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PaGouast iporpaMma 0011e00pa3oBaTebHol y4eOHOH THCLHITIHHDI «Dusuka» pazpaboraHa
na ocHoBe Tpebopanuit DeneparbHOro rocyJlapcTBEHHOro  CTaHAapTa  CpPEAHEro obuero
06pa3oBaHKs, MPEAbIBIACMBIX K CTPYKTYpE, CONCPKAHHIO M pE3yIbTaTaM OCBOCHHSA y4eOHOro
obweobpazoparensioro  npeamera  (GPIOC COO0), denpepaibHOro  rocyaapCTBEHHOTO
06pa3oBaTENbHOTO CTAHAApTa CPEaHero npodpecconanbioro obpasopanus (®IOC CIIO) no
cretanbhioeTh: 15.02.03 MonTax. TexHuueckoe o0CayKHBAHME W PEMOHT THAPaBIHYECKOro H

MHEBMATHYECKOTO 060PY10BaHHs (110 OTPAC/iaM)
PaGouas mnporpamma dusuka cocrtaBieHa Ha ocHoBe [IpuMepHO# mporpamMMbl

obweobpasoBarenbHoit  yueGHoit  aucummuuubl  «@uskkay U npodeccHoHaIbHbIX
oGpasoBaTeibHBIX Opranusaunii, paspaborannoit ®I'bOY IO HPIO, nportokon Nel4 ot 30
HosGps  2022r.. Konuenumu npernojapanus obuieoOpa3soBaTebHbIX  JTHCUMIUIMH € yuETOM
npogeccHOHANBHON  HANpPaBICHHOCTH IIPOrpaMM  CPEHEro npodeccHoHaibHoro  odpaszoBaHus,
peannzyeMbix Ha 6aze OCHOBHOTO obiero o6pa3oBanus, MMHHCTEPCTBOM MpocBeilieHus Poccuiickoit

®eaepannn ot 30 anpens 2021 r., NeP-98.

Opranu3auus-pazpaboTuuK
CTapoOCKOJIBCKHH Teosioropa3BeouHbIi UHCTHTYT ((punuan) ¢denepabHOrO rocyaapcTBEHHOrO
GromkeTHoro  obpa3zoBaTelbHOTO  y4ypeXxJAeHHs  Bbicmiero  oOpasoBanHus  «Poccuitickuit
rocyapCTBEHHBIH reosioropa3Bel0YHbli yauBepcuteT uMeHU Cepro OpmKOHUKHA3E»

PazpaboTumnk:
['aBpunosa Buxropus Kaz6exosHa, npenoaasarens CI'U MI'PU

PACCMOTPEHA U OJOBPEHA

Ha 3ace/laHuH IPEMETHO-IUKIIOBOH KOMHCCHH MaTEMaTHKH, GU3UKH H HHHOPMATHKH
IIpotokon Ne 8 ot « 16 » ampens 2026 rona
Ipencenarens IIK: _ ~_~45-/7 - H.C.Iaspioukuua
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1. O6masn XapaKTePUCTUKA NPUMEpPHOH pabdoueii
NMPOrpamMmMbIo01Ie00pa30BaATEIbHON TUCIUILIMHBI

Oo6mieobpazoBaTenbHas AUCIUIUTMHA «DU3HUKAY SBISIETCS 00s3aTEIIBHON
Y4aCcThIO 00111€00pa30BaTEIHHOTO IIUKJIA 00Pa30BATEIHHOM MPOTPAMMEI B
cootBercTBUU ¢ PI'OC CIIO mo cnemuanbrHocTH 15.02.03 MoHTaXX, TEXHUUECKOE
00CITy’KUBaHUE U PEMOHT THAPABIMYECKOTO U ITHEBMATHUYECKOTO 000pYA0BaHUS
(o oTpacism).

1.2. llesiu ¥ UIaHMpYeMble Pe3yJabTaThl 0CBOEHHSI JUCHMILIUHBI:

1.2.1. Hean AucUMNJINHBI:

Conepxanue mporpamMMbl 0011e00pa3oBaTeIbHON JTUCHUIUIMHEI Du3uKa
HaIPaBJICHO HA JIOCTUXKEHUE CIICTYIOIINX LIEJICH:

e (opmupoBaHue y 00y4arolMXCsl YBEPEHHOCTH B IIEHHOCTU 00pa30BaHuUsl,
3HAYMMOCTH (DU3UYECKUX 3HAHUA [JI1 COBPEMEHHOTO KBATU(DHUITMIPOBAHHOTO
CIIEIUATINCTA MPU OCYIIECTBICHUH €T0 MPOo(heCCUOHATBHOM NeATEeILHOCTH;

e OBJIaJICHUE crnenupuYecko  CUCTEeMOM bu3uYeCcKUX  TMOHATHH,
TEPMHUHOJIOTUEN U CUMBOJIMKON;

® OCBOCHHEC OCHOBHBIX (1)I/I?>I/I‘{CCKI/IX TCOpHﬁ, 3aKOHOB, SaKOHOMCpHOCTCﬁ;

® OBJIAJICHUE OCHOBHBIMM METOJAMU HAy4YHOrO IIO3HAHUA MPUPOIBIL,
UCIIOJIb3yeMbIMH B (u3uKe (HAOIIO/IeHre, OMHMCAaHWe, U3MEPEHHUE, BBIJIBIIKCHHE
TUIIOTE3, TPOBEJICHUE SKCIIEPUMEHTA);

® OBJIaJICHUC YMCHUSIMU 06pa6aTLIBaTB JaHHBIC JKCIICPHUMCHTA, O0OBACHATH
IMOJIYYCHHBIC PC3YJIbTaTbl, YCTAHABJIIMBATH 3aBUCHUMOCTH MCKIAY Cl)I/ISI/I‘-IeCKI/IMI/I
BCINMYMHAaMHU B Ha6J'IIOI[aeMOM SABJICHHUH, JCJIaTh BBIBOIbI,

e (opmupoBaHue yMeHHs pemaTh (HU3MYECKUE 3a/laud PA3HBIX YPOBHEH
CJIOKHOCTH;

® pa3BUTHE NTO3HABATEIILHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX H TBOPYECKHIX
CIOCOOHOCTEH B TIpoliecce MpUOOPETEHUsT 3HAHUM C MCTIOIB30BAHUEM Pa3TMYHBIX
UCTOYHUKOB HWH(POPMAIIMM W COBPEMEHHBIX HWH(POPMAIIMOHHBIX TEXHOJIOTHH;
yYMEHUH (pOPMYITHPOBATH K 00OCHOBBIBATh COOCTBEHHYIO MO3HIIMIO TI0 OTHOIICHHEO
K (u3ndeckoi nHMOpMAIMK, TIOTYyIaeMOi U3 pa3HbIX HCTOYHHUKOB;

® BOCHHUTAHHE UYBCTBA TOPIOCTH 32 POCCUHCKYIO (PU3UUYECKYIO HAYKY.
OcBoenue kypca O] «®duszuka» npenanonaraet peiieHrue ciaeayolux 3a1a4:

e mpuoOpereHue 3HAHUKH O (yHIAMEHTAIbHBIX (PU3NYECKUX 3aKOHAaX,
JeXKaIllUX B OCHOBE COBPEMEHHOW (DM3MYECKON KapTUHBI MHpa, MPHUHIUIOB
NeCTBUSL TEXHUUECKUX YCTPOUCTB M MPOU3BOACTBEHHBIX MPOLIECCOB, O Hanboiee
Ba)KHBIX OTKPBITHAX B 00JaCTH (PU3MKH, OKA3aBIIUX OMpPEIEIIoNiee BIUSHUE HA
pa3BUTHE TEXHUKU U TEXHOJIOTUH;



® NOHMMaHHE (PUBNYECKON CYIIHOCTH SIBICHU, MPOSBISAIOIIUXCS B paMKax
IIPOU3BOJICTBEHHO! JCATEIbHOCTH;

® OCBOCHHE CIOCOOOB HCIOJIb30BAHUA (PU3MUECKUX 3HAHUU JI pEIIeHUs
NPaKTUYECKUX U NPOo(EeCcCCHOHATBHBIX 3a7a4, OOBSCHEHHUS SBJICHUN MPUPOJIBI,
MPOU3BOJACTBEHHBIX U TEXHOJIOIMYECKUX TPOLECCOB, MPUHIMUIOB JEHCTBUA
TEXHUYECKUX NMPUOOPOB U YCTPOMCTB, oOecredeHus: 6€30MacCHOCTH MPOU3BOJICTBA
Y OXpaHbl IPUPOJBI;

e (opmupoBaHue yMEHUH  pemiaTh  y4eOHO-IIPAKTUYECKHUE  3aJauyd
duznyecKoro coaepxKaHus ¢ yu€Tom rnpodeccruoHalbHOM HAIIPaBIEHHOCTH;

® IPUOOpPETEHUE OIbITa IO3HAHUS U CaMOIIO3HAHUS; YMEHUH CTaBUTh
3aJja4uM U peuiaTh Npo0aeMbl C y4€TOM NPOoPEeCCHOHATBHON HAPaBICHHOCTH;

e (opmupoBaHME YMEHHMN HCKaTh, aHAJIU3UpPOBaTh U 00padaThHIBAThH
bu3ngecKyro nHGOPMAIHIO C YIETOM MPoheCcCHOHATHHONU HATPABICHHOCTH;

® [OJrOTOBKAa OOYYarOIMXCS K YCIEIHOMY OCBOCHMIO AUCLMILIMH U
Moayneld mpodecCHOHAIBHOrO IUKIa: (opMHpOBaHHE y HUX YMEHHH U OIBITA
JeSITEIbHOCTH, XapaKTePHBIX AJsl Mpodeccuil Win CrenuanbHOCTeH, MoIydaeMbIX
B Ipo(hecCHOHANIBHBIX 00pa30BaTeNbHBIX OPraHU3AIHIX;

® [OArOTOBKa K (OPMUPOBAHMIO OOHIMX KOMIIETEHIMH OyAyliero
CHeIHalnucTa: camMooOpa3oBaHUs, KOMMYHHKAIUH, COTPYIHUYECTBA, MPHUHITUS
pelmieHnid B CTAaHJAPTHOM M HECTAHAAPTHOW CHUTyalUsAX, IPOEKTUPOBAHMS,
npoBefeHUsT  (QU3MYECKUX  U3MepeHuil, 3(P¢eKkTuBHOro u  0e30MmacHOro
UCIIOJIb30BaHUS PA3IUYHBIX TEXHUUYECKUX YCTPOMCTB, COOTIOICHUS TIPABHIT OXPaHBI
Tpyaa npu padote ¢ puznueckuMu npudopamMu u 000py10BaHUEM.

OcoOeHHOCTh ()OPMUPOBAHUS COBOKYIHOCTH 3aJad M3y4eHUs (PU3MUKU i
CUCTEMBl  CpEHEro MNpo(ecCHOHAIBHOTO  00pa30BaHUs  3aKIOYaeTcs B
HEOOXOUMOCTH peanu3ali Npo(ecCUOHATBHON HaNpaBICHHOCTU pEIIaeMbIX
3aj1a4, yuéra 0COOEHHOCTEN chephl ACSITETbHOCTH OYAYIINX CHELUAINCTOB.

B pe3ynpTaTe 0CBOCHMS JUCHUILIMHBI 00Y4arOIINUNACS JOKEH 3HATh!

® CMBICI TIOHSATUN: (UBUYECKOE SBJICHHWE, THIOTE3a, 3aKOH, TEOpHs,
BEILIECTBO, B3aUMOJICHCTBHE, HJICKTPOMAarHUTHOE I10Jie, BOJHA, (OTOH, aToM,
aTOMHOE SAPO, HOHUZUPYIOIINE U3TyUCHUS;

e CMbICI (PU3MYECKHUX BEJIMYMH: CKOPOCTb, YCKOpPEHHME, Macca, CHIIa,
UMIYJbC, pab0Ta, MEXaHWYECKas HHEPrusi, BHYTPEHHsS HHEprus, aOCOJIIOTHas
TEMIIEPATYpa, CPENHASA KUHETHYECKas JHEPrHsl 4YacTHLl BEIIECTBA, KOJIMYECTBO
TEIUIOTHI, DJIEMEHTAPHBIN AJIEKTPUUECKUH 3apsiz;

® CMbICI (PU3MUYECKUX 3aKOHOB KIACCHMYECKOW MEXaHUKHU, BCEMHUPHOTO
TATOTEHUS, COXPAHEHHUs] JSHEPruu, HUMITyJbCAa M DIIEKTPUYECKOro 3apsja,
TEPMOJMHAMUKH, 3JICKTPOMArHUTHON MHAYKINH, (poToddhPexTa;

® BKJIAQJ| POCCUMCKMX U 3apyOeXHbIX YYEHBIX, OKA3aBLIMX HauOOJbllIce
BJIMSIHUE HA Pa3BUTHE (PU3UKU;
B pe3ynbpTaTe 0CBOCHUS TUCIUILIMHBI 00Y4AIOIIUNACS JOKEH YMETh:



¢ IIPOBOIUTDH H36JHOI[CHI/I$I, IIAHUPOBATH U BBINIOJIHATD 9KCIICPUMCHTHI,
¢ BbLIJIBUT'ATH TUIIOTE3bI U CTPOUTDH MOJICIIN,

® IPUMEHATH TOJyUY€HHbIE 3HaHUA N0 (QU3HKE U1 OOBACHEHUS
Pa3HO00pa3HbIX (U3UUECKUX SIBICHUN U CBOWCTB BEILIECTB;

® IIPAKTHUYECKH MCIOJIb30BaTh (PU3NUYECKUE 3HAHUS;
® OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POPMAIIHH;

® JCIIOJNIB30BAaTh TNPUOOPETEHHBIE 3HAHHUA W YMEHHS JUISl PEIICHHS
NPAaKTUUECKUX 3a7ad [OBCEJAHEBHOM JKM3HHM, obOecreueHus 0e30MacHOCTH
COOCTBEHHOH JKM3HHW, pAIOHATBHOTO TPUPOJIONONBL30BAHUSI U OXpPaHbl
OKPYXKAaIOIIeH CPe/Ibl.

® OMHCHIBaTh M OOBSACHSITH (DU3MUYECKHE SBJICHUS U CBOWCTBA TEJ: CBOWCTBA
ra3oB, OKHJAKOCTEH W  TBEPABIX TN, DJIGKTPOMATHUTHYIO  WHAYKIIHIO,
pacipocTpaHeHUe AEKTPOMArHUTHBIX BOJIH; BOJIHOBBIC CBOMCTBA CBETA; M3ITyYCHUE U
TIOTJIOIICHHE CBeTaaTOMOM; (poTOd(h(PeKT;

¢ OTJIMYAaTh r'MIIOTC3bI OT HAYYHBIX TGOpHﬁ;
¢ JICJIaTh BBIBOJIbI HA OCHOBC 3KCIICPUMCHTAJIbHBIX JAHHBIX,

¢ JIPUBOJUTL IMPUMCPHI, ITOKA3bIBAOIINC, YTO!: Ha6JHOI[eHI/I$I N SKCIICPUMCHT
SIBIISIFOTCSL OCHOBOM JJIs1 BBIABUKCHHA T'UIIOTE3 U TCOpHﬁ, IMO3BOJIAIOT IIPOBEPUTH
HCTHUHHOCTb TCOPCTHUYCCKHUX BBIBOJAOB; (I)I/I?)I/I‘ICCKa}I TECOpHUA OACT BO3MOXKXHOCTD
O0OBSICHITH U3BECTHBIC SIBICHHS IIPpUPOAbl U HAYIHBIC (I)&KTLI, MMpeACKa3bIBaATh CIIC
HCHU3BCCTHBIC ABJICHUA,

® IPUBOAUTH TMPUMEPHl MPAKTUYECKOTO HUCHOIB30BaHUS (PUIUUECKUX
3HAHUM: 3aKOHOB MEXaHUKH, TEPMOJUHAMUKH U DJIEKTPOAUHAMUKH B DHEPIETHUKE;
Pa3JIMYHBIX BHJOB DJJICKTPOMArHUTHBIX M3Jy4EHUM [ Pa3BUTHS pPaauo |
TEJIEeKOMMYHHUKALMK, KBAaHTOBOW (U3MKM B CO3/JaHUU SIAEPHOM HHEPreTHKH,
Ja3€epoB;

e BOCIPUHMMATh KW HA OCHOBE MOJIYYEHHBIX 3HAHUWA CaMOCTOATEIIBHO
OIleHMBaTh HMH(pOpPMAIHIO, comepkaimtytocs B coobmenusx CMU, Hutepnere,
HAaYYHO-IIOIYJISIPHBIX CTaThsIX.

® JIPUMCHSATL ITOJYYCHHBIC SHAHUSA I PCIICHHA (1)I/IBI/I‘ICCKI/IX 3aaad,

® ONpeAeNATh Xapakrep (u3Mueckoro mpouecca mno rpapuky, TadiIuue,
dopmye;

U3MEPSATH Pl (PU3MUECKUX BEIUYUH, IPEACTABIIAS Pe3yabTaThl U3MEPEHUI C
Y4ETOM HX IOIPEIIHOCTEN.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHSI 0011€00pPa30BaTENbHOI
aucHUIIMHGBI B c0oTBeTCTBHH ¢ PI'OC CIIO n Ha ocHOBe PI'OC COO

Oco0oe 3HaueHue AUCIUIUIMHA UMeeT npu ¢opmupoBaHuu U pazButuu OK
u [IK
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2. CTpykTypa ¥ coaep:kaHue 0011e00pa30BaTeILHON IUCHUIIIMHBI

2.1 O0beM TUCHUIIMHBI U BBl y4eOHOH padoThl

Buna yueonoii O0beM B
padoThbI qacax
O0bem o0pa3oBaTeIbHOI MPOrPaAMMBI 174
AUCHUTLINHBI

1. OcHOBHOE coiep:KaHHe 168
BT. 4..
TeopeTudyecKkoe o0ydeHue 52
nabopaTOpHbIE 3aHATUS 4
KOHTPOJIbHBIC PA0OTHI 12
2. [IpodeccnoHaIbHO-OPHEHTHPOBAHHOE 88
cojiepKaHue
BT. U..
TEOpETHUECKOE 00yUeHNe 64
1abopaTOPHBIC 3aHATHS 24
caMOCTOATENIbHAsI paboTa 6
KOHCYJIbTaIUs 6
IIpomeskyTouHas arrecTanus (IK3aMeH) 6

16



2.2. TemaTH4ecKHil VIAH U COAePKaHHE TUCUHUILIMHBI «DU3HKA»

HaunmenoBanu

epa3ielioB u
TEM

Conep:xanue yueOHOro MarepuaJa,
J1a0opaToOpHbIE U
NpakTH4YeCcKue padoThl,
HHIMBUAYAJIbHBIH MPOEKT
(ecnu npedycmompenol)

(0111 8
eM
yac
0B

dopmMupyem

ple 00IIMe U

npodeccuon
aJibHbIe
KOMIeT
eHIIUM

1

2

W

4

BBenenue.
du3zuka n
METO/bI
HAY4HOI'0
MO3HAHUSA

Conep:xkanue y4eOHOT0 MaTepHaJa:

Ouzuka — (QyHIZaMEHTanbHAasT Hayka O TIPUPOIE.
EcTecTBeHHO-Hay4HBIN METOJI IO3HAHUS, €0 BO3MOXHOCTH|
U TPaHUIBl NPUMEHUMOCTH. OKCIEPUMEHT MU TEOpUs B
nporecce MO3HAHUS MIPUPOJIBI. MonenupoBanue
¢u3nueckux SBICHUH U mpoleccoB. Poib skcnepuMenTa U
TEOpUH B Mpolecce TMOo3HaHUs Mpuponabl. Duszndeckas
BEJIMYMHA. dusnueckue 3aKOHBI. I'panuupl
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB U Teopuil. [Ipunimm]
cootBeTcTBUA. [loHATHE O (U3MYECKON KapTUHE MUpa.
[TorpemnocTn M3MEpPEHUI (bU3UIECKUX BEJIMYMH.
3nauenue uzuku npu oceoenuu npogpeccuii CIIO u
cneyuansnocmeii CII0™

OK 03
OK 05

Pa3zgen 1. Mexanuka

124
F)

Tema 1.1
OcHOBBI
KHHEMATHKH

Copep:xxanue y4eOHOIro MaTepuasa:

MexaHndeckoe NBUKEHHE W €ro BHUIbl. MarepuajibHas
touka. Ckanapuvie u  eeKkmopHvle  u3zuuecKkue
éenuuunsl. OTHOCUTEIBHOCTh MEXAHUYECKOIO JBUKCHUS,
Cucrema otcuera. IIpunnun otHocurensHocTH [anmuies.
Criocobb1  ommcanust JBWKeHus. Tpaexkropus. IlyTs.
[lepememienue. PaBHOMepHOE NPAMOJMHEHHOE IBHKCHUE.
CxopocTb. YpaBHEeHHE OBUKECHUSI. MTHOBEHHas: W CPEIIHsIS
cKkopocTd. Yckopenue. [IpsamonnHeldHOE NBUXKEHHE C
MOCTOSIHHBIM ~ YCKOpPEHHEM. JIBHJKEHHE C TMOCTOSIHHBIM|
YCKOpEHUEM CBOOOHOTO najgeHusa.  PaBHOMepHOe
JBUKEHUE TOUYKM 10 OKPYKHOCTH, YIJIOBasi CKOPOCTb.
[lenTpocTpeMuTENBHOE YCKOpEHHE. Kunemartukal
a0COJIIOTHO TBEPJIOTO TeJia

Tema 1.2
OcHOBBI
TAHAMHUKHA

Conep:xxanue y4eOHOro MaTepuaJa:

OcHoBHas 3agada jguHamukua. Cumima. Macca. 3aKkOHBI
Mexannku Hprotona. Cuiibl B npupoge. Cunna TSXKECTH U
CHWJIa BCEMHPHOTO TATOTEHUSA. 3aKOH  BCEMUPHOTO
tarotenus. llepBas kocMuueckas CKOpPOCThb. JIBHUKEHHE
maHeT U Masnelx Ten ConHedHoU cuctemsl. Bec.
Hesecomocts. Cuibl ynpyroctu. Cunst mpenus

Tema 1.3
3aKO0HBI

COXpaHEHMS B

MEXaHUKeE

Conep:xkaHue y4eOHOT0 MaTepuaJia:

Wmnynee Ttena. Mmmynbc cuiibl. 3aKOH COXpPAHEHUS
uMiynbca. PeaktuBHOe — nBHkeHHE. Mexanuueckas
paboma u mowypocms. Kunemuueckan Inepeus.

Homenuuanbnaﬂ IHep2ui. 3akon COXpAaHEeHUusn

OK 01
OK 02
OK 04
OK 05
OK 07
MK3.1..
MK 3.3.
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MexaHuueckoil IHepeuu. Pabora CUIIBI TSHKECTH U CHIIBI
ynpyrocti. KoncepBarususle cuiibl. IIpumenenue 3aKkonoe
coxpanenus. VIcnonb3oBaHUWE 3aKOHOB MEXAHUKU IS
O6’b$ICHeHI/I$I ABHNKCHU A HGGGCHBIX TSI W JIA Pa3BUTHUA
KOCMHNYECKUX HCCHGHOBaHHﬁ, rpanviibl OPUMCHHUMOCTU
KJIACCUYECKOW MeXaHukH. IIpakmuueckoe npumenenue
duzuueckux 3HAHUIL 6 NOBCEOHEGHOU MHCUZHU O/
UCNONBb30BAHUA NPOCHBIX MEXAHUZMOB, UHCIPYMEHM 0B,
MPAHCROPMHBIX CPEOCmE

Pewenue 3a0au c npogheccuonaibHoll HaNPABIEHHOCMbIO RO PA30ely 2
«Mexanuka»
Pa3nes 2. MoJiekyasipHast GU3NKa U TEPMOAMHAMHMKA 34 OK 01
12/ OK 02
4) OK 03
Tema 2.1 Coaep:xanue y4e0HOro MaTepuaJjia: 6 OK 04
OcHoBBI OCHOBHBIE ~ TIOJIOKEHUS  MOJIEKYJIIPHO-KHHETHUYECKOU OK 05
MOJIEKYJAPHO | Teopun. Pasmepsl U Macca MOJEKyl U aTOMOB. OK 07
- BbpoyHnoBckoe JIBHOKCHHE. Cutel u SHEPrus MK 3.1..
KHHETHYEeCKOI| MEKMOJIEKYIISIPHOTO B3aHMO/ICHCTBUSL. Crpoenue MK 3.3.
TEOpHH ra3o00pa3HbIX, XUIKAX U TBEPAbIX Tel. MpeanbHblil ras.
JaBnenue raza. OCHOBHOE YypaBHEHHE MOJIEKYJSPHO-
KUHETHUYECKOM TeopuH Ta3oB. Temmepatypa u ee
U3MEpEHHE. AOGCOTIOTHBIH HYJIIb TEeMIIepaTyphl.
TepmoauHaMuueckas IIKajga Temieparypel. Temmneparypa
3Be31. CKOpPOCTH ABUKEHUS MOJIEKYJT M UX H3MEpEHHE.
Ypasnenue cocmoanua uoeanvnozo 2aza. zonpoueccs! u
ux rpaduxu. Iazoevie 3akonvi. Monapnas 2azoean
nocmoanHan
Pewienue 3a0au c npogheccuonanvHoii HANPALIEHHOCHbIO 2
JlaGopaTopHble 3aHATHUS: 2
Jlabopamopnas paboma Nel. VIzyuenue ogHOTO U3
M30IPOLIECCOB
Tema 2.2 Coaepsxkanue y4eOHOro MaTepuaJia: 6
OCHOBBI Buytpenunsis sHeprust cucrteMbl. BHyTpeHHss sHeprus
TepMOIMHAME | MJICATIbHOTO Ta3a. Paboma u mennoma Kak Gopmol
KH nepeoauu IHepzuu. Tennoemkocmo. Yoenvnaa
mennoemkocmsy. KonuuecTBO  TEIUIOTHL.  YpagHneHnue
menno6ozo 6Oananca. llepBoe Havano TEPMOIUHAMUKHU.
AnunabaTHbI mporiecc. Bropoe Hawamo TepMOIWHAMUKH.
Ilpunyun oeitcmeus mennoeoii mauwiunvl. Tennoevie
oeuzameonu. K1l mMennoeozo osuzameins.
Xonoounvuovie mawunpl. OXpasa npupoibl
Pewienue 3a0au c npogheccuonanvHoii HanpPaeIeHHOCHbIO 2
Tema 2.3 Conepxanue yueOHOro MaTepuaJia: 8
Arperartnble | McnapeHne u koHjeHcanus. HacbllieHHbII map U ero
COCTOSIHMSl | CBOWCTBA. AOCONIIOMHAA U OMHOCUMENbHAA 671ANCHOCHLD
BelllecTBa U | 8030yxa. [Ipubopsl Ui ornpenenaeHus] BIaKHOCTH BO3AyXa.
(pazoBble Touka pocel. Kumnenue. 3aBUCUMOCTb TEMIEpPaTyphl
nepexoAbl | KUIMEHHUs OT JAaBieHus. Kpurnueckoe coCcTostHME BELIECTBA.
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Ilepezpemuii nap u e20 ucnonv3osanue 6 mexHUKe.
XapakTepucTuka  KUAKOTO COCTOSTHUS BEIIECTBA.
IToBepxHOCTHBIN CJIOU JKUJKOCTH. OHeprus
MMOBEPXHOCTHOTO CJ1041. bvoxHui MOPSIOK.
Ilosepxnocmuoe namsaxicenue. Cmauusanue. fenenusn na
2panuye xdcuokocmu ¢ meepovim menom. KanumisipHbie
ABJIEHUS. XapaKTEepPUCTHUKA TBEPJIOTO COCTOSHUS BEIECTBA.
Kpucranmmaeckue u amopdubie Tena. Ympyrue CBOWCTBA
TBepAbIX Ten. 3akoH ['yka. MexaHuueckue CBOMCTBA
TBepabIX Ten. Ilmactudeckast (octatouHas) aedopmariusi.
Tennosoe pacuwiupenue meepovix menl U HCUOKOCHEIL.
Koagppuuyuenm nuneiinozo pacuwupenusn. Korgppuyuenm
00béMHO020 pacuiupenusa. Yuem pacuiupenus 6 mexxHuke.
ITnasnenue. Yoenvnaa menjioma njaaenenus.
Kpucramnuzauusa.  Ilpakmuueckoe  npumenenue 6
NOBCEOHEBHOU HCUZHU (PU3UYECKUX 3HAHUIL O CEOUCMBEAX
2a308, HcuoKocmeil U meepovlx mein

Pewenue 3a0au ¢ npogheccuonanvroil HaNPAGIEHHOCMbIO

JlaGopaTopHble 3aHATUA:

Jlabopamopnasa paboma Ne2 Onpedenenue enaxcnocmu
6030yxa.

Vlabopamopnas paboma Ne3 Onpedenenue KoIhpuyuenma
n06EPXHOCMHO020 HAMANCEHUA HCUOKOCHU

[\S)

KontpoabHnas padora Nel «MonekynspHas pu3nuka u
TEPMOJNHAMUKAY

Paznen 3. DiiekTpoanHamMuKa

74
(34/18)

Tema 3.1
DIIEKTPUYECKO
e moJie

Conep:xxanue y4e0OHOro MmaTepuaJa:

Inexkmpuueckue 3apaobl. DIEMEHTAPHBIN AIEKTPUUYECKU]
3apsii. 3aKon coxpanenus 3apsaoa. 3akon Kynonua.
DJIeKTpUYEecKass  MOCTOSIHHAs.  DJEKTPUYECKOe  IMOJIe.
HanpsbkeHHOCTs  3yekTpuueckoro  nosid.  IIpuHnun
cynepno3uuuu noneil. IIpoeoonuku 6 3nekmpuuecKom
none.  Jlusnekmpuku 6  I1EKMPUYECKOM  hoJle.
Honapusayusn OuUl1IeKMpUKoe. PaGora cu
anekTpocTarnyeckoro  mois.  [lorennman.  Paznocmo
nomenyuanos. Ceazo Mexncoy HANPANHCEHHOCMBIO U
PA3HOCMbIO  NOMEHUUAN08  INEKMPUUECKO20  NOJIA.
Inexkmpoemkocmes. Eounuyn INEKMPOEMKOCHU.
Konoencamopot. Coedunenue  KOHOeHcamopos 6
oamaperw. Duepcus  3apANCEHHO20  KOHOEHcamopa.
OHeprus AIIEKTPUYECKOTO IOJISL. Ilpumenenue
KOHOeHcamopos

10

Pewienue 3a0au c npogheccuonanbHoli HANPaeIEHHOCMbIO

JlaGopaTopHble 3aHATUSA:
Jlabopamopnaa paboma Ned. Onpeoenenue
INEKMPUYECKOU EMKOCHIU KOHOEHCAMOopPo8

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07
MK3.1..
MK3.3..
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Tema 3.2 Coaepixkanue y4eOHOro MaTepuaJa: 10
3aKkoHbI VYcnoBusg, HeoOXoAuMble  JUIsl  BO3HUKHOBEHHUS U
MOCTOAHHOIO | TIOJIEpXKAHUS  dJeKTpuyeckoro Toka. Cuna Toka H
TOKA IJIOTHOCTh TOKa. 3akon Oma 0aa ywacmka yenu.
3asucumocms  INEKMPUUECKO20 CONPOMUGIEHUA OM
Mamepuana, ONUHBl U NIOUWLAOU HONEPEUHO20 CEYEHUs
npoeooHuKa. 3asucumocmo INNEKMPU4eCcKo2o
CONPOMUGIEHUA NPOBOOHUKOE OmM  MeMnepamypul.
Temnepamypuouii  KoIppuyuenm  conpomueieHus.
Ceepxnpoeooumocme. Paooma u MowgHOCHb
nocmoannozo moka. Tennogoe Oeiicmeue moka. 3aKoH
Jicoyna—J/lenya. Inekmpoosudicyuias cuna ucmo4HuKa
moka. 3akon Oma 0na nonnoi yenu. InekmpuueckKue
uenu. Ilapannenvnoe u nocnedosamenvHoe coeouHeHue
nposoonukos. 3axkonvl Kupxzogpa ona yzna. Coeounenue
UCMOYHUKOG IJIEKMPUYECKOUl IHEPLUU 6 Damapero
Pewenue 3a0au ¢ npogheccuonanvbHoil HANPAGIEHHOCMbIO 4
JlaGopaTopHble 3aHATHS:
Jlabopamopnan padoma Ne5 Onpeoenenue yoenoHo2o 2
conpomueieHus npoGoOHUKA. 2
Jlabopamopnas paboma Neb6 Onpedenenue mepmuueckozo 2
K0I(hpuyuenma conpomuenenusn meou. 2
Jlabopamopnas paooma Ne7 Hzmepenue 3/1C u 2
6HYMPEHHE20 CONPOMUBIEHUA UCHOYHUKA MOKA. )
Jlabopamopuaa paboma Ne8 H3yuenue 3aKono06
nocne006amenbHO20 U nAPaANiIeIbHO20 COEOUHEHUIL
nPOBOOHUKOG.
Jlabopamopuasa paboma Ne9 Hccnedosanue
3A6UCUMOCIU MOWHOCHU 1AMAbl HAKATUGAHUA OM
HANPANCEHUSA HA €€ 3adHCUMAX.
Jlabopamopnas pavoma Nel) Onpeoenenue KIIJ]
INeKMPONTUMKU
KonTpoabHnas padora Ne2 «Onexkrpudeckoe mosie. 3aKoHbl| 2
MIOCTOSTHHOTO TOKa
Tema 3.3 Conepxanue yueOHOro MaTepuaJia: 8
duexkTpuye | DIEKTPUYECKUN TOK B METAJIAX, B JIEKTPOJIMTAX, ra3ax, B
CKMil TOK B | Bakyyme. nekmponu3. 3akon 3jnekmpoausa Dapades.
pasiu4Hbl | Inekmpoxumudeckui IKeueanenm. Buowt 2azoevix
X cpeaax paspadoe.  TepmosnekTpoHHas  smuccus.  Ilnmasma.
Dnexkmpuueckuii mok 8 noaynpogoonuxax. CoOCTBEHHas
U MpUMECHasi MPOBOAUMOCTH. P-n mepexon. Ilpumenenue
noaynpoeoonuxkos. lloaynpoeoonukoswvie npudopui
Pewenue 3a0au ¢ npogheccuonanvbHoil HANPAaAGIEHHOCMbIO 2
JlaGopaTopHble 3aHATHUS:
Jlabopamopuaa paboma Nell Onpeoenenue 2
INEKMPOXUMUYECKO20 IK6UBAIEHMA MeOU
Tema | Copepxxanue yueOHOro MaTepuaja:
3.4
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MarnuTHo | BekTop MHAYKIMM MarHutHoro nois. HanpsbkeHHOCTh 6
€ nmoJe MarHuTHOTO T0Js. JlecTBME MAarHWTHOTO TIONS Ha
MIPSIMOJIMHEMHBIM IIPOBOJHUK C TOKOM. B3aumoneicrsue
ToKOB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MaruautHsbIi moTok. PaboTa mo nepeMenieHuio mpoBOIHUKA
C TOKOM B MAarHUTHOM MoJie. J[eiicTBHE MarHUTHOTO MOJIS
Ha aABwkymwmica 3apan. Cuna Jlopenua. Ilpumenenue
cunet  Jlopenya. OnpeneneHue yIaeabHOTO — 3apsja.
Macnumnvie  ceoiicmea  eeuwjecmea.  Maznumnasn
npornuyaemocmsy. CoHEUHAs] AKTUBHOCTh U €€ BIIMSHHE
Ha 3emuro. MarautHbie Oypu
Pewienue 3a0au c npogheccuonanvHoii HanPaAeIEHHOCHbIO 2
Tema 3.5 Conepxanue yueOHOro MaTepuaJa: 6
DJIeKTpOo Henenue 3Inekmpomachumnou  undykyuu. IlpaBuino
MATHUTH JleHma. 3akoH 5JIEKTPOMarHUTHOW MHAYKIUMU. Buxpeeoe
af anekmpuyeckoe noje. DJIC WHIYKIIMU B JBWKYIIUXCA
HHAYKIHA IIPOBOJIHUKAX. Henenue CaAMOUHOYKUUU.
| Hnoykmuenocmo. Inuepeus MazHUMHO20 nOJA MOKA.
B3auMoOCBA3p  JNEKTPUYECKMX M  MAarHUTHBIX  IOJEH.
DNEeKTpOMarHuTHOE OJIe
Pewenue 3a0au ¢ npogheccuonanbHoil HANPAGIEHHOCMbIO 2
JlaGopaTopHble 3aHATHUS:
Jlabopamopuasa paboma Nel2 H3yuenue sagnenusn 2
IIEKMPOMACHUNMHOU UHOYKYUU
KonTtpoabsnas pa6ora Ne3 «MarautHoe nose. DJeKTpOMarHUTHAs 2
VHIYKLUS
Pazpen 4. 20
Kosaebanus u (8/2)
BOJIHBI
Tema 4.1 Conepxxanue yueOHOro MaTepuaJia: 4 OK 01
Mexannue | KonebGarenpHoe paBwkeHue. ['apMoHHMUYeckue KojeOaHUsI. OK 02
CKHue CBoOognble MexaHHueckue KoneOanus. IlpeBpamieHue OK 04
KoJIeDaHW | DHEpPruu TMpH KoseOaTelbHOM nBUkeHHH. CBOOOIHBIE OK 05
U 3aTyXawIiue MexaHndeckue koinebanus. MareMaTudecKuit OK 07
BOJIHbI MasATHUK.  IIpyxuHHBII  MasTHUK.  BbIHyXICHHBIC nI'I}f( % 13
MexaHudeckue konebanus. Pezonanc. A
Ilonmepeunsle ¥ TPONOJIbHBIE BOJHBL. XapaKTEPUCTUKH]
BOJIHBL. 3BYKOBBIE BOJHBL. YJIBTPA3BYK U €r0 NPUMEHEHUE
Tema | Cogep:kaHue y4eOHOro MaTepuaa: 10

21




4.2
JIEKTPOM
arHUTHbIE
KoJie0aHu
sl M1 BOJIHBI

CBoOoiHbIC AMIeKTpOMarHuTHBIE Kojiebanus. [IpeBpaienue
SHEepruu B KosebareabHOM KoHType. Dopmyna TomcoHa.
3aryxaromme 3JIeKTpOMarHuTHele Kosebanus. ['eneparop
HE3aTyXarolux 3JEKTPOMArHUTHBIX KoseOaHui.
BeinyxaeHHsle aiekTpudeckue koneOanus. Ilepemennuiii
mok. I'enepamop nepemennozo moka. Emkocmuoe u
UHOYKMUGHOE CONPOMUGTIEHUA NEPEMEHH020 MOKA.
Akmuenoe  conpomuenenue. 3akon  Oma  0na
INeKmpu4ecKoil yenu nepemennozo mokxa. Paboma u
MOWHOCMb  nepemennozo  moka. Pe3zonanc ¢
anekmpuyeckou  uyenu. Tpancgpopmamopwvr.  Toxu
evicokoit  wacmomwl.  Ilonyuenue, nepedaua u
pacnpeodenenue IneKmpoInepzuu. IIEKTPOMArHUTHOE
MoJie Kak OCOOBIM BHJ MaTepUU. OIJIEKTPOMarHUTHBIC
BoTHBL. CBOWCTBa AJIEKTPOMArHUTHBIX BOJIH. BubOparop
Iepna. OTKpPBITHIN KoJieOaTeIbHBIN KOHTYP.
N3obperenne  paguo  A.C. IlomoBeiM. IlonsitHe o
pamuocBsizu.  Ilpunuun  paagnocBsizu.  [IpumeHenue
3JIEKTPOMArHUTHBIX BOJIH

Pewenue 3a0au ¢ npogheccuonanbHoil HANPAGIEHHOCMbIO 2
JlaGopaTopHble 3aHATHUS:
Jlabopamopnan paooma Nel3 H3yuenue padomut 2
mpauncgopmamopa
Kontpoabnas padora Ne 4 «Konebanusi 1 BOJIHBD) 2
Pazpea 5. 20
Onrtuka (4/-)
Tema 5.1 Coaepixkanue y4eOHOro MmaTepuaJa: 4 OK 01
IIpupona ToueuHnblii UCTOYHUK cBeTa. CKOpPOCTh pacHpOCTPaHEHUS OK 02
cBeTa CBETa. 3aKOHbl OTPAKEHUA M TNPEJIOMIICHHS CBeTa. OK 04
Conneunsle u JyHHBIE 3aTMeHus. [lpunnun [roireHca. OK 05
[onmHoe otpakenue. JIunssl. IlocTpoeHne n3o0paxeHus B ?:I((% 13
nuH3ax. PopMyna TOHKOW JIMH3BL. YBEJIMYEHUE JIUH3BL o
I'maz kak omnrtuyeckas cucrema. OnTHueckue MPHOOPHI.
Teneckonwl.  Cuna ceema. Oceeuwrénnocmo. 3aKOHbL
oceeuieHHoCmu
Pewenue 3a0au ¢ npogheccuonanvbHoil HANPAaAGIEHHOCMbIO 2
JlaGopaTopHble 3aHATHUS:
Jlabopamopnas paboma Nel4 OnpeneneHue mokazaremis 2

MMPCJIOMJIICHUSA CTCKJIA
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Tema 5.2
BoanoBble
CBOMCTBA
cBeTa

Conep:xaHue y4eOHOT0 MaTepuaJa:

Wutepdepennus cBera. KorepeHTHOCTh CBETOBBIX JIydeH.
Nutepdepentius B ToHKMX 1ieHkax. Kombiia HproToHa.
Hcnonb3oBanue wuHTephEepeHINH B HayKe M TEXHHKE.
Hudpakius ceeta. Jdudpakius Ha meIu B MapaielbHbIX
nydax. Jluppakunonnas pemerka. [Tonstue o ronorpadumu.
[Tonspuzanus mnonepeunbix BoaH. [lonmsipuzanms cBera.
HBoiinoe nyuenpenomiieHue. Ilonspounasl. [ducnepcus
ceeta. Buapl wuznydenuid. Buabl criekTpoB. CHEKTpbl
ucnyckanus. CnekTpsl noryomeHus. CrekTpalbHbIi
ananu3. CriekTpanbHbIe KIAcChl 3Be3l. YIbTpaduoneToBoe
uznydenue. MHdpakpacHoe wuznydeHue. PeHTreHoBckue
nyun. X ipupona u coiictsa. Illkana a1eKTpoMarHuTHBIX
U3JIy4CHUN

JlabopaTopHbIe 3aHATHS:

Jlabopamopnas paboma Nel5 Onpenenenve JIMHBI
CBETOBOM BOJIHBI C TOMOILBIO AU(DPAKITIOHHON PEIIETKH.
Jlabopamopnas paboma Nel6 HabmroaeHue CIIONIHOTO U
JIMHEIYaTOro CEeKTPOB

KonTpoasnas

padora Ne 5 «OnTuka»

Tema 5.3
CrnenuajbHasi
Teopusi
OTHOCHTEJILHO
CTH

JIBukeHHne co CKOpocThio cBeTa. [locTynaTsl Teopun
OTHOCUTEJIBHOCTH U CIEACTBUS U3 HUX./HBapHMaHTHOCTb
MOJyJIsI CKOPOCTH CBETA B BaKyyMme. DHeprus nokost. CBs3b
Macchl ¥ HEPTUU CBOOOIHOM YacTUIIBL. DIEMEHTHI
PENSTUBUCTCKON JUHAMHUKH

Pa3znen 6. KBanTtoBas ¢pusuka

12
2/)

Tema 6.1
KBanroBas
ONITHKA

Conep:xxanue y4e0OHOro MaTepuasia:

KBanroBas rumnore3a Ilnanka. TemioBoe u3IydYeHHE.
KopnyckynsipHo-BonHoBoi nyanu3Mm. ®otonbl. I'nnotesa
ne bpoiisis 0 BOJHOBBIX cBOMCTBax yacTuil. COOTHOIICHUE
HeomnpeneneHHocTel  ['eiizeHOepra. JlaBmenue  cBera.
Xumnueckoe nerictesue csera. Oneitel [1.H. JleOeneBa u
H.W. BaBunoBa. @omorgpghexm. Ypaeuenue Jiinuwimeitna
ona gomorppexma. Buewinuit homoirnekmpuueckuil
Ipgexm. Buympennui domorpgpexm. Tunwu
domornemenmos. Ilpumenenue homorpghexma

Tema 6.2
Pdusuka aToma
HATOMHOI0
sapa

Conep:xxanue y4eOHOIro MaTepuasia:

Pa3Butue B3risiioBHAa  CTpoeHHME  BemlecTtBa.  Mojenu
CTPOEHHUSI aTOMHOTO siipa. 3aKOHOMEPHOCTU B aTOMHBIX
CIeKTpax Bojopoaa. fAnmepHas monenb atoma. ONbBITI
3. Pesepdpopna. Mogenr aroma Bomopoma mo H. Bopy.
KBanrtoBsie noctynatel bopa. Jlazepwpl. PainoakTHBHOCTD.
3aKkOH  paJuMOaKTUBHOIO  pacraja. PagnoaxkTuBHEBIE
npeBpamieHuss. CriocoObl HAOMIOACHUS W PETUCTPAIU
3apsokeHHBIX vactuil. Oddext BaunoBa — YepeHkona.
Crpoenue aromHoro sapa. Jledhekt wmacchl, 3HeEprus
CBSI3M M  YCTOMYMBOCTH AaTOMHBIX sjep. SaepHbie
peakuun. Aoepnaa snepeemuka. IHEPTETUUECKUIN BBIXO]

OK 01
OK 02

OK 04
OK 05

OK 07
MK3.1..
MK 3.3.
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ANEepHBbIX peakuuil. MckyccTBeHHas paavMOAaKTUBHOCTB.
Henenne Tmsokenbix spep. llenmnas sAnepHas  peakuus.
Vnpasnsemass wnenHas peakuus. SnepHbId  peakTop.
TepmosinepHblii  cuHTe3. OHeprusa 3Be3d. llomydenue
PAaOUOAKTUBHBIX  H30TOIIOB U UX  IIPUMEHEHUE.
buonornueckoe neUCTBUE PaTUOAKTUBHBIX H3JIY4CHUH.
DneMeHTapHbIe YaCTULIbI

KoutpoabsHnas padora Ne 6 «KanTtoBas ¢puznka» 2

Pa3nen 7. Ctpoenue Beenennoii 6
Tema 7.1 Conep:xanue yueOHOro MaTepuaJia: 2 OK 01
Ctpoenue ConHeuHas CHCTeMa: TUIAHEThI U MaJIble Tella, CHCTeMa OK 02
ConHeuHOM 3emns—JIyHa OK 03
CHCTEMBI OK 04
Tema 7.2 Conep:xanue yueOHOro MaTepHaJia: 2 OK 05
Oomonus  (Ctpoenne u sBomonus Comnna u 38é31. Kinaccudukanus OK 07

Bcenennoit  3pésn. 3BE3/1bI M MCTOYHUKH UX SHEPTUH.

lNanaktuka. CoBpeMeHHbIEC MPEICTABIECHUS O CTPOCHHUH U
sBOoTIONNY Beenennon

JlabGopaTropHble 3aHATHSA:

Jlabopamopnas paboma Nel7. 3ydeHue KapThl 3BE3JHOTO 2
Heba
IIpoMe:kyTOUHASI aTTECTALMSA: SK3aMCH
Bcero: | 174
180

YcaoBus peajau3anum NporpaMmMsbl 001eo0pa3oBaTe IbHOM U CHUIIIMHBI

3.1. TpeOoBaHusi K MUHUMAJBLHOMY MATEPUAIBLHO-TEXHUYECKOMY
o0ecrne4eHnIo

Peanmuzanms y4eOHOM JuCHMIUIMHBI TpeOyeT Haauyusi y4dyeOHOro KaOWHEeTa u
naboparopuu HU3MKH.

O6opynoBaHue yueOHOTO KaOMHeTa:

MOCaJI0YHbIE MECTa MO KOJMYECTBY OOYyYalOIIMUXCS, KJIacCHas JOCKa, pabouee MecTo
Iperno/iaBaTe’is.

ABTOMAaTU3UPOBAHHOE paboyee MECTO ¢ MOAKIOYEHUEM K ceTh HTepHeT:

KOMITBIOTEP, MYJbTUMEAUNHBIA MPOEKTOpP, OJKpaH MPOEKIMOHHBIA HACTEHHBIN
PYJIOHHBIN.

VYueOHbIe KOMIUIEKTHI JJII MPOBEACHUS JTa00PATOPHO-TIPAKTHUECKUX PaOOT.

TexHuueckue cpencTra 00yICHHUS:

[Mudposas naboparopus 1o GpusnKe A yUUTEIs;

[Mudposas naboparopus o GpusnKe A1 yICHHUKA;

Becwl TexHHYECKHE ¢ pa3HOBECAMH;

Komrutekt 1st 1a00paTopHOTO MPAaKTUKyMa 10 OTITHKE;
Komrutekt is1st 1ab0paTopHOTO MPAKTUKyMa 110 MEXaHHKE,
Komrutekt anst mabopatopHOro MpakTHKyMa MO MOJEKYISPHOM

AN e
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bu3MKe U TEPMOANHAMUKH;

7.  KommexT ans mabopaTOpHOTO MPaKTUKyMa MO AJIEKTPUUYECTBY
(c reneparopom);

8.  KoMmuiekT 1t u3yueHus: BO300OHOBISIEMBIX HICTOUHUKOB SHEPTUU
(conmHeuyHOW, BETpPOBOM  dsHepruu, OWO-, MEXAHUYECKON U
TEPMOIJIEKTPUUECKOMIHEPIETUKN );

9. AwmmepmeTp 1a00paTOPHBIN;

10. BoabT™meTp 1ab0paTOPHBIIL;

11. Konopumetp ¢ HaboOpoM KalOpUMETPHUUECKUX TEI;

12. TepmomeTp 1a00paTOPHBIL;

13. KommuiexkT sl M3y4eHHMs OCHOB MEXAHWKH, ITHEBMATHKU U

BO300HOBJIIEMBIX UCTOYHUKOB 9HCPIruu;

14. bapomertp-anepous;

15. biok nutanus peryanpyeMblit;

16. Beb-kamepa Ha OJIBUYKHOM LITATHBE;

17. Buneokamepa it pabOThI C ONTHYECKUMH TPHUOOPAMU;
18. T'enepaTtop 3ByKOBOW;

19. T'urpometp (IICUXpPOMETD);

20. I'py3 HabopHBbIH;

21. JIuHaMOMETp JE€MOHCTPALIUOHHBIN;

22. KommiekT nocyabl JEMOHCTPALMOHHON C TPUHAJIC)KHOCTIIMU;
23. MaHoMeTp KUAKOCTHOW AEMOHCTPALMOHHBIH;

24. Metp N€MOHCTPAIUOHHBIN;

25. MuKpOCKOI J€MOHCTPAllMOHHBIM;

26. Hacoc BakyymHbIii KOMOBCKOTO;

27. CTONHUK NOABEMHBIN;

28. lllTaTuB neMOHCTpalIMOHHBINA (PU3UUECKUI;

29. DNEeKTpOIUINTKA;

30. HaGop 1eMOHCTpaIlMOHHBIN M0 MEXaHUYECKUM SIBICHUSIM;
31. HaGop [aeMOHCTpallMOHHBIM 10 JUHAMUKE BpallaTeIbHOTO
JIBIKCHUS;

32. HaGop 1eMOHCTpPAIIMOHHBIN M0 MEXaHUUYECKUM KOJIeOaHUSIM;
33. HaGop 1eMOHCTpallMOHHBIN BOJHOBBIX SIBJICHUI;

34. Benepko Apxumena;

35. Masarauk MakcBeia;

36. HaGop ten paBHOro 00BneMa;

37. HaGop Ten paBHOM MaccCh;

38. Ilpubop s AeMOHCTpaIy aTMOC(EPHOTO JTaBICHUS;

39. Ilpusma, HaKJIOHSIOIIASCS C OTBECOM;

40. Ppluar 1€MOHCTPAIIMOHHBIN;

41. Cocyapl cooOMIaroNINecs;

42. CrakaH OTJIMBHOW IEMOHCTPALIMOHHBIN;

43. Tpybka HproToHa;

25



44,
45.

[Tap ITackas;
HaGop nemMoOHCTpalMOHHBIA 1O MOJIEKYJSIpHON (uU3HKE U

TCIIJIOBBIM ABJICHUAM,

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Ha6op neMoHCTpanimoOHHBIH 110 Ta30BbIM 3aKOHAM;

Habop xanuiisipos;

TpyOka /uist IeMOHCTpAIMK KOHBEKIIUU B KUIKOCTH;

[{nnmHIpBEI CBUHLIOBBIE CO CTPYIOM;

[ITap ¢ konbLOM;

BBICOKOBOJIBTHBIN HCTOYHUK;

['enepatop Ban-ne-I"paada;

Josumertp;

KamepToHbl Ha pE30HAHCHBIX SAIINAKAX;

KommuiekT npubopoB ¥ NMPUHAAIEKHOCTEH 1A AEMOHCTpPAlluU

CBOMCTB OJICKTPOMArduTHBIX BOJIH;

56. Kowmrekt npubopoB Asisi U3yuyeHUs! MPUHIUIIOB paguonpruemMa u
panuonepenayu;

57. KoMIUIEKT NPOBOJIOB;

58. Maruut ayroo0pasHsblii;

59. MarHur noJiocOBOM JEMOHCTPALIMOHHBIH;

60. MammuHa s5nekTpoopHasi;

61. MasTHUK IEKTPOCTaTUYECKHIA;

62. Habop no u3ydeHnto MarHUTHOTO MOJIs 3EMIIH;

63. HabGop neMOHCTpallMOHHBIM O MAarHUTHOMY TIOJIFO KOJBIIEBBIX
TOKOB;

64. Halop neMOHCTpaIlMmOHHBIH 10 MOTYIPOBOAHUKAM;

65. HaGop 1eMOHCTpaIIMOHHBIN 110 TOCTOSTHHOMY TOKY;

66. HabGop 1neMOHCTpallMOHHBIA 1O 3JIEKTPUYECKOMY TOKY B
BAKYYME;

67. HabGop neMoHCTpaIMOHHBIN TIO AJIEKTPOIMHAMUKE;

68. Habop nns AeMOHCTpali MarHUTHBIX MOJIEH;

69. Habop nis AeMOHCTpallUU JIEKTPUUECKUX MOJIEH;

70. TpaunchopmaTop yueOHBINH;

71. Ilanmouka CTEKJISHHAaS,

72. TIlamouka 300HHTOBAS;

73. Ilpubop Jlena;

74. CTpeliku MarHUTHBIE Ha IITATUBAX;

75. CynTaH 3l1eKTPOCTaTUYECKU;

76. IITaTuBBI U30JIUPYIOLINE;

77. DneKTpOMarHuT pa30OpHBIN;

78. Habop 1eMOHCTPAIIMOHHBIN 110 TEOMETPUIECKON ONTHKE;

79. Habop 1eMOHCTpaIIMOHHBIN 110 BOJTHOBOM ONTHKE;

80. CnexkTpocKon AByXTPYOHBIN;

81. Habop criekTpanbHbIX TPYOOK C ICTOUHUKOM MTUTAHUS;
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82. VYcranoBka mis uzydeHust Gotodpdexra;

83. Habop nemoHcTpanroHHbIH M0 TocTosTHHOTO [1anka;

84. Kommiekrt HarJISIHBIX mocooui TS IMOCTOSIHHOTO
HCIIOIB30BaHHUS;

85. KoMriuiekT nopTpeToB sl opopMIICHUS KaOUHETA;

86. KoMIUIeKT 1eMOHCTPAIIMOHHBIX Y4EOHBIX TaOIHUII.

[MIpu Hanmuuuu HEOOXOAUMOTO OOOpYIOBaHUS 3aHATHS MO (PU3UKE B HEKOTOPHIX
CIIly4asiX MOTYT NPOBOAMTHCS B HUMEIONIMXCA B 00pa30BaTEIbHOW OpraHU3allH
MaCTEPCKUX WU J1ab0OpaTOpHUsIX.

3.2. MudopmanuonHoe odecreyenne 00y4eHust

a) OCHOBHAs JIUTepaTypa:

No Hctounuk
/o

1 | ®usuka: 6azoBbiii ypoBeHs : yueOnuk / H. C. Ilypsimesa, H. E. Baxeesckas, /[. A. Mcaes, B. M.
Yapyrun. — Mocksa : IIpocsemenne, 2024. — 512 c. — ISBN 978-5-09-113684-5. — Texkcr :
anekTpoHHeld  //  JlaHb : AJIEKTPOHHO-OMOIMOTEYHAS cucTema. —  URL:
https://e.lanbook.com/book/408692 (nara o6pamenus: 27.01.2025).

2 | ®usuka: 0a30BBI YPOBEHB: MPAKTUKYM IO PEIICHUIO 3a71a4 : yueOnoe mocodue / H. C.
ITypeiea, H. E. Baxeesckas, Jl. A. Hcaes, B. M. Hapyrun. — Mocksa : [Ipocsewienue, 2024.
— 236 ¢. — ISBN 978-5-09-113685-2. — TekcT : anmekTpoHHbIH // JIaHb : 37eKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/408695 (nara obparmienus:
27.01.2025).

3 | Msxwures, I'. S. @usuka: 10-ii knacc: 6a30BbIit ¥ yriyOnéHablid ypoBaH : yueOHuUK / I, 1.
Msxkumes, b. b. byxosres, H. H. Cotckuii ; mog penakuueit H. A. I[TapdentpeBoit. — 11-e u3g.,
crep. — Mocksa : IIpocsemenue, 2024. — 432 ¢. — ISBN 978-5-09-112178-0. — Texker :
AeKTPOHHBIN // JlaHb : anekTpoHHO-OnbOMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/408686 (nata oopamenus: 27.01.2025).

4 | Msxumes, I'. 5. ®uszuka: 11-if knacc: 6a30BbIi U yrayOaEéHHbIN ypoBHU : yaeOHuUK / I'. S1.
Msxkuiues, b. b. Byxosues, B. M. Yapyrun ; nog penakuueit H. A. ITapdentseBoit. — 12-e u3n.,
crep. — Mockasa : [Ipocsemenue, 2024. — 432 ¢. — ISBN 978-5-09-112179-7. — Tekcr :
3JIeKTPOHHBIH // JIaHb : anexkTpoHHO-Onbnmoreunas cucrema. — URL: (nata obpateHust:

27.01.2025).
0) IoMONMHAUTEIbHAS IUTEPATYpA:
Ne HcTounuk
/o

1 | Aiizennon, A. E. ®usuka : ydeOHUK U TPAKTUKYM JIJIS1 CpeTHET0 MpodheCcCHOHATBLHOTO
obpazoBanus / A. E. Aiizennon. — Mocksa : U3natensctBo FOpaiit, 2025. — 380 ¢. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-18089-3. — TekcT : 37eKTpOHHBIH //
OobpazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/561905 (nata
obOpamenus: 27.01.2025).

2 | BacunbeB, A. A. ®usnka : yaueOHOe mocodOue ajisi CpeHero npodecCHoHaIbLHOro0 00pazoBaHus /
A. A. Bacunbes, B. E. ®enopos, JI. [I. XpamoB. — 2-e u3a., ucnp. u gon. — MocCKBa :
WznarensctBo FOpaiit, 2024. — 221 ¢. — (IIpodeccuonanbuoe o6pazopanue). — ISBN 978-5-
534-05702-7. — Texkcr : anexktpoHHbIH // O0pa3oBarenbHas miardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/556170 (nara obpamenus: 27.01.2025).

MNEpUOANYCCKUC U3TaHUA:
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No
/o

HcTounuk

1 EcTtecTBeHHbBIE M TEXHMYECKHE HAYKH : HAyd. )KypHai / 1. pea. A. 5. XaBkuH. — Mocksa :
00O "UznparenbctBo "CrnytHuk+", 2002 — .— Brixoaut 12 pa3 B roa. — ISBN neuatHoi
Bepcun 1684 — 2626. — TeKCT : HEMOCPEACTBEHHBIMN.

I') HHPOPMAIMOHHBIE 3JIEKTPOHHO-00Pa30BaTENBHBIE PECYPCHL:

Ne HcTounuk
/1
1 | DnexkrponHo-O6ubmoreunas cucremMa « 9bC Jlanb» https://e.lanbook.com/
2 | DnextporHO-6uGIHOTEuHas cuctema «5C FOPAUTY  https://urait.ru/
3 | «<HAYUHAZA DJIEKTPOHHA S BUBJIMOTEKA eLIBRARY.RU» https://elibrary.ru/
4 | Unpopmarnmonno-npaBoBoe obecneuenue «Koncynprantllmoc»  (JlokanbHas
nH(pOpManMOHHO-TIpaBoOBas cucTema) https:// www.consultant.ru/
4. KOHTpOJI]: 1 OLICHKA pPe3yJIbTATOB OCBOCHMUA JUCHUILIMHBI
KOHTpOJI]: H OICHKAa pPacCKpbIBAIOTCA UYCPE3 YCBOCHHLIC 3HAHUA U

npuoOpeTeHHbIe 00YUYaIOIUMHUCS YMEHUS, HAallpaBJIeHHbIE HA (POPMUPOBAHUE OOIINX
U npodeccHOHANBHBIX KoMIeTeHInH. KoMneTeHun A0KHBl ObITh COOTHECEHBI C
OPEeIMETHBIMU pe3yibTaTaMu. JlJis KOHTpOJIE M OLIEHKH pPe3yJbTaToB OOydeHHs
npernojiaBaTens BbIOMpaeT (GOpMBI M METOABl C Y4YeToM NpodeccCHOHATU3AINH
00y4eHHsI 10 MPOrpamMme JUCUUTUIIAHBL.

Kox 1 HauMeHoBaHHne Pasznen/Tema Tun oneHoYHbIX
¢dopmMupyeMbIX KOMIIETEeH U MepOonpUSTHIA
OK 01. Bei6upaTs ciocoOsbI Pazgen 1. Temur 1.1., 1.2, 1.3

pereHus 3ana4 npodeccrnonansHoi| Pasgen 2. Temsr 2.1., 2.2., 2.3.
JEeSATETLHOCTH TPUMEHUTEIIBHOK Paszpen 3. Temnr 3.1.,3.2.,3.3.,3.4.,
pPa3IMYHBIM KOHTEKCTaM 3.5.
Pasngen 4. Temr1 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temrr 6.1., 6.2.
OK 02. Ucnonn30BaTh Pazpgen 1. Temer 1.1., 1.2, 1.3
COBpPEMEHHBIE CPEACTBA MTOUCKA, Pasgen 2. Temsr 2.1.,2.2., 2.3.
aHaJM3a U UHTEPIPETALUU Pazgen 3. Temsr 3.1.,3.2.,3.3,,
uHpopManuu HUHPOpPMaLuoHHble | 3.4., 3.5.
TEXHOJIOTHU JIJI BHIITOJIHCHUS Pasnen 4. Temn1 4.1.,4.2.
3ana4 npodeccruoHalbHON Pazgen 5. Temnr 5.1.,5.2., 5.3.
JACATCIIbLHOCTH Pazgen 6. Temnr 6.1., 6.2.
OK 03. [IimanupoBaTh u Pasgen 1. Temsr 1.1., 1.2, 1.3
peann30BbIBaTh COOCTBEHHOE Pazgem 2. Temsr 2.1.,2.2., 2.3.
po¢eCCUOHATBHOE U Pasgen 3. Temsr 3.1.,3.2., 3.3.,
JINYHOCTHOE Pa3BUTHE, 3.4.,3.5.

MPEIIPUHIMATEIbCKYIO
JeSTETbHOCTD B
npodeccuoHanbHOU chepe,
MCIOJIb30BaTh 3HAHUSA 1O
(uHAHCOBOW TPAaMOTHOCTH B

- YCTHBIU OIIPOC;

- (bpOHTATBHBINOIPOC;

- OLIEHKa KOHTPOJBbHBIX
pabor;

- HabmIOJaeHNUE 32 XOI0M
BBITIOJTHEHUS
1abopaTOpHBIX PaboT;

- OLICHKA BBIMIOJHEHUS
1abopaTOpPHBIX PaboT;

- OLIEHKAa MPaKTUYECKUX
pabot (pemieHus
KaueCTBCHHBIX,
pacYeTHBIX,
npodeccuoHaIbHO
OpUEHTUPOBAHHBIX 3a7a4);
- OILIEHKa TeCTOBBIX
3aJaHui;

- HaOmrozeHue 3a XOI0M
BBITIOJTHEHUS
WHIUBUAYaJIbHBIX
MPOEKTOB U OLIEHKA
BBIMIOJTHEHHBIX POEKTOB;
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Pa3IMYHBIX KU3HEHHBIX -  BBINOJIHEHHUE
CUTYAIHSIX 9K3aMEHAIMOHHBIX
OK 04. DddexTrBHO Pazpgen 1. Temur 1.1., 1.2, 1.3 3aMaHuii
B3aUMO/ICHCTBOBAThH U PabOTaThHB Pasgen 2. Temsr 2.1.,2.2., 2.3.
KOJIJICKTUBE U KOMaHJIe Paszgen 3. Temsr 3.1.,3.2., 3.3.,
34.,3.5.
Pazgen 4. Tems1 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temrr 6.1., 6.2.
OK 05. OcymiecTBasTh yCTHYIO U Pazgen 1. Temsr 1.1., 1.2, 1.3
MIACbMEHHYIO KOMMYHUKauuio Ha | Pasgen 2. Temsr 2.1.,2.2., 2.3.
roCyJapCTBEHHOM SI3bIKE Pasgen 3. Temsr 3.1.,3.2., 3.3.,
Poccuiickoit denepariuu ¢ 3.4.,3.5.
y4eToM ocoOeHHOCTe! Pasnen 4. Temr1 4.1.,4.2.
COIMAIBHOTO U KYJIBTYPHOTO Paznmen 5. Temsr 5.1.,5.2., 5.3.
KOHTEKCTa Pazgen 6. Temrr 6.1., 6.2.
OK 07. ConeticTBOBaThH Pazgen 1. Temsr 1.1., 1.2, 1.3
COXPAHEHUIO OKPYKarOIen Paznen 2. Temsi 2.1., 2.2., 2.3.
Cpelbl, pecypcocOepekeHuIo, Paspen 3. Temnr 3.1.,3.2., 3.3.,
MPUMEHSATH 3HAHUS 00 34.,3.5.
W3MEHEHUH KJIMMaTa, TPUHITUTIBI Pasznen 4. Temr1 4.1.,4.2.
OEepEeKITMBOTO TTPOU3BOICTRA, Pazgen 6. Temsr 6.1., 6.2.
3¢ (HeKTHBHO ACCTBOBATH B
Ype3BBIYAITHBIX CHTYAITUSIX
I1K 1.4 OpraHnu3oBbIBaTh U [TpodeccronanbHo -

BBIIIOJIHATH TEXHUUYECKOE
JUAarHOCTUPOBAHUE
TUAPABINYECKUX U
ITHEBMATUYECKUX YCTPOUCTB U
CHCTEM.

OPHUCHTHUPOBAHHBIC 3aaHNA

IIK 2.1 YyacTBOBaTH B
MIPOCKTHPOBAHUH TUAPABINICCKUX U
ITHCBMATUYECKUX ITPUBOIOB 110
3a[laHHBIM YCJIOBHSM U pa3padaThiBaTh
MIPUHIUITHATBHBIC CXCMBI.

[TpodeccuonanbHo -
OPHUCHTHPOBAHHBIC 3aJaHU
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