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1. HACITIOPT ITPOI'PAMMBI «®U3UKA»

1.1. Ob6sacTh NPUMEHEHHUS POTPAMMBI
[Iporpamma yueOHO# gucummiaunel  Y/JB. 03 ®U3UKA sdBisercs YacTbl0 OCHOBHOM

npodeccnonanbHoii  mporpammbl [ BIIOY  «TpouWmkoro TEXHOJOTHYECKOTO TEXHUKYMa» IIO
cnenuanbHocT 23.02.07 «Texnudyeckoe o0CIyKMBAaHUE U PEMOHT JIBUraTeliel, CUCTEM M arperaroB

aBTOMOOWIIEI.

1.2. MecTto AUCHUIIVIMHBI B CTPYKTYpPE Nporpammabl NOATrOTOBKHU CIICHUAJIUCTOB CPECAHET0

3BC€HA:

O6meoOpazoBarensHblii  yueOHbIM mpeamer Y/IB. 03 ®U3UKA sBrusercs mnpoduibHbEIM
y4eOHBIM MPEAMETOM 0011e00pa30BaTEIHLHOTO ITMKIIAa 00pa30BaTEIbHON TPOTPAMMEBIL.
1.3. Heau u 3aga4m JMCUUIIJIMHBI — TPeOOBAHMS K Pe3y/JbTATAM OCBOEHUS AN CHUIIJIMHbBI:

B pamkax nporpaMmbl y4eOHOM NUCHUIUIMHBI OOYYaIOUIMMUCS OCBAUBAIOTCS JINYHOCTHBIE,
MeTanpeaMeTHbIe U MPEAMETHBIE Pe3ylbTaThl B COOTBETCTBUU ¢ TpeboBanusiMu ®I'OC cpennero
obmero ooOpazoBanusi: nuyHocTHbie (JIP), meranpeamernnie (MP), npeamMernbie aJsi
yriry0aenHoro yposus usyuenus (I1Py):

Koawbt I[InanupyemMble pe3yJbTaThl 0CBOCHHMS JMCIUIIIMHBI BKIKYAKOT

JIP 01 poccuiicKasl rpakJaHCKash WJIECHTUYHOCTb, MATPUOTH3M, YBAXKEHHE K CBOEMY Hapony,
YyBCTBa OTBETCTBEHHOCTH Iiepen PoauHOM, ropaoctu 3a CBOWM Kpail, cBoro Poauny,
MpOLLJIOE W HACTOSIIEe  MHOIOHAIMOHANIBHOTO  Hapojga  Poccum,  yBakeHue
roCyJIapCTBEHHBIX CUMBOJIOB (TepO, ¢uiar, THMH);

JIP 02 IpaXXJaHCKaA MO3HUIKA KaK aKTUBHOI'O U OTBECTCTBCHHOI'O YICHA pOCCHfICKOFO O6IHCCTBa,
OCO3HAKIIEro CBOM KOHCTUTYLMOHHEBIC IIpaBa U 065[3aHHOCTI/I, YBAXaromero 3aKOH U
IIpaBOIIOPAI0K, 06.]'[3,[[3}01]161"0 YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO
IIPUHUMAIOIICTO TpaAUuIUOHHBIC HAITMOHAJIBHBIC 1 O6H.[€LI€J'IOB6LICCKI/IC T'YMAaHUCTHYCCKHUEC
U ACMOKPATHUYCCKHUEC HCHHOCTH;

JIP 03 TOTOBHOCTD K City’keHHt0o OTedecTBy, ero 3alluTe;

JIP 04 c(OpPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOH MPAaKTUKH, OCHOBAHHOTO HA JUAJIOre KYJIbTYp, a TaKKe
pa3nuuHbIX  (opM  OOIIECTBEHHOTO  CO3HAHMs, OCO3HAaHME CBOETO0 MecTa B
MOJIUKYIBTYPHOM MUDE;

JP 05 C(I)OpMI/IpOBaHHOCTB OCHOB CaMOpa3BHUTHA W CAMOBOCIHHTAHHUA B COOTBETCTBUH C
O6HlequOBequKI/IMI/I HECHHOCTAMHU U UACAIAMHU T'PAXKIAHCKOTO O6H_ICCTB8.; TOTOBHOCTH U
CIIOCOOHOCTH K C&MOCTOHTCHBHOﬁ, TBOpquKOﬁ 1 OTBETCTBEHHOM ACATCIBHOCTH,

JIP 06 TOJICPAHTHOC CO3HAHHMC ©W TMOBCACHUC B IIOJUKYJIBTYPHOM MHPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH Auajior ¢ Apyrumu JIroAbMH, JOCTUI'aTb B HCM B3aWMMOIIOHUMAHUA,
HaxoauThb OGIJ.IPIC nejm #u COTpyAHHYaTh 4 HX OOCTHIKCHUA, CIIOCOOHOCTH
IPOTUBOCTOATH UACOJIOTHU SKCTPEMU3MA, HATMOHAIU3MA, KCCHO(bO6HH, JAUCKpUMHHALIUA
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Imo COLMuaJIbHbIM, PCIUTHO3HBIM, PACOBBLIM, HAIIMOHAJIBHLIM IPU3HAKaAM W APYIrUdM
HETaTUBHBIM COITMAJIbHBIM SIBJICHUAM,

JIP 07

HABBIKK COTPYIHHYECTBA CO CBEPCTHHKAMHM, JCTbMH MJIAQJIIIETO BO3pAacTa, B3POCIBIMHU B
00pa3oBaTeNIbHOM, OOIIECTBECHHO IOJIC3HOM, YU4eOHO-HCCIeIOBATEIbCKON, MPOCKTHONH H
ApYTrux BUJAax ACATCIBHOCTHU,

JIP 08

HPAaBCTBEHHOE CO3HAHME W TIOBEJACHHME HAa OCHOBE YCBOCHHS OOIIECUETIOBEYECKUX
IIEHHOCTEH;

JIP 09

TOTOBHOCTh W CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM 4YHCIE CamMOo0Opa3oBaHUIO, Ha
MPOTSHKEHUU BCEH JKU3HU; CO3HATEIHLHOE OTHOIIICHHE K HETPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO YCTIEIIHOM MPo(heCcCHOHATBHOM U 00111eCTBEHHOM 1A TETbHOCTH;

JIP 10

ACTETUYECKOE OTHOIIECHHE K MUPY, BKIIOUAs 3CTETHKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, OOMIECTBEHHBIX OTHOIIICHUI;

JIP 11

MPUHATHE W peaTu3aluio IEHHOCTeW 370poBOTO M Oe3omacHOro oOpasza >KH3HH,
MOTpeOHOCTH B (DM3MYECKOM  CaMOCOBEPIICHCTBOBAHWH, 3aHATHUSAX  CIHOPTUBHO-
O3JIOPOBUTEIILHON  JEATENBHOCTBIO, HENPHUATHE BPEIHBIX IPUBBIYEK: KYpPEHUS,
YIOTPEOJICHUS AJIKOTOJIs, HAPKOTHKORB;

JIP 12

OepeXHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHWE K (QU3NYECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK W JpPYrux JIOAEH, yMEHHe
OKa3bIBaTh MEPBYIO MOMOIIIb;

JIP 13

OCO3HAHHBIN BBIOOP Oymymield mpodeccry W BO3MOXKHOCTEH peanu3aniyd COOCTBEHHBIX
YKU3HEHHBIX IJIAHOB; OTHOIIEHHUE K MPOECCHOHATBHON EATEIbHOCTH KaK BO3MOXKHOCTHU
y4acTUsl B PEIICHUU JIMYHBIX, OOIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIEHAI[MOHATBHBIX
pooIIeM.

JIP 14

C(OPMHUPOBAHHOCTh JKOJIOTUYECKOTO MBIIUICHUS, TIOHUMAHUS BIUSHUS COIHAIBHO-
SKOHOMHYECKUX IMPOILECCOB HA COCTOSIHUE TIPUPOJHOM W  COIMAIBHOH  Cpepl;
MpHOOPETEHUE OTBITA SKOJIOTO-HAIIPABICHHOH JIESTEILHOCTH;

JIP 15

OTBETCTBCHHOE OTHOIICHHE K CO3JaHUI0O CEMbH HAa OCHOBE OCO3HAHHOTO MPHUHSITHS
[IEHHOCTEN CEMENHOM KU3HU.

MP 01

YMCHHUE CaMOCTOATCIIBHO OIIPEACIATh HEIUW ACATCIBbHOCTH MW COCTABJIATH IIJIAHBI
ACATCIIBHOCTH,; CaMOCTOATCIBHO OCYHICCTBIIATH, KOHTPOJIIMPOBATH M KOPPCKTUPOBATH
ACATCIIBHOCTDb, UCIIOJIB30BATh BCC BO3MOIKHBIC PECYPChI IJIs1 JOCTHUIKCHUSA IMOCTABJICHHBIX
Hemen wu palin3alilii IIJIAHOB ACATCIbHOCTHU, BBI6I/IpaTL YCIICIIHBIC CTpAaTeruu B
PA3JIMIHBIX CUTYAlIUAX

MP 02

YMEHHE TMPOAYKTUBHO OOIIaThCs W B3aMMOJCHCTBOBATH B IPOIECCE COBMECTHOM
NEeSITeNIbHOCTH, YYUTHIBATh TMO3HMIUU JAPYIMX YYaCTHHUKOB AESATEIbHOCTH, d(H(HEKTUBHO
paspemiath KOHMIUKTHI,

MP 03

BJIaJICHUC HaBbIKaMU HO3H8.B3.T€J'IBHOI>1, y‘le6HO'I/ICCHe,I[OBaTeHBCKOﬁ 151 HpOCKTHOfI
ACATCIIbHOCTH, HAaBBbIKaAMU Pa3pCUHICHUA np06neM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIbHOMY TIIOUCKY MCETOAOB PCHICHHUA MNPAKTHYCCKHUX 3ala4d4, HNPHUMCHCHUIO
PAa3JIMIHBIX METOA0B MO3HAHU,

MP 04

FOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbLHOM I/IH(I)OpMaI_II/IOHHO'HO3H8.B8.T€JIBHOI>'I
ACATCIIbHOCTH, BJIaICHUC HABLIKAMU TTOJIYUYCHUA HCO6XOZ[HMOﬁ HH(bOpMaHHH nus3 CHOBapCﬁ
Pa3HbIX THUIIOB, YMCHUC OPUCHTUPOBATLCA B PA3JIMYHBIX HUCTOYHHKAX I/IH(I)OpMaI_II/II/I,
KPpUTHYCCKU OLICHUBATH U MHTCPHUPCTUPOBATH I/IH(I)OpMaI_II/IIO, MOJIYy4aCMYIO U3 pa3JIMYHbIX
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HCTOYHHUKOB;

MP 05

YMCHHC HUCIIOJIB30BaTh CPCACTBA I/IHq)OpMaI_II/IOHHBIX 1 KOMMYHUKAIVMOHHBIX TEXHOJIOTHHI
(nanee — UKT) B perieHnn KOrHUTUBHBIX, KOMMYHUKaTUBHBIX U OPraHU3alMOHHBIX 3a7a4
c coOmogeHreM TpeOOBaHHW DJPrOHOMHKH, TEXHUKHA O€30MacHOCTH, THTHCHBI,
pecypcocOepexeHns, TMpPaBOBBIX W OTHUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30I1aCHOCTH;

MP 07

YMCHHE CaMOCTOATCIIbHO OLICHUBATL U IIPUHUMATL PCIICHHA, ONPECACIAIOIINUC CTPATCTUIO
MOBCACHUS, C YUCTOM I'pa’XIaHCKUX U HPAaBCTBCHHBIX HGHHOCTCﬁ;

MP 08

BJIQJICHUC SA3BIKOBBIMU CpCACTBAMU — YMCHHE SCHO, JIOTHHHO W TOYHO H3JIaratb CBOIO
TOYKY 3pCHH, UCIIOJIB30BATh aJICKBATHLIC A3BIKOBLIC CPCACTBA,

MP 09

BJIaJICHUE HaBbIKAMU I[IO3HABATEJIIbHON pe(dIeKcuu Kak OCO3HAHHUS COBEpIIAEMBbIX
JNEUCTBUM M MBICIIMTENIBHBIX MPOLECCOB, UX PE3yJbTaTOB U OCHOBAHWM, I'PaHUL] CBOETO
3HaHUS Y HE3HAHMS, HOBBIX II03HABATEIIBHBIX 33/1a4 U CPEJICTB UX JOCTUKEHUS.

TPy 01

ChopmupoBaHHOCTh MpEACTABICHUN O POJIM U MecTe (PU3MKK B COBPEMEHHOM Hay4dHOMH
KapTUHE MHpa; MOHUMaHHE (UINYECKON CYHIHOCTH HaOII0OJaeMbIX BO BCEJIEHHOM
SBJIEHUH, poiu GU3NKU B (OpMHpPOBaHHM KPYyro3opa U (yHKUIHOHAIBHON IpaMOTHOCTHU
YeJloBeKa JUIs pelIeHUs MPaKTHUYEeCKUX 3a7a4

TPy 02

BJ'Ia,lIeHI/Ie OCHOBOIIOJIararommuMun (1)I/ISI/ILIeCKI/IMI/I MOHATHUAMH, 3aKOHOMCPHOCTSMU,
3aKOHaMHU HW TCOPUAMH, YBCPCHHOC HCIIOJIb30BAHUC (1)I/ISI/IV-IGCKOI\/’I TEPMHUHOJIOTUN U
CHUMBOJIMKH

TPy 03

BJ'IaI[eHI/Ie OCHOBHBIMHU MCTOAAMHU HAYYHOI'O IIO3HAHHA, HCIIOJIB3YEMBIMHU B (1)I/ISI/IK€Z
Ha6J'IIO,£[eHI/IeM, OIMMCAaHUEM, UBMCPECHUEM, DKCIICPUMEHTOM

TPy 04

YMmeHusi o06pabarbiBaTh pe3ylbTaThl HW3MEpPEHUll, OOHApY)KHUBAaTh 3aBHCHUMOCTH MEXIY
(bu3MYECKUMU BETUYMHAMU, OOBSICHITh  MOJY4YE€HHBIE Pe3yJIbTaThl U JIeNIaTh BBIBOIBI

TPy 05

ChopmupoBaHHOCTh yMEHHUS peliaTh (GU3NYECKue 3a1a4u

TPy 06

ChopmupoBaHHOCTH YMEHUSI IPUMEHSATH MOJTYYCHHbIC 3HAHUS I OOBSICHEHHS YCIOBUMN
MpoTeKaHust (U3MYECKUX SBIEHUH B Mpupoae, mpodeccHoHANbHOH cdepe u s
MPUHATHS PAKTUYECKUX PELICHUN B TIOBCETHEBHON KU3HU

Py 07

CdhopmupoBaHHOCTH COOCTBEHHOM MO3UIIMU MO0 OTHOLIECHUIO K PU3NYecKoil nHpOopMalny,
MOJIy4aeMoil U3 pa3HbIX HCTOYHUKOB

Oco0oe 3HayeHne JAUCHUIIIIMHA UMECT IIpU (I)OpMI/IpOBaHI/II/I " pa3BUTUH 06H_II/IX KOMIIETCHIIMM:

OK 1 BeiOupats cioco0sl perieHus 3a1a4 npohecCuoHaIbHON AeITeNbHOCTH, IPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM.

OK 2 OcyuiecTBisTh NOUCK, aHAIU3 W HMHTEpIpeTaluio HHGopMaly, HEOOXOIUMOW s
BBITIOJTHEHUS

3a7a4 Npo¢ecCuOHATBHOM I TETbHOCTH.

OK 3 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE Pa3BUTHE.
OK 4 PabotaTh B KOJJIEKTHBE M KOMaHzae, 3(P(EKTHBHO B3aWMOJCHCTBOBaTH C KOJUIETaMH,
PYKOBOJICTBOM, KJIINEHTaMH.

OK 5 OcymecTBiATh YCTHYIO U IHUCBMEHHYI0 KOMMYHHKAIIMIO Ha TOCYAAPCTBEHHOM S3BIKE C

y4eToM

0CcoOeHHOCTEH COUAJIBHOTO U KYJIbTYPHOI'O KOHTCKCTA.
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OK 6 [IlposiBiaTh TIpa)xJIaHCKO-IATPUOTHUECKYIO IO3MUIMIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJAULIMOHHBIX 00IEYeI0BEYECKUX IEHHOCTEH.

OK 7 CopneiicTBOBaTh COXpPAHEHUIO OKpYXarolleld cpeabl, pecypcocOepexenuto, 3¢ddexkruBHo
JICMCTBOBATh B UPE3BbIYANHBIX CUTYALUSX.

OK 8 Hcnonp30Bath cpeacTBa GU3UIECKON KyIbTYPHI A1l COXPAHEHUS U YKPEIUICHHUS 3J0POBbS B
nporecce  Mpo(ecCHOHANBHOW — AEATENIFHOCTH W MOJACP)KaHUS  HEOOXOAMMOTO  YPOBHS
[IOATOTOBJIEHHOCTH.

OK 9 Hcnonp3oBats HHPOPMAITMOHHBIE TEXHOJIOTUU B PO(PECCHOHANBHOM eI TeTHHOCTH.

OK 10 ITonp3oBathcs mpodeccnoHabHOM JOKyMEHTalUEd Ha rocy1lapCTBEHHOM M MHOCTPAaHHOM
SI3BIKE.

OK 11 IInaaupoBath NpeANPUHUMATEIHCKYIO JeITEILHOCTh B MPO(EeCCHOHATBHOU cdepe.

1.4. TlpuMeHeHHe ?JIEKTPOHHOI0O OOY4YeHHMSI W TEXHOJIOTHI JAUCTAHIMOHHOTO
o0pa3zoBaHus

Peanuzamust conmepskaHusi mporpamMMbl BO3MOKHA C TPUMEHEHHEM DJJIEKTPOHHOTO OOYYEHHUS U
TEXHOJIOTUH JTUCTAHIIMOHHOTO 00pa30BaHMs, OTKPBITHIX 00pa30BaTEIHHBIX PECYPCOB.

1.5 Peanu3anus coaepkanusi nporpaMmmsl 1Ji4 ooyyawmmxcs ¢ OB3

Peanuzanust conepkanusi oOpa3oBaTeIbHOW MPOrpaMMbl U KOHTPOJb pPE3yJIbTaTOB €€
OCBOCHUA OJIsd O6yanOIHHXCH C OI'paHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA W HWHBAJINIOB
OpraHM3yeTcsl C YYeTOM OCOOCHHOCTEM HX NCHUXO(PHU3UYECKOTO Pa3BUTHS, WHIUBUIYAIbHBIX

BO3MOJKHOCTEH M COCTOSHUS 310POBLbA.

1.6. KosinuecTBO 4aCOB HA MPorpaMmy o01eo0pa3oBarTebHO yueOHO! TUCUMIIUHbI:

00beM 00pa3oBaTeIbHOM Harpy3Kku Beero - 146 yacos,

ydeOHasi Harpy3ka BO B3aMMOJICHCTBHH C IIperojaBareieM (BCEro) B TOM uducie B Qopme
MPAKTUYECKOU MOArOTOBKH (MTPUKIAIHON MOy/h): 134 yaca,

CaMOCTOSITENILHOM paboThl 0OyUaroLerocs: -.



2. CTPYKTYPA U COAEP/)KAHUE
OBIIIEOBPA30OBATEJIBbHON YYEFHON JUCHUILIAHBI

2.1. O0bem o01meo0pa3oBaTeIbHON Y4eOHOM TUCHMILINHBI U BU/bI y4e0OHOH HATPY3KH

Bua yueOHoi# paGoThl Oovem uacos
Oo0pa3oBaTe/ibHAs Harpy3ka (Bcero) 146
CamocrosiTesibHas padoTa -
Y4yeOHas HATPY3KA BO B3aMMO/IeliCTBHU € NpenoaaBaTeseM (Bcero) 134
B TOM YHUCJIC:
71a00paTOpPHBIC 3aHITHUS 17
MIPAKTUYECKUE 3aHITUSI 5
paKTUYECKasi MOJIrOTOBKA 22
KOHCYJIbTaIllu! 6
NHauBuayanbHbINA NPOEKT 44
Harpy3Ka BO B3aMMO/IeifiCTBMH C NpernojaBareseM (Bcero) 38
KOHCYJIbTalluU 6
HUmoecosas ammecmayus 6 popme  IK3aMeHa 6




2.2. TeMaTH4eCKHH IUIaH U COAepP:KaHUe 001Ie00pa30BaTEIbHON Y4eOHOH IMCHUILIMHBI «PU3HKa)

Haumenosanue Cooepotcanue yuednozo mamepuana u ¢opmvlt op2aHuzayuu Yposenv | Obvem Koobt 06ugux xomnemenyuit
pazoenoe u mem deamenvHoCmu 00y4aruwuxcs 0c60eHUA | uacoe (ykazaunwvix ¢ pazoene 1.2) u
JIUYHOCMHBIX MEMANPEOMEMHBIX,
npeomMemHuuixX pe3yibmamaos,
dopmuposanuro komopuvix
cnocoocmeyem 3J1eMeHm npozpammol
1 2 3 4
BBenenue
duszuka u ®dusznka — pyHIaMeHTalbHas HayKa o pupojae. Hayunsiit Mmeton
eCTeCTBEHHO- MO3HaHWA MHUpa. B3anmMocBsI3p Mexay (GU3WKOH W APYrUMHU | 2 2 JIP 2, 4,7-10,13
HAY4YHbI MeTO/ €CTECTBEHHBIMM HayKamMu. MeTOJbl HAyYHOTO HCCIIECIOBAHUS MP 8.9
MO3HAHUA ¢usnueckux spieHui. [lorpemHocTy nM3MepeHuil (PU3NYECKUX ITpy01
NPUPOABI BeNMYMH. MojenupoBaHue SBJICHHA W TPOIIECCOB TMPUPOJIBI.
3aKOHOMEPHOCTh M CIIy4alHOCThb. ['paHMIBI TPUMEHUMOCTH
¢usznueckoro 3akoHa. @uU3MYECKHE TEOPUM U  PHUHIIMII
cootBeTcTBUsA. Ponp u Mecro ¢usukun B (HOPMHUPOBAHHH
COBPEMEHHOM Hay4YHOW KapTHHBI MHUpPa, B NPAKTHYECKOU
JEATEIbHOCTH JitojJiei. DU3uKa U KyJIbTypa
1. Mexanuka
Tema 1.1. Mexannueckoe nBmxeHue. Cucrembl oTcuéra. CkajsipHble U
Kunemaruka. BEKTOpHbIE (hU3MYECKHE BeIMYMHBL. MarepuanbHas ToOUKa.
[ToctynarenbHoe nBrkeHue. TpaekTtopusi, myTh, IEPEMEIICHHUE, JIP2, JIP7,JIPS, JIP9, JIP10,JIP13
KOOpAMHATa, MOMEHT BPEMEHH, MPOMEKYTOK BPEMEHH. 3aKOH MP 1-5, 7-9
OTHOCHUTEIIbHOCTH JBIKECHUs. PaBHOMepHOE mpsSiMOJIMHEHHOE [Tpy02-07
nBukeHre.  CKOpPOCTb ~ PaBHOMEPHOTO  MPSIMOJIMHEHHOrO | 2 9

JBIDKEHUS. YpaBHEHHE DPABHOMEPHOIro JBWKeHHs. [paduku
PaBHOMEPHOTO JBUKCHHUS. Crnoxenue CKOPOCTEH.
HepaBHomepHoe nBukenue. CpenHsiss CKOpOCTb. MrHoBeHHas
CKOPOCTb. Yckopenue. PaBHOyCKOpEHHOE JBIKEHUE.
YpaBHeHHE PaBHOYCKOPEHHOTO JBUKCHHUSL. I'paduku
paBHOYCKOpEHHOTo JIBIKeHus. CBoOOJHOE




naJicHue Tell. YCKOPeHHEe CBOOOJHOTO majieHus. J[BrkeHHe 1o
OKPY)KHOCTH C TOCTOSHHOM 1O  MOJIYJII  CKOPOCTBIO.
LentpocrpemutenbHoe yckopenue. [lapameTpsl  JBHKCHUS
HeOecHbIX Ten. AOcomotrHo TBEpHoe Teno. IloctymarensHoe u
BpallaTelibHOE JBIKCHHE a0COJIIOTHO TBEPIOTO Tena. YTIioBas
CKOPOCTb, 4aCTOTA M MEPUOJ] 0OpaIICHUsI

Camocmossmenvhnasn pa6oma

Ilpakmuueckan padoma

JlabopaTopHas pa6ora
Ne 1«M3yuenue aBuxeHus Tea, OpOIIEHHOTO TOPU30HTAIIEHOY
Ne 2 «3ydyenne nBMXEHUS TeIa MO OKPYKHOCTHY

IIpakTHYeckasi MOATOTOBKA
Pewenue 3a0au npogpeccuonanvnoil nanpagiennocmu

Tema 1.2. 3axoHEBI
mexanuki HeroToHa

SBnenue nHepuuu. Macca u cuiia. lHepumanbHble CHCTEMBI
otcuéra. Bzaumopeiicteue Ten. Cnoxenue cui. [lepBbii,
BTOPOM M TpeTuil 3akoHbl HproTOHA. [IpMHIMIT OTHOCHTENBEHOCTH
INamunes. I'eonenTpryecKas U reIMOLEHTPUYECKAS CUCTEMBI
0TCU€Ta

Camocmoamenvnasa paboma

Ilpakmuueckas paboma

JlaGoparopHasi padora

IIpakTHYeckas MOAroToBKAa
Pewenue 3a0au npogheccuonanvnoii HanpasieHHocmu

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
Tpy02-07MP 1-5, 7-9

Tema 1.3. Criel B
MEXaHUKE

3aKOH BCEMUPHOT'O TAroTeHus. ['paBUTallMOHHAs TOCTOSHHASL.
Cuna Tsoxkectu. Cuna TshkecTd Ha Apyrux miaHerax. Ilepsas
KOCMHUECKasi CKOPOCTb. [IBHKeHHe HeOEeCHBIX TEJ U CITyTHUKOB.
Bec n neBecomocts. Cuibl ynpyroctu. 3akoH I'yka. Cuibsl
TPEHUsl.

Camocmoamenvhnas paboma

Ilpakmuueckasn paboma

JlabopaTopnasi pabora
Ne 3 «M3mepeHne )KECTKOCTU IPYKUHBD)
Ne 4 «M3mepenue ko3¢hGUIMEeHTa TPEHHSI CKOJIbKEHUS

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

[Tpy02-07

10




IIpakTHYeckasi MOATOTOBKA
Pewenue 3a0au npogheccuonanvHoil HanpPaeIeHHOCMU

Tema 1.4. 3akoHbI
COXpaHEHUS B
MEXaHUKE.

Nmnynbe Tena. UMmynbe cuiibl. 3aKOH COXpaHEHHs UMITYJIbCA.
PeaktuBHoe nBmxkenue. Pabora cuiiel. MOIIHOCTE.

Kunernueckas sneprust. Pabora cuibl Tspkectu. [loTeHimansHas

JHEprus Telia B TPAaBUTAIMOHHOM T0Jie. PaboTa cuitb
ynpyroctu. [loreHnmanbHas sHeprus ynpyro
nehOpMUPOBAHHOTO TeJia. 3aKOH COXPAHEHHST MEXaHHUYECKOM
SHEPTUU

Camocmossmenvnasn pa6oma

Ilpakmuueckas paooma

JlabopaTopHas pa6ora
Ne 5 «M3yueHune 3aKk0Ha COXpAHEHUS] MEXAHUYECKOW SHEPTUU.»

IIpakTHYeckasi MOATOTOBKA
Pewenue 3a0au npogpeccuonanbroil HanpagieHHoCmu

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

[Tpy02-07

Tema 1.5 CraTtuka

PaBHOBeCHE MaTepHalIbHOM TOUKHU U TBEPIIOTO Tea. Buapl
paBHOBeCHS. Y CIOBUA paBHOBECHUS. MOMEHT CHJIBI

Camocmoamenvnas paboma

Ilpakmuueckas paboma

JlaGoparopHas padora
No 6 «M3yyenue paBHOBeCHs Teja MO/ ICUCTBUEM HECKOJIbKUX
CUID)

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

TIpy02-07

IIpakTHYeckas MOAroTOBKA

Tema 1.6. OcHOBEI
TUAPOMEXaHUKH

JaBnenue. 3akoH [lackans. PaBHOBecHe )KUIKOCTHU U rasa.
3akoH Apxumena. [lnaBanue Ten. /J[BuxkeHne KuaKOCTH. 3aKOH
bepnymnu. Ypasuenue bepnyim.

Camocmoamenvhnas paboma

Ilpakmuueckasn paboma

JlabopaTopnasi pabora

IIpakTHYeckas MOAroTOBKA

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

[Tpy02-07
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KonTpoabHnas padoraNe 1nmo teme «MexaHuka»

MoanekyasipHas ¢pusu

Ka. TepMOJII/IHaMI/IKa

Tema 2.1. OcHOBEI
MOJIEKYJIIPHO—
KHHETHYECKOM
TEOpHH.

MounekynspHo-kuHetnueckas — teopuss  (MKT)  crpoenus
BelleCTBA M €€  JKCIEpUMEHTAlbHbIE  JI0KA3aTEIbCTBA.
BbpoyHnoBckoe aBmxenue. TemnepaTypa U TEMJIOBOE PaBHOBECHE.
[Hxaner Henscuss u KenbBuHa. AOCOMIOTHAs TeMrieparypa Kak
Mepa CpeHEW KUHETUYECKOW SHEPrMU TEIUIOBOTO JIBUKEHUS
yacTull BemecTBa. CUIIbI B3aUMOJICUCTBUSL MOJIEKYJI B Pa3HBIX
arperaTHbIX COCTOSIHUSIX BeliecTBa. MoJenb «UIeabHBIM Ta3y.
HaBnenne raza. CBs3p MeXJIy [JaBJICHHEM M CpeaHel
KMHETUYECKOM  DHEPruel  IOCTYNATEJIbHOIO  TEIJIOBOIO
JBUKEHHUS] MOJIEKYJ HjeanbHOro ra3za. OCHOBHOE YypaBHEHHE
MOJIEKYJIIPHO-KMHETHYECKOW TEOPUH HI€aTLHOTO Ta3a

Camocmoamenvnas paooma

Ilpakmuueckas padoma

JlaGoparopHas padora

IIpakTHYeckas MOAroTOBKA
Pewenue 3a0au npogpeccuonanvnoil nanpagnennocmu

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

[Tpy02-07

Tema
2.2.YpaBHEHHE
COCTOSIHUS Ta3a

YpaBHEHHE COCTOSIHUS UIEATBLHOIO ra3a. Y paBHEHHE
MenneneeBa-Knaneitpona. M3onpoueccel. ['a30Bbie 3aKOHBI

Camocmoamenvnasa paboma

Ilpakmuueckas paboma
Pewenue 3a0au

JlaGoparopHnas padora
Neo 7 «DxcnepumenTanbHa s npoBepka 3akoHa I'eil-Jlroccaka»

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

[Tpy02-07

IlpakTH4yeckasi MOATrOTOBKA
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Tema 2.3 Kunkoctu
Y TBEpJbIC Tea

BzaumMnble npeBpalieHus JXUAKOCTH U raza. HacklllieHHbIE 1
HEHACBIIIEHHBIC Maphl. /lasnenue nacviueHno2o napa. Mojaenb
CTpOEHHUS )KUAKOCTU. [IoBepXHOCTHOE HATSHKEHUE.
Cmauusanue u necmadugamue.

Kanunnspo.

Kpucrammmaeckue u amopdHsie Tena. Modens cmpoenus
meépovix men. Mexannueckue cBoicTBa TBEPABIX Tell. JKuakue
Kpuctamibl. Kunenue. Brasxcnocmov 6030yxa.

CamocrosTeIbHasA paﬁoTa

IIpakTHyeckas padora

JlabopaTopHas pa6ora

IIpakTHYeckasi MOATOTOBKA

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

[Tpy02-07

Tema 2.4.OCHOBEI
TepMOHI/IHaMI/IKI/I

Buyrpennss sHeprus. TepmoauHamuueckas cucreMa Hu - e€
paBHOBECHOE cocTosiHue. PaboTa u Teronepeaada Kak CrocoOb
W3MEHEHUs BHYTpeHHeH oHepruu. KoimdecTBO TEIJIOTHI.
Termmoémkocts. ®da3zoBble MNepexopl. YpaBHEHUE TEIMIOBOTO
Oamanca. IlepBbIii 3aKOH TEepMOJMHAMUKH. ATualOaTHBIN
nporiecc. HeoOpaTUMOCTh TETUIOBBIX MPOIECCOB. BTopoii 3aKoH
TEPMOJUHAMHKA U  €ro  CTaTHUCTUYECKOE  TOJKOBAaHHE.
[IpeoOpa3zoBanust sHepruu B TemioBbix MamuHax. Lukn Kapho.
KIIJI TenmoBbIX MaIluH

CamocrosiTesqibHast padoTa

IIpakTuyeckas padora

JlaGoparopHnas padora

IlpakTH4yeckasi MOArOTOBKA
Pewenue 3a0au npogheccuonanvnoil HanpasieHHOCMU

KounrtpoJsbHas paboraNe 2no Tteme
«MoaexkyaspHaas ¢pusuka. TepmoanHaMuKa»

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

TIpy02-07

Pa3nea 3. DuiekTpoanHaAMuKA.

13




Tema 3.1.
DNeKTpoCcTaTUKa

OnexTpuueckui 3apsii. 3aKOH COXPaHEHUs JJIEKTPUUECKOTO
3apsjia.  DleKTpuueckoe B3aumozeiictBue. 3akoH Kymona.
bimskoneiicteue u  pganbHOuercrBue. HanpsbkéHHOCTE M
MOTEHLMAT 3JIEKTPOCTATUUECKOIO IOJIs, CBSA3b MEXKAY HHUMH.
JIvHUM HANPsOKEHHOCTH M OKBUITOTCHIMAIBHBIE TTOBEPXHOCTH.
[IpyHUMN Ccyneprno3unuu 3JIEKTpUYECKUX nosield. PasHoCTh
NOoTeHUMANIOB. [IpOBOHUKY M TUAIEKTPUKU B JIEKTPUUYECKOM
nosne. Onektpuueckas EmkocTh. KonaeHcarop. OHeprus
AIIEKTPUYECKOTO MO

CamocrosTeabHas paﬁoTa

IIpakTnueckas padora

JlabopaTopHas pa6ora

IIpakTHYeckasi MOATOTOBKA

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

[Tpy02-07

Tema 3.2. 3aKk0oHBI
ITIOCTOSIHHOTIO TOKa

[TocrosiHHBIN >nekTpuyecknid ToK. Cuna Toka. CONpOTUBIIEHUE.
[TocnenoBarenbHOE U TTApaJUIEIFHOE COSAMHEHUS POBOTHUKOB.
Pabota wm  MomHocTh Toka. 3akoH  Jhxoymsa-Jlenna.
Onektpoasmxkymas cuia (DJC). 3akon Owma st TOTHOU
AJIEKTPUYECKOM LIeTH.

CamocrosiTesqibHast padoTa

IIpakTuyeckas padora

JlaGoparopHas padora

No 8 «IlocnepoBaTenpHOE U MApAIIICIBHOE COCAMHEHUS
MIPOBOHUKOBY

Ne 9 «M3mepenne D/]C 1 BHYTpEeHHETO CONTPOTUBIICHUS
HCTOYHHUKA TOKa»

IlpakTH4yeckasi MOArOTOBKA
Pewenue 3a0au npogheccuonanvHoil HANPaABIEHHOCMU

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

[Tpy02-07

Tema 3.3
DNEeKTPUUYECKUN TOK
B pa3JIM4YHBIX Cpeaax

DJeKTpOHHAs MPOBOJUMOCTb METAJIOB. 3aBUCUMOCTh
CONPOTHBIIEHUS IIPOBOJIHUKA OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTb. DJIEKTPUUYECKUNA TOK B TIOJIYIPOBOJHUKAX.
CoOcTBeHHast ¥ MpUMECHask IPOBOJUMOCTH. P-N-TIEPEXO.
[TonynpoBoAHUKOBBIN 1H0A, TpaH3UCTOP. [losynnpoBOAHUKOBEIE
pUOOPBL. DIIEKTPUUYECKHH TOK B AIEKTPOJIUTAX. DIEKTPOIIU3.

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9
[Tpy02-07
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DnexTpuyecKuil TOK B Bakyyme U raszax. Ilinazma

CamocrosiTesibHast padora

IIpakTnueckas padora

JlabopaTopHas pa6ora

HpaKTI/I‘leCKaﬂ MnoAroToBKa

Tema 3.4.
MarauTtHoe noiJie.

MarnutHoe nosie. Maayknust MarHuTHOTrO noJjisi. Bekrop
MarHUTHOM MHAYKIIUU

JleiicTBHe MArHUTHOTO IIOJIsI HA TPOBOJHUMK C TOKOM U
JNBIKYIYIOCS 3apsokeHHYro vactuny. Cumina Awmnepa. Cuna
Jlopenna. IlpaBuno 1eBol pykH. MarHuTHele CBOMCTBA
BEILIECTBA. MarnuTHas 3aIHCh uH(popMaluu.
DNeKTpoU3MepUTENbHbIE TPUOOPHI

CamocrosiTesqibHast padoTa

IIpakTuyeckas padora

JlaGoparopHas padora
Ne 10 «HaOmronenue neiicTBHUS. MAarHUTHOTO I10JISI HA TOK»

IIpakTHYeckas MOAroTOBKAa
Pewenue 3a0au npogheccuonanvnoii HanpasieHHocmu

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

TIpy02-07

Tema 3.5.
DneKTpoMarHuTHas
WHIYKIIHSL.

SIBrieHME ANEKTPOMArHUTHOM UHAYKIIMKA. MarHUTHBIN MOTOK.
[IpaBuno Jlenna. 3aKoH 37€KTPOMArHUTHON UHIYKIMH.
DJIEKTPOMArHuTHOE MoJjie. BuxpeBoe aiekTprudeckoe moie.
[IpakTHueckoe MPUMEHEHHE 3aKOHA JICKTPOMAarHUTHOM
nHaykuuu. Bosnuknosenne O/1C MHAYKIMY B JBUXKYILIUXCS
MPOBOJHHKAX. SIBIeHUE CaMOUHIYKIUU. HAYKTUBHOCTD.
DHeprusi MarHUTHOTO TOJISI TOKA. DHEPTHUsl 3JIEKTPOMArHUTHOTO
o

CamocrosiTesibHAast pad0oTa WHIYKIUS»

IIpakTnyeckas padora

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

[Tpy02-07
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JlabopaTopHasi pabora
No 11 «M3ydenue siBJICHUS AIEKTPOMATHUTHON MHIYKIIHI

IIpakTHyeckasi MOArOTOBKA
Pewenue 3a0au npogpeccuonanvrnoil HanpagieHHocmu

KonTposabnas padoraNe 3

Paszoen 4 Konebanus

U 60JIHbl

Tema 4.1.
MexaHnueckue
KOJIEOaHU

Mexannueckue KoyueOaHusl.

CBoOoiHBIE KOIeOaHus. MaTeMaTudecKuil ¥ Mpy K UHHBIN
MaaTHUKU. [IpeBpamenns

SHEPTUH MPHU KOJEOAHUIX. AMIUTATY/Ia, IEPUOJ, YacToTa, (hasza
Kosiebanuil. BeiHy)x1IeHHBIE KOJe0aHusl, pe30HaHC

CamocrosiTesibHas padora

IIpakTnueckas padora

JlaGoparopHas padora
Ne 12 «Onpenenenue ycKopeHusi CBOOOTHOTO MaACHUSI TIPH
TTOMOIIY MasiTHUKA

IIpakTHYeckas MOAroTOBKA
Pewenue 3a0au npogheccuonanvnoii HanpasieHHocmu

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

Tpy02-07

Tema 4.2
DNeKTpOMAarHUTHBIC
KOJIeOaHUsA

OneKkTpoMarHuTHele  KoJsieOaHus. KoseOaTenbHBIA — KOHTYD.
CBoOOIHBIE DNEKTPOMArHUTHBIE KoJjeOaHusa. BblHyXIeHHbBIE
aNeKTpoMaruuTHele KkosieOaHus. Pesonanc. IlepemeHHBIN TOK.
Kongencarop u Kkarymika B IeNd [EPEMEHHOTO  TOKa.
[IpousBojacTBO, mepeaaya © MOTPEOICHHE AIEKTPUUYECKOM
SHEPruu. DemeHmapHas meopus mparcghopmamopa.

CamocrosiTesibHast padora

IIpakTnuyeckas padora
Pemenue 3agayq

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

[Tpy02-07
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JlabopaTopHasi pabora

IIpakTHyeckasi MOArOTOBKA
Pewenue 3a0au npogpeccuonanvnoil nanpagnennocmu

Tema 4.3 Mexannueckue BoHbIL. [lonepeunsie U mpoa0JIbHbIE BOJHBI.
Mexanuveckue DHeprus BONHbL. MHmepgepenyus u ougppaxyus
BOJIHBI 60.J1H. 3ByKOBBIE BOJIHBI. JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,J7IP
CamocrosiTebHast padora 13
MP 1-5, 7-9
IIpakTnueckas padora
JlabopaTopHas pa6ora Mpy02-07
IIpakTHYeckas MOAroTOBKA
Tema 4.4 DJIEKTpOMarHuTHOe TMoJie. BuxpeBoe 3leKTpUUECcKoe TOJIE. JIP 2, JIP 4, JIP 7,JIP 8, JIP 9,
DONEeKTpOMAarHuTHbIE | DIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA  AJIEKTPOMArHUTHBIX JIP 10,JIP 13
BOJTHBI BOJIH. JlWama3oHBl DSJIEKTPOMArHUTHBIX W3JIYYEHUH H HUX MP 1-5, 7-9
MpakTH4eckoe npumeHeHue. [IpuHOMIBI  pagvocBs3M U
TEJICBUJICHUS. [Tpy02-07

CamocrosiTesqibHast padoTa

IIpakTHyeckas padora
Pernenue 3axau

JlaGoparopHas padora

IlpakTH4eckasi MOATrOTOBKA

Pa3zoen 5 Onmuxa

Tema 5.1.
I'eomerpuueckas
ONTHKA

[IpsmonmHeitHOE pacpocTpaHeHHe CBETa B OJHOPOIHOMN cpee.
3aKOHBI OTPAXXEHMSI U NpesloMIIeHus cBeTa. [lonHoe BHyTpeHHee
oTpakeHue. OnTuyeckre mpuoopsI.

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9T1py02-07
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CamocrosiTesibHast padora

IIpakTuyeckas padora

JlabopaTopHas padora

Ne 13 «M3mepenus nokasaresns IpeJoMIICHUS CTEKIIa

Ne 14 «Onpenenenre onTuyeckoi cuiibl GOKYCHOTO PACCTOSHUS
coOuparomien JTMH3bDY

HpaKTI/I‘IeCKaﬂ MnoAroToBKa

Tema 5.2 BoiHOBEIE
CBOICTBA CBETA

Cxopocts cBeta. HaTtepdepenius cBera. KorepeHTHOCTH.
Hudpakuust ceta. Ilonspusamus cera. Jlucmepcusi cBeTa.

[IpakTHueckoe NpUMEHEHHE AIEKTPOMArHUTHBIX M3JTy4eHUH.

CamocrosiTesibHas padoTa

IIpakTHyeckas padora

JlaGoparopHas padora

No 15 «M3MepeHne AJIMHBI CBETOBOM BOJIHBI »

Ne 16 «Onenka nH(GOPMAITMOHHON €MKOCTH KOMITaKT-IHCKa
(CI)»

Ne 17 «HabmroieHre CrijionrHoro U JIMHEHYATOTO CIIEKTPOBY

IIpakTHYeckas MOAroTOBKA
Pewenue 3a0au npogheccuonanvnoii HanpasieHHoOCMu

KonTpoabHasi padora Ne4

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

Tpy02-07

Paznen 6. OcHOBBI CIeNIHAJILHOM TEOPUH OTHOCUTEIbHOCTH

Tema 6.1 OcHOBEI
CIIeIUAJIbHOM
TEOpUH
OTHOCHTEIBLHOCTH

WHBapraHTHOCTH MOJTYJISl CKOPOCTH CBeTa B Bakyyme. [IpuHImm
OTHOCHUTENILHOCTH DHHIITEIHA.. CBS3b MACChl U DHEPTUU
CBOOOJTHOW YaCTHIIBI.

DHeprus NOKosl.

CamocrosiTesibHast padora

IIpakTnuyeckas padora

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9
[Tpy02-07
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JlabopaTopnasi pabora

HpaKTI/I‘leCKaH MnoAroToBKa

Paspnen 7. KBanToBas pusuka. ®@Pu3nKa aTOMHOIO pa

Tema 7.1 CBeToBEIE
KBAHTEI

[Ipenmer u 3aaun KBaHTOBOM (PU3MKHU.

TennoBoe wu3nydenue. PacrpenerneHne 5SHEPruM B CIIEKTpE
a0COJIFOTHO YEPHOTO Tea.

['umoreza M. [Inanka o kBaHTax. @orTo3ddext. OnbIThI
A.T. CroneroBa, 3akoHbl ¢otorpdekra. VYpaBHeHue A.
DitaireitHa st potodddexra.

®otoH. Onvimur [1.H. Jlebedesa u C.H. Basunosa. I'nnoresa JI.
ne bpoitnsg 0 BOJHOBBIX CBOMCTBax 4yacTull. KopmyckyisipHO--
BOJIHOBOU Ayanu3M. Jugppakyusi snekmpoHos. JlaBieHue cBeTa.
CooTHomieHne HeomnpeaeneHHocTel [ elizenoepra.

CamocrosiTesibHas padora

IIpakTHyeckas padora

JlaGoparopHas padora

IIpakTHYeckas MOAroTOBKA

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

[Tpy02-07

Tema 7.2. ®usuka
aroma

Mogemu ctpoenusi aroma. OOBSCHEHHE JIMHEHMYATOTO CIEKTpa
BOJIOPOJIa Ha OCHOBEe KBaHTOBbIX moctynatoB H. bopa.
CrioHTaHHOE M BBIHYXICHHOE U3NydeHue cBeta. Jlazepsl.

CamocrosiTesibHast padora-

IIpakTuyeckas padora

JlaGoparopHnasi padora

IlpakTH4yeckasi MOATrOTOBKA

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9
[Tpy02-07

Tema 7.3. ®usuka
aTOMHOTO S/pa.

CocrtaB u cTpoeHue aTOMHOTO siapa. M3oTonsl. SlaepHble CHUIIBL.
JledexT Macchl U SHEPTHsl CBSI3M siIpa.

3aKOH paJMOaKTHBHOIO pacmnajna. SnepHsle peakiuu, peakiuu
neneHus u cuHresa. Llennas peakuust nenenus sanep. SnepHas
sHepreTuka. TepMosiiepHbIi CUHTES.

OnemeHTapHble yacTUIbl. DyHTaMEHTAJIBHBIE B3aUMOIEHCTBHSL. .

CamocrositesibHast padora

JIP 2, JIP 4, JIP 7,JIP 8, JIP 9, JIP 10,JIP
13
MP 1-5, 7-9

[Tpy02-07
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IpakTHyeckas padora
Penrenne 3agau

JlabopaTopnasi pabora

HpaKTI/I‘leCKaﬂ MnoAroToBKa

KounrtpoabsHnas padora Ne 5 «CtpoeHue aroma 1 KBaHTOBast
buznkay

Pasznen 8. Ctpoenne

Bcesiennoii.

Tema 8.1. Ctpoenue
U pa3BUTHE
Bcenennoi.

[IpuMeHUMOCTDh 3aKOHOB (PU3UKH JIsI OOBSICHEHUS TMPUPOIBI
KOCMHYECKNX 00BbekToB. ComHeyHass cHCTEMa. 3Be3Ibl U
UCTOYHUKKA WX sHepruu. Kimaccudukanus 3Be3n. DBOIIOIUS
CoJiH11a ¥ 3BE3]I.

lNamaktuka. Jlpyrue ramaktuku. [IpocTpaHCTBEHHO-BpEMEHHBIE
Macmtabel  HaOmomaemoit Bceenennoit. [lpencraBnenue 00
sBoJIIOIMK Beenennou. Temuas mamepus u memHas dHep2usl.

CamocrosiTesibHast padoTa

IIpakTuyeckas padora

JlaGoparopHas padora

IIpakTHYeckas MOAroTOBKA

HTorosasi KOHTpPoJbHasA padoTa

JIP 2, JIP 4, JIP 7, JIP 8, JIP 9, JIP 10,
JIP 13
MP 1-5, 7-9

Tpy02-07

Bcezo

134
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2.3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOU
JAEATEJIBHOCTHU CTYAEHTOB

n/n

Conepxanue
oGydyeHMA

Koanue
CTBO
JacoB

XapakTepucTHKA OCHOBHBIX BU/J0B AeATEJIbHOCTH
CTYAeHTOB (HAa YpPOBHe Y4eOHBIX /IeiicTBHI)

Bsenenue.

®dusuka u
€CTECTBEHHO-
Hay4HBI METOJ
MTO3HAHUS TIPUPOIBI

OOBSACHATh Ha KOHKPETHBIX IpPUMEpax poJib U MECTO
¢u3uku B GOPMUPOBAHUN COBPEMEHHOUN HAYIHON KapTHHBI
MHpa, B pPa3BUTUU COBPEMEHHBIX TEXHUKU U TEXHOJIOTUH, B
MPAKTUYECKOW JEATEIbHOCTH Jrojei. [[eMOoHCTpupoBaTh
Ha TpUMepax B3aWMOCBS3b MEXIy (PU3UKOW W IpyruMu
€CTECTBEHHBIMU HayKaMH.

BocnpousBouTe cxeMy Hay4HOTO TMO3HAHHS, MPUBOJIUTH
npuMepsl €€ ucrnojb30oBaHUA. JlaBaTh  ompeneneHue
MOHSATUW W pacro3HaBaTh MX: MOJEINb, HaydyHasl TUIIOTE3a,
dbusndeckass BeNMWYMHA, (U3HYECKOE SIBIICHWE, HAYIHBIA
dakt, ¢uznueckuil 3akoH, (uU3NYECKas TEOpuUs, MPHUHIIMII
COOTBETCTBHS. OO60CHOBHIBATH HE0OXOAUMOCTh
WCTIONB30BaHUST MOJCNEH Il  OMUCaHus (HU3HMYECKUX
SBJICHUH U TIporieccoB. [IpuBOAUTE IpUMEPHI KOHKPETHBIX
SIBJICHUM, MPOIECCOB U MOJEIICH U1 UX ONUCAHUS.
[IpuBoTUTH MIPUMEPBI bu3IecKnX BEJINYHH.
®dopmynmupoBath  (U3NYECKHE  3aKOHBI.  YKa3bIBaTh
TPaHULIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[TpuBOIUTH MPUMEPHI UCIOJIB30BAHUS (PU3NUECKUX 3HAHUM
B OKUBONHCH, apXUTEKType, JAE€KOPATHUBHO-TIPUKIATHOM
UCKYCCTBE, MYy3bIKE, CIIOPTE.

Oco3HaBaTh LIEHHOCTh HAy4YHOTO TMO3HAHUS MHUpa Ui
yelioBeYecTBa B LEJIOM U JJS KaXJOro 4YejJoBeKa B
OT/IEIbHOCTH, BA)XHOCTh OBJIQJCHHUS METOJOM HAyYHOIO
MO3HAHUS JJs JOCTH)KEHHs Yyclexa B JII0OOM BHUJE
MPAKTHYECKOM JeATeIbHOCTH.

['OTOBUTH Npe3eHTAlMd MU COOOLIEHUS MO U3yYEHHBIM
TeMaM (BO3MO>KHBIC TEMbI TIPEICTABIICHBI B YYCOHUKE).

Mexannka

Kunematuka

12

JlaBaTh OmpejieiieHUe MOHATHI: MEXaHHYECKOE JBHKCHUE,
MOCTYIATeIbHOE  JIBIKECHHE, PAaBHOMEPHOE JBHIKCHHE,
HEPaBHOMEPHOC BIDKCHHE, PABHOYCKOPEHHOE JBHIKCHHE,
JIBI)KEHUE IO OKPYKHOCTH C TOCTOSIHHOW CKOPOCTBIO,
cucTeMa OTcu€Ta, MaTepualibHasl TOUKa, TPACKTOPUS, MyTh,
niepeMeIieHue, KOOp/IMHATA, MOMEHT BPEMCHH,
NPOMEKYTOK ~ BPEMEHH,  CKOPOCTh  PAaBHOMEPHOTO
JIBMOKCHUS, CPEIHSS CKOPOCTh, MTHOBEHHAs CKOPOCTb,
YCKOPEHUE, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE.

Pacno3HaBath B KOHKPETHBIX CHTYyallusiX, HaOIOIATh
SIBIICHUSI: MEXaHWYECKOEe JIBIDKEHHE, TMOCTYHaTelIbHOe
JIBI)KCHUE, PAaBHOMEPHOE JIBWKCHUE, HEPAaBHOMEPHOE
JIBIDKCHHUE, PaBHOYCKOPEHHOE JBWIKEHUE, OBUNCEHUE C
YCKOpeHueM  C80000H020  NAOeHUs, NBIKCHUE  TI0
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OKPYKHOCTH C IMIOCTOSTHHON CKOPOCTBIO.

Bocrpous3BouTh  SBIEHUS: MEXaHUYECKOE JIBIIKCHUE,
paBHOMEpPHOE [IBIKEHHE, HEpPaBHOMEpPHOE JBH)KCHHE,
PaBHOYCKOPEHHOE JBW)KECHUE, 0BUICEHUE C YCKOpeHUem
€80000HO20  nadeHus, TBWKEHUE TIO OKPYKHOCTH C
MIOCTOSIHHOM CKOPOCTBIO JUISI KOHKPETHBIX TEJl.

3amaBaTh CHCTEMY OTCU€Ta Il OIHMCAHHS JIBUKCHUS
KOHKPETHOTO TeJa.

PacrioznaBathe cuTyaru, B KOTOPBIX TEJIO MOKHO CUHTATh
MaTepualbHOU TOYKOM.

OnuceiBaTh TPACKTOPUU JBUKEHHS TEJl, BOCIPOU3BOIHTH
NMBUKCHUE W TPUBOJWTH TPHMEPBI TEJ, HMMEIOIMUX
3aJIAaHHYIO0 TPACKTOPHIO JBHUKCHHUSL.

OnpenensaTh B KOHKPETHBIX  CHTYalMSIX  3HAYCHHS
CKaJSIPHBIX (DM3MYECKUX BEJIIMYUH: MOMEHTAa BpPEMEHH,
MPOMEXKYTKa BpPEMEHHU, KOOPIWHATHI, IIyTH, CpPEIHEH
CKOpOCTH.

Haxomuts MOTYJTb " TIPOCSKIINN BEKTOPHBIX
BEJIMYMH, 8bINOIHANb oeticmeus. ~ YMHONMCEHUs. Ha
YUC0,CITOKCHHSI, 8b14UNMAHUS BEKTOPHBIX BEJTUIHH.
OnpenensaTh B KOHKPETHBIX CHUTYaIlUSX HaIpaBlICHUE,
MOJYJIb W TIPOCKIIUU BEKTOPHBIX (DH3UYECKUX BEIINYHH:
MEePEeMEIICHUs, CKOPOCTH PAaBHOMEPHOTO  JIBFDKCHUS,
MT'HOBEHHOM CKOPOCTH, YCKOpEHUS,
HEHTPOCTPEMUTENBHOTO YCKOPEHHUS.

[IpuMeHsATh 3HAHUS O JEHUCTBUAX C  BEKTOpPaMH,
MoJIyueHHble Ha Yypokax reoMerpuu. Ckraovieams u
8LIYUMAMb BEKMOPbl NepeMeujeHull U CKOpocmel.
Buissnams  ycmotiyugvle nosmopsarowuecs cea3u mexncoy
BEIUYUHAMU, ONUCHIBAIOUWUMU MEXAHUYECKOe 0BUICEHILe.
HUcnonvszoeame paznuunvle 31eKmMpoHHblE pecypcul Oiisl
NOCMpPOeHUs.  IKCNePUMEHMANbHbIX — 2pagukoe U Ux
oopabomku.  Ycmawnaeéiusamev — usuueckuii.  cMblCl
K03 uyuenmos nponopyYUOHAILHOCU 8 BblABIEeHHbIX
CBA34X, 6 pe3yibmame HNOIYYAmMb HOBble (husuyecKue
BENIUYUHDL.

Pabomamv 6  nape, epynme  npu  6vinOIHEHUU
uccned08amenbCKux 3a0aHull.

Oyenusams PeanbHOCMb 3HaAYeHUl NOJYYeHHbIX
QusUUeCKUX BeNUHUH.

Braodemo cnocobamu ONUCAHUA O0BUdICEHUA:
KOOPOUHAMHBIM, 6EKMOPHBIM.

3anuceIBaTh ypaBHEHUS PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO MeXaHUIECKOTO JIBHKECHUS.
CocTaBasaTh ypaBHEHUS PaBHOMEPHOTO u

PaBHOYCKOPECHHOI'O HpHMOHHHeﬁHOFO JABHIKXCHHUA B
KOHKPCETHBIX CHUTYyallHUAX. Ol'IpeI[eJIHTB 0 ypaBHCHHAM
napaMeTpbl IBUIKCHUA.

HpI/IMCHHTL 3HAaHUA O IMOCTPOCHHUHU U UYTCHUU Fpa(I)I/IKOB
3aBUCHUMOCTHU MCKAY BCIMYNHAMMH, IIOJTYYCHHLIC HA YPOKax
aJir C6pBI. CTpOI/ITL rpaq)mc 3aBUCUMOCTH KOOPJAUHATHI
MaTepHaHBHOﬁ TOYKHU OT BPCMCHH JIBUIKCHH. OHpeI[CHSITB
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no rpaduKy 3aBUCUMOCTH KOOPJHHATBI OT BPEMEHHU
XapakTep  MEXaHWYEeCKOrO  JIBUKCHHUS,  HAYaIbHYIO
KOOPJWHATY, KOOPJIMHATY B YKa3aHHBIH MOMEHT BPEMEHH,
U3MEHEHHE KOOPAMHATHI 332 HEKOTOPBIH MPOMEXYTOK
BPEMEHHU, TMPOCKUHUI0 CKOPOCTH (A7 paBHOMEPHOTO
NpSAMOJIMHEHHOTO JBWKeHUs). Omnpenensits 1o rpaduxy
3aBHCHMOCTH TPOEKIIUN CKOPOCTH OT BPEMEHH XapaKTep
MEXaHMUYECKOTO  JBIDKCHHS, TPOEKUUI0  HadaIbHOU
CKOPOCTH, TIPOEKIHIO YCKOPEHHS, N3MEHEHHE KOOPANHATHI.
Onpenensate 1m0  TpaduKy 3aBUCUMOCTH  MPOCKIIHH
YCKOPEHHSI OT BPEMEHH XapakTep MEXaHH4EeCKOTO
NBWKCHUS,  M3MEHEHHWE  NPOEKIUH  CKOPOCTH  3a
OTIpE/ICIEHHBINA IPOMEXYTOK BPEMEHH.

JlaBathb ompeeneHre MOHATUH: aOCOIIOTHO TBEPIOE TEIO,
MOCTYMATEeNFHOE U BPAIIaTEIbHOE JBIKEHUS a0COIIOTHO
TBEpIOTO Tena. Pacro3HaBaTh B KOHKPETHBIX CUTYAIHsX,
BOCTIPOM3BOJMTE M HAOIIOAATH TIOCTYATEIbHOE
BpamaTeabHoe ABKeHHS TBEpAOTO Tena. [IpuMeHsITh
MO/IeTh a0COIFOTHO TBEPIOTO TeJIa JITsl OTTCAHUS
JBUKEHHUS TeJl. BEIUMCIIATh 3HAYEHUS YIII0BOW U IMHEHHOMN
CKOPOCTEH, 4aCTOThI U NIEpHoAa 0OpalleHNus B KOHKPETHBIX
CUTYAIIHSX.

Onpedensmv  napamempvl  08UdCEHUS HEDECHbIX mell.
Haxooumv  Heobxooumyro 01 OaHHbIX — pacuémos
unghopmayuro 6 Hnmepneme.

Cmpoumv epaguku 3a6ucumocmu npoexyuu u Mooy
nepemeujenus, CKOpOCmuU MAamepuaibHol mMo4KU om
spemenu Osudxcenus. Cmpoumsv 2paguku 3a8ucumocmu
nymu u KOOpPOUHAMbI MAMEPUATLHOL MOYKU OM 8PEeMeHU
08UIICEHUS.

Onpedensimv no epaghuxy 3a8UcCUMOCU KOOPOUHAMbL OM
8peMeHU XapaKmep MexaHu4yecko20 OBUNCEHUs, HAUATbHYIO
KOOpOUHAMY, KOOPOUHAMY 8 VKA3AHHbIU MOMEHM 8PeMeHlU,
UsMeHeHue KoOpOUHAmMbl 3a HEKOMOPbIL NPOMEI’CYMOK
8pemenu, NpoeKyuro  cKopocmu (01 pABHOMEPHO20
NPAMONUHEUHO20 O8UIICEHUS), CPEOHION CKOPOCHb, MOOYb
MAKCUMATIbHOU MSHOBEHHOLL CKOPOCMU.

Onpeodensmv  no  2paguxy  3a8UCUMOCMU  NPOEKYUU
nepemeujerHus om 8peMeHU XapaKmep MexXaHuiecko2o
O0BUDdICEHUSL, NPOEKYUio cKopocmu (01 PABHOMEPHOZO
NPAMONUHEUHO20 0BUICEHUS), USMEHEHUe KOOPOUHAMbI.
Onpedensmv  no  2epauxy  3a8UCUMOCIU  NPOEKYUU
cKOpocmu — Om  8peMeHu  Xapakmep — MeXaHU4ecko2o
08UdICEHUsl, NPOEKYUI0 HAYANbHOU CKOPOCMU, HPOEeKYUio
YCKOpeHusl, npoekyuro  nepemeujeHus, usMeHeHue
KOOPOUHAMbl, NPOLUOEHHbIU NYyMb.

Onpeodensmv  no  2epaguxy  3a8UCUMOCMU  NPOEKYUU
VCKOpeHUs ~Oom  GpeMeHUu  Xapakmep  MeXaHuiecko2o
OBUDICEHUSl, USMEHEeHUe NPOeKYuu CKOPOCMU, UMeHeHUe
MOOYNA  CKOpOCMU 34 ONPEOeNEéHHbIll  NPOMENCYMOK
8pemeHuU.

PaznuuaTh myTh U nepemMenieHre, MTHOBEHHYIO U CPEAHION0
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CKOPOCTH.

W3mepsTh 3HAaYeHHs NEpeMENIeHHs, IMyTH, KOOPAWHATHI,
BPEMEHHU [BI)KEHHUS, MTHOBEHHOH CKOpPOCTH, CpeaHei
CKOpPOCTH, YCKOPEHHSI, BDEMEHH JIBUKCHUSI.

PaboTaTh B mape nmpu BBITOHEHUH JIA0OPATOPHBIX paboT U
[IPAKTUYECKUX 3a/IaHAMN. IIpumensaTs MO
«MaTepualibHasi TOYKa», «PABHOMEPHOE MPSIMOJIMHEHHOE
JIBIDKEHUEY, «PABHOYCKOPEHHOE BKCHUE JUIS OIIMCAHUS
JBYDKEHUST pEANTbHBIX TENI M 00BEKTOB, H3Y4aeMBbIX B Kypce
bu3uKy.

1.2

3aKOHBI MEXAHUKHU
Hrrorona

JlaBaTh ompenesieHUe MOHATHI: HHEpLUUs, HHEPTHOCTD,
Macca, CWjla, PaBHOAEWMCTBYIOIIAs CHUJIa, HHEpUUAIbHAS
cucremMa OTCY€Ta, HEUHEpLUalbHAs CHUCTEMa OTCYETa,
TEOLIEHTPUYECKas U TeMOLIEHTPUYECKas CUCTEMBI OTCUETA.
PacnioznaBate, HabmonaTh sBiIeHWE MHEpUUH. [IpuBOIUTH
MIPUMEPHI €r0 MPOSIBICHUS B KOHKPETHBIX CUTYAIUSX.
OOBICHATP MEXaHUYECKUE SIBJICHUS B WHEPIHAIBHBIX U
HEUHEPIIUATBHBIX CHUCTeMax oTcuéTra. BeiaemsaTs neiicTBus
Te1 Jpyr Ha Jipyra M XapaKTepu30BaTh HUX CHIIAMHU.
[IpuMeHAT, 3HAaHMS O JEUCTBUAX HaJ BEKTOpaMH,
MOJIyYeHHble Ha ypokax reomeTrpuu. OrmpenensTb
PaBHOAEHUCTBYIOIIYIO CUIIY ABYX U OoJiee cuil. Onpedensims
PABHOOCLICMBYIOUYIO CUTY IKCHEPUMEHMATILHO.
®opMyaupoBaTh TMEPBBIM, BTOPOM U TPETUM 3AKOHBI
HeroToHa, ycrnoBus X NpUMEHHUMOCTH.

Buissnams  ycmotiyugvle nosmopsarowuecs cea3u mexncoy
YCKOpeHuem mena u oOetcmayrouell. Ha He2o CULOU.
Yemanasnueamo  guszuueckuti  cmvicn  kosghpuyuenma
NPONOPYUOHATbHOCMU 8 BblAGNIeHHOU CBA3U  (8eIUYUHA,
obpamuas macce mena).

Yemanasnueams mpemuii 3aKOH Hvtomona
9KCNEPUMEHMATILHO.

[IpuMensATh TEpBbIM, BTOPOl W TpeTuid 3akoHbl HbroTOHA
IIPU PEIICHUU PACYETHBIX U IKCHEPUMEHMATILHBIX 3A0aH.
0b60cHO8bI86AMb B03MONCHOCMb NPUMEHEHUs 8MOpo20 U
mpemve2o  3akonoe Hviomona 6 2eoyeHmpuueckou
cucmeme omcuéma. Haxooums 6 OonornumenvHou
Jqumepamype u HUnmepneme unghopmayuro,
nOOmMaEepAHCOarouyIo 8paujerue 3emiul.

DopMyaMpOBaTh MPUHIIKUII OTHOCUTENbHOCTH ["anuies.

1.3

Cuibl B MEXaHHUKE

[lepeuncasTs BUIbI B3aUMOICHCTBHUS TNl U BUJBI CUJI B
MEXaHUKE.

JlaBaTh omnpenencHue NOHATHI: CHJla TSDKECTH, CHIa
YIPYTrOCTH, CHJIa TPEHUS, BEC, HEBECOMOCTb, nepecpys3Kd,
nepeas KOCMU4ecKas CKopocmo.

DopMyIMpOBATH 3aKOH BCEMUPHOT'O TATOTEHUS U yCIOBUS
€ro NIPUMEHUMOCTH.

Haxoauts B nononHuTensHo nuteparype u HTepHeTe
uHpopManuio 00 OTKpbITHH HpI0TOHOM 3aK0HA
BCEMUPHOTO TATOTEHUS, a maKaice uHpopmayuro,
N0360IAI0UWYI0 PACKPbIMb JIO2UKY HAYYHO20 NO3HAHUS NPU
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OMKPLIMUU 3AKOHA 6CEMUPHO20 MAOMEHUS.
[TpuMeHSTh 3aKOH BCEMHPHOTO TSATOTCHUS TIPH PEIICHUN
KOHKPETHBIX 3a/1a4.

Hmems npedcmasnenue 06 unepmHou macce u
2pasUmMayUOHHOU Macce. HA3bI8AMb UX PA3IUYUS U
€xX00cmeo.

PaccunteiBath CWIIy  TSDKECTH B KOHKPETHBIX
CUTyalusiX. Boiyuciams cumy msdcecmu U YCKOpeHue
€c80000H020 nadeHus Ha Opyeux nianemax. Bovlruuciamo
YCKOpeHue c60000H020 NAOeHUs HA PA3TUYHBIX WUPOMAX.
Haxooums 6 oononnumenvroti aumepamype u Unmepnueme
ungopmayuro o napamempax niaHem u Opyeux HeOecHvix
men. Paccuumvieams nepeyio KOCMUYECKYIO CKOPOCHIb.
HUcnonvzoeams  3akombl  MexaHuku 011  OObACHEHUs.
08udICenUs HeOeCHbIX mell.

BerauciaTe Bec TeNl B KOHKPETHBIX CUTyarusaX. Ha3eiBaTh
CXOJICTBO W Pa3JINYHs BeCa M CHIIBI TSDKECTH. Pacrio3HaBaTh
M BOCIPOU3BOJHUTH COCTOSHUS TEJI, TIPU KOTOPBIX BEC Teja
paBeH CHJie TsHKECTH, 00JIbIe WM MeHbIIe e€. OMUChIBaTh
Y BOCIIPOU3BOJINTH COCTOSTHUE HEBECOMOCTH TeJa.
Onpeodenamov nepecpy3ky mena npu peuweHuu 3aoau.
Haxooumw 6 donornumenvrot aumepamype u Mnmepneme
ungopmayuro 0 GIUAHUU HE8eCoOMOCmU U Nepecpy3Ku Ha
opeanuzm yenosekda. 'OTOBUTH Mpe3eHTAUU U COOOIICHUS
O TOBEJICHUHM TeNl B YCJIOBHUSIX HEBECOMOCTH, O MOJIETaX
YelloBeKa B KOCMOC, O JOCTIDKEHHUSX Halledl CTpaHbl B
NOJATOTOBKE KOCMOHABTOB K TOJNETaM B  YCJIOBHSX
HEBECOMOCTH.

Pacrio3naBath, BOCIpOM3BOANUTH M HAONIOATh pa3nyHbIC
Buabsl nedopmanuu Ten. dopmymnupoBaTh 3akoH ['yka,
IPaHULBI €r0 MPUMEHUMOCTH. BBIMUCIAT U H3MEPSATh
CUIIy YIPYrocTH, KECTKOCTh MPYKHUHBI, HCECMKOCD
cucmemvl npysxcun. Hccrnedosams 3asucumocms  CUllbl

ynpyzocmu om oeghopmayuu, 8bINOIHAMb
9KCNEPUMEHMATIbHYIO npOGepKy 3aKoHa
I'yka. Pacrio3HaBarts, BOCIIPOU3BOUTD, HaOII01aTh

SIBJICHUS CYXOTO TpPEHHUS IOKOS, CKOJIbKEHHS, KaueHus,
SIBJICHUE COTIPOTUBIICHUS MPU JBWKEHUH Teja B KHUAKOCTH
win raze. M3mepsarb u u3o0paxkarh rpa@uuecKkd CHIIBI
TPEHHsI TIOKOSI, CKOJIbYKEHUS, KaueHUsl, KUAKOTO TPEHUs B
KOHKPETHBIX cUTyauusax. Vcmonp3oBaTh Qopmyny Ais
BBIUMCIICHUS CUJIBl TPEHHUS CKOJIBKEHHUS TPU PEHICHUH
3a/a4. Boisagnsams — IKCNEPUMEHMATbHO — 8elIUYUHbI,  OM
KOMOPbIX 3a8UCUM CUNA MPEHUS CKOTbHCEHUS.

W3mepAaTh cuily TSXKECTH, CHUITY YIPYTOCTH, BEC Tella, CHUITY
TpeHUsl, yUIMHEHUE MPYKUHBI. OMNpenensiTh ¢ MOMOIIbIO
KOCBEHHBIX U3MepeHui KECTKOCTh NPY>KHUHBI,
KOA(PDUITUEHT TPEHUS CKOIIBKCHHSL.

PaGorarh B mape TMpH BBHINOTHEHHH MPAKTHUYECKUX
3aJJaHuH.

Haxomuth B momonmHuTENbHON nuTepatype u HHTepHETe
uHGOPMAIIMI0O O BKIAJE pa3HbIX YYEHBIX B pPa3BUTHE
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MEXaHUKH. ['OTOBUTH Mpe3eHTAMM M COOOLIEHUS 110
U3YYEHHBIM TEMaM.

[IpumeHATh 3aKOHBI JUHAMMKHU JUIS ONMCAHUS JIBUKCHUS
pEeaJIbHBIX TEN.

14

3aKOH COXpaHEHUs
B MCXAaHHUKEC

JlaBarp ompenencHue IMOHATHNA: HMMITYJIBC MaTepUaIbHOU
TOYKH, UMITYJIC CHJIbI, UMIIYJIbC CUCTEMBI TeJl, 3aMKHYTasl
CUCTEMA TeJl, PEAKTUBHOE IBW)KCHUE, PeaKmueHas Cuild.
PacnioznaBath, BOCHIpOM3BOAUTH, HAOIIOATh YHOPYTHE H
HEYIPYTHE CTOJIKHOBEHMS TEJl, PEAKTUBHOE JBIKECHUE.
HaxomuTth B KOHKpPETHON CHUTyallMM 3HAUEHUS HMIYJIbCa
MaTepUaIbHOU TOUKHU U UMITYJIbCA CUJIBI.

@opMyIMpPOBaTh 3aKOH COXPAaHEHUS HMIIYJIbCa, T'PAaHUIBI
€ro NIpUMEHHUMOCTH.

CocTaBisTh ypaBHEHHMsI, OTIUCHIBAIOIINE 3aKOH COXpaHEHUs
UMITyJIbCa B KOHKpEeTHOM cuTyanuu. HaxonuTs, ucnonb3ys
COCTaBJICHHOE YPABHEHUE, HEU3BECTHBIC BEIIMUNHBI.
Co3pnaBaTe cUTyaluu, B KOTOPBIX MpPOSBISAETCA 3aKOH
COXpaHEHUs UMITYJIbCA.

Haxomute B momonHuTEnsHOM JmuTepatype U HHTEepHETE
nH(popmMalnio Mo 3aJaHHOW Teme. [ 0TOBUTH mpe3eHTalun
U COOOIIEHUsI MO M3Yy4YEeHHBIM TeMaM (BO3MOKHBIE TEMbI
MIpe/ICTaBJIeHbl B y4eOHUKE).

['OTOBUTH Mpe3eHTalMU U COOOIIEHUs O MOJIETaX YeloBeKa
B KOCMOC, O JOCTH)KEHMSX HAalleil CTpaHbl B OCBOCHHUHU
KOCMHMYECKOTO IMPOCTPAHCTBA.

PaGoratp B mape waM Trpynmne MOpU  BBIIOJHEHUU
MPAKTUYECKHUX 3aJaHUM.

JlaBaTp ompeneneHue MOHATHH: paboTa CHIIBI, MOITHOCTD,
KMHETHYECKasi SHEPrusi, NOTCHUHUAIIbHAS 3HEPrusi, MOJIHAs
MEXaHU4ecKas  DHEprus, H30JIMPOBAaHHAs  CHUCTEMA,
KOHCEpBATHBHAs CHUJIA.

BbluncnasTe B KOHKPETHOM  CHUTyallMM  3HAYEHUS
GU3MYECKUX BEIUYHMH: pPaOOThl CHJIBL, PaOOTHI CHIIBI
TSKECTH, pabOThl CUJIBI YIIPYrOCTH, PabOThl CHIIBI TPEHUS,
MOIIIHOCTH, KHUHETHUYECKOMI SHEpPruu, M3MEHEHUs
KMHETHYECKON HSHEpruu, MOTEHUUAJIbHOM SHEPruu Tell B
rPaBUTALMOHHOM II0JI€, NOTCHIMAIBHOW 3HEPTUU YIPYIro
ne(OpPMUPOBAHHOTO Tella, MOJHONH MEXaHUYEeCKOW YHEPTHH.
CocTaBisaTh ypaBHEHHS, CBSA3BIBAIOIIME paOOTy CHUIIBI,
JEUCTBYIOUIEH Ha TEJIO0 B KOHKPETHOW CHUTyalluH, C
U3MEHEHHEM KHHETHYEeCKOW »HHepruu Ttena. Haxonurs,
UCIIOJIb3YSl  COCTaBJICHHOE YPaBHEHHME, HEU3BECTHBIC
BEJINYUHBI.

®opMynupoBaTh 3aKOH COXpaHEHUs MIOJIHOM
MEXaHWYECKOM  DHEPruMM, Ha3plBaThb TI'PAHUIBI €TI0
IPUMEHUMOCTH.

CocTaBiiaTh YpaBHEHMSI, ONUCHIBAIOIINE 3aKOH COXPaHEHUs
MIOJIHOM MEXaHWYECKOM SHEPTUH, B KOHKPETHON CUTYaIUH.
Haxomuth,  uCHoOIb3yss  COCTAaBIEHHOE  ypaBHEHUE,
HEU3BECTHBIE BEINUMHBI.

Co3aBaTh CHUTyalluH, B KOTOPBIX HPOSIBISIETCS 3aKOH
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COXpaHEHUs IOJTHOW MEXaHUYECKON YHEPrUu.

BpINONHATE  AKCHEPUMEHTANIBHYK0  IIPOBEPKY  3aKOHA
COXpAaHEHUS  MEXaHUYECKOM  DHEprum. BreImoaHATE
KOCBECHHBIC HM3MEPEHUS MMITyJIbCa TEJla, MEXAHUYECKOU
SHEPTUH Tela, padOThI CUJIBI TPEHUSI.

PaboTaTe B mape, rpymnme npu BBIIOJHEHUN MTPAKTUYECKUX
3aTaHHil.

[IpumensTs 3aKOHBI COXpaHEHHUS HMMITYJIbCa u
MEXaHUYECKOM DHEPruu Uil  ONHCAHUS  JBUKCHUS
peaJbHBIX TE.

1.5

Craruka

[aBaTp ompeneiieHME TOHATUI: PaBHOBECHUE, YCTOWYMBOE
paBHOBECHE, HEYCTOWYMBOE paBHOBECHE, O€3pa3IMuHOe
paBHOBECHE, IJICYO CUJIbI, MOMEHT CHJIBI.

Haxomuth B KOHKPETHOW CHUTyalluu 3HAYEHUS TUIeYa CHIIBI,
MOMEHTa CHJIBI.

[Tepeuncnars ycmoBUst paBHOBECHS] MaTepUATLHOM TOYKH U
TBEpaOoTO Tena. COCTaBIATh YpaBHEHHUS, OTMHMCHIBAIOIINE
YCIIOBHSI ~ PaBHOBECHS, B  KOHKPETHBIX CHTYaIlHsIX.
Onpenenatb, UCHOJIB3yd  COCTABJICHHOE  ypaBHEHWE,
HEU3BECTHHIC BEJTMYHHEI.

Pacnio3naBath, BOCIIpPOM3BOANTh U HAOMIOAATH PA3IMUHBIE
BHJIbI PABHOBECHS TEII.

H3mepsaTh cuily ¢ MOMOIIBIO MPY>KUHHOTO AWHAMOMETPA U
mu(GpoBOro JaTyuka CUJIbl, HU3MEPSATh IUIEYO CHIIBIL.
PaGortatp B mape, rpynmne npu BbINOJTHEHUU MPAKTUYECKUX
3aJaHuH.

Haxomute B momonHuTensHOM nuTepatype U HHTEepHeTe
uHGOPMAIIMI0O O 3HAUYEHUM CTAaTUKU B CTPOMTEIBCTBE,
TEXHHUKE, ObITY, 00bsICHEHHE (POPMBI U pa3MepOB OOHEKTOB
HPUPOJIBI. l'oToBUTH Mpe3eHTalNN u
COOOIIEHUS, 8bINOIHAMb UCCAe008aMeNbCKUe pabomuvl TIO
3a/laHHBIM TEMaM.

PaGotate B mape mnpu BBIIIOJIHEHUH J1aA0OPATOPHOU PabOTHI

1.6

OCHOBEI
TUAPOMEXaHUKH

JlaBaTh ompeneclieHuEe NOHATHN: HEC)KUMaeMasl KHUIKOCTD,
paBHOBECHE JKUJKOCTM M rasa, TIHIpPOCTaTHYECKOE
NIaBIICHUE, IAMUHAPHOE MmeyeHue, mypoyienmuoe medenue.
Pacnosnasams, 80CNPOU3BOOUMD u Habodamo
JamuHapHoe u mypoyienmHoe medeHue HCUOKOCMU.
HaxonuTth B KOHKPETHOM CUTyalluM 3HA4YCHMs JABJICHUS B
MOKOSIILIENCS )KUIKOCTH MJIU Tase.

®opmynmupoBars 3akoH Ilackand. IIpumeHATs 3aKoH
[Mackans i 0OBACHEHHUS THAPOCTATHUYECKOTO IMapagoKca,
Ui OOBSICHEHUs] MpHUHLMINA JEWCTBUS TUAPABINYECKOTO
Ipecca v BBIUYUCIIEHUS [TapaMeTpOB IIpecca.
®opmynupoBatsk 3akoH Apxumena. lIpumeHaArs 3akoH
Apxumena nns peuieHus 3anad. PaccunTeiBaTh IIIOTHOCTh
TEla IO €ro IMOBEAECHUI0O B KHUAKOCTU. Ompenensrsb
BO3MOJKHOCTb IUIaBaHUs Tea.

Cocmasnams  ypaeuenue bepuyinu 6  KOHKpemHblx
cumyayusax.  Onpedensamv,  UCNONB3YA  COCMABIEHHOE
YypaeHeHue, Heu38eCmHubvle 6eIUYUHDL.
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Ilpusooumsv npumepvl, uTIOCMpPUPYIOWUE BbLINOTHEHUE
ypasnenus bepnynnu. I[lpumenams ypasnenue bepuynnu
04 ONUCAHUA OBUICEHUSL JHCUOKOCMU 6 pPACMEHUAX U
HCUBLIX OP2AHUIMAX.

Haxooums 6 dononnumenvroti aumepamype u Mnmepnueme
ungopmayuro 06 ucnonvzosanuu ypaswenus bepuynnu 6
mexHuKe u Ovimy.

2. MonexymsipHas pu3MKa ¥ TEPMOANHAMHIKA

2.1 | OcHOBBI 6 JlaBaTh ompeneneHue MOHSATUM: TEIUIOBbIE SIBJICHUS,
MOJIEKYJISIPHO- MaKpOCKOIIUYECKUE Tena, TEIJIOBOE JIBUYKEHUE,
KUHETUYECKON OpoyHOBCKO€ JnBIKeHME, 1udPy3usi, OTHOCUTEIbHAS
teopuu (MKT) MOJIEKYJISIDHAsT MAacca, KOJWYECTBO BEIIECTBA, MOJIAPHAs

Macca, MOJIEKyJia, Macca MOJIEKYJbl, CKOPOCTh JBUKEHUS
MOJIEKYJIbI, CPEIHSISI KUHETHYECKas DHEPrUs MOJICKYIbI,
CUJIbI  B3aUMOJECHCTBUS  MOJIEKYJ, WJACAIbHBIA  Tas,
MUKPOCKOTIMYECKHE  TapaMeTpbl,  MaKpOCKOIIUYECKHE
rmapamMeTphl, JaBJCHUE Ta3a, a0COJIOTHAs TeMIeparypa,
temioBoe paBHoBecue, MKT.

[TepeyncnsaTh MUKPOCKOMUYECKHE W MAaKPOCKOITHMYECKHE
rapamMeTphI rasa.

[Iepeunciare ocHoBHbIE mnonoxeHus MKT, mnpuBoauts
MPUMEPBI, PE3yJbTaThl HAOMIOJEHWA U  OMHCHIBATh
SKCIIEPUMEHTHI, JOKA3bIBAIOIINE UX CIIPABEUIMBOCTD.
Pacnio3naBath v ONKUCHIBATH SBJICHUS: TEIUIOBOE ABUKEHHUE,
OpoyHOBCKOe nBWKeHue, nuddysus. BocnpousBoauts u
OOBSACHATH OMBITHL, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD
ckopoctr uddy3ur OT TeMmmeparyppl M arperaTHoro
cocTostHMsl  BemiectBa.  HaOmromate  muddysuro B
KUJKOCTAX U rasax.

Hcnonb30BaTh MOJYYEHHBIE HA YPOKaX XUMHHU YMEHUS
ONPENEATh 3HAYEHHS OTHOCUTEIBHOM MOJIEKYJISIPHOU
Macchl, MOJIIPHOM MacChl, KOJIMYECTBA BEILECTBA, MAacCChl
MOJIEKYJIBI, dbopmynupoBath  (GU3MYECKHIT  CMBICTT
MOCTOSSHHOM ABOTaapo.

Onucvieams mMemooObl OnpeoeneHus pamepos MOJNeK)],
CKOpOCMU MOJIEKY L.

OueHuBaTh pa3Mep MOJIEKYIIbI.

OOBACHATL OCHOBHBIE CBOWCTBA arperaTtHbIX COCTOSHHIMA
Benrectsa Ha ocHoBe MKT.

Cozoasamy KOMNblOmepHvle  Mooenu menyiogo2o
08uUdICeHUsl, OPOYHOBCKO20 08UMNCEHUSL, s8TeHUs Oudy3uu 6
MBEPObIX, JHCUOKUX U 2A3000pPA3HLIX Menax, Onvlma
Ileppena.

OnuceiBaTh ~ MOJIENb  «UICAIBHBIN  Ta3y», onpedenimo
epanuybl eé NPUMEeHUMOCHU.

Cocraisats ocHoBHOEe ypaBHeHUe MKT wnaeansHoro rasza B

KOHKpCTHOﬁ CUTYyaluu. OHpe,E[CJI}ITB, HCIIOJIBb3Ys
COCTaBJICHHOC YPaBHCHUC, HCU3BCCTHBIC BCJIMYUHBI.
CocTaBisiTh YpPaBHCHUC, CBA3BIBAIOIICC JaBJICHHUC

nacajJbHOro rasa co CpC,Z[HCfI KHHETHYSCKOM 3HCpFI/ICI>'I
MOJICKYII, B KOHerTHOﬁ CUTYyalluu. OHpeIICJ'I}ITB,
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UCIIONb3ys.  COCTABJICHHOE  YPaBHEHHE, HEU3BECTHBIC
BEJIMYMHBI.

OrnuceiBaTh CHIO0COOBI HU3MEPEHUS TeMIEpaTyphl.
CpaBuuBartsb mkainsl KensBuna u Llenbcusi.

CocTaBisTh ypaBHEHHUE, CBS3bIBAIOIIEE AOCOIIOTHYIO
TEMIEpaTypy UICAIBHOTO ra3a CO CpeAHEd KUHETHYECKOU
SHEPTrHe MOJIEKYJ, B KOHKPETHOHM cutyaruu. Onpeensrb,
UCIIONb3ysl  COCTABJICHHOE  YPaBHEHHE, HEU3BECTHBIC
BEJIMYMHBI.

CocTaBnsaTh  ypaBHEHME,  CBS3BIBAIOLIEE  JABJICHUE
UICATBHOTO Ta3a C a0COJNIOTHOW TeMIleparypod, B
KOHKPETHOU CHUTYaIlUU. Onpenensrs, HCIIOJIb3YsI

COCTaBJIEHHOE YpaBHEHUE, HEU3BECTHBIE BEIMUMHBI.
W3mepsats TemnepaTypy JKUIKOCTH, Ta3a KUAKOCTHBIMH U
upoBbIMU TepMOMeTpaMu. PaboTate B mape, rpymnmne npu
BBITIOJTHEHUH MTPAKTUUYECKUX 3aJaHUH.

Haxomute B momonHuTensHOM JmuTepatype U HMHTepHeTe
CBEJICHMSI 110 WCTOPUU PA3BUTHSI aTOMHCTUYECKOW TEOPHH
CTPOEHMS BEIIECTBA.

2.2

YpaBHeHue
COCTOSIHUS Ta3a

CocTaBisTh ypaBHEHHE COCTOSIHMSI HJEalbHOTO Tra3a H
ypaBHeHue MenaeneeBa-KnaneiipoHa B KOHKpETHOM
CUTyalluu.  BpIUMCHSATH,  HCMONB3YS  COCTaBIIEHHOE
YpaBHEHUE, HEU3BECTHBIE BEIIUUNHBI.

Pacno3naBate ¥ omuChIBaTH H30MPOLECCHI B HIACATBHOM
rase.

IIpoenoszuposamyo ocobenHocmu NnpOmMeKaHusl
usonpoyeccos 6 UoedalbHOM 2a3e HAd OCHO8e YPAGHEeHUL
cocmosanus udeanvHoeo eaza u Menodeneesa-Knanetipona.
ObocHosbi6amMb U OMCMAU8aMsb C80U NPEONONIONHCEHUS.
@opMynHpOBATH T'a30BbIE 3aKOHBI U ONPENEIATh IPAHULBI
ux npuMeHUMocTh. COCTaBiATh YpaBHEHHMS I UX
onucaHus.  BpluncnATh,  UCHONB3Yys  COCTaBJIEHHOE
YpaBHEHUE, HEU3BECTHBIE BEIIUUNHBI.

[IpencraBisaTh B BUJie IpadUKOB U30XOPHBIM, N300apHBINA U
u30TepMUUYecKuil mpoueccel. Omnpenensats mo rpadukam
XapakTep Mpouecca 1 MakponapameTpbl HACATBHOIO rasa.
Hccneoosams sKcnepumenmansvHo 3a8UCUMOCU  MeHCOY
Maxkponapamempamu npu U30Npoyeccax & 2asze.

N3mepsaTh naBneHue Bo3ayxa MaHOMETpPaMH U IIU(PPOBHIMU
JaTYNKaAMHU JTaBJICHUS rasa, TeMIIEpaTypy
ra3a — )KMJIKOCTHBIMU ~TE€PMOMETpaMH U  UU(POBBIMU
TEMIEPATYPHBIMHU JIaTYMKaMH, 00BEM rasza — ¢ MOMOIIBIO
cuib(oHa.

PaGortare B mape, rpynmne npu BBIMOJTHEHUN MPAKTUUECKUX
3aJlaHuH.

Haxomute B mutepatype u HHTepHeTe uHpopmaiuio mo
3aJJaHHOU TEME.

l'oToBUTH Tmpe3eHTalMM M COOOIIEHHS MO H3YyYCHHBIM
TeMaM (BO3MOKHBIE TEMBI MIPEICTABICHBI B YYCOHHKE).
[IpuMeHsaTh MOJENb HJICATBHOTO Ta3a [UIsl ONHUCAHUA
MOBEJICHUSI PEAIbHBIX T'a30B.
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2.3

Kunkoctu u
TBEpPJBIC TEIA

JlaBaTh ompezereHUEe MOHATUIN: UCIApEHUE, KOHJICHCAINS,
KUTICHUE, TUHAMHYECKOE PaBHOBECHE, HACBHIIICHHBIN Map,
HEHACHIIICHHBIN nap, Kpumuieckas memnepamypa,
memnepamypa  KuneHusi, — aOCONIOMHASL  GLANCHOCHb
6030yxa,  napyuanbHoe  OdgleHue,  OMHOCUMENbHASL
BIANCHOCMb 8030YXA, MOUYKA POCHI.

Pacnio3naBatb, BOCHIPOM3BOAUTH, HAOIIONATH SIBICHUS:
UCTIapeHHe, KOHICHCAIUS, KUTICHUE.

OmnwuceIBaTh CBOMCTBA HackImeHHOTO TTapa. Co3aaBarth
KOMIBIOTEPHBIE MOACTH JHHAMUYECKOTO PAaBHOBECHSL.
Hsmepsams enaxcHocmb 8030yxXa ¢ HOMOWbIO 2Uspomempa
u ncuxpomempa. Onucviéams yYCmpoucmeo cuepomempa u
ncuxpomempa. Onpeodensims OMHOCUMENLHYIO BILANCHOCND
no NCUXPOMEMPUYECKOUL mabnuye. Onpeoensams
abconommuylo  81ANCHOCMb  8030yXd,  NAPYUATLHOE
oasneHue, OMHOCUMENbHYIO GIANCHOCMb 8030YXd, MOYKY
POCbL 8 KOHKPEMHBIX CUMYAYUSIX.

Haxooums 6 numepamype u Humepneme ungopmayuio,
20MOBUMb  Npe3eHmayuu U CcooOWeHus: o  GIUAHUU
BIANCHOCMU 8030YXA HA NPOYECChbl HCUSHEOeAmelbHOCMU
yenosexa.

[lepeuncnsaTh CBOWCTBA JKHAKOCTH M OOBACHITH WX C
MOMOIIIBIO MOJIENIA CTPOCHHUS >KHIKOCTH, CO3JaHHOW Ha
ocHoBe MKT.

JlaBaTh omnpeneneHue TMOHATHH: CHJIA MOBEPXHOCTHOTO
HATSDKEHUS, koahpummeHT MMOBEPXHOCTHOTO
HATSDKCHUSL, NOBEPXHOCIMHAS IHEPRUsL.

PacrioznaBath M BOCHPOM3BOAUTH MPUMEPHI MPOSBICHUS
JEMCTBUS CUIIbI TOBEPXHOCTHOTO HATSKEHUSI.

Onpeodensmo  cuny  NOBEPXHOCMHO20 — HAMANCEHUS,
K03 puyuenm HOBEPXHOCMHO20 HamAMCeHus,
NOBEPXHOCMHYIO  IHEPIUI0  HCUOKOCMU 8 KOHKDEeMmHbIX
CUMYaYUsIX.

Pasnuyams  cmauusarowue u  He  cmauusaroujue
NOBEPXHOCIb HCUOKOCHIU.

Obvacuamb — nNpuyuny — OBUdNCEHUs  JHCUOKOCMU — NO
KANULIAPHBIM MPYOKaAM.

Paccuumvisamsv ~ @vicomy — noowamus — (onycxkanus)
AHCUOKOCIU NO KANUILIADY.

Jlasams onpedeneHue nouwsmuil: Kpucmaiiuieckoe mejo,
amopgHoe meno, aHu30Mponus.

HaspiBaTh cxoacTBa M pa3nuuus TBEPABIX Tel, aMOP(HBIX
TeJN, KUJKUX KPUCTAIUIOB.

[lepeuncnsaTy cBoiicTBa TBEPABIX TN U OOBACHAMbL UX C
nOMOWbI0  MoOoenu  cmpoeHus.  JlemoHcmpuposamo
0CODEHHOCMU CMPOeHUsT KPUCMALIUYECKUX U AMOPOHBIX
MeEpObIX meJl, UCNONb3Y 00bEMHbIE MOOeNU KPUCTNAILLOS.
Ilpusooums npumepvl  npoyeccos, NOOMBEEPHCOAOUUX
CX00CMBO U paziuyus CE0UCME KPUCMANIUYECKUX U
amoppHwvix meépovix me.

Haxooums ¢ Humepneme u 0onoanumenvHou 1umepamype
c8e0eHUsl 0 C8OUCMBAX U NPUMEHEeHUU KPUCMAITUYEeCKUX U
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aAMopghHbIX Mamepuanos.

T'omosumv npezenmayuu u coobweHusi no U3Y4eHHbIM
memam (803MOHCHbIE MeMbl NPEOCMABIeHbl 8 YUeOHUKe).
JaBate ompeneneHue TOHSATHUH: TEPMOJMHAMUYECKAS
CHUCTEMa, M30JIMPOBaHHAs TEPMOJMHAMHUYECKAs CHUCTEMA,
PaBHOBECHOE COCTOSIHUE, TEPMOJMHAMHUYECKHI Ipolecc,
BHYTPEHHSISI SHEPTUsi, BHYTPEHHSISI SHEPTUsl HUACATbHOTO
raza, TeIJIOEMKOCTh, KOJUYECTBO TEIUIOTHI, YACIIbHAs
TEIUIOTa IUIaBJICHUS, Y/eIbHas TEIUIOTa apooOpa3oBaHus,
ylaenabHas —TEIUIOTa CropaHus TOIUIMBA, paboTa B
TepMOJAUHAMUKE, aduabamuwiii  npoyecc,  OOpaTUMBIN
nporecc, HeoOpaTUMBbIi nporecc, HarpeBartelb,
XOJIOMWIBHUK, pabouee Teno, TerioBoil asuratenb, KIT/]
TETIJIOBOTO JIBUTATEIIS.

Pacnio3naBate TEPMOJMHAMUYECKYIO CUCTEMY,
XapaKTEpPU30BaTh €€ COCTOSIHUE U TMPOIECCHl M3MEHEHHS
COCTOSIHUSI.

Ilpueooums npumepvi MepMOOUHAMUYECKUX CUCMEM U3
Kypca Ouonocuu, Xapakmepuzogamsv UX, ONUCLIBAMD
U3BMEHEeHUs. COCMOSIHUI.

OnuceIBaTh CIoCcoObI W3MEHEHUS COCTOSTHHSI
TEPMOJAVMHAMUYECKON  CHCTEMBl MYTEM  COBEPIICHUS
MEXaHWYECKOW pabOThI U MPH TEIJIoNnepeaye.

CocTaByATh ypaBHEHHUE TEIUIOBOTO OajlaHCa B KOHKPETHOM
CUTYyallMH. BBIUHUCIIATH, HCIIONB3Ys COCTABICHHOE
YpaBHEHUE, HEU3BECTHBIE BEIMYUHBI

2.4

OCHOBEI
TEPMOAMHAMUKH

10

JaBaTh omnpeneneHue TMOHATUH: TEPMOJMHAMHUYECKAs
cHcTeMa, W30JHMPOBAaHHAS TEPMOJMHAMUYECKAs CHCTEMa,
PaBHOBECHOE COCTOSIHUE, TEPMOJMHAMHUYECKHI MpoIiecc,
BHYTPCHHSISI DHEPrusi, BHYTPEHHSS SHEPrUsl WJICATBLHOTO
ra3a, TEIIOEMKOCTh, KOJMYECTBO TEIUIOTHI, yJICIIbHAsS
TETUIOTA TUIABJICHHUS, Y/ICIbHAsl TEIUIOTa apooOpa3oBaHus,
yIelnbHas TEIUIOTa CropaHWs TOIUIMBA, paboTa B
TePMOJMHAMUKE, aduabamuvili  npoyecc,  OOPATUMBIN
npoiiecc, HEOOpaTUMBbIi npoiiecc, HarpeBareb,
XOJIOAWIBHHK, pabouee Tejo, TeruioBou aurarenb, KIT
TETUIOBOTO JIBUTATEIIS.

Pacno3naBarh TEPMOJIMHAMHYECKYIO CHCTEMY,
XapaKTepu30BaTh €€ COCTOSIHUE M IPOIECCHl M3MECHEHUS
COCTOSIHUSI.

Ilpusooums npumepvl MEPMOOUHAMUYECKUX CUCEM U3
Kypca Ouonocuu, Xapakmepuzoeamsv Uux, ONUCHIEAND
UBMEHEHUSI COCMOSTHULL.

OnuceIBaTh CHOCcO0bI W3MEHEHUS COCTOSTHUS
TEPMOJUHAMHYECKOH  CHUCTEMBI MYTEM  COBEPIICHHUS
MeXaHW4YeCKO paboThl U IPU TEIUIONIEpeaye.

CocTaBisiTh ypaBHEHHE TEIUIOBOTO OajaHca B KOHKPETHOM
CUTyalluu.  BBIUKCHATH,  HCIONB3YS  COCTABIIEHHOE
ypaBHEHUE, HEU3BECTHBIC BEJTHMUMHBI.

Pacnosnasams  ¢hazosvie nepexoovl nepgoco pooa u
cocmasnsams ~ ypasHenus 015l (hazo8blX  Nepexo0os.

31




Buiuucnams,  ucnonvzys  cocmasnenmHvle  YypagHeHUus,
Heu38ecmHble 6eNUYUHDL.

Ornpenenarh 3HAYCHHS] BHYTPEHHEH 3HEPruu HUACaTbHOTO
raza, U3BMEHEHHE BHYTPEHHEH SHEpPruu HJCaJbHOIO Tasa,
paboThl UaCaIbHOTO raza, paboThl HAJ UCAIBHBIM Ta30M,
KOJIMYECTBA  TEIUIOTBI B KOHKPETHBIX  CHUTYaIUSX.
Onpenensath 3HAaYeHHWE padOThI HJCATHHOTO Tas3a IIo
rpaduKy 3aBHCHUMOCTH JaBJCHHS OT o0OBEMa mpu
n300apHOM Ipoliecce.

Onucvleams ~ 2eomMempuyeckuii. ~ CMbICl  pabomvl U
paccuumovléams e€ 3HayeHue No 2pagpuxy 3asUcUMoCcmu
oasenusi U0eabHO20 2a3a Om 00vEMA.

@opMyIUpPOBaTh MEPBBIN 3aKOH TEPMOIUHAMUKHU.
CocraBiATh ypaBHEHHE, ONHUCHIBAIONIEE TEPBBIA 3aKOH
TEPMOJIMHAMHUKH, B  KOHKPETHBIX  CHUTyallUsx  JUIs
M30IPOIIECCOB B MJCAITHHOM Ta3e. BeIUMCIATH, UCTIONB3YS
COCTaBJIEHHOE YpaBHEHWE, HEU3BECTHBIC BEJTMYHHEI.
Paznuuate oOpatumbie W HeoOpaTUMBIE  TPOIIECCHI.
[MoaTBepkaaTh NpuUMepaMyu HEOOPATHUMOCTh TEIIOBBIX
MPOIIECCOB.

Dopmynuposame ~ 6MOpPOU  3AKOH — MEPMOOUHAMUKU,
HA3b186AMb 2PAHUYLL €20 NPUMEHUMOCIU, OOBACHAMb €20
cmamucmuyeckuil xapaxkmep.

[IpuBOAMTE TPUMEPHI TEIUIOBBIX JIBUTATENCH, BBIACIATH B
npuMepax OCHOBHBIE 4YacCTH JIBUTATEJICH, OIWCHIBATH
npuHIUn aericteust. Berancisats 3Hauenus KIIJ remioBoro
JIBUTATENS] B KOHKPETHBIX  CHUTyauusx. Onpeoensims
suavenus KIIJ] mennogoeo osuecamens, pabomarnowezo no
yuxny Kaprno, 6 KOHKpemuwix cumyayusix.

Tomosumv npezenmayuu u coobujeHuss NO U3YYEHHLIM
memam (803MONCHbLE MeMbl NPEOCMABIeHbl 8 YUEOHUKE).
Cosz0asamb KomMnviomepHvie MOOeIU MENI08bIX MAULUH.
Haxomute B nuteparype m HHTepHere uHbOpMaIuoo o
npoOJieMax SHEPreTUKU U OXpaHEe OKPYKAIOUIEH CPE/Ibl.
YyacTBOBaTh B JHUCKYCCHM O NpoOJieMax JHEPreTUKH U
OXpaHE OKpYXKalollell Cpeapl, BECTU JUAIOr, OTKPBITO
BBIpaXaTh M OTCTaWBaTh  CBOK  TOYKY  3pEHUS,
BBICJIYIINBAaTh MHEHUE OIIMOHEHTA.

OCHOBEI QJICKTPOJMHAMHWKH

9J'IeKTpO CTaTHKa

8

JaBaTp ompenerieHUE MOHATUM: DJIEKTPUYECKUM 3aps,
3JIEMEHTAPHBIN ANEKTPUUYECKUI 3apsn, TOYCUHBIN
ANEKTPUYECKHUI 3apsl, CBOOOIHBIN ANEKTPUUYECKUI 3apsil,
JJIEKTPUYECKOE TI0JIE, HANPSKEHHOCTh JJIEKTPUYECKOTO
MOJIs, JIMHUM HanpsHKEHHOCTU  AJIEKTPUYECKOTO  IIOJIA,
OJHOPOJIHOE JIIEKTPUYECKOE rnoJje, MOTEeHIHAT
JJIEKTPUYECKOTO TIOJIsl, PA3HOCTh IOTEHUMUAJIOB, JHEPIruUs
AJIEKTPUYECKOTO TOJISI, SKBUNOTEHUHUAJIbHAS MTOBEPXHOCTb,
AJIEKTPOCTATUYECKAS WHYKLIHS, MOJIIpU3aLUs
JIMBJIEKTPUKOB, JTUBJIEKTPUYECKAs MIPOHULIAEMOCTh
BEILIECTBA, AIEKTPOEMKOCTb, KOHIEHCATOP.

Pacrio3zHaBath, BOCIPOU3BOJIMTE M HAOIIOIATh Pa3IUYHbBIE
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crocoObl  anmektpuszanuu  Ted.  OOBSACHATH  sSIBIICHUE
AJIEKTPU3ALMA HAa OCHOBE 3HAHMIA O CTPOEHUHU BEIECTBA.
OnucbiBaTh W BOCHPOU3BOJUTH  B3aMMOJICHCTBUE
3apsSKEHHBIX TEll.

OnuceiBaTh MIPUHIUTT necTBUs AJEKTPOMETpA.
dopMynHpoBaTh 3aKOH COXPAHEHHUS  DJIEKTPUUYECKOTO
3apsiia, yCIOBHS ero  npuMeHUMOCTH. CoCTaBisITh
ypaBHEHHUE, BBIpaXKaroIiee 3aK0H COXpaHECHUS
JJIEKTPUYECKOTO 3apsA/ia, B KOHKPETHBIX CHUTYyal[UsX.
Bpruucnsate, HUCHOJB3ys  COCTaBIECHHOE  ypaBHEHHUE,
HEW3BECTHBIC BEJTMYHHBI.

®opmymupoBath  3akoH  Kyrnona,  ycioBust  ero
npuMeHUMOCTH. COCTaBIATh ypaBHEHHUE, BBIPAKAIOIIEE
3akoH KyrnoHa, B KOHKPETHBIX CHUTyalusX. BBIYUCIATS,
UCTIOJB3YsI ~ COCTABJICHHOE  YpaBHEHHE, HEWU3BECTHBIC
BEIIMYUHBL. BBIUKCIATH 3HAUY€HHE HANPSHKEHHOCTH TIOJIA
TOYEYHOTO  DJIEKTPUYECKOTO 3apsna, OTIpENIENISTh
HampaBJIeHHE BEKTOpa HAMPSHKEHHOCTH B KOHKPETHOM
cutyanu. DoOpMynTHpOBaTh MPUHIUIN  CYMEPIIO3UIITHI
JNEKTPUYECKUX Tonel. Omnpenensars HalnpaBiIeHUE W
3HAYCHHE Pe3YIbTUPYIOIEH HaMpsHKEHHOCTH
AIEKTPUIECKOTO TIOJISI CHCTEMBI TOUCUHBIX 3aPsJIOB.
llepeuucnams  ceolicmeéa  IUHUU — HANPAXCEHHOCMU
anekmpuiecko2o nois. 1300paxaTh JIeKTpudYeckoe moJjie ¢
MOMOIIBIO JIMHUWA Hanpshk€HHOCTH. Pacro3HaBath U
n300pakaTb JIMHUU HANPSOKEHHOCTH TMOJS  TOYEYHOTO
3apsifa, CHCTEMbl TOYEUHBIX 3apsAloB, 3apsXKEHHOU
IJIOCKOCTH, NBYX (HeCKOIbKUX TIapaJlebHbIX
IUIOCKOCTeH, wapa, cgepwl, yurunopa, OAHOPOAHOTO U
HEOJIHOPOJHOTO 3JIEKTPUUECKUX MOJIEH.

OnpenensiTe MO JUHUAM HANPsHKEHHOCTU AJIEKTPUUYECKOTO
M0JI 3HAKH U XapaKTep paclpeesieHus 3apsaaoB.
Onucvleams nosedeHue NPoBOOHUKO8 U OUINEKMPUKOE 6
INEKMPOCMAMUYECKOM Nojle HA OCHO8e 3HAHUL O
cmpoeHuu geujecmaa.

Pacnosznasame u 80CNPOU3BOOUMb SA671eHUs
INEKMPOCMAMUYECKOU — UHOYKYUU U NOJAPUIAYUU
OUDIEKMPUKO8.

Teopemul{ecxu npedcxa%zsarnb HA OCHOBAHUU 3HAHUL O
cmpoeHuu eeuecmea nogeoenue l’lp06‘OaHl/lK06 u
0M3.7Z€Kmpul<06 8 JJIEKMPUUECKOM noJie. ObocHnosvieamsv u
omcmaueambsp C60IH0 MOYKY 3PEHUA.

Cocmaensamo paesencmea, ceAsvlearowue Hal’lpﬂ.?fCéHHOCmb
NIEKMPUHECKO2O NOJIAl 6 ()M3JZ€KmpMK€ C HCll’lp}ZJfCéHHOCWZbIO
BHEULHe20 JJIEKMPUUEeCKO2O0 NOJIA. Bbl’{uCﬂﬂmb, UCnolb3ys
cocmaelleHHoe YypaeHerHue, Heuseecninvle 6eJlUYUHDbL.
Onucwieamo NpuHYyun Oeticmeus 3JzeKmpocmamuquKozZ
sawumol.

OHpe)IeHSITB NOTCHIHAI JJICKTPOCTATUYCCKOTO IIOJIA B
I[aHHOﬁ TOYKEC TIIOJIA OJHOTO U  HECKOJbKUXTOYCUHBIX
OJICKTPUYICCKUX 3apsA 0B, nOMEHYUAIbH) IO IHEp2UIO
JIEKMPUHEeCKO20 3apﬂda u cucmembsvl IINEeKmpuiecKux
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3aps006, Pa3sHOCThb NOTEHLUAJIOB, pabomy
INEKMPOCMAMUYECKO20 NOJsA, HAaPSDKEHUE B KOHKPETHBIX
CUTYaIHsX.

CocTaBnsiTh ypaBHEHHsI, CBS3BIBAIOIINE HANPSHKEHHOCTH
ANIEKTPUYECKOTO TOJIi €  Pa3sHOCThIO  TOTEHIIMAJIOB.
Bbruncnare,  MCHONB3ysS  COCTaBJICHHOE  ypaBHEHHE,
HEHM3BECTHBIC BEJIMYUHBI. N300paxkaTsb
SKBUIMOTECHIIMAIBHBIE TMOBEPXHOCTH DJIEKTPUYECKOTO IOJIS.
Pacno3HaBate W BOCHIPOW3BOAWUTH HSKBUIMOTEHIHAIHHBIC
MIOBEPXHOCTH TI0JISI TOUEYHOTO 3apsijia, CUCTEMbI TOYSUHBIX
3aps0B, 3apsKECHHOU IJIOCKOCTH,
JBYX (HecKOIbKUX) NapauieIbHbIX IUIOCKOCTEH, wapa,
chepvl,  yunuHOpa, OTHOPOJHOTO W HEOJHOPOIHOTO
aNeKTpudeckux mnosed. OOBACHATh yCTPOWCTBO, MPUHIUI
NEWCTBUS, TPAKTHYECKOE 3HAYEHHWE  KOHICHCATOPOB.
Bbraucnare  3Ha4YeHUS  ANEKTPOEMKOCTH  ILIOCKOTO
KOH/IEHCATOpPa, 3apsja KOHJCHCATOpa, HAIpsDKEHHs Ha
oOKJaZKax  KOHJIEHCaTopa,  IapamMeTpoB  ILIOCKOTO

KOHJICHCATOa, SHEPTHU AIIEKTPUIECKOTO TOJIS
3apsHKEHHOTO KOHJCHCATOPA B KOHKPETHBIX CUTYAIIHSIX.
Paccuumvieamo 0wy émrKocms cucmembl
KOHOEHCAmopoa.

Haxonute B MHTEpHETE M MONOJHUTEIBHOW JIMTEpATYypE
nHpopMaIro 00 OTKPHITHH JIEKTPOHA, UCTOPUU U3YUCHUS
JJIEKTPUYECKUX ABJICHUU. ['OTOBUTH Mpe3eHTauuu |
COOOIIEHNs 10 HW3YYCHHBIM TeMaM (BO3MOXHBIC TEMBI
MPE/ICTABJICHBI B YUCOHUKE).

3.2

3aKOHEI
OCTOSHHOTO TOKA

JlaBaTh ompenesieHHE MOHATUNA: JEKTPUYECKUNA TOK, CHJIa
TOKa, BOJIbT-aMIIepHAasi XapaKTEPHUCTHKA, SJIEKTPUUECKOE
CONPOTHBIICHUE, CTOPOHHHME CHJIBI, SJIEKTPOABIIKYILAS
cuia. [lepeuuncnsTs yCIIOBUS CYIIECTBOBAHMUS
JNEKTPUYECKOro Toka. Pacmo3HaBaTh M BOCIPOU3BOJAUTH
SBJIGHUE DJIEKTPUYECKOr0 TOKA, AEUCTBHUS AJIEKTPUUYECKOTO
TOKa B MpoBogHUKE. OOBACHATH MEXaHH3M SIBICHUI Ha
OCHOBAaHUU 3HAHUI O CTPOCHHUH BEIECTBA.

C030a6amb KOMNnblOmMepHble Mooenu INNEKMPUUECKO20
moka.

[Tonb3oBatbes aMIepMeTpOM,
BOJIbTMETPOM, OMMEmpOM. YIUTHIBATh 0COOEHHOCTH
U3MEpPEHUs  KOHKPETHBIM  TpuOOpoM H  MpaBuia
MOJKIIOYEHUS B AIEKTPUUECKYIO 1EMb.

HccnenoBaTh 3KCEPUMEHTAIBHO 3aBUCUMOCTD CHJIBI TOKA
B IIPOBOJHUKE OT HANPSDKEHUST U OT CONPOTUBIICHUSA

IIPOBOJHHUKA. Crpouts  rpaguk  BOJIT-aMIIEPHOMN
XapaKTePUCTUKH.

®opmynupoBaTh 3akoH OMa JUIsl yyacTKa LIEMH, YCIOBHS
€ro MIPUMEHUMOCTH. CocraBisATh ypaBHEHHE,
omuchBaromee 3akoH Owma Ui ydyacTKa I€NH, B
KOHKPETHBIX  CHUTyalusiX.  BbIUMCHATH,  HUCHOJB3YS

COCTaBJICHHOC YpPaBHCHUC, HCHU3BCCTHBIC 3HA4YCHUA
BCJIMYHH.
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PaccunThiBaTh 00IIEE CONMPOTHBICHHE YyYacTKa LEMU HpU
[OCJICZIOBATEIbHOM M ApaJUIEIbBHOM  COEIMHEHUSX
IIPOBOJHUKOB, Npu CMEeUuaHHoM coeouneHuu
npo6oOHUKOG. BBINIONHATE  pacdyeTbl CHUJI  TOKOB U
HaIpsSOKEHUH B Pa3NIMYHBIX (B TOM YHCIE B CIOKHBIX)
JNEKTPUUYECKUX LIETISAX.

@opMynHMpoBaTh M HUCHOJB30BaTh 3aKOH Jxkoynsa-Jlenua.
Onpenenatb pabOTy M MOIIHOCTh 3JIEKTPUYECKOTO TOKa,
KOJIMYECTBO TEIUIOThI, BBIAEIAIONIEHCS B IMPOBOIAHHUKE C
TOKOM, TIPH 33JaHHBIX [TapaMeTpax.

®dopmynupoBarh 3akoH OMa aJsi MOJTHOW IENH, YCIOBUS
ero npuMeHuMOocTH. COCTaBJIsATh YpaBHEHUE, BHIpAXKAlOIIee
3akoH OMma Juis TOJHOM I1eNH, B KOHKPETHBIX CUTYalUsX.
PaccuntbiBaTh, UCHOJB3Yysl COCTaBIECHHOE YpaBHEHUE,
HEW3BECTHBIE BEJTMYHHBI.

HsmepsaTe 3HAYECHUE AJEKTPOIBHKYILIEH CHUIJIBI,
HaNpsDKEHUE U CHIIy TOKAa Ha Y4acTKe LIENH C MOMOIIbIO
BOJBTMETpa, aMmIepMerpa W IUGPOBBIX  JIaTIYNKOB
HampspkeHus U cuiibl Toka. CoOnrofarh MpaBuiia TEXHUKH
0€30MacHOCTH MPH padOTe ¢ UCTOYHUKAMU TOKA.

PaboTaTe B mape, rpymme npu BBHITOTHEHUH MPAKTHIECKUX
3aJJaHUH.

Haxomute B nuteparype m HHTepHeTe wHbOpMaIuioo o
CBSI3U AJIEKTPOMArHUTHOTO B3aMMO/ICHCTBUS c
XUMHYECKUMHU peakusamMu u OHMOJIOrMYeCKUMU
nporueccamu, 00 MCHOJIb30BAaHUM AJNEKTPUUYECKUX SBICHUM
YKUBBIMH OpPraHU3MaMU U T. 1.

['OTOBUTH Tpe3eHTaUU M COOOLIEHUS MO U3yYEHHBIM
TeMaM (BO3MO>KHBIC TEMBI MPE/ICTABICHBI B YICOHHKE).
Buvinonname O0ONONHUMENbHbLE uccreoosamenvckue
pabomsl NO  U3VUEHHBIM mMeMaMm (803MOJICHble MeMbl
npeocmasiieHuvl 8 yueOHuKe).

3.3

DIIEKTPUYECKUI
TOK B Pa3JIMYHBIX
cpenax

JlaBaTh ompeneneHne MOHATUN: HOCUTEIHN AJIEKTPUUYECKOTO
3apsiaa, IPOBOAUMOCTb, C8EPXNPOBOOUMOCHb, COOCTBEHHAS
IPOBOAMMOCTh, IPHUMECHAs! MPOBOJUMOCTH, AJIEKTPOHHAS
MPOBOAMMOCTh, JBIPOYHAS MPOBOJUMOCTb, P-N-TIEPEXO],
BaKyyM, TEPMOAJICKTPOHHAs  SMUCCHUS,  OJICKTPOJIH3,
ra3oBbIii paspsn, pexoMOUHaLuS, MOHM3AIIHS,
CaMOCTOSITENIbHBII paspsn, HECaMOCTOSITENbHBIH
paszpsij, niazma.

PacriozHaBaTh ¥ ONUCHIBATH SBJICHHUS MPOXOXKICHHS
3IEKTPUUECKOTO TOKa yepe3 MIPOBOJIHUKH,
MOJIYTIPOBOIHUKH, BAKYYM, JIEKTPOJIUTHI, Ta3bl.
KauecTBeHHO XapakTepu30BaTh AJIEKTPUUYECKHI TOK B
cpene: Ha3blBaThb HOCHUTENW 3apsA/ioB, MEXaHU3M UX
oOpa3zoBaHus,  XapakTep  JABI)KEHHS  3apsAIoB B
JJIEKTPUYECKOM TI0JIE U B €r0 OTCYTCTBHE, 3aBHUCHUMOCTh
CUJIBl TOKa OT HANpsHKEHHS, 3aBUCHUMOCTb CHJIBI TOKa OT
BHEILIHUX YCIOBUH.

Teopemuuecku npeockazvléamev HA OCHOBAHUU 3HAHUL O
CMpOeHUU  8ewecmea xXapakmep Hocumenel 3apsaoos 6
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PA3IUuHbIX  Ccpeoax,  3asUCUMOCMb  CONPOMUBIEHUs
NPOBOOHUKO8, NOJYAPOBOOHUKOS U  INEKMPOIUNOE OM
memnepamypel.  Ilpueooums  npumepvl  uzuuecKUx
9KCNEPUMEHMOB, ABNAIOUUXC KPUMEPUAMU UCMUHHOCU
meopemuyeckux  npedckazaunui.  ObocHosvieamb U
omcmaueams c80U NPEONnON0NHCEHUS.

[IepeunciATb OCHOBHBIE IOJIOKEHUS TEOPUM IIEKTPOHHOMN
IPOBOJMMOCTH METAIJIOB. BBIUUCIATH 3HAUEHUS CpeIHEH
CKOPOCTH  YIIOPSJOYEHHOTO JBW)KCHHUS JJIEKTPOHOB B
METajule TMOJ JCWCTBHEM D3JEKTPUYECKOTO TOJs B
KOHKpEeTHOW curyaruu. OnpenensT CONPOTHUBICHUE
METAJUINYECKOTO MPOBOHUKA IPU JAHHOW TeMITEpaType.
DKcnepumeHmanbHo uccre0osams 3a8UcCUMOCmb
CONpOMUGNeHUss  Memailudeckux  NpoBOOHUKO8 — Om
memnepamypeol.

Ilpusooumsv npumepvl c68epXnpPoBOOHUKOS, NPUMEHEHUs
€8epxXNpoBOOUMOCMU. YMOUuHAmMb 2paHuybl NPUMEHUMOCIU
sakona Oma 6 c8iA3U C cywecmeosanuem se1eHus
C8epXNPOBOOUMOCTIU.

[lepeuncasiTh OCHOBHBIE TIOJIOKEHUS TEOPUHU AIIEKTPOHHO-
JIBIPOYHOH MPOBOJAUMOCTH TIOJTYIIPOBOTHHKOB.

[IpuBOUTE  TPUMEpPHl  YUCTBIX  TOJYIPOBOTHUKOB,
MOJIYTIPOBOJTHUKOB ¢ JIOHOPHBIMH W aKIICITOPHBIMHU
MPUMECSIMH.

Oxcnepumenmanvho uccne0osams 3a8UcCUMOCMb
conpomugnenus NoiynpoBOOHUKO8 Om memMnepamypul U
0ceeeHHOCmuU.

Obvsacuams  meopuio  npogooumocmu  p-N-nepexooa.
Ilepeuucnsams ocrnosnbvie ceoticmaa p-N -nepexooa.
Ipumenams meopuio nposoouMocmu K ORUCAHUIO pabombl
ouooa u  mpauzucmopa.  llpuBoAUTH  TPUMEPHI
UCIOJIb30BaHUS MOJIYITPOBOTHUKOBBIX MPUOOPOB.
[lepeuncnarby ycnoBusi CYIIECTBOBAHHS 3JIEKTPUUYECKOTO
TOKa B Bakyyme. [IpuMeHATh 3HaHMS O CTPOEHUU BEl[eCTBa
JUIS  OTMHCAHMA SIBICHHUS TEPMOAJIEKTPOHHOW 5SMHUCCHHU.
OnuceiBaTh NPUHIUN ACHCTBUS BaKyyMHOTO JAHMOJA,
ANEKTPOHHO-TY4YE€BOM TPYOKH.

[IpuBoauT,  mpuUMEpHl  HCMONB30BAaHHUS  BaKyyMHBIX
puOOpPOB.

OOBACHATD MEXaHU3M 00pa30BaHUs CBOOOJHBIX 3apsiiOB B
pacTBOpax U paciiaBax JIEeKTPOIHUTOB.

OnuceiBaTh 3aBUCUMOCTh COMPOTHUBICHUS AIIEKTPOJIUTOB
OT TeMIeparypsl. Teopemuuecku Ha OCHOBAHUU 3HAHUL O
CmpoeHuu  eujecmea NpeocKkasvlams X00 npoyecca
anekmpoausza. Ilpusooums npumepsvl u 60CHPOU3BOOUMD

Qusuyeckue 9KCHepUMeHmol, noomeepaicoaroujue
gvlOeneHUe Ha 9NEKMpPoOax seujecmed
NpU RPOXOIHCOEHUU INIEKMPULECKO20 moka

uepes 9J1eKmpojium. Ymounamo cpanuybl nNPpUMEHUMOCU
3akona Oma 0151 Onucanus npOXOOfC()eHMﬂ ANIEKMPUHECKO2O
moKa 4epes3 1eKnmpoiunvl.

HpI/IMeHHTL 3HAHUSA O CTPOCHHMHU BCIICCTBA JJII ONIMCAHUSA

36




SIBIICHUSI SJIEKTPOJIH3A.

Cocmasnamo ypasheHue, onucvleaioujee 3aKOH
anekmpoausa Dapades, 015 KOHKPEMHbIX CUMYAYUII.
Buviuucnams,  ucnonvsys  cocmaenennoe  ypasmeuue,
Heu36eCcmHbvle 3HAYEeHUsl GeTUUUH.

[IpuBOAMTH IPUMEPHI UCHIOIB30BAHMUS HIEKTPOJIN3A.
OOBACHATP MEXaHU3M 00pa30BaHUs CBOOOJHBIX 3apsiOB B
razax.

[IpuMeHsTh 3HAHUSA O CTPOCHWH BEUIECTBA JJISI OIHCAHUS
SBIICHUA  CaMOCTOSITENILHOTO ¥ HECAMOCTOSITEIILHOTO

paspsaoB.
PacnosnaBath, NpPUBOAUTH  INPUMEPBI,  IMEPEUUCIATH
YCIIOBHS BO3HUKHOBEHHS CaMOCTOSITEIIBHOTO )51

HECaMOCTOSITEJIBHOTO ~ Ta30BBIX  pa3psloB, Pa3IUYHBIX
TUIIOB ra30BbIX Pa3pPsIOB.

[IpuBOINTE IpUMEPHI UCIIOJIB30BAHUS Ta30BbIX Pa3psIOB.
Ilepeuucnsams ocnogubie ceolicmea u 0061acmu npUMeHeHUs
n1a3Mbl.

Pabomamv 6  nape, epynne  npu  vINOIHEeHUU
uccnedosamenvbckux — pabom,  npu  OCyujecmeieHuu
meopemuyecKux npeocKa3anu.

Haxomuts B nutepatype u WHTepHere MHOpMaLUIO IO
3ajanHo  Teme. IlepepabaTeiBaTh, aHATW3UPOBATH |
OPEICTaBIsATh ~ MHGOPMAIMI0O B COOTBETCTBHHM  C
MOCTABJIEHHBIMU 33JJa4aMHU.

['OTOBUTH Tpe3eHTaUH M COOOLIEHUS MO HU3yYEHHBIM
TeMaM (BO3MOJKHBIE TEMBI MPEJICTABICHBI B YUCOHHKE)

3.4

MaruuTtHOE 110J1€

JlaBaTh  ompeneciieHME INOHATHI: MarHUTHOE  IIOJIE,
UHAYKLIUS Mar"uTHOTO IIOJIA, BHUXPEBOE IIOJIE, CHia
Amnepa, cuna JlopeHua, (eppoMarHeTuK, JOMEH,
TeMmIeparypa Kropu, macnumnas NPOHUYAEMOCMb
sewecmaa.

JlaBaTh oOIpeneneHue €OUMHMUIBI HHAYKLIUU MarHUTHOTO
HOJIAL.

[lepeuncnsaTb OCHOBHBIE CBOMCTBA MArHUTHOT'O TOJIS.
N300paxaTh MarHuUTHblE JMHUM MOCTOSIHHOTO MAarHMTa,
IIPSIMOTO ITPOBOJHHUKA C TOKOM, KaTyILIKK C TOKOM.
HaGnronate B3anMojieiicTBHe KaTyIIKU ¢ TOKOM M MarHura,
MarHMTHON CTPEJIKH M IPOBOJHMKA C TOKOM, IECHCTBHE
MarHMTHOTO TOJIS Ha JBIKYIIYIOCS 3apsyKEHHYIO YacTULLy.
@opMynupoBaThk 3aKOH AMIiepa, Ha3blBaThb TPaHMIIBI €TO
IPUMEHUMOCTH.

Onpenenars HanpaBiI€HUE JIMHUNA MHIYKIUA MarHUTHOTO
HOJii C TOMOIIBI0 MpaBwia OypaBuMKa, HaIlpaBlieHUE
BEKTOPOB cHibl AMriepa U cuibl JIopeHIa ¢ MOMOIIBIO
[IpaBUJjIa JIEBOU PYKH.

[IpumensaTs 3akoH Amriiepa U (HopMyiy Ui BBIUYMCIECHUS
cuiibl JIopeHIla Ipy peleHny 3aau.

Obvacuams  npunyun pabomsl YUKIOMPOHA U MAcCC-
cnekmpozpagha.

[lepeuncnsiTh TUIBI BEIIECTB IO MAarHUTHBIM CBOMCTBaM,
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Ha3bIBaTh CBOWCTBA JIMa-, Hapa- U (heppoOMarHeTHKOB.
H3mepsaTe cwily B3aMMOJEHCTBHUS KATYLIKA C TOKOM U
Mar”ura.

Hccnedosamv macnummusie ceoticmea mej, U320mMoG1eHHbIX
usz  pasuvlx  mamepuanog. Paborate B mape Ipu
BBINIOJIHEHUH NPAKTUYECKUX 33aJJaHUi, B IIape U TpyIIIe Ipu
pelIeHNnH 3a1au.

ObvsacHams npuHyun O0eucmeus 31eKmpouUsMepumeibHblX
npubOpPo8, 2pOMKO2080PUMEN U INEKMPOOBULAMETISL.
Haxomute B nuteparype u HHTepHere uHbOpMAIUO O
BKJIazie Amnepa, JIopeHla B U3ydeHHe MarHUTHOIO TOJI,
pycckoro ¢usuka CtoneToBa B UCCIEAOBAaHUE MAarHUTHBIX
CBOMCTB ()eppOMarHeTMKOB, O MPUMEHEHHUU 3aKOHa
Amnepa, MpPaKTUYECKOM  MCIOJIB30BAaHMU  JEMCTBUS
MarHMTHOTO IOJIS Ha JABWXKYILIUICS 3apsal, 00 YCKOPUTEIAX
JJIEMEHTapHBIX YaCTHUIl, O BKJIaJIE POCCUNUCKUX YYEHBIX B
CO3JJaHME YCKOpPUTENEW D3JIEMEHTApHBIX YacTUL, B TOM
yuciie B OObeIUHEHHOM  UHCTUTYTE  SIIEPHBIX
uccinenoBanuit (OUAN) B 1. JlyoHe u  Ha
anponHoMkostaiiiepe B [[EPHe; 00 wcnoms3oBannu
(dbeppoOMarHeTKOB, 0 MAarHUTHOM I10JI€ 3eMJIH.

['oToBUTH mpe3eHTaMH U COOOILIEHUS MO0 HU3yYEHHBIM
TeMaM (BO3MOYKHBIE TEMBI ITPE/ICTABJICHBI B yUEOHUKE).

3.5

DJIEKTpOMarHuTHas
WHIYKINS

JlaBath onpeesieHue HOHIATUH: SIBJIEHHE
3JIEKTPOMArHUTHOM WHAYKIIMKA, MarHUTHBIM moTok, 2DJIC
WHIYKIIWH, WHIYKTUBHOCTb,  CAaMOWHAYKIIUS, QJIC
CaMOUWHTYKIIHH.

Pacnio3naBatb, BOCHpPOM3BOAWTH, HAONIOAATHh SIBJICHUE
AJICKTPOMArHUTHOW HWHIYKIIMH, TTOKa3bIBaTh MPUYUHHO-
CIICICTBCHHBIC CBS3M TNpHU  HAOJIIOJCHUW  SBJICHHSL.
HaGmronats " aHAJIM3UPOBATh AKCIIEPUMEHTHI,
JEMOHCTPHUPYIOITUE TTpaBuio JIeHa.

dopMyITHpOBaThH MIPaBUIIO Jlenna, 3aKOH
AJICKTPOMArHUTHOW WMHIYKIIMU, HAa3bIBaTh T'PAHMIIBI €T0
MIPUMEHUMOCTH.

HccnenoBaTh sSiBIEHHUE IEKTPOMArHUTHOM MHIYKIIUH.
Ilepeuucnams  ycnoeus, npu  KOMOPbHIX  B03HUKAEM
UHOYKYUOHHDILL MOK 8 3AMKHYMOM KOHmMype, Kamyuixe.
Onpedensimv poib JHCele3H020 CepOeuHUKA 8 Kamyuike.
Uszobpasxcamv  epaguuecku 6HewHee U UHOYKYUOHHOE
MazHumHuvle noJs. Onpeoenamyo Hanpasiexue
UHOYKYUOHHO20 MOKA 8 KOHKPEMHOU CUmyayuu.
OOBACHATh BO3HMKHOBEHHE BHUXPEBOTO AJIEKTPUUYECKOTO
NoJIsl M BJIEKTPOMAarHUTHOro mouid. Onucvieams npoyecc
603HukHosenuss ~ JJC  uHOyKyuu 8  OBUNCYUWUXCSL
NPOBOOHUKAX.

Ilpeocmasname npunyun oeticmeus 31eKmpo2eHepamopa u
INEKMPOOUHAMULECKO20 MUKPOGDOHA.

PaGoratb B mape W Trpynne TOpU  BBITIOJHEHUU
MPaKTUYECKUX 3aJJaHUH, IIJIaHUPOBATh SKCIIEPUMEHT.
[lepeuncnsaTs NpUMEpPbl  WCMOJIB30BAHUS  SIBICHUS
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3IIEKTPOMArHUTHON MHIYKLIUH.

Pacnio3naBatb, BOCHpPOM3BOAMTH, HAONIOAATH SIBJICHUE
CAMOMHAYKIIMM, TIOKa3bIBaTh IPHUYUHHO-CIICJACTBEHHBIC
CBSI3U IIPU HAOJIOJICHUHN SIBJICHUS.

@opmynupoBaTh ~ 3aKOH  CAMOMHJIYKLWH,  Ha3bIBaTh
TPaHUIIBI €T0 TPUMEHUMOCTH.

[IpoBoguTe  aHANOrMI0O MEXKIYy CAMOMHAYKLHMEH U
MHEPTHOCTHIO.

OnpenensTh 3aBUCUMOCTb UHIYKTUBHOCTU KaTYLIKU OT €€
JUTMHBI U TUIOIAI! BUTKOB.

OnpenensiTb B KOHKPETHOW  CUTyallUM  3HAYEHHUS:
MarautHoro mortoka, JDJC wmuayknuu, 3C unoykyuu 6
0BUINCYUUXCSL nposoonuxax, IJIC CaMOUWHIYKIIUH,
UHAYKTUBHOCTB, YHEP2UIO INeKMPOMASHUMHO20 NOJIAL.
Haxomute B nutepatype u MnHTepHere mHpopmaruio 00
UCTOPHM  OTKPBITUSL ~ SIBJICHUS  DIIEKTPOMArHUTHOMN
UHAYKLIMK, O BKJIaJ€ B H3YYEHHE DOTOTO SIBJICHUS
poccuiickoro ¢m3uka 3. X. Jlenma, o Ooprde ¢
MPOSIBJICHUSMH  DJIEKTPOMAarHUTHOW WHAYKIMW © €€
WCIIOJIb30BaHUU B MPOMBITITICHHOCTH. 'oToBUTH
Mpe3eHTallMl ¥ COOOILEHUS 10 HU3YYEHHBIM TeMam
(BO3MOJKHBIE TEMBI NPEACTABIEHBI B YUEOHHKE).

4, Konebauns u BOJIHEL
4.1 | MexaHudeckue JlaBaThb omnpejieieHne MOHATUN: KoJieOaHus, KojebaTenbHas
KoIeOaHus CHUCTeMa, MeXaHWYecKhe KojeOaHus, TapMOHUYCCKHE

KoJIeOaHus, cBOOOIHBIE KoJIeOaHus, 3aTyXaromme
KoJieOaHMs,  BBIHYKIEHHbIE  KoyieOaHUs,  PE30HAHC,
CMEIlIeHHEe, aMIUINTyJa, IEpPHOJl, 4YacToTa, COOCTBEHHAs
yacToTa, (haza.

HasbiBath yCIOBUSL ~ BO3HUKHOBEHUS KOJICOaHMIA.
[TpuBOIUTH IPUMEPHI KOJIEOATEIBHBIX CUCTEM.

OnuceIBaTh MOJIeTH «IIPYKUHHBIN MasiTHUK,
«MaTeMaTUYECKUI MasiTHUK.

[lepeuncnarty BuIBl KOJNEOATEIBHOTO JIBUKEHUS, UX
CBOIICTBA.

PacniosznaBars, BOCIIPOU3BOUTb, HaOII0IaTh
rapMOHUYEcCKHe KojeOaHus, CBOOOJHBIE KoyeOaHUS,
3aryxalolue KoyieOaHHs, BBIHY)KICHHbIE KojeOaHuS,
pe30HaHC.

[lepeuncnsath  crmocoObl  MOJMYy4YEHHS  CBOOOJHBIX |
BBIHYK/ICHHBIX MEXaHHYeCKUX Konebanuil. CoCTaBIAThH
ypaBHEHHE MEXaHMYEeCKUX KOJIeOaHHM, 3aluChiBaTh €ro
pemienue. OrmnpenensaTh MO ypaBHEHHUIO KO0JIeOATETHLHOTO
JBUKEHHS MTapaMeTPhl KOJIeOaHUIA.

[IpencraBnsaTe rpaduuecku 3aBHUCHMOCTh  CMEIIEHUS,
CKOPOCTH H YCKOpPEHHUS OT BpEMEHH Mpu KOoJIeOaHHIX
MaTEMaTHYECKOTO U MPYKUHHOTO MasTHUKOB. OnpeensTh
no rpaduKy XapakTepUCTUKH KoJeOaHU: aMIUIUTYNY,
MEPUO] U YacTOTY.

Uszobpasxcamv  epaguuecku  3a8ucumocms  AMIIUMYObL
BLIHYHCOCHHBIX KONEOAHULl Om 4acmombl 8blHYHcOaoujel
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cunvl. Ananuzupogams uzmeHeHue OaHHO20 epaguKra npu
U3SMEHEeHUU MpPeHUsl 8 cucmeme.

BbIUnciaTh B KOHKPETHBIX CHUTYalMAX 3HAYCHHS INepuoja
KOJICOAHWH MaTEeMaTU4YeCKOTO WU MPYKUHHOTO MasTHUKA,
SHEPTUU MasITHUKA.

OOBACHATHL MpEBpallleHUus HSHEPruu MpU  KOJeOaHUAX
MaTEMaTHYECKOI0 MasiTHUKA U Ipy3a Ha IpPYKUHE.
Uccneoosame  3aeucumocms  nepuoda  Koaebamuil
MaAmemMamuyecko2o MAasmHuka om e2o ONUHbl, MAcCCbl U
amnaumyovl  Konebaunuu. Hccredosamv — 3a8ucumocmo
nepuooa Konebanuti epy3a Ha npyicuHe om Maccvl epy3a u
HCECMKOCU NPYIHCUHBL.

PabGorath B mape u rpymnmne nOpu pelieHud 337ad U
BBINIOJTHEHUM NPAKTHUUECKUX 3aJaHuil, HCCIeI0BaHUi,
IUTAHUPOBATh JKCHEpUMEHT. Bectu nuckyccuio Ha Temy
«Ponb pe3oHaHca B TEXHUKE U OBITY».

Haxomute B nutepatype u MnHTepHere mHpopmaruio 00
WCIIOJIb30BAaHUM MEXaHMYECKHX KoJjiebaHui B mpubdopax
reoJIOTOPa3Be/IKM, yacax, Kademsix, IPYrHX YyCTpOMCTBax,
00 HCMONBb30BAaHUM B TEXHHKE M MY3BIKE PE30HAHCAa U O
O6opbOe ¢ HUM.

l'oTOBHTH TIpe3eHTAllMM W COOOIIEHHUS TIO0 HW3yYCHHBIM
TeMaM (BO3MOYKHBIE TEMBI ITPE/ICTABJICHBI B yUEOHUKE).
Pemate 3agaun. KonTposmpoBarth pemieHue 3agad caMum 1
JIPYTUMH YYaluMUCS.

4.2

DJIEKTPOMAarHuTHbHIE
KojeOaHus

JaBaTp  ompeneneHue  MOHATUW:  DJIEKTPOMAarHUTHBIE

KoJIeOaHus, KOoJeOaTebHBId  KOHTYP, CBOOOTHEIE
JJIEKTPOMArHUTHBIC KoJIeOaHus, asmoxonebamnus,
asmoxonebamenbHast cucmema, BbIHY X ICHHBIC
3JIEKTPOMArHUTHBIC KoJieOaHus, TepEeMEHHBIH
INMEKTPUICCKUI TOK, AKTUBHOE
COTIPOTHBIICHUE, UHOVKIMUBHOE conpomusenue,

EéMKOCmMHOE COnpomusieHue, NOJHOe CONPOMuUGIeHue Yenu
nepemMeHn020 mMoKa, NSHCTBYIOIIee 3HAYCHHE CHJIBI TOKA,
JICUCTBYIOIIEE 3HAYCHUE HANPSHKCHUS, TpaHChopMarop,
K02 PHIEHT TpaHCHOPMALIHH.

N300pakats cxemy K0JIeOATEIIbHOTO KOHTYPA U OIUCHIBATH
IPHHIIMII €70 PabOTHI.

Pacrio3HaBarh, BOCIPOM3BOAMTH, HAOIIOIATh CBOOOJIHBIC
3JICKTPOMAarHUTHBIC KOJIEOaHUS, BbIHYHCOCHHbLE
NEKMPOMACHUMHbLE — KOJIeOAHUsl, — PE30OHAHC 6  Yenu
nepemenHo20 moKda.

AHanM3MpoBaTh MPEBpAIICHUs PHEPrHH B KoJeOaTeIbHOM
KOHTYpE MPH dEKTPOMArHUTHBIX KOJICOAHUSX.
[IpencraBnste B BuUge  rpaduKoOB  3aBHCUMOCTH
JNEKTPUYECKOTO 3apsiia, CWJIbl TOKa WM HANPSHKEHUS OT
BPEMEHH MPU CBOOOIHBIX IIEKTPOMArHUTHBIX KOJIEOAHUSX.
Onpenensate mo rpauky KoJeOaHHH XapaKTePUCTUKHU:
aMIUTUTY1Y, IEPUOJT ¥ YACTOTY.

Ilposooumsv  aumanoeuro  medxncoy — MexaHuuyeckumu U
INEKMPOMASHUMHBIMU KOJIeOAHUSAMU.
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3anuceiBath Gopmyny Tomcona. BeMUCIATH ¢ MOMOUIBIO
dopmyner TomMcoHa mepwoq ¥ YacTOTy CBOOOJHBIX
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Onpenensars MEepuoJ, 4acTOTy, AMIUTUTYIy KOJeOaHWW B

KOHKPETHBIX curyauusix. Mccredosamo
INEKMPOMASHUMHbBLE KOLEOAHUS.

Ilepeyucnamo ceoticmeda aemoxonebanull,
asmoxonebamenvHoli cucmemvl. Ilpueooums npumepbvi
amoxonebamenbHuIxX cucmenm, UCNOIbL3068aHUSA
aemokoebanui.

OOBACHATP MNPUHIMUI IOJYyYEHUS [EPEMEHHOIO TOKa,
YCTPOMCTBO TreHepaTopa NepeMeHHOr0 TOKa.

Ha3biBaTh 0COOEHHOCTHM TEPEMEHHOTO 3JIEKTPUYECKOTO
TOKa Ha Y4acTKe L[N C PE3UCTOPOM.

Haszvieamv ocobeHHoCmu nepemeHHo20 311eKMpuiecKo2o
MOoKa Ha y4acmke yenu ¢ KOHOeHCAmopoM.

Haszvieamv ocobennocmu nepemeHHo20 3J1eKmpuidecko2o
MoKa Ha yuacmke yenu ¢ KamywKou UHOYKmMueHoCmu.
3anuceiBaTh 3akOH OMa Juisi LEeNM TEPEMEHHOrO TOKa.
Haxomuth 3HaueHus CUIIbl TOKA, HANPSDKEHUS, aKTHBHOTO

COIIPOTHUBJICHUA, MH()yKWluGHOZO conpomuesjieHusl,
EMKOCMHO20 conpomueilerus, NOJIHO20
conpomusnieHus 1€ NCPEMECHHOIO TOKa B KOHKPCTHBIX
CUTyalusX.

BoruncnsaTe 3Hau€HUs MOIIHOCTH, BBIACNSIOMIEHCS B LENU
NEPEMEHHOTO TOKa, JEUCTBYIOIIME 3HA4YEHHUS TOKa H
HaNpPSHKEHUS.

Ha3zvieamv ycnosus 603HUKHOBeHUA pe30HAHCA 8 yenu
nepemMeHH020 MOKd.

OnuceiBaTh  YCTPOMCTBO,  NPUHUMI  ACHCTBUS U
nIpUMeHeHue Tpanchopmaropa.

Buiuuciamo Ko3ghGuyuenm mpancghopmayuu 8
KOHKPEMHbIX CUMYAYUSIX.

Haxomuts B nmtepatype u UuTepuere undopmanuo o
MOJIyYEHUH, Tepeadye U HCIOJIb30BAaHUHU IEPEMEHHOTO
TOKa, 00  HCTOPHUM  CO3JaHUST U  TPUMEHEHUU
TpaHCcPOPMATOPOB, UCNOIL30BAHUU  PE3OHAHCA 8 Yenu
nepemMeHHo20 MoKka u o Oopbbe ¢ HuM, YycCIexax H
npoOiieMax 3J1eKTPOIHEPTeTHKH.

Cocmasnams cxemwvl npeobpazosanusi suepeuu Ha 101 u
IDC, a makoce cxemy nepedauu u nompeobieHUs
9/leKmposHepaul, Ha3bIBaTh ~ OCHOBHBIX  IMOTpeduTeneit
ANEKTPOIHEPTHH. [lepeyucnams npuyunsl Nomeps 3Hepeuu
U BO3MOMCHOCHMU Ol NoGvluleHus 3pgdexkmusHocmu eé
UCNONIL30BAHUA.

Bectn nuckyccuio 0 Mmosib3e M Bpene 3JEeKTPOCTaHILIMH,
apryMeHTHPOBATh CBOIO TMO3UIUIO, YMETh BBICIYIIMBATh
MHEHUE JIPYTHX YYaCTHUKOB.

l'oToBUTH Tpe3eHTalMM U COOOLICHHS IO HU3YyYEHHBIM
TeMaM (BO3MOXHBIE TEMbI IIPEJICTABICHBI B YUEOHHUKE).
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4.3

Mexannueckue
BOJIHBL

[aBaTp omnpenesieHUE TMOHATHUN: MEXaHWYECKas BOJIHA,
MOIEPEYHasl BOJIHA, MPOJOJIbHAS BOJHA, CKOPOCTh BOJIHBI,
JUIMHA BOJIHBI, ()a3a BOJHBI, NIOCKAS B0JHA, B0JHOBAS
nogepxHocmn, Qpoum  80HGI,  JIy4, 3BYKOBas  BOJIHA,
IPOMKOCTh 3BYKa, BBICOTAa TOHA, TEMOp, OTpaKEHUE,
peoMIICHUE, TOTJIOMeHHe, HHTephepeHIINS, Jupparyus,
NONAPU3AYUSL MEXAaHUIECKUX BOJIH, KOT€pPEHTHBIE
WMCTOYHUKM, CTOSYasg BOJIHA, AKYCTUYECKHH PE30HAHC,
IJIOCKOTIOJIIPU30BAaHHAS BOJIHA.

[Tepeuncnars CBOMCTBaA MEXaHHUYECKUX BOJIH.
Pacno3uasarts, BOCIPOU3BOJIUTH, HaOJIIOaTh
MEXaHUYECKHE BOJIHBI, MOMEPEUYHBIE BOJHBI, MPOAOJIbHBIE
BOJIHEL, OTpaKEHUE, MpeIOMJIIEHHUE, IIOTJIOMICHHE,
uHTephepeHIuto, Juppaxyuio u
NOJAPU3AYUTIO MEXAHUUECKUX BOJIH. HasriBath

XapaKTePUCTHKU BOJH: CKOPOCTh, YacTOTa, JJIUHA BOJHBI,
pasHocth ¢a3. OmnpenensiTh B KOHKPETHBIX CHUTYaIUsIX
CKOPOCTH, YaCTOTHI, JUTMHBI BOJHBI, PA3HOCTH (a3 BOJIH.
3anucvleamv u cocmasiime 8 KOHKDEMHbLIX CUMYAYUSX
ypasHeHue apMOoHuYecKol be2yujell 80IHbl.

Haxomute B nuteparype m HHTEepHeTe wHbOpMaIuioo o
BO30YXKJCHHUH, Tiepefaye ¢ WCIOJIb30BAaHUU 3BYKOBBIX
BOJIH, 00 WCIIOJIB30BAaHUHM pPE30HAHCA 3BYKOBHIX BOJH B
MY3bIKE U TEXHHUKE.

Bectn amckyccuio 0 ToJIb3€ M Bpelle BO3JACUCTBUS Ha
YelloBeKa 3BYKOBBIX BOJIH, apryMEHTHpPOBaTb CBOIO
MO3UIMIO, YMETh  BBICIYIIMBAaTh  MHEHUE  JAPYrux
YYaCTHUKOB.

['OTOBUTH Tpe3eHTaUH M COOOLIEHUS MO U3yYEHHBIM
TeMaM (BO3MO>KHBIC TEMBI MPEJICTABICHBI B YICOHHKE).

4.4

BHGKTpOMarHI/ITHBIe
BOJIHBI

JlaBaTh ompeneseHue NOHATHH: JIEKTPOMAarHUTHOE IIOJIE,
BUXPEBOE  JJIEKTPUYECKOE  TI0JE, DIEKTPOMAarHUTHBIC
BOJIHBI, CKOPOCTb BOJIHBI, JUIMHA BOJIHBIL, (pa3a BOJIHBI,
BOJIHOBAsl TMOBEPXHOCTb, (POHT BOJHBI, JIyd, IUIOTHOCTb
IIOTOKA W3JIy4EHUs, TOYEUYHBIH MCTOYHUK H3IY4YCHHUS,
OTpa’keHHe, MpeJIOMJICHHE, MOIJIOIEeHHEe, UHTephepeHIus,
nudpaxius, HOTIEPEYHOCTD, HOJIIpU3aL s
JIEKTPOMAarHUTHBIX BOJIH, PaJHOCBA3b, PaIUOJOKALMS,
aMIUIUTYAHas MOJIynsAuus, JIeTekTupoBaHue. OOBACHATH
B3alMOCBSI3b IIEPEMEHHBIX JIEKTPUYECKOTO U MarHUTHOTO
HOJIEN. Pucosats cXemy pacnpocTpaHeHus
JJIEKTPOMAarHuTHOM BOJHBL. [lepeuncnsaTe cBoHcTBA U
XapaKTEPUCTUKH 3JIEKTPOMArHUTHBIX BOJIH.

Obvsacuams  npoyeccbl 6 OMKPLIMOM — KOJe0AmMenbHOM
KOHmMype,  NPpUHYUN  U3IYHYEHUs U  pecucmpayuu
NEKMPOMASHUMHBIX BO.IH.

Pacno3naBare, HaOMIOAATh 3JEKTPOMArHUTHBIE BOJIHBI,
U3ITyYEeHHE, IpUEM, OTpaXk€HHUE, IIPEJIOMJICHUE,
HOTJIOLIEHHE, UHTepEpEHIIHIO, T PPaKIIUIO "
NOJIAPU3ALUIO NIEKTPOMArHUTHBIX BOJIH.

BbluncasiTe B KOHKPETHBIX  CUTYalUsX  3HA4YCHMs
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XapaKTePUCTUK BOJIH: CKOPOCTH, YaCTOTHI, UTMHBI BOJIHBI,
pasHoctH (az, e1youHy paouoiokayuu.

CpasHusamv mexanuyeckue u 31eKmpoMAcHUMHbLE BOTHD.
O6vsCHAMb NPUHYUNBL PAOUOCES3U U MENEGUOCHUS.
O6vACHAMb — NPUHYUNDBL  OCYWECMBIeHUs.  NPOYeccos

MOOYIAYUU u oemeKmupo8aHusl. Hzobpasxrcamo
NPUHYUNUATIbHBLE cxemul paouonepedamuuxa u
paouonpuémuuxa. Ocywecmenams  paouonepeoavy u
PAOUONPUEM. Obvsacuamo NPUHYUNDBL nepeoavu

us0bpasdicenus menenepeoamuuKxom U NPUHYUNBL NPUEMA
U3006padicenus: menesuzopoM.

HccnenoBaTth  CBOWMCTBA  3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOMIBHOTO TenedoHa. Ha3piBaTh U ONUCHIBATH
COBPEMEHHBIE CPEJICTBA CBS3U.

Boigenate poas A.C. IlonoBa B  wW3yuyeHum
JJIEKTPOMArHUTHBIX BOJIH W CO3JaHUU  PAJUOCBS3H.
OTHOCUTBCSA C YBaXEHHEM K YYEHBIM U HUX OTKPBITHSM.
OOGOCHOBBIBaTh BaXXHOCTh OTKPBITHS DJIECKTPOMATHUTHBIX
BOJIH JIJISI Pa3BUTHS HAYKH.

Haxomute B nuteparype u WuTepHere wuHpopManmio,
TTO3BOJIAIONIYI0 OTBETUTHh Ha IMOCTABJICHHBIE BOIPOCHI IO
TEME.

PaGotate B mape u Tpynme TpH peHIeHWW 3a1ad |
BBINIOJTHEHUH  TMPAaKTUYECKUX  3aAaHuil. Haxooums 6
aumepamype u nmepueme ungopmayuio o 6030ysicoeHuu,
nepeoade u UCNONL30BAHUU IIEKMPOMASHUMHBIX 80JH, 00
onvimax I'epya u ux snavenuu.

Bectn puckyccuio 0 monb3e W BpENE HCMOJIb30BAHMS
YEJIOBEKOM JJIEKTPOMAarHUTHBIX BOJIH, apryMEHTHUPOBAaTh
CBOIO MO3ULUIO, YMETh BBICIYIIMBATH MHEHUE JIPYIHX
YYaCTHUKOB. ['OTOBUTH Mpe3eHTAlM U COOOLICHHS II0
U3YYEHHBIM TeMaM (BO3MOXKHBIE TEMbI MPEJCTABJICHHI B
y4eOHHUKeE).

5. Ornruka
5.1 | 'eomerpuueckas JlaBaTh oOIpe/eCHHE IOHATHI: CBET, TeOMETpHUYECKas
OIITUKA OIITHKA, CBETOBOM JIy4, CKOPOCTh CBETa, OTPAKCHUE CBETA,

IpEJIOMIIEHUE CBETa, II0JIHOE OTpPaK€HHE CBETa, Yo
najieHus,  YroJl  OTPaXEHWs, yrojl  HIpPeIOMIIECHUs,
OTHOCHTEJIbHBINA IOKa3aTeNlb MpPEIOMJICHUs, aOCOJIOTHBIN
HoKa3aTesb PeJOMIICHHS, JIMH3a, POKYCHOE

paccTosiHUE JIMH3bI, ONTHYECKas CHJIA JIMH3bI, AUCIEPCHS
cBeTa, MHTepdepeHUUss cBeTa, JUpaKUus  CBeTa,
T(pakImoHHas pemérka, MOJIAPU3ALUS CBETa,
€CTECTBEHHBIH CBET, IIJIOCKOIOJIIPU30BaHHBIN CBET.
OnuceIBaTh METO/IBI U3MEPEHUS CKOPOCTH CBETA.
[IepeuncnsTs cBOKCTBA CBETOBBIX BOJIH.

PaCHOSHaBaTL, BOCIIPOU3BOJAUTD, HaGJIIO,HaTB
PacIpoCTpaHCHHUC CBCTOBBIX BOJIH, OTpPAXKCHUC,
IMPECJIOMIICHHUC, TIOTJIOIIICHUC, AUCIICPCHULO,

UHTEepPEPEHIINIO, TUPPAKIUI0 U TOISIPU3ALHIIO CBETOBBIX
BOJIH.

43




®opmynupoBaTh NpUHLMII [fOMreHca, 3aKOHbl OTPaKEHUS
Y IIPEJIOMIICHUS CBETA, TPAHUIIBI UX IPUMEHUMOCTH.
Crpouthb X0J Jydya B IUIOCKONAPAJIJIEIBbHON IUIACTHHE,
TPEYrOJIbHOU [pu3Me, IIOBOPOTHOM rpusme,
oOopaunBarolieil npu3Me, TOHKOU JIMH3E.

Crpoutb u300pakeHHe IpeaMeTa B IUIOCKOM 3€pKaje, B
TOHKOU JIMH3E.

[Iepeuncisars BH/JIbI JIMH3, ux OCHOBHBIE
XapaKTEPUCTUKU — ONTUYECKUN LIEHTD, rJIaBHas
OTITUYECKasi 0Ch, (POKYC, ONTUYECKAS CUIIA.

OnpenensaTb B KOHKPETHOW CHUTyallud 3HAYEHUs YIJia
NajeHus, yriaa  OTPaXeHus, yria  IMPEJIOMIICHHMS,
OTHOCHUTEJILHOTO TOKa3aTessi MpeJoMIICHHs, aOCOIIOTHOTO
IIOKa3aTeNsl TMPEJOMIICHHs, CKOPOCTHM CBE€Ta B Cpee,
(OKYCHOTO  pacCTOSIHUSA, ONTUYECKOW CHJIBI  JIMH3BI,
YBEJIMYEHUS JINH3BL, IEpU01a AUPPAKIIMOHHOM

pemeéTKH, TIOJIOKEHUS MHTEP(PEPEHITUOHHBIX u
TU(GPaKIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB. 3allUChIBATh
dbopMyny TOHKOM JMH3bI, PACCUUTHIBATH B KOHKPETHBIX
CUTYyalUSIX C €€ MMOMOIIBIO HEN3BECTHBIE BEJIMYNHBI.
OOBACHATP NPUHLMUI KOPPEKIUH 3pEHHUS] C TOMOIIbIO
OYKOB.

OKCIEPUMEHTAIBHO ONPENEIATh M0KA3aTeb MPEIOMIICHHS

cpensl, (dhokycHOe paccrosiHue cobuparoment
U pacceusaroujell INH3, JUIAHY CBETOBOW  BOJIHBI  C
TIOMOTIIBIO mdpaKImoHHON PEmETKH, OYyeHusams

uHgopmayuonuyro émxkocmos komnaxm-oucka (CD).
Ilepeuucnams obnacmu npumenenus uxnmeppepenyuu
ceema, oughpakyuu ceema, NOAAPUIAYUY C8eMA.
HccnenoBaTh 3aBUCHMOCTh yIjla MPEJIOMIIEHHS OT YyIJia
najeHusl, 3aBUCUMOCTb PACCTOSHUS OT JIMH3Bl JIO
N300paKeHMs OT PaCCTOSIHUSA OT JIMH3BI 10 IIPEMeETa.
[IpoBepaTh IUMOTE3Bl: yrojd HPEIOMIIEHUS  HPAMO
IPONOPLUOHAICH YIIIy HaAEHUs, NpU NIOMHOM CIONACEHUU
08YX JIUH3 ONMUYECKUE CUTIbL CKIAObIEAIOMCA.
KoHncTpynpoBaTh MO€M TeIECKOIA U/UIIM MUKPOCKOTIA.
PaGoratb B mape U TIpynme I[pU  BBIIOJIHEHUHU
NPaKTUYECKUX  3aJlaHui, BBIJIBUKEHUHU TUIOTE3,
pa3paboTKe METOA0B MPOBEPKU TUIIOTES.

IInanuposams ~ OessmenvHOoCmMb N0 GLINOJHEHUIO U
BLINOAHAMYL — UCCIE008AHUS  3ABUCUMOCIU  MENHCOY
QuzuieckuMy 8eIUYUHAMY, IKCHEPUMEHMATILHYIO NPOGEPK)
2unomesbi.

Haxonute B nurepatrype u HHTepHeTe HHPOpPMALUIO O
o6uorpapusx W. Herorona, X. I'toiirenca, T. FOwnra, O.
@penenst, 00 UX Hay4yHBIX paboTax, O 3HAYECHUH HUX paboT
JUIsl COBPEMEHHOM HayKH.

Bricka3piBaTh CBOE MHEHHE O 3HAYEHMH HAyYHBIX
OTKpBITUH U paboT no ontuke M. Hetotona, X. I'toiirenca,
T. ¥Ounra, O. ®penens. BocnpuHumath, aHalIu3upoBaTh,
nepepabareiBaTh M NPEeNbsIBIATH  HMH(pOpManuio B
COOTBETCTBUH C NMOCTaBJICHHBIMU 3a/1a4aMU.
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BblensaTe OCHOBHBIE IIOJIOKEHMS KOPILYCKYJISIDHOW H
BOJIHOBOH TEOPUH CBETA. YUaCTBOBATh B 0OCYKACHUU ITUX
TEOPUN U COBPEMEHHBIX B3IVIAJI0OB HAa IPUPOJLY CBETA.
Ykazvieamv 2cpanuyvl npumenumocmu 2eomempuiecKol
ONMUKU.

l'oToBuTh mpe3eHTaMM M COOOILIEHUS [0 HU3yYEHHBIM
TeMaM (BO3MOKHBIE TEMBI IIPE/ICTABICHBI B YUEOHUKE).

5.2 | BomHoBbIC CBOViCTBA | 8 JaBaTp omnpeneneHue TMOHATHI: TEIJIOBOE M3JIyYCHHE,
CBETa JNEKTPOIFOMUHECLICHIINS, KaTOJI0JIFOMUHECIICHITHS,

XEMWITIOMHHECIICHIINSA,  (POTOTIOMUHECUEHIINSA, CHIOUHOU
CneKkmp, JUHeuuamvli CHneKmp, HnoJI0Camvlli CHeKmp,
cnekmp no2n0ujeHus, CNeKmpaibHulil AHAU3.
[Tepeuncnsats BU/IbI CIIEKTPOB.
PacnioznaBare, 6ocnpouzsooums, HaOMOJATh  CIUIOIIHON
CIIEKTp, JMHENYaThI CIEKTP, MOJIOCATBIM CHEKTP, CIIEKTP
W3JIy9E€HHS U TIOTJIOIICHHUS.
Hzobpasxcame, o00vACHAMb U AHATUBUPOBAMb  KPUBYIO
3A8UCUMOCIU  pACHpeOeleHUss JHepauu 6  CHnekmpe
abcontomuo uépHozo meid.
[lepeuncnsaTh BUABI SIEKTPOMATHUTHBIX HW3IIYYCHHUH, WX
HWCTOYHHMKHU, CBOMCTBA, MPUMEHEHUE. MCroap30BaTh MIKATY
JJIEKTPOMArHUTHBIX ~ BOJIH.  CpaBHUBAaTh  CBOWMCTBa
3JIEKTPOMArHUTHBIX BOJIH Pa3HbIX TUANIa30HOB.

6 OCHOBBI CIENUATIBHOW TEOPHUH OTHOCUTEIIBHOCTH

6.1 | OcHOBBI 2 JlaBaTe ompenencHUe TOHSATHUNA: COOBITHE, TOCTYJaT,

CIICIMAIbHON TEOPUH
OTHOCHUTEIBLHOCTH
(CTO)

coOcTBeHHas HHEepLHaTbHAas cucreMma oTcuéra,
coOCTBEHHOE BpeMs, COOCTBEHHas JJIMHA Tejla, Macca
MOKOSI, UHBAPUAHT, SHEPTUs MOKOSI.

ObvsacHams ~ npomusopeuuss — Mexcoy  KIACcCU4eckou
MexaHukou u snekmpoounamuxou Maxceenna u npudumsl
nosaenenusi CTO.

®opmynuposath nocrynarsl CTO.

®opmynupoBaTh  BbIBOAbI M3 noctymatoB  CTO u
00bACHAmMb  penamusucmckue 3Qp@exkmsl  COKpaujeHus
pasmepos meina U 3aMeONeHUs B8pPeMEeHU MeHcOy O08YMs
cooblmuaAMU ¢ MOYKU 3pPeHUs O8UICYUlelicsl Cucmembl
omcuéma. AHanu3upoBath  GOPMYyNTy  PEISITUBHCTCKOTO
3aKOHA CIIOKEHUSI CKOPOCTEH.

1Iposooumy MblClIeHHble 9KCHnepuMenmbl,
noomeepcoairouwue nocmynamoi CTO u ux cnedcmeus.
Haxooums 6 xonkpemmuoi cumyayuu 3HaueHus ckopocmel
men 6 CTO, unmepeanos epemenu mencoy COObIMUAMU,
ONUHY menda, 3Hepaut0 NOKOsL YACUYbL, NOIHYIO IHEPSUID
yacmuywl, persmusUCMCKULL UMNYIbC 4acmuybl.
3anuchiBaTh BBIPAXKEHUE MJIsi DHEPTUU TOKOS U HNOAHOU
9Hepuu YacTHLl.

W3narate cyTh NpUHIIMIIA COOTBETCTBHUSL.

Haxomute B mutepatype u HuTepHere uHpOpManuio o
Teopun dPupa, 00 IKCIEPUMEHTaX, KOTOPbIE MPUBETH K
co3nanuio CTO, o0 OTHOCHUTENBHOCTH pAacCTOSTHUHA U
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IPOMEXYTKOB BpeMeHH, O Ouorpaduu A. DiHmTENHA.
BoickasbiBath cBO€ MHeHue o 3HaueHun CTO s
COBPEMEHHOM HAYKH.

l'oToBUTH TIpe3eHTAllMM M COOOIIEHUS O HW3YyYCHHBIM
TeMaM (BO3MOXKHBIE TEMBbI ITPEJICTABIICHBI B YUCOHUKE).

KBanroBast pusuka

CBeTOBBIE KBAHTEI

JaBaTth ompenenenue noHATHH: (OoTOA((DEKT, KBAHT, TOK
HaCBILEHUS, 3aJep)KUBAIOLEe  HalpsbkeHue, paboTa
BBIXO/1a, KpacHas rpanuma Gotosddekra.

Dopmynuposams npeomem u 3a0a4u KBAHMOBOU PUUKU.
PacnosnaBars, HaOmoate siBnerne Gporodddexra.
OnuceiBath onbITHl CTONIETOBA.

®opmynupoBaTh runoredy I[lmaHka o KBaHTaxX, 3aKOHBI
doTordpdexra.

AHanu3upoBath 3aKOHBI poTodddexTa.

3anuchiBaTh W COCTABJISATH B KOHKPETHBIX CHUTYaIUSX
ypaBHeHue OiHiTeiiHa 11 (oTodd(deKkTa U HAXOAUTh C
€ro MOMOIIbIO0 HEN3BECTHBIC BEITMYNHEI.

BbrymcnaTe B KOHKPETHBIX  CHTYaIlUSX  3HAYCHHS
MaKCUMaJbHON KMHETHYECKON SHEpPTruu (HOTODIEKTPOHOB,
CKOPOCTH (hOTOIEKTPOHOB, paboThI BBIXO/1a,
3aMUPAOIIET0 HAMPSDKEHUS, YacTOThI W JIJIUHBI BOJIHBI,
COOTBETCTBYIOILIUX KpacHOM rpanuiie potodddexra.
[TpuBOoMTH TPUMEPHI UCTIOJIB30BaHUs (HoTOdIPdeKTa.
OOBACHATH CYTh KOPIYCKYJISIPHO-BOJIHOBOTO JTyaTu3Ma.
OnuceiBath omnbIThl JlebeneBa Mo M3MEpPEHUIO TaBJICHUS
CBETa M OMBITH BaBuioBa no onTuke.

Onucwvieams onvimul no OuGparyuu 21eKmpoHos.
@opMyaUpoOBaTh  COOTHOIIEHUWE  HEOMNPEIETEHHOCTEN
['eit3enOepra u 0OBSICHATH €0 CYTh.

Haxomuts B mmtepatype u HuTepuere undopmanuo o
padorax CroneroBa, JleGeneBa, BaBunosa, /lnanxa,
Komnmona, oe Bpotins.

Boigensate poib pOCCHHMCKMX YYEHBIX B HCCIEIO0BAHUU
CBOWCTB CBETA.

[IpuBoauTE mpUMEpHl OUOJIOTUYECKOTO U XUMHUYECKOTO
JIIEUCTBUS CBETA.

l'oToBUTH mpe3eHTallMd UM COOOILIEHUS MO0 U3yYEHHBIM
TeMaM (BO3MOYKHBIE TEMBI MTPE/ICTABJICHBI B YUeOHUKE).

7.2

®duszuka aroma

JlaBaTh ~ OMpeaeiCHUE  IMOHATHI:  aTOMHOE  SIpoO,
SHEPreTUYCCKUN YPOBEHB, SHEPTHsI
HWOHU3AllUU, CnNOHRmMAaHHoe usjlydenue ceemada, 8blHy9de€HHO€
uslyyenue ceemd.

OnwuceiBaTh onbITH Pe3epdopra.

OnwuceiBaTh W CpaBHUBATh MOJIEIM aromMa ToOMCOHa U
Pesepdopna.

PaccmarpuBath, McCie0BaTh W OINUCHIBATH JIMHEHUYATHIC
CIIEKTPBI.

dopmynupoBaTh KBAaHTOBBIC IOCTYJ1aThl bopa.

OOBACHATh JMHEWYAThIC CIEKTPhI aTOMa BOJOpOJa Ha
OCHOBE KBAaHTOBBIX MOCTYJ1aTOB bopa.
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PaccunThiBaTh B KOHKPETHOM CHUTyallMd 4YacTOTy U JJIMHY
BOJIHBI HCITyCKaeMoro (oroHa mpu mnepexojne aToma u3
OJIHOTO CTalMOHAPHOIO COCTOSHHUA B JAPYro€, SHEPIHIO
UOHU3ALUU  aTOMa, GbIYUCIHAMb — 3HAYEHUs  pAOUycos
CMAayUOHAPHBIX OPOUM DIEKMPOHOE 8 AMOoMe.

Onucwisams ycmpoucmeo u 00bACHAMb NPUHYUN OeUCMEUS]
J1a3epoe.

Haxomuts B nureparype u HTepHere cBeieHus o (akrax,
HOJTBEPXKIAIOIIUX CIIOKHOE CTPOEHHE aToma, 0 padoTax
YUYEHBIX IO CO3JIaHUIO MOJENHU CTPOCHUSA aTOMA, NOLYYeHUIO
BbIHYIICOEHHO20 ~U3JY4eHUs, O TIPUMEHEHUU JIa3epoB B
HayKe, MEJUIIMHE, IPOMBIIIJIEHHOCTH, OBITY.

Beliensate posib POCCHHCKMX YYEHBIX B CO3JaHUU H
HCIIOJIb30BAHUU JIA3€POB.

['oToBUTH mpe3eHTalMH U COOOILIEHUS MO0 U3yYEHHBIM
TeMaM (BO3MOYKHBIE TEMBI ITPE/ICTABIIEHb] B YUEOHUKE).

7.3

duznka aToMHOTO
anpa

JlaBaTh ompeIeICHHs TIOHATHI: MacCOBOE YNCII0, HYKJIOHHI,
STICpHBIC  CHITBL, BUPMYAbHble yYacmuysl, TeeKT macc,
SHEPIHs CBSI3M, yIC/bHAS DHEPIUs CBS3M aTOMHBIX seEp,
pamoOaKTUBHOCTb, AKMUBHOCHIb PAOUOAKMUBHO2O
seuwecmada, Iepruot MoJTypacrasia, HCKYCCTBEHHAs
pPaZTMOaKTHBHOCTh, SJACPHBIC PEAKIMH, DSHEPreTHUECKUI
BBIXOJl SIICPHOW pEaKIHW, IelHas saepHas peakius,
KOO PHUIIMEHT pPa3MHOXEHUST HEHUTPOHOB, KpPUTHYECKAs
Macca, peaKTOPbI-Pa3MHOKUTENH, TEPMOSICPHAST PEAKITHSI.
CpaBHUBATH CBOMCTBA MPOTOHA U HEUTPOHA.

OnuceiBaTh MPOTOHHO-HEUTPOHHYIO MOJIEIIb SIAPA.
OmnpenensiTh CcOCTaB  sAep pa3IMYHBIX OJIEMEHTOB C
noMoIbelo Tabnuisl MennaeneeBa. VM3o0pakaTh ¥ 4HTATh
CXEMBI aTOMOB.

CpaBHHMBaTh  CWJIy  OJIGKTPHYECKOTO  OTTAJIKWBaHUS
IPOTOHOB M CHIIY CBSI3U HYKJIOHOB B sinpe. [lepeuuciame u
onucvleamv  ceoticmea  a0epHuix  cun.  Ob6viAcHAMD
0OMEHHYI0 MOOeNb 83AUMOOEUCMBUSL.

Bbruucnare meekT Macc, 3HEPrui0 CBS3M U YICIbHYIO
SHEPTHI0O  CBSI3M  KOHKPETHBIX ~ aTOMHBIX  siIep.
AHaM3UpOBaTh CBS3b YJACIBHOHW HSHEPrHMH CBS3H C
YCTOMYUBOCTHIO saep. [epeuncstb BHU/IbI
pPaIMoOaKTUBHOTO pacrnana aToMHbIX sjgep. CpaBHUBATh
CBO¥icTBa anb(a-, OeTa- U raMMa-H3IIydCHHH.

3anucvieamv npasuna cmewjeHUus npu  PAOUOAKMUGHBIX
pacnaodax. Onpedename d1emeHmul, 00pasyrOwuecs 8
pesyabmame paouoaKmueHvblx pacnaos.

3anuceiBaTh, OOBSICHATH 3aKOH PaJMOAKTHBHOTO pacraja,
yKa3bIBaTh TPAHUIIBI €ro MPUMEHUMOCTH. OmpenensTh B
KOHKPETHBIX CHTYyallUsIX YHUCIO HEpaclaBIIUuXCs sep,
YHCIIO0 pacrmaBIIHXCsI sep, TIEPUOT
noJiypacnania, akmueHoCmsb 8eujecmaaq.

Ilepeuucnams u onucvieams Memoovl HAONOOEHUs U
peaucmpayuu dnemenmapnulx yacmuy. Habnrrooams mpexu
anvgha-uacmuy 8 Kamepe Bunvcona. Pezucmpuposamv
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sA0epHble  u3ydenus ¢ nomowwpio cuémuuxa 1 eiicepa.
Onpedenamos UMRYIbC U IHEPSUIO YACTNUYbLL NPU OBUNCEHUU
8 Ma2HuUmMHoOM noie (no gpomoepaghusam).

3anuceiBaTh sAepHbIE peakuuu. OnpenensTb MNPOIYKTHI
SIIEPHBIX peakuuid. PaccuMThIBaTH JHEPIUYECKHUM BBIXOJ
SIICPHBIX PEAKIIUH.

OnwuceIBaTh MEXaHU3MBI JICTICHHUS SJep M LEMHOU SAepHOM
peakyn. CpaBHHUBATH SIIEPHBIE U TEPMOSICPHBIC PEAKIUH.
ObvsicHAMb NPUHYUNBL YCMPOUCMEA U pabdomvl s10epHbIX
peaxmopos. Y4acTBOBaTh B OOCYXJECHUU NMPEUMYILECTB U
HEJOCTATKOB SIICPHON YHEPIEeTUKHU.

AHnanuzuposames  ONnAcHOCMb  SA0EPHLIX  UBLYYEHUl O
HCUBLIX OP2AHUIMOS.

Haxomuts B nureparype u HHTepHere cBeaeHus 00
OTKPBITUU TIPOTOHA, HEWTPOHA, PATUOAKTUBHOCTH, O
MOJTy9eHUH M HCIIOJIb30BAaHUH PAJMOAKTUBHBIX H30TOIIOB,
HOBBIX XUMUYECKUX DJIEMEHTOB.

BbiiensiTe posib pOCCHHCKHX YYEHBIX B HUCCIIEIOBAHHSIX
aTOMHOTO $i7[pa, OTKPBITUH CIIOHTAaHHOTO JIEJCHUS sjep
ypaHa, pa3BUTUH SACPHON SHEPTETHUKH, CO3JAHWHA HOBBIX
n3oronoB B OUSAN (OObeanHEHHBIN MHCTUTYT SJIEPHBIX
uccnenoBanuii B T. [yOne).

l'oTOoBHTH TIpe3eHTAlMM W COOOMIEHHS TI0 HW3YYEHHBIM
TeMaM (BO3MO>KHBIE TEMBI MPEJICTABICHBI B YICOHHKE).
JlaBaTh ormnpenereHHe TMOHSATUN: AHHUTUIISILINSL, 1eNnmOHbI,
aopomsl, Keapk, 2nooH. [lepeducnarb OCHOBHbIE CBOICTBa
3JIEMEHTAPHBIX YaCTHII.

BoiaensTe rpymnmsl 3JieMeHTapHbIX YacTHIL.

[Tepeuncnarh 3aKOHBI COXPAHEHUSI, KOTOPbIE BHITIOIHSIIOTCS
opu mpeBpamieHusx 4Yactul. ONuChIBaTh  IMPOLIECCHI
QHHUTWISIUM  YacTUIl U aHTUYACTUI U  POKIACHUS
3NEKTPOH-TIO3UTPOHHBIX Tap.

HaspiBath u  cpaBHUBaTh BUIbl  (PyHIaMEHTaIbHBIX
B3aUMOCUCTBHIA.

OnuceIBaTh poJib YCKOPUTENEH B U3yYEHUH 3JIEMEHTaPHbIX
yactull. Hasvieamv  OCHOBHble  6UO0bl  ycKopumelel
NeMEHMAPHBIX YACTUY.

Haxomute B nureparype u HuTepHere cBeaeHus o0
UCTOPUU OTKPBITUS SJEMEHTAPHBIX YACTHI, O TPEX dTamax
B Pa3BUTUU (PU3UKH HJIEMEHTAPHBIX YACTHII.

OnuceiBaTh COBPEMEHHYIO (PU3NYECKYIO KApTUHY MHPA.
l'oToBUTH mpe3eHTalMM M COOOIIEHUS MO H3YyYCHHBIM
TeMaM (BO3MOXHBIE TEMBbI IIPE/ICTABICHBI B YUEOHHUKE).

Crpoenue Beenennoit

Crpoenue n
passutue Beenennon

JlaBath  ompezaereHWe  TNOHATUM: Hebecnas  cgepa,
IKAUNMUKA, HeDEeCHbIl IK8AMOp, NOMOC MUpd, 0Cb Mupd,
Kpy2 CKIOHEHUs, NpAMOe B0CX0JCOeHUe, CKIOHEHUe,
napannaxc, napeex, aCTpOHOMMYECKAs eIMHUIIA,
nepurenuii, adenui, CoOJIHEYHOE 3aTMEHHE, JIYHHOE
3aTMEHHe, IJIaHEThl 3€MHOM TpYMIbI, IUIaHETHI-TUTAHTHI,
acTepous, MeTeop, MeTeopuT, ¢orocdhepa, CBETUMOCTb,
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npoTyOepaHen, nyavcap, HeumpoHHas 36e304, UEpHAs
Ovlpa, IPOTO3BE3/1a, CBEPXHOBas 3BE3/a, TaJlaKTHKa,
KBa3ap, KpacHOe cmelieHue, teopus boibmoro B3phbiBa,
BO3pacT BcenenHoil.

Hab6monats JIyHy ¥ TUTaHETHI B TETIECKOIL.

Brigensats ocoOeHHOCTH crcTeMbl 3emis-JIyHa.
PacnioznaBare, MonenupoBaTh, HaONIOAaTh JIyHHbIE U
COJIHEUHBIE 3aTMEHUS.

OOBACHATH NPUITUBBI U OTIUBBI.

Dopmynuposamsv u 3anucvieams 3akonsl Kennepa.
OnuceiBath cTpoeHue CoJIHEYHON CUCTEMBI.

[TepeuncnsaTs TIaHETH U BUIBI MAJIBIX TEJ.

OnuceiBath cTpoenue CoiHua.

HaGmronate comneunsle msitHa. CoOmronaTh  MpaBuiia
6e3omnacHoCTH npu HaOmoaeHuU CoHIIa.

[lepeuncnsaTh TUNWYHBIE TPYIIBI  3BE3J, OCHOBHBIE
bu3nUecKre XapaKTepUCTUKH 3BE3 .

OnuceIBaTh 3BOJIIOIHUIO 3BE3]T OT POKICHHS JO CMEPTH.
HazwiBaTh camble sipkue 3BE3IBI U CO3BE3THSI.

[lepeuncnsaTs BUABl TaJaKTUK, OMHUCHIBATH COCTaB |
CTpOEHME TalakTUK. Beraensars Mieunsiii Ilyte cpenm
apyrux ranaktuk. Onpenenste MecTo COJTHEYHON CUCTEMBI
B lanmaktuke. OuLeHUBATh TMOPAIOK PACCTOSHHUM 10
KOCMHUYECKHX 0OBEKTOB.

OnuceiBaTh ~ CyTh  KpPacHOro  CMEIIEHHS U €ro
UCIOJIb30BAaHUE TIPU U3YUEHUU TaJlaKTUK.

[IpuBOIUTH KpaTKOE MU3JIOKEHUE TEOPUHU BoJIbIIOro B3phiBa
Y TEOpUU pacuupsroniencs BeeaeHHOM.

ObvsacHams  cymb  NOHAMUN  «MEMHASL  mamepusy U
«MEMHASL DHEPIUSLY.

Ilpusooumov npumepsbl UCNONL308AHUSL 3AKOHO8 (YU3UKU OIS
00BsCHEHUsL NPUPOOLL KOCMUUECKUX 00BEKMO8.

PaGoratb B mape U rpynne NOpd  BBIIOJHEHUU
MPAKTHYECKUX 3a1aHUH.

Hcnons3oBath MHTEpHET [uIsi TOMCKAa HW300paKCHUIMA
KOCMHYECKMX OOBEKTOB W  HHpoOpMamuu 00 UX
0COOCHHOCTSIX.

3. YCJOBUSA PEAJIN3ALIMU OBIIIEOBPA3OBATEJIbHOM YYEBHOM

TUCHUTIIMHBI

3.1. MarepuaJIbHO-TeXHHYECKOe o0ecrnedeHue:

Jis peanuzanuu OporpaMMbl y4eOHOW JAMCHUIUIMHBI B HAJIMYMU HMeeTCs Yy4eOHbIN

kabuHeT ¢uszuku. B cocraB kabuHeTa GU3MKKM BXOIUT j1abopaTopus ¢ 1aOOPaHTCKONH KOMHATOM.

Ilomenienue KaOMHeTa YAOBJICTBOPACT TpC6OBaHI/I$IM CaHI/ITapHO-BHHILCMHOHOFI/I‘-ICCKI/IX IIpaBUJI

u HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaIIeHO TUITOBBIM 000PYIOBAHHUEM.

OobopynoBanue yueOHOro kabnHera:

- HOCAAOYHBIC MECTA 1O KOJIMYECCTBY 06yqa101u14xc;1;
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- pabouee MeCTO MperoiaBaTes;
- KOMIUIEKT y4eOHO-HATTISAHBIX MOCOOUH «DU3HKay;

-Texauyeckue CpeacTBa O6V‘-I€HI/I$I: KOMIIBIOTCD, TCJICBU30D, IICYaTHBIC

ayMOBU3yaJIbHbIE M KOMIBIOTEPHBIE 1OCOOUS, MNPUOOPHI W NPHUHAUIEKHOCTH OOIIEro

Ha3Ha4YCHMHA, HpI/I60pI)I ACMOHCTpallMOHHBIC.

ObopynoBanue J1a60paTOpUM M pabouyMx MecT Jsaboparopun (oOopymaoBaHUE s
(bpoHTATBHBIX JTA00PATOPHBIX PadoT).

JlabopaTopHast Me0eJb: CTOJIBI, CTYJIbs JJIsl CTYJEHTOB — 15 KOMIUIEKTOB; paboyee MecTo
(cTou, cTyn) nms mpenoaaBarens 1 Imir.

KommnekT yueOHO—MeToAuuecKoil TOKyMEeHTallu:

[IporpaMmma y4eOHOW AWCHHUIUIMHBL, METOJUYECKHE PEKOMEHIAIMH TI0  BBIOJHEHUIO
a00paTOPHBIX PadOT MO (PU3MKE, KOMIUICKT 3aJaHUI KOHTPOJIBHBIX U CAMOCTOSITEIBHBIX padOT
o Gpu3uke

3.2. UudopmanuoHHOe o0ecneyeHre peau3aluiu NPOorpaMmabl:

3.2.1 OcHOBHBIE eYaTHbIE U3IAHMS:

1. ®usuka 10 knace yueOHUK 001I€00pa30BaT. opraHu3auii: 0a30BbIi U YIiyOJIeHHbIH YPOBHHU
/T A.Msxumes. b.b.byxosueB. H.H.Corckuii; mon penakuuein IlandentbeBoit.- M.
[Tpoceemenue. 2019 (kmaccuueckuii Kypc)

2. ®usmka 11 wimacc yueOHWUK o0OmeoOpa3oBaT. OpraHm3anuii: 0a30BBIA W YTIyOJE€HHBIN
ypoHu /I".SI.Mskumes. b.b.byxosnes. H.H.Cotckuii; mox penmakmueii IlandentreBoit.- M.
[Tpoceemenue. 2019 (kmaccuueckuii Kypc)

3.2.2 OcHOBHBIE IJIEKTPOHHbIE U3TaAHMS:

1. Aaumanuu pusndeckux oobekToB. http://physics.nad.ru/

2.)KuBas ¢usuka: obydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

3.Ypoku pusmku ¢ ucnosp3oBanueM Mutepuera. http://www.phizinter.chat.ru/

4. ®uzuka.ru. http://www.fizika.ru/

5.0u3uka; kouekua onslToB. http://experiment.edu.ru/

6.DusuKa: 3JeKTPOHHAs KoJUIeKIus onbiToB. http://www.school.edu.ru/projects/physicexp

3.2.3 JlonotHUTEIbHbIE HCTOYHHKH
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIJIMHBI

PesynbTaTsl 00yyeHus

®opMbI H METOAbI
KOHTPOJISl M OLl€eHKHU
pe3yJabTaToB 00y4eHHsl

IIpeamerHbIe:

Hpy 1 VYcrTHEIM onpoc,

Ipy 2 TECTUPOBAHHUE,

Ipy 3 .

[Tpy 4 TECPMHUHOJOTHYICCKUU

IIpy 5 JUKTAHT,

Hpy WHIUBHAYyalbHbBIE
Hpy 7 JUBUTY

3aJlaHusl, PEUICHUE
3a/a4, JJabopaTopHbIC
paboTHI,
VHIUBU Ty JTbHBIN

MIPOEKT.

o1




5. MEPOITPUATHUS, SAIINTAHUPOBAHHBIE HA IIEPUO/]

PEAJINBAIIMU OBIIIEOBPA3OBATEJIBHOM YUYEBHOM

JTUCHUATIUHBI

COI'JIACHO KAJIEHIAPHOMY ILUIAHY BOCIIUTATEJILHOI

PABOTBI

Jlara

Conepxanne u popmbl
AeATeTbHOCTH
Cooepoicanue - obwas xapakmepucmuxa
Meponpusmusl.

Dopmbl: Hanpumep, y4eOHAs IKCKYPCUS (8UPMYaTbHASL
IKCKYpCUs), OUCKYCCUSL, NPOEKMHAsL CecCusl, y4eOHas
npakmuxa, npou3800CMEeHHAsL NPAKMUKA, YPOK-
KOHYepm, 0el08ds uzpa, cemMunap, cmyoeH4ecKkas
KoHghepenyus u m.o.

Mecto
NnpoBeIeHust

Koapbl
JIP

09.09-
10.09.2022

T.

bubnmo-ypok  «3HaKOMCTBO ¢  OMOJMOTEUYHBIM
houTOM»

buoamoreka

JIP 4

08.02.23
L.

Jenp pycckori Hayku. [lo3gpaBnenume Ha caute
TEXHUKYMa, B COLIAIBHBIX CETAX

JIP 4

12.04.23
L.

Jlenb koCMOHaBTHKHU. MHpOpMalMOHHBIE KIIACCHBIE
Yachl B IpyIIax

JP 1
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IIpuioxenue
TeMBbI TOKJIA10B

J JIBuKeHMe Tena epeMeHHON Macchl.
. 3akonbl Kupxroda uist 3JeKTpHISCKOH METIH.
. MaruutHble u3MepeHus (MPUHLIMIBI MOCTPOEHHUS NMPUOOPOB, CHOCOOBI H3MEpPEHUs
MarHUTHOTO IOTOKA, MarHUTHOM MHYKIIUN).
. Maiikn dapaneii — co3natenb yueHus: 00 MEKTPOMarHuTHOM IIOJIE.
. Hunbsc Bop — oqun u3 co3narerneit COBpeMeHHON (DU3HUKH.
J [IpoGnembl 3K0JI0THH, CBSI3aHHBIE C UCIIOJIB30BAHUEM TETJIOBBIX MAILIMH.
. [1be30anexTpruyeckuii 3pPexT, ero npuMeHeHHe.
J CBer — 3NieKTpOMarHuTHasl BOJIHA.
. Ceprent IlaBmoBnu KoposieB — KOHCTPYKTOp M OpPraHM3aTOp IMPOM3BOJCTBA PAKETHO-
KOCMHUYECKON TEXHUKH.
. CoBpeMeHHBIE CPEACTBA CBA3H.
° CoJtHIIe — UCTOYHHK KU3HHU Ha 3eMiie.
Tembl pedepatoB
. Judpakuus B HaIICH )KU3HU.
. [TepemeHHBIN STEKTPUYECKUN TOK U €0 MPUMEHEHHUE.

Tembl HHAUBUAYAJIBbHBIX IIPOCKTOB

» Anekcanap CremanoBud [lonoB — pycckuii yaeHbIH, H300peTaTeb paaro.
* AnlbTepHaTUBHAS SHEPreTUKA.

* AKyCTHUUYECKHE CBOMCTBA MOJIYIPOBOIHUKOB.

* ATomHas Oarapeiika U paJlMOaKTUBHBIE TOJCBETKU

» Ou3nyeckre MPUHLIHUIBI PYHKIIMOHUPOBAHUS WHPOPMAIIMOHHBIX U
TEJIEKOMMYHUKAILIMOHHBIX CUCTEM

* ACTpOHOMUS HAlIUX JTHEU. ACTEPOUIBI.

» AtomHas ¢usuka. M3otomnsl. [IpumeHeHne paanoakTUBHBIX U30TOIOB.
* beCckOHTaKTHBIE METOIBI KOHTPOJISI TEMIIEPATYPHI.

 bunonsipHble TPaH3UCTOPHI.

* Bennuaiimume oTKpbITHS (PU3MKH.

* DIEKTpUYECKUE pa3psiibl Ha CiIyxk0e YeIoBeKa.

* Bnusinue nedekroB Ha puznueckue cBoiicTBa KPUCTAILIOB.

* Bcenennas u TeMHas MaTepus.

* ['onorpadust u ee npuMeHeHHE.

» becipoBoiHas nepegada MEKTpUIECTBA

* ludpaxius B HaIIel )KU3HM.
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* JKunkue xpucrasuisl.

* 3HaueHue oTkpbITHil ["anumnes.

* AnbOepT DUHIITEHH 1 1dpoBas TexHuKa (poToanmaparsl u T.1).

* Mcnonb3oBaHue 31EKTPO3HEPT UM B TPAHCIIOPTE.

* Kitaccudukanus u XxapakTepUCTUKH AIIEMEHTAPHBIX YaCTHII.

* Kpronnexkrponuka (MUKpO3JIEKTPOHUKA U XOJIO]).

* Bo3MOXHOCTH COBpPEMEHHBIX JIa3€POB.

* Jleonapno na Bunun — ydeHslii 1 H300peTaTeib.

* MukpoBoJiHOBO€ u3iyuenue. [lons3a u Bpen.

* MeToa MEYEeHBIX aTOMOB.

* Metopl HAOMIOIEHUS U PETUCTPALINN PATHUOAKTUBHBIX U3TYYCHUN U YaCTHIL.
* HanoTexHOIOTHsT — MEXIUCIUIITHHAPHAS 001acTh (YHIAMEHTATLHON U TPUKIIAAHON HAYKH
Y TEXHUKH.

* Hukona Tecna: »u3Hb 1 HEOOBIYAWHBIE OTKPHITHS.

* Hukoumait KonepHuk — co3gaTens TeTMOLEHTPUYECKON CUCTEMBI MUPA.
* Hunibe bop — oauH u3 co3naTeneil COBpeMeHHOH (DU3UKH.

* Hykneocunres Bo BeeneHHOM.

» OnTHYeCKue SBIICHUS B IIPUPO/IC.

* OTKpBITHE U IPUMEHEHUE BHICOKOTEMITEPATYPHOI CBEPXITPOBOAUMOCTH.
* [IepeMeHHBIN 2JEKTPUUECKUNA TOK U €r0 IPUMEHEHHE.

* [[11a3ma — yeTBEepTOE COCTOSTHUE BEIIECTBA.

* [Imanetsr CoOMHEYHON CUCTEMBI.

* [TosrynmpoBOJHUKOBBIE AATUYNKHN TEMIIEPATYPBI.

* [I[pumeHeHnEe )KUAKUX KPUCTAIUIOB B IPOMBIIIUIEHHOCTH.

* [Ipumenenue saepHBIX peakTopos. * [Ipupona heppomarnerusma.

* [IpoGnembl 3K0JI0THUH, CBA3aHHBIE C UCIOJIB30BAHUEM TEIIOBBIX MAILIUH.
* [Ipoucxoxaenne CoTHEYHON CUCTEMBI.

* [Ibe303nexTpuueckuit 3pheKT ero npuMeHeHue.

* PennkroBoe uznmyyeHue.

* CeHCOpHBIE 3KpaHbl U (PU3NYECKHE MTPOLIECCHI

* PoxxJieHue u 3BOJIIOIUS 3BE3 .

* CoBpeMEHHas CIIyTHUKOBAsI CBS3b.

» CoBpeMeHHas ¢puznyecKas KapTHHA MUpA.

* COBpEMEHHBIE CPEJICTBA CBS3U.

* CoJIHIIE — MCTOYHUK JKU3HU Ha 3eMJIe.

* YrpaBiisseMblid TEPMOSIACPHBINA CUHTE3. * Y CKOPUTEINN 3apsKEHHBIX YaCTHII.
* Ou3nKa B COBPEMEHHBIX TEXHOJIOTUSAX

» Odusnueckre CBOMCTBa aTMOCHEPHI.

* OTO2IEMEHTBHI.

* UepHble ObIPHI.

* [IIkana 371eKTPOMAarHUTHBIX BOJIH.

* DKOJIOTUYECKUE TPOOIEMBI U BO3MOXKHBIE YT UX PEIICHHUS.
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