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IHosicHuTEeNLHAA 3aNIUCKA

®dwusuka. Paboune nmporpammel. [IpeamerHas TuHuUs y9€OHUKOB CEpUA
«Knaccuueckuit kype». Msikuiies ['.5 byxoBues.b.b10-11 knaccel: yueOHOe mocobue s
ob1eoOpa3oBar. OpraHu3alIlnin: 0a30BbIN " YTIIyOJICHHBIN
ypoBHu/A.B.Illatanuna. M.:IIpocsemenne, 2021,
[Ipu mnpoBegeHHM NPAKTHUYECKUX U JIAOOpPATOpPHBIX pabOT TIUIAHUPYETCs
MCIOJIb30BaHue IUPPoBoil maboparopun eHTpa «Touka pocTay.
Hcnonb3zoBanue oOopynoBanus «Touka pocta» mnpu peanusauuu gaHHoil OI1
MO3BOJIET CO3AATh YCIOBUS:

¢ JIA paCHIMPCHUA COACPIKAHNUA IIKOJIBbHOI'O (1)H3PI‘-I€CKOFO O6paBOBaHI/I$[;

e /IS MOBBIIICHUS TO3HABATCIILHOW aKTMBHOCTH OOYYArOIIUXCS B €CTECTBEHHO-
Hay4HOU 00JacTH;

e ]ISl pa3BUTUS JIMYHOCTU peOEHKa B mpouecce oOydeHHs (U3HKH, €ro
CIOCOOHOCTEH, POPMUPOBAHUS U YJIOBIETBOPEHHS COLMAIBHO 3HAYMMBIX UHTEPECOB U
MOTPEOHOCTEM;

e e s pabOThl C OJAPEHHBIMHU IIKOJBHUKAMHU, OpPraHu3alliil UX pPa3BUTHUS B
pa3INyYHbIX 00JacTIX 00pa30BaTENbHOM, TBOPUECKOU NEATEIBHOCTH.

Oobuwue yenu yueonozo npeomema.

* (opmupoBaHue y 00y4aromuxcs yBepEHHOCTH B IIEHHOCTH 00pa30BaHusl, 3HAUUMOCTH
(bU3UYECKUX 3HAHUM JIJIS1 KQXKJ0TO YeJIOBeKa HE3aBUCUMO OT €ro npodecCuOHAIbHOM
NeATEIIbHOCTH;

* OBJIaJICHHE OCHOBOTOJIAralOMIMMHU (PU3NUECKUMU 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U
TEOPUSIMU,  paclIMpeHre o0bEéMa  UCMOIb3YEeMbIX  (DU3UYECKUX  TOHSTHUH,
TEPMHUHOJIOTUHA U CUMBOJIMKH;

* npuoOpeTeHrue 3HAHUM O (QyHIAAMEHTAIbHBIX (U3UYECKUX 3aKOHaX, JIekKAIIUX B
OCHOBE COBPEMEHHOM (PU3NUECKON KapTUHBI MUPA, O HAN00JIee BAXKHBIX OTKPBITUSIX B
oOnacTu (PU3MKHM, OKA3aBIIMX OMPEIEISAIONIee BIUSHUE Ha Pa3BUTHE TEXHUKU U
TEXHOJIOTUU; TOHWMaHUe (PU3NYECKONW CYIIHOCTU SIBIICHUW, HAOIIOAAEMBIX BO
Bceneunnoi;

* OBJIaJICHHME OCHOBHBIMU METOJAMHU HAYYHOTO MO3HAHUS TPUPO/IbI, UCIIOIb3YEMbIMU B
¢usuke (HAOIIOJEHUE, OMUCAHWE, U3MEPEHUE, BBIIBIIKEHUE TUIIOTE3, MPOBEICHUE
DKCIIEPUMEHTA); OBJAJeHHE YMEHUsIMU 0OpalaThiBaTh JIaHHBIC JKCIEPUMEHTA,
OOBSICHSTh TMOJYyYCHHBIE PE3yJIbTaThl, YCTAHABIMBATH 3aBUCUMOCTU  MEXIY
bu3HUecKMMU BEJTMYMHAMY B HAOJF01aéMOM SIBIICHUH, JEJIaTh BHIBOJIBI,

* 0TpaboTKa yMEHHUs peniath GU3NIECKUE 3a]a4l PA3HbIX YPOBHEH CIIOKHOCTH;

* npuoOpeTeHHe: OmbITa pa3sHOOOpPa3HOW ACATETbHOCTH, OIbITA I[IO3HAHUS W
CaMOITO3HAHUs, YMEHUN CTaBUTb 3aJlauu, peliaTh MpoOeMbl, IPUHUMATH PEIICHUS,



UCKaTh, aHAJM3UpOBaTh M OOpadaThiBaTh HH(POPMAIMIO; KIIOUEBBIX HABBIKOB
(KJIIOYEBBIX KOMIIETEHIIHI), UMEIOIINX YHUBEpCaIbHOE 3HAUEHHE: KOMMYHUKAIUH,
COTpyAHMYECTBa, u3MepeHuil, 3(dekTnBHOr0 M 0€30MacHOr0 HCHOJIB30BAHUS
Pa3IMYHBIX TEXHUYECKUX YCTPOICTB;

OCBOCHHE CITIOCOOOB UCTIOIB30BAHUS (PU3MUECKUX 3HAHUH AJISl PEILICHHS IPAKTHUYECKUX
3a7a4, OOBSICHEHHUS SBJICHUN OKpY)KAIOLIeH JeHCTBUTEIBHOCTH, OOeCHeUeHus
0€30MMaCHOCTH KU3HU U OXPaHbl IPUPOIbI;

pa3BUTHE T[IO3HABATEIbHBIX MHTEPECOB, WHTEIUICKTYIbHBIX U  TBOPYECKUX
CIOCOOHOCTEH B Tpoliecce MpUOOPETEeHHs] 3HAHUM C MCMHOJIb30BAHUEM Pa3INYHBIX
MCTOYHUKOB MH(POPMAIIMH U COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTHI; YMEHHIA
GopMynupoBaTh U OOOCHOBBIBaTH COOCTBEHHYIO TMO3HMIIMIO IO OTHOLICHUIO K
¢u3udeckoil nHpopMaIy, NOIyIaeMoil U3 pa3HbIX HCTOYHHUKOB;

BOCIIUTAHUE YBAXKUTEIHHOTO OTHOIICHHS K YYEHBIM M HMX OTKPBITUAM, YyBCTBa
TOPJIOCTH 32 POCCUHCKYIO (PU3HUECKYIO HAYKY.

Onucanue mecma yueonozo npeomema 6 yueOHoOM njiane

JlanHast paGouas mporpamma 1o gu3suke /st 6a30BOro ypoBHS COCTaBJIeHA U3 pacuera 136
4acoB Ha JiBa roja ooydyeHus (mo 2 yaca B Hezento B 10 u 11 kimaccax)

I[Inanupyembie pe3yabTaThl

JlesitenbHOCTh 00pa30BaTENIbHON OpraHU3aIuU O0IIer0 00pa3oBaHus Mpu 00yYeHUH (HU3UKE
B CpEJIHEH IIIKOJIE JIOJDKHA OBITh HAaMpaBlieHa Ha JOCTHXKEHHUE OOYYAIOIIMMHUCS CIIETYFOIINX
JINYHOCTHBIX Pe3yJibTATOB!

YMEHHUE YIIPABIATH CBOEH MTO3HABATEIBLHON NEATEIbHOCTHIO;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
POTSHKEHUU BCEH KU3HH; CO3HATEIILHOE OTHOIIEHUE K HEMTPEPHIBHOMY 00Pa30BaHUIO
KaK YCJIOBHIO YCIEIIHONW MPOo(heCCUOHAIBHON U O0IIIECTBEHHOM e TEILHOCTH;
YMEHUE COTPYAHUYATh CO B3POCIBIM, CBEPCTHUKAMHU, J€TbMHU MIIQJIIETO BO3pacTa B
o0pa3oBaTenbHOM, Y4eOHO-UCCIEIOBATEIbCKON, TMPOEKTHOW W JpYrux BUIAX
NeATEIIbHOCTH;

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKH; OCO3HAaHWE 3HAYMMOCTH HAYKH, BJAQJCHUS JIOCTOBEPHOMU
uHpopMalel 0 mepeoBbIX JOCTHKCHUSAX U OTKPHITUSX MUPOBOM M OTEUECTBEHHOMN
HayKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOWUCTBE MHUpa M OOIIECTBA;
TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

YYBCTBO T'OPJIOCTH 32 POCCUMCKYIO (PUBHYECKYIO HAYKY, TYMaHU3M;

MOJIOKUTENILHOE OTHOIIEHUE K TPYAY, LIeJIeYCTPEMIEHHOCTD;



DKOJIOTUYECKas KyJIbTypa, OEpekHOe OTHOIIEHWE K POJHOW 3emiie, MPUPOTHBIM
6orarctBam Poccun 1 Mupa, TOHIMaHUE OTBETCTBEHHOCTH 33 COCTOSIHHE TPUPOTHBIX
PECYPCOB U Pa3yMHOE MPUPOONOIB30BAHKE.

MeTaﬂpe)IMeTHI)IMI/I pe3yjabTaTaMM OCBOCHHUA  BBIITYCKHHKaAMM CpCI[HCﬁ HIKOJIbI

IIporpaMMmesl 110 q)HSI/IKe SABJIAIOTCAL

- 0C80€HUe PeZYNAMUBHBIX YHUBEPCAIbHBIX YUEOHBIX 0CUCMBUIL:

CaMOCTOSITENIHO OTPEAEIATH LEIH, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIEC 3a]a4l
B 00pa30BaTENIbHOM ACSITENBHOCTU U KU3HEHHBIX CUTYalUsX;

OLICHUBATh PECYpPChl, B TOM YHUCJE BpEeMs W JIpyrM€ HEMaTepHUAIIbHBIE PECYPCHI,
HEO0OXOAMMBIE JUIS IOCTUKEHUS TOCTABICHHON paHee LIEIIH;

COTIOCTABJIATh MMEIOIIHUECS BO3MOXKHOCTH U HEOOXOJMMBIE JJIsi JTOCTHXKEHUS LENU
pecypcesl;

ONPENENATh HECKOJIBKO IMyTEN JOCTHKEHHUS ITIOCTABICHHOM LIEIIN;

3a/aBaTh IMAPaMETPbl U KPUTEPHUH, 10 KOTOPBIM MOYKHO OIPEACINUTh, YTO LENb
JOCTUTHYTA;

CONOCTABJIATH IIOJIYYEHHBIM pe3yJbTaT MACATENBHOCTH C IIOCTaBICHHOW 3apaHee
L[ETIBIO;

OCO3HaBaThb TOCJIEACTBUSA JOCTMIKEHUs IIOCTABICHHOM MLENM B JESATEIbHOCTH,
COOCTBEHHOMU KU3HH U KU3HH OKPYKAIOUIUX JIFOJIEH;

~0C60€HUE NnO3HA6ame/tbHblX YHUBEPCA/IbHBIX yueﬁnblx oelicmeuil:

KPUTHYECKH OIEHHUBATh U HHTEPIIPETUPOBATH HH(POPMAITHIO C PA3HBIX MMO3UITUI;
pacrio3HaBaTh ¥ (PUKCUPOBATh MIPOTHUBOPEUHS B MH(POPMAITMOHHBIX HCTOYHUKAX;
WCII0JIb30BaTh PA3IMYHBIE MOJEIBHO-CXEMAaTUUYECKUE CPEACTBA JJISI TPEACTABICHUS
BBISIBJICHHBIX B HH(GOPMAIIMOHHBIX HCTOUHUKAX ITPOTHBOPEUHIA;

OCYILIECTBIATh Pa3BEPHYTHIM MH(POPMAIIMOHHBIM IMOUCK M CTaBUTh Ha €r0 OCHOBE
HOBBIE (yueOHbIE U TTO3HABATEIbHBIC) 3a/1a4H;

MCKaTh U HaXOAUTh 0000IIEHHBIE CITIOCOOBI PEeIIeHUs 3a/1ay;

MPUBOJIUTH KPUTUYECKHUE APTYMEHTHI KaK B OTHOILIEHUH COOCTBEHHOTO CYXKJICHUS, TaK
Y B OTHOIIEHUHU JIECTBUM U CYXKJICHUMN APYrOro 4EIOBEKA;

aHaJIM3UPOBATh U MPEOOPA30BBIBATH MPOOJIEMHO-TIPOTUBOPEUMBBIC CUTYAIINH;
BBIXOJIUTh 32 PAMKH Y4€OHOTO MIpeMeTa U OCYIIECTBIATH IeJI€HANIPABICHHBIN TTOUCK
BO3MOKHOCTH IIUPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB JICUCTBUS;

BBICTpaMBaTh HMHAWBUIYAJIbHYIO  0Opa30BaTEIbHYIO  TPACKTOPHIO,  yUHUTHIBAs
OTPaHUYECHHS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

3aHUMAaTh pa3HbIe MO3WIMKA B TO3HABATEIHLHON NEATEIHHOCTH (OBITh YYEHUKOM U
yunteneM;  (opmymupoBaTh  0Opa3oBaTeIbHBIM  3alpOC M BBIMOJIHATH
KOHCYJIbTaTUBHBIE (DYHKIIMHA CAaMOCTOSITEILHO; CTaBUTh MPOoOIeMy U paboTaTh Haja €&
pelIeHrueM; yIpapiIsiTh COBMECTHOM MO3HABATEIHHOM AESITEILHOCTHIO U

NOIYUHSATHCS );

~0C60CHUE KOMMYHUKAMUBCHbLLX YHUBECDCAIBHbLX yueﬁubtx oelicmeuil:



* OCYIIECTBIISITH JCIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU
(xak BHyTpU 00pa30BaTeNbHON OpraHU3alluy, TaK U 3a €€ IpeeIaMu);

* TIpU OCYIIECTBICHUH TPYNIOBON pabOThl ObITh KaK PYKOBOAMUTEIEM, TaK M UJICHOM
MPOEKTHOI KOMaH/IbI B Pa3HBIX POJISIX (TEHEPATOPOM HAEH, KPUTHKOM,
MCTIOJIHUTEIIEM, MTPE3CHTYIOMUM | T. 11.);

* Ppa3BEPHYTO, JIOTUMHO W TOYHO HU3JaraThb CBOIO TOYKY 3pPEHHS C HCIOJIb30BaHHEM
a/IeKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3IKOBBIX CPE/ICTB;

* pacro3HaBaTh KOH(JIMKTOT€HHBIE CUTyallUd M TPEJOTBpallaTh KOHQIMUKTBI 10 UX
aKTUBHOM (a3bl;

* COIJAcOBbIBaTh IMO3WIMU YJICHOB KOMaHAbI B Tpolecce paboThl Haa OOIIMM
MPOAYKTOM/pEIICHUEM;

* TMPEeACTaBIATH MyOIUYHO Pe3yNbTaThl MHAWBUAYAIBHOW U TPYIIOBON JEATEIbHOCTH
Kak nepes] 3HaKOMOM, Tak U Mepe]] He3HAKOMOW ay TUTOpUEH;

* noa0uparh MapTHEPOB JUIsl JAEJTOBOW KOMMYHHUKALMM, HCXOAS U3 COOOpa)KeHUH
pe3yJIbTaTUBHOCTH B3aUMOJIEICTBHS, a HE JINYHBIX CUMITATUH;

* BOCHPUHUMATh KPUTHUYECKUE 3aMEUYaHHsI KaK pecypc COOCTBEHHOTO Pa3BUTHS,

*  TOYHO U EMKO (POPMYIHPOBATH KaK KPUTHUECKHE, TaK U OJ0OpHUTEIHHBIC 3aMEUaHUsI B
aZipec Ipyrux JIIOAEH B paMKax JIeJIOBOM U 00pa30BaTeIbHOM KOMMYHUKAIIMU, U30eras
IPU STOM JJMYHOCTHBIX OLICHOYHBIX CY>KJICHUH.

IIpenmMeTHBIMHU pe3yJIbTaTAMM OCBOCHHS BBIITYCKHUKAMH CPEAHEH HIKOJIBI IPOTPaAMMBI T10
(u3uKe Ha 6A30BOM YPOBHE SIBIISIFOTCSL:

* c(opMUPOBAaHHOCTh MPEJICTABICHUNA O 3aKOHOMEPHOM CBSI3W M TMO3HABAEMOCTHU
SABJICHUUN MTPUPOJbI, 00 OOBEKTUBHOCTH HAYYHOT'O 3HAHUS, O POJIU U MecTe (U3UKHU B
COBPEMEHHOM HAYyYHOUW KapTHMHE MUpa; NOHUMaHuE poju (GU3MKU B (HOPMUPOBAHUU
Kpyro3opa 1 (yHKIMOHAJIbHOM IPaMOTHOCTH YeJIOBEKa Ui PELIEHUS] MPAKTUYECKUX
3az1ay;

* BJAJICHHE OCHOBOIOJATAlOIUMHU (PUIUUECKUMHU TOHATHSIMH, 3aKOHOMEPHOCTIMH,
3aKOHaMU U TEOPUSMHU; YBEPEHHOE IMOJIb30BAHUE (PU3NUYECKOW TEPMHHOJIOTHEH U
CHUMBOJIMKOM;

* chopmMupoBaHHOCTh MpPEACTaBICHUN O (DU3UYECKON CYIUTHOCTH SIBJICHUN MPUPOJIbI
(MexXaHUYEeCKUX, TEIIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX ), BUJIAX MaTEPUU
(BemecTBo U MoJjie), IBMKEHUU KaK CIoco0e CYIIeCTBOBAHUS MAaTEPUH; YCBOCHHUE
OCHOBHBIX HJIEN1 MEXaHUKH, aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI O CTPOSHHUM BEILIECTBA,
AJIEMEHTOB JJIEKTPOIMHAMUKY U KBAHTOBOU (PM3WKH; OBJIAJICHUE TTOHSITHUITHBIM aImapaToM
Y CUMBOJIMYECKHUM SI3bIKOM (PU3UKH;
* BIAJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHMUS, WCIOJB3yeMbIMH B (PHU3UKeE:
HaOMIOZICHUE, OINWCaHHWe, W3MEPEHHE, OKCIEPUMEHT, BJIQJCHHE YMCHUSIMHU
o0pabaTbiBaTh pe3yjibTaThl HW3MEPEHUM, OOHApPYXUBATh 3aBUCUMOCTh MEXIY
(bU3UYECKUMU BETMUYNHAMH, OOBSICHSITH MTOJTYYEHHbBIC PE3YJIbTAThI U JeIaTh BHIBOIBI,



BJIAJICHUE YMEHUSIMHU BBIJBUTAaTh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAFOIINX
Gu3HUeCKNX 3aKOHOMEPHOCTEW W 3aKOHOB, MPOBEPSATh HMX JKCIEPUMEHTATHHBIMU
cpeacTBaMu, (PopMyIUpPys LI€JIb UCCIEIOBAaHMS; BIaJeHUE YMEHUSIMHU ONKMCHIBATh U
OOBSICHATH  CAMOCTOSITEILHO  IPOBEAEHHBIE  AKCIEPUMEHTHI, aHaJU3UPOBATh
PE3yNbTATHI MTOTYYCHHON U3 IKCIIEPUMEHTOB MH(GOPMAIINH, OITPEACIIATH
JIOCTOBEPHOCTH MOJYYEHHOT'O PE3yiIbTaTa;

yYMEHHE pelaTh MPOCThIC U CIOXKHBIE (PU3NIECKUE 3a]1auH;

chOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH IOJYYCHHBIE 3HAHUSA [JI1 OOBSCHECHHS
yCJIOBUH NMPOTEKaHUsS PU3MIECKUX SBICHUN B IPUPOJIC U JIS IPUHITHUS MPAKTHUYSCKUX
pPELIEHNI B TOBCEAHEBHOM KU3HU;

MOHUMaHHE (PUBMYECKUX OCHOB M TMPHUHIMIOB JAeHCTBUS (paboThl) MaIuH |
MEXaHHU3MOB, CPEJICTB MEPEIBIXKCHUS U CBSI3U, OBITOBBIX IPHUOOPOB, IPOMBIIILICHHBIX
TEXHOJIOTUYECKUX TPOIECCOB, BIUSHUA HMX HAa OKPYXAIOIIYI0 Cpely; OCO3HAHHE
BO3MOKHBIX MPUYUH TEXHOTCHHBIX U SKOJIOTMYECKUX KaTacTpod;

c(OPMHUPOBAHHOCTh COOCTBEHHOW TMO3UIMU 1O OTHOIICHUIO K (U3HYECKOU
uH(bOpMaIIH, MOTy4aeMO U3 pPa3HbIX HCTOYHUKOB.

IIpenmMeTHbIe pPe3yJbTATBI OCBOEHUS BBIMYCKHUKAMU CPEOHEH IIKOJIBI MPOTrpaMMBbl 10
¢du3uKe Ha YrITyOJIEHHOM YPOBHE JOJDKHBI BKIIIOUATh TPEOOBAHUSA K PE3yJIbTaTaM OCBOCHUS
0a30BOT0 Kypca U JOMOJHUTEIBHO OTPAKATH:

c(OPMUPOBAHHOCTh CUCTEMBl 3HAHMU 00 OOUIMX (PUINYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX W TEOpHUSX W MPEACTaBICHUN O nelcTBUM Bo BceeneHHoOW ¢u3znyeckux
3aKOHOB, OTKPBITBIX B 3€MHBIX YCJIOBHSIX;

0TpabOTaHHOCTh YMEHUS HCCIEA0BATh U aHAJTU3UPOBATh pa3HOOOpa3Hble (pusnueckue
SBJICHUSI U CBOMCTBA OOBEKTOB, OOBSCHATH I€OpU3NYECKUE SIBJICHUS U NMPHUHLIMUIIBI
pabOThI U XapaKTEPUCTUKU MPUOOPOB U YCTPOUCTB;

BJa/ICHUE METOJIaMU CaMOCTOSATEIbHOIO IJIAHUPOBAHUS U MPOBEACHUS (PU3NUECKUX
AKCIIEPUMEHTOB, ONMMCAHUSA U aHAIU3a IMOJYYEHHOM H3MEpUTENIbHON uHpopManuu,
ONIPENEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

cOPMUPOBAHHOCTh YMEHHUW MPOTHO3UPOBATh, AHAIU3UPOBATH M  OIICHUBATH
HOCIIEACTBUSI OBITOBOM M MPOU3BOJICTBEHHOM NEATEILHOCTH YEJIOBEKA, CBSI3aHHOU C
(U3HMUECKMMU TPOLECCAMHU, C TIO3ULUI IKOJIOTMYECKON 0€3011acHOCTH.

BocnuraTtesibHble pe3yJbTaThl :
B nmporecce npenogaBanus Kaxk10ro MpeMeTa U B YaCTHOCTH (PU3UKHU JOJIKHA
HETPEPBIBHO IPOBOJIUTHCS BOCIUTATEIbHASI padoTa.

1) UzyueHue GU3MKH MO3BOJISET PACIIO3HATH B SIBICHHUSX MIPUPOJIbI THATEKTHKY,
pa3BUTHE, IIEPEX0] KOJIUYCCTBEHHbIX H3MEHEHUI B KAYeCTBEHHbIe CKAYKH,
OTKPBIBATH CBSI3U U CXOJCTBA MEXKAY KpATHE HEMOXOKUMH C TIEPBOTO B3IJIsAa
SBJICHUSIMU M 3TUM yOexk/1aeT BO B3aUMOCBsI3U uX. OU3nKa MoMoraeT HaTH MMyTH
HE TOJIBKO K OOBSICHEHUIO SABJICHUM, TPOUCXOASIINUX B IPUPOE, HO U K
IPWIOKEHUIO UX B IPOMBIIIEHHOCTH (B MalllMHAX-ABUTATENSX U MaIlMHAX-

OpyIUsIX).



2) 3HaHwWs, TOTYYCHHBIE 1O (PHU3HKe; 00JIETYAr0T MOHMMAaHUE KHUT M CTAaTeH 10
¢du3MKe U TEXHUKE, a ITO Pa3BUBAET CTPEMIICHHE K MTPOJOJIKEHHIO CBOETO
o0pa3oBaHMsl, yBEPEHHOCTh B CBOMX CHUJIaX, TIOMOTA€T Pa3o0paThbcs B pa3IMuHbIX
npodeccusix 1 BEIOpaTh U3 HUX Ty, KOTOpas Hanboyiee COOTBETCTBYET

CITOCOOHOCTSIM.
3) U3zyuyenue ¢hpu3uKH CBSI3aHO C MPUMEHEHHUEM Pa3HOTO Pojia IPHUOOPOB,

3)

anmapatoB. OOpallleHre ¢ HUMU Pa3BUBAET YMEHbE M HABBIKH, UMEIOLTUE OOJIBIIOE
BOCIIUTATEIbHOE 3HaUeHHe. M3yuenne Gpusnuku, 0COOEHHO MpU HATUUUH
71a00paTOpPHBIX paboT, MPUYYAET K aKKYpaTHOCTH, K OOpAIIEHUIO C TOYHBIMU
WHCTPYMEHTAMH, K HAXOAYUBOCTH U YBEPEHHOCTH B CBOUX JCHCTBUSIX.

Copep:xanue

n/n

Ha3Banue pa3gena

KoauuectBO
JaCcOB

Conep:xanue yueOHOro pasaesia
OcHoBHbBIE H3y4YaeMbie BONPOCHI

KonTpoan
(mpakTu4ecKkue u
JabopaTopHbie
paodoTkl,
TBOpPYECKHUE U
NpOeKTHbIE
PadoThI, IKCKYPCHH

U 1p.)

10k

jnace (68 yacos, 2 yaca B

HeJ1eJ10)

1 Beenenue. ®usnka u 1
€CTECTBEHHOHAYYHbIN
METO/] TIO3HAHMUS
IIPUPOJIBI

1.1 | ®usuka n |1 dusnka — ¢yHIaMEeHTaNbHas
€CTECTBEHHOHAYYHBIN Hayka o npupoze. Hayunsiit meron
METOJI MO3HAHUS MO3HaHUA Mupa. BzanMocss3b
IPUPOIBI MEXTy (PU3UKON U JPYTUMH

€CTECTBEHHBIMU HayKaMU. MeTo bl
HAaY4YHOT'O UCCIIEI0BaHUs
(bu3NYECKUX SIBICHUU.
du3znyeckue BeIUINHBI.
ITorpemnoctu u3MepeHun
(U3UYECKUX BETUYHH.
MoaenupoBaHue SIBICHUN U
MPOLECCOB IPUPOBI.
3aKOHOMEPHOCTD U CITy4YalHOCTb.
PU3NYECKUE 3aKOHBI U TPAHUIIBI UX
npuMeHuMocTu. dusnueckue
TEOPUHU U MPUHIUIT COOTBETCTBUS.
Ponb 1 MecTo dusuku B
(hopMUPOBaHUN COBPEMEHHOM
HAay4YHOM KapTHHBI MUDPa, B




IIPAKTUYECKON ACSATEIbHOCTU
JIIOJIEN.
Pu3uka U KyJIbTypa.

MexaHuka 27

KunemaTtuka 7 MexaHnnyeckoe ABUKEHUE. Konrtponbnas
Cuctemsbl oTcuéTa. CKalasipHbIe U pa6ora Ne 1
BEKTOpHBIE (PU3UYECKUE «II0 TEME

BEIMYMHBL. MarepuanbHas TOUKa. | (KpneMaTHKa TOUKH
IToctynarenbHoe JBUKEHUE.
Tpaexropusi, yTh, IEPEMEILCHHUE,
KOOPJIHMHATA, MOMEHT BPEMEHH,

Y TBEPOTO TEJa»

JlaGopatopHas
IPOMEKYTOK BpeMEHH. 3aKOH

pabora No 1
OTHOCUTEJIbHOCTH JIBUKCHMUSL.

. «3yueHue
PaBHOMEpHOE NIPSIMOJIMHEWHOE
C JBUKCHUS

nBrxeHue. CKopocTb ) Tena,
PaBHOMEPHOTO MPAMOTMHEHHOTO | G1o1rieroro
JBYDKEHUS. YpaBHEHUE

TOPU30HTAJIbHA
PaBHOMEPHOTO JIBUKEHHUS.
I'paduku paBHOMEPHOTO a6
nBUxeHUs. CroodiceHue ckopocmell. abopaTopHai

pabota Ne 2

HepaBHOMEpHOE IBMKEHHUE.

CpenHsist ckopocTb. MTHOBEHHAs «Mzyuenue
CKOPOCTb. JIBYDKEHUS TeJja o

Vckopenue. PaBHOYCKOpEHHOE OKPYKHOCTH

JIBIDKEHUE.

VYpaBHEHHE PAaBHOYCKOPEHHOTO
nBrxkeHus. ['paduxu
PaBHOYCKOPEHHOTO JBMKEHHUS.
Csob00noe naoenue me.
Ycxopenue c60600n020 nadenus.
JIBi>keHHe 10  OKPYKHOCTH €
IIOCTOSIHHOM 110

MOJIYJTIO CKOPOCTBIO.
LleHTpOCTPEMUTEIBLHOE YCKOPEHHE.
Tlapamempor 0sudsicenuss HebecHbix
men.A6contomno meépooe meino.
Ilocmynamenvroe u epawjamenvroe
ogudicenue abCcoIom1Ho meeépoo2o meid.




Yenosas ckopocms, uacmoma u nepuoo
obpawenus.

2.2 | 3aKOHBI SBnenue nuepunu. Macca u cuia.
JTUHAMUKA NuepuumanbHble cCUCTEMBI OTCUETA.
HreroTona BzaumoneiictBue ten. CiaokeHUE CHIIL.

IlepBblil, BTOPO! U TPETHUI 3aKOHBI
HproroHa.

Ipunyun omnocumenvrocmu
Tanunen.l'eoyenmpuueckasn u
2eUOYEHMPUYECKAsl CUCeEMbl OMCYéma.

2.3 | Cunbl B 3aKOH BCEMUPHOTO TATOTCHUSI. KonTponbHas padora
MEXaHUKe ['paBuTaiMOHHAs MOCTOSHHAS. Ne 2 mo teme

Cuina tsoxectu. Cuna msasgcecmu Ha Opy2ux «/lunamuka. 3aKkoHbl

nnanemax. llepsas kocmuyeckast MexaHHKHA HbioToHa.

cKopochib. Cunel B MEXaHHUKE

Hsuoicenue Hebechblx men u CnymHuKos. Jlaboparopuast

Bec u HeBeCcOMOCTb. pabota Ne3

Cubl ynipyroctu. 3akoH ['yka. «IﬁaMepeHHe

Cuitbl TpeHuUsL. FHECTROCTH
IPYKUHBDY
JlaboparopHas
pabora Ne 4
«3mepenue
koo Punmenta
TpEeHUs
CKOJIBXKEHUS»

2.4 | 3aKkoHBI Nmnynec Tena. Umnymnbe cuiel. 3akoH JlaboparopHas
COXpPAaHEHUS B COXpaHEHUs UMITyJIbca. PeakTuBHOE pabota Ne 5
MEXaHUKe JIBIJKECHHE. «M3y4yeHue 3akoHa

Pabora cuiel. MOIIHOCTS. COXPaHCHHUA 3
Kunernueckas sHeprus. MCEXaHTICCKON
PaOora cuisl Tsoxectd. [loTeHnnansHas SHEPTUH.»
SHEPTHUs TeJla B TPAaBUTAI[MOHHOM IIOJIE.

PaGota cuibl ynipyroctu. [lotennuanbaast

SHEPTHUsl ynpyro e(GopMUpOBAHHOTO Tea.

3aKOH COXpaHEHUsI MEXaHUYECKOMN

SHEPTUH.

2.5 | Cratuka PaBHOBeCcHE MaTepuaIbHOW TOYKU U JlaGopaTopHas
TBEpOTO Tena. Buabl paBHOBECHS. pabotaNe 6
VYcnoBust paBHOBecUs. MOMEHT CUIIBIL. «3yuenune

paBHOBECHS TeJia MoJ
JIEUCTBUEM

HECKOJBKHUX CHID»




2.6

OCHOBBI 2
THUIPOMEXAHUKU

Jasnenmne. 3akon Ilackans. PaBHOBecue
XKUJKOCTH U Ta3a. 3aKOH Apxumesa.

[InaBanwue Ten.
Jsuoicenue scuokocmu. 3axon bepuynnu.
Ypaenenue bepuynnu.

ITonsenenue 1
WUTOTOB U3yUYEHUS
TEMBI

KonTtponbHas padora
Ne 3 o Teme
«3aKOHEI

«MexaHukay

COXpaHEHUs B
mexannke. CtaTuka

MonekynsipHas ¢pu3mka u
TepMOJIUHAMUKA
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3.1

OcHOBBI
MOJIEKYJIIPHOKUHETUYECKON
teopuu (MKT)

2 MonekynspHO-KMHETUUECKAs
teopusi (MKT)

CTPOCHMs  Bemecrtsa M €€
AKCIEPUMEHTAJIbHBIE
JIOKa3aTelIbCTRA.

BpoyHOBCKOE IBHKEHHE.
Temneparypa u TEIIOBOE
paBHoBecue. [Hkanel [enscus u
KenbBuna. AOcoiroTHas
TeMIlepaTypa Kak Mepa CpeHen
KMHETUYECKON SHEPrUuu
TEIJIOBOI'O ABMKCHHS YACTHI]
BCILIECTBA.

Cuiibl B3aUMOJICMCTBUSL MOJIEKYIT
B Pa3HBIX arperaTHbIX
COCTOSIHUSIX BEIIECTBA.

Mojenb «uaealbHBIN ras.
JaBnenue raza. CBs3b MEXIy
JaBJIEHHEM u cpenHen
KUHETHUYECKON SHEpruen
MOCTYNATEIbHOIO  TEIJIOBOTO
JIBIKCHUS MOJIEKYJI
HCalIbHOIO rasa.

OcHoBHOE yYpaBHEHUE
MOJIEKYJIIPHOKMHETHYECKOM
TEOPHH UJICATILHOTO Ta3a.

3.2

ypaBHeHI/IC COCTOsHHA ra3a

5 VYpaBHEHHE COCTOSHUSA
UJeanbHOro rasa.
YpaBHenue Menzeneena-
Knaneiipona. M3onpoueccsl.
I"a30BbIE 3aKOHBI.

JlaGopatopHas
pabotalNe7
«KCIeprUMEeHTaJIbHA
s IPOBEpPKA 3aKOHA
I'eit-JIroccaka»

3.3

B3anMHbIe ipeBpanieHns
KUJKOCTH U Tasza

1 B3aumnurbie MIPEBPALLECHUS
JKUJIKOCTH " rasa.
Hacrwimennnie "




HEHACHIIICHHBIC naphl.
Haesnenue nacviuwennozo napa.
Kunenue. Brasxxcnocms 6030yxa.

3.4

JKunkoctu u TBepbIC TEIa

2 Mopaenb CTpOCHHS YKUIKOCTH.

IToBepXHOCTHOE HATSKEHUE.
Cmauusanue u necmavueanue.
Kanunnapuo.

Kpucrannmaeckue u amopHbie
tena. Mooeno cmpoenus
meépovix men. Mexannueckue
CBOWCTBA TBEPIBIX TEI.
JKunkue Kkpucrauibl.

3.5

OCHOBEI TEPMOANHAMHUKN

7 Buyrpennss sHeprus.

TepMoauHamMuyeckasi cucrema u
€€ paBHOBECHOE COCTOSIHUE.
Pabora u Temnonepeaaya Kak
CrocoObl U3MEHECHHUS
BHYTPEHHEHN YHEPTUU.
KosnuecTBo TENMNOTHI.
Tenno€MKOCTb. Da3zoevie
nepexoowi. VYpaBHeHue
TeruioBoro Oananca. [lepBblit
3aKOH TEPMOJUHAMUKH.
AnmabaTHBIA MpoI1iecc.
HeoOpatumocTh TemmoBbIxX
MPOLECCOB. Bmopoti 3aKoH
MepMOOUHAMUKU U €20
cmamucmuyeckoe moJiKo8aHue.
[Tpeobpa3oBaHus SHEPTUU B
TETJIOBBIX MallluHax. [{uxn
Kapno. KI1]] TennoBbIX MalIvH.

KonTponbhas
pabota Ne 4 1o Teme
«MounekynsipHas
busuka u
TEPMOIUHAMHKA

OCHOBBI
AIIEKTPOIUHAMUKH
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DNeKTpOoCTaTUKA

DNeKTpUYEeCKUil 3apsii. 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3apsaa. IIEKTPUUECKOE
B3auMoieiicTeue. 3akon Kynona.
brusxoodeticmsue u oanvrooeticmsue.
Harmpsix€HHOCTh ¥ MOTEHIIHAT
AIEKTPOCTATUYECKOIO OIS, CBS3b MEXKY
HUMU.

JInHuy HanpsKEHHOCTH U
AKBUTIOTCHIMAIbHBIC TTOBEPXHOCTH.
[TpuHIUTT CyMEPIIO3UITUH DIIEKTPUUECKIX
nosie. Pa3HocTh MOTEHIMANIOB.
1IposooHuku u ousnexmpuxu 6
9NIeKMpU4ecKom noJe.

DneKkTpuueckas EMKOCTb.

Konnencarop. Suepeus snekmpuueckoco
nos.

KonTposnbnas pabora
Ne5 mo Teme
«INEKTPOCTATUKAY»




4.2 | 3aKoHBI 7 [TocTostHHBIM 3nekTpuyeckuid ToK. Cuia KonTponpHas pabora
MOCTOSIHHOT'O TOKa toka. Conpotusinenue. [locaenoBarensnoe Ne 6 o Teme
U MapajuieIbHOE COSAMHEHHS «3aKOHBI
POBOIHUKOB. PaboTa u MOIIHOCTh ToKa. | NOCTOAHHOTO TOKa»
3akon J[xoyns/lenna. Jlabopatropas
Onekrpoasuxkyias cuina (3C). pabora Ne 8
3aKoH OMa [T IOMHOI «IIocnenoBarenbHOE
ANEKTPUYECKOMN LIETIH. 1 [apalicibHoC
COCIMHEHUS
MIPOBOHHUKOBY
JlaboparopHas
pabora Ne 9
«M3mepenne D/1C n
BHYTPEHHETO
COTNPOTUBIICHUS
UCTOYHUKA TOKA.)»
4.3 | DnexTpudecKuii 5 DNeKTpOHHAas IPOBOJAUMOCTb METAILIIOB. KontponbHas padora
TOK B Pa3JIMYHBIX 3aBUCHUMOCTh COTPOTUBIICHUS Ne 7
cpenax MIPOBOJIHUKA OT TEMITEPATypPHI. «DJIEKTPUICCKUT
Csepxnposooumocme. TOK B Pa3JIMYHBIX
DIIeKTPUUECKUI TOK B | cpenax»
noxynpoBoguukax. CoOCTBeHHas U
npuMecHas MIPOBOJIUMOCTH. p-n-
nepexon. [lonynposoonukoswiii  0uoo,
MPAH3UCTMOP. Ilonynpogoonuxogule
npubopbi.
DIIeKTPUUECKUI TOK B
ANEKTPOJIUTAX. DIeKMPOIU3.
DJIEKTPUUYECKHUI TOK B BAKyyMe U raszax.
Inazma.
Peseps 3
11 kaacc (70 yacos, 2 yaca B HeJleJI10)
1. | OcHoBBI 9
AIIEKTPOINHA-
MMHKH (nponomkeHue)
1.1 | MaruutHoe none | 5 MarautHoe  mone.  Muaykuwus JlaGopatopHas
MarHuTHOTO TIOJIAL. Bexkrop pabotaNe 1
MarHuTHOM UHAYKIIWH. «Habmonenue
JleficTBue MarHUTHOTO TOJIS Ha JIENCTBUSA

IIPOBOJHMK C TOKOM M JIBUXKYLIYIOCS
3apSOKEHHYIO YacTHILY.

Cuna Amnepa. Cuna Jlopenua. IIpasuiio
JeBOM pykH. MarHuTHbIE CBOMCTBA
BellecTBa. Macnumnas 3anuco
ungopmayuu.

DnekmpousmepumenvHvie NPUOOPbL.

MAar"duTHOTIO ITOJISA Ha
TOK»




1.2 | DnextpomarnuTHas | 4 SIBnenne anekTpoMarHutHoi | JlabopatopHas
WHIYKIUS AHAYKIWH. MarauTHbII MOTOK. | paboTa Ne 2
IIpaBuio Jlenua. 3akoH | «M3yueHue
3JIEKTPOMATrHUTHOMN UHIYKIUU. | IEUCTBUS SIBICHUS
ONEKTPOMAarHUTHOE TIONIE. Buxpesoe | 31eKTPOMarHUTHOM
NeKmpuiecKoe UHAYKLIUU.
noze. IIpakTuyeckoe NpuMeHEHHE
3aKOHA JIEKTPOMAarHUTHOU KoHTposbHas paboTa
UHAYKIUU. Bosnuxknosenue 3/C No 1 o Teme
UHOYKYUU 8 OBUNCYWUXCS NPOBOOHUKAX. | «MarauTHoe ToJIe.
SIBneHue caMOMHIYKIINH. DneKTpoMarHuTHast
WNHIyKTUBHOCTS. WHIYKIUS)
DHeprust MarHUTHOTO TOJISl TOKA.
Duepeus 31eKmpoMacHUMHO20 NOJA.
2. | Mexanuueckue 17
KoJieOaHus
2.1 | MexaHuueckue 3 MexaHndeckue KojieOaHusl. JlaGopaTopHas
KoJieOaHus CBoOOIHBIC KOJICOAHNS. pabota Ne3
MareMaTnyecKuil ¥ NpyKUHHBIN «Onpenenenne
MasTHUKH. [IpeBpaieHus SHepTun Ipu | YCKOPEHUS
Kose0aHusAX. AMIUIUTY/A, IEPUOI, CBOOOTHOTO
yacToTa, (ha3a KoseOaHHi. najeHus Mpu
BeiHyX1eHHBIE KOJIeOaH s, pe30HAHC. MTOMOIIM MasTHUAKA.)
2.2 | DneKTpoMarHuTHeIe | 6 DJeKTpOMarHuTHbIE KOJeOaHu .
KoseOaHus KonebaTenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KosieOanus1. Aemoxonebanus.
Buinyswcoennvle anekmpomacnummuole
KONeOaHUs.
IlepeMeHHBIN TOK.
Komnoencamop u kamywxa 6 yenu
nepemenno2o moka. Pezonanc 6 yenu
nepemMeHH020 MOoKd.
Onemenmapnas meopusl
mpancghopmamopa.llpouszsoocmeo,
nepeoaua u nompeobieHue
INeKMPULECKOU IHEPSUL.
2.3 | Mexannueckue 3 MexaHnuyeckne BOJIHBI.
BOJTHBI [Toriepeynple 1 POIOIBHBIC
BOJIHBI. DHEPTHsI BOJIHBL.
Hnmepghepenyus u ouppaxyus
60J1H. 3BYKOBBIE BOJIHBI.
2.4 | DnekTpoMarHuTHbIE | 5 DNEKTPOMarHuTHOE MOJIeE. KonTtponsHas pabora
BOJIHBI DIIeKTPOMArHUTHBIC BOJIHBI. Ne 2 o Teme

BI/IXpeBOC QJICKTPHUYCCKOC II0JIC.
Ceoticmea INIEKMPOMACHUNIHBIX 6OJIH.
I[I/IaHaSOHBI SJICKTPOMArHUTHBIX

«Konebanusa u
BOJIHBI»




U3JIy4CHUM U UX IIPAKTUYECKOE
IIPUMEHEHHE.
Ipunyunvl paouocesasu u menesuoeHusl.

3. | Onruka 13
3.1 | CBetoBbIe 11 ['eomeTpuyeckas onTuka. JlaGopaTopHas
[Ipsamonuneitnoe
BOJIHEI. pacnpocTpaHeHHE CBeTa B OIHOPOAHOM | pabora Ned
['eomerpuueckast cpezie. 3aKOHBI OTPaKEHHUs W NperaomieHus | «M3mepenwue
U BOJIHOBas ceera. IlomHoe OTpa’XCHUC. Onruueckue moxKasareias
ONTHKA prOOpBI. TIPENOMIIEHHS
BonHoBeI€ cBOMCTBaA CBETA. CTEKJIa»
Cxkopoctb cBeta. MHTepdepenuus ceera. JlaboparopHas
KorepentHoctb BoH. Jludpakius ceera. pabora Ne 5
[Tonspuzanus cera. Jucnepcus cBera. «Onpenenenue
[IpakTueckoe IIPUMEHEHNE ONTHUYECKOMN CUJIBI U
AJIEKTPOMATrHUTHBIX U3TyICHHM. ¢dokycHOTO
paccTosHus
cobuparomei
JIMH3BD)
JlaGopaTopHas
pabota Ne 6
«Ornpenenenue
JUTMHBI CBETOBOM
BOJIHBI»
JlaGopatopHas
pabota Ne 7 «Oyenxa
uHgopmayuonuHol
emkocmu
komnaxmoucka (CD»
3.2 | U3nydenue u 2 Bunel n3nydenuii. IctouHukm cBera. JlaGopatopHas
CIICKTPBI Cnextpbl.  CrnexkTpaibHBIH  aHAIU3. pabota Ne 8»
TennoBoe wusnyuenue. Pacnpeodenenue «Habmonenue
9Hepeuu 8 cnekmpe aOCoaOMHO YEPHO20 CIUIONIHOTO 1
mena. JUHENYaToro
[Ikasa 3J1eKTPOMAarHUTHBIX BOJIH. CIICKTPOB»
Habmtoienue crekTpos.
4 OcHoBBI 3
ClieIMaIbHON
TEOPHH

OTHOCHUTCIIBHOCTHU




3.1

OCHOBBI
crernuaabHOM
TEOpUHU
OTHOCHUTEIILHOCT

u (CTO)

Ipuuuner nosenenus CTO.

[Toctynatel CTO: MHBapMaHTHOCTb MOJYJIS
CKOPOCTHM CBe€Ta B BaKyyme, IPUHIHII
OTHOCHUTEJIbHOCTU DUHILTEHHA.
Ilpocmpancmeo u 8pems 6 cneyuanbHou
meopuu OMHOCUMENbHOCMU. DHepeUus U
umMnyve c0600nouU wacmuyvi. CBS3b
MaccChl U JHEPTHH CBOOOTHON YaCTUIIBI.
DOHeprus NoKos.

KBanToBas
buznka
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5.1

CBeTOBBIE
KBAHTEHI

Ilpeomem u 3a0auu K8aHMoOBOU PUIUKU.
I'unote3a M. I1nanka o KBaHTax.
®otordpdext. PoTOH.

VYpaBHenue A. DUHILITEHA AJIsT
doTtorddekra.

Onvimur A.I'. Cmonemosa.3axombl

domosppexma.

KopnyckynspHo-BOJIHOBOM

nyanusM. JJugppaxyus

271eKkmpoHo8. J|aBIeHuE CBeTA.

Omneitet [1.H. Jlebenesa u C.1. BaBuiiosa.
CooTHoIIIeHHE HEONPeAeIEHHOCTEN
['eitzenOepra.

5.2

AtoMHas pusnka

OmnsiThl Peszepdoppaa. [Tnanerapnas Mmonenb
cTpoeHus aroMa. OObsICHEHUE JINHENYATOTO
CIIEKTpa BOJOPOJa HA OCHOBE KBAHTOBBIX
noctyinaroB bopa.

Cnonmannoe u GblHYICOEHHOU3NYYeHUe
ceema. Jlasepol.

5.3

duznka
aTOMHOTO si7pa

CocraB 1 cTpoeHHEe aTOMHOTO si/1pa.
N3otonsl. SnepHsie cuibl. Obmennas
MOOeb 0epHO20 83AUMOOEICNBUSL.
Jedext maccbl W 3HEprus CBS3M sApa.
PannoaktuBHOCTE. BUABI paiioaKTUBHBIX
IIPEBPALICHUI aTOMHBIX

anep. Paouoakxmusnoe usnyuenue, npasuna
cMeujeHusl.

3aKOH  PaJUMOAKTHUBHOTO  pacmaja.
Metobl HaOMIOAEHNUS U PETUCTPALIUH
AJIEMEHTApHBIX YaCTHII.

SnepHble peakuy, peakluu A€ICHUS U
cuHTe3a. LlenHas peakuus neneHus saep.
AHoepnas snepeemuxa. TepMosiiepHbIi
CUHTE3.

[Ipumenenue saepHoO

sHeprun. buonozuueckoe oelicmeaue
PAOUOAKMUBHBIX U3TYYEHUI.




5.4 | DnemeHTapHbIe DneMEeHTapHbIE YaCTULIBI. KonTtponsHas padora
YaCTHUIIbI OyHAaMEHTAJIbHBIE B3AUMOECHCTBUS. Ne 4 o Teme
Y ckopuTENnH 3I€MEHTAPHBIX YaCTHII. «KBanToBas
duzuKa»
6. Crtpoenue
Bcenennon
6.1 | Conneunas Buoumvie dsusicenus nebecnvix mei. 3axomsi
CHCTEMA. Kennepa.
ConHeyHasi cucTema: IIaHeThl U Majible Tena,
cucreMa 3emuist-Jlyna.
lNanaktuka. CoBpeMEeHHbIE TTPEICTABICHUS O
CTPOCHUH U 3BOIIOLMHU BeeneHHOo.
6.2 | ConHile u 3Be31bl Crpoenne u sBomronusi ConHIIA W 3BE3N.
Knaccudukanus 38€31. 3BE36I U UCTOYHUKH
WX DHEPrUHU.
6.3 | Crpoenue Jpyeue eanakmuxu.
Bcenennon IlpocmpancmeennogpemeHntbvle macuimaosl
Haobaoaemot Beenennoii. [lpumenumocmso
3aKOH08 Pu3UKU 0151 00BACHEHUSL NPUPOILL
KOCMUYECKUX 0OBEKMO8.
Témnas mamepusi u mMEMHAS IHEPIUSL.
7. [ToBTOpEHME
Pezeps
TemaTHueckoe IJIAHUPOBAHUE
Ne Ha3Banue pa3aena Kounu | [limanupyemblie pe3yabTarbl (MpeAMeTHbIE)
n/n eCcT-BO
4acoB
10 knacc (684acos, 2 yaca B HeeII0)
1 BBenenne. ®duszuka u |1

€CTECTBEHHOHAYYHBIN
METOJ [TO3HAHUSA
IIPUPOJIBI
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®dusuka u
€CTECTBEHHOHAYYHBIN
METOZ [TO3HAHMS
IIPUPOJIBI

OOBSICHATh Ha KOHKPETHBIX MTPUMEPaxX poJib U MECTO (PU3UKH
B (hpopMUpOBaHUYU COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B
Pa3BUTUU COBPEMEHHBIX TEXHUKHU U TEXHOJIOTUH, B
MPAKTUYECKOM IeSITEILHOCTH Jt0JIeH. JleMOHCTpHpOBaTh Ha
IpUMeEpax B3aUMOCBSI3b MEXAY QU3UKON U APYTUMHU
€CTECTBEHHBIMHU HAYKaMHU.

Bocnpoun3BoauTh cxeMy Hay4yHOTr'O I103HaHUS, IPUBOAUTD
IIpUMEpHI €€ UCnoib30BaHus. JlaBaTe onpeneneHue NOHATHI
U pacrio3HaBaTh UX: MOJIEJb, HAyYHAs TUIIOTE3a, (U3NIecKas
BEJIMYKHA, (PU3NYECKOE SABJICHUE, HAYYHBIN (aKT,
buznueckuit 3aKoH, pU3nvecKas TeOpUs, MPUHIIUII
COOTBETCTBHUSI.

O060CcHOBBIBaTh HEOOXOIMMOCTh UCIIOJIb30BAHUS MOJIETICH JIJ1st
onucanus pusnyeckux siBIeHUH u npoueccos. [IpuBoanuTh
IIPUMEPBI KOHKPETHBIX SIBJICHUH, IPOLECCOB U MOJEIEH AJIs
UX OIHCAHMUS.

[TpuBoANTE pUMEpPHI (pU3NYECKUX BenuunH. DopMyarpoBaTh
¢u3nyecKue 3aKOHbl. YKa3bIBaTh I'PAHULBI IPUMEHUMOCTH
(bu3MYECKUX 3aKOHOB.

[TpuBOIUTH IPUMEPHI UCTIOIB30BaHUS (PUINUECKUX 3HAHUI

B JKUBOIIUCH, APXUTEKTYpE, JE€KOPATUBHO-TIPUKIIATHOM
HCKYCCTBE, MY3bIKE, CIIOPTE.

Oco3HaBaTh LIEHHOCTh HAYYHOI'O IIO3HAHUS MUpa JJIs
YeJI0BEYECTBA B 1IEJIOM U JUISI KAXKA0T0 YeJIOBEeKa B
OTJIEIbHOCTH, Ba)KHOCTb OBJIa/IEHUSI METOJJOM Hay4HOT'O
MIO3HAHUS /7S IOCTHKEHUS ycIiexa B JIIoOOM BHJIE
IPAaKTUYECKOM 1eATEIbHOCTH.

['oTOBUTH Mpe3eHTaluu U COOOILEHUS IO U3YUYEHHBIM TeMaM

(BO3MOYKHBIE TEMBI ITPEJICTABIICHBI B yUCOHHKE).

Mexannka

27

Kunematuka

JlaBaTh ompeeicHre MOHATHI: MEXaHUYeCKOe JIBFKCHUE,
MOCTYTATEILHOE IBUKCHIE, PABHOMEPHOE JIBWKCHHE,
HEPAaBHOMEPHOE JIBI)KCHUE, PABHOYCKOPEHHOE JIBUKCHHE,
JBUKEHHE 10 OKPY>KHOCTH C TTOCTOSIHHOM CKOPOCTHIO,
cUCTeMa OTcuéTa, MaTepualbHas TOUKa, TPACKTOPHS, MyTh,
nepeMenieHne, KOopIuHaTa, MOMEHT BPEMEHH, IPOMEKYTOK
BPEMEHH, CKOPOCTh PABHOMEPHOTO JABM)KCHUS, CPETHSS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh, YCKOPEHHE,
[EHTPOCTPEMUTENBHOE YCKOPEHHUE.

Pacnio3naBaTh B KOHKPETHBIX CUTYaIUsAX, HAOMIOAaTh
SIBJICHUSA:

MEXaHHUIECKOE JIBIKEHUE, ITOCTYIATeIbHOS JIBIKEHUE,
paBHOMEPHOE JIBHKCHHE, HEPABHOMEPHOE JIBFKCHUE,
PaBHOYCKOPEHHOE JIBIKEHUE, OBUNCEHUE C YCKOPEHUEeM
6800001020 nadeHus, TBUKEHUE 110 OKPYKHOCTH C
MMOCTOSTHHOM




CKOPOCTBIO.

Bocnpon3BoauTh SBIICHUS: MEXaHUUECKOE JIBHKEHUE,
PaBHOMEPHOE JIBI)KCHHE, HEPAaBHOMEPHOE JIBH)KCHHE,
PaBHOYCKOPEHHOE JIBIXKEHUE, O8UIICEHUE C YCKOPEHUEeM
€80000H020 nadenusl, TBUKEHUE 10 OKPYKHOCTH C TTOCTOSTHHOM
CKOPOCTBIO JISI KOHKPETHBIX TEJl.

3ajaBaTh CUCTEMY OTCUETA JIJIsT ONTUCAHUS JIBHIKEHUS
KOHKPETHOT'O TeJa.

Pacro3naBate cuTyanum, B KOTOPBIX TE€JIO MOXKHO CYUHTATh
MaTepUalIbHOU TOYKOM.

OnuceiBaTh TPACKTOPUU JIBMDKCHHS TEJ, BOCIPOW3BOIMTH
JBUKEHHUE U IPUBOIUTH IPUMEPHI TEJ, UMEIOIIUX 33JaHHYIO
TPACKTOPHIO JIBUKCHHUS.

OrnpenensaTh B KOHKPETHBIX CUTYaIUsX 3HAUYCHUS

CKAJIAPHBIX (PU3NYECKUX BETUYMH: MOMEHTA BPEMEHH,
MIPOMEKYTKA BpEMEHH, KOOPAWHATHI, ITyTH, CPEAHEH

ckopocTd. HaxoIuTe MOIyb ¥ MPOEKIIUU BEKTOPHBIX
BEJIMYUUH, 8bINOJHAMb OClCEUs YMHONCEHUs HA

YUC0, CIIOKCHHUS, bIYUMAHUSL BEKTOPHBIX BEITMYHH.
OnpenensaTh B KOHKPETHBIX CUTYAIUSX HAMPABICHHUE, MOIYJb U
MPOSKIIMH BEKTOPHBIX (PH3UICCKUX BEIMYMH: TICPEMEIICHHSI,
CKOPOCTH PaBHOMEPHOTO JABHKEHUS, MTHOBEHHOW CKOPOCTH,
YCKOPEHUS, IICHTPOCTPEMHUTEILHOTO YCKOPEHUSI.

[TpuMeHsTh 3HaHUS O IEHCTBUSAX C BEKTOPAMH, IOTy4YEeHHbIC Ha
ypokax reomerpun. CKiadvleamv U GblUUMAMb GEKMOPb
nepemewjenHull u CKOpocmetl.

Buissnams ycmotiuugvle nogmopsirowuecst cea3u Mexcoy
BENUYUHAMU, ONUCBLLBAIOWUMU MEXAHUYECKOE

osudicenue. Fcnonv3oeamo paznuunvie 31eKmMpoHHble PecypCbl
OJ151 NOCMPOEHUSL IKCNEPUMEHMATbHBIX SPAPUKOE U UX
obpabomku. Ycmanaenusams GuuyecKull CMuiCl

K03 puyuenmos nponopyuoHaIbHOCMU 8 GbLAGIEHHBIX

CBA35X, 8 pe3yibmame Noy4yams Hogvle usuueckue
senuuunsl. Pabomams 6 nape, epynne npu 6blnojiHeHuu
UCCIe008aAMENbCKUX 3A0aHUL.

Oyenusamov peaibHOCMb 3HAYEHUL NOJIYYEHHbIX UUYECKUX
BENIUYUH.

Braoemw cnocobamu onucanus 08udsicenuss: KOOPOUHAMHBIM,
BEKMOPHBIM.

3anuchIBaTh YpaBHEHUS PABHOMEPHOTO M PAaBHOYCKOPSHHOTO
MEXaHHYECKOTO ABIKeHUs. COCTaBIATh ypaBHEHUS
PaBHOMEPHOTO W PABHOYCKOPEHHOTO MPSIMOJTMHEHHOTO
JBUKEHHS B KOHKPETHBIX CUTyarusax. OnpeaensiTh o
YPaBHEHUSIM MTapaMeTPhI JTBUKCHHSL.

[TpuMeHSITh 3HAHHS O TIOCTPOSCHUH M YTCHUH IPa(pHUKOB
3aBHCHMOCTH MEXKy BeTUIHMHAMH, TIOJTYYCHHBIC Ha YPOKax
anreOpel. CTpOuTh rpaduK 3aBUCUMOCTH KOOPIHMHATHI
MaTepHUaIbHOW TOUYKH OT BpeMEHU JBIDKEHU. OTpeessaTs 1o
rpaduKy 3aBHCHMOCTH KOOPJIWHATHI OT BpEMEHHU XapakTep
MEXaHHYECKOTO JIBFKCHUS, HAUYAITbHYIO KOOPIMHATY,




KOOpJMHATY B YKa3aHHBIA MOMEHT BpEMEHH, H3MEHEHNE
KOOPJMHATHI 32 HEKOTOPBIN MPOMEKYTOK BPEMEHH, MPOEKIUIO
CKOPOCTH (/151 pABHOMEPHOTO MPSMOJIMHEHHOTO JIBUKECHHUS).
Onpenensts no rpaduKy 3aBUCUMOCTH MTPOEKIIMHA CKOPOCTH OT
BPEMEHH XapaKTep MEXaHUYECKOTO JIBUKEHUS, POCKITHIO




HA4aJIbHOM CKOPOCTH, MMPOEKINI0 YCKOPEHUSI, U3MEHEHNE
KoopanHaThl. OnpenensaTs no rpaguky 3aBUCUMOCTH ITPOEKINH
YCKOpPEHUS OT BPEMEHH XapaKTEp MEXAaHUYECKOTO IBHIKEHUS,
U3MEHEHUE IIPOEKIIUU CKOPOCTH 3a OIIPENEIEHHBIN
IIPOMEXYTOK BPEMEHH.

JlaBatp ornpeseneHue NOHATUN: aOCOIOTHO TBEPAOE TEJNO,
HOCTYINATENbHOE U BpaIlaTeJIbHOE ABHIKEHHSI aOCOIIOTHO
TBEpAOro Tena. Pacrio3HaBaTh B KOHKPETHBIX CUTYalUsX,
BOCIIPOU3BOANTE M HAOIIOAATh NOCTYNATEIbHOE U
BpalllaTeIbHOE ABMXKEHUS TBEpAOro Tena. [I[puMensaTs Moenb
a0COIIOTHO TBEPOTO TeNA AJIs ONUCAHUS JBUKEHUS TEI.
Beruucnars 3HaueHus yriioBOM U JIMHEHHON CKOPOCTEH,
YaCTOTHI U TIEpHOJia 0OpaIieHusi B KOHKPETHBIX CUTYaIHX.

Onpeodensimv napamempul 08UNCEHUST HeOECHbIX Mell.
Haxooums neob6xo0umyio 0151 0aHHbIX pacuémos uHpopmayuio 6
Hnmepneme.

Cmpoums epaguku 3a6UcUMOCmu NPoOeKyuL t MOOYJs
nepemewjenus, CKOpoCmu MamepuaibHol MOYKU On 6PEeMeHU
osuoicenust. Cmpoums epaghuxu 3a6ucumMocmu nymu u
KOOPOUHAMbL MAMEPUATLHOU MOYKU OM 8PEMEHU

osudicenus. Onpedensims no cpagury 3a8UCUMOCmu
KOOPOUHAMbL OM 8PEMEHU XaAPAKMep MEXAHUUECKO20
OBUIICEHUSL, HAUATILHYIO KOOPOUHAMY, KOOPOUHAMY 8 YKA3AHHbLL
MOMeHmM 8peMeHU, U3MeHeHUe KOOPOUHAMbL 3d HeKOMOPbL
NPOMENCYMOK 8peMeHU, NPOEKYUIo CKOpocmu (014
PABHOMEPHO20 NPAMOJUHEUHO20 OBUNCEHUS), CDEOHION0
CKOPOCMb, MOOY/Ib MAKCUMALLHOU MCHOBEHHOU CKOPOCMU.
Onpedensamo no epapuxy 3a8ucumocmu npoexyuu
nepemeujenus Om epemeHU XapaKxmep MexaHuyecKoeo
08UdICEHUsl, NPOEKYUIO CKOPOCTU (0151 PABHOMEPHO20
NPAMOIUHEUHO20 OBUNCEHUSL), USMEHEHUE

Koopouramul. Onpedenamov no epaguky 3a8UcCUMOCMU NPOEeKYUU
CKOPOCMU OM 8PEMEHU XaAPaKmep MeXAHU4eCK020 OBUNCEHUS,
NPOEKYUIO HAYAIbHOU CKOPOCMU, NPOEKYUIO YCKOPEHUS,
NPOEKyUIo nepemeuerusl, UsmeHenue KOOpOUHamol,
npotidennviil nyms. Onpedensamos no epapuxy 3a6ucumocmu
NPOeKyuU YCKOPEHUsi OM 8PEMeEHU XapaKmep MexXanuiecko2o
08UIICEHUSL, USMEHEHUE NPOEKYUU CKOPOCMU, USMeHeHUe MOOY ]I
CKOPOCMU 34 ONPEOENEHHbIL NPOMENCYMOK BPEMEHU.

PaznuuaTh myTh U epeMenieHrne, MTrHOBEHHYIO M CPETHIO0
CKOpOCTH.

W3mepsTh 3HAYCHHSI IEPEMEIICHUS, ITYTH, KOOPIUHATHI,
BPEMCHH JBW)KCHUS, MTHOBCHHOW CKOPOCTH, CpeaHEei
CKOPOCTH, YCKOPEHUSI, BPEMEHU JBUKCHHUS.

PabortaTe B mape mpu BHINOTHEHUH JIA0OPATOPHBIX paboT U
MPAKTUYECKHX 3a1aHuid. [[pUMEeHATh MOJIeTTN «MaTepruaIbHas
TOYKa», «PAaBHOMEPHOE MPSIMOJIMHEHHOE  JIBIDKEHUEY,
«PaBHOYCKOPEHHOE IBIDKEHHE» JJISl OMUCAHUS JBFKECHUS
pEabHBIX TeN U 00BEKTOB, U3YyYaeMbIX B Kypce OMOJIOTHH.




2.2

3aKOHBI JUHAMUKU
Hrrotona

JlaBaTp onpeneneHue MOHATHI: MUHEPLHS, HHEPTHOCTh, Macca,
CUJIa, PaBHOJEHCTBYIOLIAS CUJIa, HHEPLMAJIbHASI CUCTEMA
OTCYETA, HEMHEPLIMAIbHASA CUCTEMA OTCYETA, TEOLIEHTPUYECKAs
Y TEIMOLEHTPUYECKAsE CUCTEMBI OTCUETA.

Pacnio3naBath, HaOM0AaTh siBNIeHUE uHEpIUH. [IpuBOINTH
MIPUMEPBHI €r0 NPOABIEHUSA B KOHKPETHBIX CUTYAIUSX.
OOBSICHITH MEXaHUUECKUE SBJICHUS B MHEPLUHUAIbHBIX U
HEMHEPIUAIBHBIX CUCTEMAX OTCUYETA. BBIIENATh NEMCTBHS TEN
JIpYT Ha IpyTa U XapakTepU30BaTh UX cuwiiamu. [IpuMeHsTh
3HaHUA O JEUCTBUAX HAJl BEKTOPaMU, MOJIYYECHHBIE HA YPOKaX
reomeTpun. OnpeaensTh paBHOAECHCTBYIOIIYIO CUITY IBYX U
6onee cuit. Onpedensimsb pasHoOOeticmEy W0 CULY
9KCNePUMEHMANbHO.

@opMyIMpOBaTh MEPBBIA, BTOPOM U TpeTUM 3aKoHbl HplOTOHA,
YCHOBUS UX IIPUMEHUMOCTH.

Buisignsame ycmouiuugvle nogmopsrowuecst C8s3u Meicoy
YCKOpeHuem mena u oeticmsyroueli Ha He2o CUILOU.
Yemanasnueamo ghuzuuecxuil cmoicn kod¢ppuyuenma
NPONOPYUOHATLHOCTU 6 BbIABTIEHHOU C853U (8eNUUUHA,
obpamuas macce mena).

Yemanaenueamo mpemuii 3axon Hotomona
IKCHEPUMEHMATILHO.

[TpuMeHsTH NIEepBbIi, BTOPOI U TpeTHi 3aKOHBI HhIOTOHA ITpH
pELICHUH PACUYETHBIX U IKCNEPUMEHMATbHBIX 3A0aH.
060CcHO8bI6aNMb BO3MONCHOCHb NPUMEHEHUSL BIOPO2O U
mpembe2o 3akoH06 Hvtomona 6 ceoyenmpuueckoii cucmeme
omcuéma. Haxooums 6 dononnumenvHot tumepamype u
Humeprneme ungopmayuio, noomseepircoarouyro epaujeHue
3emnu.

cDOpMy.]'II/IpOBaTI: IMPUHIOHIT OTHOCUTCIIBHOCTU lanunes.




2.3

CuJiel B MEXAHUKE

[lepeuncnars BUIbI B3aUMOJICHCTBUS TEJI U BUBI CHII B
MEXaHHKE.

JlaBaTp onpeneneHue MOHATHI: CUJIa TSKECTH, CUla
YOPYrOoCTH, CUJIa TPEHHUSI, BEC, HEBECOMOCTD, nepezpy3Kd,
nepeas KOCMUYecKas CKopocno.

dopMyIHpPOBATH 3aKOH BCEMUPHOTO TATOTEHUSI U YCIIOBHS €0
MPUMEHUMOCTH.

Haxonute B pomnonHurtenbHOM swmteparype u HHTEpHETE
uHpopMalrio 006 OTKphITUM HBIOTOHOM 3aKOHa BCEMHUPHOTO
TATOTEHUS, a MaKxice UHGOPMAyuro, NO380NAIUYVI0 PACKPbIMND
JIO2UKY HAYYHO20 NO3HAHUS NPU OMKPLIMUU 3AKOHA 8CEMUPHO20
MA20MEHUS.

[TpuMeHsTh 3aKOH BCEMUPHOTO TATOTEHUS IIPU PELLICHUU
KOHKPETHBIX 33/1a4.

Hmems npedcmasnenue 06 unepmuot macce u
2pasumMayuOHHOU Macce: HA3bl8aMb UX PA3IUYUSL U CXOOCMEO.
PaccunThIBaTh CHITY TSOKECTH B KOHKPETHBIX CUTYAIUsX.
Buoruucnamos cuny msasicecmu u yckopenue c60000H020

nadeHus Ha Opyaux niamemax. Boruuciams ycxopenue
€c680000H020 NAdeHUs HA PaA3IUYHbIX wupomax. Haxooumv 6
dononnumenvHol 1umepamype u Mumepueme ungopmayuio o
napamempax nianem u opy2ux HeOecHvlx mei.

Paccuumvieamov nepsyro kocmuueckyio ckopocme.
Hcnonvzosams 3akonbl Mexanuxu 0Jisi 00bACHEHUS 0BUICEHUS
HebecHbIX mell.

BbruncnsaTes Bec Tel B KOHKPETHBIX cUTyauusax. HaswiBath
CXOJICTBO W Pa3JIM4Ms Beca U CUIIBI TsbKecTu. Paco3HaBarth u
BOCIPOU3BOAUTH COCTOSIHUS TEJ, IPU KOTOPBIX BEC Tella paBeH




CHJIE TSDKECTH, OOMbIe MIM MeHbIIe e€. OMUCHIBAThL U
BOCIIPOU3BOJUTH COCTOSIHHE HEBECOMOCTH TeJa.

Onpeoensmo nepezpy3ky meia npu peutenuu 3aoad. Haxooums
6 0onoHumenbHouU aumepamype u Mumepneme ungopmayuio o
GIUSAHUU HEBECOMOCMU U NepecPY3KU HA OP2AHU3M Yel08eKd.
['0TOBUTH Mpe3eHTAMK B COOOIIEHUS O TTIOBEACHUH TEJI B
YCJIOBHSX HEBECOMOCTH, O MOJETAX YeJIOBEKa B KOCMOC, O
JIOCTH>KCHUSIX HAllled CTpaHbl B MOJTOTOBKE KOCMOHABTOB K
MOJIETaM B YCJIOBUSIX HEBECOMOCTH.

Pacro3naBaTth, BOCIPOU3BOAUTH U HAOIIOIATh PA3IMYHbBIC
BUIbI teopmaniun Tes. DopmynrupoBaTh 3aKoH ['yKa, TpaHUIIBI
€ro MPUMEHUMOCTH. BBIUHUCIIATE U U3MEPSITH CHITY YIIPYTOCTH,
JKECTKOCTD MPYKUHBL, HCECMKOCHL CUCEMbL NPYIHCUH.
Hccredosamsv 3asucumocms cuivl ynpyeocmu om oeghopmayui,
BbINOIHAMb IKCNEPUMEHMATILHYIO NPOBEPKY 3AKOHA

I'yka. Pacrio3HaBath, BOCIIPOU3BOINUTE, HAOTIOAATH SBIICHUS
CYXOTO TPEHUS TTOKOS, CKOJIBKCHUS, KAUCHUs, SIBJICHUE
COTNPOTHUBIICHUS NP JBUKEHUU TeJa B )KUJIKOCTU WJIU Ta3e.
N3mepsTh 1 n300paxkaTh rpauuecKu CHUIIBI TPEHHS TTOKOS,
CKOJIBXKCHUSI, KAUCHHUS, KUIKOTO TPEHHS B KOHKPETHBIX
cutyanusax. Mcnons3oBarh GopMyIty JJist BBIYUCICHUS CUJIBI
TPEHUS CKOJILKEHUS TIPH PELICHUH 3a/1a4. Bvissnsims
9IKCNEPUMEHMATbHO GEIUYUHBL, OM KOMOPbLIX 3A6UCUM CUNLA
MPpeHUsL CKONbIAHCEHUSL.

W3mepsTh CHily TSXKECTH, CUITY YIIPYTOCTH, BEC Tea, CUILY
TpEHUs, yITIMHEHUE NPYKUHBI. ONpenensaTh ¢ TOMOLIbIO
KOCBEHHBIX U3MEPEHUI KECTKOCTh MPYKUHBI, KOIPPHUIHEHT
TPEHUS CKOJIbKEHUSI.

PaGoTtath B mape mpu BBITOJHCHUM IMPAKTHUYCCKUX 3aJIaHUM.
Haxomute B jJomonHutenbHOW nuTepatype u HWHTepHere
uH(OPMAIIKIO O BKJIAJIe Pa3HBIX YUEHBIX B PA3BUTHE MEXAHUKHU.
['oTOBUTH Mpe3eHTANH U COOOIIEHUS 110 U3YYCHHBIM TEMaM.
[IpuMeHATh 3aKOHBI JMHAMHUKHU JIsI ONUCAHUSA JBUKEHUS
peaNbHBIX TE.




2.4

3aKOH COXpaHEHMSI B
MEXaHUKe

JlaBaTh onpeaeneHue MOHATHI: UMITYJIbC MaTEPUATILHONU TOUYKH,
MMITYJIbC CHJIBI, UMITYJIbC CHCTEMBI TEJI, 3aAMKHYTasl CUCTEMA
TeJl, PEaKTUBHOE ABUXKCHUE, peaKmueHas Cud.

Pacnio3naBaTh, BOCIIPOU3BOIUTE, HAOMIOAATH YIIPyTHE U
HEYNPYIrue CTOJIKHOBEHUS TeJl, PEAKTUBHOE JBUKEHUE.
Haxonutb B KOHKPETHOM CUTYyallMy 3HAYEHUS] UMITYJIbCa
MaTepUaIbHOU TOYKU U UMITYJIbCA CHUJIBIL.

@opMyIMPOBATH 3aKOH COXPAHEHUSI UMITYJIbCA, TPAHULBI €TO
MIPUMEHUMOCTH.

CocTaBisITh ypaBHEHHUS, ONMCHIBAIOLINE 3aKOH COXPAaHEHUS
HMITYJIbCa B KOHKPETHOM cuTyauuu. Haxonuts, ucnomns3ys
COCTaBJIEHHOE YpaBHEHUE, HEU3BECTHbIE BeNMUnHbIL. Co3/1aBaTh
CUTyallH, B KOTOPBIX MPOSIBISAETCS 3aKOH COXPaHEHUS
MMITYJIbCA.

Haxonute B nononxurtenbHoM iuteparype u UHTepHeTe
uH(pOpPMALIKIO 110 331aHHOI TeMe. ['0TOBUTH Ipe3eHTallH U
COOO0ILIEHNUS IO U3YYEHHBIM TEMaM (BO3MOXKHBIE TEMBbI
MIPEJICTaBJICHbI B y4eOHUKE).

['oTOBUTH pE3eHTAMHN U COOOIIEHUS O MOJIETAaX YEIOBEKa B
KOCMOC, O JOCTH)KCHMSIX HAIlIEH CTPaHbl B OCBOCHUH




KOCMHUYECKOT0 TPOCTPAHCTBA.
PaGorate B nmape wiu rpymnie npu BhIMOJIHEHUH TPAKTHUECKUX
3a/laHuM.

JlaBaTh omnpenencHue MOHATHI: padoTa CHIIbI, MOIIIHOCTb,
KMHETUYECKasl YHEPrUs, OTEHIUAIbHAS SHEPIUs, ITOJIHAS
MEXaHUYECKasi JHEPT U], U30JUPOBAHHAS CUCTEMA,
KOHCEpBaTHBHAs CUJIA.

BbIMucasTh B KOHKPETHON CUTYaIK 3HaUYCHUsT (PU3HUECKUX
BEJIMYMH: PabOTHI CHIIBI, paOOTHI CHITBI TSDKECTH, PAOOTHI CHITBI
YIPYTrOCTH, pabOThI CHIIBI TPEHUS, MOUTHOCTH, KHHETHUECKOMN
SHEPIUU, U3MEHEHUSI KUHETUYECKOW SHEPIUH, IOTEHIUAIbHON
SHEPIruU TEJl B TPABUTALMOHHOM I10JIE€, HOTEHUUAIbHOU
SHEPTUM YIPYro AeGpOopMUPOBAHHOTO TeJa, MOJTHON
MEXaHUYECKON IHEPTUU.

CocTaBisTh ypaBHEHHUS, CBA3BIBAIOILIUE PAOOTY CUJIBL,
JICHCTBYIOILIEH HA TEJIO B KOHKPETHOW CUTyallu, C U3BMEHEHHEM
KMHETUYECKOM 3Hepruu Tena. Haxonuts, nenonb3ys
COCTaBJICHHOE YPaBHEHUE, HEU3BECTHHIC BEJIMUYHUHBI.
@opMyJIUPOBATH 3aKOH COXPAHEHUS MMOJHON MEXAHUYECKOM
SHEPIruH, Ha3bIBaTh IPAHULIBI €M0 MPUMEHUMOCTH.

CocraBiATh ypaBHEHHMs], ONMCHIBAIOIIME 3aKOH COXPaHEHUs
MOJIHOM MEXaHWYECKOM SHEPruu, B KOHKPETHOM CHUTYallMH.
Haxonuts, ncnonb3ysi COCTaBICHHOE YPABHEHUE, HEU3BECTHBIE
BEJIMYUHBI.

Co3pnaBaTh CUTYyallMH, B KOTOPBIX MIPOSIBISAETCS 3aKOH
COXpaHEHHUs MOJTHOU MEXaHUYECKON SHEPrUun. BoIonHATh
AKCIIEPUMEHTAJIbHYIO IPOBEPKY 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPruu. BBINOIHATH KOCBEHHbBIE U3MEPEHUS
MMITYJIbCa TeJla, MEXaHUYECKOM YHEPruu Tesa, paboThl CHIIbI
TPEHHS.

PaGotats B mape, rpyIine npu BHIMOJTHEHUHN MPAKTUYECKUX
3aJaHuH.

IIprMeHATh 3aKOHBI COXPAHEHUS HMMITYJIbCA U MEXAHUYECKOU
DHEPIruu JUIsl ONIMCAHMS JIBUKECHHS PEAIbHBIX TEIL.




2.5

Craruka 2

[laBaTh onpeneneHue MOHATHI: paBHOBECHE, YCTOMYMBOE
paBHOBEcHE, HEYCTOWYHBOE paBHOBECHE, Oe3paznyHOe
paBHOBECHE, IJICYO CUIIbl, MOMEHT CHUJIBIL.

HaxoauTb B KOHKPETHOM CUTYyalluy 3HAYEHUS I1JIe4a CUITbI,
MOMEHTa CHJIBI.

[lepeuucnars yciioBusi paBHOBECHSI MaTepUaIbHOU TOUKH U
TBEpAOro Tena. CocTaBiATh ypaBHEHUS, ONKCHIBAIOIINE
YCJIOBHS paBHOBECHSI, B KOHKPETHBIX CUTyalusx. Onpeaensrb,
HCIIOJIb3Ys COCTABIICHHOE YPaBHEHUE, HEU3BECTHBIC BETUUMHBI.
Pacno3naBath, BOCIPOU3BOAUTH U HAOIOIATh Pa3IuYHbIC
BU/JIbI PABHOBECHS TEI.

W3mepsTh Clily ¢ TOMOLIBIO MIPYKUHHOTO JUHAMOMETpPA U
1u(pPOBOro AaTYUKA CUIIBI, U3MEPATH IJIe40 cuiibl. PaboTaTh B
nape, rpyIine npy BBIITOJHEHUH MPAKTHYECKUX 3aIaHH.
Haxonute B nononxurtenbHOM inteparype u MutepHere
WH(OpPMAIIHIO O 3HAYCHUU CTATHKH B CTPOUTEIILCTBE,
TEXHHKE, ObITY, 00bsICHeHHE (HOPMBI B pa3MepPOB 0OBEKTOB
npupoabl. [['0OTOBUTH Mpe3eHTAIUU U COOOIICHUS, 8bINOIHAMb
uccnedosamenvbckue pabomsl 1o 33JJaHHBIM TeMaM. PaboTath
B I1ape IIPH BBIIIOJIHEHUU JIAOOpaTOpHOU padOThI

2.6

OcCHOBEI TUAPOMEXaHUKU

JlaBaTh omnpeneieHue MOHATHI: HEC)KUMaeMast

JKUJKOCTh, PABHOBECHE KHJIKOCTH U rasa,
TUAPOCTATUYECKOE JIaBIICHUE, IAMUHAPHOE medeHue,
mypoynenmuoe medenue. Pacnoznasamso,
80CNPOU3BO0UMb U HAOIO0AMb IAMUHAPHOE U
mypOyieHmHoe medenue HUOKOCMU.

HaxonuTh B KOHKPETHOM CUTyalliy 3HAYCHUS JIaBJICHUS B
MOKOSIIIIEHCS )KUIKOCTH UITH Ta3e.

®opmynupoBarth 3akoH [lackans. [I[puMeHsATh 3aKOH
[Tackans st OOBSICHEHHS TUAPOCTATHYECKOTO MaPaI0KCa,
JUTsL OOBSICHEHUS TIPUHIINIIA ACHCTBUS THAPABINYECKOTO
mpecca U BRIYUCIICHUS MTapaMeTpoB Mpecca.
dopmynupoBaTh 3akoH Apxumena. [IpuMeHaTs 3akoH
Apxumena amns peuieHus 3a1a4d. PaccunTeiBaTh MIOTHOCTD
TeJa 1o €ro MOBEJACHUIO B )KUIKOCTH. ONpenensiTh
BO3MOXXHOCTh TUIABAHUS TEJIA.

Cocmasnams ypasnenue Bepnyniu ¢ konkpemHwix
cumyayusx. Onpeodenamo, UCNONb3YSA COCMABNIEHHOE
VpasHeHnue, Heuz8ecmHule GeUUUHDL.

IIpusooums npumepul, unnrocmpupyroujue blNoIHeHue
ypasnenus bepnynnu. I[lpumensamo ypasnenue bepuyniu
07151 ONUCAHUS OBUNCEHUSL HCUOKOCMU 8 PACMEHUAX U
JHCUBBIX OP2AHUBMAX.

Haxooums 6 dononnumensuoii iumepamype u
Humepneme ungopmayuio 06 ucnonb308anuy ypagHeHus
bepuynnu 6 mexuuxe u ovimy.




TlonBenenue UTOroB
WU3YyYECHUS TEMBI
«MexaHukay

OnuceiBaTh MEXAaHUUYECKYIO KapTUHY Mupa. [lepeuncisats
00BEKTBI, MOJIENH, SIBJICHUS, (PU3HMUECKUE BETHYUHBI,
3aKOHBI, HAy4HbIE (PaKThl, CPEICTBA OMHCAHUS,
paccMaTpuBaeMble B KJIIACCUYECKON MEXaHUKE.
®opmMynupoBaTh MPSIMYIO U 0OpaTHYIO 3214l MEXaHUKH.
VKa3bIBaTh rPaHULbl IPUMEHUMOCTH MOJECIIEH U 3aKOHOB
KJIACCMYECKOM MeXaHUKH. HazpiBaTh puMepsl
UCII0JIb30BaHUS MOJIEJIEH U 3aKOHOB MEXAaHUKH ISl
ONMCAHUS JBUKCHUSI PEAJIbHBIX TEI.

3. MomnexymsipHasi pusnka u 17
TEPMOAMHAMHKA

3.1 | OcHoOBBI 2 JlaBaTh OoIpeieICHHE MOHATHI: TEIJIOBBIC SBJICHMS,
MOJICKYJISIPHOKHHETHYECKON MaKpPOCKOIMYECKHUE TeJla, TeIJIOBOE JIBIKEHUE,
teopuu (MKT) OpoyHOBCKOE JBHKEHHE, TU(D(Y3Hsl, OTHOCHUTEIhHAS

MOJIEKYJISIpHAsI Macca, KOJIMYECTBO BEUIECTBA, MOJISIpHAS
Macca, MOJIEKyJia, Macca MOJIEKYJIbl, CKOPOCTb JIBUKEHUS
MOJIEKYJIbI, CPEIHSASI KHHETUYECKast SHEPT s MOJIEKYJIbI,
CHJIbI B3aUMOJICHCTBUS MOJIEKYJI, UJICAJIbHBIN ras,
MHKPOCKOIMYECKUE MAPAMETPbI, MAKPOCKOITMYECKHE
napaMmeTphl, IaBlieHUE Ta3a, adCOII0THAS TeMIepaTypa,
temioBoe paBHoBecue, MKT.

[TepeuncnaTh MUKPOCKONTMYECKUE U MAKPOCKOITUYECKHUE
rapaMeTpshl rasa.

[Tepeuncnars ocHoBHBIE TTON0xkeHUsT MKT, npuBoauTh
MIPUMEPBI, Pe3yIbTaThl HAOIIOICHUI U OTICHIBATH
AKCIEPUMEHTBI, TOKA3bIBAOIINE UX CIIPABEIJIUBOCTD.
Pacno3HaBath ¥ OIUCKHIBATh SIBICHHS . TCIIIOBOC
JBIKCHHE, OPOYHOBCKOE JBIOKEHUE, MU y3us.
Bocrnipon3BouTh U 0OBSICHSITH OIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CKOPOCTH U y3un ot
TeMIEpaTypbl U arperaTHOro COCTOSHUSA




BemecTBa. Habmonate auddy3nro B KUAKOCTIX U raszax.
Hcnonp30BaTh MOMydeHHBIC HA YPOKAX XHMHH YMEHHS
OTIPEICNIATh 3HAYSHHSI OTHOCUTEIHLHON MOJIEKYJISIPHON MAacChl,
MOJISIPHOM MaccChl, KOJIMYECTBA BEIIECTBA, MaCChl MOJICKYJIbI,
dbopmynupoBaTh GUINIECKUN CMBICIT TIOCTOSHHONW ABOTaIpo.
Onucvieams Memoovl onpeodeneHus pazmepos MOJLeKyIl,
CKOPOCIU MOJIEKY L.

OneHuBaTh pa3Mep MOJIEKYITHI.

OOBSCHATh OCHOBHBIE CBOWCTBA arperaTHbIX COCTOSTHHM
BenecTBa Ha ocHoBe MKT.

Co3zoasamv Komnviomephvie MoOeaU MENI08020 OBUNCEHUS,
OPOYHOBCKO20 08UdICeHUs, A6IeHUsL OUPPY3UU 8 MEEPIBLX,
AHCUOKUX U 2a3000pasHblx menax, onvima Ileppena.

OnuceIBaTh MOJIENb «UCATBHBIN Ta3», onpedesims cpaHuybl eé
NPUMEHUMOCTU.

CocraBnsath ocHoBHOEe ypaBHenne MKT wmaeanpHOro rasa B
KOHKPETHOMU cuTyaruu. OnpenensiTh, UCIO0JIb3ys COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIC BEIMYNHBI.

CocTaBnsTh ypaBHEHUE, CBSA3BIBAIOIIEE JIABJICHUE UJICATBHOTO
rasa co CpeJHeil KHHETHUECKON YHepruei MoJIeKy, B
KOHKpETHOU cuTyaruu. OnpeaensiTh, UCIOIb3ys COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIC BETMUNHBI.

OnuceiBaTh crocoObl HM3MepeHus temieparypbl. CpaBHUBATH
mkanel Kenseunaa u Llenbcns.

CocraBiaTh ypaBHEHHUE, CBA3BIBAIOIIEE A0COTIOTHYIO
TEMIEPaTypy UIeaTbHOIO ra3a co CpeHEl KHHETHUECKOH
SHEpPrueil MoNeKys, B KOHKpeTHOU cutyauuu. Onpenensrsp,
MCIIOJIB3Ys COCTABIICHHOE YPaBHEHUE, HEM3BECTHHIC BETUUMHBI.
CocTaBnsTh ypaBHEHUE, CBA3BIBAIOIIEE JIaBIICHUE UI€ATHbHOTO
raza ¢ abCOJIOTHOM TeMIepaTypoil, B KOHKPETHOM CUTYaIIUH.
Ornpenensth, UCTIONB3YSl COCTaBICHHOE YpaBHEHHUE,
HEW3BECTHBIC BEITMYHUHBI.

H3mepsTh TemMrepaTypy KUAKOCTH, T'a3a )KUJKOCTHBIMHU H

1 poBeIMU TepMOMeTpamMu. PaboTats B mape, rpymrme npu
BBITIOJTHEHUH MTPAKTUYECKUX 3aJIaHUH.

Haxonute B nononHutenbHOU nuTepatype u MHTEpHETE
CBEJICHUS 110 UCTOPUU PA3BUTHS aTOMUCTHYECKON TEOPUHU
CTPOCHHUSI BEIIECTBA.




3.2

YpaBHeHue
COCTOSIHUSI Ta3a

CocTaBisiTh ypaBHEHHE COCTOSIHMSI HACAIBHOTO Taza H
ypaBHeHuEe MenaeneeBa-Knanelipona B KOHKpETHOM CUTYaIlNH.
Boruncnsts, UCIIOJIB3YS COCTaBJICHHOE ypaBHEHHUE,
HEU3BECTHBIE BETMUHHBI.

Pacnio3HaBaTh ¥ ONMCBIBATH U30IIPOLIECCH] B UAECATILHOM rase.
IIpozno3zuposams ocobennocmu NpomeKkanus U30NPoOYeccos &
UOeanbHOM 2a3e HA OCHO8E YPABHEHUU COCMOAHUS UOeAIbHO20
eaza u Menoeneesa-Knanetipona. Obocrosvleams u
omcmaueams c8ou nPeonoN0NHCeHUs.

®opMynHpoBaTh ra30BbIE 3aKOHBI U OMPEAEATh TPAHULIBI UX
npuMeHUMOCTH. COCTaBIISITh YpPaBHEHHUS U1 UX OIMCAHMSL.
BbruncnsaTe,  HCIONB3YS ~ COCTaBICHHOE  ypaBHEHHUE,
HEU3BECTHBIE BEJTUUYHHBI.

[TpencraBusaTs B Buje rpaduKOB H30XOPHBIH, H300apHBIA U
M30TePMHUYECKUI mporecchl. OnpeaensaTs 1o rpadpukam
XapakTep Mpolecca U MaKporapaMeTphl UCaIbHOTO Ta3a.

Hccnedosamv sKcnepumeHmanbHo 3a8UCUMOCIIU MEHCOY
Makponapamempamu npu U30npoyeccax 6 2ase.
W3mepsTh naBiieHUE BO3AyXa MAHOMETPAMU U LIU(PPOBBIMU

JaTYMKaMM JJaBJIEHMs rasa, Temreparypy rasa [ ;KuakocTHEIMU
TEPMOMETPAMHU M IU(POBBIMU TEMIIEPATYPHBIMHU TaTINKAMH,

00béM raza 0 ¢ momomipio cuiabhoHa.

PaGorats B mape, rpyIine npu BHIIOTHEHUH MPAKTUYECKUX
3aJIaHHil.

Haxomute B nuteparype u VHTepHeTe wuHHpOpMAIUIO 110
3aJITaHHOU TEME.

['OTOBUTH TMpe3eHTAIMM W COOOIICHUS IO HM3yYEHHBIM TeMam
(BO3MOYKHBIE TEMBI MTPEJICTABICHBI B yUCOHHKE).

[TpuMeHsTh MOJIEeh UCATFHOTO Ta3a JJIsl OMHMCAHUS TTOBEICHUS
pealbHBIX Ta30B.




3.3

B3aumusbie
MPEBPALLECHUS
JKUIIKOCTH U rasa

JlaBaTh onpeaeneHue MOHATHI: UCTTApEHHUE, KOHICHCALIUS,
KHUIICHUE, TMHAMHYECKOE PaBHOBECHE, HACHIIIICHHBIN T1ap,
HEHACBHIIIICHHBIN Tap, KpUumuyeckdas memnepamypd,
memnepamypa KuneHus, adcoaomHuas LaiCHOCmy 8030yXd,
napyuaivHoe 0asieHue, OMHOCUMEeNbHAsL 8IANCHOCMb 8030YXA,
MOUKA POCbL.

Pacno3naBarsb, BOCIIPOU3BOANTH,  HAOJIOAATh  SIBJICHUS:
UCIapeHue, KOHICHCAIUS, KUTICHHE.

Onucvieams ceoticmsa nacviyeHnozo napa. Cozoasams
KOMNbIOMeEpHble MOOeNU OUHAMUYECK020 pasHosecus. Uzmepsamb
BIIAICHOCTNL 8030YXA C NOMOUWDBIO SUSPOMEMPA U NCUXPOMEMPA.
Onucvieams ycmpoucmeo cuepomempa u ncuxpomempa.
Onpedensimb OMHOCUMENbHYIO BILAHCHOCHb NO
ncuxpomempuiecxkou maonuye. Onpedensims adCOIOMHYIO
BILAJNCHOCIb 8030YXA, NAPYUATbHOE 0ABeHUe, OMHOCUMENbHYTO
BILAJNCHOCIb 8030YXA, MOUKY POCHL 8 KOHKPEMHBIX

cumyayusax. Haxooumo 6 numepamype u Humepneme
uHopmayuro, 20moeums npe3eHMayuul U COOOWeHUs. 0 GIUAHUU
BILANCHOCIU 8030YXA HA NPOYECCHL HCUHEDesAMeNTbHOCMU
yenosexa.

3.4

Kunkoctu u TBEpABIC
Tena

[lepeuncnarh CBOMCTBA )KUAKOCTH U OOBSICHATH UX C

MIOMOIIIBIO0 MOJIENIA CTPOCHUS JKUAKOCTH, CO3TaHHON Ha OCHOBE
MKT. JlaBath onpezeneHue NOHATUIN: CHJIa TOBEPXHOCTHOTO
HATSHKeHUSI, KO (UIIMEHT MOBEPXHOCTHOTO HATSHKEHUS,
NOBEPXHOCMHASL SHEPUSL.

Pacrio3HaBaTh ¥ BOCIIPOM3BOIUTH TIPUMEPHI TIPOSBICHHSI
NEUCTBUST  CWJIBI  TIOBEPXHOCTHOTO  HATSDKEHUSI.
Onpeoenamy cuny no8epxHOCMHO20 HAMSIN’CEHUS,

K03 uyuenm nogepxHocmHo20 HAMANCEHUS, NOBEPXHOCHYIO
9HEP2UI0 HCUOKOCMU 8 KOHKPEMHBIX CUMYAYUSIX.

Paznuyams cmauusarowue u He cmavugarowjue no8ePXHOCMs
HCUOKOCTU.

Ob0vsCHAMb NPUYUHY OBUNHCEHUSL HCUOKOCTU NO KANUNIAPHBIM
mpyoKam.

Paccuumuieams svicomy noonsamus (onyckanus) Huokocmu no
Kanuuisapy.

Jasamv onpedenenue nowamull. Kpucmauiiuueckoe mejo,
amopgHoe meno, aHU30MpPOnuUsl.

Ha3zbiBaTh cXxoicTBa M pa3nuyus TBEPIABIX Ted, aMOP(HBIX Tell,
KUAKUX KPUCTAIIIOB.




[TepeuncnaTb CBONUCTBA TBEPIBIX TEIl U 0OBACHAMb UX C
NOMOWbIO MOOENU CMPOeHUs. [leMoHcmpuposame
0COOEHHOCMU CMPOEHUsL KPUCTALTUYECKUX U AMOPOHBIX
meEPObIX meil, UCNONb3YSL 00BEMHBIE MOOENU KPUCTALLOS8.
Tlpusooumsv npumepwvl npoyeccos, NOOMEEPIHCOAIOUIUX
CX00CMBO U PA3IUYUS CBOUCE KPUCMALIUYECKUX U AMOPGHHBIX
MeEPObIX meil.

Haxooums 6 Humepneme u dononnumenvHou iumepamype
C8e0eHUsl O C8OUICMBAX U NPUMEHEHUU KPUCTATIUYECKUX U
AMOPOHBIX MaAmMepuaos.

T'omosumv npezenmayuu u coobujeHUss N0 U3Y4EeHHbIM MeMaM
(603MOICHbIE MeMbL NPEOCMABIEHbL 8 YUeOHUKe).

JlaBaTh onpeneneHue MOHATHI: TEPMOJMHAMUYECKAS] CUCTEMA,
M30JIMPOBaHHAs TEPMOJUHAMUYECKASI CUCTEMA, PABHOBECHOE
COCTOSIHME, TEPMOJAMHAMUYECKUN MPOLIECC, BHYTPEHHSS
SHEPTHUsl, BHYTPEHHSISI SHEPTUSI UI€ATIbHOTO Tra3a,
TEII0EMKOCTh, KOJMYECTBO TEIJIOTHI, YeIbHas TEII0Ta
MJIaBJICHUS, yebHas TEIJI0Ta MapooOpa3oBaHusl, yAeIbHAs
TEIJIOTa CrOpaHusl TOILJIMBA, paboTa B

TEPMOJIUHAMUKE, aduabamuwlil npoyecc, 00paTUMbIN TPOIIECC,
HEOOpaTUMBIN TIpoLIecC, HarpeBaTellb, XOJIOAMIbHUK, padouee
TeJO, TeIJI0BOM aABurarens, KII/[ TermnoBoro gBurarens.
Pacno3naBaTh TEpMOJIMHAMUYECKYIO CHCTEMY,
XapaKTepU30BaTh €€ COCTOSIHUE U MPOIECCHI U3MEHEHUS
COCTOSTHHSI.

Ilpusooums npumepsvl mepmMoOUHAMULECKUX CUCTEM U3 KYPCA
ouonozuu, XapaxKkmepuzo8ams ux, ONUCbIEAMb U3MEHEHUs.
COCMOSIHULL.

OnuceIBaTh CI0COOBI U3MCHEHHMS COCTOSHHUS
TEPMOJIMHAMUYECKON CUCTEMBI ITyTEM COBEPILICHHS
MEXaHUYECKON pabOThI U MPU TEIUIONEpeaaye.

CocTaBnaTh ypaBHEHHE TEIUIOBOrO OajaHca B KOHKPETHOM
CUTYyaIMU. BIUUCIATD, UCTIONB3YS COCTABIICHHOE YpaBHEHHE,
HEHW3BECTHBIC BEJTNYNHEL.




3.5

OCHOBBI
TEPMOIMHAMUKHU

JlaBaTh omnpenesneHue MOHATHIL: TepMOIMHAMUYECKas CUCTEMA,
W30JIMPOBAHHASI TEPMOJUHAMHUYECKASI CHCTEMA, PABHOBECHOE
COCTOSTHUE, TEPMOJIUHAMUYECKHI Mpoliecc, BHYTPEHHSIS
SHEprusi, BHYTPEHHSS SHEPTus UACaTbHOrO rasa,
TEIIOEMKOCTh, KOJTMYECTBO TEIIOTHI, YACIbHAS TETIOTa
IUTaBJICHUS, Y/eNIbHAs TEIUIOTa MapooOpa3oBaHus, yaeIbHAs
TEIIOTa CTOPaHUs TOILTUBA, paboTa B TEPMOJIMHAMUKE,
aouabamuwlii npoyecc, OOPATUMBINA MPOIIECC, HEOOPATHUMBIHA
npoliecc, HarpeBaTelb, X0JOJMIBHUK, pabouee TeJo,
TemioBoi aBurarens, KIIJI reroBoro asurarens.
Pacnio3naBaTh TEpMOAMHAMUYECKYIO CUCTEMY,
XapaKTepU30BaTh €€ COCTOSHUE U MPOIIECCHI U3MCHCHHUS
COCTOSTHUSL.

Ilpusooumsv npumepvl mepmMoOUHAMUYECKUX CUCEM U3 KYPCa
buono2uu, Xapaxmepuzo8ams ux, ONUCLIBAMb USMEHEHUS
COCMOAHULL.

OnuceIBaTh CIIOCOOBI U3MEHEHUSI COCTOSTHUS
TEPMOJUHAMHYECKON CHCTEMBI ITyTEM COBEPIIICHHUS
MEXaHHYECKOHN pabOThI U IPH TEILIONEpeIave.

CocTaBisITh ypaBHEHHE TEIUIOBOrO OajlaHca B KOHKPETHOM
CUTYaIluu. BBIUUCIIATH, UCTIONB3YS COCTABICHHOE YpaBHEHUE,




HEU3BECTHBIC BETUIHHEI.
Pacnosznasams gpazosvie nepexoov nepeoco pooa u
cocmaenams ypasHenus 011 (hazosvix nepexo0os. Bviuuciame,
UCNONBb3YSL COCMABIEHHbLE YPABHEHUS, HEU3BECMHbLE BEIUYUHDI.
OnpenensTh 3HAYCHUS BHYTPEHHEH SHEPTUU UICATLHOTO rasa,
W3MEHEHUE BHYTPEHHEH SHEPTUU UACALHOTO rasza, paboThl
U/IeaIbHOTO ra3a, paboThl HaJl HCATbHBIM Ta30M, KOJIMYECTBA
TEIUIOTHI B KOHKPETHBIX cUTyanusx. OnpenensTh 3HaUeHUue
paboThI HEaTBHOTO Ta3a MO0 TpaPUKy 3aBUCUMOCTH JTABJICHUS
oT 00bEMa Tipu U300apHOM IIpoIIecce.

Onucvieams 2eomempuieckull CMbici pabomul u
paccuumvléams eé 3naienue no epapuxy 3a8UCUMocmu
oasieHusl U0eaIbHO20 2a3a om 00vbEMA.

®opMyIHpoBaTH MEPBEIN 3aKOH TepMoauHaMUKU. COCTaBIAThH
ypaBHEHHE, ONKCHIBAIOIIECE MEPBBIN 3aKOH TEPMOJUHAMHKH, B
KOHKPETHBIX CUTYAIUSIX JIJIS U30IPOIIECCOB B MICATLHOM Trase.
Bbrauciists, UCTIONB3YS COCTaBJICHHOE ypaBHEHHE,
HEH3BECTHBIC BEJTMYNHBI.

Pasznmugare oOpaTMBbIe M1 HEOOPATUMBIE TTPOIIECCHI.
[ToaTBepkIaTh MpUMepaMu HEOOPATUMOCTh TETUIOBBIX
IIPOIIECCOB.

Dopmynuposams Mopoul 3aKOH MepMOOUHAMUKY, HAZbLBAMb
2Panuybl €20 NPUMEHUMOCU, OOBACHAMb €20
CMamucmuyecKuil xapaxkmep.

[TpuBOIUTE PUMEPHI TETUIOBBIX ABUTATEIICH, BBIICIATH B
IpUMepax OCHOBHBIC YACTH JIBUTATEIICH, ONMCHIBATH MPUHITHIT
neiictBust. Berauciste 3nadenus KITJ[ TeroBoro aBuraresis B
KOHKPETHBIX cutyauusix. Onpeoenamo 3navenus KII/[
menioeozo ogueameins, pabomaioue2o no yuxkiy Kapmo, 6
KOHKDEMHbBIX CUMYAYUSIX.

T'omosums npezenmayuu u cOOOUEHUsL RO U3VHEHHBIM MEeMAM
(603MOIiCHbIE MeMbl Npe0CmAasieHbl 8 yieOHUKe).

Co30asamv KOMNbIOMEPHBLIE MOOENU MENI0BbIX MAUUUH.
Haxoauts B muteparype u MHTepHETE HH(DOpMALIHIO O
po0JIeMax SHEPTeTUKH U OXPAHE OKPYKAIOIICH CPE/IbL.
Y4acTBOBaTh B AUCKYCCUU O MPOOJIEMax YJHEPTETUKH U OXPaHe
OKPYXKArOIIeH CPeJIbl, BECTH AUAJIOT, OTKPHITO BBIPAXKATh U
OTCTanWBaTh CBOIO TOYKY 3PCHHUSI, BBICIYIINBATh MHEHUE
OTIMOHEHTA.

OCHOBBI
ANEKTPOAUHAMUKH
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4.1

DNeKTpoCcTaTUKa

JlaBaTb onpeneneHre MOHATUI: JIIEKTPUYECKUN 3apsil,
AJIEMEHTAPHBIN AIEKTPUUYECCKUH 3aps]l, TOUCYHBIN
AIIEKTPUUYECKUI 3apsij1, CBOOOTHBIN 3JEKTPUUECKUH 3apsi,
AIEKTPUYECKOE 10JI€, HAIPSKEHHOCTD JIEKTPUYECKOTO T10JI,
JIMHUU HAIPSKEHHOCTH JIEKTPUYECKOTO I10JIsL, OJHOPOIHOE
JIIEKTPUYECKOE I10JIE, IIOTEHIUAII JIEKTPUYECKOTO MOJIA,
Pa3HOCTb ITOTCHIMAIIOB, YHEPTUS JJIEKTPUIECKOrO OIS,
HKBUIIOTCHIMAIIbHAS IOBEPXHOCTD, JIEKTPOCTATHIECKAS
MHIYKIHS, TOJIIPU3aLUs IUIJICKTPUKOB, TUIIEKTPUIECKas
IIPOHULIAEMOCTD BEUIECTBA, MEKTPOEMKOCTD, KOHICHCATOP.
Pacrnio3HaBaTh, BOCIIPOU3BOAUTH U HAOIIOaTh Pa3InYHbIE
crocoOsl AteKkTpu3anuu Tea. OObACHATH SBICHUE
JIEKTPU3ALAN HAa OCHOBE 3HAHWM O CTPOCHHUH BELIECTBA.




OnuceiBaTh ¥ BOCHPOU3BOANTH B3aWMOJCUCTBUE 3apSKEHHBIX
TeJL.

OnuceIBaTh MPUHIUIT JEHCTBUS AIEKTPOMETPA.
dopMyIHpoBaTh 3aKOH COXPAaHEHUS IIEKTPUIECKOr0 3apsia,
yCIIOBUS €ro NpuMeHUMOCTH. COCTaBIISITh YypaBHEHHUE,
BBIpaXKaroliee 3aKOH COXpaHEHHs SJIEKTPUUECKOro 3apsijia, B
KOHKPETHBIX CUTyalUsIX. BIUNCIIATH, HCMIOIb3YSl COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIC BEIIMUNHBL.

®opmynupoBath 3akoH KynoHa, yClIoBHs €ro IpUMEHHUMOCTH.
CocraBisTh ypaBHEHUE, BbIpaxarolee 3akoH Kynona, B
KOHKPETHBIX CUTYaIHsIX. BRIUUCIISITH, UCTIONB3Ys
COCTaBJIEHHOE YPaBHEHUE, HEU3BECTHBIC BEITMYNHBI.
Bbruncnsats 3HaueHHe HAPSHKEHHOCTH T0JISE TOUEYHOTO
AIIEKTPUUYECKOTO 3apsi/ia, ONPEAeATh HallPaBICHUE BEKTOpa
HANPsDKEHHOCTU B KOHKPETHOU cuTyaruu. GopMynupoBarthb
MPUHIIMII CYTIEPIO3UINH FIEKTPUUECKUX noseid. OnpenensTsb
HarpaBJICHUE U 3HAYCHUE PE3YIbTHPYIONIEH HAPSHKEHHOCTH
AIIEKTPUYECKOTO TOJISI CHCTEMBI TOUCYHBIX 3aPSIIOB.
llepeuucnamo ceovicmea TUHULL HANPANCEHHOCMU
anexmpuyeckozo noss. 13o0paxarpb JIEKTPHUECKOE TI0JIE C
MOMOIIBIO JIMHUN HAaNpsbKEHHOCTU. Pacnio3HaBath u
n300pakaTh JTMHUN HANPSHKEHHOCTH TIOJISI TOYSYHOTO 3apsija,
CUCTEMBI TOYCUHBIX 3apAI0B, 3apPSKEHHON TUNIOCKOCTH, ABYX
(HecKonbKuXx TIapaJIeIbHBIX TJIOCKOCTEH, wapa, cgepul,
YuruHopa, OTHOPOIHOTO U HEOJHOPOIHOTO AIIEKTPHUYECKHIX
MIOJICH.

OnpenensTh 1Mo JIMHUASM HAIPSOKEHHOCTH MJICKTPUIESCKOTO MOJIS
3HAK{ U XapaKTep pacipeaesieHus 3aps/oB.

Onucvieamsv nogeoenue nposoOHUKO8 U OUINEKMPUKOS 8
INEKMPOCMAMULECKOM Nojie Ha OCHO8e 3HAHUL O CMPOeHUU
sewecmaa.

Pacnosnasams  u  6ocnpouzeooums  aenenus
NeKMPOCMAMUIECcKol UHOYKYUU U NOIAPU3AYUU
OUINEeKMPUKO8.

Teopemuuecku npeockazvl8ams Ha OCHOBAHUU 3HAHUU O
cmpoeHuu eeujecmsead nogedeHue NPOBOOHUKO8 U OUINEKMPUKOS
6 anekmpuyeckom none. OOOCHO8bIBAMb U OMCIMAUBAMb CEOI0
MOYKY 3DEHUsL.

Cocmasnams pagencmea, csa3v18arouue HANPIHCEHHOCMb
INEKMPUUECKO20 NOJIS 8 OUITIEKMPUKE C HANPHCEHHOCTNBIO
BHewHe20 IIeKMmpuyecko2o nos. Beiuuciame, ucnonv3ys
cocmasiieHHoe ypasHeHue, Heusgecmuovle genuyunsbl. Onucvleams
NPUHYUN OeticmBUs JIeKMpPOCMamudecKoll 3aujumol.
OnpenensiTh MOTEHIHAI JIEKTPOCTATUIECKOTO OIS B

JTAHHOM TOYKE TIOJISI OTHOTO U HECKOIbKUXTOUCTHBIX
DIIEKTPHUYECKUX 3aPSIIIOB, HOMEHYUATLHYIO IHEPSUIO
INEKMPUYECKO20 3aPA0a U CUCIEMbL INEKMPUYECKUX 3APAO08,
Pa3sHOCTh MOTEHIIUAIIOB, PAOOMY 2NeKMPOCMAMUYECKO20

noJis, HapsOKEHUE B KOHKPETHBIX CUTYaIUsX.

CoCTaBISITh YPaBHECHHUS, CBSA3BIBAIOIINE HAIPSHKEHHOCTD
AIIEKTPHUYECKOTO OIS C PA3HOCTHIO MOTSHIIMAIOB. BEIUNCIIATS,




HCIOJIb3Ys COCTABJICHHOC YPABHCHUEC, HCU3BCCTHBIC BCIIMUUHEIL.
I/I306pa)ICaTb OKBUIIOTCHIHUAJIBHBIC TIOBEPXHOCTHU
SJICKTPHUYCCKOTO ITOJIA. Pacno3napath u BOCIIPOU3BOAUTH




SKBUINIOTECHIIMAIbHBIEC TOBEPXHOCTHU TMOJISI TOYECUHOTO 3apsiia,
CHUCTEMBbI TOUEUYHBIX 3apsAJI0B, 3aPSKEHHOMN MIOCKOCTH, ABYX
(HecKoIbKUX) TTAPAIIENBHBIX IIJIOCKOCTEH, wapa, cghepul,
Yuaunopa, OJHOPOAHOIO U HEOJHOPOIHOTO IIEKTPUUECKUX
nosiei. OOBSACHATHh YCTPOUCTBO, IPUHITUIT ACHCTBUSA,
MPAKTUYECKOEe 3HaYCHHE KOHACHCATOPOB. BRIUUCISTH 3HaUCHUS
AIIEKTPOEMKOCTH IIJIOCKOr0 KOHACHCATOpa, 3apsiia
KOHJICHCATOpa, HApsHKEHUS Ha 00KJIaIKax KOHIeHcaTopa,
[1apaMeTPOB IIJIOCKOI0 KOHJAEHCATOPa, JHEPTUU
AJIEKTPUYECKOTO T10JIsI 3apsSKEHHOIO KOHJIEHCATOpa B
KOHKPETHBIX CUTYalUsIX.

Paccuumvisamov 0b6ugyro émxkocme cucmemvl KOHOEHCAMOPOS.
Haxonute B IHTEepHETE U 1OTIOIHUTEILHOU JIUTEpATypE
uHpOopMaLno 00 OTKPBHITHH IEKTPOHA, UCTOPHU U3YUCHHS
AIIEKTPUUYECKUX SBICHUH. [ OTOBUTH Mpe3eHTalMU U COOOIICHHS
10 U3YyYEHHBIM TeMaM (BO3MOXKHbIE TEMbI IIPEICTABIICHBI B
yueOHUKE).




4.2

3aKOHBI ITOCTOSHHOTO
TOKa

JlaBaThb onpenesieHue MOHATUN: dJIEKTPUYECKUN TOK, CHJIA TOKA,
BOJIbT-aMIIEPHAs XapaKTEPUCTUKA, IIEKTPUUECKOE
CONPOTHUBIIEHHUE, CTOPOHHUE CUJIBI, JJIEKTPOABHUKYILAS CHIIA.
Ilepeuncnarh ycioBus CyLIECTBOBAHMSI SJIEKTPUUECKOTO TOKA.
PacniozHaBaTh ¥ BOCIIPOU3BOIUTH SIBJICHUE JIEKTPUUECKOTO
TOKA, JEHUCTBUS SJEKTPUUECKOTO TOKA B IIPOBOJIHUKE.
OOBSICHITh MEXaHU3M SIBJICHHI Ha OCHOBAaHWU 3HAHUH O
CTPOEHHUU BEILECTBA.

Coszoasamv KomnvlomepHvle MOOENU INEKMPULECKO20 MOKA.
ITonb30BaTbCs aMIepMETPOM,

BOJIETMETPOM, OMMEMPOM. yIUTHIBATH OCOOCHHOCTH U3MEPEHUS
KOHKPETHBIM IPUOOPOM U IIpaBUJIa MOIKIIOUYECHUS B
AIEKTPUYECKYIO LIENb.

HccenenoBarh 3KCHEPUMEHTANIBHO 3aBUCMMOCTh CHIIBI TOKAa B
MIPOBOJIHUKE OT HAIPSKEHUS U OT CONPOTHUBIICHUS IIPOBOJHUKA.
CtpouTth rpaduk BOJIBT-aMIIEPHOIN XapaKTEPUCTHKH.
®opmynupoBaTh 3akoH OMa JuIsl ydacTKa LIEeNH, YCIOBUSI €ro
npuMeHUMOCTH. COCTaBIsATh YpaBHEHHE, ONMCHIBAIOIIEE 3aKOH
Oma 17151 yyacTKa 1eNH, B KOHKPETHBIX CUTyalUsiX. BbunucisTh,
UCIOJIb3YSl COCTABJICHHOE YPAaBHEHUE, HEU3BECTHBIC 3HAUCHMUSI
BEJIMYMH.

PaccunthiBaTh 00111€€ COMPOTHUBIICHNE YYaCTKa IIEMH MPU
MIOCJIEIOBATEIbHOM U MapajuIeIbHOM COEAMHEHUSX
MIPOBOJAHUKOB, NPU CMEULAHHOM COCOUHEHUU

npOBOOHUKO08. BBIOTHATH pacdyeThl CUJI TOKOB U HANPSIKEHUN B
Pa3IMYHBIX (B TOM YHCIIE B CIOKHBIX ) JIEKTPUUECKUX I[ETISX.
@opMyJIMpPOBATh U UCIIONIB30BATh 3aK0H J[koyisa-Jlenna.
Ornpenensts paboTy U MOIIIHOCTB 3JEKTPUYECKOTO TOKA,
KOJIMYECTBO TEIUIOTHI, BBIACIISIOUICICS B IPOBOJIHUKE C TOKOM,
MIPU 33JJaHHBIX [TapaMeTpax.

®opmynupoBath 3aKk0H OMa JyIsi TIOJTHOM IIENH, YCJIOBUS €ro
IpUMEHUMOCTH. COCTaBIISITh YPAaBHEHHE, BBIPAXKAIOIIIEE 3aKOH
Oma i TONMHOM 1enu, B KOHKPETHBIX CHUTYalUsiX.
PaccuuteiBaTh, HMCHOJIB3Yys  COCTaBJIEHHOE  ypaBHEHME,
HEU3BECTHBIE BEJINYHHBI.

N3mepsTh 3HaueHne ANeKTPOABUIKYILEH CUITbI, HATIPSYKEHUE U
CHJIy TOKA Ha y4acCTKeE LIETH C TIOMOLIbIO BOJIBTMETPA,




amrnepMerpa U Hu(POBBIX TaTYMKOB HAMPSDKEHUS U CHIIBI TOKA.
CoOmroaTe TpaBUjia TEXHUKHA O€30I1acCHOCTH TIpU paboTre ¢
UCTOYHUKAMU TOKA.

PaGorats B nmape, rpyIine npu BHIIOJHEHUH MPAKTUYECKUX
3aJaHUH.

Haxonuts B muteparype u MHTepHETe HHPOPMAILIHIO O CBA3H
AIIEKTPOMArHUTHOTO B3aUMOJICHCTBUS C XUMUYECKUMU
peakusMu U OMOJIOTHYECKUMU TIPOIeccaMu, 00
MCIOJIb30BAaHUU 3JIEKTPUUECKUX SIBJICHHUM KUBBIMU
OpraHu3MaMu | T. 1.

['OTOBUTH Mpe3eHTAM U COOOIICHUS IO HM3YYCHHBIM TeMaMm
(BO3MOKHBIEC TEMBI TIPEJICTABIICHBI B YUCOHHUKE).

Buinoauams oononnumenvhule ucciedosamenscxue pabomol no
U3VUEHHBIM MeMAM (803MOACHbIE MeMbl NPEOCMAaBIeHbl 8
yueoOHuKe).




4.3

DNEeKTPUYECKHUI TOK
B Pa3IMYHBIX Cpelax

JlaBaTh onpeneneHue MOHATHI: HOCUTEU SJIEKTPUIECKOTO
3apsizia, MPOBOJAUMOCTD, C8ePXNPOBOOUMOCb, COOCTBEHHAS
MPOBOANMOCTb, IIPUMECHASI IIPOBOIUMOCTD, DJIIEKTPOHHAS
MIPOBOANMOCTb, IBIPOYHAsI TPOBOAUMOCTh, P-N-TIEPEXO/I,
BaKyyM, TEPMODJICKTPOHHASI SMHUCCHUS, SJICKTPOJIN3, Ta30BbIN
paspsi, peKOMOMHALINS, HOHH3AIINs, CAMOCTOSITEIIBHBIN pa3psil,
HECAMOCTOSITEIILHBIN paspsi, niazmd.

Pacrio3HaBaTh ¥  ONHCHIBATH  SIBICHUS  MPOXOXKICHUS
AIIEKTPUIECKOTO TOKA Yepe3 MIPOBOTHUKH, MOIYIIPOBOTHUKH,
BaKyyM, JJICKTPOJIUTHI, Ta3bl.

KadecTBeHHO XapaKTepu30BaTh IEKTPUUYECKHI TOK B CpEIE:
HA3bIBATh HOCHUTEIU 3aps0B, MEXaHU3M UX 00pa3oBaHWI,
XapakTep ABMKEHUS 3apsAI0B B DJIEKTPHUYSCKOM TOJIE U B €r0
OTCYTCTBHE, 3aBHCHMOCTh CHJIBI TOKa OT HampsHKEHUS,
3aBUCUMOCTH CHJIBI TOKA OT BHEITHHUX YCIIOBHIA.
Teopemuuecku npedcKazvl8ams HA OCHOBAHUU 3HAHULL O
cmpoenuu eeujecmea xapakmep Hocumeseti 3apsoo8 6
PA3IUUHBIX CPEOax, 3A8UCUMOCTIG CONPOMUBTIEHUS
NPOBOOHUKO8, NOJYNPOBOOHUKOE U INEKMPOJIUMOE OM
memnepamypsi. [lpusooums npumepsl ghuzuieckux
IKCNEPUMEHMO08, ABTSTIOWUXCS KPUMEPUIMU UCHUHHOCTU
meopemuyeckux npeockasanuii. O60cHo8bI8aAMb U
omcmausams 80U NPEONONONCEHUSL.

[TepeuncisiTb OCHOBHBIE TTOJIOKEHUST TCOPUU IICKTPOHHOM
MPOBOJIUMOCTH METAJUIOB. BRIYHCIISTE 3HAYCHUS CpEAHEH
CKOPOCTH YHOPSJIOYEHHOTO JBMKEHUS 3JICKTPOHOB B METAJIC
MOJT IEHCTBUEM DIICKTPUYCCKOTO TI0JIsl B KOHKPETHOM CUTYAIIHH.
OnpenensiTh CONPOTUBICHHE METAINICCKOTO TPOBOIHHKA TIPH
JTaHHOM TemIepaType.

DKCnepumMeHmanbHo Uccie0o8ams 3a8UCUMOCTIb
CONPOMUBTIEHUSL MEMALTULECKUX NPOBOOHUKOE OM
memnepamypbi.

IIpusooums npumepvl  c8epXNPOBOOHUKOS, NPUMEHEHUS
C8epXNPOBOOUMOCHU. YMOUHAMb 2PAHUYbL NPUMEHUMOCTIU
3akona Oma 6 843U C Cyuecmeo8aHuem sGJeHus
CBEPXNPOBOOUMOCHIU.

[TepeuuncsTh OCHOBHBIC MTOJIOKCHHUS TEeOpUHr
AIIEKTPOHHOIBIPOYHOM MIPOBOAMMOCTH
MOJTYIIPOBOJTHUKOB.  [IpUBOIUTH  MPUMEPBI  YHCTHIX
MIOJTYIIPOBOTHUKOB,




MOJTYITPOBOTHUKOB C JOHOPHBIMH U aKIIENTOPHBIMU TIPUMECSIMH.
DKCnepuMeHmanbHoO UCCIe008amb 3a8UCUMOCTb
COnpomuienus NoIynPOBOOHUKOE O memMnepamypsl u
0C8EUEHHOCU.

Obvscuams meopuro npogooumocmu p-N-nepexooa.
Iepeuucnsims ochosHble ceoticmea p-N -nepexooa.llpumensmo
meopuio NPOBOOUMOCIU K ORUCAHUIO pabombvl Ouood u
mpansucmopa. LIpuBoIUTH MPUMEPHI UCTIOTH30BAHUS
MOJTYIIPOBOTHUKOBBIX ITPUOOPOB.

[lepeuucnaTe ycIoBuUs CYIIIECTBOBAHUS SICKTPUUECKOTO TOKA B
Bakyyme. [IpMeHsTh 3HaHHS O CTPOCHHUHU BEIIECTBA IS
OIHCAHMSI SBJICHHS TEPMOIJICKTPOHHOM dMHUccuu. ONUCHIBATh
NPUHIUI JSHCTBUS BAKYYMHOTO IMOJIA, AJIEKTPOHHO-TTY4EeBOM
TPYOKH.

[TpuBOANUTE PUMEPHI UCTIONB30BAHUS BAKYYMHBIX TIPUOOPOB.
OOBsCHATH MEXaHU3M 00pa30BaHUs CBOOOIHBIX 3apsOB B
pacTBOpax M paciiaBax JIEKTPOJIUTOB.

OnuceIBaTh 3aBUCUMOCTD COITPOTHBIICHHSI AJICKTPOJIUTOB OT
TeMIreparypbl. Teopemuuecku Ha OCHOBAHUU 3HAHULL O
CmMpoeHUU 8eujecmaa nPeocKkasvbléans Xo0 npoyecca
anexmpoausa. Ilpusooums npumepst u 60CNPOU3E00UND
Gusuueckue sxcnepumenmol, nNOOmMeepIIcoaowue evbloeieHue Ha
INEKMPOOAX 8euecmed npu NPOXOACOEHUU INEKMPULECKO20
MOKa yepe3 eKmpoaum. Ymounsme epaHuybl NPUMEeHUMOCIU
3axkona Oma 0151 ORUCAHUSL NPOXOAHCOEHUSL INEKMPULECKO20
MOKa yepe3 deKmpoauUmbl.

[TpuMeHsATh 3HAHWST O CTPOCHHM BEIIECTBA JUISl OIUCAHHS
SIBIICHHS DJICKTPOJIH3a.

Cocmaensms ypasHenue, ONUCLIBAIOUee 3aKOH JIeKMpPOoaU3a
Dapaodesi, 0151 KOHKpemHbIX cumyayuil. Beiuucisims, ucnonv3ys
COCMABIEHHOE YPAGHEHUE, HEU3BECMHbLE 3HAYCHUSL BEIUYUH.
[TpuBOIUTE IPUMEPHI UCTIOIB30BAHUS JIIEKTPOITH3A.
OOBsCHATH MEXaHU3M 00pa30BaHUs CBOOOIHBIX 3apsI0B B
rasax.

[TpuMeHsITh 3HAHWS O CTPOCHHUH BEIECTBA JIJIS ONTUCAHUS
SBIIEHUI CAaMOCTOSITETFHOTO U HECAMOCTOSITENIEHOTO Pa3psIoB.
Pacrio3naBaTh, MPUBOAUTE TPUMEPHI, IEPEUUCIIATH YCIOBHUS
BO3HHUKHOBEHHS CAMOCTOSITEILHOTO 1 HECAMOCTOSI TEIbHOTO
ra30BBIX PA3PSIOB, PA3TMYHBIX TUIIOB FA30BBIX PAa3PSIOB.
[TpuBOANUTE PUMEPHI UCTIOIB30BAHUS Ta30BBIX PA3PSIIOB.
Ilepeuucnsims 0cHOBHbBLE C8OUCMEA U OONACTIU NPUMEHEHUS
naazmol.

Pabomamu 6 nape, epynne npu svinonnenuu
UCC1e008amenbCKux pabom, npu 0cyuecmeneHun
meopemuyecKux npeocKa3anuil.

Haxonuts B muteparype u MHTepHETE HHBOPMAIIHIO O
3amanHou Teme. [lepepabaTeiBaTh, aHATM3UPOBATH U
MIPEJICTABIISITh HHPOPMAIIHIO B COOTBETCTBHH C TTOCTABJICHHBIMU
3aJladaMH.

['OTOBHUTH MPE3eHTAIMH W COOOIICHHUS 110 U3YICHHBIM TeMaM




(BO3MOJKHBIE TEMBI IIPE/ICTaBICHBI B y4eOHUKE)

IToBTOpeHUnE




Peszeps

11 knacc (68 yacon, 2 yaca B HeeI10)

1. OcHOBBI 9
INMEKTPOAMHAMUKHI
(mponoimkeHue)
1.1 | MaruuTHOE ToJIe 5 JlaBaTh omnpeieICHHE MOHITHIA: MArHUTHOE 1OJIC, WHIYKIIHS

MarHuTHOTO TOJisi, BUXpPEBOE MoJjie, cuia Amriepa, cuia
Jlopenna, ¢eppomarHeTuk, IoMeH, Temmeparypa Kriopw,
MASHUMHAS NPOHUYAEMOCTb 8eUiecmed.

JlaBatb onpeneneHrne eqMHNLBI MHAYKIIMM MarHUTHOTO MOJIS.
[IepeuncnaTh OCHOBHBIE CBOMCTBA MATHUTHOTO TTOJIS.
N300paxaTh MarHUTHBIC JIMHUHU TTOCTOSIHHOT'O MarHuTa,
MPSAMOr0 TPOBOJAHUKA C TOKOM, KATYIIKH C TOKOM.

Habmronate B3auMoeiicTBHE KaTyIIKH C TOKOM U MarHuTa,
MAarHUTHOM CTPEJIKU U MTPOBOJIHUKA C TOKOM, JCHCTBUE
MAarHUTHOTO TOJISl HA JBHXKYILIYIOCS 3aPSyKEHHYIO YACTHILY.
dopMynHupoBaTh 3aKOH AMIiepa, Ha3bIBaTh TPAHUIIBI €TI0
MIPUMEHUMOCTH.

OrnpenenaTs HaMpaBJICHUE TUHUN UHIYKIIMA MarHUTHOTO TOJIs
C TIOMOIIIBIO MpaBuiia OypaBUYNKa, HAMPABICHHE BEKTOPOB CHIIBI
Awmnepa u cuibl JlopeHla ¢ moMoIbIO IPaBUIIa JIEBOM PYKH.
[TpumensTh 3aKoH AMIiiepa U GOPMYITY AJisl BEIYMCICHUSI CUTIBI
JlopeHua npu peuieHuu 3aaau.

Obvacuams npuHyun pabomul YUKIOMpoHa u
macccnekmpozpaga.

[lepeuncnaTh TUIBI BEIIECTB IO MArHUTHBIM CBOMCTBAM,
Ha3bIBaTh CBOWCTBA AMa-, Tapa- U peppoOMarHeTUKOB.
N3MmepsATh cuily B3aMMOJEUCTBHS KATYIIKU C TOKOM U MAarHuTa.
Hccnedosams macnummuble c80Ucmea mei, U320MOBNEHHbIX U3
pasnblx mamepuanios. Pabotats B mape Mpu BHITIOTHEHUN
MPAKTUYECKUX 3aaHUM, B IapPE U TPYIIIIE IIPU PELICHUH 3a/1a4.
ObvscHAMb NPUHYUN OeliCBUs DTIeKIMPOUSMEPUMETIbHBIX
npubOpo8s, 2pOMKO2080pUMENS U INEKMPOOBULAMEIA.
Haxonuts B nutepatype u nTepHeTe HHGOPMAIIMIO O BKJIA/IE
Awmmnepa, JlopeHia B u3yuyeHrne MarHuTHOTO TI0JIsA, PYCCKOTO
¢uzuka CToneToBa B UCCIICIOBAHUE MAaTHUTHBIX CBOWUCTB
(dbeppoMarHeTuKoB, 0 IPUMEHEHUH 3aKOHa AMIIepa,
MPAKTUYECKOM HCIOJIb30BAHUU JEHCTBUS MATHUTHOTO TTOJIS Ha
JBIDKYIIHICS 3apsif], 00 YCKOPUTENSAX DJIEMEHTAPHBIX YaCTHII, O
BKJIAJI€ POCCUICKUX YYEHBIX B CO3/IAHUE YCKOPUTEIEH
AIIEMEHTAPHBIX YaCTHII, B TOM 4uciie B O0beTMHEHHOM
WHCTHUTYTE siiepHbIX uccnenoBanuit (OMAN) B r. JlyOHe u Ha
aaponHoMkosutaiinepe B LIEPHe; 06 ucnonszoBanuu
(beppoMarHeTUKOB, O MArHUTHOM T10JI€ 3EMIIH.

['OTOBUTH TIPE3EHTAIMA U COOOIIEHUS MO0 W3YYCHHBIM TeMaMm
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHHKE).




1.2

DneKTpOMarHuTHasI
WHTyKIAS

JlaBaTb onpenenieHrue MOHATUN: ABJICHUE DJIEKTPOMarHUTHOU
WHIYKIWWA, MarHUTHBIN notok, D/1C unaykuuu,
WHJIYKTUBHOCTb, caMOMHAYKIHS, DIC caMOMHIyKIIUH.
Pacmo3naBath, BOCIPOU3BOANTH, HAOIIOIATh SBJICHUE
AJIEKTPOMArHUTHON MHIAYKIIMH, TOKA3bIBATh
MIPUYMHHOCIICICTBEHHBIE CBS3M MPH HAOIIOICHUN SBJICHHUSI.
Hab6nronaTe 1 aHaAMM3UPOBATh SKCIIEPUMEHTHI,
JIEMOHCTpHpYroIue npaBuiio Jlenua.

dopmynupoBath npaBuiio JIeH1a, 3aK0H 3JE€KTPOMarHUTHOM

WHYKIUW, HA3bIBATh TPAHUIIBI €70 MPUMEHUMOCTH.
HccnenoBath sBJICHUE 2JIEKTPOMArHUTHON MHITYKITHH.
Ilepeyucname ycnosus, npu KOmopuvlx 603HUKAEM
UHOYKYUOHHDBIU MOK 8 3AMKHYMOM KOHMYpe, Kamyuixe.
Onpeodensimob posib Jicene3no2o cepoedHuKd 8 Kamyuxe.
Hzobpasxcams epaghuuecku eHeuinee u UHOYKYUOHHOE
MazHumHvle nous. Onpedenime HanpaegieHue UHOYKYUOHHO20
MOKA 8 KOHKPEMHOU CUMYayuu.

OO0BsCHATH BOSHUKHOBEHHE BUXPEBOTO JIEKTPUUECKOTO TOJISI U
AJIEKTPOMArHUTHOTO TIOJIst. Onucwigams npoyecc 603HUKHOBEHUS
I/C unoykyuu 8 osudicywuxcs nposooruxax.llpedcmasnameo
NPUHYUN OelUCMBUSL JJIeKMPO2eHepamopa u
INEKMPOOUHAMULECKO20 MUKPODOHA.

PaGorate B mape u rpymime MpH BBHIMOTHEHUH MPAKTUYECKHX
3a/IaHUM, TITITAHUPOBATH YKCIIEPUMEHT.

[TepeuncraTh mMpUMephl KCTIOJIb30BaHUS SBICHUS
AIIEKTPOMArHUTHOM WHIYKIIHH.

Pacmo3HaBaTh, BOCHIPOM3BOJUTH, HAOMIOIATh  SIBJICHUE
CaMOMHIYKIIMH, TTOKA3bIBATh MPUYNHHO-CJICICTBEHHBIE CBSI3U
MpU HAOJIIOICHUH SIBJICHHUSL.

@opMynHpOBaTh 3aKOH CAMOMHAYKIIMH, HA3bIBATh T'PAHUILIBI €TI0
MPUMEHUMOCTH.

[IpoBOIUTH aHATIOTHUIO MEXY CAMOMHAYKIIMEN 1 HHEPTHOCTBIO.
Ornpenensth 3aBUCUMOCTh HHAYKTUBHOCTH KaTyIIKH OT €€
JUTAHBI 1 TITOIIA N BUTKOB.

OrnpenensTb B KOHKPETHON CUTYyallul 3HAYEHHS: MArHUTHOTO
notoka, D1C unaykuuu, 37 C uHoykyuu 6 08unCyuwuxcs
npogoonuxax, DJIC caMOMHIYKIIUU, UHTYKTUBHOCTb, 9HEP2UIO
NIeKMPOMASHUMHO20 NOJIAL.

Haxoauts B muteparype u MaTepHeTe nHdopmaimo 06
MCTOPUM OTKPBITHS SIBIEHUS 3EKTPOMArHUTHOM MHAYKIIUH, O
BKJIQJIC B U3yUEHHUE ITOTO SBJIECHUS POCCHIICKOTO (hrzmka J. X.
Jlenma, o 60pb0e C MPOSIBICHUSIMHU IIEKTPOMArHUTHOM
MHIYKIUU U €€ UCIIOJIb30BAaHUU B MTPOMBILIUIEHHOCTU. [ 0OTOBUTH
MPE3EHTAIMU U COOOIEHUS TI0 U3YYEHHBIM TeMaM (BO3MOKHBIE
TEMBI MIPE/ICTABIICHBI B yUCOHHKE).

Konebanus 1 BOJIHEI

17




2.1

Mexannueckue
KOJIcOaHus

JlaBaThb ompeeneHre MOHATHN: KojieOaHusl, KojebaTenpHas
CUCTEeMa, MEXaHHUECKHEe KoneOaHus, TaApMOHUYECKUE
KoJieOaHus1, CBOOOHBIC KOJIeOaHus, 3aTyXaroIue KoueOaHus,
BBIHY)KJICHHBIE KOJIeOaHMsI, pe30HaHC, CMEIIEHUE, aMIUTUTY/Ia,
MIePHO/, YacTOTa, COOCTBEHHAs 4acToTa, (haza.

HaspiBaTh ycnoBHS BO3HHUKHOBEHHs KoseOanuii. [IpuBoauth
MIPUMEPHI KOJIeOaTEThbHBIX CUCTEM.

OnuceIBaTh MOJICIH IIPY>KUHHBIN MasgTHUKY, «MaTEeMaTHICCKUN
MasITHUK.

[Tepeuncnarh BUABI KOJIEOATEIBHOTO IBH)KCHHSI, UX CBOMCTBA.
Pacnio3naBath, BOCIIPOU3BOIUTE, HAOMIOAATh TAPMOHUYECKHE
KoJieOaHus1, CBOOOTHBIC KOJIeOaHus, 3aTyXaroIIie KoIeOaHus,
BBIHY/ICHHBIE KOJICOaHU s, PE30HAHC.

[lepeuncnsate cnocoObl MONy4eHHs] CBOOOJHBIX U
BBIHYK/ICHHBIX MEXaHWUYECKUX KoJieOanuii. COCTaBIAThH
YpaBHEHHE MEXaHUUYECKUX KOJICOAHUI, 3aIUCHIBATH €TO
pemieHue. OnpenensiTs N0 YpaBHEHUIO KOJIe0aTeIbHOrO

JIBIDKCHUS TTapaMeTphbl KoJeOaHMiA.

[TpencraBisaTh rpaduuecky 3aBUCUMOCTh CMEIIEHUS, CKOPOCTH
U YCKOPEHHsI OT BpEMEHHU IPU KOJIeOaHUIX MAaTEMaTHUECKOro U
HPY>KUHHOT'O MasiTHUKOB. OIpenensaTs o rpaguky
XapaKTEPUCTHKH KOJIEOAHHIA: aMIUTUTYAY, IEPHO U YacCTOTY.
H3z06pasicams epaghuuecku 3a8ucumocms amnaumyosl
BbIHYHCOEHHBIX KONeOAHUL OM 4aCMOmbl 8bIHYHCOAIOWEL CUTBL.
Ananusuposams usmenenue 0anHoO20 epapura npu usMeHeHuu
mMpeHus 6 cucmeme.

BbIUuCiATh B KOHKPETHBIX CUTYalUsX 3HAUYEHUs MepHoia
KoJIeOaHUH MaTeMaTHUYECKOro WK NPYKUHHOTO MAasATHUKA,
SHEPIUU MasTHUKA.

OOBSICHTH NMPEBpALLIEHUS] SHEPTUU ITPU KOJIEOAHUAX
MaTeMaTHYECKOTO MasiTHAKA U TPy3a Ha MPYKHUHE.
Hccnedosams 3asucumocms nepuooa konebanuii
MamemamuyecKo20 MasmHuka om e2o OIUHbl, Maccyl U
amnaumyovl Konebanuti. Mccredosams 3a8ucumocms nepuooa
KOJ1e0aHUll 2py3a Ha NPYIHCUHE OM MACCHL 2PY3A U HCECIKOCIU
NPYIHCUHDL.

PaGoTatp B mape u rpyre npu pemeHny 3a1a9 U BHIIIOJTHEHUN
MPAKTUYECKUX 3aJaHUI, HCCIIEI0BAaHUM, TNTAHUPOBATH
’KCHepuMeHT. Bectu auckyccuto Ha TeMy «Posb pe3oHaHca B
TEXHHUKE U OBITY.

Haxonuts B muteparype u UnTepHeTe nHpopmanuio oo
MCIIOJIb30BaHNU MEXaHWYECKUX KojeOaHui B mpubopax
Te0JIOTOpa3BEIKH, Yacax, Kauelsx, IPYruX yCTPOHCTBax, 00
UCIIOJIb30BaHUH B TEXHUKE M MYy3bIKE pe30HaHCa U 0 6opboe ¢
HUM.

['oTOBUTH Tpe3eHTalMi W COOOIICHUS 1O H3YYCHHBIM TeMaM
(BO3MOJKHBIE TEMBI IPEJICTaBIICHBI B y4eOHUKE).

Pemate 3amaun. KoHTponupoBaTh pelieHHe 3afady caMuUM U

APYIruMH yHallluMUcCs.




2.2

ONEeKTPOMarHuTHbHIE
KoJie0aHus

JlaBath ompeeieHue MOHITHIA: IIEKTPOMAarHUTHBIC KOJIeOaH s,
KoJIeOaTeNbHbIN KOHTYp, CBOOOJHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl, asmoxonebanus, agmokoiebamenvHasl

cucmema, BBIHY)KJICHHBIC AJIEKTPOMArHUTHBIE KOJIeOaHMs,
MIEPEMEHHBIN AIEKTPHUUECKUI TOK, aKTUBHOE

COIIPOTHUBIICHUE, UHOYKMUBHOE CONPOMUBTIEHUE, EMKOCHHOE
conpomusnenue, NoJIHoe CONPOMuGIeHue Yenu nepemeHHo20
MoKa, NEUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA, IEHCTBYIOIIEE
3HAYCHHE HAMPSDKEHUS, TpaHchopmaTop, KodPHUIIHEHT
TpaHchopmaIuu.

N300paxath cxeMy KojaebaTeIbHOr0 KOHTYpa U ONUCHIBATH
HPUHIUI €T0 Pa0OTHI.

Pacrnio3HaBaTh, BOCHpPOHM3BOIUTH, HAOMIOAATh CBOOOJHBIC
AIIEKTPOMArHUTHBIC Kosie0aHus, BbIHYIICOCHHDBLE
INEKMPOMACHUMHbLE KOLEOAHUsl, PE30OHAHC 8 Yenu NepeMeHHO20
moxKa.

AHaJIM3UPOBATH MPEBPAIICHUS SJHEPTUH B KOJIEOATEIBHOM
KOHTYpE TPH 3JICKTPOMATrHUTHBIX KOJCOaHUSIX.

[IpencraBisaTh B Buje rpad)ikoB 3aBUCHMOCTb JIEKTPHUECKOTO
3apsizia, CUJIbl TOKA M HAlPSDKCHHS OT BPEMEHH IPH CBOOOTHBIX
AIIEKTPOMArHUTHBIX KOJIeOaHUsAX. OnpeaensaTh 1o rpaduky
KOJICOaHUH XapaKTePUCTUKU: aMILTUTYY, IEPUOJT U YaCTOTY.




IIposooumu ananozuio mexcoy MexaHudecKuMu u
INEKMPOMACHUMHBIMU KOIOAHUAMU.

3anuceiBaTh hopmyny TomcoHa. BUUCIATE ¢ TOMOIIBIO
dbopmynel ToMcoHa mepuoa W YacTOTy CBOOOJHBIX
AIIEKTPOMArHUTHBIX KOJICOAHUH.

OnpenensTh NepUol, 4aCTOTY, aMIUTUTYy KojeOaHui B
KOHKPETHBIX CUTyalusiX. Mccrnedoeams seKkmpomazHumHble
KO1e0aHUsl.

Ilepeuucnams ceoticmea asmokonebanull, AgmoxKoaieoamenbHoll
cucmembl. IIpueooums npumepvl a8MoKoLeO6amenbHbIX
cucmem, UCNONIL30BAHUS ABMOKOIEOAHUI.

OOBSICHATH NPUHIIUI MTOJYYESHUS IEPEMEHHOT0 TOKa,
YCTPOMCTBO TeHepaTopa MepeMeHHOr0 TOKa.

Ha3zbiBaTh 0COOEHHOCTH MEPEMEHHOT0 AJIEKTPUYECKOTO TOKa Ha
y4acTKe LEMU C Pe3UCTOPOM.

Has3zvieams ocobennocmu nepemenHo20 31eKmpuyecko2o mokda
HA yuyacmike yenu ¢ KOHOeHcamopoM.

Has3zvieams ocobennocmu nepemennHo2o 31eKmpuieckozo
MOKA HA y4acmKe Yyenu ¢ KamywKou uHOYKmMuUeHOCmu.
3anuceiBaTh 3aK0H OMa ISl LIeTd IEPEMEHHOT0 TOKa.
HaxoauTh 3Ha4YeHUS CUIIBI TOKA, HATIPSHKEHUS, aKTHBHOTO
COTPOTUBIICHUS, UHOYKMUBHO20 CONPOMUBTEHUS, EMKOCIMHO20
conpomugenus, NoIH020 CONPOMUEIeHUs e IePeMEHHOTO
TOKa B KOHKPETHBIX CUTYyaIIUSX.

BbrancnsaTs 3Ha4eHHS] MOIIIHOCTH, BBIACISIONIEHCS B IIETH
MEPEMEHHOT0 TOKa, ACHCTBYIOINE 3HAUEHUS TOKA U
HAPSDKEHUS.

Has3zvieamo ycnosus 603HUKHOBEHUS pe30HAHCA 8 Yenu
nepemMeHH020 MOoKd.

OnuceIBaTh YCTPOWCTBO, IPUHIIATT ACHCTBHS U TPUMECHEHUE
Tpanchopmaropa.

Buiuucnams xosghdpuyuenm mpancghopmayuu 6 KOHKpemHvix
CUMyayusx.

Haxomute B mutepatype u HHTepHere wuHpopManuo o
MOJTy4YEeHHUH, TIepeiade U HCIIOJIb30BaHUH IEPEMEHHOTO TOKa, 00
HUCTOPHUU CO3JIaHUS U IIPUMCHCHHH

TpaHcPOPMATOPOB, UCNOIb30BAHULU PE3OHAHCA 8 YenU
nepemeHHo20 MmoKa u o0 bopvbe ¢ HuM, ycrexax 1 mpoodiemMax
DIIEKTPOIHEPTETUKH.

Cocmasnsams cxemvl npeobpazosanus suepeuu Ha TIL] u
I'9C, a makace cxemy nepeoayu u nompeobienus
91eKmposnepauU, Ha3bIBaTh OCHOBHBIX MOTpedUTeNei
ANIEKTPOIHEPTUHU. [lepeuucaimes npuuunsl nomepsb SHePUU U
803MOACHOCMU OJI51 NOBbLULEHUS I DexmusHocmu eé
UCNOTIL308AHUAL.

BecTtu nuckyccutro o nosiab3e u Bpeie AIEKTPOCTAHIUH,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, YMETh BHICIYIIINBATh
MHEHUE JIPYTUX Y4aCTHUKOB.




['oTOBUTH Mpe3eHTalu W COOOILIEHUS MO H3YYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI IIPE/ICTABIICHBI B yUCOHHKE).

2.3

Mexannueckue
BOJIHEI

I[aBaTL OMNMpCACIICHUC MOHATHUM: MEXaHUYECKas BOJIHA,
MoriepeuHas BOJiHa, IMpoA0JIbHAad BOJIHA, CKOPOCTb BOJIHEI,




JUIMHA BOJIHBI, (pa3a BOJIHBI, N10CKAA BONIHA, BOTHOBAS
NOBEPXHOCMb, PPOHM 80.IHbI, 1YY, 3BYKOBAsI BOJIHA, TPOMKOCTh

3ByKa, BBICOTa TOHAa, TeMOp, OTpaXeHHEe, MpPEJIOMIICHHE,
MIOTJIOIEHHUE, UHTEPPEPEHIHS, OUPPaKyus,

noaspU3ayUs MEXaHUIECKUX BOJIH, KOTEPEHTHbBIE UCTOYHUKH,
cTOsT9ast BOJTHA, aKyCTHYCCKUI pe30HaHC,
TUIOCKOTIOJISIPU30BaHHAas! BOJIHA.

[lepeuncnsiT CBOWMCTBA MEXaHHMUYECKUX BOJIH. Pacrio3HaBars,
BOCIIPOU3BOIMTh, HAOIIOIaTh MEXaHUYECKHE BOJHBI,
MIOTIEPEYHBIE BOJIHBI, IPOJOJIBHBIC BOJIHBI, OTPAXKECHHUE,
NpeJOMIICHUE, MTOTIIONICHUE, HHTEPPEPEHIIUIO, Judpakyuro u
nosipu3ayuo MEXaHMIECKUX BOJTH. Ha3bIBaTh XapakTepUCTUKU
BOJIH: CKOPOCTbh, YaCTOTA, JIJTMHA BOJHBI, pa3HOCTH (a3.
OnpenensiTb B KOHKPETHBIX CUTYAIUSX CKOPOCTH, YACTOTHI,
JUTMHBI BOJIHBI, pa3HOCTHU (a3 BOJIH.

3anucvieamov u cocmagniams 8 KOHKPEMHBIX CUMYAYUSIX
VPaBHeHue 2apMOHUYECKol be2yujell 80IHbL.

Haxonuts B muteparype u MHTEpHETE MHDOPMALIHIO O
BO30Y)KJICHHH, TIepe/iade U UCIIOJIb30BaHUH 3BYKOBBIX BOJIH, 00
MCTIOJIb30BaHUH PE30HAHCA 3BYKOBBIX BOJH B MY3BIKE U
TEXHUKE.

BecTu quckyccuio o mojib3e U Bpeie BO3ICHCTBHSI HA YEIOBEKa
3BYKOBBIX BOJIH, apT'YMEHTUPOBATh CBOIO TIO3UIIUIO, YMETh
BBICITYIIIMBATh MHEHUE IPYTUX YIaCTHUKOB.

['0OTOBUTH TIpE3eHTAllMM M COOOIICHUS 10 W3YYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPEJICTABIICHBI B yUCOHHKE).




2.4

ONEeKTPOMarHuTHbHIE
BOJIHBI

JlaBaTh onpeaenieHue MOHATHIL: AJIEKTPOMAarHUTHOE TOJIE,
BUXPEBOE IIEKTPUIECKOE TIOJIE, SJICKTPOMArHUTHBIC BOJHBI,
CKOPOCTh BOJIHBI, JJIMHA BOJIHBI, (Da3a BOJIHBI, BOTHOBAs
MOBEPXHOCTh, (POHT BOJIHBI, JTy4, MJIOTHOCTh MMOTOKA
U3ITy4eHUs], TOYCUHBI UCTOYHUK U3ITy4EHUS, OTPAXKEHHE,
MpesioMIIeHUE, MOTIIoNIeHne, HHTephepeHns, TUPpaKIus,
MOTIEPEYHOCTb, MOJSIPU3ALINS HIEKTPOMArHUTHBIX BOJIH,
pPaanoCBs3b, PAIUOJIOKALINS, AMIUIUTYIHAS MOTYJIALINS,
nerektupoBanue. OOBSICHATH B3aUMOCBSI3b MTEPEMEHHBIX
ANEKTPUYECKOTO U MAarHUTHOTO MoJel. PucoBaTte cxemy
pacnpocTpaHeHHs 3JIEKTPOMarHUTHON BOJHBL. [lepeuncnsrs
CBOICTBA U XapaKTEPUCTHKU dJIEKTPOMATHUTHBIX BOJIH.
ObwscHAmMb npoyeccvl 8 OMKPLINMOM KOlebameibHoM KOHmype,
NPUHYUN USTYYEHUS U PeSUCPayUU dJIeKMPOMACHUMHBIX GOJIH.
Pacnio3naBath, HA0IIOAATH ANEKTPOMArHUTHBIE BOJIHBI,
U3Ny4yeHue, Npueém, oTpaxxeHue, peioMIIeHUe, MOTJIOIEeHuE,
UHTEphEpEHIHIO, TUPPAKIUIO U MOJISPU3ALIUIO
AIIEKTPOMArHUTHBIX BOJIH.

BbucnasaTh B KOHKPETHBIX CHUTYallUsX 3HAYCHUS
XapaKTePUCTHUK BOJH: CKOPOCTU, YACTOTHI, ITTUHBI BOJIHBI,
pasHoctu $haz, enyouHy paouoiokayuu.

CpasHusamv mexanuyeckue u 31eKmpoOMASHUMHbLE GOTHDYL.
ObvscHAmMb NPUHYUNDBL PAOUOCEAZU U MENEBUOCHUSL.
O0vsCHAMb NPUHYUNBL OCYUECENEHUS NPOYECCO8 MOOYIAYUU
u demexmupoganus. M300pasxcams npunyunuaivhvie cxembl
paouonepedamyuxa u paouonpuémuuxa. Ocyuecmensimeo
paouonepedayy u paouonpuém. OOvACHAMb NPUHYUNDBL
nepeoauu u3006padicenus meienepeoamyuKom U NPUHYUnbsl
npuéma uz0opaticenuss menesusopoM.

UccnenoBars CBOKMCTBA 3IEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO

MoOubHOTO TenedoHa. Ha3piBaTh U onKchIBaTH COBPEMEHHbBIE
CPEJIICTBA CBS3H.

Boigensate ponb A.C. [lonoBa B H3y4eHHH 31€KTPOMArHUTHBIX
BOJIH U CO3/IaHUU PanocBsi3u. OTHOCUTHCS C YBaXKEHHEM K
YU€HBIM M UX OTKPBITUAM. OOOCHOBBIBATh Ba)KHOCTh OTKPBITHS
AJIEKTPOMAarHUTHBIX BOJIH JJIs pa3BUTHs Hayku. Haxonuts B
auteparype u HTepHeTe nHpOopMalnio, O3BOISIONLYIO
OTBETUTH Ha MIOCTaBJIEHHbBIE BONPOCHI 10 Teme. Paborath B
nape U rpyrmnie npy pelieHny 3a1a4 U BbIIOJIHEHUN
MPaKTUYECKUX 3aianuil. Haxooumu ¢ numepamype u
Humepneme ungopmayuio o 8036yscoenuu, nepeoade u
UCNONIb308AHUU INEKMPOMASHUMHBIX 801IH, 06 onvimax I epya

U UX 3HAYEeHUU.

Bectu auckyccuto o nosib3e U Bpeae UCIOIb30BaHHs YETI0BEKOM
AJIEKTPOMAarHUTHBIX BOJIH, ApIYMEHTHUPOBATh CBOIO MO3HIINIO,
YMETb BBICTYIIMBaTh MHEHUE APYTUX YYaCTHUKOB. [ OTOBUTH
MPE3eHTAIMH U COOOIIEHUS 110 U3YYEHHBIM TeMaM (BO3MOXKHbIE
TEMBI [IPE/ICTABJICHBI B yUCOHUKE).

OnTuka

13




3.1

CBeTOBBLIE BOJIHEL
I'eomerpuueckas u
BOJIHOBAsI OIITHKA

11

JlaBaTb onpenencHue MOHATUN: CBET, T€OMETpUUYECKas: OINTHUKA,
CBETOBOM JIy4, CKOPOCTb CBETA, OTPAKCHHUE CBETA,
IIPEJIOMJIEHUE CBETA, IIOJIHOE OTPAXXEHUE CBETA, YIoJl MaeHus,
YroJl OTPaKEHMsI, YroJl NpPeJOMJIEHUS, OTHOCHUTEIbHBIN
nokas3areiab  HpeloMIIeHHs,  aOCOJIOTHBI  IOKa3areib
IpeIoOMIIEHUS, TUH3a, (POKYCHOE

paccTosiHUE JINH3BI, ONITUYECKAsl CHJIA JIMH3BI, TUCIIEPCUs CBETA,
uHTEepEepeHIHs cBeTa, TU(paKLusl cBeTa, TUPPaKIMOHHAS
pelérka, noJaspu3alus CBETa, €CTECTBEHHBIN CBET,
IUIOCKOIOJIIPU30BaHHBIN CBET.

OnuceIBaTh METOIBI U3MEPEHUS CKOPOCTH CBETA.

Ilepeuncnarb cBOMCTBA CBETOBBIX BOJIH.

PacrniozHaBaTh, BOCIIPOU3BOAMTH, HAONIIOJATh PACIIPOCTPAHEHHE
CBETOBBIX BOJIH, OTPaXEHHE, IPEIOMIIEHHE, IOTJIOLIEHHE,
JTUCTIEPCUI0, WHTEPPEPECHINIO, AUPPAKIHUIO U TOJSIPU3AIHIO
CBETOBBIX BOJIH.

®opMynMpoBaTh NpUHLUI [ TOUreHca, 3aKOHbI OTPAKEHUS U
IIPEJIOMJICHUS CBETA, TPAHULIBI UX IPUMEHUMOCTH. CTPOUTH
XO0J| JIyda B IUIOCKONIApaJuIEIbHON IIIIACTUHE, TPEYTOJIBHON
Ipu3Me, IOBOPOTHOM IpU3Me, 000pavynBarolIeil pu3me,
TOHKOU JIMH3E.

Crpouth u300paxKeHre npeaMera B MI0CKOM 3epKajie, B TOHKOM
JIMH3E.

Hepe‘{I/ICHHTB BHUABI JIMH3, KX OCHOBHBIC

XapaKTCPHUCTHUKU O ontuueckuii LCHTP, INTaBHAA OIITUYCCKAA OChb,
¢doxyc, onTUyecKas cuiIa.

OHpGIIGJI?ITI) B KOHerTHOI;'I CUTyallMu 3HA4YCHUA yIJia IIaJACHUA,
yIJ1a OTpaKeHUsl, yIiia IpeIOMIIEHUs, OTHOCUTEIbHOIO
HoKas3ares NpeIOMIICHHs, a0COIIOTHOIO II0Ka3aTes
IpEeJIOMIIEHUs, CKOPOCTH CBETa B cpefie, (POKYCHOTO
paccTOsHUSA, ONITUYECKON CHIIBI JINH3BI, YBETTUUYEHHUS JTUH3BI,
nepuo/ia 1uppakMOHHON

PEIIETKH, OJIOKEHUS UHTEP(PEPEHIIMOHHBIX U AU(PPAKIIHOHHBIX
MaKCUMyMOB 1 MUHUMYMOB. 3aluChIBaTh (HOPMYITy TOHKOM
JIMH3BI, paCCUYNTBIBATE B KOHKPETHBIX




CUTYaIUAX C €€ TOMOIIbIO HEM3BECTHBIC BETHUNHBL.
OOBSICHIATH NPUHIIUIT KOPPEKIIMH 3PEHUS C TTOMOIIBIO OYKOB.
OKCMEepUMEHTAIBHO OIPENEATh MOKa3aTeNb MPeIOMIICHUS
cpenbl, GOKYCHOE pacCTOSTHUE COOMparOIIeH

U pacceusaioujeli TMH3, IJIUHY CBETOBON BOJIHBI C IIOMOIIBIO
TU(GPAKIIUOHHON PEIIETKH, OYeHUsams UHGOPMAYUOHHYIO
émxocmov komnakm-oucka (CD).

llepeuucnams obnacmu npumenenuss unmepgepenyuu ceema,
oughpaxyuu céema, nonsapuzayuu ceema.

WccnenoBath 3aBUCUMOCTD YTIJIa MPEJIOMIICHUS OT YIJia
NaJeHUsI, 3aBUCUMOCTb PACCTOSHUS OT JIMH3BI 10 U300paskeHus
OT PacCTOSHUS OT JIMH3BI JI0 MIpeIMeTa.

[TpoBepsITh TUIIOTE3BI: YTOJI MIPEIIOMIICHUS TIPSIMO
MPONIOPIMOHANICH YTIy MaJACHHUS, NPU NAOMHOM CIOHCEHUU O8YX
JIUH3 ONMuyecKue CUlbl CKI1aobl8aromcs.

KoncTpyrnpoBaTh MOJiesIH TeNeCcKoIa U/UiId MUKPOCKOIIA.
Paborats B mape u TpyIie npu BEITOTHECHUH MTPAKTUICCKIX
3aJJaHuH, BBIBUKEHUH THIIOTE3, Pa3padOTKe METO/I0B
MIPOBEPKHU THITOTES.

lInanuposamuv desmenbHOCMb NO BbLINOIHEHUIO U 8bINOIHAMb
uccne008anus 3a8UCUMOCIU MeHCOY PUULECKUMU
BEIUYUHAMU, IKCNEPUMEHMATILHYIO NPOBEPKY SUNOMESbI.
Haxomauts B nuteparype u MHTepHeTe nndopmaiuio o
ouorpadusx 1. Hetorona, X. I'toiirenca, T. FOHra, O.
®penens, 00 UX HAyYHBIX paboTax, 0 3HAYCHUHU UX PadOT IS
COBPEMEHHOI HayKH.

Bricka3piBaTh CBOE MHEHHUE O 3HAYCHUH HAYYHBIX OTKPBITHH U
pabotr mo ontuke M. Herotona, X. ['toiirenca, T. IOnra, O.
Openens. BocnpruHuMate, aHaIM3upoOBaTh, epepadaThiBaTh U
MPEIbABIATH HHPOPMAIIHIO B COOTBETCTBHH C TIOCTABICHHBIMU
3a/layaMu.

Brienars OCHOBHBIE TTOJIOKEHUS KOPITYCKYJISIPHOW ¥ BOJTHOBOM
TEOpui cBeTa. YYacTBOBaTh B OOCYKICHHH JTUX TEOPUU U
COBPEMEHHBIX B3TJIS/I0B HA MPUPOJY CBETA.

Vraszvieams epanuyvl npumenumocmu ceomempuyeckou
ONMUKU.

['oTOBUTH Mpe3eHTallMi U COOOINEHUS MO W3YYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI IPEJICTABICHBI B yUEOHUKE).




3.2

N3nydyenue u
CIIEKTPBI

JlaBaTh ompenelieHWE TOHATUM: TEIJIOBOE H3JIyYECHHUE,
AIEKTPOTIOMUHECLICHITUA, KaTOI0IIOMUHECIICHITHS,
XEMIJTFOMUHECIICHITUS, (DOTOMIOMUHECIICHITUS, CHIOWHOLL
CNeKmp, TUHeuuamvlii CHeKmp, noJ10Camblii CNeKmp, CNeKmp
Nno2N0WjeHUsl, CNeKmMpPaibHblll AHAIU3.

[lepeuncnarb BUABI CIEKTPOB.

Pacnio3naBats, socnpousz600ums, HaOMOIATH CILIONTHOM
CIIEKTp, JIMHEHYAThIN CIEKTP, MOJOCATHIN CIIEKTpP, CIEKTP
W3JIyYEHHUS U TIOTJIOLICHHUS.

Hzo06pasicams, 00bACHAMb U AHATUZUPOBAMb KPUBYIO
3a8UCUMOCMU pacnpeoesieHus YHepeUn 8 CneKkmpe adCOIIOMHO
uépHo2o mena.

[lepeuncnarh BUABI 3JIEKTPOMArHUTHBIX H3IYYEHUH, HX
HMCTOYHUKH, CBOKMCTBA, IPUMEHEHUE. MICIIOap30BaTh MIKaIy
AJIEKTPOMArHUTHBIX ~ BOJH.  CpaBHHMBaTh  CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH Pa3HbIX JIMANIa30HOB.

OCHOBBI
CICIHAILHON TeOpUn
OTHOCHUTEIBHOCTHU

34.

OcHoBbI
CIELMAJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

(CTO)

JaBatb onpeneneHre MOHATUN: cOOBITHE, TOCTYIAT,
COOCTBEHHAs! HHEPLMAJIbHASL CUCTEMA OTCU&Ta, COOCTBEHHOE
BpeMs1, COOCTBEHHas JUIMHA TeJla, Macca MOKOs, MHBAPHAHT,
SHEPIrus MOKOsI.

ObvsacHamb npomugopeyus Mexcoy KiacCuieckol MexaHukou u
anekmpoounamuxou Maxceenna u npuuunst nosenerus CTO.
®opmynuposaTs noctyaatsl CTO.

®opmynrpoBaTh BeIBOJbI U3 nocTynaroB CTO u ob6vacuame
penamugucmckue d¢hgpexmol cokpawjeHus pasmepos mena u
3ame0neHUss BpeMeHU MeHcoy 08YMsl COOLIMUAMU C MOYKU
3penus 0sudCywelcs cucmemsl omcuéma. AHaIU3UPOBaTh
(bopMyITy pelITUBUCTCKOTO 3aKOHA CIIOKEHHUSI CKOPOCTEHA.
IIposooums mbicieHHble IKCnEPUMEHMbL, NOOMEEPIHCOarOuue
nocmynamut CTO u ux cnedcmeus.

Haxooumb 6 KOHKpemHot cumyayuu 3Ha4eHus CKopocmei mei
6 CTO, unmepeanos epemenu mexcoy coobimusimu, OIUHy mead,
9HEP2UI0 NOKOs 4aCmuUuybl, NOJIHYIO IHEPSUI0 YACMUYDL,
PEeNAMUBUCICKULL UMNYTLC YACTUYDL.

3anuchIBaTh BBIPAXKEHUE AJISl SHEPTUU TTOKOSI U NOHOU SHEP2UU
YaCTHII.

W3naraTh cyTh NPUHIUIIA COOTBETCTBUS.

Haxoauts B nuteparype u MHTepHeTe nHOpMaLIHIO O TEOPUH
a¢upa, 06 IKCIEPUMEHTAX, KOTOPbIE IPUBETH K CO3AAHUIO
CTO, 00 OTHOCUTENBFHOCTH PACCTOSIHUI U TPOMEKYTKOB
BpeMeHH, o Ouorpaduu A. DiiHITeiiHa. Bpicka3bIBaTh CBOE
MHeHue o 3HaueHnr CTO 1151 COBpeMEeHHOM HAyKH.

['0OTOBUTH TIpe3eHTAIMM W COOOINEHHS MO0 W3YYEeHHBIM TeMam
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHUKE).

KBanToBas ¢uznka

17




5.1

CBeTOBBIE KBAHTEI

JaBatp onpenenenue moHATHN: (oTodddeKT, KBaHT, TOK
HACBILIEHUS, 3a/Iep KUBalollee HapsbKeHne, paboTa BbIX0/a,
KpacHas Tpanuna ¢orodpdexra.

Dopmynuposams npedmem u 3a0a4u KBAHMOBOU PUIUKUL.
PacnioznaBath, HabmoaTh siBiIeHuE GoTodddekra.
OnuceiBath onbIThl CTONETOBA.

®opmynupoBaTh runote3y [1nanka o kBaHTax, 3aKOHBI
dboTtoarddekra.

AHanm3upoBarth 3aKoHbI poTorddexra.

3anuchiBaTh M COCTABIATH B KOHKPETHBIX CHUTYaIUSAX
ypaBHeHHe DiHIITeHHA U1t poTodr(hPeKrTa 1 HaXOUTh C €ro
MOMOIIbIO0 HEM3BECTHBIEC BEJTMUNHBI.

BBIMHCIATE B KOHKPETHBIX CUTYalUSIX 3HAYCHHUS
MaKCHMaJIbHOW KMHETUYECKOU SHEPTUHU (POTOIIEKTPOHOB,
CKOpOCTH (POTOIIEKTPOHOB, pabOTHI BHIX0/1a, 3AIHPAIOIIETO
HANPSDKEHUS, YaCTOTHI U JUTMHBI BOJIHBI, COOTBETCTBYIOIINX
KpacHoi rpanuie porodddexra.

[TpuBOaAMTH IPUMEPHI UCTIONIB30BaHUs (poTodddeKTa.
OOBSICHATH  CyThb  KOPILYCKYJIIPHO-BOJIHOBOI'O  Jyaiu3Ma.
OrnuceiBath onbITH JIebeneBa o u3MepeHnIo JaBJICHHs CBETa U
onbIThl BaBriioBa o onruke.

Onucvieams onvimoel no OUGpaKyuu 31eKmpoHos.

®opMynupoBaTh COOTHOIIEHUE HEONPEAEIEHHOCTEH
['eiizenbepra u OOBSACHATH €TO CYTh.

Haxonuts B muteparype u MuTepHeTe nHpopmanuio o padorax
CroneroBa, JlebeneBa, Basunosa, [lnanka, Komnmona, oe
bpoiinsa.

BIensaTe poinbs pOCCUNCKUX YYEHBIX B UCCIIETOBAHUM CBOMCTB
CBeTa.

[TpuBOIUTE MpUMEPHI OMOIOTMYECKOT0 M XUMUYECKOTO
JICUCTBHSA CBETA.

['0TOBUTH Npe3eHTalMM M COOOLIEHHS MO HM3YyYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHUKE).




5.2

AToMmHas pu3nka

JlaBaTb onpeneneHne MOHATUN: aTOMHOE SPO,

SHEPreTUUECKU YPOBEHb, DHEPIHsl MOHMU3AIMH, CHOHMAHHOE
U3yueHue ceema, GbIHYHCOEHHOe U3yyeHue ceemad.

OnuceiBath onbITHl Pe3epdopra.

OrnuceIBaTh U CpaBHUBATH MOeNIn aToMa ToMcoHa u
Pezepdopna.

PaccmaTpuBath, UcClieIoBaTh U OMHUCHIBATH JINHEHYATHIC
CIIEKTPBHI.

dopmyIrpoBaTh KBAHTOBBIC MOCTYNATHI bopa.

OOBACHATH JIMHEHYAThIE CIIEKTPHI aTOMa BOJOPOJIa Ha OCHOBE
KBaHTOBBIX ITOCTYJaTOB bopa.

PaccuuThIBaTh B KOHKPETHOI CUTyallMd YacTOTY U JJIUHY
BOJIHBI HCITyCKaeMoro ()oTOHa MpH Mepexojie aToMa U3 OJJHOTO
CTAllMOHAPHOTO COCTOSHUS B IPYTO€, YHEPTUI0 NOHU3ALUT
aTOMa, GbIYUCTAMb 3HAYEHUSI PAOUYCO8 CMAYUOHAPHBIX OpOUmM
91EeKMPOHO8 8 amome.

Onucwleams ycmpoucmeo u 00vbACHAMb NPUHYUN OeUCMEUs.
J1a3epos.

Haxoauts B nuteparype u MIHTepHeTe cBeieHus o (hakTax,
MOJITBEPKIAIOIIUX CI0XKHOE CTPOEHHUE aToMa, 0 paboTax
YUEHBIX IO CO3JJaHUI0 MOJIEJIN CTPOEHUS aTOMA, NOJIYYEHUIO
BBIHYIHCOCHHO20 U3TYYeHUs, O TPUMEHEHUN J1a3epOB B HAYKeE,
MEAUIIMHE, TPOMBIIIIICHHOCTH, OBITY.

Boiaenars poib pOCCUNUCKUX YUYEHBIX B CO3JAHUU U
MCIIOJIb30BAaHUU JIa3€POB.

['oTOBUTH Tpe3eHTallMu U COOOUICHHS MO HU3YYCHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPEJICTABICHBI B yUCOHHKE).

5.3

duznka aTOMHOTO
spa

JlaBaTh ompeneneHns MNOHATHUH: MAacCOBOE YHCIIO, HYKJIOHBI,
SJICpHBIE CUJIBL, BUpMYaibHble yacmuysl, 1e(PEeKT Macc, YHEPIus
CBA3M, YIENIbHas  DHEPrus  CBS3W  aTOMHBIX  S7Ep,
PalMOaKTUBHOCTb, AKMUBHOCHb PAOUOAKMUBHO20 Geujecmed,
NEepUoJl OIypacnana, UICKyCCTBEHHAs!

paZvoaKTUBHOCTD, IIEPHBIE PEAKLIUU, JHEPTETUYECKUI BBIXO]
AJIEPHOM peaklny, HenHas siiepHas peakiys, KodpUuuueHT
Pa3MHOXKEHHUS HEUTPOHOB, KpUTUYECKAs Macca,
PEaKTOPBIPA3MHOXKUTEIN, TEPMOSIEPHAST pEAKLU.

CpaBHUBaTh CBOICTBa MPOTOHA U HEUTPOHA.

OnuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJIENb SI/Ipa.

OnpenensaTs COCTaB AP Pa3IUYHBIX IEMEHTOB C MOMOIIBIO
tabnuupl MenneneeBa. M300paxarh 1 UnTaTh CXEMbI aTOMOB.
CpaBHUBATh CUILY 3JIEKTPHUUECKOI0 OTTAIKMBAHUS IPOTOHOB U
CHIIy CBSI3M HYKJIOHOB B sizipe. [lepeuucname u onucviéams




ceoticmaa s0epuvix cui. O0vbACHAMb 0OMEHHYI0 MOOeb
83AUMO0EUCMBU.

Boruncnsate nedexkr Macc, SHEPru0 CBA3M U YIENbHYIO
SHEPTHIO CBS3H KOHKPETHBIX aTOMHBIX SiIep. AHATU3UPOBATh
CBSI3b YJI€JIbHOM DHEPIUU CBA3U C YCTOMYMBOCTBIO SIEP.
[TepeuncnaTs BUIIbI paAHOAKTUBHOTO paciiaa aTOMHBIX siiep.
CpaBHuBaTh CBOICTBa anb(a-, 0eTa- U TaMMa-U3ITydeHUH.
3anucvlieamo npasuna cmeujenus npu paouoaKmueHvLX
pacnaodax. Onpedensims d1eMeHmbl, 00paA3VIOWUECs. 6
pe3yibmame paouoaKxmueHsblx pacnaoos.

3anuceiBaTh, OOBACHATH 3aKOH PAJIMOAKTUBHOTO pacraja,
YKa3bIBaTh TPAHUIIBI €r0 MpUMEeHUMOCTH. OnpeIeNsTh B
KOHKPETHBIX CUTYAIMSIX YHCIIO HePACIIABIINUXCS sIIEp, YUCIIO
pacmaBIIUXCS sIEepP, IEPUOJT IOTypacnaia, akmueHOCms
sewecmaa.

Ilepeuucnams u onucvl8ams Memoovl HAOAOOEHUS U
peaucmpayuu dnemenmapHulx yacmuy. Habarooams mpexu
anvga-vacmuy 6 kamepe Bunvcona. Pecucmpuposams si0ephule
usnyuenus: ¢ nomowvio cuémuuka I'eticepa. Onpeoensimeo
UMAYILC U SHEPRUIO YACTIULYBL NPU OBUNCEHUU 8 MACHUTNHOM
noze (no ghpomoepagusm).

3anuceIBaTh AnepHble peakiuuu. OnpeaensTh NPOIyKThI
AJIEPHBIX peakiuii. PaccunThiBaTh SHEPrUUECKHI BHIXO]]
SJIEPHBIX PEaKLUH.

OnuceIBaTh MEXaHU3MBI JICJICHUS SICp U IICTTHOMN SAePHOM
peakiuu. CpaBHUBATh SJIEPHBIE U TEPMOSIEPHBIC PEAKIIUH.
ObvscHAMb NPUHYUNDBL YCMPOUCMBA U PAOOMbL 0EPHBIX
peaxkmopos. Y4acTBOBaTh B 00CYXJACHUU MTPEUMYIIIECTB U
HEJIOCTATKOB SJCPHON YHEPIrEeTUKHU.

Ananuzuposams onacHocms A0epHbIX U3LYYeHUL OJIs1 HCUBLIX
OpP2aHU3MOS.

Haxonuts B muteparype u MHTEpHETE CBEeIeHUS 00 OTKPHITHH
MPOTOHA, HEUTPOHA, PAAUOAKTUBHOCTH, O MOJTYYCHUU U
WCIIOJIb30BAaHUH PATUOAKTHBHBIX H30TOIOB, HOBBIX
XUMHUYECKHUX JJIEMEHTOB.

Bh1aensite posib pOCCUNCKHX YYEHBIX B UCCIIEIOBAHMSIX
ATOMHOTO S/Ipa, OTKPBITUN CIIOHTAHHOTO JICJICHHS SIJIEp ypaHa,
Pa3BHUTHUU SACPHON SHEPTETUKH, CO3TaHUU HOBBIX N30TOIOB B
OUAN (O6benMHEHHBIH MHCTUTYT SIIEPHBIX UCCIEIOBAaHUH B T.
yGHe).

['OTOBUTH TMpe3eHTAIlMM W COOOIICHUS MO HM3YYCHHBIM TeMaM
(BO3MOYKHBIE TEMBI MTPEJICTABICHBI B yUCOHHKE).




5.4

DnemMeHTapHbIE
YaCTHIIBI

JlaBaTp omnpeneneHue NOHATHI: aHHUTWISILUS, JIenmOHbl,
a0poHwl, Keapk, enooH. IlepedncisiTh OCHOBHBIC CBOWCTBA
AJIEMEHTAPHBIX YACTHILI.

Boienars rpyniibl 3J€eMEHTAPHBIX YacTHII.

[lepeuncnarh 3aKOHBI COXPAHEHUS, KOTOPBIEC BBIMOJIHIIOTCS TPU
NpeBpaleHusIx 4actull. OnuchIBaTh MPOLIECCHl aHHUTUJIALIMI
YaCTHUIl M AHTUYACTHUL U POKICHUS JIEKTPOH-TIO3UTPOHHBIX T1ap.
Ha3zpiBaTh 1 cpaBHUBATH BUBI (DYHIAMEHTATBHBIX
B3aUMOJICUCTBHUIH.

OnuceIBaTh pojib YCKOPUTEIEH B U3YYEHUHU dJIEMEHTaPHBIX
yacTull. Haszvieamsv ocHo8HbIE 810bI YCKOpUmMeTell

NeMEHMAPHBIX 4acmuy.
Haxonuts B nturepatype u MIHTepHETe cBeleHHsI 00 UCTOPUU
OTKPBITHUS AJIEMEHTAPHBIX YACTUL], O TPEX ITanax B pa3BUTHH
(U3UKHU 3JIEMEHTapHBIX YACTHII.

OnuceIBaTh COBPEMEHHYIO (PH3UUECKYIO KAPTHHY MHpA.
['oTOBUTH NpE3eHTAMH U COOOIIEHNUS 110 U3YUEHHBIM TEMaM
(BO3MOJKHBIE TEMBI IIPE/ICTABICHBI B yYeOHUKE).

Crpoenue Beenennoit

6.1

ConHeyHas cucTeMa.

JlaBatp omnpeneneHue MOHATHNA: HebecHas cepa, FIKIUNMuKa,
HebeCHbll IK8AMOpP, NOIOC MUPA, OCb MUPA, KPY2 CKILOHEHUs,
npAMOe 80CX0HCOeHUe, CKIOHEHUe, Napallake, mapcek,
aCTPOHOMMYECKAs €AMHULIA, IEPUTeNInid, aQesIuii, COTHEUHOE
3aTMEHUE, IYHHOE 3aTMEHUE, MJIAaHEThl 3€MHOM TPYIIIbI,
IUTAHETHI-TUTAHTHI, aCTEPOUI, METEOP, METEOPUT, poTocdepa,
CBETUMOCTbD, IPOTYOEPAHEIL, NYIbCap, HeUMPOHHASA 36€304,
uépHas Oblpa, TPOTO3BE3/a, CBEPXHOBAS 3BE3/1a, TAJIAKTHKA,
KBa3ap, KpaCHOE CMEIlleHHE, TeopHst bosb1Ioro B3pbiBa, BO3pacT
BcenenHoit.

Ha6mronate JIyHy U Mi1aHeThI B TEIECKOIL.

Boeinensite  ocobeHHocTH cuctembl  3emuis-JIyHa.
Pacnio3naBath, MosieIMpOBaTh, HAOMIOATh JIYHHBIE U
COJTHEYHbIE 3aTMEHHUSI.

OOBSACHATH MPUITUBHI U OTIUBHI.

Dopmynuposamsv u 3anucvléams 3akonvl Kennepa.

6.2

CoJHIle ¥ 3BE3/IbI

OnuceiBath cTpoeHue COMTHEYHON CUCTEMBI.
[Tepeuncnars naaHeTs U BUABI MAJIbIX TEIL.

OnuceiBath crpoenure ColHIa.
HaGmronate  conmHeunple  msaTHa.  CoOmromaTh — mpaBuiia

6e3omacHoctu nipu HaOmoaeHun CoHIa.

[lepeuucnarb TUIMYHBIE TPYIIBI 3BE3], OCHOBHBIE (PM3UUYECKUE
XapaKTEPUCTUKU 3BE3 L.

OnuchIBaTh 3BOIIOLNIO 3BE3/ OT POKIAEHUS JO CMEPTH.
HaspiBath campble sipkue 3BE31bI U CO3BE3IUSL.




6.3

Crpoenue Beenennoit

[lepeuncnarb BUJbI TAIAKTHK, ONMUCHIBATH COCTAB U CTPOEHUE
rajakTuk. Beiensats Mueunsiit [lyTs cpe qpyrux rajgakTHk.
Onpenenars mecto CojiHeUHOU chcTEMBI B ["anakTuke.
OueHuBaTh MOPAIOK PACCTOSIHUI 10 KOCMUYECKHX OOBEKTOB.
OnuceiBaTh CyTh KPACHOT'O CMEILEHUSI U €r0 UCIOJIb30BaHUE
P U3YYCHHUH TATAKTHK.

IIpuBOAUTE KpaTKOE U3JI0KEHUE TEOPUU boNbIIOro B3pbIBa U
TEOpUHU paclupsronercs BeeneHHou.

ObvscHAMb Cymb NOHAMUL «KMEMHASL Mamepus» U «mEMHAsA
9HepaUsy.

IIpusooums npumepsvl UCNOIBL3OBAHUS 3AKOHO8 PUUKU Ols
00BACHEHUsL NPUPOOLI KOCMUUECKUX 00BEKMO8.

PaGorate B mape u rpyIme npy BHIIOTHEHUH MPAKTHYECKUX
3aJlaHHAMN.

Hcnonb3oBarhk MHTEpHET )15 MMOMCKA H300paKeHU
KOCMHUYECKHX 00BEKTOB 1 HH(pOopMauu 006 Ux 0COOEHHOCTSIX.

7. [ToBTOpEHME

Pe3zepn
Ilepedenn 1a060paTOpPHBIX padoT

Ne Tema Jara

n/n
10 kaace

1 N3yuenue aBUKEHUS Tenna, OpOUIEHHOTO TOPU30HTAIIBHO

2 N3ydeHne NBUKEHUS TeJla 0 OKPY>KHOCTH

3 N3mepenne keCTKOCTU MPY>KUHbI

4 N3mepenue ko3 duiiieHTa TpeHUs CKOJIbXKEHUS

5 N3yueHne 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTUur

6 N3yuenne paBHOBeCHsI TeJIa MO JEHCTBUEM HECKOJIBKUX CHJT

7 DKclniepuMeHTalIbHas TpoBepka 3akoHa [ 'eli-JTroccaka

8 [TocnenoBaTenbHOE U NAPALICIIBHOE COCTUHEHUS
MPOBOJHUKOB

9 N3mepenne 3/IC n BHYTpEHHErO0 COMPOTUBIICHUS! UCTOYHUKA
TOKa
11 kaace

1 Hab6nronenue neiicTBrsl MAarHUTHOTO TIOJISI HA TOK

2 N3yuenue siBICHUS DJIEKTPOMArHUTHON UHIYKIIUU

3 OmnpeneneHue yCKOpeHUs CBOOOTHOTO MaICHUs TIPU MOMOIIU
MasiTHUKA

4 N3mepenune nokazaTens NpeOMIICHHs CTeKIa

5 Onpenenenre oNTHYECKON CUITBI U (POKYCHOTO PACCTOSIHUS
coOuparomien JTUH3bI

6 N3mepeHue IIuHbI CBETOBOW BOJIHBI




7 Onenka nHPOPMATMOHHON EMKOCTH KOMMAKT-aucka (CD)
8 H36HIO,Z[€HI/I€ CIUIONIHOT'O U JINHENYATOTO CIICKTPOB
IlepeyeHb KOHTPOJILHBIX PadoT
Ne Tema JlaTa
n/n
10 xkaacce
1 KunemaTnka TOYKHM U TBEPIOTO TENA
2 Jnaamuka. 3akoHbl MexaHuku HproToHa. CHITbI B MEXaHHKE
3 3aKOHBI COXpPAaHCHHA B MCXAaHUKC. CraTtuka
4 MonekynspHas pusuka u TepMOAMHAMUKA
5 DneKTpocTaThKa
6 3aKOHBI IOCTOSTHHOT'O TOKA
7 DIEKTPUYECKUN TOK B Pa3IUYHBIX Cpeax
11 kaacce
1 MaruauTHoe 1ojne. DNeKTPOMAarHuTHAsT UHYKIUS
2 KonebaHus v BOJIHBI
3 OnTuka
4 KBanToBas ¢usnka
KanenaapHo-reMaTnyeckoe IJIaHUPOBaHUe M0 (PU3UKe
10 knace
Ne Ne Tema ypoka KoanuyectBo| lano pume | Ilaparpad
n/n ypo 4acoB To To yaHue
Ka miaHy | gakry
1 BBenenne. ®u3uka u 1
€CTeCTBEHHOHAYYHbBI METO/
MO3HAHUS IPUPOJIBI
11 ®Du3nKa U ecTeCTBEHHO-HAYYHBIH | 1
MeTO/ MO3HAHUS MPUPOIbI
1 Nuctpykrax no Th 1
Pusuka M  E€CTECTBEHHO-HAaY4YHBIN
METO/I TO3HAHUS TIPUPOJIBI
Mexanuka 27
2.1 KunemaTuka TOYKHM U TBEPAOTO 7
TeJa
211 |2 Bunapl MexaHU4eCcKOTO ABMKEHUS U 1 I1.1-2
CIIOCOOBI €Tr0 OIHMCAHMS.
212 |3 TpaexTopus. [TyTs. 1 I1.3-5
Ilepememienue. PaBHOMepHOE
NPSIMOJIMHEHHOE JIBUKCHUE U
€ro OnmucaHue.




2.1.3

Cnoxenue ckopocteil. MrHoBeHHast 1
CpEeIHsIs CKOPOCTH. Y CKOpEHHE.

I1.6-9

2.14

JlBmxenue C HOCTOSTHHBIM
YCKOpEHHEM. JIabopaTopHas
pabota Ne 1 «/3yuyeHune nBuKeHUs
Telna, OpOIIECHHOTO
TOPU30HTAIIEHOY.

I1.10-14

2.15

PaBHOMEpHOE IBUYKEHUE TOUKH 110
okpyxHocTu. Kunemaruka
a0COIOTHO TBEPIOTO Tena.

I1.15.16

2.1.6

JlabGopaTtopHas pabota Ne 2
«3y4yeHne IBU>KEHUS Tella 110
oKkpyxHOCcTU». [TonroroBka k
KOHTPOJIbHOM pabore

2.1.7

KonTponbnas paborta Ne 1 o reme

«KunemaTnka TOYKH U TBEPAOIro
TCIa»

2.2

3aKkoHbI auHamMukn HeroTtoHa

2.2.1

OCHOBHOE yTBEP)KJICHNUE MEXaHUKH.
SABnenne wunHepuuu. Cuna. Macca.
Ennnuna maccel.

I1.18-19

2.2.2

10

[Iepssbiit 3axk0oH Herotona. Bropoi
3aKOH

Herorona. I[IpuHnun cynepno3sunuu
CHIL

I1.20-23

2.2.3

11

Tpernii 3akoH HeroTOHA.
I'eoneHTpHyeCcKas cucremMa OTcyeTa.
IIpuHIUIT OTHOCUTEIIBHOCTH
[Nanunes.

I1.24-26

2.3

Cuiinl B MexXaHHuKe

23.1

12

Cunel B mpupone. Cuna TSKeCcTH U
CHJIa BCEMUPHOI'O TATOTEHUS.

I1.27-28

2.3.2

13

Bec Tema. HeBecomocth. Pemenue
3a;ad.

I1.30,33




233 |14 Jedopmarus 1 cuitbl yIpyroctu. 3aKoH I1.34-35
I'yka.
JlaGopaTopnas pabora Ne 3 «M3mepenue
KECTKOCTH MIPYKUHBD».
234 |15 Cutel TpeHHSI. I1.36-37
JlaboparopHas pabota Ne 4 «M3mepenue
Kod(dUILIMEeHTa TPEHUS CKOJIBKCHUS.
235 |16 Konrponsnas padora Ne 2 1o Teme
«/lnHamuka. 3aKOHBI MEXAHMKHU
Hprotona. Cuibl B MEXaHUKE.
2.4 3aKoHBI COXpaHEeHHsI B MeXaHHKe
241 |17 Hmnynbe maTepuaabHOW TOYKH. 3aKOH I1.38-39
COXpaHEHHS UMITYJIbCA.
242 |18 Mexanunueckas paboTa U MOIIHOCTb. [1.40
243 |19 Oueprusi. Kunernueckas s3Heprus. [1.41-42
244 |20 Pabota cuiibl TSXKECTH U CUITBI [1.43
yrnpyroct. KoHcepBaTuBHbBIE CHIIBI.
245 |21 [ToreHuunanbHas SHEPrus. [1.44
246 |22 3aKOH COXpaHEHUsl YHEPTUU B MEXAHUKE. I1.45
24.7 |23 JlaGopatopHas pabota Ne 5 «M3yuenue
3aKOHA COXPaHEHHSI MEXaHHUUeCKON
SHEPTHI.
2.5 Craruka
251 |24 PaBHOBecue Tei. [1.51-52
252 |25 JlabopaTtopHast pa6ota Ne 6 «3yuenue
paBHOBECHS Tela TMOJ JIEMCTBUEM
HECKOJIBKUX CHID».
2.6 OcCHOBBI rHAPOMEXAHUKH
26.1 |26 JaBnenue. YcioBue paBHOBECUS I1.53
YKUJKOCTH.
26.2 |27 JIBrKeHME KUAKOCTU. Y paBHEHUE I1.54
beprymn.
2.7 IMoaBeneHne UTOTOB U3YUYEHHS TEMBbI
«MexaHuka»
271 |28 Konrponsnas padora Ne 3 o teme:

«3aKOHBI COXpAaHEHHUS B MEXaHHKE.
CraTtukay»




3. MouJgekyasipnas ¢pusnka u 17
TePMOIMHAMMKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKO# | 2
Teopuu (MKT)
311 |29 OcHoBuble nosioxkernst MKT. Pazmepst I1.56-57
MOJICKYI.
312 |30 BbpoyHoBckoe JIBU)KECHHE. Cuutbl I1.58-59
B3auMoieiicTBus Moiekyn. CrtpoeHue
ra3000pa3HbIX, KUAKUX U TBEPIBIX TEIL.
3.2 YpaBHeHHe COCTOSIHHSI H1€ATBLHOT0 5
rasa
321 |31 OcHoOBHOE ypaBHEHUE I1.60
MOJICKYISIPHOKUHETUIECKOM TEOPHUH
ra3os.
322 |32 Temmeparypa Kak MakpOCKOIU4ecKas I1.62-63
XapaKTEPUCTHKA ra3a.
3.2.3 |33 YpaBHEHHE COCTOSHUS UCAIBHOTO Tasa. I1.66
3.24 | 34 I"'a30BbI€ 3aKOHEI. I1.68
325 |35 JlaGopatopHnast pabora Ne 7
«DKCTIEpIMEHTAIbHAS TIPOBEPKA 3aKOHA
Ieit-JIroccakar.
3.3 B3anmMHble npeBpanieHus ;KuAKocTH U | 1
raza
331 |36 Haceimennsnii map.  JlaBinenue I1.71-74
HACBIIIEHHOT O napa. BiaxxHocTh
BO3/IyXa.
3.4 KuakocTu u TBepabie TeJa 2
341 |37 CaoiictBa xuakoctu. [loBepxHOCTHOE I1.75-76
HATSHKCHHE
342 |38 Kpucrannuueckue u aMmopgHble Tena. I1.78
3.5 OCHOBBI TEPMOANHAMHKH 7
351 |39 BHyTpeHHss SHEprUs. I1.79-80
PaGoTa B TepMouHaMuKe
3.5.2 |40 KonnuecTso TEIIOTHI. YpaBHeHUE 11.82
TEIIOBOro OajaHca.
353 |41 ITepBblii 3aKOH TEPMOJAMHAMUKH. 11.84
3.54 |42 [TpumeHeHHe IepBOro 3aKOHa I1.85-86

TCPMOANHAMHKHU K PA3JIMIHBIM
nmponeccam.




3.5.5

43

BTopoii 3aKOH TEpMOAVHAMUKH.

I1.87

3.5.6

44

[TpuHIMT IEUCTBUS TEIJIOBBLIX
neurateneit. KoadunueHnt monesnoro
IEUCTBUS TEIUIOBLIX JIBUraTENICH.

I1.88-89

3.5.7

45

Kontpomnbnas padora Ne 4 o Teme
«MonexynsipHas GuU3NKa U
TEPMOINHAMHKAY

OCHOBBI IeKTPOAMHAMUKHI

16

4.1

DJIeKTPOCTATUKA

411

46

DIIEKTPUUYECKUI 3apsijl U dJIEMEHTapHbIC
4qacTULbl. 3aKOH COXPAaHEHUS 3apsija.
3akon Kynona. Enuauna 3nekTpudeckoro
3apsja.

11.90-91

4.1.2

47

Onexrpuueckoe nojie. HanpspkeHHOCTD
ANEKTPUUECKOTO T0JisA. CHIIOBBIE JIMHUH.

I1.94-95

414

48

[Tone ToueuHoOTO 3apsiia U 3apsHKEHHOTO
nrapa. [IpuHiun cyneprno3unuu nosnei.
[TpOBOAHUKY M TUAJIEKTPUKH B
ANEKTPOCTATUYECKOM IOJIE.

I1.96-98

415

49

IToTreHnnuanpHas QHCPIUA 3aPsAKCHHOI'O
tena. Ilorenuuan u Pa3sHOCTb
IIOTCHIHAJIOB. SKBI/IHOTCHI_II/IB.J'ILHLIG
IMOBCPXHOCTHU.

[1.99-101

50

OnekrpoéMkocTs. Konnencarop.
OHeprusi 3apsHKEHHOTO  KOHJICHCATopa.
IIpuMeHeHne KOHIEHCAaTOPOB

I1.103104

51

KonrtponsHas padora Ne5 o treme
«OIJIEKTPOCTATUKAY.

4.2

3aKO0HBI MOCTOSTHHOIO TOKA

421

52

Onexrpudeckuid Tok. Cuila Toka. 3aKoH
Oma 15 yyacTka 1enu

I1.106107

4.2.2

53

DIIeKTPUUYECKHE IICTIH.
[TocnenoBarenbHOE W MapalljieIbHOE
COETMHEHUS IPOBOIHUKOB

I1.108109

4.2.3

54

JlaGopaTtopHas pabota Ne §
«[locnemoBarenpHOE W TapaieNbHOE
COCIMHCHUA ITPOBOAHHUKOB).

4.2.4

55

PaboTa 1 MOIIIHOCTE MOCTOSTHHOI'O TOKA.

I1.110

4.2.5

56

DNeKTpoABMKYIIas cuia. 3akoH Oma st
IIOJIHOU IIEIH.

JlaGopaTtopHnas padota Ne 9 «3mepenne
OJ1C ¥ BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKa.

I1.11-112




426 |57 JlaGoparopHas padota Ne 9 «M3mepenue
OJ1C ¥ BHYTpEHHETO CONPOTUBIICHUS
MCTOYHUKA TOKA.

427 |58 Kontponbnas pabora Ne 6 mo Teme
«3aKOHBI TOCTOSTHHOTO TOKa».

4.3 DJIeKTPUYECKHUH TOK B PA3JIHYHBIX
cpenax

431 |59 DNEeKTpOHHAs IPOBOJAUMOCTb METAJIOB. IL.115
3aBUCUMOCTh COIIPOTUBIICHUS
MIPOBOIHHKA oT TEMIEPATYPHI.
CBepXImpoBOAUMOCTh

432 |60 DIIEKTPUUECKHUI TOK B I1.116
nonynpoBogHukax.  CoOcTBeHHass U
pUMECHask TPOBOAUMOCTH. P-N EPEXO/I.
[ToaynpoBOAHUKOBBIN THOA.

433 |61 ONEeKTpUYeCKUd  TOK B BaKyyMe. I1.118
DNEeKTPOHHO-TTyYeBas TpyOKa.

434 |62 DJIEKTPUUYECKUHN TOK B )KMIAKOCTAX U I1.119121
ra3ax. 3akoH sjekTponusa. [Inazma

436 |63 Kontponbnas padorta Ne 7 o reme
«DNEeKTPUYECKUI TOK B Pa3IMUHBIX
cpenax».

5} IloBTOpPEHME

511 |64 Mexanuka

512 |65 MonekynsipHas pusnka

5.1.3 | 66 TepMonHaMUKa

514 |67 OCHOBBI 2JIEKTPOJIMHAMUKHU

68 Peseps




KanengapHo-temaTtudeckoe mJiaHupoBaHue no pu3uke

11 knace
Ne Ne Tema ypoka KouauuyectrBo| [dara IIpum | [Taparpa¢
n/n ypo 4acoB €4aH
Ka ITo ITo ue
miany | ¢gakry
1. OCHOBBI 3/1eKTPOAUHAMUKH 9
(mpoaoJrxenue)
1.1 MarnuTHoe noJie 5
111 |1 MarnautHoe noie. Maaykmus 1 I1.1
MarHuTHOTO TOJISI.
112 |2 Jlaboparopnas padora Ne 1 1
«Habnronenne neiicTBUS MAarHUTHOTO
TOJISL HA TOKY.
113 |3 Cuna Amnepa. I1.2
1.14 |4 JleficTBME MarHuTHOTO MOJIS Ha I1.4
JIBUKYITYIOCS 3apsKEHHYIO YaCTHILY.
Cuua Jlopenua.
1.15 |5 MarsuTHbIE CBOIICTBA BEIECTBA. 1 I1.6
1.2 DJIeKTPOMArHUTHAsI MHAYKIMS 4
121 |6 DJIEKTPOMAarHuTHasE MHIYKIU. 1 I1.7-8
MarnuTHsbii notok. [Ipasuino Jlenna.
3aKOH AJIEKTPOMArHUTHOW WHYKITHH.
122 |7 JlaGopaTopHas pabora Ne 2 1
«3yueHue siBICHUS
AIIEKTPOMATrHUTHOM WHIAYKIIHH.
123 |8 SIBneHune caMOMHIYKIIUH. 1 IL.11
WHAYKTUBHOCTh. DHEPIHsl MArHUTHOTO
MOJISl TOKA.
124 |9 KonTponbnas padorta Nel no teme 1
«MarnuTtHoe€ noJe.
DNeKTpOMAarHUTHASI WHTYKITHSI.
2 Kosiebanus u BoJIHBI 17
2.1 Mexannuyeckue KoJed0aHust 3
211 |10 CBobosHbIe KoneOaHus. 1 I1.13-14
["apmonnueckue KonedaHusl.
212 |11 JlaGopatopHass ~ pabora  Ne 3 1
«OmnpeneneHue YCKOpEHUs
CBOOOMHOTO TAaJCHUS TPU TOMOIIH
MasiTHUKa».
213 |12 3aryxarlre 1 BbIHYK/IEHHbIE 1 I1.16
KoneOanus. Pe3onanc
2.2 DJIEKTPOMarHuTHbIEe KoJieOaHust 6




221 |13 CB00OOAHBIE ANEKTPOMATHUTHBIE I1.17-19
Kosiebanus. ['apmMoHnUecKue
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B
KosiebarenbHOM KoHType. Dopmyna
TomcoHa.
222 |14 [TepeMeHHBIH JIEKTPUUECKHUI TOK. I1.21
Pe3ucrop B enunepeMeHHOro ToKa.
223 |15 KoHnnencarop u kaTymika HHIYKTUBHOCTH B I1.22
LENUIIePEMEHHOr0 TOKa
224 |16 Pe3onaHc B aniekTpuyecKon Lenu. I1.23
225 |17 I'eneparop nmepeMeHHOT0 TOKA. I1.26
Tpancdopmarop.
226 |18 [IpousBoactso, nepegada u I1.27
NOTPEOICHNUEIIEKTPUIECKON SHEPTHH
2.3 MexaHu4eckue BOJTHBI 3
231 |19 BonHoBble siBneHus. XapakTepuCcTUKU I1.29
BOJTHBI.
232 |20 3BYKOBBIE BOJIHBI. I1.31
233 |21 WnTepdepenmus, mudpakuus u I1.33
MOJISIPU3ANUAMEXaHUIECKUX BOJIH.
24 DJIeKTPOMArHUTHBIE BOJIHbBI 5
241 |22 DIIeKTPOMarHuTHOE TOJIE. I1.35
DJeKTpOMarHUTHAs BOJIHA.
242 |23 Nzo6perenue paano A. C. [TonoBsiM. I1.36-38
[Tpuniuneipaguocss3u. Moaynamnus u
JIeTeKTHPOBaHUE.
243 |24 CBolicTBa JIEKTPOMArHUTHBIX BOJIH. I1.39-40
Pacnpoctpanenue painoBOJIH.
Pannonoxkanus.
244 |25 [TonsiTue o TeneBuaeHun. PazButue cpeacTs 11.41-42
CBSI3U.
245 |26 KonTpoasHnas padora Ne2 no teme
«KonebaHus v BOIHBI».
3. Onrtuka 13
3.1 CgeroBble Bo/IHbI. 'eomMeTpuueckas u 11
BOJIHOBasi ONITHKA
3.11 |27 Ckopocts cBeta. [Ipunnun I'rolirenca. [1.44-45
3aKOH OTpa)KeHHUs CBETA.
3.12 |28 3akoHBI ipetoMiieHus ceta. [lomHoe 11.47-48
OTpaKeHHE CBETA.
313 |29 Jlaboparopuass pabora Ne 4 «l3MepeHue
MOKa3aTeJsl MPETIOMIICHHST CTEKIIa.
314 |30 Jlunzel. [TocTpoeHune n300pakeHUIA B JTHH3E. I1.50-51

dopmyiia TOHKOHU JIMH3BI.




VYBenuuenne TUH3EL.

3.15 |31 JlaGopartopnas pabota Ne 5 «Onpenenenue
ONTHYECKOM  CWibl U (DOKYCHOTO
paccTosHUS COOMpPAIOIIEH JIMH3bI»
316 |32 Hucniepcus cera. latepdepeHius ceera. [1.53-54
3.1.7 |33 Hudpakmus ceera. JudpakimonHas [1.56-58
pemeéTka.
3.18 |34 JlaGopaTtopHas padora Ne 6 «3mepenne
JUTMHBI CBETOBOM BOJIHBDY.
319 |35 JlaboparopHuas pabota Ne 7 «OueHka
UH(POPMALMOHHOM EMKOCTH KOMITAKTIHCKA
(CD)».
3.1.10 | 36 Pemenue 3amau o reme «MHTEpdepeHius
U TU(QPaKIKs CBETay.
3.1.11 | 37 [TonepednocTs CBETOBBIX BOJIH. I1.60
[Tonspu3zanus cBeTa.
3.2 N3aydeHue u cieKTpsl 2
3.21 |38 Buner uznyuenuit. ictouHuku cBera. [1.66-67
CHexTpsl U CIEKTPAIbHBIN
anayms.JIaGoparopras padota Ne 8
«Habmogeane crtonHoro u
JIMHENYaTOrO CIIEKTPOBY.
322 |39 [Ikxana 3eKTPOMarHUTHBIX BOJIH. I1.68
4 OcHOBBI crICNATBHON TEOPHH 3
OTHOCHTEJIbHOCTH
4.1 OcHOBBI cTIEHAJILHON TEOpHH 3
oTHOocuTeabHocTu (CTO)
411 |40 3aKOHBI SJIEKTPOUHAMUKHU U MPUHIUI [1.61-62
OTHOCHUTENBHOCTH. [loCTynaTel Teopun
OTHOCHTEJIEHOCTH.
412 |41 OCHOBHBIE CJIEJICTBHSI 3 TTOCTYJIATOB I1.63-64
TEOPUHOTHOCUTEIBHOCTH.
DNEeMEHTHI PEeTSTUBUCTCKON TUHAMUKHY.
413 |42 KonTponbHnas padora Ne 3 o teme
«Onruka.»
S. KBanToBas ¢usuka 17
5.1 CBeToOBbIE KBAHTBI 4
511 |43 CsetoBble kBaHTBl. DoTO3DPEKT. I1.69
512 |44 [Ipumenenue  doroddpdexkra. DOTOHBI. I1.70-71
KopryckynsspHO-BOITHOBO# Tyan3Mm.
513 |45 JlaBnenue cBeta. XuMHUECKOE JCHCTBUE I1.72

CBCTa.




514 |46 Pemenue 3anauy no teme «CBeTOBBIE
KBaHTHL. DOTOADDHEKTY.

5.2 AToMHas ¢pu3uka

521 |47 Crpoenune atoma. OnbiTel Pezepdopna. I1.74

5.2.2 |48 KsanToBslie noctynarsl bopa. Monens I1.75
aroma Bozopoaa no bopy.

523 |49 Jlazepsl. I1.76

5.3 du3uKa aTOMHOIO sipa

531 |50 CtpoeHue aTOMHOTO sijipa. SIepHble CHITBI. I1.78-80
DHeprus CBS3U aTOMHBIX sIJIEp.

532 |51 PagroaktuBHOCTH. BUBI pagroakTHBHOTO I1.82-83
U3JTY4EHUSI.

533 |52 3aKoH paMoaKTHBHOTO pacmaja. [lepuon I1.84
noJsrypacrnaja.

534 |53 Metonpl  HaONOAEHUS M perucTpanuu [1.86
3JIEMEHTAPHBIX YACTHI]

535 |54 HckyccTBeHHas paJuOaKTUBHOCTb. [1.87
S nepHble peakuuun

536 |55 Jenenue saep ypana. Llennas peakius 11.88-89
neneHus. SIIepHblil peakTop.

53.7 |56 TepmosiaepHbie peakuuu. [Ipumenenue [1.90
AJIEPHOU DHEPIUH.

538 |57 Bbuonorndeckoe neiicTBrue parOaKTHBHBIX [1.92-94
W3JTyYEHHUM.

5.4 JJieMeHTapHbIe YaCTHLbI

541 |58 Tpu srama B pa3BUTUH (UBHKU I1.95-96
3JIEMEHTApHBIX YacTHIl. OTKpHITHE
MO3UTPOHA. AHTHYACTHUIIBL.

542 |59 Konrtponbnas pabora Ne 4 o Teme
«KBanroBas (uznka.

6. Ctpoenue Beesiennoii

6.1 CoJsiHeuHas cucrema.

6.1.1 |60 BuauMebie 1BMKeHNST HEOECHBIX TEII. 11.99-100
3axonbl Kenepa. Cucrema 3emisa-JIyHa.

6.1.2 |61 duznyeckas MpPUPOAA IUIAHET U MajblX [1.101
TenCOMTHEYHON CHCTEMBI.

6.2 CoJHIIEe ¥ 3Be3bI

6.21 |62 Counnrre. I1.102

6.2.2 |63 OcHOBHBIE XapaKTEPUCTUKH 3BE3 . [1.103105

DBOJIOLHMS 3BE3M: POKICHUE, )KU3Hb U
CMEpTH 3BE3 L.




6.3 Ctpoenne Beenennoii
631 |64 | Mneunsii [Tyrs O nama INanaxtuka. 11.106107
lanaktuku.
6.3.2 |65 Ctpoenue u 3Bororus BeeneHHoi. I1.108109
7. IloBTOpPEHME
711 |66 Ennnas ¢pusmdeckas kapTuHa MHpa
712 |67 Enunas ¢usnueckas kapTuHa MUpa
68 Pe3epsn

quﬁno-MeTonuqecmaii KOMIIJIEKT:
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