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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OUOJOTMU TEOPETHYECKYI0 OCHOBY s
onpeneneHus: moaXo0B K (GOpMHUPOBAHUIO COACpPKAaHUA y4eOHOTO MpeaMera
«buonorus» cocraBunM: KoHuentyainbHble noJoxenus @®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH €€, COAEpKaHMs, pe3yJlbTaTOB OOy4YeHHUA W
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX HENISIX U
NPUHIHNINAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETrO
obmero oOpa3oBanusit B Poccuiickoit ®enepanu, a TakKe IIOJOXKEHUS O
cnerupuke OMOIOTHH, €¢ 3HAYCHUU B TO3HAHUH XKUBOUW MPUPOJIBI U 00ECIICUCHUN
CYILLIECTBOBAHMS YeJIOBEUECKOro obmiectBa. COIrIACHO HA3BaHHBIM IOJIOKEHUSM,
orpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouoniormu JaeT MNpEJCTaBIEHHWE O LeNsX, 00 oOmen
CTparerud OOydYeHUs, BOCHUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CpPEJCTBAMHU
yueOHOro mnpeamera «buomnorus», omnpenenser o0s3aTENbHOE MNPEIMETHOE
collepKaHUE, €ro CTPYKTYypy, paclpeielieHHe 10 pa3fenaM U Temawm,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh U3YUEHUsI YUEOHOr0 Marepuaia ¢ y4eToM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3E€H, JIOTUKH 0Opa30BaTEIIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYarouXCsl.

B nporpamme 10 OHONOTMHM TakKe€ YUYUTHIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJibTaTam
oOyueHuss B (QOPMHPOBAHWUU OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIHLHOM
NEeATEeIbHOCTH/YU4eOHbIX JEeUCTBUH OOyYaIOmUXCS II0 OCBOCHHIO COJICPYKAHMS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uoniorun (10—11 kmaccel, 6a30BbIi YPOBEHB) peaii30BaH
MPUHIUI MPEEMCTBEHHOCTH B U3Y4YeHUM OWOJIOTMM, Onarojaps 4emy B Hel
MPOCMATPUBACTCS HANpPaBJIEHHOCTb HA pPa3BUTHUE 3HAHMM, CBS3aHHBIX C
dbopmupoBaHEeM €CTECTBEHHO-HAYyYHOI'0 MHUPOBO33PEHUS, LEHHOCTHBIX
OpHUEHTAIUMN JTUYHOCTH, SKOJIOTMYECKOTO0 MBIIUIEHUS, MIPEACTABICHHUI O 3[I0POBOM
oOpasze KM3HU U OEpPEKHBIM OTHOIIEHUEM K OKpYXKarolled MNPUPOHON cpene.
[TosToMy Hapsiny ¢ u3ydeHueM OOIIeOHOIOTUUECKUX TEOPUH, a TakKe 3HAHUU O
CTPOCHHUH JKUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B IMpOorpamMMe Mo OHOJIOTHUU YJIEJICHO BHUMAHHE HCIIOIh30BAHUIO
MOJTYYEHHBIX 3HAaHUM B MOBCEIHEBHOM >KU3HU JUIsl PELICHUS IPUKIAIHBIX 33134, B
TOM YHCIIe: TPOPUIAKTUKA HACIEACTBEHHBIX 3a00JICBAaHUM 4YEJIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
I[EJIECO00PA3HOTO TOBENEHUS B OKPYXKAIOIIEH MPUPOTHON cpene, aHaiIM3a
BIIMSHUS XO3SMCTBEHHOM JEATENbHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHE BHUMAHUS K MPUKJIAIHON HAMPABICHHOCTH
yueOHoro npeamera «bruonorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO 00ECIIeUeHUs



YCJIIOBHM JIJIs1 pELIEHUSI OJJHOM M3 aKTyaJIbHBIX 33/a4 IIKOJIBHOIO OMOJIOTHYECKOTrO
oOpa3oBaHus, KOTOpasi IMpeanojaraer QopMUpoBaHUE Yy  OOydYarOIIMXCA
CIIOCOOHOCTH  aIalTUPOBATHCA K HW3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonoruss Ha ypoBHE cpenHEro oO0IIero oOpa3oBaHUs 3aHMMAET BaXHOE
mecto. OHa obecneunBaer (GOpPMHUpPOBAHUE Yy OOYYAIOIIUXCS MPEACTABICHHUN O
Hay4YHOU KapTUHE MUpaA, paclIupseT U 0000IaeT 3HaHHS O KUBOW MPHUPOLE, €€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpPraHU3allMM W 3BOJIOLUH, CO3HACT
yCIIOBUS  JJIsA:  TO3HAaHUS  3aKOHOB  JKMBOM  mpupojbl, (HOpPMHUPOBAHUS
(GYHKIMOHATBHOM T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOTO W Oe3omacHoro oOpasza
KU3HH, YKOJIOTMYECKOT0 MBIIUICHHS], HEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSL UMEET TAKXKe JJI PEIIEHUS] BOCIIUTATEIbHBIX U
pa3BHUBAIOIIMX  3a7ad  CpelHero  obmero o0Opa3oBaHMs, COLHMAIM3ALUU
oOyuatomuxcs. M3yuenue 6uonorun obecrieunBaeT yciaoBHs A pOpMUpPOBAHUS
MHTEIJICKTYAJIbHBIX, KOMMYHHUKAIMOHHBIX U  HWH()POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpbl, CIOCOOCTBYET MHTErpaldyd OMOJIOTMUECKUX 3HAHUU C
MPEICTABIICHUSAMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (UBUKHU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHHUS O MpEHA3HAYCHUH YYEOHOro MpeaMeTa
«buonorus» cocTaBWIM OCHOBY [UIsl OIpENEIeHHs] MOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEpKaHMsI, MPEICTABIEHHOTO B MPOrpaMMe IO
OMOJIOTHH.

Otb6op coxepkanus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJICH C MO3ULMUI KYyJIbTypOCOOOpPA3HOrO MOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUMMbIC IJis
dbopmupoBaHus O0OIIEH KyJIbTYphI, OMNpEACSAIONINE aJeKBAaTHOE IOBEJCHUE
YyeJjloBeKa B OKpY’Karolleld MPUPOAHOUN cpejlie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U MpaKTUYECKoM AesiTeabHOCTH. Oco00e MEeCTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIEC CIIyKaT OCHOBOM i (hOpMHUPOBAHHUS
MPEJICTABICHU O COBPEMEHHOM €CTECTBCHHO-HAYYHOM KApTHUHE MHpA U
[EHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHU3alUu
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpykTypupOoBaHUE COACp)KaHUS Yy4yeOHOrO Marepuana B MpOTpaMMe IO
OMOJIOTHM OCYILECTBICHO C YYETOM MPHOPUTETHOTO 3HAYEHHs 3HAHUU 00
OTJIMYUTENHHBIX OCOOCHHOCTSX JKHBOW MPHUPOJIBI, O €¢ YPOBHEBOW OpraHU3AIUUA U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEYIOIINE COJEpKaTeNbHble IMHUU: «buonorus kak Hayka. Metozapl
Hay4yHOro no3HaHus», «Kinerka kak Ouosiormyeckas cuctemay, «OpraHusM Kak



ouonoruueckas cucrema», «CucreMa U MHOrooOpasue OpraHHYeCKOro MHpPay,
«OBOJIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenb u3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJICHHE  OOYy4alOUMMHCS  3HAHUAMU O  CTPYKTYpHO-(YHKIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOpPETEeHHE YMEHH
UCIOJb30BaTh 3TU 3HAHMS JUIsI TPAMOTHBIX JEUCTBUN B OTHOIIEHHWU OOBEKTOB
’KUBOM MPHUPOJIBI U PEILICHUS PA3TUYHBIX KU3HEHHBIX POOIIEM.

Jloctmxenue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a30BoM
YPOBHE 00E€CIIEUNBAETCS PELICHUEM CIEAYIOUINX 3a/]1a4:

OCBOEHHE OOYYAIOLIUMUCS CHCTEMBbl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, IpaBUiIaxX, CIyXKallluX OCHOBOM
ig (HOpMHUpPOBaHMS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4YHOIO MO3HAHUS, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM PA3HOT0 YPOBHSI OPraHU3ALMH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

dopMupoBaHUE y OOyYaroIIMXCS IO3HABATENIbHBIX, MHTEIUIEKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpPOLIECCE aHalIM3a JaHHBIX O IYTSX Pa3BUTUSA B
OMOJIOTUM HAy4HBIX B3IJISAOB, MJIEW U TMOAXOAOB K H3YUYEHHUIO UBBIX CHCTEM
Pa3HOIO YPOBHS OpraHU3alUy;

CTaHOBJEHHE Yy oOOyyarommxcs oOmedl KyabTyphl, (YHKIHMOHAIBHOM
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OILICHUBATH SIBJICHUS OKPY’KAOLIEro
MHpa >KMBOM MpUPOJbI HAa OCHOBAaHMM 3HAHWM M ONBITA, MOJYYEHHBIX MpPH
M3y4YeHUU OUOJIOTHH;

dbopmupoBaHre y OOy4YarOIMIMXCS YMEHUN WIUIIOCTPUPOBATH 3HAYEHUE
OMOJIOrMYECKUX 3HAHUM B MPaKTUUYECKOW MAESITEIbHOCTH YENOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHf;

BOCIIUTaHUE YOEKICHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KUBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHUS K HEW, COOMIOICHUS ITUYECKUX
HOPM MpHU IPOBEACHUH OMOJIOTUYECKUX HUCCIIEI0BAaHU;

OCO3HAaHUE IICHHOCTH OWOJIOrMYECKUX 3HAHUM M7 TOBBIIICHHUS YpPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

pUMEHEHUE MPUOOPETCHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU IS
OLICHKH IOCJEICTBUI CBOEH AESTENIBHOCTH 110 OTHOILICHUIO K OKpY>Karolleil cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE W COOMIOZICHUE Mep NPOPHIaKTHKA
3a00JIeBaHUM.

B cucreme cpeanero oOmiero ob6pazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBJISIETCA O0s3aTENbHBIM Y4EOHBIM MPEAMETOM, BXOJISIIKUM B
COCTaB NMpeaMeTHOUN o0nacTu «EcTecTBEeHHO-HAYUYHBIE TPEAMETHD.



Jlst m3ydenust Onosaoruy Ha 6a30BOM YPOBHE CPETHETO 00111ero o0pa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 yac B HeaeIo).



COILEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OHOJIOTHH C OOIECTBEHHBIMU, TEXHUICCKUMH U
JAPYTUMH €CTECTBEHHBIMH HayKamH, Quiocoduei, STUKOM, SCTETUKON U MPaBOM.
Pons Ouonorun B (HOPMUPOBAHMHM COBPEMEHHOM Hay4YHOW KapTUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOM TPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, ONMCAHNE,
U3MEpeHue, KilacCcupuKalus, MOJAETUPOBaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIBD».

JlabGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcnonb3oBaHuE pa3iIMYHBIX METOOB MpHU
M3Y4YEHUHN OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M X OPTraHU3aIUsL.

’Kusble cucTembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonorun. Otinuve
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CpoiicTBa OMOCHCTEM M X pa3HOOOpas3re. YPOBHU OpPraHU3aIUUd OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPTraHU3MEHHBIM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTHYECKUHT ), OnoCcepHBI.

JlemoHcTpanum:

Tabmuibl U cxembl: « OCHOBHBIE TTPU3HAKHU KU3HWY», «YPOBHU OpraHU3AINH
KUBOU MPUPOABD.

O6opynoBanue: moaesb Mojekyisl JJHK.

Tema 3. Xumuvecknii cOCTaB U CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XUMHUUYECKHUE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpPO3JIeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BellecTB B KieTke. [loanepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre O€TKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€JTKOBOM MOJIEKYJibl (TIEpBUYHAs, BTOPUYHAs, TpETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
GyHKIHUU OENKOB.



depmentsl — Owuonormyeckue Katanmszatopbl. Ctpoenue  (depMmeHTa:
aKTUBHBIA WEHTp, cyOcTpaTHas crnenubuyHocTh. KodepmeHntsl. ButamuHsbl.
OTnuuust PepMEHTOB OT HEOPTAHMUECKUX KaTalIU3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a U JIe30KCUpu003a),
aucaxapuiel - (caxaposa, JaKTO3a) MW ToJMcaxapulibl  (Kpaxmall, TJIUKOIEH,
Hesutono3a). buonornyeckre GyHKIMH yIiIEBOJOB.

Jlumuner:  Tpuraunepuasl, Qochomunuael, crepounbl. [uapodumsHO-
runpodobHble  cBoicTBa. buonormueckne ¢ynkimuu aunuaoB. CpaBHeHUE
yIIEBOAOB, OEIKOB U JIMMHUIOB KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucnotrel: JIHK u PHK. Hykneotuasr — MoHOMEpHI
HyK1enHOBBIX KUcIOT. Ctpoenune u ¢pynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenuie u GpyHKIIMH.

[{uTonorus — Hayka o kietke. Kiierounast Teopust — npumep B3auMOACHCTBUS
ujen v (paKkToB B HAYYHOM MO3HAHUU. MeTObl U3yUEeHUS KIIETKHU.

Knerka kak menoctHas >kuBas cuctema. OOmme NpU3HAKU — KIIETOK:
3aMKHyTasi HapyxHasi mMeMOpana, Mmonekynbl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunel KJIETOK: JSyKapuoTHUecKass W Mpokapuotuyeckas. (OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYUS PACTUTEIbHOM, >XUBOTHOM H
IpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e¢ cBoiicTBa 1 pyHkuuu. Lluronnasma u e¢
opranounbl. OnHomeMOpaHHbie opranouabl kietku: JIIC, ammapar [Nombmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OPTaHOMIBI KJIETKH: MHUTOXOHJPUHU, TIACTHUBL.
[IpoucxoxaeHne MHUTOXOHJpUN M miactud. Buawsl mnactua. HememOpanHbie
OpraHouJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM WEHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOUOB KJIETKU. BKitoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue siapa: siaepHas 000JouKa,
KapHoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

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

Hnarpammer:  «PacnpeneneHne XHUMHUYECKHX 3JEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJIEN.

Tabmuubl u cxemsl: «llepuonnueckass Tabivlia XUMUYECKHUX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIb, «brocunTes 6enkay, « CTpoeHre MOJIEKYIIbI OelIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJTHK», «Ctpoenne MoiaeKyIbl



ATO®», «CtpoeHne 3yKapHUOTUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHHE pACTUTENBHON KIETKN», «CTpPOEHHE NPOKAPUOTHYECKON KIIETKHY,
«CtpoeHue sipa KIETKN», « Y TIEBOAb», «JIumup.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HAOJIOICHUM, W3MEPEHHI, SKCIEPUMEHTOB, MHKpPOIpPENaparbl pPACTUTEIbHBIX,
KUBOTHBIX ¥ OAKTEPHAILHBIX KJIETOK.

JlabopaTopHble U MPaKTH4YeCKHe padoThI:

JlabopatopHas pabora Ne 1. «/3ydeHuwe KaTaIUTHUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMHIIa3bl WU KaTajaasbl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHHUs KIETOK pPaCTCHHI,
KUBOTHBIX U OaKTepHuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
ONMCAHUE.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BemiecTB, Wi MeTaboau3M. AcCUMIIISIIUS (TIJIAaCTUYECKUNH 0OMEH) U
JTUCCUMUJISIIUSL (QHEPreTHUEeCKUil OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpoIllecca
Merabosn3ma. Posib 3aKOHOB COXpaHEHHsI BEIIECTB M JHEPIMU B MOHUMAHHUH
MeTaboJIu3Ma.

Tunsl oOMeHa BemlecTB: aBTOTPO(HBIN U rerepoTpodHsblil. Ponb pepmenToB
B OOMEHE BEILIECTB U MPEBPAIIECHNUN YHEPTUU B KIIETKE.

®dortocunre3. CBeroBas u TeMmMHOBass (a3pl (orocunHreza. Peakuun
dboTocunTeza. DPpdhekTuBHOCTh GOTOCUHTE3a. 3HAUCHUE (HOTOCUHTE3A ISl KUZHU
Ha 3emiie. BiusHue yciioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
IPOJIYKTUBHOCTHU Y KYyJIbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KieTke. PaciueniieHue BeIIecTB, BbLIACICHHE U
AKKyMYJMpPOBAaHHE SHEPrMM B KIETKE. OTalbl HSHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxkeHune u ero Buibl. KHCIOpOJHOE OKHUCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbochopunupoBanue. O (HEeKTUBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peakumm wmarpuuyHoro cumHTe3a. [‘eHermueckas wuHbopmamms u JHK.
Peanuzanus reHermyeckod HMHPOpMalNMM B KIeTKe. ['€HeTHMUecKUil KOI U €ero
cBoiictBa. Tpanckpunuus — marpuunbiii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otanbl TpaHcusiuuu. KonupoBanue amMuHOKHCIOT. Ponb pubocom B
OonocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopust otkpeitus Bupycos (/1. 1.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEHHOTO IMKJIA BHUPYCOB.
baktepuodaru. bonesHu pacTeHUi, >XUBOTHBIX U 4YEJOBEKa, BHI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedunura gyenoseka (BUY) — Bozoymurtens CIIM/]a.



OOparHast ~ TpaHCKpuIusi, peBepTaza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, JI. U. iBanoBckuii, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tumbl nuTanus», «Meraboauzmy, «MUTOXOHAPUSIY,
«JHepreTuyeckuit oOMeH», «Xioporact», «®Dorocunre3», «Ctpoenune JJHK»,
«Ctpoenue u PyHKIMOHUPOBAHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xku3HeHHBIN 1K1 Bupyca CIIN/]a,
Oakrepuodaray, «Pemmkarus JTHK».

Oo6opynoBanue: monenu-anrumkanuu «Y apoenne JHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHune KIeTKn», Moaeib cTpykTypsl JTHK.

Tema 5. PazMHOXkeHUE M MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1IUKII, WU KU3HEHHBIM MUK KiIeTku. MHTepdasza u MUTO3.
[Ipoteccsl, mpoTekaromue B uHTepdaze. Pernmmkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA Ha0Op — KapUOTHII.
JIunmonaHeli W TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOpel.  XpOMATHIBI.
[{utonmornyeckue OCHOBBI Pa3MHOXKEHUS U  HUHAUBUIYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragun murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOTOTHYECKN CMBICTT MUTO3A.

[Iporpammupyemasi ruOesb KIETKH — allomNTOo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Bunbl 6ecrnonoro
pPa3MHOXXEHUSA: JIeJICHHE HAJABOE, IOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHHUE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpraHu3MOB, €0 3HAYCHUE JIJIS CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIMYKS OT OECIOI0r0.

Meito3. Craguu meino3a. IIporecchl, Mpoucxoadine Ha CTaausX Menosa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosornueckuit cMmbiCa U
3Ha4YeHUE MeNo3a.

["ameTorenes — mporecc 0Opa30BaHUS TOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbIie >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHHE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (ClepMaro3oui], SHUIEKIeTKa) — CIepMaTOreHe3 U OBOIEHE3.
OCOOEHHOCTH CTPOCHUS SIMIIEKICTOK U CHepMaTto3ougoB. OII0I0TBOPECHHE.
[TapTenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOreHE3). OMOPHOHAIBLHOE Pa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHAILHOTO PAa3BUTHSA y MO3BOHOYHBIX JKUBOTHBIX:
npoOyieHue, racTpyisiius, opraHorere3. IlocTamMOpHoHanbHOE pa3BUTHE. THIIBI
NOCTA3MOPUOHAIIBHOTO Pa3BUTHSL: MpAMOE, HenpsiMoe (JIMUYMHOYHOE). BiusHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (HDaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKICHHBIE
YpOJICTBA.

Poct u pa3zButune pacrennil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JleMoHCTpauM:

Tabmunplt u  cxembl: «@DOpMBI pPa3MHOXKEHHUSI OPTaHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pPacTeHUN», «BereraTuBHOE pa3MHOKEHUE
pactenmity, «Jlenenue kieTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIETOK,
«Ctpoenue xpomMocoMbl», «Kietounslii nukmy, «Pemmmkanus JJHK», «Mutos»,
«Meiio3y, «IIpsiMoe u HenmpsiMoe pa3BUTHEY, «l'aMeTOreHe3 y MIICKOIUTAIOMINX U
4yeno0BeKa», «OCHOBHBIC CTAJIMH OHTOT'CHE3a».

O6opynoBanue: MHKPOCKOII, MHUKpPOIIPEIaparThl «Cnepmarto3ounasl
MJICKOITUTAIOIIETOY, «SUIEKIETKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpEIIKa JIyKa», MarHuTHasi MOJICNIb-alIUIuKauus «JleneHne KiIeTkw», MOJElb
JIHK, monenb MeTada3HON XPOMOCOMBI.

JlabopaTopHbie U MPAKTHYECKHE PA0OTHI:

JlaGopaTopHass pabota Ne 3. «HaOmromenwe MuTO3a B KJIETKaX KOHYHKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3ydyeHue CTpPOCHHUSI TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpPEnaparaxy.

Tema 6. HacjiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTrku. Mictopus pa3BuTHs F€HETUKHU. POoib iuTonoruu
U OMOpPHOJIOTUM B CTaHOBJICHHHM TE€HETHUKH. BKJaj poccuiCKHX U 3apyOesKHBIX
Y4CHBIX B pa3BUTHE TEHETUKH. MeTonpl TeHEeTUKH (THOPHIOIOTHYSCKUH,
LUTOTEHETUYECKHUM, MOJIEKYJISIpHO-TeHETHUYEeCKUi). (OCHOBHBIE TE€HETHYECKHE
noHsTuA. [ 'eHeTnYeckas CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAacJie0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. MeHaenem.
MoHoruOpuiHOe CKpellMBaHHe. 3aKOH eIWHO-00pa3us THOPHIOB IIEPBOTO
nokosjeHusa. I[lpaBuio JOMUHUpOBaHMS. 3aKOH pACIICIUICHHUS  IMPU3HAKOB.
['unoresa yuctoTel ramet. [10JHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemyMBaHWe. 3aKOH  HE3aBUCUMOTO  HACJIeIOBaHUS
npu3HakoB.  [lUTOreHeTHMYEeCKUEe  OCHOBBI  JUTUOPUAHOTO  CKpPEIIMBAHUS.
AHanu3upymoliee ckpemmBanue. Mcnoap30Banne aHAIM3UPYIONIETO CKPENTMBAHUS
JUISL OTIpEIeSICHUsI TeHOTUITa OCOOU.

CuerienHoe HacienoBanue mnpusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBaHHWIO T'eHOB. HapylieHne cueruieHusi reHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOpHS HACIEICTBEHHOCTH. [ e HETHUECKHE KapThI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mojia. AyTOCOMBI U TMOJIOBBIC
XpoMOCcOMBI. ['OoMorameTrHle W TreTeporaMeTHble OpraHu3Mbl. HaciemoBanue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHASL.
Ponp  cpempl B HEHAclENCTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHBINA psAT U BapHAIlMOHHAS] KPUBasl.
Hopma peakuuu mpusHaka. KoJlM4eCTBEHHBIE M KAYECTBEHHBIC IMPU3HAKU U HUX
HOopMa peakiud. CBoiicTBa MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacnenctBenHasi, WM TEHOTUIIMYECKAsl, M3MEHYUBOCTh. KoMOMHaTHBHas
U3MEHYUBOCTb. Melo3 W T0JIOBOM TpoIecC — OCHOBAa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTalimoHHass U3MEHIMBOCTh. Kimaccudukarus MyTaiuii: TeHHEIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa U NMpUYMHbI MyTaluii. MyTareHHble (aKTOpHI.
3aKOH rOMOJIOTHYECKUX PSI0B B HACHEACTBEHHOM n3MeHunBocty H. . BaBuosa.

BresnepHas HaciIeACTBEHHOCTb U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEIEIICHUE TE€HOTHUIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIJIE C MOMOIIBIO
[M[[P-ananu3a. HacnencrBenHble 3a00JeBaHUS YENOBEKAa: TEHHbIE OO0JIE3HH,
00JIe3HU C HACJIEICTBEHHON MPENpacloaoKeHHOCThIO, XPOMOCOMHBIC OOJIE3HHU.
Comarnueckne W TreHepaTuBHblE MyTaluud. CTBOJIOBbIE KIETKU. [IpUHIUIIBI
3I0pOBOTr0 00pa3a >KU3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHYECKUX
Oone3Heil. MeauKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOU
T€HETUKU B TIPEAOTBPAIICHUH U JICUCHUN TeHETUYECKUX 3a00JI€BaHUI YEJIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabnuupt u  cxembl:  «MoHOTMOpUIHOE  CKpelIMBaHUE U €ro
IUTOT€HETUYECKAs] OCHOBa», «3aKOH pACIICTUICHUS W €ro IUTOT€HETHYeCcKas
OCHOBa», «3aKOH YHCTOTHI TaMeT», «J{UrubpumHoe CKpenmBaHuey,
«uTonornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsIY, «Meto3y,
«B3anmMoAenuCTBUE aJUICNIBHBIX TE€HOB», «l'€HeTHYecKrue KapTbl pPaCTECHUH,
’KUBOTHBIX M 4eJOBeKa», «['eHeTuka mojay», «3aKOHOMEPHOCTH HACJeIO0BaHUs,
CLUEIUIEHHOrO C Tmoiom», «Kapuotumbel 4YenoBEeKa W KUBOTHBIX», «BuIbl
U3MEHYUBOCTHY, «MoaudukanmonHas H3MEHUUBOCThY, «HaciemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTalluOHHAsT U3MEHYUBOCTH.

O6opynoBanue: MopAenu-anmIuKanuu «MOHOTHOPUIHOE CKpEITUBaHUCY,
«Hemonmunoe momuuupoBanue», «JlurnbpumHoe ckpemuBanue», «llepexpect



XpPOMOCOM», MHUKPOCKOIT U MHKpompemnapaT «J[po3odunay (Hopma, MyTanuu
(bopMBI KPBUTLEB U OKPACKU TeMa), repOapuit «I opox moceBHO.

JlaGopaTopHblie U MpakTH4YecKue padboThI:

JlabopaTtopHas padora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHUOPUIAHOIO U
JUTHOPUIHOTO CKPEIUBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKPOTpENapaTax.

JlabopaTtopHas padota Ne 6. «3ydenne MoaudrKarmOHHONW N3MEHUYNBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOIO Psiia U BAPUALMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuil y Ipo30(puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHaJIU3 POJIOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MpoUecC. 3apOKICHHUE CENEKIUH U JTOMECTUKALMS.
VYyenue H. . BaBunmoBa o0 I1eHTpax TMPOUCXOXKIEHUS W  MHOTooOpasus
KYyJIbTYpHBIX pacTeHui. LIEHTpbl MPOUCXOXKAEHUSA JOMAIIHUX KUBOTHBIX. CoOpT,
II0OPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHIUBUYAIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHWH M KUBOTHBIX. OLEHKa JKCTepbepa. bIM3KOPOICTBEHHOE
CKpeluBaHue — UHOpuauHr. Yucras nuHus. CKpellMBaHUE YHUCTHIX JIMHUI.
['eteposuc, wnu rubpunHas cuia. HepojcTBEHHOE CKpelIMBaHUE — ayTOPUJIMHT.
Otnaneénnass tuOpuamzanus U e¢ ycnexu. VICKyCCTBeHHBI MyTareHe3 W
MOJYyYEHUE TIOJUIUIOWJIOB. JIOCTHIKEHUS CENeKUUM PpACTCHUW, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHONOrUs Kak OTpacib NMPOU3BOJACTBA. ['€HHAass WHXKEHEpHUs. OTarbl
co3manusi pexomOmHanTHOM JIHK wu Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTCHUM.
KionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojloruyeckue M 3Tthyeckue  npobiembl. MO —  reHeTuuyecku
MO (ULMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. 1. Kapneuenko, M. O.
HBanos.

Tabnuipel u cxembl: kapTa «LIeHTpBl TPOUCXOXKIEHUSI WU MHOTO0Opa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «OtnanéHnas ruopuan3anus», «Paboter akagemuka M. ®@. BanoBay,
«Ilomunnounus», «OO0BEKTHI OuOTeXHONOTUNY», «KJIETOUHbIE KYJIBTYphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XpOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB U KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTCHUSY.



JlabopaTopHble U MPpaKTH4YeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTH)KEHHSI CEJIEKIMU PACTEHUUA U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a00OpaTopuio
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIUOHHAS OUOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpHUH. IBOJIIOLMOHHAS
TEOpUsi U €¢ MECTO B OHOJOrHH. BiusHue 3BOJIOIMOHHON TEOpPUM HA pPa3BUTHE
OMOJIOTUHU U APYTHUX HaYK.

CBuzerensctBa sBomonuu. llaseoHTosIorMueckue: MocCIen0BaTENbHOCTD
HOSIBJIGHUS BHUJOB B NAJICOHTOJIOTMYECKOM JIETONUCH, MEpPeXOAHbIe (OPMBI.
buoreorpadguueckue: cxoacTBo U pazinuue GpayH u Giop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M pa3iMyusi 3MOPHUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJIOTMYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUYECKUE: CXOACTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METa0OIMYECKUX MyTeH Yy Bcex
OpraHU3MOB.

OomonnoHHass teopuss Y. Jlapuna. Ilpeamocbuikn BO3HUKHOBEHUS
JapBUHM3Ma. J[BWKyIlME CHUJIBI 3BOJIOUMU BHUJOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXEHUE TP OIPAaHUYEHHOCTH PECYPCOB, HEONPEIECICHHAs W3MEHYHMBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus sBomonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUSI.

MuxkponsBosorus. [lomynsuus kak eAMHKUIIA BUAA U SBOTIOLHUU.

JBrkymue cuiibl (paxTopbl) PBOJIOMUKM BUAOB B Npupojae. MyTallmoOHHBINA
Opouecc M KOMOMHATHBHasT M3MEHYMBOCTH. llomynsnnoHHBIE BOJHBI U Apeld
reHoB. M3omauus 1 Murpanusi.

EcrtecTBeHHbII 0TOOp — Hanpasistoumii ¢akrop 3Boonuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ynbTar 3Bojonuu. [Ipumepsr
MPUCTIOCOOJICHHH Y OpraHu3MoB. ApoMopd 036l U UINO-a TN TAIIHH.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHIECKOe.

MaxkposBomonust.  DopMbl  3BOJIOLMU:  (PUTIETHYECKAs, JUBEpreHTHas,
KOHBEPTeHTHas, napaenbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxkIeHHEe OT HeCleUHaTU3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crnenuanu3anysa. AJanTUBHAS paguarius.

JlemoHncTpanum:



[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mronnep, A. H. CeBepros.

Tabmuiel 1 cxembl: «Pa3BuTHE OpraHUYECKOr0 MUpPA Ha 3eMiie», «3apoIbIr
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeomntepukc», «Dopmbel  OOpeOBI  3a
cyiiectBoBanue», «EctecTBeHHbIN 0TOOP», «MHOroo0pasue COpTOB pacTeHUII»,
«MHoroo6pazue  mopoJ  KUBOTHBIX»,  «l[lomymsauuun»,  «MyTanuoHHas
U3MEHUUBOCTB», «ApomMopdossy, «Mmunoamantamuuy, «OO0mas aereHepanus,
«/IBmkymue cuibl 3Bomonuny», «Kapra-cxema wmapmpyra nyremectBus Y.
Hapeunay, «boprba 3a cymecTBoBaHue», «lIpUcmoco6IeHHOCT, OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTUYECKOE BUI000PAZOBAHUEY.

OOopynoBaHHE: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHbIMH THUIAMHU OKPACKH,
Ha0Op IJIOJOB U CeMsH, KoJuleKius «lIpumepbl 3allUTHBIX MPUCIOCOOTICHUN Y
KUBOTHBIX», MOJIeIb «OCHOBHBIC HAMPABJICHUS HBOJIOLUNY», 00bEMHAsT MOJCIb
«CTpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoJUeKIUs «DOpMbI COXpPaHHOCTH
HMCKOTIAaeMbIX JKMBOTHBIX M pacTeHuil», Mojenb amnmiukanus «llepekpect
XpOMOCOM», BIaXHble TmpenapaTel «Pa3Butne Hacekomoro», «Pa3Butue
JATYIIKWY, MUKponpenapar «Jpo3zoduna» (Hopma, Mmytanuu (GOpMbl KpbUIHEB U
OKpacKu Teja).

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlabopatopuas pabota Ne 1. «CpaBHeHHe BHUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopnas pabora Ne 2. «Onucanue MPUCIIOCOOJICHHOCTH OpraHu3Ma H
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU HA 3eMue.

JloHayuHbIE MpENCTABICHUS O 3apOXKIACHUM >KU3HU. HaydHble TUnOTE3BI
BO3HUKHOBEHHUsI KW3HU Ha 3emiie: aOuoreHe3 M MaHCHEPMUA. XUMHYECKas
ABOJIONMSI. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKIAECHUE XUMUYECKOW 3BOMONNH. HauanbHble 3Tanbl
ouonornueckoi sBomronuu. ['mmoresa PHK-mupa. @opmupoBanne memMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKU. lIepBble KIETKM M HUX HBOIIOLMSL.
DopMHUpPOBaHNE OCHOBHBIX TPYIII )KMBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o spam M nepuojam. Karapxein. Apxeickas u
npotepo3oiickas dpbl. llaneo3olickas 2pa U €€ TepUOAbl: KEMOPHUHCKHIA,
OPIOBUKCKUH, CUITYPUHUCKNN, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o030iickast spa u €€ epUoIbl: TPUACOBBIHN, IOPCKUI, METOBOM.

KaliHo3oiickas »3pa W €€ MNepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOTIOTEHOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYEeCKUX mnpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOIMU PACTUTEIBHOIO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [l0siBNIEHNE, paCUBET U BEBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKEHHE 3BOMOUUH. (OCHOBHBIE
CUCTEMATHUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIOLHKA YeJI0BEKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTre npeacTaBieHuil o
MIPOUCXOXKJICHUH YeNloBeKa. MeToapl u3ydeHHus aHTponoreHe3a. CXOJCTBa H
pa3JIMyYUsl YEJIOBEKA U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuibl  (pakTophl)  aHTpONOTreHe3a. HacnencrBennas
U3MEHUMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
M3rOTOBJICHHE OPYIAUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOLIMH YEJIOBEKA: aBCTPAJONUTEKH, YeaoBeK
yMenbii, YemoBek mNpAMOXomsamui, YemoBek HeaHaepTainbCKui, YenoBek
pa3yMHbIii. Haxoakum ucCKONaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHS, 00JacTb
pacnpocTpaHeHHs, 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoeueckne pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOICOMIHAsS
(eBpaswmiickasi),  Herpo-aBCTpaJioWJHas  (PKBaTOpuUalibHas),  MOHTOJIOMHAS
(a3uarcko-aMepukaHckasi).  UYepTel  IPHUCIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSAM CYLIECTBOBaHUA. EJMHCTBO YE€IOBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onmapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmuie! 1 cxembl: «Bo3anknoBenne CoHEYHOM CUCTEMEBI», «Pa3Burue
opraHuueckoro wmupa», «PacturenpHass KkieTka», <« KuUBOTHasi  KJIETKay,
«IIpokapuoTnueckass kierka», «COBpeMEHHas CHCTEMa OPraHHUYECKOrO0 MUpPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOEHUS YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
0o0e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «J/lpeBHenmme moan», «/peBrHue mogm», «llepseie
COBPEMEHHBIE JI0IN», «HemoBeuecKrue pach».

O6opynoBanue:  mymsku  «lIpoucxoxnenue — yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTajblla, KPOMAaHBbOHIIA), CIENKU WIH
H300paXeHHusT KaMEHHBIX OpYAU TMEepBOOBITHOTO 4YejoBeKa (KaMHHU-YOIIIEPHI,
pyowmita, ckpebyia), TEOXpOHOJIOTMYECKass Tabiuia, KoJUieKius «Dopmbl
COXPAHHOCTH HUCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U MPAKTHYECKHE PAOOTHI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAEMBbIX OCTATKOB PacTeHU U
KUBOTHBIX B KOJUICKIIUSX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBeIUECKUN My3ei).

Tema 3. OpranusmMbl 1 OKPY:KA0IIasi cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3aeibl SKOJIOTUA. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3JAYIIHAS, MMOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Oxonoruueckne (Paxropel. Kiaccudukanus -sKonorudeckux (HaxTopos:
abnotuyeckre, OWOTUYECKME W aHTPOINOreHHbIe. JleHcTBHE HSKOJIOTUYECKHUX
(haKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (HakTOphl: CBET, TeMIepaTypa, BIaKHOCTb. DOTOMEPHOAN3M.
[IpucnocoOneHusi OpraHu3MOB K  JCHCTBUIO  aOMOTMYECKHUX  (DAaKTOPOB.
buonornueckne puTMsl.

buotnuyeckue  Qaxtoppl.  Buasl  OMOTHYECKHUX B3aUMOJCHUCTBUN:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAINU3M,
HEWTpanu3M. 3HaueHHEe OHOTHYECKUX B3aUMOJECUCTBUI Ul CYILIECTBOBAHMS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH monyysinud. OCHOBHBIE IIOKa3aTesn
HNOMYJISIUUN: YHMCIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanys. J[mHaMrKa 4uCIEHHOCTH MOIYJISIUU U €€ PEryJIsaLus.

JlemoncTpanum:

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

Tabnuuel u cxembl: kapta «IIpupognsie 30HbI 3emuan», «Cpeabl oOUTaHUS
opranuzmoBy», «®otonepuoansm», «llonmymauum», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU NOMYJISAIMUA UHDY30pun-Typenbkmny», «[lumessie nenm».

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlaGopaTtopHas pabota Ne 3. «Mopdomornueckre 0COOCHHOCTH PAaCTEHUHN W3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas pabora Ne 2. «Iloacuer mIOTHOCTH MOMYJSLUUNA PAa3HBIX BUIOB
paCTEHUI.

Tema 4. Coob1iecTBa M 3K0JIOTHYECKHE CHCTEMbI.

Coo0miecTBO opraHuzMoB — OuoieHo3. CTpyKTypbsl OHMOIIEHO3a: BHIOBas,
MIPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3M B
(§7(0)1(S: (k1R

DKkojoruueckue cuctembl (dkocuctembl). IloHarue 00 »3Kkocucteme U
ouoreoreHo3e. OYHKIIMOHAIbHbBIE KOMIOHEHTBI 3KOCUCTEMBbI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIUU B IKOCHUCTEME.
Tpoduueckue (muIIeBble) YpPOBHU JKOCUCTEMBI. [luleBble LU U CETH.
OcCHOBHBIE TIOKAa3aTeld SKOCHCTEMbI: OuMOMacca, MPOIYKUUS. IKOJOTUYECKUE
nUpaMubl: TPOIYKUIHUU, YHCIEHHOCTH, Ounomacchl. CBONCTBa 3SKOCHUCTEM:
YCTOMYHUBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKLIEeCCHs.

[IpupogHbIe PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOTO JIEca.

AHTpOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X03s1iICTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

buopa3zHooOpasue kak ¢akTop ycToHduBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOo0pasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouochepnl. Kuboe BemectBO U ero (yHkiuu. OcoOeHHOCTH Ouocdepsl Kak
rJ100aNbHONM 3KOCUCTEMBI. JlMHaAMUYEecKOoe paBHOBeCME M OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOre0OXMMUYECKUE KBl AJIEMEHTOB (yriaepoja,
a30Ta). 30HAIBHOCTh OHnochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBedecTBO B Onocdepe 3eMiau. AHTPOIIOTEeHHbBIE U3MEHEHHS B Ouocdepe.
['mo0anbHbIE 3KOJOTHYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOIBI U YeJIOBEYECTBA. CoxpaHeHne
O0ropazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
VOpaBJICHUS TPUPOAHBIMU pECypcaMU W WX HCHOJb30BaHME. JlocTHKeHHS
OMOJIOTHH U OXpaHa MPUPOIbI.

JlemoHcTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaues, B. U. Bepnaackuid.

Tabmuubl u cxembl: «lIumessie nenu», «bUoOLIEHO3: COCTaB U CTPYKTypay,
«IIpupogubie cooOmectBay, «llemu mnuTaHus», «OKOJOTHYECKas MTUPAMUJIAY,
«buocdepa u yenopek», «IKocucTeMa IUPOKOJUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOMHOro  Jeca», «buoneHo3 BomoeMa», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JECMCTBUS HA  NpUPONY», «BakHeWlne HUCTOYHUKHU
3arpsi3HEHMs] BO3JlyXa W TPYHTOBBIX Boi», «[louBa — BakHeMIash cOCTaBIISAIOIIAS
ouocdepo», «DakTopel gerpaganuu nousy», «llapaukoBbiit 3@dekT», «DakTopsl
pagMoOaKTUBHOIO 3arps3HeHust Ouochepb», «OO0mas cTpykrypa Ouochepb»,
«Pacnipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIM »dKpaH Ouocheps,
«Kpyrosopot yriepoaa B 0uocdeper, «KpyroBopot a3ota B IpUpoIe».

O6opynoBaHue: MoJeb-anIiukanus « Tunuyabsie OMOIIEHO3bI», TepOapuid
«PacTtutenbHble coobIIecTBay, KoJeKnu «buonenos3y, «Bpeaurenn BaxHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJNbTYp», TrepOdapuu U KOJUIEKIMU pacTeHUUd U
KUBOTHBIX, IPUHAJICKAIINE K PA3HBIM 3KOJIOTHYECKUM TpYyIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit ®enepanuu, U300paXeHHUS OXPaHSIEMBIX BHJIOB
pacTeHU! U JKUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBLI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJIHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCS TpeOOBaHUA K pe3yJbTaTam
OCBOCHMs  OOy4aloOUIMMHCA HOpOrpaMM  CpEeJHEero oOumero oOpa3oBaHHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS Npeamera «buosiorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O0YYaroUUMUCS POCCUMCKON
rPaXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOIPEACIICHUIO, HAMYMEe MOTHUBAIMM K OOydYeHHIO OHOJIOruH,
L[EJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JHUYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAIUIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOECH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYLIIMMH CHCTEME
OMOJIOTHYECKOTO0  00pa30oBaHMs, HaJIUMYHE HSKOJOTMYECKOTO0 IMPAaBOCO3HAHMUS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE PE3ynbTAaTBl OCBOCHUS IpeaMera «bHOoJIorus» JOCTUraroTCs B
€IMHCTBE Y4YeOHOW ¥ BOCIHUTATEIILHON JESITEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEACHUS U CIIOCOOCTBYIOT TIpOIl€CCaM CaMOMO3HAHUS, CAaMOBOCIUTAHUS H
CaMOpAa3BUTHsA, pPa3BUTHUS BHYTPEHHEW NO3ULUMU JIMYHOCTH, MATPUOTU3MA,
YBAKEHUS K 3aKOHY U MPABONOPSAKY, YEJIOBEKY TPYyJa U CTapLIEMY MOKOJIEHHUIO,
B3aUMHOI'0 YBa)XKCHUS, OEpPEeKHOTO OTHOILICHHS K KYJITYPHOMY HACICIUIO U
TpaauLMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuuv, Opupose U
OKPYKaroIIEn cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIMM, TIO3UTHBHBIX  BHYTPEHHUX  YOCXKIEHUW, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONbITA U OMNbITA JIEITEIBHOCTH B MPOLECCE PEaU3allMi OCHOBHBIX HaIlPaBJIECHUN
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEeTrocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpPaB M OOS3aHHOCTEH, yBa)KCHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTA IIPU  CO3/IAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €¢;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSMU U
COLIMAJIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IMPOLECCE COBMECTHOTO BBITOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAKHUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OINMOHEHTOB TMpPU OOCYXXJIECHUHM CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTApHON U BOJIOHTEPCKOM JAEATEILHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOU rpa)X JaHCKOH UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOIy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponunoi, ropmoctu 3a cBOM Kpad, CBOWO PoanHy, CBOW f3BIK M KYJIBTYpPY,
IIPOLIOE U HACTOsALLIEE MHONOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHHWBATh BKJIAJ POCCHUHCKHX YUYCHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWH, TOHUMAHWS 3HAYCHHS OHOJOTMM B TIO3HAHWUU 3aKOHOB
IPUPOJBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujelHas yoeXICHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3ammte OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUHUCKOTO HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHHATHS LEHHOCTEM CEMEMHOM KWU3HU B COOTBETCTBUHM C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUas 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE 3MOLMOHAIBHOIO BO3/IEMCTBUS KUBOW MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3uueckoro BocnUTAHHNA, (POPMUPOBAHHS KYJIbTYPHI 310POBbS U
IMOIMOHAIBHOIO (JIAT OOy YHS:

NOHMMaHHWE W peanu3anus 370poBoro u 0Oe3omacHOro obpasza KHU3HH
(3mopoBoe  TMUTaHWE, COOJIIOJICHWE THUTMEHUYECKHMX TpaBWiI H  HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUH M OTIbIXa, peEryispHas Quanyeckas
aKTUBHOCTb), OEpPEKHOTO, OTBETCTBEHHOO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LEHHOCTH NpaBWil HWHAUBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEJICHUS B CUTyallUsIX, YITPOXKAIOLIUX 3J0POBBIO U )KU3HHU JIOJIEH;

OCO3HaHUE MOCJEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOIECHUS
QJIKOTO0JIs, HAPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HAHHME LIEHHOCTH MAacTepCTBa, TPYAOIIO0HE;
TOTOBHOCTh K aKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIILHO

BBIIIOJIHATH TAKYIO JIEATEIIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodheccroHabHON NeATeIbHOCTH, YMEHHUE
COBEpIAaTh OCO3HAHHBIA BBIOOP Oyaymiei npodeccu W peasnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTh K O0Opa3oBaHWI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HH;

7) KOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOUIEHHE K MPUPOAEC KaK HCTOYHHUKY
KW3HU Ha 3eMJIE, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: TNPUOOPETEHUE OIbITa
IUIAHUPOBAHUS TIIOCTYNIKOB M OLIGHKM MX BO3MOXKHBIX IIOCIEACTBUN IS
OKPYXKaroUen Cpebl;

OCO3HAaHHWE TJI00aJBLHOrO XapakTepa IKOJIOIMYECKUX MpoOjieM U MyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUHU
3HAHUST W YMEHHUS MpU pEUIeHUH MpoOJeM, CBS3aHHBIX C PalMOHAJIBHBIM
IPUPOIONOIb30BaHUEM  (COONIOIEHHE  TpaBWJI  MOBEACHUS B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE DPAaBHOBECUS B DJKOCHCTEMAaX, OXpaHy BHJOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE JCUCTBUM, MPUHOCIIIMX BPEH  OKPYXKAIOLIEH
OPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJIArONMPUATHBIE SKOJOTUYECKUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, SKOJIOTUYECKON KYJIBTYPHI,
OTmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATHUBHOW W COLHAAIBHOMN
MPAKTUKE, TOTOBHOCTU K YYACTHIO B MPAKTHUYECKOMN JIESITEILHOCTH 3KOJIOTUYECKOM
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UYWTATEIbCKON KYJBTYpPhl KaK CpPEICTBa
B3aMMO/JICUCTBUS MEXKTY JIFOJbMU U MIO3HAHUS MUDA;

MOHUMAaHUE CHenupUuK OHOJOTUM KaK HayKd, OCO3HAaHMUS €€ POk B
(GbOopMHUpPOBAHUK PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJI0CTHOTO
MPEJCTaBICHUST 00 OKpPYXaIoIIeM MHUpPE KaK O €JUHCTBE MPHUPOJbI, YEOBEKA U
o011ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUHU MpodIieM
COXpPaHEHUS IPUPOITHOTO PABHOBECHS;

yOEXKIECHHOCTh B 3HAYUMOCTH OHMOJIOTMH JUIsl COBPEMEHHOM IUBUIN3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTb PEeCcypCcHble  MNpoOJEeMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BbIX0JIa U3 TJI00ATBHBIX YKOJIOTMYECKUX MPOOJIEM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  pPa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PEeCcypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHU OHOJIOTMYECKUX 3HAHUN B LEJIAX
MOBBIIICHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
IpU U3Y4EHUH OUOJIOTHY;

MOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIIOJIb30BaTh MOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUpa M MPOUCXOISIINX B HEM HU3MEHEHUH,
yMEHUE JellaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAyYHBIX (PAKTOB H
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOJTYUYEHHUSI IOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHust mpo0JeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAy4YHOM JEeSATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO U UCCIIEIOBATENILCKYIO JIEITEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caMO00pa30BaHUIO, K AaKTHUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUH IO OHOJOTUHU B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOCHHUs ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HA4YMMble g (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYHAIOIIMXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEMU(GUKY METOAOB IIO3HAHWS,
HCTIOJBb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, Mpolecc,
CUCTEMa, Hay4HbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCleloBaHMe,  HAONIOJIEHHE, W3MEpEHHEe, OKCIHEPUMEHT U  JIPYTHUX),
YHUBEpCAJIbHbIE y4eOHBbIE JEHUCTBHUS (MO3HABATENbHBIE, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecreunBaroIye (dbopmHpoBaHUe (yHKIHMOHATBHOM
IPaMOTHOCTH ¥  COLIMAJIBHOW KOMIIETEHUMH OOydYaroluXcsl, CIOCOOHOCTb
oOyuaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHUS M  YHUBEpCalibHbIE Yy4yeOHbIE JCHCTBUA B
ITI03HABATEJILHOM U COLMAIIBHON MPAKTHKE.

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHUSI MPOTPAMMBl CPEIHEr0o O0OIIero
00pa3oBaHUsI TOJKHBI OTPAXKATh:

OBaanenne YHHUBEPCATbHBIMH yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeiiCTBHS:

CaMOCTOSITEIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOJeMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh IPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CpaBHEHMS, Kilaccuukanuu, 0000IIeHHSs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TIOHSATUM (BBIAEIATH WX XapaKTEpHBIC MPU3HAKH, YCTAHABJIUBATH
CBSI3U C IPYTUMHU MOHSITUSAMM);

OTpENeNATh LEeIU JACATEebHOCTH, 3aJlaBasi MHapamMeTpbl W KPUTEPUU UX
TOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI IESITEIbHOCTH C MOCTABICHHBIMU LESIMH;

UCITOJIb30BATh OMOJIOTUYECKUE TOHATHUS JUTsl O0OBsICHEHUS (DAKTOB W SIBJICHUIN
YKABOM IIPUPOJBI;

CTPOUTH JIOTMYECKUE pacCyXJAeHUs (MHIYKTUBHBIC, IEIyKTUBHBIC, IO
AQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS B PaccMaTpUBaEMBbIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeAcTBa A MpEACTaBIICHHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHHN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  PaA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3JUYHbBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAIM3a WMEIOIIUXCS
MaTepualbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LEJISIM, OLICHUBATh PUCKH ITOCIIEACTBUH IEATEIBHOCTH;

KOOPAMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBHMSX  PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEI0BATENBCKON U IPOEKTHON JIEATENbHOCTH,
HaBBIKAMM  pa3pelieHusi 1Opo0ieM, CIHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY IOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJbBI JCATENBHOCTH IO IOJYYEHUID HOBOIO
3HaHUA, €ro HHTEpIpeTaluy, MNpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYEOHBIX U COLIMAIIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAy4YHbIH TUI MBILLJIECHUS, BIaJeTh HAYYHOU TEPMHHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSAMU U METO/IAMY;

CTaBUTb U (OpMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BaTENIbHOM
NEeSATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJlM3upoOBaTh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ PEIICHUS, HAXOAUTh apryMEeHThl JJi1 JOKa3aTelbCTBA
CBOMX YTBEPXKJICHHMI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIYYEHHBIE B XOJE€ PEUICHUS 3aJadd  pe3ysbTarshl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

NaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETCHHBIN OTIBIT;

OCYILIECTBIISATh LEJICHANPABICHHbBII MOUCK IEepeHoca CPEACTB U CIHOCOOOB
nercTBUs B TPOGECCUOHAIBHYIO CPEY;

yMETh IMEPEHOCUTh 3HAaHWS B IO3HABATEIbHYIO U MPAKTHUYECKYIO O0JacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEjararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, JOITYCKAIOIIME aIbTEPHATUBHbBIC PELICHMUS.

3) pa6oTa ¢ uHpopMaIHeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMaAIUu (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CJIOBApAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh



MH(GOPMALIMIO PA3INYHBIX BUJOB U (POPM MpeCTaBICHHS], KpUTHUECKHU OLIEHUBAThH
€€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dbopMynTupOBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI IPU MOUCKE U
otbope Oumosornueckoir HHGOPMAITMU, HEOOXOAUMOU JJIsl BBITTOTHCHHUS YICOHBIX
3ajay;

npuoOpeTaTh OIBIT MCIHOJIb30BaHUS HHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TpenCTaBICHHUS
ouosiorndyeckor nHbopmaIuu (CxeMbl, rpaduKu, AUaArpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCIIONb30BAaTh HAYYHBIM SI3BIK B KAauecTBE CpEICTBAa mpu padbore ¢
Onosornyeckod MHQPOpMALMEl: MPUMEHITh XUMUYECKHE, (U3UUYECKUE U
MaTeMaTU4YECKHE 3HAKHM M CHMBOJIbI, (popMyJbl, aOOpeBHATYPY, HOMEHKJIATYpY,
UCIOJB30BaTh M IPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HaTJIATHOCTH;

BJIQJeTh  HAaBBIKAMHM  PAClO3HABAaHMSA W 3alIUTHl  MHQPOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) o01menne:

OCYILECTBIISATh KOMMYHHUKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATh
B JIMaJore WM JUCKYCCHUU TIO CYIIECTBY OOCYXKAaemMoW TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBITIOJHEHHS TpeiaracMon
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAaHHOCTh MO3MLMNA APYTUX YYaCTHUKOB
JMajIora Uil JUCKYCCHH);

pacrmo3HaBaTh HeBepOadbHBIE CpeICcTBa OOIIEHUS, MOHMMATh 3HAYCHHE
COLIMATbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTYaIui,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh PA3IUYHBIMU CHOCOOAMU OOILEHUS U B3aUMOJICHUCTBUS, MOHUMATH
HaMEPEHUs APYTUX JIOEH, MPOSIBISITh YBAKUTEIHHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU Popme HhopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI eI TeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHAWBUAYAJILHOM
paboTHI IPH peIIeHNH OMOJIOTHYECKOM MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBLIX ()OPM B3aMMOACHCTBHS MPH PEIICHNN YIeOHOM 3a1a4u;

BBIOUpaTh TEMATHKy W METOJbI COBMECTHBIX NEHCTBHI C Y4ETOM OOIINX
MHTEPECOB M BO3MOXKHOCTEHN Ka)10TO YjieHa KOJUIEKTHBA,;



OPUHUMATh I[€JIM  COBMECTHOM  JI€ATEIbHOCTH, OPraHu30BBIBaTh H
KOOPAWMHUPOBATh JEUCTBUS MO €€ JOCTHXKECHHUIO: COCTAaBJSATh IUIAH JACHCTBHIA,
pacupenensaTb pojad € y4eTOM MHEHHH YYacCTHHKOB, OOCYXXJIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kay€CTBO CBOET0 BKJIANAa WU KaXJOr0 YYaCTHHKAa KOMAaHIbI B
oO1Iui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBAaTh HAEH C MO3UIUH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OByaeHue YHMBEPCAJIbHBIMH PeryJIATHBHBIMHU AeHCTBUAMM:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAaHUS JUIsl BBISIBICHUSA MpoOJeM U UX
pELICHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHWM LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIEATEIBHOCTD, BBIABIITH
npo0JIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYalHsX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4E€TOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHU;

JaBaTh OLICHKY HOBBIM CHUTYyaLUsIM;

paciipsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOuYTEHHI;

JieN1aTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTb
3a pEIICHHE;

OLICHMBATh MPUOOPETECHHBIHN OIIbIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO U NPOSABICHUIO MIMPOKOW 3SPyIuLUMU B
pPa3HBIX 00JIACTSIX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOW 0Opa30BATENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSM;

BJa/J€Th  HaBBIKAMU  [IO3HABAaTEIbHOM  peQIeKCMM  KaK  OCO3HaHMs
COBEPIIAEMBIX JIEWCTBUMI M MBICIUTEIbHBIX IPOLIECCOB, HX PE3YJIBTATOB U
OCHOBaHMM, MCHOJIb30BaTh MPUEMbI PeIeKCUU MJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATH PHUCKUM W CBOEBPEMEHHO NPHUHHUMATh PELICHHS IO MX
CHUKEHUIO;



OPUHUMATh MOTHBBI W apryMEHTHl APYIMX IpU AaHAJIU3E€ pe3yIbTaTOB
JESITEIbHOCTH;

3) npuHsiTHE Cedsl M APYTrUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYTHX [pU AaHAJIU3E pPe3yJIbTaToB
JESITEIbHOCTH;

IPU3HABATh CBOEC IIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIMU APYTOTO YEIOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouojoruud Ha
0a30BOM ypOBHE BKJIIOYAIOT criennduueckue s yaeOHoro npeameta «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHHIO, MHTEPIIPETAIIMU U
MpeoOpa30BaHUIO 3HAHUM, BUJIBI JIEATEIIBHOCTH IO MOJYUYEHUI0 HOBOTO 3HAHUS U
MPUMEHECHUIO 3HAHUN B PaA3JIMYHBIX YUYEOHBIX CHUTYalMSX, @ TaKXKe B peallbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX C Ouonorueid. B mporpamme mnpeamMerHble
pe3yNbTaThl MPEACTABICHBI IO TOaM O0yUCHHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS ydeOHOTO mpeamera «buonorusy» 6 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE W POJIKM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpPAa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUM, (YHKIIMOHATHHOM
rPaMOTHOCTH Y€JIOBEKA JIsl PEILICHUS )KU3HCHHBIX 3a7ad4;

YMEHHUE paCKpbIBaTh COJECpP)KAHUE OUOJOTUUECKUX TEPMUHOB M TMOHSTHUM:
KW3Hb, KIJIETKA, OpraHu3M, MeTabojau3M (OOMEH BeIIEeCTB M IPEBpaIlCHUE
DHEPTUU), TOMEOCTa3 (CaMOPETyJIslns), YPOBHEBAs OpPraHU3allMs KUBBIX CHCTEM,
CaMOBOCTIPOU3BEACHHE (PEMPOIYKIINS ), HACIEICTBEHHOCTh, N3MEHUYNBOCTD, POCT U
pa3BUTHUE;

YyMEHHUE U3JIaratb OWOJIOTMYECKUE TeopuH (KJIETOYHAas, XPOMOCOMHasi,
MyTallMOHHAsl, IIEHTpajbHas J0TMa MOJEKYJIsIpHOH Owuosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u y4uenus (0 1ieHTpax MHOTooOpas3us u
MPOUCXOXKJECHUS KyJIbTypHbIX pactennii H. M. BaBunoBa), onpenensitTe rpaHUIlbI
UX PUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OTNHMCAHUE >KUBBIX CHUCTEM, IMPOIECCOB U SBJICHUMN, OpraHu3alvs U IMPOBEJICHHE
OMOJIOTUYECKOTO  OKCIIEPUMEHTA,  BBIIBHIKCHHE  THUIIOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMBIMH BEIMYUHAMH, OOBSICHEHHE MOTYyUYECHHBIX



pPE3yNbTaTOB, WCIOJI30BAHHBIX HAYYHBIX TMOHSITHH, TEOPH W 3aKOHOB, YMCHHE
JIeaTh BHIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYHIECTBEHHBIC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEIECTB U MPEBpALICHUS] SHEPTUU B KIETKe, (HOTOCHHTE3A,
IUTACTHYECKOTO W DJHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUIOZAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO pPAa3BUTUS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATH TMOJIyYCHHBbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSATHUS MPAKTUUECKUX PEIICHUA B MOBCEIHEBHOMN
KU3HU C 1IeJIblI0 oOecreyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbS M 30POBbS
OKPY>KaIOIIUX JIFOACH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY’KaloIIe
MPUPOIHON cpeie, TMOHMMaHWE HEOOXOAMMOCTH HWCIIONb30BAHUS JOCTHKEHHMA
COBPEMEHHOM ouonoruu  W® OMOTEeXHONOTUHA ISl  PalMOHAIBHOTO
IPUPOIOIIOH30BAHNS;

YMEHHUE peIlaTh »JJIIEMEHTApHbIE TEeHETUYECKHE 3aJayd Ha MOHO- H
OUTUOPUHOE CKpEIIMBAaHUE, CICIJICHHOE HACIEA0BaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATH JIA0OpATOPHBIE M MPAKTHUYECKUE padOThI, COOIIOAATH
npaBuia npu padboTe ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh HH(POPMAITHIO
OMOJIOTHYECKOTO COACpX aHMs, BKIIOYAIONIYI0 TICEBAOHAyYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEICTBAa MAacCOBOM MHGMOPMAIINH, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh OHITHIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTrO mpeamera «buomorus» ¢ 11
KJjlacce TOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUUCKHX H
3apyOCKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM, (YHKIIMOHATHHOU
TPaMOTHOCTH Y€JIOBEKa VISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBaTh COJACpX)aHHE OWOJOTMYECKUX TEPMHUHOB M TOHSATHI:
BU/JI, TOMYJISLUS, TeHO(OH, BOJIOLMS, ABUKYIINUE CHIbI ((DaKTOPhI) 3BOJIOLNH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHuE, HIKOJIOTHIECKHE (DAKTOPHI,



DKOCUCTEMA, MPOAYLEHTH, KOHCYMEHTBI, pEAyLEHTbl, LEeNd  I[HUTAHHUS,
AKOJIOTHYECKas MupamMua, OuoreoeHos, onocdepa;

yMEHHE U3Jaratb OHOJOTHYECKHE TEOpUH (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLWH), 3aKOHbl W 3aKOHOMEPHOCTH
(3aponprmieBoro cxoactBa K. M. bapa, yepenoBaHus TIaBHBIX HalpaBiICHUN U
nyteir sBomonmu A. H. CeBeproBa, yuenust o 6uocepe B. W. Bepnanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIAMH HAYYHOT'O MO3HAHUS B OMOJIOTHH: HAOIIOAEHUE U
ONMCAHUE JKMUBBIX CHCTEM, IMPOLIECCOB U SIBJIEHUM, OpraHU3alys U IPOBEICHUE
OMOJIOTUYECKOTO  DJKCIIEPUMEHTA,  BBIABHKEHUE  TUIIOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEX]y MCCIElyeMbIMH BEJIMYUHAMU, OOBSICHEHHE MOJYyYEHHBIX
pe3yNbTaTOB, UCIOJB30BAHHBIX HAYYHBIX MOHATHH, TEOPH M 3aKOHOB, YMEHHE
JIeaTh BHIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE IPU3HAKUA CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BMJIOB, MOMYJISILUA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB,
OMOreOlEHO30B U JKOCHCTEM, OCOOEHHOCTH MPOLECCOB: HACJEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BUA00Opa30BaHUS, MPUCIOCOOJIEHHOCTU
OpraHU3MOB, JEUCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OPraHU3MBbl, IEpPEHOca
BELIECTB M IIOTOKA SHEPIMM B 3KOCHCTEMAX, AHTPOIIOICHHBIX HM3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYrOoBOpOTa BEHIECTB M OHOr€OXMMHYECKUX
IIUKIIOB B Orocdepe;

YMEHUE MPUMEHATHh MOJyYECHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTMYECKHX
MIPOLIECCOB U SIBJIICHHUM, IJIS1 NMPUHATHS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C IeJblo obecriedyeHus O€30MacHOCTH CBOETO 370pPOBbSl U 370POBbS
OKPY>KaIOIIUX JIOAEH, COOII0/IEHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY KaroIei
MPUPOJHON cpefie, NMOHMMaHHE HEOOXOAMMOCTH HCIOIb30BaHUS JTOCTHXKEHHM
COBPEMEHHOM OMOJIOTUH ISl pAllMOHATBHOTO MPUPOI0NOJIb30BAHMS;

YMEHUE pellaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1a4d, COCTABISATh CXEMbI
MEpPEeHOCcAa BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIEMH MUTAHMUS);

YMEHUE BBIMOJHATh JIA0OpATOPHBIE M TMPaKTHUECKHe paboThl, COOII0NATH
npaBuia npu pabote ¢ ydeOHbIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHUYECKH OLEHUBATh W HMHTEPIPETUPOBATH HMHPOPMALIHIO
OMOJIOTUYECKOTO  COJIepKaHMUs, BKJIIOYAIOLIYI0 T[ICEBIOHAYYHBbIE 3HAHMUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGOPMAIINK, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaThb  TIJI0OAdbHBIE  JKOJOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE€ NHCHBMEHHBIE W YCTHBIE COOOIICHMUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIMIO W3 HECKOJBKUX HCTOYHHUKOB, TPAMOTHO
WCIIOJIH30BATh MOHATUIHBIN armmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecrBo yacos DJIEKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM uudpoBbie
Ne n/m P KourpoJubnbie | IIpakTHyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
! bronorus kax fayxa 2 05 https://m.edso0o.ru/7f41c292
2 JKuBbIE CUCTEMBI M X OpraHU3aIIHs 1 bubmorexa OK
P t https://m.edso0o.ru/7f41c292
bubnnorexa [JOK
X i 1
3 MMUYECKUH COCTaB M CTPOCHUE KICTKH 8 https://m.edsoo.ru/7f41c292
bubmmoteka [IOK
4 HKHSHEACATELHOCTE KISTKH 6 https://m.edso00.ru/7f41c292
Pa3zMHokeHNEe U HHIUBUTYAIbHOE Pa3BUTHE bubnmnoreka [JOK
5 5 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUYUBOCTD 8 15 bu6nuorexa [JOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenekuus oprann3MoB. OCHOBBI 3 bubmuoreka [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6nunorexa [JOK
P 1
8 C3CPBHOE BpeMi https://m.edso0.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KITACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
bubmuoreka [JOK
! IBOIMOUHMORHAS OHOTOTHS o ! https://m.edsoo.ru/7f41cc74
9 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnuoreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI i OKpykaiolLas cpena > ! https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4
Coo01iecTBa U IKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3EPRHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
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YUYEBHO-METO/IUYECKOE OBECITEYUEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

 buosorus, 10 xknacc/ [Taceunuk B.B., Kamenckuit A.A., Pyo1ioB A.M. u apyrue
/Ton pen. Ilaceunuka B.B., Akiinonepnoe o0miectBo «M3aaTenbcTBO
«IIpocBenieHue»

* buonorus, 11 knacc/ [laceunnk B.B., Kamenckuit A.A., Pyomos A.M. u npyrue
/Mlon pen. [aceunnka B.B., AkiinonepHoe o61miectBo «M31arenbecTBo

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI JIJISA YUYUTEJA
Meroanueckoe nocodue k yueouuky B.B.[laceunuka, A.A.KameHnckoro

"buonorus. O6mas buonorus. bazossrii yposens. 10-11 kmacc"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET

Poccuiickast Onexrponnas [llkona (POII)

AKnacc

bubnuoTeka mudpoBoro oopazoBatenbHoro koutenta (1[0






