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1. MMosicHUTeJbHAS 3alIUCKA

PaGouass mporpamma  o0mieoOpa3oBaTeabHONM  yuyeOHOW  JAMCIUTIIIMHBI
«Dusuka» npegHazHaueHa s uzydeHus ¢usuku B OI'BIIOY  «byiickom
TEXHUKYME JKEJIe3HOJOpOoKHOTO TpaHcnopra KocTpoMmckoil obnactu» (nanee
TEXHUKYM), peaJu3yIolleM 00pa30BaTelIbHYI0 MPOTrpaMMy CpPEIHEro OOIlero
oOpa3oBaHuss B  Tpejesiax  OCBOEHUS  OCHOBHOM  mpodeccroHaIbHOM
oOpazoBarensHoil nporpammel CITO (OINIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsI TpPHU TMOATOTOBKE CHEIMATUCTOB CpeAHero 3BeHa.  Pabouas
nporpamma paszpaborana Ha ocHoBe TpeboBanuii PI'OC cpegHero o01ero
o0pa3oBaHMsI, TPEIBIBISIEMBIX K CTPYKTYpe, COJCPKAaHUIO M pe3ylbTaTam
ocBoeHus yueOHoi gucuumuinabl OVY][.12 «EcrectBo3nanne (®usuka)», B
COOTBETCTBUH ¢ PexoMeHIalusIMy MO OpTaHU3ally TOJyUYEHHUsI CPETHET0 00IIero
oOpa3oBaHMsI B Tpeleiax OCBOCHHUS 0Opa30BaTENbHBIX MPOrPaMM CpPETHETO
npodeccruoHanbHOro 00pa3oBaHusi Ha 0a3e OCHOBHOTO 0OOIEro oOpa3oBaHUS C
ydyeTtoM TpeOoBaHUU  (eepalibHbIX  TOCYJAapCTBEHHBIX  00pa30BaTeIbHBIX
CTaHJIAapTOB MW  TNojdy4yaemMol mpodeccun wiam  npodeccun  CperHEero
npodeccuoHanbHoro oOpa3zoBaHus (TmUChMO JlemapTramMeHTa TrocCyapCTBEHHON
MOJIUTUKH B chepe NoAroToBkH padounx kajapos u JJI1O Munobpuayku Poccuu ot
17.03.2015 Ne 06-259). Conmepskanue nuporpammbl OV/[.12 «EctecTtBo3HaHME
(dusuka)» HaNpaBICHO HA JOCTUKEHHUE CIEYIONIUX HeJIeii:

1. ocBoenue 3HaHUI O (PyHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX U MPUHIIMIIAX,
JeKalMX B OCHOBE COBPEMEHHOW (DM3MUECKON KapTHHBI MHUpa; Hanbolee
BAXKHBIX OTKPBITUSIX B 007acTH (DU3MKH, OKA3aBIIMX ONPEIEISIONee
BIIUSTHYC HA Pa3BUTHE TEXHUKHU U TEXHOJOTHUHU; METOAaX HAYIYHOTO TTO3HAHUS
TPUPOJIBL;

2. OBJAJCHUEC YMEHUSMH NIPOBOIUTH HAOIIOCHNUS, TNIAHUPOBATH U BBITIOIHATH
OKCIIEPUMEHTHI, BBIJIBUTATh THUIOTE3bl M CTPOUTH MOJIEIH, TPUMEHSThH
MOJIyYCHHBbIC 3HaHUS 10 Gu3NKe Ui OOBSCHEHUS Pa3HOOOpPa3HBIX
bu3MYeCcKuX SIBJICHUM M CBOMCTB BEIIECTB; MPAKTHYECKU HCIOJIb30BATh
¢usznyeckue 3HAHUS; OLEHUBATh JIOCTOBEPHOCTb E€CTECTBEHHOHAYYHOU
uHdopmaIuy;

3. pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH B TIporiecce MPUOOpETeHUs] 3HAHUM U YMEHUH Mo (hHU3UKE C
WCITOJIb30BAaHUEM PA3IMYHBIX MCTOYHHMKOB HH(POPMAIMM M COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

4. BocmHUTaHHE YOEKIECHHOCTH B BO3MOYKHOCTH MO3HAHUS 3aKOHOB MPHUPOJHI,
UCTIONIb30BaHUsl JOCTMKEHUM (U3MKH Ha ONaro pa3BUTHS YEIOBEYECKOU
IMBUIIM3ALMHI; HEOOXOJUMOCTH COTPYJHUYECTBA B MPOLECCE COBMECTHOTO
BBITIOJTHCHHS 33]1a4, YBOKHUTEILHOTO OTHOIICHHSI K MHEHUIO OIMITOHEHTA MPHU
OOCYXKIeHUH MPOOJIeM eCTECTBEHHOHAYUYHOTO COJIEP)KaHUS; TOTOBHOCTH K
MOPAJIbHO-ITHUYECKOW OIICHKE WCIOJIb30BaHUSI HAY4YHBIX JOCTHIKEHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPYKAIOIEH CPEJIbI;

5. WCMONB30BaHUE TPUOOPETEHHBIX 3HAHUM W YMEHUHU Ui peIIeHUs
NPAKTUYECKUX 3aJlady MOBCEIHEBHOM JKM3HM, OOecreyeHHs] 0e30MacHOCTU
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COOCTBEHHOW KW3HM, PalMOHAIBHOTO MPUPOJIOINOJIB30BAHUS U OXPaHBI
OKpYXaroleni cpeiibl U BO3MOXKHOCTh MPUMEHEHUS! 3HAHUM MpU PEHICHUU
3aJlay, BO3HUKAIOIIUX B MOCJIEAYIOEH MPOPECCHOHAIBHON AESTEIbHOCTH.
B nporpamMmy BKIIIOUEHO cojeprKaHue, HaIlpaBiIeHHOE Ha (OpPMUpOBAHHUE Y
CTYJAEHTOB KOMIIETEHLIUH, HEOOXOAMMBIX i KayecTBeHHOro ocoeHus OIIOIT
CIIO Ha 6a3e OCHOBHOTO O0IIEr0 0Opa30BaHUs C MOJYUYEHUEM CPEIHEro OOIIEero
oOpa3oBaHus, MPOrpaMMbl  MOATOTOBKU  KBAJIU(PHUIMPOBAHHBIX  padOUYMX,
ciryxxanux (I[TTKPC).
2. OBIIIASI XAPAKTEPUCTUKA YYEFHOU JUCIHUILINHBI
OY .12 «kECTECTBO3HAHMUE (PU3UKA)»

B ocnoBe yueOnoit aucturmuael OY/[.12 «EcrtectBo3nanne (Ddusuka)»
JICKUAT yCTaHOBKAa Ha ()OPMUPOBAHHE y OOydaeMbIX CHCTEMbI 0a30BbIX MOHSITHUN
GU3MKN W MpeACTaBIEHUN O COBPEMEHHON (PU3MYECKOW KapTUHE MHpA, a TaKxkKe
BbIpa0OTKa YMEHMH NPUMEHATh (PU3NYECKUE 3HAHUSA KaK B NMPOQPECCHOHATbHON
JEATEIbHOCTH, TaK U JUISl PEIECHUS KU3HEHHBIX 3a/ad.

MHorue nosjoxeHusi, pa3BuBaemMble (U3UKON, pACCMaTPUBAIOTCS KaK OCHOBA
CO3/IaHMsl M  HUCHOJB30BaHUS HMH(POPMAIMOHHBIX U  KOMMYHUKAIIMOHHBIX
texHonorut (MKT) — oxgHoro wu3 HamOosiee 3HAYMMBIX TEXHOJOTHYECKHX
JOCTHKEHUI COBPEMEHHOM LIMBUIN3ALIUN.

@du3rka JaeT KI0Y K MOHUMAHUIO MHOTOYHCIICHHBIX SIBJIEHUI U INPOLIECCOB
OKPYXaIOILIEro MUpa (B €CTECTBEHHOHAYYHBIX 00JIACTSAX, COLIMOJIOTUH, YKOHOMHUKE,
A3bIKE, TUTEPATYpPE U 11p.). B dusuke popMupyroTCs MHOTHE BUIbI ACSITEIBHOCTH,
KOTOpbIE HMEIOT METanpeIMETHbIH xapaktep. K HuUM B mepByro ouepeab
OTHOCATCA: MOJEIIUPOBAHUE OOBEKTOB M MPOIECCOB, MPUMEHEHUE OCHOBHBIX
METO/IOB TO3HAHUS, CUCTEMHO-UH(OPMAIIMOHHBIA aHanu3, (QOopMyJIHpOBaHUE
TUIO0TE3, aHAJIM3 U CUHTE3, CPaBHEHHE, 0000IIeHNE, CUCTEMAaTH3alusl, BbISIBIICHUE
OPUYUHHO-CJIEICTBEHHBIX CBS3€H, MOMCK aHaJoroB, YIpaBiCHHE OOBEKTAMHU M
npoueccamM. VMIMEHHO 3Ta IUCHUILIMHA II03BOJISIET IO3HAKOMUTH CTYJEHTOB C
HAayYHBIMU METOJAMHU IO3HAHUS, HAYYUTh HMX OTJIMYATh TUIOTE3y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

®dusuka wuUMeeT OyeHb  OOJBIIOE M BCEBO3PACTAIOLIEE  YHUCIIO
MEXIUCIUIUIMHAPHBIX CBSA3€H, NPUYEM Ha YpOBHE KakK IMOHATUHHOIO arapara,
Tak W UHCTpyMeHTapus. Cka3aHHOE NO3BOJIIET paccMaTpuBaTh (PU3UKY Kak
METAIUCIUIUINHY, KOTOpas MPEIOCTaBISET MEXAUCIUIUIMHAPHBINA S3bIK IS
ONMMCAHUS HAYYHON KapTUHBI MUPA.

dusnka SIBJISICTCS CHUCTEMOOOPA3YIOIIUM dhaxTopom TUTSt
€CTECTBEHHOHAYYHbIX Y4Y€OHBIX TNPEIMETOB, IMOCKOJIbKY (U3HUUECKUE 3aKOHBI
JeXaT B OCHOBE COJEp)KaHMUS XHWMHUM, OWOJIOrMM, reorpaduu, acTpOHOMUU U
CHeIUalIbHBIX  JAUCHUIUIMH  (TEXHUYECKas  MEXaHWKa,  DJIEKTPOTEXHHKA,
aeKTpoHuKa u Ap.). YueOHas nucnumummHa OY .12 «EcrectBo3Hanue (duszuka)»
CO37aeT YHHMBEPCAJIbHYI0 0a3y s wu3ydeHus oOmenpo(ecCHoHanbHbIX W
CHELMANBbHBIX JUCLUILINH, 3aKIaAbIBasi GyHAaMEHT Ui MOCIEIYIOIMEro 00ydeH s
CTYJEHTOB.



OOistaasi JTOTMYECKON CTPOMHOCTBIO M ONUPAsCh Ha SKCHEPHUMEHTAIbHbBIE
daxtel, yaueoHas nuctuimHa OV J1.12 «EctectBo3Hanue (Puszuka)» GopMupyer y
CTYJIEHTOB TMOJJIMHHO HaydyHOe MHpOBO33peHHe. Du3nka SBISETCS OCHOBOU
YYEHHMs O MaTepUAIbHOM MUPE U PeIIaeT IpoOIeMbl 3TOTO MUPA.

B conepxanuu y4yeOHOM AMCHMIUIMHBI 1O (U3UKE TMpPU TOATOTOBKE
oOydaromuxcst 1o mpodeccud  COIMaIbHO-3KOHOMUYECKOTo  mpoduiis
npodeccuoHanbHOT0 00pa3oBaHus MPOPUILHON COCTABIISIONIEH SBISETCS pasel
«JnekTponuHamuka», Tak kak mnpodeccus: 43.01.06 «IIpoBogHuk Ha
KEJIE3HOJJOPOKHOM TPAHCIOPTE» OTHOCHUTCS K 3TOMY NpOGMII0 M CBsi3aHA C
ANEKTPOTEXHUKOU U DJIEKTPOHUKOM.

Teopetnueckue cBeneHus Mo (U3MKE MOMOJTHSIIOTCS JIEMOHCTPALMSIMH |
71a00paTOPHBIMU paboTaMH.

N3yuenne  obOmieoOpazoBaTenbHOM  yueOHOM — gucuumimabel OV /.12
«EctectBo3Hanue (®du3nka)» 3aBeplIaeTCs IMOJABEIECHUEM HUTOTOB B (opMme
WHTETPUPOBAHHOTO JK3aMEHa B paMKax MPOMEKYTOUHOW aTTECTAIUU CTYJEHTOB
npouiecce ocBoenus OIIOIT CIIO ¢ monydyeHueM cpeaHero oOiero oopa3zoBaHus
(TITIKPC).

3. MECTO YYEBFHOM JJUCIUIIJIMHBI B YYUEFHOM ILVIAHE

Vuebnas mucrumuimHa OVY].12  «EctectBo3Hanue (Dusmka)» sBigeTcs
y4eOHBIM MPEAMETOM 10 BBIOOPY M3 00sA3aTeNbHOM MNpeAMETHON o0jacTu
«EctectBennbie Hayku» OI'OC cpeanero o0uiero oopa3oBaHusl.

B Texnukyme yueOnas aucrurumHa OY]I.12 «EctectBo3nanue (Pdusuka)»
u3ydaetcs B o0meo0OpaszoBarenbHoM nukie yueonoro miaHa OITOIT CITIO na 6a3ze
OCHOBHOTO 00I1IeT0 00pa30BaHUs C MOJYUYEHHEM CPEIHEro olliero oopazoBaHus
(TIIIKPC).

B yueOnbix mianax IIIIKPC wmecto yueOHoOW nucuumaunael OVY]I[.12
«EcrectBo3Hanue (Pusmka)» — B cocTaBe 00IIe00pa30BaTEIbHBIX YUEOHBIX
JUCIUTUINH TI0 BBIOOPY, (OPMUPYEMBIX U3 00S3aTENbHBIX MPEIMETHBIX 00acTei
®dI'OC cpennero obmiero odpaszopanus, npodeccun: 43.01.06 «IIpoBomHHMK Ha
KEJIE3HOJOPOKHOM  TPAHCIIOPTE» COLIMAJIbHO-9KOHOMUYECKOTO  MPOoQuIs
po¢eCCHOHAIBHOTO 00pa30BaHUsI.

4.PE3YJBTATHI OCBOEHUSA YUYEBHOW JUCOUTIINHBI

OcBoenue conepxanus yueOHoi aquctummabl OYJ1.12 «EctecTBo3HaHUE
(dusuka)» obecrieynBaeT JOCTHKEHUE CTYICHTAMU CIIEAYIOIINX Pe3y/JIbTaTOB:
JIUYHOCMHDBIX
— YyBCTBO TOPJOCTH M YBaXCHHUS K HCTOPUM U JOCTIDKEHHUSM OTEUECTBCHHOMN
dbuznyeckoil Hayku; (U3UYECKH TPAMOTHOE TMOBeAcHUE B MpodhecCHOHATBHON
NEeATEeIbHOCTH W ObITYy mpu oOpalieHuu ¢ M[pudopaMd U YCTpOMCTBaMu;
— TOTOBHOCTH K TPOJOJDKEHUIO 00pa30BaHUS W TIOBBIIICHHUS KBaJTHU(PUKAIUU B
n30paHHOW TPO(ECCHOHANLHON NEATeILHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
(bU3UYECKUX KOMIIETCHIINI B 3TOM;

— YMEHHE WHCHOJb30BaTh JOCTHKEHUS COBPEMEHHOM (HU3MYECKOW HAyKH U
(bU3MYEeCKUX TEXHOJOTUH JUIsi TOBBIMICHUS COOCTBEHHOTO HHTEIIEKTYaTbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTbHOM eATeTbHOCTH,



— yMEHHE CaMOCTOSITENIbHO M0ObIBaTh HOBBIE Mg ceOs (u3nyeckue 3HAHUS,
UCIIOJIBb3YSl IJIs1 TOTO TOCTYIHbIE HCTOYHUKHU UH(OpMAIUK;

— YMEHUE BBICTPaUBaTh KOHCTPYKTUBHbIE B3aUMOOTHOIICHUSI B KOMaH/I€ TI0 pelie-
HUIO O0INKX 33]1a4;

— yMEHHUE VNOPaBIATh CBOEH IO3HABATEIbHOU JEATEIbHOCTHIO, IPOBOIUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOI'O MHTEJIEKTYalbHOTO Pa3BUTHS;
MemanpeomMen HuIX:

— HCTIOJIB30BAHNE PA3IMYHBIX BUJIOB IMO3HABATEIIPHON JIEATCILHOCTH IS PEIICHUS
bu3ndeckux 3agad, MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (HAOIIOICHUS,
ONMCAHWS, W3MEPEHUs, OKCIEPUMEHTA) JUIsl M3YYCHHS Pa3JIMYHBIX CTOPOH
OKPYKaIOUIEH IEVUCTBUTEIBHOCTH;

— HCITOJB30BAHNE OCHOBHBIX MHTEIUIEKTYATbHBIX OTEPAIlMii: TTOCTAHOBKHU 3a/1ayH,
dbopMylIUpOBaHUSl TUIOTE3, aHalvM3a M CHUHTE3a, CpaBHEHHUs, OO0O0OIIeHMUS,
CUCTEMATHU3AIINH, BBISIBICHUS MPUYNHHOCIEICTBEHHBIX CBS3€H, MMOMCKA aHAJIOTOB,
bopMyIMpOBaHMs BBIBOJIOB I HW3YYEHUs PA3IUYHBIX CTOPOH (DU3MUYECKHUX
OOBEKTOB, SIBJICHUH M MPOIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIUMOCTD
CTaJIKUBATHCS B MpodhecCUuoHaIbHOM cepe;

— yMEHHUE TEeHEPUPOBATHh UJIEU U OIPEACNATh CPEACTBA, HEOOXOIUMBIC ISl UX
peanu3anuu;

— YMEHHE HCIOIb30BaTh PA3NIMUHbIE MCTOYHUKU I TOJydeHHs (umueckon
nH(OpMAaIH, OLICHUBATH €€ IOCTOBEPHOCTS;

— YMCHHE aHAIM3UPOBATh W TIPEJCTABIATH WH(OPMAIUIO B PA3JIMYHBIX BHJIAX;
— yMEHHE MyOJUYHO TPEACTABIATh PE3yJbTaThl COOCTBEHHOTO WCCIICIOBAHUA,
BECTH JMCKYCCHH, OCTYITHO W TapMOHHYHO COYeTas COACpKaHWe W (HOPMBI
NpeacTaBiIsieMOl HH(popMaluu;

npeoOMemHuplX:

— c(OpMUPOBAHHOCTh TPEACTABICHUN O POJIM U MecTe (PU3UKH B COBPEMEHHOM
HAyYHOW KapTHHE MUpPa; NMOHUMaHUE (PU3NYECKON CYIIHOCTU HAOII0IaeMbIX BO
Bcenennoit siBnenuit, ponu ¢(usuku B (popmMupoBaHHUM Kpyro3zopa u (GyHKIIHU-
OHAJILHOM TPAaMOTHOCTH Y€JIOBEKa IS PEIICHUs] IPAKTUIECKUX 3a71aY;

- BJIaJICHUE OCHOBOITOJIAral0IUMH buznuecKuMu MOHATHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH; YBEPEHHOE UCIOJIb30BAHUE
(bu3MYeCcKO TEPMUHOJIOTHN U CUMBOJIUKH;

— BJAQJCHHC OCHOBHBIMM METOJAMH HAy4YHOTO TO3HAHUS, WCIOJIb3YEMBIMU B
busuke: HAOIIOIEHUEM, OITUCAHUEM, UBMEPEHUEM, DKCTIEPUMEHTOM;

— yMeHHs oOpadaThIBaTh pe3yJbTaThl U3MEPEHUM, OOHAPYKUBATh 3aBHCUMOCTH
MEXIy (PU3NYECKUMH BETUIMHAMH, OOBSCHATH TIOJyUYCHHBIC PE3YJIbTATHl U JIeTaTh
BBIBOJIBL;

— c(hopMUPOBAHHOCTh YMEHUS PelIaTh PUINUYECKUE 3a0aUH;

— c(OpMHUPOBAHHOCTh YMEHUS MPUMEHSTh TOJYYCHHBIC 3HAHUS JIJIST OOBSICHEHUS
YCJIOBUI MPOTEKaHUS (PU3NYECKUX SBJICHUH B IPUPO/IE, MpodeccruoHaabHou cdepe
U IS IPUHSATHS IPAKTUYECKUX PEIICHU B ITOBCETHEBHOM KU3HH,

— ¢c(OpMUPOBAHHOCTh COOCTBEHHOM MO3WIMHM TI0 OTHOIIEHHWIO K (HH3WYSCKOU
uH(pOpMaIuK, MOTyd4aeMO U3 Pa3HbIX HCTOYHUKOB.



CTyneHT, OCBOMBIIMI 00pa30BaTeIbHYI0 MpOrpamMMmy, AODKEH o00JanaTh
CJIEIYIOUUMHU OOIIMMHU KOMITETEHIIUSIMU:

OK 1. IloHuMarh CyImIHOCTh M COLMAIBHYIO 3HAYUMOCTh Oyayuien
npodeccuu, MPOSIBIISITh K HEM YCTOMUYUBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO EATCIBHOCTh, HMCXOAS W3 IEIU M
CIIOCOOOB €€ JIOCTHKEHUS, ONIPEACIICHHBIX PYKOBOJIUTEIIEM.

OK 3. AmnanusupoBaTh pabouyl0 CHUTYallMIO, OCYIIECTBISATH TEKYIIMH U
UTOTOBBIN KOHTPOJIb, OIIEHKY W KOPPEKIHUIO COOCTBEHHOW NEATEIbHOCTH, HECTH
OTBETCTBEHHOCTh 3a PE3yJIbTaThl CBOCH pabOTHI.

OK 4. OcymiecTBisiTh TOUCK WH(POpMAITUK, He0OX0AUMOU 17151 3 (HEKTUBHOTO
BBITIOJTHEHUS TPOPECCUOHAIBHBIX 3a7ad.

OK 5. Hcnons3oBath WH()OPMAITMOHHO-KOMMYHUKAITMOHHBIC TEXHOJIOTHH B
poecCHOHANTEHOM eI TEIIEHOCTH.

OK 6. Paborarp B komaHjae, dS(PQPeKTHBHO 0OmMATbCI C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 7. IlpoBoauTh MEpONPUATUSA MO 3aIIUTE MACCAXKUPOB U PAOOTHUKOB B
Ype3BbIYANHBIX CUTYAIUsAX U MPEAYNPEKIATh UX BOSHUKHOBEHUE.

OK 8. HcnonHsaTh BOMHCKYIO OOSI3aHHOCTh, B TOM YHCJIE C NMPUMEHEHUEM
MOJIYYCHHBIX MPOGECCUOHANBHBIX 3HAHUM (11 IOHOIEH), B COOTBETCTBUHU C
denepanbHbIM 3akoHOM OT 28.03.1998 N 53-®3 "O BoOMHCKOW 00S3aHHOCTH U
BOCHHOU cITy>x0e".

5.COJIEP’KAHUE U CTPYKTYPA YYEBHOM JUCHUIIJINHBI
5.1. Conep:kanue yueOHOM TUCHMILIMHBI
BBenenue

®duszuka — (QyHIamMeHTadbHas Hayka O npupojie. EcTecTBeHHOHayu4HBIN
METOJ] TTO3HAHUsI, €r0 BO3MOXKHOCTU U TPAHUIIbl MPUMEHUMOCTU. DKCIIEPUMEHT U
TeopHusl B TIpoliecce Mo3HaHuUs Mpupoibl. MojaenupoBanue PU3NYECKUX SIBJICHUN U
npoieccoB. Poilb 3KkcneprMeHTa W TEOPUU B MPOLECCE MO3HAHUS TMPUPOIBL.
®duznueckass BenuuuHa. [lorpemHocTH w3MepeHUN (PU3MYECKUX  BEIIUYUH.
duznyeckre 3aKOHBI. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [loHsTHE 0
busnyeckoil kapTuHe Mupa. 3HaueHue ¢usznku npu ocBoenuu mpodeccuit CI10 u
cnenunanbHoctent CITO.

Pazgea 1. Mexanuka

Kunemaruka. Mexanuueckoe asmxenue. [lepememenue. [Iyts. CkOpoCTb.
PaBHOMEpHOE TNpPSIMOJIMHENHOE [BWXXEHUE. YCKOpeHue. PaBHomepeMeHHOe
npsiMoJMHelHoe ABKeHue. CBoOOHOe najeHue. J[BukeHue Tesnaa, OpOIIeHHOTO
Mo/ YIJIOM K TOpU30HTY. PaBHOMEpHOE ABMYKEHUE MO OKPYKHOCTH.

3axonbl mMexanuku Hbrorona. IlepBwiii 3axkoH Herotona. Cuia. Macca.
Nmnynec. Bropoit 3akoH HproToHa. OCHOBHOW 3aKOH KIJIACCUYECKOM AWHAMHKHU.
Tperuit 3akoH HbproToOHA. 3aKOH BCEMHPHOTO TATOTEHHUs. [ paBUTAlMOHHOE TOJIE.
Cuna Tsxectu. Bec. CriocoOb1 m3amepenust Mmacchl Tell. CHITbl B MEXaHHKE.

3aKoHBI COXpaHeHMSI B MeXaHHMKe. 3aKOH COXPAHCHUS HMITYJIbCA.
PeaxktuBHOEe nBmxkenue. Padora cuibl. Pabora moreHIUaIbHBIX CHJI. MOIITHOCTD.



Oneprus. Kunernueckas sHeprusi. IloreHunanbHas sHeprus. 3aKOH COXPAHEHHS

MEXaHU4YeCKOi 3Heprun. [[pumMeHeHne 3aKOHOB COXPaHEHUS.
Jemoncmpayuu

3aBUCHUMOCTH TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.

Buapl MEXaHUUECKOTO IBHKEHUSI.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT €r0 MACChl U CUJIbI, IEUCTBYIOILIEH HA TEJIO.

CnoxeHune CHIL.

PaBeHCTBO M MPOTHBOIIOI0KHOCTh HAIIPABJICHUSI CUJI IEUCTBUS U

IIPOTUBOACHCTBHS.

3aBUCHUMOCTH CHJIbI YIPYTOCTH OT JAe(pOpMaIiHH.

Cunel TpeHus.

HesecomocTs.

PeakTuBHOE NBUKEHUE.

[lepexo NOTEHIIMALHOM YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Jlabopamopnwie pabomul
HccnenoBanne ABUXKEHUS Tesa O IEMCTBUEM IIOCTOSIHHOW CUJIBL.

N3ydeHune 3aKk0Ha COXpaHEHUS UMITYJIbCA.
Paznea 2. OcCHOBBI MOJIEKYJISIPHOM (PU3UKH ¥ TEPMOANHAMHUKHA

OCHOBBI  MOJIEKYJISIDHO-KHHETHYeCKOl Teopun. WaeanbHbId ras.
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOW Teopuu. Pa3mepsl U macca
MOJIEKYJT M aTtoMoB. bpoyHoBckoe nBmxenue. Huddysus. Cuibl U sHEprus
MEXMOJIEKYJIIPHOTO  B3auMmoaeicTBua. CTpoeHue ra3000pa3HbIX, KUAKUX U
TBepAbIX Ten. CKOPOCTH ABHKEHMS MOJIEKYJ M MX H3MepeHue. MneanbHbii ras.
JlaBiienne raza. OCHOBHOE ypaBHEHHE MOJIEKYIAPHO-KHHETUYECKON TEOPUHN Ia30B.
Temneparypa u ee wusMepeHue. [a3oBbie 3aKOHbl. AOCOJIOTHBIA  HYJb
TeMneparypbl. TepMOIMHAMUUECKasl [IKaJIa TEMIEPATYPhl. Y paBHEHUE COCTOSTHUSA
MJICAJIBHOTO ra3a. MossipHas ra3oBasi IOCTOSIHHASL.

OcHoBbl TepMoAUHAMHMKHU. OCHOBHBIE TIOHSATUS U ONPEACIICHHUS.
BuyTpennsisi sHeprusi cucteMbl. BHyTpeHHsis sHeprus ujeanbHoro raza. Pabora u
TEIJI0Ta Kak (PopMbl mepeayu I3Hepruu. TermioeMKocTb. Y ieiabHasi TeMI0eMKOCTb.
VYpaBuenue TterioBoro Oananca. [lepBoe Hadanmo TepMoaMHAMUKU. ATuaOaTHBIN
npouecc. [lpuanun neiictBust terioBord Mamubbl. KIIJ TeruioBoro asuraress.
Bropoe Hauvamo tepmoauMHamMuku. TepmoauMHaMuyecKas IIKajla TeMIeparyp.
XonoauibHble MalMHEL. TertoBble ABurarenu. OxpaHa npupoIbl.

CroiictBa mapoB. Vcnapenne u koHaeHcauus. HacbleHHbIM map U €ro
CBOMCTBA. AOCOJIIOTHasT W OTHOCUTENbHAS BIIAXKHOCTh BO31yXa. ToOYka pOCHI.
Kunenune. 3aBUCUMOCTh TeMIEpaTypbl KUNIEHUS OT JaBieHud. [leperpetsiii map u
€r0 HUCIIOJb30BAaHNE B TEXHHKE.

CroiicTBa KHUAKOCTe. XapaKTEPUCTHKA >KUJIKOTO COCTOSIHUSI BEIIECTBA.
[ToBEpXHOCTHBIN CIOM KUAKOCTU. DHEPIrUsl MOBEPXHOCTHOTO CJIOsi. SIBJIIEHUS Ha
IPaHULIC )KUIKOCTHU C TBEPABIM TeIOM. KanuisipHble BICHUS.

CBoiicTBa TBepabIX TeJl. XapaKTepPUCTHUKA TBEPAOrO COCTOSHHS BEILIECTBA.
VYrpyrue cBoiicTBa TBEpAbIX Ted. 3akoH ['yka. MexaHnueckue CBOMCTBA TBEP/IbIX



tes. TemnoBoe pacmIUpeHue TBEPAbIX Tel W KuAkocten. [lnaBmenue wu
KpUCTAJUIA3ALUA.

Jemoncmpayuu

JIBr>KeHne OpOYHOBCKUX YaCTHIL.

Huddysus.

W3meHeHue naBieHus ra3za ¢ U'3MEHEHHUEM TeMITepaTyphl PU MOCTOSIHHOM 00beMe.
N3otepmudeckuii 1 n300apHBIN MPOIECCHI.

V3meHeHne BHYTPEHHEH SHEPTUH TEJI TIPU COBEPIICHUH PAOOTHI.

Mopenn TEeIIOBBIX ABUTATEIICH.

Kunenuve BoJibl TpU NOHUKEHHOM JIABJICHUH.

[Icuxpomerp u TUrpomeTp.

SIBieHMA MOBEPXHOCTHOTO HATSIKEHUSI U CMAYUBAHUSL.

Kpucramisl, amopdHbIe BElecTBa, XUIKOKPUCTALTHICCKUE TENa.

Jlabopamopnwie pabomul
W3mepenue BIaXHOCTU BO3yXa.

N3mepenre noBEpXHOCTHOIO HATSXKEHUS JKUIKOCTH.
HabGmronenue nporecca KpucTauin3aliu.
N3ydeHune TenoBoro pacimpesust TBEPAbIX TEM.

Pa3znes 3. JDiaekTpoanHamMuka

JJIeKTpUYecKoe 1moJie. DICKTPUUECKUE 3apsAJibl. 3aKOH COXPaHEHUs 3apsia.
3akoH Kymona. Dnektpuueckoe mnose. HanpspKeHHOCTh AIEKTPpUYEC-KOTO MOJIA.
[IpuHmun cynepnio3unuu mojeil. Pabora cun  30€KTpOCTaTHYECKOro  MOJIS.
[Torenuuain. Pa3HOCTh MOTEHIMAIOB. DKBUITOTCHIIMATIbHBIE TTOBEPX-HOCTH. CBS3b
MEXIY HAINPSKEHHOCTBIO M PA3HOCTHIO MOTEHIHMATIOB AJIECKTPU-YECKOTO TOJIS.
Jnsnextpuku B asiekTpudeckoM noie. [lomsipuzanusa nuanexkr-pukos. [IpoBognuku
B asiekTpuueckom nojie. Konaencaropel. CoeiMHEHNE KOHIEHCATOPOB B Oartapero.
DHeprus 3apsSKEHHOT0 KOHIEHCATOPa. JHEPTHS JIEKTPUUECKOTO MOJIA.

3aKOHBI MOCTOSIHHOTO TOKA. Y CIIOBUS, HEOOXOUMBIE ISl BOSHUKHOBEHUS
Y TIOJJIEPKAHUS DJIEKTpUUecKoro Toka. Cuia Toka U MIIOTHOCTh TOKa. 3akoH Oma
st ydactka nenu 6e3 DJ1C. 3aBUCHUMOCTH 3JEKTPUUYECKOTO COMPOTHUBIICHHS OT
Marepuasa, JJIMHbI U IO MONEPEYHOTO CEYEHHUs MPOBOJHUKA. 3aBUCUMOCTD
DIEKTPUYECKOTO COITPOTHUBIICHUS IPOBOJHUKOB oT TEeMIEPaTypHhI.
DJIEKTPOABIKYIIIAsl CHUJA HMCTOYHMKA ToKa. 3akoH Oma i TOJHOW I1EMH.
CoenuHenne nMpoBOAHUKOB. COEIMHEHNE UCTOYHUKOB 3JIEKTPUUYECKON SHEPTUM B
Oatapeto. 3akoH J[[xoyns-Jlenna. Pabora M MOIIHOCTH 3JIEKTPUUECKOTO TOKA.
TennnoBoe aelicTBUE TOKA.

DJIeKTPUYECKHH TOK B MOJYNpPoBoAHUKAX. COOCTBEHHAs] MTPOBOJAUMOCTh
MOJTYTIPOBOIHUKOB. [10TyTIpOBOTHUKOBBIE TPUOOPHI.

MarnurHoe mnoJjie. BekTOop UMHIYKUMHM MarHuTtHoro nmons. /Jlencrsue
MAarHuTHOTO TMOJII Ha MNPSAMOJMHEWHBIM MPOBOJHUK C TOKOM. 3akoH Awmiriepa.
B3anmoneiictBue TOKOB. MarHuTHeIM 1OTOK. PaboTa 1o mepeMemneHuo
MPOBOJHUKA C TOKOM B MarHUTHOM Tione. [lelicTBU€ MAarHUTHOrO TMOJs Ha
neokymuicss  3apsia.  Cuna  Jlopenua.  OmnpenaeneHue  yAENbHOTO — 3apsija.
YckopuTtenu 3apsSKEHHbBIX YaCTHII.
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DJIeKTPOMATHUTHAS UHAYKIUA. DJIEKTPOMarHuTHas UHAYKusA. Buxpesoe
anekTpuyeckoe nojie. CaMOMHAYKUKSI. DHEPTUSI MATHUTHOTO TOJIS.

Jlemoncmpayuu
B3anmoeiicTBrE 3apsKEHHBIX TEIL.

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

JIMPIEKTPUKY B AJIEKTPUUECKOM TIOJIE.

Konpaencatopsl.

TermioBoe 1eNCTBUE AIEKTPUIECKOTO TOKA.

CoOcTBeHHas U TPUMECHAs! IPOBOJUMOCTh ITOTYTIPOBOTHUKOB.
[TomynpOBOJHUKOBBIN JTHO/I.

Tpanzucrop.

OmneiT Dpcrena.

B3anmoenicTBrue MPOBOAHUKOB C TOKAMHU.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MATHUTHBIM TTOJIEM.
DNEKTPOIBUTATENb.

DNeKTpOU3MEpPUTENbHBIC TPUOOPHI.

DNEeKTpOMarHuTHasl MHTYKIIHS.

OnbiThl Dapajes.

3aBucumocTh DJ]C caMOMHIYKIIMHU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA U
WHIYKTUBHOCTHU ITPOBOJAHUKA.

Pabota snextporeneparopa.

Tpaunchopmarop.

Jlabopamopnuie pabomul
N3yuenune 3akona Oma Jy1sl ydacTKa LENH, MOCIEA0BATEIBHOTO U NapaIeIbHOTO
COEIMHEHUS MPOBOIHUKOB.

N3yuenune 3akoHa Oma 115 TOJTHOM LIETIH.
Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA HATIPSIAKEHUS.
Omnpenenenue ko3P hUIMeHTA TOJIE3HOTO ASHCTBUS AICKTPUUESCKOTO YalHUKA.
N3yueHnue siBIICHUS 3JIEKTPOMATHUTHON UHAYKIIUH.
OrnpeneneHue TeMneparypbl HUTH JaMIlbl HAKAITUBAHUS.

Pa3zneun 4. KosieOanusi v BOJIHBI

Mexannueckue koJiedanus. KonmebartenbHoe nBrkeHue. ['apmoHuueckue
kojebanus. CBOOOJHBIE MeXaHW4YecKue KoJjiebaHus. JIMHeWHble MeXaHWYeCKue
KoJiebaTenbHble cucTeMbl. [IpeBpaiiienre sHeprun npu KoyiedaTeIbHOM JIBUKEHUU.
CBoOomHbIE  3aTyXaloIllMe  MEXaHU4eckue  KosieOaHus.  BBIHYXIEHHbIE
MEXaHUUYECKHEe KOJIeOaHus.

Yupyrue BoJiHbl. [lonepeynbie U NpOAOJIBHBIE BOJIHBI. XapaKTEPUCTUKU
BOJIHBL. YpaBHEHUE TUIOCKOU Oerymied BosnHbl. MHTEepdepennns BoaH. [lonstue o
nudpakiu BoJIH. 3BYKOBBIEC BOJIHBL. Y JIBTPa3BYK U €ro MpUMEHEHHE.

DJIeKTPOMATHUTHBIe  KoJiedaHuss. CBOOOMHBIE  DIIEKTPOMArHUTHBIC
kojeOanus. [lpeBpaienue sHepruM B KoOJeOATETLHOM KOHTYype. 3aTyxarouue
AJIEKTPOMArHUTHBIE KoyieOaHus. ['eHepaTop He3aTyXalolmuX AIIEKTPOMAarHUTHBIX
KojeOanuii. BbIHYX)IeHHBIE dleKTpuueckue KoseOanus. I[lepeMeHHBI TOK.
['enepaTop nepeMeHHOro TOKAa. EMKOCTHO€ W HHAYKTUBHOE CONPOTHUBIICHUS
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NEPEMEHHOr0 TOKa. 3akOoH Oma Il 3JIEKTPUYECKOW LIENH MEPEMEHHOIO TOKa.
PabGoTta u MouHOCTH NEepeMeHHOro Toka. I'eHepaTopsl Toka. TpaHchoOpMaTOpHI.
Toxku  BbeIcOKOM  4yacToThl. IlomydyeHue, mepenaya W paclpeleeHue
AIEKTPOIHEPTUH.

DJIEKTPOMATHUTHBIE BOJIHbI. DJIEKTPOMArHUTHOE MOJIE KaK OCOObIA BH]I
MaTepuu.  DJEKTpOMarHuTHble  BoJHBI.  BuOpatop I'epma.  OTKpBITHIN
KoJjiebaTenbHbli KOHTYp. M3o0perenue pammo A. C. IlomoBeiM. IlonsTtue o
paauocBs3u. [[puMeHeHue AIeKTPOMAarHUTHBIX BOJIH.

Hemoncmpayuu
CB0OOJIHBIE U BBIHYX/ICHHBIE MEXaHUYECKHUE KOJICOaHUSI.

Pe3onaHnc.

OOpa3zoBaHuE U paclpOCTPAHEHUE YIIPYTUX BOJIH.
YacToTa KonebaHuil U BbICOTA TOHA 3BYKA.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.
OcuwiorpaMma NEPEMEHHOTO TOKA.

KonzeHncaTop B 1ienu NEPEMEHHOTO TOKA.

Kary1iika "HIyKTUBHOCTH B LIETIH EPEMEHHOIO TOKA.
Pe3oHaHc B ociie1o0BaTeNbHON LENH NEPEMEHHOTO TOKA.
N3nyyeHue u npuem 3J1eKTPOMarHUTHBIX BOJIH.
Panunocssi3b.

Jlabopamopnwie pabomut
N3yueHne 3aBUCUMOCTH MEpUOia KOJIeOaHN HUTSTHOTO MasiTHUKA OT JUTMHBI HUTH.
NHIyKTUBHOE U EeMKOCTHOE COMPOTHUBIICHHUE B IEMU MEPEMEHHOTO TOKA.

Pasznea S. Onruka

IMpupona cBera. CKOPOCTh PacpOCTPaHEHUS CBETA. 3aKOHBI OTPAKECHUS U
npenomiieHus ceera. [lonHoe oTpaxenue. JInH3bl. ['1a3 kak onTuyeckas cucrema.
OnTuyeckue mpruodopBkI.

BosiHoBble cBoiictBa cBera. HMutepdepenuus cera. KorepeHTHOCTH
CBETOBBIX Jyuel. MuTepdepeHIus B TOHKUX TuieHKaX. [10710Chl paBHOM TOIIIUHBI.
Konsiia Hetotona. Vcnonb3oBanue wuHTepdepeHIIMM B HAayKe U TEXHHUKE.
Hudpakuus ceeta. Judpakius Ha 1menu B napauieabHbIX dydax. udpakimronnas
pemerka. Ilonarue o rosorpadun. I[lomspuszarusi TONMEPEYHBIX  BOJIH.
[Tonapuszanus ceera. JIBoriHOe nyuenpenomienue. [onspounsl. lucnepcus ceera.
Buapl CIIEKTPOB. CnekTtpbl VICITyCKaHMUSI. Cnextpsbl IIOIJIOIICHUS.
VYasTpaduoneroBoe u uHPpakpacHoe wu3aydyeHus. PentreHoBckue nyun. Hx
IIpUpOJA U CBOMCTBA.

Jemoncmpauuu
3aKOHBI OTPAKEHUS U MIPETOMIICHUS CBETA.

ITonHOE BHYTpEHHEE OTPAKEHUE.
OnTuyeckue mpruodoOpHI.

WNuTtepdepenius crera.

Hudpakuus ceTa.

[Tonsapu3zanus ceera.

[TonyueHne cekTpa ¢ MOMOUIBIO MPU3MBI.
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[Tomryuenue criekTpa ¢ TOMOIIbIO AU(PPAKINOHHON PEIIETKH.
CnekTpocKoIl.
Jlabopamopnwie pabomut
N3yuyenue n300pa>keHus MpeMeToOB B TOHKOM JIMH3E.
N3yuyenue nuaTepPpepeHnu u qudpakivuu CBeTa.
['panynpoBKa CHEKTPOCKOIIA U ONPEAEICHUE JJIMHbI BOJHBI CIIEKTPAIbHBIX JIMHUM.
Pa3znen 6. DjieMeHTHI KBAHTOBOW PU3NKH
KBanroBass ontuka. KeanrtoBas rumnoresa I[lnanka. dortonsl. BHemnui
dotornekrpuueckuii 3pdext. Buyrpennunii potosrddext. Tunsl GoTos76MEHTOB.
®du3uka aroma. PaszBuTme B3VISIAOB  HA  CTPOEHME  BELIECTBA.
3aKOHOMEPHOCTM B AaTOMHBIX CIIEKTpax BOAOpoJa. fnepHas MOJENb aTroMa.
Omnbitel O. Pesepdopma. Monens aroma Bomopoma mo H. bopy. Ksantosbie
TE€HEPATOPBI.
®Pu3nka aToMHOro sigpa. EcTecTBeHHas paJMOAaKTHBHOCTb. 3aKOH
paanoakTuBHOTO pacnana. CrnocoObl HAOMIOAEHUS U PEruCTpaluy 3apsKEHHbBIX
yactull. Dpdexr BaBunoBa — Yepenkoa. CtpoeHue aromHoro siapa. Jledekr
Macchbl, DHEPrus CBSA3M U YCTOMYMBOCTh ATOMHBIX sJ€p. SIepHBIE peakLuu.
HckyccTBeHHass paJuMoOakTUBHOCTH. JleneHune Tsbkenslx saep. LlemHas snepHas
peakums. Ynopasisiemas LenHas peakuusd. Snepssiii  peakrop. Ilosydenue
PAaAMOAKTUBHBIX H30TOIIOB M MX INpHUMEHEHHE. buosiornueckoe JeicTBHE
PaZAMOAKTUBHBIX U3JIYyYEHHUI. DI€eMEHTAPHbIE YaCTULIBI.
Jemoncmpayuu
dotorPdekr.
JIuHeluaTele CIIEKTPBI PAa3JINYHBIX BEIIECTB.
N3nyyenue nazepa (KBAaHTOBOTO T€HEPATOPA).
CueTunK HOHU3HUPYIOIINX U3ITYyYEHHM.
5.2.Tembl pedpepaToB (10KJI210B) HHAUBHAYATbHBIX MIPOEKTOB
e 3JI-puHTEPHI, UX IPUMEHEHHE.
e AKyCTHYECKHE CBOMCTBA MOJYIPOBOIHUKOB.
» Anekcannp ['puropseBud CTOJIETOB — PYCCKUIA (PUBHK.
» Aunexkcanjp I'puropseBud CTOJIETOB.
* Agnekcannp CrenanoBuy [lonoB — pycckuii y4eHbll, U300peTaTensb pajauo.
*  AnpOepT DHIITEHH.
* AJnbpTepHaTHBHAs YHEPreTUKA.
* Anape Mapu Amnep — OCHOBOITOJIOKHHK AJIEKTPOAUHAMHUKHU.
* ACHHXPOHHBIN IBUTATEb.
* Aromuas ¢uszuka. U3oronsl. [IpumMeHneHre painoakTUBHBIX U30TOMOB.
* beckoHTaKTHbIE METOIbI KOHTPOJISI TEMIIEPATYPHI.
e bunossipHbIC TPAH3UCTOPHI.
* bopuc CemenoBuu SAxobu — Pu3uk u n300peTaTeb.
» Bemuuaiimme oTKpbITUS (QU3UKH.
* Buapl 3MeKTpUYECKUX paspsaoB. DJEKTPUUECKHUE pPa3pslibl Ha CiIyxoe
YeJI0BEKa.
* Biusane nedexToB Ha puzNUECKHEe CBOMCTBA KPUCTAIIIIOB.
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Bo03HUKHOBEHHE U PA3BUTHUE AIEKTPOMArHUTHBIX BOJIH.

Bpen u none3a pezoHaHca.

[Nanuneo [Manuiieit — ocHOBATENb TOYHOTO €CTECTBO3HAHUS.
["onorpadus u ee npuMeHEHHE.

JIBr>keHUE Tena NEPEMEHHON MACCHI.

Judpakiuys B HAIICH )KU3HH.

JIpOoHBI, UX TPUMEHEHHUE.

Kuakue kpucTaibl.

3akonsl Kupxroda 11s 31eKTpruuecKOr LETH.

3aKOHbBI COXPAHEHUSI B MEXAHUKE.

3HadeHue oTKphITHil ["anues.

Urops BacunbeBnu KypuaTtoB — (u3uk, opraHuzatop aTOMHOW HAyKH H
TEXHUKH.

N3o6perarens Tenedona A.I.bene;

Hcaak HpioToH — co3gaTelnb KiiaccuuecKon (PU3nKH.
Hcnonb30BaHuE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

HcTopust OTKpBITHS paAUOAKTUBHOCTH.

Hcropus co3nanus reseparopa.

KBagpakonrepsl, UX IPUMEHEHUE.

Knaccudukanus u xapakTepUCTUKHU JIEMEHTAPHBIX YaCTHII.
KoHCcTpyKIIMOHHASI TPOYHOCTh MaTEpHUasa U €€ CBI3b CO CTPYKTYPO.
KoHcTpykiust u BUIbI 1a3€pOB.

Kpuosnektponuka (MUKPOIJIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTUY U UX UCTIOJIb30BAHHUE.

JlazepHble TEXHOJIOTUY U UX UCTIOJIb30BAHHUE.

Jleonapno na Bunun — y4deHbli 1 ©300peTaTeb.

MarauTHbie U3MepeHust (MMPUHIUITBI TOCTPOCHHS PUOOPOB, CIIOCOOBI
W3MEPEHUS] MAarHUTHOTO TTOTOKA, MAaTHUTHON MHIYKITUH).

Maiikn @apaneit — co3narensb yueHus 00 dJIEKTPOMarHUTHOM TIOJIE.
Makc IInank.

MeTox MEUYEHBIX aTOMOB.

MeTonbl HAOIIONCHUS U PETUCTPALIMU PAAMOAKTUBHBIX U3ITYyYCHUH U
YaCTHL.

Mertonbl onipeiesieHus INIOTHOCTH.

Muxaun BacunbeBuy JIOMOHOCOB — y4€HBIN SHIMKIIONEINUCT.
Mogenu atoma. OneiT Pezepdopa.

MonekyIsipHO-KMHETUYECKAS] TEOPUS UICAUTHHBIX Ta30B.

MosnHus — ra3oBbId pa3psa B IPUPOIHBIX YCIOBUSIX.
HanoTtexHonorus — MexIucuUIUIMHapHas 00J1acTh GyHAaMEHTaIbHON U
MPUKIIAIHOW HAYKU U TEXHUKH.

Huxoma Tecna: )xu3Hb 1 HEOOBIYAMHBIC OTKPBITHSL.

Hunbe bop — onuH u3 co3nmareneid COBpeMEHHON (U3UKH.
OObsicHenue GOTOCUHTE3a C TOYKU 3peHUs (PU3UKH.

OnTuueckue sSBJICHUS B IPUPOJIC.
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OTKpBITHE U IPUMEHEHNE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOJUMOCTH.

[TepeMeHHBIN PIEKTPUUECKUN TOK U €T0 IPUMEHECHUE.
[1na3ma — 4yeTBepTOE COCTOSTHUE BEIIECTBA.
[TonynpOBOTHUKOBBIE JATYUKU TEMIIEPATYPHI.
[IpuMeHeHNE KUIKUX KPUCTAILUIOB B IIPOMBIIUIEHHOCTH.
[IpuMeHeHUE AIEPHBIX PEAKTOPOB.

[Tpupona dpeppomaraeTusma.

HpO6HeMBI OKOJIOTHH, CBA3aHHBIC C UCIIOJIb30BAHUECM TCIIJIOBBIX MAIIIMH.

[Tpou3BocTBO, Iepenaya U UCIOIb30BAHUE IIEKTPOIHEPTUH.
[Tre30nmexkTpudeckuii 3pPexT ero npuMeHeHHE.

Pa3BuTHe B3IIA0B Ha CTPOCHHUE BEILIECTBA.

Pa3BuTHe KBaHTOBOM (PU3UKH.

PasBuTHe cpencTB CBA3M U pajauo.

PeakTuBHBIE IBUraTENIM U OCHOBBI paOOTHI TEIJIOBOM MalIUHBI.
PentrenoBckue iayun. ctopust otkpbitus. [Ipumenenue.
PenTrenockonusi CBapO4YHbIX IIBOB.

Pousb K. O. [lnoak0BCKOro B pa3BUTUU KOCMOHABTUKH.

CBeT — »JIeKTpOMarHuTHas BOJHA.

Cepreti [TaBnoBuu KoposieB — KOHCTPYKTOp U OpraHU3aToOp MPOU3BOACTBA

PAKETHO-KOCMUYECKON TEXHUKHU.

Cuitbl TpeHUS.

CoBpeMeHHas CIIyTHUKOBASI CBS3b.

CoBpeMeHHas (pu3nyeckas KapTUHA MUPA.

CoBpeMeHHbIE CPEJICTBA CBA3H.

CoBpeMEHHBIE CPENICTBA CBA3U.

CnexTp u3iy4eHus: CBapOYHOM JAYTH.

Teopwus csera.

Tunsl reHepaTopoB.

Tpanchopmatopsi.

VYapTpa3Byk (mojiy4eHue, CBOWCTBA, IPUMEHEHNE).
YnpasisemMblil TEPMOSIEPHBIN CUHTES.

Y ckopuTenu 3apspKeHHbBIX YaCTHULL

du3uKa 1 My3bIKa.

dusnyecKkue CBOMCTBa aTMOC(EPHI.

DOTOIJIEMEHTBI.

dorordpdexr. [Ipumenenue siiaenus porodrdpdexra

Xanc XpuctuaH JpcTe] — OCHOBOIOJIOKHUK 3JEKTPOMArHeTu3Ma.
XpuctuaH | rourexc.

[[Ixana 3MeKTPOMarHUTHBIX BOJIH.

DKOJI0ru4ecKue nmpooIeMbl 1 BO3MOXHBIEC TyTH UX PEIICHHUS.
DNeKTpOHHAs! TPOBOJAUMOCTH METaIoB. CBEPXIPOBOAUMOCTb.
Omunuii XpuctuanoBud JleHi — pycckuit GusuK.

Opuect Pesepdop.
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5.3. Ctpykrypa y4eOHO#l IUCHUININHBI

5.3.1. O0beM yueOHOH TMCIHUTIIMHBI M BUIAbI Y4eOHOH padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 135
O0s3aTe/IbHASI Ay TUTOPHAN YUeOHAsH HArpy3Ka (Bcero) 90
B TOM YHCJIC:
nabopaTtopHbie PabOTHI 16
IIpaKTU4eCKHe paboThl 17
KOHTPOJIbHBIC pa0OTHI 6
KypcoBas paboTa (IpoeKT) (€ciu MperycCMOTPEHO) -
CamocrosiTe/ibHasi padoTa cTy/AeHTa (BCero) 45
B TOM YHCJIC:
[ToxroroBka cooOmIeHU 3
CocraBrneHnue npe3eHTalnui 8
CocraBieHne KpoCCBOP/IOB 6
CocraBieHue TeCTOB 5
CocraBieHHe CXeEM-KOHCIIEKTOB 2,5
Pedepar 9
PacuetHo-rpaduueckas pabora 1
CocTraBneHue U peleHne 3a1a4y 7
CocraBrieHH€e Te3UCOB 2
[TonGop mocaoBHII U 3araIoK 15
ATTecTaums Nno IMCHUILIHHE Hnmezpuposan

HbLU IK3AMEH
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6. TEMATUYECKUM IIJIAH YYEBHOM JUCHUILJIAHBI
OY/.12 «<KECTECTBO3HAHHUE. PUZUKA» 110 ITPOPECCHUMN:

43.01.06 «I1poBOTHUK HA KEJIEIHOAOPOKHOM TPAHCIIOPTE

MakcumasibHast Cam. KoJin4ecTBO ayIUTOPHBIX YaCOB
Harpy3kKa padora
HaumeHoBaHue pa3iejioB U TeM cTyienTa, (Mac) | CTYICHTA [ Booro Teopern- | Tparcimccrne
(aac) YyecKkHue (cemuHapckue) KypcoBoe
JaHATHA " NPOEKTHPOBAHHUE
JabopaTropHble
3aHATHS
Baenenue 15 0,5 1 1 - -
Paznen 1.Mexannka 27 9 18 14 4 -
Paznen 2. MonekynsapHas pusuka. 285 95 19 13 6 )
TepMoauHAMUKA. ' ’
Pazznen 3. DnekrpoanHaMuka 27 9 18 8 10 -
Pa3nen 4. KoneGanus 1 BOJTHBI 18 6 12 7 5 -
Paznen 5. OnTuka 16,5 55 11 5 6 -
Paznen 6. DnemeHTH KBaHTOBOM 165 55 11 9 2 ]
¢buzukn ’ ’
Bcero nmo qucuuminne 135 45 90 57 33 -

ATTecTanus

HNHTerpupoBaHHbIi IK3aMeH
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7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEEHOHN

AEATEJBHOCTU CTYJAEHTOB

Conep:xanue 00y4eHHs

XapakTepuCTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH
CTY/1€HTOB
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

BBenenue.

YMEHUSA NTOCTAaHOBKHU LIEJIEH NEATEIbHOCTH, IIJIaHUPOBAHUS
COOCTBEHHOMU NEATEIbHOCTH TULSL JNOCTHKEHUS
IIOCTABJICHHBIX LeJIeH, IPeIBUICHUS BO3MOYKHBIX
pe3yJIbTaTOB JTUX JNEWCTBUW, OPTaHU3ALUA CAMOKOHTPOJISA
M OLEHKM  TOJYYEHHBIX  pe3yipTaroB.  Pa3Burne
CIIOCOOHOCTH $SICHO M TOYHO U3JlaraTb CBOM MBICIIH,
JOTUYECKH  OOOCHOBBIBaTH  CBOIO  TOYKY  3pEHUA,
BOCIIPUHUMATh M aHAJIU3UPOBATH MHEHHS COOECEIHUKOB,
IIpU3HaBasg NPaBO APYroro 4YEJOBEKAa HAa HMHOE MHEHHE.
[IpousBeneHne u3mepeHus PU3NYECKUX BEJIUYUH U OLEHKA
IpaHulbl MOrpemHocTe u3MepeHud. Ilpencrasnenue
IPaHULbl IIOIPEIIHOCTEH MU3MEPEHUN IIPU IOCTPOCHUHU
rpadukoB.YMeHue BBICKa3bIBaTh TUIIOTE3bI TUIs
0oO0BsICHEHUs] HAOIIOJaeMbIX SIBJICHUNW. YMEHHUE MpejyiaraTh
MOJCIIM  SBJICHUM.YKa3aHUE TpaHull [PUMEHUMOCTH
¢uznyeckux 3aKOHOB. M310keHHE OCHOBHBIX MOJOXKEHHI
COBPEMEHHOW HAay4dyHOW KapTuHbl wmupa. lIpuBenenwue
OPUMEPOB BIIMSAHUS OTKPBITHMI B (U3MKE Ha Mporpecc B
TEXHUKE M TEXHOJIOTMU Npou3BOoACTBA. lcmosb3zoBaHue
WNHuTtepHeTa 11 noucka nHopmanuu.

Pasznea 1. Mexanuka.

I'naBa 1. Kuaemaruka

IIpeacraBieHre  MEXaHWYECKOIO  JABWIKEHUS  Tella
YPaBHEHUSIMU 3aBUCHMOCTM KOOpPJAWHAT W IPOEKUUEH
CKOpocTH OT BpemeHu. [IpeacraBieHne MeXxaHUYECKOTO
IBWKEHUsI Tena rpadukamMu 3aBUCUMOCTH KOOPAMHAT U
OpOeKIMern  ckopocth  OT  BpemeHu. OmpeneneHue
KOOPJIMHAT TPOWJIEHHOTO MYTH, CKOPOCTH M YCKOPEHUS
Tena Mo rpapukaM 3aBUCHUMOCTHA KOOPAMHAT W MPOEKIIMM
ckopoctTd OT BpeMeHu. OmpeneneHue  KOOpJAWHAT
OPOWJEHHOTO TYTH, CKOPOCTH U YCKOpPEHHUs Tena 0
YpaBHEHUSIM  3aBUCUMOCTH KOOpPAMHAT M  MPOEKUUN
CKOpOCTH OT BpeMmeHu. IIpoBelneHune CpaBHUTEIHLHOTO
aHaJIM3a PaBHOMEPHOI'O U PAaBHONEPEMEHHOTO JIBUKEHUM.




Vkazanue HCIIOJIB30BaHUA MMOCTYIIATCIIbHOTO u
BpaiaTeJIbHOI' O )IBI/I)KGHI/Iﬁ B TCXHHKC. HpI/IO6p€TCHI/Ie
OIIbITa pa6OTI>I B TIPYIIIC C BbIIIOJHCHHUCM Pa3JIMYHbIX
COIIMAJIBHBIX pOJICﬁ. Paapa60TI<a BO3MOKHONM CHCTEMBI
I[CﬁCTBHﬁ N KOHCTPYKHHH I OSKCIICPUMCHTAJIIBHOI'O
OIIPCACIICHUA KHHCMATHUYCCKHUX BCJIIMYHWH. HpeIICTaBJIeHI/IC
I/IH(l)OpMaI_II/II/I O BHJaxX IBHXXCHHA B BUJC T216J'II/II_IBI.

I'naBa 2. 3aKkoHBI
mexanuku HoioTona

[Tpumenenue 3akoHOB HpI0TOHA 17151 BEIYUCIICHUS
YCKOPEHHUS TeJla, ONpeAeSICHHs CUIIbI IEHCTBUS U
npoTuBoercTBUA. OnpeaeneHne CUIlbl, MacChbl, UMITYJIbCA.
O3HaKOMJIEHHE C OCHOBHBIM 3aKOHOM KJIACCUYECKOMN
JTUHAMHKH, C 3aKOHOM BCEMUPHOT'O TATOTEHHUS.
Omnpenenenre rpaBUTAIMOHHOTO OIS, CHITBI TSKECTH, Beca.
[IpencraBnenue o crocod6ax us-

MepeHus Macchl Tel. [IpoBeneHre cpaBHUTENBHOTO aHaIU3a
cwi B MexaHuke. [Ipumenenune 3akona ['yka nms
BBIUMCIICHUSI MOJYJs CHUJBl YOPYTOCTH TIpU  YIOPYTrou
nedopmal pacTsKEHU-CKATHUS.

I'1aBa 3. 3aKoHBI
COXpPaAHEHHUS B MEXaHUKe

[IpumeHeHne  3aKOHA  COXpPAHEHUA  UMITyJbca IS
BBIYMCJICHAS  W3MEHEHMM CKOpPOCTEM Tel TMpH  UX
B3aUMOJICHCTBUSAX. M3MepeHue paboThl CWJI U HM3MEHEHUE
KMHETUYECKOW SHEepruu Teiia. Beramciienue paboThl CHUI U
W3MEHEHUSI KUHETHUYECKOW JHEpPruu Teia. BeluncieHue
MOTECHIMAJIBHOW DJHEPIUM TEI B TPABUTALMOHHOM IIOJIE.
Onpenenenue MMOTEHIMAJIbHOU SHEpPruu YIPyTo
ne(opMHUpPOBAaHHOTO Tejla IO HM3BECTHOM aedopManuv M
KeCTKocTh Tena. lIpuMeHeHne 3akoHa  COXpaHEHUs
MEXAHUYECKOM DSHEPruM TMPU  pacyeTax pe3yJbTaTOB
B3aUMOJICUCTBUN TE€JI TPABUTAIMOHHBIMU CUJIAMHU U CUJIAMU
YIOPYTOCTU. YKa3aHWE TPaHUL] NPUMEHUMOCTH 3aKOHOB
MEXaHUKHU. YKa3aHue y4eOHBIX TUCHMIUIMH, TPU U3YYECHUU
KOTOPBIX UCIOJIb3YIOTCS 3aKOHBI COXPAHEHUS.

Pa3znes 2. OCHOBBI MOJIEKYJISIPHOM (PM3UKH M TEPMOJINHAMMKH.

I'naBa 4. OcHOBBI
MOJIEKYJISIPHO-
KHHETUYECKOI TeOPUH.
NneannHbli ras.

BrlmotHeHHE SKCIEPUMEHTOB, CITY>KaluX 71 000CHOBAHUS
MosekyisipHo-kuHetndueckor Teopun (MKT). Pemienue
3a7lad = C  NPUMEHEHHWEM  OCHOBHOIO  ypaBHEHUS
MOJIEKYJIIPHO-KMUHETUYECKON Teopuu raszoB. OrnpezaeseHue
napamMeTpoB BeIEeCTBA B Ta3000pa3HOM COCTOSHMM Ha
OCHOBAaHHWU YpPaBHEHHUS COCTOSIHUSI HJICAIBHOTO Trasa.
OnpeneneHue MapaMeTpoB BeIIECTBA B Ta3000pa3HOM
COCTOSIHUU

U MPOUCXOISIINX MPOIECCOB MO rpadukaM 3aBUCUMOCTH P
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(T),V (T), p (V). DxcrepuMeHTaIbHOE HCCIICIOBAHHE
3aucumoctd p (T), V (T), p (V). Illpeacrasnenue B Buje
rpa@uKoOB H30XOPHOTO, HM300apHOTO U H30TEPMHUYECKOTO
npoiieccoB. Beruucienue cpeaHell KUHETUYECKOW SHEPTUU
TEIJIOBOTO JIBUKEHUS MOJIEKYJI IO M3BECTHOM TeMriepaType
BelllecTBAa. BrpickazbiBaHWe TUMOTE3 Uil  OOBSICHEHUSA
HAOI0JTaeMBIX SBJICHUM. YKa3aHHe TpaHull MIPUMEHUMOCTH
MOJIEIIA «HJICTbHBIN Ta3» 1 3ak0HOB MKT.

I'nmaBa 5. OcHOBBI
TEPMOAMHAMHUKHU

WN3mepenne  KoiMyecTBa  TEIUIOTBI B IIPOILECCAX
TEIUIONEPEAAYH. Pacuer KOJINYECTBA TEIIOTHI,
HEOOXOUMOT0 ISl OCYIECTBICHUS 3a/IaHHOTO MpoIiecca ¢
Temonepenayeil. Pacuer n3MeHeHus: BHYTPEHHEW SHEPIUU
Tea, paboOThl W MepeJaHHOr0 KOJUYEeCTBA TEIJIOTHl C
UCIIOJIb30BaHUEM MEPBOTO 3aKOHA TEPMOJUHAMHUKU. Pacuer
paboTHI, COBEPIIEHHON ra3oM, MO Irpa@uKy 3aBUCUMOCTH P
(V). Brbruncnenne paboThl ra3za, COBEpPIICHHOW Mpu
U3MEHEHHH  COCTOSIHHUS [0  3aMKHYTOMY  LIHKJY.
Boruucnenne KIIJI mpu coBepiieHuud razoMm paboThl B
IIPOIIECCAX MU3MEHEHHUsI COCTOSIHUA IO 3aMKHYTOMY LIMKITY.
OOBsiCHEHHE MPUHIUIIOB JEHCTBUS TEIUJIOBBIX MAIIIWH.
HemoHcTpauust  ponu  (puU3MKK B CO3JaHUU U
COBEPUICHCTBOBAHUMU TEIUIOBBIX JBHrareneu. M3noxxeHne
CYTH 3KOJIOTMYECKMX MpoOsieM, OO0YyCIOBIEHHBIX pabdOTON
TEIJIOBBIX JIBUTaTeNed U MPEIJOKEHHE MYTH UX PEIICHHS.
Ykazanue rpaHuIl MPUMEHUMOCTH 3aKOHOB
TEPMOJMHAMHUKHA. YMEHUE BECTU [IUAJIOT, BBICIYIINBATh
MHEHHME ONIMOHEHTa, Y4aCTBOBATb B JIHCKYCCHUHU, OTKPBITO
BbIpaXKaTh M OTCTAaMBaTh CBOK TOYKY 3pEHHUS. YKa3aHHE
y4€OHBIX AUCIUIUIMH, TPU U3YYECHUU KOTOPBIX UCTIOIB3YIOT
yaeOHbIi MmaTepuan «OCHOBBI TEPMOJIMHAMKI).

I'1aBa 6. CBoilicTBa
napos

N3Mepenue BIaXHOCTHM BO3ayxa. Pacuer koianudecTBa
TEIUIOThI, HEOOXOJIMMOTO [Jii OCYIECTBJICHHUS Ipollecca
nepexo/ia BelllecTBa M3 OJHOTO arperaTHOTO COCTOSIHUS B
npyroe. OmnpeneneHre aOCOMIOTHOM W OTHOCUTEIBHOU
BJIGKHOCTU BO3/lyXa, TOYKU POCHL. IKCIEPUMEHTATHLHOE
HCCJIEJOBAHNE TEIJIOBLIX CBOMCTB BEILIECTBA.

I'naBa 7. CBoilicTBa
JKUAKOCTEH

HUccnenoBanue CBOWCTB KHUJKOCTEH: TMOBEPXHOCTHOTO
HaTSODKCHUS, KalnuJUIIPHBIX SIBJICHUH. [IpuBenenune
MPUMEPOB KAMWJUIAPHBIX SBICHUH B OBITY, NPUPOJE,
TEeXHHKE.

I'naBa 8. CBoiicTBa
TBEPABIX TeJ

HccnenoBaHre MEXaHMYECKHX CBOMCTB TBEPABIX TeEN.
[Ipumenenue Gpu3NUECKUX MOHATHI U 3aKOHOB B Y4eOHOM
MaTepuae po(heCCUOHATIBHOTO Xapakrepa.
Wcnonb3zoBanne MuTepHeTa nis nmowcka MHGOpMAIMU O
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pa3paboTKax M MPUMEHEHUSX COBPEMEHHBIX TBEPJbIX H
aMop(HBIX MaTepUaoB.

Paznen 3. dauexkrpoguHamuka

I'naBa 9. Jnexkrpuyeckoe
noJie

Brrunciienne cuil B3aUMO/JICHCTBUS TOYEYHBIX
AIEKTPUYECKUX 3apA/IOB. BpruncieHue HanpsHKEHHOCTH
AIEKTPUYECKOrO TMOJS OJHOIO M HECKOJBKMX TOYEYHBIX
ANEKTPUYECKUX  3apsiioB.  BplunciieHWE — MOTEHIMAana
AIEKTPUYECKOrO TMOJS OJHOIO M HECKOJBKMX TOYEYHBIX
AIEKTPUUECKUX 3apsI0B. N3mepenune Pa3HOCTH
MOTEHIHAIOB. M3MepeHne sHeprum 3JIEKTPUYECKOIO IO
3apsSOKEHHOTO  KOHJEHcaTopa.  Bpiunmcnenue  sHepruu
DIEKTPUYECKOTO  MOJSA  3apsDKEHHOIO0  KOHJEHCATopa.
Pa3paboTka mjaHa ¥ BO3MOXHOM CXEMbI JCHCTBUIA
AKCIIEPUMEHTAIBHOTO  ONPEAECICHUSI  DIIEKTPOEMKOCTHU
KOHJEHCATOpPAa W JAUAJIEKTPUYECKOM  NPOHUIIAEMOCTH
BemiectBa.  [IpoBeneHne  CpaBHUTENBHOTO  aHAIA3a
IPaBUTALMOHHOI'O U 3JIEKTPOCTATUYECKOIO MOJIEH.

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

M3mepeHne MOIIHOCTH DJIEKTPUUYECKOTo TOoKa. M3mepenue
O/IC U BHYTPEHHEro CONPOTUBIICHUS HCTOYHHMKA TOKA.
BrinonHeHne pacyeToB CWIBI TOKAa M HANpsHKEHUH Ha
y4dacTKax 3JIeKTpuueckux uenei. OObICHEHHE Ha TpUMepe
AIEKTpUUYECKON 1ienu ¢ ABymsi uctounnkamu toka (9J1C), B
KAKOM CITy4yae UCTOYHHUK 3JIEKTPUUYECKON dHEPruu padoTaer
B pPEXHME TIEHepaTopa, a B KakOM — B pEXKHUME
NOTpeOuTENS. Onpenenenue TeMIEpaTypbl HUTHU
HakalnuBaHWs.  V3MepeHWe  DIEeKTpPUYECKOro  3apsiaa
anekTpoHa. CHATHE  BOJBTAMIIEPHOW  XAPAKTEPUCTUKHU
I0Ja. IIpoBenenue CPaBHUTEIILHOTO aHanu3a
ITOJIYTIPOBOJHUKOBBIX JHOJA0B U TpUOIOB. Mcmosb3oBaHue
WNurtepHera s moucka WHGOPMAIMK O TEPCIEKTHUBAX
pa3sBUTUS  TOJYNPOBOAHUKOBOM TEXHUKU. Y CTaHOBKA
IIPUYMHHO-CJIEICTBEHHBIX CBSA3EH.

I'nasa 11.
JJIeKTPUUYECKUIl TOK B
MOJIyIIPOBOTHUKAX

OObsicHeHHue COOCTBEHHOW M NPUMECHOW MPOBOJUMOCTH
MOJYIPOBOAHUKOB. OmpeneneHue MTOHOPHBIX IPUMECEH,
aKLenTopHbIX InpuMmeced. OmpeneneHne P-N-nepexona.
BrisiBiieHHEe yCIIOBH NPOTEKAHUS JJIEKTPUYECKOIO TOKA B
noysynpoBogHukax. OObsCHEHHME MpUHLUINA JACHCTBUSA
MOJIYTPOBOJTHUKOBBIX MPUOOPOB.

I'maBa 12. MarautHoe
nmoJie

N3mepenre nHAYKIIMU MAarHUTHOTO NoJisl. Beruncnenue cun,
JICUCTBYIOIIMX HA MPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.
Brruncnenue cui, IEUCTBYIOIIMX HA AJIEKTPUYECKUM 3apsi,
JBWXKYIIUMKCS B MarHUTHOM Tone. MccimenoBanue sBiIeHU
AJIEKTPOMAarHUuTHOM WHIYKIWH, CaMOMHIYKIIUH.
Beraucnenne sHepruum MarHuTHOro mnojsa. OObsSCHEHHE
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OpUHLMINA JAeWcTBUSA  ayeKkTponBuratens. OObscHeHue
IIPUHIMIA ACWCTBUSA TIeHEpAaTopa 3JIEKTPUYECKOIO0 TOKA U
AIIEKTPOU3MEPUTEIBHBIX PHOOpPOB. OOBsACHEHNE NPUHIIUTIA
NEHCTBUSL Macc-crieKTporpada, YCKOpPUTENIel 3apsuKeHHBIX
4acTHL.

OObsiCHEHHE POJIM MAarHUTHOrO NOJs 3€MJIM B JKU3HU
pacTeHHMi, KUBOTHBIX, 4ejoBeKa. [IpuBeneHue npumepos
NPAaKTUYECKOIO0  NPUMEHEHMS]  U3YYEHHBIX  SIBJIICHHI,
3aKOHOB, MPUOOPOB, YCTPOMCTBR.

I'nasa 13.
DJIeKTPOMATHUTHASA
HHIYKIHSA

Hccnenosanue 3JIEKTPOMArHUTHOM 1503010400507 8
OnpeneneHue  CaMOMHIYKUIHUM, B3aWMHOW  WHIYKIIHH.
[IpuBeneHne MNPUMEPOB  MPAKTUYECKOTO  IPUMEHEHHS
M3YUYEHHBIX siBIIeHUN [IpoBeieHrE CPaBHUTEIIBHOTO aHAN3a
CBOWCTB 3JIEKTPOCTATUYECKOI0, MATHUTHOIO U BUXPEBOTO
NeKTpuueckux — mnosei.  OObsiCHEeHHe Ha  TIpUMepe
MarHUTHBIX  SABJICHMH,  1o4yeMy  (U3UKY  MOXKHO
paccMaTpuBaTh KaK METAJUCUUILINHY .

Pasnea 4. Kosie0anus 1 BOJHBI.

Mexanndeckue
KoJIeOaHud

HccnenoBanrie  3aBUCUMOCTH  Mepuojia  KoyieOaHit
MaTeMaTUYECKOro  MasTHUKAa OT €ro JJIMHBI, MacChl H
aMIUTUTYAbl  KojeOaHui. MccienoBanue 3aBUCHUMOCTH
nepuoAa kosiebaHWil rpy3a Ha MNPYXKHUHE OT €ro MacChl U
YKECTKOCTU TPYXKUHBI. Bbluncinenue mnepuoja KojeOaHHit
MaTeMaTUYECKOr0 MasiTHUKA MO U3BECTHOMY 3HAYEHUIO €T0
JUIMHBL.  Bpluncrnenne mnepuoma kosiebaHuUM Tpy3a Ha
MpYy>KUHE 1o
M3BECTHBIM 3HAYEHUSM €r0 MacChl M )KECTKOCTU MPYKUHBI.
BripaboTka HaBBIKOB BOCIPUHUMATh, AHAIU3UPOBATH,
nepepadaTbiBaTh W NPEABSBISATH  WMHGOpPMAIMIO B
COOTBETCTBHM C TMOCTAaBJICHHBIMU 3anadamMu. lIpuBenenue
MPUMEPOB  aBTOKOJEOATEIbHBIX MEXaHUYECKUX CHUCTEM.
[TpoBenenue kinaccudukau KojaeoaHu.

I'naBa 15. Yupyrue
BOJIHBI

N3mepeHne MHBI 3BYKOBOM BOJHBI IO pe3yJIbTaTam
HaAOTI0ICHUI uHTepepeHIu 3BYKOBBIX BOJTH.
Habnronenue u oObsicHeHWE sIBICHUN WHTEphEpeHINU U
nudpakiuy Mexanndeckux BoJH. [IpencraBnenue obacrei
OPUMEHEHUs  YJbTpa3Byka M TEPCHEKTHUBBI  €ro
WCITIOJIb30BAHUS B PA3JIMYHBIX O0JACTSIX HAYKH, TEXHHUKH, B
MeaulMHe. M310keHue CyTH 5SKOJOTMYECKUX MpodiieM,
CBSI3AHHBIX C BO3JCHCTBUEM 3BYKOBBIX BOJIH Ha OpPraHHU3M
YeJI0BeKa.

I'nasa 16.
JJIeKTPOMATHUTHDIE
KoJIe0aHus

HaOmronenue ocruuiorpaMM TrapMOHUYECKUX KOJICOaHUI
CUJIbl TOKa B Ienu. M3mepeHue dIEKTPOEMKOCTH
KOHJIeHcaTopa. M3mepeHne WHIYKTUBHOCTh KATYIIKH.
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HccnenoBaHue sIBIEHUS JJIEKTPUUYECKOTO pE30HAHCAa B
nocienoBareiabHol 1enu. [lpoBeneHue aHanorum Mexay
duznuecKkuMu BEJIMYMHAMU, XapaKTepU3yIOIINMHU
MEXaHUYECKYI0 M DJIEKTPOMAarHuTHYIO KoJeOaTeabHbIe
cucteMmbl. Pacuer 3HaueHMI CHIIBI TOKA W HANpsOKEHUS Ha
JJIEMEHTaxX LIeNM NEepeMEeHHOro Toka. MccnenoBaHue
npUHLMINA JedcTBUs  TpaHchopmaropa. HcecnemnoBanue
NpUHIMOA JIEMCTBHS TeHeparopa IEPEMEHHOI0 TOKa.
Hcnons3oBanue MHTepHeTa isi MOMCKAa HHQPOPMAIUH O
COBPEMEHHBIX CIOCO0axX Nnepeaadyn 3JIEKTPOIHEPTHUH.

I'naBa 17.
JJIeKTPOMATHUTHBIE
BOJIHBI

OcyuiecTBiieHHEe  paguonepenadyd W paguolpueMa.
HccnenoBanre CBOWCTB — DJIEKTPOMArHUTHBIX BOJH  C
MOMOIIbI0 MOOWJIBHOTO TelieoHa. Pa3BuTHE IIEHHOCTHOIO
OTHOUIEHUSI K M3y4yaeMbIM Ha ypokaxX (U3HKH OOBEKTaM U
OCBaMBaeMbIM  BUFaM  JearenbHOCTH.  OOBsicHEeHue
NPUHLUUNHAIBHOTO  Pa3jau4usl MOPUPOJbl  YIOPYTUX H
AIEKTPOMArHUTHBIX BOJIH. M3II0KE€HNE CYTH SKOJOTUUECKUX
po0JIeM, CBSI3aHHBIX C AJIEKTPOMAarHUTHBIMH KOJICOAHUSIMU
1 BojgHaMU. OOBSCHEHHE POJIA JIEKTPOMArHUTHBIX BOJH B
COBPEMEHHBIX MCCIIEIOBaHUAX BceneHHoil.

Pasznea 5. Ontuka.

I'nasa 18. Ilpupoaa
cBeTa

[IpumeHeHne Ha TMPAKTUKE 3aKOHOB OTpPaXEHUS W
MPEJIOMJICHUSI CBETa MpH pelieHuu 3anad. OmnpeneneHue
CIIEKTPAIbHBIX T'PaHUIl YYBCTBUTEIBLHOCTH YEJIOBEYECKOTO
riasa. YMEHUE CTpPOUTh H300paXeHHs PEIMETOB,
JlaBaeMble JMH3aMHU. Pacuer pacCcTOSHUS OT JHMH3BI [0
n3o0pakeHus mpeameTa. Pacder onTudeckoi CUIIbI JIMH3HI.
N3mepenne (okycHOro pacctosHusi JuH3bL. VcmbiTanue
MOJIEJIE MUKPOCKOTIA U TEJIECKOIIA.

I'1aBa 19. BosiHOBBIE
CBOMCTBA CBeTAa

HaGmrogenne  siBjaeHUsT ~ MHTEPPEPEHIMH  DIEKTPO-
MarHuTHbBIX BOJH. HaOmtoneHue siBiaeHUs OUQpaKIIUU
ANIEKTPOMArHUTHBIX  BOJIH. HaGnrogenne  siBjaeHuUs
MOJISIpU3AIMH JEKTPOMATHUTHBIX BOJIH. VI3MepeHue IInHbI
CBETOBOM BOJIHBI TIO pe3yJibTaTaM HaOIIOJICHUS SIBJICHUSI
unteppepeniuu. Habmonenue siBiaeHus: 1MPpakyuy CBETA.
HaGntonenue siBneHus: nossipu3a-luu U JAUCIEPCUU CBETA.
[Touck paznuumii ¥ CXOACTBA MEXAY AUPPAKIMOHHBIM U
JIMCTIEPCUOHHBIM ~ CHEeKTpa-MH. [IpuBeneHne mnpuMepoB
MOSIBJICHUS B TPUPOJE M HCIOJIB30BAaHUSI B TEXHUKE
SBJICHUM WHTEpPEpeHINH, AUPPAKIUU, TOISIPU3AIUU U
aucnepcud  cBera. IlepednciieHHe METOJOB IO3HAHMS,
KOTOPBbIE€  HWCIOJb30BaHbl MPU U3YYEHHH YKa3aHHBIX
SIBJICHUM.




Paznen 6. DiaeMeHTbI KBAHTOBOM (PU3MKH.

I'1aBa 20. KBanroBasi
OIITHKA

Habmonenue ¢orosnexrpuueckoro s¢pdekra. OdbiacHeHne
3akoHOB CTOJIETOBAa HA OCHOBE KBAaHTOBBIX MPECTABICHUH.
Pacuer makcuManbHONM KMHETHYECKOW SHEPTUU JIEKTPOHOB
npu

dotosnexktpuueckoM dddekre. OmpeneneHue padOTHI
BBIXOJIJa  DJJIGKTpOHA 1O  rpauKky  3aBHUCHUMOCTHU
MaKCUMaJIbHOW KHHETUYECKOM 3HEPTUHU (HOTOIIEKTPOHOB OT
4acToThl cBeTa. M3MmepeHue pabOThI BBIXOAA SIEKTPOHA.
[lepeuncienue  npuOOPOB  YCTAHOBKH, B  KOTOPBIX
MIPUMEHSIETCS OC3UHEPIIMOHHOCTh dboToaddexra.
OObsicHeHue KOPIYCKYJISIPHO-BOJIHOBOTO ayanu3ma
CBOMCTB (pOoTOHOB. OOBACHEHHE POJIM KBAHTOBOUM ONTHUKHU B
pPa3BUTHUHU COBPEMEHHON (DU3HKH.

I'1aBa 21. ®usuka aromMa

HaOnronenune nuHe4aThix CHEKTpoB. PacdeT 4acTtoThl U
JUTMHBI BOJIHBI MCIYCKAa€MOI'O0 CBETa MpHU MEPEeXojie aTtoma
BOJIOPOJIa U3 OJIHOTO CTAllMOHAPHOTO COCTOSIHUS B APYTO€.
OOBsICHEHHE TTPOUCXOXKIACHUS JIMHEHMYAaTOro CIEKTpa aToMa
BOJIOPOJa M Pa3fiuuusl JIMHEHYATHIX CIIEKTPOB Pa3JIMYHBIX
ra3os. HccnenoBanue JIMHENYaToTO CIIEKTpa.
HccnenoBanre mpuHOMNA padOThl  JIFOMHUHECIICHTHOM
namrbl. HaGmronenve u oObSICHEHHE TPHUHITUIIA JACHCTBUS
nazepa. IlpuBeneHre TPUMEPOB HCIOJIb30BAHUA Jia3epa B
COBPEMEHHOW Hayke U  TexHuke. Fcnosb3oBanue
Nutepnera mis moucka uHOpMaMM O MEPCHEKTUBAX
MIPUMEHEHMS J1a3epa.

I'1aBa 22. ®usuka
aTOMHOIO /Ipa

HaOmronenune TtpekoB anbda-yacTull B kamepe BusbcoHa.
PerncrpupoBanne SOEpHBIX M3IYYEHUH C TTOMOUIBIO
cuetunka ['eiirepa. PacueTr sHeprum cBsi3M aTOMHBIX SAEP.
Omnpenenenne 3apsa ¥ MacCOBOIO YUCJIA aTOMHOTO SApa,
BO3ZHMKAIOIIETO B pE3yJbTaTe paJlOaKTHUBHOIO pacnaja.

Brruncienue SHEPIUH, 0CBOOOXKTATOIIIENCS pu
paaIuoakTUBHOM  pacmnane. OmnpeneneHue  MPOAYKTOB
AIEPHOU peaKiuu. Brruncnenue DHEPTUHU,

OCBOOOXKIAIOMICHCS TpU SIEepHBIX peaknusax. [lonnmanue
MPEUMYIIECTB U HEIOCTAaTKOB MCIOJIb30BAHHUS ATOMHOM
SHEpPrUn " MOHHU3UPYIOIIUX W3JTy4YCHU N B
MIPOMBIIIJIEHHOCTH, MEIUIUHE. N3noxenune CyTH
AKOJIOTUYECKUX TIPOOJIEM, CBSI3aHHBIX C OHOJOTHYECKUM
JNIEUCTBUEM  PANUOAKTUBHBIX u3iyuyeHuu. [IpoBenenue
KJIacCU(UKAIIUU AJIEMEHTAPHBIX YaCTHUIl TT0 UX (HU3UIECKUM
XapakTepucTuKaM (macce, 3apsily, BpeMEHHU >KU3HU, CIIUHY
U T. 1.). [ToHMMaHue neHHoCTe HAyYHOro NMO3HAHUS MHpa
HE BOOOIIE JUIsl YeJIOBEYECTBA B IEJIOM, a JJIs KaXKJIOTO
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oOydJaromerocss JUYHO, IIEHHOCTEW OBJIAJICHUSI METOAO0M
HAy4YHOTO TIO3HAHUS JJIs1 JOCTHXKEHHUS YycCIieXa B JIIOOOM
BH/JIC MPAKTUYCCKON JIEITCIIBHOCTH.




8. YYUEBHO-METOJIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE MPOT'PAMMBI YYEBHOM JUCIHUTIIUHBI
OY .12 «kECTECTBO3HAHUME (PU3UKA)»

st ocBoeHust nporpamMmbl yueOHou aucturuimabl OYJ[.12 «EctecTBo3HaHue
(dusuka)» B TEXHUKYME UMEETCsl yUeOHbIH KaOuHEeT «PU3UKU U ACTPOHOMUUY, B
KOTOPOM HaXOAMUTCS KOMIBIOTEp U o0ecriedeH cBOOOAHBIN HocTyn B HTEpHET BO
BpeMsi y4eOHOT'0 3aHITHS U B TIEPUOJ] BHEYUYEOHOM JESITEIbHOCTH 00YYAIOIINXCS.

B coctaB xabuHeTta Qu3uMKHU BXOAUT Jab0opaTopus ¢ JaOOPAHTCKOW KOMHATOM.
[Tomemenne xabuHera (U3MKK YAOBIETBOpseT TpeOoBaHusM CaHUTapHO-
AUAEMHUOJIOTHYECKUX npaBwil U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAaIIeHO THIIOBBIM OOOpPYJOBaHHEM, B TOM YHCIE CIEUHUATU3UPOBAHHOM
y4eOHON MeOeNnbi0 W CpeAcTBaMU OOYYEeHHS, JOCTATOYHBIMU JJISl BBITIOJHEHUS
TpeOOBaHUI K YPOBHIO MOATOTOBKH O0YYaIOITHXCS.

B kaOuHere mnpuUCYTCTBYET MYJIbTUMEAMIHOE OOOpYIOBaHUE, IMOCPEICTBOM
KOTOpPOTO0 YYaCTHUKU OOpa30BaTENbHOrO IMpoLecca MPOCMATPUBAIOT BU3YaIbHYIO
uHpopMaluio 1o (u3MKe, Npe3eHTaluu, BuieoMarepuaibsl. B cocraB yueOHO-
METOJUYECKOT0 U MaTEPUAIbHO-TEXHUUECKOI0 00€CIIeUeH s POrpaMMbl yueOHOU
muctutuinabel OY .12 «EctectBo3nanue (dOusuka)», BXOIAT:

* MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC MPENo/1aBaTes;

* HarJISIIHbIE MOCOOMSl — KOMIUIEKTBI YyYeOHbIX TaOnull, IiakaTel: «Du3udeckue
BEJIMYMHBI U (DyHAAMEHTAIbHbIE KOHCTAHTB», «MeXIyHapoJHasi cucTeMa €IuHUIL
CW», «llepmognueckas cucrema xumudeckux snemMeHTtoB JI. M. MenpaeneeBay,
NOPTPETHI BHIJAIOIINXCS YYEHBIX-(DU3UKOB U aCTPOHOMOB;

* THPOPMALIMOHHO-KOMMYHHUKATUBHbBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE TTOCOOUS;

* KOMILUIEKT 3JIEKTPOCHA0KEHUsI KaOMHEeTa (PU3UKHU;

* TEXHUUYECKUE CPEJICTBA O0yUCHUS;

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

* 1abopaTopHOe 000pyOBaHKE (00IIEro Ha3HAYCHUS U TeMAaTHYECKHUE HAOOPHI);

* CTaTUYECKHE, TUHAMUYECKHE, JEMOHCTPALIMOHHBIE U Pa31aTOYHbIE MOJCIIN;

* BCIIOMOTaTeJIbHOE 000PYI0BaHHUE;

* KOMIUIEKT TEXHUYECKON JOKYMEHTALMH, B TOM YHUCJIE [1acIIOPTa HAa CPEACTBA
0oOy4eHHMsI, HHCTPYKIIUHU MO UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH.



9. OCHOBHBIE HCTOYHUKU U IUTEPATYPA
s cmyoenmos

1. Imutpuena B.®. ®uzuka 111 nmpodeccuii U CenuanrbHOCTeH TEXHUYECKOTO
npodwis : y9eOHUK IS CTYI. yUpexXKACHUH cpel. mpod. oOpazoBanusi / B.D.
Jmutpuesa. — 5-e usa., crep. — M. : 3naTensckuii neHTp «Akagemus», 2018. —

448 c.
s npenoodasamens

1. ®epnepanbhbiii 3akoH oT 29.12.2012 Ne 273-03 «O6 o0OpazoBaHHH B
Poccutickoit @enepanumy» (B pen. dbeaepanbHbXx 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, or
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 No 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Nel48-d3, c
U3MEHEHUSIMU, BHeCEHHbIMU DeiepaibHbiM 3aKOHOM 0T 04.06.2014 Ne 145-D3).

2. ITpukaz Munobpuayku Poccuu ot 17.05.2012 Ne 413 «OO0 yTBepKIaeHUU
(denepanbHOrO TrOCYAApPCTBEHHOTO 00pa3oBaTENIbHOTO CTaHAApTa CpPEIHEro
(momHOTO) O0IIEro 0OpazoBaHus» (3apeructpupoad B Muntocte PO 07.06.2012
Ne 24480).

3. I[lpuka3z Muno6puayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHennit B Ilpukaz MuHnucrtepcTtBa oOpa3oBaHus W Hayku Poccuiickoit
®enepauun or 17 mas 2012 1. Ne 413 «O06 yrBepxkaeHuH QenepaabHOro
roCyJapCTBEHHOr0 00pa30oBaTEIbHOIO CTAaHAApPTa CpeaHero (IMOJIHOro) OOLIEro
o0pa3oBaHUs.

4. TTucsmo [lenmapTameHTa rocy1apCTBEHHOM MOJIMTUKH B cepe MOArOTOBKU
pabounx kaapoB u J[IO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu 1Mo OpraHu3alyy MOJyde-HUs CPEAHEro oOIIero oOpa3oBaHUs B
mpeneniax OCBOCHHUSI 00pa30BaTEIbHBIX MPOTPaMM CPeIHEro MpodeccuoHaIbLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro 0oOpa3oBaHMsI C Y4ETOM TpeOOBaHMIA
dbenepalbHBIX TOCYAapCTBEHHBIX O0pPa30BaTEIbHBIX CTAaHAAPTOB U IMOJTy4aeMOU
npodeccuu wim npodheccuu CpeHero NpoPpeccuoHaIbHOI0 00pa30BaHU.

5. Koncturymus Poccuiickoit ®enepanmu 1993 r. (mocieaHss peaakims).

6. AmurpueBa B.D. ®usuka pns mnpodeccuid U - ceNMAIbHOCTEH
TEXHUYECKOTO Mpoduias : YYeOHMK M CTyHd. YYpeXKACHH cpea. mpod.
oOpazoBanus / B.®. JImurpuena. — 5-e uza., crep. — M. : U3narenbckuil LeHTp
«Axanemus», 2018. — 448 c.

7. JImutpueBa B.®. ®uszuka s npodeccuid M crelUMaIbHOCTEH
TexHu4yeckoro npoduis. JlaboparopHblii MpakTUKyM : yuyeO. mocoOue st CTy/I.
yupexzaeHuil cpen. npod. odbpazosanus / B.®. JImutpuena, A.B. Kopxyes, O.B.
Myprazuna — M. : U3patenbckuii neHTp «Akagemusi», 2015. — 160 c.

8. Imutpuena B.®. dusuka nis npodeccuii U CrenuaibHOCTeH TEXHUUECKOTO
npoduas. Meroauueckue peKOMeHIauu : MetoJ. rmocooue / B.®. JImurpuena,
JLU.Bacunbes.. — M. : U3narenbckuii neHTp «Akaaemus», 2015. — 176 c.

10



JlonoJHUTeIbHAS JIUTEPATypa

1. Imutpuera B.®. duzuka a5 npodeccuii U creruaibHOCTeH TEXHUIECKOTO
npoduig. COopHHK 3a7a4 : yuel. mocobue s CTyA. YUpexAeHUil cpen. npod.
obpazoBanus / B.®. JImutrpueBa. — 5-¢ u3f., crep. — M. : M3natenbCckuil LIEHTP
«Axanemus», 2014. — 256 c.

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

3. Msxumes .5, ®usuka : yued. musg 10 k1. 06meodpa3oBar. yupekIeHUN:
6a30BbIil U podui. ypouu / I'.S. Mskumes, b.b. byxosues, H.H. Corckwuii; mox
pen. B.M. Hukonaesa, H.A. [lapdentpeBoii. - 17-¢ u3a., mepepad. u gom. - M.:
[Ipocsemenue, 2008. - 366 c. : wi.

4 MsxumeB I'.f1. @usnka 11 kmace : yae0. mys o01meo0pa3oBaT. yIpeKICHHI:
6a30BbIit 1 ipoduit. ypoau / ['.4. Makumes, b.b. byxosues, B.M.Yapyrus; noa
pen. B.M. Huxonaesa, H.A. IlapdentreBoii. - 17-e¢ u3zz., nepepad. u gom. - M.:
[Ipocsemenne, 2008. - 399 c. : uin.

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 ®wusuka. YueOnuk. B. ®@. Imutpuena mis npodeccuit u
CHEUATbHOCTEW TEXHUYECKOTO PODUIIA.

2. http://school-collection.edu.ru/ Ennnass ~ xomutekmms — TUQPPOBBIX
00pa3oBaTeIbHBIX PECYPCOB.

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