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1. HosicHUTeJbHAA 3aNIHCKA

PaGouass mporpamma  o0mieoOpa3oBaTeabHON  yuyeOHOMW  AMCIUTLIMHBI
«Duzuka» npennasHadeHa g uzydeHuss ¢usuku B OI'BIIOY  «byiickom
TEXHUKYME JKEJIe3HOJOpOoKHOTrO TpaHcnopra KocTpoMmckoil obmactu» (manee
TEXHUKYM), peaJu3yIolleM 00pa30BaTelIbHYI0 MPOTrpaMMy CpPEIHEro OOIero
oOpazoBaHuss B  TMpejeliax  OCBOEHUS  OCHOBHOM  mpodeccroHaIbHOM
obpazoBarensHOi mporpammbel CITO (OINIOIT CITO) na 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsI TpPH TOATOTOBKE CHEIMAIUCTOB CpEeAHEro 3BeHa.  Pabouas
nporpamma paszpaboraHa Ha ocHoBe TpedoBanuii PI'OC cpennero oOuiero
o0pa3oBaHMsl, TPEIBIBISIEMBIX K CTPYKTYpe, COJCpKAaHUIO M pe3ylbTaTam
ocBoeHus yueOHoit pgucuumuinabl OVY][.12 «EcrectBo3nanne (®usuka)», B
COOTBETCTBUH ¢ PexoMeHIanusMu MO OpraHU3aliy MOTyYeHUs] CPEAHEro OOIIEero
oOpa3oBaHus B TMpejieiaXx OCBOCHMSI OOpa30BaTENbHBIX MPOTPAMM CPEIHETO
npodeccuoHaIbHOTO 00Opa3oBaHUs Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHHS C
ydyeToM TpeOoBaHUM  (eepalibHbIX  TOCYJAapCTBEHHBIX  00pa30BaTeIbHBIX
CTaHJIAapPTOB W  TNody4yaemMol mpodeccun  wid  npodeccun  CperHEero
npogeccuoHanpHOro o0Opa3zoBaHus (mucbMo JlemaprameHTa TIOCyIapCTBEHHOU
MOJIUTUKH B chepe MoAroToBKH padounx kajapos u JJI1O Munobpuayku Poccuu ot
17.03.2015 Ne 06-259). Conmepsxkanue nuporpammbl OV/[.12 «EctecTBo3HaHME
(Du3zuka)» HApPaBIECHO Ha JOCTHXKEHUE CICAYIONINX LeJei:

1. ocBoeHue 3HaHUW O (PyHIAMEHTAIbHBIX (PU3NYECKUX 3aKOHAX U MPUHIIMIIAX,
JeKalMX B OCHOBE COBPEMEHHOW (DM3MUECKON KapTHHBI MHUpa; HamOolee
BAXKHBIX OTKPBITUSIX B 007acTH (DU3MKH, OKA3aBIIMX ONPEIEISIONIee
BIIMSTHUC HA Pa3BUTHE TEXHUKHU U TEXHOJOTHUH; METOAaX HAYIHOTO MTO3HAHUS
TIPUPOJIBL;

2. OBIaJICHUE YMEHUSMU ITPOBOIUTH HAOIIOEHNS, TUIAHUPOBATH U BHITIOJIHATD
OKCIIEPUMEHTHI, BBIJIBUTATh THUIOTE3bl M CTPOUTH MOJIEIH, TPUMEHSThH
MOJIyYCHHBbIC 3HaHUS 10 Gu3NKe Ui OOBSCHEHUS Pa3HOOOpPa3HBIX
bu3MYecKuX SIBJICHUM M CBOMCTB BEIIECTB; MPAKTHUYECKH HCIOJIb30BaTh
¢usznyeckue 3HAHUS; OLEHUBATh JIOCTOBEPHOCTb E€CTECTBEHHOHAYYHOU
uHdopmaIuy;

3. pa3BUTHE TO3HABATENILHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CcrocoOHOCTEN B Tporiecce MPUOOpPETEeHUs] 3HAHUM U YMEHUM mo (hU3uKe ¢
WCITOJIb30BAaHUEM PA3IMYHBIX HMCTOYHMKOB WH(OpPMAIMU W COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTHH;

4. BocmHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB MPHUPOIHI,
UCTIONIb30BaHUSl JOCTMKEHUM (U3UKH Ha ONaro pa3BUTHS YEIOBEYECKOU
[IUBUJIM3AIMHN; HEOOXOIUMOCTH COTPYIHHYECTBA B MPOIECCE COBMECTHOTO
BBITIOJIHEHUS 33]1a4, YBOKUTEILHOTO OTHOIICHUS K MHEHHUIO OIIMOHEHTA MPU
OOCYXKIeHUH MPOOJIeM eCTECTBEHHOHAYUYHOTO COJIEP)KaHUS; TOTOBHOCTH K
MOPAJIbHO-ITHYECKOW OIICHKE WCIOJIb30BaHUSI HAYYHBIX JOCTHIKEHUH,
YyBCTBA OTBETCTBEHHOCTH 3a 3aUTY OKPY>KAIOIIEH CpeJIbl;

5. WUCMoNB30BaHWE TPUOOPETCHHBIX 3HAHWUM W YMEHUWU Ui peIIeHUs
NPAKTUYECKUX 3aJlad TOBCEIHEBHOM JKM3HM, OOecrieyeHHsl 0e30MacHOCTU
COOCTBEHHOW IKW3HH, PaAlMOHAIBHOTO TPUPOJIONOJIB30BAHUS W OXPaHBI



OKpYXarolel cpeiibl U BO3MOKHOCTh MPUMEHEHUS! 3HAHUM MpU PEIICHUU
3aJlay, BO3HUKAIOUIUX B MOCJEAYIOLEel MpopecCHOHATbHOMN AesITeIbHOCTH.
B nporpamMmy BKIIOYEHO cOJEp>KaHUE, HAIpaBJIE€HHOE Ha (POPMUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIMHA, HEOOXOIMMBIX JUIsi KadecTBeHHOTro ocBoeHus OITOIT
CIIO na 6a3e ocHOBHOTO 00IIero 00pa3oBaHMs C MOJYUYEHUEM CPEIHETO OOIIETO
oOpa3oBaHus, MPOrpaMMbl  MOATOTOBKA  KBAJIU(HUIMPOBAHHBIX  paOOUYMX,
ciryxxkanux (I[TTTKPC).
2. OBIIIASI XAPAKTEPUCTHUKA YYESHOM JJUCIUIIJIAHBI
OY .12 «kECTECTBO3HAHMUE (PU3UKA)»

B ocnoBe yueOnoit auctumiauael OY/[.12 «EcrtectBo3nanne (Pdusuka)»
JICKUAT yCTaHOBKAa Ha ()OPMUPOBAHHE y OOy4aeMbIX CHCTEMbI 0a30BbIX MOHITHUN
(GU3MKN W MPEACTaBICHUN O COBPEMEHHOW (PU3NYECKOM KapTHHE MHUpPA, a TaKkKe
BbIPaOOTKA yMEHUI MPUMEHATHh (PU3UYECKUE 3HAHUSA KaK B MPOQEeCcCHOHATBHON
JeSATEIbHOCTH, TaK U JISl PELICHUS dKU3HEHHBIX 3a/a4.

MHorue nosjoxeHusi, pa3BuBaemMble (U3UKON, pACCMaTPUBAIOTCS KaK OCHOBA
CO37aHUsl M  HCIOJb30BaHUS HWH(POPMAIMOHHBIX U  KOMMYHHKAIIMOHHBIX
texHonorut (MKT) — oxgHoro wu3 HamOosiee 3HAYMMBIX TEXHOJOTHYECKUX
JOCTHKEHUI COBPEMEHHOM LIMBUIN3ALIUN.

®du3rka JaeT KI0Y K MOHUMAHUIO MHOTOYHCIICHHBIX SIBJIEHUI W IPOLIECCOB
OKPYXAaIOILIEro MUpa (B €CTECTBEHHOHAYYHBIX 00JIACTSAX, COLUOIOTUHU, IKOHOMHUKE,
A3bIKE, TUTEPATYpPE U 11p.). B dusuke popMupyroTCs MHOTHE BUIBI ACSITEIBHOCTH,
KOTOpbIE HMEIOT MEeTanpeIMETHbIH xapaktep. K HuUM B mepByro ouepeab
OTHOCATCA: MOJEIIUPOBAHUE OOBEKTOB M MPOIECCOB, MPUMEHEHUE OCHOBHBIX
METO/IOB TIO3HAHUS, CUCTEMHO-UH(OPMAIIMOHHBIA aHanu3, (QOpMyIHPOBAHUE
TUIIOTE3, AaHAJIU3 U CHUHTE3, CPaBHEHHUE, 0000IIEHUE, CUCTEMATU3all1sl, BbISBICHHUE
IPUYUHHO-CJIEICTBEHHBIX CBs3€H, MOMCK aHaJoOroB, YIpaBiICHHE OOBEKTAMHU M
npoueccam. MIMEHHO 3Ta JUCLUMIIIMHA ITO3BOJSET IMO3HAKOMHUTBH CTYAECHTOB C
Hay4YHbIMU METOJAMHU MO3HAHUS, HAYYUTh UX OTIMYATh TUIOTE3y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

dusuka wuUMeeT OyeHb  OOJbIIOE UM BCEBO3PACTAIOLIEE  YHUCIIO
MEKIMCLMIUIMHAPHBIX CBSA3EH, MPUYEM HA YPOBHE KAaK MOHSITUHHOIO ammapara,
Tak W UHCTpyMmMeHTapus. CKa3aHHOE TO3BOJSET paccMaTpuBaTh (U3MKY Kak
METAIUCHUIUIMHY, KOTOpas MPEIOCTaBIseT MEXAUCIUIUIMHAPHBIA S3bIK TS
ONMMCAHUS HAYYHON KapTUHBI MUPA.

dusnka SIBJISIETCS CUCTEMOOOPA3YIOIIUM dhakTopom TSt
€CTECTBEHHOHAYYHbIX YY€OHBIX MPEIMETOB, IMOCKOJIbKY (PU3HUECKUE 3aKOHBI
JeXaT B OCHOBE COJEp)KaHUA XWUMHUHU, Ouosioruu, reorpaduu, acTPOHOMUHU U
CHeIUalbHBIX  JUCHUIUIMH  (TEXHUYECKas  MEXaHWKa,  DJIEKTPOTEXHHKA,
aeKTpoHuKa u Ap.). YueOnas nucnurummHa OY .12 «EcrectBo3Hanue (duszuka)»
CO37aeT YHHMBEpCAJIbHYI0 0a3y i wu3ydeHus oOmenpo(ecCHOoHaNbHbIX W
CHELMANIbHBIX JUCUMIUINH, 3aKIabIBas (PyHAAMEHT [Tl MOCIEAYIOEro o0ydeHus
CTYJEHTOB.

OOnanast JOrMYECKONW CTPOMHOCTHIO M OMHMPAsCh Ha SKCIEPUMEHTAJIbHBIC
daktel, yuebnas qucruminHa OY [1.12 «EctectBo3nanue (Pusnka)» Gopmupyer y
CTYJEHTOB MOJJIMHHO HAy4YHOE MHPOBO33peHHE. DPU3MKa SBISIETCS OCHOBOM
YYEHHMsI O MaTepUaIbHOM MUPE U PeIIaeT MpoOIeMbl 3TOTO MUPA.



dopMupoBaHue KOMIETEHIIMN (HUHAHCOBOM IPaMOTHOCTH.

B conepxanuu y4yeOHOW AMCUMIUIMHBI 1O (U3UKE TMpPU TOATOTOBKE
oOydaromuxcst 1o mpodeccud  COLMaIbHO-3KOHOMUYECKOro  mpoduiis
npodeccuoHanbHOT0 00pa3oBaHus MTPOPUILHON COCTABIISIONIEH SBISETCA pa3iel
«OnekTpoauHaMukay, Tak Kak npodeccusa: 43.01.06 «lIpoBogHuk Ha
KEJIE3HOJAOPOKHOM TPAHCHOPTE» OTHOCHUTCS K 3TOMY HpO(QWII0 M CBs3aHa C
ANEKTPOTEXHUKOU U DJIEKTPOHUKOM.

Teopetnueckue cBeneHus Mo (U3MKE MOMOITHSIIOTCS JIEMOHCTPALMSIMH |
1a00paTOPHBIMU paboTaMHu.

N3yuenne  obOmieoOpazoBaTenbHOM — yueOHOM — gucuumivabel OV /.12
«EctectBo3nanmne (Ddusnka)» 3aBepliaeTcs IMOABEICHHEM HUTOTOB B (Qopme
WHTETPUPOBAHHOTO 3K3aME€HAa B paMKax MPOMEXKYTOUHOW aTTECTAalMU CTYJIEHTOB
npouecce ocBoenus OIIOIT CIIO ¢ nmomydeHueM cpeaHero oodiero oOpa3oBaHus
(TIIIKPC).

3. MECTO YYEBFHOM JJUCIUIIJIMHBI B YYUEFHOM ILVIAHE

Vuebnas mucrumuimHa OVY].12  «EctectBo3Hanue (Dusmka)» sBiIsgeTcs
y4eOHBIM TMPEAMETOM 1O BBIOOPY M3 00s3aT€IbHON MpPEeIMETHONW 00yacTu
«EcrectBennnie Haykn» OI'OC cpennero ob1iero oopazoBaHusl.

B Texnukyme yueOnas aucrurmHa OY]I.12 «EctectBo3nanue (Pdusuka)»
u3ydaetcsi B o0meooOpaszoBarenbHoM nukie yueoHoro miana OITOIT CITIO na 6aze
OCHOBHOTO 00I1IeT0 00pa30BaHUs C MOJYYEHUEM CPEAHEro oOiero oOpa3oBaHUs
(TIIIKPC).

B yueOnbix mianax IIIIKPC wmecto yuweOHo¥W nucuumaunel OVY]I[.12
«EcrectBo3Hanue (Pusmka)» — B cocTaBe 001Ie00pa30BaTEIbHBIX YYE€OHBIX
JUCIUIUINH TI0 BBIOOPY, GOPMHUPYEMBIX U3 00S3aTENIbHBIX MPEIMETHBIX 00siacTen
®I'OC cpennero obmiero odpaszopanus, npodeccun: 43.01.06 «IIpoBomHMK Ha
JKEJIE3HOJAOPOKHOM  TPAHCIIOPTE» COIMAIBHO-PKOHOMUYECKOTO  TIpoduis
po¢eCCHOHAIBHOTO 00pa3oBaHUsI.

4.PE3YJBTATHI OCBOEHUSA YUYEBHOW JUCHOUTIIMHBI

OcBoenue coneprxanus yueOnoi aqucturumael OY /.12 «EcrecTBo3HaHUE
(dusuka)» obecrieynBaeT JOCTHKEHUE CTYICHTAMH CIICYIONINX Pe3yJibTaTOB:
JIUYHOCMHbBIX
— YyBCTBO TOPJOCTU U YBAKEHHUS K HCTOPUU U JIOCTUIKEHUSIM OTEUECTBEHHOM
busnyeckoil Hayku; (U3MYECKHM TPaMOTHOE TMOBEICHHE B NpOodheccHOHaTbHOM
NeATEeIbHOCTH W ObITY mnpu oOpalieHuu ¢ nOpubopaMu W yCTPOMCTBAMU;
— TOTOBHOCTh K MPOJOJDKEHHIO OO0pa30BaHUS U TMOBBIMICHUS KBalu(pUKAIMU B
n30paHHON TPOdecCHOHANBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
(bU3UYECKUX KOMIIETCHIINI B 3TOM;

— yMEHHE WCIOJb30BaTh JIOCTI)KCHHUS COBPEMEHHOW (U3MYECKOW HAyKd U
(bU3MYECKUX TEXHOJOTUH JUIsi TOBBIMICHUS COOCTBEHHOTO HHTEIIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCruoHaTbHOM eATeTbHOCTH,

— yMEHHE CaMOCTOSITEJIbHO M0ObIBaTh HOBBIE Mg ce0s (u3nyeckue 3HAHUS,
UCIIOJIB3YSI JIJISl TOTO IOCTYIHBIE NCTOYHUKU MH(HOPMAIIHH;

— YMEHHE BBICTPAauBaTh KOHCTPYKTHUBHBIC B3AMMOOTHOIIICHHS B KOMaH/I€ MO penie-
HUIO OOIIMX 3aJ1a4;



— yMEHHUE VHOPaBIATh CBOEW [MO3HABATENIbHOW JEATEIbHOCTBHIO, IPOBOJIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;
MemanpeomMen X
— HUCTIOJIb30BAHKUE PA3JIMYHBIX BUIOB IMO3HABATEIBHON JACSITEIBHOCTH ISl pEIICHUS
busznyeckux 3ajad, NMPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUs (HaOIIOJEHUS,
OMMCAHMS, HM3MEPEHUs, OKCIEPUMEHTa) JUIsl M3Y4YEHHUS pPAa3JIUYHbIX CTOPOH
OKPYKaIOUIEH IEVCTBUTEIBHOCTH;
— HUCIOJIb30BAHUE OCHOBHBIX MHTEIUIEKTYaJbHbBIX ONEpaluii: MOCTAaHOBKH 3aJlauH,
dbopMylIUpOBaHUSI TUIOTE3, aHalvM3a M CHUHTE3a, CpaBHEHHUs, OO0O0OIIEeHMUS,
CUCTEMATHU3allNH, BBISIBICHUS] IPUUYMHHOCIIEC/ICTBEHHBIX CBs3€H, MOMCKA aHAJIOTOB,
GbOopMyIMpOBaHKS BBIBOJOB I W3YYEHUS PA3JIUYHBIX CTOPOH (HU3UIECKUX
OOBEKTOB, SBJICHUH W TIPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIMMOCTH
CTaJIKUBAThCS B MpodeccuoHaNbHOM cdepe;
— yMEHHUE TE€HEePUPOBATH WU U OIpPEAENATb CPEACTBA, HEOOXOAMMBIC ISl UX
peanu3anuu;
— YMEHHE HCIOIb30BaTh PA3IMYHbIE MCTOYHUKU I TOJydeHHs (puandeckoin
nH(OpMaIUH, OLIEHUBATh €€ IOCTOBEPHOCTH;
— YMEHHME aHAIM3UPOBATh U TPEJCTABIATH WHMOPMAIMIO B PA3JIUYHBIX BHJIAX;
— YMEHHE MyOJUYHO NPEJICTaBIATh PE3yJIbTaThl COOCTBEHHOTO MCCIICOBAHUS,
BECTH JUCKYCCHH, JOCTYIIHO M TapMOHUYHO COYE€Tasl COACpPKaHUE U (POPMBI
IpeACTaBIsIeMON HH(pOpMaLUu;
npeomMemHulixX:
— cOopMHUPOBAaHHOCTH MPEACTABICHUN O poJid U MecTe (U3UKH B COBPEMEHHOMU
HAy4YHOW KapTHUHE MHpaA; MOHUMaHUE (PU3MUYECKON CYHIHOCTH HAOJIOAAEMBIX BO
Bcenennoit siBneHudl, ponu (usuku B (popMUpoBaHUM Kpyro3zopa M (yHKIH-
OHAJILHOW 'PaMOTHOCTH YEJIOBEKA JJIsl PEUIECHUS MPAKTUYECKUX 3a/1aY;
- BJIQJICHUE OCHOBOTIOJIAral0IIMMU buznuecKkuMu MOHATHUSIMH,
3aKOHOMEPHOCTSIMM, 3aKOHAMU U TEOPUSIMH; YBEPEHHOE HCIIOJIb30BaHUE
(bu3MYeCcKOi TEPMUHOJIOTHN U CUMBOJIUKH;
— BJIQJICHUE OCHOBHBIMM METOJJaMH HAYYHOTO ITO3HAHUS, HCIOJIb3YyEMBIMU B
dbusuKke: HAOMIOIEHUEM, OITUCAHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM;
— yMeHHusi o0pabaThiBaTh Pe3yNbTaThl U3MEPEHUN, OOHAPYKMBATH 3aBUCHUMOCTH
MEXy (PU3NUECKUMU BETUYMHAMU, OOBICHSITH MMOJYyUYCHHBIC PE3YJIbTaThl U JIeTaTh
BBIBOJIBL;
— c(hopMUPOBAHHOCTb YMEHUS peIIaTh PUINUYECKHUE 3a4a4H;
— c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIYyUYCHHBbIC 3HAHUS JJII OObSICHEHUS
YCIIOBUM NMPOTEKaHUs (PU3NYECKUX SIBJICHUIN B IPUpPO/IE, NpodeccuoHaibHoi cdepe
U JUTS] IPUHSTUS MPAKTUYECKUX PEIISHU B TOBCETHEBHOM JKU3HU,
— ¢(OpMUPOBAHHOCTh COOCTBEHHOM MO3WIMH 110 OTHOIICHHIO K (U3HYCCKOU
nH(pOpMaIUK, MOTy4aeMO U3 Pa3HbIX HCTOYHUKOB.

CtyneHT, OCBOMBIINN O0pa30BATEIbHYIO MPOrpaMMy, JOJDKEH 00JaaaTh
CJIETYIONTUMHU OOIIIMMU KOMITETCHIIHSIMU:

OK 1. IloHuMarp CyImHOCTh W COLMAIBHYIO 3HAYUMOCThH Oymymien
npodeccun, MposIBIATH K HEW YCTOMYMBBINA HHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO JEATEIBHOCTh, MUCXOJS W3 IEIU U
CIIOCOOOB €€ JIOCTHKEHUS, ONIPEACIICHHBIX PYKOBOJAUTEIIEM.



OK 3. AmnamusupoBaTh paOO4ylH0 CHUTYaIUI0, OCYIIECTBIATh TEKYUIUUA U
UTOTOBBII KOHTPOJIb, OIIEHKY M KOPPEKLHIO COOCTBEHHOW NEATEbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3YyJIbTaThl CBOECH pabOTHI.

OK 4. OcymiecTBisTh TOUCK UHPOpMAIIUU, HEOOX0AUMOM 17151 A3 (HEKTUBHOTO
BBITIOJIHEHUS MPO(PECCUOHAIBHBIX 3a/au.

OK 5. Hcnonbs3oBath MH(MOPMAITMOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTUH B
poecCHOHANTEHOM eI TEIEHOCTH.

OK 6. Paborarp B komaHzae, S()PEKTHBHO 0OMmMATHCI C KOJUIETAMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 7. IIpoBoauTh MEpONPUSTUS MO 3alIUTE MACCAXUPOB U PAOOTHUKOB B
YPE3BBIYANHBIX CUTYAIUSIX U MIPEIYIPEKIATh UX BOSHUKHOBCHHE.

OK 8. HcnonHsATh BOMHCKYIO OOSI3aHHOCTh, B TOM YHCJIE C IPUMEHEHUEM
MOJIYYEHHBIX MPO(PECCUOHAIBHBIX 3HAHMM (JJI1 IOHOIEH), B COOTBETCTBUHU C
denepanbHbIM 3aKOHOM OT 28.03.1998 N 53-®3 "O BOMHCKOW 00S3aHHOCTH U
BOCHHOM cITyx0e".

OK 11. Wcnonb3oBarh 3HaHUS MO (PMHAHCOBOM TIPaMOTHOCTH, IUIAHUPOBAThH
MPEANPUHUMATENHCKYIO NeATEeIbHOCT, B TIpodeccroHansHOM  chepe B
dbenepaibHBIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTaHJapTax CPEAHEro
npodeccuonansHoro obpazosanus (nainee — GI'OC CIIO).

5.COJIEP’KAHUE U CTPYKTYPA YYEBHOM JUCHUIIJIMHBI
5.1. Conep:kanue yueOHOM TUCHMILIMHBI
BBenenue
®uzuka — (QyHIaMeHTandbHash HaykKa O Mnpupoje. EcTecTBEeHHOHay4YHBIH
METOJI IO3HAHUA, €T0 BO3MOXHOCTH M TPAHUIIBI IPUMEHUMOCTU. JKCIIEPUMEHT U
TeopHusl B IIpoliecce Mo3HaHus Mpupoabl. MojaenupoBanue PU3NYECKUX SIBJICHUN U
npoueccoB. Ponb 3kcnepyuMeHTa W TEOPUHM B IPOLECCE MO3HAHUSA IPUPOIBI.
®duznueckass BenuuuHa. [lorpemHocTH W3MepeHUN (PU3MYECKUX  BEIUYUH.
duznyeckre 3aKOHBI. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [loHsTHE 0
busndeckoil kapTuHe Mupa. 3HaueHue ¢usznku npu ocBoenun mpodeccuit CI10 u
cnenunanbHoctent CIIO.
Paznea 1. Mexanuka

Kunemaruka. Mexanuueckoe nasmxenue. [lepememenue. [Tyts. CKOpOCTb.
PaBHOMEpHOE mNpSIMOJMHENHOE JBWXEHHE. YCKopeHue. PaBHomepeMeHHOE
npsiMosiMHelHoe JBrkeHne. CBoOoaHoe maneHue. J[BumxeHue Tena, OpoUIeHHOro
IO/, YIJIOM K TOpU30HTY. PaBHOMEpHOE ABMKEHHE MO OKPYKHOCTH.

3axonbl mMexanuku Hbrorona. IlepBwiii 3axkoH Herotona. Cuia. Macca.
Nmnynse. Bropoit 3akoH HerotoHa. OCHOBHOM 3aKOH KJIACCMYECKOM AUHAMHUKH.
Tpetuit 3akon HbproToOHA. 3aKOH BCEMHPHOTrO TATOTEHHUs. [ paBUTAlMOHHOE TOJIE.
Cuna Tsxectu. Bec. CriocoOb1 n3amepenust Macchbl Tell. CHITbl B MEXaHHKE.

3akoHBI COXpaHeHMsT B MeXaHHMKe. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeaxktnBHOEe nBmkenue. Padora cuibl. Pabora mMOTEeHIHAIBHBIX CHII. MOIIHOCTSD.
Oueprus. Kunernueckas sHeprus. [loTeHnmanbHas sHeprusi. 3aKOH COXpPaHEHUS
MEXaHU4YeCKOM sHepruu. [IpyuMeHenre 3aKOHOB COXPaHEHHUS.

Hemoncmpayuu
3aBUCUMOCTh TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.



Buabl MEXaHUYECKOTO IBUKEHUSI.

3aBUCUMOCTb YCKOPEHUS T€JIa OT €r0 MACChl U CUJIbI, IEUCTBYIOLIEH HA TEJIO.
CnoxeHune CHIL.

PaBeHCTBO U MPOTUBOIOI0KHOCTh HAIIPABJIICHUSI CUII IEUCTBUS U
MPOTUBOACHCTBHUS.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaliuu.

Cunel TpeHus.

HesecomocTs.

PeakTuBHOE NBUKEHUE.

[lepexon moTeHIIMATBHON YHEPTUH B KHHETUYECKYIO M OOpaTHO.

Jlabopamopnwie pabomul
HccnenoBanne ABHXKEHUA Teja MO IEMCTBUEM MOCTOSIHHOW CHUJIBI.

N3ydeHne 3aKk0Ha COXPaHEHHSI UMITYJIbCA.
Pazgea 2. OcHOBBI MOJIEKYJISIPHOM (PU3UKH ¥ TEPMOANHAMHUKHA

OcHOBBI  MOJIEKYJISIPHO-KUHETHYECKO Teopun. WaeanbHblid ras.
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOW Teopuu. Pa3mepsl U macca
MOJIEKYyT M aTtoMoB. bpoyHoBckoe nBmwxkenue. Huddysus. Cunbl u sHEprus
MEXMOJIEKYJIIPHOTO B3auMojieicTBUsA. CTpoeHHe Ta3000pa3HbIX, KUAKUX U
TBepAbIX Tea. CKOPOCTH ABUKEHHS MOJIEKYJN M MX U3MepeHue. MpaeanbHblil ras.
JlaBnenune raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU Ta30B.
Temneparypa u ee wusMepeHue. [‘a30Bbie 3aKOHbl. AOCOJIOTHBIA  HYJb
Temreparypel. TepMoaguHaMuyeckas IIKajga TEMIEPaTypbl. Y paBHEHUE COCTOSHUS
MJICaJIbHOTO ra3a. MoJsipHast ra3oBas IOCTOSIHHASL.

OcHoBbl TepMoaMHAMHMKH. OCHOBHBIE TIOHSATHS UM ONPEACIICHHUS.
BuyTpennsisi sHeprus cucteMbl. BHYTpeHHsIsI SHEprusl ujieaibHOro raza. Pabora u
TEIJI0Ta Kak (opMbI nepeaun IHEpruu. TermnoeMKoCTb. Y IeJbHask TeMI0EMKOCTb.
VYpaBuenue TterioBoro Oananca. [lepBoe Hauanmo TepMoaMHAMUKU. ATuaOaTHBIN
npouecc. [Ipuanun neictBust terioBod Mamubbl. KIIJ TeruioBoro aBuraress.
Bropoe Hauvamo tepmoauMHamMuku. TepmoauMHaMuyecKas IIKajla TeMIeparyp.
XonoauibHble MalMHbL. TemnoBble aeurarenu. OxpaHa mpupobl.

CaoiicTBa mapoB. lcnapenue u xoHaeHcauusi. HachlllleHHBI Tap U €ro
CBOMCTBA. AOCOJIIOTHasT W OTHOCUTEIbHAS BIIAXKHOCTh BO31yXa. TOYKa pPOCHI.
Kunenwne. 3aBUCUMOCTb TeMIEpaTypbl KUIEHUs OT JAaBiieHus. lleperpersiii map u
€ro MCIOJIb30BAHUE B TEXHUKE.

CaoiicTBa KUAKOCTell. XapaKTEpUCTUKA YKUJKOTO COCTOSHHS BEILECTBA.
[10BEpXHOCTHBIN CIIOM KUIAKOCTH. DHEPIUsl MOBEPXHOCTHOTO CJIOS. SIBJIIEHUS Ha
IpaHuIIC )KUIKOCTH C TBEPAbIM TeJIoM. KanusisipHble SBICHUS.

CroiicTBa TBepAbIX TeJl. XapaKTEPUCTUKA TBEPJIOTO COCTOSHUS BEIIECTBA.
VYrpyrue cBoiicTBa TBEpAbIX Ted. 3akoH ['yka. MexaHnueckrue CBOMCTBA TBEP/IbIX
Tesn. TemnoBoe pacHIUpeHHWe TBEPIAbIX Tell W KUAKOCcTed. I[lmaBineHue wu
KPUCTaJTU3aLHSL.

Hemoncmpayuu
JIBrkeHne OpOYHOBCKUX YaCTHII.

Hudbdysus.
W3meHeHue naBieHus ra3za ¢ U3MEHEHUEM TeMITepaTyphl IPU MMOCTOSITHHOM 00beMe.
N3otepmudeckuii 1 n300apHbBINA MPOIECCHI.



W3meHeHue BHYTpEHHEW SHEPTUU TeJ MPU COBEPIICHUH Pa0OTHI.
Moenu TEeIIOBBIX JABUTAaTEIICH.

Kunenuve BoJibl TPy NOHUKEHHOM JABJICHUH.

[IcuxpomeTp ¥ TUTPOMETP.

SIBNIeHNSI TOBEPXHOCTHOTO HATS)KEHHSI U CMAauyMBaHUSI.
Kpucramibl, amopdHbie BelecTBa, KUAKOKPUCTALTNYECKUE TeNa.

Jlabopamopnwie pabomul
N3mMepenune BIaXHOCTH BO3ayXa.

N3Mepenre moBEpXHOCTHOTO HATSXKEHUS JKUIKOCTH.
HaOmronenue npolecca KpucTaIn3aiuu.
N3ydeHune TeninoBOro pacimperHus TBEPAbIX TEM.

Pa3znes 3. DaekTpoanHamMuka

JJIeKTpUYecKoe 1moJie. DICKTPUUECKUE 3apsAibl. 3aKOH COXPaHEHUs 3apsa.
3akoH Kymona. Dnektpudeckoe mnosie. HanmpspK€HHOCTh AIEKTPUYEC-KOTO TOJIA.
[Tpuniun cyneprio3unuu  mojeil. Pabora cui  2IeKTpOCTaTHYECKOTO  MOJIA.
[ToreHunan. Pa3HOCTh MOTEHIMANIOB. DKBUIOTEHIMAIbHBIE MOBEPX-HOCTU. CBS3b
MEXIY HAIPSKEHHOCTBIO M PAa3HOCTHIO MOTEHUMAIOB AJIEKTPU-YECKOTO IIOJIS.
JAusnexktpuku B 3nekTpuueckoM mose. [lonspuzanus nusnekT-pukoB. [IpoBogHUKH
B aniekTpuueckoM moiie. Kongencatopsl. CoeuHeHne KOHAEHCATOPOB B OaTapero.
DHeprus 3apsHKEHHOTO KOHAEHCATOPA. DHEPTHUSl JIEKTPUIECKOTO OIS,

3aKoHbI MOCTOSIHHOIO TOKA. Y CIIOBUS, HCOOXOAUMBIC TJISI BOSHUKHOBCHUS
Y TIOJJIEPKAHUSL DIIEKTPUIECKOro Toka. Criia TOKa U INIOTHOCTh TOKa. 3aKoH OMma
st ydactka uenu 6e3 D/IC. 3aBUCHMOCTh 3JEKTPUYECKOTO COMPOTUBIICHHS OT
Marepuana, JJIMHbBI U TUIOMIaAN MONEPEYHOr0 CEYEHUsI MPOBOAHUKA. 3aBUCUMOCTh
AIEKTPUUYECKOTO COITPOTHUBJICHUSA MIPOBOJIHUKOB OT TEMIIEPaTypHI.
DJIEKTPOABIKYIIIAsl CHUJA HMCTOYHMKA ToKa. 3akoH Oma i TOJHOW I1EMH.
CoenvHenune nMpoBOAHUKOB. COeIMHEHUE UCTOYHUKOB 3JIEKTPUUYECKOM SHEPTUH B
Oarapero. 3akoH J[xoyns-Jlenma. Pabora M MOIIHOCTH AJIEKTPUUYECKOTO TOKA.
TerioBoe nencTBUE TOKA.

DJIeKTPpUYeCKH TOK B MOJYyNpoBOAHUKAX. COOCTBEHHAs MPOBOJAMMOCTD
MOJIyITPOBOHUKOB. [101yTIpOBOTHUKOBBIEC TPUOOPHI.

MarauTrHoe moJjie. BeKTOp HWHIYKUMM MarHuTHOro mnons. Jlencrsue
MAarHuTHOTO TMOJII Ha MNPAMOJIMHEWHBIM INPOBOJHUK C TOKOM. 3akOH Awmrepa.
B3aumoneiictBue TOKOB. MarHuTHbli TOTOK. PaboTta 1o mnepeMenieHuo
MPOBOJIHUKA C TOKOM B MAarHUTHOM Iojie. [[elicTBME MAarHMTHOTO TMOJII Ha
npwxkymuics  3apsan.  Cuima  Jlopenma.  OmnpeneneHue  yAenbHOTO — 3apsija.
Y CcKOpUTENIH 3apsKEHHBIX YacTHIL.

JJIeKTPOMATHUTHAS MHAYKIMSA. DJICKTPOMArHUTHAs MHAYKIUA. BuxpeBoe
anekTpuyeckoe nojie. CaMOMHAYKIUS. DHEPTUSI MATHUTHOTO TOJISI.

Jemoncmpayuu
BzaumonericTBre 3apsyKeHHBIX TEI.

[IpOBOTHUKH B 3JEKTPUUYECKOM IIOJIE.

JIA3JIEKTPUKY B DJIEKTPUUECKOM I10JIE.

Konnencaropsi.

TerioBoe 1eNCTBUE AIEKTPUIECKOTO TOKA.

CoOcTBeHHas U MPUMECHAas! TPOBOAMMOCTH MOJIYITPOBOTHUKOB.
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[TosrynmpOBOHUKOBBIN TUOI.

Tpan3ucrop.

OmnbIT Dpcrena.

B3anmoeiicTBrue MPOBOAHUKOB C TOKaAMHU.
OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.
DIEKTPOIBUTATEb.

DNeKTpOU3MEPUTENbHBIE TPUOOPBHI.
DneKTpOMarHuTHasE MHTYKIIUSL.

OneiTel @apajes.

3aBucumocth J/1C caMOMHIYKIMU OT CKOPOCTH U3MEHEHHUSI CUIIbI TOKA U
WHYKTUBHOCTHY MTPOBOJHUKA.

Pabora anekrporeneparopa.

Tpauchopmarop.

Jlabopamopnwie pabomut
N3yuenne 3akona OMa J1sl ydacTKa LEMNH, MOCIEA0BATEIbHOIO U MapaAJIIEIbHOTO
COEIMHEHUS IIPOBOIHUKOB.

N3yuenne 3akoHa OMa Jj1sl TOJTHOM LIeTH.
Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA HATIPSIAKEHUS.
Omnpenenenue kodhuieHTa MOJIE3HOTO JECHCTBUS AICKTPUIECKOT0 YailHUKA.
N3yuenue sBICHUSI DJIEKTPOMArHUTHON UHIYKIIUH.
Onpenenenue TemMnepaTypbl HUTH JIAMITbl HAKaJIMBaHUSL.

Paszpneun 4. KoJsieOanusi 1 BOJIHBI

Mexannueckue koJiedbanus. KonebartenbHoe nBrkeHue. ['apMoHHUYecKHe
kojeOanusi. CBOOOJHBIE MeXaHWYeCKHe KoJjieOaHus. JIMHelHble MeXaHWYEeCKue
KoJjebarenbHble cucTeMbl. [IpeBpanienue sHepruu npu KoJiedaTeIbHOM JIBUKEHUU.
CBoOoO1HEIE 3aTyXarolue MEXaHUYECKUE KoJIeOaHusl. BrinyxaeHHbie
MEXaHUYeCKne KojaeOaHus.

Yupyrue BoJHbl. [loniepeynbie U NPOMOJIBHBIE BOJHBI. XapaKTEPUCTUKHU
BOJIHBI. YpaBHEHUE TUIOCKOU Oeryiieil BonHbl. MuaTepdepennms BomH. [lorstue o
nudpakiuy BOJIH. 3BYKOBBIC BOJTHBI. YJIBTPA3BYK U €TI0 MIPUMEHEHUE.

DJIeKTPOMATHUTHBIe  KoJiedanuss. CBOOOAHBIE  DJIEKTPOMArHUTHBIC
kosjeOanus. I[lpeBpaienue sHepruM B KoJeOATETLHOM KOHType. 3aryxaroiue
AIIEKTPOMArHuTHbIE KosieOaHus. ['eHepaTop He3aTyXarolUX 3JIEKTPOMarHUTHBIX
KojeOanuil. BpIHyXIeHHbIe diieKTpuueckue KoseOanusa. IlepeMeHHbI TOK.
['eneparop mnepeMeHHOro TOKa. EMKOCTHOE M WHAYKTHUBHOE COINPOTHUBIICHUSA
MEPEMEHHOr0 TOKa. 3akoH OMa sl 3JEKTPUYECKON LENU MEPEMEHHOrO TOKA.
PaboTta u MouIHOCTH NEpeMeHHOro Toka. I'eHepaTopsl Toka. TpaHchOpMaTOpHI.
Tokmn  BbICOKOM  4acToThl. IlomyueHuwe, Tiepenaya W pacnpeneiieHue
DIIEKTPOIHEPTUH.

DJIEKTPOMATHUTHBIE BOJIHbI. DJIEKTPOMArHUTHOE TOJIE KaK OCOOBINA BHII
MaTepuu.  ODJEKTpOMarHuTHbIe  BoJHBL. ~ BuOpatop Tepma.  OTKpBITHIN
KojebarenbHbIt KOHTYp. M300perenue pamno A. C. IlomoBeiM. IlonsiTHe o
paauocBs3u. [I[puMeHeHue A1eKTPOMAarHUTHBIX BOJIH.

Jemoncmpayuu
CB0oOOIHBIE U BBIHYKJIEHHBIE MEXaHUUECKHE KOJICOaHusI.

Pe3onanc.
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OOpazoBaHue U paclpoCTPaHEHUE YIIPYTUX BOJH.
YacToTta konebaHuil u BbICOTA TOHA 3BYKa.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.
OcuworpaMma NEPEMEHHOTO TOKaA.

KonzeHncaTop B 1lenu NEPEMEHHOTO TOKA.

Karyiika "HIyKTUBHOCTH B LIETIH IEPEMEHHOTO TOKA.
Pe3onaHc B mocienoBaTenbHON HENH NEPEMEHHOTO TOKA.
W3nydyeHne u npueM 3JIeKTPOMAarHUTHBIX BOJIH.
Pannoces3b.

Jlabopamopnwie pabomut
M3yyeHue 3aBUCUMOCTH MEPUOIa KOJeOaHUI HUTSHOIO MasiTHUKA OT JJIMHBI HUTH.
NHIyKTUBHOE U EMKOCTHOE COITPOTHUBIIEHHUE B LIETIH IEPEMEHHOTO TOKA.

Pa3gen 5. OnTtuka

IIpupoaa cBera. CKOPOCTh pacpOCTPAHEHUS CBETA. 3aKOHBI OTPAXKEHHUS U
npesnomieHus ceeta. [lonHoe oTpakeHue. JInH3bL. 1183 Kak onTUyeckas cucTeMa.
OnTuueckue mpuOOpsI.

BoaHoBble cBoiicTBa cBera. MHTepdepennus csera. KorepeHTHOCTH
CBETOBBIX Jyued. MuTepdepenius B TOHKUX TuieHKaX. [10710chl paBHOM TONIIIUHBI.
Konbua Helorona. Hcnonb3oBanue wuHTEpQEpeHIMH B HAayKe U TEXHUKE.
Hudpakuus cseta. Judpakius Ha menu B napajuienbHbIX Jgydax. udpakunonHas
pemetka. Ilonstue o ronorpadun. Ilomspuzanus MONEPEYHBIX  BOJIH.
[Tonspuzamus cera. J[BoriHOe mydenpenomienue. [lomsaponnel. Jlucnepcus ceera.
Bunpr CIIEKTPOB. CnekTtpbl VICITyCKaHMUS. CriexTpsl IO JIOLCHUS.
VasTpaduoneroBoe u uHPpakpacHoe wu3aydyeHUs. PentreHoBckue nyun. Hx
IIPUPOJIa U CBOWCTBA.

Jlemoncmpavyuu
3aKOHBI OTPAKEHHUS U MTPETIOMIIEHUS CBETA.

[TosiHOE BHYTpEHHEE OTPAKEHHUE.

OnTuyeckue mpruodopBkI.

HNurepdepenius crera.

Hudpakuus cBeTa.

[Tonsapu3zanus ceera.

[TomydyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonydyenue cekTpa ¢ mOMOIIbIO JU(GPAKIUOHHON PELIETKH.
CnexTpockKoI.

Jlabopamopnuie pabomut

N3yyenue n300pa>keHus MpeMeTOB B TOHKOM JIMH3E.

N3yuyenue nunteppepeHnu u qudpakium cBeTa.

['panynpoBKa CIEKTPOCKOIIA U ONPEIEIEHUE JJIMHBI BOJIHBI CIEKTPATIbHBIX JIMHHM.
Pa3znea 6. JjieMeHTHI KBAHTOBOM (PM3NKHU

KBanroBass ontuka. KeanrtoBas rumnoresa I[lnanka. dortonsl. BHemnHui
doTornexrpuueckuii 3¢ dext. Buyrpennnii poroaddext. Turbl GoTos1eMEeHTOB.

®dusuka aroma. Pa3zBuTthe B3ISAOB HA  CTPOCHUE  BELIECTBA.
3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax BOAOpoJa. fnepHas MOJENb aToMa.
Onwitet D. Pesepdopna. Momens aroma Bogopona mo H. bopy. KBanrtoBbie
reHepaTophbl.
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®du3uka aroMHOro sigpa. EcTecTBeHHas paJMOAaKTUBHOCTb. 3aKOH
paanoakTuBHOrO pacnana. CrocoObl HAOMIOJAEHUST M PErHCTpaAlliM 3apsKEHHBIX
yactull. DPdexkr BaBunoBa — YepenkoBa. CtpoeHue atomHoro siapa. Jledexr
Macchl, DHEPrUsl CBSI3M W YCTOWYMBOCTh ATOMHBIX sJ€p. SnepHblE peakiuu.
HckyccTBeHHas: paauoakTUBHOCTh. JleneHue Tsokenbix saep. Llemnas spepHas
peakuusa. YmnpaBisemas LenHas peakuus. fAnepsslid  peakrop. Ilomydenwue
PaIOaKTUBHBIX M30TONOB W WX IpPUMEHEHue. buonormyeckoe neucTBre
PaJMOAKTUBHBIX U3JIyYEHHUI. DIEeMEHTAPHBIE YaCTULIBI.
Hemoncmpayuu
dotorhdexr.
JIuHenuaTele CIIEKTPBI PA3JINYHbBIX BEIIECTB.
N3nydenue nazepa (KBAHTOBOIO FEHEPATOPA).
CueTuyrK MOHU3HUPYIOIINX U3ITYyYEHUM.
5.2.Tembl pedpepaToB (10KJIa10B) HHAMBUAYAJIbHBIX IPOEKTOB
e 3JI-puHTEpPHI, UX IPUMEHEHUE.
e AKycTHYEeCKHE CBOMCTBA MOJYIPOBOJHUKOB.
» Aunekcannp I'puroppeBny CTos1eTOB — pyCCKUIl (PU3UK.
* Aunexkcanjp I'puropseBud CTOJIETOB.
* Aunekcannp CrenanoBuy [lonoB — pycckuil yueHslid, H300peTaTesnsb pajauo.
*  AnpOepT DHIUTENHH.
* AJIbTEpHATUBHAS DHEPTETHKA.
* Anape Mapu Amnep — OCHOBOITOJIOKHHK AJIEKTPOAUHAMHUKHU.
* ACHUHXPOHHBIW JBUIaTEIIb.
* Aromuas ¢usuka. MU3oronsl. [IpuMeHeHre painoakKTHBHBIX U30TOMOB.
* DbeckoHTakTHBIE METOJBI KOHTPOJIA TEMIIEPATYPHI.
* bunosnspHble TPaH3UCTOPBI.
* bopuc CemenoBuu SAxobu — Qu3uk u n300peTaTeb.
« Benuuaiime oTKpbITUS (QU3UKH.
* Buapl snekTpuYecKuX paspsaoB. DJIEKTpUUECKHUE pa3pslibl Ha Ciyxoe
YeJI0BEKaA.
* Bnusnaue nedexToB Ha puzNUECKHEe CBOMCTBA KPUCTAIIIIOB.
e BoO3HMKHOBEHME U Pa3BUTHE MIEKTPOMArHUTHBIX BOJIH.
* Bpen u nosp3a pe3oHaHca.
* Tamuneo 'anunent — ocHOBATENb TOYHOTO €CTECTBO3HAHMS.
* Tonorpadus u ee npuMeHeHHE.
* JIBMKEeHME TEJIa MEPEMEHHON MACCHI.
* Jludpakuus B HaIlICH KU3HHU.
* JIpOHBI, UX IPUMEHEHHUE.
* JKugkue kpucTamib.
» 3akonsl Kupxroda s 21eKTpruuecKoi 1eru.
* 3aKOHBI COXPAHEHHS B MEXAHHKE.
* 3HaueHue OTKpbITUi ["anunes.
» Uroppr BacunwseBnuy KypuatoB — ¢u3mK, opraHM3aTop aTOMHOW HAyKd U
TEXHUKU.
» UzoOperarens Tenedona A.I'.bene;
» Hcaak HproTOH — co3gaTesb KJ1acCUUYeCKON (hU3UKH.
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Hcnonp30BaHue 3JEKTPOIHEPTUHN B TPAHCIIOPTE.

Hcropust OTKpBITUS PAJUOAKTUBHOCTH.

Hcropus co3nanus reHeparopa.

KBanpakonrepsl, UX IPUMEHEHUE.

Knaccudukanus u xapakTepUCTUKHU JIEMEHTAPHBIX YaCTHII.
KoHCTpyKIIMOHHAs MPOYHOCTH MaTepUaja U €€ CBSI3b CO CTPYKTYPOU.
KoHcTpykius u BUIbI 1a3€pOB.

KprosnektpoHuka (MUKpPO3JIEKTPOHHUKA U XOJION).

JlazepHbIe TEXHOJIOTUH U UX HCIIOJIb30BaHUE.

JlazepHbIe TEXHOJIOTUH U UX HUCIIOJIb30BaHUE.

Jleonapno na BuHun — y4eHblil 1 ©300peTaTeb.

MaruutHble u3MepeHus (MPUHIMIBI TOCTPOEHUS MPUOOPOB, CIOCOOBI
U3MEPEHUS] MarHUTHOTO MTOTOKA, MATHUTHON MHIYKIIUH).

Maiixn ®apanieit — cozzareiib yaeHus: 00 3JIeKTPOMarHUTHOM TI0JIe.
Makc [1naHk.

Metoa MEYEHBIX aTOMOB.

MeTonbl HAOIIOICHUS U PETUCTPALIUU PAAMOAKTUBHBIX U3IyYCHUHN U
YaCTHUL.

Mertonbl onpeiesieHus INIOTHOCTH.

Muxaun BacunbeBud JIOMOHOCOB — y4€HBIN SHIMKIIONIEIHCT.
Mogenu atoma. OnbIT Pezepdopra.

MonekyIsIpHO-KMHETHYECKAS] TEOPUS UICAUTbHBIX Ta30B.

MonHust — ra3oBeIil pa3psaa B IPUPOIHBIX YCIOBHSIX.
HanoTtexHonorus — MexaucuuiuinHapHas o0j1actb GyHaaMEHTaIbHON U
MPUKIAJHON HAYKU U TEXHUKH.

Huxomna Tecna: >xu3Hb 1 HEOOBIYAMHBIC OTKPBITHS.

Hunbc bop — onuu U3 co3nareneid COBpeMEHHOW (HU3UKH.
OObsicHenue GOTOCUHTE3a C TOYKU 3peHus (PU3UKH.

Onrtuueckue sSBICHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOANUMOCTH.
[IepemMeHHBIN JIEKTPUUECKUI TOK U €TI0 IIPUMEHECHUE.

[I;mazmMa — yeTBepTOE COCTOSIHUE BELIECTBA.

[TomynpOBOJHUKOBBIC TATYMKHA TEMIIEPATYPHI.

[IpumeHeHne KUIKUX KPUCTATUIOB B MPOMBIILICHHOCTH.
[IpuMeHeHUE AOEPHBIX PEAKTOPOB.

[Tpupona ¢peppomarueTusma.

[1po6ieMbl 5KOJIOTHH, CBA3AHHBIE C UCIIOIb30BAaHUEM TETJIOBBIX MAIIIUH.
[Ipon3BoaCTBO, NEpe1ada U UCIIOJIb30BAHUE DIIEKTPOIHEPTUH.
[Te309nekTpudeckuii 3PEexT ero mpuMeHeHue.

Pa3BuTHe B3IIIA10B HA CTPOCHHE BELIECTBA.

Pa3zBuTne kBaHTOBOMW (HU3UKH.

Pa3Butne cpencTs cBs3U U paauo.

PeakTuBHBIC IBUTATEIN U OCHOBBI pa0OTHI TETUIOBOW MAITUHBI.
Pentrenosckue nyun. ctopust otkpsitus. [Ipumenenue.
PenTreHockonus cBapOYHbIX IIBOB.

Ponp K. O. [InonkoBCKOTO B pa3BUTHUH KOCMOHABTHKHU.
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CBeT — 2IEKTpOMAarHUTHAs BOJIHA.

Cepreti [TaBnoBuu KoposieB — KOHCTPYKTOp U OpraHU3aToOp NPOU3BOACTBA
PAKETHO-KOCMHUYECKON TEXHUKH.

Cuibl TpeHUSI.

CoBpemeHHas CIIyTHUKOBASI CBA3b.

CoBpeMeHHas (puznyeckas KapTUHA MUPA.

CoBpeMeHHBbIE CPEJCTBA CBA3H.

CoBpeMeHHBbIE CPEJICTBA CBA3H.

CrekTp U3IIy4eHus] CBAPOYHOM TyTH.

Teopus ceera.

Turnbl reHepaTopoB.

Tpancpopmatopsi.

VYabpTpa3Byk (MojiydeHue, CBOWCTBA, IPUMEHEHHE).
YrpaisieMblid TEPMOSIEPHBIA CUHTES.

Y ckopuTenu 3apspKeHHBIX YaCTHULL

®dusznka 1 My3bIKa.

dusznvecKue CBOMCTBa aTMOC(EPHI.

DOTODIEMEHTHI.

dorordpdexr. [Ipumenenue siBiaeHus porodrddexra

XaHc XpucTruaH DpCTe] — OCHOBOMOJIOKHUK JIEKTPOMArHeTU3MaA.
Xpuctua | roirexc.

[IIxana 37€KTPOMArHUTHBIX BOJIH.

DKoJIoruyecKkue mpoodIeMbl U1 BO3SMOXKHbBIE TyTH UX PELICHHUS.
DOneKkTpoHHAas IPOBOAUMOCTbh METAILIIOB. CBEPXIPOBOANMOCTbD.
OmMunuii XpuctuanoBud JleH — pycckuil Gu3uK.

Opuect Pesepdop.

5.3. CTpykTypa y4eOHOil JUCUUIJINHbBI
5.3.1. O0beM y4eOHOM IMCUUIIMHBI M BUbI Y4eOHOI padoThI

Bup y4yeOHoii padoThI O0bem yacoB
MakcumanbHas yyeOHasi Harpy3ka (Bcero) 135
Oos13aTennbHas ayaIMTOPHAs y4eOHAas Harpy3ka (Bcero) 90
B TOM YHUCIIE:
nabopaTopHble PabOTHI 16
MPaKTUYECKHE PabOThI 17
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KOHTPOJbHBIE pa0OTHI 6
KypcoBast paboTa (IIpoeKT) (eciii IpeayCMOTPEHO) -
CamocrosiTeibHas padoTa cTyaeHTa (BCero) 45
B TOM YHCIIE:
IToaroroska cooOIIEHUN 3
CocraBieHue npe3eHTanum 8
CocraBieHne KpoccBOP/I0B 6
CocraBieHue TeCToB 5
CocraBiieHHE CXEM-KOHCIIEKTOB 2,5
Pedepar 9
PacuetHo-rpaduueckas pabora 1
CocraBieHue u petieHue 3a1a4d 7
CocraBiieHu€e Te3UCOB 2
[TonGop mocmoBuIL U 3aragok 15
ATTecTanus Mo TUCHUILINHE Humezpuposan
HbLIL IK3AMEH

16




6. TEMATUYECKUM IIJIAH YYEBHOM JUCHUILJIAHBI
OY/.12 «<KECTECTBO3HAHHUE. PUZUKA» 110 ITPOPECCHUMN:

43.01.06 «I1poBOTHUK HA KEJIEIHOAOPOKHOM TPAHCIIOPTE

MakcumajabHast Cam. KoimuecTBo ayAUTOPHBIX 4YaCOB
H Harpy3kKa padora
anMeHOBaHHe Pa3/iesioB U TeEM
pai CTYAeHTa, (4ac) | CTyAeHTa Bcero Teoperu- | IlpakTHyeckue
(aac) YyecKkHue (cemuHapckue) KypcoBoe
JaHATHA " NPOEKTHPOBAHHUE
JabopaTropHble
3aHATHSA
Baenenue 15 0,5 1 1 - -
Paznmen 1.Mexanuka 27 9 18 14 4 -
Paznen 2. MonekynsapHas pusuka. 28 5 95 19 13 6 i
TepMoauHAMUKA. ' ’
Paznen 3. DnekrpoanHaMuka 27 9 18 8 10 -
Paznen 4. KoneGanus 1 BOJTHBI 18 6 12 7 5 -
Paznen 5. OnTuka 16,5 5,5 11 5 6 -
Pazgen 6. DnemeHThl KBaHTOBOM 165 55 11 9 2 ]
¢buzukn ’ ’
Bcero no gucuuniinHue 135 45 90 57 33 -

ATTecTanus

HNHTerpupoBaHHbIi IK3aMeH
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEEHOI

AEATEJBHOCTU CTYAEHTOB

Conep:xanue 00y4eHUs

XapaKkTepuCTHKA OCHOBHBIX BUOB JAeATEIbHOCTH
CTYJACHTOB
(Ha ypoBHe y4eOHBIX 1eliCTBHI)

Beenenue.

YMEHUS MMOCTAaHOBKHU LIEJIEW NESATEIbHOCTH, IIJIAaHUPOBAHHUS
COOCTBEHHOMU NEATEIbHOCTH TULSL JNOCTHKEHUS
IIOCTABJICHHBIX LeJIeH, IPEeBAICHUS BO3MOXHBIX
pEe3yNbTaTOB ITUX JACHUCTBUM, OPTaHU3ALUN CAMOKOHTPOJII
U OLECHKH  IIOJYYEHHBIX  pe3yipTaToB.  Pa3Butue
CIIOCOOHOCTH $ICHO M TOYHO H3JlaraTb CBOM MBICIIH,
JOTMYECKH  OOOCHOBBIBaTH  CBOKO  TOYKY  3pEHUS,
BOCIIPUHUMATh M aHAJIU3UPOBATh MHEHHSI COOECETHUKOB,
IIpU3HaBasg NpPaBO APYroro 4YEJOBEKAa HAa HMHOE MHEHHE.
[IpousBenenre n3aMepeHuss PU3NUECKUX BEIUYHUH U OLIEHKA
IrpaHULbl MOrpemHoCcTeEd u3MepeHun. lIpencraBienne
IPaHULBl ITOTPEIIHOCTEW MU3MEPEHUN MPHU TOCTPOCHHUU
rpagukoB. Y MeHue BBICKa3bIBATh TUITOTE3bI TUTSL
00bsCHEHHsI HAOJIOIaeMbIX SIBICHUN. YMEHUe IpeasiaraTh
MOJCIIM  SBJICHMM.YKa3aHUE TpaHull [PUMEHUMOCTH
¢uznyeckux 3aKOHOB. M310keHUE OCHOBHBIX MOJOXKEHHIM
COBPEMEHHOW Hay4yHOM KapTuHbl wmupa. IlpuBenenue
IPUMEPOB BIIMSHUSA OTKPHITUH B (PM3MKE Ha TIpPOrpecc B
TEXHUKE M TEXHOJOIMU Npou3BoAcTBa. lcmosb3oBaHue
WuTepHera a1 noucka HH(popMaluu.

Pasznea 1. Mexanuka.

I'n1aBa 1. Kunemaruka

[IpeacTtaBinenre  MEXaHMYECKOTO  JABWKEHUS  Tela
YPaBHEHUSIMU 3aBUCUMOCTH KOOPJMHAT M MPOCKIUEH
ckopocTd OT BpemeHH. [lpeacraBieHre MexaHUYECKOTO
JNBIDKCHUST Teja TpaukamMu 3aBUCUMOCTH KOOPJWHAT U
OpOeKIMeNn  ckopocth  OT  BpemeHu. OmpeneneHue
KOOpPAWHAT MPOWJEHHOTO MYyTH, CKOPOCTH U YCKOPEHUS
Tena mo rpadukaM 3aBUCHUMOCTUA KOOPAMHAT U TPOCKIIHMA
ckopocth  OT BpeMeHH. OmpeneneHue  KOOpAWHAT
NPOMJIEHHOTO TYyTH, CKOPOCTH M YCKOPEHHS Tejla Mo
YPAaBHEHHSIM  3aBUCHUMOCTH KOOPJAMHAT M  MPOCKUHM
CKOpOCTH OT BpeMeHu. IIpoBelneHne CpaBHUTEIHLHOTO
aHaJIM3a PAaBHOMEPHOI'O U PAaBHONEPEMEHHOTO JIBUKEHU.
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VYka3zaHue HCIOJIb30BAHUS MOCTYIATEIBHOTO u
BpaIllaTeJIbHOTO JIBMDKCHUH B TexHHKe. I[IpmoOpereHme
ombITa PabOThl B TPYyNIE C BHITOTHEHUEM Pa3IUYHBIX
COIIMATbHBIX poJiel. Pa3paboTka BO3MOXXHOM CHCTEMBI
JIEUCTBUM W  KOHCTPYKIMH JJII  AKCIEPUMEHTAIBHOTO
OnpeAeIeHUs] KUHEMAaTU4YEeCKUX BenuuyuH. lIpencrtaBieHue
nH(popMaIu 0 BUJaX JIBUKCHUS B BUJIE TAOJHIIBI.

I'naBa 2. 3aKoHBI
Mexanuku HproToHA

[Ipumenenune 3akoHOB HprOTOHA 1JIsI BEIYMCIICHUS
YCKOPEHUSI TeJa, ONPEACICHUS CUITbI ICUCTBUS U
npoTtuBoAeicTBUs. OnpeeneHue CUiibl, MacChl, UMITYJIbCA.
O3HaKOMJICHHE ¢ OCHOBHBIM 3aKOHOM KJIACCHYECKOM
JTUHAMUKH, C 3aKOHOM BCEMUPHOTO TATOTEHHS.
OnpeneseHue rpaBUTAlMOHHOTO TOJIs, CHIIbI TSHKECTH, BECa.
[IpencraBieHue o crocodax u3-

MepeHus Macchl Tel. [IpoBeneHne cpaBHUTEILHOIO aHAIN3a
cun B MexaHuke. IIpumenenue 3akoHa I'yka g
BBIUUCJICHUS MOJYJIsl CHJIBI YIOPYrOCTH TpU YIOPYTOu
nedopmali pacTsKEHU-CKATHUS.

I'naBa 3. 3aKkoHBI
COXpPaHEHHUS B MEXaHUKe

[IpumeHeHne  3aKOHAa  COXPAaHEHMsI  UMIyJbca  JUIA
BBIYMCJICHAS M3MEHEHMM CKOpPOCTEM Tel TMpH  UX
B3auMoIecTBUAX. M3MepeHne paboThl CUJI U U3MEHEHHUE
KMHETHYECKOW SHEpruM Tena. Beruucienne padoThl CUI U
U3MEHEHUs KUHETHMYECKOW »JHepruM Tena. Beruucienue
NOTEHIMAIbHOW JHEPruu TeJl B TIPaBUTALMOHHOM IIOJIE.
Onpenenenue MMOTEHIHAIBHON SHEPrun yapyro
ne(opMHUpPOBAaHHOTO Tejla IO HM3BECTHOM aedopManuv M
KECTKoCTH Tena. [IpuMeHeHHMe 3akoHa  COXpPaHEHUs
MEXaHUYECKOM SHEPruuM MpH pacyeTax pe3yJIbTaToB
B3aUMOJIEUCTBUI T€Jl TPAaBUTALIMOHHBIMU CHJIAMU U CHJIAMU
YOPYrOCTH. YKa3aHWE TpPaHULl MPUMEHUMOCTH 3aKOHOB
MEXaHUKH. YKa3zaHue y4yeOHBIX NUCUUIUIMH, IPU U3y4YEHUU
KOTOPBIX MCIOJIB3YIOTCS 3aKOHBI COXPAHEHMSL.

Pasznes 2. OcHOBBI MOJICKYJISIPHOM (PU3UKU M TEPMOJIMHAMMKH.

I'naBa 4. OcHOBBI
MOJICKYJISIPHO-
KHHETUYECKO TeOPHUH.
HpeanbHbli ra3s.

BrITToTHEHHE SKCIEPUMEHTOB, CITYKaIIUX JIJIT 000CHOBAHUS
MosekyisipHo-kuHeTndeckor Teopun (MKT). Pemienue
3aJjady = C  NPUMEHEHHEM  OCHOBHOTO  ypaBHEHUS
MOJICKYJIIPHO-KHUHETUYECKON Teopuu raszoB. OrmpezaereHue
napamMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHMHM Ha
OCHOBAHWHM YPaBHEHMsI COCTOSHUS HJICAbHOTO Tasa.
Onpenenenre MmapaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSIHUH

U TIPOUCXOJISAIINX TIPOIECCOB IO TpaduKaM 3aBUCUMOCTH P
(T),V (T), p (V). DxcriepuMeHTaJIbHOE HCCIICIOBAHNE
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3aucumoctu p (T), V (T), p (V). IlpeacraBnenue B Buje
rpauKoOB HM30XOPHOTO, HM300aPHOTO U H30TEPMUUYECKOTO
MpOLECCOB. Briuncnenne cpeaHel KHHETUYECKOU SHEpPruu
TEIIOBOTO JBUKEHHUSI MOJIEKYJI IO U3BECTHOM TEMIIEPATYPE
BelllecTBAa. BrbickazpiBaHWe TUMOTE3 Uil  OOBSICHEHUS
HaO0JII0AaeMbIX SIBIICHUNA. YKa3aHUE IPaHUI] MPUMEHUMOCTHU
MOJENN «UIealbHbIN ra3y u 3akoHoB MKT.

I'taBa 5. OcHOBBI
TEPMOJIUHAMHUKU

MN3mepeHnne  KoiauuecTBa  TEIUIOTBI B IIpoleccax
TEIIONEpEaaUH. Pacuer KOJIM4eCTBa TEIJIOTHI,
HEOOXOUMOro JUIsl OCYHIECTBICHUS 3aJJaHHOTO IPOLiecca C
Temonepenayen. Pacuer n3MeHeHuss BHYTPEHHEW JSHEPIUU
Tela, pabOThl W MEpPEeAaHHOrO0 KOJMYECTBA TEIUIOTHI C
WCIIOJIBb30BaHMEM MEPBOTO 3aKOHA TEPMOJAMHAMHUKH. Pacuer
paboThI, COBEPIIEHHON ra3oM, MO IpaduKy 3aBUCUMOCTH P
(V). Beruucnenue paboOThl ra3a, COBEPIICHHOW IMpH
W3MEHECHHM  COCTOSIHHS 0 3aMKHYTOMY  LIHKIY.
Boruucnenne KIIJI mpu coBepiieHun razoMm paboThl B
IIPOLIECCAaX U3MEHEHHUsI COCTOSIHUA 110 3aMKHYTOMY LIMKILY.
OObsiCHEHHE TPUHIMIOB JAEUCTBHUS TEIUIOBBIX MAILUH.
HemoHcTpauuss  ponu  (U3MKM B CO3JaHUM U
COBEPLICHCTBOBAHUM TEIUIOBBIX JBHUrareien. MsnoxxkeHue
CYTH SKOJIOTHUECKHUX Mpo0sieM, OOYCIIOBIEHHBIX pabOTOM
TEIJIOBBIX JIBUTaTelICH U MPEIJIOKEHUE NMYTH UX PEIICHMS.
VYka3anue IrpaHuLl IIPUMEHUMOCTH 3aKOHOB
TEPMOJMHAMHUKHA. YMEHUE BECTU JHAJIOT, BBICIYIINBATh
MHEHHME ONIOHEHTAa, y4aCTBOBATb B JIHCKYCCHUHU, OTKPBITO
BBIpAaXKaTh M OTCTAaMBaThb CBOK TOYKY 3pPEHHUs. YKa3aHHE
Y4€OHBIX AUCIUIUIMH, IPU U3YYEHUU KOTOPBIX UCIOIb3YIOT
yueOHbIi MaTeprasl «OCHOBBI TEPMOJIUHAMKN.

I'1aBa 6. CBoiicTBa
napoB

N3mepenne BIAXXHOCTH BO3ayxa. Pacder KoJm4ecTBa
TEIUIOThI, HEOOXOIMMOTO [IJIsi OCYIIECTBJICHHUS IIporiecca
repexoJa BEIIECTBA M3 OJIHOTO arperaTHoOro COCTOSTHHUSL B
npyroe. OrmnpeneneHue aOCOMIOTHOM W OTHOCHUTEILHOM
BJIC)KHOCTH BO3JyXa, TOYKH POCHL. IDKCIEPHUMEHTAIBHOE
HCCJICIOBAHNE TEIIOBLIX CBOMCTB BEIIICCTBA.

I'naBa 7. CBoilicTBa
JKHAKOCTel

HccnenoBanue CBOWCTB  KUIKOCTEH: TOBEPXHOCTHOTO
HaTSHKCHMUS, KalWUISIPHBIX  SIBJICHUM. ITpuBenenune
NPUMEPOB  KANWJUIIPHBIX SIBJCHUNW B OBITY, MPHUPOJE,
TEXHHKE.

I'naBa 8. CBoiicTBa
TBEPABbIX TeJ

HUccnenoBaHne MEXaHUYECKUX CBOMCTB TBEPABIX TEIl.
[Ipumenenue ¢Gu3HUeCKUX MOHSATUN M 3aKOHOB B Y4eOHOM
Marepuaie poeCcCHOHATEHOTO XapakTrepa.
Hcnonp3zoBanne MuTepHeTa nisi mowcka WHOOpMAIMU O
pa3paboTKax W TPUMEHEHHUSX COBPEMEHHBIX TBEPJBIX U
aMop(HBIX MaTEPUAJIOB.
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Paznen 3. DaekTpoauHaMuKa

I'naBa 9. Duiexkrpuueckoe
noJjie

Brraucnenue CHII B3aMMO/ICHCTBHUS TOYCUHBIX
ANEKTPUYECKUX 3apsA0B. BblUKClIeHMEe HANPS)KEHHOCTH
AJEKTPUYECKOTO TOJISI OJIHOTO M HECKOJBKHX TOYEYHBIX
ANEKTPUYECKUX  3apsJ0B.  BplunclieHMe  MOTEHIMala
AJEKTPUYECKOTO TOJISI OJIHOTO M HECKOJBKHX TOYEUHBIX
AIEKTPUUECKUX 3apsI0B. N3smepenue pa3HOCTH
MOTECHIMANIOB. VM3MepeHne sHEeprum 3JIEKTPUUECKOTro IMOJIA
3apsSOKEHHOTO  KOHJEHcaTopa.  BwlumcieHue  sHepruu
AJEKTPUYECKOTO  TOJIST  3apsHKEHHOIO0  KOHZEHCATOopA.
PazpaboTrka 1m1aHa ©  BO3MOXHOW CXEMBbI JICHCTBUIA
AKCIIEPUMEHTAIBHOTO OnpeAeICHUS 3JIEKTPOEMKOCTH
KOHJEHCATOpAa M  JAUAJICKTPUYECKOM  IPOHHUIIAEMOCTHU
BEIIICCTBA. [IpoBenenue CPaBHUTEIBHOTO aHaJm3a
IPaBUTALMOHHOTO U 3JIEKTPOCTATUYECKOTO MOJICH.

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

N3Mepenrne MOIIHOCTH 3JIEKTPUYECKOTO TOoKa. M3mepeHue
OJIC W BHYTPEHHEro COINPOTUBICHUS HMCTOYHHUKA TOKA.
BrinonHeHne pacyeToB CWIbl TOKAa W HANpsOKEHUM Ha
ydacTKax 3JIeKTpuueckux uenei. OObsICHEHHE Ha TpUMepe
AIIEKTpUUYECKON 1ienu ¢ ABymsi uctounukamu toka (9J1C), B
KAaKOM CITydyae UCTOUYHHUK DJIECKTPUUYECKOM dHEprun padboraer
B pEXHUME TEHeparopa, a B KAKOM — B PEXUME
noTpeouTes. Onpenenenue TeMIIEpaTypbl HUTU
HakaivBaHus.  V3MepeHue  BIEKTPUYECKOTro  3apsia
anekTpoHa. CHsATHE BOJBTAMIIEPHOW  XapaKTEPUCTUKU
I0Ja. IIpoBeneHue CPaBHUTEIIBHOTO aHaJINn3a
MOJYIIPOBOJHUKOBBIX JTHOJIOB M TPUOJOB. Mcmosib3oBaHue
Nutepuera jisi moucka WHGOpPMALMM O TMEPCTEKTUBAX
pa3BUTHSL  TOJYNPOBOJHUKOBOM TEXHUKHU. Y CTaHOBKA
MIPUYUHHO-CJIEJCTBEHHBIX CBSI3CH.

I'nasa 11.
JJIeKTPUUYECKUI TOK B
MOJIyIIPOBOJHMKAX

OObsicHeHue COOCTBEHHOW M NPUMECHOW MPOBOJIUMOCTH
MOJYIPOBOAHUKOB. OmpeneneHue MTOHOPHBIX IPUMECEN,
aKkIEenTopHbIX npuMecei. Ornpenenenue P-N-mepexoja.
BrisiBiieHHE YCIIOBH NPOTEKAHUS AJIEKTPUYECKOTO TOKA B
nosynpoBogHukax. OObSCHEHHE MPUHIUINA JCHCTBUSA
MOJIYITPOBOJTHUKOBBIX MPUOOPOB.

I'1maBa 12. MarautHoe
nmoJjie

N3mepenne MHAYKIMYA MAarHUTHOTO TIOJIsI. Beraucnenue cui,
JEUCTBYIOIIUX HA MPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.
Brruncnenne cuil, IEUCTBYIOIUX HA DJIIEKTPUYECKUH 3apsi,
JBVDKYILIMMCS B MarHMuTHOM ToJie. McciienoBanue sBIeHUN
AIIEKTPOMArHUTHOU VHIYKLUH, CaMOMHAYKIIUU.
Boluucnenne »sHeprum MarHutHoro mnojs. OObsicHEeHue
NpUHIMNA JAedcTBUS  3nekTpoaBurarens. OObscHEHue
IIPUHLNANA JEUCTBUS T€HEPATOpa DJIEKTPUYECKOIO TOKAa M
AJIEKTPOU3MEPUTEBHBIX MpruOopoB. OOBsICHEHNE NPUHIIUTIA
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JENCTBUSL Macc-creKTporpada, YCKOpHUTeNel 3apspKeHHBIX
YaCTHLL.

OOBsicHEHME POJIM MAarHUTHOTO TMOJS 3€MJIM B SKU3HHU
pacTeHMi, KUBOTHBIX, 4ejoBeKa. [IpuBeneHue npumepos
IIPAKTUYECKOIO0  NPUMEHEHMsI  U3YYCHHBIX  SIBJICHUU,
3aKOHOB, PUOOPOB, YCTPOMCTB.

I'nasa 13.
JJIEKTPOMATHUTHAA
HHIYKIHA

HccnenoBanue AJIEKTPOMAarHUTHOU UHAYKLINH.
Onpenenenue  CaMOMHIYKLMH, B3aHMHOM  MHIYKIUU.
[IpuBeneHne mNpuUMEpPOB  NPAKTUUECKOIO  IPUMEHEHUS
U3YYEHHBIX sABJIeHUH [IpoBeieHne CpaBHUTEIBLHOTO aHAIU3a
CBOMCTB 3JIEKTPOCTaTUYECKOIO0, MArHUTHOTO M BHUXPEBOIO
NEeKTpuYeckux  nosnei.  OObsCHEHHEe Ha  IpHUMepe
MarHUTHBIX  SIBIIEHUH,  modyeMy  (U3HKY  MOXKHO
paccMaTpUBaTh KaK METAJAUCIMILINHY.

Pasnea 4. Kosie0anus 1 BOJHBI.

Mexannueckue
KOJIeOaHUA

HccnenoBanne  3aBUCUMOCTM — Iepuoja  KojeOaHuM
MaTEMaTUYECKOr0  MasTHHKa OT €ro JJJIMHBI, MAacChl U
aMIuIMTybl  KonebaHuid. lccrnenoBaHue  3aBHCHMOCTH
nepuoaa KoieOaHUll rpy3a Ha HPYXXHHE OT €ro Macchl U
KECTKOCTU MpPYXHUHbI. Bpluncienue nepuoga KojeOaHUM
MaTE€MaTU4YeCKOro MasiTHUKA 110 U3BECTHOMY 3HAUEHUIO €ro
JUIMHBL. Bbluncinenne mnepuoga KoseOaHUN TIpy3a Ha
IpYKHHE 1o
M3BECTHBIM 3HAYEHUSIM €r0 MACChl U KECTKOCTH MPYKUHBIL.
BbipaboTka HaBBIKOB BOCIPUHUMATh, AHAIU3UPOBATH,
nepepadaTbiBaTh W NPEABSBIATH  MHGOpPMAIMIO B
COOTBETCTBUM C IOCTaBJIEHHbIMHM 3anadamu. [IpuBeneHue
OPUMEPOB aBTOKOJEOATEIbHBIX MEXAHHYECKHUX CHUCTEM.
[IpoBenenue knaccupukamu KojieOaHum.

I'naBa 15. Ynpyrue
BOJIHBI

WN3mepenue [uMHBI 3BYKOBOW BOJIHBI II0 pe3yJibTaTaM
HaOJTIOICHUIM uHTephepeHITuU 3BYKOBBIX BOJIH.
HaGnronenne m oObsicHEeHUE SIBJICHUN WHTEephEpeHINN U
nudpakiu Mexanndeckux BoJH. [IpencraBnenue obnacrei
NPUMEHEHUST  yJIbTpa3Byka ®  TEPCHEKTUBBI  €ro
WCITOJIb30BAHUS B PA3IMYHBIX 00JACTIX HAYKH, TCXHHUKH, B
MeauiuHe. M3j0keHne CyTH JKOJOTHYCCKHUX IMPOOIIeM,
CBSI3aHHBIX C BO3JICCTBHEM 3BYKOBBIX BOJIH Ha OPTaHU3M
JeJI0BeKa.

I'nasa 16.
JJIeKTPOMATHUTHBIE
KOJIeOaHUs

Habnrogenne ocumiorpaMMm TapMOHUYECKUX KOJIeOaHUN
CHJIBI TOKa B Ienu. M3MepeHue dIeKTPOEMKOCTH
KOHJIeHcaTopa. M3mepeHue WHIYKTUBHOCTh KATYIIKH.
HccnenoBanue SIBJICHHUS DJIEKTPUUECKOIO pPE30HAHCA B
rnociieioBaTenpHor Henu. lIpoBenenue aHanoruu Mexnmy
(bU3NIECKUMU BEJIUYMHAMH, XapaKkTepU3yrIMu
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MEXaHUYECKYI0 ¥ DJEKTPOMAarHUTHYIO KoJieOaTeIbHbIC
cucteMbl. PacdeT 3HaYeHUI CUJIbI TOKA M HAIPSKEHUS Ha
JJEMEHTax LEenu NepeMeHHOoro Toka. lccienoBanue
npuHIMNa jaeWcTBus  TpaHchopmatopa. VccnemoBanue
MPUHIMIIA JICUCTBUSL TE€HEparopa IEPEeMEHHOr0 TOKa.
Ucnons3oBanue MHTEpHETA 151 MoWcka HHGOPMAIUU O
COBPEMEHHBIX CIIOCO0axX IMepeadu AICKTPOIHEPTHH.

I'nasa 17.
JJIeKTPOMATHUTHBIE
BOJIHBI

OcymiecTBiieHHe  paguonepesadyd W paguolpueMa.
HccnenoBaHnve  CBOWCTB — DJIEKTPOMAarHUTHBIX BOJIH €
IOMOUIbI0 MOOMIIBHOTO TeneoHa. Pa3BuTue 1IEHHOCTHOTO
OTHOIIICHHUSI K M3y4aeMbIM Ha ypokax (U3UKH OOBEKTaM H
OCBaMBaeMbIM  BHJIaM  JesATenbHOCTH.  OObscHeHue
INPUHLUANHUAIBHOTO  PAa3iW4Us  OPUPOIABI  YIPYTHX U
AIEKTPOMArHUTHBIX BOJIH. M3II0K€HNE CyTH DKOJOTHUYECKUX
po0JIeM, CBSI3aHHBIX C AJIEKTPOMAarHUTHBIMH KOJICOAHUSIMU
1 BojgHaMU. OOBSCHEHHE POJIA JIEKTPOMArHUTHBIX BOJH B
COBPEMEHHBIX UCCIEN0BaHUAX BeeneHHom.

Pa3zgea 5. Onruka.

I'nasa 18. Ilpupona
cBeTa

[IpumeHeHne Ha TMPAKTUKE 3aKOHOB OTPAXKEHUS U
MPEJIOMIICHUSI CBETa MNpH pelieHuH 3anad. OnpeneneHue
CIIEKTPAJIbHBIX T'PAHUL] YYBCTBUTEJIBHOCTU YEJIOBEYECKOTO
riaza. YMEHHE CTpPOUTh H300paKeHHs  IPEIMETOB,
JlaBaeMble JMH3aMU. Pacuer pacCcTOsHUS OT JIMH3BL J0
n3o0paxkeHus mpeameTa. Pacuer onTuueckol CUJIbI JIMH3HI.
N3mepenue QoxycHOro paccTosiHus JuH3bL. VcmbiTanue
MOJENEN MUKPOCKOTA U TEIECKOIIA.

I'1aBa 19. BoJsiHOBBIE
CBOMCTBA CBeTAa

HaGniogenune  siBaeHUST ~ MHTEpPEPEHLMH  BJIEKTPO-
MarHuTHbIX BOJH. HaOmtonenue siBneHus Audpakiuu
ANEKTPOMArHUTHBIX  BOJIH. HaGmtonenune  siBnmenus
MOJISIPU3ALNH JIEKTPOMArHUTHBIX BOJIH. MI3MepeHue MHbI
CBETOBOI BOJIHBI MO pe3yJibTaTaM HaOIIOJCHUS SIBICHUS
unrepdepennuu. HabGmonenne sBieHust 1udpakiuy CBETa.
HaGnronenue siBneHus: mossipu3a-Iuu U JAUCIEPCUU CBETA.
[Touck paznuumii U CXOJCTBA MEXAY AUPPAKIMOHHBIM U
JMCIIEPCUOHHBIM ~ CHeKTpa-Mu. [IpuBeneHne mnpuMepoB
MOSIBJICHUS B TIPUPOJIE M HCMOJIb30BAaHUS B TEXHUKE
saBieHUN wuHTephepeHnn, audpakiuy, MNOJIpU3aluu |
nucriepcur  cBeta. llepeuyucrieHue METOMOB TO3HAHUS,
KOTOpPbI€  HCIOJB30BAaHbl MPU HU3YYEHUHM  yKa3aHHBIX
SIBIICHUM.

Pa3znes 6. JiieMeHTHI KBAHTOBOW QU3MKH.

I'1aBa 20. KBanroBas
ONTHKA

Hab6monenue ¢orosnexrpuueckoro 3¢gdekra. OObsicHeHne
3aKk0HOB CTOJIETOBA Ha OCHOBE KBAHTOBBIX IMPECTABICHUM.
Pacuer MmakcMMalIbHOM KUHETUUYECKOU YHEPTUU DJIEKTPOHOB
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npu
dotoanexkTpuueckom dddekre. OmnpeneneHue pabOTHI
BBIXO/Ia  DJJIEKTpOHa 1O  rpaduKy  3aBHCHUMOCTH
MaKCUMaJbHOW KHHETUYECKON 3HEepPTun (POTOINEKTPOHOB OT
4acToThl cBeTa. M3MmepeHue pabOThI BBIXOAA SJIEKTPOHA.
[lepeunicienne npuOOPOB  YCTAHOBKH, B  KOTOPBIX
MIPUMECHSIETCS OC3UHEPIIMOHHOCTh dboToaddexra.
OObsicHeHue KOPIYCKYJISIPHO-BOJIHOBOTO ayanu3ma
cBOMCTB (poToHOB. OOBACHEHHE POJIM KBAHTOBOM ONTHKHU B
Pa3BUTUU COBPEMEHHOU (PU3UKH.

I'maBa 21. ®uzuka aroma

HaGnronenue nuHelyaTeX cnekTpoB. Pacuer 4acToTel u
JUIMHBI BOJIHBI HCITyCKa€MOI'O0 CBETa IPU MEPEXOJE aToMa
BOJIOPOJIa U3 OJHOTO CTAlMOHAPHOTO COCTOSIHHS B APYIOE€.
OOBbsicCHEHUE TPOUCXOKIEHUS JTUHENYATOro CIEeKTpa aToMa
BOJIOPOJIa M PA3IUYMS JIMHEMYATBIX CIEKTPOB Pa3JIMYHBIX
rasos. UccnenoBanue JIMHENYaTOTO CIIEKTpa.
HccnenoBanne mnpuHOMNA padbOThl  JTOMUHECLEHTHON
namnbsl. HaGmroneHne u oObsICHEHHE NpPUHLIMIA JIEHCTBUSA
nasepa. llpuBeneHne NnpuMeEpoB HMCIHOJB30BaHMS Ja3epa B
COBPEMEHHOW Hayke M  TexHuke. lcrosnb3oBaHue
WuTepHera Uit moucka HHPOpPMAIMM O MEPCHEKTUBAX
IIPUMEHEHUS Ja3epa.

I'1aBa 22. ®usuka
aTOMHOI0 A/pa

HaOnronenune TtpekoB anbda-yacTull B kamepe Buibcona.
PerncrpupoBanne SOEpHBIX M3IYYEHUH C  ITOMOUIBIO
cuetunka ['eiirepa. PacueTr sHeprum CBsI3M aTOMHBIX SIED.
Onpenenenue 3apsna U MacCOBOTO YHMCJIA aTOMHOTIO SApa,
BO3HUKAIOLIETO B pPE3yJbTaTe€ pPaJUOAKTHUBHOTO pacnaja.

Brruncnenue SHEpIuH, 0CBOOOXKIaroIIeCs pu
paguoakTMBHOM  pacnane. OnpeneneHue  MPOAYKTOB
AIEPHOU peaKiuu. Brruncnenue DHEPTUHU,

OCBOOOXKIAIOMICHCS TpU AIEPHBIX peakuusx. [loHumanue
MPEUMYIIECTB M HEIOCTATKOB HCIIOJb30BAaHUSI ATOMHOM
SHEPTUU u HOHU3UPYIOIIUX W3ITy4EHUN B
MIPOMBIIIIIEHHOCTH, MEIULIMHE. H3noxeHue CyTH
HKOJIOTMYECKUX TPOOJIEM, CBSI3aHHBIX C OHOJIOTMYECKUM
JNICUCTBUEM  PAAUOAKTUBHBIX u3iyuyeHuu. [IpoBenenue
KJIacCU(UKAIIUU AIIEMEHTAPHBIX YaCTHUIl IO UX (PU3UUECKUM
XapakTepucTuKaM (Macce, 3apsily, BpeMEHU >KU3HU, CIIUHY
u T. 1.). [loHnmanue 1ieHHocTel HayyHOro MO3HAHUsI MHUpa
HE BOOOIIE IS YeJoBEYecCTBa B IICJIOM, a JUIS Ka)KIOr'o
oOyyJaromerocss JUYHO, IIEHHOCTEH OBJIAJECHUS METOIO0OM
HAy4YHOTO TIO3HAHWS JJIsl JOCTIKEHHUS yclexa B JIF0OOM
BUJIC MPAKTUYECKON NEATEITLHOCTH.
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8. YYUEBHO-METOJIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHUE TPOI'PAMMBI YYEBHOM JJUCIATIIUMHBI
OYA.12 <kECTECTBO3HAHUE (PU3UKA)»

Jnst ocBoenust mporpammbl yueOHoU auciuiinabl OY 1,12 «EctecTBO3HaHUE
(Dusuka)» B TEXHUKYME UMeeTcsl yueOHbIN kabuHeT « PU3uKu U ACTPOHOMHUNY, B
KOTOPOM HaXOAMUTCS KOMIBIOTEp U o0ecriedeH cBOOOAHBIN H0cTyn B HTEpHET BO
BpeMsi y4eOHOT0 3aHITHS U B TIEPUOJ] BHEYUYEOHOM €SI TEIbHOCTH 00YYAIOIINXCS.

B cocraB xabuHeTa (U3MKUA BXOAUT JIabopaTopus ¢ JaOOPAHTCKON KOMHATOM.
[Tomemnienne kabuHeta (GU3MKKA yAoOBIETBOpsieT TpeboBanusiM CaHUTapHO-
AMUEMHUOJIOTHYECKUX mpaBuil u HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAILIEHO THUIOBBIM OOOPY/IOBaHHEM, B TOM WYHCIIE CHEIUATU3UPOBAHHOU
y4ueOHON MeOenbl0 W cpeAcTBaMU OOy4YeHUSs, JOCTATOYHBIMU JIsl BBITIOJHEHUS
TpeOOBaHMI K YPOBHIO MOATOTOBKHA 00YYAIONTUXCS.

B kabuHeTe mnpHUCYTCTBYET MYJIBTHMEAMMHOE OOOPYIOBAaHUE, IMOCPEICTBOM
KOTOPOT'0 YYaCTHHUKH 00pa30BaTEIbHOrO Ipoliecca MPOCMaTPUBAIOT BU3YaAJIbHYIO
uH(popmanuioo 1no (Qu3MKe, Npe3eHTaluu, BUJeoMaTepuaibl. B cocraB yuyeOHO-
METOJMYECKOTO U MAaTepUATIbHO-TEXHUYECKOT0 00eCTIeYeHUs MPOrpaMMbl yueOHOM
nucuumuinabl OY 1,12 «EctecTtBo3Hanue (Pusnka)y», BXOIT:

* MHOTO(YHKITMOHAJIBHBIA KOMILJIEKC MPEIoaBaTes;

* HArJsiTHBIE MOCOOMS — KOMIUIEKThI Y4eOHBIX TaOJHIl, Iakathl: «PuU3nyeckue
BEJUYMHBI U (QyHIaMEHTAIbHbIE KOHCTAHTB», «MeXIyHapoHasi CUCTeMa eIUHUIL
C», «llepmogmueckass cucreMa xumuueckux anemeHToB JI. M. Menneneesay,
MOPTPETHI BHIJAIONIUXCS YUEHBIX-(DU3UKOB U ACTPOHOMOB;

*METOJIUYECKUE MAaTEPUAIBI JJIS TUCTAHIIMOHHOTO O0y4eHUsI Ha 00JI0YHOM

XPaHUIINIIC (HpCSGHTaL{I/II/I, KOHCIICKTbI, MaTCpHUAJIbl 110 TECTAM, BI/IILGOMaTepI/IaJ'I);

* HTHPOPMAITMOHHO-KOMMYHHKATHBHBIE CPEJICTBA,

* SKpaHHO-3BYKOBBIE TTOCOOUS;

* KOMILUIEKT 3JIEKTPOCHA0KEHUsI KaOMHEeTa (PU3UKHU;

* TEXHUYCCKHE CPEICTBA OOyUCHNS,

* JIEMOHCTPAIIMOHHOE 000pyI0BaHKE (OOIIETO Ha3HAYEHUS U TeMaTHUECKUE
HaOOPHI);

* 1abopaTopHOE 000pyOBaHKE (00IIEro Ha3HAYCHUS U TeMAaTHYECKUE HAOOPHI);
* CTaTUYECKHE, TUHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3/1aTOYHbIC MOJICIIN;
* BCIIOMOTaTeJIbHOE 000PY/I0BAHNUE;

* KOMIUICKT TEXHUYECKON JOKYMEHTAIIH, B TOM YHUCJIE MMacropTa Ha CPeCTBA
OoOy4YeHMsI, HHCTPYKIIUHU TI0 X UCIIOJIb30BAHUIO U TEXHUKE O0€30MaCHOCTH.

9. OCHOBHBIE UCTOYHUKHA U IUTEPATYPA
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s cmyoenmos

1. Imutpuera B.®D. ®usuka nis npodeccrii ¥ CenuaibHOCTeH TEXHUUECKOTO
npodus : Y4eOHUK JUIS CTY/. YUpexkaeHul cpel. npod. oopazoBanus / B.D.
JmutpueBa. — 5-e usa., crep. — M. : 3naTensckuii neHTp «Akagemusi», 2018. —
448 c.

s npenoodasamens

1. ®enepanbubiii 3akoH OT 29.12.2012 No 273-®3 «0O6 obpa3zoBaHuu B
Poccutickoit @enepanum» (B pen. dhenepanbabix 3akoHOB 0T 07.05.2013 Ne 99-03,
ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, 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 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Nel148-d3, c
WU3MEHEHUSIMU, BHECEHHBIMU DeiepanbHbiM 3aKOHOM 0T 04.06.2014 Ne 145-D3).

2. Ilpuka3z MunoOpnayku Poccun ot 17.05.2012 Ne 413 «O6 yTBepKIcHUH
(denepaibHOr0  TOCYJIapCTBEHHOIO  00pa3oBaTEIbHOIO CTAaHAApPTa CPEIHErO
(momHOTO) O0IIEr0 00pazoBaHusy (3apeructpupoBadn B Muntocre PO 07.06.2012
Ne 24480).

3. I[lpuka3z Muno6puayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHennit B Ilpukaz MuHucrtepcTtBa oOpa3oBaHus W Hayku Poccuiickoi
@®enepanuu ot 17 mas 2012 1. Ne 413 «O6 yrBepxkaeHun QenepaibHOro
rOCyJIapCTBEHHOI'O0 00pa30BaTENIbHOTO CTaHAapTa CpPeaHEro (IOJIHOT0) O0OIero
o0pa3oBaHUs.

4. Ilucemo [lenmapTameHTa rocy1apCTBEHHOM MOJIMTUKH B cepe MOArOTOBKH
pabounx kaapoB u JI[IO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu 1Mo OpraHu3alyy MOJydye-HUs CPEAHEro oOIero oOpa3oBaHUs B
npenaesiax OCBOEHUs 00pa30BaTEIbHBIX MPOTPAMM CPEIHEro MPOo(ecCHOHATBLHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOTO OOHIEro 0Opa3oBaHMS C YYETOM TPEOOBAHMIA
(benepabHBIX TOCYAApCTBEHHBIX OOpa30BaTEIbHBIX CTAHIAPTOB U IMOJIy4aeMOM
npodeccuu wim npodheccuu CpeHero NpoPpeccuoHaIbHOI0 00pa30BaHU.

5. Koncturymus Poccuiickoit ®enepanmu 1993 r. (mociemaHss peaakiiys).

6. AmurpueBa B.®. ®usuka pmns mnpodeccuid U ceNHAIbHOCTEH
TEXHUYECKOTO Mpoduias : y4eOHMK HJisi CTyHd. YUYPEeKIECHUU cpeln. mpod.
oOpazoBanus / B.®. JImutpuena. — 5-¢ uzn., crep. — M. : Uznarenbckuii neHTp
«Axagemus», 2018. — 448 c.

7. JImutpueBa B.®. ®uszuka g npodeccuid M crielMaIbHOCTEH
TexHu4yeckoro npoduis. JlaboparopHblii MpakTUKyM : yuyeO. mocoOue ajisi CTY/I.
yupexzaeHuil cpen. npod. odbpazosanus / B.®. JImutpuena, A.B. Kopxyes, O.B.
Myprazuna — M. : U3patenbckuii neHTp «Akagemus», 2015. — 160 c.

8. Amutpuena B.®. ®usuka nis npodeccuii U CreuuagbHOCTEN TEXHUYECKOro
npoduiss. Meroauyeckue peKOMEHAauu : MetoJl. nocooue / B.dD. JImutpuena,
JL.N.Bacunbes.. — M. : U3narensckuii ueHTp «Axaaemusi», 2015. — 176 c.

JlonoJHUTeIbLHAS JINTEPATypa
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1. Imutpuena B.®. dusuka 1ia npodeccuii U CrienuaibHOCTEN TEXHUYECKOTO
npoduis. COopHHK 3amad : yuel. mocodue I CTyA. YUPexKACHUi cpen. mpod.
obpazoBanust / B.®. JImurpuena. — 5-¢ uzn., crep. — M. : M3garensckuii 1eHTp
«Axagemus», 2014. — 256 c.

2. PeimkeBny A Il. @usuka. 10-11 kn.: 3agaunuk.- M.,2002 r.

3. Mskumes ['.5. ®usuka : yue6. g 10 k1. oOmeod6pa3oBar. yupeKaeHUM:
0a30BbIit U podui. ypouu / I'.S. Mskumes, b.b. Byxosues, H.H. Corckuii; noa
pen. B.M. Huxomaesa, H.A. IlapdentseBoii. - 17-¢ uzn., nepepad. u gom. - M.:
[Ipocenienue, 2008. - 366 c. : ui.

4 Msxumes I'.5. ®uszuka 11 knacc : ydeb. aiis o61eo0pa3oBaT. yUpeKICHHIM:
06a3oBbiit U nipodui. ypoBau / I'.5. Msakumes, b.b. byxosies, B.M.Uapyrun; nos
pen. B.M. Huxomaesa, H.A. IlapdentseBoii. - 17-¢ uzn., nepepad. u gom. - M.:
[Ipocsemenue, 2008. - 399 c. : ni.

Humepnem-pecypcoi

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. ®@. JImurpuera mais npodeccuit u
CIEIHMAIBLHOCTEH TEXHUYECKOTO MPOQHIISL.

2. http://school-collection.edu.ru/ Enunas KOJUIEKIIUS U (QPOBBIX
00pa30BaTeIbHBIX PECYPCOB.

3. http://festival.1september.ru/. I[Tenarorunueckas mactepckas «1 CCHTIOPs»
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