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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COICpX aHUS Y4eOHOro MpeaMera
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcoJlepKaHus, pPe3yJbTaToB OOyd4YeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MTOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero oOpazoBanus B Poccuiickoit demeparuu, a TakKe IMOJOXKCHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B TO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYLLIECTBOBAHMs 4e€JIOBEUECKOro oOuiecTBa. COIrIacHO Ha3BaHHBIM MOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrpPaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Owuonorum Ha€T NpeNCTaBICHHWE O LEesAX, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHTAaHWS M Pa3BUTHS OOYUYAIOIIUXCS CpPEICTBAMHU
yaeOHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHue 1o pa3iejiaM U TeMaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 MaTepuana ¢ yu4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEebHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmnporpaMmme mo OuoONIOTMM TaKXe YUYWTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
JeATeIIbBHOCTH/YUeOHbIX JEeUCTBUN OOy4YarolIUXCs MO OCBOEHUIO COJEp KaHUs
OMOJIOTMYECKOT0 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YpOBEHB) peain30BaH
OPUHLMI TPEEMCTBEHHOCTH B U3y4YeHHUU Ouonoruu, Onarojaps ueMy B He
MPOCMATPUBAETCS HAMpPAaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUA O 3I0POBOM
oOpas3e >XU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXaloUlell NpUpOIHON cpele.
[ToaTomMy Hapsily ¢ U3ydeHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUH O
CTPOCHHH KHBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OUOJIOTHH YJEICHO BHHMAaHHE HCIIOH30BAHHIO
MOJIYYCHHBIX 3HAHUHW B TMTOBCEIHEBHOM JKU3HU VISl PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM 4Hucie: NpOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
T€HETUYECKOTO KOHCYJIETUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1€JIecCO00pa3HOro MOBEICHUS B OKpY)KaroUled MNpUPOJHOM cpele, aHaiu3a
BIIUSIHUS XO3SUCTBEHHOW JAESATENBHOCTH 4YEJIOBEKa HAa COCTOSIHHE MPUPOJHBIX U
HCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJAHON HANpaBICHHOCTH



y4ueOHOro mpenMera «buosorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus
YCIIOBUH ISl PEIICHUsI OJJHOM U3 aKTyaJbHBIX 3aJa4 IIKOJIHHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o0miero oOpa3oBaHUS 3aHUMAEeT Ba)KHOE
mecto. OHa obecreunBaeT (GOpMHUpPOBAHWE Yy OOYYAIOMIUXCS TPEACTABICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3allid M HBOJIOIUHU, CO3JAET
yCJIOBMSI  JUIA:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI,  (OPMHUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PaMOTHOCTH, HAaBBIKOB 30pOBOrO0 W Oe3omacHoro ooOpasa
KHU3HHU, SKOJOTHYECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIECHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIECHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaronuxcs. M3ydyenne Omonmoruu odecnednBaeT yciaoBHs Uil (POPMUPOBAHUS
WHTEIJICKTYyalIbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, PU3UKH, XUMHUU
u reorpaduu. Ha3BaHHBIE TOJOXKEHUS O TMpeIHA3HAYCHHH Y4eOHOTO IMpeaMera
«buonorus» cocraBUIM OCHOBY JUIS OTpEACNiCHUs TOAXOAOB K OTOOpYy W
CTPYKTYpUPOBAHHIO €ro COAEpKAaHMS, IPEICTAaBICHHOIO B MPOrpaMMe IO
OHnoNIOTHN.

Ot60p comepxanus yueOHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3MIMHA KyJIbTypOCOOOpPa3HOTO TOAXOJa, B COOTBETCTBUH C
KOTOPBIM OOYyYaloIUecs: TOJKHBI OCBOMTH 3HAHWUA M yMEHHs, 3HAYUMbIC IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEICHHUE
YeJIOBEKa B OKPYJKAIOIIEH MPUPOJHON cpejie, BOCTPEOOBAaHHBIC B IOBCEIHEBHOM
JKU3HU U MPAKTUUYECKOM AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPHIE CIy>aT OCHOBOM st POpMHUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  TyMaHHU3alUU
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpykTypHupoBaHHE cCOACpXaHUS Y4eOHOro Marepuajia B MPOrpaMMe II0
OMONIOTHH OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHUS 3HAHWHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOUW MPHUPOJIbI, O €€ YPOBHEBOM OpraHM3aliu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJIETICHBI CIIEAYIONINE COJepKaTebHble TUHUM: «bronorus kak Hayka. Metomabl
HAy4YHOTrO To3HaHUs», «KieTka kak Ouonorumyeckas cuctemayn, «OpraHusm Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpa3ve OPraHUYECKOTO MHUPAY,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra | TMPUOOpPETECHHE YMEHUH
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
yPOBHE 00€CTICUMBACTCSI PEIICHUEM CISAYIONIUX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
1 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPAa3Uh U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUW W ONBITA, IMOJYYEHHBIX MpHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOISHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYUHOT'O MUPOBO33PCHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydenusi OMoI0ruu Ha 6a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHms
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).

COJEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMU H
JPYTUMHU €CTECTBEHHBIMU HayKaMu, (puiiocoueit, ITUKON, ICTETUKON U MPABOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOTIOIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
u3MepeHue, Kkiaccuukanus, MOJEIUpPOBaHUE, CTaTUCTUYECKas oOpadoTKa
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS )KUBOU MPUPOJIBD.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHWe pa3IWYHBIX METOJOB TMPH
M3yYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaIMET U3ydeHus: ouosoruu. OTinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIUOHHO-
BUJIOBOM, 3KOCHUCTEMHBIN (OMOre€01IeHOTUYECKHI ), OMOC(epHBIi.

JlemoHcTpanum:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
KUBOU MIPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMK BOABI W MHHEPaAIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMHUHOKHUCIIOTBI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W



YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETKOB.

®depmenTsl — Owonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbI.
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaIUu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOIOK03a, pubo3a u  JAe30kcupubo3a),
aucaxapuipl  (caxaposa, JakTo3a) M mosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
1eJuI0I03a). buonornyeckue GyHKIIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YIJIEBOJIOB, OEJIKOB U JIMIUIOB KaK UCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorel: JHK w PHK. Hykmeormaer — MOHOMEpBI
HyKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u pynkiuu PHK.
Bunasr PHK. AT®: ctpoenne u GyHKIUH.

[{utonorus — Hayka o KieTke. Kiietounas teopus — mpuMep B3aUMOAECUCTBHUS
ujei 1 paKkToB B HAYYHOM MMO3HAHUH. MEeTO/bl U3yUEHUs KIIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. Knerounas creHka Oaktepuii. CTpoeHue
AYKApUOTHYECKON KIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHON, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
¢bynkuuu. [Inazmatnueckas meMOpana, e€ cBoricTBa 1 pyHkuu. [luTonnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWABl KJIETKHM: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TuiacTua. Bunbr mmactun. HememOpannbie
OpraHOWJIbl KJIETKUA: PUOOCOMBI, KJIETOYHBIM ILEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMKU OPraHOUAOB KJIETKU. BKiltoueHus.

Anpo — perynaropuslii 1IeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.



Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJBIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIb OelKay,
«Ctpoenne ¢pepmentay, «Hyknennossie kucnotsl. [JHK», «CTpoeHne MoiaeKybl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHUY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOeHHE MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKn», « YTIIEBOAbD), «JIumuasn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTUYECKHEe PadOThI:

JlaGopatopHas pabota Ne 1. «l/3yueHue KaTaJIUTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl MU KaTajla3bl)y.

JlabopatopHass pabota No 2. «M3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
JKUBOTHBIX M OakTepHil MoJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEnaparax u ux
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALINS (TUIACTUYECKUM OOMEH) U
JUCCUMMWJISALIMS (PHEPreTUUeCKUid OOMEH) — JBE€ CTOPOHBI E€IUHOTO Mpollecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQPHBINA U reTepoTpodHbiid. Ponb GpepmeHToB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPhekTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HU
Ha 3emsie. Biausinue ycioBuil cpeapl Ha (D)OTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIolue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJUpPOBAaHHE DSHEPrUM B KIETKE. JTambl SHEPreTUYeCKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabl. KucnopogHOe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHdpopmarus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OounocuHTe3e Oenka.



Hexknerounsie popmbl xu3HU — BUpychl. Mictopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ JKHU3HCHHOTO IIMKJIA BHUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMUIY) — BozOyautens CII/a.
OOpatHass ~ TpaHCKpHUIIIUS, peBepraza W  uHTerpaza.  lIpodunakruka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHUM.

JlemoHncTpanum:

[Toptpetsl: H. K. Konbnos, . . UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MUTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Xiopormiacty, «Potocunred», «Ctpoenne JIHKY,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHa», «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
oakTepuodaray, «Permukarms JJTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue IHK u tpanckpumniusy,
«buocunres 6enka», « CTpoeHue KIEeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKII, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JunimonuaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTosioOTMUECKHE OCHOBBI PAa3MHOXKEHUS W WHIUBUIYAJIbHOTO  pPa3BUTHA
OpPraHUu3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, MPOUCXOIAIINE HA
Pa3HbIX CTAAUIX MUTO3a. bHOJTOTrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi rTuOEIb KJIETKH — aronTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroioe U noJjioBoe. Buasl Oecronoro
Pa3sMHOXEHMS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBaHUE
OPraHu3MOB, €0 3HAYEHUE JJII CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. [Iporecchl, Npoucxoadine Ha CTaguaxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YeHUEe Meno3a.

['amerorenes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrepMaro30oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOI€HE3.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK M crepMaTo30ouaoB. OIuiogoTBOpEHUE.
[Taprenorenes.



NunuBunyanpHOe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIIBHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSL Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisus, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS: TMpPsAMOE, HEmpsMoe (JTUYuHOYHOE). BnusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOACTBA.

Poct u pasButue pacrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuier u  cxembl: «DoOpMbI pa3sMHOXKEHHSI OpPraHU3MOBY, «JIBoiHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHEY, «] aMETOTreHe3 y MIICKONUTAIOIINX U
4yesioBeKka», « OCHOBHBIE CTaJUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30u sl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MJeKonuTarumero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHuTHash MOJeb-anIuIuKanus «JleieHue KIeTKW», MOJIEIb
JAHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopuas pabora Ne 3. «HaOmromenume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpeNapaTax».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTnku. Ponbs nurtosioruun
1 SMOPHOJIOTHH B CTAHOBJICHHMU TCHETHUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHEC TEHETUKH. MeETOIbl TEHETUKH (THOPHI0JIOTHICCKHM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTHUeCKUi1). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJb3yEeMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuHOe CKpellMBaHUEe. 3aKOH €IMHO0-00pa3us THUOPHIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMSA. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTM4ecKHe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUS.
AHanuzupytolee ckpeumpanue. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.



CuennieHHoe  HacineAoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapyIiieHue CieruieHus TeHOB B PE3yJbTaTe
KPOCCHHI'OBEpA.

XpoMOCOMHas TEOPHUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka nosia. XpoOMOCOMHOE ONpPEAEICHUE TMoa. AyTOCOMBI U TOJOBBIE
XpoMocOMBL. ['omorametrneie M reTeporaMeTHbie oOpraHusmbl. HacnenoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUJIbI N3BMEHYMBOCTH: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMoHHbBIN psifi U BapuallMOHHAsi KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTHMBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NMpUYMHBI MyTaluil. MyTareHHble (pakTophbl.
3aKOH rOMOJIOTHYECKHX PAAOB B HacieAcTBeHHOM n3menunsoctu H. M. Basuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHUCCKUM, OJIU3HEI[OBBIM, IINTOTCHETHUYCCKHI, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBenuble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HU C HACJEACTBEHHOM MPEIPacioyiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
ComaTnueckue UM TreHeparuBHble MyTanud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE METUITUHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
ATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «['€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eJIOBEKa», «l'eHeTmka mosia», «3aKOHOMEPHOCTH HACIEAOBAHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuoTumbl YeloBeKa U KUBOTHBIX», «Bubl



U3MEHUYMBOCTHY», «MoaudukannoHHas W3MEHUYMBOCTH», «HacmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHast K3MEHUYHNBOCTHY.

ObopynoBanue: Moaenu-anuIMKaun «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«Henonnoe nomuHupoBaHue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «Jpozoduna» (HOopMa, MyTaruu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHblie ¥ NpakTU4YecKUue padoThbl:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoanUKAIIMOHHON U3MEHUNBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBOM.

JlaGoparopHas pabota Ne 7. «AHanu3 MmyTanuil y apo30(uiibl Ha TOTOBBIX
MHUKpOIIpernapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOXKICHHUE CEJNEKIUH M JIOMECTUKALMS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOTooOpa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM pACTEHUW U KUBOTHBIX. OIlleHKAa 3KcTepbepa. bIuM3KopoacTBEHHOE
ckpenuBanue — HUHOpuAMHT. Ywucras nuHusA. CKpellMBaHUE YHCTHIX JUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUIMHT.
Otnanénnas rtubpummuzanuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYEHUE TOJIUILIONI0B. JlOCTMKEHHUSI CENEKIMA PACTCHHWH, >KUBOTHBIX W
MHUKPOOPTaHU3MOB.

buotexHonmoruss Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHxeHepud. Kietounsie KyJlbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHHUIA.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.
Okojornueckue W dTtudeckue  mpoosmempl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MNPOUCXOXKACHUS U MHOTOOOpasus
KYJbTYPHBIX pacTeHui», «[lopoabl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,



«[lomumnongus», «OO0bekThl OuoTexHONOTUNY, «KieTouHble KyIbTYypHl H
KJIOHHpOBaHHEe», « KOHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

ObopynoBaHue: MyJISKY TUIOI0B M KOPHETIIOA0B TUKUX (OPM U KYJIBTYpPHBIX
COPTOB pacTeHui, repoapuil « CenbCKOX03511ICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHKEHUS CENEKIUW PacTeHUH u
KUBOTHBIX (Ha CEJIEKIIHOHHY IO CTaHIIHIO, TUIEMEHHY IO bepmy,
COPTOHMCIIBITATENbHBIM  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpOyHHBEPCHUTETA WM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOT US.

[IpenanochUlkn BO3HUKHOBEHHUSI JBOJIOINUOHHOW TEOPUHU. DBOJIOLIMOHHAA
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenscTBa ABOJONMU. [laneoHTONMOTHYECKHE: TMOCIEA0BATEIBLHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuuue GpayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pPYJIMMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTed y BCEX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI ASBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpENeNEHHAsT W3MEHUYMUBOCT,
O0opb0a 3a CyIIeCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MukpoaBosonus. [Tonmynsiuus Kak eIMHUIA BUIA W 3BOJIIOIUU.

JIBrkymme cuiibl ((pakTopbl) BOJIONKMK BUAOB B Tpupoae. MyTallmoOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiMOHHBIE BOJHBI U Apeiid
reHoB. M3osius 1 Murpanus.

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3yibTaT dBOMIONUU. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAlUH.

Bun wu  BupmooOpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpPMBI
BUJI000pa3oBaHusl: reorpauyeckoe, YKOJIOTHYECKOE.



MaxkposBomonust. Dopmbl  3BOTIONMU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOIIOLHUN.

[IpoucxoxaeHne OT HeCeUMaIN3UPOBAaHHBIX NMpenakoB. lIporpeccupyromas
crenuanu3anus. AJanTUBHAs paguarus.

JdeMoHCTpanuu:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnunps! 1 cxemsl: «Pa3BUTHE OPraHMYECKOro MUpa Ha 3emiiey», «3apobIIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyluecTBOBaHME», «EcrecTBeHHBIH 0TOOP», «MHOroodbpasue copToB pacTeHHID»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuum»,  «MyTanonHas
U3MEHYHUBOCTH», «Apomopdo3b», «Unmoamanrtaumm», «OO0mas aereHepauus»,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymiectBoBaHue», «IIpucrnocoO0IeHHOCTh OPraHU3MOBY,
«I"eorpagpnueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUTIOOB U CeMsIH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJieNIb «OCHOBHBIE HAINpPaBICHUS HBOJIIOLMN», OOBEMHAs MOJEIb
«CTpOoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, Koyuiekuus «DopMbl COXPaHHOCTH
WMCKOMAEMBIX JKMBOTHBIX M pacTeHui», wonenp ammumkanus «llepexpéct
XpOMOCOM», BJIaXHble mpenaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYHIKWY, MUKpornpenapar «/[pozodpuna» (Hopma, Mytauuu (HOpMbI KPbUIbEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(}OIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoO0JSHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JlonayuHble TpPEACTABICHUS O 3apOKICHUM >KW3HU. HaydHble THHOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XHUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxeil. Apxelickas u
npotepo3oiickas Hpbl. llaneo3olickas 3pa u €€ nepuoAbl: KEeMOPUKUCKUU,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYEeCKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [l0siBIIEHNE, pacBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpakeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYNIIBI OPraHU3MOB.

OBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue nmpeacraBiieHuil o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpororeHesa. (CxoxacrBa u
pasnyus 4eJoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiasl  (pakropsl) — aHTpomoreHeza.  HacneacTBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPyJa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEepTAIbCKHM, YenoBek
pa3yMHbIil. Haxoakum uCKomaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHHUsS, 00JACTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.

UYenoseueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHas  (PKBaTOpUalbHAsA),  MOHIOJOUJIHAS
(a3uaTcko-amepuKkaHckasi).  UepTsl  MPUCIOCOOJEHHOCTH  MpeICTaBUTENCH
YEJOBEYECKUX pac K YCIOBHAM CYIIECTBOBAaHUS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuner 1 cxembl: «Bo3HukHoBenue ConHeyHOM cuUcTeMBI», «Pa3Burtne
opraHnyeckoro mupa», «PacturenpHas kierka», <OKuMBOTHas  KIeTKay,
«IIpokapuoTnueckas kinerka», «COBpeMEHHas CHCTEMa OPraHWYECKOIO0 MHUPAY,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPAa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmue moan», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HemoBeuecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CIIENIKH WJIU
U300pKEHHUSI KAMEHHBIX OpYyJIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebna), TeOXpoHOJOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPAHHOCTU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMAEMBbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKIIUSX).

OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPAEBEIUECKUI My3€eil).

Tema 3. Opranusmsl M OKpYy Kaoias cpeaa.

DKoJNorus KaK HayKa. 3aauu U pa3feibl SKOJOTHH. MeToabl IKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue (¢dakTopel. Kiaccudukausi 5KoJIOTUYECKHX (PAKTOPOB:
abuoTHYecKne, OMOTMYECKHE M aHTPOIOreHHble. JlelcTBUE HKOJIOIMYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKHX B3aMMOJICUCTBUM:
KOHKYPEHIMsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajiu3M, KOMMEHCAJIM3M (KBAapTHUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHHE OWOTHYECKHX B3aUMOJICHCTBHHN JUIS CYIIICCTBOBAHUS
OpPIraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU Tnonysanuu. OCHOBHbIE [OKa3aTelu
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranuzmoBy», «®Potonepuonuzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJSUUU UHDY30pUU-Ty Penbkny, «IlumieBbie memnm.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHUID.

Tema 4. CooOmiecTBa ¥ IK0JOTHYECKHE CHCTEMBI.



Coo0miectBo opranu3MoB — OuorneHo3. CTpyKTypbl OMOILIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3M B
OHOLIEHO3E.

Dkonoruueckne cuctembl (dkocuctreMsbl). [loHsaTne 00 »skocuctemMe W
ouoreornieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOYICHTHI,
KOHCYMEHTBI, PEAYIEHTH. KpyroBopoT BEIIECTB U MOTOK SHEPTHUH B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBpie 1€ W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMoMacca, MNPOAYKIHUS. DKOJIOTHMUECKHE
nupamMuibl: MPOIYKUUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHs, pa3BuTue. CyKieccus.

[TpuponHbIe PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOWHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe 1 X03s1CTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOM4YMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepnl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 GMOTCOXUMHUYECKHE IUKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emian. AHTPOIIOTeHHBIC H3MEHEHHS B Onocdepe.
['11oGanbHbIE PKOJIOTHYECKHE TTPOOIISMBL.

CocylecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pEecypcaMH M HX HCIHOJb30BaHue. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

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

Tabmumpr u cxembl: «[lumeBsie 1enu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llemu mmTanmsy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buonenos Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HEHMs BO3JyXa U TPYHTOBBIX BOa», «[louBa — BakHEHIIast cocTaBistomas
ounochepr», «DakTopsl Aerpaganuu mouBy, «llapaukoBeiii d3ddex, «DakTopbl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ounocheps»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsy,
«KpyroBopoT yriepozaa B Ouocdepe», «KpyroBopot azoTa B IpuUpOaC».

ObopynoBanue: Mojenb-anmnKanus « Tunuuneie OMOIEHO3B», TepOapuit
«PacturenbHble coobuiecTBa», Komiekuuu «buonenos», «Bpeaurenu BaxkHenmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TepOapuM U KOJUIEKIMM pAcTeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, H300paXeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU! U )KMBOTHBIX.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHIA

Cornmacio ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pe3ysbTaram
OCBOCHHUs OOy4YaloIMMHUCA TporpaMM CpeAHero oOiero  0o0pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM M TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJILTATOB OCBOCHHUA Mpeamera «buosorusy»
BBIJICJICHBI CIICAYIONINE COCTABIISAIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
rpaXJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACJICHUI0, HalWyMe MOTHUBAIlMM K OOy4YeHUI0  OuOoJOoTruu,
[[eJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTIOBBIMH  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYKME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «bruonaorus» AOCTUTarOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEW TMIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTapLIeMy MOKOJCHUIO,
B3aMMHOTO YBa)XXCHUS, OCPEKHOr0 OTHOIIEHUS K KYyJIbTYPHOMY HAaCICIUIO U
TPpAAULKUAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKpYXaroUIen cpeie.



JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyudeOHOro mpenmera «buomorus
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIecTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHOU IEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHUTYLMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA W MMPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX W MO3HABATENbHBIX 3a/1ay, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCIEAOBATENbCKUX 3a7ad, YBaXKUTEIBHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB TMpPHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaKIaHCKOU WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoauHy, CBOM SI3BIK U KYJbTYpY,
MPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MIPUPOJHOMY HACJICIUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJIOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE JTyXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOAA;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh HA MOPATHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIISAM, CO3JaHNUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHHUE YMOIMOHATBHOTO BO3CHCTBUSI )KMBON IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢uszn4yeckoro Bocnutanusi, GOpMHPOBAHHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTY YU :

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTU TPaBUJ HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE LIEHHOCTH MAacTePCTBa, TPY10JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHSTH TaKyO JESATEIbHOCTD;

HUHTEpeC K pa3u4HbIM cdepaM NmpodecCUOHATIBHON JeSATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  pealn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KyJNbTYphI: MPUOOPETECHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OILEHKHM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYXaroUIen Cpebl;

OCO3HAaHHME TJI00aJBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHOOpETacMble MPU HU3YYCHUU OHOJIOTHUU
3HAHUS M YMEHUS TpU pEUIeHUH NpoOJeM, CBS3aHHBIX C palUOHAJIbLHBIM
NPUPOAOIOIb30BaHUEM  (COONMIOZCHUE  TpaBUi  TOBEACHHS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEHUCTBUM, MNPHHOCIIIMX BpEI  OKPYKAIOIIEH
NPUPOAHON Cpele, YMEHHE MNPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBILIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B TPAKTUYECKON ESATEIbHOCTH SKOJOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHWE chnernuduKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
(GOpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3[aHUU LIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXaroleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHHH MNpolseM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEeKIEHHOCTh B 3HAYMMOCTHA OHMOJIOTUU JJII COBPEMEHHOM LMBWIM3ALUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOUCKA MyTeH BHIXO/AA U3 TI00aTbHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  palMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydYaromuxcs, GopMupyemon
pU U3y4eHUH OHOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCTHOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONb30BaTh IOJy4aeMble 3HAHUS U1 aHalu3a H
OOBSICHEHUS SIBICHUN OKPYXKAIOIEro MUpPa U MPOUCXOAIUX B HEM M3MEHEHHH,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4HbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENbIO MOTYYeHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHHS IS
peleHus mpoOieM B peallbHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHME ILIEHHOCTH HAYYHOW JeSATENbHOCTH, TOTOBHOCTb OCYIIECTBISThH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMWA MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTMHU.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHUS y4eOHOro mpenMera «buomorusy»
BKJIIOYAIOT: 3HAaYyuMMble MJIsI (OPMUPOBAHUS MHUPOBO33PEHUS OOyHArOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIe TMOHSATHUS, OTpa)Karoluue
IIEJIOCTHOCTh HAYYHOM KapTHHBl MHUpa M CHENUPUKY METOJO0B TO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4dHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUe, OKCHEPUMEHT U JIPYTHX),
yHUBEpCAIbHbIC Y4yeOHBbIE JEUCTBUS (MIO3HABATENbHBIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYaroluXxcsi, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHWS W  yHUBEpPCalbHbIE Yy4YeOHBIC JCHCTBUS B
MMO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBaajnenne YHHBEpPCATbHBIMH yueOHBIMHU NMO3HABaTeJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE ICHCTBHUS:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, CHHTE3a, CpAaBHEHMUSI, KJIacCUpUKaIMu, 0000IIeHNS ), PACKPBIBATH CMBICT



OMOJOTMYECKUX MOHATUN (BBIIEIATh UX XapaKTEPHbIE NPHU3HAKH, YCTAHABIMBATH
CBSI3M C IPYTUMH MOHATUSAMH );

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JNOCTHKEHHSI, COOTHOCUTD PE3YNbTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOIMYECKHUE TOHATUS JUIl 00bACHEHUS (PAKTOB U SIBICHUM
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICIJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TAaKK€  NPOTUBOPEUMU  Pa3HOrO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHHs] NMPOOJEeMbl C YYETOM aHalM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pPa3BUBATh KPEATHBHOE MBIIUICHUE TPU PELIEHNUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/I€Th HaBbIKaMU y4e€OHO-UCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IOMCKY METOAO0B PELIEHUS TPAKTUYECKUX 3a]ad, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepIpeTaluy, MPeoOpa3OBaHUIO M TMPUMEHEHUI0 B Y4eOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLMAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJayd B 00pa30oBaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIlICHUs, HAaXOAUTh APryMEHThl MJIsl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IOJIyYEHHBbIE B XOJE PpELICHHsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;



OCYILECTBISTh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOCa CPENCTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO 00JIACTH
KU3HEESATEIbHOCTH;

YMETb MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTHHANBHBIC MOAXOAbI M PEHICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmMaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusl, HAy4YHO-IIONYJISIPHOM JMTeparype, OHOJOTMYECKUX CIIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyJIMpOBaTh 3aMpOChl U NPUMEHATH PA3JIMYHBbIE METObI MPU MOUCKE U
otbope Ouosorndeckoi MHMOpMalK, HEOOXOAUMOM JIJIsi BBIOJHEHUSI YUEOHBIX
3a/1ay;

npUOOpeTaTh OMBIT HMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYpy aKTHUBHOT'O MCIIOJIb30BaHUs Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIUILIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Ovonornyeckon HHPOpMALMEH: TPUMEHATh XUMHUYECKHEe, (Qu3nueckue u
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpPMYyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIIOJI30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJe€Th  HABbIKAMU  paclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW O€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH JA€HCTBUSIMM:

1) o6menmue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM IO CYIIECTBY OOCYyKIaemMoi Tembl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTENIbHO BBINIOJIHEHUS Tpe/iaraeMoun
3aJlayd, YYUTHIBATh UHTEPEChl U COrJIACOBAHHOCTh MO3UILIMNA APYTHMX yYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJibHble CpEJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETb CMAT4aTh KOH(M)IUKTHI U BECTU IIEPETOBOPHI;



BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHMMATH
HaAMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppPEeKTHOMH hopme popMyarpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMAaTh U HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOIEHCTBUS NPU PEIICHUH YUEOHOU 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C Y4€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTraHW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBHIA,
pacnpenensaTb poid ¢ y4E€TOM MHEHHMHM Y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJOrO ydYacTHHMKAa KOMAaHIbI B
o0 pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeajiaraTh HOBBIE IPOEKTHI, OIICHHBATh WJIEUM C TO3UIUU HOBU3HHI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBISBICHUS TIPOOJIEM U UX
pEIICHUS B )KM3HEHHBIX U YICOHBIX CUTYyaITUsX;

BBIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE W CMBICIIOBBIC
YCTAaHOBKHM B CBOMX JIEWCTBUAX U IMOCTYIKAX [0 OTHOIICHUIO K JKUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 37J0POBbIO OKPY KAIOILIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO JESATEIbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
NESTEIIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUS MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacImpsTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



c1ocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIUPOKON HPYyIAUIMHA B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJETh HABBIKAMM  IIO3HABATEIBHON  peQueKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpA
BEPHOT'O PEILECHUS;

yMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH pEUIEHUA MO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IpPU AHAIU3E pPE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE Ceds M IPYTrUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pPU AaHAJIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHMs mporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorusn
HAy4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHWUM, BUbI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PAa3jMYHBIX YUEOHBIX CHUTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
pe3yJbTaThl MPEICTaBICHBI M0 TOJaM 00yUYeHHs.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro npeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAyYHOI'O MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M TMpPEBpaIICHHE
JHEPrUM), TOMEOCTa3 (CaMOperyJssiuus), ypOBHEBask OpraHu3alusl )KUBBIX CHUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE H3JIaraTh OWOJIOTMYECKWE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTal[MOHHAs, IEHTpaJibHasg JOrMa MOJICKYJIIpHON Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOT0O0Opasus u
MPOUCXOXKJCHUS KyJIbTypHbIX pacTenuit H. M. BaBuioBa), onpenensiTe rpaHUIlbI
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOJTYUYEHHBIX
pE3yNbTaTOB, UCHOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHd M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK IMPOKAPHUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOr0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIAUBHUIYAJIbHOIO PpPa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIIUX JI0/IeH, COOI0IEHUS] HOPM IPaMOTHOIO MOBEJICHUS B OKpY Karolen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHble T'E€HETUYECKUE 3alaud Ha MOHO- U
TUTUOPUIIHOE CKpEIllMBaHUE, CLEIUICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTMOPHIHOTO CKpEIIMBaHUs JUIsl NpeIcKa3aHus HacleOBaHUS MPU3HAKOB Y
OpTaHNU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHbIE M TpPaKTUYECKUe padoThl, COOMIOATH
npaBuia npu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMAILIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTHH;



yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHMUS,
00001mass 6MoJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
WCITOJI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro mnpeameta «buosnorus» ¢ 11
K1acce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXHbIX YYEHBIX-OMOJOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpBIBATh COJEpNKaHUE OWOJOTMYECKUX TEPMUHOB W TIOHSATHI:
BU/JI, TOMYJISALMS, TeHODOH, IBOIIOLHUS, ABMKYIIUE CUIIBI ((hakTOpbhl) SBOJIOIMH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BUI000pa30BaHUE, SKOJOTHUYECKHE (HaKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBI, PEAYyLEHTbl, IEeMd IUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHHE WH3JaraTh OHOJOTHYECKHE TEeOopuH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpPHs DBONIOIWN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHus riaBHBIX HaIlpaBiICHUN U
nyteit sBomornuu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPECISITh TPAHUIIBI UX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJICTh METOJIaMH HAYYHOTO IMO3HAHKS B OMOJIOTHUN: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOILIECCOB M SIBICHHM, OpraHu3aius U MPOBEICHHE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOJYYECHHBIX
pE3yIbTaTOB, WCIOJIB30BAHHBIX HAyYHBIX TMOHSATHH, TEOPHA W 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, TMOMYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPHUCIOCOOJEHHOCTH
OpraHU3MOB, JICWCTBHS JKOJOTHYCCKUX (PAKTOPOB Ha OpPraHWU3MBI, IepeHOca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYTrOBOPOTa BEIIECTB M OHOTCOXUMHUYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHSATH MOJYyYCHHBIC 3HAHWS IS OOBSCHEHUS OMOJOTHYCCKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPYKAIOIIUX JIOJIEH, COOI0IEHST HOPM TPaMOTHOTO TIOBEICHUSI B OKPYKAIOIIEH



OPUPOJHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJISl PalliOHATLHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE PEelaTh dJEMEHTapHbIe OMOJIOTUYECKUE 3a/1ayl, COCTABISATh CXEMBI
IepeHoca BEIIECTB U YHEPTUU B IKOCUCTEMaX (LIENH MUTaHUSA);

YMEHHUE BBINOJHATH Ja0OpaTOpHBIE M MpPAaKTUYeCKHe paboThl, COOII0AATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BAHUEM;

yMEHHE KPUTHUYECKH OIECHUBAaTh U HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJIepKAHUS, BKIIOYAIONIYIO TIICEBJIOHAYYHbIE 3HAHUSA U3
pa3IMYHBIX UCTOYHHUKOB (CpeicTBa MacCOBOW MH(POPMALIMHU, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJIOOAJIbHBIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IMHMCHMEHHBIE M YCTHBIE COOOIIECHHUS,
000011asi OMOJIOTHYECKYI0 MH(QOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUNHBIN anmnapat OHMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesbl
bubmuoreka [{OK
1 b 2 1 .
HONOTHA Kak fayka 05 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1
UBBIC CHUCTEMBI U UX OpraHU3aIus 0 0 httos://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 FKHM3HEACATENBHOCTS KIETKH 6 0 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 0 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 3 0 15 bu6nmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bubnmorexa LIOK
7 3 1 0
OMOTEXHOJIOTHU https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
8 P 1 0 0
CIEPBHOC BpEMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L IBOONKONHAL OHONOTHA o L L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 0 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyHRaIOLas cpea > 0 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 1
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 0 https://m.edso.ru/7fA1ecT4
bu6nmorexa LIOK
P 2 1
> CICPBIHOC BpEMA 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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