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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma  oO0mIe00pa3oBaTeNbHON  y4EOHOW  JUCHMIUIMHBL — «DU3UKa»
npenHasHaueHa Juisi uzydeHuss ¢uszuku B ['BIIOY MO «CepnyxoBckuid
KOJUIE K.

[Iporpamma pa3zpaborana Ha ocHOBe dDenepaibHOr0 rocyJapCTBEHHOrO

00pa3oBaTeIHLHOIO CTAHIAPTA CPEIAHETO MPOPECCUOHATLHOTO 00pa30BaHUSs ISl
npogeccun 09.01.03 Mactep no obpabotke undposon nHdbopmauun u

OPUMEPHONH MporpamMMbl  00II€00pa3oBaTENIbHOW  y4eOHON  AMCIUILUIMHBI
«Dusuka», pekomeH10BaHHOU DeepalibHbIM IOCYIapCTBEHHBIM ABTOHOMHBIM
yupexaeHruem «DenepanbHblii HHCTUTYT Pa3BUTHS 00pa30BaHUD.

Conepxanue nporpammbl «®Du3uKa» HAOpaBICHO Ha JOCTHXKEHUE
CHEAYIOIINX LIEJIEH:
« OCBOCHHME 3HaHMN O (QyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX U
MPUHIIMIAX, JIEXKAIIMX B OCHOBE COBPEMEHHON (PU3MYECKON KApTHUHBI
MHpa; HaumboJie€ BAXKHBIX OTKPBITUSX B 00JacTh (DU3UKH, OKa3aBIIUX
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OTIpEJICIISIFOIIECEe BIUSHAC HA PAa3BUTHE TEXHUKU W TEXHOJOTHH; METOIaX
HAyYHOTO TTO3HAHUS ITPUPO/IBI;

+ OBJIQJICHWEC YMCHHSMH TIPOBOJIUTH HAOJIIOJCHUSA, IIAHUPOBATh U
BBITIOJIHATD IKCIIEPUMEHTHI, BBIJIBUTAaTh THUIOTE3bl M CTPOUTH MOJIENH,
OPUMEHSATh TONyYEeHHbIE 3HaHUS 10 Gu3MKe i1 OOBICHEHHUS
Pa3HO00pa3HBIX (PU3MUECKHUX SBJICHUN U CBOMCTB BEIECTB; MPAKTUYECKU
UCIIOJIb30BaTh ~ (PU3WYECKUE  3HAHMS;  OIEHUBATh  JOCTOBEPHOCTH
€CTECTBEHHO-HAy4YHOU UH(pOpMAInu;

+ pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH B MpoIiecce MPHOOPETCHHSI 3HAHUM M YMEHUH TI0 (hU3HKE C
WCIIOJIb30BAaHUEM PA3UIHBIX UCTOYHUKOB MH(GOPMAIIMHM ¥ COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

+ BOCIUTaHUE YOKICHHOCTH B BO3MOYKHOCTH TTO3HAHUS 3aKOHOB TIPHPOIHI,
WCITIOJIb30BaHUS JIOCTHKCHUN (PU3MKKM Ha 0J1aro pa3BUTHUS YETOBEYCCKOM
[UBUJIN3AIAKA,  HEOOXOJMMOCTH  COTPYAHHYECTBA B  TPOIECCE
COBMECTHOTO BBITIOJIHEHHUS 33]1a4, YBAKUTEIBHOIO OTHOIICHUS! K MHEHHUIO
ONIOHEHTAa TpPH  OOCYXJIEHHWHU  TMpoOJEeM  ECTEeCTBEHHO-HAYyYHOTO
COJIEp>KaHMs; TOTOBHOCTH K MOPAJIbHO-3THUECKON OIEHKE MCIIOIb30BaHUS
HAyYHBIX  JOCTIDKCHMH, UYyBCTBAa OTBETCTBEHHOCTH 3a  3aIllUTYy
OKPY’KarOIIEH CPEbI;

+ WCIOJIb30BAaHWE TMPUOOPETEHHBIX 3HAHWM W YMEHHHA IS PEIICHUS
MPAKTUYECKUX 3a]1ad TTOBCETHEBHOW JKU3HU, 00ECTIeYeHUsT OE30IaCHOCTH
COOCTBEHHOW KHW3HU, PAIIMOHAIBLHOTO MPHUPOIOIOIH30BAHUS U OXPaHBI
OKpYXaroIel cpeibl 1 BO3MOKHOCTh MPUMEHEHHSI 3HAHUH TIPH PEIICHUH
3ajad, BO3HHUKAIOIIUX B MOCJIEAYIOIIEN npodecCUOHATBHOM
NESATENHHOCTH.

B mporpamMmmy BKIIFOUEHO CoOjeprKaHWE, HAIPABICHHOE Ha (DOPMUPOBAHHE Y
CTYJIEHTOB KOMIIETEHIIUI, HEOOXOAUMBIX Uil KadyecTBeHHOTro ocBoeHus: OITOII
CIIO nHa 0a3e OCHOBHOro 00IIero OOpa3oBaHUs C MOJYYEHHUEM CPEIHETO
oOmiero  oOpa3oBaHUs; MPOrPaMMbl  MOJATOTOBKH  KBATH(PUIIUPOBAHHBIX
pabouux, CIyKalluX, MPOrPpaMMBbI TOJITOTOBKH CHEIMAIIMCTOB CPEHETO 3BEHA
(TITIKPC, TITICC3).

[Iporpamma y4eOHON auctUIUINHBL «DU3MKa» SBIAETCS OCHOBOW ISt
pa3paboTku  pabouymx mporpaMM, B  KOTOPHIX  MpodhecCHOHATHHBIC
oOpa3oBaTeibHbIE OpraHu3alluy, pean3ylole 00pa3oBaTEIbHYIO MPOrPaMMy
cpeanero obiiero oOpaszoBanus B npenenax ocBoeHust OITOIT CIIO na 6asze
OCHOBHOTO 00miero o0Opa3oBaHMs, YTOYHSIOT COJEpKaHHE Y4yeOHOro
Marepuala, IOCJIEeIOBATeIbHOCTh €r0 HU3Y4YeHHUs, paclpejieiieHue y4eOHbIX
yacoB, TEMaTUKy pedepaTroB, HHIWBHAYAIbHBIX  IPOCKTOB,  BHJIBI
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CaMOCTOATENBHBIX pPA0OT, YYMTHIBAs CHEUUPUKY MpOrpaMM MOATOTOBKHU
KBIU(PUIIMIPOBAHHBIX PAa00UYMX, CIyXAIIMX M CHELUUATUCTOB CPEJAHEr0 3BEHA,
ocBanBaeMo# npodeccuu Uiu CueualbHOCTH.

IIporpaMMa MOKET HCHOJB30BaThCA APYTMMHU  IpOo(hecCHOHATbHBIMU
00pa30BaTEIbHBIMU  OPraHMU3ALMIMH, PEATUIYIOUIMMH  00pa30BaTENIbHYIO
nporpamMmy cpenHero oomero obOpasoBanHusi B mpenenax ocBoeHus OIIOII
CIIO na 6a3e ocHoBHOr0 001Iero oopaszoBanus (ITIIKPC, ITIICC3).

OBIIAA XAPAKTEPUCTHUKA YYEBHOM JUCIHAITIMHBI
«OU3UKA»

B ocnoBe yuebHOW gucuumiauHbl «®PU3MKa» JIEKUT YCTAHOBKA HA
dopmupoBaHue y o0O0y4aeMmblX CHCTEMbl O0a30BBIX MOHATHH (QHU3UKU U
NpEACTaBICHUM O COBpPEMEHHOM (DU3MUECKON KapTUHE MHUpa, a TaKke
BbIpa0OTKAa YMEHUI NPUMEHSTh (PU3NUECKUE 3HAHUS KaK B MPo(ecCHOHATbHON
NEeSATENbHOCTH, TaK U JUIsl pEIIEHUS KU3HEHHbIX 3a/au.

MHorue noioxxeHus, pa3BuBaeMble (GU3UKOM, pacCMaTPUBAIOTCS KaK OCHOBA
CO3/aHUSl U MCHOJIb30BaHUS HMHQPOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
texHonorut (MKT) — opHoro u3 HambOosee 3HAYUMBIX TEXHOJOTHYECKHX
JOCTHKEHUH COBPEMEHHOMN LIMBUIM3ALINN.

@duzrka JaeT KIHY K IOHUMAHUI0 MHOTOYMCIICHHBIX SIBJICHHUM U MPOLECCOB
OKpYy>XaoIllero wmupa (B €CTECTBEHHO-HAayYHbIX O0JIaCTSAX, COLIMOJIOTHUH,
HKOHOMHUKE, fA3bIKE, TUTepaType u 1p.). B pusuke popmupyrorcs MHOTHE BUIBI
JEeATENBHOCTH, KOTOPbIE UMEIOT METaNpEeAMETHBIN XapakTep. K HUM B nepByro
o4yepeb OTHOCATCS: MOJCIUPOBAHME OOBEKTOB M IMPOLIECCOB, MPUMEHEHHE
OCHOBHBIX ~ METOJOB  IO3HAHHUA, CHUCTEMHO-UH()OPMALMOHHBIA  aHAIM3,
dbopmylupoBaHUE TUMOTE3, aHAIW3 M CHUHTE3, CpaBHEHUE, 0000IIeHHE,
CUCTEMaTHU3allisl, BBIABICHUE MPUYMHHO-CIEACTBEHHBIX CBA3€H, TMOUCK
aHaJIOrOB, YIpaBJIEHHE O0ObEKTaMU U mpoueccamu. MiMeHHO 3Ta AuciuIuiHa
MO3BOJISIET TMO3HAKOMUTH CTYJIEHTOB C HAyYHBIMM METOJaMH TO3HaHUS,
HAy4YUTh UX OTINYATh TUIIOTE3Y OT TEOPHH, TEOPHUIO OT IKCIIEPUMEHTA.

®dusuka K“MeeT OuyeHb  OOJbIIOE M BCEBO3PACTAIOLIEE  YMCIIO
MEXAMCIMIUIMHAPHBIX CBS3€U, IPUYEM HA YPOBHE KaK MOHATHIHOIO allapara,
Tak M UHCTpyMeHTapusa. Cka3zaHHOE MO3BOJISIET paccMaTpuBaTh (U3MKY Kak
METaJUCLHUIUIMHY, KOTOpas MPEAOCTaBISAECT MEKIUCUUIUIMHAPHBIA S3BIK IS
OIMCAHMS HAYYHOU KapTHUHBI MUPA.

duszuka SBISETCS CHUCTEMOOOpasyromuM (AaKTOpOM JJsi €CTECTBEHHO-
HAy4YHbIX Y4Y€OHBIX IPEIMETOB, IMOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT B
OCHOBE COJEpKaHHUS XUMHUH, OHOJIOTMM, reorpaduu, AacTPOHOMHH U
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CHCIUANBHBIX ~ JUCIHUIUIMH  (TEXHWYECKas MEXaHHWKa, DJJICKTPOTEXHHKA,
DJIEKTPOHMKA M Jp.). YdeOHas guciuruinHa «®dus3uka» co3laeT yHH-
BepCcalbHYI0 0a3y Ui HM3y4deHHs! 00menpodecCHOHAIBHBIX W CHEIHATbHBIX
JUCHUIUIMH, 3akiajpiBas (QyHIAMEHT JUisi  TOCHEAYyIomero oOy4eHus
CTYJICHTOB.

OO6nanasi JTOTUYECKON CTPOMHOCTBHIO M OMUPAsICh Ha JKCIEPUMEHTAIbHbBIC
dakTbl, yueOHas gucruiuinHa «du3nka» GOpMHUPYET y CTYJACHTOB MOAJIUHHO
Hay4YHOE MUPOBO33peHne. Du3uka SBISETCS OCHOBOM yUEHHUS O MaTepUaTbHOM
MUpE U peraeT mpoOIeMbl ITOTO MHPA.

Nzyuenune ¢usnku B mpodeccuoHaIbHBIX 00pa30BaTEIbHBIX OPraHU3aINIX,
peanu3yonmx o0pa3oBaTeIbHYI0 IPOrpaMMy CpeIHEro o0IIero o0pa3oBaHUs
B nipenenax ocBoeHus: OIIOII CIIO na 6a3e ocHOBHOro 0011ero oopa3oBaHus,
MMEET CBOM OCOOEHHOCTU B 3aBHUCHUMOCTU OT Tpoduis nmpodecCuoHaIbLHOTO
oOpa3oBaHus. JTO BBIPAXKAETCA B COAEPNKAHUU OOYUYEHUs, KOJUYECTBE YACOB,
BBIJICIIIEMBIX HA M3yYEHUE OTACIIBHBIX TEM IMPOTPAMMBI, TJTyOMHE UX OCBOCHHUS
CTyJIEHTaMH, O00beMEe U XapakTepe NPAKTUUYECKUX 3aHATHH, BHIAX
BHEAYJIUTOPHON CAMOCTOSTEIHHOM paOOTHI CTYIEHTOB.

IIpu ocBoenuu mpodeccuit CIIO u cnenumanbHocreir CIIO ectecTBeHHO-
Hay4gHOro TIpoduias nmpodeccrnoHaabHOro 00pa3oBaHus (U3MKA U3ydaeTcs Ha
6azoBoM ypoBHe DPI'OC cpenmnero ooOmero o0Opa3oBaHHS, NPH OCBOCHHUH
npodeccuit CIIO wu cnemumansHOcTet CIIO  TexHmueckoro mpoduis
npodeccronansHOTO 00pazoBanus Gu3MKa U3ydaeTcs O6ojee yriyOaeHHO, KakK
npodubHas ydeOHas NUCIMIUIMHA, YIUTHIBAIOIIAS CIIeH(PUKY OCBaWBaEMBIX
npodeccuil mim creuruagbHOCTEM.

IIpu ocBoenun mnpodeccuit CIIO u cneumansHocteit CIIO conumanbHO-
PKOHOMHUYECKOTO W  TyMaHHTapHOro mnpodwmiei  mpodecCHOHaTHLHOTO
oOpa3oBaHMs (U3MKA H3y4aeTCsl B COCTaBE HMHTETPUPOBAHHOW ydeOHOU
qucuuIuinHbel - «EcTecTBo3HaHMe» — 00s13aTelbHOM  mpeaMeTHoW — obiactu
«EcrectBennbie Hayku» OI'OC cpeanero o61iero oopazoBaHusl.

B conmepxanum ydeOHOM JUCHUIUIMHBI MO (QU3MKE TPU TOATOTOBKE
oOyyaromuxcs 1Mo MnpodeccHs M U CIECHHAIBHOCTSIM TEXHHUYECKOTo MPOoQuIs
npodecCHoHaIbHOTO0 00pa3oBaHus NPO(MIBHON COCTABJISAIONICH SBISIETCS
pazmen «DNEeKTpOJAMHAMHKA», TaK Kak OOJIIMMHCTBO Tmpodeccuii  u
CHEIUANTBHOCTEH, OTHOCAIIUXCS K  3TOMY  NPOQWIIO, CBSI3aHBI  C
AIEKTPOTEXHUKON U IJIEKTPOHUKOM.

Copnepxanve y4eOHOM JAMCLUMIUIMHBI, pEaJu3yeMoOe€ TMpU MOATOTOBKE
oOyyaromuxcs mo npodeccusiM M CHEIUATBHOCTAM €CTECTBEHHO-HAYYHOIO
npoduias mpodecCUOHATBLHOTO O0pa3oBaHUsl, HE HWMEET SIBHO BBIPaXEHHOM
npodUIbHOW COCTaBISIONICH, Tak Kak mMpodeccHu | CIeHUuaTbHOCTH,
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OTHOCSIIIIMECS K 3TOMY MHpOMI0 o0ydeHHus, He UMEIOT MPEUMYIECTBEHHON
CBSI3M C TeM WJIM HHBIM pazaenoMm ¢usuku. OIHAKO B 3aBUCHMOCTH OT
nonyyaemoir mnpodeccun CIIO wunmum  cnemmanbHOocTH CIIO B pamkax
€CTECTBEHHO-HAy4yHOro  npoduias  npodecCHOHAIbHOrO  00pa3oBaHMS
MOBBIIIEHHOE BHUMAaHUE MOXET OBbITh YJEJIeHO HW3Y4YEHHUIO0 paszjena
«Monexynsipaas ¢uzuka. TepMoauHamMuKa», OTIAENBHBIX TEM paszjena
«DNEeKTpoIMHAMUKa» M OCOOEHHO TEM JKOJOIMYECKOIO COJIepKaHus,
IPUCYTCTBYIOIIUX ITOYTH B KaXKIOM paszede.

Teopernueckue cBeneHUs MO (PU3UKE JOMOIHIIOTCS JAEMOHCTPALUSIMU U
71a00paTOpHBIMU paboTaMu.

N3yuenne o6mieoOpa3oBaTeabHON y4ye€OHOM IUCHUIUIMHBI  «DuU3MKa»
3aBepIIAETCsl MOABEACHUEM UTOTOB B (hopme AuddhepeHunpoBaHHOTO 3ayeTa
WINA 9K3aMeHa B paMKax MPOMEXYTOUYHOM aTTeCTalliu CTYIEHTOB B IMpoIliecce
ocoenuss OIIOII CIIO c mnosydeHueM cpeaHero oOIero ooOpa3oBaHUs
(TIIIKPC, IIICC3)".

MECTO YYEBHON JUCLUIIIMHBI B VUEBHOM ITJIAHE

VYyebnass mucuumuimHa «®Du3nKay SABISETCS YYEOHBIM MPEAMETOM 10
BBIOOpY M3 00s3aTeNbHON MNpeaMeTHo obnactu «ECTeCTBEHHbIE HAyKW»
®I'OC cpennero oduiero oopa3zoBaHusl.

B mpodeccnonanbHbIXx 00pa30BaTENbHBIX OPTaHU3ANMIX, PEATH3YIOIINX
o0pa3zoBaTeIbHYI0 TpOrpaMMy CpeaHero oOiiero o0pa3oBaHHs B Mpenenax
ocBoenust OIIOIT CIIO nHa 6a3e ocHOBHOro o0miero oopasoBaHus, ydeOHas
muciuruinHa «®duszuka» uzyyaercs B 001ieo0pa3zoBaTeIbHOM IUKIIE Y4eOHOTO
wiana OIOIT CIIO na 6a3e ocHOBHOTO 00111er0 00pa30BaHUs C MOJIyYECHHUEM
cpenuero oomero oopazoanus (IITTKPC, ITIICC3).

B yue6nbix mmanax IIIIKPC, IIIICC3 mecto y4eOHOW MUCIUILIMHBI
«DPusznka» — B cOocTaBe 00Ie00pa30BaATENbHBIX YYEOHBIX MUCIMIUIAH TI0
BBIOOPY, (GOpPMHpPYEMBIX H3 00sS3aTeNbHBIX MpeaMeTHbIX obmacteir OI'OC
cpennero obmero oOpaszoBanus, s mpodeccuit CIIO m cmenmambHOCTEN
CIIO cootBeTcTBYIOMIETO MTPOduUiIs MpodheCcCUOHATBEHOTO 00pa30BaHUsl.

PE3VJIbTAThI OCBOEHUS YUEBHOU JUCIUTIINHBI

OcBocHue COACPIKaHUA y‘IC6H0ﬁ JUCITHUITIINHBI «Du3nkay obecreunBacT




AOCTHXKCHUEC CTYACHTAMU CIICAYIOIINX PC3YJIbTATOB!:

JUYHOCHIHbBIX:

YyBCTBO TOPJAOCTHU M YBAXKEHHS K UCTOPUM U  JIOCTUKECHUSIM
OTEYECTBEHHOMN (PU3MUeCKON HayKu; PU3NUECKH TPaMOTHOE MOBEACHUE
B TpoQecCUOHANbHONW JAESTEILHOCTH W OBITy MNpu OOpalieHuu C
npudoOpamMu M yCTpOCTBaMU;

TOTOBHOCTh K  NPOAOJKEHUIO  OOpa3oBaHMsI M IOBBIIICHHS
KBaIM(PUKAUUU B H30paHHOM NpOo(ecCHOHATBHON NeATeTbHOCTH H
00BEKTUBHOE OCO3HAHUE POJIU PU3UUECKUX KOMIIETEHIIMI B 3TOM;
YMEHHUE HCIOJIb30BaTh JOCTUKEHUS COBPEMEHHOU (pU3MUECKOW HAyKU
U (puU3MYECKUX TEXHOJOTWM JJis  TOBBIIIEHUS  COOCTBEHHOTO
MHTEJUICEKTYaIbHOTO pa3BUTUS B BBIOpaHHOW TpodeccroHaIbHOM
NEeSTENBHOCTH;

YMEHUE CaMOCTOATEIHLHO J0OBIBaTh HOBBIE I ce0s (u3HUecKue
3HAHWS, UCTIOIB3YS JUIsl 3TOTO JOCTYITHBIE HCTOYHUKHA HH(POPMAIINH;
YMEHHE BBICTPauBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIIICHHSI B KOMaH/IE
M0 PEIICHUI0 O0IIKX 3a/ay;

YMEHUE YNPaBIIATh CBOEH IM03HABATEIBHON J€ATEIbHOCTHIO, IPOBOIUTh
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJUIEKTYaJIbHOTO Pa3BUTHSI;

Memanpedmemublx:

WCITOJIb30BAHUE PA3JIMYHBIX BUJOB MO3HABATEIBHON AEATEIBHOCTH IS
pemieHuss (GU3NYECKUX 3a/lad, MPUMEHEHHE OCHOBHBIX METOJIOB
no3HaHus (HaOMIONECHUS, OMUCAHUS, U3MEPEHUS, SKCIEPUMEHTA) IS
W3YUYEHUS PA3IUYHBIX CTOPOH OKPY>KAIOIIEH 1eHCTBUTENbHOCTH;
HCIIOJIb30BAaHUE OCHOBHBIX MHTEJUIEKTYAJIbHBIX ONEPALMil: MOCTAaHOBKH
3alayd, (POPMYJIHMPOBAHUS TUIOTE3, AHAJIM3a U CUHTE3a, CPAaBHEHUS,
000011IeHHsI, CUCTEMATU3allMH, BBISIBICHUS NPUYUHHO-CIIEICTBEHHbIX
CBsI3€H, NIOMCKA AaHAJIOTOB, (POPMYJIUPOBAHUS BBIBOJOB AJISl U3YYEHHUS
pa3IMUYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB, SIBICHUW U IPOLIECCOB, C
KOTOPBIMU BO3HHUKAET HEOO0XOAMMOCTh CTAJIKUBATHCS B
npodeccruoHansHOM cdepe;

yYMEHHE T€HEpUPOBaTh HJAEU U ONPENENTh CPElICTBA, HEOOXOAUMBIE
IS UX peasln3allny;

YMEHUE HCHOJb30BATh PA3JIUYHbIE MCTOYHUKHA I TOJYyYEHHS
(dusznyeckoi nHGoOpMaIrU, OIIEHUBATh €€ JOCTOBEPHOCTH;

YMEHUE aHAJU3UPOBATh U MPEACTABIATH MHOOPMALMIO B PA3THYHBIX
BUJIAX;

yMEHUE MyOJIMYHO  MPEACTaBIATh  pe3yJbTaThl  COOCTBEHHOTO



UCCJIEIOBAHMSI, BECTU AUCKYCCUH, JOCTYITHO M TapMOHHUYHO COYETas
coJiep>kaHue v GopMbl MpeacTaBIsieMOl HHPOPMALIHH;

* npeOMemHmbix:

c(OPMUPOBAHHOCTh TMPEJCTABICHUA O POIM U MecTe (PU3UKU B
COBPEMEHHOW HAy4YHOW KapTUHE MHpa; IOHUMaHuE (PU3HUECKOU
CYIIHOCTH HaOJtofaeMblx BO BceneHHOW sBIeHMM, ponu (U3HKU B
(bopMHpOBaHUU KPYTro30pa U (PyHKIIMOHAILHON I'PaMOTHOCTH Y€JIOBEKA
JUISL pelIeHUs] TPaKTUYECKUX 3a/1aY;

BJIAJICHUE OCHOBOITOJIATaIOIUMHU bU3MUECKUMHU  TMOHSATHUSMH,
3aKOHOMEPHOCTSIMH, 3aKOHaMU U TEOPUSIMU; YBEPEHHOE
UCIOJIb30BaHUE (PU3NYECKON TEPMUHOIOIMH U CUMBOJIUKH;

BJIaJICHUE OCHOBHBIMU METOIAMHU HAy4HOI'O [O3HAHUS,
UCIOJIb3yeMbIMU B (pU3MKe: HAOIIOACHUEM, ONMCAaHUEM, U3MEPEHHUEM,
HKCIIEPUMEHTOM;

yMeHHsI 00palaThiBaTh pe3yJbTaThl HM3MEPEHUH, OOHAPYNKHUBATh
3aBUCUMOCTh ~ MEXIy  (U3NYECKUMH  BEIMYUHAMH, OOBSICHATDH
MOJIyYEHHBIE PE3YJIbTATHI U JI€JIaTh BHIBOJBL;

c(OpMHPOBAHHOCTh YMEHHUS pelaTh (PU3MUECKUE 3a1aUH;
c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH MOJYYEHHbIE 3HAHMUS JJIs
OOBSICHEHUS YCIOBUN MPOTEKaHUs (PU3MUYECKHUX SIBICHUI B MNpPUPOJE,
npodeccroHanbHOl cepe U Al NPUHITHUS MPAKTUUECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

Cc()OPMUPOBAHHOCTh COOCTBEHHON MO3MLMKM IO OTHOLICHUIO K
busnyeckoit UHPOpPMaIIUU, TOJTYYaeMOU U3 pa3HBIX UCTOUYHUKOB.

COAEPXXAHUE VYEBHOU JAUCHUITJIMHBI
BBenenue.

®duzrka — GyHIaMEHTAIbHAS HayKa O IPUPOJIC.

ECTGCTBCHHO—Hay‘{HI)Iﬁ MCTOA IIO3HAHHA, €TI0 BO3MOXXHOCTH M TI'PAaHMIIBI

IMPUMCHHUMOCTHU. 3KCHepI/IMeHT H TCOpHA B IIPOHCCCC IIO3HAHHA IIPHUPOABI.

MonaenupoBanue (QU3MUECKUX SBICHUN M mporeccoB. Ponb skcriepuMeHTa u



TEOpPUH B IIpoliecce IO3HaHUs  npuponbl. Dusnyeckas  BeJIUYMUHA.
[TorpemHocT u3MepeHU (Gu3MYecKuX BeAUMYUH. DU3HMYECKUE 3aKOHBI.
['panunbl npuMeHUMOCTH (u3nyeckux 3akoHOB. [loHsiTue O Qu3nyeckon
KapTUHE Mupa. 3HaueHue ¢u3uku npu ocBoeHun npodeccuit CIIO u
cnenpainsHocter CIIO.

1. MexaHuka

Kunematuka. Mexanunueckoe asmxkenue. [lepememenue. [1yts. CKOpOCTb.
PaBHOMEpHOE NpPsAMOIMHENHOE ABHXKEHUE. YcKopeHue. PaBHomepeMeHHOE
npsMoiuHelHoe  nBwkeHue. (CBoOomHoe maaeHue. JIBkeHWe — Tena,
OpOIIIEHHOTO TOJ YIJIOM K TOPU3OHTY. PaBHOMEpHOE JBWXEHHE TIO
OKPY’KHOCTH.

3akonbl MexaHuku Hprotona. IlepBbiii 3akoH Herotona. Cuna. Macca.
Nmnynec. Bropoit 3akoH HproToHa. OCHOBHOM 3aKOH  KIJIACCHYECKOM
nruHamMukd. Tperuil 3akoH HprloToHa. 3aKOH BCEMHUPHOTO TATOTCHMSI.
['paButanmmonnoe mozie. Cuna TsxecTd. Bec. CiocoObl n3MepeHus: MacChl Tell.
Cuiibl B MEXaHHUKE.

3aKOHbI COXpAaHEHUST B MEXaHUKE. 3aKOH COXPAHEHUs HMITyJbCa.
PeaktuBHOe nBmkeHue. PabGora cuibl. Pabora mnOTEHUMANBHBIX —CHIL.
Momnocte. OHeprus. Kuneruueckass sHeprus. IloTeHumanbHas »HeEprus.
3aKOH COXpaHEHHMS MEXAHUYECKOM HHeprud. [IpuMmeHeHune  3aKOHOB
COXpaHEHHS.

Hemoncmpayuu

3aBUCUMOCTH TPAEKTOPUU OT BHIOOpPA CUCTEMBI OTCYETA.

Buabl MEXaHUYECKOTO IBUKEHUS.

3aBUCUMOCTb YCKOPEHUS T€JIa OT €r0 MacChl U CUJIbI, IEUCTBYIOLIEH Ha

Teno. CiioKeHue CHIL

PaBeHCTBO M NPOTUBOIIONOKHOCTH HAIPABJICHUS CHJI JIEUCTBUA U
IPOTUBOAEHCTBHUA. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehopManuu.

Cwuutbl TpeHUS.

HesecomocTs.

PeakTuBHOE IBMI)KECHHUE.

[lepexoa NOTEeHLMATBHON YHEPTUU B KHHETUYECKYIO U 00paTHO.
Jlabopamopnuvie padbomot

Hccnenosanue nBUKEHUs Tena MO AEHCTBUEM IIOCTOSIHHOW CUJIBL.
N3yyeHne 3aKoHa COXpaHEHUS UMITYJIbCA.

CoxpaHeHHE MEXaHUYECKOW PHEPruu MPHU JBMXKCHHUM Tela MOJ JACHCTBHEM
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CHWJI TSDKECTH M YyIIpyTocTu. M3ydenne nedopmariuu pacTsokeHHs.
CpaBHeHHE paOOTHI CHITBI C K3MEHEHHEM KMHETHYECKOW SHEPTHH Tea.
N3yuenne 3akOHOB COXpaHCHHMS Ha TpUMEpe yJaapa IIapoB U
0aUTMCTUIECKOTO MAasITHHUKA.
N3ydenne ocoOEHHOCTEM CHIIBI TPEHUS (CKOJIBKECHHUS ).

2. OCHOBBI MOJNEKYJISIPHON (DM3UKU U TEPMOJUHAMUKH

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOW Teopuu. MmeanbHblil ra3. OCHOBHBIE
ITOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKON Teopuu. PasMepsl 1 Macca MONEKy
u aromoB. bpoyHoBckoe gBwxkeHue. Jubdysus. Cunabl U 3HEprus
MEXMOJIEKYJIIpHOTO B3auMojaeucTBusi. CTpoeHue razoo0pa3HbIX, KUAKUX U
TBepAbIX Teln. CKOPOCTH IBHKEHHUS MOJIEKYJ U MX U3MepeHue. MneanbHbli ras.
JaBnenue ra3za. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOM TEOPUU
ra3oB. Temmeparypa u ee u3MepeHue. ['a30Bbie 3aKOHBI. AOCONIOTHBIH HYIIb
TeMneparypel. TepMoaMHamMuyeckas IIKaja TEMIIEpAaTyphbl. Y paBHEHUE
COCTOSIHUS MJEaJIbHOIO ra3a. MoisipHas ra3oBas IIOCTOSIHHAS.

OcHoBbl  TepMOAMHAMHUKHA. OCHOBHBIE TOHATHA U ONPEIEICHUS.
BHyTpeHHs »HEprust CUCTEMBl. BHYTpPEHHsAs DJHEPrUs MACAIBHOTO Trasa.
Pabota u Temnora kak (opMmbl nepesayr dHEPruu. TernaoeMKOCTb. Y AelbHas
TEIUIOEMKOCTb. ~ YpaBHeHHE  TermsioBoro  Oananca. Ilepsoe  Hawano
TepMoauHaMHUKU. AnauabatHeiii npouecc. [IpuHIMO neWcTBUS  TEIIOBOM
MamuHbl. KIIJ[ TersoBoro naBurartend. BrTopoe Hadalo TepMOIWHAMUKHU.
TepmoanHaMuueckasl IKajla TeMneparyp. X0JI0IWIbHbIE MAIIMHBL. TerioBbIe
neuratesnd. OxpaHa pupoIbl.

CgoiictBa mapoB. McnapeHue u KoHaeHcaiusa. HacbhlllleHHBI Map W ero
cBoiicTBa. AOCONIOTHAasE U OTHOCUTEINIbHAS BJIAXKHOCTh BO3JyXa. Touka pocChl.
Kunenue. 3aBUCUMOCTD TeMIEPATyphl KUNIEHU OT JaBieHus. [leperpeTsiil map
Y €ro UCIOJIb30BAHUE B TEXHUKE.

CBoiicTBa XKHMIKOCTEH. XapaKTEpHUCTHUKA >XUAKOTO COCTOSIHHS BEIECTBA.
[ToBEpXHOCTHBIN CIION XKUAKOCTH. DHEPIHsl MOBEPXHOCTHOTO CIOs. SBIeHUS
Ha IPAHMULE KUIKOCTH C TBEPABIM TeaoM. KanviusapHbIe SBICHUS.

CaoiicTBa TBEPABIX TeN. XapaKTEPUCTHUKA TBEPIOTO COCTOSHHUS BELIECTBA.
Ynpyrue cBoHcTBa TBEPABIX Teia. 3akoH ['yka. MexaHWuYecKue CBOWCTBA
TBEPABIX TeJl. TeioBoe pacliupeHue TBEPABIX Tell U )KUAKocTen. [1nasienue u
KpUCTAJIN3AU.

Hemoncmpayuu

JIBrm>keHre OpOYHOBCKUX YaCTHII.

Huddysus.
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N3MeHeHne naBieHus raza ¢ MU3BMEHEHUEM TEeMIEpPaTyphbl MPU MOCTOSTHHOM
o0BeMeE.

N3otepmudeckuii 1 n300apHbBINA MPOIECCHI.

N3meHeHue BHYTpEHHEH SHEPTUH TEJ IIPU COBEPIICHUH PaOOTHI.

Moenu TEeIUIOBBIX JIBUTATEIIEN.

Kurienune BoibI 11py MIOHUKEHHOM J1aBJICHUH.

[IcuxpomeTp u TUrpoOMeETp.

SIBiIeHUS MOBEPXHOCTHOI'O HATSKEHUS U CMAYUBaHUS.

Kpucramnsl, amopdabie BemecTBa, XKUIKOKPUCTAULTUICCKUE TENa.

Jlabopamopnuie padbomot

N3mepenune BIaxXHOCTH BO3ayXa.

N3mepenne moBEpXHOCTHOTO HATSKEHUS JKUIAKOCTH.

HabGnronenue npouecca KpucTauin3anuu.

N3yyeHue TenaoBOro pacimpeHust TBEPIbIX TEN.

N3yuenue ocoOEHHOCTEN TEIIOBOTO PACIIMPEHUS BOBI.

3. DleKTpoarHaMUKa

DneKkTpudecKoe IoJie. DIEKTPUUECKHUE 3apsabl. 3aKOH COXPAHEHMsS 3apsja.
3akoH Kynona. Onekrpudeckoe nose. HanpsxeHHOCTh 2JEKTPUYECKOTO TOJIS.
[MpuHiun cynepno3uiuu mnosieid. Pabora cuim 3JeKTpOCTaTUYECKOro TOJIS.
[Torennman. Pa3HOCTP MOTEHIMATIOB. OKBUIOTCHIUAIBHBIE ITOBEPXHOCTH.
CBs13p MEXAy HaAIpPSHKEHHOCTBIO M PA3HOCTBIO MOTEHIUAIOB AJIEKTPUYECKOTO
noJyid. J{uanexkTpuku B anekTpuueckoM rmosie. llossgpusanus IH3I€KTPUKOB.
[TpoBogHuku B a3nekTpuueckoM mnone. KonpeHncaropsl. CoequHeHuE KOH-
JNIEHCATOpOB B OaTapero. ODHeprus 3apsLKEHHOrOo KOHAEHcaTopa. JHeprus
AIEKTPUYECKOTO TOJISL.

3aKOHBI IOCTOSIHHOTO TOKA. Y CJIOBHS, HEOOXOAUMBIE ISl BOSHUKHOBEHUS U
MOAIEPKaHUS IEKTPUUYECKOro Toka. Crila TOKa M IIOTHOCTh TOKa. 3akoH Oma
qutst yuactka 1enu 6e3 9J1C. 3aBUCUMOCTh IEKTPUUECKOTO COMPOTUBICHUS OT
Marepuaia, JUIMHBI M IUIOLIAJAM IIONEPEYHOI0 CEYEHUS IPOBOJHUKA.
3aBUCUMOCTB JIEKTPUYECKOTIO COIIPOTUBIICHUS IPOBOJAHUKOB OT TEMIIEPATYPHI.
DNIeKTPOABWIKYIIIAS CWjla MCTOYHMKA ToKa. 3akoH Oma [Jid TIOJHOM IIEMH.
Coeaunenune npoBOJHUKOB. COEIMHEHNE HCTOYHUKOB JIEKTPUYECKON S3HEPrUU
B Oartapero. 3akoH J[xoyns—IJlenma. PabGota u MOIIHOCTH 3IEKTPUYECKOTO
TOKa. TeroBoe 1elCTBUE TOKA.

DnexkTpuyeckuid TOK B MONyNpoBojgHMKaX. CoOCTBEHHas MPOBOJUMOCTh
NOJIyIPOBOJHUKOB. [101yITpOBOTHUKOBBIE TPUOOPBHI.

MarnutHoe mone. BekTop WMHAYKOMM MarHuTHoOro nmons. /[lenicrBue
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MAarHUTHOTO MOJISI Ha MPSMOJIMHEHWHBIA MPOBOJHUK C TOKOM. 3aKOH AmMmepa.
B3aumoneiictBue TOkoB. MarHuTHbIi TOTOK. PaboTa mo mnepemenieHuro
MIPOBOJIHMKA C TOKOM B MarHUTHOM Tiosie. JIelicTBME€ MarHWTHOrO MOJsi Ha
newkymuics 3apsa. Cuna Jlopenma. OmnpenenieHWe yAEIbHOTO —3apsija.
VYckopurenu 3apsiKEHHBIX YaCTHII.

DJIEKTpOMAarHuTHasT MHAYKIUSA. OJEKTPOMarHuTHas WMHAyKUus. Buxpesoe
anekTpuyeckoe noje. CaMoOMHAYKIUA. DHEPTHUsI MATHUTHOTO TOJIS.

Hemoncmpavyuu

BzaumopericTBre 3apsyKEHHBIX TEI.

[IpoBOIHUKH B 3JIEKTPUUYECKOM ITOJIE.

JIMDNEKTPUKH B DIEKTPUUECKOM TIOJIE.

Konpnencaropsl.

TemnoBoe IENCTBUE IEKTPUUYECKOTO TOKA.

CoOcTBeHHas ¥ MPpUMECHAas! TPOBOAUMOCTh MOJIYTIPOBOJHUKOB.

[TosrynipOBOTHUKOBBIN TUO.

Tpan3zucrop.

OnbIT IpcTena.

B3aumopericTBre NpOBOAHUKOB C TOKAMH.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

DIIEKTPOJIBUTATEIb.

DNEKTPOU3MEPUTEHHBIC TPHUOOPHI.

DNEeKTpOMAarHUTHAs! MHTYKIIHSL.

OmneiTer ®apanest.

3aBucumocts J/]C caMOMHAYKIHH OT CKOPOCTHM M3MEHEHHMs CUJIbI TOKA H
WHyKTUBHOCTHU MTPOBOJHUKA.

PaboTa sanexktporeneparopa.

Tpanchopmarop.

Jlabopamopnuie pabomot

N3yuenne 3akoHa Owma [ ydacTKa UENH, IOCJIEA0BATENIbHOTO U
NapajuieIbHOTO COEIMHEHUS IPOBOJHUKOB.

N3yuenne 3akoHa OMa J71s1 TOJTHOM LIeTH.

N3yueHune sBIeHUs 37€KTPOMAarHUTHOW UHIYKIUU.

Omnpenencane KodhdUIMEHTa TIOJIE3HOTO JICUCTBUSA  DJICKTPUUCCKOTO
YalHUKA.

Onpenenenue TemMnepaTypbl HUTH JIAMITbl HAKaJIWBaHUS.

Onpenenenne JJIC W  BHYTPEHHEr0  CONPOTHUBJIEHUS  HWCTOYHHKA
HaIPSHKEHUSL.
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4. KoneOaHUS U BOJIHBI

Mexanunueckue konebanusi. KonebartenbHoe aBuxkeHue. ['apMoHudeckue
kosie0anusi. CBOOOJHBIE MEXaHUUYECKHE KOJieOaHus. JIMHEHHbIE MEXaHUYECKIE
KojebarenpHble cucTeMbl. [IpeBparieHue »HHEpPruu NpH KojdedaTeaTbHOM
nekeHnd.  CBOOOJHBIE — 3aTyXarollMe  MEXaHWYEeCKhe  KoyieOaHWS.
BrIHyXIeHHBIE MEXaHIUYECKUE KOJICOaHNS.

Yrpyrue BoisHbl. [lomepednble M NPOAOJIBHBIE BOJHBL. XapaKTEPUCTUKU
BOJIHBL. Y paBHEHUE TUIOCKOU Oeryuieit BosHbl. MHTepdepenuns BoaH. [Tonstue
0 Tudpakiuu BOJIH. 3BYKOBBIE BOJIHBL. ¥YJITPa3BYK U €ro MPUMEHEHHE.

DNeKTpOMarHuTHbIE  KOJIEOaHMS. CBoOOAHBIE  3JIEKTPOMATHUTHBIE
koneOanus. [IpeBpaienre 3Hepruu B KojaeOaTeaIbHOM KOHTYpe. 3aryxarouue
AIIEKTPOMArHUTHBIE KOJIe0aHMUs. ['eneparop He3aTyXaroumx
AIIEKTPOMArHUTHBIX KoJieOaHuM. BbIHYX/IEHHbIE DSJEKTPUYECKUE KoJeOaHUsl.
[IepemenHslil TOK. ['eHepaTOp NMepeMeHHOT0 ToKa. EMKOCTHOE U MHIIYKTHBHOE
CONPOTHUBIICHUSI TEPEMEHHOIO0 TOKa. 3akoH Oma i 3JIEKTPUYECKOW LENH
nepeMeHHoro Toka. PaboTa M MOIIHOCTH MEPEMEHHOTO TOKa. ['eHepaTopbl
toka. Tpancdopmaropel. Toku Bbicokoi udacToThl. [lomydyenue, mepemada u
pacnpeiesIeHue JIEKTPOIHEPTUH.

DIEKTPOMArHUTHBIE BOJIHBL. DJIEKTPOMArHUTHOE TOJIE Kak OCOObId BUJ
MaTepuu. OJEKTpOMAarHuTHele BodHbL. Bubpatop I'epua. OTKpbITHIIA
KonebaTenbHbl KOHTYp. M300perenue pamuo A.C. IlonoBbiM. Ilonsatue o
paauocss3u. [IpuMeHeHue AIeKTPOMarHuTHBIX BOJIH.

Hemoncmpayuu

CB00OIHBIE U BBIHYKACHHBIE MEXaHUYECKUE KOJIeOaHusI.

Pe3onanc.

OO0pazoBaHue U pacpoOCTPaHEHUE YIIPYTUX BOJIH.

Yacrora konebaHuii 1 BbICOTa TOHA 3BYKa.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMma NEPEMEHHOTO TOKA.

KonnencaTtop B 1ienu N€peMEeHHOro TOKa.

Karyiika nHIyKTUBHOCTH B LIETIH EPEMEHHOTO TOKA.

Pe3onaHnc B mocinenoBaTenbHON HENU NEPEMEHHOIO TOKA.

N3nyueHue v mprem 3JIeKTPOMarHUTHBIX BOJIH.

Panuocsse.

Jlabopamopnuie padbomot

N3ydeHne 3aBUCUMOCTHU MEpUOJia KOJeOaHU HUTSHOTO (MJIU MPY>KUHHOTO)
MasiTHUKA OT JJIMHBI HUTH (WJIK MAcCChl Ipy3a).

NHIyKTUBHBIE 1 EMKOCTHOE CONPOTUBIICHUS B LIETIH EPEMEHHOIO TOKA
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5. Onrtuka

[Ipupona cBera. CKOpPOCTh PacpOCTPAaHEHUs CBETA. 3aKOHBI OTPAXKEHUS U
npenomiieHuss cBeta. llomHoe orpaxenue. JIun3bl. [71a3 kak onrTuueckas
cuctema. OnTudeckue mpudopsI.

BonnoBeie cBoiictBa cBeta. WHTepdepenmus cBera. KorepeHTHOCTh
CBETOBBIX Jyuel. MHTepdepennus B ToHKMX IieHKax. [lomockl paBHOM
tommuHbl. Kombria Hetorona. Mcmnonb3oBanuwe wuHTEphEpeHIMM B HAyKe U
texHuke. Judpakius ceera. Judpakuus Ha mienn B NapauiedbHbIX JIydax.
Hudpakunonnas pemerka. Ilonstue o ronorpadguu. Ilomspuzaums
norepeuHsbiX BOJIH. [lossipusanus csera. [[BoitHoe nydenpenomienue. Iloss-
pounsl. ucnepcusa ceta. Buapl cnektpoB. CrniekTpsl ucenyckanus. CnekTpbl
MOTJIOUIEHUSI. VYabTpaduoneroBoe U uH(ppakpacHoe W3JIyYEHUS.
Pentrenosckue nyuu. UX npupoga u cBOMCTBA.

Hemoncmpavyuu

3aKOHBI OTPAYKEHHS U TIPEJIOMIICHHUSI CBETA.

ITonHOE BHYTpEHHEE OTPAKEHUE.

OnTuyeckue mpuoopHI.

WNuTtepdepenius crera.

Judpakius cera.

[Tonspuzanus ceera.

[Tonydenue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonmyyenue cekTpa ¢ NOMOIIbIO JU(PAKIIMOHHON PELIETKH.

CnexTpockor.

Jlabopamopnuie padbomot

N3yuenune nzo0pa>keHus MpeMeToB B TOHKOM JIMH3E.

N3yuenue unteppepeHnn u qudpakinu cBeTa.

I'pagyupoBKa CHEKTPOCKOIIA U ONPEACIICHUE JUIMHBI BOJIHBI CIEKTPAIBHBIX
JTIAHUA

6. DneMeHTBI KBaHTOBOU (PU3HUKHU

KBanToBass ontmka. KBantoBast rumote3a Ilmanka. ®doronnl. Buemmnwui
boTOdIEKTPUICCKUI ¢ deKT. Buytpennuii dbotorpdexr. Turbl
(b OTORIIEMEHTOB.

O®usuka aroma. PasButhe  B3rIAI0B  HA  CTPOCHHE  BENIECTBA.
3aKOHOMEpPHOCTH B aTOMHBIX CIEKTpax BOJopoja. SjaepHas MoOJeiab aToma.
Omneitel D.Pezepdopaa. Mogens aroma Boaopona no H.bopy. KBanToBbie
reHepaTophI.

®duszuka aromMHOro sapa. EcrecTBeHHas paguoaKTUBHOCTh.  3aKOH
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paanoakTuBHOTO pacnaga. CnocoObl HAOTIOIEHUS U PETUCTPALIUU 3aPA>KEHHBIX

yactuil. Dpdext BaBuioa — UepenkoBa. CtpoeHue atoMHoro siapa. [edext

MacCChbl, SHCPIrust CBsA3U U YCTOﬁQHBOCTB ATOMHBIX SJEP. ﬂ}lepHBIe pCaKIuu.

HckyccTBeHHast paiMOakTUBHOCTD. JleneHue Tsokensix saep. LlenmHas snepHas
peakuus. Ympamisemas IlenHas peakuus. Snepueiii peaktop. Ilonyuenue

PadIOAKTUBHBIX H30TOIIOB M HX IIPUMCHCHHC. buonoruueckoe HGﬁCTBHG

PaIMOAKTUBHBIX U3JIYUYCHUN. DJIEMEHTAPHBIC YACTHUIIBI.
Hemoncmpavyuu

dotodrddekr.
JInHenyaTele CIEKTPBI Pa3JINYHbIX BELIECTB.

N3nyuenue nazepa (KBAaHTOBOTO T€HEPATOPA).

CueTurK HOHU3HUPYIOIMX U3ITYyUYECHHM.

[Ipumepnsbie TeMbl pedepaToB (A0KIAI0B),
WH/IMBHUIyJIbHBIX TPOEKTOB
Anexcannp ['puropbeBuy CTOIETOB — PyCCKHI PHU3UK.
Anekcanap CrenanoBuy IlomoB — pycckuil ydeHbId, H300peTarenb

paauo.

AJbTepHAaTUBHAS SHEPrETUKA.

AKycTHYecKHe CBOWCTBA MOIYNPOBOIHUKOB.

AHnnipe Mapu AMiniep — OCHOBOMOJIOKHUK 3JIEKTPOJIMHAMUKH.
ACUHXPOHHBIN JIBUTATENb.

AcTtepounpl.

ACTpOHOMUS HALINX JHEU.

Atomuas ¢usuka. M3oronsl. [IpumeHenne painoakTUBHBIX U30TOMOB.
beckoHTaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.

bunionspHble TPaH3UCTOPHL.

Bbopuc CemenoBuu Axko6u — ¢usuk u uzodperaress.

Benuuaitimme oTkpbITHs GU3UKH.

Bunbl snekTpuueckux paspsanoB. DIEKTPUUYECKHE pa3pslibl Ha CIykOe

YCJIOBCKA.

Bnusnaue nedexToB Ha pU3NUECKHUE CBOWCTBA KPUCTAIIIOB.
Bcenennas u TeMHasi MaTepus.

lNanuneo 'annien — OCHOBATENb TOYHOTO €CTECTBO3HAHUS.
['onorpadus u ee mpumMeHeHHE.

- JIBMKEHME TENa MEPEMEHHON MACCHI.

« Judpakuus B HalIel KU3HU.
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- JKunkwue KpucTauIbl.

- 3akonsl Kupxroda amus 31eKTpruuecKon Lermu.

+ 3aKOHBI COXpPaHEHHS B MEXAHUKE.

 3HaueHue OoTKphITUH ["anumnes.

« Urope BacunwseBuu KypuaroB — ¢usuk, opranuzaTop aTOMHON HayKd H

TEXHUKH.

- Hcaak HproToH — co3aaTenb KIacCHUeCcKo (hHU3UKH.

- Hcnonp30BaHuE DIEKTPOIHEPTUU B TPAHCIIOPTE.

- Knaccudukanus n xapakTepUCTUKHU JIEMEHTAPHBIX YaCTHII.

- KoHCcTpyKIIMOHHAsI MPOYHOCTh MAaTEPUAIIA U €€ CBSI3b CO CTPYKTYPOMU.

- KoHCcTpyK1IHs ¥ BUBI Ta3€POB.

« KpuosnekrpoHuka (MUKPOIJIEKTPOHUKA U XOJIOM).

- JlazepHble TEXHOJIOTUH U UX UCIIOJIb30BaHUE.

- Jleonapno na Bunum — y4deHbli U u300peTareb.

- MarnutHsie u3MepeHust (MPUHITUITBI TOCTPOEHUS MPUOOPOB, CIIOCOOBI
U3MEpPEHUS MAaTHUTHOTO TTOTOKA, MATHUTHON UHIYKIIHMH).

«  Maiikn ®apazaeit — co3naresib y4eHUs 00 JIEKTPOMArHuTHOM IT0JIE.

- Makc IlnaHk.

« MeToag MeueHBIX aTOMOB.

- Meronpl HaOMIOJAEHUS U PETUCTPAIMHM PATAOAKTUBHBIX HU3IYYCHHH U

YacTHII.

- Meroasl onpeaeneHus IIOTHOCTH.

« Muxann BacunbeBnd JIOMOHOCOB — y4Y€HBIN SHIIMKJIONEIUCT.

« Mogenu atoma. OnbiT Pesepdopaa.

«  MounekynsapHO-KUHETUYECKAs: TEOPHUS UACATbHBIX Fa30B.

« MouHus — ra3oBblii pa3psa B IPUPOAHBIX YCIOBUSX.

- HanorexHomorus — MeXIuCHMIUIMHApHAS 00J1acTh GyHAAMEHTALHOU U
NPUKIIAJHON HAYKH U TEXHHUKHU.

« Hukona Tecna: xu3Hb 1 HEOOBIYAHHBIE OTKPBITHSI.

- Hukomain KonepHuk — co3garesnp reJnoueHTPUYECKON CUCTEMBI MUPA.

- Hwunbc bop — onmH U3 co3nareneld COBpeMEHHON (hHU3UKH.

- Hyxieocunres Bo BeeneHHOM.

« OObsicHeHue (OTOCUHTE3A C TOYKU 3pCHUS (PUNKH.

« OnTuyeckue sIBJICHUS B IPUPOJIE.

+  OTKpBITHE U TPUMEHEHHUE BBICOKOTEMIIEPATYPHOU CBEPXITPOBOIUMOCTH.

- IlepemMeHHBIN ANEKTPUUECKUM TOK U €r0 PUMEHEHUE.

- IDlmazma — 4deTBepTOE COCTOSTHUE BENIECTBA.

« IInanersl CONMHEYHON CHCTEMBI.

+ [lonynpoBOAHUKOBBIE JATUYUKH TEMIIEPATYPHI.
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[IpumeHeHne KUAKUX KPUCTAILIIOB B TPOMBIIIIEHHOCTH.
[IpuMeHeHue IepHBIX PEAKTOPOB.

[Ipupona dpeppomarneTusma.

[TpoOnemMbl 3K0JIOTHUH, CBSI3aHHBIE C UCTIOIB30BAHUEM TEIIJIOBBIX MAIIUH.
[IpousBoacTBO, Nepenada U UCTOIb30BAHUE PIIEKTPOIHEPTIUU.
[Ipoucxoxaenne CoJIHEUHOM CUCTEMBI.

[Tbe30anexTpudeckuii 3hPexT ero mpuMeHeHue.

Pa3Butue cpencTs cBsi3U U paamo.

PeakTuBHBIE IBUTaTENIM U OCHOBBI PaOOTHI TEIUIOBOM MAIIIUHBI.
PenukroBoe uzinyuenue.

PentrenoBckue yun. Mcropus otkpeitus. [ Ipumenenue.
Poxnenne u aBosmonus 3B€31.

Ponp K.3. [Iln0nKOBCKOTO B pa3BUTHH KOCMOHABTHKH.

CBeT — 2IeKTpOMarHuTHas BOJIHA.

Cepreii [TaBnoBuu KoposieB — KOHCTPYKTOP ¥ OpraHu3aTop MPOU3BOJICTBA
PAKETHO-KOCMUYECKON TEXHUKH.

Cuiibl TpeHUSI.

CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

CoBpeMeHHas pu3nyeckas KapTUHA MHPA.

CoBpeMEeHHBIE CPEJCTBA CBS3H.

CoJIHIIE — UCTOYHHUK KU3HU Ha 3eMIIE.

Tpancopmaropsl.

VYabpTpa3Byk (10JIy4eHHE, CBOWCTBA, IPUMEHEHNUE).
Y1paBisieMbIil TEPMOSIACPHBIA CUHTES.

YckopuTenu 3apsKEHHBIX YACTULL.

®dusuKa 1 My3bIKa.

®dusnvecKkue CBOMCTBa aTMOC(EPHI.

DOTORIIEMEHTHI.

dotoadpdexr. [Ipumenenne sBaenus Gotodrddexra.

Xanc Kpuctruan Opcres; — OCHOBOIOJIOKHUK JIEKTPOMArHeTU3Ma.
UYepHble ObIPHL.

[IIxana 31eKTpOMarHuTHHIX BOJIH.

DKOJIOru4ecKue MpoOIeMbl U BO3MOXHBIEC TyTH UX PEIICHHUS.
DneKTpoHHasi IPOBOJUMOCTb METAIIIOB. CBEPXIPOBOAUMOCTb.
Omuiuii XpuctuaHoBud JIeHI — pycckuil Gu3HK.
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TEMATUYECKOE IINTAHUPOBAHUE

TEXHUYECKUI ITPODUJITb TPOGECCUOHAJIBHOI'O
OBPA3OBAHHMA

[Ipu  peanuzanmu  cojaepkaHusi  oOIIE0Opa3oBaTebHOM  y4eOHOM
mucuuiuinabl - «®Puzukay B mpenenax ocBoenust OIIOIT CIIO na Oaze
OCHOBHOro 0o0mero oOpa3oBaHHs C TIOJyYEHHEM CpEIHEro  OOIIero
obopazoBanus (IIIIKPC, TIIICC3) wmakcuManbHas yueOHasi Harpyska
00yJarommXcsl COCTABIIAET:

« mo npodeccusim CIIO texHuueckoro mpoduis — 270 4dacoB, U3 HUX
ayauTtopHast  (oOs3aTenbHas) Harpyska  OOyYarIIMxcs, BKJIHOYas
naboparopHbie paboThl, — 180 yacoB; BHeayAMTOPHASI CAaMOCTOSITEIbHAs
pabota ctyneHToB — 90 yacos;

- mo crneunanbHOoCcTsIM CIIO Texnmyeckoro nmpoduns — 181 yac, U3 Hux
aynutopHas  (oOsi3arenbHas) Harpy3ka — OOydYaloIIMXCs,  BKIIIOYAs
nabopatopubie  pabotel, —  139(121) 4wac;  BHeayaUTOpHAas
camocTosATenbHas padora cTyaeHToB — 42 (60)uaca.
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[IpuMepHBIN TEMAaTUYECKUI TIJIaH

Bun yueOHO# paboThl KonnuecTBo yacoB
Aynurtopnsie 3aHatus. ConepkaHue [Tpodeccun CnenuanbHOCTH
Beenenue 2 2 (3)
1. MexaHuka 38 24 (24)
2. MonexynsipHas pusuka. 24 20 (14)
3. DneKTpoANHAMHUKA 54 40 (30)
4. Konebanust u BOJIHbI 26 22 (18)
5. Onrtuka 14 18 (10)
6. DeMeHThl KBaHTOBOU (PU3HKHU 14 13 (12)
7. DOBomtonus BeenenHoi 8 - (10)
Wroro 180 139 (121)
BueaynuTtopHas camocTosiTesnibHas paboTa
[loAroTOBKa YCTHBIX BBICTYILJIEHUH 11O 90 70  (60)
3aJIaHHBIM TEMaM, 3CCe, TOKIaJ0B,
pedepaToB, MHIMBUIYAIbHOIO MPOEKTA
Ilpomercymounana ammecmauyus 6 popme ouggepenyuposannozo 3avema
Bcero 270 209 (181)
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IIpodondicenue

XAPAKTEPUCTUKA OCHOBHbLIX BHUJIOB YUEBHG
JEATEJIBHOCTU CTYJEHTOB

Coneprxanue 00ydeHus

XapaKkTepuCTUKa OCHOBHBIX BUJIOB JI€SITEIbHOCTH
CTYJIEHTOB (Ha YpOBHE yUeOHBIX JACHCTBUN)

Bsenenue

YMeHUsI NOCTaHOBKH LENEN IEITEIbHOCTH,
MJIAHUPOBAHUSI COOCTBEHHOM AESATEILHOCTHU IS
JOCTHYKEHUS MOCTABJICHHBIX LIEJIEH, TPEABUACHUS
BO3MOXHBIX PE3YJIbTATOB 3TUX JCUCTBUM,
OpraHu3aliid CAMOKOHTPOJISI M OIIEHKH MOJTy4YEHHBIX
pe3yJIbTATOB.

PazBuTHE CTOCOOHOCTH SICHO ¥ TOYHO U3JIaraTh CBOU
MBICIIY, JIOTUYECKH 00OCHOBBIBATH CBOIO TOUKY
3pEHUs], BOCIIPUHUMATh U aHATU3UPOBATH MHEHHUS
co0eceTHUKOB, MPU3HABAs MIPABO JPYTOro 4YeIoBeKa
Ha NHOE€ MHEHHUE.

[TpousBenenue namepenns GU3NIECKUX BETUUUH U
OLICHKA IPaHULIbl IOTPEIIHOCTEN U3MEPECHUM.
[IpencraBieHne rpaHULbl TOTPEITHOCTEN
U3MEPEHUH MPU MOCTPOCHUU TPAPUKOB.

YMeHue BbICKa3bIBATh TUIOTE3bI JIJIs1 OObSICHEHUS
Ha0II0/IaeMbIX SIBIICHUM.

YMeHue npearatb MOJECIIN SIBJICHUAM.

VYkazaHue rpaHul] IPUMEHUMOCTH (PU3HUECKUX
3aKOHOB. M31105K€HNE OCHOBHBIX MOJ0KEHUI
COBPEMEHHOW HAYYHON KapTUHBI MHPA.
[IpuBeneHne npuMepOB BIIUSIHUSA OTKPBITUH B
¢bu3MKe HA IPOTPecC B TEXHUKE U TEXHOJIOTUU
ITPOU3BOJICTBA.

Hcnonb3zoBanne MHTEpHETA 1151 TOMCKA
uHbOopMaIuu

Kunemamura

[IpencraBiieHre MEXaHUYECKOTO JBUKEHUS Tena
YpaBHEHUSIMU 3aBUCUMOCTH KOOPAUHAT U
IPOEKIMEN CKOpocTH OoT BpeMenu. [IpeacraBnenue
MEXaHUYECKOTro JBM)XEHHS Tella rpadrukaMu 3aBu-
CUMOCTH KOOPIMHAT U MPOEKIIUEH CKOPOCTH OT
BpeMeHu. OnpeneneHue KOopAuHaT IPOHIEHHOTO
yTH, CKOPOCTH M YCKOPEHUSI TeJia 1o rpadukam
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3aBUCUMOCTH KOOPAMHAT U MPOEKIUNA CKOPOCTH OT
BpeMeHu. OnpeneneHue KOopAuHaT IPOHIEHHOTO
MyTH, CKOPOCTH U YCKOPEHUS TeJa 10 YPaBHEHUSIM
3aBUCUMOCTH KOOPAMHAT U MPOEKLIHUNA CKOPOCTH OT
BPEMEHU.

[TpoBeneHre CpaBHUTEIBHOTO aHAIN3a
PaBHOMEPHOI'O U PABHONIEPEMEHHOTO JIBH>KEHHIA.
VYkazaHue UCIOJIb30BaHUS TOCTYNATEILHOTO U
BpAIATEIbHOTO JBUKEHUN B TEXHUKE.
[TprnoOpeTeHue omnbiTa pabOThI B FPYIIIE C
BBINIOJIHEHUEM PAa3JIUYHBIX COLIMATIBHBIX POJICH.
Pa3paboTka BO3MOXKHOW CUCTEMBbI IEUCTBUN U
KOHCTPYKIMU JJIs1 SKCIIEPUMEHTAIIbHOTO
onpeeeH!s] KHHEMAaTUYeCKUX BEJTMYUH.
[IpencraBnenue nupopmaluy 0 BUAAX JBUKEHUS B
BH/IE TAOJIHIIBI

3akomnwl coxpanenus 6
MexaHuke

[IpuMeHeHue 3aK0OHA COXPAHEHUS UMITYJIbCa IS
BBIYUCIICHUS U3MEHEHUN CKOPOCTEN TeJ P UX
B3aUMOJECHCTBUSIX.

N3mepenne paboThl CHII U U3BMEHEHUE KHHETUYECKOMN
sHEpruu Tena. Beruuciaenue paboTsl CUIT U
VU3MEHEHUS] KHHETHYECKON SHEPTHUU Tea.
Brrunciienre noTeHIUAIBLHON YHEPTUH TEN B
rpaBUTAllMOHHOM noJie. OnpeneneHue
MOTEHIUAIBHOW SHEPTUU YIIPYTO
ne(OpMUPOBAHHOTO TeJa MO U3BECTHOU
nedopMaliu 1 )KECTKOCTH TeJa.

[IpuMeHeHune 3aK0OHA COXPAHEHUSI MEXaHUUYECKOM
SHEPIruu IPH pacueTax pe3yJbTaToB
B3aUMO/ICHCTBUI TEJI TPAaBUTAIITMOHHBIMU CHUJIAMU U
CUJIaMU YIIPYTOCTH.

VYkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB
MEXaHHUKHU.

VYkazanue y4eOHBIX JUCIUIUINH, IPU U3YYCHUH
KOTOPBIX UCIOIB3YIOTCS 3aKOHBI COXPAaHEHHUS
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OkoHuaHue

2. OCHOBBI MOJIEKYJIIPHON ®M3UKHW 1 TEPMOINHA M

Coneprxanue o0yueHust

XapaKTepruCTHUKa OCHOBHBIX BUIOB JCATCILHOCTH
CTYJICHTOB (Ha YpPOBHE YUeOHBIX JICUCTBUIA)

OcHo8bl MOAEKYAAPHOU
KUHEemu4ecKou meopuu.
Hoeanvnuiii 2asz

BrInonHeHne SKCIEpUMEHTOB, CITyKalIUuX JJIs
000CHOBaHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
(MKT).

Pemienne 3a1ay ¢ TPpUMEHEHUEM OCHOBHOI'O
YPaBHEHHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH
ra3os.

Onpenenenue napaMeTpoB BELIECTBA B
ra3o00pa3HOM COCTOSIHUM Ha OCHOBAaHUU YpaBHEHUS
COCTOSIHUS HJICAJIBHOTO rasa.

OnpeneneHue napamMeTpoB BELLIECTBA B
ra3000pa3HoOM COCTOSIHUM U MIPOUCXOISIINX
npoteccos 1o rpagpukam 3asucumoctu p (T),
VD, p V).

DKCIIEpUMEHTAIBHOE UCCIIEN0BAHUE 3aBUCUMOCTH P
(T), V (T), p (V). IlpencraBnenue B Bujie rpaduxon
M30XOpPHOTO, U300apHOTO U U30TEPMHUUECKOTO
IIPOIIECCOB.

Brruncnenue cpeaHell KHHETUYECKOU YHEPIun
TEIUIOBOIO IBW)KEHUS MOJIEKYJI II0 U3BECTHOMN
TEMIIEPATypE BEILECTBA.

BrickasbiBanue TunoTes ajsi O0bsICHEHHS
HaOJIFOJaeMBIX SIBICHUHN. YKa3aHUe TPaHUI]
IIPUMEHMMOCTH MOJENIH «AICAIIbHBIN Ia3)» U 3a-
koHOB MKT

OcHogvl
MmepMoOUHAMUKU

N3mMepenune KomuecTBa TEMIOTHI B IpoLeccax
Teronepeaadyn. Pacuer koam4yecTsa TEIUIOTHI,
HEO0OXOAMMOTrO /ISl OCYIIECTBICHHS 33JaHHOTO
rpoliecca ¢ Temionepenadeit. Pacuer usmenenus
BHYTPEHHEU dHEpruu Tej, paboThl U IEpPeTaHHOTO
KOJIMYECTBA TETUIOTHI C UCITOJIb30BAHUEM [IEPBOTO
3aKOHA TEPMOJANHAMUKHU.

Pacuet paboThl, COBEpIIIEHHOH Ta30M, 10 TpaduKy
3aBucuMOcCTH p (V).

Brrumncienne paboThl Ta3a, COBEpIIEHHOMN Mpu
M3MEHEHHUH COCTOSIHUS 110 3aMKHYTOMY ITUKJTY.




Boruncnenne KII npu coBepiienunn ra3oM padboThl
B [IPOLIECCAX U3MEHEHHUs COCTOSAHMA 10 3aMKHYTOMY
ukiy. O0bsSCHEHUE IPUHLIUIIOB 1EUCTBUS
TEIUIOBBIX MalIMH. JleMOHCTpalys pojau PU3UKU B
CO3/IaHUU U COBEPIICHCTBOBAHUU TEIUIOBBIX
IIBUTATEIICH.

W3noxxeHue CyTu 3KOJOTHYECKUX MTPooIieM,
00yCJIOBIIEHHBIX Pa0OTOM TETUIOBBIX JIBUTATENCH H
IIPEUIOKEHNE YTH UX PELICHUA. Y Ka3aHUE TPAHHII
IIPUMEHMMOCTH 3aKOHOB TEPMOJVHAMUKH. Y MEHHE
BECTH JMAJIOT, BBICIYIIMBATh MHEHHUE ONIIOHEHTA,
y4aCTBOBATh B JUCKYCCHUU, OTKPBITO BBIPAXAaTh U
OTCTaWBaTh CBOIO TOUKY 3PEHMUSI.

VYka3aHue y4eOHbIX TUCUUIUINH, IPU U3YYEHUU
KOTOPBIX MCNOIB3YIOT YueOHbIi MaTepras «OCHOBBI
TEPMOJUHAMUKI

Ceoticmea napos,
JHcuoxocmeti, meepovix
me

N3mepeHne BIaKHOCTH BO3yXa.

Pacuet xonmnuecTBa TEMa0TH, HEOOXOIUMOTO IS
OCYILIECTBJIEHUS ITPOLIECCa IIEPEX01a BELIECTBA U3
OJIHOTO arperaTHOro COCTOSIHUS B IPYTO€.
DKCIEPUMEHTAIBHOE HCCIIEIOBAHUE TEIIOBBIX
CBOWCTB BenlecTna. [IpuBenenne npuMepoB
KaWJUISIPHBIX SIBIICHUU B OBITY, IPUPO/JIE, TEXHUKE.
HccnenoBanne MEXaHMYECKHMX CBOMCTB TBEPIBIX
ten. [IpuMeHeHne PU3NUECKUX MOHSTHI U 3aKOHOB
B yueOHOM  MmaTepuasie  npodhecCHOHATBHOTO
Xxapakrepa.

Hcnons3oBanue NHTEpHETA N1 TTOMCKA
uHdopMaIuu 0 pa3paboTKax U MPUMEHEHUAX
COBPEMEHHBIX TBEPJbIX U aMOP(PHBIX MAaTEPHAIIOB

Anekmpocmamuka

Brrunciaenue cuin B3auMOICHMCTBUS TOUCUHBIX
AJIEKTPUYECKUX 3aPsAJIOB.

Brruuciienue HanpsiKEHHOCTH JIEKTPUUYECKOTO TTOJIA
OJHOI'0 ¥ HECKOJIBKUX TOYCUYHBIX JJIEKTPUUECKUX
3apsa0B.

Brrancienre noTeHnana 3JIeKTPUIECKOro MoJIs
OJIHOTO U HECKOJIbKUX TOYEUYHBIX AIEKTPUUECKUX
3apsa0B. I3Mepenne pasHoCTH MOTEHIIMAIOB.




OQKoHYagHLe

N3mepeHne sHepruu AIEKTPUYECKOTO Nayistb!
3apsKEHHOTO KOHJIEHCATOopa.

BrluncneHnue sHepruu 31€KTPUYECKOTO OIS
3apsKEHHOr0 KOHAEHCATOPA.

PazpaboTka miaHa ¥ BO3MOXKHON CXeMbI JEHCTBUN
AKCIIEPUMEHTAIIBHOTO OIPEICIICHUS
AJIEKTPOEMKOCTH KOHJAEHCATOPA U IUAJIEKTPUIECKOU
ITPOHUIIAEMOCTH BEIIECTBA.

IIpoBeneHne CpaBHUTEIBLHOTO aHAIA3A
rPaBUTALMOHHOTO U 3JIEKTPOCTATUYECKOTO MOJIEH

[locmosnnwiti mox

W3mepenne MOIHOCTH IEKTPUYECKOTO TOKA.
N3mepenune I/IC 1 BHYTPEHHETO COPOTUBIICHUS
HMCTOYHUKA TOKA.

BrInonHeHne pacuyeToB CHIIBI TOKA U HANIPSKEHUI
Ha y4acTKax AJIEKTpUUecKuX Lenei. O0bsicHeHue Ha
IIpUMeEpPE MEKTPUUYECKON LIETHU C ABYMS
ncroynukamu Toka (9J1C), B kakoM ciayuae
MCTOYHUK DJIEKTPUYECKON IHEpruu paboTaeT B
peXKUME reHepaTopa, a B KAKOM — B PEKHUME
MOTpeOUTEIS.

Ornpenenenue TeMneparypbl HITH HAKAIMBAHUS.
N3mepeHne 21eKTpruIecKoro 3apsia 3JIEKTPOHA.
CHsiTHE BOJIBTAMIIEPHOW XapaKTEPUCTUKU JTUOJA.
IIpoBeneHne CpaBHUTEIBLHOTO aHAINA3A
ITOJIYTIPOBOJHUKOBBIX TUOJ0B U TPHOIOB.
Hcnons3oBanue MHTEpHETA U151 TOMCKA
MH(pOpMAIMH O IEPCIEKTUBAX PA3BUTHS
ITOJIYTIPOBOJHUKOBOU TEXHUKH.

YcTaHOBKa MMPUYUHHO-CIIEACTBEHHBIX CBA3EU

Maenumnuvie senenus

N3mepeHne HHAYKIUY MarHATHOTO TTOJIS.
Brruncnenue cun, 1eMCTBYIOMINX HA TPOBOJHUK C
TOKOM B MAarHUTHOM II0JI€.

Breruuciienue cui, JeMCTBYIOMIMX HA JJIEKTPUYECKUAN
3apsl, IBMKYIIUKCS B MATHUTHOM ITOJIE.
HccnenoBanue ABICHUN 3JIEKTPOMArHUTHOU
WHAYKIMHA, CAMOUHIYKIIHAH.

Brruuciienue 3aepruv MarHUTHOTO TOJIS.
OOBsICHEHHE TPUHITUTIA ICHCTBUS




AIEKTPOBUTATENS.
OObsicHeHMe MPUHIINAIIA IEHCTBUS TeHepaTopa
ANEKTPUUYECKOTO TOKA U AIEKTPOU3MEPUTEIBHBIX
pubopoB. OOBsICHEHUE PUHIUTIA ACHCTBUS Macc-
cnekTporpada, yCKOpuTemnei 3apsKEeHHBIX YaCTHII.
OOBsiCHEHUE PO MATHUTHOTO TIOJIS 3€MJTU B
KU3HU PACTEHUH, ’KUBOTHBIX, UEIIOBEKA.
[IpuBenenne npuMepoB MPaAKTUUECKOTO
MIPUMEHEHUS U3YUCHHBIX SIBICHUM, 3aKOHOB,
puOOPOB, YCTPOUCTB.

[IpoBeneHre CpaBHUTENBLHOTO aHAJIM3a CBOMCTB
ANEKTPOCTATUYECKOTO, MATHUTHOTO U BUXPEBOTO
AJIEKTPUYECKUX TOJIEH.

OObsicHeHNE Ha MPUMEpPE MAarHUTHBIX SIBJICHUH,
nouyemy (HhU3MKYy MOKHO paccMaTpuBaTh Kak
METAIUCIUIUINHY .

Mexanuueckue xoneba-
HUs

UccnenoBanne 3aBUCUMOCTH TIeproa KojaeOaHui
MaTEMaTHYECKOro MasgTHHKA OT €ro JJIWHBI, MAaCChI U
aMILTUTYAbI KosieOanuii. MccnenoBanue
3aBHCHUMOCTH MEpHoJia KojieOaHU rpy3a Ha Mpy-
YKWHE OT €r0 MacChl ¥ KE€CTKOCTU MPY>KUHBI.
Brrancnenue neprojia Kojie0aHUA
MaTEMaTHYECKOTr0 MAasiTHUKA [0 U3BECTHOMY
3HAYEHUIO €r0 JUTMHBI. BelunciieHue nepuoaa
KoJIeOaHM Tpy3a Ha MPYKUHE 110 U3BECTHBIM
3HAQYEHUSIM €70 MACChI U KECTKOCTH MPYKUHBI.
BripaGoTka HaBBIKOB BOCIIPUHUMATb,
aHaJM3UPOBATh, EpepadaThIBaTh U MPEAbIBIAT
MH(OpPMAIINIO B COOTBETCTBUHU C IMOCTABICHHBIMU
3aJJauyaMu.

[IpuBeneHne MpUMEPOB aBTOKOJIEOATEITbHBIX
MexaHuuyeckux cucteM. [IpoBeaeHue
KJ1IaccuUKaIu KojieOaH

Ynpyeue onnot

HN3mepenue 1irHbl 3ByKOBOW BOJIHBI 10
pe3ynbTaTaM HaOJI0IeHUH HHTEephEPEHITUN
3BYKOBBIX BOJIH.

HaGmaronenne u o0bsICHEHUE SABJIEHUI
uHTepdepeHu U AudpakIui MeXaHUUeCKUX BOJIH.




OQKoHYagHLe

[IpencraBienue obyacTeld MPUMEHEH a0 uyb!
yJIbTpa3ByKa U MEPCHEKTUBBI €r0 MCIOIb30BAHMS B
pa3IMuYHBIX 001ACTAX HAYKH, TEXHUKH, B MEIULIMHE.
W3noxxeHue cyTu 3KOJOTHYECKUX MTPoOIieM,
CBSI3aHHBIX C BO3JEHCTBUEM 3BYKOBBIX BOJIH Ha
OpraHu3M YeJIOBeKa

9ﬂ€Kmp0MCl2Hun’ZHbl€

Kosebanus

Habmronenne ocmuiorpaMm rapMOHHUYECKUX
KoJIeOaHUM CHUIIBI TOKA B IICTIH.

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPa.
N3MepeHne HHAYKTUBHOCTh KaTYIIIKHU.
HccnenoBanue ABICHUS SJICKTPUYECKOTO PE30OHAHCA
B MOCJIE/IOBATEIILHOM IEIIH.

[IpoBenenre aHATOTUH MEXKITY (PU3NIECCKUMHI
BEJIMYMHAMM, XapPAKTEPUZYIOIIMMHU MEXaHUYECKYIO
1 AJIEKTPOMArHUTHYIO K0JIeOATEeIbHBIE CUCTEMBI.
Pacuer 3HaueHUi CUIIBI TOKA U HATIPSKEHUS HA
3JIEMEHTaX LEMH NEPEMEHHOTO TOKA.
HccnenoBanue npuHUMNa JECHCTBUS
Tpancopmaropa. MccnenoBanue npuHIMIa
NEUCTBUSI TeHEpPATOpa MEPEMEHHOIO TOKA.
Hcnons3oBanue MHTEpHETA 115 TTOMCKA
HH(pOpMaIK 0 COBPEMEHHBIX CIIOCO0ax mepeaadn
BJICKTPOIHEPTUU

9ﬂ€Kmp0MCl2Hun’ZHbl€

60JIHbl

Ocy1ecTBiIeHHE paJHoIIepeIaun U paJHoIIprueMa.
HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOMJILHOTO TelleoHa.

Pa3BuTHE 1IEHHOCTHOTO OTHOIICHUS K U3y4aeMbIM
Ha ypokax (GU3UKH 00BEKTaM U OCBAaHBaCMbIM
BUJIaM JesitenbHOCTH. OOBsICHEHUE
MPUHITUITHATBHOTO PA3IAYUs TPUPOABI YIPYTHX U
AIEKTPOMArHUTHBIX BOJH. V3n0KeHne cyTu
AKOJIOTHYECKUX TPOOJIeM, CBSI3aHHBIX C
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMH W BOJTHAMH.
OOBsSICHEHHE POJIH YJICKTPOMArHUTHBIX BOJH B
COBPEMCHHBIX MCCIIeIOBaHUIX BcenmeHHo

Ilpupooa ceema

[IpuMeHeHue Ha MPAKTUKE 3aKOHOB OTPAXKEHUS U
MIPEJIOMIJICHHS CBETA MPU PELICHUU 3a7a4.
OnpeneneHne COeKTPaIbHBIX TPaHUI]




YyBCTBUTEJIBHOCTH YEJIOBEUECKOrO TJIa3a.

YMeHHe CTpOUTh U300pKEHUS TTPEIMETOB,
JaBaeMble JTMH3aMH. PacdeT pacCTOsSIHUS OT JIMH3BI
710 U300pakeHHs TIpeIMETa.

PacueT onTrnyeckou CUIIBI JIMH3HI.

N3mepenne poKyCHOTO pacCTOSHUS JIMH3BI.
HcnbpiTanne moaene MUKpOCKOIIa ¥ TEJIECKONa

Boanosuvie ceoticmea
ceema

HabGmronenue siBjeHust UHTEPPEPEHIINH
AIEKTPOMArHUTHBIX BOJTH. HaOmonenue siBnenus
audpakiuy dIEeKTPOMAarHUTHRIX BOJH. Habmonenue
SIBIICHUS TIOJISIPU3AIUHN DJIEKTPOMArHUTHBIX BOJIH.
N3mepenue 1rHbl CBETOBOUM BOJIHBI MO
pe3ynbTaTaM HaOJIIOACHHUS SIBICHUS
uHTeppepenuu. Habmronenue sBieHns qudpakiuu
ceera. Habmoienre siBineHus Nosipu3aluy U
aucnepcun ceeta. [louck pa3nuuuii U cXoAcTBa
MeXAy TU(GPaKIIMOHHBIM U TUCIIEPCHOHHBIM
CIEKTpaMHu.

[IpuBenenue npuMepoB MOSBIECHUS B IPUPOJIE U
MCITIOJIb30BAHUS B TEXHUKE SIBIICHUN
uHTephEepeHITNH, TU(PpaKIK, MOIIPU3AIUN U
nucnepcur ceta. [lepeuncnenre MeTo10B
MO3HAHUS, KOTOPHIE UCTIOJIb30BAHBI MIPU U3YUCHHUH
YKA3aHHBIX SIBJICHUU

Keanmosas onmuxa

Habmonenne  dorosnexktpuyeckoro  addekra.
OObsicnenne 3akoHOB (CroseToBa Ha OCHOBE
KBaHTOBBIX TIPE/ICTABIICHU.

Pacyer MakcumManbHONM KHHETUYECKON SHEPTUU
AIIEKTPOHOB TP (POTOATEKTPUIECKOM dpdekTe.
Onpenenenue paboOThl BBIXOAA DJIEKTPOHA MO
rpaduxy 3aBUCUMOCTH MaKCUMaJTbHOU
KHHETHYECKOW SHEPTHH (HOTOIIEKTPOHOB OT YACTO-
THI CBeTa. MI3Mepenue paboThl BEIX0/1a DIEKTPOHA.
[lepeuncienne NMPUOOPOB YCTAaHOBKH, B KOTOPBIX
MIPUMEHSIETCSI 0€3- UHEPIIMOHHOCTh (hoTodIPdheKTa.
OObsicHEeHNE KOPITYCKYJISIPHO-BOJIHOBOTO JTyain3Ma
cBOMCTB (h0oTOHOB. OOBSICHEHUE POJIU KBAHTOBOM
ONTUKY B Pa3BUTUU COBPEMEHHOUN PUZUKHU




OQKoHYagHLe

Duzuxka amoma

HaGmronenre TMHEN4aThIX CIIEKTPOB. mabiuybi
PacdeT 4acTOTHI ¥ JJIMHBI BOJIHBI HCITYCKAEMOTO
CBETa IpH IMIepeX0Jie aToMa BOJ0PO/1a U3 OJJHOTO
CTAIlMOHAPHOTO COCTOsIHUS B Apyroe. OObsICHEHNE
MIPOUCXOXKJCHUS JTMHEUYAaTOro CIIEKTpa aTomMa
BOJIOPOJa U Pa3JIMUMs JUHEHNYATHIX CIIEKTPOB
pa3IW4YHbBIX ra3oB. MccieaoBanrue TMHENYaTOro
CIIEKTpA.

HccnenoBanre npuHOUna padoThl
JIIOMUHECIIEHTHOM jamiibl. HaOmonenue n
0oOBbsSICHEHUE MIPUHIINIA JACHCTBUS Jia3epa.
[IpuBeneHue MpuMEpPOB UCIIOIL30BaHUS Jla3epa B
COBPEMEHHOU HAayKe U TEXHUKE.

Hcnoap3oBaHue Nutepnera TUISt TTIOMCKa
nH(popMaIu 0 MepCIeKTUBaX MPUMEHEHHUS Jiazepa

Duzuka amomHo2o
sa0pa

HaOmronenue TpekoB anb(da-yacTuil B Kamepe
Bunbscona. PeructpupoBanue saiepHbIX U3IyYEHUN C
MOMOIIBIO cueTumka I errepa.

Pacuer sHeprum cBsi3U aTOMHBIX SJEP.
Onpenenenue 3apsia 1 MacCOBOTO YMCIIa AaTOMHOIO
A]1pa, BOSHUKAIOUIETO B pE3YyJIbTaTe PAIMOAKTUBHOTO
pacnaja.

Brrancnenue sHepruy, 0CBOOOKIAFOIICHCS ITpH
PaauOaKTUBHOM pacnaje.

OrnpeneneHue NpoayKTOB SIAEPHON pEaKIIUH.
Briuncnenue sHepruu, 0CBOOOKIatoIIecs Mpu
AIEpHBIX peakuusax. [lonnmanue npeumMyecTs u
HEJIOCTATKOB MCIIOJIb30BAHUSI aTOMHOM SHEPIUU U
MOHU3UPYIOIIUX U3JIYYEHHUI B MPOMBIIIJICHHOCTH,
MEIUIMHE.

N3noxxeHne cyTy SKOJIOTHYECKUX MpooIieM,
CBSI3aHHBIX C OMOJIOTUYECKUM JIEUCTBHEM
PaaMOaKTUBHBIX U3Ty4YECHUI.

[IpoBenenue KnaccupuKaum dJIEMEHTAPHBIX
YaCTHI] M0 UX (PU3UUECKUM XapaKTePUCTUKAM
(macce, 3apsiy, BPEMEHHM >KU3HU, CIIUHY U T.1.).
[ToHMMaHKMe NEHHOCTEN HAYYHOT'O TTO3HAHUS MUpPa
HE BOOOIIIE /I YEJIOBEYECTBA B 1IEJIOM, a JIJIsi




Kaxaoro 06yqa}0mer0c51 JIUYHO, LICHHOCTEH
OBJIAICHUA MCTOAOM HAYYHOI'O ITIO3HAHUWA IJIA
OOCTHIKCHHA YCIICXA B JIFO00M BHUAC Hp&KTPI‘-IGCKOfI
ACATCIIBHOCTHU

Cmpoenue u pazsumue
Bcenennoru

HaoGmronenue 3a 38e3namu, JIyHOH U Tj1aHeTaMu B
teneckon. HabmoneHne CoMHEeUHbIX MITEH C
MOMOIIBIO TEJIECKOIa U COJIHEYHOTO IKpaHa.
Ucnonb3oBanue MuTepHeTa /s moucka
M300paKeHU KOCMUYECKUX OOBEKTOB U
uHdopmaiuu 00 ux ocobeHHoctax O0CykaeHue
BO3MOXKHBIX CLIEHapueB 3BoMonuu Beenennoit. Hc-
noJjp30Banue MHTEpHETA U1 MOUCKA COBPEMEHHOM
uHpopMaluu o pa3BuTuu Beenennoii. Ouenka
MH(pOpMAIUK C MO3UIMHU €€ CBOWCTB:
JIOCTOBEPHOCTH, OOBEKTUBHOCTHU, MOJTHOTHI,
aKTyaJIbHOCTH U T. 1.

Deonroyus 36e30. I'uno-
me3a NPOUCX0HCOeHUs.
Coaneunou cucmemul

Berancienne sHeprun, 0CBOOOXKIAIOIEIHCS TTPH
TEPMOSIAEPHBIX PEAKIUSAX.

dopmynupoBKa IpoOIEM TEPMOSIECPHOM
SHEPrETUKMU.

OOBsicHeHHE BIUSHUS COJTHEUHON aKTUBHOCTHU Ha
3emstro. [loHnMaHue posii KOCMUYECKHUX
WCCIICIOBAHUM, MX HAYYHOTO U 3KOHOMHYECKOTO
3HAYCHMUS.

OO6cy>KaeHue COBpEeMEHHBIX TUIIOTE3 O
MPOUCXO0KAeHUH CONHEYHOU CUCTEMBI




YYEBHO-METONYECKOE gk";’zg;’le
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE
ITPOI'PAMMBI YYEBHOM TUCIATIINHBI

«DPU3UKA»

OcBoenue mporpamMmbl yueOHOW AUCHUIUIMHBI «DU3MKay MpeanoiaracT
HaM4re B MpodecCHOHATBHOM 00pa30BaTEIbHOM OPTaHU3AINH, PEATU3YIONICH
o0pa3oBaTeNpbHyI0 MPOrpaMMy CpeIHero ooImero oOpa3oBaHus B Mpenenax
ocBoenust OIIOIT CITIO Ha 6a3e OoCHOBHOro 00IIEro 00pa3oBaHUs, Y4EOHOTO
KaOuHeTa, B KOTOPOM UMEETCSl BO3MOKHOCTh 00€CIeYUTh CBOOOIHBIN TOCTYM B
HNHuTepHeT BO BpeMs yuyeOHOTo 3aHATHS U B IEPUOJ BHEYUEOHOU ESITEIbHOCTH
00yyJarommxcs.

B cocraB kabunera ¢usuku BxoauT sabopartopus ¢ J1aOOPaHTCKOM
komMHaToil. Ilomemienne kabuHeTa (UBMKA  JIOJDKHO — yJIOBIETBOPSTH
TpeboBanusiM CaHUTApPHO-IMUAEMHOIOTUYECKUX TPAaBWII W HOPMATHUBOB
(CanlluH 2.4.2 No 178-02) u ObITh OCHAIEHO TUIIOBBIM OOOpPYIOBaHUEM,
yKa3aHHBIM B HACTOSIIMX TPEeOOBAHUAX, B TOM YHCIE CIEIHATU3HUPOBAHHON
y4eOHO MeOenbi0 U CpeCcTBaMU O0yUEHHUS, JOCTATOYHBIMU JUIsSI BHITTIOJTHEHUS
TpeOOBaHMH K YPOBHIO TIOATOTOBKH 00YYarOIHXCs’,

B kabunete MOKHO OBITh MYJIbTUMEAUNHOE 00OpPYAOBaHUE, MOCPEICTBOM
KOTOPOrO YYAaCTHHKM O0Opa30BATENBbHOIO IMpoOLlEcca MOTYT MPOCMaTpHUBATh
BU3yallbHYyI0 ~ uMH(OpManuioo 1o  Qu3MKe, CO37aBaTh  MPE3EHTAINH,
BUJICOMATEPUAIIBI U T. 11

B cocraB  yueOHO-METOOMYECKOTO U  MAaT€pUaIbHO-TEXHUYECKOTO
oOecrieueHus MporpaMmbl y4eOHON JUCIHUIUTMHBI «DU3UKaY, BXOJAT:

+ MHOTO()YHKIIMOHAJIBHBIN KOMILJIEKC MPEMo/1aBaTes;

« HarjasigHele 1ocoOMs  (KOMIUIEKTHI  y4eOHBIX — TaONWI], IUIaKaThl:
«Duznyeckue BCJIMYMHBI u byHIaMEeHTAIbHBIC KOHCTAHTBI»,
«MexnayHaponHas cucrema enuaul, CU», «llepmommueckas cucrema
xumuueckux sneMmeHtoB .M. MenpaeneeBa», MOPTPETH BBIAAIOIIUXCS
YYEHBIX-(DU3UKOB U aCTPOHOMOB);

+ HUH(POPMAITMOHHO-KOMMYHUKATHUBHBIC CPEJICTBA;

+ DKPaHHO-3BYKOBBIC ITOCOOUS;

+  KOMIIJIEKT AJIEKTPOCHA0KEHUS KaOnuHeTa (QU3UKU;

+ TEXHUYECKHE CPEACTBA OOYUCHHS;



« JIEMOHCTpallMOHHOE 000pyAoBaHue (00111er0 Ha3HAYCHUS U TEMAaTHUYECKUE
HaOOPHI);

- jabopatopHoe oOopynoBaHue (0OIIero Ha3HAYCHHS W TEMaTHYECKHE
HaOOpHI);

.+ CTaTUYECKHE, JUHAMUYECKHE, JIEMOHCTPAIMOHHBIE H pa3gaTOUYHBIC
MOJIETIH;

+ BCIIOMOTAaTeIhLHOE 000PYAOBAHNE;

+ KOMIUJIEKT TEXHUYECKOW TOKYMEHTAIIMH, B TOM YHCJIE TTacropTa Ha
cpencTBa 00ydYeHHUs, MHCTPYKITUH TI0 UX MUCTIIOJIb30BAHUIO U TEXHHUKE
0e30IacCHOCTH;

+ OubnumoteuHsblid PoH.

B OuGnmoreunsiii ¢GoHA BXOAAT YYEOHUKH, YUEOHO-METOAMYECKUE
koMmiiekTel (YMK), oOecrieunBaromnme OCBOCHHE YYEOHOW UCIUTLIAHBI
«Dus3uka», pPEKOMEHIIOBAHHBIE WA JOMYIIEHHBIC [JI1 WCIOJIL30BAHUS B
npo(ecCUOHANBHBIX ~ O0pa30oBaTENbHBIX  OpPraHu3alusaX,  PeaJu3yIoLIUuX
00pa3oBaTeIbHYI0 MPOTrpaMMy CpeAHEro oOliero o0pa3oBaHMsl B Mpejenax
ocBoenus OIIOIT CIIO na 6a3e 0CHOBHOTO 0011IeTO 00pa30BaHUS.

bubnuoreunsIit dboHT  MOXKET OBITH  JIOIIOJIHEH bu3uIeCKUMU
SHIUMUKJIONEAUSIMHU, aTrjacaMH, CJIOBapsIMU W XpecTomaTued 1o (Qusuke,
CIIPABOYHUKAMHU MO (U3MKE U TEXHHUKE, HAyYHOW U HAYYHO-TOMYJISIPHOM
JUTEPATypOr €CTECTBEHHO-HAYYHOTO COJIEP KaHUSI.

B mporiecce ocBoeHMs mporpaMMbl Y4eOHOW AUCHUIUIMHBI «DU3HKa»
CTYJIEHTHI JOJKHBI UMETh BO3MOXXHOCTHh JOCTyINa K JJICKTPOHHBIM y4eOHBIM
MaTepualiaM Mo (pU3NKe, UMEIOIIMMCS B CBOOOTHOM A0cTyne B ceTu HTepHET
(3JIEKTPOHHBIM KHUTaM, ITPaKTUKyMaMm, Tectam, matepuaiam EI'D u ap.).



PEKOMEHAYEMAA JIMTEPATYPA

[ns cryienToB

mumpuesa B. @. ®duszuka 11 npodeccuit W cnenuanbHOCTEH
TEXHUYECKOTO Mpoduiisi: y4eOHHMK ISl 00pa3oBaTENbHBIX YUPEKIACHUM CpEl.
npod. obpazoBanusi. — M., 2017.

mumpuesa B. @. ®dusmka g1 npodeccwit W CHENUATBHOCTEH
Texaudaeckoro  mpodwuns.  COopHuUK  3amad:  yde0. mocobme s
0o0pa3zoBaTeIbHBIX YupexkaeHul cpel. npod. oopazoanus. — M., 2017.

JIvmumpuesa B. @., Bacumves JI. H. ®uszuka 118 npodeccuil U
cHenuanbHOCTe TeXHUYecKoro npoduis. KoHTponbHbIE MaTepuanbl: yyeo.
nocoOust Uit yupexxeHui cpea. npod. oopazoBanus / B. @. [Imurpuesna, JI. U.
Bacunses. — M., 2017.

Jmumpuesa B. @. ®usuka i npodeccuii W CHEHUATbHOCTEH
TexHuyeckoro mnpoduis. JlabopaTopHbI MpPaKTUKyM: y4ed. MocoOus s
yapexaeHuit cpen. npod. oopazosanus / B. @. JImurpuena, A.B. Kopxyes, O.
B. Myprazuna. — M., 2017.

mumpuesa B. @. ®dusuka 18 npodeccwit W CHENUATbHOCTEH
TEXHUYECKOTO MPO(WIsS: AIEKTPOHHBIA  y4e0.-METOA. KOMIUICKC  JJIst
o0Opa3oBaTenbHBIX YUpexkACHUH cpell. mpod. odpazoBanms. — M., 2017.

Jmumpuesa B. @. ®usuka i npodeccuil U CHelUaIbHOCTEN
TEXHUYECKOro NpOo(uiIs: 3JIEKTPOHHOE ydeOHOe u3/aHue (MHTEPAKTUBHOE
AJIEKTPOHHOE TPUJIOKEHHE) JIJIsi 00pa30oBaTeNbHBIX YUPEKIECHUU cpell. mpod.
obpazoBanus. — M., 2014.

Kacvanos B.A. UnmoctpupoBanHblii atiac no ¢usuke: 10 kmacc.— M.,
2017.

Kacvanos B.A. VnmoctpupoBaHHbIM atiac mo ¢usmke: 11 kimacc. — M.,
2017.

Tpoghumosa T.W., Dupcos A.B. Gusuka ana npodeccuii U cnernuanbHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-Hay4dHOro mnpoduieit: COoopHuk 3amady. — M.,
2017.

Tpogpumosa T.W., @upcos A.B. Guzuka aisa npodeccuii U cneruarbHOCTeH
TEXHUYECKOTO M €CTECTBEHHO-Hay4yHOro mnpodunei: Pemenus 3amau. — M.,
2017.

Tpoghumosa T.N., Dupcos A.B. duszuka. CnpaBounuk. — M., 2017. 33



Qupcos A. B. duzuka s npodeccuit U CrnenuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYyYyHOro  mnpoduieil:  y4eOHMK Uil  0Opa3oBaTeNIbHbBIX
yupexIeHu cpen. npod. oopazosanus / noxa pen. T.U. Tpopumonoit. — M.,
2017.

Jns npenoiaBarenei

Koncrutymusi  Poccuiickoii  ®eneparuu  (npuHSITa  BCEHAPOIHBIM
rojocoBarreM 12.12.1993) (c ydyeroM momnpaBoOK, BHECEHHBIX (eaepaTbHbBIMU
KOHCTUTYUHOHHbIMU 3akoHaMu P® o mnomnpaBkax k Konctutyumm PO ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4.
— Cr. 445.

®enepanbHblii 3akoH oT 29.12. 2012 Ne 273-®3 (B pen. (denepaibHbIX
3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-03, ot 03.02.2014
Ne 11-@3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne
135-®3, ot 04.06.2014 No 148-®3, ¢ wu3M., BHeCEHHbIMU DenepaibHbIM
3akoHOM OT 04.06.2014 No 145-®3) «O6 ob6pazoBanuu B Poccuiickoii
denepanumny.

[Ipuka3 MunucrepcTtBa oOpa3oBanus U Hayku P® «OO0 yTBepkaeHHU
denepanbHOTO TOCYIapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAAPTa CPEIHETO
(momHOTO) OOmEro obpazoBanus» (3apeructpupoBan B MmuHiocte PO
07.06.2012 Ne 24480).

[Ipuka3 MunoOpunayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHumn
u3meHennii B Ilpukaz MuHucrepcTtBa o0pa3oBaHusi W Hayku Poccuiickoit
Oeneparun ot 17.05.2012 Ne 413 “O6 yrtBepxkaeHuu QeaepaibHOTro
rocyJapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAApTa CPeAHEro (IOJHOIr0) OOLIEro
oOpazoBaHus».

[Tucemo JlemapraMeHTa TOCyIapCTBEHHON MOJUTUKHU B c(pepe MOAroTOBKHU
pabouux kaapoB u IO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexomeHnganmm mo opraHu3aluy MOJYyYEHHsI CPEHEro O0IIero oopa3oBaHMUs
B Ipefesiax ~ OCBOCHHUS ~ 00pa3oBaTENbHBIX  MPOrpPaMM  CPEIHETO
npodeccroHaIbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHMS C
ydeTtoM TpeboBaHul (eaepalibHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB U mMoJiydaeMod mnpodecCur WU CHEHUATbHOCTH CPEIHEro
po¢eCCUOHATILHOTO 00pa30BaHUs».

®enepanbHbiil 3akoH 0T 10.01.2002 Ne 7-D3 «O06 oxpaHe OKpyKarouien
cpeasd» (B ped. oT 25.06.2012, ¢ uzm. ot 05.03.2013) // C3 PO. — 2002. — Ne
2.—Cr. 133.

JImumpuesa B. ®@., Bacunves JI. 1. ®usuka i npodeccuit u
CHEUATbHOCTEH TEXHUYECKOTO TPOMUIIA: METOIUUYECKUE PEKOMEHAAITNN:



MeToJI. mocooue. — M., 2017.

HNuTepHeT- pecypchl
www.fcior.edu.ru(®enepanbHbiil HEHTP HHOOPMAITMOHHO-00pa30BaTEIHLHBIX

pecypcoB). wwww.dic.academic.ru(Akaaemuk. CaoBapu U SHIUKIONEINN).
www.booksgid.com(Boo” Gid. DnekTponnas 6ubiuoTeka).

www.globalteka.ru(I'no6anteka. 'mobanpHas 6MOIMOTEKA HAYYHBIX

pecypcoB). www.window.edu.ru(EauHoe okHO 10cTyIa K 00pa3oBaTeIbHbIM

pecypcam). www.st-books.ru(JIydirast yueGnas nureparypa).
www.school.edu.ru(Poccuiickuit oOpazoBaTenbHbIi opTal. JloCTyIMHOCTD,

KauecTBO, 3P(HEeKTUBHOCTH).
www. ru/book(DnexkTpornHas OMOIMOTEYHAS CUCTEMA).
www.alleng.ru/edu/phys.htm(O6pa3oBatensHbie pecypebl MHTepHEeTa —

®duzuka).
www. school-collection. edu. ru(Enunas komnexius mudpoBbIx
00pa30BaTEIbHBIX PECYPCOB).
https//fiz.1september.ru(yueOHo-MeTognueckas razera «Pusnka).
www.n-t.ru/nl/fz(HoGeneBckue naypearsl Mo pU3MKE).

www.nuclphys.sinp.msu.ru(Anepnas pusuka B Unutepuere).
www.college.ru/fizika(TlonrotoBka xk EI'9).
www.kvant.mccme.ru(Hay4YHO-TIOMYJISIPHBIN (PU3HKO-MaTeMaTHICCKUI

xKypHas «KBaHT»). www.yos.ru/natural-sciences/html(ecTecTBeHHO-HAyUHBIN

KypHai ais Mmonoaexu «IlyTs B HayK).

Yuebnoe usoanue
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