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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢gusrke 6a30BOro ypoBHs Ha YPOBHE CPeIHETO OOIIEero
oOpa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHHUI U TPEOOBAaHUI K pe3yIbTaTaM
OCBOEHMsI OCHOBHOM 00pa30oBaTeIbHOM NporpamMmsl, peacraBieHHbix B @I'OC
COOQ, a Takxke ¢ yuétoM ¢eaepaibHON padodeil mporpaMMbl BOCHIUTAHUS U
KOHLEMUNHU MpenoiaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHbIX
oprannszanusx Poccuiickon denepannm, peaanu3yommux OCHOBHbBIE
o0Opa3oBareabHbIE MPOrPaMMBI.

Copeprkanue nporpaMmsl 1o (prU3MKe HaIpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAay4YHOH KapTHHBI MHpa oOydatomuxcs 11 knaccoB npu o0ydeHUH
ux (pusnke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIHLHOCTHOTO MOAX0/1a.
[Iporpamma o pusuke coorBeTcTBYET TpeboBanusimM OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, IIPEJIMETHBIM U METAIIPEAMETHBIM PE3YJIbTATAM
oOyueHus, a TaK)K€ YUUTHIBAET HEOOXOJUMOCTh PEeaTU3allii MEXIPEAMETHBIX
CBsi3el (DMBHKHU C €CTECTBEHHO-HAYYHBIMH YUE€OHBIMHU NTpeaMeTamMu. B Hel
OTIPECTISAIOTCS OCHOBHBIE LI€TN U3YyUYeHHs (PU3UKU HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHusl, IUTAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE,
MeTarpeIMeTHBIC, ITpeMEeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (u3nke BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yJIbTaThl OCBOCHMSI Kypca (PM3MKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3Y/IbTATHI 110 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHOTO npenmera «Du3nKay 1o rojgam oOydeHus.
®duszrka Kak Hayka 0 Hanbosee O0IIMX 3aKOHAX MPUPO/IbI, BHICTYMAs B
KauyecTBe y4eOHOTO Mpe/IMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. [lIkonbHbINH Kype GU3NKH — CUCTEMOOOPA3YIOIIHIA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MIPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI

JeXaT B OCHOBE MIPOLIECCOB U SIBICHUM, U3y4aeMbIX XUMHEH, Onoyioruei,
dbuszndeckoi reorpadueit u acrpoHomueit. Mcronap3oBaHue U aKTUBHOE
npuMeHeHue GU3MUECKUX 3HAaHUH OINpeelisieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B cepe SIHEPreTUKU, TPAHCTIOPTA, OCBOEHUS
KOCMOCA, MOJTYYEHHSI HOBBIX MAaTEPHAIIOB C 3aJJaHHBIMUA CBOVCTBAMHU M JIPYTHX.
N3yuyenue ¢pu3nKu BHOCUT OCHOBHOM BKJIaJl B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTHHBI MHUpa 00y4aronuxcs, B popMHUpOBaHUE YMEHUI NPUMEHSITh
HAy4YHBII METO]I TO3HAHUS [IPU BBIMIOJHEHUN UMHU YUYE€OHBIX UCCIEAOBAHMM.

B ocHOBYy kypca puzuku Jj1st ypoBHsI CpeIHET0 00111eT0 00pa3oBaHus
MOJIOKEH PAJl UeH, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €TI0
OCTPOEHHUS.
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Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KypC ABJISETCS JIOTHUECKU
3aBEPIIEHHBIM, OH COACPKUT MaTepuall U3 BCeX pa3/eioB (PU3UKH, BKIIOYAET KaK
BOMIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (U3HKH.

Hoes eenepanuzayuu. B cOOTBETCTBUY C HEM MaTepuai Kypca PU3UKH
00beIMHEH BOKPYT du3nueckux Teopuil. Beayium B Kypce siBisieTcs
dbopMupoBaHUE TIPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUHU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanys npeanoiaraeT UCIoJIb30BaHHUE
T'YMaHUTAPHOTO MOTEHIIMANa (PU3UIECKON HAYKH, OCMBICIICHHE CBSI3U PA3BUTHS
(bu3MKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMU,
HPABCTBEHHBIMH M 3KOJOTUYECKUMHU MPOOIIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc dbu3uku npeamnosaraet
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHUUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN
V3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peannzyercs MocpeiCTBOM BBEJACHHUS 3JIEMEHTOB
coJiep KaHusl, TOCBAIIEHHBIX IKOJIOTMYECKUM ITpoOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTUEM TEXHUKHU U TEXHOJIOTHIA, a TaK:Ke 00CYKICHUS
npo0JieM palMoOHAIBHOTO NPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30MMacHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMH Kypca (DU3UKU Ha YPOBHE CPEHEr0 OOLIEro
oOpa3oBaHus SBISIIOTCA (pusmdeckue Teopuu (HopMUpoOBaHHE MPEACTABICHHUMN O
CTPYKTYpPE MOCTPOCHUSI PUZNYECKON TEOPUHU, POJIU (HYHAAMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O MIPUPOJE, TpaHUIAX
OPUMEHUMOCTH TEOPH, JIJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
IPOLIECCOB).

CHCcTeMHO-AESTENIbHOCTHBIN MOJIX0/T B Kypce (PU3UKU Peau3yeTCsl MPExKIe
BCEr0 3a CUET OPraHU3ALMH SKCIEPUMEHTAILHON AESITENIbHOCTH O0YYarOIINXCS.
Jliis 6a30BOr0 ypoBHS Kypca (PU3HKH — 3TO UCMOJIB30BAHNUE CUCTEMBbI
(pOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U TaOOPATOPHBIX paboT,
KOTOpBIE B Iporpamme 1o pu3nke 00beTUHEHBI B OOIIHI CIUCOK yYEHUYECKIX
NpaKTUYECKUX paboT. Brienenne B ykazaHHOM MepedyHe 1ab0paTopHbIX padoT,
MPOBOJUMBIX ISl KOHTPOJISI U OLIEHKU, OCYILIECTBISETCA Y4aC THUKAMU
00pa30BaTeILHOTO MPOIIECcca UCXO0 IS U3 OCOOCHHOCTEH TIIIAaHUPOBAHMUSI U
ocHareHus kabuHeTa Gusuku. [Ipy 3ToM oOecriednBaeTcsl OBIAICHHAE
00yJarOIIMMUCS YMEHUSIMHU TTPOBOIUTH KOCBEHHBIC U3MEPEHHUSI, UCCIICIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BETUYMH U IIOCTAHOBKY OTBITOB IO MPOBEPKE
MPEAJIOAKEHHBIX THUIIOTES.

Bosnbiioe BHUMaHUE YAENSIETCS PEMIEHUIO PACUETHBIX U KAUECTBEHHBIX
3aaad. [Ipu 3ToM AJis pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIFOTCS 3a7a4H C SIBHO
3aJaHHOW (PU3MUECKOI MOJIEIbIO, TO3BOJISIFOIINE TPUMEHSTh U3YUEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiesa Kypca, Tak U HHTETpUpysl 3HAHUS U3
Pa3HBIX pa3ienoB. [ KaueCTBEHHBIX 3aa4 IPUOPUTETOM SIBIISIOTCS 3a/1aHUsI Ha
00BsICHEHHE MPOTEKaHUs (PU3NYECKUX SIBJICHUHN U MPOIECCOB B OKPYIKAIOIIEH
KU3HU, TpeOyrolue BbIOopa GU3NnIeCcKor MOJIENH JJIsl CUTYallud MPAKTUKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B cootBetcTBUM ¢ TpeboBanusamMu ®I'OC COO k MmarepuaibHO-
TEXHUYECKOMY 00ecreueHn0 y4eOHOro rpoiiecca 6a30Bblil ypOBEHb Kypca
(Gbu3MKU HA YPOBHE CpeJIHEro 00111ero 00pa3zoBaHus JOJKEH U3Y4YaThCsl B YCIOBUSIX
IpeIMETHOTO KabuHeTa (PU3UKU WU B YCIIOBUSIX MHTETPUPOBAHHOTO KaOWHEeTa
IPEeIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIa. B kabuHeTe PU3MKKN J0IKHO OBITH
Heo0xoIMMoe J1a00paTopHOE 000PYAOBaHUE ISl BBIMOJHEHHUS YKA3aHHBIX B
nporpamme 1o (Gu3nKe y4eHHUECKUX MPaAaKTUUECKUX padboT U IEMOHCTPAIMOHHOE
000py/10BaHUE.

JleMoHCTpalmoHHOE 000pya0BaHre POPMUPYETCS B COOTBETCTBUU C
IPUHIIMTIOM MUHUMAJIbHON JJOCTaATOYHOCTH U 00ECTIEUMBAET MOCTAHOBKY
NEPEUUCIEHHBIX B MpOrpaMMe 1o PU3MKe KITHOYEBbIX JEMOHCTPALUN JIs
UCCJIeIOBaHUS U3yYaeMbIX SBIICHUN U MPOLIECCOB, SMIIUPUUYECKUX U
(GyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHIA.

JlaGopaTtopHoe 000py/I0BaHHE IJIsl YYEHUUECKUX MPAKTUYECKUX padoT
dopMupyeTcs B BUJE TEMATHUECKUX KOMIUIEKTOB M 00€CIIEYMBAETCs B pacuére
OJIHOTO KOMIUJIEKTA Ha ABYX oOyyaromuxcs. TemaTnueckue KOMIUIEKThI
1a60paTopHOTrO 000PYAOBAHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U U(POBBIX NIPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE HU(POBBIX JT1aOOpATOPUi.

OCHOBHBIMM LIEJIAMH U3y4€HUS PU3KUKH B 001IEM 00pa30BaHUHU SBIISIOTCS:

e (opmMupoBaHHE HHTEpPECA U CTPEMJICHUS 00YUYaOIIUXCS K HAYYHOMY
M3YYCHUIO TTPUPOJIBI, PA3BUTHE UX WHTEIUICKTYATbHBIX U TBOPUYECKHUX
CIHOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUIN O HAYYHOM METO/Ie TTO3HAHUS U (POPMHUpPOBAHHE
HCCJIEA0BATEIBCKOTO0 OTHOIIEHUS K OKPYXKAIOIUM SIBJICHUSM;

e (hopMHpOBaHME HAYYHOTO MUPOBO33PEHHUSI KaK pe3ysIbTaTa U3yUeHUs
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opMHpOBaHHE YMEHHI OOBACHATH SIBJICHUS C UCIIOJIb30BAHUEM
duznuecKuX 3HAHUI 1 HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanme nMpeaCTaBICHUN 0 POIU (HUUKH JISI Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTixkeHne 3THX 1enel obecreynBaeTcs pelieHueM CIeIyoMuX 3a1a4 B

nporecce U3y4eHus Kypca pU3UKU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs:
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e MpUOOpETEHNE CUCTEMBI 3HAHUHN 00 00IMUX HU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSX, BKIIIOUasi MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, SJEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (opMUpOBaHHE YMEHUN IPUMEHSTh TEOPETUUECKUE 3HAHUS IS
00BsICHEHUS PU3NYECKUX SBIICHUN B IPUPOJIE U IJIS1 TPUHSATHUS
PAKTUYECKUX PEIICHU B TOBCEHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB pPEIIECHHUs PA3TUYHBIX 33/]1a4 C SIBHO 3aJaHHOMU
duznueckor MOJIEIbI0, 3aa4, OIPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3faHue (PU3NYECKON MOJIENH, aJIeKBaTHON yCIIOBUSIM 3a/1a4u;

e TOHMMaHHE (PU3NYECKUX OCHOB U MPUHIIUIIOB AEUCTBUS TEXHUUYECKHUX
YCTPOWCTB M TEXHOJIOTHYECKUX MPOIIECCOB, MX BIMSIHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJIAMU CAMOCTOATENILHOTO IJIAHUPOBAHUS U MPOBECHUS
(GU3NYIECKUX HKCIIEPUMEHTOB, aHATN3a U HHTEPIPETAly HHPOPMAITUH,
OTIpeIeTICHUS TOCTOBEPHOCTH MOJTYYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIOBHH [T pa3BUTUSA YMEHHUI MPOEKTHO-UCCIIEIOBATEIHCKOM,
TBOPYECKOH JEATEIBHOCTH.

Ha uzyuenue ¢usnku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHETO OOLIETO

oOpazoBanus oTBoauTCA B 11 Kitacce — 68 yacoB (2 yaca B HEZIENIO).

[Ipennaraemsiii B mporpamMmMe 1o Gpu3uke nepeyeHs J1abopaTOPHBIX U

NPaKTHYECKUX pabOT SBISETCS pEKOMEHIOBAHHBIM, YUUTENb JIeJaeT BEIOOD
POBEACHUS TaOOPATOPHBIX PAOOT U OTMBITOB C YYETOM MHINBHTyaTbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.
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COJEPKAHUE OBYUYEHUA

Paznen 4. DaekrpoauHaMuka

Tema 3. Macnummnoe noje. InNeKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE MarHUThI. B3anMonecTBUE MOCTOSIHHBIX MarHUTOB.
MaruutHoe nosne. Bektop MarauTHOW HHAYKIWA. [[prHIMD cynieprno3unun
MarHuTHBIX NOJIeW. JIMHNM MarHUTHOM MHAYKIKMK. KapTuHa TMHUNA MarHUTHOU
WHYKIHUH TOJIs MOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe noJje TpoBOJIHUKA ¢ TOKOM. KapTuHa TuHUN MHIyKIUNA
MAarHUTHOTO IOJIS JUIMHHOTO MPSMOTO IMPOBOJIHHUKA U 3aMKHYTOI'O KOJIBLIEBOTO
IPOBOJHUKA, KATYLIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTere MpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOZyJb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOIyJib U HalpaBiIeHUE. J[BHKEHHE 3apsHKEHHON YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM I1ojie. Pabora cuiel Jlopenia.

SIBiieHne 3neKTpOMarHuTHOM MHAYKIUU. [I0TOK BEKTOpa MAarHUTHOM
WHIYKUUH. DIEKTPOABUKYIIAS CUJIAa UHIYKIHMH. 3aKOH 3JIEKTPOMArHUTHOM
nnaykuuu Gapanes.

BuxpeBoe anekTprueckoe nosie. DNeKTPOABUKYIIAS CUila UHIYKIHUU B
MPOBOJIHHKE, JBUKYILIEMCS IOCTYNATEILHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTD. fSIBIE€HNE CAMOMHAYKIMU. DIIEKTPOABHXKYIAs CHUIIa
CaMOMHYKILIHUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: IOCTOSHHbBIE
MarHuThbl, JIEKTPOMArHUTBI, 3JIEKTPOJBUTATEIb, YCKOPUTEIN JIIEMEHTAPHBIX
YacTUL, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM ITOJIEM.

JIvHAM UHAYKIIMY MAarHUTHOTO TOJIS.

B3anmonelicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SBneHue >IEeKTPOMAarHUTHOW UHTYKIIUH.

[IpaBuno Jlenua.

3aBUCHMOCTb BJIEKTPOJBHKYILIEW CHIIBI MHIYKIIMU OT CKOPOCTU NU3MEHEHHUS
MarHUTHOTO MOTOKA.

drnegue caMoOMHIVKIIAL
ZAbaTHiiCcoa Y-

AVETHA A Y ekl
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Yuenuuecxuii sxcnepumenm, rabopamopivie pabomol

N3yyeHne MarHuTHOTO TOJIS KAaTYIIKH C TOKOM.

HccnenoBanne neiiCTBUSA NOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.
HccnenoBanue sABICHUS 3JIEKTPOMAarHUTHOM UHYKIIHAH.

Pa3zgea S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHble KOJIEOAHUA

Konebatenbnas cuctema. CBOOOIHBIE MEXaHUYECKUE KOJICOaHMS.
["apmonunyeckue konedbanus. [lepuon, yactora, aMmrmuuTyna u ¢asza KojeOaHu.
[IpyxuHHBIN MasATHUK. MaTeMaTH4eCKUI MasTHUK. Y PABHEHUE TAPMOHHYECKUX
kosnebanuid. [IpeBpallieHre 3Hepruu Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarensubiii kKoHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUS B
U7CATbHOM KOJIeOaTeTbHOM KOHTYpe. AHAJIOTHS MEXKy MEXaHUYECKUMH U
ANEKTPOMArHUTHBIME KosieOanusmu. @opmyra ToMmcoHa. 3aK0H COXpaHEHHS
SHEPTUHU B UJICATHHOM KOJIe0aTEIIbHOM KOHTYE.

[IpencraBienue o 3aTyxammuX KojaeOaHusX. BeIHYK/I€HHbIE MEXaHUYECKUE
kosnebanusi. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[Tepemennsiil Tok. CHHYCOMJANbHBIN TEPEMEHHBIN TOK. MOIIIHOCTH
NEPEMEHHOT0 TOKa. AMITUTYAHOE U IEMUCTBYIOIIEE 3HAUYEHNUE CUIIbI TOKA U
HaIPSKEHUS.

Tpancdhopmarop. [IpousBoacTBo, epeaada u MOTpeOICHUE IEKTPUIECKON
SHEPruu. JKOJIOTMYECKUE PUCKHU MPU MTPOU3BOJICTBE 3JIeKTpo3Hepruu. Kynerypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHnu4ecKkue yCTpOMCTBA U IPAKTUYECKOE TPUMEHEHHUE: AIEKTPUIECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JINHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KoyieOaTeIbHON CUCTEMBI (TPYKUHHBIN WA
MaTE€MAaTHYE€CKU MasiTHUK).

HabGmronenue 3aryxaromux KojaeOaHui.

HccnenoBanne cBONCTB BBIHYK/ICHHBIX KOJICOaHUM.

Hab6monenue pe3onanca.

CB00OOIHBIE AIIEKTPOMArHUTHbIE KOJICOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSIKEHUS. OT BPEMEHH ) JUIsI
3JIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc npu nociaegoBaTeIbHOM COSAMHEHUN PE3UCTOPA, KaTYIIKH
WHJYKTUBHOCTH M KOHJIEHCATOPA.

Mojenb TUHUYN dIEKTponepeaauH.

Yuenuuecxuii sxcnepumenm, 1abopamopuie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpUOia MaIbIX KoJieOaHU rpy3a Ha HUTH OT

AJUHBI-HUTH- M- MaCChI FPYy3a.
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HccnenoBanre nepeMEHHOIO TOKA B LIENU U3 MOCIIEN0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMAZHUMHbIE 60JIHbL

MexaHnuecKkre BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuoa. CkopocTh
pacrnpocTpaHEHHUs U IJIMHA BOJHBL. [loniepednsbie v Mpo0JIbHbIE BOJIHBI.
Nurtepdepenius u audpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJIHBI. Y CJIOBUS U3TyYEHHS JIIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus Bekropos E, B, V B anekrpomarautHoit BoHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXKeHUE, MPEJoMIICHHE, TOJIapU3alus, 1udpakius,
unTepPepenius. CKOpocTb 3JIEKTPOMATHUTHBIX BOJIH.

[[Ixana 3JeKTpOMAarHUuTHBIX BOJIH. [[puMeHEHNE 31€KTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLMIBI pagnOCBs3U U TeNEBUACHUS. Painonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIECH CPEeIbI.

TexHU4YeCcKre yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasl IMArHOCTUKA B TEXHUKE U MEJULIMHE, pajap,
pamuonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIpOCTPAHECHHUE TTOTIEPEUHBIX U MPOIOTBHBIX BOJIH.

Konebmtoieecs Teno kak UCTOYHUK 3BYKa.

HaOnronenue otpaxxeHust U IPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

HaOmronenue natepdepeHnu u 1uppakiiii MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmnroienre cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILUIUTYI0M 1
4acTOTOM KoJieOaHUH.

HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE,
npeIoMIIeHUE, ONIpU3anus, AuPpakius, nHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuneiiHoe pacIpOCTpaHEHUE CBETA B
OAHOpOHOU cpene. JIydu cBeTa. TOUeUHBI HCTOYHHK CBETA.

OTtpaxenue cBeta. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenne n3obpaxeHuii B
IJIOCKOM 3€pKajie.

[Ipenomnenue cBeta. 3aKOHbI IPEIOMIICHUS cBeTa. AOCOTIOTHBIN MOKa3aTelNb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yrodl mojaHoro
BHYTPEHHETO OTPAXKEHHSI.

Hucnepcus cBera. CnoxHbIN cocTaB 0eoro cBeta. LIBer.

Cobuparommue u paccenBaroniue JUH3bL. ToHKkas nH3a. DOoKycHOE
PAcCTOSTHUE M ONITUYECKAast Cuiia TOHKOM uH3bL. [locTpoenne n3obpakeHuii B

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMCHIO
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coOuparoux 1 paccenBaronnX JuH3ax. Dopmyna TOHKOM JMH3BL. Y BeTUYCHHE,
JTaBaeMoe JTMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Matepdepenius ceta. KorepeHTHbIE HCTOYHUKH.
YcaoBus HaOMIOIEHUSI MAKCUMYMOB 1 MUHIMYMOB B HHTEP(EepEeHIIMOHHOM
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cseta. JudpakunonHas pemérka. Y cioBue HaOI0aeHUS
IJIaBHBIX MAKCUMYMOB IIPHU MMaJICHUM MOHOXPOMAaTUYECKOTO CBETA HA
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: OUKH, JIYIIa,
doToanmnapar, NPOEKIUOHHBIN anmnapar, MUKPOCKOII, TeJIECKOII, BOJOKOHHAS
OMNTHKA, TU(PPaKIIMOHHAS PEIIETKA, TOJISPOUL.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacpocTpaHEeHUE, OTPAXKEHUE U MPEJTOMIICHHUE CBETA.
OnTuueckue nprudOpBHI.

[TonHOE BHYTpeHHEE OTpaxkeHue. Mojienb CBeTOBOA.

HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habnronenune natepdepeHunn crera.

HabGmronenue nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[Tomyyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyyenue cekTpa ¢ NOMOMIbIO JUPPAKLIUOHHON PEIIETKH.

HabGnronenue nonaspu3aunu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

N3mepeHne nokasaTessi NpeJoMIICHHs CTEKIIA.

HccnenoBanne cBONCTB N300pakeHU B JIMH3AX.

HabGmronenune nucnepcnu cBera.

Pa3nen 6. OCHOBBI CIEIIHAJIBHON TEOPUH OTHOCUTEIBLHOCTH

['panuIel NPUMEHUMOCTH KJIacCuYecKor MexaHuku. [TocTymnaTsl
CIIeIMAIBHON T€OPHUU OTHOCUTEILHOCTH: HHBAPUAHTHOCTh MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIbHOCTH DUHINITEHHA.

OTHOCUTETBLHOCTh OJJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILCHHUE
JUINHBI.

DHEpPrust ¥ UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTHUIIBI. DHEPTHUS
IIOKOSI.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMCHIO
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Paznen 7. KBantoBas ¢usuka

Tema 1. Dnemenmol K6AHM OO ONMUKU

®oronsl. @opmyna [Inanka cBsizu SHEPTUH POTOHA C €T0 YACTOTON. DHEPrus
U UMIyJbC (DOTOHA.

Otkpeitre u uccnegoanue pororpdexra. Onwitel A. I'. CroseroBa. 3aK0HBI
dororddexra. Ypapuenue DitHimTeitHa ais Goroaddexra. «KpacHas rpaHuiiary
doTtorddekTa.

JaBnenue ceera. Onbitel I1. H. JIeGenena.

XUMUYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa U MPAKTUYECKOE MTPUMEHEHUE: (POTOIEMEHT,
doTonaTuMK, coaHEUHas 6atapesi, CBETOAUO.

Jlemoncmpayuu

dotor(hPeKT Ha YCTAHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHelIHETo ¢hoTodddexra.

CBeToIMoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pe3epdopaa 1o paccestHuio o -4acTull.
[Lmanerapnas mozens aroma. Iloctynarel bopa. U3nyyenue u nornouenue
(hOTOHOB MpHU MEPEXOIe aTOMa C OJTHOTO YPOBHSI DHEPTrUuu Ha Ipyroi. Buasbl
criekTpoB. CHEeKTp YpOBHEN SHEPrUU aToOMa BOJIOPO/IA.

BousnoBsIe cBoiicTBa yactuu. Bonnsl ae bpois. KoprmyckyisipHO-BOIHOBOM
Ty aJIA3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHnyeckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHNE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), 1a3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Mopens onsita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHeRvaThIX CIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

HabGmronenne nuHeyaToro cuekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, TOKa3bIBAIOIIHNE CIIOKHOCTh CTpOEHUS siipa. OTKpbITHE
paauoakTuBHOCTH. OnbITH Pezepdopaa o onpeaenennio cocraBa
paaroakTUBHOTO n3nydeHus. CBoicTBa anbda-, 6eTa-, raMMa-u3IydeHHs.
Binsinue pagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBbI.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMCHIO
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OtkpeiTHE TPOTOHA M HeWTpoHa. Hyknonnas monens siapa ['eitzendepra—
NBanenko. 3apsan sapa. MaccoBoe uncio saapa. M30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ["'amma-
U3JIy4eHue. 3aKOH PaAOaKTUBHOTO pacnaja.

DHeprus CBs3U HYKIOHOB B sifpe. SaepHbie cuibl. Jlepext maccer sapa.

Anepusbie peakuuu. [leneHue u cUHTE3 A1Ep.

Anepuslit peaktop. TepMosiiepHbIii cuaTe3. [IpoOaeMbl U TepcreKTUBbI
AJIEPHON PHEPTETUKUA. DKOJIOTMUECKUE ACIIEKThI SIACPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertobl HAOMIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

®dyHaaMeHTanbHbIe B3auMOACHCTBUS. ENMHCTBO (hr3nveckoil KapTUHBI MUPA.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TI03UMETP, KaMepa
Buinbcona, sinepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TUMK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JjieMeHTHI aCTPOHOMMH U aCTPOPU3NKH

DTanbl pa3BUTUS acTpoHOMUM. [IpukinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUM.

Bup 38é31H0T0 HebOa. Co3Be3aus, ipkue 3BE3/1bI, INIAHETHI, UX BUJIUMOC
JIBIDKCHUE.

CoiHeuHas cucrema.

Counnie. ConHeunasi akTUBHOCTh. MIcTouHuk sHeprun CostHIA U 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. J[narpaMmma «CeKTpalibHbIN Kj1acc —
CBETHUMOCTBY». 3BE3/IbI TJIABHOM MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JIJISl 3BE3]1 IJIaBHOM MOCJEI0BATEIILHOCTH. BHyTpEeHHEE cTpoeHne
3B&37. COBpEMEHHBIE TPEACTABICHUS O MPOUCXOXKACHUM U 3BOIOIMK CoJTHIIA U
3BE3/. DTallbl )KU3HU 3BE3]I.

Mueunsiii [TyTs — Hama I'anaktuka. [lonoxenue u asukeHue CoyHIA B
lNanaktuke. Tunsl ranaktuk. Paguoramaktiku u kBa3zapbl. UEpHBIE ABIPHI B sIApPax
rajakTUK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xab60ma. Pazoeranue rajiakTuk.
Teopus bonbioro B3pbeiBa. PeIMKTOBOE U3IIyYEHHUE.

Macmrabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnnie npo6iieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMCHIO
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Hab6mronennst HeBOOPYKEHHBIM TJ1a30M C UCIIOIH30BAHUEM KOMITBIOTEPHBIX
PWIOKEHUH IS OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEeBEpHOTO MOTyIIapHs U IPKUE 3BE3/bL.

Ha6monenus B Teneckon Jlynsl, manet, Mueunoro [lyrtu.

O6o0maromiee NOBTOPEeHUE

Ponb ¢pu3uky u acTpOHOMUM B IKOHOMHYECKOM, TEXHOJIOTUYECKOH,
COLIMAJIBHON U ATUYECKOM cepax AesTeNbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKHU
U aCTPOHOMHH B COBPEMEHHOW HAy4YHON KapTUHE MUPa, POJib (PU3NYECKON TEOPUHU
B (hOpPMHUPOBAHUU MPECTABICHUHN O (PU3NUECKON KapTUHE MUPA, MECTO
(bu3nUecKol KapTUHBI MUPA B 00IIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABICHUN O IPUPO/IE.

MexxknpeaMeTHbIe CBA3H

Nzyuenue xkypca ¢puzuku 0a30BOro ypoBHs B 11 Kiacce oCymiecTBiIsieTcs ¢
YU4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMU MaTEMAaTHKH,
OMOJIOTHH, XUMHUH, TeoTpadUuu U TEXHOJIOTUH.

Mesicnpeomemuvie noHsimusi, CBSI3aHHBIE C U3yYCHUEM METOJI0B HAYYHOTO
MO3HAHUS: SBJICHUE, HAYUYHbIN (PaKT, TUIIOTE3a, PU3NUecKas BEJIMUYMHA, 3aKOH,
Teopusi, HAOIIOIEHHE, SKCIIEPUMEHT, MOJICTMPOBAHNE, MOJIE)h, U3BMEPEHHUE.

Mamemamuxka: pelieHUE CUCTEMbI YPaBHEHUU, TPUTOHOMETPUUYECKHUE
GyHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHI U UX MPOCKIHNHU HA OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB,
MPOU3BO/IHBIE AIEMEHTAPHBIX PYHKIMM, MPU3HAKU MTOA00US TPEYTOJIbHUKOB,
onpeesieHHe TUIOMAIU TII0CKUX GUryp u o0béma Tel.

buonocus: anexTpudeckue sIBJICHUS B )KUBOM MIPUPO/Ie, KojieOaTeIbHbIC
JBH>KEHUSI B dKUBOUM IPUPOJE, ONTUUECKHUE SIBIICHUS B )KUBOU MPUPOJIE, NEUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTALUIMYECKAS] CTPYKTYpa TBEPABIX
TE€J, MEXaHU3MbI 00Pa30BaHUS KPUCTANIMYECKON PEIIETKH, CIIEKTPaIbHbBIN
aAHAJIIN3.

T'eoecpagus: MarHUTHBIE TTOTIOCA 3€MITH, 3aJIEKU MAarHUTHBIX PYI,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, MTPEACKA3AHNE 3EMIICTPSICCHHIA.

Texnonocus: TAHUY 3IEKTPONEPENAY, TEHEPATOP NEPEMEHHOIO TOKA,
AIEKTPOABUTATENb, MHIYKIIMOHHAS TI€Yb, pajap, paAUONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neusb, IpOCKIIMOHHBINA anmaparT, BOJIOKOHHAS ONTHKA,
coJlHEeuHas OaTapes.
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IIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yuebHoro npeamera «dusnka» Ha ypoBHE CPETHETO OOIIETO
oOpa3oBaHus (6a30BbIil YPOBEHB) JOHKHO 00€CTICUUTh TOCTHKEHHUE CIEAYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDHI

JIngHOCTHBIE pe3yJbTaThl OCBOSHUS yueOHOTO npeaMeTa « DU3nKay JOJKHbBI
OTpPa)KaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYAIOIINXCSl PYKOBOJACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3UILIMEH JIMYHOCTU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIUMM, TO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTAM POCCUMCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
OTBITA U OIBITA JICITEILHOCTH B MPOLIECCE PEATU3ALIMU OCHOBHBIX HAIIPABICHUN
BOCIIUTATEIHOUN JAESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTh TPAXKIAHCKOHN TO3UITUH 00YJAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHA POCCUIMCKOTO OOIIECTRA;

NPUHATHE TPATUIIUOHHBIX O0IEYETOBEYECKUX TYMAHUCTUYECKUX U
JNEMOKPATUYECKUX IEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JAECSATEIIBHOCTh B MHTEPECAX I'PAXKIAHCKOTO
00IIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pPa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICMCTBOBATH C COUAIIbHBIMA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU €SI TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh POCCUUCKOM TpaKIaHCKON UACHTUIHOCTH,
MaTPUOTHU3MA;

LIEHHOCTHOE OTHOLIECHHE K T'OCYJAaPCTBEHHBIM CUMBOJIAM, JOCTHKECHUSAM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHNUS,
OPUEHTHUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEATETbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCIIHTAHUS:

ACTETUYECKOE OTHOUIEHNE K MUPY, BKIIFOUAs] SCTETUKY HAYYHOTO TBOPYECTBA,
npucyliero (u3n4eckou HayKe;
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5) TPyA0BOT0 BOCIIMTAHUS

MHTEPEC K Pa3IMUHbIM chepam npodhecCuoHaTbHOM NeITeTbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiieit mpodeccun U peaaru30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIAHBL,

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaAHMIO B 00J1aCTH
(GU3MKH HA IPOTSHKCHUH BCEH KU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYpPhI, 0OCO3HAHUE TII00aIEHOTO
XapakTepa dKOJOTHIEeCKHX TpooIiem;

TUTAHUPOBAHKE W OCYIIIECTBICHHUE JCHCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHUSA [IeJIeH YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpPEHHE OIbITA JISATCILHOCTH KOJIOTHUSCKONW HAIPaBJICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH 0 (PHU3UKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS (PU3UYECCKON HAYKH,

OCO3HaHUE IICHHOCTH HAYYHOU JCSATEIHPHOCTH, TOTOBHOCTh B TIPOIIECCE
U3YYCHHS (PU3HKHU OCYIIECTBIATH IPOSKTHYIO M HCCIICIOBATEIBCKYIO
JESATENHHOCTh HHIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble Jjoruueckue a1eMicTBUA:
CaMOCTOSITETILHO (DOPMYIIMPOBATH M aKTyaJIUu3UPOBaTh MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATH LEIU AEATEIBbHOCTH, 33]1aBaTh MApAMETPhI U KPUTEPUHU UX
JIOCTHOKCHUS,
BBISBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B PACCMATPHUBAEMBIX
(bU3UYECKUX SBIICHUSX;
pa3pabaTeiBaTh MUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIITUXCS
MaTepHalbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUMN ACATEIbHOCTH;
KOOPJAUHUPOBATH U BHITIOJHATH PA0OTY B YCIOBUSIX PEabHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBareabCKue JelCTBUS .

BJIAJICTH HaquOﬁ TepMI/IHOHOFI/Ieﬁ, KIIFOUCBBIMU ITOHATHUAMHAU U MCTOJaMHAU
@Wznqe(‘rmﬁ HAYKU,;
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BJIa/ICTh HaBBIKAMU yUEOHO-UCCIIEIOBATEILCKOM M MPOEKTHOM NeITeTbHOCTH
B 0071aCTH UBHUKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TIOUCKY
METOJIOB PeIIeHUs 3a7a4 (PU3UIECKOTO COJIEPKAHUS, TPUMEHEHHUIO PA3ITUYHBIX
METOJIOB MTO3HAHNS,

BJIQJICTh BUJAMH JICATCILHOCTH I10 MOJTYYSHUIO HOBOT'O 3HAHUS, €T0
MHTEpIPETalii, MPeoOpa30BaHMUIO ¥ MPUMEHEHHUIO B PA3IMIHBIX YICOHBIX
CUTYyaIUsIX, B TOM YHCIIC TIPU CO3JaHUH YISOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U U aKTyalu3UpOBATh 33/1aqy,
BBIJIBUTATh TUTIOTE3Y €€ pEIICHHS, HAXOIUTh apryMEHTHI IS JOKa3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATh MMOTYICHHBIC B XOJI¢ PEIICHUS 3a7a9i Pe3yIbTaThl,
KPUTHUYECCKH OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh M3MECHECHHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHOM
NEATEIHPHOCTH, B TOM YHCJIE TIPH U3yUYeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTD 3HAHUS 110 (PU3HKE B IPAKTUIECCKYIO 001aCTh
KU3HEICATCILHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTAaTh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTIOIXO/IbI U PEIICHHS,

CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIa/ICTh HABBIKAMU TOJYYCHHS HHGOpMAINK (GU3NIECKOTO COACPIKAHUS U3
HCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIIBHO OCYIIIECTBIISAThH MOUCK, aHAIH3,
CUCTEMATHU3AINIO M HHTEPIIPETAITNIO HH(POPMAITUY Pa3TUIHBIX BUIAOB U (hopM
IIPEICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTh MH(OpMAITUH;

WCIIOJIB30BaTh CPEICTBA MH(POPMAITMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX
3a/1a49 ¢ COONMI0IcHHEM TpeOOBaHMM SPrOHOMUKH, TEXHHKH O€30ITaCHOCTH,
TUTHEHBI, PECYPCOCOEPEIKEHMS, TPABOBBIX M ATUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COJCPKAHUS B PA3IMYHBIX (hopMaTax ¢
yu€TOM Ha3HaueHUs WH()OpPMAIUH U TIEJICBON ayJAUTOPUH, BEIOUPasi ONTHMAIbHYIO
dbopMy TpeicTaBICHUS U BU3yaJIU3aIiH.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS:
OCYUIECTBJISATh OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOM AESITEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(DIMKTHBIX CUTYallui U CMSTYATh

T
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Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB;

TIOHUMATh ¥ MCIIOJIH30BAaTh MPEUMYIIICCTBA KOMAaHTHOW U MHIUBHIyaIbHON
paboTHI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICUCTBUH C YIETOM OOIIHX
MHTEPECOB ¥ BO3MOYKHOCTEH KaKJI0T0 WieHa KOJUICKTHRA,

HPUHUMATB 1EJIH COBMECTHOM JIEITEILHOCTH, OPraHU30BbIBATh U
KOOPJIMHHUPOBATH JACUCTBUS 10 €€ JOCTHXKEHHUIO: COCTABJIATh TUIAH JICHCTBH,
pachpeieNsiTh POJH ¢ Y46TOM MHEHHI YYaCTHUKOB, 00CYKIaTh PE3yJIbTaThI
COBMECTHO# paboTHI;

OLICHUBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOTO YYaCTHHUKA KOMAaH/IbI B
OOIIIMIA Pe3yJIbTAT IO Pa3pabOTaHHBIM KPUTCPHSIM,

npejiaraTh HOBBIC MPOEKTHI, OLIEHUBATh UJCH C TTO3UIIMH HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTHYECKOW 3HAYMMOCTH;

OCYILECTBIIATH TO3UTHBHOE CTPATEITMUYECKOE MMOBEJCHHE B Pa3IMUHbIX
CUTYyaIUX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HHUI[HATHBHBIM.

PerynsiTuBHbIe YHUBepcaJbHbIEe YUeOHbIE 1elCTBUSA
Camoopranuszanus:

CaMOCTOATENFHO OCYIIECTBIISITh TTO3HABATEILHYIO ACSITEIIBHOCTh B 00J1aCTU
(bU3MKY U aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOATEIFHO COCTABIIATD IJIaH PEIICHUS PACYETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJIHEHHS IPAKTUYECKOW pabOThI C YYETOM UMEIOIITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHHIA

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacimpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JIeNIaTh OCO3HAHHBIN BEIOOD, apTYMEHTHPOBATh €r0, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh MTPHOOPETEHHBIN OTIBIT;

croco6cTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO APYAULIMU B 00IacTH
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAIIHsM, BHOCUTh KOPPEKTHBBI B ICITCILHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IICIISIM;

BJIa/ICTh HaBBIKAMU TI03HABATEILHON peIICKCUU KaK OCO3HAHMUS
COBEPIIIACMbIX JIEHCTBUH W MBICIIUTEIBLHBIX MPOIICCCOB, UX PE3YJIbTATOB U
OCHOBAHHUI;

UCIIOJIB30BaTh IPUEMBI PeIICKCHUHN JUTSI OIICHKH CUTYaIluH, BEIOOpAa BEPHOTO
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YMETh OLICHUBATh PUCKH ¥ CBOEBPEMEHHO NMPUHUMATDH PEIICHHUS TI0 UX
CHUXEHUIO;

NPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPH aHAIIM3€E PE3yIbTaTOB
NeSITENbHOCTH;

NpPUHUMATh ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

IPUHUMATH MOTHBBI M ApTYMEHTBI APYTUX MPU aHAIHU3E PE3YJIbTATOB
JeSITeLHOCTH;

NpHU3HABATh CBOE MPABO M MPABO IPYTHX Ha OLTHOKH.

B mporniecce M0CTHKEHUS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHSI IPOTPAMMBI
1o ¢U3UKe JIJIs1 YPOBHS CPEAHETO 00IIero 00pa3oBaHus y 00yJarOITUXCs
COBEpPIIICHCTBYETCS SMOIIMOHATBHBIA HHTEIJICKT, IPEAIOIararoHii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs1, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIHLHOE
COCTOSIHUE, BUJIETh HAMIPABJICHUS Pa3BUTHSI COOCTBEHHOM YMOIIMOHAIBHOMN CEPHI,
ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE TPHHUMATD
OTBETCTBEHHOCTH 3a CBOE MOBE/ICHUE, CTIOCOOHOCTh aJaNTHPOBATHCS K
AMOIMOHAJILHBIM U3MEHECHHSAM U TIPOSBIISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPECHHEHW MOTHBAIIMH, BKIFOYAIOIICH CTpeMIIEHNE K TOCTHKCHHIO TSI U
yCIeXy, ONTHMH3M, HHUITHATHBHOCTh, YMCHHE JIEHCTBOBATH UCXO/IS U3 CBOMX
BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIONIEH CTIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHUE
JPYTHX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTD K
COUYYBCTBHUIO M COTIEPSKUBAHUIO;

COIMATBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 11 kJiacce nmpeMeTHbIE PE3YJIHTATH HA 0a30BOM
YPOBHE JIOJIKHBI OTPAKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBAThH Ha MPUMEPAX PoJib U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYyYHOU KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKHU U
TEXHOJIOTMH, B PAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEIOCTHOCTD U €IMHCTBO
(u3HUeCcKOl KapTUHBI MUPA;

YUUTBHIBATh IPAHUILIBI TPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJIEIICH:
TOYEYHBIN DJIEKTPUUECKUI 3apsij, 1yd CBETA, TOUEUYHbIM HCTOYHUK CBETA, AACpHAs
MOJIETIb aTOMA, HYKJIOHHAs! MOJIEJb @TOMHOTO siipa P pelieHUuH (PU3UUECKUX
3a/1ad;
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pacrno3HaBaTh PU3NYECKUe ABJICHUS (IIPOIIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB 2JICKTPOJIMHAMHUKHN U KBAaHTOBOW (DU3UKH: dJIEKTPUYECKast MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICHCTBUS TOKA, B3aUMOICUCTBHE
MarHuTOB, HJIEKTPOMATrHUTHAS UHIYKIUS, TEHCTBUE MAarHUTHOTO MOJIS Ha
IIPOBOJIHUK C TOKOM M JIBHKYIIUICS 3apsi/l, 2JIEKTPOMArHUTHbIE KOJICOAHUS U
BOJIHBI, IPSIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA, OTPAXKEHUE, TTPEIOMIICHHE,
uHTEpPEepeHIys, TMppakius U NOIIPU3aLIUS CBETA, TUCTIEPCHUS CBETA,
doToanexkTpuueckuii 3pdext (poTodrddekT), cCBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JMHENYaToro CreKTpa aToMa BOJIOpOJia, €CTECTBEHHAs! U UICKYCCTBEHHAs
PaANOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUYECKHUE, MATHUTHBIE,
ONTHYECKHE, IJICKTPUICCKYIO TPOBOJIMMOCTD PA3IUYHBIX CPEJl) U
AIICKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), UCITONIB3YsI PU3HUECKHIE BEIIMUNHBI:
ANEKTPUUECKUH 3apsij], CUJla TOKA, JIEKTPUUYECKOE HANIPSHKEHUE, DIIEKTPUUECKOE
COTIPOTHUBJICHUE, PA3HOCTh MMOTCHITUAIOB, AICKTPOABIIKYIIAs CHIIa, paboTa ToKa,
WHIYKITUS MarHUTHOTO ITOJIs, CHiia AMIiepa, cuia JIopeHIia, WHIyKTHBHOCTh
KaTYIIKH, SHEPTHUS JICKTPUIESCKOTO0 U MAarHUTHOTO TIOJICH, TIEPHOJT U 9acTOTa
KoJieOaHul B K0JieOaTeIbHOM KOHTYpPE, 3apsijl U Cujla TOKa B IIpoIiecce
TapMOHUYECKUX JICKTPOMArHUTHBIX KOJeOaHuii, POKyCHOE pacCTOsSTHUE U
ONTHYECKas CHJIA JIUH3BI, IPH ONMUCAHUN MTPABUIIHHO TPAKTOBATh (PH3UUICCKUN
CMBICIT UCITOJTB3YEMbBIX BEJIMYHH, UX 0003HAYCHUS U €MHUIIBI, YKA3hIBATh
(bOopMyITBI, CBA3BIBAIONITUE JAHHYIO (PU3NUYECKYIO BETUYUHY C IPYTUMU
BEJTMYMHAMU;

OMHCHIBATh M3yUYCHHBIC KBAHTOBBIC SBIICHUS U MPOIIECCHI, UCITOIb3YS
(u3HUeCKIe BEIMUNHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, IJTHHA BOJHBI U
9acTOTa CBETA, YHEPTHUS U UMITYJIBC (POTOHA, TIEPHO/T TIOTypacIiaa, SHEPTUs CBI3U
ATOMHBIX SIIEP, TIPH OMMCAHUU MTPABUIILHO TPAKTOBATh (DU3UYECKUN CMBICI
WCIIOJIb3yEeMbIX BETMYHH, UX 0003HAYCHUS U €AMHUIIBI, YKA3bIBATh (DOPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PHU3NUYECKYIO BEIMUYMHY C IPYTUMHU BETMINHAMH,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUIHHBL;

aHATM3UPOBATh (PU3MUECKHE MPOIIECCHI U SIBJICHUS, UCTIONB3YS (PU3HUECKUEC
3aKOHBI ¥ IPUHITUTIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIIBHOTO U MAPaJLICTLHOTO
COEJIMHEHUS POBOJIHUKOB, 3aK0H /[koyns—JIeH1a, 3aKk0H 3J1€eKTpPOMarHuTHOU
WHIYKITUH, 3aKOH TIPSIMOJIMHEMHOTO PaCIIPOCTPaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IPEJIOMJICHHS CBETa, YpaBHEeHHE DUHIITEHHA 7151 hoTodddeKTa,
3aKOH COXPAHEHUS YHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsija, 3aKOH COXpPaHEHUsI MACCOBOTO YKCIia, TocTynaTsl bopa,
3aKOH PaJUOAKTUBHOTO pacmaia, Py 3TOM Pa3audaTh CIOBECHYIO (DOPMYITUPOBKY
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3aKOHA, €T0 MAaTEMAaTHUUECKOE BHIPAKEHUE M YCIIOBHS (TPaHUIIbI, 00I1acTH)
PUMEHHUMOCTH;

ONpPENEIATh HAIIPaBJIECHNUE BEKTOPA MHAYKIMH MAarHUTHOTO TIOJISI IPOBOIHUKA
C TOKOM, cuiibl Amnepa u cuibl JIopeHua;

CTPOMTb U OMMCHIBATh N300paKEHUE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATD SKCIIEPUMEHTHI IO UCCIIEIOBAaHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIOJIb30BAaHUEM IMPAMBIX U KOCBEHHBIX U3MEPEHUI: IPU 3TOM
dbopMynupoBaTh mpodaemMy/3agady U TUIOTE3y Y4eOHOTO HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEUI0AKEHHOTO 000PYA0BaHUS, IPOBOAUTH OIIBIT U
(bopMynHpOBaTH BHIBOIbL;

OCYUIECTBJIATh IPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIMYUH, IPU
ATOM BbIOMpPaTh ONTUMAJIBHBIN CLIOCO0 U3MEPEHUS U UCTIONIb30BaTh U3BECTHBIC
METOBbI OLIEHKU MOTPEIIHOCTEN U3MEPEHNN;

UCCJIeI0BAaTh 3aBUCUMOCTH (PU3MUYECKUX BETUYUH C UCIIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUI: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH
PE3yNbTAThl OJYYEHHOU 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJIE TAOIUI U
rpaduKoB, IeJaTh BEIBOABI IO pe3yIbTaTaM UCCIEI0BaHNUS;

coOmro1aTh paBuiia 0€30MacCHOIO TPY/ia IPU MPOBEJCHUYU UCCIIEI0BAHUN B
paMKax yueOHOro 3KCIEepUMEHTa, Y4EOHO-UCCIEA0BATENbCKON U MPOEKTHOM
NESTENbHOCTH € UCIIOJIb30BAHUEM U3MEPUTEIIbHBIX YCTPOMCTB U 1a0OPATOPHOTrO
000pyIOBaHUS;

pelaTh pacy€THhIE 3a/1auu ¢ IBHO 3aJJaHHON (PU3UUYECKON MOJIeNbIO,
UCIOJIb3Ysl (PU3NYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4u
BbIOMpATH (PU3UUECKYIO MOJEIIb, BEIACIATh (PU3NUECKHUE BETUUUHBI U (DOPMYIIBI,
HEO0OXOIMMBIE IS €€ PELIeHHUs], IPOBOJAUTh PACUETHI U OLIEHUBATh PEAIbHOCTD
MOJy4YEHHOTO 3HaYEHUS (PU3NYECKON BETUUUHBI;

penaTh Ka4eCTBEHHBIE 3a/1a41: BBICTPAUBATh JIOTUYECKA HEPOTUBOPEYUBYIO
LEMOYKY PACCYKICHHUH C ONIOPOM HA N3yYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(bU3UIEeCKHE SIBICHUS,

UCIIOJIb30BaTh MPHU PEIICHUH YUeOHBIX 3a7]a4 COBPEMEHHbBIE
MH(OpPMaIIMOHHBIE TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAI[UU
Y TIPEJICTABIICHUS yIeOHON ¥ HAYYHO-TIOMYJIIPHON WH(OPMAITNH, TTOTYyYEHHOUN 13
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTyIaeMyr0 HH(OPMAIIHIO;

OOBSCHATH MPUHIIUIIBI ACUCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3jinyaTh YCJIOBUS UX 0€30IaCHOTO UCIIOJIb30BAHUS B TOBCEIHEBHOMN
KU3HU;
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MPUBOJIUTH MIPUMEPHI BKJIA/Ia POCCUMCKUX U 3aPYOCIKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHUE MTPOILIECCOB OKPY>KAOIIETO MUPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHMS TI0 (DU3UKE B MOBCETHEBHOM KU3HU
Ui oOecrieueHus 6€30MacHOCTH TIPHU O0paIlleHUH ¢ IPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBAMHU, IS COXPAHEHUS 3J0POBbS U COOJIIOICHUSI HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKpYXaIOIlEel cpele;

paboTaTh B IPYIIIE C BBINOJHEHUEM PA3IMYHBIX COIIMATIBHBIX POJIeH,
IUTAHUPOBATH PAOOTY IPYIIIbI, PAIIMOHATILHO PACIIPEACNIATh O0S3aHHOCTH U
IUTAHUPOBATH JESATEIHLHOCTh B HECTAHIAPTHBIX CUTYAIMSIX, aJIEKBATHO OIEHUBATh
BKJIAJ] KaXXJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHHE pACCMAaTPUBAEMOM MPOOIIEMBI.
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TemaTHuyeckoe NJIAHUPOBAHUE

11 KJIACC
KounvecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne /i P Konrtpoabnsie | Ilpakruyeckue (uitcpp )
NMPOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoThbI padoThbI
pecypchl
Paznen 1. 9JIEKTPOIMHAMUKA
MarnuTtHoOe mose. DIeKTpOMarHuTHAsI bubnuoreka [IOK
1.1 11 1
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHnyecKue U 31eKTPOMAarHUTHBIE bubnmoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
99 MexaHUYeCKUe U DJIEKTPOMAarHUTHBIC 6 1 1 bu6mmoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bu6mmoreka [JOK
23 Onrika 8 https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 23
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI crielIMAIBHON TEOPUU 3 1 bubnuoreka [IOK
' OTHOCHMTEIBHOCTH https://m.edso0.ru/7f41c97¢
3.2 N3nydeHus u CnekTpsl 4
Hroro no pazgeny 7

Pa3znen 4. KBAHTOBAS ®U3UKA

[OKYMEHT MOAMUCAH 3JTEKTPOHHON NOANMUCHIO

rOCYAAPCTBEHHOE BHOXETHOE OBLLIEOBPA30OBATEJIbHOE
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4.1 DJIEeMEHTHI KBAaHTOBOM ONTHUKH 4 bubmorexa [JOK
' https://m.edsoo.ru/7f41c97c
bu6nuoreka [JOK
4.2 Crpockue atoma 3 https://m.edsoo.ru/7f41c97c
bubnuoreka IJOK
4.3 ATOMHOE 5/1pO 10 . https://m.edsoo.ru/7f41c97c
Hroro no pazmeny 17

Pazgen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1

DeMEeHTBl aCTPOHOMUH U aCTPOPU3UKH 8 1

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 8

Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o06Imaroiiee MOBTOPEHUE 1 E:&?:;&T:;;?Sﬁ f41c97c
Hroro no pazgeny 1
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 2
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IToypouHoe miIaHupoBaHue

11 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
[
Jlj;-n Tewa ypoxa Bcero Kontpoapnpie | Ipakrueckue fa[:;:ennﬂ ]:g[()l;l;((:f;:feﬂbﬂme
padoThI padoTbI pecypebi

[TocTosiHHBIE MATrHUTHI U UX

1 B3auMoOIeHcTBHE. MarHuTHoOE moJie. 1 bub6nuoreka [JOK
Bektop MarHuTHOM UHAYKIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW UHAYKIUU
MarauTHO€e noJie MPOBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnuoreka IIOK
B3anmoneiicTBre MPOBOTHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JleficTBHE€ MarHUTHOT O MOJIS Ha 1 bubnuoreka [IOK
IIPOBOAHMK ¢ TOKOM. Cuita Ammnepa. https://m.edsoo.ru/ff0c9ac0
JleficTBHEe MAarHUTHOIO I1OJISI Ha

4 JBUKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 bubnuoreka [IOK
Cuna Jlopennia. Pabota cusibt https://m.edsoo.ru/ff0c9df4
Jlopenna

5 MarHuTHEIE CBOMCTBA BEIIECTBA 1 buGnnorexa LOK

https://m.edsoo.ru/ff0c98fe

6 Pemenue 3amgau " Cuita Amrepa. 1
Cuna Jlopenma".
DNeKTpOMarHuTHasT WHIYKITHS.

7 IToToK BEKTOpa MarHUTHOU 1

nHaykuuu. Ilpasuno Jlenua

[OKYMEHT MOAMUCAH 3JTEKTPOHHON NOANMUCHIO

rOCYAAPCTBEHHOE BHOXETHOE OBLLIEOBPA30OBATEJIbHOE
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OJIC MHAYKIIMY B IBUKYIIAXCA
MIPOBOJIHUKAX

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTS. SIBIICHHE
camounykuuu. 9J1C
CaMOUHIYKIIMH. DHEPIrus 1
MarHMTHOTO MOJIs KaTYIIKU C TOKOM.
DNEeKTpOMarHuTHOE 110J1E

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

10

O6o06maronuii ypok «MaruutHoe
nose. DJIeKTPOMAarHUTHAs MHYKLUS»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas pabora 1o reme
«Mar"auTHoe I10JI€. 1 1
SHGKTpOMaFHI/ITHaﬂ I/IHILYKHI/ISI))

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOoaHBIC MEXaHUYECKUE
konebanus. ['apMoHudeckue
KosneOaHus. YpaBHCHUE 1
TApPMOHHYECKUX KOJICOAHHIMA.
[IpeBpaienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopartopHas pabora
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia Majbix KojaeOaHuil rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

Pemenue 3agau ['apmonnueckue
KoneOaHus

15

[IpencraBieHue 0 3aTyXarOIIUX
KoyieOaHusX. BeIHYKIeHHBIC
MeXxaHH4ecKHe Koiebanus. Pe3oHanc. 1
BbIHYXIEHHBIE 3JICKTPOMAarHUTHBIC
KoJIEOaHH S

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

16

KonebatenbHblii kKoHTYp. CBOOOIHBIE 1

bu6nuoreka [JOK

[OKYMEHT MOAMUCAH 3JTEKTPOHHON NOANMUCHIO
rOCYAAPCTBEHHOE BIOAXXETHOE OBLLEOBPA30BATEJIbHOE
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OJICKTPOMAarHuTHBIC KoJIcOaHUs B
NACaJIbHOM KOJIcOaTEIIbHOM KOHTYPC.
Amnanorus MCKAY MCXaHNYCCKUMU U
OJICKTPOMAarHMTHBIMHA KOJIEOaHUSAMHU

https://m.edsoo.ru/ff0ch820

®opmyna Tomcona. 3akoH

17 COXpaHCHHS YHEPTUH B HACaTbHOM 1 bubmorexa [JOK
P P A https://m.edsoo.ru/ffOch9c4
KOJIEOATEIILHOM KOHTYpE
Ilepemennblil Tok. CHHYCOUIAIBHBII
MepeMeHHbIN TOK. MOIITHOCTh
18 IIEPEMEHHOT 0 TOKa. AMILTUTYIHOE H 1 bubmorera [OK
P ’ Y https://m.edsoo.ru/ff0cbd34
JEHCTBYIOIIEE 3HAYECHUE CUJIbI TOKA U
HaIpsDKEHUS
Tpancdopmatop. [Iponssoactso,
19 nepeaayda u morpedaeHue 1
JJIEKTPUYECKOUN SJHEPTUU
20 Pemenue 3amau" Konebanus" 1
MexaHu4ecKkre BOJHBI, yCIOBUS
acnpoctpanenus. [lepuos.
21 I():KO pOCTLp acmpocT aerHI/I}I U JUIMHA 1 bubmorexa [OK
P pacpocip g https://m.edsoo.ru/ffOcca54
BoHBI. [lonepeunsie 1 mpogoabHbBIE
BOJIHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh 1 bubnmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 WnTepdepennus, mudpakuus, 1 bu6muoreka ITOK
MO pU3aIUsd MEXaHMYECKUX BOJIH. https://m.edsoo.ru/ff0cc324
DIIeKTPOMArHUTHBIC BOITHBI, UX
24 cBo¥cTBa U ckopocTh. I1Ikana 1 bubmorexa [JOK
p ’ https://m.edsoo.ru/ffOccfe0
ANEKTPOMATrHUTHBIX BOJH
25 [IpuHLIMIIBI paIUOCBA3U U 1
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TeneBuaeHus. Pa3Butue cpencTs
cBs3u. Paguonmokanus
26 Kontponbhas padora «Konebanus u 1 1 bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
Pa3BuTHE B3MISI0B HA TIPUPOTY
27 CBETa. CKOPOCTh CBETA. IPUHITUII 1
['roiirenca. 3aKoH OTpa)KEHUs CBETA.
[IpsimonuHEiTHOE pacpoCTpaHEHUE
28 CBETa B OJIHOPOJIHOM cpeie. 1 bubnmoreka [JOK
Toueunslil UCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ffocd350
cBeTa
29 3akoH npenomieHus ceera. [TonHoe 1 bubnuoreka [IOK
OTPaKEHUE CBETA. https://m.edsoo.ru/ffOcd4e0
JInnzel. [loctpoenue nzodpaxeHuii B
30 nuH3e. PopMyIia TOHKOH JTHH3BI. 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JIMH3bI
Jucnepcus cBera. CioXHBIN COCTaB
31 6enoro ceera. L{Ber. JlabopaTtopHas 1
pabota «Habmonenue aucnepcun
CBETa»
32 WnTepdepennus cBera. Audpaxius 1 bu6muoreka ITOK
ceera. J[udpakimonHas pemeérka https://m.edsoo.ru/ff0ced22
33 [TonepeuHOCTh CBETOBBIX BOJIH. 1 bubnuoreka [IOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
" " bubmuoreka [JOK
34 Pemtenue 3amaq "CBeTOBBIE BOJIHEI 1 htts://m.edsoo.ru/f0cd7f6
I'paHuIBl TPUMEHUMOCTH
35 KJlaccuueckoi MexanukH. [loctynarer 1 bubamorera LIOK
5 https://m.edsoo.ru/ff0cf862
CHelHaIbHOW TeOpuu
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OTHOCUTEIBLHOCTH
DHEPrusi U UMIYJIbC PEISATUBUCTCKOMN
36 gacTUIEL. CBSI3b MAacChI C DHEPTHEN U 1 bubmorexa LOK
HeL p https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHsI TIOKOS
37 Pemrenue 3anay "JneMeHTH TEOpUU 1 bubnmoreka [JOK
OTHOCHUTENbHOCTH" https://m.edsoo.ru/ff0cd67a
38 Buapl uznyuennii. Uctounuku cpera.
39 CrieKTpsl U CIEKTPAIbHBIA aHAIN3 1
40 O606menue Temsl " Ontuka. OCHOBBI 1 bubnmoreka [JOK
CcTO" https://m.edsoo.ru/ffOcfa42
Kourponsuas padora «OnTHKa.
41 OCHOI;LI cre Ifam)Hoﬁ TEOPUH 1 1 buGmnorexa LOK
H P https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIHLHOCTH
3akoHnsl poToddpdexra. YpaBHeHHE
42 3171HHJTe§Ha an){(b(bOToa(b(I;eKTa 1 bubmmorexa LIOK
a : https://m.eds00.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
®ortonsl. Popmyna [Inanka. Dueprus bubnuoreka [IOK
43 1
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
JaBnenune cBera. OnwiTse [1. H.
44 JleGeneBa. XuUMHUUECKOE IEHCTBUE 1 bubmorexa IOK
AcBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
45 Pemenue 3amay mo reMe «1€MEHTHI 1 bubmuoreka [JOK
KBAHTOBOU OITHKH https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OOBITE
46 Pesepdopa mo paccesHUIO 0-9acTHIT 1 bubmmorera LIOK
pPLop p ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MmoAens aToMa
Bbubnuoreka [JOK
47 I1 b 1
OCTyJIaThl bopa https://m.edsoo.ru/ff0d0afa
48 Jlazepsl. Pemenue 3amay. 1
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CtpoeHune aToMHOr O sizpa. AnepHbie bubnuoreka [IOK

49 1
CHJIBL. DHEPIusl CBSI3U aTOMHBIX SIEP. https://m.edsoo.ru/ffOcffc4
OTKpBITHE PaTUOaKTUBHOCTH.

50 Omnpitel Pesepdopaa o 1 bubnmoreka [IOK
OMPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIOAKTUBHOTO U3JTYYCHUS

51 [Tepuon momypacnana 1

59 MeTtop1 HaOMIOIEHUS U pErUCTpaIii 1
3JIEMEHTAPHBIX YaACTHUII

bubnuoreka IJOK

>3 Flnepubie peaxii 1 https://m.edsoo.ru/ff0dOafa

eneHue siaep ypana. Llennbie

o4 ﬂﬂnepHHe peaIIzuy;n. HHI:pHBIﬁ 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d0ca8
peakTop. TepMosiiepHbIE PEAKIIUH.
N3oronsl. [Tonyuenne

55 PaaOAKTUBHBIX U30TOIOB U UX 1 bubnuoreka [JOK
npuMmeHeHue. buonornueckoe https://m.edsoo.ru/ff0d1162
JIEUCTBUE paHalliu.

56 DneMeHTapHbIe YacTuIlbl. OTKpBITHE 1 bubmuorexa [JOK
IIO3UTPOHA. https://m.edsoo.ru/ff0d0e38

57 00001ieHre TeMbl "duU3nuKa aTOMHOTO 1
spa"

58 Konrtponbnas pabora "dusuka 1 1 bubmuoreka ITOK
aTOMHOTO sapa" https://m.edsoo.ru/ff0d1356

59 Bunumeie nBukeHust HEOECHBIX Te. 1
3akonsl Kemutepa.

60 Cucrema 3emus - JIyna 1
®duznyeckas npupoja MiaHeT u

61 1
Massix Ten CC
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Muieunsbiii [Iyte — Hama ["aakTuka.

62 [Tonoxenue u apuxenue ConHIA B 1
I'amaktuke. I'amakTuku.

63 Crtpoenue u 3BOMIONMS BeeneHHOi. 1
Connue. OCHOBHBIE XapaKTEPUCTUKU

64 3Be3l. Buyrpennee ctpoenne ComnHila 1
1 3BE3/I.

65 O06o0maromuii ypok "DaeMeHThI 1
aCTPOHOMHUU U acTpou3uku"

66 KonTtponbhas pabora «1eMeHThI 1 1
ACTPOHOMHU U acTPOPU3UKK»

67 O6o06maromuit ypok. Enunas 1
(dusnyeckas KapTHHA MUpAa.

68 PesepBHBIil ypok. 1

OBHIEE KOJIMYECTBO YACOB I10 68 5

[TPOI'PAMME

[OKYMEHT MOAMUCAH 3JTEKTPOHHON NOANMUCHIO
rOCYAAPCTBEHHOE BIOAXXETHOE OBLLEOBPA30BATEJIbHOE

CYHXXA", bekos becnaH barayamHosud, AypekTop

YYPEXXAEHME "CPEQHAA OBLLEOBPA3OBATEJIbHASA LUKOJIANC 1 T.

22.09.23 20:50 (MSK)

CepTudukat F4A73505B8CC28D0B7CA30A8650B3343




YYEBHO-METO/JINYECKOE OBECIMEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JIs1 YYEHUKA
» Gusuka, 11 kinace/ Msxkumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueii [TapdenTtreBoit H.A., AkninonepHoe oomecTBo «M31aTenbcTBoO

«IIpocBemienue»

METOJINYECKHNE MATEPHAJIBI IJISA YUYUTEJIS
» Gmsuka, 11 kimace/ Msixkumes I'.J1., byxosnes b.b., Uapyrua B.M. nox
penakmueit [lapdentreBoit H.A., AkiinonepHoe o6mecTBo «M3aaTenbcTBo

«IIpocBemieHue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
NHTEPHET

bubmmoreka [JOK

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMCHIO

TOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE 22.09.23 20:50 (MSK) CepTudukat F4A73505B8CC28D0OB7CA30A8650B3343
YYPEXXAEHUE "CPEAHAA OBLLEOBPA30OBATEJ/IbHAS LLUKOJIANC 1 T.
CYHXXA", bekoB becnaH barayanHosuy, inpekrop




JIOKYMEHT MOAMNWUCAH SMEKTPOHHON NOAMUCHIO

rOCYAAPCTBEHHOE BHODKETHOE OBLLLEEOBPA3SOBATEJIbHOE 22.09.23 20:50 (MSK) Ceptudukat F4A73505B8CC28D0B7CA30A8650B3343
YYPEXXAEHUE "CPEAHSS OBLLLEOBPA3OBATEJ/IbHAS LUKOJIA N2 1 T.
CYH)KA", bekos BecnaH barayanmHosuy, inpektop




