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[I0ACHUTE/JBbHAA 3AIIUCKA

Pa6oyad  nporpamma  yuyebHoro mnpeametra  OBIly.02  ®usuka
npefHasHadeHa A1d usydeHus oéusuku B OBIIOY «K3MT», peanusywoniem
o0pa3oBaTe/NLHY HporpaMmy cpeiHero obuiero o6pa3oBaHHs B Hpejenax
OCBOCHHUA OCHOBHOH npodeccuonanbHoll obpasoBaTeNbHOU uporpammer CI10
(OIIOIT CIIO) na 6a3e ocHOBHOro o6ulero 06pa3oBaHWA IpPH HOATOTOBKE
KBAIMQULHUPOBAHHBIX paboumx, cayxawux no npodeccuu 15.01.32 Omeparop
CTRHKOB € IPOrpaMMHBIM ynpaBJeHueM.

[Iporpamma paspaboTaHa Ha ocHOBe TpeboBauui PTOC cpesHero obiiero
obpasoBanusa (PI'OC COO), yreepkaeHHOro MUHHCTEPCTBOM 00pa30BaHUsA U
Hayku PO or 17 maa 2012 r. Ne413, B pesakuuu oT 29 wuioHs 2017 r., u
NpyUMepPHOH MporpaMMbl  0611e00pa30BaTENBLHON  y4e0HOU  JUCLUMIJIMHEI
«busuka»  gaa npodecCHOHANBHBIX  00pa3oBaTeNbHbIX  OpPraHU3auni,
pPEKOMEH/OBaHHOH DeepaNbHbIM roCyAapCTBEHHbBIM ABTOHOMHBIM
yupexkaenneM «QPegepajbHbll  MHCTUTYT pasBUTUA 00pa3oBaHud» (aara
peructpauuu - 20.06.2016, N2 QO0l-11-160620) ¢ yTouHeHHeM COJepaHUsA
y4eB6HOr0 MaTepuana, NocaeJ0BaTe/JbHOCTH €ro H3y4HeHH:d, paclnpefeseHus
y4eOHBIX YaCOB, BUJOB CaMOCTOATEbHBIX paboT ¢ yueTOM crieqUPUKU NporpaMm
NMOATOTOBKH  KBaAMPUIUPOBAHHBIX PabOo4YMUX, CAYXKaLIMX, OCBaWBaeMoH
npodeccum.

Cogepxkanne nporpammbl  y4debHoro npeamera OBlly.02 ®usuka
HaNpaBJAeHO HA AOCTHXKEHHUE CNEAYIOIWUX LeNe:

—~ OCBOE€HMEe 3HaHUU o0 OQyHAaMeHTaJbHbIX OQU3HYECKHX 3aKOHAX U
NPUHIMIAK, JIeKallHUX B OCHOBE COBPeMEHHOU (QU3NYECKON KapTHHbI MUPA;
HauboJlee BAKHBIX OTKPBITUAX B 06J1acTH QU3UKU, OKAZABIINX ONpe/esstolee
BJAUAHWE HA PA3BUTHE TEXHHKM H TEeXHOJIOTHH; MeTOJaX HAy4yHOrO M03HAaHHUS
NpPUPOABI;

— OBJIQJICHUEe YMEHUAMH T[pPOBOAUTL HaGMOAeHUsA, NJAHUPOBATh H
BLIMOJIHATD 3KCHEPHMEHThI, BBLIABUraTb TUNOTE3bI U CTPOHTH MOJEJH,
NMPUMEHATL NoJy4eHHble 3HaHUA N0 PU3UKe A5 00bSACHEHHS Pa3HOOOPa3HbIX
QU3NYECKUX HABJEHUH #“ CBOWCTB BREUIECTB; TMpPaKTHYECKU UCIOJAb30BATh
¢u3MYecKMe 3HaHWA; OLEHHMBATb [JOCTOBEPHOCTb €CTeCTBeHHO-HAay4YHOH
HHbOpMAaLUH;

— pa3sBATHE [I03HABATE/IbHbIX HHTEPECOB, UHTE/NJIEKTYaJbHbiX H
TBOPYECKUX CIOCOOHOCTEH B Mpouecce NpuodpeTeHUA 3HAHWUH W YMEeHUH Mo
¢r3vKe ¢ UCOO0/Ab30BAHUEM pPa3AXHYHBIX HCTOYHUKOB WHPOpMAUMU U
COBpeMeHHbIX UHQOPMAIJHOHHBIX TEXHOJIOIHH;
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— BOCIIUTaHHe yBeXJAeHHOCTH B BO3MOXKHOCTHM [103HAHUSI 3aKOHOB
NpUpOAB], HCIOAb30BAHUS AOCTHXKeHHH QU3MKM Ha 6saro  passuTHA
Ye/I0BEYEeCKOH HMBWJIM3AUNHM; HeoOX0AWMOCTH COTPYAHUYECTBA B IHpoiecce
COBMECTHOrO BBIMOJHEHUA 33Jay, VBAKUTENbHOTO OTHOLIEHUSA K MHEHHUIO
OMMOHEHTa NpH O6CYXAeHUW npobieM eCcTeCTBEHHOHAy4HOrO COJeprKaHus;
FOTOBHOCTH K MOPaJbHO-3TUYECKONH OLEeHKe UCOC/Ab30BaHUA  HAYYHBIX
JOCTHXEHHH, 4YBCTBA OTBETCTBEHHOCTHU 33 3aLIUTY OKPYXKaKLeH Cpeabl;

— WCNOJIb30BaHUE MPUOOPETEHHBIX 3HAHMM W YMEHWH JJA pelleHus
NpakTUYeCKUX 3aJad NOBCeAHEBHOU KHU3HH, obecnedeHusas Oe30MAaCHOCTH
COBCTBEHHOW KU3HH, pPalMOHAJBLHOTO [PUPOJAONOJb30BAHUA U  OXpaHbl
OKpYyKaLlel cpe/ibl U BO3MOXKHOCTb NPUMeEHeHUsl 3HaHUH NIpU pellleHWH 3a4ay,
BO3HUKAWLIYX B TOC/AeAYIOLER NpodeccCHOHANbHOA AeATeNbHOCTH.



1. OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O IPEAMETA

B ocHose y4ebHoro npeamera OBlly.02 ®usmka JeXHT ycTaHOBKa Ha
bopMHUpOBAHUE Y CTYAEHTOB CHUCTeMbl 0a30BbIX IIOHATHH QUIHKU W
IpeJCTaBJeHUA O COBpeMEeHHOW OQU3UYecKol KapTHHE MHUPa, a TaKKe
BbIpabOTKa YMEHWH NMPUMEHATL GU3UYeCKHe 3HAHUS KaK B NPOPeCcCUOHANBHOH
JlesITe/IbHOCTH, TaK U A5 peilieHns KU3HEeHHBIX 3a4a4.

MHOrye TMON0KEHNWA, pasBuBaeMble QU3MKOH, PAcCMATpUBANTCA Kak
OCHOBA C03JaHUA U NUCNO/b30BaHUA MHQOPMALHOHHBIX U KOMMYHUKAIUOHHbBIX
texHosorud (MKT) - oaHoro M3 Haubosee 3HAYUMBIX TEXHOJOTHYECKUX
JOCTHXKEHUN COBpeMeHHON LHBHIN3AHUH.

du3nKa JaeT KA0Y K TOHUMaHUI MHOTOYUC/EHHBIX ABJeHHH 1 IPOLIECcCoB
OKpYXawllero Mupa {B eCTeCTBeHHOHAy4HbIX OBJACTAX, COLHOJIOTHH,
3KOHOMUKE, si3biKe, iuTepaType U ap.). B ¢usuke GopMuUpyOTCd MHOTHE BUAB
JleATeNbHOCTH, KOTOPble HMEKT MeTalpeAMeTHbIH xapakTep. K HUM B NepBywo
o4epesib OTHOCATCA: MOAEJUPOBAHUE OGBEKTOB M MOPOLECcCOoB, NpHMeHeHUe
OCHOBHBIX  METOJOB  II03HAHHUA, CUCTeMHO-UHGOPMAUUOHHBIA  aHalus,
dopMy/NHpOBAHHE TUNOTE3, asalu3 W CUHTe3, (¢paBHeHWe, 0000ueHke,
cUcTeMaTHh3alMd, BbIABJIEHUE [PUYHMHHO-CAEACTBEHHBIX CBA3eH, [MOMCK
aHaJIOTOB, ynpaBJjeHue OOBEKTaMM M npoueccamy. VMIMeHHO 3TOT mnpeameT
NO3BOJIAET NO3HAKOMUTD CTYAEHTOB € HAyYHBIMH MeTOJaMH [I03HAHUS, HAYUUTD
UX OTJIMYATh [UNOTE3Y OT TEOPUH, TEOPHIQ OT 3KCIIePUMEHTA.

®du3uxa HMeeT odeHb OOJbBLIOE M BCEBO3paCTawllee  YMUCAO
MEeXJHCLUHUIJIMHAPHBIX CBA3eH, NIPUYEM HA YPOBHE KaK MOHATHHHOrO ammapara,
TaKk W HHCTpyMeHTapus. CKazaHHOe MO3BOJseT pacCMaTpUBaTbh PU3UKY Kak
MeTaAUCLHUIIIMHY, KOTopad NpPeAoCTaBjiseT MeXIHCUMIUIMHAPHBINA A3bIK /s
OMMCAaHNA HAayYHON KapTHUHBI MUpa.

dusuka SIBJAETCA CUCTEMO0OPA3Y UM bakTopoM And
eCTeCTBEHHOHAYYHbIX y49eOHbIX NpPeAMETOB, NOCKOJAbKY (HU3UYeCKre 3aKOHbI
JIeKaT B OCHOBE COJEp>KaHUA XUMUHM, OMOJIOTUH, reorpaduM, acTPOHOMUM H
cClelMa/]bHblX  AUCHUIUIMH  (TeXHHYecKas  MeXaHHUKa, 3JeKTPOTeXHHUKa,
JIEKTPOHHKA M Ap.). Y4ednbld npeaMmerT «PU3UKa» CO34AeT YHUBEPCAALHYIO
6asy [AJA4 H3y4eHHA o006IienpodecCHOHANBHBIX H CHElUaTbHBIX AUCLUIINH,
3aKnazbiBas QyHIAMEHT A/ MOC/AeAYVIOUEro 00y4eHUA CTYAEHTOB.

O6nazaa norndeckoH CTPOMHOCTBIY U OMUPAasichb Ha 3KCIIEPUMEHTA/NbHEIE
GaKThl, 3TOT MpeaMeT QOPMUpPYeT Vy CTYAEHTOR NOAJAWHHO Hay4HOe
MHpOBO33peHue. Pusnka ABAAETCA OCHOBOH y4YeHHUS O MaTepHalbHOM MHUpe U
peliaeT npofJaeMbl 3TOTO MHpa.



Ilpn ocsoennn npodpeccum CHO 15.01.32 OnepaTtop CTaHKOB ¢
IPOrpaMMHBIM yNpaBJdeHHeM TeXHOJOTHYecKoro npoduisd npodPeccHoHaIbHOro
0bpazoBaHusa QU3HKaA U3ydaeTca bosiee yrayHaeHHO, KAK NPOPUALHBIN yueOHbI i
npejMeT, YYUTLIBAK UM cCIeIMPUKY OCBaUBaeMoH NpodeCccri.

B copepxkanuu y4yebGHOro npeaMmeTa 1o ¢$U3HKe NOPU  NOATOTOBKE
obyvawomuxcs no npodeccusM TexHH4eckoro npoduis npodeccuoHanbHOro
obpasoBanus npodUALHOH COCTaBJAAKHIEN ABJIAETCA paszeJ
«JJIeKTPOAUHAMUKA», TAK KaK HOAbINIHHCTBO CHELHAJbHOCTEH, OTHOCAIIMXCA K
3TOMY NPOGAIIK, CBA3AHbI € 3JEKTPOTEXHHUKON U 3NEKTPOHUKOHN.

TeopeTHyeckue cBefleHUA N0 QU3NKe JOMOJHATCA JAeMOHCTpaluaMu |
JabopaTOpPHBIMU paboTaMu.

Hayuenue obieobpasoraTtesnpHoro yuednoro npeamera OBIly.02 dusuka
3aBepliaeTcsl MNOABEAEHWEM HTOrOoB B (popMe 3sK3aMeHa B paMKax
NPOMEXKYTOYHOH aTTeCTaluH CTyIeHTOB.



2.MECTO YYEBHOT'O INIPEJMETA B YYEBHOM IIVIAHE

Y4e6Hnniit npeamer OBlly.02 ®dusuka asaseTca y4yeOHBIM MpeIMeTOM U3
06A3aTeAbHON NpeaMeTHONH obnacTu «EcTecTBeHHble Hayku» ®I'OC cpenHero
o61jero odpa3ocBaHuA.

B OBHOY «K3MT», peanusyromeM o6pa3oBaTeNbHYK NPOrpaMMy CpegHero
obuerc o6pasoBaHus B npegenax oceoeHuss OIIOIT CIIO Ha Gaze OCHOBHOTO
obimero o00pa3oBaHUs, y4ebHblN npegmer OBIly.02 Pusuka usyvyaerca B
o61eobpasoBaTeNnbHOM y4ebHOM HuKae yvebHoro njada OO CIIO Ha 6asze
OCHOBHOTO 00111er0 06pazoBaHHA.



3.PE3YJbTATbI OCBOEHHA YYEBHOI'O IIPEAMETA

Cceoenne  cojgepxaHusa yuyebHoro npeametra OBlly.02 ®wusuka

o0ecneunBaeT ACCTVKEHWE CTYLCHTAMH CAeAYIOUIWX pe3yabTaTOB:
* TUIHOCTHBIX:

YYBCTBO TOPAOCTH U YBAKEHUA K HUCTOPHM U JOCTHXKEHHAM
OTEeYECTBEHHON PU3UYECKOH HayKU; QU3HYECKU TPAaMOTHOE MOBeAeHUEe B
npodeccuoHanbHON AeATeNbHOCTY U ObITY NPU OGpaleHUH ¢ TpHbopaMu
Y YCTPOHUCTBAMU;

rOTOBHOCTH K NPOJO/IKEHHI0 00pa3oBaHUsA U NOBbilIeHHs KBAaJUPHKALHU
B u3bpaHHOH npodeccCMOHAZIbHOH [JesTeNbHOCTH U OODBLEKTHUBHOE
OCO3HAHME POJIM PU3NYECKUX KOMIIETEHI U B 3TOM;

yMeHHe UCIO0Jb30BaTh JOCTHXKEHHUS COBPEeMeHHOH (U3NYecKOH HayKH M
dusmyecKux TeXHOJIOTUI Ans MOBBILIEHUS COBCTBEHHOIO
UHTENNEKTYa/IbHOTO  Pa3sBUTUs B BhiOpaHHOW mnpodeccHoHaNbHOH
JAesITeNbHOCTY;

yMeHHe CaMOCTOSTENbHO JOOLIBaThL HOBbIE AJ1a ceGda Pu3nyecKre 3HaHHUH,
HCNOJIb3YA AJI 3TOr0 AOCTYIIHbIE UCTOYHHKYA HHGOpMaLuy;

yMEeHHE BBICTPanBaTh KOHCTPYKTUBHbLIE B3aUMOOTHOLUEHUS B KOMaHJe no
pelIeH U0 OOIINX 3aJaY;

yMeHHe YIpaBAATb CBOEit NO3HABATeNbHON AeATENBHOCTBIO, NPOBOAUTD
CaMOOLEHKY YPOBHSA COBCTBEHHOIr0 UHTE/INIEKTYaIbHOTO PA3BUTHS;

s MeTalpeIMeTHbBIX,

UCI0J/Ib30BaHHe pas/IMYHBIX BHU/JOB NO3HABATe/bHOU JeATe/NbHOCTH AJd
pelleHnsa QU3NIECKUX 33Ja4, NpUMeHEeHUe OCHOBHBIX METOJAOB NO3HAHUA
(HabarofeHUn, ONUCAHMA, W3MEpeHHs, 3KCIepHMeHTa) A/l WH3y4YeHHuA
PasJINYHLIX CTOPOH OKPYXawlen JeiCTBUTENLHOCTY;

VCII0JIb30BAaHUE OCHOBHBIX UHTEAJEKTYa/JbHbIX OINepauyil: IIOCTAHOBKH
3afjauy, GOPMyJHUPOBAHUA TUIOTe3, aHaAu3a M CHUHTe33a, CPaBHEHUS,
000BIIEHMS, CUCTEMATH3ALUK, BBISBJACHUS I[IPUUHHHO-CAEACTBEHHbBIX
CBfI3eH, NMOMCKAa aHa/oros, QOpMYJHPOBAHUA BBIBOJOB [ U3YUeHHA
pas/JMYHBIX CTOPOH (QU3MYECKUX OOBEKTOB, ABJEHHH M IPOLECCOB, C
KOTOPBIMHU BO3HHKaeT HEOOXOAUMOCTD CTaJIKUBATbCSH B
npodpeccHoHaNbHOU chepe;

— yMeHHE reHepHpOBaTb MAEH H ONpefesaATb CpeACTBa, HeoBXoAHMble ANs

UX peaiu3aumu;
yMEHME WCNOAb30BaTh  pPasjWuHbie WMCTOMHMKH AJig  MOJyYeHUs
dusndeckor HHGopMaL Uy, OLIEHUBATD €€ JOCTOBEPHOCTH;
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yMeHHe aHaJTHU3UPOBaTh U MPeCTaBAATbL UH(GOPMaLHI0 B pasJHYHBIX
BUAAX;

yMeHue  Ny6jAudYHO  MNpeAcTaBAATb  pe3yabTaThl coBCTBEHHOTO
UCCAEJ0BAHUA, BEeCTH AUCKYCCHUM, JAOCTYIIHO M TAPMOHHUYHO coveTast
coJlepKaHue U Gopmbl Ipe/icTaBAsieMON HHOOPMALIWH;

s IpeAMeTHbIX:

COOPMHUPOBAHHOCTL TPEeACTaBJeHUN O pPOJAM W MecTe QHIUKU B
COBPEMEHHOM Hay4HOH KapTHUHE MUPAa; NOHUMaHHe PU3NYeCKOU CYUIHOCTH
HabawAaeMblx BO BcesieHHOH siBJeHUH, poau QU3UKKM B QOPMUPOBAHUU
Kpyrozopa W QyHKUHOHAJILHOH TPaMOTHOCTH 4YeJ0BeKa ANsl pelleHus
MPaKTHYECKUX 331aY;

BJlaZleHHe OCHOBOIIOJIAralo L MH PHU3HYECKUMH OHATUAMH,
3aKOHOMEPHOCTAMH, 3aKOHAMH U TeOPHUAMH; YBEpPEHHOE HCIO0Ab30BaHHE
OU3MYeCKON TEPMUHOJOTMH U CHMBOJIMKY;

BJa/leHHe OCHOBHBIMU MeTOJaMK HAy4YHOIO NO3HAHHUA, UCNONb3YEMBIMU B
PU3nKe: HABMIAeHUEM, OITUCAHUEM, H3MEPEHHEM, IKCIEPUMEHTOM;
yMeHuss  o0padaThiBaTh  pe3yabTaThkl  U3MepeHHH, 0OHapyKUBATh
3aBUCUMOCTDb MEXAY cpnénqecsmmu BEeJIMMUHAMHM, OO BACHATDE [OJIyYeHHbIE
pPe3yJAbTaThl U Ae/1aTh BEIBOJK;

cQOPMUPOBAHHOCTh YMEHUSA pelllath PU3HYECKUe 33Ja4H;
CQOPMHUPOBAHHOCTL YMEHUS MNPUMEHATb NOJYYeHHblE 3HAHUA A8
O0DBACHEHUA YCJAOBUH NpoTekaHHd (QU3MYECKUX sBJEHHH B INPUPOJIE,
npopeCcCHOHANBHOH cdepe U AJad NPHUHATHA NPaKTHYECKHX pPelleHUN B
MOBCeJHEBHOM XU3HY;

cHOPMUPOBAHHOCTL COOCTBEHHON MO3ALMHI N0 OTHOWIEHUIO K QU3NUYeCKOH
UHpOopMaLMHY, HoJIYy4aeMOR U3 pa3HbIX HCTOYHUKOB.

10



4. OBbEM YYEBHOT O NPEJIMETA Y BU/IbI YYEBHOH PABOTHI

Buj yueb6HOM paboThbi O6nem
YaCcoRB

06bem 06pasoBaTebHONA HATPY3KH 214
O643aTe/bHasA ayAUTOPHAA yuebHan Harpyska {Bcero) 180
B TOM YHCHE:
TeopeTHYeCcKoe obyJeHHe 112
IpaKTHYeCKHe 3aHATHA 36
JNabopaTOpHbie 3aHSATUA 22
KOHTPOJIbHbIE paboThl 8
npaKTHyecKad NoJAroToBKa 20
CamocrosTe/ibHasg pabdora 6
HHAWBHAAYaAbHbIH NPOEKT 10
iIpoMexyTouHasa aTTecTalua 18
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5 TEMATH'{ECKHH IIJIAH U COAEPKAHHUE YHEBHOI'O IPEAMETA OBIly.02 dusuka

HaunmenoBanune COﬂeﬂMdHHey485HOH)MdTepHaﬂapﬂaﬁopaTﬂpHHe!lﬂpaKTﬂHeCKHepdGOTbL O6bem B ToM Ypogedb
PA3AeJIOR U TEM caMocToATe bHAA paGoTa 06yIaruMXCsa 4acos yucie ocsoeHNsd
paK©a-
YecKkan
HOATO-
N ___TOBKa
1 2 3 4
Beeaenne Dusuka — dyugaMenTaspHasg Hayka o NpHpoae. EcTecTBeHHOHAYYHBIH METO/ 2 1 3

[I03HAHUs, €r0 BO3MOMKHOCTH U TPAHULLI TPUMEHUMOCTH, JKCTEPUMEHT U TEOPHA
B Ipoliecce NO3HAHWUA NpUPOAbl. Mogeaupopanne ¢QU3UYECKHX ABJAEHUM H
npoyeccos, Poab 3KCIepUMeHTa M TEOPUH B IIPOLECCe [O3HAHUA IPUMPO/IbL
®usnveckan Beanudua. [lorpewlHocTH  HaMepeHHH (GHINYECKUX  BeJIHYMH.
P uznyeckue 3aK0HLL. [panillbl MIPUMEHUMOCTH $U3HHECKHX 3aKoHOB. [lodATHE O
dbusvyecKoi KapTUHe Mupa. 3Havyenre Gu3UKK npu ocsoeany npodeccun CIlO.

Pazpen 1 MexaHHKa 40
Tema 1.1. CoaepKaHuie y4e6HOro MaTepHaia
KnHemaruka Mexanudeckoe aBmxenue. [lepemeiwedHuve. [lyts. CkopocTk. PaBHomepHoe 4 2

npaMoAnHeiiHOe JBHeHUe. YckopeHwe. PapHonepeMenHoe NPAMOJIHHENHOE
ABKeHue. Cpobogdoe najeHve. /BuwKeHue Tena, GPOMIEHHOI0 MOJ YIAOM K
ropusonTy. PaBHOMEpPHOE ZBHKEHME 110 OKPYIKHOCTH,

Jdemoncrpanun

1. 3aBUCMMOCTE TPACKTOPHHK OT BRIGOPA CUCTEMDI OTCUETA.

2. BUABI MeXaHHUYIeCKOro ABHMKEeHUS,

[IpakTHUecKHe 3AHATHA 4 | 3
1. Pewtenue 3agav rno reme «PaBpHomMepHoe npamonuueuﬂoe ABMIKEHHE» 2
| 2. Pemenue 3a4a4 110 Teme «/IBIKEHYE ¢ HOCTOSHHBIM YCKOPEHUEM. PaBHOMEpHOE 2
| ABHMKEHHE TOUYKK [0 OKPYKHOCTH» B ) .
Tema 1.2. Co,uepmanue y4eOnoromarepuana N 4 I
JAnsiaMuKa [lepeeiit 3akoH Hbtorouwa. Cuaa. Macca. HMI‘Iy.HbC B"ropon 3akod HsloToua. 3

OcHoBHOIH 3aKOH Kjaaccwueckod AHHaMuKd. Tpetuit 3akoH HeloTona. JakoH
| Bcemupyoro Tarorvenusa. Ipagurayroddoe noae. Cuaa Tmxecrd. Bec. Coocobol
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/leMoHcTpanym

1. 3aBUCHMOCTL YCKOPEHHSA TeAa OT €10 MACCHI M CHBL, JIEHRCTBYIOIEN HA Teno.
2. Choxedne cHA.
3. PapeHCTBO U
NPOTUROACHCTBANA.
4. 3aBUCUMOCTDb CHADE YIIPYFOCTH OT e opMaliuu.
5. Cunpl TpeHust.

6. HepecoMoCTh.

HPOTHRBODOMOKHOCTDL HanpaBiaeHrn cuAn ,ﬂEﬁCTBHH H

[IpaKTUyecKue 3aHATHSA 2
1. [lpymeHeHMe 3aKOHOB HB0TOHA FIpY pelieHHNA 33134 2 R _
JaGoparopubie paborel - 2
1. UccnepoBaHue ABHMEHMA TENA NOA AeHCTEHEM HOCTOAHHON CHIIBI. 2
Hccaeposalne 0cOOEHHOCTEN CUABI TPEHUS,
CamocrosareibHad pa6ora 2 ]
[oaroroska COOOUIEHHE ¥ NPEe3EHTALAMN 10 TeMaM «PeakTHBHOE ABHXKEHHe U z
BU/bl PeaKTUBHBIX fBUratTenery», «[lepsnik noneT 4e/08eKa B KOCMOC», «B.
Tepemkosa ~ neppas KeHUHHA-KOCMOHABTY, «Maeu Llnonkosckoro», «Kopoaes
o ci» )
Tema 1.3. Copepxanne yuedHOro MaTepuajia ) ~
3aKoHbI 3aKoH COXpaHeHHs UMnyJanca. PeakTuBHoe asHxkeHue. Pabora cuapi Pabora 6
COXpaHeHHs B AOTEHUMAALHLIX U, MomHocTh.  3Heprus.  KuHeTnyeckas — jHeprud.
MeXaHHKe MoTeHiMaspHAT  3Heprus. 3aKoH  COXpaHeHUA  MeXaHUYecKod  3Hepruu.
[lpyMeHeHHE 3aKOHNB COXPAaHEHUH.
AdeMoHcTpanuu - —_—
1. PeakTHBHOE ABHXXEHHE,
2. Tlepexof MOTERUUAALHONW 3HEPTUN B KHHETHYECKY) M 00paTHO. |
IIpakTHYecKue 33aHATHA 2
1. llpuMeHeHUE 3AKOHOB COXPAHEHMA MMITY/IbCA K MEXAHUYECKOH 3JHEPIUU npu 2
peuleHnn 3a434 e ]
JlaGopaTopHble paboThl - 2 n

1. Hccnepopanue 3aKoHa COXpaHEHHR MeXaHMYeCKOW 2Hepruy NpH ABWKCHHU 2

_TeJda Toy fledcTBueM chil TspKeCTH M ynpyrocTu. Cpasnense paBoThbl cuiibl
13
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1 a
j HBMEHEHKHEM KMHETHYECKOH JHePIiH.

Mexannveckue
KOAeOaHNs 1
BOJEHBI

CopepxaHue yue6HOro Marepuaia

Konebarensuoe JBHXEHME, ['apMoHHuecKue KoaefaHug. CBoboaHbIe
MexaHuvyeckue koaebauun, JluHelHble MeXaHUYeCKUE KoaeBaTe/NbHEIE CHUCTEMBL.
[IpespaijeHue 3HEPryuy ipu KoebaTeabHoM ABMxKeHuM. CBOOOAHLIE 3aTyXatoliye
i MexaHuueckue — KoneGauus,  BoinykjeHHwmie — MexaHWdeckhe  KosteHaHusl.
[lonepeynnsle U NPOJOAbHEIE BOJHEL XapaKTEPUCTUKK BOAHbL. Y paBHeHHE [IJIOCKOK
| 6eryiyed BoiHbI. 3BYKOBbIE BOJIHBL, YbTPA3BYK U €ro IIPUMEHEHHE.
| leMOBCTpauym

1. Crob6ojiHble U BLIHYKAEHHBIE MEXaHUUeCKHe KoeGanus.

2, Pesonauc.

3. O6pazoBaBHe U pacnpoCTPAHECHUE YOPYT X BOAH.

4. Yacrtora Ko1ebaHUH W BLICOTA TOHA 38YKa,

MpakTuyeckme sagartgy

[ %)

1. Pemenue 3aay no reme «MexaHHYecKUe KOJIEOAHUSA U BOJHbLI»

Jla6oparopHble paboTh

1. Hccnenosanme 3aBHCHMOCTH MEPUOAA KONeDaHHP HUTAHOTO MasTHHKA OT
JITWHBI HUTH,

bo | bajba

Pasznen 2

MosexynsapHsasn ¢uanka. TepMmoaunaaMuKa

Tema 2.1
MonexkyJaapHo-
KHHETHYECKOe

CTpoeHMe Beiecrsa

Cogepkanme yNeOGHOro MaTepuania

OCHOBHbIE [10AOKEHHT MOJEKYAAPHO-KHHeTUYeCcKoR Teopud. Pasmepnl u Macca
Monekya u aTtomon. BpoynoBckoe papukeHue. Juddysus. Cuabt 1 sHeprus
MEXMOJEKY/IAPHOro BaaunMoAedcTBua. Crpoende razoo0pasHbIX, KUAKHX WU
TBepAbIX TedA. CKOPOCTU ABMKEHUA MOJNEKYA U UX M3MepeHue. MaeasbHLIA ras.
Hapnerue raza. OCHOBHOE YPaBHEHHE MOACKYNIPHO-KHHETUM ECKOH TEOPHHM Ta308.
TeMmepatypa W ee H3MepeHue, ['a3oBble 3aKOHLL ABCONIOTHBIK HyJb
TeMrepaTypbt. TepMoAMHAMHYECKana LiKaAa TeMIepaTypbi, YpaBHeHe COCTOSHNA
WAeaALHOr0 ra3a. MoAsipHas ra3zoBas MocTosHHaga.

JLleMOHCTpan K L ] L

1. /JlBrxeHuve DPOYHOBCKUX YACTHIL

2. Juddyzus.

| 3. Usmenenue AaBieHMs Traza C M3MEHEHHEM TEMIIEPATYpbl IIPH [TOCTOSIHHOM |

14




obbemMe.
4, VaoTepmMuYecKuid H n30BapHLId Npoleccsl,

IIpakTiueckue 3aHATHUA 2
1. Peitenue 33734 ¢ NpuMeHeHeM ypasHeHus Mengeneesa-KaaneiipoHa u 2
Ta30BhIX 3aKOHOB |
Camocroare/ibHas padora | 2
| NoaroroBka coobuieHUH Y nNpeserrTaumid Mo Temam: «Bropodl 3akon 2
| TepMOAMHAMHKEAY, «YCTPORCTBO M NPUHUUN AeHCTBUA TEMAOBOIO ABUTATEAN»,
«/lusenbHple ABUraTenw», «KapomwpatopHsle ABurateu», «TelioBble ABHUraTENH
U 0XpaHa oXpyKarulel cpesi»
Tema 2.2, Copepskanue y4ebGHOro MaTepuaia
OcuHoBsl OCHOBHBIE NOHATHS Y OnpefeneHus, BHyTpeHHAA 3HEPrua cucTemsl, BHyTpeHHss 6
TEPMOJAMHAMHKH | SHeprua HAeaabHOro rasa. PaGora u TemioTa Kak Gopmel nepeaadyyu 3HepPrHH,
TenA0eMKoCTh, YaeRbHan TenA0eMKOCTh, YpaBHeHHe Tenaosoro 6ananca, [lepsoe
Ha4ajo TepMoAuHaMUKH. AAuabaThblid npouecc. [IpHHLKNT AEHCTBHA TEMAOBOK
mawuHb. Kil/l TernoBoro gBurateas. Bropoe Havyano TepMOAMHaMHWKHU,
TepMoguHaMuveckasd 1UKana reMneparyp. XoAoJW/IbHbie MaiidHbt. Ten/n0BbLIE
ABuratenu. OxpaHa npHpoans. |
JeMOHCcTpauyu
1. HameHeHwe BHyTpeHHel 3HEPIUU TeA IPH COBEPIIeHHY paboTEl
2. Mozaenu TenNoBLIX ABUTATEAEH,
IIpaKkTHYecKHe 3aHATHA 2
1. [lpuMeHeHue MepBoOro 3akoHa TepMoguHaMuku v Gopmyant KIIA Tennoebix 2
JBurareseid Npy pelieHHH 3aaa4
) KoHTpoabHas pabora 2
Tema 2.3, CoaepxaHue y4e6HOr0 MaTepHaIa J
Arperartssie Wcnapeuue W KoHfeHcalnma., HacbiieHHBIH Map U ero cBoicrBa. ABCOMIOTHAS U | 2

COCTOAHMA U
Ppazosble epexoanl

OTHOCHTENLHAA BJAAKHOCTE BO3AVXaA, Touka POChL Kurnenue, 3aBHCHMOCTH

TexXHUKe. XapakTepUCTUKA MUAKOTO COCTosAHMSA BellecTsa. [loBepXHOCTHLIN CAOH
HUAKOCTH. JHEPrus NOBepXHOCTHOTO cnos. ABJeHUA Ha rpaHulle KAAKOCTH ¢
TBEPALIM TeaoM. Kanuansaprple ABAeHHs. XapaKTepPHCTHUKA TBEPAOTO COCTOAHUA
| BewecTsa. YIpyrue cBOUCTBa TBEPALIX Tes. 3aKoH ['yka. MexaHu4eckne CBOMCTBA

TEMIIEPATYPL! KUNEHMS 0T AasjeHus. [leperpeTblil nap U ero UCNoJb30BaHue B |
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TBepAbix Tes. Tel0Boe pacillipeHve TBRepAplx Tea W Xugkocred. [lnaBnenue u
| KPUCTANM3a144.

AeMoHcTpanMu

1. Kunenue BOJLI [P ITOHNKEHHOM JNABNCHUAM.

Z. TlcuxpomeTp U rUEpOMeTp.

3. ABneHusa DOBEPXHOCTHOI'O HATAXKEHHUA U CMaAYMBAHHUA.

4. Kpucrtannsol, amopdrbie BEIECTBA, MUAKOKPHCTANNNYECKHE Tena,

INEKTPHICCKHI TOK

Toka., CHMa ToKa W NAOTHOCTL ToKa. 3akow Oma aas yyacTka uenu 6es I/IC.
3aBHCHMOCTE 3AEKTPHUECKOFO COMPOTHBACHUA OT MAaTEPUana, AJHHDLE U I10MAa[H
HOREPEYHOTO ceyeHud NpPOBOAHKKA, 3aBUCUMOCTD AEKTPUYECKOTO

JMabGopaTropasie padoTel ] 4 3
1. MamepeHne 0THOCUTE/ILHOH BADKHOCTH BO3JyXa, 2 )
B 2. U3MepeHye N10BePXHOCTHOTO HATSDKEHRA XUAKOCTH 2
B Pasgen 3 3NEeKTPOANHAMMAKA 56
Tema 3.1, Copepxxanue yue6HOro Mmarepuaia e .
INeKTpUUECKoe JnexTpuyeckrie  3apajbi.  3aKOH  coxXpaHeHus  3apaga.  3axkon  Kysowa. 10 4 3
no.Je Jnextpuyecxkoe nose. HanpmxkeHnocTh  3JeKTpHdeckoro noas.,  [IpuHiun
Ccynepnosvnuy noaed. Pafora cun asexkrpocrarydeckoro nonsn. [lorennunan.
PaznocTh noTeHUMAN0B. JKBRIOTEHUHAAbHLIE MNOBEPXHOCTY. CBA3b MEXAY
HaOpsXeHHOCTbI0 M PA3SHOCTLIO  MOTEHUHMAA0B  3AEKTPUYECKOro  MOAA.
JAH3AEKTPUKH B 3NEKTPUYECKOM NoJe. [lonapusanua au3aeKTpUKoR. [IpoBogHRKY
B anekTpudeckom noie. Kouaencaropnl. CoefpHeHUe KOHASHCATOPOB B GaTapero.
JHeprua 3apsHKEHHOI0 KOHAHCATOPA, FHEPUU 3AEKTPHYECKOPO TI0AS.
AemMmoncrpanmu
1. BsaumopelicTBue 3apmKeHHbIX T,
2. TlpoBOAHMKHU B INEKTPUUECKOM NOAE,
3. JUaNeKTPUKHU B 3NE€KTPUYECKOM TIOAE,
4 Kowpewcatopsl, . B I _ - N S
pakruueckye 3apaTug o n 2 3
1. Pemenue 3aga4 no Temam: «3akon Kysnonay, «<Kongencatopei» o 2 L
Tema 3.2. Conepxanme yuebGHOro MaTepHana I R S
NocTosAHubIK YcnoBusg, HeoOXOAUMBIE AN BOSHUKHOBEHHMH H IOJAJEPMKAHUH IICKTPHYECKOrO 8 4 3

COMPOTURACHMSA OPOBOAHUKOL OT TEMNEpaTypbl. IACKTPOABIKYINAA  CHIA
16




WCTOYHWKA TOKa. 3akow OMa gaa noado# genu. CoegnuHeHHe NPOBOJHMKOB.
CoeguHeHHe UCTOYHHKOB DJEKTPUYECKON aHeprumn 8 Oaraper. 3akod [broynsg-—
Jlenya. PaboTa M MOLIHOCTbL AEKTPUYECKOr0 TOKA. Tennosoe aencTsre ToKa.

JemoHcTpannH

llpakrnyeckHe 3aHATHH ~ 6 N 3
1. [lpumenenne 3aKkoHoB OMa lIPH pelieHMH 33134 2
2. Pemenne 33724 10 TeMe «[lapaanenbHoe U IOCAER0BATENLHOE COEAUHEHHE 2
IPOBOAHUKOBY ‘
3. Peweune 3aga4 o teme «PaboTa ¥ MOWHOCTD 3JEKTPUMECKOro TOKA. TensoBoe 2
AencTere Toka. 3akon [hkoyid ~ Jlenua» i
| JlaGopaTopHbIe paGOThI 4 L 3
1. AccaepgoBanue 3akoHa OmMa aast y9acTia Ueny, [10c/AeJ0BaTe/LHOro U 2
Napajie/NbHOro CoeAnHEeHUA TPOBOJHUKOB,
2. M3mepenne 3JC M BHYTPEHHEr 0 cONPOTHUBAEHHS UCTOMHUKA HANPAKEHUS VA B
Tema 3.3. Cogepsxadue y4e0HOro MarepuMasa o _ _q
INeKTPHIECKMH TOK [oayrnposogHukH. CobcTBeHHAs u npumecHas NPOBOIMMOCTH 2 3
B PAa3IMYHbIX noaynposojiHuKes. [losaynpoBoanukosslil guox. [oaynpoBogHHKOBLIE TPUOOPLL. |
cpeaax AeMoHCcTpanMu §
1. CoBceTBenHas v NPUMECHas NPOBOAUMOCTD NOAYIIPOBOSHUKOB.
2. [HonynpoBoagHHUKOBDIN U0,
3. Tpawsauctrop.
L KonTposibnan pa6oTa ) 2
Tema 3.4. Coaepikanue y4eOHOro Mmarepuajga
JneKTpomMardeTsm | Bexrop MUAYKUMU MardurHoro noas. /JledcrBde  MardHMTHOrO Mmoas  Ha 14 4 2

NpAMOAVHERHLIA NPOBOAHUK C TOKOM. 3akoH Amnepa. BaaumopedcTsue TOKOB.
MaruuTHeii 10ToK. PaboTa no nepeMeleHyIo NPOBOAHUKA ¢ TOKOM B MATHUTHOM
none, JecTBre MAarduTHOrO 1048 Ha ApwkymMiics 3apaa. Cana Jlopenna.
Onpegenedye  yAeasHoro  3apaja.  YCKOpPHTEAW  3apfamedHHbIX  4acTul.
JnexTpoMardHuTHag UHAYKNUA. Buxpepoe asekrpudeckoe none. CaMOMHAYKUUA,
JHEPrug MarHUTHOTO 10Jis,

:geMOHCTpauuu

1. OnwiT 3pcTeaa.
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Biaumopeiicrsre NPoBoAHUKOB C TOKAMH.

OTiIoHeHWe 3AEKTPOHHOT O 1TYyYKa MATHUTHEIM Tt0JIeM.

JAEKTPOJABUTATEAD.

JAEKTPOHIMEPHTEALHbIE NPUOOPHL,

JneKrpoMarHUTHas HHAYKIMUS.

OneiThl Papajes.

3aBucumocTs 3L CaMOUHAYKIMK OT CKOPOCTH W3MEHEHHs CHJBI TOKA H
HH/JAYKTUBHOCTH NPOBOJBHUKA.

9. PaGoTa asexrporeneparopa.
10. TpancdopmaTop.

KOe0ANMA 1

BOJTHL)

KojebarenbHOM  KOHType., 3aTyXamwiiye  HAeKTPOMar#uTHbie  KOAcOaHud,
FenepaTtop HEIATYXAOLIMX IALKTPOMErHUWTHBIX  Kojebaddh, BolHyxaeHdbie
dAeKTpHYecKue Konebanya. [lepevenHnii Tox. TexepaTop NEepeMeHHOro Toxa.
EMKOCTHOE U MENYKTHBHOE CONPOTUBALHAA IEPEMEHOI0 TOKA, 3akod Oma a8
3AEKTPUYECKON Nenr NepeMeHHor0 TOKA. PaboTa 1 MOIHOCTL NEPeMeHHoro TOKA.

0CcOBBIM BUJ MATEPHU. JNEKTPOMIVHHTHLIE BOJHLL. BuépaTtop Tepua, OTKpbITEHIN
Koneﬁa'renbl-lblﬁi KOHTY. l/i:—;oﬁpr’i'elme paﬂ,no A. C. llonoenim. lloxsTe ©

JEMOHCTPMH“ e
1.CroBouble 3aeKTpOMAar HUTHBIC KONEBaHNS.
2.CcymanorpaMMa NepeMeHHor0 ToKA.

| 3.Konpencarop B 1ien# nepeMeHHoro TOKa.

leneparopnl toxa. Tpadchopmaropel, Tokd BriCokow wacrtorbl. [loaydenne, .
nepeAada W pacupefeneHue 3ACKTPOIHEPrud. JALKTPOMArHWTHOC M0Je Kax |

........ ——— R .

NpakTHyeckwe 3amgTgig =~~~ 4 L 3
; ' 1. TlppMeHeHYE 3aKOHA Amnepa 1 Gopmysini Crlb] ﬂopeﬂuc. tpH pememm sazau 2 | L
| 2. Penienwe 3asiaq no reMe «3aK0H 3NEKTPOMarHHTHOM HHAYKLU. 2
CaMonHAy KIS ) o _
NaboparopHsie paGorm ] 2 N 3
b 1. HCCH(,AOBEZHI/IL_S_—_‘BJI&‘HHH 3NeKTOOMATRATHOH mmylcuun 2 B
5 Paznen 4 __ KoJrefamny & BOARBE L 30 |
Tema 4.1. CO,&IEP}KdHﬂe y4eSmoro vayepwasta ) ]
JneKTpoMardurHble | CBoSOAHBIE  INEKTPOMATEUTHBLIE KOJle3aH . l'lpespame;me “aHept U B 20 6 2
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4. Ka1ymika HHAYKTHBHOCTY B LelH NepeMeHHOro TOKa.
5.Pe3oHaHC B 1ocae0BaTeALHOH Yely NepeMeHHoro ToKa,
6.Wsny4yeHue y NpreM 3NeKTpOMarHUTHIX BOJIH.
7.Papuoceaab,

KoHTposbpHasn padora 2 3
HpakTH4YecKMe 3aHATHA 4 3
1. Peluenne 3agay no TeMe «NeKTPOMarHUTHbIe KoJebaHus» 2
2. Penienue 3afa4 no teme «EMKOCTHOE ¥ WHAYKTHBHOE CONPOTHBJICHMSA B UEIH 2
NepeMEHHOro ToKa, 3akod OMa 2151 3IeKTPHHECKOH Ueny fiepeMeHHoro ToKa»
Camocroarenprasi pabora 2
lMoaroToska coabineHUi 1 npeseHTayuit Ha TeMmol: «[eHepaTophl MepeMedHOro 2
TOKay, «TelaoBbie ALKTPOCTAHLHUY, «[HAPOINEKTPOCTAHLUNY, (ATOMHBIE
AAEKTPOCTAHLHUY, «AnbTenHaTHBHBIE UCTOYHHKH FHEPTHMNY,
«Jueprocbeperawoiye namnely, «fIpobrembl yTuAnsanuy sHeprocdeperaroniux
JIaMIT»

Pazgen 5 OnTuKa 14

Tema 5.1. Copepxanue yIeGHOTO MaTe puaia

CeeToBbIC BOIHLL | CKOPOCTE PACHPOCTPAHEHMS CBETA, 3aKOHhi OTPAXKEHUA U HPENOMJEHHN CBETa. 6 2

loanoe orTpaxkedne. Juasznsi. 'naz kagk onTeseckad cucrema. Orruveckde
npubopsl.  Hurepdepenpusa  cseTa. KOTepeuTHOCTL  CBETOBRIX  JIydYed.
HuTepdepenaus B ToHKMX nAeHKax. Honockt paBro# ToaiuHel Konasna Hiotoua.
HcenoawzoBadue uuTep@epeHUMM B Hayke W Textuxe. [Aupaxuus cseTta.
Avdpaxuus Ha MesW B napanienbybix ayuax. JudpakgronHas pererka. lionarue
o roaorpaduu. [lomapusanua neoepeunbix Boad. Hongpusauua csera. [JiBorHoe
ayuyenpenomaende. Honsipouabl. Mucnepcus cBera, Buasl cnexrpos. CNexTpsl
ucnyckadug. COekTpbl [MOromeHHs. YaeTpagroaeroBoe M yHOpaxpacHoe
uaAyueHus. PeHTreHoBCKIE AyY. MX npupoga H cBoicTBa,

JeMOHCTPANHH

3aKOHb! OTPAKEHNSA U RPEJOMAECHKA CBETA.
{TosnHoe BHYTpEHHEE OTpAXKEHHE,
OnTyuyeckue MpUGOPLL

. UnTepdepenuus csera.

D1k WS

Andpaxuud cpeTa.
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Hosasipyr3anus csera.
Iloayuenne coekTpa ¢ NOMOUI b NPHU3MbL.

[Mosyuerde cuexkTpa ¢ NOMONIBIO AMPPaKIMOHHON PEIeTKH.
FneKTpOonn

G

WﬂﬁﬁﬂpaTOEjhﬂfpaﬁﬂTbl e

1. Onpe,z],eneﬂue lHoKasaresada MNpPeaoMAeHHs CTEKJA. I/Iayqerme I»’I306]JEI}K€HI/I}'{
npeg,me'ros B TOHKOH JI?IHSE.‘.

% Ha6mo;16i-me umomno; o cnem‘pa ncnymaﬂuﬂ.

15“;3;!,6.}1 6

Tema 6.1,

KrantoBag onryukKa

S SHeMEeHTh! KBAKTOBOMH hManiy_

Co,a,epma}me yqeﬁﬂom mavepdana

KBaHmBaﬂ mnoTesa HJIaHKa fI>0T()Hbl BI-}LHIHHM d)O'l‘OSJ’EGK’[‘queCKHH 3cpd)eKT.

Zlemoﬂqrpaunﬂ

1. dm*roac‘pcj)em

l‘lpaxmtlecmue 3,39;!1’1{51

boib

Tema 6.2,

PH3NKa aTOMA

pBBBMTHe BSFJIH,J,OB Ha cupoe%me BelijeCTRa.
cnem'pax BOAODONA. ﬂ}lf‘pHaFl MO,EJeJlb ATOMA. Oru:m:i 3. Peaepdopna. Mogess

3aKOHOMEPHOCTH B ATOMHMbLIX

1. HaayueHue Aazepa (KBaHT OBOFO TeHepaTopa).

r.‘._-..\.....

Tema 6.3.'“'

$PH3INKa ATOMHOTO

Aapa

Coaepxkanne yueHHOro maTepuana

EctectBeHBas pajguoakTUBHOCTL, 3aKOH pagummnmrom pacnajga. Criocobe |

rabaogeduna M perucTpaudy  3apmKeHHblX 4acTay, 3ddexT BaBuaosa —

YepeHkora. (TpoeHue arTomHoro sagpa. JdedekT ™accnl, 2Heprus CeE3M U
YCTOMMMBOCTL — QTOMHBIX  sijiep.  Sloepunie  peakuun.  HMckyccersennas
PaIM 0AKTHRHOCTD, ﬂeneﬁwe TKEABIX ﬂ,qep Llem{aﬂ gAepHas  peaxiiusi.
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1. CyHeTYHK HOHM3RPYIOUIUX H3AYYEHHM.

[ipakruveckue s3ansns o I D 2 i o 3
1. Pewenune 3aga4 o reme «fjepHble peakylu. 3aK0H paJyoakTHBHOI0 pacnaja. 2
PacyeT sHepruum ¢BA3H aTOMHBIX AAEP» I T _
Konrposavnan pa6ora — 2 -
[ Pazpen7 | B0 monus BeeseHHOR L 4
Tema 7.1.  Copepxanue yyeGmoro marepuasa _ S
Crpoenne n Hama 3peszjguana cucrema — lanaktuka. [lpyrue ranakTHKd. DeCcKOHEYHOCTL 4 z2
passuTie Bceneunoil. TlonaTue ¢ wkocmonorny. Pacudpsiwowiasica Beeaeunas, Mopeab
Bcenennown ropstei Beesennoi. Crpoenvie ¥ nApoucxoskaenre [anakTuk. Tepmospephblia
cuHTe3. llpoGaeMa TepMmosiepron 3dHepreTuku. neprusi ConHua KW 3Be3f,
_IBosmouus 3sea)t. lpocxongiene CONHEYHON CHCTEMbBL S
JdeMoucrpapun I R A ]
1. Connewdas cucTema (MoOAEND).
2. ®oTtorpapuu nnaHeT, CAeNaHHLIE C KOCMUYECKKX 30H/0B.
3. Kapra Jlynst u naaser.
o 4. CTpoedue ¥ 3BosuUa BeenaeHHOR, o . _ . .
- HHANBHAYAIBHBIA NPOEKT 10 o ]
________ ) MpoMeKkyToYHAN ATTECTANNA o 18 ]
Bcero: 214 20

21




6. [IPUMEPHBIE TEMbI HHAWUBHAYA/IbHbIX [IPOEKTOB

1. Mccneposative sfeKTpUYeCKUAX CBOMCTR NOJIYIPOBOJAHUKOR

2. YCTpOHCTBO K paboTa POTOPHOTO ABUTATEA

3. UccnegoBaHne HEHBIOTOHOBCKOHN XXUIKOCTHU

4. Hccneposanue GakTopos, BAUAKMMX Ha AJMHY TOPMO3HOIO MyTH

5. [lpuMeHenne NoJynpoOBOJAHUKOB B KOMIBHTEPHbBIX CHCTEMAX

6. CpaBHUTE/JILHLIN aHAJIN3 CPEACTB CBA3EH U KOMMyHUuKauui XXI Beka

7. XapaxTepucTyUKa ¥ CPaBHEHHE UCTOYHNKOB a/JbTEPHATHBHON IHEPreTUKU

8. lIprHUMI JeHCTBUA H XapaKTeprucTUKA aCHHXPOHHOTO JiBUraTe s

9. Hccnepnosanue uHTepdepeHIIUU BOJH

10. HUccneposanre AMdpakiiuy BoIH

11. ['onorpadus v ee npuMereHUe

12. JlazepHble TEXHOIOMMU K UX UCIIOJIb30BaHUE B KOMITbIOTEPHOH
TeXHUKe

13. CpaBHUTE/IbHBIM aHAINU3 Ppa3AMYHbIX BUJAOB JaMi

14. CBeTOBOJIOKHO Ha cyKbe YyesioBeKa

15. ATOMHas 3HEepreTUKa — IJI0Chl U MUHYCHI

16. OnTudeckye UINIO3UU B KUSHU

17. KM3Hb 3aMevaTeNbHbIX N104el. AnbbepT INHIITENH

18. Kuaxre KpyUcTaianl ¥ UX NpUMEHeHue

19, [lepeMeHHBbIH 3/1EKTPUIECKUN TOK U ero IpUMeHeHue

20. BrusiHue n3jiy4eHus, UCX0A511ero oT COTOBOrO TeledoHa, Ha
OpraHysM 4esI0BeKa

21. YCTpOWCTBO M IPpUHUMN JAeUCTBUSA KapOWPaTOPHOTO ABUTATES

22. TpancpopmaTopsl H UX IPUMEHEHHE

23. Hceneposanue aBneHud BHelHero GpoTosdgderTa 1 ero NpuMeHeHus

24. HccnepoBanue siBAeHUs BHyTpeHHero ¢oto3dPekra U ero

NpUMeHeHHS
25. Hobesnepckaa npemus - peHomeH XX Beka

=2
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7. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEGHOH
AEATEABHOCTH CTYAEHTOB

CoaepxaHue oGyveuns

XapakTepHCTHKA OCHOBHEIX BHA OB
y4eOHOoH AesSTeAbLHOCTH CTYAEHTOB
(Ha yposHe y4yeGHMX gefcTBNH)

BeeaeHHe

WM@HIAH NOCTAaHOBKW 1leJled JledTeJbHOCTH,
NJIAHUPOBAHMR  COOCTBEHHOW  /1eATeNbHOCTH
AN NQOCTHHEHUH  OCTaBJjieHHBIX  Lesed,
NpeJBUAEHUA BO3IMOXHBIX Pe3yabTaToB 3THX
AeRHCTBUMR, OpraHu3aldH  CaMOKOHTPOAS U
OLEHKM [10/y4€eHHbIX PE3YALTaTOB.

PazsuTHe CIOCOGHOCTH ACHO U TOUHO W3NAraTo
CBOM MBICJH, JIOTHYECKH O0OCHOBBIBAaTbH CBOIO
TOYKY 3peHus, BOCIIPUHUMATD 7
AHANIU3UPOBATH MHEHUR cobeceJHHUKOB,
Npu3HaBas NpaBO APYroro 4ejaoBeka Ha WHOe
MHeHHe,

MlpousBeaenne H3MEepeHHn Pr3ndecKux
Be/AHMYHH M OLUeHKa IPaHULbl NOrpeliHOCTel
HW3MEepeHUH.

lipeacraBaenue IrPaHUEbI NOrpeHOoCTEeN
U3MepPeHRUH NPH MOCTPOeHRUH rpadKoB.
YMmeHue BLICKa3biBATb TUIMOTE3hI JAJst
00bACHeHUS Ha0KAaeMbiX ABAEHHH.

YMeHUe npeanaraTh MOACAN ABNEHUHR,
YKazaHue TpaHUI] NPHMEHUMOCTH PU3NYIECKHX
3aKoHOB. M3J0KE€HHEe OCHOBHBIX [OJ0XKeHUN
COBPEeMeHHOoH HayvHOH KapTHHBI MUpa.
[IpuBesleHMe NpUMEPOB BAMAHUS OTKPLITHH B
bu3srke Ha nporpecc 8 TeXHUKE W TEXHOAOTHH
IpOY3BO/CTRA.

HWcnonb3zoBanue  HuTepreTa aAJd  NOMCKaA
nHdoOpMalMu

MexaHuka

KuHeMaTHKa

[lpefcTapsesne  MEXaHUUYECKOro  JBWIKEHUSA
TeNa YypaBHEHUAMH 3aBUCUMOCTH KOOPAMHAT H
NpOoeKUMEeN CKOPOCTH OT BPpEMEHH.

lipeacTaBaenne MexaRU4eCcKOTO  ABMIKeHU
Tena rpapuKamMud 3aBUCMMOCTH KOOpAMHAT H
MpoeKUHMen CKOPOCTH OT BPEMEHU.

Onpegenenre KoOpAMHAT MNpOHAEHHOTO OYTH,
CKOPOCTU U YCKOpeHHd Tesna 0o rpadukam




3aBHCMMOCTYU KOOPAUHAT { NPOEKLHHA CKOPOCTH
oT  Bpemenu. Onpejenenve  KOOpPAWHAT
NPONACHHOIO MYTH, CKOPOCTH U YCKOPEHUA
TeJjla [1C YPaBHEHUSIM 3aBUCHUMOCTH KOOpAMHAT
M IPOEKL UM CKOPOCTH OT BpEMEHH.

l'lpoBe,a,eHMe CPaBHHUTEALHOTO dHaAH34d
PABHOMEPHOTO H PABHONEPEMEHHQOIo
ABUMEHUH. Yxa3zaHue HCOAB30BAaHHA

NOCTYNATeALHOTO U BPallaTeALHOID ABUXKEHNUHM
B TEXHHUKE,

[lprioGpeteHye onbiTa paGoTsl B rpynne c
BRIIQJHEHUEM PASIUYHBIX COUHMAIBHLIX POJIEH.
PazpaboTka BO3MOKHOH CHUCTEMBbl ACHCTBUH H

¢t KORCTDYKUHH PiN{P:! JKCOEPHUMEHTANABLHOI'O
onpescaeHHS KHHEMATHYeCKHUX BEAHYHH,

[IpeacTaBienye MHPOPMaL MU 0 BHAax
JIBUXKEHUA B BUJle TaAGNHLbI

3axKOHBI COXPAHEHUSA
B MeXaHHKe

B/ BbIMHUCAEHHSA H3MEeHEHHH CKOpOCTeFI Te
[MpH ¥X BBaI/IMO,&eﬁCTBI/IHX,

: UsmepeHne  paboTel  CHA ¥ U3MeHeHHe

KMHEeTHWYEeCKOH aHepruy Tena.
Borauciaenne paboThi CUA W M3MeHeHusd
KUHeTHUYeCKCOH 3HepTHH Tesa.

- BbluvcaeHve MOTEHUWa/bHOR 3HEPrHH Tea B

- T'paBHTallMOHHOM [IOJIE.

Onpepenende NoTeHLUHa bHOR 3HEPTUY YIIPYro

‘ [I[pyMeHeHre 3aKOHa COXPAHEHHS HMIYJIbCA |

ne@opMUPOBAHHOrO  Teaa M0 M3BECTHOH |

pedopMaiuy U KeCTKOCTH Teja.

. [lpriMeHeHne 3aKOHa COXpaHEeHuUs |

MexXaHUYecKoH JHeprik Inpyu pacHeTax

 Pe3yaLTaTORB B3anMOJeUCTBUN Ten
| rpaBHTALMOHHBIMH CHJIAMU )% CHJIAMY |

YIPYTOCTH.
YKasaHue TpaHHl [OpYMMEHUMOCTH 3aKOHOB

! MexaHHKHU.
| YkazaHue yyeGHbIX LUCLUIUIMH, TPU U3YHERUYU |

KQTOPBIX UCROJMB3YHTCA 3aKCHE! COXpaHeHHd

2. OcHOBbLI MOJIEKYJIAPHON PU3UKH U TEPMOIHHAMHKH

OCHOBb! MONEKYASPHOH ;
KUHeTHYeCKOH TEeOpHH. ]
HaeanbHbId ras

BeiosiHeHHe 3KCIEPUMEHTOB, CAYXKALIMUX /1
060CHOBAHUSA MOJIEKY/IAPHO-KHHETHYECKOH

‘ Teopuu (MKT).

Peulenne 3a34a4 ¢ nNpuMeHeHWenM OCHOBHOIO

YpABHEHNUS MONeKYASPHO-KUHETHYECKOHN |
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TEOpUH rasos.

OnpefeseHde  napaMeTpoB  BellecrBa B
razoo6pa3zHoM  COCTOSSHUM Ha  QCHOBaHMM
YPABHEHUA COCTOAHUS HAELANLHOTO raza.

Onpegenende  napameTpoB  Bewecrsa B
razo06pa3sHoOM COCTOAHHHW W TMPOMCXOASILHX
npoueccos 1o rpadykam 3aBucumoctd p (T}, V

(T), p (V).

JKCnepUMEHTAALHOe UCCieOBaHKe
zapucumoctd p (T), V (T), p (V).

lipepacraBnrenue B Buje rpadyKoB H30XOPHOTO,
1300apHOro U U30TEPMUYECKOTO NPOLECCOR,
BulyucaeHne cpefjHed KHHETHUYECKOH 3HEpPruu
TEIJOBOTO ABWKEHWA MOJEKYJ TI0 W3BeCTHON
TeMIepaType BelWecTBa.

BeickaseiBaHne runotes an9  0O6BACHEHHS
HaBAgaeMblX ABASHHA.

Yxasanue rpaHML [OpUMeHHMOCTH Mojen
«HJeasbHbld ra3» u 3aKoHos MKT

OcHOBBI TepMOAHMHaMHKH

W3mepenye kosuyvecTBa TeNJOTHI B Mpoieccax
TenaonepejayH.

Pacyer koaH4ecTBa TennOTbl, HeOOBXOAMMOro
AN OCYWUIeCTBJEHUA 33JaHHOroe npouecca c
Tensaonepejavei. Pacuer U3MEHEeHHS
BHYTPeHHeH  3Hepruu  TeJj, paboTel WU

nepefaHuoro KOJHYeCTBa TENAOTHI C
HCROAL30BaHWeM epBore 34aKO0OHa
TEPMOSHHAMWKH.

Pacuer pa6oTtbl, coBeplueHHOH ra3oM, HO
rpaduky 3aguchimocth p (V).

Brluvcnenve paboThl rasa, coBepiueHHOU NpH
M3MEHEHUY COCTOAHHS 10 3aMKHYTOMY LIUKAY.
Boiyucnenune KIIJI npu coBepiueHWH rasom
padoThl B apolleccax U3MEHEHHSA COCTOSIHHA {10
3aMKHYTOMY LHKAY. OOGbiCHeHWe NPUHUHIOB
AeRCTBHA TeMJOBbIX MalMH. JeMOHCTpauns
poJik PU3KKH B CO3/laHu M "
COBEPIUEHCTBOBAHUM TEILAOBLIX JBUTATENEH.
N3no0meHHne CyTH 3KOJOTHYECKHX NpobiiemM,
06yCNOBMEHHBIX paboToti TeMJA0BBIX
ABUTaTeNeH U NpeJ/ioKeHUE NYTH WX PeileHHs.
YKazanue TpaHMl OpPUMeHHMOCTH 3aKOHOB
TEPMOAHMHAMUKHN,

YMeHHe BecTH AUanor, BbICAYIIUBATE MHEHUE
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ONNOHEHTa, Y4aCTBOBATL B AUCKYCCHH, OTKPLITO
Bblpa}aTh U OTCTAUBATL CBOK TOUKY 3peHus.
Yxazanue y4ebHblx AUCHUIUIUH, DU M3YYEHUH
KOTOPBIX HCNOJABL3YIOT y4ebHbll MaTepuan
«OCHOBBI TEPMOANHAMHKH»

CBoitcTsa napos, :KUAKO-
CTeH, TBep/blX Ten

HaMepeHdue BAGKHOCTH BO3AyXa.

PacyeT KoaudecTBa TeIOThLl, HeoGXOAUMOro
FJis OCYWecTBJeHUsA  npoilecca nepexoaa
BeleCTBa U3 OJHOrQ arperaTHoro COCTOSAHUA B
Apyroe,

JKCIepUMEHTANBHOE HCC/eOBAHNE TEMNOBbBIX
CBOMCTB BeL|eCcTBa.

[IpvBeseHMe NpUMEpPOB KaNKAAAPHBIX BJAEHHH
B OplTy, NPUPOJE, TEXHUKE.

HcerengoBanne MexaHHYeCKHX CBOMCTB TBEPAbIX
Ten. IlpumeHeHue (QU3NYECKUX MNOHATHH H
3aKOHOB B y4yeBGHOM MaTepuaJje
npodeccuoHasbHOro Xapaxkrepa.
Hcnons3osanue  HHTepHeTa  ANA  NOUCKA
HHQOpMauuK o pa3paboTkax M [pPUMEHEHHSX
COBpPEMEHHbIX TBEPAbIX % aMopdHBIX
MaTepHaJoB

3. IeKTpoAMHAMHKA

JJeKTpocTaTHKa

BrluvcseHre cua B3aUMOACHCTBUA TOYEYHBIX
3NEKTPHYECKHX 3aPAL0B.

! BoruucsneHve HanpsKeHHOCTH 3JeKTPHYECKOTrO
’nom:[ QAHOTO M HECKO/AbKUX  TOYEUYHBIX
JIeKTPUYECKHX 3apsA/0B.

Boiaycnedrde  noTeHMala  3AEKTPHYECKOrO
'HOJ]H OHOrO W HECKOJbKHX  TOYe4HbIX
3NeKTPHYECKHUX 3apafoB. MaMepeHUe pasHOCTH
MOTEHIHANOB.

HzmMepeHne 2HepPruM 2AeKTPUUECKOre Mosa
3apsXKeHHOro KoHAeHcaTopa.

BruluHcaeHHe 3Heprum IAeKTPHYECKOTO ToJIs
3apsHKeHHOTO XKOH4eHcaTopa.

PaszpaboTka naaHa H  BO3MOXKHOH  cXeMbl
AeHCTBUHM 3KCIEPUMEHTAALHOTO ONpeAeneHUs
3AEKTPOEMKOCTH KOHJEeHCcaTopa 14
AN3AEKTPUYECKON NPORKLEAEMOCTY BEIeCTRa.
NposepeHne CPABHUTENBHOIO aHanM3a
TPaBUTALMOHHOTO M 3AEKTPOCTATHYECKOro
noJieii

[TocTogHHBIF TOK
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HamepeHnue JAC % BHYTPEHHEra
COMPOTHBJIEHUSA HCTOUHUKA TOKA.

Brinoadesue  pacyeToB  CWUJABI  ToKa H
HanpsaxeHWM Ha y4yacTKax 3JeKTPUYECKHX
Lenew. ObbscHeHHe Ha npumepe
IMEKTPHYECKON Leny ¢ ABYMSA UCTOYHUKAMM
Toka (34C), B KakOM caAyd4de HCTOYHHK
3JIeKTPHYECKON 3IHepruu pafoTaeT B pexuMe

reHepartopa, a4 B KakKoOM — B pexXuMe
norpeburensn.
Onpegnenenne TEMIEpPaTYphI HUTH

HakanuBaHus, MHaMepeHue 2NEKTpUYECKOTO
3aps/ia 3IeKTPOHA.

CHATHe  BOJABTAMOEPHOH  XapaKTEPHCTHKH
auojga,

[TpoBenenue CPaBHUTEABHOIO aHa/iW3a
MONYNPOBCAHHKOBBIX JUGAOB U TPUOJIOB.

| Ucnonb3oBanue  WHTepHeTa  Aaa  NOHCKA
!HHQJOpMElLLMH 0 TepCheKTHBax  pa3BUTHSA
| NOAYNPOBOAHUKOBOM  TEeXHUKHM. YCTaHOBKa
| npHYMHHO-CeACTBEHHRBIX CBAEN

MarsuTuble ABAeHUH

i H3aMmepeHue UWHAYKUMU MATHUTHOTO  TIOJSA.
| Beryucaenue cua, 1eHCTBYROMMX Ha MPOBOAHUK
! ¢ TOKOM B MarHUTHOM ToJe.

Boiuucnenue CHII, LeUCTRYHOUINX Ha
3AEKTPHYECKHH 3apad,  ABMKYLIHHCA B
MArHHTHOM {1071,

HccnenoBaHWe SBJEHUH 3JeKTPOMarHUTHOH
UHAYKLKH, CAMOMHIYKLHH,

BbiyucaeHue 3HepruM MarHUTHOTO HOJ4,

ObbacHeHue npdHUKIA AeHCTBHA
3NeKTpoABUTATE A,

O6pAcHeHde NpHUHUMNA AEHCTBHA TeHepaTopa
3EKTPUYECKOTO TOKa 7
I/IEKTPOUIMEPHTENBHBIX IpHUOOPOB.

O0pAcHeHHe  npuHUMIA  JeHCTBMs  Macc-
CieKTporpada, yckopuTened  3apAXMeHHBIX
4acTHL,

00bsicHeHMe DPOSM MaTHWTHOrQ noas 3eMJid B
¥U3HM pacTeHUH, KUBOTHBIX, Yea0BeKa.
lipuBeaeHue npUMepoB MPaKTHYECKOTO
NMPUMEHEHWA W3YYeHHbBIX SBJAEHUI, 3aKOHOB,
| NpuGOpOB, YCTPOHRCTS,

| [IpoBesieHHe CPaBHUTEALHOTO aHaNK3a CBOHCTB

e — e
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JCKTPOCTATHRECKOTO, MarHHTHOLO H

. BUXPEBOTr0 3JIeKTPUYECKHX NoJeH.
- 06bAcCHeHHe Ha TprHMepe MAarHUTHBIX ABJEHUH,

noyeMy OQH3MKY MOXKHO paccMaTpUBaTh Kak
MeTaJAUCLHIIJIUHY

4., KojgeBaHUA ¥ BOJHBI

MexarHdeckHe Koaehasus

Hcenegosanue 33aBUCUMOCTH nepuosa |

KoJiebaHM#i MaTeMaTUYeCcKoro MassiTHUKE OT €ro
JAJHHbI, MacChl U aMIAIMTYAb! KOJeGaH UM,

Hccnegosanue 33aBACHMOCTH nepuofa
KOJIebaHUH rpysa Ha npyKUHe 0T erc Macchl U
HKEeCTKOCTU NpYKUHBL BbluncaeHue nepuona
KoJeBaHu¥ MaTeMaTHYEeCKOro MagTHHKa [0

H3BECTHOMY 3HaYeHHID ero AJHHBI.

Belumucaenue mnepHofa KojefaHUHR rpysa Ha
NPYXHAHE N0 M3BECTHLIM 3HaYEHHUSM €ro Macchbl
W MECTKOCTH [IPYHKHHBL,

BbipaGoTka HaBbIKOB BOCHPUHUMATD,
aHAJHU3UPOBATBH, nepepabaTbiBaTh PI
NpeAbABNATE UHPOPMALUIO B COOTBETCTBHHU C
[OCTABAEHHbLIMUY 3aJ34aMHU.

[IprBeeHye NPUMEPOB aBTOKOJE0ATENbHBIX |

MEXaHWYECKUX CUCTEM,. [lpoeeseHue
KAACCUQUKALUK KOeOaHuM

Yrpyrue soJiHbl

H3Mepenue JJHHBI 3BYKOBOH BOJHBI [0
pesyabTaTaM HabAwAEHUH uHTepdepeHLMHH
3BYKOBbIX BOJIH.

Habawaenue i obBACHEHUE ABAEHUH
WHTepQepeHMd U AUPPAKIHU MeXaHUYeCKHX
BOJIH.

[IpeacrasaeHue obaacre NPUMEHEeHUs
y/bTpa3BykKa U NMEPCNEKTHBEI ero
MCIOJIb30BaHUs B pa3/MUYHBIX 06JAaCTAX HAYKH,

| TEXHHKH, B MeJHIHHE.

HznomeHnne CYyTH BKOJOTHYECKUX TIpobaem,
CBSI3aHHbIX ¢ BO3AEHCTBUEM 3BYKOBBIX BOJH HA
OPTaHU3M HeN0BeKa

JNeKTPOMErHUTHbIE
KonebaHus

Ha6mogenue ocHuLAOrpaMM rapMOHHUYECKHX
Ko/eGaHui CHb! TOKA B LETTH.

U3mepeHHe 3aeKTPOEMKOCTH KOHAEHCaTOpa.
W3mepeHHne UHAYKTHBHOCTE KaTYLIKU.
Uccnegoraune  gBieHus 3JIeKTPHYECKOTO
pe3oHaHca B Nocje/IoBaTeNbHOI Lenu.

' [Iporenenue aHanorum Memzy QUIHTECKUMU
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BEAUYUHAMY, XapaKTepUsywIuMu
MeXaHH4YeCKYI0 i INEKTPOMArHHTHYIO
Kosie6aTe/NbHbIE CHCTEMBI,

PacyeT 3nayeHMH CHJ/b] TOKA U HANPSKeHHS Ha
3eMeHTax LenH NepeMeHHOro ToKa.
HccneposaHue NpUHHLHRA AelcTByA
TpaHcdopmaropa. HcchaeposaHue npuHUKNA
AEeHCTBHA PeHepaTopa NepeMeHHOT0 TOKa.
UcnoapsoBaHue HHTEpHeTa JAs  mouCKa
uHbopManuyu O  COBPEMeHHbIX  chnocofax
lepesadn 3JeKTPOSHepruu

JJIeKTPOMArHUTHbIe
BOJIHbBI

Ocywecrsaenue pajvonepesadu H
pajguonpuema. Hceceneposanve CBOACTB
3JIEKTPOMarHiTHBIX  BOJH  C  NOMOLLIO
MoBUILHOrO TenedoHa.

PasBuTHe  LIEHHOCTHOTO  OTHOIUEHHA K
H3ydyaeMblM Ha ypoKax OQU3HKHM 00BeKTaM K
OCBAHBAEMbIM BUJAM AeATeRbLHOCTH.
O6bAcCHEHHe  NPUHLMIHANLHOTO  pasJuyus
NPUPOABL] YIIPYTHX M 3JAEKTPOMAardUTHBIX BOJIH.
UsnoxeHHe CyTH 3KOJNOrH4eCKUX npobiem,
CBA3aHHBIX c 3JIEKTPOMarHWTHBIMH
KoeGaHUSIMH U BOTHAMH.

ObBAcHeHWe poOJK 3JMeKTPOMArdHWTHBIX BOJMH B
COBpeMEHHBIX HCCefoBaHUAX BeeneHHo

Onruka

[Ipupofa ceeTa

[IpuMeHeHUe Ha paKTHUKE 3aKOHOB OTPaKeRrHsa
W NpejIoMJIeHHA CBETa IPU pellleHHH 3a4adq.
Onpeseserune CIeKTPadbHbBIX rpaHu1y
YYBCTBUTEABHOCTY YeJOBEYECKOT0 rNasa.
YMeHHe CTpOUThL H300paskeHUs [IpeJMeTOB,
JaBaeMble JTUH3aMH.

PacyeT paccTosaHMA OT JMH3b! A0 H3o0pakedus
npeaMeTa.

PacyeT onTH4eCKO# CUBI AHH3bBL

W3mepenme $OKyCcHOTrO paccTOAHUSA AUH3EL.
HenpiTadnne Mogenedl MyuKpocxona v Tejeckona

BosHOBBIe cBONCTRA
' CBeTa

HabarwaeHne ABJEHUA HHTEepEePEHIHH
3JIeKTPOMarHU THBIX BOJH.
Ha6awaeHue SABJAEHUS AUPpakunu
3JIEKTPOMAarHUTHEBIX BOAH.
Ha6awaeHue SIBJAEHUKSA NoAsIpU3alHK

3JIeKTPOMarHUTHLIX BOJIH.
Usmepenne AAHHBI CBETOROH BOAHBLI TIO
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pe3y/abTaTaMm HabaeHus SIBAEHUSA
UHTepepeHMH. Hadnopenne f1BJIEHUA
andpakuun  ceeta. HaGawaenwe asaenus
noasipu3andn U Aucrnepcud cBeTa. [lowck
pa3AuuMi U CXOACTBa MeXAy ANPPaKLUUOHHbIM
M AUCIIEPCUOHHBIM CIIEKTPAMH.

[IpuBeaerne NpUMepos NOABRAEHHUA B NPUPOAE
M  HMCIOOJb30BaHWS B  TEXHUKE  fABJEHUWH
naTepdeperHyny, Andpakyuy, 00AApU3aALUKA U
Aucnepcid cBeTa. [lepeuincsenvwe MeToA0B
NO3HAHWA, KOTOpbie  MCAONb30BAHLI  NPH
H3Y41eHHU yKa3aHHbIX SBJACHUH

6. JNeMeHTHI

KBaHTOBOH (pH3NKH

KBakTOBad onTHUKa

‘Habawpaenue ¢oTosnekTpudeckoro 3¢pdexra.

Ob6bacnenne 3akoHoB (ToJsieTOBa Ha OCHOBE
KBAaHTOBbIX NPeACTaBJAeHHUH.

Pacyer MakcumaJbHON KUHETUUECKON 3HEpryuu
3/1eKTPOHOB NpH $OTOINEKTPUYECKOM 3ddekTe.
OnpeneneHue paGoTht BbIXOJAa 3JEKTpPOHA IO
rpaduky 3aBUCUMMOCTH MaKCHMadAbHOH
KUHeTHYeCcKOH 3Heprud ¢OTO3AEKTPOHOB OT
qacTOThl cBeTa. M3mepeHue paGoTonl BuLIXOAR
3AEKTPOHA.

[lepeuncienne  npuBGopoB  yYCTAHOBKH, B
KOTOpbIX NpHUMeHAeTCcs  6e3MHepLUOHHOCTh
doroaddekTa.

O6pacHenne KOPIYCKYJAPHO-BOJAHOBOrO
Jyanusma cBOHCTE GOTOBOB.

(}6bAcHeHWe pPOAN KBAHTOROK ONTHKU B
Pa3BUTHMN COBpeMeHHON GU3UKH

PH3UKa aToMa

Ha6atogeHye THHEHYATHIX CAEKTPOB.

PacyeT 4acTOTBI U ANHHBI BOAHBI HCIYCKAEMOTO
CBETA MPU Nepexose aToMa BoJOPOAA U3 0JHOTO
CTAlUHOHAPHOTO COCTOSHHS B APYTOE,
ObbsacHeHHe DPOUCXOWAEHUS JNHHeHYaTOro
CeKkTpa aToMa BoAopoJa H  pasAH4ud
AWHEHYaTHIX CIEKTPOB Pa3InYHbIX Ia30B.
HccaepoBaHve IMHENRYaTOTo ClieKTpa.
UccnenoBanue NPUHLMIA padoThI
JAOMUHECHEHTHON AaMIilbl.

HaGawgedue H 0O'BACKERUE  NMPUHLKNA
JAefcTBUA Na3epa.

[lpuBeaeHHe IPUMEPOB HCNOJIb30BAHKA Aa3epa
B COBPEMEHHOM HAyKe U TEXHMUKE.
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1

Ucnonvaopakne  WATepHeTa AnA  NOWCKA |
MHOOPMAUUH O MNepcnekTURax NpUMEeHeHHd
Jfasepa

®Puznka aTOMHOr0 84pa

Hab6usofeHre TpekorB adsda-dacTUL] B KaMmepe
Bunbcora.

PerucrpupoBande saAepHBIX H3AYYEHUH ¢
MOMOLYLI0 c4eTYUKa ['eHirepa.

PacueTt anepruu CBA3M aTOMHBIX s1/1€p.
OnpegeseHue 3apgja ¥ MacCcoOBOTO  YHCAA
ATOMHOMO f/pa, BO3HWKAWILETO B pe3y/abTare
PaZH0aKTUBHOIO paciaa.

Boluncaerue aHepruy, ocsoboxgarowencs npu
pajMoaKTUBHOM pacnaje.

OnpepeneHue NpoAyKTOB A4ePHOMN peakiHH.
BbryucaeHue aHepruy, ocsoboxjariieiica npu
AAePHBIX peaKyUsaxX.

[ToHMMaHWe [OpeUMyWecTB W HEAQCTAaTKOB
UCMO0b3GBAHUS aTOMHOM 3IHEPTUHK H
HOHHU3HPYHO KX U3AY4YeHHH B
POMBILIIEHHOCTH, MeJUIIMHE.

U3noxeHue CYTU 3IKONOTUYECKHUX npobieM,
CBA3AHHBIX € OGUONOTUYECKUM  JeHCTBUEM
PasuCcaKkTUBHBIX U3AYYEHUH.

[lpoegenne kaaccudbuxauuu sJeMeHTapHBIX
YacTHL M0 MX QU3MYECKHMM XapaKTepUCTUKaM
(Macce, sapsaAy, BpeMeHM XKH3HHU, CIIHHY U T. 1.).
[louMMaHHe UEHHOCTeH Hay4HOr0 NO3HaHHSA
MHpa He BOOGILe A7f1 YRJOBEYECTRA B LEJIOM, a
A1 KaXA0r0 06ydarouierocs JU4HE, eHHOCTel
OBNAJAEGHUA METOAOM Hay4YHOrO NO3HAaHUA AJS
JOCTUXKeHWA  ycriexa B Jwbom  BuUAe
NPaKTHYECKON AeATENBHOCTH

7. 3poswuus BceneHHoH

|
!
l

CTpoeHHe ¥ pasBuTHe \
Bcenenuoi |

]

Ha6aropeHue 3a 3se3aamy, JIyHOM U niaHeTaMu :
B TEJIECKOII. \
Habslogerne COAHEYHBIX NATEH ¢ MOMOUbIO |
TENECKONa U COJIHEYHOI0 3KpaHa. |
Hcrnonbzopanne  UWnuTepueTa A8 noucKa ]
U306paKEeHUN  KOCMHYECKHX  OGBeKTos ‘
undopMaLun 06 ux 0COBEHHOCTAX :
O6cyaeHNe BOSMOXHbIX CLUEHapHes SBOJIILHU |
BceanenHolt. UcnosabszopaHue HHTepHeTa aas ‘
NnoMcKa COBpeMeHHON HHPOPMALMHK O pasBUTHU |
Beesennoi. Ouenka HHGOpMaLHU € NO3ULKHH ee l
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CBOUCTB: AOCTOBEPHOCTH, 06bEKTURHOCTH,
IONHOTEI, AKTVaJBHOCTH U T. 4.

JBOMIOLUA 3B€3 1.
'unoTe3a NpoVCKOXKACHHSA
ConHeYHOH CUCTEMBI

BriuncaeHue sHepruu, ocBoboXAat0IeAcs nNpy
TepMOsJepHbIX peaKlHsX.

(dopmyJsiupoBKa npobaem TepPMOsiZIepHOMH
3HepreTUKH.

06bscHeHHE BAMAHUS CONHEYHOM aKTHBHOCTH
Ha 3eMJIK.

[ToHrMaHHe poAH KOCMHYECKHX HCCAefloBaHUH,
MX Hay4HOT0 H 3KOHOMH4ECKOrQ 3HaYeHH4.
Q6cyxaeHHe  COBpPEMEHHbLIX  [MIOTe3 O
npoucxomgeruy CosHewHOoH CHCTEeMBI




8. YYUEBHO-METOJUYECKOE U MATEPUAJ/IBHO-TEXHUYECKOE
OBECINEYEHHUE NNPOI'PAMMBI YYEBHOI'O ITIPEJAMETA

Ana peanusauny nporpamMMmbl ydyeGHoro npegmeta OBIly.02 ®usuxka B
OBIOY «K3MT» uMeeTca yuebHBIH KabUHeT «DU3MKa».

ObopyaoBaHue yuebHOTro KabUHeTA:
— MOCaZOYHbIE MECTA M0 KOJIUUYECTRY 00yHaIoUHXCS;
— pabodee MeCTO [IPenoiaBaTes.

AnaakTudecKrde MaTepHanbl:
— MeTOZMYecKHe pPEeKOMEHAAUWM [0 BEbIMOJHEHUK MNPAKTHYECKUX paboT 1o
yuyebHoMy npeaMeTy OBIly.02 ®usuka,
— MeTOAHYeCKHe pPeKOMeHJaUWHW [0 BbINOJHEHHK JalopaTOopHBIX paboT Mo
yyebHomy npeamety OBIly.02 dusnka,
~ 33JAHUA AJ5 KOHTPOJbHbBIX PaGoT;
— 3K3aMeHalHOHHble MaTepUasbl.

KOoMIJIeKTEI JIAG0PATOPHOTO 060pYAOBAHUS:
— [0 HCCJIeAOBaHHUIO 3aBUCUMOCTH CUJ/IBI TPEHHSA OT Beca Tea,
— 110 U3Y4YeHUIO 3aBUCHMOCTHU NepHuoa KojlebaHuP MaTeMaTHYEeCKOTO MassTHUKA
OT ero AJINHEL,
— 110 U3Y4EHUIO H30XOPHOr0 NpoLecca B rase,
— 110 U3MEPEHUID OTHOCHTENbHON BJAXKHOCTH BO3/YXa,
— 10 U3MepPeHU NOBEPXHOCTHOrO HATSXKEHUS )KUJKOCTH,
— 10 onpefeaeRUI0 K03QPUUUEHTA AMHEeNHOr0 PaculupeHys TREPAOTO Tea NpHU
HarpeBaHUH,
— 110 N3y4YeHuo 3akoHa OMa A/d y4acTKa LelH,
— MO U3YYEHUIO CMELIaHHOTr0 COeAMHEeH ! IPOBOHUKOB,
— 1o u3MepeHuro 3/1C U BHYTpEHHEr0 CONPOTURIEHUSA HCTOYHUKA TOKA,
— M0 KCCAeA0BaHHUIO 3J1EKTPHUYECKUX CBOMCTB 1101y POBOJHUKOR,
— 10 U3MEPEHNIO UHAYKTUBHOCTU KaTYILIKH,
— IO U3YYEHUIO YCTPONUCTBA M paBoTel TpaHchopMaTopa,
— II0 ONpeJie/IeHUO NIOKa3aTed NPe/JOMACHUA CTeK3,
— 10 u3y4eHu1o nuTepdepeHny 1 Audpakiuu CBeTa,
— 110 HabJII0 IeHUI0 CIJIOWHOrO CIeKTpa UCITYCKaHUA.



9. IUTEPATYPA

A% CTYAEHTOB:

1. Amutpuesa B.®. Pusuxa gnaa npodeccHid M clelHanAbHOCTEH
TEXHUYECKOTO npoduas: y4eBHUK Ans CTYAEHTOB cpesiHero
npodeccuoHaJbHoro obpasopauus / B.®. Jmurpuepa. - 5-e usj, crep. - M.
WsnaTeabckul HeHTP «Akajgemusa», 2018, - 448 ¢

JononHuTeNbHast AuTepaTypa:

1. PoguouioB, B. H. ®u3luka Ang KoanemKeli: ydyebHoe focobue 114
cpellHero npogeccMoHanbHoro otpasosanug / B. H. Poamonos. — Mocksa:
UspateabcTBo Opaiit, 2020. — 202 ¢. — ([IpodeccuonanbHoe o6pasoBaHHe ). —
ISBN 978-5-534-10835-4. — TexkcrT: anektpouHsbiii // 3BC Opaiit [caiit]. — URL:
https://urait.ru/bcode /449187

2. Bacuaren, A. A Pusrika: yyebnoe nocobue S cpepHero
npodgeccuoHan bHOro obpazopanns / A, A, Bacunabes, B. E. Pegopos, /. . Xpamos.
— 2-e u3j,, ucup. U gon. — Mockpa: Uapareabcteo WOpaitt, 2020, — 211 ¢ -
(Mpodeccuonannroe obpazosanue). — [SBN 978-5-534-05702-7. — Texcr:
snextposubiit // 3BC Opaiit [calit]. — URL: https://uraitru/bcode /449120

UHuTepHeT-pecypchl:

1. DepepaibHbil 1EHTD HMHOOPMALUOHHO-06PA3OBATE/bHBIX PEeCYypCcoB
[SnexkTpoxRubil pecypc] URL: www. fcior. edu. ru

2.Epunas xoanekpuu  UMOpoBLIX  00pa3oBaTesIbHLIX — PECYypCoB
[3n1exTpoHHBI pecypc] URL: www, school-collection. edu. ru

3.Taseta «®usnka» Usparennckoro aoMma «llepBoe  ceHTaODH»
[3naexTpouubii pecypc] URL: www.fiz.1september.ru

4. KBaHT: Hay4YHO-NOIYAAPHLIA  GHU3UKO-MaTeMaTHYECCKUN  KypHan
[3s1ekrpoHHbIN pecypc] URL: www. kvant.mccme.ru

st npenofaparesien:

1. PepepanbHbld 3akon oT 29.12.2012 Ne 273-03 «06 obpa3cBaHHl B
Poccuiickol ®egepanuu»,

2. [lprukas MuHucTepcTBa o0pazoBaHus ¥ Hayku P® or 17.05.2012 Ne 413
«06 yTBepKJeHUM GeAepasbHOr0 TOCYAAPCTBEHHOrO 006pa3’0BaTe/bHOro
CTaHAapTa cpeAHero (oAHOro) 061 ero 06pazoBaHU Ay,

3. [Ipukaz MunucTepcrea o6pa3oBaHus U Hayku PP ot 29.12.2014 N2 1645
«0 BHecenuu usMeHeHHH B [ipukasz MuHucTepcTsBa 00pa30BaHHA K HayKH
Poccuiickoit @egepanuu ot 17.05.2012 Ne 413 «0O6 yTBepAenuu defepajibHOro
roCyJapCTBEHHOI0 06pa30oBaTe/IbHOTO CTadAapTa cpefAHero (MoJHOro) obiero
06pa3oBaHKA».


https://urait.ru/bcode/449187
https://urait.ru/bcode/449120
http://www.fiz.lseptember.ru
http://www.kvantmccme.ru

4. NMuceMo  JlenapTaMeHTa TOCYJapCTBEHHOW TNOAHWTHKM B cdepe
NOAroTOBKM patounx Kagpos u JIO MuHucTepcTBa 006pa30oBaHud ¥ Haykd PO
ot 17.03.2015 Ne 06-259 «PexkoeMeHjallliy 110 OpPraHt3alMK NOAYIEHUA CPpeAHETO
obuiero o6pasoBaHusi B [pejeniaXx OCBCeHMA ©0Opa30BaTe/ibHbIX MNPOrpamMMm
cpefiHero npodeccuoHaJlbHOro 06pa3oBaHnsd Ha 6as3e OCHOBHOTI'O OOIero
06pa3oBaHUsl € Yy4YyeTOM TpeboBauu#t QegepaibHBIX TOCYAAPCTBEHHBIX
06pa30oBaTeNbHbIX CTAHAAPTOB 1 MOAYIaeMON NNPodeccUy WA CHeHuaAbHOCTH
cpeaHero npodgeccHOHaALHOro 06pasoBaHUA».

HHTepHeT-pecypchl:

1. Poccuiickas saekTpoHHas kona — (3. pecype) https://resh.edu.ru/

2. Exunaa koanexknusd UHOPOBBIX 0o6pasoBaTeNbHBLIX pecypcoB - (3.
pecypc) school-collection.edu.ru

3. Uudoypox - {3a. pecypc} infourok.ru

4. Pewy EF3 - (34. pecypc) ege.sdamgia.ru


https://resh.edu.ru/
collection.edu.ru
infourok.ru
ege.sdamgia.ru

JIMCT BONO/IHeHHK H U3MeHeHHH, BHeCeHHbIX B pa®o4yio NporpaMmmy
vueGHoOro npejameta OBHy.02 dbusuka

Beayuiui npenofasarens: A0, KpacHUKCB

Jicilo/IHeHUA ¥ N3MeHEeHH S B paboyuel aporpamMmMe yYeSHOro npeimMera
Ha 2021/2022 yye6Hniii roj,

Ha ocnoBaHHH npuKasa ot 5 aBrycra 2020 r. N2 885/390 «0 npakruyeckon
NOATOTOBKE OO8yvalmMxcs» B pabodyld NporpaMMy BHeECEHBl Ccilejyloinue
H3MEeHeHHS:

1}B pazgen 4. 06beM ydebGHOro npeaMera M BUJBI y4eOHON paloTbi BHECEHDI
Jachl NpakTUYeCKOH noArotoBku (20 yacos - crp. 11};
2} pasgen 5. TemaTumueckdii naaH U cojgepKaHue Yy4eGHOro mpeaMeTa
OBlly.02 ®uznka aobasneno pacnpejeNieBue 4YacoB NPAKTUYECKOHN NOJTOTOBKH
(cTp. 12 - 21},

UameHenus yreepAeHnl Ha 3aceqaHun [I([{JK npenoaasateneu

MaTeMaTHYeCKNX U eCTeCTBeHHOHAYYHbIX YYeOHBIX NpeMeTOB W AUMCUHIAMH,
npoTtokoa N2 10 ot «17» urwona 2021 r.

[ipepcepaTtens [N{I)K V,;cfié??/ H.B. Hukonaenko
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