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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUECKYID OCHOBY IS
OTIpEIEICHHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4EeOHOro IMpeameTa
«buosiorus» CcocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHus, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMoIOruu, €€ 3HAYCHUH B TO3HAHUM KUBOM MPUPOJLI U 00ECIICYeHUH
CYIIIECTBOBAHMSI YeIOBEYECKOTO o0miecTBa. COTsIacCHO HAa3BaHHBIM TIOJIOKCHHSIM,
ompeiesieHbl OCHOBHBIE (DYHKITUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUS OOYYAIOUIUXCS CpEACTBAMU
yueOHoro mnpenMera «buosorus», omnpenenser o0s3aTeabHOE MPEIMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYpYy, pacOpelielieHHue 1o pa3jenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEILHOCTh M3YUYEHUsI YUEOHOTr0 MaTepuana ¢ yu4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCA.

B nporpaMmme 10 OHOJIOTMM TakXe YYMTBIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIbLHOMU
NeATeTbHOCTH/Y4EOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaIM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABIEHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, HKOJOTUUECKOTO MBIIUICHHUS, PEJICTABICHUN O 3I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpYKalollled NpUpOJIHON cpeje.
[TosTOMy Hapsy ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHH, a TaKKe 3HaAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOI0 PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEITHEBHOM KU3HU JJIS PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM YHClie: TPOPUIAKTUKK HACJIEICTBEHHBIX 3a00JieBaHUIN YeIoBeKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
1eJIECO00Pa3HOr0 TOBENCHUS B OKpY)KAIOIIeH MPUPOMHON Cpene, aHaiam3a
BIIMSIHUSL XO3SMCTBEHHOM AESTEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOJHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMaHUS K NMPUKIAJHON HAIIPaBIEHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO OOeCTIeUeHUs
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YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHOTO OHOJOTHYECKOrO
oOpa3oBaHMs, KOTopasi mpeamnojaraeT (GOpMUpPOBaHHE Yy  OOYyYarOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclIdpseT U 000OMAeT 3HAHUSA O XKUBOM MpUpone, €€
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, YKOJIOTMYECKOTO MBIIUIEHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

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 KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpa¢uu. Ha3BaHHbIE MOJOXKEHUS O NpEJHA3HAYEHUH Y4YEOHOro IMpeameTra
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C TO3ULIMH KyJbTypOCOOOpPA3HOTO MOJXO0Ja, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAHWUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOIOrMYecKoro oopa3oBaHHUsl.

CTpykTypupoBaHHe cOAepX)aHUS y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «Knerka xak Ouonornueckas cucrema», «OpraHu3Mm Kak
Oouonoruyeckas cucrema», «CucreMa M MHOTrooOpasve OpraHU4YeCKOro MHpay,
«DBOIOIUS KUBON MPUPOAB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.
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Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBNIAZICHUE  OOYy4alOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJII TPAMOTHBIX JEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAaHUNH O OMOJOTUYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
Uit (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTO0Opa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpPraHU3allU{, BBIIAOIINXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTHY HAYYHBIX B3IJIIOB, WIAEH M TIOJIXOJOB K HM3YYCHHIO JKHBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHSATH M OLEHUBATH SBJIICHUS OKPY>KAIOIIETO
MHpa JKHBOW TPHUPOILI HAa OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
W3y4YEeHUH OUOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KUBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEeU, COOTIOICHUS] ITUYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUU JUISl TIOBBILMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEHEBHOM KM3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH AESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpee,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTCs 68 yacos: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 kmacce — 34
yaca (1 yac B He/1eI10).
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COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpMUPOBAHWHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

[Tpaktrueckas padora N2 1. «Mcmonb3oBaHWE pa3IUYHBIX METOAOB MU
U3YYCHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U X OPraHU3aIMs.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTianuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSILIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKHH ), OMOC(EPHBIH.

JlemoHcTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHN COCTaB KIIETKA. XHUMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHHEPAIbHBIX BelIeCTB B KkieTke. lloamepxkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnMble M 3aMEHUMbIE AMUHOKUCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
GbyHKUIHUU OENKOB.

depmeHTHl — Ouosiormdyeckue Kkartanuzatopel. CrtpoeHue (epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHTsl. ButaMuHbIL.
OTmuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB.
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YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) W Toimcaxapuiibl  (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, Qocdomunuabl, crepouabl. [ uUapoduUIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormasr — MoOHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JAHK. Ctpoenne u ¢pynxnun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus — Hayka o kietke. KiletouHas Teopus — npuMep B3aUMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MTO3HAHUH. MeTOAbl N3YUCHUS KICTKH.

Knerka kak uenoctHas »xuBasg cucrteMa. OOIIMEe TMPU3HAKU KIIETOK:
3aMKHyTas HapykHas memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHnas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opranHounbl kietku: OIIC, ammapar [Monbmxu,
Tu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM U TuiacTua. Bunbr mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubl u cxembl: «llepuoanyeckas Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbI», «brocunTes 0enka», « CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOeHHE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD), «JIMIuabD.
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ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOIOICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENnaparbl PpPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Jlaboparopnass pabora N2 1. «M3ydeHWe KaTaIMTHYECKOH aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

Jlabopatoprass pabora N2 2. «UM3ydeHwe CTpoeHHsI KIETOK pacTeHUH,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMEH BEIIECTB, WM METa00IM3M. ACCUMUIIANHNS (TUIACTUICCKUA OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHslii. Pons dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAILCHUH SHEPTUHU B KIETKE.

®dotocunte3. CBeroBass u TemHOBas ¢a3el ¢doTocuHTe3a. Peakiuu
dbotocunteza. dpdexTuBHOCTL PoTOoCMHTE3a. 3HAUCHHE (HOTOCHHTE3A IS KUZHU
Ha 3emuie. Biausinue ycioBuii cpefibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHUI.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINEe OakTepuu. 3HAaUCHHE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTruecknuii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHE U
aKKyMYJMpPOBAaHHE DHEPrUM B KIETKE. OTalbl JHEPreTUYecKoro oOMeHa.
['mukonus. bpoxenue m ero Buabsl. KucnoponHoe okuciIeHUE, WIH KJIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cunrte3a. [enermyeckas wunHbpopmanus u JHK.
Peanuzanus reHetudeckoil uHpopManuu B KIETKE. |'@HETHYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunuusa — Matpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuHOKUCIOT. Posb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSI M KMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHEHHUs! BUPYCHBIX 3a00JICBAHHIA.

JdeMoHCcCTpanuu:

[Toptpetsl: H. K. Konpuos, /1. 1. iBanosckuii, K. A. Tumupsses.
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Tabmuupbr u cxembl: «Tunbel nmutanusy, «Metabomuzmy, «MUTOXOHAPHUIY,
«OHepreTnyeckuii oOMen», «Xioporutacty, «Dotocuntes», «Ctpoenue JIHKY,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monenu-anmnkanun «Yasoenue IHK u Tpanckpunuus»,
«buocunTes 6enka», «CTpoeHne KIETKn», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPTAHU3MOB.

KieTouHbl 1UKJ, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u Mutos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cuateda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JlumionaHBI W TAIUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPraHHU3MOB.

Henenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemast rubGenb KIETKU — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXKEHUS: JEJIEHHE HaJBOE, II0YKOBAaHWE OJHO- WM MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPTraHU3MOB, €r0 3HAYEHUE JUIS CEJICKIUU.

[TosoBO€ pa3MHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBBIE >Ke€n€3bl: CEMEHHUKH U SMYHMKU. OOpazoBaHuE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
OCOOEHHOCTH CTPOEHMS SWILEKJIETOK M crepMaTo30uaoB. OMIogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHUOHAIBHOE  pPa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisnusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TuUIb
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPraHMW3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct m pasButne pacreHuil. OHTOr€HE3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHU, CTaIUH PA3BUTHSI.

JdeMoHCcCTpanuu:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOZIOTBOPEHUE Yy LIBETKOBBIX PpACTEHHI», «BeretaTuBHOE pPa3MHOXEHHE
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pacteHui», «Jlenenne xkineTku Oaktepuity, «CTpOeHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocomb», «Kierounsiii uukny, «Pemmukamus JHK», «Mutosy,
«Menosy», «Ilpsmoe u HenpsiMoe pa3BUTHEY, «['ameToreHes y MIEKONUTAIOMNX U
yejioBeKay, « OCHOBHBIE CTaAUU OHTOICHE3a).

O6opynoBaHue: MMKPOCKOTI, MHKpOIIpenapaThl «CnepMaTo30uIbl
MJICKOITATAIOWIETOY, «SHIEeKIIeTKa MJeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MArHUTHAas MOJEb-alIuIMKanus «/leieHue KIeTKn», MOJIEIb
JHK, monens metadazHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopaTopHass padora N2 3. «HaOmromeHme MuUTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKpPOIIpEmapaTaxy.

JlaboparopHast pabora N2 4. «/3ydyeHuwe CTpOCHHs TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3aaun reHeTUky. Mcropus pa3Butus reHeTUKU. Porb nuTosioruu
U SMOPHOJIOTUM B CTAHOBJICHUU T€HETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOIOTHUYECKUMI,
HATOIN€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHT). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYeckas CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMax CKPELMBAHUN.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTaHOBJIECHHbIE ['. Mennaenem.
MoHorubpuiHoe CKpelMBaHuEe. 3aKOH €IMHO-00pa3us TUOpPHUIOB IEPBOTO
nokoyieHus. IlpaBuno JOMHUHUpPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yucrotel ramer. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHWe. 3aKOH  HE3aBUCHMOTO  HAacCleIOBaHUS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUS.
Ananusupymolee ckpenmpanue. Mcnonp30BaHne aHaIu3uPyOIIEro CKPEInBaHUs
JUJISL OTIPE/ICJICHHS] TEHOTHIA 0COOHU.

CuernienHoe HacnenoBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAacCJIEJOBaHUIO IeHOB. HapyleHne cueruieHus reHOB B pe3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTU. [ €eHETHUECKNE KapThI.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE moyia. AyTOCOMBI U TMOJIOBBIC
XpoMocoMBI. ['omoramernele M rereporaMeTHeie OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUBl ”3MEHUYMBOCTHU: HEHACIIEICTBEHHAS! U HACJIEACTBEHHAS.
Ponb cpenpl B HEHACJICACTBEHHON  W3MEHUYHBOCTH. XapaKkTepuCcTUKa
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapranoHHbBIN psifi U BapualliOHHAsT KpUBasl.
Hopma peakunun npuszHaka. KonuuecTBEHHbIE M KAaYECTBECHHBIE NMPU3HAKU U KX
HopMa peakinu. CBolicTBa MOANM(UKAIIMOHHON U3MEHYHNBOCTH.
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HacnenctBenHasi, wim TeHOTHUIUYECKAas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TOJIOBOWM TMpolecc — OCHOBa KOMOWHATHBHOU
M3MEHYMBOCTUA. MyTaImoHHas U3MEHUYNBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FeHOMHbIE. HacToTa 1 mpuunHbl MyTanuid. MyTtareHHble (akTOphI.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka 4yenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOIbl TEHETUKU
YeJIoBeKa: TeHeaIorMueckKuil, OJIM3HEIOBBIN, IUTOT€HETUUECKUM, OMOXUMUYECKUA,
MOJIEKYISIPHO-TE€HETUUECKHI. CoBpemeHHOE ONpENIEIICHHE r€HOTHUIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBeHHbie 3a00JIcBaHUS 4YEIIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOW MPEAPaCHONOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue H TreHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TEHETUKU B MPEIOTBPAICHUN U JICYEHUU TeHETUUECKUX 3a00JI€BaHMI YeJIOBEKaA.

JlemoHcTpanum:

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

Tabmuupt u cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHUE U €ro
UTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHUS W €ro LHUTOT€HETHYECKAas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelrMBaHUE,
«llutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4YeJOBEKay», «l'eHeTnka monay», «3aKOHOMEPHOCTH HACIJIEIOBaHMS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», «MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBaHue: MoJenu-anmivkanuu «MOHOTUOPUIHOE CKpEIIUBaHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JurubpugHoe ckpemuBaHue», «llepexpéct
XpPOMOCOM», MHKPOCKOIl M MHUKporpemnapat «Jlpo3oduna» (Hopma, MyTaluu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I opox moceBHOM.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlaGopaTtopHas padora N2 5. «V3ydeHmne pe3yslbTaTOB MOHOTHOPHUIHOTO U
JTUTHOPHUTHOTO CKPEITUBAHUS Y APO30(PMIBI Ha TOTOBBIX MUKPOITpEIapaTaxy.

JlaboparopHas pabora N2 6. «3ydeHne MoaupUKaMOHHONW H3MEHYUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO.

JlaboparopHast pabora N2 7. «AHanu3 MyTanuii y Apo30(pHIbl Ha TOTOBBIX

MHKpPOIIpEraparax».
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[Tpaktnueckass pabora N2 2. «CocraBieHne ¥ aHaIW3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuusi Kak Hayka M Ipolecc. 3apOKICHUE CEJEKUUU U JTOMECTUKAIUS.
Yuenne H. . BaBumoBa o0 1ieHTpaXx MPOUCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUH. LIEHTpbl MPOUCXOKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
OpO/1a, ITAMM.

CoBpeMeHHbIE METO/bI CeleKIUHA. MacCoBBIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIIMM DPACTEHH M KUBOTHBIX. OLEHKa 3KcTepbepa. bim3kopoacTBeHHOE
cKkpeniuBanue — HMHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YHCTHIX JIUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUIAMHT.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TONMUILIONAO0B. JIOCTMKEHHS CENEKIMM PACTEHHM, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonorus Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexombunantHon JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepud. Kietounsie KyJlbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUIM.
KnonupoBanne BBICOKOMPOAYKTUBHBIX CEIIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojorudyeckue U dtudyeckue  mnpodsempl. MO —  reHeTuuecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpauuu:

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

Tabmuiel 1 cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKICHUS W MHOTO00Opasus
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzamnusy, «Padotsl akanemuka M. @. MBaHoBay,
«lomumnongus», «OOBEKTHl OuUOTEeXHONOTUW», «KieTouHble KyJabTypbl U
KJIOHUpOBaHKE», « KOHCTpyHpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIO0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHmil, repoapuiit «CelbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKTHYECKHE PadoOThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHKEHUS CEJIEKIMU PAcCTEHUU U
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».
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11 KIIACC

Tema 1. DBoJIIOIIHOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OMOJOTMHU. BiusiHue 3BONIOIMOHHONW TEOPUM HA PAa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa 3BoMOIUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHUECKON JIETOMHCH, TEPEXOIHbIE (OPMBL.
buoreorpaduyeckue: cxoacTBO U pazinnune payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M Pa3IUuMsi SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTHYHBIC, AHAJIOTMYHbIC,
pPYJIVMMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKHX MyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKylIuMe CHJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

MukposBosonus. [Tonmynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTallMOHHBIN
npoluecc U KOMOWHATHBHAas W3MEHUYMBOCTb. [lOMynslMOHHBIE BOJHBI U Jpeild
reHoB. V301Ut 1 MUATpalus.

EctecTBeHHbIil 0oTOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIUO-aAaNTAL|H.

Bun wu BumooGpazoBanue. Kputepun Buma. OcHOBHBIE  (POPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MakpoaBonorusi. PopMbl  ABONIONUU:  (pUIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUN.

[IpoucxoxaeHue OT HecleUuuaTu3upoBaHHbIX MNpenakoB. IIporpeccupyronias
crienuanu3anus. AIanTUBHAs pandalysl.

JdeMoHCTpaum:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabmuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppObI  3a
cyiecTtBoBanne», «EctecTBeHHbIl 0TOOPY», «MHOrooOpasue COpTOB PACTCHUIDY,
«MHoroo6pasue  mopoJ  KUBOTHBIXY, «JTonynsaumumy»,  «MyTranuoHHas
U3MEHYHUBOCTH», «Apomopdo3by, «Uaumoamantauumn», «OOmas aereHepauus»,
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«/IBmxkymme cunsl dBomonum», «Kapra-cxema wapmpyra nyremectsus Y.
JNapsuna», «bopbba 3a cymectBoBanue», «IIpucrmocobIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUT000Pa30BAHUE).

OO6opyioBaHUE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIOMOB U ceMsiH, Kosuiekiusi «[IpuMepsl 3allUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmupa, KoJulekuus «DOpMbI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmojaenb anmmkanus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatbl «PasButne Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMBI KPBUIEEB U
OKpPACKH TeNa).

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

Jlaboparopuast pabora N2 1. «CpaBHeHuEe BHIOB MO MOP(}OIOTHIESCKOMY
KPUTEPUIOY.

JlaGopaTtopHas padora N2 2. «Onucanue mpUCIOCOOJICHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4Hble TPEACTABICHUS O 3apPOXKICHUM XW3HU. HaydHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emJje: a0uoreHe3 M NaHClepMusi. XUMHUYeCKas
HBOMIONUS. AOHMOT€HHBIM CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMOIMU. HavyanbHble 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKHU. lIepBble KIETKM W HX SBOJIOLUSL.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTCHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornYecKux mpoiieccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUU PACTUTEIILHOTO M >KHBOTHOTO MHpa. Apomop]o3bl y pacTeHHl u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak oTpaxeHue »3BoJitouud. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUS KaK HayKa. Pa3BuTHe mpeacTaBieHuil o
MPOUCXOXKJICHUHN YelloBeKa. MeToabl Hu3ydeHus anTponoreHe3a. (CxojcTtBa u
pasnnyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNE YeIOBEKa.

[loOKyMeHT co3fiaH B anekTpoHHoit opme. Ne 18 ot 01.09.2023. McnonHuTtens: Hypees A.3. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 13 13 39. CTpanuua cosaara: 31.01.2024 16:04 =¥ TATAPCTAH



HBuwxymme  cuibl  (pakTophl) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbI 0TOOp. OOIiecTBeHHbII 00pa3  KU3HH,
W3rOTOBIICHUE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YenmoBek mnpsaMoxoasuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pazymHbIid. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00JacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIus.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOU]IHAS
(eBpaszuiickasi),  Herpo-aBcTpajoujiHas  (dPKBaTOpHalbHasi),  MOHITOJIOMAHAS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHUSA. EIMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHme CoaHEUHON cHUCTeMbl», «Pa3BuTie
opraHudeckoro wMupa», «PacturenpHas kieTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOIOo MUPAY,
«CpaBHEHHE AaHATOMHUYECKHX 4YEpT CTPOCHHUS YEJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJIEOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'O 4EJIOBEKa», «/lpeBHenmme moan», «lpeBHue momn», «llepBbie
COBPEMEHHBIE JII0N», «HemoBedecKrue pacs».

O6opynoBanue:  mymsiku  «lIpoucxoxnaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEpPTalblla, KPOMAHbOHIIA), CIENKUA WU
M300pKEHHUSI KaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOuiia, ckpebna), TreoXpoHoJoruueckas TaOnuma, Kouiekuusa «Dopmbl
COXPaHHOCTH MCKOITAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

[Tpaktraeckast pabota N2 1. «l3ydeHne uCKOmaeMbIX OCTATKOB PACTECHHUH U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIONKSA OPraHMYECKOoro mMupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbBIN WM KPAaeBEAUECKUI My3€eil).

Tema 3. Oprann3mMbl 4 OKpYy:KawInas cpeaa.

DKOJIOTHs KaK HayKa. 3afa4yd ¥ pa3aenbl 3KOJOTHA. MeTObl 3KOJIOTMYECKUX
MCCJIEIOBAHNN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abuoTnueckue, OHOTHYECKHME U aHTpONoreHHsle. JlelcTBUE HKOJIOrMYECKUX
(baKkTOpOB Ha OPTAaHU3MBI.
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Abuotnyeckue (aKTOphl: CBET, TEMIIEpaTypa, BIaXHOCTh. POTONEPUOAN3M.
[IpucnocoOnenust OpraHU3MOB K  JEHUCTBUIO  a0MOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUU:
KOHKYpPEHLUs, XUIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyajJu3M, KOMMEHCAJIN3M (KBAapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAuY€HHWE OWMOTHYECKUMX B3aWUMOJCHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHH3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapaKTePUCTUKH monmysiiud. OCHOBHBIE IIOKa3aTelu
NOMYJSALMNA: YHCICHHOCTbh, INIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IIPUPOCT,
MUrpaunys. /[MHaMuKa 4uCI€HHOCTH MOMYJISIUNANA U €€ PEryJIsausl.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
oprannsMoBy», «®oronepuoanszm», «llonmymsum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny», «Ilumesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaboparopHuas padora N2 3. «Mopdosorudeckrne 0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUS.

JlaboparopHast padora N 4. «BiusiHue cBeTa Ha POCT M Pa3BUTHE YEPCHKOB
KOJIeyCcay.

[Tpaktraeckast padota N2 2. «Iloacuér mIOTHOCTH MOMYJISIHA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBasd,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
ouoneHose.

Dkonornuecknue cuctemsl (dkocuctemsbl). [loHsAaTne 00 »sKocucTeMe W
ouoreoneHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYyLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduueckne (muieBble) YPOBHU OHKOCHUCTEMBI. [luiieBbie 1eNMU U CETH.
OCHOBHBIE TIOKa3aTEeNIM SKOCUCTEMBbI: OHOMacca, MNPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: TPOAYKUHH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCHCTEMA XBOMHOIO
WJIA UIUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe 1 X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycToM4UMBOCTH »dKocucTeM. CoxpaHeHHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.
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VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTPYKTypa
onoceprr. XKuoe BemectBo u ero ¢yHkmuu. OcobeHHOCTH OMOchepb Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE W oOOpaTHas CBsA3b B
ouocdepe.

KpyroBopoThl BelecTB 1 OMOr€OXUMHUYECKUE IIUKIIBI 3JIEMEHTOB (yriaepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YemoeuecTBo B Orochepe 3emin. AHTpOTIOTeHHBIE U3MEHEHHS B Orocdepe.
['oGanbHbIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHMe PUPOIBI u YeJIOBEUECTRA. Coxpanenue
Oropa3zHoo0Opasusi Kak OCHOBa ycTounBoCTH Ouocdepsl. OCHOBA pallMOHATBLHOTO
yIOpaBlICHUS TMPUPOAHBIMHU pecypcaMd M HUX HCIONb30BaHKHe. JlOCTHKEHuUs
OHOJIOTMU U OXpaHa MPUPOJIBI.

JlemoncTpanum:

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

Tabmuubl u cxemsl: «llumeBbie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKOJOTHYECKass NUPAMHUAAY,
«buocdepa u genoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOWHOTO  Jjeca», «buoueHo3 Bogoéma», «ArponeHo3», «lIpumepHbie
aHTPONOT€HHbIE  BO3JCHCTBUS HA HOpUpPOLY», «BaxueWlime HUCTOYHUKHU
3arpsi3HEHUS] BO3[yXa W TPYHTOBBIX BOA», «llouBa — BaskHEWIIash COCTABIIAIOIIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeid 3QdexT», «DaKTOpHI
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpyktypa Ouocdepb»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

O6opynoBaHue: MoJelb-anmuivKanus « TunuuHable OHOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJUieKuun «buonenos», «Bpenurenn BaxxHeUIInx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HbIM SKOJIOIMUYECKHM IpylraM OJHOTO BHIA,
Kpachnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPacCTEHUN U )KUBOTHBIX.

[INTAHAPYEMBIE PE3VIJIBTATBI OCBOEHHA [IPOITPAMMBI 110
BUOJIOTMN HA  BA3OBOM  VYPOBHE CPEIHEI'O  OBILIEI'O
OBPA3OBAHIA

Cornacno ®I'OC COO, ycraHaBnuBalTCsi TpeOOBaHUS K pe3ysibTaTaM
OCBOCHHUS OOYyYalOIMMHUCA TporpaMM CcpeaHero oOiiero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.
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JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rpakXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPEACIICHUIO, HaJWyhe MOTHUBAIlMM K OOyd4YeHHI0O  OHOJIOTHUH,
I[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JIESITETLHOCTH [IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
CIUHCTBE YYCOHOM M BOCIHHTATEIBHOM JIEATCIHPHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, IMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUA BHYTPEHHEH TO3UIMHM JIMYHOCTH, MaTPUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa M CTapllieMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoac u
OKpYKaIoUIEN Cpeie.

JIngHOCTHBIC pE3ynbTaThl OCBOSHHs ydeOHoro mpeamera «buomorus
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYArOIITUXCSl PYKOBOCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITAa M OMbITA JICSITEILHOCTH B MPOIIECCE Peaau3alldi OCHOBHBIX HaIpaBJICHUH
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIUKA O0YYaIOIIEeTOCs! KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUMCKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa W MIPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIE€ITEIBHOCTH TIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEHICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BBINOJHEHUU
OMOJIOTMIECKHUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSICHSTH €€;
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YMEHUE YYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOSKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOILIECCE COBMECTHOTO BBITIOJIHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHSI K MHEHHUIO OIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATETLHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

chOpMHUPOBAHHOCTh poccuiickoi IpaKIaHCKON UJCHTUYHOCTH,
MaTpuoOTU3Ma, YBaXXKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoy, ropmoctm 3a CBOM Kpau, CBOKWO PoauHy, CBOWM S3BIK M KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTUXEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuueckoro BocnuraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJIyYns:

MOHMMAHUE W peaju3anus 370pOBOTO W 0€30MacHOro o0pas3a KU3HH
(310poBO€  TIMTaHHWE, COOJNIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,
cOaJlaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, peryisapHas (Quznueckas
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aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0e30MacHOro MOBEJICHUS B CUTYaIUsX, YIPOKAIOIIUX 3J0POBbIO U JKU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0II00UE;

TOTOBHOCTh K AKTUBHOW JESITENBHOCTH TEXHOJIOTMYECKOM M COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIIbHOCTB;

UHTEpEC K pa3inyHbIM cdepam mpodheccHnoHaTbHON e TEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuliell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W C€aMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIICHUE YPOBHS SKOJOTUYECKOW KyJIbTYphl: INPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKPYXaroIEl Cpeabl;

OCO3HaHHUE IJI00AJIBHOTO XapakTepa 3KOJOTHYECKUX MpoOsieM U MyTell ux
pelIeHus;

CIIOCOOHOCTh HMCIOJI30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAxX, OXPaHy BHUIOB,
KOCUCTEM, OHOoCchepbl);

AKTUBHOE  HEMNPUITUE JCUCTBUM, NPUHOCAIIMX BpPEd  OKPYXKarOUIEH
NPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILATD UX;

HaJIM4KME PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOACTBOBATHCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JEATEIBHOCTH SKOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;
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COBEPIIICHCTBOBAHUE SA3BIKOBOM M UWTATENIbCKOW KYJIbTYpPhl KaK CpeICTBa
B3aMMOJICHCTBHS MEXIY JIOAbMH U MMO3HAHUS MUPA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ poilr B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YellOBEeKa U
o0miecTBa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEeHIeHHH MpodiIeM
COXPaHEHUs MPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTUS MEAMUIMHBI, CO3/aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECYpCHbIE  MPOOJEMBbI  pa3BUTHUS
YeJIOBEYECTBa, MOKUCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHATIHLHOMY
UCIOJIb30BaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTMYECKHX 3HAHUW B LETAX
MOBBIIIICHHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
IpU U3Y4EHUH OUOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUs, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh TMOJy4daemble 3HAHWS /I aHaiu3a u
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUPAa M MPOUCXOASIINX B HEM M3MEHEHUH,
YMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LENbIO MOTYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CHIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
peleHus mpoOieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW MAEATeTbHOCTH, TOTOBHOCTH OCYIIECTBISITH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEepPhIBHOMY  OOpa30BaHUI0 U
caM000pa3oBaHUI0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAHWWA MO OWOJIOTUW B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1  (OPMHPOBAHMUS MHUPOBO33PEHUST OOYyUYaIOIIMXCA
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIONIUE
I[EJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEeUUu(PUKy METOJO0B TO3HAHUS,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIus, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIN (aKT, MPUHLMII, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccieoBaHue,  HaONMOJleHWe,  HU3MEpPEeHHe, JKCIEPUMEHT U JAPYTHX),
YHUBEpCaIbHBbIC Yy4eOHBbIC JeWcTBUS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,
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PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATBHON
TPAaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMH OOyYaloIMXCsA, CIIOCOOHOCTH
O0yJarOITIXCsI HCIIOJIB30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,
MHPOBO33pEHUYCCKNC 3HAHWS HM  YHUBEpPCaJbHbIC yYeOHBIC JICHCTBUS B
MIO3HABATEIILHON M COLMAIbHOM MPaKTHKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHMsl JOJKHBI OTPAXKATD:

OBaanenue YHHBepPCATbHBIMH y4eOHBIMHA NMO3HABATEILHLIMH
NEeUCTBUSAMMU:

1) 6a30Bble JJOrH4YecKue JAecTBUSI:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPH OCBOCHHMHM 3HAHUM IPUEMBI JIOTUYECKOTO MBIIUICHHS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIIHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJOTHYECKUX TOHATHH (BBIICTATh UX XapaKTEpHbIEC MPU3HAKH, YCTAaHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIPENEIATh TEIU JeATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMH IIEISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIsl 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKABOW MPUPOJIBI;

CTPOUTH JIOTHUECKHE pPACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIC, IIO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMCHSITH CXEMHO-MOJICIbHEIC CpelncTBa TUIST peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€l M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMU  Pa3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
HH(POPMAIIMOHHBIX HCTOYHUKAX

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBbI ¢ yU4€TOM aHajau3a MMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIhTaTOB
IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;

KOOPAWMHUPOBATh M  BBHIIOJHATH pabOTy B YCIOBHUSIX  PEaTbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH YKH3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUA:

BJIAJICTh HABBIKAMH y4e€OHO-UCCIICOBATEBCKOM U MTPOCKTHOM JESITEIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOIOB PEIICHUS IPAKTUISCKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,
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UCIIONIb30BaTh pPAa3iMuHble BUABI JESATENBHOCTH MO TMOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTaluy, MPeoOpa3OBaHUIO M NPUMEHEHHUI0 B Y4EeOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3aHUH YU€OHBIX U COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISITh LEJIEHANPABICHHBI TMMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHATBHYIO CPENY;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U MPAKTHUYECKYIO0 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHANBHBIC MOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHHUKAX MH(POpMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-IOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiAxX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAITHIO PA3IMYHBIX BUJOB U (POPM IPECTaBICHUS, KPUTUYECKU OIEHUBAThH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3azay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HMH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TMpEACTaBICHUS
Oounonornyeckoi nHpopmanuu (cxembl, rpaduky, AUarpaMMsbl, TaOIHIIbI, PUCYHKU
H Ipyroe);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Owonornyeckor HHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKHe 3HaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPE/ICTBA

HariasaaHOCTH,
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BJaJeTh  HABbIKAMHM  pAclO3HAaBaHWA U 3allUThl  HH(pOpMaIHH,
uHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OByaieHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUAMMU:

1) oOmenme:

OCYHIIECTBJIATH KOMMYHUKAIIMK BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WU JIMCKYCCHUU IO CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEJIBHO BBINOJHEHUS MpeaIaraeMon
3a/1a4M, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN APYIUX YYaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJlbHbIE CpEJCTBAa OOIIECHMs, TNOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYallWH,
YMETb CMATYATh KOH(M)IUKTHI U BECTH MEPETOBOPHI;

BJIAJI€Th PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesITeJIbHOCTD:

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEIICHUN Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 Yje€Ha KOJUIEKTHBA,;

OPUHUMATh LA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa W KAXKIOTO YYaCTHHKAa KOMaH[Ibl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHMBaTh WJEU C TO3WLUKA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IIO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXkeHHE, ObITh MHUIIMATHUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuzamnus:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pellIeHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKAaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;
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CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSIX;

CaMOCTOSITEJIBHO ~ COCTAaBJISITh IUIAH pELIEHUS NpoOsieMbl € Y4ETOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclIMpATh paAMKH Y4EOHOIO MPEeAMETA HA OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieJIaTh OCO3HAHHBIN BBIOOP, apIryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKOM JpPyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh  HABBIKAMM  IIO3HABATEIBHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PEQIIEKCUM JJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUIEHUS M0 HUX
CHU)KECHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IIPpH AaHAINW3E pEe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0sl U APYTUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IIPpH AaHAJINW3E pEe3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBoeHHs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue Ajisi yueoHoro npeamera « buonorusy
Hay4YHbI€ 3HAHUSA, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HaHUS U
NPUMEHEHUIO 3HAHUM B Pa3jMUHBIX y4eOHBIX CUTYallUsX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI [0 ToAaM O0yUeHHUS.
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[IpeameTHBIE pE3yNbTaThl OCBOCHUS y4eOHOTO Tipeamera «buonorus» 6 10
Kacce NOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOU KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOeXHBIX y4YEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (YHKIIMOHATHLHOU
TPaMOTHOCTH Y€JIOBEKA IS PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE PACKpPbIBATh COJIEpkKAHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIIEeCTB M IMPEBpaIlCHUE
HHEPrUHr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBAs OPraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHME H3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouoioruu), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOTOOOpasus u
MPOUCXOXKJICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJIIO/IEHUE U
OIMCAHUE XUBBIX CUCTEM, IIPOLIECCOB W SABJICHUM, OpraHU3alus U NIPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HMCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE MOJTYYEHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUH MTOJIYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUSI SHEPTUU B KIETKEe, (POTOCHHTE3A,
IUIACTUYECKOT0 M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOJOTBOPEHUSA, PAa3MHOXKEHUSA, HWHIAUBHUIYAJIbHOIO pAa3BUTHSA OpraHu3ma
(oHTOTEHER);

yYMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsi U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKPYXKaloLIei
NPUPOAHON cpeie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHMoIOrnu u OMOTEXHOJIOTHI VIS palMOHATILHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »JJEMEHTapHbIE T'E€HETUYECKHME 3aJaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJeI0BaHUE, COCTaBIISATh CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHUS JUIsl NpeIcKa3aHusl HacleOBaHUs MPU3HAKOB Y

OpPraHu3MOB;
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YMEHHE BBIMOJHATH J1A0OPAaTOPHBIE M MpPaKTUUYECKHE PAaOOTHI, COOIIOAAThH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OICHUBaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIMK, HAYYHO-TIOMYJISIPHBIE
MaTepuasbl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHUH,
MEAHUIIMHE, OMOTEXHOJIOTHUH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast GMOJIOTHUECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTHH.

[IpenMeTHbIe pe3yiabTaThl OCBOCHUs yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXKaTh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaAHHM COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIAJIE POCCUHUCKUX U
3apyOEKHbIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
TPaMOTHOCTH YeJIOBEKa JIJIsl pElICHHS )KU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBaTh COJAEpKAHME OHUOJIOIMYECKUX TEPMHHOB M MOHSTHM:
BUJI, TIOMYJISALUS, T€HO(OHA, SBOIIOLMS, ABWKYIIKE CUJIbl ((haKTOPbI) 3BOJIIOLNUH,
MPUCTIOCOOICHHOCTh OPTaHMU3MOB, BHI000pa30BaHME, JKOJIOTHMUYECKHE (DAKTOPHI,
IKOCHCTEMa, TMPOMAYLEHTHI, KOHCYMEHTBI, PpEAYIEHThl, LeMu MUTaHus,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

YMEHHME WH3j1araTh OHOJOTHYECKHE TEOpUH (SBOMIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHs SBOJIOIMHM), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonctea K. M. bapa, uepenoBaHusi rjaaBHbIX HaIpaBiICHUN H
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouocepe B. U. Bepnaackoro),
OTIPEAENATh TPAaHUIIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJOTUH: HAOJI0/IEHUE U
OTNMCaHUE >KUBBIX CHCTEM, TPOIIECCOB M SBICHUH, OpraHU3alus W MPOBEICHHE
OMOJIOTHYECKOTO  DKCIEPUMEHTA,  BBIIABIDKEHHWE  TUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIICyeMbIMU BEIWMYMHAMH, OOBSCHEHHE IMOJYYCHHBIX
pe3yJbTaTOB, MCIHOJIb30BAaHHBIX HAayYHbIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BbIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE TPU3HAKH CTPOSHUS OHOIIOTHUYECKUX
OOBEKTOB: BHUJOB, TOMYJALWNA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreoneHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000PA30BaHMS, MPHCIOCOOIESHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTMUECKHX (DAKTOPOB Ha OpraHU3Mbl, MEpeHoca
BEIIECTB W TIOTOKAa DHEPTMH B JKOCHCTEMaxX, AHTPOTOTCHHBIX HW3MEHEHUU B
DKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOTCOXUMHYECKHX
IIUKJIOB B OMocdepe;
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YMEHHE MPUMEHATH MOJyUYEHHBIC 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JJI1 NPUHATHS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
NPUPOIAHON cpejie, MOHUMaHUE HEOOXOIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUHN
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATIBHOTO PUPOAOIIOIb30BaAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE OMOJOTHMYECKHE 3a/1aud, COCTABJISATH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMaX (1IeMU MUTaHUS);

YMEHUE BBIMOJIHATh JITA0OpATOPHBIE M IPaKTUYECKUE padOThl, COOIIOATH
IpaBuJia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTUYECKH OICHUBaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COAEP)KAHMSI, BKIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-IIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTb  TIJ0OAlbHBIE  SKOJIOTMUYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
000611ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN arnmapaTt OHMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauyecTBO 4acoB DJIeKTPOHHbIE
N2 HaumeHnoBanue P
(uudgposbie)
n/ | Pas’aesioB M TeM Bcer Konrtpoubsnbsl IIpakTuyecku
o0pa3oBaTte/ibHbIE
n | NporpamMmsbl 0 e padoThI e padoThI
pecypcsl
bu6nuoreka [IOK
buonorus xak
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa
92
bu6nuoreka [IOK

JKuBrle cucTeMEI U
2 1 https://m.edsoo.ru/7f41c2
HX OpPraHu3aLus

92
XUMHYECKUI bu6nuoreka [IOK
3 COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41c2
KJIETKUA 92
bu6nuoreka [IOK
KnzaengesrenpHOC
4 6 https://m.edsoo.ru/7f41c2
Tb KJIETKH
92
PasmHoxenue u
but6mmorekxa [IOK
WHIUBUYyATBHOE
5 5 1 https://m.edsoo.ru/7f41c2
pa3BuTHE 9
OpraHu3MoOB -
6 HacneactBenHocTh 8 1.5 bubnuoteka [JOK
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1 U3MCHYUBOCTH

https://m.edsoo.ru/7f41c2
92

OpPTraHU3MOB
Cenekius
bu6nmoreka [IOK
OpPTraHHU3MOB.
3 https://m.edsoo.ru/7f41¢2
OCHOBBI o
OMOTEXHOJIOTHH o
bu6nmoreka [IOK
Pe3epBHOE Bpems 1 https://m.edsoo.ru/7f41¢c2
92
OBIIEE
KOJIMYECTBO
4 4
YACOB IIO 3 0
ITPOI'PAMME
11 KJIIACC
Ne HanmenoBanu KosauvecTBo 4acoB JJIeKTPOHHbIE
n/ ¢ PAsICIon | Bcer Konrpouabsnsl IIpakTuyecku (npposrre)
TeM odpa3oBaTejbHbIE
n 0 e padoThlI e padoThl
NMPoOrpaMmblI pecypcsl
bubmuorexa [JOK
OBOIOIIMOHHAS
9 1 https://m.edsoo.ru/7f41cc7
ounonorus A
BoznukHoBeHHE
bu6mmoreka [JOK
U pa3BUTHE
9 0.5 https://m.edsoo.ru/7f41cc?
JKU3HHU Ha 4
3emute B
Opranusmsl u bubnnorexa [JOK
OKpYy KaroIas 5 1 https://m.edsoo.ru/7f41cc7
cpena 4
CooOmiecTBa u bubmuoreka [JOK
YKOJIOTHUECKIE 9 https://m.edsoo.ru/7f41cc?
CHUCTEMBI 4
bu6mmoreka [IOK
PesepBHoe
2 https://m.edsoo.ru/7f41cc7
BpeMs 4
OBIIEE
KOJIMYECTBO
4 2.
YACOB IIO 3 0 .
I[TPOI'PAMME

HOYPOUYHOE IINTAHUPOBAHHUE

10 KUIACC
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N2 KosnunuectBo 4yacos i DJIEeKTPOHHBIE
aTa
nudposeie
Tema ypoxka Bce Kourpoabn IIpakrnyec u3yyeH
n/ o0pa3oBaTe/ibHbIE
ro ble padoTbl  KHe padoThl  UA
o pecypcbl
bubmuoreka [JOK
B https://m.edsoo.ru/863
HOJIOTHS B
1 CHCTeME HAVE 1 e6122
HCTEME H
Y https://m.edsoo.ru/863
e632a
MeTtonabl
MMO3HAHM
JKUBOU
TIPUPOIBI.
IIpakTnueckas
bubanoreka [IOK
pabora N2 1 i
2 1 0.5 https://m.eds00.ru/863
«Hcronp3oBanu
6122
€ pa3JInYHbIX
METO/IOB MPHU
W3y4YeHUHU
OMOJIOrTYECKHUX
00BEKTOBY
buonornueckue
bu6mmoreka [IOK
CHCTEMBEI,
3 HDOLECOR! 11X 1 https://m.eds00.ru/863
pont e6564
U3y4YeHue
XUMHUYIecKHit
COCTaB KJICTKH. bubmuorexa [JOK
4 Bomau 1 https://m.edsoo.ru/863
MUHEPAIbHBIE e674¢
conu
benku. CoctaB bu6mmoreka [IOK
5 U CTPOEHUE 1 https://m.edsoo.ru/863
0OEeJIKOB e6b72
DepMeHTBI —
OHMOJIOTHYECKHE
KaTaJn3aTopPHI.
JlaboparopHas
pabora N2 1 bubmmoreka [IOK
6 «3yuenune 1 0.5 https://m.edsoo.ru/863
KaTaJTUTHIECKON e6b72
aKTUBHOCTH
dbepMeHTOoB (Ha
npumepe
aMuJIa3el MU
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KaTasasbl)»
bubmuoreka [JOK
VTieBoanl.
7 P 1 https://m.eds00.ru/863
a e6870
bubmuoreka [JOK
Hyxnennossie
8 1 https://m.eds00.ru/863
KUCHoTel. AT®
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