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K OCHOBHO#H 00pa3oBarenbHO# nporpamMmMe
cpeaHero obiero obpasoBaHus

Ha 2022-2023 yyeGHblit rog

PABOYAS [TPOI'PAMMA
YYEBHOI'O ITPEJIMETA

«DPU3UKA»
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IMosicHHTEILHAS 3aNHCKA

Pabouan npozpamma no ¢usuxe onn 10 - 11 knaccos cocmaenena ma ocnoee cnedyrouux

OOKYMERMOG:
I. 3akona «O6 obpasoBaruu POy;
De/iepaibHOr0 KOMIOHEHTA FOCYIapCTBEHHOr0 06pa30BaTeIbHOTO CTaHAapTa 001Iero oGpa3oBaHus:;

[Tpumeproii ocHOBHO# 00pa3oBaTebHOM MPOrpaMMBI CpeHero o6iero 06pa3oBaHus Mo busnke;

=

Ipukasa munncrepcTsa obpasopanns u Hayku PO or 31 mapra 2014 rona Ne253 «O6 yTBepxaeHun

(enepambHOro nepeurs yueGHAKOB, PEKOMEH/TYEMBIX K HCTIOTB30BAHMIO IIPH PEAH3alHA HMEIOLIHX

rOCy1apCTBEHHYIO aKKPEJWTaIHi0 00pa3oBaTe/bHBIX NPOrpaMM HAYabHOrO 0OIIEro, OCHOBHOIO

obmiero, cpetHero obuiero o6pasoBaHusmy;
5. Pabouas nporpamma opueHTHpOBaHA Ha MCMONb30BaHKue yyeOHuKa I'.5l. Makumes, B.5. Byxopues,
H.H. Corckuit «®usuka 10 xnacc. Knaccuueckuit Kypc M Hcmons3oBanme ydeOmmka I'.51.
. Mskumes, b.b. byxosunes, B.M. Yapyrun «®usmka 11 knacc. Knaccwueckmii kype. — M.:
Ipocsewenue, 20192,
6. Yuebnoro nnana MKOVY Berymukas COIIL
Jlannas pabGowas mporpamma no ¢usuke s 6a30BOro ypoBHsS cocraBieHa u3 pacuéra 140 4 3a jaBa
rozia obyuenus (o 2 4 B Hegemo B 10 1 11 knaccax); B nporpamme yureHo 10% pe3epBHOro BpeMeHH.
Obuan xapaxmepucmuxa y4ebHozo npeomema.
®u3nka, KaK Hayka 0 HanOosee OOLMX 3aKOHAX PHPO/IbL, BRICTYIIAas B KauecTBe y4eOHOro rnpeaMera B
IIKOJIE, BHOCHT CYIIECTBEHHBLIH BKJIaJ B CHCTeMY 3HaHHii 00 okpyxkaowmem mupe. LlIkonbHbl Kypc
¢u3Mkn — cucTeMooOpazyiommil IS €CTECTBEHHO-HAY4HBIX YUeOHBIX MpPEMETOB, TMOCKOIBKY
(H3HUeCKHe 3aKOHBI JIeKaT B OCHOBE COJAEpXKaHHS XUMHH, OHonoruu, (uszudeckoi reorpaduu u
aCTPOHOMHH.

. B cucreme ecrectBeHHO-Hay4HOro oOpaszoBaHus (HM3MKa Kak y4eOHbIH NpeaMeT 3aHUMacT BakHOE
MECTO B (JOPMHPOBAHWH HAYYHOTO MHPOBO33PEHHS H 03HAKOMJICHHS 00YHAIOIIMXCS ¢ METOJaMH HAYYHOTO
MO3HAHHUA OKPYXKAKOIEro MHpa, a Takke ¢ (HU3MYECKHMH OCHOBAMH COBPEMEHHOIO TPOM3BOJICTBA H
OBITOBOrO TEXHHYECKOIO OKPYKEHHS 4elnoBeka, B opMHpPOBaHHH COOCTBEHHOH MO3MIMH M0 OTHOLUICHHIO
K pu3uueckoi HHGOpMAIIHH, MOTYYEHHOH W3 PAa3HBIX HCTOUYHHKOB.

Usyuenne pu3nku Ha 6a30BOM YpOBHE OPHEHTHPOBAHO Ha obecriedenue obmeobpazoBaTensHON H 06-
IIEKYJIbTYPHOH MOArOTOBKH BbITYCKHUKOB. Cosepixanue 6a30Boro Kypca Mo3BOJISET HCIIOJIb30BaTh 3HAHUA
0 ¢u3nveckux oObekTax M mpoueccax s obecnevenus O6e3onmacHOCTH npH obpameHun ¢ npubopamu
TEXHHYECKHMH YCTPOWCTBAMH; /U COXpaHEHHS 370POBbS M COOJIIOZECHHS HOPM 3KOJIOTHYECKOro
MOBEJICHUSA B OKPYXKAIOMIEH cpeie; Ui IPUHATHS PEIICHUIH B IOBCEAHEBHOM KHU3HH.

Hsyuenue ¢u3ukn B cpeamedl mxone Ha 0a30BOM ypOBHE HAlpaBlIeHO HA JOCTHIKCHHE
CHICYIOIIUX HeJIei:

- (opmupoBanne y oOydarommxcs yBEpPeHHOCTH B IEHHOCTH 0Opa3soBaHHS, 3HAYHMOCTH (H3HYECKHX






3HAHWH JUIA KOKAOTO Yel0BeKa HE3aBHCHMO OT ero MPodeCcCHORATLHOMN ISTeIBHOCTH;

- OBJIAJEHHE OCHOBOMOJArAIMMH (DH3HYECKHMH 3aKOHOMEPHOCTSMH, 3aKOHAMH H  TEOPHSMH;
pacIHpeHHe 00bEMA HCMOb3YEeMBIX (PH3HYECKHX HOHATHH, TEDMHHOJIOTHH M CHMBOJIHKH;

- npuoOpeTenue 3HaHMH 0 (yHIAMEHTAIBHBIX (H3IMYECKUX 3aKOHAX, JISKAIMX B OCHOBE COBpPEMEHHOHI
(usngeckoif KapTHHBI MHpa, O HaWbonee BaKHBIX OTKPHITHAX B O0JACTH (H3MKH, OKa3aBIINX
ONPEEC/AIOMICE BIHAHHE HA PAa3BHTHE TEXHHKH H TEXHOJIOTHH; NOHHMMaHHE (H3HYECKOH CYIIHOCTH
ABJIeHHH, HabmonaeMbIX BO Beenennoit;

- OBJIAICHHE OCHOBHBIMH METOJlaMH HAYYHOIO [I03HaHMUS INPHPO/BL, HCHONb3yeMbIMH B (hH3HKe
(Habmozienue, onucanne, H3MEpeHHe, BLUIBHKEHHE IHIIOTe3, TPOBE/ICHHE IKCIIEPUMEHTA);

- OBJIaJICHHE YMCHHAMH 00padaThiBaTh JaHHBIE IKCIIEPAMEHTA, OOBACHATD MOJIYYCHHBIE pe3yJIbTaThl,
YCTaHaBNHBATh 3aBUCHMOCTH MEXAY (H3HYECKHMH BeIHYMHAMH B HaOIIOJaeMOM SBIEHHH, JIe€IaTh
BBIBO/IBI;

- oTpaboTKa yMeHHs pemarh (pU3HYEeCKHE 3a0a4l Pa3HbIX YPOBHEH CI0XKHOCTH;

- npuobpeTeHHe OrmbiTa pa3sHOOOpa3sHOH JEATENBHOCTH, ONBITA MMO3HAHWSA W CAMONO3HAHHSA, YMEHHi
CTaBHThb 3a/la4H, pelarb NpoOJeMbl, TIPHHHMATH PEIICHHS, WCKATh, AHAIM3UpOBaTh M oOpabarsiBarh
HH(OPMaIHIO; KITIOYEBBIX HABBIKOB (K/IIOYEBBIX KOMIIETCHLHMI), HMEIOIIMX YHHBEPCAILHOE 3HAYCHHE:
KOMMYHHKAIIHH, COTPY/IHHYECTBA, H3MEPEHHH, 3P (eKTHBHOro U 6e30MacHOro HCHoNb30BaHHS PA3THYHBIX
TEXHHYECKHX YCTPOHCTB;

- OCBOCHHE CIIOCODOB HCIONBL30BaHMA (H3MYECKHX 3HAHWH JUIS peIleHHs NPaKTHYeCKWX 3ajad,
0OBLACHEHHS ABJICHHH OKpYXKalOIeH IeHCTBHTENBHOCTH, obecnedeHus 0e30MacHOCTH KHU3HH M OXPaHbI
[IpHPOJBI;

- pa3sBUTHE MO3HABATEJLHBIX HMHTEPECOB, HHTEIUIEKTYAIbHBIX H TBOPYECKHX crnocobHocTell B mporecce
npuoOpeTeHHs 3HAHHHA C MCHOJb30BAHHEM PpA3IMYHBIX HCTOYHMKOB HHQOpPMALIMH H COBPEMEHHBIX
HHPOPMAIHOHHBIX TEXHOJIOTHI; yMeHHH (OpMYyJIHpOBaTh H OOOCHOBBIBATH COOCTBEHHYIO TMO3HIHIO MO
OTHOWLIEHHIO K (PU3HYecKoi HHPOPMALIHH, IOTY4aeMOi U3 pa3sHbIX HCTOYHHKOB;

- BOCITHTAHHE YBAXKHTEILHOIO OTHOIIEHUS K YUEHBIM W UX OTKPBITHSIM, YyBCTBA FOPJOCTH 32 POCCHHCKYIO
(H3HYECKYIO HAyKY.

Onucanue mecma yuebHo20 npeomema 6 yuebHom naare.

IThanupyemsie pesynomambol.

JlestensHOCTh 0Opa3oBaTebHON opraHusanuu oduero obpasosanus npu oOyyeHuH Qu3nKe B cpejtHei
IWKOJE AO/DKHA ObIThb HamnpasjieHa Ha JIOCTHXKEHHE O0yHaloumMMHcHd CIEeAYIOIMUX JIHYHOCTHBIX
Pe3yJibTATOB:

1) yMmeHHE ynpasiaTh CBOEH NO3HABATE/IbHOMN AEATEIbHOCTIO;

2) rOTOBHOCTH H CIOCOOHOCTE K 00pa30BaHHIO, B TOM YMCIIE caMo00pa30BaHUIO, HA IPOTIKEHHH BCEi
)KH3HH, CO3HATENBHOE OTHOIICHHE K HENpPEpPhIBHOMY 00pa30BaHHIO KaK YCIOBHIO YCIEHIHO#H
npodeccHOHANBLHOH K OOLIECTBEHHOH AeATENbHOCTH;

3) YMCHHE COTpVIHH4YaTL CO B3pOCIbIM, CBEpPCTHHKaMH, JACTBMH MIaIIICro BoO3pacta B



4)

5)
6)
7)

o6pazosaTenbHOM, y4eGHO-HCCIEeI0BATEIBCKOM, TPOEKTHON M PYTHX BUAAX JEATEILHOCTH,
c)OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Pa3sBUTHS HAYKH,
OCO3HAHHE 3HAYMMOCTH HAYKHM, BIAJ€HHs TOCTOBEPHOH HH(OpPMaLHE 0 NePeIOBBIX AOCTHKECHUAX
H OTKPBLITHSX MHPOBOW M OTEYECTBCHHOM HAyKH: 3aHHTEPECOBAHHOCTE B HAYYHBIX 3HAHMIX 00
YCTPOMCTBE MHpA H 00IecTBa; FTOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY:

YyBCTBO 'OP/IOCTH 33 POCCHHCKYIO QH3HYECKYIO HAYKY, [YMaHH3M;

NOJIOKHUTETBHOE OTHOIIEHHE K TPYAY, LEIeyCTPEMICHHOCTD,

3KOJIOrHYEecKas KyjbTypa, 6epekHoe OTHOLIEHHE K POHO# 3emiIe, NpHpoaHBIM GorarcTBaMm Poccuu
W MHpa, NOHMMaHHE OTBETCTBEHHOCTH 32 COCTOSHHE IPHPOJHBIX PECYpCOB H pasyMHOE

MPHPOAONOIB30BAHHE.

Me’ranpenmemumn pe3yjbTaTaMH OCBOCHHA BLINMTYCKHHKAMH cpem{eﬁ MIKOJIbI NporpaMMsbl 10

(u3HKe ABISIOTCA:

- 0CBOCHUE PeZYIAMUBHBIX YHUBEPCATbHBIX YHEOHBIX OeUCmEui:

CaMOCTOSITEIbHO ONpeAeNnsaTs ILeilH, CTaBuThb W (opmyiupoBare COOCTBEHHBIC 3aa4H q
obpazoBaTenbHOMN AeATENbHOCTH H )KH3HEHHBIX CHTYaIUAX;

OLIEHHBATh PECYPCHI, B TOM YHCIIE BPEMs M JIPYTUE HEMaTepHalbHbIE PECYpPChl, HEOOXOAMMBIE LIS
INOCTHIKEHHS TIOCTABJIEHHOM paHee Lelu;

COMOCTABJIATH UMEIOIIMECS BO3MOKHOCTH H HEOOXOAMMBIE [UIS JOCTHIKEHHS LIEJIH PECYPChI;
OMNpEEeATh HECKOIBKO ITyTEH MOCTHIXEHHS MOCTABICHHOM 1EJH;

3a/laBaTh [1apaMeTphl H KPUTEPHH, 110 KOTOPHIM MOYKHO OIPEJIE/IHTh, YTO LEjIb JOCTUTHYTA;
CONOCTABJIATH IOJyYEHHBIN pe3yJIbTaT AEATEIbHOCTH C NOCTABJIEHHOM 3apaHee LebIo;

0CO3HaBaTh MOCIEICTBHA JOCTHXEHHUS MOCTABICHHOHN LIE/IH B AEATEIBHOCTH, COOCTBEHHOM KU3HH H

JKH3HH OKPYXKAIOIMX JIIOJIEH;

- 0C80CHUE NO3ZHABAMENbHBIX YHUBEPCAIbHBIX YHEOHbIX Oelcmeuii: .

KPHTHYECKH OIICHHBATh H HHTEPINPETHPOBATH HHYOPMAIIHIO C Pa3HbIX MO3UIIMIA;

pacno3HaBaTh ¥ HKCHPOBATh MPOTHBOPEdHs B HHYOPMAIIHOHHBIX HCTOYHHKAX

HCIOJIL30BaTh Pa3/IMYHbIE MOJIEIBHO-CXEMATHYECKHE CPE/ICTBA JUIS NPE/CTABICHUS BHISBICHHBIX B
MH()OPMALHOHHBIX HCTOYHMUKAX TIPOTHBOPEYHIA;

OCYIIECTBIIATh Pa3BEPHYTHIH HH(OPMALMOHHBIH MOMCK H CTAaBHTh HA €r0 OCHOBE HOBBIE (yueOHBIC
Y [03HaBaTeNbHbIC) 3a/1a4H;

HCKaTh M HaX0AuTh 00001EHHBIC cr1oco0b! pelueHus 3a1ay;

NPHBOJINTH KPHTHYECKWE apryMeHThl KaK B OTHOIIEHHH COOCTBEHHOTrO CyXXJEHHS, TaK H B
OTHOIICHUH JCHCTBHH H CYXKIEHHH APYroro 4ejioBeKa;

aHATM3UPOBATH U MpeoOpazoBEIBaThH NPOOIEMHO-TPOTHBOPEUHBELIE CHTYALIHH;

BBIXO/IUTH 13a paMKu YyueOHOro mnpeaAMeTa M OCYHIECTBIATH IENeHANpaBieHHbIH TOHMCK

BO3MOYHOCTH IIHPOKOIro IEpEeHoca CpeaCTB | crnocoboB neicTBUS s



BBICTPaHBaTh MHAMBHAYATBHYIO OOpa3soBaTeNbHYIO TPAaeKTOPHIO, YYHTHIBAS OrpPAHHYEHHS CO
CTOPOHBI APYIHX YYACTHHKOB H PECYPCHBIE OIPaHHYEHHUS;

3aHMMaTk pa3Hble TO3HIHH B [03HABATE/IBHOM JEATENLHOCTH (OBITH YYEHHMKOM H YYHTENIEM;
(opmynmupoBath  00pazoBaTeNBHBIA  3aPOC M BHIIONHATH KOHCYJHTATHBHBIE  (YHKIHH
CaMOCTOSATEIBHO; CTaBUTh NpobieMy H paboTaTh Hajl e€ pelieHHeM; yNpaBisTh  COBMECTHOMH

MO3HABATEILHOH  JICATE/NILHOCTBIO M TOAYHHATHLCH);

- 0CB0CHUE KOMMYHUKAMUEHBIX YHUBEPCANIbHBIX Y4EOHBIX Oelicmani:

OCYIIECTBIATH IC/IOBYI0 KOMMYHHKALHIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCILIMH (KaK BHYTPH
o0pasoBare/IbHOM OpraHH3alliy, TaK | 3a e€ Mpe/ieiamMiu);

IpPH OCYIIECTBICHHH IPynnoBoi paboTbl OBITE KaKk PYKOBOJHTENEM, TAK M WICHOM IPOEKTHOM
KOMaHJIbI B Pa3HBIX POJIAX (r€eHEpAaTOPOM HAEH, KPHTHKOM, HCIIOJIHMTENEM, IIPE3EHTYIOMNM U T. 11.);
pa3BEPHYTO, JIOTHYHO M TOYHO H3JlaraTth CBOIO TOYKY 3PEHHS C MCHNOJIBL30BaHHEM aJeKBATHBIX
(YCTHBIX W NUCHMEHHBIX) A3BIKOBBIX CPECTB;

pacro3HasaTh KOH(IMKTOTEeHHbIE CHTYallHH H IPeJOTBpaIaTh KOH(IHKTEI 10 HX aKTHBHOMH (a3sl;
COrJIaCOBBLIBATH NO3HIMH WICHOB KOMaH Ikl B Iponecce paboThl Ha/l OOLIMM IPOAYKTOM/pelleHHEM;
NPEACTAB/IATh MyONHYHO pe3yibTaThl HHAWBHIYAILHON H TPYNNOBOH EATEIbHOCTH KaK mepes
3HAKOMOM, TaK W Nepe/l HE3HAKOMO#H ay/THTOpHEH;

noabupars NapTHEPOB JUIA ENOBOH KOMMYHHKAIIHH, HCXOAS U3 cooOpaxeHHH pe3yibTaTHBHOCTH
B3aUMOJICHCTBHS, & HE JIMYHBIX CHMIIATHIA;

BOCIPHHHMATh KPHTHYECKHE 3aMe4aHHs KaK pecypc cOOCTBEHHOIO pa3BHTHSA;

TOYHO H EMKO (opmyIHpOBaTh KaK KPHTHYECKHE, TaKk W ONOOpHTE/IbHBIC 3aMEyaHHs B alpec
ApYrUX mojed B paMkax jenoBoii u obpasoBarelbHON KOMMYHHKallMH, H30eras npu 3TOM

JIMYHOCTHBIX OLICHOYHBIX CYKICHHUIH.

. IIpeaMeTHBIME pe3y/IbTATAMH OCBOCHHS BBITYCKHHKAMH CPEJHEH LIKOJIBI MPOrpaMMbl 10 Gu3Hke Ha

6a30BOM YPOBHE ABIAIOTCA!

chopMHPOBaHHOCTL NMPECTABICHHH O 3aKOHOMEPHO# CBA3M M MO3HABAEMOCTH ABJICHHH NPUPOJIEL,
00 OOBEKTHBHOCTH HAYYHOrO 3HAHHA, O POJIM M MecTe (PH3UKH B COBPEMEHHOH Hay4yHOH KapTHHE
MHpa; NOHHMaHHE poiH (PU3HKH B QOPMHPOBAHHH Kpyro3opa H (yHKIHOHAIBHOH IpaMOTHOCTH
9eJI0BEKa /Ul PeIleHHs NPaKTHYECKUX 3a/1a4;

BIaJICHHE OCHOBOMONATAIOMIMMH (H3HYECKUMH TIOHATHSAMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMH H
TCOPHAMH; YBEPEHHOE N0JIb30BaHHE (PH3UYECKONH TEPMHHOIOIHEH H CHMBOJIHKOM;
copMHPOBAHHOCTH MpPEACTaBICHHH O (PU3HUYECKOH CYNIHOCTH ABICHHH MPHPO/IBI (MEXAHHYECKHX.-
TETUIOBBIX, 2JIEKTPOMArHHTHBIX ¥ KBAHTOBBIX), BUJaX MaTepHH (BELIECTBO H I0JIE), IBHXEHHH KaK
criocobe CylecTBOBaHUS MaTepHH; YCBOSHHE OCHOBHBIX HM/IEH MEXAHUKH, AaTOMHO-MOJIEKYJISIPHOTO
YYEHHS O CTPOCHHH BEILECTBA, JIEMEHTOB 3/IEKTPOAHHAMHKH M KBAaHTOBOH (H3HKH; OBJIAJICHHE

[OHATHHHBIM annapaToM H CHMBOJIHYECKHM A3bIKOM (I)HZ!H](H‘,



BJlaZIeHMEe OCHOBHBIMM METOJIAMH Hay4HOrO MO3HAHHS, HCMOJb3yeMbiIMH B (u3uke: HabmoneHHE,
ONHMCaH¥e, H3MepPeHHe, SKCIIEPAMEHT; BIIaJIcHHe YMEHHAMH 00pabaThiBaTh pe3y/bTaThl H3MEPeHHH,
OGHApYXHBATh 3aBHCHMOCTb MEXIy (H3MYECKAMH BEJMYMHAMH, OOBACHATH MOITYHYCHHBIC
pe3yJIbTaThl ¥ JIENaTh BBIBOJIBI;

BaZeHHEe YMEHHSMH BBIIBATATh THNOTE3bl HA OCHOBE 3HAHHA OCHOBOMOJNATAIONIMX (U3HYECKHX
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATH WX AKCIEPHMEHTAIbHBIMH CPEICTBAMH, (OPMYIHpPYS
eb WCCIeA0BAHNS; BIIaJICHHE YMEHHAMH ONMCHIBATE H OOBACHATE CAMOCTOATENBHO IPOBEAEHHBIC
SKCIIEPHMEHTHI, AHATH3HPOBATH PE3YJIbTATHl IONYHYEHHOW W3 OSKCIEPUMEHTOB WH(OpMAIHH,
onpeeNsTh A0CTOBEPHOCTD NOJTYYEHHOTO pe3yIbTara;

YMEHHE peliaTh MPOCTHIE H CIOXKHBIE QHU3HIECKHE 3a/1a4H;

YMEHHS TPUMEHATH [OJyYCHHBIE 3HAHWS Ui OOBSCHEHHA YCIOBHH nNpoTeKaHus (PHU3HYECKHX
ABJICHHH B PHPOJIE U JUISA IPHHATHS NPAKTHYECKUX PELICHUH B NIOBCEIHEBHOM JKH3HH,

NoHUMaHue PU3HYECKHX OCHOB H NPHHIMNOB AeHCTBHA (paboTEI) MalMH 1 Mean-IIBMOB,CpeJICT
nepeIBHKEHUS U CBA3H, OBITOBLIX NPHOOPOB., NPOMBINUIEHHBIX TEXHOJOIHYECKHX IPOLECCOB,
BIMSHHMS HMX Ha OKDYXAIOUIyl0 Cpeay: OCO3HaHHE BO3MOXHBIX TPHYHH TEXHOTEHHBIX H
IKOJIOTHYECKHX KaracTpod;

cOpMHPOBAaHHOCTb COOCTBEHHOH MO3WIMM MO OTHOWIEHMIO K (u3nyeckoi HHGOpMAaIHH,

MOIy4aeMoif U3 pa3HBIX HCTOYHHKOB.

IlpeamerHbie pPe3yJbTAThbl OCBOSHWS BBIMYCKHWKAMH CpEHEH MIKOIBI MporpaMmel mo ¢usuke Ha

yriayOnéHHOM YpPOBHE HOJDKHBI BK/IIOYaTh TpeOOBaHMS K pesyibTataM OCBOGHHs 0a30BOro Kypca

JOMOJHUTEIBHO OTpaXaTh.

copMHPOBAHHOCTE CHCTEMBI 3HaHHH 00 00mMX (H3HYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX M
TCOPUAX M MPEJACTABICHHH 0 sekicTBHH Bo Beenennol Qu3nyecKuX 3aKOHOB, OTKPBITHIX B 3€MHBIX
YCIIOBHSIX; .
0TpabOTaHHOCTE YMEHHS HCCIEJOBaTh H aHAIM3MPOBaTh pazHooOpasHbie QU3HYECKHE ABICHUS H
CBOMCTBA 00BEKTOB, OOBACHATHL reou3HYecKre SABIEHHS W MPUHIHILI paboThl H XapaKTepHCTHKH
npuOOpPOB U YCTPOHCTB;

BIAJICHHE METOJIaMM  CAMOCTOSTEIBHOIO TUIAHHPOBAaHMS W TIPOBEACHHS  (hH3MUECKHX
IKCHEPUMEHTOB, ONMCAHUS M aHAIW3a TNOJYyYEHHOH H3MEepHUTeNbHOH HH(OpMAlMM, ONpeae/ICHHs
JIOCTOBEPHOCTH TOJYHYEHHOTO pe3yibTara:

chopMHPOBAHHOCTH YMEHH# IPOrHO3HPOBAaTh, AHATM3HPOBATh H OLIEHHBATh MOCIEACTBHA OBITOBOM
H IPOM3BOJICTBEHHOMH NeATebHOCTH YeIOBeKa, CBA3aHHOK ¢ (PH3HIECKHMH MPOLIECCAMH, C TTO3HIHI

IKOJIOrHYeCcKOH 6e30MmacHOCTH.



Conepxanne

Ne | Haspanme
n/m | paszena

| Konny
| ecTBO
4acoB

Conepxanne yueGHOro pazjiesia
OcHoBHBIE H3y4aeMbl€ BONPOCHI

Kourpoan
(npaKTHYeCKHEe H
nabopaTtopHbie
paboTbl, TBOpYECKHE

H NPOEKTHBIE
paboThl, YKCKYPCHH H
ap.)

10 kaace (70 wacos, 2 yaca B Hee10)
1 Beenenue. 1
Duzuxa u
€CTECTBEHHO-
Hay4HbIH MeTox
NO3HAHHA
MPHPO/Ib
1.1 | ®usukan 1 Dusuka — PyHnamMeHTa bHas HayKa O
€CTECTBEHHO- npupoae. Hayurelit MmeTon no3nanus mupa.
Hay4HbIH MeToz B3aumMocea3e Mexay GU3HKON U APYrHMH
‘ NO3HAHHA €CTeCTBEHHbIMH HayKaMH. MeTosl HaydHOTO
MIPHPO/IBI HCCeI0BaHUA (DU3HYECKUX ABICHUH.
: ®uznyeckue BenuuuHel. [lorpemHocTu
H3MepeHHid PU3MYECKHX BEJTHYHH.
MojenupoBaHHe ABIEHHH W NMpoLEcCoB
, NpHPOALl. 3aKOHOMEPHOCTE M CTy4aHHOCTb.
Du3HYeCKHE 3aKOHbI H MPaHHLBI UX
NMPHMEHHMOCTH. DU3HYECKHE TEOPUH H
MPHHLIMI COOTBETCTBHA. PONb M MecTO (hH3UKH
B ()OpMHPOBAHHH COBPEMEHHOI HAYYHOH
KapTHHbI MHPA, B MPAKTHYECKON AEATENBHOCTH
moaed. Du3KKa U KyIbTypa.
2. Mexanuka 27
2.1 Kunemartuka 7 Mexanuueckoe aBukeHue. CUcTeMbl 0TCHETA. Hrorosoe
CkansipHbie U BEKTOpHBIE (H3HUecKHe TECTUPOBaHHEI
BeNH4YHMHbI. MaTepHanbHas TO4Ka. 0 TeMe
[MoctynarensHoe aBu:kenue. Tpaekropus, myth, | «KnHemaruka TOUKH U
nepeMeLleHne, KOOpIHHATa, MOMEHT BPEMEHH, TBEPJIOTO Tena»
MPOMEKYTOK BPpeMEHH. 3aKOH OTHOCHTENBHOCTH
nBHKeHus. PaBHOMepHOE NpaMoIHHEHHOe JlaGoparopHas
nsukenue. CKkopocTb paBHOMEPHOro pabota Ne |
NPAMOTHHEHHOr0 JBHKEHHS. Y paBHEHHE «Mzyuenue
PABHOMEPHOIO ABHIKEHHA. rpaCbI-'IKH JBHKEHHHA TENA,
paBHOMepHOTO ABHAeHHA. Cnodicenue HpoleHHOro
. cKopocmeil. rOPHU30HTaJIbHA
HepasnomepHoe apipkeHue. Cpeanss
ckopocTh. MrHOBEHHAas CKOPOCTh. Y CKOpEHHE. JlaGoparopHas
PaBHOyCKOpeHHOE BHIKEHHE. Y paBHEHHE paGora Ne 2
PaBHOYCKOPEHHOTO ABIKeHHA. I paduku «A3zyyenue
PaBHOYCKOPEHHOIO IBHXKEHHA Tea 1Mo
neuxeHus. Ceonodnoe nadenue me. OKPY/KHOCTH»

Vexopenue c606001020 nadeHus.
JIBHIKEHHE TIO OKPYXKHOCTH C MOCTOSIHHOM MO
MOIYIIO CKOPOCTbIO. LieHTpOoCcTpeMuTEIbHOE
yckopenue. ITapamempbl 08UNCEHUA HEOECHBIX
mex. Abconomno meépooe meio.
ITocmynamenvroe u epawyamensnoe 0sudicenue
abcomomuo meépoozo mena. Yznoeas ckopocms,
yacmoma u nepuod obpaujenusi.




2.2 | 3akoHsl 3 Ssnenue nHepumu. Macca u chna.
JAHHAMHKH HHepuuanbHeie CHCTEMBI OTCUETA.
Helotona Bsaumopeiictue Test. CnokeHHe chl.

Ilepebiit, BTOPOH ¥ TPETHIH 3aKOHBI
Helorona.

Ipunyun omnocumenvnocmu I'anwies.
Teoyenmpuveckan u ceiuoyenmpuseckas
cucmemsi omcyéma.

23 | Cunei B 5 3aK0H BCEMHPHOIO TArOTEHMA. HUrorosoe

MEeXaHHKe I'paBHTALIMOHHAN MOCTOAHHAS. TecTupoBaHueno Ne 2
Cuna takectn. Cura maxcecmu Ha opyaux no reme «/lMHamMHKa.
naanemax. Ilepeas kocmuueckan ckopocme. 3aKOHbI MEXaHHUKH
Jleuxcenue nebecnvix men u cnymuuxos. Becw | HeiotoHa. Cunibl B
HEBECOMOCTb. MEXaHHKe»

Cunsl ynpyroctH. 3akoH 'yka. JlaboparopHas pa6ota

Cunbl TpeHus. Ne3 «Mamepenue
KECTKOCTH NPYKHHBDY
JlaGoparopuas pabora
Ne 4 «Mamepenue
ko3pduumenta Tpe
CKOJIbKEeHHA)

2.4 | 3axoHbl 7 HUmnynec Tena. MMnyasc cuibl. 3akoH JlaGoparopHas
COXPAHEHHS B coxpaHeHMs umnynbca. PeaktusHoe paGora Ne 5
MexaHHKe JIBHKEHHE. «H3yyenne 3akoHa

Pabota cuabl. MowHocTs. COXpaHeHHs
Kunernyeckas sHeprus. MEXaHWYECKOH
Pabora cunbl TskecTH. [ToTeHUHANbHAR DHEPIHA | SHEPIHH.»
TeNa B rPaBUTaLIMOHHOM none. PaboTa cumbl

ynpyrocty. [loteHuManbHas sHeprus yrnpyro

nepOpMHPOBAHHOrO Tena. 3aKOH COXpaHEHHA

MEXaHHYeCKOH 3HEepPrUH.

2.5 | Crartuka 2 PaBHOBecHe MaTepHanbHOH TOUKH M TBEPAOTO JlaboparopHas
Tena. Buabl paBHoBecus. YcnoBus paBHoBecus. | pabortaNe 6
MomeHT chibl. «H3yyenue

paBHOBECHs Tena
noj AeHCTBHEM
HECKOJIBKHX CHII» .

2.6 | OcHoBul 2 Jlaenenue. 3akon INackans. PapHoBecue

I'HIPOMEXaHHKH HHIAKOCTH M rasa. 3akoH Apxumesa.
Ilnasanue Ten.
Heuoicenue scuoxocmu. 3axon beprynnu.
Vpaenenue Beprynnu.

INonsenenue 1 Hrorosoe

MTOrOB H3YHEeHHS TecTupoBaHueno Ne 3

TEMbI no TemMe «3aKoHbI

«Mexanuka» COXpaHeHHus B

mexanuke. CtaTHka»

3. MonekynspHas 17
(uznka u

TEPMOJHHAMHKA




3.1

OcHoBBI

MOJIEKYTISPHO-
KHHETHYECKOH
Teopuu (MKT)

MonekynapHo-kuHeTH4eckas Teopus (MKT)
CTPOeHHs BEeLIECTBa U €€ JKCepUMEHTATbHBIE
JIoKa3aTesibCcTBa. BpOyHOBCKOE ABHIKEHHE.
Temneparypa u Terooe pasHoecue. Llkans
Lenbcus u Kenseuna. AGcomorHas
TeMIeparypa Kak Mepa cpelHeld KHHeTHYeCKON
JHEPrHH TEIUIOBOTO ABHUIKCHHA YaCTHIL
BelllecTBa.

Cuiibl B3aMMOJCHCTBHA MOJIEKY]l B PasHbIX
arpera'mhlx COCTOAHHAX BELUECTBA. MO.ELEIII:
«UaeanbHbI rasy.

JHasnenue raza. Ceazb MeXKAY AaBNEHHEM H
cpe/lHei KHHeTHUYEeCKOH IHepruei
NOCTYNATENBHOIO TEMJIOBOTO JBHIKEHHS
MOJIEKYJ1 HEATBHOTO rasa.

OcHOBHOE ypaBHEHHE MOJEKYISIPHO-
KHHETHYECKOH TEOPHH HeaIbHOro rasa.
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VpaBHenue
COCTOAHHA raza

VpaBHEeHHE COCTOSHUSA MCAILHOrO rasa.
Ypasnenue Menneneesa-Knaneipona.
Hsonpoueccel. ['a30BbIe 3aKOHbIL.

Jlaboparophas
paboraNe7
«IKCTIEpUMEHTANIbHA
npoBepka 3akoHa I'eii-
Jlroccaka»

3.3

| B3aumHEIe
npeBpalleHus
JKHJKOCTH W rasa

B3anmHble npeBpalleHus KUAKOCTH M rasa.
HachilneHHble B HEHACHILIEHHbIE

napsl. /lagnenue nacvluyeHHoz2o napa.
Kunenue. Brascnocme 6030yxa.

3.4

KuakocTu u
TBep/ble Tena

Mozens cTpoeHus KUAKOCTH.
[ToBepxHOCTHOE HATSIKEHHE.

Cmavusanue u HeCMaiusanue.

Kanunnsaper.

Kpucrannuyeckue U aMmopdHbie Tena.
Mooenv cmpoerus meépovix

men. MexaHu4ecKkue CBOMCTBA TBEP/BIX TeJl.
JKuKHe KpUCTasibl.
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OCHOBBI
TePMOAMHAMHKH

Buytpenuss sHeprus. TepmoauHaMHueckas
cHcTeMa W e€ paBHOBecHOe cocTosHue. PaboTa 1
Teruionepeaaya Kak crnocobbl H3MEHEHHs
BHYTpeHHEeH 3Heprud. KosnuecTso TemioTsl.
TennoémkocTs. @azoseie nepexoosl.

VY pasuenue Terutoporo 6ananca. [lepsbii
3aKOH TEPMOAHHAMHKH.

AnunabatHblit npouecc.

HeobGparuMocTs TEMI0BbIX

npoueccoB. Bmopot 3akon mepMoOuHamuKu u
€20 Cramucmuyeckoe MmoaKosanue.
[peo6pa3zoBaHus SHEPrUH B TEMJIOBbIX
mawuuHax. [Juxi Kapro. KI1]1 rennoBeix ma-
LLIHH.

Ne 4 no Teme
«MonekynspHas
(u3mnka u
TEPMOJAMHAMHKA»

OcHOBBI

JEKTPO/IH-
HAMMKH

16




4.1 | DnexTpocTraTHKa 6 DneKTpUyECKHii 3apa. 3aKoH COXpaHEHHA | KoutponsHas paGota
MEKTPHYECKOTO 3apsja. DNEeKTpPHUECKOoe Ne5 no Teme
p3aumMoeiicteue, 3akon Kynona, «ONeKTpocTaTHKa»
Bruskodeiicmeue u oansnooetcmeue.

HanpssxEHHOCTb ¥ NMOTEHIHAN
EKTPOCTATHYECKOrO MOJIs, CBA3b MEKILY
HHMH.

JIMHWM HANPSIKEHHOCTH M KBHNOTEHUHATLHEIE
noBepxHocTH. [IpuHLMN cynepno3HuHn
IEKTPHYECKUX noneil. PasHOCTb NOTEHLHANOB.
IIpo6ooHuKU U OuaNeKMPUKU 8 INEKMPUNECKOM
none. DneKTpuyieckas EMKOCTb.

KounneHncarop. nepeus anexmpuuecxkozo

noas.

42 | 3akoHsl 7 [MocTosHHbIHM 31eKkTpryecKrit ToK. Chia ToKa. Kontponshas pabora
MOCTOAHHOTO Conpotugnenue. [NocnenosarensHoe 1 Ne 6 no Teme «3akoHsi
TOKa napauie/bHOe COeIMHEHHS MPOBOHHKOB. MOCTOSHHOTO TOKa»

Pabora u MomHOCTE TOKA. 3aKkoH [DKroyns- Jlaboparophas pabota
Jlenua. Ne 8
Onekrpossikyilas cuna (371C). «ITocnenoBarensHoe H
3akox Oma 115 MOJTHOH 21eKTPHYECKOH napasniensHoe .
uenu. COeIHHEeHHA
TIPOBOIHHKOBY
Jlaboparopuas pabora
Ne 9 «M3zmepenne I/1C
H BHYTPEHHETO
COMPOTHBIICHUSA
HCTOYHHKA TOKA.»

4.3 | DnexTpHyeckHii 5 DNeKTpOHHaA MPOBOAHMOCTE METAJIJIOB. Konrponshas
TOK B Paz/IHuHbIX 3aBHCHMOCTDL CONMPOTHB/IEHHS MPOBOHUKA OT pabora Ne 7
cpenax TEMIEPATYPhI. «DNEeKTPHYECKHH

Csepxnposodumocme. TOK B Pa3IHYHbIX
DNEKTPHUYECKHH TOK B MOJTYNPOBOHHKAX. cpeaax»
CobeTBenHan v npUMecHas TNPOBOJAWMOCTH. P-
n-nepexoa. [loaynposoonuxossiii Ouoo,
mpanzucmop. Ilonynpogodnuxoswsie npubopwi.
DNEeKTPUHECKHH TOK B
NEKTPONUTAX. DANeKMpOoUs. .
DneKTpHUecKHii TOK B BAKYYME M razax.
Ihasma.
Peseps 3

11 kaacc (70 uacos, 2 9aca B He1€110)

1. OcHoOBbI 9
INEKTPOAHHA-

MHKH

1.1 | MaruutHoe none | 5 MaruuTHoe none. UHAyKumus MarHHTHOro JlaGoparopHas

nosis. BeKTop MarHHTHOH MHAYKIMH. paborale 1
«Habmopnenue

JlelicTBHE MarHMTHOTO MOJIA Ha MPOBOIHMK C
TOKOM H [IBHJKYLLYIOCS 3apSKEHHYIO YacTHLLY.
Cuna Amnepa. Cuna JlopeHua.

IlpaBusio neroit pyku.

MaruuTHbie cROMCTBA

BewiecTa. Machumuas sanuce unpopmayuu,
OnexmpouzmepumeivHsie npubopbt.

IeHCTBUA MArHHTHOTO
NMOJIA HA TOK»




amrepMeTpa W UM(POBBIX JATYMKOB HAMPAKEHHS U CHIbI TOKA.
Cobnionars npasuia TeXHukH Oe3zonacHocTH npu pabore ¢
HCTOYHHKAMH TOKA.

PaGorath B nape, rpynne npy BbITOJTHEHHH NMPAKTHYECKHX
3a/laHHi.

Haxoaute B suteparype 1 MHTepHeTe uHpOpMALMIO O CBA3H
3JIEKTPOMArHUTHOTO B3aUMOACHCTBUS C XHMHYECKUMM PEAKLIMAMHU
¥ OHoIorHYeECKMMH Npolieccamu, 06 HCTOIb30BaHUM
3NEKTPHYECKUX SBNCHHIH )KUBBIMH OPraHU3MaMH M T. 1.

[OTOBUTH Npe3eHTaLMH ¥ COOOLLEHHS MO U3YYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI [PEACTABIEHBI B y4eOHHUKeE).

Buinoanams donoanumensubie ucciedosamensexue patomst no
UBYHEHHBIM MEMAM (603MOJICHBLE meMbl npedcmasnens 8 yueonuxe).
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DieKTpU4ecKHii TOK B
Pa3nYHBIX cpeaax

JlaaTb onpejeneH1e NOHATHIH: HOCHTEJIN AIEKTPHUYECKOTO 3aps,ia,
MPOBOAMMOCTb, C6EPXNPOBOOUMOCb, COOCTBEHHAS NPOBOJAUMOCTS,
MpHUMECHas MPOBOAMMOCTD, 31IEKTPOHHAS POBOAUMOCTB, AbIPOYHAS
MPOBOAUMOCTb, P-N-TIEPEXO/I, BAKYYM, TEPMORIEKTPOHHAS 3MHCCHS,
TIEKTPOJIN3, rasoBbli pa3pai, peKoMOMHALINA, HOHH3ALIHA,
CaMOCTOATEILHBIH pa3psjl, HecaMOCTOATENNLHBIN paspal, MIAMdA.
Pacno3HaBaTh ¥ ONMKCHIBATH SB/ICHHUA MPOXOXKIEHHS
JNEKTPHYECKOr0 TOKa Yepe3 NPOBOAHHKH, MOITYITIPOBOAHHKHY,
BaKyyM, 3/IEKTPOJIHTBI, rassl.

KauecTBeHHO XapakTepH30BaTh EKTPHYECKHH TOK B cpejie:
Ha3bIBaTh HOCHTENH 3apA0B, MEXaHU3M HX oOpasoBaHus,
XapakTep JABHKEHHA 3apsa0B B JIEKTPHUECKOM T10/I€ U B €TI0
OTCYTCTBHE, 3aBUCHMOCTh CHJIbI TOKA OT HANPSIKEHHA,
3aBHCHMOCTb CHJIbI TOKA OT BHEIIHUX YcaoBHH. Teopemuuecku
npeocKazbiGams Ha OCHOGAHUN 3HAKUL O CIPOEHUU 6ewjecmea
xapaxmep Hocumeneu 3apsaoo6 8 pasiuyHblX CPeoax, 3asucumocnby
CONPOMUBIEHUA NPOBOOHUKOS, NOLIYNPOBOOHUKOE U 3NEKMPONUMO8
om memnepamypel. Ilpusodums npumepst usuveckux
IKCHEPUMEHMOE, AGNRIOUUXC KPUMEPUAMU UCTUHHOCTRU
meopemuyeckux npeockazanuii. OboCHOBbIEAMb U OMCMAUEAMb
CBOU NPEONONONCEHUA.

IMepeuncnsTe OCHOBHbIE MOJIOKEHHA TEOPHH AEKTPOHHOH
MPOBOAMMOCTH METAIIOB. BEIMHCIATDL 3HA4YeHHUA CPeIHEH CKOPOCTH
YNOPAZIOUYEHHOIO ABWKEHHS IEKTPOHOB B METAJLIE MOJ1 JASHCTBHEM
JNIEKTPUUECKOTO M0Jis B KOHKpeTHOH cutyauud. Onpenensrs
COMPOTHBJIEHHE METAJUTHYECKOIO MPOBO/IHKKA NPH JIaHHOH
TeMrneparype.

Oxcnepume HMANLHO UCCIEO06AMb 3ABUCUMOCIb

CONPOMUBICHUS MEMANIUYECKUX NPOBOOHUKOE OM

memnepamypbl.

IIpusodums npumepbl C6ePXRPOBOOHUKOS, RPUMEHEHUA
C8epxXnposoOUMOCH. YmouHame 2panulfol RPUMEHUMOCTU

3axona OMa é cés3u ¢ Cyuecmeosanuem A61eHus
C8epxXnposooUMOCTNU.

[TepeuyHciaTh OCHOBHBIE MOJIOKEHUA TEOPHH
ANEeKTPOHHO-IBIPOYHOH MPOBOJAHMOCTH

MOTYNPOBOAHHKOB. [IpHBOAWTE MPHUMEPB! YHCThIX
MOJIYPOBO/AHMKOB, TIOYNPOBOAHHKOB C JIOHOPHLIMH H
aKLEeNTOPHBIMH PUMECIMH.

DKkcnepumenmaibHo Uccnedos8ams 3a6UCUMOCTNb

conpomugneHus NOIYRPOBOOHUKOE OM memnepamypbl u
oceewyéHoCmu.




U HECKONBKUX TOYEHYHBIX SNEKTPHUYECKHX 3apAZI0B, NOMEHYUANBHYIO
IHEP2UIO ANEKMPUNECKO20 3aPAOA U CUCMEMBL INEKMPUYECKUX
3apAcoe, pa3HoOCTh

MOTEHUHMAIOB, padomy 1eKmpoCmMamuiecKozo nous

,HanpsKeHHe B KOHKPETHbIX CHTyauusx. Cocrasiath

YPaBHEHHS, CBA3bIBAKOIIME HATPSHKEHHOCTh

3JIEKTPUHECKOTO MOJIA ¢ PA3HOCTBIO MNOTEHIMANOB. BoiaucaTs,
HCTIO/IB3YA COCTABICHHOE YpaBHEHHE, HEM3BECTHELIE BETUYHHBI.
H300paxkarh 3KBUIOTEHLIMAIbHbBIE OBEPXHOCTH 3IEKTPHYECKOIO
nonsi. Pacrno3HaBaTe ¥ BOCNIPOH3BOAHTH SKBHITOTEHLIHATLHBIE
MOBEPXHOCTH MOJIS TOHEYHOTO 3apAa, CHCTEMbI TOHEYHBIX
3apAN0B, 3apXKEHHOH IIOCKOCTH,

ABYX (HeckonbKux) NapainenbHelX IUIOCKOCTeH, wapa, cgepsi,
YuruHOpa; OAHOPOAHOTO H HEOJHOPOIHOIO NEKTPHYECKHX MOJIEH.
O6bACHATE YCTPOHCTBO, NPHHLIMI AEHACTBHA, MPAKTHYECKOE 3HAYEHHE
KOHAEHCATOPOB. BbIMHCAATD 3HaUSHHA 3NEKTPOEMKOCTH TLIOCKOr0
KOHJIGHCATOPa, 3apAa/a KOHIEHCATOpa, HanpsayKeH|s Ha o0kiankax
KOHJEHCAaTopa, 1apaMeTpoB IUIOCKOI'0 KOHAEHCATOPA, 3HEPTHH
3/IEKTPHYECKOTO MOJIA 3aPSIKEHHOI0 KOHAEHCATOPa B KOHKPETHBIX
CHTYaLHAX.

Paccuumvieams 06uyio Emrocms cucmembl KOHOEHCAMopos.
Haxonute B UHTepHeTe U NONMOHUTENLHOH HTEpaType
nHdopMaLHio 06 OTKPBITHH NIEKTPOHA, HCTOPHH H3YUEHHUS
3/IeKTPHYECKHX ABNeHHH. [OTOBHTL Npe3eHTaLnH | COOOIIeHHA MO
H3Y4eHHBIM TeMaM (BO3MOXKHbBIE TEMbI NPEICTaB/IeHbI B y4eOHuUKE ).
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3aKOHBI MOCTOAHHOTO
TOKAa

JlaBaTh onpe/eneHue NOHATHH: AMEKTPHUECKUH TOK, CUila TOKa,
BOJIbT-AMIIEPHAs XapaKTePUCTHKA, A/ICKTPHYECKOE CONPOTHBIIEHHE,
CTOPOHHHE CHITBI, JIEKTPOABIKY1IAS cuaa. [TepeuncnaTs ycioBus
CYLIECTBOBaHMA IeKTpHIECKOro Toka. Pacno3naeats
BOCMPOW3BOAMThL ABJIEHUE 3IEKTPHYECKOrO TOKA, AEHCTBHA
3JIEKTPHYECKOro TOKa B MPoBoAHHKe. ODBACHATE MEXaHH3M ABJICHHI
HAa OCHOBAHWH 3HaHHH O CTPOESHHMH BELIECTBA.

Cozdasame KoMNbIOMepPHbIe MOOEAU 3NCKMPUHECKo20 MoKa.
[Tonk30BaThCs aMnepmMeTpoMm,

BOJIbTMETPOM, OMMEMPOM. YHUTbIBATh OCOOCHHOCTH H3MEPEHHA
KOHKPETHBIM NMpUOOPOM U NpaBHIia MOAKIOYEHHS B 3IEKTPHYECKYIO
uenb.

Hcenenopath SKCNEPHMEHTATBHO 3aBUCHMOCTh CHIIbI TOKA B
MPOBOJHHKE OT HANMPHKEHHsA H OT CONMPOTHBJIEHHA NPOBOJIHHKA.
Crpouts rpadHk BOJIBT-aMINEPHOMN XapaKTepHCTHKH. QOpMYIHpOBaTh
3akoH OMa 15 y4acTKa LeNH, YCJI0BHA ero IPHMEHHMOCTH.
CocraBnsaTe ypaBHeHHe, OnMcbiBatolee 3akod Oma s yuactka
LIenH, B KOHKPETHBIX CHTYyalMAX. Beiuucaats, ucnosns3ys
COCTABJICHHOE YPaBHEHHE, HEH3BECTHbIC 3HAYCHHSA BEJIHYHH.,
PaccuuteiraTh 00liee COMPOTHBIEHHE YYACTKA LIEMH NPH
MOCNE0BATEILHOM W NAPA/LIEIbHOM COEAMHEHHAX

TPOBO/IHMKOB, NPU CMEULAHHOM COEOUHEHUU

nposooHUK06. BHIMOMHATE pacyeTsl CHIl TOKOB H HATIPSIKEHHH B
Pa3THYHBIX (B TOM YHCIIE B CJIOMKHBIX) JAEKTPUUECKHX LensX.
DopmyIHpOBaTh M HCTIO/b30BaTh 3akoH JDkoyns-Jlenua. Onpenensite
paboTy ¥ MOLLHOCTb 3NEKTPHYECKOTO TOKA, KOJIHYECTBO TEMIOThI,
BBIAEIAIOILEHCH B MPOBOIHHUKE C TOKOM, MPH 3aJaHHbIX MapaMeTpax.
@opmynupoeats 2akoH OMa Ui NOJTHOH LIENH, YCIIOBHA €r0
npumeHumocTH. CocTaBnaTh ypaBHeHHE, Bbipaxatonee 3akon Oma
JUIA MOJIHOM LIeny, B KOHKPETHBIX cUTyauusX. PaccunTbiBaTh,
MCTIONIb3YA COCTABICHHOE YPaBHEHHE, HEU3BECTHbIC BEJTHYHHBI.
H3MepaTh 3HaUEHHE TEKTPOIBHKYILEH CHIIBI, HANMPDHKEHHE W CHTY
TOKA Ha Y4acTKe LIEMH ¢ MOMOLIBIO BOJILTMETPA,




4. OcHoBbl 16
INEKTPO/IHHAMHKH
4.1 | DnekTpocTaTHKa 6 | JlaBaTh onpe/ieneHne NOHATHIL: EKTPHHECKHI 3apas,

3JIEMEHTAPHbIH 3NIEKTPHYECKHIA 3apall, TOYEUHBIH 3NEKTPHYECKHUIA
3aps/l, CBODO/IHbIM IEKTPUHECKHI 3aps]l, 3/IEKTPHYECKOE 1oIe,
HANPSKEHHOCTE IEKTPHUYECKOTO MOJIS, IMHHH HANPDKEHHOCTH
IEKTPHYECKOTO MOJIA, OAHOPOAHOE JIEKTPHUECKOE MoJIe,
NOTEHLIMAJI 3/IEKTPHHYECKOr0 MOJIs, Pa3HOCTh NOTEHLMAJIOB,
IHEPrus MEKTPHHECKOTO M0JIA, IKBHNOTEHLHATLHASA NIOBEPXHOCTD,
3NeKTPOCTATHYECKAA HHAYKLIMA, MOJIApPH3aLHA IHIIEKTPHKOB,
JU3NEKTPHYECKAs NPOHULIAEMOCTD BELLECTBA, JIEKTPOEMKOCTD,
KoHJeHcaTop. PacnozHaBars, BOCIIPOU3BONTE U HAmOAAT
pazinuHbie criocoObl anekTpH3anuu Ten. OObACHATL BIEHHE
3NIeKTPH3aLIMKA HAa OCHOBE 3HAHHI O CTPOEHHHM BELIECTBA.
OnuceiBaTh U BOCHIPOM3BOAMTE B3aUMOIEHCTBHE 3aPSKEHHBIX TEl.
OnuceiBaTh NPUHLMN JEHCTBUA 31ekTpomeTpa. PopMyIHpoBaTh
3aKOH COXPaHEHUA 3/IEKTPHYECKOTO 3aps/ia, YCJIOBHS €ro
npuMeHUMOCTH. COCTaBNATE YPaBHEHHE, BEIPAXKAIOLLEE 3aKOH
COXpaHEeHHA IeKTPHYECKOro 3apaia, B KOHKPETHBIX CHTYALMAX.
BbIuHCIATB, MCTIONB3YA COCTABIEHHOE YPABHEHHE, HEM3BECTHLIE
BEJTHYHHBI.

®opmynuporats 3akoH KynoHa, ycioBus ero npUMEHHMOCTH.
CocTaBnaTe ypaBHeHHMe, Bblpaxatollee 3akoH Ky/oHa, B KOHKPEeTHbIX
CUTyauusX. BeI4HCIATE, HCTIONB3YA COCTABIEHHOE YPABHEHHE,

TOYEYHOr0 3JIEKTPHYECKOrO 3aps/ia, Onpe/IeNaTh HarnpaBieHHe
BEKTOpA HANMpPHKEHHOCTH B KOHKPETHOH cHTyaunH. POpMyIHpoBaTh
TIPHHLIKIT CYTIEPIIO3KLIMM 1eKTpHYeCcKUX nojed. Onpenensrs
Hanpae/IEHHE W 3HAYEHHE PE3YILTHPYIOLIEH HANPHKEHHOCTH
3MIEKTPUHECKOTrO MO CHCTEMbI TOUSUHBIX 3apaaoB. [Tepeyucaame
CEOUCMEA NUHUT HANPANCEHHOCMU SAEKMPUYECKO20 NOJA.
N306paxkaTh 21€KTPHYECKOE MOJIE C MOMOLLIBK) JIMHHH
HanpsokéHHOCTH. PacnosHasath U M300paXkaTh THHHH
HanpsHKEHHOCTH 1018 TOYEYHOTO 3apA/a, CHCTEMBI TOYEYHBIX
3apAI0B, 3apMHKEHHOH MIOCKOCTH,

NBYX (HeCKONbKUX NApaJLIeNbHbIX IVIOCKOCTEH, wapa, cgepni,
ywiuHOpa; OMHOPOAHOTO U HEOHOPOHOI0 3EKTPHYECKHX MOJIeH.

3HAKH W XapaKTep pacnpeiesieHus 3apaioB.

Onuceisame nogeoeHue nPOGOOHUKOE U OUINEKMPUKOS &
3AEKMPOCMAamuyeckoM Noe HA OCHOBE 3HAHUU O CMPOeHUU
aeujecmsa.

Pacnoznasams u 60cnpou3800umsb A61eHUA

NeKMPOCIMAMUYECKOU UHOYKYUU U NONAPU3AYUU

OUINeKMPUKOS.

Teopemuuecku npedckaspi6amp Ha OCHOBAHUU SHAKUL O CMPOCHUU
sewjecmaa nogedenue nPOBOOHUKOE U OUINEKMPUKOE 6
anexmpuyeckom none. OBOCHOBHIEAMDb U OMCMAUEAMY CEOK0 MOYKY
3peHIu.

Cocmasnsame pageHcmea, CéA3bi8alouUe HanPANCEHHOCMb
INEeKMPUYECKO20 NOIA 6 OUINEKMPUKE C HANRPAHCEHHOCMbIO
BHEUIHe20 INEKMPUYECKO20 NONR. Boruuciame, ucnhonwb3ys
cocmagnentHoe ypasHenue, Heu3geCcmusie GeNuUHbl.

Onucvieame npuHyun OEUCMEUsn 31eKmpocmamuyecKoi 3aujumoi.
OnpenensaTs NOTEHLHAN AEKTPOCTATHYECKOrO MOMA B JaHHOH TOUKe

1018 OJIHOr O

HEM3BECTHbIE BEIHUHHBI. BeiunciaTh 3HauCHHE Hal'lpjl)i(éHHDCTH noJA

Onpeaensats M0 THHUAM HANPSHKEHHOCTH HEKTPHHECKOTO Mo .




3.5

OCHOBbBI
Tepmonnuamnxn

| JlaBaTh onpeaeneHue NOHATHIA: TEPMOAMHAMUYECKAS CHCTEMA,

H30/IMPOBaHHAsA TEPMOJAHHAMHYECKAs CHCTEMA, PABHOBECHOE
COCTOSIHHE, TEPMOIHHAMMYECKHUH MMPOLIECC, BHYTPEHHAA 3HEPrus,
BHYTPEHHSAS JHEPIHA HICATBHOrO rasa, TEMI0EMKOCTb, KOJHYECTBO
TEMIOThI, YAeIbHAs TEIUIOTA MIABIEHUS, yAeTbHAS TernaoTa
napooGpa3zoBaHus, y/lelbHas TerioTa CropaHus Tonauea, pabora B
TepMOAHHAMMKE, aduabamnuviii npoyecc, oOpaTuMbIi npouece,
HeoOpaTHMBIH MpoLece, HarpeBaTesib, XOJI0AWILHHK, paboyee Teno,
Ternopoi asurarens, KI1J] tennororo asuratens. Pacnosnaeate
TEPMOIHHAMHHECKYIO CHCTEMY, XapaKTepPHU30BaTh €€ COCTOAHHE H
MpOLECcChl U3MEHEHHS COCTOAHHSA.

IIpusooume npumepsl mepMOOUHAMUYECKUX CUCTNEM U3 KypCa
Ouon02uU, XaPAKMepPU3068amy Ux, ONUCHIBAMb UIMEHEHUR
COCMOAHUN.

OnwuceiBaTh cNOCOObI H3MEHEHHA COCTOAHHS

TEPMOAMHAMHYECKON CHCTEMBI MYTEM COBEpLUEHUA

MexaHu4eckoi paboTsl v npu Tensonepesade. CocraBisTh
ypaBHeHHe Teru1oBoro 6anaHca B KOHKpPeTHOH

CHTYalMH. BerMUCNATE, HCMONB3YS COCTABIGHHOE YPaBHEHHUE,
HEH3BECTHBIC BEJTHUHHBI.

Pacnosnasams hazoevie nepexodsl nepeozo poda u cocmasiame
ypasnenus Ons Pazoewix nepexodos. Bulyuciamn, Ucnoib3ya
cocmasieHHble YpasHenus, neusgecmubie geauqunsl. Onpenenats
3HAYCHHUA BHYTPEHHEH 3HEPruM MEeabHOrO ra3a, H3MeHEeHHe
BHYTPEHHEH 3HEepPruM HaeanbHoro raza, paboTsl WeanbHOTo rasa,
paboThl Ha HAEANBHLIM ra30M, KOJIHYECTBA TEILIOTh B KOHKPETHBIX
curyauuax. Onpenenste 3Hauyenne paboThl UIEATLHOrO rasa no
rpaMKy 3aBHCHMOCTH JIaB/IieHHsA OT 00béMa npu uzobapHoM
npotiecce.

Onucvigams 2e0MemMpuU1ecKull CMbICI pabomst u

paccuumeiBams eé 3HaveHue no Zpaguxy 3asuUCUMocmu

oasieHus udeaisHozo 2aza om 0bvéma. PopMyIHUpOBaTh

nepBblif 3aKOH TepMOAMHAMHKH. COCTaBIATh YPaBHEHHE,
OMHUCLIBAIOLIEE MEPBLIF 3aKOH

TEPMOMHAMHUKH, B KOHKPETHBIX CHTYALMAX /1Sl H30TIPOLIECCOB B
HaeasbHOM rase. BelYMCIaTh, HCTIONIBE3YA COCTABIEHHOE YPaBHEHHE,
HEU3BECTHbIC BETHYHHBI,

Paznuuath oOpaTHMble H HeOOpaTUMBbIe MPOLIECCHI.

IMoarsep:aare npuMepamMu HeoOpPaTHMOCTh TEIUIOBBIX

MPOLIECCOB,

Dopmyruposams 8mopou 3aKoH MePMOOUHAMUKY, HATLIEANb
2panuyel 20 NPUMEHUMOCTY, 0OBACHAMb €20 CMAMUCMUNeCKUll
xapaxmep.

ITpuBOANTE NpUMEpPBI TENIOBBIX ABUTaTE/eH, BLIENATE B IPHMEpax
OCHOBHbIE YaCTH JBUraTesIe, OMHUCHIBATL MPHHLKN AEHCTBHUA.
Boiuncnates 3nadenns KI1J1 reruioBoro aBurarens B KOHKPETHBIX
cutyauusx. Onpedensms snavenusn KIT/] meniosozo osuzamens,
pabomaiowyezo no yurry KapHo, 6 KOHKPemHbiX Cumyayusix.
T'omoeumpe npezenmayuu u coodbuyeHus o U3Y4eHHbIM Memam
(603MO0ICHBIE MEMbL NPeOCMAaGielbl 6 yuebHuxe).

Cozoasame komnblomeprsie Modeau menioevix mawun. Haxonurs B
nuteparype 1 MurepHete HHOpMaLHiO 0 npod/ieMax 3HePreTHKH U

SHEPreTHKH H OXpaHe OKPYKaloLlel cpelbl, BECTH JHAION, OTKPHITO
BBIPaXaTh M OTCTAMBATh CBOIO TOYKY 3PEHHS, BBICTYLUHBATL MHEHHE
OMINOHEHTA.

OXpaHe OKpykatoweit cpeabl. Y4acTBOBaTh B IMCKYCCHU O npoﬁneuax
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JKMAOKOCTH H TBEp/bIE
Tena

[TepeuucasTb CBOHCTBA KHAKOCTH H OOBACHATL HX C MOMOLIBIO
MOJIENIH CTPOEHHS JKHAKOCTH, co3aHHOM Ha ocHose MKT. Jlapats
OMNpeaeIeHHE MOHATHH: CHJla MOBEPXHOCTHOIO HATAKEHMUS,
KO3(hDHILIMEHT OBEPXHOCTHOTO

HATAKEHUSA, HOBEPXHOCTHAA IHEPRUA.

Pacno3naBarb U BOCMPOU3BOANTE MPUMEPHI MPOABJIEHHS
AEHCTBUS CHJIbI IOBEPXHOCTHOTO HaTsmkeHus. Onpedensims

CULY NOGEPXHOCMHOZ20 HAMANCEHUR,

KO3ghghuyuenm noepxHoOCMHO20 HAMAICEHUA, NOBEPXHOCMHYIO
IHEPSUIO HCUOKOCINU 6 KONKPEMHBIX CUMYAYURX.

Paznuyams cmavusarowue u He CMAvusaouyue noGepxXHoCcmy
HCUOKOCTU.

ObvACHAMb NPUYUHY OBUNCCHUA HCUOKOCTU NO KANULIAPHBIM
mpy6ram.

Paccuumoieams 6bicomy ROOHAMUA (ONYCKAHUA) HCUOKOCIU HO
Kanuuspy.

Lasame onpedenenue nOHAMUL: KPUCMALIUYECKOE MeNo,
amopghHoe meio, aHuzOMpPoONus.

HasbIBaTh CXOJACTBA H pa3zIi4Hs TBEPABIX TEN, aMOP(HLIX TEN,
KUAKHX KPHCTANJIOB.

IMepeuncnaTts CBOHCTBA TBEPABIX TEN ¥ OOBACHAMS UX C HOMOWBIO
Modenu cmpoeHus. Jlemoncmpuposeamy 0COOEHHOCMU CMPOEHUA
KPUCMAINUYECKUX u aMop@ublx meéposix men, uchoib3yi 06vémmsie
Modenu kpucmannos. IIpueooums npumepsi npoYeccos,
NOOMEEPHCOAIOUUX CXOOCMBO U PAINUYUA CEOUCTNE
KPUCMQIIUYECKUX U AMOPPHHBIX MEEPOLIX me.

Haxooume ¢ Humepneme u oonornumensHou 1umepamype
ceedeHus 0 CBOUCMBAX U NPUMEHEHUU KPUCMALIUYECKUX U
amop@uvlx Mamepuanoe.

T'omosums npezenmayuu u coobujeHun NO U3YYEHHBIM MEMaM
(603MOMUCHBIE MEeMbL npedcmagnelb 6 yiebHuKe).

JaBatb onpeneneHHe NOHATHH: TePMOJAHHAMHYECKAA CHCTEMA,
W30/TMPOBaHHaA TEPMOJAHHAMMYECKAs CUCTEMA, PABHOBECHOE
COCTOSIHHE, TEPMO/IMHAMHYECKHH NpPOLIece, BHYTPEHHAS JHEPri4,
BHYTPEHHAS JHEPrus WIeaNbHOrO rasa, TerIoEMKOCTb, KOJHYECTBO
TEIUI0Thl, YA/bHAS TEIIOTA MIABJIEHHS, Y/Ie/IbHAs TEIUoTa
napooOpa3oBaHus, yejibHas TeoTa CropaHHs TOIUIMBa, paboTa B
TepMOAUHAMUKE, aduabamusiil npoyecc, 06paTUMBII nporecc,
HeoOpaTHMBIii npoliecc, HarpeBartelib, XONOAUILHUK, pabouee Teno,
TeruioBoii asurarens, KI1J{ rennosoro asurarens. PacnosHasars
TEPMOAHHAMHYECKYIO CHCTEMY, XapaKTepHU30BaTh €€ COCTOAHHE H
npouLecckl H3IMEHEHHs COCTOAHHS.

IIpusooums npumepsbl MepMOOUHAMUYECKUX CUCTHEM U3 KYPCa
buono2uu, Xapaxmepuzoeame Ux, ONUCHIEAMb UIMEHEHUA
cocmosHui.

OnuceiBaTh crocoObl H3MEHEHHS COCTOSHUS
TePMO/JUHAMHYECKOH CHCTEMBI ITYTEM COBEPILEHHA
MexaHu4eckoH pa6oTel ¥ npu Teruonepeaaye. CoctariiTk
ypaBHeHHe TeruioBoro 6anaHca B KOHKPETHOH

CUTyaluH. BeIYMcaTh, HCNONB3Ys COCTABNIEHHOE YPaBHEHHE,
HEH3BECTHbIE BEJIHYHHEI,
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H3mepats TeMnepaTypy AHAKOCTH, ra3a jKHAKOCTHBIMHU H
undpoBbiMH TepMoMeTpaMu. PaboTtaTe B nape, rpynne npu
BBITIOJTHEHHH MPaKTHYECKHX mauuﬁ.

Haxoautb B nononnutensHoi aureparype 1 Mureprere
CBEJIEHHH 1O HCTOPHH pa3sBHTHA ATOMMCTHYECKOH TEOPHH
CTPOCHHS BELECTBA.

Ypasrenue
COCTOAHHA rasa

CocTaBinsaTh YypaBHEHHE COCTOSHHA HACAIBHOIO ra3a H ypaBHEHHe
MenaeneeBa-Knaneliposa B KOHKPETHO#H CHTYallHH. Boi4ucasaTh,
MCIIONB3Ys COCTABIEHHOE YPABHEHHE, HEH3BECTHBIE BEJIHYHHBI.
Pacnio3znasats M ONUCHIBATL H30MPOLIECCH! B HAEAIBHOM rase.
Ipoznozuposams ocobennocmu npomexanus U3oNpoYeccos 8
udeaibHOM 2a3e HA OCHOBE YPABHEHUN COCMORHUA UOEATbHO20 2a3a
u Menoeneesa-Knaneiipona. ObocHoewi6ams u omcmaueans céou
NpeononodCeHUA.

DopMyIMpPOBATh ra30BbIE 3aKOHbI H ONPEEIATh IPAHHLbI HX
npuMeHUMOCTH. COCTaBIATH YPABHEHHUS [UIA UX OMHCAHHSA.
BbruuenaTh, UCNOMbL3ys COCTABIEHHOE YpaBHEHHE, HEH3BECTHbIE
BEJIHYHHBI.

[pencransaTe B BUAE rpadHKOB H30XOPHBIH, H300apHbIH H
H30TepMHUecKkHii npoueccel. OnpenenaTs no rpadukam

XapakTep npouecca H MakponapaMmeTpbl HACATBHOTO rasa.
Hcenedosams 5kcnepumenmansHo 3a6UCUMOCINU MEICOY
Makponapamempamu npu U3ONpoYeccax é 2ase.

WamepaTs napneHue BO3ayXa MAaHOMETPaMH H LH(DPOBLIMH
NaT4YHKaMH [aBIE€HHA ra3a, TeMneparypy rasa 1) JKuJKOCTHBIMH
TEPMOMETPAMH H LIM(DPOBBIMU TeMMEPaTypPHEIMH JaTYHKAMH, 00BEM
rasa 2) ¢ nOMOUIbIO CHIb(OHA.

PaGotarte B nape, rpyrre npH BBIMOJHEHHH NMPAKTHYECKHX
3aJlaHHH.

Haxoauts B nuteparype u MHrepHere nHpopMaLmio no
3a/1aHHOH TeMe.

T'OTOBUTH Npe3eHTaLWH W COO0IIEHHS M0 W3YYEHHBIM TEMaM
(BO3MOKHBIE TEMBI TTPECTABIIEHBI B YHeOHUKE).

IIpuMeHATh MOJIENb MAEATHHOTO rasa 18 OMHCAHHS MOBEACHHUS
peanbHbIX ra’oB.
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BzaumHbie
npeBpallieHHs
WKMIKOCTH M rasa

[Hasate onpeneneHue NOHATHH: HCNapeHHe, KOHIEHCALMA, KUITEHHE,
JMHAMHYECKOE PaBHOBECHE, HACBIILEHHBIH Nap, HEHACKILIEHHBIH nap,
KpUmuueckan memnepanypd, memnepamypa Kunenus, abconomnan
G1AICHOCTIL BO30YXA, NAPYUANLHOE OABNCHUE, OMHOCUMEIBHAA
GNANCHOCb 6030YXA, MOYKA POCHI.

PacniosnaBatb, BOCNPOM3BOAMTH, HAOMIOATE ABICHHA:

HcnapeHue, KOHASHCALMs, KHITEHHe.,

Onucwisams ceoticmea Hacviujenroz2o napa. Cozoasams

| KOMNBIOMEPHBIE MOOEIU OUHAMUYECKO20 pasHosecus. Hamepsamo

GAADCHOCTTD 6030YXA C NOMOWBIO 2USPOMEMPA U RCUXPOMEmMPA.
Onucvieams yempoticmao cuepomempa u ncuxpomempa. Onpedensims
OMHOCUMENBLHYIO BAANCHOCHIL NO RCUXPOMemPUYecKkoli mabauye.
Onpedensme abconomuyio 61ax3cHOCMb 6030yXa, RAPYUATLHOE
oagnexue, OMHOCUMENbHYIO BIANCHOCMb BO30YXA, MOYKY POCHL 8
KouKpemubix cumyayusx. Haxooumv e numepamype u Humepneme
uHgopmayuio, 20MosUMe NPE3EHMAYUU U COODUJCHUR O BIUAHUU
GRAICHOCINU B030YXA HA NPOYECCHI HCUIHEOCAMENbHOCIIU YeN06eKA.




[MoaBseneHne WTOTOR
H3YYEHHS TEMBI

| OnKCHIBATS MEXAHUYECKYIO KAPTHHY MHpa. [Tepeuncists 00beKTsl,

MOJIE/IH, ABJICHHA, ¢H3lﬂCCKHB BE/IHYHHDbI, 3aKOHbI, HAYYHbIC

«MexaHHKa» (hakThl, CPeICTBA OMHCAHMS, PACCMATPHBAEMBIE B KIACCHYECKOH
mexaHuke. GopMynupoBarth npamMy1o ¥ oOpaTHyio 3a1aum
MEXaHHKH. YKa3biBaTh rPaHHLIbI TPHMEHHUMOCTH MOJEIECH H
3aKOHOB KiaccH4eckoi Mexanuku. HasbiBaTe npumMepsbl
MCIOJIb30BAHUA MOJIE/IEN M 3aKOHOB MEXAHHKH U1 ONUCAHHA
JBHXEHHS peajlbHbIX Tel.
3. MonekynspHas 17
uzuka v
TEPMOHHAMHKA
3.1 | OcHoBbl [ 2 JlaBatb onpeze/eHHE NOHATHI: TETMJIOBbIC ABIEHHS,
MOJIEKYJIAPHO- MaKpOCKOMHMYECKHe TeJia, TeIyIoBoe ABWKeHHe, OpPOyHOBCKOE
KHHETHYECKOH aswkenue, 1uddy3ns, OTHOCHTEIbHAS MOJIEKY/IIpHas Macca,
Teopuu (MKT) KOJIM4ECTBO BELLECTBA, MOJIAPHAA Macca, MOJIEKyJla, Macca

MOJIEKY/IbI, CKOPOCTb JIBHXKEHHS MOJIEKYIIbI, CPEIHASL
KHHETHYECKas SHePrus MOMEKY/Ibl, CHIIbl B3aUMOJEHCTBHS
MOJIEKY/I, HAaIbHbIH ra3, MUKPOCKOIIMYECKHE NapamMeTphl,
MaKpOCKOMHYECKHE MapaMeTphl, 1aBlieHue rasa, abcomoTHas
TeMmneparypa, Tersiosoe pasHosecue, MKT.

IMepeuncaTs MUKPOCKOTTMYECKHE H MAKPOCKOTTHYECKHE

| mapaMeTpel rasa.

[Mepeuncnare ocHoBHbie nonokeHus MKT, npuBoanTs npumepsl,
pe3yJibTaThl HAOMOAEHHH U OMMCHIBATH IKCTIEPHUMEHTI,
J0Ka3bIBAOIIHE HX CMpaBeUTMBOCTL. Pacno3HasaTe H ONIMCHIBATE
ABJICHUS: TETUIOBOE ABIKEHHE, OpOYHOBCKOE ABHKeHHE, TH(DY3HA.
Bocnpou3eoauTs H 00BACHATH OMBITHI, IEMOHCTPHPYIOLLHE
3aBHCHMOCTb CKOPOCTH AH(QY3HH OT TEMNEPATYpPbl H arperaTHOro
cocrosHus Beuectsa. Habmonars auddyzunio B JKUAKOCTAX M razax.
Hcnonb3oBaTh NOMyYeHHBIE HA YPOKAX XMMHH YMEHHUS ONpPEJENATh
3Ha4YEHUA OTHOCHTEILHOH MOJIEKYIAPHOH MAcChl, MOJIAPHOH
MAacChl, KOJTMYECTBA BELIECTBA, MACChl MOJIEKYITbl, (DOPMYIHPOBAThH
(huzuyecKHil cMbIC NOCTOAHHOW ABoraapo. Onuceieams Memoobl
onpeodeneHus pasmepos MONexyl, CKOPOCmMu MOEKYI.

OueHHBaTh pa3Mep MOJIEKY/IbI.

OO6bsCHATE OCHOBHBIE CBOMCTBA arperaTHbIX COCTOAHHH

BerecTsa Ha ocHose MKT.

Cozdasame KOMNbIOMEPHLIE MOOEIU MENI0B020 OBUNCEHUA,
OPOYHOBCKO20 OBUdICEHUA, ABNEHUA OUDDY3UU 8 MBEPOBLX, HCUOKUX
u 2azoobpasHelx meaax, onsima Ileppena. OnKMcbIBaTh MOJEND
«uaeanbHbIH ra, onpedenams 2panuybi e¢ NPUMeHUMOCTY.
Cocrasnate ocHoBHOe ypaeHenne MKT uaeanbHoro rasa B
KOHKpeTHO# cuTyauuu. Onpeaensts, HCNOAb3yA COCTABIECHHOE
YPaBHEHHE, HEU3BECTHBIC BEJTHYHHBI.

CocTaBiaTe ypaBHEHHE, CBA3BIBAIOLICE /1aBICHHE HOEANBHOTO rasa
CO CpeiHeH KMHETHYECKOH 3HEepPrueil MoJIeKy/1, B KOHKPETHOM
curyaumd. Onpeaenars, MCNOJIb3ys COCTABICHHOE YpaBHEHHE,
HEH3BECTHbIE BE/THYHHBI.

OnmceiBath cnocoOkl H3MepeHus Temnepatypsl. CpaBHHBaTL
wkansl KensBuna u Lenscus.

CocTaBnaTe ypaBHEHHE, CBA3bIBatOLIee aOCOMOTHYIO TEMIIEPATYPY
HIeanbHOrOo ra3a co CpeHel KHHETHYECKOH SHepruei MoseKkys, B
KOHKpeTHOM cuTyaunH. OnpeaensaTs, HCMOJIL3YA COCTABIEHHOE
ypaBHEHHE, HEH3BECTHbIE BEHYHHBI. COCTABNATL ypaBHEHHE,
CBA3bIBAIOLIEE JABICHHE HCAILHOrO rasa ¢ abcomoTHoH
TEMMNEpaTypoi, B KOHKpeTHOH cuTyaluud. OnpenensrTh, HCMONL3YS
COCTARJIGHHOE YPABHEHHE, HEU3BECTHBIE BE/THYHHBI.




QopMyNHPOBATh 3aKOH COXPaHEHHS MOJHOH MEXAHHYECKOH SHEPIHH,
Ha3bIBaTh FPaHHLIBI €0 MPHMEHHUMOCTH.

CocTaBnsaTh ypaBHEHHsl, OMHCHIBAIOLIHME 3aKOH COXPAHEHUS MOJTHOH
MeXaHW4eCKOH JHepruM, B KOHKpeTHO#H cuTyalu. Haxonuts,
MCTIONb3Ys COCTABIEHHOE YPABHEHHE, HEM3BECTHBIE BEJIHUHHBI.
Co3naBarth CHTYaLIMH, B KOTOPBIX MPOABIAETCHA 3aKOH

COXpaHeHHs MOJTHOH MeXaHW4YeCKOH YHepruH. BeInoaHATL
IKCMEPUMEHTAIBLHYIO MPOBEPKY 3aKOHA

COXPaHEHHs MEXaHHUYECKOH dHEePruu. BeINoHATE KOCBEHHBIE
H3MEPEHHA HMITYJ1bCA Tena, MEXAHHYECKOMH 3HEPIryuM TEAa, paﬁorm
CHJIbI TPEHHS.

PaGoTate B nape, rpynre rpH BbINOJIHEHHH NPAKTHYECKHX
3aJaHHH.

[TpMeHsTh 3aKOHBI COXPAHEHHS UMITYJIBCA H MEXAHHYECKOH
SHEPruH JUTA ONHUCAHHA JIBHYKEHHS PEaIbHBIX TeJl.

2.5

CrarTuka

JlaBaTb onpezeneHHe NOHATHIA: paBHOBECHE, YCTOHUHBOE
paBHOBECHE, HEYCTOWYMBOE paBHOBecHe, Oe3paninyHoe
paBHOBECHE, TLIEYO CHIIbl, MOMEHT CHJIbL.

HaxoauTe B KOHKPETHOH CHTYaLMH 3HAYEeHHs NUIeda CUIb,
MOMEHTA CHJIbI.

[lepeuncnsTh yC/IOBUS PABHOBECHS MaTepHA/IbHOM TOYKH W TBEPAOIO
tesia. COCTaBnsATh YPABHEHHS, OTTMCHIBAIOLIHE YCIIOBHA PABHOBECHS,
B KOHKPETHBIX CHTyalusaX. OnpeaensiTe, HCMOb3ys COCTABIEHHOE
ypaBHeHHe, HeW3BeCcTHble BeTHYHHBI. Pacno3nasats,
BOCTMPOM3BOAMThL H HAOMONATE PA3IUYHbIE BHIbI PABHOBECHS Tel.
H3mepaTh CHITY ¢ MOMOLIBIO MPYKUHHOTO JINHAMOMETPA M
uM(POBOro AaT4yMKa CHIIbl, H3MEPATH TJ1edo cuikl. PaboTars B nape,
rpynne MpH BbIMOMHEHHH NMPAKTHYECKHX 3aaaHui. Haxoauts B
AOTIONTHUATENLHOM TuTepaType u HHTepHeTe nudopmalmio o
3HAYEHHUH CTATHKHM B CTPOMTENILCTBE, TEXHUKE, ObITY, 00BACHEHHE
dopmbl 1 pazmepoB 06BEKTOB MPUPOALI. [[OTOBHTE Npe3eHTaLMK U
cOODOLUEHHS, BbINOIHAMD UCCIe008ameNbCKUe pabombl TIO 3aJaHHBIM
TeMam.

PaBoraTh B nape npH BLINOAHEHHH J1abopaTopHOH paboTkl.

2.6

OcHOBBI
rHIPOMEXaHHKH

[ 3%

JlaBath onpeaeneHue NOHATHIA: HEC)KHMAEMas JKUIKOCTb,
PaBHOBECHE JKHIKOCTH H ra3a, F’HApOCTATHYECKOE [IaBJIEHHE,
JaMuHapHoe meyenue, mypoyienmH1oe meyenue.

Pacnosnasame, 60cnpouseooums u Habaiooams 1AMUHGPHOE U
mypoynenm1oe meyeHue HUOKOCmi.

HaxonuTte B KOHKPETHOH CHTYalLlHH 3HaYEeHHUS JaBleHHs B
MOKOSALIEHCH XKHAKOCTH MM rase.

®opmynupoars 3akoH [Tackang. [Tpumensts 3akon INackans aus
00BACHEHHS MMPOCTATHYECKOTO NMapanoKea, Ais o0bICHEH!S
MIPUHIMNA ASHCTBUA MMPABIHYECKOrO Npecca U BhIYHC/ICHHA
napameTpoB npecca.

@opMyTHpPOBaTh 3aKOH Apxumena. [IpuMeHATh 3aK0H ApxumMena uis
pelieHus 3aaa4. PaccunThIBaTh MIOTHOCTH T€Ja M0 €ro MOBEACHHIO B
KUAKOCTH. OnpenensTs BOZMOXKHOCTL NN1aBaHUA TEA.

Cocmasname ypasrenue BepHyiIu 6 KOHKPEMHBLIX CUMYAYUWIX.
Onpedensmb, UCNONL3YS COCMABNCHHOE YPABHEHUE, HEU3BECHbIE
BEAUMUHbI.

|
IIpusooumse npumepel, UIRIOCMPUPYIOUfUE GHINOIHEHUE

ypasrenus bepruyniu. Ilpumenams ypaenenue beprynau ona
ONUCAHUA OBUNCEHUA HCUOKOCTNU 6 PACMEHUAX U IHCUBHIX
opeanusmax. Haxooume 6 donoanumensnoi iumepamype u
Humepneme unghopmayuio 06 UcnoIb308aHUU YPAGHEHUA
Bepuynnu 6 mexruxe u Obimy.




PacnosnaBaTth, BOCTIPOH3BOANTL, HAOMIOAATE ABIEHHS CYXOro
TPEHUS MOKO, CKOJILKEHHA, KaUeHHA, ABJIEHHE COMNPOTHBIEHHUA
NMPH OBHXKEHHH TE/1a B XKHIAKOCTH HJIH rase, HBMBP!IT]: H
n306paskaTe rpaduyeckn CHIIbl TPEHHS MOKOH, CKOJbKEHHA,
Ka4CHUA, AHUAKOro TPEHHA B KOHKPETHBIX CHTYallHAX.
Hcnonb3osars GopMyny 1S BbIMHCIEHHS CHITbI TPEHHA
CKOJIBXKEHMS MPH pelLleHnH 3anay. Buisensms sxcnepumenmansho
BENUYUHBL, OM KOMOPHIX 3A6UCUM CULA MPEHUR CKONbICEHUA.
H3mepaTh CHITY TAXKECTH, CHITY YNIPYrOCTH, BEC TeNla, CHIY TPEHHS,
ynHHeHHe npyKuHbl. OnpesensTs ¢ NOMOIBI0 KOCBEHHBIX
H3MepeHHil HKECTKOCTb NPYKHHBI, KO3QPHLHEHT TpeHHS
CKOJIbIKEHMA.

PaGorare B nape npu BbINOJHEHHH NPAKTHYECKHX 3a1aHH .
Haxoauts B nononuurensHoi nureparype u MurepHere
MHOOPMALIMIO O BKJIA/Ie pasHbIX YHEHBIX B Pa3BUTHE MEXAHHKH.
['oToBHTE Npe3CHTaALHH H COOGLI.IEHHH Mo W3Y4EHHBIM TEMAM.
[TpUMEHATH 3aKOHbI IHHAMHKH JUIS OTNUCAHMS JIBIKEHUS PeallbHbIX
TeN.
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3aKoH coxpaHeHHs B
MEXaHHKe

JlaBaTb onpejeneHHe NOHATHIA: HMITYJILC MATEPHATLHON TOUKH,
HMIYJILC CHJIBI, MMITYJIEC CHCTEMBI TEJI, 3AMKHYTas CHCTEMa Tell,
PEAKTHBHOE BHKEHHE, PEAKMUEHAR CUIA. .
Pacno3zuaBsats, BOCTIPOM3BOAMTS, HAOMIONATE YIPYTHE H
Heynpyrue CTONKHOBEHHS TeJl, PeaKTHBHOE JIBHKEHHe.
HaxoauTh B KOHKPETHOH CUTYALIWH 3HAYEHHA UMITYJIbCA
MaTEPHAILHOH TOYKH H HMITY/IbCA CHITBI.

DOopMYITHPOBATH 3aKOH COXPAHEHHS UMITYJIbCA, TPAHHILBI €ro
MPUMEHHMOCTH.

CocTaBnsaTs ypaBHEeHHS, ONKUCHIBAIOLINE 3aKOH COXPAHEeHHS
MMITyJIbCa B KOHKpeTHOH cuTyaiui. Haxoaurts, Henosibsys
COCTaBJICHHOE YpaBHEHUE, HeH3BeCTHbIE BeinunHbl. Co3nasats
CHTYALIHH, B KOTOPBIX MPOABIAETCH 3aKOH COXpPaHEeHHs
HUMITyJILCA.

Haxoauts B nononnurensHoi nureparype 1 Mutephere
HHGOpMALHIO M0 3a/1aHHOH Teme. ['OTOBHTE Npe3eHTaLHK U
coo0uIeHHs NO U3YYEHHBIM TeMaM (BO3MOXHBIE TEMBbI
npeacTaBneHsl B yuebHuke).

TOTOBHTB Mpe3eHTalMH U COOOLIeHHS O NOJETaX YeIOBeKa B KOCMOC, O
JNOCTHXKEHHAX Halllei CTpaHbl B OCBOEHHH KOCMHMYECKOro
MpOCTpaHCTBA. .
PaGotath B mape M rpynmne npH BbINOJHEHHH MPAKTHYECKHX
3aaHHi.,

Jlasats onpezesneHue NOHATHIA: paboTa CHIIbl, MOLIIHOCTS,
KHHETHYECKas JHEeprus, NoTeHLUHanbHan SHeprus, noiHas
MeXaHHYeCKas 3Heprus, H30JIMPOBAHHAS CHCTEMA, KOHCEPBATHBHAS
cwia. BbIYHCIATE B KOHKPETHOH CUTYALIHH 3HaYeHHs QH3HYECKHUX
BeJIHYMH: paboThl CHITbI, pabOThI CHIIbI TSIKECTH, paboThl CHIIBI
ynpyroctu, paboTbl CH/IbI TPEHHS, MOLLHOCTH, KHHETHYECKOH
IHEPrUH, H3MEHEHHS KHHETHYECKOH JHEPrHH, MOTEHUHATBHOM!
SHEPrHM TeJl B FPABHTALIMOHHOM M0J1e, NOTEHLMAILHON SHEPruM
ynpyro nehopMHpPOBAHHOTO TeJa, NOMHOH MEXaHWYECKOH IHEPrHH.
CocTaBiaTh ypaBHEHHA, CBA3bIBaOIIHE pabOTY CHIIbI, JAeHCTBYIOLIEH
Ha TeJI0 B KOHKPETHOH CHUTYaLIWH, C H3MEHEHHEM KHHETHYECKOH
3Hepruu Tesia. HaxoauTh, UCNosb3ys COCTaBIEHHOE YPaBHEHHE,
HEH3BCCTHLIC BCJIHYHHBI.




@opMyIMpOBATH MEPBLIA, BTOPOii ¥ TpeTHi 3akoHbl HbioTOHA,
YC/IOBHA HX NPHMEHHMOCTH.

Beisensame yemottuusble nosmopaiowuecs ceazu Mencoy
YCKOpeHuem meada u Oeticmeyioweli Ha He2o CUNON.
Vemanasnusams pusuveckuii cmuicn kospguyuenma
NPONOPYUOHANLHOCIU 6 BbIARNCHHOU CEA3U (BEIUNUNA,
obpamuan macce mena).

Vemanasausame mpemuii 3axon Helomona
IKCNEPUMEHMANBHO.

[TprmensTh nepBbiid, BTOPO# ¥ TpeTHi 3akoHbl HeloTOHa NpH
PeLIEeHUH PACHETHBIX U IKCHEPUMEHMATLHBIX 3A0ay.
Obocrossisames 603IMONCHOCTNb NPUMEHEHUS BMOPO20 U MPEMbe20
saxono6 Helomona 6 2eoyenmpuyeckou cucmeme omcuéma.
Haxooume 6 oonoinumensroti numepamype u Humepneme
uHopmayuio, NOOMEepICOAOWYIo 6paujerue 3emiu.
®DopMyHpPOBaTH NPUHLIKI OTHOCHTENBHOCTH ["annnes.
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CHJibl B MEXaHHMKE

[TepeumcnsTe BUAbI B3aMMOACHCTBHUA TEN H BH/IbI CHJI B

MEXaHHKeE.

JaBatb onpeje/ieHHe NOHATHH: CHIA TAKECTH, CHIA

YNPYrOCTH, CHIIa TPEHHA, BEC, HEBECOMOCTb, NepezpysKa,

nepeas KOCMU4ecKds CKopocnib.

DopMyIHpOBaTh 3aKOH BCEMHPHOr0 TATOTEHHA W YCIOBHA €ro
NPHMEHHMOCTH.

HaxoauTs B 10N0NHHTENbHO#M HTepaType # MnTepHeTe
HH(popmaumio 06 oTKpeITHH HBIOTOHOM 3aKOHA BCEMHPHOTO
TATOTEHHS, @ MAKHCE UHPOPMAYUIO, ROZBONAIOULYIO PACKDBIMb JO2UKY
HAYYHO20 NOZHAHUA NPU OMKPLIMUU 3AKOHA BCEMUPHO20 MA2OMEHUA.
IIpuMeHSATh 3aKOH BCEMHPHOTO TATOTEHHS MPH PELLEeHHH
KOHKPETHBIX 3a/1a4.

Hmempv npedcmasienue 00 uHepmMHOU Macce U 2pasumayuoRHou
Mdcce: Hazbleame UX paziuyus u cxoocmeo. PaccunTeiBaTh CHITY
TAKECTH B KOHKPETHBIX

CHUTYALHSAX. Bolyuciames cuny majcecmu u ycKopeHnue c60000H020
nadexus Ha Opyaux niawemax. Berwucasmey yckopenue c60600H020
nadenus Ha pasnuyHelx wupomax. Haxooumv é oonoanumenvuou
aumepamype u Humepneme ungpopmayuio o napamempax niavem u
opyaux nebecuvix mei. Paccuumsieams nepeyio KOCMU4eCKyo
ckopocmb. Hcnonb3o8ame 3aKOHb. MEXAHUKU 018 0OBACHEHUSA
OBUICEHUA HEDECHBIX Mel.

Brlukc/aTh Bec Tell B KOHKpeTHBIX cuTyaumsx. Hazsipats

CXOJ/ICTBO M pa3fiH4Hs BECA H CHJIbI THXKeCTH. Pacrno3Hasath

H BOCTIPOH3BO/IHTb COCTOSHHS TEll, IPH KOTOPbIX BEC Tesa

paBeH CHJIe TAXKecTH, Gonbiue Win MeHblue e€. OnuceiBaTh

M BOCTIPOM3BO/IMTH COCTOSHHE HEBECOMOCTH TENa.

Onpedensmy nepezpysky mena npu pewenuu 3aoay. Haxooums &
donoanumensHou aumepamype u Humepreme ungopmayuio o
BAUAHUU HEGECOMOCMU U NEPeZPYIKU HA OP2AHUIM

yenogéexa. OTOBHTH Npe3eHTallMK U cOODILEHHS O NOBEAECHHH Tl B
YCIOBHAX HEBECOMOCTH, O MOJIETAX YeloBeKa B KOCMOC, O
JIOCTHXKEHHAX HaLleH CTPaHbl B MOArOTOBKE KOCMOHABTOB K NOJETaAM
B YCTIOBUSIX HEBECOMOCTH.

Pacno3naBatk, BOCIIPOM3BOANTE H HAOMOAATL Pa3IMYHbBIE BHIBI
nedopmatmu test. PopMynupoBarh 3akoH I'yka, rpanuLel €ro
NPHMEHHMOCTH. BBIYHCAATE M U3MEPATE CHITY YTIPYTOCTH, KECTKOCTE
NpPYKHHBL, Jcécmrocmb cucmemst npyoicun. Hecneoosame
3A6UCUMOCTME CUNBL YNPY20CINU OM OehopmMayuu, 6uin0OIHAMb
IKCNEPUMEHMANLHYIO NPoGepKy 3akona I'yxa.




Jlasate onpezaenenue noHATHI: abcomoTHO TBEpAOE TENO,
NOCTYNaTe/IbHOE H BpalllaTe/IbHOE [IBHIKEHHA abCoMOTHO TBEPAOIO
Tena. Pacno3HasaTh B KOHKPETHBIX CHTYALIMAX, BOCNIPOM3BOAUTL H
Hab/oaaTe NOCTYNATEbHOE H BpalllaTe/lbHOE ABHKEHHA TBEPAOro
Tena. [IpuMensTh Moae/b abCOMOTHO TBEPAOTO Tesa Ui ONHCAHHU
JABHIKEHUS Tell. Boiuucnars 3HaYeHHus YIiI0BOH W JIMHEHHOM
CKOPOCTEH, 4acTOThl H NepHoa obpalieHHs B KOHKPETHBIX
CHTYaLMAX.

Onpedenamb napamempul 0eudicenua Hebecrnuix men. Haxooume
HeobX00UMYI0 OISt OaHHBLX Pacyémos ungopmayuo 6 Himepneme.
Cmpoums 2paghuxu 3a6ucumocmu npoexyuu u Mooy
nepemewyeHus, CKOpoCmu MamepuanbHou MoYKU om GpemeHu
oswicerus. Cmpoums 2paguxu 3a8ucumMocmu nymu u KoOoOpoOuHamol
MamepuaibHou moyku om epemenu osuxcenun. Onpedensmy no
2paguxy 3a6ucuMocmu KOOPOUHAmbL OM 8peMeHU Xapakmep
MEXAHUYECKO20 OBUNCEHUSA, HAYANLHYIO KOOPOUHAMY, KOOPOUHAmMy
6 YKa3anHblil MOMEHM 6PEMEHU, UIMEHeNUue KOOPOUHAmbl 3a
HEKOMOPbill NPOMENCYMOK 8PEMEHU, NPOeKyulo cKopocmu (0as
PABHOMEPHO20 NPAMONUHEUHO20 OBUNCEHUR), CPEOHIOI) CKOPOCMb,
MOOYIb MAKCUMATbHOU M2HOBEHHOU CKOPOCIU.

Onpedensims no 2paguxy 3a6ucumMocmu npoOeKYUN NepemMewjenisn om
BpeMeHU XapaKmep MeXaHUu4eckoz0 OBUNCEHURA, NPOEKYUIO
ckopocmu (0151 PABHOMEPHO20 NPAMONUHETHO20 OBUNCEHUS),
uzmerenue xoopournamel. Onpedensime no 2paguxy 3asucumMocmu
NPOEKYUU CKOPOCMU OM 6PEMEHU XAPAKMED MEXAHUMECKO20
OBUNCEHUSA, NPOEKYUIO HAYWIbHOU CKOPOCNIU, NPOEKYUIO YCKOPEHUA,
NPOEKYUI) NePeMELUYeHUs, UIMEHEHUE KOOPOUHAMbL, NPOUOeHHbI
nyme. Onpedensms no 2pAQuUKy 3a6UCUMOCINU NPOCKYUU YCKOPEHUA

Om 8peMeHU XApaKkmep Mexanuieckozo QBUICEHUA, UIMEHEHUE

npoeKyuu CKOPoCmu, UIMEHEHUE MOOYIIS CKOPOCMU 3d
onpedenénHblil NPOMENCYMOK EPeMeHuU.

| Pasnuuath myTh ¥ niepeMelleHHe, MrHOBEHHYIO H CPeIHION

CKOPOCTH.

H3mepaTh 3HAYEHHS NEPEMELLEHHUS, MTYTH, KOOPAHHATHI,
BPEMEHH JBHIKEHUA, MTHOBEHHOH CKOPOCTH, Cpe/IHEH
CKOPOCTH, YCKOPEHHUS, BPEMEHH JIBHIKEHUA.

PaGoTats B nape npu BbinosHeHHH 1abopaTopHeIX paboT u
NpaKkTHYeCKUX 2a1aHHi. [IpuMenaTs Moaenu «MaTepHanbHan
TOYKA», PABHOMEPHOE MPAMOIHHEHHOE [IBHKCHHEY,
«(PaBHOYCKOPEHHOE IBUIKEHHEN JUIS ONUCAHHUS JBHKEHHA
peasibHBIX Tel U 00BEKTOB, H3y4aeMbIX B Kypce OHOIOrHH.

2.2

3aKkoHbl AMHAMHKH
HeroTtona

JlaBath onpe/eneHHe NOHATHH: HHEPLIMA, HHEPTHOCTD, Macca, CHia,
PaBHOAEHCTBYIOLLAA CHIA, HHEPLMA/IbHAA CHCTEMA OTCUETa,
HEWHEPLIMAIbHAA CHCTEMA OTCHETA, FeOLICHTPHYECKAas H
reJIMoLIeHTpUYecKas cucteMbl otcuéra. PacrozHasars, Habmonath
ABaeHHe HHepUMH. [IpMBOANTL MPHMEpHI €ro NPOABICHUA B
KOHKpETHbIX CHTYauuaX. OOBACHATE MEXaHWUECKHE ABJIEHUA B
HHEPLHAJIbHBIX H HEMHEPLIHAJIBHBIX CHCTeMax oTcuéra. Beitenars
NEeHCTBUS Tell APYT Ha APYyra W XapakTepH30BaTh HX CHIIAMH.
IIpuMeHATH 3HAHUA O ISHCTBHAX HA/l BEKTOPAMH, MOTy4eHHbIE Ha
YpOKax reomerpuu. OnpesessTb paBHOAEHCTBYIOLLYIO CHILY ABYX H
6osee cun. Onpedensameb pasHoOelcmeYIOuyio Cuty
AKCREPUMEHMANBHO.




OgudCerUe ¢ YCKOpeHuem c80000H020 hadenus, NBHKEHHE 110
OKPY>KHOCTH € MOCTOSAHHONR CKOPOCTBIO /U1 KOHKPETHBIX TeJI.
3anaBarh CHCTEMY OTCYETA JUIS ONUCAHHSA JIBHKEHHS
KOHKPETHOTO TeJla.

PacnosHaBarh CHTYalLlMH, B KOTOPBIX TEJ0 MOXKHO CYHTATh
MaTepHalbHOH TOUKOH.

OnMceIBaTH TPAGKTOPHH JBHXKEHUSA TeJ1, BOCIIPOH3BOAUTD
JBHIKEHHE W MPHBOJHTH MPUMEPBI TEJl, HMEIOLLIMX 3aJaHHYI0
TPACKTOPHIO [IBHIKCHHA.

OnpenensTb B KOHKPETHBIX CHTYALIMAX 3HAYEHHSA CKASAPHBIX
(bu3MYeCKHX BETHYMH: MOMEHTA BPEMEHH, NMPOMEKYTKA BPEMEHH,
KOOPJAHHATBI, MyTH, CPeIHElH CKOPOCTH.

HaxoauTe MOk U NPOEKLMH BEKTOPHBIX BEJTHYMH,
BLINONHAMbB OEUCMEUA YMHONCEHUR HA YUCNO, CTIOYKEHNS,
BbIYUMAaHUA BEKTOPHBIX BEITHYHH.

OnpenenATb B KOHKPETHBIX CHTYalHAX HanpaBieHHE, MOIYJb H
MPOEKLIHH BEKTOPHBIX (PU3HYECKHX BEJHYHH: NIEPEMELLICHH,
CKOPOCTH PaBHOMEPHOTO JIBUIKEHHS, MITHOBEHHOH CKOPOCTH,
YCKOPEHHS, LIEHTPOCTPEMHTENIBHOIO YCKOPEHHMS.

TTpMMEHATH 3HAHKS O JCHCTBUAX C BEKTOPAMH, MOTYYEHHBIE HA
ypokax reoMeTpuH. Ckraosiéams u styumams 6eKmophl
nepemeujeruil u ckopocmeil.

Buisgname yemouvuswbie ROGMOPAIOUUecs CeA3U MeNCOy
BENUYUHAMY, ONUCHIEAIOUJUMU MEXAHUYECKOE OBUNCEHUE.
Hcnonsioeams paziuyxble 31eKmpoHHbLe Pecypeobl 018 NOCMPOeHUA

IKCNEPUMEHMAIbHBIX Zpaghuxos u ux obpabomiu. Yemanasiueame

puzuneckuit cmblc KOG Guyuermos nponoOPYUOHATLHOCIU 6
BLIAGICHHBIX CEA3AX, 6 PE3VILMAMe NOXYYams HOGble (Pusueckue
BENUHUHDL,

PaGomamy 6 nape, zpynne npu 6vinOAHEHUU

ucene008amenbCKUX 3a0anuil.

Oyerusams peansnocmb 3HAYEHUT NOTYIEHHBIX PUIUYECKUX
BEUYUH.

Bnadems cnocobamu onucanus 08UNCEHUA: KOOPOUHAMHBIM,
BEKMOPHBIM.

3anuchiBaTh YPABHEHHA PAaBHOMEPHOIO H PABHOYCKOPEHHOTO
MeXaHH4YeCcKOro AskeHus. COCTaBAATL YPABHEHUA PABHOMEPHOTO

H PaBHOYCKOPEHHOTO MPAMOTHHEHHOIO IBHKEHUA B KOHKPETHBIX
cutyauusx. OnpeaenaTs Mo ypaBHEHHAM NapaMeTphbl ABHKEHHUS.
IpriMeHsTh 3HAHKUA O MOCTPOCHHH W YTEHWH rPadMKOB 3aBHCHMOCTH
MEXIY BeIMYHHAMH, MOMy4YeHHble Ha ypokax anrebper. CTpouTs
rpaMK 3aBHCHMOCTH KOOPAMHATHI MATEPHAILHOW TOUKH OT BPEMEHH
asikeHus. OnpenesnaTs N0 rpaduKy 3aBUCHMOCTH KOOPIHHATBI OT
BPEMEHH XapaKTep MEXaHHUYECKOTO JBHKEHHS, HAYAILHYIO
KOOPJMHATY, KOOP/IHHATY B YKa3aHHbIH MOMEHT BPEMEHH, H3MEHEHHE
KOOPJHMHATBI 32 HEKOTOPBIH NPOMEKYTOK BPEMEHH, NMPOEKIHIO
CKOPOCTH (19 PABHOMEPHOTO NPAMOTHHEHHOIO IBHIKEHHA).
Onpeaensats no rpaduiy 3aBUCUMOCTH MPOEKLIMH CKOPOCTH OT
BPeMEHU XapaKTep MEeXaHW4eCKOro JABWKEHHA, ITPOEKLIMIO HAYaIbHOH
CKOPOCTH, NMPOEKLHMIO YCKOPEHHS, W3MEHEHHE KOOP/HHATBI.
Onpenensats no rpaguky 3aBUCUMOCTH MPOEKLHH YCKOPEHHS OT
BPEMEHH XapaKTep MeXaHW4eCKOro ABHKEHH, H3MEHEHHE MPOEKLIHH
CKOPOCTH 3a ONpEACNEHHbIH MPOMEKYTOK BPEMEHH.




Temaruueckoe nJiaH HpPOBaHHE

| Ne
n/n

Haspanne pasaena

Konnu i Ilianapyembie pe3yabTaThl (NpeIMeTHbIE)

ecT-BO
qacoB

10 kaacce (70 wacos, 2 4aca B HeAeN10)

Beenenune. OPuzuka u
€CTEeCTBEHHO-HAaYHHBbIH
METO/1 MO3HAHHUSA

NPHPOIBI

1.1

Duzuka u
€CTECTBEHHO-
Hay4HbIH METON
NO3HAHUA NPUPO/IbI

OO6BACHATL HA KOHKPETHBIX MPHMepax poJlb H MecTO DH3HKH B
(hopMHpPOBaHHH COBPEMEHHON HAY4HOH KaPTHHBLI MHPA, B Pa3BHTHH
COBPEMEHHbIX TEXHWKH H TEXHOJIOTHH, B IPAKTHYECKOH
JeATeIbHOCTH ozei. JIeMOHCTpHPOBaTE Ha NpUMepax B3aMMOCBA3b
MesKy (PU3HKOH M JIPYrUMH €CTECTBEHHBIMU HAYKaMH.
BocnpoH3BoaHTL CXeMY HAYYHOTO NMO3HAHHSA, PHBOAMTEL TPUMEPEI
e€ ucnons3opanud. Jlapath onpeneneHyde NOHATHH W pacno3HaBaTh
HX: MOJe/b, Hay4YHas runoresa, huzudeckas BeH4uHa, Gusnueckoe
ABJIEHHE, HAYYHBIH (akT, hu3Hueckuii 3akoH, PU3HUecKas TeOpHi,
NpUHLMN cOOTBeTCTBHA. ODOCHOBLIBATL HEOOXOAMMOCTD b
HCIIO/Ib30BAHUA MoJieNiell 118 onrcaHus QU3HYECKHX SABIICHHH U
npoueccos. [IpHBOAHTL MPHMEPBI KOHKPETHBIX ABJIEHHH, MPoLIeccoB
¥ Mojieneif 119 UX ONMHCaHHs.

[IpuBOANTEL MpHUMEpPH! GU3HUECKHX BeTHUHH. POPMYJIHPOBATHL
(bu3nyecKue 3aKOHbI. YKa3bIBaTh FPaHHLIbl IPHMEHHMOCTH
(H3MHECKHX 3aKOHOB.

[IpuBOAMTH MPUMEPBI HCNIOIB30BaHHA PH3HYECKHX 3HAHH B
JKHBOTIMCH, APXHTEKTYPe, J1eKOPaTHBHO-NPUKJIAZHOM HCKYCCTBE,
My3biKe, CropTe.

| Oco3HaBaTh LIEHHOCTH HAYYHOTO MO3HAHMS MHPA IS

Ye/IOBEYECTRA B LIENIOM M JU14 KaXKJ0ro YesoBeKa B

OT/I/IbHOCTH, BKHOCTE OBJIAJIEHHA METOJIOM Hay4HOro

MO3HAHMA 1A JOCTHKEHHA yerexa B iodoM Buje

NIPaKTHYECKOH AEATEIIBHOCTH.

[OTOBHTE Npe3eHTalMK H COOBILEHHS N0 H3YYEHHBIM TEMaM
(BO3MOKHBIE TEMBI TIPEACTAB/IEHB! B yueOHHKE).

MexaHuka
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Kunemarnka

JlaBaTb omipefieIeHHE NOHATHH: MEXaHHYECKOE ABHIKEHHE,
NOCTYTIATE/IbHOE JABKEHHE, PABHOMEDHOE IBHKEHHE,
HepaBHOMEPHOE IBWKEHHE, PABHOYCKOPEHHOE JIBUIKEHHE, JIBHIKEHHE
M0 OKPY’KHOCTH C IMOCTOSHHOH CKOPOCTBIO, CHCTEMA OTCUETA,
MarepualibHas To4YKa, TPAeKTOPHS, MyTh, MEPEMELICHHE, KOOPAHHATA,
MOMEHT BPEMEHH, NIPOMEIKYTOK BPEMEHH, CKOPOCTh PABHOMEPHOTO
JIBHOKEHMS, CPeIHAS CKOPOCTh, MTHOBEHHAS CKOPOCTh, YCKOPEHHE,
LIEHTPOCTPEMHTENIBHOE YCKOPEHHE.

Pacno3HaBaTh B KOHKPETHBIX CHTYalUMsX, HabmoNaTh ABICHUA:
MeXaHHUYECKOEe JBWKEHHE, MOCTYNATENBHOE JIBHXKEHHE, PABHOMEPHOE
JIBMXKEHHEe, HePAaBHOMEPHOE [IBUKEHHE, PABHOYCKOPEHHOE IBHKEHHE,
O8udICeHUe ¢ YeKopeHUueM c80600H020 nadeHus, ABWKEHHE 1o
OKPYKHOCTH C MNOCTOSAHHOH CKOPOCTHIO.

Bocnpou3BoaMTh ABJIEHHA: MEXaHHYECKOE JABHIKEHHE, PABHOMEpHOe
JBHIKEHHE, HEPpABHOMEPHOE NBHKCHHC, paBHOYCKOpBHHOC JBHAKEHHE,




5.2

ATtomHan pu3Hka

OneiTel Pesepdopaa. [lnanerapHas Moaenb
cTpoerus aroma. O0biAcHeHHe THeHYaToro
CMeKTpa BOJAOPOJA HA OCHOBE KBAHTOBBIX
noctynatoe bopa.

Cnonmanroe u 8biHyHCOeHHOE

uznyuenue ceema. Jazepui.

33

Duznka
ATOMHOrO Aapa

Cocras ¥ cTpOEHHE aTOMHOTO A1pa.
Hzotonel. Snepusie cunsl. Obmennas
MoOens A0ePHO20 B3AUMO0EUCTNBUAL.
JedekT Macchl ¥ 3HEprus CBA3M A7pa.
PannoakTtuBHOCTE. BHBI paaHoakTHBHBIX
NpeBpalleHHit aTOMHBIX

anep. Paouoakmueroe uznyvexue, npasuia
CMeujenus.

3aKoH paIMOaKTHBHOIO pacrnaia.

MeToael HaGrOIGHWS W PErHCTpaLHH
3NIeMEHTaPHBIX HaCTHII.

SinepHbie peakiuu, peakLuH JeTeHns U
cunTe3a. LlenHas peakuus neneHus

anep. Aoepran snepzemura. TepmosaepHbli
CHHTE3.

[TpumMeHeHue saepHOH

aHepruu. buonozuyeckoe delicmeue
PAOUCAKMUBHBIX UTYYEHUI.

54

DnemeHTapHbIe
HacTHIIEI

DnemMeHTapHbIe YacTHLIBI.
DyHIaMeHTaIbHbIE B3aUMOIEHCTBHA.
YCKOpHTE/H 27IEMEHTAPHBIX YaCTHLL.

Kontponenas pabota
Ne 4 no Teme
«KBanToBas ¢uzukar»

Crpoenne
Bcenennoi

6.1

ConneuHas
CHCTEMA.

Buoumvie osusicenus nebecnvix men. 3axomnst
Kennepa.

ConHeyHas CHCTeMA: TUIAHETHl H MaJlble
Tena, cuctema 3emns-JlyHa.

lanaktuka. CoBpeMeHHbIE Npe/ICTaBIeHHS O
CTPOEHHH M 3BOJIIOLIMH BeeneHHoi.

6.2

ConHue u
3BE3/1bl

Crpoenue u 3pomouus ConHLa | 3BE3..

Knaccudukauus 38€31. 3883161 U MCTOUHHKH HX

SHEPrHH.

6.3

Crpoenue
Bcenennoi

Lpyeue canaxmuxu. llpocmpancmeenno-
BpeMeHHble MACUMadsl Habniooaemol
Bcenennou. Ipumenumocms 3aKoHo6
Gusuxu 013 06vACHEHUS NPUPOODI
KOCMUYECKUX 00beKMOs.

Témnan mamepua u mémuas 3nepus.

IToBTOpenue

Pezepr




3.1 | CgeroBbie |11 I'eomeTpuyeckas onruka. Ipsamonnneiinoe JlaGoparopnas paGora
BOJIHBI. pacnpocTpaHeHHe CBETa B O/IHOPOAHON cpese. Ne4 «Mamepenue
['eomerpuueckas u 3aKOHBI OTPAXKEHUS U NPESIOMIICHHS CBETA. nokasarens
BOJIHOBAA ONTHKA TNonxoe otpaxkenne. OnTuueckHe npubopsl. MpeaoMIeHHUS

Bonnossie cBojicTBa cBera. cTeKna»

CkopocTs cBeta. UHTEpdepeHums ceera. JlaGoparopnas paGorta

KorepentHocTs BosH. [lndpakums ceera. Ne 5 «Onpenenenue

INonspu3auus ceera. [lucnepcus ceera. ONTHYECKOH CHIIbI H

INpakTHyeckoe npuMeHeHHe hokycHoro

EKTPOMATHHTHBIX HATYYEHHH. PaccToSAHUA
cobuparoel JTHH3bI»
JlaGoparopuas paGora
Ne 6 «Onpenenenue
JUIHHBI CBETOBO#
BOJIHBI»
Jlaboparopuas paGora
Ne 7 «Oyenxa
unghopmayuonnol
EMKOCTU KOMNAKM-
oucka (CD»

3.2 | Hanyuenue u 2 Buasl nanyyenuit. McTouHMKH cBeTa. JlaboparopHas
CTEKTpSI Cnextpbl. CnexrpanbHbiii aHanu3. Tennosoe pabota Ne 8»

- n3ny4enune. Pacnpedenenue snepeuu 8 «Habmonenue
cnexkmpe abconomHo YEpHO20 meaa. CIUTOLIHOTO H
llkana 3neKTpoMarHHTHLIX BOJTH. JIMHeHYaToro
HaGmonenue cnexTpos. CTIEKTPOB»

4 OcHoBBI 3
cneuanbHoM
TEOPHH
OTHOCHTE/Tb~
HOCTH

4.1 | OcHoBsl 3 Ipuyuner noserenus CTO.
creyHaibHOH IMoctynarei CTO: MHBapHAHTHOCTH MOAYIISA
TEOPHH CKOPOCTH CBETA B BaKyyMe, NMPHUHLIAN
OTHOCHTEJILHOCT H OTHOCHTENEHOCTH DitHIITeHHa. [Ipocmpancmao
(CTO) U 6pemMA 6 CneyualbHoU meopuu

OMHOCUMENLHOCMU. SHEPIUA U UMNYIBC
c800600HOU yacmuiysl.

CeA3b Macchl H 3HEPruH cBobOAHOM
YaCTHLIbI, JHEPTUA MOKOH.

-1 KBantoBas 17
(uznka

5.1 | CeeroBbie - IIpeomem u 3a0auu K6aHmMosou Pusuxu.

KBaHTBI I'mnotesa M. [nanka o kBaHTax.

®oroaddext. DoToH.
YpaBHenue A. DiiHwTelHa s
poroaddexra.

Oneimer A.I. Cmonemosa.
3axonst homosghghpexma.
KopnyckynsapHo-BoIHOBO#MH

nyanusm. Jugppaxyus

anexmponos. JlaBneHue ceeta.

Onwitsl [1.H. Jle6enera u C.H. BaBunoga.
CooTHOILIEHHE HeonpeAeIEHHOCTeH
[eiizenbepra.




1.2 | Dnextpomaruutn | 4 SlBneHue 31eKTPOMarHUTHOH HHIYKLIHMH. JlabopatopHas
as HHAYKLHS MaruuTtHei# noTok. [IpaBuno Jlenua. 3akoH pabota Ne 2
3NIEKTPOMATHHUTHON MHIYKLHH. «HzyueHue nedcTeun
DAEeKTPOMArHUTHOE MoJIe. ABNICHUS
Buxpesoe anexmpuyeckoe 37IEKTPOMArHHTHOIH
none. [lpakTHueckoe NMpUMeHeHHe 3aKOHA MHIYKLIHH.
3/IEKTPOMAarHUTHO
HHAYKUMH. Bosnuxnosenue 3/]C unoyxyuu 6 KouTponbHas pabora
OBUINCYUUXCA NPOBOOHUKAX. Ne 1 no teme
SlBnenne caMOMHIYKLIMH. «MarnuTthoe nosne.
HNHAYKTHBHOCT. DneKkTpoMarHuTHas
DHEprus MarHWTHOT'O MOJIA TOKA. DHepzus HHIYKLIHA»
INEKMPOMAZHUMHO2O NOAA.
2 Mexanuueckue 17
konebanus
2.1 | Mexanunueckue 3 Mexanuueckne konebaHHs. JlaGopatopnas pabora
KonebaHus CpoboaHbie konebaHus. MareMaTHuecKHii U Ne3 «Onpenenenue
NPYKHHHbIH MasTHUKH. [TpeBpallleHns 3Heprul | yCKOpeHHUs
npu konebaHusX. AMIUTMTY/1a, MEPHOJL, 4acToTa, | CBOBOIHOrO mNajeHus
thaza koneGanuid. BeiHy#IeHHbIE KONeOaHus, MpPH MOMOIIH
‘ pe30HaHc. MasTHHKa»
2.2 | DnexTpoMarHuT- | 6 DNeKTPOMAarHUTHEIE KonebaHus.
Hble Kosnebanus : KonebarenbHblit KOHTYD.
| CBoGoaHbI€ 21eKTPOMArHHTHbIE KoNebaHus.
' Asmoxkonebanun. Beinyscoennble
anekmpomazHumusle konebanus. IlepeMeHHbIH
TOK.
.' Konoencamop u xamywsxa 6 yenu
nepemenrozo moxa. Pesonawnc 6 yenu
nepeMenHo20 moxa.
| Snemenmapras meopus mpaxcgopmamopa.
' IIpouseodcmeo, nepedaxa u nompetaenue
INEKMPUYECKOU IHEPZUU.
2.3 | Mexanuueckue 3 MexaHuueckue BosiHbl. [Tonepeynsie H
BOJIHBI NMPOJIO/bHbIE BONHLL. DHEprus
\ BOJIHEL. Humepgepenyus u ougpaxiyus
80/H. 3BYKOBbIE BOJIHbI.
2.4 | DnekTpOMarHuTHbI | 5 ONeKTPOMAarHUTHOE NoJe. Konrpoasnas pabora
€ BOJIHBI DNeKTpOMAarHUTHbIE BOTHBL. Ne 2 no Teme
Buxpesoe anextpuueckoe none. Ceoiicmsa «Konebauus u
aneKMpoMazHUMHBIX 601H. JIHANa30Hb! BOJTHBI»
3/IEKTPOMArHHTHBIX H3ITYYEHHH H HX
NPaKTHYECKOE MPUMEHEHHE,
, lpunyune paduocassu u meiegudeHus.
3. | Onruxa 13




Obwsicuame meopuio npogooumocmu p-n-nepexooa. Ilepevuciame
OcHOBHbIE ceéolicmea p-n -nepexoda. llpumexames meopuio
nPoOBOOUMOCMU K ONUCAHUIO PABOMbl OUOOA U MPAHIUCMOPA.
anBDﬂ,H’I’b NPHMEPB]I HCNOJIB2OBAHHWA NOJYTNTPOBOJHHKOBBIX
npubopoe..

[TepeyHcnaTh YCIOBHSA CYIIECTBOBAHUSA IEKTPHUECKOTO TOKA B
Bakyyme. [IpUMEHATE 3HaHHA O CTPOEHHH BELIECTBA JUIA ONHUCAHHA
ABJIEHUA TEPMOANEKTPOHHOM dMUCCHH. ONMUCHIBATE MPHHLIMII
NEHCTBUA BAKYYMHOI'O HOJA, 3/1eKTPOHHO-JIyueBOH TpyOKH.
[TpuBOAMTE NPUMEPBI HCMOJB30BAHHMSA BAKYYMHBIX MPUOOPOB.
O6bscHATs MexaHH3M 00pa3oBaHHUs cBOOOAHBIX 3apsS/10B B
pacTBOpax M pacruiaBax 3JIeKTPOJIHTOB.

OnuceIBaThL 3aBUCHMOCTDB COMPOTHBIIEHUS YTEKTPOIHUTOB OT
TeMneparypsl. Teopemuyecku Ha OCHOBAHUY 3HAHUI O CTPOEHUU
gewjecmsa npeodcKkasbieams x00 npoyecca srexmponusa. Ilpusodume
npuMepsl U 60CNPOUZEO0UMb (hUsUNeCKUe IKCNEPUMEHMb,
noomeepicoaioujue gbi0eneHue Ha 3NeKmpooax eewecmesd npu
NPOXO0JCOeHUU INEKMPUYECKO20 MOKA Yepes anekmpoaum. Ymounusame
2paHUYbl NPUMEHUMoCmu 3akoHa OMa Ona ONUCAHUA NPOXOJCOCHUA
INEKMPUYECKO20 MOKA Hepe3 INeKmPOoAUmei.

[TpuMeHATE 3HAHMS O CTPOECHHH BELLECTBA JUIS ONTUCAHUSA

ABJICHUA 3JIEKTPOJIH3A.

Cocmasiame ypasnenue, ONUCHIBaloujee 3aKon 31eKmpoiu3a
@apaodes, 013 KOHKpemHblx cumyayuii. Buryuciame, ucnoav3yn
COCMABNEHHOe YPABHEHUE, HEUZBECIHBLE 3HAYEHUA BEAUNUH.
[IpHBOAMTE MPUMEPBI HCMONB30BaHMs 3NeKTponnza. OOBACHATH
MexaHn3m oOpasoBaHus cBODO/IHBIX 3aps/IOB B rasax.

[IpuMeHATE 3HAHUA O CTPOEHHH BELLECTBA /UTA ONUCAHWA SBICHHH
CaMOCTOATENILHOINO H HECAMOCTOATEILHOIO pa3paaoB. PacnosHaBarts,
MPHBONTEL NPHUMEPBI, MEPEYHCIATE YCIOBUA BOSHHKHOBEHHA
CaMOCTOATEILHOTO W HECAMOCTOATE/ILHOIO ra30BbIX PaspsaioB,
PaxTMYHBIX THIOB rasoBbIX pa3paaoe. [IpuBoAMTL NpUMeEpHI
MCIOJIB30BaHUS ra30BbiX pa3paaoB. [lepevucasms ocuosHbie
caolicmea u 06aacmu nPUMEeHeHUR NAAIMBI.

Pabomame 6 nape, epynne npu 6sinoaHeHuu

uccae006amenbCKux pabom, npu OCywecmeneHuu

meopemuyeckux npeockasaHuil.

Haxoauts B nuteparype u MHTepHeTe HHGOPMALIMIO M0 331aHHOH
Teme. [lepepabaTbiBaTh, aHATU3UPOBATE W NPEJCTARIIATH
HHPOPMALIMIO B COOTBETCTBWH C MOCTABIEHHBIMH 3a/1a49aMH.
I'oTOBHMTH NMpe3eHTaLMH H COOOILEHHS MO U3YHEHHBIM TEMaM
(BO3MOIKHBIE TeMbl MpeAcTaBIeHbl B YUeOHHUKE)

[ToeTOpeHue

Pezeps

11 knace (70 uacos, 2 yaca B He1e10)

OcHosbl
3NEKTPOAHHAMHKH
(npopomKeHue)

9

JlaBaTh OnpeeneHHe eAHHULbI HHAYKLIHH MarHUTHOTO MO,
[TepeurcIsTh OCHOBHBIE CBOHCTBA MarHUTHOro nosd. Msobpaxats
MarHMTHBIE JIMHHKM MOCTOSHHOrO MarHMTa, NpAMOro NpoBOAHKKA C
TOKOM, KaTYILKH C TOKOM.




Habnionats B3aumMoieHCTBHE KaTYILKH C TOKOM M MarHHuTa,
MarHWTHOH CTPE/IKH M MPOBOHMKA C TOKOM, JeHcTBHE

MArHUTHOTO M10J15 Ha ABMXKYILYIOCA 3apPSyKEHHYIO YacTHLY.
DopmyIHpoBaTh 3aKOH AMriepa, Ha3blBaTh PaHULIBI €ro
MPHMEHMMOCTH.

OnpenenaTs HanpaBleHHe THHHA HHAYKLHH MarHWTHOIO NOJSA C
MOMOLIBIO NpaBuia OypaBuMKa, HANPABIEHHE BEKTOPOB CHJIbI
Amnepa u cunbl JlopeHia ¢ noMoLbiO MPaBHIIa JIEBOH PYKH.
[TpumenaTs 3akoH Amnepa H GOPMYTY U1 BBIYHCIICHUA CHITBI
Jlopenua npu peluenuH 3azau.

ObvAcHamMb npuHYUN padomsl YUKIOMPOHA U MAcc-

cnexkmpozpagha.

[TepeumcaaTh THIbI BELIECTB MO MArHWTHBIM CBOWCTBAM, Ha3biBaTh
cBoiicTBa 1Ma-, mapa- ¥ geppoMarHeTHkos. HMamepars cumy
B3aUMOJIEHCTBHA KATYLIKHU C TOKOM U MaruuTa. Hccredoeamn
Maznummbsle C60UCMBA Me, U32OMOBIEHHBIX U3 PA3HBIX MAMEPUAI0E.
PaGotars B nape npH BbINOJHEHHH MPAKTHYECKHX 3alaHMit, B nape H
rpyNne npH pelieHnH 3aaaq. O6vAacHAMb npuxyun oelicmeus
INEKMPOUIMEPUMENLHBIX NPUBOPOE, 2POMKO2080pUMENA U
anexkmpoosuzamensi. Haxoauts B utepatype u UurepHere

uH(opmaLo o Bkiane Amnepa, JlopeHLa B H3y4eHHE MarHHTHOrO ‘

nosns, pycckoro usuka CtoneroBa B HCCNEIOBAHWE MArHHTHBIX
CBOHCTB (peppoMarHeTHKOB, O NPHMEHEHHH 3aKOHAa AMMepa,
NPaKTHYECKOM HCMO/b30BAHUM AEHCTBHA MATHHTHOIO M0/ Ha
JBHKYLLHICS 3apaj, 00 YCKOPHUTEJISX 3IEeMEHTAPHBIX YaCTHIL, O
BKJIaJIe POCCHHCKHMX YUEHBIX B CO3/IaHHE YCKOPHTE/ICH /IeMEHTAPHbIX
yacTull, B ToM ukcie B OObeaHHEHHOM HHCTHTYTE SEPHBIX
uccnenosauuit (OMAHN) B r. [lyGHe v Ha anpoHHOM KoJL1aiiziepe B
LIEPHe; 06 ucrions30Bannu (eppoMarHeTHKOB, O MarHMTHOM TI0JIE
3emiu.

I'0TOBWTH Npe3eHTalMK U COOOIIEHHS MO H3YYEHHBIM TeMaM
(BO3MOXKHBIE TEMBI MTPeICTABIeHb! B yueGHHKe).

1.2

DNeKTpOMarHuTHas
HHAYKUHA

JlaBaTb onpesieIeHUe NOHATHH: ABJICHHE EKTPOMArHUTHOH
WHIYKLWHW, MarHuTHbiH notok, 3/1C HHIYKIMH, HHAYKTHBHOCTb,
camouHaykuus, D/1C camouHaykunu. Pacnosnasarts,
BOCIPOM3BOAMTS, HAOMONATE ABJIEHHE IeKTPOMarHHTHOM
WH/IYKLIHH, 10Ka3bIBaTh PHYHHHO-CIICJICTBEHHBIE CBA3M MPH
Habmoaenun senenns. Habmonars 1 aHAIM3UPOBATH IKCNIEPHMEHTBI,
neMOHCTpHpyrouue npasuio Jlenua.

®opmynupoBath npasuio JleHua, 3aK0H 371eKTpOMar HUTHO#H
WHIYKUHH, Ha3blBaTh 'PaHHLIbl ero npuMeHHMocTH. Mccnenosats
ABJIEHHUE 3TEKTPOMArHHTHOH MHAYKUMK. [Tepeuuciams ycrosus,
npu KOMOPbIX B03HUKAEM UHOYKYUOHHBLEU MOK 8 3AMKHYMOM
konumype, kamywxe. Onpedensimv poib HCele3H020 CepOeUHUKA 8
kamywire. Hzobpasicamy zpaguuecku 6Heunee u UHOYKYUORHOE
maznummuvie noas. Onpedensimes nanpasienue UHOYKYUOHHO20 MoKa
6 KOHKPeMmHOU CUmyayuu.

OOBACHATE BO3HMKHOBEHHE BUXPEBOTO 3JIEKTPUYECKOTO NOJIA U
3JIEKTPOMArHUTHOrO nons. Onuceiéams npoyecc G03HUKHOBCHUA
IC unoyxyuu 6 osuxcyuguxcs nposoonuxax. Ilpedcmasiame
NPUHYUN OCUCMBUA INEKMPOZEHEPAMOPA U 2NEKMPOOUHAMUYECKO20
MUKpOGHOHA.




PaboTarhk B nape u rpynne npu BbIMIOJTHEHHH MPAaKTHYECKHX
3a/]aHUi, TIAHHPOBATH 3KCIICPHMEHT.

[lepeuncnaTs NpUMephbl HCNOJIL30OBAHUS AB/ICHHS
3JIeKTPOMArHHTHOH HHIYKLHH.

Pacnosuaaa‘rb, BOCMPOH3BOAHTS, HaGJIIO,E[aTL ABIIEeHHE
CaAMOMH/YKLIMM, NMOKa3bIBaTh NPUYHHHO-CJIEACTBEHHBIE CBA3H MPH
HaONMONEeHHH SBJICHHA.

DopMyTUPOBaTh 3aKOH CAMOHH/IYKLIHH, HA3bIBATh IPAHUIIbI €T0
NPUMEHHMOCTH.

IpoBoaMTE aHANIOTHIO MEXIY CAMOMHIOYKLMEH H HHEPTHOCTEIO.
OnpenensaTe 3aBUCHMOCTL HHAYKTHBHOCTH KATYIUKH OT €€ [UTHHBI H
TUIOLLA/IH BUTKOB.

OnpezensaTe B KOHKPETHOH CHTYALIMH 3HAYEHHS: MATHHTHOIO
notoka, DJIC nuaykumu, 34C undyxkyuu 6 osuxcyuuxcs
nposoonuxax, DJC caMOMHIYKLMH, HHAYKTUBHOCTb, IHEp2UIo
NEKMPOMAZHUMHOZ0 NOA.

Haxoauts B niuteparype u MurepHete nndopmaimio 06 HCTOpUH
OTKPBITHS ABIEHHS IEKTPOMArHUTHOW MHIYKIMH, O BKJIAJIE B
H3Yy4eHHe ITOTO ABNEeHUS poccuiickoro dusuka O. X. JleHua, o
topebe ¢ NpoABNEHUAMH IEKTPOMArHUTHOH HHIYKLUMH W eé
MCMO/Ib30BAHHH B MPOMBIILJIEHHOCTH. [ OTOBHTBL Npe3eHTaluy 1
COOBLIEHHS 110 H3YHEHHBIM TeMaM (BO3MOXKHbIE TEMbI TTPEICTABIICHBI
B yuebHuKe).

2. KonebGanus 1 BoJIHBI 17
2.1 MexaHuueckue 3 JaBate onpeneneHue noHsTHi: konedbanus, konebarenbHas
kKonebaHus CHCTEMa, MexaHH4eckue kKoneGaHus, rapMOHHYecKHe KonebaHus,

cBoboaHbie KonebaHus, 3aTyXallue Konebanus, BEIHY)KIEHHbIE
konebGaHus, pe30HaHC, CMeLIeHHe, aMILTHTY/1a, [IePHO /1, 4acTOTa,
coOcTBeHHas vacToTa, daza.

HaseiBaTh ycl0BHS BO3HMKHOBEHHs Konebanuid. [IpuBoanTs
npuMepsbl koJaebaTeIbHBIX CHCTEM.

OnuceIBaTh MOJENH «TNPY/KHHHBIH MasTHHKY,

«MaTeMaTHYECKHHA MasTHHKY.

[NepeuncnaTs BUABI KONeGaTENLHOrO ABWKEHHS, HX CBOHCTBA.
Pacno3HaBartb, BOCIPOM3BOAUTE, HAOIIO1ATE FAPMOHUYECKHE
konebGanus, ceoboaHbie konebanus, 3aTyxawuime konebaHus,
BBIHY/IeHHbIE KoneOGaHus, pe3oHaHc.

[lepeuncnsTs cniocoObl MOMy4YeHUs CBOOOAHBIX H

BBIHYK/IEHHbBIX MeXaHHuecKuX konebanuii. CocrasiaThb
YpaBHEHHE MEXaHWYEeCKUX KosieDaHuUid, 3anuChiBaTh €ro
pewenue. OnpenensTs No ypaBHEHHIO KojiebaTenbHOro
JBWXEHHA napaMeTpsl konebaHuii.

[NpencraensaTh rpaUyecKH 3aBHCHMOCTb CMELLEHHS, CKOPOCTH H
YCKOPEHHS OT BpeMEHH NpU KosieDaHHAX MaTeMaTHYeCKOro |
MPYKHHHOrO MasTHHKOB. Onpenensrs no rpauky XapakTepHCTHKH
koneGaHmii: aMnIMTyy, MepHOA U HacToTy. H3006pasicame
2paghuvecku 3asUCUMOCIe AMIIUMYObL BLIHYICOECHHBIX KONeOaHul
om yacmomul @uIHyICOGIOUfell Cuibl. AHANU3UPOBGMb USMEHEHUE
OaHHO20 2paguKa NPu UIMEHEHUU MPEHUA 8 CUCTEME.
BbiuKC/ISTE B KOHKPETHBIX CHTYaLIHAX 3HAYEHHA NepHoaa
koneGaHuit MaTEMAaTHYECKOrO HITH NPYKHHHOTO MasTHHKA,
SHEPrHH MaATHHKA.

OOBscHATL NpeBpalleHUs IHEPrUK NPH KoJeOaHHuIX
MaTeMaTHYeCKOro MasTHHKA M Ipy3a Ha MpYXKUHE.

OO6bAcHATL NpeBpaLleHHs SHepriHl NpH KoneGaHHaX
MaTeMaTHYeCKOro MasTHHKA M Ipy3a Ha MpYXKHHE.




Hccnedosams 3asucumocms nepuoda xoarebanuil
MAmMeManuyecko20 MasmuuKka om €20 O1UHbl, MACCsl U AMRAUMYObI
xonebanuu. Hecnedosame 3asucumocmsy nepuoda korebanui 2pysa
HA NPYHCUHE OM MACCHL 2PY3A U HCECMKOCIU RPYICUHBL.

PaGoTaTs B mape ¥ rpynne rpy pelleHHH 3a/1a4 U BbINOJHEHHH
NPaKTHYECKHUX 3a/1aHHH, HCCIICIOBAHHH, MUIAHWPOBATh SKCIIEPHMEHT.
Bectu auckyccuio Ha TeMy «Poib pe3oHaHca B TEXHHKE W ObITYY.
Haxonuts B uteparype 1 MuTepHete undopmatmio o6
MCTONB30BAHMK MeXaHH4YeCcKHX konebanuii B npubopax
reosioropasBe/ikH, Yacax, Kayesisx, Apyrux ycTpoicTaax, o6
MCIIOJIL30BAHUH B TEXHHKE H MY3bIKE pe3oHaHca u 0 6opble ¢ HAM.
TOTOBHTH Npe3eHTaluK U cOOBILEHNS N0 H3YHEHHBIM TEMaM
(BO3MOYKHBIE TEMbI NPEACTAB/IEHbI B YueOHUKe).

Peiats 3anaun. KoHTpoiMpoBaTh pelleHue 3a/1a4 CaMuM
JAPYTHMH YHaUIHUMHCA.
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DneKTpOMarH|THbIE
Konebanus

JlaBaTb onpeie/ieHHe NOHATHIA: 3/IEKTPOMArHHUTHbIE Konebanus,
konebaTenbHbINi KOHTYP, CBOOO/HBIE 3I€KTPOMArHHTHEIE KoslebaHus,
asmoxonebanus, aemoxonebamensnan Cucmema, BBIHyKIAeHHbIe
EKTPOMArHUTHbIE KONeOaHusA, NepeMEHHbIH MEKTPHYECKHH TOK,
aKTHBHOE

CONPOTHBIIGHHE, UHOYKMUBHOE CONPOMUBTEHUE, EMKOCMHOE
conpomugienue, ROAHOE CONPOMUGICHUE Yenu NePEMENH020
moka, 1eACTBYIOLLEE 3HaY€HHEe CHIIbl TOKA, AeHCTBYIOLIee
3HaueHue HanpsokeHus, Tpaicdopmarop, koadduLment
TpaHchopmaLr.

H3o0paxaTh cxemy kosebaTesbHOro KOHTYpa ¥ ONHCHIBAThL
NPUHLMN ero paboTsi.

Pacno3sHaBaTb, BOCIIPOM3BOAMTS, HaGMoOZaTh CBOGOAHBIE
3IEKTPOMArHHTHbIC KONEOAHUS, BbIHYHCOEHHBIE INEKMPOMAZHUMHbIE
KOIeDaHus, Pe3oHAaHc 8 Yenu nepemMeHHo20 moxa.

AHaU3WPOBATEL NPEBPALIEHHS SHEPIHH B KoslebaTenLHOM
KOHTYpE NPH IeKTPOMArHMTHLIX KoslebaHHAX.

[peactasnsaTs B BUAE rpad)MKOB 3aBHCHMOCTh

3MEKTPHYECKOTO 3apA/ia, CHIbl TOKA M HANPAKEHHA OT

BPEMEHH NMPH CBOBOAHBIX 3/IEKTPOMArHHTHBIX

konebauusax. Onpenenats no rpaduky konedbaxui
XapaKTePHCTHKH: aMIUTHTYAY, MEPHOJL M HYacTOTY.

IIposodums ananozuro MeHCoy Mexanudeckumu u
INEKMPOMAZHUMHBIMU KONCOAHUAMU.

3anuceiBaTh opmyny TomcoHa. BeMHCAATH © MOMOILBIO
dopmynsl ToMcoHa nepHoa ¥ HacToTy CBOOOAHBIX
3/IEKTPOMArHMTHBIX KosiehaHHi.

Onpenensts NepHoj, HacToTy, aMILIMTYAY KolebaHui B
KOHKPETHBIX CUTYauusx. Hecredosams 31eKmMpoMazHumusie
Konebawua.

Hepevucasime ceoticmea asmoxonebanuii, agmoxkonrebamenvHo
cucmempi. IIpusoOums npumepsl a8MOKoIe6aAMENbHHIX CUCTMEM,
UCNONB30GANUS ABMOKONCOANHUI.

OOBbACHATD MPHHLIKI MOTYHEHHSA NEPEMEHHOTO TOKa,

YCTPOHCTBO reHepaTopa repeMeHHoOro Toka.

Ha3zbiBaTh 0COGEHHOCTH NEPEMEHHOIO IEKTPHHECKOTO TOKA Ha
Y4aCTKe LIeTIH C PEe3HCTOPOM.

Hazvieamb ocobernocmu nepemMenHozo a1eKmpuyecko20 moxka Ha
yuacmeke yenu ¢ KOHOEHCAMmopoM.

Hazvieams ocobennocmu nepemMenHozo 3neKmpuyecko2o moka Ha
yuacmee yenu ¢ KamyuKoiu UHOYKIMUGHOCMUL.




3anuceiBath 3ak0oH OMa 14 Lienu nepemeHHoro Toka, Haxoauts
3HAYEHHS CHJIbl TOKA, HANPKEHUS, AKTHBHOTO CONPOTHBIIEHHUS,
UHOYKIMUBHO20 CONPOMUBIEHUA, CMKOCIHO20 CONPOMUBTEHUS,
NOAHO2O CONPOMUENEHUA LIeTIH NIEPEMEHHOT0 TOKA B KOHKPETHBIX
CUTYaLMsX.

Ber4ucasTh 3HaUeHHs MOLHOCTH, BhIJIE/AIOILEHCS B Lieny
MePeMeHHOT0 TOKa, AeHCTBYIOIHE 3HAYEHHS TOKa H
HaNpsOKeHUA.

Hasvieame ycioeus 603HUKHOGEHUR PE3OHAHCA 8 Yenu
nepemMeHHo20 mokKa.

OnuchiBaTh YCTPOHCTBO, MPHUHLIAN JACHCTBUSA H IPHMEHEHHE
TpaHcdopmatopa.

Buiuucasme xosghghuyuenm mpanchopmayuu 6 konkpemuoix
cumyayusx.

Haxonute B ntuTeparype u MurepHere HHGOPMALMIO O MOTyYEHHH,
nepeaade U MCMOJLIOBAHHHU MEPEMEHHOr0 TOKa, 06 HCTOPHH
CO3/1aHHA U NPUMEHEHHH

TPaHCHOPMATOPOB, UCNONLIVBAHUU PIOHANCA 6 Yenu
nepemeHHo20 moka u o bopebe c Hum, yenexax v npobremax
9/1eKTPOIHEPTreTHKH.

Cocmasaame cxembl npeobpazosanus snepeuu na T2L u I'SC, a
maxasce cxemy nepeoauu u nompebienus

2/1eKmpo3Hep2uu, Ha3hiBaTh OCHOBHBIX NnoTpebuTeneii
INEeKTPO3IHepruu. [lepevuciames npuunsl nOMepPs IHEP2UU U
BOIMONCHOCTU ONR NOSHIUEHUR YPpexmusHocmu eé
UCNONb306AHUA.

BecTu IMCKYCCHIO O MOJIb3€ M BPe/le 31EKTPOCTaHLIMH,
apryMEHTHPOBATh CBOK) MO3MLHIO, YMETh BbICIYILIHBATh

MHEHHE JPYrUX YYaCTHHKOB.

['OTOBHTE Npe3eHTalHH W COOOIEHHS N0 N3YHEHHBIM TEMaMm
(BO3MOXKHBIE TEMbI TIPECTAB/ICHE] B yHeOHHUKE).
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MexaHHueckHe
BOJTHBI

JlaBaTh onpeaeneHne NOHATHI: MEXaHUYECKas BOJTHA,
niorepeyHas BOJIHA, MIPOOJbHASA BOJIHA, CKOPOCTh BOJIHBI,

JUTHHA BOJIHBI, (a3a BONHBI, MIOCKAA 60IHA, 60THOBAA
nogepxHocmb, (hpoxm 60aHbI, AYY, 3BYKOBas BOJIHA,

rPOMKOCTb 3BYKa, BbICOTa TOHA, TEMOp, OTpaXkeHHe,
npenomiIeHue, noriolleHue, nHTephepeHuns, oudpaxyus,
noaspusayus MeXaHHYeCKUX BOJTH, KOT€PEHTHbIE HCTOYHHKH,
CTOS4as BOJIHA, aKYCTHUECKHH pe30HaHC, NIOCKOMNOISAPH30BaHHAsA
BOJIHA.

[NepeuncnaTh CBOHCTBa MEXaHM4YECKHX BOJIH. PacnosHaBaTh,
BOCTIPOM3BO/IMTh, HAOMIONATE MEXaHHYECKHE BOJIHBI, NOMNEpeYHble
BOJIHBI, MPOOIbHbIE BOIHBL, OTPAKEHHUE, NPENOMIIEHHE,
noriouieHue, HHTepdepeHLInIO, OUGpaKyuio u norapu3ayuio
MeXaHuuyeckux BOJH. HasbiBaTh XapakTepHCTHKH BOJIH: CKOPOCTS,
4acToTa, JUTHHA BOJIHBI, pasHocTh (pa3. Onpeaensith B KOHKPETHBIX
CHTYaLMAX CKOPOCTH, YaCTOTHI, JJIHHBI BOJIHBI, PA3HOCTH (ha3 BOJIH.
3anucsieams u cocmagnime 6 KOHKPEMMBIX CUMYAUsIX
ypasHenue 2apMoOHuYecko be2yujeil 601Hbl.

Haxoauts B sareparype u UHTepHeTe HHdopmaumio o
BO30Y/ICHHH, TIepesiaye H HCTIOIb30BaHHUH 3BYKOBBIX BOJIH, 00
MCITOJTE30BAHMM PE30HAHCA 3BYKOBLIX BOJH B MY3bIKE M TEXHHKE.
BecTr AMCKYCCHIO O 10J1b3€ H Bpe/ie BO3/1CHCTBHA Ha HENOBEKa
3BYKOBBIX BOJIH, AprYMEHTHPOBATE CBOIO MO3MLIMIO, YMETh
BBICTYILHBATh MHEHHE JIPYTHX YYACTHUKOB.

["oToBHMTH Npe3eHTaLMH U COOBILEHHA MO H3YYEHHBIM TeMaM

| (BO3MOXKHBIE TEMbI MPEACTABIIEHbI B YYeOHHKE).
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DneKTpOMarHuTHLIE
BOJIHEI

5

JaBaTs onpeaeneHUe MOHATHIA: 37IEKTPOMArHHTHOE 110Jie, BHXPEBOE
3ICKTPHYECKOE N0J1E, 3IEKTPOMArHHTHBIE BOJTHBL, CKOPOCT BOJIHBI,
JUTHHA BOJTHBI, (ha3a BOJIHBI, BOJTHOBAs OBEPXHOCTh, (DPOHT BOJIHBI,
7y, TUIOTHOCTD MOTOKA H3MYHEHHS, TOYEYHbIH HCTOUHHK HATYHEHHS,
OTP&KEHHE, NPEIOMIICHHE, NOTJIOLICHHE, HHTep(hepeHLIHS,
AndpaKUKs, NONEPeYHOCTh, NMONAPH3ALHA HNIEKTPOMArHHTHBIX BOJIH,
pagMoCBA3b, PAAHONOKALIWA, AMILUTHTYIHAS MO/IYSIALIMA,
netekTHpoBaHHe, OOBACHATEL B3AUMOCBA3D NEPEMEHHbIX
37IeKTPHYECKOTO H MArHWTHOro noneii. Pucosars cxemy
pacnpoCcTpaHeHHs 3/1eKTPOMarHHTHOH BOJIHBI. [lepeyncaats
CBOWCTBA ¥ XapaKTEPHCTHKH NIEKTPOMArHHTHBIX BOJIH. OObACHAMb
npoyeccy 8 OMKPLLMOM Ko1ebamenrsHOM KOHmype, npuryun
UNYHEHUA U Pe2UCTPAYUY INeKMPOMAHUMHBIX 601H. PacnosHasaTs,
HabJII0AaTh 3/1eKTPOMArHHTHBIE BOJIHBI, H3Ty4eHHE, NPHEM,
OTP&KEHHME, NMPENOMIEHHE, TIOTJIOLIEHHE, HHTEP(EPEHLIHIO,
IMdpaKkUMIo ¥ NOMAPH3ALMIO NEKTPOMArHHTHLIX BOJIH.

BuIMHCAATL B KOHKPETHBIX CHTYALMAX 3HAYEHHA

XapaKTePHCTHK BOJIH: CKOPOCTH, YACTOThI, /JUIWHBI BOJIHBI,

pasHocTH a3z, 21ybuny paduoroxayuu.

Cpasrusamb Mexaxuyeckue u 21eKmpOMAZHUNHBIE GONHbL.

Obvacuames npunyunesl paduocesasu u meiesuoenusn. ObvacHams ?
NPUHYURbL OCYUECMBIEHUA NPOYECCO8 MOOYIAYUL U

Oemexmuposanun. Hzobpasicams NpuHYunuaibHvle cxembl
paouonepedamyuxa u paouonpuémnuxa. Ocyujecmensms
paduonepedayy u paouonpuém. ODbACHAMb NPUHYUNBL Nepeoayu
uz00pascenus meienepedamyuxom u NPURYUNbLE npuéma
U300PANCEHUA MENCBUIOPOM.

HcenenoBaTh CBOWCTBA 3IEKTPOMATHHTHBIX BOJIH € MOMOLLBIO
mobunsHoro tenedona. Ha3piBaTh M ONMUCHIBATE COBPEMEHHBIE
CpeacTBa CBA3M.

Beinenats posnb A.C. [lonoBa B H3y4eHHH 3JIEKTPOMATHATHBIX BOJIH
H CO3aHuK paguocBa3H. OTHOCHTBCA C YBAXEHHEM K YHEHBIM H HX
OTKpBITHAM. OB0CHOBBIBATL BAXKHOCTb OTKPBITHS
3NEKTPOMArHUTHBIX BOJIH JUIA Pa3sBHTHS HAyKH.

HaxomuTs B uTepatype u MHTepHeTe HHOOPMALIHIO, MO3BOJSIOLLYIO
OTBETHTH Ha TIOCTaBJIeHHbIE BONPOCk! Mo Teme. PaGoraTs B nape 1
rpyIrie MpH PelieHn: 33124 W BBITIO/THEHHH TPAKTHYECKHX 3a/IaHuii.
Haxooums ¢ numepamype u Humepueme unghopmayuio o

8030YHCOeHUU, NEPeOaye U UCRONL30BANUY INEKMPOMAHUMHBIX so.rm..
06 onvimax I'epya u ux 3HaueHuu.

BecTH AHCKYCCHIO O MOJIb3€ W BPeJie HCMOJIb30BAHHS YEJIOBEKOM
3NEKTPOMArHHTHLIX BOJTH, ApIrYMEHTHPOBATEL CBOIO MO3ULIMIO, YMETh
BBIC/TYLIMBATh MHEHHE IPYTHX YYaCTHHKOB, [OTOBUTE Npe3eHTaLMH U
coob1IeHus Mo W3YYEHHBIM TeMaM (BO3MOMKHbIE TEMBI TPE/ICTABIEHBI B
yueOHHKe).

OnTHka

13

CBeToBBIE BOJTHEL
I'eoMeTpHYecKas H
BOJIHOBas ONTHKA

11

JlaBaTb onpesiesieHHe NOHATHIA: CBET, reoMeTpHYecKas ONnTHKa,
CBETOBOM JIy4, CKOPOCTb CBETA, OTPAKEHHE CBETA, NPEIOMICHHE
CBeTa, NOJIHOE OTPAXKEHHE CBETA, YTOJI NAICHHA, YO/l OTPAXKEHHS,
YroJi PeIOM/ICHHA, OTHOCUTE/ILHBIH NoKa3aTeNs MpeJioMIeHHS,
abcomoTHBIH MoKa3aTelb MpelloMIeHHs, THH3a, oKycHoe
PaccTOAHHE JINH3bI, ONTHYECKAA CHIIA JIHH3BI, IHCITEPCHS CBETa,
HHTEep(hepeHLHs cBeTa, AM(DPAKLMA CBeTa, AH(PaKUHOHHAS pelléTKa,
MONAPH3aLHSA CBETA, eCTECTBEHHbIH CBET, MIIOCKONONIPUIOBAHHbIH
CBeT.

OnMCHIBaTh METO/Ibl H3MEPEHHUS CKOPOCTH CBETA,

IlepeuuciaTh CBOWCTBA CBETOBBIX BOJIH.




! PacnozsaBatk, BOCNIPOM3BOAHTE, HAOJIIOAATL PACNIPOCTPAHEHHE
CBETOBbIX BOITH, OTPAXKEHUE, NPESIOMIEHHE, NMOTTIOLIEHHE,
JMCTIEpCHIO, MHTEP(EPEHIIHIO, TU(PAKIIHIO M MOJISPH3ALIHIO
CBETOBBIX BOJTH.

®opmynuporaTh NpuHUMN ofireHca, 3aKOHb! OTPaXKeHHs H
NpeNoMIIEHUS CBETa, PAHHLILI UX TPUMEHUMOCTH.

Crpouts X0z Tyda B rIOCKONAapaule/IbHOM M1acTHHE, TPEYroJIbHOM
MpH3Me, MOBOPOTHOMH NMpH3Me, 0b6opauuBaloleil mpu3Me, TOHKOH
JIHH3e.

Crpouts uzo0paskeHHe MpeaMera B III0CKOM 3epKajie, B TOHKOH
JIMH3e.

[lepeuncnaTh BHABI THH3, HX OCHOBHbIE

XapaKTepPUCTHKH || | ONTUYECKUH LIEHTP, IJIaBHAs ONTHYECKas

ock, (hokyc, onTHYecKas cuia.

OnpenenaTh B KOHKPETHOM CHTYaIlWH 3HAYEHUA YTia MajieHus, yria
OTPaKeHHA, YII1a MPeJIOMJIEHHA, OTHOCHTEIBLHOIO NoKa3saress
npenomeHus, abCOIOTHOrO NMOKa3laTess NpeJoMIIeH s, CKOPOCTH
cBeTa B cpefie, (POKYCHOro paccTOSHUA, ONTHYECKOH CHIIbI JIMH3BI,
YBEJIHYEHHS JTMH3bI, 1€PHO1A AH(PAKLHOHHOH

PEILETKH, MONOKEHHA UHTEP(DEPEHLIMOHHBIX H AW PAKIIHOHHBIX
MaKCHMYMOB H MHHUMYMOB. 3anm1ceiBaTh GOpMYITy TOHKO#H

JIHH3bI, PACCYHTBIBATE B KOHKPETHBIX CHTYALMAX ¢ e€ NOMOLIBIO
HeW3BecTHbIE BeIHUHHBL. OOBACHATH NMPHHLIMN KOPPEKLIMU 3PEHHs
C MOMOLLBIO OYKOB. DKCIEPUMEHTAIIBHO ONPEAEIATh MOKA3aTeh
npenomieHus cpeasl, pokycHoe pacctosHue cobupatouie

U pacceugaioujell TWH3, ITHHY CBETOBOH BOJIHBI C MOMOLILIO
AHPPAKLUMOHHON PEILETKH, OyeHueams UHGOPMayUuoHnyIo
émrocmb komnakm-oucka (CD).

Iepevucaame obracmu npumeHenus unmeppepenyuu ceema,
oughpaxyuu ceema, ROIAPUAYUU CEEMA.

HccnenoBats 3aBUCHMOCTD YTiia NPEJIOMIIEHHS OT yrJla najeHus,
3aBUCHMOCTb PACCTOSHHSA OT JIMH3bI 10 H300PaXKEHUS OT PACCTOAHUS
OT JIWH3BI JIO MpEeJMeTa.

[TpoBepsATh rHNOTE3bI: YroJ MPEJTOMASHHA MPAMO MPONOPLUMOHANIEH
Yriy NafeHus, npu NAOMHOM CAOJICeHUN OBYX NUH3 ORMUYECKUE CUIbL
CKIaobI6aomcA.

KoHCTpyMpOBaTh MOZEH TEJIECKONa W/ MUKPOCKONA.

PaGorarh B mape W rpynme rnpH BbIMOJTHEHHH NPAKTHYECKHX
3a1aHKH, BbIJBWKEHWH T'HNOTe3, pa3paboTke METO0B NPOBEPKH
TUMoTes.

IThanuposame desmensHOCMb NO 6bINOAHEHUIO U 6bINONHAND
UCCEO0BARUA 3ABUCUMOCTNU MENCOY (PUSUYECKUMU BENUHUHAMU,
IKCNEPUMEHMANLHYIO NPOGepKy 2unome3vl. HaxoauTs B
nutepatype u UnTepHere undopmaimio o Guorpadusx H.
Helorona, X. Iioiirenca, T. IOnra, O. ®pexend, 00 UX Hay4HbIX
paboTax, 0 3Ha4eHHH HX paboT /Ui COBPEMEHHOMH HAYKH.
BhickasbiBaTh CBOE MHEHHE O 3HAYEHHH HAYYHBIX OTKPBITHH H paboT
no ontuke M. Hetotona, X. [Noiirenca, T. lOura, O. ®penens.
BocrnpuHuMaTh, aHATH3WPOBATh, NepepabaThiBaTh H PEABABIATL
HH(OPMALMIO B COOTBETCTBHH C MOCTAB/ICHHBIMH 3a/1a4aMH.
Bbiie1sTh OCHOBHBIE TIOJIOMKEHUS KOPITYCKY/IAPHOH H BOTHOBOH
TeopHii cBeTa. Y4acTBOBaTh B 0OCY)KIEHHH 3THX TEOPHH H
COBPEMEHHBIX B3IJIA0B Ha MPHPO/LY CBETA.

Vkazvieamo 2panuyvl npuMeRumMocmu 2eoMempu4eckou

onmuxu.

[OTOBUTL NMpe3eHTaluuH W COOOLIEHHA 0 H3YHEHHBIM TEMaM
(BO3MO’KHBIE TEMBI MPE/ICTAB/ICHBI B YHeOHHKE).




3.2

Hanyuenne u
CNEKTPBI

JaBath onpeaeneHue MOHATHIH: TEIUIOBOE UATYYEHHE,
3/IEKTPOJFOMHHECLIEHIIMA, KATOI0JOMUHECLIEHIIHA,
XEMHJTIOMHHECLIEHIHA, DOTOTIOMHHECLICHLIMSA, CRAOUHOU CREKmP,
QUHelNamulii CREeKmp, Noaocamvlii CHEKMp, CREKMP RO2NOUEHUA,
CHEKMPAanbHbli ANATU3.

[TepeuuncnsTb BUABI CMIEKTPOB.

Pacnosuaears, 6ocnpouzgooums, HabnoAaTh CIUIOLIHOMH

CHEKTp, THHeWYaTbIH CrIEKTP, MOJOCAThIH CNEKTP, CNEKTP
H3TY4eHHS H NOTTIOIEHHS.

Hzobpadscamb, 06bACHAMb U GHANUSUPOSAMb KPUEYIO 3A6UCUMOCTIU
pacnpedenenus 3uepzuu 6 cnekmpe abconomHo YEPHO20 meaa.
[TepeuucaaTs BH/Ibl 3/IEKTPOMArHUTHBIX M3TYYEHHH, HX
HCTOYHHKH, CBOICTBA, MpuMeHeHHe. MUcnonb3osate mkany
3NIeKTPOMAarHUTHLIX BOJTH. CpaBHUBATL CBOHCTBA
37IeKTPOMArHUTHBIX BOJIH Pa3HbIX AHAMNa30HOB.

OcCHOBBI cnelHaIbHO|
TEOpHH
OTHOCHTEILHOCTH

4.1

OcHOBBI cneunanbuoﬁ
TEOPHH
OTHOCHTEJILHOCTH
(CTO)

JaBats onpeaeneHHe NMOHATHIL: coObITHE, NocTynat, cobcTBeHHas

| HHEpLHaNbHaA CHCTEMA oTcyéTa, coOCTBEHHOE BpemA,

coOcTBeHHas [UIMHA Teja, Macca MoKos, MHBAPHAHT, 3HEPrus
MOKOS.

ObvAcHAmb NPOMUSOPEYUR MENCOY KIACCUYECKOU MEXAKUKOU U
anekmpodunamuxoi Maxceenna u npuvunst nosgnenus CTO.
®opmynuporatsk noctyaarst CTO.

®opMynupoBaTth BbiBOAbI W3 noctynator CTO u obwvacHame
PeNAMmuBUCMCKUe 3hchexmul cokpaujenus paimepos meia u
3aMeoNeHUA BPEMEHU MEHCOY O8YMA COOBIMUAMU C MOYKU 3PEHUA
osudcyweics cucmemsl omcuéma. AHanu3upoparts Gopmyny
PENATHBHCTCKOTO 3aKOHA COXKEeHUsA ckopocTeil. [Tposodums
MBbICIEHHBLE IKCRePUMeHnbL, noomeepacoaiowue nocmyrams: CTO
U Ux cre0cmaus.

Haxooumbe & konxpemuoil cumyayuu 3navyeHus ckopocmeii men 8
CTO, unmepeanog epemenu Mexncoy cobbImuaMuY, OIuUHy meia,
IHEP2UIO NOKOA HACTUYbL, NOAHYIO IHEPSUIO YACTNUYbL,
PEIAMUBUCTICKUY UMAYIbLC YACMUYbL.

3anuckiBaTh BRIPOKEHHE 111 SHEPTUM NOKOS U HOMHOU

SHep2uy YacTHIL

Hanararh cyTb NPHHLKNA COOTBETCTBHS.

Haxonuts B tuteparype u MHTepHeTe HHDOPMALIHIO O TEOPHH
a¢upa, 06 sxcnepuMenTax, kotopsie npuBenu k cosaaruio CTO, o6
OTHOCHTE/IBHOCTH PACCTOAHHH U MPOMEKYTKOB BPEMEHH, O
6uorpaduu A. DifHirTeiiHa. BoickasbiBaTh CBOE MHEHHE O 3HAYEHHH
CTO ans coBpeMeHHO HayKH.

I'oToBUTE Npe3eHTalMK U COOBIIEHHS MO H3YYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI NIPEACTAaBICHBI B y4eOHUKE).

KsaHToBas ¢usnka

CBeTOBbIE KBAaHTBI

Jasats onpenenenuve noHATHN: GoToaddekT, KBaHT, TOK
HACBILLICHWS, 38/IEPIKHBAIOIIEE HANPIIKEHHE, paGOT‘a BbIXO/1a,
KpacHas rpanuua gotospdexra.

Dopmynuposams npeomem u 3a0a4u K6AHMOBOU PUIUKU.
Pacno3zunaeare, Habmonats anenue Gorosddexra. OnucuiBaTh
oneiTel CTONETOBA.

@opmynupoBaTh runotesy [l1anka o KBaHTax, 3aKOHbI

(doroaddexra.

Amnanu3upoBaTh 3aKkoHb! doToaddexra.




3anucLIBaTh U COCTAB/IATE B KOHKPETHBIX CHTYALMAX YpaBHEHHe
OiHwTeiHa i GoToaddexTa H HAXOAUTH C Ero MOMOLLBIO
HEW3BECTHBIC BEJIHUHHBI.

BbI4HCASTE B KOHKPETHBIX CHTYALMAX 3HAYEHHS MAKCHMAlTbHOH
KHHETHYECKOM 3HepruM (OTOIIEKTPOHOB, CKOPOCTH
(hoToa1eKTPOHOB, paboThl BLIXOAA, 3aNHPAIOLIErO HANPIKEHHS,
4acTOThl M JUTMHBI BOJIHBI, COOTBETCTBYIOIIMX KPACHO# rpaHuie
tdoToaddexra.

[TpuBouTL NpHMepk! Henonb3oBauus Gorodddexra. OOBLACHATD CYTh
KOPITYCKY/ISPHO-BOJIHOBOro Ayanuima. OnuceiBarth oneithl JleGesera
N0 W3MEPEHHIO JaBIeHus CBeTa M onbiThl BaBunosa no onrtuke.
Onucvieamy onvimel no Ougpaxyuu nexmpoHoe.

DopMyIHpOBaTh COOTHOLLIEHHE HeOoIpeenéHHOCTe N

['efisendepra n OGBACHATL €0 CYTh.

Haxoauts B nutepatype u Unteprere nadopmanmio o paborax
Cronetosa, JleGenesa, Basunosa, [Tranka, Komnmona, de Bpoiuis.
Beiaensats ponb pocCHHCKHX YHEHBIX B HCCNIEIOBAHHH CROMCTR
cBera.

[puBoUTE NpUMepEl GHONOrHYECKOTO H XHMHYECKOTO

JIEHCTBHA CBETA.

[OTOBHTH Npe3eHTaLMH H COOOLLIEHHA M0 H3YYEHHbIM TEMaM
(BO3MOHbIE TEMBI MPEeACTaB/IeHbI B yUeOHUKE).
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ATtomHas (u3HKa

Jlapath onpeseneHne NOHATHI: AaTOMHOE AP0, IHEPreTHUECKHI
YPOBEHb, 3HEPrUsl HOHU3ALHH, CHOHMAKHOE UTYYEHUEe céema,
8uIHYICOeHHOe usnyyenue ceema. Onuceisath onbiTel Pesepdopaa.
OnucebiBaTh M CPaBHUBATH MOENH aTomMa ToMcOHa H
Pesephopaa.

PaccmarpuBats, HCCe0BaTh M ONMUCHIBATE JIHHEHYATHIE
CMEKTPBI.

DQopMyJIMpOBaTh KBaHTOBBIE NOCTYaThl bopa.

OGBACHATD JIHHEHYATBIE CMIEKTPbI ATOMA BOJOPO/Ia HA OCHOBE
KBaHTOBBIX MocTynatos bopa.

PaccuMThiBaTh B KOHKPETHOH CHTYALIMH HAaCTOTY H UTHHY BOJIHBI
HCIycKaeMoro JOTOHa NpPH Nepexo/1e aToMa W3 OIHOIO
CTALMOHAPHOI'O COCTOAHMSA B APYrO€, IHEPrUi0 MOHU3ALIMK aTOMa,
BbIYUCANM IHAYEHUS PAOUYCOE CINAUOHAPHBIX OPOUM 31€KMpPOHOE
6 amome.

Onucvieéams yempoucmeo u 06bACHAMb NPUHYUN OCHCMBUA
Jazepos.

Haxonuts B smtepatype u MHTepHeTe cBeieHus o (akTax,
NOJATBEPHKAAIOLMX CIIOXKHOE CTPOCHHE aToMa, 0 paboTax y4€HbIX
MO CO3/1aHHI0 MOJIETH CTPOEHHA aTOMa, NOAVYEHUIO
BHIHYICOCHHO20 UBNYYEHUSA, O IPUMEHEHHH J1a3€pPOB B HayKe,
MeIHLIMHE, POMBIILIEHHOCTH, ObITY.

BrigenaTs posib pPOCCHHCKMX YUEHBIX B CO3/IaHHH U
HCMOJIb30BAHHH JIa3epoB.

['OTOBHTH NMpe3eHTalMK 4 COOOLEHHS 110 H3YHEHHBIM TEMaM
(BO3MOXKHBIE TEMBI MPE/ICTaBlIeHb! B yueOHHUKE).




3.3

DuU3nKa aTOMHOTO

spa

JlaBaTh Onpe/eneHus MOHATHI: MACCOBOE YHCIIO, HYK/IOHBI, S/IEPHbIE
CHJTbI, BUPMYQTbHbIE Yacmuybl, Ne(EKT Mace, IHEPris CBA3H,
yAe/bHAsS 3HEPrUs CBA3H ATOMHBIX S/1ep, PAAHOAKTHBHOCTb,
aKmueHoCmb paouOGKMUEHO20

éewecmea, NepUo/L NOJIypacnazna, HCKyCCTBEHHAs
PafHOAKTHBHOCTb, S/ICPHbIC PEAKIIHH, SHEPreTHYECKHH BbIXO/
AICPHOH peaklMH, LieNHas S/1epHas peakuusd, koadduimnent
pasMHOKEHHs HEHTPOHOB, KPUTHYECKas Macca, peakTopbl-
Pa3MHOXKMTEJIH, TEPMOSIEPHas PeaKius.

CpaBHHBATL CBOWCTBA MPOTOHA H HEHTPOHA.

OnuceiBaTh MPOTOHHO-HEHTPOHHYIO MOJIENb AApa.

Onpenensrs COCTAaB 41€p PATHYHBIX IEMEHTOB C

nomotbio Tabnauues Menneneera. M3oOpaxkate H yHTaTh

cxeMbl aTOMOB. CpaBHHBATL CHILY /IEKTPHYECKOro
OTTAJIKHBAHHSA NMPOTOHOB W CHITY CBA3H HYKJIOHOB B siZpe.
Ilepevuciame u onucei6amp C60UCMEA AOEPHBIX CU.

ObvacHams 06MeHHYI0 MOOeNb 83aUMOOCUCMEUA.

BuiuncnsaTs AedeKkT Mace, JHepruio CBA3H M YACJIbHYIO JHEPruio
CBA3M KOHKPETHBIX aTOMHBIX #/1€p. AHA/IM3UPOBATh CBA3b
YAeTbHOM 3HEPrUH CBAM C YCTOHUYMBOCTLIO aziep. [lepeuncnars
BHJIbl PAJHOAKTHBHOTO pacnaja aToMHbIX anep. CpaBHHBaTh
cBoiicTBa anbda-, 6eta- U ramMma-uaTyueHuit, Janucvisame npaswia
cMeujenun npu pacuoaxmusHulx pacnaoax. Onpedeisimo
nemenmsl, 06pasylowueca 8 pesyabmame paouoaKmueHbix
pacnados.

3anuceiBaTh, OOBACHATH 3aKOH PaJHOaKTHBHOIO pacrnaja,
YKa3blBaTh MPAHHLBI €0 NPUMEHUMOCTH. OnpenensTs B
KOHKPETHBIX CHTYALIHAX YHCIIO HEPACTIaBILIUXCS AZIEP, YHCIIO
pacnaBiIHXcs S1ep, NepHo NOTypacnajia, akmueHOCMb
geujecmaa.

Iepevucaamy u onuceiéams Memoosl HAONIOOEHUR U PECUCPAYUU
anemenmapmblx vacmuy. Habriooams mpexu anba-vacmuy 6
kamepe Bunvcona. Pecucmpuposams soepnvie usnyyerus ¢ ROMowbio
cuémyura ['eticepa. Onpeodensims UMNYIbC U IHEPSUIO HACMUYbL NPU
OBUIICEHUU 8 MAZHUMHOM noJe (no homozpaguam).

3anuceiBaTh AAepHbie peakii. OnpeaessTs NpoayKThl

AZePHBIX peakiuii. PacCUHTLIBATE SHEPrUYEeCKHH BBIXO
ANEPHBIX peaKLuH.

OnuchiBaTh MEXaHW3MBbI JIE/IEHHS A1ep H LeNHOH A1epHOH
peakunu. CpaBHMBaTh S/€PHBIE H TEPMOSAJEPHbBIE PEaKLHy.
Obwacuamp npuryune yempoticmea u pabombl A0epHbix
peakmopos. Y4acTBOBaTh B OOCYN(/IEHHH NPEUMYLIECTB H
HEOCTATKOB AIEPHOH JHEPreTHKH.

Ananuzuposame onacHocmy A0EPHLIX UZNYHEHUT ONA HCUBHIX
OP2aHUIMOG.

Haxonuts B iuTepatype u UnTepHeTe cBeaenns 06 OTKPLITHH
NPOTOHA, HEHTPOHA, PAAHOAKTHBHOCTH, O NOMYYEHHH H
MCTOJIb30BAHHH PAIHOAKTHBHBIX H30TOMNOB, HOBBIX XHMHYECKHX
3/IEMEHTOB.

Bb11ensTh poib pOCCHICKHX YYEHBIX B HCCIENOBAHUAX ATOMHOIO
Apa, OTKPBITHH CMIOHTAHHOTO JeJIEH!s S/1ep YpaHa, Pa3BUTHH
ANEPHOH HEPreTHKH, CO3JaHWH HOBBIX H3oTonos B OUAU
(O6benMHEHHBIH MHCTHTYT SJIEpHBIX HceneaoBanuii B r. JlyGue).
[OTOBKTEL Npe3eHTalnH U COOOLICHUS MO W3YUEHHBIM TEMaM
(BO3MOJKHBIE TEMbI MPEACTAB/IEHb B yueOHNKeE).
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| DnemeHTapHbie
| vacTHLBI

2

JaBath onpejeneHue NOHATHI: aHHHUTHIIALMA, 1enmOHbl,

aoponsi, Keapx, 200H. IlepeurcnaTs OCHOBHbIE CBOHCTBA
3JIeMEHTapHBIX YacTHIL

Bbiaensats rpynibl 3JIeMEHTAPHBIX YaCTHIL.

[NepeuncnsTh 3aKOHbI COXPAHEHHS, KOTOPBIE BBLITIOIHAKOTCA MPH
npeBpaLleHHAX YacTHLL. OMUCBIBATL NPOLECCH AHHHTMIALMY YACTHLL
H aHTHYACTHLL M POXKIEHHUSA IEKTPOH-TNO3HTPOHHBIX Map.
HazbiBaTh 1 cpaBHHBaThL BH/IbI DYHJAAMEHTANbHBIX
B3aHMO/IEHCTBHH,

OnuceIBaTE PoJib YCKOPHTEICH B H3YUEHHH 3JIEMEHTAPHBIX HacTHIL
Hazvisams ocHoeHble 8UObL YCKOpUmMenei 31eMeHapHbix Yacmuy.
Haxonure B nurepatype u UurepHere cBeaeHus o0 HCTOpUH
OTKPbITHS 3NIEMEHTApPHBIX YacTHll, 0 TPEX 3Tanmax B Pa3BHTHH
(H3HKH INEMEHTAPHbIX YACTHLL.

OnuchiBaTH COBPEMEHHYIO (PH3HUECKYIO KapTHHY MHpa.

[OTOBHTL npezeHTalMK U COOBILEHHS N0 H3YUEHHBIM TEMaM
(BO3MOJKHBIE TEMBI NPE/ICTARIICHBI B yueOHHKE).

Ctpoenue
| Beeneunoii

6.1

| Conneynas cucrema.

JlaBath onpeneneHue NOHATHIL HebecHas cgepa, srnunmuxa,
HebecHblll IK6AMOP, NOAOC MUPA, OCb MUPA, KPY2 CKIOHEHUS,
NPAMOE 60CXOICOCHUC, CKIOHEHUE, NAPAINAKC, TIAPCEK,
ACTPOHOMHYECKas eIHHHLIA, TIepHIe/Iui, adennii, CoHeyHoe
3aTMEHME, JIYHHOE 3aTMEHHE, TUIAHEThl 3eMHOH IpYIIbl, 1aHEThI-
FHTaHThbl, aCTEPOMJL, METEOp, METEOPHT, (oTocdepa, CBETHMOCTS,
npotybepaHel, nyabCap, HelmpoKHHas 36e30a, YépHan oLipa,
NpOTO3BE3/1a, CBEPXHOBaA 3BE€3/1a, ra/lakTHKa, KBas3ap, KpacHOe
cMelleHKe, Teopus bonbiioro B3psisa, Bospact BeeneHHOM.
Habmopats JlyHy W ruiaHeTsl B TesiecKor.

Beinensats ocobenHocTu cuctemsl 3emns-Jlyna.

Pacno3nasaTts, MonenupoBats, HabnoaaTh TyHHBIE H

CO/IHEYHBIE 3aTMEHHS.

OGbACHATH MPUIKUBbI U OTIMUBBL.

Dopmyaupoeams u 3anuceiéams 3axonvl Kenrepa.

6.2

CouHile U 3BE31bI

OnucebiBath cTpoeHue Co/IHEYHOM CHCTEMBI.

[TepeuncasaThb rIaHEThl M BBl MAJILIX TSI,

OnucbiBatk cTpoeHue ConHua.

HaG6nronare conneunsie natHa. Cobmopars npasuna
HesonacHocTH npu HabmoaeHun ConHua.

[lepeymciaTh THMHYHBIE FPYNTIbI 3BE31, OCHOBHbIE (JU3HHECKHE
XapaKTEPUCTHKH 3BE3.

OnHceIBaTE IBOTIOLHIO 3BE3/ OT POAKAEHHS JI0 CMEPTH.
HasbiBaTh cambie spKHe 3BE3/bI H CO3BE3AMS.




6.3

Crpoenne
Bceenennoi

[NepeuncnaTh BH/IbI FalaKTHK, ONHCHIBATEL COCTAB M CTPOCHHE
rajakTik. Beigenate Maeusbiit [TyTs cpey Apyrux ralakTuk.
Onpenenars mecto ConHeunoii cuctemsl B ['anaktuke. OueHHBaTh
NOPAAOK PACCTOSHUI 0 KocMH4eckuX 06bekToB. OnmuchiBaThL CYTh
KPacHOTO CMEILEHHS W ero MUCMo/b30BaHHe NPH H3YYEHHH ralakTHK.
[IpuBOAMTE KpaTKOe M10XKeHHe Teopuu bonbworo B3peiBa H
TEOpuH pacluupsioweiics BeeneHHoi.

O6wscHAMb CYNib ROHAMUI « MEMHAA MAMEPUAY U «MEMHAA
IHEP2UAY.

ITpusooums npumepsbi UCRONLIOBAHUA 3AKOHO8 PUIUKU OIA
0OBACHEHUS NPUPOObL KOCMUYECKUX 00BEKMO8.

PaGoTtaTh B mape ¥ rpymrne Mpy BLINOMHEHHH IPAKTHYECKHX
3aniaHui.

HUcnonb3oBare MHTepHET W15 noMcka H300pakeH i KOCMHYECKHX
obbekToB 1 uHpopmaumu 06 ux ocobeHHOCTAX.

ITosTOpeHue

Peseps




Ilepeuens naboparopubix pabor

Ne

Tema

JlaTa

10 xnace

H3yuenne aBuikeHHA Tena, OPOIIEHHOrO rOPH30HTAILHO

HBy‘{BHHB ABHIKEHHA TElA MO OKPYKHOCTH

W3Mepenue KeCTKOCTH MpPYKHHbI

Uzmepenue ko3 pULIHEHTA TPEHHA CKOJIBKEHHA

HS)"IEH HE 3aKOHA COXpPaHEHHA MEXaHHHYEeCKOH JHEPIrHH

lf[3yquHe PAaBHOBECHA TE€Na Noj JeHCTBHEM HECKOJbKHX CHII

DKkcnepHMeHTalbHasA npoBepka 3akoHa ["eli-Jlioccaka

oo ~| O | & W N —

[MocnenoparensHoe napajnejibHO€ COCAHHCHHA
NpOBOAHHKOB

Uamepenne 3]IC 1 BHYTpPEHHErO CONPOTHBICHHS HCTOYHHKA TOKA

11 kaace

Habnioaenue 1eHdcTBHA MAarHMTHOTO MOJS HA TOK

H3yuenne SBICHHA 3NEKTPOMArHHTHOH MHAYKUHH

Onpe.ueneuue YCKOpPCHHA CBDGD.I[HOI‘D NaaAeHHd MMPH NOMOLIK MasTHHKa

M3mepenHe nokazartesis NpeJioMJIeHHs CTeKa

Onpenenenne onTH4Yecko# cuibl 1 GokycHOro paccrosHus cobuparoineii
JIHH3bI

H3mepenue 1aHHBI CBETOBOH BOJHBI

Ouenka nHopMauMOHHOK EMKOCTH KoMnakT-nucka (CD)

Ha6nioaenue cniowiHoOro v JIHHEH4aToro CNEKTPOB

Ilepeyens npoBepo4HbIX pabor

Ne
n/n

Tema

Hdara

10 knace

KunemaTuka TOYKH W TBEpOro Tena

Jlunamuka. 3akoHsl mexanukd HoioToHa. CHiibl B MEXaHHKe

3aKkoHbl coxpaHeHus B MexaHuke. Cratuka

Mosekynsipuas Gu3uka 1 TepMOAMHAMHKA

DnexTpocTaTHka

3aKkoHbI MOCTOSHHOIO TOKA

N N B W N —

DneKTpUUecKHii TOK B pa3fiH4YHBIX Cpefiax

11 knace

MaruuTHOe noJe. BRCKTPOMEH-!HTHM HHAYKLHA

KonebGanus U BOTHEI

OnTtuka

Bl W | =

KBanToBas (u3mka




KMCH)IHPHO—TCMIITH'ICCROC IJIAHHPOBAHHE 1O q)llfllllce

10 knace
Ne Ne Tema ypoka Koauu | Jlano IIpame | Ilapa-
n/n ypo eCTBO yanue | rpag
Ka aacop | LIO Io
naany | gakry
1 Beenenne. @H3HKA H €CTECTBEHHO- 1
| HAYYHbIH MeTO] NO3HAHHS NPHPOALI
1.1 Du3HKA H eCTECTBEHHO-HAYYHbIH 1
METO/l NO3HAHHS TPHPO/ILI
1 Unctpykrak no Th 1
. Du3UKA ¥ ECTECTBEHHO-HAYYHBIH METON
; NO3HAHWA NMPHPOALI
2. Mexanunka 27
2.1 KnnemaTHKa TOUKH H TBEpPAOIro Teja 7
2.1.1 2 Buibl MEXaHHYECKOTO JIBHXKEHHS U 1 [.1-2
cnocobbl €ro OnHcaHHA.
212 |3 Tpaexropus. [1yre. [lepemeLienue. 1 [1.3-5 .
PaBHOMepHOE NpsAMosIHHEHHOE
JIBHKEHHE H ero ONHCAHHE.
213 |4 Crnoxenune ckopocteii. MrooBenHas u 1 [1.6-9
Cpe/HAs CKOPOCTH. YCKOpPEHHE.
214 |5 JIBuKeHHe C MOCTOSHHBIM YCKOPEHHEM. 1 [1.10-14
JlabopatopHras pabora Ne 1 «H3yuenne
JIBHXKEHHS Tena, OpoleHHoro
FOPH30HTAIBHOY.
205 |6 PaBHOMepHOE ABHIKEHHE TOUKH 110 1 I1.15.16
okpyxkHocTi. Kuiemaruka abeonorno
TBEPAOro Tena.
216 |7 JlaGoparopuas pabora Ne 2 «HM3yuenue ]
JIBHKEHHS TeJa 110 OKPYKHOCTHY.
[ToaroToBka K KOHTPOJIbHO#H paboTte
2.1.7 |8 KouTponshas pabota Ne 1 no reme 1
«KuHemaTHKa TOYKH W TBEPJIOrO TeJiay .
2.2 3axons AunaMuks Helotona 3
2:2.1 9 OcHoBHOE yTBepIKAeHHE MEXaHHKH. 1 I1.18-19
Senenune unepuuu. Cuna. Macca.
Enunuua maccsi.
222 10 Iepssiii 3akon Heiotona. Bropoii 3akon 1 11.20-23
HoioToHa. TIpHHLIKI CYNepno3HLMH CHIL.
223 11 Tpetuii 3akon HeiotoHa. 1 11.24-26
['eonenTpuyeckas cHCTEMa OTCHETa.
INpunumun otHocuTensHocTH [anunes.
2.3 CuJibl B MEXaHHKe 5
237 12 Cunsi B npupoge. Cuna TSHKECTH H CHlla 1 11.27-28
BCEMHUPHOI'O TATOTEHHSA.
232 |13 Bec Tena. HepecomocTs. Pemenue 3anaq. 1 I1.30,33




233 14 JHedopmalns U CHbl YIPYrocTu. 3akoH [1.34-35
I'yka.
JlaGoparopnas pabora Ne 3 «H3mepenue
HECTKOCTH NPYKHHBIY.
234 15 Cubl TpeHus. 11.36-37
JlaGopartophnas pabora Ne 4 «M3mepenune
K03 duLMeHTa TPEHHS CKONBKEHUA».
23.5 16 Koutponbsnas pabora Ne 2 no teme
«JIuHamMuKa. 3aKOHbI MEXAHHKH
HetoToHa. Ciibl B MEXAHHKED.
24 3aKoHbI cOXpaHeHHS B MEXaHHKe 7
24.1 17 HUmnynbc maTepuanbHOM TOYKK. 3aKOH I1.38-39
COXpaHeHHS HMITYJIbCa.
242 18 Mexan1ueckas paboTa H MOIIHOCTE. I1.40
243 19 Dueprus. Kunetnueckas sneprus. I1.41-42
244 20 PaGoTa cuibl TAXKECTH H CHIIBL 11.43
. ynpyrocti. KoHcepBaTUBHbIE CHITBI.
245 21 [NoTeHunanbHas 3HEpPrus. 11.44
2.4.6 22 3aKoH COXpaHEHHUS 3HEPruH B MEXaHMKeE, 11.45
247 |23 JlaGopartopuas pabora Ne § «M3yuenune
3aKOHA COXPaHEHUA MEXaHHYECKOH
IHEPruH».
2.5 Craruka 2
25.1 24 PaBHoBecwue Ten. I1.51-52
252 |25 JlaBoparopras paGora Ne 6 «HU3yuenune
paBHOBECHS TeJia noa JecTBHeM
HECKOJIBKHX CHII».
2.6 OcHOBBI THAPOMEXAHHKH 2
2.6.1 26 JlaBnenue. YcnoBue paBHOBECHS I1.53
KUIAKOCTH.
2.6.2 27 JIBHIKEHHE JKHAKOCTH, Y paBHEHHE I1.54
Bepuymnn.
. 2.7 IMoaBeaenHe HTOrOB H3y4YeHHS TEMbI 1
«MexaHnka»
2.7.1 28 KourposibHas pabora Ne 3 no reme:
«3aKOHBI COXPaHEHHS B MEXaHHKE.
Craruka»
3. Moaexyaapuas pH3HKA H 17
TePMOHHAMHKA
3.1 OcCHOBBI MOJICKY/ IS PHO-KHHETHYECKOH 2
Teopun (MKT)
3.l 29 OcHosuble nosioskenns MKT. Paszmepsl [1.56-57
MOJIeKY/1.
3.1.2 |30 | BpoyHosckoe asHixkenue. CHilbl I1.58-59
B3aumoneicTeua Monekyn. Ctpoenue
raz006pa3HbIX, JKUAKUX W TBEPABIX TeI.
3.2 YpaBHeHHe COCTOSIHHS H/I€AJbHOI0 rasa 5




32.1 |31 OcHoBHOE YPaBHEHHE MOJICKY/IAPHO- I1.60
KHHETHYECKOH TEOPHH ra3os.

3.2.2 32 Temnepatypa Kak MaKpOCKOMH4YeCKas 11.62-63
XapaKTepHCTHKA rasa.

323 |33 VYpaBHeHUE COCTOAHHA HICAILHOTO ra3a. [1.66

324 |34 ["a30BbIe 3aKOHBI. [1.68

325 |35 JlaGoparopuas paGora Ne 7
«IKCNepHMEHTA/IbHAA TPOBEPKA 3aKOHA
I'eii-Jlioccakay.

33 Bianmuble npeBpamen s KHIKOCTH H 1
rasa

3.3.1 36 Hacenuennwiii nap. /lapnenne I1.71-74
HacklleHHOro napa. Bnaxsocrs
BO3/TyXA.

34 JKHAKOCTH H TBep/bie Tesa 2

34.1 37 CaoiicTsa suakocty. [TosepxHocTHOE H.?S-?‘
HaTSKEeHHe

342 |38 Kpucrannnueckue u amopdnsie Tena. I1.78

3.5 OcHOBBI TEPMOAHHAMHKH 7

3.5.1 39 BuyTpenuas sHeprus. I1.79-80
PaGora B TepMoarHamMuKe

352 |40 Konuyecrso rennotsl. Ypaenenne I1.82
TennoBoro 6anaxca.

353 |41 [lepeBriii 3aKOH TEPMOANHAMHKH. I1.84

354 |42 [Ipumenenune nepsoro 3akoHa I1.85-86
TEPMOJIMHAMHKH K Pas/IHuHbIM
npoueccam.

3.55 43 Bropoii 3aKOH TepMOAHHAMUKH. I1.87

356 |44 [IpuHuMN AeHCTBHA TEMIOBBIX 1.88-89
asurarened. Koadduuuent noneznoro
NEeHCTBHSA TEIMJIOBLIX ABHraTesieH.

357 |45 KonTponenas pabora Ne 4 no reme
«MonekynspHas pusuka u .
TEPMOAHHAMHKA)

4. OcHOBBI IEKTPOAHHAMAKH 16

4.1 DJIeKTPOCTATHKA 6

4.1.1 |46 DIeKTpHYECKHii 3aps/l U 3IeMEHTapHbIe 11.90-91
4acTHIlbl. 3aKOH COXpaHEeHUs 3apaaa. 3akoH
Kynona. EanHuLa 2neKTpHYeCcKoro 3apsja.

412 (47 DnexTpuueckoe nosie. HanpsxkeHHOCT 11.94-95
aNeKTpHYeckoro noss. CHaoBbIe TUHUH.

414 |48 IMone Toye4HOro 3apsaa H 3apAKEHHOro [1.96-98
wapa. [Tpusuun cynepnosuumu nojei.
[TpoBOAHKKH H IH3NEKTPHKH B
3NEKTPOCTATHYECKOM ToJ1e.

415 |49 [loTeHuHanbHas SHEPrus 3apHKEHHOrO 11.99-101

Tena. [loreHuman u PasHoCTb
NMOTEHUHANOB. DKBUNOTEHUHATBHBIE
MOBEPXHOCTH.




50

Onekrpoémkocts. Konznencarop. DHeprus
3apAKEHHOr0 KOHAEHCaTOpa.
[IpuMeHenHe KOHIeHCaTOpOB

I1.103-
104

51

KonrponeHas pabora No5 no teme
«DNeKTPOCTaTHKaY.

4.2

3aKoHBI NOCTOTHHOIO TOKA

4.2.1

52

Onextpuueckuii Tok. Cuna Toka. 3akoH
Oma si1a ydacTka uenu

I1.106-
107

422

53

DneKTpHUYEcKHe LeNH.
[NocnenosarensHoe W MapaniensHoe
COEJIMHEHHS NPOBOIHUKOB

I1.108-
109

423

54

JlaGoparophas patora Ne §
{(HOCJ‘]GIIGB&TEIIBHDE H napauicjibHOE
CO€IHHEHHA MPOBOTHUKORB.

424

55

PaGora u MOULIHOCTE MOCTOSHHOIO TOKA.

1110

4.2.5

56

DnexktpoasuKylas cuna. 3akoxn Oma ans
MOJIHOH LienH.

JlaGoparopras pabGora Ne 9 «M3mepeHue
DJIC ¥ BHYTPEHHEro CONnpOTUBICHHUA
MCTOYHHMKA TOKa».

IL.11-112

42.6

57

Jlaboparopnas pa6ora Ne 9 «Mamepenue
3J1C ¥ BHYTPEHHEro COnpoTHBIEHHA
MCTOYHMKA TOKAY.

427

58

Koutponsuas pabora Ne 6 no reme
«3aKOHbI MOCTOAHHOTO TOKAY.

4.3

INeKTPHYECKHH TOK B PA3IHYHBIX
cpeaax

43.1

59

DIIeKTPOHHAs MPOBOAHMOCTb METAJLIOB.
3aBUCHMOCTD CONPOTHUBIICHUSA NPOBOHHKA
oT TemnepaTypbl. CBepXnpoBOAHMOCTh

IL.115

432

60

B.TICKT]JH'-ICCKHﬁ TOK B MOJIYNIPOBOJAHHKaX.

CoOcTBeHHas ¥ MpUMecHas MpPOBOJAWMOCTH.

p-n nepexoa. [lonynposoaHHKOBEIH AHOA.

1116

433

61

DneKTpHYecKHil TOK B BAKyyMe.
DneKTpoHHO-Ty4eBas TpyOka.

I1.118

434

62

DNEeKTPHYECKHH TOK B )KHAKOCTAX H
rasax. 3akoH anexktponusa. [Inasma

I1.119-
121

43.6

63

Kontponshas pabota Ne 7 no reme
«OneKTpHUEecKuii TOK B paIHUHBIX
cpemax».

IloBTOpenne

§ds)

Mexanuka

5.12

65

MounekynsipHas pusuka

5.13

66

Tepmonunamuka

5.1.4

67

OCHOBBI 31€KTPOAHHAMHKH

| | |

Pezeps




Kanenaapro-remarHdeckoe NJaHHpoBanHe no pu3HKe

11 kaace
Ne Ne Tema ypoka Koauu | Jdara Ilpam | ITapa-
n/n ypo €CTBO eyan | rpad
Ka 4acoB | [Jo o ne
| J nnany | dakry
1 OcHOBBI 3JIeKTPOAHHAMAKH 9
(mpoao/rkenne)
1.1 MarauTHOe noje S
1:1.1 1 MaruuTtHoe none. Muaykuus 1 .1
MarHMTHOTO MOJA.
112 |2 JIaGopatopHas pabora Ne 1 «Habnionenne 1
JAEHCTBHA MArHHTHOIO MOJS HA TOK).
1.13 |3 Cuna Amnepa. 1 1.2
1.1.4 4 JleiicTBHE MarHWTHOTO TIOJA HA 1 1.4
ABHKYLLYIOCS 3apsKEHHYIO HacTHILY. .
Cuna JlopeHua.
1.1.5 |5 MarxuTHbI€ CBOICTBA BELIECTBA. 1 I1.6
1.2 INeKTPOMATHHTHAS HHAYKIHSA 4
1.2:1 6 DNeKTpOMarHMTHas HHIYKLHSA. 1 I1.7-8
MarnuTtHbiil notok. [Tpasuno Jlenua.
3aKOH 371EKTPOMAarHHTHOH HHAYKLIHH.
1.22 |7 Jlabopartopnas pabora Ne 2 «M3yuenune 1
ABJICHHS IEKTPOMArHUTHOH MHIYKLHHY,
123 |8 SBnenue caMmouHayKIHK. MHAYKTHBHOCTS. 1 .11
DHeprus MarHUTHOTO TMOJIA TOKA.
124 |9 Kontpoanuas pabora Nel no reme 1
«MarnuTHOe noJjie. JNeKTpOMarH|THas
HHAYKLHAY.
2 Konebanus u BOJHBI 17
74 | Mexann4yeckHe KoJebanun 3
2.1.1 10 CeoGoanbie konebanus. 'apMoHHyeckue 1 I1.13-14
KoneGanus.
Z1:2 11 JlaGoparopnas paGora Ne 3 «Onpenenenue 1
YCKOpeH#s CBOOOIHOIO NMajieHHs NPH MOMOLIH
MasTHHKAY.
2.13 12 3aTyxalolue H BEIHYKIEHHBIE KOoebaHus. 1 I.16
Pe3onanc
22 DIeKTPOMATHHTHBIE KoJ1eDanns 6 |
23.1 13 Cpoboanble 3/IeKTPOMarHuTHbIe 1 I.17-19
koneGauus. ['apMoHHueckue
3NEKTPOMArHHTHbIE KoneOaHus B
konebGarensHOM KoHTYpe. DopMmyna
Tomcona.
22.2 14 INepemeHHBIH 3NEKTPHUECKHIT TOK. 1 .21
Pesucrop B uenu nepeMeHHOro Toka.




223 15 KonzencaTop u kaTyiuka HWHIYKTHBHOCTH B I1.22
LIeN#¥ MEPEMEHHOr0 TOKa

224 16 Pe3oHaHc B 3neKTPHUECKOH LerH. [1.23

22.5 17 [eHepaTop nepeMeHHOro TOKa. I1.26
Tpanchopmarop.

22.6 18 Ilpou3sonctso, nepenaya u norpebnenune 1.27
3NMEKTPHYECKOH 3HEPrUH

2.3 MexanH4ecKHe BOJHbI 3

23.1 19 Bonnoseie aBnenna. XapakrepHCTUKH I1.29
BOJIHBI.

23.2 20 3BYKOBbBI€ BOJIHBI. .31

233 |21 Hurepdepenuus, andpaxuus u I1.33
TNOJIAPH3ALHUS MEXaHHYECKHX BOJIH.

2.4 D/1eKTPOMArHHTHBIE BOJIHBI 5

24.1 22 DneKTpOMarHHTHOE Mo, I1.35
DneKTpOMarHWTHas BOJTHA.

242 |23 HM3obperenne pamuo A. C. [Nonosbim. I1.36-38
[MpuHuunel panuocsasu. Moaynsuus u
JIETEKTHPOBAHHKE.

243 | 24 CBoOHCTBa 31€KTPOMArHUTHBIX 1.39-40
BoJIH. PacnpocTpatnenne paguoBOJIH.
Panuonokaumus.

244 |25 [lonstre o TenesuaeHuu. PasBurue 11.41-42
CpelCTB CBA3M.

245 26 KouTtponsuas pa6orta Ne2 no teme
«KoneGanus u BONHBIY.

3. Onrtuxa 13

3.1 CgeTtoBbie Bonbl. ['eoMeTpHYecKkasi H 11
BOJIHOBAs ONTHKA

3.1.1 27 Ckopoctsb cBeTta. [lpunuun INoiirexca. I1.44-45
3aKOH OTpaKeHHA CBEeTa.

312 |28 3akoHsl npenomnenus ceeta. [lonxoe [1.47-48
OTpaKeHHE CBeTa.

313 |29 JlaGoparopnas pabora Ne 4 «M3amepenue
nokasare’is NpeJoMIICHHUS CTEKIIay.

3.14 |30 JIuusel. [locTpoenue uzobpakeHui B I1.50-51
nuH3e. Dopmyna TOHKOH JIMH3bI.
YBenuyeHue auH3bl.

315 |31 Jlabopartopras pa6ora Ne 5 «Onpenenenune
ONTHYECKOH CHIIbl H (JOKYCHOTO PacCTOSIHHA
coOupatolieit TUH3bI»

316 |32 Hucnepcus ceeta. Uurepthepenums ceerta. [1.53-54

3.1.7 |33 Hudpaxuus cera. ndpakurontas I1.56-58

| peluérka.

3.1.8 |34 JlaGopatopras pabora Ne 6 «M3mepenune
JUIHHBI CBETOBO#H BOJIHBI».

319 |35 Jlaboparopuasn pabora Ne 7 «Ouenka
HH(OpMaLIHOHHOH EMKOCTH KOMMNAKT-
aucka (CD)».

3.1.10 | 36 Pewenue 3agau no teme «Mutepdepeniis u
AMdpakuus cBeTan.

3.1.11 | 37 [Tonepe4HOCTb CBETOBBIX BOJIH. I1.60

l'lo.nspuzauua CBETA.




[ 3.2 H3ayuenne H CleKTpbI 2
[ 3.2.1 38 Buasi uznyuennii. Uctrounnku 11.66-67
ceeta. CnekTphl H CNEKTPasibHBIA aHaJIA3.
Jlabopartopuas pab6ora Ne 8 «Habmonenue
CIUIOLIHOTO H JIWHEHYATOrO CHEKTPOBY.
322 |39 I1lkana sneKTpOMarHHTHBIX BOJTH. I1.68
4 OcHOBBI cHIENHANBHOI TEOPHH 3
OTHOCHTEJILHOCTH
4.1 OcHOBBI cHIeNHANLHOI TEOPHH 3
ornocurenbuocTe (CTO)
4.1.1 40 3aKOHBI EKTPOAMHAMHKH M TPHHLMI I1.61-62
oTHocHTenbHOCTH. [locTynatel  TeopHH
OTHOCHTEJIBHOCTH.
4.1.2 41 OCHOBHBIE CNIEICTBHA H3 TIOCTYJIATOB I1.63-64
TEOPHH OTHOCHTETLHOCTH.
DneMeHTbl PEIATHBHCTCKOH IMHAMMKH.
4.1.3 42 KonTtponsHas pabora Ne 3 no teme
«OnTuka.»
5. KpanroBasn puznka 17
5.1 CgeToBbI€ KBAHTHI 4
51.1 |43 Cserosbie kBaHTbl. PoTO3DdEKT. I1.69
512 |44 IMpumerenne poroaddexra. PoToHbI I1.70-71
KopnyckynspHo-BOIHOBO# Jyanusm.
5.13 45 JlaBnenue cBeTa. XHMHYECKOE JIeHCTBHE I1.72
CBeTa.
5.14 | 46 Pewenue 3anay no reme «CBeToBble
kBaHTbl. PoTOd(DeKT™.
5.2 Atomuas puiuka 3
5.2.1 47 Crpoenue aroma. OneiTel Pesepdopaa. I.74
522 |48 KsanTtossie noctynarel bopa. Mogens I1.75
aroma Boaopozia no bopy.
523 |49 Jlasepbi. .76
[ 5.3 Du3AKa AaTOMHOTO HApa 8
[ 5.3.1 50 Crpoenue aTOMHOro f71pa. SlnepHsie CHIbL. I1.78-80
DHeprus CBA3M aTOMHBIX AJAEP.
532 |s PaguoakTuBHOCTS. Bkl pasMoakTHBHOIO I1.82-83
H3JTyHYeHHS.
533 |52 3akoH paguoakTHBHOTO pacnana. [lepuona I1.84
noaypacnana.
534 |53 Meto/ibl HabmOIGHUS W perucTpaLuK I1.86
IEMEHTAPHBIX HACTHLL
5.3.5 54 HcekyccTBeHHas paTHOaKTHBHOCTS. I1.87
SnepHele peakuuu
53.6 55 Jlenenue snep ypaua. llennas peaxius 11.88-89
neneHus. SnepHsiit peakTop.
53.9 56 Tepmosaepusie peakiuu. [Tpumenenue 11.90
ANEPHOH SHEPIUu.
538 |57 Buosnoruueckoe nelicTere paaHOaKTHBHBIX [1.92-94
U3ITYHEHH.
54 DIeMeHTAPHBbIE YACTHIbI 2
54.1 58 Tpu srana B pazBuTUH (PU3HKH [1.95-96
aNeMeHTapHbIX YacTuil. OTKpbiTHE
MO3UTPOHA. AHTHYACTHILBL.




542 |59 KonTponbhas pabora Ne 4 no reme
«KBanTopas usnkay.

6. Crpoenne Beesennoii

6.1 ConHeunas cacrema.

6.1.1 | 60 Buaumeie aBiicenns HeGecHbIX Tesl. 3aKoHb I1.99-100
Kemnnepa. Cucrema 3emns-JlyHa.

6.1.2 61 ®u3nyecKkas NPUPOA NJIAHET W MalbIX Tel I1.101
ConHe4HO#H CHCTEMBI.

6.2 Coanne u 38e31b1

6.2.1 62 Connue. I1.102

622 |63 OcHOBHbBIE XapaKTEPUCTHKH I1.103-
3B€3/1. DBOMIOLMS 3BE3/1: POXKACHHUE, KU3Hb H 105
CMepTh 3BE31.

6.3 Crtpoenne Beenennoii

6.3.1 64 Mueunsiii [Tyrs (/[ Hawa [anakTyka. I1.106-
lanakruky. 107

632 |65 Crpoenue u 3omouns BeeneHHO#. I1.108-

109
.7. IloBTOpenne

741 19| 66 Enunas ¢usuyeckas kaprHHa MUpa

7.1.2 | 66 Enunas du3uyeckas KapTHHa MHpa
Pe3eps




Hpunoscenue

Onncanne y4edHO-MeTOAHYECKHIH KOMILIEKCa, BK/II0Yas 31eKTPOHHbBIC pecypchl
ofpa3oBaTeJILHOrO npounecca

Jluteparypa /Uisl yauTeNs:

L ®usuka. Paboune nporpammsl. [IpeamerHas nunus yaeOnukoB cepun «Knaccuueckuii kype». 10-
11 knaccsl: yue6. mocoGue wis o6umeobpasosart. opranu3anuii: 6a3oBeiil u yrmy6i. ypoBa# /
A.B.Illaranmuua. — 2-e u3za. — M.: [Tpocsemenue, 2018. — [Iporpammel 061meo0bpa3oBaTebHbIX YyUpeKIACHHH
«®u3uka. 10-11 knacce», Mocksa, «Ilpoceemerner, 2020

2. Msakumes I'.5., Byxosues B.b.., Corckuii H.H. ®uzuka. 10 kmacc. YueGuuxk mns oOGmeoGpas.
opranu3auuii. M: [Ipocsemenne, 2020

3. Msxumes I'.5., Byxosues b.b., Hapyrua B.M.. ®u3nka. 11 knace. Yuebuuk ans obmeobpas-Heix

opranunzauuii. M: Ilpocsemenue, 2020,

4. Tlocobue s ob6meobpasoBatensHbX yupexaenuii. 3anaunnku «/Ipodsn. Pemkenu AIl. «Dusnka.
10-11 knacce». Mocksa, «/lpoga», 2019

5. DnekTpoHHOe npuioxenue K y4eOHuky ¢usuku 11 kracca Mskumes 7. 5., ByxoBues b.b., ‘{apyr'
B.M., Mockga, «[Tpocsemenune», 2019, 2020

6. LIOP no ¢u3suke: narepakTuBHbie ypoku. Caiit «KnaccHas dusuxar.

Jlutepartypa s obyudarommxcs:

7. Mskumes [.5., Byxosues b.b., Corckuii H.H. ®u3uka. 10 knmacc. Yuebuuk pis obmeobpas.
opraausaumii. M: Ilpocsemenue, 2020

8. Mskumes I".S1., byxosues b.b., Yapyruu B.M.. ®usuka. 11 xiacc. YueOuuk ans obmeobpas-HbIx

opranu3aumii. M: Ilpocsemenne, 2020.

9. Ilocobue /s 06meoOpasoBaTenbHBIX yupexieHH#. 3anaunukn «/Ipodsn. PeivkeBuy AIl «Dusuka.
10-11 knaces»y. Mocksa, «/Ipoga», 2019

10. Dnexrpornoe npunoxenue K yueOuuky ¢usuku 11 knacca Msakuwes I'.51., Byxosues B.b., Yapyrun
B.M., Mockga, «IIpocsemenne», 2019, 2020

11. [1OP no ¢usuxe: uarepakTusHbie ypoku. Caiit «KnaccHas puzukay.



