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1. TACIIOPT PABOYEW ITPOI'PAMMBbI YUEBHOM JUCIUILIUHBI
PU3UKA

1.1. O6nacTs npuMeHeHus1 padoyeil MPOrpaMMabl:

[Iporpamma  y4yebHOW  mucturimHel it cnenuanbHoctd  09.02.07
NudopmarimonHple CUCTEMBI W MPOrpaMMUpOBaHUE pa3paboTaHa Ha OCHOBE
tpeboBanuit ®I'OC cpexgHero olb1iero odOpa3oBaHus, IPEAbIBIAEMBIX K CTPYKTYPE,
COJICP)KAaHUIO W pe3yibTaTaM OCBOCHHS Y4eOHOM JuciuruimHbl «Dusuka», B
COOTBETCTBUU ¢ PekOMEHIAIMsIMH 10 OpPTaHM3alliH TOJYYEHHUs CPEIHETro OOIIero
oOpa3oBaHusi B IIpelielax OCBOCHHS OOpa3oBaTENbHBIX MPOrpPaMM CpPEAHETO
npodeccuoHaabHOro 00pa3oBaHUs Ha 0a3e OCHOBHOI'O 00Iero oOpa3oBaHUS C
y4eToM TpeboBaHMi (hellepabHBIX TOCYAAPCTBEHHBIX 00pPa30BaTEIbHBIX CTAHIaPTOB
U mojydaeMoil mnpodeccMu MM CHEUUaTBbHOCTH CpPEIHEro MpodeccuoHaIbHOTO
oOpazoBaHusi (mucbMoO JlemapraMeHTa TOCYJAapCTBEHHOM TMOJUTUKU B cdepe
noAroToBku padounx kaapoB u JAIIO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-
259).

Pabouas nporpamma cocraBisieTcs A1 O4HOM (hOPMBI 00yUEHUSI.

1.2. MecTo TUCHUILIUHBI B CTPYKTYPe OCHOBHO# NpodeccuoHaIbHOI
o0pa3oBaTe/IbHOU NPOrPaMMBbI:

JucuumummHa «®Pu3uka» BXoguT B 010K mpoduiabHbIX gucuumimH (I1/1.03)
obmieo0pazoBarenpHOi moaAroToBku (OIl) mporpaMmbl TOATOTOBKH CIIEIIMAMCTOB
cpeanero 3BeHa (IIIICC3) mo cnenuansuoctu 09.02.07 UHdopmanimoHHbIe CUCTEMBI

Y IPOrpaMMHPOBAHUE.

1.3. Lesan u 3aga4yu yueOHOH TUCUUIJIMHBI — TPeOOBaHUSA K pe3yJibTaTaM
OCBOEHHSI Y4eOHOM TUCHUNIHHBI:

Conepxkanue nporpaMmbl «PH3UKa» HAMPABICHO HA JOCTHKEHUE CIICAYIOIINX
HeJIeH:

» OCBOCHHE 3HAHUU O (PyHIaMEHTAIBHBIX (PU3UUECKUX 3aKOHAX W MPUHIIUIIAX,
JeKAIIMX B OCHOBE COBPEMEHHOM (M3MYECKONM KapTHHBI MHUpa; Haubosee
BRKHBIX OTKPBITUSAX B 00J1aCTH (DU3UKH, OKA3aBIIUX OMPEACISIIONICE BIUSIHHAC
HA Pa3BUTHE TEXHUKHU U TEXHOJIOTMHU; METOAAX HAYYHOI'O MO3HAHUS TPUPOIBI;

» OBJIaJICHUE YMEHHSIMU MPOBOJUTH HAOIOJCHUS, TUIAHUPOBATH U BBITIOJIHSTH

9KCIICPUMCHTEI, BbIJIBUTaTh I'MIIOTE3bI U CTPOUTH MOACIIN, IIPUMCHATH IIOJIY-
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YEeHHBbIC 3HaHUA MO (PU3MKE A7l OOBSICHEHUS Pa3sHOOOPA3HBIX (U3UUECKUX
SBJICHUI ¥ CBOWMCTB BEIIECTB; MPAKTUYECKU MCIOIH30BaTh (PU3NUECKUE 3HA-
HUS; OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOW MH(OpPMAIIHH;
pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEN B IIpolecce NpuoOpeTeHus: 3HaHUM U yMEHUH 1o (PU3MKe C hc-
MOJIb30BAaHUEM PA3IUYHBIX HCTOYHUKOB MH(POPMAIMM W COBPEMEHHBIX WH-
(dbopMaIMOHHBIX TEXHOJIOTHIA;

BOCTIMUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS 3aKOHOB TPUPOJIHI,
UCIOJIb30BaHUS JOCTHXKEHUN (PU3MKM Ha OJ1aro pa3BUTHS YEIOBEUYECKOW 11U-
BUJIM3AINH; HEOOXOAUMOCTH COTPYIHHYECTBA B MPOILIECCE COBMECTHOTO BBI-
MOJTHEHUS 3a7]a4, YBXUTEILHOTO OTHOIICHHUS K MHEHUIO OIIMOHEHTA MpHU 00-
CYXJICHUU MPOOJIEM €CTECTBEHHO-HAYYHOTO COAEPIKaHMSI; TOTOBHOCTH K MO-
PaTbHO-3TUYECKON OIIEHKE MCIIONb30BaHMSI HAYYHBIX JOCTUKEHUH, UyBCTBA
OTBETCTBEHHOCTH 3a 3aILUTY OKPY’KaIOLIeH Cpe/Ibl;

UCTIOJIb30BaHNE MPHUOOPETEHHBIX 3HAHUN U YMEHUHN ISl peICHUs MpaKTude-
CKHUX 3ajlad TIOBCEIHEBHOW >KM3HH, 0OecrieueHnss 0€3011acCHOCTH COOCTBEHHOM
’KU3HU, PAllMOHATILHOIO MPHUPOJIONOIb30BaHUS U OXPAHbI OKPY’KaroIEeH cpe-
Abl, © BOBMOXKHOCTh NMPUMEHEHMsI 3HAHUM MpHU pElIeHUU 3a/1ay, BO3SHHUKAIO-

IIUX B MOCNENYIoIeH mpodeccCuoHalIbHOMN ASSTEIbHOCTH.

OcBoeHue conepkaHusi ydeOHOW JuCHUIUIMHBI «Pu3nka» olOecnedynBaeT

JOCTHIKCHUC CTYACHTAMHU CICAYIOIIUX PC3YJIbTATOB!:

JUYHOCTHBIX!

>

(¢u3NYeCKH I'paMOTHOE IOBEJEHUE B NPO(ECCHOHATBHOW JESTENbHOCTH U
OBITY IIpH OOpallleHuU ¢ NMPUOOPaMU U YCTPONCTBAMU; UYBCTBO I'OPIOCTU U
YBa)KEHUS K UCTOPUU U TOCTHKEHUSIM OTEUECTBEHHON (PU3NYECKON HAyKH;
TOTOBHOCTh K MPOJOKEHHIO 00pa30BaHUsl M TMOBBIIICHHUS KBATH(PHUKAIIUU B
n30paHHON TPO(dEeCcCHOHATBHONU AEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHUE
PO (PUBHYECKUX KOMIIETEHIIMI B 3TOM;

YMEHHUE UCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON (PU3NUYECKON HAYKU U Q-
3MYECKUX TEXHOJIOTMI JUIsl TOBBIIIEHUS COOCTBEHHOI'O HMHTEIUIEKTYaJIbHOIO
pa3BUTHS B BBIOpAHHOM NMpoQecCHOoHaNbHON NeATENbHOCTH;

YMEHHE CaMOCTOATENIbHO J00bIBaTh HOBBIE ISl ce0si (hU3MUYECKue 3HaHWUS,
UCIOJIb3YA JIJIsl 3TOTO IOCTYIHbIE UCTOYHUKHU UH(OPMALINH;

YMCHHUC BBICTPpANBATH KOHCTPYKTHBHBIC B3dUMOOTHOLICHUA B KOMAH/IC IIO



»

peleHuto o0IMX 3aa4;
YMEHUE YIPABIATh CBOEH ITO3HABATEIBHOM IEATEIBHOCTHIO, ITPOBOJAUTH Ca-

MOOIIEHKY YPOBHSI COOCTBEHHOI'0 UHTEJICKTYaJIbHOTO PA3BUTHS;

MECTa MPECAMCTHBIX.

»

HCTIOJIb30BAHUE PA3JIMYHBIX BUIOB ITO3HABATEILHOW JIESATECIBHOCTH JISL pe-
meHnus (U3NYSCKUX 3a7ad, MPUMCHEHHE OCHOBHBIX METOAOB ITO3HAHUS
(Habmro/IeHrsT OMUCaHUs, U3MEPEHUS, IKCIIEPUMEHTA) [ U3YYCHUS pa3inyd-
HBIX CTOPOH OKPYKAIOIIEH JEHCTBUTEIbHOCTH;

HCIIOJIb30BAHMUE OCHOBHBIX MHTEIUICKTYaJ bHbBIX ONEPALM: ITOCTAHOBKH 3a/1a-
qu,

dhopMyIMpOBaHKS THIIOTE3, aHAJU3a U CUHTE3a, CPaBHEHUs, 0000IIECHHS, CH-
CTeMaTHu3allii, BBISIBIICHUSI IPUUYMHHO-CJICJACTBEHHBIX CBA3€H, MOMCKAa aHaJIO0-
roB, (HOPMYIMPOBAHUS BBIBOJIOB JUISl U3YUCHHS PA3IMUHBIX CTOPOH (hU3UYe-
CKMX OOBEKTOB, SIBJICHHI M MPOIECCOB, C KOTOPHIMU BO3HHMKAET HEOOXO M-
MOCTb CTAJIKMBaThCs B IIpodeccuoHaabHol chepe;

yMEHHE TEHEPUPOBATh UJICH W OIPEACIATh CPEJCTBA, HEOOXOIUMBIC ISl UX
peanu3anuu;

YMEHHE HCIOJIb30BaTh Pa3IMUYHbIC UCTOYHUKHU JUIS TOMYUdCHHUS (PU3NUECKOM
uH(popMaIiK, OLICHUBATH €€ IOCTOBEPHOCTH;

YMEHHE aHAJIM3UPOBATh U MPEJCTABIATh HH(POPMALIUIO B PA3IMYHBIX BUJIAX;
yMeHHe MYOJIMYHO MPENICTABIATh Pe3yIbTaThl COOCTBEHHOI'O MCCIICIOBAHMS,
BECTU JUCKYCCHUM, JOCTYITHO M TAPMOHUYHO COUE€Tasl CcojaepKaHue U (HOPMBI

npeicTaBisieMol nH(popmaIuy;

OpEAMETHBIX!

»

»

c(hOpMUPOBAHHOCTH MPEACTABICHUI O PO U MeCTe (DU3UKH B COBPEMEHHOM
HAYYHOU KapTHUHE MHPA; IOHUMaHUE (PU3NIECKON CYITHOCTH HAOII0IaeMbIX
ABIICHUM, poiu (QU3UKU B (HOPMHUPOBAHHH KpPyrozopa M (GyHKIIMOHATHHOU
IPaMOTHOCTH YE€JIOBEKa JJI PEIICHUS TPAKTUYSCKHUX 33]1a4;

BJIQJICHHE OCHOBOIMOJIATAIOMIMMHU (PU3NYECKUMH TOHATHIMH, 3aKOHOMEPHO-
CTSIMU, 3aKOHaMH U TEOPHUSMH; YBEPEHHOE HCIOJb30BaHNEe (PU3NUECKON Tep-
MUHOJIOTH ¥ CUMBOJIUKH;

BJIQJICHHE OCHOBHBIMU METOJaMH HAyYHOTO TO3HAHUS, HCIIOJIb3yeMbIMU B
(bu3uKe: HAOMIOASHUEM, OITMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

yMeHHsT 00pabaThIBaTh pe3yabTaThl U3MEPEHUM, OOHAPYKUBATH 3aBUCUMOCTD



MCKIAY (bI/ISI/I‘{CCKHMH BCIIMYNHAMU, O0OBACHATH IMOJIYYCHHBIC PC3YJIbTAThI U

ACJIaTh BBIBOABI,

» c(pOPMUPOBAHHOCTb YMEHUS pEIIaTh (PU3NYECKHE 3a/1a4H;

4 C(l)OpMI/IpOBaHHOCTB YMCHUA IPUMCHSATH ITOJIYYCHHBIC 3HAHUS JJIA 00BsICHE-

HUSI YCJIOBUM TpoTeKaHus (PU3NUYECKUX SBJICHUN B Tpupoje, mpodeccuo-

HalbHOU cepe U s MPUHATUS NPAKTUYECKUX PEUICHUH B MOBCEIHEBHOM

YKM3HU,

» c(OPMUPOBAHHOCTh COOCTBEHHOM IMO3UIIUM IO OTHOIICHUIO K (U3UYECKON

uHdOopMaIm, moJydaeMoi U3 pa3HbIX UCTOYHUKOB.

1.4. KosnuyecTBO 4aCOB HA OCBOCHHE NMPOrPAMMbl y4eOHOM IUCHUIITHHBI:

MaKCHUMaJIbHON y4e0HOU Harpy3ku 234 4acoB, B TOM YHCIIE:

» 00s3aTeTHLHON ayUTOPHOMN yueOHOM Harpy3Ku oOydatomerocst — 156 gacos;

»  CaMOCTOSITEIHHOU paboThl 00yJaroIerocss — 78 4acos.

2. CTPYKTYPA U COAEP)KAHHUE YUEBHOM JUCIUILIAHBI

2.1. O6bem yueOHO TUCHMILIMHBI U BUABI Y4eOHOH padoThl

Bux yueOHoi padoTbl

Obvem uacos

MaxkcuMasibHas y4eOHasi Harpyska (Bcero)

134

Oo0s3aTesqbHAas ayIuTOPHasi ydeOHas Harpy3Ka (Bcero)

134

B TOM YHCJIC:

TEOPETUYECKOE 00yUEeHHE

78

1abopaTopHbIe padOThHI

MMPAKTUICCKUC 3aHATHUA

56

KOHTpPOJIbHBIE padOThI

KypcoBasi paboTa (eciu npedycmompena)

CamocrosTesbHass padoTa odyuyarouierocsi (Bcero)

B TOM 4HCIJIC:

MOATOTOBKA pedepaToB, JOKIAIOB, MPE3CHTAIIUMA

BBIINMTOJIHECHHUEC JOMAITHHUX SaHaHI/Iﬁ

HroroBas arrecranus: B popme auddhepeHIIMpOBaHHOTO 3a4eTa

2 ceMm.




2.2. TemaTuyeckuii MJIaH y4eOHOI TUCIUINIUHBI

KoanuectBo AyJUTOPHBIX 4aCOB

> . y
5 TIPH OYHOM (3a09HOIT) (hopMe
S o0y4eHuns .
o <
> o=
g% % > é [s]
HaumenoBanue T 7 S 2 = e £
= [ O = 5 »= o Qo
Pa3sesIoB U TeM g2 ° SE| &5 25| 584
8% | & | £z | 8% | 55| ¢
> A 28 | &% B8 |8
: 57 lg | E7| O
g = = =
=
Beenenue. 2 2 2 0
Tema 1. MexaHuka. 32 32 16 16
OCHOBBI MOJIEKYJISIpPHON (PU3UKH
Tema 2. yaApHOft ¢ 28 | 28 | 16 12
Y TePMOJUHAMUKH.
Tema 3. DNeKTpOAMHAMUKA. 26 26 16 10
Tema 4. Kosre6anust 1 BOJTHBI. 18 18 12 6
Tema 5. OnTuka. 16 16 8 8
Tema 6. DJeMeHThl KBaHTOBOW (DU3UKH. 12 12 8 4
Bcero: | 134 | 134 78 56




2.3. TemaTuveckuii miiaH u coxep:kanue yueoHoii nucunmannabl [1J1.03 PUUKA

HaunmenoBanue
pa3/iesioB U TeM

Conep:xxanue yueOHOIro MaTepuaja, 1adopaTopHble M NPaKTHYEeCKUE 3aHATHUS,
CaMOCTOsITe/IbHAasl padoTa 00y4aromuxcs

Oo0nem
4acoB

Ypo-
BeHb
0CBOC-
HHUS

1

2

BBenenune

Cooepicanue yueonozo mamepuana

1-2

EcTecTBEHHO-Hay4HbII METO/ TO3HAHUS, €70 BO3MOXKHOCTH M T'PAHUIIBI IPUMEHUMOCTH. DKCIEPUMEHT U
Teopus B Ipolecce mo3HaHus npupossl. usndeckas sennuuHa. [lorpemuoctu n3mepenuit pusnueckux
BeaM4MH. PU3HUECKUE 3aKOHBI.

Tema 1.
MexaHnuka

Cooepircanue yueono2o mamepuana

32

1-2

Kunemaruka.

Mexanuueckoe aswkenue. [lepememenune. [1yrs. CkopocTs. PaBHOMEpHOE NPSIMOIIMHEHHOE ABUKEHUE.
Vckopenue. PaBHonepeMeHnHoe npsiMosinHelHoe ABrkeHne. CBoOoiHOe najienue. [[BumkeHue Tena,
OpOIICHHOTO MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE IBHIKEHHE 11O OKPYKHOCTH.

3akonbl mexanuku Herorona. IlepBbiii 3akon HbroTona.
ITepssiit 3akoH HptoToHa. Cuna. Macca. Umnyinbse

3akonbl Mexanuku Herotona. Bropoii u Tperuii 3akonsl HeloToHa.

Bropoii 3akoH HetoToHa. OCHOBHOM 3aKOH KJIacCHYeCKOW AMHAMUKH. Tpetnit 3akoH HproToHa. 3aKoH
BceMHpHOTro Tsarotenus. ['paButanmonnoe nojie. Cuna tsokectd. Bec. CriocoObl H3MepeHus: Macchl Tel.
Cuibl B MEXaHUKE.

9-12

3aKkoHBI COXpaHEHHUs] B MeXaHUKe. 3aKOH COXpaHeHUs UMILYJIbCa.
3akoH coxpaHeHHs uMnyJibca. PeaktuBHOe nBuxkeHue. Paborta cuibl. PaboTa moTeHIManbHbIX CUIL.
MOIHOCTE.

13-16

3aKoHBI COXPAHEHHA B MeXaHHKe. 3AKOH COXPAHCHHS MEXaHUYEeCKOI JHEPrUH.
Ouneprus. Kunernueckas sHeprus. [loreHnnanbHas sHeprus. 3aKOH COXPaHEHHUS] MEXaHUYECKON SHEPIUN.
IIpumeHeHne 3aKOHOB COXPaHEHHUs.

I'IpaKTquCKme 3aHATUA

16

1-2

PaBHOMepHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEITHOE ABIKeHUE. [IBrKeHue Tesa, OpOIIeHHOTo Mo YIJIOM
K FrOpu30HTY. Penenue 3anay.

\)




PaBHOMEpHOE JIBUKEHME 110 OKPY>KHOCTHU. Pelienue 3aaad.

3-4 | Cuna TspxecTH U Bec Tena. [leperpyska u HeBecomocTs. Penienue 3anau. 4
UccnenoBanue nBUKEHUs Teaa N0 JeHCTBUEM MOCTOSHHOM CHJIBL.
Cuna tpenus. Cuna ynpyroctu. Pemenue 3anau.
5-6 | 3akoH coxpaHeHHe UMIyJbca. PeakTBHOE ABIOKEHHE. Perenne 3anaq. 4
HccenenoBanue 3aBUCUMOCTH CUJIbI TPEHMSI OT Beca TeJa.
Mexanudeckas pabora 1 MmourHocTs. Koadduuuent noneznoro aeiicteusi. Pemenue 3aaau.
7.8 IToTeHnManbHast 1 KHHETUYECKAs SHEPTUH. 3aKOH COXPAaHEHUsI MEXaHNUYeCKOU 3Hepruu. Pemenue 3anay. 6
N3ydyeHne 3ak0Ha COXpPaHEHUsI UMITYJIbCA U PEAKTUBHOIO IBU)KEHUS.
CoxpaHeHHe MEXaHWYECKON YHEPTUU IPH JIBIXKCHHUH TeJla 01 JeHCTBUEM CHUIIBI TSXKECTH U YIIPYTOCTH.
Tema 2. Cooepiicanue yueonozo mamepuana 28
OcHOBBI - -
MoITeKy IS PHO OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOI TeOpHH. I/Euea.nbm,m ras.
(pusHH 1 1-2 OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. Pa3mepsl u Mmacca MOIICKYT H ATOMOB, 5
Bbpoynosckoe asmxenue. Auddysus. CUibl U 3HEPrUsi MEXMOJIEKYISIPHOTO B3aumoaenctBus. CTpoeHue
TEPMOAHHAMITIH ra3000pa3HbIX, JKUJKUX U TBepAbIX Tel. CKOPOCTH JBIIKEHHS MOJIEKYI M UX U3MepeHue. MneanpHblil ras.
OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOIl Teopuu. I'a30BbIe 3aKOHBI.
36 JaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOW TE€OpUH Ira3oB. TeMmiieparypa u ee 4
n3Mmepenue. ['azoBbie 3akOHbI. AOCOMIOTHBIN HYJIb TemnepaTypbl. TepMoanHaMuyecKas nikana
TemnepaTypbl. Y paBHEHHE COCTOSIHUS UAEAIbHOr0 ra3a. MonspHas ra3oBasi IOCTOSIHHAs
OcHoBbI TepMOAUHAMUKU. OCHOBHbIE IOHATHUSA U ONPe/ieSIeHUs.
7-8 | OcHOBHBIC MIOHATHS U ONpeneicHus. BHYTpeHHSISI SHEPrus CUCTeMbl. BHYTpeHHSISI SHEPTUs U1eaIbHOTO 2
ra3a. PaGota u tenora kak popmbl epeaun SHEepruu. TemioeMKoCcTb. Y ielbHas TeMI0eMKOCTb.
OcHoBbl TepMmoaguHaMuKU. [lepBoe HaYa/10 TEPMOAUHAMUKH.
9-12 | IlepBoe Hayano TepMOIMHAMUKU. ArabaTHBIN mporecc. [IpuHIMn AelicTBYS TEMIOBOM MAIlIUHBL. 4
KIIJI TemioBoro aBuraTes.
Bropoe Haya10 TepMOAMHAMMKH.
13-16 | Bropoe Hayano TepmoguHaMuku. TepMoarHaMUYecKas 1IKaja TeMIeparyp. X0oJ0uIbHbIE MAIIUHBI. 4
TeroBbIe JBUTATEIIN.
Ilpaxmuueckue 3anuamus 12
CpoticTBa mapoB. Mcnapenue u koHaeHcanus. HacwieHHbIi map u ero cBoiicTea. AGCoMoTHAs 1
1-2 | OTHOCHUTENBHAs BJIAXHOCTh BO3AyXa. Touka pocChl. 4

N3mepeHne BIaxXKHOCTH BO3yXa.
Kunenwne. 3aBucUMOCTb TeMIIepaTypbl KUTIEHUS OT AaBieHus. [leperpersiii map u ero UCnoJib30BaHUE B
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TCXHHUKCE.

CpolicTBa )KUIKOCTEN. XapaKTepUCTHKA KUAKOTO COCTOSHUS BenlecTBa. [loBepXHOCTHBIN clloii
KUAKOCTU. DHEPrusl IOBEPXHOCTHOIO CJI0s1. SIBIEHUS Ha IPAHUILE )KUJKOCTHU C TBEPIBIM TEJIOM.
OcHoBHoe ypaBHeHHe MKT. DHeprus TennoBoro ABMKeHHs MoJIeKyJl. Penenue 3anad.

[\

VYpaBHEHUE COCTOSIHMS U EaNbHOrO rasa. M3o-mpoueccel. BHyTpeHHss SHEprus 0OJHOATOMHOIO Irasa.
IlepBbIii 3aKOH TepMOAMHAMUKU. Pemenne 3anad.

7-8

M3MeHeHne BHYTpEHHEN SHEPrUuy B NPOLIECCE TEIUIONEPENadl U COBEPIIEHUS PabOTHI.
Bnaxxnocts Bo3nyxa. IloBepxHocTHOE HaTshxeHue. KanuiisapHele sBiieHus. Pemenue 3anau.
M3mepeHre NOBEpXHOCTHOIO HATSKEHUS KUIKOCTH.

Tema 3.
DNeKTpOAMHAMHUKA

Cooepircanue yuebnozo mamepuana

26

1-2

duekTpuyeckoe noJie. 3akoH Kyinona. /[u3jieKTpuKH B 3JIeKTPHYECKOM I0J1e.

DJIEKTPUYECKHE 3apsAIbl. 3aKOH cCOXpaHeHus 3apsaaa. 3akoH Kynona. Onekrpuueckoe nose. Hanpsoken-
HOCTb 3JIeKTpuueckoro nois. [Ipunuun cyneprno3unuu noyeit. Pabota cui aeKTpocTaTuyecKoro moJs.
[Torenuman. Paznocts noteHmanoB. CBsA3b MEXKY HAPSIKEHHOCTHIO M PA3HOCTHIO MOTEHIIMAJIOB AJIEK-
Tpuueckoro noJs. [lonsapuszamnusa 1u3nekTpukoB. [IpoBoIHUKY B 3JieKTprueckoM nose. KoHaeHcaTopsl.
CoenuHeHne KOHICHCATOPOB B OaTapero. JHeprus 3apsHKEeHHOTO KOHIEH caTopa. DHEPrHsl dJIEeKTPUIECK 0-
r'0 MOJIAL.

3aKoHbI NOCTOAHHOTO TOKA. 3akoH OMa 141 yyacTka uenu 6e3 I/IC.

VYcnoBus, He00X0AUMBIE JIJIS1 BOSHUKHOBEHMS U TOAJEpKaHUS dIeKTpruUecKkoro Toka. Cuiia Toka U IioT-
HOCTh ToKa. 3akoH OMa auis yuactka 1enu 6e3 9/[C. 3aBUCMMOCTD 3JIEKTPHYECKOT'0 COMTPOTHUBIIEHUS OT
MaTepuaa, JJIMHBI U TUIOLIAIU TOMEPEYHOr0 CeYeHHs MPOBOJHUKA. 3aBUCHUMOCTD 3JIEKTPUUECKOTO CO-
IPOTUBJICHUS TPOBOJJHUKOB OT TEMIIEPATYPHI.

7-10

3axon OMa aJ11 MOJIHOM Ienu.

DNIEKTPOJBUKYILAs CHJIa UCTOYHMKA TOKa. 3aKoH OMa a1t nojHoi nenu. CoerHeHne MPpOBOJHUKOB.
CoennHeHNE HCTOYHUKOB SJIEKTPUUECKOM 2HEpruu B 6aTapero. 3akon Jxoyns-Jlenna. Pabora u momr-
HOCTB 3JIEKTPUYECKOro TOKa. TennoBoe NeCTBUE TOKA.

11-12

JIEKTPHYECKHH TOK B MOJYIIPOBOJHHKAX.
CoOcTBeHHas MPOBOAUMOCTD HOTYIPOBOJHUKOB. [101ynIpoBOTHMKOBEIE TPUOOPHI.

13-16

MarnutHoe noJie. 3akon Amnepa. Cuia Jlopenua.

BekTop MHAYKIIMM MarHUTHOTO NOJIA. J[eliCTBME MarHUTHOTO MOJIsl HA MPSIMOJIMHEWHBIN IIPOBOJHUK C TO-
koM. 3akoH Amriepa. B3aumonelictBrue TokoB. MarHuTHbIM moTok. PaGoTa mo nmepeMenieHuio mpoBOIHUKA
C TOKOM B MarHMTHOM noJie. JleicTBHe MarHUTHOTO 1MoJis Ha ABMXKYIuics 3apsia. Cuna Jlopenua. Onpe-
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JIeTICHU € YIEIbHOTO 3apsijia. Y CKOPUTENU 3apsHKEHHBIX YACTHII,

Hpakm UYeCKUue 3anamus

10

1-2

3akoH Kynona. HanpsokenHocts nosst. Pemenue 3amay.
[IpoBOAHMKH M IUINEKTPUKH JIEKTPUYECKOM ToJie. Pemenue 3anauy.

34

OHeprus 3apsLKeHHOro Tena. PazHocts noteHnnanos. HanpspkeHHOCTh U HanpsbkeHue. Pemienne 3aqad.
DNEeKTPOEMKOCTb. DHEPIHsl 3apsyKEHHOI0 KOHJIeHcaTopa. Perenne 3anay.

5-6

3akon Oma s yyacTka nend. [locnenoBatenbHoe U apajienbHOe COeAMHEHNE TPOBOIHUKOB. PaboTa u
MOIITHOCTh TOKa. Pemienue 3anay.

Wzyuenue 3akoHa Oma 17151 y4acTka Lenu

DekTpoaBMKyIas cuna. 3akoH OMa Juig nojiHo nenu. Pemenue 3agauy.

7-8

Maruutsbiii notok. 3akoH Amnepa. Cuna Jlopenua. Pemenue 3aaauy.
DJIeKTpOMarHuTHas HHAYKuuA. BuxpeBoe anektpuueckoe nose. CaMOMHIYKIUsA. DHEPrusi MAarHUTHOTO
noida. Penrenue 3amad.

Tema 4.
Konebanus
" BOJIHBI

Cooeporcanue yuedonozo mamepuana

12

1-2

MexaHnveckne KoJedaHmsl.

KonebartensHoe nmxkenne. ['apmonnueckue konedanus. CBOOOIHbIE MEXaHUYECKHE KOJIeOaHusI.
JIuHeliHBIE MEXaHMYECKUE KOoIeOaTeIbHbIEC CUCTEMBI.

[TpeBparnieHne YHEPrUU MPHU KoJedaTeTbHOM JABHKEeHUH. CBOOOTHBIC 3aTyXarOIINE MEXaHUIECKUE KOJIe-
Oanus. BeIHYXICHHBIC MEXaHUYECKHUE KOJICOaHUsI.

(\)

34

Yupyrue BOJIHBI.
[Tonepeunblie ¥ TPOAOJIBLHBIE BOJIHBI. XapakTepucTuKu BoIHbL. MHTepdepenmus BoiH. [Tonstue o nu-
¢bpakuuy BoJH. 3ByKOBBIE BOJIHBL. YJIBTPa3BYK U €ro MpUMeEHEHHE.

5-8

DJIeKTPOMATHUTHBIE KOJIe0aHus.

CBoOoHbBIE 37IeKTpOMAarHUTHbIE Kosiebanus. [IpeBpalienue sHeprum B kojiedaTebHOM KOHTYpe. 3aTyxa-
IOLIME 3JIEKTPOMarHUTHbIE KosiebaHus. ['eHepaTop He3aTyXaroUMX JIeKTPOMArHUTHBIX KoJeOaHUH.
Brinyxnensble anextpuyeckue konebanus. [lepemennsiit Tok. ['enepatop nepemenHoro toka. EMxocT-
HO€ U MHJYKTUBHOE CONPOTUBJIECHUS IEPEMEHHOI0 TOKA.

9-10

3akon Oma 1151 2JIeKTPUYECKOM 1enu NnepeMeHHOr0 ToKA.
Pa6oTa 1 MomHOCTh IEpeMeHHoro Toka. ['eHepaTopsl Toka. TpaHchopmaTopsl. TOKH BBICOKOM YaCTOTHI.
ITonyuenue, nepenava v pacupeieseHue d1EKTPOIHEPruu.
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11-12

JIEKTPOMATHUTHBbIE BOJIHBI. DJIEKTPOMAarHUTHOE 110J1¢ KAK 0CO0bIi BU/ MATePHH.
DJEKTPOMArHUTHOE T0JIe KaK 0COOBIN BUJ MaTepHH. DIIEKTPOMAarHUTHBIE BOMHBI. OTKPBITHINA KolieOa-
TEJIbHBIA KOHTYP.

[\

Ilpakmuueckue 3anamusn

Mexanunueckue konebanusa. Knunematnueckne xapakTepuCcTUKH KojeOaTeabHOro ABMKeHus. Penenne
3az7ad4.

Ynpyrue konebanus. Marematnueckuii MmasTHUK. Pesonanc. Pemenue 3amay.

Mexanunueckue BOJIHbI. 3ByK. Penenue 3anau.

W3ydeHue 3aBUCHMOCTH [IEPHOAA KOJE€OAHUH HUTSHOI'O MasiTHUKA OT JJIMHBI HUTH.

34

[lepemennslii Tok. Pemenne 3amay.
Onekrpuyeckue konedbanus. KonebarenbHblil KOHTYp. Pemenue 3anad.
DJIeKTpOMarHuTHBIC BOJIHBL. Pemenue 3anay.

Tema 5.
Ormnruka

Cooepicanue yuebnozo mamepuana

1-2

IIpupona ceera.
CKOpOCTb pacrpoCTpaHEHHUs CBeTa. 3aKOHbI OTpaXK€HUs U IpesiomieHus cBera. [lonHoe orpaxenue.
JInnzel. I'na3 kak ontuueckas cucrema. OnTu4ecKkue NpruoopkI.

[\

34

Bouanosblie cBoiicTBa cBeTa. UnTepdepennus ceera.

WuTepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jydeii. IHTepdepeHnrs B TOHKUX MieHKax. [Tomocs
paBHo# TommuuHbl. Konbiia HetoTona. Mcnons3oBanue nHTEppEpeHInN B HAYKE U TeXHUKE. PEHTreHoB-
ckue gy4yu. VX npupojia u CBOMCTBA.

(\)

Bouanosrblie cBoiicTBa cBera. {udpakuus csera.
Hudpakuus ceeta. Judpakuus Ha menu B napauieabHbIX Jydax. Judpakiunonnas pemerka. [Toastie o
rosnorpaduu. [omaspruszanus monepeyHsIx BOJH.

7-8

Boanosrblie cBoiicTBa cBera. [losispusanus csera.
ITonspuzanus ceera. J[BoiiHOoe nyuenpenomiienue. llomssponnst. Jlucnepceus ceera. Buasl CiekTpos.
CrnekTpsl ucnyckanus. CieKTpsl MOTJI0oNIeHUs. YIbTpaduoneToBoe U nHPPaKpacHOE H3ITyUdEHHUE.

Hpakm UYEeCKUe 3anamus

1-2

3aKkOoHBI pacpocTpaHEHus U oTpaxeHus ceeta. [Ipenominenue ceera. [loaHOe BHYTpEHHEE OTPa’KEHUE.
JIun3bl, ontryeckue npuoopkl. ['na3. Pemenue 3anay.

34

Hucnepcus u uaTepdepeHnns ceeta. JJudpakius v moispusamnus cBeta. Pemenue 3amay.
Wzyuenue unrepdepeHnu u AMPppakiuu CBETa.
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5-6 | U3nydenus u crekTpsl. Pemenue 3agay. 2
Tema 6. Cooepircanue yuedonozo mamepuana 8
DneMEeHTHI
. KBanToBasi onTuka.
KBaHTOBOM 1-2 | KBantoBas runore3a [lnanka. @otonsl. Buemnuit ¢porossiekrpudecknii 3¢ dekr. BHyTpennuii potod ¢- 2
usucn ¢ext. Tunsl poTO37€MEHTOB.
du3uka aroma.

3-4 | Pa3BuTHe B3IJI10B HA CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoAopoaa. SAaepHas 2
mozenb aroma. Onbitel 3. Pezeppopna. Monens aroma Bogopona no H. bopy. KBantoBbsle renepaTopsl.
du3nka aTOMHOTO siApa. 3aKOH PAJIMOAKTUBHOIO pacnaja.

EctecTBeHHas paguoaKTUBHOCTb. 3aKOH paJl0akTUBHOIO pacnajga. CriocoObl HAOIIOAEHUS U peTucTpa-

5-6 | uu 3apsoxeHHbIX yacTull. Dddext BaBumnoBa-UYepenkosa. Ctpoenne atoMHoro spa. Jedext macchl, 2
SHEPrusl CBSI3U U YCTOWYUBOCTb aTOMHBIX sijiep. SnepHbie peakiuu. M ckyccTBeHHAs! paAMOaKTUBHOCTD.

Jlenenue Tsokenbix saep. LlenHas sipepHas peakuus. Ynpasisemas [ernHas peakuus. S aepHblil peakTop.
®u3nka atoMHoro sigpa. Illosryuenue paguoaKkTHBHBIX H30TONOB U UX PUMEHEHHe.

7-8 | [TomydeHue paJuoaKTUBHBIX H30TOIOB U UX IPUMEHEHKE. broornueckoe elicTBUE pariOaKTUBHBIX 2
U3IIy4eHUI. DJIeMEHTapHbIE YaCTUIbI.

Ilpakmuueckue 3anamus 4

1-2 dotonsl. DoTorhdext. Monens atoma Pezepdopna-bopa. Meronsl peructpaiiuu 3apsyKeHHbIX YaCTHII. )
PagunoaktuBHOCTE. Penrenue 3amad.

34 CocrtaB aTOMHBIX siep. SepHble peakluyi. DHEPrus CBA3H aTOMHBIX siiep. DHEpreTudecKuil BHIXOT )

SAJIEPHBIX peakuuii. Pemenue 3agay.

HJ’IH XapPaKTCPUCTHKH YPOBHA OCBOCHHUA y‘le6H01"0 MaTepHrajia UCIIOJb3YIOTCS CICAYIOIINEC 0003HaYEHUS:

1. O3HaKOMUTENbHBIN (y3HABaHHE PaHee U3YUYECHHBIX 00BEKTOB, CBOWCTB);
2. PenpoayKTUBHBIH (BBITOJHEHHUE IEATEIBHOCTH 110 00pa3ily, HHCTPYKIIUH WU O] PYKOBOJCTBOM)
3. [IpoxykTuBHBIN (TIJTAHUPOBAHUE U CAMOCTOSITEIIPHOE BBHIITOJTHEHUE JIEATEIIbHOCTH, PEIICHUE TPOOIEMHBIX 3a7a4)

14



3. YCJIOBUS PEAJIN3AIIAN YYEFHOU JUCIHUATLIMHBI

3.1. TpeGoBaHMsI K MUHUMAJIBHOMY MaTepHAJbHO-TEXHNYECKOMY 00ecredeHHI0

Peanuzanus yueOHON AUCHUIUIMHBI OCYIIECTBIISIETCS B YUEOHBIX ayTUTOPHUSX:

Ne 301 tun «YueOHas ayauTopusi JJid JEKUMOHHBIX M MPAKTUYECKUX 3aHATUI»
MpeicTaBisgeT co0Oil cleuualibHOE MOMENIeHUEe, O0OpYIOBaHHOE MJisi MNPOBEACHUS
3aHSATHM 1O OJHOM WJIM HECKOJbKUM JAWCHUIUIMHAM. AyAMTOpHUS OCHAlleHa
CHEIUANTM3UPOBAHHBIM O0OpPY/AOBaHHEM -  MeOesbIo (CTONbI, CTYJbS), AyIAUTOPHOU
JOCKOH, MPOEKTOPOM, HACTEHHBIM 3KPAHOM.

No 409 tun «Kabuner npeaHasHadyeH s 1a00paTOPHBIX U MPAKTUYECKUX 3aHATUH,
Uid y4eOHOW MPaKTUKH» TMPEACTABIAET COOOM CIENUaNIN3UpPOBAHHYIO J1abopaTOpHIO,
00OpYIOBaHHYIO ISl MPOBEICHUS 3aHITUU MO IUCHUIUIMHE «Du3uka». Ayautopus
OCHAIllCHa  CHCIHMATU3UPOBAHHBIM  JAOOPAaTOpHBIM  OOOpYyAOBaHHEM,  MEOENbI0

(J1abopaTopHBIE CTOJIBI, CTYJIbS), AyJAUTOPHOM JTOCKOM.

3.2. NUudopmanmnonHoe obecneueHue ooyuenusi. [lepeyenn pexomenayeMbIx
yueOHbIX u3aannii, UHTepHeT-pecypcoB, JONOTHUTEIbHOMH JIUTEPATYPbI

OcHoBHblEe UCOYHUKU:

1. Tlansirmna, A. B. @usuka [D5neKTpoHHBIN pecypc] : 1a00paToOpHbIA MPAKTUKYM
st CTIO / A. B. Tlaneiruaa. — DJEKTPOH. TEKCTOBbIE JaHHbIE. — CapaToB :
[Ipodobpazosanue, 2019. — 84 c. — 978-5-4488-0331-4. — Pexxum gocrymna:
http://www.iprbookshop.ru/86155.html

2. ®usuka. Mexanudeckue konedanus. COOpHUK 3a/1au ¢ PEHICHUSIMHU [ DJIeK-
TpoHHBIN pecypce] : 3agaunuk 111 CIIO / coct. b. K. JlanteHkoB. — DneKTpoH.
TekcToBble JaHHbie. — Caparos : [Ipodobpazosanue, 2019. — 164 ¢c. — 978-
5-4488-0391-8. — Pesxxum moctyma: http://www.iprbookshop.ru/86468.html

3. PomanoBa, B. B. ®u3suka. [Ipumeps! pemienus 3aaau [D1eKTpOHHBIN pecypc] :
yuebHoe nocodue / B. B. PoMmanoBa. — DIIEKTpOH. TEKCTOBBIE JaHHBIE. —
MuHck : PecniyOnukaHCKHT HHCTUTYT TPO(ECCHOHATIBHOTO 00pa30BaHus
(PUIIO), 2017. — 348 c¢. — 978-985-503-737-9. — Pexum nocrymna:
http://www.iprbookshop.ru/84903.html
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,ZZOI’ZOJZHMmeJZbele UCMOYHUKU.

1. Jleryra, C. H. ®usuka [DnekTpoHHbIN pecypc] : yuedHoe nocodue / C. H. Jle-
Tyta, A. A. Yakak. — DJIEKTPOH. TEKCTOBbIE TaHHbIe. — OpeHOypr : OpeH-
Oyprckuii rocynapctBennbiii yausepeurer, 9bC ACB, 2016. — 307 ¢. — 978-
5-7410-1575-9. — Pexxum nocrtyna: http:// www.iprbookshop.ru/78852.html

2. Mskumes, I'.5. ®usuka. 10 kmacc: y4ueb. 15 o0rieo0pa3oBaT. Opranu3alui:
6a3oBbiii ¥ ipoduit. ypoBuu / I'.5. Msikumies, b.b. byxosnes, B.M. UapyruH;
non pen. H.A. IlapdentreBoil. - 23-¢ u3a. - M.: [Ipocsemenne, 2014. - 399 c.
- (Kimaccuuecknii kypc).

3. Mskumes, I'.5. ®usuka. 11 kmacc: yueb. myst o01ieo0pa3oBar. opraHu3aIui:
6a3oBbiii 1 ipoduit. ypoBuu / I'.51. Mskumes, b.b. byxosnes, B.M. UapyruH;
non pen. H.A. Ilapdentresoil. - 23-¢ u3a. - M.: [Ipocsemenne, 2014. - 399 c.

- (Kimaccuuecknii kypc).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUMSA JUCIHHUIIJINHBI

4.1. (I)OprI U METOAbI KOHTPOJIA X OCHKH pE3yjIibTaTOB oﬁyqemm

KoHTponb # OlLIEHKAa pe3yabTaTOB OCBOECHUS JUCLUILIMHBI

OCYHICCTBIIACTCSA

MpernoJaBaTeyieM B MPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHATHH M J1a00paTOpHBIX

pa60T, TECTUPOBAHMA, a TAKIKC BbIIOJHCHUA 06y‘laIOLHI/IMI/IC$I HHAWBUAYAJIbHBIX

3aJIaHU#, TPOEKTOB, UCCIICAOBAHUMH.

[IpomesxxyTouHast aTTecTalus npoBoauTcs B hopme nuddepeHIIMpOBaHHOTO 3a4eTa.

Pe3yabTathl 00y4enust
(ocBOEHHBIE YMEHHUS, YCBOCHHbIE 3HAHUA)

@opMbl M METObI KOHTPOJISA U
OLIEHKH Pe3yJibTaTOB 00y4YeHUs

>

4

YMmenus:

IMIPOCKTHUPOBATHh PCILINMOHHBIC 0a3ml
JaHHBIX

HCIIOJIb30BATh A3BIK 3aIIPpOCOB IJIA
IIPOrpaMMHOI0 U3BJICUCHU A CBCIIGHI/Iﬁ n3

0a3 JaHHbBIX;

HpaKTI/ILK?CKI/Ie 3aHATHA;
BHCAYOAUTOPHAA

CaMOCTOATCJIbHas1 pa60Ta;

14

>

3Hanuq:

OCHOBBI TEOpUU 0a3 JJAHHbIX;

MOJIEJIH TaHHBIX;

OCOOEHHOCTH PESIIMOHHON MOICIH U
MPOEKTUPOBaHUE 0a3 JaHHBIX,
M300pa3UTENbHbIE CPENICTBA,
rucnosb3yeMbie B ER-MonenmpoBannuy;
OCHOBBI PETISIIIUOHHON anreOph;
MPUHITUIIBI IPOSKTUPOBAHUS 0a3 TaHHBIX,
obecrieueHne HEMPOTUBOPEUYNBOCTH U
[EJIOCTHOCTH TAHHBIX;

CpeJICTBa IPOCKTUPOBAHUS CTPYKTYp 0a3
JTAHHBIX;

A3bIK 3arpocoB SQL

IIpakTrueckue 3aHsTHS;
BHEAYAUTOPHAs

camocTosiTeNbHas paboTa;
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Pa3paboruuk:

I'opOoymiun denunc Iapuo3sinHoBr4

npemnoaaBareb I'J1a30BCKOro MHKEHEPHO-IKOHOMUYECKOI0 HHCTUTYTA
(pmwinana) ®PI'bOY BO «UkI'TY nmenu M.T.Kanamnukosa

PABOYAS ITIPOT'PAMMA YYEBHOM JUCIHUATIIAHBI
OU3UKA

AJIs1 CTIeNHAJIBHOCTEl cpelHero npogeccnoHaAJIbHOro 00pa3oBaHus

O0meo0pa3oBaTeJbHBIN IIUKJI
NPOrpaMMbl MOATOTOBKH CIIEHHAIMCTOB CPeHEro 3BeHa
09.02.07 HUndopmanuoHHbIe CHCTEMbI U IPOrpaMMHUPOBAHNUE



JIncer yrBep:xaenus padodeil NporpaMmmbl JUCHUILIHHBI (MOLYJIsS1)
HA y4eOHbIil rox

PaGouas nporpamma quCIUIUIMHBL (MOIYJIS) YTBEPIK/IEHA HA BEJICHUE y4eOHOTO
npoiiecca B yaeOHOM TOJy:

«COI''TACOBAHO»:
Yueonuwuit 3agedyowull Kageopot,
200 omeemcmeenuou 3a PIIJ]

(noonuce u dama)

2020- 2021

2021-2022

2022- 2023

2023-2024

2024-2025
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