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PaGouas nporpamma obmieobpazoBarensHOM yueOHOH AUCIMILUIHHEL pa3paboTa-
Ha Ha ocHoBe PeaepalbHOr0 TOCYIaPCTBEHHOTO 00pa30BaTeNbHOr0 CTaHAapTa cpel-
Hero odmero o0pa3oBaHus, YTBEPIXKISHHOTO MpUKa3oM MuHucCTepcTBa 00pa3oBaHus
1 Haykd Poccuiickoit @enepamyu ot 17 mas 2012 r. Ne 413, OenepansHOro rocy aap-
CTBEHHOro 00pa3oBaTeILHOrO CTaHAapTa CpegHero IpodeccHoHanbHOre o0pasoBa-
Husa no cneupansHocTH 09.02.07 MHdopMalMoHHEIE CHCTEMBI M IPOrpaMMHpPOBa-
HM€, YTBEPXKIECHHOrO MpHUKa3zoM MumHuHcTepcTBa 00pa3oBaHua M HaykH Poccuickon
Deneparmu ot 09 gexadps 2016 r. Ne 1547.
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Pabouast mporpamma o611eo0pa3oBaTenbHON yueOHOW AMCIUILIMHBI pa3padoTa-
Ha Ha ocHOBe DeepaibHOrO roCyIapPCTBEHHOTO 00pa30BaTEIbHOIO CTAHIApTa CPE-
Hero oOuiero o0pa3oBaHusl, yTBEPKIECHHOTO prKa3oM MuHucTepcTBa 00pa3oBaHus
u Hayku Poccuiickoit @enepannu ot 17 masg 2012 r. Ne 413, deaepanpHoro rocyaap-
CTBEHHOT0 00pa30BaTENbHOIO CTaHAApTa CPEeIHEro MpogecCHoHaNIbHOro 00pa3oBa-
Husg no cnenuanbHoctr 09.02.07 MHpopmalmoHHble CUCTEMBI M IIPOTpaMMHUPOBa-
HUE, YTBEPXKIEHHOI0 MpuKa3zoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
®eneparuu o1 09 nexabpst 2016 r. Ne 1547.

IIporpammy cocraBuia:
Kopsixosa W.II. - npenogasarens K MuEJl xabeapsr BMud

Ono0peHo UKIOBON KOMUCCUEN CoriacoBaHo
MaremaTuKH U €CTECTBEHHBIX 3amMecTUTeNb JUPEKTOpa
JUCHUIUIMH Kadeapbl o yueOHo# padbote
Bricuieit maTeMaTuku U QU3MKH. A.H. bensikoBa
[TpoTokon OT
[Ipencenarens HUKIOBOM KOMUCCUU

A.A. Yupkosa




PaccmoTpeHo Ha 3acejaHUM IUKIOBOM KOMUCCUU
U PEKOMEH/I0BAHO /i1 Y4eOHbIX 3aHSATUHN B

[TpoTokon OT
[Ipencenarens HUKIOBOW KOMUCCUU

y4eOHOM TOTy.

PaccmoTpeHo Ha 3aceaHuy IUKIOBOM KOMHUCCUHU
Y PEKOMEHJIOBAHO JJIsl yYeOHBIX 3aHATHI B

IIpoToxon oT
IIpencenarens HMKIIOBOW KOMHUCCUA

y4e0HOM TOJYy.

PaCCMOTpeHO Ha 3aCeIaHuU LIMKJIOBOM KOMUCCUH
U PEKOMCHAOBAHO AJIA y‘IC6HLIX 3aHATHM B

[TpoTokon OT
[Ipencenarens HUKIOBOW KOMUCCUU

y4eOHOM TOTy.
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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 06111€00pa3oBaTeNbHON y4eOHOU AUCIUIUIMHBI « DU3HKaY»
npenHa3HavyeHa JJIsl U3y4eHus: GU3UKU B Ipo(eccHoHanbHbIX 00pa30BaTelIbHbIX Op-
ranuzanusx CIIO, peanusyromux oOpa3oBaTeIbHYI0 MPOrpaMMy CPEIHEro OOIEero
oOpa3oBaHMs B Ipeliesax OCBOEHHUS OCHOBHOUM oOpa3zoBatenbHOM nporpammbl CITO
(OOII CIIO) Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHMs MPHU MOJATOTOBKE CICIUATH-
CTOB CPEIHErO 3BEHA.

Pabouas mporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero o6-
mero o0pa3oBaHmsl, MPEABIBISIEMBIX K CTPYKTYpPE, COACPKAHUIO B pe3ybTaTaM OC-
BOCHUS y4eOHON nucurinHbl «Ou3nKay, B COOTBETCTBUU ¢ PexomeHmamusmMu 1o
OpraHM3aliy MOJYYeHUs CpPeIHero oOero oopa3oBaHus B Mpeaeaax OCBOCHUS 00-
pa3oBaTeNbHBIX MPOTPAMM CPEIHETO MpodecCHOHATRLHOTO 00pa3oBaHus Ha 0ase oc-
HOBHOTO 0O0I11Iero 00pa3oBaHusl ¢ y4eToM TpeboBaHUM (erepabHbIX TOCyAapCTBEH-
HBIX 00pa30BaTENIbHBIX CTAHAAPTOB U MOJTy4aeMON Mpodeccu Wi CHEelUalbHOCTU
cpenHero npodeccuoHalibHOro oopa3zoBanus (mucekMo JlemaprameHTa rocyaapCcTBeH-
HOU MOJUTUKH B chepe moaroToBku padbounx kaapoB u JI1IO MunoOpuayku Poccun
ot 17.03.2015 Ne 06-259).

Conepsxanue nporpaMmMbl «DuU3MKay HAMPABIEHO HA JOCTHXKEHHE CIIETYIOIINX
neJsei:

- OCBOCHHE 3HAHWH O (yHAAMEHTANhHBIX (U3MUYECKUX 3aKOHAX U MPUHITUIIAX,
JeKAIMX B OCHOBE COBPEMEHHOUN (PM3MUECKOW KapTHUHBI MHUpA; HanOOJIee Ba)KHBIX
OTKPBITUAX B 00JacTH (PU3HMKH, OKA3ABIIMX OMPEACISIONICe BIUSHUE HA PA3BUTHE
TEXHUKH U TEXHOJIOTUH; METOJaX HAYYHOTO MO3HAHUS TIPUPOIBL;

- OBJIQJICHUE YMEHUSMH TPOBOJUTH HAOIO/ICHUS, TUIAHUPOBATH U BBITIONHATH
OKCIIEPUMEHTHI, BBIJBUTATh THUIIOTE3bI U CTPOUTH MOJEIH, MPUMEHSITh MOJTYYCHHBIC
3HaHUA MO (u3nuke 11 OOBSICHEHUS Pa3sHOOOPa3HBIX (U3NUYECKUX SBICHUM H
CBOMCTB BEIIECTB; MPAKTUYECKHU UCIOJIb30BaTh (PU3NUYECKUE 3HAHUS; OLIEHUBATh JJOC-
TOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(pOpMaLUK;

- pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, WHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH B mpolecce NpuoOpeTeHns 3HaHui U yMEHUH 10 (PU3UKE C UCIIONIb30-
BaHUEM Pa3JIMYHBIX MCTOUYHHUKOB MHGOPMALMK U COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOT UM,

- BOCTIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB TIPHUPOJIbI, HC-
MOJIb30BAHUS TOCTHKEHUHN (PU3MKH Ha 0aro pa3BUTHS YEIOBEUECKON ITUBUIIN3AIINN;
HEOOXOUMOCTH COTPYIHUYECTBA B TMPOIIECCE COBMECTHOTO BBIMIOJIHEHUS 3a]ad,
YBXUTEIHHOTO OTHOIIEHUS K MHEHHUIO OIMMOHEHTA MPU O00CYKICHUH TPOOJIEM ecTe-
CTBEHHO-HAYYHOTO COJICPXAHUS; TOTOBHOCTH K MOPAIbHO-3TUYECKOW OIIEHKE WC-
MOJIb30BAHUSI HAYYHBIX JOCTWIKEHWW, YyBCTBA OTBETCTBEHHOCTH 3a 3aIUTY OKpPY-
YKAIOLIEH CPEbI;

- ICTIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUM W YMEHHWH ISl pelieHusl mpaKTuye-
CKHX 3a/1a4 MOBCEJHEBHOM KU3HU, 0OecrieueHns] 6e30MacHOCTU COOCTBEHHOM KU3HHU,
pPalMOHAIBHOTO MPUPOIONOJIB30BAHUS U OXPAHBl OKPYKAIOMIEH Cpellbl U BO3MOXK-
HOCTh NPUMEHEHUS! 3HAHUMW MpU PEHICHUM 3a]lay, BO3HUKAIOUIUX B IMOCJIEAYIOLIEH
npodeccuoHanbHOM eI TeIbHOCTH.



B pabouyto mporpammy BKIIOYEHO COJEp’KaHUE, HAMPaBICHHOE Ha (OPMUPO-
BaHUE Y OOydarOIUXCs KOMITETEHINI, HEOOXOIMMBIX JJIsi KAYECTBEHHOTO OCBOCHUS
OCHOBHOH oOpa3zoBarenbHOU nporpammbl CIIO Ha 6aze oCHOBHOTO 00IIEro 0opaszo-
BaHUS C TIOJyYEHUEM CpEIHEro O0IIero oOpa3oBaHusl, IPOrPaMMBbI TIOJTOTOBKHU CIIe-
ranuctoB cpeanero 3seHa (I1ITICC3).

OBIIAS XAPAKTEPUCTHKA YUYEBHOMU JUCHUAIIJINHBI
«ODU3BUKA»

B ocHoBe yueOHOU muctumanHbl « DU3HKay JISKAT YCTAaHOBKA Ha (pOpMUPOBa-
HUE y 00ydaeMbIX CHCTEMbI 0A30BBIX MOHATHNA (PU3MKHU M MPEICTABICHUNA O COBpe-
MEHHOW (PHU3MUECKON KapTHHE MHpA, a TAKXKe BHIPA0OTKA YMEHUHN MPUMEHSATH (Ppusu-
YeCKUE 3HAHUS, KaK B MPO(ecCHOHANBbHOMN NeATeIbHOCTH, TaK U JIJIS PEUICHUS JKU3-
HEHHBIX 3a]1a4.

MHorue nonoxeHus, pa3BUBacMble (PU3MKOW, paccMaTpHUBAIOTCA KaK OCHOBA
CO37IaHUsl U WCIOJIb30BaHUA MH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUMN
(MKT) - ogHoro u3 Hanbosee 3HAYMMBIX TEXHOJOTUYECKUX JTOCTUKEHUN COBPEMEH-
HOM IMBWJIN3ALIHH.

@u3nka JaeT KUY K MOHUMAaHUI0 MHOTOYMCIIEHHBIX SIBJICHUI U MPOLIECCOB OK-
py’karoliero mMupa (B €CTECTBEHHO-HAYYHBIX O0JIACTSX, COIIMOJIOTMH, SKOHOMHUKE,
A3bIKe, auTepaType u Ap.). B dusuke popmupyrorcs MHOTHE BUABI EATEIBHOCTH,
KOTOpPbIE UMEIOT METalpeAMETHBIN xapakTep. K HUM B mepByro odepeb OTHOCATCS:
MOJIETTUPOBAaHUE OOBEKTOB U MPOILIECCOB, MPUMEHEHNE OCHOBHBIX METOIOB MTO3HAHMUS,
CUCTEeMHO-MH(POPMAIIMOHHBIN aHanu3, (GOpMyIHMpOBaHUE TUIIOTE3, AaHAJIU3 U CUHTE3,
CpaBHEHHE, OOO0OIIEHHE, CHUCTEMaTH3allus, BBISIBICHHE MPUUYMHHO-CIEICTBEHHBIX
CBSI3€H, MOMCK aHAJIOTOB, YIpaBieHne 00beKTaMu U mporeccamu. IMeHHO 3Ta auc-
[UIUTMHA TTO3BOJISIET MO3HAKOMUTH 00YYaroUUuXCsl ¢ HAYYHbIMH METOJIAMH MTO3HAHUS,
Hay4UTh UX OTINYATh TUIIOTE3Y OT TEOPHUH, TEOPUIO OT IKCIIEPUMEHTA.

®u3nuka UMEET OYEHb OOJIBIIOE U BCEBO3PACTAIOIIEE YMCIO MEXKIMCUUILITUHAD-
HBIX CBSI3€H, IPUYEM HA YPOBHE KaK MOHATUIHOTO almapara, TaK 1 KHCTPYMEHTapHsl.
CkazaHHOE TMO3BOJISIET paccMaTpUBaTh (HU3MKY KaK METAIUCUUIUIMHY, KOTOpas mpe-
JNOCTABIISIET MEKIUCIUIIIIMHAPHBIN SA3bIK JJI ONKUCAHUS HAYYHON KapTUHBI MUPA.

®u3uka SABISAETCA CUCTEMOOOPa3yIOIMUM (GAaKTOPOM JJisi €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, TOCKOJIBKY (PHU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE COACPKAHUS
XUMHH, OMOJIOTUH, Teorpaduu, aCTPOHOMUHU U CHEUANBHBIX JTUCHUIUIMH (TEXHUYE-
CKasi MEXaHMKa, dJEKTPOTEXHHKA, SJICKTPOHUKA U Jp.). YuebHas nucuuruinaa «Du-
3WKa» CO3JaeT YHUBEPCAIBHYIO 0a3y /il u3ydeHus: o0menpodhecCuoOHaIbHBIX U CTIe-
UATbHBIX AUCLUILINH, 3aKIaabIBas PyHAAMEHT AJIs MOCIeayIonero ooyuenus o0y-
YaroLUXCsl.

OO6nanas JIOrMuecko CTPOMHOCTBIO U ONMUPASCh HA HKCIIEPUMEHTaIbHbIE (aK-
Thbl, yueOHas AuciuIuinHa «Pu3nka» GopMUPYET Yy 00y4arolUXcsl MOAJUHHO HayyY-
HOE MUPOBO33peHUE. DU3MKaA SABISIETCS OCHOBOM YUEHHS O MATEPHAIBHOM MUPE U
penraeT npoodJIeMbl 3TOr0 MUPA.

N3ydenune oOuieobpa3zoBaTebHOM yueOHOW NUCHUIUIMHBI «DU3uKay 3aBepiia-
€TCsl MOJBEJCHUEM UTOrOoB B (hOpMe SK3aMEHa B paMKax MPOMEXKYTOYHOU aTTecTa-
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uu oOydaromuxcst B npouecce ocBoenuss OOII CIIO ¢ monydyeHueM cpeaHero oo-
miero oopazosanus (IITICC3).

MECTO YUYEBHOMH JUCHUNJUHBLI B YYEFHOM ILJIAHE

VYyeOHnas qucuuminHa «®dusnkay sBiasercs ydeOHbIM IPEIMETOM 10 BBIOOPY U3
o0s13aTtennbHOM npeaMeTHoi oOnactu «EctecTtBenHbie Hayku» DI'OC cpemgnero o6-
mero ooOpa3oBaHMs.

YueOnast aucrumuinHa «Pu3uka» n3ydaercsa B 001eo0pa30oBaTebHOM ITUKJIIE
yue6Horo miana OOII CIIO na 6a3e ocHOBHOTO 00111er0 00pa3oBaHus C MOIYYCHHEM
cpennero obmiero oopazosanus (I[TIICC3).

B yuebnom mnane IMIICC3 yuyebnas aucuumnHa «Pusnkay BXOAUT B COCTaB
0011e00pa30BaTeIbHBIX YYEOHBIX TUCIUILIMH MO BBIOOPY, (hOPMHUpPYEMBIX U3 00s13a-
TenbHbIX npeameTHbIX obnacteir @I'OC cpennero obuiero odpa3oBaHus, s CHEIU-
anpHOCTEN CIIO cootBeTcTBYIOLIETO PO U MPOPECCHOHATBHOIO 00pa30BaHMUsL.

PE3YJbTATHI OCBOEHUA YYEFHOM JUCHUIIJIAHBI

OcBoenue cojnepkaHusi ydeOHON aucuuiuinHabl «dusuka», odecrneunBaeT Aoc-
THKEHHE 00YYAIOIIUMHUCA CIENYIOIINX Pe3yJIbTATOB:

* TUYHOCHHBIX:

- YyBCTBO TOPJOCTU W YBAKEHUS K UCTOPUHU M JOCTHXKEHUSM OTEUYECTBEHHOM
¢buznueckoil Hayku; (U3HUECKU TPaMOTHOE MOBEIEHUE B MPO(PECCHOHATHHON Jes-
TEJIBHOCTHU U OBITY MPHU OOpaIllEeHUuH C MPUOOPAMH U YCTPOMCTBAMU;

-TOTOBHOCTbh K MPOJOJDKEHUIO OO0pa30BaHMSA M TOBBIIICHHS KBaTU(UKALUU B
n30paHHO# MpodhecCHOHATBHON EATeTFHOCTH U 0OBEKTUBHOE OCO3HAHUE poiH (Pu-
3UYECKHUX KOMIIETEHIIUH B 3TOM;

- YMEHHUE UCIOJb30BaTh JOCTUKEHUSI COBPEMEHHON (PU3NYECKON HAYKU U PU3H-
YECKUX TEXHOJIOTUM ISl HOBBILIEHHUS] COOCTBEHHOTO MHTEIJIEKTYaJIbHOIO PA3BUTHUS B
BbIOpaHHON IPO(ECCUOHATIBHOM e TENBHOCTH;

- YMEHHUE CAMOCTOSATEIbHO JOOBIBaTh HOBBIE Ul ce0sl PU3NUYECKUE 3HAHMS, UC-
IOJIB3YS ISl ATOTO AOCTYIHBIE HCTOYHUKH HH(OpMALINY;

- YMEHHUE BBICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOLIEHUS] B KOMaHJE IO pe-
IIEHUIO OOIIMX 3a/1a4;

- YMEHHUE YIPABIATH CBOCH MO3HABATENBHOMN J1€ATEIbHOCTHIO, MPOBOJIUTH CAMO-
OLIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYyaJbHOTO Pa3BUTHS;

* MemanpeomMemHulx:

- ICTIOJIb30BAHKUE PA3IMYHBIX BHUJIOB MO3HABATEIBbHOM NEATEIBHOCTH AJIS pellie-
HUS (PU3NYECKUX 3a7ad, MPUMEHEHHE OCHOBHBIX METO/OB MO3HAHUA (HAOIIOACHUSA,
ONHCAHUs, U3MEPEHUs, DKCIEPUMEHTA) A M3YUYEHUs Pa3IMYHBIX CTOPOH OKpY-
»Karolien e CTBUTEIbHOCTH,

- UCTIOJIb30BAaHUE OCHOBHBIX HMHTEUIEKTYaJIbHBIX ONEpalui: MOCTaHOBKU 3a]1a-
4u, (pOpMyIMpPOBAHUS TUIIOTE3, AHATIU3a U CUHTE3a, CPaBHEHUS, 00OOIIEHUs, CUCTE-
MaTH3al1H, BBIABICHUS NMPUUYMHHO-CIEICTBEHHBIX CBA3€H, IMOMCKAa aHAJIOroB, (hop-
MYJUPOBaHUs BBIBOAOB JUIsl U3YyUEHUS Pa3IMUHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
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SBJICHUN M TPOIIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOIMMOCTb CTaJKHUBAaThCSA B
npodeccuoHanbHOU chepe;

- yMEHHE T€HEPHUPOBATh UJEU M ONPEIEIATh CPEACTBA, HEOOXOIUMBIE ISl MX
peanu3anum,

- yMEHHE HCIOJIb30BaTh pa3iMyHble MCTOYHUKHU ISl MOMy4YeHHs (U3NYECKON
MH(OpMaIINH, OIIEHUBATh €€ JOCTOBEPHOCTH;

- yMEHHE aHAJIM3UPOBATh U MPEACTABIATH MHOOPMAIUIO B PA3IMYHBIX BHIAX;

- yMEHHE MyOJUYHO MPEACTaBIATh PE3yNbTaThl COOCTBEHHOTO HCCIEIOBaHMUS,
BECTU JIMCKYCCHH, JOCTYMHO M TApMOHUYHO COYeTas cojep:kaHue u (Gpopmsl mpes-
CTaBJIsIeMON MH(POPMAIUH;

* nPEOMEmHbIX:

- c(pOpMHUPOBAHHOCTD MPEACTABICHUN O POIH U MecTe (PU3UKU B COBPEMEHHOM
HAyYHOW KapTHHE MHUpa; MOHUMaHue (pU3MuecKoi CymHOCTH Habmo1aeMbIix Bo Bee-
JICHHOM sIBIIEHUH, poiu PU3MKK B (HOPMHPOBAHUU KPYro3opa U (HYHKIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JJIsl pEIICHUs MPAKTHUECKUX 3a/1a4;

- BIIQ/ICHUE OCHOBOIIOJIATAIOIMMH  (U3UUYECKUMHU TOHSATUSAMH, 3aKOHOMEPHO-
CTSIMM, 3aKOHAMHU U TEOPUSMH; YBEPEHHOE HCII0JIb30BaHHE (PU3NUECKON TEPMUHOIIO-
MU CUMBOJIUKY;

- BIIa/ICHWE OCHOBHBIMU METOJaMH HAY4YHOTO MO3HAHUSA, UCIIOJIb3yEMbIMH B (PU-
3WKe: HaOJIOCHNEM, OIICAHNEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- yMeHHusl 00pabaThiBaTh pe3yibTaThl U3MEPEHUHN, OOHAPYKUBATh 3aBUCUMOCTb
MeXAy (PU3NYECKUMHU BEIUYMHAMH, OOBACHATH MOJyYEHHBIC PE3yJbTaThl U J€1aTh
BBIBO/IbI;

- c(pOpMHUPOBAHHOCTb YMEHHUS pelIaTh (U3NUECKUE 3aaUH;

- c(pOpMHUPOBAHHOCTD YMEHUS IPUMEHSTDH MMOTYUCHHbIE 3HAHUS ISl OOBSICHEHUS
YCIIOBUM MPOTEKaHUs (PU3NUECKHUX SABJICHUHN B MPUPOE, MPOPECCUOHANBHOM cdepe U
IJIS1 IPUHSATHS IPAKTUYECKUX PEUICHUH B OBCEAHEBHOM KU3HH;

- c(hopMUPOBAHHOCTh COOCTBEHHOM MO3WIMHM 1O OTHOLIECHHIO K (hU3MYECKON
MH(OpMALINK, TOJTy4aeMON U3 Pa3HBIX HCTOUHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE N

COJIEP)KAHME YUEBHOW JUCHMILIAHBI

1 O0beM y4eOHOI JMCUMINVINHBI M BUABI y4e0HO# padoThI

Bun yueGHOM paboThI O6bem yacos
O0bem yueOHOH TUCHUNIMHBI 132
CymMmapHasi ydyeOHasi HArpy3Ka BO B3aMMO/ACiCTBHH € NpenoaaBarTejieM 132
B TOM YHCJIE:
- TEOPETHYECKOE O0yUCHHE 60

- nabopaTopHbIe pabOThHI

- IPAaKTUYCCKUEC 3aHATUA

58

- KOHCYJIbTallun

- IPOMECXKYTOYHAA aTTCCTalA

2 TemaTnuyecKuil MVIAH U COJAEPKAHUE YHeOHOM M CIUTIUHbI

HaumenoBanue Copepxanne yaeOHOT0 MaTepuana u GopMbl Ob6beMm
pa3zienoB U TEM OpraHM3aIK JIeSATEIbHOCTH 00yJaromuxcs 4acoB
1 2 3
BBenenue Conep:xxanue y4eOHOro MmaTepuaJa:
1 ®usuka - pyHIaMEeHTaNbHAs HayKa O IPUpPOJE. 2
EcTecTBeHHO-Hay4HBI METOJ MTO3HAHMS, €0 BO3MOXHOCTH M I'DAHH-
I[bl IPUMEHMMOCTH. ODKCIEPUMEHT M TEOpHUs B IPOLECCE MO3HAHUS
npupoasl. MoaenupoBanne GuU3MUECKUX SIBJICHUN U TpoiieccoB. Poib
AKCIIEPUMEHTA U TEOPHUH B ITPOLIECCE TO3HAHUSI IPUPOABI.
®dusndeckas BeauurHa. [lorpemHocTn n3MepeHnii PU3nIecKux BeIr-
YUH.
Oduznyeckue 3aK0HbI. ['paHUIIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
[Tonsarue o ¢pusnveckoil kapTuHe Mupa. 3HaYeHHE (PU3MKHU TPU OCBOE-
HuH crenuaibaocteit CITO.
Pasznen 1 Mexanuka 28
Tema 1.1 Conep:xxanue y4eOHOIro MmaTepuaJa:
KunemaTnka 1 Mexannueckoe nsuxenue. Ilepemenienue. ITyrs. Ckopocts. PaBHO- 2
MEpHOE MPAMOJUHENHOE ABUKEHUE. Y CKOPEHHE.
2 PaBHomepemeHHOE TpsAMONMHEHHOE nBMKEeHHE. CBOOOJHOE maje- 2
Hue. JIBuxkenue Tena, OpOLUIEHHOrO MOJ YIJIOM K ropu3oHTy. PaBHO-
MEPHOE JIBUJKEHUE 110 OKPYKHOCTH.
IIpakTHYeckHe 3aHATHA:
1,2 Kunemarrnka MarepuasibHOM Toukd. KuHemaTuka BpamareabHOTO 4
JIBIDKECHMUSL.
Tema 1.2 Conep:xxanue y4eOHOro MaTepuaJa:
3akonbl Helo- | 1 Ilepsbiil 3akon Herorona. Cuna. Macca. Umnynsc. Btopoii 3akoH 2
TOHA Hprorona. OCHOBHOI 3aKOH KJIACCHYECKOM NMHAMUKHU. TpeTuil 3aKoH
Hsrorona.
2 3aKkOH BCEMHPHOro TAroteHus. I'paButannonHoe mnoiie. Cuia Tshke- 2

ctu. Bec. CiocoObl n3mepenus Macchl Tesl. CHUITbI B MEXaHHKE.
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IIpakTnyeckmne 3aHATHS:

3,4 3akons!l HproToHa. 4
5 PaGora cuibl. 2
6 MoOLHOCTb. 2
Tema 1.3 Conep:xxanue y4e0OHOIro MmaTepuaJa:
3aKoHbI co- 1 3akoH coxpaHeHus uMmIyabca. PeakTuBHoe nBMxeHue. Pabora cubl. 2
XpaHeHHs B PaboTta noteHnnanbHbIX crl. MOIIHOCTD.
MeXaHHKe 2 Dueprus. Kunernueckas sneprus. [loTeHanbHas sHeprus. 2
3aKOH COXpaHEHHMS MEXaHU4YeCKOW »Hepruu. lIpuMeHeHue 3aKOHOB
COXPaHEHHSI.
IIpakTnyeckmne 3aHATHS:
7,8 3aKOH COXpAaHEHHUs MMITYJIbCA. 3aKOH COXpPAaHEHUS! MEXaHMYECKON 4
SHEPIHH.
Pa3nes 2 OcHOBBI MOJIEKYJISIPHOM (PM3MKH M TePMOANHAMHUKH 18
Tema 2.1 Conep:xxanue y4e0OHOro MmaTepuaJa:
OcHoBbl MoJie- | 1 OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KMHETHYECKON Teopuu. Pas- 2
KYJISIpPHO- Mepbl U Macca MOJEeKyl U aroMoB. bpoyHoBckoe aBmxenue. Auddy-
KHHeTHYecKoi | 3us. CUibl U SHEPTUsl MEXMOJEKYISIpHOro B3aumojencteus. Ctpoe-
Teopuu. Une- HUE ra3000pa3HbIX, KUJIKUX U TBepAbIX Teld. CKOPOCTH ABUKEHHS MO-
aJIbLHBIN ra3 nekyn u ux usmepenue. MneanvHbiii ra3. JlaBnenue raza. OCHOBHOE
YpaBHEHUE MOJEKYISIPHO-KMHETUYECKON T€OpHuH Ta3oB. TemmepaTypa
U ee u3MepeHue. ['a30Bbie 3aKOHBI. AOCONIOTHBIN HYJIb TEMIEPaTyphI.
TepMmoanHaMuueckass IIKajla TEMIEPATYPbl. YPAaBHEHUE COCTOSIHUSA
UJEaIbHOro raza. MosspHas razoBasi HOCTOSIHHASL.
IIpakTnyeckmne 3aHATHS:
9,10 YpaBuenue Menaeneena-Knanelipona. OCHOBHOE ypaBHEHHE MO- 4
JEKYISIPHO-KUHETUYECKON TEOPHUHN.
11,12 M3onporneccsl B M1€aIbHOM rase. 4
Tema 2.2 Coaepixkanue yueOHOro MaTepuaJa:
OcHoBBI TEp- 1 OcHOBHBIE NOHATHS U OnpeneaeHus. BHyTpeHHss JHEPTUsl CUCTEMBI. 2
MOAMHAMUKH BHyTpenHsst sHeprus uaeaibHOro rasa. Pabora u ternora xak Gpopmsl
Nepeaun SHEPTUH.
TemnoeMKOCTh. YAenbHAsI TEIUIOEMKOCTh. YpaBHEHHE TEIJIOBOro 0Oa-
nanca. Ilepoe Havaso TepMoaAMHAMHUKHA. AnuabaTHBINA TIIpoIiece.
[Ipunuun peiictBus temnoBoi mamuubl. KIIJ[ TennoBoro gBuratesns.
Bropoe Hauano repmoanHamuku. TepMoanHaMudecKas 1IKajia TEMIIE-
paryp. XonoauiabHble MamuHbl. TeruoBsie npuratenu. OxpaHa npu-
pOJBI.
IIpakTHYeckHe 3aHATHA:
13 TlpumeHeHne nepBoro 3aKoOHa TEPMOJAMHAMHUKHU K U30IPOIIECCAM. 2
JlabopaTopHblie padoThI:
1,2 Onpeenenue MmIOTHOCTH TEJ MPABUIHLHOU (POPMBI. 4
Pa3nen 3 DaekTpoanHaMuka 36
Tema 3.1 Conep:xxanue y4e0OHOIro MmaTepuaJa:
DileKTpnye- 1 Dnexrpuueckue 3apsabl. 3aKOH coXpaHeHUs 3apsana. 3akoH KysoHa. 2
CKoe moJie Onektpuueckoe nojue. HanpsokeHHOCTH anekTpudeckoro nosis. [Ipun-
LUl CYNIEPIIO3ULUU TIOJICH.
2 Pabota cun anmekTpocratudeckoro mojs. [lorennuan. PasHocts mo- 2

TEHIMAJIOB. DKBUIOTEHIMAIbHBIE IMOBEPXHOCTH. CBSA3b MeXay Ha-
IPSDKEHHOCTBIO M PA3HOCTBIO IOTEHIMAIOB JJIEKTPUYECKOTO ITOJIA.
JManexTpukHy B dneKkTpudeckoM nodie. Iossgpusanus quiIeKTpUKoB.
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3 IIpoBogHuku B anekTpuueckom mnojie. Kongencaropel. CoenuHeHue
KOHJCHCATOPOB B Oarapero. DHeprus 3apsHKEHHOTO KOHICHCATOopA.
DHEPrus AMEKTPUIECKOTO TOJIS.

IIpakTHYeckHe 3aHATHA:

14,15 3axon Kynona. Hanpsik€eHHOCTh CUCTEMBI TOUEUHBIX 3apsi0B.
16 Pacuer anieKTpocTaTnYeCcKuX MOJIEN ¢ IOMOILBIO TeopeMsl [ aycca.
17,18 TloteHmuman cucTeMbl TOYEUYHBIX 3apsAoB. CBs3b MOTEHIMANA C
HaNpsHKEHHOCTHIO ToJisl. PaboTa moss mo nepemMereHuio 3apsa.

19 DnexkTpoeMKOCTh KOHIEHCATOPOB.

N

Tema 3.2
3aKO0HBI MOCTO-
SHHOI'0 TOKA

Conepxanue y4eOHOro MaTepuaJa:

1 YcnoBus, He0OX0AUMBIE ISl BOSHUKHOBEHUS U MOAIEPKAHUS DIIEK-
Tpuueckoro Toka. Cuia Toka M IJIOTHOCTh TOKa. 3akoH OMa 11s yda-
ctka enu 6e3 D/[C. 3aBUCUMOCTD JIEKTPUUECKOTO COMTPOTUBIICHHS OT
MaTepuania, JJIMHbBl U TUIOLIAU TOMNEPEYHOr0 CEYEHUs MPOBOJHUKA.
3aBUCHUMOCTh 3JIEKTPUYECKOTO COTPOTUBIIEHUS NMPOBOJHUKOB OT TEM-
nepaTyphl.

DJIEKTPOABMIKYIIASl CUJIa MCTOYHUKA ToKa. 3akoH OMa sl MOJIHOU
LETH.

2 Coenunenue npoBOAHUKOB. COEAMHEHHE HMCTOYHHMKOB AJIEKTpHYE-
CKoil sHeprum B Oatapero. 3akoH [Ixoynsa-Jlenna. Pabora u MoutHOCTh
3JIEKTPUYECKOr0 TOoKa. TeruioBoe neiicTBUe Toka. Kosutekuuss Heme-
taioB. ['openne HemeramwioB (cepsl, (ocdopa, yris). BeitecHenue
MEHEee aKTHBHBIX TaJIOT€HOB U3 PACTBOPOB UX COJICH 00Jiee aKTUBHBIMU
rajjoreHamu.

3 CobGcTBeHHAass TPOBOIUMOCTD MOJTYIPOBOAHUKOB. [lomympoBoHUKO-
BbIe IPUOOPBHI.

IIpakTnyeckmne 3aHATHS:
20 3aKkoHBI IIOCTOSIHHOT'O TOKA.
21 TlocnenoBarenbHOE U ApaLICIIbHOE COCTMHEHNUE MPOBOIHUKOB.

[\SIN \S)

Tema 3.3
MarsauTtHoe
moJjie

Conepxanue y4eOHOro MaTepuaJa:

1 BekTop MHAYKIIMKM MarHUTHOrO mojisd. JledcTBME MarHUTHOIO MO
Ha IPSIMOJIMHENHBIN IPOBOIHUK C TOKOM. 3aKOoH AMIiiepa. Bzaumoneii-
CTBHE TOKOB. MarHuTHBIA MOTOK. PaboTa mo mepeMeneHuto mpoBo/I-
HHKa C TOKOM B MAarHuTHOM II0JIE.

2 JleiicTBME MarHUTHOTO TOJIs HA ABMXKYIUiics 3apsa. Cuna Jlopenua.
OrnpezesieHne yAeIbHOro 3apsifa. Y CKOPUTEIHU 3apsSKEHHBIX YaCTHIL.

IIpakTHYeckHe 3aHATHA:
22 MarHuTHOE 11osie ToKa. TOKM B MAarHUTHOM II0JIE.
23 JIBU>KEHHUE 3apsKEHHBIX YaCTHUIl B MArHUTHOM IOJIE.

NN

Pa3znen 4 Kojie0anusi M1 BOJTHBI

18

Tema 4.1
Mexanunyeckue
KoOJIe0aHUus

Coaep:xaHue yueOHOTo MaTepuaJa:

1 KonebarensHoe nBmxeHue. ['apmonndeckue konaedanus. CBoOO HBIC
MeXxaHn4ecKue KoyieOanus. JInHelnble MexaHndecKue Kojie0aTeabHbIe
cuctembl. [IpeBparieHne SHEPruu TpPH KOJeOATETHHOM JBHUKCHHH.
CBOOOIHBIE 3aTyXarolMe MeXaHWYeCKne KolieOanus. BuIHYXICHHBIC
MeXaHH4YeCKHe KoJieOaHus.

2 IlomepeuHble M MPOAOJIBHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBI.
VYpaBHeHnue 1mockoit Oerymed BosHbl. MHTEpdepennus BoaH. [Tons-
THE 0 TUPAKINH BOJTH. 3BYKOBBIE BOJHBI.

IIpakTnyeckune 3aHATHSA:
24 Mexanuueckne KojieOaHus.
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Tema 4.2
DilIeKTpoMar-
HUTHBIE KOJIe-
OaHun

Conep:xxanue y4e0OHOro MmaTepuaJa:

1 CBoOonHBIE 37EKTpOMAarHUTHBIE KojeOanus. [IpeBparienue sHeprun
B K0JIeOaTeIbHOM KOHTYpE. 3aTyXarollie JIeKTPOMarHuTHele Kojela-
HUs. ['eHepaTtop He3aTyXarolmuX 3JIEKTPOMArHUTHBIX KojeOaHuid. BbI-
HYX/IEHHBIE 3JICKTPUYECKHE KOJIeOaHHUs.

2 IlepemeHnHbIH TOK. ['eHepaTOp nepeMeHHOro Toka. EMKOCTHOE U MH-
JYKTUBHOE CONPOTHUBIICHUS MIEPEMEHHOIO TOKa. 3akoH Oma IS 3JIeK-
TPUYECKON LIEMH MEPEeMEHHOro ToKa. PaboTa 1 MOIIHOCT NEpPEMEHHO-
ro toka. ['enepatopsl Toka. TpanchopmaTopsl. TOKH BBICOKOW 4acTo-
Thl. [loslydueHune, nepegayda u pacupeieleHUe IEKTPOIHEPTHH.

IIpakTnyeckmne 3aHATHS:
25 OCHOBHBIE XapaKTEPUCTUKHU JICKTPOMATrHUTHBIX KOJICOAHUA.

Tema 4.3
DileKTpoMar-
HHUTHbIE BOJIHBI

Conep:xxanue y4e0OHOIro MmaTepuaJa:
1 DaekTpoMarHUTHOE TOJE€ Kak 0cOoObIi BUI MaTepuH. DJIEKTpoMar-
HUTHBIE BOJIHBI. BuGpatop I'epria.

2 OTKpHITHIN KoJeOaTenbHbIN KOHTYp. M300perenue pagno A.C. Iomo-
BbIM. [loHsATHE 0 pagrocBs3u. IIpuMeHeHne 3JeKTPOMAarHUTHBIX BOJIH.

IIpakTHYeckHe 3aHATHA:
26 MexaHn4eCcKue 1 3JIEKTPOMATHUTHBIE BOJIHBI.

Pa3zgen 5 Ontuka

14

Tema 5.1
IIpupona cBera

Conepxanue y4eOHOro MarepuaJa:

I CxopocTh pacnpoCTpaHEHHUs CBETa. 3aKOHbI OTPAKEHUS U MPEIIOM-
nenus ceera. [lomHoe orpaxenue. JInH3bl. ['71a3 Kak onTuyeckas CHUC-
tema. OnTuyeckue mpuoopsI.

IIpakTHYeckHne 3aHATHA:
27 OTpakeHue U NPeIOMIICHHUE CBETA.

Tema 5.2
BoJsHoBEIE
CBOJCTBA CBeTa

Coaepixkanue yueOHOro MaTepuaJa:

1 Untepdepentus cBera. KorepeHTHOCTh CBETOBBIX Jiyueit. UHTepde-
peHus B TOHKUX IieHkax. Ilomockl paBHoM TonmuHbl. Konbia Hero-
ToHa. Mcnonp30BaHue HHTEPPEPEHIIMH B HAYKE M TEXHHUKE.

2 Jludpakuus cBera. Judpaxius Ha MeTH B MapajuIeIbHBIX JTydax.
Judpakamonnas pemietka. [Tonsitue o ronorpadum.

3 Ilonspusanus nonepedHbix BoaH. [lonspuzanus ceera. [[BoiiHoe ny-
yenpenomienue. llomsipounsl. Jucnepcusi cBera. Buubl CHEKTpOB.
Crextpsl ucnyckanus. CrekTpbl HOTJIOIEHUs. Y IbTpaduoIeTOBOE U
nH(ppakpacHoe n3nydeHus. Penrrenosckue iyun. VX npupomaa u cBoii-
CTBa.

IIpakTnyeckune 3aHATHS:
28 NnrepdepeHuns cera.
29 udpakius ceera.

[\SI\S)

Pa3nes 6 DiieMeHThI KBAHTOBOH (PU3HKH

Tema 6.1
KBanroBas on-
THKA

Coaepixkanue yueOHOro MaTepuaJa:
1 KBanToBas runore3a [lnanka. ®oronsl. Buemnuii Gorosnexrpuye-
ckuit apdexr. Buyrpennuit pororpdext. Tunsl GoTo37€MEHTOB.

Tema 6.2
dusuka aroma

Conep:xxanue y4eOHOro MmaTepuaJa:
1 Pa3Butue B3IMUISIIOB HAa CTPOEHUE BELIECTBA. 3aKOHOMEPHOCTU B
ATOMHBIX CIIEKTpax BoAOpoza. S nepHas MOJeNb aTOMA.

2 Omsitel 3.Pe3ephopaa. Monens aroma Bogopona mo H. bopy. Ksan-
TOBBIC FEHEPATOPBI.

Koncyapranum:

IIpomeskyToYHas1 aTTeCTALMSA:

Bcero:

132
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XAPAKTEPUCTHUKA OCHOBHBIX BU10B
YYEBHOU JEATEJIBHOCTH OBYYAIOLIIUXCA

Conepxanue XapaKkTepucTUKa OCHOBHBIX BUIOB YICOHOU JEATETLHOCTH
00y4YeHHs oOyyaromuxcs (Ha ypoBHE y4EOHBIX AEHCTBHI)
BBenenue YMeHHsI TIOCTaHOBKHM II€JIEH JEeATEIbHOCTH, IUIAHUPOBAHUS COOCTBEHHOM

JEATENIBHOCTH AJI1 JOCTUKEHUS] NOCTABJIEHHBIX LEJIEH, MPEIBUJIECHUS BO3-
MO>HBIX P€3YyJIbTaTOB 3TUX NEHCTBHUW, OPraHU3alld CAMOKOHTPOJIS U OLICH-
KU ITOJIYYE€HHBIX PE3YyJIbTaTOB.

Pa3BuTHe crocoOHOCTH SICHO M TOYHO HM3JaraTh CBOM MBICIIH, JIOTUYECKH
00OCHOBBIBAaTh CBOIO TOUKY 3pPEHHS, BOCIPHHUMATh M aHAJIU3UPOBATh MHE-
HUS cOOECeTHUKOB, TPU3HABAs MPaBO JAPYroro 4yejaoBeka Ha MHOE MHEHUE.
[IpousBenenne u3MepeHus (QU3NUECKUX BEJIWYMH M OLEHKA T'PAHHIBI TO-
TPEITHOCTEN U3MEPEHHUIA.

IIpencrasieHue rpaHULbl TOTPEMIHOCTEH U3MEPEHUN IIPU IIOCTPOCHUM I'pa-
(UKOB.

YMeHue BbICKa3bIBaTh TUIIOTE3BI Il O0OBSICHEHUS HA0JII0JaeMbIX SIBJICHUH.
YMenue npeajaraTb MOJEIU SBJICHUM.

YkazaHue rpaHul] IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.

N3no0xeHne OCHOBHBIX MOJIOKEHUN COBPEMEHHON HAYYHOU KapTHUHBI MHUpA.
[IpuBenenue npuMepoB BIUSHUS OTKPBHITHH B (PU3MKE HA IPOTPecC B TEXHU-
K€ U TEXHOJIOTMH MPOU3BOJICTBA.

Hcnons3oBanue MHTEpHETA U151 TOMCKA WH(OPMAIIHH.

Pa3zngen 1 Mexanuka

Tema 1.1 IIpencraBieHne MEXaHUYECKOIO JBHIKECHMS TEJa YPaBHEHHUSAMH 3aBHCUMO-
Kunemaruka CTH KOOPJIMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHMU.

[IpencraBneHre MEXaHUYECKOTO IBMIKEHHUS Tela TpapuKaMH 3aBHUCUMOCTH
KOOPJIHMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHH.

Omnpenenenne KOOpAMHAT NPONAECHHOIO IIyTH, CKOPOCTH M YCKOPEHHUS Teia
1o rpadukamM 3aBUCHUMOCTH KOOPJIMHAT M MPOEKIHI CKOPOCTH OT BPEMEHHU.
Omnpenenenne KOOpAMHAT NPONAECHHOTO IIyTH, CKOPOCTH M YCKOPEHHUS Teia
10 YPAaBHEHMSIM 3aBUCUMOCTH KOOPJMHAT U MPOEKLUUNA CKOPOCTH OT BpEMe-
HU.

[IpoBeneHre CPAaBHUTENBHOTO aHAJIN3a PABHOMEPHOTO U PABHOIIEPEMEHHOTO
JIBHOKCHHH.

VYka3zaHue UCIOJIb30BaHUs MOCTYNATENbHOIO U BPAIATEIbHOIO JIBUKEHUH B
TEXHHKE.

[TproGperenue onbiTa paboTHl B TPYIIE C BHIIOJHEHUEM PA3IMYHbBIX COLIU-
aJIbHBIX POJIEH.

Pa3paboTka BO3MOXHOIH CHCTEMBI JEHCTBUM W KOHCTPYKIIMH JJISI SKCIIEPH-
MEHTAJIBHOTO ONPEAEIEHUS KWHEMATUUYECKUX BEIIMUYMH.

[TpencraBnenue nudopMalvy 0 BUIaX JIBHKEHUS B BUJE TaOIUIIBI.

Tema 1.2 Onucanue IBUXKEHUS JTIO00M MEXaHHYECKOH CHUCTEMbI C MOMOILIBIO Tpex
3akonbl Hbl0TOHA | BAKHEHIINX 3aKOHA KJIACCHYECKOM MEXAHWUKH, €CJIM U3BECTHBI CHUIIBI, ACHCT-
BYIOIIIME Ha cocTaBiitomue e€ tena. [Ipumenenue 3akoHoB HbroToHa 1uis
pELIECHHS CIOKHBIX MPAKTUYECKUX 3a]1a4.

Tema 1.3 [IpuMeHeHre 3aKOHa COXPAHEHMSI UMITYJIbCA JJI BBIYMCICHUS W3MEHEHUU
3aKoHBI COXpaHe- | CKOPOCTEH Tel IPU UX B3aUMOJEHCTBUSIX.

HHS B MeXaHHKe W3mepenue paboThl CUJI U U3MEHEHHE KMHETUYECKOM SHEPruu Tena.
Brruncnenune pa6OTI>I CHUJI ¥ U3MEHEHUSI KHHETUIECKOM SHCPTHUHU TCJA.
BplunciieHre NOTeHIMAIbHON SHEPTUH Te B TPABUTALIMOHHOM IOJIE.
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Omnpenenenre NOTEHUUATbHOW 3HEPTUM YNPYyro AehOpMUPOBAHHOTO Teja
10 U3BECTHOH 1e(hopMaIliH U )KECTKOCTH Tea.

[IpumeHeHne 3aKOHA COXpPAaHEHHS MEXAaHWYECKOW 3HEpPTHu MpH pacdyeTax
pEe3yNbTaTOB B3aWMOJCUCTBHI TeN TPABUTAIIMOHHBIMUA CUJIAMH U CHJIAMH
YIPYTOCTH.

YkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHHKH.

VYkazanue yuyeOHbIX AUCUUILINH, IPU U3YYEHUH KOTOPBIX UCIIONb3YIOTCS 3a-
KOHBI COXPaHCHHUSI.

Paznen 2 OcHOBBI MOJIEKYJISAPHON QU3MKU M TEPMOJIMHAMUKHU

Tema 2.1
OCcHOBBI MOJIEKY-
JIAPHO-KHUHETH-
4eCcKOH TeopuM.
HpeabHbIi ra3

Pemienne 3amay ¢ mpUMEHEHHWEM OCHOBHOTO YpPaBHEHHUS MOJIEKYJSPHO-
KMHETUYECKON TEOPUU Ta30B.

Omnpenenenne mapamMeTpoB BELIECTBa B ra3000pa3HOM COCTOSSHMHM Ha OCHO-
BAHUM YPAaBHEHUS COCTOSHUS HACAIbHOro raza. OnpeneneHue mapameTpoB
BEIIIECTBA B Ta3000pa3HOM COCTOSIHUU M TIPOUCXOSIIUX MPOILIECCOB IO Ipa-
¢ukam 3apucumoctu p (T), V (T), p (V).

DkcnepuMeHTanbHoe wuccnenoBanue 3asucumoctu p (T), V (T), p (V).
[IpencraBnenue B Buae rpad)uKOB M30XOPHOTO, H300apHOTO U U30TEPMUYE-
CKOro IIpoueccoB. Beruuciaenue cpegHel KWNHETHYECKOM YHEPTUH TEIIOBOTO
JIBU>KEHUSI MOJIEKYJI 110 U3BECTHOM TEMIIEpATYypE BEILIECTBA.

Bricka3piBaHMEe THUIOTE3 IJis OO0BSCHEHUS HAONIOJAaEcMBIX SIBIICHHI. YKa3a-
HUE IPaHUL] IPUMEHUMOCTH MOJICIIH «UICAIbHBIN ra3» u 3akoHoB MKT.

Tema 2.2
OcHOBBI TEPMO-
AHUHAMHKHU

N3mepenue konnuecTBa TEIJIOTHl B IpolEccax Teruionepenadn. Pacuer ko-
JIMYECTBa TEIJIOThI, HEOOXOAUMOIO JIJIsl OCYIIECTBICHUS 3aJaHHOTO MPoILIec-
ca ¢ Terionepenayeil. Pacuer naMeHeHHsI BHYTpEHHEH SHEPTHH Tel, paboThI
U TepelaHHOr0 KOJIMYEeCTBa TEIJIOTHI C MCIOJB30BaHHMEM IEPBOrO 3aKOHA
TEPMOINHAMHUKH.

Pacuet paboTsl, coBepiieHHOM razom, 1o rpaduxy 3aBucumoctd p(V). Bei-
YrciIeHue paboThl ra3a, COBEpPIIEHHON NMPH U3MEHEHHH COCTOSHUS IO 3aMK-
Hyromy 1ukiny. Beraucnenne KITJ[ mpu coBepmieHnn razom paboThl B MPO-
1eccax M3MEHEHHs COCTOSHUS MO 3aMKHYTOMY LUKIy. OObsCHEHHE TpUH-
LIUIIOB JIEWCTBUA TEIJIOBBIX MalIUH. J(eMoHCTpanus poinu (U3UMKU B CO3/a-
HUU ¥ COBEPIICHCTBOBAHUH TETIJIOBBIX JIBUTATEICH.

W3noxeHne CyTu 3KOJIOTHUECKUX MPo0jeM, 00YCIOBICHHBIX pabOTON Ter-
JIOBBIX JIBUTATENIeH M MPEIOKEHUE MYTH UX PEIIeHUs. YKazaHHWe TPaHUI]
NPUMEHUMOCTH 3aKOHOB T€PMOJIMHAMHUKU. YMEHHE BECTU IHAJIOT, BBHICIIY-
[IMBaTh MHEHHUE OMIOHEHTA, Y4aCTBOBATh B TUCKYCCHH, OTKPBITO BBIPAKATH
U OTCTauBaTh CBOIO TOUKY 3pEHUSI.

Pa3nes 3 DiiekTpoagnHaMuKa

Tema 3.1
DJIeKTPHYeCKH i
TOK

Brrancnenue cnuin B3aMMOAECHCTBHS TOUEYHBIX DJIEKTPUYECKUX 3apsiIiOB.
Breluncnenue HanpsKEHHOCTH 3JIEKTPUYECKOTO I10JIS OJHOIO U HECKOJIBKUX
TOYEYHBIX JICKTPUUECKUX 3apsI0B.

Brluncnenue noreHnuana 3JI€KTPUYECKOro MOJIs1 OAHOTO U HECKOJIBKHUX TO-
YEYHBIX MIEKTPUYECKUX 3apsaoB. Mi3MepeHnne pasHOCTH MOTEHIUAIIOB.
W3mepenue 3HEpruu 3IeKTPUIECKOro OIS 3apsyKEHHOIO0 KOHIEHCATOPA.
Brrancnenne sHeprum 3JIeKTpUYECKOTO OIS 3apsHKEHHOTO KOHJEHCATOPA.
Pa3zpaboTka mjaHa ¥ BO3MOMKHOW CXEMBI JACUCTBHI SKCHEPUMEHTAIHHOTO
ONpECIICHUsT MIEKTPOEMKOCTH KOHJEHCATOPA M JUAIEKTPUYECKOW IPOHHU-
L[aEMOCTH BELIECTBA.

[IpoBeneHne CpaBHUTEIBHOIO AHAIW3a TPABUTALMOHHOTO M JJIEKTPOCTATH-
YECKOIO MOJIEH.
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Tema 3.2
3aKOHBI MOCTOSTH-
HOI'0 TOKA

N3mepenne MOIIHOCTH 3ieKTprudeckoro Toka. Mamepenune 3/1C u BHyTpeH-
HEro CONPOTUBIICHUS] HICTOYHUKA TOKA.

BelnmoniHEHNE pacyeToB CUIIBI TOKA W HAIPSKEHUM HA ydacTKaX 3JIEKTpude-
ckux 1eneit. OObsICHEHUE HAa MPUMEPE FICKTPUUECKOHN IENH C ABYMS UCTOY-
Hukamu Toka (D/1C), B KakoM ciydae MCTOYHHK SJIECKTPUUYECKON IHEPTUU
paboTaeT B pexXHMe reHepaTopa, a B KAaKOM - B PEKUME TOTpeOuTers.
Ornpenenenne TeMneparypsl HUITH HakaluBaHus. M3MepeHne 3J1eKTpruIecKo-
ro 3apsiia dJEKTPOHa.

CHsiTHE BOJIbTAMIIEPHOW XapaKTEPUCTUKH AUOIA.

[IpoBeneHue CpaBHUTEIBLHOTO aHAIM3a IMOJIYNPOBOJHUKOBBIX [HUOAOB H
TPUOJIOB.

Wcnonb3oBanne MHTEpHETA 11 TIoMCKa WH(OPMAILIUK O TIEPCIIEKTUBAX pa3-
BUTHSI IOJTYTIPOBOJHUKOBON TEXHUKHU.

YcraHoBKa NPUYMHHO-CIIEACTBEHHBIX CBS3EH.

Tema 3.3
MarnuTtHoe moJie

N3Mepenne MHAYKIMK MarHUTHOTO MoJid. Beraucienue cui, JeHCTBYIOIIUX
Ha MPOBOJHUK C TOKOM B MarHUTHOM IloJjie. Bbruuciienue cui, NeHCTBYIO-
IIMX Ha AJIEKTPUYECKUI 3apsij, IBUKYIIUNACA B MATHUTHOM T10JIE.
HccnenoBanue sBIEHUN 3JIEKTPOMAarHUTHOW HWHIYKIMU, CAMOWHAYKIWH.
Brrunciienre 3Hepruu MarHuTHOTO TOJISL.

OOBbsICHeHHE TPHUHIINTIA JCUCTBUS AICKTPOABUTATEIS.

OO0bsicHeHHE MPUHIINAIIA IEUCTBUS TeHEPATOpa MIEKTPUIECKOTO TOKA U DJIEK-
TPOU3MEPUTENBHBIX MPUOOPOB. OOBSICHEHHE NPUHIUINA JCUCTBHUS Macc-
criektporpada, yckoputesei 3apsokeHHbIX dacTull. OObsICHEHHE POJIM Mar-
HUTHOTO TOJISI 3€MJIU B KU3HU PACTEHUH, )KUBOTHBIX, YEJIOBEKA.
[IpuBeaeHrne MpUMEpPOB MPAKTUYECKOTO NMPUMEHEHUS] U3YYCHHBIX SBJICHUU,
3aKOHOB, TPUOOPOB, YCTPOMCTB.

[IpoBeneHre CpaBHUTEIBHOTO aHAIM3a CBOMCTB AJIEKTPOCTATUYECKOIO, Mar-
HUTHOTO U BUXPEBOTO JIEKTPUUECKHUX IMOJEH.

OObsicHeHHe Ha MPUMEpPE MArHUTHBIX SBJICHHH, MoYeMy (U3UKY MOXKHO
paccMaTpuBaTh Kak METaIUCHUILIINHY.

Pa3nen 4 Kosed0anusi M BOJIHBI

Tema 4.1
Mexanunueckue
KoJIe0aHus

HccnenoBanue 3aBUCUMOCTH NepuoJia KOJIeOaHUH MaTeMaTU4ecKoro MasiT-
HHKa OT €ro JJIMHBI, MacChl M aMIUIUTY bl Koebanuil. MccnenoBanue 3aBu-
CHUMOCTH IepHoia KoseOaHuil Tpy3a Ha MPY>KUHE OT €0 MacChl U KECTKOCTH
NpYyXHUHBL. Bpraucnenue nepuona KoieOaHM MaTeMaTHYECKOTO MasTHHKA
[0 M3BECTHOMY 3HAYEHUIO €ro JUIMHBL. Bbluncienue mepuona kosedaHuit
rpy3a Ha MPYKUHE 110 N3BECTHBIM 3HAYEHUSIM €T0 MAcChl M )KECTKOCTH TIpY-
XKHUHBI. BbipaboTKa HAaBBIKOB BOCIPHUHUMATh, aHAJIH3UPOBATh, IepepadaThl-
BaTh W MPEIbABIATH HHPOPMAIHMIO B COOTBETCTBHH C NTOCTABJICHHBIMH 33/1a-
YaMH.

[IpuBeneHre MpUMEpOB aBTOKOJICOATENBHBIX MEXaHWYeCKUX cucteM. [Ipo-
BeJICHUE KJIACCH(HUKAIIMU KOJICOaHUH.

Tema 4.2
DJIEKTPOMATHHUT-
HbIe KOJIEOaAHUs

Habmionenue ocuuiiiiorpaMM rapMOHHYECKUX KOJIeOaHHM CHIIBI TOKa B Iie-
u.

H3mepeHne 31eKTpPOEMKOCTH KOHAeHcaTtopa. M3aMepeHne WHAYKTHUBHOCTH
KaTYIIKH.

HccnenoBanue sBIEHUS 3JEKTPUUECKOTO pPE30HAHCA B IOCIIEI0BATENbHOMN
LETH.

[TpoBenenune anamoruu Mexay (GU3HMUECKUMU BETMYMHAMH, XapaKTepU3YIO-
[IMMHA MEXaHUYECKYIO U 3JIEKTPOMATrHUTHYIO KOJebaTenbHbIe CUCTEMBI.
Pacyer 3HaueHuil cuibl TOKa M HANpsOHKEHHUS Ha 3JIEMEHTaX LEMu MepeMeH-
HOT'O TOKa.
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UccnenoBanne mnpuHnmma JaedcTBus TpaHchopmartopa. MccrmemoBanue
IIPUHIUIIA ACUCTBUSA F€HEPATOpa IIEPEMEHHOIO TOKA.

Hcnonw3oBanue MHTEepHeTa As moucka MHPOPMAIMU O COBPEMEHHBIX CIIO-
cobax mepeayn MEKTPOIHEPTUH.

Tema 4.3
DJIEKTPOMATHHUT-
HbI€ BOJIHBI

OcyuiecTBiieHUE paguonepenayn u paauonpuema. KMcciaegoBanue cCBONCTB
SHGKTpOMaFHI/ITHBIX BOJIH C TIOMOIIIBIO MOGI/IJIBHOI‘O TGHG(i)OHa.

Pa3BuTHE 1IEHHOCTHOTO OTHOIICHMS K M3y4aeMbIM Ha ypoKaxX (pU3HKH 00b-
€KTaM "N OoCBanMBAacMbIM BHUJAM HACATCIBHOCTHU. O6’b$ICHeHI/Ie HpI/IHI_[I/IHI/IaJIB-
HOTO Pa3IN4Msl MPUPOBI YIIPYTUX U JIEKTPOMarHUTHBIX BOJH. M3moxeHune
CyTI/I 3KOJOTHYCCKUX HpO6JIeM, CBs3aHHBIX C 3H€KTpOMaFHHTHBIMH Kone6a-
HHUSIMHM U BOJTHAMH.

O6’b$ICHeHI/Ie pOJ'II/I BHGKTpOMaI‘HI/ITHBIX BOJIH B COBpeMeHHBIX HCCIICOIOBAHU-
sx Bcenennoii.

Pa3zgea 5 Onruka

Tema 5.1
IIpupona cBera

[IpuMeHeHrne Ha TPAKTUKE 3aKOHOB OTPAKEHUS U MPETOMIICHHS CBETa MpHU
peueHuy 3aaad.

OrnpenenieHne CHEKTPaJbHBIX TPAHUIl YYBCTBUTEIBHOCTH YEJIOBEYECKOTO
riasa.

YMeHHe CTpOUTh N300paKEHUS MPEMETOB, 1aBacMbIe TMH3AMH.

Pacuer paccTosiHUS OT JTMH3BI 10 U300paKEHUS TIPEIMETA.

PacueT onTudeckoii CHIBI TUH3EI.

N3mepenune GOKyCHOTO pacCTOSIHUS JTMH3HI.

HcnpiTanne Mozeneil MUKpPOCKOIIA U TEJIECKOTA.

Tema 5.2
BoJsHoBLI€e cBOJi-
CTBA CBETA

Habmonenue siBnenust HHTEpYEpeHINN IEKTPOMArHUTHBIX BOJIH.
HaOnronenue siBneHust Tuppakinuy 3JeKTPOMArHUTHBIX BOJIH.

Habmionenue siBneHus MONApU3aIiK AIEKTPOMArHUTHBIX BOJIH.

W3mMepeHue JUIMHBI CBETOBOW BOJIHBI 110 Pe3ysbTaTaM HaOIIOACHUS SIBICHUS
untepdpepenimu. Habmronenue sBneHust nudpakuuu cBera. HaOmioneHue
ABJICHUS MOJIApU3allMU U aucnepcud cpera. [lomck pasnuuuii U CXonacTBa
MEXIY AU(PPaKIIMOHHBIM M TUCTIEPCUOHHBIM CIIEKTPAMHU.

[TpuBeneHne npuMepoB MOSBICHHS B IPUPOJE U UCIOIb30BaHUS B TEXHUKE
SABICHUM MHTephepeHnH, AU(PaKINK, TOIIPU3ALUN U JUCIIEPCUU CBETA.
[lepeuncnenne METOI0B MO3HAHUS, KOTOPBIE UCIOIb30BAHbI IIPU U3YYEHUHU
YKa3aHHBIX SIBJICHUM.

Pa3zngesn 6 DiieMeHTHI KBAHTOBOW (PM3UKH

Tema 6.1
KBanroBas ontu-
Ka

Habmonenue ¢orosnexrpudeckoro 3¢ pexra. OobsicHenue 3akonoB Croe-
TOBa Ha OCHOBE KBAaHTOBBIX MPE/ICTABICHUIA.

Pacuer MakcuManbHON KUHETHYECKON DHEPTUH AJIEKTPOHOB MPH (POTOIIEK-
TpudecKoM 3 deKTe.

Omnpenenenue paboTHI BBIX0/A AIEKTPOHA MO TpaduKy 3aBUCUMOCTH MaKCH-
MaJbHON KWHETUYECKON YHEpruu (OTOSJIEKTPOHOB OT YACTOTHI cBera. M3-
MepeHHre padoThl BEIXO/A AJIEKTPOHA.

[lepeuncnenne npuOOPOB YCTAHOBKH, B KOTOPBIX MPUMEHSETCS Oe3UHEPLIU-
OHHOCTb (hoTOdPPeKTa.

OO0BbsicCHEeHHE KOPITYCKYJISIPHO-BOJTHOBOT'O Ayain3Ma CBOUCTB (DOTOHOB.
OOBsicCHEHHE POJIM KBAHTOBOM ONTHUKH B PAa3BUTUU COBPEMEHHON (DU3HKH.

Tema 6.2
duzuka atoma

Hab6nronenne nuHeHvaTpIx ClIEKTPOB.

PvaeT YaCTOThI 1 AJIMHBI BOJIHBI I/ICHyCKaeMOI‘O CBETa HpI/I Hepexozne arToMa
BOJIOPO/Ia U3 OJTHOTO CTAIlMOHAPHOTO COCTOSTHUS B IPYTOE.

OOBbsICHEHHE TPOUCXOXKIIEHUS JIMHEHYATOro CIIEKTpa aroMa BOJOpOAa U
pa3Iuuus JTUHEHYATHIX CIIEKTPOB PA3TMYHBIX Ta30B.
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UccnenoBanue quHEMYaToOro CueKkTpa.

I/ICCHGI[OBaHI/Ie HpI/IHI_[I/IHa pa6OTI>I HIOMHHGCHGHTHOﬁ JIaMIIBI.

Hab6nronenue u o0bsICHEHHE IPUHIIMIIA IEHCTBUS Jlazepa.

[IpuBeneHne MpUMEpOB HUCIOIL30BAaHUS Jia3epa B COBPEMEHHOW Hayke W
TEXHUKE.

Hcnons3oBanue HWHTEepHeTa i mouMcka HMHGOPMAIMM O MEPCHEKTHBAX
MIPUMEHEHUS Jlazepa.
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YUYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOU JUCHUIT/IMHBI
«OPU3UKA»

OcBoeHHE TporpaMMBbl y4eOHON MUCHUIUIMHBI «Du3uKay mpeanonaracT Halu-
qre B Mpo(ecCHOoHABLHOM 00pa30BaTeIbHONM OpraHu3allii, peau3yromei oopa3ona-
TENbHYIO MPOTPAMMYy CpeaHEero olmiero oopasoBanus B mpeaenax ocBoeHuss OOII
CIIO na 6a3e ocHOBHOTrO 00mero oOpa3oBaHMs, y4eOHOTO KaOWHETa, B KOTOPOM
MMEEeTCS BO3MOXHOCTh 00€CTIeunTh CBOOOHBIN JocTyn B HTepHET BO Bpems y4eo-
HOTO 3aHATHS U B IEPHO]] BHEYUEOHOMN AEITETbHOCTH 00yUarOIIUXCSl.

B cocraB xabunera Qu3uMKu BXOAUT J1aOOpaTOpuUs C JIAOOPAHTCKOW KOMHATOM.
[lomemenne kabuHeTa (QuU3MKU yAOBIETBOpseT TpeboBanusiM CaHUTapHO-
sanuAeMuoIorndeckux npasuil U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02), ocHamnieHo
TUTIOBBIM OOOpY/IOBaHWEM, YKA3aHHBIM B HACTOSAIIMX TPEOOBaHUSIX, B TOM YHUCIIE
CTCIIMATM3UPOBAHHON Yy4eOHON MeOeNbl0 U CpelCTBaMH OOYYEeHHS, JOCTATOYHBIMHU
JUTS BBITIOJTHEHUS TPEOOBAHUN YPOBHIO TIOJITOTOBKU 00YYarOIINXCSI.

B xabuneTe nmeeTcst MyIbTUMEANIHOE 000PYI0BaHHE, TIOCPEICTBOM KOTOPOTO
YY4aCTHUKHA 00pa30BaTENBHOTO Ipollecca MOTYT MPOCMAaTpUBaTh BHU3YaJbHYIO WH-
dbopMmaruto Mo Gu3uke, Co3/AaBaTh MPE3CHTAINH, BUEOMATEPHAIIBI U T.II.

B cocraB y4eOHO-METOAMYECKOTO U MaTEePHATLHO-TEXHHUECKOTO 00eCTIeUeHMsI
IpOrpaMMbl y4eOHOM TuCHUTUINHBI « DU3NKa», BXOISIT:

- MHOTO()YHKIIMOHAJIbHBIM KOMITJIEKC IIPEToAaBaTes;

- HarJsiAHbIE TOCOOMsT (KOMIUIEKTHI y4eOHBIX Ta0nwil, riakatel: «Dusnyeckue
BEJIMYUHBI U (yHIaMEHTaIbHbIE KOHCTAHTH, «MexXayHapoaHas cUcTeMa €IMHHULL
Cl», «llepuoanueckas cuctema XxuMuueckux snemeHToB [[.1. Menneneesa», nopt-
PETHI BBIIAIOIINXCS YUCHBIX-(DU3UKOB 1 aCTPOHOMOB);

- "H(QOPMAIIMOHHO-KOMMYHHKATUBHBIE CPE/ICTBA;

- 9KpaHHO-3BYKOBBIE TIOCOOWS;

- KOMIUJIEKT JICKTPOCHAOKeHUsI KaOuHeTa (PU3UKY;

- TEXHUYECKHE Cpe/IcTBAa OOYUCHUS;

- IEMOHCTpAIMOHHOE 000pyaoBaHue (0OIIero Ha3HAUCHUSI M TEMaTHYEeCKHE Ha-
OophI);

- TabopaTopHOe 000pya0BaHuE (0OIEro Ha3HAYEHHUS U TeMaTHYeCKue HabophI);

- CTaTUYECKUE, TUHAMUYECKHE, JEMOHCTPALIMOHHBIE U Pa3/1aTOuHbIe MOJCIIH;

- BCIIOMOTaTeIbHOE 000PYI0BAHNE;

- KOMILIEKT TEXHUYECKOW TOKyMEHTAllUH, B TOM YHCIIE Macrnopra Ha CpeicTBa
oOyueHus, THCTPYKIIMH 110 UX UCIIOJIB30BaHUIO U TEXHUKE O€30MacHOCTH.

B OubnuoTeunslii GoHI BXOIAT yUeOHUKH, YyUEOHO-METOUUYECKIE KOMIUIEKThI
(YMK), obecnieunBaroriye 0CBoOeHUE YueOHON NUCHUIIMHBI « DU3UKa», PEKOMEH/10-
BaHHBIC WM JIONMYIICHHBIC ]I WCIOJIb30BaHUS B MpodeCCHOHAIBHBIX 00pa3oBa-
TEJIbHBIX OPTaHMU3AIUAX, PEATU3YIOMNX 00pa30BaTEIbHYIO IMPOTPAMMYy CPEIHETO
obmero oopaszoBanus B npeaenax ocsoeHuss OOIT CIIO na 6a3e 0OCHOBHOTO 0OIIEero
o0Opa3oBaHUs.
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B mpouiecce ocBoeHust mporpaMMbl ydeOHON aucuuruinabl «Dusukay st 00y-
YaloUUXCcsl MPEA0CTaBISAECTCS BO3MOKHOCTD JOCTYNA K AJEKTPOHHBIM Y4eOHbIM Ma-
TepuaiaMm 1o (Qpu3MKe, UMEIIMMCS B CBOOOHOM AocTyne B cetu MHTepHeT (3nek-
TPOHHBIM KHUT'aM, TPaKTUKyMaMm, TectaMm, Matepuanam EI'D u ap.).
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6 www.school.edu.ru (Poccutickuii obpa3oBaTenbHbIi TOpTal. JIOCTYIHOCT,
KauecTBO, 3(P(HEKTUBHOCTD).

7 www.ru/book (DnekTpoHHas 6MOIMOTEeYHAs CUCTEMA).

8 www.alleng.ru/edu/phys.htm (O6pa3oBarensubie pecypcsl MHTepuera - ®Ou-
3UKa).

9 www.school-collection.edu.ru (Egunas xomnexkuus mu@poBeiXx 00pa3oBa-
TEJIbHBIX PECYPCOB).

10 https//fiz.1september.ru (Y4ueObno-meTonuueckas razeta « Duzmuka).

11 www.n-t.ru/nl/fz (HoGeneBckue naypearsl o pU3HKE).

12 www.nuclphys.sinp.msu.ru (Jnepnas ¢usuka B Matepuere).

13 www.college.ru/fizika (IToaroroBka x EI'D).

14 www.kvant.mccme.ru  (HaydHo-momymsipHbIii  (pU3MKO-MaTeMaTHYECKHU
xKypHai «KBaHT?).

15 www.yos.ru/natural-sciences/html (EctecTBeHHO-Hay4YHBIH XypHAJ ISl MO-
nonexu «I1yTe B HayKy»).
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Perucrpanust u3MeHeHuii B padoueil nporpamme

/o

YyueOHbIit
roma

ConeprkaHre U3MEHEHHI

[Ipenona-
BaTCJIb

Pemenune
[IAKJIOBOU KOMHUCCHH
(Ne mpoTokoia,
nata, moanuch [T1K)
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