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IHosicuuTennLHAA 3aMCKA

[Tporpamma o001me0Opa3oBaTeIbHON y4eOHOUM AUCHUIUIMHBL «DU3MKa» MpeaHa3HAaueHa IS
m3ydenus B OIIK CTU HUTY «MUCuC» npu peanuzaiuu 00pa3oBaTeIbHONW MPOrpaMMbl CPEIHETO
obmero o0pa3oBaHMs B TIIpelesiax OCBOCHHS OCHOBHOM IpodeccHOHaNbHOW 00pa3oBaTeIbHOM
nporpammbel  CITO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro oOpa3oBaHUS IPU TOJITOTOBKE
CIeUAINCTOB cpeaHero 3BeHa (nanee - [NIICC3).

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuii ®I'OC cpeanero obmero od6pa3oBaHUs C
yuérom IlpumepHOli OCHOBHOH 00pa3oBaTeIbHON MPOrpaMMBl CPEIHEr0 OOIIEro OoOpa3oBaHMS,
0JI00OpeHHOW pemieHueM  (eaepaabHOTO  YYEeOHO-METOAMYECKOTO OOBEIMHEHHS IO  00ImeMy
obpa3zoBanuio (mpotokou ot 28 utons 2016 r. Ne 2/16-3).

CopepxaHue MporpaMMmbl y4eOHON aucUUIUIMHBI «DuU3MKa» HAMpPaBIEHO HAa JOCTHUKEHHE
CHEAYIOLIUX LEIICH:

J OCBOEHUE 3HAHUHU 0 PyHIAMEHTAIBHBIX (PU3NUECKHUX 3aKOHAX M MPUHIUIAX, JEKAIIUX B OCHOBE
COBPEMEHHOW (pU3MuecKol KapTHHBI MHpa; HauOoJee BAXKHBIX OTKPBITHIX B 007acTH (DU3UKH,
OKa3aBIIUX ONpEENSIONIee BIUsSHUE HA Pa3BUTHE TEXHUKU U TEXHOJOTUHU; METOJaX HAYYHOTO
MTO3HAHUS TIPUPO/IBI;

. OBJIaJICHHE YMEHHMSIMH IMPOBOAUTH HAOJNIOJIECHUS, MJIAHUPOBATh U BBINOJIHATH SKCIIEPUMEHTHI,
BBIIBUTATh THUIIOTE3bl U CTPOUTH MOJENH, MPUMEHSATh MOJy4YeHHbIE 3HaHUS O (u3MKe ams
OOBSICHEHUSI Pa3sHOOOPa3HBIX (DU3UYECKUX SBICHUH M CBOMCTB BEHIECTB; NPAKTUYECKU
UCIONIb30BaTh  (pU3MyYecKkue 3HaHMS;, OLEHUBATh JOCTOBEPHOCTh ECTECTBEHHOHAYYHOM
nH(pOpMAIIHH;

. pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, MHTEIUIEKTYAIbHBIX W TBOPYECKHX CIOCOOHOCTEH B
mporecce MNpUOOpeTeHHs] 3HAHUM M yMEHHH MO (U3MKE C HCIOJIb30BAHUEM Pa3TUYHBIX
HMCTOYHUKOB MH(POPMAITUU ¥ COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH;

. BOCIUTaHHE YOEXKJICHHOCTH B BO3MOXHOCTH IO3HAHHS 3aKOHOB MPUPOJbI, UCIOJIH30BAHUA
JNOCTHMXKEHUH (U3MKU Ha OJaro pa3BUTHUS YEIOBEYECKOW IMBUIIM3AINHM;, HEOOXOIUMOCTH
COTPYIHHUYECTBA B TPOIIECCE COBMECTHOTO BBINIOJHEHHUS 3a/1a4, YBAKUTEIBHOTO OTHOIICHHS K
MHEHHUIO OIMOHEHTa TNpU OOCYKICHHH MpoOJIeM eCTeCTBEHHOHAYYHOTO COJICPKaHUS;
TOTOBHOCTH K MOPaJbHO-3TUYECKOH OLIEHKE HCIOJIBb30BAHUS HAYYHBIX JOCTH)KEHHUH, YyBCTBa
OTBETCTBEHHOCTH 32 3aIUTY OKpY’Karollen cpeabl;

J WCTIOJh30BaHNE TPUOOPETEHHBIX 3HAHUH W YMEHWH /I DPEUIeHHs MPaKTHYECKHX 3ajad
MOBCETHEBHON JKW3HHM, OOecredeHus: Oe30MacHOCTH COOCTBEHHOW JKU3HHU, DPAIMOHAIBHOTO
MIPUPOIONONB30BAHUS U OXPAHBI OKPY’KaIOIIEH cpeibl U BOZMOXKHOCTh IPUMEHEHUS 3HAaHUH TpU
pelIeHnH 3a/1a4, BOZHUKAIOIINUX B MOCIEeYIOIIeH MpodeccuoHaNIbHOM 1eATENbHOCTH.

B mnporpaMmy BKIIIOYEHO COJepXaHHE, HaANpaBiIeHHOE Ha (OPMHUPOBAHHE Y CTYJICHTOB
KOMIIETCHITNH, HEOOXOMMMEIX i KadecTBeHHOro ocBoeHus IIIICC3 Ha 0a3e OCHOBHOIO OOIICTO
00pa30BaHMs ¢ MOJYYEHHUEM CPEIHEro 001Iero oopa3oBaHus.

Pabouas mporpamMma yueOHOW aucHUIUIMHBL «PuU3KKa» pa3paboTaHa HA OCHOBE MPUMEPHOU
mporpaMMbl  00meoOpazoBaTenbHON — yuyeOHOW  aucuumianHbl  «Dusuka», PEeKOMEHIOBAHHOM
denepanbHBIM TOCYAaPCTBEHHBIM aBTOHOMHBIM yupexkaeHueM «®DenepalibHblii WHCTHTYT pPa3BUTHUS
obpazoBanus» (PI'AY «DHPO») B xauecTBe mpuMepHOi mporpammsl i peanusanuu [IIICC3 nHa
0a3ze OCHOBHOTO OOIIEro 00pa3oBaHUs C TMOJYYEHHEM CpeaHero ooOmiero oOpa3zoBaHusi oT 21 uroms
2015 r. (c yrouHeHnueMm u gonoiaHeHueM ot 25.05.2017r.)

O0mas xapakrepucTuka 001meo0pa3oBaTe1bHON Y4e0HOM JTMCIUIITTHHBI
B ocHoBe yueOHON nuciuruiiHbl «@DHU3UKa» JIEKUT YCTAaHOBKA Ha (QOpPMHUpPOBAHUE Y
00y4JaeMbIX CHUCTEMBbI 0a30BBIX MOHATUN (U3MKU W TPEICTABICHUH O COBpEeMEHHOW (uznyeckoi
KapTUHE MHpa, a TakkKe BbIpabOTKa YMEHUNH NPUMEHATh (u3MUeckue 3HaHUS Kak B
poeCCUOHATLHOMN IEATENIEHOCTH, TAaK U JUIS PEILICHUS KU3HEHHBIX 3a/1a4.



MHorue TOJ0XKEHHUs, pa3BUBacMble (DU3MKOH, pacCMaTPUBAIOTCS KaK OCHOBAa CO3JaHUS U
WCIIONB30BaHUsT WH(OPMAIIMOHHBIX M KOMMYHHKaMOHHBIX TexHojoruid (MKT) — onmHoro wus
HanboJee 3HAYUMBIX TEXHOJIOTHYECKUX JOCTI)KEHUI COBPEMEHHOMN LIMBUIM3AIHH.

Ousmka 1aeT KI0Y K TOHUMAHHWIO MHOTOYHMCIICHHBIX SIBJICHUH M IMPOILECCOB OKPYKAIOIIETO
MHUpa (B €CTECTBEHHOHAYYHBIX OO0JIACTAX, COLIMOJIOTHH, YKOHOMHMKE, SI3bIKe, JUTepaType u 1p.). B
¢duznke HOPMUPYIOTCS MHOTHE BHIIBI JESITEIBHOCTH, KOTOPBIE HMEIOT MeTa- IPeAMETHBINA XapakTep. K
HUM B TIEPBYIO OY€pEb OTHOCATCS: MOJCIMPOBAaHIE OOBEKTOB M MPOIECCOB, TPUMEHEHNE OCHOBHBIX
METOJIOB TO3HAHUsS, CHCTEMHO-MH(OPMAIMOHHBIA aHalu3, (OPMYJIHPOBAHUE THUIIOTE3, aHAIU3 W
CHHTE3, CpaBHEHHE, O00OOIIEeHHE, CHUCTEeMATH3allHs, BbISBICHUE NPHUYUHHO-CIEICTBEHHBIX CBS3EH,
MOWCK aHAJIOTOB, YIpaBJICHUE OOBEKTAMH W Ipoleccamu. VIMEHHO 3Ta JUCHUIUIMHA TI03BOJISET
MO3HAKOMHUTH CTYJIEHTOB C HAy4YHBIMH METOJAaMHU MO3HAHUS, HAYYUTh UX OTJIMYATh TUIIOTE3Y OT
TEOPHUH, TEOPHIO OT IKCIICPUMEHTA.

Ou3nKa UMEEeT OYeHb OOJBIIOE M BCEBO3PACTAIOIIEE YHMCIO MEKIUCHUIUIMHAPHBIX CBSI3EH,
pUYeM Ha YpOBHE KaK TOHATHIHOTO armapara, Tak U HHCTpyMeHTapus. CKa3aHHOE IO3BOJISET
paccMaTpuBaTh (GU3MKY KaK METAAUCUUILUINHY, KOTOpas MPEIOCTABISCT MEXIUCUUIUIMHAPHBINA S3BIK
JUIsL OTIMCAHMSI HAYYHOH KapTHUHBI MHpA.

Ou3nka SBISIETCS CHCTEMOOOpa3yromuM (aKTOpOM Ui €CTECTBEHHOHAYYHBIX y4eOHBIX
MPEIMETOB, TOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKAT B OCHOBE COJICPKAHUS XUMHHU, OHOJIOTHH,
reorpaguu, acTPOHOMHUHM W CHENHMAIbHBIX IUCHHUIUIMH (TEXHUYECKas MEXaHHWKa, 3JCKTPOTEXHHUKA,
AJIEKTPOHUKA U Jp.). YueOHas nuciuiuinHa «Du3nka» co3laeT YHUBEPCAJIbHYIO 0a3y Ul M3YYCHUs
o0menpoeCCHOHATBHBIX M CIIEUATBHBIX JTUCIMILUINH, 3aKJIaabIBas GyHIAMEHT JJIs TIOCIEIYIOIIEro
00y4YeHHS CTYJCHTOB.

OO6nanast JTOTMYECKOH CTPOMHOCTBIO M OMHPAsCh Ha JKCIIEPUMEHTANbHBIC (aKThl, ydeOHas
mucuuiuinHa «®Du3uka» (GopMUpYET Yy CTYIACHTOB TMOMJIWHHO HAyYHOE MHpPOBO33peHHe. Du3snka
SBIISICTCS OCHOBOW YUCHHS O MAaTepHAILHOM MHUPE M peraeT mpodIeMbl 3TOT0 MUPA.

W3yuenne (u3nku B TpOoQecCHOHANTBHBIX 00pa30BaTEIIbHBIX OPTaHU3AIMSIX, PEATU3YIOLIIX
o0pa3oBaTeNbHYI0 IPOrpaMMy CpeHero odmiero oopaszoBanus B npezaenax ocsoenus: OINOIT CITIO na
0a3e OCHOBHOIO OOIIEro OOpa3oBaHMs, UMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT HPOQHIIsL
poeCCHOHATTFHOTO 00pa3oBaHMsl. JTO BBIPAKAETCS B COACP)KAHWU OOYYEHHS, KOJHMYECTBE YacCOB,
BBIJICIISIEMBIX Ha M3YYCHHUE OTACIBHBIX TEM MPOTrPaMMbI, TTyOMHE UX OCBOCHUS CTYJIEHTaMHU, 00beMe U
XapakTepe MPaKTHIECKUX 3aHATHH, BUAaX BHEAYIUTOPHON CAMOCTOSITEIbHON pabOTHI CTY/IEHTOB.

[Tpu ocBoenun cneunansHocteit CIIO ectecTBeHHOHAayyHOro NpodMiIs NPoPecCHOHATBHOTO
oOpazoBanus (pusmka uzydaercs Ha 0azoBoMm ypoBHe DPI'OC cpemnero obmiero oOpazoBaHus, MPHU
ocBoeHuu crnenuanbHocteil CIIO TexHuueckoro npoduiis npodeccuoHanbHoro o0pa3oBanus pusnka
u3ydaetrcsi Oosiee yriyOJaeHHO, Kak mpodruibHas ydeOHas MUCHIMIUIMHA, YYUTHIBAIOIIAS CHENUPUKY
OCBaMBaeMbIX Mpodeccuil Wi CreualbHOCTE.

N3yuenne oOmieoOpazoBaTenbHONM  y4eOHOW — AUCHUIUIMHBL — «DuU3UKa» 3aBePIIACTCS
MOJIBE/ICHUEM MTOrOB B (hopMe 3K3aMeHa B pPaMKax IMPOMEXYTOUYHOH aTTecTallud CTYICHTOB B
npouecce ocBoeHust IIIICC3 Ha 6a3ze OCHOBHOTO 0OIIEr0 OOpa30BaHUS C IOJYYEHHEM CPEIHETO
o01iero oOpa3oBaHus BO 2 cEMecTpe.

Mecto 00meo0pa3oBaTebHOH y4eOHON JUCHUIJIMHBI B Y4eOHOM IJIaHe
O6meoOpa3oBarenbHas yueOHas aucuuiuinHa «Dus3ukay sABiIsSeTcsl y4eOHOW THUCHIUTUTAHON
o0s13aTenbHOM MpenMeTHoM obnacTu «EctectBennbie Hayku» OI'OC cpennero obmiero oo6pa3oBaHus.
B OIIK yuebnas aucruminHa «dusukay n3ydaercs B o01ieo0pa3oBaTeIbHOM UKIIE YIEOHOTO
miana [IIICC3 nHa 06a3e OCHOBHOTO 0O0mIEro o0pa3oBaHUs C TONYyYEHHUEM CpPEIHEro oOIIero
oOpazoBaHws.

Pe3ysbTaThl 0OCBOEHHs 00111€00pa30BaTEIbHONH YUeOHOWH TUCIHHUIIINHBI
OcBoenne coaepxanusi y4deOHOU aucuunianHbel «Du3uka» obecneunBaeT JOCTHIKEHUE
CTYJICHTaMHU CIEAYIOIINX PE3YIHTATOB:
e jguuHocTHbIX (JIP):
- JIP 14yBCTBO TOPAOCTH M YBaXCHUS K HCTOPUU U JIOCTIDKEHUSM OTEYECTBEHHOW (U3M-
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YecKol HayKd; (PU3WYECKH T'PaMOTHOE IMOBEACHHE B MPO(EeCcCHOHAIBLHON AESITENTLHOCTH U
OBITY IIpH OOpaIICHUH ¢ TPUOOpPaMU U YCTPONCTBAMU;

JIP 2 TOTOBHOCTH K TPOJIOJDKEHUIO 00pa30BaHus U MOBBIMIECHUS KBATU(UKAIUN B H30paHHOM
npodeccHoHaNbHOM  NIEeATEeIbHOCTH U OOBEKTHBHOE OCO3HAHHWE POJU  (PU3UYECKUX
KOMIICTCHIIUM B 3TOM;

JIP 3 yMeH#e MCIOJIb30BaTh JOCTHXKCHHS COBPEMEHHOM (M3MUYECKOM HAyKH U (DU3WUYECKHUX
TEXHOJIOTHI ISl TIOBBIIICHHSI COOCTBEHHOTO HMHTEIUICKTYaJIbHOTO Pa3BHTHUS B BBIOPAHHOUN
podecCuOoHaNBHOM e TeIbHOCTH;

JIP 4 ymeHue caMOCTOSITeNIbHO JOOBIBaTh HOBBIE Uil ce0s (pu3nyeckre 3HaHUS, HCIIOIb3Ys
JUISL 3TOTO TOCTYIHbIE UCTOYHUKU UH(MOPMAIUH;

JIP S yMeHHe BbICTpauBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHMS B KOMAaHJ€ 110 PELICHUIO
00IIMX 3a7a4;

JIP 6 ymeHue ynpapisiThb CBOEH MO3HABATEIbHOM JEATEIbHOCTHIO, MPOBOAUTH CAMOOIEHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYAJIbHOTO Pa3BUTHS;

e Meranpeametrnbix (MP):

MP 1ucrnoyib30BaHHE Pa3IWYHBIX BHIOB I103HABATEIBHOM JCATCIIBHOCTH IS PEIICHHS
bu3nyecKuX 3aaad, MPUMCHEHHE OCHOBHBIX METOJIOB TO3HAHWS (HAOIIOJCHUS, ONUCAHWS,
U3MEPEHUs, OKCIIEPUMEHTA) I  M3y4YCHHsS  PA3JIMYHBIX  CTOPOH  OKPY’Karomieu
JCHCTBUTEIIbHOCTH,

MP 2 wucnonp30BaHUE OCHOBHBIX HMHTEIUICKTYAJIBHBIX OIEPAIMA: IMOCTAHOBKH 3a/1a4W,
(hopMyJIMpOBaHMS THIIOTE3, aHAIM3a U CUHTE3a, CPAaBHEHUS, 0000IICHMS,

MP 3 cucremaTu3anuu, BBISBICHHUS NPUYUHHO-CIICICTBEHHBIX CBS3CH, MOWCKA aHAJIOTOB,
(GhOopMyJIMPOBaHMS BBIBOJIOB I HM3YyUCHHUS PA3JIMYHBIX CTOPOH (PHU3NYECKHX OOBEKTOB,
SBJICHUA ® TIPOIECCOB, C KOTOPBIMH BO3HUKAET HEOOXOJAMMOCTh CTAJIKHUBATHCS B
npodeccuoHaabHOM chepe;

MP 4 ymeHme TeHEpUPOBATH WICH U ONPEICISTH CPEICTBA, HEOOXOAMMEBIE IS MX pea-
JIU3ALNN;

MP 5 ymeHHE HCIIOJIB30BAaTh PA3IMYHBIC WUCTOYHUKU JJIS TIONyYeHUS (PU3NYSCKOW WH-
(dopMaruu, OlleHUBaTh €€ JOCTOBEPHOCTH;

MP 6ymMeHre aHATM3UPOBATH U MTPEICTABIIATh HH(DOPMAIIHIO B PA3TUIHBIX BHJIAX;

MP 7 ymeHue myONUYHO TMPEACTABISATH PE3YNbTAaThl COOCTBEHHOTO WCCIIECOBAHMS, BECTH
JTUCKYCCHH, JIOCTYITHO M TapMOHHYHO codeTas CojJepkaHue W (HOpPMBI TMPEACTABISIEMON
uH(pOpMaINH;

e npeamerHbix (ITP):

ITP 1 chopMUPOBAHHOCTH MPENCTABICHUA O POIH U MecTe (PU3UKU B COBPEMEHHOI Hay4dHOI
KapTUHE MHpA; MOHMMaHuEe (U3MUECKON CYIIHOCTH HabI0AaeMbIX BO BceeneHHON sBneHMi,
ponu Gu3MKH B (POPMHUPOBAHUM KPYro3opa U (yHKIUMOHATBHOW IPaMOTHOCTH Ye€JIOBEKa IS
pEILIeHNs TPAKTUYECKUX 3a7ay;

IIP 2 BnajgeHue OCHOBOMOJATAIOIIUMHU (PU3NYECKUMH MOHATHSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMM M TEOpUSMH; YBEPEHHOE MCIIOJIb30BaHUE (U3UYECKOM TEPMHUHOJIOTUM U
CUMBOJIMKH;

IIP 3 BnageHWe OCHOBHBIMH METOJAaMH HAy4YHOTO TO3HAHMS, HUCIOJIb3YEMBIMU B (PHU3HKE:
Ha0JI0/IeHNEM, OITMCAaHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM;

IIP 4 ymenus oOpabaTeiBaTh pe3yiabTaThl U3MEPEHUI, OOHAPYKHUBATh 3aBUCHMOCTb MEXKIY
(bu3NYeCKUMHU BEeITHMUYNHAMU, OOBSICHSTD MOJIyY€HHBIE PE3YJIbTAThl U I€JIaTh BBIBOIBI;

ITP 5 chopmupoBaHHOCTH YMEHUS peliaTh GU3NUECKUe 3a/1a4H;

IIP 6 copmMupoBaHHOCTH YMEHHSI MPUMEHSTH IOTYYEHHbIE 3HAHHUS JUISI OOBSICHEHUS
yCIOBUH IpoTeKaHUs (PU3NYECKHX SIBICHUH B MpHUpoe, MpodeccuoHanbHo chepe u ans
MIPUHSATHS TPAKTUYECKUX PELIEHUI B TOBCETHEBHOM KU3HU;

IIP 7 chopmMupOBaHHOCTH COOCTBEHHOM MO3WIMM 10 OTHOLICHHIO K (U3nUecKoil uHdop-



Maluu, nonyqaeMoﬁ N3 pa3HbIX HCTOYHUKOB

Conep:xanue 001eo0pa3oBaTeIbHON YUeOHOM U CHMILINHBI

BBenenune
®duznka — pyHIaMEHTalIbHAS HAyKa O IpUpoJie. MeToapl HAyYHOT'O UCCIICIOBAHUS (PU3UIECKUX
sBIeHUH. MojenupoBanue (QU3NYECKUX SBJICHUW W TpoieccoB. DU3MYECKUN 3aKOH — TPaHUIIBI
npuMeHUMOCTH. Du3nueckue TEOPUHM W TPUHLHUI COOTBETCTBUSA. Pomb u Mecto (usuku B
(GbOopMUPOBAaHUM COBPEMEHHON HAay4YHOM KapTHHBI MHUpa, B MPAKTHUYECKON JAEATEeIbHOCTH JIIOJCH.
®dusuka 1 KyJlbTypa.

PA3JIEJI 1. Mexanuka
Tema 1.1. Kunemamuxa. I'panuiibl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. Baxkneniue
KMHEMAaTUYECKUE XapaKTEPUCTUKU — IEpEMEILIEHNE, CKOPOCTh, ycKopeHue. OCHOBHBIE MOJEIH TEN U
TIBIKECHUH.
Tema 1.2. 3akonvt mexanuku Hoiomona. B3anmonelictBue Tei. 3akoHbl BceMupHOTo TSroTeHus,
I'yka, cyxoro tpenus. MHepimanbHas cuctemMa oTcuera. 3akoHbl MexaHuku Hptotona. Ummnynbe
MaTepUaIbHOU TOUKH U CUCTEMBI. MI3MEHEeHNe U coXpaHeHHEe uMIyibca. Vcnoiab3oBaHue 3aKOHOB
MEXaHUKH 7151 OOBSICHEHUS IBUKEHHSI HEOECHBIX TeJ U JIsl PA3BUTHUS KOCMUYECKHX UCCIICIOBAHUIA. .
Tema 1.3. 3akonwl coxpanenus. Mexannueckasi SHEpPrus CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MeXxaHH4ecKol sHepruu. Pabora cuisl.
Hemoncmpayuu
3aBHCUMOCTh TPAEKTOPUHU OT BEIOOPA CUCTEMBI OTCUETA.
Buibl MexaHNYECKOTO JBUKEHMUSL.
3aBUCUMOCTh YCKOPEHHUS TeJla OT €r0 MacChl U CUJIbL, JEHCTBYIOLIEH Ha TEJO.
CrnoxeHnue cui.
PaBeHCTBO ¥ MPOTHUBOIOIOKHOCTH HAMIPABJICHUSI CUJI IEHCTBUS U POTUBOICHCTBUS.
3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(popMariu.
Cwuiibl TpeHusl.
HesecomocTs.
PeakTuBHOE NBMKEHUE.
[lepexon moTeHNIMAIbHON YHEPTHM B KHUHETUYECKYIO M 0OpaTHO.
JlabopamopHnvie 3anamusn
Ne 1 MccnenoBanue ABMXKEHUS Tea MO/ JEHCTBUEM CUIIbI TSKECTH U YIIPYTOCTH.
Ne 2 Vzyuenue 0coOEHHOCTEH CHIIBI TPEHUS (CKOIBKEHHUS).

PA3JAEJI 2. OcHOBBI MOJIEKYJISIPHON (PU3UKH M TEPMOINHAMUKH

Tema 2.1. OcHogbl MmonexkynapHo-Kunemuueckou meopuu. MonexylspHO-KUHETUYECKas TEOpHs
(MKT) ctpoenus BeliecTBa M €€ SKCHEpUMEHTAJbHbIE JIOKa3aTeabCTBAa. AOCONIIOTHAS TeMIepaTypa
KaKk Mepa CpeJHell KHWHeTHYEeCKOW HHEpruu TEIJIOBOIO JBMIKEHMSI YacTHIl BellecTBa. Mozeinb
UJEANBHOTO ras3a. J[aBieHue rasza. YpaBHEHNE COCTOSIHUS MJICAIBHOIO ra3za. Y paBHeHHEe MeHeneeBa—
Knaneripona.
Tema 2.2. Ocnosvt mepmoounamuxu. BHyTpeHHsst sHeprus. PaboTa u Teronepeaaya Kak crnocoobl
W3MEHEHHUs BHyTpeHHel sHeprun. [1epsblii 3akoH TepMoanHaMuku. HeoOpaTuMOCTh TETTOBBIX
npoueccos. [IpuHIUIBI AEHCTBHS TEIIOBBIX MaIIHH.
Tema 2.3. Ceoiicmea napoes, »xcuoKocmeil u meépovlx meJi. ArperaTHple COCTOSIHHSI BEIISCTRA.
Mogaenp cTpoeHuUs JKUIAKOCTEN.
Hemoncmpauuu

JIBr>xeHne OpOYHOBCKHX YaCTHII.

Huddysus.

M3MeHeHue 1aBiIeHUs ra3a ¢ K3MEHEHUEM TeMIepaTyphl P MOCTOSTHHOM 00beMe.

N3otepmuuecknii 1 n300apHBIA MPOIECCHI.



V3MmeHeHre BHYTpEHHEH SHEPTUU Tel IPU COBEPIICHUH PAOOTHI.
Mopenu TeImIOBLIX NBUTaTEICH.
Kunenue Bobl IpHU MOHUKEHHOM JaBJICHUU.
IlcuxpomeTp u TUTPOMETP.
SIBneHns MOBEPXHOCTHOTO HATSKEHUS U CMaYMBAHMSL.
Kpucranmsl, amopdHbie BeniecTBa, KUAKOKPUCTANINYECKUE Tea.
Jlabopamopnuvie 3anamusn
Ne 3 OnbiTHas npoBepka 3akoHa [ eii-JIroccaka.

Ne 4 OnpeﬂeneHI/Ie OTHOCUTEIBHON BIAXKHOCTH BO31yXa C IOMOIIBIO IICUXPOMETpPA.

PA3JIEJI 3. DjiekTpoauHaMuKa

Tema 3.1. Inekmpocmamuka. dnekrpudeckoe noie. 3akoH Kynona. HanpsskeHHOCTh M TOTEHIIMAT
NEKTPOCTATUYECKOTO 1ouist. [IpoBOAHMKY, OTYIPOBOAHUKY U JUAIIEKTpUKU. KoHzneHcaTop.
Tema 3.2. Ilocmoannwtii mok. I10CTOSHHBIN 31EKTPUYECKUIN TOK. DIEKTPOIBUKYIIAS CHIIA. 3aKOH
Oma 1151 moaHOM 1eny. DJIEKTPUYECKU TOK B IPOBOJHUKAX, SJIEKTPOJIUTAX, IIOTYIIPOBOAHMUKAX, Ia3ax
u Bakyyme. Ceepxnpoooumocme.
Tema3.3.2nekmpuueckuii moK 6 pa3iuUuHBIX cpeoax. IDICKTPUYECKUA TOK B MeTajllax.
OnexTpoHHbIM ra3. Pabora BbIXoaa. DIIEKTPUYECKUI TOK B DJIEKTPOJIUTAX. DJIEKTPOJIU3. 3aKOHbI
@apazest. DIIEKTPUUYECKUI TOK B raszax, Bakyyme. Monnsanus raza. Bunel razoBeix paspsanos. [lonsatue
0 MmIa3zMe. DJIEKTPUUECKUN TOK B MOIyNpoBoAHKUKAaX. COOCTBEHHAs IPOBOJUMOCTD MOJIYIIPOBOIHUKOB.
[TomynpoBOIHUKOBBIE IPUOOPHI.
Tema 3.4. Maznumnule aenenua. VIHIyKIMsT MarHUTHOro mojis. JlefiCTBME MAarHUTHOTO MOJIA Ha
IIPOBOJAHMK C TOKOM M JBWXKYLIYIOCS 3apsbkeHHyro dactuny. Cuiia Amnepa u cuna JlopeHna.
MarsuTHbIe CBOWCTBA BELIECTBA
Tema 3.5. Inekmpomacnumnan undykyua 3aKoH 3J1E€KTPOMArHUTHON MHIAYKIUU. DIEKTPOMAarHuTHOE
nosie. [lepemenHbIil TOK. fIBiieHHME caMOMHAYKUMHU. WHAYKTHBHOCTb. DHEPIusl 3JIEKTPOMArHUTHOIO
TOJIS.
HHemoncmpayuu

B3aumoaeincTBue 3apsyKeHHBIX TEIL.

IIpOBOTHHUKY B DJIEKTPUYECKOM II0JIE.

JIM3IIEKTPUKN B DJIEKTPUYECKOM TIOJIE.

Konpaencaropsl.

TemoBoe neNCTBUE 2IEKTPUUECKOTO TOKA.

CobcTBeHHas ¥ MPUMECHasi TPOBOAMMOCTD MOIYITPOBOIHUKOB.

ITonynpOBOIHUKOBBIN THOI.

Tpanszucrop.

OneIT OpcTena.

B3anmopeiicTBre NPOBOTHUKOB C TOKaMHU.

OTKIIOHEHNE DJIEKTPOHHOTO My4YKa MarHUTHBIM IIOJIEM.

DIIEeKTPOABUTATENb.

DeKTpOoU3MepUTEIbHBIE TPUOOPHI.

OneKTpOMarHuTHAst UHIYKIIMSL.

OmnbiThl Dapajes.

3aBucumocts JJIC CaMOMHAYKIMM OT CKOPOCTM HW3MEHEHHMS CWJIBI TOKAa M HMHIYKTHBHOCTH

IIPOBOJHUKA.

Tpancdopmarop.
Jlabopamopnuvie 3anamusn
Ne 5 OnpezeneHue y1enbHOTO CONPOTUBIICHNUS IPOBOJHHKA.

Ne 6 Onpenenenrie /1C 1 BHYTPEHHETO COITPOTUBIIEHUS HCTOUHUKA HAMIPSKEHMSL.
Ne 7 Onpenenenue Kod3ppuireHTa Mojae3Horo AeHCTBUS IEKTPUIECKOTO YaiiHUKA.

Ne 8 Onpenenenne TemMnepaTypbl HUTH JaMITbl HAKATHBAHUS.
Ne 9 Nzyuenue siBlIeHUS TIEKTPOMArHUTHOM MHIYKIIMH.
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PA3JIEJI 4. KosiebaHusi M BOJIHBI

Tema 4.1. Mexanuueckue Konedanusa. Mexannueckue Kojaedanus u BoyHbl. [IpeBpanienus sneprun
pH KoJieOaHUAX. DHEprusi BOJIHBIL.
Tema 4.2. Ynpyeue éoanwl. Yupyrue BoiHbl. [lonepeunbie U Mpo10JIbHBIE BOJHBI. XapaKTEPUCTUKU
BOJIHBI. YpaBHEHHE TUIOCKOW Oerymier BojiHbl. MuTepdeperus BoaH. [lonsaTtue o audpakiyuu BOJH.
3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €r0 IPUMEHEHUE.
Tema 4.3. Inekmpomaznummnole Konedanus. DICKTpoMarHuTHeIe Koyiebanus. KonebaTenbHbIN
KOHTYD.
Tema 4.4. Inekmpomaznumnsle 071Hbl. DIEKTPOMATHUTHBIEC BOJIHBI. /[Mana3oHbl 3J1IeKTPOMarHUTHBIX
M3JIY4eHUH U X MPAKTUYECKOe TPUMEHEHHE.

Hemoncmpayuu

CBOOOIHBIC 1 BBIHYK/ICHHBIC MEXaHUYECKHE KOJIeOaHusI.

Pe3onanc.

OO6pa3oBaHue U pacnpoCTpaHEHUE YIIPYTUX BOJIH.

YacroTa kojebaHu U BbICOTa TOHA 3BYKA.

CB0OOIHBIC PTIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuorpaMma rnepeMeHHoro Toka.

KoHnnencarop B 11enu mepeMeHHOTro TOKa.

Karyiika HHIyKTUBHOCTHU B IIENU MIEPEMEHHOTO TOKA.

Pe3onanc B mocienoBaTenbHON LENU IEPEMEHHOTO TOKA.

W3nyueHue u npueM 3JeKTPOMArHUTHBIX BOJIH.

Paagnocss3b.

Jlabopamopnusle 3anamus

Ne 10 Uzydenne 3aBUCIMOCTH TIEpH0/1a KOJICOAHUH HUTSHOTO MasTHUKA OT JUTHHBI HUTH.

PA3EJI S. OnTuka

Tema 5.1. Ilpupooa ceema. I'eomerpuueckas ontuka. Onruyeckue npudopsl
Tema 5.2. Bonnoewie ceoiicmea ceema. BonHoBble cBoiicTBa cBeTa. HTepdepeHIms cBera.
Hudpaxuus cera. [lonspuszanus cera.

Hemoncmpayuu

3aKOHBI OTPA)KEHUS U TIPEJIOMIICHHSI CBETA.

ITonmHOE BHYTpEHHEE OTpaKEHUE.

OnTuueckue mpruOOpHI.

WnTepdepennus caera.

Hudpaxius cBeTa.

ITonsipuszanus ceera.

[TosryueHue ciekTpa ¢ IOMOILIBIO IIPU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PEIIETKH.

CrnekTpockor.

Jlabopamopuvie 3anamus

Ne 11 M3yuenune u3obpaxeHus IpeMETOB B TOHKOH JINH3E.

Ne 12 Nzydenne naTEepPEepeHINN U TUPPAKIINN CBETA

PA3JIEJI 6. D1eMeHTBbI KBAHTOBOH (pM3MKH
Tema 6.1. Keanmosaa onmuxka. I'unore3za M. [1nanka. ®otosnextpuueckuit a3gpdpexrt. GoToH.
KopmyckynspHo-BonHOBOH nyanu3m. CooTHOIIEHHE HeompeaeneHHocTei ['elizendepra.
Tema 6.2. @u3zuxka amoma. lnanerapHas mojenb atoMa. OOBsICHEHHE JIMHEWYATOrO CHEKTpa
BOZIOPOJIa HA OCHOBE KBAaHTOBBIX ITOCTYJIaTOB bopa
Tema 6.3. @uszuka amomnozo aopa. CocTaB U CTPOCHUE aTOMHOTO si/ipa. DHEPrusi CBSI3U aTOMHBIX
anep. Bunpl paaioakTHBHBIX IPEBPALEHUI aTOMHBIX SIIEP.
3aKoH paJiMOaKTUBHOTO pacnaja. Anepusie peakuuu. llenHas peakuus nenexus saep.



DnemeHTapHbIe YacTUIlbl. DyHIaMEHTATbHBIE B3aUMOICHCTBHUS.
Hemoncmpauyuu
dotordekr.
JluneituaTelie CEKTPHI PA3IUYHBIX BEIIECTB.
N3nydenue nazepa (KBaHTOBOTO T€HEPATOPA).
C4YeTuYrK HOHU3UPYIOLIUX U3ITYYEHUM.
Jlabopamopnuvie 3anamusn

Ne

13 M3y4eHue TMHEHYAThIX CIIEKTPOB.

PA3EJI 7. OBoonusi Beenennoii

Tema 7.1. Cmpoenue u pazeumue Bcenennoii. Ieonwyusa 36¢30. Ctpoenne BeesieHHOI
CoBpeMeHHbIE PeACTaBICHUS O MPoUcXoxkaeHuu u 3Bostonuu ConHua u 38e31. Knaccuduxamms
3Be3]. 3BE3/Ibl U UCTOYHUKHU UX dHepruu. ['anakruka. [IpencraBieHne o CTpPOCHUH U YBOJIONUN
Bcenennoii.
JeMoHcTpaunu

ConneyHas cuctema (MOJIehb).

dororpaduu MmIaHET, CICITAHHBIC ¢ KOCMUYECKUX 30HIOB.

Kapta Jlyns! u nnaner.

Ctpoenue u sBosronus BeeneHHoii.

RRoOoo~NoOR~wNE
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0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

TeMmbl, coo0meHnii, pedepaToB, Npe3eHTANN I

Anekcanap I'puropseBuy CTOJIETOB — pYCCKUM QU3HK.

Anexcanap Crenanosuu [lonoB — pycckuii yueHblil, n300peraTenb paauo.
AnbpTepHaTUBHAs YHEPrEeTUKA.

Anjape Mapu Amriiep — OCHOBOMOJIOKHHUK AJIEKTPOAUHAMUKH.

ACUHXPOHHBIN IBUTaTEIb.

AcTepouibl.

ACTpOHOMMSI HAIIUX JHEU.

AtomHast pusuka. M3otonsl. [Ipumenenne paqnoakTHBHBIX U30TOIOB.
bunonsipHbeie TpaH3UCTOPBHI.

bopuc CemenoBuy SIkobu — pusuk u n3o0peTares.

Benuuaiimme oTKpeITUS (DU3HKH.

Bunibl anexTpuueckux pazpsaaoB. DIEKTpUUECKHUE pa3psiibl Ha CIIyK0e YenoBeka.
Bnusiaue nedexroB Ha puznyeckre CBOWCTBA KPUCTAILIOB.

Bcenennas u TemHas matepus.

INanuineo 'anuneil — ocHOBATENb TOYHOIO €CTECTBO3HAHUS.

JIBr>keHune Tena NepeMEHHOW MaCCHhI.

XKunkue KkpucTaubl.

3axonbl Kupxroda 11st 371eKTpUyecKoil Lemnu.

3aKOHBI COXPAHEHUS B MEXAHUKE.

3HaueHue oTKkpbITHil ["anmunes.

Urops BacuibeBnu KypuatoB — Qu3uK, OpraHu3atop aTOMHON HAYKH U TEXHUKU.
Hcaak HproToH — co3nmaresns KIIacCHYeCKON (DU3UKH.

Hcnons30Banue dIE€KTPO3HEPTUU B TPAHCIIOPTE.

Krnaccudukanus u XxapakTepUCTUKH 3J€MEHTApHBIX YaCTHII.

KoHcTpyKIIMOHHAsI MPOYHOCTh MaTepUasa U €€ CBsA3b CO CTPYKTYPOH.
KoHcTpyknus u BUIBI J1a3€poB.

KpnosnekrpoHuka (MUKpPOIJIEKTPOHUKA U XOJIO/).

JlazepHble TEXHOJIOTUH U X UCITOJIb30BaHNE.

Jleonapno na BuHum — y4eHbIi 1 ©300peTaTeb.

MaruutHble u3mMepeHus (MPUHIUIBI TOCTPOCHUS TPUOOPOB, CIIOCOOBI U3MEPEHNS MAarHUTHOTO



31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

MOTOKA, MATHUTHOW MH]TYKIIUH).

Maiixn @apazaeit — co3aatenb y4eHHus: 00 AIEKTPOMAarHUTHOM TIOJIE.
Makc I[lnank.

Meroa MeUeHbIX aTOMOB.

Metoabl HaOIIOICHHS U PETUCTPALIUN PAJANOAKTUBHBIX U3TYy4E€HUIN U YaCTHII.
Meroasl onpeieneHus IIOTHOCTH.

Muxaun BacunbeBuy JIOMOHOCOB — y4E€HBIN S3HUMKIONEINCT.
Mopenu aroma. OnsiT Pesepdopra.

MounekynsipHO-KMHETUYECKAsl TEOPUS UI€aIbHBIX Ta30B.

MonHaus — ra3oBblil pa3psii B IPUPOIHBIX YCIOBUSIX.
HanoTtexHomorus — MeXIUCIMIUIMHAPHAS 00J1acTh (PyHIaMEHTAIbHON U MPUKIIATHON HAYKH U
TEXHUKH.

Huxona Tecna: )xu3Hb 1 HEOOBIYaHBIC OTKPBITHSI.

Huxomnaii KonnepHuk — co3aareib re1MoLeHTPpUYECKON CUCTEMBI MHPA.
Hunsc bop — oauH U3 co3naTeneil CoBpeMeHHOM (DHU3UKH.
HyxkneocunTes Bo Beenennoil.

OOmpsicHeHne HOTOCHHTE3A C TOUYKU 3PCHUS (PUUKH.

OnTuueckue sIBICHUS B IPUPOJIE.

[TepemeHHBIN ANEKTPUUECKUNA TOK U €TI0 IPUMEHEHHUE.

[Ina3zma — 4eTBepTOE COCTOSIHUE BEILIECTBA.

[Tnanetst COIHEUHOM CUCTEMBI.

[TonynpoBOIHUKOBBIE TATYMKU TEMIIEPATYPHI.

[IpuMeHeHne KUIKUX KPUCTAJUIOB B MPOMBIIIJICHHOCTH.
[IpuMeHeHue s/1epHBIX PEaKTOPOB.

[Tpupona beppomaraeruzma.

[IpoGieMbl 3K0NI0THH, CBSI3aHHBIE C UCTIOIB30BAHUEM TEIIJIOBBIX MAIIIUH.
[Ipou3BocTBO, Iepeaya U UCIOJIb30BAHNE AIEKTPOIHEPTUH.
[Ipoucxoxaenne ConHEUYHON CUCTEMBIL.

[Tee30amekTpruyeckuit 3PPEeKT ero npuMeHeHue.

PazButue cpeacts cBs3U U paguo.

PeaxkTuBHBIE ABUTATENIN U OCHOBBI PAOOTHI TETJIOBON MAITHHBI.
PenukToBoe nznyueHue.

Pentrenosckue sryun. Mcropus otkpsitus. [Ipumenenne.

Poxzaenue u 3BoIrOLMS 3BE3.

Ponp K.3. IlnonkoBckoro B pa3BUTUH KOCMOHABTUKH.

CBeT — 3JIeKTpOMAarHuTHas BOJIHA.

Cepreii [TaBnoBuu KoposieB — KOHCTPYKTOp U OpraHU3aTOp MPOU3BOACTBA
PaKETHOKOCMHYECKON TEXHUKH.

CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

CrnenuanbHasi TEOpUsi OTHOCUTEIIBHOCTH.

CoBpeMeHHbIE CPEeICTBA CBSI3U.

ConHie — MCTOYHHUK )KM3HU Ha 3eMIie.

Tpanchopmaropsl

VYpaBnsieMblil TEPMOSICPHBIA CHHTES.

Y cKkopuTenu 3apsSKEHHBIX YacTHL.

duznka U My3bIKa.

dusnyeckue CBOMCTBa aTMOCHEPHI.

doroarddexrt. [Ipumenenue sinenus Gporodrddexra.

Xanc Kpuctnan Opcres — OCHOBOIOJIOKHUK 3JIEKTPOMAarHeTU3Ma.
[IIkana 37€KTPOMarHUTHBIX BOJIH.

DneKTpOoHHas IPOBOAUMOCTh MeTaIoB. CBEPXIPOBOJUMOCTb.
Omunuit Xpuctruanoud JleHI — pycckuil pusmk.
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12

Tembl rpynmnoBbIX NPOEKTOB

. AKyCTHYeCKHE CBOMCTBA MOJIYINPOBOJIHUKOB.
. beckoHTaKkTHBIE METOIbI KOHTPOJISI TEMIIEPATYPHI.
. Tomorpadus u ee npuMeHEHHE.
Judpakuus B HAIICH )KU3HU.
Cuibl TpeHuUs.
VYbTpa3Byk (oTyuyeHUE, CBONCTBA, IPUMEHEHHE).
DOTOIIEMEHTHI.
CoBpeMeHHast CITyTHUKOBAsI CBSI3b.
[TpoGieMbI 3KONIOTHH, CBSI3aHHBIE C UCTIOIB30BAHUEM TEIIJIOBBIX MAIIUH.
10 OTKpBITHE U IPUMEHEHHUE BHICOKOTEMIIEPATYPHON CBEPXITPOBOAMMOCTH.

CEoNOOAWN P



2. TemaTH4ecKoe MJIAHUPOBAHHUE

[Tpu peanuszanuu coaepxaHus 0OIIe00pa3oBaTeIbHON YyU4eOHOW MUCHUIUIMHBI «Du3nka B
npeaenax ocBoeHus: IIIICC3 Ha 6a3e OoCHOBHOro o0mmiero oOpa3oBaHHS C IOJYYCHHEM CPEIHETO
obmiero oOpa3oBaHUs MakCHMalbHas ydueOHash Harpyska oOydarmuxcs cocrapiser - 137 dacos, u3
HUX ayIuTopHas (o0s3aTenbHast) Harpy3ka o0yuatomuxcs - 111 yacoB; ayIuTopHas caMOCTOSITE/IbHAS
paboTa cTyieHTOB — 26 9acoB, mpoMexxyTouHas atrectanus 10 gacos.

TemaTuuyeckuii mJjiaH 001e00pPa30BaATEILHOM Y4eOHOM M CIATIINHbBI

Buo yuebnou pabomut. YaebHast HarpysKa,dac
Ayoumopnvle 3ansimusi. S Bo esgumodeticmsuu | o
2 ¢ npenooasamesiem g
Cooepoicanue 0byuenus 5 S
S U3 HUx 3
N N <%
3 N
N Ny 3
3
3 | § g | 3 3
T |2 g4 % S
g S, o 283 & 3 §
3 Q S S|38 28§ =
= S o g3 2| Q3
3 b © §|83 8= &
2 S1e8 88 ¢
S S
= S 3
o
BBeaenne 1 1 1
Pasznea 1. MexaHuka 24 20| 16 4 4
Tewma 1.1. Kunematuka. 7 6 | 6 1
Tewma 1.2. 3akonsl MexaHuku HproToHa. 10 8| 6 2 | 2
Tewma 1.3. 3akoHBI COXpaHEHUS. 7 6 | 4 2 |1
Camocmoamenvhasa paboma: peuicHue 3aaad, paboTa Haj
M3YYEHHBIM  MaTepUaIOM TMOJATOTOBKa K  JaOOpaTOpPHBIM
3aHATHUSM, MOJITOTOBKA COOOIICHMIA, pedeparos,
WH/IUBUYyAIEHOTO MpoeKTa C WCTIOJIb30BaHUEM
MH(OPMALIMOHHBIX ~ TEXHOJOTWi, paboTa ¢  pa3IUYHBIMU
MCTOYHUKAMHU HH(POPMAITUH.
Pa3neua 2. OcHOBBI MOJIEKYISIPHOM QU3NKHU U 1 11 8 4 |3
TePMOAMHAMHUKH 5
Tema 2.1. OCHOBBI MOJIEKYJISIPHO- KHHETUYECKOW TEOPUU T'a30B. 7 6 | 4 2 |1
Tewma 2.2. OCHOBBI TEPMOJIMHAMUKH 3 2 | 2 1
Tema 2.3. CBolicTBa apoB, JKUIKOCTEW U TBEPBIX TEIL. 5 4 | 2 2 |1
Camocmoamenvnaa padoma. peUICeHWE 3a/1ad, MOATOTOBKA K
71a00paTOPHBIM 3aHATHUSM, MOATOTOBKA COOOIIEHUH, pedepaTos,
WH/IMBUYyAIEHOTO MpoeKTa C WCTIOJIb30BaHUEM
MH(OPMALIMOHHBIX ~ TEXHOJOTWi, paboTa ¢  pa3IUYHBIMU
WCTOYHUKAMHU HH(POPMAITIH.
Pa3nen 3.2aekTpoannamMmnka 37 30 | 20 10 | 7
Tewma 3.1. DnexTpocrarrka 6 4 | 4 2
Tewma 3.2. TTocTOSIHHBIN TOK. 15 14| 6 8 | 1
Tema 3.3. DnekTpruyeCcKuil TOK B pa3IMYHbIX Cpeaax 4 2 | 2 2
Tema 3.4. MarHuTHbIE SIBICHUS 6 4 | 4 1
Tewma 3.5. DnexrpomarHuTHasi UHIAYKIUS. 7 6 4 2 1
Camocmoamenvhas padboma: penieHue 3a/1a4, MOrOTOBKA K




J1a00paTOPHBIM 3aHATHSM, TIOATOTOBKA COOOIICHUH, pedeparos,
HHAUBUAYAJIBHOI'O IIPOCKTA C UCIIOJIB30BAHUCM
WHGOPMAIIMOHHBIX TEXHOJIOTHI, padoTa ¢ pa3TuYHbIMU
NCTOYHUKaAMU I/IH(l)OpMaLII/II/I.

Paznen 4. Kosiebanust u BOJIHbBI 19 14 | 12 2 5
Tewma 4.1. Mexanndeckue KoneOaHus. 5 4 | 2 2 |1
Tewma 4.2. Yapyrue BoJIHbI 3 2 | 2 1
Tema 4.3. DnekTpomMarHuTHble KojaebaHus 8 6 | 6 2
Tema 4.4. DnekTpoMarHuTHbIE BOJIHbI 3 2 | 2 1
Camocmoamenvnaa paboma: pelieHue 3anay, ,MIOJrOTOBKa K
71a00paTOPHBIM 3aHATHUSM, MOATOTOBKA COOOIIEHUH, pedepaTos,
WHIUBUAYAIBHOTO MIPOEKTa C HCIOJIb30BaHUEM
MH(POPMALIMOHHBIX  TEXHOJIOTWH, paboTa ¢  pa3IMYHBIMHU
UCTOYHUKAMU UH(OpMaIUH.
Pa3zgea 5.0nTuka 9 8 | 4 4 |1
Tewma 5.1. Ilpupona cBera. 5 4 | 2 2 |1
Tewma 5.2. BosiHOBBIE CBOMCTBA CBETA. 4 4 | 2 2
Camocmosmenvnan paboma. peuieHUWE 3aaad, ,MIOJrOTOBKA K
1abopaTOpHBIM 3aHATHUSAM, MOJATOTOBKA cOOOIIEeHUH, pedepaTos,
WHIUBUIYAITBHOTO MPOEKTa C HCIIOJIb30BAHUEM
MH(OPMALIMOHHBIX ~ TEXHOJOrWil, paboTta ¢  pa3IUYHBIMU
HMCTOYHUKAMU UH(POPMAITUH.
Pasjen 6. OcHOBBI cienMAIbHOM TEOPUH OTHOCHTEJIbHOCTH 5) 4 | 4 1
Tema 6.1. OCHOBBI ClIEIMAIBHON TEOPHH OTHOCUTEIIBHOCTH 5 4 4 1
Camocmosmenvnan  paboma.  TIOATOTOBKA  COOOIICHUH,
pedeparoB, paboTa ¢ pa3TUYHBIMU UCTOYHUKAMU HHPOPMAITHH
Pa3zpnen 7.2/1eMeHTHI KBAHTOBOM (PM3MKH 11 8 6 2 3
Tewma 7.1. KBantoBas onrtuka 3 2 | 2 1
Tema 7.2. ®uszuka atoma 5 4| 2 2 |1
Tewma 7.3. du3nka aTOMHOTrO s71pa 3 2 2 1
Camocmosmenvnan padoma. peuieHUWE 3aaad, ,MIOJrOTOBKA K
mabopaTOpHBIM 3aHATHUSM, MOJATOTOBKA COOOIIEeHUH, pedepaTos,
WHIUBUIYATBHOTO MPOEKTa C HCIIOJIb30BaHUEM
MH(OPMALIMOHHBIX ~ TEXHOJOTWi, paboTa ¢  pa3NUYHBIMU
HMCTOYHUKAMU WH(POPMAITUH.
Pa3nea 8. DBosonus Beesennoii 6 4 | 4 2
Temn 8.1 Ctpoenue u pa3Butne BeeneHHONW. DBONIONMS 3BE31 6 4 | 4 2
Camocmosamenshas  paboma. IOJITOTOBKA COOOIIEHHH,
pedeparoB, mpe3eHTaluid, paboTa ¢ Pa3IUYHBIMU HWCTOYHUKAMU
nH(pOpMaINH.
IIpomexyTouyHas aTTecTALMSA B BHJe IK3aMeHa 10 10
Bcero s =R o | ©
— — N~ N N
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XapaKkTepucTHKA OCHOBHBIX BH/I0B Y4eOHOM 1eATEeJbHOCTH CTY/ICHTOB

Conepsxanue 00ydeHms

XapakTeprucTUKa OCHOBHBIX BUIOB JIEATEILHOCTH CTYIeHTOB (HA YPOBHE yUeOHBIX
IeCTBUH)

BBenenue.

YMeHHsI TOCTaHOBKM IIeeil NesITeNbHOCTH, MIAaHMPOBAHUS COOCTBEHHOH NEATENBHOCTH IS
JOCTIDKEHUS] TOCTABJICHHBIX I€Nel, NMpeIBUACHUS BO3MOXKHBIX PE3ylIbTaTOB 3TUX JACHCTBHIA,
OpraHM3alluy CAMOKOHTPOJIA M OLEHKHU MOTYYSHHBIX PE3YIbTaTOB.

PazButue crocoOHOCTH SICHO U TOYHO H3JIaraTh CBOU MBICIH, JIOTHYECKH O0OOCHOBBIBATH CBOIO
TOUYKY 3pEHHs, BOCHPHHHMATh M aHAIM3UPOBaTh MHEHHsA COOECEIHHMKOB, MpPU3HABas IIPaBO
JPYToro 4esloBeKa Ha HHOE MHEHUE.

[IpousBenenne nsmMepeHus: GU3NUECKUX BEIUYIMH U OIIEHKA TPAHULIBI TOTPEITHOCTEH H3MEPEHU.
[pencraBieHne rpaHULBI IOTPEITHOCTEH H3MEPEHHUIA TIPH IOCTPOCHHUHU TPadHUKOB.

YMeHue BbICKa3bIBaTh THIIOTE3BI IS 00bICHEHNS! HAOMIOAaeMBIX SIBICHUI.

‘YMenue npeniaraTb MOAEIH SIBICHUH.

VYka3aHHe TpaHUIl NMPUMEHHMOCTH (PU3UYECKUX 3aKOHOB. VI3/10’KEHHE OCHOBHBIX MOJIOKEHUH
COBPEMEHHOI Hay4YHOH KapTHUHBI MHUpA.

IIpuBeneHre NPUMEPOB BIMSHUS OTKPHITHH B (hM3MKE Ha MPOrpecc B TEXHUKE M TEXHOJIOTHU
MIPOU3BOJICTBA.

Hcnosnp3oBanue MHTepHeTa 1u1s monMcka HHGOpMALUK

Pa3zgen 1. Mexanuka

Tema 1.1.
Kunemaruka.

[IpencraBneHne MeXaHWYIECKOTO IBIKEHMS Tella YPaBHEHHSMH 3aBHCHMOCTH KOOPIHHAT H
MIPOEKIMEell CKOPOCTH OT BpeMeHH. IIpencTaBieHne MeXaHNIECKOTo JBIDKECHHS Tella TpadHKaMu
3aBUCUMOCTH KOODAMHAT M TPOEKIHEH CKOpPOCTH OT BpeMeHu. OrmpeneseHHe KOOPIHHAT
MIPOWAEHHOTO ITyTH, CKOPOCTH M YCKOPEHHUs Tena Mo rpaduKaM 3aBHCHMOCTH KOOPIWHAT H
MIPOEKINI CKOPOCTH OT BpeMeHu. OmpejeneHHe KOOPAWHAT NMPOWIEHHOTO MyTH, CKOPOCTU H
YCKOPEHHS TeJa 110 yPaBHEHHAM 3aBUCHMOCTH KOOPIWHAT Y IIPOEKIUH CKOPOCTH OT BPEMEHH.
[IpoBeneHne CpaBHUTENHFHOTO aHAIN3a PABHOMEPHOTO U PABHOIEPEMEHHOTO IBHKEHHUH.
Yka3aHHe HCIOJI30BaHMUS TOCTYNATENFHOTO U BPAIIATENbHOTO ABUKEHHH B TEXHHKE.
[Tpnobperenue onbITa pabOTHI B TPYIIIE C BHIIOJIHEHHEM PA3IMIHBIX COIMAIBHBIX POJICH.
PazpaboTka BO3MOKHOH CHCTEMBI AEUCTBHH M KOHCTPYKIUH UL JKCIIEPUMEHTAIBHOTO
OTIPEIEIeHNS] KHHEMaTHIECKHUX BEIMYHH.

[TpencraBienne HHGOPMAIMH O BUAX JBIKCHHS B BUE TaOIUIIBI

Tema 1.2.
3aKOHEBI
HrroTona.

MEXaHUKHU

OOBsICHEHNE IeMOHCTPALOHHBIX KCIEPUMEHTOB, TIOATBEPKAAFONINX 3aKOH HHEPIHH.
W3mepenue maccsl Tena. Mi3MepeHue cuiisl B3auMoeiicTBUS Tel. Brrunciienyue 3HaueHus cuil o
W3BECTHBIM 3HAUCHMSAM MAacC B3aUMOJCHCTBYIOIIUX Tel U UX U3MepeHuil. Beruucienye 3HadeHus
YCKOPEHHI TeJl 10 U3BECTHBIM 3HAUCHUAM JICHCTBYIOMUX CHII U Macc Ted. CpaBHEHUE CUIIb
JeiicTBUA U IpoTHBOAeicTBUS. [IprMeHeHNe 3aK0OHa BCEMUPHOTO TATOTEHUS NIPU Pacu€Tax CUII U
YCKOpEHUH B3anMOJeHCTBYIOMIX Tesl. CpaBHEHHE YCKOPEHHUs CBOOOIHOTO MaJeHNUs Ha
wraHetax CoTHeYHO# cucTeMbl. BrneneHne B TeKCTe y4eOHIKAa OCHOBHBIX KaTeTOPH HAyIHOU
WHPOPMAIHH.

Tema 1.3.
3aKOHBI COXPaHCHHSI.

[IpuMeHeHue 3aKOHa COXPAaHEHUs UMITYJIbCA JIJISl BBIYMCICHHSI U3MEHEHUI CKOPOCTEH Tell IPU UX
B3aUMOJIENCTBUSIX.

H3mepenue paboThl CHIT U U3MEHEHHE KHHETUUCCKON SHEPTUM Tena. BrrunciieHre paboThl CHIT U
HU3MEHEHUS] KHHETUYECKOW DHEPTUHU Tela.

Bolunicnenue MOTeHUMAaNbHON dHEpruM TeJd B TrpaBUTalMOHHOM Tone. OmpeneneHue
MOTCHIIMATBLHON 3HEPTHH YIpPYro nAe(GOpMHUPOBAHHOTO Tela MO HM3BECTHOH IehopManuu u
JKECTKOCTH TeJia.

IIpumeHeHue 3aKOHAa COXPAHEHUS MEXaHHMYECKOM »OHEpruM TMpu pacyerax pe3ysbTaToB
B3aUMOJICHCTBUH TEJ rPaBUTAIMOHHBIMU CUJIAMU U CUJIAMH YIIPYTOCTH.

Yka3zaHue rpaHull TPUMEHUMOCTH 3aKOHOB MEXaHHUKH.

YkazaHue y4eOHbIX TUCIHUIUINH, IPU U3YUYCHHH KOTOPBIX UCTIOJIb3YIOTCS 3aKOHBI COXPAHCHHS

Pa3neua 2. OcHOBBI MOJIEKYJISIPHOM (PU3NKH U TEPMOIMHAMHUKH

Tema 2.1.

OCHOBBI  MOJIEKYJISIPHO-
KMHETUYECKON  TEOpHUH
ra3os.

Brinonnenue OKCIICPUMEHTOB,
Teopun (MKT).

Pemenne 3ajad ¢ MpUMEHEHHEM OCHOBHOTO YPaBHEHHS MOJICKYJSIPHO-KMHETHYECKOH TEOpUH
rasos.

OrmpezienieHre mapaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHUM Ha OCHOBAaHWM YPAaBHEHHUS
COCTOSTHUS MJICAIIBHOTO Ta3a.

OrmpenienieHre NapaMeTpoB BEIIECTBA B a3000pa3HOM COCTOSIHMU M HPOMCXOASIIMX TPOLIECCOB
no rpadukam 3aBucumoct p (T),V (T), p (V).

OxcnepumenTansHoe uccnenoBanue 3asucumoctd p (T), V (T), p (V). Ilpeacrasnenue B BuIE
rpa)MKOB H30XOPHOT0, H300apHOTO ¥ U30TEPMHUUECKOTO MPOLIECCOB.

Brryucnenue cpeaHeil KHHETHUECKOM 3HEPIMU TeNJIOBOTO IBIKEHUS MOJEKYN IO M3BECTHOM
TeMIepaType BEleCTBa.

CIyXaluX Uil OOOCHOBAHUS MOJEKYJIIPHOKHHETHYECKOH
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Bricka3biBaHHe THIOTE3 UIsI OOBACHEHHMs HAOMIOJAEMbIX SIBICHHMH.
MIPUMEHUMOCTH MOJIEIIN «HMeaIbHbIH ra3» u 3akoHoB MKT

Vka3aHue rpaHul

Tema 2.2.
OCHOBBI
TEPMOIUHAMUKH

W3mepeHne KommyecTBa TEIUIOTHI B Ipolieccax Terionepenadd. Pacuer konmyecTBa TEILIOTHI,
HEO0OXOIUMOT0 ISl OCYIECTBICHUS 3aJaHHOTO TpoIiecca ¢ Temnonepeaauei. Pacuer usmenenus
BHYTPEHHEH SHEpruM Teid, paboThl M NMEPEJaHHOTO KONMYECTBA TEIUIOTHI C HCHOJIB30BaHUEM
MIEPBOTO 3aKOHA TEPMOJUHAMHUKH.

Pacuer pabGoTsl, coBepIIeHHOI ra3oM, 1o rpaduky 3aBucuMoctd p (V).

Berancnenne paboThl raza, COBEPLIIEHHOH NPH M3MEHEHUH COCTOSHHSA 10 3aMKHYTOMY IMKIY.
Boruucnenne KIIJ[ mpu coBepiieHHH ra3oM paboThl B HpoLECCaX M3MEHEHHS COCTOSHUS IO
3aMKHyTOMY IMKITy. OOBACHEHHE IPUHIUIIOB JEUCTBUS TETIOBBIX MAIIUH. JIeMOHCTpAIHs POIIH
(GHU3KUKY B CO3MaHUU U COBEPIIEHCTBOBAHUM TETUIOBBIX ABUTaTENEH.

W3noxkeHue cyTu 3KOJOTHYECKHX MpoOeM, 00yCIOBIEHHBIX PabOTOl TENIOBBIX ABHraTenei u
MIPeANIOKEHNE MyTHU UX pelIeHHs. YKa3zaHHe I'PaHUll IPUMEHUMOCTH 3aKOHOB TEPMOIUHAMUKH.
YMeHHe BeCTH AMAIOT, BBICIYNIMBAaTh MHEHHE ONIOHEHTA, Y4acTBOBATh B AUCKYCCUH, OTKPBITO
BBIPXKaTh ¥ OTCTaUBaTh CBOIO TOUKY 3PEHUS.

VYka3aHue ydeOHBIX TUCHHUIUIMH, MPU H3YYEHUH KOTOPBIX HCIOIB3YIOT Y4eOHBIH MaTepHan
«OCHOBBI TEPMOANHAMUKH

Tema 2.3.

CaolicTBa MapoB,
KUJIKOCTEH W TBEPIBIX
TEI.

W3mepenue BIaXXHOCTH BO3yXa.

Pacuer xonmuecTBa TEIUIOTHI, HEOOXOMMOTO ISl OCYIIECTBIEHHS IIPOIlecca IIepexo/ia BelecTBa
13 OJTHOTO arperaTHOro COCTOSIHUSA B JIPyTroe.

OKCHEpUMEHTAIbHOE HCCIE0BAHUE TEIUIOBBIX CBOWCTB BellecTBa. lIpuBeneHue mNpuUMeEpoB
KaIlWULIPHBIX SBJICHUI B OBITY, IPUPOJIE, TEXHUKE.

VccnenoBaHne MeXaHWYECKHX CBOWCTB TBEpABIX Tell. [IpuMeHeHHe (H3MYECKUX NOHATHH H
3aKOHOB B y4eOHOM MaTepHalie IpohecCHOHAIBHOTO XapaKTepa.

Ucnonb3oBanne HHTepHera a1 moucka HHGOpMamuu o pa3paboTkax M IPHMEHEHHSIX
COBPEMEHHBIX TBEPJBIX M aMOP(HBIX MaTEPHAIOB

Pa3nen 3.2aekTpoannaMunka

Tema 3.1. Brruncnenue cuit B3auMOIEHCTBHS TOUEUHBIX AJIEKTPUUECKUX 3aPSAIOB.

e eKTPOCTATHKA. BbranciieHne HampsDKEHHOCTH  3JIEKTPUYECKOTO IO  OJHOTO M HECKOJIBKHX TOYETHBIX
MEKTPUIECKHX 3aPSATOB.
BbrancnieHne  moOTEHIMAma  AIEKTPUYECKOTO MONS  OAHOTO M HECKONBKHX  TOYEYHBIX
EKTPUIECKHX 3apsaoB. M3MepeHne pa3sHOCTH MOTEHIUAIIOB.
W3mepeHne sHepruyn 3MEeKTPHIECKOTO MO 3apsHKEHHOTO KOHIEHCATOPA.
Beranciienne 3HEPruy SMEKTPUIECKOTO MO 3apsHKEHHOT0 KOHICHCATopa.
PazpaboTka miaHa W BO3MOXKHOH CXEMBI JEWCTBHH OKCIEPHUMEHTAIBHOTO OMPEICIICHHS
NEKTPOEMKOCTH KOHICHCATOPa U AUAIEKTPUIECKOH TPOHUIIAEMOCTH BEIECTBA.
[TpoBeneHne CPaBHUTENFHOTO aHAIN3A TPABUTAIIMOHHOTO U AIEKTPOCTATHIECKOTO MOJIeH

Tema 3.2. W3mMepeHne MOITHOCTH dneKTpudeckoro Toka. M3mepenue D/IC u BHyTpeHHETO COMPOTHBICHHUS

ITocTosSHHEII TOK.

HCTOYHHKA TOKA.
BBINIONIHEHHE PAacyeTOB CHIIBI TOKAa M HANpPSKCHUH Ha YYacTKaX OJEKTPUYECKHX LETeH.
OOBbsicHEHHEe Ha TpUMepe DIIEKTPUUECKON menu ¢ AByMs uctouHukamu Toka (3/1C), B kakoMm

cllydae MCTOYHHK DJIEKTPUYECKON 9HEPrUM paboTaeT B peXXHMME I'eHepaTropa, a B KAKOM — B
pexuMe moTpeduTes.

OmpeneneHye TeMrepaTrypbl HHUTH HakajduBaHHs. V3MepeHHe SIEKTPUYECKOro —3apsia
9NIEKTPOHA.

CHsTHE BOJIBTaMIEPHOI XapaKTePUCTHKU JUOA.

Wcnonb3oBaHWe HMHTEpHETa IS TOWCKAa HMH(GOPMANMKM O TEPCNEeKTHBAaX  Pa3BUTHSA
TIOJTYIIPOBOTHUKOBOH TEXHUKH.

Hcnonb3oBaHWe HMHTEpHETa IS TOWCKAa HMHGOPMANMKM O TEPCNEeKTHBAaX  Pa3BUTHSA

MOTYTIPOBOAHMKOBOH TEXHUKH.

Tema 3.3.
DNEeKTpUYECKUii TOK B
Pa3IMYHBIX Cpeax..

OOBsICHEHHE OpUPOJbI BJICKTPUUYECKOTO TOKa B METaUlaX, JJICKTPOJMTax, ra3ax, BaKyymMe H
TOJYIIPOBOIHUKAX. HpI/IMeHeHI/Ie QJICKTpOJIM3a B TEXHHUKE. HpOBe}leHHe CpaBHUTECJILHOTO
aHa/In3a HECAMOCTOATCIBHOIO MW CaMOCTOATCIBHOTO Ta30BbIX paspsaaoB. Hcnons3oBanue
UHTEPHETA I IOMCKa I/IHd)OpMaL[I/II/I O NEPCIECKTUBAX Pa3BUTUA HOHprOBO}IHHKOBOﬁ TCXHUKH.

Tema 3.4.
MarsuTHbIE SIBJICHUS.

W3mepeHne MHAYKOIUM MarHATHOTO THouis. Bermcnenme cui, AEHCTBYIOMNX HAa IPOBOJHUK C
TOKOM B MarHUTHOM TIOJIE.

Brrancnenne cui, eHCTBYIONMX Ha AIIEKTPUIECKHI 3aps/], ABIIKYIINICSA B MATHUTHOM IIOJIE.
Brrancnenne sHEprUH MarHUTHOTO TIOJISL.

OOBsiCHEHNE IPUHINTIA ICHCTBHS IEKTPOABUTATEIS.

OObsicHeHNE TIPUHINTIA IeHCTBUS TeHEPaTOpa 3IEKTPHIECKOr0 TOKA M 3IEKTPON3MEPHUTETBHBIX
npudopoB. OOBSICHEHNE NPHHINNA IEHCTBUS Macc-CIeKTporpada, YCKOpHTeNneH 3apsHKeHHBIX
gacTur]. OOBsSCHEHNE PO MATHUTHOTO TI0JISI 3EMITH B JKM3HHU PACTEHHI, )KUBOTHBIX, YEJIOBEKA.
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Tema 3.5.
DneKTpOMarHuTHasI
UHAYKLUS.

HccnenoBanue siBIEHUHN 2JEKTPOMArHUTHON MHYKIIMH, CAMOMHIYKLIKH.

[IpuBeneHne mpuMepoB MPAKTHUECKOTO MIPUMEHEHHS U3y4YEeHHBIX SIBICHUI, 3aKOHOB, MPUOOPOB,
YCTPOMCTB.

IIpoBeneHne CpaBHUTENBHOTO AaHAIN3a CBOMCTB 3JIEKTPOCTATUYECKOTO, MArHUTHOTO H
BUXPEBOTO EKTPUIECKHUX MONEH.

OObsiCHEHHE Ha MpHMepe MArHUTHBIX SBICHUH, MoueMy (U3MKY MOXKHO pacCcMaTpHBaTh Kak
MeTaJUCIUIUIUHY

Pa3gea 4. Kos1e0aHue M BOJHBI

Tema 4.1.
Mexannueckue
KOJIEOaHUS.

HcenenoBanue 3aBHCHMOCTH IIEPHOAA KOJIEOAHHWM MATEMATHYECKOI0 MAATHHUKA OT
ero JJIMHBI, MACCHl ¥ aMILIUTYIBI KoJsiebanuii. McememoBanme 3aBUCHMOCTH IEPHOIA
KoJIe0aHMil Ipy3a Ha IPY:KUHE OT €ro MAaCChl M JKECTKOCTH MPYKMHBL. Beramcienue
mepuoja KOoJICOAHUNM MAaTEeMATHYECKOr0 MAaATHHKA 10 H3BECTHOMY 3HAYCHHIO €ro
IJIUHBL BeluncieHume Iepuofa KoJeOaHWil TIpy3a HA MPYKUHE II0 N3BECTHBIM
3HAYEHUSAM er0 MACCHl M 5KeCTKOCTH IIPYKUHEL. BEIpaboTKA HABBIKOB BOCIPHUHUMATD,
aHaJIM3UPOBATh, IepepadaThiBATh U IPEIbABIATE WHQOPMAIMIO B COOTBETCTBUHU C
IOCTABJICHHBIMHU 3a1aYaMH.

IlpuBemenue mpUMepoB AaBTOKOJIE0ATE/ILHBEIX MEXAaHUUYECKUX cHcTeM. llpoBemenue
KJIacCUOMKAIIMN KOJIe0aHU

Tema 4.2.
Yupyrue BoiHbI

Wamepenne AIUHBL 3BYKOBOM BOJIHEI 10 Pe3yJIbTaTaM HAOIOAeHUN WHTepdepeHI N
3BYKOBBIX BOJIH.

Hab6onenre u o0bsicHeHVEe ABIeHUM MHTEPEPEHINHT U TUPPAKITUA MEXaHUIECKUX
BOJIH.

IlpencraBnenme ob6siacrell IIpUMEHEHWs YJIbBTPA3ByKa W IEPCHEKTUBBI  €r0
HCIIOJTb30BAHUS B PA3JIMYHBIX 00JIACTSX HAYKU, TEXHUKH, B MEIUITHHE.

Wamoskenne CyTH 9KOJIOTMYECKHUX ITPOOJIEM, CBSI3AHHBIX C BO3MIENCTBHEM 3BYKOBBIX
BOJIH Ha OPTaHU3M 4YeJI0BeKa

Tema 4.3.
DNIeKTpOMarHUTHBIC
KoyeOaHus

Habmrogenne ocimiimorpaMM rapMOHIMYECKHUX KOJICOAHMI CHJIBI TOKA B IIEIIH.
HaMmepenne aJIeKTPOEeMKOCTH KOHeHcaTopa. MlaMeperre HHIyKTUBHOCTh KATYIITKA.
Hccenenopanue siBJIeHUS 2JIGKTPUYECKOTO PE30HAHCA B IIOCJIEI0BATEILHOM IIEIIH.
ITpoBemenne amamorum Mesxay (PU3NUYECKUMU BEJIMUYMHAMHU, XAPAKTEPUIYIOIIMMHA
MeXaHWYECKY0 U 9JIEKTPOMATHUTHYIO KoJiebaTeIbHbIe CUCTEMEL.

Pacuer smaueHuUii CUIIBI TOKA M HANIPSMKEHUI HA dJIEMEHTAX LEIIH IIePEeMEeHHOI0 TOKA.
UccnenoBanne mnpuHIuna geiicTBus TpaHcdopmaropa. MccnemoBaHue IpHHIIUIIA
JIefiCTBUSA TeHepaTopa IepeMeHHoro Toka. McmosbsoBaume MHTepHeTa 1JIs momcka
nHGOPMAIINY 0 COBPEMEHHBIX CI0C00aX IIepeIadn 3JIeKTPOSHEPIUHI

Tema 4.4.
DNeKTpOMarHuTHHIC
BOJIHBI

OcyiiecTBiieHre paguolepenadyr u  paguompuema. VcciemoBaHue — CBOMCTB
9JIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOMJIBHOTO Tejied)oHa.

PasBurne 1eHHOCTHOrO OTHOLIEHMS K HM3ydYaeMbIM HA YPOKaX (DU3UKKU OOBEKTaM U
ocBamBaeMBIM BuaaMm gesrenbHocTd. OO0bscHeHMe IPUHIIMINAILHOIO pPAa3/IMJns
HPUPOOBl YHPYTMX W JJIEKTPOMATHUTHBIX BOJIH. V3JI0sKeHHe CYyTH 9KOJOIMYECKUX
po0JseM, CBA3AHHEBIX C 3JIEKTPOMATHUTHBIMY KOJIEOAHUAMY 1 BOJTHAMHU.

O0ObsicHEeHMEe POJIM JJIEKTPOMATHUTHBIX BOJH B COBPEMEHHBIX KCCIENOBAHUAX
Bceenennoit

Paszgea 5.0nTuka

Tema 5.1.
[Ipupona ceera

[IpumMeHeHNe Ha MPAKTHKE 3aKOHOB OTPAKEHUS U ITPEJIOMIICHHS CBETA MIPH PELICHUH 3a1ad.
OmnpezeneHne CIEKTPaIbHBIX TPaHHIl TyBCTBUTEIHHOCTH YEJIOBEYECKOTO TJIa3a.

YMeHue cTpouTh H300pakeHHsI IPEIMETOB, JaBaeMble JTMH3aMHU. PacdeT pacCcTOSHUS OT JIMH3BI
JI0 M300pakeHHs TpeIMeTa.

Pacuer onTryeckoi CHIIBI THH3EI.

Wzmepenne GOKYCHOTO pacCTOSIHUS JIMH3EL.

HcnplTanne Mozeneit MUKpocKona M Teneckona

Tema 5.2.
BomHoBrle CBOMCTBA
CBeTa.

HaOmronenue siBjieHUs WHTEp(EPEHIIMH DIICKTPOMATHUTHBIX BOJH. HaOmromeHwe sBICHUS
JTU(paKIMU JIEKTPOMArHUTHBIX BOJH. HabmroieHue sBICHUS MOMSPU3AINA SIEKTPOMAHUTHBIX
BOJIH. V3MepeHHWe MJIHHBI CBETOBOW BOJHBI 1O pe3yJbTaTaM HAOMIOACHUS  SBJICHUS
unrepdepenimu. Habmonenne spiaeHus audpakimu cBeta. HabmroaeHne siBICHHS MOSIPU3AIAN
U aucnepcun ceeta. [Touck pasznuumii U cxoAcTBa MeXIy TUPPAKIHOHHBIM U THCIEPCUOHHBIM
CIICKTPaMH.

[IpuBeacHHE MPUMEPOB TOSBICHUS B TMPHPOJAE W HWCIONB30BAaHUSA B TCXHHKE SBICHHMA
uHTepdepeHimy, AUGPAKIUK, MOMAPU3AMA W JUCHepCHH CcBeTa. IlepednciieHne MeETOI0B
NO3HaHHs, KOTOPBIC UCTIOJIb30BaHbBI TPY M3YYCHHH YKA3aHHbIX SBJICHHH

Pa3nen 6.91eMeHTHI KBAHTOBOM QU3HKH

Tema 6.1.
KBanToBas ontuka

Ha6monenne ¢doroanexrpuaeckoro sddekra. OObsicHeHne 3akoHOB CTojeToBa Ha OCHOBE
KBaHTOBBIX IIPECTABICHHH.

PacyeT MaKCUMaJIbHOIT KHHETHYECKOH 3HEPTHH HIEKTPOHOB MpHU (HOTO3IEKTpruIecKoM dddekTe.
Omnpenenenne  pabOTHl  BBIXOJA DJJIEKTpOHA TO TrpaduKy 3aBHCHMOCTH MaKCHMAJIBHOM
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KUHETHYEeCKOH JHEepruu (OTODICKTPOHOB OT YACTOTHI cBeTa. V3mepeHue pabOThl BBIXOZAA
3JIEKTPOHA.

[lepeuncrnenne mpuOOPOB YCTAaHOBKH, B KOTOPBIX HpHUMEHseTcs 0e3- HHEPLUOHHOCTD
dhoTorddexra.

OObsiCHEHHE KOPIYCKYJISIPHO-BOJHOBOIO Jyanu3ma CBOWCTB ()oTOHOB. OOBSICHEHHE pOJIH
KBAaHTOBOM OITHKH B Pa3BUTHH COBPEMEHHOU (HH3UKH

Tema 6.2.

dusuka atoma

Ha6ﬂ}0ﬂeHI/Ie JIMHEHYaTBIX CHGKTpOB.BI;I‘{I/ICJ'IeHI/IC JJIMHBI BOJIHBI € Bpoﬁﬂﬂ qacTuobl C
MU3BECTHBIM 3HAYCHUEM HUMITYJILCA.

Pacder wacToThI 1 JUIMHBI BOJIHBI UCITYCKAa€MOI'0 CBETA MPU NEPEXOJIC aTOMa BOAOPOJAa U3 OJHOI'O
CTAallMOHAPHOI'0 COCTOAHHUSA B JApYroe. OOBsICHEHHE TMPOUCXOKIACHUS JINHEWYaTOTO CIICKTpa
arToMa BOJAOpOAa W pasjinvust JTIMHEHYATHIX CIICKTPOB pPa3JIMYHBIX Ta30B. HCCJ’IGI[OB&HI/IC
JIMHEWYaTOTO CIICKTpa.

I/ICCJ'[eZ[OBaHI/Ie npyuHIOUna pa60TI;I JIFOMUHECIICHTHOW  JIAMITHI. Ha6HIOHeHI/I€ H O0OBSICHEHHE
npuHIUa Z[eﬁCTBHﬂ Jlasepa. HpI/IBeI[eHI/Ie IIpUMEPOB UCIIOJIB30BaHUA JIa3€pa B COBpeMeHHOfI
HayKE€ U TCXHUKE.

Hcnons3oBanue I/IHTepHeTa JUI TIOUCKa I/IH(l)OpMaIII/II/I O MEPCICKTUBAaX NPUMEHCHUS J1a3€pa

Tema 6.3.

®du3uKa aTOMHOTO s/1pa

PeructpupoBaHnue ssaepHbIX U3JIy4€HUH ¢ OMOILBIO cueTunKa [ eitrepa.

Pacuer sHepruu cBsA3u aTOMHBIX SIIED.

OmnpeneneHne 3apsa M MacCcOBOIO 4YMCIA aTOMHOTO spa, BO3HUKAIOUIETO B peE3yNbTaTe
PaIMoaKTHBHOTO pacHaza.

Berancnenune sHepruy, 0CBOOOXKAAIONIEHCS IPH PAANOAKTUBHOM pacmaje.

OmnpeneneHne NpoIyKTOB SACPHON PEaKIUN.

Berancnenune 3Heprun, 0CBOOOXKIAOIIEHCS IPH SIEPHBIX peaknusax. [loHnMaHne mpenMyInecTs
U HEJOCTaTKOB HCIIONB30BAHHMS AaTOMHOM SHEPrUM M HOHM3HPYIOIIMX M3Iy4eHHH B
MIPOMBIIIIEHHOCTH, METHIIHE.

W3noxkeHne CyTH OSKOJOTHYECKHX MpPOOJIeM, CBS3aHHBIX C OHOJNIOTMYECKHM JCHCTBHEM
PaIHOaKTHBHBIX U3ITy4eHHH.

[IpoBenenne kmaccuUKALUKM SJIEMEHTapHBIX YacTHI[ 10 HX (U3MYECKUM XapaKTepPHCTHKAM
(macce, 3apsity, BpeMEHH JKU3HHU, CIIMHY U T.J.).

[NonnManue IEHHOCTEH HAyYHOTO MTO3HAHUS MUpa HE BOOOIIIE AT YEI0BEYECTBa B LEJIOM, a Ul
Ka)XI0T0 00ydJaromerocsi JIMYHO, LEHHOCTEH OBIAJCHUS METOAOM HAyJHOTO IO3HAHUS I
JOCTIDKCHUSI yCIeXa B TI000M BHJIE MPAKTHIECKOH A TeNbHOCTH

Pasznea 7.9Boaronuns Becenennoi

Tema 7.1.

CtpoeHue u pa3BUTHE

Bcenennoi.
3BE3

DBOIIONHS

Habmronenue 3a 3Be3gamu, JIyHOH W miaHeTamu B Teneckorn. HaOmromeHne COMTHEUHBIX MATEH ©
MIOMOIIBIO TENECKOMa U COTHEYHOTO AKPaHa.

Hcnonp3oBanue MHTepHeTa U1 MOMCKA H300pakeHUH KOCMHYIECKNX 00BEKTOB M HH(POPMaIUH
00 wux ocobeHHOCTAX OOCYXIeHHE BO3MOKHBIX CIEHAapHeB »HBOJIOUWH Bcenennou. Hc-
monp30BaHNe HTEepHETa AN TOWCKA COBPEMEHHOW HWH(OPMAIMH O Pa3BHTHH BceneHHOM.
Ornenka uHGOPMAIUM C TO3UIMU €€ CBOWMCTB: JOCTOBEPHOCTH, OOBEKTHBHOCTH, IOJHOTHI,
aKTyaJbHOCTH U T. 1. Beruncnenue sHeprun, ocBoOOXKJatomeiics: MpU TepMOSIICPHBIX PEaKIHsIX.
DopMynrpoBKa IpodiIeM TEPMOSIECPHON SHEPTEeTUKH.

OObsicHEHNE BIMSHUSL COJIHEYHOW aKTHBHOCTM Ha 3emuro. [IoHMMaHHe pONM KOCMHUYECKHX
HCCIIeI0BAHNUM, NX HAyYHOTO U 3KOHOMHUUYECKOI0 3HAYEHUSI.

OO6cyXIeHre COBPEMEHHBIX THUIIOTE3 O MPOUCX0XkeHIH CONTHEYHON CHCTEMBI
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3. YueOHO-MeTOANYECKOEe H MAaTEePHAIbHO-TEXHNYECKoe o0ecreyeHne NporpaMmMbl
001eo0pazoBaTe/JIbHOM Y4eOHOM TUCUUIIMHBI

OcBoeHue mporpaMmMbl 0011e00pa3oBaTeIbHON y4eOHON NUCHUIUTHHBI «DU3UKaNIIpeoiaraet
HaAJMYUe B MPO(ECCHOHATBHON 00pa30BaTEIBHOM OpraHu3alliy, PeaTn3yIoNeH 00pa3oBaTeIbHYIO
nporpammy cpeasero oomero oopasoanus B npezaenax ocoenus [IIICC3 CIIO Ha 6a3e 0CHOBHOTO
o0miero oOpa3oBaHus, yueOHOTO KaOMHEeTa PU3UKH.

[lepeueHb OCHOBHOTO 00OPYI0BaHMs, y4€OHO-HATIISAIHBIX TTOCOOMIA:
— KOMIUIEKT MeOen IS IPernoaaBaTes,

— JEMOHCTPALMOHHBIN CTOJI,

— KOMIUIEKT MeOenu /ijisi 00yJaronmxcs Ha 25 ocagouHbIX MECT,
— nabopaTopHbIE CTCH/IBI,

— JIOCKa ayJUTOpHas,

— KOMILJIEKT y4eOHBIX IJIaKaTOB,

— KOMIUIEKT MOPTPETOB YUEHBIX-(PU3UKOB,

— TabiMia JeMOHCTPAlMOHHAs «IIPUCTABKH JIJIs1 00pa30BaHUs KPATHBIX U TOJBHBIX €AUHULY,
— Tabnuia JeMOHCTpAalMOHHAs «(HU3HUUECKHUE TOCTOSHHBICY,

— Tabnuia JeMOHCTPAlMOHHAs «MEXAYHApOAHAsS CUCTEMA SIUHULL CHY,
— TepMOMETD,

— Oapomerp,

— TICHXPOMETD,

— KOMITBIOTED,

— MYJIBTHMEIUA-TIPOCKTOP,

— DKpaH HAaCTEHHBIN,

— TaTUB C My(TOH U JaNKOH,

— JIMHAMOMETPBHI,

— OpYCKHU C OTBEPCTHIMH,

— HabopHI Te,

— Bechl JIJADOpaTOpHBIE,

— KamwIsipbl, MPOOUPKHU, KATOPUMETPHI,

— yCTaHOBKa JabopaTopHasi «A3MEpPEHHE ra30BOM MOCTOSHHON,

— ycTaHOBKa JabopaTopHas «Kod(pGUIHEHT TOBEPXHOCTHOTO HATSIKEHHS KHUIKOCTHY,
— TpuOOp ISl IEMOHCTPAIMH T'a30BbIX 3aKOHOB,

— KUJKOCTHBI MaHOMETP,

— mpuOop I u3ydeHus aeopmanun pacTsKeHUs, TIPYKUHEI,

— Habop 1O 3NEKTPOCTATHKE,

— MallIrHa JeKTPOPOpHAs Mallasi MoM,

— aMIIepMETPHI, BOIBTMETPHI, PE3UCTOPHI, KITFOUH, COSTUHUTENbHbIE TPOBO/IA,
— Habop KOH/IEHCATOPOB Y4EOHBIH,

— Habop MO paiuOTEeXHUKE,

— MOJEIb AJIEKTPOIBUTATENs,

— peocTtar y4eOHBIH,

— BOJBTOMMETD,

— TEPMOPE3UCTOPHI,

— TepMorapa,

— KOHJICHCATOPHI IEMOHCTPAIIHOHHBIE,

— JIeMOHCTPAIIMOHHBIN KOMIUIEKT TI0 AJIEKTPOAMHAMHUKE,

— PETYISITOP HANPSHKCHHUSI,

— yCTaHOBKa Ja00paTOpHAas «3JIEKTPOHHO-IBIPOYHBIIN ITePexoy,

— MYJIBTUMETD,
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— MallliHa BOJHOBAs,

— yCTaHOBKa Ja00paTOpHAs «3JIEKTPOMArHUTHBIC BOJIHBI,

— JIMH3BI,2KpaHbI, 3epKala,

— cTpobockKor,

— OCBETHUTEIIb,

— IUIOCKOTIapaJUICIbHbIE IJIACTUHBI,

— ycraHOBKa jJabopaTopHas «BHEUIHHN (HOTOdPPEKT»,

— CHEKTPOCKOII,

— IUIMTKA DJIEKTPUYECKasl.

[Tporpammuoe obecrieueHue:

— Microsoft Windows 7 (nmumensust Ne61046615, aBTOpU30BaHHBIA HOMEp JIMIICH3WATa
91049631ZZE1410),

— Microsoft Office 2003 (muuensus Ne41764220, aBTOPU30BaHHBIM HOMEp JIMIICH3HMATA
61748179ZZE0902),

— PN KL 4851RATFQ Kaspersky WorkSpace Security Russian Edition. 250-499 User 1 year
Educational Renewal License (JIuniensuonnoe cornamenne Ne JI0A300419/1-1/175).

B 6ubnuoreunsiii GoHI BXOAAT yueOHHUKH, yueOHO-MeToAuYecKuil komiuieke aucuurinasl (YMK/),
o0ecreynBaroIne OCBOCHHE WHTEIPUPOBAHHOMN yueOHOU JUCLUIUIVHBI «Dusukar,
PEeKOMEeHIOBAHHBIE WJIM JOMyIIeHHBbIe [Js MCIOJIB30BAHUSA B HIPO(ECcCHOHATIBHBIX
00pa3oBaTeJIbHBIX OPTAHU3AIIUIX, PeaJTHU3YIOIINX 00pa30BaATEeIbHYIO IIPOTPaAMMYy CPeIHEero
obmrero obpasoBanusa B mpenenax ocsoenus IIIICC3 CIIO ma 6ase ocHOBHOro 00IIErO
oOpas3oBaHUsI.

Bubnaumoreunsrit poHa MoKeT OBITH MOIOJHEH (PU3NMYECKUMHU OHIUKJIOIEeIUSIMMH,
aTjacaMu, CJIOBApSAMH M XpecToMaThed II0 (pu3uKe, COPABOYHUKAMHU II0 (PU3UKE U
TeXHHKe, HaAyYHOM ©W  HAYYHO-IIOIYJAPHON  JIHUTEpPaTypol  ecTeCTBEHHOHAYYHOTO
COIIepPsKaHUA.

B mporiecce ocBoenus mporpaMMbl yUeOHON UCITUILINHBI CTYIEHTHI JOJIKHBI IMETh
BO3MOSKHOCTH JIOCTyIla K 9JIEKTPOHHBIM y4eOHBIM MaTepuaniaM 1o (QHU3HKe, MMEIOIIUMCS B
CBOOOHOM JI0CTyTIE B ceTH VHTepHET (3JIEKTPOHHBIM KHUTaM, IPaKTHKyMaM, TeCTaM U JIp.).
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4. UnopmannoHHoe odecneyeHue 00yueHus

Jluteparypa 1Jifl CTYy1€HTOB
OcCHOBHBIE HICTOYHUKU:
1. Imutpuena, E. 1. ®usnuka B nmpumepax u 3agadax : yueOHoe mocobue / E.W. Imurpuesa, JI./1.
Hesnesa, JI.JI. Koctrouenko. - 2-¢ uza., nmepepad. u gom. - Mocksa : POPYM : UHOPA-M, 2021. -
512 c. - (Ilpodeccuonansuoe obpazoBanme). - ISBN 978-5-91134-712-3. - Tekcr : 37IEKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1138798

JlonoJIHUTeIbHbIEe HCTOYHHKH:
1. T'ynua, H. B. YauBurensnas ¢usuka/ H.B.T'ynma. — 2-e¢ u3g., ucnp. m gom. — Mocksa :
M3narensctBo FOpaiit, 2020. — 442 c.— (OrtkpeiTas Hayka). — ISBN 978-5-534-12880-2. —
Tekcer : anextponnsiii // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/448494
2. Kysnenos, C. U. CnpaBounuk no ¢usuke : yaeonoe mocooue mist CI10 / C. 1. Ky3nenos, K. H.
Porosun ; mon penakuuei B. B. JlapuonoB. — Caparos : [IpodobpazoBanme, 2017. — 219 ¢. —
ISBN 978-5-4488-0030-6. — TekcT: ayekTpoHHBIN // DnekTpoHHO-OMOnMMoTeyHas cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/66399.html
3. Ilanbiruna, A. B. ®usuka : nabopatopusiii npaktukym ans CIIO / A. B. Ilaneiruna. — Capatos :
[TIpodobpazosanme, 2019. — 84 c. — ISBN 978-5-4488-0331-4. — TekcT : DIEKTPOHHBIA //
DNeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS : [calT]. — URL:
http://www.iprbookshop.ru/86155.html
4. Tlapmakos, A. H. ®u3uka B 3agadax. Mexanuka : yaeobnoe nocodue s CIIO / A. H. Ilapiiakos.
— Capartos : [Ipodobpazosanne, Aii [Tu Ap Menua, 2020. — 198 ¢. — ISBN 978-5-4488-0665-0,
978-5-4497-0263-0. — TekcT : aneKTpoHHbIH // DnekTpoHHo-0nbnnoreynas cucrema [IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/88764.html
5. Tpodumona, T. 1. Kpatkuii kypc pusuku ¢ mpuMepamu pelieHus 3aaad : yaeoHoe nocooue / T.H.
Tpodumona. - 4-e mu3n., crep. - M. : KHOPVYC, 2017. - 280 c. - (Cpennee mpodeccuoHanbHoe
oOpasoBaHme).
6. Yakak, A. A. MonekynsapHas ¢usuka : yuedbnoe mocobme mis CIIO / A. A. Yakak ; mox
penakmueit M. I'. Kyuepenko. — Capatos : [Ipodobpazosanue, 2020. — 377 ¢. — ISBN 978-5-
4488-0670-4. — TekcT : 3NMeKTPOHHBIH // DiiekTpoHHO-O0nOmoTewHas cuctema [PR BOOKS : [caiit].
— URL.: http://www.iprbookshop.ru/91895.html

Jluteparypa ais npenogasareien
1.06 o6pazoBanuu B Poccuiickoit @enepanuu:peaepanbubiii 3aKkoH oT 29.12. 2012 Ne 273-03 (B pen.
dbenepanbabIX 3ak0HOB OT 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-D3,
otT 23.07.2013 Ne 203-@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-
@3, or 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMH DepnepanbHbiM 3akoHOM 0T 04.06.2014 Neo 145-®3 , B pen. Ot 03.07.2016,c
nu3M.ot19.12.2016.
2.Ilpuka3 MunuctepctBa obpazoBanus u Hayku PD ot 31 nexadps 2015 Nel578 «O BHeceHuu
U3MeHeHU B (enepanbHbIl rocynapcTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT CpPEAHEro OOIIero
oOpa3zoBaHMs, YTBEpKAEHHBIM TpUKazoM MuHHCTepcTBa 00pa3oBaHUsi W Hayku Poccuiickoit
Oenepanun ot 17 mast 2012 No413.
3.Ilpukaz MunoOprayku Poccum ot 29.12.2014 Ne 1645 «O BHecenuu wusMmenenwii B I[lpukas
MunucrepcTBa o0pazoBanus u Hayku Poccuiickoit ®enepanuu ot 17.05.2012 Ne 413 “O06 yTBepxk-
neHun (enepabHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHETO (TMOTHOTO) OOIIEeTro
00pazoBaHUs».
4.IIucemo [lemaprameHTa rocy1apcTBEHHOW MOJUTHKHU B cdepe MoAroToBKu padouux kaapos u AI10
Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHJanuy MO OpraHU3alMU MOJXY4YEHHUS
cpennero oOmiero oOpa3oBaHHS B TIpeaesiax OCBOCHMSI OOpa3oBaTEIbHBIX MPOTPAMM CPEIHETO
npodeccuoHaIbHOr0 00pa3oBaHusi Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHUS C yueTOM TpeOoBaHMA
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https://znanium.com/catalog/product/1138798
https://urait.ru/bcode/448494
http://www.iprbookshop.ru/66399.html
http://www.iprbookshop.ru/86155.html
http://www.iprbookshop.ru/88764.html
http://www.iprbookshop.ru/91895.html

(denepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB W MOJIyd4aeMOW NPOdEeccCHH WIn
CHEIUATLHOCTH CPEIHEro MPOPECCHOHATHPHOTO 00Pa30BaAHUS.

S5.IIpumepHas ocHoBHas oOIIeoOpa3oBareiIbHasl MporpaMMa CpeIHero oOIero oOpa3oBaHUs,
0100peHHass pemieHreM  (denepanbHOro  y4eOHO-METOJAMYECKOro OOBbeIWHEHHS T0  oOlmemMy
oOpa3zoBaHuiO(TIPOTOKOT OT 28 mroHs 2016T. Ne2/163.

6.Denepanpabiii 3ak0H 0T 10.01.2002 Ne 7-®3 «OO6 oxpaHe oOkpyxkaromed cpenb» (B peda. OT
25.06.2012, c u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.
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