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IMosicuuTeILHAS 3aIMCKA

Hacrosimass pabouass mnporpamma pa3paboTaHa B COOTBETCTBHM CO  CIEAYIOIIUMH
JOKYMEHTaMHU:

o ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-®3 “O06 obpa3zoBanum B Poccuiickoit
denepanun’’;

e IIpukazom MwunobpuHayku Poccum ot 17.12.2010 N 1897 (pen. ot 29.12.2014) "O6
YTBEpKACHUH  (DeepaJbHOr0  rOCyJapCTBEHHOrOo  00pa3oBaTeNbHOTO  CTaHAapTa
cpenHero (monHOTro) obmiero oOpasoBanus" (3apeructpupoBano B Munrocte Poccum
01.02.2011 N 19644 C wuzmMeHeHUSAMH W JONOJHEHUSAMH OT 29 nexadbps 2014 r., 31
nexabpst 2015 1., 29 utons 2017 r., 24 cents16ps, 11 nexadps 2020 r., 12 aBrycra 2022 r;

e IIpukazom MunuctepctBa npocpemienus Poccuiickoin @eaepanmu ot 18.05.2023 Ne 371
"O6 yrtBepkaeHUU GenepalibHOW 00pa30BaTEeIbHON MPOrpPaMMbl CPEIHET0 OOIIeTo
obpazoBanus" (3apeructpupoBan 12.07.2023 Ne 74228)

e [locranoBieHueM ['maBHOTO rocyaapcTBeHHOro canurapHoro Bpaya P® ot 29.12.2010
N 189 (pen. ot 24.11.2015) "O6 yrBepxknenun CanlluH 2.4.2.2821-10 "CanutapHo-
ANUAEMHUOJIOTHUECKHE TpeOOBaHUS K YCIOBUSM U OpraHu3alud OOydeHHs B
obmieoOpazoBarenbHBIX yupexacausx'" (Bmecte ¢ "CanlluH 2.4.2.2821-10. CanurtapHo-
AMUACMHOJIOTHYECKAE TPeOOBaHUS K YCIOBHSAM U OpraHW3aluu OOydYeHUsS B
o0mieo0pa3oBarenbHBIX OpraHu3anusax. CaHUTapHO-MHIEMUOIIOTHICCKUE TPaBWIa |
HOpMaTuBbI» 3apeructpupoBanHoro B Muntocre Poccun 03.03.2011 N 19993);

o @enepanpHoro nepeuns yueOHukoB MOuH P®, pekoMeHIOBaHHBIX (IOMYIIEHHBIX) K
WCIIOJIb30BaHUIO B 00pa30BaTEILHOM IPOIECCE B OOpPa30BATEIBHBIX YUPESIKICHUSAK. -
[Ipuka3z Munnpocsenienust Poccuu ot 21.09.2022 N 858

e OcHOBHOI 00pa3oBaTeNbHONW MPOrpaMMoil cpenHero oodmero odOpaszoBanust MBOYVY r.
Kyprana «COLL Ne 265

IIporpamma no ¢usnke Ha ypoBHE CpeaHero oouiero oopazoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMM K pe3ylbTaTaM OCBOEHMSI OCHOBHOH 00pa3oBaTeNbHON HpOrpaMMbl,
npeacTaBieHHol B denepanbHOM rocyapcTBEHHOM 00pa3oBaTelbHOM CTaHAAPTE CPEeIHEro OO0IIero
oOpa3oBaHus, a Takke ¢ yuérom denepanbHoil mporpammsl BocnuTaHus U KoHnenuuu npenojiaBanus
yuebHoro mnpeamera «®Pusuka» B o00pa3oBaTelbHbIX opraHumszauusx Poccuiickoit ®eneparuu,
peanu3yroumx OCHOBHBIE 00111€00pa30BaTelIbHbIC TPOTPAMMBI.

IIporpamma mo ¢u3uke ompeAensier o0s3aTebHOE MPEIMETHOE COAEp)KaHUE, YCTaHABIMBAET
PEKOMEHIYEMYIO TOCJIEI0BAaTEIbHOCTh M3YUEHUS TEM M pa3/iejoB Y4eOHOro mpeaMera ¢ y4EToM
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBsI3eH, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX
ocobenHocTelt oOydarommxcs. [IporpamMma no ¢usuke Ha€T mMpencTaBieHUe O IENX, COJEpKaHUH,
o01eit crpareru 0OyueHus, BOCIIMTAHUS U Pa3BUTHUS 00y4aroIIKXCsl CPeJICTBAMU yU4eOHOT0 MpeMeTa
«Pu3nka» Ha yriIyOJIEHHOM YpOBHE.

W3yuenne kypca (u3uku yriyOJIEHHOTO  YpPOBHS  NO3BOJSET  pealu3oBaTh  3a/auyd
npodeccnoHalbHOM OpUEHTAIlMK, HaNpaBlIeHO Ha CO3JaHUE YCIOBUWM JJIsi TPOSIBICHUS CBOUX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH KaXIbIM 00Yy4aroMMCcs, KOTOpPbIe HEOOXOIUMBI JIJIs
MIPOJOJKEHHs] 00pa30BaHUs B BBICIIUX YY€OHBIX 3aBEJCHUSIX MO PA3IUYHBIM (PU3UKO-TEXHUUYECKUM U
MHXEHEPHBIM CIIEUATBHOCTSIM.

B nporpamme no ¢usuke onpenensrorcs miaHupyeMble pe3ysibTaThl OCBOCHUS Kypca (GU3UKU Ha
YPOBHE cpefHero oobmero oOpa3oBaHUs: JUYHOCTHBIE, MeETalpeAMETHbIe, MpeaMeTHble (Ha
yriyosnéHHOM ypoBHE). HaydHO-MeTomoJorndeckoid OCHOBOW Il pa3pabOTKu TpeOOBaHWM K
JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM pPe3yIbTaTaM 00y4aroIuXcs, OCBOUBIINX POTrpPaMMy
o u3nKe Ha ypoBHE CpelHero obmero o0pa3oBaHus Ha yriayOJIEHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-
NESATEIbHOCTHBIN MOIXO/,.

[IporpamMma no pu3suKe BKIIOYAET:

IUIAHUpYeMble  pe3yjibTaThl  OCBOGHMA Kypca (U3MKM Ha  yIIyOJEHHOM  YpOBHE,
B TOM YHCJIE€ IPEIMETHBIEC PE3yJIbTaThl IO rojilaM 00yUeHUs;

cojiepkanue yueOHoro npeamera «Duszmukay 1o rogaM o0ydeHusl.



du3uka  Kak  Hayka o  HaumbOomee  OOHIMX  3aKOHAaX  TPHUPOABI,  BBICTYyMas
B KayecTBE y4yeOHOro IpenMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMYy 3HaHHUU 00
okpyxkatomem mupe. llIkompHBI Kypc GU3UKH — CHCTEeMOOOPA3yIOIIMKA I €CTeCTBEHHO-HaYYHBIX
y4eOHBIX TNPEJAMETOB, MOCKOJIbKY (PU3MUYECKUe 3aKOHBI JIeXKAaT B OCHOBE IPOLIECCOB M SBIICHUM,
M3y4aeMbIX XUMHUEH, Ouonorued, ¢usznueckor reorpadueit m actpoHomuen. Mcmonp3oBaHue u
aKTUBHOE TMpHMEHEHHE (U3MYECKUX 3HAHUHM ONpeNeNuiIo Xapaktep H OypHOEe pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJIOTUH B cepe IHEPreTUKHU, TPAHCIIOPTA, OCBOCHUS KOCMOCA, MOJTyUYEHHUsI HOBBIX
MaTEepHaJIOB C 3a/laHHBIMU CBoOWicTBaMH. M3yueHne GpU3MKU BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuaromierocsi, B (GOpPMUPOBAaHHME YMEHHIl NpPUMEHSTH
HAYYHBII METO/]| IIO3HAHUS MIPH BHITIOJIHEHUN UMHU YI€OHBIX UCCIICIOBAHUI.

B ocHoBy kypca pu3uKu cpeHeil HIKOJIbI MOJI0KEH Pl UAEH, KOTOpble MOKHO paccMaTpuBaTh
KaK IIPUHLUIIBI €T0 MOCTPOCHHS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COZICP)KUT MaTepuan M3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOW, Tak M
COBPEMEHHOM (PU3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEH Marepuan Kypca (U3HKH OOBEIMHEH BOKPYT
¢busnueckux teopuil. Benymum B kypce sBisiercs (GOpMUpPOBAHHE IMPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzamus mpeanoiiaraeT HUCIOJIb30BaHUE T'yMaHUTApHOTO
noTeHnyana (pU3NIECKO HAyKH, OCMBICICHHE CBS3HM pPa3BUTUS (DM3MKH C PAa3BUTHEM OOINECTBA, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaownoti nanpasiennocmu. Kypc GU3MKU yriiyOJ€HHOTO YpPOBHS MPEAIONIaracT
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKHX M TEXHOJOTHYECKHX MPUITIOKEHUN M3yYEHHBIX TEOpU
u 3akoHOB. [Ipm 3TOM paccmarpuBarOTCS Ha ypPOBHE OONIMX TPEACTABICHUH W COBPEMEHHBIE
TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTHUH.

Hoes  sxonoeuzayuu  peanu3yercsi TOCPEACTBOM  BBEACHUS  DIIEMEHTOB  COZICp)KaHUS,
MOCBSIIEHHBIX KOJIOTUYECKUM MpoOiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH
M TEXHOJOTHH, a TaKkkKe OOCYXICHHS TMpoOJieM palHOHAIBHOTO MPHPOJOINONB30BAHUS U
9KOJIOTHYECKOM 0€30MaCHOCTH.

OcBoeHme colepKaHHUsl MPOrpaMMbl 10 (U3MKE JOIDKHO OBITh IMOCTPOSHO Ha MPHHIUIAX
CHCTEMHO-/IeATEIbHOCTHOrO mojaxona. s ¢u3uku peanuszaiust 3TUX HPUHIUIOB Oa3upyercs Ha
WCTIOJIH30BAHUHU CAMOCTOSITENIFHOTO SKCIIEPUMEHTA KaK MOCTOSTHHO JIEHCTBYIOMIETO (pakTopa yaeOHOTO
nporecca. Jlnsg  yrimyOnéHHOro ypoBHS — 3TO CHCTEMa CaMOCTOSATENBHOTO  YYEHHYECKOTO
HKCIIEPUMEHTA, BKIFOYAIONIET0 (PPOHTATBHBIE YICHUYECKHE OTBITHI IPY W3YUYEeHUH HOBOTO MaTepuaia,
nabopaTopHble paboThl W paboThl mpakTukyma. IIpu 3TOM BO3MOXHBI JBa croco0a peanu3anuu
¢u3nueckoro npakTukyma. B nepBom ciydae npakTukym nposoautcs 6o B koHie 10 u 11 knaccos,
a0 Mmocje MepBOrO W BTOPOTO IMOJYTOJUil B KaXJIOM M3 3TUX KiaccoB. Bropoi cmoco6 — 310
MHTETpanusi padoT MpPaKTHKyMa B CHCTEMY JIA0OPATOPHBIX padoT, KOTOPHIE MPOBOIATCS B MpoIecce
u3yueHus: paszgena (temsl). IIpum sToMm moj paboTamMu HpPakTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE
HCCTIeIOBAaHUE, KOTOPOE TMPOBOAMUTCS 10 PYKOBOJACTBY CBEPHYTOro, 0000mEHHOTO BHaa 063
MOLIAroBON MHCTPYKIUH.

B nporpamve mo ¢usmke cucreMa Y4EHHYECKOTO SKCIEPUMEHTA, JIAOOPAaTOPHBIX PadOT H
MPaKTUKyMa TpeJCTaBlieHa €IWHBIM IepedHeM. BbpIOOp TeMaTHKW Ui ATHX BUAOB YYEHHUYECKHX
MPAKTUYECKUX pPabOT OCYIIECTBISIETCS YYaCTHUKAMH 00pa30BaTENBHOTO IIpoIecca HCXOIs W3
0CcOOEHHOCTE TOYpOYHOrO TIUIAHMPOBAHUS W OCHamleHWss KaOuHeta ¢usuku. Ilpy 3TOM
o0ecrieurBaeTcs OBJIaIeHUE 00YJAIONIMMUCS YMEHHUSIMH ITPOBOIUTH MPSIMbIE H KOCBEHHBIE N3MEPEHHUS,
UCCIIE/IOBAaHMUSI  3aBUCUMOCTEH (M3MYECKMX BEJIMYMH U TIOCTAHOBKY OIBITOB 110 IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bosbiioe BHUMaHUe ylensieTcsl pelleHUI0 pacu€THBIX M KaueCTBEHHBIX 3aj1ad. Ilpu stom ams
pacu€THBIX 3a/1a4 MPHOPUTETOM SIBIISTIOTCS 3a/1a4d C SIBHO 3aJaHHOW M HESIBHO 3aJIaHHOW (PH3UYECKON
MO/IEJIBIO, TIO3BOJISIIOIIME MPUMEHSATh U3yYeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjerna
Kypca, TaKk M WHTETPHPYS NMpPHUMEHEHHWE 3HaHWI W3 pa3HBIX pasnenoB. /s KadyecTBEHHBIX 3aaad
MIPUOPUTETOM SBISIOTCS 3a/laHUs Ha 00bACHEHHE/TIpe/ICKa3aHue MPOTeKaHUsI (PU3NYECKUX SIBICHUH U
MPOIIECCOB B OKPYKAIOIIEH >KU3HU, TpeOyronue BbIOOpa (DU3WYECKON MOAENH ISl CUTYyaIluu
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeGoBaHusiMu DeneparbHOr0 TOCYJApPCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHJapTa CpelHero oOIero o0pa3oBaHUS K MaTepHAIbHO-TEXHUYECKOMY OOECIIEYEHHIO Y4eOHOro



nporecca Kypc (Gpu3MKu yriyOJIEHHOTO YpOBHS B CPEIHEW IIKOJIE JOJDKEH H3ydaThCs B YCIOBHSAX
npeaMeTHoro kabunera. B kaOunere Qu3MKM AODKHO OBITH HeoOXoauMoe JabopaTopHOE
00OpyIOBaHUE Ui BBHIMOJIHEHHS YKa3aHHBIX B TIpOrpaMMe M0 (PHU3MKE YUYEHHUYECKUX OIIBITOB,
n1a00paTOpHBIX PaboT M paboT MPAKTUKYMa, a TAKIKE IEMOHCTPALIMOHHOE 000pyI0BaHUE.

JleMOHCTpalMOHHOE 000pyAOBaHKEe POPMUPYETCSI B COOTBETCTBHH C MIPHHIIMIIOM MUHUMAILHOU
JOCTAaTOYHOCTU M OOECIEUMBACT MOCTAHOBKY MEPEUYHMCICHHBIX B MPOTrpaMMe MO (U3UKE KITFOUEBBIX
JIEMOHCTpAIMKA JUIS HWCCIICAOBAaHUS W3y4acMbIX SIBICHHA M IPOIECCOB, SMIUPHYECKHX U
(byHIaMEHTAJIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JIaboparopHoe 00OpyZOBaHHUE /ISl YUYCHHUECKUX TPAKTHYECKUX padboT (opMHUpyeTcs B BUJC
TEMAaTUYECKUX KOMIUIEKTOB U 00eCIeunBaeTcs B pacuéTe 0JJHOI0 KOMIUIEKTa Ha JIBYX O0YYarOIIUXCS.
TemaTnueckue KOMIUIGKTBI —J1a0OpaTOPHOTO O0OpYIOBaHMS JIOJDKHBI OBITH  TIOCTPOCHBI  Ha
KOMIUIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX M IUQPPOBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
W3MEPHUTEIBHBIX CHCTEM B BHJIE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJISIMH U3Y4YeHUsI (PU3UKHU B 00111eM 00pa30BAHMH ABJISIOTCS:

dbopMHpOBaHHE HMHTEpeca W CTPEMJICHHS OOYYarOIIUXCS K HAayYHOMY HW3YYEHHUIO IMPHPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIC IMO3HAHMS U (POPMUPOBAHUE UCCIIEIOBATEIBCKOTO
OTHOIICHHS K OKPYKAIOLIIM SIBIICHHSM;

(dbopMHpOBaHUE HAYYHOTO MUPOBO33PCHUS KaK pe3ysibTaTa U3yueHHsl OCHOB CTPOCHUS MaTepUu
1 pyHIaMEHTAIBHBIX 3aKOHOB (PHU3HKH;

dbopMHpOoBaHHE YMEHUH OOBSICHATh SIBJICHUS C HCIHOJb30BAaHUEM (U3NYCCKUX 3HAHHHA U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHUpOBaHUE TPEICTABICHUH O POJNIM (U3UKHU I PAa3BUTHUSl JPYTUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEICTABICHUI 0 BO3MOXHBIX chepax Oyayiied mpohecCHOHAIBLHOW esATEILHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOATOTOBKA K JaJbHEHUIIEMy 00YUYE€HHUIO B 3TOM HAIPaBJICHUU.

JIoCTIKEHHE ITHUX Lieiel 00eCIIeYrBaeTCs PEIICHHUEM CIICAYIOIIMX 3a/1a4 B MPOIECCe U3YYCHUS
Kypca (DU3UKH Ha YPOBHE CpEIHEro 00IIero 0Opa3oBaHMUS:

MPUOOPETEHUE CUCTEMbI 3HAHUI 00 OOUIMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX,
BKJIIOYAsi MEXaHWKY, MOJCKYSIPHYIO (PH3HKY, AJIEKTPOAMHAMUKY, KBAHTOBYIO (DM3HKY W SIIEMEHTHI
acTpo(hU3HKH;

dbopMHpOoBaHHE YMEHUH NPUMEHITH TEOPETHYECKHE 3HAaHUS Ui OOBSCHEHUS (HU3NIECKUX
SIBJICHUH B IPUPOJE U JUISl IPUHATHUS MPAKTUUECKUX PELICHUN B TTOBCEAHEBHOM XKHU3HH;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IUYHBIX 33734 C SIBHO 33JaHHON (PU3MUECKON MOJIENbIO, 3a/1ad,
M0JIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3aHne (PU3MUecCKOr MOJIENH, aJleKBaTHON yCIOBUSAM 3aJlauH,
B TOM YHCIIE 3aj[ad HH)KEHEPHOTO XapaKTepa,

MOHMMaHHe (U3NYECKUX OCHOB M TPHHLUUIIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB
Y TEXHOJOTMYECKHX TPOIIECCOB, X BIMSHUS Ha OKPYKAIOUIYIO CPEIY;

OBJIJICHUE METOJaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS M HPOBENEHUS  (PU3MUECKHX
OKCHEPUMEHTOB, aHaIM3a W HHTEpIpeTanud WHQPOPMAIMH, OINpENeNeHUs] JOCTOBEPHOCTH
MIOJTyYEHHOTO pe3yJIbTara;

CO3JIaHME YCIOBUH JUISL PAa3BUTHSA yMEHHUH MPOEKTHO-MCCIEIOBATEIBCKOW, TBOPUYECKOU
NesTeIbHOCTH;

pa3BuTHe uHTEpeca K chepam npodecCHOHATEHON A TEIPHOCTH, CBSI3aHHOMN C (PU3HKOI.

B coorBerctBuM ¢ TpeOoBaHusAMU Denepa’dbHOrO TOCYJapCTBEHHOTO 00pa3oBaTENIbHOTO
CTaHJapTa cpeaHero oOmiero oOpa3oBaHUsl yriayOJIEHHBIM YPOBEHb H3YUYCHHS y4eOHOTO MpeaMeTra
«Pu3nKa» Ha yPOBHE CpeiHero oduiero oopazoBaHus BEIOMpaeTcsi 00y4yaromUMUCs, TUIAHUPYIOIUMHI
MPOJIOJKEHHE 00pa30BaHUs M0 CHEIUATBLHOCTIM (GU3HKO-TEXHUUECKOTO MPOQHUIISL.

OO1m1ee ynciIo YacoB, pEKOMEHIOBAHHBIX Ul U3y4YeHUs1 U3uKU (yriiyOjaeHHbIH ypoBeHs) - 340
gacoB: B 10 kmacce - 170 gacoB (5 yacoB B Heneno), B 11 kmacce - 170 gacoB (5 yacoB B HEJENIO).

B mporpamme mo ¢usmMke KakIOro Kiacca HpeisiaraeTcs pe3epB BpPEeMEHH, OTBOAMMBIN Ha
BapHaTUBHYIO  4acTh  MPOTpaMMBI,  COJAEpKaHWUE  KOTOpoi  (opMupyercs  ydaCTHHKAMHU
00pa3oBaTeNBpHOrO MpoIiecca.

_ Conep:xanne o0y4yenus B 10 kiacce.
PA3JIEJI 1. HAYYHBIU METO/J TIO3HAHUSA ITPUPO/IbI.



duzuka — (QyHzameHTambHas Hayka O npupoxe. HayuHelii  MeToax  TO3HAHUSA
Y METOJIbI NCCIICAOBAHUS (PU3HMUECKUX SBICHUH.

DKCrepuMEHT W Teopusi B Ipoliecce Mo3HaHusl npuponbl. HabmioneHue M 3KCIepuMEHT B
¢dusuke.

CniocoObl  m3MepeHus (U3UYECKUX BENMYMH (aHAJIOTOBbIE M HHUGPOBBIC H3MEPHUTEIIbHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYMKOBBIE CUCTEMBI).

[Torpemnoctu u3mepenuit Gu3nUeCKuX BeITUYHH (aOCOMIOTHAS U OTHOCUTENIbHAS).

MonenupoBanue (HU3NYECKHUX SBICHUI U MPOIECCOB (MaTepHalibHas TOUKa, aOCOIIOTHO TBEPI0E
TeJo, WAeajbHas >KUIKOCTb, WICAIbHBIN ra3, To4yeuHbll 3apsan). ['mnoreza. dusmyeckuii 3aKoH,
IpaHuULbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (GOPMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpa, B
IIPaKTUYECKON AESITETbHOCTH JIFO/IEH.

Vuenuueckuil skcnepumenm, 1a6opamopHuvie pabomvt, Npaxmuxym®.

W3mepenue cuiibl TOKa U HANpsDKEHUS B LIENM IOCTOSHHOIO TOKA IPU MTOMOIIY aHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HakoMCTBO ¢ 1u(ppoBoil nabopatopuer mo ¢usuke. IIpumepsl u3MepeHUs QUINUECKUX
BEJIMYUH MIPU ITOMOIIY KOMITbIOTEPHBIX JATYHUKOB.

PA3JIEJI 2. MEXAHUKA.

Tema 1. Kunemaruka.

Mexannueckoe JBrkeHue. OTHOCUTEIbHOCTh MEXAaHUYECKOTO IBMKeHUsA. Cucrema oTcuéra.

[Ipsimas 1 oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0 MPOEKIMH HA OCH CUCTEMbI KOOpAUHAT. Tpaekropus.

[lepemerienue, CKOpoCcTh (CpeAHsisi CKOPOCTb, MIHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOYKHM, MX IPOEKIHH Ha OCH CUCTEMBbI KoopiauHaT. ClloKEHHE MepeMelIeHUul U
CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBH)KEHUE. 3aBHUCUMOCTb KOOpIMHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpaUKu.

CBoOogHOE mManeHue. YCKOPeHHE CBOOOTHOTO MajieHus. J[BrokeHHe Teia, OpOIICHHOTO IIOJ
yIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHS MaTepualibHOW TOUKH OT
BPEMEHU H UX IpaduKu.

KpuBonuueliHoe nBuxeHHe. J[BU)KEHHME MaTEpHAIbHOM TOYKM IO OKPY)KHOCTH. YTJOBas U
nuHEeWHas ckopocTh. llepuom u wactora oOpamenus. LleHTpocTpemuTenbHOe (HOPMAaIbHOE),
KacaTeJbHOE (TaHT€HI[MAIbHOE) U MOJTHOE YCKOPEHHE MaTepHabHONU TOUKH.

TexHnueckue yCTpoIiCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIUIAOMETpP, ABUKEHHE CHapsJIOB,
LEMHbIE, IecCTepEHYAThIC M pEMEHHBIE TIepe1adt, CKOPOCTHBIE JIU(THI.

Jlemoncmpayuu.

Monens cucTeMbl 0TCUETA, MIUTFOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

Croco05bI McCcaeI0BaHus ABUKEHUM.

Nnmroctpanus npefennbHoro nepexoaa i N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3oBanne ABMKEHHUM ¢ UCTIOJIB30BAHUEM MEXAHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habuntoienue nBrxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpasiieHne ckopoCcTH IpH IBUKEHUU 110 OKPYKHOCTH.

[IpeobOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE myTel, TPAaeKTOpPUM, CKOPOCTEN IBMKEHMSI OJHOTO M TOrO K€ Tela B Pa3sHBIX
cucTeMax OTCUYETa.

Yuenuueckuii sxcnepumenm, 1a6opamoprvie pabomul, NPAKMUKyM.

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LIEIbIO OMpeIeIeHHs] MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHUs NpU NPSIMOJIMHEWHOM pPaBHOYCKOPEHHOM [BHMXEHMM IO HAKJIOHHOMN
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM JBH)KEHHUH.

N3mepenue yckopeHHs CBOOOJHOTO MaJeHUsl (PEKOMEHJI0BAaHO HCIIOJIb30BaHHE LU(POBOMH
nabopaTopun).

W3ydyenue nBuxeHus Tena, OpPOIIEHHOTO TOPU30HTaNbHO. IIpoBepka rumore3bl O MpsIMON
IIPONOPLIMOHAJIBHOM 3aBUCUMOCTH MEXy TaIbHOCTBIO MOJIETA M HAYAJIBHON CKOPOCTHIO TEJIA.




N3ydyeHne nBuKEHMs Teja 110 OKPY>KHOCTH € IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO.
HccnenoBanue 3aBUCUMOCTH TepHoAa 00palieHuss KOHMYECKOT0 MasiTHUKA OT €r0 IapaMeTpoB.
Tema 2. JIlunamuka.

IlepBbit 3akoH HbroroHa. MHepuuanbHble CUCTEMBI OTCU€Ta. lIpMHIMI OTHOCUTEIBHOCTH
lanunes. HennepuuanbHble cCTEMbI OTCUYETa (OMpeaeIeHIE, TPUMEPHI).

Macca tena. Cuina. [IpuHnun cyneprno3uuuu cuil.

Bropoii 3akon HetoToHa 114 MaTepuaibHOM TOYKH.

Tpernii 3akoH HpIOTOHA JUIs1 MATEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOT'O TATOTEHUSI. DKBUBAJIEHTHOCTh IPAaBUTALlMOHHON 1 HHEPTHON MacCHlI.

Cuna  TskecTH.  3aBUCUMOCTb  YCKOPEHHs  CBOOOJHOrO  HAAECHHUS  OT  BBICOTHI
HaJ TIOBEPXHOCTBIO IUIAHETHI M OT Treorpaduyeckoil MUPOTHL. JIBM)KeHHE HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qIBHKyIIErocsi ¢ yCKOpEHHUEM.

Cuna tpenusi. Cyxoe Tperne. Cuiia TpeHUsI CKOJIbKEHUSI U ciiia TpeHus nokos. KoaddunueHt
TpeHusa. Cuna CONPOTUBIEHUS NPHU ABUKEHUM Tela B KUIAKOCTU WM rasze, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEIBHOIO JBUKECHHUS.

Hasnenue. 'uapocraruueckoe aaBiaenue. Cuia Apxumena.

TexHuueckue yCTpoilcTBA W  TEXHOJIOTMYECKHE TIPOLIECCHI: IMOALIMIIHUKY, JIBUJKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

Habntoienue ABMKEHUS Tell B MHEPLUHUATbHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne pAByX MWIMHAPOB WM IIAPOB pa3HOM MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMAJILHOM CHUCTEMBI OTCUETA.

CpaBHEeHME PaBHOACHCTBYIOUIEH NMPUIIOKEHHBIX K TEIy CHJI C MPOU3BEACHUEM Macchl Tejla Ha
€ro yCKOpPEHHUE B MUHEPLMAIBHONW CHCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOIIUX B PE3YJITATE B3aUMOCHCTBUS TEI.

N3mMepenne mace 1o B3anMoOIEVCTBHUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U NTAJICHUU.

LlenTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TOKOS, KAUYEHUS U CKOJIBKEHHUSL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol, NPAKMUKYM.

N3mepenue paBHOAEHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

ITpoBepka rumnoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBHXKEHHsI OpycKa 110 HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY)KUHE U PE3UHOBOM 00pasiie,
oT ux aedopmariiu.

W3yueHne IBMKEHUS] CUCTEMBI T, CBA3aHHBIX HUTBIO, IEPEKUHYTOI uepe3 JIErkuit OJI0K.

H3mepenune kodppuimerTa TPeHUs 1Mo BEIUYHUHE YIIIOBOro Koddduinenta 3aBucUMocTd Fp(N).

HccnenoBanue ABMKEHHsT OpycKa MO HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM KO3 (HHUIMEHTOM
TpEHHUSI.

W3ydeHne nBuKEHUS IPpy3a HA BaJLy C TPEHUEM.

Tema 3. CtaTtuka TBEpPIOIro Teja.

AbcomotHo TBEpHoe Tenmo. [locTymarenbHoe M BpallaTelbHOE JBWKEHHE TBEPIOro Teja.
MoMeHT cuiibl OTHOCHTEIbHO Ocu BpamieHus. [lnedo cunbl. CroxkeHue cui, NPUIOKEHHBIX K
TBEpOMY Teny. LleHTp TsbkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeA.

YcToliunBoe, HeyCTOMUNBOE, O€3pa3TUIHOE pAaBHOBECHE.

TexHu4eckue ycTpoWCTBa M TEXHOJIOTMYECKHE IMPOLECCHI: KPOHIUTEHH, CTPOMTEIBHBIN KpaH,
pelméryarble KOHCTPYKIUH.

Jlemoncmpayuu.

YcnoBus paBHOBeECHS.

Bunsl paBHOBecHS.

Yuenuueckuii sxcnepumenm, 1a6opamopruvie pabomul, NPAKMUKyM.

HccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEMHOB U pacd€T CUJI YIIPYTOCTH.



N3yueHnue yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO ILIOIIAb OIIOPHI.

Tema 4. 3ak0oHBI COXpaHeHUs] B MeXaHHUKe.

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI MaTepHAbHBIX TOYeK. LIeHTp macc cucreMsl
MaTepHalIbHbIX TOYEK. TeopeMa 0 JBHKEHUHU LIEHTPA Macc.

NMnynbc cuibl 1 M13BMEHEHUE UMITYJIbCA TENa.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MoMeHT umnyibca MaTepuaIbHONW TOUKU. IIpencraBienre 0 COXpaHEHMM MOMEHTa UMITyJIbCa B
LEHTPaJIbHBIX MOJISX.

Pabora cuibl Ha MajqoOM M Ha KOHEYHOM IepeMerieHun. [ papudeckoe npeacraBieHue pabOThI
CHJIBL.

MOIHOCTD CHIIBL.

Kunernueckast sHeprust MatepuaibHOi Touku. Teopema 00 M3MEHEHUU KUHETHUECKON SHEpPruu
MaTepUaIbHON TOUKH.

[ToTenumanpHple U HEMOTEHUUANBHBIE CHIIbL. [loTeHnnanbHas sueprus. llorennnanbHas sHeprus
yrpyro aeopMupoBaHHOHN NpyXUHBI. [loTeHIInanbHas SHeprus Tejaa B OTHOPOJHOM T'PaBUTAIMOHHOM
nosie. [loreHuunanbHas 3Heprusi Tela B IPABUTALMOHHOM I10JIE€ OJHOPOIHOIO Inapa (BHYTPU U BHE
mapa). Bropast kocmuueckas ckopocTb. TpeTbsi KocMUUYeCKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIIMATBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW DHEPrHMH CHCTEMBI Tell.
3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHyn [ HOCATBHOM JKHAKOCTH KakK CIEICTBUE 3aKOHA COXPaHEHHUS
MEXaHUYECKON IHEPTUU.

TexHruueckue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: JBH)KEHUE PAKET, BOIOMET, KONED,
MPYXUHHBIA TUCTOJET, TUPOCKOII, (PUTYPHOE KaTaHUE Ha KOHBKAX.

Jlemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOLIHOCTH CUIIBI.

V3MeHeHne YHepTuy Teja P COBEPILICHUH PaOOTHI.

B3anmHble mpeBpaleHrss KMHETUYECKOM M MOTEHUMAJIbHOW JHEPrui IpU JACHUCTBUM Ha TEJIO
CWJIBI TSKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOTHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul, NPAKMUKYM.

N3mepenne ummyibca Teaa o TOpMO3HOMY ITYTH.

N3mepenue cuipl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHUS UIMITYJIbCA TeNa C UMITYJIBCOM CHUIIBIL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA IPU YIIPYTOM B3aWMOJEHCTBUH.

N3mepenne KHHETUYECKON SHEPTUH Tejla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHMSI MOTEHIIMAIbHOM SHEPTrUuu NPY>KUHBI C pabOTON CHUIIBI TPEHHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU JABMKEHUH Tella TI0 HAKJIOHHOM MIIOCKOCTH.

PA3JIEJI 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJANHAMMUKA.

Tema 1. OcHOBBI MOJIEKY/ISIPHO-KUHETHYECKOI TEOPHH.

OcHOBHbBIE TIOJI0XKEHUSI MOJIEKY I pHO-KMHeTH4eckoi Teopun (MKT), ux onbiTHOe 060CHOBaHUE.
Huddys3us. bpoyHoBckoe aBHXKEHHE. XapakTep IBHMKEHHUS U B3aWMOJEWUCTBUS YacTHIl BEILIECTBA.
Mogenu cTpoeHHs ra3oB, JKUAKOCTEH W TBEPABIX Te U OObSICHEHHE CBOWMCTB BEIECTBA HAa OCHOBE
3TUX Mojiesneil. Macca u pasmepsl moJiekyn (atomoB). KonmmdectBo BemectBa. [loctosiHaast ABoraspo.

TennoBoe paBHoBecue. Temmneparypa u ciocoOsl e€ u3mepenus. [llkana temneparyp Llenbcus.

Mopenps uaeasbHOro rasa B MOJEKYJISIPHO-KMHETHYECKOM TEOPHUH: YAaCTHIBI ra3a JIBHXKYTCS
XaO0TUYECKU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. AGcomroTHas TemriiepaTypa (mmkamra
temneparyp KeneBuna). 3akon JlambToHa. M3ompoueccsl B HAEaIbHOM Tra3e € IOCTOSHHBIM
KOJIMUYECTBOM BelllecTBa. [ 'paduueckoe npeacTaBieHrne U30IPOIECCOB: H30TEPMa, H30X0pa, n300apa.

CBs13p MEXIy NaBICHMEM U CPEJHEN KMHETHMYECKON 3HEpPrHel MOCTYMaTEeIbHOIO TEIJIOBOIO
JBYDKEHUSI MOJIEKYJI HEANbHOTO raza (OCHOBHOE YpPaBHEHHE MOJIEKYIISIPHO-KMHETHYECKOW TeopHH
HJICaJIbHOTO Ta3a).



CBs3b aOCONIOTHON TeMIepaTypbl TEPMOJMHAMUYECKOH CHUCTEMBI CO CpeIHEe KHHETHYEeCKOMH
SHEPTHUEH MOCTYNaTeIbHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyeckue ycTpoHCTBa M TEXHOJOTHMYECKHE IMPOLIECCHI: TEPMOMETP, OApOMETp, MOTydyeHUe
HaHOMAaTepHAaJIOB.

Jlemoncmpayuu.

Monenu 1BUKEHUS 4acTUll BEIIECTBA.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Buneoponuk ¢ 3anUChi0 peaqbHOro OPOYHOBCKOTO JBHYKECHUSI.

Judbdy3us sxkuaKocTei.

Mogens onbita LltepHa.

[IpuTsikeHne MoneKyi.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

Habmoienue u uccnenoBanue U30MpoIECCOB.

Yuenuueckuii sxcnepumenm, 1a60pamoprvie pabomul, NPAKMUKYM.

HccnenoBanmne mporecca yCTaHOBJICHHUS TEIJIOBOTO PAaBHOBECHS NPU TEIJIOOOMEHE MEXITY
ropsiue ¥ XOJOJHOU BOJOM.

W3ydyenne wu30TepMUYecKoro mporecca (PEKOMEHJOBAHO  HUCIOJb30BaHWE  LU(POBOU
naboparopun).

N3yueHune n30XopHOro npoiecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS] COCTOSIHHUSL.

Tema 2. Tepmogunamuka. TenjioBble MAIIMHBI.

Tepmonunamuueckas (T/Zl) cucrema. 3amaHue BHEUIHUX YCJIOBUW IJIsl TEPMOAMHAMHYECKOM
cucteMbl. BHemHue u BHyTpeHHUE mapameTpbl. llapameTpbl TEepMOIUHAMUYECKOW CHUCTEMBI Kak
CpeHHE 3HAYECHUS BEJIMYMH, OMMCHIBAIOIIUX €€ COCTOSSHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nHauano tepmoauHamuku. CaMONpOM3BOJIbHASL pelakcalus TEepMOJMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Monenb uaeanpHOro raa B TEpMOAMHAMMKE — CUCTEMa YpaBHEHMI: ypaBHeHUue MeHneneeBa—
Kianeiipona u Belpa)keHue 11 BHYTPEHHEH SHEPIUH. Y CIOBHSI IPUMEHUMOCTH 3TOM MOJENN: HU3Kasi
KOHIICHTpAIIUS YaCTHIl, BHICOKUE TeMIepaTypbl. BeipaxkeHue 11t BHyTPEHHEW YHEPTruu OJHOATOMHOTO
UJIeaNbHOrO rasa.

KBa3ucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beraucnenue paboTsl o rpaduky mporecca Ha pV-
uarpamme.

Tennmonepenaua kak cnoco® M3MEHEHHs] BHYTPEHHEW SHEPTUU TEPMOAMHAMMYECKON CHCTEMBI
0e3 coBepiieHus paboTsl. KoHBEKIUS, TEMIIONPOBOHOCTD, U3TyUEHHE.

KonnuectBo TemnoTel. Tenmno€MKoOCTh Tena. YenbHas U MOJIApHAas TEIJIOEMKOCTH BELIECTBA.
VYpaBHenue Maliepa. YaenbHas TEIUIOTa CropaHus TOIUIMBA. Pacd€r koauyecTBa TEIUIOTHI MPHU
terutonepenayde. [lonstre 00 annadbatHoM mporiecce.

IlepBblii  3aKOH  TepMOAMHAMMKH. BHyTpeHHsAss  sHeprua.  KoimuecTBo — TEmioTsl
1 paboTa Kak Mepbl U3MEHEHHsI BHYTPEHHEH YHEPTHH TEPMOINHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOIMHAMUKU IS PAaBHOBECHBIX IMPOIIECCOB: YEpe3 33aJaHHOE PAaBHOBECHOE
COCTOSIHME TEPMOJMHAMHYECKONH CHCTEMBbl MPOXOIUT €OUHCTBEHHas anuabara. AOcomoTHas
TeMIeparypa.

Bropoil 3akoH TepMOJMHAMHMKU [Jii HEPAaBHOBECHBIX IPOIECCOB: HEBO3MOXXHO MEpeaTh
TEIUIOTY OT ©OoJjiee XOoJIOAHOTrO Tejna K Oosee Harperomy ©O0e3 kommeHncannu (Kiayswmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLIECCOB.

[Tpunine! geiictBus TemnoBbix mamuH. KIT/I.

Makcumansnoe 3Hauenue KI1/I. [ukn Kapho.

DKOJIOTHYECKHE acCHeKThl HCIOJb30BaHUS TEIUIOBBIX JBUraTened. TerioBoe 3arpsi3HeHue
OKpY>Karolleu Cpeibl.

TexHuuyeckue ycTpolWcTBa M TEXHOJIOTMYECKHE MPOLECCHl: XOJOIWIBHUK, KOHJIUIIMOHED,
JU3eIbHBIA U KapOIOpaTOPHBIN JBUraTeNd, MapoBasi TypOMHA, MOyYeHHE CBEPXHU3KUX TEMIIEPaTyp,
YTUIM3ALKS ~ «TEIUVIOBBIX» OTXOJOB C  HCHOJb30BAaHHMEM TEIUIOBOTO  HAcoca, yTHIM3alUs
OMOOPTraHNYECKOTO TOIIJIMBA JJISl BRIPAOOTKH «TETIIOBOW)» U AIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3meneHue TemmnepaTyphl IPU aInadaTHUECKOM PaCIIHpPEHUH.



Bo3aymiHoe orauso.

CpaBHEHHE YAEIBHBIX TEMIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUST BHYTPEHHEH YHEPTHUH.

HccnenoBanmne aquabaTHOTO IpoIiecca.

KomnbroTepHbie MOAEIH TEMIOBBIX IBUTATENEH.

Yuenuueckuii sxcnepumenm, 1a6opamoprvie pabomul, NPAKMUKYM.

N3Mepenne yienbHOM TeMIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aquabaTHoro mporecca.

Nzyuenue B3aUMOCBSI3U SHEPruu MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUSA
Y TEMIIepaTypbl KUIIEHUS )KUJKOCTEH.

Tema 3. ArperaTHblie cocTOsIHUSA BelecTBa. Ma3oBble Mepexoabl.

[TapooOpa3zoBanne u  KoHIeHcanus. lVcnmapeHue ©  KWINEHWE. YAenbHas  TeIioTa
napooOpa3oBaHusl.

Hacebiiennsle © HeHachblllleHHble  mapbl.  KauecTBeHHass  3aBUCHUMOCTb  IUIOTHOCTH
U JJaBJICHMS HACBIIIICHHOT'O Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACKIIIEHHOTO Mapa.
3aBUCHMOCTh TEMIIEPATypPhl KATICHUSI OT JaBJICHUS B KUIKOCTH.

BrnaxnocTts Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe Tteno. Kpucrammmdeckue u amopdHbIe Teiaa. AHH30TPONHS CBOHCTB KPHUCTAJLIOB.
[1naBnenue u KpuctaumM3anus. Y aenbHas TeroTa miasienus. CyonuMarnus.

Hedopmarun TBEpHoro Tena. Pactsikenne u cxarue. Capur. Monyns FOnra. [Ipenen ynpyrux
nedopmariuii.

TermoBoe pacmmpeHue >XUIKOCTEH W TBEPABIX Tel, 00bEMHOE M JIMHEWHOE paCIIMpEHHE.
AHTapMOHH3M TEIUIOBBIX KOJIEOaHHMI 4acTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO pacIIMpEeHHs Te (Ha
KaueCTBEHHOM YPOBHE).

[Ipeobpa3zoBanue sHeprun B Pa3zoBbIX MEpexoax.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTshkeHHe. Koad@uimeHT MOBEpXHOCTHOrO HaTsbkeHud. KanumispHbie
siBJIeHUs. J{aBieHue 1Mo MCKPUBIEHHOW MOBEPXHOCTHIO XKUIKOoCTH. Dopmyna Jlannaca.

TexHU4ecKkue yCTpONCTBAa M TEXHOJIOTMYECKUE IMPOLIECCHI: KUIKUE KPUCTAIIbI, COBPEMEHHbIE
MaTepuabl.

Jlemoncmpayuu.

TenoBoe pacmmpenue.

CBoiicTBa HaCHILIEHHBIX M1apPOB.

Kunenne. Kunenue npu mnoHW>KEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OMBITHI ¢ MBUIBHBIMU TIEHKAMH.

CmauuBanue.

Kanunnsapusie siBieHus.

Mopenu HeHbIFOTOHOBCKOM KMIKOCTH.

Crioco0Ob1 U3MEPEHHS BIAXKHOCTH.

UccnenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAINTMYECKOTO BEILIECTBA.

Buner nedopmanuit.

Habmronenue manbix negopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol, NPAKMUKYM.

N3yuenne 3aKk0OHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenbHON TEIIOTHI IJIaBIEHUS JIbJA.

N3yueHune cBONCTB HACHIIIIEHHBIX MAPOB.

N3mepenue abCoOTHOM BIaXKHOCTH BO3/yXa U OI[EHKA MacChl TapOB B TOMELICHHH.

N3mepenue ko3 uirieHTa moBepXHOCTHOTO HATSIKEHUSI.

N3mepenne moayns FOnra.

HccnenoBanme  3aBUCUMOCTH  AeopMalliil  PE3MHOBOTO  0o0pa3la OT  MPUIIOKEHHON
K HEMY CHJIBI.

PA3JEJI 4. 9JIEKTPOJINHAMMUKA.
Tema 1. DnekTpHYeckKoe noJe.



DnexTpu3anys Tel U e€ NposBICHUs. DIEKTpUYecKuil 3apsia. [IBa Buaa 3JIEKTPUUECKUX 3apsii0B.
[IpoBOAHMKYM, IUANEKTPUKM W TOJIYHPOBOAHMKH. OJIEMEHTApHBIM 3JIEKTPUUYECKUN 3apsii. 3aKOH
COXPAHEHHUS IEKTPUYECKOTO 3apsAa.

B3aumopeiictsue 3apsoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnekTpuyeckoe nojie. Ero neiicTBre Ha 3JIEKTPUUYECKUE 3aPSJIbI.

Hanpsokéanocts  snmektpuyeckoro mons.  IlpoOueiii  3apsn.  JluHum — HanmpspKEHHOCTH
MEKTPUYECKOTO 1oJist. OJHOPOJHOE HNEKTPUUYECKOE TOJIE.

[loTeHunanbHOCTH ANEKTPOCTATUYECKOTO TOJIS. Pa3znocth IIOTEHLINAJIOB
n Hanpspbkenue. lloreHnmanbHass osHeprus 3apsga B JIEKTpocTaThdeckoMm moise. [lorennuman
ANEeKTpocTaTuyeckoro mojs. CBs3b HANOpPsOKEHHOCTH IMOJIE M Pa3HOCTH  MOTEHIMAIOB  JAJIs
JIEKTPOCTATUYECKOI 0 MO (KaK OJHOPOJHOI0, TAaK U HEOJAHOPOJHOTO).

[TpuHUMI cynepno3uLuy 3JIEKTPUUECKUX MOJEH.

Ilone Toueunoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOW cdepel. Ilone paBHOMEpPHO
3apsHKEHHOTO 1Mo 00BhEMY miapa. [Tome paBHOMEpHO 3apsHKEHHOM OECKOHEUHOU mitockocTH. KapTuHbI
JIMHUH HANPSHKEHHOCTH 9TUX ITOJIEH U SKBUIIOTCHLIUAIBHBIX IIOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CJIOBHE PAaBHOBECHS 3aps110B.

JIM3IIEKTPUKH B DJIEKTPOCTaTUYECKOM I0JIe. JIManeKTpuyecKas IpOHULIAEMOCTh BEILIECTBA.

Konznencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOPA.

[TapannensHoe coenMHEHNE KOHAEHCATOPOB. [locnenoBaTebHOE COEAMHEHNE KOHIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

JIBM>KeHME 3apsKEHHON 4aCTULBI B OAHOPOJHOM IEKTPUYECKOM II0JIE.

TexHnueckue ycTpoWcTBA M TEXHOJOIMYECKHE IPOLECCHI: 3JIEKTPOCKON, 3JIEKTPOMETP,
UIEKTPOCTaTUYECKas  3alllUTa, 3a3eMJIEHHE  BJIEKTPOIpPUOOPOB,  KOHJEHCATOpPbI, T'€HepaTop
Ban ne ['paada.

Jlemoncmpayuu.

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

DNEKTPUUYECKOE 110JI€ 3apsSKEHHBIX IIAPUKOB.

DNEKTPUUECKOE M0JI€ IBYX 3aPSKEHHBIX IJIACTHH.

Mogens 3nekTpocTaTuueckoro reueparopa (Ban ne I'paada).

[IpoBOHMKY B 2IEKTPUIECKOM IIOJIE.

DnexTpocTaTUdecKas 3aluTa.

YCTpoiCTBO M IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTD JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IUIOAAMW IUIACTUH, PAacCTOSHUS
MEXIYy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus EKTPUYECKOTO OIS 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psKka KOHAEHCATopa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, 1ab6opamoprvie pabomul, NPAKMUKyM.

OneHka cul B3aUMOJEHCTBHS 3apsSKEHHBIX Tell.

HaOmronenue mnpeBpalieHusi SHEPruM 3apsDKEHHOIO KOHJIEHCATopa B HHEPIUI0 M3IY4EHUS
CBETOAMO/1A.

N3ydyeHne nporekaHus TOKa B LIETIH, COJEPKaIed KOHAEHCATOP.

Pacnipenenenne pa3sHOCTH TOTEHIHMAIOB (HAMPSHKEHHUsSI) TIPHU TOCIEAOBATEIIHHOM COSIUHEHUN
KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. IlocTOSIHHBIN 31eKTPUYECKHUH TOK.

Cwuta Toka. ITocTOSAHHBIN TOK.

VYcnoBus CyliecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUUYECKOro Toka. Mcrounuku toka. Hampspkenne
Uun3dJIC E.

3akoH OMa Uit y4acTKa LETH.

DNEeKTPUUECKOE COMPOTUBIEHUE. 3aBUCUMOCTh CONPOTUBJIEHHS] OJHOPOJHOTO MPOBOJHUKA OT
€ro JJIMHBI U TUIOIIAU TIONIEPEUHOr0 CEUEHUS. Y IENbHOE CONTPOTUBIIEHUE BELLIECTBA.

[locnenoBarenpHOE, mMapauleIbHOE, CMENIAHHOE  COEQUHEHWE IPOBOJHUKOB.  Pacuér
pa3BeTBIEHHBIX eKTpuueckux uenei. [lpasuna Kupxroga.

Pa6ora anekrpuyeckoro Toka. 3akoH Jxoyns—Jlenna.

MOIHOCTb 3IEKTPUUYECKOTO TOKA. TemIoBas MOLHOCTD, BbIIEIAEMAas HA PE3UCTOPE.

OJIC u BHyTpeHHEE CONPOTHBJICHUE WMCTOYHHKA TOKA. 3akoH OMa IjIs MOJHOM (3aMKHYTOM)
ANEKTPUYECKON Lienu. MOIIHOCTh UCTOYHMKA TOKa. KOpoTKO€e 3aMbIKaHuE.



KonneHncarop B 1ienu moCTOSSHHOTO TOKA.

TexHuueckue yCTpONHCTBA M TEXHOJOTMUYECKHE MPOLECCHl: aMIEPMETpP, BOJBTMETP, PEOCTar,
CYETUHK JIEKTPUUECKOU SHEPTUH.

Jlemoncmpayuu.

N3mepenue cuiibl TOKa U HapsHKEHMS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA OT HAIPSKEHUS Il pe3UCTOpa, JaMIlbl HAaKaJMBaHUS U
CBETOAMO/1A.

3aBUCUMOCTh  CONPOTUBIICHUS [WJIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOHIAJH
MONIEPEYHOI0 CEYEHUSI U MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIIPOTUBIICHUS IPU TOCTOSTHHOM HAIPSKEHUU.

[Ipamoe  um3mepenune  DOJIC.  KopoTkoe  3aMblkaHUE  TrajJbBaHUYECKOTO  AJIEMEHTA
Y OIICHKA BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0OsI coeTMHEHUsT ICTOYHUKOB Toka, DJIC OGaTapeid.

UccnegoBanue pa3sHOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMHM MCTOYHHMKA TOKA OT CHUJIBI TOKa B
LIETIH.

Yuenuueckuii sxcnepumenm, 1a6opamoprvie pabomul, NPAKMUKYM.

HccnenoBanue CMEMIaHHOTO COEMHEHHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoOTUBIECHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSHKEHUS AJI JIaMITbl HAKaJIUBaHUS.

VYBenuueHue npejena u3MepeHust amrnepMmerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETrO CONPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanue  3aBucumoctu  DJIC  raJibBaHUYECKOTO  dBJEMEHTa  OT  BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY IMOJIOCAMHM MCTOYHHMKA TOKA OT CHJIBI TOKa B
LIETIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HONW MOIIIHOCTHA UCTOYHHMKA TOKA OT CHUJIBI TOKA.

Tema 3. Toxku B pa3jIM4HBIX cpeaax.

DneKkTpruyeckasi MPOBOJUMOCTh Pa3IUYHBIX BEIIECTB. DJIEKTPOHHAS] MPOBOJUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpUYeCKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[MonynpoBonuuku. CoOCcTBEHHAs: U MPUMECHAs! MPOBOAMMOCTH MOIYIPOBOAHUKOB. CBOHCTBA p—
n-nepexoja. [loaynpoBoJHUKOBBIE TPUOOPHI.

DNEKTPUYECKHUI TOK B AJIEKTPOIUTAX. DIEKTPOIUTHYECKAs AUCCOUUALNS. DIEKTPOIN3. 3aKOHbI
@apazes U1 HIEKTPOIU3A.

DOnektpruyeckuii ToK B razax. CaMOCTOSTENbHBIM M HECAMOCTOSATEIbHBIN pa3psn. Paznuunble
THIIBI CAMOCTOSATENBHOIO pa3psaa. Monuus. [1nazma.

TexHrueckue ycTpoHCTBAa M MPAKTUUECKOE NMPUMEHEHHE: Ta30pa3psAHbIe JIAMIIbI, 3JIEKTPOHHO-
nmydeBas TpyOKa, TMOJYNPOBOJAHUKOBBIE MPUOOPHI: THUOA, TpPaH3UCTOpP, (OTOIMOMA, CBETOAHMO/I,
rajibBaHuKa, papUHUPOBAHUE MEJIU, BHIIJIAaBKA aTIOMUHUS, YIEKTPOHHAS MUKPOCKOTIHSL.

Jlemoncmpayuu.

3aBUCHMOCTb CONPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3JEKTPOIUTOB.

3akoHbI 2nekTponnsza Dapases.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

CpaBHeHME MPOBOAUMOCTH METAJIJIOB M OJTYIIPOBOJHUKOB.

OHOCTOPOHHSIST TPOBOIUMOCTH JHOIA.

Yuenuueckuii sxcnepumenm, 1a6opamoprvie pabomul, NPAKMUKyM.

Hab6mronenune snexrposnusa.

N3mepenue 3apsaa 0JHOBAIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COTTPOTHBIICHHS TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOA.

Pu3nyecKuil MPAKTHKYM

Croco05n1 W3MEpPEHUs (buzmgecKux BEJIMYNH C HMCMIOJIb30BaHUEM aHAJIOTOBBIX
U IUQPPOBBIX H3MEPHUTETHHBIX MPUOOPOB UM KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MEPEHHH Ppu3nuecknx BeanyuH. O1ieHKa IPaHMI] MOTPEITHOCTEH.



[IpoBeneHne KOCBEHHBIX HM3MEPECHUN, HCCICNOBAHUN 3aBUCHMOCTEH (DM3MUECKUX BEITUYHH,
IpOBEpKa TMPEUIOKEHHBIX TUnoTe3 (BbIOOp M3 paboOT, OMHMCAHHBIX B TEMAaTHUECKUX pa3zaenax
«YYeHUUYECKHI SKCIIEPUMEHT, JITA0OPATOPHBIC PAOOTHI, MPAKTUKYM).

MexnpeamerHblie CBA3U

N3yuenne «kypca ¢usukm yriyonéaHoro ypoBHs B 10 kjmacce  OCYIIECTBISETCS
C yu€TOM COJAEP)KATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OMOJIOTUH, XMMUH,
reorpaduu U TEXHOJIOTUH.

Mesicnpeomemusvie NOHAMUSA, C8A3AHHbIE C U3YUEHUEM MemO008 HAYYHO20 NO3HAHUsA: SBIICHHUE,
Hay4yHbI (akT, TUnoTe3a, (pusmyeckas BEIUMYMHA, 3aKOH, TEOpHUs, HAONIOJEHHE, SKCIEPUMEHT,
MOJIETUPOBAaHUE, MOJIE€Ib, HU3MEPEHHE, IOIPEUIHOCTH W3MEpPEHUHN, HW3MEPHUTENbHbIE NPUOOPHI,
nudposas 1abopaTopus.

Mamemamuxa: Pemenne cucremsl ypaBHeHui. JIuneitnas ¢yHkuus, napadona, runepOoia, ux
rpadukun M cBoiicTBa. TpuroHoMmerpuueckue (GyHKIMU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpHI U MX MPOEKLMH HA OCU KOOPAMHAT, CII0KEHUE
BEKTOPOB.

Buonoeusn: mexannueckoe ABMKEHHUE B )KUBOH npupoae, aiuddysus, ocMoc, TEII00OMEH KHUBBIX
OpPraHU3MOB, TEIIOBOE 3arps3HEHHUE OKPY’KAIOLIEH cpenbl, yTUiIn3alus OMOOpPraHuYecKoro TOILIUBA
IUTsL BEIPAOOTKHU «TETUIOBOW» M AJIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSDKEHUE M KAIIMJUIIPHBIEC SIBICHUS
B IIPUPO/IC, DIIEKTPUUECKHE SABIICHUS B JKUBOU MIPUPO/JIE.

Xumus: JUCKPETHOE CTPOECHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHasi Macca, MOJy4YeHHe HaHOMAaTepUajoB, TEIUJIOBBIE CBOMCTBA TBEPIBIX TEN, KXUAKOCTEH U
ra3oB, JKUJKUE KPHUCTAJUIbI, SJIEKTPUUYECKUE CBOMCTBA METAJJIOB, 3JIEKTPOJIMTUYECKAsT AMCCOLMALIMS,
rajibBaHUKa, FMEKTPOHHAS] MUKPOCKOTIHSI.

T'eoepaghus: BaxxHOCTh BO3yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeusn: mnpeoOpa3zoBaHUE [BIKEHUN C HCIOJNB30BAHHMEM MEXaHH3MOB, Y4ET CyXOro H
KHUJIKOTO TPEHHUS B TE€XHUKE, CTATUUECKHE KOHCTPYKIHMH (KPOHIITEHH, pemeTdaThie KOHCTPYKIUH),
MCIOJIb30BaHNE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHUKE (THPOCKOI, BOJOMET U APYTUe), IBUTATEIb
BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBOW XOJIOIWJIBHUK, KOHAWIIMOHEDP, TEXHOJIOTUH
MOJIyYE€HUsI COBPEMEHHBIX MAaTepualioB, B TOM 4YHCJIE€ HAHOMATEpUaJOB, M HAHOTEXHOJOTHH,
NEKTPOCTaTUYECKAss  3alluTa,  3a3eMJICHHE  3JIEKTpOnpuOOpOB,  Ta30paspsiAHbIE  JIAMIIbI,
MIOJTYITPOBOJIHUKOBBIE MPUOOPBI, FaJIbBaHHUKA.

Conep:xanue o0yuyenus B 11 kinacce.
PA3JIEJI 4. DJIEKTPOIMHAMMUKA.

Tema 4. MaruuTHoe noJie.

B3aumoneincTBue MOCTOSHHBIX MAarHUTOB M NPOBOJHHMKOB ¢ TOKOM. MarautHoe mnoise. Bextop
MarHuTHOM MHAYKIMH. [[puHIMI Cynepno3suuuy MarHuTHBIX Mosiel. JIMHuM MarHUTHOM MHIYKIIUH.

MarautHoe  mojse  IPOBOAHMKA € TOKOM  (IIpAMOro  NPOBOJHMKA,  KaTyLIKU
U KpyroBoro Butka). OnsIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb.

Cuna Jlopenna, e€ HampaBieHHE U MOIYJb. J[BHkKeHUE 3apsyKEHHOW YacTULbI B OJHOPOAHOM
MarHuTHoOM nose. Pabora cuinsl Jlopenna.

MaruutHoe nose B BeuiectBe. deppoMarHeTHky, napa- U JuaMarHeTUKH.

TexHnuyeckue ycTpoicTBa U TEXHOJOTUYECKUE MTPOLIECCHl: TPUMEHEHUE TIOCTOSIHHBIX MAarHUTOB,
AJNIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP, 3JEKTpPOJABUTaTeNb SKOOM, YCKOPUTENN 3JIEMEHTapHbIX
YaCTHULI.

Jlemoncmpayuu.

KapTtuna nuHMIA MHIYKIIMM MarHUTHOTO IOJIS TOJIOCOBOTO M MOAKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB.

Kaptuna nuHUN MarHMTHON WHAYKLUMHU IOJIA JUIMHHOTO IPSIMOTO NPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MMPOBOJHHUKA, KATYIIKU C TOKOM.

B3aumopeicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JencrtBue cuisl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HabntoneHnue nBuxkeHus MydKa 3J1€KTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMN NeHCTBUS IEKTPOU3MEPUTELHOTO TPUOOPa MAarHUTOAIEKTPHUECKON CHCTEMBI.



Yuenuueckuii sxcnepumenm, 1a6opamoprvie pabomul, NPAKMUKyM.

HccnenoBanne MarHUTHOTO MOJISE TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnenoBanue 1eiCTBUSA OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3smepenne cuinbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpenenieHne MarHUTHON MHAYKIIMM HA OCHOBE U3MEPEHMS CHIIBI AMITepa.

Tema 5. DnekTpoMarHuTHAs HHAYKLHS.

SBnenne snekTpoMarHUTHOM uWHAYyKHUU. [loTok BekTopa MarHuTHOW wuHAYKIUK. C
MHAYKIMU. 3aKOH 3JIeKTpoMarHUTHOM uHAykuuu @apanes. BuxpeBoe snexrpuueckoe mnone. Toku
dyko.

O/1C uHAYKIMU B IPOBOAHMKE, IBUKYILIEMCS B OJJHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NunyktuBHOCTh. Karymika MHAYKTMBHOCTM B LENHM IIOCTOSHHOIO TOKa. SIBineHue
camouHaykiuu. JIC caMOUMHAYKIIUH.

OHeprus MarHUTHOTO MOJISI KaTYUIKU C TOKOM.

DNIEeKTPOMarHuTHOE IOJIE.

TexHnueckue yCTpoilcTBa M TEXHOJIOTMYECKHE IPOLECChl: MHIYKIMOHHAs I€4b, COJEHOWUJ,
3allUTa OT JIEKTPU3ALUH TEJI IIPU ABUKECHUU B MArHUTHOM I10JI€ 3€MJIU.

Jlemoncmpayuu.

Habmtoienue siBiaeHus! 3J€KTPOMAarHUTHOM MHTYKITUH.

Uccnenosanue 3aBucumoctu J/1C HHAYKIIUY OT CKOPOCTU U3MEHEHUSI MarHUTHOT'O MOTOKA.

IIpaBuio Jlenua.

[Tagenre MarauTa B aIIOMUHUEBOW (MeIHOM) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMN OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomwl, NPAKMUKYM.

HccnenoBanue siBeHUS AIEKTPOMarHUTHOM HHIYKIIUH.

OrnpeneneHne HHIYKIUA BUXPEBOI'O MArHUTHOTO TOJIA.

WccnenoBanue siBIeHNUS CAMOMHTYKIUH.

COopka MozieH 3IeKTPOMarHuTHOT'O TeHepaTopa.

PA3JIEJI 5. KOJIEBAHUSA U BOJIHBI.

Tema 1. Mexanuveckue KoJjie0aHus.

Konebarenbnas cuctema. CB0OOAHBIE KOJIEOAHMUS.

I'apmonnueckue koneOanus. KuHemarnueckoe M JUHAMHUYECKOE OMMCAHUE. DHEPreTHYECKOoe
onMcaHue (3aKOH COXpaHEHUS MEXaHWYeCKOM »SHepruu). BpIBOJ JWHAMUYECKOrO ONUCAHUS
rapMOHUYECKUX KOJeOaHUH U3 UX SHEPTeTHYECKOro U KUHEMAaTUYeCKOTrO OMUCaHMUS.

Amvmmutyna v ¢aza koneOaHuid. CBsI3p aMIUIMTYAbl KOJ€OaHUN HCXOJHOW BEJIUYUHBI C
aMIUTUTY/IaMU KoJieOaHul €€ CKOPOCTH U YyCKOPEHUSI.

Ilepuon u wacrora kosebanuil. [lepron ManbiX CBOOOAHBIX KOJNEOAHWH MaTEMaTHYECKOTO
MasTHUKa. [lepuos cBOOOAHBIX KOJIEOaHUH NPYKUHHOTO MAasTHUKA.

[TonsTe o 3aryxawoomux kojebaHusx. BoiHyxkneHHble KoneOanus. Pe3onanc. Pe3onaHcHas
KpuBas. BnusiHue 3aTyxaHus Ha BUJI pe30HAHCHOU KpUBOM. ABTOKOJICOaHUS.

TexHuueckue yCTpOHCTBA M TEXHOJOTHYECKHE IMPOLIECCHl: METPOHOM, 4Yachl, Kadeld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuce KoJaebaTeIbHOTO ABHKEHHUS.

Habioienne He3aBUCHMOCTH MEpHOJia MaJIbIX KoJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyXaroolMX KojleOaHWH M 3aBHCHMOCTH TEpuoJia CBOOOJIHBIX KOJIEOAaHUH OT
COIPOTHBIICHUS.

HccnenoBanne KonebaHUM TIpy3a Ha MAacCHUBHOM TpyKHMHE C 1enblo  (OpMHpPOBAHUS
Mpe/icTaBiIeHU 00 uaealbHON MOJENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEeHHUs PHEPTUH NPH KoJIeOaHUX rpy3a Ha MPY>KUHE.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomuwl, NPAKMUKYM.

N3mepenue neproaa cBOOOIHBIX KoJeOaHUH HUTSIHOTO U MIPYKUHHOT'O MasiTHUKOB.



W3yueHne 3aKOHOB JBM)KEHUS TeJla B X0JIe KoJeOaHui Ha yIIpyroM MojBece.

N3ydyeHne BUKEHHSI HUTSHOTO MasTHHUKA.

IIpeoOpa3oBaHue 3HEPruM B MPY>KNHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/AbI 3aTYXaIOUINX KOJICOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Tema 2. D1eKTPOMArHUTHBIE KOJIeOAHMS.

Konebarenbubiit  koHTyp. CBOOOJIHBIE 3JIEKTPOMArHUTHbIE KoJe0aHHS B  MJCAIBHOM
kojeOaTenbHOM KoHType. @Popmyna Tomcona. CBs3p aMIUIMTYAbl 3apsja KOHJEHcAaTropa c
aMIUTUTY/I0H CUJIbI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUHU B UACAIBLHOM KOJI€0aTeIbHOM KOHTYPE.

3aryxaromue 3J1eKTPOMarHuTHbIe KosieOaHus. BeIHyKIeHHbIE 3JIEKTpPOMarHuTHbIE KOJIeOaHMs..

IlepemenHbIll TOK. MOLTHOCTh NEPEMEHHOIO TOKA. AMIUIMTYJHOE U JICHCTBYIOIIEE 3HAUECHUE
CHJIBI TOKA U HAINPSDKEHUS NPH pa3InYHON (OopMe 3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.

CuHycouganbHbIil nepeMeHHbIH TOK. Pe3ucTop, KOHIEHCAaTOp M KaTyllKa WHAYKTUBHOCTH B
L[ENIY CUHYCOMJIAJIbBHOI'O IIEPEMEHHOTI0 TOKA. Pe30HaHC TOKOB. Pe3oHaHc HanpsKeHUH.

Wneanbubiii  Tpancpopmarop. IIpomsBoacTBo, mepenaya u HOTPEOICHUE DIIEKTPHUECKOU
JHEPIuHu.

DKOJIOTUYECKHE PUCKM TpU IPOU3BOJACTBE AJIeKTpo3Hepruu. KynbTypa wucnonb3zoBaHUs
JIEKTPO3HEPIUH B ITIOBCEIHEBHOM JKU3HH.

TexHu4eckue ycTpoMCTBa M TEXHOJOTMYECKHE IPOLECCHI: MIEKTPUYECKUN 3BOHOK, T'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU IEKTporepeay.

Jlemoncmpayuu.

CB00O/IHBIE JIEKTPOMArHUTHbBIE KOJIeOaHMs.

3aBUCUMOCTB 4aCTOThI CBOOOIHBIX KOJIEOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusuiorpaMMel 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOMKX JIEKTPOMArHUTHBIX KOJICOAHHIA.

Mozenb 21eKTpOMarHUTHOIO TeHepaTopa.

BrIHYX1eHHBIE CHHYCOHIATbHBIE KOJICOaHMUS.

Pesucrop, karylika HHIYKTUBHOCTH U KOHJIEHCATOP B LM IEPEMEHHOIO TOKA.

Pesonanc npu mnocnenoBaTeIbHOM COEQUHEHUM PE3UCTOpa, KAaTyIIKH WHIYKTUBHOCTH H
KOHJIEHCATOopa.

Y CeTpoiCTBO U MPUHITUIL ACHCTBUS TpaHchopmaTopa.

Mozens TMHUY 3JIEKTPONIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul, NPaKmMuKyM.

N3yuenue tpanchopmaropa.

HccnenoBanne IEpeMEHHOrO0 TOKa 4Yepe3 IOCIEN0BATEIBbHO COEAUHEHHBIE KOHJIEHCATOp,
KaTyILIKy U PE3UCTOP.

HabuntoieHne 351eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH NEPEMEHHOTO TOKA.

Tema 3. Mexanu4eckue H 3JIeKTPOMATHUTHBIE BOJIHBI.

MexaHuuecknue BOJIHBI, YCJIOBHA MX pacnpocTpaHeHus. IlomepedHble M MpoAOIbHBIE BOJHBI.
[lepron, ckopocTh pacnpocTpaHeHUsI U JJIMHA BOJHBL. CBONCTBA MEXaHWYECKUX BOJIH: OTpa)Ke€HHE,
npejaoMiIeHue, nHTephepeHus U AudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymMoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

ONEeKTPOMarHuTHBIE BOJIHBL. Y CIIOBUS M3JIyYEHHs DIIEKTPOMATHUTHBIX BOJIH. B3anmnHas

OpHEHTAIINS BEKTOPOB E E: s AIIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTpa)KE€HHE, NMPEIOMIICHHE, MOJIIpU3alus, HHTepdepeHns
U AUQpaKius.

[Ikana 3eKTpoMarHuTHHIX BOJIH. [IpMeHeHe 3IeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHOMIIBI pauOCBA3M U TENEBUACHUS. Paaronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHudeckue ycTpoHWCTBa M IMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE HMHCTPYMEHTHI, pajaap,
panuonpuéMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBU-neus, yapTpa3ByKkoBas TUarHOCTUKA B TEXHHKE
1 MEJUILMHE.

Jlemoncmpayuu.

OO0pa3oBaHue U paclpoCTPaHEHHUE MONEPEYHBIX U MPOJOIbHBIX BOJIH.



Konebimomeecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habntonenue otpakeHrs U IpeoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu u U pakiini MEXaHHIECKUX BOJIH.

AKYCTUYECKUH PE30HAHC.

CBolicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

Habutoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMi.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHHE, MPEOMIICHUE, MOJSpU3aLus,
mudpaknus, nHTepdepeHIus.

Oo6HapykeHne HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3TYICHHIA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomuvl, NPAKMUKYM.

N3ydeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHUs1 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. OnTuka.

[IpsmonuHeliHOEe pacnpocTpaHeHHWE cBeTa B OJHOpoAHOW cpenme. Jlyd cBera. TodeuHsblit
HMCTOYHHK CBETA.

Otpaxxenue CBeTa. 3aKOoHbI OTpaKeHUS CBETA. [Toctpoenue n300pakeHUI
B TUIOCKOM 3epkaiie. Cdepuueckue 3epkaa.

[Ipenomiienne cBera. 3akOHBI MpenoOMIIeHUsI cBeTa. AOCONIOTHBIN IMOKa3areiab MPETOMICHUS.
OTtHocuTeNnbHBIN MTOKa3aTesb npenomiieHus. [IoCTOSHCTBO YacTOThI CBETa U COOTHOILIEHUE JIMH BOJIH
IIPU NIEPEX0A€ MOHOXPOMATUYECKOTO CBETA YEPE3 IPAaHHUILY pa3zeiia JBYX ONTUYECKHUX CPEl.

Xon nmyueit B mpu3me. ucnepcus ceera. CiioxxHBbIN coctaB Oenoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi noaHOoro BHyTPEHHETO OTPaKEHHUS.

Cobuparone u pacceuBarolue JuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOSHHE M ONTHYECKAs
CHJIa TOHKOW JIMH3Bl. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOH chepuueckoi IMH3BI OT €€
r€OMETPUU U OTHOCUTENILHOTO IOKA3aTesl IPEIOMIICHUS.

dopmyiia TOHKOH JMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox nyda, NPOIIEIIIEr0o JUH3Y IOJ MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ONTHUYECKOW OCH.
[Toctpoenne n300pakeHU TOUKH U OTpe3Ka MPSMOM B COOMPAIOLIUX U PACCEUBAIOIIUX JTMH3aX U UX
CUCTEMaX.

OnTuueckue mpubopsl. Pazpemarorias ciocoOHOCTh. ['11a3 Kak onTU4eckas cucrtema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. MHTepdepenius cBera. KorepeHTHbIE MCTOYHHMKH. Y CIOBUS HAONIOICHUS
MaKCUMyMOB U MHUHHUMYMOB B HHTEP(PEPEHIIMOHHOW KApTHUHE OT JABYX KOTEPEHTHBIX HWCTOYHHKOB.
[Ipumeps! Ki1acCHYecCKUX UHTEPPEPEHIINOHHBIX CXEM.

Hudpaxius ceera. udpakiuonHas pemérka. YcioBue HaOMIOACHUS TJAaBHBIX MAaKCUMYMOB
MIPH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTporcTBa U TEXHOJIOTUYECKUE MPOIECCHI: OUKH, JIyla, MeprucKon, ¢poToanmnapar,
MHUKPOCKOTI, TIPOEKIIMOHHBIN ammapar, MpOCBETICHUE ONTUKH, BOJIOKOHHAS ONTHKA, MU(paKIIMOHHAS
peleTKa.

Jlemoncmpayuu.

3aKOHBI OTpaKEHUS CBETA.

WccnenoBanue npenomieHus CBeTa.

Habmtoienne moaHOro BHYTpEHHEro oTpakeHus. MoJienb CBeTOBOIa.

HccnenoBanme  XoJa  CBETOBBIX  IYYKOB  4Yepe3  IJIOCKOMAPAJICNbHYI  IJIACTHHY
U TIPpU3MY.

HccnenoBanue cBONCTB U300paKeHH B TMH3aX.

Mopenu MUKpOCKoOMa, TEJIECKOIA.

Hab6mronenue nntepdepeHimm ceera.

HaOmroieHre BETOB TOHKUX IUIEHOK.

Hab6mronenue qudpakiunm cera.

W3yuenne quppakinOHHON PEIIETKH.

Habmonenne nudpakiinoHHOTO CIIEKTpa.

Habmtonenue nucnepcuu cBeta.

Habmonenue nonsipusanuu cBera.

[IpuMeHeHue noAsIPOUI0B AJII U3YUYEHUSI MEXaHUUECKUX HAIPSKEHUMN.



Yuenuueckuii sxcnepumenm, 1a6opamoprvie pabomul, NPAKMUKyM.

N3mepenue nokasaresns nIpeaoMIIEHUs CTEKIIA.

Hccnenoanue 3aBucuMOoCTH (POKYCHOTO pacCTOSIHUS OT BEllecTBa (Ha MpUMEPE KUAKUX JIHH3).

W3mepenne pOKyCHOTO pacCTOSIHHSI PACCEUBAIOIINX JIUH3.

[Tonydyenue n300pakeHus B CUCTEME U3 TNIOCKOTO 3€pKalia U JINH3HI.

[Tony4yenue n300pakeHNs B CHCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHue T€IeCKOMMYECKUX CUCTEM.

Habmronenune nudpakuuu, nHTEp)EpeHINN 1 MOISPU3aLUU CBETA.

N3yuenune nossipusanuu cBeTa, OTPAXKEHHOTO OT MIOBEPXHOCTH AUAJIEKTPUKA.

N3yuenne naTepdepeHIn Ja3epHOro N3TYYCHUS Ha IBYX LIETAX.

Habmonenue nucnepcuu.

Habmonenue u uccnenoBanue 1upakiimOHHOTO CIIEKTpA.

N3mepenne 1imHbI CBETOBOM BOJIHBI.

[Tonmy4yenue cniekTpa U3JIy4eHHUs CBETOAMOA IPHU MOMOIIH AU(DPAKIIMOHHON PEIIETKY.

PA3JIEJI 6. OCHOBBI CHEIITUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHM.

I'paHuubl IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. IlocrynaTtsl crenuanbHONM Teopuu
OTHOCHUTEIIHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW uHTepBal. [IpeoOpa3zoBanus JlopeHma. YcioBrue NPUYMHHOCTH.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJICHHE BPEMEHH U COKPALLEHUE JJIUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13b Macchl € HEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSL.

TexHuueckue ycTpoiicTBa M TEXHOJOIMYECKHE IIPOLIECCHI: CHYTHUKOBBIE IPUEMHUKH,
YCKOPUTEIIN 3apsKEHHBIX YACTHIL.

Vuenuueckuii s3xcnepumenm, 1a60pamoprvie pabomul, NPAKMUKYM.

OmnpeneneHre HMITyJIbca W SHEPTUU PENATUBUCTCKUX dYacTull (o QororpadusiM TPEeKOB
3apsKEHHBIX YACTHUI] B MArHUTHOM IIOJIE).

PA3JAEJI 7. KBAHTOBAS ®U3UKA.

Tema 1. KopnyckyJ/isipHO-BOJHOBOM 1yaJIM3M.

PaBHOBecHOe TerioBoe u3NydeHHE (M3JIydeHue abCONMIOTHO YEPHOTO Tena). 3aKOH CMEIEHUs
Buna. ['unoresa I[1nanka o kBaHTax.

@DOTOHBL. DHEPrUsl U UMITYJIbC (POTOHA.

®oroaddexr. OnbiTel A.I'. CroneroBa. 3akoHbl (oTodddexra. YpaBHeHue DUHIITEHHA A
¢doroaddexra. «KpacHas rpanuna» porosddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, JIaBJIEHWE CBETa Ha aOCOJIFOTHO TOTJIOMIAONIYIO U a0COJIFOTHO
oTpaxkarotyro nosepxHocts). OnbrTel [1.H. Jlebenena.

Bonnogsie cBoiicTBa yactuil. Bomnsl ge bpoitns. yiuna Bonusl ne bpoitnst u pazmepsl oomactu
JIOKAJM3alMK JABWXKYyIIelcs yacTulpl. KopmyckynsipHo-BoaHOBOM ayanu3Mm. Judpakius 351eKTpoHOB
Ha KpUCTaJUIaX.

Crnenuduxa n3mepenuit B Mukpomupe. CooTHoleHus: HeonpeaenéHuoctel I eiizendepra.

TexHuueckue yCTpPONHCTBA M TEXHOJOTMYECKUE MPOILECCH: CHEKTPOMETP, (OTOIIEMEHT,
($oToaTUMK, TYHHEIBHBI MUKPOCKOII, COJIHEYHasi 6aTapesi, CBETOAUO/I.

Jlemoncmpayuu.

®oTo3dPeKT Ha YCTaHOBKE C IIMHKOBOM IITACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO (oTOdPeKTa.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeToauOI.

Conneunas Gartapes.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomwl, NPAKMUKYM.

HccnenoBanue poropesucropa.

N3mepenne nocrosinaol [1nanka Ha ocHOBe rccnenoBanus Gororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HAIPSIKEHMUSL.

Tema 2. ®u3uka aroma.

OmnbITH IO MCCTIeI0OBaHUIO CTpOoeHUs aToMa. [Tnanetapnas Mmozens aroma Pezepdopra.

[Toctynater bopa. M3nyuenue u moromieHue (OTOHOB MPHU MEPEX0JIe aToMa C OJHOTO YPOBHS
SHEPruM Ha JPYToil.

Bupel cniektpoB. CrieKTp YpOBHEHM SHEPTUM aToMa BOJOPO/IA.

CroHTaHHOE U BBIHYXKJEHHOE U3JTyueHue cBerta. Jlazep.



TexHudeckue  ycTpoMCTBA UM TEXHOJIOTMYECKHE  IIPOLIECCBHL:  CIIEKTPAJIBHBIA  aHAIWU3
(cnexTpockomn), J1a3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopna.

Hab6mronenne nuHeHvaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOLIUX YACTHULL.

OrnpenenieHne JIMHBI BOJIHBI JJA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuii s3xcnepumenm, 1a60pamoprvie pabomul, NPAKMUKYM.

Hal6mronenue nuHeHvyaToro criekTpa.

HccnenoBanue crekTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA WU H3MEPEHUE MOCTOSIHHON
PunGepra.

Tema 3. ®u3uKa AaTOMHOIO AAPA U JIeMEHTAPHBIX YACTHIL.

Hyknonnas monens sigpa I'eizenOepra—MBanenko. 3apsinm sapa. MaccoBoe Yuciao sjpa.
H3oTomsI.

PannoaktuBHOCTh. Aunbda-pacman. OJIEKTPOHHBIH W TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIy4yEHUeE.

3akOH paauMoakTUBHOrO pacnaga. PanumoaktuBHble wu30TOnbl B mpupoge. (CBoicTBa
MOHM3HPYIOUIETO M3IIyueHUs. BiusHue paginoakTHBHOCTH Ha JKUBBIC OpraHu3Mbl. EcTecTBeHHBIN (oH
n3inydyenus. Jlozumerpus.

DHeprus cBA3M HYKJIOHOB B sipe. SnepHble cuibl. JledekT maccsl siipa.

Snepusie peakiuu. Jlenenue u cuntes sanep. SAnepHsie peakTopsl. [IpoGnemsl yrpasisieMoro
TEPMOSAIEPHOIO CUHTE3a. DKOJIOTUYECKUE aCIIEKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

Meroabl perucTpaluuy U UCCIEI0BAHMS JIEMEHTAPHBIX YACTHULL.

@yHIaMEHTANIBHBIE B3aUMOAECUCTBUA. bapuoHbl, Me30HBI W JenToHbl. lIpencraBienune o
CranpaptHoil Mmojenu. KBapk-riirooHHas MOJIEIb aJpOHOB.

®dusuka 3a npenenamu CrannapTHod Mojenu. TéMHast MaTepust U TEMHAsi SHEPTUSL.

EnunctBO dusznueckoil KapTUHBI MUpAa.

TexHuueckue ycTpolcTBa M TEXHOJIOTMYECKHE IIPOLIECCHl: JI03UMETp, Kamepa BubcoHa,
SJIEPHBIN PEeaKToOpP, TEPMOSICPHBIN peakTop, aToMHasi 60MOa, MArHUTHO-PE30HAHCHAs! TOMOTpadusl.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomul, NPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

WccnenoBanue paanoakTUBHOTO (hOHA C MCIIOJIB30BAaHUEM JI03UMETPA.

W3yuenue normnomieHus 0eTa-4yacTULl aTFOMUHUEM.

PA3JIEJ 8. OJIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKMU.

Oranel pa3BuUTHSA acTpoHOMMHM. IIpuKiagHOe M MHUPOBO33PEHUECKOE 3HAYEHHE ACTPOHOMHHU.
[IpMeHMOCTh 3aKOHOB (PU3UKHU I 00BSICHEHUS PUPOIbl KOCMUYECKUX OOBEKTOB.

Metoael  acTpOHOMHYECKMX — uccienoBaHuil. COBpPEMEHHBIE  ONTHYECKHE  TEJIECKOIBI,
PaanoTENECKOIIbl, BHEATMOC(EpHasi aCTPOHOMHUS.

Bun 3Bé3aH0r0 HebGa. Co3Besnus, spKue 3BE31bl, IIIAHEThI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounuk sHeprun ComHia U 3BE37.

3BE31pl, X OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpajbHBIA KJIacC — CBETHUMOCTHY.
3BE31pl IVIABHOM MOCIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JIs 3BE3] TJIaBHOU
nocieoBaTelbHOCTU. BHyTpeHHee cTpoenue 38€3/1. CoBpeMEHHbIE NPEACTABIECHUS O TPOUCXOKACHUN
u 3Boronnu CosHIa U 3BE311. DTambl KU3HU 3BE3 .

Mneunsiii [1yte — Hama [anmaktuka. [lonoxxenue m nBmwxkenne Comnna B [Namaktuke. Turbr
rajiakTuk. PanguoranakTuku u kBa3zapsl. UEpHbIE ABIPHI B /Ipax rajJakTUK.

Bcenennas. Paciupenue Beenennoil. 3akon Xa60ma. Paz6eranue ranaktuk. Teopust bonbmioro
B3pbIBa. PennkroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0iaeMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus.

HaGmtonenust 3BE€31HOr0 HebOa HEBOOPY)KEHHBIM TIJIA30M C MCIOJIB30BAaHMEM KOMIIBIOTEPHBIX
MIPUIIOKEHU I JUTSE ornpezeNneHus MTOJIOKEHHUS HeOECHbIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE c03Be3/1Us1 CEBEPHOIO MOMYIIAPUs U SIPKHUE 3BE3/BL.

Hab6mronenus B Teneckon JIyHbI, TUTaHET, TYMAaHHOCTEH ¥ 3BE3THBIX CKOTUICHHIA.

Pu3nyecKuil MPaKTUKYM



CrocoObl  u3MepeHHus ~ (U3MYECKMX  BEJIMYMH  C  HCHOJB30BAHHMEM  AHAJIOTOBBIX
U IU(POBBIX M3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JAaTYUKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TIOIPEIIHOCTU U3MepeHul pusnuecknx BeanduH. OLeHKa IpaHyIl IOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPECHUN, HCCICNOBAHUN 3aBUCHMOCTEH (DM3MUECKUX BEITUYHH,
IIPOBEpKa MpPEJUIOKEHHBIX Tunore3 (BbIOOp M3 pabOT, OMMCAHHBIX B TEMaTHMUYECKUX pa3zenax
«Y4EeHNYEeCKUI IKCTIEPUMEHT, Ta0OpaTOPHBIE PabOTHI, IPAKTHKYM).

OBOBIIAIOIIEE ITOBTOPEHHUE.

O06o0uieHne W cuUCTeMaTH3aIMsl COAEpXKaHUS pa3lenoB Kypca «Mexanuka», «MojexkymspHas
¢buzuka U TEPMOJUHAMUKAY, «QJIEKTPOIUHAMUKAY, «Konebanus
U BONHBD), «OCHOBBI CIELUAIBHON TEOPUH OTHOCHTEIBHOCTH», «KBaHTOBas (u3nka», «JIeMEHTHI
aCTPOHOMMHU U ACTPODUIUKI».

Pomp ¢u3ukum u acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJIOTWYECKOH, COIHATIbHOU
U JTHYECKOM cdepax JesATeIbHOCTH YENOBeKa, pojlb M MeCTO (U3UKM U aCTPOHOMHUH
B COBPEMECHHOM HAay4YHOM KapTMHE MHpA, 3HAYCHUE OIMUCATEIbHOM, CHUCTEMATU3UPYIOLIEH,
OOBSCHUTEIIbHOW M TPOTHOCTHYECKOW (YHKIHUNA (PU3HUECKOW TEOPHH, POJb (PU3UUECKOW TEOPUHU B
(bopMHpOBaHUN MIPEACTABICHUN O (PU3UYECKON KapTHHE MUpPa, MECTO (PU3UYECKON KapTUHBI MUpaA B
00111eM psAZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEJICTABICHUH O IPUPOJE.

Me:xnpenameTHbie CBSI3U

W3yuenne kypca ¢usuku yriyOnéHHoro ypoBHS B 11 Kiacce  ocyliecTBisieTcs
C y4€TOM coOJAepKaTeJIbHbIX MEXIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OMOJIOTMM, XUMUU,
reorpaguu U TEXHOJIOTHH.

Mesicnpeomemuvie noHamus, CéA3AHHbIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUS: SBICHHUE,
Hay4HbIl (akT, rumoresa, (uU3MUecKas BEIUYMHA, 3aKOH, TEOpHs, HAOJIOJEHHE, SKCIEPUMEHT,
MOJIETUPOBAaHUE, MOJI€Jb, HU3MEPEHHE, IOrPEUIHOCTH W3MEpPEHUN, H3MEpPHUTENbHbIE MPUOOPHI,
nudposas maboparopus.

Mamemamuxa: Pemenne cucteMbl ypaBHEHUH. TpuroHomerpuueckue (QGYHKIHH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECCTBO. BEKTOPHI M UX NMPOEKIUN
Ha OCH KOOPJIMHAT, CI0KEHUE BEKTOPOB. [Ipon3BoaHbIe aneMenTapHbIX ¢yHkmid. [Ipusnaku momo0us
TPEYTOJIbHUKOB, ONpeIeeHNE TUIOMAAN INIOCKUX GUryp U 00bEMa Tell.

buonocus: s>nekrpuueckue sBICHUS B KUBOW IpUpOJE, KojeOaTenbHbIE IBUKEHHUS B KUBOU
IIPUPOJE, DKOJOIMYECKUE PHUCKA IPU IPOU3BOACTBE  DIEKTPOIHEPIUHU, DJIEKTPOMATHUTHOE
3arpsI3HEHUE OKPYXKAIOILIEH Cpebl, YIbTPa3ByKOBask IUarHOCTUKA B MEIUIIMHE, ONITUYECKUE SABJICHUS B
YKUBOU IIPUPOJIE.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTANINYECKAsl CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUIMYECKOHN pEIIETKY, CIIEKTPaIbHbBIN aHaAIN3.

l'eocpagpua: MarHUTHbIE TONMIOCA 3€MJIM, 3aJ€KM MArHUTHBIX pPyA, (POTOChEMKa 3E€MHOM
MIOBEPXHOCTH, cercmorpad.

Texnonocusi: TPUMEHEHUE ITOCTOSIHHBIX MAarHUTOB, JJICKTPOMAarHUTOB, SJIEKTPOIBUTATEINb
Slko0u, TeHepaTop MEPEeMEHHOro TOKa, MHIAYKIMOHHAs Iedb, JMHUM DJEKTporepenad,
ANEKTPO/BUraTENb, pajap, paguONpPUEMHUK, TEJIEBU30p, aHTeHHa, TenegoH, CBY-neus,
yIABTPa3ByKOBasi JUarHOCTHKA B TEXHUKE, MPOCKIIMOHHBINA aImapar, BOJOKOHHAs ONTHKA, COJHEYHAs
Oarapesi, ClIyTHUKOBBIE IPUEMHUKH, SJIEPHAs SHEPTeTUKA U SKOJIOTHYECKHUE aCIIEKThI €€ pa3BUTHS.

IInanupyemMble pe3ybTaTbl OCBOCHHSI NPOrpaMMbl IO (PU3MKe HAa YPOBHE CpegHero
001ero ooOpazoBaHus

OcBoenne ydeOHOro mnpenmera «@Pu3MKay Ha YpOBHE cpenHero oOmero o0Opa3oBaHuUs
(yrmyOneHHBId  ypOBEHb) JIOJDKHO  OOECMEYUTh  JIOCTHKEHHE  CIACAYIOIMHUX  JIMYHOCTHBIX,
MeTarpeIMETHBIX U MPEMETHBIX 00pa30BaTENbHBIX PE3yJIbTaTOB.

JInuHOCTHBIE pe3yabTaThl OCBOCHMS y4ueOHOT0 npeamera «Pusuka»
JIOJDKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOLINXCSl PYKOBOJICTBOBATHCS C(POPMUPOBAHHON
BHYTPEHHEN NO3WLHEH JUYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTALMM, MO3UTUBHBIX BHYTPEHHUX
yOeXI€HHH, COOTBETCTBYIOUIMX TPAJAULMOHHBIM IIEHHOCTSAM DPOCCHHCKOTO OOIIecTBa, pacIIupeHne
JKU3HEHHOTO OIIbITA W OMNbITA JEITEIBHOCTH B IPOLECCE pealu3allid OCHOBHBIX HaIlpaBJICHUHN
BOCIIUTATEIbHON JEATENBHOCTH, B TOM UUCIIE B YACTHU:

1) rpax/1aHCKOrO BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTH T'PAXKIAHCKOW MO3UIIMK O00YyYaroIerocsi Kak akTUBHOT'O U OTBETCTBEHHOI'O
4JIeHa POCCUICKOro O0IEeCTBa;



NPUHATHE TPAJAWIIMOHHBIX  OOIICUETOBEYECKUX TYMAHUCTHUYECKUX M JAEMOKPATHYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax TpakJaHCKOro oOOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B IIKOJIE U JETCKO-IOHOIIECKIX OpTaHU3aIUsiIX;

yMEHHE B3aMMOJENCTBOBATh C COLMAIBbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX QYHKIUSAMU U
Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOMN U BOJOHTEPCKOM NEATENbHOCTH;

2) NaTpUOTUYECKOI0 BOCIIUTAHHUS:

c(hOpPMUPOBAHHOCTH POCCUMCKON I'Pa)TaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K rOCYJapCTBEHHBIM CHUMBOJIaM, TOCTH)KEHUSM POCCUHCKUX YUEHBIX B
obJyacTu (PU3UKHA U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSA:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OIIEHMBATh CHTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEUICHUsS, OPHEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U ILIEHHOCTH, B TOM YHCJE B JIEATEIBHOCTH Y4EHOTO; OCO3HAHUE
JMYHOTO BKJIA/1a B TIOCTPOCHUE YCTOHYMBOTO Oy IyIIero;

4) 3CTETUYECKOT0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, IMPHCYILEro
¢busnueckoil Hayke;

5) Tpy10BOT0 BOCITUTAHUS:

UHTEPEC K pa3iMuHbIM cepaM NpodeccuOHANBHON JesTeNbHOCTH, B TOM YHCJE CBS3aHHBIM C
¢u3MKOM W TEXHWKOH, YyMEHHE COBEepIIaTh OCO3HAHHBIM BbIOOp Oynymedl mnpodeccun u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO M CaMOOOpa30BaHHWIO B oOjacTH (QU3MKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 9KOJIOrHMYECKOr0 BOCITUTAHHMS:

chOPMUPOBAHHOCTh ~ SKOJOTMYECKOHM  KyJIbTYphl, OCO3HAaHUE TIJIO0ATBHOTO  XapakTepa
9KOJIOTMUECKUX MPOOIIEM;

IUTAHUPOBAHUE M OCYIIECTBICHUE ACHCTBHI B OKPYXKAIOLICH cpelie Ha OCHOBE 3HAHUS Iieseil
YCTOMUYMBOTO Pa3BUTHS YETIOBEYECTBA;

Pacipenue ombiTa NeATETHHOCTH SKOJIOTHYECKON HAIMpPaBICHHOCTH HAa OCHOBE HMEIOIIMXCS
3HaHUU 1O (pU3HKe;

7) IEHHOCTH HAYYHOTO MMO3HAHUSL:

Cc(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(busznuecKoil HayKu;

OCO3HaHME IEHHOCTH HAy4YHOH JEATENbHOCTH, TOTOBHOCTH B TIpoIlecce H3yUeHHsS (QHU3UKU
OCYIIECTBISATh MPOEKTHYIO M UCCIIEIOBATENBCKYIO MESTENIbHOCTh HHIMBUYATbHO U B TPYIIIIE.

B mpormecce AOCTIKEHHSI TUYHOCTHBIX PE3YJIbTATOB OCBOSHHS IMPOTpaMMbl MO (DU3HKE IS
YPOBHS CpefHero oomero oOpa3oBaHUS y OOYYarOIIMXCSl COBEPIIEHCTBYETCS AMOYUOHANbHDILL
unmeniexm, peanoararuii chOpMHUPOBAHHOCTE:

CaMOCO3HaHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHHE,
BHJIETh HAMPABJICHUS PAa3BUTHSI COOCTBEHHOM SMOITMOHATIBHOUM cepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMSI, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHWE MPUHUMAThL OTBETCTBEHHOCTH 3a
CBOE TOBEICHUE, CHOCOOHOCTh AamalTHPOBATHCS K HOMOIMOHAIBHBIM HM3MEHEHUSM H TPOSBISATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIFOUAIOMICH CTPEMIICHUE K TOCTIKEHUIO TENTH U YCIIeXY, ONTHMH3M,
WHUIIMATUBHOCTh, YMEHUE IeWCTBOBATh, HCXO/I U3 CBOMX BO3ZMOKHOCTEH;

OMIIATHUH, BKIOYAIONIEH CIOCOOHOCTh IMOHWMAaTh OJMOIIMOHAIFHOE COCTOSIHHE JPYTHX,
YUUTBIBATh €r0 MPU OCYIIECTBICHUH OOIIEHNUs, CIIOCOOHOCTh K COUYYBCTBHIO U CONEPEKUBAHUIO;

COITMAIBHBIX HAaBBIKOB, BKJIFOYAIONINX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHHUS C JAPYTHMHA
JOIbMU, 3a00TUTHCSI, IPOSIBIISATH HHTEPEC U pa3pemiaTh KOH(IUKTHL.

MerarnpeqMeTHbIe pe3yabTaThl OCBOCHUS TIPOTPAMMBI CPETHETO OOMIeT0 00pa30BaHMS JOJKHEI
OTpaXkaTh:

OgnazicHre YHUBEPCAITBHBIMH TTO3HABATEIbHBIMA JCHCTBUSIMH:

1) 6a3oBbIe JTIOTHYECKUE JCHCTBUS:

caMoCTOSITeNNbHO  (OPMYIUPOBATh U aKTyaJdU3WpoBaTh MpoOJjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;



OIIPEAEIIATh LENN AESITENIbHOCTH, 3a1aBaTh apaMETPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUUS B pacCCMaTPUBAEMBIX (PU3MUECKUX SBICHUSX;

paspabarbiBaTh IUIAH PEUICHHUsS MPOOJeMbl ¢ Y4ETOM aHajln3a MMEIOIIMXCS MaTepUajbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB 1IEJISIM, OLIEHUBAThH
PHUCKHU NOCIEACTBUM NEATENBHOCTH;

KOOPJIUHUPOBAaTh U  BBINOJIHATH pabOTy B YCIOBUSX pPEaTbHOr0, BUPTYAIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BBIC UCCIICIOBATEIILCKHUE JCHCTBUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOIaMU (DPU3MUYECKOIN HAYKU;

BJIaJICTh HABBIKAMH Y4eOHO-UCCIIEI0BATEIbCKON U IPOCKTHOM EATENIEHOCTH B 00JIaCTH (PHU3HKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHMCKY METOJIOB pelieHus 3a7au (U3HnUecKOoro
COJIepKaHusl, IPUMEHEHUIO PA3JIMYHBIX METOJ0B [T0O3HAHUS;

BIIQJIETh BUJAMHM JIEATEIBHOCTH 10 TMOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEepIpeTalnu,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYallUsX, B TOM YHCIE MPU CO3TAHUHU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIU3UpOBAThH 3a]audy, BbIIBUIATh THIIOTE3Y €€
pelleHrs, HAXOIUTh apryMEHTHI Ui TOKa3aTelbCTBa CBOUX YTBEP)KICHUH, 3a/JaBaTh MapamMeTphl U
KpUTEPUHU PELLIECHUS;

aHAJIM3UPOBATh MOJTYyYEHHBIC B XO/I€ PEIICHUS 33Ja4d Pe3yabTaThl, KPUTHUYECKH OLIEHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B 00pa30oBaTENbHOM NEATEIbHOCTH, B TOM
YHCIIe IPH U3YYeHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IePEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEAEATSILHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeil;

BBIIBUTaTh HOBBIE UJIEU, IIPEJUIaraTb OPUTHHAIbHBIE MOAXOAbl U PEIICHNUS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE AlbTePHATUBHBIC PELICHUS.

3) pabora ¢ nuHpOpMAaIUECH:

BJIaJIeTh HABBIKAMH MOJIY4YeHUsI HHPOpPMALUU (U3NIECKOTO COACP KaHUS U3 HCTOYHUKOB Pa3HBIX
TUIOB, CaMOCTOSITEIbHO OCYLIECTBIISITh MMOMCK, aHaliu3, CHCTEMAaTH3alMI0 M HHTEpIpeTaIiio
nHGOpMaLUY Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MHPOPMAIIHH;

UCIOJb30BaTh CPeACTBa MH(POPMAIMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJOTMHA B pELICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpraHM3allMOHHBIX 3aJad C COOJII0JIeHneM TpeOoBaHUMN
SPrOHOMHUKH, TEXHUKU O€30IaCHOCTH, TUTHEHBI, PECYpCOCOEpPEKEHUs, TPABOBBIX U 3TUYECKUX HOPM,
HOPM HH(GOPMAIIMOHHON O€301TaCHOCTH;

co3/laBaTh TEKCThl (DU3MYECKOTrO COJEpKAaHUS B PA3NUYHBIX (opMmaTax ¢ yu€TOM HazHauEHUs
nH(poOpMallMM M ILEJNEeBOM ayAUTOpUM, BBIOUpAas ONTUMalIbHYIO (OPMYy MpEICTaBICHUS U
BU3YyaJIM3aLl1H.

OBnaneHue yHUBEpCaIbHBIMI KOMMYHUKATUBHBIMU JI€HCTBUSMU:

1) obuienwue:

OCYILIECTBIATH OOIIEHNE Ha YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESTEbHOCTH;

pacro3HaBaTh MPEANOChUTKA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs JEATEIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHHON U UHIUBUYalbHON pabOTHI;

BbIOMpPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JACHCTBHM ¢ y4€TOM OOIIMX HHTEPECOB, U
BO3MOYKHOCTEH KaK/10T0 4JieHa KOJUIEKTHBA;

IIPUHUMATD L€ COBMECTHOW J1€ATEIbHOCTH, OPIraHU30BBIBATE U KOOPAUHUPOBATH AECUCTBUS 1O
€€ JOCTH)KEHMIO: COCTAaBJAThH IUIAH JEHCTBHUM, pacHpenessiTb pOJM C y4€TOM MHEHHMH Y4YaCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOM palboOTHI;

OLICHHMBATh KayeCTBO CBOET0 BKJIaJa M KaXXJOr0 y4aCTHHKA KOMaHJAbl B OOIIMH pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

mpeajaraTb HOBBIE MPOEKTHI, OLEHUBATh WUACH C TMO3WLUUU HOBHU3HBI, OPUTHHAIBLHOCTH,
MIPAaKTUYECKON 3HAYMMOCTH;



OCYUIIECTBJISITh MO3UTUBHOE CTPATErMUYECKOE MOBEIACHUE B PA3NUYHBIX CHUTYALUAX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH HMHUITUATHBHBIM.

OBnageHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSMMU:

1) camoopranuzanus:

CaMOCTOSITENIFHO OCYILECTBJISATh TO3HABATENbHYIO JEATEIbHOCTh B oOOsacTé  (GU3HKH U
ACTPOHOMUU, BBISIBJIATH TPOOJIEMBI, CTABUTh U ()OPMYITUPOBATHE COOCTBEHHBIC 33/1a4H;

CaMOCTOATENIbHO COCTAaBJATh IUIAH pEHICHUs pacy€THBIX W KAuyeCTBEHHBIX 3aJad, IUIaH
BBITTOJIHEHUS TIPAKTUYECKOH pabOThI ¢ yUETOM UMEIOIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEeOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalIUSIM;

paciupsaTh paMKHi y4eOHOTro NMpeMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

JenaTh OCO3HAHHBIM BHIOOpP, ApryMEHTHPOBaTh €ro, OpaTh Ha ceOS OTBETCTBEHHOCTb 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMUPOBAHHUIO U MPOSBICHHUIO J3PYAULUU B 00JIACTH (U3MKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBIN YPOBCHbD.

2) CaMOKOHTPOJIb!

JaBaTh OILICHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHBBI B JI€ATE€ILHOCTH, OIIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HAaBbIKAMHU IIO3HABATENIbHON pe(dIeKCUU KaK OCO3HAHMsI COBEpILAEMBIX AEHCTBUH U
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHIA;

WCTIOJIH30BATh MPUEMBI peIICKCHUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHHKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YJIHTATOB JIEATEIbHOCTH.

3) npunstue cedst U qPYTUx:

MIPUHUMATH €051, TOHMUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apT'yMEHTHI IPYTUX IPH AHATIU3€E PE3yIbTaTOB ACSITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

IIpeamerHbie pe3yJbTaThl 0CBOCHUS NPOrpaMmbl o ¢pusuke. B nmpouecce udyyeHus Kypca
¢pu3uku yriayojeHHoro yposas B 10 kiacce ydeHUK HAy4YUTCS:

MOHUMATh POJIb (PU3UKU B IKOHOMUYECKOU, TEXHOJIOTUYECKOU, IKOJIOTHUECKOM, COManbHON U
ATUYECKOH c(hepax AesITeIbHOCTH YEI0BEKa, POJib U MECTO (PU3UKHU B COBPEMEHHOM Hay4yHOU KapTHHE
MHUpa, 3HAYEHUE OMUCATEIHHOW, CUCTEeMATH3HPYIOIIEeH, OOBSCHUTENIFHON U MPOTHOCTHYECKON
byHKIMA  QU3NYECKONH TEOPUU — MEXaHUKH, MOJIEKYJISIPHON (PU3MKH W TEPMOJAUHAMHUKHU, POIh
¢busnueckoit Teopun B GopMHUpPOBaHHUH NMPEACTABICHUI O (U3NYECKON KapTUHE MHPA;

pasnuyarh yCIOBUS NPUMEHMMOCTH Mojeneld (U3MYEeCKHX Tel M TPOLEcCOB (SIBICHUMN):
WHEepIHaIbHas CHCTeMa OTcué€Ta, abCOMIOTHO TBEPAOE TENo, MaTepHalibHas TOYKA, PABHOYCKOPEHHOE
NBIDKEHUE, CBOOOJTHOE TMajeHue, aOCOMIOTHO yhpyras nedopmaius, aOCOTIOTHO YIpyroe u
abCOIOTHO HEYNIPYToe CTOJIKHOBEHHUS, MOJIEIH ra3a, KHUAKOCTH U TBEPAOTO (KPUCTAIITHIECKOT0) Tena,
WJICAJIbHBIN a3, TOYEUHbIN 3apsij, OJTHOPOJHOE JIEKTPUUECKOE MOJIE;

pas3nuyath ycloBUs (TpaHUIBL, OONACTH) MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, MOHMMATH
BceoOLMi XxapakTtep (QyHIAMEHTAJIbHBIX 3aKOHOB U OrPAaHUYEHHOCTb MCIOJIb30BAHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXaHWYECKHE MPOLECChl U SBJICHMS, HCIOJIb3ysl OCHOBHBIE
MOJIOKEHUST W 3aKOHBl MEXaHUKH (OTHOCHUTENBHOCTh MEXaHMYECKOTO JIBIKEHUS, (OpMyIbl
KMHEMAaTUKH PaBHOYCKOPEHHOTO JIBIKEHHs, IpeoOpa3oBanus [amunes uigs  CKOpPOCTH U
nepemMenieHusi, 3akoHbl HbIOTOHA, NPUHIMI OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMUPHOTO
TATOTEHHUS, 3aKOHbl COXPAaHEHHS HUMIYJIbCa W MEXaHWYECKOW HHEpruH, CBA3b pabOThl CHIIBI C
W3MEHEHHEM MEXaHWYECKOW YHEPTUH, YCIOBUS PAaBHOBECHS TBEPJOTO TeNa), MPU 3TOM HCIIOIb30BATh
MaTEeMaTHYeCKOe BBIPA)KEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHSI MPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB:
npeoOpazoBanuii ['anuiesi, BTOPOro M TpeThero 3akoHOB HpI0TOHA, 3aKOHOB COXpAaHEHUS UMITYIbCA U
MEXaHUYECKOH HEePIUH, 3aKOHA BCEMUPHOTO TSATOTEHUS,

aHAIIM3UPOBATH U OOBSCHATH TEIUIOBBIE MPOIIECCHI U SBICHUS, UCTIOIB3YsI OCHOBHBIC MOTOXKEHHS
MKT u 3aKkoHBI MOJEKYISpHOW (PU3UKKM U TEPMOJMHAMUKU (CBA3b JIABJICHHS HAEAIBHOIO Tas3a co
CpelHe KUHETUYECKON SHEprueil TEIIOBOrO ABWUKEHUS W KOHLEHTpalUued €ro MOJIEKYJ, CBS3b
TEMIIEpaTypbl BEIECTBA CO CPEIHEN KNHETUYECKON SHEPTUEN TEIIIOBOTO ABUKEHUS €ro YaCTHUll, CBSI3b
JABJICHUS WJI€AJbHOTO Ta3a C KOHIIEHTpAalMEe MOJIEKYJd M €ro TeMIepaTypor, YypaBHEHUE



MenpaeneeBa—Knanelipona, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUS PHEPIMH B TEIMJIOBBIX
npoiieccax),

IIPY 3TOM HCIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBHS IPUMEHHUMOCTH
ypaBHeHus1 MenneneeBa—KnanelipoHna;

aHATM3UPOBaTh U OOBACHATH JJEKTPUYECKHUE SIBJICHUS, UCIOJb3ys OCHOBHBIE MOJOXKECHHUS HU
3aKOHBl  JJEKTPOAMHAMUKHM (3aKOH COXpAHEHHMsS JJIEKTPUUYECKOro 3apsna, 3akoH Kyiona,
MOTEHLAAJIBHOCTD 3JIEKTPOCTATHYECKOTO I0JISA, MPUHLMII CYNEPIIO3ULIAN JJIEKTPUUECKUX I0JIEH, TpU
9TOM YyKa3blBas yCIOBUS IPUMEHMMOCTH 3akoHa KyloHa, a Takke MpPaKTUYECKU Ba)KHbIC
COOTHOLICHMS: 3aKOHbI OMa Jisi y4yacTKa LENU W i1 3aMKHYTOW JJIEKTPUYECKOW ILENH, 3aKOH
Jxoyns—Jlenna, mpasuna Kupxroda, 3akonsr @apajest 1S 3JIEKTPOIN3a);

OIUCBIBATh (PU3MUECKUE MPOLECCH] U SIBIECHUS, UCIONb3Ys BEIIMYUHBL: IIEpEMELIEHUE, CKOPOCTb,
YCKOPEHME, UMITYJIbC TEJNA U CUCTEMBI TEJN, CHUJIa, MOMEHT CHIIbI, JaBJICHUE, IOTCHIMAIIbHAS SHEPIrus,
KMHETHYECKasi SHEeprus, MeXaHuyeckas sHeprus, padoTa CHibl, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
cujia TSKECTH, CUJIa YIPYTOCTH, CUJIa TPEHHUS, MOIIHOCTh, SHEPTUsl B3aUMOJICUCTBUS Tena ¢ 3eMIE
BOJIM3M €€ IIOBEPXHOCTH, OHHEpPrus yHpyrol negopmanuu MpYXKHUHbBI, KOJIUYECTBO TEIJIOTHI,
abcomoTHast TeMmmepaTypa Tena, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSSI SHEpPrus HACaIbHOTO
OJTHOATOMHOTI0O ra3a, paboTa UealbHOr0 ra3a, OTHOCUTEIbHAS BIAXXHOCTh Bo3ayxa, KII/ nuaneansHoro
TEILIOBOTO JABUIATElIs; dJIEKTPUYECKOE 10JI€, HANPSKEHHOCTD IEKTPUYECKOTO IMOJIs, HAIPSKEHHOCTD
IOJIA TOYEYHOIO 3apsifia WM 3apsHKEHHOrO Iapa B BAaKyyMe U B JIMIJIEKTPHUKE, IMOTEHLMAI
JJIEKTPOCTATHYECKOTO0 IIOJIA, Pa3sHOCTh IOTEHIMAJIOB, JJEKTPOABWXKYIIAs CHJIA, CHUJIA TOKa,
HaIpsDKEHNE, MOIIHOCTH TOKA, JJIEKTpUYECKas €MKOCTh IIOCKOIO KOHJEHCATOpa, COIPOTUBIICHHUE
y4acTKa LENH C IIOCIEAOBATEIBHBIM UM IApaJUICIbHBIM COCIMHEHHEM PE3UCTOPOB, DHEPIHUs
EKTPUYECKOTO TOJIsI KOHAEHCATOPa;

OOBSICHATE OCOOCHHOCTH TPOTEKaHHWA (U3NYECKUX SBICHHUNA: MEXaHHMYECKOE JIBIIKCHHE,
TEIUIOBOE JIBM)KEHUE YaCTHI] BEIIECTBa, TEIUIOBOE paBHOBECUE, OPOYHOBCKOE JABMXKEHME, TUPPY3us,
HCIIAapeHue, KUIEHUWEe M KOHJACHCAlMs, IUIABJICHUE W KPUCTALIM3AlMs, HaIPaBICHHOCTb
TEeIUIONEepeIaun, IEKTPU3ALUs TEJ, SKBUIIOTEHUAIBHOCTD IIOBEPXHOCTH 3apSKEHHOIO ITPOBOJHUKA;

IIPOBOAUTH  MCCIEAOBAHWE 3aBUCUMOCTM OJHOM (U3MYECKON BEIMYMHBI OT JpYrou
C HUCHOJb30BAHHMEM IMPSMBIX H3MEPEHUM, NpU 3TOM KOHCTPYMPOBATH YCTaHOBKY, (DMKCHPOBATbH
pe3yabTaThl TOJXYYEHHOW 3aBUCHMOCTH (H3MUYECKUX BEJIWYHMH B BUAE TIpadukoB ¢ y4éToMm
aOCOJIOTHBIX MOTPELIHOCTEH U3MEPEHUHl, /IeNlaTh BHIBO/IBI IO PE3yJIbTaTaM HUCCIIe0BaHMS;

MIPOBOANTH KOCBEHHbIE M3MEPEHUS! (PU3NYECKUX BEIMYMH, MPU 3TOM BBIOMPATh ONTHMAaIbHBIN
METOJ U3MEpPEHUs], OLEHUBATh A0COIIOTHBIE M OTHOCUTENbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3MEPECHU;

IIPOBOAUTH OMNBITBI 1O TPOBEPKE MPENJIOKEHHOW THIIOTE3bl: IUIAHUPOBATh HKCIEPUMEHT,
coOupaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJyYEHHBIE PE3YJIbTaThl U J1€JaTh BBIBOJ
0 cTaTyce NpeI0KEHHON TUIIOTESbI;

co0nroaTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIEHUU HCCIEIOBAaHUI B paMKax y4eOHOro
HKCHEPUMEHTa, NPAKTUKyMa U Yy4eOHO-HCCIEeNOBATENbCKOM W MPOEKTHOM JAEATeNbHOCTH C
HCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U JIAOOpaTOPHOro 000PYAOBAHMUS;

pemaTh pacuéTHbIE 3a/la4M C SBHO 3a/laHHOM M HESABHO 3a/laHHON (DU3NYECKON MOJEbIO: Ha
OCHOBaHUU aHaJIM3a yCIOBUS 0OOCHOBBIBATH BHIOOP (PU3MUECKONW MOJENIN, OTBEYAOIIEH TpeOOBaHUAM
3aJaud, NMPUMEHATh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAaThl (PU3UYECKUX TEOpUH NpHU
HCIIOB30BAHUM MATEMAaTHYECKUX METOJOB pPELICHUS 3a/1ad, NPOBOJWUTH pPacy€Tbl HA OCHOBAaHHUHU
UMEIOLUXCS JIaHHBIX, aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM
ITOJIyYEHHBIX PE3YJIBTATOB;

pemaTh KadecTBEHHBbIE 3a/aud, TpeOyrolue MpUMEHEHHs 3HaHUM W3 pa3HbBIX pas/iesioB
IIKOJIBHOTO Kypca (DM3HMKH, a TaKKe WHTerpalud 3HAaHUW U3 JIPYIHX MpPeIMETOB €CTeCTBEHHO-
HAy4YHOTO IMKJIa: BBICTPAaUBaTh JIOTMUECKYIO LIEMTOUYKY PACCYXACHHUM C ONOPOIl HAa NU3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (prU3HUECKUE SBICHHUS;

UCIOJb30BAaTh TEOPETUYECKHE 3HAHMUA JJIs1 OOBSICHEHUS OCHOBHBIX IPUHIIMIIOB PAaOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;

MPUBOANUTE IPUMEPHI BKJIaZIa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

aHAJM3UPOBaTh W OLEHMBATH TIOCIEICTBUS OBITOBOH M NPOM3BOJCTBEHHOH JesTEeIbHOCTU
YEJIOBEKA, CBSI3aHHOW C (PU3MUYECKHMH TMPOIECCaMH, C TO3WIUNA HKOJIOTHYECKON Oe30MacHOCTH,



IIPEICTAaBICHU O palMOHAIBHOM NPHUPOIOINOIL30BAHUHU, a TaKKE pa3yMHOM HCIIOJIb30BAHUU
JOCTHKCHHUIN HAYKU ¥ TEXHOJOTUH JIJIsl TaTbHEHIIIero pa3BUTHS YEIOBEYECKOTO OOIIECTRA;

MPUMEHATh pa3audHble CHOCOOBI paboThl ¢ uHMOpMaimed (U3NYECKOTo COACpKaHUS C
UCTIOJb30BAHUEM COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJIOTUH, TPU ITOM  HCHOJIB30BATH
COBpEMEHHbIE NH(POPMAIIMOHHbBIE TEXHOJIOTHH JJIs TIOMCKA, MepepadOTKU U MpEeAbsIBICHUS YUeOHON U
HAYYHO-TIONYJISIPHON MH(OPMAIMH, CTPYKTYPHUPOBAHUS U MHTEPIIPETAIMH HH(POPMAITUH, TOTy4eHHON
U3 Pa3IMYHBIX UCTOUYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTy4yaeMyt0 MH(OPMALIHMIO U OLEHUBATh €€
JIOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOLIUXCS 3HAHUI, TaK M Ha OCHOBE aHalM3a MCTOYHMKA
nH(popManuu;

MPOSIBJISITh OPTaHU3AIMOHHBIC M TO3HABATEIBHBIE YMEHUS CaMOCTOSTEIBHOTO MPHOOpPETeHUS
HOBBIX 3HAHUH B MpOIlecce BHIMOIHEHHS MPOSKTHBIX U YUeOHO UCCIIEI0BATENbCKUX PadoT;

paboTaTe B Tpymme ¢ MCIOJHEHHEM pAa3JIMYHbIX COIMAIBHBIX POJICH, IUIAHUPOBATH PabOTy
TPYNIbl, PalMOHAJIBHO paCHpelessTh IeSATeNbHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJeKBaTHO
OLIEHMBATh BKJIAJ] KAX/I0T0 U3 YYACTHUKOB IPYIIIBI B PEILICHUE paccMaTpUBaeMOM IIPOOJIEMBI;

MPOSABIIATh MOTHBAIMIO K Oyaymieidl mpodeccHoHanbHOW MEATENBHOCTH MO CIEHUaTbHOCTIM
(U3NKO-TEXHUYECKOTO TPOQHIIS.

IIpenmeTHbIe pe3yJbTaThl 0CBOCHUS NMPorpaMmmMbl o ¢pusuke. B mpouecce n3yyeHus Kypca
¢pu3uku yriayodjeHHoro yposas B 11 kiacce ydeHMK HAy4YUTCS:

MOHUMATh  POJb  (U3UKKU B DKOHOMHUYECKOW,  TEXHOJNOTUYECKOW,  COLHUAIbHOU
U OTHYECKOW cdepax AesTeNIbHOCTH YeJOBEKa, POJb M MECTO (PU3MKHM B COBPEMEHHOW HaydyHOU
KapTUHE MHUpA, POJIb ACTPOHOMHUU B MPAKTHYECKON JEATENbHOCTH YEIOBEKa M JaibHEeHIIeM Hay4dHO-
TEXHUYECKOM pAa3BUTHH, 3HAUYEHUE OINMCATEIbHON, CHCTEMATU3MPYIOIIEH, OOBSICHUTEIBHON H
MporHoctTuyeckoil (pyHKuuMi (U3HUecKoil Teopuu — OdIEKTPOJAWHAMUKH, CHEIUAIBHON Teopuu
OTHOCHTEIIFHOCTH, KBAHTOBOW (PU3HKH, POJIb (PU3NIECKON TeOpUH B (POPMUPOBAHUN MPEIACTABICHUN O
¢busznueckoil KapTHHE MHpa, MeCcTO (U3MUYECKONW KapTUHBI MHpa B OOILIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NPEACTABICHUI O IPUPO/IE;

pasnuyarh yCIOBUS MPUMEHHMOCTH Mojeneld (U3MYeCKMX Tel U TMPOIECcCOB (SBICHHI):
OJIHOPOJIHOE D3JIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TMOJs, TapMOHUYECKHE KojeOaHus,
MaTEeMaTHYeCKU MAasTHUK, UJICANbHBIA MPYKUHHBIA MasSTHUK, TAPMOHMYECKUE BOJIHBI, HA€aIbHBIN
Kosie0aTeNnbHbINA KOHTYp, TOHKAs JIMH3a, MOJIEIE aToMa, aTOMHOT'O siipa M KBAaHTOBOW MOJIETIN CBETA;

pasnuyath ycinoBHs (TpaHMIbI, 00JaCTH) MPUMEHMMOCTH (U3WYECKHX 3aKOHOB, IOHUMATh
BceoOMi XxapakTep (QYyHIAMEHTAJIbHBIX 3aKOHOB U OrPAaHMYEHHOCTb MCIOJIb30BAaHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSCHATH JIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ysl OCHOBHbIE
MOJIOKEHUSI M 3aKOHBI DJEKTPOJAMHAMMKM M CIENUAIBbHOW TEOPHH OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHUs DHJIEKTPUYECKOro 3apsijia, cuia Ammepa, cuia JlopeHa, 3aKOH 3JIEKTPOMAarHUTHON
MHAYKIMM, npaBwio Jlenna, cBa3p OJIC caMOMHAYKIMM B JJIEMEHTE JJIEKTPUUYECKON LENU CO
CKOPOCTBIO U3MEHEHUS CUJIbI TOKA, OCTYJIaThl CHEIHUAIbHON TE€OpUH OTHOCUTENBHOCTH DUHINTENHA);

aHAJM3UPOBaTh U OOBSICHATH KBAHTOBbIE IPOLIECCHl M SIBICHUS, HUCHONb3Yys IOJO0XKEHUS
KBaHTOBOH ¢u3uku (ypaBHeHUe DHHIITEHHA Ui poTtoaddekra, nepBbiil U BTOopoil noctynatsl bopa,
NPUHIUI COOTHOLIEHUs HeompenenéHHocTe ['elizenOepra, 3akoHBI COXpaHEHHs 3apsIOBOIO U
MacCOBOI'0 YHCEJ U SHEPTUHU B SJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOTO pacnajia);

OINUCHIBaTh (PU3UYECKHE TPOLECCHl W SABJICHHS, MWCIONb3Ys BEIUYUHBI: HANPSKEHHOCTD
ANEKTPUYECKOTO  TOJsl, TMOTEHIMAl  3JIEKTPOCTaTUYECKOrOo  IOJIs, Pa3HOCTh  IOTEHIIMAJIOB,
JIEKTPOBIDKYIIAST CHJIAa, MHIYKLIMS MAarHUTHOTO TIOJsl, MAarHUTHBIA TOTOK, cuja Amiepa,
MHIYKTUBHOCTD, 3JIEKTPOJIBIKYILAS CHJIa CAMOMHIYKIIMH, SHEPTUs MarHUTHOTO IOJI MPOBOJHUKA C
TOKOM, PENIITUBUCTCKMNA MMITYJIbC, TTOJIHASI SHEPTHUsl, SHEPTHsl MMOKOs CBOOOTHON YaCTHIIbI, SHEPIUs U
UMITyJbC (OTOHA, MACCOBOE YHCIIO U 3aps[ siApa, SHEPTUs CBA3H s/Ipa;

OOBSICHATE OCOOCHHOCTH TNPOTEKaHUS (PU3MUYECKUX SIBICHUH: AJIEKTPOMAarHUTHAs HHIYKIIHA,
CaMOUHJIYKIIUS, PEe30HAaHC, HHTepdEepeHlrs BOJH, Iudpakuus, IUCHEpCUs, IOJTHOE BHYTPEHHEE
oTpaxkeHue, ¢oroanekTpuueckuit 3dpdexr (pororddexr), anpda- u Oera-pacnmanel saep, ramma-
U3Ny4yeHue sjep, puandeckue NPUHIMIBI CIEKTPAILHOTO aHaau3a U paboTh Ja3epa;

OIIPEAEIATh HAIPABIECHUE MHAYKLIUNA MarHUTHOTO MOJIS MPOBOJHUKA C TOKOM, CHIIbI Amrmepa u
cunel JIopeHia;

CTPOUTH M300paKeHUE, CO3/1aBaeMOe IIIOCKUM 3€pKaJloM, TOHKOM JIMH30l, U pacCUUTHIBATh €ro
XapaKTePUCTHKHU;



MPUMEHATh  OCHOBOIIOJIATAIOIIME  ACTPOHOMHYECKHE  TOHATUSA, TEOPHUHM U 3aKOHBI
JUTS aHAIH3a U OOBSICHEHUS (PU3MYECKUX MPOIECCOB, TPOUCXOSMIINX B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX,
B MEKTATAKTUYECKON CpeJie; NBIKCHHSI HEOSCHBIX TeJl, YBOJIFOIIMH 3BE3 M BeeneHHoi;

MPOBOANTh HCCICNOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIHYUH C KCIOJIH30BAHHEM MPSMBIX
U3MEpEeHUll, NpuU HTOM KOHCTPYUPOBAaTh YCTAaHOBKY, (DUKCHpPOBATh pPE3YyIbTAaThl MOTYy4YECHHOM
3aBUCHMOCTH (PU3WYECKMX BEIMYMH B BHJAC TPaQUKOB C Y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH
WU3MEpEeHUH, 1eNaTh BHIBOJIBI 110 pe3ysbTaTaM UCCIIETOBAHMUS;

MIPOBOJNTH KOCBEHHBIC M3MEPEHUS (PU3UUECCKUX BEIHYWH, IMPU 3TOM BBHIOMPATH ONTHUMATBHBIN
METOJI U3MEPEHUs, OLICHUBATh a0COIIOTHBIE U OTHOCHUTEIbHBIEC IMOTPEHIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPECHU;

MIPOBOAUTH OMbBITHI MO TMPOBEPKE MPENJIOKEHHOM THUIOTE3bl: IUIAHUPOBATh HKCIEPUMEHT,
coOMpaTh IKCIEPUMEHTAIILHYIO YCTAHOBKY, aHATM3UPOBAThH TIOJyYEHHBIC PE3YJIbTATHI U JENIaTh BEIBOJI
0 cTaTyce IpeIoKEHHON THITOTE3bI;

OMUCHIBATh METO/IbI MOJTYUYECHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

co0mroAaTh MpaBuiia 6€30MacHOro Tpyaa MpHU MPOBEICHUU HCCIIEIOBaHUI B paMKax y4eOHOTro
SKCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-HUCCIEOBATEIIbCKOM M MPOEKTHOM JEATEIbHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyAOBaHNUS;

pemats pacuéTHbIC 3a/1a4M C SIBHO 3a/IaHHOM W HESBHO 3aJIaHHOW (PU3UYECKOW MOJETBIO: Ha
OCHOBAaHUU aHajHM3a YCIIOBUS BBIOMpPATh (M3MUYECKHE MOJENW, OTBEYAIoIIUe TPEeOOBAHUAM 3aJayu,
NPUMEHATh (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTHM M TIOCTYJaThl (PU3MUECKUX TEOpUH TMpHU
WCIOJIb30BAHUM MaTeMAaTHUYECKUX METOJOB pEIIeHUs 3aJad, MPOBOIAUTH pacuy€Thl Ha OCHOBAHUU
MMEIOIINXCSA JaHHBIX, aHAJTU3UPOBATH PE3YJIbTAThl U KOPPEKTHUPOBATH METOJIbI PEIICHUS C Yy4ETOM
MOJIyYEHHBIX PE3yJIbTaTOB;

pemiath Ka4decTBCHHBIC 3a7adud, TPEOYIoNIMe MNPUMEHEHHS 3HAHWA U3 Pa3HBIX pa3JeiioB
IIKOJIBHOTO Kypca (U3MKH, a TakKe HWHTErpalyl 3HAHUW W3 APYTUX MPeIMETOB EeCTECTBEHHO
Hay4HOT'O ITUKJIA: BBICTPAUBATh JIOTHYECKYIO LIETIOYKY PACCY>KIECHUN C ONMOPOM Ha U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JId OOBACHEHHS OCHOBHBIX MPUHIUIIOB PaOOThI
M3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;

MIPUBOJIUTH IPUMEPHI BKJIAJIa POCCHICKUX H 3apyOCKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE MPOIIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAIM3UPOBATh W OIICHUBATH IIOCJIEACTBUS OBITOBOM W TPOU3BOACTBEHHON JACSATEIBHOCTH
YeNoBeKa, CBSI3aHHOW C (DU3MYECKMMM TPOIECCaMU, C TO3UIMM HIKOIOTUYECKOM Oe30MacHOCTH,
MPEACTABICHUI O PAIMOHAIBHOM TMPUPOJONOIB30BaHUU, a TakKKe pPasyMHOM HCIOJIb30BaHUU
JOCTUKEHHUIM HayKU M TEXHOJIOTUH /7S TadbHEHIIIero pa3BUTUS YeTI0BEUECKOro 00IIecTBa;

MPUMEHATHh pa3dudHble CHoCcOO0bl paboThl ¢ uHOpMarueln ¢GU3NYECKOro COAEpKaHUs C
WCIOJIb30BAaHUEM  COBPEMEHHBIX HWH(MOPMAIIMOHHBIX TEXHOJOTHH, TpPHU DITOM HCIIOJIB30BATh
COBpEeMeHHBIE MH(DOPMAIMOHHBIE TEXHOJIOTUH IS TIOUCKA, TIEPEPAOOTKU U TIPEAbSIBICHUS YICOHOU U
HAy4YHO-TIOMYJISPHON HH(OPMALIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAUU HH(OPMALIUH, MTOTYYEHHOM
W3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyr0 HH(GOPMAIIHIO U OIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHMM, TaK M Ha OCHOBE aHajuM3a HCTOYHMKA
nH(popMaLnu;

MPOSIBIISATh OPTAaHU3AIMOHHBIE W TIO3HABATENBHBIE YMEHHSI CaMOCTOSITEIHHOIO MPHOOpETEHUS
HOBBIX 3HAHUH B MIPOIIECCE BBHITOJTHEHUS MTPOCKTHBIX U yU€OHO-HCCIIEIOBATEIHCKUX PAbOT;

paboTaTh B TpyIIE C HMCIONHEHWEM pPa3IUYHBIX COIMANBHBIX pOJICH, MIaHHUPOBaTh PaboTy
TPYIIIBI, PAlMOHAIBHO PACTIPEEIATh JESITEIPHOCTh B HECTAHIAPTHBIX CHUTYaIlMAX, aJeKBAaTHO
OILICHUBATh BKJIAJ] KQXKJIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMAaTPUBAEMO MTPOOIIEMBI;

MPOSIBJIAT, MOTHBAIMIO K Oyaymied mpodecCHOHATbHON MeATeTbHOCTH MO CHEIUaTbHOCTSIM
(U3UKO-TEXHUYECKOTO MPOUITSL.



10 kaace
TemaTnueckoe niaanupoBanue (170 yacos)

KoanuecTrBO Bun konTpoJs
4acoB
Haspaune pasiena KonTtpoJubnsbie |JlaGopaTopHbie
padoThbI padoThbI

Paznen 1. Hay4nslii MeTO] TO3HAHHUS 2 0 0

Pasznen 2. MexaHuka 79 4 6
Tema 1. Kunemaruxka 20 1 2
Tema 2. Jlunamuka 20 1 1
Tewma 3. Cratuka TBEpIOTO TENA 17 1 2
Tema 4. 3aKkOH COXpaHEHUsI B MEXaHUKE 21 1 1

Paznen 3. MonexynsipHast pu3uka u TepMOJAUMHAMUKA 45 2 1
Tema 1.OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU 17 1 1

TEOPHH
Tema 2. Tepmoaunamuka. TenoBble MallIMHbI 16 1 0
Tema 3. ArperaTHble COCTOSIHUS BEIIECTBA. 12

@Da30BbIC IEPEXOJIBI.

Pazgen 4 Dnexrponunamuka 44 3 2
Tema 1. DnekTpuueckoe nosne 18 1 0
Tema 2. [IoCTOAHHBIN 2IEKTPUUECKUNA TOK 16 1 2
Tema 3. Toku B pa3InyHBIX cpeaax 10 1 0

I[TOBTOPEHUE 2 0 0

HUTOTI'O 170 9 9

IIpakTnyeckne padoTsl

KonTtpoabHbie padoTsl JlabopaTopHbie paGoThI
Ne Tema Ne Tema
1. Kunemarnka 1. W3yueHue NBMKEHUS Teja, OpPOIICHHOTO
TOPU30HTAIBHO
2. JluHamuKa. 2. M3ydeHne nBUKEHUS TeIa 110 OKPYKHOCTH
3. 3aKOHBI COXPAHEHUS B 3. N3mepenue xECTKOCTH NMPY>KUHBI
MEXaHUKe
4. Craruka 4. N3mepenue ko3 duirienta TpeHus
CKOJIbJKEHUS
5. MonexysspHO-KHHETHYECKast 5. N3yuenune 3aKk0Ha COXpaHEHUS MEXaHUYECKOM
TEOpHUs razoB SHEPrUuu
6. OCHOBBI TEPMOJTUHAMUKH 6. N3y4eHne paBHOBECHs TeNa MO AEHCTBUEM
HECKOJIbKUX CHUII
7. DNIEeKTpOCTaTUKA 7. DKCIepuMeHTaIbHas POBEpKa 3akoHa [ ei-
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JIroccaka

[TocTOAHHBIN NEKTPUUECKUI 8. [TocnenoBarenbHOE U MapajlieIbHOE
TOK COCAMHCHUA TPOBOAHHUKOB
DJIEKTPUUYECKUHN TOK B 9. Nsmepenne 3/1C u BHyTpEeHHETO

Pa3JIMIHBIX Cpeaax COIIPOTUBJICHUA HCTOYHHWKA TOKaA
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11 kaacce (170 yacoB)
TemaTnuyeckoe MIIAHMPOBAHUE

KoanuectBO Bun konTpoJs
Haspanue pasjena e Kontpoabnbie| JlabopatopHble
padoThbI padoThbI
Paznen 4 DnexkrpoanHamuka (IIpo10KEHHE) 20 2 2
Tema 4. MarautHoe nosue 10 1 1
Tema 5. DnekTpoMarHuTHas WHIYKITAS 10 1 1
Paznen 5 KonebGanus u BOIHBI 50 1 1
Tema 1. Mexanuueckue koneOaHus 14
Tema 2. DnekTpoMarHuTHbIE KOJIeOaHUS 16
Tema 3. MexaHuueckue U 3JIE€KTPOMArHUTHbBIE 20 1
BOJIHBI
Tema. 4. Ontuka 34 1 4
Paznen 6. OcHOBBI criennaabHON TEOpUn 10
OTHOCUTEJIbHOCTH
Paznen 7. KBanToBas ¢pusnka 38 2 1
Tema 1. KopnyckyasipHO-BOJIHOBOW Jyaanu3M 8 1
Tema 2. ®uzuka aroma 12 1
Tewma 3. ®usuka aTOMHOTO sApa U o4 1
9JIEMEHTAPHBIX YACTHII
Paznen 8. DneMeHTH aCTPOHOMUN U aCTPO(PU3UKH 16
[TOBTOPEHUE 2 0 0
NTOI'O 170 6 8
KonTposbHble padoTsbl JlaGopaTtopHblie padoThI
Ne Tema Ne Tema
1 | Maranrroe mome 1 Habntonenue nelicTBrus MarHUTHOT'O TIOJIS Ha
TOK
2 | DrexrpomarsnTHAs HHLYKIIS 5 W3ydeHue sBIEHUS 3J€KTPOMarHUTHON
WHIYKIAH
3 DneKTpOMarHuTHbIE KoJieOaHus u 3 Omnpenenenre ycKOpeHUs: CBOOOIHOTO
BOJIHBI NaJeHHsI IPU TIOMOIIY MasiTHUKA
4 | CBeTOBbIE BOJHBI 4 W3mepenue nokasatelis IpeIoMIIEHHUS CTEKIa
OKCIIEpUMEHTAIIBHOE ONPEIEIICHNE
5 | CBeTOBBIC KBAHTHI 5 ONTUYECKOI CUIIBI U (POKYCHOTO PaCCTOSIHUS
coOuparomiei TUH3bI
6 | dusixa aToMa 1 ATOMHOTO SIDA. 6 W3mepenue TMHBI CBETOBOM BOJIHBI
Ornenka HHGOPMAITMOHHON EMKOCTH KOMITAKT
7 7 | nucka (CD)
HabunroieHne CruionHoro 1 JMHeH4aToro
8 | ciexTpoB




Pacummdgposka ab0peBuaTyp, HCIOJIb30BAHHBIX B pado4eil mporpamme

OIICHUBAHHUE):

o T-rect
CII — camonpoBepka
BII — B3auMmornpoBepka
CP — camocTosiTenpHas paboTa
PK — pabora no kaproukam
3 —3auér
[1/13 — mpoBepka goMaIHero 3aAaHus
YO — ycTHBIN onpoc
@O — ppoHTaANBHBINA OMPOC
JIP —ntaGoparopnas pabota
@J] — pusndeckuii TMKTaHT
ITP — mpoBepouHas padota

0O O OO0 O OO0 OO0 0 0



10.

11.

Y4eOHO- MeTOAMYECKOE U MATEPUATBHO-TeXHHUYECKOE o0ecredeHue
00pa3oBaTeJIbHOM 1eITeJIbHOCTH
Y4eOHO-MeTOANYECKHHA KOMILIEKT

Mskumes .51, @uzuka: yae6. mis 10 k. obmieoopazosar. yupexxaenuii / I'. 5. Mskues, b. b.
byxoBues, H. H. Corckuii. M.: IIpocsemenue, 2020.

Mskumes .. ®usuka: yueb. st 11 k1. o6meodpazosar. yupexaenunii / I'.51. Mskues, b.b.
byxoBues, H.H. Corckuii — M.: IIpocsenienune, 2020.

A.I1. PermkeBud. CoopHuk 3ama4 1o ¢pusuke. 10 — 11 xkmacec. — M.: Ipoda, 2006.

3a6otuH B. A., Komuccapos B. H. ®u3uka : KOHTpOJIb 3HAHWI, YMEHUN U HABBIKOB YYAIIIUXCS
10—11 k. o61eo0pa3oBaT. yUpekIeHu : 0a30BbIH U TPO(HII. YPOBHU : KH. JUJIS yUUTENs /. —
M. : IIpocsemenue, 2008. — 64 c.

KOHTpOJILHO-I/I3MepI/ITeJ'IbH[>Ie MaTepHaJibl

O.U. I'pomueBa. TemaTnueckre KOHTPOJIbHBIE U CAMOCTOSITeNbHBIE paboThI 1o ¢u3uke. 11 kmacc.
/ O.W. T'pomuesa.-M.: U3parensctBo «Ok3amen». — 2012, -142¢.

I'pommea O.M. Tematuyeckue KOHTPOJBHBIE M CaMOCTOSITENbHBIE paboThl mo ¢usuke. 10
kiacc./O.M.I'pomnesa. —M.: M3nartenscTBo «JK3amen», 2012r, 190c.

2l'onoBa 1.B. ®u3suka. 10 knacc. KourposnbHbie padoTsl B HOBoM (hopmare. — M.: «HTemIeKT-

Hentp», 2011. — 96c¢.
Mapou A.E. Kortpomnsabie pabotsl o ¢usuke: 10-11 xmacc. Kaura s yautens/ A.E. Mapomn,
E.A. Mapon. — M.: IIpocsemienue, 2005. — 111c.
KonTponbHo-uzmepurensusie Matepuainbl. @usuka: 10 kinace/ Coct. H.U. 3opun. —M.: BAKO,
2012. - 112c.
KonTponbHo-uzmepurensusie Matepuainbl. @usuka: 11 kmace/ Coct. H.U. 3opun. —M.: BAKO,
2012. — 112c.
A. E. Mapon, E. A. Mapon «®u3suka. Jlunakruyeckue matepuansl. 10 kimacey», poda, 2006 T.
JI. A. Kupuk, 0. 1. Tuk «®Puzuka. COOpHUK 33JaHUI U CAaMOCTOSITENILHBIX paboT», Uinekca,
2004.
JI. A. Kupuk «®usuka 10 xiacc. PazHOypoBHEBBIE CAMOCTOSITEIBHBIE U KOHTPOJIBHBIE PaOOTHI»,
I'mmuazus, 2005 r.
B. A. Opnos, H. K. Xannanos «Tectsl o ¢uzuke. Yposens B. Crangapt 2000» Bepoym-M, 2001
r.
KOHTpOIBbHO-U3MEPUTENBbHBIE MATEPHUATIBI, COCTABICHHBIE YUUTEIIEM.

Cnucok ureparypsbl

1. «®uzuka: yueb. s 10 k. obmeodpazosat. yupexaeHuit / I'. . Mskumes, b. b. Byxosies,
H. H. Corckuii. M.: IIpocBemenue, 2008.» (31€KTPOHHOE MPHUIOKEHUE K YUCOHHKY).

2. A.Tl. PeivkeBuy. COopHuK 3a1a4 o ¢usuke. 10 — 11 kimace. — M.: JIpoda, 2006.

3. IIpumepHslie nporpammsl 1o yueOHbIM npeameraM. Pusuka. 1011 kmacesl. —M.: IIpocBenienue,
2010. — 46¢. (CraHmapThl BTOPOTO MTOKOJICHUS).

4. KonTpossHo-u3Mepurenbubie Matepuainsl. Gusuka: 10 kinace/ Coct. H.U.30pun. —M.: BAKO,
2012. - 112c.

5. ®uszuka. COopHUK onMMIUAAHbIX 3a7a4. 8-11 kmace./ Iog pen. J,M.Mounaurtsipckoro. — U3n.
2-e, uctp. — PocroB-Ha-/{ony. Jlernon. —-M.2011. — 224c.

6. b, A. Boponuos-Benbsamunos, E. K. Ctpayr «Actponomus», poda, 2003 r.

7. H. . Tonbndapbd «CO0pHHUK BOPOCOB U 3aja4 1o (pusuke»,Beiciias mkomna, 1973 .

8. JI. A. Kupuk, 1O. U. JTux «®Pu3uka. COOpHUK 33aHUN U CAMOCTOSATENbHBIX padoTy, Miekca,
2004.

9. JI. A. Kupuk «®u3zuka 10 xnacc. Pa3HOypoBHEBbIE CaMOCTOSATENIbHBIE U KOHTPOJIbHBIE
pabote», ['mmuazwms, 2005 T.



10. JI. A. OpnoBa «HerpanuimoHHble ypOKH, BHEYpOUHbIe MeponpusiTus 7-11 kimacce»y, BAKO,
2006 T.
11. A. E. Mapon, E. A. Mapon «®wusuka. /lunakrndyeckue marepuaisl. 10 kimace», [Ipoda, 2006
T.
12. B. A. Opnos, H. K. XannanoB «Tectsl 1o ¢pusuke. Yposens B. Crannapt 2000», Bepoym-
M, 2001 r.
13. B. A. Opnos, H. K. XannanoB «Enunsiii rocygapctBeHnsbli sk3ameH 2002. KoHTposbHbIe
n3MeputenbHbieMaTepuainsl: @usuka.»,  [Ipocsenienue, 2003 r
14. A.N.By3nuH «3agauu MOCKOBCKHX (pU3MYECKUX onumnuan», Hayka, 1988 r
15. JI. A. Kupuk, FO. U. luk, JI. O. I'eaaenmreitn «®@usnka 10. MeTonuueckne MaTepuaiby,
Wnexkca, 2004 ¢
16. JI.C.XwmxHskoBa u np. «[ImanupoBanue yueOHOTO mporiecca 1mo Gu3uKe B CPEAHEH KOSy,
[IpocBemenue, 1982 r
17. N.®. TumoxoB «3aueTHble ypoku 1o ¢usukey, [Ipocsemienue, 1979 r
18. JI.N.Pe3nukoBa «lIpenogaBanue GuU3MKU U aCTPOHOMHUH B CPETHEH IIKOJIE 110 HOBBIM
nporpammam», IIpocsemienue, 1970r
19. M.M.banamoB «Mexanwuka 3a 70 ypokoB», [Ipocsemenue, 1993r
20. H.N.ITerpymenko «COOpHUK TUKTAaHTOB 1o (hu3uke», Hapoanas aceera, 1982 r
21. A.A.UennoB «Beuepa 3aHuMaTenbHON Qusnukm», benropoa 1996 r
22. A.A.IlokpoBckuit «/[eMOHCTpaIMOHHBIN AKCIIEPUMEHT 110 (PU3UKE B CPEIAHEH IIKOJIE)», YACTh
1, IIpoceemenue,1978r
23. A.A.IlokpoBckuii «/[eMOHCTpaIMOHHBIN AKCTICPUMEHT 110 (PU3UKE B CPEAHEH IIIKOJIE), YacTh
2, IIpoceenienue,1979r
24. B. @. llIunoB «TexHuka 6e30macHOCTH B KabuHeTe ¢puzuku», [Ipocsemienue,1979r
25. A.T. Bockansu u np. «Kabuner ¢pusuku cpeaneit mkonbl», Ilpocsemenne, 1982 r
26. JI. B. TapacoBa «CoBpeMeHHas ¢u3nKa B cpeaneit mkone», [Ipocsemienue,1990 r
27. B. H. Momanckwuii, E.B. CaBenoa «/cTopusi pU3NKH B CpeTHEN LIKOTIEY,
IIpocsemienue, 1981 r

Cnncoxk MHTEPHET pecypcoB

1. OopazoBarenbHbii mopran «Pemry EI'D» http://reshuege.ru
2. denepanbHbIil HHCTUTYT MeJarornieckux uaMepenuit http://fipi.ru
3. BupryaneHeiii penetutop mo ¢uszuke. BupTyanbHbI TpPEHMHI pa3IMYHOTO YPOBHS

CIIOKHOCTH 110 BCEM aCIICKTaM I/ISYLIGHI/IS{ (I)I/I3I/IKI/I B CpCI[HGfI IIIKOJIC.
http://vschool.km.ru/repetitor.asp?subj=94

4. Hayka w TexHuKa: »dyekTpoHHas OubOnmoreka. [lombopka Hay4YHO-TIOMYISPHBIX
nyonukanui. http://www.n-t.org/
5. denepanbHbIC TECTH IO MEXaHUKe. TECTH M0 KWHEMAaTHKe, INHAMUKE U cTaTuke. Kaxmprii

tecT coctouT u3 40 Bompocos. [IpeaycMoTpeHsl Tpu pekrMa paboThl ¢ HUMHU: O3HAKOMJICHHE,
CaMOKOHTPOJIb U 00yUYEeHHE.

6. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics

7. AxTuBHas (u3MKa: mporpaMMHOe oOecredeHue JUIsl MOJIEPKKH M3Yy4eHUs LIKOJIBHOTO
Kypca ¢usuku. CBeneHus o pa3padoTKax MW UX NpeJHA3HAYCHHUU: (OPMHUPOBAHUE OCHOBHBIX
NOHATUH, YMEHMH W HaBBIKOB pEUICHHUS MPOCTEHINIMX 3agad Mo (QHU3MKE U aKTHUBHOTO
UCTOJIb30BaHUSl MX B Pa3NuuHbIX curyauusx. [IpencrasneHo 6onee 6000 BapuaHTOB 3aJaHMIA-
CUTyallui, KOTOpbIE MOXHO HCIOJB30BaTh HAa YypOKE B BHAE HEOOJIBIINX KOMIBIOTEPHBIX
¢dparmenros. http://www.cacedu.unibel.by/partner/bspu /

8. WHTEepakTUBHBIA KalbKYJISTOpP M3MepeHMil. [lepeBoa pa3nuyHbIX €IUHUL U3MEPEHHS M3
OJTHOW cHUCTEeMBI B JIpyryto. Bec u macca, 00beM U BMECTUMOCTD, JUIMHA U PACCTOSHUE, TUIOLIA/Ib,
CKOpOCTh, JaBJICHHWE, TeMIlepaTypa, YIJioBas Mepa, BpeMms, SHeprus M padoTa, MOIIHOCTb,
KOMITbIOTEePHBIC euHuUIIbL. http://www.convert-me.com/ru

9. ["azeta “1 cenTs0psa”: maTepuansl no ¢usuke. [logdopka myOaMKanuil MO MPEnoaaBaHUIO
¢u3uku B mkose. Apxus ¢ 1997 r.

10.  http://archive.1september.ru/fiz/

11.  Karanor ccbulok Ha pecypchl 1o (usuke
12. DHIMKIONEeUH, OUOIMOTEKH, METOJWKHA IPOBENCHHs YPOKOB, TectupoBanue, CMU,
yueOHbIC ILJIAHBL, BY3HlI, HAy4YHBIC OpTraHH3aIH, KOH(pEpEeHIIUN u Ip.

http://www.ivanovo.ac.ru/phys



http://reshuege.ru/
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http://www.n-t.org/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics
http://www.cacedu.unibel.by/partner/bspu
http://www.convert-me.com/ru
http://www.ivanovo.ac.ru/phys

13. Crangapt ¢usnueckoro odpazoBaHus B cpeaHeit mkoie. O030p MIKOIBHBIX MPOrpaMM H
yueOHUKOB. Marepuansl 1o (¢uU3MKE UM METOAMKE IMpernojaBaHusl Uil yduTesei.
DK3aMEHAIlMOHHBIE BOIPOCHI, KOHCHEKTBI, TECThl Ui ydammuxcsa. Pacnucanue paboThl
MeToanueckoro kabuuera. Hopoctu nayku. http://www.edu.delfa.net/

14.  becruatHble oOyuaromue mporpaMmbl 1o (usuke. 3HAKOMCTBO ¢ 15 oOydaromumu
porpaMMaMH I10 pa3IndHbIM pasaenam Gusuku. http://www.history.ru/freeph.htm/

15. VYuwuremo ¢usuku. IlporpaMmel u y4eOHHKH, JOKYMEHTHI, CTaHIApPThI, TPeOOBAaHUS K
BBIMYCKHUKY LIKOJbI, MaTEpPHAJbl K 3K3aMeHaM, OMJIEThl BBIITYCKHOTO SK3aMEHa, PEKOMEHAAlNN
o MIPOBE/ICHUIO 9K3aMEHOB, MaTepHabl K YPOKY.
http://www.edu.delfa.net:8101/teacher/teacher.html

16.  Anumanuum ¢pusznyecKux mporeccoB. TpexMepHble aHUMAIMK U BU3yaJIH3aliH 110 (QU3UKE,
COIIPOBOKIAIOTCSA TEOPETHYECKMMHU 00bsicHeHHsIMH. http://physics.nad.ru/

17. Anwmanyu (U3MYECKHX TMPOIECCOB: MEXaHWKA. AHUMAIMHM 10 YTIyOJICHHOMY KypCy
mexanuku. http://physics.nad.ru/Physics/Cyrillic/mech.htm

18.  Pazpaborku ¢upmbr "Ouszukon". "duszuka B kaptuHkax", "OTkpbiTas Quznka" u
"OT1kpbiTass MaTeMaTuka'. YI0O0HBI Kak JACMOHCTpAllMOHHBIE TmporpamMmbl. I[lo HEKOTOphIM
paszenaM MOXKHO IPOBOJIUTH KOMIIBIOTEPHBIE Ta00paTOPHBIE paObOTHI.

19.  http://www.scph.mipt.ru/

20.  DnexkTpoHHBIA y4eOHWUK 1O Qu3uke 7-9 xin. [lo HEKOTOpPBIM pa3genaM HMEIOTCS
nudepeHImpoBaHHbIe 3a1a4H, TabopaTopHbie paboTsl. http://Kiv.sovtest.ru/
21.  Tazera «l centsOps»: matepuansl o ¢pusuke. [londopka myOIMKanuii Mo MPENnoIaBaHHIO

¢bu3uku B mkoje. Apxus ¢ 1997 r.
http://archive.1september.ru/fiz
22.  Kuaccuas pusuka (DOP).http://class-fizika.narod.ru/
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