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Paboyas nporpamma
no npeaMery «Pusuka »
10-11 knaccot



IosicHuTEeALHASA 3aNIUCKA

Pabouass mporpamma yueOHoro mnpemmera «dusuka» s 10-11 krmacca cocraBieHa B
cooTBeTcTBUM ¢ DegepanibHbIM TOCYJapCTBEHHBIM 00pa30BaTeNIbHbIM  CTaHAApTOM
cpenHero o6miero oopazoBanus (yTB. Mpukazom MuHuctepcTBa oOpazoBanus 1 Hayku PO
or 17 masa 2012 r. N 413) nHa ocHoBe aBTOpcKOi mporpammbl A.B.Illatanunoit: ®uszuka.
Pabouue nporpammsl. [Ipenmernas nunus yueonukos cepun «Knaccuueckuit kype». 10-11
kimaccel:  y4e6. Ilocobme nnsi  oOmieoOpa3oBaTeIbHBIX OpraHW3anuii: 0a30BBIM U
yriyosennbiil ypoau/A.B. laranuna.- M. : IIpocBemenue, 2017.-91c.

Jlist peanu3anuu MporpaMMbl HCTIOIB3YETCS
1.YueOnuk niis oOieoopa3zoBarenbHbIX yupexkaeHui: @usuka. 10 kinacc, Mskumes I'. 4.,
byxoBuer b. b., Corckuit H. H. (nmom penakmueii IlapdentreBoit H. A.) - M.:
ITpocenienue, 2018 r.

2.Yuebuuk ansa obieoOpazoBaTenbHbIX yupexaenuid: ®usuka. 11 kmacc, Msakumes I'. 1.,
byxoBues b. b., YUapyrun B.M. (nox penakuuei
[TapdentseBoii H. A.) - M.: IIpocsemnienue, 2019

B cooTBeTcTBHMM ¢ y4UeOHBIM TUIAHOM MIKOJIBI HA U3y4YeHHE (PU3MKU HAa 0A30BOM YPOBHE B
10 xnacce orBoauTes 2 vaca (70 gacoB), B 11 knacce — 2 gaca (68 gacoB).

Ilnanupyembie pe3yJibTAThI

JlesitenbHOCTh  00pa30BaTENbHOM OpraHu3ald oOHero oOpa3oBaHUS TMpU OO0y4YEHUU
¢dbu3NKe B CpelHEH IIKOJe JIOJDKHA OBITh HampaBlieHAa Ha JOCTHKEHUE OOyYaroIIMMHCS
CIEAYIOIIUX JUYHOCTHBIX Pe3yJIbTATOB:

® yMEHHUE YIPaBIATh CBOCH MO3HABATEIBHOMN AESTEIbHOCTHIO;

® TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIJIE CaMOOOpa30BaHMIO, Ha
NPOTSKEHWU  BCEH  KU3HM; CO3HATEJIbHOEC OTHOIIEHHWE K  HENPEPHIBHOMY
00pa30BaHMUIO KaK YCJOBHUIO YCHEIIHOW MPOPECCHOHATIbHOM U OOLIECTBEHHOMN
NS TENbHOCTH;

® yMEHHE COTPYAHUYATH CO B3POCIBIM, CBEPCTHUKAMU, JE€TbMH MIIQJIIETO BO3pacTa B
oOpa3oBaTenbHON, Y4eOHO-UCCIEAOBATEIbCKOM, TMPOSKTHOM U JAPYrHuX BHAAX
NeSATEeNbHOCTH;

e Cc(hHOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH; OCO3HAHWE 3HAYUMOCTU HAyKH, BIAJCHUS JOCTOBEPHOMU
nH(popMalen 0 mepeaoBbIX TOCTHKEHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHOM
HayKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MUpa M OOIIECTBA;
TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPUYECTBY;

® YyBCTBO I'OPJOCTHU 32 POCCUUCKYIO (PU3NYECKYIO HAYKY, TYMaHU3M;
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MOJIOKUTEIIbHOE OTHOLIEHUE K TPY/Y, LIENeyCTPEMIEHHOCTD;

JKOJIOTHYECKas KyJIbTypa, OEpekHOe OTHOILIEHWE K POJHON 3emiie, MPUPOIHBIM
6orarcTBaM Poccuu u Mupa, MOHUMaHKE OTBETCTBEHHOCTH 32 COCTOSTHUE MTPUPOTHBIX
PECYPCOB M pa3yMHOE IIPUPOIOIOIb30BAHUE.

MeTanpegMeTHBIMH  pPe3yJbTATAMHU OCBOCHHSI  BBIIYCKHUKAMU  CpPEJHEW  IIKOJIbI
MPOTPAMMBI 110 (HPU3UKE SBIISFOTCSI:
- 0cgoeHue PecyIAmuUEHBIX YHUBEPCAIbHBIX YUEOHbIX 0eliCMEUIlL:

CaMOCTOATENIbHO ONPENENATh 1IeJ1, CTABUTh U (hOPMYJIMPOBATh COOCTBEHHBIE 3a]aUH
B 00pa3oBaTesIbHON ACSTENbHOCTU U KU3HEHHBIX CUTYaLUsX;

OLICHUBATh PECYpPChl, B TOM YHCIIE BpeMs U APYrue HEMaTepUalbHBIE PECYPCHI,
HEOOXOUMbIE AJIs1 JOCTUKEHUSI TIOCTABJICHHOM paHee 1eNu;

COTIOCTABJIATh MMEIOIIHUECS BO3MOXXHOCTU M HEOOXOIMMBIE AJSl JOCTHKEHHS LENU
pecypcsl;

OIIPENEIATh HECKOJIBKO ITYyTEN JOCTUKEHUS ITOCTABICHHON €U,

3a7aBaTh IApaMETPbl U KPUTEPHUM, II0 KOTOPBIM MOYKHO OIPEACIUTh, YTO LEIb
JNOCTUTHYTA;

CONIOCTABIIATH IOJYYEHHBIM pPE3yabTaT IEATEIBHOCTH C IIOCTABJICHHOM 3apaHee
LIEJIBIO;

OCO3HaBaTh IIOCIEACTBUSA JOCTW)KCHHUs IIOCTABJICHHOM LEIU B JEATEIBHOCTH,
COOCTBEHHOM MHU3HU U KU3HHU OKPY>KAIOIINX JHOJEH;

-0CB0€HUE NO3HABAME/IbHbIX YHUBEDCAIbHbIX yueﬁublx oeiicmeuil:

KPUTHYECKHU OIIEHUBATh U HHTEPIIPETUPOBATH MHGOPMAIIHIO C Pa3HbIX MO3UIINH;
pacrio3HaBaTh ¥ (PUKCHPOBAThH MIPOTUBOPEUHS B MH(POPMAITMOHHBIX HCTOYHHUKAX;
WCIIOJIB30BaTh PA3JIMYHBIE MOJICIHLHO-CXEMAaTHUECKUE CPEACTBA IS MPEIACTABICHHUS
BBISIBJICHHBIX B HHPOPMAIIMOHHBIX HCTOYHUKAX MPOTUBOPEUHIA;

OCYIIECTBIIATh Pa3BEPHYTHIM MH(POPMAIIMOHHBIM MOUCK M CTAaBUTh Ha €r0 OCHOBE
HOBbIE (yueOHBIC 1 TTO3HABATEIIbHBIC) 3a/1a4H;

HCKaTh U HaXOJUTh 000OIIEHHBIE CITIOCOOBI PEIICHUS 3a/1a4,

MPUBOJIUTh KPUTHYECKHE aPTYMEHTHI KaK B OTHOIICHWW COOCTBEHHOTO CY)KJICHHSI,
TaK U B OTHOIIIEHUH IEVCTBUM U CYKJICHUHN JPYroro 4ejI0BeKa;

aHaJM3UPOBaTh U MPE0oOPa30BBIBATH MPOOIEMHO-TIPOTUBOPEUNBBIC CUTYAIINH;
BBIXOJIUTH 32 PAMKH YUEOHOTO TIpeMeTa U OCYIIECTBIIATH IeJCHAIIPABICHHBIA ITOUCK
BO3MOXKHOCTH IIIHPOKOTO TIEPEHOCA CPEJICTB U CITIOCOOOB JICHCTBUS,

BBICTpaWBaTh WHIWBHAYAIbHYI0  OOpa30BATEIbHYIO  TPACKTOPHIO,  YYHTHIBAS
OTPaHUYCHHS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OTPAHUYCHHSI;

3aHUMaTh pa3HbIC TMO3WIMK B TO03HABATEIBLHON NEATEILHOCTH (OBITh YYCHHUKOM H
YUUTENEM; dbopmynupoBaTh  oOpa3oBaTEIbHBIM  3alpOC U BBINOJHATH
KOHCYJIbTaTUBHBIE (DYHKIIMU CAaMOCTOSITEILHO; CTABUTh MPOOJIEMy U padoTaTh HaJl €€
pelieHreM;  YNpaBJsITh ~ COBMECTHOM  IO3HABATCIBHOW  JICSITEIBHOCTBIO |
MTOTYUHSITHCS );

-0C80€HUE KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YUEOHBIX OCUCMEUIL:

OCYILIECTBIIATH JEI0BYI0 KOMMYHUKAIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU
(xak BHyTpHu 00pa3oBaTEIbHON OpraHu3alliy, TaK U 3a €€ npeesiaMu);

IIPU OCYIIECTBJICHUH T'PYMIOBON pabOThl OBITh KaK PYKOBOAMUTEIEM, TaK M UYJICHOM
MPOEKTHOM KOMaHIbl B pa3HbIX poyiiX (TeHepaTopoM HJAEH, KPUTUKOM,
WCIIOJIHUTEIIEM, TTPE3CHTYIOUTUM U T. 11.);



® pa3BEPHYTO, JIOTMYHO M TOYHO M3Jararb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM
aJICKBaTHBIX (YCTHBIX U TUCBMEHHBIX) S3BIKOBBIX CPEJICTB;

e pacrno3HaBaTb KOH(JIMKTOTEHHbIE CUTyallMM U MPeNOoTBpAIaTh KOH(MIUKTHL 10 HUX
aKTUBHOM (pa3sl;

® COIJIacOBBIBATh TO3HIIMHM WIEHOB KOMaHIbl B TMpolecce paboTbl Haj 0O0IUM
IPOYKTOM/PEIICHUEM;

® MPEJCTaBIATh MyOJIUYHO PE3yJbTaThl MHIAWBUAYAIBHOW U TPYNIIOBOM AESATENHHOCTU
KaK TepeJl 3HAKOMOM, TakK U repej] He3HAKOMOM ayIUTOpHE;

e noaOupaTh NApTHEPOB MJS JEJIOBOM KOMMYHMKAIMHM, HCXOAS M3 COOOpa)keHUM
pe3yJIbTaTUBHOCTU B3aUMOJICHCTBHSI, @ HE JINYHBIX CUMITATUH;

® BOCHPHUHHUMATh KPUTHYECKUE 3aMEUYaHUsI KaK Pecypc COOCTBEHHOI'O Pa3BUTHS;

® TOYHO U EMKO (GOPMYJIMPOBATH KaK KPUTHUECKUE, TAK U OAOOPUTENIbHbIEC 3aMeUaHus
B aJpec Jpyrux JIOJed B paMKaxX JeJOBOM M 00pa3oBaTeIbHON KOMMYHHUKALIUU,
n30erast Ipv 3TOM JIMYHOCTHBIX OLICHOYHBIX CYKJICHUM.

IIpeaMeTHBIMHU pe3yJbTATAMM OCBOCHHUSI BBIITYCKHUKAMH CPEHEHN IIKOJIBI TPOTPaMMBI 110
¢bu3nKe Ha 6a30BOM YPOBHE SIBIISIOTCS:

e c(opMHPOBAHHOCTH MPEACTABICHUI O 3aKOHOMEPHOW CBA3M M IO3HABAEMOCTH
SBIICHUH MPUPOABI, 00 OOBEKTUBHOCTH HAYYHOT'O 3HAHUS, O POJIU U MecTe (PU3UKH B
COBPEMEHHOW HAay4YHON KapTHHE MHpa; TOHWMaHUE POJH (PU3UKHU B (OPMUPOBAHUHU
Kpyro3opa U ()yHKIIMOHAJIbHON IPAMOTHOCTH Y€JIOBEKa JJI PEIICHUS MPAaKTUYECKUX
3azay;

® BJAQJICHHE OCHOBOMOJATAIOMIMMHU (PU3UUYECKUMHU TOHATUSIMH, 3aKOHOMEPHOCTSIMU,
3aKOHAMHU U TEOPUSIMH; YBEPEHHOE MOJb30BaHHE (U3MUECKOM TEPMHUHOJIOTHUEH U
CUMBOJIMKOM;

¢ chOpPMHUPOBAHHOCTh TPEICTABICHUNA O (PU3NUECKOW CYIIHOCTH SIBICHUW TPHUPOIBI
(MEXaHUYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX W KBAaHTOBBIX), BHJAX MaTepuu
(BemiecTBO W IMoOJIE), IBMXKEHHHM KaK CIIOCOO€ CYIECTBOBAHMS MAaTEpPHUH; YCBOEHUE
OCHOBHBIX MJIE MEXaHWKH, AaTOMHO-MOJIEKYJISIPHOTO YYEHHUSI O CTPOEHUHU BEILECTBA,
AJIEMEHTOB JJIEKTPOJUHAMUKM W KBAaHTOBOM (DU3MKM; OBJIAJIEHUE NOHATHUHBIM
anmapaToM U CUMBOJIMYECKUM SI3bIKOM (PU3UKU;

® BJIQJICHHUE OCHOBHBIMM METOJaMHU HAYYHOTO MO3HAHUS, HUCHOJIb3YEMbIMU B (U3HKE:
HAOJNIOZICHUE, OIMCaHWe, U3MEpPEeHHUEe, OKCIIEPUMEHT; BIIaJIeCHUEe yMEHUSIMU
o0pabaTbiBaTh pe3yJbTaThl H3MEpPEHUH, OOHAPYKHUBATh 3aBUCUMOCTH MEXKIY
(bu3NYECKUMU BEIMUYMHAMU, OOBSICHATD MOJIyYE€HHbIE PE3YJIbTAThI U JENIaTh BBIBOIBL;

® BJQJICHHE YMEHUSMHU BbIBUTATh TMIOTE3bl HA OCHOBE 3HAHMS OCHOBOINOJATrarolIUX
(U3MYECKUX 3aKOHOMEPHOCTEM W 3aKOHOB, MPOBEPSITh UX SKCIEPUMEHTAIbHBIMU
cpenctBamu, (GopMyaupys LEidb UCCIEIOBaHUS; BIaJICHUE YMEHUSIMU ONHCHIBATH U
OOBSACHATh  CaMOCTOSITEJIBHO  NPOBEAEHHBIE  HKCIEPUMEHTHI,  aHAJIU3UPOBATh
pe3ynbTaThl  MOJYYEHHOHM W3  JKCIIEPUMEHTOB  HMH(OpMALMU,  ONpPEnessiTh
JOCTOBEPHOCTH MOJYUYEHHOI'O PE3YIbTATa;

® yMEHHE pellaTh MPOCThIE U CIOXKHbIE PU3NYECKUE 3a]auH;

e chopMHUPOBAHHOCTh YMEHHSI TNPUMEHSATh MOJIYYCHHBbIC 3HAHUSA A1 OOBSCHEHUS
YCIIOBUH TpOTEeKaHWs (U3MUECKUX SABICHUH B TMPHUPOAEC M IS TPUHATHA
IIPAKTUYECKUX PEIIEHUH B IIOBCEAHEBHON KU3HU;

® [OHMMaHHE (PUIMYECKUX OCHOB M MPUHUMUINOB JelcTBUS (pabOThl) MalIMH U
MEXaHU3MOB, CpPEACTB  TMEpPEABMKEHUS W CBSI3U, OBITOBBIX  MNPUOOPOB,




MPOMBIIUICHHBIX TEXHOJOTMYECKUX IPOLIECCOB, BIIMSHHUS HUX Ha OKPYKAIOILYIO
Cpelly; OCO3HaHME BO3MOXKHBIX MIPUUYMH TEXHOTEHHBIX U HKOJIOTHYECKUX KaTacTpod;

e CchOpMHUPOBAHHOCTh COOCTBEHHOW TMO3HUIIMM TIO OTHOIICHHIO K (PU3MYECKOU
uH(dOopMaIuu, MoJydyaeMol U3 pa3HbIX HCTOYHUKOB.

B pe3yabrare usyuyeHus y4eOHoro npeamera «@usuka» Ha YPOBHE CpeIHEro o0uiero
o0pa3oBaHus:
BoinyckHMK Ha 0230BOM YPOBHE HAYYMTCH:

— JIEMOHCTPUPOBAThH Ha MpUMEpaxX poJib U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOMU

Hay4YHOMU KapTHUHBI MUpa, B pa3BUTHH COBPEMEHHOMU
TEXHUKHU U TEXHOJIOTUH, B MPAaKTUYECKON NEeATENbHOCTH JOJIEH;
— JIEMOHCTPUpPOBaTh Ha TpUMEpax B3aUMOCBS3b MeEXAy (U3MKOH U JApYyruMu
€CTECTBEHHBIMU HayKaMu;
— YCTAaHaBJIMBATh B3aWMOCBS3b E€CTECTBEHHO-HAYYHBIX SIBJICHUN W IIPUMEHSITH OCHOBHBIE
buznyeckue MOJEIH TUTSL 150.4 OIMCAHUs 17§ OOBSICHEHHS,
— HCMONb30BaTh HHGOpPMALNIO (PU3UUECKOTO COJEpKaHUS TPU PEIICHUH YYEeOHBIX,
MMPAKTUYECKHUX, IIPOEKTHBIX 51 UCCIIENOBATEIBCKUX 3a1adg,

UHTETpUPYS MHHOPMAIIMIO U3 PA3TUIHBIX NICTOYHUKOB U KPUTHUYECKH €€ OICHUBAS,
pas3nuyaTh U YMETh KCIOJL30BaTh B YUCOHO-MCCIICIOBATEIBLCKOW NESITCIHHOCTH METOBI
HAay4YHOTO IMO3HAHUS (HabmroneHue, OITMCAaHUE,
W3MEpPEHHE, JKCIICPUMCHT, BBIIBIMIKEHUE THIOTE3bI, MOJCIMPOBAHWE W Ap.) U (HOPMBI
Hay4YHOTO TTO3HAHUS (dakThl, 3aKOHEI, TEOpUHN), JIEMOHCTPUPYS Ha
npuMepax 170.4 pOJIb u MECTO B HAyYHOM ITO3HAHUU;
— TPOBOJWTH TPSIMbIE M KOCBEHHBbIE W3MCHECHHUS (DU3WUYECKUX BEJIMYHMH, BBIOMpas
U3MEPUTEIbHBIE PUOOPHI c y4ETOM HEOOXO MO TOYHOCTH
M3MEPEHUH, UIAHUPOBATh XOJI U3MEPCHHH, MOTydaTh 3HAUCHHE U3MEPSEMON BEITMYMHBI U
OIICHHBATH OTHOCHTEIIBHYIO MOTPEITHOCTD 110 3aJaHHBIM
dbopmynam;

— MPOBOJIUTH UCCIICIOBAHUS 3aBUCUMOCTEH MEXTy (PU3NUESCKUMH BETUIMHAMU: POBOINUTH
U3MEPCHUS u OTIPEICIISIT Ha OCHOBE HCCIIEIOBAHHS
3HAUCHHE TMapaMeTPOB, XapaKTEPHU3YIONINX TAaHHYI0 3aBUCUMOCTh MEXKIY BEIMYMHAMH, U
JeaTh BBIBO/I c y4eTOM TIOTPEITHOCTH U3MEpEHUN;
— WCIIOJNIB30BaTh JUISl OINHCAHHWS XapaKTepa TMPOTEKaHUs (PU3NYSCKUX IPOIIECCOB
buzndeckue BEJIMYMHEI u JEMOHCTPHUPOBATh B3alMOCBSI3b MEXTY
HHMH;

— WCTOJIb30BaTh IS ONHCAHUS XapakTepa TMpPOTEKaHUs (PU3HYECKUX IPOIECCOB
dbuznyeckue 3aKOHBI c Y4ETOM TPaHMIL ux MIPUMEHUMOCTH;
— peliaTh Ka4eCTBEHHBIC 33/1aud (B TOM YHCJIE M MEKIIPEIMETHOTO XapaKTepa): UCIIOIb3YS
MOJICIIH, bu3nyeckue BEIIMYMHBI u 3aKOHBI,
BBICTPAWBATh JIOTHYECKU BEPHYIO IETIOYKY OOBSICHEHUS (IOKa3aTeIbCTBA) MPEITI0KEHHOTO
B 3aga4ye rporecca (siBNIEHUS);
— pemaTh pacueTHHIE 3a7a4d C SIBHO 3aJaHHON (PU3NYECKON MOJENbI0: Ha OCHOBE aHAIIA3a
YCIIOBHS 3a7a4uu BBIJICTIATH bu3HIECKyI0 MOJICIIb,
HaxXOJIUTh (U3MYECKUE BEIMYWHBI W 3aKOHBI, HEOOXOAMMBIC W JIOCTATOYHBIC IS €¢
pEIICHMSI, MIPOBOJIUTH pacyeTsl u IPOBEPATH MOJTYYCHHBIN
pe3ynbTar;



— YYUTBIBaTh TpPaHULbl MPUMEHEHUS W3YUYEHHBIX (U3MUECKUMX MOJENed NpH PEIICHUU

(1)I/ISI/I‘ICCKI/IX u MCXKITPCAMCTHBIX 3agay,
— HCIIOJIB30BaTh I/IH(i)OpMaHI/IIO U IMPUMCHATH 3HAHHWA O IPUHIMIIAX pa6OTBI N OCHOBHBIX
XapaKTCPUCTUKAX HN3Y4YCHHBIX MaliunH, HpI/I60pOB 151

APYTUX TEXHUYECKUX YCTPOUCTB TSI PEIICHHS IPAKTHUECKUX, YUeOHO-MCCIE0BATEIhCKUX
Y TIPOCKTHBIX 3a/1a4;

WCTIONIb30BaTh 3HAHUS O (PU3MYECKHX 00BEKTaX U MPOIeccax B MOBCEIHEBHOMN JKU3HU TSI
oOecrieueHus: 6€30MaCHOCTH MPU 0OPAIIEHUH C

npruOOpaMu U TEXHUYECCKHUMHE YCTPONCTBAMH, JUISI COXPAHEHHUS 30POBbsI U COOJTIOICHYSI
HOPM IKOJIOTHIECKOTO ITOBEJCHHS B OKPYIKAIOIIEH Cpelie, sl MPUHATHS PEIICHHUNA B
IMOBCEHEBHOM XKU3HU.

BrimmyckHUK Ha 6a30BOM YPOBHE MOJTYYUT BO3MOKHOCTH HAYUHUTHCS:

— MOHUMATh W OOBSICHATH HENOCTHOCTh (PU3UIECKON TEOPHUH, pa3INdaTh TPAHUIIBI €€
MPUMEHUMOCTH ¥l MECTO B PAIY IPYTUX (PU3HUSCKHUX

TEOpHUL;

— BJIAJCTh NpPUEMaMHU MOCTPOEHHUS TEOPETHUECKUX JI0KA3aTENbCTB, a TaKKe
MIPOTHO3UPOBAHUSI 0OCOOEHHOCTEH MPOTEKaHUs PU3UUECKHUX

SIBJICHUI U MPOIIECCOB HA OCHOBE TOJYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JOKA3aTEIbCTB;
- XapaKTepHU30BaTh CUCTEMHYIO CBA3b MEXKIY OCHOBOIIOJATalOIMIMMH HAYYHBIMH
MOHSATUSIMU: IPOCTPAHCTBO, BPEMsI, MaTepHs (BEIIECTBO,

1oJIe), IBMKCHUE, CHIIA, DHEPTHUS;

— BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJATAIOIMNX (U3HUECKUX
3aKOHOMEPHOCTEU U 3aKOHOB;

— CaMOCTOSITENIFHO TJIAHUPOBAThH M MMPOBOIUTH (PU3NIECKUE IKCTICPUMEHTHI;

— XapaKTepU30BaTh TJI00ANBHBIE MPOOJIEMBI, CTOSIINE TMEPE] UETOBEUECTBOM:
DHEPreTHYECKUE, CHIPhEBBIC, IKOJIOTUYECKUE, — U POJIb (DU3UKHU B

PELICHUH 3TUX TIPOOIIEeM;

— pemarh MpakTUKO-OPHEHTHPOBAHHBIC KaYeCTBCHHBIC M PAacUeTHBIC (pu3ndecKue
3aJlayu ¢ BEIOOPOM (PU3NUYECKO MOJIETH, UCTIOIb3YS

HECKOJIBKO (PU3MYECKUX 3aKOHOB WM (HOPMYJI, CBS3bIBAIOIIMX H3BECTHBIE (HHU3UUECKUE
BEJIMYMHBI, B KOHTEKCTE MEXIPEIMETHBIX CBSI3EH;

— OOBSCHATHh MPUHIIUIIBI PAOOTHI U XapaKTEPUCTUKU U3yUYECHHBIX MAIINH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB;

— OOBSICHATH YCTIOBUS IPUMEHEHUS (PU3NUECKUX MOJIEJICH MpU perieHuu HU3NIECKUX
3a]1a4, HaXOJAUTh aJeKBATHYIO IPEIOKEHHON 3a1aue

buznyecKyo MoJIeNb, pa3peniaTs IpodiieMy Kak Ha OCHOBE UMEIOLINXCS 3HAHUMN, TaK U TpU
MOMOIIIM METO/IOB OLIEHKH



Conep:xanue
ba3oBblil ypOBeHb
DuU3MKa U eCTECTBEHHO-HAYYHBINA MeTO/ MO3HAHMS NPUPOBI
®duszrka — GyHIaMEHTaIbHAs HAyKa O MpUpojie. MeToIbl HAyYHOTO MCCIICI0BAHUS
busndeckux sBieHu. MoaenupoBanue GU3NIECKUX sIBJICHUH U mporieccoB. Dusndeckuii
3aKOH — IPaHULlbl NPUMEHUMOCTH. DU3ndecKue TEOpUr U NPUHLIKAN COOTBETCTBUS. Poib 1
MecTO (PU3UKU B OPMUPOBAHNUN COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B PAKTUYECKOM
NEATENbHOCTH Mronen. Ou3nka u KyapTypa.
Mexanuka -
['paHu1IBl IPUMEHUMOCTH KJIACCUYECKOW MEXAHUKHU. BaxkHelme KHUHEMaTUIECKUE
XapaKTEPUCTUKU — NMEPEMEILICHUE, CKOPOCTh, YCKOPEHHUE.
OCHOBHBIE MO/JIEJIA TEJ U IBUKCHUH.
B3aunmoneiictBue Ten. 3akoHbl BecemupHoro tsarorenus, ['yka, cyxoro TpeHus.
NHepunanbHas cucrema orcuera. 3aKoHbl MeXaHUKU HbroTOHa.
Nmnynec MaTepuasbHON TOUYKU U CUCTEMBL. MI3MEHEHNE U COXpaHeHUE UMITYJIbCA.
Hcnonb3oBaHne 3aKOHOB MEXAHUKH JIJ1s1 OOBSICHEHHMSI IBIXKCHHSI HEOSCHBIX TEJ U JIJIS
Pa3BUTHS KOCMUYECKUX UCCIeI0BaHUN. MexaHuuecKas SHEprusi CUCTEMBI Tell. 3aKOH
COXpaHEHUSI MEXaHUIEeCKOM dHepruu. Pabora cuibl.
PaBHOBecHne MaTepuanbHOM TOYKHU M TBEPAOTO TeEa. Y CIOBUSA paBHOBECUSA. MOMEHT CHIIBI.
PaBHOBecHE )XUIKOCTH U Ta3a. J|BHKEHUE )KUAKOCTEN U Ta30B.
Mexannueckue kojieO0anus U BOJIHBL. [IpeBpaiiienust sHeprun npu KoJeOaHUsIX. JHEeprus
BOJIHBI.
MouiekyJisipHasi GU3UKAa U TEPMOTUHAMHUKA
MonekynspHo-kunetnueckas Teopus (MKT) ctpoenus BemecTBa u €edKCIepUMEHTATbHbIE
J0Ka3aTeabCcTBa. AOCOIIOTHAS TEMIEpaTypa Kak Mepa CpeIHe KUHETUUYECKON SHEPTUH
TEIUIOBOTO JIBUKEHMS YaCTHUIL] BellecTBa. Mozenb uaeanpbHoro rasza. JlasieHnue rasa.
YpaBHEHHE COCTOSHUS UICAIBHOTO ra3a. Y paBHenne MeHnneneesa—KunaneiipoHna.
ArperaTHble COCTOSIHUS BelllecTBa. MoAenb CTpOEHHUS )KUAKOCTENW. BHYTpEeHHSs SHEprusl.
PaGoTa u Ternonepenaya kak crocoObl U3BMEHEHHUsS] BHyTpeHHEeH sHepru. [lepBolii 3aKkoH
TepMoauHaMHuKU. HeoOpaTUMOCTh TETUIOBBIX MpoIieccoB. [IpUHIUIIBI JEHUCTBUS TEIIOBBIX
MAIIIUH.
DJIeKTPOAMHAMHUKA
Dnekrpuueckoe noje. 3akoH Kynona. HanpsskeHHOCTh M TOTEHIMAN 3JIEKTPOCTATUYECKOTO
nosst. [[poBOAHMKM, TOTYIPOBOAHUKY U JUAJICKTPUKHU.
Kongencarop.
IToCTOSIHHBIN 3EKTPUUYECKUNA TOK. DIIEKTPOABIXKYIIAS crjia. 3akoH OMa 1151 TOJTHOM LETH.
DJIEKTPUUECKUM TOK B IPOBOAHUKAX, JIEKTPOJIUTAX, MOTYITPOBOJHUKAX, Fa3aX U BaAKyyMe.
CBepxnpoBoauMocTb. MHAYKIMSA MArHUTHOTO NOJISL. J[elicTBME MarHUTHOTO MOJIA HA
MIPOBOJAHUK C TOKOM M JIBHKYIIYIOCS 3apsbKeHHYI0 yactuiy. Cuiia Amnepa u cuia
Jlopennia. MarHuTHbIE CBOMCTBA BENIECTBA.
3aKOH 3JIEKTPOMAarHUTHOW UHIYKIMU. DIEKTPOMArHUTHOE 1oJe. [lepeMeHHbli TOK.
SBnenne camonHAyKUUH. THAYKTUBHOCTh. JHEPIHUsl AJIEKTPOMATrHUTHOIO MOJISI.
DneKkTpoMarHuTHbIe koseOanusi. KonebaTenpHbIi KOHTYp. DJIEKTPOMAarHUTHBIC BOJHBI.
Jlnana3zoHbI 3JIEKTPOMArHUTHBIX U3JTYYEHUN U UX TPAKTUYECKOE TPUMEHEHHE.
I'eomeTpuueckas onrtuka. BoaHOBEIE CBOKICTBA CBETA.
OCHOBBI CHIEHHAJIBHON TEOPHUH OTHOCUTEILHOCTH



NHBapnaHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe. [ I[pyuHIIMI OTHOCUTEIBHOCTH
OlinmTerHa. CBsI3b MacChl M DHEPTUU CBOOOTHOM YaCTULIbI. DHEPrUs MOKOSI.
KBanToBasi pusuka. ®u3uka aToMa 1 aTOMHOI0 siApa

['unotesa M. [1nanka. ®otosnekrpuueckuii 3pdext. Doton. KopryckynspHoO-BOITHOBOM
nayanusM. CooTHoleHue HeonpeaeneHHocTei ['eitzendepra.

[Tnanerapnas mozenb atoma. OObICHEHNE IMHEWYATOrO CIIEKTPa BOJOPOJIa HA OCHOBE
KBaHTOBBIX nocTynaToB bopa. CocTaB M CTpO€HHE aTOMHOTO s1Ipa. DHEPIHsl CBA3H
aTOMHBIX s1ep. Buapl paioakTUBHBIX NPEBPALCHUN aTOMHBIX SED.

3aKOH paJuoaKkTUBHOIO pacnaja. JaepHsie peakuuu. Llennas peakuus neneHus saep.
DOnemeHTapHbIe YacTULbl. DyHIAMEHTAIBHBIE B3AUMOICHCTBHSI.

Crtpoenne Beesiennoii

CoBpeMeHHbIE NPEICTABIEHUS O MPOUCXOXKIAECHUH U 3BoJrolnK CoJIHLA U 3BE3 .
Knaccudukanus 38e31. 3B€3/1bl © HCTOYHUKU WX SHEPTUU.

lNanakrtuka. IIpeacraBinenne o CTpOEHUM M HBOIIONMH BceeeHHoM

TemaTu4yeckoe NJIAHUPOBAHUE

Ne | HazBanme pazaesia Koimu | [Inannpyemsble pe3ybTarhl (IpeAMeTHBIE)
n/n €CT-BO
4acos

10 kaacce (70 yacoB, 2 yaca B He/IeJII0)

1 Beenenune. Ousukan | 1
€CTECTBCHHO-
Hay4YHBIA METOT
TTO3HAHUS PUPOJIBI

1.1 | ®uzuka u 1 OOBSCHATH Ha KOHKPETHBIX MPUMEPAx POJb U MECTO (PU3UKH B
€CTECTBEHHO- (bopMHpPOBaHNN COBPEMEHHON HAYYHOH KapTHHBI MUPA, B
Hay4HbIA METOJ Pa3BUTUU COBPEMEHHBIX TEXHUKU U TEXHOJOTUM, B
MO3HAHUS IPUPOIBI MPAKTUYECKON JIESITENBHOCTH JI0IeH. J[eMOHCTpUpOBaTh Ha

IpUMepax B3aMMOCBSI3b MEXKIAY GU3UKON U IpYyrUMHU
€CTECTBECHHBIMH HAayKaMH.

BocnpousBoaute cxemy Hay4yHOIO MO3HAHUS, IPUBOANUTH
IIpUMEpPBI €€ UCIIONIb30BaHus. [laBaTh onpeesieHue MOHATUN U
pacro3HaBaTh UX: MOJIeNb, HAy4Has TUIIOTE3a, pU3nUecKas
BEJIMYMHA, (U3NUECKOE SABJICHHE, HAYUHbIH (HakT, pu3nuecKuit
3aKOH, (hu3nyeckast TeOpHsl, IPUHLUI COOTBETCTBHUS.
O0OCHOBBIBATH HEOOXOAUMOCTE UCITOJIB30BAHUS MOJIEIEH IS
onucanus (pu3nyeckux siBIeHui u npoueccos. [IpuBoauts
IpUMeEpPbl KOHKPETHBIX SIBJICHUH, TPOIIECCOB M MOJIENIEH IS MX
OIUCAHMUSL.

[TpuBoANTE IPpUMEpPHI HU3NUECKUX BeTudnH. DopMyIHpOBaTh
(bu3nyeckre 3aKOHbI. YKa3bIBaTh IPAHULIbI IPUMEHUMOCTH
(U3NUECKUX 3aKOHOB.

[TpuBOANTE MPUMEPHI UCIONB30BAHUS (PU3NUECKUX 3HAHUH B
KUBOITUCH, APXUTEKTYPE, 1eKOPATUBHO-TIPUKIIATHOM
HCKYCCTBE, My3bIKE, CIIOPTE.

Oco3HaBaTh IEHHOCTh HAYYHOT'O MMO3HAHUS MUPA IS
YeJI0BEUECTBA B LIEJIOM U JJIsl KK O0r0 4eJI0BeKa B
OTJENIbHOCTH, BAXXHOCTh OBJIAICHHUS METOJIOM HAYYHOTO
NO3HAHUSA TS TIOCTHXKEHUS ycIexa B JIIoOOM BUe
PAaKTUYECKOH JIeATEIIbHOCTH.




['0TOBUTH Mpe3eHTAMN U COOOLICHHUS TI0 U3yUYECHHBIM TeMaM
(BO3MOYKHBIEC TEMBI ITPEICTABIICHBI B yUCOHHKE).

Mexanunka
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Kunematuka

JlaBatb omnpeeneHue MOHATUN: MEXaHHUUECKOE JABMKEHHE,
MOCTYTIATENIHOE ABIKEHIE, PABHOMEPHOE JIBUKCHHE,
HEpaBHOMEPHOE JIBUKEHUE, PABHOYCKOPEHHOE JBHKEHHE,
JBYKEHUE 110 OKPYKHOCTH C TIOCTOSIHHOW CKOPOCTBIO, CHCTEMA
oTc4éTa, MaTepuanbHas TOYKa, TPAEKTOPUs, MyTh,
nepeMenieHne, KoopanHaTa, MOMEHT BPEMEHHU, TIPOMEKYTOK
BPEMEHH, CKOPOCTh PABHOMEPHOTO JABMKEHHUSI, CPEITHSIS
CKOpPOCTh, MTHOBEHHAsI CKOPOCTbh, YCKOPEHHE,
LEHTPOCTPEMUTENBLHOE YCKOPEHHE.

Pacrio3HaBaTh B KOHKPETHBIX CHTYalHsIX, HAOIIOAATh SBICHUS:
MEXaHUUECKOe JIBI)KEHHUE, TOCTYNATEIbHOE ABHKEHHE,
pPaBHOMEPHOE JBIKEHUE, HEPAaBHOMEPHOE JIBUKCHHE,
PaBHOYCKOPEHHOE ABMKEHHE, O8UICEHUEe C YCKOPEHUEM
6800001020 nadenusl, TBUKEHHUE 110 OKPY>KHOCTH C ITOCTOSIHHOM
CKOPOCTBIO.

Bocnpon3BoauTh SBICHUS: MEXaHHUECKOE ABIKEHHE,
pPaBHOMEPHOE JBM)KEHUE, HEPAaBHOMEPHOE JIBUKEHUE,
PaBHOYCKOPEHHOE ABIKEHHE, O8UMNCEHUEe C YCKOPEHUEM
€80000H020 naoenus, BUKEHUE 110 OKPYKHOCTH € TIOCTOSIHHOU
CKOPOCTBIO JIJIsl KOHKPETHBIX Tell.

3agaBaTh CUCTEMY OTCUETA JJIsl ONMCAHUS ABMIKEHHUS
KOHKPETHOTO TeJa.

PacrniozHaBaTh cuTyaluy, B KOTOPBIX TEJIO0 MOKHO CUUTATh
MaTepuaabHOU TOYKOM.

OnuceIBaTh TPAEKTOPUH JIBUKEHHUS TeJl, BOCIPOU3BOIUTh
JBWKEHUE W IPUBOIUTH MPUMEPHI TEJl, UMEIONINX 3a1aHHYIO
TPACKTOPUIO ABUKCHHUS.

OnpenensTh B KOHKPETHBIX CUTYalUsX 3HAYCHUS CKAISAPHBIX
(bu3NYECKUX BETMYMH: MOMEHTA BPEMEHH, POMEKYTKA
BPEMEHH, KOOPAMHATHI, Iy TH, CPETHEH CKOPOCTH.

HaxoauTbs MOZyJ b ¥ MPOEKITMH BEKTOPHBIX

BEJIMYMH, 8bINOIHAMb OClCMEUsL YMHONICEHUS HA
4UC0,CII0KEHUS, 8b1YUMAHUSA BEKTOPHBIX BEJIHYMH.
OnpenensiTh B KOHKPETHBIX CUTYallUsX HANPABJICHNUE, MOIYJIb U
MPOEKIIUY BEKTOPHBIX (PU3NUECKHUX BEIHUUH: TIEpEeMEIICHHS,
CKOpPOCTH PaBHOMEPHOTO JIBUKEHHUSI, MTHOBEHHOW CKOPOCTH,
YCKOPEHUS, IICHTPOCTPEMUTENLHOTO YCKOPEHHUS.

[TpuMeHSTH 3HAHUS O ACUCTBHUAX C BEKTOPAMHU, ITOJTyUYeHHBIE HA
ypokax reometpuu. Ckiaovligams u 8b14UmMams 6eKmopbl
nepemewjenHuli u CKopocmeltl.

Buissnsams ycmotiuugvle nogmopsrowuecst cesa3u mMexcoy
BEUYUHAMU, ONUCHIBAIOWUMU MEXAHUYECKOe 08UICEHUE.
Hcnonvzosams pasnuuHvle 21eKmMpoHHble pecypcbl OJis
nOCMpOoenUs IKCNePUMEHMATIbHBIX ePAPUKOE U UX 00pabomKu.
Yemanasnueamo ¢huzuuecxuii cmoien koappuyuenmos
NPONOPYUOHATLHOCMU 8 BbIANIEHHBIX C8A35X, 8 pe3yibmame
nOIy4ams HOGble uzuiecKue GeIUdUHbL.

Pabomams 6 nape, epynne npu gvinonnenuu
uccne0o8amenbCKux 3a0anull.

Oyenusams peanbHOCMb 3HAYEHUT NOYYEHHbIX PUIUYECKUX
BENIUYUH.




Braoemv cnocobamu onucanus 08usxicenus: KOOpOUHAMHBIM,
BEKMOPHBIM.

3anuchIiBaTh YpaBHEHUS paBHOMEPHOI'O M PABHOYCKOPEHHOI'O
MEXaHUYeCKOro ABmxeHus. COCTaBIATh ypaBHEHUS
PaBHOMEPHOT'O U PAaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBIDKEHUS B KOHKPETHBIX cUTyauusax. OnpeaensaTs mno
YpaBHEHUSAM MapaMeTPhl JBUKECHHUSL.

[TpuMeHATH 3HaHUS O OCTPOCHUHU U YTCHUU IpaUKOB
3aBHUCHUMOCTH MEK/y BeTMYMHAMU, MOJyUYEHHbIE HA YPOKax
anreOpsl. CTpouTh rpaduk 3aBUCUMOCTH KOOPIUHATHI
MaTepHaAbHON TOYKH OT BpEMEHH JABIKEHHsI. OTpeaessaTh 1Mo
rpauKy 3aBUCUMOCTH KOOPJIUHATHI OT BPEMEHHU XapaKTep
MEXaHUYECKOTO IBM)KCHUS, HAYAITbHYIO0 KOOPIUHATY,
KOOP/IMHATY B YKa3aHHBIH MOMEHT BPEMEHHU, H3MEHEHUE
KOOPJIWHATHI 32 HEKOTOPBIH MPOMEKYTOK BPEMEHH, MMPOSKIINIO
CKOPOCTH (JUI1 pABHOMEPHOTO MPSIMOJIMHEHHOTO IBUKECHUA).
Onpenensth Mo rpaduKy 3aBUCUMOCTH MPOEKIIMA CKOPOCTH OT
BPEMEHU XapaKTep MEXaHUYECKOTO IBUKEHHUS, IIPOEKIIUIO
HavaIbHOM CKOPOCTH, MIPOCKIINIO YCKOPEHUS, H3MEHEHHUE
KoopauHaThl. OnpenensiTs no rpaduky 3aBUCUMOCTH IIPOESKIUH
YCKOPEHHSI OT BPEMEHH XapaKTep MEXaHUIEeCKOTO JIBUKCHUS,
U3MEHEHHE MPOEKIIMHU CKOPOCTH 32 ONPeeIEHHBIN
POMEKYTOK BPEMEHH.

JlaBatp omnpeenenue NOHATUN: aOCOIIOTHO TBEPAOE TEJO,
MOCTyNaTeNbHOE U BpalllaTelbHOE ABMXKEHUS a0COIIOTHO
TBEpIOTrO Tena. Pacro3HaBaTh B KOHKPETHBIX CUTYAIHIX,
BOCIIPOM3BOANTH M HAOIIOJaTh MOCTYMATEIEHOE U
BpalaTeabHoe ABMKeHUs TBEpAoro Tena. [IpuMensaTs Moaenb
a0COIIOTHO TBEPOTO Tea AJIsl ONUCAHUS ABUKCHUS TE.
BbIunciaTe 3HaY€HUs YIIIOBOM U JIMHEWHOU CKOPOCTEH,
YacTOTHI M IEPHOJIa OOpAIIECHUS B KOHKPETHBIX CHTYAIIHsX.

Onpedensamov napamempul 08UNCEHUST HeOeCHbIX Mmell.
Haxooums neobxooumyro 01 0aHHbIX pacuémos uH@dopmayuio
6 Uumepueme.

Cmpoums epaghuxu 3a8ucumocmu npoexyuu U MooyJis
nepemewjenus, CKOpOCmu MAmepuaIbHol MOYKU OM 6peMeHU
ogudcenuss. Cmpoums 2paguku 3a8UCUMOCMU NYMU U
KOOPOUHAMbL MAMEPUATILHOU MOYKU OM 8PEMEHU OBUNCEHUSL.
Onpeodenamob no epaguxy 3a8UcUMOCmu KOOpOUHAmMbL OMm
BDEMEHU XAPAKMeEP MEXAHUYECKO20 OBUNCEHUS, HAYATbHYIO
KOOpPOUHAmy, KOOPOUHAMY 8 YKA3AHHbIN MOMEHM 8peMeHU,
UMeHeHue KOOPOUHAMbL 3 HEKOMOPbILL NPOMENHCYMOK
8pemeHU, NPOeKYUro CKopocmu (0151 PABHOMEPHO20
NPAMOJIUHEUHO20 OBUNCEHUST), CPEOHION0 CKOPOCHb, MOOYIb
MAKCUMATIbHOU MSHOBEHHOU CKOPOCMIU.

Onpedenamo no epapuxy 3a8uUcCUMoOCmu NPOeKyUn
nepemeujenuss Om peMeHU XapaKxmep MexaHuyeckozo
08UHCEHUSL, NPOEKYUIO CKOPOCMU (015 PABHOMEPHO20
NPAMOTUHEUHO20 OBUMNCEHUS), USMEHeHUe KOOPOUHAMDL.
Onpedenamo no epapuxy 3a8UcCUMoOCmu RPOEeKyUY CKOpoOCmu
om 8peMeHU XapaKmep MexaHuiecKko2o 08UNCEHUs, NPOEKYUIO
HA4anbHOU CKOPOCU, NPOEKYUIO YCKOPEHUsl, NPOEKYUIO
nepemeujenusl, UsMeHeHue KoOpOUHamol, NPOUOEHHbIL NYyMb.
Onpedenamo no epapuxy 3a8UCUMOCMU NPOEKYUU YCKOPEHUS




om 8pemMeHU XapaKkmep MexanuiecKko2o 08UNCEeHUs, USMEeHeHUe
NPOeKyuY CKOpoOCmu, usmeHeHue Mooyia CKOPOCmu 3a
ONpeOenéHHblll NPOMENHCYMOK 8PEMEH.

Paznnuate MyTh U NCPEMCIICHNEC, MTHOBCHHYIO U CPCIHIOIO
CKOPOCTH.

W3mepsTh 3HaueHUs NepeMeLeHus, Iy T, KOOPAUHATBI,
BPEMEHU JBH)KCHUSI, MTHOBEHHON CKOPOCTH, CPEIHEN
CKOPOCTH, YCKOPEHUsI, BPEMECHU JIBUKCHHUS.

PaGoTaTh B mape npu BHITIOJIHEHUH JIA0OPATOPHBIX pabOT 1
[IPaKTUYECKUX 3a1aHuii. [IpuMeHaTh MOenu «MaTepruabHas
TOYKa», «PaBHOMEPHOE MPSIMOJIMHEHHOE IBIKCHHE),
«PaBHOYCKOPEHHOE JABMKCHUE» JIJISl OMTMCAHUS IBIKEHUS
peasIbHBIX TN U 00BEKTOB, U3yUaEMbIX B Kypce OMOJIOTHH.

2.2

3aKOHBI TUHAMUKHU
Hrrorona

JlaBaTp onpeaeneHue NMOHATHI: HHEPLIMS, THEPTHOCTh, Macca,
CuJa, paBHOJEHCTBYIOIIAs CUJia, MHEPLIMAJIbHAS CCTeMa
oTcuéTa, HeMHepLHaJbHas CUCTeMa OTCUETa, FeOLEHTpUYECcKas
Y TeJIMOLEHTPUYECKAsi CUCTEMBI OTCUETA.

Pacnio3naBath, HaOmM0AaTh siBNIeHUE uHepuuu. [IpuBoanuTh
MIPUMEPHI €r0 MPOSIBJICHUS B KOHKPETHBIX CUTYAILHSIX.
OOBSICHIATH MEXaHUUECKHE SBJICHUS B MHEPLUATIbHBIX U
HEMHEPLMAIBHBIX CUCTEMAX OTCUETA. BpIIesTh AEUCTBUS TEN
JIpyT Ha ApyTa U XapakTepu3oBaTh Ux cujamu. [IpumeHsTh
3HAHMS O JEUCTBUSIX HAJl BEKTOPAMU, IIOJIyYeHHbIE Ha ypOKax
reomerpun. OnpenensTh paBHOACUCTBYIOUIYIO CUITY IBYX U
6onee cuin. Onpedensimob pagHOOeUCmBYIOWYI0 CULY
9KCNEPUMEHMATILHO.

@opMynMpOBaTh NIEPBbIN, BTOPOX U TPETHUM 3aKOHBI HbI0TOHA,
YCJIOBHS X IPUMEHUMOCTH.

Buvisgname ycmouuugvie no8mopsaowuecs C8sa3u Mexicoy
YCKOpeHuem mena u Oeticmsyroujeli Ha He2o CUNOLL.
Yemanasnueams puzuueckuii cmovicn kosgguyuenma
NPONOPYUOHANLHOCMU 8 8bIS8NIEHHOU C8A3U (8eTUYUHA,
obpamuas macce mena).

Yemanasnueamo mpemuu 3axon Hotomona
9KCNEPUMEHMATLHO.

[IpuMeHATh nepBbId, BTOPOM U TpEeTHI 3aKOHBI Hpr0TOHA IpH
PELIEHUH PACUETHBIX U IKCNEPUMEHMANbHBIX 3A0aH.
060cHO8bIBAMb 803MOIHCHOCHb NPUMEHEHUS BMOPO2O U
mpemve2o 3akoHo6 Hvtomona 6 ceoyenmpuueckoti cucmeme
omcuéma. Haxooumo 6 dononnumenvroi iumepamype u
Humepneme ungopmayuio, noomeepaicoarowyio spaujerue
3emnu.

®opMynHpOBaTh NPUHLUI OTHOCUTENIBHOCTH [ anumest.
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Cuibsl B MEXAHUKE

IlepeunciiATs BUIbI B3aUMOJECUCTBUSA TEJI U BUIBI CUII B
MEXaHUKE.

JlaBaTp onpeneneHue MOHATUI: CUJIa TSKECTH, CUila
YIPYTOCTH, CHJIA TPEHHUS, BEC, HEBECOMOCTb, nepecpy3Ka,
nepeas KOCMU4eckas CKopocme.

DopMyJIMPOBATH 3aKOH BCEMUPHOTO TATOTEHUS U YCIIOBUS €TI0
MIPUMEHUMOCTH.

Haxonute B nononxutenbHoM qureparype u UHTepHeTe
uH(popMaIro 06 OTKPBITUN HBIOTOHOM 3aKOHA BCEMHUPHOTO
TATOTEHUS, @ MAKHCe UHDOPpMAaYUI0, NO3BOISIIOUYIO PACKPLIND




JIO2UKY HAYYHO20 NO3HAHUS NPU OMKPLIMUU 3AKOHA 8CEMUPHO2O
Ms20MmeHus.

[TprMeHsITh 3aKOH BCEMUPHOTO TATOTEHUS IIPU PEILICHUU
KOHKPETHBIX 3a/1a4.

Hmemwb npedcmasnenue 06 unepmmoii macce u
2pasumayuoHHOU Macce: Ha3bl8amMb UX PA3IUYUsL U CXOOCMEO.
PaccuuTtbIBaTh CHITy TSDKECTH B KOHKPETHBIX

CUTyauusix. Buiuucaamo cuny masxcecmu u yCKoOpeHue
Cc80000H020 nadeHus Ha Opyaux nianemax. Boruuciamo
YycKopeHue c80600H020 NAOEHUS HA PA3TUYHBIX WUPOMAX.
Haxooumw 6 dononnumenvrou aumepamype u Unmepnueme
uHgopmayuro o napamempax niarnem u Opy2ux HebecHwvix mel.
Paccuumwvisamov nepsyro kocmuueckyio ckopocme.
Hcnonvzoeams 3ak0Hbl MeXAHUKU 0151 00BACHEHUS OBUIHCEHUSL
HebecHbIX mell.

BreruncnsiTe BeC Tel B KOHKPETHBIX cuTyanusx. Ha3piBaTh
CXOJICTBO W pa3iINuMs BECa U CHIIBI TSDKECTH. Pacmio3HaBaTh 1
BOCIPOU3BOANTH COCTOSIHUS TEJ, IPU KOTOPBIX BEC Tella paBeH
CHJIE TSDKECTH, Oouble Wi MeHble e€. OmuchBaTh U
BOCIIPOU3BOANTH COCTOSIHUE HEBECOMOCTH Tela.

Onpedensmob nepezpysKy mena npu pewieHuu 3aoad. Haxooumo
6 donoaHumenvHol 1umepamype u Mumepneme uHgopmayuio o
BIUAHUU HEBECOMOCMU U NepePy3KU HA OPSAHUIM

yenosexka. ' 0TOBUTH MPE3EHTAIIMU U COOOIIEHUS O IIOBEACHUU
TEJ B YCJIOBUSAX HEBECOMOCTH, O TOJIETAaX YEJIOBEKa B KOCMOC, O
JTOCTIKEHUSX HAIIeH CTPaHbI B IOJTOTOBKE KOCMOHABTOB K
NoJETaM B YCIIOBHUSX HEBECOMOCTH.

Pacnio3naBaTh, BOCIIPOU3BOIUTH M HAOMIOAATh PA3IMYHBIC
BUJIBI feopmaruu Tei. DopMymupoBath 3aKkoH ['yka, TpaHUIIbI
€ro MPUMEHUMOCTU. BBIUUCTATH ¥ U3MEPATH CUITY YIIPYTOCTH,
KECTKOCTD MPYKUHBL, HCECMKOCHb CUCTEMbL NPYIHCUH.
Hccneoosams 3asucumocms cuivl ynpyeocmu om oeghopmayui,
8bINOIHAMb IKCNEPUMEHMATILHYIO NPOBEPK) 3AKOHA

I'yka. Pacrio3HaBath, BOCIPOU3BOIUTh, HAOTIOAATH SBICHUS
CyXOT0 TPEHUS TIOKOSI, CKOJIbKEHUS, KAUCHUS, SIBJICHHE
COMPOTUBIICHUS TIPU JBUKCHHUHU TeJa B KUJAKOCTU WU Tase.
N3mepsaTes 1 u300pakaTh rpaduyecKu CUIIbI TPEHUSI TOKOS,
CKOJIb)KEHUSI, KAUCHHUSI, )KUJKOTO TPEHHSI B KOHKPETHBIX
cutyanusx. Mcmonb3oBark GOpMyITy U BRIYHCICHUS CHITBI
TPEHHsI CKOJILKECHUS NP PEIICHUH 3a1a4. Boisenamo
9KCNEPUMEHMATILHO BEIUYUHBL, OM KOMOPBIX 3A8UCUM CUNLA
MPEHUsT CKOTbIHCEHUSL.

W3MepsaTh cuity TSKECTH, CHITY YIPYTOCTH, BEC Tella, CUITY
TPEeHHUsI, yATUHEHHE NPY>KUHBL. ONpeesTh ¢ MOMOIIBI0
KOCBEHHBIX U3MEPCHHM KECTKOCTD MPYKUHBI, KOAPPUITUSCHT
TPEHHUSI CKOTBKCHHUSI.

Paborats B mape mpu BBITIOJHEHUH MPAKTUICCKUX 3a/IaHUH.
Haxoauts B nonoaHUTENHHOM JUTEepaType u UHTEepHETE
WH(GOPMAIIHIO O BKJIQJIC PA3HBIX YUEHBIX B PA3BUTHE MEXAHHUKH.
['0TOBUTH MpE3eHTAINN U COOOIICHUS 10 U3YYEHHBIM TEMaM.
[TpuMeHSITh 3aKOHBI JMHAMUKH TSI OMTUCAHMSI IBHKCHUS
pEabHBIX TE.
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3akoH COXPAaHCHUS B
MCXAaHUKE

I[aBaTB OIIPECACIICHUC MMOHSATHMN: HUMITYJIBC MaTepHaHBHOﬁ TOYKH,
HNMITYJIBC CUJIBI, UMITYJIBC CUCTCMBI TCJI, 3dMKHYTasA CUCTEMA




T€Jl, PEaKTUBHOE JIBUKECHUE, PeaKmusHas Cuid.
Pacrio3naBaTh, BOCIIPOU3BOIUTh, HAOMIOAATE YIIPYTHUE U
HEYIPYTUe CTOJKHOBEHUS TEJ, PEAKTUBHOE IBUKECHHUE.
HaxonuTtb B KOHKPETHOM CUTyalluyd 3HAYEHUS] UMITYJIbCa
MaTepualbHOU TOYKH U UMITYJIbCA CHUJIBI.

DopMyIHpPOBATH 3aKOH COXPAHEHUS UMITYJIbCa, TPAHULIBI €T0
IIPUMEHUMOCTH.

CocTaBiATh ypaBHEHUS, ONUCHIBAIOIINE 3aKOH COXPaHEHUS
MMITyJIbCa B KOHKPETHOM cuTyauuu. Haxoauts, ucnomns3ys
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHbIC BEJIMUUHBI.
Co3zmaBaTh CUTyaIMH, B KOTOPBIX MPOSIBISETCS 3aKOH
COXpaHEHHUs UMITYJIbCA.

Haxonute B nononxutenbHoM qureparype u UHTepHeTe
uH(GOpPMAIIHIO TI0 33/1aHHOM TeMe. | 0TOBUTH Mpe3eHTAINH U
COOOIIEHUS TT0 U3YYCHHBIM TeMaM (BO3MOKHBIE TEMBI
MIPEJICTaBJICHBI B YYEOHHUKE).

['oTOBUTE Mpe3eHTANH B COOOIIECHUS O TTOJIETaX YeIOBEKa B
KOCMOC, O TJOCTH>KEHHSIX Halllel CTpaHbl B OCBOCHUU
KOCMHUYECKOT0 TPOCTPAHCTBA.

PaGortats B mape wiu rpymnme npu BHIMOTHEHUH MTPAKTHYECKIX
3aJaHul.

JlaBaTh omnpeneneHue MOHATHIL: paboTa CHIIbI, MOIIIHOCTbD,
KHHETHUYECKasl YHEPTUS, TOTECHIIHATIbHAS YHEPTUS, TTOTHAS
MEXaHUYeCKas SHEPIusi, U30JIMPOBAHHAs CUCTEMA,
KOHCEpBAaTHUBHAs CHJIA.

BbruncnsaTe B KOHKPETHON CUTYaIluy 3HAYeHUS (PU3MUECKHUX
BEJIMYUH: PAaOOTHI CHIIBI, pA0OTHI CHIIBI TSXKECTH, PA0OOTHI CHJIIBI
YOPYTOCTH, pabOThI CHIIBI TPEHUS, MOLTHOCTH, KWHETHYECKON
SHEPTUU, U3MEHEHUSI KHHETHYECKON SHEPTUH, TOTCHIIMAIEHON
SHEPTUU TeJ B TPABUTALIMOHHOM I10JI€, IOTEHIUAIbHOMN
SHEPTUH YIIPYTO 1e(OPMUPOBAHHOTO TeJIa, TOJTHOU
MEXaHUYECKON IHEPTUU.

CocTaBiTh ypaBHEHHUSI, CBA3BIBAIOIINE PA0OTY CHIIBI,
JIEMCTBYIOILIEH HA TEJIO B KOHKPETHOM CUTyallud, C ©3BMEHEHHEM
KMHETUYECKOMN dHEepruu Tena. HaxoauTs, ucrnonbs3ys
COCTaBJICHHOE YPaBHEHUE, HEU3BECTHbIE BEIMUUHBI.
DopMyJIMPOBATH 3aKOH COXPAHEHUS MOJTHON MEXaHUYECKON
SHEPTUuHu, Ha3bIBATh IPAHULIBI €T0 IPUMEHUMOCTH.
CocTaBiATh ypaBHEHUS, ONMUCHIBAIOIINE 3aKOH COXPaHEHUS
MOJIHOWM MEXaHUYECKOM YHEPruu, B KOHKPETHON CUTYaIUH.
Haxonutb, ucrionb3yst COCTaBICHHOE YpaBHEHNE, HEU3BECTHBIC
BEJINYUHBI.

Co3zmaBaTh CUTYaIMH, B KOTOPBIX MPOSIBISETCS 3aKOH
COXpaHEHHUs NMOJTHOM MEXaHUYECKOW SHEPTUH.

BrINOTHATE 9KCIIEpUMEHTATBLHYIO TPOBEPKY 3aKOHA
COXpaHEHHUs MEXaHUYECKOW SHEPTrUU. BBINMOTHATE KOCBEHHbIE
W3MEPEHHS UMITYJIbCa Tela, MEXaHHMUYECKOW SHEPTUH Tela,
paboThI CUITBI TPEHUSL.

PaGoTtaTh B mape, rpyrine npu BBITTOJHEHUH MPAKTHUYECKUX
3aJlaHUi.

[IpuMeHATh 3aKOHBI COXPAHEHHS UMITYJIbCa U MEXaHUYECKON
SHEPTUHU JIsl ONIMCAHMS IBUYKEHUS PEAJIbHBIX Tell.

2.5

Craruka

JlaBaTb onpenesieHne MOHATUI: PaBHOBECHE, YCTOWUNBOE
paBHOBeCHe, HEYCTOHYHMBOE paBHOBECHUE, Oe3pazINuHOe
PaBHOBECHE, IIJIEYO CUJIbI, MOMEHT CHUJIBI.




HaxonnTh B KOHKPETHOM CUTyalluK 3HaYEHUs IIeYa CUIIbI,
MOMEHTA CHIIBI.

[TepeuncasaTs ycioBHs paBHOBECHSI MaTEpUAIbHOW TOUKHU U
TBEPOro Tena. COCTaBIIATh YPaBHEHUS, ONMCHIBAIOIINE
YCIJIOBHSI PABHOBECHSI, B KOHKPETHBIX cUTyalusx. Onpenenars,
UCTIOJIb3YSl COCTaBJIEHHOE YPaBHEHUE, HEU3BECTHBIC BETUUHHBI.
Pacrnio3HaBaTh, BOCIIPOU3BOJUTH U HAOIIOIATh pa3IuYHbIC
BUJIbI PAaBHOBECHS TEJ.

W3MepsTh cHily ¢ IOMOIIBIO NIPY’KUHHOTO IMHAMOMETpA U
U(PPOBOrO AATYUKA CUIIBI, U3MEPSTH TIeHo cuiibl. PaboTats B
nape, rpyInre Mpy BHIMOJHEHHH MPAKTUISCKHUX 3a/IaHUi.
HaxonuTs B ononHUTENsHOU InTepaType u MHTepHere
MHPOPMAIINIO O 3HAYCHUU CTATUKU B CTPOUTEIHCTBE, TEXHUKE,
ObITY, 00BsICHEHHE (POPMBI M Pa3MEPOB 0OBEKTOB MTPUPO/IBL.
["'0TOBHUTH Mpe3eHTaNN U COOOIIEHHS, 8bINOIHAMb
uccnedosamenvckue pabomsl 1O 3aJlaHHBIM TEMaM.

PaGotaTe B nape npu BBHIIOJHEHUH JJaOOPaTOPHON pabOThI

2.6

OCHOBEI
FI/I,Z[pOMexaHI/IKI/I

JlaBaTp onpeaeneHue MOHATHI: HEC)KUMaeMast )KUIKOCTb,
paBHOBECHE KUJKOCTHU U Ta3a, THIPOCTATHUYECKOE

NaBJICHUE, IAMUHAPHOE meyeHue, mypoyieHmHoe medenue.
Pacnosznasamv, socnpoussooums u Hab.1100amsb 1AMUHApHOE U
mypoyieHmuoe meuerue HCUOKOCHU.

Haxoautb B KOHKpETHOM CUTYyallMK 3HAYCHUS JaBJICHUS B
MTOKOSLIENCS KUIAKOCTH WIH rase.

®opmynuposats 3akoH Ilackais. [Ipumenars 3akon Ilackans
JUTsL 0OOBSICHEHUS THIPOCTATHYECKOI0 MapaioKca, Jis
00BsICHEHUS PUHIUTIA TIEHCTBUS THIPABIMYECKOTO Tpecca u
BBIYMCIICHHSI TApaMETPOB IIpecca.

dopMynupoBath 3aKk0oH Apxumena. [IpuMeHaTs 3akoH
Apxumena nis penieHus 3aaa4. PaccuuTeiBaTh MI0THOCTD Tejla
10 €r0 MOBEACHUIO B KUJAKOCTU. OnpeensiTb BO3MOKHOCTh
IIaBaHUs Teja.

Cocmasnsams ypasHenue bepnynnu ¢ KOHKpemHvIX CUmMyayusix.
Onpeoenamo, UCNONL3YSL COCMABNIEHHOE YPAGHEeHUe,
Heu3eecmHvle 6enUYUHbL.

IIpusooums npumepul, unnrocmpupyroujue blNOIHeHuUe
ypasuenus bepuynnu. [lpumenams ypasnenue bepuynnu ons
ONUCAHUSL OBUNCEHUSL HCUOKOCMU 8 PACMEHUSX U HCUBBIX
OP2aHU3MAX.

Haxooumw 6 dononnumenvrou aumepamype u Unmepueme
ungopmayuro 06 ucnonwb308aHuu ypaenenus bepnyinu 6
mexHuKe u ovimy.

IToasenenue UTOroB
U3YUYEHUs] TEMbI
«MexaHuka»

OnuceIBaTh MEXaHUYECKYIO KapTUHY Mupa. [lepeuuncnsateb
00BEKTHI, MOJICTIH, SIBICHUS, GU3UMUECKUE BETHUNHBI, 3aKOHBI,
Hay4HbIC (DaKThI, CPEACTBA ONMMCAHMS, PACCMATPHUBACMbIC B
KJIacCH4YeCKOoU MexaHuke. GopMyIupoBaTh IpIMYI0 U
00paTHYIO 3a/1aui MEXaHUKH. Y Ka3bIBaTh I'PAHUIIBI
MIPUMEHUMOCTH MOJIEJIEH U 3aKOHOB KJIACCUYECKON MEXaHHKH.
HaseiBath nmpumepbl UCIIOJIB30BaHUS MOJIENIEH U 3aKOHOB
MEXaHUKHU JIJIsI ONUCAHUS IBUKEHUSI pealbHBIX TEJI.

MonekynapHas
duzuka u
TEPMOJIMHAMHKA
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3.1

OcCHOBBEI

MOJIEKYJISIPHO-
KUHETHICCKOM
teopuu (MKT)

JlaBaTh onpenesieHne MOHATUIN: TEIJIOBBIE SIBICHUS,
MaKpOCKOIMYECKHE Tella, TEIUIOBOE ABMKEHUE, OPOYHOBCKOE
JIBrKeHHe, Tudy3us, OTHOCUTEIbHAS MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJISIPHAsI Macca, MOJIEKyJia, Macca
MOJIEKYJIbI, CKOPOCTb JBUKEHUS MOJIEKYJIbI, CPEIHSSL
KHUHETHYECKasi SHEPTUsl MOJIEKYJIbl, CUJIbl B3aUMOICHCTBUS
MOJIEKYJI, UJ€AIbHBINA a3, MUKPOCKOIIMYECKUE MapaMeTphl,
MaKpOCKOIMYECKUE TTapaMeTphl, 1aBlIeHUE raza, abCcoTroTHAs
TeMneparypa, TerioBoe paBHoBecue, MKT.

[lepeuncisiTh MUKPOCKOITMYECKHE U MAKPOCKOITUYECKHE
rapaMmeTphl rasa.

[lepeuncnsars ocHoBHBIE TosoxeHuss MKT, npuBoauThH
MIPUMEPBI, PE3YIbTATHl HAOIOACHUI 1 ONHUCHIBATH
HKCIIEPUMEHTHI, JIOKA3bIBAIOIINE UX CIPABEAJIUBOCTb.
Pacrio3HaBaTh M ONUCHIBATH SBJICHUS: TETUIOBOE JBHUKEHHE,
OpoyHOBCKOe IBMXeHue, Tuddy3us. BocrponzBoanuTs u
OOBSACHSATH OIBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CKOPOCTH
muddy3un OT TeMIEpaTyphl U arperaTHOrO COCTOSTHUS
BenlectBa. Habmonare auddys3uto B KUAKOCTAX U ra3ax.
Hcnonb30Bath MoTyYEHHbIE HA YPOKAX XUMHUU YMEHUS
OTpeeNATh 3HaYEHHS] OTHOCUTEIBHON MOJIEKYJISIPHOM Macchl,
MOJISIPHOM MacChl, KOJIMYECTBA BEILIECTBA, MACCHI MOJIEKYJIbI,
dbopMynpoBaTh (HU3MUECKUI CMBICT TOCTOSTHHONW ABOTapo.
Onucvieams Memoosl onpeoenienus pasmepos MOJeKYI,
CKOpOCMU MOJIEK) .

OueHuBaTh pa3Mep MOJIEKYJIbI.

OOBSICHITH OCHOBHBIE CBOWCTBA arperaTHbIX COCTOSHUI
BenlectBa Ha ocHoBe MKT.

Co3zoasamb KomnvlOmepHvle MOOENU MENI08020 OBUNCEHUS,
OPOYHOBCKO20 08UdICeHUs, A6eHUs OUPPY3uUU 8 MEEPIUIX,
HCUOKUX U 2a3000pasHblx menax, onvima Ileppena.
OnuceIBaTh MOJIETb «UCANBHBIN a3y, onpedesms cpaHulybl
€€ NPUMEHUMOCTU.

Cocranarb ocHoBHOe ypaBHeHre MKT uaeanbHoro rasa B
KOHKpeTHOU cutyauuu. Onpeaensits, UCIOIb3ys COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIE BEJIMUMHBI.

CocTaBisTh ypaBHEHUE, CBA3bIBAIOLIEE JIaBJICHUE UJI€ATbHOIO
ras3a co CpelHel KMHETUYECKOU SJHEPTUEN MOJIEKYJI, B
KOHKpEeTHOMU cutyauuu. Onpeaensits, UCIOIb3ys COCTaBICHHOE
ypaBHEHHUE, HEU3BECTHBIE BEJIMUMHBI.

OnuceIBaTh cr1oco0bl U3MepeHus TemrepaTrypbl. CpaBHUBATh
mkansl KensBuna u Lenbcust.

CocTaBisTh ypaBHEHHE, CBSA3bIBaIOIIEE a0COIIOTHYIO
TEMIIEpaTypy UACAIBHOTO ra3a co CpeIHe KHHETUYECKON
SHEpruei MoneKyJs, B KOHKpEeTHOM cutyanuu. OnpenensTh,
HCIIOJIb3Y$ COCTABIEHHOE YPABHEHUE, HEU3BECTHBIEC BEIMYUHBI.
CocTaBisTh ypaBHEHHE, CBA3BIBAIOLIEE IaBJICHUE UJI€ATbHOIO
raza ¢ aOCOJIOTHOM TeMIlepaTypoi, B KOHKPETHOM CUTYyaIlHH.
OnpenensiTs, UCIOJIb3YS COCTABIEHHOE YpPaBHEHHUE,
HEU3BECTHBIE BEJTMYUHBI.

W3mepsTs Temnepatypy JKUIKOCTH, Ta3a )KUJAKOCTHBIMUA U

1 poBEIMU TepMOMeTpaMu. PaboTath B mape, rpymnme npu
BBITIOJITHEHUH TPAKTHYECKUX 3aJaHUM.

Haxonuts B nononHurensHol nureparype u HTepHere
CBEJICHHUS 110 UCTOPUM PA3BUTHUSI AaTOMUCTHUYECKON TEOPUHU




CTPOCHUS BCHICCTBA.

3.2

YpaBHeHue
COCTOSIHUS Ta3a

CocTaBiiTh ypaBHEHHE COCTOSHUS U1€aJIbHOTO ra3a u
ypaBHeHHe MenneneeBa-KianelipoHa B KOHKpETHOW CUTYalIUH.
Bbruncnsite, HCTIONB3YsI COCTABIEHHOE YPaBHEHHE,
HEU3BECTHBIE BEIMUYHHBI.

Pacrio3naBaTh M ONMUCHIBATH U30IPOLIECCH B UCAIBHOM Tras3e.
IIpoenosuposams ocobeHHOCMU NPOMEKAHUS U3ONPOYECCO8 8
UOeanbHOM 2a3e Ha OCHO8E YPABHEHUU COCMOAHUS UOeAIbHO20
eaza u Menoeneesa-Knanetipona. Obocrosvieams u
omcmaugams 80U NPeoNnoN0NHCEeHUS.

®opMyIMpOBaTh Ta30BbIE 3aKOHBI U ONPEAEIATH TPAHULIBI UX
npuMeHUMOCTH. COCTaBIATh YpaBHEHHUS ISl X ONHUCAHUS.
BbruncisaTh, UCIIONB3Ysl COCTABIEHHOE YPABHEHHUE,
HEU3BECTHBIE BETUUHUHBI.

[TpencraBnsaTh B Buje rpaduKoB U30XOPHBIH, H300apHBIA U
M30TEPMUYECKUN Mporiecchl. OnpeaensaTh mo rpagukam
XapakTep MpolLecca U MaKpolapaMeTphl HI€aIbHOIO Tasa.
Hccneoosams sxcnepumenmansHo 3a8UCUMOCTU MENHCOY
Maxkponapamempamu npu U30NPoOYeccax 6 2ase.

W3mepsTh naBiieHUE BO3AyXa MaHOMETpaMu U IU(PPOBBIMU
JATYMKaMU JJaBJICHUs raza, TeMIepaTypy raza — )XMJIKOCTHbIMU
TEPMOMETPaMHU U IU(POBBIMH TEMIIEPATYPHBIMU JATYHKAMH,
00BbEM raza — ¢ moMoIIbio CHIb(GOHA.

PaboTatp B nape, rpymre npu BeITOJHEHUN MPAKTUYECKUX
3aJaHuN.

Haxonuts B nutepatype u MHTEepHETE HH(OPMAIIHIO 10
3aJaHHOU TEME.

['0TOBUTH Mpe3eHTAUU U COOOLICHHUS IO U3yUECHHBIM TeMaM
(BO3MOXKHBIEC TEMBI IIPE/ICTABJICHBI B YYCOHHKE).

ITpuMeHsTh MOZAEIb UAEATBHOTO ra3a AJis ONMCAHUS [TOBEACHUS
peaJIbHbIX T'a30B.
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B3aumurie
MpeBpalieHus
JKUIIKOCTH UM rasa

JlaBaTp onpeaeneHue MOHATHI: UCTTAPEHUE, KOHICHC AU,
KHUIICHUC, TMHAMHNYCCKOC paBHOBeCI/Ie, HaCBIIJ_IGHHBII\/'I Hap,
HEHACHIIICHHBIN T1ap, KpUmuieckas memnepamypd,
memnepamypa KuneHus, adCoaomHas 8laiCcHoCms 8030yxd,
napyuanibHoe 0aesienue, OMHOCUMENbHAS BILAHCHOCIb 8030YXd,
MOYKA POChbl.

Pacmo3naBaTh, BOCIIPOU3BOANTH, HAOTIOIATh SBIICHUS
chapeHHe, KOHACHCalus, KMIICHUC.

Onucwvieams ceoticmea nHacviyerno2o napa. Cozoasamo
KOMNbloOmMepHbvle MOOelU OUHAMUYECKO20 PABHOBECUSL.
Hszmepsamo enaxcHocms 8030YXa ¢ NOMOWbIO 2UPOMEMPA U
ncuxpomempa. Onucviéams YCmpoucmeo 2uzpomempa u
ncuxpomempa. Onpeoensims OMHOCUMENbHYIO 8IANCHOCTb HO
ncuxpomempuuecxou maonuye. Onpedensims aOCOIOMHYIO
BIIAJICHOCb 8030YXA, NAPYUATLHOE OABleHUe, OMHOCUMENbHYIO
BIIANCHOCID 8030YXA, MOUK)Y POCHL 8 KOHKPEMHbIX CUMYAYUSIX.
Haxooumws 6 rumepamype u Unmepneme ungopmayuro,
20MOBUMb Npe3eHmMayuu U COOOUWeHUs. O GIUSHUU BIANCHOCMU
6030YXA HA NPOYECCHL HCUZHEOESAMENbHOCIU YeTlOBEKA.

3.4

KunkocTtu u TBEpbIe
Tena

[TepeuncisaTh CBOMCTBA )KUAKOCTH U OOBSICHATH UX C TIOMOIIIBIO
MOJIEJIU CTPOCHUS KUJIKOCTH, co3/1aHHON Ha ocHoBe MKT.




JaBaTp onpezeneHre NOHITHI: CUJIa MIOBEPXHOCTHOTO
HATSDKEHHSI, KO3 PHUIUEHT MOBEPXHOCTHOTO

HATSKCHUS, HOBEPXHOCMHASL IHEPIUSL.

Pacrio3HnaBate U BOCIPOU3BOAUTH IPUMEPHI IIPOSBICHUS
JENCTBUS CUJIbI IOBEPXHOCTHOTO HATSKEHUS.

Onpedenamy cuny n08epXHOCMHO20 HAMANCEHU,

K03 puyuenm noeepxHocmHo20 HAMANCEHUS, NOBEPXHOCIHYIO
IHEP2UIO HCUOKOCTU 8 KOHKPEMHBIX CUMYAYUSIX.

Pasznuuams cmauusarowue u He cmavusarowue no8epxXHOCHb
HCUOKOCTU.

ObvscHAMb NPUYUHY OBUNCEHUS HCUOKOCMU NO KANULIAPHbIM
mpyoxam.

Paccuumuvieams evicomy noonsmus (onyckanus) Huokocmu no
Kanuunsapy.

Jlasamw onpedenenue nonsamuii.: Kpucmaniiuyeckoe meiuo,
amopghrnoe meno, AHU30MPONUSL.

Ha3pIBaTh CX0/ICTBA U pa3IM4Us TBEPBIX TEI, aMOPPHBIX TEl,
KUJKUX KPUCTAILIIOB.

[TepeuncnsTh CBONCTBA TBEPIBIX TEI U OOBACHAMb UX C
nOMOWbI0 MOOenU cmpoenus. /lemoncmpuposams
0CObEeHHOCmU CMPOEHUsT KPUCMATIUYECKUX U AMOPDHBIX
MBEPOLIX Meil, UCNOILb3YS 00bEMHbIE MOOENU KPUCTATLIO8.
IIpusooums npumepvl npoyeccos, NOOMEEPHCOAOUSUX
€X00CMB0 U Pa3Iuyusl C80UCME KPUCMALIULECKUX U AMOPDHBIX
MeEpPOvIX meil.

Haxooums ¢ Humepneme u 00nOIHUMENbHOU TUmepamype
c8edenUst 0 C8OUCMBAX U NPUMEHEHUU KPUCANTUYECKUX U
AMOPOHBIX Mamepuanos.

T'omosumb npezenmayuu u coooujenuss no u3y4eHHvIM memam
(603MOICHbIE MeMbl NPeOCMABIIeHbL 8 YUeOHUKe).

JlaBatb ompeneneHue MOHITHIA: TEPMOJUHAMUYECKAst CUCTEMA,
M30JIMPOBaHHAS] TEPMOIMHAMUYECKAs CHCTEMa, pABHOBECHOE
COCTOSIHWE, TEPMOJAMHAMHUYECKUH MPOLIECC, BHYTPEHHSS
SHEPrusi, BHYTPECHHSISI SHEPTHUs UACATBLHOTO rasa,
TETUIOEMKOCTbD, KOJIMYECTBO TEIUIOTHI, yICIbHAs TEIJIOTa
TUTaBJICHUS, YeNbHAS TEIUIOTa Mapoo0pa3oBaHus, yaeIbHas
TEIUIOTa CTOpaHUs TOIUTNBA, paboTa B

TEpPMOJIMHAMUKE, aduabammuulii npoyecc, 0OpaTUMBIH Iporece,
HEOOpaTUMBIH MpoIecC, HarpeBaTelb, XOJIOAWIBHHK, padouee
TeNo, TeroBoi Asuraresb, KI1J[ TeroBoro npuratens.
Pacrnio3HaBaTh TEpMOAMHAMHUYECKYIO CHCTEMY,
XapaKTepu30BaTh €€ COCTOSHUE U MPOLIECChl U3MEHEHHUS
COCTOSIHUSI.

Tlpusooumsv npumepvl mepMOOUHAMULECKUX CUCEM U3 KYPCa
buonoauu, xapaxmepuzoeams ux, ONUCbIBAMb USMEHEHUs
COCMOSHUII.

OnuceIBaTh CIOCOOBI U3BMEHEHUST COCTOSTHUSI
TEPMOJUHAMHYECKON CUCTEMBI ITyTEM COBEPIIICHUS
MEXaHUYeCKOH paboThl M IpH TerIonepeaaye.

CocTaBisTh ypaBHEHHE TEIUIOBOTO OajaHca B KOHKPETHOM
CUTYyaIMH. BEYUCIATH, HCTIOB3Ys COCTABICHHOE YpaBHEHHE,
HEU3BECTHBIC BEJTUUHHBI.

3.5

OCHOBBI
TePMOJIUHAMUKHU

[laBatb onpenesieHre MOHATUI: TEPMOJIUHAMUYECKAS CUCTEMA,
M30JIMPOBAaHHAs TEPMOJUHAMUYECKAs! CUCTEMA, PABHOBECHOE
COCTOSIHME, TEPMOANHAMUYECKHUN MTPOLIECC, BHYTPEHHSS




SHEprusi, BHYTPEHHSISI SHEPrus UACaIbHOrO rasa,
TEIIOEMKOCTh, KOTMYECTBO TEIUIOTHI, YACIbHAS TETIOTa
IUIaBJICHUS, YIeNIbHAs TEIUI0Ta Mapoo0pa3oBaHus, yaeabHas
TEIUIOTa CTOPaHus TOIINBA, paboTa B

TEPMOJAMHAMUKE, a0uabammwlii npoyecc, O0PaTUMBINA MPOIIeCC,
HEOOpaTUMBIH MpoLecc, HarpeBaTeib, XOIOAUIBHUK, padouee
TEJO, TeII0BOM aBurarenb, K11/ TemioBoro apurarens.
PacnioznaBath TEpMOAMHAMUYECKYIO CUCTEMY,
XapaKTepU30BaTh €€ COCTOSHUE U MPOIECCHl U3MEHEHUS
COCTOSTHUSI.

IIpuooums npumepol mepmoOUHaAMUYECKUX CUCEM U3 KYpCa
buono2UU, XapaKxmepuzoeams ux, ONUCLIBANMb USMEHEHUs]
COCMOSAHUII.

OnuceiBaTh CIIOCOOBI U3MEHEHUS COCTOSHUS
TEPMOTUHAMHYECKON CHCTEMBI ITyTEM COBEPIIICHHUS
MEXaHUYECKOM pabOThI U IPH TEIUIONEpe1ade.

CocTaBisITh YpaBHEHHE TEIUIOBOTO OajlaHca B KOHKPETHOM
CUTYalllu. BBIUUCIATH, UCMIONB3YS COCTABIIEHHOE YpaBHEHUE,
HEU3BECTHBIC BEJTUNIHHEI.

Pacnosznasams gpazosvie nepexoovt nepsoco pooa u
cocmasnsims ypagHenus 0Jisl pazosvix nepexo0os. Buiuucaame,
UCNONB3YSl COCNABNEHHbLE YDABHEHUS, HEUZBECHIHbLE BETUYUHDL.
OmnpenensaTh 3HAYCHUS BHYTPEHHEH SHEPTUH UACATLHOTO rasa,
W3MEHEHHE BHYTPEHHEHN SHEePTruu UAeanbHOro raza, paboThl
HJICATLHOTO ra3a, paboThHl HAT UACATLHBIM ra30M, KOJIMYECTBA
TEIUIOTHI B KOHKPETHBIX cUTyalusax. OnpenensiTh 3HaueHHue
paboTHI UACATLHOTO ra3a Mo rpaduKy 3aBUCUMOCTH JTaBJICHUS
oT 00bEMa TIpu U300apHOM TMpoIIecce.

Onucvieams ceomempuyecKuti cmvici pabomol u
paccuumulg@ams eé sHavenue no 2paguxy 3a8UCUMOCmu
0asienusi U0eabHOo20 2a3a om 0ovéma.

dopMyTUpOBaTH NEPBHIN 3aKOH TEPMOJIUHAMUKH.

CocTaBisITh YpaBHCHHE, ONMHUCHIBAIOIICE ITEPBBIA 3aKOH
TEPMOJUHAMUKH, B KOHKPETHBIX CUTYaLIUSAX JIJIs1 H30TPOIIECCOB
B HJICAITLHOM Tra3e. BBIUUCIIATH, HCITOJIB3YS COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIC BEJTMUUHBI.

Paznmuuate oOpaTtumbie 1 HEOOpaTUMBIE TIPOIIECCHI.
[TonTBepknaTh MpUMepamMu HEOOPATUMOCTh TETLIOBBIX
MPOIIECCOB.

Dopmynuposams 6mMopoL 3aKOH MepMOOUHAMUKU, HA3bIBAMb
2PaAHUYbL €20 NPUMEHUMOCMU, OOBACHAMb €20
cmamucmuyeckuil xapaxkmep.

[TpuBOIUTE IPUMEPHI TETUIOBBIX JBUTATEIICH, BBIICIATE B
MpUMepax OCHOBHBIE YAaCTH JBUTATENEH, OMMUCHIBATH MPUHITUT
nerictBud. Beruncnate 3Hauenus KI1J[ temioBoro asurarens B
KOHKPETHBIX cuTyarusx. Onpedenamo 3nauenusn KIIJ]
mensi08020 oguzameis, pabomaiouje2o no yukay Kapmo, 6
KOHKDEMHbIX CUMYAYUSIX.

T'omosumw npezenmayuu u coooujenuss NO U3y4eHHbIM MmemMam
(603MOHCHBIE MeMbl NPeOCMABIIeHbL 8 YYeOHUKeE).

Co3z0asamb Komnviomephvie MOOeaU MENI08bIX MAUUH.
Haxoauts B mutepatype u MHTepHETE HH(DOPMALIHIO O
po0JIeMax SHePTeTUKH U OXPAHE OKPYIKAIOMICH CpeIbl.
Y4acTBOBaTh B AUCKYCCUU O MPOOIEMax SHEPTETUKH U OXpaHe
OKPYXAaIOIICH CPeJibl, BECTH JUAJIOT, OTKPHITO BBIPAXKATH U




OTCTanBaTb CBOIO TOUKY 3PCHUS, BBICIIYIINBATE MHCHUC
OIIIIOHCHTA.

4. OcHoBBI 16
HIIEKTPOIMHAMHKH
4.1 | DnekrpocraTuka 6 JlaBaTh orpenenaeHue MOHATHI: 3JIEKTPUUECKUN 3apsi,

AJIEMEHTAPHBINA SJICKTPUYECKUI 3aps]l, TOUSHUHBIN
AIIEKTPUUYECKHI 3apsij1, CBOOOHBIN 3JEKTPUUECKUH 3aps,
ANEKTPUUECKOE MOJIE, HANPSHKEHHOCTD 3JIEKTPUUYECKOTO OIS,
JIMHUM HaNpsHDKEHHOCTH 3JIEKTPUUECKOTO TOJIs, OJJHOPOIHOE
ANEKTPUUECKOE MOJI€, HOTEHIUAI AIEKTPUUECKOT0 OIS,
Pa3HOCTb MMOTEHLIMAJIOB, SHEPTUS JIEKTPUUECKOIO OIS,
SKBUIIOTECHIIMAIbHAS TTIOBEPXHOCTb, JIEKTPOCTATUUYECKAs
WHIYKUHWS, TOJSIpU3ALUs JUIICKTPUKOB, AUICKTpUUYECKAast
IIPOHUIIAEMOCTb BEIIECTBA, JIEKTPOEMKOCTh, KOHJIEHCATOP.
Pacrnio3HaBaTh, BOCIIPOU3BOJUTH U HAOIIOIATh Pa3IMYHbIE
crocoObl AnekTpu3anuu Tei. OOBACHATH SBICHHE
AJIEKTPU3ALIMY HA OCHOBE 3HAHUI O CTPOEHUH BELLECTBA.
OnuceBaTh U BOCIIPOU3BOJUTH B3aUMOJIEUCTBUE 3aPSAKEHHBIX
Tel.

OnuceIBaTh MPUHIUIT JEHCTBUS AJIEKTPOMETPA.
®opMyIMpoBaTh 3aKOH COXPAaHEHUs IEKTPUUECKOrO 3apsa,
YCJIOBHS €ro NpuMeHUMOCTH. COCTaBIIATh YpaBHEHHE,
BBIPAXKAIOLIEE 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsija, B
KOHKPETHBIX CUTYyalUsIX. BBIYUCIATH, HCHIOJIB3YsI COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIC BEJIMUMHBI.

dopMynrpoBath 3aKk0H KyloHa, yClIOBHS €ro NPUMEHUMOCTH.
CocraBisTh ypaBHEHHE, BbIpaxaroliee 3akoH KysoHa, B
KOHKPETHBIX CUTYyalUsIX. BBIYUCIATE, HCHIOJIB3YsI COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIC BEIMUMHBI. BRIUKCIATH 3HAUCHHE
HaIpPsKEHHOCTH MOJISI TOUEYHOTO 3JIEKTPUUYECKOTO 3apsija,
ONpeIeNsATh HAlpaBJIECHUE BEKTOpa HAPSHKEHHOCTH B
KOHKPETHOM cuTyanuu. @opMyIupoBaTh NPUHIUII
CYNEpPHO3ULMH IEKTPUUECKUX Mosied. OnpenensTh
HaIlpaBJICHUE U 3HAYEHUE PE3YJIbTUPYIOLIEH HANPSKEHHOCTH
AIEKTPUUECKOTO TOJII CUCTEMbI TOUEUHBIX 3apsJIOB.
Ilepeuucname ceoticmea TUHUN HANPAHCEHHOCTU
anexmpuyeckozo noas. YI3o0paxarp 3JIeKTpUYECKOE T0JIe C
MOMOUIBIO JIMHUN HaNpsHKEHHOCTU. Pacnio3HaBaTh U
M300paxaTh JTUHUYU HAMPSHKEHHOCTH TOJS TOYSUHOTO 3apsi/ia,
CHCTEMBI TOYEYHBIX 3apsI0B, 3aPSKEHHOM INTIOCKOCTH,

NBYX (HeCKOIbKUX TIapaJUIeTIbHBIX IUIOCKOCTEH, wapa, cghepel,
yunuHopa, OAHOPOJHOTO U HEOJJHOPOIHOTO IIEKTPUUECKHUX
IOJIEH.

OrnpenesnsaTs N0 JUHUAM HAMPSKEHHOCTH 3JIEKTPUYECKOTO OIS
3HAKU U XapaKTep pacipeiesieHus 3apsiioB.

Onucvieams nogedeHue NPoBOOHUKO8 U OUINEKMPUKOS &
9NEKMPOCMAMULECKOM NOJe HA OCHOBE 3HAHUL O CMPOEHUU
seujecmaa.

Pacnosznasamuv u 6ocnpouzeooums aeneHus
NeKMPOCMAMUYEcKolti UHOYKYUU U NOAAPU3AYUU
OUDTIEKMPUKOS.

Teopemuuecku npeockazvl8ams Ha OCHOBAHUU 3HAHULL O
cmpoeHuu geujecmea nogedeHue nPo8OOHUKO8 U OUILEKMPUKOB
8 anekmpuyeckom none. ODOCHO8bIBAMb U OMCINAUBAMb CEOI0




MOYKY 3DEHUSL.
Cocmasnams pasencmea, ceA3vl8arujue HANPANCEHHOCMb
INeKMPULECKO20 NOJISL 8 OUITIEKMPUKE C HANPAHCEHHOCTNBIO
BHeWIHe20 31eKMpu4ecKo20 nois. Beiuucaamo, ucnonv3ys
cocmasnenHoe ypasHenue, Heu38ecmHule eU4UHbL.
Onucvieams npuHyun 0eucmeus d1eKmpocmamuyecKoll
3auumol.

OnpenensaTh MOTEHIIUAI 3JIEKTPOCTATUYECKOTO MOJIsl B TaHHOU
TOYKE I0JISI OAHOTO U HEeCKOIbKUXTOUCUHBIX FIEKTPUUECKUX
3apsII0B, NOMEHYUATILHYIO IHEP2UIO DNIEKMPULECKO20 3apa0a U
cucmemvl INEKMpPULECcKUx 3aps008, pa3HOCTh

MOTEHIIMAJIOB, pAOOmMYy I1eKMPOCMAMUYECKo20

noJisi, HalpsDKEHHE B KOHKPETHBIX CUTYAITUSX.

CocTaBisTh ypaBHEHHUS, CBA3BIBAIOIINE HAPSHKEHHOCTh
AIIEKTPHUYECKOTO OIS ¢ PA3HOCTHIO MMOTEHITNAIOB. BEIUNCIIATS,
UCTIOJIb3YSl COCTaBJIEHHOE YPaBHEHNE, HEU3BECTHBIE BETMUHHBI.
N300pakaTh SKBUITOTEHIIHATHLHBIE TIOBEPXHOCTH
AIIEKTPUYECKOro NoJst. Pacrio3HaBaTh 1 BOCIPOU3BOAMUTH
OKBUTIOTEHIHATIHHBIE IOBEPXHOCTH OISl TOUSYHOTO 3apsia,
CHCTEMBI TOYECUHBIX 3apAI0B, 3apXKEHHOM MJI0CKOCTH,

NIBYX (HeCKOIbKUX) TapaJlIeIbHBIX TUIOCKOCTEH, wapa, cgepeoi,
YunuHopa, OJHOPOIHOTO U HEOJHOPOIHOTO AIIEKTPUUECKUX
nosiel. OOBSACHATH YCTPOUCTBO, MPUHIIUI JIEHCTBUS,
NPaKTUYECKOE 3HAUCHHE KOHIEHCATOPOB. BeIuncIsATh 3HaUeHUS
AIIEKTPOEMKOCTH TIOCKOTO KOHJICHCATOPA, 3apsiia
KOHJCHCATOpa, HAMPSDHKEHUS Ha 0OKJIaIKax KOHIEHCATOpa,
napaMeTPOB IIOCKOTO KOHACHCATOPA, JHEPTUU
AIIEKTPUYECKOTO MOJIS 3apsSKEHHOT0 KOHAEHCATOPa B
KOHKPETHBIX CHTYyaIHIX.

Paccuumvisamov 0bwyro émxocms cucmemvl KOHOEHCAMOPOS.
Haxonute B IHTEpHETE M TONTOTHUTEIBHON JTUTEPATYPE
UH(POPMALIUIO 00 OTKPBITHH JIEKTPOHA, UCTOPUU U3yUCHHUS
AIIEKTPUUYECKUX SBICHUH. [ OTOBUTH MpE3EHTANN M COOOIICHHS
M0 U3YYEHHBIM TeMaM (BO3MOYKHbBIE TEMBI TPEICTABIICHBI B
y4ueOHUKE).

4.2

3aKOHBI ITOCTOSHHOTO
TOKAa

JlaBaTp onpeaeneHue MOHATHI: AIEKTPUUECKUNA TOK, CHJIa TOKA,
BOJIbT-aMIIEPHAs XapaKTEPUCTUKA, JIEKTPUUECKOE
COINPOTHUBIICHHE, CTOPOHHUE CHJIbI, AJIEKTPOABIKYILAS CUIIA.
[lepeuncnaTh yCcaoBUs CyIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Pacmo3naBaTh 1 BOCIIPOU3BOAMTH SIBJICHUE DJIEKTPUUECKOTO
TOKa, JEHCTBUS SJEKTPUUECKOTO TOKA B IPOBOIHUKE.
OOBSCHATH MEXAHU3M SIBIEHUW HA OCHOBAaHWH 3HAHUU O
CTPOCHHH BEIIECTBA.

Co3z0dasamb Komnvlomephvie MOOeaU DIEKMPULECKO20 MOKA.
[Tonb30BaTbCs aMIepMETPOM,

BOJITMETPOM, OMMEMPOM. YIUTHIBATh OCOOEHHOCTH
M3MEPEHMS] KOHKPETHBIM MPUOOPOM U TMpaBUiIa MOAKIIOYCHUS B
AIEKTPUYECKYIO LIETb.

HccnenoBaTh 3KCIIEpUMEHTAIBHO 3aBUCUMOCTD CUJIbI TOKA B
MIPOBOJIHUKE OT HAIIPSKEHUS U OT COMPOTHUBJICHHS TIPOBOTHUKA.
Ctpourts rpaduk BOJIbT-aMIIEPHON XapaKTEPUCTUKH.
dopmynupoBath 3aKk0oH OMa 11 yJacTKa eIy, YCIOBUS €T0
npuMeHUMOcTU. COCTaBIATh ypaBHEHUE, OMUCHIBAIOIIECE 3aKOH
OmMa 151 yuacTKa IeTH, B KOHKPETHBIX CUTYyaIusX. Beraucusrs,




HCIIOJIB3YS COCTABJIICHHOE YpaBHEHUE, HEU3BECTHBIC 3HAUCHHS
BEJIMYMH.

PaccunThiBaTh 00111€€ CONMPOTUBIICHNE YYacTKa IIEMHU TIPH
MOCIIEA0BATEIHLHOM U MapalsieIbHOM COCTUHEHUSX
MIPOBOJIHUKOB, NPU CMEUAHHOM COeOUHEeHUU

NpPOBOOHUK08. BBHITIOTHATH pacyeThl CHJI TOKOB U HANIPSKEHUH B
Pa3IUYHBIX (B TOM YHCIIE B CIIOXKHBIX) AIEKTPUICCKUX IICTISX.
@opMynHMpoOBaTh U UCIIONIB30BATh 3aK0H J[>koyisa-Jlenna.
Onpenensite paboTy ¥ MOIIHOCTD JIEKTPUIECKOTO TOKA,
KOJIMYECTBO TEIUIOTHI, BEIICTISIONIEICS B POBOIHUKE C TOKOM,
IIPH 33JIaHHBIX TTapaMeTpax.

®opmynupoBaTh 3akoH OMa 1S TIOTHOM IIeTH, YCIOBUS €r0
puMEeHUMOCTH. COCTaBJIATh YPaBHEHHE, BRIpAXKAIONICe 3aKOH
Oma /1715 TOJTHOM 1eNU, B KOHKPETHBIX CUTYaIUsX.
PaccuuThIBaTE, HCIIONB3YsI COCTABJICHHOE YPaBHEHHE,
HEHM3BECTHBIC BEJIUYUHEL.

W3MepsTh 3HAUCHHE JICKTPOIBIDKYIICH CHITBI, HAIPSHKCHHUE U
CHJTy TOKA Ha y4acTKe IENH C MMOMOIIBI0 BOIBTMETPA,
amriepMeTpa 1 HU(POBBIX TATYMKOB HAMPSHKCHHS W CHITBI TOKA.
Cobumro1aTh paBuiia TEXHUKHA O€30MaCHOCTH TP paboTe ¢
HMCTOYHHUKAMHM TOKA.

PaGorats B mape, Tpyrie mpu BBITIOJTHEHUU MPAKTUYECKUX
3aJaHul.

Haxonauts B nuteparype u MHTEpHETE HHDOPMAIIHIO O CBS3H
AJIEKTPOMArHUTHOTO B3aUMOJICHCTBUS C XUMUICCKUMHU
peaxusaMu U OUOJIIOTHYECKUMU TIPOIieccamu, 00
WCIIOJTb30BAHUH JICKTPUICCKHX SBJICHHUH KUBBIMH
OpraHu3MaMu H T. II.

['OTOBUTH MPE3eHTAIINHN U COOOIICHHUS TT0 H3YYSCHHBIM TEMaM
(BO3MOXKHBIC TEMBI IIPE/ICTABIICHBI B YUCOHHUKE).

Buinoauamus oononnumenvrule ucciedosamenvckue pabomol no
U3YUEHHbIM MeMaMm (803MOJCHble MeMbl NPEOCMABIeHbl 8
yueoHuxe).

4.3

DJIEKTPUUYECKUH TOK
B Pa3IMYHBIX Cpenax

JlaBaTp onpeaeneHre MOHATHI: HOCUTEN SJIEKTPUIECKOTO
3apsizia, MPOBOJAUMOCTb, C8EPXNPOBOOUMOCb, COOCTBEHHAS
MPOBOJUMOCTb, PUMECHAS MPOBOJIUMOCTb, JIEKTPOHHAS
MPOBOAUMOCTD, IBIPOYHAS TPOBOAUMOCTD, P-N-IIEPEXOL,
BAaKyyM, TEPMOAJIEKTPOHHASI SMUCCHUSI, JIEKTPOJIN3, TA30BbIN
pa3psi, peKoMOWHAIUS, HOHU3ALIMS, CAMOCTOSITENILHBIN pa3psij,
HECaMOCTOSITENIbHBIN pa3psil, niasmd.

PacniozHaBaTh 1 ONKCHIBATH SBJIECHUS MPOXOKICHUS
AIEKTPUYECKOT0 TOKA Yepe3 MPOBOJHUKH, OTYIIPOBOIHUKH,
BAKYYM, DJIEKTPOJIUTHIL, Fa3bl.

KavecTBeHHO XapakTepu30BaTh AJIEKTPHUUECKUN TOK B CpEJE:
HA3bIBATh HOCUTENHN 3apsA0B, MEXaHU3M HX 00pa3oBaHuUs,
XapakTep JABUKEHUS 3apsAJI0B B DJIIEKTPUUYECKOM T0JIE U B €TI0
OTCYTCTBHE, 3aBUCUMOCTb CHJIBI TOKA OT HANPSLKEHUS,
3aBUCHUMOCTD CHJIbI TOKA OT BHEIIHUX YCJIOBHUIA.
Teopemuuecku npedckazvléams HA OCHOBAHUU 3HAHULL O
CmpoeHulU geujecmea Xxapaxkmep Hocumeneul 3apsoos &
PA3IULHBIX CPeOax, 3a8UCUMOCHb CONPOMUBTEHUS
NPOBOOHUKO8, NOTYNPOBOOHUKOS U INEKMPOIUNOE OM
memnepamypul. IIpueooums npumepsl uzuyeckux
9KCNEPUMEHNO8, ABTAIOWUXCA KPUMEPUAMU UCTMUHHOCU




meopemuyeckux npeockazanuti. O6ocHogvl8amMb U
omcmaugams 80U NPeonoI0NCEeHUS.

[lepeunciiaTh OCHOBHBIE TTOJIOKEHUS TEOPUU JIEKTPOHHOM
MPOBOJIMMOCTH METAJIOB. BBIYUCHAT 3HaUEHUs cpeaHeit
CKOPOCTH YIOPSTOYEHHOTO JIBH)KEHUS SJIEKTPOHOB B METAILIE
IO/ IEUCTBUEM DJIEKTPUYECKOIO I10JIs1 B KOHKPETHOM CUTYalUH.
Onpenenars CONPOTUBIEHNE METAJUIMYECKOTO MPOBOIHUKA MTPH
JTaHHOW TemIiepaType.

DKCnepumeHmanbHo UCcied08ams 3a8UCUMOCHIb
CONPOMUBTIEHUSL MEMALIULECKUX NPOBOOHUKOE OM
memnepamypbl.

Tlpusooumsv npumepsvl c8epxXnpoOBOOHUKO8, NPUMEHEHUS
CBEPXNPOBOOUMOCTU. Y MOUHAMb SPAHUYBI NPUMEHUMOCTU
3axona Oma 6 ces3uU ¢ cyuecmeo8anuem s6/1eHus
C8EPXNPOBOOUMOCTU.

[lepeuncisTh OCHOBHBIE TIOJIOKEHUSI TEOPUU AJIEKTPOHHO-
JIBIPOYHON MPOBOJMMOCTH TTOTYTIPOBOTHUKOB.

[IpuBOANTH MPUMEPHI YUCTHIX MOTYPOBOJHUKOB,
MTOJTYTIPOBOTHUKOB C JIOHOPHBIMHU W aKIIEMTOPHBIMHU
MIPUMECSIMU.

IKCnepumeHmanbHo UCcied08amy 3a8UCUMOCHIb
CONpomueeHus NOIYNPOBOOHUKO8 OM MeMnepamypsl U
0C8eueHHOCMU.

ObvscHAMb Meopuio NPo8OOUMOCU P-N-Nepexood.
Ilepeuucnsams ocHogHblE CBOUICMBA P-N -NEPeXo0d.
Tpumensams meopuro nPpo8OOUMOCIU K ONUCAHUIO PAOOMbl
ouooda u mpauzucmopa. IIpuBOANTH MPUMEPHI HCTIOIB30BaHUS
MTOJIYTTPOBOTHUKOBBIX TTPHOOPOB.

[TepedncisaTh yCIoBuUs CyIIECTBOBAHUS JICKTPHUECKOTO TOKA B
BakyyMe. [IpuMeHATh 3HaHUsI O CTPOEHUU BELIECTBA JIst
OTMCAHUS SBJICHUS TEPMOIJICKTPOHHOM IMuccuu. ONUChIBATh
MPUHIUI ACHCTBUS BAKYYMHOI'O TMO/1A, 3JI€KTPOHHO-TYy4€BOM
TPYOKHU.

[TpuBOANTH IPUMEPHI UCIIOJIB30BAHUS BAKYYMHBIX TIPHOOPOB.
OO0BsCHATH MEXaHU3M 00pa30BaHMs CBOOOIHBIX 3aPsI0B B
pacTBOpax M paciuiaBax 3JIEKTPOJUTOB.

OnuceIBaTh 3aBUCUMOCTD CONTPOTUBIICHUS SJIEKTPOJIUTOB OT
TeMIeparypsl. Teopemuuecku Ha OCHOBAHUU 3HAHUL O
CMpoeHuU ewecmea NPeodCcKasvbleamns X00 npoyecca
anekmpoausa. [lpusooums npumepsi u 0CHpoOU3800UMb
Quzuueckue sxcnepumeHmol, noOmeepHcoawue evloeieHue Ha
NeKMPOOax eujecmsd npu NPOXOHCOeHUU INeKMPULECKo20
MOKa uepe3 dNeKmpoaum. Ymounamo epanuysbt npUMeHuUMocmu
3axona Oma 015 ONUCAHUS NPOXOHCOEHUS INEKMPULECKO20
MOKa uepe3 21eKmpoiumal.

[IpuMeHATh 3HaHUSL O CTPOEHUU BEUIECTBA IS ONUCAHUS
SIBJICHHSI DJIEKTPOJIH3A.

Cocmasnams ypasneHue, onucvlgaroujee 3aKoH 31eKmpoau3a
Dapaodest, Ons KOHKpemHbvIX cumyayuil. Boruucisamo, ucnonv3ys
cocmasienHoe ypasHeHue, Heu38eCmHuble 3HAUYeHUs. BeTUYUH.
[TpuBOANTH IPUMEPHI UCTIOJIB30BAHUS AIEKTPOIIU3A.
OOBsICHATh MEXaHU3M 00pa30BaHMsI CBOOOHBIX 3aPs/IOB B
rasax.

[IpuMeHATh 3HaHUS O CTPOCHUU BEUIECTBA ISl ONUCAHUS
SIBJICHHI CAaMOCTOSITEITLHOTO M HECAMOCTOSITEIbHOTO Pa3psiIOB.




PacniosnaBaTh, NpUBOAUTE IPUMEPHI, IEPEUUCIIATH YCIOBUS
BO3HUKHOBEHUS CAMOCTOSITEJIBHOTO M HECAMOCTOSTENBHOIO
ra3oBBIX Pa3psA0B, Pa3JIUYHBIX TUIIOB ra30BbIX PA3PSIOB.
ITpuBOIMTE NpUMEpPHI UCIIOIB30BAHUS T'a30BbIX Pa3psi0B.
Ilepeuucnams ocnogHble colicmea u obnacmu NPpUMeHeHus
NIa3Mbl.

Pabomams 6 nape, epynne npu evinonnenuu
uccne008amenbeKux pabom, npu ocyuecmeneHuu
meopemu4eckux npeocKasanull.

Haxonuts B muteparype u MHTepHETEe HH(BOPMALIHIO O
3amanHou Teme. [lepepabaTeiBaTh, aHATM3UPOBATH U
NpPEeCTaBIATh HH(POPMAIINIO B COOTBETCTBUH C IOCTaBIEHHBIMU
3a/la4yaMU.

["'0TOBUTH Mpe3eHTaU U COOOLICHHUS IO U3yUYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B yUEOHHKE)

5 [ToBTOpEHME 4
Peseps 3
11 kaacc (70 yacos, 2 yaca B HeJeJI10)
1. OCHOBBI 9
AIEKTPOIMHAMHUKHN
(mpogomxeHue)
1.1 | MarautHoe noJje 5 JlaBaTh omnpeneneHue MOHATHI: MATHUTHOE TIOJIe, HH Ty KIIUS

MarHMTHOTO MOJIs, BAXPEBOE M0JIe, Chila AMIepa, cuiia
JlopeHua, peppomMarHeTuk, J0MeH, TeMIeparypa

Kropu, macnumnas nponuyaemocmso ewjecmea.

JlaBaTh omnpeneneHre eqUHULBI UHAYKIIMA MarHUTHOTO TOJIS.
IlepeunciATe OCHOBHBIE CBOMCTBA MAarHUTHOT'O TOJIA.
N300pakaTh MarHUTHBIE JINHUM ITOCTOSIHHOTO MarHMTa,
IIPSIMOTO IIPOBOJIHHKA C TOKOM, KaTYIIKH C TOKOM.

Habmtonate B3auMoeiicTBUE KaTyIIKH ¢ TOKOM U MarHuTa,
MAarHuTHOM CTPEJIKH U ITPOBOJHHUKA C TOKOM, JICHCTBHE
MAarHUTHOTO TOJI Ha JBUXKYIILYIOCS 3apPSKEHHYIO YaCTHILY.
@opMynHMpoBaTh 3aKOH AMIIepa, HA3bIBaTh I'PAHUIIBI €TI0
MIPUMEHUMOCTH.

OnpenensaTs HalpaBiIeHUE TUHUA HHIYKIIMM MarHUTHOTO TOJISt
C TIOMOIIIBIO MpaBuiia OypaBuuKa, HAMpPaBICHUE BEKTOPOB CHUIIBI
Awmmnepa u cuisl JIopeHiia ¢ momMoIbio IpaBuia JIEBOH PYKH.
[TpumensTh 3aKoH AMiiepa v GOpMyTy AJi BEIYUCICHUS CUITBI
Jlopenua npu pemieHnu 3a1ay.

Obvsacuamsb npuHyun pabomol YuKIOMpoHa U Macc-
cnexmpozpadgha.

[lepeuncisaTh TUIBI BELLIECTB 110 MArHUTHBIM CBOMCTBAM,
Ha3bIBaTh CBOWCTBA JIUa-, Tapa- U eppOMarHeTHKOB.
N3mepsTh cuily B3aUMOIEUCTBUS KaTyIIKH C TOKOM M MarHura.
Hccnedosams macnummuvle ceoiicmea mei, U320mMoBIeHHbIX U3
pasHulx mamepuanos. PaboTtaTh B mape Npu BHIMOIHEHUH
IIPaKTUYECKUX 3a/IaHUM, B ITape U TPyIIE IPU PELICHUH 3a1a4.
ObvscHaAmMb NPUHYUN 0eliCEUs JJIeKMPOUIMEPUMETIbHBIX
npudOpos, 2pOMKO2080pUMENS U INEKMPOOBULAME.
Haxomuts B nuteparype u MHTepHETe HHDOpMAIIHIO O BKIIAJe
Awmriepa, JlopeH1ia B u3yueHHEe MarHUTHOTO MOJIs, PyCCKOTO
¢uzuka CToNeToBa B UCCIIEIOBAaHNE MATHUTHBIX CBOWCTB
(deppoMarHeTuKoB, O IPUMEHEHUH 3aKoHa Amriepa,
MIPAKTUYECKOM HCIIOIb30BAHUH JICHCTBHSI MAarHUTHOTO MOJISl HA




JBUKYIIUICS 3apsis, 00 YCKOPHUTENSAX 3JIEMEHTAPHBIX YaCTHUL], O
BKJIAJI€ POCCUMCKUX YUEHBIX B CO3IaHUE YCKOPUTENIECH
AIIEMEHTAPHBIX YacTHIL, B TOM yHciie B O0beTuHEHHOM
WHCTUTYTE siiepHbIX uccnenoBanuii (OVAN) B r. JlyOone u Ha
anponHomkosutaiinepe B LIEPHe; 06 ucnonp3oBanuu
(beppoMarHeTHKOB, O MArHUTHOM T10JI€ 3EMIIH.

['oTOBUTH Mpe3eHTaH U COOOIIEHUS IO U3YYEHHBIM TEMam
(BO3MOYKHBIEC TEMBI ITPE/ICTABICHBI B yUCOHHKE).

1.2

DJIeKTpOMarHuTHas
VHTYKITHST

JaBatb omnpesesieHUe MOHATUIN: SABJICHHUE dJIEKTPOMArHUTHOM
WHIYKIIUW, MAarHUTHBIN NO0TOK, D/]C nuayKumm,
WHAYKTUBHOCTH, caMouHaAyKius, J/]C caMOuHIyKITU Y.
Pacnio3naBaTh, BOCIIPOU3BOINTh, HAOMIOAATD SBJICHUE
AIIEKTPOMATHUTHOW WHAYKIIMH, TTOKA3bIBaTh MPUIHHHO-
CJIEJICTBEHHBIE CBSA3M MpHU HabmoaeHnu sBieHus. HabmonaTts u
AHATM3UPOBATH IKCIIEPUMEHTBI, JEMOHCTPUPYIOIINE TIPABHIIO
Jlenna.

®opmyspoBaTh npaBuiio JIeHua, 3aK0H 3JEKTPOMArHUTHON
WHAYKIHUH, HA3bIBaTh TPAHUIIBI €70 MPUMEHUMOCTH.
HccnenoBate siBIeHUE DIEKTPOMArHUTHON UHIAYKLIHUH.
Ilepeuucnams ycnosus, npu KOmopulx 603HUKAem
UHOYKYUOHHDBIL MOK 8 3AMKHYMOM KOHmMype, Kamyuixe.
Onpeodenamo ponb dcene3no2o cepOedHuUKa 8 Kamyuixe.
Hzobpadxcams epaghuuecku eneuinee u UHOYKYUOHHOE
MazHumHvle nons. Onpedensime Hanpaegienue UHOYKYUOHHO20
MOKA 8 KOHKPEMHOU CUMYayuu.

OOBSICHITH BOSHUKHOBEHHE BUXPEBOI'O AJIEKTPUUECKOTO OIS U
AJNIEKTPOMArHUTHOTO noJist. Onucwigams npoyecc
6o3HukHosenuss C uHOYyKyuu 8 08UNCYUWUXCS NPOBOOHUKAX.
Ilpeocmaename npunyun delicmsus 1eKmpocenepamopa u
INeKMPOOUHAMUYLECKO20 MUKPODOHA.

Paborats B mape u Tpyre mpu BHIMOJTHEHUN MPAKTUYECKUX
3aJIaH, TTITAHUPOBATH YKCIIEPUMEHT.

[TepeuncnsiTh MPUMEPHI UCTIONB30BAHUS SBICHUS
AJIEKTPOMArHUTHOW WHIYKIIHH.

Pacrio3naBaTh, BOCIIPOU3BOIUTE, HAOMIOAATD SIBIICHUE
CaMOUWHIYKITNH, TTIOKa3bIBaTh MPUINHHO-CIIC/ICTBEHHBIC CBSI3U
MIpY HAOJIOICHUU SIBJICHHUS.

dopMynHpoOBaTh 3aKOH CAMOWHIYKIIMH, HA3bIBATh TPAHUIIBI €70
MPUMEHUMOCTH.

[IpoBOIUTH aHAIOTHIO MEXKITY CAMOMHIYKIIMEN U
MHEPTHOCTHIO.

OnpenensiTh 3aBUCHIMOCTh HHIYKTUBHOCTH KaTYIIIKH OT €&
JUTMHBI ¥ TJIOMAAN BUTKOB.

OnpenensiTh B KOHKPETHON CUTYaIlMH 3HAYCHUS: MATHUTHOTO
notoka, D1C unaykuuu, 34 C uHOyKyuu 6 08UNICYUUXCS
nposoonuxax, IJIC caMOMHAYKITUU, HHAYKTUBHOCTD, YHEepP2Ut0
9NeKMPOMALHUMHO20 NOJIA.

Haxoauts B nuteparype u MHTepHeTe nundopmanuio oo
UCTOPUU OTKPBITUS SBICHUS dJIEKTPOMAarHUTHON UHAYKIIUHU, O
BKJIQJIC B U3yUCHUE ITOTO SIBJICHUS POCCHICKOTO (hr3mka J. X.
Jlenma, o 60pb0e C MPOSIBICHUSAMHU AIEKTPOMArHUTHOM
WHIYKIWAU U € UCIIOJIb30BAaHUHU B MIPOMBIIIIICHHOCTH. ['0OTOBUTH
MPE3EHTAIMH U COOOIIEHUS TI0 U3YYCHHBIM TeMaM (BO3MOKHBIE
TEMBI TPEJICTABJICHBI B YUCOHHUKE).




Koiebanus u BoHBI

Mexanuueckue
Koe0aHus

JaBaTh omnpeneneHue MOHATHIL: KolebaHusl, KoieOaTenbHast
CUCTEMa, MEXaHWUYECKHEe KOoeOaHus, TaApMOHUYECKUE
KoJieOaHus1, CBOOOHBIC KoJIeOaHus, 3aTyXaronue KojneOanus,
BBIHYK/ICHHBIE KOJICOAHMsI, PE30HAHC, CMEIICHNE, aMILTUTY 1A,
NepUoJ, 4acToTa, COOCTBEHHas 4acToTa, (asa.

Ha3biBaTh ycnoBusi BOSHUKHOBEHUS Kosiebanui. [IpuBoauth
MPUMEpPHI KoJeOaTeIbHBIX CUCTEM.

OnuceIBaTh MOJICTU «IIPYKUHHBIA MAsSTHUKY,
«MaTeMaTU4YEeCKU MasiTHUK.

[TepeuncisiTh BUIBI KOJIEOATETHLHOTO JIBUKCHHSI, UX CBOKCTBA.
Pacnio3naBaTh, BOCIIPOU3BOIUTE, HAOIIOAATh FAPMOHUYECKHE
Kosie0aHus1, CBOOOIHBIC KOJIeOaHUs, 3aTyXaloue KoJieOaHms,
BBIHYK/ICHHbIE KOJIeOaHMsI, PE30HAHC.

[TepeuncasTe ciocoObl MOTyYeHHUS CBOOOIHBIX U
BBIHYKJICHHBIX MEXaHUUECKUX KosieOanuii. CoCTaBIsITh
YpaBHCHHE MEXaHHUYECKUX KOJICOAHHMIA, 3aIUChIBATh €TO
peuienue. Onpeaenars Mo ypaBHEHHUIO KoJeOaTeIbHOro
JIBUKEHMSI TapaMETPbl KOJICOaHUH.

[IpencraBasTh rpaguuecku 3aBUCUMOCTh CMEIIEHHUSI, CKOPOCTH
¥ YCKOPEHHUSI OT BPEMEHHU MPH KOJEOAHUIX MATEeMAaTUIECKOTO U
MPYXUHHOTO MasiTHUKOB. Onpenensats no rpaduky
XapaKTePUCTHKU KOJICOAHMIA: aMITUTYY, IEPUO U YacTOTY.
H3zo0pasicams epagpuyecku 3a8UCUMOCMb AMIIUNMYObl
BLIHYHCOEHHBIX KONCOAHUL OM YACTOMbL BLIHYHCOAIOWEU CUTBL.
Ananuzuposamo usmerenue 0aHHO20 epaghura npu usmMeHeHuu
MpeHUst 6 cucmeme.

BbIuncnsiTh B KOHKPETHBIX CUTYalLUAX 3HAUCHUS MTepHoja
Kosie0aHU MaTeMaTUYECKOTO WU TPY>KHHHOTO MasiTHUKA,
HHEPrUM MasITHUKA.

OOBACHATH MPEBpAILECHUS SHEPTHH MTPU KOJICOAHUAX
MaTEeMaTHYECKOro MasiTHUKA U Ipy3a Ha IPYKHUHE.
Hccneoosams 3asucumocms nepuooa konebanuii
Mamemamuyecko20 MasmHUKa om e20 OIUHblL, MACCHI U
amnaumyovl Konebanutl. Mccredosams 3a8ucumocms nepuooa
KOJeOaHUl 2py3a HA NPYAHCUHE OM MACCbL 2PY3a U HCECMKOCU
NPYAICUHDL.

Pabotate B mape u rpyIe npu pelieHuy 3a7a4d U BhIMOJIHEHUN
MPAKTUYECKUX 3aJaHUI, UCCIEA0BAHUM, INIAHUPOBATh
sKcnepuMeHT. Bectu nuckyccuio Ha Temy «Posb pe3oHaHca B
TEXHUKE U OBITY».

Haxonuts B nmutepatype u MutepHeTe nnbopmarmio 06
UCTIOJIb30BAaHUHM MEXaHWYECKHUX KoJieOaHuii B mpubopax
reoJIoropasBeiky, yacax, Kauelsix, Ipyrux ycTpoicTBax, 0o
UCIIOJIb30BaHUM B TEXHUKE M MYy3bIKEe pe30HaHca U 0 6opboe ¢
HUM.

['oTOBUTH Mpe3eHTAIINHN U COOOIICHUS TT0 U3YYEHHBIM TEMaM
(BO3MOXKHBIE TEMBI IIPE/ICTABJICHBI B YYCOHUKE).

Pemats 3amaun. KoHTpoaupoBaTh pelieHne 3a1a4 caMuM 1
JPYTHMH yYaITAMHUCS.

2.2

DJIEKTPOMAarHuTHbHIE
KoneOaHus

JlaBaTh ompeeIcHIe MOHATHIH: 3JICKTPOMArHUTHBIC KOJICOAHHUS,
KoJIeOaTeNbHbIN KOHTYP, CBOOOTHBIE 3JICKTPOMArHUTHBIC
KOJICOAHMS, A8MOoKoIeOanUs, aemokonebamebtas




cucmema, BbIHYKJI€HHbIE 3JIEKTPOMarHUTHbIE KoJeOaHus,
IIEPEMEHHBIN 3JIEKTPUYECKUM TOK, aKTUBHOE

COIPOTUBIICHUE, UHOVKMUBHOE CONPOMUBIEHUe, EMKOCIHOE
conpomuenenue, NOIHOe CONPOMuUeIeHUe Yenu nepemeHHo20
MmoKa, NEUCTBYIOLIEE 3HAYEHNUE CHIIbI TOKA, IEUCTBYIOIIEE
3HAYCHUE HAIPsDKEHUs, TpaHchopmarop, koddduuueHt
TpaHchopmaIuu.

N300paxkaTh cxemy KojeOaTeqTbHOro KOHTYpa U OMHMCHIBATD
MIPUHITUTT €r0 PabOTHI.

Pacrio3naBaTh, BOCIIPOU3BOIUTh, HAOIIOAATH CBOOOTHBIS
AJIIEKTPOMATrHUTHBIE KOJICOAHMUSI, BbIHYIHCOCHHbLE
9NEeKMPOMASHUMHbLE KOLeOANUs, PE30OHAHC 8 Yenu NepemMenHO20
moxa.

AHaIM3upoBaTh MPEBPAIICHHS SHEPTUU B KOJIeOATEIHLHOM
KOHTYpE TP JIEKTPOMAarHUTHBIX KOJIEOaHUSX.

[IpencraBnsaTh B BUjaE rpadKOB 3aBUCUMOCTD DJIEKTPUIECKOTO
3apsizia, CHJIbl TOKA M HANPSDKEHHST OT BPEMEHH TIPH CBOOOTHBIX
AIIEKTPOMATrHUTHBIX KolleOaHusx. Onpenensth o rpaguky
KOJICOaHWH XapaKTePUCTUKU: aMILTUTYAY, IEPHOJI U YaCTOTY.
IIposooums ananozuio mexicoy MexaHudeckumMu u
INEeKMPOMASHUMHBIMU KOJIeOAHUAMU.

3amuceiBaTh Gopmyny TomcoHna. BEIUUCTATE ¢ TOMOIIBIO
dbopmynel ToMcoHa IEPHOJT M YACTOTY CBOOOTHBIX
AIIEKTPOMATrHUTHBIX KOJICOaHMIA.

OnpenensTh MEPHO/, YaCTOTY, aMILTUTYAY KoJieOaHuil B
KOHKPETHBIX CUTYyalusIX. Mccriedosams 31eKmpomMacHumHule
KONeOaHUs.

Ilepeuucnamo ceoticmea agmoxoiebanuii, amoxo1e6amenbHol
cucmemvl. Ilpusooums npumepuvl agmoroedbamenbHbix
cucmem, UCNONIL30BAHUS ABMOKOIEOAHUI.

OOBSACHATH MPUHIIUT TTOTYIECHUS TIEPEMEHHOTO TOKa,
YCTPOHCTBO IeHepaTopa MepeMEeHHOro TOKa.

HazbiBaTh 0COOEHHOCTH NEPEMEHHOI0 AJIEKTPUUYECKOTO TOKA Ha
y4acTKe LU C PE3UCTOPOM.

Has3zvieams ocobennocmu nepemenno2o 31eKmpuiecko2o mokda
Ha yuacmke yenu ¢ KOHOeHCamopoM.

Has3zvieams ocobennocmu nepemenno2o 31eKmpuiecko20 mokda
Ha yuacmke yenu ¢ Kamywrou UHOYKmMueHOCm.

3anuceiBaTh 3aK0H OMa 17151 1IeNH TEPEMEHHOTO TOKa.
HaxoauTh 3HaU€HUs CUIIBI TOKA, HATIPSKEHUS, aKTUBHOTO
COIPOTUBIICHUS, UHOYKIMUBHO20 CONPOMUBNEHUS, EMKOCTHO20
CONpPOMuUBeHUsl, NOIHO20 CONPOMUEIeHUs IeTT TIEPEMEHHOTO
TOKAa B KOHKPETHBIX CUTYAIIHSIX.

BobruncnsaTe 3HaYeHHUS] MOIIIHOCTH, BBIACISIONIEHCS B IETIH
NEPEMEHHOTO TOKA, IEHCTBYIOIINE 3HAYEHUS TOKA U
HATPSDKEHUSL.

Has3zvieams ycnosus 603HUKHOBEHUS pe30HAHCA 8 Yenu
nepemMeHH020 MOKd.

OnuceIBaTh yCTPOMCTBO, IPUHIINTT ACHCTBHS U TPUMECHECHUE
Tparcopmaropa.

Buiyucnsams koappuyuenm mpancgopmayuu 8 KOHKpemuvix
cumyayusx.

Haxonuts B muteparype u MHTEpHETE HHBOPMAIIHIO O
MOJTyYeHUH, epeaue U UCIONIb30BAHUH IIEPEMEHHOT0 TOKa, 00
WCTOPHU CO3JaHHS U IPUMECHEHUH




TpaHC(HOPMATOPOB, UCHONLIOBAHUU PE3OHAHCA 8 Yenl
nepemMeHH020 MoKa u o bopvbe ¢ HUM, ycrexax u mpobiemax
AIIEKTPOIHEPTCTUKH.

Cocmasnsime cxemwvl npeobpazosanus suepeuu va TOL u I'2C,
a makoice cxemy nepeoadu u NOmpeoieHus.

971eKmpoIHepeul, Ha3bIBaTh OCHOBHBIX TOTpeOUTEICH
AIIEKTPOIHEPTUH. [lepeuucisims npuyunsbl NOMepsb SHepeuu u
803MOACHOCMU 0151 NOGbLULEHUs dhhekmusHocmuU eé
UCNONBb308AHUS.

Bectu auckyccutio o momib3e U Bpeae dIEKTPOCTaHITHH,
apryMEHTHPOBATh CBOIO MTO3UITUIO, YMETh BHICIYIIINBATh
MHEHUE JIPYTUX YYaCTHUKOB.

['OTOBUTH MpE3eHTAIINH W COOOIICHHUS 110 H3YYSHHBIM TeMaM
(BO3MOYKHBIEC TEMBI ITPE/ICTABIICHBI B yUCOHHKE).
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Mexannyeckue
BOJIHBI

JlaBaTp onpeneneHue MOHATHI: MEXaHUYECKasl BOJIHA,
MONEpEYHast BOJIHA, IPOJOJIbHAS BOJIHA, CKOPOCTh BOJIHBI,
JUIMHA BOJIHBI, (Da3a BOJIHBIL, NI0CKAS 8ONIHA, BOTHOBAS
no8epxXHOCMb, (hPOHM 80JIHbL, Y4, 3BYKOBask BOJIHA, TPOMKOCTh
3BYyKa, BBICOTA TOHA, TEMOp, OTpaKEHUE, MPEITOMIICHHE,
MOTJIONICHKE, UHTEephepeHIus, oupparyus,

noApU3aYUs MEXaHUYECKUX BOJIH, KOT€PEHTHbIE HICTOYHUKH,
CTOsT4asi BOJIHA, aKyCTUYECKHUI PE30HAHC,
IJIOCKOMOJISIPU30BAHHAS BOJIHA.

[lepeuncinars cBOKCTBA MEXaHMYECKUX BOJH. Pacnio3HaBaTs,
BOCIPOU3BOANTH, HAOIIOIATh MEXaHUYECKUE BOJHBI,
IIONIEPEYHBIE BOJIHBI, IIPOJOJIbHBIE BOJIHBI, OTPAXKEHUE,
MpeoMIICHUE, MOTIIONIEHUE, HHTEPPEPEHIIUIO, Oudpakyuio u
noApU3aYUIo MEXaHNYECKUX BOJIH. Ha3piBaTh XapaKTepUCTUKU
BOJIH: CKOPOCTh, YaCTOTa, JJIMHA BOJHBI, Pa3HOCTH (ha3.
OrnpenensiTh B KOHKPETHBIX CUTYAIUsAX CKOPOCTH, YaCTOTHI,
JUTMHBI BOJTHBI, Pa3HOCTH (ha3 BOJH.

3anucvieamov u cocmasaims @ KOHKPEMHbIX CUMYAYUAX
YpagHeHue 2apMOoHUuYecKoll bezywel 60aHbl.

Haxoauts B nutepatype u MHTepHeTe nndopmaiuio o
BO30Y>KJICHUH, TIepelaye U UCTIOIB30BaHUH 3BYKOBBIX BOJIH, 00
WCIIOJIh30BAHUN PE30HAHCA 3BYKOBBIX BOJH B MY3bIKE U
TEXHUKE.

BecTtu nuckyccuto o mojb3e U Bpeae BO3ACHCTBUS Ha YETOBEKa
3BYKOBBIX BOJIH, ApTyMEHTHUPOBATH CBOIO MO3UIUIO, YMETh
BBICITYIIIMBATh MHEHHUE IPYTUX YUYaCTHUKOB.

['oTOBUTH Mpe3eHTAIHN U COOOIICHUS M0 U3YYEHHBIM TEMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B YUEOHHKE).
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DJIEKTPOMAarHuTHbHIE
BOJIHBI

JlaBaTh onpeaeneHue MOHATHIL: AJIEKTPOMAarHUTHOE TOJIE,
BUXPEBOE JIEKTPUUECKOE I10JI€, JIEKTPOMArHUTHBIE BOJIHBI,
CKOPOCTb BOJIHBI, JJIMHA BOJIHBI, (Da3a BOJIHBI, BOJTHOBAs
MIOBEPXHOCTh, PPOHT BOJIHBI, JIy4, IJIOTHOCTh MIOTOKA
U3JTy4eHUs!, TOUCUHBI HCTOYHUK U3ITy4EHUsl, OTpaKeHuE,
npeoMIICHHUE, MOTIIOIIEeHUE, HHTephepeHIHs, AudpaKus,
MOTIEPEYHOCTb, MOJISIPU3ALINS AIEKTPOMArHUTHBIX BOJIH,
PaanoCBs3b, PAANOIOKALINS, aMILTATYAHAS MOTYJISIIIHS,
netektupoBanue. OOBSACHATH B3aUMOCBSI3b IEPEMEHHBIX
AIIEKTPUYECKOTO U MarHUTHOTO Nojei. PucoBaTts cxemy
pacpoOCTPaHEHUS HIEKTPOMAarHUTHOM BOJIHBIL. [lepeunciisaTs




CBOWCTBA M XapaKTEPUCTHKH AIEKTPOMATHUTHBIX BOJIH.
Ob6vsacHamb nPoYeccvl 8 OMKPLIMOM KOIeOamenbHOM KOHMYPE,
NPUHYUN USTYHEHUS U PeSUCPAYUU JTIeKIMPOMASHUMHBIX BOJIH.
Pacnio3naBath, Ha0JIIOJATh AJIEKTPOMATrHUTHBIC BOJTHBI,
U3JIy4YCHHUE, IPUEM, OTPpaKCHHE, PEIIOMIICHHE, TIOTJIONICHHIE,
UHTEpEPEHIIHIO, TUPPAKIIUIO U MOISPU3ALINIO
AIIEKTPOMArHUTHBIX BOJIH.

BbI4uCISIT B KOHKPETHBIX CUTYAIMSIX 3HAUCHUS
XapaKTEPUCTHK BOJH: CKOPOCTH, YACTOTHI, IJTMHBI BOJIHEI,
pasHoctu (haz, enyouHy paouoiokayuu.

Cpasnusams mexanuveckue u 1eKmpOMACHUMHbBLE BOJIHbL.
Ob0vscHAMb NPUHYUNDBL PAOUOCEAZU U MENEBUOCHUSL.
ObvscHAMb NPUHYUNDBL OCYUeCMBTIeHUSL NPOYECCO8 MOOYIAYUU
u 0emexkmupogarus. M30opasxcams npuHyunuaIbHvle cxemol
paouonepedamyura u paouonpuémnuxa. Ocywecmensimo
paouonepedayy u paouonpuém. OOvACHAMb NPUHYUNBL
nepeoayu u300padxicenus meienepeoamyuKom u nPUHYUNsl
npUEMa uz00padiceHusi menesu3opoM.

UccnenoBaTth CBOWCTBA AEKTPOMATHUTHBIX BOJIH C IOMOIIBIO
MoOmIbHOTO Tesiehona. Ha3piBaTh M OMKUCHIBATH COBPEMEHHBIC
CPEICTBA CBSI3H.

Beinenste ponb A.C. [TonoBa B M3y4eHHUH 3JIEKTPOMArHUTHBIX
BOJIH U CO31aHUH PAIHOCBs3u. OTHOCUTBCS C YBAKCHUEM K
y4EHBIM U UX OTKPBITHSIM. OOOCHOBBIBATH BAYKHOCTh OTKPBITHS
AIIEKTPOMATrHUTHBIX BOJIH JIJISl Pa3BUTHS HAYKH.

Haxonuts B muteparype u MHTepHETEe HHBOPMAIIHIO,
MIO3BOJISOIIYIO OTBETUTh Ha MOCTABJICHHBIC BOMPOCHI MO TEME.
PaGoTath B nape u rpyrre npy perieHru  3a/1a4 U BBITOJTHCHUN
MPaKTUYECKUX 3aanuil. Haxooumu 6 numepamype u
Humepneme ungopmayuio o 6036yscoeHuu, nepeoade u
UCNONIB308AHUU DNIEKIMPOMACHUMHBIX 80J1H, 00 onvimax I epya u
Ux 3HaA4eHul.

BecTr muckyccuio o osb3e U Bpelie UCIIOIb30BaHMS
YEJIOBEKOM 3JICKTPOMArHUTHBIX BOJIH, apIYMEHTHPOBAThH CBOIO
MO3HIINIO, YMETh BBICIYIIUBATh MHEHHE APYTUX YYACTHUKOB.
['OTOBUTH MPE3EHTALMU U COOOLICHHUS 110 U3yUECHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B YUEOHUKE).

Onruka

13

CBeTOBLIE BOJIHEL.
['eomeTpuueckas u
BOJIHOBAas OIITHKA

11

JlaBaTb onpenesieHue MOHATUI: CBET, TEOMETPUYECKAs! ONTHKA,
CBETOBOM JIy4, CKOPOCTb CBETA, OTPAKEHHUE CBETA,
IIPEJIOMJICHUE CBETA, [IOJIHOE OTPAXXEHUE CBETA, YroJl aICHNUS,
YIOJI OTPaXKEHUs, YTroJl MPEJIOMIICHHUS], OTHOCUTEIIbHBIN
1oKasaresb [peJoMIIeHHUs1, a0COTIOTHBIHN IMOKa3aTeNb
[pesIOMIIEHUS, JINH3a, (POKyCHOE

paccTOsIHUE JIMH3bI, ONITUYECKAs CUJIA JIMH3bI, TUCIIEPCHS CBETA,
uHTepdepeHIus cBeTa, Tudpakius cBeTa, TMPPaKIInOHHAS
peLETKA, NOJISIPU3alis CBETA, ECTECTBEHHBIN CBET,
IJIOCKOMOJISPU30BAHHBIN CBET.

OnuceIBaTh METO/IbI U3MEPEHNUSI CKOPOCTH CBETA.

[TepeunciisiTh CBOKWCTBA CBETOBBIX BOJIH.

PacrniozHaBaTh, BOCIIPOU3BOUTh, HAOIIOIATh PACTIPOCTPaHEHHE
CBETOBBIX BOJIH, OTPAXXEHUE, IPEITOMIIEHHUE, TOTJIONICHUE,
JCTIEPCHI0, UHTEPPEPEHIINIO, AU(PPAKIIUIO U MTOJISPU3ALIUIO
CBETOBBIX BOJIH.




®opmyJIHMpoBaTh NPUHLUMN [TOHTreHca, 3aKOHbI OTPAXKEHUS U
MIPEJIOMJIEHUS CBETA, TPAHUIIBI UX TPUMEHUMOCTH.

CTpouTh X0/ JIy4da B IUIOCKONAPAJUICIbHOM TIaCTUHE,
TPEYTOJIbHOW NpU3Me, TOBOPOTHOM NpU3Me, 000payuBaroIen
MpU3Me, TOHKOU JINH3E.

Ctpoutb n300paxeHue npeaMera B INIOCKOM 3epKajie, B TOHKOU
JIMH3E.

[lepeuncnsaTb BUABI JUH3, UX OCHOBHbIE

XapaKTEPUCTUKU — ONTUYECKUN LIEHTP, IJIaBHAs ONTHYECKas
ocb, (hOKyC, onTHYECKasl Cuja.

OrnpenensiTh B KOHKPETHON CUTYaIMK 3HAYCHUS yTriia NaJeHus,
yIiia OTPaKeHUs, yIJia MpeloMIICHUS, OTHOCUTEIHHOTO
[OoKa3aTessl MPeoMIIEHHs], A0COIIOTHOTO [TOKa3aTeNs
MIPEeIOMIICHUS, CKOPOCTH CBETa B cpefie, POKyCHOTro
PacCTOSTHUS, ONITHYECKOW CUJIBI JIMH3BI, YBEIUUYCHHUS JIMH3BI,
nepuoaa TuppaKImoOHHON

PENIETKH, TIOJIOKEHUST HHTEP(DEPEHIIMOHHBIX U

TG PaKIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB. 3alHChIBAaTh
(dbopMyITy TOHKOH JIMH3BI, PACCUUTHIBATH B KOHKPETHBIX
CUTYallUsX ¢ €€ MOMOIIbIO HEM3BECTHBIC BEJTMUNHBI.
OOBSICHITH IPUHITAIT KOPPEKITUH 3PESHUS C TIOMOIIBIO OYKOB.
DKCIIepUMEHTAIIBHO OMPENIENITh MOKa3aTeb MPeIoMIICHHS
cpenbl, (POKyCHOE paccTOsSTHUE coOMparomeit

U pacceusaioujel TMH3, IJINHY CBETOBOW BOJIHBI C TOMOIIBIO
TU(PPaKINOHHON PEETKH, OYeHUBAMb UHDOPMAYUOHHYIO
émxocmov komnaxkm-oucka (CD).

Ilepeuucnams obracmu npumeHeHuss unmeppepenyuu céema,
ougparkyuu ceema, norsApU3IAYUU C8eMA.

HccnenoBaTh 3aBUCUMOCTD yTJjla MPEIOMIIEHHS OT yIJia
NaJeHUs, 3aBUCUMOCTh PAaCCTOSIHUS OT JIMH3BI 10 H300paskeHuUs
OT PacCTOSHUSA OT JIMH3BI JI0 IIPEIMETA.

[TpoBepsTh TUIIOTE3BI: YTOJ MPETIOMIICHHUS TIPSIMO
IIPONOPLUOHAJIEH YIUIy MAJ€HUS, NPU NIOMHOM CLONCEHUU 08YX
JIUH3 ONMuYyecKue CUuibl CK1aobl8armcs.

KoHcTpynpoBaTh MOJIEH TEIECKOTA H/MIIM MUKPOCKOIIA.
Pabotate B nape u rpyrie npu BHIIOJHEHUH MPAKTUYECKUX
3aJIaHuH, BBIIBUKCHUH TUTIOTE3, Pa3pabOTKe METOI0B
MIPOBEPKHU THIIOTES.

Inanuposams desamenbHOCMb NO 8bINOIHEHUIO U BLINOJHAMb
uccne008aHus 3a8UCUMOCIU MeHCOY PuUUUeCKUMU
BENUUUHAMU, IKCNEPUMEHMATLHYIO NPOBEPKY 2UNOME3b.
Haxonuts B mutepatype u MaTepHeTe nHbOpMAaIHIO O
ouorpadusax M. Hetotona, X. I'toiirenca, T. FOnra, O.
®penens, 00 UX HAyYHBIX paboTax, 0 3HAYCHUHU X PadOT JIst
COBPEMEHHOMN HAYKH.

Bricka3biBaTh CBOE MHEHHE O 3HAYEHUU HAYYHBIX OTKPBITUH U
pabot no ontuke U. Hetorona, X. ['tolirerca, T. FOnra, O.
®penens. BocipuHuMath, aHaTu3UpOBaATh, IEpepadaThIBATh U
IPEIbSIBIATH HHPOPMAIUIO B COOTBETCTBUH C MMOCTABICHHBIMH
3a/ladaMH.

Bb1ensaTe OCHOBHBIE ITOJIOKEHUS KOPITYCKYJISIPHON U BOJTHOBOU
TEOPHi CBETa. Y4UacTBOBAaTh B OOCYKJICHHUH 3TUX TCOPUU U
COBPEMEHHBIX B3IJISAJI0B HA IPUPOY CBETA.

Vkaszvieams epanuyvl npumenumocmu ceomempuyeckol
ONMUKU.




['0TOBUTH Mpe3eHTAMN U COOOLICHHUS TI0 U3yUYECHHBIM TeMaM
(BO3MOYKHBIEC TEMBI ITPEICTABIICHBI B yUCOHHKE).
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N3nyyenue u
CIEKTPBI

JlaBaTp onpeaeneHue MOHATHI: TEIUIOBOE U3JTyUYEHHE,
ANEKTPOTOMUHECHEHIMS, KATOAOIIOMUHECIEHIINSA,
XEMITIOMUHECIIEHITHS, POTOIFOMUHECIICHITUS, CHIOUWHOLL
CNeKmp, TUHeUuuamvlii CHeKmp, noJ10Camuvlil CNeKmp, CHeKmp
no2noujerus, CHeKMpanbHulil AHATU3.

[lepeunciars BUABI CIEKTPOB.

Pacnio3naBats, 6ocnpouszeo0ums, HAOIIOAATH CIUIONTHON
CIIEKTp, JIMHEHYATBIN CIIEKTP, MOJIOCATHIN CIIEKTP, CIEKTP
W3IIy4eHUS U TOTJIOIIECHHUS.

H306pasicams, 00vACHAMb U AHATUUPOBAMb KPUBYIO
3asucumocmu pacnpeoenenus IHepeun 8 CHekmpe abcoIomHo
uépHoco meia.

[lepeuncnsaTe BUABI 3€KTPOMArHUTHBIX U3TYyUYEHUN, UX
HWCTOYHUKH, CBOMCTBA, TpUMEHEHUE. Mcronb30BaTh MIKaIy
AJIEKTPOMArHUTHBIX BOJIH. CpaBHMBATh CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH Pa3HbIX IUAINa30HOB.

OcHoBBI
CIIELIUAJILHON TEOpUU
OTHOCHUTEJIBHOCTH

4.1

OCHOBBI
CICIUAIBHON TEOPHH
OTHOCUTEJIBHOCTHA

(CTO)

JlaBaTh omnpeeneHue MOHATHI: COOBITHE, TOCTYIAT,
coOcTBeHHasl HHepLUaIbHas cucTeMa OTCYETa, COOCTBEHHOE
BpeMsi, COOCTBEHHAs JUTMHA TeJla, Macca MOKOs, HHBAPHAHT,
SHEPrusl MOKOS.

ObvscHAMb NPOMUBOPEYUSL MENHCOY KAACCULECKOU MEXAHUKOU U
anekmpoounamuxou Makceenna u npuuunst noseierus CTO.
®opmynuposats noctyiaatsl CTO.

dopmynrpoBath BeIBOIEI 13 TTocTyaaToB CTO © 06vscHamo
penamusucmckue 3¢ghekmol COKpaujenus pazmepos meid u
3aMeO0NIeHUsL BDEMEHU MeHCOY 08YMsL COOLIMUAMU C MOYKU
3peHUs O8UNCYWelCs cucmeMbl omcyéma. AHaIU3UpOBaTh
bopMyIly pelIsITUBUCTCKOTO 3aKOHA CIOXKEHHS CKOPOCTEH.
IIpo6ooumub muicieHnbie IKCnepumenmsl, NOOMEEPHcOarouue
nocmynamol CTO u ux cneocmeust.

Haxooumbs 6 koHKpemuotl cumyayuu 3Ha4eHus ckopocmei mei
6 CTO, unmepsanos epemenu mexncoy cooblmusamu, OJIuHy meid,
9HEp2UI0 NOKOSL YACUYbL, NOJHYIO IHEPSUIO YACMUYbL,
DPENAMUBUCMCKULL UMNYTLC YACTMULYDL.

3anuchIBaTh BBIPAKEHHE JJIs1 SHEPTUH TTOKOSI U NOIHOU
9Hepeuy YaCTHII.

W3narath CyTh NPUHIIUITA COOTBETCTBUSI.

Haxonuts B nutepatype u uTepHeTe MHGOPMAITUIO O TEOPUH
adupa, 00 IKCIIEPUMEHTAX, KOTOPBIE MIPUBEIH K CO3JaHUIO
CTO, 06 OTHOCUTETHHOCTH PACCTOSTHUHN U TIPOMEIKYTKOB
BpeMeHH, o Ouorpaduu A. DiiHiTeiiHa. Beicka3biBaTh CBOE
MHeHue 0 3HaueHnu CTO 1151 COBpeMEHHOM HayKH.

['OTOBUTH Mpe3eHTAINH U COOOIICHUS TT0 U3YYEHHBIM TEMaM
(BO3MOXKHBIE TEMBI TPE/ICTABJICHBI B YICOHHKE).

KBanroBas ¢usnka

CBeTOBBIC KBAaHTHI

JaBatb onpenenenue nmoHsATHii: Gporodpdexr, KBaHT, TOK
HACBIIIEHUS, 3a/ICP)KUBAIOIICE HAMIPSDKEHUE, padoTa BBIXO/a,
KpacHas rpaHuna dhotodddexra.




Dopmynuposamsv npeomem u 3a0auu K8AHMOBOU GU3UKU.
PacnioznaBath, HaOmIOAATh siBeHUE POTOIPPEKTa.
OnuceiBath onbITel CTONETOBA.

®opMynuposarts runore3y Ilnanka o kBaHTax, 3aKOHbI
doTtorddekra.

AHanu3upoBaTh 3aKOHbI (hoTodPdeKTa.

3anuchIBaTh U COCTABIISITh B KOHKPETHBIX CUTYaLUsIX
ypaBHeHHe DiHITeiHa 111 hoTo3(pdexTa u HaXOAUTH C ero
MOMOIIbIO HEU3BECTHBIE BEJTUUHHBI.

BbIYHCHsATh B KOHKPETHBIX CUTYALUAX 3HAYCHUS
MaKCUMaJIbHOW KHHETUYECKON IHEPTUU (DOTODIIEKTPOHOB,
CKOPOCTH (JOTODIEKTPOHOB, paOOTHI BHIXO/IA, 3AMHPAIOIIETO
HANPSDKEHUS, 9aCTOTHI M JUTHHBI BOJTHBI, COOTBETCTBYFOIIAX
KpacHoii rpanuiie ¢potodddekra.

[TpuBOUTH MpUMeEpPHI UCTIOIB30BaHUS (HoTOIPDEKTA.
OOBSICHATH CyTh KOPITYCKYJSPHO-BOJTHOBOTO Tyallu3Ma.
OrnuceiBath onbITH JIebeneBa mo M3MEpEeHHIo JaBICHUS CBETA U
OTBITHI BaBuiioBa Mo onrTuke.

Onucvlieams onvimsi no OUGpPaKyuu 1eKmpoHO8.
®opMyIHUpPOBATH COOTHOIICHHE HEOTPeAeIEHHOCTEN
['eiizenOepra u oOBSACHATH €TO CYTh.

Haxoauts B mutepatype u MHTepHETE HHDOpMALIHIO 0 paboTax
CroneroBa, JIebenena, BaBunosa, /lianka, Komnmona, oe
bpouina.

BoeIaensaTe poiab poCCUNHCKUX YUEHBIX B UCCIEA0BAHUMN CBOMCTB
CBeTa.

[TpuBOIUTE TIPUMEPHI OHOIOTHYECKOTO ¥ XUMUIECKOTO
JIEUCTBUS CBETA.

['OTOBUTH MPE3eHTAIINHN U COOOIICHHUS TT0 H3YYSCHHBIM TEMaM
(BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B yUCOHHKE).
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AToMHas pu3nKa

JlaBaTh omnpeneneHue NOHATHI: aTOMHOE PO,
SHEPreTHUECKUN ypOBEHb, SHEPT U NOHU3AIUH, CHOHMAHHOE
u3nyuenue ceema, 8bIHYHCOEHHOe U3YUeHUue ceema.
OnuceiBath onbITH Pe3epdopra.

OnuceiBaTh U CpaBHUBAThH MOJIeTU aToMa ToMcoHa 1
Peszepdopna.

PaccmarpuBath, Ucciie1oBaTh U ONMKUCHIBATH JIMHEWYATHIE
CHEKTPBHI.

dopMynHrpoBaTh KBAHTOBBIE MOCTYNaThl bopa.

OOBSCHATH TUHEHYATHIEC CIIEKTPHI aTOMa BOJIOPO/Ia HA OCHOBE
KBaHTOBBIX IIOCTYJIaTOB bopa.

PaccuutbIiBaTh B KOHKPETHON CUTYyallud YaCTOTY U JUTUHY
BOJIHBI UCITyCKaeMoro ()oTOHA PHU Mepexo/ie aToMa U3 OJHOTO
CTaI[MIOHAPHOI'O COCTOSTHUS B IPYTO€, SHEPTUI0 MOHU3ALUU
aTOMa, 8bIYUCTAMb 3HAYEHUS. PAOUYCO8 CMAYUOHAPHBIX 0pOUm
971eKMPOHO8 8 AmoMe.

Onucwvieams ycmpoucmeo u 00bACHAMb NPUHYUN OelticmEus
1a3epos.

Haxonuts B muteparype u MHTepHeTe cBefieHus o (akrax,
MOJITBEPKIAIOIIUX CI0XKHOE CTPOEHHUE aToma, 0 paboTax
YUEHBIX 10 CO3JaHUI0 MOJENH CTPOEHUS aTOMA, NOIYYEHUIO
BbIHYIHCOCHHO20 U3TYYeHUs], O TPUMEHEHUH JIa3epoB B HayKe,
MEIUIUHE, TPOMBIIIJICHHOCTH, OBITY.

BeIaensTe poiab pOCCUNHCKUX YUEHBIX B CO3JAHUU U




WCTIOJIb30BaHUH JIA3€POB.
I'oToBUTH MNpEe3CHTAaluu U COO6H.[€HI/I§I 10 U3Yy4YCHHBIM TCMaM
(BO3MOXHBIEC TEMBI ITPE/ICTABJICHBI B YYCOHUKE).
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dusuka aTOMHOTO
sanpa

JlaBaTh omnpeneneHus MOHATHI: MACCOBOE YUCIIO, HYKJIOHBI,
SZICpHBIE CHIIBL, UPMYATbHble Yacmuysl, 1eHeKT Macc, JHEPTus
CBSI3H, y/I€TbHAS DPHEPI U CBSI3U aTOMHBIX SI7IEp,
PalMOaKTUBHOCTD, AKMUBHOCb PAOUOAKIMUBHO2O

sewjecmaa, IEPUOJ MONTypacnaga, UICKyCCTBEHHAs
PaOaKTUBHOCTD, SIJICPHBIC PEAKIIUU, JHEPTCTUIESCKUHN BBIXOT
SIIEPHOM peaKIuy, IemHas sAepHas peakius, KodhOUIreHT
pPa3MHOKEHHUsI HEUTPOHOB, KPUTHYECKAsI Macca, peaKTOPhI-
Pa3MHOXKUTEH, TEPMOSJCPHAs PEaKIUsl.

CpaBHUBaTh CBOICTBAa IPOTOHA U HEUTPOHA.

OnuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJIEIb SI/IPA.
OnpenensiTh COCTaB SACP PA3TUIHBIX SJIEMEHTOB C TIOMOIIBIO
Tabnuuel Menaeneesa. M300paxarh v YMTaTh CXEMBI aTOMOB.
CpaBHUBATH CUITY DJIEKTPUYECKOTO OTTATKUBAHUS TPOTOHOB U
CHUILy CBSI3U HYKJIOHOB B siipe. [lepeuucnsams u onucviéamo
ceoticmaa s0epuvix cul. O0vACHAMb 0OMEHHYI0 MOOeb
83AUMOOeUCMBUSL.

Beruncnsate nedexT Mace, JHEPTHIO CBSI3U U YIEIbHYIO
HHEPTHIO CBSA3H KOHKPETHBIX aTOMHBIX siiep. AHAIM3UPOBATh
CBSI3b YCIBHOU YHEPTUHU CBSI3U C YCTOMWYUBOCTBIO SIZIEP.
[lepeuuncnsTh BUIbI paAMOAKTUBHOIO paciiaja aTOMHBIX sIEp.
CpaBHMBaTh CBOWCTBa ajbda-, 0eTa- 1 raMmMa-u3IydeHun.
3anucvlieame npasuna cmeujenuss npu paouoaKmueHvLX
pacnaoax. Onpedensms 371eMeHmMbl, 00pA3YIOUWUEC. 8
pe3yibmame paouoaKmuHblX pacnaos.

3anuchIBaTh, OOBSICHATH 3aKOH PAJIMOAKTUBHOTO pacnajia,
YKa3bIBaTh T'PAHUIIBI €T0 IPUMEHUMOCTH. OnIpe/IesITh B
KOHKPETHBIX CUTYAIHSIX YHCIIO HePaCTIaBIIUXCS SIIEP, YUCIIO
pacraBIIuXCs sIep, TEPUO/T TOTypactaia, akmueHOCHb
sewecmaa.

Ilepeuucnams u onucvieamo mMemoovl HAOIIOOEHUs U
peaucmpayuu snemenmapusix yacmuy. Habrrooams mpexu
anvga-vacmuy 6 kamepe Bunvcona. Pecucmpuposams s0epHule
uznyuenus ¢ nomowvto cuémuuka I eticepa. Onpedensims
UMAYILC U SHEPRUIO YACTNUYBL NPU OBUNCEHUU 8 MACHUMHOM
noze (no homoepagusim).

3anuchIBaTh SAepHBIC peakuu. OnpeaensTh MPOTYKThI
SAJIEPHBIX peakiuil. PacCunThIBaTh YHEPTUUECKHI BBIXO]]
SJIEPHBIX PEAKIIUM.

OnuceIBaTh MEXaHU3MBI JICJICHUS SEp U LIETTHON SACPHOM
peakiuu. CpaBHHBATH SJICPHBIC U TEPMOSICPHBIC PEAKIIHH.
ObvscHAMb NPUHYUNDBL YCMPOUCEA U pabOmMbl 10ePHLIX
peakmopog. Y4acTBOBaTh B O0CYKICHUH NMPEUMYIIECTB U
HEJOCTATKOB SIIEPHON YHEPTETHKHU.

Ananuzuposams onacHocms 10EPHLIX U3YYEHUL OJIs1 HCUBBIX
OpP2aHU3MOS8.

Haxonuth B muteparype u MHTEpHETE CBEeIeHUs 00 OTKPHITHH
MPOTOHA, HEUTPOHA, PAIMOAKTUBHOCTH, O MOJIYYCHUU U
UCIIOJIb30BaHUH PATUOAKTHBHBIX H30TOTIOB, HOBBIX
XUMHYECKUX DIIEMEHTOB.

BBIICISATE POJTh POCCHIUCKHX YUEHBIX B MCCIICIOBAHUSIX




aTOMHOTO SJpa, OTKPBITUH CIIOHTAHHOTO JICJICHHS SIACp ypaHa,
Pa3BUTHUU SACPHON SHEPTETUKHU, CO3IaHUU HOBBIX U30TOIOB B
OUAN (OO6benMHEHHBIA MHCTUTYT SIICPHBIX UCCIICIOBAHUH B T.
yOHe).

['oTOBUTH Mpe3eHTAMK U COOOIIEHUS 110 U3YYSCHHBIM TEMaM
(BO3MOYKHBIEC TEMBI IIPE/ICTABICHBI B YUCOHUKE).
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DnemMeHTapHbIe
JaCTHIIBI

JlaBaTp onpeneneHue MOHATUI: aHHUTWISALUSA, 1enmOHbl,
aopouwl, Keapk, 2ntoon. IlepedncnsiTh OCHOBHBIE CBOICTBA
AJIEeMEHTapHbBIX YACTHII.

BoiaensaTe rpynnel 3J€MEHTapHBIX YaCTHII.

[lepeuncisTh 3aKOHBI COXpPaHEHUS, KOTOPBIE BHIMOIHSAIOTCS MPU
MpeBpaleHusaX yacTull. OnuchIBaTh MPOLECCHl AaHHUTHUIISILIUN
YaCTHUI] M aHTUYACTHUIL U POKJEHUS IEKTPOH-TIO3UTPOHHBIX
nap.

HazpiBaTh 1 cpaBHUBATH BUIBI (DYHIaMEHTATBHBIX
B3aUMOJICUCTBHUIA.

OnuceiBaTh poJib YCKOPUTENIEH B U3yUSHUH 3JIEMEHTAPHBIX
yacTull. Haswieams ocHoBHbIE 8UObI YyCKOpumerel
97IeMEHMAPHBIX Yacmuy.

Haxonuts B mutepatype u uTepHeTe cBeAeHus 00 NCTOpHUH
OTKPBITUSI 3JIEMEHTAPHBIX YaCTHI], O TPEX Tanax B pa3BUTUU
(bU3HKY 3JIEeMEHTAPHBIX YaCTHIL.

OnuceIBaTh COBPEMEHHYIO (DU3HUECKYIO KAPTUHY MUPA.
['oTOBUTH Mpe3eHTaIH U COOOIIECHUS 10 U3YYEHHBIM TEMam
(BO3MOYKHBIEC TEMBI ITPEICTABICHBI B YUCOHHKE).

Crtpoenue
Bcenennoit

6.1

CoHeunas cucrema.

JlaBaTh ompeneneHue MOHATHI: HebecHas cghepa, HIKIUNMuUKaA,
HebeCHblLl IK8AmMop, NoJ0C MUpd, 0Cb MUpA, Kpye CKIOHEeHUs,
npsAmMoe 80CX0dHCOeHUe, CKIOHeHUe, NApallaKc, apcexk,
aCTpOHOMMYECKas €ANHUIIA, IEPUTeNIUid, aQesuii, COJTHEUHOE
3aTMEHUE, JIYHHOE 3aTMEHHUE, TJIaHEThl 36MHOM TPYIIIbI,
IUTAHETHI-TUTAHThI, aCTEPOUI, METEOP, METEOPUT, poTocdepa,
CBETHMOCTb, IPOTYOEpaHEL, nyabcap, HelmponHas 36e30d,
uépHas Ovlpa, IPOTO3BE3/1a, CBEPXHOBAS 3BE3/1a, TAJIAaKTUKA,
KBa3ap, KpacHOE CMEIIeHHE, TeOpHs bobIoro B3phiBa,
BO3pacT BceneHHoil.

Habmronats JIyHy ¥ Iu1aHeThl B TEJIECKOII.

Brigensats ocobeHHOCTH cucTembl 3eMisi-JIyHa.
Pacrio3naBath, MOJIEIUPOBATh, HAOIOIATh JIYHHBIC U
COJIHEYHBIE 3aTMEHHS.

OOBSICHITH IPUIIUBHI M OTJIUBHI.

Dopmynauposams u 3anucvieams 3akonsl Kennepa.

6.2

CoJrtHile u 3BE€31bI

OnuceiBath cTpoeHue CoIHEYHON CUCTEMBI.

[TepeuncasaTh MIaHeTsl M BUbI MAJIBIX TEJ.

OnuceiBath cTpoenue ConHua.

Habntonate conneunsle natHa. CoOmoaaTh npaBuia
6e3omacHocty npu HaOmroaeHnn CoJHIIA.

[TepeuncasTh TUIMYHBIE TPYIIIBI 3BE3]], OCHOBHBIC (PU3UUECKUE
XapaKTEPUCTUKHU 3BE3NL.

OnuchIBaTh IBOJIIOLUIO 3BE3]] OT POXKAEHUS 10 CMEPTH.
HaspiBath camble ipKH€ 3BE3/IBI U CO3BE3IHUSL.

6.3

CrtpoeHue

Hepe‘II/ICHHTL BHUJbI TAJIAKTUK, OIMMCBIBATb COCTAaB U CTPOCHHUC




Bcenennon rajnakTuk. Beigenste Maeunsiit [lyTe cpenu apyrux rajiakTHK.
Onpenensats mecto ConHeyHOM cucTeMbl B ["anakTuke.
OueHuBaTh NOPSAAOK PACCTOSHUMN 10 KOCMHUYECKUX OOBEKTOB.
OnuceIBaTh CyTh KPACHOTO CMEILIEHUS U €0 UCII0JIb30BAHUE
IIPU U3Y4YECHHUH FaJaKTHK.

IIpuBOAUTH KpaTKOE U3II0KEHUE TEOPUHU bObIIOro B3pbIBa U
TEOpHUU paclupsoniercs BeeneHHoM.

ObvsacHuamsb cymov NOHAMUL «MEMHASA MaAMepus» U «MEMHAs
oHepIUs».

TIpugooums npumepvi UCNONL308AHUS 3AKOHOE PUIUKU OJIA
00BACHEHUsI NPUPOObI KOCMUYECKUX 00BEKMO8.

PaboTath B nape u rpyrmnie npu BHITOJTHEHUN TPAKTHYECKUX
3aJaHuN.

Hcnonb3oBate MIHTEpHET 11151 TOMCKA N300paskeHHH
KOCMHUYECKHX 00BEKTOB M MH(pOpMAIHK 00 UX 0COOEHHOCTSIX.

7. IToBTOpEHUE 2
Pesepn 3
KanenpapHo-temaTudeckoe niiaHupoBaHue 1o pusuke
10 xknacc
Ne Ne Tema ypoka Konnu | ano
n/n ypo ecTBo o o
Ka 4acoB nnany | dakry

1 BBenenue. Pu3nKa M eCTeCTBEHHO-HAYYHbII MeTO/ 1
MO3HAHNS NPUPObI

1.1 DuU3MKA U €CTECTBEHHO-HAYYHBI METO/ MO3HAHUS 1
NPHUPOBI

1 Nuctpykrax no Th 1
®du3nKa U €CTECTBEHHO-HAYYHBIN METO]T TO3HAHUS PUPOJIBI

2. MexaHHuKa 27

2.1 KuHemaTHKa TOYKH M TBEPAOIo0 TeJia 7

2.1.1 [2 Buibl MEXaHUYECKOTO JBMYKCHHS U CIIOCOOBI €0 OMUCAHUSI. 1

212 |3 Tpaektopus. [Iyts. [lepemenienne. PaBHomepHOE 1
MPSIMOJIMHEITHOE IBUKEHUE U €r0 OMMCAHUE.

213 |4 CrnosxeHnue ckopocteil. MrHOBEHHas ¥ CpeAHsIsl CKOPOCTH. 1
Yckopenue.

214 |5 JIBukeHHe ¢ IOCTOSTHHBIM yckopeHueMm. JlaboparopHas 1
pabota Ne 1 «M3y4eHne ABUKCHHS Tena, OPOIICHHOTO
TOPU30HTAIILHOY.

215 |6 PaBHOMEpHOE IBHKEHUE TOYKU IO OKPYKHOCTH. 1
Kunematnka abCoIIOTHO TBEPAOTO TeEa.

216 |7 JlabopaTtopHnas pabota Ne 2 «M3yueHnue ABMKEHUS Teja 1O 1
OKPYKHOCTH.

[ToaroroBka K KOHTPOJILHOM paboTe

217 |8 Konrponbnas padora Ne 1 o teme «KuHemaTuka TOUKH U 1
TBEPJIOTO TeJlay

2.2 3axkonbl fuHAMHUKH HhloTOHA 3

221 |9 OCHOBHO€ YTBEPKICHUE MEXAHUKH. SIBJICHE MHEPIIMH. 1




Cuia. Macca. Enuaniia Mmacceol.

222 |10 [Tepsriit 3akoH HetoToHa. BTOpoi 3akon HeroToHa.
[IpuHUUI Cynepno3uiuy CUIL.
223 |11 Tpernii 3axkoH HeroToHa. I 'eonieHTpHyeckas cucrema
orcueTta. [IpuHiun oTHOCHTENbHOCTH [ anumes.
2.3 Cuiibl B MEXaHHKE 5
231 |12 Cunsl B ipupone. Cuia TSKeCTH U cujla BCEMUPHOTO
TATOTEHUSI.
232 |13 Bec Tena. HeBecomocts. Pemienue 3amau.
233 |14 Hedopmarus u cuitbl ynpyroctu. 3akoH I'yka.
JlabopaTtopHnas padota Ne 3 «M3mepeHne KeCTKOCTH
MIPYKUHBD.
234 |15 Cunbl TpeHuUs.
JlabGopaTtopHnas padota Ne 4 «M3mepenue koaddunmerta
TPEHUS CKOJIbKEHUS.
235 |16 KonTponbHas padora Ne 2 mo teme «JlnHamuka. 3aKOHBI
MexaHuku HproToHa. Cuibl B MEXaHHUKEY.
2.4 3aKoHbI COXpPAHEHHUSI B MeXaHUKeE 7
24.1 |17 Nmmynbe MaTepraabHONW TOUKU. 3aKOH COXPaHEHUSI
HUMITyJIbCA.
242 |18 Mexanunueckast paboTa U MOLTHOCTb.
243 |19 Oneprus. Kunetnyeckasi sHeprusi.
244 |20 Pabota cuibl TsKECTH M CHITBl yripyrocTd. KoHcepBaTHBHbBIC
CHUJIBI.
2.4.5 21 [ToreHimanpHas SHEPrusl.
246 |22 3aKOH COXpaHEHHsI SHEPTUU B MEXAHHUKE.
247 |23 JIaGopatopHas pabota Ne 5 «/3yuenue 3aKoHa COXpaHEHUs
MEXaHUYECKOW SHEPTUM.
2.5 CraTuka 2
25.1 |24 PaBHOBecue Teu.
252 |25 JlaboparopHast pabota Ne 6 «/3yueHue paBHOBECHS Tela
10J1 ICMICTBHEM HECKOJIbKUX CHJII».
2.6 OcHOBBI THAPOMEXAHUKHU 2
2.6.1 26 JlaBneHue. Y cioBue paBHOBECHUS XKUJKOCTH.
2.6.2 |27 JIBr>KeHUE KUJIKOCTH. Y paBHEHHE bepHysuin.
2.7 ITonBeaeHue HTOroB M3y4eHus TemMbl «Mexanukay 1
2.77.1 |28 Kontponbnas padota Ne 3 o Teme: «3aKOHBI COXpAaHEHHS B
MexaHuke. CtaTuka»
3. MouJiekyJisipHasi U3MKa U TEPMOJAHUHAMHUKA 17
3.1 OcHoBbI MOJIEKYIsIpHO-KUHeTH4YecKo# Teopuu (MKT) 2
3.1.1 |29 Ocnosnble nosioxkennst MKT. Pasmepsl Mmosiekyit.
3.1.2 |30 BbpoyHoBckoe nBukeHue. Cuiibl B3aUMOIEHCTBUS MOJIEKYI.

Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX TEIl.




3.2 YpaBHeHHe COCTOSTHUS M/1€aJILHOI0 ra3a 5

32.1 |31 OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON Teopun
ra3os.

322 |32 TeMnepatypa Kak MaKpOCKOMMMYECKAs XapaKTepUCTHKA rasa.

3.2.3 33 YpaBHEHUE COCTOSIHUS UJICATBLHOTO Ta3a.

324 |34 ["a30BbI€ 3aKOHBI.

325 |35 JlaboparopHas padota Ne 7 «JkcrnepuMeHTanbHas IPOBEpKa
3akoHa ['en-JIroccakay.

33 B3aumHble npeBpalieHus KUAKOCTH M ra3a 1

33.1 |36 Haceimennsiit nap. JlaBineHue HaCchIEHHOTO Napa.

BraxxHocTh Bo3ayxa.

34 AKuaKoCcTH U TBepable Tejaa 2

34.1 37 CaoiicTBa )XuAKOCTU. [IOBEpXHOCTHOE HATSIKEHUE

342 |38 Kpucraimmdeckne u amopdHbIC Tea.

3.5 OCHOBBI TEPMOIMHAMHUKH 7

3.5.1 |39 BryTtpenHss sueprus.

Pabota B TepMOAMHAMHKE

352 |40 KonnyecTBo TemioTel. YpaBHEHHE TEIJIOBOTO OaslaHca.

353 |41 [IepBbIii 3aKOH TEPMOJAMHAMHUKH.

354 |42 [IpumeneHne nepBOro 3akOHa TEPMOJIMHAMUKHU K
Pa3IMYHBIM MPOLIECCAM.

355 |43 BTopoii 3aKOH TepMOJIMHAMUKH.

3.5.6 |44 [Ipunuun neiictBus TemnoBbix npurateneil. Koadgdumuent
TIOJIE3HOTO ACHCTBUS TEIJIOBBIX ABUTATENICH.

357 |45 KonTponbnas padota Ne 4 no reme «MonekyinsipHas pu3uka
Y TEPMOJIMHAMMKA

4. OCHOBBI 3J1eKTPOAMHAMHKH 16

4.1 JIEKTPOCTATHKA 6

4.1.1 |46 DIIEKTPUYECKUH 3apsii U DJIEMEHTApPHBIE YaCTHUIIbI. 3aKOH
coxpaHeHus 3apsaa. 3akoH Kynona. Eqununa
ANEKTPUYECKOTO 3apsa.

412 |47 OnexTpuueckoe nojie. HanpspkeHHOCTh 31EKTPUYECKOTO
noJisg. CUJIOBBIE JIMHUU.

4.14 |48 [Tosie ToueuHoro 3apsiaa u 3apskKeHHOro mapa. [IpuHnun
Cynepno3uiuu mnoyueu. [I[poBoAHUKYN U TUIIEKTPUKHY B
ANEKTPOCTATUYECKOM I10JIE.

4.15 |49 [TorenumanpHas sHeprus 3apspKeHHOro tena. [lorennuan u
Pa3HOCTb MOTEHIMAJIOB. DKBUIIOTEHIIUAJIbHbIE
MTOBEPXHOCTH.

50 OnexrpoéMmkocTth. Konaencarop. DHeprust 3aps>KeHHOTO
KoHAeHcaropa. IIpuMeHeHne KOHIeHCaTOpOB
51 KontposbHas padota No5 o teme «DJIeKTPOCTATHKAY.

4.2 3aKOHBI IOCTOSIHHOTO TOKA 7

42.1 |52 OnekTpuyeckuit Tok. Cuma Toka. 3akoH OMa Jj1sl ydacTka
Lenu

4.2.2 53 OnexTpuyeckue nenu. [locnenoparenbHoe U napamuieibHOE
COEIMHECHMS TPOBOIHUKOB

423 |54 JIaGopartopHas pabota Ne 8 «IlocnenoBarenbHoe U
napajiesIbHOe COeAMHEHUS TPOBOJHUKOBY.

424 |55 PaboTa 1 MOLITHOCTh OCTOSIHHOTO TOKA.




425 |56 DneKkTpoABMKYyIas cuiia. 3akoH Oma 15 OJIHOM 1ETH. 1
JlabopaTtopHnas pabota Ne 9 «M3mepenne D/1C u
BHYTPEHHEI0 CONPOTUBIICHUS HCTOYHUKA TOKaY.

42.6 |57 JlabopaTtopHas pabota Ne 9 «M3mepenne DJ1C n 1
BHYTPEHHET'0 CONPOTHUBIICHUS HCTOYHUKA TOKay.

427 |58 KonTponbnas padora Ne 6 o Teme «3aKOHBI IOCTOSTHHOTO 1
TOKay.

4.3 DJIeKTPHYECKUH TOK B Pa3JIHYHBIX cpeax

43.1 |59 DNeKTpOHHAs TPOBOJIMMOCTh METAJIOB. 3aBUCUMOCTh 1
COTIPOTHUBIICHUS TPOBOIHUKA OT TEMIIEPATYPHI.
CBepXIIPOBOJIUMOCTh

432 |60 DNeKTpUUecKuil TOK B MOIynpoBogHuKax. COOCTBEHHAs U 1
MIpUMECHas MPOBOAUMOCTH. P-N MEPEXO/I.
ITonynpoBOAHUKOBBII THOL.

433 |6l DNEKTPUUECKUN TOK B BaKyyMe. DJIEKTPOHHO-TyUYeBast 1
TpyOKa.

434 62 DJIEKTPUYECKUH TOK B JKHIKOCTSAX U razax. 3aKOH 1
anekrpoiunsa. [lnazma

43.6 |63 Kontposnbnas padota Ne 7 mo teMe « DNEeKTPUUECKUM TOK B 1
Pa3IUYHBIX Cpeaxy.

5 IToBTOpEHUE

5.1.1 |64 Mexanuka 1

5.1.2 |65 MonexynsipHas Gusnka 1

5.1.3 |66 TepMmouHaMuKa 1

514 67 OCHOBBI JIEKTPOIMHAMUKHU 1

Pe3epn




KanenpapHo-temaTudeckoe iiaHupoOBaHue 1o pusuke

11 kaace
Ne Ne Tema ypoxka Kosnu | lata
n/n ypo €CTBO
Ka yacoB | Ilo ITo
TUIaHy bakty

1. OCHOBBI YJIEKTPOAMHAMMKH (IMPOIXOJIKEHHE) 9

1.1 MarHuTHoe nmoJie 5

1.1.1 1 MarnuTtHOe nosue. MHAyKIms MarHuTHOTO MOJIs. 1

1.1.2 |2 JIaGopatopnas pabota Ne 1 «Habmronenue neiictBus 1
MarHMTHOTO TOJISl Ha TOK.

1.1.3 |3 Cuna Amrepa. 1

1.14 |4 JleficTBHE€ MarHUTHOTO MOJISI HA JBWKYIIYIOCS 3apSKEHHYIO 1
yactuny. Cuna Jlopenna.

1.1.5 5 MarauTHbIE€ CBOMCTBA BELIECTBA. 1

1.2 DJIEKTPOMATHUTHASA UHAYKUIMS 4

1.2.1 6 DneKTpoMarHuTHasi UHAYKIUsA. MarHuTHbIM 1
noTok. [IpaBuno Jlenna. 3akoH 2E€KTPOMarHUTHOU
WHIYKIIAH.

1.22 |7 JlabopaTtopHnas pabota Ne 2 «3yuenue sBieHHs 1
ANEKTPOMATHUTHOW MHIYKITHI.

1.23 |8 SIBrnenne caMouHyKIuU. MHIYKTUBHOCTD. DHEPrus 1
MAarHUTHOTO MOJISI TOKA.

1.24 |9 Kontponbras padota Nel mo reme « MarautHoe mosJe. 1
DNeKTpOMarHuTHasi HHIAYKIUS.

2 KoJsie0anusi 1 BOJIHBI 17

2.1 Mexanu4yeckue KoJae0aHus 3

2.1.1 |10 CBoboaubie konebanus. 'apMoHnYecKue KoaeOaHus. 1

212 |11 JlabopaTtopHas pabota Ne 3 «Onpeaernenne yCKOpeHus 1
CBOOOIHOTO MAACHUS TP MOMOIIN MAsITHUKAY.

2.1.3 12 3aTyxaroIue U BeIHYKJICHHBIE Kojiebanus. Pezonanc 1

2.2 DJIeKTPOMATHUTHBIE KOJIeOaAHNS 6

2.2.1 13 CBoOOAHBIC PJIEKTPOMArHUTHBIS 1
KoseOaHus. ['apMOHUYECKUE TIEKTPOMATrHUTHEBIE
koseOaHus B KosnebaTenbHOM KoHTYype. Popmyna ToMcoHa.

222 |14 [IepeMeHHBIH 251eKTpUUYecKUi TOK. Pe3ncrop B 1
LMY TIePEMEHHOTr0 TOKa.

223 |15 Konzgencarop u karyiika UHIyKTUBHOCTHU B 1
LMY TIEPEMEHHOr0 TOKa

224 |16 Pe3oHaHC B 2JIEKTpUUECKOM 1IETIH. 1

225 [17 ['enepaTop mepemeHHoro Toka. TpaHncdopmarop. 1

22.6 |18 | IIpoussoxcTso, Nepeaada u MOTPEOIECHUE IIEKTPUYECKOM 1
SHEPIUU

2.3 MexaHn4yecKHe BOJIHbI 3

23.1 [19 BosHoBble siBjaeHus1. XapaKTepUCTUKU BOJHBI. 1

232 |20 3BYKOBBIE€ BOJIHBI. 1




233 |21 HNurepdepennus, mudpakmus u
MOJIAPU3aLUsl MEXaHUYECKUX BOJTH.
2.4 DJIeKTPOMATHUTHbIE BOJIHbI 5
241 |22 DJIEKTPOMArHUTHOE MoJjie. DIEKTPOMArHUTHAS BOJIHA.
242 |23 N3obperenue paauo A. C. ITonoBsiM.
[MpuHIHIB paguocBs3u. MOAyISAIMs U JETCKTUPOBAHUE.
243 |24 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH. PacipocTpanenue
panuoBoJiH. Pagnosiokanus.
244 |25 ITonsitue o TeneBueHNU. Pa3BuTHE CPENICTB CBSI3H.
245 126 KonTponbnas padora Ne2 no teme «KoneGanusi 1 BOJTHBI».
3. Onrtuka 13
3.1 CgBeToBbI€e BOJIHBI. ['eomeTprueckasi M1 BOJHOBasi ontuka | 11
3.1.1 |27 Cxopocts cBeta. [Ipuniun ['olirenca. 3akoH OTpa>keHUs
CBeTa.
3.1.2 |28 3akoHbl pesoMiieHus cBeTa. [loyiHoe oTpaskeHue CBeTa.
313 |29 JlaboparopHas pabota Ne 4 «/3mepeHne moka3aTens
MIPEJIOMJICHHUS CTEKIIaY.
3.1.4 |30 JIun3sl. [loctpoenue nzobpaxenuii B nunze. Popmyna
TOHKOM JIMH3bI. Y BEJIMYEHUE JIUH3BI.
3.1.5 |31 JlaGopatopHas pabota Ne 5 «OnpeneneHue onTu4ecKoi
CHJIBI M (POKYCHOTO pacCTOSIHUS cOOMparoIIel JMH3bD)
3.1.6 |32 Hucnepcus ceta. UHTepdepeHius cBera.
3.1.7 |33 Judpakums ceeta. J{udpakimonHas pemeérka.
3.1.8 |34 JlaboparopHast pabota Ne 6 «VI3mepeHne JJIMHBI CBETOBOM
BOJIHBIY.
319 |35 JlaboparopHas pabota Ne 7 «Onenka nHPOpPMAITOHHOM
émkocTH koMmnakT-aucka (CD)y.
3.1.10 | 36 Pemenue 3amau o reme «MHTEpdepenHys n nudpaxus
CBETay.
3.1.11 | 37 [TonepeunocTs cBeTOBBIX BOJH. [lossgpuzanus ceera.
3.2 H3nyyeHnne u CieKTPbI 2
32,1 |38 Bunel uznydyenuii. Uctounuku cseta. CekTpol U
CIIEKTPaJIbHBIN aHAJIN3.
JlabopaTtopHas pabota Ne 8 «HabnrogeHue cruiontHoro u
JIMTHEWYATOTO CIEKTPOBY.
322 |39 [IIxana 377€KTPOMArHUTHBIX BOJIH.
4 OcHOBBI cHIENMAJTBHON TEOPUH OTHOCUTEJIBLHOCTH 3
4.1 OcHoBbI cienuaJbHOI Teopuu oTHOcUTeabHOCTH (CTO) | 3
4.1.1 |40 3aKOHbI 3JIEKTPOJUHAMUKN U PUHIUI
OTHOCUTENBHOCTH. [locTynaTsl TEOpUH OTHOCUTEIBHOCTH.
4.1.2 41 OCHOBHBIE CJIEICTBHS U3 TTOCTYJIATOB
TEOPUU OTHOCUTEIHHOCTH.
DJIEMEHTHI PENIITUBUCTCKON TMHAMUKHU.
413 [42 KonTponbHast pabota Ne 3 mo reme «OnTrka.»
5. KBanToBas ¢pusuka 17
5.1 CBeToBbIE KBAHTHI 4
5.1.1 |43 CaetoBbie kBaHTHI. DOTOPEKT.
512 |44 [Ipumenenne potordpdexra. @otonsl. KopmyckymnspHo-
BOJIHOBOM JTyaJIu3M.
5.1.3 |45 JlaBneHue ceeta. XMMHYECKOE JEHCTBHUE CBETA.
5.1.4 |46 Pemenue 3amayd o reme «CBeToBbIe KBAaHTHI. DOTOADDHEKTY.
5.2 ATomHas ¢pu3nka 3
52.1 |47 Ctpoenue atoma. OnbITel Pezepdopaa.




522 |48 KBanToBsie noctynarsl bopa. Moaens aroma Bogopoaa no
bopy.

523 149 Jlazepsl.

5.3 Du3uKa aTOMHOT0 s1Apa 8

5.3.1 |50 CrpoeHue aTOMHOrO siipa. SlaepHble CUiibl. DHEPTUs CBSI3U
ATOMHBIX SIJIEP.

532 51 PannoaktuBHOCTE. BUJIBI pailOaKTUBHOTO U3JTYUYEHUS.

533 |52 3akoH paMoaKTHBHOTO pacnana. [lepuon momypacnaza.

534 |53 MeToab! HaOIIOACHHUS U PETrHCTPALIUH 3JIEMEHTapHBIX
YaCTHI]

535 |54 HckyccTBeHHas: paIMOaKTUBHOCTbD. SIIepHbIE peakuu

53.6 |55 Henenue saep ypana. Llennas peakuus nenenus. SnepHbii
peaxTop.

5.3.7 |56 TepMmosinepHble peakiuu. [I[puMeHeHre s1epHO SHEPTUH.

538 |57 buonoruueckoe nelicTBUE PalMOAKTUBHBIX U3ITYUECHHH.

54 DJleMeHTAPHbIE YACTHIbI 2

54.1 |58 Tpu sTana B pa3zBuTuN GUKUKH 3JIE€MEHTAPHBIX
yacTull. OTKpBITHE MO3UTPOHA. AHTUYACTHIIBL.

542 |59 Kontponbras padota Ne 4 mo teme «KBanToBasi huszukay.

6. Crtpoenue Bcenennoit 6

6.1 CosaHeuyHasi cucrema. 2

6.1.1 |60 Bunumeie nrxeHus HeOecHBIX Tell. 3akoHbl Keruiepa.
Cucrema 3emis-Jlyna.

6.1.2 |6l ®usnueckas MpUpoa IIaHeT U Maibix Tea CoNHeHOoM
CUCTEMBL.

6.2 CouiHue ¥ 3Be3/1bl 2

6.2.1 [62 ComnHue.

6.2.2 63 OCHOBHBIE XapAKTEPUCTUKHU 3BE31. IBOJIOIHUA 3BE3L;
POXJICHUE, )KU3Hb U CMEPTH 3BE3/I.

6.3 Crtpoenue Bcesnennoi 2

6.3.1 |64 Mueunsiii [TyTs — Hama [anakTuka. [anakTuku.

6.3.2 65 Ctpoenune u 3Bomtonus BeeneHHo.

7. IToBTOpEHUE 2

7.1.1 | 66 Enunas dusnveckas kapTuHa Mupa

7.1.2 |66 Enunas ¢usnueckas KapTuHa MUpa
Pe3epB 3




