OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXHOI'O TPAHCIIOPTA
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKICHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKUI TOCY1apCTBEHHBIN YHUBEPCUTET MyTEH COOOIIECHUS

Cubupckuii KOJUIeK TPAHCIIOPTa M CTPOUTEIHCTBA

PABOYAS ITPOTPAMMA YUYEBHOW JUCITATIJIMHBI
(ouHO¥ U 3204HOM PopmMBbI 0OyUEHUS)
I1/1.03 ®duznka
JUTS CTIEIAATBHOCTH
08.02.10 CTpouTenbCTBO KENE3HBIX AOPOT IIYTh U IYTEBOE X035IICTBO
bazosas nod2omoeka

cpedHe20 npogeccuoHaIbHo20 00paz08anus

Wpkyrck, 2020

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

Moanwcant ®rE0Y BO VprYTC Tpodumos IOA. ol
00a73c5b7b623a969ccad43a81ab346d50 ¢ 08.12.2022 14:32 o 02.03.2024 14:32 GMT+03:00

Moanuce cooTBeTCTBYET (harny AOKYMEHTa I/IP]'V\_\C.




PACCMOTPEHO: h VTBEPXJIEHO:

[{HKI0BOM METOHUYECKOM 3ame b aupexTopa no YMP

KOMHUCCHEHl €CTECTBEHHBIX JIHCIUIUIMH éﬁ;ﬁm /T.H.Pycuna

Ipencenarens [IIMK: ©.B. bypaina i « / 7 zs0rek 2020r.
éalfﬁ/

« 44 » wions 2020r.

Paspaborunk: Crupuaonosa I1.5., npenonasaress CKTuC

Paszpaborana B coorBeTcTBUH ¢ Denepa’ibHBIM TOCYIApCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHIapTOM CpPEIHEro OOLIEro obpazoBanust or 17.05.2012 No 413 (¢ W3MEHEHMSIMH H

JIOTIOJTHEHHUSIMA).



Conepxxanue

1. MACIIOPT PABOYEN ITPOI'PAMMBI YUEBHOU JIMCLIATIIIAHBI .............ovcveenee 4
2. CTPYKTYPA U COJEPXKAHUE YUEBHOU JIUCIUATIIIAHBL ... 5
3. YCJIOBUSA PEAJIM3ALIMN YUEBHOM JUCIIUTIIAHDL. .........ooveeec e 15

4. KOHTPOJIb Y OLIEHK PE3VJIbTATOB OCBOEHUA YUYEBHOUW JUCLUIUINHEI ..... 16

5. JIMCT USMEHEHUI U JOTIOJIHEHUI, BHECEHHBIX B PABOUVYIO ITIPOTPAMMY 17



1. TIACIIOPT PABOYEN [TPOT'PAMMBI JUCILIUITIIVHBI
I1J1.03 dusuka
1.1 O6nactp npuMeHeHus padboueii mporpaMmmsl

Pabouas mporpamma nucrumuasl [1/1.03 ®wusmka paspaboTaHa B COOTBETCTBUU C (eaepaTbHbIM
rOCYJapCTBEHHBIM  00pa3oBaTelIbHBIM  CTaHAAPTOM  cpeaHero obmero obpazoBanus 08.02.10
CTpouTenIbCTBO JKEIE3HBIX I0POT MYTh U MyTEBOE XO3SHUCTBO 0a30BOM MOJATOTOBKHU JIJISl CIIELUATBHOCTEH
cpenHero npoeCcCUOHaTBLHOTO 00pa30BaHusl.

PaGouas mporpamma paspaboraHa ajisi OYHOU U 3a09HON (OPMBI O0YUCHHS.

1.2 MecTo AMCHHUILIMHBI B CTPYKTYpE MPOrpaMMbl OATOTOBKH CIIELUAINCTOB CPEAHETO 3BEHA
Hucnturmuna [1/1.03 dusnka OTHOCHUTCS K MUKIY 0a30BBIX YYCOHBIX JUCIUIUIMH.

Copnepxanne mucuuruinabl [1/].07 ®@usnka opueHTHPOBAHO HA MOATOTOBKY OOYYAIOUIMXCS K OCBOCHHIO
nucuurud: bJ1.09 buonorus, BJ1.07 Xumus, b/1.12 ActpoHomus.

1.3 TpeGoBaHwus K pe3yiabTaTaM OCBOCHHUS JUCIUILTUHBI

TpebGoBaHus K MpeAMETHBIM pe3ynbTataM ocBoeHus 6azoBoro kypca [1/].03 dusuka J0mKHBI OTPasKaTh:
1) chopmMupoBaHHOCTH MpPEICTaBICHUH O MecTe (PU3UKU B COBPEMEHHOW HAYYHOW KapTUHE MHpA;
HNOHMMAaHUE posid (PU3UKH B (HOPMHUPOBAHUM KPYro3opa U (PyHKIHMOHAIBHOW I'PaMOTHOCTH YEJIOBEKA IS
pelIeHUs IPaKTUYECKUX 3aj1ay;

2) BHIaJCHHE  OCHOBOIOJATAIOIIMMHU  (PU3UYECKHUMH  TOHATUSAMH, TEOPUSAMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE IMOJIb30BaHNEe (PU3MUECKON TEPMUHOJIOTHEN U CUMBOJIHUKOIA;

3) BIaJeHWE OCHOBHBIMH METOJAaMH HAYYHOTO IO3HAHWS, HCIOJIB3YEeMbIMH B (hH3MKe: HaOIIOACHUE,
ONMCaHUEe, W3MEpPEHHUE, SKCIEPHUMEHT; yMEeHHe o0palaTbhiBaTh, OOBSICHATH PE3YJIbTaThl MPOBEIECHHBIX
OIIBITOB U JIEJIaTh BBIBOJBL;

TOTOBHOCTb U CIIOCOOHOCTH MTPUMEHSATh METO/Ibl IO3HAHUS MPH PEIIEHUH MPAKTHYECKUX 3a7ay;

4) chopMUPOBAaHHOCTh YMEHUS JaBaTh KOJMUYECTBEHHBIC OLIEHKU M MPOBOJIUTH PACUEThI MO (PU3NUYECKUM
dbopmyram U ypaBHEHUSIM;

5) BazieHue npaBUJIaMi TEXHUKU O€30MaCHOCTH MIPU BBIMOJIHEHUH Ja00paTOPHBIX padoT;

6) copMHUPOBAaHHOCTH COOCTBEHHON MO3MIIMHU 0 OTHOIIEHUIO K (PU3nUecKoil HHpopMaIum, mosyyaeMoit
U3 pa3HbIX UICTOYHHUKOB.

Pe3ynbTarhl BEINOIHEHNS HHAUBUAYAIBHOTO MPOEKTA JT0JKHBI OTPaXKaTh:

1) chopMHpPOBAaHHOCTh HABBIKOB KOMMYHUKATUBHOW, Y4eOHO-MCCIIEIOBATENBCKOW JEATEIbHOCTH,
KPUTHYECKOIO MBIIIUICHHUS;

2) criocoOHOCTh K MHHOBAIIMOHHOM, aHATUTUYECKOM, TBOPUYECKOM, MHTEIJIEKTYaIbHOU NeSTEIbHOCTH;

3) chopMUPOBAHHOCTh HABBIKOB NMPOEKTHOW AEATEIBHOCTH, a TaKXKe CaMOCTOSITEIIbHOIO MPUMEHEHUS
nproOpeTeHHBIX 3HAHUA M CIIOCOOOB JIEHCTBUH NMpPH PELICHWH Pa3IMYHBbIX 3a]1a4, UCIOJb3ys 3HAHMS

OJHOI'O MM HECKOJIBKUX y‘-Ie6HBIX npeaAMETOB WJIN NPCAMCETHBIX 06HaCTeﬁ;



4) criocoOHOCTh MMOCTAHOBKH 1M U (DOPMYIUPOBAHS TUIIOTE3bI UCCIICOBAHMSI INTAHUPOBAHUSL Pa0OTHI,
oTOOpa W WMHTEpIpeTalud HeoOXoMuMoi HHpOpMALUK, CTPYKTYPUPOBAHUS aPTYMEHTAIIMH PE3YIIbTaTOB
HCCJIEIOBaHMSI HA OCHOBE COOPAHHBIX JIaHHBIX, IPE3EHTAIIUU PE3YJIbTATOB.

1.4 KonuecTBO 4acOB HA OCBOECHUE TUCIUTIIIMHBI

MaxkcumanbHast yueOnas Harpy3ka 150 yacoB, B TOM uuce:

OO6s3atenbHas ayaquTopHas yueonas Harpyska 100 dacos,

CamocrosrenpHas padora o0ydaromierocs ouHoit popmsl S0 yacos, 3aounoit popmsl 130 yacos.

2. CTPYKTYPA U COJEPXXAHUE YYEBHOU JJUCLIMITJINHEI

2.1. O6beM yueOHOM TUCIUILTMHBI M BUBI YI€OHOH PaOOTHI

Bup yae6Ho# paboThI O6bem yacoB*

Ounas 3aouHasn
dhopma dbopma

[.OGs3arenpHas ayquTopHas yueOHas Harpy3ka (BCero) 100 20

B TOM YHCIJIC:

Teoperuueckoe o0yueHue (ypoku) 54 14
MPAKTUYECKHE 3aHATH (€CIU MPETYCMOTPEHO YIEOHBIM ILIIaHOM) 26 4
na0opaTOpHbIE 3aHATHUSA (€CJIU IPEAYCMOTPEHO YUEOHBIM IIJIAHOM) 20 2
II.CamocrosiTenbHas pabota 00ydaromerocs 50 130
MakcumanbHas yuyeOHast Harpy3ka (BCero) 150 150

(0651321TCJ'H>H3.5I ayaAuTOpHAd U CaMOCTO}ITeHBHa)

Koncynpranms (MHIUBUIyalbHbIN IPOEKT) 2 2
KoHcynbranus (mpomMexyTouHasi arTectaius B popMe 3K3aMeHa) 2 2
dopma TPOMEKYTOUHON aTTECTAllMU: SK3aMeH — 6 4acoB




2.2 TemaTU4eCcKUi IJIaH U conepkanue ydeoHoi nucuurmiuabl bJ[.03 dusnka
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1 2 3 S5 6 7
MakcuManbHOE KOJIMYeCTBO yaeOHOo# Harpy3ku — 150 gac
Paznen 1. mexanuka
Tema 1.1 Beenenue. 1 Mexannueckoe nBuwxkenue. Ilepememenue. Ilyte. CkopocTs. 2
Kunematuka PaBHOMEpHOE NPAMOJIIMHENTHOE ABUKEHHE.
Camocmosmenvuas paboma: JleficTBue ¢ BEKTOpaMH.
2 JlabopaTtopHas paboraNel Onpenenenre MIOTHOCTH BEIECTBA 2
Tema 1.2 PaBHOMepHOE 3 Yckopenue. PaBHoMepHOE MPSIMOJIMHEIHOE ABMKEHHE CBOOOIHOTO 2
JIBIKEHUE nageHus. JIB>keHue Tena, OpOIIEHHOIO MO YIIOM K TOPHU30HTY.
PaBHOMEpPHOE IBHIKEHUE IO OKPYKHOCTH.
Camocmosmenvnas  paboma: PaBHOMEpHOE JIBUKEHHE IO
OKPY>KHOCTH..
4 ITpakTryeckas padora Nel 2
PaBHOMEpHOE 1 paBHOYCKOPEHHOE JIBUKEHUE
Tema 1.3 3axons! HeroToHa 5 I 3akon Herotona. Cumma. Macca. Mmnynsc. II 3akon HeroToHa. 2
OcHoBHOM 3aK0H Kiaccndeckor MexanukH. III 3akon HeroToHa.
Camocmosmenvuas paboma: 3aKOH BCEMHPHOTO TSITOTEHUS.
I'paButanmmonnoe mose. Cuna Tsoxectu. Bec. CiocoObr u3mepeHust
Macchl Tesl. CHUIlbl B MEXAHHUKE.
6 [IpakTnueckast pabotaNe2 2
JIBr>KeHue B rpaBUTAIlMOHHOM II0JI€.
7 JlabopaTopHas pabotra No2 OmpeneneHue yCKOpPEHHUsT CBOOOIHOTO 2

najcHus




Tema 1.4 3akoH coxpaHEeHUs B 8 3aKkoH coxpaHeHHs HuMITyiabca. PaBHOMepHoe aBmkeHue. Pabora
MEXaHHKe NOTEHIMAIbHBIX cui. MomHocTs. OHeprusa. Kunernueckas
SHEprus. 3aKOH COXpAaHEHUs] MEXaHUYeCKOM 3Hepruu. [Ipumenenue
3aKOHa COXpaHEHUs MEXaHHM4ecKol sHepruu. PeakTuBHOE
JIBUKECHHUE.
Camocmosmenvnas paboma: PeakTUBHOE JABIKEHUE. YCIEXH B
OCBOEHUHU KOCMHYECKOI'O IIPOCTPAHCTBA.
9 JlaGoparopuass pabora Ne3 M3yuenue 3akOoHa COXpaHEHHUS
MEXaHUYECKON IHEPTUN.
10 [IpaxTuueckas padora Ne3
JnHamuka u 3akoHsl HeroToHa.
11 [IpaxTuueckas padora Ne4
3aKOHBI COXPAaHEHUS B MEXAaHUKE.
12 [IpakTuueckas pabora Ne5
Pemenue 3anau o paszaeny «MexaHuKay»
Paznen Ne2 MonekynsapHas ¢pu3nka, TepMOAMHAMUKA.

Tema 2.1 OcHoBHOE 13 OcHoBuble monoxxeHuss MKT. PasMmepsl M Macchl MOJIEKYNl U

nosioxenue MKT aToMoB. bpoyHoBckoe aBmxenue. Auddysuu.

Camocmosmenvrnas padoma: CUbl U SHEPTUS MOJIEKYJISIPHOTIO
B3auMojieiicTBusa. CTpoeHue ra3000pa3HbIX, >KUIKUX WU TBEPIBIX
ten. CKOpOCTh IBUYKEHUE MOJIEKYJ M UX U3MEPEHHUS.
Camocmosmenvuas paboma: OnpeneneHue quaMeTpa KanuuisipoB
C TIOMOIIIBIO SKCIIEPUMEHTA.

14 ITpakTuyeckas pabotaNe6.
Pemenue 3agad na ocuose MKT.

Tema 2.2 neanbHbli ra3 15 Uneanbnupiii ra3.  JlaBnenue raza. (OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO — KMHETUYECKOW TEOopuH Tras3oB. Temmeparypa u ee
n3Mepenue. ['a3oBbie 3aKOHBI. AGCOTIOTHBIM HYJIb TEMIEPATYpPHI.

16 JIaGoparopHas pabora Ned

[IpaBuna 3akona boigs-Mapuotra.

Camocmosmenvnas  paboma:  TepMonuHamMuyeckas — IIKaja
TEeMIIepaTypbl. Y paBHEHHUE COCTOSIHUS U€aNbHOTO raza. MoJsipHas
ra3oBas IOCTOSTHHASI.




Tema 2.3 OcHOBEI
TEPMOJIMHAMUKH

17

OcHOBHbIE TIOHATHS U ONpENENEHUA. BHyTpeHHss sHeprus
uaeanbHoro rasa. Pabora u Temnora, kak ¢opma Iepesauu
SHEpPruu. TemnoeMKOCTb. YenbHas TEIUIOEMKOCTb. YPaBHEHUE
TeroBoro  OamaHca.  Ileppoe  Hayamo  TEPMOJMHAMMKH.
AnnabaTtHbIi Ipolecc.

Camocmosmenvuas paboma: TemnoBble IABUraTeld U OXpaHa
OKpY’Karolleu CpEbl. IIpumenenue IIEPBOTO 3aKOHa
TEPMOJIMHAMUKH JUIsl U30IPOLIECCOB.

Tewma 2.4 CpoiicTBa mapoB

18

Hcnapenne u koHaeHcanus. HacpllleHHBI map U €ro CBOMCTBA.
AOGcCoutoTHAs ¥ OTHOCHUTEINIbHAS BIAKHOCTh BO3AyXa. Todka pocChl.
Kunenue. 3aBUcHMOCTb TEMIIEpPATYpPhI OT AABJICHUS.

19

JlaboparopHas pabota Ne5
OmnpeneneHre OTHOCUTENILHON BIAXKHOCTH BO3/TyXa.

Tema 2.5 CBoiicTBa )KUIKOCTH

20

XapakTepUCTUKHU KUJKOTO COCTOSIHMS BeulecTBa. I1oBepXHOCTHBIN
CIIOM KHUJIKOCTU. DHEprus IOBEPXHOCTHOIO cjos. SIBieHHE Ha
rpaHulle ¢ TBepAbIM TesioM. KanumisipHele sBIeHHUS.

Tewma 2.6 CBoiicTBa TBEPABIX
Ten

21

XapakTepucTuKa TBEPAOIO COCTOSIHUSL — BEIECTBA. YIIpyrue
cBoiicTtBa. 3akoH ['yka. MexaHuueckne CBOWCTBA TBEPABIX TeIl.
TennoBoe pacimmpeHue TBEpAbIX Tl U kuakoctel. [lnaBnenue u
KpUCTAJUTH3AIIUS.

Camocmosmenvuas paboma: MexaHUUECKHUE CBOWCTBA TBEPBIX
ten. Co3iaHne MaTepuaoB ¢ 3aJaHHBIMU CBOMCTBAMHU.

Pasnen 3 DnekTpoauHamuka.

Tema 3.1 3akon
ANEKTPUUYECKOTO OIS

22

DnexTpuueckue 3apsabl. 3aKOH COXpaHEHUs 3apsja. 3aKkoH
Kynona. Dnekrpuueckoe mone. HanpsyKeHHOCTb 3JEKTPUYECKOTO
nona.  [lpunuun  cynmepnosunuu  noneil.  PabGora  cun
anekTpuueckoro mousis.  I[lorennuan. Pa3HOCTh THOTEHIMAIOB.
OKBHBAJICHTHBIE MOBEPXHOCTH. CBsA3b MEKIY HAIPSIKEHHOCTBIO U
Pa3HOCTBIO MOTEHIUAIOB JIEKTPUUYECKOTO MOJIS.

Camocmosmenvnass paboma: TIpOBOTHUKH W JTUIICKTPUKA B
3IEeKTpUUYecKOoM 1oJie. [1oJIIpHOCTh ANAIIEKTPUKOB.

Tema 3.1. Konnencatopsl.

23

[TpoBognuku B 3nektpudeckoM noje. Kongencaropel. Coenunenue
KOHJICHCATOPOB B 0aTapero. DHeprus 3apsHyKEHHOTO0 KOHJEHCATOpa.
DHEprus AIEKTPUIECKOTO MOJIS.




Camocmosmenvhas pa60ma.‘ 3H€KTpI/I‘-IeCKaH NpoBOAMMOCTL B
MeTajiax.

24 [IpakTrueckas padota No7
Pemenue 3agau Ha 3akoH Kynona.

25 [IpakTrueckas padota No§
Pemienue 3a1a4 Ha pabOTy ¥ MOTEHIMAI AJIEKTPUYECKOTO TOJISL.

26 [IpakTrueckas padota Ne9
Pemenue 3ama4 Ha SJIEKTPOEMKOCTh YEIWHEHHOTO NMPOBOAHUKA U
KOHJICHCATOpA.

Tema 3.2 3aK0H IIOCTOSIHHOT'O 27 VYcnoBus, HEOOXOIUMBbIC [UIsi BO3HUKHOBEHHUS U MOJJEPKKH
TOKa. aneKkTpudeckoro Toka. Cuia Toka U IUNIOTHOCTh TOKa. 3akoHbl OMa

g ydactka uenu 6e3 DJIC. 3aBUCHMOCTb CONpPOTHUBIIEHUS, OT
Marepuana, JUIMHHBL W IUIOHIQJM  MOMEPEYHOro  CEUYCHHUS
MPOBOJHUKA. 3aBUCHMOCTHh  DJIEKTPUYECKOTO  COMPOTHUBIICHUS
MPOBOAHUKOB  OT  TEMIEpPaTyphl. OJEKTPOABIDKYIIAs  CHia
HUCTOYHMKA Toka. 3akoH Owma s monHou nenu. CoeauHeHue
poBoAHUKOB. CoeTMHEHNE HCTOYHUKOB AJIEKTPUUYECKON SHEPTUH B
Oarapero. 3akon JDxoyms — Jlenma. PaGora u MomHOCTH
aJIeKTpHUecKoro Toka. TeraoBoe eiicTBue ToKa.
Camocmosmenvuas paboma: TemnoBoe AEUCTBUE IEKTPUIESCKOTO
ToKa. PaboTa 1 MOIIHOCTH STIEKTPHUUECKOT0 TOKA.
Camocmosmenvuas paboma: IITOTHOCTB DIIEKTPUIECKON SHEPTHH.

28 JIaGoparopHas pabota Ne6
W3yuenne 3akona OMa /i1st y9acTKa IeTH.

29 JIaGoparophas pabota Ne7
HccnenoBanue mapauienbHOTO U MOCIIEIOBATEIHPHOTO COSAMHEHUS
PE3UCTOPOB.

30 JIaGoparophas paboTta Ne8
Onpenenenne O3/IC m BHYTPEHHErO CONPOTUBICHHUS HCTOYHUKA
SHEpIUH.

31 [IpakTuueckas pabora Nel(
Pemenwue 3ana4 Ha 3akon Oma.

32 [TpakTrueckas padota Nell

Pemenwne crnoxubIx 1eneit, Metogom Kupxroda.




Camocmosmenvnas paboma: llpaBuna Kupxroda c pemeHuem
3ajau.

Camocmosmenvuas padboma: CoOCTaBICHHE YHPOIIEHHBIX CXEM
ANEKTPUYECKOM LIEMH TI0 UCXOJHON CXEME.

Tema 3.3 DnexTpuueckuil TOK
B CpeJiax IOJIyITPOBOJHHUKAX

33

DNEKTPUUECKUN TOK B BAKYyM€, BO3AYX€, KHUJIKOCTH.

Camocmosmenvuasa  paboma:  CoOCTBEHHas  IPOBOJUMOCTb
MOJTYITPOBOTHUKOB. 10y poBOTHUKOBBIE TIPHOOPHI.

34

[TpakTuyeckas padora Nel2
Pemenue 3agau Ha 3akon @apajes.

35

MarnuTtHoe nosue. Bekrop HHAYKIMM MarHuTHOTO nois. Jleiicteue
MarHMTHOTI'O IOJIsI HA NPSMOJIMHENHBIN POBOJHUK C TOKOM. 3aKOH
Awmnepa. B3aumopeiictBue TokoB. MaruutHbiil notok. Pabora mno
IIEPEMEILEHUIO ITPOBOJAHMKA C TOKOM B MarHUTHOM Itoiie. JlelictBue
MarHuTHOTO IO Ha JABWXKymwuiics 3apsna. Cuia  Jlopenia.
Onpenenenne yIenbHOro 3apsaaa. Y CKOpeHHE 3apsHKCHHbBIX YaCTHIL.

Camocmosmenvnas paboma: MarautHoe 10j€. MarHuTHbIe
cBoiictBa BemectBa. Cwia Amnepa u cwia JlopeHma u ux
MIPUMEHEHHUE.

36

ITpakTruyeckas padora Nel3
Pemenue 3ana4 Ha 3akoHbI AMiiepa u JIeHna.

Tema 3.4 DnexTpoMarauTHast
VHTYKITHS

37

9J'IeKTpOMaFHI/ITHa$I HHAYKIUA. BpreBoe QJICKTPOMATrHUTHOC
II0JIC. CaMOI/IHI[yKIII/IfL BHCPFI/IH MAar"guTHOTI'O ITOJIA.

Pazgen 4. Konebauus v BOJHEL

Tema 4.1 Mexauuueckue
KOJIeOaHus

38

KonebarenpHoe JIBIKEHUE. ["apmonnueckoe KoJieOaHue.
CBobosHbIe MexaHHuyeckre Konebanus. JIuHeiiHble MeXaHNuecKue
KoiebarenpHble  cHCTeMBl.  lIpeBpamieHWe  SHEpPruM  TpU
KosiebaTeIbHOM JIBHOKEHUH. CBobopHbIe 3aTyxarolue
MeXaHW4eckne  KojeOaHWs.  BBIHYKICHHBIE  MEXaHHUYECKHE
konebanus. [lonepeunsle U MPOAOJIBHBIE BOIHBL. XapaKTepUCTUKA
BOJIHBI. YpaBHEHHE IJIOCKOM Oerymieil BoiHbl. MHTepdepenuus
BoJH. [ToHsITHE O MM (paKIIUK BOTHBI.

CamocmosmenvHas paboma: 3ByKOBBIE BOJHBIL. YJIBTPa3BYK U €0
MIPUMEHEHUE.

10




Tema 4.2 DnexTpoMarauTHbIE
KoseOaHus

39

CBoOosHbIE  ANEKTpOMarHuTHele  Konebanusi.  [IpeBparienue
SHEPTUH B KoJse0aTeIbHOM KOHTYPE. 3aryxaromme
9JIEKTPOMArHUTHBIE KOJICOaHMsI.

Camocmosmenvuas ~ paboma:  l'eHepaTop  He3aTyxarolluX
AJIEKTPOMArHUTHBIX KOJIeOaHWW. BBIHYXICHHBIE 3JIEKTPHUYECKUE
KosiebaHus. BeIiHyXIeHHbIE IeKTpuueckue Koaedbanus. I'eneparop
Toka. Tpancopmaropsl. Toku BbICOKOM uacToThl. Ilomydenwe,
neperaya M paclpelelIeHue  DIIEKTpodHepruu.  I'eHeparop
IIEPEMEHHOI0 TOKA.

Tema 4.3 IlepeMeHHBIH TOK,
PEaKTHUBHOE CONPOTHUBJICHUE B
e MEPEMEHHOT0 TOKa

40

[lepemennsblit TOok EMKOCT ¥ MHITyKTHBHOE COIIPOTUBJICHHUE B IIETIH
IIEPEeMEHHOIr0 ToKa. PaboTa M MOIIHOCTH NEPEMEHHOr0 TOKa.
rerepaTop Toka. Tpanchopmaropsl.

Camocmosmenvuas  paboma: IIpoU3BOACTBO  SIEKTPUUECKOM
SHEPTUU U €€ UCCIICOBAHNUE.

Tema 4.4 DnekTpoMarHuTHbIE
BOJTHBI

41

DneKTpOMarHuTHOE MoJje, Kak ocoOblii Bua MaTtepuu. Bubparop
I'epua. OTKpBITHIHM Kose0aTeabHbINH KOHTYP.

Camocmosmenvhas pa60ma.‘ Brmmonnenue HHAWBUAYAJIbHOI'O
ITPOCKTA.

Paznen 5. Onruka.

Tewma 5.1 Ilpupona ceeta

42

Ceer, kak BoiHa. CKOpOCTh pacHpOCTpPaHEHUs CBETa. 3aKOHBI
OTpakeHHUs U mpenomiieHus ceeta. [lonHoe oTpaxkeHue cpera

Tema 5.2 BosHOBEBIE CBOWCTBA
cBeTa

43

WNnrtepdepennuss  cBera. KorepeHTHOCTh  CBETOBBIX  Jy4ei.
Wntepdepennst B~ TOHKMX  IUleHKax.  Vcrmonb3oBaHue
uHTeppepeHIMM B Hayke M TexHHKe. Judpaxkuus csera.
Hudpakius Ha nend B NapalieNbHbIX Jy4yax. [loHsTHe O
rojorpaduu. Ilomspuszanus csera. [IBoifHOe mTydenperoMIICHHE.
ITonapounel. Buasl nznmyuenuii. CekTpsl U CIIEKTPAJIbHBIN aHAIIN3.
CrnekTpsl ncnyckanus. CneKTpbl NOTJIOMEHUS.

Camocmosmenvuas paboma: PazauuHble BUIbI 3J€KTPOMAarHUTHBIX
M3JIy4€HUH, X CBOMCTBA U MPAKTHYECKOE TPUMEHEHHE.

44

JIaGoparopnas padora Ne9. M3mepeHue JUIMHHBI CBETOBOI BOJHBI €
MTOMOUIBIO AUPPAKIIMOHHOM PEIIETKH.

Tema 5.2 JIunerinag onTuka

45

Jluasel. I'ma3 kak omrtmueckas cucreMa. OnTHYECKHE TPHOOPHI.
Onrtuueckue mpuoopHI.

Camocmosmenvnas paboma: Pentrenosckue Jlyuu. Mx npupona u
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CBOMCTBA.

Paznien 6. OCHOBBI TEOPUU OTHOCUTEIBLHOCTH.

Tema 6.1 OcHOBEI
CICIHAIEHOM TeOpHun
OTHOCHUTCIBHOCTHU

46

NunuBuayanbHOCTh MOAYJISL CKOPOCTHM CBE€Ta B  BaKyyMe.
[Toctynatel Diinmreitna. [IpocTpaHCTBO U BpeMs B CHEUHAIbHOMN
TEOPUU OTHOCUTENIBHOCTH. CBSI3b MAacChl W JHEPrUU CBOOOTHOU
YacTULIbI. DHEPrHsl MOKOSI.

Paznen 7. CtpoeHne aTomMa ¥ KBaHTOBas (PU3HKA.

Tema 7.1 KBa"nToBas onTuka

47

KsanToBass runote3a [lnanka. ®ortonsl. Baemnwmit dotodrddexr.
Buytpennuii potordpdexr.

Camocmosmenvras paboma: Tunbl HOTOIIEMEHTOB.

Tema 7.2 ®usznka atoma

48

Pa3BuTHe B3MVIAI0OB HA CTpOCHHE BeElIeCTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CHEKTpax Bojopoza. AepHast MOAEIb aTOMA.

Camocmosmenvnas paboma: OubiTel 3. Pesepdopma. Mogens
aroma Bojoposa. [To bopy. KBaHTOBBIE reHEpaTOPHI.

49

JlaboparopHas padota NelO.
W3ydeHne TpeKoB 3apsHKEHHBIX YaCTHIL.

Tema 8.1 Crpoenue n
pa3BUTHE BCEICHHOU

50

Hama 3Be3gnas cucremMa — lanaktuka. Jlpyrue TrallakTHKH.
beckoneunocts  Bcenennoit.  IloHatme 0 KOCMOJIOTHH.
Pacmmmpstromasicss Beenennas. Tepmosinepsslii cuntes. IIpobaembl
TEPMOSJIEPHON SHEPTreTUKU. DHEPrusi COJNHILA M 3BE37. DBOIIOLMS
3Be31. [IpoucxoxneHre COMHEYHON CUCTEMBI.

Hroro:

150

50

54

26

20

WHauBH1yalbHBINA POEKT — 2 yaca

KoncynpTanus — 2 yaca

DK3aMeH — 6 JacoB
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2.2 TemaTu4ecKui 1iiaH u cojaepkanue ydeonon qucruruael [171.03 dusuka

(st 3a04HOM hopMBI 0OyUEHHST)
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Homep | Conepxanue yueOHOro MaTepuana, 1abopaTopHble PadOThI M MPAKTUYECKUE iz =
HaumenoBanue tem =| ) -
3aHATUSA | 3aHATHUS, CAMOCTOSITENIbHAS pad0oTa 00 yJarOIINXCA. 3 & = =
N L v E =
S LSEE |3
O BI|E 5 < 3]
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S 'gla B o S
O ap» ° = =
1 2 3 4 5 6 7
MaxkcumaabHOe KOJIMYecTBO yueOHoM Harpy3ku — 150 yacoB
Tema 1.1 Baenenue. 1 OcHoBHble OHATHS U 3aKOHbI Pu3uku. HayuHble MeTO bl TO3HAHUS IPUPOJIBI U 2
Kunemaruka ¢usnyeckux spireHui. Poab skcrepuMeHTa U TeopuH B pusnke. MexaHudeckoe
nsuxenue. [lepemenienue, myTb, CKOPOCTb.
Camocmosmenvuas paboma: JleficTBue ¢ BEKTOpaMH. 16
2 JlaGoparopHas pabota Nel. Onpenenenue NIOTHOCTH BEIIECTBA. 2
Tema 1.2 PaBHOMEpHOE 3 Yckopenue. PaBHomMepHOe npsiMosinHelHOe JBrkeHHe. CBOOOIHOE MaIeHue Tell. 2
JBUKCHHE JIBr>xeHue Tesa, OpOIIEeHHOro MO YIJIOM K TOPU30HTY
Camocmosimenvras paboma: PaBHOMEpHOE ABHIKEHHE TEJIA 10 OKPYKHOCTH. 16
4 ITpakTruyeckas padora Nel 2
PaBHOMEpHOE 1 paBHOYCKOPEHHOE JIBIKEHUE. (peleHne 3a/1a4)
5 Ilepssiii 3axkoH Hprotona. Cuma. Macca n nMmmynbsc. Bropoii 3akoH HeroToHa. 2
OCHOBHOU 3aKOH KJIaCCMYECKOW MexaHUKH. Tperuit 3akoH HproToHa.
Camocmosmenvuas paboma.: 3aKOH BCEMUPHOro TiAroreHus. I'paBurammonHoe | 16
nosie. Cuna tsoxect. Bec. CriocoObl n3mepenust maccsl Tesl. Cuiibl B MEXaHHUKE.
Camocmosmenvras paboma: PaBHOMEpHOE BIKEHUE Tela. 16
6 IIpakTuyeckas pabora Ne2 2
JIBHKEHME B IPaBUTALIMOHHOM I10JIE.
Tema 1.3 3akoH coxpaHeHUs 7 3aKoH coxpaHEHHUs MMITyJabca. PaBHOMepHOe aBmkeHue. Pabora cuibl. Paborta 2

B MCXaHUKE

MOTEHIMAIBHBIX CHJI. MOIIHOCTh. DHEPrus. 3aKOH COXPAHEHUS YHEPTHH.
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Tema 1.4 OcHoBHOE
noioxenue MKT

OcHoBuble mnonoxkeHuss MKT. Pa3meppl M Maccel MOJIEKYd M aTOMOB.
bpoynoBckoe npmxkenue. Juddys3un.

Camocmosmenvnass ~ paboma: ~ Cuibl U DHEPrUs  MOJIEKYJISIPHOTO
B3auMoieicTBusl. CTpoeHue raz000pa3HbIX, )KUIKUX U TBepAbIX Tell. CKOpocTh
JBUOKEHHE MOJIEKYJ U UX U3MEPEHUS.

16

Camocmosmenvras pa60ma: OnpeneneHHe AnaMETpa KallIApOB C IIOMOLIBIO
OKCIICPUMCHTA.

16

Tema 1.5 OcHOBEI
TEPMOJAUHAMUKU

OcHOBHbIE MOHATHS U OnpeiencHUs. BHYTpeHHss 3Heprus HJeaJbHOro rasa.
Pabora u Temnora, kak (opma mepeaayn dHEPruu. TerioeMKoCThb. Y ienbHas
TEIUIOEMKOCTb. ~ YpaBHeHHEe  TeruioBoro  Oamanca.  IlepBoe  Hagaio
TEpMOJMHAMUKU. A/inabaTHbIN Npoliecc.

Camocmosmenvnas paboma: TEIUIOBbIE JIBHUraTeId M OXpaHa OKPYXKalolleH
cpenbl. [Ipumenenmne nepBoro 3aKoHa TEPMOJAMHAMUKH JUIsI H30TPOIIECCOB.

17

Tema 1.6 3akon
AIEKTPUUECKOTO TOJIS

10

OnekTpuyeckue 3apsabl. 3aKOH coxpaHeHus 3apsjga.  3akoH Kynona.
Onektpuyeckoe moJie. HanpspkeHHOCTh  anekTpudeckoro mojst. [Ipunnmm
cynepno3unuu nosueit. Pabora cui snekrpudeckoro nois. [lorennuan. PasHocts
MOTEHIIMATIOB. DKBUBAJICHTHBIE MOBEPXHOCTU. CBS3b MEXK]y HAINPSKEHHOCTHIO U
Pa3HOCTHIO MOTEHIIMAJIOB AJEKTPUUYECKOTO MOJIA.

Camocmosmenvuas paboma: IIpOBOJHUKU M JUIJIEKTPUKU B DIEKTPUUECKOM
niosie. [1osIpHOCTh TUAIEKTPUKOB.

17

Hroro: 150 yacos

130

14

KoHncynpranus (MHIuBHUya bHBIA IPOEKT) — 2 yaca

Koncynpranus — 2 yaca

DK3aMeH — 6 yacos
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3.YCJIOBUS PEAJIM3AIIMN YUYEBHOM JUCITATIIMHEBI
3.1 KazgpoBoe obecnieueHre o0pa3zoBaTeILHOTO IIpoliecca

[IpenonaBatenb, OCYLIECTBIAIOLIMMN peanu3aluio y4eOHOM AUCHUILIMHBL Ul 00ydaromuxcs KOJUIEIKa,
JIOJDKEH UMETh BbICIIEe MTpodeccHOHaIbHOE 00pa30BaHue, COOTBETCTBYIOLIME MPO(UIIIO ITPernoaBaeMoi
JUCLUTUIMHBL, JOTOJIHUTEIbHOE NPOPEeCcCCHOHATbHOE OO0pa3oBaHHE [0 NPOrpaMMaM MOBBIIICHUS
KBaJTM(HUKAIMK, B TOM YHCie B (popMe CTAKUPOBKU B MPOQMIBHBIX OpraHu3alusx He pexxe | pasa B 3
roga. OmbIT JESITEIbHOCTH B OpraHM3alMsAX COOTBETCTBYIOLIEH Mpo(decCHOHAIBHOW cdephl SABISETCS
00s13aTeNIbHBIM U151 IIpenojaBaresnei

3.2 MarepuanbHO-TeXHHUYECKOE 00ecIeueHNe

Peanuzanus yueOHOM muctuminHb ocymiectsisercs no tpedoBanusam GPI'OC u peanuzyercs B yueOHOM
kabuHere «Pusnkay.

O6opynoBaHue yueOHOro kabuHera:

- pabourie MecTa a5t 00y4JaroIuXCs;

- pabodee MeCTo MpernoJaBaTelis;

- KOMIUICKT HOPMATHBHBIX JOKYMEHTOB;

- HarJsITHBIC TTOCOOUS (CTEH/IBI);

- y4e0OHO-METOUYECKII KOMILJIEKC AUCIUILTUHBIL.

TexHuueckue cpeacTBa 00ydeHHUS:

- MEPEHOCHOE MYJILTUMEANIHOE 000pyIOBaHUE

3.3 Jluteparypa, UHTEpHET- U3/1aHUS

[TepeueHs y4eOHBIX U3/IaHUN, HHTEPHET - PECYpCOB, TOTIOTHUTEIHEHON TUTEPATYPHI:

OcHoBHas muTeparypa:

1. XKnanos JI.C. ®usnka 1 cCpeJHUX ClielualbHbIX 3aBeenuit: yueonuk/. JI.C. XKnanos, I'. JI. )Knanos
— M.: Anmpsuc, 2017, 572 c.

JononHuTenpHas TUTEpaTypa:

1. TTunckuii A.A. ®usuka.2017r., yaeonuk, UHOPA — M, 560 ctp.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOU JIMCIIATIJIMHBI

KouTpoinpr u omeHka pe3ynbTaToB

OCBOCHHUSI Y4Y€OHOH JTUCITUTUIMHBI

OCYIICCTBIISACTCA

MpernoiaBaTesieM B IPOIecce MPOBEACHUS MPAKTHICCKUX 3aHATUH, TECTUPOBAHUS, @ TAKKE BBITOTHCHUS
00yJaronMMuUCs WHIMBUIYAIbHBIX 33JIaHUN, TPOCKTOB, HCCIICIOBAaHUH.

PesynbTarhl 00y4eHus

DOopMBI U METOJTBI KOHTPOJISI 1
OIICHKH PEe3yJIbTaTOB 00yUeHUs

1) cdopMHpPOBAaHHOCTH MPEACTABICHUNA O MeCcTe
(Gu3uKu B COBPEMEHHON Hay4yHOM KapTHHE MHpa;
NOHUMaHue posn GU3KKU B (OPMUPOBAHUU KPYT0O30pa
U  (YyHKIMOHAJIBHONW TIPaMOTHOCTH 4YeJOBEKa s
pelIeHus MPaKTHYECKUX 3ajad;

TCCTI/IPOBaHI/Ie, BBIIIOJIHCHHUC
IMPAKTUYCCKUX 3aHaHHﬁ, COCTaBJICHUC
KOHCIICKTOB.

2) BHaJeHHEe OCHOBONOJATalOIIUMHU (PU3HYECKUMHU
MIOHATHUSIMH, TEOPUIMU, 3aKOHaMU u
3aKOHOMEPHOCTSIMY; YBEPEHHOE II0JIb30BAHHE
($u3nuIeCcKoil TEPMUHOJIOTHENH U CUMBOJIUKOI;

TectupoBanue, BBIIIOJHEHHE
MIPAaKTUYECKUX 3aJaHUM.

3) BHajgeHUe OCHOBHBIMHM METOJAaMH HAy4HOI'O
NO3HAHUS, UCTOJIBb3yeMbIMU B (DU3UKE: HAOIIOJICHHE,
OIMCaHue, MU3MEpPEHUe, OKCIIEPUMEHT;  yYMEHHUE
00pabaTbIBaTh, OOBSCHITH PE3ybTAThI MPOBEACHHBIX
OTIBITOB U JI€aTh BBIBOJIbl; TOTOBHOCTb U CIIOCOOHOCTh

BbimosiHeHHE TPAKTHYECKUX 3aIaHHH,
1a00paTOPHBIX PaboT.

MPUMEHATh  METOABbl TO3HAHUS TPU  PEUICHUU

MPAKTUYECKHX 3a]1a4;

4) c(hOpMUPOBAHHOCTh YMEHHUS naBaTh | TecTupoBaHue, BBITNIOJTHEHHE
KOJMYECTBEHHBIC OIICHKA M TPOBOJIUTH PACUEThl IO | MPAKTUYECKUX  3aJaHHi:  perieHue
buznyeckuM GhopMyliaM U ypaBHEHUSIM; 3azad.

5) BlIazeHUe MpaBWIAMH TEXHUKHU O€30MACHOCTU TPHU
BBIMIOJTHEHUH J1a00paTOPHBIX paboT;

BrimonHeHue mabopaTopHbIX padoT.

6) chopMHPOBAHHOCTh COOCTBEHHON TO3UIIMH TIO
OTHONICHUIO K buznueckoit uH(popManuu,
IIOJIy4a€MOU U3 PA3HBIX HCTOYHHUKOB.

CocraBjicHHE KOHCIICKTOB, 3allluTa
pedepara, cocTaBiIeHHE OTYEeTa IO
1abopaTOpHBIM paboTam.

TeMnl WHAUBUAYAJIbHBIX IMTPOCKTOB!

PaBHOMepHOe nBKeHUE.(Pemenue 3a1ayq)
DnekTpuyeckas MpOBOAMMOCTh B METaJUIAX.

[110THOCTD ANEKTPUUYECKON IHEPTUH.

[TpaBuno Kuproda c pemenuem 3amau.

® N Uk LD

Omnpenenenue quamMeTpa KauuiipoB ¢ TOMOIIbIO SKCIIEPUMEHTA.

[Tpon3BOCTBO IEKTPUUECKON SHEPTUU U €€ UCIIOJIb30BaHUE.

HpI/IMeHeHI/IC IIEpBOr'o 3aKOHA TCpMOIII/IHaMI/IKI/I JUISL TpOIECCOB.

CocTtaBneHue yIpOUIEHHBIX CXEM AIEKTPUUECKOM IEMHU M0 UCXOTHON CXEME.
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5. JIMCT U3SMEHEHUI 1 JOITOJIHEHUI, BHECEHHbBIX B PABOUYIO [TIPOTPAMMY

No u3MeHeHui, 1aTa BHECEHUSI U3MEHEHUI; Ne CTpaHUIIbl C U3MEHEHUEM.

BbIJIO

CTAJIO
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