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HOACHUTEJBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY ISt
OTIpe/IeNICHUs MOAXO00B K (POPMHUPOBAHUIO COAECPXKAHUS y4eOHOTo MpeaMera
«buosiorus» cocTaBWiIM: KOHUenTyaidbHble mnosiokeHus @IOC COO o
B3aMMOOOYCIIOBJICHHOCTH  1IEJIei, CcoAep»X aHus, pe3yJbTaToB OO0ydYyeHUS U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOXKEHUS 00 00IIUX LENsIX U
MPUHIMIAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
oOmero oOpasoBanusi B Poccuiickoii @Penepauuu, a TakXke IMOJOKEHUS O
cnenupuke OMONIOTUH, €€ 3HAYEHUU B MO3HAHUU >KUBOU MPUPOABI U 00ECIICUCHHUH
CYIIIECTBOBAaHMS 4esioBeueckoro ooOmectBa. CorjacHO Ha3BaHHBIM IOJIOKECHUSM,
OTpeieJIeHbl OCHOBHBIE (DYHKIIMU IPOTrpaMMBbl 10 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu [Aa€T MpPeACTABICHHE O MensX, 00 oOmen
cTpaTeru OOyYEeHHUs, BOCIHUTAHUS W Pa3BUTUS OOYYaIOMIMXCS CpPEICTBAMU
yueOHoro mnpenmera «buosorus», omnpenenser o0s3aTeNbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, pacOpelelieHHe IO paslelaM W TeMawm,
PEKOMEHIyeMYI0 TOCJIEeI0BATEIbHOCTh U3yUYeHUs y4eOHOTO MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSA3€H, JOTUKH OOpa30BaTEILHOIO
MpoIiecca, BO3PACTHBIX 0COOCHHOCTEN 00yUaroIMXCsl.

B nporpamme 1o OMOJOTMM TakKe YUYUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeJMETHbIM M TPEIMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAaHMHM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbLHOM
NEeATEeIbHOCTH/YUEeOHbIX JIEUCTBUN O0OYyYaIOIIMXCSI 1O OCBOEHUIO COJIEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uosioruu (10—11 kmaccel, 6a30BbIN ypOBEHB) peann30BaH
MPUHIUI MPEEMCTBEHHOCTH B W3Yy4Y€HUM Ouosoruu, Onarogapss 4yeMy B He
MPOCMATPUBACTCSl HAIMpPaBJICHHOCTh HA pa3BUTHUE 3HAHUW, CBI3aHHBIX C
dbopmupoBaHUEeM €CTECTBEHHO-HAYYHOI'0 MHUPOBO33PEHUS, LIEHHOCTHBIX
OpHUEHTAIMH JTUYHOCTH, SKOJIOTHYECKOTO MBIIIJIEHHUS, IPEACTABICHUIN O 310POBOM
oOpasze KU3HU U OEpEeKHBIM OTHOIICHHUEM K OKpY KaloIIel NPUPOITHOM cpeje.
[TorTOMy Hapsny ¢ u3ydeHHUEM OOIIEOMONOrHYECKUX TEOPU, a TaKKe 3HaHW O
CTPOEHHUU KUBBIX CUCTEM PA3HOTO PaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpaMMe MO OMOJIOTUM yAEJIEHO BHUMAHUE HCIOJIb30BAHHIO
MOJIYYCHHBIX 3HAHWUW B MOBCEIHEBHOW KU3HU JJIS PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCJe: MPOPUIAKTUKA HACJIEICTBEHHBIX 3a00JE€BaHUN YEIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eecoo0pa3Horo TMOBEACHUS B OKpYJXKaloUlel NpUpoIHOM cpede, aHanu3a
BIIUSIHUASI XO3SUCTBEHHOW JEATEILHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX H
UCKYCCTBEHHBIX PKOCUCTEM. Y CUJIEHUE BHUMaHUS K MPUKIAAHONW HANPaBICHHOCTH
ydyeOHoro rnpeamera «buosorusp» mpoJIUKTOBaHO HEOOXOIUMOCTBHIO 0OECTIeUeHHUSI



YCIIOBUHM NJIsl pEUICHUs] OJHOM U3 aKTyalbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOro
oOpa3oBaHMsI, KOTOpas TMpeanoysaraectT (GopMHUpOBaHHUE Yy  OOYyYarOIIUXCS
CIIOCOOHOCTH aJalTHPOBATBhCS K M3MEHEHUAM JUHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OHa obOecrneunBaeT (HOPMHUPOBAHHWE y OOYYAIOIIMXCS TMPEACTABICHUN O
HAy4YHOU KapTUHE MHpA, paciiupseT U o000IIaeT 3HaHHUs O >KHBOUW mpupoje, eé
OTJINYUTENIBHBIX MPU3HAKAX — YPOBHEBOM OpraHM3alMyd U 3BOJIIOLUH, CO3JIAET
yCIOBUSL  JUIA: TIO3HAHUS  3aKOHOB  JKMBOW  MPHUPOABI, (OPMUPOBAHUSA
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HAaBBIKOB 370pOBOrO0 W 0e30mMacHOro obpasa
KU3HH, DKOJIOTMYECKOTO MBILUICHHS, [IEHHOCTHOTO OTHOIIECHMSI K )KUBOW IIPUPOAE
U YEJIOBEKY.

Bonbiroe 3HaueHne OMOJIOrust UMEET TakXKe I PEICHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  33Jay  CcpeAHero oOmero  oOpa3oBaHus,  COLUANIM3ALMU
oOyyvarouuxcs. M3yuenue Ononoruu odOecrieunBaeT yCiaoBHs sl (pOpMUPOBAHUS
MHTEJUIEKTYAJIbHBIX, KOMMYHUKAIIMOHHBIX W  HWH(POPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYyJNbTYphl, CIIOCOOCTBYET MHTErpallMi OHWOJIOTMYECKUX 3HAHHUU C
IPEICTABICHUAMU U3 IPYTUX y4EOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHblEe MONOXKEHUS O MpeAHA3HAYEHUU y4eOHOro mpeameTa
«buonorus» cocTaBUIM OCHOBY [UIsl OINpPEAENCHHUs MOIXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COJEp)KaHHs, MPEACTABICHHOIO B MporpaMmme 1o
OMOJIOTHH.

Ot60p comepkanus ydeOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULUH KyJIbTYpOCOOOPAa3HOTO MOJAXOAa, B COOTBETCTBUHU C
KOTOpbIM OOy4Yarouiyecsi JOKHbl OCBOMTH 3HAaHUS WM YMEHHs, 3HAUUMbIE MJIs
dbopmupoBaHus OO0IIEH KyJIbTYpbI, OIPEICAIONIMEe aJeKBaTHOE TOBEJACHUE
YeJIoBeKa B OKPYKAIOIIEeH MPHPOJIHON cpeie, BOCTPEOOBaHHBIC B IOBCEIHEBHOMU
KU3HU U MPaKTHUYECKOM aesTesbHOCTH. Ocoboe MecTo B ATOM CHUCTEeME 3HaHUM
3aHUMAIOT JIEMEHTHI COAEPKaHUsS, KOTOPBIE CIY>KaT OCHOBOM Juisl (pOopMUPOBaHUS
IIPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpA U
[EHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIIOCOOCTBYIOUIMX  T'yMaHHU3aluu
OMOI0rHYecKOro o0pa3oBaHusl.

CTpyKTypupoBaHHe COJep)KaHusl y4eOHOro MaTepuaia B MporpamMme IO
OMOJIOTUM OCYUIECTBIEHO C Y4Y€TOM MPUOPUTETHOIO 3HAYEHUs 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOM MPUPOJIbI, O €€ YPOBHEBOI OpraHU3aluu 1
HBOJIIOLIMU. B COOTBETCTBUM C 3THUM B CTPYKType yueOHOro npeamera «buonorusn»
BBIJICJIEHBI CIIEIYIOLIUE COJIepKaTeNIbHbIe JIMHUM: «brosorus kak Hayka. MeTonbl
Hay4yHOro To3HaHMs», «Kierka kak Ouomoruyeckas cucremayn, «OpraHusM Kak



Oouonoruueckas cucreMa», «CucremMa U MHOrooOpasue OpraHM4eCKOro MHpPay,
«IBONIONMUSA KUBOU MPUPOIB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenps u3yuenus yueOHoro npeamera «buonorus» Ha 6a30BoM ypoBHE —
OBJIaJiIcHHE  OOYyYaIOIUMUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra © MpUOOpETeHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JEUCTBUI B OTHOIIEHUH OOBEKTOB
’KUBOM MIPUPOJIBI U PELICHUS PA3IUYHbIX )KU3HEHHBIX MPOOIIEM.

JocTikenue 1enn usydeHus ydeOHoro npenmera «buonorus» Ha 6a30BoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIIEAYIONINX 3a/1a4:

OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl 3HAHMM O OMOJOTHYECKUX TEOPUSX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTE3aX, MpaBUjax, CIyXalluX OCHOBOU
Juist (POpMUPOBAHUST TIPEACTABICHUN O €CTeCTBEHHO-HAyYHOW KapTUHE MHpPA, O
METOJaX Hay4YHOI'O MO3HAHMs, CTPOCHUU, MHOTOOOpa3uu U OCOOEHHOCTAX KMBBIX
CHCTEM Pa3HOTO YPOBHSI OpraHU3alliH, BBIJAIOLINXCSA OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAaHMUSIX B OMOJIOTHH,

dbopmupoBaHre y 00ydYarolmuxcsi MO3HABATEIbHBIX, WHTEJUICKTYaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B TpOIECCE aHAIM3a JAHHBIX O MYTAX pPa3BUTHS B
OMOJIOTUM HAyYHBIX B3TJISAO0B, MJIEW U TMOAXOJOB K H3YUYCHHUIO JKUBBIX CHUCTEM
pPa3HOro YpOBHS OpraHHU3aliiy;

CTAaHOBJICHME Yy OOydwaromuxcsi oOmeld KyJIbTypbl, (YyHKIMOHAJIHLHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHITH M OLIEHWBATH SIBJICHUS OKPYKAIOIIETO
MHUpa KUBOW MPHUPOAbI HAa OCHOBAaHMHM 3HAHWA W ONBITA, TMOJIYYCHHBIX IPHU
U3YUYEeHUH OHOJIOTHH;

dopMupoBaHue y OOy4arOUIMXCs YMEHUH WJUIIOCTPUPOBATh 3HAuYEHUE
OMOJOTMYECKUX 3HAHUN B MPAKTUYECKON EATEITHHOCTH YEIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHH;

BOCTIIUTaHWE YOEXIEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEJIOBEKOM >KMBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS dSTHUSCKUX
HOPM NIPU IPOBEJCHUH OMOJIOTUYECKUX HCCIIET0BAaHUMN;

OCO3HAaHWE IICHHOCTH OWOJOTMYECKUX 3HAHWW IS TOBBIMICHUS YPOBHS
AKOJIOTHYECKOH KYJIBTYPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE NMPUOOPETEHHBIX 3HAHUM U YMEHUI B MOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUI CBOEH JESATEIBHOCTH 10 OTHOIIEHUIO K OKPYIKAIOLIEN cpelie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHME U COOJO/IeHHEe Mep NPOdUIAKTUKI
3a00JIeBaHUM.

B cucreme cpennero obmero oOpaszoBanus «buomorus», mzydaemas Ha
0a30BOM ypOBHE, SBIAETCA OOS3aTENbHBIM YYEOHBIM IMPEIMETOM, BXOMSAIIUM B
cocTaB npeaMeTHON obnactu «EcTecTBeHHO-HAYUYHBIE TPEIMETHD.



Jlst m3ydenus: 6unosorun Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHMs
orBoauTcs 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Heaemo), B 11 kiacce — 34
yaca (1 gac B Hezelno).



COILEPKXAHUE OBYYEHUASA
10 KJIACC

Tema 1. buosorusi kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTUU C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JAPYTHUMH €CTECTBEHHBIMH HayKamH, GUIOCO(pHei, STUKON, ICTETUKON M MPABOM.
Pons Ouonoruu B GOpPMHUPOBAHMM COBPEMEHHOM HAyyHOW KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTonpl MO3HAHMS KUBOW MPUPOIEI (HAOIIOICHHUE, SKCIIEPUMEHT, OTICaHHE,
U3MepeHue, KiaaccuuKaius, MOJACIUPOBAHUE, CTATUCTUYECKass 00paboTKa
JTAHHBIX ).

JeMoHcTpanuu:

IToptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, x. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeToAbl TO3HAHUS KUBOW IPUPOABDY.

JlabopaTopHbIe U NPaKTHYeCKUE PadoThI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHue pazIUYHBIX METOJOB IPHU
U3Y4YCHUU OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbI M MX OPraHU3aNMs.

JKusble cuctembl (OMOCHUCTEMBI) KaK MpeAMET u3yueHus ouonoruu. Otaudne
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CpoiicTBa 6MocHUCTEM U UX pazHooOpa3ue. YPOBHU OpraHu3aIiuu OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOUHBIM, TKAaHEBbIA, OPraHU3MEHHBIM, IOIYISALHUOHHO-
BUJIOBOM, DKOCUCTEMHBIN (OMOTeOIeHOTHYCCKUIT), OMOC(EpHBIA.

JeMoHcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIEC MPU3HAKU KU3HWY», «YPOBHU OpraHU3alUU
KABOU IPUPOIBDY.

O6opynoBanue: moaenb Mmoiekyisl [JJHK.

Tema 3. XuMHYeCKHii COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKAN COCTAB KIETKU. XUMHYECKHE DSJIIEMEHTBI: MaKPOIJIEMEHTHI,
MHKpPO3JIEeMEeHThL. Bosia 1 MuUHEpaibHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpAJIbHBIX BellecTB B kieTke. I[lommepxkanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u cTpoeHue 0enkoB. AMUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3zameHnumble n 3aMEHUMbBIE AMUHOKHUCIIOTB. AMHUHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYphl O€ITKOBOM MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAST CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonornyeckue
byHKITUU OCIKOB.



depmenTtsl — Ouonormdeckue Katanm3aTtopbl. CtpoeHue depmeHTa:
aKTUBHBIM 1eHTp, cyOcTpaTHas cneuuduyHoctb. KodepmenTtsl. BuTamuHbl.
OTnnunst pepMEeHTOB OT HEOPTAaHUYECKHUX KaTaIU3aTOPOB.

VYrneBoasl: MoHocaxapuabl  (TJ0K03a, pubo3a U Je30KCupud03a),
nucaxapuibsl  (caxaposa, JIakTo3a) W MoJucaxapuibl (Kpaxmai, TJHUKOTEH,
1eJUTI0I103a). bruonornueckue GyHKIUNA YTIIIEBOJOB.

Jlunuael:  Tpurimuepunbl, Gochomunuabl, crepounsl. ['mapodunsHO-
ruapodoOHble  cBoicTBa. buonormdeckue ¢ynkuuu aunuaoB. CpaBHEHHE
YIJIEBOJOB, OEJIKOB U JIMIHUJIOB KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie xucmorel: JHK wu PHK. Hyknmeotmaer — MOHOMEpBI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u pynkiuun PHK.
Buasr PHK. AT®: ctpoenne u GhyHKIUN.

[{urosnorus — Hayka o kietke. Kilerounas Teopust — nmpumMep B3aMMOIECHCTBHS
uael U paKkToOB B HAYYHOM MO3HAHUU. METO/Abl U3yUEHUs KIIETKH.

Knerka kak wnenoctHass »xuBas cuctema. OOmuMe NpU3HAKA —KIIETOK:
3aMKHyTasi HapyxHasi mMeMOpana, moiekynsl JIHK kak renernueckuili ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunsl KJIETOK: JykapuoTHUecKass M npokapuornyeckas. OcoOeHHOCTH
CTpOCHMs MpoKapuoTHUecKor kieTku. Kierounas crenka Oakrtepuil. CtpoeHue
AYKapUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTENIBHOM, >XUBOTHOM U
IrpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIHUKC, UX
¢bynkuuu. [Tnazmatrnueckas memOpana, e€ cBoiicTBa u pyukuuu. [{utonnazma u eé
opranounbl. OnHoMmeMOpanHbie opraHouzabl kietku: JIIC, ammapar T'onbmxu,
mu3ocombl. [loayaBTOHOMHBIE OpPraHOWABI KIETKH: MHUTOXOHIPHUH, TUIACTHUIIBI.
[Ipoucxoxaenre MUTOXOHApPUNM U TuacTuA. Buael mactun. HememOpanHbie
OpraHou/bl KJIETKU: pPHUOOCOMBI, KJIETOYHBIA UEHTp, LUEHTPUOJIM, PECHUYKH,
KryTUKU. OyHKIIMHA OPraHOMI0B KJIETKU. BKirroueHus .

SAnpo — perynaropHslil neHTp kiaeTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxinn, K. M. bap.

Huarpammelr:  «PacnpenesieHue XUMHYECKHMX DJIEMEHTOB B HEXHBOM
npupojzie», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B JKMBOM MPUPOIEY.

Tabmupl u cxemsl: «llepuognueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyIbl BoJbD», «buocunres 6enka», « CTpoeHne MOJIEKYIIbI OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenne momnexkybl



AT®», «CtpoeHHE 3yKapUOTHUECKON KIETKN», «CTpOEHHE KUBOTHOM KIETKW»,
«CTpoeHre pacTUTENbHON KIETKH», «CTpOoeHHE NPOKAPHOTUYECKON KIETKUY,
«CtpoeHue siapa KIETKW», «Y TIE€BOIAB, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYJOBaHUE Jisi IPOBEICHUS
HaONIOACHUN, HW3MEpPEHUM, 3KCIEPUMEHTOB, MUKPONPENAPaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATbHBIX KJIETOK.

JlabopaTropHble U pakTHYeCKue padoThbI:

JlabopatopHas pabora Ne 1. «l3ydyeHue KaTaJIUTUUYECKOW AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpPE aMHJIa3bl UJIM KaTanas3bl)y.

JlaGopatopnas pabora Ne 2. «l3ydeHme CTpPOCHHS KJIETOK PACTCHHUIA,
KUBOTHBIX M OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
ONKMCAHUEY.

Tema 4. /KusHeneATeJbHOCTD KJIETKH.

OOMeH BelecTB, Wik METaboIM3M. ACCUMIIIALNS (TUTACTUYECKUM OOMEH) U
TUCCUMMJISALUS (SHEPreTUUeCKUid OOMEH) — JIBE CTOPOHBI E€IMHOIrO0 IMpoliecca
Merabosn3ma. Poiib 3aKOHOB COXpaHEHHs] BEUIECTB W JHEPrud B IMOHUMAHUU
MeTaboJIn3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHbIi. Ponb (pepmMeHTOB
B OOMEHE BEIIECTB U NMPEBPAILEHUU YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemMHOBas (a3pl  ¢doTocuHTe3a. Peakiuu
dboTocunTeza. DPdhekTuBHOCTH (HhOoTOCMHTE3a. 3HAUECHUE (POTOCUHTE3A IJIS KU3HU
Ha 3emiie. BnusHue ycinoBuil cpeabl Ha POTOCUHTE3 M CIIOCOOBI MOBBIMICHUS €T0
IPOJIYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHUH.

XeMOoCHHTE3. XEeMOCHHTE3UPYIOINUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HH Ha 3eMIIe.

OHepreTuueckuii oOMeH B KieTke. PacriernsieHue BelIecTB, BbIICIECHUE U
AKKyMYJUPOBaHHE DSHEPrud B KIETKE. OJTalbl JHEPreTUYECKOro oOMeHa.
I'mukonu3. bpoxkenue u ero Buabl. KucinoponHoe oKucI€HUE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunrpoBaHue. D¢ddexTuBHOCTD
SHEPIreTUICCKOr0 OOMEHa.

Peakiun MarpuuHoro cuHTe3a. ['eHetmueckas wunHpopmauus u JIHK.
Peanuzanus reHernyeckod uHpoOpManuu B KieTke. ['eHEeTHYeCKMd KOA U €ro
cBoiicTBa. Tpanckpumnuus — matpuunblii cunre3 PHK. Tpaucnsinus — Guocunres
Oenka. Ortanbl TpaHchasnuu. KogupoBanue amuHOKUCIOT. Ponb pubocom B
OounocuHTe3e OenKa.

Hexnerounsie ¢hopmbl sxu3Hu — BUpYyChl. cTtopus oTkpsitus Bupycos (. U.
NBanoBckuit). OcCOOEHHOCTH CTpPOEHUST M SKM3HEHHOIO IHMKJIa BHUPYCOB.
bakrepnodaru. bone3Hu pacteHuil, KUBOTHBIX U YEJIOBEKA, BBI3IBAEMBIC
Bupycamu. Bupyc nmmyHnonedpunurta dyenoseka (BHUY) — Bo3Oyaurens CIINda.



OOparHast ~ TpaHCKpuIIIIMs, peBepraza u  uWHTerpaza. lIpodumakrtrka
pacpocTpaHEHUsT BUPYCHBIX 3a00JICBaHUA.

JemoHcTpanum:

[Toptpersr: H. K. Kosbrios, 1. . UBanosckui, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanus», «Merabonuzm», «MHUTOXOHIPUSY,
«HepreTuyeckuit oOMen», «Xmopormiacty, «Potocuntes», «Crtpoenne JIHK»,
«Ctpoenue u HyHKIMOHUpOBaHUE TeHay, «CuHTE3 0enKkay, «I eHeTHIeCKuid Koo,
«Bupycob», «bakrepuodarny», «Ctpoenue u >xu3HeHHbIN 11Uk Bupyca CIIN/a,
Oakrepuodara», «Pemmkarms JTHK».

ObopynoBanue: monenu-anmummkanuu «Yapoenue JIHK u tpanckpumnuumsy,
«buocuntes 6enka», «CTpoeHue KIeTKkn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHokeHNe U MHAMBUIYAJbHOE PA3BUTHE OPTraHU3MOB.

KiieTouHbIii 1MWK, WX KU3HEHHBIM IUKI KieTku. MHTepdaza u MUTO3.
[Ipoueccsl, mpotekawmue B uHTepdasze. Permnmukamus — peaxkius MaTPpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpoOMOCOMHBIM Ha0Oop — KapHOTHIL.
JMTmon IHbIN u raruION THEIN XPOMOCOMHBIE Ha0OPBI. XpomaTuel.
[MuTonornuyeckue OCHOBBI Pa3MHOXEHHSI W  HWHAWUBUAYAIBHOTO  Pa3BUTHS
OPraHU3MOB.

Henenue knetkn — muto3. Ctaguu murosa. IIpormeccel, npoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKN CMBICI MUTO3A.

[Iporpammupyemasi ruOeNb KIETKA — alloNTO3.

dopMbI pa3MHOKEHHSI OpPTaHU3MOB: Oecrojioe U MoJioBoe. Buabl 6ecmnosnoro
Pa3sMHOXEHUSA: JEJIEHHUE HaJABOE, IMOYKOBAaHMWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIOHUPOBAHHE
OPTraHU3MOB, €r0 3HAYEHUE JJISI CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €0 OTIUYUS OT OECTIOJIOTO.

Meiio3. Cragun wmeriosa. IIponeccel, npoucxonsuue Ha CTagusix Meiosa.
IToBenenne xpomocoM B Menosze. Kpoccunrosep. buonorndyeckuit cCMbICT H
3Ha4YeHUE MeHno3a.

['amerorenes — mpoliecc 00pa30BaHMS TMOJIOBBIX KJIETOK Yy JKUBOTHBIX.
[TonoBeie >kene3bl: CEMEHHUKH U sSIMYHUKU. OOpa3oBaHHWE U Pa3BUTHUE IOJOBBIX
KJIETOK — raMeT (CrepMaTo30ui, SUIIEKIETKa) — CHEPMATOreHe3 M OBOIEHE3.
OcoOEHHOCTH CTpOEHUS SHIEKIETOK H crepMaTo30uaoB. Omiiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpPHOHAIBHOE  pPa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATIBLHOTO PA3BUTUSI Y TO3BOHOYHBIX KHWBOTHBIX:
npoOJieHrue, racTpyJisanus, opraHoreHes. IloctomMOpuoHanbHOE pa3BUTHE. TUIIBI
MOCTAIMOPHUOHABHOTO PA3BUTHS: MPAMOE, HempsiMoe (JInuuHOYHOE). Brmsiaue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pazButue pacreHuid. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTaJINM Pa3BUTHUSL.

JemoHcTpanum:

Tabmumpt u  cxeMbl: «DOpMBI  Pa3MHOXKEHUS OPraHU3MOBY, «JIBOiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuid», «BerertaTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne knetku Oakrepuin», «CTPOCHHUE MOJOBBIX KIETOKY,
«Ctpoenune xpomocombl», «Knerounbsiii nukin», «Pemmkamusa JHK», «Mutosy,
«Meiiosy, «IIpsMoe u HernpsaMoe pa3BuTHe», «['aMeToreHe3 y MICKONMUTAIOINX U
4eJI0BEeKa», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKPOITPEIapaThl «CriepMaTo30uabl
MJIEKOIUTAIOLIET0», «SUIIEKIeTKa MIIEKONMUTAIMEro», «KaprokuHes B KieTkax
KOpEelIKa JIyKa», MAarHUTHasT MOJENb-alIUIuKaius «JleneHue KIETKU», MOJEIb
JHK, monens meTada3HOM XpPOMOCOMBI.

JlabopaTopHbIe U NPaKTHYeCKUE PadoThI:

JlaGoparopuas pabora Ne 3. «HabOmromeHue MuTO3a B KIETKAaX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopatopuas pabora Ne 4. «/3yueHue CTpoeHHUsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOMpenaparaxy».

Tema 6. HacJjieACTBEHHOCTh 1 MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3apaun renetTuku. Mctopus pa3BUTHs T€HETUKU. Posib nuToI0TMA
U SMOpHOJIOTUHA B CTAHOBJICHUM TE€HETHKU. BKIIal pOCCHUUCKUX U 3apyOeiKHBIX
YYEHBIX B pa3BUTHE TEHETUKU. MeTOoabl TEHETUKH (TUOPHUI0JIOrHYECKUM,
LUTOTEHETUYECKHIM, MOJIEKYJISIpHO-TeHETH4YeCKUi). (OCHOBHBIE T'€HETHYECKUE
NOHATHSA. [ eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJeA0BaHUs MPU3HAKOB, ycTaHOBIEeHHbIE . Menaenem.
MoHorubpuiHoe CKpenMBaHue. 3akoH €JAUHO0-00pa3usi THOpPUIOB IEPBOTO
nokosieHusi. [IpaBuwiio goMHUHUpPOBaHMS. 3aKOH PpACHICIJICHWS MPU3HAKOB.
I'unioresa yucrorsl ramet. [1oHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  ckpeliMBaHue. 3aKOH  HE3aBHCUMOTO  HaCJIEIOBaHMS
npu3HaKoB.  lluToreHeTM4YecKUe  OCHOBBI  JAUTHOPUIHOTO  CKpEUIMBAHUSI.
AHanuzupytoliee ckpemupanue. Mcnoib30BaHne aHATM3UPYIOMIETO CKPEIMBaHUs
JUTSI OTIpEIeNICHsI TEHOTHITa OCOOMU.

CuerienHoe HacnefoBaHue TmpusHakoB. PabGora T. Moprana 1o
CLECTUICHHOMY HACJIEJOBaHMIO I'eHOB. HapyllleHue cuernyieHusi TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpOMOCOMHas T€OpHUs HACIEACTBEHHOCTH. [ €HeTUUYEeCKHUE KAPTHI.



['enetuka mona. XpoOMOCOMHOE OIpEAeiIeHUE Moja. AyTOCOMbI U TOJIOBbIC
XpoMocoMBI. ['omMorameTrHele M TreTeporaMeTHsle oOpraHusmel. HacnegoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHUIbI N3MEHYMBOCTH: HEHACIEACTBEHHAS U HACIICICTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJAU(PUKALMOHHON M3MEHYMBOCTH. BapuanmoHHbIN psJl U BapuallMOHHAs KpUBasl.
Hopma peakuuun npuzHaka. KonuyecTBeHHbIE M KAaYECTBEHHBIE NMPU3HAKK U HX
HOopMa peakiuu. CBOMCTBA MOIU(DUKAITMOHHOW U3MEHINBOCTH.

HacnencrBeHHasi, WM T€HOTHUIIHMYECKas, M3MEHYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meilo3 H TMOJIOBOM Impolecc — OCHOBA KOMOMHATUBHOM
U3MEHUYUBOCTU. MyTanmoHHasi U3MEeHYMBOCTh. Kiaccudukarus MyTauii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYUHBI MyTaluil. MyTtareHHnbie (akTopsbl.
3aKOH rOMOJIOTHYECKHX PSIIOB B HacieACTBeHHOW n3MeHunBoctd H. 1. BaBuiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHUYNBOCTb.

['enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOIbl TE€HETHUKHU
YeJI0BEKa: NeHealornyecKuii, OJIM3HEOBbIM, IMTOr€HETUYECKUI, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpeMeHHOE OIIPELIECIICHUE TE€HOTHUIA!
ITIOJTHOTEHOMHOE CEKBEHHPOBAHHME, TEHOTHUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[II1P-ananmu3a. HacneacTBeHHbIe 3a00J¢BaHMS dYelIOBEKAa: TEHHBIC OOJIC3HU,
00JIe3HU C HACIEACTBEHHOM MpeapacnoioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HH.
ComaTtnueckne W reHepaTuBHble MyTaluu. CTBOJIOBBIE KIETKH. [IpuHUHUIBI
3I0pOBOT0 00pa3a >KU3HH, JUATHOCTUKH, MPOGUIAKTUKHI U JICYCHUSI TEHETUIECKUX
Oone3Hel. MeauKo-TeHeTUYeCKoe KOHCYJIBTUPOBAHUE. 3HAYEHUE MEAUIIMHCKON
T€HETUKHU B IPEIOTBPAILICHUH U JICUEHUN TeHETHUECKUX 3a00JI€BaHUI YeJIOBEKa.

JeMoHcTpanuu:

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

Tabmuubr  u  cxembl: «MOHOTMOpPHIHOE  CKpEIIMBAHME U €ro
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH pAacCIICIUIEHHs M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH YHCTOTHI TaMeT», «[uruOpuaHoe cKpemrBaHme»,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUAY, «Meiio3»,
«B3anmonencTBue aJIENbHBIX TE€HOB», «l'eHeTnueckue KapThl paCTEHUM,
KUBOTHBIX M 4YelnoBeka», «l'eHeTnka moisa», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEINIEHHOr0 ¢ mnojom», «KapuoTunbel YenmoBeka W KUBOTHBIX», «Buabl
U3MEHUUBOCTHY, «MoaudukalioHHas H3MEHYUBOCTHY», «HacnepoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBu», « MyTariiOHHast U3MEHYHBOCTH.

O6opynoBanue: MoAenu-anmIukanun «MOHOTHOpUIHOE CKpEUIMBaHUEY,
«HemonHoe nmoMuHMpOBaHUEe», «JuruOpugHoe ckpemuBanue», «llepexpéct



XpPOMOCOMY», MUKPOCKOI W MUKpompenapar «Jlpo3zoduna» (Hopma, MyTanuu
(OpMBI KPBUITEEB U OKPACKU Tena), repOapuii «['opox moceBHOM».

JlaGopaTopHble M NPpaKTHYECKHE PA0OTHI:

JlabopaTopHas pabdota Ne 5. «M3ydeHne pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IP030(HIIbI Ha TOTOBBIX MUKPOTIPETIapaTax».

JlabopaTtopHas padota Ne 6. «3yyenne MmoaupuKalmOHHON U3MEHYUBOCTH,
MOCTPOEHUE BaPUAIIMOHHOTO Psifia U BAPUALIMOHHON KPUBOI.

JlabopaTtopHas paborta No 7. «AHaiu3 MyTauui y Apo30(duiIbl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHHWE U aHaIW3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexkuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusa Kak Hayka U MpoLecC. 3apOXKICHUE CEIEKIMH U JOMECTUKAIUSL.
Yuenue H. WM. BaBuioBa 0 ULEHTpax TMPOUCXOXKACHUS U MHOrooOpaszus
KYJBTYpPHBIX pacTeHuU. [[eHTphl MPOUCXOXKIECHHUS TOMAIHUX >KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHbIE METOJIbI ceNleKIU. MaccoBbIi U MHAUBUAYaJIbHBIN OTOOPHI B
CEJIEKIIMM pPAaCcTEHWW W KUBOTHBIX. OLEHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
ckpeniuBanue — WHOpuauHT. Yucrtas nuHUs. CKpelIMBaHHE YHCTHIX JIMHUU.
I'ereposuc, wnm rubpuanas cuia. HepolcTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
Otnanénnas rubpuau3auuss U e€ ycrnexu. VICKYCCTBEHHBIM MyTareHes W
MOJyYEHUE TMOJUIUIOUIOB. JIOCTHXKEHUsS CEJNEKIIMU PACTEHHM, J>XUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonmoruss Kak oTpaciib MPOU3BOACTBA. ['€HHAs WHXKEHEpHs. ITarbl
co3nanusi pexomOmHaHTHOM JIHK wu Tpancrennsix opranusmoB. Krerounas
umwkenepusi. Kinetounbsie KyabTypbl. MUKPOKIIOHATEHOE Pa3MHOXKEHHUE PACTEHUH.
KinonupoBanue BBICOKOMPOIYKTUBHBIX CEIBCKOXO3SIMICTBEHHBIX OPraHU3MOB.

Okosoruueckrue W dTthueckue  mpobrembl. MO -  reHeTHYecKu
MOAUGUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpauuu:

[Toptpersl: H. M. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. .
HMBanoB.

Tabnuiel 1 cxembl: kapTa «lleHTpHI NPOUCXOXKAECHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHui», «llopoapl qoMamHuX &KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenmity, «Otnanéunas rudbpuauzanusy», «PadoTer akagemuka M. @. BanoBay,
«Tomumnonaus», «OO0beKkTbl OMOTEXHOJIOTHMY, «KileTOuHbIE KyJIBTYpHl U
KJIOHHUpOBaHue», « KoHCTpynpoBaHue 1 MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MyJIsKHU TUTOJIOB M KOPHETUTOAOB TUKUX (POPM U KyIbTYPHBIX
COpPTOB pacTeHui, repoapuii « CeTbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTropHble U pakTHYecKue padoThbI:

Okckypcusi «OCHOBHBIE METOABI M JOCTHIKEHHUS CEJIEKIMH pacTEHUH U
KUBOTHBIX (Ha CEJIEKIIIOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIBHBIA ~ yY4aCTOK, B TEIUIMYHOE XO3AHWCTBO, JIaOOpaTOPHIO
arpOyHMBEPCHUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBoJlOLIUOHHAS OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHHUS HSBOJIIOIIMOHHONW TEOPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OHOJOTMU. BiusHue 3BONIOIMOHHON TEOPUHM HA Pa3BUTHE
OMOJIOTHU U APYTUX HAYK.

CBuzerenscTBa 3BOMIOUMU. [laneoHTONIOrMYECKUE: MOCIEN0BATENbHOCTh
MOSIBJICHUS BHUJOB B TAJCOHTOJIOTUYECKOW JIETOMMCH, IEePEeXOaHbie (OPMBI.
buoreorpaduyeckue: cxo/ICTBO U paznuyue GpayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA M pa3IMyusi AMOPUOHOB Ppa3HBIX BHUJOB
NO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAIOTUYHBIC,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OUMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HAaCJIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OpomononHas teopusi Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHUS
napBUHU3MA. JIBMKYIME CHJIBI SBOJIONUUA BUIOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE TPU OIPAHUYCHHOCTH PECYpPCOB, HEOIpeaeaEéHHass W3MEHUYNUBOCTD,
0opb0a 3a CyI1eCTBOBAHKE, €CTECTBEHHBIM OTOOD).

Cunreruueckas Teopus 3Bomtoiuu (CTD) u e€ 0OCHOBHBIE MOJIOKEHUS.

MukposBostonus. [Tomynsanusa Kak eIMHALIA BUAA U SBOJIIOLIAH.

JBrokymume cuiibl (pakTopbl) IBOJIOIUN BUIOB B MpUpPOJe. MyTalMOHHBIHI
MpOIECC M KOMOMHATHUBHAS W3MEHYMBOCTH. [lomymsiiuoOHHBIE BOMHBI U Apeiid
reHoB. M3omsuust 1 Murparusi.

EctecTBennbiit otbop — HampaBistomuid (paktop sBomtonuud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB KaK pe3yJbTaT HBOMIONUU. [Ipumepsr
IPUCHOCOOJIEHUI y OpraHu3MoB. ApoMop(}o3bl U UANO-aJanTalUH.

Bun wu BunmooOpazoBanume. Kpurepum Buga. OcHOBHBIE — (QOpPMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, IKOJIOTUIECKOE.

MaxkpoaBomorusi.  Dopmbl  dBoONMU:  GUIETHYECKAs, JWBEpPreHTHas,
KOHBEpPreHTHas1, mapasuienbHas. HeoOpatuMocTh IBOITIOINH.

[IpoucxoxeHne OT HeCHeUHaINu3UpPOBAaHHBIX MpeakoB. IIporpeccupyromas
crienuan3anvs. ATanTUBHAS padaLUs.

JdeMoHcTpanuu:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. {apeun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, . Mromnep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHMveckoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy, «Dopmel  OopbObI 32
cyiecTBoBaHue», «EctecTBeHHbIit 0T60p», «MHOrooOpazue COpToB pacTEHHID,
«MHorooOpa3ue  mopon  KMBOTHBIX»,  «llomymsumum»,  «MyTtannoHHas
M3MEHUYUBOCTB», «ApoMopdosby, «Mnunoanantamum», «OOmmas nereHeparus»,
«/IBmxymue cunel sBomounn», «Kapra-cxema wMapmpyra nyrtemectBus Y.
Hapsunay, «bopr0a 3a cymiectBoBanue», «lIpucrnocodieHHOCTs OPraHU3MOBY,
«"eorpaduueckoe BuA000pa3oBaHuE, « IKOJIOTHIECKOE BUI000pa30BaAHUEY.

OO0opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
HaOOp IUIOAOB M ceMsiH, KosuleKuus «lIpumepbl 3alUTHBIX MPUCIOCOOICHUM Y
KUBOTHBIX», MoJielb «OCHOBHBIE HAIIPaBJICHUs 3BOJIOLUN», 00bEMHAs MOEIb
«CTpoeHHe TOJI0BHOTO MO3ra IO3BOHOYHBIX Y.

buoreorpapuueckas kapta Mwupa, Kouiekuus «PopMbl COXPaHHOCTH
HMCKONAEMBIX JKMBOTHBIX M pacTeHH», Mojaenp ammmkanus <«llepexpécr
XpOMOCOM», BIaxHble Impenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jlpo3zodunay (Hopma, MyTanuu (HOpMbl KPbUIHEB U
OKpacKu Teja).

JlabopaTopHble U NPaKTHYeCKUE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHuE BUIIOB O MOP(POIOTHUECKOMY
KPUTEPHIO».

JlaGoparopHas pabota Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpTraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3dHUKHOBeHHE U pa3BUTHE KU3HHU Ha 3emute.

JloHayuyHble MPEACTABICHHUS O 3apOXKIACHUM >KW3HU. HaydHble rUnoressl
BO3HUKHOBEHUSl >KM3HM Ha 3emje: abuoreHe3 W maHcOepMmus. XHUMHUYECKas
ABONIONMSA. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNepUMEHTAIIBHOE MOATBEPKICHUE XUMUYECKOM 3BoMoMU. HadanpHble 3Tansl
ouonornueckoi sBomronuu. ['mnoresa PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYP ¥ BO3HHMKHOBEHHUE IPOTOKJIETKH. llepBble KIETKM W KX HBOJIOLUS.
DopMHUPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTAaHU3MOB.

Paseutne xu3Hu Ha 3emie no spam u nepuonam. Karapxeit. Apxerckas u
nporepo3oiickas Hphl. Ilanmeosolickas 3pa u €€ Tmepuoabl: KeMOPUHUCKUH,
OPIOBUKCKUH, CUITYPUNCKUN, T€BOHCKUIM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o3oiickass 3pa ©U €€ TEepUOIbl: TPUACOBBIM, IOPCKUH, MEIOBOM.

Kalino3olickas 3pa u €€ nepuobl: MajeoreHOBbIA, HEOTCHOBBIM,
AHTPOIOTECHOBBIM.



XapakTepucTUKa KJIMMaTa U TEeOJIOTMYECKUX MporeccoB. OCHOBHbBIE 3Tallbl
ABOJIIOIIUN PACTUTEIBHOTO M KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHHA U
XKUBOTHBIX. [losiBNIEHUE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpakeHHe »3Boitouud. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIbl OPraHU3MOB.

DBOIIIONKA YEJIOBEKA. AHTPONOJIOTHS KaK Hayka. Pa3BuTre nmpeacTaBiIeHUN O
NPOUCXOXKIAECHUN 4YeJloBeKa. Meroapl M3ydeHHsl aHTpororeHe3a. (Cxoactsa u
pazIuyms 4eI0BeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.

JBuwxyume  cuibl  (QakTophl) — aHTPOIOTEHE3a. Hacnencreennas
M3MEHYMBOCTh W €CTECTBEHHBI oTOOp. OOmecTBeHHbIH o00pa3 KHU3HU,
U3TOTOBJIEHUE OPYIUN TPYAQ, MBILLICHHUE, PEYb.

OCHOBHBIE CTaIMM M BETBU HBOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKU, UenoBek
yMenbld, YenoBek npsAMoxonsdmmi, YenoBek HeaHAEpTANbCKUM, UYenoBek
pa3yMHbIii. Haxojku HCKOMaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBAHMS, 0O0JACTb
pacrpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAUSL.

YenoBeueckue packl. OcCHOBHbIE  OOJIbILIME  pachbl:  €BPONEOUHAs
(eBpaswmiickasi),  Herpo-aBCTpajoWjHas  (dKBaTOpUalbHAas),  MOHTOJOUAHAsS
(a3uarcko-aMepukaHckasi).  UYepTel ~ IPHUCHOCOOJICHHOCTH  IpEACTaBUTENEH
YEeJIOBEYECKUX pac K YCIOBHSIM CYHIECTBOBaHMS. EJUMHCTBO 4YETOBEUYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

IToptpetsl: ®@. Penu, JI. ITactep, A. 1. Onmapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmmip! u cxemsl: «Bo3aukHoBenne COJIHEUHOMW CUCTEMED», «Pa3BUTHE
opraHuueckoro mupa», «PactutenbHas KieTka», <« KuUBOTHasi  KJIETKay,
«IIpokapuoTnueckass kietrka», «CoBpeMeHHas CHCTEMa OpPraHUYEeCKOTO MHpPay,
«CpaBHEHHE aHATOMHMYECKMX YEpPT CTPOEHHUS YENOBEKA W UETOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJICOHTOJIOTMYECKHX  HAXOJIOK  MPEIKOB
COBPEMEHHOI'0O 4YEJIOBEKa», «/lpeBHenmme moan», «pesHue monn», «llepBbie
COBpPEMEHHBIE JI0/IN», «YemoBeyecKkrue pach».

O6GopynoBanue:  myJspku — «lIpoucxokaeHue — yenoBekay  (OHOCTBI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HeaHAepTalblla, KPOMaHbOHIA), CIENKH WU
U300paXeHUsT KaMEHHBIX OpyJIud MEepBOOBITHOIO YEJIOBEKa (KaMHH-UYOIIIEPHI,
pybOuna, ckpebna), TEOXPOHOJOTWYECKas TaOnuia, KOJUIeKIUs «DopMbI
COXPAHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M NPpaKTHYECKHE PA0OTHI:

[Ipaktrueckast pabora Ne 1. «M3yueHne nCKOmaeMbIX OCTAaTKOB PAaCTEHUN U
KUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLHS OPraHUYEeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbII WIIH KPA€BEAUECKUI My3€i).

Tema 3. Opranu3zmbl 1 OKpYy Kalomas cpeaa.

DKOJIOTHsl KaK HayKa. 3aJaud U pa3/iesibl SKOJIOTuU. MeToIbl 3KOJOTHYECKHUX
MCCIIE0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YETIOBEKA.

Cpenbl oOWTaHUS OpPraHW3MOB: BOJIHAsA, HA3€MHO-BO3yIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (akropbl. Kiaccudukanuss SKoJOTHYECKHX (AKTOPOB:
abuoTuyeckne, OHMOTUYECKHE U AaHTPONOTeHHbIE. J[eHCTBHE IKOIOTUYECKUX
(haKkTOpOB HAa OPTAaHU3MBI.

Abuotnyeckue (HakTopbl: CBET, TEMIIEPATYPa, BIAKHOCTh. POTONEPUOAN3M.
[IpucniocoOneHust OpraHu3MOB K  JIGHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornyeckue puTMBl.

buotnueckne (akTOpBHI. Bunpsl  OuoTmueckux B3aUMOJICHCTBUM:
KOHKYPEHIUsA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmsl. [lapasutusMm, koomepamus,
MyTyaJIu3M, KOMMEHCAIH3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeiiTpanu3M. 3HaueHHe OHOTHMYECKHX B3aMMOJCHCTBHI /sl CyIECTBOBAaHUS
OpPraHHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKH momyiasuuu. (OCHOBHBIE IOKa3aTean
MOMYJISILUUA: YHUCJIEHHOCTh, IUIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanys. JlmuHaMuKa 4uCIEHHOCTH MOIYJISLUU U €€ PETYIISLUS.

JeMmoHcTpanuu:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupoanbsie 30Hb1 3emin», «Cpenbl oOUTaHUs
opranuzmoBy», «®ortonepuoguzm», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MOMYJISIIMKA UH(PY30pUH-TyPenbk», «[Iumessie nenm».

JlaGopaTopHble M NPpaKTHYeCKHE PadOThI:

JlabopaTtopHas padota Ne 3. «Mopdosiornueckre 0COOEHHOCTH PacTeHU U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas padota Ne 4. « BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPCHKOB
KOJIEyCa».

[Ipaktuueckas padora Ne 2. «IToacuér MIOTHOCTH NOMYJISIUN pa3HbIX BUIOB
pacTEHUN.

Tema 4. CoobuiecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo01iecTBO Opranu3sMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAs,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momunantel. CBs3U B
OHOIIEHO3E.

DKoJioruueckre cuctemMbl (dkocuctembl). IloHstue o0 »sKkocucreMe U
ouoreorieHo3e. DYHKIIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK YHEPTUHU B IKOCHCTEME.
Tpoduueckne (muieBbie) YPOBHU JKOCHUCTEMBI. [lWimeBple IIeMd W CETH.
OcCHOBHBIE TOKa3aTeld 3KOCUCTEMBL: OHOMacca, MNPOAYKIUS. DKOJIOTMYECKUE
NMUpaMubl: TMPOAYKIHMH, YHUCIEHHOCTH, Ouomaccel. CBOHCTBA 3KOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALIMS, pa3BuTHe. CyKIECCHSL.

[IpuponHbIe PKOCUCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCHCTEMA XBOWHOTO
WJIM IIUPOKOJIMCTBEHHOTIO JIECa.

AHTpOTIOTEHHBIE  YKOCHCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe u X0341iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopa3znooOpaszue kak ¢akTop yCTOWYMBOCTH »HKocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pazHOOOpa3us Ha 3eMIie.

VYuenue B. U. Bepnanckoro o 6uochepe. ['panuiipl, coctaB U CTPyKTypa
ouocdeprr. XKupoe BemectBO U ero (pyskiuu. OcoOeHHOCTH Ouocdepbl Kak
rJ100aNbHOM JKOCUCTEMBI. JlMHAMUYecKOe paBHOBecHe W oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BelecTB 1 OMOT€OXUMHUYECKUE ITUKIIBI AJIEMEHTOB (yIJiepoa,
a30Ta). 30HAIBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBO B Onocdepe 3emian. AHTPONOTEHHbIE U3MEHEHHUs B Ouocdepe.
['o6anbHbBIE KOJIOTHYECKHUE TPOOIEMBI.

CocyuiecTBoBaHUE PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHue
O6ropazHo00pa3us Kak OCHOBA yCTOMYMBOCTH Ouocheprl. OCHOBA parimoOHAIBHOTO
yOpaBJI€HUs NPUPOJHBIMU pecypcaMd M HX HCHOJb30BaHUE. JlOCTHXKEHUs
OMOJIOTUU U OXpaHa MPUPOJIBI.

JeMoHcTpanuu:

IToptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl u cxembl: «llumesbie nenw», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«ITpuponusie cooOmiectBay, «llenu nuTaHus», «IKOJOTUUECKAs MUPAMUIA,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneHo3 Bogoéma», «ArporeHos3», «lIpumepHbie
AQHTPOIIOTEHHbIE  BO3JACUCTBHUS Ha Opupony», «BaxHeWline  UCTOYHUKHU
3arps3HEHUs] BO3JyXa W TPYHTOBBIX BOJ», «[louBa — BakHEMIIasi COCTaBIISIONIAS
ouochepr», «DakTopel nerpanauuu nous», «llapHukoBsiii 3pdexT», «DakTopsl
PaAMOaKTUBHOTO 3arpsizHeHus oumocheprb», «OO0mas cTpykrypa omochepb»,
«Pacnpoctpanenue >ku3Hu B Oumochepe», «O30HOBBIA d3KpaH Ouochepsn,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopor azora B mpupoe.

OGopynoBanue: Mojeb-anIIMKaKUs « TUNMYHbIE OMOIICHO3bI», repOapuit
«PacturenbHBIe cOOOIIECTBaY, KOJUICKINN «brorneno3y», « Bpenurenn BaxHEHIITNX
CEIbCKOXO3SIUCTBEHHBIX KYJBTYp», TepOapuu ¥ KOJUICKIUM PACTCHHH U
KUBOTHBIX, MPUHAJICKAIIME K Pa3HBIM SKOJOTMYECKUM TpynnaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepannu, H300pakeHUS OXPaHAEMBIX BHIIOB
pacTeHU U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA TIPOITPAMMEBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycraHaBIuMBalOTCS TpeOOBaHUS K pe3ysbTaTam
OCBOCHMSI  OOy4YalolIMMHUCS TPOrpaMM  CpeAHero  obmero  0o0pa3oBaHUS:
JUYHOCTHBIM, METANTPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS mpeaMera «buomorus»
BBIJICTICHBI CJICIYIOIINE COCTABJISIIONIME: OCO3HAHME OOYYarOIIUMUCS POCCUMCKON
rPaXJaHCKOM UIECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOOINPE/CNICHHUI0, HalM4hMe MOTHUBAIlMM K OOyYEeHHMIO  OHOJIOTHH,
LIEJICHANPABJIICHHOE PAa3BUTHUE BHYTPEHHUX YOEXKIEHUW JIMYHOCTU HA OCHOBE
KJIFOYEBBIX I[EHHOCTEM M HCTOPUYECKUX TPAMUIMN Pa3BUTHUA OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIUXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATEIPHOCTH L€HHOCTHO-CMBICIIOBBIMM YCTAaHOBKAMH, IPUCYIIUMHU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHMs, HAJIWYUE HSKOJOTMYECKOrOo IMPaBOCO3HAHUSA,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KUZHEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3YJIBTaThl OCBOCHHMS Mpenmera «buonorus» AOCTUTAIOTCA B
€MHCTBE Y4Ye€OHOW U BOCIUTATEIIBHOM JIESITEIHBHOCTH B COOTBETCTBHHM C
TPAIULIMOHHBIMA POCCUMCKUMH COLIMOKYJIBTYPHBIMU, HCTOPUUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, NMPUHATHIMU B OOIIECTBE IMpaBHJIAMH U HOPMaMU
MOBEJACHUS U CIOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIHUTAHUS U
CaMOpA3BUTHsA, Pa3BUTHUS BHYTPEHHEW IIO3MLUHUM JIMYHOCTH, IATPUOTHU3MA,
YBaXXEHHUS K 3aKOHY M MPABOIOPANIKY, YETOBEKY TPyJa U CTApPIIEMY MOKOJIECHUIO,
B3aUMHOI'0 YBaXKEHUsS, OEpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACIEIUI0 U
TpaIUIHUSIM MHOTOHAIMOHAIBLHOTO Haponaa Pocculickon denepanuu, npupoae u
OKPYXarolLIen cpeie.

JlnyHOCTHBIE pe3yJibTaThl OCBOCHUSI YyueOHoro mpeamera «buonorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh M CITIOCOOHOCTH 00YUaIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMPEHUE >KHU3HEHHOTO
ONbITAa M ONBITA ACATEIBHOCTH B IMPOLECCE peanu3ald OCHOBHBIX HaIpPaBIICHUU
BOCMUTATENILHOM AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCKOr0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUYaAOIIET0Cs] KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHWE CBOWX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U PaBOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW HESITENBHOCTH TNPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4€OHBIX M IMMO3HABATENIbHBIX 33J1a4, BBHIOJIHEHHUU
OMOJIOTUYECKHUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENIATh COOCTBEHHYIO TO3WIIMIO TI0 OTHOIICHHWIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYHUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBHS JIIOJIEH C pa3HbIMU YOCKACHUSAMU, KYJIbTYPHBIMHU IIEHHOCTSAMU U
COLMAIBHBIM TTOJ0KEHUEM;

FOTOBHOCTh K COTPYJIHHYECTBY B IIPOIECCE COBMECTHOIO BBITOJHECHUS
y4eOHBIX, TIO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a/7a4, YBaKUTEIBHOTO
OTHOIIEHUSI K MHEHHUIO ONIOHEHTOB IMpPH OOCYXXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

FOTOBHOCTH K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPHUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUMCKOU IPa)XXJaHCKOU UJICHTUYHOCTH,
[IaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpEN]
Ponunou, ropmoctu 3a cBOM Kpad, CBOWO PoauHy, CBOM SA3BIK W KYJIBTYDY,
MPONIJIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIEHUE K MPUPOJHOMY HACIIEAUIO U TAMSTHUKAM MPUPO/IBI,
NOCTHXKEHUAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBAaTh BKJIAJ, POCCUMCKUX YYEHBIX B CTAaHOBJIECHUE U
pa3BUTHE OHOJOTUM, TOHWMAHUS 3HAYEHUsS OWOJIOTMM B TO3HAHWUM 3aKOHOB
IPUPOJIBI, B )KH3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaenHas yoexxaEHHOCTh, TOTOBHOCTh K CIyKeHUIO U 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMA:

OCO3HaHue IYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUSI,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJla B TIOCTPOCHHE YCTOWYMBOrO OyayIlero;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTENSAM, CO3[JTaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEW CEMEMHOW JKU3HU B COOTBETCTBUU C
TpaauuusIMHU Hapo0B Poccuu;

4) 3CTeTHYECKOTO0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIICHWE K MHPY, BKIIOUYas ICTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHI;,



MMOHUMAHUE 3MOLMOHAIBHOIO BO3/IEMCTBUS KUBOU MPUPOABI U €€ LEHHOCTH;

TFOTOBHOCTB K CAaMOBBIP)XXEHHIO B PA3HBIX BUAAaX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnmuTaHusl, GOPMHPOBAHHUS KYJILTYPbI 310POBbSI H
IMOLMOHAJBHOTO 0JIAT OOy YU :

NOHMMAaHUE U peaju3alus 3J0poBoro u 0Oe3omacHoro oOpa3a >KU3HU
(3mopoBO€  MUTaHWE, COONIOJEHWE TUTHEHUYECKUX TMpaBWiI W HOPM,
cOamaHCHUPOBAaHHBIA PEKUM 3aHATHH M OTAbIXA, pErylspHas Quandeckas
AKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIETEHTHOTO OTHOIIECHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE [EHHOCTH TMpPaBWJI WHAUBUIYAIBHOTO M  KOJUIEKTUBHOIO
0€30I1acCHOTO MOBEACHUSI B CUTYaLIUsAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN W HENPUATUS BPEIHBIX MPUBBIYEK (YMOTpeOaeHus
AJIKOT0J1s1, HAPKOTUKOB, KYpEHU);

6) TPy10BOT0 BOCTIMTAHUS :

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IICHHOCTHM MacTepCTBa, TPYI0JO0uE;
TOTOBHOCTBh K aKTUBHOM JE€ATEIBHOCTH TEXHOJIOTUYECKON U COLMAIBHON
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOATEIBHO

BBITIOJIHATH TaKyI0 AESATEIbHOCTD;

UHTEpEC K pa3IuyHbIM chepam npoPecCHOHATbHON AESTENbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BbIOOp Oyaymiedl mnpodeccun | peanu30BbIBaTh
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa3OBaHMIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

HKOJIOTUYECKU 1€JECO00pa3HOE OTHOIIEHHE K MPUPOJIE KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIUICHHE YPOBHS JKOJIOTMYECKOM KyJIbTYphl: MNPHOOPETEHUE OIbITa
IJIAHUPOBAHMSI TIOCTYNKOB M OIEHKM UX BO3MOXHBIX IOCIEACTBUMA JIs
OKPYXaroLIen Cpebl;

OCO3HAaHME TrJI00aJBbHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM U MyTed HuX
pelIeHus;

CHOCOOHOCTh HCHOJB30BaTh NpUOOpeTacMble MPU HU3yYEHUU OUOJIOTUU
3HAHUST W YMEHUS TIPU PEIICHWH TMPOOJIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
NpPUPOJIONONIb30BaHuEM  (COOMIOfeHHe  TpaBWJl  TMOBEAEHUS B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECHUS B DKOCHCTEMaxX, OXpaHy BHUJIOB,
IKOCHUCTEM, Ouochepsl);



AKTUBHOE  HENPUATHUE JCUCTBUM, MNPUHOCAIIMX BPEH  OKPYKAIOLIEH
MIPUPOTHON Cpele, YMEHHE MPOTHO3MPOBATH HEOJArONMPHUSATHBIE SKOJOTHYCCKUC
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U NMPEOTBPALIATh UX;

HaJIMYue Pa3BUTOr0 3KOJIOTUYECKOTO MBIIUICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OTbITa NEeATEeNIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS MU B IO3HABATEIbHOW, KOMMYHUKATUBHOW W COLIMAJILHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKOU AEATEIBHOCTU IKOJIOTHUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UYHTATENbCKOW KYJIbTYphl Kak CpEICTBa
B3aUMOJEHCTBUS MEXY JIFOIbMU U NTO3HAHUS MUPA;

MOHMMaHWE crHenuuKku OHOJIOTUM KaK HayKd, OCO3HaHWUS €€ pOoJIM B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIE€JI0CTHOTO
MPEJCTaBICHUST 00 OKpPYXKAIOIIEM MHUpPE KaK O €IWHCTBE MPUPOIbI, YEJIOBEKAa U
oOlecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MpoOJiemM
COXpPaHEHUS TPUPOJIHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTHUU IS COBPEMEHHOW LMBUJIU3AIUU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JIaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  pemaTh pPecypcHble  MPOOJIEMbI  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTeH BhIXOAA M3 TJIOOAIBHBIX YKOJIOTHYECKUX MPoOeM U
obOecrieueHnss  Tepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
WCTIOJB30BAaHUIO TPUPOAHBIX pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHAApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUH OHWOJIOTMUECKHX 3HAHUW B MEIAX
MOBBINICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHATHHOW TPAMOTHOCTH OO0Yydaromuxcs, GOpMHUpPYEMOi
IIPU U3YUYEHUU OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJb30BaTh IOJyd4aeMble 3HAaHUA A aHaldu3a W
OOBSCHEHHUSI SBIICHUN OKPYIXKAIOIIETO MUpa U MPOUCXOMAIINX B HEM M3MECHCHH,
yMEHHE JeliaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAY4YHBIX (DAKTOB U
UMEIOITUXCS JaHHBIX C IEJbIO MOJyYeHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWMOJIOTMYECKUE 3HAHUSA IS
perieHus MpooOJieM B peaTbHBIX JKU3HEHHBIX CUTYAIHIX;

OCO3HAHUE IIEHHOCTU HAYy4YHOW MESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO JIESITEIIbHOCTh MHANBUIYAIbHO U B TPYIIIE;



TOTOBHOCTb W CIOCOOHOCTh K  HENPEPhIBHOMY  OOpa30OBaHHUIO U
caM000pa3oBaHUIO0, K aKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAHUUA MO OWOIOTHH B
COOTBETCTBHUHM C KU3HEHHBIMH ITOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOEHUS yueOHOro mpenmera «buomorusp»
BKJIFOYAIOT: 3HAayuMble Uil (OPMUPOBAHUS MHUPOBO33PEHHS OO0YyYaIOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHS, OTpaKarollue
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CcHenuduKy METOJ0B TMO3HaHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, dHEPIHs, SBJICHHE, MPOLECC,
CUCTEMa, Hay4HbIH (DaKT, NPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHS,
UCCIEeIOBaHME,  HAOMIOJEHHE,  HU3MEpPEHUE, OKCIEPUMEHT H  JIPYTuX),
yHHUBEpCajbHble Yy4eOHble JAeWcTBUA (TIO3HABAaTEIbHbIE, KOMMYHHUKAaTHUBHBIE,

PEryJISITUBHBIC), oOecreunBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
IPAaMOTHOCTH W COIMAJIBHONH KOMIIETCHIIMM OOYyYaromuXxcs, CIIOCOOHOCTh
00y4aromuxcst WCIOJIb30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHEIC,

MHUPOBO33PEHUYECKME 3HAHUS W  YHHUBEpCAJIbHbIE yueOHbIE JIEUCTBHUS B
MIO3HABATEIbHOM U COIMAJIbHOM MTPAKTHKE.

MeTtanpenMeTHble pe3yibTaThl OCBOCHHUS MPOTPaMMBbl CPETHEro O0OIIero
00pa3oBaHUsI JOJKHBI OTPAXKATh:

OBaajnenne YHHUBEpPCAIbHBIMH yueOHbIMH MO3HABATEJILHBIMU
AedCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHUe eHCTBHA:

CaMOCTOSITeIbHO  (popMynupoBaTb M aKTyaJlU3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cuHTE3a, CpaBHEHUS, Kilaccu(puKauuu, 0000LIEHUs ), PaCKPhIBATh CMBICI
OMOJIOTUYECKUX TIOHSATUM (BBIJCIATH UX XapaKTEpPHBbIC MPU3HAKHU, YCTAHABIUBATH
CBSI3U C JPYTUMHU MOHSITHUSIMH);

ONpENENATh LU JEATEeIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUSI, COOTHOCUTH PE3yJIbTaThl JEATCILHOCTH C TTIOCTABJICHHBIMHU LICJISIMU;

HCIIOJIb30BaTh OMOJIOTHYSCKUE TOHATHS JJIT OOBsICHCHHS (DAKTOB U SBICHUMN
YKABOM IPUPOJIBI,

CTPOUTH JIOTMYECKUE pacCyXkAcHus (MHIYKTUBHBIC, JEIYKTUBHBIE, IO
aQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUMS] B paccMaTpUBAEMbBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSITh CXEMHO-MOJEJIbHBIE CpelcTBa TSt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3ydaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAKK€  MPOTHUBOPEYMH  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IUYHBIX
WH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAaH PEIICHUS TPOOJIEMbI C YYETOM aHajm3a UMEIONTXCS
MaTepUaIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH TTOCTICACTBUIN NEATEIbHOCTH;

KOOPJIMHUPOBAaTh W  BBITIOJHATH PpabOTy B  YCIOBUSAX  PEATBHOTO,
BUPTYaIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI,

pa3BUBATh KPEaTUBHOE MBIIIJICHHUE MTPU PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIAJICTh HaBBIKAMH yI€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JIESITCIIBHOCTH,
HaBBIKAMHM  pas3penieHusi mpo0JeM, CIOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TIOUCKY METOJIOB PEIICHUS MPAKTHYECCKUX 3a71a4, TPUMEHEHHUTO
Pa3TUIHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHJIBI JIEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWS, €ro HMHTEPIPETAIllii, MPEoOpa30BaHUIO W TMPUMEHEHHUIO B YUYCOHBIX
CUTYaIUSAX, B TOM YHCIIC TIPU CO3/IaHUU YUEOHBIX U COIMATBLHBIX TIPOCKTOB;

(GbopMUPOBATh HAYYHBIM TUIT MBIIUICHHS, BIaJCTh HAYYHON TEPMUHOJIOTHUEH,
KITIOYCBBIMU TTOHSITHSIMH U METOJIaMHU;

CTaBUTh W (OpMyJIHpOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BaTEILHOM
NESATETBbHOCTH 1 )KU3HCHHBIX CUTYaITUsX;

BBISIBIIATh TPUYUHHO-CIICJCTBEHHBIC CBS3W W aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEIICHUS, HAaXOIUTh apryMEHTBI JJIS JIOKa3aTelbCTBA
CBOWX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTCPUH PEIICHHUS;

aHANMM3UPOBaTh TIOJIYUCHHBIC B XOJE pCEHICHUS 3a7adyd  pPe3yJIbTaThl,
KPUTHYECKH OIEHUBATh WX JOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHECHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYallMsIM, OIIGHWBAaTh NPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH IIeJICHANIPABICHHBIN TTOUCK MEePEHOCa CPEICTB U CIIOCOO0B
JIENUCTBUA B IPO(ECCUOHATIFHYIO CPEY;

YMETh MEPEHOCHUTH 3HaHUS B TTO3HABATEIIBHYIO M TIPAKTHYCCKYIO 00JIacTH
KU3HEICATCIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIC HJICH, TIPE/JIaraTh OPUTHHAIBHBIC TIOIXO/IbI M PEIICHUS,
CTaBUTb NIPOOJIEMBI 1 3a]1a4H, TOTYCKAIONTUE abTePHATHBHBIC PEIICHUS.

3) pa6ora ¢ nundopmanmei:

OPUCHTHPOBATHCS B PA3IMIHBIX UCTOYHUKAX WH(POPMAIUHU (TEKCTE YIeOHOTO
mocoOus, HAYYHO-TIONMYJSIPHOW JIUTEepaType, OWOJOTHYECKUX CIOBapsSIX U
CIIpaBOYHUKAX, KOMIIBLIOTEPHBIX 0a3ax MaHHbBIX, B UHTepHETE), aHAIM3UPOBATh



nH(})OPMAITUIO PA3IMYHBIX BUIOB U (DOPM MPECTABICHUS, KPUTUUECKH OI[CHUBATH
€€ IOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

dbopMyIUpOBaTh 3alPOChl U MPUMEHATH Pa3UYHbIEe METOJAbl MPU MOUCKE U
oTbope Ouosioruueckor MHQPopMaIu, HEOOXOAUMOM /IS BBIMOJHEHUS YUSOHBIX
3ajady;

npuoOpeTaTh OMBIT HCIOIB30BaHUSA HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCTIOIB30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpPATh  ONTUMANBHYIO  (QOpMy  TpEACTaBICHUS
ouosiorndeckor uHGoOpMaIUK (CXeMbl, rpadUKH, JUarpaMMbl, TaOIHUIbI, PUCYHKH
H JIpyroe);

WCIIOJIb30BaTh HAYyYHBIA SI3BIK B KadecTBE CpeacTBa mpu  paboTe ¢
Oouonornyeckod uHGOpMAIMEl: TNPUMEHSITh XUMHUYECKHe, (u3ndeckue u
MaTEMaTUYECKUe 3HAKU U CHUMBOJIBI, (OpMYJibl, ab0OpeBHATYpy, HOMEHKIATYPY,
UCIIONIb30BaTh W MPEoOpa3oBBIBATH  3HAKOBO-CUMBOJIMYECKHME  CPENICTBA
HaTJISITHOCTH;

BIAJCTh  HaBBIKAMH  pacllo3HAaBaHWS W 3alUThl  WHOOpMAaIUH,
uHGOPMAITMOHHON 0€30MTaCHOCTH TUYHOCTH.

OBjajieHHe YHUBEPCATbHBIMA KOMMYHUKATHUBHBIMY 1€ CTBUSIMU:

1) obmenne:

OCYIIECTBJISITh KOMMYHHUKAIIMHN BO BCeX cdepax >KU3HHU, aKTUBHO y4aCTBOBATh
B JMAJIOTe WIM TUCKYCCHH MO CYyIIECTBY 00CYykIaeMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHHUS OTHOCUTEIBHO BBIMIOJHEHUS TMpeiaraeMoi
3a/lay, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TMO3UIUN APYTHX yYaCTHUKOB
JIAaJiora Uiu JUCKYCCHHN);

pacmo3HaBaTh HeBepOajdbHBIE CpEACTBA OOIICHHS, TMOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHS KOH(DIMKTHBIX CHUTYyaIuH,
YMETh CMATYATh KOH(DJIUKTBI ¥ BECTH MTEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CIIOCOOAMHU OOIICHHS] W B3aWMOJCHCTBUS, MMOHUMAThH
HaMEpEHUs IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMEeCTHAsl 1eATeJIbHOCTh:

MOHMUMATh M KMCIOJB30BaTh MPEUMYIINECTBA KOMAaHAHOW W WHAWBHUIYJTbHON
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYNIOBBIX (OPM B3aMMOICHCTBHSI IPU PEIICHUN YUeOHOM 3a1a4u;

BBIOMpPATh TEMaTUKy W METOJbl COBMECTHBIX JEHCTBUNM C YU€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEH Ka)KJO0TO WieHA KOJUICKTHBA;



NpUHUMATh 1EJIM COBMECTHOM  JESTEIbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ IOCTHKEHUIO: COCTABISTH IUIAH JICWCTBHM,
pacmpeneniaTb PO ¢ y4ETOM MHEHWUW YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHJbl B
oO1IMI pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipeuiaratb HOBBIE IPOEKTHI, OLICHUBATh HJEH C TMO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh MO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3JIUYHBIX
CUTYyaIUsX, TPOSIBISATh TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJTbHBIMY PeryJAITHBHBIMM J€iiCTBUAMMU:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS I BBISABICHUS MpPOOJIeM M UX
pEIIeHUs B )KU3HEHHBIX U yU€OHBIX CUTYaIIUsX;

BBIOMpaTh HAa OCHOBE OWOJOTUYECKUX 3HAHUM I1I€JIEBBIE U CMBICIOBBIC
YCTaHOBKM B CBOUX JCHCTBHUSIX W MOCTYIIKaX MO OTHOLICHWIO K XKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 370POBbI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYILECTBIISITh MO3HABATEIBHYIO JEATEIBHOCTD, BBISBISATH
npo0IeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33/la4yl B 00pa30BaTEIbLHOM
NEATEeIbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJTbHO COCTABJISITh IJIaH  PEIICHHS MPOOJEMbI €  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMTOUYTEHHUIA;

JABaTh OLICHKY HOBBIM CHUTYAIIHSIM;

paciupsATh paMKd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUMH;

JieaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILIEHNE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO M TPOSIBJICHUIO IIMPOKOW DSPYAMIIMH B
pPa3HBIX O00JAacCTSIX 3HAHWM, IMOCTOSHHO TIOBBIIIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsiIM, BHOCUTh KOPPEKTHBBI B ACSATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIAJCTh HAaBBIKAMH  IIO3HABATEIBHOW  peIeKCMHM  KaK  OCO3HAHWS
COBEpIIAEMbIX JCHCTBHII W MBICIUTEIbHBIX MPOIECCOB, HX pE3YyJIbTATOB U
OCHOBAHUM, UCIIOIL30BaTh MPUEMBI pedIeKCUU U1 OIEHKH CHUTYallMH, BBIOOpa
BEPHOT'0O PELICHHUS;

yMETh OIIEHHMBAaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HX
CHIXKECHUIO;



IIPUHAMATh MOTHMBBI M apPryMEHTBl JPYTMX IIPU aHaJIU3€ pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHATHE ceOsl M APYTruUX:

MIPUHUMATh Ce0sl, MTOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

IIPUHAMATh MOTHMBBI M apPryMEHTBl JPYTMX IIPU aHAJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IPU3HABATH CBOE MPaBO U MPaBO APYTUX Ha OIIMOKH;

pa3BUBaTh CHOCOOHOCTh MIOHUMATh MUP € MO3UILIUU APYTOTO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHus mnporpamMmbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT clienu@uueckue A yueOHoro npeamera «bruonorus»
Hay4HbIC 3HAHMS, YMEHHS U CIIOCOOBI JEHCTBUI MO OCBOCHUIO, HHTEPIIPETALIUU U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUM B Pa3IM4YHBIX Y4EOHBIX CUTyallUsX, a TAKK€ B peaJbHBIX
KU3HEHHBIX CUTYyalUsiX, CBA3aHHBIX C Ouoisiorueil. B mporpamme mnpeameTHbIE
pe3yabTaThl MPEACTABICHBI IO TOAaM 00yUYEHHUS.

[TpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10
Knacce NOMKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUNM O MECTE U POJIU OUOJIOIMU B CUCTEME HAy4YHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-
Hay4YHOW KapTHHBI MUpAa U HAyYHOTO MHUPOBO33PEHUS, O BKJIAJAE€ POCCUUCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OWMOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUS )KU3HEHHBIX 3a/a4;

YMEHHE pPacKpbIBaTh COJAEpXaHUEe OUOJOTMYECKHMX TEPMHUHOB U TOHSTHIM:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB W IpeBpalleHue
SHEPrur), TOMEOCTa3 (CaMOPEryJIslys), YPOBHEBAS] OpPTraHU3ALMs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEPOIYKIIHS ), HACIEACTBEHHOCTh, U3BMEHUYUBOCTb, POCT U
pa3BUTHE;

yMEHHE U3JaraTb OHOJOTHYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallUOHHAas, IEHTpajbHas JorMa MOJIEKYJsIpHON Ouosnoruu), 3akoHbl (I
Mennens, T. Moprana, H. . BaBusnoBa) u yueHnus (0 meHTpax MHOTOOOpasusi u
MPOUCXOXKICHHS KYJIbTYpHbIX pacTeHuil H. 1. BaBuiioBa), onpenensars TpaHUIbI
UX IPUMEHUMOCTH K KMBBIM CHCTEMaM;

yYMEHHUE BJIaJIETh METOJIaMH HAyYHOT'O TIO3HAHUSI B OMOJIOTMU: HAOIIOIEHUE U
ONMCAHUE JKHUBBIX CHUCTEM, MPOLECCOB W SBJICHHI, OpraHu3alus U MNpPOBEICHUE
OMOJOTMYECKOr0  HOKCIEPUMEHTa,  BBIABIKEHHE  TUIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXKIYy HCCIIEIYyEMbIMU BEJIWYMHAMU, OOBSCHEHHE IOJyYEHHBIX



pE3yJIbTaTOB, UCHOJIb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHHH IOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHHUE BBIJICIATh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBpAIlCHUsI SHEPTUU B KIETKe, (HOTOCHMHTE3A,
MJIACTUYECKOTO W JHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHMS, Pa3MHOXKECHHS, HHAWBUIYaTbHOTO DPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh MOJIyYeHHbIC 3HAHUA IJI1 OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, NJIsi MPUHATHS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HU C IIeNIbI0 oOecreueHus: Oe30MacHOCTH CBOETO 3JI0pPOBbS U 3I0POBBS
OKPYKAIOIINX JIIOACH, COONIONEHNS HOPM TPAMOTHOTO MOBEACHUS B OKPYKAIOIICH
OPUPOJHOM cpene, MOHMMaHUE HEOOXOAMMOCTH HCIOIb30BaHUS JTOCTHKEHUMN
COBPEMEHHOU ouonoruu U OMOTEXHOJIOT U Ui palMOHAIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHHE peliaTh »dSJEeMEHTapHble TeHEeTHMYeCKWe 3aJayd Ha MOHO- |
IUTUOPUIHOE CKpEIIMBAaHME, CIICTUVIEHHOE HACJIeJOBAaHUE, COCTaBISTh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMs JJIs MPEACKa3aHUsl HACIEeIOBAaHUS MPHU3HAKOB Y
OpPraHHU3MOB;

yMEHHUE BBITMIOJTHATH JIA0OPATOpPHBIE W TPAKTHYECKHUE PaOOTHI, COOIIOJATh
npaBuJia npu padboTe ¢ y4eOHbIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOrMYECKOr0  COAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAyYHble 3HAaHUA U3
Pa3IMYHBIX MUCTOYHUKOB (CPECTBA MAcCOBOM MH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHUE AacClEeKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOrUH,
MEIUIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE IMUCHMEHHBIE M YCTHBIE COOOIIEHMUS,
000011ast OMoIOTHYecKyr0 WH(GOPMAIINIO U3 HECKOJIBKHUX HCTOYHUKOB, TPAMOTHO
WCIIOJIH30BaTh TOHITUIHBIN arapaT OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» 6 11
Klacce TOKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE M POJIU OMOJIOTHH B CUCTEME HAyIHOTO
3HaHUSA EeCTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOM KapTHHBI MHpa M HAy4YHOTO MHUPOBO33PEHHUS, O BKIIAJE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBeKa JJIsl PEIICHHUS KU3HECHHBIX 3a/1a4;

YMEHHE PAaCKpBIBaTh COJCpKAaHUE OHMOJOTHYECKMX TEPMHHOB M TOHSTHIA:
BU/, TIOMYJISILIUSI, TEHO(POH, IBOJIIOLUSA, IBUXKYIIUE CUIIbI ((hDaKTOpPbI) IBOJIOLNH,
MPUCTIOCOOICHHOCTh OPTaHU3MOB, BUA000pa30BaHUE, IKOJIOTHUYECKHE (PaKTOPHI,



AKOCHCTEMA, IMPOAYLEHTbl, KOHCYMEHTBI, PpPEIyUEHTbl, LENU MUTaHUs,
AKOJIOTHYECKas MUpamMua, OnoreoreHos, ornocdepa;

yMEHUE Wu3Jaratb OMOJOTUYECKHE Teopuu (DPBOJIIOLMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TeOpUs OBOJIOLMM), 3aKOHbl U 3aKOHOMEPHOCTHU
(3aponpimeBoro cxoxacrsa K. M. Bbapa, uepenoBaHus TIJIaBHBIX HallpaBiICHUN M
myTeit sBomoruu A. H. CeseprioBa, yuenusi o 6uocdepe B. 1. Bepuanckoro),
OTIpENEeNATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJIaJIETh METOJaMH HAy4YHOT'O TTO3HAHUS B OMOJIOTUU: HAOII0IeHUE U
OMKCAHUE >KUBBIX CHUCTEM, IMPOIECCOB M SBJICHHM, OpraHu3alusi U MNpOBEJICHUE
OMOJIOTHMYECKOTO  OKCIIEPUMEHTa,  BBIIBIDKEHHWE  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAYy HCCIEAYEMbIMU BEJIMYMHAMHU, OOBACHEHHE IOJYyYECHHBIX
PE3yJIbTAaTOB, WCIIOJIb30BAHHBIX HAYYHBIX IMOHATHUNA, TEOPUH M 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUH TMOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCISATh CYIIECTBEHHbIE MPHU3HAKH CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, MOMYJSALUI, MNPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolleHO30B M  3KOCHCTEM, OCOOCHHOCTHM IPOLIECCOB: HACIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUJI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JEHCTBUS D3KOJIOTMYECKUX (DaKTOpPOB Ha OpPraHu3Mbl, IEpEeHOca
BEILIECTB M IIOTOKAa SHEPrUM B B3KOCUCTEMAX, AHTPONOTCHHBIX HM3MECHEHUN B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYTrOBOpPOTa BEIIECTB U OHMOTr€OXMMHUYECKUX
LIMKJIOB B Onocdepe;

YMEHUE NMPUMEHATHh MOJyYEHHbIE 3HAHUS JJIs1 OOBSICHEHUS OHMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUW, JUUI1 NPUHATHUS MPAKTUYECKUX PELICHUM B MOBCEIHEBHOU
KU3HU C 1IeJIbl0 obOecrieueHus Oe30MacHOCTH CBOEro 3JI0pPOBbS U 3J0POBBS
OKpY>KaIoIIMX JIOAEH, COONI0IEHNsI HOPM TPAMOTHOTO MOBEACHUS B OKPY KaIOLIEH
MPUPOJHOM cpefie, MOHMMAaHHE HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTUKEHUN
COBPEMEHHOM OMOJIOTUH JUIsl PAIMOHAIBHOTO MPUPOIOTOIBb30BAHMS;

yMEHHUE pelaTh 3JIEMEHTApHbIE OMOJIOTMYECKHE 3a7a4d, COCTABIATh CXEMBI
MepEeHOCca BEIIECTB ¥ SHEPTUHU B 3KOCUCTEMAX (LIEMU MUTAHUS);

YMEHHUE BBITIONHATH JIA0OPATOPHBIE W TPAKTUYECKHE PaOOTHI, COOJIOIATH
npaBuiia pu padbote ¢ yueOHbIM U JJa00paTOPHBIM 000PYI0BAHUEM;

yMEHHUE KPUTHUYECCKH OIICHMBAaTh M HHTEPIPETHPOBATH HHOOPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHUs, BKJIOYAIOLIYIO0 TICEBJOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX MCTOYHUKOB (CPECTBA MAacCOBOM MH(OpMAIMK, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJIOOAJIBbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YyMEHUE CO3/1aBaTh COOCTBEHHbIE NUCHBMEHHBIE W YCTHBIE COOOILIEHUS,
0000mas 6uoNIornuecKyo MHGPOPMAIUIO U3 HECKOIbKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN armnapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne o/l P Konrpoabnsie | IlpakTHueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nunorexa [JOK
1 b 2 .
MOJIOTIA Rar Hayka 05 https://m.eds00.ru/7f41c292
bubnunorexa [JOK
2 XK 1
HIBRIC CHCTCMET 1 HX Oprafsaftnd https://m.edso0o.ru/7f41c292
bubnunorexa [JOK
X 7 1
3 MMUYECKHI COCTaB U CTPOEHHUE KIIETKH 8 https://m.edsoo.ru/7f41c292
CBeToOBOWM MHUKPOCKOTI,
udpoBas Kamepa
bu6mmorexa [IOK
4 FKM3HEACATETLHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
PasMHOXeHUE U THAMBUAYAIBHOE Pa3BUTHE bubnnoreka [IOK
5 5 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
CBeToBONM MUKPOCKOTI,
udpoBas Kamepa
6 HacnencrBeHHOCTD U U3MEHUYUBOCTD 8 15 but6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekrust oprann3MoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
bu6nunorexa [JOK
8 P 1
SSCPBHOE BpeMi https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34 0 4
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11 KJIACC

KosanuyecrBo yacos DJIEeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne /it pasi Kontpoabnbie | IlpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
bubmuorexa [JOK
1 1
BOMOLHOHHAN GHOTOTTLA o https://m.edsoo.ru/7f41cc74
CBeToBOI MUKPOCKOTI,
nugpoBas kamMepa
5 Bo3HMKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnuoreka [IOK
Bemite ' https://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
1
3 Opranu3Mbl B OKpYKaroIIas cpeaa 5 https://m.edsoo.ru/7f41cc74
CBeToBOH MHUKPOCKOTI,
nugpoBas kamepa
bu6nuorexa [JOK
4 9
CooO1iecTBa U 9KOJOTHYECKHE CUCTEMBI https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
5 P 2
FIEPBHOC BPEM https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME 34 0 2.5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u
npyrue /Ilox pen. Ilaceunnka B.B., AkuronepHoe o61iecTBo «M31aTenscTBo
«ITpocsenienue»

* buonorus, 11 xnacc/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue /Ilox pen. Ilaceunnka B.B., AkunonepHoe o6mectBo «M31aTeancTBo

«HpOCBGIHeHI/IC»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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