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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€, ColIepKaHus, pPe3yJbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
NPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAUEHUH B MMO3HAHUM KUBOUM MPUPOJLI U 00ECIIEeYeHUN
CYILIECTBOBAaHMS 4esoBedeckoro ooOmiectBa. COrjacHO Ha3BAHHBIM IOJIOKEHMSIM,
ompeiesieHbl OCHOBHBIE (DYHKITUU ITPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeJCTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUS OOYYArOUIUXCS CpEACTBAMU
yueOHoro mnpeaMera «buosorus», omnpenenser o0s3aTeabHOE MPEIMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYpY, pacupeielieHHue Mo pa3jenaM ¢ Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABaTEIbLHOMU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaIM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABIEHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, HKOJOTUUECKOTO MBIIICHHS, PEJICTABICHUN O 3I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ W3ydeHHEM OOIEeOMOIOTHUECKUX TEOpPUH, a TaKKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOI0 PaHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCETHEBHOM KU3HU JJIS PEIICHUS] MPUKIAIHBIX 3a7a4, B
TOM 4YHCle: NPOQUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHMUI YEIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUS AKOJIOTMYECKHU
IIEJIECO00Pa3HOTO TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaam3a
BIIUSIHUS XO3SMCTBEHHOM JAESTENBHOCTH 4YeJIOBEKa HAa COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBIEHHOCTH
yueOHoro npenMera «buosiorus» MpoaUKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus



YCIOBUH ISl pEeLIEHUsI OJHOW M3 aKTyaJlbHbBIX 33]a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeamnoiaraeT (GOpMHUpPOBaHHE Yy  OOYYarOIIHUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclIUpseT U 000OMAeT 3HAHUSA O KUBOM MHpUpone, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, YKOJOTHYECKOTO MBILIEHHS, IEHHOCTHOTO OTHOIIEHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydenue 6uosornn odecrneynBaeT yciaoBHs sl GOpMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHUM Y4eOHOro Mpeamera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3ULIMH KyJbTypOCOOOpPA3HOTO MOJXO0Ja, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOU aesTtenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOIOrMYecKOro o0Opa3oBaHMUsl.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorusy»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHM4ecKOro MHpay,



«DBOIOIHUS KUBOU TIPUPOJIBI», « IKOCUCTEMBI U TIPUCYIIUE UM 3aKOHOMEPHOCTI.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJICHNE  OOyYaOMMMHCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHATIBHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JEHCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOU TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTimkeHne 1ienu u3ydeHus ydeOHoro mpeameta «buonorus» Ha 6a3oBOM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYyYaIOIMMUCS CHUCTEMbl 3HAHUH O OMOJOTMYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIy>KallluX OCHOBOU
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3u U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3allid, BHIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYAIOIMMUXCS ITO3HABATEIBHBIX, WHTCIUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEH B MPOIECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTHY HAyYHBIX B3TJIIIOB, WIAEH M TIOJIXOJOB K HM3YyYCHHIO JKHBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUY;

CTAaHOBJICHME Yy OOydJarommxcs oO0meil KyJIbTypbl, (YHKIIMOHATLHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATH M OICHWBATH SBIICHUS OKPY’KAIOIIETO
MHpa JKMBOW TPHUPOJALI HAa OCHOBAaHWM 3HAHWUW W OIBITA, IOJIYYEHHBIX IIPH
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTHIA;

BOCIIUTaHNE YOEXKIAEHHOCTH B BO3MOYKHOCTH TTO3HAHHS YCJTOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEpEIKHOTO OTHOIICHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBAHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOMN KYJIBTYPHI, I (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUM B MOBCEIHEBHOM >KU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEN cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbLHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaAMETHOI o0nacTh « ECTeCTBEHHO-HAyUYHbIE NPEIMETHI.

Jlst m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 kmacce — 34



yaca (1 gac B Henento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAHUS KUBOM IPUPOBI (HAOIIOAEHUE, IKCIIEPUMEHT, ONTMCAHUE,
U3MEpEeHHe, KiacCU(pUKALMs, MOJAEIUPOBaHUE, CTaTHUCTHYECKas o00paboTka
JTAHHBIX ).

JemoHncTpanum:

[Toptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Tpaktnueckast pabora Ne 1. «Mcmosb3oBaHue pas3inyHBIX METOAOB NpHU
U3Y4YE€HUU OMOJIOTMUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTteMbl 1 MX OPraHU3aLMsL.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CHCTEM OT HEOPTraHUYECKO NPUPOIbI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKUH ), OMOCEepHBIA.

JlemoHncTpanum:

Tabmunp!l U cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHH OpTraHU3aLUU
YKUBOU IIPUPOIBI».

O6opynoBanue: moaenb MoJiekyisl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpODJIEMEHTHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpPAIbHBIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAJIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJEKyJdbl (TIepBUYHAs, BTOpPUYHAS, TPETHYHASA W
YeTBepTUYHAsl CTPYKTypa). XUMHUYECKHME CBOMcTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.

®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.



OT1nuuns GepMEHTOB OT HEOPTraHMYECKUX KaTaJnu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a u  JAe30Kkcupudo3a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esUI003a). buonornyeckue GyHKIIMM yTriIeBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodobHble  cBoicTBa. buonornmueckne QynHkumm smnuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[MuTonorus — Hayka o kietke. KnerouHnas Teopust — npuMep B3auMOICHCTBUS
uei 1 PakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOmiMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKas W mpokapuotudyeckasd. OcOOEHHOCTH
CTPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKAPUOTHYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBLHOM, >XUBOTHOM W
rpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. LluTomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JIIC, ammapat ['onbmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKU: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApUM u 1mactua. Buasl tumactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KIyTUKU. DYHKIMHA OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: sjuepHas 000s0ouKa,
KapuoIU1a3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX JIEMEHTOB B dKUBOU TIPUPOJIEH.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OeliKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «CtpoeHue momnexybl
AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,



«CTpoeHHE s51pa KIETKW», «YTIeBOABD, «JIMmuasn».

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHUH, W3MEpPEHH, HKCIEPUMEHTOB, MHKpPOIpEnapaThl pPAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHne KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl).

JlabopatopHas pabota Ne 2. «M3ydyeHue cTpoeHUsI KIETOK PACTCHUI,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OIMCAHUEY.

Tema 4. ’KusHe1essTeIbHOCTb KIECTKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALIMS (TUTACTUYECKUM OOMEH) U
JUCCUMMWJISALUS (PHEpreTUUeCKUid OOMEH) — JB€ CTOPOHBI E€JUHOrO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTUM B IOHHMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBINA U reTepoTpodHblid. Ponbs GpepmeHToB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (D)OTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTEHHUU.

XeMOocHHTe3. XEeMOCHUHTE3UPYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HM Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMpPOBAHHE DSHEPruM B KJIETKE. OTambl HSHEPreTUYECKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnoponHoe okKucCIEHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTensbHoe dbochopunupoBaHue. D dexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucior. Ponbp pubGocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. WM.
WBanoBckuit). OCOOEHHOCTM CTPOECHHMSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36yautens CIIN/a.
OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.



JlemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel muTaHus», «Metadomusmy, «MUTOXOHAPUSY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1uKa Bupyca CIIM/a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKII, WIM JKU3HEHHBIM LUK KieTku. WHTepdaza U MuTos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIumiou HeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{utonoruyeckue OCHOBBI PA3MHOKEHHSI W  WHIUBUAYaAJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasmme Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJIOrMYECKU CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromTo3.

@DopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecronoro
Pa3MHOKEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €T0 3HAYEHUE JJIs1 CEJEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOOTO.

Meito3. Cranuu meiio3a. Ilpouecchl, mpoucxomsiiue Ha CTaausix Menosa.
[ToBenenne xpomocoM B Merno3e. KpoccuHrorep. bHOJIOTMYECKUH CMBICT H
3HAYEHHE MENO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOCHHUSI SMIIEKIETOK U crepmMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX YKUBOTHBIX:
npobienue, racTpyisiiusi, opranorene3. [loctamOpuoHanbHOE pazBuTHe. TUIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BimsHue
CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pazButue pacreHuil. OHTOreHE3 LIBETKOBOTO PACTEHUS: CTPOCHHE



CEMEHH, CTaJINU PA3BUTHSL.

JlemoHncTpanum:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUI», «BereraruBHoe pa3MHOKEHHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocombly, «Kierounsrii uukmy, «Pemmukamus JHK», «Mutos3y,
«Menosy», «Ilpsmoe n HenpsMoe pazBuTHe», «l'ameroreHes y MIEKONUTAIOIUX U
4enoBeKka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKpOHpenapaTsl «CriepmMaTo30u bl
MJIEKOIUTAIOMIETO», «SIMIIEKIeTKa MIIEKOMUTAIOmEroy, «KapuokuHes B KieTKax
KOpelKa JIyKa», MarHuTHas MoJieNib-anmuiukanus «Jlegenue KIeTKu», MOJelb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlabopatopHas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKAaX KOHYMKA
KOpeIIKa JIyka Ha TOTOBBIX MUKpOIIpernapaTax.

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOMpenapaTax.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3Butus reHeTuky. Poibs nurtosioruu
U SMOPHOJIOTUU B CTAHOBJICHUM TEHETUKHU. BKiIaa pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUNT,
HUTOI€HETUYECKUHN, MOJEKYISIpHO-TeHETUYECKH1). (OCHOBHBIE T€HETHYECKHE
noHATUS. ['eHeThdecKass CHMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpuHoe CKpenmBaHue. 3aKoH eAuHooOpa3usi TUOPUIOB TMEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoTe3a ynctoThl rameT. [loJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHHWE. 3aKOH  HE3aBUCHUMOTO  HAcJIeOBaHUS
npu3HakoB.  [luToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanm3upyromee cKkpeuBanue. Mcnonp30BaHne aHAIM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPECIICHHsI TEHOTHUIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CUEIJIECHHOMY HaclieJoBaHUIO TeHOB. HapyllleHue cuernieHus reHoB B pe3ysibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHAas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
xpoMocoMbl. ['omMoraMeTrHole W TreTeporameTHbie opraHu3mbl. HacnegoBanue
MPU3HAKOB, CLIETVICHHBIX C MTOJIOM.

N3meHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.



Ponp cpenpl B HEHAcNEeACTBEHHOW  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuun npusHaka. KonnyecTBEHHBbIE M Ka4YE€CTBEHHBIE MPU3HAKU M KX
HOpMa peakiuu. CBoMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYHMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTHA. MyTarmoHHass U3BMEHYMBOCTh. Kimaccudukamnus MyTamuii: TeHHBIC,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa ¥ mpuurHbl MyTaluidi. MyTareHHbie (akTopBbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaclieAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHUYCCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnsie 3a00JicBaHUS 4YeEJIOBEKA: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPEeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICUCHUS TEHETUYECKHUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TE€HETUKH B MIPEJOTBPAICHUHN U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeIoBEeKa.

JlemoHncTpanum:

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

Tabmuiet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS U €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpeluBaHHEY,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Meino3sy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTMYeckue KapTbl pACTEHUM,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBuw», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaenUu-amInKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurubpunnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOI W Mukpornpenapar «J/pozoduna» (Hopma, MyTrauuu
(dbOopMBI KPBUTBEB M OKPACKH Tela), repoapuii «I opox moCceBHOM.

JlabopaTtopHble M NpakTHYecKHe padoThI:

Jlabopatopuas pabota No 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIIPEapaTax.



JlabopaTtopnas padota Ne 6. «3yuenne MoauuKamoHHON U3MEHIUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. « AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKALUS.
Yuenne H. . BaBumoBa o0 1eHTpaXx IPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTe€HUM. LIEHTpbl MPOUCXOXKIACHUS AOMAIIHUX XKUBOTHBIX. COpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M KUBOTHBIX. OLEHKa 3KCTepbepa. bIuM3KopoACTBEHHOE
cKkpenuBanue — HMHOpuAMHT. Yucras nuHus. CKpellMBaHUE YHWCTHIX JIUHUMH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TOJMUIUIONAO0B. JIOCTMKEHHUS CENEKIMW PACTEHHWM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

buotexHonoruss Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIbl
co3ganusi pexomoOuHantHod JIHK wu TtpaHcrennsix opranuszmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KinonupoBanue BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. [MO  —  reHeruyecku
MOAU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuubr u cxembl: kKapta «lleHTpBI MPOMCXOXKACHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. liBaHoBay,
«lomumnonaus», «OOBEKTHl OuOTEeXHONOTHUN», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIJIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JlaGopaTopHble U MpaKTUYEeCKHEe PadOThI:

Okckypcust «OCHOBHBIE METOJAbl M JOCTHXKEHUSI CENEKIMU pPACTEHUU U
KUBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOPATOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3>BOJIIOIIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BOMONUU. [lameoHTOIOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTMYECKOW JICTOMMCH, TEpPEXOJHbIe (OPMBI.
buoreorpaduyeckue: cxocTBO U paznuuue payH u ¢jaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHbBIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHKyIIME CHJIBI 3BOJIOUMK BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeIeiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkponsBosorus. [lomynsuus kak equHUIA BUA U DBOJIOLIMH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTalMOHHbBIN
npouecc M KOMOMHATHBHas M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30iumst 1 Murpanus.

EctecTBeHHbII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMOUUU. [Ipumepsr
MIPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBoinorusi. DopMbl  IBOJNIOIMUMU:  (puiieTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[IponcxoIeHne OT HeClEeUUaTM3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paauanus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmupe! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtalonHas



U3MEHUYHBOCTHY, «ApoMopdo3e», «nunoamanramuuy, «OOmmas aereHepanusy,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuey», « IKOJIOTMYECKOE BUI000pa30BaHUE.

OO6opyioBaHUE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra O3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XpOMOCOM», BJIaxHble Tmpemnaparel «Pazsutne Hacekomoro», «Pa3zButue
JATYWIKW», MUKponpenapat «/po3zodpuna» (Hopma, MyTaruu (pOpMbl KPbUILEB U
OKpacKH TeJna).

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JlonaydHble TpPEACTaBICHHUS O 3apOKICHMM XW3HU. HaydHble ruUmoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepmus. XHUMHUYecKas
HBOMIONUS. AOMOTEHHBIM CHHTE3 OPTaHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUYECKOM 3BoIIoIMU. HavyanbHbie 3Tanbl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME ITPOTOKJIETKH. llepBble KIETKM W KX DBOJIOLMS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas dpel. [lameosolickas spa U €€ TMepUOAbl: KEMOPHUICKUH,
OPIOBUKCKUH, CUIIYPUNCKUN, TE€BOHCKUI, KAMEHHOYT' OJIbHBIN, [IEPMCKUH.

Me3o301cKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIMU PACTUTENILHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [[0siBNIEHHE, paCUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BoMoUHH. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MIPOUCXOKICHUHM YeJloBeKa. MeTronbl u3ydyeHus aHTponoreHesa. CxoncrtBa u



pa3nuyus 4esI0BeKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MTOJIOKEHUE YEIIOBEKA.

HBuwxymme  cuibl  (pakTopel) — aHTpomorenesa.  HacneacTBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBI 0TOOp. OOIIeCTBEHHbI 00pa3 KU3HH,
M3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymeneli, YenoBek mnpsaMoxomdmni, YenoBek HeaHAEPTAIBCKHANW, YenoBek
pazymHbIii. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIH.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOUJIHAS
(eBpasumiickasi),  HeErpo-aBCTpaJouAHas  (PKBaTOopuaibHAasl),  MOHIOJOWUJHAs
(a3maTcko-aMepuKaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3uukHoBeHHMe COIHEUHON CcHCTEeMbI», «Pa3Buthe
opraHudeckoro mupa», «PacturenpHas kieTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YeJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NaJICOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNoBeKa», «llpeBHenmmue moam», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HenoBedecKue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknaenue  yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHBOHIIA), CIIETIKK WJIU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeJoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUecKass Talnuma, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTEHUH U
YKUBOTHBIX B KOJUICKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBII WK KPaeBEeIUECKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpY:KawIIas cpeaa.

DKoJNorus KaK Hayka. 3ajauu U pa3feibl IKOJIOTuA. MeToabl SKOJOTHUECKUX
UCCJIEIOBAHUI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YyIIHAs, MMOYBEHHAS,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonoruueckux (HakTOpOB:



abuoTuuecknue, OMOTUYECKME U aHTPONOreHHble. JlelicTBUE SKOJOTHYECKUX
(GhaKTOpPOB Ha OPTAaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHM3MOB K  JIEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJECHCTBUI:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMNO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBAPTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHOTUYECKMX B3aUMOJEHUCTBUN JJI CYyLIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSALUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MUrpanvs. J[mHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHncTpanum:

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

Tabmuupbl u cxemsl: kapta «IIpupogusie 30HbI 3emium», «Cpeabl oOUTaHUS
oprannsMoBy», «®doronepuoguzm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie ¥ NpakTHYeCKUe padoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOCHHOCTH PACTCHUM U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo01miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkosornuecknue cuctembl (dkocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B SIKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IMileBble LeMM U CETH.
OcCHOBHBIE TOKa3aTeau HKOCUCTEMBbI: OMomacca, MNPOAYKIUS. DKOJIOTMYECKHE
NUPAMUIBL:  TPOAYKIMM, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBIL.  YPOOIKOCHCTEMBI.



buonorudeckoe u X0341iCTBEHHOE 3HAYCHHE arPOIKOCUCTEM B YPOOIKOCUCTEM.
buopasznooOpasue kak (akTtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
rI100anbHOM 3KOCHCTEMBI. J[MHAMUYEeCKOoe paBHOBECHE W OOpaTHasi CBsA3b B
onocdepe.

KpyroBopoThl BemecTB 1 OMOreOXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHU B Onocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Ounopa3zHooOpa3us Kak OCHOBa ycToM4YMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
YOpaBJIEHUS NPUPOJHBIMU pECypcaMd U HUX UCIHOIb30BaHuE. JlOCTHXKEHUs
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpuUpody», «BaxHeWmme WUCTOYHUKHU
3arps3HEHUs] BO3AYyXa U FPYHTOBBIX BoA», «IlouBa — Ba)KHEWIIasi COCTABIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBeiil d3¢dex», «DakTopsl
pPaJOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anruKanus «Tunmudabie OMOIIEHO3bI», TepOapwHii
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiieHos», « Bpenurenu BaxxHeUInx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJICKIMH pACTEeHUH W
YKUBOTHBIX, MPUHAAJIEKANIME K PA3HBIM SKOJOTMYECKUM TpyMraM OJHOIo BHUA,
Kpacnas xuura Poccuiickoit ®enepanmn, u300pakeHUs OXpaHSEMbBIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacuo ®I'OC COO, ycraHaBiauBalTCsS TpeOOBaHUS K pe3ylibTaTam
OCBOEHHUS  OOy4YalOIUMHUCS TPOrpaMM  CpelHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON
IpaXXJaHCKOM MUJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHuio  OuOJOoTrHuH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pPa3BUTUS OUOJOTHYECKOIO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
CANHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMHU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBQ)XKCHUS, OCEPEKHOT0 OTHONIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKUAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mnpenmera «buomorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh ¥ CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JEITEIBHOCTH B MPOLIECCE PEATU3alUi OCHOBHBIX HAIPaBICHUHN
BOCHIUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX UM MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXxJaHCKOU HUJIEHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOIHOMY HACJICAUIO U MaMITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO IIPUHATHS LIEHHOCTENM CEMENHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE AYMOILMOHAIBHOTO BO3ICMCTBUSI )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMaHHWE W pealu3alnus 370pOBOro M 0Oe3omacHOro obpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IUYHbIM cepaMm MnpodhecCHOHANbHON AESTENbHOCTU, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HAaHME TJI00aJTBbHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHUS W YyMEHUs TPU peHIeHUu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAKOUIEH
NPUPOIAHON cpeie, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSTHBIE IKOJIOTHYECKUE



MOCJIE/ICTBHS NPEANPUHUMAEMBIX AEHUCTBUI U IPEAOTBPALLATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJACTBOBATbC MMM B ITO3HABATEIIBHOM, KOMMYHMKAaTUBHOM WM COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN JEATEIBHOCTH 3KOJIOTHUECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu@uKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeACTaBICHUsT 00 OKpYXKalolleM MHpPE KaK O €AUMHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NIPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YPOBHSI Pa3BUTHUsI MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTEeH BBIXOAA U3 II00aJIBHBIX IKOJOTHYECKUX MPOOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TMPHUPOJIHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
pU U3y4eHUH OUOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOISANIMX B HEM M3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE Hay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
pelieHns IpodJieM B PEANIbHBIX )KU3HEHHBIX CUTYALINSAX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTHU B



COOTBCTCTBUH C )KU3HCHHBIMH HOTpe6HOCT$IMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAaYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)XKarouue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CUCTE€Ma, HayYHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCaIbHble Y4eOHbIC JeWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YaloIIUXCs, CIOCOOHOCTh
oOyyaromuxcs MCIIOJIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEPCAIbHbIE Yy4ueOHbIE JCHCTBHS B
MO3HABATEILHON U COIMAJIbHON MPaKTHKE.

MeTtanpenMeTHbIE PE3yJbTaThl OCBOCHHS IPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaanenue YHHBEpPCATbHBIMH Yu4eOHbIMU NMo3HABaTeJIbHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UPOBATh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHMHM 3HAHUM MPHUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATHHA (BBIICIATh UX XapaKTEPHbBIC MPU3HAKH, YCTAaHABIIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPaCCYXICHUS (MHIYKTUBHBIC, EAyKTUBHBEIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a
TaKke  MPOTUBOPEYMH  pa3sHOTO  poja, BBIABICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS



MaTepUaIbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaJIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHbIE BUJIBl JACSITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUH, MPEeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBIIATH [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOAUTh APTyMEHTHl Jis J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IEPEHOCUTh 3HAaHUS B MO3HABATEJIbHYI0 U MPAKTHUUYECKYI 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHMHAIBHBIE MOJIXOJbl U pElICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIUK (TEKCTE y4eOHOro
nocoOusi, Hay4YHO-IOMYJISIPHOM JjuTeparype, OHOJOTMYECKUX CIIOBapsiX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IpEaCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

(GopMyIMpOBaTh 3aNpOChl U IMPUMEHATh Pa3/IMYHbIE METOABI NPU MOUCKE U



otOope Ouosornueckoil MHGOPMAIUK, HEOOXOUMOMN JIJIsl BBITIOJTHEHHS yU4eOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MPEACTaBICHUS
Ouonornueckoi HHPopMaIu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
Oouonornueckoi uHGpoOpManuen: NPUMEHATh XUMHUYECKHEe, (usmueckue Hu
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMYyJbl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HarJIsAHOCTH;

BJIAJE€Th  HAaBBIKAMHM  paclo3HaBaHUS M 3allUThl  WH)OpMaIuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiajeHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU AeHCTBUSMM:

1) o0mennme:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHU MO CYLIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaraeMon
3a]]a4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3MIIUNA APYTUX YUYACTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOCOOAMH OOINECHHS M B3aWMOJCHUCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI U pelIeHUU OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHHs TPYMITOBLIX (HOpM B3aMMOJIECHCTBUS MPU PELICHUH YIeOHOU 3a/1a4H;

BBIOMpPATh TEMAaTHUKy M METO/bl COBMECTHBIX JCUCTBUI C y4€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH KaK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh 1I€Td  COBMECTHOM  JEATENbHOCTH, OpTraHW30BBIBAaTH U
KOOPJIUHUPOBATh ACUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeienarh pojad € Y4E€TOM MHEHHMH YYaCTHHKOB, OOCYXIaThb pe3yJbTaThl



COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEU C IIO3ULHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBi1aieHHe YHMBEPCAJIbHBIMHU PEryJIsSTHBHBIMHU ACHCTBUAMM:

1) caMmoopranu3anms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pEIIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaul B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrOoCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTyalluu, BbIOOpA
BEPHOT'O PEILICHUS;

YMETb OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU aHaJIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:



NPUHUMATD €051, TOHUMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAINU3E€ pEe3yJIbTaTOB
NEeSATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOro YeIoBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CHEIUBUUYECKHE I yaeOHOTO TpeaMeTa «bruomorus
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsX, a TAKXKE B pPEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI MO TOJIaM 00yUEHHUS.

[IpeameTHbIe pe3ylbTaThl OCBOCHUS ydueOHOro mpeamera «buomnorus» ¢ 10
Kjlacce NOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COJICpKAHUE OMOJIOTMYECKUX TEPMHUHOB U TIOHATHIA:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEeH BeEIIeCTB U TMpeBpalieHue
DHEPTUM), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBasI OpraHU3aIlis KUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOTYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

YyMEHHUE Wu3JIaraTb OWOJIOTMYECKUE Teopur (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u y4enus (0 meHTpax MHOTO0Opas3usi u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIaJIeTh METOJaMU HAy4YHOTO MO3HAHUs B OMOJIOTHH: HAOMIOACHUE U
OMMCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBJIICHHI, OpPraHU3alMsl U MNPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXy HCCICIyeMbIMH BEIMUYMHAMU, OOBSICHCHHE IMOTYYSCHHBIX
pe3yJbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUHA U 3aKOHOB, YMEHHE
JI€JIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHbBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoT, OJHOKJIECTOYHBIX W MHOTOKJIECTOYHBIX OpPraHW3MOB, OCOOCHHOCTH



IPOLIECCOB: OOMEHa BEIIECTB UM MPEBPALIECHUS PHEPTHH B KIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meno03a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecredeHus Oe30MacHOCTH CBOETO 3I0POBbs U 3I0POBbSA
OKPY>KaIOILUX JIFO/IeH, COOIIOIEHUS] HOPM I'PaMOTHOIO IOBEJECHUSI B OKPYXKAIOLIE
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE TE€HETUYECKHUE 3aJlayd Ha MOHO- U
JUTUOPUIIHOE CKPEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JIJIsl MpEJCKa3aHUsl HAacJIeJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOIMHOATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 TIICEBJOHAYYHbIE 3HAaHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIMU, HAYYHO-TIONYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro mpeameta «buonorus» ¢ 11
Kjacce NOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpPa M HAYYHOIO MHPOBO33PEHHMS, O BKIJIAJIE€ POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
BU/I, TONYJISALNS, T€HO(OH, IBOJIOLMS, ABMKYLIUE CUIBI ((PAaKTOPBI) IBOJIIOLUH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000PA30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,
DKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEIYLUEHTbl, LENu MUTaHUS,
AKOJIOTHYECKas TMpamMua, OMoTreoreHos, onocdepa;

YMEHHE H3j1araTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHUs DBOJIOIMHM), 3aKOHbl W 3aKOHOMEPHOCTHU



(3aponpimueBoro cxoactsa K. M. bapa, yepenoBaHus IIaBHBIX HaIllpaBJICHUH H
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKJy HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOIYYEHHBIX
pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH, TEOPUM M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, MONYJSALHUA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreoleHO30B M HKOCUCTEM, OCOOEHHOCTH IIPOILIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHOCOOICHHOCTU
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB M TNOTOKA SHEPIMM B SKOCHUCTEMAX, AHTPONOTE€HHBIX W3MEHEHUU B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 oOecredeHus: Oe30MacCHOCTH CBOEro 3[0pOBbS M 370POBBS
OKPYXAaIOLUX IO, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KAIOIIEH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsI pallOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

YMEHHUE peliaTh dJIEMEHTApHbIEe OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATh HWH(OOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3jiejioB U TeM K n (undposBbie)
) NMPOrpamMMbl Bcero OﬁﬂTpom’m’le p6aKTn'lecKne o0pa3oBaTe/ibHbIE
padoThl padoTbI pecypeb
bubnunoreka LIOK
1 buonorus kax nayia 2 0.5 https://m.edso00.ru/7f41¢c292
bubnunoreka LIOK
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 htts://m.edsoo.ru/ 741292
. bubnunoreka LIOK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 httos://m.eds00.ru/7f41c292
bubnunoreka LIOK
4 FKH3HEASATENLHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
PazMHOkeHUE 1 MTHAUBUAYATbHOE Pa3BUTHE bubnnoreka [JOK
5 5 1 :
OpraHu3MOB https://m.edso00.ru/7f41¢292
6 HacaencrBeHHOCTS M N3MEHYUBOCTD 5 15 bubnunoreka LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3sMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
bubmnoreka IIOK
8 Peseparoe ppems 1 https://m.edso00.ru/7f41c292
9 ®opmupoBaHue QyHKIIMOHATBHON 18
rPaMOTHOCTHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 52 0 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 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM K n (undgposBbie)
B NpOrpamMmbl Bcero OﬁﬂTpom’m’le p6aKTn'lecKne o0pa3oBaTejibHbIE
padoThbI padoThI pecypebi
bubnunorexa LIOK
1 JBOMONEONHAS GHoNOrHs 9 1 https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBeHME U pa3BUTHE )KU3HU Ha 9 05 bubmmoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranm3mbl 1 OKpykKaiomas cpena 5 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo011ecTBa ¥ 3K0JI0THUYECKHUE CHCTEMBI 9 httos://m.eds0o.ru/7fA1ccT4
bubnunoreka LIOK
S Peseproc Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5
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