AHHoTanus K paboudeii nporpamme no ¢usuke B 11 Ki1accax
(Da3oBbIit ypOBeHBb)

Hacrosiiasi pabouass miporpamma pa3paboraHa Ha ocHOBe ®ejepasbHOTO KOMIIOHEHTa
roCyZlapCTBEHHOr0 00pa30BaTe/IbHOTO CTaHfapTa cpejgHero (mosiHoro) obimero obpa3oBaHUS
(mpuka3 MwuHucTepcTBa obpasoBanusi P@ Ne 1089 ot 05.03.2004 roga «OO6 yTBepxkjeHUU
¢esepasbHOTO KOMITOHEHTA TOCYZAapCTBEHHBIX 00pa30oBaTe/bHBIX CTaHAapTOB HAYaJabHOTO
ob1iero, ocHoBHOro o0ilero u cpegHero (rosiHOro) obijero obpa3oBaHus»; TMPUMepPHOM
NporpamMMbl, CO3[J@HHOW HAa OCHOBe (pe/iepa/ibHOTO KOMIIOHEHTa TOCYZAapCTBEHHOTO
obpa3oBartesibHOrO CTaHzapTa (6a30BbIM ypoBeHb); yueOHoro miaHa YOY «JIuueir TT'Y» Ha
2019-2020 yuebHbiii rog. Pabouasi mporpaMmma KOHKPeTHU3UPYeT CoJiep>KaHue MpeMeTHBIX TeM
oOpa3oBaTe/lbHOTO CTaHZAPTa, AAET pacripe/ie/ieHHe yueOHbIX YacOB IO pasjiesiaM U TeMaM

Kypca.

Onucanue MecTa y4eOHOro nmpeaMera «(pu3uKa» B y4eOHOM IjiaHe

Bcero Ha usyuenue ¢u3vku Ha 6a30Bom ypoBHe B 10-11 kacce Boifensiercss 136 u.: U3 HUX B
10-11 xnaccax (coupanbHO-3KOHOMHUECKOro rnpodus) o 68 u. (2 u. B Hezemmo, 34 yueOHbIE
HeJe/nn)

YueOHO-MeTOAHYECKHH KOMILIEKT

KacesinoB B.A. ®usuka. 10 k1. [TpodunbHbIN ypoBeHb: yueOHUK [jist 00111e00pa3oBaTe/ibHbIX
yupexxzaenuii. M.: [lpoga. 2015, 2018, 2019.

KacesinoB B.A. ®usuka. 11 k1. [TpodunbHbIi ypoBeHb : yuebHUK AJ1si 0611je00pa30oBaTe/TbHbIX
yupexxzaenuil. M.: [lpoga. 2015, 2019.

KacesinoB B.A. ®usmka. 11 k1. Ba3oBblil ypoBeHb: yueOHUK [Jist 0011e00pa3oBaTe/ibHbIX
yupexxzaenuil. M.: [lpoga. 2015, 2018.

KacesinoB B.A. ®usmka. 10 k1. Ba3oBbliil ypoBeHb: yueOHUK Jist 00111e00pa3oBaTe/ibHbIX
yupexxzaenuil. M.: [lpoga. 2015, 2017.

1

OO01as xapaKTepUCTHKA y4eOHOro npeamera

du3vka Kak Hayka O Hanbosee OOIMX 3aKOHaX TMPHUPOABI, BBICTYMasi B KauecTBe yueOHOTO
TpeiIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJ/IaJl B CUCTEMY 3HAHUH 00 OKPY’KaroIlleM MUPE.
OnHa packpeiBaeT pOJib HayKd B HSKOHOMHUYECKOM W KyJbTYPHOM pa3BUTHU OOIIeCTBa,
criocoOcTByeT (JOpMHUPOBAHHIO COBPEMEHHOTO0 Hay4YHOTO MHPOBO33peHus. [Ijisi pelieHus 3afady
(opMHpOBaHKST OCHOB HayUYHOTO MHUPOBO33DPEeHMUs], Pa3BUTHSI MHTE/IEKTYaIbHBIX CIIOCOOHOCTeH
Y TI03HABATe/IbHBIX UHTEPECOB IIKOJBHUKOB B TIPOLIECCe M3yueHUs1 (PU3UKH OCHOBHOE BHUMaHHe
crieflyeT yaesisiTb He Tiepefjaue CyMMbI TOTOBBIX 3HaHMI, a 3HAKOMCTBY C METOZAaMH HAay4HOTO
TO3HAaHUSI OKPY)KAIOIIIEero MMpa, TIOCTaHOBKe TpoOsieM , TpeOyIOImMX OT  YYalluxcs
CaMOCTOSITEJTEHOM fIeATeTbHOCTA 10 WX paspelieHyto. [lofuepkHeM, uTO 03HAKOMJIEHUE
IIKOJILHUKOB C METOZIAMH Hay4YHOTO TO3HAHUS TPeAT0/IaraeTcsi MpOBOAWTE MPU U3YUeHUH BCEX
pazzesnoB Kypca (hr3vKy, a He TObKO TPH U3yUeHHH CIIeanbHOTo paszesna «Pu3uka U MeTo/bl
HAy4HOT'O TIO3HAHUSI».

'ymanuTapHOe 3HaueHHWe (DM3MKM KaK COCTaBHOW YacTu 00riero o6pa3oBaHUM COCTOUT B TOM,
YTO OHAa BOOPY’)KaeT IIKOJbHUKA HAyYHbIM METOAOM IO3HAHMsA, TO3BOJISIOUIMM T0TyYaTh
00BbeKTHBHBIE 3HAHHUS 00 OKPY’KaroI[eM MHpe.

3HaHMe (PM3MUECKUX 3aKOHOB HEOOXOAWUMO [ WU3YyUeHWs XUMWHU, Owosioruu, (pusndeckoi
reorpaduu, TexHonoruu, OBXK.

Kypc ¢wu3uvku B mnpuMepHOW MporpamMme cpejgHero (TIoiHOro) obujero obpa3oBaHUs
CTPYKTYpPUPYETCS Ha OCHOBe (HU3MUECKMX TeOpWi: MeXaHWKa, MOJIeKy/spHas (H3MKa,
3/IeKTPOAMHAMUKA, 37IEKTPOMAarHUTHBIE KOIe0aHUsI ¥ BOJTHBI, KBAHTOBast (hU3MKa.

OcobeHHOCTBIO TIpeiMeTa GU3MKa B yueOHOM TuiaHe 00pa30BaTe/IbHOMN LIKOJIBI SIB/ISIETCSI U TOT
(akT, UTO OB/IaZieHHe OCHOBHBIMM (PU3MUYECKUMU TOHATHSIMU U 3aKOHAaMHM Ha 0a30BOM ypOBHE



CTano HeoOXOJUMbIM TIPAKTUYECKH KaKJOMY UeI0BEKY B COBPEMEHHOM >KU3HU.

Ilen u 3apa4u Kypca.

V3yuenne ¢u3vMKd B crapiiei Ikojse Ha 0a30BOM YpOBHe HampaB/ieHO Ha [OCTH)KeHHe
CIeIYIOLUX LieJIei:
1 * OcBoeHue 3HaHuMl O (QyHJAMeHTalbHBIX (U3UUECKMX 3aKOHaX U MPUHLIUMAX,
JIe)KalX B OCHOBE COBPEMEHHOM (pM3MueCcKoi KapTUHBI MUPa; HanOosee BXKHBIX OTKPBITHSIX B
obnactTy (GU3MKM, OKa3aBILIMX ONpeJesisitolllee BAUsSHUE Ha pPa3BUTHE TEXHUKU U TeXHOJIOTHH;
MeTO/laX Hay4YHOr' 0 NIO3HaHUS [TPUPO/BI;
2 * OBjlaieHMe YMEHHMAMH TIPOBOJIUTH HaO/IO/IeHUs, TUJIAHUPOBATh U BBITIOJIHSATh
5KCIIEPUMEHTBI, BbIJBUTaTh TMIOTe3bl U CTPOUTH MOJENH, NIPUMEHSTh M0/IyYeHHble 3HaHUs 110
¢usuke 115 0OBSICHeHUs] pa3HOOOpa3HbIX (DM3WUECKUX SIBJIEHUWA U CBOWCTB BeLeCTB;
MPaKTHYeCKOro UCI0/1b30BaHUs (pr3rueCcKuX 3HaHWUM;
3 + PasBuTHe T1103HaBaTe/JbHbIX HWHTEPECOB, HWHTE/JIEKTya/JbHbIX M  TBOPUYECKUX
CIoCcOOHOCTe B Tiporiecce TIpUOOpeTeHWs 3HAHWM W yMeHWH 10 (U3UKe C HCTOIb30BaHHUEM
pa3MUUHBIX UCTOYHUKOB UH(OPMALUM, B TOM UMC/Ie CPEe/ICTB COBPEMEHHBIX MH(OPMAL[MOHHBIX
TeXHOMOTU; (opMHUpOBaHWE YMEHHU OLeHUBaThb [JJOCTOBEDHOCTh €CTeCTBEHHOHAyUHOM
vH(popMaLy;
4 * Bocnnmtanme y0eXJeHHOCTH B BO3MOXKHOCTA TI03HAHUSI 3aKOHOB TIPHUPOJIBI;
WCTIONb30BaHUsT  IOCTYXKeHUH (U3MKKM Ha 0s1ar0 pa3BUTHUS UesiOBeuecKol IMBWIM3aALUY;
HeoOXOZMMOCTH COTPY/IHUUECTBA B TIPOLIECCe COBMECTHOTO BBITIOJTHEHUS 3a/jau, YBAXKUTETBHOTO
OTHOIIIEHWSI K MHEHHWIO OIMMOHeHTa Tpu O0OCyXJeHuu T1pobsieM ecTeCTBeHHOHayYHOTO
COZilep’KaHusl; TOTOBHOCTM K MOpaJbHO-3TUYECKOM OLleHKe HCII0JIb30BaHUSI HAay4HbIX
JIOCTY)KEHUM, YyBCTBAa OTBETCTBEHHOCTH 3a 3allJUTy OKPY’Katolllel Ccpejibl;
5 * Ucnosib30BaHue mproOpeTeHHBIX 3HAHWM M yMEHWW AJIsi pellieHrs] TPaKTUYeCKHX
3a/lau TIOBCeIHeBHOM KU3HU, oOecrieueHust 6e301acHOCTU COOCTBEHHOM JKU3HMU.

TpeOoBaHUs K YPOBHIO MO/IrOTOBKH BbINYCKHUKOB

B pesynbrare nsyuyeHus: GU3MKU YUEHUK [JO/DKEH 3HaThb M TOHUMATh:

1 * CMbIc1 moHATHH: (u3nueckoe siBJieHWe, THUIOTe3a, 3aKOH, TeOopus, BeIeCTBO,
B3aUMOJZIENiCTBHE, 9JMeKTPOMAarHWTHOe Tiojie, BOJHA, (OTOH, aToOM, aTOMHOe  SJpo,
VIOHU3UPYIOLLYe U3/TyueHus], I1aHeTa, 3Be3/ja, rajakTuka, BcenenHas;

2 * CMbICT (pU3NUeCKNX BeJTMYHH: CKOPOCTh, YCKOPeHHe, Macca, CHja, UMITyJIbC, paboTa,
MexaHuuecKasi JSHeprusi, BHYTDeHHsii JHeprusi, abCo/IOTHasi TeMmriepaTypa, CpeJHss
KWHeTHUeCKasi SHeprusi YaCTHI] BeleCTBa, KOJTMUeCTBO TeTIOThI, 3/IeMeHTapHBIN 3/IeKTPUUeCKUi
3apsif;

3 * CMbICT (U3MUYECKHX 3aKOHOB K/IaCCMUECKOM MeXaHWKH, BCEMHUPHOTO TSATOTEHHs,
COXpaHeHUs]  SHeprud, UMITyJbCa U 3MeKTPUUeCKOro  3apsiia, TepMOAWHAMUKH,
3/IeKTPOMarHUTHON MHAYKLWH, GoTo3PdeKTa;

4 * Bksai poccuiickux M 3apy0e)KHBIX yueHbIX, OKa3aBIIMX 3HAUWMTe/IbHOe BJIMSIHME Ha
pasBuTHe QU3UKU.

YMeTs:

1 * OnuceiBaTh U 00BACHATH (PU3UYECKHE SIBJIEHHS W CBOMCTBA TeJ/I: IBIDKEHHE
HeGecHbIXx Tenm u KMC3, cBoWCTBa ra3oB, >KUAKOCTEM W TBepPAbIX Tes, 37eKTPOMarHUTHast
WHJYKIYs, paclipoCTpaHeHue 3/1eKTPOMarHMTHBIX BOJTH, BOJIHOBbIE CBOMCTBA CBeTa, M3/lydeHUe
Y TIOTJIOIleHre cBeTa aToMoM, (hoTo3ddexT;

2 * OTt/nuarh TUIOTe3bl OT HAyyHbIX TeOpWH, Je/aTb BbIBOJbl Ha OCHOBe
9KCTIePUMEHTA/IbHBIX /IaHHBIX, TPUBOJUTL TIPUMEpPHI, TIOKa3bIBaIOIIMe, UTO HAOMIOLeHUS |
9KCIIePUMEHTHI SIBJISIFOTCSI OCHOBOM [I/1s1 BbIJIBUYKEHHUSI TUTIOTe3 U TeOPHH, T03BOJISIIOT TIPOBEPUTD
WUCTUHHOCTh TEOPeTUYEeCKUX BBIBOZIOB, (hM3nUecKas TeOpUsl JaeT BO3MOYKHOCTh OOBSICHATH
M3BeCTHbIe SIBJIeHUsI IPUPO/Ibl M HayuHble (DaKThbl, TIpe/ICKa3bIBaTh ellje He U3BeCTHbIe sSIBJIeHMUS;



3 + IlpuBoAauTH NpHMepPbl NPAKTHUYECKOr0 WCIO/JIb30BaHUs (U3NUeCKHUX 3HAHMI:
3aKOHOB MeXaHWKH, TepMOJUHAMHUKU U 37IeKTPOLVUHAMUKU B SHepreTuke, pas/MYHbIX BUJIOB
3JIEKTPOMAarHUTHBIX M3/yYeHUW [/Is1 pa3BUTUS pajuo- U TeJeKOMMYHMKal[UM, KBaHTOBOU
(Y3MKU B CO3[jaHUHU S/1ePHOM SHEpPreTHKH, /1a3epOoB;

4 * BocnipyHUMaTh M Ha OCHOBe MOJIyYeHHBIX 3HAHHM CAaMOCTOSITe/IbHO OLIeHHBAaTh
vHpopMaLMio, cofiepaiytocss B coobujeHusx CMMU, WHTepHeTe, HayuyHO-TIOMYJ/ISIPHBIX
CTaTbsX;

1 * Ncnonb3oBarh nproOpeTeHHbIE 3HAHUS U YMEHHUsl B TIPAKTUUeCKOU JiesiTe/TlbHOCTA U
TIOBCE/THEBHOM JKU3HU [yisi: obecrieueHrsi 0e30TMacHOCTH JKM3HEZAEATeNBHOCTH B TIpOLiecce
WCTIOb30BaHUsT TPAHCIIOPTHBIX CPEe/CTB, OBITOBBIX 3/IEKTPONPUOOPOB, CpPeACTB pajuo- |
TeJIeKOMMYHUKAL[MOHHOM CBSI3U; OLIeHKY BJIMSIHUS HAa OpPraHU3M uesioBeKa U Jpyrue OpraHu3Mbl
3arpsi3HEHUs] OKpY’Karolllell  Cpefibl; palMOHa/JbHOTO TMPUPOJOIO/Ib30BaHUS W 3allUThI
OKpY’Karolller Cpefbl.



AHHoTanus K pa6oueii nporpamme no ¢usuke B 10-11 kaccax
(mpo¢uIbHBIN yPOBEHB)

Hacrosiiasi paboyass miporpamma pa3paboTaHa Ha ocHOBe ®ejepasbHOTO KOMIIOHEHTa
rOCyZlapCTBEHHOr0 00pa30BaTe/IbHOTO CTaHfapTa cpejgHero (mosiHoro) obimero obpa3oBaHUS
(mpuka3 MwuHucTepcTBa obpasoBanusi P@ Ne 1089 ot 05.03.2004 roga «O6 yTBepxkjeHUU
¢besepasbHOTO KOMITOHEHTA TOCYZApCTBEHHBIX 00pa30oBaTe/bHBIX CTaHAapTOB HAYaJlbHOTO
ob1iero, ocHoBHOro o6iiero u cpegHero (rosiHOro) obijero obpa3oBaHus»; TMPUMepPHOMN
NporpamMMbl, CO3[J@HHOW HAa OCHOBe (pe/ilepa/ibHOTO KOMIIOHEHTa TOCYZAapCTBEHHOTO
obpa3oBartesibHOrO CTaHzapTa (6a30BbIM ypoBeHb); yueOHoro miaHa YOY «JIuneir TT'Y» Ha
2019-2020 yuebHbiii rog. Pabouast mporpaMmma KOHKPeTHU3UPYeT Cofiep>KaHue MpeAMeTHBIX TeM
oOpa3oBaTe/bHOTO CTaHZAPTa, AAET pacripe/ie/ieHHe yueOHbIX YacOB IO pasjiesiaM U TemMaM

Kypca.

Onncanue MecTa y4eOHOro nmpeaMera «(pu3uKa» B y4eOHOM IjiaHe

Bcero Ha u3yuenue pusrku Ha ipoduibHOM ypoBHe B 10-11 knacce Boifiesisercss 306 4.: U3 HUX
B 10 kmacce 136 4. (4 u. B Heziesro, 34 yueOHble Hesien) U B 11 kimacce 170 u. (5 u. B Hegemo, 34
yuebOHbIe Heflenn).

YueOHO-MeTOANYECKHH KOMIIEKT

dusmka. Yrnyonennsiii ypoBenb 10 kinacc. KacesiHoB B. A. ([Jpoda.);

dwusuka. YrnybneHnHsiii ypoBeHb 11 kimacc. KacbsiHoB B. A. ([poda.);

JonoyHuTenbHas nuTeparypa:

C6opHuKu 3adau:

1 » ®usuka. 3agaunuk. 10-11 ki1.: TTocobue ayist 0b1ie06pa3oBar. yupexkeHnii / PeIMKeBUY
A.TI. — 7-e u3n., crepeoturn. — M.: [Ipoda, 2003. — 192 c.

Memoduueckoe obecneueHue:

2 » Kamenenkuii C.E., OpexoB B.I1.. MeToauka peliieHust 3ajjau no (pusrke B cpefjHel
wkosie. — M.: IIpocselenue, 1987.

3 * KopoBuH B.A., CrenanoBa I'.H. Marepuansi Jjis1 IOJrOTOBKY U MPOBe/|eHNsI UTOTOBOM
aTTeCTallMy BbIITyCKHUKOB CpefiHel (TO/IHOM) 1IKOubI 110 (usuke. — [Ipoda, 2001-2002.

4 * KopoBuH B.A., lemuzoa M.FO. MeToauueckuii CripaBOYHUK yuuTesisi (PUINKU. —
Mauemo3uHa, 2000-2003.

e Kypca

6 OCBOeHMe 3HAHMH O MeTO/|aX HayuHOro MO3HaHWs IPUPO/Ibl; COBPEMEHHOU (pM3MYeCcKon
KapTHHe MHpa: CBOWCTBAax BellleCTBa W M0/, POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
JVHAMMUeCKMX M CTaTUCTUUECKHUX 3aKOHAaX TIPUPOJbl, 3JIeMEHTapHbIX 4YacTULaX U
(dbyHJaMeHTa/lbHbIX B3aUMO/IeHCTBUSAX, CTPOEHHMM W 3BOIIOLMM BceneHHOW; 3HAaKOMCTBO C
OCHOBaMH (pyHZaMeHTanbHbIX (HM3UUECKUX TEOPHM: K/IaCCUYeCKOW MeXaHUKH, MOJIEKY/ISIPHO-
KUHETUUYeCKOW TeOoprH, TepMOJMHAMUKH, KIaCCUUeCKOM 3/1eKTPOJUHaMUKH, CIeljiaabHON
TEOPUM OTHOCUTEIbHOCTH, KBAHTOBOW TEOPUH;

7 OBJIa/leHHe YyMeHHAMH TIPOBOJUTb HAOMIOZEHHs, TUIAaHUPOBaTh W BBINIOJHATH
9KCTIepUMeHThl, 00pabaTbiBaTh pe3y/bTaThl W3MePeHWH, BbIIBUraTb TMIIOTe3bl U CTPOUTH
MO/ie/IY, YCTaHaB/IMBATh IT'PaHULIbl KX IPUMEHUMOCTH;

8 NpUMeHeHHe 3HAaHUM TI0 ¢u3MKe [Jii OOBSICHEHUsl SIBJIEHWM TIPUPO/bI, CBOWCTB
BeIleCTBA, TIPUHLUIIOB pPabOThl TEeXHWYeCKUX YCTPOMCTB, pemieHus (U3NUeCKUX 3azad,
CaMOCTOSITeJTbHOTO MPHUOOpeTeHNsl U OLIEHKH [JOCTOBEPHOCTH HOBOM MH(pOpMaluyd (pU3NuecKoro
CoZlep>KaHusl, MCIMO/Ib30BaHUsI COBPEMEHHBIX WH(OPMALIMOHHBIX TEeXHOJOTMM [/l TIOMCKa,
riepepabOTKY U MpebsiBleHus1 yueOHON 1 HayuHO-TIOMYJ/IIpPHOM MHbOpMaLyK 110 pU3MKe;



9 pPa3BHTHE TMO03HABATEe/JILHBIX HMHTEPECOB, HWHTE/UVIEKTYA/IbHBIX HW TBOPYECKHX
CIIOCOOHOCTEH B

npoiiecce peleHus (U3MUECKHUX 3ajlad U CaMOCTOSITE/IbHOTO MPHOOPeTeHHs] HOBBIX 3HAHHM,
BBIMO/IHEHUS 9KCTIEPUMEHTA/IbHBIX MCC/IeZI0BAaHUM, TIOATOTOBKH [IOK/IaZIoB, pedepaToB U JPyTUx
TBOPYECKUX paboT;

10 BOCIIMTAHUE [yXa COTPYJHWYECTBA B TIPOL[ECCE COBMECTHOTO BBIMOJIHEHUS 3a/iau,
YB&KHUTE/ILHOTO OTHOILIEHUSI K MHEHHIO OTTMOHEeHTa, 000CHOBAaHHOCTH BbICKA3bIBA@MOM MO3MILIUH,
TOTOBHOCTH K MOPaJ/IbHO-3TUUYECKOH OL[€HKE MCIT0/Ib30BaHMsI HayUHbBIX [OCTH)KEHUH, YBaXKEHUS K
TBOpLIAaM HAyKH W TEXHUWKH, O00EeCreurBaroliM BeAyIL[yl0 pOib (GU3MKA B CO37AHUM
COBPEMEHHOI'0 MUPAa TEXHUKH;

11 HCII0/Ib30BaHHEe TPHOOPEeTeHHbIX 3HAHMM M YMEHHH [|/Is5 PeIlleHUs] MPAKTHUYeCKUX,
JKU3HEHHBIX 3a/lau, paljMOHA/LHOTO MPHUPO/ONO/Ib30BaHUs W 3alllUThl OKpY’Karollled Cpejbl,
obecrieueHst 6e30TIaCHOCTH YKU3He eI TeTbHOCTH UesioBeKa v 00I1ieCTBa.

TpeGoBaHHUs K YPOBHIO MOJTOTOBKH BbIITYCKHUKOB

B pe3ynbTarte u3ydyeHusi (PU3UKH Ha NMPO(UIHLHOM YPOBHE YUeHHUK J0/DKeH
3HATb/IIOHUMATD

* CMBICJI TOHATHH: (uU3MYecKoe siB/ieHWe, QU3NUecKasi Be/JMUMHA, MO/e/ib, THUIIOTe3a,
NPUHLMI, TOCTYyJaT, TeOpHs, IIPOCTPAHCTBO, BpeMs, HHepLMaJbHas CHUCTeMa OTCYerTa,
MaTepuajibHasi ~ TOYKa, BeIeCTBO,  B3aUMOJeENCTBUe, UJeanbHbI  Tra3,  pPe30HaHC,
3/IEKTPOMAarHUTHbIE KOIeOaHus,, 3/eKTPOMAarHUTHOE TII0jie, 3/IEKTPOMAarHUTHasi BOJIHA, aTOM,
KBaHT, (OTOH, aToMHOe sipo, JAedeKT MacChl, 3Heprusi CBsi3H, PaJUOAKTHBHOCTE,
VIOHHM3MpYIOLllee U3y4yeHue, I7IaHeTa, 3Be3/1a, rajlakTrika, BeeneHHas;

* cMbICT (u3MYeCcKHMX BeJIMYMH: TepeMellleHHe, CKOPOCTb, YCKOpeHue, Macca, CHIa,
JlaB/ieHre, WMIy/IbC, paboTa, MOIIHOCTb, MeXaHHuecKas SHeprusi, MOMEHT CHJIbl, TepUO[,
YyacToTa, aMIUIMTy/Zia KosiebaHWH, ZJIiHAa BOJIHBI, BHYTPEHHsIS SHEPrusi, CpeJHssl KUHeThuecKast
SHEPrHsl YacTHL] BeIlecTBa, abCO/MIOTHas TeMmriepaTypa, KOJMYECTBO TeIUIOThI, YZeabHast
TEeIJIOEMKOCTb, y/le/bHasi TeryioTa rapoobpa3oBaHusl, y/e/bHasi TelyioTa TUlaBieHus], y/iebHast
TEeIyioTa CropaHus, 37eMeHTapHbI 37eKTPUUeCcKUil 3apsifi, HampshKeHHOCTb 3/1eKTPUYeCcKOro
TMoJIsi, Pa3HOCTh TIOTEHL[MA/IOB, 3JeKTPOeMKOCTb, JHEPrusi 3/IeKTPUUeCKOro TMoJis, Cuia
5/IEKTPUYECKOTO  TOKa, 3/IeKTPUYeCKOe HalpsDKeHue, 3/7eKTpUueckoe  COMPOTHUBIIEHMeE,
3JIEKTPO/IBWKYIIlasi CH/a, MarHUTHBIM TOTOK, WHJYKLUS MarHWTHOTO TIOJIsi, UHAYKTUBHOCTB,
SHeprusi MarHUTHOTO T0JIs1, T0Ka3aTe/Ib [peIoM/IeHHs], OITHYecKasl CU/la JIMH3bI;

*  CMBICT (U3HYeCKHX 3aKOHOB, NMPUHLMIIOB H TMOCTY/AaTOB ((HOPMYJMPOBKA, T'PaHULIbI
NIPUMEHUMOCTH): 3aKOHbI JUHAMUKA HBIOTOHA, MPUHLMIBI CYNEPHIO3ULIMKA U OTHOCUTETbHOCTH,
3akoH Ilackansi, 3akoH Apxumejia, 3akoH ['yKa, 3aKOH BCEMHUDHOI'O TSTOTEHHsl, 3aKOHbI
COXpaHeHHsl 3Hepryu, UMITY/IbCa U 3/IEKTPUYECKOro 3apsi/ia, OCHOBHOE YpaBHeHHe KUHEeTUUeCKOU
TeOpUH T'a30B, ypaBHEeHUE COCTOSTHUS W/lealbHOTO Ta3a, 3aKOHbI TePMOAMHAMUKHY, 3aKoH KyJ/ioHa,
3akoH OMma f/1s1 OMHOM LienH, 3aKoH [[koysisi-JIeHlla, 3aKOH 3/71eKTPOMarHUTHOM WHAYKLWH |,
3aKOHbI OTPa)KeHUsI U TIpPeJIOMJIeHHs] CBeTa, TIOCTY/aThl Criel{daJbHOW TeOPUH OTHOCHUTE/IbHOCTH,
3aKOH CBSI3U MacChl U 93Hepruu, 3akoHbl (hoTo3ddeKTa, moctynarsl bopa, 3aK0OH pa/ju0aKTUBHOTO
pacrnaza;

* BK/IQ/i POCCHHCKHX H 3apy0e)XHbIX YUeHBIX, OKa3aBLIMX HauWOOsbllee B/USHUAE Ha
pa3BUTHE (PU3UKU;

yMeThb

*  ONMCHIBATh U O0BSACHATH pe3y/IbTaThl HAO/IIOAeHNH U YIKCIIEPUMEHTOB: He3aBUCHUMOCTh
yCKOpeHUs1 CBOOOAHOTO TajleHWss OT MacChl TQJAlOIero Tesia; HarpeBaHWe ras3a IIpU ero
ObICTPOM CXKATHUU U OXJIaXK/|eHHe TpU ObICTPOM pacIIMpeHWH; TOBbIIIeHHe /laBieHus ra3a npu
ero HarpeBaHWM B 3aKpBITOM COCyZe; OpOYHOBCKOe [BYDKEHHe; 37eKTpH3aliis Tesl TpU UX
KOHTaKTe; B3aMMO/[eiCTBHe TIPOBOJHUKOB C TOKOM; /IeMICTBHe MarHUTHOTO T10Jis1 Ha TIPOBO/IHUK C
TOKOM; 3aBUCUMOCTb COTIPOTHBJ/IEHUS] TIO/YIIPOBOJHUKOB OT TeMIlepaTypbl U OCBelleHus;
3/IEKTPOMAarHUTHasi WHAYKLUS; paclpoCTpaHeHHWe 37eKTPOMarHUTHBIX BOJH; AWCTIepCHs,



MHTepdepeHLUs U AW(pakLysl CBeTa; W3/IyuyeHHe U MOIJIOIleHHe CBeTa aTOMaMH, JMHeiuaTble
crnekTpbl; GoTo3(QdeKT; palM0aKTUBHOCTb;

* NPHUBOAUTH NPHMePHI ONbBITOB, WIIIOCTPUPYIOIIUX, YTO: HAOIIONEHUS U IKCIIePUMEHT
C/1y>KaT OCHOBOM [i/1s1 BBIJBVDKEHMS] TMIIOTe3 M TIOCTPOEHHUSl HAyUHBIX TEOpUM; SKCIIePUMEHT
M03BOJ/IsIeT TPOBEPUTh HCTUHHOCTb TEeOpPeTHYeCKUX BbIBOZIOB; (hr3nyecKass Teopusi JlaeT
BO3MOYKHOCTb OOBSICHATD SIBJIEHUSI TIPUPObI M HayuHble (akThl; (hr3rdecKasi TeOpus MO3BOJISIET
TIpe/ICKa3bIBaTh ellle HEeM3BEeCTHbIE SBJIEHUS U WX 0COOEHHOCTH; MPH OObSCHEHUH TPUPOJHBIX
sIBJIEHUI UCTIOJTb3YIOTCs (pU3MUecKre MOJied; OAWH U TOT >Ke TIPUPO/IHBIA 00BeKT UM SIBlIeHUe
MOKHO MCC/e/loBaTb Ha OCHOBe MCII0/Ib30BaHUs pas3HbIX MoJiesieli; 3akOHbl (U3NKU U
(r3ruecKre TeEOpUU UMEIOT CBOM OTpe/ie/ieHHble TPaHULIbl IPUMEHUMOCTH;

* onucbiBaTh (yHJaMeHTa/IbHbIe ONBITHI, OKa3aBIlIMe CyIlleCTBeHHOe BJ/IMAHHE Ha
pasBuTHe (pU3NKH;

* MPUMEHATH MoJIyUeHHbIe 3HaHUs /1A pelieHus (pu3nyecKux 3afay;

* ompe/je/ATh: XapakTrep (U3MUECKOro rporecca no rpaduky, tabauie, GopmMyJie; IPOAYKTbI
slePHBbIX peakl[ii Ha OCHOBe 3aKOHOB COXPaHeHHUs 3/IeKTPUUYEeCKOro 3aps/ia U MaCcCOBOT0 YNCIIa;
* M3MepATh: CKOPOCTb, YCKOpeHHe CBOOO/HOIO MaJieHusi; MacCy Tesla, MIOTHOCTh BelecTBa,
cuny, paboTy, MOIIHOCTB, SHEPrut0, KO3 (UIeHT TPeHUsI CKOJIbXKeHUs], BIaKHOCTh BO3/yXa,
yZe/NbHYI0 TeIlJIOeMKOCTb BeLecTBa, YZe/JbHYI0 TeIUIOTYy IUIaB/leHUs JIbJa, 3JIeKTpU4YecKoe
conpotuBienve, O[C U BHYTpeHHee COIIPOTUBJ/IEHWE WCTOYHUKA TOKAa, [I0Ka3aTesb
Mpe/IOM/IeHUs1 BelecTBa, ONTUUECKYH) CWIY JIMH3bI, JJMHY CBETOBOW BOJIHBI; IPEJCTaB/STh
pe3y/bTaThl U3MEPEHUN C YUYETOM UX MOTPEIIHOCTe!;

* MPHUBOJUTH NpUMepPbI MPAKTUUYECKOro NpuMeHeHMs (u3NuecKMX 3HAHMM: 3aKOHOB
MeXaHUKH,

TePMOJVHAMUKU U 3/1€KTPOJAUHAMUKU B SHEPreTHKe; pas3/lMuUHbIX BHUJIOB 3/IEKTPOMAarHUTHBIX
W3/yYeHUN [/1s1 pa3sBUTUS PaJMo- U TeJeKOMMYHMKalUi; KBaHTOBOM (PU3MKM B CO3/IaHUM
slePHOM SHepreTHKH, /1a3epoB;

* BOCIPUHUMMATh ¥ Ha OCHOBe TIOJIyUeHHbIX 3HAHMIl CaMOCTOSITE/IbHO OLIeHHBAaTh
vHpopMaLMio, cofepxkailytocsi B coobujeHusx CMUM, Hay4yHO-TIOMY/SIPHBIX — CTaTbsX;
HCII0/1b30BaTh HOBbIe MH(OPMALIMOHHBIE TEXHOJIOTUH /ISl TIOMCKA, 00paboTKY 1 TIpe/IbsiB/IeHNsT
vHpopMaLMK 1o ¢pu3rKe B KOMITbIOTEPHBIX 0a3ax JaHHBIX U ceTsx (ceTu MIHTepHeT);
HCI0/1b30BaTh NPHOOpeTeHHbIe 3HAHUA W YMEHHS B NPAKTHUYECKOH AesTeIbHOCTH H
TOBCeAHEeBHOM XXU3HHU [|JIfl:

0 obecrieyuenusi  6e30MacCHOCTH  JKU3HEJEATEJILHOCTM B TIPOL[ECCe  KCIOJIb30BaHMUS
TPaHCIIOPTHBIX CpeJICTB, OBbITOBBIX 3/1IeKTPOTprUOOPOB, CpeJCTB pajuo- U
TeJIeKOMMYHUKaL[MOHHOM CBSI3U;

1 aHanu3a M OLEHKM B/MSHUSA Ha OpPraHvM3M 4YejiOBeKa M [pyrue OpraHu3Mbl 3arps3HeHUs
OKpY’Karollleil cpefibl;

*  PpalLMOHAaILHOrO MPUPO/OII0/Ib30BaHus U 3alJUThl OKPY>Karolllel Ccpefbl;

* ormpefeneHys COOCTBEHHOM IO3WLIMM T10 OTHOIIEHWIO K 3KOJOTHYeCKHUM TMpobreMaM U
TIOBe/IeHHIO B TIPUPOJHOM cpejie.






