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1. MACIIOPT PABOYEWM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
OU3UKA

1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI

Pabouas nmporpamMMa yueOHOro mpeaMeTa SBISETCS COCTAaBHOW YacThlO MPOTrPAMMHO-
METOAMYECKOIO  CONpPOBOXJAEHUs  oOpasoBaresbHOM  mporpammel  (OIl)  cpeanero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIEIIUAIMCTOB CPEHETO 3BEHA
no cneuuanbHocT 27.02.07 «YmpaBieHHe KadecTBOM MPOAYKLIHH, IPOLECCOB U yciayr (1o
OTPACTISIM)».

[Tporpamma y4yeOHOro mnpeaMmera MOXKET ObITh HCIOJIb30BaHA B IMPO(ECCHOHAIBHBIX
00pa30oBaTeNbHBIX OPraHU3aIMAX, PEATU3YIONMX 00pa30BaTEbHYIO IPOrPaMMy CPEIHEr0 O0IIero
oOpaszoBanus B npenenax ocsoeHust OIl CIIO nHa 6a3ze 0CHOBHOTO 00IIEro o0pa3oBaHUs MPU

IMOATr0TOBKEC CIICHUAIIMCTOB CPEAHCTO 3BCHA.

1.2. MecTo y4eOHOro npeaMera B CTpPyKType IPpOrpaMMbl NOATOTOBKH CIEeNHAJINCTOB
CpeHero 3BeHa
VYuebubiii npenmer «®usuka»  gBusgercs  ydyeOHbIM — IPEAMETOM IO BBIOOPY

0011100pa30BaTEIIBLHOTO IUKJIA.

1.3. llesin 1 3agqa4uM y4eOHOr0 nMpeaMeTa — Tpe0OBAHMSA K Pe3y/IbTaTaM OCBOCHHS y4eOHOr 0
npeamera

Coneprkanne mporpaMmbl npeameTa «Du3ukay HanpapiIeHO Ha JOCTHIKEHUE CIETYIOMNX
LEJICH:

— OCBOCHHE 3HaHUH O PyHIaMEHTaIbHBIX (U3UYECKUX 3aKOHAX M MPUHIUIIAX, JEKAIIUX
B OCHOBE COBPEMEHHOI (u3ndeckoll KapTUHBI MUPA; HaUOOJNee BAXKHBIX OTKPBITUSAX B 00JIaCTH
bu3MKY, OKa3aBIIUX OMpPEENSIONlee BIUSHUE HA Pa3BUTHE TEXHUKH U TEXHOJIOTMH, METOJax
HAyYHOTO ITO3HAHUS TIPUPO/IBI,

— OBIAJICHHE YMEHHUSMU TPOBOJUTh HAOMIONCHUSA, IUIAHUPOBATh U  BBIOJIHATH
OKCIIEPUMEHTHI, BBIJIBUTATh THIIOTE3bI U CTPOUTH MOJICIH, MPUMEHSThH MOJIYYCHHBIC 3HAHUS I10
buszuke s OOBSCHEHUS Pa3HOOOpPA3HBIX (PU3WYECKUX SBICHUA W CBOWCTB BEIIECTB;
MPAKTUYECKH HCIONb30BaTh (PU3WYECKUE 3HAHUS; OIEHMBATH JIOCTOBEPHOCTh E€CTECTBEHHO-
Hay4YHOU MH(OpMALINY;

— pa3BUTHE T[O3HABATEIbHBIX HMHTEPECOB, HWHTEIUIEKTYalbHBIX W  TBOPYECKHUX
CIOCOOHOCTEHN B TIporecce MPUOOPETEHHUsT 3HAHWW M YMEHUU MO (U3HKE C UCIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAITUH U COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA,

— BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS 3aKOHOB TMPHUPOJIHI,
WCIIOJIH30BAaHUS JIOCTHKEHUN (U3MKM Ha OJlaro pa3BUTHSA YEJOBEYECKON ITMBHIIM3AIINH;
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HEO0OXOUMOCTH COTPYITHUYECTBA B MPOIIECCE COBMECTHOTO BBHIMTOJIHEHUS 3a/1a4, YBAXUTEIbHOTO
OTHOIIEHHWSI K MHEHHIO OINIOHEHTAa NpuU OOCYXJEHHH TPOOIEeM eCTEeCTBEHHOHAYYHOTO
COJIEp)KaHUsl; TOTOBHOCTM K MOPAJIbHO-3TUYECKOM OLEHKE MCIOJIb30BAaHUS  HAy4YHBIX
JTOCTHKEHUI, YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTY OKpPYKaoIlel Cpeibl;

— HCIIOJIb30BaHHUE MPUOOPETEHHBIX 3HAHHWI U YMEHUH JJIS PELICHUs TPAKTUYECKUX 3a7a4
MOBCE/IHEBHOM JKM3HHM, oOOecreueHusi Oe30MacCHOCTH COOCTBEHHOW KHU3HHU, pPalUOHAIBHOTO
IPUPOIONIOIB30BAHUS U OXPAHBI OKPYKAIOLIEH Cpebl U BO3SMOKHOCTD IPUMEHEHHS 3HAHUN TIPH
pELIeHNHN 33]1a4, BOSHUKAIOUINX B MOCJIEAYIOMIEH TPOPeCcCHOHATBHOM e TETLHOCTH.

OcBoenne coaepkanusi ydeOHoro mnpeamera «Pusnkay 00ecleyuBaeT IOCTHXKEHUE
00y4aroIMMUCS CIEIYIOIIUX PE3yIbTaTOB:

*JINYHOCTHEIE:

-4yBCTBO FOPJAOCTH U YBAXKCHHS K HCTOPHH U JOCTIKEHHUSIM OT€YECTBEHHOW (hHU3NIECKOM
HaYyKH;

-pu3nyecku rpaMOTHOE MOBEACHHE B MPO(eCcCHOHANBHON AESITENbHOCTH W OBITY MpHU
oOpallieHruu ¢ mpubopamMu U yCTPOMCTBAMY;

-TOTOBHOCTH K MPOJIOJDKCHHUIO 00pa30BaHMs U MOBBIIICHUS KBATH(PHUKAINN B U30paHHON
npodeCCHOHATIBHOMN IeSATETPHOCTH U 0O BEKTUBHOE OCO3HAHUE PO (PU3UIECKUX KOMITIETSHIINN B
3TOM,;

-yMEHHE HCIOJIb30BaTh JOCTUKEHHUS COBPEMEHHOM (pU3MuecKoid HayKu U (PU3HYECKHX
TEXHOJIOTUH Ui TIOBBIICHHS COOCTBEHHOTO WHTEJUIEKTYaJlbHOTO pa3BUTUS B BBIOPaHHOM
MpoQeCCHOHAIBHON JESATENHHOCTH;

-yMEHHE CaMOCTOSTENbHO JOOBIBATh HOBBIE [UIs ce0s1 (pr3nuecKue 3HaHUs, UCTIONb3Ys IS
3TOTO JIOCTYIHbIE HCTOYHUKH HH(POPMAIINH;

-yMEHHE BBICTPAaUBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIIEHHS B KOMAaHIE IO PEIICHUIO
0o0IMX 3a7a4;

-yMEHHE YNPaBJATh CBOEH IO3HABATENIbHOW JEATENIbHOCTBIO, NMPOBOAUTH CaMOOILICHKY
YPOBHSI COOCTBEHHOTO MHTEJIJIEKTYaJIbHOTO Pa3BUTHS;

*MeTarnpeMETHBIE:

-MCIIOJIb30BAHUE PA3IMYHBIX BHUAOB IO3HABATENbHON JEATENBHOCTH [UIsl peIlleHUus
¢u3nueckux 3aaay, MPUMEHEHHWE OCHOBHBIX METOJIOB TMO3HaHUs (HAOJIIOAEHUS, ONUCAHMS,
U3MEpPEHUs], SKCIEPUMEHTA) JUIs U3yUSHHS PA3IUUYHBIX CTOPOH OKpYXKAroIIel 1eHCTBUTEIbHOCTH;

-MCIIOJIb30BAaHUE OCHOBHBIX HMHTEJUIEKTYaJbHBIX OINEpaluil: IOCTaHOBKM 3a/ayH,
dbopMyTUpOBaHUS THUIIOTE3, aHAIW3a W CHUHTE3a, CPaBHEHHS, OOOOINECHMs, CHCTEeMAaTH3aIlHH,

BBISABJICHUS TPUYHUHHO-CJICACTBCHHBIX CBH3CI‘/JI, IIOMCKa aHaJIOI'oB, (I)OpMyJII/IpOBaHI/IH BBIBOJOB JJIsA



U3Yy4EHHs] Pa3JIMYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SIBIEHUH U MPOLECCOB, C KOTOPBIMHU
BO3HHMKAET HEOOXOAUMOCTh CTAJIKUBATHCA B MpodecCHoHaIbHOM chepe;

-yMEHHE TeHepUPOBATh UJCH U ONPEIEIISATh CPENICTBA, HEOOXOAUMBIE IJIsl UX PeaTu3allii;

-yMEHHE HCIOJb30BaTh pa3IMYHble MCTOYHMKU JUId [OJIydyeHHs (U3HYECKOH
UH(pOPMaLMH, OLIEHUBATh €€ JOCTOBEPHOCTb;

-yMEHHE aHAJIM3UPOBATh U MPEACTABIATH HHPOPMALIUIO B PA3IHMUHBIX BUIAX;

-yMEeHHE MYOIWYHO MPEICTaBIATh PE3yJIbTaThl COOCTBEHHOTO HCCIIEIOBAaHUS, BECTH
JUCKYCCHM, JIOCTYIHO M TapMOHUYHO codYeTas coJepKaHue M (OpMbl IPEACTABIAEMON
nHpopmanuu;

* IpEAMETHBIE:

— c(hOpPMHPOBAHHOCTH NPEACTABICHUI O POJIM U MeCTE (PU3UKU B COBPEMEHHOW HayIHOM
KapTHHE MHpa; NOHUMaHHe (U3NYECKOH CyIIHOCTH HabaoAaeMblx BO BceneHHOH sBiIeHMIA;
[OHUMaHue posid (GU3UKU B (POPMUPOBAHMM Kpyro3opa M (PyHKIMOHAIBHOM I'PaMOTHOCTH
YyeJIoBEeKa I PEIlieHUs] IPAKTUUECKUX 3aj1ay;

—  BJIaJICHHE OCHOBOIOJATAIONIMMU (U3NYECKHUMHU TOHSATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMHM U TEOPUSMH; YBEPEHHOE I0JIb30BaHNE (PU3NUECKON TEPMUHOJIOTHENH U CUMBOJIUKOI;

— BIJIaZICHHE OCHOBHBIMM METOJAMU HAY4HOT'O IO3HAHMS, UCIIOJIb3YEeMbIMH B (DU3HKE:
HaOJroIeHNe, OINMMCAaHWe, HW3MEPEHHE, OHKCIEPUMEHT; YMEHHS o00padaThiBaTh pe3yJIbTaThl
U3MEpEeHHUl, OOHapyXUBaTh 3aBUCUMOCTb MEXAY (QU3NYECKUMHU BEIWYMHAMH, OOBSCHATH
MIOJIyYEHHBIE PE3YJIbTAThl U 1€TIaTh BBIBOBI;

— c(OpMHUPOBAHHOCTh YMEHUS pelaTh (PU3HMUECKUE 3a/1aUH;

— c(OpMUPOBAHHOCTb YMEHUS IPUMEHSTH OJTy4YEHHbIE 3HAHUSI 1J151 00BSCHEHUS YCIOBUI
NpOTeKaHus (PU3MYECKUX SBJICHUN B MPUPOAE M A NPUHATHS NPAKTUYECKUX pELICHUH B
MIOBCEIHEBHOM JKN3HY;

—  chOpMHPOBAHHOCTb COOCTBEHHOW TMO3UIMM IO OTHOIIEHUIO K (U3NYECKOil
uH(pOopMalnu, NOIy4aeMON U3 pa3HbIX HICTOYHHUKOB;

— chOpMHUPOBAHHOCTh CHCTEMBI 3HAHUU 00 OOHUX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHsX, MPEICTaBICHUN O JeiicTBUU BO BeeneHHol (pu3nuecknx 3aKOHOB, OTKPBITHIX
B 36MHBIX YCIJIOBUSX;

—  c(opMHpOBaHHOCT, YMEHHUS HCCIEIOBaTh M AaHAJIM3UPOBATh Pa3HOOOpa3HbIE
¢buznyeckue SBJICHHUS U CBOMCTBA OOBEKTOB, OOBSICHITH MPUHIUIBI PaOOTHl U XapaKTEPUCTUKH
nprOOPOB U YCTPOUCTB, OOBACHATH CBSI3b OCHOBHBIX KOCMUYECKUX O0OBEKTOB C re0(pU3NIECKUMU

SABJICHUSAMU,



— BJIQJICHUE YMEHUSMHU BBIABUTaTh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAOIINX
($u3nUeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh UX IKCIEPUMEHTAIBHBIMH CPEACTBAMH,
bopMynupys 1eNb UCCIIeT0BAHMS,

— BIIaJICHUE METOJIaMU CAMOCTOATEIHHOTO IUIAHUPOBAHUS U MPOBEACHUS (HU3HMUECKUX
9KCIIEPUMEHTOB, OMKMCAHUS U aHAJIN3a MOJIyYeHHOW U3MepUTeIbHONU HH(OpMaLIUY, OpeesieHus
JIOCTOBEPHOCTH IIOJIyYEHHOT'O pe3yibTaTa;

—  c(hOpMHUPOBAHHOCTb yMEHHH MPOTHO3UPOBATh, AHAIM3HPOBATh M OIICHUBAThH
MOCNEACTBUSL OBITOBOM M  MPOU3BOJACTBEHHOW JIEATEIHHOCTH YEJIOBEKa, CBSI3aHHOM C

(1)I/I3I/I‘l€CKI/IMI/I mmponeccamMu, C HOSI/II_[I/Iﬁ 9KOJIOTHYECKOM 0€30IaCHOCTH.

1.4. Koiu4ecTBO 4acoB Ha OCBOEHHE MPOrPaMMbl Y4eOHOT0 MpeAMeTa:

00beM 00pa30BaTEIHLHOM MPOTPAaMMBI, 4acoB - 164,

B TOM YHCIIC:
ydeOHast Harpy3ka oOydJaronuxcsi BO B3aUMOJICHCTBUY C IIperogaBaTeneM, yacoB — 150,
camocTosTenbHas yueOHas paboTa, yacoB — 6,
KOHCYJIbTAIMH, 9aCOB — 2,

POMEKYTOYHAs aTTECTAIUs, YacoB - 6.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

1 CEMECTPE, IK3aMEHA BO 2 CeEMeECTpE

O0bem 00pa3oBaTeIbHOI MPOrPpaMMBbl 164
Y4yeOHas HArpy3Ka 00y4aromMXcs BO B3aUMO/1eiiCTBUM C 150
npenojaBareJieM (Bcero)
B TOM YHCIJIE:
TEOPETUIECKOE O0yUeHHE 104
71a00paTOPHO-TIPAKTUYECKUEC 3aHATHUS 46
CamocrosiTesbHasi yueOHast padora (Bcero) 6
Koncyabranumn 2
IIpomesxxkyTounas arrecranus B popme nuddepeHuIMPOBAHHOIO 3a4€Ta B 6




2.2. TemaTnyeckuii JIaH U coaepxanue yueoHnoro npeamera DUINUKA

HaunmenoBanue
pa3zesioB H TeM

ConepxaHue y4eOHOTr0 MaTepuaJja, 1a6opaTopHble padoThl U MPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHas
padoTa o0yyawmmuxcs, KypcoBasi padora (IpoeKT)

O0beM yacoB

Yposensn
OCBOECHHUS

1

2

3

4

Beenenue

1.®u3nka — (yHIaMEeHTaIbHAS HayKa O TIPHPOJIE.

EcrecTBeHHOHAYYHBIH METOJ TO3HAHUS, €0 BO3MOXKHOCTH M I'PAHHLBI TPUMEHHMOCTH. DKCIICPUMEHT U TCOPHS
B IIpoLiecce MO3HAaHUA PHpoIsl. MonenupoBaHue GU3MUECKUX SBICHUI U IpolieccoB. Poib skcrepuMenTa u
TEOpHH B IpoLiecce MOo3HaHMUs Npuposl. Puzndeckas BeanurHa. [lorpenHoctu n3MepeHnii pu3naecKkux
BesinanH. Ousnueckue 3akoHbl. [ paHuIbl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [ToHsATHE O QH3nUecKon
KapTHHE Mupa. 3HaueHue ¢pu3nku npu ocsoenun npodeccuii CI10 u cnenmansroctedt CII1O.

Pa3pen 1

MexaHuka

24

Tema 1.1
Kunematunka.

1.Mexanmnueckoe npixenue. [lepememenue. [Tyrs. CkopocTb. 3aBUCUMOCTh TPAEKTOPHUHU OT BHIOOPA CHCTEMBI
OTCUeTA.

2.PaBHOMEpHOE NPSIMONMHEIHOE BIDKEHHUE. Y CKOpeHre. BUIbl MEXaHMUECKOTO ABMKCHHUS.
PaBHOnNepemeHnHoOe npsiMosTMHElHOE ABMKeHHe. CBOOOIHOE MajieHe. 3aBUCUMOCTb YCKOPEHUS Tella OT ero
MaccChl U CUJIbI, ICMCTBYIOLIEH Ha TEJO.

3.JIBmxeHue Tesna, OpOLICHHOT0 MMOJT YTJIOM K TOpU30HTY. PaBHOMEpHOE ABMIKEHHE 10 OKPY>KHOCTH.

Tema 1.2
3aK0HBI MEXAHHUKHU
Hrrotona.

1.Ilepssrit 3axoH Hetotona. Cuia. Macca. Immnynsc. Cnoxkenue cuil. McciaenqoBanue IBHKEHUS Tea MO
JICHCTBUEM MOCTOSIHHOM CHJIBL.

2.Btopoii 3akoH HetoroHa. OCHOBHOM 3aKOH KJIaCCUUECKON AMHAMUKH. PaBEeHCTBO U MPOTUBOMIOJIOKHOCTD
HaIpaBJICHUS CHJI JEHCTBUS U IPOTHBOACUCTBUS.
Tperunii 3akoH HploTOHA. 3aKOH BCEMUPHOTO TATOTEHUS. [ paBUTALIMOHHOE MOJIE.

3.Cuna tsokect. Bec. Cioco0s! m3mepenust Macchl Teit. CHITBI B MeXaHUKe. 3aBHCHUMOCTB CHIIBI YIIPYTOCTH OT
JedpopManum.

Tema 1.3
3aKOHBI COXpAaHCHHUS B
MCXAaHHKE.

1.3axoH COXpaHCHHU UMITYJIbCA PeakTuBHOE JBHXKCHUC. I/I3y‘IGHI/IC 3dKOHa COXPAHCHU S UMITYJIbCA.

2.Pabora cunbl. PaboTa motennmansHbIX cril. Crutel TpeHus. HeBecomocTs. PeakTuBHOE NBHKEHUE.
MomrHocTs. JHeprus. Kunetndeckas sneprus. [loteHmmansHast sHeprus. [lepexol HIOTCHIMAIEHOW YHEPTHH B
KHHETHYECKYI0 1 06paTHO. CpaBHEHHE pabOThI CHIIBI C N3MEHEHHEM KHHETHYECKOH SHepr Uy Tela.

3.3aKkoH coxpaHeHUs] MexaHu4eckoii sHeprun. [I[puMeHeHne 3aKkoHOB coxpaHeHus. CoxpaHeHHe MEXaHMYECKOI
SHEPTUH MPH JBIKEHUU TeJla TI0J] IeHCTBHUEM CHJI TSKECTH U YIIPYTOCTH.

4. V3yueHune 3aKOHOB COXpaHEHUS Ha IPUMEPE yIapa MmapoB U OAJUTMCTUIECKOTO MasiTHUKA.

Temsbr 1.1-1.3

IIpakTnyeckue 3aHATHA:

N3mepenne GpU3MUECKUX BEIMYHMH U OIICHKA TPaHUIBI TOTPEITHOCTEH H3MEPEHHH.

[IpencraBneHne MEXaHHYECKOTO ABMKCHUSA Tena rpadikaMiu 3aBHCUMOCTH KOOPIMHAT U MIPOESKINEeH CKOPOCTH
OT BPEMEHU.

IIpumeneHune 3aK0Ha COXpAHEHUSI MEXaHUYECKOM IHEPTUHU MIPU pacueTax pe3ysbTaToB B3aUMOJICHCTBUM Tel
IrPaBUTALIMOHHBIMU CHJIAMU U CUJIAMU YIIPYTOCTH.

Pemenne 3ana4 Ha cOXpaHEHUs UMITyJbca JJIs1 BBIYUCICHUS U3MEHEHUI CKOpOCTEH Te IPH UX
B3aUMOJICHCTBHSX.




[IpencraBnenne nHPOPMAIMK O BUJAaX IBIKCHUS B BUAE TaOJIHIIBL.

[IpuBeneHre MPUMEPOB BIUSHUSA OTKPHITHI B PU3UKE HAa IPOTPECC B TEXHUKE U TEXHOIOTHUH MPOU3BOJICTBA B
BUJIE IPE3CHTALNH.

[TpoBeneHNE CPaBHUTEIBHOTO aHATIHM3a PABHOMEPHOTO U PABHOIIEPEMEHHOTO JBIKCHUI.

Tembr 1.1-1.3 3auérHas padora nmo pasneay "Mexanuka' 2
Pa3nen 2 OcHOBBI MOJIEKYIAPHOIi GU3MKU U TEPMOAMHAMHUKH 18
Tema 2.1 1.OcHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KHHETHYECKOH Teopuu. Pa3mMepsl 1 Macca MOJIEKYJ U aTOMOB.
OcHOBHI MOJIEKYTsIpHO- | bpoyHOBCcKOe nBmxenne. Juddysnus. CHitel n SHEPTUS MEKMOICKYIIIPHOTO B3auMozeicTBus. CTpoeHne
KMHETUYECKOH TEOPHH. | Tra3000pa3HbIX, KUIKUX U TBEPABIX Tell. CKOPOCTH ABMXEHUS MOJIEKYJI I X H3MEpeHHe. [IBirkeHne
WneanbHblii Ta3. 6poyHoBckux dactul. dnuddysns. VizmeHeHne naBieHns ra3a ¢ HI3MEHEHHEM TEMIIEPATypHI TP IOCTOSTHHOM
o0beme. 4
2.Mneanbubii ra3. Jlasnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYIAPHO-KUHETUYECKOH TE€OPHH Ta30B.
Temmnepatypa u ee u3mepenue. ['a3oBbie 3aK0HBI. AGCOMIOTHBIA HYJIb TeMIepaTypsl. TepMoauHaMuuecKas
LIKaJjla TeMIIepaTypbl. Y paBHEHUE COCTOSHUS UI€AIbHOTO raza. MossipHas ra3oBas ocTosiHHasA. [[BukeHue
OpoyHoBckux yactull. nddysus. VizmeneHnune naBneHus raza ¢ U3SMEHEHHEM TEMIIEpaTyphl IIPH NOCTOSIHHOM
o0BeMe.
Tema 2.2 1.OcHOBHBIE IOHATHSA U ONpeesieHUs. BHYTpeHHA 3Heprus CUCTeMbl. BHYTpeHHss 3Heprus UAeanbHOTO rasa.
OcHOBBHI Pabora u Teruora kak Gopmbl nepenaun sHeprun. TermoeMKocTb. Y JenbHas TeINIOEMKOCTh. Y paBHEHHE
TEPMOJUHAMUKH. TeroBoro Oananca. Mizorepmudeckuii 1 1300apHBIN MPOLIECCHI.
V3meHeHne BHYTpEHHEH SHEPTHHU TEJI IPH COBEpLICHUH paboThl. IlepBoe Hauaio TepMOANHAMUKH. 4
Anmabatsernii npornecc. [IpuHnun neiictBus TermoBoit mamuHbl. KI1J] TemoBoro nqeuraTens.
2.Bropoe Hauano TepMOAMHAMUKH. TepMoJHAMUYEcKas! [IIKajla TEMIIepaTyp. XO0JI0ANIbHBIC MAIINHEIL.
TemmoBeie aBuraTenu. Oxpana mpupoasl. zoTepMudeckuii u m300apHbIi nmporecchl. Vi3MeHeHne BHYTpEeHHEH
SHEPTUH TeJl IIPU COBEpIICHUH paboThl. MOJIeH TEIUIOBBIX JIBUraTelIeH.
Tema 2.3 1.Mcniapenne u koHAeHcanus. HackleHHbIH map u ero cBoiicTBa. AOCOMIOTHAS M OTHOCUTENbHAS BIaKHOCTh
CaoiicTBa mapos. Bo3ayxa. Touka pocsl. Kunenue. 3aBUCUMOCTD TeMIIEpaTyphl KUIEHUs OT JaBieHus. [leperpeTsrii map u ero 2
WCIIOJIb30BaHNE B TexHHUKe. KueHne Boibl MpH NOHM)KEHHOM JaBJICHHH.
Tema 2.4 1.XapakTepuCcTHKA XKHUIKOTO COCTOSTHUA BelecTBa. [I0BepXHOCTHBIN CIION )KUIKOCTH. DHEPTHUs
CBoiicTBa )XKUAKOCTEH. | TTOBEPXHOCTHOTO CJOS. SIBIEHUS HA TPaHHUIIE KUAKOCTH C TBEPABIM TeJIoM. KanmuIsipHbIe sIBICHHS. 2
IlcuxpomeTp u rurpometp. SIBIeHNS HOBEPXHOCTHOTO HATSKEHUS M cMadnBaHu. [Icuxpomerp u rurpomerp.
V3mepeHue BIa)KHOCTH BO3yXa.
Tema 2.5 1.XapakTepucTHKa TBEPIOTO COCTOSIHUS BEIIECTBA. YIPYTHe CBOWCTBA TBEP/BIX Tel. 3akoH ['yka.
CBolicTBa TBEPIBIX MexaHnunueckue cBOICTBa TBEP/bIX Tej. TerioBoe paciMpeHre TBepAbIX Tel U xkujikoctell. [InaBnenue n
TelN. kpucTammusanus. Kpucramisl, aMmopdHbIe BeleCTBa, )KUIKOKpUCTAIINYECKUE Tena. HabmoneHue nporecca 2
KkpucTammusannu Vzydenue nedopmannu pactsokeHus. M3ydeHue TerioBoro pacimpeHus TBEPIBIX TeIl.
Kpucramisl, amopdHbIe BeleCcTBa, )KUIKOKPUCTAIIINIECKUE Tella.
Tempbr 2.1-2.5 IIpakTHyeckue 3aHATHS:
Pacuer konmryecTBa TEMIIOTHL, HEOOXOANMOTO JUIsl OCYIIECTBIICHHUS 3aJaHHOT'0 IIPOIIecca C TerIonepeadei. 2

Pacuer xonuuecTBa TCILIOTHI, HGO6XOHI/IMOFO JUIA OCYIIECTBJICHUA MIPOLICCCa Iepexoaa BeUIeCTBa U3 OAHOT'O
arperaTHoro COCTOAHUA B IPYyroc.
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Berrurciienue paboThI ra3a, COBEpPIICHHOMN MPH M3MEHCHUH COCTOSIHUS 110 3aMKHYTOMY ITUKJTY. Beraucienue
KIIJ] npu coBepiiieHHuH ra3oM paboThl B Ipolieccax H3MEHEHHUS COCTOSHHS 10 3aMKHYTOMY [HKITY.
OkcrepumeHTanbHOE necnenoBanue 3apucumocti p (T), V (T), p (V).

[pexncraBnenue B Buie rpadKOB H30XOPHOTO, H300aPHOTO U30TEPMHIECKOTO TPOIECCOB.

W3yueHune cyTH SKOJOTHUECKUX MPOOIIeM, 00yCIOBICHHBIX PabOTOM TEIUIOBBIX IBUIATENCH U MPEJIOKESHUES
MYTH UX PEIICHUSI.

PerieHne 3a/1a4 ¢ NPUMEHEHHEM OCHOBHOTO YPaBHEHUsI MOJICKYJISIPHO-KHHETHYECKON TEOPHH ra30B.

Tems1 2.1-2.5 3auérHast padora nmo pasaeay ""OcHOBBI MOJIEKYJSIPHOI GU3UKH U TepMOAUHAMHUKH " 2
Paszgen 3 JIeKTPOAUHAMHUKA 40
Tema 3.1 1.Onextpudeckue 3apsAabpl. 3aKOH cOXpaHEeHHUs 3apsina. 3akoH KynoHa. BzanMonelicTBue 3apsHkeHHBIX TEll.
DeKTpu4ecKoe MmoJe. OnexTpuueckoe noje. HanmpsmeHHOCTh 31eKTpUIecKoro nos. [I[poBoAHUKY B 31€KTPHUECKOM MOJIE.
[TpuHnun cynepno3unuu nojei. PaboTa cuit aeKTpoCTaTHUECKOTO MOJIS.
2.Ilorennuan. Pa3HOCTh MOTEHIIMAIOB. DKBUIIOTEHIIHAIBHBIE TIOBEPXHOCTH.
CBs13b MEX/ly HAaPSXKEHHOCTBIO M Pa3HOCTHIO MOTEHIINAJIOB 3IEKTPHUECKOTO HOJISL. 6
3.JIupneKkTpuKky B dyieKTpuueckoM moie. [lonspusanus Tu3IeKTPUKOB.
IIpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.
Kongencaropsl. CoequHeHHE KOHASHCATOPOB B OaTtapero. DHEpTusl 3apsHKEHHOTO KOHJIEHCATopa. DHeprus
IEKTPUYECKOT0 TOJIS.
Tema 3.2 1.YcnoBust, He0OXOIUMBIE JJIsl BOSHUKHOBEHHS M MOJJIEPKAHUSI JJIEKTPUUECKOTO TOKA.
3aKOHBI IOCTOSIHHOT'O Cuia TOKa ¥ INIOTHOCTH TOKa. 3akoH Oma mis yuactka meru 6e3 D/1C. [locnemoBarenbHOE U apauieIbHOE
TOKA. COEIMHEHNE NPOBOIHHUKOB.
2.3aBUCHMOCTB JJICKTPHUECKOTO CONIPOTUBIICHHS OT MaTepHaa, JUIMHBI U IJIOIA/IN ITOTIEPEYHOT0 CEYECHUS
MPOBO/IHHKA. 8
3aBUCHMOCTb HJICKTPHUYECKOTO CONPOTUBIICHHS IIPOBOJJHUKOB OT TEMIEPATYPBHI.
3.01eKTpoIBIKYIIAs CHiIa HICTOYHMKA TOKA.
CoennHEeHNE HCTOYHUKOB AJIEKTPHYECKON SHEpTHH B Oarapero. 3akoH /xoymsi—IJlenma. Pabora u MOmHOCT
9JIeKTpUYecKOro Toka. TemnoBoe aelcTBUE TOKA.
4.3akon Oma anst monaHo# nenu. CoeTuHeHne MPOBOTHUKOB.
Tema 3.3 1.CoGcTBEeHHAsI MPOBOIUMOCTD MOJIYIPOBOIHUKOB.
ONEeKTPUUECKUH TOK B ITonmympoBogHMKOBEIE TpuOOPHL. Tpan3ucTop. 4
MIOJTYyTIPOBOTHUKAX. 2.IIpumMecHast IpOBOIUMOCTb MOJTYIIPOBOIHUKOB. OmbBIT DpcTena. B3anmoneiicTBre NpOBOAHUKOB C TOKAMH.
Tema 3.4 1.BexTop MHAYKIIMK MarHUTHOTO TOJIsl. JleficTBre MarHUTHOTO TMOJIS Ha TPSMOJIMHEHHBIN IPOBOHHUK C TOKOM.
MaruutHoe nosne. Omnsitel @apanes. 3asucumocts I/{C caMOMHAYKITUH OT CKOPOCTH M3MEHEHUSI CHIIBI TOKA M MHIYKTHBHOCTH
MIPOBOTHHKA.
3axon Amriepa. B3aumoielicTBHE TOKOB. 4
2.MaruutHbIH oTok. PaboTa 1mo nepeMerieHnio NpoBOAHHKA C TOKOM B MarHUTHOM 1onie. [leiicTBue
MarHUTHOTO TIOJIS Ha ABIKymuiics 3apsia. Cuna Jlopenna. Onpenenenue yaenbHOTo 3apsiaa. Y CKOpUTETH
3apsHKEHHBIX YaCTHIL.
Tema 3.5 1.OnexTpoMarauTHas HHAYKIUsS. Buxpesoe anexrpudeckoe nosne. OTKIOHEHHE 3IEKTPOHHOIO MyYKa
DJIeKTPOMATrHUTHASA MarHMTHBIM NOJIeM. DJeKTpoaBuraTens. CaMOMHAYKIMS. DHEPryus MarHuTHOro noutsi. PaboTta 2
WHAYKIHS. JIEeKTPOreHeparopa.
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2.TpanchopMaTop. DNEKTPOU3MEPUTEIBHBIC TPUOOPHI. IEKTPOMATHUTHAS WHITYKITHSL.

Temsr 3.1-3.5

IIpaxTuyeckue 3aHATHS:

1.Berancienne sHeprur MEKTPUIECKOTO TIOJI 3apsHKEHHOTO KOHIeHcaTopa. Pa3paboTka miaHa M BO3MOKHON
CXEMBI JEWCTBHI SKCIEPHUMEHTAIBHOTO OTIPEIEICHNUS 3JIEKTPOEMKOCTH KOHICHCATOpA U TUIJIEKTPUIECKON
MPOHHUIIAEMOCTH BELIECTBA.

BrImonHeHNE PacueToOB CHITBI TOKA M HANIPSHKEHUH HA yIacTKaX SIEKTPHIECKUX IIETICH.

2.Pacuér memnel MOCTOSTHHOTO TOKA Pa3IMIHBIMU MeToaaMu. OObACHEHUE PO MArHUTHOTO OIS 3EMIIH B
JKU3HU PaCTCHUH, )KNBOTHBIX, UYEJIOBEKA.

3.IIpoBeneHue CPaBHUTEIILHOTO aHAJIM3a MOJIYTIPOBOIHUKOBBIX JHOA0B U TPUOJIOB.

4.IIpoBeneHre CpaBHUTEIBHOTO aHAJIN3a CBOUCTB 3JEKTPOCTATUYECKOT0, MArHUTHOTO ¥ BUXPEBOTO
3NEeKTPUUECKUX NoJel. Brrunciaenue cun B3auMOoAeHCTBHSI TOUSUHBIX INEKTPHUECKUX 3apsoB. MccnenoBanue
SIBJICHUMN 3H€KTpOMaFHHTHOfI WHAYKOHUHU, CAMOUHIYKIIUHA. Brruncnenue HalpsA)KEHHOCTH 3JICKTPUYCCKOTO I1OJIA
OAHOT'O U HECKOJIBKUX TOYCYHBIX JJICKTPUYCCKUX 3apAd0B.

5.0mnpenaenenue ko3¢ GUITHEHTA MOJIC3HOTO ACUCTBHUS AICKTPHUUECKOro YaiHuKa. OObICHCHHE TIPUHIIHIIA
JEWCTBHSA 3IEKTPOABUTATEISL. BEIUncieHre moTeHIHana 3J1eKTPUIEcKOoro OISl OHOTO M HECKOJIBKUX TOYEUHbIX
3NEKTPUUECKHX 3apsa0B. V3MepeHne pa3HOCTH IIOTEHIIHAIIOB.

Hcnons3oBanue MHTEpHETA U151 TOMCKA HH(GOPMAIUHN O TIEPCIIEKTHBAX Pa3BUTHUS MOIYIPOBOAHUKOBON
TEXHHKH.
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Temsr 3.1-3.5

3auérHas paboTa mo pazueny "DIeKTpoIuHaMuKa'

Paznen 4

Kose0anus 1 BOJHBI

18

Tema 4.1
Mexannueckue
KO0JIeOaHus.

1.KonebarenpHoe nBmkeHue. 'apMoHndeckue konebanus. CBOOOIHbIC MeXxaHUIecKre KoneOanws. JInHeHbIe
MeXaHHYEeCKHe KoneOaTeIbHbIe CHCTeMBL. M3ydeHne 3aBUCHMOCTH TIepHoia KOJIeOaHNH HUTSHOTO (HMIIH
MPY>XUHHOTO) MasITHUKA OT JUTUHBI HUTH (MJIM MacChl Tpy3a).

2.IlpeBpalleHne SHEPTUH NP KostedaTeabHOM ABHKeHUH. CBOOOIHBIE 3aTyXaIOIINE MEXaHUIECKUE KOJIeOaHHS.
BrIHyK1eHHbIe MexaHuueckre KoseOoanus. CBOOOHbIC 1 BBIHYXK/ICHHBbIE MEXaHHMUYeCKue KoebaHus. Pe3oHaHc.

Tema 4.2
Ynpyrue BoJIHBI.

1.ITonepeuHble U MTPOIOIBbHBIC BOJIHBI. XapaKTEpPUCTUKHU BOJHBI. Y paBHEHHE INIOCKOW Oeryieil BOJIHBI.
Hnutepdepenius BosnH. OOpa3oBaHue U paclIpoCTpaHeHUE yIpyrux BoyiH. YacTora koneOaHui U BEICOTa TOHA
3BYKa.

[Tonsitue o qudpakuuy BoJH. 3ByKOBBIE BOJIHBI. YJIBTPa3BYK U €ro IIPUMEHEHHE.

Tema 4.3
JIeKTPOMATHUTHbIE
KoJie0aHus.

1.CB0GOAHBIE 3TIeKTPOMarHuTHEIE KoJiebanus. [IpeBpalieHre sHEPTruu B KOJIeOaTeTLHOM KOHTYpe. 3aTyXalolue
AJIEKTPOMArHUTHBIC KosieOaHus. [ 'eHepaTop He3aTyXalomMX dIEKTPOMArHUTHBIX Kosiebanuii. CBOOOIHbIE
2JIEKTPOMArHUTHEIE KOJleOaHus. BEIHYKICHHBIC IICKTPHICCKHE KOJICOaHNSI.

2.KOHILCHC&TOp B €1 [IEPEMEHHOTO TOKA.
KaTymKa WHAYKTUBHOCTHU B IICIIN NIEPEMEHHOI'O TOKA. Pe3onanc B HOCHGHOB&TGHBHOﬁ LEIr NEPEMEHHOI'0 TOKA.
I/IHHyKTI/IBHLIC 1 EMKOCTHOC COIIPOTUBJICHUSA B LICIH IIEPEMEHHOI'O TOKA.

3.Ilepemennslit Tok. OcuuiiorpaMmma nepeMeHHoro Toka. ['enepaTop nepeMeHHoro Toka. EMkoctHoe u
MHAYKTUBHOE CONPOTUBIICHUS IEPEMEHHOI0 ToKa. 3akoH OMa JUist 31eKTPUYECKOM LeNu NePEMEHHOTO TOKA.
Pabora 1 MOITHOCTH TIEPEMEHHOTO TOKa. [ 'eHepaTophI TOKa.

Tpaucopmaropsl. Toku BeICOKO# YacToThl. [lonydyeHue, mepenaya u pacipeelicHHe JJICKTPOIHEPTHH.

Tema 4.4

1.3nexkTpoMarHuTHOE T10JIe KaK 0cOOBI BUI MaTepuy. JJEeKTpOMarHuTHbIE BOJIHBL. Bubparop I'epua.
OTKPBITHIH KOJIeOATETLHBIA KOHTYD.
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Jaexkrpomarnutabie | V3o0perenue paano A.C. ITonossim. [Tonsitue o panuocsszu. [IpuMeHeHe 3eKTpOMarHuTHBIX BOJIH.
BOJIHBI. V3nydeHne v IpueM 3IeKTPOMArHUTHBIX BOJH. PafinocBsi3b.
Temb1 4.1-4.4 IIpakTHyeckue 3aHATHA:
HccnenoBanue 3aBUCUMOCTH NTEpUOa KoJIeOaHN MaTEMaTHIECKOT0 MAasITHUKA OT €r0 JIMHBI, MACCHI U
aMIUTHTYAbI KOJIeOaHNUH.
OO0BscHEHNE SBICHUH HHTEPPEPEHINA 1 TUPPAKINT MEXaHUIECKUX BOJIH.
Pacuer 3HaueHN CHITBI TOKA M HANPSDKEHHS Ha AJIEMEHTAaX IETN IEPEMEHHOTO TOKa.
Brruncnenue neprosa Kone6aHN MaTeEMaTHIECKOTO MasiTHUKA 10 H3BECTHOMY 3HAUEHHIO €T0 JJTHHBL.
[IpuBeeHre NpUMEpPOB aBTOKOJIEOATEIFHBIX MEXaHHUECKHX cucTeM. [IpoBeneHue knaccupukanny KonebaHui. 2
OcymiecTBIeHUE paauonepesadn u paguonpuema. VcenegoBanue CBORCTB 3JEKTPOMAarHUTHBIX BOJIH C
MOMOIIIBI0 MOOMIIBHOTO Tesie(oHa.
[TpencraBnenue obyacteil MPUMEHEHHs YIBTPa3ByKa U MEPCIEKTUBBI €T0 UCIOIb30BaHUS B Pa3IMYHbIX
001acTsAX HaAyKH, TEXHUKH, B MEJUIIMHE.
M3noxeHne cyTH HKOJIOTMYECKUX Mpo0IeM, CBSI3aHHBIX C BO3JCHCTBHEM 3BYKOBBIX BOJIH HA OPIaHU3M
YeJIOBeKa.
Temsi 4.1-4.4 3auérHas pabota o pazaeny "Konebanns u BonHbI" 2
Paszgen 5 Onruka 6
Tema 5.1 1.CkopocTh pacpocTpaHeHHs CBETa. 3aKOHBI OTPaXKEHUS U ITPEIOMIICHUS cBeTa. [loHOe oTpaxeHHe. 2
IIpupoaa cBera Jlunssel. a3 kak ontuyeckas cucrema. Onriuyeckue mpuOOpshIL.
Tema 5.2 1.MuTepdepennus cBeta. KorepeHTHOCTH CBETOBBIX JIydel. MIHTepdepeHys B TOHKNX TUIeHKax. [Tomockr
BoJiHoBBIE cBOliCTBA pasHoi#i TonmmuHbl. Konsna Hetotona. Mcnonp3oBanne nHTEp(EpEHINN B HAYKE W TEXHUKE.
cBeTa Hudpaknus ceeta. [lepedncienne METoI0B MO3HAHMS, KOTOPbIE UCIIOIb30BaHbI IPH N3yUCHUN YKa3aHHBIX 2
aBieHni. Judpaxuns Ha menn B napajuieNbHbIX Jiydax. Angpakinuonnas pemerka. [lomydenue criektpa ¢
MOMOIIBIO TIPU3MBL. [lomydeHue crekTpa ¢ MoMOIb0 AU(PaKIHOHHOH pemeTkd. Crektpockor. [lorsTre 0
roJsiorpaguu.
2.Tlonspuzanus nonepeuHsx BoH. [longpusanus ceera. J[BoitHoe mydenpenomienue. [lomspounsl. ducnepcus
cBeta. Buapl criektpoB. CriekTpsl HcniyckaHus. CHEKTPHI HOTJIONEHH. Y IbTpadHoIeToBOe U HHPpaKpacHOe 2
n3nydeHus. Penrrenosckue siyuu. X npupona u CBOMCTBA.
Pa3nen 6 DJieMEeHThI KBAHTOBOM (pu3uKH 10
Tema 6.1 1.KBanroBas runoresa [lnanka. @oronsl. BuemHuii Gportosnekrpudeckuii apdexr. Buyrpennuit poroaddexr. 2
KBaHToBasi onTHKa. Tumsl potorniemeHToB. PoT0dhDeEKT.
Tema 6.2 1.Pa3BuTHE B3II10B HAa CTPOEHHE BEIleCcTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bogoposa. SnepHast
®u3uka aroma Mojens aroma. OnbITel J.Pesepdopaa. 2
Monens atoma Bogopoaa no H.bopy. Ksantossle reneparopsl. JInHeiiuaTble CIEKTPhI pa3IMYHbIX BEIECTB.
Wznyuenue sazepa (KBAHTOBOTO I'eHEPATOPA).
Tema 6.3 1.EcTecTBeHHas pagli0aKTUBHOCTb. 3aKOH PaJIMOAKTUBHOIO pacHaja. 2
®u3nKa AaTOMHOI0 Cnoco0bl HaOJII0JICHUS M PETUCTPALIMY 3apsHKEHHBIX YyacTull. D dext BaBunoBa — YepeHkoBa.
sapa. 2.CtpoeHue aTOMHOTO siipa. Jledekt Macchl, 3HEpTHsl CBSI3M M YCTOMYMBOCTH aTOMHBIX siziep. SnepHble
peaxuuu. MckyccTBeHHast pailOaKTUBHOCTS. Jlenenue Tsokenbix saep. CueTuuk HOHU3UPYIOIUX U3Ty4eHUI. 2

Lennas snepHas peakuus. YnpasiseMas LenHas peakuus. SnepHsiil peakrop. [loayueHne paxnoakTHBHBIX
M30TOIIOB M UX NpHUMEHeHue. brosornueckoe 1efcTBHE paIMOAKTHBHBIX U3JIyUeHUH. DIeMeHTapHbIe YacTHIIbI.
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TemsbI 6.1-6.3

[IpakTHyeckue 3aHATHA:

Pacyer MakcuManbHOW KHHETHYECKON SHEPTUH AIEKTPOHOB MPH (HOTOIIEKTPUICCKOM P PEKTe.
W3noxxeHne cyTn 3KOJIOTHIECKUX MPOOIIEM, CBSI3aHHBIX C OMOJIOTMYECKUM JEHCTBHEM paJioaKTHBHBIX
M3ITy4EHUH.

[IpoBenenune knaccudukanyuy 3JIEMEHTAPHBIX YACTHI] 110 UX PU3NIECKUM XapaKTepUCTHKaM (Macce, 3apsny,

BPEMCHU JKU3HH, CIIUHY U T.J.). 2 3
OO0BsCHEHNE KOPIYCKYIISPHO-BOJIHOBOTO yaji3Ma CBOICTB (DOTOHOB.
OOBsicHEHHE POJIM KBAaHTOBOM ONITHKU B Pa3BUTUH COBPEMEHHOW (DH3HKH.
IIpuBeneHue npuMepoB UCIOIB30BAHUS JIa3epa B COBPEMEHHON HayKe U TEXHUKE.
OnpezaeneHye NPoAYKTOB sIIEPHOM peakluu.
Paszpea 7 IBouonus Beenennoi 6 =
Tema 7.1 1.Hama 3Be3qHas cucreMa—I anakTuka. J[pyrue rainakTuku.
Ctpoenne u pa3Burue | beckoneunocts Beenennoit. [lonarue o kocmonoruu. ConHeyHas cucrema (MOJIensb). 2 2
BcesienHoil. dororpaduu MIaHET, CACTAHHBIC C KOCMUYECKUX 30H/IOB.
Pacmmmpsiromasicst Beenennas. Mogaens ropsuet Beenennoit. Ctpoenue u npoucxoxxaeHue ['amakTuk.
Tema 7.2
JBoJIIOL U 3BE3/. 1. TepmosinepHslii cunTe3. [Ipobiema TepmosinepHoit sHepreTrku. Kapra Jlynsl n mnanet. CtpoeHue u
I'unore3a sBosonys BeeneHHoil. 2 2
NPOUCXO0KICHUS Oneprus ConHua u 38e31. OBomronus 38e3.1. [Iponcxoxaenne COTHEUHON CUCTEMBL.
CoJiHe4HOIl CHCTEeMBI.
Temsr 7.1-7.2 IIpakTHyeckue 3aHATHS:
O6cyxeHne BO3MOXHBIX CIICHApHEB HBOIOLNH BceeneHHOH.
OObsicCHEHHE BIMSHUS COJTHEYHOW aKTUBHOCTH Ha 3eMITIO. 2 3
CoBpeMeHHbIE THIOTE3HI 0 MPOUCX0XKIeHNH COTHEUHON CHCTEMBI.
ITpo6neMbl TepMOSACPHOI SHEPTETHKN.
Pazgen 1-7 JlaGopaTopHbIii NPAKTHKYM 26 s
Tempr 1.1-1.3 Nel. MI3smepenne Gpu3HUECKUX BETUYHMH U OIICHKA I'PaHHIIbI TOTPEITHOCTEH H3MEpPEHHH. 2 3
Tempr 2.1-2.5 No2. Nzydyenne 0COOEHHOCTEH TETJIOBOTO PACIIMPEHHS BOJIBI U TBEPBIX TEIL. 2 3
Tempr 3.1-3.5 Ne3. Mzydenue siBIeHUS 2JIEKTPOMAarHUTHON WHAYKIIHY. 2 3
Ned. Onpenenennie /1C 1 BHYyTPEHHET0 CONPOTHUBICHUS HICTOUHNKA HATPSKCHHUS. 2 3
Ne5. Omnpenienienne TemMneparypbl HUTH W MOIIHOCTH JIAMIIBI HAKAJIMBAHHUS. 2 3
Ne6. 3yyeHnue HHIYKIIMH MarHUTHOTO TOJIsl HOCTOSIHHOT'O MAarHUTA. 2 3
Temb1 4.1-4.4 Ne7. UccneoBaHne Hepa3BETBIEHHON LIENU IEPEMEHHOIO TOKA C AKTUBHOW Harpy3Koi. 2 3
No8. MccnemoBanue pa3BeTBIEHHON 1IENH MIEPEMEHHOTO TOKA C AKTHBHOW HArpy3Koil. 2 3
Ne9. MlccnenoBanue 1eny epeMEeHHOT0 TOKa MPH CMEMIAaHHOM COEAWHEHHH PE3UCTOPOB. 2 3
Templ 5.1-5.2 Nel0. U3yuenne nzo0pakeHHus MpeaMETOB B TOHKOI JiH3e. [TocTpoeHne m300pakeHns IpeAMETOB, 1aBaeMbIX
TUH3aMHA. Pacuer paccTosHUS OT JTHH3HI 10 H300pakeHus peaMeTa. PacueT onTudeckoil CHITbl JIMH3HI. 2 3
N3mepenne pOKyCHOTO pacCTOSTHUS JIMH3BL.
ITocTpoenne n300pakeHNs B COOMpAIOIIEH B pacCcenBAIOIIEH JIMH3E.
Nell. U3yuenne untepdepeHnnn u qudpaximu cBeta. 'pagynpoBKa CHEKTPOCKOIA U ONIPEICIICHIE JUTHHBI 2 3

BOJIHBI CIICKTPAJIbHBIX JIMHUH.
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Nel2. Onpenenenue IMHBI CBETOBOW BOJIHBI IIPH MOMOIIN TU(PPAKIMOHHON peméTku. OnpeaeneHue
CIEKTPAIbHBIX TPAHUI] TyBCTBUTEIBHOCTH YEIOBEUECKOTO ITIa3a.

[IpuBeneHre MPUMEPOB MOSABIECHHS B IPUPOAE M UCTIOIb30BAHNS B TEXHUKE SIBICHUH HHTEPEPCHIINH, 2
Jupakuuy, TOJIIPU3AMN U AUCTIEPCHH CBETA.
Nel3. M3yuenue siBieHus MpesioMiieHUs cBeTa. [I[puMeHeHre Ha IPaKTUKE 3aKOHOB OTPaXXEHUS U MPEIOMIIEHUS 2
CBETA IIPH PEIICHAH 3aad.
CamocTosiTe1bHAsi padoTa 00y4YaloLUXCsl 6
KoncyabTanuu 2
IIpoMe:kyTOUHAs aTTeCTaAlUSA 6
Hroro 164

J1s XapaKTepUCTUKH YPOBHS OCBOSHHS YU€OHOTO MaTepralia UCIIOIb3YIOTCS CIeNYIOIue 0003HAYCHNUS:

1. — o3HakoMUTENbHBIHN (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — peNpOAYKTHUBHBIHN (BBITOIHEHUE JIEATSIFHOCTH 10 00pa3Ily, HHCTPYKIUH WIH O]l PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOJHEHUE AEATEIILHOCTH, pellieHHe IPOOIEeMHBIX 3a71a4)
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3. YCJIOBUSA PEAJIM3ALIIMU YYEBHOI'O ITIPEJIMETA
3.1. TpeGoBaHUsI K MUHUMAJbHOMY MaTepHAJbLHO-TeXHMYECKOMY 00ecledeHn 0
Y4eOHbII peMeT peanu3yercs B 1abopaTopuu (pU3HNKH.

O6opynoBanue kabuHeTa (J1abopaTopuu) B COOTBETCTBHM C PacmopspkeHueM jekaHa

dakynapTera CITIO Ne 11-CITIO-01/21 ot 11.01.2021

3.2. UndopmanmonHoe odecreyeHne 00y4eHus
Ilepeyennb yueOHbIX M3aaHuii, UHTEepHET-pecypcoB, 10NMOJTHUTEIbHOI JUTEPATYPbI
OCHOBHbIE UCTOYHUKHU:

1 Tlunckwmii, A. A. ®usuka : yueOnuk / A.A. IMunckui, I'.}O. I'pakoBckuii ; moj o011 pen.
FO.N. Tuka, H.C. [TypsieBoii. — 4-e uzn., ucnp. — Mocka : @OPYM : UHOPA-M,
2022. — 560 c. — (Cpennee npodeccuonansuoe oopazosanue). - ISBN 978-5-00091-
739-8. - Tekcr : anekrponHusIit. - URL: https://znanium.com/catalog/product/1712397

2 Topmau, B. B. ®usuka : yue6HOE 1MOCOOHE ISl CPEAHETO MPO(ecCHOHAIEHOTO
obpazoBanus / B. B. 'opnau. — 2-e u3a., ucrnp. u gon. — Mocksa : 3gaTenbcTBo
IOpaiit, 2022. — 215 ¢. — (Ilpodeccuonanbroe odpazoBanue). — ISBN 978-5-534-
09366-7. — Tekcr : anekrpoHHbIH // OOpa3zoBatenbHas miargopma FOpaiir [caidt]. —
URL: https://urait.ru/bcode/492624

3 Bacuibes, A. A. ®u3suka : yuebHOe mocodue st cpeAHero npodeccnoHaIbHOTo
oOpa3zoBanus / A. A. Bacuiees, B. E. ®enopos, JI. I. XpamoB. — 2-e u3a., UCIIP. U JIOII.
— Mocksa : U3narensctBo KOpaiit, 2022. — 211 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-05702-7. — TekcT : 2JIeKTPOHHBIH //
Oo6pasoBatenpHas mwardpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/492136

JlonoHUTENbHbIE HCTOYHUKH:

1 Ponuonos, B. H. ®wusuka : yaebHoe nmocodue st cpeaHero npoheccuoHaIbHOTO
obpaszoBanus / B. H. Poquonos. — 2-e u3n., ucrp. u gor. — Mocksa : 31arenscTBo
FOpaiir, 2022. — 265 c. — (IIpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-
07177-1. — Texcrt : anexktponHslii // OOpa3oBarenbHas muatgopma FOpaiit [cailT]. —
URL: https://urait.ru/bcode/490599

HNuTepHeT-pecypcesr:
1 TocymapctBenHas oOpa3zoBaresbHas athopma «Poccuiickas 3JeKTpOHHAS IIKOIa»

https://resh.edu.ru/
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHus

*JINYHOCTHBIE:
-4yBCTBO T'OP/IOCTH U YBaXXCHUS K HCTOPUH U
JOCTIKEHUSIM OT€YECTBEHHOW (PU3NYECKOM
HaYKH;

-(pu3MUecKu rpaMOTHOE MOBEJICHHE B
npodecCHOHAIBHON AATEILHOCTU U OBITY IIPU
oOpartieHuu ¢ MpudOpaMu U yCTPOKUCTBAMU;
-TOTOBHOCTb K ITPOIOJKEHUIO 00pa30BaHuUs U
MOBBIIICHUS KBATU()UKAITUHN B N30paHHON
npodecCHOHaIbHOM AEATETLHOCTH U
00BEKTHBHOE OCO3HAHUE POJIH (PU3MUECKIX
KOMITETCHIIMH B 3TOM;

-YMEHHE UCTIONB30BATh JTOCTHKCHUS
COBPEMEHHOH (PU3NUECKON HAyKN M (PU3NIECKUX
TEXHOJIOTUH JUTSI TOBBIIEHUS! COOCTBEHHOTO
MHTEJUICKTYaJIbHOTO PA3BUTHUS B BEIOPAHHOM
npodeccnoHATEHOM 1A TEIIBHOCTH;

-YMEHHUE CaMOCTOSITEIbHO A00BIBATH HOBBIE IS
ceOst pu3nvecKne 3HaHMsI, UCTIONB3YS JIJIsl 9TOTO
JOCTYITHbIE HICTOYHUKH HH(OpMALIUH;

-yMEHHE BBICTPauBaTh KOHCTPYKTHBHEIE
B3aMMOOTHOUICHHUSI B KOMaH/1e€ IO PELICHUIO
00IIMX 3a7a4;

-yMEHHE YIPaBIATh CBOEH M03HaBaTEIbHON
JeSITeTbHOCTHIO, TPOBOIUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOI'O PAa3BUTHS;
*MeTanpeMeTHBIE!

-MCI0JIb30BaHNUE PA3JIMYHBIX BUJIOB
MO3HABATEBHON NESTETLHOCTH ISl PELICHUS
($u3nYecKux 3a/1a4, IPUMEHEHNE OCHOBHBIX
METO/IOB MO3HaHUs (HAOJIIOICHMS, OTIMCAHUS,
U3MEPEHUs, SKCTIEPUMEHTA) IS U3yUEeHUs
Pa3JINYHBIX CTOPOH OKPYKAOIIEH
JeWCTBUTENBHOCTH;

-HCIOJTb30BaHHE OCHOBHBIX MHTEIUICKTYaIbHBIX
oIepaluii: MOCTAHOBKY 3a/1a4H,
(bopMyITHpPOBaHUS TUTIOTE3, AaHAJIM3a H CHHTE3a,
CpaBHEHHMsI, 0000IIEHNs, CUCTEMAaTH3AIIH,
BBISIBIICHUS IPUYNHHO-CIICJICTBEHHBIX CBS3CH,
MIOMCKA aHaJIOroB, (POPMYIIUPOBAHUS BHIBOIOB
TUTSL U3YYSHHSI PA3IMIHBIX CTOPOH (PH3HUECKUX
00BEKTOB, SIBIICHUH U MPOLIECCOB, C KOTOPHIMHU
BO3HUKAECT HEOOXOAUMOCTh CTAJIKUBATHCS B
npodeccuoHaIbHOU cdepe;

—BBINIOJIHCHUE 3aYETHBIX paboT;

—KOHTPOJIb TPABIIILHOCTH BBITIOTHEHUS
MPAKTUYECKUX 3aJaHHII;

—KOHTPOJIb IPABUILHOCTH BBITIOJIHEHUS
n1abopaTopHBIX paboT;

—nuddepeHITMpOBaHHBIN 3a4€T;

—3K3aMEH.
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-YMEHUE TeHEPUPOBATh UJIEU U ONIPENECIIATh
CpeacTBa, HEOOXOUMBIE [T UX PeaTH3aliu;
-YMEHUE UCIOIb30BaTh PAa3JINYHbIE HCTOYHUKHU
JUISL TIOTy4eHus: PU3NIecKoi nH(popMaIyu,
OLICHHUBATH €€ JOCTOBEPHOCTD;

-YMEHUE aHAJIM3UPOBATh U IPEJICTABIISTh
MHGOPMALIMIO B PA3JIMYHBIX BUAX;

-yMEHHE IyOJIMYHO MPEICTABIISAT PE3yIbTaThl
COOCTBEHHOTO HCCIIEI0BAaHMS, BECTH JUCKYCCHH,
JOCTYITHO ¥ TAPMOHUYHO COYeTasi COAEpKaHUE U
(bopMbl nipeacTaBiIsieMoil nHGopMaIuy;

* [IPEIMETHBIE:

— c(opMHUPOBAHHOCTH MPEJCTABIECHUHI O POIH U
MecTe (U3MKHU B COBPEMEHHOM HAyYHOH KapTHHE
MUpAa; HIOHUMaHKUE PU3NIECKOH CYLTHOCTH
HaOJr01aeMbIX BO BeelleHHOM sIBIICHMIA;
[IOHUMaHKe posu (PU3UKU B HOPMHUPOBAHUN
Kpyrozopa u pyHKIIMOHAIBHON IrPaMOTHOCTH
YeJloBeKa JJIs PEeLeHUsl IPAaKTUUECKUX 3aay;

— BJIaZICHUE OCHOBONOJAralouMu (GU3NIECKUMU
MOHATHUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U
TEOPUSIMH; YBEPEHHOE 110JIb30BaHUE (hr3nyecKoi
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOI'O
MO3HAHUS, HCTIOJIB3YEMbIMH B (DU3UKE:
Ha0JI0IeHNe, ONMCaHue, U3MEPEHUeE,
HKCIEPUMEHT; YMEHUS 00pabaThIBaTh PE3yIIbTAThI
U3MepeHui, 0OHapyKMBaTh 3aBUCUMOCTb MEXTY
(hU3UYECKMMHU BEIMYNHAMU, OOBICHSITH
IIOJIyYE€HHBIE PE3YJIBTAThI U A€IaTh BBIBOBL;

— c(hOPMUPOBAHHOCTh YMEHUS pelIaTh
¢busnyeckue 3a1a4u;

— c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSATh
MIOJTyYeHHbIE 3HaHUS /U151 OOBSCHEHUS YCIOBUI
MpOTEeKaHUs (PU3NUECKUX SIBJICHUH B IPUPOJIE U
JUISL IPUHATHS IPAKTUYECKUX PELICHUN B
MMOBCEIHEBHOM JKU3HH;

— c(opMHUPOBAHHOCTh COOCTBEHHOM MO3UIUH I10
OTHOIIECHHUIO K Qu3ndecKkoil nHpopMaluu,
II0JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB;

— c(hOpMHUPOBAHHOCTH CUCTEMbI 3HAHUM 00
o0ImuX (pU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, MPEJCTABICHUHN O IECTBUH BO
Bcenennoii (puznyeckux 3aKOHOB, OTKPHITHIX B
3€MHBIX YCIIOBUSIX;

— copMHUPOBAHHOCTH YMEHHSI UCCIIE0BATh U
aHaAJIM3UPOBATh pa3HOOOpa3HbIe (hr3HUECKHE
SIBJICHUSI U CBOMCTBA OOBEKTOB, OOBSICHATH
MIPUHLIMIIBI pa0OThI U XapaKTEPUCTUKH MPUOOPOB
U YCTPOUCTB, OOBACHATH CBA3b OCHOBHBIX
KOCMHUYECKHX 00BEKTOB C re0PU3NYECKUMU
SIBIICHUSIMU;
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— BJIQJICHUE YMEHUSMU BBIJBUTATh TUIIOTE3bI HA
OCHOBE 3HaHUsI OCHOBOTIOJIATraloIUX (PH3NIECKIX
3aKOHOMEPHOCTEN U 3aKOHOB, IPOBEPSITH UX
IKCIIEPUMEHTAILHBIMH CPEJICTBAMU, POPMYITUPYS
LIEJIb UCCIIEI0BAHMS;

— BJIQJICHUE METOJIaMH CaMOCTOSITEIIbHOTO
TUTAHUPOBAHUS U MPOBeIeHUsT (PU3UUECKUX
SKCIIEPUMEHTOB, OITMCAHUS U aHaJu3a
MOJIy4€HHOM U3MepuTeabHol nHpopManuy,
ONPEAEIICHUS JOCTOBEPHOCTH MOJYYEHHOTO
pe3ynbTaTa;

— c(hOpPMUPOBAHHOCTh YMEHUH MPOTHO3UPOBATH,
AHAJIM3UPOBATh U OLICHUBATh NOCIIECICTBUS
OBITOBO W TIPOM3BOJCTBEHHOH JECATEILHOCTH
YeJioBeKa, CBS3aHHOM ¢ (pu3nuecKuMu
MPOLECCAMH, C O3ULIMI IKOJTOTHUECKON
0€30MMacHOCTH.
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