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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpelHero o0Iiero oOpa3oBaHHs pa3paboTaHa Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHMU K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTElbHOMN
nporpammel, npeactaBieHHBIX B PI'OC COO, a Takxke ¢ yu€rom ¢denepanpbHON paboueit
nporpaMMbl BocriuTaHuss ¥ Konuenuuu mnpenogaBaHusi yuyeOHoro mpenMera «®Pusnka» B
oOpa3oBarenbHbIX opranmzanusax Poccuiickoit ®enepanuu, peanu3yrONIMX OCHOBHBIE
o0OpazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 10 (¢u3uke ompenenser o00sA3aTeTbHOE MPEIMETHOE COJepKaHueE,
YCTaHABIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIBHOCTh M3YUYCHHsS] TEM U pa3eioB y4eOHOTO
npeaMeTra ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTrO
mpolecca, BO3pacTHBIX ocoOeHHocTel oOyuatomuxcs. IIporpamma no ¢usuke paér
IPEJICTAaBICHUE O LENAX, COJAEPKaHUU, O0IIel cTpaTeruu oOy4eHUsl, BOCIUTAHUSA U Pa3BUTHUS
oOy4Jaronmxcs cpeAcTBaMu yueOHOro npeamera «Pu3nkay Ha yriayOJéHHOM YpOBHE.

Wzydyenne kypca (GU3MKH YrIyOJEHHOTO YPOBHS TIO3BOJISIET pPEalu30BaTh 3aqaud
npo(hecCHoHANbHON OpUEHTAlMK, HANPABJICHO Ha CO3/IaHUE YCIOBUH JUIS MPOSBICHUS CBOMX
UHTEJJICKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOydaroluMcsi, KOTOpBIE
HEOOXOMUMBI ISl TPOAOJDKEHHST 00pa3oBaHUS B OpraHu3alusax MpodeCcCHOHAIHLHOTO
00pa30BaHwMsI 1O PA3IUIHBIM (U3UKO-TEXHUUECKUM U MHKEHEPHBIM CHEIIHATEHOCTSIM.

B mporpamme mo ¢u3uke ompenensroTcs IUIaHUpyeMble pe3yJbTaThl OCBOCHHUS Kypca
GU3MKM Ha YpOBHE CpeaHero ooOmero o0pa3oBaHWsA: JUYHOCTHBIE, METANpeIMETHbIC,
npeaMeTHbIe (Ha yriyoséHHOM ypoBHE). HayuHo-MeTo10/10rnYecKoi OCHOBOM IS pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAaNpPEIMETHHIM U TPEAMETHBIM pe3yibTaTaM O0ydJaroImuxcs,
OCBOMBIIIUX TMporpaMMy 1o (HU3UKE Ha YpPOBHE CpEAHEro oOmero oOpa3oBaHHs Ha
yriayOlIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/1E€ATEIbHOCTHBIN MOIXO/I.

[TporpamMma no pusmke BKIIOYAET:

IUTAHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (DU3MKM Ha yriayOJIEHHOM YpPOBHE, B TOM
YrCIie IPEeMETHBIE PE3yIbTATHI IO TOAAM O0YUCHHS;

cojiepkanue yueOHoro npeaMera «Ousukay 1o rojgam oOy4eHusl.

[IporpamMma mo ¢u3Mke UMEET MPUMEPHBIM XapaKTep M MOXKET ObITh MCIIOJIb30BaHA
YUUTEISIMHU (PU3UKHU I COCTABIICHUSI CBOMX PabOUYUX MPOTPAMM.

[IporpaMmma 1O ¢u3MKEe HE CKOBBIBACT TBOPYECKYIO WHHUIIMATHBY YYHUTENEH W
MPEIOCTABIIACT BO3MOXKHOCTU JJISl PEAM3alMHd  Pa3IMYHBIX METOIWYECKUX TIOIXOI0B K
MpenoJiaBaHuio (PU3MKKM Ha YriyOJEHHOM YPOBHE MpU YCIOBUU COXpaHEHUs 00s3aTelIbHON
YacTU COJIepKaHus Kypcea.

du3nka Kak Hayka 0 HanOoJiee 00IrX 3aKOHAX MPUPOJIbI, BRICTYIAs B KAUECTBE YU4EOHOTO
IpeiMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ] B CUCTEMY 3HAHHI 00 OKpY’KaroIleM MHpE.
[konbHBI Kypc (U3UMKA — CHCTEMOOOPA3YIOIIUA Jii €CTECTBEHHO-HAy4HBIX YUeOHBIX
NpEeIMETOB, TOCKOJbKY (DHU3MUECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHIA,
U3y4aeMbIX XUMHUEH, Ononoruei, gpusudeckoi reorpadueii u actponomueii. Mcnons3oBanue u
aKTUBHOE MpPUMEHEHHE (U3MUECKUX 3HAHWNA ONpEeAeNnIO XapakTep U OypHOEe pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B chepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, MOTYUYEHUs
HOBBIX MaTepHaliOB C 33JlaHHBIMU CBoOWcTBaMu. M3yyeHue (u3MKKM BHOCUT OCHOBHOM BKJIaJ B



dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaromerocs, B (OpMHUPOBaHUE
YMEHHM TNPUMEHSITh HAyYHbI METOJ TO3HAHMS TPH BHINOJHEHUH HWMHU YYEOHBIX
HWCCIIeTOBaHUM.

B ocHoBy kypca ¢u3HMKK Ha YpOBHE CpeaHero oOiero o0pa3oBaHus MOJIOXKEH PsJ UICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €T0 MOCTPOCHHS.

Hoen uyenocmuocmu. B COOTBETCTBUM C HEW KypC SIBIIIETCS JIOTMYECKU 3aBEPIIEHHBIM,
OH COAEPKHUT MaTepHall U3 BCEX pa3aeioB (PU3UKHU, BKIIIOUAET KaK BOMPOCH! KIACCHUECKOH, TaK
U COBPEMEHHOU (DU3UKH.

Hoea zenepanuzayuu. B coOTBETCTBUM C HeW maTtepual Kypca (GU3UKUA OO0BEAUMHEH
BOKpYT (pusmueckux Teopuil. Bemymum B kypce sBisercs ¢GopMUpOBaHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIC.

Hoea cymanumapuzayuu. EE peanuzanus npeanoyaraeT UCIoJb30BaHUE TYMaHUTAPHOTO
noTeHuuaza pU3n4ecKoi HayKu, OCMBICICHUE CBSI3U Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHUYECKUMU, HPAaBCTBEHHBIMU U 3KOJIOTUYECKUMH MPOOIEeMaMH.

Hoea npuknaonou nanpasenennocmu. Kypc dusuku  yrioyOn€HHOTo  ypoOBHSA
MpenoiaraeT 3HAaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUITOKEHHMA
M3YYEHHBIX TeOpuH U 3aKoHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha ypOBHE OOLIUX MPEICTaBICHUN
Y COBPEMEHHbBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea j3xonozuzayuu peannsyercs IOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEPIKAHMS,
MOCBAILIEHHBIX 3KOJOTHYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHUEM
TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYX AEHUS MpoOJIeM palMOHAIBHOIO MPUPOAOIIOIb30BAHNUS
U DKOJIOTUYECKON 0€30MacHOCTH.

OcBoenue conepkaHusi MPOrpaMMbl IO (PU3UKE JOKHO OBITH MOCTPOCHO Ha MPUHITUTIAX
CUCTEMHO-/IEATEIbHOCTHOrO nojxona. st pu3nku peannsaiusi 3TUX NPUHLUANOB Oa3upyeTcs
Ha MCIOJIb30BAHUH CAMOCTOATENBHOTO SKCIEPUMEHTA KaK MOCTOSIHHO JIEUCTBYIOIIETO (hakTopa
yueOHoro mporecca. Jnas yriayOJ€HHOrO YypOBHS — 3TO CHUCTEMA CaMOCTOSITENIBHOIO
YUYEHUYECKOTO0 HKCIEPUMEHTa, BKJIIOYAIOMIET0 (POHTAIbHBIE YUYEHWYECKHUE ONBITHI MpU
M3y4EeHUU HOBOrO Marepuana, jabopaTopHbie paboThl U paboThl mpakTukyma. [Ipu sTom
BO3MOXKHBI JIBa Ccr1oco0a peanu3anuu (rU3n4eckoro npakTukyma. B mepBom ciydae mpakTUKyM
npoBoauTcsa aubo B koHue 10 u 11 kimaccos, nuO0 mocie mepBoro U BTOPOro MOJYroauid B
KaXIOM M3 3TUX KJaccoB. BTopoil crmocod — 3To uHTErpauus padoT MpakTUKyMa B CUCTEMY
71a00paTOPHBIX pabOT, KOTOPHIE MPOBOIATCS B MpoOILEcce U3ydeHus pasnaena (temsl). [Ipu atom
nox paboTaMHM MpakTUKymMa TOHUMAETCsl CaMOCTOATEIbHOE HCCIEOBaHHE, KOTOPOE
MIPOBOAUTCS IO PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BHIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme no gusnke cucreMa y4eHUYECKOTO SKCIEPUMEHTA, 1a00paTOPHBIX padoT U
NpakTUKyMa TWpeJICTaBiIeHa €AMHbIM IepeuHeM. BplOop TeMaTuku [ OSTUX BHUIOB
YUEHUYECKUX TMPAKTUYECKUX pabOT OCYIIECTBISIETCS YYaCTHUKaMH 00pa30BaTeIbHOTO
npolecca MCXold M3 OCOOEHHOCTEW IMOYypOYHOro IUIAHUPOBAaHUSI M OCHAILECHUS KaOMHETa
¢usuku. Ilpu sToM oOecrieuynBaeTcs OBJAJEHUE OOYYAIOIMMUCA YMEHUSIMU TPOBOJIUTH
OpsiMble M KOCBEHHbBIE HM3MEPEHUs, HMCCIEOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIMYHUH U
MOCTaHOBKY OIIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUTIOTE3.

bonbiioe BHUMaHKE yNeseTCsl PEIICHUI0 Pacu€THRIX M Ka4eCTBEHHBIX 3amad. [Ipu sTom
JUTSL pacu€THBIX 3aJla4 MPUOPUTETOM SIBIISIIOTCS 3a/layd C SIBHO 3a/IaHHOM M HESIBHO 3a/IaHHOMU



(bu3nyecKoil MOAEIBIO, TO3BOJISIONINE TPUMEHATh U3YUCHHBIC 3aKOHBI U 3aKOHOMEPHOCTHU Kak
U3 OJIHOTO pa3zelia Kypca, TaKk U MHTETPHUPYsl MPUMEHEHUE 3HAHUM U3 pa3HbIX pasnenos. s
KaueCTBEHHBIX 3aJlad TPUOPUTETOM SIBISIIOTCA 3aJaHusi Ha OOBSCHEHUE/TPE/CKa3aHue
npoTeKaHus (U3MYECKUX SIBJICHUN M MPOLECCOB B OKpYKAIOIIEH kKU3HHU, TpeOytolue BhiOopa
(bu3MYecKOM MOJENH JIJIsl CUTYAIMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBaHmsamMu PI'OC COO k MaTepHATbHO-TEXHUYECKOMY
o0ecrnedeHno y4ebHoro mnpoiecca Kype (GU3UKU yriayOlIEHHOTO YpOBHS HAa YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl JOHKEH U3Yy4aThCsl B YCIOBUAX MPEIMETHOTO kabuHeTa. B xaOGuuere
Gbu3MKM JOKHO OBITh HEOO0XoauMoe JabopaTopHoe 0O0OpyJOBaHUE ISl  BBITOJHEHHS
YKa3aHHBIX B IporpaMMme Mo (U3MKe YYEHHYECKHX OIBITOB, JIAOOPATOPHBIX pabOT M padoT
MPaKTUKyMa, a TaKXkKe IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHcTpalluoHHOEe 000pyAOBaHUE (OPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ECIEUYUBAET OCTAHOBKY MEPEUYUCICHHBIX B IIpOrpamMme Io
¢u3MKe KIOYEBBIX JEMOHCTpAlMWA U1l MCCIIEIOBAaHUS M3y4aeMbIX SIBICHUH U IPOILIECCOB,
AMIUPUYECKUX U (PYHTAMEHTATBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpyAOBaHUE ISl YYEHHUYECKHUX MPAKTUYECKHX padoT Gopmupyercs B
BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M oOecneuuBaeTcs B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TeMaTnyeckue KOMIUIEKTBI J1JaOOPaTOPHOrO OOOPYJOBaHMSI JOKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJb30BAaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ LIUGPOBBIX JIAOOPATOPUIA.

OCHOBHBIMHU 1IEJIIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BaHUHU ABIISAIOTCS:

(dbopMHpOBaHNE HHTEPECA U CTPEMJICHHS 00YYarOIINXCsl K HAYYHOMY U3YUYEHHIO PUPOIBL,
pa3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUM O HAy4YHOM METOAe TO3HaHUs U  (POpPMHUPOBAHUE
HCCJIEIOBATENIHCKOTO OTHOIICHHUS K OKPYKAIOITNM SIBJICHUSM;

dbopMHpOBaHHEe HAYYHOTO MHPOBO33PEHHUsI KaK pe3ysibTaTa M3y4eHHS OCHOB CTPOCHUS
MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

(bopMHpOBaHUE YMEHUN OOBSCHITH SBJICHUS C UCIOJb30BaHUEM (PU3NYECKUX 3HAHUU U
HAYYHBIX J0Ka3aTeIbCTB;

dbopMUpOBaHHE TPEACTABICHUNA O POJM (DU3UKK OIS Pa3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHUA O BO3MOXHBIX cdepax Oyaymielt mnpodecCuoHaIbHON
JESITeIbHOCTH, CBSI3aHHBIX C (PU3MKOH, MOJATOTOBKAa K JalbHEWIIEMYy OOY4YEHHIO B 3TOM
HaIPaBJICHUH.

JlocTmkeHHe STUX 1ele 00ecreuynBaeTCsl pelieHHeM CIEAYIONINX 3alad B TpoIecce
M3y4deHus Kypca (U3UKU Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:

NpUOOpPETEHUE CUCTEMbl 3HAHUNA 00 OOmMX (U3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKIKOYAST MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U DJIEMEHTHI aCTPO(U3UKY;

(dbopMHUpoOBaHNE YMEHUN MPUMEHATh TEOPETUUECKUE 3HAHUS I O0BsICHEHUS (PU3NYECKUX
SBJICHUH B TPUPOJIE U JUIS IPUHATHS MPAKTUUIECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;



OCBOEHHUE CIOCOOOB PELICHMSI PA3IMYHBIX 337a4 C SIBHO 3aJJaHHOU (PU3UUECKON MOJAEIBIO,
3a/a4, TMOAPA3yMEBAIOIIUX CAMOCTOATEIbHOE cO3JaHue (U3NYECKOM MOENH, aJeKBATHOM
YCIIOBUSAM 3aJ]a4i, B TOM YHCJIE 33/1a4 MH)KEHEPHOT'O XapaKTepa;

NOHUMaHue (U3MYECKUX OCHOB W MPHUHIUIIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTMYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIy;

OBJIAJICHUE METOJaMH CaMOCTOSATEILHOTO IUIAHUPOBAHWUS W TMPOBEICHUS (PU3MIECKUX
DKCIIEPUMEHTOB, aHaJIN3a W HWHTEpPHpeTanuu HWHGOPMAIMH, OMPEACICHUS TOCTOBEPHOCTH
MOJIYYEHHOTO PEe3yibTaTa;

CO37laHUE YCIOBUM ISl Pa3BUTUSL YMEHUN MPOEKTHO-HCCIEIOBATENbCKOM, TBOPUYECKOM
NEATEIIbHOCTH;

pa3BUTHE UHTEpeca K cepaM mpodhecCHOHATBEHON NeATENbHOCTH, CBSI3aHHON ¢ (PU3UKOH.

B cootrBerctBun ¢ TpedoBaHusmMu PI'OC COO yrinyOn€HHBIA YpPOBEHb HW3YYEHUS
yueOHoro mnpenMera «®Du3MKa» Ha YpOBHE CpEIHEr0o O0OIIero oOpa3oBaHUsS BBIOMpaETCS
O0OyJaroNIMMUCs, TIAHUPYIOIIMMHU TPOJOJIKEHUE 00pa30BaHUs MO CHEHHAIBHOCTAM (DU3UKO-
TEXHUYECKOTO TTPoQuIs.

Ha uzyuenue ¢uszuku (yriyOn€HHbBIA yPOBEHB) HA YPOBHE CPEAHETO 0OIIET0 00pa3oBaHUs
otBoauTcs 340 yacoB: B 10 kmacce — 170 gacoB (5 yacoB B Heeno), B 11 kiracce — 170 yacoB
(5 gacoB B HeeIO).

[Ipensaraemeiil B mporpamMme 1o Ghu3nKe nepeueHb Ja00paTOPHBIX U MPAKTUYECKUX PaboT
SBJISIETCS PEKOMEHJOBAHHBIM, YUYWUTENb JEeJaeT BbIOOp MpOBEAEHUS JTa0OpaTOPHBIX paboT U
OMBITOB C YYETOM UHAMBUAYAJIBHBIX OCOOEHHOCTEN 00yUYarOIIMXCS.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. Hay4Hblii MeTO/ MO3HAHUS NIPUPOABI.

®uzuka — QyHIaMeHTadbHas Hayka o mpupoje. HaydHblii MeTOA MO3HAHUS U METO/IbI
UCCJIeI0BaHUS (PU3UYECKUX SBJIICHUM.

DKCIEpUMEHT U TEOpHs B Tpollecce Mo3HaHUs mpupoAbl. Habmonenne u S3KCriepruMeHT B
¢busuke.

CniocoObl u3MepeHusi GU3NUYECKUX BEIWYUH (aHAJOTOBBIE U IUGPOBBIE U3MEPUTEIILHbBIE
npuOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpenrHocT U3MEpPEHU (PU3NUECKUX BETUYNH (a0COIIOTHAS M OTHOCUTEIbHAS).

MopenupoBanue (pU3NYECKUX SIBICHUM U MPOLECCOB (MaTepuaibHasi TOYKa, aOCOJIIOTHO
TBEPIOE TENO, UJealbHasl KUIKOCTb, WACAIbHBIM Ta3, TOYEYHBIN 3apsa). [ umoresa.
PuU3NUYECKNN 3aK0H, TPAHULIBI €r0 TPUMEHUMOCTH. PU3NUECKas TEOPUSL.

Pons u mecro ¢usuku B (QoOpMUPOBAHHM COBPEMEHHON HAy4YHOW KAapTHUHBI MHpa, B
MPAKTUYECKOMN JIEATEIbHOCTH JIFOJCH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3mepenne cunbl TOKa W HAOPsDKEHHWS B LENM MOCTOSSHHOTO TOKa MPW  MOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKoMCTBO ¢ nudpoBoit Jabopatopueit no ¢usuke. [Ipumepsr n3mepenns: GU3NIECKUX
BEJINYUH MPHU MOMOITU KOMITBIOTEPHBIX TaTUUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOro naBuxkeHusa. Cucrema
OTCYETA.

[Ipsimast u oOpaTHas 3a/1a4 MEXaHUKHU.

Paanyc-BexkTop MarepuanbHOW TOYKH, €ro MPOEKIMA HAa OCH CHCTEMbI KOOpIWHAT.
TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOpEHHUE
MAaTepUaIbHON TOUYKHU, UX MPOEKIIMU HA OCHU CUCTEMbI KOOpJAUHAT. CII0KEHUE NEPEMEIICHUN U
CJI0KEHHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJUHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPAUHAT,
CKOPOCTHU, YCKOPEHHUSI U IyTH MaTEPHAIIBHON TOUKH OT BPEMEHHU U UX rpaduKH.

CBoOosHOE MMajieHue. Y CKOpEeHHe CBOOOJHOro majeHus. J[BrmKeHue Tema, OpOIIeHHOTO
MOJI yIJIOM K TOPHU30HTY. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH M YCKOPEHUS MaTepUaIbHOU
TOYKH OT BPEMEHHU U UX rpaduKH.

Kpusonunennoe asrxenne. /[BmokeHne MaTepuaibHOW TOYKH O OKPYKHOCTH. YTJIOBas U
auHeHass ckopocTh. [lepron u vacrota obpamienus. LlenTpocTpemurensHoe (HOpMaiIbHOE),
KacaTeJabHOE (TaHT€HIMAIbHOE) U TIOJIHOE YCKOPEHUE MaTEepUaIbHOM TOUKH.

TexHuyeckne yCTpOMCTBA U TEXHOJOTMYECKHE MPOLECCHI: CIUJIOMETP, JBUKEHUE
CHapsI/10B, LICTIHBIE, IIeCTepEHYAThIC U PEMEHHBIE MTEpeAaun, CKOPOCTHBIE JTUQTHI.

Hemoncmpauyuu.



Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMATUUECKUX XapPAKTEPUCTUK JIBUKEHUS.

Crioco0blI uccieoBaHusl IBUKEHUI.

Nnnmroctpanus npeaebHOro NePEXo/ia U N3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIL30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

Habmoienue nBrkeHus Tena, OpoIeHHOro Mo YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

HanpasneHnue CKOpoOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTel, TPAEKTOPUN, CKOPOCTEN JBHKEHUSI OJHOTO M TOTO K€ TeJla B pa3HbIX
CHUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydenune HepaBHOMEPHOTO JIBHXKEHUS € LEIIBIO ONPEIeNIEHUs] MTHOBEHHON CKOPOCTH.

N3mepeHne yckopeHUs TIpu MPSIMOJIMHEHMHOM PpPaBHOYCKOPEHHOM JIBXKEHUU IO
HAaKJIOHHOMU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUHU.

N3mepenne yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHI0BAHO UCIIOIb30BaHNE IU(PPOBOI
J1abopaTopun).

N3yuenue aBuxkeHUs Tela, OpOIIEHHOTO0 rOpru30HTaNbHO. [IpoBepka runores3sl 0 NpsMoi
MPONOPLIMOHAIBHON 3aBUCUMOCTH MEXIY NAJTIbHOCTBIO MOJIETA M HAYAIbHOM CKOPOCTBIO TENA.

N3ydenue ABUX)EHUs TeJia MO OKPY>KHOCTH C TIOCTOSIHHOM IO MOJTYJIFO CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH MepHojia OOpallleHus] KOHUYECKOr0 MasiTHUKa OT €ro
apaMeTpOB.

Tema 2. /lunamuxa.

IlepBsiii 3ak0H HptoToHa. MHEpUManbHbIE cUCTEMBI OTCUETA. [IpUHIMI OTHOCUTENBHOCTH
lNanunes. HeunepuuanbHble CUCTEMBI OTCUETA (OMPEICTICHUE, IPUMEDPHI ).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroToHa 1151 MarepraibHONU TOYKH.

Tpernii 3ak0oH Hpr0TOHA UIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTh T'PABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TskecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO TMajeHUs OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI U OT reorpaduyeckord MmupoThl. JIBMKeHWE HEOECHBIX TeNl U HX
crnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABHKYIIErocs ¢ yCKOPEHUEM.

Cuna tpenms. Cyxoe TtpenHue. Cuia TpEeHHUS CKOJBXKEHHS W CUJIa TPEHUS TOKOS.
Koaddunment tpenus. Cuita cOnpoTUBIICHUS NPU JIBIKCHUM TeJla B JKUJKOCTH WJIU rase, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBHXKEHUSI.

Hasnenue. 'mapocratnyeckoe nasienue. Cuna Apxumesa.

TexHuyeckne yCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIINIHUKHN, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnronenue nBmKeHUS TNl B MHEPIIUATBHBIX U HEMHEPIIHAIBHBIX CHCTEMaX OTCUETA.

[TpuHIMT OTHOCUTETBHOCTH.



Kauenne nByxX HMIMHIPOB WM INAPOB PA3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTENBHO HEMHEPIUATIBHON CUCTEMBI OTCYETA.

CpaBHEHHE PaBHOJICUCTBYIOLIEH MPUIIOKEHHBIX K TETY CHII C POU3BEAECHUEM MACChl TEa
Ha €ro YCKOPEHHE B UHEPUUAJIBbHON CUCTEME OTCUETA.

PaBeHCTBO cHII, BO3HUKAIOIIUX B PE3YJIBTATE B3aUMOJICUCTBUS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAICHUU.

[leHTpoOEKHBIE MEXAHU3MBI.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepennie paBHOAEHCTBYIONIEH CUII TPU ABMKEHUHU OpyCKa IO HAKJIOHHOM MJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBHUCHUMOCTHM BpPEMEHHU JBWKEHMsI Opycka IO HaKJIOHHOM
IJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €TI0 MACCBI.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, ot ux aedopmaluu.

N3ydeHne qBUKEHUS CUCTEMBI TN, CBA3aHHBIX HUTHIO, IEPEKUHYTOU yepe3 JIErKuil OJI0K.

N3mepenue kosdduiineHTa TpeHUs M0 BEIUUYMHE YIIIOBOTO K03 (UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnepoBanve JABMKEHUST OpyCcka MO HAKJIOHHOM IUIOCKOCTH C  TEPEMEHHBIM
KO3(PUIIMEHTOM TpEHUS.

N3ydenue nBUKEHU Ipy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE IBM)KEHHE TBEPIOTO TENa.
MoMeHT cuibl OTHOCUTENBHO och BpamieHus. [liedo cumnbl. CnoxxeHue CHil, MPUII0KEHHBIX K
TBEpHOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMIHOC PABHOBECHE.

TexHuuecKre yCTpPOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: KPOHIUTEWH, CTPOUTEIIbHBIN
KpaH, peIETYaThle KOHCTPYKLIHH.

Jemoncmpayuu.

VY cIi10BUsI paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacyET CUIT yIIPYTOCTH.

N3ydenune ycToMd4nBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONIOPBI.

Tema 4. 3akonvt coxpanenus 6 Mexanuke.

NmMnynbec MatepuanbHOM TOYKHM, CUCTEMBI MaTE€pUaJbHBIX TOYEK. LIEHTp mMacc cucTeMbl
MaTepualibHbIX TOUeK. Teopema 0 JBHUKEHUH LIEHTPa Macc.

NMnynbe CHITbI M1 N3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXEHUE.



MoMeHT nMIyibca MaTepHAIBHOW TO4YKHU. lIpeacraBieHne O COXpaHEHMH MOMEHTA
VMITYJIbCA B LIEHTPAJIbHBIX MOJIAX.

Pabora cuibl Ha MajgoOM M Ha KOHEYHOM IepemelleHuu. ['paduueckoe mpeacraBieHHE
PabOThI CHUIIBI.

MoIHOCTb CHUIIBI.

Kunernyeckasi sHeprusi MarepualbHON TOukd. TeopemMa 00 M3MEHEHUM KHHETUYECKOU
SHEPIUU MaTEpUAIILHON TOYKH.

[ToTeHnmanbHble ¥ HENOTEHUHANBHBIE CUibl. [loTeHmanbHas sHeprus. [loTeHnumanbHas
SHEprus ynpyro neopMUpPOBaHHOMN NpyKUHBI. [loTeHIMabHAs SHEPTUS Tella B OAHOPOIHOM
IpaBUTALIMOHHOM Iose. [loreHnumaneHas 3Heprus Tena B TPaBUTALMOHHOM II0JIE OJHOPOIHOIO
mapa (BHyTpH U BHE miapa). Bropas kocMuueckasi CKOpocTb. TpeThbsi KOCMUYECKask CKOPOCTb.

CBs13p pabOTHl HEMOTEHIMAIBHBIX CHUJI C U3MEHEHHEM MEXaHWYECKON SHEPIHMH CUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBuenue bepHym ais WICAUTBHON KUAKOCTH KaK CIIEICTBHE 3aKOHA COXPAHEHHS
MEXaHUYECKON IHEPTUH.

TexHuyeckue ycTpoNCTBAa U TEXHOJOTMYECKHE IIPOLECCHI: JABMIKEHHUE PAKET, BOJOMET,
KONEp, NPYKUHHBIN MUCTOJET, THPOCKOI, (PUTYpPHOE KaTaHUE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktnBHOE nBMXEHUE.

N3mepenne MOITHOCTH CHJIBL.

W3MmeHeHne sHepruM Teja Mpu COBEPIICHUN PadOTHI.

B3anmHble npeBpanieHnss KMHETUYECKOW M MOTEHUMAJIbHOM JHEPrUd NpU JIEWCTBUU HA
TEJIO CUJIBI TSHKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe dHEPTUH NPU CBOOOIHOM MaJCHHH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomol, nPAKMUKyMm.

N3mepenne nmnyiibea Teia o TOpMO3HOMY ITyTH.

N3mepenne cuitbl TSIru, CKOPOCTA MOAEIH AIEKTPOMOOMIISI U MOUTHOCTH CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPH YIIPYTOM B3aUMOACHCTBHM.

N3mepeHne KHHETUYECKOM YJHEPTUU TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHSI TOTEHIIMAIbHON SHEPTUU MPYKUHBI C pabOTON CHUIIBI TPEHUSI.

Onpenenenue pabOThI CUITBI TPEHUS MTPU IBMXKEHHUH TeJa IO HAKJIOHHOM MIIOCKOCTH.

Paznen 3. Modsekyisipaasi pu3nka 1 TEpMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIsipHO-KuHeTndeckol Teopun (MKT), ux omnbiTHOE
ob0ocHoBanue. [{ud¢ysusa. bpoyHoBckoe nBHKEeHHE. XapakTep IBHKEHUS U B3aUMOACHCTBUSA
YacTHULl BELECTBA. MOJEIN CTPOEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEN U 0OBSICHEHUE CBOICTB
BEIIECTBA Ha OCHOBE 3THUX Mojeineil. Macca u pasmepbl Moisiekyn (aromoB). KommgectBo
BemiecTBa. [locTosinuass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3mepenus. lllkama Temmnepatyp
Llenbcus.



Mopene wuaeasbHOrO ra3a B MOJEKYIAPHO-KMHETUYECKOW TEOPHM: 4YaCTHILBI rasa
JBUKYTCSI Xa0TUYECKU U HE B3aUMOJICMCTBYIOT JPYT C IPYrOM.

['a3oBbie 3akoHbl. YpaBHeHue MeneneeBa—Kianeiipona. AOcoiioTHas TemIiiepaTypa
(mkamna Ttemneparyp KenwpBuna). 3akon [lambrona. M3ompoiiecchl B HleaJbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe npeacTaBieHue U30IPOLIECCOB: U30TEpMa,
n30xopa, u300apa.

CBsi3b MEXAy [JaBJIEHHEM M CpPEIHEW KHHETUYECKOM SHEPrueil NOCTYNaTeIbHOro
TEIJIOBOTO JIBI)KEHUS MOJIEKYJT HACAIbHOIO Ta3a (OCHOBHOE YpaBHEHHUE MOJEKYISPHO-
KUHETUYECKON TEOPUU UJICATBHOTO rasa).

CBs3p  aOCOJIIOTHOM — TeMIEpaTypbl TEPMOAMHAMUYECKONM CHCTEMBI CO  CpeaHEl
KMHETUYECKOW dHEPTUEH MMOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckre yCTpPOMCTBA U TEXHOJIOTMYECKHE TMPOIECCHl: TEepMOMETP, OapomeTp,
[IOJIy4Y€HUE HAHOMATEPHUATIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHS YaCTUL] BEIIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUS.

Buneopoinuk ¢ 3anucero peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.

Hubdy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTskeHnE MOJIEKYII.

Mopenu KpuCTaIuIMYECKUX PEETOK.

Habmtonenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanue npouecca yCTaHOBIIEHUS TEMJIOBOTO PABHOBECHS MPU TEMII000OMEHE MEXKTY
ropsityer U XOJIO0HOM BOJOM.

N3yuenne wu30TEpMHUECKOro Ipolecca (PEeKOMEHAOBAHO MCIOJb30BaHUE LHUPPOBOI
71a00paTopun).

N3yuenue n30X0pHOro mpoiiecca.

N3yuenune nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmonunamuueckass  (TJ[)  cucrema.  3agaHMe  BHEIIHUX — YCIOBHM  JJId
TEPMOJAMHAMUYECKON CHCTEMbl. BHemHuWe u BHYTpeHHUE mnapaMmeTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHUS BEJIWYUH, ONHCHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHaMuku. CaMOITPOU3BOJIbHAS PETaKCallisl TEPMOAMHAMUYECKOM
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopens uaeanpHOro rasa B TEPMOJMHAMHUKE — CHUCTEMa YPaBHEHUU: YpaBHEHHUE
MenneneeBa—KnamneipoHa U BbIpAKEHUE ISl BHYTPEHHEW YHEPTHUM. Y CIOBUS MPUMEHUMOCTHU
ATOM MOJENH: HU3Kasg KOHIIEHTpauus 4YacTHll, BBICOKME TEMIIepaTypbl. BrlpaxkeHue mis
BHYTPEHHEU SHEPTUU OJHOATOMHOTO UIEAIBHOTO rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLIECCHI.



DnemeHTapHas paboTa B TepMOoAMHAMUKE. Beraucienne paboTsl o rpaduky mporiecca Ha
pV-auarpamme.

Tennonepenadya kak crmoco0 H3MEHEHUsS BHYTPEHHEH HHEPruu TEPMOJIMHAMUYECKOU
cucTeMbl 0e3 coBepieHus padboThl. KOHBEKIIMS, TEIIONPOBOIHOCTD, U3IIyYCHHUE.

KomuyectBo TemmoTel. TemIoéMKOCTh Tena. YAEAbHAas W MOJISIpHAs TEIIOEMKOCTH
BelIeCTBA. YpaBHeHUE Maliepa. YenpHas TEIoTa CropaHusl TOmumBa. Pacdyér kommyectna
TEIJIOTHI IpH Tertonepenaye. [louarue 06 annadbaTHOM mpouecce.

IlepBrIii 3aK0H TepMoUHaMUKH. BHyTpeHHss1 sHeprus. KomnuecTBo TemioTsl U padoTa
KaK MEPbl U3BMEHEHUSI BHYTPEHHEU SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEpMOAMHAMMKM IS PABHOBECHBIX IMPOLECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJIWHAMHYECKOW CHUCTEMBI MPOXOJUT €IWHCTBEHHAs ajuadara.
AOcomnoTHast TeMIieparypa.

BTopoii 3ak0H TepMOJMHAMUKH J1JII HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO MEPENAThH
TEIUIOTy OT 0OoJiee XOJOJHOro Tejda K Oosiee Harpetomy Oe3 kommeHcanuu (Kiaysuyc).
HeoOGpaTtuMocTh NpUPOAHBIX MTPOIIECCOB.

[Tpunnune! necteus TerioBbix MamuH. KII/I.

MaxkcumansHoe 3HaueHue KII/I. [ukn Kapho.

DKOJIOTUYECKHUE aCHEKThI UCIIOJIb30BaHUA TEIUIOBBIX JIBUTaTesneil. TemioBoe 3arpsa3HeHue
OKPY’KarOIIEH CPEIBI.

TexHuyeckre ycTpoMCTBAa U TEXHOJOTHMUECKHE MPOIIECCHI: XOJOIUIBHUK, KOHAUIIMOHED,
TU3ENIbHBIM W KapOIOpaTOpHBIM JBUTATEIM, MapoBas TypOWHA, TOJYYEHHUE CBEPXHU3KHUX
TeMneparyp, YTWIH3alUs «TEIJIOBBIX» OTXOJOB C HCIOJIb30BAHHEM TEIUIOBOIO HAacoca,
YTHIIM3AIMs OMOOPTaHNMYECKOTO TOIUIMBA JJI BHIPAOOTKH «TEIJIOBOI U AJIEKTPOIHEPTHUH.

Hemoncmpauuu.

N3menenune TeMriepatypsl py ainadaTHueCKOM PaCIIUpEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHSI BHYTPEHHEW SHEPTHUH.

Uccnenosanue agnabaTHOTO MpoIiecca.

KomnbroTepHbie MOAEIH TEIIOBBIX JBUTATENEH.

Yuenuueckuit skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

N3mepenne yaenpbHON TEII0EMKOCTH.

Uccnenosanue npoiiecca OCTbIBaHUS BEIIECTBA.

Uccnenosanue agnabaTHOTO MpoIiecca.

N3ydeHune B3aMMOCBS3U PHEPTHH MEXMOJICKYJISIPHOTO B3aMMOJICUCTBUSI U TEMIIEPATYPhI
KUTICHUS KUJTKOCTEM.

Tema 3. Aepecammnvie cocmoanus eeugecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanus. McmapeHue u KUINEHHE. YJIelbHas TeIioTa
napooOpa3oBaHus.

Haceimiennble W HeHacwlllleHHbIe Tapbl. KauecTBeHHass 3aBUCMMOCTH IUIOTHOCTH H
JABJICHUS] HACBHIIIEHHOTO TIapa OT TEMIIEPaTyphl, UX HE3aBHUCHUMOCTh OT 00BhEMa HACKHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JABJICHUS B KUIKOCTH.

Brnaxxnocts Bo3ayxa. AOGCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTD.



Tsépmoe teno. Kpucrannmmyeckue u amopdubie Tesna. AHU30TPONHS CBOMCTB KPUCTAILIOB.
[TnaBneHue u KpucTaM3anus. Y neiapHas Teriora miasiaeHus. Cyomumanms.

Hledbopmanuu TBEpHoro Tena. Pactsokenune m cxxarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aehopmariuii.

TennoBoe pacuipeHue KUJIKOCTEH U TBEPBIX Tel, O0BEMHOE U JIMHEHHOE pacIIUpEHHE.
AHrapMOHM3M TEIUIOBBIX KOJEOAHUN YACTHUIl BEIIECTBA KaK MPUYMHA TEIJIOBOTO PaCUIUPEHUs
Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Ga30BbIX MEPEX0/Iax.

VYpaBHeHue TeroBoro danaHca.

[ToBepxHOcTHOE HaTsHKeHHE. KOod(hdUIIMEHT MOBEPXHOCTHOTO HATsHKeHUs. Kanuiisipapie
sABJICHHUS. JlaBlIeHUE IO MCKPUBIIEHHOM MTOBEPXHOCTHIO XKUAKOCTH. Popmyia Jlamnaca.

TexHnueckne YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHL: KUIKAE KPUCTAILIBI,
COBPEMEHHBIE MAaTEPUAJIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBOJlCTBa HACBIIICHHBIX APOB.

Kunenue. Kunenne npyu noHM>KEHHOM JIaBJICHUMU.

N3mepenue cuiibl MOBEPXHOCTHOI'O HATSKEHUS.

OnBITHI C MBUIBHBIMH TNIEHKAMH.

CmauuBaHue.

Kanunnsapusie siBeHusl.

Moaenn HEHbIOTOHOBCKOM JKUIKOCTH.

Crioco0Obl u3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAIIIMYECKOTO BENIECTBA.

Bunsl nedopmannii.

HaoOmnronenune manbix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3ydyeHne 3aKkOHOMEPHOCTEN MCIAPEHUSI )KUIKOCTEN.

N3mepenue yaenbHON TENI0ThI IUIABICHUS JIbA.

N3ydyeHne CBOMCTB HACBILLIEHHBIX [1aPOB.

N3mepenne abCoMOTHOM BIIaKHOCTH BO3/yXa M OIIEHKA MACChI MAPOB B TTIOMEIICHHH.

N3mepenne koadduimeHTa moBepXHOCTHOTO HATSIKCHUS.

N3mepenune moayns FOnra.

HccnegoBanue 3aBUCUMOCTH ieOopMalliid pe3MHOBOr0 00pas3ia OT NPUIOKEHHOU K HEMY
CHJIBI.

Pa3znen 4. JiaekTpoauHaAMU KA.

Tema 1. dnexkmpuueckoe noe.

DJeKTpU3alms Tell U €€ MPOSBICHUS. DJNEKTPUUYECKUM 3apsd. J[Ba BHIa AIEKTPUUYECKUX
3apsinoB. [IpOBOOHWKM, NHUAJIEKTPUKA W MOJYIPOBOAHUKH. DJIEMEHTAPHBIM SIEKTPUUECKUN
3apsii. 3aKOH COXPaHEHHUs JIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsanoB. Toueunslie 3apsaasl. 3akoH KynoHa.

OnekTpuueckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKUE 3aPSIbI.



Hanpspok€anocts  anexTpuueckoro modst. IlpoOubiit 3apsa. Jluaum HanpsykEHHOCTH
ANEKTpUYECKOro nojsi. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTh ANEKTPOCTATUYECKOTO MOJIs. Pa3HOCTh MOTEHUMANIOB U HANPSIKEHUE.
[loreHunanbHass  SHEpruss  3apsiAa B DJEKTpocTaTHdeckoM  noje.  I[loTeHuman
ANEKTPOCTATUYECKOr0 Mojs. CBs3b HANPSIKEHHOCTH MOJII M PA3HOCTH MOTEHUUAIOB IS
ANEKTPOCTATUYECKOTO MOJIS (KaK OJTHOPOJHOTO, TAK U HEOJJHOPOHOIO).

[IprHIMI Cynepno3uLnN dIEKTPUIECKUX TOJIEN.

[Tone Toueunoro 3apsina. Ilosne paBHOMepHO 3apsikeHHOUM cdepsl. [lone paBHOMEpHO
3apsHKEHHOTO 1Mo 00BbEMY miapa. Ilosie paBHOMEPHO 3apssKeHHOM OECKOHEYHOW IJIOCKOCTH.
KapTtunse! muHAN HAOPSHKEHHOCTU ATUX MOJIEW U SKBUNOTCHIIMAIBHBIX IOBEPXHOCTEN.

IIpoBOAHMKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBHE PABHOBECUS 3apsA0B.

JIMDNEKTPUKN B BJIEKTPOCTATHUYECKOM Tosie. [[udnekrpruueckas MPOHUIIAEMOCTh
BEILIECTBA.

KongeHncatop.  DNEKTpOEMKOCTb  KOHAEHCATOpA. ONEeKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe  coeaMHEHHME  KOHAEHcCATOpoB.  IlocnemoBaTenpHOE  COEMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBM>KEHME 3apsyKEHHOW YaCTULIBI B OJTHOPOJIHOM DJIEKTPUYECKOM I10JIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AJIEKTPOCKOIL, JJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3aIUTA, 3a3€MJICHUE 3JIEKTPONpHOOpOB, KOHAEHCATOPHI, TeHepaTop Ban
ne I'paada.

Jlemoncmpayuu.

VY CTpONCTBO M MPUHLIAN IEUCTBUSA dIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3APSKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

IIpOBOAHUKH B DIIEKTPUYECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpONCTBO U IEMCTBUE KOHAEHCATOPA MOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHcAaTopa OT IUIOMAAu IUIACTHH,
PACCTOSHMS MEXIYy HUMU U JUIJIEKTPUYECKOU MPOHULIAEMOCTH.

DHeprus 3JIEKTPUYECKOIO OIS 3apsHKEHHOTO0 KOHJIEHCAaTopa.

3apsaKa U pa3psika KOHIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

OneHka cHi1 B3aMMOJIEHCTBUS 3apSKEHHBIX TEJL.

Habmonenue npeBpaiiieHust 3HEPTUn 3apsKEHHOTO KOHJEHCATOpa B YHEPTHIO M3ITy4YEeHUS
CBETOJMOAA.

N3ydenune npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenrie  pa3HOCTM MOTEHUMATIOB (HAOmpsDKEHWs) TMIPU  MOCJIEA0BATEILHOM
COCAMHEHNH KOHIEHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpudecKuii mok.



Cuina toka. [TocTOsIHHBIN TOK.

VYcaoBUS  CyIIECTBOBAHMS IOCTOSIHHOIO 3JIEKTPUYECKOro ToKa. VICTOYHMKM —TOKa.
Hanpsixenue U u DJ1C €.

3akoH OMa [ y4acTKa L.

DONEeKTPUYECKOE  CONMPOTUBJICHUE.  3aBUCUMOCTh  COINPOTHUBJICHHS  OJIHOPOJHOTO
MPOBOJIHUKA OT €ro JJIMHBI M IUIOIIAJX TOMNEPEYHOrO CEYEHHUs. YENbHOE CONPOTUBIICHUE
BEILECTBA.

[locnenoBarensHOE, MapayielbHOE, CMEIIAHHOE COEJIMHEHHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux uenei. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH /[xoyns—Jlenua.

MOIIHOCTB ANEKTPUYECKOro TOKa. TeraoBasi MOIIHOCTh, BbIIEIsAEMAas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTUBICHUE MCTOYHHMKA TOKAa. 3akoH Oma s MOJIHOU
(3aMKHYTOI) 2JIEKTpUYECKOM 1Ieru. MOITHOCTh HCTOYHUKA TOKa. KOopoTkoe 3amMbIKaHUE.

KoHaeHcaTop B LETH MOCTOSIHHOTO TOKA.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: aMIEpPMETpP, BOJIBTMETP,
peocTaT, CYETUMK IIEKTPUIECKON SJHEPTUH.

Jlemoncmpayuu.

N3mepenne cuitbl TOKa U HANPSHKEHUA.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANpPSsDKEHUSI IS PE3UCTOpa, JIAMITBI
HaKaJIMBaHUS U CBETOJIMOAA.

3aBUCUMOCTh CONPOTHUBJICHUS LWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI, ILUIOMIAJH
MIONIEPEYHOr0 CEYEHMS U MaTepraa.

UccnenoBanne 3aBUCUMOCTHM CHJIBI TOKa OT CONPOTUBJIEHUS TMPU TOCTOSHHOM
HaIPsHKCHUH.

[Ipsamoe m3mepenne DJIC. KopoTkoe 3aMblKaHME TaJlbBAHUYECKOTO AJIEMEHTA M OLIEHKA
BHYTPEHHETO COMPOTUBICHHUS.

Crioco6bl coenuHeHnst UICTOYHUKOB Toka, JJ1C GaTapeil.

Hccnenosanne pa3HOCTH MOTEHIIMAIOB MEXY MOJIIOCAMUA UCTOYHUKA TOKA OT CHJIbI TOKA
B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccenenoBaHue CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne yaenbHoro COnpoTUBIIEHNS POBOIHHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAMPSHKEHUS IS JIAMIThl HAKaJTUBAHMUSI.

YBenuueHue npeesia usMepeHus ammnepmerpa (BoiabTMeTpa).

N3mepenne 3/1C u BHYyTPEHHETO CONMPOTUBIICHUS UICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctu IJ[C TallbBaHUYECKOTO JJIEMEHTAa OT BpPEMEHU MIpHU
KOPOTKOM 3aMbIKaHUU.

HccnegoBanue pa3HOCTH MOTEHIIMAIOB MEXKY MOJIOCAMU UCTOYHUKA TOKA OT CHUJIbI TOKA
B LEMH.

HccnegoBanue 3aBUCUMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toxu 6 pa3iuuHbiX cpeoax.



DNEeKTpUYeCcKasi MPOBOAUMOCTh PA3JIUYHBIX BEIIECTB. JIEKTPOHHAsT MPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCHUMOCTh  CONPOTHUBICHHS  METAUIOB  OT  TEMIEpPaTyphl.
CBepXnpoBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOcTBeHHass W TPUMECHass MPOBOJUMOCTH TMOJYIPOBOIHUKOB.
CoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMALMUA. DIIEKTPOIIH3.
3akoHbl Papajaes AJisl JIEKTPOJIN3a.

OneKkTpudeckuii TOK B Ta3ax. (CaMOCTOSTENbHBIA M HECAMOCTOSITENBHBIN  pa3psii.
Paznuunbie THIIBI caMocTOSITENBHOTO pa3psana. Monnus. [Lazma.

TexHuueckne yCTPOMCTBA W MPAKTHUYECKOEC MNPUMEHEHUE: Ta30pas3psaHbIEe JIAMIIbI,
AJIEKTPOHHO-JTy4YeBasi TPyOKa, MOIYNPOBOJHUKOBBIC MPUOOPHI: JUOMA, TPAH3UCTOP, (HOTOAUOI,
CBETO/AMOJ, TallbBaHWKa, padUHUpPOBAHWE MEJM, BBIIJIABKA AJTIOMUHHUSA, DSJICKTPOHHAsS
MHKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCHUMOCTh COMPOTUBIIEHUS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 3ekTpoinza Papazes.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

CpaBHEeHUE MPOBOJIUMOCTH METAJJIOB U MTOTYIPOBOJHUKOB.

OIHOCTOPOHHSSI MPOBOAMMOCTD JIHOJIA.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomuol, npaKmuKym.

Habmronenue amexTpoiusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

Hccnenoanne 3aBUCUMOCTH COITPOTUBJIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Du3nYecKUuil MPAKTUKYM.

Crioco6b! n3mepenust GU3NIECKUX BEJIMYHUH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U ITUGPOBBIX
W3MEPUTEIBHBIX TMPUOOPOB M KOMIIBIOTEPHBIX JATYHUKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH M3MepeHuil  (usnueckux BenauuuH. OIlEHKa TpaHUIl
MOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX W3MEPEHHM, WCCICIOBAHUM 3aBUCUMOCTEH  (DU3UIECKUX
BEJIMYWH, MPOBEPKA MPEJIOKEHHBIX THIOTE3 (BHIOOP M3 padOT, OMHMCAHHBIX B TEMAaTUYECKHUX
paznenax «Y4eHUUYEeCKUH IKCIIEPUMEHT, JIA00paTOpHbIEe PAaOOTHI, TPAKTUKYM)).

MesknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yriay0iaéHHoro ypoBHs B 10 kiacce oCcymiecTBIsIETCS ¢ y4ETOM
COZIEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTEeMaTUKH, OWOJOTHUH, XWUMUH,
reorpaduu U TEXHOJIOTHUHU.

Meosicnpeomemnule noHAmMUA, C6A3AHHBIE C UYUCHUEM MEMOO06 HAYUHO20 NO3ZHAHUA:
ABJICHHE, Hay4dHbI (akT, runore3a, Qu3anMyeckas BeIUYMHA, 3aKOH, TEOpHUs, HAOIIOIECHHE,
JKCIIEPUMEHT,  MOJECIUPOBAHUE,  MOJEIb, HW3MEPEHHUE, MOTPEIIHOCTH  U3MEPEHHUM,
U3MEpUTEeNbHbIE TPUOOPHI, IH(pOBast 1abopaTopusl.



Mamemamuka: pemieHue CcucTembl ypaBHeHuid. JluneitHas ¢yHkuus, mnapabona,
runepbona, MX rpa@uKd U CBOWCTBA. TpHUrOHOMETpUYECKHE (PYHKIMH: CHHYC, KOCHUHYC,
TaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIUU Ha
OCH KOOPJIMHAT, CIIO’KEHHE BEKTOPOB.

Buonozua: mexannueckoe JABIKEHHUE B KUBOW mpupoae, 1uddysus, ocMoc, TeIIo00MeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXalomie  cpeapl, yTUIU3alus
OMOOPTraHMYECKOTO TOILINBA JI BHIPAOOTKH «TEIJIOBOM» M 3JEKTPOIHEPTHH, TOBEPXHOCTHOE
HATSOKEHHE U KalWUISIPHBIC SIBJICHUS B TIPUPOJIE, DIICKTPUUYECKHE SBJICHHS B KHBOU MPUPOJIE.

Xumun: TUCKPETHOE CTPOSHHE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHAsl Macca, MOoJdydeHHe HaHOMAaTePHAJIOB, TEIJIOBBIE CBOWCTBA TBEP/BIX Tel, KUIKOCTEH
U Ta30B, XUAKUE KPUCTAIIIBI, DJCKTPHUUECKHE CBOMCTBA METAJJIOB, JJIEKTPOJIUTHYECKAS
TUCCOIMAINS, TATbBAaHUKA, SJICKTPOHHAS MUKPOCKOITHSI.

TI'eozpaghus: BnaxHoCTh BO3yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHUEe IBUKEHUH C MCIOJIb30BAHUEM MEXAHHU3MOB, YUET CYXOro
U OJKAJKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIMU (KPOHIITEWH, peréTyaThie
KOHCTPYKIIMHU), HWCIOJb30BaHHWE 3aKOHOB COXPAaHEHHs MEXAHHKH B TEXHHKE (THPOCKOI,
BOJAOMET W [Jpyrue), JBUTATElb BHYTPEHHErO CropaHusi, mnapoBas TypOuHa, OBITOBOU
XOJIOJUJIbHUK, KOHTUIIMOHEDP, TEXHOJIOTUH MOJTYUYEHHUs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM UHCIIE
HAHOMATEpHaJIOB, M  HAHOTEXHOJIOTMH,  JJIEKTpPOCTaTHYECKas  3alluTa, 3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PSAIHBIC JTAMITBI, TOJTYIPOBOIHUKOBBIE PUOOPHI, TATbBAHUKA.

11 KITACC

Paznen 4. djekTpoanHamMukKa.

Tema 4. Macnummnoe noe.

B3aumogencTBue MOCTOSTHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM. MarHuTHoOE IIOJE.
Bexkrop MarmuTtHOM wuWHAYKOMH. [IpuHOMN Cynepno3suuuu MarHUTHBIX —Toned. Jlunum
MarHUTHOW UHIYKIIUH.

MaruutHoe 1ojie NpOBOJHUKA C TOKOM (IPSAMOTO MPOBOJHHUKA, KATYIIKA W KPYTrOBOTO
BHUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHma, €€ HampaBji€HHE€ WU MOIYdb. JIBHKEHUE 3apsSyKEHHOM YaCTUIBI B
OJTHOPOJHOM MarHuTHOM Tosie. PabGora cuibl JlopeHiia.

MaruutHoe noJje B BemecTBe. eppoMarHeTHKy, rapa- U JUaMarHeTHKU.

TexHnueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: MPUMEHEHHUE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJBTHUMETP, JJICKTPOJABHUTATENbh SKOOH, YCKOPUTEIH
AIEMEHTAPHBIX YACTHL.

Hemoncmpauyuu.

KaptuHa nuHWIA WHAYKIIMM MAarHATHOTO TIOJSL TOJIOCOBOTO M TIOJIKOBOOOPA3HOTO
MMOCTOSIHHBIX MarHUTOB.

KaptnHa nuHUMNA MAarHUTHOM WHAYKUMM TOJIS JUIMHHOTO NPSIMOTO TPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.



Cuna Amnepa.

JlevicTBue cuibl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

HabGnronenue nBmxeHus Myyka 3JEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIUN AEUCTBUS ANEKTPOUIMEPUTEIIHLHOTO MTPUOOPA MATHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

UccnenoBanre MarHUTHOTO MOJISl TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB heppOMarHeTHKOB.

Hccnenoanne neiCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amrepa.

N3ydenune 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomazcnumnan UHOYKYUAL.

SBneHne ANEKTPOMArHUTHOW MHAYKIUHU. [loTok BekTOopa MarHuTHOM uHAyKIuu. DJC
MHIYKIUU. 3aKOH 3JIEKTpOMarHuTHOM uHAykinuu Dapanes. BuxpeBoe 3leKTpUUYEcKOe MOJIe.
Toxku Dyxo.

OJ1C uHayKUMK B TPOBOIHUKE, JBIKYIIIEMCSI B OTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTMBHOCTM B LENH IOCTOSSHHOTO TOKa. SIBieHHE
camonHAyKuu. DJIC caMOMHIYKITUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne yCTpOHCTBA M TEXHOJIOTMYECKHE MPOLECChl: HMHAYKIUOHHASA I€Yb,
COJICHOM/I, 3allIUTa OT 3JEKTPU3ALUH TEJl IPU ABUKEHUU B MATHUTHOM I10JI€ 3€MIIH.

Hemoncmpauuu.

HaOnronenue siBjieHUsI JIEKTPOMAarHUTHON MHAYKIIAU.

Uccnenoanne 3aBucumoctd OJC MHAYKIHM OT CKOPOCTH HW3MEHEHHS MATrHUTHOTO
MOTOKA.

IIpaBuo Jlenua.

[Tanenrie MmarauTa B aTFOMUHUEBOM (MEIHOM) TpyOE.

SBneHne cCaMOMHAYKITUH.

Uccnenosanne 3aucumoctd IJ[C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHS CUJIbl TOKA B
LETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

UccnenoBanue sSBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

OrnpeneneHre MHIYKIIMU BUXPEBOIO MArHUTHOTO TIOJISI.

UccnenoBanue sSBICHUS] CAMOUHIYKIIAH.

COopka Mo1enu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

['apmonnueckue  kojebanusa. Kunematnyeckoe ¥ JMHAMUYECKOE  OIHMCAHUE.
DHepreTuuecKkoe oOmucaHue (3aKOH COXpaHEHUs MEXaHUYEeCKOW SHepruu). BbIBoa



JTUHAMUYECKOTO OINMUCAHUS TapMOHMYECKMX KOJIEOAaHWH W3 UWX DHEPreTHYECKOTO U
KMHEMATHUYE€CKOTO OMUCAHMUSL.

Ammnutyna u (aza konedbanuil. CBA3b aMIUIUTY/IbI KOJIEOAHUNH HMCXOJIHON BEITUYHMHBI C
aMIUTUTYJJaMU KOJIeOaHUI €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yacrota konebanuii. [lepro Manbix cBOOOAHBIX KOJIEOAHUI MAaTEMATUYECKOTO
MasTHHKA. [lepros cBoOOAHBIX KOeOaHUid IPYKUHHOTO MAasITHHKA.

[lonsTe o 3aryxaomux KojeOaHusx. BomHyxkaeHHole konebanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BUJl Pe30HAHCHOM KpUBOM. ABTOKOJICOaHUSI.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKUE MPOLIECCHI: METPOHOM, 4Yachl, Kadeld,
MY3bIKaJIbHBIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOTO ABYKECHUS.

Hab6nronenue He3aBUCUMOCTH MEPUO/Ia MAJIBIX KOJI€OaHUH Tpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aryxaronmx KoiaeOaHuii ¥ 3aBUCUMOCTH Teprojia CBOOOIHBIX KoJieOaHUI
OT COMPOTHUBIICHHUS.

HccnenoBanue kosneOaHWi rpy3a Ha MAcCCUBHOM NpPYXUHE C LEIbIO0 (POpMUPOBaHUS
MIPEICTABICHUM 00 HIeabHON MOJIETH NPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUs PHEPTUH MPU KOJCOaHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKym.

N3mepenune nepruoaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.

N3yuenune 3aKOHOB BUKEHUSA TeJa B XOJIe KOoyieOaHUil Ha yIPyTroM IMOBECE.

N3yuenune ABUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBanue YHEPTUM B IPY>KUHHOM MasiTHUKE.

Uccnenosanue yObIBaHUS aMILTUTYAbI 3aTyXarOIIUX KOJICOAHUH.

HccnenoBanue BRIHYXICHHBIX KOJICOaHUIA.

Tema 2. dnekmpomazcHumHnule Ko1e0anus.

Konebarenbupiii kOHTYp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KoJieOaHUS B HACATHBHOM
KojebarenbHOM KoHType. @opmyna Tomcona. CBs3b aMIUIMTYAbl 3apsiia KOHAEHcaTopa ¢
aMIUTUTYJION CHIIBI TOKA B KOJIeOaTeThbHOM KOHTYPE.

3aK0oH COXpaHEHUS YHEPTUHU B UCATHHOM KOJIeOaTEIHHOM KOHTYDE.

3aTyxaromuye JJICKTPOMArHUTHBIE KoyieOaHus. BBIHYXICHHBIE OSJIEKTPOMArHUTHBIC
KOJieOaHusl.

[TepemenHbIi1 TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYAHOE U JCHCTBYIOIIEE
3HAYCHUE CUJIBI TOKA W HAMPSDKEHUS MPU PA3IUIHON (HOopMe 3aBUCHMOCTU MEPEMEHHOTO TOKa
OT BPEMEHH.

CunyconanbHblli IEPEMEHHBIN TOK. Pe3nuctop, KOHIEHCAaTOp U KaTylllKa HHAYKTUBHOCTH
B LIETIM CUHYCOMIAJIBHOTO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaAIIPSKEHUI.

Wneansubiii Tpanchopmarop. [Ipon3BoacTBo, nepegaya U MOTpeOIeHUE IEKTPUUECKON
SHEPIuu.

DKOJIOTUYECKUE PUCKHU MPU MPOU3BOJCTBE ANEKTPOdHEpPTUu. KynapTypa HCMOIb30BaHUA
AIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.



TexHnueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JJEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeaay.

Hemoncmpayuu.

CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuumiorpaMMsl AIEKTPOMATrHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarOMIMUX IEKTPOMATHUTHBIX KOJICOAHUH.

Mogenb 3JIEKTpOMarHuTHOTO FEHEPaTopA.

BoiHyX/1I€HHbIE CHHYCOUIATIbHBIE KOJIEOaHUSI.

Pesuctop, karyiika HHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH EPEMEHHOIO TOKA.

Pe3oHaHCc nmpu mocineqoBaTeNbHOM COEAMHEHUHM PE3HCTOpa, KaTYIUKH WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Y cTpolCTBO M IPUHITUI IEUCTBUS TpaHchopMmaTopa.

Mopneinp TMHUY 3JIEKTPONEpEIayn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKym.

Nzyuenue tpanchopmaropa.

HccnenoBanye NMepeMEHHOI0 TOKAa Yepes3 MOCIEN0BATENIbHO COSAUHEHHBIE KOHIEHCATOD,
KAaTYLIKY ¥ pE3UCTOP.

HabitoieHue 31eKTpoOMarHUiTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOYHHUKOB CBETA B LIEMU EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNHbLE G0JIHbI.

MexaHuueckue BOJIHBI, YCIOBUS HX pacnpocTpaHeHus. [lonmepedHble M IpOJOJIBHBIE
BOJHBL. lleprosa, ckopocTs pacpocTpaHeHus U JUIMHA BOJHBL. CBOMCTBA MEXAHUYECKHUX BOJIH:
OTpa)keHue, NpeJoMIIeHHEe, UHTephepeHIUs U AUPPAKIHSL.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS W3IIYYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmHas
OpHEHTaLs BEKTOPOB B AJIEKTPOMATHUTHOM BOJIHE.

CBONMCTBA  DJIEKTPOMArHUTHBIX BOJIH: OTPAXEHHE, TNPEIOMIICHHE, NOJISIpU3aLHs,
uHTEephepeHus U 1udpakius.

[IIkana »1€KTPOMArHUTHBIX BOJIH. [IpriMEHEeHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHLMIBI pauOCBSI3U U TeNeBUACHUs. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/Ibl.

TexHuueckue ycTpoNCTBa U MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
panap, paauoNpUEMHHK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus, ynabTpa3ByKoOBas
JUArHOCTUKA B TEXHUKE U MEIHLIMHE.

Hemoncmpayuu.

OO6pazoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOJAOIbHBIX BOJH.

Konebumomieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue oTpaskeHus U NpeJoMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenuinu u qudpakiini MEXaHUYECKUX BOJIH.



AKyCTHYECKUMN PE30OHAHC.

CBoiicTBa ylIbTpa3ByKa U €ro MIPUMEHEHHUE.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM W YacTOTOH
KOJIeOaHU.

HccnenoBanne CBOWCTB  AJEKTPOMATHUTHBIX  BOJH: OTPaXXEHUE, IPEJIOMIICHHE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Oo6napyxeHue nHHPAKPaACHOTO U YIBTPAPHUOIETOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuyeHue pacnpoCcTpaHEeHHs 3BYKOBBIX BOJH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMmonuHeEiHOE pacpoCTpaHEHUE CBETa B ogHOpoAHOM cpene. JIyu cBera. Toueunslit
VCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne M300pa)keHUl B IJIOCKOM
3epkaiie. Cpeprueckue 3epkana.

[Ipenomnenue cBetra. 3akOHbl MOpeJIOMJICHUS CcBeTa. AOCOJIOTHBIM  MOKa3aTelb
npesnoMieHuss. OTHOCUTENBHBIN ITOKa3aTesb NpeiaomiieHus. [IoCTOSHCTBO 4acTOTHI CBETa U
COOTHOIIICHHE JUIMH BOJIH IIPU MEPEX0JI€ MOHOXPOMATHYECKOTO CBETA Yepe3 IpaHully pasjesna
JBYX ONTUYECKUX CPEN.

Xop nydeit B npusme. Jlucnepcust ceera. CroxxHblid cocTaB Oenoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblid yroi nojJHoro BHyTPEHHEr0 OTPaKEHUSI.

Cobuparome M pacceuBamomiue JIMH3bL. ToHKas JuH3a. DOKYCHOE pacCTOSHHE U
ONTHYECKasi CHJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAcCTOSIHUSI TOHKOU cheprudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOTO MOKAa3aTeNsl IPEIOMIICHHUS.

®opmyJsia TOHKOW JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

Xog Jiy4a, NpoIIeIIero JUH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOW ONTHYECKOM OCH.
[TocTpoenue n300paXkeHUi TOUKK U OTpe3Ka NpSIMO B COOMPAIONINX U PACCEUBAIOIIMX JIMH3aX
U UX CHCTEMaX.

OnTuyeckue npudopsl. Paspernaroias cnocoOHOCTh. ['1a3 Kak onTHYecKas CucTeMa.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHbIE HMCTOYHUKU. Y CIOBHS
HAONIIOJICHUST MaKCUMYMOB ¥ MHHHMMYMOB B HMHTE€PPEPEHLMOHHOW KapTHHE OT JBYX
KOT'€pEHTHBIX HUCTOUHUKOB. [IprMepsl kilaccuuecknx HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuvonHas pemérka. YcioBHe HaONIOACHHS TJIaBHBIX
MaKCUMYMOB IpHY MaJI€HUU MOHOXPOMATUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHHuuecKkue yCTpOWCTBA W TEXHOJOTMYECKHME IMPOLECChl: OYKH, JIyna, IEPUCKOIL,
¢doToanmapar, MHUKPOCKON, MPOCKIMOHHBIA amnmapar, MPOCBETJIIEHUE ONTHKH, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnepoBanue NpeaoMIIEHUs CBETA.

Hab6nroneHnue noHOro BHyTPEHHETo oTpakeHusi. Mojesnb CBETOBO/IA.



HccnenoBanue Xo0/1a CBETOBBIX MYYKOB YEPE3 MIIOCKONAPAUIEIbHYIO IUTACTUHY U TPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTHH3AX.

Mopenn MUKpocKomna, TEJIECKOIA.

Habmronenune natepdepeHnm crera.

HaOmronenne 1BeTOB TOHKUX TLUIEHOK.

Hab6nronenue nudpaxiuu ceera.

Nzydenne qudpakimOHHON pEIIETKH.

Hab6nronenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu ceera.

HaGnronenue nonsipusanum cBeTa.

[IpuMeHeHre NoJIApOUI0B ISl U3YUYEHHSI MEXaHUYECKHUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

W3mepenue nokasarens npeOMIICHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAaCCTOSIHUS OT BELECTBA (Ha MPUMEPE KUAKUX
JINH3).

N3mepennie GOKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[TonmyueHnue n300paxkeHus B CUCTEME U3 IJIOCKOTO 3€pKajla U JIMH3bI.

[Tomryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHU€e TEIECKONNYECKUX CUCTEM.

Ha6nronenue nudpaxkuuu, nHTEpPEpeHInN U MOJISIpU3auu CBETA.

N3yuyenue nosspusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JTUAIEKTPHUKA.

N3yuenne nuTepdepeHnn 1a3epHOro U3JIyuyeHus Ha JIByX LIEIISX.

Habmronenue nucnepcun.

Ha6nronenue u vccnenoBanue AuGpakiuOHHOTO CIEKTPa.

N3mepenune nrMHbl CBETOBOW BOJIHBI.

[Tony4yenue cekTpa U3IyyeHus: CBETOAMO 1A TPU MOMOIIM TU(PPAKITMOHHON PEIIETKH.

Pazgen 6. OcHOBBI cielIHAJILHOM TEOPUH OTHOCUTEIbHOCTH.

['paHuubl MPUMEHUMOCTH KJIACCHYECKOW MexaHWKU. [locTynarel cnennanbHOM TEOpUH
OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON ~ uHTepBai. [IpeoOpazoBanusi  Jlopenua.  YcnoBue
NPUYUHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAILEHUE
JUTUHBI.

DHeprus ¥ UMIYJIbC PEIITUBUCTCKON YaCTHLIBI.

CBsi3b MacChl € SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPIHs MOKOS.

TexHuuecknue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIYTHUKOBBIE MPUEMHMKH,
YCKOPUTEIN 3apsS’KEHHBIX YaCTHUL.

Y4eHnueCKui IKCIEPUMEHT, JJaOOpaTOpHBIE pabOThI, MPAKTUKYM.

Onpenenenre UMIyJIbCca U SHEPTHH PESITUBUCTCKUX yacTull (1Mo ¢ortorpadusM TPEKOB
3apSKEHHBIX YaCTHUIl B MATHUTHOM TIOJIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapno-601an060ii oyaausm.

PaBHOBecHOE TemoBoe WH3NIydYeHHE (M3TydyeHHE aOCOIIOTHO YEPHOrO Teja). 3aKoH
cMmerieHus Buna. ['unoresa Ilnanka o kBaHTax.



@DOoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®ororddext. OnbiTel A. I'. CToneroBa. 3akonsl ¢potorddekra. YpaBHeHHEe DUHIITEHHA
s hotoaddexra. «KpacHas rpanuiiay Gororddekra.

JlaBnenue cBeta (B YAacCTHOCTH, [aBJICHHE CBETa Ha aOCOJIOTHO MOTJIOIMIAIONIIYI0 U
a0COIOTHO OTpaxarolryto nosepxHocts). OnbiTel I1. H. Jlebenena.

BosHoBBIE cBOMcTBa yactull. Bomssl e bpois. [[nuna BonHbl ne bpoinsa u pasmepsl
o0JlacTH  JIOKaIW3alMu  JBIXKYyHIEHcs 4YacTulbl. KopmyCKyJasipHO-BOJHOBOM — JTyaJu3M.
Hudpakiuus 37eKTPOHOB HA KpUCTaJIax.

Cneunduka nsmepennit B Mukpomupe. CooTHoIeHUsT Heonpenenénnoctet [ elizenoepra.

TexHuyeckue yCTpoOWCTBA U TEXHOJOTUYECKHUE MPOIECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TYHHEIBHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBETOAHO.

Hemoncmpauuu.

®oT03(¢QheKT HA yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHEro GpoTtodddekTa.

UccnenoBanne 3aBUCUMOCTH CONPOTUBIICHUS MTOTYITPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroaunon.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopruie padomol, npaKkmuKym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOANO/ OT HANPSKECHUSL.

Tema 2. @u3zuka amoma.

OnbITHI TIO KICCIIEIOBAHUIO CTpoeHMs aToMa. [Tnanerapnast moaens atoma Pesepdopna.

[loctynatel bopa. M3nyuenue u norjoiieHre (HOTOHOB MPU MEPEXOAE aToMa C OJHOrO
YPOBHS SHEPTUU Ha APYTOM.

Buapl ciektpoB. CiekTp ypOBHEN YJHEPTUH aTOMA BOJAOPOAA.

CnoHTaHHOE M BBIHYXKJICHHOE U3JIydeHue cBeTa. Jlazep.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: CIEKTPAIbHBIA aHAIU3
(cexTpockor), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopra.

Habmronerune nuHEHYaTHIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

OnpeneneHue JIMHBI BOJHBI JIA3€PHOTO U3TYYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Hab6nronenue muHeiyaToro crnekrpa.

HccnenoBanue criekTpa pa3pekXEeHHOr0 aTOMAPHOTO BOJOPOAA U U3MEPEHHUE MOCTOSTHHOU
PunoGepra.

Tema 3. Duzuka amomno20 a0pa u INEMEeHMAPHBIX YACMUY,.

Hyxknonnas monens siapa I'erizenOepra—lBanenko. 3apsa siapa. MaccoBoe 4ucio siapa.
H3oTomsl.

PanmoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnajn. ['amma-
U3IIy4YCHHE.



3aKOH paJMOAaKTUBHOrO pacmnaja. PagumoakTtuBHbIE H30TONBl B mnpupoae. CBoiicTBa
WOHM3UPYIOUIET0  M3JIydyeHHs. DBnusHue paguoakTUBHOCTM HAa  JKUBBIE  OpPTraHU3MBI.
EcrectBennsbiit hoH uznydenus. Jozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

Snepubie peakuuu. [enenue u cuHTe3 suep. SAnaepHeie peakTophl. [IpoGiembr
YIOPaBIsIEMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJIOTUYECKHE aCMHEKThl PAa3BUTHUS SIACPHOMU
SHEPrETHUKH.

Metoapl perucTpaliy U UCCIIEI0BAHUS AJIEMEHTAPHBIX YACTHII.

dyHaaMEHTalIbHbIE B3aUMOJCHCTBUS. bapruoHbI, ME30HBI U JIeNTOHKI. [IpencraBieHue o
CranpaptHoii Mosienu. KBapK-riIt0oOHHAst MOJIEIb aIpOHOB.

®wusuka 3a npeaenamu CranaapTHo Mmoaenu. TEéMHast MaTepus U TEMHas SHEPTHSL.

EanHCcTBO pm3nuecKkor KapTUHBI MUPA.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHL: TO3UMETp, Kamepa BumibcoHa,
SAJIEPHBIA  peakTop, TEPMOSAJECPHBI peakTop, aToMmHass OombOa, MarHUTHO-pE30HAHCHAs
ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKmMuKym.

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIH30BAHUEM JJO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTull aTFOMUHUEM.

Paszpnes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3UKH.

Ortanel  pa3BuTHa acTpoHoMuH. [IpuknmagHoe ©  MHMPOBO33PEHUYECKOE  3HAUYEHUE
actpoHomuu. [IpuMeHUMOCTh 3aKOHOB (U3HKU MJIsi OOBSCHEHUS TPHUPOABI KOCMUYECKHUX
00BEKTOB.

MeTtonbl aCTPOHOMHUYECKUX HccienoBaHuil. COBPEMEHHBIE ONTUYECKUE TEIECKOIIBI,
PaIuOTENECKOIIbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUeE 3BE3/bI, INIAHETHI, UX BUJMMOE JIBHKCHUE.

ConHeuHas cucrtema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3I.

3BE31bI, MX OCHOBHBIE XapakTEpUCTUKU. JlMarpamMma «CHEKTpAJIbHBIM KJlacc —
CBETUMOCTBY. 3BE3/bI INIABHOM MOCIIEI0BATEILHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTbY JIJIS
3BE3] TJABHOW TMOCIENOBaTeNbHOCTU. BHyTpeHHee crTpoeHue 3BE3A. CoBpEeMEHHbIE
MPEJCTABIICHHS O MPOUCXO0XKICHUU U 3BoMoInK COHIA U 3BE3]T. DTaIbl )KU3HU 3BE3I.

Mnineunsiit [lyte — nHama INanaktuka. Ilonoxenune u nemxkenue Connua B [Mamakrtuke.
Tunel ranaktuk. Paguoramaktuku v kBazapsl. YEpHBIE IBIPHI B SiApax rajlAKTHK.

Bcenennas. Pacumpenne Bcenennoil. 3akon XaO6ma. PazOeranume ranaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUMU.

Yuenuueckue naoniooenus.

HaGnrogenuss 3BE3mHOrO HebGa  HEBOOPYKEHHBIM — TJIa30M  C  KCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPWIOKCHUN T ONpPENeNICHUs TIOJIOKEHUS HEOeCHhIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/IMs CEeBEpHOro MOJyIIapus U IPKUE 3BE3bI.

Habmnronenus B Teneckon JIyHbI, TUIaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOIIJICHUM.



PDu3nYeCcKUil NPaKTUKYM.

Crioco6s1 n3mMepeHus: GU3NIECKUX BETUYHH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX M MU(PPOBBIX
U3MEpPUTEIBHBIX TPUOOPOB W KOMIIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCUTEJIbHBIE TMOrPEIIHOCTH U3MepeHud Qusnyeckux BenuuuH. OneHka rpaHul]
ITOTPEIIHOCTEM.

[IpoBeneHNe KOCBEHHBIX WM3MEPEHUHN, WCCIEAOBAaHUI 3aBUCUMOCTEH  (pu3nueckux
BEJIMYMH, MPOBEPKA MPEJIOKEHHBIX THIOTE3 (BBIOOP M3 padOT, OMMCAHHBIX B TEMAaTHUYECKHUX
paznenax «Y4eHUUYeCKUH IKCIIEPUMEHT, JIa0opaTOpHbIE PaOOTHI, TPAKTUKYM)).

O06o0maroniee MOBTOPEHUeE.

OO6oOmeHne W  CUCTEMaTH3alMs COACpKaHWS  pa3AelioB  Kypca «MexaHukay,
«Monexymsipaas pu3nka U TEpMOIUHAMUKAY, «IIEKTpoauHaMuKkay, «Komebanus M BOJTHBIY,
«OCHOBBI CIIEIMAIBHOM TEOPUU OTHOCUTEIbHOCTU», «KBaHTOBasg Quinka», «IJIEMEHTHI
aCTPOHOMUU U aCTPODU3UKIY.

Ponp Qu3uku u acTpoHOMHM B HSKOHOMHYECKOW, TEXHOJOTUYECKOW, COLMAIBLHON U
ATUYECKOU cdepax MesITeIPHOCTH 4YeJIOBeKa, POJib M MeCTO (U3UKM U aCTPOHOMUU B
COBPEMEHHOW HAYYHOM KApPTHHE MHUpPA, 3HAYCHHE OIKCATENBHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTHUYECKOW (DYHKIMI (Qu3nyeckod Teopuu, posib (puzndeckoi
Teopur B (HOPMUPOBAHHUM TPEACTABICHUM O (PU3NYECKON KapTHHE MHpaA, MECTO (U3UUECKOU
KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
MIPUPOJIE.

MexnpeaMeTHbIe CBSA3M.

N3yuenue kypca ¢usuku yriayO0iaéHHOro ypoBHs B 11 kiacce ocymiecTBisieTcs: ¢ y4éTom
COJIepKaTEeNIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemuvie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO006 HAYUHO20 NO3ZHAHUA:
SBJICHUE, HAy4HbIA (HaKT, rumnore3a, (Qu3MUecKas BEJMYMHA, 3aKOH, TEOpHUs, HAOJIOJICHHUE,
JKCIIEPUMEHT,  MOJECIHUPOBAHUE,  MOJEIb, HW3MEPEHHUE, MOTPEUIHOCTH  U3MEPEHUM,
U3MepUTENbHbIE MPUOOPHI, (P POBast TaOOpaTOPHUS.

Mamemamuka: pelnieHUE CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUU: CUHYC,
KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. BEKTOpHl M uX
MPOCKIIMU Ha OCH KOOPJMHAT, CJIOXEHUE BEKTOPOB. [Ipou3BOAHBIC dIEMEHTAPHBIX (YHKIIUM.
[Tpu3Haku mo100us TPEYTrOIBLHUKOB, OMPE/ICTICHUE TUIOIAIN IFIOCKUX GUTYp U 00BhEMa Tell.

buonozus: >nextpudeckue SIBJICHUS B JKMBOW TMPUPOJE, KoieOaTelbHbIE JABUKCHUS B
KUBOM  MPUPOJE,  DKOJOTMYECKME  PUCKHM  MOpU  MPOU3BOJICTBE  JJIEKTPOIHEPIHUH,
3JIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpeabl, YJIbTPa3ByKOBas JUArHOCTHKA B
MEIULMHE, ONITUYECKUE SABJICHUS B )KUBOM IIPUPOJE.

Xumua: CTPOEHHWE aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa TBEPABIX TeEl,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPAIbHBINA aHAJIHU3.

TI'eocpagpua: marnutHbie ToJItOCa 3eMIIM, 3aJ€KH MAarHUTHBIX pyl, POTOCHEMKA 3eMHOU
MOBEPXHOCTH, ceiicmorpad.

Texnonozus: NPUMEHCHUE MOCTOSIHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, SJIEKTPOJABUTATEIIb
SlkoOu, reHepaTop NEPEMEHHOr0 TOKA, HWHIYKIMOHHAsi TI€4Yb, JIUHUM BJIEKTpoIepeaay,
ANIEKTPOJBUTATENb, pajap, PaAUONPUEMHUK, TEJEeBU30p, aHTeHHa, Tenedon, CBY-neus,



YJIbTPAa3BYKOBass JUAIrHOCTHKAa B TCXHHKC, HpOeKHI/IOHHblﬁ arIrapar, BOJIOKOHHAasA OIITHKa,
COJIHCYHAasA 6aTape>1, CIIYTHUKOBBIC HpI/IéMHI/IKI/I, sAACpHasd OHCPICTHKA MW OKOJIOTUYCCKHUC
aCIIEKTHI €€ Pa3BUTHA.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOITPAMMBI 10 ®OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATEI

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro npeamMera «Ousuka» JOHKHBI OTpaXaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOLIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEN
MO3UIMEH JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAllMi, TO3UTUBHBIX BHYTPEHHHUX
yOeXICHU, COOTBETCTBYIOIIMX TPAJAWLIMOHHBIM IEHHOCTSAM POCCHICKOrO  OOIIecTBa,
pacliipeHHe >KU3HEHHOTO ONBbITa U OIbITAa JEATEIbHOCTH B IPOLECCE peanu3aluid OCHOBHBIX
HampaBJICHUI BOCIIUTATENBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPakKIAHCKOT0 BOCTIMTAHMSA:

e Cc(hHOpPMHUPOBAHHOCTh TPAXKMTAHCKOW TMO3UIMK OOYYaIOIIErocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJICHA POCCUKCKOTO OOIIECTBA;

e IMPUHATHE TPATUIUOHHBIX OOIIEUETIOBEYECKUX 'YMAaHUCTUYECKUX U JEMOKPATUYECKUX
IICHHOCTECH;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpECaX IPaKIAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIiy;

e YMEHHE B3aMMOJCHCTBOBATH C COLMAJbHBIMA HHCTUTYTaMH B COOTBETCTBHU C UX
(YHKIUSAMHU U Ha3HAYEHUEM;

e TOTOBHOCTb K TyMaHHUTapHON U BOJOHTEPCKOM NESATEIBHOCTH.

NATPUOTHYECKOI0 BOCTIMTAHMA:

e cOPMUPOBAHHOCTH POCCUICKOM TPaXAAHCKON UICHTUUYHOCTH, MTATPUOTU3MA;

e I[IEHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUHCKUX
y4€HBIX B 007aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSA:

e c(hOopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, dTHUYECKOTO TTOBEICHUS;

e CIIOCOOHOCTH OIEHMBATh CHUTYallMI0 U TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHPYSICh HAa MOpPaJbHO-HPABCTBEHHbIE HOPMBbI M IIEHHOCTH, B TOM 4YHUCIIE B
NEATEIbHOCTU YYEHOI0;

e OCO3HAHHE JMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUNBOTO OYAyIIETO.

ICTETHYECKOT0 BOCTIMTAHMSA:

e DOCTETHMYECKOE OTHOIICHHE K MHpPY, BKIIOYAas OJCTETUKY HAy4YHOTO TBOPUYECTBA,

MpUCyIero pu3nyeckoi HayKe.
TPYAOBOr0 BOCIIMTAHUS:

e UHTEpEC K pa3Nu4HbIM cdepaMm NpoPecCHOHATHHON AEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, yMEHHE COBEpLIATh OCO3HAHHBIN BbIOOp Oynyiuen
npodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIC TUIAHBI;

e TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHUIO B 00JacTH (U3MKH
HA OPOTSIKEHUU BCEU KU3HMU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAHME IJIOOAIBHOTO XapakTepa

HKOJIOTMYECKUX MPOOIIeM;



IJJAHWPOBAHKUE U OCYLIECTBIICHUE JAEUCTBUM B OKPYKAIOLIEH CpEele HAa OCHOBE 3HAHUS
L[eJIEd YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacUIMpEHHE ONBITA JEATEIBHOCTH 3KOJOTMYECKOW HaIlPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 1O (PU3HKE.

HEHHOCTH HAYIHOI'O MO3HAHUA:

C(OPMHPOBAHHOCTb MMPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUs HPU3NUECKOIN HAYKU;
OCO3HaHUE IEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE W3YyYCHHS
(U3MKM ~ OCYHIECTBIIATh  NPOEKTHYID U HCCIEJOBATEIbCKYI)  JI€ATEIbHOCTD
WHJVBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBIEC YHHBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS
Ba3oBble Jiornyeckue 1ecTBHA:

CaMOCTOSATENbHO (HOPMYIUPOBATh U AKTyaJIH3UPOBATh MPOOJEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENEIIATH LENU AEITENBHOCTH, 33/1aBaTh TAPaMETPbl U KPUTEPUU UX JOCTHKECHUS,
BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B paccMaTpUBAEMbIX (PU3UUYECKUX
SIBJICHUSIX

pazpabaThiBaTh IJIaH peEHIEHUs TNpoOsieMbl C Y4ETOM aHajIu3a HUMEIOIIUXCS
MAaTEPUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JIESITENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEIAM,
OLICHUBATh PUCKU NOCJIEACTBUM AEATEIBHOCTH;

KOOPJIMHUPOBATh W BBHITIOJHATH Pa0OTy B YCIOBHUSX PEAIbHOTO, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE IPHU PEIIEHUH >KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciienoBarTe/bCKHe JAeiiCTBUS.

BJa/IeTh HAYYHOU TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHATUSAMHU U METOJaMHU (PU3NUECKON
HaYyKW;

BJa/IeTh HAaBBIKAMH Y4YEOHO-MCCIIEIOBATEIILCKON W TPOEKTHOW JEATEIHHOCTH B
oOnactu (U3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOHMCKY
METOJIOB peIIeHUs 3amad (U3NYECKOTO COJCp)KaHUS, MPUMEHEHHUIO Pa3IUYHbBIX
METOJIOB MO3HAHUS;

BJAJIETh BUJIAMHU JICATEIBHOCTH IO MOJyYEHUIO HOBOTO 3HAHMSI, €r0 WHTEPIPETAIUH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIE TIPU
CO3JIaHUM Y4EOHBIX MPOEKTOB B 00J1aCTH (DH3UKH;

BBISIBJISITh MIPUUMHHO-CJICICTBEHHbIE CBA3M W aKTyaJlM3UPOBaTh 3a/ayy, BBIIBUTAThH
TUMOTe3y €€ pelleHus, HaxOAuTh AapryMeHThl JUId JO0Ka3aTelbCTBA CBOUX
YTBEPKACHHM, 3a1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3MPOBATh TOJYYCHHBIE B XOJ€ pEIICHUs 3aJa4d pe3yJbTaThl, KPUTHUECKU
OIICHMBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;



CTaBUTHh U POPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHON AEATEIbHOCTH, B
TOM YHCIIE TP U3yYEHUN (DU3UKU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEEATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJIEH, TIPEJIaraTh OPUTMHAIBHBIC ITOAXO0/IBI U PELLICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELLICHUS.

Pabora ¢ unpopmanmeii:

BJAJE€Th HAaBbIKAMHU MOJy4YeHUs HHPOpMalMM (PU3MUYECKOTO COJEp)KaHUSA U3
HMCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSATEIBHO OCYUIECTBIATH TIOUCK, aHAJMU3,
CHUCTEeMATHU3allMI0 M MHTEPOpPETAlni0 HWHOOpPMALUKA pa3INYHbIX BHUIOB U GopM
MPEICTABJICHHUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pPEIICHN KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX ¥ OpPTaHHW3aI[MOHHBIX 3a7ad C
coONoficHueM TpeOOBaHUN  HIPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHECHBI,
pecypcocOepexeHusi, NPaBOBBIX M AITHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUYECKOTO COJEpKaHUs B pas3IMuHbIX (opmarax ¢ y4ETOM
Ha3HauYeHUs MH(OpMAMU M LEIEBOM ayAUTOPUH, BbHIOMpas ONTUMalIbHYIO (QopmMy
MPEACTABJICHUS U BU3YyAIH3aLUU.

KoMMyHHUKATHBHBIC YHHBEPCAJIbHBbIE Y4eOHbIE J1eHCTBUS:

OCYIIECTBIISATH OOIIIEHNE HA YpOKax (GU3HKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacrio3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DJIUKTHI;
Pa3BEPHYTO M JIOTUYHO HM3JaraTh CBOK TOYKY 3PEHHS C MCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIUBUIYIBHON PaOOTHI;
BBIOMpPATh TEMAaTUKY U METOJbl COBMECTHBIX JACHCTBUN C YU4ETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEMN KaKIOTO WieHa KOJUIEKTHUBA;

NPUHUMATh L€ COBMECTHOM JAESATEIbHOCTH, OPTraHU30BBIBATH U KOOPJIUHUPOBATH
JNEUCTBUS MO €€ NOCTMIXKEHUIO: COCTABJATH IUIAH JCHUCTBUM, PACHPENCIATH POJIU C
y4€TOM MHEHUM YYaCTHHKOB, OOCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4YECTBO CBOET0 BKJAJa M KaXKIOTO YYACTHHUKA KOMAaHABI B OOIIMIA
pe3yJabTar Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE MPOEKTHI, OLICHUBATH UIEU C MO3UIIMM HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIJISITh TO3UTUBHOE CTPATETMYECKOE IMOBEACHHUE B PA3JIMYHBIX CHUTYaILUSX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHbIE YHMBepPcaJbHbIe YueOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISTh MO3HABATENbHYIO AEITEIbHOCTh B 00JIaCTH (PU3MKH U
aCTPOHOMUHU, BBISIBIIATH MIPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITEJIBHO COCTABJIATH IJIAH PELICHHS PACUETHBIX M KAUECTBEHHBIX 3a/1a4, IUIAH
BBITIOJTHEHHSI TMPAKTHYECKOW PabOTHI C YYETOM HUMEIOIINXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEAIIOYTCHUN;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUT;

JieaTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
pelICHuE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO SPYIUIMHA B 00JacTH (PU3UKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOHL, 3MO]_II/IOHaJIbHI)Il7[ HHTEJJICKT:

NABaTh OLICHKY HOBBIM CUTYallHsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HABbIKAMHU TI03HABATENIbHOM pe(JIeKCUU Kak OCO3HAHMsI COBEPIIAEMBbIX
JNEUCTBUI U MBICIUTENBHBIX POLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

HCIIOJIb30BaTh MPUEMBI pe(hIECKCUH JJIsl OLIEHKU CUTYallMH, BBIOOpA BEPHOTO PELLICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMAThH PELIEHHUS 110 UX CHUKEHHUIO;
IIPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;
IPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIbHOCTH;
MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpornecce gocTKeHUsT TUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS MPOTPAMMBbI MO (PU3UKE IS
YPOBHSI CpeJlHero o011ero o0pa3oBaHus y 00y4Yaromuxcsi COBEPIICHCTBYETCS IMOIIMOHATIBHBIN
MHTEIJIEKT, Mpe/oararonuii cpopMrUpoOBaHHOCTh:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh TIOHUMAaTh CBOE 3MOIIMOHAIBHOE
COCTOSTHME, BHJCTh HAINpaBJICHHS Pa3BUTHSA COOCTBEHHOW ASMOIMOHAIBHON chepsl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMsI,  BKIIOYAIONIETO  CaMOKOHTPOJIb,  YMEHHE  IPUHUMATH
OTBETCTBCHHOCTh 3a  CBOE  TIOBEJCHHME, CIHOCOOHOCTh  aJanTHPOBAThCA K
HMOIIMOHAIBHBIM H3MCHEHHSIM M MPOSIBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHUIO IICJIH M YCIIEXY,
ONTHMU3M, HHUITUATHBHOCTh, YMEHHUE JICHCTBOBATh, HCXOIS U3 CBOMX BO3MOYKHOCTEH;
SMIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSHUE APYTHUX,
YUUTBIBATh €r0 TPU OCYIICCTBICHUM OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO H
COIEePESIKUBAHHUIO;

COIIMAJILHBIX HABBIKOB, BKIIOYAIONINX CIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C
JAPYTUMH JTIOABMHE, 3a00THTHCS, TIPOSBIISATH HHTEPEC M pa3peIiaTh KOHPIHKTHL.

I[MPEAMETHBIE PE3VJIBTATBI

K koniy oOyuenus B 10 Kknacce npenMeTHbIE pe3yJbTaThl HA YIIyOJIEHHOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIUXCS YMEHUI:



MOHUMATh POJb (U3UKA B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM, HDKOJIOTUYECKOH,
COIMAIBHON M ATUYECKON cdepax ACSITEIbHOCTH YelIOBEKa, POJIb U MECTO (PU3UKHU B
COBPEMEHHOM Hay4YHOU KapTHUHE MUpa, 3HAYCHUE OMMUCaTEIbHOM,
CHUCTEMaTU3UPYIOIIECH, OOBSICHUTEIBPHOM M MPOTHOCTHYECKOW (DYHKIIUM (PU3HUECKON
TEOPUU — MEXAHUKH, MOJICKYJISIPHOU (PU3UKU U TEPMOJMHAMUKH, POJb (PU3NUYECKOH
TeopuH B GOPMUPOBAHUH TIPEICTABICHUN O (U3HUIECKON KApTUHE MUPA,;

pa3iauyaTh YCIOBUSL MPUMEHHMMOCTH MojJeie (U3NYECKuX Tel U MPOLECCOB
(ssB7eHUI): MHEpIMAIbHAs cUCTEMa OTCUETa, aOCOJIIOTHO TBEPIOE TEN0, MaTEepUAIIbHAS
TOYKa, PABHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE TMajeHue, a0CONIOTHO yIpyras
nedopmarusi, abCOMOTHO YIPyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJICIH
rasza, JKUJKOCTH M TBEPAOro (KPUCTAUIMYECKOrO) Tela, UACaIbHBIA Ta3, TOUYCUHBIN
3apsil, OQHOPOJHOE IEKTPUUYECKOE TOJIE;

paznuyaTh yciaoBUs (TpaHUIbI, OOJACTH) TNPUMEHUMOCTH (PUINYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIMN XapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTD
WCTOJIb30BaHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh W OOBSICHIATH MEXAaHUUYECKHE TMPOLECCHl W SIBJICHUSA, WCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHbI MEXaHHKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JBYDKEHUSA, (POpMYJIbI KMHEMATHKH PaBHOYCKOPEHHOTO JBIKEHHUS, MPeoOpa3oBaHUs
lamunes g CKOpOCTH W NEepeMelleHHus, 3akoHbl  HprooToHa, npuHLMI
OTHOCUTENIBHOCTUA ['anunes, 3aKOH BCEMHPHOTO TATOTECHHS, 3aKOHBI COXPAHEHHUS
MMIYyJbCa W MEXaHUYECKOM DHEPruu, CBA3b palbOThl CHJIBI C HW3MEHEHUEM
MEXaHUYECKON SHEpPruu, YCJIOBUSA PABHOBECHS TBEPAOrO Teia), MpPU OTOM
UCIIOJIb30BaTh ~ MAaTEMAaTUUYECKOE  BBIPAKEHHE  3aKOHOB, YKa3blBaTb  YCJIOBHS
MIPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB: IIpeoOpa3zoBaHuii ['anuies,, BTOPOro U TPETHEro
3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS MMITYJIbCA U MEXAaHWYECKOW SHEPruH, 3aKOHA
BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh M OOBICHSATH TEIJIOBBIC MPOIIECCHl U SIBJICHUS, MCIOJb3Ys OCHOBHBIC
nosioxkeHuss MKT u 3akoHBI MOJIEKYJSIpHOW (UMK M TEPMOJUHAMUKH (CBS3b
JABJICHUS UACAIIBHOIO ra3a CO CPEIHEN KUHETUYECKON YHEPTUEN TEIIOBOTO JABUKEHUS
Y KOHIICHTpAIlMEd €ro MOJIEKYJl, CBS3b TEMIIEPATypbl BEIIECTBA CO CpEOHEH
KUHETUYECKOW DSHEPrUed TEIUIOBOIO JIBUKEHHUS €ro 4YacTWll, CBS3b JaBJICHUS
WJICAUTBHOTO Ta3a C KOHLUEHTPAUMEeW MOJIEKYJI W €ro TEMIIEPATypOW, YpPaBHECHUE
MenpneneeBa—Kianelipona, mnepBbld 3aKOH TEPMOAWHAMUKH, 3aKOH COXPAaHCHUS
SHEPrUM B TEIUIOBBIX Mpolieccax), MPU OTOM MCIOJIB30BaTh MaTeMaTHYECKOe
BBIPQKEHUE 3aKOHOB, YKAa3bIBaTh YCIIOBHUSI MPUMEHUMOCTH ypaBHEHHs MeHeneeBa—
Knaneripona;

aHaJM3UPOBaTh U OOBSACHATH JJIEKTPUUYECKUE SBJICHUS, WCHOJb3ysl OCHOBHBIC
MOJIOKEHUS] U 3aKOHBI DJIEKTPOAUHAMUKHU (3aKOH COXpaHEHUSs 3JIEKTPUUYECKOro 3apsa,
3akoH  KynoHa, NOTEHIMAIbHOCTh  JJIEKTPOCTATUYECKOTO  MOJsA,  IPUHLUII
CYyHEPHO3ULHNH DJIEKTPUUECKUX MOJEH, IPU ITOM YKa3blBas YCJIOBHUS NMPUMEHUMOCTH
3akoHa KynoHa, a TakKe MNPAaKTUYECKH BaKHbIE COOTHOIICHUS: 3aKOHbI Owma s
y4acTKa LENU U U1 3aMKHYTOM 3JIEKTPUYECKOU 1ienu, 3aKoH [ xoynsa—JIenna, nmpasuna
Kupxroda, 3axonsr @apajest 17 2IEKTPOIN3a);



OMHUCHIBATh (PM3UUECKUE MPOLIECCHI U SBICHUS, UCIOJb3Ys BEIMUYUHBI: TIEpEeMELICHHE,
CKOpPOCTb, YCKOPEHUE, UMITYJIbC TEJIAa U CUCTEMBI TEJl, CHJIa, MOMEHT CHWJIbI, JaBJICHHUE,
NOTEHIIMAIbHAST DHEPIusi, KUHETUYECKas SHEPrusi, MeXaHWuyeckas JHeprusi, padoTa
CUJIbI, LIEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIA YIPYrOCTH, CHUJa
TPEHUS, MOIIIHOCTh, SHEPTHSI B3aUMOJICUCTBUS Tesa ¢ 3eMiiéid BOJIM3H €€ MOBEPXHOCTH,
SHEpPrusl yHpyroi pgegopMmali TMPYXKUHBI, KOJIUYECTBO TEIUIOTHI, aOCONIOTHAS
TeMIiepaTtypa Tejla, padoTa B TEPMOJAMHAMHUKE, BHYTPEHHSS JHEPrUs HICAIBHOIO
OJIHOATOMHOTO Ta3a, paboTa HACaTbHOIO ra3a, OTHOCUTEIbHAS BJIAXKHOCTH BO3/1yXa,
KIIZl wupeanbHOrO TEMIOBOTO MABUTATENS; JJIEKTPUUYECKOE II0JIE, HANPSKEHHOCTD
ANEKTPUYECKOTO IT0JIs1, HANPSHKEHHOCTH MOJII TOYEYHOTO 3apsifa WM 3apsKEHHOTO
mapa B BaKyyMe U B JUAJIEKTPUKE, TOTEHIUAI JIEKTPOCTATUYECKOTO IO, PA3HOCTh
ITOTEHLIHAJIOB, JJIEKTPOJABWXKYILAsA CUJa, CHJA TOKA, HAIPSHKEHHE, MOLIHOCTH TOKAa,
JJIEKTpUYECKass EMKOCTb IIIOCKOIO KOHAEHCATOPA, COIPOTUBIICHHE Yy4yacTKa LEHNU C
[OCJIEOBATENbHBIM W MApPAJUICIbHBIM  COCIUHEHUEM  PE3UCTOPOB,  SHEPTHUs
ANEKTPAYECKOTO OJISI KOHAEHCATOPA;

OOBSICHATH OCOOCHHOCTH MPOTEKAHUS  (PUBMYECKUX  SBJICHUM: MEXaHHUYECKOE
INBWKECHHUE, TEIUIOBOE JIBMOKEHHME YaCTHI] BEIIECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBCKOE ABMKEHUE, MU dy3usi, UCTIapeHHEe, KUTICHHE U KOHACHCAlUs, IIJIaBJICHHE
U KpUCTAJUIM3AalUs, HANPABJICHHOCTh  TEIUIONEPENAud,  BJIEKTpU3alUs  Tell,
AKBUIIOTEHIMAIIBHOCTH OBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCUMOCTH OJHON (PU3MUYECKOW BEIWYUHBI OT JIPYrou C
UCIIOJIb30BAaHUEM TNPSIMBIX HW3MEPEHHH, NpPU 3TOM KOHCTPYHPOBAThb YCTAHOBKY,
(dbuKCHpoOBaTh PE3yNbTAThl MOJYYEHHON 3aBUCHUMOCTU (DM3MYECKUX BEIMYUH B BUJIC
rpaduKoB ¢ y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEPEHHM, JenaTh BBIBOJABI IO
pe3yJbTaTam UCCIENOBAHNS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHUs (PU3NYECKUX BEJIUYHMH, TpPU OSTOM BBIOUPATH
ONTHUMAaJbHBIA METOJ M3MEPEHMs, OLEHUBAaTh aOCOJIOTHBIE M OTHOCHUTEJIbHBIC
NOTPEIIHOCTH PSIMBIX U KOCBEHHBIX H3MEPEHU;

OPOBOJUTH  OMBITBI IO MPOBEPKE MPEIOKEHHOM TUIOTE3bl:  IJIAHUPOBATH
AKCIIEPUMEHT,  cOOMpaTh  JKCIEPUMEHTAIbHYI0  YCTAaHOBKY,  aHaJIM3UpPOBATh
IIOJIyYEHHBIE PE3YNIbTATHI U JAEJIaTh BBIBOJ O CTATyCE MPEII0KEHHON TUIIOTE3HI;
co0noaTh mpaBuia 0€30MacHOro TpyJda HpU MPOBEIECHUU HCCIEIOBAaHMM B paMKax
y4eOHOro 3KCIepUMEHTa, MPaKkTUKyMa M Y4eOHO-HCCIIEAOBATEIbCKOM M MPOEKTHON
NESATEIBHOCTH C HCIHOJIb30BAHUEM M3MEPUTENbHBIX YCTPOUCTB M J1a0OPATOPHOTO
000py10BaHUS;

pemarh pacy€THBIC 3a/ladyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOW (pu3mdeckoit
MOJIETIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBUS OOOCHOBBIBaTH BBHIOOP (U3UUYECKOM
MOJIeNIM, OTBeYaroulell TpeOOoBaHUSIM 3aJayd, NPUMEHSATh (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M MOCTyJNaThl  (U3MYECKUX TEOpPUM TMpPU  HUCHOJIb30BAHUU
MaTeMaTUYECKHMX METOAOB pELIECHUs 3a1ad, NPOBOJIUTH pPAcYEThl HAa OCHOBAHUU
MMEIOIIMNXCA JaHHBIX, AHAJIM3UPOBaTh pE3yJbTaThl M KOPPEKTUPOBATH METOJIbI
penIeHus ¢ Y4ETOM MOJTYYEHHBIX PE3YJIbTATOB;



pelaTh KaueCTBEHHbIE 3aaul, TPEOyIoLe MPUMEHEHNS 3HaHUI U3 pa3HbIX Pa3/ielioB
Kypca (pU3MKH, a TaKKe WHTErpaluy 3HAHUM M3 JIPYrUX MPEeIMETOB €CTECTBEHHO-
HAy4YHOTO IIMKJA: BBICTpaMBaTh JIOTHUECKYIO IEMOYKY PAacCy>KIECHUH C ONMOpod Ha
U3YYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3NUECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS NIl OOBSICHEHUSI OCHOBHBIX MPUHITUIIOB PaOOTHI
M3MEPUTENBHBIX IPUOOPOB, TEXHUYECKHUX YCTPOIMCTB U TEXHOIOTMYECKUX MPOLECCOB;
MPUBOIUTH MPUMEPHI BKIIaJa POCCUMCKHUX U 3apYOS)KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOUIEr0 MHUpPA, B PA3BUTHE TEXHUKU WU
TEXHOJIOTHH;

aHAJIM3UPOBaTh M  OLEHUBATH IOCHEACTBUS OBITOBOM H  IMPOHU3BOACTBEHHOM
JCSTEIbHOCTH 4YEJOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMpOIecCaMu, C TO3UIIHMA
JKOJIOTUYECKON 0e30MacHOCTH, IIPEACTABICHAN 0 PalMOHAIIBHOM
IPUPOAOIIONB30BAHNN, A TAKXXE PA3yMHOM HCIOJIB30BAHMM JOCTH)KCHHM HAYKH H
TEXHOJIOTHH JUIsl JaIbHENUIIETO pa3BUTHS YEIIOBEUECKOTO OOIECTBA;

MIPUMEHSTH Pa3JIMuHbIEe CIOCOOBI PaboThI ¢ HHGOpMaLKe (GU3NYECKOTO COACPKAHUS C
HCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMALMOHHBIX  TEXHOJOTHH, TpPU  ITOM
UCIIOJb30BaTh  COBPEMEHHBIE  HMH(OPMALIMOHHBIE  TEXHOJOTMM Uil TIOMCKA,
nepepaboTKU M TPEAbABICHUS Y4YEOHOH M Hay4yHO-TNONMYJspHOW HHGpOpMaIuy,
CTPYKTYpUPOBAaHUSA W MHTEpHpETalud HHPOPMALUH, IOJIYYEHHOH W3 Ppa3IndHbIX
MCTOYHHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOTYyYaeMyr0 HHPOPMALIMIO U OILIEHUBAThH €€
JIOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaKk M Ha OCHOBE aHaln3a
UCTOYHUKA HH(POPMAIIHH;

OPOSBIIATH OPraHU3alMOHHBIE W IIO3HABATEIBHBIE YMEHHS CaMOCTOSTEIBHOIO
MpUOOpPETEHUs] HOBBIX 3HAHWI B MPOLECCE BBINOJHEHHUS MPOEKTHBIX MU y4eOHO-
MCCIIE0BaTENbCKUX padoT;

paboTarh B TpYIIE C UCIOJHEHHEM pa3JIMYHBIX COIMAIbHBIX POJIEH, MIAHUPOBAThH
paboTy Tpymmbl, palUOHAIbHO pacHpeneisaTh JEATENbHOCTh B HECTaHAAPTHBIX
CUTYallMsIX, aICKBATHO OLIEHUBATh BKJIAJ Ka)KJIOTO M3 YYACTHUKOB I'PYIIIbI B PEIICHUE
paccMaTpuBaeMom MPoOJIeMBbI;

OpOSBISITH MOTHBALMI0O K Oynaymed mnpodeccCHOHaIbHOM — IESITEIbHOCTH 10
CHEIUATBLHOCTIM (PU3UKO-TEXHUYECKOTO PO,

K koniy oOyuenus B 11 Kknacce npeiMeTHbIE pe3yJbTaThl HA YIIyOJIEHHOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

IIOHUMATh POJIb (HU3UKK B DKOHOMHYECKOHM, TEXHOJIOTHYCCKOMW, COIHAIBHON U
THUYECKON cdepax AEsITeTbHOCTH YEJIOBEKa, POJIb U MECTO (DM3UKU B COBPEMEHHOMU
Hay4YHOU KapTUHE MUPA, pOJib aCTPOHOMMHU B MPAKTUUYECKOM AESITEIbHOCTU YEJIOBEKA U
JaJbHEHIIEM  HAy4yHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHHE  OIMCATENIbHOM,
CUCTEeMATHU3HUPYIOIIEeH, OOBSICHUTEIPHON M MPOrHOCTHYECKOW (QYHKIMI (Quandeckon
TEOPUU — DIIEKTPOJMHAMUKH, CHEIHATBHOM TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOIA
¢usuku, ponb Gu3NYECKO Teopuu B (GOPMUPOBAHUU MPEACTABICHUN O (PU3MUECKON
KapTUHE MUpPA, MECTO (PU3MYECKON KapTHHBI MUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NIPEICTABICHUI O IPUPOJIE;



pasnuyaTh yCJIOBHUS TPUMEHUMOCTH MojeNed (PU3WYecKux Tel U TPOIEeCcCOB
(sBNIEHMIT): OJHOPOJHOE DJIEKTPUUECKOE M  OJHOPOJHOE MAarHUTHOE  MOJIf,
rapMOHUYECKHE KOJIeOaHUs, MaTEeMaTHYECKUN MAasTHUK, WJICATbHBIM TPYKUHHBIHI
MasiTHUK, TAPMOHUYECKHUE BOJHBI, UICAIbHBIN KOJIeOaTEIbHbIA KOHTYp, TOHKAs JIMH3A,
MojieNiel aToMa, aTOMHOTO Si/jpa U KBAHTOBOM MO/JIEIH CBETA;

pasnuyaTh yCaoBUS (TpaHUIBI, OO0JACTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIM XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYECHHOCTH
UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE TMPOIECCHl U SIBJICHUS, UCIOJIB3YS
OCHOBHBIC TIOJIO)KEHUSI M 3aKOHBI BJEKTPOAMHAMHUKKA M CHEHHAIBHOM TEOpUHU
OTHOCHUTEJILHOCTU (3aKOH COXPAHEHHMs SJEKTPUUECKOTO 3apsija, cuwia Ammepa, cuia
JlopeHna, 3aKOH »JJIEKTPOMArHUTHOW WHAYKIuW, mpaBuino Jlenma, cBa3p I/C
CAMOMHIYKIIMM B 3JIEMEHTE JJIEKTPUYECKOW LIEMU CO CKOPOCTHIO M3MEHEHUS CHUJIbI
TOKa, TIOCTYJAThI CIIEUATLHON TEOPUU OTHOCUTEIHHOCTU DUHINTEHHA);
aHaJM3UPOBATh U OOBICHATH KBAHTOBBIE MPOIECCHl U SIBJIICHUS, UCTIONB3YSI TTOJIO0KEHUS
KBaHTOBOW (pu3uku (ypaBHeHUe ODitHImTEHHA s GoTodPdexTa, MepBblii U BTOPOU
noctyiaTel bopa, nmpuHIUN cCOOTHOIIEHUs HeomnpeaenéHHocTel ['eiizenOepra, 3aKOHBI
COXpPaHEHMS 3apsJ0BOTO M MAacCOBOTO YMCEN U SHEPTUU B SICPHBIX PEAKIUAX, 3aKOH
PaaOaKTUBHOIO pacIaia);

OMUCHIBATh (YU3UYECKHUE MPOIECCHl U SABJICHUS, UCIIOJIb3YSl BETUYUHBI: HAPSHKEHHOCTH
AJEKTPUUYECKOTO  TOJs, TOTEHIMAl  AJIEKTPOCTATUYECKOTO  TMOJs,  Pa3HOCTh
NOTEHIUAJIOB, AJIEKTPOABMKYIIAS CUJIA, WHAYKUHUS MArHUTHOTO IMOJSl, MarHUTHBIA
NOTOK, cujia AmIiepa, HHAYKTUBHOCTb, 3JIEKTPOJBWXKYILAs CHUJA CAMOWHAYKIWU,
SHEPrusi MarHUTHOTO MOJISI TPOBOJHUKA C TOKOM, PEJIITUBUCTCKUN UMITYJIBC, MOJTHAs
SHEPrusi, PHEPTHUS MOKOsI CBOOOTHOM YACTUIIbI, SHEPTHUS U UMIYJIbC (POTOHA, MACCOBOE
YUCJIO U 3apsijl siapa, SHEPTHUs CBSI3U SAPaA;

OOBSACHATH OCOOCHHOCTH TPOTEKAHHS (U3UUYECKUX SIBICHUW: DIIEKTPOMArHUTHAS
WHIYKIUS, CAMOMHIYKIIMSI, PE30HAHC, UHTEP(PEPEHIIHS BOJIH, AUPPAKIIU, JUCIIEPCHS,
MOJIHOE BHYTpEHHEe oTpaxkeHue, porornexkrpuueckuit spdekt (hotodrddexr), annda-
u OeTa-pacnajbl saep, raMMa-u3aydeHue saep, Pu3nueckre NPUHIMIBI CIIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

ONpENEIIATh HANpaBJICHUE WHAYKIMA MArHUTHOTO TOJISI MPOBOJHHUKA C TOKOM, CHJIbI
Awmmnepa u cuibl Jlopenna;

CTPOUTh H300pa)KEHHWE, CO3JaBaeMO€ IIJIOCKUM 3€pKajoM, TOHKOW JIMH30HM, U
PacCUUTHIBATH €70 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATalolIie aCTPOHOMHYECKUE MOHSTHS, TEOPUM U 3aKOHBI TSI
aHanm3a M OOBSICHEHUS (U3MUECKHX TIPOIECCOB, MPOUCXOIANUX B 3BE3MAX, B
3BE3IHBIX CHUCTEMAaX, B MEXKTaJIAKTUYECKON cpene; JBMKEHUS HEOECHbIX Tell,
ABOJIIOIUH 3BE3 U BeceneHHOl;

IPOBOJUTH HMCCJEJOBAHME 3aBUCUMOCTEH (DU3MYECKUX BEIMYMH C MCIOJIb30BAHUEM
MPSMBIX U3MEPEHUH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3yIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIWYWH B BHIE TpadukoB c y4€Tom



aOCONIOTHBIX ~ TOTPENTHOCTeM W3MEPEHWi, JeliaTh BBIBOABI TIO0  pe3yJibTaTaMm
HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEJIMYMH, TPU OSTOM BBIOUPATH
ONTUMAJIbHBIA METOJT HM3MEpPEHUs, OILEHUBATh aOCOJIIOTHbIE M OTHOCHUTEIIbHbBIE
MOTPELIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOAUTH OMNBITHIL 1O MPOBEPKE MPEMAJIOKEHHOM THUIOTE3bl:  IJIAaHUPOBAThH
OKCIIEPUMEHT,  cOOMpaTh  JKCIIEPUMEHTAIBHYI)  YCTAaHOBKY,  aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YIBTATHI U I€JIATh BBIBOJ O CTATYCE MPEJI0KEHHON TMIIOTE3bI;
ONMUCHIBATh METO/IbI MTOJIYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUU;

co0mroaTh mpaBuia 0€30MacHOro TpyJa MpU MPOBEICHUU HUCCIEIOBAHMA B paMKax
y4eOHOr0 3KCIEpUMEHTa, MPaKTUKyMa M y4eOHO-HCCIEAOBATEIBCKOM M MPOEKTHOMN
NESATEIBHOCTH C HCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOWCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiaTh pacy€THBIC 3a/ladyd C SIBHO 3aJlaHHOM W HESBHO 3aJaHHON (u3mdeckoit
MOJEJIbIO: Ha OCHOBaHMM aHAJM3a YCJIOBHS BbIOMpaTh (PU3MYECKHE MOJENH,
OTBEYaloIIKe TpeOOBAHUSAM 3a]]a4u, TPUMEHSThH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTyJIaThl (PU3MYECKUX TEOPUM TPH MCIOJIb30BAHUM MATEMaTUYECKUX METOJIOB
peleHust 3aJad, NPOBOAWTH pAacU€Thl HA OCHOBAHMM HMEIONIUXCA JAHHBIX,
aHaJIM3UpPOBaTh PE3yJNbTaThl M KOPPEKTUPOBATH METOJbl PEIICHUS C Y4YETOM
MOJTYYEHHBIX PE3YJIbTaTOB;

peniaTh KaueCTBEHHBIE 3a7jauu, TPEOYyIolue MTPUMEHEHHS 3HAaHUM 13 Pa3HBIX pa3/iesioB
Kypca (U3MKH, a TaKXKe WHTErpaldyd 3HAHUN U3 JPYrUX MPEIMETOB €CTECTBEHHO-
HAay4YHOrO IMKJIA: BBICTPAUBATh JIOTHYECKYIO ILEMOYKY PACCYXIEHUW C OMOpOW Ha
M3YUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

HCIIOJIL30BaTh TEOPETUUECKUE 3HAHUS 1JI1 OOBSICHEHNSI OCHOBHBIX MPUHIIUIIOB PA0OThHI
M3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;
IPUBOJIUTH MMPUMEPHI BKJIa1a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKd, B OOBSICHEHUE TMPOIECCOB OKPYKAIOMIETO MHUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHaJM3UpOBaTh W  OIICHWBATh TIOCJEACTBUA OBITOBOM U  IMPOU3BOJICTBEHHOM
NESATETPHOCTH YEJIOBEKa, CBS3aHHOW C (PU3WYECKHUMH TIPOIleCCaMM, C TO3UIUI
AKOJIOTUYECKOMN 0e30macHOCTH, MpeACTaBICHUM 0 paloHaIbHOM
MIPUPOJIOIIOIB30BAaHUHU, A TAKXKE PAa3yMHOM HCHOJb30BAHUM JIOCTUKEHHN HAyKU U
TEXHOJIOTUH ISl JaIbHEHIIIErO Pa3BUTHS YEJI0BEUECKOro oOIeCTBa;

MPUMEHSITh pa3JInuHbIe CIIOCOOBI paboThl ¢ HHGOPMaIel GU3NIECKOro CONCPIKaHUS C
WCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH(POPMAIMOHHBIX  TEXHOJOTHHA, TPU  ITOM
WCIIOJIH30BaTh ~ COBPEMEHHbIE  WH()OPMAIMOHHBIE  TEXHOJOTHMH  JUISI  TIOWCKAa,
nepepabOTKM U TPeIbsBICHUS Y4eOHOM U HAy4YyHO-TIOMYJSipHOW HH(OpMaluu,
CTPYKTYPUPOBAHMSI M MHTEpIpeTaluu HHGOPMAIMK, TOIYYEHHON W3 pa3IudHbIX
MCTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOTyYaeMyr0 HH(POPMAIIMIO U OIIECHUBATh €€
JOCTOBEPHOCTh KAaK HA OCHOBE HMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHaJId3a
MCTOYHUKA UH(POpMAIUY;



MPOSIBJIATh OPraHU3AIMOHHBIE U T[O3HABATEIbHBIE YMEHUSI CaMOCTOSITEIBLHOIO
MpUOOpPETEHUST HOBBIX 3HAHWM B TIPOIECCE BBITIOJHCHHUS TMPOEKTHBIX W y4eOHO-
UCCJIeI0BATENHCKUX PaboT;

paboTaTh B TPYIIE C WCIOJIHEHHEM Pa3JIMYHBIX COIMANBbHBIX pOJIEH, MIaHUPOBAThH
paboTy TpyMNmbl, palMOHAIBLHO PpACHpeNesaTh JEsATEIbHOCTh B HECTaHJAPTHBIX
CUTyalUsX, aJ€KBaTHO OLEHUBATh BKJIaJ KaXKJOTO M3 YYaCTHUKOB TPYIIbI B PEIICHUE
paccMaTpuBaeMou MPOOJIEMBbI;

OPOSBIISATHL MOTHBAIMI0O K Oynymed mnpodeccuoHanbHOM — IESITEIbHOCTH IO
CHEUATBHOCTIM (U3UKO-TEXHUYECKOTO MPOPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U (undposbie)
Kontpoabubie IlpakTuueckue
n/m  TeM NPOrpamMmabl Beero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Pasnea 1. HAYUYHBIA METO/ ITIO3HAHUSI ITIPUPO1bI
11 Hayunsblii MeTO1 TO3HAHUS 6 0 0
MIPUPOJIBI
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 0
2.2 JluHamuka 10 0
2.3 CraTuka TBEpIOTO TENa 5 1 0
54 3aKOHBI COXPAHEHHUS B 10 1 0
MEXaHHUKE
Wroro mo pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI
3.1 MOJIEKYJISIPHOKMHETHYECKOM 15 1 0
TEOpHH
3. Tepmoaunnamuka. TerioBsie 20 1 0
MaITHHBI
ArperaTHbl€ COCTOSTHUS
3.3 BemiectBa. Pa3oBrle 14 1 0
nepexoabl
Hroro mo pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEeKTpUIECcKOoe MoJie 24 1 0
4.9 [TocTOSHHBIN ATEKTPUIECKUI 24 1 0
TOK
4.3 Toku B pa3nu4HbIX cpenax 6 0 0
Uroro mo pazaeny 54
Pa3nen 5. PUSHUYECKHM ITIPAKTUKYM
5.1 DuznUecKuil IPaKTUKYM 16 0 16
Hroro no pazneny 16
PesepBHOE Bpemst 10 0 0
OBIIEE KOJIMYECTBO YACOB 170 8 16

I10 ITPOT'PAMME




11 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB (undposbie)
Kontpoabubie IIpakTuueckue
n/n U TeM MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOINHAMUKA
1.1 MarsHuTHoe 1oJje 14 0 0
12 DneKTpoMarHuTHas 13 1 0
WHIYKIUS
Uroro no pazneny 27
Pazpnen 2. KOJIEBAHUA U BOJIHBI
2.1 Mexannueckre KoeOaHus 10 0 0
99 DNeKTpOMarHuTHbIE 15 0 0
KoJieOaHus
23 MexaHuveckue u 10 1 0
3JIEKTPOMAarHUTHbBIE BOJIHBI
2.4 Orntuka 25 1 0
Utoro no pazneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcnoBbel CTO 5 1 0
Uroro no pazneny )
Pa3nen 4. KBAHTOBAS ®U3UKA
41 KOpl‘IyCKg’J‘IprHO- 15 0 0
BOJIHOBOH JTyaJTu3M
4.2 ®duznka aToma 5 0 0
43 ®du3nka aTOMHOTO spa u 5 0 0
3JIEMEHTAPHBIX YaCTHUI]
Hroro mo pasneny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
51 DIIeMEHTBI ACTPOHOMHUH U 12 0 0
acTpopU3UKH
Hroro no pasneny 12
Paznen 6. PU3HUECKHUI MIPAKTUKYM
6.1 OusznuecKuil NpaKTUKyM 16 0 16
Hroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IIOBTOPEHHUE
Cucrematuzanus u
7.1 000011IeHIE TPETIMETHOTO 15 0 0

COACPIKAHUA U OIIbITA




NeSITebHOCTH,
pUOOPETEHHOTO TIpU
M3y4eHUHU Kypca QU3HKU
10 — 11 xmaccoB

Uroro no pazneny 15
PesepBHOE Bpemst 10 0
OBIIEE KOJIMYECTBO YACOB 170 16

I10 ITPOIT'PAMME




