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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro O0OIIero
o0pa3oBaHus pa3padOTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yibTaTraM
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmmel, mnpeactaBieHHbiXx B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro mpenmera «dusumka» B 00pa3oBaTeNbHBIX
OpraHu3alusax Poccuiickon denepauny, peaAU3yIOLINX OCHOBHbIE
o0Opa3oBaTesbHbIE POTPaMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HaANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MHpa oOydaromuxcsi B 11 kiacce npu odydyeHuun
ux (pusnke Ha 6a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO MOAXO/A.
[Iporpamma mno ¢usuke coorBercTByeTr Tpeboanusim DPIOC COO «
IUTAHUPYEMBIM JINYHOCTHBIM, IPEAMETHBIM M METAlpeIMETHBIM pE3YJIbTaTaM
oOyueHus, a TaKXKe YYUTBHIBAET HEOOXOJUMOCTh peau3allMi MEKIIPEIMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH MpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIE LIETM M3Yy4EHHUs] (PU3UKM Ha YPOBHE CPEIHEr0o OOIIEro
o0pa30oBaHus, MIAHUPYEMbBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HMKHU: JIMYHOCTHBIE,
MeTarnpeMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma o (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (pU3MKHU Ha 0a30BOM YpOBHE, B

TOM YHUCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAAM 00Yy4YEeHHS,;

e coaepkaHue yueOHoro npeamera «dusrkay 1mo rojgam oOydeHus.

®dusuka Kak Hayka O HambOosee OOUIMX 3aKOHAX MPUPOJIbI, BHICTyMHas B
KayecTBe yueOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHMi 00 okpykaromem mupe. [IkonbHbINA Kype PU3UKK — cucTeMOOOpa3yrouIuit
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IMPOLIECCOB M SIBJICHUM, H3y4aeMbIX XUMUHEH, Ouosoruei,
dusnueckoir reorpadueit u actpoHomued. lcmomb3oBaHWME W AKTUBHOE
OpUMeHeHHe (U3NYECKUX 3HAHUM  OompedenseT XapakTep U pa3BUTHE
pa3sHOOOpAa3HbIX TEXHOJIOIMM B c(epe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, IOJIy4EHHs] HOBBIX MaTe€pHalIOB C 3aJlaHHBIMU CBOWCTBAMHU WM JPYTHX.
W3yuyeHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpa oOydarluxcs, B (HOPMHUPOBAHWE YMEHUN NPUMEHSTh
Hay4YHBIA METO] TO3HAHMSI IIPU BBIIOJIHEHUU UMHU YU€OHBIX HCCIIEI0BaHUM.

B ocHOBy kypca ¢u3uku sl YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH psAJ UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLMIIBI €ro
OCTPOECHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEepPIIEHHBIM, OH COJIEPKUT MAaTepHaN U3 BCEX pa3/iesioB (M3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (U3UKA
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pWH, BEIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius mpeanoiaraetT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaAMH.

Hoes  npuxnaownoti  nanpasnennocmu. Kypc ¢Gus3ukd — mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKEHUN
M3yYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMsSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIEM pallMOHAILHOTO MPUPOAOIOJIB30BAHMS M SKOJIOIMUECKON O€3011aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus sBIsOTCA Guznueckue Teopuu (popmMupoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIOB B  COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJAE, TpaHULAX
NPUMEHHMOCTH TEOpHUM, JUIsl ONHCAaHWUA ECTECTBEHHO-HAYYHBIX SBJICHUN H
MIPOLIECCOR).

CucTeMHO-eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpPraHu3aluy SKCIEPUMEHTANBHON JAESITEIbHOCTH O00Yy4aroluIuXxcs.
Hns 6a3zoBoro ypoBHS Kypca (UM3MKH — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme no ¢usnke oObeAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MpaKTHUYECKUX padoT. BrijeneHue B ykazaHHOM TMepedHe JTabopaTopHBIX pabdoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeIbHOTO IMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAHUPOBAaHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH M TOCTAHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YIEISETCsS PEIICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3anad. IIpu 3TOM A1 pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 33/Ja4d C SIBHO
3aJaHHON (PU3MUECKON MOJIENbIO, MO3BOJIIONINE IPUMEHSITh N3YUYEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HU, TpeOyrolre BbIOOpa (U3MYECKOM MOJAENU Il CUTYyallMd MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKH HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOJDKEH U3ydaThCs B YCIOBUSAX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX padOT U JIEMOHCTPAIIMOHHOE
o0opy0BaHuUE.

JleMoHCTpannoHHOEe o0OpyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAHUS  W3y4aeMbIX SIBJICHUH ©  TMPOIECCOB, OMIMPUUYECKUX H
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMILJICKTa Ha JABYX OOy4JalomuXCsA. TeMaTHYeCKHEe KOMIUICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.

OCHOBHBIMH TIETISIMH M3y4deHUsT (PU3UKH B 00IIEM 00pa30BaHUU SIBISIOTCS:

e (opmupoBaHHe HHTEpeca W CTPEMIICHHSI OOYYalONUXCS K HAydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METOJIE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHEe HAY4YHOTO MHPOBO33PEHUS KaK pe3ysibTara H3y4eHUS
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe NpeACTaBICHUN O poiv (DU3UKH I Pa3BUTH APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne dTUX TieNield 00ecIeunBaeTCs pPelIeHUEM CIeIYIOMUX 3a7ad B

npoliecce U3ydeHus Kypca (PU3uKy Ha YpoBHE CpPEeAHEro 00IIero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUsIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MIPAKTUYECKUX PEUICHUU B IIOBCEAHEBHOU KU3HU;

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoJIENblo, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBIQJCHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUS U TMPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3J]aHUE YCIIOBUW NIl Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusydyenue ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JeaeT BbIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA

11 KVIACC

Paznen 4. JiekrponuHamMuka

Tema 3. Maznummnoe noJe. IneKmpoMazHUMHAA UHOYKYUA

ITocrossHHble ~ MarHuThl.  B3auMoOJelWCTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarauTHOW wuHAYKUMH. llpuHumn cynepno3unuu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMU. KapTuHa JIUMHWI MarHUTHOM
WHYKIUHU TO0JI MOCTOSIHHBIX MAarHUTOB.

MarautHOE T1I0J€ NPOBOAHMKA C TOKOM. KapThHa NWHWNW WHIYKIUU
MAarHuTHOrO TOJI JJIMHHOTO NPSIMOTO IMPOBOAHUKA M 3aMKHYTOrO KOJIBIEBOIO
MIPOBOJIHKKA, KAaTYIIKK ¢ TOKOM. OnbIT DpcTeaa. BzauMmoaelcTBue NpoBOHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOYyJIb U HallpaBJICHHUE.

Cuina JlopeHniia, e€ MOlyJib U HampaBlieHHE. J[BUKEHHE 3apsSyKEHHOW YaCTUIIBI
B OJIHOPOJHOM MarHuTHOM mosie. PaGota cusel JlopeHia.

SlBeHne 3IIEKTpOMarHUTHOM MWHAYKOMHM. [lOTOK BEKTOpa MarHUTHOM
WHIYKUAHW. ODJEKTPOABMKYIIAs CHJIAa WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
uaaykuuu dapanes.

BuxpeBoe snektpuueckoe mosie. IJIEKTPOABUKYIIAs CUJIa WHAYKIMA B
IIPOBOJHUKE, ABHXKYILIEMCS MOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTh.  SIBIIEHME CaMOMHAYKIWU. OJEKTPOABUXKYIIAS  CHIIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOT'O MO KaTYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MAar"HuThl, 3JICKTPOMArHUTBI, JJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIUOHHAS TIE€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOI'O My4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIMA MAarHATHOTO TIOJISL.

B3anmopencTBue AByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evicrBue cunbl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME PNEKTPOMArHUTHOW UHIYKIIUU.

ITpaBuno Jlenua.



3aBUCUMOCTh JJICKTPOABMIKYILECH CUJIbI MHIYKIIMHU OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHIYKITUU.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomol

N3ydenne MarHuTHOTO MOJISI KAaTYIIKA C TOKOM.

HccnenoBanne AeUCTBUS MOCTOSHHOIO MAarHUTA HA PaMKY C TOKOM.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

Pa3nea 5. Koiredanus u BOJTHBI

Tema 1. Mexanuueckue u I1eKmMpoOMazZHUMHbIE KOJ1€0AHUS

KonebGarenpsnass  cuctema. CBOOOMHBIE  MEXaHWYECKHE  KoJjeOaHWs.
IMapmonnueckue koneGanus. Ilepuon, vacrora, amrumdtyna u ¢asza KojaeOaHUM.
[Ipy>xuHHBIN MasTHUK. MaremMaTU4eCKUN MAsTHUK. Y PaBHEHHE TapMOHUYECKHX
kosnebanuii. [IpeBpailienre sHeprun Npy rapMOHUYECKUX KOJIeOaHUsIX.

KonebGarenpHbiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIE KOJI€OaHUS B
UJCATBHOM KOJICOATeIbHOM KOHTYpE. AHAIOTUA MEXJIY MEXaHHMYECKUMU U
AIEKTPOMAarHUTHeIMU KoneOanusiMu. @Dopmyna Tomcona. 3akoH coxpaHEHUSs
SHEPruuU B UJI€aJIbHOM KOJIEOATEIIbHOM KOHTYpE.

[IpencraBiieHre 0 3aTyXaronux KojieOaHUsX. BhIHYKIEHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIC 3JIEKTPOMarHUTHBIE KOJIeOaHuUs.

Ilepemennslii  TOK. CHHYCOMITANBHBIA TNEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIMTYJHOE W JICUCTBYIOIEE 3HAYEHUE CHUJIbI TOKa U
HaIpsHKEHUS.

Tpaunchopmarop. [IpousBomacTBo, mepenada U MOTpeOIICHUE IICKTPHUUESCKON
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JEKTposHepruu. Kymbrypa
UCITOJIb30BAHUS DJIEKTPOIHEPTUU B IOBCEAHEBHON KU3HU.

TexHnueckrne yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTpOIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTenbHOM CHCTEMbl (MIPYKUHHBIA WU
MaTEeMaTUYECKU MasiTHUK).

Hab6nroienue 3aTyxaronux KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesonanca.

CBOOO/THBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

OcmuorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIIPSDKEHHST OT BPEMEHHU) JJIs
AJEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHC 1mpy 1mOCIENOBATENIBHOM COEAWHEHUM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTHU U KOHJAEHCATOPA.

Mojenb JIMHUYU IIEKTPOIIEPEIaAUH.



Yyenuueckuii osxcnepumenm, rabopamophule pabonul

HccnenoBanue 3aBUCUMOCTU TEpUO/a MalblX KOJeOaHHM Ipy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Tpy3a.

HccnenoBaHne NEPEMEHHOr0 TOKA B LENM M3  IOCIEIO0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBIE 60IHbL

MexaHnnueckue BOJIHBI, ycloBHsS pacnpocTpaHeHus. llepuon. CkopocTb
pacnpocTpaHeHusi W JiuMHa BoJHBL. llomepeyHble W MOPOJOJBHBIE BOJIHBI.
WNuTtepdepenius u audpaxiius MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DNIEKTPOMAarHUTHbIE BOJIHBL. Y CJIOBHSI M31YyYEHHUS SJEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrauus BekTopoB E, B, V B anekTpoMarHuTHoOi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, MOJspu3aius, audpakims,
unTepdepennns. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[[lkana 3NEKTPOMAarHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHOMIBI pagUOCBA3U U TENEBUACHU. Paguonokamusi.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBI.

TexHuueckue ycTpoiicTBa W MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JUArHOCTHUKAa B TEXHHKE WU MEIHUIIMHE, pajap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacTipOCTpaHEHHE MOMEPEUHBIX U MPOAOTIbHBIX BOJIH.

KoneOmromeecs Te1o Kak HCTOYHHK 3BYKa.

HaGmronenre oTpakeHus U MPETOMIICHUS MEXaHUYECKUX BOJTH.

Habmonenne narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOmonenue cBsi3u TPOMKOCTM 3ByKa M BBICOTHI TOHA C aMIUIMTYIOH U
Y4acTOTOM KOJIeOaHUH.

HccnenoBaHne  CBOWCTB  JJEKTPOMAarHWTHBIX — BOJIH: OTpa)keHue,
IpeIOMIICHHE, MOJISIpU3alus, TUPPaKIus, UHTEPPEPEHIIUS.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. [IpsMoIMHENHOE pacnpoOCTpaHEHUE CBETa B
ogHopoaHou cpexae. JIyd ceera. ToueuHbId ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. [locTtpoeHue n3oOpaxeHuil B
IUIOCKOM 3€pKalle.

[Ipenomiienne cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpaxkeHue. llpenenabHbll yron mNOJHOTO
BHYTPEHHET'O OTPaXKEHHUSI.



Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LIBer.

Cobuparomue u pacceuBaromue JHH3BL. ToHkas JsmH3a. DOKycHOE
paccTossHUE W ONTUYECKas CHiia TOHKOM JuH3bL. [locTpoeHue wn300pakeHuil B
coOuparonmx U pacceuBaromux auH3ax. Gopmyna TOHKOW JTUH3BI. Y BETUYEHUE,
JABAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenums cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOAEHUST MaKCUMyMOB U MHHUMYMOB B HWHTEp(PEpPEHIIMOHHOMN
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuvonHas pemérka. YciaoBue HaOMOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpH MaJ€HUM MOHOXPOMATHYECKOro CBETa Ha
TU(GPaKIHOHHYIO PEHIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doroanmnapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEIECKON, BOJOKOHHAs
OIITHKA, TU(PPAKITNOHHAS PEIIETKA, TTOJIIPOU/I.

Jlemoncmpayuu

[IpssMONMHENHOE PACHpPOCTPAaHEHUE, OTPAXKEHHUE U MPEJIOMIICHUE CBETA.
OnTtuyeckue npuoOpBHI.

ITonHoe BHyTpeHHEE oTpakeHue. Mojiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

Hab6mronenne natepdepeHnu cBeTa.

Hab6monenue nudpakiuu cBeta.

Habmroienne nucnepcuu cBera.

[Tonydyenue criekTpa ¢ TOMOMIBIO TPU3MBI.

[Tomydenwne crekTpa ¢ MOMOIIbI0 AUGPAKITUOHHON PEMIETKY.

Habmronenne momnsipusaiuy cBera.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

M3mepenue nmokasarens NpeJoMIICHUS CTEKIa.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH
['paHnnbl  NPUMEHHMMOCTH  KJIACCMYECKOM  MexaHukd.  [loctynaTsel
CHEUUAIbHOW TEOPUM OTHOCHUTEIBHOCTU: HWHBAPHAHTHOCTH MOXYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEILHOCTH DWHILITEIHA.
OTHOCHTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpALLECHUE
JUTUHBI.
DHeprusi 1 UMIYJbC PEISATUBUCTCKON YaCTHULIBI.



CBs13p MaccChl ¢ 3HepFI/Ieﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ qaCTHUIBbI. 9Hepr1/1;1
ITOKO4I.

Paznen 7. KBanToBas pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®ortonsl. ®opmyna [lnanka cBa3u sHEprun HOTOHA C €r0 YaCTOTOU. DHEPrUs
U UMITYJIbC (DOTOHA.
Otkpeitue u uccnenoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3aK0oHbBI

dotorpdekra. YpaBuenue DuHmTerHa 1 porosrddexra. «KpacHas rpanuiiay
dotorpdekra.

JaBnenue ceera. OnpiThl I1. H. JIeGenena.

XUMHUUYECKOe NEeCTBHUE CBETA.

Texuuyeckne yCcTpOWCTBA M TPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
doronaTuuk, coaHeuHast 6arapesi, CBETOIUO.

Jlemoncmpayuu

®otoddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

CBeronnogn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpenp atoma Tomcona. OmnbiTel Pezepdopra 1o paccessHuto o -4acTHIl.
[Inanerapnas mogmens aroma. llocrymatel bopa. W3nyduenume u mnorsomieHue
(OTOHOB TNpH Mepexojie aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrod. Bumel
crekTpoB. CIEKTp YpOBHEN SHEPrUU aToMa BOJAOPOA.

BosHOBBIE cBOMCTBA yacTull. BonHbl ae bpousa. KopnyckynsspHO-BOIHOBOU
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IIyYEHUE.

TexHnueckne yCTPOWCTBA M TPAKTUYECKOE TPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mognens onbiTa Pesepdopra.

Omnpenenenue AJIMHBI BOJIHEI J1a3epa.

HaGmonenne nuHelyaThiX CIEKTPOB U3TyYEHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

Habmroienne muHe4aToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JI0KA3bIBAIOIIME CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompeaesieHHIO  cocTaBa



pannoakTUBHOro wu3nydeHus. CpoiictBa anbda-, Oera-, ramMma-u3Iy4deHHs.
BiisiHME paaOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hyknonnass monens siapa IelizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio siapa. M3oTonsl.

Anba-pacnaa. ODJEKTPOHHBIM W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydyeHne. 3aKOH paJuOAKTUBHOIO pacnaa.

DOHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt maccl sapa.

SlnepHble peakuuu. JleneHue u cCUHTE3 A1€p.

Anepubrit peaktop. TepmosinepHsiii cuHTe3. [IpobieMbl W TEPCIIEKTUBBI
SAIEPHOM DHEPIETUKH. DKOJOTUUECKUE ACIIEKTHI SIACPHON SHEPrETUKH.

DOnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTtozb1 HaOMIOIEHUS U PETUCTPAIMH 3JIEMEHTAPHBIX YACTHII.

dyHaMeHTalbHbIE B3aUMOACHCTBUSI. ENMHCTBO (hU3MdYecKOr KapTUHBI MUpa.

TexHnueckne ycTpoMCTBa M MPAKTUYECKOE NPUMEHEHUE: NO3UMETp, Kamepa
BunbcoHa, siaepHblii peakTop, aroMHast 0omoa.

Jlemoncmpayuu

CUY€TUNK MOHU3HUPYIOIIUX YACTHULI.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BuTUs acTpoHOMUU. [IprKiiagHOE U MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHM.

Bupa 3Bé3nmnoro Heba. CosBesnms, spKue 3BE3MBI, IIAHETHI, MX BHIUMOC
JBUYKECHHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. Mcrounuk sHepruum CoyiHITa U 3BE3L.
3BE3MbI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(MarpamMma «CHEKTPAJIbHBIA KJIacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEILHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» ISl 3BE3]l TJIaBHOW MOCIIEN0OBATEIBHOCTH. BHYTpEHHEE CTpOCHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3Bodoun CoiHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunsiii ITyte — Hama ['amaktuka. Ilonoxxkenue u nBuxkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapel. UEpHBIE ABIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3zoeranue rajmakTuk.
Teopust bonbuioro B3peiBa. PenukroBoe nsnydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOiieMbl aCTPOHOMUM.

Yyenuueckue nabnooenus



HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHHUEM KOMITbIOTEPHBIX
IPWIOKEHUM NI ONPEICICHHS TTOJIOKEHHSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Ms CEeBEpHOTO NMOMYIIAPHUS U SIPKUE 3BE3IBL.

Ha6monenus B Teneckorn Jlynsl, ianet, Miueuynoro [Tytu.

00001 aronee NoOBTOpPEHUE

Pons Qusukn W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COLIMAIILHOM U ATUYECKOM cepax AesTeIHLHOCTU YelI0OBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTUHE MUpPA, POJIb (PU3NYECKON Teopuu
B (OpPMHUpPOBAaHWUU TIPEICTAaBICHUN O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nYecKor KapTHUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTABIEHUN O MPUPO/IE.

MexnpeameTHbie CBA3H

N3ydenue kypca gusuku 0a30Boro ypoBHs B 11 kjacce oCylIECTBISIETCS C
Y4ETOM COJIEPIKATENBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMM MAaTE€MaTHKH,
OMoNOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHUE, HAy4dHbId (HakT, rumoresa, (u3uyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOICHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENh, U3MEpPEHUE.

Mamemamuxa: pemieHWE CUCTEMbl YpPAaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPbl M HMX MPOEKIMA HA OCU KOOPAWHAT, CIIO)XKEHHUE BEKTOPOB,
IIPOU3BOJIHBIE DJEMEHTApHBIX (YHKIHMM, TPHU3HAKH TOJ00US TPEYrOoJbHUKOB,
OTIpesIeNICHHE TUIOMIAU TUIOCKUX (hUryp u oobéma Ted.

buonoeus: »nekTpuyeckue SBICHUS B JKUBOWM MpPHUPOAE, KoJieOaTelbHbIE
JIBUKEHHUS B )KUBOW IPUPOJIEC, ONTUYECKUE SIBIICHUS B KUBOW IPUPOJE, AEHUCTBUE
paavaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIJIMYECKass CTPYKTypa TBEPABIX
TET, MEXaHW3Mbl O0Opa30BaHUSI KPUCTALUTMYECKONM PEMIETKH, CIEKTPATbHBIN
aHaIM3.

l'eocpaghua: MarHuTHBIE TONIOCA 3€MJIM, 3aJIEKU MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, IIPE/ICKa3aHUE 3eMJIETPSICEHU .

Texnonocus: JNHWHUM DJIEKTPONEpENad, TIEHEPATOp IEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKIHWOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN anmapar, BOJOKOHHAs OITHKA,
cojHe4Has Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenune yueOHOro mpenmera «®dusmka» Ha ypoBHE CpeIHEro OOIIero
oOpa3oBanusi  (0a30BbI  ypOBEHb) JIOJDKHO  OOECIEYUTh  JIOCTHXKCHHE
CIICTYIOIINX JTMIHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX
PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS YydeOHOro mpenmera «Dusukay
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTH M CIIOCOOHOCTh  OOYyYarommxcst
PYKOBOJICTBOBAaThCS CPOPMUPOBAHHOW BHYTPEHHEM MO3UIMEH JHYHOCTH,
CUCTEMOM I[EHHOCTHBIX OPHUEHTALIMM, MO3UTUBHBIX BHYTPEHHHUX YOEXKJECHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIecTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W ONbITa JEATEILHOCTH B MpoIecce
peann3alyyd OCHOBHBIX HAIPaBJICHUN BOCIUTATENBHOM NESATENBHOCTH, B TOM
YHCIIie B YaCTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTh  TPAKIAHCKOW  MO3UIMH  OOydYaromerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBA;

OPUHATHE TPAIWIMOHHBIX OOIEYEIOBEUECKUX TYMAHUCTHUYECKUX U
JE€MOKPATHYECKHUX IIEHHOCTEH;

TOTOBHOCTbH BECTH COBMECTHYIO JICSTEIbHOCTh B MHTEPECaX IPakJaHCKOT O
o0I1ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3aIuy;

YMEHHE  B3aMMOJICUCTBOBATh C  COIMAJIBHBIMA  HMHCTHUTYTAaMU B
COOTBETCTBHHU C UX (DYHKIIMSAMH U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTApHOW U BOJIOHTEPCKOM JAESTEIbHOCTH;

2) IATPUOTUYECKOT 0 BOCIUTAHUS

chOpPMUPOBAHHOCTh ~ POCCHMCKOM  TpaKJaHCKOH  HJEHTUYHOCTH,
NaTpUOTU3Ma,

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHUMBOJIaM, JOCTHUKEHUSIM
POCCUICKUX YUEHBIX B 00JIACTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMA:

c(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTh OIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHEHTHUPYACHh Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH, B TOM YHUCIIE B
NESTEIIbHOCTUA YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIA/Ia B TOCTPOCHHUE YCTOMYMBOTO OYy/1YIIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :



ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYAs 3CTETUKY HAay4HOIO
TBOPYECTBA, IPUCYIIETO (PUINUECKON HAYKE;

5) TpynoBOro BociuTaHusI:

MHTEpEC K Pa3IMYHbIM chepam mpodeccuoHaIbHON AESITeIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHHUE COBEpIIaTh OCO3HAHHBIM
BbIOOp Oyaymed mnpodeccur W peanu30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE
TUTaHbL;

TOTOBHOCTh M CHOCOOHOCTH K OOpPa3oBaHUI0 W CaMOOOPa30BaHUIO B
o0yacTv (PU3MKHU Ha NPOTSHKEHUU BCEH KU3HU;

6) IKOJIOrNY€eCKOro BOCIUTAHMSI:

c(hOpMUPOBAHHOCTH AKOJOTHYECKON KYJIBTYphI, OCO3HAHHE TJI00ATBLHOTO
XapakTepa SKOJIOrHUECKUX Mpo0em;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUNM B OKpY’)KaIOIIEW cpele Ha
OCHOBE 3HaHMS LEJIel YCTOWYNBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIupEeHUe OMbITa ACSITEIIbHOCTH 3KOJIOIMYECKOW HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 (PU3HUKE;

7) HeHHOCTH HAYYHOT 0 TO3HAHMSA:

C(OPMUPOBAaHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKH;

OCO3HAHHME UEHHOCTH HAyYHOW JEesATENbHOCTH, FOTOBHOCTh B IIpOLIECCE
U3ydyeHuss (U3MKU OCYLIECTBISATh THPOEKTHYI0 U  HMCCIEI0BATEIbCKYIO
JeSITeNbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBbIe JJoruueckue 1eMCTBUA:
CaMOCTOSITEIbHO  (pOpMyIMpOBaTH UM  aKTYaJU3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENCISITh LEIU ACATEIbHOCTH, 3a/JaBaTh IMApaMETPhl U KPUTECPUU HX
JIOCTHKCHMS;
BBIABJISTH 3aKOHOMEPHOCTM M MPOTUBOPEYHST B PACCMATPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOLIUXCS
MaTEpUAIBHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
pE3YyJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBUI NEATEIHbHOCTH;
KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B YCIOBHSAX PEaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUSI;



pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX TPOOJIEM.

ba3oBble ucciiegoBaTe1bCKuE ACHCTBUSA:

BIIJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHSATUSIMU U METOJIaMH
(u3nUeCcKOl HayKu;

BJIJICTh HaBBIKAMHU y4eOHO-HCCIIeI0BATEIbCKOM u IIPOCKTHOM
NeATebHOCTH B 00jacT  (DU3UKH, CIOCOOHOCTbIO U TOTOBHOCTHIO K
CaMOCTOSITETLHOMY ~ TOMCKY  METOJIOB  pelieHuss 3a1ad  (U3MIecKoro
CoJIepKaHUsl, MPUMEHEHUIO PA3IMYHBIX METOJOB TO3HAHUS;

BJIAJCTh BHUJAMHU JEATEILHOCTH IO TOJYYCHUIO HOBOI'O 3HAHMS, €ro
WHTEPIPETAIIUU, MPEOoOPa30BaHUI0 W TMPUMEHEHUIO B PA3TUYHBIX YUE€OHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3JIaHUU Y4E€OHBIX TPOEKTOB B 00JaCTH (PUBUKHU;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJU3UpPOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pELICHMs, HAXOOUTh apryMEHTBhI JUIsl JOKA3aTesbCTBA
CBOMX YTBEPXKJICHUH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TOJIYYEHHBIE B XOJE€ pEIICHUS 3aJaudl pPe3yJbTaThl,
KPUTUYECKU OLIEHUBAaTh MX JOCTOBEPHOCTh, NPOTHO3UPOBATH HW3MECHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a7aul B 0Opa30BaTEIbHOU
NEeATeNTbHOCTH, B TOM YHUCIIE TIPU U3YYEHUU (PU3UKY;

JIaBaTh OLICHKY HOBBIM CHUTYallMsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWUS 1O (U3NKE B MPAKTHUYECKYIO 00JacTh
KUBHEACATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIC UJIEH, MPEIaraTb OpUTMHAIbHBIC OIXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUSI.

Pa6ora ¢ undopmaumneii:

BJIQ/IETh HABbIKAMU MOJy4YeHHUs HHPOpMaluu (PU3NUECKOrO COAECpIKAHUS
Y3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIbHO OCYILECTBISATh MMOUCK, aHAJIU3,
CUCTEMATHU3alUI0 U MHTEPHPETALUI0 UHPOPMALIMU PA3JIMYHBIX BUJIOB U (popm
IIPEACTABIICHUS,

OILICHUBATh JIOCTOBEPHOCTh MH(POpMAITHH;

UCIIOJIb30BaTh CPEACTBA HWH(MOPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHHMKAaTUBHBIX U
OpPraHU3aIMOHHBIX 337]a4 C COOJIOJICHUEM TpeOOBAaHUN IPrOHOMHMKHU, TEXHUKHU
0€30MacCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUS, TPABOBBIX U ITHUUYECKUX HOPM,
HOPM HH(OpMaIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUYECKOTO COACPKAHHUS B Pa3IMYHBIX (hopmaTax ¢
yu€TOM Ha3zHaueHWs uWHOOpPMAIMU U  1EJIEBOM  ayAuTOpUM, BBIOHMpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YATH3AIIUU.



KoMMyHUKATHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

OCYIIECTBJIATh OOIIEHHE Ha YpOKax (U3UKK U BO BHE-YPOUHOU
NEeATENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CUTyalMd W CMATr4aTh
KOH()ITUKTHI;

pa3BEPHYTO U JIOTMYHO U3JIAaraTh CBOKO TOUKY 3PEHHS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMATh W HWCIOJB30BaTh  NPEHMYIIECTBA  KOMAaHJIHOW MU
UHIUBUYaTIbHOU paboThI;

BbIOMpAaTh TEMATHKy M METOJbI COBMECTHBIX JACUCTBUN C y4€TOM OOLIUX
MHTEPECOB M BO3MOYKHOCTEMN Ka)K0ro 4jeHa KOJJIEKTHBA;

IIPUHAMAaTh LEJIM COBMECTHOW JIESITENbHOCTH, OpPraHU30BbIBATH U
KOOPAWHHUPOBATh ACUCTBUSA IO €€ JOCTHUKEHHIO: COCTaBIISITH IUIAH JIEMCTBHM,
pacnpenensaTh poiad ¢ y4€TOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pE3YJIbTAThl
COBMECTHOM pabOThI;

OLICHMBAaTh KA4ye€CTBO CBOEr0 BKJIAJa U KaXJOr0 YYACTHHKAa KOMaH/bl B
o0IIMii pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

Npeajaratb HOBBIE MPOEKThI, OLICHUBATh HJEU C MO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh TO3UTHBHOE CTPATETHMYECKOE MOBEACHHE B Pa3IUUYHBIX
CUTYaIUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHUBeEpPcaibHbIE YUueOHbIe 1elicTBUSA
Camoopranmzanmsi:

CaMOCTOSITEJIbHO ~ OCYIIECTBIIATH  IMO3HABATCIBHYIO  JCATEIBHOCTH B
obnmacti (U3MKM W ACTPOHOMHUHU, BBISIBISITH MPOOJEMBI, CTaBUTh W
dbopMyIMpoBaTh COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJTbHO COCTABIIATH TUIAH PEIICHUS] PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUIAaH BBIMOJIHEHUSI TPAKTUYECKOW paldoThl € YYETOM HMMEIOIIMXCS
PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH M MIPEATIOUTCHHUI;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsIM;

pacmupsATh  paMKH  y4eOHOro TmpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTEHUN;

JejaaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OITBIT;



CrocoOCTBOBaTh (DOPMUPOBAHHMIO U MPOSIBICHUIO 3PYIULMUA B 00JacTH
(U3UKK, TOCTOSIHHO TMOBBIIATh CBOM 00pa30BaTENBbHBIA M KYJIBTYpPHBIN
YPOBEHb.

CaMOKOHTP0/1b, YMOIHOHATBHBIH HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CHTYallUsSIM, BHOCUTh KOPPEKTHBBI B JIESATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BIAJICTh HAaBBIKAMHU I[IO3HABATENbHOW pe(UieKCMM KaK  OCO3HAHHS
COBEPIIACMBIX JCHCTBUH M MBICIUTEILHBIX TIPOLECCOB, MX PE3yJbTaTOB U
OCHOBaHU;

UCITIOJIb30BaTh MPHEMBI peQIIeKCHU IJIsl OICHKH CHUTYallMH, BBIOOpa
BEPHOTO PEIICHHUS,

YMETh OIICHHBAaTh PHCKH M CBOCBPEMEHHO MPHHUMATH PEIICHUS MO HX
CHIDKEHUIO;

NPUHUMATh MOTHUBBI W apryMEHTHI APYrUX TPU aHAIH3€ Pe3yIbTaTOB
JeSTebHOCTH;

NPUHUMATH Ce0sl, MOHNMAasi CBOM HEIOCTATKH M JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHTHI APYrUX TPU aHAIH3E Pe3yIbTaTOB
IeSTeIbHOCTH;

NPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B mporiecce MOCTHKEHUS TMYHOCTHBIX PE3yIbTATOB OCBOCHUS TPOTrPAMMBI
no ¢uzMKe sl ypOBHSA CpefHero olmiero oOpa3oBaHus y OOydarOIIMXCS

COBEPIIICHCTBYETCS HMOIMOHATbHBIH WHTEILJICKT, P IMOJIArafo N
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHMS,  BKIIOYAMOIIETO  CHOCOOHOCTh  IMOHMMATh  CBOE

AMOIIMOHANILHOE COCTOSIHME, BUJETh HANpAaBJICHUS PAa3BUTHUS COOCTBEHHOU
AMOITMOHAIILHOM Cepbl, OBITH YBEPECHHBIM B ce0¢;

CaMOPETYJIMPOBaHUs, BKIHOYAIOIIET0 CAMOKOHTPOJIb, YMEHNUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJEHHE, CIOCOOHOCTh aJalTUPOBAaThC K
AMOIIMOHAJILHBIM HU3MEHEHUSM M TPOSBIATH THUOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKIIOYAIOIIEH CTPEMIICHUE K JTOCTHIKECHUIO LEIU
U YCIIEXY, ONITUMU3M, HTHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATh UCXO/S U3 CBOUX
BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IOHMMATh  SMOIMOHAIBHOE
COCTOSIHME JApPYIMX, VYYWUTBIBaTh €ro IMpH OCYIIECTBICHHH OOIIEHUS,
CIIOCOOHOCTBH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLMAIbHBIX ~ HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh  BBICTpaUBaTh
OTHOWIEHUS C APYTMMH JIOAbMU, 3a00TUTHCS, MPOSBIATh UHTEPEC U pa3pelarh
KOH(MITUKTHI.



HPEIMETHBIE PE3YJIbTATbBI

K koniy oOyuenuss B 11 kiacce nmpeaMeTHbIE pe3yJibTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH y OO yUAIOLIUXCS YMEHUIA:

JIEMOHCTPUPOBATh HA MPUMEPaAX poJib U MeCTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHUPA, B PAa3BUTHH COBPEMEHHOM TEXHHUKH U
TEXHOJIOTUH, B MIPAKTUYECKON JEATENIBHOCTU JIFOAEH, LIETOCTHOCTh U €UHCTBO
(bu3nuecKol KapTUHBI MUPA;

YYUTBHIBaTh TPAHUIIBl MPUMEHEHHUS H3YYEHHBIX (U3MUECKUX MOeNeil:
TOYEYHBIM DJIEKTPUYECKUM 3apsl, JIyd CBETa, TOYEYHBIM HCTOYHUK CBETa,
AlepHas MOJENb aTOMa, HYKJIOHHAs MOJEJIb ATOMHOIO fJipa IMpU PELICHHUU
dbusnueckux 3amad;

pacrio3HaBaTh (U3UYECKHE SBJICHUS (MPOIECChl) U OOBACHATH HX Ha
OCHOBE 3aKOHOB JJIEKTPOJWHAMUKM W KBAaHTOBOM (HU3UKU: 3IIEKTPHUUECKAS
MIPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JIEMCTBUS TOKa,
B3aMMOJCIICTBUE  MArHUTOB, OJICKTPOMAarHUTHAasT  WHAYKIUS, JCHCTBHE
MarHUTHOTO TMOJsl HAa TPOBOJHUK € TOKOM W JABWXKYLIMHCA 3apsj,
AJIEKTPOMArHUTHBIE KOJICOAHUSI U BOJIHBI, NPSIMOJIMHEWHOE PacHpOCTpaHEHUE
CBETa, OTPAXEHUE, MpeJoMIIeHue, HHTephepeHIns, TUPPAKIUSA U TOIIPU3aALUs
CBeTa, nucnepcus cBera, ¢potodekrpudeckuii 3hdext (poroaddexr), cBeToBOC
NABJICHWE, BO3HMKHOBEHUE JIMHEWYaToro CIEKTpa aroma BOAOpOAA,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

OIHCHIBATh U3YUYEHHBIE CBOWCTBA BEILECTBA (JEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  JJEKTPUUECKYIO  MPOBOJUMOCTh  Ppa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), UCTONb3ysd (PU3MUECKHE BEITUUYMHBI:
ANEKTPUUYECKUH 3apsif], CUJIa TOKA, JJIEKTPUUECKOE HAMPSIKEHUE, FIEKTPHUUECKOE
CONPOTHUBJICHHE, PA3HOCTh IOTEHIUAJIOB, SJEKTPOJBIKYIIAs cujia, paborta
TOKa, WHAYKIMS MarHutHoro moisi, cuina Awmnepa, cuia JlopeHia,
WHIYKTUBHOCTh KAaTYyIIKH, JHEPrUsl JJIEKTPUYECKOIO M MATrHUTHOTO TIOJIEH,
MepUoJ M YacToTa KojeOaHui B KoueOaTeIbHOM KOHTYpE, 3aps/ U CHJa TOKa B
MpoIecce TapMOHUYECKUX  JJIEKTPOMATrHUTHBIX  KoneOaHu#, (oKycHOe
pPacCTOSIHUE U ONTHUYECKasl CUJIa JIMH3bI, IPU ONUCAHUU MPABUIBHO TPAKTOBATH
(U3MYECKUIl CMBICI HCIOJIBb3YyEMbIX BEIMYMH, UX OOO3HAYEHUS U EAUHULBI,
yKa3bplBaTh (HOPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (DU3MUYECKYI0 BEJIUYHMHY C
OPYTMMU BEIMYUHAMM;

OMKCHIBaTh M3YYCHHBIC KBAHTOBBIE SIBJICHUS M MPOLIECCHI, HCMIOIb3YS
(u3nyecKkue BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIrus U UMNYJIbC (POTOHA, MEPUOJ MOJypachaja, dHEPrus



CBS3M aTOMHBIX SIJIep, TPHU ONMHCAHWUW TPABUIBHO TPAKTOBATh (PU3NUECKUIA
CMBICII HCIOJNB3YEMBIX BEJIMYUH, WX OOO3HAYEHUS W EJAUHMIIBI, YKa3bIBaTh
GbopMyIBI, CBI3BIBAIOIINAE JAHHYI (PH3WYECKYI0 BEIMYHUHY C JPYTUMHA
BEJIMYMHAMHY, BBIYUCIIATH 3HaUCHNE (DU3UICCKON BEIMIUHBI,

aHAIM3UPOBaTh  (M3UYECKUE TPOIECChl W SBICHUSA, HCIOJIb3Ys
du3nyecKkre 3aKOHBI W TMPHUHINIBL: 3aK0H OMa, 3aKOHBI TOCJIEIOBATEILHOTO U
napajjieIbHOr0 COCIUHEHMS] TPOBOJHUKOB, 3akoH Jkoyns—Jlenna, 3akoH
AJICKTPOMArHUTHOM WHAYKIIMHM, 3aKOH TPSIMOJMHEHHOTO pPacIpoCTpaHEHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI TPEJIOMJICHHMS CBETa, ypaBHEHUC
OitamreriHa st GoTodddexTa, 3aKOH COXpaHECHUSI IHEPTUH, 3aKOH COXPAaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHEHHS
MacCOBOTO YHMCIIA, MMOCTYJIAaThl bopa, 3aK0H paliOaKTHBHOTO pacmaaa, Mpyu STOM
pa3nuyath CJIOBECHYIO (DOPMYIMPOBKY 3aKOHa, €ro MareMaThu4yecKoe
BBIPAXEHUE U yCIIOBUS (TpaHULlbl, 00J1aCTH) TPUMEHUMOCTH;

ONPENCNATh HANpaBJICHUE BEKTOpa WHAYKIIMM MArHUTHOTO  TIOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI Amniepa u cuiibl JlopeHna;

CTPOUTH M OMHCHIBATh M300paKEHUE, CO3JaBAEMOE IIOCKHUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITIOJTHATH JKCIEPUMEHTHI 0 HWCCJCIOBAHHMIO (DU3UYCCKUX SBICHUU W
MPOIIECCOB C HCIIOJB30BAHMEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBaTh mpobieMy/3amadyy W THUIOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIIOKEHHOTO O00OPYIOBaHUSI, POBOAUTH OMBIT H
(dbopMynHpOBaTH BHIBOBL;

OCYIIECCTBIIATh MPSMbIC U KOCBCHHBIC M3MEPCHHS (DU3MYECCKUX BEIWYMH,
P DOTOM BBHIOMPATh ONTUMAJIBHBIA CIIOCOO HW3MEPEHHs W HCIOJb30BaTh
W3BECTHBIE METObI OLICHKU MTOIPEIIHOCTEN U3MEPEHU;

UCCIIEeIOBAaTh 3aBUCUMOCTH (PU3MYECKHUX BEIUYMH C HCIIOIb30BAaHUEM
MPSMBIX HM3MEPEHHI: MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHpOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCMMOCTH (PU3MYECKUX BEJIUYMH B BUJIE TAOIUI] U
rpauKoB, 1enaTh BRIBOJIBI IO pe3yJIbTaTaM UCCIIECOBAHUS;

coOJI0/1aTh MpaBuia O€30MacCHOrO TpyAa IMPU MPOBEACHUU UCCIIEIOBAHUM
B paMKaX y4eOHOro 3KCIEePUMEHTa, Y4eOHO-UCCIIEI0BATEILCKON U MPOEKTHOM
JESATENBHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOMCTB M JIAOOPATOPHOTO
000pyI0BaHHUS;

pelath pacyéTHhIE 3aJaud C SIBHO 3a/laHHOM (PU3MYECKON MOAEIbIO,
WCIIONIb3yS (PU3WUYECKHE 3aKOHBI M TPHUHIIMITEI, HA OCHOBE aHajM3a YCIOBHUS
3a/la4yu BBHIOMPATHh (PU3MUECKYIO MOJENb, BBIACIATh (U3HUUYECKUE BEIUYUHBI U
dbopMybl, HEOOXOAUMBIC ISl €€ pelIeHUs, TPOBOAUTh PACUEThI U OIICHUBATH
PEAIbHOCTD MOJYYEHHOTO 3HAYEHUST (PU3NIECKON BEIIMUNHBI;



periarh KauyeCTBCHHBIE 3a/1a4u: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYXKICHUN C OMOpPOl HAa M3Yy4CHHbIC 3aKOHBI,
3aKOHOMEPHOCTH B (PU3NUECKUE SBICHHUS,

UCIIOJIb30BaTh ~ TPH  pPEHNICHWHW  Y4eOHBIX  3a7ad  COBPEMCHHBIC
WH(OpPMAIIMOHHBIE ~ TEXHOJOTMH  JJIA  TIOMCKa, CTPYKTYpPUPOBaHHSI,
UHTEPIpPETAIMd W TPEJACTaBICHUS y4eOHOM W  HAaYYHO-TIOMYJISIPHOMN
uHopMaIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAM3UPOBATH MOTYIAEMYI0 HH(DOPMAITHIO;

OOBSICHATh TPHHITUIBI JACHCTBUS MAaIllMH, TPHOOPOB M TEXHHUYCCKHUX
YCTPOMCTB, pa3nu4arh yYCIOBUS MX O€30MAaCHOTO  HWCIOJB30BAHHUS B
TIOBCETHEBHOM JKU3HU;

MPUBOIUTH TPUMEPHI BKJAJa POCCHUCKUX U 3apYOCIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHUE TPOIIECCOB OKPYKAIOIIETO MHUpPa, B
pa3BUTHE TEXHUKHU M TEXHOJIOTHA;,

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (DM3HUKE B MOBCETHEBHOM KU3HU
sl obecrieueHust  0e30MacHOCTH  MpU  OOpalieHHuH ¢ NpudopaMu U
TEXHHYECKUMHU YCTPOHUCTBAMH, TSI COXPAHECHHS 3I0POBbSI U COONIOACHUS HOPM
AKOJIOTMYECKOTO MOBEJICHUS B OKPYXKAIOIIEH Cpeie;

paboTaTh B TPYIE C BBHINOJHEHUEM pa3IMYHBIX COIMAIBHBIX POJICH,
IJJAHUPOBATh pabOTy TPYIIIBI, PAMOHAIBHO paCHpeneisaTh OOS3aHHOCTH M
IUTAHUPOBATh  JICATENILHOCTh B HECTAaHAAPTHBIX CHUTYallUsiX, aJeKBaTHO
OIICHMBATh BKJAQJ KaXJAOTO0 W3 YYaCTHHUKOB TPYIIBI B  peElICHUE
paccMaTpuBaeMoi IPOOJIEMBI.
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