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1. HOSICHUTEJBHASA 3AIINCKA

PaGouas mporpamma o61eo6pazoBaTenbHoi yueoHou auctumumasl OV J[.09
«Dusuka» npeaHazHaueHa s u3ydeHus ¢usuku B OI'BIIOY  «byiickom
TEXHUKYME JKEJIe3HOJOpOoKHOTro TpaHcnopta KocTpomckoir oOnactu» (manee
TEXHUKYM), peaju3yloleM o00pa3oBaTelbHyI0 IPOrpaMMy CpEIHEro OOIero
oOpazoBaHuss B  TMpejeliax  OCBOEHUS  OCHOBHOM  mpodeccroHaIbHOM
oOpazoBarensHOil nporpammel CITO (OINIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHHsS TpPU TOATOTOBKE CIICIMATUCTOB CpPEIHETO0 3BEHA. Pabouas
nporpamMma paspabotaHa Ha ocHoBe TpeOoBanuit PI'OC cpemnero o061IETO
oOpa3oBaHUs, TPEABABISIEMBIX K CTPYKTYpe, COACPKAaHUIO U Pe3yJbTaTam
ocBoeHusa yueOHoM nuctmiuiHel OVY].09 «®usuka», B COOTBETCTBUU C
PexoMeHmanusiMu 10 OpraHu3aliy MOJIyYeHUs] cpeHero oliiero oopa3oBaHus B
npezesiax OCBOEHUSI 00pa30BaTENbHBIX MPOTPAMM CPEIHEr0 MPOo(ecCHOHAIBHOIO
oOpa3zoBaHusi Ha 0aze OCHOBHOTO OOIIEro oOpa3oBaHMsI C YYETOM TpeOOBaHMIA
denepalbHBIX TOCYAApCTBEHHBIX O0pa30BaTEIbHBIX CTAHJIAPTOB U MOJIy4aeMOM
npodeccun win npodeccun cpenHero npodeccuoHaIbHOro 00pazoBanus (MMCHMO
JlenapTameHTa TOCy/1apCTBEHHOM MOJUTHUKHU B cepe MOJArOTOBKU pabodynX KajpoB
u JIIO Munobpuayku Poccum ot 17.03.2015 No 06-259). Copnepxanue
nporpammbl OY J[.09 «Duszuka» HampaBiIeHO HA JOCTUXKEHUE CISAYIONUX HeJe:

1. ocBoeHwue 3HaHU O PyHIAMEHTATBHBIX (PU3NYECKUX 3aKOHAX U MPUHIIMIIAX,
JIeXKAIUX B OCHOBE COBPEMEHHOW (PU3MYECKOM KapTUHBI MuUpa; Haubojee
BAXKHBIX OTKPBITUSIX B 007acTH (DU3MKH, OKA3aBIIMX ONPEEISIONee
BIIMSTHYC HA PA3BUTHE TEXHUKHU M TEXHOJOTHH; METOAaX HAYIHOTO ITO3HAHUS
TPUPOJIBL;

2. OBJAJCHUEC YMEHUSMHU MPOBOIUTH HAOIIOACHUS, INIAHUPOBATh U BBITOJIHATH
OKCIIEPUMEHTHI, BBIIBUTATh THIOTE3bl M CTPOUTH MOJEIH, TPUMCHSITH
MOJIyYCHHBbIC 3HaHUS 10 ¢u3NKe IS OOBSCHEHUS Pa3HOOOpa3HBIX
bu3MYeCcKuX SIBJICHUM M CBOMCTB BEIIECTB; MPAKTUUYECKH HCIOIb30BATh
dbu3nueckue 3HAHUA, OIEHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOM
uHdopMaIuy;

3. pa3BUTHE TMO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B TIporiecce MpUOOpeTeHUs] 3HAHUM U YMEHUH 1o (hHU3UKE C
WCIIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB MH(POPMAIMA W COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

4. BOCIMHTaHHUE YOSKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB IPHUPO/IHI,
WCITOJI30BAHUS JIOCTH)KCHUH (DU3UKM Ha OJIaro pa3BUTHS YEIIOBECUCCKOMN
[UBWIM3ALNK; HEOOXOAMMOCTH COTPYJHHUYECTBA B MPOIIECCE COBMECTHOIO
BBITIOJTHCHHUS 3a]1a4, YBOKUTEILHOTO OTHOIIICHHSI K MHEHHUIO OIITOHEHTA MTPH
0o0CyXJeHUU TPOoOJIeM E€CTECTBEHHOHAYUYHOI'O0 COJAEpP)KaHMS; TOTOBHOCTH K
MOPAJIbHO-ITHYECKOW OIICHKE WCIOJIb30BaHUSI HAYYHBIX JOCTHIKEHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPYKAIOIEH CPEJIbI;

5. WCMoNB30BaHWE TPUOOPETCHHBIX 3HAHWUM W YMEHUW Ui peIIeHUs
MPAKTUYECKUX 3a/ad TOBCEIHEBHOW >KW3HM, OOecredeHus: 0e30MacHOCTH
COOCTBEHHOW JKW3HH, PAlMOHAIBHOTO TPUPOJIOINOIB30BAHUS U OXPaHBI
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OKpYXarolel cpeabl U BO3MOKHOCTh NPUMEHEHUS! 3HAHWM MpU PEIICHUH
3aJ1a4, BO3ZHUKAIOIIKX B MOCJENYIOIIENH MPodhecCnOHATBHOM e TEIbHOCTH.

B nporpaMMy BKJIIOYEHO COAEpIKaHUE, HAIPABJIECHHOE HAa (OPMUPOBAHUE Y
CTYJAEHTOB KOMIIETEHIIMH, HEOOXOAMMBIX UId KayecTBeHHOro ocoeHus OITOIT
CIIO Ha 6a3e OCHOBHOTO 00IIEr0 00pa30BaHuUs C MOJYUYEHUEM CPEIHEro oOLIero
oOpa3oBaHMs, NIPOrpaMMbl  IHOJATOTOBKM  KBaJU(HUIMPOBAHHBIX  paboymX,
cnyxkamux (I[TITKPC).

2. OBIIIASI XAPAKTEPUCTUKA YYEFHOU JUCIHUILINHBI
OV.09 «®U3UKA»

B ocHoBe yueOHoN aucuuminasl OY /(.09 «®Dusnka» neXKUT yCTaHOBKA Ha
dbopmupoBaHre y O0O0ydaeMbIX CHCTEMbl 0a30BbIX TIOHATHH (U3UKA W
MPEACTABICHUI O COBPEMEHHON (PM3MUECKON KapTHHE MUpA, a TAKXKe BbIpaOOTKa
YMEHUH MPUMEHATh (PU3NUYECKHUE 3HAHUS KaK B IPOPECCUOHAIBHON JIEATEIbHOCTH,
TaK U JJIs1 PeLEeHUs )KU3HEHHbIX 3a/1a4.

MHorue nosjoxeHusi, pa3BuBaemble (U3UKON, pACCMaTPUBAIOTCS KaK OCHOBA
CO3/laHMsl M  HUCHOJb30BaHUS HMH(POPMAIMOHHBIX U  KOMMYHUKAIIMOHHBIX
texHonorut (MKT) — opgHoro w3 Haubosiee 3HAYMMBIX TEXHOJOTHYECKHX
JOCTHKEHUI COBPEMEHHOM [IUBUIN3ALINH.

®dusuka JaeT K04 K MOHUMAHUI MHOTOYMCJIEHHBIX SIBICHUH U MPOLIECCOB
OKpY>KaIoIllero Mupa (B €CTECTBEHHOHAYYHbBIX 00JIaCTAX, COL[MOJIOTUH, SIKOHOMHUKE,
A3bIKE, TUTEPATYpPE U 11p.). B dusuke popMupyroTCs MHOTHE BUIbI ACSITEIBHOCTH,
KOTOpbIE HMEIOT MeTanpeIMeTHbId xapakTtep. K HHM B TmepByr0 oudepenb
OTHOCATCA: MOJEIUPOBAHUE OOBEKTOB M MPOILECCOB, MPUMEHEHUE OCHOBHBIX
METO/IOB TO3HAHUS, CUCTEMHO-UH(OPMAIIMOHHBIA aHanu3, (QOopMyIHpOBaHUE
TUIO0TE3, aHAJIM3 U CUHTE3, CPaBHEHHE, 0000IICHNE, CUCTEMATU3alsl, BbISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, MOMCK AHAJIOrOB, YINpaBlieHHE OOBEKTaMH U
npoueccaM. VMIMEHHO 3Ta JUCHUIUIMHA ITO3BOJSET IMO3HAKOMUTH CTYAEHTOB C
HAayYHbIMU METOJAaMH MO3HAaHMs, HAYYUTh UX OTJIMYaTh TUIOTE3Y OT TEOpHH,
TEOPHIO OT IKCIIEPUMEHTA.

®dusuka uUMeeT OyeHb  OOJBIIOE M BCEBO3pACTAIOLEEe  YHCIIO
MEXIUCUUIUIMHAPHBIX CBA3€H, MpUYeM Ha ypOBHE KaK MOHATUHHOTO ammnapara,
Tak W MHCTpyMmeHTapus. Cka3aHHOE TO3BOJSIET paccMaTpuBaTh (U3MKY Kak
METaJUCLUUIUINHY, KOTOpas MpeAOCTaBIseT MEXKIUCHUIUTMHAPHBIN SI3bIK IS
ONMMCAHUS HAYYHON KapTUHBI MUPA.

dusnka SIBJISICTCS CHUCTEMOO0OPA3yIOIIUM dhaxTopom TUISt
€CTECTBEHHOHAYYHBIX Y4Y€OHBIX MPEIMETOB, IMOCKOJIbKY (U3UUECKUE 3aKOHBI
JeXaT B OCHOBE COJEp)KaHMUS XHUMHUM, OuoJioruu, reorpaduu, acTpOHOMUU U
CHeIUalIbHBIX  AUCHUIUIMH  (TeXHUYECKas  MEXaHWKa,  DJIEKTPOTEXHMKA,
ANEKTpOHUKA W Jp.). YueOHas aucuumiimHa OVY].09 «®Duszuka» coznaer
YHUBEPCAIBHYIO 0a3zy i U3y4deHHUs OOmenpoPpeCcCHOHANBHBIX U CIEUATBbHBIX
JTUCIMIUINH, 3aKJa1bIBasi GyHIaMEHT JJIsl TOCIeIYIOIIero 00y4YeH sl CTYI€HTOB.

OOnanast JOTMYECKOW CTPOMHOCTHIO M OMHMPAsCh Ha SKCIEPUMEHTAJIbHBIC
daktel, yuebHas mucuummHa OVY].09 «®usuka» ¢GopMupyer y CTyIEHTOB



NOJJIMHHO Hay4yHO€ MUpOoBO33peHue. Ddusuka sSBISIETCS OCHOBOM YYE€HHUS O
MaTepuaIbHOM MUPE U PeliaeT Mpo0IeMbl 3TOTO MUPA.

B conepxanuu y4yeOHOW MUCHMIUIMHBI TO (U3MKE TMpPU TOJATOTOBKE
oOy4Jaronmxcs 1o npodeccun €CTECTBEHHOHAYYHOTO npoduis
npodeccuoHanbHOT0 00pa3oBaHus MPOPUILHON COCTABIISIONIEH SBISETCS pasiel
«OCHOBBI MOJIEKYJISIPHOH (U3UKK M TEPMOJUMHAMUKH», TaK Kak mpodeccus
43.01.09 «IloBap, KOHAMUTEpP» OTHOCHUTCS K O3TOMY MNpowiro W CBs3aHa C
TEPMOIMHAMHYECKUMHU TPOIIECCAMU TPUTOTOBIICHUS OJIFO/I.

Teopernueckue cBeaeHUS MO (U3UKE TOTOJHSAIOTCS JEMOHCTPALUSIMH M
1a00paTOPHBIMU paboTaMH.

N3yuenne obmeoOpazoBaTenbHol yueOHoi nucuumuinabl OY .09 «Duznka»
3aBEpIIACTCS MOABEJACHUEM UTOTOB B (DOpMe AK3aMEHa B paMKax MPOMEXYTOUHOU
aTTeCTallMd CTYJICHTOB npouecce ocBoenusa OIIOII CIIO ¢ nonydenuem
cpennero obiero oopazosanus (ITITKPC).

3. MECTO YYEBFHOM JJUCIUIIJIMHBI B YYUEFHOM ILVIAHE

VYuebnas gucruruinaa OY J1.09 «Duszukay gBisercss yueOHbIM MPEAMETOM T10
BBIOOpY U3 00s3aTenbHON mpenMeTHor obnactu «EctectBenHble Haykn»y OI'OC
cpeaHero ooiiero oopa3oBaHus.

B texnukyme yueOHas nucuurmiimHa OVY].09 «®Dusuka» wusydaercs B
obmeo6pazoBarenbHOM Iukie yueoHoro miana OITOIT CITIO na 6a3e 0OCHOBHOTO
o01iero 00pazoBaHus C MOJIyYeHHEM cpeaHero odmero oopasosanus (ITIIKPC).

B yueOnbix mmanax IIIIKPC wmecro yueOHoi aucuummael OV /.09
«Dusuka» — B cocTaBe 0011e00pa3z0BaTENbHBIX YUEOHBIX AUCLMIUIMH 110 BHIOOPY,
dbopmMupyeMbIX U3 00s13aTeNIbHBIX NMpeaMeTHbIX 00s1acteit ®I'OC cpennero oodiero
oOpazoBanus, npodeccuu: 43.01.09 «IloBap, KOHAUTEP» E€CTECTBEHHOHAYYHOI'O
npodust mpodhecCUOHATIBHOTO 00pa30BaHUsI.

4.PE3YJBbTATHI OCBOEHUSA YUYEBHOW U COUTIIMHBI
OcBoenue coaepkanus yueOHo qucturinabl OY J[.09 «Pusukay obecrieunBaeT
JIOCTUKEHUE CTYJEHTAMU CJIECAYIOIINX Pe3yJIbTATOB:
JIUYHOCMHbBIX
— YyBCTBO TOPJOCTH U YBAKEHUS K HCTOPUU U JOCTHUKEHUAM OTEUECTBEHHOM
busnyeckoil Hayku; (U3MYECKH TPAMOTHOE TMOBEICHHE B MpodecCHOHATHLHOM
NEATeTLHOCTH W OBITY TNpu oOOpameHuu ¢ NpudopaMud U YCTPOMCTBaMU;
— TOTOBHOCTHh K MPOJOJDKEHHIO OO0pa30BaHMS W TOBBIIICHUS KBadu(UKAIUA B
n30paHHOM TPOPECCUOHATILHON ACSATEILHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
(bU3NIECKUX KOMIIETEHIIUHN B ATOM;
— YMEHHE WCIO0JIb30BaTh JIOCTHXKCHHS COBPEMEHHOW (PU3MUECKON HayKu U
(bU3NYECKUX TEXHOJIOTUIM Il TOBBIIMICHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO
pa3BUTHS B BHIOpaHHOM NTPO(ecCHOHaNbHOM eI TeIbHOCTH;
— yMEHHE CaMOCTOSITEIbHO J0ObIBaTh HOBBIE i ceOs (u3uyeckue 3HAHUS,
UCIIOJIB3YSI JIJIsl TOTO IOCTYIHBIE NCTOYHUKU MH(HOPMAIIHH;
— YMEHHE BbICTPauBaTh KOHCTPYKTHUBHBIE B3AMMOOTHOIIIEHUS] B KOMAHJIE 1O penie-
HHIO OOIIMX 3a/7a4;



— YMEHHUE YHOPABIATh CBOEHW IMO3HABATENBHOW JEATEIBHOCTBIO, IPOBOAUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOT'O MHTEIIEKTYaJIbHOTO Pa3BUTHUS;
MemanpeomMen X
— HUCTIOJIb30BAHKUE PA3JIMYHBIX BUJIOB IMO3HABATEIBHON JIEATEILHOCTH JJIsl PEIICHUS
busznueckux 3ajay, MPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUs (HaOMIOJCHUS,
OMMCAHMS, HM3MEPEHHUs, OKCIEPUMEHTA) JUIsl U3Y4YEHHUS pPa3juyHbIX CTOPOH
OKPYKAIOIIEH IEMCTBUTEIILHOCTH;
— HCMOJIb30BAHHE OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONEPALMil: TOCTAHOBKHU 3a/1a4H,
dbopMylIUpOBaHUSl TUIOTE3, aHalvM3a M CUHTE3a, CpPaBHEHUs, O0O0OIIeHMUS,
CUCTEMATHU3ALIMH, BBISBIICHUS MPUYMHHOCIEICTBEHHBIX CBS3€H, IOMCKA aHAJIOIOB,
dbopMynupoBaHUS BBIBOJOB IJIsi M3Y4YEHHUS PA3IUYHBIX CTOPOH (U3MUYECKUX
OOBEKTOB, SBJICHUHA U MPOLECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOAUMOCTH
CTaJIKUBAThCA B MPo(ecCHuOHANBHOU cepe;
— YMEHHE TE€HEpHpOBaThb WJEU U OINPEAEATh CPEACTBA, HEOOXOAUMBIE IS HUX
peanu3anny;
— YMEHHUE HCIIOJIb30BATh PAa3JIMYHblE MCTOUYHUKH JI1 MOJIY4YeHUs (U3HUECKON
uH(pOpMallK, OLIEHUBATh €€ JOCTOBEPHOCTH;
— YMEHHME aHAIM3UPOBATh U MPEJCTABIATh MH(GOPMAIMIO B PA3JIMYHBIX BUJAX;
— yMeHue MyOJUYHO MpPEACTaBIATh PE3yJbTaTbl COOCTBEHHOI'O MCCIIEI0BaHUS,
BECTU JAMCKYCCHHU, JOCTYIIHO U TapMOHMYHO cO4YeTas cojAepk aHue U (POopMbl
IpeacTaBiIIeMOl HH(popMauu;
npeoMemHulxX:
— copMHUPOBAHHOCThH TPEACTABICHUN O PoJid U MecTe (U3UKH B COBPEMEHHOMU
HAay4YHOM KapTHHE MUpa; MOHUMaHUE (PU3NYECKOM CYIIHOCTH HAOJIOJIaeMbIX BO
Bcenennot  sBienuii, poau  Qusuku B (HOPMHPOBAHMM  Kpyrozopa u
(yHKUIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUsI MPAKTHUECKUX 3a/1a4;
- BJIaJICHUE OCHOBOIIOJIaratoIIMHU puznyeckumMu MOHSTUSIMU,
3aKOHOMEpPHOCTSIMH, 3aKOHAMH W TEOPHUSIMH; YBEPEHHOE HCIOJIb30BaHUE
(bu3nyeCKOil TEPMUHOJIOTHUN U CUMBOJIUKH;
— BJAJCHUE OCHOBHBIMM METOJAMH HAy4YHOIO ITO3HAHHUS, HCIOJb3YyEMBIMU B
busuKke: HAOIIOIEHUEM, OITUCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;
— yMeHHusi o0pabaThiBaTh Pe3ysbTaThl U3MEPEHUN, OOHAPYKMBATh 3aBUCHMOCTH
MeXy (PU3NMYECKUMHU BETMYMHAMHU, OOBSCHATH MOJIyYEHHbIE PE3yIbTaThl U JeNIaTh
BBIBOJIBL;
— c(hopMUPOBAHHOCTb YMEHUS pelIaTh PU3NUYECKUE 3a1a4H;
— c(pOPMHUPOBAHHOCTh YMEHUS NMPUMEHSATh MOJYyYCHHbIE 3HAHUS JIJIS1 OOBSICHEHUS
YCIIOBUM NMPOTEKaHUs (PU3NYECKUX SIBJICHUIN B IPUPO/IE, MpodeccuoHanbHoM cdepe
W 08  TOPUHATHS — NPAKTHUYECKUX  PEIIeHHMHM B MOBCEIHEBHOM  KU3HMU;
— ¢c(OpMUPOBAHHOCTh COOCTBEHHOM MO3WIMM MO OTHOLIEHHUIO K (PU3UYECKOU
uHbOpMaInK, MOTy4aeMON U3 Pa3HbIX HICTOYHUKOB.

CTyneHT, OCBOMBIIMI 00pa30BaTeiIbHYI0 MpPOrpamMMy, IOJDKEH o0janaTh
CJIETYIOIMMHU OOUTUMH KOMITETEHIIUSIMU:
OK 01. BriOupars cnocoOsl pemieHus 3aaad npopecCHOHATBHON AEATeIbHOCTH,
NPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.



OK 02. OcymecTBisaTh TMOUCK, aHAIW3 M MHTEPOpPETanuio uHGOpMaluy,
HE0OXOAMMOM ISl BBIMOJHEHUS 33/1a4 Mpo(hecCUOHATBHOM EeATeTbHOCTH.

OK 03. IlmanupoBaTh M peaqu30BbIBaTh COOCTBEHHOE MPOGEeCcCHOHANTBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. Paborars B KOJUIGKTHBE U KOoMaHJE, Y(PGEKTUBHO B3aUMOJEHCTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM, KJIMEHTaMHU.

OK 05. OcymecTBiasiTh YCTHYHO U MHCBMEHHYK) KOMMYHHUKAIIMIO Ha
rOCYJapCTBEHHOM SI3BIKE C YYETOM OCOOEHHOCTEH COLMAIBHOIO U KYJIbTYPHOIO
KOHTEKCTA.

OK 06. IIposiBASATh Tpa)xIaHCKO-MATPUOTHUYECKYIO MO3ULMUIO, AEMOHCTPUPOBATH
OCO3HAaHHOE TIOBEJICHWE Ha OCHOBE TPAJAULMOHHBIX OOLICUETOBEUECKUX
LIEHHOCTEM.

OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKPY’KAIOIIEH Cpebl, pecypcocOepeRkeHuIo,
3¢ (HEeKTUBHO AEMCTBOBAThH B UPE3BHIUAMHBIX CUTYAIUSX.

OK 08. HcnonwszoBath cpenctBa (hU3MUECKOW KyIbTYpPHI JJISI COXpPaHEHUS H
YKpEIUIEHUsI 3/10pOBbs B IIpolecce MNpo(ecCHOHATBHON JAESITENbHOCTH U
NoJIIepKaHUsl HEOOXO0AUMOTO YPOBHS (PU3NUECKON MTOATOTOBICHHOCTH.

OK 09. HUcnonwszoBarh WHGMOPMAIIMOHHBIE TEXHOJOTHMH B MpodeccuoHaTbHOM
NEATEIBbHOCTH.

OK 10. ITonp3oBaThcst mpohecCHOHATBHON JOKYMEHTalMel Ha roCcyAapCTBEHHOM
Y UHOCTPAHHOM SI3bIKE.

OK 11. [ImannpoBats NPEAINPUHUMATEIBCKYIO NEATEIIbHOCTD B
npodeccuoHanbHOM cdepe.

5.COJIEP’KAHUE U CTPYKTYPA YYEBHOM JUCHUIIJINHBI
5.1. Conep:kanue yueOHOM TUCHMILIMHBI
Bsenenue
duzuka — (QyHmaMeHTandbHas Hayka O mnpupojie. EcTecTBeHHOHay4HBIN
METOJ| NTO3HAHUS, €r0 BO3MOKHOCTU M T'PAHULIbI IPUMEHUMOCTHU. DKCIIEPUMEHT U
Teopusl B Ipollecce Mo3HaHUs MpUpoibl. MoaenupoBanue PU3NYECKUX SIBJICHUN U
npoueccoB. Ponb 3kcnepyuMeHTa W TEOPUHM B IPOLIECCE TMO3HAHUS IIPUPOIBI.
®duznueckass BenuuuHa. [lorpemHocTr u3MepeHU (PU3MYECKUX  BEIUYUH.
duznueckne 3aK0HBI. [ paHUIBI TPUMEHUMOCTH (PU3NYeCKUX 3aKOHOB. [loHsTHE 0
dbuznyeckoil kapTuHe Mupa. 3HaueHue Gu3uku npu ocBoeHuu npodeccuii CI10 u
crenmanbHocteit CIIO.
Pazgea 1. Mexanuka

Kunemaruka. Mexanuueckoe asmxkenue. [lepememenue. [Tyts. CKOpOCTb.
PaBHOMEpHOE TIPSMOJIMHEHHOE JBWXEHHE. YCKOpeHue. PaBHOmepemMeHHOe
npsiMoJIMHeHoe ABWKeHne. CBoOOIHOE TajieHue. J[BikeHue tesna, OpOoIIeHHOTro
IO/ YTJIOM K TOpU30HTY. PaBHOMEPHOE NBHXKEHUE IO OKPY>KHOCTH.

3axonbl mMexanunkn Hbrotona. Ilepsoiii 3akoH Herotona. Cuna. Macca.
Nmnynsce. Bropoit 3akon HproroHa. OCHOBHOM 3aKOH KJIACCMYECKOM JTUHAMHUKH.
Tperuit 3akon HptoToHa. 3aKOH BCEMUPHOTO TATOTEHUA. [ paBUTAllMOHHOE MOJIE.
Cuna Tsxectu. Bec. CriocoOb1 m3amepenust Macchl Tell. CHITbl B MEXAHHKE.



3akoHBI COXpaHeHMsT B MeXaHMKe. 3aKOH COXPaHCHUS HMITYJIbCA.
PeaktuBHOe nBmkeHue. PabGora cuibl. PaboTa moTeHIManbHbIX CUjl. MOIIHOCTS.
Oneprusa. Kunernueckasa sHeprus. [loTeHumanbHass 3HEprusi. 3aKOH COXPAHEHUS
MEXaHH4eCKoil 3Heprun. [[puMeHeHne 3aKOHOB COXPaHEHUS.

Jemoncmpayuu
3aBUCUMOCTH TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.
Buapl MEXaHUYECKOTO IBUKECHUSI.
3aBUCUMOCTh YCKOPEHHUS T€Jla OT €r0 MAacChl U CUIIBI, IEUCTBYIOIIEH Ha TEJO.
CrnoxxeHue cui.
PaBeHCTBO U MPOTUBOIOI0KHOCTh HAITPABIICHUS CUJI ICCTBUS U
IIPOTUBOACUCTBHS.
3aBUCUMOCTH CUJIBI YIIPYTOCTH OT Ae(OpMallui.
Cuitbl TpeHUSI.
HesecomocTs.
PeakTuBHOE NBUKEHUE.
[lepexo NOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Jlabopamopnwie pabomul

HccnenoBanue ABUXKEHUS Tena O IEMCTBUEM MIOCTOSIHHOW CUJIBL.
N3ydeHune 3aKk0Ha COXpaHEHUSI UMITYJIbCA.
N3yyeHue 3aKOHOB COXpaHEHHUS Ha MpUMEpPE yaapa MapoB U 0aTUCTUYECKOTO
MasITHUKA.
N3yuenne ocoOEHHOCTEM CHIIbI TPEHUS (CKOJIbKECHHUS).
Pasznes 2. OcHOBBI MOJICKY/JISIPHOM (PU3UKH M TEPMOJIUHAMMUKH

OCHOBBI  MOJICKY/JISIDHO-KHHETHYeCKOH Teopuu. WaeanbHbId ras.
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. Pa3Mepbl u macca
MOJIEKYJT M artoMoB. bpoyHoBckoe nBwxkenue. Auddysusa. Cunbl u sHEprus
MEXMOJICKYJIIPHOTO B3auMojeicTBusa. CTpoeHHe Ta3000pa3HbIX, KUIKUX U
TBepAbIX Tesn. CKOPOCTH JABUKEHHUSI MOJIEKYNI U UX u3MepeHue. WmeanbHblid ras.
JaBnenne raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOM TEOPUU Ta30B.
Temmeparypa u ee wu3MepeHue. [a30Bble 3aKOHBL. AOCOJIOTHBIM  HYJIb
TemIieparypol. TepmoauHaMuyecKas LIKajga TEMIEpPaTypbl. Y PaBHEHUE COCTOSHUS
UJICAJIBHOTO ra3a. MossipHas ra3oBasi IOCTOSIHHASL.

OcHoBbl TepMoAUHAMHUKH. OCHOBHBIE TIOHSATHUS W  ONPEACIICHHUS.
BuayTpennsist sHeprus cucteMbl. BHyTpeHHsIs1 SHeprus ujeanbHoro raza. Pabora u
TeII0Ta Kak (GopMbl repeiaun SHepruu. TenaoeMKoCcTh. Y AebHas TeII0EMKOCTb.
VYpaBaenue TemioBoro Oananca. [lepBoe Havayio TepMOAMHAMUKHU. AJHMa0aTHBIN
npouecc. [Ipunuun neiictBusi TerwioBo mamubbl. KIIJ[ TermoBoro nurarens.
BTtopoe Hauano TtepmoauMHaMuku. TepMoauMHaMUYecKas IIKaJla TeMIepaTyp.
XoJiouiIbHbIE MallIMHbL. TernoBkie ABUratenu. OxpaHa npupo/ibl.

CaoiicTBa mapoB. lcnapenue u xonjeHcauusi. HachlllleHHBIA TIap W €ro
CBOMCTBA. AOCOJIIOTHasT M OTHOCUTEIbHAS BIIAXXHOCTh BO3AyXa. TodYKa POCHIL.
Kunenue. 3aBUCUMOCTb TeMMepaTypbl KUMEHUs1 OT AaBiieHus. [leperpersiii nap u
€ro UCIOJIb30BAHUE B TEXHUKE.



CBoiicTBa KuAKOCTeH. XapaKTEpPUCTHKA KUJAKOTO COCTOSHHS BELIECTBA.
[IOBEpXHOCTHBIN CION KUAKOCTH. DHEPIrUsl MOBEPXHOCTHOTO cJIosA. SIBIEHHS Ha
IPAHULE KUIKOCTH C TBEPABIM TeJloM. KanvuispHbIe SBICHUS.

CBoiicTBa TBepAbIX TeJ. XapaKTEpPUCTUKA TBEPAOTO COCTOSHHS BEILIECTBA.
VYnpyrue cBoiicTBa TBEpAbIX Ted. 3akoH ['yka. MexaHnueckrue CBOMCTBA TBEP/bIX
Ten. TemmoBoe paclIMpeHHe TBEPAbIX Ten MW Kujakocteil. [lnmaBienwe wu
KpUCTAJUIA3ALUS.

Hemoncmpayuu
JIBr>keHrue OpOYHOBCKUX YaCTHII.

Huddysus.

M3MeHeHne 1aBlieHus Ta3a ¢ U3MEHEHUEM TeMIIepaTyphl MPU MOCTOSIHHOM O0BEME.
N3oTrepMuyeckuii 1 n300apHbINA MTPOLIECCHI.

N3MeHeHne BHYTpEHHEN SHEPIUU T MPU COBEPIICHUU PaOOTHI.

Mopenu TennoBbIX IBUTATEIIEH.

Kunenuve BoJibl TpY NOHUKEHHOM JABJICHUH.

[TcuxpoMeTp u TUTPOMETP.

SIBieHMs MOBEPXHOCTHOT'O HATSKEHUSI U CMAYUBAHMUSL.

Kpucramibl, amopdHbie BelecTBa, sXUIKOKPUCTALTUNYECKUE Tea.

Jlabopamopnwie pabomut
N3mepenue BIaXHOCTU BO3yXa.

N3Mepenre moBEpXHOCTHOTO HATSXKEHUS JKUIKOCTH.
HabGnrogenue npouecca KpucTain3auu.
N3yuenue aedopMaliiy pacTsKEHU.
N3yuenne 0coOOEHHOCTEM TEIOBOTO PACIIMPEHUS BOIBI.
N3ydeHne TEMIOBOro pacIMpeHs TBEPABIX TEIL.

Pa3znen 3. DaekTrpoguHamMuka

JJIeKTpUYecKoe MmoJie. DICKTPUUECKUE 3aps/ibl. 3aKOH COXpAaHEHUs 3apsia.
3akon Kynona. Dnektpudeckoe moiie. HampsykeHHOCTh 3IEKTPUUYECKOrO IMOJIS.
[Tpunmun cynepriozunuu  mosie. Pabora cuim  2aEKTPOCTATHUECKOTO — TMOJIS.
[ToreHunan. Pa3HOCTh MOTEHIMATIOB. DKBUIOTEHIMAIbHBIE MMOBEPXHOCTU. CBA3b
MEXIY HANPSHKEHHOCTBIO M PA3HOCTHIO ITOTEHIMAJIOB JJIEKTPUYECKOTO TIOJIA.
JnaniexkTpuku B anekTpudeckom mnodie. [onspusauns nuanexktpukos. [IpoBogHuku
B aniekTpuueckoM noje. Konaencaropel. CoeqnHeHne KOHAEHCATOPOB B OaTapero.
DHEpPrus 3apsyKEHHOr0 KOHAEHCATOPa. DHEPIUs AIEKTPUYECKOTO MOJIA.

3aKOHBI MMOCTOSTHHOTO TOKA. Y CJIOBUS, HEOOXOIUMBIE I BOSHUKHOBCHMS
Y TIOJZIEPKAHUS JIEKTPpUUECKOro Toka. Cuia Toka M IUIOTHOCTh ToKa. 3akoH OMa
st yaactka 1ienu 6e3 DJIC. 3aBUCUMOCTH AJIEKTPUYECKOTO COMPOTUBICHUS OT
Martepuasa, JJIMHBI U TJIOMIAINA TTONEePEYHOTO CeYEHHUs MPOBOJHUKA. 3aBUCUMOCTh
AIEKTPUUECKOTO CONPOTUBJICHUS IPOBOTHUKOB OT TeMIrepaTyphl.
DJIEKTPOJIBMKYIIIAsi CUJIa MCTOYHMKA TOKa. 3akoH Oma i1 TOJIHOW IIelu.
Coenunenne  nmpoBOAHUKOB.  CoeAMHEHHE  HCTOYHUKOB  DJIEKTPUYECKOMN
sHepruu B Oarapero. 3akoH Jlxoynsa-Jlenna. PaboTa 1 MOITHOCTB 3JIEKTPUYECKOTO
ToKa. TemnnoBoe JAEUCTBUE TOKA.
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DJIeKTPUYECKH TOK B MOJYyNnpoBoaHuKaX. CoOCTBEHHAs MPOBOJANMOCTD
MOJIyIIPOBOJHUKOB. [10ynTpoBOIHUKOBBIE TPUOOPHI.

MarnutHoe moJie. BekTop WHIYKUMHM MAarHMTHOTO mnoys. JlencrBue
MAarHuTHOTO TMOJII Ha MPSAMOJUHEWHBIA MPOBOJHUK C TOKOM. 3akoH Awmrepa.
B3aumoneiictBue TOKOB. MarHuTHpli TOTOK. PabGoTa mo mepeMemeHHIo
MIPOBOJAHUKA C TOKOM B MAarHUTHOM Tose. /J[elicTBUE MAarHUTHOTO MOJs Ha
nekymuics  3apan. Cwuna  Jlopenna. OmnpeneneHue  yIEIbHOrO — 3apsja.
YckopuTenu 3apsyKEHHBIX YaCTHLL.

DJIeKTPOMATHUTHAS UHAYKIUSA. DJICKTPOMarHuTHas MHAyKIusa. Buxperoe
anekTpuyeckoe nojie. CaMOMHAYKIMS. DHEPTUsI MATHUTHOTO MOJISI.

Hemoncmpayuu
B3anmonenicTBre 3apsoKEHHBIX TEIL.

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

JIMPIEKTPUKY B SJIEKTPUUECKOM TIOJIE.

KonnencaTtopsl.

TeruioBoe 1eNCTBUE AIEKTPUIECKOTO TOKA.

CoOcTBeHHas U TpUMECHasi IPOBOJUMOCTH MOJTYTPOBOTHUKOB.
[TomynpOBOAHUKOBBIN JTHO/I.

Tpansucrop.

OmneIT Dpcrena.

B3anmonenicTBrue MPOBOAHUKOB C TOKAMHU.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.
DJIEKTPOIBUTATEb.

DNEeKTPOU3MEpPUTEIbHBIE TPUOOPHI.

DJIeKTpOMarHuTHasE UHTYKIIUSI.

OmneiTer apanes.

3aBucumocTsh J/JC caMOMHIYKIIMHU OT CKOPOCTH MU3MEHEHHUS CUJIbI TOKA U
WHIYKTUBHOCTHU MTPOBOAHUKA.

PaGoTa snexrporeneparopa.

Tpancdopmarop.

Jlabopamopnwie pabomut
N3yuenne 3akoHa OMa J1sl ydacTKa LEMH, MOCIEA0BATENbHOIO U MapaJIJIEIbHOTO
COEIVMHEHUS POBOIHUKOB.

N3ydenue 3akoHa Oma 115 TIOJTHOM LIETIH.
Onpenenenue I/IC 1 BHYTPEHHETO CONPOTUBICHUSI UCTOUHUKA HATIPSIKCHUS.
Omnpenenenue kodppunreHTa NoJe3HOTO ASHCTBUS AIEKTPUUECKOTO YaltHUKA.
N3ydenue sBICHUSI DJIEKTPOMArHUTHON UHIYKIIUH.
OmnpeneneHue TeMIepaTypbl HUTH JaMITbl HAaKAJIUBAHUS.

Pa3znen 4. KoJsieOanusi M BOJIHbBI

Mexanudyeckue kojedanusi. KonebarenpHoe ABKeHHE. ['apMOHHMUYECKHE
kojebanus. CBOOOTHBIE MeXaHW4YeCKHe KoJjieOaHus. JIMHEWHbIe MEXaHUYEeCKUe
KoJiebarenbHble cucTeMbl. [IpeBparienne sHepruu Ipu KoJieOaTeIbHOM JIBUKEHUU.
CBoOoaHbIe  3aTyxamollMe  MeXaHWdeckue  KosnebaHus.  BbIHyXIeHHbIE
MEXaHUYEeCKHe KoJIeOaHus.
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Ynpyrue BoJHbl. llonepeunsie M NpOIOIBHBIE BOJIHBL. XapaKTEPUCTUKU
BOJIHBL. YpaBHEHHUE TUIOCKOM Oeryieit BonHbl. UHTepdepentus BonH. [lonarue o
TudpakiMK BOJIH. 3BYKOBbIC BOJIHBI. YJIBTPA3BYK U €r0 MIPUMEHEHUE.

DJIeKTPOMATHUTHBIe  KoJie0anuss. CBOOOAHBIE  DJIEKTPOMArHUTHBIC
kojebanus. IlpeBpaiieHue sHepruv B KoJeOAaTeNIbHOM KOHType. 3aTyxXarolue
AJIEKTPOMArHUTHBIE KosieOaHus. ['eHepaTop He3aTyXarouux 3JeKTPOMArHUTHBIX
KojeOanuil. BbIHYXJeHHBIE dlieKTpuueckue KosieOanusa. IlepeMeHHbBI TOK.
['enepaTop nepeMeHHOro TOKAa. EMKOCTHOE W HMHAYKTUBHOE CONPOTHUBIICHUS
NEPEMEHHOro Toka. 3akoH Oma [l 3JEeKTPUYECKOW LIeNH MEPEMEHHOIO TOKa.
PabGota u MouIHOCTH MepeMeHHOro Toka. ['enepatopsl Toka. TpaHcpopmaTOphI.
Toku  BeiCcOKOM  4acToThl. Ilonmydyenue, mepemadya U pacnpenesieHue
DIEKTPOIHEPTHH.

DJIeKTPOMATHUTHBIE BOJIHbI. DJIEKTPOMArHUTHOE MOJE€ KaK OCOOBIM BH
MaTepuu.  DJIEKTpOMarHuTHble  BoJHBI.  BuOpatop ['epma.  OTKpwITHIN
KojebarenbHbil KOHTYp. M300perenue pamuo A. C. ITlomoeim. Ilonstue o
panuocss3u. [IpuMeHeHne 2JIeKTPOMarHuTHEIX BOJIH.

Jemoncmpavyuu
CB0OOOHBIE U BBIHYK/IEHHBIE MEXaHUUECKUE KOJIEOaHUsI.

Pe3onanc.

OOpazoBaHue ¥ pacpOCTPaHEHUE YIPYTHX BOJIH.
YacToTa KonebaHuil U BbICOTA TOHA 3BYKa.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.
OcummorpaMma NEPEMEHHOTO TOKaA.

KonzeHncaTop B ienu NEPEMEHHOIO TOKA.

Karyimka "HIyKTHBHOCTH B LIETIM IEPEMEHHOTO TOKA.
Pe3onaHc B mociie10BaTeIbHON LENU IEPEMEHHOTO TOKA.
N3nydyenue u npueM 3JeKTPOMAarHUTHBIX BOJIH.
Pangunocss3e.

Jlabopamopnwie pabomut
N3y4yenue 3aBUCUMOCTH MEeproIa KoJieOaHN HUTSHOTO MasiTHUKA OT JJIMHBI HUTH.
NHIyKTUBHOE M EMKOCTHOE COIIPOTUBIICHHUE B LIEITU IIEPEMEHHOTO TOKA.

Pa3zpnen 5. Onruka

IIpupoaa cBera. CKOPOCTh paclpOCTPAHEHHs CBETA. 3aKOHBI OTPAXKEHUS U
npenoMiieHus ceeta. [lonHoe orpaxkenue. JInn3el. ['1a3 kak onTuyeckas cucremMa.
OnTuyeckue mpuodOpHI.

BosiHoBbie cBoiicTBa cBera. HMurepdepenuus cera. KorepeHTHOCTbH
CBETOBBIX Jyueil. MHTepdepeHIrs B TOHKUX MJIeHKaX. [10J10Ckl paBHOM TOJIIIUHBI.
Konsua Helotona. Vcnonb3oBanue wuHTEpPEpeHIIMM B HayKe U TEXHHKE.
HMudpakuus cseta. Judpakius Ha menu B napauienbHbIX gydax. JudpakunonHas
pemerka. Ilonstue o romorpadguu. Ilonspuszamuss MONepedHBIX  BOJIH.
[Tonmsapuzanus ceera. J{BoriHOe nyuenpenomienue. [lonspounsl. ucnepcus ceera.
Buner CIIEKTPOB. CriekTpbl UCITYyCKAHUS. CriekTpbl ITOTJIOLEHUS.
VYnabrpaduoneroBoe u HHPpakpacHOe H3NydeHHs. PeHTtreHoBckue mayun. Mx
IIPUPOJIa U CBOWCTBA.
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Jemoncmpayuu
3aKOHBI OTPAKEHUS U IPETOMIICHUS CBETA.
[TonHOE BHYTpEHHEE OTPAKECHUE.
OnTuyeckue mpruodOpBkI.
HNuTtepdepenius crera.
Hudpakmus cera.
[Tonsipuzanus ceera.
[lonyueHne ciekTpa ¢ MOMOLIBIO IPU3MBI.
[Tomyuenue criekTpa ¢ TOMOIIbIO AU(PPAKINOHHON PEIIETKH.
CHeKTpOoCKOIl.
Jlabopamopnwie pabomut
N3yyenue n300pakeHus MpeaMETOB B TOHKOM JIMH3E.
N3yyenue nuaTepPpepeHru u qudpakium CBeTa.
['panynpoBKa CHEKTPOCKOIIA U OMPEAEIEHUE JIIMHBI BOJHBI CIIEKTPAIbHBIX JTUHUMN.
Pa3zgea 6. JjieMeHTHI KBAHTOBOM (PM3NKHU
KBanToBasi ontuka. KBantoBas rumnore3a Ilnanka. @otonsl. BHemnuii
dboTornexrpuueckuit a3¢dext. Buyrpennuii poroaddext. Turmbl hoTOI€MEHTOB.
®du3uka aroma. Pa3zBuTue B3MVISIIOB HA  CTPOEHUE  BEIIECTBA.
3aKOHOMEpPHOCTM B AaTOMHBIX CHEKTpax BOJOpoJa. fnepHas Moaenb aToma.
Onwitel D. Pesepdopna. Moxens aroma Bogopona no H. bopy. KantoBbie
TE€HEPATOPBL.
du3zuka arTroOMHOro siaApa. EcTecTBeHHas paJUOAKTUBHOCTh. 3aKOH
paaroakTUBHOTO pacnaga. CrnocoObl HAOMIOAEHUS M PErMCTPAlUU 3apsSKEHHBIX
yactull. Dpdexkr BaBunoBa — YepenkoBa. Ctpoenne aTtomHoro sigpa. Jledekr
MacChl, DHEPrUsi CBSI3M W YCTOMUMBOCTH ATOMHBIX siiep. SlepHbIE peakiuu.
HckyccTBeHHass paJuOaKkTUBHOCTh. Jlenenue Ttsoxenvix spep. llemnas siaepHas
peakuus. Ympasisiemas LenHas peakuus. Snepueid  peakrtop. IlomydeHue
pPaauOaKTUBHBIX M30TONOB H HX MpUMEHEHUEe. buonormyeckoe newcTBre
PaIMOaKTUBHBIX U3JTyUYCHUIN. DJIEMEHTapHbIEC YACTHULIBIL.
Jemoncmpavyuu
dotorddexr.
JInHenyaTele CIIEKTPhI PAa3JIMYHBIX BEILIECTB.
N3nyuyenue nazepa (KBAaHTOBOTO T€HEPATOPA).
CueTurK MOHUBUPYIOIINX U3TYUECHUM.
5.2.Tembl pedeparToB (10K/I210B) HHAMBUAYAJIbHBIX IPOEKTOB
e 3 ]I-mpuHTEPHI, UX TPUMECHECHHUE.
* AKyCTHMYECKHE CBOMCTBA MOJIYIPOBOIHUKOB.
* Agnekcanjp I'puropseBuy CTon€TOB — PyCCKUN (PU3HK.
» Aunexkcannp I'puropseBud CTOJIETOB.
* Aunekcannp CrenanoBuy [lornoB — pycckuil yueHblid, H300peTaTesnsb pauo.
*  AnpOepT DHIITEHH.
* AIbTepHAaTUBHAS YHEPreTHUKA.
* Anape Mapu AmMIiiep — OCHOBOIIOJIOKHUK 3JIEKTPOJHUHAMUKHU.
* ACHUHXpPOHHBIW JBUTaTEIIb.
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Atomuast gusuka. M3otomnsl. [Ipumenenne painoakTUBHBIX H30TOIOB.
becKOHTaKTHBIE METOABI KOHTPOJISI TEMIIEPATYPHI.

bunossipHbIe TPAaH3UCTOPHI.

bopuc CemenoBuu SAxo0u — Pu3uk 1 u3oOpeTaTeb.

Benuuaiiime oTkpeITUs U3UKH.

Bunbl anekTpuueckux paspsaoB. DJIEKTPUUYECKUE pa3psibl Ha CIykOe
YEJI0BEKA.

Bnusinue nedexToB Ha puznUECKUEe CBOMCTBA KPUCTAIIIIOB.
Bo3HUKHOBEHHE U pa3BUTHE 3JIEKTPOMArHUTHBIX BOJIH.

Bpen u none3a pezonanca.

[Nanmmiieo [Nanniteit — oCHOBATENb TOYHOTO €CTECTBO3HAHUS.
["onorpadus u ee npuMeHEHHE.

JIBr>keHue Tena NeEpeMEHHON MACCHI.

Hudpakius B HaIlIeH KU3HHU.

JIpOHBI, X TPUMEHEHHE.

Kunkue KpucTaIbL.

3axonbl Kupxroda asis1 aneKTpudeckon Lemnu.

3aKOHBI COXPAHEHUs B MEXAHUKE.

3HaueHue OTKpbITUH [ annies.

Urops BacunbeBuu KypuaTtoB — (u3uk, opraHuzatop aTOMHOM HAyKH U
TEXHUKU.

N3o0perarens tenedona A.I.beme;

Hcaak HptoTOH — co3gaTelnb Ki1acCuueCcKol (PU3UKH.
Hcnonp30BaHue 3IEKTPOIHEPTUH B TPAHCIIOPTE.

HcTopust OTKPBITHS paJuOaKTUBHOCTH.

Hcropus co3nanust reHeparopa.

KBaapakonrepsl, UX NpUMEHEHHE.

Knaccudukanus u XxapakTepuCTUKU 3IE€MEHTAPHBIX YaCTHII.
KoHcTpyKMoHHas NPOYHOCTh MaTepuaia 1 €€ CBsI3b CO CTPYKTYPOH.
KoHcTpyKus 1 BUIBI J1a3€pOB.

Kpuonnektponuka (MUKPOIJIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTMH U UX UCIOJIb30BaHUE.

JlazepHble TEXHOJIOTMH U UX UCIOJb30BaHUE.

Jleonapno na Bunuu — y4deHbli 1 ©300peTarTeb.

MarauTHbie u3MepeHust (MPUHLHUITBI TOCTPOSHUS MPUOOPOB, CITOCOOBI
M3MEPEHUsI MAarHUTHOTO TTOTOKA, MATHUTHOW UHIYKIIMH).

Maiikn ®@apaneit — co3narenb yueHus 00 3JeKTPOMarHuTHOM IO0JIE.
Makc I imank.

MeToa MEUYCHBIX aTOMOB.

MeTobp1 HaOTIOIEHUS! M pErHCTPaIK PaJHMOAaKTUBHBIX U3TyYEHUH U
YacTUL.

MeTonbl onpeneneHus IIOTHOCTH.

Mpuxann BacunbeBnd JIOMOHOCOB — y4€HBIN SHIUKIIONEIUCT.
Mopnenu atoma. OnbiT Pezepdopaa.
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MonekynsapHO-KHHETUYECKAst TEOPUS NUICAIBHBIX Ta30B.
MonHust — ra3oBblil pa3psaa B IPUPOIHBIX YCIOBHSIX.
HaHoTexHoI0THs — MEXIUCHUIUIMHApHAs 001acTh PyHIaMEHTaIbHOMN U
MPUKIIATHOM HAYKU U TEXHUKH.

Hukona Tecna: >xu3Hb 1 HEOOBIYAWHbBIE OTKPBITHS.

Hunbc bop — ouH U3 co3nareneid COBpeMEHHON (U3UKH.
OO0bsicHeHue GOTOCUHTE3a C TOUKU 3peHUs (PU3UKH.
OnTuyeckue sBJICHUS B IPUPOJIE.

OTKpBITHE U IPUMEHEHNE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOJUMOCTH.
[IepeMeHHBIN JIEKTPUYECKAN TOK U €T0 IPUMEHEHHUE.

[Ima3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.
[1omynpOBOTHUKOBBIE TATYUKN TEMIIEPATYPHI.

[IpuMeHeHne KUIKUX KPUCTAIUIOB B IIPOMBIIUIEHHOCTH.
IIpuMeHeHue AepHbIX PEaKTOPOB.

[Tpupona dpeppomaruerusma.

[Tpo6GieMbl 3KOJI0TUH, CBSI3aHHBIE C UCIOJIb30BAHUEM TETIJIOBBIX MAILIUH.
IIpounsBonacTBoO, Nepenada U UCIOIb30BAHUE DJIEKTPOIHEPTIUH.
[Tee30nnekTpuueckuii 3 PexT ero npuMeHeHHE.

PazButue B31IIA10B HA CTPOCHHE BELIECTBA.

Pa3Butue kBaHTOBOM PU3UKHU.

PasButHe cpencTs CBI3U U paguo.

PeakTuBHBIE IBUTaTeIN U OCHOBBI pa0OThI TEMIOBOM MAIIUHBI.
PentrenoBckue styun. Mcropus otkpeitus. [ Ipumenenue.
PenTrenockonusi cBapOYHBIX IIBOB.

Ponp K. O. [InonkoBCKOTO B pa3BUTHA KOCMOHABTHKHU.

CBeT — 2IEKTPOMAarHUTHAs BOJIHA.

Cepreti [TaBnoBuu KoposieB — KOHCTPYKTOp U OpraHU3aTop MpOU3BOACTBA
PAKETHO-KOCMUYECKOU TEXHUKH.

Cuiibl TpeHUSI.

CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

CoBpeMeHnHas (pusnyeckas KapTUHA MUPA.

CoBpeMeHHbBIE Cpe/ICTBA CBS3U.

CoBpeMeHHBbIE CPEJCTBA CBA3H.

CnexTp u3iy4eHus: CBapOYHOM AYTH.

Teopus csera.

Tunel reHepaTopos.

Tpancpopmatopsi.

VYabpTpa3Byk (mosiydeHue, CBOWCTBA, IPUMEHEHNE).
YrpasisemMblil TEPMOSIEPHBIN CUHTES.

YckopuTenu 3apsKEHHbBIX YaCTULL.

Pu3nka U My3bIKa.

dusnvecKre CBOMCTBAa aTMOC(EPHI.

DOTOANEMEHTBHI.

dotoaddexr. [Ipumenenue sBnenus hotorpdexra
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Xanc XpuctuaHn IpcTei — OCHOBOMOJIOKHUK JIEKTPOMArHeTu3ma.
Xpuctual [ rolrexc.

[[Ixana 31eKTPOMAarHUTHBIX BOJIH.

DKoJloruyeckue mpoodIeMbl U BO3MOXKHBIC TTYTH UX PEIICHHUS.
DIEeKTpOHHAs TPOBOJAUMOCTH METaI0B. CBEPXIPOBOAUMOCTb.
Ommmuit XpuctuanoBud JleHir — pycckuit hU3uK.

Opuect Pezepdopa.

5.3. CTpykTypa y4eOHO JUCUUIIJINHbBI
5.3.1. O0beM y4eOHOM NMCHUIIMHBI M BUbI Y4eOHO padoThI

Bup y4eOHoii padoThI O0BeM yacoB
O6si3aTebHAs ayIUTOPHAs yueOHAsi HArpy3Ka (Bcero) 108
B TOM YHCIIE:
nabopaTopHbie padOTHI 18
MPAaKTUYECKHE PaOOTHI 19
KOHTPOJIbHBIE paOOThI 1

KypcoBas paboTa (mpoeKT) (€ciu MperycCMOTPEHO) -

CamocTosiTe;IbHasi paboTa cTyaeHTa (Bcero) -

KoncyabTanuu 6

[TpomexyTouHas aTTecTalus - IK3aMeH 6
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OV . 09. <KDU3UKA» 11O TIPOOECCUMN:

43.01.09 «IloBap., KOHAUTEP»

. TEMATUYECKUH IJIAH YYEBHOM JUCLUILIUHBI

Oo0bem CamocrosiTesibHAsA KosmmuyecTBO ayIUTOPHBIX 4YaCOB
oOpa3oBaTe/ibHOIl | paGoTa cTyJdeHTa

HanmeHnoBanmue pa3iesioB u HArpy3KH (120) Bcero | Teopern- | IpakThueckue

TeM

qecKoe (cemuHapckue) KypcoBoe
o0yJeHHe u NMPOEKTHPOBAHUE
J1abopaTopHbIe
3aHATHUSA

BBenenue 1 1 1 - -
1.Mexanuka 20 20 17 3 -
2. MonekynsipHas (u3mka. 97 97 20 7 ]
TepmonuHamuKa.
3. DAeKTpoIMHAMUKA 26 26 14 12 -
4. KoneGaHUs U BOJTHBI 14 14 9 5 -
5. Onruka 10 10 7 3 -
6. D7IeMEeHTHI KBAaHTOBOM 10 10 10 ] )
bu3uku
Bcero mo qpucumminne 108 108 78 30 -
ATTecTanus JK3aMeH
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7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEEHOHN

AEATEJBHOCTU CTYAEHTOB

Conep:kanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH
CTY/J€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

BBenenue.

YMeHusT ~ NOCTAaHOBKM  LENed  JEATEIbHOCTH,
IUTAHUPOBAHUS  COOCTBEHHOW  JIESITENIBHOCTH ISt
NOCTUKEHUS  TOCTABJICHHBIX  LIEJIEU,IPEIBUACHUS
BO3MOKHBIX pE3yabTaToOB ATUX JNEUCTBU,
OpraHMU3alUA CAMOKOHTPOJII U OLIEHKH ITOJYYEHHBIX
pe3ynbTatoB. Pa3BuTHE CIIOCOOHOCTH SICHO M TOYHO
u3jlaraTh CBOM MBICIIH, JIOTHUYECKHM OOOCHOBBIBATh
CBOIO TOUYKY 3PEHUSI, BOCHPUHUMATh U aHAJIU3UPOBATh
MHEHHUS COOECeHMKOB, NPHU3HABAs MPaBO JPYroro
yejgoBeka Ha  MHOe  MHeHue.  IIpoussenenue
U3MepeHUs (PU3NYECKUX BEIMYMH U OIIEHKA TPAHUIIBI
IorpeHocTer usMepenun. Ilpeacrasnenre rpanuibl
IOTPEIIHOCTE  WM3MEPEHUHM  IpU  ITOCTPOCHUH
rpa@uKoB.YMeHHE BbICKA3bIBaTh T'HUIOTE3BI IS
OOBsCHEHMsI  HAOJIOJAeMbIX  SIBIICHUWA. YMeEHUue
npeajaratb MOJEIM  SBJIICHUU.YKa3aHUE TPAHULL
OPUMEHUMOCTH (U3HUECKUX 3aKOHOB. WM3ioxeHue
OCHOBHBIX  ITOJIOKEHMM COBPEMEHHOM  HAay4YHOH
KapTUHbl Mupa. lIpuBeaeHue npuMepoB BIUSHUSA
OTKpPBITUH B (U3UKE HaA MPOrpecc B TEXHUKE U
TE€XHOJIOTUN ITPOU3BO/JICTBA. Hcnonp3oBanue
WNHuTtepHeTa niis noucka nHopmanuu.

Pasznea 1. Mexanuka.

I'naBa 1. Kuaemaruka

[IpencraBmenne MEXaHUYECKOTO JBMXKEHHS Tella
YPAaBHECHUSAMHU 3aBUCUMOCTH KOOPJWHAT U MPOCKIMUEH
CKOpPOCTH OT BPEMEHU. IIpencraBnenue
MEXaHHYECKOTO  JIBIDKCHHS  Tena  Ipadukamu
3aBUCUMOCTH KOOPAWHAT M MPOEKIMEU CKOPOCTU OT
BpemeHu. OrnpeneneHue KOOPAWHAT MPONJIECHHOTO
MyTH, CKOPOCTH M YCKOPEHHUs Tejia 1o Tpadukam
3aBUCUMOCTH KOOPJMHAT W MPOEKIUA CKOPOCTU OT
BpemeHu. OrnpeneseHue KOOPAWHAT MPONUJIECHHOTO
MyTH, CKOPOCTH U YCKOPEHUS Teja MO YpPaBHEHUSIM
3aBUCHUMOCTH KOOPJAMHAT W MNPOEKIUN CKOPOCTU OT
BpeMeHU. lIpoBeneHHEe CpaBHUTEIBHOIO AaHAINU3a
PABHOMEPHOTO W PABHONIEPEMEHHOTO JIBHKECHHUM.
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VYkazaHue  HCMOJb30BaHUS  IOCTYyNaTEIbHOTO U
BpaliaTesbHOrO JABWXKEeHUH B TexHuke. [Ipnodbperenue
OMbITa pabOTHI B IPYIINE C BBHIMOJIHEHUEM Pa3TUUHBIX
COLIMAJIbHBIX poJieil. Pa3paboTka BO3MOKHON CHCTEMBbI
JNEUCTBUNA M KOHCTPYKIIUU JJISl SKCIEPUMEHTAILHOTO
oTnpeeIeHUs KUHEMaTHYECKUX BEJIUYMH.
[IpencraBnenrie uHGOpMaUK O BUAAX ABUKEHUS B
BU/JI€ TAOJIHUIIBI.

I'naBa 2. 3aKkoHBI
mexanuku HoioTona

[Ipumenenune 3ak0HOB HbrOTOHA /17151 BEIYMCIICHHUS
YCKOPEHMS TeJIa, ONPEAECICHUS CHIIBI IEUCTBUS U
IpoTUBOAEHCTBH. OIpeeeHne CHIIbl, MaCcCHI,
uMItysbca. O3HaKOMIIEHUE C OCHOBHBIM 3aKOHOM
KJIACCUYECKON JUHAMUKHU, C 3aKOHOM BCEMUPHOI'O
TaroreHus. OnpeneseHre rpaBUTaMOHHOTO O,
CHWJIBI TSKECTH, Beca. IIpencrasienue o cnocobdax us-
MepeHHsi maccbl Ten. lIpoBeneHue CpaBHUTENBHOTO
aHanu3a cwi B MexaHuke. [Ipumenenne 3akona ['yka
JUIL  BBIYMCIIEHUS MOJIYJS CHWJIbl YIPYTOCTH TpPH
ynpyroi aedopmaiiu pacTsKeHU-CKATHUS.

I'1aBa 3. 3aKoHBI
COXpPAHEHUA B MEXaHHUKe

[IpumeHeHnEe 3aKOHA COXpPAHEHUS UMITyJbCca s
BBIYMCJIEHUS W3MEHEHHM CKOpOCTEHM TeJl NP HX
B3auMOJIeHCTBUSAX. VI3Mepenne paboOThl CHII U
M3MEHEHNE KUHETHUYECKOU SHEpPruu Tena.
Boruucnenrie paboThl CHUJI M U3BMEHEHHSI KWHETUYECKON
DHEpPruu Tena. BeruucieHne MoTeHIMalbHOW SHEPrun
Tel B TIpaBUTAllMOHHOM mione. OmnpeneneHue
MOTEHIIMAIBHON SHEPTUH YIIPYTO AehOPMHUPOBAHHOTO
TeJa MO M3BECTHOM aegopMallud U KECTKOCTH Tela.
[IpumeHeHne 3akOHA COXpPAHEHUS MEXAHUYECKOU
SHEPTUU MPU pacyeTax pe3yiabTaTOB B3aUMOACHCTBUN
T€JI TPABUTAIMOHHBIMU CHJIAMU U CHJIAMHU YIIPYTOCTH.
VYkazaHue rpaHull TPUMEHUMOCTH 3aKOHOB MEXAHUKHU.
VYkazanue y4eOHBIX JUCHMIUIMH, TIPU HU3YUYCHUHU
KOTOPBIX UCIOJIb3YIOTCSI 3aKOHBI COXPAHEHUS.

Pa3zgen 2. OcHOBBI

MOJICKYJISAPHOM (PM3UKHM U TEPMOJIUHAMHUKH.

I'naBa 4. OcHOBBI
MOJICKYJISIPHO-
KHHETHYECKOI TEOPHH.
NneannHblii ras.

BelllonHEHWE ~ 3KCHEPUMEHTOB,  CIHY)KallUX  JUIA
OOOCHOBaHUSI  MOJIEKYJISIPHO-KHUHETHYECKOH TEOpUU
(MKT). Pemenue 3agad ¢ NpUMEHEHHUEM OCHOBHOTO
YpaBHEHUSI  MOJIEKYJISIPHO-KMHETHYECKOW  TEOopuu
razoB. OrmnpezneneHue napaMeTpoB  BEILIECTBA B
ra3000pa3HOM COCTOSIHUM Ha OCHOBAHWUU YpaBHEHUS
COCTOSIHMSI ~ MJ€aJbHOIO  rasa. Omnpenenenune
1apaMeTPOB BEIIECTBA B ra3000pa3HOM COCTOSIHUU
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U TOPOUCXOASANIMX  TPOIECCOB MO  Tpadukam
3agucumoctd p (T),V (T), p (V). DkcnepumeHTaibHOE
uccienopanue 3asucumoctu p (T), V (T), p (V).
[IpencraBienne B BuUIE TPapUKOB H30XOPHOTO,
M300apHOTO M HM30TEPMHUYECKOrO0  IIPOIECCOB.
Beruuciienne  cpenHEed — KMHETUYECKOW  DHEPrUM
TEIJIOBOTO  JBMKEHHUS MOJEKYJT TI0 HW3BECTHOU
TEeMITepaType BeIecTBA. BhICKa3bIBaHUE TUIIOTE3 IS
O0OBACHEHHS HAOIIOJaeMbIX SBJICHUH. YKa3aHue
IPaHUIl TPUMEHUMOCTA MOJICIHN «HACATbHBIN Ta3» U
3akoHOB MKT.

I'1aBa 5. OcHOBBI
TEPMOAMHAMHUKH

M3mepeHre KonIMYeCcTBa TEIUIOTBI B Ipoleccax
Temonepenaun. Pacuer  KoJM4yecTBa  TEIUIOTHI,
HEOOXOJUMOro  JUIsl  OCYILECTBJICHMS  3aJaHHOTO
mporecca ¢ Temonepenader. Pacuer u3MeHeHuUs
BHYTPEHHEH »HEpPruM Tej, padoThl M MEpPEeJaHHOIO
KOJIMYECTBA TEIUIOTHI C HCIIOJIb30BAHUEM IIEPBOTO
3aKOHA TEPMOJINHAMHUKMU. Pacuer paboThl,
COBEPILEHHOM ra3oM, 1o rpaduky 3aBucumoctu p (V).
Beluncnenre paboTbl Tra3a, COBEPLIEHHOW Ipu
W3MEHEHHM COCTOSIHMSA IO 3aMKHYTOMY LHKIY.
Boruucnenne KIIJI npu coBepiieHuu razoM padboThl B
MIPOLIECCAX HW3MEHEHHSI COCTOSIHUS IO 3aMKHYTOMY
nukiy. OO0bsICHEHUE MPUHLUIOB JAEUCTBUS TEIJIOBBIX
MamuH. JleMoHcTpauus poiu (U3UKH B CO3/IaHUU U
COBEPILIEHCTBOBAHUU TEIJIOBBIX JBUTATENEM.
WznoxxeHne  cyTM  OKOJIOTMUYECKUX  MpoOsem,
OOyCJIOBJIEHHBIX PabOTON TEIUIOBBIX JBUTATENICH U
NIPEJIOKEHUE IyTH HMX PELICHHsA. YKa3aHUE TPaHUL]
IPUMEHUMOCTH 33aKOHOB TEPMOJUHAMUKH. YMEHUE
BECTH JUAJIOT, BBICIYIUMBATh MHEHHE OIIOHEHTA,
y4acTBOBaTh B JHUCKYCCHM, OTKPBITO BBIpaXaTb U
OTCTauBaTh CBOIO TOYKY 3pEHUS. YKa3aHHE YYEOHBIX
JUCUUIUIMH, TPU HU3YYEHUU KOTOPBIX HCIOIB3YIOT
yueOHbIi MaTeprasl «OCHOBBI TEPMOJIUHAMKNY.

I'nraBa 6. CBolicTBa
napoB

H3mepenne BIIaKHOCTH BO3Ayxa. Pacder koimndecTBa
TEIJIOTHI, HEOOXOAMMOTOo  JJii  OCYIIECTBIICHUS
mpoiiecca mepexoaa BemecTBa U3 OJJHOTO arperaTHOro
coctosiHus B aApyroe. OmpeneneHue aOCONIOTHOW U
OTHOCUTEJIHHOM BIIGKHOCTH BO3AyXa, TOYKHA POCHI.
DKCIepUMEHTAILHOE UCCJICIOBAaHNE TETJIOBBIX
CBOVCTB BEIIECTBA.

I'naBa 7. CBoilicTBa
JKHUAKOCTEN

HccnenoBanue CBOWCTB KUAKOCTEW: TIOBEPXHOCTHOIO
HATSDKEHMS, KamWULIPHBIX siBIeHuil. [IpuBenenue
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MPUMEPOB KANUJUIAPHBIX SIBJICHUI B OBITY, MPUPOJE,
TEXHUKE.

I'1aBa 8. CBoiicTBa
TBEPABIX TeJ

HccnenoBaHre MEXaHUYECKHUX CBOWMCTB TBEPJBIX TEIL
[IpumeHeHrne QU3NYECKUX NOHATUA M 3aKOHOB B
yueOHOM MaTepuaie npoecCUOHAIBHOTO XapakTepa.
Hcnons3oBanue MHTEepHETA A1 TIoKMCKa WHGOpMaLUU
O pa3padoTKax © MPUMEHEHUSAX COBPEMEHHBIX
TBEPJABIX U aMOP(HBIX MaTepUAJIOB.

Paznen 3. daekTpoauHaMuKa

I'naBa 9. JnexkTpudeckoe
noJjie

Breruncienue  cua B3aMMOJCHCTBHUS — TOYCUHBIX
AIEKTPUUECKUX 3apsa0B. Brruncnenue
HANPSDKEHHOCTH  JJIEKTPUYECKOTO TIOJSL OJHOTO U
HECKOJBKMX TOYEYHBIX DJJICKTPUYECKHX  3apsJIOB.
Bpiuncinenne mnoTeHUMANIa  AIEKTPUUYECKOTO  TMOJIA
OJHOIO W HECKOJIbKMX TOYECUYHBIX 3JICKTPUUYECKUX
3apsanoB.  M3MepeHue  pasHOCTHM  MOTEHIMAJIOB.
N3mepenue SHEPTUU BJIEKTPUYECKOTO OIS
3apsHKEHHOTO KOHJCHCAaTtopa. BeruncieHue sHepruu
AJIEKTPUYECKOTO MOJIS 3apsKEHHOTO KOHJIEHCATOopa.
PazpaboTrka maHa W BO3MOXXHOM CXEMbl JEHCTBUU
AKCIIEPUMEHTAIIBHOTO OMPEAEICHUS SJIEKTPOEMKOCTH
KOHJEHCATOpAa M JHUDJICKTPUUECKOW MPOHUIIAEMOCTH
BemiecTBa. [IpoBeeHME CpPaBHUTEIBHOIO aHAIN3a
IPaBUTALMOHHOTO U 3JIEKTPOCTATUYECKOTO MOJICH.

I'1aBa 10. 3akoHBI
MOCTOSTHHOI'0 TOKA

WN3mepeHne  MOIIHOCTM  DJIEKTPUYECKOIO  TOKA.
N3mepenne OJIC U BHYTPEHHErO0 CONPOTHBIICHUS
MCTOYHUKA TOKA. BBINOIHEHNE pacyeToB CUIIBI TOKA U
HaNpsDKEHWM Ha YYacTKaX »JJICKTPUUYECKUX LEMEH.
OObsicHEHHE Ha NpUMEpe DJEKTPUUYECKOM Lenu C
nBymsi ucrouHukamu toka (B/1C), B kakoMm ciydae
UCTOYHUK JJIEKTPUYECKOW SHepruu paboTaer B
peXMME TeHepaTopa, a B KAaKOM — B PEKHUME
notpebutens. OnpezneneHue TeMmMneparypbl HUTH
HakanuBaHus. M3MepeHne >IIEKTPUYECKOro 3apsja
anekTpoHa. CHITHE BOJBTAMIIEPHOM XapaKTEPUCTUKHU
nuona. IIpoBeneHne  CpaBHUTENBHOIO  aHANIM3a
MTOJTYTIPOBOJHUKOBBIX JINOJ0B u TPUOMOB.
Hcnonb3zoBanue MuTepHera st moucka nHopmanuu
O TMEPCHEKTHBAX PA3BUTHSA  MOJIYNPOBOJIHUKOBOMN

TEXHUKH.  YCTaHOBKAa  INPUYMHHO-CIIEJCTBEHHBIX
CBSA3CH.
I'napa 11. OObsicHeHnE COOCTBEHHOMU u IPUMECHOU
DJIEKTPUYECKHUI TOK B IPOBOJMMOCTH  IOJIYIPOBOJHUKOB.  OmnpeneneHue
MOJIYNIPOBOHUKAX JOHOPHBIX NPUMECEH, AKIENTOPHBIX IPUMECEH.
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Onpenenenue p-n-nepexona. BelsBieHue yciaoBi
MPOTEKaHUS AIIEKTPUYECKOTO TOKa B
noyiynpoBojgHukax. OObsICHEHUE MPUHIIUIA JTEUCTBUS
MOJIYITPOBOJTHUKOBBIX MPUOOPOB.

I'taBa 12. MarautHoe
moJjie

N3mepenue WHIYKIIAN MarHUTHOTO T10JIS.
Bpruncnenue cuii, NEUCTBYIOIIMX HA MOPOBOJHUK C
TOKOM B MariuTHOM ToJie.
Brruncnenne cui, JEMCTBYIOIIMX HA SJIEKTPUUYECKUN
3aps, JBUOKYIITUHCS B MarHuTHOM noJie.
Hccnenosanue SIBJICHUU 3JEKTPOMAarHuTHOU
WHIYKIAHW, CAMOWHIYKUWH. BpruucieHnwe sHepruu
MarHutHoro mojig. OObsICHEeHUE MPUHIMIA JEHCTBUS
anexktpoaBurateas. OObsICHEHUE TMPUHIIAIA JEHCTBUS

reHepaTopa ANEKTPUUYECKOTO TOKa u
AIEKTPOU3MEPUTENIBHBIX  TIPUOOpoB.  OObBsICHEHUE
MPUHIUTIA JEUCTBUS Macc-crekrporpada,
YCKOpUTENEn 3apsiKEHHBIX YaCTHII.

OOBsICHEHHE POJIM MAarHUTHOTO TOJIs 3eMJIM B KU3HU
pacTeHuld, JKUMBOTHBIX, u4elioBeka. lIpuBeneHue
MPUMEPOB TMPAKTUUYECKOTO MPUMEHEHUS] H3YyUYECHHBIX
SBJICHHI, 3aKOHOB, IPUOOPOB, YCTPOMCTB.

I'nasa 13.
DJIeKTPOMATHUTHAS
HHIYKIHA

Hccnenoanue AIEKTPOMArHUTHOM VHYKIWH.
Onpenenenue CaMOMHIYKIMUA, B3aMMHOW WHIYKIIUU.
IIpuBeneHre NpuUMEpPOB MPAKTAYECKOIO NMPUMEHEHUS
M3y4YeHHBIX sBJIeHHU [IpoBeneHne CpaBHUTEIBHOTO
aHaJIn3a CBOWCTB JJIEKTPOCTATUYECKOTO, MAarHUTHOTO
U BUXPEBOTO DJIEKTPUYECKUX Moseil. OObsicHeHne Ha
MpUMEpPEe MArHUTHBIX SBJICHHUHA, TMOo4YeMy (HU3UKY
MOYKHO pacCMaTpyUBaTh KaK METaAUCHUIUINHY.

Pasnen 4. Kosie0anus 1 BOJIHBI.

Mexanundeckue
KOJIeOaHud

HccnenoBanre 3aBUCUMOCTH TepUOJia KoJieOaHUM
MaTE€MaTUYeCKOr0 MasTHUKA OT €ro JJIMHBI, MacChl U
aMIUTUTYAbl KoJiebanuii. MccnenoBanue 3aBUCUMOCTH
nepuojia KoseOaHuil rpy3a Ha Mpy>KHUHE OT €r0 MacChl
U OKECTKOCTH TMpYKMHbI. BpruucieHue nepuoja
Koje0aHUM  MaTeMaTHYeCKOro  MasTHHKAa IO
W3BECTHOMY 3HAY€HUIO €ro JUIMHbL. BpruncieHue
nepuoAa KojeOaHUM Trpy3a Ha TMpYXKUHE 10
U3BECTHBIM 3HAYEHUSIM €ro MacChl W IKECTKOCTHU
npykuHbl. BblpaOoTka HaBBIKOB BOCIHPHUHHMATb,
aHaJIM3UpOBaTh, IepepadaTbiBaTh U  MPEABABIATH
MH(POPMAIIMI0O B COOTBETCTBUU C IIOCTaBJIEHHBIMHU
3a/la4yaMU. [IpuBenenue IIPUMEPOB
aBTOKOJIE0ATEIbHBIX MEXaHUYECKUX CUCTEM.
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[TpoBenenue kinaccudukanm KojaeOaHu.

I'nasa 15. Ynpyrue
BOJIHBI

W3mepenune AIMHBI 3BYKOBOW BOJIHBI TI0 PE3yJIbTaTaM
HaOMOIeHN ~ WHTEpEepEeHIIMN  3BYKOBBIX  BOJIH.
HaGmronenne n o0bsicHeHHE SBJICHUN HHTEep]epeHITNN
U audpaknuu MeXaHWYecKux BoJH. lIpeacraBienue
oOnacTell MPUMEHEHHUs yJIbTpPa3ByKa U TIEPCIICKTHUBBI
€r0 HWCIOJB30BAHUSI B PA3IMUHBIX OOJACTIX HAYKH,
TeXHUKH, B  MeaumnuHe.  V3mokeHwe — CyTH
AKOJIOTHYECKUX MPOOJIEM, CBI3aHHBIX C BO3ACHCTBHEM
3BYKOBBIX BOJTH Ha OPTraHM3M YeJIOBEKA.

I'nasa 16.
JJIeKTPOMATHUTHBIE
KOJIeOaHUs

Ha6J'IIOI[€HI/IC ocuJuIorpaMm rapMOHHYCCKUX
KoJIcOaHuH CHJIBI TOKa B OCIIN. H3MCpCHI/Ie
QJICKTPOCMKOCTH KOHACHCATOpaA. H3MepeHI/I€

WHIYKTUBHOCTh Karymku. MccinenoBaHue sIBIEHUS
NIEKTPUYECKOT0 PE30HAHCAa B IOCIEAOBATEIBHON
uenu. IIpoBenenue ananorun Mexay (GU3NYECKUMU
BEJIMYMHAMY, XapaKTEPU3YIOIIMMHA MEXaHUYECKYI0 U
AIIEKTPOMArHUTHYIO KosiebaTeabHble cucTteMbl. Pacuer
3HAYEHUW CUJIbl TOKAa M HAINpPsDKEHUS Ha 3JIEMEHTax
e MEepeMEeHHOro Toka. MccinenoBaHue MpUHLMIIA
neicteus Tpancpopmaropa. McecnenoBanue npuHIKIA
JENUCTBUSA reHeparopa NIEPEMEHHOTO TOKA.
Hcnonb3zoBanue MuTepHeTa it moucka nHpopmanuu
0 COBPEMEHHBIX COC00aX Mepeaun MEKTPOIHEPTUH.

I'nasa 17.
JJIeKTPOMATHUTHBIE
BOJIHBI

OcyliecTBiaEHUE pauoliepeaud U pagrdorpuema.
HccnenoBanre CBOWCTB AJEKTPOMArHUTHBIX BOJIH C
nomomiplo  MobunpHOro  tenedona.  PasButue
IIECHHOCTHOT'O OTHOIIICHUSI K H3y4aeMbIM Ha ypOKax
¢bu3ukn  0o0BEKTaM U OCBaMBaeMbIM  BHAaM
JIESITCIBHOCTH. OOmbsicHeHHE MPUHIUIHATBEHOTO
pasziuuusi OPUPOILI YINPYTHUX M DJIEKTPOMArHUTHBIX
BOJH. M3nokeHue CyTH SKOJOTMYECKUX MpoOJieM,
CBSI3aHHBIX C JJICKTPOMArHUTHBIMU KOJICOAHUSAMU U
BojiHaMU. OOBSICHEHUE POJIA HJIEKTPOMATHUTHBIX BOJTH
B COBPEMEHHBIX UCCIIENOBAHUAX BCeleHHON.

Pasznea 5. OnTuka.

I'nasa 18. Ilpupona
cBeTa

[IpuMeHeHuEe Ha MPAKTUKE 3aKOHOB OTPAXKECHUS U
MpEJIOMIICHUSI ~ CBeTa  MpPU  PEIICHUH  3ajad.
Onpenenenue CHEKTPATbHBIX rpaHull
YyBCTBUTEIIBHOCTH YEJIOBEUECKOr0 rja3za. YMEHue
CTPOUTh  HW300paKEHUS  MPEAMETOB,  JaBaeMbIe
nuH3amu. Pacder pacctosHMST OT JIMH3BI IO
n300pakeHusi npeamera. PacyeT ONTUYECKOW CHIIbI
JuH3bl. VI3MepeHue (OKyCHOro pacCTOSTHUSI JIMH3BL.
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HcneiTanue MOI[CJICﬁ MUKPOCKOIIA U TCJICCKOIIA.

I'1aBa 19. BositHOBBIE
CBOMCTBA CBeTa

HaGmionenue sBieHuss WHTEPPEPEHIIMH  AIEKTPO-
MarHuTHBIX BoJIH. HaOmionenue siBneHus nudpaxkinuu
AJIIEKTPOMArHUTHBIX BOJIH. HaOmionenue siBneHus
MOJISIpU3AIMN  AJIEKTPOMArHUTHBIX BOJIH. M3MepeHue
JUTMHBI CBETOBOW BOJIHBI TIO pe3yJibTaTaM HaOJOICHUS
sieHnsi wHTeppepeHuu. HalOmroneHune sBIEeHUS
mugpakuuu cBera. HaOmroneHue sBIIEHHS TOJSpU3a-
UM U Aucriepcuu cBera. [Iouck paznmuuunii U CX0/ICTBa
MEXIy TUPPAKIIMOHHBIM U JUCTIEPCUOHHBIM CIIEKTpa-
Mmu. [IpuBeneHne npuMepoB MOSBJICHUS B MPUPOJE U
HCIIOJIb30BAHUSI B TEXHUKE SIBIICHUN MHTEp(epeHInn,
nudpakiuy, TOJNSApU3alMd U JUCHEPCHH  CBETA.
[lepeuncnenne  METOAOB  IO3HAHUS,  KOTOPBIE
MCIIOJIb30BaHbl IPU U3YYEHUU YKA3aHHBIX SIBJICHUM.

Pasznea

6. DiieMeHThI KBAHTOBOM (PU3UKH.

I'raBa 20. KBanroBasi
ONTHKA

Habmronenue (OTORIEKTPUIECKOTO addekra.
OObscHenue 3akoHOoB  (CTONETOBA HAa  OCHOBE
KBAHTOBBIX MpejcTaBieHu. Pacuer makcuMaibHON
KUHETUYECKOU SHEPrUu AJIEKTPOHOB npu
dboTtoanekTpudeckoM 3 dekre. OnpeneneHrue padoOThI
BbIXO/Ia DJIEKTpOHAa 1O TIpaduKy 3aBUCUMOCTH
MaKCHUMAJIBHOM KUHETUYECKOU DHEpPIuu
(OTORIEKTPOHOB OT YacTOThl cBeTa. M3mepeHue
paboThl BbIX0/a AeKkTpoHa. [lepeuncnenue npudopos
YCTaHOBKH, B KOTOPBIX IPUMEHSETCS
0e3uHepMOHHOCTh  Qorodddexra.  OOBsICHEHHE
KOPITYCKYJIIPHO-BOJTHOBOTO ~ Jyaju3Ma  CBOWCTB
¢oToHOB. OOBSACHEHHE pOJIM KBAHTOBOM ONTHKU B
pPa3BUTHH COBPEMEHHOMN (DU3UKHU.

I'1aBa 21. ®u3zuka aroma

HabGnronenue nunedvaTsix CrieKTpoB. PacyeT 4acToThl
Y JUIMHBI BOJIHBI MCIIyCKAEMOI'O CBETA IIPU IEPEXOJe
aToMa  BOAOpPOJa W3  OJHOrO  CTallMOHAPHOIO
coctosiHus B Apyroe. OObsICHEHUE MPOUCXOKICHUS
JMHEWYATOro CHEKTpa aroMa BOAOPOAA M Pa3inyus
JIMHENYaThIX CIIEKTPOB Pa3IMYHBIX ra3os.
HccnenoBanne nuHenyaroro crnekrpa. Mccnenoanue
NpuHUMNA  pabOThl  JIIOMMHECIEHTHOW  JIAMIIBI.
HaOmronenne u 0OOBsSCHEHUE TMPUHIMNA JEUCTBUS
nazepa. IlpuBenenne mNpPUMEPOB  HUCIOJIb30BAHUS
jJjazepa B COBPEMEHHOM HAyK€ M TEXHHKE.
Hcnons3oBanue MHTepHeTa A norucka nHGOpMaluu
0 MEPCIIEKTUBAX MPUMEHEHHUS Ja3epa.

I'naBa 22. ®u3uka

Habmrogenne TpexkoB amb(da-gyacTuil B Kamepe
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aTOMHOTO sipa

Busnbcona. PeructpupoBanue sAepHbIX H3JIYUYEHUU C
nomonplo cuerurka I'eirepa. Pacuer sHeprum cBs3u
aTOMHBIX snaep. OmnpeneneHue 3apsaa U MacCOBOTO
4yyciia aTOMHOTO $JIpa, BO3HUKAIOIIETO B PE3yJIbTaTe
paJMOAKTUBHOIO pacmnajaa. BeluuciaeHue >HEPruu,
OCBOOOXKIAIOIICICS MpU PaJMOAKTHBHOM pacriaje.
OnpeneneHue  OPOAYKTOB  SIIEPHOM  peaKIiuu.
Beruucnenne sHeprum, OCBOOOKTAIOMICHCS  TMPHU
ANEpHBIX peakiusax. [[loHMMaHnume nNpeuMylmecTB u
HEJIOCTATKOB MCIIOJb30BAHUSI aTOMHOM JHEPruvd U
VOHHU3UPYIOIIUX U3JYYEHHUH B MPOMBIIUIEHHOCTH,
MeauuuHe.  M310keHWe  CyTH  3KOJOTHYECKHX
npo0JieM, CBSI3aHHBIX C OHMOJOTHUUYECKHUM JCHCTBHUEM
PaIMOaKTUBHBIX W3JTyYEHU M. [IpoBenenue
KJIacCU(pUKAIIMA  DJEMEHTAPHBIX YacTHI[ IO HX
bu3MYecKUM  XapakTepucTHKaM (Macce, 3apsny,
BpPEMEHHM JKM3HHU, CIHMHY W T. A.). IloHumaHue
IIEHHOCTEH HAYyYHOT'O IMO3HAHWS MHpa HE BOOOIIE IS
yejgoBeuecTBa B IEJIOM, a I KaXJa0ro
oOyyaromerocss  JIMYHO, I[EHHOCTEW  OBJIAJICHUS
METOJIOM HAy4YHOTO TO3HAHUS i1 JOCTHXKECHUSA
ycrexa B JJI000M BUJIC MPAKTUYECKOUN NEsITEIbHOCTH.
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8. YA EBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE NPOI'PAMMBI YYEBHOM JUCHUATIIUHBI
OY .09 «DU3UKA»

st ocBoeHus mnporpamMmbl ydeOHoW mucuuiuimHbl OY /.09 «®Pusuka» B
TEXHUKyME uMeeTcsi yueOHbId kaOuner «Dusuku u ACTPOHOMHUU», B KOTOPOM
HAXOJIUTCS KOMITbIOTEp U obecreueH cBOOOMHBIN nocTyn B MHTEpHET BO Bpems
y4eOHOTr0 3aHIATHS U B IEPUOJ] BHEYUYEOHOM eSITeIbHOCTH 00y4arouXcsl.

B coctaB xabuHeta pu3uku BXoAuT jabopaTopus ¢ 1a00paHTCKONH KOMHATOM.
[Tomemenne xabunera (U3UKK YAOBIETBOpseT TpeboBanusiM CaHHUTAapHO-
AMUAEMHUOJIOTHYECKUX npaBwil U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAaIICHO THIIOBBIM O0OpYJOBaHHEM, B TOM YHCIE CHEIHATIN3UPOBAHHON
y4eOHOM MeOenbl0 M CpeACTBaMH OOYYEHHs, OCTATOYHBIMH JJIisl BBIITOJHEHUS
TpeOOBAHMI K YPOBHIO MOATOTOBKHA 00YYaIOLIUXCS.

B kaOuHere mnpuUCYTCTBYET MYJIbTUMEAMWHOE OOOpYIOBAaHHUE, IMOCPEICTBOM
KOTOPOTO0 YYaCTHUKU OOpa30BaTENbHOrO IMpoLEecca MPOCMATPUBAIOT BU3YaIbHYIO
uHpopMaluio 1o (u3MKe, Npe3eHTaluu, BuieoMarepuaisl. B cocraB yueOHO-
METOJMYECKOT0 U MaTEPUATIbHO-TEXHUUECKOT0 00€CIIeUeH s MPOrpaMMbl yueOHOM
aucuurinabel OV J1.09 «Dusukay, BXOIAT:

* MHOTO(YHKITMOHAJIBHBIA KOMILJIEKC MPEIo aBaTes;

* HArJSiTHBIE MOCOOMS — KOMIUIEKThI Y4EOHBIX TaOJMIl, IJIakaThl: «Puznyeckue
BEJIMYMHBI U (DyHAAMEHTAIbHbIE KOHCTAHTB», «MeXIyHapoJHasi cucTeMa €IuHUIL
CW», «llepmognueckas cucrema xumudeckux snemMeHTtoB JI. M. MenpaeneeBay,
MOPTPETHI BHIAAIOIIUXCS YYEHBIX-(DU3UKOB U ACTPOHOMOB;

* THPOPMALIMOHHO-KOMMYHHKATUBHbBIE CPE/ICTBA;

* SKpaHHO-3BYKOBBIE TTOCOOUS;

* KOMILUIEKT 3JIEKTPOCHA0KEHUsI KaOMHEeTa (PU3UKHU;

* TEXHUUYECKUE CPEJICTBA O0yUCHUS;

* IEMOHCTPAIIMOHHOE 000py0BaHuE (00IIeTr0 Ha3HAYEHUS U TEMATUYECKUE
HaOOPHI);

* 1abopaTopHOe 000pyaoBaHKe (00IIEero Ha3HAYCHHUS U TeMaTHIEeCKHUE HAOOPHI);

* CTaTUYECKHE, TUHAMUYECKHE, IEMOHCTPALIMOHHBIE U Pa31aTOYHbIE MOJECIIN;

* BCIIOMOTaTeJIbHOE 000PYI0BaHHUE;

* KOMIUJIEKT TEXHUYECKON JOKYMEHTAIIMH, B TOM YHCJIE MACIOpTa Ha CPEJCTBA
0Oy4eHMsI, MHCTPYKIIMHU MO UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH.
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9. OCHOBHBIE NICTOYHUKHA U JIUTEPATYPA
s cmyoenmos

1. Imutpuena B.®. ®uzuka 111 nmpodeccuii U CenuanrbHOCTeH TEXHUYECKOTO
npodwis : y9eOHUK IS CTYI. yUpexXKACHUH cpel. mpod. oOpazoBanusi / B.D.
Jlmutpuesa. — 5-e u3f., crep. — M. : U3natenbckuii neHTp «Axagemusi», 2018. —
448 c.

s npenodasamens

1. ®enepanbubiii 3akoH OoT 29.12.2012 Ne 273-®3 «O06 obpa3zoBaHuu B
Poccutickoit @enepanumy» (B pea. deaepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-D3,
ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne 203-D3, or
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 No 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Nel48-d3, c
W3MEHEHUSIMU, BHeCEHHbIMU DeiepaibHbiM 3aKOHOM 0T 04.06.2014 Ne 145-D3).

2. [Ipuka3z Muno6pnayku Poccun ot 17.05.2012 No 413 «O6 yTBepkneHuu
(denepanbHOrO0 TrOCYAApCTBEHHOrO OOpa30BAaTENBHOTO CTaHIAPTa  CPEIHETO
(momHOTO) O0IIEro 0OpazoBaHus» (3apeructpupoad B Muntocte PO 07.06.2012
Ne 24480).

3. Ilpuka3z Muno6puayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHenuit B Ilpukaz MuHnucrepcTtBa oOpa3zoBaHus U Hayku Poccuiickoi
®enepauuu ot 17 mas 2012 r. Ne 413 «O06 yrBepxkaeHuun QenepaibHOro
rOCyAapCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApPTa CpeAHero (MOJHOro) OOIIero
o0pa3oBaHUs.

4. Ilucsmo [lemaprameHTa rocy1apCTBEHHOM MOJMTUKH B cepe MOArOTOBKH
pabounx kaapoB u J[IO Mwunobprayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu 1Mo OpraHu3alyy MOJy4de-HUS CPEAHEro oOIiero oOpa3oBaHUs B
npenenax OCBOCHHsI 00pa30BaTeNbHBIX MPOTPAMM CPETHETO MpOo(hecCHOHATBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro 0oOpa3oBaHMsI C Y4ETOM TpeOOBaHMIA
dbenepanbHbIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB U MOJy4aeMOM
npodeccuu wim npodheccuu CpeaHero NpoPecCuoHaNbHOI0 00pa30BaHUI.

5. Konctutynus Poccuiickoit @enepanuu 1993 r. (mocneauss peaaxkuus).

6. murpueBa B.D. ®wusuka nmns mnpodeccuid U CENHAIBHOCTEH
TEXHUYECKOTO mpoduias : Y4eOHMK HJisi CTyHd. YUYPEeKISHUU cpen. mpod.
obOpazoBanus / B.®. JImutrpueBa. — 5-¢ u3f., crep. — M. : M3narenbckuil LIEHTP
«Axanemus», 2018. — 448 c.

7. HvmurpueBa B.®. ®usuka ana npodeccuid W cnenuaibHOCTEH
TexHu4yeckoro npoduis. JlaboparopHblii MpakTUKyM : ydeO. mocobue A CTY/I.
yupexeHuit cpe. npod. oopazosanus / B.®. [Imutpuena, A.B. Kopxyes, O.B.
Myprazuna — M. : U3patenbckuii neHTp «Akagemus», 2015. — 160 c.

8. Imutpuena B.dD. ®usuka ny1s mpodeccuii U crenuaibHOCTeH TEXHUYECKOTO
npopuis. Meronuueckue pekoMeHIanuu : MeroAa. nocobue / B.d. JImutpuesa,
JL.1.BacunweB.. — M. : U3narensckuil neHTp «Akagemus», 2015. — 176 c.

27



JlonoJHUTeIbHAS JIUTEPATypa

1. ImutpueBa B.®. ®usuka aisa npodeccuit U cuenuaaibHOCTeH TEXHUYECKOTO
npoduiig. COopHHK 3a7ad : yuyel. mocobue ajsi CTyH. YUpEKIeHUU cpen. mpod.
obpazoBanus / B.®. JImurpueBa. — 5-¢ u3f., crep. — M. : M3narenbckuil LIEHTP
«Axanemus», 2014. — 256 c.

2. PermkxeBuu A.Il. @usmka. 10-11 ki1.: 3agauauk.- M.,2002 r.

3. Msxumes ['.5. ®uszuka : yueb. mus 10 k1. 00meoOpa3oBar. yupexaecHU:
6a30BbIil U podui. ypouu / I'.S. Mskumes, b.b. byxosues, H.H. Corckwuii; mox
pen. B.M. Hukonaesa, H.A. [lapdentpeBoit. - 17-¢ uza., mepepad. u gom. - M.:
[Ipocsemenne, 2008. - 366 c. : uin.

4 Msikumes I'.5. ®usuka 11 kiacc : yueO. miig o01eo0pazoBat. yupeKIeHU:
6a30BbIit 1 ipoduit. ypoau / ['.4. Makumes, b.b. byxosues, B.M.Yapyrus; noa
pen. B.M. Huxonaesa, H.A. IlapdentreBoit. - 17-e¢ uzz., nepepad. u gom. - M.:
[Ipocsemenne, 2008. - 399 c. : uin.

Hnmepuem-pecypcol

1. https://docplayer.ru/26136210-Fizika-uchebnik-v-f-dmitrieva-dlya-professiy-i-
specialnostey-tehnicheskogo-profilya-so-az-nachalnoe-i-srednee-professionalnoe-
obrazovanie-ocd.html ®wusuka. YueOnuk. B. ®@. Imutpuena mis npodeccuit u
CHEeUaTbHOCTEW TEXHUYECKOTO TPOdHIIS.

2. http://school-collection.edu.ru/ Envnass  xomtekuus — UQPOBBIX
00pa3oBaTeIbHBIX PECYPCOB.

3. http://festival.1september.ru/. [Tegarorumueckas mactypckas «1 ceHTIOps»
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