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1. MOSICHUTEJIBHAS 3AITUCKA PABOYEN
IPOTPAMMBI OBIIIEOEPA30OBATEJIBHON
JUCIHHAIIJINHBI

OV /.12 «®du3uka»

[Iporpamma  ob6mieoOpa3oBaTenpHOM  yueOHOW  gucrumummasl  OV][.12  «Duzuka»
npeaHa3HaYeHa I M3y4YeHUs] CTYACHTaMHU CIeIHUAIbHOCTH CPEAHETo Mpo(dheCcCHOHATHLHOTO
o0Opa3oBaHMsI, peaTn3yIUi 00pa30BaTEILHYIO IPOrPaMMy CPEIHETO 00IIero 00pa3oBaHus B
npenesiax OCBOCHUSI OCHOBHOM mpodeccroHanbHOi oOpa3oBarenbHo nporpammbl CIIO Ha
0a3e 0OCHOBHOTO 00IIIETO 00pa30BaHUS MPH MOATOTOBKE CIICIIUATMCTOB CPETHETO 3BEHA.

1.1. Hean aucCHUILIMHBI

Conepxanue nmporpaMmbl «OU3UKa» HAMPABICHO HA JOCTUXKEHHUE CIICAYIOIINX LIEJICH:

- OCBOGHHE 3HaHWUN O (YHIAMEHTAIBHBIX (PU3NYECKHX 3aKOHAX W TPUHIIAIAX,
JISKAIUX B OCHOBE COBPEMEHHOUN (hM3MUCCKOW KapTHHBI MUPA; Han00JIee BAXKHBIX OTKPBITHIX
B 00J1acTH (DU3UKU, OKA3ABIINX OMPEIEIIONIee BIUSIHUE Ha PA3BUTHE TEXHUKHU U TEXHOJIOTHH;
METO/IaX HAyYHOTO MTO3HAHUS TTPUPO/IBI;

- OBJIQJICHUE YMEHHUSIMU [POBOJIUTH HAOIIOJCHUS, IUIAHUPOBATh U BBIMNOJIHATH
HKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIENH, IPUMEHATDH IMOTYyYEHHBIE 3HAHUS TI0
buszuke 17 OOBICHEHUS Pa3HOOOpPA3HbIX (PUIMUECKUX SBICHUN M CBOWCTB BEIIECTB;
MPAKTUYECKA  HWCIIOJNB30BaTh  (M3WYECKUE  3HAHWSA,  OICHWBATH  JOCTOBEPHOCTH
€CTECTBEHHOHAYYHOI HH(POpPMALINH;

- pa3BUTHE TIO3HABATEIHHBIX WHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce NMPUOOPETEHUsI 3HaHUM U YMEHUH MO (PU3HKE C UCIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAIIUUA U COBPEMEHHBIX HH(DOPMAITMOHHBIX TEXHOJIOTHH;

- BOCMHTAaHHE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB MPHUPOJIBI,
WCITOJIB30BAHUS JIOCTHKEHUN (PU3MKKM Ha OJlaro pa3BUTHS YEIOBEUECKOW ITUBUIN3AIINM;
HEOOXOJMMOCTH  COTPYAHMYECTBA B  TIPOIECCE COBMECTHOTO  BBHITIOJHEHHUS  3ajad,
YBOXUTEIHHOTO OTHOIICHHUS K MHCHHIO OIMMTOHEHTA MPH OOCYXICHUHU MPOOJIeM €CTECTBEHHO-
HAyYHOTO COJICPKAHUS; TOTOBHOCTH K MOPAJIbHO-3THYECKOM OIEHKE MCTIOIb30BAHMS HAYYHBIX

JOCTH)KEHU, 9YyBCTBA OTBETCTBEHHOCTH 3a 3aIUTY OKPYKAIOIIECH Cpe/ibl;

- WCIIOJIb30BAaHWE TPUOOPETCHHBIX 3HAHUW M YMEHUW I PEIICHUS MPaKTUYECKHUX
3a7lad  TOBCEHEBHOW KHW3HM, oOOecrnedueHuss O€30MacHOCTH  COOCTBEHHOW  JKHM3HH,
paIMOHANIBHOTO TPUPOJONOIL30BAHUS W OXPaHbl OKPYKAIOIICH cpeapl U BO3MOXKHOCTH
MPUMEHEHUS 3HAHUH TP PEIICHUH 33]1a4, BOSHUKAIOIINUX B TIOCIEAYIOMIEeH mpodeccuoHanbHOM
NEeSATeTLHOCTH.

B nporpamMmy BKJIIOYEHO coziep KaHUE, HAPABICHHOE Ha (JOPMUPOBAHUE Y CTYJICHTOB
KOMITETCHIINMA, HEOOXOAMMBIX JUIsI KaYECTBEHHOTO OCBOCHHS OCHOBHOW MpOQeCcCHOHATBHON
obpazoBarensHo# nporpammbl CIIO Ha 6a3e 0CHOBHOTO 001IeT0 00pa30BaHMS C MOTYyYECHUEM
cpenHero oo0Iero o0pa3oBaHusl; MPOrPaMMbI MOATOTOBKU CIICIIMAIIMCTOB CPEIHETO 3BEHA T10
CIEIUATFHOCTH CPEHETO MPO(ECCHOHATEHOTO 00pa30BaHUS TEXHUIECKOTO TPOdHIs
09.02.07 UudopmarimoHHbIEe CUCTEMBI U TPOTPAMMHUPOBAHUE.

[Tporpamma yue6Ho# muctummmnabl OV 12 «Pusnkay cOCTOUT U3  COACPKAHUS



y4eOHOro MaTepuaia, B Hel OTpayKeHa IMOCIIEeIOBATENILHOCTh €r0 M3YYeHHUs, pacipe/esicHue
y4eOHBIX 4acOB TI0 TEMaM H pasjesiaM, TeMaTuka peepaTtoB (JIOKJIAI0B), C YYETOM CIICIIUPHKH
IpOTpaMMbl  MOJITOTOBKH  CHEIHAIMCTOB CPEJHET0 3BEHA  CIEIHATBHOCTH  CPETHETO
npodeccuoHansHOoro ob6pazoBanus TexHuueckoro mpoduns 09.02.07 HudopmannoHHbIE
CHCTEMBI U TIPOTPAMMHUPOBAHUE.

1.2. Oo01mas xapakrepucruka yyeOHou gucuumianabl OY/1.12 «®usuka»

B ocHoBe yueOHoM mgucuumuuabl OVY]I.12 «®Dusmka» JEKUT YCTaHOBKA Ha
dbopmupoBaHre y 00ydYaeMbIX CHCTEMBl 0a30BBIX MOHATHUN (U3UKKA W TIPEICTABICHUN O
COBPEMEHHOW (U3NYECKON KapTHUHE MHpa, a TakkKe BBHIPAOOTKA YMEHHH NPUMEHSTH
dbu3nYecKue 3HaHU, KaK B MPO(eCCUOHAIIBHOU AEATEIbHOCTH, TaK U JJIsl PEIICHUS] dKU3HEHHBIX
3a/1a4.

MHorue noyioxkeHus, pa3BuBaeMbie (PU3NKOM, pacCCMATPUBAIOTCS KAK OCHOBA CO3/IaHUS U
UCIOJIb30BaHUsI MH(GOPMAIIMOHHBIX U KOMMYHHUKalIMOHHBIX TexHojorui (MKT) — ognoro u3
HanOoJIee 3HAYMMBIX TEXHOJIOTHYECKUX JOCTHKEHUM COBPEMEHHOM TUBUIN3ALINU.

B conepxanuun yueOHON TUCUHUIUIMHBI MO (PU3MKE MPHU MOATOTOBKE OOYYaAOIIUXCS T10
CHEIUATBHOCTSIM € Y4eToM TMpoduisi NpoPecCHOHATLHOTO 00pa3oBaHus MNPOGUILHOM
COCTABJISIIONIEH SIBIIIETCA pasnien «IJIEKTPOJIMHAMUKAY, TaK KaK OOJBIIMHCTBO Tpodeccuil u
CHEIUATFHOCTEW, OTHOCSIIMXCS K O3TOMY Npoduito, CBA3aHBI C JJIEKTPOTEXHUKOH U
AIIEKTPOHUKOM.

N3yuyenue npoduiabHONM yueOHOM NUCIMIUIMHBI «DU3nKay 3aBepIIacTcs MOABEACHUEM
UTOTOB B (popMe KOHTPOJBHON pabOThl U JAPYyrux (GopM KOHTPOJIS B paMKax HTOTOBOM
aTTeCTallMM CTYJCHTOB B TPOIECCE OCBOCHUS TUCHUIUIMHBI Ha 0a3e OCHOBHOTO OOIIEro
00pa3oBaHusl C MOJYYCHUEM CpPEIHEro 00IIero oopa3oBaHusl.

VYyeonas aucuuruimaa OY /.12 «®Puznkay sBiaseTcss yaeOHbIM MPEAMETOM IO BEIOOPY
u3 obOs3atenbHOM mpeaMeTHon obnactu «EctecTtBenHbie Hayku» PI'OC cpegnero oOiiero
00pa3oBaHUs.

1.3. Pe3yabTaThl 0CBOEHHS Y4€OHOI AUCHUILIHHBI — JIMYHOCTHBIE, MeTaNpeIMeTHDIE,
npeaMeTHbIe

OcBoeHMe coaepkaHusg y4eOHOM JUCHUIUIMHBI oOecreurBaeT  JOCTH)KCHHUE
00yJaronmMucs CISAYIONNX Pe3yJIbTaTOB:

® JIMYHOCTHBIX:

- YyBCTBO TOPAOCTH W YBAXEHUS K HWCTOPUM M JIOCTHIKEHHUSM OTCUYECTBEHHOU
bu3ndeckoil Hayku; GU3HUECKH TPAMOTHOE MOBEIEHNE B MPOPECCUOHAIBHOMN JESTEIHHOCTU U
ObITY MpU 0OpaleHUuH ¢ MPUOOPAMH U YCTPOUCTBAMU;

- TOTOBHOCTH K MPOJOJIKEHUIO 00pa30BaHMs U TOBBINICHUS KBaTU(pUKAIIMN B U30paHHOM
po(hecCHOHATEHOM IEATETHPHOCTH U 00BEKTUBHOE OCO3HAHUE POJIH (PU3NYECKUX KOMIICTCHITHIA
B ATOM;

- YMEHHE HCIOIb30BaTh TOCTHKEHUSI COBPEMEHHOM (pr3nuecKkoi HayKH U (PU3NIEeCKUX
TEXHOJIOTUIA JJISI TIOBBIIIEHUS COOCTBEHHOT'O WHTEJUICKTYaJbHOTO PAa3BUTHSI B BHIOPAHHOMU
npodeccCuOoHaNbHOM eI TeIbHOCTH;

- YMEHHUE CaMOCTOATENLHO 100BIBaTh HOBBIE ISl ce0s PU3nyecKue 3HaHUSl, UCTIOJNb3Ys



JUTSL 3TOTO JJOCTYITHbIE HICTOYHUKHA UH(POpPMALIUU;

- YMEHHUE BBICTPAMBATh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUS B KOMAaHJE MO PELICHUIO
o0mux 3amad; - yMEHHE YNpaBIsATh CBOEH IMO3HABATEIBHOW JIEATEIHHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O HHTEJIJICKTYJIbHOTO Pa3BUTHS;

® MeTanpeIMeTHbIX:

- HCIOJIb30BAaHUE PA3IMYHBIX BHJIOB MO3HABATEIbHON JEATEIBHOCTH JUISI PEILICHUS
dusznyeckux 3aaay, MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHWs (HAOJIO/EHUS, OMUCAHUS,
U3MEpPEHHUs, OJKCIOEpPUMEHTa) i1  H3Y4YEHUs  Ppa3IMYHbIX  CTOPOH  OKpYKarolen
NEHCTBUTENBHOCTH;

- WCIIOJIb30BAaHUE OCHOBHBIX MHTEIUIEKTYaJIbHBIX OIEpaluil: IMOCTAaHOBKH 3aJayH,
dbopMynupoBaHUs TUIIOTE3, aHANU3a U CHUHTE3a, CPaBHEHMsI, 0OOOIICHUS, CUCTEMATH3AIUH,
BBISIBJICHUSI [PUYMHHO-CIEACTBEHHBIX CBA3€H, IOMCKAa AaHaJIoroB, (OpMyIMpPOBaHUS
BBIBOJIOB/JISL U3YyUYEHUS PA3JIMYHBIX CTOPOH (PU3NYECKUX OOBEKTOB, SIBJICHUH U IMPOLIECCOB, C
KOTOPBIMU BO3HUKAET HEOOXOJUMOCTb CTAJIKUBATHCS B MPOPECCUOHATBHOMN cdepe;

- YMEHUE TEHEpUPOBaTh UAEH U ONPEICNATh CPEACTBA, HEOOXOOUMBIE Ui HX
pealn3anuy;

- YMEHHE HCHOJb30BATh pA3JIMYHBIE MCTOYHUKH JJIs TMOJY4eHHUs (PU3HUUECKOM
uH(pOpMallnK, OLEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHUE aHAJIM3UPOBATh U MPEJCTABIATh UH(POPMALIMIO B pa3IMYHbIX BUJIAX;

- YMEHHE MyOJUYHO MNPEJCTaBIATh PE3yibTaThl COOCTBEHHOTO MCCIEAOBAHUS, BECTU
JTUCKYCCUHU, JOCTYITHO W TapMOHHUYHO coueTas cojJepkaHue U (OpMbl MNpeacTaBiIsieMOi
uH(popmanuu;

®  npeIMeTHBIX:

— c(pOpMUPOBAHHOCTH MPEJICTABICHUN O POJIK U MeCTe (PM3UKU B COBPEMEHHOU HAYUHOM
KapTUHE MHpa; TOHMMaHue (PU3NYecKol CyIHOCTH HabtomaeMbIx BO BceneHHON siBIeHU,
posii pU3UKU B (OPMUPOBAHUU Kpyrozopa U (yHKIIMOHATIHLHOM TPAMOTHOCTU YEJIOBEKA JIJIst
pereHus MPAKTHISCKUX 3a71a4;

- BJIaJICHUE OCHOBOIOJATAIOIMINMHI (U3HUECKUMHU TIOHSATHSMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPHSIMH; YBEPEHHOE UCIOJIb30BaHUE (PU3MIECKON TEPMUHOJIOTHH U CUMBOJIUKH,

- BJIaJICHWE OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUWSA, UCIOJIb3yeMbIMH B (DHU3HUKE:
HaOJIOICHUEM, OMTMCAHNUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

- yMeHHsI 00pabaThIBaTh PE3yJIbTaThl M3MEPCHUN, 0OHAPYKHBATh 3aBHCHMOCTH MEKIY
(bU3NYEeCKUMU BETUYHNHAME, OOBSICHSATD MOJTYYCHHBIC PE3YIbTAThl U J€JIaTh BHIBOIBI,

- cpOpPMHUPOBAHHOCTH YMEHHUS pemaTh GU3NUECKUe 3aa4uH;

- c(OpMHUPOBAHHOCTH YMEHHUS TMPUMEHATH TOJYYCHHBIC 3HAHUS JJis1 OOBICHECHUS

YCIIOBU MPOTEKaHUs (PU3NIECKUX SBICHUHN B IPUPOJE, MpodecCuoHaANbHON chepe u s
MPUHATHUS IPAKTUUCCKUX PEIICHU B MIOBCEIHEBHOM XKU3HU;

- copMHPOBAaHHOCT, COOCTBEHHOH TIO3WIIMM 110 OTHONICHHIO K (U3HUYCCKOU

uH(OpMaIUH, TIOJTydaeMO U3 Pa3HbIX HCTOYHUKOB.

1.4. KosnyecTBO 4acoB Ha 0CBOEHHE MPOrPaMMbl Y4eOHOM TMCUMIINHBI
MaKcHMalibHas yuyeOHast Harpy3ka — 156 4acos;



OO6s3aTenpHas ayauTopHas yueOHas Harpy3ka - 112 gacos.
caMocCTosITeNIbHas (BHeayauTopHas) padora — 44 yaca.

2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA30BATEJIBHOM

JAUCHUIIJINHBI
2.1. O0bem 0011e00pa3oBaTe/IbHOM IUCHMILIMHBI M BHAbI Y4eOHOU padoThI
Bupa yueOHoi1 padoThI Oo6bem B
4acoB
O0beM 4acoB BO B3aUMO/IEHCTBUM € MpenojgaBaTesiemM 112
B TOM YMCIJIE:
-110 BUa YYEOHBIX 3aHATHIA:
Jlekuuu, ypoku 60
JlaGop. 3aHsTUS -
[1p. 3ansaTus 52
KoncynpTanuu )
-IIpomesxyt. atTectanus (Opyeue popmvi KOHMPOJIsL, KOHMPOLHASL -
paboma)
CamocrosiTesibHas1 paboTa 44
Unousuo. npoexm (6xooum 6 c.p.) 20




2.2. TemaTuyeckuii MJIaH U coiepKaHUe TUCHUIINHBI

HauMmeHoBaHue
pa3aesioB U TeM

Coaep:xaHue yueOHOT0 MaTepuaJsia, 1a00paTopHbIe
PadoTHI U MPAKTHYECKHE 3aHATHS, CAMOCTOATEIHLHAS
padora o0yyarommxcs

(eciu npedycmMompensl)

Oo0beMm
4acoB

YpoBeHb 0CBOCHMS

2

BBenenue

BBenenue

Coaep:xanue y4eOHOro MmarepuaJjia

®dusuka - pyHIaMeHTaIbHas Hayka o npupoje. EcrecTBeHHO-
Hay4HBIM METOJ IIO3HAHUSA, €r0 BO3MOKHOCTH U IPaHULIBI
MIPUMEHUMOCTH. OJKCHEPUMEHT W TEOpHUs B Ipolecce
MO3HaHUs pUpojibl. MoaenrpoBanre GU3NUECKUX SIBICHUI
U IIpoLecCOB. Poub 3KCIIEpUMEHTa U TEOPUM B IIPOLIECCE
ITO3HAHUS TPUPOJIBL.

dusunyeckas BEJINYMHA. [TorpemHoctu U3MEpEeHUN
¢usznyeckux BenuuuH. DU3NYECKUE 3aKOHbI TPAHUIIBI
OPUMEHUMOCTH  (PU3UYECKHX  3aKOHOB.

IIpakTHYyeckue 3aHATHA:

Pemienne 3amau: «®Pusnueckas BenuunHa. llorpemHocTu
u3MepeHuil (usnveckux BenuYuH. DuU3NUEecKue 3aKOHBI
I'PaHULIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.




Tema 1.1.
Kunemaruka.

Conepxkanue yueOHOro MmaTepuaJia

Mexannueckoe neuxenue. [lepememenue. [Iyts. CkopocTb.
PaBHOMEpHOE TPAMOIMHENHOE JBHXKEHHUE. Y CKOpPEHHE.
PaBHOmepeMenHoe mnpsiMmosinHeHoe JBrkeHne. CBOOOIHOE
najieHue. J[prkenue tena, OpoIIeHHOro Mo/ YIJIOM K
rOpu30HTY. PaBHOMEpHOE NBUKEHHUE TIO OKPY>KHOCTH.

HpaKaneCRne 3aHATHA:

Pemenne 3amau mo Tteme: «CkopocTh. PaBHOMEpHOE
MPSMOJIMHEWHOE JIBMOKEHHE. Y CKOpeHHe. PaBHomepeMeHHOe
npsiMoiuHelHoe aBmkeHue. CBoOoiHOE najeHue. [[BrkeHune
Tena, OpOLIEHHOTO MO YIJIOM K ropu3oHTy. PaBHOMEpHOE

JIBHDKCHUE TIO OKPY>KHOCTH.

Tema 1.2.

3aKOHBI TUHAMHUKH
HruioTona.

Conep:xanue y4eOHOI0 MaTepuasia

ITepBeiii 3akoH HetoToHa. Cuna Macca. Umnynsc. Bropoit
3akoH HproToHa. OCHOBHOM 3aKOH KJIaCCUYECKOW JTUHAMUKH.
Tpernii 3akoH HerotoHa.

3akoH BceMUpHOTO TAroteHus. ['paButannonnoe nosne. Cuna
TsokecTd. Bec. CriocoObl uamepenust Maccol Tena. CHiibl B
MEXaHUKE

IIpakTHYyeckue 3aHATHA:

Pemenne 3amau: «Wmnynsc. Bropon 3akoH HeroToHa.
OCHOBHOI 3aKOH KJIACCHUYECKOW IUHAMUKH. TpEeTHil 3aKOH
Herotonay.

3aKOH BCEMUPHOIO TATOoTeHUs. | paButanimonHoe nojue. Cuna




TsKeCcTU. Bec.

Tema 1.3. Coaep:xxanue yueOHOro MmaTepuaJjia 1,2
3akoHbI 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE nBMKEeHME. PaboTa
COXpAHEHHS! B cuiabl. PaGoTta moTeHIMaNbHBIX CUJI. MOIIHOCTh. DHEprus.
MeXaHHKe Kunernueckas sHeprus. [loreHumansHas dSHeprus. 3aKoH
COXpPaHEHMS MEXaHW4YeCKoU 3Heprud. [I[puMeHenne 3aKkoHOB
COXpaHEHHS.
IIpakTHyeckue 3aHATHS:
Pemenue 3a1au: «3akoH coxpaHeHUs UMITyJbca. PaboTa cuibl.
Pabora moTeHIMAmBHBIX CHJI.  MOIHOCTb.  DHEPTHS.
Kunernueckas sneprus. [loteHuumanbHas sHeprus. 3aKoH
COXpaHEHUSI MEXaHUYECKOW SHEPTHUH ».
Tema 2.1. Conep:xanue yueOHOro marepuasa. OCHOBHBIC MMOJIOKECHUS 1
MOJIEKYJISIPHO-KMHETHYECKOM Teopun. Pa3mepel M Mmacca
OcHoBBI
MOJIEKYJT U aToMoB. bpoyHoBckoe nBmxenue. duddysus.
MOJIEKYJISIPHO- Cunbl W DHEPrHs MEXKMOIEKYJIAPHOTO B3aMMOJCHCTBHS.
KMHEeTHYeCKOM Crtpoenue ra3000pa3HbIX, JKUJIKUX U TBEpAbIX Ted. CKkopocTH

Teopuu. UneanbHbIi
ras.

JIBW>KEHUS MOJIEKYJ M UX U3MEPEHHE.
WNneaneubiii ra3. JlaBnenune ra3za. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKONW TEOpUM ra3oB. Temmeparypa u
ee wu3MepeHue. ['a3oBble 3aKOHBL. AOCOMIOTHBIA HYJb
TeMneparypbl. TepMoauHaMuyecKas IIKaJla TEeMIEPaTyphbl.
YpaBHeHHE COCTOAHMS UAEAIBHOTO ra3a. MoisipHas razosas
IIOCTOSTHHAS.




JlaGopaTopHble 3aHATUA

Tema 2.2. OcHOBBI
TEPMOJIUHAMMKH.

Conepxkanue yueOHOro MmaTepuaJia

OCHOBHBIEC TIOHATHUSI U ONpeJescHus. BHyTpeHHsst sHeprus
cucteMbl. BHYTpeHHss1 sHeprus uaeanbHOro raza. Pabora u
TeIUIoTa Kak (OpPMBI TMepeaadyd SHEPruu. TenaoeMKOCTb.
VYnenbHas TEMJIOEMKOCTh. YpaBHEHHE TEIUIOBOTO OajaHca.
IIepBoe HauyaIO0 TEPMOANHAMUKMU.

AnuabatHbiii  mporecc. [IpuHuum JeHCTBUS — TEIUIOBOM
MamHbl. KIIJ[ TenmoBoro asurarens. Brtopoe Hauano
TEpMOJANHAMUKH. TepMoanHAMUYECKas MIKOJIa TEMIIEPATYP.
XonoawibHble MamvHbl. TeruoBble aBuratenu. OxpanHa

IIPUPOJIBI.

IIpakTHyeckue 3aHATHUA:

Pemenne 3anau: «BHYTpeHHsII dHEprus HAEaIbHOrO rasa.
PaGora wu Temnora kak ¢oOpMBl TEpelayd  dHEPTHUH.
TemoemkocTs.  YIenbHas  TEMJIOEMKOCTb.  YpaBHEHUE
terioBoro Oananca. [lepBoe Hauano TepMOIMHAMUKH.
AnnabaTHBIN MPOIIECCy.




Tema 2.3. CBoiicTBa
napos.

Conepxkanue yueOHOro MmaTepuaJia

1,2

HNcnmapenne wn koHueHcanus. HacellmeHHBI map U €ro
CBOMCTBAa. AOCOJIOTHAasT W OTHOCUTENIbHAs  BIJIAXHOCTh
Bo3yxa. Touka pocel. Kunenue. 3aBUCUMOCTb TEMIIEPATYPBI
KUIIEHU OT JasiieHus. [leperpersiit map u ero
VICIIOJIb30BaHUE B TEXHUKE.

IIpakTUyeckue 3aHATHS:

Pemnrenne 3amau: « AOCOJIIOTHAS U OTHOCHUTEIBLHAS BIAKHOCTD
Bo3ayxa. Touka pocel. Kunenue. 3aBUCHMOCTB TEMITEPATYPhI
KUIICHUS OT JaBJICHUS.

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

[ToBEpXHOCTHBIN CIOM JKUAKOCTU. DHEPIrUsl MOBEPXHOCTHOIO

ciosi. SIBieHMs Ha TPaHUIIE )KUJIKOCTU C TBEPABIM TEIIOM.

Kanunnsipasie sBieHus.

IIpakTHyeckue 3aHATHS:

Pemienue 3anau: « Heprus MOBEPXHOCTHOTO CJIosl. SBICHUS

Ha TPaHUIIE KUJIKOCTU C TBEPABIM TesioM. KanuuisipHbie

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

TBEPABIX TeJl.

XapakTepuCTUKa TBEPAOTO COCTOSHHMS BEIECTBA. YIIPYTHE
CBOMCTBA TBEPBIX TeI. 3akoH ['yka. MexaHnueckue cBoicTBa
TBEPABIX TeJl. TeIIoBoe pacClIMpeHNe TBEPIABIX TEIl

u xuakocren. [naBnenune u kpuctammsanus.




I[IpakTH4eckue 3aHATHS:

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

Tema 3.1. Coaep:xanue y4eOHOro MmarepuaJjia 1
DJleKTpu4ecKoe DJIEKTPUYECKHE 3apAIbl. 3aKOH COXPAHECHUS DJIEKTPUUYECKOTO
moJie. 3apsa. 3aKkoH Kynona. DIJIEKTPUYECKOE oJie.
HanpskeHHOCTB JIIEKTPUYECKOTO T1OJIA. [TpuHIMN
CYIIEPIIO3UIINH TTOJICH.
PabGorta cun snekrpuueckoro mnoss. [lorennuman. PazHocTh
MOTEHIUAJIOB. DKBUIOTEHIUAJIbHbIE MMOBEPXHOCTU. CBA3b
MEXKJy HaNpsHKEHHOCTBIO M PA3HOCTBIO  MOTEHUHAJIOB
AIEKTPUYECKOTO TOJIA.
Juanexktpukn B anekrpudyeckom noie.  Ilomsapuzanus
JTUBJIEKTPUKOB. [TpOBOHUKH B 3JIEKTPUYECKOM IOJIE.
KonneHncaTopbl. OHeprus 3apaX€HHOIO0 KOHJIEHCATOpa.
IIpakTHyeckune 3aHATHS:
Pemienue 3amau:  «3akoH Kynona. Dnektpuueckoe moJe.
Hanps>keHHOCTB 3JIEKTPUYECKOTO HOJISD.
Tema 3.2. 3akoHbI Conepxxkanue yueOHOro MaTepuaJia 1,2

MMOCTOAHHOI'0 TOKA.

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




MOJJEPAKAHUS AIIEKTPUUYECKOTo ToKa. Cujla TOKa U MJIIOTHOCTh
Toka. 3akoH Oma mist ydactka mnenu 6e3 3/1C. 3aBucuMOCTh
ANIEKTPUYECKOTO COMPOTUBJICHUS OT MaTepuana, JJIUHBI U
IJIOIIA/IA TIONEPEYHOTO CEUYEHHUS MPOBOJHUKA. 3aBUCUMOCTD
AIEKTPUUYECKOTO CONPOTUBJICHUS MIPOBOJHUKOB oT
TeMIepaTypbl. DJIEKTPOABMKYIIAS CHUJIa HCTOYHMKA TOKA.
3akoH Owma misg nomHou uenu. CoeAMHEHUE MPOBOJIHUKOB.
CoenvHEHHE HCTOYHUKOB JJICKTPUYECKOW HSHEPTrUU B
Oatapero. 3akoHn [[xoyms-Jlenna. Pabora u MOIHOCTh
AIEKTPUYECKOTO TOKa. TermoBoe IeMCTBUE TOKA.

IIpakTUyeckue 3aHATHS:

Pemenne 3amau: «Cuia Toka M INIOTHOCTh TOKa. 3akoH Oma
s ydactka 1ernu 6e3 DJIC. 3aBUCHMOCTD 3JIEKTPUUISCKOTO
CONPOTUBJICHUS OT MaTepuayia, JJIWHBI W  IUIOIIAAu
MIOIIEPEYHOTO CceUCHMS MIPOBOJTHUKA. 3aBHCHUMOCTH
AIEKTPUYECKOTO COIPOTHUBJICHUS MIPOBOJIHUKOB oT
TeMIepaTypbl. DJIEKTPOABWKYIIAs CUJIa UCTOYHUKA TOKa.
3akoH Oma mis nogHou uenu. CoequHEHUuE MPOBOIHUKOB.
CoenvHeHHE HCTOYHUKOB  DJIEKTPUYECKOM DHEPrUM B
Oatapeto. 3akoH [[xoyns-Jlenna. Pabora u MOITHOCTH
AIEKTPUUECKOTO TOKAY.

Tema 3.3.

Conepxxkanue yueOHOro MaTepuaJia




DJIeKTPUYECKHH TOK
B Pa3JIMYHBIX
cpeaax.

DNEeKTPUYECKU TOK B MeTajiax. JJIeKTpOHHbIN ra3. PaboTa
BBIXO/Ia. DJIEKTPUYECKUN TOK B AJIEKTPOJIUTAX. DICKTPOIIHU3.
3akonbl @apanes. [IpumeHeHUe »HIEKTpoM3a B TEXHUKE.
DJIEKTPUYECKHM TOK B ra3ax M BakyyMme. MoHwusanumsa rasa.
Bunpr rasoseix paspsnos. [lowsatue o mmasme. CBolcTBa U
NPUMEHEHUE DJIEKTPOHHBIX MYYKOB. DJIEKTPHUUYECKUI TOK B
MOJIyIPOBOJHUKAX. CoOcTBeHHas MPOBOJIMMOCTh
HOJIyIPOBOJHUKOB. [10J1ynIpoBOTHUKOBBIE TPUOOPBI.

IIpakTHyeckue 3aHATHUS:
Pemienue 3anau: «PaboTa BbIxoja. DJIEKTPUUECKUM TOK B
ANEKTPOJIUTAX. DNEKTPOJIN3. 3aKOHBI Dapanes».

Tema 3.4.

MarbauTHoe moJie.

Conep:xanue y4eOHOTr0 MaTepuasia

MarnntHoe  mosne.  BekTop — MarHuTHOM — MHAYKUWH
MAarHuTHOTO MOJIS.

JlelicTBME MarHUTHOTO MOJISL HA MPSAMOJIMHEUHBIA IIPOBOJHUK
C TOKOM. 3aKOH Amriepa. BzaumoieiicTBre TOKOB.
MaruutHblii ToToK. PaboTa 1o nepeMenieHuro MpoBOHUKA C
TOKOM B MAarHUTHOM IIOJIE.

JlelicTBME MarHUTHOTO MOJISI HA JBKYLIUicS 3apsaa. Cuiia
Jlopenua. OrmnpeneneHue yIEIbHOTO 3apsfa. Y CKOPUTEIU
3apsIKCHHBIX YaCTHIL.

IIpakTHyeckue 3aHATHSA:

Pemenne 3amau: «BeKTop MarHuTHOM MHAYKIWHA MAarHUTHOTO
nons. 3akoH Awmmepa. MarHutHbli TOTOK. PaboTta mo
IIEPEMELIECHUIO IIPOBOJIHUKA C TOKOM B MArHUTHOM I10JIE.




JlelicTBME MarHMTHOTO MOJISI HA ABMXKYyIUics 3apsaa. Cuiia
Jlopenuay.

Tema 3.5. Conepxkanue yueOHOro MmaTepuaJia 1
DIEeKTPOMArHUTHASL | DNECKTPOMAarHuTHas WHAYKIHA. BHXpeBoe 3IEKTpHYECKOE
HHIYKIHS. nosie. CaMOMHIYKIIUSI. DHEPTUsi MAarHUTHOTO TIOJISI.
IIpakTyeckue 3aHATHS
Pasznen 4. KoJsie0anusi v BOJIHBI.
Tema 4.1. Conepxkanue yueOHOro MaTepuaJia 1,2
Mexanuyeckue KonebarensHoe nBmxenue. [‘apmoHHueckue
KoJ1e0aHusl. kosieOanust. CBOOOJHBIE MEXAHUUECKUE
KOJIeOaHus.
JluneiiHple  MEXaHUYECKUE  KOJIeOaTelbHbIE  CHUCTEMBI.
[IpeBpatienre sHeprUM MpU KOJIEOATEIHHOM JBUKEHUU.
CB0OOOIHBIE 3aTyXaIOIINE MEXaHUUECKHE
KoJieOanus. BeIHY)IeHHbIE MEXaHUYECKUE
KoJieOaHmsl.
IIpakTHyeckue 3aHATHS:
Coobmienne Ha  Temy:  «JIMHeWHbIE  MEXaHMYECKHE
KoJiebaTenbHble CHUCTeMBI. lIpeBpalieHue HSHEprum Mpu
KO0JIEOATEIILHOM JIBUKEHUH.
CB0OOJIHBIE 3aTyXaIOIINEe MEXaHUYECKHUE KOJICOAHUS».
Tema 4.2. Ynpyrue | Cogepxxanue y4eOHOro marepualia 1




BOJIHBI.

[TorepeyHsble U MPOIOIBHBIE BOJIHBI. XapaKTEPUCTHUKHA BOJIHBI.
YpaBHeHUE MI0CKOM Oeryiei Boaubl. aTEepdepeHns BOIH.
[TonsiTue o nudpakiy BOJIH.

3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €r0 IPUMEHEHUE.




IIpakTnyeckue 3aHATHS

Tema 4.3.

JJIeKTPOMATHUTHBIE
KoJIe0aHMsl.

Conepsxkanue yueOHOro MaTepuaJia

1,2

CBoOonHbIE 37EKTpOMarHuTHhie KoJjiebaHus. [lpeBparnieHue
PHEpPruM B  KOJIEOATEIBHOM  KOHTYpe.  3aTyXarouiue
AIIEKTPOMArHuTHeIE KosieOaHus. ['eHepaTop He3aTyxarolux
AIEKTPOMAarHUTHBIX KOJICOaHMIA. BriHyX/1eHHbBIE
AIEKTPUUYECKUE KOJIeOaHUs.

[lepemennslii TOK. ['enepaTop nepeMeHHOro Toka. EMKocTHOE
U UHAYKTUBHOE CONPOTHUBJIECHUS NEPEMEHHOIO TOKA. 3aKOH
Oma 171 SIeKTPUYECKON 1enH repeMeHHoro Toka. PaboTa u
MOIITHOCTb IIEPEMEHHOI0 TOKA. I 'eHepaTopsl TOKa.
Tpancpopmaropsl. Toku BbICOKON wyacToThl. [lomydenwue,
repesaya u pacupenesieHUe JIEKTPOIHEPTUU.

IIpakTUuyeckue 3aHATHSA:

Pemenune 3aJ1a4:; «EMKOCTHOE u WHIYKTUBHOE
CONPOTHUBIICHUSI TEPEMEHHOro Toka. 3akoH Owma mis
JIEKTPUUECKOM IIeMU TMEepeMEeHHOro Toka. Pabota w
MOIIIHOCTh IEPEMEHHOTO TOKA.».

Tema 4.4.

DJIeKTPOMATHUTHBIE
BOJIHBI.

Conep:xanue y4eOHOro Mmarepualia

OJEeKTPOMarHUTHOE TMOJ€ KakK OCOObIi BUJ MAaTEpUU.
DnexTpomarauTHeie BOHBL. Bubpatop ['epria. OTKpbITHII
KoneOaTenbHblil  KoHTYp. M3o6perenme pagno  A.C.




[HomoBBIM. IloasTne 0 paanOCBSI3H. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH.

IIpakTH4eckue 3aHATHS:

Cooo6mienue Ha TeMy: «300perenue paano A.C. [TornmoBsiM.
[Tonsitre 0 paarocBs3u. [IpuMeHEHHE AITEKTPOMArHUTHBIX
BOJIH».

Pa3znean S. Onrtuka
Tema 5.1. llpupona | Coaep:kaHue y4eOHOr0 MaTepuasa 1,2
CBETA. CKOpOCTb pacIpoOCTPaHEHUS CBETA. 3aKOHEI OTPAXKEHUS U
npenomiieHus ceeta. [lonHoe orpaxkenue. JIunzel. ['na3 kak
onTH4eckasi cucteMa. OnTudeckue npudopshl.
IIpakTUyeckue 3aHATHS:
Pemenue 3anau: «Iloctpoenue B 1MH3ax).
Tema 5.2. Conepikanue yueOHOro MmarepmaJia 1

BoJaHoBBIe cBOMCTBA
cBeTA.

Wnrtepdepentus cBera. KorepeHTHOCTh CBETOBBIX JTydei.
WUurepdepeniuss B TOHKHX IUleHKaxX. Ilomockl paBHOM
TOJILLUHBI. Komapna HeroTona. Hcnonn3oBanue
uHTEeppEpeHIIMM B Hayke W TexHuke. Judpaxuus cserta.
Hudpakuuss Ha  mend B [apajulelibHbIX  JIydax.
JudpakunoHHas pemierka.

[Tonsitue o ronorpaduu. Ilonspuzanusi nmonepevyHbIX BOJH.
[Tosstpusanus CBETa. JBorHOE JIyYETIPETOMIICHUE.
[Tonsapounsl. Jlucniepcus ceera. Buapl criekTpoB. CHIEKTphI
ucnyckanus. CrnexkTpbl NOrIoueHus. YibTpaduoneToBoe M
uHbpakpacHoe wusnydeHue. PenrtrenoBckue myunm. Ux




IIPUPOJIa U CBOWCTBA.

HpaKaneCKne 3aHATUA

Paszaea 6. OCHOBBI cIeNUAIBLHON TEOPUU OTHOCUTEJIBHOCTH.
Tema 6.1. OcnoBbl | Coxep:kaHue y4eOHOro MarepuaJia 1,2
crenuajibHou VHBapHaHTHOCTb MOXYJs CKOPOCTH CBETa B BaKyyMe.
reopun [locrymatel  Diumreiina.  [IpocTpaHcTBO ¥ BpeMs
OTHOCHTEJIbHOCTH. CHeUaIbHOW TEOPUH OTHOCUTENBHOCTU. CBSI3b MAaCChl U
HHEPrur CBOOOIHOM YaCTHUIIbl. DHEPTHsI MOKOS.
IIpakTHyeckue 3aHATHS:
CoobOmenne Ha  Temy:  «[loctynmatel  DHHIITEHHA.
[IpoctpancTBO u BpeMs CIIeLIUaJIbHOU TEOpUU
OTHOCUTEIBHOCTID.
Paszpnen 7. DJIeMEHTbl KBAHTOBOM (PU3UKH.
Tema 7.1. Conepikanue yueOHOro MmarepmaJia 1

KBanToBas onTuka.

TemnoBoe wn3nydeHue. PacnpeneneHre sHEpruM B CIIEKTpE
abcoiroTHO yepHoro Tena. KBaHtoBas rumore3a Ilmanka.
DOTOHBI.

Buemnunii  ¢otosnekrpudeckuit  addexr. BuyTpeHHUI
dboroaddexr. Tumbl dorornemenToB. J[laBieHue cBeTa.
[ToHsiTHE O KOPITYCKYJISIPHO-BOJIHOBOM MPUPOJIE CBETA.

IIpakTHyeckue 3aHATHS:




Coobmienne Ha TeMy: «JlaBnenue cBera. Ilonstue o
KOPIYCKYJIIPHO-BOJIHOBOM MPUPOJIE CBETA.

Tema 7.2. ®Duzuka
aToMa.

Conepxkanue yueOHOro MmaTepuaJia

Pa3BuTue B3IJI10B HA CTPOCHHUE BEIIECTBA. 3aKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax BoJopoAa. SnepHas MoJeidb aroma.
Omnsitel D.Pe3epdopaa. Moaens atoma Bogopoaa no H.bopy.
['unore3a ne bpoiinsa. CooTHOIIEHHE HEONPEIETEHHOCTEN
['eit3enOepra. KBaHTOBBIE TEHEPATOPHI.

IIpakTuyeckue 3aHATHSH

Tema 7.3. ®Pusuka
aTOMHOIO sApAa.

Conep:xanue y4eOHOro Mmarepuajia

EcTecTBeHHass paauOAaKTUBHOCTb. 3aKOH pPAJWOAKTHBHOIO
pacnaga. CriocoObl HAOTIOIEHUS U PETUCTPAIIUU 3aPSKEHHBIX
yactull. Dpdext BaBunora-Uepenkora. CTpoeHHE aTOMHOTO
anpa.

JledeKkT maccel, 3HEPTHsl CBSA3M M YCTOMYMBOCTH ATOMHBIX
Azep.

Snepuble  peakumu. HckyccTBeHHas — paavOaKTUBHOCTb.
Henenne Tsokensix spgep. llemnas sgepHas  peakuws.
YhopaBnsiemas  LenHas — peakuus.  SIEpHBIA  PEaKTop.
[TomyyeHune paanoakTUBHBIX U30TOIOB U UX IPUMEHEHHE.
buosornueckoe JEHCTBUE PANAMOAKTUBHBIX  U3JIYYCHUHU.
DneMeHTapHbIE YaCTHUIIBL.




IIpakTH4eckue 3aHATHS:

Coobmienne Ha Temy: «Spepubiii peaktop. Ilomyuenue
PaJMOaKTUBHBIX N30TOIOB U UX IPUMEHEHUE. bronornueckoe
JEWCTBUE PATMOAKTUBHBIX U3ITYyYEHUI.

Tema 8.

JIBoonua Becesrennoiu.

Tema 8.1. Ctpoenmne
U pa3BUTHE

Copaep:xanue y4eOHOro MmaTepuaJjia

Hama 3BC3JHas1 CUCTCMaA — I'anakTtuka. ,[[pyr HNC TaJIaKTHKH.

BcesienHoii. Beckoneunocts Bceenennoii. IloHsTHE O KOCMOJIOTHH.
Pacmmpsiromasacs Beenennas. Mogens ropsiuent BeeneHHOM.
Crtpoenue u npoucxoxjaenue ['anaktuk. TemHas marepus u
TEMHAasi SHEPTUSL.
IIpakTHyeckue 3aHATHUA:
Coobmienue Ha TeMy: «Harma 3Be3qHast cuctema — ['anakTuka.
Hpyrue ranaktuku. beckoneunocts Beenennoi. Ilonsitue o
kocMmonoruu. Pacimpsitomasicst Becenennast.
Moaens ropsiueit BecenmeHHom».

Tema 8.2. Conepxkanue yueOHOro MaTepuaJia

IBOTIOUHS 3BE3I. Tepmosinepubiii  cunres.  IIpoGmema  TepMosiepHOMN

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

NMPOUCXOKACHUS [Tpoucxoxaenre CoaTHEYHON CUCTEMBI.

CouneuHoii IIpakTH4eckune 3aHATHS:

CHCTEMBI. Coobmienus Ha  Temy:  «lIpobmema  TepmosinepHOH

sHepreTuku. JHeprus CojHLA U 3B€37. DBOJIIOLUS 3BE3.
[Tpoucxoxenre COTHEYHON CUCTEMBIY.




JUis XapaKTepUCTUKHU YPOBHS OCBOCHUS y4eOHOT0 MaTepraia UCIOJb3YIOTCS CIEAyIOINUe 0003HAYEHHUS:
1. — o3HakoMuUTENbHBIN (Y3HABAHHE U3yYEHHBIX 00BEKTOB, CBOMCTR);

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

3. — IPOAYKTUBHBIN (IIJIAHUPOBAHKUE U CAMOCTOSITEILHOE BHITIOJIHEHUE JIEATEILHOCTH, PEIICHUE MPOOJIEMHBIX, CUTYAI[MOHHBIX
3a7JaHUM ).



3. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB JESATEJILHOCTHA
OBYYAIOIMXCS

Conep:xkanue o0yyenusi | XapakTepuCTHKA OCHOBHBLIX BH/JI0B Y4eOHOIl
HesITeJIbHOCTH CTYJAE€HTOB (HA YPOBHE Y4eOHbIX

AefCTBUIA)

BBenenue YMmenus MOCTAaHOBKHU neneun JICSITEIbHOCTH,
IUIAHUPOBAHUSI  COOCTBEHHOM  JIEATENBHOCTH  JJIS
JOCTUKEHHUSI TIOCTaBIICHHBIX IIE€JIEH, MPEABUICHUS
BO3MOXHBIX pE3yIbTaTOB ATUX NENCTBUM,
OpraHu3allid CaMOKOHTPOJS M OLIEHKH MOJYYECHHBIX
pe3yabTatoB. Pa3BuTHEe CIOCOOHOCTH SICHO M TOYHO
u3JlaraTh CBOM MBICIIH, JIOTHYECKH 000CHOBBIBATH CBOIO
TOYKY 3pEHHUs, BOCIPUHUMATh U aHAJU3UPOBATh
MHEHHUSI COOECEIHUKOB, IMpHU3HABAs MPaBO JAPYroro
YeJI0BEeKa Ha MHOE MHEHUE. [Ipon3Benenre namepeHus
bu3MYeCKuX ~ BEJIMYMH U OIEHKA  T'PaHMIlbI
IIOrPENTHOCTEN u3Mepenuil. Ilpencrasinenue
I'PAHULBI IOTPEMIHOCTEN U3MEPEHUN TTPU TTOCTPOCHHUH
rpaduKoB. YMEHHUE BBICKA3bIBaTh TUIOTE3bl IS
OOBSICHEHHUS  HAONIOAAeMBIX  SIBJICHUH.  YMeEHue
npeajaratb MOJEIM SIBJICHUW. YKa3aHUE TPaHMI]
NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. M3i0xxeHue
OCHOBHBIX  TIOJIO)KEHHM COBPEMEHHOW  HAy4YHOU
KapTuHbl Mupa. llpuBeneHue npPUMEpPOB BIUSHUS
OTKPBITUH B (U3MKE Ha TPOrpecc B TEXHUKE U
TEXHOJIOTUU Mpou3BOACTBA. lcnonb3oBaHue
WNuTepHeTa nist morcka uHGOpMaIiu.

1. Mexanuka




1.1 Kuaemartuka

IIpencraBieHne MEXaHMYECKOTO JIBMKCHUS Teja
YPaBHEHUSIMU 3aBUCUMOCTH KOOPIAWMHAT M MPOCKIIUI
CKOpOCTH OT BpeMeHHu. OrnpeneneHue KOOpAUHAT
MIPOMJICHHOTO IYTH, CKOPOCTH U YCKOPEHUS TEJa 1O
rpadukaM 3aBUCHUMOCTH KOOPJMHAT M IPOCKIIUMA
CKOpOCTH OT BpemeHH. [IpoBeneHne CpaBHUTEIBLHOTO
aHallu3a  PaBHOMEPHOIO U  PABHONEPEMEHHOIO
NBIDKEHUN. YKazaHue HUCIIOJIb30BaHUSI
MOCTYIATENBHOTO W BPAllATEIIbHOTO JIBUKCHUN B
texHuke. [IpuoOGperenue ompiTa pabOThl B TPYIIIE C

BBINIOJTHECHUEM Pa3IMYHBIX COLIMAIbHBIX
posieit. Pa3paboTka BO3MOKHOM CHCTEMBI JCHCTBUI U
KOHCTPYKIIMU ISt 3KCIIEPUMEHTAIBHOTO

OIpCACICHUA KHMHCEMAaTHYCCKUX




BennuuH. [lpencraBinenne wunHdopmammu o BUIAX
JBUKEHUSI B BUJI€ TaOJIULIBL.

1.2 3aK0HBI MEXAHUKH
HrroTona

OOBbsicCHEHHE JEMOHCTPALMOHHBIX 3SKCIIEPUMEHTOB,
IOATBEPKIAIOIINX 3aKOH HHepLUHU. MI3Mepenne maccel
Tena. lV3MepeHHWe CWIBl  B3aUMOJEWUCTBHUS  TeEI.
Beluncienre 3Ha4eHus CUII 110 U3BECTHBIM 3HAYEHUSAM
MacC B3aUMOJCUCTBYIOIIMX TEI M HMX YCKOPECHMM.
Beluncienre 3HaueHus1 yCKOPEHUH Tel 110 U3BECTHBIM
3HAYEHHUSAM JIEHCTBYIOIUX CHI U Macc Tell. CpaBHEHHE
CUJIBI JIEMCTBUSL W MPOTUBOAEUCTBUSA. [IpumeHeHune
3aKOHAa BCEMHPHOI'O TATOTEHMS IPU pacyeTax CHII U
YCKOPEHHM B3auMOAEHCTBYOIMX Ten. CpaBHEHHE
YCKOpPEHHs CBOOOJHOrO TMAJEHUS Ha IJIaHeTax
ConnHeuHol cucTembl. Boienenue B TeKCTe yueOHHKA
OCHOBHBIX KaTE€rOpUil HAYYHOU

uH(popMauu.

1.3 3akoHBI cOXpaHEHUS

B MCXAaHHUKC

HpI/IMCHeHI/IC 3daKOHa COXpaHCHUS HMITYyJIbCa IJIA

BBIYMCJIEHUS HW3MEHEHUW CKOPOCTEM TeN TMpU HX
B3auMoJeUcTBUsAX. V3MepeHue paboTrel cuil U
M3MEHEHNE KUHETUYECKOUN SHEPTUM Tena. Beruucnenue
paboOThl CHJI WM H3MEHCHHMS KHHETHYECKOW HHEPIHH
Tena. BhluMciieHMEe MNOTEHIMAIIBHOW SHEPrUU TEI B
rpaBUTAIMOHHOM MoJie. OnpeaeneHre MoTeHIMaTbHOU
SHEPrUM  yOpyro JepopMHUPOBAHHOTO Tejla IO
U3BECTHOU jaedopmanud | J)KECTKOCTH TeJa.
[Tpumenenue 3aKOHa COXpaHECHUs
MEXaHUYECKONW SHEPTUU IIPU pacyeTax pe3ybTaTOB
B3aMMOJICMCTBUM TEJI TPABUTALIMOHHBIMU CUJIAMHU U
CUJIaMH YIIPYTOCTH. Y Ka3aHHUE TPAHULl IPUMEHUMOCTH
3aKOHOB MEXaHHMKHU. YKa3aHUE YUCOHBIX TUCHUILINH,
IPU U3YYECHUU KOTOPBIX MCIIOIB3YIOTCS 3aKOHBI
COXpaHCHUSI.

2.0CHOBBI MOJIEKYJIAPHON QU3MKH U TEPMOAMHAMHUKH




2.1 OcHOBBI

MOJIEKYJISIPHO-

KUHETUYECKOU TEOPUHU.

W neanbHblil Ta3

Breinonnenue OKCIICPUMEHTOB, CIIYyXKalluX JJIs1

00OCHOBaHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpUH
(MKT). Pemenue 3amau ¢ mpUMEHEHUEM OCHOBHOIO
YPaBHEHHUS  MOJIEKYJIIPHO-KUHETUYECKOU  TEOpHH
ra3os.

Omnpenenenue nmapamMeTpoB BEILIECTBAa B ra3000pa3HOM
COCTOSSHUM Ha OCHOBAaHHM YPABHEHUS COCTOSIHUA
uaeanpHoro raza. OnpeneseHue napaMeTpoB BELIECTBA
B Ta3000pa3HOM COCTOSIHUM H  MPOUCXOISIINX
IIPOIIECCOB o rpadukam

3aBUCUMOCTH p(T), V(T),

p(V). DxkcnepumeHTaIbHOE HCCIIeIOBAaHNE
3asucumocTd p(T), V(T), p(V). IlpencraBnenue B Buje
rpaukoB HU30XOPHOTO, M300apHOTO u
U30TEPMHUYECKOTO npoiieccoB. Brruncnenue
CpellHel KHHETUYECKOM SHEPTUH TEIJIOBOTO JIBUKEHUS
MOJIEKYJ 10 W3BECTHOM TeMIlepaType BEIIEeCTBa.
Bricka3piBaHue TUTIOTE3 TUTSE 00BACHEHHUS
HaAOJI0/TAaEMBIX SBJICHHUNA. Y Ka3aHHUE TPaHUI]

IIPUMEHUMOCTH MOJENHN «UACATBHBIN ra3» U 3aKOHOB
MKT.




2.2 OCHOBBI

TCPMOANHAMUKHU

I/ISMepCHI/IC KOJIWMYECTBA TCIIJIOTBI B IIpomeccax

temlonepenaud. Pacuer  konMyecTBa  TEIUIOTHI,
HEOOXOIUMOro  AJIi  OCYUIECTBICHMS  3aJaHHOTO
npolecca ¢ remjonepenayeii. Pacuer naMeHeHus BHy-
TpEHHEH DSHepruv Tea, paboTel W MEpPEeAaHHOro
KOJIMYECTBA TEIUIOTBI C HCIOJB30BAaHUEM IIEPBOTO
3aKOHa TEPMOANHAMHUKH. Pacuer paboTHI,
COBEpPIIICHHOH Tra30M, MO TpaduKy 3aBUCUMOCTH

(V). Bpruucinenne pabGoThl ra3za, COBEPIICHHON MpH
U3MEHEHUU COCTOSIHUSA [0 3aMKHYTOMY  ITUKJTY.
Boeruucnenne KIIJI npu coBepuiennn razom paOoThl B
IPOLIECCAX HU3MEHEHMSI COCTOSHUSA IO 3aMKHYTOMY
nukiy. OObsICHEHUE MPUHIUIIOB JEHCTBUSA TEIUIOBBIX
MamuH. JlemoHcTpanus poiau (U3MKKA B CO3IaHUU U
COBEPILIEHCTBOBAHUU TEIJIOBBIX JIBUTATENIEH.
WznoxxeHne  CyTM  DKOJIOTUYECKUX  MpoOiieM,
OOyCIIOBJIEHHBIX pa0OTOl TEIUIOBBIX JBUTaTelled WU
IPEIOKEHUE MyTH HUX PELICHUS. YKa3aHWE TI'PAHMIL
IIPUMEHUMOCTH 3aKOHOB TEPMOJAWHAMHUKH. YMEHHE
BECTH JMAJIOT, BBICIYIIMBAaTh MHEHHUE OIIIOHEHTA,
y4acTBOBaTh B JUCKYCCHUH, OTKPBITO BBIpaXaTb U
OTCTauBaTh CBOIO TOYKY 3pEHHs. YKa3zaHHE y4eOHBIX
JUCUUIUIMH, TPH M3YYEHUH KOTOPBIX HCIHOJIB3YIOT
yueOHbI MaTepuan « OCHOBBI TEPMOJUHAMUKN.

2.3 CpolicTBa naposB

N3mepenue BJIQ)KHOCTH BO3aqyxa. Pacuer
KOJIMY€eCTBa TEIJIOTHI, HEO00XO0IUMOT0 TUIS
OCYLIECTBJIEHHUS IIpollecca IEepexoJa BeEIecTBa U3
OJIHOT'O arperaTHOro COCTOSIHUS B IPYTOE.

2.4 CBoMcTBA )XUIKOCTEH

Pacuer xommuecTBa TCIIJIOTHI, HCO6XOI[I/IMOFO JJIIsL

OCYHICCTBJICHUA IIpoHecCCa IICpCXOoaa BCIICCTBA U3
OAHOI'O0 arperaTHoro COCTOAHMUA B Apyroc.
9KCH€pI/IM€HTaHBHOC HCCICOAOBAHUC TCIITIOBBIX

CBONCTB BEIIIECTBA. IIpuBenenune MIPUMEPOB

KaMWUISIPHBIX SIBICHUH B OBITY, PUPOJIC, TEXHUKE.




2.5 CaoiicTBa TBEPABIX
TeI

Pacyer kommuecTBa TEIJIOTHI, HEOOXOAUMOTO IJIst
OCYLIECTBJIICHHUS IIpoliecca Ilepexoia BEIeCTBAa W3
OJTHOTO arperaTHOroO COCTOSIHUSA B IPYTOE€.
HccenenoBanne MEXaHMYECKUX CBOMCTB TBEPJIBIX TEI.
[Ipumenenrne QU3MYECKUX TOHATHH M 3aKOHOB B
yueOHOM Marepuae 1po(heCcCUOHATIBHOTO
xapakrepa. Mcrions3zoBanne VHTEpHETA 1T TOMCKA
uHbpopMaluu O pa3paboTKax ¢ MPUMEHEHUSIX
COBPEMEHHBIX TBEPJBIX U aMOP(PHBIX MaTEPHAIIOB.

3. DJIeKTPOAUHAMHUKA

3.1 DnexTpuyeckoe nojue

Breraucnenue cun BBaHMOHCﬁCTBHH TOYCYHBIX

AJIEKTPUYECKUX 3apAn0B. Berancienue
HANPSOKEHHOCTU  DJICKTPUYECKOTO TMOJIST  OJHOTO |
HECKOJIbKMX TOYEYHBIX DJICKTPUYECKUX  3apsIOB.
Bpiuncnenne mnoTeHIUMANa  3JIEKTPUYECKOTO  MOJIS
OJHOTO ¥ HECKOJBKUX TOYEYHBIX JJIEKTPUUYECKHUX
3apsa0B. N3mepenue pa3HOCTH
NnoTeHuuaaoB. M3mepeHue SHEPTUU BICKTPUUECKOTO
MOJIsI  3apsKEHHOrO  KOHJEHcaTtopa. BberuncieHue
SHEPTrUM  DJIEKTPUYECKOTO0  MOJISI  3apSHKEHHOIO
KOHJIeHcaTopa. Pa3paboTka mmjiaHa W BO3MOXKHOM
CXEMBI JECUCTBUM 3KCIEPUMEHTAIBLHOIO ONPEACICHUS
BJIEKTPOEMKOCTH KOHIEHCATOpa W IAUAJICKTPUYECKOU
MIPOHUIIAEMOCTH BEIIICCTBA. IIpoBenenue
CPAaBHUTEIBHOIO  aHajdu3a TPaBUTAMOHHOTO U
AIEKTPOCTATUUECKOTO MOJICH.

3.2 3aKO0HBI ITOCTOSTHHOT'O

TOKa

I/ISMCpeHI/IC MOIIHOCTHU QJICKTPUICCKOTO TOKa.

M3mepenne OJIC U BHYTPEHHErO COMNPOTUBIICHUS
MCTOYHUKA TOKA. BBINOJHEHNE pacueTOB CUJIbI TOKA
U HalpspKeHUM Ha ydacTKax JJIEKTPUUYECKUX IIeTeH.
OOBsicCHEHME Ha MpUMEpPE IJICKTPUUYECKOM Ienu ¢
nByMst ucrounukamu toka (D1C), B kakoM ciydae
MCTOYHHUK DJICKTPUIECKOM IHEPTUN pad0TAET B PEIKUME
reHepaTopa, a B KAKOM — B PEXKHUME IMOTPeOUTEs.
OnpeneneHue TeMmmepaTypbl HUTH HaKaJIMBaHUS.
WN3mepeHne 3JIEKTPUYECKOTO  3apsiia  JJIEKTPOHA.
Cusitue BOJIBTAMIIEPHOMU
XapaKTEPUCTUKU muona. Ilposenenue
CPaBHUTEJILHOTO  aHajJW3a  MOJYMPOBOJIHUKOBBIX
Iroa0B U TpuoaoB. Mcrnonb3oBanne MaTepHeTa s

noucka WHPOPMAMK O TMEPCIEKTUBaX Pa3BUTHS

ITOJTYTIPOBOJHUKOBOM TEXHUKH. Y CTaHOBKA




IMPUINHHO-CICACTBCHHBIX CBSI3CH.

3.3 DNeKTpUYECKUil TOK B
pa3IMYHBIX Cpeaax

OOBsicHEHME TPUPOJBI  DJIEKTPUYECKOTO TOKa B
MeTajulax, JJEKTPOJuTaxX, TIa3aX, BaKyymMeé U
noyynpoBojgHukax. I[lpuMeHeHue »snekTposivza B
TexHuke. [IpoBeneHne CpaBHUTENLHOIO —aHalld3a
HECaMOCTOSITEJIbHOTO U CAMOCTOSATENbHOTO Ta30BbIX
pa3psa0B

3.4 MarguTHoe 110J1e

I/IBMCpeHI/IC HMHAYKIIUN MardmMTHOI'O ITOJIA.

Brruncnenne cui, OEUCTBYIOIIMX HAa IPOBOJHHK C
TOKOM B MAarHuTHOM TIIoje. Brelumcienue cwui,
JNEUCTBYIOIIUX HA DIEKTPUUYECKUM 3apsij, ABHKYLIUNCS
B MAarHUTHOM IOJIE.

OO0bsicHeHUE NIPUHLIHUIIA NEeHUCTBUS macc-
criekTporpada, yCKOpUTeIeH 3apsyKeHHBIX YaCTHIL.
OOBsiICHEHHE POJIM MAarHUTHOTO T0JS 3eMJIM B JKU3HU
pPAaCTEHUH, )KUBOTHBIX, YEJIOBEKA.

IIpuBeneHne NPUMEPOB IMPAKTUYECKOTO MPUMECHEHUS
M3YUYCHHBIX SBJICHUM, 3aKOHOB, IPHUOOPOB, YCTPOMNCTB.
[IpoBeneHrne CpaBHHUTEIBLHOIO aHalv3a CBOMCTB
AJEKTPOCTATUYECKOTO0, MArHUTHOTO W BUXPEBOIO
aneKkTpuueckux Tmonei. OObSICHEHHWEe Ha MpUMEpe
MarHUTHBIX SIBIICHHH, MoueMy (PU3UKY

MOKHO paccMaTpuBaTh KaK METAIUCLIUILINHY.

3.5 DnekTpoMarauTHas
WHTYKIIHS

HccnenoBanue SIBJICHUM AIEKTPOMArHUTHOU
VHIYKLIAHW, CAMOMHIAYKIMHU. BbluncleHne >SHepruu
MarHuTHOro nosisi. OObsICHEHUE MPUHIUIIA IEUCTBUS

anekTpoasuratens. OObsicHEeHUe
IIPUHIIUIIA IEUCTBUS T€HEPATOPA AIEKTPUUECKOTO
TOKa U DJIEKTPOU3MEPUTEIBLHBIX TPUOOPOB.

4.KoJsie0aHusa M BOJIHBI




4.1 MexaHnueckue
KOJIe0aHms

HccnenoBanme 3aBUCUMOCTH Tepuofa KoJaeOaHMiA
MAaTEMATUYECKOT0 MAsTHUKA OT €ro JJIMHBI, MacChl U
aMIUTUTYAbl Konebanuid. VMcciaenoBanue 3aBUCUMOCTH
nepuojia KoyeOaHuil rpy3a Ha MPYKUHE OT €ro Macchl
M JKECTKOCTHM TPYXUHBL. Bpiuncinenue mnepuoaa
KOJeOaHW ~ MaTeMaTHYeCKOro  MasTHHKa  TI0
W3BECTHOMY 3HAQUYEHUIO €ro UIMHbL. Beraucienue
nepuojia KojaebaHuii rpy3a Ha MpPy>KUHE 10 U3BECTHBIM
3HAQYEHUSIM €Tr0 MAacChl M JKECTKOCTU MPYKUHBI.
BripaboTka HaBBIKOB BOCIIPUHUMATh, aHAIM3UPOBATh,
nepepadaThiBaTh M NPEABABISATH HH(POpPMAIUIO B
COOTBETCTBUM  C  TOCTaBJICHHBIMU  3aJa4yaMH.
IIpuBenenue IIPUMEPOB
aBTOKOJICOATEIbHBIX MEXAHUYECKUX CHCTEM.

[IpoBenenue knaccudukanmu KojaecoaHuu.

4.2 Yupyrue BOJHbI

N3mepeHne MIMHBI 3BYKOBOW BOJIHBI IO PE3YJIbTAaTaM
HaOJII0ICHUI uHTephepeHIUN 3BYKOBBIX
BoNH. HaOmionenne W OOBSICHEHUE  SABJICHHM
uHTepdepeHn 1 AUPpPaKIUU MEXAHUYECKUX BOJIH.
[IpencraBnenue obacTeld MPUMEHEHUS yIIbTPa3ByKa U
IIEPCIIEKTUBBl €r0 MKCIOJIB30BaHHWS B PAa3JIMYHBIX
o0nactax HayKH, TEXHUKH, B
MeauuuHe. N3noxeHne cyTH 3K0JI0rM4ecKuX mpoosiem,
CBS3aHHBIX C BO3JIEVCTBUEM 3BYKOBBIX BOJIH

Ha OPraHU3M Y€JIOBEKa.

4.3 DneKTpOMarHuTHHIE
KOoJIeOaHus

Habmronenue OCLHHIJLJIOTpaMM FapMOHUYECKHUX
KojieOaHWM CHIBl  TOKa B Iienu. V3MepeHwme
BJIEKTPOEMKOCTH KOHJICHCATOopA. N3mepenne

WHIYKTUBHOCTh Karywmku. HccnenoBaHnue sBICHUS
AIEKTPUYECKOTO PE30HAaHCa B MOCJIENOBATEIBHOM
nenu. [IpoBegeHue aHamorum Mexay (HU3NIECKUMU
BEJIMYMHAMH, XAPAKTEPHU3YIOIMIUMH MEXAHUYECKYHO M
AJICKTPOMArHUTHYIO KoJjie0aTenbHble cUcTeMbl. Pacuet
3HAYEHHUN CHUJIbI TOKA W HAINpPSHKEHUS Ha JJIEMEHTax
nenu nepeMeHHoro Ttoka. MccnegoBanue npuHumna
nerctBus Tpanchopmartopa. UccnenoBanue npuHIMNa
JIEUCTBUS reHeparopa MIEPEMEHHOTO TOKA.
Ucnons3oBanue MHTEpHETA 1151 MOMCKA UH(pOpMAITUU
0 COBPEMEHHBIX CITOC00ax mepenayu AIEKTPOIHEPTUH.




4.4 DneKTpOMarHuTHbIE
BOJIHBI

OcyniecTBiieHHE paguolepeadyd U paguolpuema.
HccnenoBaHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
IOMOIIbI0O  MOOWJIBHOro  TenedoHa.  PaszBurue
LEHHOCTHOTO OTHOIIEHHUS K H3Yy4aeMbIM Ha ypoOKax
¢u3ukn  00BEKTaM UM OCBAaMBAEMbIM  BHUJAM
nesitenbHOCTH.  OOBsACHEHHE  MPUHIMIHAIBEHOTO
pa3nuuus OPUPOJBl YOPYTUX M AJIEKTPOMArHUTHBIX
BOJIH. l310XeHue CyTH 53KOJOTHYECKUX MHpoOIIeM,
CBA3aHHBIX C 3JEKTPOMArHUTHBIMU KOJIEOAHUAMH U
BoJIHaMU. OOBSCHEHUE POJIN HJIEKTPOMArHUTHBIX BOJIH
B COBPEMEHHBIX UCCIIEIOBAHUAX BCEICHHOM.

5.0nTHkKa

5.1 Ilpuponaa cera

[IprMeHeHnE Ha TPAKTUKE 3aKOHOB OTPAXKEHUS U

IPCIIOMIICHUA CBCTa Ipu PEUICHUN
3ajJga4. OHpGIIGHeHHG CIICKTPAJIBHBIX I'paHul
YYBCTBHUTCIBHOCTH YCJIOBCYCCKOI'O TIJIa3a. YMeHue
CTPOUTH H306pa>1<eH1/151 npeamMcEcToOB, JaBac€MBbIC
JquH3aMHu. Pacuer pacCTtodnnsa OT JIMH3bI 10O
I/I306pa)KeHI/IH npcameTa. Pacuet onTtudeckoi CUIIbI

auH3bl.  M3Mepenne poKyCHOTO pacCTOSTHUS JIMH3BI.
HcnpiTanne moaeneit MUKPOCKONA U TEJIECKOIA.

5.2 BOJIHOBBIE CBOKMCTBA
CcBETA

Hab6nronenue SIBJICHUS uHTEphEepEeHIIUU
AJIEKTPOMArHUTHBIX BOJH. HaOmroaeHue sBiIeHUs
nudpakivy JIEKTPOMarHUTHBIX BoJH. HaGmronenwue
SBJICHUSI TOJSPU3ALMUA  AJICKTPOMATHUTHBIX  BOJIH.
HN3mepenue MIMHBI CBETOBOW BOJIHBI IO PE3yJIbTaTaM
HaOmoneHus siBiieHus uHTepdepennnu. Habmonenue
saBieHus audpaknuu cBeta. HaOmrogeHue sBICHUS
MOJISIPU3aLMU U Jucnepcuu ceta. [louck pasznuunii u
CXOJICTBA MEXKY NTU(PPAKITMOHHBIM U TUCTIEPCUOHHBIM
criektpamu. IlpuBeneHue mnPUMEPOB TIOSBICHUS B
MPUPOJIE U WCIOJIb30BaHUS B TEXHUKE SIBJICHUM
uHTephepeHy, audpakuud, NOJSApU3aALUU U
nucnepcun ceta. [lepeuncienre MeToA0B MO3HAHMS,
KOTOPBIC UCTIOJIb30BaHbI ITPU U3YUYEHUH YKa3aHHBIX
SIBJICHUU.

6.0CHOBBI CHIENUAIBHOI TEOPUU OTHOCUTEIBHOCTH




6.1 OCHOBEI

CHCHH&HBHOﬁ TCOPHUH
OTHOCHUTCIIbHOCTHU

OObsicHEeHHE 3HAYMMOCTH OmbITa MaiikeabcoHa-
Mopmu. @opmynupoBanue noctynaroB. OObsiCHEHHE
spdekra 3amenieHus BpeMeHU. Pacuer sHepruu
MOKOSI, HMITYJIbCA, HSHEPTUU CBOOOJHON YACTHUIIBI.
BripaboTka HaBBIKOB BOCIIPHHUMATh, aHATU3UPOBATH,
nepepadbaTbIiBaTh U MPEABABIATH HHPOPMAIUIO B
COOTBETCTBHH C IMOCTABJIECHHBIMU 33Ja4aMH.

7.9

7.1 KBanToBas ornruka

JIEMEHTBhI KBAHTOBOM (PM3UKH
Hab6mronenue (OTOIIEKTPUIECKOTO s dexra.
OO0psgacuenue 3akoHOB CTOJIETOBA U JIaBJICHUE CBETA HA
OCHOBE KBAHTOBBIX MIpeCTaBIICHUM. Pacuer

MaKCUMaJIbHOW KUHETHYECKOW SHEPTHM 3JIEKTPOHOB
npu POTOINEKTpHUUECKOM dpPexTe.

Omnpenenenue padOThI BBIX0J1a 3JIEKTPOHA MO rpaduKy
3aBUCUMOCTH MAaKCUMAJIbHOM KUHETUYECKOW 3HEPrUu
(OTORIIEKTPOHOB OT 4YacTOThl cBeTa. M3mepenue
paboThl BeIxo/a 3aeKTpoHa. [lepeuncinenue npudopon
YCTaHOBKH, B KOTOPBIX IPUMEHSETCS
0e3uHepMOHHOCTh  (poroadpdekra.  OOBACHEHHE
KOPIYCKYJIIPHO-BOJIHOBOTO Ayaju3Ma CBOWCTB
¢otoHOB. OOBSICHEHHE POJIM KBAHTOBOM ONTHKU B
Pa3BUTHH COBPEMEHHOMN (DU3UKHU.

7.2 dusuka atoma

HaOmronenue nuHelyaTbix CrieKTpoB. Pacuer 4acToThl
Y JUIMHBI BOJIHBI MCITYCKa€MOI'0 CBETA MPHU IEPEXO0Je
aToMa BOJAOPOJa U3 OJHOTO CTAllMOHAPHOTO
cocTostHuUsA B Jipyroe. O0bsICHEHUE MTPOUCXOKICHUS

JMHEWYATOro CIEeKTpa aToMa BOJOPOJIa U Pa3iuyus

JIMHENYAThIX CIIEKTPOB Pa3IMYHBIX rasos.
Hccaenosanue JIMHEWNYATOTO
CIIEKTpa. Uccnenosanue MPUHITKIIA paboThI

JIFOMUHECIIEHTHOH JJaMnbl. HaOmroneHme n 00bsACHEHHE
MPUHIMIIA AeUCTBUA Jiazepa. [IpuBenenue npumepos
WCMOJIb30BaHUs Jla3eépa B COBPEMEHHOM HAayKe |
texHuke. Hcnomp3oBanne HWHTEpHETAa U1 MOMCKA
nHpoOpMauu O MEepPCHeKTHBaX NPUMEHEHUS Jia3epa.
Brruncienue 1MHBI BOJIHBI /1€

Bpoiisis yacTuilbl ¢ U3BECTHBIM 3HAYEHUEM UMITYJIbCA.




7.3 ®dusuka aTroMHOTO
sanpa

HaGOmtonenue TpekoB anb(a-yacTull B KaMepe
Buiibcona. PeructpupoBaHue siIEpHBIX W3IYyYEHUN C
noMouipro cyetyuka I'eurepa. Pacuer sHeprum cBszu
aToOMHBIX snep. OmnpeneneHue 3apsza ¥ MacCOBOIO
YKCJIa aTOMHOTO $IAPa, BO3HUKAIOLIETO B PE3YJILTATE
PaIMOAKTUBHOIO pacnajga. BeuuciaeHnue sHepruu,
OCBOOOXKAAIOIIEHCA IPU PaAUOAKTHBHOM pacCHaje.
OnpeneneHne  IOPOAYKTOB  SIAEPHOW  pPEaKIMH.

Beruuciienue JHEpruy,

OCBOOOXKIAIOIICHCS  MpU  SAEPHBIX  PEAKIUSX.
IToHnmanue [IPEUMYLIECTB U HEJIOCTAaTKOB
WCIIOJIb30BaHUsl ATOMHOM DHEPTUM U MOHU3UPYIOIIUX
U3JIyYEHUU B IIPOMBIIIIJIEHHOCTH,
MeauuuHe. N310KeHne cyTH 3K0JI0rM4eCKuX IpooieMm,
CBS3aHHBIX C OMOJIOrMYECKUM JENCTBUEM
pPaguOaKTUBHBIX u3nydeHu. IlpoBenenue

KJacCU(PUKAUMU  DJIEMEHTAPHBIX YaCTHI IO HUX
bu3MUeCKUM  XapakTepUCTHKaM (Mmacce, 3apsiy,
BPEMEHU JKM3HU, CIOHUHY H T. A.). lloHnmanwue
LEHHOCTEH HayYHOIr'o MO3HAHUS MHpa HE BOOOLIE IS
YeJIOBEUECTBA B LIEJIOM, a JIJIsl Ka)KJ0ro 00y4arouerocs
JUYHO, LEHHOCTEN OBJIAJICHUS METOJAOM HAYYHOIO
MO3HAHUS JUIs1 AOCTHXKEHUS

ycrexa B JIFo00OM BUJIE TPAKTUYECKOH €SI TEIbHOCTH.

8.9Bomronua Beesrennoi

8.1 CtpoeHue u

passutue BcenenHoi

HaOmronenue 3a 3Be3namu, JIyHoH U rjiaHeTaMu B

teneckon. HaOmioneHue COJMHEUHBIX TSTEH C
MOMOILBIO  TEJEeCKONa U COJIHEYHOI'O JKpaHa.
Hcnons3oBanue HNutepHera TS TOUCKA
U300paKeHUI KOCMUYECKHUX 00BEKTOB U
uHpopmauu o0 ux ocodeHHocTax. O0CcyxaeHue

BO3MOXKHBIX CLIEHAapueB JBOMIOLMU BceneHHou.

Hcnons3oBanue HNutepHera IS IOUCKaA

COBpPEMEHHOI UH(OpMAIUU 0 pa3BUTUN BceneHHo.
Onenka wHOOpPMAIUM C TO3UIUH €€ CBOMWCTB:
JIOCTOBEPHOCTH, OOBEKTUBHOCTH, MOJHOTBHI,
aAKTYyJIbHOCTH H T.J.




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

Bblunciienue 3HEpPruM, OCBOOOKMAMOIICHCS TPH
TEPMOSIICPHBIX peakusax. DopmynrpoBka
npo0aemM TEPMOSIICPHOI
sHepreTuku. OOBSICHEHWE BIMSHUS COJHEYHOU
akTUBHOCTH Ha 3emmo. [loHumanme  posu
KOCMHUYECKHX HCCJICIOBAaHUH, WX HAYYHOTO U
YKOHOMHUYECKOTO 3HAYCHUSI. Ob6cyxnenne
COBPEMCHHBIX  THIIOTE3 O  MPOUCXOKICHUU
CoNHEYHOM CUCTEMBI.




4. YciaoBus peajqu3zanuu padoydeil mporpaMMbl JMCUMILINHBI
4.1. MaTepuaJibHO-TeXHHYECKOe oOecneyeHmne

[Ipu peanuzamuu 0Opa30BATENBHONW MPOTPAMMBI IO  HAIMPaBICHUIO
noarotoBku  09.02.07 WubopmanwoHHBIE CHCTEMBI W IPOTPAMMHPOBAHUE
UCTIONB3YIOTCSl CIIEAYIOIIME KOMIOHEHThl MaTepUaIbHO-TEXHUUECKON Oasbl s
U3YYEHUS AUCIUIUINHBIL.

VYyebOnble aynutopuu 5, 6 u 35 — npeHa3HAUCHBI AJI POBEACHUS yUeOHBIX
3aHATHM BceX BHUAOB (B T.4. MPAKTHUYECKOM TMOATOTOBKH OOYYalOIIUXCs),
IPYIIOBBIX W HWHAUBUAYAIBHBIX KOHCYJbTAIIMM, TEKYLIEr0 KOHTPOJS H
MPOMEKYTOUHOM aTTecTanuu 1o aapecy yi. [IpsaumnukoBa 1.14 ctp. 6 yuyeOHbIN
Kopryc 21. DkpaH sl IpOEKTOpa, JOCKAa MapKepHas, NPOEKTOp, 2 KOJIOHKH,
HarjIsiAHbIE TOCOOWSI, TUIaKaThl. S5 ayautopuss — 18 yueOHbIX CTOJIOB, 36
YUCHUYECKUX CTYJbeB. 6 ayautopusi — 18 yueOHBIX CTOJIOB, 36 yUEHHMYECKHUX
CTynbeB. 35 ayautopusi — 16 yd4eOHBIX CTOJIOB, 32 YYEHUYECKUX CTYJIa.

Jlekumonnsie aynutopuu 15 u 31. [lepcoHalIbHBIN KOMIIBIOTEP C BBIXOJOM B
UHTEPHET, 3KpaH Ui IPOEKTOpa, JOCKAa MAapKepHas, NPOEKTOp, 2 KOJOHKH,
KJIABUATypa, KOMIIBIOTEpHAs MbIIllb, HAIJISIAHBIE MMOCOOUS, TUIaKaThl, CTEHIbI IO
anpecy yiu. [IpsaumankoBa 1.14 ctp. 6 yueOnsrii kopmyc 21. 15 ayauropus — 60
y4eOHbIX CTOJIOB, 120 yueHnueckux cTyibeB. 31 ayautopus — 63 y4eOHbIX CTOJA,
126 yueHnueckux cryna.

[TomemieHue 17151 CaMOCTOSATENBHON pabOThI 00yUaromuxcs, ayauropus 39, ¢
BbIXOIOM B ceThb «VHTEepHET» M NOCTYNIOM B 3JIEKTPOHHYIO HH(OPMallMOHHO-
o0Opa3oBaTeNIbHYIO Cpely YHUBEpCHUTETA 110 aapecy yi. [Ipsaummnnkosa a1.14 ctp. 6
y4eOHbIH Kopiryc 21, ceruanu3upoBaHHas MeOelb: CTONIbl yueHnyeckue — 31 mr.,
CTyJibst — 39 miT., MapkepHasi 1ocka — 1 mt. TexHuueckue cpeacTtBa oOydeHUs U
Marepuaisl: [lepcoHabHBIE KOMITBIOTEPHI C BBIXOJOM B MHTEPHET — 23 IIT.

[Tomenienue aisg caMOCTOSITENIbHON paboThl oOyyaromuxcsi — LlenTpanbHas
HayyHas Oubnmoreka umenu H.W. Kenesnosa no aapecy JluctBennnunas anes, 2,
KOpIlL. 1, — ynTanpHbIe-KOMIBIOTEPHBIE 3aJ1bl (HAa 50 MOCATOYHBIX MECT) C BBIXOJOM
B UHTEPHET.

Ilepeuenv ne 00x00UMbBIX KOMNIAEKMOE JTUUEHZUOHHO20 HPOZPAMMHOZO
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007), Omneparnuonnas cucrema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckuid.

3.2. YueOHasi iuTepaTypa u pecypcbl HHGOPMAIHOHHO-00PA30BaTeIbHON Cpeabl

YHUBEPCUTETA, BKJIYAs NepeyeHb Y4eOHO-MeTOAUYeCKOro odecneyeHust 1

CaAaMOCTOSITEJILHOM PadOThHI 00y4AIOIIUXCH 10 TUCHUILINHE



OcHoBHas JauTEpaTypa

1. Aizennion, A. E. ®wusuka: yuyeOHMK W TpakTHUKyMm s By3oB / A. E.
Aitzennion. — Mocksa: U3patensctBo FOpaiit, 2023. — 335 ¢. — (Briciee oOpa3oBaHue).
— ISBN 978-5-534-00487-8. — Texkct: snextponHsiii // OOGpa3oBarenpHas 1aTdopma
FOpaiit [caiiT].

2. ®duszrka: yaeOHHUK U pakTUKyM Uit By30B / B. A. Wnbun, E. 0. baxtuna, H.
b. Bunorpanosa, II. W. Camoiinenko; non penakuueit B. A. MnbuHa. — Mocksa:
N3narensctBo FOpaiit, 2023. — 399 ¢. — (Bricmiee obpazoanue). — ISBN 978-5-9916-
6343-4. — TekcT: anexkTponHsIi // ObpazoBarenbHas mwiatdhopma FOpaitt [caiit].

JlonoJiHUTeIbHASI JIUTEpaTypa:

1. Ky3ueno, C. 1. ®uszuka: ontuka. IJIEMEHTbHl aTOMHOU M SJIEPHON (PUBHKHU.
DneMeHTapHble yacTullbl: yueOHoe nmocodue s By3oB / C. U. Ky3nenoB. — Mockaa:
NznarensctBO FOpaiit, 2022. — 301 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-
01420-4. — TekcT: anexTpoHHbI // OOpa3zoBarenbHas miaTdopma FOpaiit [caiT].

Y4eOHO-MeTOoAM4YeCKHe MaTepPUaJIbl:

l.Meroauveckue yKa3aHUS K MPaAKTHYECKUM/Ta00paTopHBIM paboTam
(Onextponnsiit pecypc)/ Koposun F0.U., I'opoxos JI.B., — Mocka: PTAY-MCXA,
2021 — ObC —«PTAY-MCXA»

HNuTepHer — pecypcebl

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

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

https://e.lanbook.com/books



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

5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI
KoHnTponb 1 olieHKa pe3yabTaToOB OCBOCHHUS y4e€OHOW MUCHUIUIMHBI OCYIIECTBIISETCS
IpernoaaBaTesieM B MpoIlecce MPOBEACHUs YUeOHbIX 3aHATUH B opMe: YCTHOTO OMpoca,
BBITIOJTHEHHSI TECTOBBIX 3aJaHMi, a TaKKe MPOBEICHUS MPOMEKYTOUHOM aTrTecTaliu B

¢dbopMe KOHTPOJIbHOM pabOTh U APYTUX GOPM KOHTPOJIS.

Pe3yabTarhl 00y4eHust

Kpurtepun onenku

MeToabl OLIEeHKH

- c(pOpMUPOBAHHOCTb
IIPEACTABICHAN 0 MecCTe
10763197 B COBPEMEHHOMU
HAy4yHOM  KAapTUHE  MHpA;

MOHUMAHUE PO (PU3UKU B

dopMUpOBaHUN Kpyrosopa u
(YHKIIMOHATBHON TPAMOTHOCTH
YeIoBeKa TUTS pelIeHus
NPAaKTHYECKUX 3a/1a4;

- c(hOpMHUPOBAHHOCTH
cOOCTBEHHOM

IIO3UIINN I10

OTHOUIEHUIO K MHPOpMALIUHU 11O

OnepaTUBHBIN KOHTPOJIb:

- B YCTHOM WJIX IMCBMEHHOU
(opme;

- TECTUPOBAHUE

-B (popMe KOHTPOJIBHOM pabOThI
U Apyrux GopM KOHTPOJIS.

dusuke, noJy4yaeMou u3
Pa3HBIX HICTOYHUKOB

- BIIAJICHUE OnepaTUBHBIN KOHTPOJIb:
OCHOBOIIOJIArarOLMMU - B YCTHOU WJIH
(bU3UICCKUMHU MIOHSITUSIMH, UchbMEHHOH (popme;
TEOPUSIMH, 3aKOHAMU u - TECTUPOBAHUE;

3aKOHOMEPHOCTAMHU; YBEPEHHOE
MOJIb30BaHUE bu3nIecKou
TEPMHUHOJIOTUEN U

CHUMBOJIUKOU

[MPOCMOTP U OLIEHKA OTYETOB MO
MPAKTUYECKUM 3aHSTUSM U B
(dbopMe KOHTPOJILHOUM PabOThI U
npyrux (Gopm KOHTPOJIS.

- BJIaAICHHUC OCHOBHbBIMH

MCTOJaMH HAYUYHOI'O IIO3HAHUA,

UCIONIB3YEMbIMU B (pu3HKe:
HaOro/1eHue, OTMCaHHe,
U3MepeHue, HKCIIEPUMEHT;
yMEHUE o0OpabaThIBaTh,

OrnepaTUBHBIN KOHTPOJIb:

- B YCTHOW WJIM TUCbMEHHOU
(opme;

- TECTUPOBAHUE;

- IPOCMOTP U OLIEHKA OTYETOB

110 MMPAKTUYCCKHUM 3aHATHAM U




OOBSCHATD pe3ynbTaThl

IMPOBCACHHBIX OIILITOB U JICJIATh

BBIBO/JbI, T'OTOBHOCTD u
CITOCOOHOCTH IMIPUMCHATD
MECTOObI IIO3HAaHUA IIpu

PCHICHUHU IIPAKTHYCCKUX 3a1a4

B (hopMe KOHTPOIHHOU PabOTHI
U ApyTrux (hopM KOHTPOJIS.

- chOpMHPOBAHHOCTh
yYMEHUS JlaBaTh
KOJIMYCCTBEHHBIC

OLICHKH " IPOBO/IUTH

pacueTbl 10  XUMHUYECKUM
dbopmMmynam U ypaBHEHUSIM;

- BJIaACHUC I[IpaBUJIaMHU

TEeXHUKH 0OE€30I1aCHOCTH IIpu
HCIIOJIB30BaHNHN XUMHNYICCKHUX

BCIICCTB

OnepaTUBHBIN KOHTPOJIb:

- B YCTHOW WJIM TUCbMEHHOU
(opwme;

- TECTUPOBAHUE;

- IPOCMOTP U OLICHKA OTYETOB
10 MPAKTUYECKUM 3aHATHSIM U

B (popMe KOHTPOJIBLHON pabOTHI
U Apyrux GopM KOHTPOJIS.




