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1. MOSICHUTEJIBHAS 3AITMCKA PABOUYEN
IPOTPAMMBI OBIIIEOEPA30OBATEJIBHON
JUCIHHAIIJINHBI

OV .11 «®usuka»

[Iporpamma oOmeoOpazoBarenbHoi  yueOHOM nucuuiuinael OV]I.11  «Dusuka»
npeaHa3HaYeHA JJIS U3YYCHHS CTYICHTAMH CIICUaIbHOCTH CPEIHEro MPOQeCcCHOHATBHOTO
oOpa3oBaHMsI, peaju3ylIIuid  00pa30BaTeIbHYI0 TMPOrpaMMy  CpeaHEero  OOIIero
oOpa3oBaHHsI B TIpeJeiax OCBOCHHS OCHOBHOHW MpodeccHOHATIbHOW 00pa30oBaTEeIbHOM
nporpammbl - CIIO Ha ©0a3e ocHOBHOro oOImiero oOpa3oBaHUsi TMpPU MOATOTOBKE
CTEIIMAIMCTOB CPETHETO 3BEHA.

1.1. Hean aucCHUILIMHBI

Coz[epmaHHe IIporpaMmabl «Dusuka» HaIIPaBJICHO Ha JOCTHKCHHUC CIICAYIOIIUX ueneﬁ:

- OCBOEHHE 3HaHWI 0 (yHIaMEHTAIbHBIX (U3NUYECKUX 3aKOHAX W MPUHIUMAX,
JeKalUX B OCHOBE COBPEMEHHOW (DM3MUECKON KapTHHBI MHUpA; HanOoliee BaKHBIX
OTKPBITHUSIX B 00J1aCTH (PU3UKH, OKa3aBLIMX ONPEEIISIONIEE BIUSHUE HA PAa3BUTHE TEXHUKU
Y TEXHOJIOTUHW; METOJIaX HAYIHOTO TIO3HAHUS TIPUPOJIBI;

- OBJIaJICHHE YMEHUSIMHU MPOBOJIUTH HAOIIOACHMS, JIAHUPOBATh U BBIIOJIHATH
AKCIIEPUMEHTBI, BBIIBUTaTh TUIIOTE3bl U CTPOUTH MOJENH, IPUMEHSTH IOJYyYCHHbIC 3HAHUS
no gusuke a1 OOBSCHEHHUS Pa3HOOOpa3HbIX (PU3NYECKHUX SIBJIEHUN U CBOMCTB BEIIECTB;
MPAKTUYECKH  HWCIMOJb30BaTh  ()M3MUYECKWE  3HAHUS;  OLCHHWBATh  JOCTOBEPHOCTD
€CTECTBEHHOHAYYHO! MHPOpMAIIHH;

- pa3BUTHE MO3HABATEJIbHBIX WMHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEN B TMpolecce NpUOOpeTeHHMs] 3HAHUW W yYMEHMH 1o (U3UKE C
UCIOJIb30BAaHUEM  PA3IMYHBIX  MCTOYHUKOB  MH(OpPMaLMM U COBPEMEHHBIX
MH(POPMAILIMOHHBIX TEXHOJIOTH;

- BOCHHTAaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHMSI 3aKOHOB IPUPOJIBL,
MCIIOJIb30BaHUsl JIOCTH)KEHUN (PU3MKKM Ha OJaro pa3BUTHS YETOBEUYECKOW IUBUIM3ALUY;
HEOOXOJUMOCTH COTPYJAHMYECTBA B IPOIECCE COBMECTHOTO BBINOJHEHMS 3ajady,
YBOXHUTEIHPHOTO OTHOIICHUS K MHEHHUIO OIIOHEHTa TMpH OOCYXACHUH MPOoOIeM
€CTECTBEHHO- HAy4YHOTO COJEP)KaHMS, TOTOBHOCTH K MOPAJIbHO-ITUYECKON OIICHKE
WCTIOJTb30BaHUsT HAYYHBIX
JOCTUKEHHM, YyBCTBa OTBETCTBEHHOCTH 3a 3aIIUTY OKPY’KaIOIIEH Cpe/Ibl;

- WCIIOJIb30BaHNE TMPUOOPETEHHbIX 3HAHUW M YMEHUH [UIs pelleHus
MPAKTUYECKUX 3a/lad TIOBCEIHEBHOM >KM3HU, OOecredeHus 0e30MmacHOCTH COOCTBEHHOM
KU3HU, PAIMOHATBLHOTO TMPHUPOAONONIB30BaHUS M OXpaHbl OKpYXAlolled cpeasl u
BO3MO>XHOCTh TIPUMEHEHUSI 3HAHUU TIPH PEIICHUH 3a/1ay, BOSHUKAIOIINX B MOCIEIYIOIICH
poeCCUOHATILHOM ESITEIIbHOCTH.

B mnporpammy BKIIIOYEHO coOJep)KaHUE, HamNpaBieHHOEe Ha (OPMUPOBAHHUE Y
CTYIACHTOB KOMIIETCHIIM, HEOOXOAMMBIX [UIsl KaueCTBEHHOTO OCBOCHHSI OCHOBHOM
npodeccuoHanbHOM oOpazoBarenbHOll mporpamMMbl CIIO Ha 06a3ze OCHOBHOro OOIIEro
o0Opa3oBaHMs C TOJyYEHHEM CpPEIHEro OOIIero oOpa30BaHUs; MPOTPAMMBI MOIATOTOBKHU
CHELMAIUCTOB CPEIHEr0 3BEHA 10 CHELUUAIbHOCTH CPEAHEr0 MpOo(hecCHOHATBHOTO



obOpazoBaHusi TexHu4eckoro mnpoduis .Ilporpamma yueOGHOM auctumuasel OY/I.11
«®Duszuka» COCTOUT U3 cojepxaHusi yd4eOHOro Marepuana, B HEW OTpakeHa
MOCJIEIOBATEILHOCTh €T0 WM3yYCHHs, paclpelneiieHue YydeOHBIX YacoB IO TeMaM |
pasmenaMm, TeMmarwka pedepaToB (IOKIAAOB), C YYETOM CHEIMU(DUKH MPOTPAMMBI
MOJATOTOBKH CTICITUAIICTOB CpEIHETo 3BEHa CHEUAIbHOCTH CpEIIHETO
poeCCHOHATEHOTO 00pa3oBaHUs TEXHUYECKOTO mpodmis crenuanbHocTh 23.02.07
TexHuueckoe 00CITy>KMBaHUE U PEMOHT JBUTATENIEH, CHCTEM U arperaToB aBTOMOOUIIEH
1.2. Oo0mas xapakrepucruka yyeOHou gucuumianabl OY /.11 «®usuka»

B ocnoBe yueOHOW gucuumummHel OVY/[.11 «®u3uka» JIEKUT YCTAaHOBKA Ha
dbopmupoBaHUe y 00ydYaeMbIX CHCTEMbl 0a30BbIX MOHATUN (U3UKK U TPEICTaBICHUN O
COBpPEeMEHHOM (U3MUECKOM KapTUHE MHpa, a TakKe BbIpa0OTKA YMEHUW TNPUMEHSTH
dbusznueckue 3HaHUA, Kak B MPOGEecCHOHANTBHOW MACATEIbHOCTH, TaK W JUIA PEIICHUS
YKU3HEHHBIX 3a]1a4.

MHorue nosoxeHusi, pa3BuBaemMbie (HU3UKON, paCCMATPUBAIOTCS KaK OCHOBA CO3aHUS
U WCIOJIb30BaHUs MHPOPMALMOHHBIX U KOMMYHHKaUUOHHBIX TexHosorui (MKT) — ogHoro
13 HauOoJiee 3HAaUMMbIX TEXHOJIOTHYECKUX TIOCTHKEHUI COBPEMEHHOM IUBUIIM3ALUY.

B conepxanuu y4ueOHON JUCHUIUIMHBI M0 (PU3KMKE MPU MOATOTOBKE OOYYAIOIIUXCS IO
CHEIHUAIBHOCTSIM € ydeToM npo¢duias mnpodeccuoHambHOro o0pa3oBaHMsl MHPOGUIbHON
COCTABJIAIONIEH SABJISIETCS pa3Aesl «NEKTPOAMHAMUKAY, TaK KaK OOJIBIIUHCTBO Mpodeccuil u
CHEUUATBbHOCTEH, OTHOCAUIMXCS K 3TOMY NpO(HIII0, CBSA3aHBI C SJIEKTPOTEXHUKOM U
AIEKTPOHUKOM.

VYuebnasa nuctuminHa OY][.11 «®usuka» aBisieTcss y4eOHbIM IPEAMETOM IO BHIOOPY
u3 o0s3arenbHON mpeaMeTHor obnactu «EctecTtBenHbie Hayku» DPI'OC cpemgnero oOiiero
00pa3oBaHUsl.

1.3. Pe3yabTathl O0CBOCHMS yueOHoit AUCUMILTHHBI — JINYHOCTHBIE,
MeTanpeaMeTHbIe, PeAMeTHbIEe

OcBoeHMe cofepKaHUSg y4eOHOM JUCHUIUIMHBI —oOecrneurBaeT  JOCTH)KCHHUE
00y4aroIMMUCS CIEAYIOINX Pe3yabTATOB:

® JIMYHOCTHBIX:

- YyBCTBO TOPAOCTH W YBAXCEHUS K HKCTOPUM M JIOCTHIKCHHUSAM OTCUCCTBCHHOU
bu3ndeckoil HaykH; GU3HMUECKH TPAMOTHOE MOBEIEHNE B MPOPECCUOHAIBHON JESTEIHbHOCTU U
ObITY Mpy 0OpalIeHUu ¢ NPUOOPAMH U YCTPOUCTBAMU;

- TOTOBHOCTH K MPOJOJIKEHUIO 00pa30BaHMs U TOBBINICHUS KBaTU(pUKAIIMN B U30paHHOM
npoecCHOHANBHON ~ ACATENBPHOCTY U OOBEKTHBHOE OCO3HAHWE pONH  (PU3HUECKUX
KOMIIETCHIIUM B ATOM;

- YMEHHE HUCTIOIh30BaTh JOCTIKEHHSI COBPEMEHHON (PU3MYECKON HAYKH M (PU3UUECKHUX
TEXHOJIOTUIA JJISI TIOBBIIIEHUS COOCTBEHHOT'O WHTEJUICKTYaJbHOTO Pa3BUTHSI B BHIOPAHHOMU
npodeCCUOHAIBHON JIeATEIbHOCTH;

- YMEHHUE CaMOCTOATEIHLHO JT0OBIBATH HOBBIC JUIsl ce0st Pu3nueckue 3HaHUS, UCTIONb3YS

JUJISL TOTO JOCTYITHBIC HCTOYHUKHU UH(OPMAIINH;

- YMEHHME BBICTPauBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHUS B KOMAHJIE MO PEIICHUIO
o0mux 3amad; - yMEHHE YINpPaBIsATh CBOEH MO3HABATEIBHOW JEATEIHHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O UHTEJUIEKTYaJIbHOTO PAa3BUTHS;



® MeTanpeaAMETHBIX:

- WCIOJBL30BAaHUE pPa3jIMYHBIX BHUJIOB IT03HABATCILHOW JICITCIBHOCTH JUIS PEIICHUS
(Gu3HYECKUX 3ajad, MPUMEHCHHE OCHOBHBIX METOJIOB TO3HaHMS (HAOJIOJICHUS, OIMCAHUS,
U3MEpPCHHS, OKCIIEPUMEHTA) JUIS  W3YYCHHs]  Pa3UYHBIX  CTOPOH  OKpY’KaroIen
NCHCTBUTEIILHOCTH;

- WCTOJBh30BAaHUE OCHOBHBIX WHTEIUICKTyaJIbHBIX OIEpalliii: IMOCTAHOBKH 3ajauH,
(GbopMyJIMpPOBaHHS TUIIOTE3, aHAJM3a W CHHTE3a, CPaBHCHHMsI, OOOOIICHHS, CHCTEMaTH3aIUH,
BBISIBJICHHUSI NIPUYMHHO-CIICACTBCHHBIX  CBS3CH, IIOWICKAa aHAJoroB, (OpMyIHpoOBaHUS
BBIBOJIOBIJISI M3YUCHHSI PA3IMIHBIX CTOPOH (DU3MUECKUX OOBEKTOB, SIBJICHHUN U MPOIIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOIMMOCTh CTAIKUBATHCS B MpodeccruoHanbHOU chepe;

- YMEHHE TCHEPUPOBaTh HJACH M ONPEICIATH CPEACTBA, HEOOXOTUMBIC JUIS WX
pean3aIny;

- yYMEHHE WCIONB30BaTh pPA3IUYHbIC WCTOYHHKH [UIS TONYYCHHS (PU3NIECKOU
UH(GOpPMAITUH, OIIECHUBATh €€ JOCTOBEPHOCTD;

- YMEHUE aHAJIM3UPOBATH U MIPEIICTABIIATh HH(POPMAIIHIO B pa3IMIHBIX BHJAX;

- YMEHHE IyOJUYHO MPEICTaBISTh PE3ylbTaThl COOCTBEHHOTO WCCIIEAOBAHUS, BECTH
JTUCKYCCHH, JOCTYITHO W TapMOHUYHO cOoYeTas cojepkaHne W (OpMBI Tpe/CTaBIsIeMON
uHdopmaIuy;

®  mpeIMeTHBIX:

— c(pOpMHUPOBAHHOCTH MIPEACTABICHUN O POJIK U MeCTE (PU3UKU B COBPEMEHHOW HAYUHOM
KapTHUHE MHUpa; MOHUMaHUe (PU3MUECKON CYIIHOCTH HaOII0AaeMbIX BO BceraeHHOH sBieHUH,
posii Gpu3UKU B (OPMUPOBAHUU KPYro3opa U (PyHKIIMOHATHHOM TPAMOTHOCTH YEJIOBEKA JIJIst
pelIeHUs TPaKTUYECKUX 3aj1ay;

- BIAJCHHE OCHOBONOJATAOIIMMU (U3NYECKUMU TOHATUAMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAaMH U TEOPHSIMH; YBEPEHHOE WCIOJb30BaHWE (U3MYECKONM TEPMUHOJIOTUU W
CUMBOJIMKY;

- BJIQJICHHME OCHOBHBIMHM METOJIaMH HAy4YHOTO IMO3HAHUS, WCIOJIb3YeMbIMH B (hU3HKE:
HaOJII0IEHUEM, OITMCAHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

- yMeHusi 00pabaThIiBaTh Pe3yJbTaThl U3MEPEHUN, 0OHAPYKUBATh 3aBUCHUMOCTh MEXIY
buznYeCKUMU BETMUYNHAME, OOBSICHATD MOJTyUYE€HHBIE PE3yIbTAThl U ACTaTh BBIBOIBL;

- c(pOpMUPOBAHHOCTH YMEHHUS periaTh GU3HMUECKUE 3a]aUH;

- c(opMHpPOBAaHHOCTh YMEHHUS NPUMEHATh TOJYYEHHbIE 3HAHUS JJs OOBSICHEHHUSA

YCIIOBUH MPOTEKaHUS PU3NIECKUX SBICHUH B PUPOJE, MpodeccuoHaNbHON cdepe u ams
NPUHATHSA MIPAKTUUYECKUX PEIICHUI B MOBCEIHEBHON KU3HU;

- copMHUPOBAHHOCTL COOCTBEHHON TMO3WUIUM IO OTHOWIEHUIO K (PU3HUYECKON

uHPOpMAITNH, TTOTYyIaeMON U3 Pa3HBIX HCTOYHHUKOB.

1.4. KoJsmn4ecTBO 4acoB HA 0OCBOEHHE NMPOTrPAMMBI YUeOHOH TUCIUIINHBI
MakcUMaibHas yueOHas Harpy3ka — 174 vaca;

O0s13aTenbHas ayIuTopHas yueOHast Harpy3Ka BO

B3aUMOJICHCTBHUH C TIpenoaaBateieM - 120 gacos,;

JICKIIUU,YPOKH-78;



npakTudeckue 3aHaTusi-40;
caMocTosiTeNbHasl (BHeayAuTopHasi) padota — 50 yaca.

2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA30BATEJIBHOM

JAUCHUIIJIINHBI
2.1. O0bem 0011e00pa3oBaTe/IbHOM IUCHMILIMHBI M BHAbI Y4eOHOU padoThI
Bupx yueOHoi1 padoThI Oo6bem B
4acoB
O0beM 4acoB BO B3aMMO/IEICTBUM € MPeNoaaBaTesieM 120
B TOM YHCJIE:
-TT0 BUJIa YUEOHBIX 3aHITHIA:
Jlekuuu, ypoku 8
JlaGop. 3aHsTUS -
[1p. 3ansTus 40
KoncynpTanuu )
-IIpomexyT. atTectanus ( B hopMe KOHTPOJIbHOU PabOTHhI)
CamocTrosiTeibHasi padoTa 50
Unousuo. npoexm (6xooum 6 c.p.) 32




2.2. TemaTuyeckuii MJIaH U coiepKaHUe TUCHUIINHBI

HauMmeHoBaHUe
pa3aesioB U TeM

Conepskanue yueOHOT0 MaTepuasia, JJadopaTopHbie
padoThI M IPAKTHYECKNE 3aHATHS, CAMOCTOSITEIbHAS
padora o0y4arommxcst

(eciu npedycmMompensl)

O0Bbem
4acoB

YpoBeHb 0CBOCHMS

2

BBenenue

BBenenue

Coaepxanue y4eOHOro Mmarepuajia

®dusuka - pyHIaMeHTaIbHas HayKa o npupoje. EcrecTBeHHO-
HAy4YHBIN METOJI ITO3HAHHUS, €r0 BO3MOKHOCTH U TPAHULIBI
MIPUMEHUMOCTH. OKCHEPUMEHT W TEOpHs B MpoLEcce
MO3HaHUs pUpPoibl. MoaenrpoBanre GU3NUECKUX SIBJICHUI
U IIpoLeccoB. Pob 3KCIIEpUMEHTa U TEOPUU B IIPOLIECCE
MO3HAHUS IPUPO/IBI.

Pusnueckas BEJIMYMHA. [Torpemnoctn U3MEPEHUN
¢uznyeckux BenUYUMH. DU3NYECKUE 3aKOHbI TPaHUIIBI
OPUMEHUMOCTH  (PU3UYECKHX  3aKOHOB.

IIpakTHYyeckue 3aHATHA:
Pemenne 3amau: «®usnueckas BenuuuHa. llorpemHocTn
u3MepeHud (dusnueckux BeduunH. DU3NYECKUEe 3aKOHBI

I'PaHULIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOBY.




Tema 1.1.
Kunemaruka.

Conepxkanue yueOHOro MmaTepuaJia

Mexannueckoe nsuxkenue. [lepememenue. [Iyts. CkopocTb.
PaBHOMEpHOE TPAMOIMHENWHOE JBH)KEHHUE. Y CKOpPEHHE.
PaBHOnepeMenHoe mpsiMosinHeHoe JBrkeHue. CBOOOIHOE
najieHue. J{prkenue tena, OpoIIeHHOro Mo YIJIOM K
ropu30oHTYy. PaBHOMEpHOE NBMKEHHUE TIO OKPY>KHOCTH.

HpaKaneCRne 3aHATHUA:

Pemenne 3amau mo Tteme: «CkopocTh. PaBHOMEpHOE
MPSMOJIMHEWHOE JIBMOKEHHE. Y CKOpeHHe. PaBHomepeMeHHOe
npsiMoJuHelHoe nBmkeHue. CBoOoiHOE najeHue. [[Brkenue
Tena, OpOUIEHHOTO MO YIioM K ropu3oHTy. PaBHOMEpHOE

JIBIDKCHUE TIO OKPY>KHOCTH.

Tema 1.2.

3aKOHBI TUHAMUKH
HruioTona.

Conep:xanue yueOHOI0 MaTepuasia

ITepBeiit 3akoH HeroToHa. Cuna Macca. Umnynsc. Bropoit
3akoH HproToHa. OCHOBHOM 3aKOH KJIaCCUYECKOW JTUHAMUKH.
Tpernii 3akoH HprotoHa.

3akoH BceMUpHOTO TAroteHus. ['paBuraunonnoe nozie. Cuina
TsokecTd. Bec. CriocoObl uamepenus: Maccol Tena. CHiibl B
MEXaHUKE

IIpakTHyeckue 3aHATHA:

Pemenne 3amau: «Umnynsc. Bropon 3akoH HreroTona.
OCHOBHOW 3aKOH KJIAaCCUYECKOW NMHAMUKHU. TpeTuil 3aKoH
Herotonay.

3aKOH BCEMUPHOIO TAroTeHus. | paButanimonnoe nojie. Cuna




TsKeCcTU. Bec.

Tema 1.3. Coaep:xxanue yueOHOro MmaTepuaJjia 1,2
3akoHbI 3aKOH COXpaHEHHUsT HMILyJbca. PeakTUBHOE JBH)KCHUE.
COXpAHEHNUS B PaGora cumbl. Pabota mnoTeHIMANbHBIX CHUJ. MOIIHOCTb.
MeXaAHHKe Oneprus. Kunertnueckas sHeprus. [loteHnumansHas sHeprus.
3aKOH COXpaHEHHsI MEXAaHMYECKOM dSHepruu. lIpumeHeHwme
3aKOHOB
COXpaHEHHUS.
IIpakTHyeckue 3aHATHS:
Pemenne 3amau: «3akoH coxpaHeHusi umnyibsca. Pabota
cwibl. PaboTa moTeHUMaNbHBIX CHJI. MOIIHOCTb. DHEPrusl.
Kunernueckas sneprus. [loteHuumanbHas sHeprus. 3aKoH
COXpaHEHUSI MEXAaHUYECKOU SHEPTHUH ».
Tema 2.1. Conepxanue yueOHOro marepuasa. OCHOBHBIE MOJIOKECHUS 1
OCHOBEI MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pasmepsl M Macca
MOJIEKYJT U aToMmoB. bpoyHoBckoe nBmxenue. duddysus.
MOJIEKYJISIPHO- Cunbl W DHEPrHsS MEXMOIEKYJIAPHOTO B3aMMOJCHCTBHS.
KMHEeTHYeCKOM Crpoenue ra3000pa3HbIX, JKUJIKUX U TBepAbIX Ted. CKkopocTH

Teopuu. UneanbHbIi
ras.

JIBW>KEHUS MOJIEKYJ M UX U3MEPEHHE.
WNneanpubiii ra3. JlaBneHune rasza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKONM TEOpUH ra3oB. Temmeparypa u
ee wu3MepeHue. ['a3oBble 3aKOHBL. AOCOMIOTHBIA HYJb
TeMneparypbsl. TepMoaMHaMu4YecKas IIKaJla TEeMIEPaTyphbl.
YpaBHEHHE COCTOSHUS UICATBHOTO ra3a. MoJssspHas razoBas
IIOCTOSTHHAS.




JlaGopaTopHble 3aHATUA

Tema 2.2. OcHOBBI
TEPMOAMHAMMKH.

Conepxkanue yueOHOT0 MaTepHuaJia

OCHOBHBIE NOHATUS U OIpEACIICHUs. BHyTpeHHss 3HEprus
cucteMbl. BHyTpeHHss »Heprus niaeanbHoro rasza. Pabora u
TEIIoTa Kak (OpMbl NEpelaud SHEPruu. TerioeMKOCTb.
VYaenbHas TEMJIOEMKOCTh. YPaBHEHHME TEIJIOBOIO OajaHca.
[lepBoe HavamoO TEPMOIUHAMUKH.

AnunabatHelii  mponecc. IlpuHIMI JIEHCTBHS — TEMJIOBOM
MammHbl.  KIIJ[ TemmoBoro asurarens. Brtopoe Hauano
TEPMOJAMHAMUKHU. TepMOAMHAMHUYECKAS [IKOJIA TEMIIEPATYD.
XonogunpHele MamuHbl. TeruoBele aurartend. OxpaHa

IIPUPOJIBI.

HpaKaneCRne 3aHATHA:

Pemenne 3anau: «BHYTpeHHsII DHEprus HAECaIbHOrO rasa.
Pabora wu Temnora kak (GoOpMbl TEpelayd  dHEPrUU.
TermmoeMKoCTb.  YHenbHass  TEIUIOEMKOCTb. Y paBHEHHE
TersioBoro OanaHca. [lepBoe Hayano TepMOJIMHAMUKH.
AnabaTHBIN MPOIIECey.




Tema 2.3. CBoiicTBa
napos.

Conepxkanue yueOHOro MmaTepuaJia

1,2

HNcnapenne wn koHuaeHcanus. HacellmeHHBI map W €ro
CBOMCTBAa. AOCOJIOTHasT W OTHOCUTENIbHAs  BJIAXHOCTh
Bo3yxa. Touka pocel. Knunenue. 3aBUCUMOCTb TEMIIEPATYpPBI
KUIIEHU OT AasiieHus. [leperpersiii map u ero
VICIIOJIb30BaHUE B TEXHUKE.

IIpakTHyeckue 3aHATHSA:

Penrenne 3amau: « AOCOIIOTHAS U OTHOCUTEIbLHAS BIAKHOCTD
Bo3ayxa. Touka pocel. Kunenue. 3aBUCHMOCTB TEMITEPATYPhI
KUIICHUS OT JaBJICHUS.

Tema 2.4. CoiictBa | Coaep:kaHue y4eOHOr0 MaTepuasa 1,2
KUIKOCTEH. XapakTepucTUKU HKHIKOIO COCTOSIHMS BEILECTBA.

[ToBEpXHOCTHBIN CIOM JKUAKOCTU. DHEPrUsl MOBEPXHOCTHOIO

cJos. SIBJIeHHs HA TPaHUIIE KUAKOCTU C TBEPJIBIM TEJIOM.

Kanunnsipasie sBieHus.

IIpakTHyeckue 3aHATHSA:

Pemenne 3ama4: « QHeprus NOBEPXHOCTHOTO COs. SBIEHMS

Ha FPaHUIIE KUJIKOCTU C TBEPABIM TesioM. Kanuuisipabie

SIBJICHUS).
Tema 2.5. CoiictBa | Coaep:kaHue y4eOHOr0 MaTepuasa 1,2

TBEPABIX TeJl.

XapakTepuCTUKa TBEPAOTO COCTOSIHUSI BEIIECTBA. YIPyrue
CBOMCTBa TBEpHAbIX Tel. 3akoH I'yka. MexaHnueckue
CBOMCTBA TBEPJIBIX TEJI. TEIJIOBOE PACIIMPEHUE TBEPABIX T
Y )XKUAKOCTEH. | [maBienue u KpucTamin3amnus.




I[IpakTH4eckue 3aHATHS:

Pemienue 3anau: «3akoH ['yka. Mexanuueckue CBONCTBA
TBEpAbIX  Tel. TemnoBoe pacuiMpeHue TBEPIbIX Tel U
PKHAJIKOCTEI.

Tema 3.1. Coaep:xanue y4eOHOro MmarepuaJia 1
DJleKTpu4ecKoe DJIEKTPUYECKHE 3apsAibl. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
moJie. 3apsa. 3aKkoH Kynona. DIJIEKTPUYECKOE oJie.
HanpskeHHOCTB AIIEKTPUYECKOTO T1OJIA. [TpuHIMN
CYIIEPIIO3UIINH TTOJICH.
PabGorta cun snexktpuueckoro moss. [lorennuman. Pa3zHocTh
MOTEHIHAJIOB. DKBUIOTEHUIUAJIBbHbIE IMOBEPXHOCTU. CBA3b
MEXKJy HaNpsDKEHHOCTBIO M Pa3HOCTBIO  MOTEHLHAJIOB
AIEKTPUUYECKOTO TOJIA.
Juanexktpukn B anekrpudyeckom noie.  [lomsapuzanus
JTUBJIEKTPUKOB. [TpOBOHUKH B 3JIEKTPUYECKOM IIOJIE.
Konnencatopel. DHeprus 3apaX€HHOrO0 KOHJIEHCATOpa.
IIpakTUyeckue 3aHATHS:
Pewenne 3amau:  «3akoH Kynona. Onektpuueckoe moJe.
HanpsskeHHOCTB 3JIEKTPUYECKOTO HOJISD.
Tema 3.2. 3akoHbI Conepxkanue yueOHOr0 MaTepuaJia 1,2

MMOCTOAHHOI'0 TOKA.

YCHOBI/IH, H606XOI[I/IMI)IG JJIIs BO3HHMKHOBCHU u




MOJJEPAKAHUS AIEKTPUUYECKOTo ToKa. Cujla TOKa U MJIIOTHOCTh
Toka. 3akoH Oma mis ydactka nenu 6e3 3/1C. 3aBucuMocTh
ANIEKTPUYECKOTO COMNPOTUBJICHUS OT MaTepuasna, JJIUHBI U
IJIOIIA/IA TOMEPEYHOTO CEUYEHHUs MPOBOJAHUKA. 3aBUCUMOCTH
AIEKTPUUYECKOTO CONPOTUBJICHUS MIPOBOJIHUKOB oT
TeMIepaTypbl. DJIEKTPOABWKYIIAS CHUJIAa HCTOYHMKA TOKA.
3akoH Owma misg nomHou uenu. CoeAuHEHUE MPOBOIHUKOB.
CoenvHEHHE MCTOYHUKOB DJICKTPUYECKOM HSHEPrUM B
Oatapero. 3akoHn [[xoyms-Jlenna. Pabora u MOIHOCTh
AIEKTPUYECKOTO TOKa. TermoBoe 1eMcTBUE TOKA.

IIpakTHyeckue 3aHATHSA:

Pemenue 3amaud: «Cuiia TOKa M IJIOTHOCTh TOKa. 3akoH Oma
s ydactka 1ernu 6e3 DJIC. 3aBUCHMOCTD 3JIEKTPUYSCKOTO
CONPOTHUBJIEHUSI OT MaTepuana, [JIUHbBl U IUIOLIAIu
MONEPEYHOT O ceYeHus IIPOBO/IHHKA. 3aBUCHUMOCTh
ANEKTPUYECKOTO CONPOTHUBJIEHUS MPOBOJHUKOB oT
TeMIEPaTyphbl. DIEKTPOABIKYIIAs CHUJIa HCTOYHUKA TOKa.
3akoH Oma mia nonHou nenu. CoequHEHHE NPOBOJHUKOB.
CoenvHeHNE HMCTOYHUKOB  DJIGKTPUYECKOM DHEPrUM B
Oatapeto. 3akoH [[xoyns-Jlenna. Pabora u MOITHOCTH
AIEKTPUUYECKOTO TOKAY.

Tema 3.3.

Conepxxkanue yueOHOr0 MaTepuaJia




DJIeKTPUYECKHH TOK
B Pa3JIMYHBIX
cpeaax.

DNEeKTPUYECKU TOK B MeTajiax. JJIeKTpOHHbIN ra3. PaboTa
BBIXO/Ia. DJIEKTPUYECKUN TOK B AJIEKTPOJIUTAX. DICKTPOIIHU3.
3akonbl Dapanes. [lpumeHeHue HIEKTpoHM3a B TEXHHUKE.
OnexkTpuyecKuid TOK B ra3ax M Bakyyme. MoHwu3amus rasa.
Buapl rasoseix paspsnos. [lonsatue o mmasme. CBolcTBa u
IPUMEHEHUE JJIEKTPOHHBIX MYYKOB. DJIEKTPHUUECKUI TOK B
MOJIyIPOBOJHUKAX. CobGcTBeHHas MPOBOJIMMOCTh
HOJIyIPOBOJHUKOB. [107yrIpOBOJTHUKOBBIE TPUOOPBI.

IIpakTHyeckue 3aHATHUS:
Pemienue 3anau: «PaboTa BbIxoja. DJIEKTPUUECKUM TOK B
AIEKTPOJIUTAX. DJIEKTPOJIN3. 3aKOHBI Dapanes.

Tema 3.4.

MarauTHoe moJie.

Conep:xanue y4e0HOI0 MaTepualia

MarnntHoe  mosne.  BekTop — MarHuTHOM — MHAYKUWH
MAarHuTHOTO MOJIS.

JlelicTBME MarHUTHOTO MOJISL HA MPSAMOJIMHEUHBIA IIPOBOJHUK
C TOKOM. 3aKOH Amriepa. B3aumoieiicTBre TOKOB.
Maruutsbiii oToK. PaboTa 1o nepeMenieHuto mpoBOIHUKA C
TOKOM B MarHMUTHOM IIOJIE.

JleiicTBHE MarHUTHOTO MOJIA Ha ABWXKYIIUMCS 3apsa. Cumia
Jlopenua. OrmnpeneneHue yIEIbHOTO 3apsAaa. Y CKOPUTEIU
3apsIKCHHBIX YaCTHIL.

IIpakTHyeckue 3aHATHA:

Pemenne 3amau: «BeKTop MarHuTHOM MHAYKIWHA MAarHUTHOTO
nosig. 3akoH Awmrmepa. MarnuTHeli motok. Paborta 1o
MEPEMEIICHHIO TPOBOAHUKA C TOKOM B MarHUTHOM IIOJIE.




JlelicTBME MarHUTHOTO MOJIS HA IBMKYIIUcs 3apan. Cuna
Jlopenuay.

Tema 3.5. Conepxxkanue yueOHOro MmaTepuaJia 1
JIeKTpOMArHuTHas | DJIEKTPOMAarHUTHAs HMHIAYKIUs. BuxpeBoe 5sIeKTpHyecKoe
MHIYKIIHS. nosie. CaMOMHIYKIUSl. DHEPTUsi MAarHUTHOTO TIOJISI.
IpakTueckue 3aHATHS
Pasznen 4. KoJsie0anusi v BOJIHBI.
Tema 4.1. Conepxkanue yueOHOro MaTepuaJia 1,2
Mexanuyeckue KonebarenbHoe nBmxenue. [‘apMmoHuueckue
KoJ1e0aHus. koJsieOanust. CBOOOJHBIE MEXAHUUECKUE
KOJIeOaHus.
JluneiiHple  MEXaHUYECKUE  KOJIeOaTebHbIE  CHUCTEMBI.
[IpeBpatienre sHeprUn Mpy KOJIEOATEIHHOM JIBUKCHUU.
CB0OOOIHBIE 3aTyXAIOIINE MEXaHUUECKHE
KoJieOanus. BeIHY)IeHHbIE MEXaHUYECKUE
KoJieOaHusl.
IIpakTUyeckue 3aHATHS:
CooOmenne Ha  Temy: «JIuHeliHBIE  MEXaHUYECKHE
KoJiebaTenbHble CHUCTeMBI. l[IpeBpaliieHue HSHEprum Mpu
K0JIe0ATEIILHOM JIBUKEHUH.
CB0OOJIHBIE 3aTyXaIOIINEe MEXaHUYECKHUE KOJICOAHUS.
Tema 4.2. Ynpyrue | Cogepxxanue y4eOHOro marepualia 1




BOJIHBI. Ilonepeunble W NOPOJOJIBHBIE BOJIHBL. XapaKTEPUCTUKHU
BOJIHBI. YpaBHeHue IIJIOCKOU oerymei BOJIHBI.
HNurtepdepenius BoiH. [lonsTre o nudpakiium BoJH.
3BYKOBBIE BOJIHBI. Y JIBTPa3BYK U €ro NPUMEHEHUE.




IIpakTnyeckue 3aHATHS

Tema 4.3.

DJIEKTPOMATHUTHbIE
KOJICOAHUS.

Conepsxkanue yueOHOr0 MaTepuaJia

1,2

CBoOonHbIEe 37EKTpOMarHuTHeie KoJjiebaHus. [IpeBparienue
SHEPrUM B  KOJeOaTeIbHOM  KOHType.  3aTryxarollue
AJIEKTPOMArHuTHBIE KosieOanus. ['eHepaTop He3aTyxarommx
AIEKTPOMArHUTHBIX KOJIeOaHU. BrinyxeHHbIe
AIEKTPUUYECKUE KOJIeOaHUs.

[lepemennbli  TOK. ['eHepaTop  NEPEMEHHOrO0  TOKA.
EMKOCTHOE M HMHIYKTHBHOE COMNPOTUBIIEHUS MEPEMEHHOIO
ToKa. 3akoH OMa s 3JEKTPUYECKOM LENU NEePEMEHHOTO
Toka. PaboTra 1 MOIIHOCTH NEPEMEHHOTO TOKa. ['eHepaTopsl
TOKaA.

Tpanchopmaropsl. Toku BbICOKON wacToThl. [lomydenwue,
nepeada u paclpeeseHUe JIEKTPOIHEPTUU.

IIpakTHyeckue 3aHATHS:

Pemenune 3aJ1a4:; «EMKOCTHOE u WHIYKTUBHOE
CONIPOTUBJICHUSI TEPEMEHHOro Toka. 3akoH Owma mis
AJIEKTPUUECKOM IIeMu  TMepeMeHHoro Toka. PabGota w
MOIIIHOCTh IEPEMEHHOTO TOKA.».

Tema 4.4.

JJIeKTPOMATHUTHBIE
BOJIHBI.

Conep:xanue yueOHOro Mmarepualia

DNEKTpOMAarHUTHOE TI0J€ KaKk OCOOBIA BHUJ MaTepHH.
DnexTpomarHuTHbie BOHBL. Bubpatop ['epria. OTKpBITHII
KojebarenbHbll  KOHTYp. M3oOperenume pammo A.C.




[HomoBBIM. IloasTne 0 paaNOCBS3H. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH.

IIpakTH4eckune 3aHATHS:

CooOmienue Ha Temy: «M300petenue pagno A.C. IlomnoBbiM.
[Tonsarue o paguocssas3u. [IpuMeHeHne 31eKTPOMarHUTHBIX
BOJIHY.

Pa3znean S. Onrtuka
Tema 5.1. llpupoga | Coaep:kaHue y4eOHOro MaTepuasa 1,2
CBETA. CKOpOCTb pacIpoOCTPaHEHUS CBETA. 3aKOHEI OTPAXKEHUS U
npenomiieHus ceeta. [lomHoe otpaxkenue. JInnsel. ['na3 kak
onTh4eckas cucteMa. OnTudeckre npuoopsl.
IIpakTUyeckue 3aHATHS:
Pemenue 3anau: «Iloctpoenue B 1MH3ax).
Tema 5.2. Conep:xkanue yueOHOro MmarepuaJia 1

BoJaHoBBIe cBOMCTBA
cBeTA.

Wurtepdepentus cBera. KorepeHTHOCTh CBETOBBIX JTydei.
WUurepdepeniiuss B TOHKMX TUIeHKaX. [loiocel paBHOI
TOJIILUHBI. Komapna HrroTona. Hcnonw3oBanue
uHTEeppEpeHIIMM B HayKe W TexHuke. Jludpaxkuus caerta.
Hudpakuuss Ha  mend B MapajulelibHbIX  JIydax.
JudpakunoHnHas pemierka.

[Tonsitue o ronorpaduu. Ilonspuzanmsi nmonepevyHbIX BOJH.
[Tosstpusanus CBETA. JIBorHOE JIy4enpeIOMIICHUE.
[Tonspounsl. lucnepcus ceera. Bunabl criekTpoB. CHIEKTpbI
ucnyckanusg. CrnekTpbl moryiouieHus. YnbTpaduoieToBoe U
nH(ppakpacHoe wu3iIydYeHue. PentreHoBckue nyum. Mx




IIPUPOJIa U CBOWCTBA.

HpaKaneCKne 3aHATUA

Paszaea 6. OcCHOBBI cIeUATBLHON TEOPUU OTHOCUTEIbHOCTH.
Tema 6.1. OcHOBBI Coaep:xxanue yueOHOro MmaTepuajia 1,2
crenuajibHou VHBapHaHTHOCTb MOJYJIs CKOPOCTH CBETa B BaKyyMe.
reopun [locrymatel  Diumreiina.  [IpocTpaHcTBO ¥ BpeMs
OTHOCUTEJIBbHOCTH. CHEeUaTbHOW TEOPUH OTHOCUTEIBHOCTU. CBSI3b MacChl U
HHEPrur CBOOOIHOM YAaCTHUIIbl. DHEPIHsI MOKOSL.
IIpakTUyeckue 3aHATHSA:
CooOmenne Ha  Temy:  «[loctynmatel  DHHIITEHHA.
[IpoctpancTBO U BpeMs CHEeUaIbHOU TEOPHUH
OTHOCUTEIBHOCTID.
Paszpnen 7. JIeMEHTbl KBAHTOBOM (PU3UKH.
Tema 7.1. Conep:kanue y4eOHOro marepuasa 1

KBanToBas onTuka.

TemnoBoe wn3nydenue. PacnpeneneHue sHEpruM B CIIEKTpE
abconmroTHO uepHoro Tena. KBantoBas rumore3a Ilmanka.
@OTOHBI.

Buemnuii  ¢otosnekrpuueckuit  addexr. BHyTpeHHUI
dboroaddexr. Tumbl (orosnementoB. J[laBieHue cBeTa.
[ToHsiTHE O KOPNMYCKYJSIPHO-BOJIHOBOM MPUPOJIE CBETA.

IIpakTHyeckue 3aHATHS:




Coobmienne Ha TeMy: «JlaBieHue cBera. Ilonstue o
KOPIYCKYJIIPHO-BOJIHOBOM MPUPOJIE CBET.

Tema 7.2. ®Duzuka
aTomMa.

Conepxxkanue yueOHOro MmaTepuaJia

Pa3BuTue B3IIIA10B HA CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax BoJopoAa. SnepHas MoOJeidb aroma.
Omnsitel D.Pe3epdopaa. Moaens atoma Bogopoaa no H.bopy.
['unore3a ne bpoiinsa. CooTHOIIEHHE HEONPEIEIEHHOCTEN
['eit3enOepra. KBaHTOBBIE T€HEPATOPHI.

IIpakTuyeckue 3aHATHSH

Tema 7.3. ®Pusuka
aTOMHOIO sApAa.

Coaepxanue y4eOHOro Mmarepuajia

EcTecTBeHHass paguOAaKTUBHOCTb. 3aKOH pPAJHOAKTHBHOIO
pacnaga.  CmocoObl  HaOMIOAEHUST W PErHCTPalUU
3apsoKeHHbIX  yacTul.  O¢dexkt BaBunoa-UYepeHkosa.
Ctpoenue aToOMHOTrO siJipa.

JledeKkT maccel, 3HEPTHsl CBA3M M YCTOMYMBOCTH ATOMHBIX
Azep.

Snepupie  peakuuu. VckyccTBeHHas pPagMOAKTUBHOCTD.
Henenne Tmsokensix spep. llemnas  smepHas  peaxkuws.
YhopaBnsemas LenHas — peakuus.  SJEpHBIA  PEaKTop.
[lony4yeHne paOaKTUBHBIX U30TONIOB U UX IPUMEHEHHUE.
buosornueckoe OEHCTBUE PANAMOAKTUBHBIX  H3JIYYCHUHU.
DneMeHTapHbIE YaCTUIIBL.




IIpakTH4eckune 3aHATHS:

Coobmienne Ha Temy: «Spepusiii peaktop. Ilomyuenue
PaguOaKTUBHBIX M30TOIIOB 51 170:¢ IIPUMEHEHHUE.
buosornueckoe AeNCTBUE paIMOAKTUBHBIX U3IIyYCHUN.

Tema 8.

IBoonua Becesrennoiu.

Tema 8.1. Ctpoenue
U pa3BUTHE

Copaep:xanue y4eOHOro MmarepuaJjia

Hama 3BC3Has’1 CUCTCMaA — I'anakTtuka. ,[[pyr HNC TaJIaKTHKH.

BcesienHoii. Beckoneunocts Bceenennoii. IloHsTHE O KOCMOJIOTHH.
Pacmmpsiromasicss Beenennas. Mogens ropsueit BeeneHHON.
Crpoenue u npoucxoxaenue ['anaktuk. TemHass Matepust u
TEMHasi SHEPTUSL.
IIpakTHyeckue 3aHATHUA:
Coob6mienne Ha Temy: «Hama 3Be3gHas cucrema —
['amaktuka. [Ipyrue ramaktuku. beckonedHocts BceeneHHOM.
[Tonsitue 0 kocmonoruu. Pacimpsitomasicst Beenennast.
Mogenb ropsiuer BeeseHHON.

Tema 8.2. Conepxkanue yueOHOro MaTepuaJia

IBO.TIOUHS 3BE3 . Tepmosinepubiii  cunres.  IIpoGmema  TepMosIepHOMN

I'nnoresa sHepretuky. DHeprus CoJHIa U 3Be3/1. DBOIIOIHNS 3BE3I.

NMPOUCXOKACHUS [Tpoucxoxaenre CoTHEYHON CUCTEMBI.

CouneuHoii IIpakTH4eckune 3aHATHS:

CHCTEMBI. CoobOmennss Ha  Temy:  «[Ipobimema  TepmosiiepHOit

sHepreTuku. JHeprus ConHIa U 3B€3/. DBOIIOLUS 3BE3/I.
ITpoucxoxaenre COJTHEUHON CUCTEMBI».




JU1 XapaKTepUCTUKHN YPOBHS OCBOCHHUS yU€OHOT0 MaTepHasa UCIOIb3yOTCs ClIeAyIoImnue 0003HaUeHHUSL:
1. — o3HakomMuTENbHBIN (Y3HABAHHE U3YUYEHHBIX 00BEKTOB, CBOWCTB);

2. — pEeNPOAYKTUBHBIN (BBITIOJIHEHHUE JIEATSILHOCTH 110 00pa3ily, HHCTPYKIIHH, METOIUICCKAM PEKOMEHIAITUSAM HITH TT0]T
PYKOBOJCTBOM);

3. — MPOAYKTUBHBIN (TJITAHUPOBAHKUE U CAMOCTOSITEIILHOE BBITIOJIHEHHE JIEATETLHOCTH, PEIICHUE POOJIEMHBIX, CUTYaIlMOHHBIX
3aJJaHUM ).



3. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB JESATEJILHOCTHA
OBYYAIOIMXCS

Conep:xkanue o0ydenusi | XapakTepuCTHKa OCHOBHBLIX BH/JI0B YueOHOIl
HesITeJIbHOCTH CTYJAE€HTOB (HA YPOBHE Y4eOHbIX

AefCTBUIA)

BBenenue YMmenus MOCTAaHOBKHU neneun JICSITEIbHOCTH,
IUIAHUPOBAHUSI  COOCTBEHHOM  JIEATENBHOCTH  JJIS
JOCTUKEHHUSI TIOCTaBIICHHBIX II€JIEH, MPEABUICHUS
BO3MOXHBIX pE3yIbTaTOB ATUX NENCTBUM,
OpraHM3ald CaMOKOHTPOJS W OLEHKH MOJYYEHHBIX
pe3yabTatoB. Pa3zBuTue CrOCOOHOCTH SICHO M TOYHO
u3jaraTh CBOM MBICTH, JIOTHUYECKHM OOOCHOBBIBATH
CBOKO TOUYKY 3pPEHHMS, BOCIIPUHUMATH U aHAIU3UPOBATH
MHEHHS COOECEHUKOB, IpHU3HABAas MPaBO APYroro
YeJI0BEKA HA MHOE MHEHUE. [IponsBeneHne nsmepenns
bu3MYecKuX ~ BEJIMYMH U OIEHKA  T'PaHMIIbI
IIOrPEIHOCTEN u3Mepenui. Ilpencrasiienue
IPAHULBI IOTPEMIHOCTEN U3MEPEHUN TTPU TTOCTPOCHHUH
rpa@ukoB. YMEHHE BBICKA3bIBaTh TUIOTE3bl IS
OOBsICHEHHs] ~ HAOJMIOJAaeMbIX  SABJIICHUH. YMEHHE
npemjiaraTb MOJICIM  SIBJICHUM. YKa3aHWE TPaHUIL
NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. M3i0xxeHue
OCHOBHBIX  TIOJIOXKEHHM COBPEMEHHOW  HAy4YHOU
KapTuHbl Mupa. IlpuBeneHune npuMepoB BIUSHUA
OTKPBITUI B (U3MKE Ha TPOrpecc B TEXHUKE U
TEXHOJIOTUU nmpou3BojcTBa. lcnonb3zoBanue
WNuTepHeta nist morcka uHGOpMAaIIu.

1. Mexanuka




1.1 Kuaemartuka

IIpencraBieHne MEXaHMYECKOTO JIBMKCHMS Teja
YPaBHEHUSIMU 3aBUCUMOCTH KOOPJMHAT U TPOECKIUH
CKOpOCTH OT BpeMeHHu. OrnpeneneHue KOOpAUHAT
MPOMJICHHOTO IYTH, CKOPOCTH U YCKOPEHUS TEJa 1O
rpadukaM 3aBUCHUMOCTH KOOPJMHAT M IPOCKIIHUM
CKOpOCTH OT BpemeHH. [IpoBeneHne CpaBHUTEIBLHOTO
aHallu3a PaBHOMEPHOIO W  PABHONEPEMEHHOIO
NBIDKEHUN. YKazaHue HUCIIOJIb30BaHUS
MOCTYIATENBHOTO W BPAllAaTEIbHOTO JIBUKCHUN B
texHuke. [IpuoOpeTeHne ompiTa pabOThl B TPYIIE C

BBITIOJIHCHUEM Pa3IMYHBIX COLUATBHBIX
poneit. Pa3zpaGoTka BO3MOXKHOM CUCTEMBI JEHCTBUHN U
KOHCTPYKIIMU IS AKCIIEPUMEHTAIBHOTO

OIpCACICHNA KHMHEMAaTHYCCKUX




BenuunH. [IpencraBienne wHpOpMamMu O BHUAAX
JBIKEHUS B BUJIC TaOIHIIBI.

1.2 3aK0HBI MEXAHUKH
HrroTona

OOBbsicCHEHHE JEMOHCTPALMOHHBIX 3KCIIEPUMEHTOB,
NOATBEP)KIAIOIIMX 3aKOH uHepuuu. l3mepeHue
Macchl Tena. M3Mepenue cuiibl B3aMMOJEHCTBHS TeEI.
Beluncienre 3Ha4eHus CUII 110 U3BECTHBIM 3HAYEHUSM
MacC B3aUMOJCUCTBYIOIIMX TEI M HUX YCKOPECHHI.
Beluncienre 3HaueHus1 yCKOPEHUH Tel 110 U3BECTHBIM
3HAYCHUAM JEUCTBYIOIIMX CHJI M Macc Tell.
CpaBHEHHE CWIBl JEUCTBUSI U TPOTUBOACHCTBUA.
[IpuMeHeHne 3aKOHAa BCEMHUPHOIO TATOTEHHUSI TNPH
pacyeTrax CUi U yCKOPEHUN B3aUMOICUCTBYIOIINX TEI.
CpaBHeHUE YCKOpPEHHUS CBOOOJHOTO TAaJeHUS Ha
madeTtax CoHEUYHOM CUCTEMBI. BBIIelIeHUEe B TEKCTE
y4eOHHMKA OCHOBHBIX KaTErOpHil HAYYHOM
uH(popMauu.

1.3 3akoHBI COXpaHEHUS

B MCXAaHHUKC

HpI/IMCHeHI/IC 3dKOHa COXpaHCHUS HMITYyJIbCa MIJIA

BBIYMCJIEHUS HW3MEHEHUW CKOPOCTEM TeN TIpU HX
B3auMoOJeUCcTBUSAX. V3MepeHune paboTel cuil U
U3MEHEHHE KHHETUYECKOU DHEPIUHU Tena.
Boruncienre paboThl CHIT U U3MEHEHUSI KHHETHUECKOM
DHEpPruu Tena. BrluncieHne NOTEHIMAIbHOW SHEPTUU
T€I1 B TIpaBUTAllMOHHOM 1mone. OmnpeneneHue
MNOTEHIMAIBHON SHEPTUU yOpyro 1e(opMUpOBAHHOTO
TeJa 1Mo U3BECTHOM AeopMaluy U KECTKOCTH TeJa.
IIpumenenue 3aKOHa COXpaHECHUS
MEXaHMYECKOM DHEPrMU IIPU pacyerax pe3yJbTaToB
B3aUMOJECUCTBUNA TeEJI TPABUTALMOHHBIMHU CHUJIAMH U
CUJIaMU YIIPYTOCTH. Y Ka3aHue rpaHull IPUMEHUMOCTH
3aKOHOB MEXaHUKHU. YKa3aHUE y4e€OHBIX JUCIUIUIMH,
IIPU  W3YYEHUM KOTOPBIX HCIIOJIB3YIOTCA 3aKOHBI
COXpaHEHHsI.

2.0CHOBBI MOJIEKYJIAPHOH QU3MKH U TEPMOAMHAMHUKH




2.1 OcHOBBI

MOJIEKYJISIPHO-

KUHETUYECKOU TEOPUHU.

WneanbHblil Ta3

Breinmonnenue OKCIICPUMCHTOB, CIIyKalmux JJIs1

00OCHOBaHUSI MOJIEKYJISIPHO-KHHETHYECKOW TEOpUH
(MKT). Pemenue 3amau ¢ mpuMEHEHUEM OCHOBHOI'O
YPaBHEHHUS  MOJIEKYJIIPHO-KUHETUYECKOU  TEOPHUH
ra3os.

Omnpenenenre napamMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSSHUM Ha OCHOBAaHHM YPABHEHUS COCTOSIHUSA
uaeanpHoro  raza.  OmnpeneneHue  MmapaMmeTpoB
BEIIECTBA B ra3000pa3HOM  COCTOSIHUM U

TTPOMCXOJISIIINX MIPOIIECCOB 1o rpadukam
3aBUCUMOCTH p(T), V(T),
p(V). DxkcnepumeHTaIbHOE HCCIIeIOBAaHNE

3apucumoct p(T), V(T), p(V). Ilpeacranenue B
BUJle TpaduKOB  HM30XOPHOTO, H300apHOTO U
U30TEPMUYECKOTO npoiieccoB. Brruncnenue
CpelHEeW  KHUHETHYECKOM  DHEpruu  TEIUIOBOIO
JBIDKEHUS MOJIEKYJ TI0 U3BECTHOM TeMIeparype
BelllecTBa. BhICKa3piBaHUE TUIOTE3 Jii OOBICHEHUS
HaOJI0aeMbIX SIBJICHUN. Y Ka3aHUE TPaHUIL

IIPUMEHUMOCTH MOJENHN «UACATBHBIN ra3» U 3aKOHOB
MKT.




2.2 OCHOBBI

TCPMOANHAMUKHU

I/ISMepCHI/IC KOJIWMYECTBA TCIJIOTBI B IIponeccax

temonepenaud. Pacuer  konMyecTBa  TEIUIOTHI,
HEOOXOIUMOro  AJIi  OCYUIECTBICHMS  3aJaHHOTO
npolecca ¢ temsonepenayeil. Pacuer namMeHeHus BHy-
TpEHHEH DSHepruu Tea, paboTel W MEepPEeAaHHOro
KOJIMYECTBA TEIUIOTBl C HCIOJB30BAaHUEM IIEPBOTO
3aKOHa TEPMOANHAMHUKH. Pacuer paboThl,
COBEpPIIIEHHOH Tra30M, MO rpaduKy 3aBUCUMOCTH

(V). Bpruucinenne pabGoThl ra3za, COBEPIICHHON MpH
U3MEHEHUU COCTOSIHHUA [0 3aMKHYTOMY IIUKITY.
Boeruucnenne KIIJI npu coBepuiennn razom paOoThl B
IpOLIECCAX M3MEHEHMSI COCTOSHUSA 10 3aMKHYTOMY
nuKiy. OObsICHEHUE MPUHUUIIOB JEHCTBUS TEIJIOBBIX
MamuH. JlemoHcTpanus ponau (U3MKKA B CO3JIaHUU U
COBEPILIEHCTBOBAHUU TEIJIOBBIX JIBUTATENEH.
W3noxxeHne  CyTM  JKOJIOTUYECKUX  IpodiieM,
OOyCIIOBJIEHHBIX pa0OTOl TEIUIOBBIX JBUTaTelled WU
IPEIOKEHUE MyTH WX PELICHUS. YKa3aHWE TIPAHMIL
IIPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKH. Y MEHUE
BECTH JMAJIOT, BBICIYIIMBAaTh MHEHHUE OIIIOHEHTA,
y4acTBOBaTh B JIUCKYCCHH, OTKPBITO BBIpaXaTb H
OTCTauBaTh CBOIO TOYKY 3pEHHMs. YKa3zaHHE y4eOHBIX
JUCUUIUIMH, TPU M3YYEHUH KOTOPBIX HCHOJIB3YIOT
yueOHbI MaTepran « OCHOBBI TEPMOJUHAMUKN.

2.3 CpolicTBa naposB

N3mepenue BJIAKHOCTH Bo3ayxa. Pacuer
KOJIMYECTBA TCIIOTHI, HEO0OXOIMMOT'O JUTSt
OCYUIIECTBJICHUSI MpoIecca Iepexo/ia BEIIeCTBa U3
OJIHOTO arperaTHoro COCTOSIHUS B IPYTOE€.

2.4 CBoMcCTBA XXUIKOCTEHU

Pacuer xommuecTBa TCIIJIOTHI, HCO6XOI[I/IMOFO JJIA

OCYHICCTBJICHUA IIpoHecCCa IICpCXoaa BCIICCTBA U3
OAHOI'O arperaTHoro COCTOAHUA B Aapyroec.
9KCHepI/IM€HTaHBHOC HCCICAOBAHUC TCIITIOBBIX

CBONCTB BEIIIECTBA. ITIpuBenenune MIPUMEPOB

KaMWIISIPHBIX SIBICHUH B OBITY, PUPOJIC, TEXHUKE.




2.5 CaoiicTBa TBEPABIX
TN

Pacyer kommuecTBa TEIJIOTHI, HEOOXOAUMOTO JIst
OCYLIECTBJIICHHUS IIpoliecca IlepexoAa BEIECTBA W3
OJTHOTO arperaTHOroO COCTOSIHUSA B IPYTOE€.
HccenenoBanne MEXaHMYECKUX CBOMCTB TBEPIBIX TEIN.
[Ipumenenrne QU3NYECKUX TOHATAH M 3aKOHOB B
yueOHOM Marepuae 1po(heCcCUOHATILHOTO
xapakrepa. Mcrions3oBanne VIHTEpHETA IS TOMCKA
uHbpopMaluu O pa3paboTKax © MPUMEHEHUSX
COBPEMEHHBIX TBEPJBIX U aMOP(PHBIX MaTEPHAIIOB.

3. DJIeKTPOAMHAMMKA

3.1 DnexTpuyeckoe nojue

Beraucnenue cun B33HMOI[CﬁCTBI/IH TOYCYHBIX

AJIEKTPUYECKUX 3apAnoB. Berancienue
HANPSOKEHHOCTU  DJICKTPUYECKOTO TMOJIST OJHOTO |
HECKOJIbKUX TOYEYHBIX JJICKTPUUYECKHUX  3aAPSIO0B.
Bpiuncnenne mnoTeHIMaNa  AJIEKTPUYECKOTO  MOJIS
OJHOTO W HECKOJBKUX TOYEYHBIX JJIEKTPUUYECKHUX
3apsa0B. N3mepenue pa3HOCTH
noTeHuuanoB. M3mepeHue sHEpPrUM BIEKTPUUECKOTO
MOJIsI  3apsKEHHOIO  KOHJEHcCaTtopa. BbeluncieHue
DHEPTUM  DJICKTPUYECKOrO  TOJISL  3apSKEHHOTO
KOHJIeHcaTopa. Pa3paboTka MmjiaHa W BO3MOXKHOM
CXEMBI JEUCTBUM 3KCIIEPUMEHTAIBLHOTO OINPEACICHUS
BJIEKTPOEMKOCTH KOHJEHCATOpa W JUAJICKTPUYECKOMU
MIPOHUIIAEMOCTH BEIIICCTBA. IIpoBenenue
CPaBHUTEIBHOIO  aHajiu3a TPaBUTAMOHHOTO U
AIEKTPOCTATUUECKOTO MOJICH.

3.2 3aKO0HBI ITOCTOSTHHOT'O

TOKa

I/ISMCpeHI/IC MOIIHOCTHU QJICKTPUICCKOTO TOKaA.

N3mepenne OJIC U BHYTPEHHErO CONPOTUBIICHUS
VMCTOYHMKA TOKA. BBINOJHEHNE pacueTOB CUJIbI TOKA
Y HANPSOKCHUM HA Y4YacTKax JJEKTPUYECKUX LECTEH.
OOBsicCHEHME Ha MpUMEpPE HICKTPUUYECKOU IEMU C
nByMst ucrounukamu Toka (D/C), B kakoMm ciydae
UCTOYHUK DJJIGKTPUYECKOW »dHeprum paboTaeT B
peXKUME TeHepaTopa, a B KakOM — B pPEXKHUME
notpebutens. OmnpeneneHne TeMIeparypbl HUTH
HakaimvBaHus. V3MepeHue >IIeKTpUUECcKOro 3apsiaa
anekTpoHa. CHATHE BOJIbTAMIIEPHOM
XapaKTEPUCTUKU muona. Ilposenenue
CPaBHUTEIBHOIO  aHAJIM3a  MOJYNPOBOJIHUKOBBIX
Iroa0B U TpuoaoB. Mcrnionb3oBanne HTepHeTa 1114

noucka WHPOPMAMK O TEPCHEKTUBAX Pa3BUTUS
MTOJTYITPOBOJHUKOBOU TEXHUKH. Y CTAaHOBKA




MMPUYINHHO-CJICACTBCHHBIX CBSI3CH.

3.3 DReKTpUYECKUid TOK B
pa3IMYHBIX Cpeaax

OOBsicHEHME TPUPOJBI  DJIEKTPUYECKOTO TOKa B
MeTajulax, JJEKTPOJuTaX, TIa3aXx, BaKyymMeé U
noyiynpoBojgHukax. I[lpuMeHeHue »snekTposivza B
TexHuke. [IpoBeneHne CpaBHUTENLHOIO —aHalld3a
HECAMOCTOSITEJIbHOTO U CAMOCTOSATENbHOTO Ta30BbIX
pa3psa0B

3.4 MarguTHoe 110J1e

I/IBMCpeHI/IC HMHAYKIIUN MardmMTHOI'O ITOJIA.

Bpruncnenne cuil, OEUCTBYIOINIMX HAa IPOBOJHHK C
TOKOM B MardiuTHOM TIIoje. Brlumcienue cui,

JIEVUCTBYIOIIUX Ha AIEKTPUUYECKUU 3apsn,
JIBVMKYIIUHCS B MATHUTHOM TIOJIE.
OO0bsicHeHUE NPUHLIHIIA JIEUCTBUS Mmacc-

cnektporpada, ycKopuTened 3apsKEHHBIX YaCTHII.
OObsicCHEHUE POJIM MAarHUTHOTO TOJS 3eMIId B JKU3HU
pPAaCTEHHI, )KUBOTHBIX, YEIOBEKA.

[IpuBeneHne NMpUMEpPOB MPAKTHUYECKOTO MPUMEHEHUS
U3YUYCHHBIX SIBJICHUH, 3aKOHOB, MPUOOPOB, YCTPOUCTB.
[IpoBeneHre CpaBHUTEIBHOTO  aHali3a CBOMCTB
AIEKTPOCTATUYECKOTO, MArHUTHOTO W  BHUXPEBOIO
ekTpuueckux moJjied. OOBsSCHEHHE Ha TpPHUMEpE
MarHUTHBIX SIBIICHUH, TOueMy (UBHKY

MOHO pacCMaTpPUBATh KaK METAIUCHUILIAHY.

3.5 DnekTpoMarauTHas
WHTYKIIHS

HccnenoBanue SIBJICHUM AIEKTPOMArHuTHOU
VHAYKLIHAHW, CAMOWMHIYKUMH. BpluncieHue >sHEpruu
MarHuTHOro nosisi. OObsICHEHUE MPUHIUIIA IEUCTBUS

anekTpoasuratens. OObsicHeHue
IIPUHIIUIIA IEUCTBUS T€HEPATOPA AIIEKTPUUYECKOTO
TOKa U DJIEKTPOU3MEPUTEIHHBIX TPUOOPOB.

4.KoJsie0anusa M BOJIHBI




4.1 MexaHnueckue
KOJe0aHus

HccnenoBanne 3aBUCUMOCTH TIepHoja KoJIeOaHMIA
MAaTEMATUYECKOr0 MAasTHUKA OT €ro JJIMHBI, MacChl U
aMIUTUTYAbl Konebanuid. McciaenoBanue 3aBUCUMOCTH
nepuojia KoyuedaHuil rpys3a Ha MPYKUHE OT €ro Macchl
M JKECTKOCTHM TPYXUHBL. Bpiuncinenue mnepuoaa
KOJeOaHWii ~ MAaTeMaTHYeCKOro  MasTHHKa  TI0
W3BECTHOMY 3HAQYEHUIO €ro UIMHbL. Beraucienue
nepuojia KojaebaHuii rpy3a Ha MPy>KUHE 110 U3BECTHBIM
3HAQYEHUSIM €Tr0 MAacChl M JKECTKOCTU MPYKUHBI.
BripaboTka HaBBIKOB BOCIIPUHUMATh, aHAIM3UPOBATh,
nepepadaThiBaTh M MPEABIBISATH HHPOpPMAILMIO B
COOTBETCTBUM  C  TIOCTaBJIECHHBIMH  33/layaMH.
IIpuBenenue IIPUMEPOB
aBTOKOJICOATEIbHBIX MEXAHUYECKUX CHCTEM.

[IpoBenenue knaccudukanu KojaecoaHuu.

4.2 Yupyrue BOJHbI

N3mepeHne MIMHBI 3BYKOBOW BOJIHBI IO PE3YJIbTaTaM
HaOJII0ICHU uHTephepeHIUN 3BYKOBBIX
BoNH. HaOmionenne W OOBSCHEHUE  ABJICHHM
uHTepdepeHn 1 AUPPaKIUU MEXAHUYECKUX BOJIH.
[IpeacraBnenne obiacTeld NPUMEHEHUS YJIbTPa3ByKa
U TIEPCIEKTUBBl €r0 HCIOJB30BAHMS B PA3IMYHBIX
o0nactax HayKH, TEXHUKH, B
MenuuuHe.  M3mokeHue  CyTM  DKOJIOTMYECKHUX
npo6JieM, CBSI3aHHBIX C BO3AEHCTBHEM 3BYKOBBIX BOJIH
Ha OpraHU3M YEJOBEKa.

4.3 DneKTpOMarHuTHHIE
KoJieOaHus

Habmronenue OCHHIJLJIOTpaMM FapMOHHYECKHUX
KojieOaHWM CHIBl TOKa B Ienu. V3MepeHwme
AJIEKTPOEMKOCTH KOHJICHCATOopA. N3mepenne

WHIYKTUBHOCTh Karywmiku. HccnenoBaHnue sBICHUS
AJIEKTPUYECKOTO PE30HAHCA B  MOCJIEA0BATEIBHOU
nenu. [IpoBeneHue aHamoruu Mexay (GuandecKuMu
BEJIMYMHAMM, XAPAKTCPU3YIOIIMMHA MEXAHUYECKYIO U
AJIEKTPOMArHUTHYIO KoJjie0aTenbHble cucTeMbl. Pacuet
3HAYEHHUN CHUJIbI TOKA W HAIpsKEHUS Ha 3JIEMEHTax
enyu IepeMEeHHOro Toka. lMccienoBanue mnpuHIMNA
nericTBus TpaHncopmaropa. MccienoBanue npuHIMIA
JICUCTBUS reHeparopa MEPEMEHHOTO TOKa.
Ncnons3oBanue MHTEpHETA AJ1s1 TOUCKA MHPOpMAITIU
0 COBPEMEHHBIX CIIOcO0ax mepeaavr JICKTPOIHEPTHU.




4.4 DneKTpOMarHuTHbHIE OcyiiecTBiieHHE paaHONEpeaaYd W paguonpHUema.
BOJIHBI HccnenoBaHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C
IOMOIIbI0O  MOOWJBHOrOo  TenedoHa.  Paszpurume
LIEHHOCTHOTO OTHOIIEHHS K H3y4aeMbIM Ha ypoKax
¢u3ukn  00BEKTaM UM OCBAaMBAEMbIM  BHUJAM
nesitenbHOCTH.  OOBsACHEHHE — MPUHIMIHAIBEHOTO
pasznuuus OPUPOJBl YOPYTUX M AJIEKTPOMArHUTHBIX
BOJIH. l310XeHue CyTH 5KOJOTHYECKUX MHpoOlIieM,
CBA3aHHBIX C 3JEKTPOMArHUTHBIMU KOJIEOAHUAMH U
BosIHaMU. OOBSICHEHHE POJM  3JIEKTPOMArHUTHBIX
BOJIH B COBPEMEHHBIX HCCIIEJOBAaHUAX BceneHHOM.

5.0nTHkKa

5.1 Ilpupona cera [IpumeHeHne Ha IPAKTUKE 3aKOHOB OTPAXKEHUS U

IPCIIOMIICHUA CBCTa IpH PEUICHUN
3ajJga4. OHpGIIGHeHHG CIICKTPAJIbHbIX I'paHuI]
YYBCTBHUTCIBHOCTH YCJIOBCYCCKOI'O TIJIa3a. YMeHue
CTPOUTH I/I306pa)KCHI/I$I npeaIMCTOB, JaBacMbIC
auH3aMHu. Pacuer pacCTtodnnusa OT JIMH3bI 10
I/I306pa)KeHI/IH npcameTa. Pacuet onTtudeckoi CUIIbI

auH3bl.  M3MepeHne poKyCHOTO pacCTOSTHUS JIMH3BI.
HcnpiTanne moaeneit MUKPOCKOTNA U TEJIECKOIIA.

5.2 BonHoBbIE cBOMcTBAa | Habmonenue SIBJICHUS uHTEphEepeHIIUU
CBETa AJIEKTPOMArHUTHBIX BOJH. HaOmroaeHue sBiIeHUs
nudpakivy AJIEKTPOMarHUTHBIX BOJH. HaGmronenwue
ABJICHUSI TOJSPU3AIMU  3JIEKTPOMArHUTHBIX BOJIH.
N3mepenue MIMHBI CBETOBOM BOJIHBI 110 PE3yJIbTaTaM
HaOmoneHus siBieHus uHTepdepennnu. Habmonenue
saBieHus audpaknuu cBeta. HaOmrogeHue sBIEHUS
MOJISIPU3aLMU U Jucnepcuu ceta. [louck pasznnunii u
CXOJICTBA MEXKY NU(PPAKITMOHHBIM U TUCTIEPCUOHHBIM
crekTpamu. IlpuBeneHne nPUMEPOB TIOSBICHUS B
NPUPOJIE U WCIOJIb30BaHUS B TEXHUKE SIBJICHUM
uHTeppepeHny, audpakuud, TOJApU3ALMH U
nucnepcun ceta. [lepeuncienre MeTo0B MO3HAHMS,
KOTOPBI€ UCTIOJIb30BaHbI ITPU U3YUYEHUH YKa3aHHBIX
SIBJICHUU.

6.0CHOBBI CHIENUAIBHOI TEOPUH OTHOCUTEIBHOCTH




6.1 OCHOBEI

CHCHI/IEUH)HOI\/’I TCOPHUH
OTHOCHUTCIIbHOCTHU

OObsicHEHHWE 3HAYUMOCTH OIbITa MaiikenbcoHa-
Mopau. ®opmynupoBanue nocrynaroB. OObsCHEHHE
apdekra 3amenieHus BpeMeHU. Pacder sHepruu
MOKOSI, WMITYyJIbCa, SHEPTrUU CBOOOJAHON YACTHIIBI.
BrIpaboTKka HaBBIKOB BOCIPHHUMATh, aHAIIM3UPOBATD,
nepepadbaTbIBaTh U MPEABABIATH HHPOPMAIUIO B
COOTBETCTBHH C IMOCTABJIECHHBIMU 33Ja4aMH.

7.9

JIEMEHTbI KBAHTOBOM (PM3UKH

7.1 KBanToBas onTuka

Hab6mronenue (OTOIIEKTPUIECKOTO s dexra.
OObsicHeHue 3akoHOB CTOJIETOBAa M JIaBJIEHUWE CBETa
Ha OCHOBE KBaHTOBBIX IpejicTaBieHuil. Pacuer
MaKCUMaJIbHOW KHUHETHYECKOW SHEPTUH 3JIEKTPOHOB
npu POTOINEKTpHUUECKOM dpPexTe.

Omnpenenenue padOThI BBIX0JIA 3JIEKTPOHA N0 TpadUKy
3aBUCUMOCTH MAaKCUMAJIbHOM KUHETUYECKOU YHEPruu
(OTORNIEKTPOHOB OT 4YacTOThl cBeTa. M3mepenue
paboThl BeIXoJa 3eKTpoHa. [lepeuncienne npubopos
YCTaHOBKH, B KOTOPBIX PUMEHSIETCS
0e3uHepMOHHOCTh  (poroadpdekra.  OOBACHEHHE
KOPITYCKYJIIPHO-BOJIHOBOTO Jyan3Ma CBOWCTB
¢dboToHOB. OOBsICHEHHWE POJIM KBAHTOBOM OITHUKH B
Pa3BUTHH COBPEMEHHOMN (DU3UKHU.

7.2 ®usuka atoma

HaOmronenue nuHelyaTbix CrieKTpoB. Pacuer 4acToTsl
Y JUIMHBI BOJIHBI MCITYCKa€MOI'0 CBETA MPHU IEPEXO0JE
aToMa BOJAOPOJa U3 OJHOTO CTAIMOHAPHOTO
cocTosiHuUsA B Jipyroe. O0bsICHEHUE MTPOUCXOKICHUS

JIMHEWYATOro CIEeKTpa aToMa BOJOPOJIa U Pa3nuyus

JIMHEHYATBIX CIIEKTPOB Pa3IMYHBIX ra3os.
HccnenoBanue JIMHEHYATOTO
CIIEKTpA. UccnegoBanne  mpuHOMIA  pabOTHI
JIIOMHUHECLICHTHOM JIaMIIBI. HaOmronenne u
00BbICHEHHUE MIPUHIIMIIA JIelicTBUSA Jasepa.

IIpuBeneHne npuMEpOB UCIOJIB30BAHUSA Ja3epa B
COBpPEMEHHOUW Hayke U TexHuke. Mcnonb3oBaHue
WuTepHera /i norucka MHGOpMAIMK O MEePCIEKTUBAX
IIPUMEHEHUS Ja3epa. BelunciieHre IIMHBI BOJIHBI 1€
bpoiisis yacTuiibl ¢ U3BECTHBIM 3HAYEHUEM UMITYJIbCA.




7.3 ®dusuka aTroMHOTO
sanpa

HaGmiogenne TpekoB anbga-yacTUI] B  Kamepe
Busnbcona. PeructpupoBanue sIEpHbIX U3JIYUYEHUU C
noMonipro cuetyuka I'eurepa. Pacuer sHeprum cBszu
aToMHbIX snep. OmpezneneHue 3apsna U MacCcOBOTrO
YUCIa aTOMHOTO sIpa, BO3HUKAIOIIETO B PE3yJIbTATE
paavoOaKTUBHOIO pacnaja. BelunciieHHe >Hepruu,
OCBOOOXKIAIOIICHCS TPH PaJUOAKTUBHOM pacnae.
OnpeneneHue  NPOAYKTOB  SIACPHOM  pEAKLIHH.
Brruncienne SHEPIuy,
OCBOOOXKJIAIOIICHCS ~ MpU  SAEPHBIX  PEAKIUSAX.
[ToHnmanue IPEUMYIIECTB " HEJIOCTAaTKOB
WCIIOJIb30BaHUsl ATOMHOM JHEPTUM U MOHU3UPYIOIIMNX
U3JIyYEHUU B IIPOMBIIIIJIEHHOCTH,
MenuuuHe.  M3mokeHume  CyTM  DKOJOTHYECKUX
npo0JieM, CBSI3aHHBIX C OMOJIOTUYECKUM JCHCTBHEM
PaIUOAKTUBHBIX u3nydeHu. IIpoBenenue
KJacCU(PUKAMK  DJIEMEHTAPHBIX YaCTHI IO HUX
¢uznyeckuM  xapakTepucTukam (macce, 3apany,
BPEMEHU JKU3HU, CIUHY U T. A.). [loHumanue
LEHHOCTEH HayYHOIr'o MO3HAHUS MHpa HE BOOOLIE IS
YyelnoBeYecTBa B LEIOM, a  JUIA  KaXJIoro
oOyyarolmierocss  JIMYHO, LIEHHOCTEH  OBJIAJCHMS
METOJO0M Hay4YHOI'0 IIO3HAHUS JJIs1 TOCTHKEHUS
ycrexa B JItoOOM BUJIE TPAKTUYECKOH €SI TEIbHOCTH.

8.9Bomronua Beesrennoi

8.1 CtpoeHue u

passutHe BcenenHoi

HaOmronenue 3a 3Be3namu, JIyHOH U mjiaHeTaMu B

Teneckon. HaOmioneHue COJMHEUHBIX TSTEH C
MOMOILBIO  TEJEeCKONa U  COJIHEYHOT'O JKpaHa.
Hcnonn3oBanne HNutepHera IS MOHMCKa
U300paKeHUI KOCMUYECKHUX O00OBEKTOB U
uHpopmauu 00 ux ocodeHHoctax. OocyxaeHue

BO3MOXKHBIX CLIEHAapueB JBOJIOLMU BceneHHou.

Hcnons3oBanue HNutepHera IS IOUCKaA

COBPEMEHHOM UH(OpMAIUU 0 pa3BUTUN BceneHHol.
Onenka wHOpPMAIUM C TIO3WIMM €€ CBOMCTB:
JIOCTOBEPHOCTH, O00BEKTHUBHOCTH, MOJHOTBHI,
aAKTyJIbHOCTH H T.J.




8.2 DsBouronust 3BeE3..
I'unote3sl
MIPOUCXOXKICHUS
CoJIHEeYHOU CHUCTEMEI

Bblunciienue 3Hepruu, OCBOOOKMAMOIICHCS MpH
TEPMOSIICPHBIX peakiusax. DopmynHpoBKa
npo0aemM TEPMOSIICPHOM
sHepreTku. OOBSICHEHWE BIMSHUS COJHEYHOU
aKTUBHOCTH Ha 3emumo. [loHumanme  posn
KOCMHUYECKHX HCCJICIOBAaHUH, HMX HAYYHOTO U
YKOHOMHUYECKOTO 3HAYCHUSI. Ob6cyxnenne
COBPEMCHHBIX  THIIOTE3 O  MPOUCXOKICHUU
ConHEYHOM CUCTEMBI.




4. YciaoBus peajqu3zanuu padodeil mporpaMMbl JMCUUILIAHBI
4.1. MaTepuaJibHO-TeXHHYECKOe oOecneyeHmne

[Tpu peanuzanuu 0Opa3oBaTEIbHON MPOTPaMMbI IO HAMPABICHUIO MOATOTOBKU
23.02.07 TexHuueckoe OOCIYKMBAHHE W PEMOHT JBUTATENIEH, CUCTEM U arperatroB
aBTOMOOMJICH UCTIONB3YIOTCSL  CICAYIONINE KOMIIOHEHThl MaTepUaTbHO-TEXHUYECKON
0a3bl 151 U3Y4YECHUS TUCLMILIAHBIL.

VYyeonas aynuropus 18 Ha 30 mocagouHbIX MECT ISl IPOBEAECHUS YUYEOHBIX

3aHATAA BCeX BHIOB (B T.4. NPAKTHUECKOH TMOATOTOBKH OOYyYaronIuxcs),
IPYIIOBBIX W HHAUBUAYAIBHBIX KOHCYJBTAIIMM, TEKYIIEr0o KOHTPOJS H
MPOMEKYTOUHOM aTTecTanuu no aapecy yi. [psaumnukosa a.14 ctp. 6 yueOHbIN
kopryc 21. IlepcoHanpHBII KOMIBIOTEP C BBIXOJAOM B HHTEPHET, 3KpaH IS
IPOEKTOpa, JOCKa MapKepHas, TMpPOEKTOp, 2 KOJOHKH, Y4eOHbIE CTOJIbI,
YUYEHHUYECKHUE CTYJIbs, KIIaBUATypa, KOMIBIOTEPHAs MbIlb, HATJIAIHbIE TOCOOUS,
IJIaKaThl.

Jlekmonnele aymuropun 31 w15 -mo 120 mocamo4yHBIX MECT.
[IepcoHAIBHBIN KOMIIBIOTEP C BBIXOJIOM B MHTEPHET, 3KPaH JJI IPOEKTOPA, JOCKa
MapKepHas, MPOEKTOp, 2 KOJOHKH, YYEOHbIE CTOJIbl, YYECHHUYECKHE CTYIbs,
KJIaBHATypa, KOMIIBIOTEPHAs MbIIllb, HATJISIAHBIC MMOCOOUS, TUIAKAThI, CTEHBI IO
anpecy ya. [IpsauimnankoBa a.14 ctp. 6 yueOHbIil kopiryc 21.

[ToMetienue st CaMOCTOSITEILHON pabOThl 00YUYaAIOIINXCS, AyTUTOpHs O, C
BBIXOJIOM B ceThb «l/IHTEepHET» U JOCTYNOM B 3JEKTPOHHYIO HH(OPMALMOHHO-
o0pa3oBaTEeIbLHYIO Cpely YHUBEpPCUTETA 10 aapecy yi. [IpsHuminukosa .14 ctp. 6
y4eOHbIl Kopryc 21, cienuanu3upoBaHHas MeOesb: CTOIbl YYeHUYeCKrue — 6 1IT.,
ctynbsi — 12. Texnuueckue cpenctBa oOydeHHs U MmaTepuansl: llepcoHanbHble
KOMITBIOTEPHI C BBIXOJOM B HHTEPHET — 6 IIIT.

[Tomemienue anst caMocTosTENbHOM padboThl oOyudaromuxcs — LlenTpanpHas
HayuyHas Oubnunoreka umenn H.M. XKenesnoa no aapecy JluctBeHHUYHAs ajes,
2, xopm. 1, — 4yuTanbHBIE-KOMIBIOTEPHBIE 3ajbl (Ha 50 MOCaAOYHBIX MECT) C
BBIXOJIOM B UHTEPHET.

Ilepeuenv ne 00x00UMbBIX KOMNIEKMOE JTUUEH3UOHHO20 NPOZPAMMHOZO
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word,
Microsoft Office PowerPoint, Microsoft Access 2007),0OmepanronHas cucreMa
Microsoft Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft
Office 365, AntuBupyc Kacnepckwii.

3.2. Y4eOHasi IUTEPATypa M pecypchbl HH(POPMAITUOHHO-00PA30BATEILHOM Cpe/ibl

YHHMBEPCHTETA, BKJIKYAA NepevyeHb Y4eOHO-MeTOoAMYecKoro odecrnedeHus AJs

CaMOCTOSITeIbHOM PadoThl 00y4arOIIUXCH 10 AUCHHUIIHHE

OcHoBHas JauTEpaTypa



1. Aiizennion, A.E. ®wusuka: y4eOHMK W TMPAaKTHKYM i1 BY30B /
A. E. Aiizennion. — MockBa: W3pgatensctBo FOpaiit, 2021. — 335c¢. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-00487-8. — Texkcrt: anextponHsiii / OOpa3zoBaTenbHas
wiatdopma FOpaiiT [caiT].

2. ®dusuka: yueOHUK U TpakTHUKyM a7s By30B / B. A. Unbun, E. 0. baxTtuna,
H. b. Bunorpanona, II. . Camoiinenko; mnon penakuuedn B. A. Mnbuna. — Mocksa:
N3natensctBo FOpaiit, 2021. — 399 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-
6343-4. — TexcT: anexkTpoHHbIH // ObpazoBarenbHas miatdopma FOpaitt [caiit].

JlonoJiHUTeIbHASI JIMTEpaTypa:

1. Ky3nenos, C. . ®usmuka: ontuka. DIeMEHThl aTOMHOW W SAEPHON (U3HKH.
DnemeHTapHbIe 4YacTHUIRl: yueOHoe mocobme mist By3oB / C. WM. Ky3nenoB. — Mockga:
NznarensctBo FOpaiit, 2021. — 301 ¢. — (Bricmiee obpazoBanme). — ISBN 978-5-534-
01420-4. — Texkct: anexTpoHHbIN // OOpazoBarenbHas miaTdopma FOpaiit [caiT].

Y4eOHO-MeTOAMYECKHE MATEPHAJIbI:

l.Meroauueckue ykazaHusi K MNPaAKTUYECKUM/Ia00paTopHbIM padoTam
(Onextponnbit pecypc)/ Koposun FO.U., T'opoxor /I.B., — Mocksa: PI'AYVY-
MCXA, 2021 — 9bC —«PT'AY-MCXA»

HNuTepHer — pecypcsl

OnextpoHHOo-0nOmoTeyHas cucrema PIAY-MCXA um. K.A. Tumupsizera
(manee DBC) caitr www.library.timacad.ru

Hayunas AIEKTPOHHAS oubnuoTexa «KubepJlennnka -
https://cyberleninka.ru/
CereBas AIIEKTPOHHAS oubnuoTexa arpapHbIX BY30B -

https://e.lanbook.com/books

5. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA INCIIUITJIMHBI

KoHTponb 1 olieHKa pe3yjabTaTOB OCBOCHHS y4e€OHOW NUCHUIUIMHBI OCYLIECTBIISAETCS
npernojaBaTesieM B Mpolecce MpOBeAeHUs YUeOHbIX 3aHATUN B (popMe: YCTHOTO OIpoca,
BBITIOJTHEHMSI TECTOBBIX 3aJaHH, a TaKKe MPOBEICHUS MPOMEKYTOUHON aTTecTalyl B
dbopme apyrux GopM KOHTPOJIsS, IK3aMEH.

Pe3yabTaThl 00yueHus Kpurepuu oueHku MeToabl OLIEHKH
- c(hOpMHUPOBAHHOCTh OnepaTUBHBIN KOHTPOJIb:
IIPEACTABICHUN 0 MecTe - B YCTHOM WJIM IMCbMEHHOU
busuku B COBPEMEHHOMU dopwme;
Hay4YHOM  KapTHHE MUpa; - TECTUPOBaHUE
NOHUMaHuEe poiu (U3MKU B -B dbopme KOHTPOJIBHOM



http://www.library.timacad.ru/
https://cyberleninka.ru/
https://e.lanbook.com/books

GopMHpOBaHUN Kpyrozopa W
(GYHKITMOHATBHON TPAMOTHOCTH
4eIoBeKa TUTS pelIeHus
NPaKTUYCCKHX 3a/1a4;

- chOpMHPOBAHHOCTh
COOCTBCHHOW  IO3UIMH  TIO

OTHOIICHHIO K I/IH(i)OpMaHI/II/I I10

busuke, noJy4yaeMouh U3

Pa3HbIX HCTOYHHUKOB

paGotsl u  apyrux  ¢GopMm
KOHTPOJISI, SK3aMEH.

- BJIaACHUC

OCHOBOIIOJIATAFOLITUMU
puznyeckumMu MOHSATUSIMU,
TEOPUAMHU, 3aKOHaMH u
3aKOHOMEPHOCTSIMU; YBEPEHHOE
ITOJIb30BAHUE bu3nueckoit
TEPMUHOJIOTUEN U

CHMBOJIMKOMN

OrnepaTUBHBIN KOHTPOJIb:

- B YCTHOM WIH
MUChbMEHHOH (hopme;
- TECTUPOBAHUE;

MPOCMOTP U OIICHKAa OTYETOB
M0 MPAKTUUYECKUM 3aHATHUSIM U
B (hopMe KOHTPOJIBHOU pabOThI
U Apyrux Gopm KOHTPOJIS.

- DK3aMEH.

- BJIaACHHUC OCHOBHBIMH
MCTOJaMH HAYYHOI'O ITO3HAHMA,

HCIIOJIB3YCMBIMHU B (1)I/IBI/IK€I

HaOJIIOJICHHUE, OITMCAaHUE,
HU3MEpEHHUE, AKCIICPUMEHT;
YMEHHE o0OpabartbIBaTh,
OOBSICHATH pE3yNIbTATHI

ITPOBCACHHLIX OIIBITOB U ACJIAaTh

BBIBO/IBI; TOTOBHOCTD u
CIIOCOOHOCTH MPUMEHSTh
METO/IBI TO3HAHMS npu

PCHICHUHU IIPAKTHYCCKHUX 3a1a4

OrnepaTuBHBIN KOHTPOJIb:

- B YCTHOM WJIM IMCbMEHHOU
(opme;

- TECTUPOBAHUE;

- IPOCMOTP U OLIEHKA OTYETOB
10 IPAKTHYECKUM 3aHATHSIM U

B (hopMe KOHTPOIBHOM pabOTHI
U JIpyrux (QopM KOHTPOJIS.
HK3aMEH.

- c(hOpMUPOBAHHOCTH

YMCHHA JaBaTb

OrnepaTUBHBIN KOHTPOJIb:

- B YCTHOM WJIM IMCBMEHHOU




KOJIMYECTBEHHbIE

OLICHKHU u IPOBOJUTH
pacueTbl MO0  XUMHUYECKUM
dbopMynam U ypaBHEHUSIM;

- BJI1aACHUC IIpaBuJIaMH

TEXHUKH 0O€30I1aCHOCTH IIpu
HUCIIOJIb30BaHUU XUMHUYCCKHUX

BCIICCTB

hopme;

- TECTUPOBAHUE;

- IPOCMOTP U OLICHKA OTYETOB
10 IPAKTUYECKUM 3aHATHUAM U

B (popMe KOHTPOJIBHON PabOTHI
U apyrux (GopM  KOHTpOJIS.
DK3aMEH.




