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1. MMosicHUTe/IbHAS 3aMUCKA

PaGouass mporpamma  0o0mieoOpa3oBaTeIbHON  y4eOHOW  AUCIUTIIIMHBI
«Pusuka» npeaHazHayeHa i u3ydeHus ¢usuku B OI'BIIOY  «byiickom
TEXHUKYME >KEJIE3HOAOpPOKHOro TpaHcnopta Koctpomckoil obmactu» (nanee
TEXHUKYM), peau3ylolieM 00pa30BaTelbHYI0 MpOorpaMMy CpeaHEro oOIIero
oOpa3zoBaHus B  Ipeleliax  OCBOGHUS  OCHOBHOM  MpodeccCHOHATbHOU
obpazoBatenbHoil porpammbel CIIO (OITOIT CIIO) na 6a3e OCHOBHOTO 0OIIIETO
oOpa3oBaHus TMpU MOATOTOBKE CIELHUAIUCTOB CpPEIHEr0 3BEHA. PaGouas
nporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpennero oOiero
oOpa3oBaHUs, TPEABIBISICMBIX K CTPYKTYpPE, COICPKAHUIO M Pe3ysIbTaTaM
ocBoeHusi yueOHou auctmmuinabl OVY][.12 «EcrecrBo3nanune (Pusuka)», B
COOTBETCTBUM ¢ PexomeHanusMu 1Mo OpraHu3aluy MoJydeHusl CPeIHEero oOIIero
oOpa3oBaHus B IIpejesiax OCBOEHUS O00pa3oBaTENIbHbIX MPOTpaMM CPEIHETO
npodeccuoHaIbHOrO0 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIETro 0Opa3oBaHUS C
y4eToM TpeOoBaHUN  (eAepalbHbIX  T'OCYJAapCTBEHHBIX  00pa30BaTCIIBHBIX
CTaHJApTOB W  TMojiydyaeMol  mpodeccun WUIM  NPOPECCUU  CPEIAHEro
npodeccuoHaabHOrO0 00pa3zoBaHusi (MUCbMO JlemapTaMeHTa TOCy/IapCTBEHHOM
MOJIMTUKH B chepe MOAroTOBKH padounx kajapos u JII1O Munodpuayku Poccuu ot
17.03.2015 Ne 06-259). Copnepxxanue mporpammbl OY/I.12 «EcTecTBO3HaHUE
(dusuka)» HanpaBlIEHO HA JOCTHKEHUE CIEIYIONINX HeJIei:

1. ocBoenue 3HaHUU O PyHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX M TIPUHIIUIIAX,
JeXalUX B OCHOBE COBPEMEHHOW (pr3Myeckod KapTHHBI MUpa; Hambojee
BRXHBIX OTKPBITHSX B 00JacTh (U3MKH, OKAa3aBIIMX OIpeesoiee
BJIMSTHUE HA Pa3BUTHE TEXHUKH M TE€XHOJIOI'MU; METO/IaX HAYYHOTO IMO3HAHUS
IPUPOJIBL;

2. OBJAJICHHE YMEHUSMU MPOBOJAUTH HAOIIOACHUS, INIAHUPOBATH U BBIOIHATH
OKCIIEPUMEHTHI, BBIIBUTAaTh TUIOTE3bl U CTPOUTH MOJEIH, NPUMEHSTH
MOJIYdEHHBbIE 3HaHWUA 1O (¢u3UKe ISl OOBSICHEHHUS Pa3HOOOpa3HBIX
(du3nUecKnX SBICHUA W CBOWCTB BEIIECTB; MPAKTHUYECKH HCIOIb30BAThH
¢usznueckre 3HAHUS; OICHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOM
uH(pOpMaIIHH;

3. pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEH B TIporecce MpHOOpPETEeHUs 3HAHWW M YMEHHH MO (U3UKE C
UCIIOJIb30BAHUEM PA3IUYHBIX HWCTOYHUKOB HMH(OPMAIMU U COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

4. BocmuTaHWE YOSXKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB MPHUPOJIBI,
UCTIOJIb30BAHUS JOCTIDKCHMM (MWK Ha 0OJIar0 Pa3BUTHS HYEITOBEUYECKOM
IUBUJIN3AIANA;, HEOOXOAMMOCTA COTPYAHUYECTBA B MPOIECCE COBMECTHOTO
BBITIOJTHEHUS 3a71a4, YBAKUTEILHOTO OTHOIICHUS K MHEHUIO OIIOHEHTA MPU
0o0CYXJIeHUH TPOOJIeM E€CTECTBEHHOHAYYHOTO COJEP’KaHUS, TOTOBHOCTH K
MOPAJTbHO-3TUYECKOW OIICHKE WCIOJIb30BaHUS HAYYHBIX JOCTHIKEHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3aITUTY OKPYKAIOIICH CPEIBI;

5. WCTONB30BaHWE TPHUOOPETCHHBIX 3HAHWM W YMEHUW IS pPEIIeHUs
MPAKTUYECKUX 3a/ad TOBCEIHEBHOW >KW3HM, obOecreueHuss 0e30MMacHOCTH
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COOCTBEHHON >KW3HHU, PAlMOHAJIBLHOIO MPUPOIONOIb30BAHUS U OXPaHbI
OKpYXaroIIel Cpelbl U BO3MOXHOCTh NPUMEHEHHS 3HAHUU MPU PELICHUU
3a/1a4, BO3HUKAIOIIUX B MOCJEAYIONIEH TPodecCUOHANbHON AeATeTbHOCTH.
B nporpammy BKJIIOUEHO cOjEep)KaHUE, HaMpaBlIeHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMIIETCHIINH, HEOOXOAUMBIX MJis kKadecTBeHHOro ocBoeHus OITOIT
CIIO na 6a3ze OCHOBHOIO OO0IIEro oOpa3oBaHuUs C MOJYYCHUEM CPEIHETO OOIIEro
oOpa3oBaHus, MPOrpaMMbl  TOATOTOBKM  KBaIU(UIMPOBAHHBIX  pPadOUUX,
ciyxamux (ITITKPC).
2. OBIIIASI XAPAKTEPUCTHUKA YYEBHOM IUCITUIIJINHBI
OYA.12 <kECTECTBO3HAHUE (®PU3UKA)»

B ocnoBe yueOHnoit aucturmumuael OY .12 «EctectBo3nHanue (Pusuka)»
JIEKUT yCTaHOBKA Ha (popMupoBaHHE y OOy4aeMbIX CHUCTEMbI 0a30BBIX MOHSITHUUN
bU3UKM U TIPEACTaBICHUM O COBPEMEHHOW (DU3WYECKOW KapTHHE MUpPa, a TaKXKe
BbIpaOOTKa YMEHHUI NPUMEHSTHh (DU3NUYECKUE 3HAHHUS KaK B MPO(EeCCHOHAIBHOM
NEATEIbHOCTH, TaK U JIJIsl PEIICHUS )KU3HEHHBIX 3a]1a4.

MHorue nojoXeHusi, pa3BuBaeMble (PU3UKOHN, pacCMaTPUBAIOTCS KaK OCHOBA
CO3JIaHUsI ¥  MCIOJIb30BaHUS HMH(GOPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX
texHosorui (MKT) — opHoro wu3 Haumbojiee 3HAYUMBIX TEXHOJOTHUYECKUX
JOCTUKEHUN COBPEMEHHOW IIMBUIIM3ALINH.

®du3uKa JaeT KJIY K TOHUMAHUIO MHOTOYMCIICHHBIX SIBJICHUU U TPOILIECCOB
OKpYXaIoIero Mupa (B €CTeCTBEHHOHAYYHBIX 00J1aCTsIX, COIMOJIOTHH, YKOHOMUKE,
A3bIKE, TUTEpAType U 1p.). B dusuke popmupyrorcs MHOTHE BUIBI ACSITEIBHOCTH,
KOTOpbIE HMMEIT METaNpeIMeTHbIA Xapaktep. K HUM B mepByr odepenb
OTHOCSITCSI: MOJEIIMPOBaHUE OOBEKTOB M TPOIECCOB, NPUMEHEHHE OCHOBHBIX
METOJIOB TIO3HAHUS, CHUCTEMHO-MH(POPMAIIMOHHBIN aHanu3, (QopMyIupoBaHUE
TUIO0TE3, aHallM3 U CUHTE3, CpaBHEHUE, 0000IICHIE, CUCTeMAaTU3alusl, BbISIBICHHUE
NPUYUHHO-CIICJICTBEHHBIX CBA3€H, MOWCK aHaJOroB, YIpPaBJICHHE OOBEKTAMHU H
npoiueccaMu. VIMEHHO 3Ta JUCHUMIUIMHA MO3BOJIAET IMO3HAKOMUTH CTYAEHTOB C
HAay4YHBIMM METOJAaMH I[IO3HAHUSA, HAyYUTh HMX OTJIMYaTh TUIIOTE3Y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

@®u3zrka UMeeT O4YeHb  OOJBIIOE UM  BCEBO3PACTAIOIIEE  YHUCIIO
MEKIUCHMIUIMHAPHBIX CBS3€H, MPUYEM Ha YPOBHE KaK MOHSITUHHOIO amnmapara,
Tak W WHCTpyMeHTapusa. Cka3aHHOE IIO3BOJISIET paccMaTpuBaTh (U3HKY Kak
METAIUCIUIUINHY, KOTOpash MPEeAOCTaBISE€T MEXIUCIUIUIMHAPHBINA SA3BIK IS
ONMCaHUs HAYYHON KapTUHBI MUpA.

dusuka SIBJISICTCS CUCTEMOOOPa3yIOIIUM bakTopom JUISL
€CTECTBEHHOHAYUYHbIX YYEOHBIX MPEAMETOB, IOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE COJACp)KAHUS XWUMHUHU, OWoJorud, reorpaduu, acTPOHOMUU U
CHEUUANIBHBIX  JUCHMIUIMH  (TEXHUYECKass  MEXaHWKa,  JJIEKTPOTEXHHKA,
aJeKTpOHUKA U Ap.). YueOHas auctuminHa OY /.12 «EctectBo3Hanue (Pusuka)»
CO3/Ia€T YHHMBEpPCAbHYIO 0a3zy s U3y4YeHHs oOmenpodecCuoHaIbHBIX U
CHEUUANIbHBIX AUCHUIUIMH, 3aKJ1aJIbIBast QYHIAMEHT JUIsl MOCIEAYIOIIET0 00yYeHUs
CTYAEHTOB.



O6nanasg JOTMYECKON CTPOMHOCTBIO M ONUPASICh HAa SKCHEPUMEHTAJbHBIE
dakTtbl, yueoHas nucuuruinHa OY /.12 «EctectBo3nanue (Pusuka)» Gpopmupyer y
CTYyIEHTOB MOJJIMHHO HAy4YHOE€ MHpOBO33peHne. Dusuka sBISETCI OCHOBON
YYEHHs O MaTepraIbHOM MUPE U PeIIaeT Npo0IeMbl 3TOr0 MUPA.

dopMupoBaHUE KOMIETEHIIUU (PUHAHCOBOM rPaMOTHOCTH.

B copepxxanun y4yeOHOM AUCHUIUIMHBI 1O (U3UKE TMPU TMOJATOTOBKE
oOyyaromuxcs 1Mo  mpodeccud  COUMAIBbHO-3KOHOMHYECKOTO  Mpodus
npodecCUOHaILHOTO0 00pa3oBaHusl MPO(UIHLHON COCTABISIONICH SBISICTCS pa3iel
«OnekTpoauHamMuka», Tak kKak npodeccusa: 43.01.06 «lIpoBogHuk Ha
KEJIE3HOJIOPOKHOM TPAHCIIOPTE» OTHOCHUTCS K ATOMY HpouiI0 M CBsi3aHa C
AIEKTPOTEXHUKOU U DJIEKTPOHUKOM.

Teopetnueckue cBeneHuss Mo (U3MKE JOMOJHSAIOTCS JTEMOHCTPALUAMH U
71a60paTOPHBIMU pabOTAMH.

N3yuenne  obmieoOpaszoBaTenbHOM — yueOHOM — aucuurmauabl OY]I.12
«EcrecTtBo3nanne (Pusuka)» 3aBeplIaeTcs MOJBEJECHUEM HTOroB B (opme
MHTETPUPOBAHHOTO 3K3aMEHA B paMKaxX MPOMEKYTOUYHOM aTTeCTAllMU CTYIEHTOB
npoiiecce ocBoeHuss OIIOIT CIIO ¢ nmonydyeHueMm cpemaHero oOmiero odOpa3oBaHus
(TIIIKPC).

3. MECTO YYEBHOM JUCIUIIJINHBI B YYEBHOM IIJIAHE

Vuebnas paucrumuHa OVY].12 «EctectBoznanue (Pdusuka)» sBISIETCS
y4eOHBIM TIPEJAMETOM 110 BBIOOPY M3 00s3aTeIbHON MpeaMEeTHONW o0JacTu
«EcrectBennnie Hayku» OI'OC cpennero odiiero oo6pazoBaHusl.

B Texnukyme yuebnas mucrmruimHa OY .12 «EcrectBo3Hanue (Pusuka)»
u3ydaercs B obOmeoopazoBarensHoM 1ukie yueoHnoro miana OITOIT CIIO na 6aze
OCHOBHOTO 00I1Iero o0pa3oBaHus C MOJYYEHHEM CpEeAHEro oO0IIero oOpa3oBaHUs

(IIITKPC).
B yuebnbix mranax IIIIKPC wmecro yueOnov mucturummasl OVY]I.12
«EctectBo3Hanne (dusmka)» — B cocTaBe 00IIe00pa30BaTEIbHBIX YYCOHBIX

JUCHUIUIAH 10 BBIOOPY, GOPMHUPYEMBIX U3 00s3aTEIbHBIX MPEIMETHBIX 00MacTeit
®I'OC cpennero obmero obOpazoBanus, npodeccun: 43.01.06 «IIpoBoanuk Ha
KEJIE3HOJIOPOKHOM  TPAHCIIOPTE» COIMAIIBHO-DKOHOMHYECKOTO  TPOhUIIs
npodeccuonansHOT0 00pa30BaHMUS.
4.PE3YJIbTATBI OCBOEHUSI YYEBHOM JJUCLHUITJIMHBI

OcBoenne conepxanus yueoHoi aucruminabl OY /.12 «EcrecTBo3HaHme
(dusuka)» odecrieynBaeT JOCTHIKEHUE CTYICHTAMH CIIEAYIOMNUX Pe3yabTATOB:
JIUYHOCMHDBIX
— YyBCTBO TOPJOCTH WM YBAXCHUS K WCTOPUH U JOCTHKEHUSIM OTEYECTBEHHOMU
¢usnueckor Hayku; (U3MUECKH TPAMOTHOE TOBEIECHHE B NpodecCHOHATHHOU
NEATeNIbHOCTH W OBITYy Mpu oOpalieHuu ¢ npudopamMu U yCTPOMCTBAMU;
— TOTOBHOCTh K TPOJOJDKEHUIO OOpa30BaHWs WM TIOBBIIICHUS KBATH(PUKAIUN B
M30paHHON TPOPECCUOHANBHON AEATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
(du3HIECKIX KOMIIETCHIIUN B 3TOM;



— YMEHHE WCHOJIb30BaTh JIOCTUXKEHUSI COBPEMEHHOM (DU3MUYECKOM HAayKu U
GU3UYECKUX TEXHOJOTUM JUIsl TOBBIIIEHUS COOCTBEHHOTO HWHTEIJIEKTYaJIbHOIO
pa3BUTHS B BBIOpAaHHOU NMpodecCHOHANIBHON NeATEIbHOCTH;

— YMEHHE CaMOCTOATENIbHO J00BIBaTh HOBBIC Mg ceOsi (pu3nyueckue 3HaHUS,
WCIIOB3YS JIJISL 3TOTO JOCTYIMHBIE UCTOYHUKHU HH(POpMAIINHY;

— YMEHHE BBICTPaUBaTh KOHCTPYKTHUBHBIC B3AMMOOTHOIIECHUS B KOMaH/IE 110 pelie-
HMIO OOIIMX 3aJ1a4;

— YMEHHE YIOpaBIsTh CBOEH I[IO3HABATENbHOW JIESITEIHHOCTHIO, TPOBOIAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYaIbHOTO Pa3BUTHS;
MemanpeomemHuulXx:

— UCIOJIb30BAHKE PA3IUYHBIX BUIOB [TO3HABATEIBHON JESATEILHOCTH ISl PEIICHUS
dbuzndeckux 3ajay, NPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOJCHUS,
OMHUCAHUs, W3MEPECHHS, OKCIEPUMEHTA) JId M3YYCHHUS Ppa3IMYHBIX CTOPOH
OKpY’Karolien 1elCTBUTEILHOCTH;

— WCIIOJIb30BAaHUE OCHOBHBIX MHTEUICKTYaJIbHBIX OTEpaIluii: MOCTAHOBKU 3aJ1auH,
dopMynupoBaHUsS THUNOTE3, aHalW3a M CHUHTE3a, CpPaBHEHHUSA, O000O0IIEeHMUS,
CHUCTEMAaTH3allUuM, BBISIBJICHUS MPUYMHHOCIEICTBEHHBIX CBSI3€H, MOKWCKA aHAJIOTOB,
dbopMynupoBaHMsT BBIBOAOB ISl W3YYEHHUS PaA3JIMUHBIX CTOPOH (DU3NUECKUX
OOBEKTOB, SIBJICHWW U TPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTAJIKUBATHCS B MPOQPECCHOHANIBHOM cepe;

— yYMEHHUE TEeHEepUPOBATh WJIEW U OINpPEAENATh CPEACTBA, HEOOXOAMMBIEC IS HMX
peanusanuu;

— YMEHHE HCIIOJIb30BaTh PA3JIMYHBIE WCTOYHHUKHU JIJIsi TOJMy4eHHUs (HU3MUECKOM
uH(pOpPMAIINH, OIIEHUBATH €€ JOCTOBEPHOCTH;

— yMEHHE aHaJW3UpPOBATh U MPEACTABIATh MHPOPMAIMIO B Pa3IMYHBIX BUIAX;
— yMEHHE MyOJUYHO MPEACTaBIATh PE3yJIbTaThl COOCTBEHHOTO HCCIIEIOBAHUS,
BECTU JUCKYCCHH, JOCTYITHO U TapMOHUYHO cOdYeTas cojepx aHue u (Hopmbl
npecTapisieMoi nHbopMaIny;

npeoMemHmuiXx:

— c(hopMUPOBAHHOCTH TIPEACTABICHUN O POJM U MecTe (PU3UKU B COBPEMEHHOM
HAyYHOU KapTHHE MUpPA; MOHUMaHUE (PU3UUYECKON CYITHOCTH HAOII0IaeMBIX BO
Bcenennoit siBinenuii, ponu ¢usuku B (QopMUpPOBaHHHM Kpyro3opa u (QyHKIIHU-
OHAJILHOM 'PaMOTHOCTH YEJIOBEKa JIJIsl PEUIECHUs MPAaKTUYECKHUX 3a/1ad4;

- BJIAJICHUE OCHOBOIOJIAral0IIUMHU bu3IUecKuMu MOHATHSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMHU;, YBEPEHHOE UCIIOJIb30BAHUE
bu3nIecKol TEPMUHOJIOTUN U CUMBOJIUKY;

— BJIaJICHWE OCHOBHBIMU METOJAaMU HAy4YHOTO TMO3HAHHUS, HCMHOJIb3yEMBbIMU B
dusnke: HAOIIOICHUEM, ONTMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

— yMeHHsi oOpabaThiBaTh PE3yibTaThbl U3MEPEHUI, OOHApPYKUBAaTh 3aBUCHUMOCTh
MeXIy PU3NYECKUMH BEIHYMHAMH, OOBSCHATH MOTYyYEHHBIE PE3YJIbTATHI U JIeaTh
BBIBOJIBL;

— ¢OpMUPOBAHHOCTh YMEHUS pellaTh (PU3NUECKUe 3a1a4uu;



— c(hOPMUPOBAHHOCTh YMEHUS MPUMEHATH MOJTYyYECHHBIC 3HAHUS JJI1 OOBICHEHUS
yCJIOBUM mpoTekaHusi GU3NUECKUX SBJICHUHN B MpUpojie, MpodeccuoHanbHoM chepe
U JUISl TPUHSATUS MPAKTUYECKUX PEUICHUN B TIOBCETHEBHOM JKU3HU;

— c(opMHUPOBAaHHOCTh COOCTBEHHOW MO3WUIIMK IO OTHONICHHUIO K (HHU3UUECKOU
nH(popMaIK, MoJy4aeMoi U3 pa3HbIX HCTOYHUKOB.

CryzneHT, OCBOMBIIMN 00pa30BaTENbHYI0 NpPOrpaMMy, AODKEH o00JaaaTh
CIEAYIOMMUMHU OOIIUMHU KOMITETCHITUSIMU :

OK 1. IloHumarh CYyImIHOCTh M COLMAIBHYI) 3HAYUMOCTh OyIyIIeH
npodeccun, NposiBIAATh K HE yCTOWYUBBIN UHTEpEC.

OK 2. OpraHuzoBbIBaTh COOCTBEHHYIO JEATEIBLHOCTb, MCXOMS U3 IIEIU U
crioco0O0B €€ JIOCTHIKEHUSI, ONPEISTICHHBIX PYKOBOIUTEIIEM.

OK 3. AmnanuzupoBaTh paboOuyyl0 CHUTYallMl0, OCYHIECTBISATH TEKYIIMH U
UTOTOBBIM KOHTPOJIb, OIICHKY U KOPPEKIIMIO COOCTBEHHOUN NEATEeIbHOCTU, HECTH
OTBETCTBEHHOCTh 32 PE3yJIbTaThl CBOEH PaOOTHI.

OK 4. OcymiecTBisaTh MOUCK HHPOpMAITUU, HEOOXOUMOM 17151 3P HEKTUBHOTO
BBITIOJIHEHUS TTPOGECCHOHANIBHBIX 33]1a4.

OK 5. HUcnonws3oBaTh MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
npodeccroHaIbHON JAeATeTbHOCTH.

OK 6. PaGorarb B komanHjae, 3¢G(EKTHUBHO OOIIATBCA C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTaMHU.

OK 7. IlpoBoauTh MEPOMNpPHUATUS MO 3aUIUTE MACCAKUPOB U PAOOTHUKOB B
Ype3BbIUAMHBIX CUTYAIUSAX U MPEIyNpPeKIaTh UX BOSHUKHOBEHUE.

OK 8. UcnonHsTh BOMHCKYIO OOSI3aHHOCTh, B TOM YHUCJE C MPUMEHEHUEM
MOJIYYEHHBIX TPO(EeCcCCHOHANbHBIX 3HAHUW (IUIs1 FOHOIIEH), B COOTBETCTBUM C
OdenepanpHbiM 3ak0HOM OT 28.03.1998 N 53-®3 "O BOMHCKOW 00S3aHHOCTH U
BOEHHOU ci1yx0e".

OK 11. HUcnonb3oBath 3HaHUS MO (UHAHCOBOM IPaMOTHOCTH, IJIAHUPOBATH
MPEeANPUHUMATETBCKYIO NESTENbHOCTh B mpodeccuoHanbHOW cdepe B
denepanbHbIX TOCYIApCTBEHHBIX 00pa30BaTEIbHBIX CTaHAapTax CpEeIHETO
npodeccuonansHoro odpazoBanus (nanee — ®I'OC CIIO).

5.COJEPKAHUE U CTPYKTYPA YUEBHOM JJMCHIUIIJIMHBI
5.1. Conepxxanue y4eOHOH TUCUMILIHHBI
BBenenue

®dusnka — (QyHIaMeHTaNbHAs Hayka O mpupoje. EcTecTBeHHOHAydYHBIN
METO/I TO3HAHUS, €T0 BO3MOKHOCTH M TPAHULBI IPUMEHUMOCTH. DKCIEPUMEHT U
TEOpHsl B MpoLEcce MO3HAHUS NpupoAbl. MoaennpoBanre PU3NUECKUX SIBICHUN U
npoueccoB. Poiib 3KkcnepyuMeHTa W TEOPUH B IPOLECCE IMO3HAHUS NPUPOJBL.
@usnueckas BenuuuHa. [lorpemHocTH uW3MepeHUM (U3UMYECKUX BEIUYMH.
duznueckue 3aKOHbI. ['paHUIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [ToHsiTHE O
duznueckol kapTuHe mMupa. 3HaueHue Gpuzuku mnpu ocBoeHuu npodeccuit CI1IO u
cnennansHocTen CIIO.

Paznen 1. Mexanuka



Kunemaruka. Mexannueckoe asmwxkenue. Ilepememenue. [Tyts. CkOpOCTb.
PaBHOMepHOE IIpAMOJIMHENHOE JBWXKEHHME. YcCKopeHue. PaBHomepemeHHOe
npsiMoinHelHoe nBHkeHne. CBoOoaHOE maaeHue. J[BrkeHue Tena, OpOLIEHHOro
MO/ YTJIOM K TOpU30HTY. PaBHOMEpPHOE ABUKEHUE MO OKPYKHOCTH.

3akonbl mexanuku Hprorona. Ilepsoiii 3axkoH Hserorona. Cuna. Macca.
Nmnynec. Bropoit 3akoH HproToHa. OCHOBHOW 3aKOH KJIACCUYECKOM JUHAMMKHU.
Tperuit 3akoH HproToHA. 3aKOH BCEMHUPHOTO TATOTEHUS. ' paBUTAIMOHHOE IOJE.
Cuna tsoxectu. Bec. CriocoObl uzmepenust Mmaccbl Tel. CUllbl B MEXaHUKE.

3aKOHBI COXpPaHeHHs] B MeXaHUKe. 3aKOH COXpPaHECHUS UMITYJIbCa.
PeaktuBHOe nBrkeHue. PaGota cuiibl. PaboTa moTeHIMAIBHBIX CUI. MOIIHOCTS.
Oueprusi. Kunernueckass sHeprus. [loreHuuanbHas 3HEprusi. 3aKOH COXPAHEHUS
MEXaHH4eCKOU sHepruu. [I[puMeHeHne 3aKOHOB COXPaHEHUS.

Jemoncmpayuu
3aBUCHUMOCTh TPACKTOPUH OT BHIOOPA CUCTEMBI OTCUETA.

Buabsl MexaHM4EeCKOrO JBHXKEHUS.

3aBUCUMOCTh YCKOPEHHUS TEJIa OT €r0 MacChl U CUJIbI, ICMCTBYIONIEH HA TEJIO.
CioxxeHue cui.

PaBeHCTBO M MPOTUBOTIOJIOKHOCTh HAMPABICHUS CUJT ICUCTBUS U
POTUBOICUCTBHUS.

3aBUCHUMOCTbH CHJIBI YIIPYTOCTH OT JiepopMariuu.

Cuiibl TpeHwUsI.

HesecomocTs.

PeakTuBHOE IBI>KEHUE.

[lepexoa MOTEHIIMATBLHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Jlabopamopnuie pabomot
HccnenoBanue OBMKEHUA Tela MOA JEUCTBUEM MOCTOSIHHOM CHIIBL.

N3yueHne 3aK0Ha COXpAaHEHUS UMITYJIbCA.
Pasznen 2. OcHOBBI MOJIEKYJISAPHOH (U3MKH U TEPMOAUHAMUKH

OCHOBBI MOJICKYJSAAPHO-KHHETHYECKOH Teopuu. HWaeaabHbll ras.
OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM Teopuu. Pa3mepsl m macca
MOJIEKYyT W aTtomoB. bpoyHoBckoe nBmwkenue. Huddysusa. Cunbl u dHEpPrus
MEXMOJICKYJIIPHOTO B3auMojAeicTBusA. CTpoeHue Ta3000pa3HbIX, KHIKUX U
TBepAbIX Tel. CKOpOCTH NBUKEHUS MOJIEKYJl U UX u3MepeHue. MmeanbHblid ras.
JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOW TEOPHUU ra30B.
Temmeparypa u ee wu3MepeHue. [a30Bbic 3aKOHBI. AOCOJIOTHBIA  HYJIb
TeMnepaTypsl. TepMOIMHAMHUYECKAS IIKAJIA TEMIIEPATYphl. Y PAaBHEHUE COCTOSHUSA
UJICATBHOTO ra3a. MoJsipHas ra3oBas HOCTOSIHHASL.

OcHoBbl TepMoOaMHAMHMKHU. OCHOBHBIE TIOHSTUS U ONpPEACIICHHUS.
BuyTtpenHsis sHeprusi cucteMbl. BHyTpeHHsIsl sHeprus ujieaibHoro raza. Padbora u
TEIJI0Ta Kak (hOopMbl iepeadyu SHepruu. TennoeMKoCcThb. Y 1eJIbHas TEMI0EMKOCTb.
VYpaBuenne TeroBoro Oananca. IlepBoe Havano TepMOAMHAMUKHU. AJUMa0aTHBIN
npouecc. [lpunnun aeiictBus termoBol MamuHbl. KIIJI TeruioBoro aurarens.
Bropoe Hauwamo tepmoamHamuku. TepmoamHamMuyeckas IIKala TEMIIEPATyp.
XonoaunpHble MalIMHbL. TemioBsie aBuraresv. OxpaHa npupobl.



CaoiictBa maposB. lcnapenue um koHaeHcauus. HacpllieHHBIM Map U ero
cBOICTBa. AOCOJIIOTHAsE M OTHOCUTEIbHAs BIAXKHOCTh BO3JyXa. Touka pOCHI.
Kunienne. 3aBucuMocTs TeMnepaTypbl KUIEHHS OT JaBieHus. lleperpeTsiil nmap u
€ro UCIOJIb30BaHNE B TEXHUKE.

CaoiicTBa KHUAKOCTeH. XapaKTepUCTHKA >KUIKOTO COCTOSHMS BEILECTBA.
I10oBEpXHOCTHBIN CION KUIAKOCTH. DHEPrusl IMOBEPXHOCTHOTO ClIOsA. fIBIEHUS Ha
TrpaHulIe )KUIKOCTH C TBEPJIbIM TeJIOM. KanummisipHble sBICHUS.

CaoiicTBa TBepaAbIX TeJl. XapaKTEPUCTHKA TBEPIOIO COCTOSHUS BEILECTBA.
Yrpyrue cBoiicTBa TBEpAbIX Tel. 3akOH ['yka. MexaHn4eckre CBOMCTBA TBEPJbIX
Tten. TemnoBoe paclMpeHuWe TBEpPABIX Ten MW Kujakoctel. [lnaBrnenne wu
KpUCTAJUTU3aLIUS.

JHemoncmpayuu
JIBr>keHre OpOYHOBCKHUX YaCTHIL.

Huddyzus.

N3meneHnue naBieHus raza ¢ K3BMEHEHUEM TEMIIEPATYpPhI PU MOCTOSHHOM 00BheME.
N3oTepmudeckuii 1 n300apHbIN MPOIECCHI.

N3meneHnne BHyTpeHHEN SHEPTUH TEJI MPU COBEPIICHUH PaOOTHI.

Mopenu TeroBbIX JBUTATEIIEH.

Kurnienue BoJibI IpY MOHUKEHHOM JIaBJICHUM.

ITcuxpoMeTp ¥ TUTPOMETP.

SIBneHrs NOBEPXHOCTHOIO HATSIKEHUS U CMAUMBAHUS.

Kpucramibl, amopdHbIe BenecTBa, ;KUIKOKPUCTAIIMYECKUE Tea.

Jlabopamopnuie pabomot
N3mepenue BIa)KHOCTH BO3AYyXa.

N3mepenune moBepXHOCTHOTO HATSKEHUS AKUJIKOCTH.
HaGmronenue nporecca KpUCTAIITU3AIINH.
N3ydeHne TemIoBOro paciiupeHusi TBEPAbIX TEIl.

Pa3zpnen 3. DaekrpoamHaMuka

JJIeKTpUYecKoe moje. DIECKTPUUECKUE 3apsibl. 3aKOH COXpaHEHUs 3apsa.
3akon Kynona. Dnektpuueckoe noje. HampsikeHHOCTh 3JIEKTPUYEC-KOTO MOJIS.
[Mpunnun cynmeprio3unuu  mosieil. Pabora cuia  37IEKTPOCTATHYECKOTO  TOJIS.
[ToTrenuuan. Pa3HOCTh MOTEHUIMAIOB. DKBUIOTEHIIMAIbHBIE MOBEPX-HOCTU. CBS3b
MEXIY HAIPSIKEHHOCTBID M PAa3sHOCTHIO MNOTEHUHUAIOB AJIEKTPU-YECKOTO TOJIS.
JlnaneKkTpuku B dnekTpudyeckoM mnone. [longpusanus qusnekt-pukos. [IpoBoaHuKH
B anekTpuueckoM nose. Konaencaropel. CoeiMHEHNE KOHIEHCATOPOB B OaTapero.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPa. DHEPIUsl ANEKTPUUECKOrO MOJIS.

3aKOHBI MOCTOSTHHOI'0 TOKA. YCIOBUS, HEOOXOANUMBIE ISl BOSHUKHOBEHUS
U TOJJIEpKaHUsl DJIEKTpUUecKoro Toka. Cuia Toka U MIOTHOCTh ToKa. 3akoH OMa
s yaactka nenu 6e3 DJIC. 3aBUCUMOCTD 3JICKTPUYECKOTO COMPOTHBICHUS OT
Marepuana, JJIMHbI U TUIOMIAIN MOMEPEYHOTO CeYEHHUs MPOBOAHUKA. 3aBUCUMOCTD
AIEKTPUYECKOTO CONIPOTUBIICHUS MIPOBOJHUKOB OT TEMIEPATYPHI.
DIIEKTPOABWKYIIAsl CUJAa HMCTOYHMKA TOKa. 3akoH OMa g TOJHOW LEenH.
Coenunenne npoBOJHUKOB. COEMHEHNE UCTOYHUKOB JJIEKTPUUECKOW SHEPTUU B
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Oatapero. 3akoH Jlxoyns-Jlenna. PaboTta M MOIIHOCTH 3JIEKTPUYECKOrO TOKAa.
TermnoBoe 1eMCTBUE TOKA.

DJIeKTpUUYeCKHil TOK B MOJyNpoBoAHUKAX. CoOCTBEHHAss MPOBOJIUMOCTh
MOJIYNIPOBOAHUKOB. [10J1ynTpoBOAHUKOBBIE PUOOPHI.

MarnuurHoe mnose. Bekrop HWHIyKIMM MarHuTHOro mnouss. Jlencrsue
MArHUTHOTO MOJII Ha MNPAMOJMHEWHBI MPOBOJHUK C TOKOM. 3aKOH Awmriepa.
B3aumopeiictBue TOkOB. MarnuTHeli 1OTOK. PaGota 1o mnepeMenieHuro
MPOBOJHUKA C TOKOM B MAarHUTHOM TIiojie. [[eiicTBU€ MAarHMUTHOrO IMOJs Ha
neokymuiicas  3apsa.  Cuna  Jlopenua.  OmnpeneneHue  yaelnbHOTO — 3apsija.
YckopuTenu 3apsyKeHHBIX YaCTHIL.

JJIeKTPOMATHUTHAS MHAYKIUA. DJIEKTPOMAarHuTHas MHAYKIUSA. Buxpesoe
anekTpudeckoe nosie. CaMOMHIYKIMSA. DHEPrUus MarHUTHOTO TOJIS.

Jemoncmpayuu
B3aumopelicTBue 3apsyKeHHBIX TEI.

ITpoBOJTHUKH B 3JEKTPUUYECKOM TIOJIE.

JIMAIEKTPUKH B SJIEKTPUYECKOM TIOJIE.

Konpnencaropsr.

TennoBoe 1eMCTBHUE JIEKTPUUECKOTO TOKA.

CoOcTBeHHAs ¥ TPUMECHAs TPOBOIMMOCTH TTOJIYITPOBOHUKOB.
[TonynpoBOAHUKOBBIN THO.

Tpan3ucrop.

OnbIT DpcTena.

B3aumopelicTBrue nMpoBOHUKOB C TOKAMH.

OTKJIOHEHHUE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.
DIIEKTPOABUTATEIb.

DIeKTpOoru3MepUTEIbHBIE TTPUOOPHI.

DJIeKTpOMarHuTHasE UHAYKIIHSL.

OnbiTel Dapajes.

3aBucumocth IJ[C caMOMHAYKIIMHU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA U
WHYKTUBHOCTH MTPOBOTHUKA.

PaGota snexrporenepaTopa.

Tpanchopmatop.

Jlabopamopnuie pabomot
Nzydenue 3akona Oma sl ydacTKa IeIH, MOCJIe0BAaTEIbHOTO U MapaJlJIeIbHOTO
COEMHEHUS POBOIHUKOB.

N3yuenne 3akona OMa 1151 TOJTHOM LIeTH.
Onpenenenue JIC 1 BHYTPEHHETO CONMPOTHUBIICHUS UCTOYHUKA HATIPSKESHUS.
Omnpenencaue ko3 PUIIMEHTA MOJIE3HOTO ASHCTBHS JICKTPUISCKOTO YaitHUKA.
N3yuyeHue siBIeHUs 3JIEKTPOMAarHUTHOW UHIYKIIHH.
Onpenenenue TeMnepaTypbl HUTH JJaMIIbl HAaKaJTUBaHUS.

Pa3nen 4. Kosie0aHus U BOJIHBI

Mexannueckue kojedanusi. KonebarenpbHoe ABWKeHHE. ['apMoOHMYECKUE
kosieOanusa. CBOOOJIHBIE MeXaHWYeCKHE KojieOaHus. JIMHEeHHble MeXxaHW4YeCKHe
KoJsiebaTenbHble cucTeMbl. [IpeBpalienrue sHEepruu Mpy KoiedaTeIbHOM JIBUKCHUH.

11



CBoOonHbIE  3aTyXawIIMEe  MEXaHUYeckue  KoyiebaHus.  BbIHYyXIeHHBbIE
MEXaHUYeCKUe KoueOaHus.

Yupyrue Boanbl. [lonepeynsie U nponoJbHBIE BOJIHBL. XapaKTEPUCTUKU
BOJIHBI. YpaBHEHHUE IUIOCKOM Oerymieit BoiaHbl. MHTepdepenuus BonH. [lonstue o
nupakiuyy BOJH. 3BYKOBbIE BOJIHBI. YIJIBTPA3BYK U €r0 IPUMEHEHHE.

DJIeKTPOMArHUTHbIe  KoJe0aHusi. (CBOOOJHBIE  BJIEKTPOMArHUTHbBIE
koneOanus. IlpeBpamienue sHepruM B KoJIeOAaTEIbHOM KOHTYpeE. 3aTyXaroliue
ANIEKTPOMArHUTHbIE KoyieOaHusA. ['eHepaTop He3aTyXaroluX 3JEeKTPOMArHUTHBIX
KojeOanuil. BpIHyXJeHHBIE JJieKTpuyeckue Kosiebanus. IlepeMeHHbI TOK.
I'enepaTop mnepeMeHHOro TOKa. EMKOCTHOE M HHIYKTUBHOE COIPOTHBIICHHS
NEPEMEHHOI0 TOKa. 3akoH Oma Il DJIEKTPUYECKOM LENH MEPEMEHHOIO TOKa.
PabGota u MouiHOCTH mepeMeHHoro Toka. I'eHepartopsl Toka. TpancdopmaTopsl.
Toxku  BbICOKOW  yacTtoThl. llomydyeHuwe, mepemaya UM pacHpeiesICHUE
AIEKTPOIHEPTUH.

DJIEKTPOMATHUTHbIE BOJHBI. DJEKTPOMArHUTHOE MOJIe€ KaK OCOObINA BH]I
MaTepuH.  DJEKTPOMAarHUTHble  BONHBL.  Bubpatrop I'epua.  OTKpbITHIiM
KosjeOaTenbHbI KOHTYp. M300perenue paamo A. C. ITlomoBeiMm. Ilonsitue o
panuocBa3u. [I[puMeHeHne AIeKTPOMarHuTHBIX BOJIH.

JHemoncmpayuu
CB0OO/IHbIE U BBIHYXJACHHbIE MEXaHUYECKHUE KOJIeOaHUsI.

Pe3onanc.

OO6pazoBaHue U pacrpocTpaHEHUE YIIPYTUX BOJH.
Yacrora konedaHuii U BEICOTA TOHA 3BYKA.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.
OcuunorpaMma NEPEMEHHOTO TOKA.

KonnencaTop B 1ienu N€peMEHHOI0 TOKa.

Karymka uHIyKTUBHOCTH B LIENH IEPEMEHHOTO TOKA.
Pe3onaHc B nociieqoBaTeIbHOM NN IEPEMEHHOTO TOKA.
N3nyuyeHue u nprem 3J1eKTPOMArHUTHBIX BOJIH.
Pamnocss3s.

Jlabopamopnuie pabomot
N3yuyenune 3aBUCUMOCTHU MIEPHOJIa KOJICOAHUI HUTSIHOTO MasiTHUKA OT JIJTMHBI HUTH.
NHayKTUBHOE M EMKOCTHOE COITPOTUBIICHUE B LIENN [IEPEMEHHOTO TOKA.

Paszpneun S. Onruka

IIpupoaa cBera. CKOpOCTh paclpOCTPaHEHHs CBETA. 3AKOHBI OTPAXKEHUS U
npenomieHus ceera. [lomHoe orpaxkenue. JIun3pl. ['1a3 kak onTuyeckas cuctema.
Onrtuueckue npudopsI.

BoanoBble cBoiicTBa cBera. UWurtepdepenmus cBera. KorepeHTHOCTH
CBETOBBIX JTyuedd. MuTepdepennns B TOHKUX TuIeHKaX. [10710Ck paBHOM TOJIIIMHBEI.
Komeia Heiorona. Hcmonb3oBanme wuHTepdEepeHIIMM B HayKe W TEXHHKE.
Hudpakus ceeta. Judpakius Ha eI B NapauiedbHbIX Tydyax. Judpakiuronnas
pemetka. Ilonstue o ronorpaduu. Ilonsipusanus MONEpPEeYHBIX  BOJIH.
[Tonspuzaums cera. J[BoriHOe nyuenpenomienue. [onspouasl. ucnepcus ceera.
Buapr CIIEKTPOB. Cnekrpsl VCITyCKaHUS. Cnekrpsl MOTJIOLIECHUS.
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VYasTpaduoneroBoe u uHPpakpacHoe wu3idyueHus. PentreHoBckue mnyud. Hx
[IpUpOJa U CBOMCTBA.
Jemoncmpayuu
3aKOHBI OTPAYKECHUS U MPEIOMIICHUS CBETA.
ITonHOE BHYyTpEHHEE OTpaKEHUE.
OnTuueckue npuOopsbI.
WNuTtepdepenius crera.
Hudpakuus ceera.
ITonspusanus ceera.
[Tonydyenue cekTpa ¢ TOMOUIBIO TPU3MBI.
[TonyueHnue cnekTpa ¢ MOMOMILIO0 TUPPAKIIMOHHON PEIIETKH.
Cnekrpockor.
Jlabopamopnuie padbomot
N3yuenne n300pakeHus MpeMETOB B TOHKOM JIMH3E.
Nzyuenne uaTepdepeHiuu u 1udpaxkiyu cBeTa.
I'pagyrpoBKa CIEKTPOCKOIA U OMPEACICHUE JJIMHBI BOJHBI CIIEKTPAIBHBIX JIMHUM.
Pa3znen 6. JiaeMeHTHI KBAHTOBOM (PU3NKH
KBanToBass ontuka. KBantoBas rumnore3a Ilmanka. ®@ortoHbl. BHemnuun
doToanekTpuueckuii dpdext. Buyrpennuit porordpdext. Tunsl porornemeHTOB.
®dusuka aroma. Pa3zBuTue B3MIAJA0B HA  CTPOCHHME  BEIIECTBA.
3aKOHOMEPHOCTH B AaTOMHBIX CHEKTpax BoJopoda. fAaepHas Moaenb aroma.
Onbitel D. Pesepdopna. Mogens aroma Bomopona mo H. bopy. KBanTtoBbie
rE€HEpaTOpPHI.
®du3uka arTroMHOro saApa. EcrecTBeHHas paJuOaKTHBHOCTh. 3aKOH
paanoakTuBHOTO pacrnajga. CrnocoObl HAOMIOACHUS M PETHCTPAllUU 3apsSKEHHBIX
gactull. Dddexkr BaBunmoBa — UepenkoBa. Ctpoenne aroMHoro supa. Jledekr
MaccChl, SHEpPrus CBSI3M U YCTOMYMBOCTH ATOMHBIX sJiep. SInepHble peakiuu.
HckyccTtBeHHass paaunoakTUBHOCTh. JleneHue tsokenbix saep. Llemnas saepnas
peakuusa. Ymnpasisiemas LenHas peakuusa. SAnepHesin  peakrop. IlomydyeHue
paauOaKTUBHBIX M30TONOB M HX MpUMEHEHUE. buonormyeckoe neicTBue
PaIMOaKTUBHBIX U3TyUYECHHUI. DI€MEHTapHbIE YaCTHUIbI.
Jemoncmpayuu
dotoadhexT.
JInHenyaTeie CIIEKTPhI Pa3JIMYHBIX BELIECTB.
N3nyuyenue nazepa (KBAaHTOBOT'O T€HEPATOPA).
CueTynK HOHU3UPYIOLIUX U3ITYUYEHUH.
5.2. Tembl pedepaToB (10KJI2T0B) MHAUBHAYATBHBIX POEKTOB
* 3JI-nmpuUHTEPHI, UX IPUMEHEHUE.
* AKYCTHYECKHE CBOMCTBA IMOJYIIPOBOJHUKOB.
* Anekcanap ['puropseBuy CToseToB — pycCKuii PU3MK.
* Anekcanap [ puropseBuu CTONETOB.
* Anekcanap Crenanoud [lonoB — pycckuil yueHblid, n300peTaTeiab paguo.
* Anb0Oept DHIITEHH.
* AnbTepHaTHBHAs YHEPreTUKA.
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AHnnpe Mapu AMniep — OCHOBOIIOJIOKHUK JIEKTPOIUHAMHUKH.
ACHHXPOHHBIN JBUTATEIb.

AtomHas ¢usuka. M3otonsl. [IpuMeHeHre pauoakTUBHBIX H30TOMOB.
beckoHTaKTHBIE METOJIBI KOHTPOJISI TEMIIEPATYPHI.

bunonspHble TpaH3UCTOPBI.

bopuc CemenoBuu SIko6u — ¢Gu3uk u uzoOperares.

Benuuaiinivie oTKpbITHS QU3HKH.

Bunbl snekTpuueckux paspsaoB. DJEKTPUUECKUE pa3psabl Ha clyk0e
YEJI0BEKA.

Bnusinue nedexkToB Ha pU3NYECKHUE CBOMCTBA KPUCTAIIIOB.
Bo3HUKHOBEHHE U Pa3BUTHUE JIEKTPOMATHUTHBIX BOJIH.

Bpen n nonw3a pe3onanca.

lNanmuieo 'anunenr — OCHOBATENb TOYHOTO €CTECTBO3HAHUS.
[Nonorpadus u ee mpuMeHeHUeE.

JIBU)KEHHE Tella IEPEMEHHON MacChI.

Hudpakuus B HalIel KU3HU.

J{poHBI, UX IPUMEHEHHUE.

Kunkue Kkpructajuisl.

3axonbl Kupxroda 1j1s1 351eKTpuyeckon nemnu.

3aKOHbI COXPAHEHUSI B MEXAHUKE.

3HaueHue OTKpLITU ["anues.

Urops BacuipeBnu KypuaToB — (u3uK, opraHu3aTop aTOMHOW HAyKH H
TEXHUKHU.

N3o6perarens tenedona A.I.benne;

Hcaak HproToH — co3paTenpb KilacCu4ecKon (PU3UKH.
Hcnonp3oBaHue 31€KTPOIHEPTUH B TPAHCIIOPTE.

Hcropust OTKpBITUS paAuOaKTUBHOCTH.

Hcrtopus coznanust reHeparopa.

KBanpakonrepsl, nX NpUMEHEHUE.

Knaccuduxkanus n xapakTepuCTUKH 3JIEMEHTAPHBIX YaCTHII.
KoHcTpyKknimoHHas npoYHOCTh MaTtepuania 1 €€ CBA3b CO CTPYKTYPOH.
KoncTpykuus u Buabl na3epos.

KpuosnekrpoHrka (MUKpOIIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTUU U UX UCIIOJIb30BAHUE.

JlazepHble TEXHOJIOTHU U UX UCIIOJIb30BAHUE.

Jleonapno na Bunum — ydeHbIi 1 1300peTaTeb.

MarauTHble U3MepeHUs (MIPUHITUIIBI IOCTPOCHHS IPUOOPOB, CITOCOOBI
U3MEPEHUS MATHUTHOT'O MOTOKA, MATHUTHOW MHIYKIIHH).

Maiixn ®@apaneit — co3naresib yueHus: 00 3JIeKTPOMArHUTHOM MOJIE.
Makc Ilnank.

MeTtox MEUYEHBIX aTOMOB.

Metobl HAOJIIOACHUS U PETUCTPAIIMU PAAUOAKTUBHBIX U3ITYUYEHUN U
YacTHIl.

MeToabl onpeiesieHus INIOTHOCTH.
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Muxaun BacunbeBrud JIOMOHOCOB — yYEHBIN YHUMKIIOTIEAUCT.

Mogenu atoma. OnbiT Pezepdopra.

MonekynsipHO-KMHETHYECKasl TEOPUS NICAIbHBIX Ia30B.

MosnHus — ra30BbId pa3psid B IPUPOIHBIX YCIOBUSX.

HanoTexHonoruss — MeXIuCUUIUIMHApHAs 001acTh PyHIaMEHTaIbHON U
NPUKIAJHON HAYKH U TEXHUKHU.

Huxona Tecna: >kxu3Hb U HEOOBIYAMHBIC OTKPHITHUS.

Hunbc bop — oauH U3 co3nareneit COBpEeMEHHOM (PUBHKHU.

OObsicHeHue GOTOCHHTE3A C TOUKH 3peHUst (HU3UKU.

Onrtryeckue sBJICHHS B IPUPO/IE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOJIMUMOCTH.
[lepeMeHHBIN 2JIEKTPUYECKUN TOK U €r0 TPUMEHEHHE.

[Ina3ma — 4yeTBepTOE COCTOSIHUE BEILIECTBA.

[TonynpoBOJHUKOBBIE TATYUKU TEMIIEPATYPHI.

[IpuMeHeHne KUAKUX KPUCTAILUIOB B IPOMBILIJIEHHOCTH.

[IpuMeHeHuE AAEPHBIX PEAKTOPOB.

[Tpupona dbeppomarneTusma.

[IpoGaembl 3KOT0THH, CBA3aHHBIE C UCTIOIH30BAHUEM TEIJIOBBIX MAIIHH.
[Ipou3BoIcTBO, MEepeiava U UCTIOIb30BAHUE PIIEKTPOIHEPTHH.
[Ibe30anexTprueckuit 3 HEeKT ero npuMeHeHHe.

PazBuTue B3ris10B Ha CTPOEHUE BELIECTBA.

Pa3ButHe KkBaHTOBOM (hU3UKH.

PazButue cpencTs cBs3u U paauo.

PeakTuBHBIE IBUTAaTEIN U OCHOBBI pa0OTHI TEIJIOBOM MAIIIUHBI.
Pentrenosckue snyuu. Mctopus otkpoitus. [Ipumenenue.
PenTrenockonust cBapO4YHBIX LIBOB.

Ponp K. O. [{In0o1KOBCKOTO B pa3BUTUH KOCMOHABTHKH.

CBeT — 3JeKTpOMarHuTHas BOJIHA.

Cepreii [1aBnoBuy KoposeB — KOHCTPYKTOP M OpTaHU3aTOp MPOU3BOJICTBA

PAKETHO-KOCMUYECKOU TEXHUKHU.

Cuuibl TpeHHUS.

CoBpeMeHHas CIIyTHUKOBAs CBSI3b.
CoBpemenHas (pusndeckas KapTHHa MUpA.
CoBpeMeHHbBIE CpeICTBA CBS3U.
CoBpeMeHHbBIE CpeICTBA CBS3U.

CrexTp u3y4eHus CBapOYHOMU JTYTH.
Teopus cBera.

Turel reHepaTopoB.

TpaunchopmaTopsr.

VYapTpa3Byk (IosiyuyeHue, CBOMCTBA, IPUMEHEHHE).
YrpaBnsieMblil TEPMOSIICPHBIA CUHTE3.
VYckoputenu 3apsiKEHHBIX YACTHII.
®dusukKa U My3bIKa.

dusnyeckue cBOMCTBa aTMOC(hEPHI.
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*  @DOTO3JIEMEHTHI.

*  ®oroaddexr. [Ipumenenue siBnenus hororddexra

* XaHc XpuctuaH DpcTe] — OCHOBOMNOJIOKHUK JIEKTPOMATHETU3MA.
* Xpucrtuas I toiirexc.

» [IIlkana 37€KTPOMArHUTHBIX BOJIH.

¢ DKOJIOTMYECKHE MPOOJIEMbl U BO3MOKHBIE ITyTH X PEIICHHUS.

*  DJEKTPOHHAs MPOBOAUMOCTb METAIIIOB. CBEPXIIPOBOIUMOCTb.

e Dwmwinid XpuctuaHoBud JleH1 — pycckuid pU3uK.

* DOpnect Pezepdop.

5.3. CTpykTypa y4ueOHOI JUCUMTIINHBI
5.3.1. O0beM y4eOHOH AMCUMILIMHBI U BUABI Y4e0HOI padoThI

Buj yueOHoii padoThI Oo0bem yacos
MakcumaJibHast yueOHasi Harpy3ka (Bcero) 135
O6si3aTeIbHASI ayIUTOPHAs YueOHasi HArpy3Ka (Bcero) 90
B TOM YHCJIE:
nabopaTtopHbIe PabOTHI 16
MPaKTUYECKHE paboThI 17
KOHTPOJIbHBIE PAOOTHI 6

KypcoBas paboTa (IIpoeKT) (eciu mpeaycCMOTPEHO) -

CamocrosiTesibHast padoTa cTyJAeHTa (Bcero) 45

B TOM 4YHUCJIC:

IToaroroska cooOrieHut 3
CocraBneHnue npe3eHTanun 8
CocraBieHne KpoccBOpAOB 6
CocraBieHHE TECTOB 5
CocraBiiecHHE CXEM-KOHCIIEKTOB 2,5
Pedepar 9
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Pacuerno-rpadudeckas pabora 1
CocraBiieHH€ U pelIeHue 3a1a4 7
CocraBiieH1€e Te3UCOB 2
[Ton6op nocnoBuIl U 3aragok 15
ATTecTanus Mo TUCHUILINHE Humezpuposan

HbLI IK3AMEH
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6. TEMATHYECKUM IIJIAH YYEEHOM JIJUCITUILINHBI
OV 12 «<ECTECTBO3HAHUE. PUIUKA» 110 TPOPECCHUHA:

43.01.06 «IIpoBOIHUK HA KEJE3HOTOPOKHOM TPAHCIOPTE»

MaxkcuMaJjbHas Cam. KosnuecTBO ayTUTOPHBIX YaCOB
H Harpy3ka padora
aHMeHOBaHHe Pa3aeioB H TEM
past CTyAenTa, (4ac) | CTYAEHTa [ poarg Teoperu- | [IpakTHyeckue
(aac) YyecKue (cemuHapckue) Kypcosoe
JaHATHA u NpOeKTHPOBaHUeE
J1abopaTopHble
3aHATHSA
Beenenue 15 0,5 1 1 - -
Paszgen 1.Mexanuka 27 9 18 14 4 -
Pazgen 2. Monekymnsipraas ¢pusuka. 285 95 19 13 6 ]
TepmoauHaMuka. ’ ’
Paszzen 3. DiaeKTpoarHaMHKa 27 9 18 8 10 -
Paznen 4. Konebanus 1 BOJIHBI 18 6 12 7 5 -
Pasnmen 5. Onruka 16,5 55 11 5 6 -
Paznen 6. DneMeHTHI KBAHTOBOU 16.5 55 11 9 2 i
busuku ’ '
Bcero no qucuMnjinHe 135 45 90 57 33 -

ATTecTanusa

HNHTerpupoBaHHbIil IK3aMeH
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7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM

JAEATEJIBHOCTHU CTYAEHTOB

Conepxanue 00y4yeHust

XapaKkTepuCTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH
CTY/IEeHTOB
(Ha ypoBHe Y4eOHBIX AeHCTBUI)

BBenenue.

YMeHus OCTaHOBKH LENEN AEATENbHOCTH, MIAHUPOBAHUS
coOCTBEHHOM NEATETbHOCTH TSt JIOCTHKEHUS
MOCTaBJICHHBIX Heel, IpeABUICHUS BO3MOHBIX
pe3yJIbTATOB ATUX JACHUCTBUN, OpraHU3allUM CAaMOKOHTPOJIA
M OLEHKM  TIOJYYEHHBIX  pe3yabTaroB.  Pa3Burtue
CIIOCOOHOCTH SICHO M TOYHO H3Jarath CBOU MBICIIH,
JIOTUYECKH  OOOCHOBBIBATH  CBOIO  TOUYKY  3pEHUS,
BOCIIPUHUMATh W aHAJU3UPOBATh MHEHHS COOECEHUKOB,
MpU3HaBas MpaBO JPYroro 4ejOBEeKa Ha HWHOE MHEHHE.
[TpousBenenue n3MepeHus: PU3NUECKUX BEJIMYHMH U OIICHKA
rpaHullbl norpemHocre  u3mepenuil. IlpencraBieHue
IpaHULIBl TOTPEIIHOCTEN M3MEPEHUM TMpHU MOCTPOCHUU
rpaduxoB.YMeHue BBICKA3bIBATh TUIIOTE3bI TUTS
0o0bsiCHEeHHs HAOJII01aeMbIX SIBJICHUN. YMEHHUE IpeaiaraTh
MOJENHU  SBJICHWI.YKa3aHWE TpaHHl] HPUMEHHUMOCTH
bu3nuecknx 3aKOHOB. M310)KeHHEe OCHOBHBIX MOJIOKEHUM
COBPEMEHHOM Hay4dyHOW KapTuHbl wmupa. [lpuBeneHue
IPUMEPOB BIUSHUSA OTKPBITUI B (pU3MKe Ha Mporpecc B
TEXHUKE M TEXHOJOTMH NpOU3BOACTBA. Fcmosib3oBaHue
WuTepuera 115 noricka nHGOpMAIIHH,

Pasznen 1. Mexanuka.

I'naBa 1. Kunematuka

[IpeacTaBneHrne  MEXaHUYECKOIO  JIBUKEHUSA  Tela
YPaBHEHUSIMU 3aBHUCUMOCTH KOOpPAMHAT M IPOEKUHUEH
CKOpocTH OT BpeMmeHu. llpencraBieHne MeEXaHUUYECKOTO
JBUKEHUST Tena rpadukaMu 3aBUCUMOCTH KOOpPJIWHAT U
IPOEKIMEe CKOpOocTH OT BpeMeHu. OmpenesieHue
KOOpJMHAT NPOUIEHHOTO MYTH, CKOPOCTH U YCKOPEHUS
Tena Mo rpaukaM 3aBUCUMOCTH KOOPJIWHAT W TMPOEKITNI
CKOpOCTM  OT BpemeHd. OrmpeneneHue  KOOpPAUHAT
NPOMIEHHOTO TYTH, CKOPOCTH M YCKOPEHHS Tena o
YPaBHEHUSIM  3aBUCUMOCTH KOOPJAMHAT W  MPOEKIHI
CKOpOCTH OT BpeMeHHu. [IpoBeneHue CpaBHUTEIBHOIO
aHaJu3a paBHOMEPHOTO ¥ PABHONEPEMEHHOTO IBUKEHUH.
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Yka3anue VCIOJIb30BaHUSA MOCTYNAaTEIbHOTO 151
BpalaTeIbHOTO JBUXKEHUI B TexHuke. IIpuoOperenue
ombiTa PabOTHl B TPyNNe C BBHIMOJIHEHUEM Pa3IUYHBIX
COIMANIbHBIX posiel. Pa3paboTka BO3MOXKHOW CHCTEMBI
JNEUCTBUM M KOHCTPYKLIMU JUISL OKCHEPUMEHTAIBHOTO
OIIPENICIICHNs] KMHEMAaTUYEeCKUX Benu4uH. llpencraBienue
uH(opMalK 0 BUAAaX JBUKCHUS B BUC TaOJIUIIBI.

I'nasa 2. 3akoHbI
mexaHuku HeroToHa

[Ipumenenune 3ak0HOB Hbpr0TOHA [T BBIYUCIIEHUS
YCKOPEHHUS Te€JIa, ONPEACIICHUS CUJIBI IEUCTBUSA U
NpOTUBOJICUCTBUS. OnpeiesieHne CUIIbl, MAaCChl, UMITYJIbCA.
O3HaKOMJIEHHE C OCHOBHBIM 3aKOHOM KJIaCCHYECKOM
JTUHAMHUKH, C 3aKOHOM BCEMUPHOTO TATOTEHUS.
Onpenenenue rpaBUTaAlMOHHOTO OIS, CUIIbI TSXKECTH, BECA.
[IpencraBnenue o crmocobax u3-

MepeHUs Macchl Tell. [IpoBeneHne CpaBHUTEIBHOTO aHAIN3a
cuii B wmexanuke. [lpumenenwe 3akona ['yka s
BBIUHMCJIEHUS MOXYJA CWJIbl YOPYTOCTA MPU  yIOPYTrou
nedopManuy pacTsHKEHUS -CKATHUS.

I'ntaBa 3. 3akoHbI
COXpaHeHHUsI B MeXaHHUKe

[IpumeHeHre  3aKOHAa  COXPAaHEHWS  UMIYJbCa IS
BBIUMCIICHUSI M3MEHEHUW CKOPOCTEM Tel IIpu  UX
B3aUMOJICHCTBUAX. M3MepeHne paboThl CHJI U HM3MEHCHHUE
KUHETUYECKON HHEpruu Tena. Beiuucienue paboOThl CHII U
W3MCHEHHUSI KUHETUYECKOW OHHEPruM Teja. BeluncieHue
IIOTEHLIMAJIBHOW SHEPrUM TeJI B TIPABUTALMOHHOM IIOJE.
Onpenenenue NOTEHLHAIBHON SHEpruu yIpyro
ne(OopMHUPOBAHHOTO Tejla IO HW3BECTHOW jaedopmaliud u
KECTKOCTH Tena. lIpuMeHeHne 3akoHa  COXpaHEHUs
MEXaHMYECKOW JHEPruh INpU pacuerax pe3yJbTaToB
B3aMMOJICICTBUM TEJ I'PAaBUTALIMOHHBIMUA CUJIAMU U CHJIAMU
YOPYTOCTH. YKa3aHWE TpaHUL] MPUMEHHUMOCTH 3aKOHOB
MEXaHUKHU. YKa3zaHue y4eOHbIX TUCUUIUIUH, TPU U3YUYEHUH
KOTOPBIX MCIIOJIB3YIOTCS 3aKOHBI COXPAHCHUS.

Pa3znen 2. OcHOBBI MOJIEKYJISIPHOH QU3NKU M TEPMOAMHAMHUKH.

I'naBa 4. OcHOBBI
MOJIEKYJISIPHO-
KUHETHYeCKOU TeOpHHM.
HNpeanbHblii ra3s.

BrimostHeHHE SKCTIEPUMEHTOB, CITYKaIUuX I 000CHOBAHUS
MosekysipHo-kuHeTnueckoit teopuu (MKT). Pemrenne
3aJady = C  NPUMEHEHHEM  OCHOBHOTO  YpaBHEHUS
MOJIEKYJISIPHO-KMHETUYECKON Teopuu razoB. OmnpenesieHue
napaMeTpoB BellleCTBa B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBAaHWHM YPaBHCHHS COCTOSHUS HJICAIBHOTO Trasa.
Onpenenenue mnapamMeTpoB BelIeCTBA B Tra3000pa3HOM
COCTOSIHUU

Y TIPOUCXOJIAIINX TPOIECCOB MO TpaduKamM 3aBUCUMOCTH P
(T),V (T), p (V). DxcnepuMeHTAIIbHOE HCCIIEIOBaHNE
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3aucumoctu p (T), V (T), p (V). Ilpencrasienue B BUjE
rpaMKOB H30XOPHOTO, HM300apHOTO U H30TEPMUUYECKOTO
IPOLIECCOB. BpIUMCIECHUE CpeaHEN KUHETUYECKOW DHEPrUU
TEIUIOBOr'0 JABMKEHUS MOJIEKYJI [0 U3BECTHOM TEMIIEPATYPE
BelllecTBa. BbICKa3plBaHUE TUMOTE3 IS OOBICHEHUS
HAO0JII01aeMbIX SIBJICHUH. YKa3aHUe T'paHULl IPUMEHUMOCTH
MOJIENN «UCaJIbHBIN ra3» u 3akoHoB MKT.

I'1aBa 5. OcHOBBI
TEPMOIAMHAMHUKH

WN3mepeHne  konmuuecTBa  TEIUIOTBI B IIpoleccax
TEIUIONEepEAAYH. Pacuer KOJINYECTBA TEIJIOTHI,
HEOO0XOAMMOrO AJIsi OCYIIECTBIIECHUS 3aJJaHHOIO Ipolecca ¢
Teronepenadeii. Pacuer n3smeHeHNns BHyTpEHHEN 3HEPTUU
TeJ, paboThl M NEPEJAHHOIO KOJIMYECTBA TEIJIOTHI C
UCIIOJIb30BAHUEM IIEPBOr0 3aKOHA TEPMOJAMHAMUKHU. Pacuer
paboThl, COBEPIIEHHOM Tra3oM, Mo rpaduKy 3aBUCUMOCTU P
(V). Bpruucnenue paOoThl Tas3a, COBEPUICHHOW MpuU
U3MEHEHUH  COCTOSIHUSA IO  3aMKHYTOMY  LIHKIY.
Boruucnenne KIIJ[ mpu coBepiieHun ra3oM paboOThl B
poleccax U3MEHEHUs COCTOSHMS [0 3aMKHYTOMY LIMKIY.
OObsicCHEHHE TNPUHLMUIIOB JCHCTBUS TEIUIOBBIX MAIIUH.
JlemMoHcTpauuss  poad  (GU3MKM B CO3JaHUU U
COBEPIICHCTBOBAHUYU TEIUIOBBIX JBHUrareiied. MsioxeHue
CYTH SKOJIOTMYECKHUX MpoOsieM, O0OYCIIOBIEHHBIX pabOTOM
TEIJIOBBIX JBUTATEICH U NPEIIOKEHUE IIyTU UX PELICHHUS.
Ykazanue TPaHUL IIPUMEHUMOCTH 3aKOHOB
TEPMOAUHAMUKH. YMEHHE BECTH JAUAJOr, BBICIYIINBATH
MHEHME OIIOHEHTAa, y4aCTBOBATb B JHUCKYCCHM, OTKPBITO
BBIDAKATh M OTCTAMBATh CBOKO TOYKY 3pPCHUA. YKa3aHUE
y4eOHBIX AUCLUMILUINH, IPU U3YYEHUU KOTOPHIX UCHOJIB3YIOT
yueOHbIi MaTepuan «OCHOBBI TEPMOJIMHAMKI.

I'ntaBa 6. CBoiicTBa
napos

N3mepenne BraxxHOCTH BO3AyXa. Pacder KojauuecTBa
TEIUIOTHI, HEOOXOAMMOTO I OCYIIECTBIEHHUS TpoIecca
Iepexoja BEUIECTBA M3 OJHOTO arperaTHOro0 COCTOSIHUS B
npyroe. Ormpeznenenne aOCONMIOTHOW H  OTHOCUTEIIBHOU
BJICKHOCTH BO3JyXa, TOUYKH POCHL. DKCIIEPUMEHTAIBHOE
VICCJIEIOBAHUE TEIUIOBBIX CBOMCTB BEIIECTBA.

I'nasa 7. CBoiicTBa
JKUAKOCTeH

HUccnenoBanne CBOMCTB  KHAKOCTEW: IMOBEPXHOCTHOTO
HATSDKCHUS,  KalWUISIPHBIX  SIBJICHUM. ITpuBenenue
MPUMEPOB KANWUIAPHBIX SBJICHUH B OBITY, WIPHUPOJE,
TEXHUKE.

I'nasa 8. CBoiicTBa
TBEPABIX TeJl

HccnenoBanne MEXaHUYECKUMX CBOWCTB TBEPABIX TeElL
[Ipumenenue ¢GuU3MYECKUX MOHATUM U 3aKOHOB B y4eOHOM
Marepuae po¢heCCUOHATBHOTO Xapakrepa.
Ucnonw3oBanue MHTEepHeTa Ajisi moucka HHPOpMAIUU O
pa3paboTKax M MPUMEHEHUSX COBPEMEHHBIX TBEPIbIX U
aMOp(HBIX MaTEPHUAJIOB.
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Pa3zpnen 3. DiekTpoaMHaMuKa

I'naBa 9. Juexkrpuyeckoe
noJje

Boeruncnenue CHUII B3aUMOJCHUCTBUS TOYCUYHBIX
JJIEKTPUYECKUX 3apsA0B. DBpluuciieHMe HanpsyKEHHOCTH
AJIEKTPUYECKOTO TOJII OJHOTO M HECKOJBKUX TOYEYHBIX
JJICKTPUYECKUX  3apsAnoB.  BeruuciieHne  noreHuuana
AJIEKTPUYECKOTO IO OJHOTO M HECKOJBKUX TOYEYHBIX
AJIEKTPUYECKUX 3apsI0B. N3mepenne pa3HOCTH
MOTEHUUAIOB. M3MepeHue SHEPTuU BIEKTPUYECKOTO OIS
3apsSOKEHHOrO  KOHJEHcAaTopa.  BbIUMCIEHHME  DHEPruu
JJICKTPUYECKOTO  TOJISI  3apsKEHHOr0  KOHJAEHCATOpa.
PazpaboTrka maHa ©  BO3MOXHOM CXEMBbI JICHCTBUI
AKCIIEPUMEHTAIIBHOTO OIPEICIICHUS BJIEKTPOEMKOCTH
KOHJEHCATOpa MW  JUDJIEKTPUYECKOW  IMPOHULIAEMOCTH
BCIIECTBA. [IpoBenenue CPaBHUTEJILHOTO aHanus3a
I'PABUTALIMOHHOTO U 3JIEKTPOCTATUYECKOTO TTOJICH.

I'1aBa 10. 3akoHbI
MOCTOSHHOI'0 TOKA

N3mepeHre MOIIHOCTH 3JEKTpUYECKOro Toka. M3mepenue
OJIC u BHYTPEHHEr0 CONPOTHBICHUS MCTOYHUKA TOKA.
Brinonnenue pacdyeToB CWIBI TOKAa M HANpsOKCHUN Ha
ydacTKax dJeKTpuueckux neneil. O0bsICHEHHE Ha TpUMEpPE
AJIEKTPUYECKON 11enu ¢ AByMs uctounukamu Ttoka (31C), B
KaKOM CJIy4ae MCTOYHUK IIEKTPUUECKON SHEepruu padboraer
B pEXKUME TeHepaTopa, a B KAaKOM — B pEKHUME
nOTpeOUTENS. Onpenenenue TEMIIEPATYPBI HUTH
HakaJiuBaHusA.  V3MepeHHe  SIEKTPUUECKOTO  3apsjaa
anektpoHa. CHsATHE BOJBTAMIIEPHOM  XapaKTEPHUCTUKU
nuoja. [IpoBeneHue CPaBHUTEIBHOTO aHanau3a
MOJIYIIPOBOAHUKOBBIX JTUOJOB U TpUOJOB. Mcmosb3oBaHue
WuTteprera mig moucka HHPOpPMAIMM O TEPCIEKTUBAX
pa3BUTHS  IOJYIPOBOJHUKOBOM  TEXHHUKH. Y CTaHOBKA
IPUYMHHO-CJIEICTBEHHBIX CBSI3EH.

I'nasa 11.
DJIeKTpUYEeCKHii TOK B
MOJIyIIPOBOTHUKAX

OObsicHeHHuEe COOCTBEHHOW M TMPUMECHOW MPOBOJUMOCTH
NOJIYIPOBOAHUKOB. OmpenesieHne JTOHOPHBIX IPUMECEH,
aKIENTOpHbIX mpuMeced. OrmpeneneHue P-N-mepexoja.
BbIsiBIIEHHE YCIIOBH MPOTEKAaHUS JJIEKTPUYECKOIO TOKA B
nonynpoBogHukax. OObACHEHHE TPUHIUIA JACHCTBUS
MOJTYIIPOBOJHUKOBBIX TPUOOPOB.

I'maBa 12. MaraurtHoe
moJie

N3MepeHne NHAYKIIMA MarHUTHOTO T10J1. Beiuucienue cu,
JICUCTBYIOIIMX HA MPOBOJHUK C TOKOM B MAarHUTHOM MOJIE.
Beruucnenue cui, IEHCTBYIONIMX HA JICKTPUUYECKUAN 3apsil,
JBUKYIIUNCA B MarHUTHOM TioJie. MccinenoBanue siBI€HUN
AJIEKTPOMATHUTHOMN WHIYKIUH, CaMOMHIYKIIHH.
Boruncnenue sHeprum MarHuTtHoro mossi. OOBbsACHEHHE
NpUHIMINA JCUCTBUSA  dyekTpoaBuratens. OObIcHEeHUE
MPUHIMIA JICMCTBUS T€HEpaTopa SJICKTPUYECKOr0 TOKa M
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ANEKTPOU3MEPUTENBHBIX MPUOOPOB. OOBsACHEHNE TPUHIUIIA
JEUCTBUSL Macc-CleKTporpada, yCKOpUTENIeH 3apsyKEHHBIX
YaCTHII.

OObsicHEHHE pPOJM MATCHUTHOTO MO 3eMJIM B JKU3HU
pacTeHul, XUBOTHBIX, 4ejoBeka. IIpuBeneHue mnpumepos
OPAKTUYECKOTO  MPUMEHEHUs  M3YYEHHBIX  SIBJICHUM,
3aKOHOB, TPUOOPOB, YCTPOUCTB.

I'nasa 13.
DJIeKTPOMATHUTHAS
HHIYKIHS

HccnenoBanue AJIEKTPOMArHUTHOM VHIYKIIHUU.
Onpenenenue  CaMOMHAYKLMHU, B3aMHOW  WHIYKIIUU.
[IpuBenenne NOPUMEPOB  MPAKTHUYECKOTO  MPUMEHEHUS
M3YUYEHHBIX sBJIEHUMN [IpoBeneHrEe CPaBHUTEIIBHOTO aHAIN3a
CBOMCTB 3JIEKTPOCTATUYECKOTO, MAarHUTHOTO U BHUXPEBOTO
anekTpuueckux  mnojieid.  OObsicHEHHEe Ha  IpuMepe
MAarHUTHBIX  SIBJICHUM, nmoueMy  (QU3UKY  MOXHO
paccMaTpuBaTh KaK METAIUCIUIUIMHY.

Pasznen 4. KoJyie0anusa M BOJIHBI.

MexannueckKue
KOJIeOaHud

HccnenoBanre  3aBUCMMOCTH  Tiepuoja  KoyieOaHWMU
MaTEMaTHYECKOTO  MasTHMKa OT €ro JJIMHBI, MacChl H
aMIuiuTyasl  kosiebanuii. MccnmemoBaHue  3aBUCHMOCTHU
neproja KoiiebaHUN Tpy3a Ha MPYKUHE OT €ro Macchl U
KECTKOCTH TPYXKHUHBL. Bbluncienune mnepuoma kosneOaHUi
MaTEMaTUYECKOTO MasiTHUKA MO0 U3BECTHOMY 3HAUYEHHIO €TI0
JUIMHBL. Bprumcnenue nmnepuona KojiebaHUM Tpy3a  Ha
pYyXUHE 1o
U3BECTHBIM 3HAYEHUSIM €TI0 MACChl U JKECTKOCTU MPY>KUHBI.
BripaboTka HaBBIKOB BOCHPUHUMATh, AaHAJIU3UPOBATH,
nepepabaTeiBaTh U OPEABSIBIATH  HHPOPMAIUIO B
COOTBETCTBHH C IOCTaBJICHHBIMH 3anadamu. [IpuBenenue
IPUMEPOB  aBTOKOJICOATENBHBIX MEXaHUYECKUX CHUCTEM.
[IpoBenenue knaccudukanmu KoaeOaHmii.

I'nasa 15. Yapyrue
BOJIHBI

N3mepeHne UIMHBI 3BYKOBOM BOJIHBI 10 PE3yJibTaTaM
HAOJTIOICHHA uHTepepeHun 3BYKOBBIX BOJIH.
HaGmonenne m oObSICHEHHE SIBICHUNW HWHTep(epeHnnu u
nudpaknuu Mexanndeckux BoiH. [IpencraBnenue obnacrei
OpUMEHEHUs  yIbTpa3Byka M TEPCHEKTUBBI  €r0
UCIIOJIB30BaHMS B Pa3IMUHBIX 00JACTSIX HAYKH, TEXHUKH, B
MeauiuHe. V3noxkeHue CyTH HKOJIOTHYECKUX MPpodiieM,
CBSI3aHHBIX C BO3/ICHCTBHEM 3BYKOBBIX BOJIH Ha OPTaHU3M
YeJIOBeKa.

I'1aBa 16.
JJIeKTPOMArHUTHbIE
KoJIeOaHus

Habmonenne ocuuuiorpaMM TapMOHHYECKUX KOJIeOaHUH
CHJIBl TOKa B Uenu. M3mMepeHue >SIeKTPOEMKOCTH
KOHJIeHcaTtopa. [3MepeHue HHAYKTUBHOCTh KATYIIKH.
HccnenoBanue SBJICHUS DJIEKTPUYECKOTO PE30HAHCA B
nocjeaoBaresibHoM nenu. [IpoBeneHne aHanorum Mexay
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buznYeCKUMU BEJIMYMHAMM, XapaKTepU3yOILUMHU
MEXaHUYECKYI0 U DJICKTPOMAarHUTHYIO KoJieOaTesIbHbIC
cucteMbl. Pacyer 3HaYeHUM CHUIJIBI TOKA M HAIPSKEHUS Ha
JJIEMEHTax LEenu MEepeMEeHHOro Toka. HccienoBanue
npuHIMna JeictBus TpaHcopmaropa. HccnemoBanue
MPUHIHUIA JEUCTBUA TE€HEeparopa IEPEMEHHOIO TOKa.
UcnonwzoBanue WHTepHeTa Mg moucka HHPOpMAIMU O
COBPEMEHHBIX CIIOCO0AaX Mepejauu AIEKTPOIHEPTUH.

I'masa 17.
JJIeKTPOMATHUTHbBIE
BOJIHBI

OcyuiecTBiaeHne  paauomnepesayd W paJuolrpuema.
HccnenoBanne CBOWMCTB  JJIEKTPOMAarHUTHBIX BOJH €
MOMOIIbI0O MOOUIIEHOTO Tenedona. PazBuTue 1EHHOCTHOTO
OTHOIIIGHUSI K U3y4aeMbIM Ha ypokaxX (hU3UKH OOBEKTaM U
OCBaMBaEeMbIM BUJIaM JIEITEIbHOCTH. O0bgacHeHue
NPUHLIUIUAAIBHOTO  pa3jiMuMsi  MPUPOABl  YOPYTUX U
3JIEKTPOMArHUTHBIX BOJIH. V3J105KE€HNE CYTH SKOJIOTUUYECKUX
npoOJieM, CBSI3aHHBIX C JIEKTPOMATHUTHBIMU KOJICOAHUSIMHU
u BojHaMH. OOBSCHEHUE POJIM DJICKTPOMArHUTHBIX BOJH B
COBPEMEHHBIX UCCIIeIOBaHUAX BceeneHHoil.

Pasznen 5. OnTuka.

I'nasa 18. Ilpupona
cBeTa

[I[pumMeHeHMEe Ha TMPAKTUKE 3aKOHOB OTpPaXKEHUs W
NpEJIOMJIEHHSI CBETa MpU penieHun 3aaad. OmnpeneneHue
CIIEKTPAJIbHBIX T'PAHUL] YYBCTBUTEIBHOCTH YEJIOBEUYECKOIO
rmaza. YMEHHE CTPOUTh H300paKEHHsI  TPEIMETOB,
JaBaemMble JHMH3aMH. Pacuer pacCTOsAHHMS OT JMH3BI 10
n300pakeHus mpeaMeTa. Pacuer onTHYecKOW CHIIbI JIMH3BI.
N3mepenune (HOKYCHOrO pacCTOSHHS JHH3BL. McrnbiTanue
MOJEJIENl MUKPOCKOIIA U TEJIECKOMA.

I'naBa 19. BosiHOBBIE
CBOHCTBA CBEeTa

HaGmonenne  sBmeHust ~ uwHTEpEpEHIMU  DJIEKTPO-
MarHUTHBIX BoONIH. HaOmrogenue sBieHust audpaxuuu
AJIEKTPOMArHUTHBIX  BOJIH. HabGmronenne  sBieHUs
MOJIIPU3AINN AJICKTPOMArHUTHBIX BOJH. VI3MepeHue IInHbI
CBETOBOI BOJIHBI IO pe3yJbTaTaM HAONIOACHUS SIBICHUS
untepdepennun. Habmonenue sBieHnus nuQpaxkiuu CBETa.
HaGmronenne siBiIeHUs TOJSPU3A-IIMA U JTUCIIEPCUU CBETA.
[Tonck pa3nuuuii U CXOACTBA MEXKAY AUPPAKIMOHHBIM U
JTUCTIEPCUOHHBIM ~ crieKTpa-Mu. [IpuBeneHue mpumMepoB
MOSIBJICHUSI B TIPUPOJIC W WCIIOJIB30BAHUS B TEXHUKE
sBieHn uWHTepdepeHnnn, AUPPAKIUU, TOIIPU3ANUNA |
aucniepcu  cBeta. llepedncneHue METOMOB TMO3HAHUA,
KOTOpPhIE€ WCIMOJIb30BAaHBI TPW  HW3YYCHUH  yKa3aHHBIX
SIBJICHUM.

Pa3zngen 6. JiieMeHTbl KBAHTOBOM (PU3MKHU.

I'nmaBa 20. KBanroBasn

‘ HaGmonenne ¢otoanektpuueckoro 3ddexra. OObsicHEHHE
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OIITHKA

3aK0HOB CTOJETOBAa HA OCHOBE KBAHTOBBIX NMPEJACTABICHUMN.
Pacuer MakcuManbHON KMHETUYECKOW DHEPIUHU DIIEKTPOHOB
npu

dotoanekTpuueckoM dddekre. OmpeneneHue padOTHI
BBIXOJAa  JJEKTPOHA MO rpadUky  3aBUCUMOCTHU
MaKCUMaJIbHOM KMHETUUYECKOUN 2HEPTrun (POTOIIEKTPOHOB OT
4yacToThl cBeTa. l3Mepenue paboOThl BBIXOJA 3JEKTPOHA.
[lepeuncnenne mnpuOOPOB  YCTAaHOBKHM, B  KOTOPBIX
MIPUMEHSIETCS OE3MHEPIIMOHHOCTD dbotorddexra.
OObsicHeHHE KOPITYCKYJISIPHO-BOJTHOBOTO qyain3Ma
cBoicTB (hOoTOHOB. OOBSICHEHUE POJIM KBAHTOBOW OINTHUKHU B
pPa3BUTHUU COBPEMEHHOM (hU3UKH.

I'1aBa 21. ®usuka aroma

HaGmonenune nunHevaTtsix crekTpoB. PacdeT 4acTtoTel u
JUTMHBl BOJIHBI MCIYCKa€MOTr'0 CBETa IMpHU MEpexoAe aToma
BOJIOPOJIa M3 OJHOIO CTAI[MOHAPHOI'O COCTOSIHUS B JIPYTOE€.
OOBsicCHEHHE TIPOUCXOXKACHUS JIMHEMYATOr0 CIEKTpa aToMa
BOJIOPOJIa M Pa3IUYus JIMHEHMYAThIX CHEKTPOB Pa3IUUYHBIX
ra3os. Hccnenosanue JIMHENYATOTO CIIEKTpa.
UccnenoBanne mpuHIMna pabOTHl  JIFOMUHECIICHTHOM
nammbl. HaGmogenue um oObsACHEHUE TPHUHIUIIA JCHCTBUS
nazepa. I[lpuBeneHre mpuMeEpOB HCIIOIL30BAHMS Ja3epa B
COBpPEMEHHOW Hayke W  TexHuke. lHcmonab3oBaHue
HNutepnera jis moucka uHOpMaMK O TEPCHEKTHBAX
MIPUMEHEHHUS Jla3epa.

I'naBa 22. ®u3zuka
aTOMHOTO s1/Ipa

HaGmonenne tpekoB anbda-uactuil B kamepe BuibcoHa.
PeructpupoBanue AAEpHBIX HW3IYYEHHUH C TMOMOUIBIO
cuerunka ['edirepa. Pacder sHeprum CBSI3M ATOMHBIX SJED.
Onpenenenue 3apsiia 1 MacCoOBOTO 4HCJIa aTOMHOTO Jpa,
BO3HHMKAIOIIETO B pE3yJibTaTe€ pPAJAMOAKTUBHOIO pacraja.

Brruncnenue SHEPTUH, 0CBOOOKIAOIIEICS pu
paJiuoakTUBHOM  pacmane. OmnpeneneHue  MPOAYKTOB
AIEPHOU peakuuu. Brruncnenune JHEPIUH,

OCBOOOXKIAIOIIEHCS TpU SIEPHBIX peaknusx. [loHmmanue
IIPEUMYIIECTB M HEIOCTAaTKOB HCHOJIb30BAaHUSI ATOMHOU
SHEPIruu 151 VOHU3UPYIOIIUX U3JIyYECHHU N B
MIPOMBIIUIEHHOCTH, MEIULMHE. N3noxenue CyTH
OKOJIOTHYECKUX TMPOOJIEM, CBS3aHHBIX C OWOJOTHYCCKUM
JICCTBUEM  pPAJMOAKTHUBHBIX u3nydyeHui. IIpoBenenue
KJIacCU(UKAITUHU JIEMEHTAPHBIX YACTHIL IO X (PU3HIESCKIM
XapakTepucTUKaM (macce, 3apsily, BpEMEHH KU3HU, CIUHY
u T. 1.). [loHnMaHnue 1eHHOCTel Hay4HOro MO3HAHUS MHpa
HE BOOOIIE JUIsi YeJOoBeYeCTBAa B LEJIOM, a JJIsl KaXKJA0ro
0o0yyJaroiierocss JUYHO, IIEHHOCTEH OBJAJCHUS METOJO0M
HAy4YHOTO TO3HAaHMS JUIsl JOCTIDKEHHUSl ycrexa B JiIo0OM
BHJIE TPAKTUYECKOU JEATEIHbHOCTH.

27




27



8. YYEBHO-METOIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE NPOT'PAMMBI YUYEBHOW TUCIIUTIJIMHBI
OY .12 kECTECTBO3HAHHUE (PU3UKA)»

Jlnst ocBoenusi nporpammbl yueoHou nucuuruinabsl OV /(.12 «EctecTBo3HaHUE
(dusuka)» B TeXHUKYME UMeeTcsl yueOHbIN KaOuHeT «Dusuku u ACTpOHOMHUMY, B
KOTOPOM HAaXOAMTCSI KOMIIbIOTEP M oOecnieyeH cBOOOAHBIN nocTyn B UHTEpHET BO
BpeMsi yueOHOT0 3aHATHS U B IEPUOJ BHEYUYEOHOM ESITeIbHOCTH 00yUYaroIuXCs.

B cocraB xabuHeTa pu3MKu BXOAMUT JabopaTopus C JIaOOPaHTCKOW KOMHATOM.
[lomemenne kabuHeTa (GuU3MKKA yaoBiIeTBOpsieT TpeOoBanusaMm CaHuTapHO-
snuAemMuoornyeckux mpasuwii UM HopMmaTuBoB (CaunlluH 2.4.2 Ne 178-02) u
OCHAILIEHO THUIOBBIM OOOPYJIOBAaHHEM, B TOM YHCJIE CHEIUATU3UPOBAHHOM
yueOHOM MeOeNbl0 M CpeCcTBaMH OOY4Y€HHs, JTOCTATOYHBIMHU JUJISi BBITTOJIHEHUS
TpeOOBaHU K YPOBHIO MTOATOTOBKU 00YYaIOUIUXCS.

B kabunere npHCYTCTBYET MYJIbTHUMEAMIIHOE 0O0OpYyIOBaHUE, IMOCPEICTBOM
KOTOPOTO YYaCTHUKH 00pa30BaTENbHOTO MpOIecca MPOCMATPUBAIOT BU3YAIbHYIO
uHbopmanuio 1o (u3MKe, MpPE3eHTAIMH, BUicoMarepuaibl. B coctaB yueOHO-
METOJIMYECKOTO U MATEPUATBHO-TEXHUYECKOTr0 00eCIeUeHHsI IPOrpaMMbl yueOHOM
mucturinabl OY .12 «EctectBo3nanue (Dusnka)y», BXOIAT:

* MHOTO()YHKITMOHAJIHBIN KOMIUIEKC MPErno/1aBaTers;

* HarJsiHbIE TOCOOUS — KOMILJIEKThI y4eOHBIX TaOyMil, miakatbl: «Puznueckue
BEJIMYUHBI U (PyHJIaMEHTaJIbHbIE KOHCTAHThI», «MeXIyHapoiHas cUCTeMa €IUHUIL
C», «llepmonmueckast cucrtemMa xumuudeckux snemeHToB . M. MenneneeBay,
HOPTPETHI BHAAIOIINXCS YIEHBIX-(DU3UKOB U aCTPOHOMOB;

*METOIMYECKUE MaTepUalIbl JJIsl AUCTAHIIMOHHOTO O0yUYeHHs Ha 00JI0UHOM

XpaHUInuaie (HpGSCHTaHI/II/I, KOHCIICKTBI, MAaTCPpHUAJIbI 110 TCCTAM, BI/IILGOMaTepI/IaJI);

* HTHPOPMAIIMOHHO-KOMMYHHKATUBHBIC CPEJICTBA;

* SKpaHHO-3BYKOBBIC ITOCOOUS;

* KOMIUIEKT 3JIEKTPOCHA0KEeHUs KaOuHeTa PU3UKH;

* TEXHUYECKHE CPEICTBA OOyUCHHS,

* ICMOHCTPAIIMOHHOE 000pyA0BaHKE (00IIEero Ha3HAYCHUS U TEMATHICCKHUC
HaOOpHI);

* TabopaTopHoe 00opyaoBaHue (00IIEero Ha3HAYCHUS U TEMAaTHUYCCKUE HaOOPHI);
* CTAaTHYECKHE, TUHAMHUYECKUE, JCMOHCTPAIMOHHBIC U Pa3aTOYHbIC MOJICIIH;
* BCIIOMOTATEIIEHOE 000PY/I0BAHNCE,

* KOMIUICKT TeXHUYECKOW JOKYMEHTAIIMH, B TOM YHUCJIC MTACIIOpTa Ha CPEJICTBA
o0y4YeHUs, THCTPYKIIMH 10 MX UCTIOJIB30BAHUIO U TEXHUKE OC30ITaCHOCTH.
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9. OCHOBHBIE HICTOYHUKU U JINTEPATYPA
s cmyoenmosg

1. Amutpuena B.®. ®uzuka nis npodeccuii U criennagsbHOCTEH TEXHUYECKOTO
npoduis : yaeOHMK JJIsl CTY. YUpeKIeHHM cpea. npod. oopazoBanus / B.O.
HmutpueBa. — 5-€ u3a., crep. — M. : I3narenbckuil neHTp «Axagemus», 2018. —
448 c.

s npenooasamens

1. ®enepanbublii 3akoH oT 29.12.2012 Ne 273-03 «OO0 obpa3oBaHUM B
Poccuiickoit @enepanun» (B pen. peaepanbubix 3ak0HOB 0T 07.05.2013 Ne 99-D3,
ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-D3, ot 23.07.2013 Ne 203-D3, ot
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
U3MeHEeHUsIMU, BHeceHHBIMU DenepanbabiM 3akoHOM OT 04.06.2014 No 145-03).

2. ITpuxa3z MunobOpuayku Poccun ot 17.05.2012 Ne 413 «OO6 yTBepKIaeHUU
denepanbHOTO rOCYJAapCTBEHHOTO  00pa30BaTENIbHOIO  CTaHAApTa CPEIHEro
(mosHOTO) OOMIEero obpazoBanus» (3apeructpupoBan B Muntocte PO 07.06.2012
Ne 24480).

3. Tlpukaz MwunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHenni B Ilpukaz MuHucrepctBa oOpa3oBaHusi W Hayku Poccuiickoit
Oeneparuun ot 17 mas 2012 1. Ne 413 «OO6 yrBepxaeHuu (deaepaabHOro
rOCy/IapCTBEHHOTO 00pa30BaTENIbHOTO CTaHJapTa cpeaHero (MOJHOro) OOIIero
o0pazoBaHUs.

4. TTucemo JlenapramMeHTa rocyJapCTBEHHOMN MOJUTUKH B Chepe MOATOTOBKH
pabouux kaapoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexomMeHaaIy 1Mo OpraHu3aldy MoJydye-HUsS CPEAHEero o0Iiero oopa3zoBaHUs B
npenenax OCBOCHHsI 00pa30BaTENbHBIX MPOrPaMM CpeaHEro MmpodecCHOHAIBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa30BaHHS C y4eTOM TpeOOBaHUM
denepanbHbIX TOCYJAPCTBEHHBIX O0PAa30BATENbHBIX CTAHAAPTOB M MOJIy4aeMOU
npodeccun uim nmpodeccuu cpeHero npoPecCuoOHATEHOTO 00pa30BaHUS.

5. Konctutymusa Poccuiickoit @eaepanuu 1993 1. (mocneaHss peaakims).

6. vmurpuea B.®. ®usuka npns npodeccuit U ceNHMATbHOCTEH
TEXHUYCCKOro mpodwiis : Y4eOHUK JUIA CTYA. YUYPSKICHHH cpea. mpod.
obOpazoBanus / B.®. JImurpuena. — 5-¢ usn., crep. — M. : U3narensckuii 1eHTp
«Axanemusi», 2018. — 448 c.

7. Jvurpuea B.®. ®wusumka npns mnpodeccuid W CHEIMAIBHOCTEH
TexHudeckoro npoduist. JlabopaTopHbIii MpakTUKyM : y4deO. mocodoue ajst CTy.
yapexaeHuii cpen. mpod. obpazosanus / B.D. JImurpuena, A.B. Kopxyes, O.B.
Myptazuna — M. : U3patensckuil neHTp «Axagemusi», 2015. — 160 c.

8. Imutpuena B.D. dusuka ni1s npodeccuii U CrienuaaTbHOCTEH TEXHUUECKOTO
npodwist. Metoaudeckue pekoMeHIanuu : metond. mocooue / B.dD. JImurpuena,
JL..BacunbeB.. — M. : U3narensckuil neHTp «Akanemusa», 2015. — 176 c.
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JonmoHuTeIbHAA JIUTEPATypa

1. AImutpueBa B.®. ®usuka 11 npodeccuii 1 ceuanbHOCTE TEXHUUECKOrO
npoduis. COopHUK 3amad : yueO. mocodue M CTyA. YUPEKICHHUH cpen. mpod.
oOpazoBanus / B.®. JImurpuena. — 5-¢ uzn., crep. — M. : U3narenbckuii LeHTp
«Axagemus», 2014. — 256 c.

2. PeimkeBuu A.T1. dusuka. 10-11 xin.: 3amaunnk.- M.,2002 T.

3. MskumeB ['.5. @usuka : yued. qis 10 ki, oOmeoOpa3zoBat. yupekaeHUI:
6a3oBbiit ¥ npodui. ypouu / I'.5. Mskumes, b.b. byxosues, H.H. Cotckuii; noa
pen. B.. Hukonaera, H.A. TlapdpentbeBoit. - 17-¢ uza., nepepad. u gom. - M.:
IIpocsemenue, 2008. - 366 c. : uin.

4 MsikumieB .4, ®uszuka 11 kiacc : yue6. aiisg 0o61eo0pa3oBat. yUperKIeHUN:
6a3oBbiit U podui. yposuu / I'.5. Msaxkumes, b.b. byxosues, B.M.Yapyrun; noa
pen. B.. Hukonaera, H.A. TlapdentbeBoit. - 17-¢ uza., nepepab. u gom. - M.:
IIpocsemenue, 2008. - 399 c. : un.

Hnmepnem-pecypcwi

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 ®usuka. YueOnuk. B. ®@. JImurpueBa st mpodeccuii u
CHEIHMATBLHOCTEH TEXHUYECKOTO MPOQHIIS.

2. http://school-collection.edu.ru/ Enunas KOJUIEKIUAS 1 (ppoBHIX
00pa30BaTeIbHBIX PECYPCOB.

3. http://festival.1september.ru/. Ilemarornueckas Mmactepckas «1 CEeHTIOPS»
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