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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMMmbl MO OHUOJOTMH TEOPETHUECKYIO OCHOBY JUIS
OTpe/eNieHUs] TOAXO0M0B K (POPMHUPOBAHUIO COJCpXKAHUS Y4eOHOro IpeamMera
«buonorus» cocraBwiM: KoHUenrtyaidbHble nonoxkenus PIOC COO o
B3aUMOOOYCIIOBIICHHOCTH IIeNiel, COJep)KaHusi, pe3yJbTaToB OOydYeHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBITYCKHHKOB, TTOJIOKEHHUS 00 OOITUX MEIIX U
MPUHITUTNIAX, XapPaKTePU3YIOMUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETrO
obmiero oOpazoBanusi B Poccuiickoit denepanuu, a TakkKe TMOJIOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAYCHNUHU B MMO3HAHUH KUBOW MPHUPOJIBI U 00CCTICUCHUH
CYIIIECTBOBAHMS YeJIOBEUECKOro oOmiecTBa. COTTacHO Ha3BaHHBIM TOJOKEHUSM,
OTIpe/IeICHBl OCHOBHBIC (DYHKITHH MPOTPaMMBbI TT0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuosnoruu Aa€T TpelCTaBlieHHWEe O IemsIX, 00 obmiei
CTpaTerud OOYy4YCeHHs, BOCIHTAHWS W Pa3BUTHS OOYyYaAIOIIUXCS CpPEICTBAMHU
yaeOHoro mpeamera «buonorus», omnpenenseT o00s3aTeNbHOE MPEeIMETHOE
COJEp>)KaHUE, €ro CTPYKTypy, pacmpeleleHue 1o pa3felaM U TeMaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEeIbHOCTh M3YUEHUSI YU4EOHOr0 Marepuaia ¢ y4éToM
MEXKIPEAMETHBIX W BHYTPH TIPEAMETHBIX CBSI3€i, JOTUKA 00pa30BaTEILHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEHN 00yUaroImmXcsl.

B nmnporpaMmvme mo OuoNIOTHHM TaKXe YUYMTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHBIM U MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUPOBAHWU OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEILHOM
JESATeTbHOCTH/YUYeOHBIX JEHCTBUI OO0YydYarONIUXCsl MO OCBOCHHUIO COJICPKAHUS
OMOIOrMYecKOro 00pa30BaHHUA.

B nporpamme mo 6uonorun (10-11 xmaccel, 6a30BbIil ypOBEHb) peain30BaH
NPUHIMI TPEEMCTBEHHOCTH B HM3yYEeHUW OWOJIOTHH, Omaromapsi 4emy B Hel
MPOCMATPUBACTCS HANpPABICHHOCTh Ha pPa3BUTHE 3HAHWW, CBSI3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIlUN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, MPECTaBICHUN O 3J0pPOBOM
oOpa3e >XKM3HH W OEpeKHBIM OTHOIICHHUEM K OKPYXKAIOIIeW MPUPOIHON cpene.
[ToaTomMy Hapsioy ¢ U3y4eHHEM OOIIEOMOIOTHYECKIX TEOPH, a TakkKe 3HaHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOTO PaHTa U CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAECICHO BHUMAHUE HCIOJIb30BAHUIO
MOJTyYeHHBIX 3HAHWN B MMOBCEAHEBHOMN JKU3HM /ISl PEIICHUS TPUKIATHBIX 3a/1a4, B
TOM dYHCJe: TMPOPUIAKTHUKY HACIEICTBEHHBIX 3a00JIEBaHUN YelIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHUS, 000oCHOBaHUS HKOJIOTUICCKU
1eJeco00pa3HOro TMOBEACHUS B OKpYy)Kalollled NpUpPOJHOM cpene, aHaiau3a
BIIVSTHHSI XO3SIICTBEHHOW JIEATEIHHOCTH YeJOBEKa Ha COCTOSHHE TMPHUPOJHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHHEC BHUMAHHUS K MPUKIIATHOW HAPABICHHOCTH
yueOHOrO mpenmMera «buomorusy MPOIUKTOBAHO HEOOXOIMMOCTBIO 00eCIIeueHus



YCIIOBUH JUIsl pEIIEHUs] OJHOM M3 aKTyaJbHBIX 33Jau IIKOJIHHOIO OMOJIOTHYECKOro
oOpa3oBaHMsl, KOTopas mpeanojaraer (OpPMUPOBAHHE y  OOyYaroIIMXCs
CIIOCOOHOCTH aIallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'O MHPA.

buonoruss Ha ypoBHE cpenHero o6mero oOpa3oBaHHUs 3aHHUMAeT Ba)XKHOE
mecto. OHa oOecneurBaeT (GOpPMHUPOBAHUE Yy OOYyYarOIIMXCS MPEICTaBICHUA O
HAay4YHOM KapTUHE MHpA, paclidpseT U 000OUIaeT 3HAHUS O KUBOM MHpupone, €&
OTJINYWTENbHBIX TNPHU3HAKaX — YPOBHEBOW OPraHM3allMM W DBOJIIOLNH, CO3MAET
yCIIOBUSL  JJIs: TO3HAHWS  3aKOHOB  JKMBOM  NpupoAbl, (OpMUPOBaHUS
(YHKIIMOHAJIBHOW TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3zomacHoro ooOpasza
KU3HU, YKOJIOTMYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOILIEHHUS K )KUBOM MpUpPOJIe
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JUIsl PELICHHs] BOCIIUTATEIbHbBIX U
pa3BUBAIOIIMX  33Jad  CpeJHero  oomero  oOpa3oBaHus,  COLMAIM3ALNU
oOyuaronuxcs. M3ydyenue 6uosornn oOecrieyuBaeT yciaoBus Ui (popMUpOBaHUS
WMHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX M HWH(OPMALIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpBl, CIOCOOCTBYET MHTErpaluu OHWOJIOTMYECKUX 3HAHHUM C
NPEICTABICHUSAMHU U3 JAPYTUX y4e€OHBIX NMPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUH
u reorpaduu. Ha3zBaHHblE NOJIOKEHHUS O MpEeAHA3HAYEHUH Y4eOHOro mnpeaMera
«buonorusi» CcoCTaBUIM OCHOBY JMJIA ONpENENeHUs MOAXOAOB K OTOOpy H
CTPYKTYPUPOBAaHHIO €ro COJAEp’KaHWsA, MPEACTaBICHHOIO B Iporpamme I10
OHOJIOTHH.

OT60p coxmepkanus ydeObHOro npenMera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3UUMUN KYJIbTYyp COOOpa3HOro MOAXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOYyYaloluecs: JOJKHBI OCBOUTH 3HAHUS M YMEHHS, 3HAYUMbIE JIs
¢opMupoBaHus OOIIEH KyJIbTYphl, ONPEICNSIOIINE aJEKBATHOE IIOBEIECHUE
YeJioBeKa B OKpPYXalollleld MPUPOAHONU cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOMN
XKU3HU U MPAKTUYECKOU aesTenbHOCTH. Oco0oe MeCTO B 3TOM cHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COICPIKAHUSI, KOTOPBIE CIyXaT OCHOBOM At pOpMUpPOBaHUS
IPEICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHONH KapTHHE Mupa H
LIEHHOCTHBIX  OpPUEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3alUu
OMOJOrMYECKOr0 00pa30BAHMSL.

CrtpyKTypupoBaHHE COJEpXKaHUS Yy4yeOHOro Marepuaja B IMPOrpamMMme IO
OMOJIOTMM OCYILECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAUYEHHUS 3HAHUM 00
OTIIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHusaiuu u
ABOJIIOLMU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOLIUE COJEpKATENbHbIE JINHUK: «bronorus kak Hayka. MeTozsl
Hay4yHOro mno3HaHus»», «KineTka kak Ouosiornueckas cucreMa», «OpraHusm Kak



Oounonornyeckas cuctema», «CrucreMa M MHOTOOOpa3we OpraHu4YeCKOTO MHUPAY,
«IBOJIOIMS KUBON TIPUPOBI», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp wm3yuenus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBjlaJicHuE OOy4YalolUMHUCSA 3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHAIbHOU
OpraHW3allid >KUBBIX CHUCTEM pa3HOTO paHra ¢ NPUOOpPETeHHE yMEHUM
UCIIOJIb30BaTh ATH 3HAHUA JJIsi TPAMOTHBIX JEUCTBHM B OTHOILIEHUU OOBEKTOB
YKUBOU MPUPOJIbI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorusi» Ha 6a30BOM
YPOBHE 00€CTICUNBAETCS PEIICHUEM CISAYIOIINX 3a]1a4:

OCBOCHHME OO0YYaIOIIUMUCS CHUCTEMbl 3HAHUN O OUOJOTHYECKUX TEOPUsX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiIaxX, CIyKalluX OCHOBOM
st GOPMUPOBAHUS TMPEJICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O
METO/IaX HAy4YHOTO MO3HAHMS, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSX KMBBIX
CUCTEM Pa3HOTO YPOBHSI OpPraHHU3allMH, BBIIAIOIINXCS OTKPHITUSIX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopmupoBaHUe y OOYYaIOMIMXCS TMO3HABATEIbHBIX, HHTEJUICKTYyaJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHANIM3a JAaHHBIX O MYTIX Pa3BUTHS B
OMOJIOTUM HAyYHBIX B3IVISIOB, WJEH U TOJIXOJOB K M3YUEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOydaroumxcss oOmeil KyJabTypbl, (PYHKIHOHAJIBbHON
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHHS OKPY KAIOIIETO
MUpa >KMBOW NPHUPOABl HA OCHOBAHMM 3HAHUW M OIBITa, IOJIYYEHHBIX MPH
M3y4YeHUH OHOJIOTHH;

dbopmupoBaHue y OOydYarOIIUXCSl YMEHUW WUIIOCTPUPOBATh 3HAYCHHE
OMONOTUYECKUX 3HAHUM B TMPAKTUUECKOW JESATEIHHOCTU YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIHUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTU TO3HAHUS YEIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHUS K HEeW, COOMIOICHUS] ITUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBAaHU;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, 11l (GOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHHS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B TOBCEIHEBHOM MKU3HU IS
OLICHKH TMOCJIEACTBUN CBOEH JEATEIBHOCTH MO OTHOLICHUIO K OKPYXAIOIIECH Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COONIIOICHHE Mep MNPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeagnero oOmiero oOpaszoBanus «buonorus», u3ydyaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YUE€OHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HayUYHBbIE PEIMETHI.



Jyist u3ydeHust Ouooruu Ha 6a30BOM YPOBHE CPEIHETO O0Iero 00pa3oBaHuUs
otBoauTCs 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 knacce — 34
yaca (1 gac B HezeII0).

COAEPKAHUE OBYUEHUA
10 KUIACC

Tema 1. buosorusi kKak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOUIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puimocodueil, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (QOPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA.
Cucrema OHMOJIOTHUECKUX HAYK.

MeTo1bl TO3HAHUS KUBOUM TPUPOABI (HaOIIOEHUE, SIKCIIEPUMEHT, OITUCAHUE,
U3MEpeHHe, KiIacCU(pUKaLMs, MOJAETUPOBaHUE, CTaTUCTHYecKass o00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Mengens, H. K. Konbios, [[x. Yorcon u ®@. Kpuk.

Tabnuiiel u cxeMbl: «MeTO bl MO3HAHUS )KUBOW TTPUPOJIBI».

JlaGopaTopHble M NpaKTHYecKUe padoThbi:

[Ipaktuueckass paboraNe 1. «Mcmonp3oBaHME pa3IWYHBIX METOAOB MpHU
U3Y4YeHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEeMBbI U MX OPraHU3AIUA.

JKuBble cuctemsbl (OMOCUCTEMBI) KaK peAMET u3ydeHus: Ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU ITPUPOIBI.

CpoiicTBa OMOCHCTEM U UX pa3zHooOpasue. YPOBHU OpraHu3aliil OMOCUCTEM:
MOJIEKYJIAPHBIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBINA, MOMYJIALMOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTHYECKUI), Onoc(epHBIit.

JlemoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3ALMU
YKUBOU IIPUPOIBI».

Oo6opynoBanue: Mmojens moJiekyisr JJHK.

Tema 3. XumMmu4eckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAYECKUN COCTaB KIETKU. XUMHYECKUE IIIEMEHTBI: MAKpPODJIEMEHTHI,
MHKPOAJIEMEHTHI. Bosia 1 MUHEpalbHbIE BEIIECTBA.

OyHKIMA BOAbI W MHUHEpaJbHBIX BelecTB B KieTtke. llogaep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMHUHOKHMCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnnmblie 1 3aMEHUMBbIE aMUHOKUCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU



CTPYKTYphl OC€IKOBOW MOJeKyinbl (TEpBUYHAS, BTOpWUYHAs, TpPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHUMHYECKue CBoilcTBa OenkoB. buonornyeckue
GbyHKUIUU OEIKOB.

depmeHTHl — Ouosiorudyeckue kartanuzatopel. CTpoeHue (QepMmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTtHas crnenupuaHocts. KodepmenTsl. BuramuHbI.
OTnnuusa pepMEHTOB OT HEOPTAaHMYECKUX KaTalIu3aTOPOB.

VYrneBoawl: MoHocaxapuabl  (TJIOKO3a, pubo3a U Je30KCHpuO03a),
aucaxapuabl  (caxapos3a, JakTo3a) M Toimcaxapuibl  (Kpaxmall, TJIMKOTEH,
HesTos03a). buonornueckue GyHKIUN yIIIeBOAOB.

Jlunuael:  Tpurnunepunsl, Qochomunuasl, crepouabl. ['uapoduibHO-
ruapodoOHble  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaos. CpaBHeHue
YIJIEBOJIOB, OEJIKOB U JIUIHUI0B KaK HCTOYHUKOB YHEPTUU.

HyxkneunoBeie xwucnorsl: JHK wu PHK. Hyxkimeornasr — MOHOMEpSI
HyKk1enHOBBIX KUCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue n pynkiuu PHK.
Buast PHK. AT®: ctpoenue u pyHKIHH.

[utonorus — Hayka o kieTke. Kiietounas teopust — NpuMep B3aUMOIEUCTBUSA
uzei u (akToB B HAYYHOM MO3HAHUHU. MeTo/1bl U3yUeHUS KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmme NpuU3HAKU —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyisl JIHK kak renernueckuii ammapar,
CUCTEMA CUHTE3a OelKa.

Tunmbl KIETOK: dJyKapuoTHyeckas U Mpokapuornyeckas. (OcoOeHHOCTH
CTpOEHUsI TMpoKapuoTHdYecKol kieTku. Kierounas creHka Oaktepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMSL PACTUTENILHOM, >KMBOTHOU H
IrpUOHOM KIIETKU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAJIMKC, MX
¢bynkuuu. [Tnazmaruueckas meMOpana, e€ cBoiicTBa u ¢pyHkuuu. [{lurornama u eé
opranousipl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar [Monbmxu,
In30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHIPHUH, IUIACTUIBI.
[Ipoucxoxnenne MUTOXOHIApWM u mactua. Buael tumactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJIHU, PECHUYKH,
KIyTUKU. QYHKIMHA OPraHOUI0B KIIETKU. BrirroueHus.

Anpo — perynaropHbslii eHTp KieTku. CTpoeHue sAnpa: siaepHas o00JI0UKa,
KapuoIu1a3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llInennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XHUMHUYECKHX JJIEMEHTOB B  HEXKHBOMU
npupone», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B JKUBOW MPUPOIEY.



Tabmuier u cxembl: «llepuoamueckas TabNHIlAa XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BO/Ib», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. [JHK», «CtpoeHue mosekyibl
AT®», «CtpoeHne 3yKapHOTHYECKOM KIETKN», «CTpOEHHE KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CtpoeHue sazipa KIEeTKu», « YTIeBoAb, «JIMnuas».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE JJis MPOBEICHUS
HaOIIOACHUN, W3MEPEHUI, SKCIEPUMEHTOB, MHUKpPOIPENapaTbl pPACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlabopatopHass pabora Ne 1. «/3yueHue KaTadIUTUYECKOW AaKTUBHOCTH
(hepMeHTOB (Ha mMpUMEpPE aMUJIa3bl WU KaTala3bl)y.

Jlabopatopuass pabota No 2. «M3ydeHuwe CTpOECHHsI KIETOK pacTeHUH,
KUBOTHBIX U OAKTEpHIl MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHCAHUE.

Tema 4. ZKusHeesITeJIbHOCTh KJIETKH.

OOMeH BemecTB, WK MEeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMUWIISIUS (SHEpPreTUYeCcKnuii OOMEH) — JIB€ CTOPOHBI E€IMHOro IIpoliecca
Merabonu3ma. Poiab 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUM B IMOHUMAHUU
MeTabou3ma.

Tuner oOMeHa BemecTB: aBTOTpoHBINA U reTepoTpodHbiid. Pons dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU IHEPTUU B KIIETKE.

®orocunTte3. CBeroBas © TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
(dborocunTeza. DPpdhekTuBHOCTh (HoTOCMHTE3a. 3HAUeHUE (POTOCUHTE3A NSl JKU3HU
Ha 3emiie. BausHue ycioBuid cpenbl Ha (OTOCHHTE3 U CIOCOOBI MOBBILICHUS €T0
IPOJYKTUBHOCTHU Y KYyJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UpYIolIre OakTepuu. 3HaUeHHEe XEMOCHHTE3a s
KU3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B KieTke. PaciiersieHue BelECTB, BBIJICICHHUE U
AKKyMYJUPOBAaHME DHEPrud B KIETKE. OJTalbl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buasl. KucioponHoe okucieHue, WM KIETOYHOE
JbIXaHUE. OxkucnurenbHOE dbochopunupoBanue. D¢ DHeKTUBHOCTD
SHEPIreTUIECKOro OOMEHA.

Peakuun wmatpuyHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzauus reHetudeckol uHPopManuu B KJIETKe. ['@HETHYECKHd KOJ M €ro
cBoiicTBa. Tpanckpunuusa — matpuunbiii cuHte3 PHK. Tpancnsuus — Ouocunres
O6enka. Ortambl TpaHchsiuu. KomupoBanue amuHOKucCIOT. Pomb pubocom B
OouocuHTe3e Oemnka.



Hexknerounsie ¢popMbl xu3HU — BUpYCHl. MicTopust oTkpsiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOGHHMSI M IKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynonepunura yenoseka (BMIY) — BozOyaurens CIIN/a.
OOpatHass  TpaHCKpUWIIIUS, peBepTaza u  uHTerpaza. lIpodunakrrka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBaAHUM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konpnos, /I. . UBanosckuit, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel muTanusy, «Metabonuzm», «MHUTOXOHAPHS,
«JHepreTudeckuii oomen», «Xiopormiacty, «Dotocuntesy, «Ctpoenue JIHK,
«CtpoeHue U pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Crtpoenne u xu3HeHHbIM nukn Bupyca CIIN/]a,
6aktepuodaray, «Pemmmxkarus JTHK».

Oo6opynoBanue: monaenu-anumkanuu «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypbl JTHK.

Tema 5. Pa3MHOKeHre 1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii 1ukiI, WiIM >KU3HCHHBIM LMK KieTku. MHTepdaza m MHUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL.
JlunouaHeli W TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XpOMATHBIL.
[uTosornueckrue OCHOBBI PAa3sMHOXEHUS W  MHIWBUAYAIbHOIO  PAa3BUTHUA
OpraHU3MOB.

Henenne xietku — muto3. Cragum mutoza. Ilpoueccsl, mpoucxoasime Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aroITo3.

@DopMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrioyioe U mosioBoe. Bupl 6ecmnosioro
Pa3MHOXKEHUSA: JICJICHUE HAJABOE, IIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CIOpooOpa30BaHKE, BET€TATUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE ISl CEIEKIIUU.

[TonoBoe pazMHOKEHHUE, €70 OTIANYUS OT OECTIOJIOTO.

Meito3. Craguu Mmeio3a. IIporecchl, Npoucxoasdiiue Ha CTagusx Menosa.
IToBenenne xpomocom B Meio3e. Kpoccunrosep. buonormdyeckuii CmbICa U
3HAYEHHUE MEHO03a.

['ametoreHes — mporecc 0Opa3oBaHUsI TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xesne3bl: CEMEHHUKH M AuYHUKUA. OOpa3oBaHUE W Pa3BUTUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[l, SHUIEKJIeTKa) — CHEpPMATOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SUIECKIETOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.



NunuBunyanbHoe pa3BuTHE (OHTOTeHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHUOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npoOseHue, racTpyisius, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THIBI
MOCTAMOPUOHANBHOTO PAa3BUTHUS: MPSAMOE, HENnpsMoe (IuuuHOYHOE). BrusiHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YpOJCTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabnuuper u cxembl: «DOpMbl Pa3MHOXKEHHUST OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuit», «CTpOEHHE TMOJOBBIX KIIETOK»,
«Ctpoenne xpomocoMbl», «Knerounsrit mukimy, «Permnmukanus JTHK», «Mutos»,
«Meio3zy, «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIEKONUTAIOIUX U
4yea0BeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOT, MHKPOITPENAPATHI «CrnepMaTo30uapl
MJICKOIIATAIOLIETOY, «SHleKieTka Miuekonuraromero», «Kapuokunes B kineTkax
KOpElIKa JyKa», MarHuTHas MOJEJb-alIiukanus «JleneHue KIeTKW», MOJEIb
JTHK, mozaens MetadazHoil XpoMOCOMBI.

JlaGopaTopHble M IpakTHYecKUue padoThbl:

JlaGoparopnass pabora Ne 3. «HaGmromeHme MuTO3a B KIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopHass pabora Ne 4. «M3yueHue CTpOEHHsI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpETapaTaxy.

Tema 6. HacjiencTBEHHOCTh M H3MEHYUBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mctopus pa3BUTHs reHETUKHU. Poiab nutonoruu
U SMOPHOJIOTUH B CTAHOBJIICHUM TE€HETUKHU. BKiIag poCCHUUCKUX M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETUKU. METONIbl TE€HETUKH (THUOPUI0IOTHYECKUIA,
[UTOT€HETUYECKUH, MOJEKYISIPHO-TeHeTHUYeCKUil). (OCHOBHBIE TI'€HETHYECKHUE
noHATuA. ['eHeTnueckass CHMBOJIMKA, UCIIOJb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, yCTAHOBJICHHbIE '. MeHnenem.
MonorubpuHoe CKpelMBaHue. 3aKOH €IWHO00pa3us THOpPUIIOB TEPBOIO
nokoneHus. IlpaBuno gomMuHUpOBaHMS. 3aKOH paCLICIJICHUS PU3HAKOB.
I'mnote3a yncroTel rameT. [1ojIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JlurnOpuHOEe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUAHOTO  CKpEIMBAHUS.
Ananuzupytoiiee ckpeupanue. Mcnonpb30BaHre aHATU3UPYIONIETO CKPEIIMBAHUS
VTSI OTIpE/IeNIEHUs TEHOTHUIIA OCOOH.



CuemienHoe HacnefoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HAacJIeJOBaHMIO T'eHOB. HapyllleHue CleTieHUus T€HOB B pE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUSI HACIEACTBEHHOCTU. [ €eHETHUECKNE KapThI.

I'enetuka mosa. XpoMOCOMHOE ONpEAEIICHUE Moyia. AYyTOCOMBI U TOJOBBIE
XpoMocOoMBl. ['oMorameTHble M TeTeporaMeTHble OpraHu3Mmbl. HacienoBaHue
MPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

N3meHnunBOCTh. BUABI N3MEHUYMBOCTHU: HEHACIICICTBEHHAS! U HACIEACTBEHHASL.
Ponp  cpempl B HEHACIIEACTBEHHOM  M3MEHUYHMBOCTH.  XapaKTEPUCTHKA
MOAUGUKAITMOHHON W3MEHUYMBOCTH. BapuanmoHHbIi psil 1 BapuallMOHHAS KpHUBas.
HopMma peakumu npusHaka. KonnuecTBEHHBIE M KAauY€CTBEHHBIE NMPU3HAKK M UX
HopMa peakinu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHasi, wiM TreHOTHUIHUYECKas, W3MEHUYMBOCTh. KomOuHaThBHas
U3MEHYMBOCTh. Melo3 W TMOJOBOM MpollecCc — OCHOBa KOMOMHATHUBHOM
M3MEHYUBOCTU. MyTarimoHHas u3MeHUUBOCTh. Kitaccuduxanyst MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpUYMHbBI MyTauuil. MyTtareHHbsie (pakTophl.
3aKOH rOMOJIOTHYECKHUX PSAZIOB B HaclencTBeHHOM n3menunBoctyd H. . BaBuiosa.

BuesnepHas HacClIeACTBEHHOCTh U U3BMEHUYHUBOCT.

I'enetnka yenoseka. Kapuotun uenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TeHEAIOTHIYCCKUM, ONMM3HEIOBEINA, IINTOTCHETHYCCKUM, OMOXHUMUYCCKUI,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE€ C MOMOIIbIO
[111P-ananu3a. HacneactBeHuble 3a0o0jeBaHUsS 4YeJIOBEKA: TICHHBIC OOJIE3HH,
00JIE3HU C HACJEJCTBEHHOM MPEapacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHeparthBHble MyTauud. CTBOJOBbIE KIIETKU. [IpuHUHMBI
3I0pPOBOTO 00pa3a KM3HU, TMATHOCTUKH, MPODUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oosie3Hel. MeauKo-reHeTUYECKOe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKH B MPEJOTBPAIICHUY U JICYEHUN T€HETUYECKUX 3a00JIeBaHUM YeoBeKa.

JdeMoHCcTpanuu:

[Toptpertsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

TaOmuopl W CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE U €ro
[IUTOT€HETUYECKAas: OCHOBa», «3aKOH pACIICIUICHHS] U €ro LHUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMoznencTBre  ajuIeNbHBIX TEHOB», «l'€HeTMYeCKHe KapThl pPAaCTEHUU,
KUBOTHBIX U YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CLUEIUICHHOTO C mnoJioMm», «KapuoTunbl uYenmoBeka M JKUBOTHBIX», «Buubl



U3MEHYUBOCTHY», «MoaudukaunoHHas HW3MEHUUMBOCTHY, «HacnemoBanume pesyc-
baktopay, «I'eHeTuka rpynn KpoBu», «MyTallnoOHHAs U3MEHUYUBOCTD.

O6opynoBanue: Mopenu-aniuIMKauud «MOHOTHOPUAHOE CKpELIMBAaHUEY,
«Henonnoe nomuHupoBaHue», «JurubpunHoe ckpenuBanuey», «llepekpéct
XpOMOCOM», MHUKPOCKON U MuKpompemnapar «Jlpo3zoduia» (HOopMa, MyTauuu
(bopMBI KPBLUIBEB M OKPACKH Tela), repoapuii «['opox moceBHO».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlaboparopnasi pabotra Ne 5. «3yueHue pe3yabTaToB MOHOTMOPUIHOTO U
AUTUOPUTHOTO CKPEIIMBaHUs Y APO30(PHIIbI HA TOTOBBIX MUKpPOIIpernapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenne MoaupUKAIIMOHHON U3MEHUHNBOCTH,
[IOCTPOCHUE BAPUALMOHHOIO PAZIa U BAPUALIMOHHON KPUBOW).

Jlaboparopnast pabora Ne 7. «AHanu3 MyTauuil y apo30(uiabl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocraBieHwe W aHaJIU3 POJOCIOBHBIX
YEIOBEKAY.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenekuusi Kak HaykKa M IpoLecC. 3apOXKICHUE CEJIEKUUU U JIOMECTUKALIUS.
Yyenne H. UW. BaBunoBa 0 1eHTpax MNPOUCXOXKIACHUS U MHOrooOpasus
KYJbTYPHBIX pAacTeHUU. LIEHTpBI MPOMCXOXKIAEHUS AOMAIIHUX JKUBOTHBIX. CoOpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIeKInU. MacCOBBIM U MHANBUIYATbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUHW U KUBOTHBIX. OIlleHKAa 3KcTepbepa. bIM3KOpoaCTBEHHOE
ckpeniuBaHue — HMHOpuAMHT. Ywucras nuHusa. CKpellMBaHWE YHUCTBIX JMHUH.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPHIMHT.
Otnanénnast rubpunmzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
NOJIyYEHHUE TOJHUIUIOUAOB. JIOCTHMXKEHUSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MHKPOOPTIaHU3MOB.

buorexHonorus Kak OTpacib NPOW3BOACTBA. ['€HHAs WHXKEHepHsA. OTambl
co3ganusi pexomomHanTHOW JIHK w tpancrennsix opranusmoB. Kierounas
uHxeHepusa. Kinerounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUMN.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CENbCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojornyeckue M 3tudyeckue  npoodinembl. MO  —  reHeTHMdecku
MOIU(ULIIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. /I. Kapneuenko, M. .
HBaHoB.

Tabmumer 1 cxembl: Kapra «lIeHTpBI MPOUCXOXKJICHHS M MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl q1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacrenuity, «Otnanénnas rudpuauzanusy, «Padotel akanemuka M. @. liBanoBay,



«Ilomumnongus», «OO0beKTH OuoTexHoNoruM», «KieTtouHsle KyJabTYyphl U
KJIIOHUpOBaHue», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTenuii, repbapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

OkcKkypcusa«OCHOBHBIE METOJbl W JOCTHKEHUSA CEJEKIUH pPACTEHUU H
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIUIO, IIJIEMEHHY IO bepmy,
COPTOUCTIHITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO35AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOT HS.

[IpeanocbulKM BO3HUKHOBEHHMS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OMOJOrMH. BiusHuEe 3BOJIIOMOHHON TEOpUM HAa pa3BUTHE
OMOJIOTHH U APYTUX HaYK.

CBuzerensctBa HBoMOIUU. [lameoHTONOrMYECKHE: TOCIIEI0BATEIbHOCTD
MOSIBJICHUS BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpadpuyeckue: cxoacTBo u pazianuue GayH u Gpaop MaTepuKoB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUsI SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTUYHBIC, aHAJOTUYHbBIE,
pPYIMMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJACTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHHU3MOB.

OpomonmonHas teopust Y. J[lapBuHa. Ilpenmochuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BMOXKyIIME CHJIBI 3BOJNIOUMM BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeNEHHAas W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBAaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bositoruu (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLNH.

JBuxymre cuibl ((hakTopbl) SBOJIONMUA BHIOB B Mpupojie. MyTalMOHHbIN
npouecc M KOMOWHATHMBHAS WM3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI M Apeid
reHoB. M3osauus u Murpamusi.

EctectBennblii oTO0p — HampaBmsiiomuii  (¢akrop sBomouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6neHHOCTh OpraHU3MOB KakK pe3yjbTaT 3Bojtouuu. [Ipumepst
MPUCIIOCOOJIEHUI Yy opraHu3MoB. ApoMop(d03bl U UAKOATANITALIUH.

Bun wu BugooOpazoBanme. Kputepun Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe.



MakposBomonust. @PopMbl  3BOTIOLUU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHasl, napajienbHas. HeoGpaTtuMocTh 3BOMIOIMH.

[IpoucxoxneHne OT HecneuuaTu3UpOBaHHBIX MpenkoB. [Iporpeccupyromnias
cnenuanu3anus. AJanTuBHas paguaius.

JdeMoHCcTpanuu:

[Toptpetst: K. Jlunnent, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, @. Mrouiep, A. H. CeBepiios.

Tabmuupl u cxemsl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OopbOBl 32
cylecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroodbpasue cCOpToB pacTeHHID,
«MHoroo6pasue  mopoJ  KHUBOTHBIX), «ITonmynsauumy, «MyTaunoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Unmoamantaumm», «OOmas aereHepanus,
«/IBrxymue cuibl 3Boirounn», «Kapra-cxema wmapmpyra mnyremectsus Y.
HapBuHay», «bopsba 3a cymectBoBaHue», «IIpucrnocoO0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHue», « IKOJIOTMUECKOE BUA000Pa30BAHUE .

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMH OKpPACKH,
HaOOp IUIOAOB M ceMsH, Koyuiekuusi «[Ipumepsl 3alIUTHBIX HPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOJieJb «OCHOBHBIE HaIlpaBJICHUs HBOJIOLUN», OOBEMHAs MOJEIb
«CTpoeHue roJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaguueckas kapra wmupa, KojuleKuusa «PopMbl COXPaHHOCTH
HCKOIIAEMBIX JKMBOTHBIX M pacTeHuil», Mozenp ammukanus «llepekpécr
XpOMOCOM», BIIaXHble Ipenaparsl «Pa3Butue Hacekomoro», «Passurne
JSATYLIKW», MUKponpenapatr «Jpo3zodpuna» (HopMma, MyTaiuu (GOpMbl KPBUILEB U
OKPACKH TeNa).

JlaGopaTopHble M NpakTHYecKue padoThbl:

JIabopatopHast pabota Ne 1. «CpaBHeHHE BHUJOB IO MOP(OIOTHYECKOMY
KPUTEPUIO».

JlaGoparopnast pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H Pa3BUTHE KU3HU HA 3em.ie.

JloHay4yHble TPEJCTaBIEHUS O 3apPOKICHUM >KU3HU. HayudHble TUMoTe3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M naHcnepmus. XHUMHYecKas
sBOJIIOLIMA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB U3 HEOPraHUYECKHX.
OKCIEpUMEHTAIBHOE MMOATBEPKICHUE XUMUYECKON 3BOMIIOIMHY. HavdaibHbIe 3Taribl
ouonornyeckoi sBomonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. I[lepBble KIETKH W HX 3BOJIIOLMS.
®opMUpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



PazButne xu3Hu Ha 3emuie 1Mo 3pam U nepuojaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. [lameosoiickas spa u e€ mNepHoabl: KeMOPUHCKUH,
OPAOBUKCKHH, CHIIYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so301cKas 3pa 1 €€ NepUOIbl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaliHo3omckass 3pa W €€ mnepuoApl: NaJICOTCHOBBIM, HEOICHOBBIN,
AHTPOITOT€HOBBIN.

XapaKkTepUCTUKA KJIMMAaTa M Ie€OJIOTMYECKUX NIpoueccoB. OCHOBHBIE ATaIlbI
ABOJIIOLMU PACTUTEIBHOIO M >KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [losIBIIEeHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro0 MHUpa Kak OTpakeHHue 3BOJOLHH. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIIOLMSA YEJIOBEKA. AHTPOIIONIOrMA KaK HayKa. PasBurue npeacraBieHni o
IIPOUCXOXKJICHUH 4YeJoBeKa. MeToasl HM3ydeHHsl aHTpororesesa. CxoacrBa u
pa3nu4Ms 4eJ0BEKA U KUBOTHBIX. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.

JBumxymue  cuibl  (pakTopbl) — aHTPONOreHe3a. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TrOTOBJIEHUE OPYIUH TpyZda, MBILUIEHHUE, PEYb.

OCHOBHBIE CTaUU W BETBH JBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, YemoBek nOpsaMoxonalui, YeroBek HeaHIEpTAIbCKUHM, UYenosek
pa3yMHbIii. Haxoakum HCKOMaeMbIX OCTaTKOB, BpPEMS CYIECTBOBAHMS, 00JIaCTb
pacnpocTpaHeHHs], 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYIHSL.

Yenoseueckue pacel. OCHOBHbIE  OonblIM€  pachl:  €BPONECOUIHAS
(eBpaswmiickas),  HErpo-aBCTpajioujHas  (PKBaTOpUalibHAs),  MOHTOJIOUIHAS
(a3maTcko-amepukaHckas).  UepTsl  NPUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEYECKHX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

TaOnuusl u cxembl: «Bo3HukHoBeHue ConHe4yHOM cucreMel», «Paszpurue
OopraHnyeckoro mupa», «PacturenpHas KkieTka», <«KuBOTHas  KieTkay,
«IIpokapuoTrnueckas kinerka», «CoBpeMEHHass CHCTEMa OpPraHUYECKOTO MHUPAY,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHMSI YEJIOBEKA M YEJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHbIE MecCTa MaJCOHTOJOTMYECKMX  HAaXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeloBeKay, «llpeBHenmmue jroauw», «lpesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HeI0BEYECKUE Pachh».

O6GopynoBanune:  Mymsku  «lIpoucxoxxnenme — denoBeka»  (OFOCTHI
aBCTPAJIONNUTEKA, MHUTEKAHTPOIA, HEaHJepTaiblla, KPOMaHbOHIA), CIENKUA WIN
M300pKEHHUSI KAMEHHBIX OpYyJIud NepBOOBITHOTO YenoBeKa (KaMHHU-YOMIEPHI,



pyomia, ckpebia), TeOXpOHOJOTHYeCKas TaOnuIa, KOUICKIUS «DOopMbI
COXPAHHOCTH UCKONAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

[Ipaktrnueckas padorta Ne 1. «M3yueHue HCKOMAEMbIX OCTATKOB PAaCTEHUH U
KUBOTHBIX B KOJUIEKIIHSIX).

OKCKypcHsi «IBOJIIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAy4YHbIN WM KpaeBeAUYEeCKU My3ei).

Tema 3. Opranu3Msbl 4 OKpY:KawIas cpeaa.

DKoJIorys Kak Hayka. 3aja4yd ¥ pasJensl 3KOJIOTHH. MeTOoabl HKOJIOTMYECKUX
UCCIEA0BAaHUNA. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3[YIlHAs, MOYBEHHAs,
BHYTPHUOPIaHU3MEHHA.

Okonoruueckue (daktopel. Krnaccudukamus sxonornueckux (GaKkToOpoB:
abnotnyeckue, OWMOTHMYECKHE U aHTPOIOreHHble. JIeHCTBHE SKOJOTUYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoToneprnoansm.
[IpucnocoGnennsi  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornueckre puTMsl.

buornyeckue (bakTopBhI. Buner OMOTHUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIMs, XUIIHUYECTBO, cUMOHO03 U ero gopmel. Ilapazutusm, koonepauus,
MyTyaliu3M, KOMMEHCAIN3M (KBAapTHUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKUX B3aUMOJEHUCTBUN [IJIi CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOUIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKU nomyJsiuud. OCHOBHBIE IOKa3aTelH
MOMYJSIUMN: YHCIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, IPUPOCT,
murpanus. JInHaMuKa YuCI€HHOCTH MOIMYJISIUUU U €€ PEryJIALUs.

JdeMoHCcTpanuu:

[Hoptpetsi: A. I'ymbonsar, K. ®@. Pynbe, 3. ['ekkensb.

Tabmuter 1 cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpeapl oOUTaHUS
opranusmMoBy», «®doronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsUMU UHDPY30puu-TyPpenbkny, «lumiesbie nenm».

JlaGopaTopHble M IpakTHYecKUe padoThbI:

Jlabopatopnast pabota Ne 3. «Mopdonorudaeckue 0COOEHHOCTH pacTeHUI 13
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BnusHue cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJISAIUNA PA3HBIX BUIOB
paCTEHUI.

Tema 4. CooO1miecTBa M 3K0JI0rHYeCKHE CUCTEMBI.



Coo0miectBO opraHu3smMoB — OuorieHo3. CTpyKTypbl OWOIlEHO3a: BHUIOBas,
NpoCTpaHCTBeHHAas, Tpoduueckas (muieBasi). Bunbl-nomunantel. CBs3u B
OoHoIeHO3E.

Dkosioruyeckre cuctembl (dkocucteMbl). lloHsiTue 00 »3KocucTEME W
ouoreoneHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIeCTB U MOTOK SHEPTHHU B IKOCUCTEME.
Tpoduueckue (muiLeBble) YPOBHU HKOCUCTEMBI. [luileBble LENMU U CETH.
OcCHOBHBIE TOKa3aTeau SKOCHUCTEMBI: Ouomacca, NPOAYKIUSA. IKOJIOTMYECKHE
nUpaMubl: TPOMYKIIUHU, YHCICHHOCTH, Ouomaccel. CBOWCTBA JKOCHUCTEM:
YCTOWYUBOCTh, CAaMOperyJisitius, pazputue. CyKieccusl.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMA XBOMHOTO
WM [IAPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTop yCTOMYMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3eMIIe.

VYuenne B. U. Bepnaackoro o 6mochepe. ['panuiiel, coctaB u CTpyKTypa
ouocheprr. JKuoe BemectBo u ero ¢GyHkuuu. OcobeHHOCTH Ouocdepsl Kak
rJI00aJIbHOM 3KOCHCTeMBbl. JlMHaMHueckoe paBHOBecME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThI BemiecTB U OMOTEOXMMHUYECKUE IIUKIIBI JIEMEHTOB (yTiepoa,
a3oTa). 30HAIbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHHUsI B Onocdepe.
['moGanbHbBIE IKOIOTMYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJI0BEYECTRA. Coxpanenue
O6ropa3zHooOpasusi Kak OCHOBa ycToiunBocTu Ouocdepsl. OCHOBA paliMOHATBHOTO
VOpaBJICHHUS TIPUPOJHBIMH pecypcaMd UM HX HCIONb30BaHue. JlOCTHKEHUS
OHMOJIOTMU U OXpaHa MPUPOJIbI.

JdeMoHCcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupl n cxembl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpupogueie coobmecTBay, «llenmu nuTaHus», «IKOJIOTHYECKAsT MUPAMUIAY,
«buocdepa u genosek», «IKOocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBoiHOrO  jeca», «buoneno3 Bomoéma», «ArpoueHos», «lIpumepHbie
AQHTPOIIOIEHHBIE  BO3JECUCTBHUS HA IIpUpoay», «DBaxuelmme HMCTOYHUKU
3arps3HEHHsI BO3/IyXa W TPYHTOBBIX BOi», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ounochepr», «DakTopsl Aerpaganuu mouBy», «llapHukoBeiil d3dhdexT», «DakTopbl
PaAMOAaKTUBHOTO 3arpsi3HeHuss Ouocdepn», «OOmas crpykrypa Ouochepb,



«Pacnipoctpanenne xuzHu B Ouocdepe», «O30HOBBIH dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopot azota B mpUpOIe».

O6GopynoBaHue: Mojenb-anmuiukanus «TUudHble OMOIIEHO3bI), TrepOapuii
«PacturenbHble coo01IEeCTBaY, KOUIEKIUH «broiieHo3y, «Bpeaurenu BaxKHEUIINX
CEIIbCKOXO3SIMICTBEHHBIX ~ KYJbTYp», TepOdapuu U KOJUIEKIIMH pPACTEHUH U
KUBOTHBIX, IPUHAUICKAIINE K PAa3HbIM SKOJOTMYECKUM TpYyIIlaM OJHOIO BHU/A,
Kpacnas xuura Poccuiickoit ®enepanuu, H300paxxe€HUsT OXPaHIEMbIX BHJIOB
pPacTeHUN U )KUBOTHBIX.

IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHUA HPOI'PAMMBLI 110
BNOJIOTHN HA BA30BOM YPOBHE CPEJAHEI'O OBLIEI'O
OBPA30BAHUA

Cornacio ®I'OC COO, ycraHaBiaMBalTCS TpeOOBaHUS K peE3yJbTaTam
OCBOCHHs OOydYalomMMHUCSA TporpaMM CpeaHero oOmero  00pa3oBaHMUS:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JNMYHOCTHBIX pE3YyJbTATOB OCBOEHUsA mnpeamera «buomorus»
BBIJICJICHBI CIIEAYIOIIME COCTABIISIONINE: OCO3HAHUE O0YYaIOIIMMUCI POCCUHUCKOM
rpakJaHCKON UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIpPENCNICHUI0, HaJu4Yhe MOTHUBAllUM K  OOY4YEHHUI0O  OHOJIOTHUH,
[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUA OHOJIOTHUYECKOTO
3HAHWS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYAIONIMUXCSl PYKOBOJCTBOBATHCS B CBOESH
JNEATEIIBHOCTA LIEHHOCTHO-CMBICJIIOBBIMUA  YCTAHOBKAMHU, IPUCYIIUMUA CHCTEME
OMOJOTMYECKOTO  00pa3oBaHus, HAJIMYUME DKOJIOTMYECKOro IMpaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH 1I€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» pocturarorcs B
€ANHCTBE YYEOHOW ¥ BOCIUTATEIBHOU JCSATEIBHOCTH B COOTBETCTBUU C
TPAOULUMOHHBIMUA POCCUICKHUMHU COLMOKYJIBTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMU B OOIIECTBE MpaBUJIaMHU U HOpPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsS, PpA3BUTUA BHYTPEHHEW MO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBaXKEHHS K 3aKOHY U IMPABOINOPSAIAKY, YEJTOBEKY TpyJa U CTaplIeMy HNOKOJIEHUIO,
B3aMMHOT'O0 YBa)XCHUS, OEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HaCIEAUI0 U
TpaJULUsM MHOTOHAIMOHAIBHOTO Hapona Poccuiickount dexnepanuu, nmpupone u
OKPYIKaloIIEn Cpee.



JIndHOCTHBIE pe3yJbTaThl OCBOCHUS YyuyeOHoro mpenMera «buonorus
JOJIKHBI OTPaXXaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIMXCs PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3WUIUEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITA U ONbITA AEATEIBHOCTU B IMPOILECCE PEAN3ALUN OCHOBHBIX HANPABICHUN
BOCHUTATEIIbHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpaxxaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKJAHCKOHN MO3UIIUH 00YUYaIOIIEerocsl Kak aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEM, YyBaXKeHUE
3aKOHA M MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M TMO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YUYUTHIBATH B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C Pa3HBIMHU YOEXKICHUAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3aJ7a4, YBAKHUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MpPH OOCYXIACHUU CIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOM JAEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA

c(hopMUPOBAHHOCTH POCCUHCKOU TPaXKJaHCKOH UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IMEPE]
Ponunoit, ropmoctu 3a cBOM Kpai, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONIEHUE K MPUPOJTHOMY HACIIECIUIO U MaMATHUKAM MPUPOJBI,
JNOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJIOTHUH, TOHUMAaHUS 3HAUYCHHUS OWOJOTMU B TO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXE€HUI0 M 3amure OTeyecTsa,
OTBETCTBEHHOCTbH 3a €r0 Cyab0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHME JIYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HApOIa;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMS;

CITIOCOOHOCTh OIIEHHWBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy AyIIErO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTEISM, CO3[JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS I[IEHHOCTEH CEMEMHON JKM3HU B COOTBETCTBUM C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIEHUIH;

TMOHUMAHUE YMOLIMOHAIBHOT'O BO3JECUCTBUSA )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIIEHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JINYHOCTH;

5) ¢usuueckoro BocnuTaHusi, GOPpMHUPOBAHUS KYJIbTYPbI 310POBbSI U
IMOLUMOHAJIBHOIO 0JIArONOJIYYus:

MOHMMAaHUE U pealn3alus 3J0pOBOr0 M 0Oe30macHOro obpasa KU3HU
(3mopoBO€  TUTAaHHWE, COONIOJEHWE TUTMEHUYECKHX TMpaBWI U HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATUM H OTIbIXa, peryJsipHas dunyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

IIOHMMAHHWE L[EHHOCTH NPAaBWI HWHAWBHUAYAJIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOT0 MOBEACHUS B CUTYAITUAX, YTPOXKAIOIINX 3/I0POBBIO M KM3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI W HENPHUATHUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHHUE [ICHHOCTH MacTEepPCTBa, TPYAO0JIIO0HE;

FOTOBHOCTh K AKTUBHOW JIE€SATEIBHOCTH TEXHOJIOTMYECKOM WM COILMAJIBbHOMU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATH U CaMOCTOSATEIBHO
BBINOJIHATD TAKYIO JESTEIbHOCTD;

HMHTEpEC K pa3IMuHbIM cepam mpodeccroHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccud | Pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHWI0O W C€aMOOOpa3OBaHHUIO Ha
MPOTSYKEHUU BCEH KU3HU,

7) 3K0JI0TUY€CKOT0 BOCIIMTAHMSA:

AKOJIOTMUECKHU 11€JIECO00pa3HOE OTHOIICHUE K NPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlI€CTBOBAHHSI;



MOBBIIICHHE YPOBHS SKOJOTMYECKOM KyJIbTypbl: MNPUOOPETEHUE OIbITa
IUTAHUPOBAHUSA TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX [MOCJIEICTBUMA ISt
OKPYIKaIOIIEN CPEBI;

OCO3HAHHE II00ATBHOIO XapakTepa 3KOJIOTMYECKMX MpoOjJeM U MmyTed ux
pEeLIeHMS;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETacMble TPU HU3YYECHUH OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIICHUH Npo0JieM, CBS3aHHBIX C PallMOHAIBHBIM
MPUPOJIONIONB30BaHMEM  (COONIOICHHE  MpaBW  TMOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpaHy BHJIOB,
IKOCHUCTEM, Orochepnl);

AKTUBHOE  HEINpHUATUE JIEUCTBUM, NPUHOCAIIMX Bpel  OKPYKAIOLIEU
MPUPOIHON cpele, YMEHUE NPOrHO3UPOBATH HEOJArONPHUSATHBIE HKOJIOTHYECKUE
MIOCJIEJICTBUS PEANPUHUMAEMBIX JEHCTBUI U IPENOTBpAIIATh UX;

HaJIM4YKE Pa3BUTOTO PKOJOTMYECKOTO MBIIUICHHUS, YKOJIOTMYECKOU KYJIbTYpHI,
OMbITa NEeSATENbHOCTH HKOJIOTUYECKOM HaIpaBJIeHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B IO3HABATEJIbHON, KOMMYHHKAaTUBHON M COIMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM EATEIBHOCTH 3KOJOTMYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU M OOIECTBEHHOW MPAKTHUKU, OCHOBAHHOTIO Ha JUAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYJIbTYpbl Kak CpelICTBa
B3aUMOJICUCTBUS MEXY JIOAbMU U IO3HAHUS MUPA;

NOHMMaHUE creuu(UuK OHONOTMHM KakK HayKH, OCO3HaHUs €€ poju B
(GOpMHpPOBAHUU PALMOHATBHOTO HAYYHOI'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpPYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YeJIOBEKa U
oOlmiecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PEIICHUH Npodsem
COXpaHEHUs NPUPOAHOTO PABHOBECHS,;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTUU JJII COBPEMEHHOM LMBUIM3AINU:
oOecrieyeHus: HOBOIO YpPOBHS pPAa3BUTHSA MEIAUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTb PECypCHblE  MPOOJEMBbl  pa3BUTHUSA
YeJI0BeUeCTBa, MIOMCKA MyTeH BBIXOAA U3 INIOOATBbHBIX IKOJIOTUYECKUX MPOOJIEM U
oOecrieueHusi mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMYECKUX 3HAaHUW B LEJAX
NOBBIIIEHUA OOIIeN KyJbTYphl, €CTECTBEHHO-HAayYHOW TI'PaMOTHOCTH, Kak



COCTaBHOM YacTH (PYHKITMOHAILHOW TPaMOTHOCTU OOydarommxcs, GopMupyeMoit
NpU U3YYCHUN OMOJIOTHH,

MMOHUMAaHUE CYITHOCTH METOJIOB TO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TOJy4YaeMmble 3HAHWS I aHajiu3a u
OOBSICHEHHUS SIBIICHUW OKPYXKAIOMIEro MUpPA U MPOUCXOASANINX B HEM HU3MEHEHHH,
yMEHHE JelaTh OOOCHOBAaHHBIC 3aKIIIOUEHUS Ha OCHOBE HAy4YHBIX (AKTOB U
UMEIOIINUXCS JaHHBIX C IEJIBI0 TTOJYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OWMOJIOTUYECKUE 3HAHMUS IS
penIeHus mMpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIHSX;

OCO3HaHWE IIEHHOCTH HAyYHOW JESATEeITbHOCTH, TOTOBHOCTH OCYIICCTBISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO JEATEIHPHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HEMNPEPHIBHOMY  OOpa30BaHHWIO U
caM000pa30oBaHN0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWWA TIO OHOJOTHU B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHHS yueOHOro mpeamera «buosorusy
BKJIFOYAIOT: 3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0yYAIOIIMXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE MOHSITHUS, OTPAKAIOUIUE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHeuupuKy METOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieloBaHue,  HAOMIO/IeHWe,  M3MEpPEHHe,  OKCIEPUMEHT H  JAPYIHX),
yHUBEpCaJIbHble ydeOHbIe JeiCcTBUs (ITO3HABaTelbHbIC, KOMMYHHUKATHBHBIC,

PETYISTUBHBIE), o0ecreynBaome (dbopmHpoBaHue (GyHKUMOHAIBHOU
IPaMOTHOCTH ¥ COLMAJIbHOM KOMIIETEHIIMM OOYyYalolUuXcs, CIOCOOHOCTh
oOyuaromxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W  yHUBEpPCAJIbHBIC YyueOHbIE JCHCTBHUS B
ITO3HABATEJIbHON U COLMAIIBHOW MPAKTHUKE.

MertanpenMeTHbIE PE3yJbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHUs TOKHBI OTPAXKaTh:

OBaanenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBIMH
JeUCTBUSIMU:

1)0a30Bble JornyecKue aeiicTBHs:

CaMOCTOSITeIbHO  (OpMylMpoBaTh W aKTyalIM3upoOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIILICHHS
(amanu3a, cUHTE3a, CPaBHECHMS, KiIIacCU(HUKAIINK, 000OIICHNUS), pACKPHIBATh CMBICIT



OMOJIOrMYECKUX MOHATHH (BBLIEIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAaHABIUBATD
CBSI3U C APYTUMU NOHATUSAMH);

ONMpEeNeNsITh LETu JeATEIbHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUH HUX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOrMYECKUE MOHITUS U 00bACHEHUSI (DAKTOB U SIBJICHUN
’KUBOW MIPUPOJIBI;

CTPOUTH JIOTMYECKHE pPacCy>KIeHUs (MHIYyKTUBHbIE, J€YKTUBHBIE, IIO
AHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M NIPOTUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUYCHMUS;

IPUMEHSTh CXEMHO-MO/ICJIbHBIE cpeacTBa s IpeCTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOUIEHUH B M3Y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKK€  NPOTUBOPEUMU  pa3HOro  poAa,  BBIIBIEHHBIX B Pa3IMYHBIX
MH(GOPMALIMOHHBIX UCTOUHUKAX;

pa3palaThiBaTh IUIaH pEIIeHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a MMEIOUIUXCS
MaTepHalbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU NOCIEACTBUN JEATENbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH paboOTy B  YCIOBUSIX  pEalbHOIO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUSI;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCIaeA0BATEIbLCKIE AeiiCTBUSI:

BJIaJIETh HAaBbIKAMHU y4e€OHO-UCCIIEI0BATENbCKON U MIPOEKTHOMN AESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus MNpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METO0B PEHIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB NO3HAHUS;

UCMOJIb30BaTh PA3JIMYHbIE BHUJABI JACSITEIBHOCTH IO IOJYYEHHUIO HOBOI'O
3HAHMS, €r0 HHTEpPHpeTalHH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPHU CO3/IaHUH YUEOHBIX U COLMATIbHBIX TPOEKTOB;

dbopMupOBaTh HAYUYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIFOYEBBIMU MOHATUAMU U METOJIaMU;

CTaBUTh M (HOPMYIUpPOBATH COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOU
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBISITh [IPUYMHHO-CJIEACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUraTh TUIOTE3y €€ peUIeHMs,, HaXOAUTb apryMEHThl Ul J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHbIE B XOJE pEIICHHUS 3aJa4d pe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;



OCYIIECTBIIATh LEJICHANPaBICHHBII MOUCK IEepeHoca CPEACTB U CIOCOOOB
NeNCTBUS B MPOPECCUOHAIIBHYIO CPEAY;

YMETh TMEPEHOCUTh 3HAHWS B TMO3HABATENBHYIO W MPAKTHUECKYIO OOIacTH
KHU3HEACATEIHbHOCTH;

YMETh MHTEIPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJEH, MpeJiaraTb OpUTrMHAJIbHBIE MOIXOJbI U pElIeHUs,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) padora ¢ ungopmanmen:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Yy4eOHOTo
nocoOusi, HAay4YHO-MOMYJAPHOM JUTepaTrype, OHOJOTUYECKUX CIOBapsSX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3HPOBAThH
UHGOPMAIIMIO PAa3TUYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTHUECKU OLIEHUBATH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCTD;

(bopMyIUpPOBaTh 3aMpPOCHl U MPUMEHSATH PAa3IMYHbIE METOJIbI MPU MOUCKE U
otbope Ouosorndeckoit mHMOpMaIru, HEOOXOAUMOM IJIsi BBHITIOTHEHUS YYEOHBIX
3azay;

npuoOpeTaTh OMNBIT HCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMalbHYI0  (OpMYy  MpEICTaBIICHUS
ounonornyeckor nHpopmaruu (cxembl, TpaduKu, TUArpaMMbl, TaOIHUIIbI, PUCYHKH
" JpyToe);

WCTIONb30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
OMOJOrMYecKod HMHPOpMALME: MPUMEHATh XHUMHUYECKUE, (Qu3nyeckue u
MaTeMaTHUYeCKUe 3HaKHM U CUMBOJIBI, (popmysbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHME  CpEJCTBA
HaTJISTHOCTH;

BJIQ/JIeTh ~ HABBIKAMU  PACO3HABaHMSA W 3AlIUTHl  MH(pOpPMAIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSAIMM:

1)o0menne:

OCYIIECTBISITh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATH
B JIMAJIOTe WM TUCKYCCHM MO CYIIECTBY OOCYyXJI1aeMoil TeMbl (YMEHHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBATh CYXIACHUS OTHOCHUTEIHHO BBIMOJHEHUS MpeAsiaracMoi
3aJa4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIIUN APYTUX yYaCTHUKOB
auanora Wid JUCKYCCUH);

pacrno3HaBaTh HeBepOalibHble CpeJCTBa OOUICHMsS, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;



BIAJICTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaAMEPEeHUs JIPYTUX JIIOJIeH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPPEKTHOU Gopme (HhopMyIupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOK TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
S3IKOBBIX CPEJICTB.

2)coBMeCTHAasA AeSITeJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYAJIbHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUH YIEOHOMN 3a/1a4u;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JEHCTBUN C YUYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YjIeHa KOJIJIEKTUBA;

MPUHUMATh II€IM  COBMECTHOW  JEATENbHOCTH, OPraHU30BbIBATH U
KOOPJMHHUPOBATH JICMCTBUS IO €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JCHCTBHM,
pacnpenensiTh poiau € Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Kaue€CTBO CBOEr0 BKJAJa M KaXJOr0 YyYaCTHUKA KOMAaHJIbl B
oOmuit pe3ysabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

OpeaJiaraTb HOBBIE NIPOEKThI, OLEHHUBaTh HAEU C TO3UUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKONU 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B Pa3IUYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUITMATUBHBIM.

OBJaeHne yHMBEPCAJTbHBIMY PEryJIATHBHbIMU ACHCTBUSIMH:

1)camoopranusanms:

WCIIOJb30BaTh OMOJOTMYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEM U HX
pEIIeHUS B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKMX 3HAHUW I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBMSIX W MOCTYIKaxX MO OTHOIIEHUIO K YKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH MMO3HABATENIbHYIO NESITEIbHOCTh, BBISBISATH
npo0sieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a7aud B 00pa30BaTENbHOMN
JESATEeTbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTABJISITh IUIAH  PEHIEHUs MpoOJeMbl C  y4ETOM
HMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEAIOUTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIupsiTh paMKu y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOUYTCHUMH;

nenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;



CocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO MIUPOKOH SPYIUIUH B
pa3HbBIX O0JIaCTAX 3HAHMM, IOCTOSIHHO IIOBBINIATH CBOM 00pa3oBaTENIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPO.Ib:

JaBaTh OLICHKY HOBBIM CUTYyalllssM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJETh  HABBIKAMHM  TO3HABATENbHOM  pediiekcud KaKk  OCO3HAHMS
COBEpPILIAEMBIX JCMCTBHM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI PeIEKCHH AJIsi OLEHKU CUTyalluH, BbIOOpa
BEPHOI'O PELICHUS;

YMEThb OIIEHMBATh PUCKM MU CBOEBPEMEHHO IPUHHUMATh PELICHUS 10 HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI W apryMEHTBl JPYTMX I@PU AaHaIU3€ pe3yJbTaToOB
NEeSTENBHOCTH;

3)npunsaTHEe ce0st M APYTrUX:

MIPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PU AaHaIU3€ pe3yJbTaToOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro 4eJ0BEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBOeHHs mTporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamMera «buonorus»
Hay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI ICUCTBUI 1O OCBOCHUIO, HHTEPIPETALIUUA U
peoOpa30BaHUI0 3HAHWM, BUIBI JACSITCIBHOCTH IO MOJTYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUW B PA3JIMYHBIX YUYEOHBIX CHUTYaIUSX, @ TAKKE B PEATbHBIX
KU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMerHbie
pe3yJbTaThl MPEACTABICHBI MO TOJaM 00yUEHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO mpeamera «buomorus» ¢ 10
KJlacce NOJKHbI OTPaXKaTh:

c(hOpMHUPOBAHHOCTb 3HAHUN O MECTE U POJU OMOJIOTHU B CUCTEME HAYyYHOT'O
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YyHOU KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX H
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JJIsl PEIICHHS )KU3HCHHBIX 3a/a4;

YMEHHE pacCKpbIBaTh COJIEpKAHUE OWOJOTMYECKUX TEPMHHOB W TOHSATHI:
KU3Hb, KIJIETKA, OpraHW3M, MeTaboiam3M (OOMEH BEIIECTB W TPEBpPAIICHUC
SHEPI'uM), TOMEOCTa3 (CaMOPETyJIsilUs), YPOBHEBAsI OpraHU3alusl )KUBbIX CHUCTEM,



CaMOBOCHPOU3BENCHHE (PENPOIYKLNA), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHE Teopun (KJIETOYHas, XPOMOCOMHa,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJEKYJSIpHOH Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
INPOUCXOXKJIEHUsT KyJIbTypHBIX pactenuid H. M. BaBuiioBa), onpenensite rpaHuLibl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJJAMHU HAYyYHOT'O MO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHHUE YKUBBIX CHCTEM, NPOLECCOB M SIBICHWI, OpraHu3alus U MPOBEACHHE
OMOJIOTMUECKOTO  HJKCIEPUMEHTa,  BBLABM)KEHHWE  THIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEX]y MCCIEIyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TMOITYYEHHBIX
pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHI, TEOPUA M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJbI HA OCHOBAHUY IIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
AYKapHoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
MIPOLIECCOB: OOMEHAa BEILIECTB M MPEBPALICHUSI SHEPTUU B KIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OILUIOAOTBOPEHUS, PA3MHOXKEHHUS, WHIUBHIYAIBHOIO Ppa3BUTUS  OpPraHU3Ma
(oHTOTEHER);

YMEHHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
MPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KHU3HU C LEIpl0 obOecriedeHuss 0e30IacCHOCTU CBOETO 3J0POBbsI U 3/10pPOBbS
OKPY KaIOILUX JIOJeH, COOMI0IEHUS HOPM IPaMOTHOIO MOBEICHUS B OKpY Karolei
MPUPOJHON cpele, MOHUMaHWE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHUKEHUN
COBPEMEHHOM Ovonmornu U OMOTEXHOJOTHMH AN palMOHAIBHOIO
IPUPOAOIIONIB30BAHNUS;

YMEHUE pellaTh »JJIEMEHTAPHbIE TIE€HETUYECKHUE 3a/layd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CLEIUICHHOE HAacleJOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS IJSl MpPEJICKa3aHMsl HACJEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATH JIa0OpaTOpHbIE M MpakTU4YecKue padoThl, COOIIOIATh
npaBuia npu padote ¢ yueOHbIM U Ja0OPAaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh W HHTEPIPETHUPOBATH HHEMOPMALIUIO
OMOJIOTMUECKOTO  COJEP)KAHMS, BKJIIOYAIOIIYI IICEBJIOHAYYHbIE 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpeACTBAa MAacCOBOW MH(POpPMALIUMK, HAYYHO-TIOMYJISPHBIE
MaTepuabl), 3TUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJOTHUH,
MeAUIMHE, OMOTEXHOJIOTUH;



YMEHUE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as 6MoIOrMYecKy0 UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpenmeTHble pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE U POJU OUOJIOTHMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEeUICHUs KU3HEHHBIX 3a/1a4;

YMEHHE pacCKpbIBaTh COJIEpKAHUE OWOJOTHYECKHMX TEPMHHOB M TOHATHIA:
BU/JI, TOMYJISALNS, TeHOPOH, PBOIIOLMS, JBUKYIIUE CHIbI ((PAKTOPHI) IBOJIIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHJI000pa30BaHUE, JKOJOTUYECKHE (HAKTOPHI,
HPKOCUCTEMA, TMPOAYLEHThI, KOHCYMEHTBI, PEAYyLEHTbl, LEeNu MUTaHus,
AKOJIOTUYECKas MUpaMuaa, OUoreoreHo3, ouocdepa;

yMEHUE H3/1araTb OWOJOTMYECKME Teopuu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsS OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpimeBoro cxoactea K. M. bapa, depenoBaHusi TJaBHBIX HampaBieHUN U
nytedt spomoruu A. H. CeepuioBa, yuenusi o ouochepe B. U. Bepnaackoro),
OTIPENEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHUE BJIaJIETh METOJIaMHU HAYyYHOTO TMO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, NPOIECCOB M SIBICHHM, OpraHu3aius U IMPOBEIACHHE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIABW)KCHUE  TUIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEXAY HCCIECIyEMbIMU BEIUYMHAMU, OOBSICHEHHUE TMOTYyYEHHBIX
pE3ybTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSITHH, TEOpU W 3aKOHOB, YMEHHUE
JIeJ1aTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHbIE TPU3HAKU CTPOEHUS OUOJOTHUUYECKUX
OOBEKTOB: BHJIOB, TMOMYJISIIIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOreoEHO30B W  3KOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa3oBaHUs, MPHUCIOCOOJIEHHOCTH
OpraHU3MOB, JEWCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OpPraHuW3Mbl, MEepeHoca
BEIIECTB U TIOTOKA HHEPIHMM B HKOCHUCTEMAaX, AHTPOINOTEHHBIX HM3MEHEHUN B
HPKOCHUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTCOXMMUYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH TOJyYCHHBIC 3HAHUS IS OOBSICHEHHsI OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHUM, JUI NPUHATHS NPAKTUYECKUX PELICHWHW B IOBCEAHEBHOU
KU3HU C LeNplo obOecriedeHuss O0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPY KaIOIUX JI0JIeH, COOI0IEHUS HOPM IPaMOTHOT'O TIOBEICHUS B OKpY Karoei



MPUPOJHON cpesie, MOHUMaHWe HEOOXOMAMMOCTH WCIOJIb30BAHUS JIOCTHKEHUN
COBPEMEHHOW OMOJIOTUH JIJISl PallMOHAILHOTO MPUPOOIIOIb30BAHHUS;

YMEHHUE pelaTh dJIEMEHTAPHBIC OMOJIOTHMUYECKHE 3a/1aud, COCTaBIISATH CXEMBI
MepeHoca BEIIECTB U SHEPTUM B IKOCUCTEMAaX (1IN MUTAHUS);

YMEHHUE BBIMOJIHATH JIA0OpAaTOPHBIE W MpaKTU4YecKue padoThl, COOIIOIAThH
mpaBujia Ipu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH HHGMOPMAIUIO
OMOJIOTUYECKOTO  COJIEP)KAaHMsI, BKIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TJOOAJBHBIE  DKOJOTMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO ITO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IMHCHMEHHBIC W YCTHBIE COOOIICHUS,
00001mas 6uoIorMUecKyr0 HHPOPMAIUIO U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBouacon DJIeKTPOHHbIE

Ne HanmenoBanuepasieios u (poBbIe)

n/n TEMIIPOrpaMMbl Bcero Koutpoabsnubiepadorsl | IlpakTnueckuepadoTsl P
o0pa3oBaTe/bHbIEPECYpPChI
but6mmoreka [{OK

1 b 2 .
HoNoTHAkakHayka 0 0-5 https://m.edsoo.ru/7f41¢292
) JKuBbIle cucTeMbl B X | 0 0 bubmmoreka [JOK
OpraHu3alus https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUI COCTaB U CTPOEHUE 2 0 1 bubnmnoreka [JOK
KJICTKHA https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
4 Kp3neesTenbHOCTEKIETKE 6 0 0 https://m.edsoo.ru/7f41¢292
Pazmuoxenue u
5 WHJUBUIyaIbHOE Pa3BUTHE 5 0 1 bubmmorexa [IOK
JHBHALY p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencrBeHHocts u 2 0 15 bubnuorexa [JOK
M3MEHYUBOCTHOPraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekuusiopranu3MoB. 3 0 0 bu6muoteka [{IOK
OCHOBBIOMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
8 Pesepsrocspems ! 0 0 https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 14 0 4
I[TPOT'PAMME




11 KIIACC

KonnuyecrBouacos DJICKTPOHHBIE

Ne HaumenoBanuepasuesioB u (mupoBbie)

n/n TeMIIPOrpaMMbl Bcero Kourpoasubiepadorsl | IlpakTnueckuepadoTsl P
o0pa3oBaTebHbIEPECYPChI
but6mmoreka [{OK

1 1
IBOMOUKOHHAAOUOTOTHS ? 0 https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHUE U pa3BUTHE 9 0 0.5 bub6nuoreka [IOK
JKU3HU Ha 3emIie ' https://m.edsoo.ru/7f41cc74
3 Opranusmel U 5 0 1 bubnmnorexa [JOK
OKpY’Karolascpe/a https://m.edsoo.ru/7f41cc74
4 CooOmiectBa u 9 0 0 bubmmoreka [{OK
JKOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
but6mmoreka [JOK
> Peseperoeapems 2 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 14 0 )5
[MPOI'PAMME ’




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* buonorus, 10 xmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6mos A.M. u
npyrue /Ilon pen. [laceunuka B.B., Axuronepnoe o6mectBo «M3narenbcTBo
«IIpocseienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyoiioB A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AkumonepHnoe o61mecTBo «M3narenbcTBo

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI JISA YYUTEJIA

®enepanpHas pabouasi mporpaMMa CpeJHero o0IIero oopa3oBaHusl.
BUOJIOT'UA (6a3oBbiit ypoBens) (s 10—11 kimaccoB 00pa3oBaTeIbHBIX
OpraHu3aIuin)

buonorus. Pabouue nporpammel. [Ipenmernas aunus «JIunus xuzam». 10—
11 kiaccsl : yue6. mocobue st 001eo0pa3oBar. OpraHu3aui :

0a3oBbIii ypoBeHb / B. B. [laceunuk, I'. I'. [lIseros, T. M. EdumoBa. —

2-e u3a. — M. : IIpocBemienue, 2021. — 64 ¢

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HMHTEPHET
Enunas xonnekius nudpoBbix 00pa3zoBaTelbHbIX pecypcoB http://school-

collection.edu.ru/



®denepalbHbIN HEHTP HHPOPMAIIMOHHO-00pa30BaTEILHBIX PECYPCOB
(®IIMOP) http://fcior.edu.ru/

Bce mns yunrens 6uonoruu http://bio.1september.ru/

Bcs 6uonorus http://www.sbio.info/

INocynapcTBennsiii JlapsuHoBckuit My3eit http://www.darwin.museum.ru/



