['ocynapcTBeHHOE OrOMKETHOE TTPOGECCHOHANTBHOE
oOpa3zoBaTenbHOE yupexaenne Camapckoi o0macTu
«ChIBpaHCKHI MEMKO-TYMAaHUTAPHBIN KOJIIICIK)

YTBEPXJIEHO

MIPUKA30M JTUPEKTOpa

I'BIIOY «CMI'K»

Ne 144 /01-050x ot 28.05.2020

PABOYAS ITIPOTPAMMA YUYEBHOU JUCIIATLIIVHBI

OVIL.10 PU3UKA
0011€00pa30BaATEJIBHOI0 Y4€0HOI'0 IIUKJIA
NMpPorpaMMsbl MOJATOTOBKY CIIENNAJIMCTOB CPeIHEr0 3BeHa

33.02.01 ®apmanus

0a30B0O# MOJATrOTOBKH

Ce13pans, 2020



OJIOBPEHA CocraBjeHa B COOTBETCTBUH C

METOAUYECKUM 00bEAMHEHHEM (ezepanbHBIM rocy1apCTBEHHBIM
nperoiaBaresei 00pa3oBaTebHbBIM CTAHIaPTOM
o6imeobpazoBarebHOT0 6J10Ka cpearero o0mero oopa3oBaHus,

YTBEPIK/ICHHBIM MIPHKA30M
MunoGpuayku Poccun ot 17 mas 2012
r. N 413 «O0 yrBepkieHHN
(eiepanbHOro rocy1apCTBEHHOIO
00pa3oBaTeabHOrO CTaHgapTa
cpeHero (MmosHoro) obmero

o0pazoBaHus»

PykoBOaMTEIb METOAMYECKOTO 3amecTHTEN b JMPEKTOpa 110 yueOHOM

00beIMHEHUs TTPernoaBaresei pabore

06meodpazoBareabHOro 6J10ka S H.A. Kynukosa

{ = (C.I.3axaposa

[Tporoxon Ne 09 ot 06.05. 2020

CocraBHTeb:

bespykosa J1.B. npenoaasaress [ bIIOY «CMI'K»

DKenepThl:

BHyTpeHHss sKcniepTrsa

Texuuueckas sxcnepTH3a: Bapunogra 0 10.-  3am. aupexropa 1o
yueOHO-METOAMYECKOM
UHCCIIEI0BATENbCKOM
JIeATEILHOCTH

ConepxarenbHas okcnepTusa:  3axaposa C.I'. npenojasareis [ BI1IOY
«CMI'K»

PaGouas mnporpamma paspaborana na ocuose [Ipumepnoil mnporpammut
ob6meoOpazopare/bHOll y4eOHOM aucuuiumnbl «@u3uKa» s npodheccHoHanbHbIX
oGpaszoBare/bHBIX OpraHu3aliil, peKOMEeH/10BaHHON De/iepaibHbIM rOCY/IaPCTBEHHBIM
ABTOHOMHBIM  yupekacHueM «DeJepaibHblii MHCTHTYT pasBuTHa  00pasoBaHmMs
(OI'AY «®UPO») (mporokon Ne 3 ot 21 mrons 2015 r.).




COJEPKXAHHUE

. TIACITIOPT PABOYEM IIPOTPAMMBI VYUYEBHOM

JIACHTUTINHBI

. CTPYKTYPA U COJEPXXAHUE  YYEBHOU
JTIACITUTINHBI

. YCJIOBUS PEAJIM3ALIMU PABOYEN [POIPAMMDI
YUEBHOM AUCLMTUIMHBI

. KOHTPOJIb 1 OLIEHKA PE3VJIbPTATOB OCBOEHI
YYEBHOUN JMCIHHUITIMHDBI

15

18



1. MACHOPT IPUMEPHOM ITPOTPAMMBI YYEFHOM JUCIIUTIJIVHBI
1.1. Oobs1acTh NIPUMEHEHHS NPOTPAMMBI

PabGoyass mporpamMma JUCHUIUIAHBI SIBJISETCS YacThlO MPOrPAMMBbI MOATOTOBKH
CIIEIMAJIUCTOB CpenHero 3BeHa 1o crenuanbHocTH 33.02.01 dapmanms 06a3oBoii
MOJTOTOBKH, pa3pabOTaHHONW B TOCYJapCTBEHHOM OIOKETHOM Mpo(ecCHOHAIBHOM
oOpazoBatenpbHOM  yupexknennn Camapckoit  oOmacti  «ChIBpaHCKHH — MEIUKO-
TYMaHUTapHBIA KOJLIEIX.

1.2. Mecto nucuumiunbl B ctpykrype IIIICC3

Vyeonas gucuuminHa OVYIL10 ®usuka oTHocHTCs K 00HIe00pa3oBaATENbHOMY
y4eOHOMY LUKITy HMpOTrpaMMbl MOJATOTOBKHU CIIELUATMCTOB CPEJAHETO 3BEHA M Yy4EOHOMH
JUCLMILTMHON IO BBIOOPY U3 00s3aTENbHBIX IPEIMETHBIX 00J1acTeH.

1.3. eru u 3aga4M JMCHUIVIMHBI — TPe0OBAaHMS K pe3yJbTaTaM OCBOCHHS
TUCIHUNJIMHBI:
Pabouas mporpamMmma OpHEHTHPOBAHA HA IOCTHXKEHUE CIEAYIOIUX HeJIei:

1. ocBoeHmne 3HaAHMH O (QyHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX M IMPUHIMUIMAX,
JeXalluX B OCHOBE COBPEMEHHOW (DM3MYECKOM KapTUHBI MuUpa; HauOoliee
BaYKHBIX OTKPBITUSAX B 00J1acTU (PM3UKHU, OKA3aBIIUX OMpPEAEIIAIOIIEee BIUsIHNUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUW; METO/IaX HAYIHOTO TIO3HAHUS MTPUPOIBI;

2. OBJIaJileHHe YMEHHUSIMU TIPOBOJIUTH HAOIIOJEHUS, TUIAHUPOBATh M BBIMIOJHATH
OKCIIEPUMEHTBI, BBIABUTATh THUIOTE3bl M CTPOUTH MOJAETH, TNPUMEHSATH
MOJIyYeHHbIE 3HAHMS MO (U3MKE N1 OOBSCHEHUS Pa3HOOOpa3HbIX (PU3UYECKUX
SBJIGHUH M CBOWCTB BEUIECTB; MPAKTUYECKOTO MCIONb30BAHUS (PUIUUECKUX
3HAaHUU; OLICHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH HH(POpMAIHH;

3. pa3BUTHEe TI03HABATEIbHBIX WHTEPECOB, HWHTEUICKTYallbHBIX M TBOPUYECKHUX
CITIOCOOHOCTEM B TMpoliecce MPUOOPETEHUS 3HAHMK W yMEHHUM 10 (U3HKE C
UCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB HMH(POPMAIMM U COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJIOTHH;

4. BocnuTaHue YOEXKIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS 3aKOHOB MPUPOJIBI;
UCIOJIb30BAaHUSl JOCTIKEHUM (UMK Ha Oylaro pa3BUTHSA YEJIOBEYECKOU
UBUJIM3ALMKA; HEOOXOAMMOCTH COTPYJHHUYECTBA B IIPOILIECCE COBMECTHOTO
BBITIOJIHEHUS 3aJ1ay, YBAXXUTEIHHOTO OTHOILICHHWS K MHEHMIO OMNIOHEHTa MpHU
o0CYyXJIeHMH TMpoOJIeM €CTECTBEHHOHAy4YHOr'O0 COJEp’KaHUs; TOTOBHOCTH K
MOPAJIbHO-3TUUYECKOW OIIEHKE HWCIOJIb30BaHUSI HAYUYHBIX JOCTH)KEHHMM, YyBCTBa
OTBETCTBEHHOCTH 32 3aLIUTYy OKPYKAIOIIEH Cpebl;

5. MCNOJIb30BaHHE TNPHOOPETEHHBIX 3HAHWI M YMEHWHl [ peuieHUs
MPAKTUUYECKUX 3a7ad TIOBCETHEBHOM KHU3HH, obOecreueHus 0e30macHOCTU
COOCTBEHHOM JKM3HHM, PALHUOHAIBHOTO MPHUPOAOINOIB30BaHUS M  OXPaHbI
OKpPYaroIlel cpeibl 1 BO3MOKHOCTh IPUMEHEHMS 3HAHUM NPU PELICHUH 3a/1ad,
BO3HHUKAIOIIMX B MOCIEAYIONIEH MpodecCuOHaNbHON 1eATeIbHOCTH.



Pe3yabTaThl 0CBOEHHUS TUCHUILINHBI

OcBoeHue conepkanus JUCHUILTMHBI «Du3nka» 00ecrieunBaeT TOCTHKEHUE
oOyJaromuxcs CIeayoumx pe3yJbTaToB:

JIUYHOCHIHBIX

— YyBCTBO TOPJOCTH M YBaXEHUS K HCTOPUU U JIOCTHIKEHUSM OTEYECTBEHHOM
¢usndeckoil Haykw; (U3MYECKH TPAMOTHOE IOBEICHHE B TPO(ecCHOHATBLHOM
JESITEIbHOCTH U OBITY MPH 0OpalieHny ¢ mpudopaMu U yCTpOICTBaMU;

— rOTOBHOCTh K MPOJODKEHHUIO OOpa30BaHMsA W TOBBIIICHHUS KBaTU(pUKALUU B
n30paHHOM MpodeccnoHaNbHON AESITENPHOCTH U OOBEKTUBHOE OCO3HAHUE POIU
(u3nYeCKUX KOMIIETEHINI B 3TOM;

— YMEHHUE UCIOJIb30BaTh JOCTUKEHHUS COBPEMEHHOW (U3MYECKOW HayKu U
(U3NYECKUX TEXHOJOTUH JJIi MOBBILIEHUS COOCTBEHHOI'O HHTEIIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOU IPO(ECCUOHATIBHON e TEIbHOCTH;

— YMEHHE CaMOCTOATEIbHO JO0OBIBaTh HOBbIE i ce0d (PU3NYECKHe 3HAHUA,
UCIIONb3Ysl IJIs1 TOT0 JOCTYIHbIE HCTOYHUKU MH(OpMALUY;

— YMEHHE BBICTPAaWBaThb KOHCTPYKTHBHBIE B3aWMOOTHOLIEHUS B KOMaHAE [0
pelieHno o0IrX 3a/1ay;

— YMEHHUE YIpaBJsITh CBOEH IIO3HABATENBHOM JEATENBHOCTHIO, IMPOBOJIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJNIEKTYaJIbHOTO Pa3BUTHUS;

MemanpeomemHbix:

— WCTIOJIb30BAaHUE PA3IMYHBIX BHJIOB MO3HABATEIBLHON NEATCILHOCTH JIJISI PEIICHUS
dbu3uYecKuX 3ajay, MPUMEHECHHE OCHOBHBIX METOJIOB IO3HAHMS (HAOJIOJICHMS,
OMHCAaHMs, W3MEPEHHUs, OKCIEPUMEHTA) JUIsi W3YYCHHS PAa3JIHYHbIX CTOPOH
OKpY’KarolIen NEeHCTBUTEIBHOCTH;

— UCMOJIb30BAaHUE OCHOBHBIX WHTEJUICKTYaJIbHBIX OIEpaIiid: MOCTAHOBKH 3aJayH,
dbopMyIUpOBaHUS THUIOTE3, aHalu3a M CUHTE3a, CpPaBHEHUS, O000OIIeHHUS,
CUCTEMATH3allMK, BBIABICHUS TMPUYUHHO-CICACTBEHHBIX  CBSI3CH, TIOWCKa
aHajoroB, (OpPMYyTUpPOBaHUS BBIBOJOB JUIA HW3YYCHHUS Pa3IMYHBIX CTOPOH
GU3NUeCKUX OOBEKTOB, SBJICHUH U TIPOIECCOB, C KOTOPHIMH BO3HHUKACT
HEOOXOJIMMOCTh CTAJIKUBATLCA B MpodeccuoHanbHol cdepe;

— YMEHHE TEHEPHpPOBaTh HACH W OINPEACIATH CPEICTBa, HEOOXOIUMBIC I WX
peanu3aiuu;

— YMEHHE HWCIOJIb30BaTh PA3UYHbICE WCTOYHHMKHU IS TOJYYCHHUS (PU3HUECKOU
uH(pOpMAITH, OIICHUBATh €€ IOCTOBEPHOCTS;

— YMEHHE aHAJIM3UPOBATH U MPEACTABIATH HHPOPMAIIMIO B PA3TUYHBIX BUIAX;

— YMEHHE NYOJIMYHO TPEACTABIATh PE3yiIbTaThl COOCTBEHHOTO WCCIICIOBAHUSA,
BECTU NHUCKYCCHH, JOCTYMTHO M TapMOHUYHO cCoueTas CojJepkaHue U (POpMbI
npeacTaBiIsieMoil nHpopMaIuu;

npeomemublx:
— c(pOPMUPOBAHHOCTh MPEJCTABICHUNA O POJIU U MecTe (U3UKH B COBPEMEHHOM
Hay4yHOW KapTHHE MMpA; MOHUMaHUE (PU3MUECKON CYIIHOCTH HaOJII0JaeMbIX BO



Bcenennoit  sBnenuid, ponu (usmku B (HOpPMHUPOBAHMM Kpyrosopa U
(PYHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs TPaKTUUYECKUX 3a/1a4;

— BJIaJICHUE OCHOBOIOJIATAIOIKUMU (PU3NYECKUMU MTOHATUSIMH, 3aKOHOMEPHOCTSAMH,
3aKOHAaMU U TEOPUSIMH; YBEPEHHOE UCIOIb30BaHUE PU3NUECKONH TEPMUHOJIOTUU U
CUMBOJIMKY;

— BJIAJICHUE OCHOBHBIMM METOJAMH HAYYHOI'O TIIO3HAHUWs, HWCIOJIB3YyEMBIMU B
¢usrke: HaOMIOIEHNEM, OITMCAHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

— yMeHusi o0OpalaThiBaTh pe3yNbTaThl HU3MEpPEHUH, OOHApPYKHUBATh 3aBUCHUMOCTH
MEX1y (QU3NYECKUMHU BEIMYMHAMH, OOBSCHATH IIOJYyYEHHBIE pPE3yJIbTaThl M
JIeNaTh BBIBOJIBI,

— c()OpMUPOBAHHOCTH YMEHHUSI pelIaTh (PU3NUECKUE 3a]]auH;

— c(OpPMHUPOBAHHOCTh YMEHUSI NMPUMEHATH MOJYYECHHbIE 3HAHUS M1 OOBSICHEHUS
YCIOBHM MpPOTEKaHHUsI (PU3MUECKUX SBJICHHM B OpHUpPOAE, MPOodhecCHOHANbHOU
cdepe 1 s TPUHATUS TPAKTUYECKUX PEIICHUN B MOBCEHEBHOM KU3HU;

— c()OPMUPOBAHHOCTh COOCTBEHHOM NO3UIMH IO OTHOIICHHIO K (HU3HUECKOMH
UHpOpMaIUH, OIy4aeMOM U3 pa3HbIX HCTOYHUKOB.

TpeOoBaHUs K YPOBHIO IOATOTOBKHU 00yYAKOUIUXCS

OoOyuamomuecs J0JKHbI 3HATh:

= CMBICJI NMOHATHH: (U3MYECKOE SIBIEHHE, TMIOTE3a, 3aKOH, TEOPHSs, BEIIECTBO,
B3aUMOJICHCTBUE, 3JEKTPOMArHUTHOE IIOJIe, BOJHA, (OTOH, aTOM, ATOMHOE SO,
VOHU3HPYIOLINE U3TyUEHUs, IUIaHETa, 3B€3/1a, TAJIaKTHKa, Beenennas;

- CMBICI (PM3HYECKUX BEJIMYMH: CKOPOCTb, YCKOPEHME, Macca, CHJla, UMILYJIbC,
paboTa, MexaHWYecKash HSHEprusi, BHYTPEHHSS SHEprus, aOCOIIOTHas TeMmIeparypa,
CpeaHsAs KWUHETHYECKas DHEPrus 4YacTUl] BEIIECTBA, KOJWYECTBO  TEIUIOTHI,
AJIEMEHTAPHBIN JICKTPUUYECKUN 3apsifl;

- CMBICJI (PM3HYECKHX 3aKOHOB KJIACCUYECKOW MEXAaHUKHU, BCEMUPHOT'O TATOTEHUS,
COXPAaHEHMUS DJHEPIUM, MMIIyJIbCa M DJJIEKTPUYECKOTO 3apsaa, TEPMOJUHAMUKY,
ANEKTPOMATHUTHON UHAYKIMH, PoTorddeKTa;

- 0 BKJA/ie POCCHHCKHX H 3apy0esKHbIX Y4YeHbIX, OKa3aBIIUMX HauOojbllIee
BIIMSIHUE HA Pa3BUTHE (PUBMKH.

Oo0yuaronuecs 10JKHbI YMETh:

- ONHUCHIBATHL U O0BSCHATH (PM3MUYECKHE SIBJIEHUSI M CBOWCTBA TeJ: JIBI)KCHHE
HEOECHBIX TeJl U MCKYCCTBEHHBIX CITyTHHUKOB 3€MJIM; CBOWCTBA ra3oB, XKUAKOCTEH U
TBEPABIX TEJ; 3JEKTPOMATHUTHYIO HHAYKIHIO, PACIPOCTPAaHEHUE 3IEKTPOMATHUTHBIX
BOJH; BOJIHOBBIE CBOMCTBAa CBETA; M3JIYyYEHUE U IOIJIOLIEHHE CBETA ATOMOM;
dhoTorddexr;

- OTJIMYATH FUIIOTE3bl OT HAYYHBIX TEOPHIA;

- JeJ1aTh BBIBO/IbI HA OCHOBE 3KCIIEPUMEHTAIBHBIX JAHHBIX;

- NPUBOJAUTH NPHUMeEPHI, MOKA3bIBAIOLHE, YTO: HAOIIOACHUS M SKCIEPUMEHT
ABJIIIOTCSI OCHOBOM Il BBIABMIKEHMSI TWIIOTE3 U TEOPHM, IMO3BOJSIOT IMPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOAOB; (PHU3MUECKass TeOopHus [AaeT BO3MOYKHOCTb



OOBSCHATh W3BECTHBIC SIBIICHUS TPHUPOABI M HaydHbIe (DaKThI, MPEACKA3bIBATh CIIe
HEW3BECTHBIC SABJICHUS;

= NPUBOAUTH NPUMEPHI MPAKTHYECKOI0 MCIOJIb30BAHNS (PU3HMIECKUX 3HAHUIM:
3aKOHOB MEXaHHWKH, TEPMOAMHAMHUKU U BIEKTPOAUHAMHUKU B SHEPIE€TUKE; Pa3IMYHBIX
BUJIOB DJICKTPOMAarHUTHBIX M3IyYECHUH Uil Pa3BUTUA PATIUO U TEICKOMMYHHUKAIWM,
KBaHTOBOW (DU3UKH B CO3/IaHUU AJIEPHOU SHEPTETUKH, JIa3€POB;

= BOCIIPUHUMATb M Ha OCHOBE MOJYYEHHBIX 3HAHMHA CAMOCTOSATEIbHO
olleHMBaTh HHPOpPMAITHIO, coaepKanTyrocs B coobmenusx CMU, MaTepHeTe, HaydHO-
MOMYJISIPHBIX CTAThSIX;

- NPUMEHSTH MOJIyYeHHbIe 3HAHMS /ISl pelieHus GU3nIeCKuX 3a1a4;

— OIpeesITh XapaKkTep PU3UUEcKOro mpomecca 1o rpaduky, Tadnue, hopMyie |
- U3MepPATHPAA (DU3NYECKUX BEJIWYWH, MPEJCTABIAS PE3yJbTaThl U3MEPEHUHN C
YYETOM HUX norpeHJHOCTeﬁ*;

HCMO0JIb30BATh NPUOOPETeHHbIC 3HAHUS U YMEHHUS B PAKTHYECKOH NeSITeJIbHOCTH
U MIOBCEIHEBHOM KU3HM:

- JUTst o0ecrieueHus: 0€30MaCHOCTH KU3HEIEATEILHOCTH B IIPOLIECCE UCTIOIb30BaHUS
TPAHCIOPTHBIX  CPEACTB, OBITOBBIX  AJIEKTPOIPUOOPOB, CPEIACTB  paavo- U
TEJIEKOMMYHUKAITMOHHOM CBA3U;

- OLICHKH BJIMSIHUS Ha OpPraHu3M YEJOBEKa W APYrM€ OpPraHU3Mbl 3arpsi3HEHUS
OKpY>KarOILEH CpeIbl;

- pallMOHAILHOTO MPUPOAOTOIb30BAHUS U 3alUTHI OKPY>KAIOIIEH CPEIbI.

1.4. PexoMeHayeMoO€e KOJMYECTBO YACOB HA OCBOEHHE MPOTrPaAMMBbI AU CHUTIIHHBI:

MaKCUMaJIbHOM y4eOHON Harpy3ku oOydarommxcs 152 gacoB, B TOM YHCIIE:
00s13aTeIBHOM ayAUTOPHON yueOHOW Harpy3ku oOy4daronuxcst 125 gacos;
CaMOCTOSTENIbHON paboThl 0OyJaronuxcsi 27 4acoB



2. CTPYKTYPA U COAEPXAHHUE YUEBHOU JUCHUITJINHBI
2.1. O0bem yueOHOM TMCHMILUIMHBI M BHABI Y4eOHOH padoThI

Bup yueOHoi1 padoThI Oo6bem yacos
MakcuMmanbHasi yueOHasi HAarpy3ka (Bcero) 152
Oo0si3aTesibHAs ayIMTOPHAA yyeOHasi Harpy3Ka (Bcero) 125

B TOM YHUCJIC:

PaKTUYECKHE 3aHATUS 64

CamMocrosiTesibHasA paboTa o0yuaroierocs (Bcero) 27

Nrororas arrectaimus B popme nuddepeHInpoBaHHOTO 3a4eTa




HaunmenoBanue
pa3/iesioB U TeM

Coaeprxanue yueOHOro MaTepuasa, JadopaTopHble M NPAKTHYEeCKHe PadoThl, CAMOCTOATEIbHAS
padora o0yyarommxcst

O0nLeM
4acoB

YpoBennb
0CBOEHUS

1

2

4

Bsenenue

duszuka — QyHIaMeHTaIbHAas Hayka O npupojne. EcrecTBeHHO-HaydyHBIH METO] IO3HAHUS, €ro
BO3MOXXHOCTH M TPaHHIIBI IPUMEHHUMOCTH. DKCIIEPHUMEHT U TEOPHS B MPOLECCE MO3HAHUS MPUPOIBI.
MopenupoBanue (GU3MYECKUX SIBICHUH M IpoueccoB. Poyib dKCriepUMEHTa M TEOpUH B IIpoIecce
NO3HaHUSL TpuUpoasl. Pusmueckas BenuyuHA. [lorpemrHOCTH HW3MEpeHH (PHU3MYECKUX BEITUYMH.
@dusnyeckne 3aKkOHBL. ['paHUIBI NPUMEHUMOCTH (u3ndeckux 3akoHOB. [loHsTHE O QuU3HUecKOi
KapTuHe Mupa. 3HayeHue ¢u3uku npu ocsoenuu npodeccuit CI10 u cnenmansuocreit CIIO.

CamocTrosiTeIbHAsE padoTa: MOIroTOBKA JOKIana «Posb GU3MKY B pa3BUTHH TEXHUKU U B MOCH
npodeccun»

PA3JIEJ 1

MEXAHHUKA

Tema 1.1. OcHOBEI
KAHEMATUKHU

KunemaTrnka. Mexannueckoe paBumxenue. llepememenne. Ilyre.  Ckopocts. PaBHOMepHOE
psIMOJIMHENHOE JBUXKEHUE. YckopeHue. PaBHonepemeHHoe npsMonnHelHoe aBuxkeHue. CBoOogHOE
najzeHue. [IBwkeHue Tena, OpOLIEHHOrO IOJ YIJIOM K TOpU30HTY. PaBHOMepHOE IBM)KEHHE 110
OKPYKHOCTH.

HpaKTH‘leCKOG 3aHATHEC. pCHICHUC 3a1a4 C UCII0JIb30BAHUCM (1)OpMy.]'I Ppa3HbIX BUJIOB JIBUOKCHUH.

10

CamocrosiTesibHast padoTa oOyJaronmxcs: peueHue 3aaad no reme «Kunematuka

1-2

Tema 1.2. OcHOBBI
JTUHAMUKHA

3akonbl mexanuku Hbrortona. Ilepsbiii 3akoH Herorona. Cuna. Macca. Mmnynec. Bropolt 3akoH
Hprorona. OCHOBHOW 3aKOH KJIaCCHUYECKOW nuHaMHKHU. Tpetuii 3akoH HproToHa. 3aKOH BCEMHPHOTO
TaroteHus. ['paButarnmonHoe none. Cuna Tspkectu. Bec. CrocoObl m3Mepenust macchl Ten. Cuibl B
MEXaHHKE.

IIpakTH4eckoe 3aHsiTHE: pELICHHME 3a7ad «3aBUCUMOCTb YCKOPDEHMs Tella OT €ro MacChl U CHIIBI,
neiictByromelt Ha Teno. CinoxkeHue cuil. PaBeHCTBO M IPOTUBOINOIOXKHOCTh HAIIPABIEHUS CHJI J€HCTBUS
U MPOTUBOJICHCTBHS. 3aBUCUMOCTh CHJIBI YIPYTOCTH OT Ae(opMariimy

CamocrosiTeqbHasi pa60Ta: IloaroroBka gokiaga <<Heperpy3KH, HCBCCOMOCTD B )KM3HHM YCJIOBCKA»

2-3

Tema 1.3. 3aKoHBI
COXpaHEHHUs B
MCXAaHUKEC

3aKkoHBI COXpaHeHUs] B MeXaHHMKe. 3aKOH COXpaHEeHMs uMmmyibca. PeakTuBHOe nBmxkeHue. Pabora
cuibl. Pabota moreHumanbHbIX cuil. MomtHocTs. DHeprus. Kunernueckast sHeprus. I[loTeHuumanbHas
SHEPrusl. 3aKOH COXPAaHEHHsI MEXaHWYECKOW dHeprud. [IpuMeHeHne 3aK0HOB COXPaHEHHS.

CamocrosiTe1bHasi padora: Pedepar «K.D.1{nankoBckii-OCHOBONIOJIOKHUK KOCMOHABTUKH

Konrtpoubnas padora Nel no reme «Mexanuka»

PA3JIEJ 2

MOJIEKYJIAPHASA ®PU3BUKA u TEPMOJUHAMHMKA

Tema 2.1.
MonekynspHO-

OCHOBHBIE TIOJIOKEHHSI MOJIEKYISIPHO-KMHETHYECKON Teopuu. Pazmepbl u Macca MOJIEKYJT M aTOMOB.
BpoynoBckoe nBmwkenue. Juddysusa. Cunpl U dHEPruss MEKMOJCKYISIPHOTO B3aWMOJCHCTBHUS.

2-3




KHHETHYECKasd TCOpPUs.

W neanbHblii a3

CtpoeHue ra3000pa3HbIX, KUIKUX U TBEpAbIX Ted. CKOPOCTH IBUKEHUS MOJIEKYJ U UX U3MEPEHHE.
WneanpHpiil ra3. JlaBieHue rasza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU Ta30B.
Temnepatypa u ee wu3MepeHue. [a3oBble 3aKOHbl. AOCOJIOTHBIM  Hylb  TEMIEpaTyphl.
TepMoanHaMuuecKkas IIKajga TEMIEpaTypbl. YpaBHEHUE COCTOSHUS WHIEANbHOro rasa. MossipHas
ra3oBasi MOCTOSIHHASL.

HpaKaneCRoe 3aHATHE. peuleHue zpaqbuuecmtx, Ka4eCmeeHHRblX U pac4entHblx 3a0a4 Ha npumeHernue
YPA6HEHUA COCMOAHUA UOeanbHO20 2a3d U uzonpoyeccos.

CamocrosiTesibHasi padoTa: noAroToBUTH A0kjaaa no reme «Ponms MKT B mpupone u TexHuke»,
peleHue 3aja4d o MOJIEKYyIsIpHON (u3HKe, MOAT0TOBKA K KOHTPOJIBHOM padoTe.

Tema 2.2.
OCHOBBI
TEPMOUHAMHUKHU

OcHoBbl TepMoAUHAMMKH. OCHOBHBIC TOHSTUSL U OIpeAesieHUs. BHYTpeHHsIST HEprus CHCTEMBI.
BHyTpennsis »Heprusi wupeanbHoro rasza. Pabora u Temora kak (opMbl mepeaadyd dHEPrUu.
TemmoeMKOCTh.  YaenbHAash TEIUIOEMKOCTh. YpaBHEHHWE TemuioBoro OamaHnca. IlepBoe Hayano
TepMoauHaMuKu. AnuabatHeiii npornecc. [Ipunmun geiictBust TemnoBoit mamuubl. KIIJ[ TemmoBoro
JABUTaTCIIA. BTOpOC Ha4yaJlo TCpMOJUHAMUKHU. TepMOI[I/IHaMI/I‘-IeCKaSI IIKajaa TeMIieparyp. XOJIOIII/I.HI)HBIG
MamuHbl. TensoBele qeurarenu. OXpaHa npupombl.

IIpakTuyeckoe 3aHATHE:pCUHICHUE 3aJad Ha pacuéT paboThl Ta3a NMpPU U3MEHEHUE ero o0bEMa,
NPUMEHEHHUE I[IEepBOro 3aKOHa TEPMOJAMHAMUKH K H30mporeccaMm (rpaguueckue, KaueCTBEHHBIE,
pacyeTHbIC 3a/1aun), pemenue 3aaa4d Ha pacuet KIIJl reroBeix neurareneii.

KonTpoJsbnas pabora Ne2: «OcHOBBI MOJICKYISIPHON GU3UKH U TEPMOAMHAMUKID)

CamocrosiTenbHast padora: pedepatsl 1) «Temnossle ABUraTeay U UX NPUMEHEHHE HAa TPAHCIIOPTE, B
SHEepreTuKe u c/x»; 2)«Metoasl npodunakTuku U OOpbOBI C 3arpsA3HEHHEM OKpYXaroulel cpeasl B
Kanununrpazackoit o6aactu; 3) kpoccBopibl «BHJibl TEMIOBBIX JBUTATENEH

Tema 2.3.
CaolicTBa napos,
KHJIKOCTEH, TBEPAbIX
Ten

CBoiicTtBa napoB. Vcmapenue u koHaeHcaius. HaceimeHHbIH Tap U ero cBoWcTBa. AOGCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3/yXa. Touka pockl. Kunenne. 3aBUCUMOCTD TeMIlepaTypbl KUIIEHUS OT
nasienus. [leperpersiii map U €ro UCIOJIb30BAHNE B TEXHHUKE.

CaoiicTBa xuAKOCTeH. XapakTEpUCTHKA >KHUJKOTO COCTOsSHUS BemecTBa. [loBepXHOCTHBIN cloit
JKUJIKOCTU. DHEPrus MOBEPXHOCTHOTO CJIOS. SIBJIEHWS Ha TpaHUIE >KUIKOCTA C TBEPIBIM TEJIOM.
Kanunnsipusie sBieHus.

CpoiicTBa TBepabIX TeJ. XapaKkTEepUCTHKa TBEPJIOTO COCTOSHHUS BeIeCTBA. YTNpPyrue CBOHCTBA
TBepAbIX Tell. 3akoH ['yka. MexaHuueckue cBOMCTBa TBEpAbIX Tesl. TemioBoe pacuiupeHUe TBEPIbIX
TeJ U KuJKocTel. [1naBienne u kpuctamnu3anus.

IIpakTH4yeckoe 3aHATHE: pELICHUE 3a7a4 Ha OIPEAEIICHHE OTHOCUTEIBHOW BIIAXXHOCTH BO31yXa,
Kod(duIMeHTa MOBEPXHOCTHOTO HATSDKEHUS, pelIeHHe 3a/1a4d Ha IpUMeHeHre 3akoHa ['yka

CamocrosiTebHAas paGOTa: pe(bepaT «3HaUYeHHE BIIAXKHOCTH BO3ayXa IJId ) KUBBIX OPraHU3MOB»
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-coo0uieHne «Morolue cpecTBa - BEUIECTBa MOBIIIEHHON CMauyuBaeMOCTH»

-BbIPpAIIMBAHUC KPHUCTAJIJIOB COJIM B JOMAIITHUX YCJIOBUAX,

-coobuienne «lIpuMeHeHue XUAKUX KPUCTAIJIOB B TEXHUKe». BnusHue nedexkrtoB Ha (uznueckue
CBOMCTBA KPUCTAJIOB.

PA3JIEJ 3.

AJIEKTPOJMHAMUKA

Tema 3.1.
DIIEKTPOCTATUUECKOE
nose

JdylekTpUYeCcKoe MmoJe. OJEKTPUYECKUE 3apsiibl. 3aKOH COXpaHeHus 3apsana. 3akoH KyioHa.
Onekrpuueckoe mose. HampsokeHHOCTh anekTpudeckoro moiisd. llpuHuun cyneprno3uuuu Mojiei.
Pabora cun snekrpocratuueckoro mnoss. [lorenuuan. PasHocTh mOTEHIMANOB. DKBUIIOTEHIIMATBHBIC
noBepxHOCTU. CBSA3b MEXIY HAMpPsHKEHHOCTHIO M PA3HOCTHIO MOTEHIMANIOB AJIEKTPUYECKOTO IOJIA.
Huanexktpuku B anekTpudeckoM none. [lomapuzanus nusinekTpukoB. [I[pOBOJHHUKK B 3JEKTPUYECKOM
none. Konaencaropel. CoemnHeHne KOHICHCATOPOB B 0aTapero. DHEprus 3apsyKEHHOT0 KOHIEHCATOpa.
DHeprus MEKTPUUYECKOTrO MOJIsL.

HpaKTH‘leCKOG 3aHATHE. PCIICHUE 3aJa4 Ha 3aKOH KYJ'IOHa n pacqéT noreHuraaia 3JCKTPHYCCKOIo
110JIsA, ONPCACIICHUC 3JICKTpOéMKOCTI/I KOHACHCATOpa

Kontpoabnas padora Ned: «Dnekrpuyeckoe nosey»

CamocrosiTe;ibHasi padora: 1)cooOmienue «VcTopus pa3BUTHS TMPEACTABICHUN O MPHPOJIC
AJIEKTPUYUECTBAY, 2)U3TOTOBJICHUE MMPOCTEHUIIIETO AIEKTPOMETPA B IOMAITHUX YCIOBHSIX
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Tema 3.2.
ITocTosHHBIN
ANIEKTPUYECKHUI TOK

3aKOHbI MOCTOSIHHOIO TOKA. YCIOBUSA, HEOOXOIUMBIC [UIsi BO3HUKHOBEHHS M TMOJJAEPKAHUS
AJeKTpUYecKkoro Toka. Cuija TOKa M IUIOTHOCTh TOKa. 3akoH Oma ms ydactka nernu 6e3 DJIC.
3aBUCHUMOCTh JJIEKTPUYECKOTO COIMPOTHUBIEHUS OT Marepuana, UIMHbI U IUIOMIA[H TONEPEeYHOro
CCUCHUS MMPOBOJHUKA. 3aBUCUMOCTH SJICKTPHUYCCKOr'0 COMPOTHUBIICHUSA NPOBOJAHHUKOB OT TEMIICPATYPHI.
DNEeKTPOABMKYIIAs CUjla UCTOUYHUKA Toka. 3akoH Oma st monHo# nenu. CoeJuHeHHe TPOBOAHUKOB.
CoenuHeHre MCTOYHMKOB DJIEKTpUUYECKOW »Hepruu B Oatapero. 3akoH Jlxoyms—IJlenna. Pabora u
MOIIIHOCTh JJIEKTPUUYECKOro TOKa. TemnoBoe neiicTBIE TOKA.
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IIpakTHyeckoe 3aHATHE: pEIICHUE 3a]a4 HA ONpPENIEICHUE CUIIbl TOKA, HAMPSKEHUs, CONPOTUBICHUS
IpoBOAHMKOB, DJIC NpOBOJHUKOB.
KonTpoubnas pabora Ned «IlocTOSIHHBIN 3JIEKTPUYECKUI TOK »

CamocrositeibHasi padora 1)coobumenne «lcropus M300peTeHHs TrallbBaHUYECKOTO 3JIEMEHTa» 2)
pedepar «JleiicTBHE IEKTPUUYECKOTO TOKA Ha TENO YesioBeKka» 3) coobmenne «Mepbl 6e30MmacHOCTH
npu paboTe ¢ IEKTPOrprudopamMm»

Tema 3.3.
DJIEKTPUUECKHUI TOK B

DJIEKTPUUYECKHI TOK B OJIYNPoBoAHUKaX. CoOCTBEHHAs TPOBOIUMOCTH MOIYIIPOBOAHUKOB.
[TorynpoBOTHUKOBBIE TPUOOPBHI.
Onexmpuyeckui _mox 6 2azax. [Ilowamue o naasme. OneKmpudeckuu MoK 6  6axyyMe.
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Pa3IUYHBIX Cpeliax
(44)

Tepmoa1eKmpoOHHAs IMUCCUS.
DnekmpuyecKkuti MoK 8 31eKmpoaumax. Inekmpoau3. 3akoHvl snekmponusa. Ilpumenenue snekmpoausa
8 mexHuKe.

CamocrosiTeibHasi padora 1) coobmenue « Ilopaxkenme TokoM B OBITy, IiepBas IOMOIIb
nocrpagasmemMy» 2) pedeparsl «TepMucTOpbl U (OTOPE3UCTOPBI», «AKYyCTHYECKHE CBOMCTBA
nonynpoBonuukos», «I[lmasma u e€ mnpuMeHeHHe», «IIEKTPOHHO-IydeBas TpyOka» 3) pedepar
«[IprMeHeHue 1eKTPoIn3a B IPOMBIIICHHOCTHY.

Tema 3.4.
DJIeKTpOMAarHeTU3M

MarauTHoe mnoJse. BeKTOp HMHIAYKUMHM MAarHUTHOTO Imoyis. JlelicTBME MArHUTHOrO IIOJsA Ha
NPSAMOJIMHEHHBIN MPOBOJHUK C TOKOM. 3akoH Ammnepa. BzaumopeiicTBue TOKOB. MarHuTHbBIA MOTOK.
Pabora no nepemenieHno NpoBOAHUKA C TOKOM B MAarHUTHOM Iosie. JleficTBMe MarHUTHOIO IOJISI Ha
aBwxymuiics 3apan. Cuna Jlopenna. OnpeneneHue yAenbHOrO 3apsja. Y CKOPUTENH 3apsyKEHHBIX
YaCTHIL.

DJIeKTPOMArHUTHAsi MHAYKUOMSA. OJIEKTPOMAarHUTHAas MHAYKUUA. BUXpeBoe 3ieKkTpuyeckoe Mode.
CaMouHayK1Ms. DHEpPryus MarHUTHOTO TOJISl.

IIpakTHyeckoe 3aHsATHe: pELICHUE 3aJay Ha pacyeT Cuibl AMIepa, MarHUTHOTO IIOTOKa, CHJIbI
Jlopennia, pabOTBl TpH TEPEeMEUICHWH IPOBOJHMKA C TOKOM B MAarHHTHOM TIIOJI€ W 3aKOH
3JIeKTpOMarHuTHoM uHaykuuu dapanes

KonTpoubHnas pabora NeS «MarnutHoe nosiey
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CamocrosiTesibHAasi padoTa: peuieHue JIOMalIHUX 3a7ad no Teme «MarHuTHoe Iose», TOKJIaL
«MarnutHas 3anuch HHQOpMaIUny,

PA3JIEJ 4

KOJIEBAHMSA U BOJIHbBI

Tema 4.1.
Mexannueckue
KoJIcO0aHUA M BOJTHBI

Mexanuyeckue koJedanusa. KonebGarenbHoe nBuxkeHue. ['apmonHndeckue kosiebanus. CBoOOIHBIE
MexaHuuyeckue Kosiebanus. JIuHelHble MexaHHuYeckue KosebaTelbHble cuctembl. l[IpeBpalieHnue
SHEpPrUU Npu KosebaTenbHOM JBHXKeHHU. CBOOOJHBIE 3aTyxarolllle MeXaHHUYecKue KoJeOaHus.
BoinyxeHHBIE MEXaHUYECKUE KOJIeOaHMsI.

Yupyrue BosaHbl. [lonepednsie U MPOIOJIBHBIE BOJIHBL. XapaKTEPUCTUKU BOJIHBI. Y PaBHEHHE INIOCKOU
6erymieii BoaHbl. MHTepdepenius BoiH. [Tonarue o nudpaxiuuy BoiaH. 3ByKOBbIE BOJIHBL. YJIbTPa3ByK
U €ro NPUMEHEHHUE.

CamocrtosiTeibHas padoTa coobiieHue Ha TeMmbl: «CelicMU4ecKkre BOJIHBDY, «My3bIKalbHbIE 3BYKH.
[ITym u Ooprba ¢ HUMY, pellieHHe JOMAIIHUX 3ajay.
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Tema 4.2.
DneKTpOMarHuTHBIC
KoJ1e0aHUs U BOJIHBI

DJIeKTPOMarHuTHble KoJse0aHuss. CBOOOAHBIE JIIEKTpOMAarHuTHbIe KojeOanus. [IpeBpamienue
HEPTUU B KOJIOATENbHOM KOHType. 3aTyXalollhe O>JeKTpOMarHUTHble Kosiebanus. ['eneparop
HEe3aTyXaloUUX JJIEGKTPOMAarHUTHBIX ~ KojeOaHui. BbIHYXIeHHbIE 3JIeKTpUUYeCKHe KoJieOaHHUs.
IlepemenHbl TOK. ['eHeparop mnepeMeHHOro TokKa. EMKOCTHOE M HMHAYKTMBHOE CONPOTHUBIICHUS
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MepeMEeHHOT0 ToKa. 3akoH Oma JJisl AJIEKTPUYECKOW IenH MEepeMEeHHOro Toka. PaboTa W MOIIHOCTH
nepeMeHHoro Toka. I'eneparopsl Toka. Tpanchopmatopsl. Toku Bbicokoil wactothl. Ilomydenwe,
nepeaaya u pacupeieieHue JIEKTPOIHEPTUH.

DJIEKTPOMArHUTHbIE  BOJIHBI.  JJIEKTPOMAarHUTHOE  TMOJi€ Kak OCOOBIi  BUJA  MaTepuu.
DneKTpoMarHuTHeie BOJHBL. BuOpatop ['epra. OTKpwITBIA KoseOaTenbHbI KOHTYp. M300pereHue
panuo A. C. IlonossiM. [loHsiTHE O paguocBs3u. IlpruMeHeHne 3JeKTpOMarHUTHBIX BOJIH.

IpakTnyeckoe 3ansitue: BoaHbl

CamocrosiTeibHAas padoTa: MOAroToBKa pedeparoB Ha TeMbl: «BKJIaa OTEYECTBEHHBIX YUCHBIX B
pa3BUTHE CpelncTB CBsi3u», coobmienne «buorpadus A.C.IlormoBay, CoBpemeHHas CIyTHHKOBas CBSA3b.
«TexHuka 6€30MacHOCTH B OOpaIllEeHUH C AIEKTPUIECKUM ToKoM». «I[Ipobrembl sHEprocOepeKeHus»,
«DIeKTPOU3MEPUTETHHBIC TPUOOPHI»

PA3JIEJI 5

OIITUKA

Tema 4.3. CBeroBbIe
BOJIHBI

IIpupona cBera. CkOpOCTh pacHpOCTPaHEHUS CBETA. 3aKOHBI OTPa)KEHMsI W IPEIOMIICHMS CBETA.
[TonHoe oTpaxenue. JInn3el. ['na3 kak ontudeckas cucrema. Onruyeckue nNprudopsl.

BoaHoBble cBoiicTBa cBera. MHTepdepenius cBeta. KorepeHTHOCTh CBETOBBIX  JIyYeH.
Wutepdepennys B TOHKUX TuieHKax. [lomocel paBHoW Tommmubl. Konpma Herorona. Mcnons3oBanue
uHTephepeHIMM B HayKke U TexHuke. [udpakuus ceera. {udpakius Ha 1enu B NapauieibHbIX Jydax.
Hudpakunonnas pemerka. [lorstue o romorpaduu. INonspuzanus nonepeynsix BoiH. [lomspuszanms
ceera. J[BoitHoe nyuenpenomiuenue. [lomapouasl. Jlucnepcus csera.

Bunsr cniexktpoB. CniekTpsl ucnyckanusi. CeKTpsl MOTIIOMEeHHs. Y IbTpaduosieToBoe U nH(pakpacHoe
u3ilydeHus. PentrenoBckue nyyu. MX npupoa u CBOMCTBA.

IIpakTHuyeckoe 3aHATHe: PELICHHE 3a]ad Ha ONpENEeNICHHE CBETOBOTO IOTOKA M OCBEHIEHHOCTH; C
UCIIOJIb30BAaHUEM 3aKOHOB OTPAKEHUS M MTPEJIOMJICHHUS CBETA, MIOJIHOTO OTPAXKEHUS.
KonTpoJsbHas pabora Ne6: «Konebanus 1 BOJIHbI, ONTHKa»

CamocrositesibHas padora: pedepar «ConaHeuHOE W JYHHOE 3aTMEHHE», coodmieHue «Pazputue
MpeJCTaBICHU 0 Tpupojse cBera», «llepBble maru B reoMeTpuueckor onTuke», «JIuH3bl. Cxemsl
M300paXeHH JTyda IPOXOIIEero yepe3 TuH3b, «[longpousisl, NX MpUMeHEHHE B HAyKe U TEXHHUKEY,
«Ponp  CHEKTpOB B HMCKycCTBe», «3alluTa OT JJEKTPOMAarHUTHBIX H3JIydeHUN», pedepar
«YnpTpaduoneroBas karactpoday, «llonstue o mapuukoBom 3¢ dekrer», «Ontuueckue npudopsl. ['na3
KaK ONITUYECKast CTPYKTYPay.

PA3JIEJ 6

3JEMEHTHI KBAHTOBOM ®U3UKH

Tema 6.1. KBanToBas

KBanToBas ontuka. KBantoBas runoresa [Inanka. ®oronsl. Buemnuii potosnexkrpuueckuit 3hdexrt.
Buytpennuit pororpdexr. Tunsl GoTO1€MEHTOB.
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onTuka (44)

IIpakTHyeckoe 3aHsATHE: pEIICHHE 3aJad NMPHU HCIOJIH30BAHWU 3aKOHOB (HOTOA(deKTa Ha OCHOBE
KBAaHTOBBIX HpeHCTaBHCHHﬁ, BBIYUCJICHUC DOHCPTUU U UMITYJIbCa d)OTOHa.

CamocrositeibHasi padora 1) pedepar «lIpumenenune ¢oroaddexra B TexHUKE»; 2) cooOIIEeHUE
«buorpadus Pentrena, M.I1nanka, A.CtoseToBa

Tema 6.2.
dusuka atoma

®u3uka aroma. PazButue B3IJIS10B Ha CTPOEHHUE BEUIECTBA. 3AKOHOMEPHOCTHU B aTOMHBIX CIIEKTpax
Bojiopona. SAnepuas moxens aroma. OmbiTel J. Pesepdopma. Moaens atoma Bomopoaa no H. Bopy.
KBaHTOBBIE reHEepaTOpHI.

I[IpakTuyeckoe 3aHsATHE: H300pKEHUE JUATPAMMBI JHEPTETUYCCKUX YPOBHEH U OIpe/eicHHe
YaCTOTHI U3JIyYCHHS (TIOTJIOMIEHHS) TIPH TIEPEXO0IC aTOMa M3 OJTHOTO COCTOSIHHS B APYTOe; ONpeIeiIiCHUE
SHEPTrUM KBAHTOB IMOTJIAMIEHHBIX U H3JIYYEHHBIX aTOMOB; BBIYHMCIICHHE pajguyca U SHEPruud aroma
BOJIOpPOJIA.

CamocrosiTeibHass padota coodmenue «buorpadus D.Pezepdopna, H.bopay;
coobmenue «[Ipumenenune nazepoB»; pedepar «Posb 0Te4eCTBEHHBIX YUEHBIX B CO3JaHUH JIA3€POB)»
Ha3eprIe TCEXHOJIOTHHU U UX HCIIOJIB30BaHUC.

®dusuka aToMHOro sjapa. EcrecTBeHHas paJMOAaKTHBHOCTb. 3aKOH pPaJUOAaKTUBHOIO pacnaja.
CriocoObl  HAOMIOACHUST W PETrUCTpaly  3apsoKeHHbIX vacTull. ODddexkr Basmosa-Uepenkona.
Crpoenue aToMHOro sifipa. JleekT Macchl, SHEPrus CBsI3U M YCTOHYMBOCTb aTOMHBIX sijiep. SnepHble
peakun. VckyccTBeHHast pagMOakTHBHOCTH. [lenmeHue Tspxenbsix sipep. LlemHast simepHas peaxiws.
VYnpasnsiemass nenHas peakuus. SnepHsiii peakrop. IlonmyueHne paauoaKkTHBHBIX H30TONOB M X
npruMeHeHne. bronornyeckoe 1eiHCTBHE PaJOaKTUBHBIX H3JTyUYEeHUH. DJIeMEeHTapHbIC YaCTHIIbI.

IIpakTH4Yeckoe 3aHATHE: pELICHUE 33124
Koutpoabnas padora Ne 7 «kKBanroBas ¢pusznka»

CamocrosiTeibHast  pabora: cooOmenue  «VcTtopusi  OTKpBITHS ~ SBICHHUS ~ €CTECTBEHHOU
pammoaktuBHOCTH bekkepenem»; «UccnenoBanusi M.CxmagoBckoit u II. Kropu u  oTkpeITHE
pPaZMOaKTUBHBIX AIIEMEHTOB»; pedepaT «MaHXITTEHCKUI MPOEKT (OCYIIECTBIEHUE TMEPBOM IIEMHOM
SJIEpHON peakiun)y; pedepat «bopb0a yueHBIX 32 MUPHOE UCTIOIB30BAHNE AaTOMHOMN YHEPTUN»
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JudpdepeHupoBaHHbIN 3a4eT

Jnist XapaKTepUCTUKU YPOBHS OCBOSHMS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIeyIolue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — PenpOAYKTUBHBIN (BBITIOJIHEHUE IEATEIBHOCTH 110 00pa3Ily, MHCTPYKIIUU UJIH MTO0JT PYKOBOACTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIILHOE BHITTOJTHEHHE JICATEIILHOCTH, PeIlIeHHe TPOOJIEMHBIX 3a/1a4)




3. YCJI0OBUA PEAVINBAIINU JTUCHUITJINHBI

3.1. TpeOboBaHusi K MUHMMAJbHOMY MAaTEPHAJIbLHO-TEXHUYECKOMY 00eCIedeHUI0

OcBoeHue mnporpaMMbl JIUCHUIUIMHBI «®PuU3MKa» MpeArnojaraetT Haluuyue B

npodeccruoHanbHOMI oOpazoBarenbHON OpraHu3alllu, peanu3yroniei
o0pa3oBaTeNnbHYIO MPOrpaMMy CPEeIHET0 OOLIEro 00pa3oBaHus B Mpe/enax OCBOCHUS
[MIIICC3 CIIO na 6a3e OCHOBHOro 00ImIero oOpa3oBaHus, y4eOHOro KaOWHETa, B
KOTOPOM HMMEETCS BO3MOXHOCTh 00€CHeunTh CBOOOJHBIN TOCTyn B MHTEpHET BO
BpeMs y4eOHOIO 3aHITHS U B IEPHOJ, BHEYYEOHOM AESATEIBHOCTU O0YYAOIINXCS.

B cocraB kabuHeTa (GU3MKK NOJDKHA BXOAWUTH JabopaTopusi ¢ JabOpaHTCKON
koMHaToH. [lomemienne kabuHeTa (U3HKK JOJDKHO YJOBJIETBOPATH TPeOOBAaHUSAM
CaHuTapHO-3MMHIEMUOJIOTHICCKUX MpaBuil 1 HopMmaTtuBoB (CanlluH 2.4.2 Ne 178-02)
U OBITh OCHAIIEHO THUIOBBIM OOOPY/IOBAaHMEM, YKa3aHHBIM B HACTOSIIUX
TpeOOBaHUIX, B TOM YHUCIIE CICIHAIU3UPOBAHHON yueOHON MeOeNblo U CpelICTBaMU
oOy4eHHs, JOCTaTOYHBIMU JIJISi BBIIIOJIHEHHS TPeOOBaHUN K YPOBHIO MOATOTOBKHU
00yJaroImmxcs.

B kabunere NOMKHO OBITH MYJIBTUMEIUITHOE 00OPYAOBAHME, MOCPEACTBOM
KOTOpPOTO  YYaCTHHUKH 00pa3oBaTelbHOrO Mpolecca MOryT IPOCMaTpUBaTh
BU3YyaJIbHYIO0 MH(GOPMAIINIO 10 (PU3UKE, CO3/]aBaTh MPE3EHTAIUH, BUI€OMaTEPHAIIbI U
T. 1.

B coctaB yueOHO-METOIUYECKOTO U MaTepUATbHO-TEXHUYECKOTO 00eCeYeHHs
MIPOTPaMMBbI TUCIUATITUHBI « DU3HUKAY TOJDKHO BXOIUTH:

— MHOTO()YHKIIMOHAJIbHBIN KOMIUIEKC TPEnogaBaTes;

— HarJIAIHbIE TIOCOOMST (KOMIUIEKThI Y4eOHBIX TaOnuIl, TutakaTel: «Dusznueckue
BETMYUHBI M (PyHIaMEHTaJbHBIE KOHCTaHThI», «MeXIyHapoaHas cucTeMa
enuaul; CHy», «llepuoanueckas cucreMa XUMHUYECKUX »djeMeHToB J[. U.
MenneneeBay, MOPTPETHI BHIIAIOIIUXCS YUCHBIX-(PU3UKOB H ACTPOHOMOB);

— uH(OPMAITMOHHO-KOMMYHUKATHBHBIC CPECTBRA,;

— DKPAHHO-3BYKOBBIE IMOCOOUS;

— KOMIUJIEKT 3JIEKTPOCHa0KeHusl kabuHeta pu3uku;

— TEeXHUYECKHE CPEeACTBA 00YUCHHUS,

— JIEMOHCTpaIlMOHHOe 00opynoBaHue (OOIIEero Ha3HAYEHUS W TEMaTUYECKHUE
HaOOpKI);

— nabopatopHoe 000py10BaHME (00IIEero Ha3HAYCHUS U TEeMaTUYECKUEe HaOOphl);

— CTaTUYECKHUE, TMHAMUYECKHUE, IEMOHCTPAIMOHHBIC U Pa3aTOYHbIC MOJIEIH;

— BCIIOMOTaTeIbHOE 000pyI0BaHUE;

— KOMIUIEKT T€XHUYECKOW JOKYMEHTAllMM, B TOM YKCJIE€ NAcropTa Ha CpeAcTBa
oOy4eHwUs, HHCTPYKIIUU 10 UX UCTIOIH30BAHUIO M TEXHUKE 0€3011aCHOCTH;

— OMOIMOTCYHBIN (POHI.

B OubnuoTeunslit GoHI BXOIAT YUeOHUKH, yUeOHO-METOANYECKNE KOMIUIEKTHI
(YMK),



00eCIeuynBaIINe OCBOCHUE AUCIUIUTMHBI «DHU3uKay, peKOMEH/IOBAHHBIE WIIH
JOMYIIEHHBIE 11  MCHOJB30BaHUS B NpodeccHoHaIbHBIX 00pa30BaTENbHbIX
OpraHu3alMsIX, PEeATU3YIOIINX O00pa30BaTEbHYI0 MNPOrpaMMy CpEAHETro OOIIero
obpazoBanus B mnpenenax ocBoenus I[IIICC3 CIIO na 6a3e OCHOBHOrO OOIIEro
obpazoBaHus. bubmuorednsiii (oHA MOXKET OBITh JONOJHEH (PU3HUYECKUMHU
SHUUKIONEAUSIMHU, arjacaMu, CIOBapsIMU M  XpecTomMaTHed 1o  (u3uke,
CIpPaBOYHUKAMHU 1O (QU3UKE U TEXHUKE, HAYYHOM M HAYyYHO-TIOMYJSPHOU
JTUTEPATypOU €CTECTBEHHO-HAYYHOTO CO/ICPKaHMUS.

B mporiecce ocBoeHUs MporpaMMbl TUCIATUTAHBI «DU3UKa» CTYIAEHTHI TOJDKHBI
MMETh BO3MOXXHOCTH JIOCTYyMa K 3JIEKTPOHHBIM Y4YEOHBIM MaTepuajiaM 1o (pu3uke,
UMCIOIHUMCS B CBOOOZHOM JOCTymne B ceTu MHTEpHET (PIEKTPOHHBIM KHUTaM,
MpaKkTUKyMaMm, TectaM, Matepuanam EI'D u ap.).

3.2. UndopMmanmonHoe odecnevyeHne o0yueHmst
Ilepeyenr  pexkoMeHAyeMbIX  Y4eOHbIX uM3aaHuMil, WMHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPbI

OCHOBHBIC HCTOYHUKH:

1. /lmumpuesa B. @. ®usuka s npodeccuil U CrenuaaTbHOCTEN TEXHUYECKOTro
npoduns: y4yeOHUK JUisi 0O0pa3oBaTeNbHBIX YUpPEXKICHUM cpea. mpod.
obpazoBanus. — M., 2014.

2. /Imumpuesa B. @. Ousuka ansa npodeccuii U ciennaibHOCTeH TEXHUYECKOTO
npodunsa. COopHUK 3a7a4: yued. mocoOue aist 00pa3oBaTEIbHBIX YUPEKICHUN
cpen. npod. obpazoBanus. — M., 2014.

3. Imumpuesa B. @., Bacunves JI. . duzuka ans npodeccuit U ciennaibHOCTEH
TexHuyeckoro mpodwmis. KoHTpoipHbie MaTepuanbl: y4el. mocodus s
yupexaeHuil cpen. npod. oopazosanus / B. @. Jimutpuena, JI. . Bacunbes.
— M., 2014.

4. JImumpuesa B. @. ®uzuka nis npodeccuii U CHeruaibHOCTeH TEXHUYECKOTO
npoduiisa. JlabopaTopHBIM MPaKTUKYM: y4eO. MOCOOUs JIsl YUPEKICHUN CPe]l.
npod. obpazosanus / B. ®. [Imutpuena, A. B. Kopxyes, O. B. Mypra3zuna. —
M., 2015.

5. [Imumpuesa B.®. ®uszuka nis mpodeccuil U CrenualTbHOCTeH TeXHUYECKOTo
npoduis: JJIEKTPOHHBIM y4eO.-MeTOA. KOMIUIEKC JUIsi 00pa3oBaTeIbHBIX
yapexJieHuit cpe. mpod. odpazoanus. — M., 2014.

6. Amumpuesa B. @. ®usuka nia npodeccuil U CreruaibHOCTEH TEXHUUECKOTO
npouiis: 3IEKTPOHHOE Y4yeOHOe wu3laHue (MHTEPAKTUBHOE 3JIEKTPOHHOE
MPUJIOKEHHE) JJIs1 00pa3oBaTEIbHBIX YUpPEXKIEeHUN cpel. nmpod. oOpa3oBaHUsI.

— M., 2014.

7. Tpogumosa T. U., Dupcos A. B. duzuka mis npodeccuii U CrenuaabHOCTeH
TEXHUYECKOTO M €CTECTBEHHO-Hay4dHOro mpodwunei: Pemenus 3amad. — M.,
2015.

8. Tpogumosa T. U., Dupcos A. B. Duzuka. CnpaBounuk. — M., 2010.



9. Qupcos A. B. ®usuka ansa npodeccuil U CrHENUATBHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-HAYyyHOro  mpoduiieil:  y4yeOHUK Ui 00pa3oBaTeNbHBIX
yapexaeHuit cpen. npod. odpazopanus / moa pen. T. U. Tpodumonoit. — M.,
2014.

10.Camotuinenko IIL.U., Cepeees A.B. @usuka: VYUeOHHK JUIi CPEIHUX
CIIeIMAJIbHBIX YUeOHBIX 3aBefieHu. — M.: Akagemus, 2014

11.PeivkeBuy A.I1. CoopHuk 3anau o pusuke 9 - 11 k. - M., JIpoda, 2015

JlonotHUTE IbHbIE UCTOYHUKH:

1. Msxumes I'.f. u np. ®usuka. 10,11 k1. - M., Ipoda, 2014

2. I'enpenmreiin JI.D., Juxk IO.MU. Pdusmka. Yuebnmk mrg 10,11 k1. —
M.:IIpocsemenue, 2005.

3. Komxun H.U., BacunpuukoBa E.H. Dnementapnas ¢usuka: CrpaBoYHHK. —
M.: Breicmas mikoja, 2003.

4. Kabapaun O.®., OpnoB B.A. DkcriepuMeHTanbHbie 3a0aHus o ¢pusnke. 9—11
KJacchl:  yuyeOHoe TmocoOue Juisi  ydamuxcs — 0011eoOpa3oBaTelbHbIX
yupexaennil. — M.: IIpocsemenue, 2001.

5. JlabkoBckuii B.b. 220 3amay no ¢u3uke ¢ pelIeHUsIMU: KHUTA JUIsl y4alTuxcs
10—11 k1. oOmeoOpazoBarenbHbIX yupexaeHuit. — M.: [Ipocsemenue, 2006.

HNHTepHeT-pecypcenl:

1. www. fcior. edu. ru (denepanbHblii HEHTP UH(OPMALIMOHHO-00pa30BaTEIbHBIX
pPECypcoB).
2. wwww. dic. academic. ru (Akagemuk. CIOBapy M SHITUKJIOTICIVH).
3. www. booksgid. com (Books Gid. DnekTporHast OnbIMoTeKa).
4. www. globalteka. ru (I'moGanteka. I'noGambHas OWOIMOTEKa HAYYHBIX
PECYpCOB).

5. www. window. edu. ru (EmuHoe oOKHO J1oOCTyma K oOpa30oBaTeIbHBIM

pecypcam).

WwWW. St-books. ru (JIyurmias yueOHast nurepatypa).

7. www. school. edu. ru (Poccuiickuii 00pa3oBaTenbHbINA MOPTAL. JlOCTYITHOCTD,
Ka4ecTBO, 3P (HEKTUBHOCTH ).

8. www. ru/book (DnexTpoHHass OMOIMOTEUHAS CUCTEMA).

9. www. alleng. ru/edu/phys. htm (O6pa3oBarenbhubie pecypchl MHTepHeTa —
duzuka).

10.www. school-collection. edu. ru (Emgunas xojuteknms IUQPPOBBIX
00pa3oBaTeNbHbIX PECYPCOB).

11.https//fiz.1september. ru (yue6HO-MeTOAMYECKas razeTa «Duznkay).

12.www. n-t. ru/nl/fz (HoGeneBckue aypeatsl o pu3mKe).

13.www. nuclphys. sinp. msu. ru (Anepnas pusuka B laTepuere).

14.www. college. ru/fizika (IloaroroBka k EI'D).

15.www. kvant. mccme. ru (Hay4yHO-TIOMYJSPHBIA (PU3MKO-MATEMaTUUECKUIl
KypHan «KBaHT»).

16.www. yos. ru/natural-sciences/html (ecTecTBeHHO-HAY4YHBIH >KypHAII s
Mosoaexu «IlyTe B HayKy»).

o



4 KOHTPOJIb 1 OLIEHKA KAYECTBA OCBOEHUA AWUCHUIIJIMHBI

Conep:xkanue
00y4eHus

Conepxxkanue 00y4eHust
XapaKTepuCTHKA OCHOBHBIX BH/I0B AeATeIbHOCTH
CTYJACHTOB
(Ha ypoBHe y4eOHBIX 1eiiCTBHI)

Beenenue

YMeHUSI NOCTAaHOBKHU LIENEN NESITENbHOCTH, TUIAHUPOBAHUS
COOCTBEHHOM NEATEIBHOCTU JUISL JOCTUKEHUS
ITIOCTABJICHHBIX LETeH, IIPEABUICHUS BO3MOXHBIX
pEe3yJbTaTOB dTUX ACHUCTBUM, OPTaHU3ALMN CAMOKOHTPOJIS U
OIIEHKH MOJIyYEHHBIX PE3YJIbTaTOB.

Pa3BuTHe cnocoOHOCTHU SICHO M TOYHO U3JIaraTh CBOM MBICIIH,
JOTMYEeCKH  OOOCHOBBIBATH  CBOIO  TOYKY  3pEHMS,
BOCIIPUHUMATh W AaHAJU3UPOBATh MHEHUS COOECEIHUKOB,
IIpU3HAaBas IPaBo IPYroro 4ejaoBeKa Ha HHOE MHEHHE.
[IpousBenenne u3MepeHust GU3NUECKUX BEJIMYMH U OLIEHKA
IPaHULbI IOTPELIHOCTEN U3MEPEHUM.

[IpencraBienne rpaHULbl MOTPEIIHOCTEW W3MEPEHUN MpHU
MOCTPOEHUU Tpa(HKOB.

YMeHue  BbICKA3bIBaTh  TUINOTE3bl I OOBSICHEHUS
HaOII0TaeMBIX SIBJIEHUH.

YMeHue npeasiaratb MOJIEIH SBICHUM.

VYkazaHue rpaHull IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
N3noxeHne OCHOBHBIX ITOJOKEHUW COBPEMEHHOW Hay4yHOU
KapTUHBI MHpA.

[IpuBenenue MpuMEpoOB BIUSHUS OTKPHITHM B (pu3uke Ha
IIPOrpecc B TEXHUKE U TEXHOJIOTUHU ITPOU3BOJICTBA.
Ucnons3zoBanne NuTepHeTa aiist morcka nHdopmamu

Mexanuka

Kunemaruka

[IpeacraBnenue MEXaHUYECKOTO JIBYDKCHUS Tena
YpaBHEHUSIMU 3aBUCHUMOCTH KOOPJIMHAT M MPOEKIuen
CKOPOCTHU OT BPEMEHH.

[IpencraBiieHre MEXaHUYECKOTO JABUKEHUS Tena rpadukaMu
3aBUCHUMOCTH KOOPAWMHAT M TMPOEKIHEHl CKOPOCTU OT
BPEMEHH.

OnpeneneHve KOOpAMHAT MPONUJAEHHOTO MyTH, CKOPOCTH U
YCKOpEHHS Tena Mo rpadukaM 3aBUCHMOCTH KOOPJAWHAT U
MPOEKUUN CKOPOCTU OT BpemeHu. OmnpenesieHue KOOpAUHAT
NPOMJIEHHOTO TYTH, CKOPOCTH U YCKOPEHUs Teja [0
YpaBHEHUSM 3aBUCUMOCTH KOOPJIUHAT U MPOCKIIUNA CKOPOCTH
OT BPEMEHH.

[IpoBeaeHne CpaBHUTEIBLHOTO aHalW3a PaBHOMEPHOIO U
paBHONEPE-MEHHOTO JIBHXKEHHM.




Ykazanue UCIIOJIb30BaHUS MOCTYNaTEIbHOIO U
BpaIaTEIbHOTO JIBU-)KECHUH B TEXHUKE.

[IpuoOperenue ombiTa pabOTHl B TPYIIE C BBHINOIHEHUEM
PA3JIMYHBIX COLIMATBHBIX POJIEH.

Pa3paboTka BO3MOXKHOM CHCTEMBI JEHCTBUIN M KOHCTPYKITUU
U1l DKCIIEPUMEHTAIBHOTO OMNPEACIICHUS] KUHEMATUYECKUX
BEJINYMH.

[IpeacraBnenne wHGOpPMANMKM O BUAAX IBIWKECHUS B BUIE

TaOJIUIIBI

3aKkoHbI COXpaHECHUA

B MEXaHHUKE

[IpumeHeHne  3aKOHA  COXPAHEHUS  MMITyJbCa  JUIA
BBIYUCJICHUA  U3ME-HEHHHW CKOpOCTEHM Tel IpU  HX
B3aUMOJECHCTBUIX.

WN3mepenue paboTbl CHJI W HU3MEHEHHWE KHHETUYECKOU
SHEpruM Tena. Beruucienne pabOTbl CUI U HU3MEHEHHUS
KMHETUYECKOW DHEPIUM Tena. BelunciieHne NOTEHIUAIBbHON
SHEPIHHA TeJI B TIpaBUTAMOHHOM 1mone. OmnpeneneHue
NOTEHIUAIBHON YHEPIUH YIPYro 1e(OPMUPOBAHHOTO Tela
10 U3BECTHOM Ae(OPMALIMH U )KECTKOCTHU Tea.

[IpruMmeHeHne 3aKOHA COXpPAHEHUS MEXAHWYECKOW JHEPTHUH
IIpU  pac-yerax  pe3yibTaTOB  B3aMMOJCUCTBHUM  TEN
IPaBUTALIMOHHBIMYU CHJIAMU U CUJIAMH YIIPYTOCTH.

VYka3zaHue rpaHul] NPUMEHUMOCTH 3aKOHOB MEXAHHKH.
Vkazanue y4yeOHBIX NHMCLUMIUIMH, NPU U3YYEHUH KOTOPBIX
VICTIOJIB3Y FOTCS 3aKOHBI COXPaHEHHUs

2. OcHOBBI MOJIEKYJAPHON (PU3UKH M TEPMOJAHUHAMUKHU

OcHOBBI
MOJIEKYJISPHOM
KHHETHYeCKOM

TEOPUM.

HNpeanbHbli ra3

BrlinonHeHne 3KCNepUMEHTOB, CIyKaluX JJIsi 000CHOBaHUS
MoOJIeKyIsipHO-KuHeTHUecKoi Teopun (MKT).

Pemenne 3amad ¢ NPUMEHEHHWEM OCHOBHOTO YpPaBHEHMS
MOJIEKYJIIPHO-KUHETHYECKOM TEOPUU T'a30B.

OmnpeneneHre mnapaMeTpoB BEIIECTBA B  ra3000pa3HOM
COCTOSHMM HAa  OCHOBAaHMM  ypPaBHEHUS  COCTOSHHUS
UJEAIBHOIO rasa.

OmnpeneneHue mnapaMeTpoB BEIIECTBA B  ra3000pa3HOM
COCTOSSHUM U TMPOUCXOMASIIHUX TPOLUECCOB MO rpadukam
3aBucumoctH p(T), V(T), p(V).

DKcnepuMeHTallbHOE uccienoBanue 3aBucumoctu p (T), V
(T), p (V).

[IpeacraBnenue B BUlie rpa)uKOB U30XOPHOr0, U300apHOTO
U U30TEPMHUYECKOTO MPOLECCOB.

Brruncnenune cpegHell KMHETUYECKOM JHEPIUMU TEILUIOBOI'O
JBH>KCHUS

MOJIEKYJI IT0O U3BECTHOM TEMIIEPATYpE BELIECTBA.
Bricka3piBaHue THnoTe3 Asisi OOBSICHEHUs HaOIIOAaeMbIX




SIBJICHU.
VYkazaHue rpaHull TPUMEHUMOCTH MOJICNIA «UACATIbHBIA Ta3y
u 3akoHOB MKT

OcHOBBI

TEPMOJINHAMUKH

WN3mepenue  konuyecTBa  TEIUIOTHI B Ipolieccax
TEIUIONEPENAYH.

Pacyer  konmmdecTBa  TEIUIOTHI, HEOOXOAMMOIO  JUIS
OCYILIECTBIICHUSI 3aJaHHOIO IIpoliecca € TEIUIoNepenadyei.
Pacuer M3MeHEHUs BHY-TPEHHEW 3HEPruu Tej, padboThl U
MEepPEeJaHHOTO0 KOJMYECTBA TEIUIOTHI C HCIOJIb30BAaHHEM
MIEPBOTO 3aKOHA TEPMOJUHAMUKH.

Pacuer pa0oThl, coOBepiIEeHHOW Ta3oM, 1O Trpaduky
3aBucuMocTH p (V).

Boruncnenue paboThl Tra3a, COBEPUIEHHOM NPU U3MEHEHUH
COCTOSIHUS 110 3aMKHyTOMY LuKiy. Beruncnenue KIIJ[ npu
COBEpUIEHMHM Ta30M paboThl B TMpolieccax HW3MEHEHUs
COCTOSIHUS 110 3aMKHYTOMY IUKIY. OOBsICHEHHE TPUHIIUIIOB
JEHCTBUS TEIUIOBBIX MalIUH. JleMOHCTpanus poiau (GU3MKHU B
CO3/IaHHHU U COBEPIICHCTBOBAHUU TEIJIOBBIX JIBUTaTEJICH.
N3noxeHne cyTH 3KOJIOTMYECKUX MPOOIIeM, 00YCIOBICHHBIX
paboToli TEIUIOBBIX ABUTATENCH M TMPEATOKEHHUE MYTH HUX
pEIICHUS.

VYka3zanue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJAMHAMHUKH.
YMeHue BeCTH AMAJOT, BHICAYIIMBATh MHEHHE OMNIOHEHTA,
y4acTBOBATh B IUCKYCCHH, OTKPHITO BBIpAXKAaTh U OTCTAHBATh
CBOIO TOUKY 3PEHUS.

VYkazanue y4yeOHbIX AMCLUMIUIMH, IPU H3YyYEHUU KOTOPBIX
UCTIOJIb3YIOT y4eOHBIN MaTepuanl «OCHOBBI
TEPMOANHAMHKI

CaoiicTBa napos.,
JKHIKO-
CTei, TBePAbIX TeJl

N3mepenue BiIaXHOCTH BO3yXa.

Pacuer KkonuyecTBa  TEIJIOTHI, HEOOXOAUMOIO IS
OCYILIECTBJIIEHUS TpOLECcca IMEPexoaa BEUIECTBAa U3 OJHOTO
arperaTHoro COCTOSIHUS B IPYTO€.

OKCIEPUMEHTAIBHOE HUCCIECAOBAHUE TEIUIOBBIX CBOMCTB
BellecTsa. lIpuBeneHne npuMepoB KaWUISIPHBIX SIBJICHUH B
OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne MexXaHMYECKUMX CBOMCTB TBEPHABIX  TEI.
[Ipumenenre (QU3NYECKUX TMOHATANA W 3aKOHOB B y4eOHOM
MmaTepuase npodeccuo-HaJIbHOTO XapaKTepa.
Ucnonws3zoBanne MuTepHeTa sl moucka wHOOpPMAIUU O
pa3paboTKax M MPUMEHEHHUAX COBPEMEHHBIX TBEPIBIX H
aMOp(HBIX MaTEPUATIOB

3.2JeKTPOAMHAMHUKA

DJIeKTPOCTATUKA

Breruncienue CUJI B3aUMOJIEUCTBUA TOUEYHBIX
BJIEKTPUYECKUX 3apSA0B.




BrlunciieHre HanpsyKeHHOCTH AJIEKTPUYECKOTO MOJIS OJJTHOTO
Y HE-CKOJIbKUX TOUEUYHBIX JIEKTPUUECKUX 3aPSAIOB.
BrrunciieHne moTeHuuana 3JIEKTPUYECKOrO MOJISl OJHOTO U
HECKOJIBKMX TOYEYHBIX AJIEKTPUUYECKUX 3apsnoB. M3mepeHue
Pa3HOCTH NOTEHIUAJIOB.

N3MepeHne 3HEPTUM AJIEKTPUUYECKOTO OIS 3apsiKEHHOTO
KOHJIEHCA-TOpa.

Bpruucnenne sHEpPrum 3JIEKTPUUECKOTrO IMOJA 3apsSKEHHOTO
KOH/JIEH-CATOpa.

PazpaboTka maHa W BO3MOXKHOM CXEMBI  JIEUCTBUU
OKCIEPUMEH-TAJIBHOIO  OMNPEIEICHUs]  JJIEKTPOEMKOCTH
KOHAEHCATOpA W  JUAJIEK-TPUYECKOW  MNPOHUIAEMOCTH
BEILIECTBA.

[IpoBeneHue CpaBHUTENBHOIO aHajlW3a I'PABUTALMOHHOTO U
3JIEK-TPOCTATUYECKOTO IOJIEH

Tlocmosannvit mox

N3mepenrne MOIIHOCTH 3JIEKTPUYECKOro Toka. M3mepeHue
OJ1C ¥ BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.
BrinonHeHne pacyeTroB CHIIBI TOKAa W HaIpsSKEHUM Ha
ydacTKax 3JeKTpuyeckux 1eneil. OObsICHEHHE Ha MpUMepe
AJEKTpUUYECKON 1ienu ¢ aByMsi uctounukamu toka (31C), B
KaKOM CIIy4yae MCTOYHHUK 3JIEKTPUYECKON SHEpPruu paboTaeT
B PEXKUME reHepaTopa, a B KaKOM — B PEKUME OTPEOUTEIs.
Onpenenenue TeMnepaTypbl HUTH HakanuBaHus. M3MepeHue
ANEK-TPUYECKOTO 3apsAia dJIEKTPOHA.

CHsiTHE BOJIBTaMIIEPHOU XapaKTEPUCTUKU JTUOJA.
[IpoBeneHne CpaBHUTEIBHOTO aHAJIN3A MTOJTYITPOBOJHUKOBBIX
JIAOJIOB U TPUOJIOB.

Ucnons3zoBanne WuTepHeTa sl moucka uHOOpPMAIMU O
MEPCIEKTUBAX PA3BUTHS IMOJIYIIPOBOIHUKOBON TEXHUKHU.
YcTaHOBKa MPUUYUHHO-CIIEACTBEHHBIX CBSI3EN

Maenumnovie senenus

N3mepenre HHAYKIIMY MAarHUTHOTO NOJis. BerunciieHue cui,
JIel CTBYIOIIMX Ha MPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.
Bpruncnenne cuii, 1EMCTBYIOIIUX Ha JJIEKTPUUECKUM 3apsi,
JIBIKY-IITUNCA B MATHUTHOM TIOJIE.

HUccnenoBanue sBIEHHUM DIEKTPOMArHUTHOW HWHIYKIIUU,
CaMOMH-IyKIINH.

Brruucnenne s3Heprum MarHuTHOTO TOJIS.

OObsicHEHUE TTPUHIIUIIA ICUCTBUS DJIEKTPOIBUTATEIIS.
OO0ObsAcHEHHE MIPUHIIUIIA JICUCTBUS reHeparopa
AJIEKTPUUYECKOTO TOKA M JICKTPOU3MEPUTEIIBHBIX MPHUOOPOB.
OObsicHeHHE TIpUHIIMIIA JEUCTBUS Macc-crekTporpada,
YCKOPUTENEH 3apsSKEHHBIX YaCTHIL.

OObsicCHEeHHE PO MArHUTHOTO TMOJS 3€MJIM B IKU3HH
paCTEHUN, )KH-BOTHBIX, YEJIOBEKA.




[IpuBeneHne MpPUMEPOB  MPAKTUYECKOTO  MPUMEHEHUS
U3YYCHHBIX SIBJICHUHM, 3aKOHOB, TPHUOOPOB, YCTPOHCTB.
[IpoBenenue CPaBHUTEJIBHOTO aHaan3a CBOICTB
ANEKTPOCTATUYECKOTO, MarHUTHOTO u BUXPEBOTO
AIEKTPUUECKUX MOJEH.

OObsicHEeHHE Ha MPUMEPE MATHUTHBIX SIBICHUH, MOYEMY
(bHU3UKY MOYKHO pacCMaTpPUBATh KaK METATUCITUTIINHY

4. Koge0aHUdg M BOJHBI

Mexanuueckue
Koleoa-
Hus

HccnegoBanne  3aBUCUMOCTH  [epuoja  KoJieOaHui
MaTeMaTHUYeCKOro MasiTHUKAa OT €ro JUIMHbI, MacChbl |
aMIUTATYbI KOJICOaHUA.

HccnegoBanue 3aBUCHUMOCTH NEpHOJA KoJieOaHUU Tpy3a Ha
NpY>KMUHE OT €ro MacCbl U JKECTKOCTH TMpPY>KHHBIL.
Boluucnenne mnepuona  KosneOaHU — MaTEMaTHYECKOTO
MasTHHKa IO H3BECTHOMY 3HAYEHUIO €ro  JUIMHBI.
Boruncnenue nepuopa kosie0aHWM Tpy3a Ha MPYXKUHE IO
U3BECTHBIM 3HAYECHMSIM €70 MACChl U JKECTKOCTH IPYKUHBI.
BbipaOoTka HaBBIKOB  BOCIPUHUMAaTh, aHAJIU3HPOBATh,
nepepadaTbIBaThH IPENBSBIAT uH(pOpMaLnIo B
COOTBETCTBHHM C ITIOCTABJICHHBIMH 33Ja4aMH.

[IpuBeneHne MpuMEpoOB aBTOKOJIEOATETbHBIX MEXaHUYECKUX
cucteM. [IpoBenenue kaccudukanuy KojeOaHuit

Ynpyzue eonnuv

N3mepenne mIMHBI 3BYKOBOM BOJHBI IIO PE3yJIbTaTaM
HaOM01eHU HHTep(EepEHINN 3BYKOBBIX BOJIH.

HaGntonenue u oObACHEHHE SIBICHUN HWHTEpPEpEeHIMU U
IU(PPAKIMY MEXaHUYECKUX BOJIH.

[IpeacraBnenne oOnacTeil NpUMEHEHUS yIbTpa3Byka U
HEPCIEKTUBBl €r0 MCIONb30BaHMUSI B Pa3IMYHBIX 00JacTsIX
HAyKH, TEXHUKHU, B MEIULIVHE.

W3noxxeHne cyTH SKOJIOIMYECKHUX MpOoOJIeM, CBSI3aHHBIX C
BO3JICVICTBUEM 3BYKOBBIX BOJIH Ha OPTaHU3M YEJIOBEKA

AnekmpomazHumHble
Ko1eoanus

HaOmronenue ocuumiorpaMM TapMOHMYECKUX KoJieOaHUMA
CHUJIBI TOKA B LICTIH.

N3mepenue diaeKTpoeMKOCTH KoHAeHcaropa. HM3mepenue
WHJIYKTUB HOCTb KaTyIIKH.

HccnenoBanue SBICHUS DIIEKTPUUECKOrO PE30HAHCA B
[IoCJIeAOBAa-TEJILHOMN 1IETIH.

[IpoBenenune aHanoruu Mexay (U3NIECKUMU BEIIMYUHAMM,
Xapak-TEPU3YIOIIUMU MEXAHUYECKYIO U AJIEKTPOMArHUTHYIO
K0J1e0aTeNbHbIE CUCTEMBI.

Pacuer 3HaueHunii cviibl TOKAa W HANPSDKEHUS HA AJIEMEHTax
LIETU [TIEPEMEHHOTO TOKA.

UccnenoBanne mnpuHmmma JedcTBus —TpaHchopmaTopa.
HccnenoBanue [PUHIUIIA JNEUCTBUSA reseparopa




INEPEMCHHOI'O TOKA.
Hcnonbs3oBanue I/IHTepHeTa JJI1 IIOHMCKa I/IH(i)OpMaHI/II/I 0
COBPCMCHHBIX crioco0ax nepcaadun 3JICKTPOOHCPIUHU

3ﬂekmpomaznumnbte
60JIHbl

Ocyl1iecTBiaeHne panuonepeaayn u paauonpuemMa.
HccnenoBanue CBOMCTB  3JEKTPOMArHUTHBIX BOJH €
MTOMOIIIBI0 MOOMJILHOTO TeseoHa.

Pa3BuTHE 1IEHHOCTHOT'O OTHOUIEHHUSI K U3y4aeMbIM Ha ypOKax
bu3uKN O0O0BEKTAaM W OCBAMBACMBIM BHUIAM JEATEIHLHOCTH.
OObsiCHEeHHE  TPUHIUIUAIBHOTO  Pa3IUYUS  MPUPOIIBI
YOPYTUX M DJICKTPOMArHUTHBIX BOJH. H3i0xkeHue cyTu
SKOJIOTHYSCKHUX npooJieMm, CBSI3aHHBIX c
3JICKTPOMAarHUTHBIMU KOJICOAHHSMU U BOJTHAMH.
OOBsICHEHHUE POJIU JICKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
nuccie- 1oBaHusgx BecenenHon

5.0nTHKa

Ilpupooa ceema

[IpumeHeHMEe Ha MPaAKTUKE 3aKOHOB  OTPAKEHHUS U
MPEJIOMJICHUS CBETA MPU PEIICHUU 3aa4.

OnpeneneHue CHEKTPaJbHBIX TPAHUL] YYBCTBUTEIBLHOCTH
YyeJ0BeUe CKOro Ijasa.

YMeHue CTpouTh HU300pa)KeHUsI TMPEIMETOB, JIaBaeMbIC
JIMH3aMH.

Pacdet pacctosiHUS OT JIMH3BI 10 U300paKEHUSI MPeIMETa.
PacueT ontrnyeckoi CHUIIBI JIMH3EL.

N3mepenne GoKyCHOTO PacCTOSIHUS JIMH3BI.

HcnibiTanue Mojiesiell MUKPOCKOIIA U T€JIECKOMa

Bonnoewie ceoiicmea
ceema

HaGnronenue siBineHus uHTepdEepeHIuy dIeKTPOMarHUTHBIX
BOJIH. HaOmronenue SIBJICHUS nudpaxuu
ANEKTPOMATrHUTHBIX BOJIH. HabGnronenue SBJICHUS
NOJIAPU3ALMK AJIEKTPOMAarHUTHBIX BOJH. M3MepeHne NuHbI
CBETOBOM BOJIHBI MO pe3yJbTaTaM HaOIIOJCHUS SIBICHUS
unTeppepenunn. Habmonenue siBieHus audpakivu CBETA.
HaGnronenue siBiaeHus moisipu3alMd U AUCIEPCUM CBETA.
[Touck pa3nuuuii ¥ CXOACTBA MEXIYy AUGPAKUUOHHBIM U
JUCIIEPCUOHHBIM CHIEKTPAMHU.

[IpuBeneHue NOpUMEPOB MOSIBJIEHUA B  MHPUPOJAE U
UCTIOJIb30BAHUSI B TEXHUKE SBJICHUN WHTEphEpeHINH,
mubpakiui, — TOJSpU3allMd W JIMCIIEPCHUU  CBeTa.
IlepeuniciieHne METO0B MO3HAHUS, KOTOPBIE UC-TI0JIb30BAHBI
P W3yYCHUN YKa3aHHBIX SIBICHUN

6.2J1eMeHTbl KBAHTOBOH (PM3UKHU

Keanmoesan onmuka

Ha6nronenue ¢otosnexkrpuyeckoro spdexra. OObsicHEeHUE
3aKOHOB

CrosieToBa Ha OCHOBE KBAaHTOBBIX ITPEICTABICHHIA.

Pacyer mMakcuManbHOW KUHETHYECKON SHEPTUU SJICKTPOHOB
pu (HoTOAIEKTpUIECKOM dPdekTe.




Onpenenenre pabOTHl BBIXOAA JJIEKTpOHA MO TpaduKy
3aBHCHMOCTH  MaKCHMaJbHOW KHHETUYECKOW  DHEPTHH
(OTORIIEKTPOHOB OT YACTOTHI cBeTa. M3mepenue pabOTHI
BBIXO0/Ia AJICKTPOHA.

[lepeuncnenne  mpuOOPOB  YCTAHOBKH, B  KOTOPBIX
pUMEHsIETCS 0e3-MHEPIIMOHHOCTh (hoTodhdeKTa.
OObscHEHNE KOPITYCKYJISPHO-BOJIHOBOTO Ayaln3Ma CBOMCTB
($OTOHOB.

OObsicHEeHHE POJM KBAHTOBOM ONTHKA B  Pa3BUTHH
COBPEMEHHOM (hU-3UKH

Du3zuxka amoma

Habmoienne nuHeRvaThIX CreKTPOB.

Pacdetr 4acTOTBI M JIJIMHBI BOJIHBI UCITyCKa€MOT'O CBETa MpPH
IepexoJiec aToMa BOAOPOAA W3 OJHOTO CTAalMOHAPHOTO
COCTOSIHUS B IPYTO€.

OObsicHEHUE TPOUCXOXKICHUS JIMHEHYAaTOro CIEKTpa aToMma
BOJOPOJa U Pa3Nuyusl JIMHENYAThIX CHEKTPOB PaA3IUUHBIX
ra3oB.

Hccnenoanne TMHENYATOrO CIEKTPA.

Uccnenosanue npuHIUIa padoThl JIOMUHECIIEHTHOM JIAMIIBI.
Habmtonenue u o0bsicHeHrE IPUHIIKMIIA ACHUCTBUS Jia3epa.
[IpuBeneHue  TpUMEpPOB  UCIIOJIB30BaHUS  Jja3epa B
COBPEMEHHOW Hayke M TexHuke. Mcnonb3oBanue MuTepHeTa

Du3uxka amomnoz0
a0pa

HaGnronenue tpekoB anbda-yactun B kamepe BunbcoHa.
PerucrtpupoBanue SAepHbIX HU3IYYEHUM C  ITOMOIIBIO
cuerunka ['enrepa.

Pacuer sHepruu cBsA3M aTOMHBIX SAEP.

Onpenenenue 3apsga U MAacCOBOIO YHMCIA aTOMHOTO spa,
BO3HHUKAIOUIETO B PE3YJIbTATE PAAMOAKTUBHOTO pacnajia.
Brraucienue JDHEPIUM, 0CBOOOXKTaroIIENCS npu
PaaMOaKTUBHOM pacra/e.

Ornpenenenue MpoaAyKTOB SAEPHON PEAKLIUH.

Boluucnenue sHepruu, OCBOOOXKAAIOUICHCS MpU SIESPHBIX
peakuusax. IloHMMaHWe TPEUMYIIECTB U  HEJOCTATKOB
WCTOJIb30BAaHUA ATOMHOW DHEPrud M  HOHU3UPYIOIIUX
W3JIY4YCHUH B IPOMBIIUICHHOCTH, MEAU-TIUHE.

N3noxeHnne CcyTu 3KOJIOTMUECKMX MpOOJieM, CBSI3aHHBIX C
OMOJIOTU-YECKUM JISHCTBUEM PATUOAKTUBHBIX U3TyUCHUH.
[IpoBenenue knaccuukanuy >IEMEHTAPHBIX YACTHUI] 10 UX
bu3n-uyeckuM XapakTepucThuKaM (Macce, 3apsiay, BPEMEHH
KU3HU, CIUHY U T. ]1.).

[loHnManue LEHHOCTEW HAay4yHOro IIO3HAHUS MHpA HE
BOOOIIE [UIsi 4YeloBeYecTBa B IEJOM, a s KaXAOoro
oOydJarouierocss JUYHO, II€H-HOCTEW OBJIAJACHHUS METOJIOM
HAYYHOT'O MO3HAHUS JUIsl JOCTUXKEHHUS yCIieXa B JIIOOOM BUJE
IPAKTUYECKOMN AEATEIbHOCTU
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