MyHununajbHoe 001eo0pa3oBareibHOE YUpeKIeHue
MHOronpoguasHas rumaazus Ne 12 ropoaa Teepu
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PABOYASA ITPOTI'PAMMA 1o pusuke

s 10 — 11 ¢pu3uko-mareMaTH4eCKUX KJIACCOB

CocraBurtenu: yuurtens GU3UKU

Teepsb
2018 roa

BBICIIIEM KATETOPUH

AnpapeeBa Onbra HukonaeBHa
Kypuna Upuna ['ennanpeBHa



Kaacc 10A
KomnuectBo yacos o YII rumuaszun 170 yacos

BBenenue. MeTo/ibl HAYYHOTO TIO3HAHUSL U (U3HUECKas
KapTUHA MUpA.

3 4acos

I'naBa 1. Mexanuka

1.1 OcHoBbl kuHematuku. (10 u.)

1.2 OcHoBsl quHamMukH. (11 49.)

1.3 DmeMeHTHI cTaTHKH. (3 1.)

1.4 BpamarensHoe IBHKCHHE TBEPABIX Tel. (4 4.)
1.5 3akonbl coxpaHeHus: B MexaHuke. (9 4.)

1.6 Mexannueckue KojieOaHus U BOTHBL. (9 4.)

46 yaca

I'naBa 2. MonekynsipHas ¢puzuka.

32 yacoB

I'maBa 3. OCHOBBI TEPMOJIMHAMUKH.

12 gacos

I'maBa 4. DOnexrpoanHaMuKa

4.1 Dnextpuyeckoe mnose. (17 4.)

4.2 3aKoHBI MOCTOSTHHOTO TOKA. (14 u.)

4.3 DIeKTpUYCCKUH TOK B pas3auuHbIX cpeaax. (12 d.)
4.4 MaruutHoe nojie. (7 4.)

4.5 DnextpomarauTHas uHAyKus. (11 4.)

61 yacoB

PU3NYECKUN IPAKTUKYM.

8 yacos

Oo6o0u1aroiee NOBTOPEHHUE.

6 yacos

Pe3epBHOE Bpems

2 4acoB

UTOI'O

170 yacoB
npu S yacax
B HeJleJII0




Kaacc 11A
KomnuectBo yacos o YII rumuaszun 170 yacos

I'naBa 1. DnexkTpomMarHuTHbBIE KOJI€OAHUS U BOJHBI. 82 yacoB

1.1 DnexktpomarHuTHBIC KoJeObanus. (22 4.)

1.2 ®usnyeckre OCHOBBI AIEKTPOTEXHUKH. (7 4.)

1.3 DnekTpoMarHUTHBIC BOJHBI U (PU3HUUECKUE OCHOBBI

pagroTexHuku. (12 4.)

1.4 CaeroBbI€ BOJHBI 1 ONTHYECKHE TPHOOPHI. (34 4.)

1.5 DneMeHThl TEOPUN OTHOCUTENBHOCTH. (7 4.)

I'naBa 2. KsanTtoBas (usuka. 48 yacoB

2.1 CsetoBblie kBaHTHI. JleiicTBus cBeta. (12 4.)

2.2 ®wusuka aroma. (10 4.)

2.3 ®wusuka atoMHoro siapa. (17 4.)

2.4 DnemeHTapHbIC YaCTULBI. (4 4.)

2.5 OOpa3oBanue u ctpoeHue Beenennoii. (5 4.)

O06o0maronme ypoxu. 3 gacoB

OU3NIECKHU MPaAKTUKYM. 16 gacos

O06o06mmaroree MOBTOPEHUE. 19 gyacon

PesepBHOE Bpemsi 2 4acoB

UTOI'O 170 yacos

npu 5

yacax B

HEACJII0




IIporpamma no ¢pusuke 1js PU3NKO-
MAaTEMATHYECKUX KJIACCOB

[Iporpamma mo ¢usuke 111 GU3NKO-MaTEMaTHUECKUX KJIAaCCOB pa3paboTaHa
B COOTBETCTBHM ¢ 3akoHOM Poccuiickoit @enepauun «O6 odpa3oBanum» (CT. 7) U
Konnenmueit MmoaepHu3anuu poccuiickoro oopasoanus Ha nepuoa 1o 2010 rona,
yTBEpkKIAeHHOM pacnopsbkenreM [IpaBurensctBa Poccuiickonn @eneparuum  Ne
1756-p ot 29 nexabps 2001 r.; ogoOpeH pelieHreM Koyiierud MuHoOpa3oBaHUs
Poccun u Ilpesunnyma Poccuiickoit akagemun obpazoBanus ot 23 aexadps 2003
r. Ne 21/12; yrBepxnen npukazom Munoo6pazoBanusi Poccun «O0 yTBepKIeHUU
dbeneparbHOrO0 KOMIIOHEHTa TOCYJAapCTBEHHBIX CTaHAApTOB HAYAJIBHOI'O OOIIETO,
OCHOBHOTO OOIIETO U CpeHEro (MOJHOT0) 00111ero oopazoBanus» oT 5 mapta 2004
r. Ne 1089. Ilpu OosblIOM 4YHCIE Yy4YalIMXCS, SKEJNAOIIUX H3ydaTb (PU3MKY
yrayOJeHHO, IIKOJIAa HMMEET MpaBO 3a CYET 4YacoB, BBIACIAEMBIX Oa3MCHBIM
y4eOHBIM TUTAHOM Ha JJIEKTUBHBIE KYpChI, T00ABIATH K 5 HENEIbHBIM 4YacaM Ha
npo(UILHOM YPOBHE €Ille 2 yaca B HeAeNo Ha u3ydeHue gusuku. CoaepikaHue
y4eOHOro Marepuaia, AOMOJHSIONEro mporpamMmy 1o (us3uke TpoQUIBHOTO
YpOBHsI, HE periaMmeHTupyercs. OpUeHTHpOM JUisl yuyuTenedl (GU3UKA MOTYT
CIIY)KUTh aBTOPCKUE MPOrPaMMBbI U YUEOHUKH JIJISl ITIKOJ (KJIACCOB) € YTIIIyOJICHHBIM
u3yuyeHueM (PU3MKHU, TPOTrpaMMBbl 3JIEKTUBHBIX KYpPCOB MO (PU3UKE U aCTPOHOMUHU.
(MeToandeckoe m1uchbMo)

[Iporpamma Kypca HampaBlieHa Ha JOCTHXKEHUE TPeX Ieei:

* [I0Ka3aTh, YTO (PU3MKa — HayKa O MOJCIUPOBAHUU PEATbHBIX MPOIIECCOB,
Y YETKO OMUCATh METOJIUKY MOCTPOEHHUSI MOJIENI U TPAHUILbI €€ TPUMEHUMOCTH;

* MOKa3aTh, YTO (hpU3MKA LIeTbHAS HAayKa, U TPOCIEANTh B Pa3HBIX pa3fenax
Kypca UCIOJIb30BaHUE CUIIOBOTO U 3HEPIe€THUECKOT0 MOIX0I0B, a TAaK)KE ONMUCAaHUE
B3aMMOJICUCTBUS Ha «A3BIKE CHUID» U HA «SI3bIKE MOJIEH»;

* MOCTPOUTH TEOPHUIO0 HJIEMEHTApHOM (DU3UKM KaK HEMOCPEICTBEHHBIN
MHCTPYMEHT pEeUIeHUs 3a/ay, NPUMEHUTh TEOPETUUYECKHUE 3HAHUS JUIsl aHalIu3a
COBPEMEHHBIX TEXHUYECKHX YCTPOUCTB.

Takolt mMOAXOJ COOTBETCTBYET COBPEMEHHOW poiu (Qu3nku B 0OIIeM
oOpa30BaHUU YETIOBEKA, MO3BOJIAET Oosee 2(P(HEKTUBHO UCIOJIB30BaTh OTBEJICHHOE
Ha W3Yy4YeHUE NpeaMeTa BpeMs M COOTBETCTBYET LENsAM oO0yuyeHus (Qusuke B
NPOQUIIBHBIX KJIACCaX CO cllayel Mocie UX OKOHYaHUS! BCTYNUTEIbHBIX 3K3aMEHOB
1o (pM3MKE B BHICIINE WU CIIEIUAIbHbIE YUeOHbIE 3aBEICHUS.

[Iporpamma no ¢usuke 11 K1accoB ¢ yriayOJeHHBIM U3yYEHUEM IpeaMeTa
BKJIFOYAET B c€0S BCE BOIMPOCH OCHOBHOTO Kypca (M3MKU W HamOoJiee Ba)KHbBIE
BOMPOCHI (haKyIbTATUBHBIX KYPCOB (DU3UKHU MOBBIIIEHHOTO YPOBHSI.



[IpenogaBanme MOXeT MPOBOAMUTHCA KaK MO y4eOHHKaM OCHOBHOTO Kypca
bu3uk W y4eOHBIM TIOCOOMSM Il  (paKyJIbTaTUBHBIX KypCOB, TakK M IIO
crenuaibHbiM y4eOHUKaM (GU3UKKA Ui [IKOJA M KJIAcCOB C  YIiIyOJeHHBIM
U3y4eHUueM (U3HUKHU.

XoTs copeprkaHUe MPOrpaMMBbI KJlacca CBA3aHO C YIUIyOJIEHHBIM U3y4YE€HHUEM
(GU3MKN B OCHOBHOM COBMAJA€T C MPOrpaMMOil OCHOBHOTO Kypca, JOMOJIHEHHOTO
Bompocamu (akyJIbTaTUBHOTO Kypca, CTPYKTypa U3yUYeHUS psiia pa3aesioB (GU3nKu
CYILIECTBEHHO OTIMYACTCH:

B kypce VIII kmacca usywaercs pasnen « ATOMHOE Aapo. SnepHas
DHEPreTrKa», Kakoh MOAXO0J YBEIWYMBaeT pojib U o0beM MexaHuku B [X-X
kinaccax. Ha marepuane wexanuke OyAeT TMOKa3aH JAUHAMUYECKUA U
DHEPreTUYECKUN TMOJXO0J JJIsI ONUCAHMS SIBJICHUW, BBEJACHBI TOHATHUS MOJS.
HemanoBaxHo, 4yTo B cTpykType EI'D mexanuka 3annmaet okosno 30%.

B Kypce IX knmacca COXpaHEH CamMOCTOSATENbHBIN paszaen «Cratukay,
UMEIOIINIA 0O0JIBIIIOE MOJTUTEXHUUECKOE 3HAUCHHE;

B Kypce X Kiacca 3aKOHbl TEPMOJWHAMUKHM HW3Yy4alOTCSd Ha OCHOBE
CTATUCTUYECKUX TMPEJICTABICHUN, BBOJUTCA IIOHATHE O CTATUYECKOM CMBICIIE
BTOPOTO 3aKOHA TEPMOJANHAMUKHU;

B Kypce XI kmacca peanu3oBaH €OUHBIM TOAXOJ NPHU HU3YYEHUU
K0JIeOATeNbHBIX BOJHOBBIX MPOLECCOB; I'€OMETPUYECKasi ONTHUKA HM3y4aeTcs Kak
YaCTHBIM  CIIydyald BOJIHOBOM  OIITHKH; TIOHSITHE O CIEKTPE  SIBISIETCA
CTPYKTYpHUpYIOLIEH ueeil Bcero Kypca (GU3MKU — BIUIOTh JO U3YUYEHUS aTOMHBIX,
AJIEPHBIX CIEKTPOB U CHEKTPOB 3JIEMEHTApPHBIX YacTUll; B paszaene «KBaHToBas
bu3uKa» BbIJCICHBI 4 TEMbI: CBETOBBIE KBaHTHI, (PU3MKA aToMma, (pru3nka aTOMHOTO
A1ipa, AIE€MEHTApPHbIE YaCTHUIIBI.

Kypc ¢usuku mis kmaccoB ¢ yriyOJEHHBIM €€ M3YYeHHEM BKIIOYAET BCE
byHaamMeHTalIbHbIE (PU3UUECKUE TEOPUU:

- MPU M3YYEHUU KIIACCUYECKONW MEXaHUKHU OO0JIbIIOE BHUMAHHE YIENSETCS
INPUHIIMITY OTHOCUTENBHOCTU ['anmuiiest u ero pa3BUTUIO B paboTax A. DWHINTENHA,
MaTepuan CTPYKTYpUPYETCS Ha OCHOBE PEIICHUs MPsSMON M OOpaTHOW 3ajay
MEXaHHUKH, HCIOJIb30BAHUSI BCEX TPEX 3aKOHOB COXPAHEHUSI B MEXAHUKHU:
MMITYJIbCa, MOMEHTA UMITYJIbCA U DHEPTHH;

- NOpd W3YyYCHUH MOJEKYISIpHOW  (PHU3UMKHM  ydaluecs  MOJydaroT
NPEACTABICHUS] W Pa3IMuUd  MEXAY JUHAMUYECKUMHU U CTaTUCTUYECKUMU
3aKOHOMEPHOCTSIMH, MOHATUSIX O BEPOSITHOCTH COOBITUN BEPOSITHOCTU COCTOSIHUM,
o0 (QuyKTyaluu, pacrpeieieHud Kak crnoco0e 3aJaHusi COCTOSHUSI CUCTEMBI,
3HAKOMSITCS C pacrpeneneHusasmu Makcpemia u bonbimana. CtaTuueckuil moaxon
ABJISIETCA CYIIECTBEHHbIM W TPH H3YyYECHUM TEIUIOBBIX SIBJIEHUW UM CBOICTB
BEILECTBA;



- NPU U3YYCHUU DOJICKTPOAMHAMHKHU SAPOM CTAHOBATCA KavyeCTBEHHBIC
bopMyIMPOBKHU ypaBHEHUS Makcgenna-Jlopenua, paccMaTtpuBaercs
OTHOCUTEIBHOCTH JIEKTPUUYECKOTO U MATHUTHOTO MOJIEH;

- MpU HM3YyYECHUHU KBAHTOBOW TeOpUHM OCO0OE€ BHHMAaHHUE oOOpaiiaercs Ha
IKCMEPUMEHTAIbHOE JIOKA3aTeIbCTBO CYIIECTBOBAHUS (OTOHOB:  (POTOIPPEKT,
apdpexkr Kommrona, ombir bore, paccmaTpuBaroTCs HIEeM KBaHTOBaHUA,
KOPITYCKYJIIPHO-BOJIHOBOH JTyallu3M, CYyIIITHOCTh COOTHOIIIEHUSI HEOTIPEIETCHHOCTH.

B yrny6nennom kypce pusuku 6osee mOJHO OCYIIECTBIISIETCS 3HAKOMCTBO C
OCHOBHBIMH  HAaNpaBJIEHUSMH  HAy4YHO-TEXHHYECKOro  mporpecca.  Bech
MOJIMTEXHUYECKUA MaTepuan H3ydaeTcs He OTACIbHBIMU (pparmMeHTaMu, a
o0ocoOneHHbIMH  pazfenamu: «TeruioBble MamuHb, «DU3MYECKUE OCHOBBI
AIIEKTPOTEXHUKNY», «ONTHUECKHE TPHOOPHI».

[Iporpammoii mig  Kimacca € YIUIyOJIGHHBIM — W3y4YeHUEM  (PU3UKH
npeaycMoTpeHo okosio 50% y4eOHOro BpeMEHHW OTBOJAWTH HA MPAKTHUUECKHUE
(GopMbl 3aHATUN, BBINOJIHEHUE (PPOHTANBHBIX JTAOOPATOPHBIX PAOOT U pabOT
(Gu3NYeCKOro MpakTHUKyMma, pelIeHHe 3a7ad, IPOBEIECHUE HKCKYPCHM, YTO
3HAYUTENIbHO MPEBBIIIAET OO Y4eOHOTO BPEMEHH, OTBEIEHHOTO Ha 3TU 3aHATUS
IPOrpaMMOil OCHOBHOTI'O Kypca.

Bce 310 mo3BosieT OT 3aHATUH O MpPUMEHEHUSX (PU3MYECKHX SBICHHUM Ha
MIPaKTUKE U MPUHITUTIA EHCTBHUSI KOHKPETHBIX TEXHUYECKUX YCTAHOBOK MEPEHTH K
MOHMMAaHUIO POJIM (DU3HKHU B PEIICHUU TEXHUKO-IKOHOMUYECKUX M IKOJIOTHIECKHIX
npoOJjieM pa3auYHBIX O0JacTeld HapOJHOTO XO3SIMCTBA, HE TOJIBKO YTIIYyOJISITh
3HaHMS, HO W BbIPabATHIBATh YMEHUS WX MNPUMEHSTh, Pa3BUBATh TBOPYECTBO
YUaIIUXCA.

[Iporpamma ¢ yriyOieHHBIM H3yuyeHHEeM (PU3MKH mpeaycMmaTpuBaceT Oosee
IIMPOKOE MKCIOJb30BAaHUE MaTeMaTUYeCKUX 3HaHuM yuwammxcs. JlocraTouHas
MaTeMaTH4ecKas MOJArOTOBKA yJaluxcs o0JerdaeT moka3 WHAYKTUBHOTO CIloco0a
YCTaHOBJICHHSI OCHOBHBIX 3aKOHOB TIPUPOJbI Ha OCHOBE OKCIEpUMEHTa U
JEAYKTABHOTO MyTH MOTyYEHUs CIEACTBHIA U3 PyHIaMEHTAIBHBIX TEOPETUIECKIX
MTOJIOKEHUM.

B kmaccax c¢ yriyOiieHHBIM H3ydeHHEM (HU3UKH YCHJIEHHO BHHMAaHUE K
PAaCCMOTPEHUIO SIBJICHWM MPUPOJBI U OXPAHE OKpyxKaromeu cpenbl. [Ipu stom
HEen30€)KHa WHTerpalus 3HaHWM HE TOJBKO W3 pa3IMYHBIX pa3AesioB Kypca
Gbu3MKY, HO U U3 APYTHUX HAYK O MPUPOJIE: ACTPOHOMUH, XUMHUH, OMOJIOTHH.

Conepxanue yriiyoJeHHOTO Kypca (u3uku, 0ojiee MOJHOE OTpaKeHHE B
HeM (yHIaMEHTAIBHBIX (DU3WUYECKUX TEOPH TMO3BOJSIET B OONBIICH Mepe
npUOIU3UTHCS K (OPMHUPOBAHUIO COBPEMEHHOW KBAHTOBO-TIOJIEBOW (PU3MUYECKON
KapTUHBI MHpPA, OBJAJACHUIO WACSIMH OJHM3KOJAEHCTBUS U  KOPITYCKYJISIPHO-
BOJIHOBOTO JTyaJlu3Ma.



BaxxapiM MOMEHTOM B (h)OPMUPOBAHHH HAYYHOTO MUPOBO33PEHUS SBIISCTCS
B3aMMOCBSI3b YCJIOBUN U TPAHUILl IPUMEHUMOCTH (PU3NYECKUX MOHSATUM, 3aKOHOB U
teopuid. [loka3 rpaHul; MPUMEHUMOCTH (HU3UUECKUX 3aKOHOB MPOXOJUT KPACHOU
HUTBIO 4epe3 BeCh Kypc (M3UMKU TOBBIIIEHHOTO YPOBHS, HAuMHAs OT 3aKOHA
CJIOKEHHUSI CKOPOCTEN B KHHEMATHUKE W KOHYasl 3aKOHAMHU HEJIMHEMHOW ONTHKH. B
ATOM CBSI3U 0CO00E€ BHUMAHUE YIEISETCS U3yYEHHIO METOJ0JIOIMYECKOr0O acIeKTa
byHIaMEHTATBHBIX ~ (PU3WYECKUX  TPHUHIMIOB: COOTBETCTBUS, CHMMETPHH,
OTHOCUTEIJIBHOCTH U COXPAHCHMUS.

IHosicHUTEJABHAA 3aNIHMCKA

Hean u3ydenuss pusuku Ha npoduILHOM YPOBHe B cpenHel (MOTHOI)
00111e00pa30BaTEIbHOM IIKOJIE:

1. Ilpumenenne 3HaHud 1O (u3MKe [UIs1 OOBSCHEHUS SBJICHUI NPUPOJBI,
CBOMCTB BEIIECTB, NPUHIUIOB pPAOOTHI TEXHUUYECKUX YCTPOWUCTB; pELICHUS
¢uznyeckux  3a7ad; CaMOCTOATEIbHOE  OLEHUBAaHME UM  HUCIOJIb30BaHUE
WH()OPMAIIMOHHBIX TEXHOJOTHHA i1 TIOMCKa, MepepaboTKU M MNPEeAbSIBICHUS
y4eOHOHM U Hay4yHOU MH(pOpMALMHK 110 (U3HKE.

2. PazBuTHE TMO3HABATETHHBIX WHTEPECOB, WHTEIICKTYalbHBIX W TBOPUECKHUX
CIIOCOOHOCTEM B Mpolecce peleHus (PU3MYECKHX 3ahad M CaMOCTOSTENBHOIO
npUOOpEeTEeHNs] HOBBIX 3HAHUM; BBIMOJIHEHUE HKCIIEPUMEHTAIbHBIX HCCIIEIOBAaHUI;
HOJIFOTOBKA JOKJIA0B, peepaToB U APYrHUX TBOPUECKUX 3a/IaHUM.

Pabouast mporpamma npeaycmaTpuBaeT (pOpMUPOBAHHUE Yy IIKOJIBHUKOB O0IIIE
y4eOHbIX YMEHUW W HaBBIKOB, YHUBEPCAJIbHBIX CHOCOOOB JEATEIBHOCTH U
KJTFOUEBBIX KOMIIETEHIUH.

ITo3HaBaTe/IbHAA 1eATEJIBbHOCTD:

- HCIIOJIb30BAaHHWE METOJI0B HAyYHOTO IO3HAaHHWSA, TaKuX Kak: HaOJIIOAeHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIECIINPOBAHUE;

- (¢opMupoBaHME€ YMEHUU pa3nuyarh (AKThl, THUIOTE3bl, MPUYUHBL,
CJIEJICTBHUSI, 3aKOHBI, TEOPUH;

- OBJIQJICHUE AJITOPUTMUYECKUMHU CIIOCOOAMM pelIeHus 3a/1ay.

NHpopMantnOHHO-KOMMYHHKATHBHAA AeATEIbHOCTD:

- CIIOCOOHOCTh MOHUMATh TOUKY 3pEHHs coOOeCeTHUKA U MPU3HABATh MTPaBO Ha
WHOE MHEHMUE;

- UCHOJb30BaHUE ISl pElIeHHs Yy4eOHBIX 3a7ay pPa3IMYHBIX HCTOUYHUKOB
uHdopMaIuu.



PeduiexcuBHasi 1eITEJIbHOCTD:
- BJIaJICHUE HABBIKAMM CAMOKOHTPOJIS;
- YMEHUE IPEABUACTD PE3YJIbTaThl CBOCH AEATEIbHOCTH.

Ha ocHoBanuu tpeGoBanmii ['ocyzapcTBeHHOTO 00pa30BaTENBLHOTO CTaHIApTa
(2004 r.) B comepkaHMM  KaJCHIAPHO-TEMATHYECKOTO  IUIAHHPOBAHUS
HpennoiaraeTcss  pealn30BaTh  aKTyaJdbHbIE B HACTOsIee  BpeMs
KOMITETCHTHOCTHBIN, JINYHOCTHO-OPHECHTHUPOBAHHBIHM, JESITEIBHOCTHBIN MOAXO/IbI,
KOTOpBIC ONPEACTSIIOT 3a1a4i O00Y4YeHHUsl KaK MPHOOpPETEHHE 3HAHWW M YMEHUIt
IUIS. MCTOJB30BAaHHS B TPAKTUYECKOW NEATETBHOCTH M TIOBCETHEBHOW >KU3HU;
OBJIaJICHHE CIOCO0AMHU IMO3HABATENFHON, HH()OPMAIMOHHO-KOMMYHHKATUBHON U
pedaeKCUBHOW NEATETBHOCTH; OCBOCHHE I03HABATEIbHOW, HH(OPMAIMOHHOM,
KOMMYHUKATHUBHOM, pe(hJIEKCUBHOW KOMITETEHIIH.

KoMneTeHTHOCTHBII MOAXO0X ONpeleisieT OCOOCHHOCTU NPEabsSBICHUS
coJiepkaHusi 00pa3oBaHUs, NPEACTABIASL €r0 B BUAE TPEX TEMaTUUYECKUX OJIOKOB,
obecneunBamuX GopMUpoBaHUE KOMIETeHUUN. B nepBoM O0ke mpeacTaBiIeHbI
JUJAKTUYECKAE E€IMHMIIBI, ITO3BOJIIOIINE COBEPIICHCTBOBATh HABBIKM HAYYHOI'O
NO3HaHUA. BO BTOpOM — IMIAKTUYECKHE €IUHUIIBI, KOTOPBIE COAEPKAT CBEACHUS
no teopun ¢uzuku. Bce 310 sBIsAEeTca 0a30il s pa3BUTHUS MO3HABATEILHOMN
KOMIIETEHLIMM y4Jamuxcsi. B TpeTbem OJOKe NpencTaBICHbl JAHIAKTUYECKUE
CAVHMIIBI, OTPAKAIOIIME WCTOPUIO pa3BUTUS (PU3MKKM M 00ecreynBaroNIKe
pa3BUTHE Y4eOHO-TIO3HABATEIILHON U PEPIICKCUBHON KOMITETEHITUH.

[Tpunuuner oTOOpa conepaHUs CBsS3aHbl C IPEEMCTBEHHOCTBIO LIEJei
oOpa3oBaHMsI Ha pa3IUYHBIX CTYNEHSX M YPOBHAX OOydYeHHUs, JIOTHUKOM
BHYTPUIIPEIMETHBIX CBSI3€H, a TAKKE C BO3PACTHBIMH OCOOEHHOCTSMHU Pa3BUTHUS

yYalIXcs.

JInyHocTHasi opueHTamusi 00pa30BATEIBHOIO  MpOILIECCA  BBIABISIET
OPUOPUTET BOCIHUTATENIBHBIX M pa3BUBAIOIIMX Lejedl oOydeHus. CrnocoOHOCTh
yyaliuxcs MOHMMAaTh NPUYMHBI U JIOTUKY Pa3BUTHS (DU3MUECKHUX IPOLIECCOB
OTKPBIBACT BO3MOXKHOCTB JIJISl OCMBICJICHHOT'O BOCIIPHUSITHSI BCETO Pa3zHOOOpa3us
MHPOBO33PEHYECKUX, COLIMOKYJIBTYPHBIX CUCTEM, CYLIECTBYIOLINX B COBPEMEHHOM
mupe. Cucrema y4yeOHBIX 3aHSATHH TPU3BaHA CHOCOOCTBOBATH Pa3BUTHIO
JUYHOCTHON caMOUJIEHTU(DHUKAINU, TPUOOIMICHUIO IIKOJIBHUKOB K COBPEMEHHOMU
(bu3nUecKoil HayKe U TEXHHUKE, YCUJICHUI0O MOTUBALIUU K COLUATBHOMY MO3HAHUIO
U TBOPUYECTBY, BOCIHMTAHWUIO BOCTPEOOBAHHBIX KayecTB, B TOM YHUCIE
I'PAXKIAaHCTBEHHOCTH, TOJIEPAHTHOCTH.



JleATeJbHOCTHBINE ~ MOAXOJ  OTPaXXaeT  CTPATeTHi0  COBPEMEHHOM
0o0pa3oBaTeNbHONW  MOJUTUKU: HEOOXOJUMOCTh BOCIMTAHHS  4YeloBeKa U
rpakJaHrHa, UHTETPUPOBAHHOTO B COBPEMEHHOE €My OOIECTBO, HAIEJIEHHOTO Ha
COBEpILIEHCTBOBAaHME ATOro oodmiectBa. CucreMa ypOKOB COPHUEHTHpOBaHA HeE
CTOJIBKO Ha Tepefady «rOTOBBIX 3HAHUI», CKOJIBKO Ha ()OPMUPOBAHUE aKTUBHOM
JUYHOCTH, MOTHBHUPOBAHHONH K CamM000pa30BaHUIO, 00Jajarouiel JoCTaTOYHBIMU
HaBbIKAMU M TICUXOJIOTHUYECKUMH YCTaHOBKAMU K CaMOCTOSITEIbHOMY IIOHCKY,
0oTOOpy, aHAJIM3y M HCIOJB30BAHUIO HH(OPMAIMUA. DTO MOMOXKET BBITYCKHUKY
alanTHpPOBaTbCA B MHpe, IIe 00beM HHPOpPMALUU pacTeT B TE€OMETPUUYECKON
IpoTrpeccuy, TI/I€ COLMaNbHas M Mpo(decCHOHANbHAS YCHEITHOCTh HAIPSIMYIO
3aBUCAT OT TO3UTUBHOIO OTHOIICHHS K HOBAlUSAM, CaMOCTOSITEIBbHOCTH
MBIIUICHUS] 1 MHUIIMATUBHOCTH, OT TOTOBHOCTHU MPOSBIATH TBOPUECKHIA MOIXO K
Jeny, WCKaTh HECTaHAApTHBIE CIIOCOOBI pEIIEHUS MpoOeM, KOHCTPYKTHBHO
B3aMMOJICHCTBOBATDH C OKPY>KAIOIIUMHU JFOABMH.

[Ipu npodunbHOM H3YYEeHUM TPUHIUIHUAIBLHO BakKHas POJb OTBEACHA B
IJIAHE YYacTUIO0 YYaIllUXCAd B TIPOCKTHOM [ESITEIbHOCTH, B OpPraHU3alld U
MPOBEICHUH y4eOHO-UCCIIEIOBATEIHCKON pabOThl; pa3BUTHUIO YMEHUMN BBIJIBUTATh
TUIIOTE3bl, OCYIIECTBIATh HX MPOBEPKY, BIAJETh AJIEMEHTAPHBIMU MpHUEMaMU
UCCJIEIOBATENLCKOW  IEATEbHOCTH, CAMOCTOSITEBHO CO3/1aBaTh  aJITOPUTMBbI
MO3HABATENLHON JEATEIBLHOCTU ISl PEIICHUS 3aJlad TBOPYECKOIO U MOUCKOBOTO
xapaktepa. Cucrema 3aJaHuii Tpu3BaHa OOECHEUYUTh TECHYH) B3aMMOCBS3b
pa3sNUYHBIX CHOCOOOB M ¢opM y4eOHOW JACSATENBHOCTU: HCIOIb30BaHUE
Pa3IMYHBIX AJTOPUTMOB YCBOEHHS 3HAHWW U YMEHUW NPU COXPAHEHUU €IHHOMN
COJIepKaTeIbHOM OCHOBBI Kypca, BHEAPEHHUE TPYIIOBBIX METOJIOB padOTHI,
TBOPYECKUX 3aJaHUI, B TOM YUCII€ METOAUKH UCCIEA0BATEIbCKUX MPOEKTOB.

Cnemuduxoit  yueOHOM  TPOEKTHO-UCCIEIOBATEIIbCKON  JIESTEILHOCTH
SBJISIETCS €€ HAIPaBJICHHOCTh HAa Pa3BUTHUE JUYHOCTH U HA MOJyUYeHHE OObEKTUBHO
HOBOTO HCCIEAOBATENIbCKOro pesynbrara. llenb yueOHO-UCCenoBaTeabCKOn
NEATEILHOCTH - MPUOOPETEHUE YYaIlUMUCS MO3HABATEIBHO-UCCIEA0BATEIbCKON
KOMITETEHTHOCTH, TPOSBIISIONICICS B OBJAJEHUU YHUBEPCATHHBIMH CIIOCOOaAMU
OCBOCHHMSI JICATCIILHOCTH, B PAa3BUTUU CIIOCOOHOCTH K HCCIEI0BATEILCKOMY
MBIIUICHUI0, B AKTUBHU3alMM  JIMYHOCTHOM  MO3UIMU  y4allerocss B
o0pa3oBaTeIbLHOM MPOIECCE.

Peanmzamus KaleHIapHO-TEMAaTHYECKOTO ITUTaHAa OOECTeurnBaeT OCBOCHHE
oOmmeyuyeOHbIX ~YMEHUHW W  KOMIIETCHIIMA B  paMKax HHGOPMAIMOHHO-
KOMMYHUKATHBHOW NIEATETLHOCTH, B TOM YHCJIE:



- CIIOCOOHOCTH MEpPEAABaTh CONECPKAHUE TEKCTA B CKATOM WIHM Pa3BEPHYTOM
BUJICE B COOTBETCTBUM C LIENBIO YUYEOHOTO 3a/laHusl, TPOBOAUTH MH(OPMAIMOHHO-
CMBICJIOBOM  aHAJIM3 TEKCTa, MCIOJb30BaTh  PA3JIUYHBIE BHABl  YTCHUS
(o3HAKOMHTETBHOE, TPOCMOTPOBOE, TIOUCKOBOE U JIp.);

- CO3/JaBaTh IMCBMEHHBIE BBICKA3bIBaHUSA, aJEKBaTHO IEPEAIOLIUE
OPOCIYIIAHHYI0O W TMPOYMUTAHHYIO HMHGPOPMAIMIO C 33JaHHON  CTETICHBIO
cBepHYTOCTH (KpaTKO, BEIOOPOYHO, TIOITHO);

- COCTaBJIAATh IJIaH, TE3UCHI, KOHCIIEKT.

Cneunduka 1ened © colepkaHus U3YYeHUS (PU3UKH CYIIECTBEHHO
MOBBINIAET TpeOOBaHUS K pe(IeKCUBHON  NEATETbHOCTH  y4YalllUXCs: K
OOBEKTUBHOMY OILICHUBAaHUIO CBOMX YYEOHBIX JIOCTH)KCHHWH, MOBEACHUS, YepT
CBOEH JIMYHOCTH, CIIOCOOHOCTH W TOTOBHOCTH YYUTHIBATh MHEHHUS JIPYTUX JIIOAEH
IPU OINpPENECICHUH COOCTBEHHOM MO3UIMH M CAMOOLEHKE, IMOHMMATh LIEHHOCTH
0o0pa30BaHus KaK CPEACTBA Pa3BUTHUS KYJIbTYpbl IMYHOCTH.

B mpomecce oO0yueHus mpeAmnoJsiaraeTcsi aKTUBHOE  HCIIOJIb30BAaHUE
MeANapecypcoB U HHHOPMALIMOHHBIX TEXHOJIOTUH.

PABOYAS TIPOI'PAMMA (COAEPKAHUE
OBPA30OBAHUS)

®U3UKA 10 kaacc
(170 yacoB, m3 HHMX 2 4 — pe3epBHOE BpeMsi; 5 4 B HeIe10)

1. MeToabl HAYYHOT'0 MO3HAHUSA U (PU3HUYECKASA KAPTHHA
Mupa (3 u)

OKCIIEpUMEHT W Teopuss B TMPOILECCE TMO3HAHUS  IPUPOJIBIL.
MonenupoBanue sBICHHM W OOBEKTOB Mpupoabl. Hayunble rumote3bl. Pomb
MaTeMaTUKH B (PU3UKE.

®u3MYEeCKUe 3aKOHBI M TPAHUIBl MX NOPUMEHUMOCTH. [IpuHUmMD
COOTBETCTBUs. PU3nYecKas KapTUHa MUpA.

2. Mexanuka (46 q)

1. OcHoBbl kuHemMaTuku (10 4)
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OCHOBHBIE TIOHATHS W YypaBHEHUs KuHeMaTuku. KnHemarnueckue
XapakTepUCTUKU B  Pa3IMYHBIX CUCTEMaxX OTCYETa; OTHOCUTEIBHBIE W
VHBApUAHTHBIC BEJIUYUHBI.

2. OcHoBbl TuHaMukn (11 )

I/IHepL[I/IaJ'IBHBIC CUCTCMBbI OTCUCTA IPUHIHUII OTHOCHUTCIIBHOCTH,
3aKOHBI HBIOTOHa, HCUHCPIHUAJIIBHBIC CUCTCMBI OTCUCTA, SABJICHUA, Ha6J'HOI[aeMBIC B
HCUHCPIUAJIBHBIX CUCTCMAX OTCUCTA.

OCHOBHBIC TTOHATHUS U 3aKOHBI JNHaMHUKH. Cuiiel B MEXaHHKE.

HpHMaH 151 06paTHa${ 3aJada MCXaHUKH.

3. D1eMeHTHI cTaTHKH (3 4)

MoMeHT cuibl. YCIOBHSI paBHOBECUA Te€J. YCTOMYMBOCTH Tel. Buuasl
paBHOBECHSI.

4. BpamarejbHoe IBH:KeHHe TBepAbIX Tel (4 1)

BpamarensHoe nBHKEHHE. YTIIOBAask CKOPOCTb. YIJIOBOE YCKOpPEHHE.
OCHOBHOE ypaBHEHUE MHAMHUKH BPAIIATEIbHOrO ABHXKEHUSA. MOMEHT MHEPLUU.
Teopema Llreitnepa.

5. 3akoHbI coxpaHeHusi B Mexanuke (9 u)

NmMnynec Tema. 3aKOH COXPAaHEHUS HMITYJbCa. PEakTHBHOE NBUKEHUE.
YcerpoilcTBO pakeTbl. MOMEHT UMITyJIbCca. 3AKOH COXPAHEHUS MOMEHTA UMITYJIbCA.
Mexanuueckass pabora. I[loTeHiuanbHass W KHUHETHYECKas DJHEpPrus. 3aKoH
COXpaHEHUs SHEpruM B Mmexanndeckux npoueccax. KITJ[ Mexanu3aMoB 1 MalivH.

6. MexaHudyeckue KoJjiedaHus 1 BoHbI (9 4)

KonebarensHoe npmxenue. CBOOOAHBIC KOJIeOaHUS. AMIUIUTYIA, MEPHUOI,
yactota, (aza. Marematuueckuil MadaTHuk. KoneOaHusi rpy3a Ha TMpY>KUHE.
[IpeBpamienrie dHEpPrUM TpPH  KOJIEOATEIHHOM JBI)KCHHH. BBIHYXJICHHbBIE
konebanus. Peszonanc. Pacmpoctpanenue KojeOGaHWii B YNPyrux Cpenaax.

11



[Tonepeunbie U TPOJOAbHBIE BOJHBL. [[nmuHa BosHBL. CBS3b JJIMHBI BOJHBI CO
CKOPOCTBIO €€ pacnpoCTpaHeHus: U neprojoM (yactoroit). MHTepdepenins BOIH.
[Mpuniun [toiirenca. OTpakeHHEe UM NPETOMIICHHE BOJIH. 3BYKOBBIE BOJIHBIL.
['poMKOCTB U BbICOTA 3BYKa.

3. Moaekyasipuas pusuka (32 u)

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU U HX
onbITHBIE 000ocHOBaHMs. [uddy3us u O6poyHOoBCcKoe ABMKEHUE. B3aumoneiicTBue
aTOMOB M MOJIEKy1 BemectBa. Macca u pasMepbl Mosekyid. IlocrosHHas
ABoraapo.

JIlnHaMHU4YeCKHE W CTAaTUCTUYECKUE 3aKOHOMEPHOCTH. BeposTHOCTH
coObITus. CpeHue 3HaueHUS (PU3NYECKUX BEJTUYMH.

Pacnpenenenne kak cmoco® 3adaHUS  COCTOSIHHUSI  CHCTEMBL.
Pacnpenenenne Maxkcpemna. Onsit LlTepHa.

Nneanbublii Ta3. OCHOBHOE YpaBHEHUE MOJEKYISIPHO-KMHETHYECKON
TEOpUM HJACAIbHOrO raza. Temmeparypa W ee u3MepeHue. AOCOMIOTHBIM HYIb
TEMIIEPATYp. YPABHEHHUE COCTOSIHUS MICAJIBHOIO ra3a Kak CJIEACTBHE OCHOBHOTO
YPaBHEHHUSI MOJICKYJISIPHO-KUHETUYECKOWM TEOPUM W €ro 4YacTHbIC Clly4au MJist
u3omnpoueccos. PeanbHble rassl.

HaceilieHHbIE ¥ HEHACHIIEHHBIE Mapbl. 3aBUCUMOCTH IUIOTHOCTH
HACBILIEHHOTO Mapa OT TEMIIEPATYPBL.

3aBUCHUMOCTh TEMITEPATYPbl KUTICHUSI OT JABJICHHUSI.

Kputnueckas temmneparypa. Kputhueckoe cOCTOssHME BeIECTBa.
[unarpamma coctosiHus BemiectBa. [Iporecchl ucnapeHuss U KOHJICHCAUMU B
npupoje 1 TexHuke. [lomyueHne CxKUKEeHHOro ra3a, €ro CBOMCTBAa U MPUMEHEHHUE.

Brnaxunocts Boznyxa. Touka pocsl. [Icuxpometp. [ urpomerp.

CaorictBa xuakocter. lloBepxHocTHas sHeprus. [loBepxHOCTHOE
HaTspkeHue. CmaunBanue. KanuiisipHble sIBIEHUS.

Crtpoenne KpucTa/uioB. AHU30Tponus KpuctawioB. [lomumopduzm.
MoHokpucTabl U NONUKpUCTaUibl. [IOTHAsE ymakoBKa 4acTull B KpHCTaLIE.
[IpoctpancTBeHHas peuietka. CUMMETPHST KPUCTAIIJIOB.

Hedextsl B kpucramiax. OOpa3oBaHHe KpHUCTAUIOB B MPUPOJE U
nojyuyeHue ux B TexHuke. CrocoObl YIpaBJICHUS MEXaHWYECKUMHU CBOMCTBaMU
TBepabIX Tei. [loHsTue o xuakux Kpucramiax. Kpucramisl u xu3Hb. AMOpdHbBIC
TeJa.

Hedopmanmsa. Hanpsokenne. MexaHnyeckue CBOMCTBA TBEPABIX TEIl.
[IpoyHOCTS.
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[InactuuHocth.  Xpynkoctb.  Jluarpamma — pactspkenus.  Co3paHue
MaTEepUajIoB ¢ HEOOXOJUMBIMU TEXHUYECKUMU CBOMCTBAMH.

4. OcHoBbI TepMOAUHAMHUKH (12 4)

TepMoauHaMuyeckuil MOAXON K H3YYCHHIO (PU3MYECKHX TMPOIIECCOB.
TepMoanHaMuUecKue apaMeTpbl COCTOSIHUS Tena. BHYTpeHHsIs SHEPTHS Tena.

[IepBblii 3aKOH TEPMOJIMHAMUKHM.

[IpruMmeHeHne MmepBOro 3akOHAa TEPMOJMHAMUKH K PA3JIUYHBIM TEILUIOBBIM
npoiieccaMm. AnurabaTHeI nporecc. TemioeMKocTU Mpu MOCTOSHHOM JaBJICHUU U
MOCTOSIHHOM 00bEME.

O6patumMble u HeoOpaTuMble Tmponecchl. HeoOpaTUMOCTh TETUIOBBIX
IIPOLIECCOB. BTOPOM 3aKOH TEPMOJAMHAMUKH U €TI0 CTATUCTUYECKHUI CMBICII.

TerioBeie MamuHbl. [IpuHIUMN gecTBUS TemoBbIX aBurarencit. KII
TEIUIOBBIX JIBUTATE€JIEM W NyTH €ro MOBBIINICHUSA. J[BUTaTenb BHYTPEHHETO
cropanusi. [lapoBasi u razoBast TypOuHbl. PeakTuBHBIC ABUTATENU. POJB TEIIOBBIX
JIBUTaTelie B pa3BUTUM TEIUIOSHEPIETUKH U TPAHCIOPTA. TerioBble MAllWHBI U
OXpaHa IMPUPOBI.

5. daexkTpoguHamuka (61 1)

1. Daexktpuueckoe mojue (17 )

3aKOH COXpaHEHMSI DJIECKTPUUYECKOTrOo  3apsiaa. TOYeyHbId W
pacnpeeNeHHbIN 3apsaabl. 3aKOH KYyJIOHA.

Onektpudeckoe mnosie. HamnpspkeHHOCTh., JIMHMM  HanpsiKEHHOCTH.
DNEeKTpUYECKOEe IMOJEe TOYeHHOro 3apsaa. OIHOPOJHOE SIEKTPUYECKOE IOJIE.
[ToTok Hanmps>KEHHOCTH AyekTpuyeckoro noist. Teopema OcTtporpaackoro-I'aycca
JUTst pacueTa nekTpudeckux nosen. Oneit Modde-Munmnnkena.

PaGota osmekTpudeckoro oSl TPU  TIEPEMEINICHUU  3apsi/ioB.
[Torenunan. Hampspbkenune. CBs3b MeXAYy HAINPsHKEHUEM U HAIMPSIYKEHHOCTHIO.
[ToTeHuma mojst TouevyHoro 3apsiaa. [[poBoOAHUKH B 2JIEKTPUYECKOM ITOJIE.

DNEeKTpUYecKas €eMKOCTb. JJEKTpUYecKass €MKOCTh IJIOCKOTO
KOHJIeHcaTopa. /JlusnekTpuueckas HTPOHUIAEMOCTb. JHEPrUs 3JIEKTPUYECKOIO
noisi. JIMAJIEeKTpUKM B BJIEKTPUYECKOM TMojde. MexaHu3M  MoJiapu3aluu
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TUBIIEKTPUKOB. DIIEKTPETHl U CETHETOANEKTpUKH. [Ipe30anexkrpuueckuii s ekt u
€ro UCIOJIb30BAaHUE B TEXHUKE.

2. 3aKkoHBI MOCTOSTHHOTO ToKa (14 u)

VYcnosus CYIIIECTBOBAHMS ITIOCTOSIHHOTO TOKa. CranuonapHoe
AIIEKTPUYECKOE MoJIe.  DJIGKTPUYECKHE  IeMUu  C  [OCHeA0BaTeIbHBIM U
napasuiesIbHbIM COCTMHEHUEM MPOBOIHUKOB. DJIEKTPOABIDKYIIAs cuia. 3akoH Oma
JUTS HCOJTHOPOIHOTO y4acTka W Jyuis mojHou memw. IIpaBmima Kupxroda. Pacuer
Pa3BETBICHHBIX  OJJICKTpUYCCKUX  memei. IIyHTBI W JOHOJHUTCIBHBIC
COTPOTHUBJICHUSI.

PaboTa 1 MOIIIHOCTH TOKA.

3.2J1eKTpUYecKUil TOK B pa3ju4HbIX cpeaax (12 u)

OCHOBHBIE TIOJIOKEHUSI 3JIEKTPOHHOM TEOPUM IPOBOJUMOCTH METaJUIOB.
CKOpOCTh yHOPSIIOYEHHOTO JBUKEHHS JJIEKTPOHOB B ITPOBOJHHUKE. 3aBUCHMOCTD
CONPOTHUBIJIEHUS OT TeEMITEpaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUA TOK B IMOJYNPOBOJHUKAX. DIJIEKTPUYECKAsT MPOBOJAUMOCTH
IIOJIYIIPOBOJHUKOB M €€ 3aBUCUMOCTb OT TEMIIEpATypbl M  OCBELICHUS.
CoOcTBeHHass M MNpUMEcCHass MPOBOAMMOCTH MOJYNPOBOJHUKOB. TepMmo- U
boTOpe3ucTOphl. DNEKTPOHHO-ABIPOYHBIN TIepexoa. [lomynpoBOAHUKOBBIN AUO/I.
Tpanszuctop. [IpumeHeHue NoIynpoBOAHUKOBBIX TPUOOPOB.

ONeKTpOHHass dMuccHs. JIByXdnekTponaHas Jsamna. BospT-amnepHas
XapaKTEepUCTUKA THOJA. DIEKTPOHHBIE ITyTH U UX CBOMCTBA. DJIEKTPOHHO-IIy4YEBasI
TpyOKa.

ONEeKTpUYECKHd TOK B pacTBOpaXx M pacIlaBax 3JIEKTPOJIMTOB. 3aKOH
anekTponusa. OnpeneneHue 3apsaa 3JeKTpoHa. lIpuMeHeHHe 3iekTposin3a B
TEXHHUKE.

HecamoctosTenpHbld 1M CaMOCTOSITENIBHBIM  pa3psabl B raszax. Bunbl
CaMOCTOATENLHOTO  pa3psiAa (T, MCKPOBOW, KOPOHHBIN, JIyrOBOH).
TexHuueckoe HCHOIb30BaHUE Tra3oBoro paspsapa. l[lonsarue o mrazme. MI/]
reHepaTop.
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4. MarauutHoe niojie (7 4)

BzaumopeiictBue TOKOB. MaroutHoe moJieé Toka. MarauTtHas
MHAYKIUS. JIMHUM MarHuTHOM WMHAYKUMM. MarnutHbld moTok. Cuna Awmrepa.
[IpuHIMO JEWCTBUSL BJIEKTPOU3MEPUTEIBHBIX MPUOOPOB. ['POMKOTOBOpPHUTEIIE.
Cuna JlopeHua. JIBMKEHUE DSIEKTPUYECKUX M MArHUTHBIX 3apsJoB B
AJIEKTPUYECKOM W MArHUTHOM TIOJNSIX. Y CKOPUTENM 3apsDKCHHBIX  YacCTHII.
MarauTHbIe CBOMCTBA BelecTBa. MarauTHas 3anmuch HHPOPMAIIHH.

5. DuektpomMarHuTHas HHAYKOusa (11 49)

OnexktpomarauTHas HHAyKIUA. D/1C nHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu. [Ipasuino Jlopenua. BuxpeBoe 351eKTprudecKkoe molie.

CamonHnykuua. MHIyKTHBHOCTB. BnusHue cpenbl Ha HHIYKTUBHOCTb.
OHeprusi MarHUTHOroO MoJisi. OTHOCUTENBHOCTh 3JEKTPUYECKOTO M MAarHUTHOTO
nosieit. [TonsiTue 00 37EKTPOMAarHUTHOM TOJIE.

6. ®u3nvyeckuii npakTukym (8 u)

1. Onenka pa3MepoB MOJIEKYJIbI OJIEMHOBOM KUCIIOTHI.
2. V3mepeHne MOISIPHOM Ta30BOM MOCTOSHHOM.

3.  HaGmonenue OpOyHOBCKOTO ABUKEHUSI.
N3mepenre OTHOCUTENBLHON BIAXKHOCTH BO3/1yXa.
[ToBeIIEHHE Mpeena U3BMEPEHUS aMIIEPMETPA.
[ToBeiIeHUE Npenena U3BMEPEHUS BOJTBTMETPA.
N3Mepenne MOIHOCTY 3IEKTPUYECKOTO TOKA.

© N A

Pacuer n HN3MCPCHHUC NABJICHUA BO3yXd.

7. O6oomaromee nopropeaune (6 4)
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TpeOoBaAHHUA K VCBOCHHUIO VICOHOI0

MarepuaJjia.

MouJiekyasipHas pusuka.

OcCHOBHbIE 3HAHUS

[ToHsTHS: TEIUIOBOE [BMIKEHUE YACTHI[; Macca W pa3sMepbl MOJIEKYJ;
UJeadbHbId Ta3, H30TEPMHUYCCKHUM, W300apHBIA, HM30XOpPHBIM M aauadaTHBIN
poliecchl; OPOYHOBCKOE JIBM)KEHHE; TeMIIepaTypa — Mepa CpeIHe KMHETUYeCKOU
PHEPIrUM MOJIEKYJ; HEOoOpaTUMOCTh TEIUJIOBBIX MPOIIECCOB; HACHIIICHHbBIE U
HEHACBIIICHHBIC TIapbl, KPUTHYECKAS TEMIIEPATYpa, KPUTUUYECKOE COCTOSHHE
BEIIECTBA, BIAXKHOCTh BO3/yXa; IOBEPXHOCTHOE HATIKECHUE, CMAYMBaHUE,
aHU30TPOINHUS MOHOKPHUCTAIOB, KPUCTAUIMUECKHE U aMOop(HBIE Tena; Yynpyra u
MJIaCTUYHBIE AedhOopMaIiu.

3aKOHBI: OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUUECKOW TEOPUHU;
ypaBHeHHe MeHeneeBa-KnanelpoHa; cBs3b MEXIy apaMeTpaMu COCTOSIHHS ra3a
B U30Mpolieccax, MEePBbId 3aKOH TEPMOJUHAMHUKH, BTOPOIl 3aKOH TEPMOIUHAMUKH.

[IpakTyeckre TPUMEHEHHS: HCIOJb30BAHUE KPUCTAIUIOB U JIPYTHUX
MAaTEPUAJIOB B TEXHUKE, TEIUIOBBIE JIBUTATEIN U UX TPUMEHEHHUE HA TPAHCIIOPTE, B
DHEPIeTUKH M CEIbCKOM XO3SUCTBE; METOAbl MNPOPMIAKTUKH U OOphOBI C
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbI.

OCHOBHbBIE YMEHUS:

Pemarp 3amaum ¢ wucnonb3oBaHUEM (QOPMYJ KOJIMYECTBA BEILECTBA,
MOJIIPHOM MAacChl, OCHOBHOTO YPaBHEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU
ra3oB, ypaBHeHusa MeHneneeBa-Knamnepona, CBS3M CpeaHEW KHHETUYECKOU
DHEPIMM XAOTUYECKOTO JBWKEHHS MOJIEKYJl M TEMIEpaTypbl, NEPBOTO 3aKOHA
TepMonuHaMuku. Pabora raza B wu3o0apHom mnponecce, KIIJ TtemmoBbix
JIBUTATEICH.

YUTATh U CTPOUTH I'paUKH 3aBUCUMOCTH MEX1y OCHOBHBIMU MapameTpaMu
COCTOSIHMSI Ta3a; BBIYUCIIATH pabOTy C MOMOUIbIO rpaduKa 3aBUCUMOCTH JaBICHHUS
OT o0beMa.

NOJIb30BATBHCS NICUXPOMETPOM, ONPEACIATh ONBITHBIM ITyTEM IapaMETPhI
COCTOSIHUS Ta3a; MOAYJIb YIPYTOCTH PE3UHBI.

JJIeKTPOAUHAMMKA.

OCHOBHBIE 3HAHUS.
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[ToHATHA: DIEKTPUUECKUH 3apsAll, 3JIEKTPUYECKOE W MAarHUTHOE II0JIe€,
HaIIPSKEHHOCTb, NOTEHIMAIL, Pa3HOCTh IIOTECHIUAJIOB, HaIPSHKCHUE
IEKTPOEMKOCTb, JTUIIONb, TUAJIEKTPUUECKasl MPOHULAEMOCTh; CTOPOHHUE CHIIBI U
O/1C, MarauTHas MHAYKIUSA, MarHUTHBINA IIOTOK, MarHUTHBIE CBOWCTBA BEIIECTBA,
MarHUTHBIM THCTEPE3UC, JJICKTPOHHAs SMUCCHS, COOCTBEHHas M NpUMECHas
IPOBOJMMOCTh  MPOBOJHHUKOB,  p-Nn  MEpeXoJ B  MOJYIPOBOJHHUKAX,
CBEPXIIPOBOJAUMOCTB, ANEKTPOMATrHUTHAS  HMHIAYKLUHS,  HHAYKTHBHOCTD;
CaMOMHIYKIIMS; DJIEKTPOMArHUTHOE TOJIE.

3aKkoHbI: 3aKOH KyJOHa, 3aKOH COXpaHEHUs IJIEKTPUYECKOIO 3apsa, 3aKOH
Oma 11 HEOAHOPOIHOM U MOJIHOM LIETIH, 3aKOHBI 2JIEKTPOJIN3a, IPAaBUIIO JIeHNa.

IIpakTrueckue IIPUMEHEHUS: AIIEKTPOU3MEPUTEIIBHBIE npuOopHlI,
TPOMKOTOBOPHUTEIIb, MAarHUTHAsl 3allMChb 3BYKA, JJIEKTPOJIW3 B METAJULyPIUU U
rajbBaHOTEXHUKE; 3JIEKTPOHHO-Ty4YeBasg TpPyOKa, MOIYIPOBOJHUKOBBIA JIHOJ,
TEPMOPE3UCTOP, TPAH3UCTOP, TEHEPATOP ITEpEMEHHOT0 ToKa, MI'/[-reneparop.

OCHOBHBIE YMEHUS:

Pemate 3agaun Ha 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsia U 3aKOH
KynoHna, ¢ ncnonszoBanneMm teopemsl Octporpanckoro-l'aycca, Ha IBHKEHHE U
PAaBHOBECHE 3apSUKEHHBIX YaCTHUI[ B JJIEKTPUYECKOM W MAarHMTHOM IIOJISAX, C
npuMeHeHueM (OopMyJl: HaNpsHKEHHOCTH, HANpsDKEHUs, padOThl 3JIEKTPUUECKOrO
TOJI51, 3JIEKTPOEMKOCTH, MATHUTHON MHIYKIUH, CUIbI JIOpeH1ia, cuisl AMmnepa;

[Ipon3BoAUTE pacdeTsl ANEKTPUYECKUX LIETIEN C IPUMEHEHHEM 3akoHa Oma
JUIl y4acTKa W TIIOJHOM WLENM W 3aKOHOMEPHOCTEH MOCIEI0BATEIBHOTO U
NapaJyIeIbHOTO COEAVMHEHUN MNpPOBOAHMKOB. OmnpenensTe Maccy BEUIECTBa,
BBIJICIIAIOIIETOCS IIPU JIEKTPOIIU3E;

[lonp30BaTbCd  MWUIMAMIIEPMETPOM, OMMETPOM  HWJIM  aBOMETPOM,
BBIIPSAMUTEIEM 3JIEKTPUUECKOTO ToKa. Ociuiorpadom;

Cobuparhb 31eKTpUYECKUE LEMH;

Onpenensate oneiTHBIM IyTeM OJ[C W BHyTpeHHEE CONPOTHUBIICHUE
UCTOYHHUKA TOKA, CTPOUTh Tpaduky MO pe3ysbTaraM »>KCIEPUMEHTa: BOJIbT-
aMIIEPHYIO XapaKTEPUCTUKY IOJYyNPOBOJHUKOBOrO Auoja. TemmeparypHyro
XapaKTEPUCTUKY TEPMUCTOPA U T.[.
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DpoHTAIbHBbIE JTA00paTOPHBbIE PA0OTHI:

ok whE

TOKaA.

N o

OnbITHas npoBepka 3aKkoHbI boiins — Mapuorra.

HabGnrogenue pocta KpUCTauioB U3 pacTBOpA.

Onpenenenre MOAYJSl YIPYTOCTH PE3UHBI.

N3mepenune yaenpHOoro COnpoTUBICHUS POBOJIHUKA.
N3mepenne DJIC M BHYTPEHHETO COMPOTUBIICHHUSI MCTOYHUKA

Ornpenenenue 3apsiia 3JIEKTPOHA.
HaGnronenue neiicTBUSt MarHUTHOTO MOJIS HA TOK.
N3yuenue sBnennss OMU.

KonTposabHbie padoThI:

©o N O~ wdDE

el
= ©

OCHOBBI KHHEMATHKHU.

OCHOBBI AMHAMUKH.

3aKOHBI COXPAHEHUS.
MexaHnuueckue KojaeOaHus U BOJIHBI.
MonekynspHas pusuka.

OCHOBBI TEPMOAMHAMUKH.
DIIEKTPUYECKOE TOJIE.

3aKOHBI TOCTOSTHHOTO TOKA.
DNEeKTPUUECKUN TOK B pa3IMYHbIX CPEax.
MaruautHoe nose. /M UHIAYKIUS.
Hroroast KOHTposIbHAS padoTa.
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PABOYASA ITPOI'PAMMA (COAEP/KAHUE
OBPA30OBAHUS)

®U3BNUKA 11 kjaacc

(170 yacoB, 3 HHMX 2 Y - pe3epBHOE BpeMsI; 5 U B He/IeJII0)
1. DneKTpoMarHuTHbIE K0JieOaHus H BOJIHBI (82 1)

1. DnekTpoMarHuTHBIE KoJdedanus (22 4)

KonebarenbHoe nBuxkeHue M KojiebaTenbHble cucTeMbl. CBOOOIHbBIE
KoJieOaHUs B WJICaNIbHBIX KOJeOaTeIbHbIX cucTeMax. ['apMOHUYeCKHUe KOJIeOaHusl.
[lepuon, uacrtora, amruinTyna, (asza rapmMoHudeckux kosieOanuil. I[lpunHiun
cyneprno3utnd. ['paduueckoe mnpeAcTaBlIeHHME TapMOHMYECKUX KOJCOaHUM.
CrnoxeHre rapMOHUYECKHUX KOJICOAHUI.

CBoOoHbBIE AJIEKTPOMarHuTHbIE KoJieOaHus B KoHType. [IpeBparnienue
PHEPruu B KojebarensHoM KoHType. CoOCTBEeHHAs! 4acTOTa KoJieOaHUl B KOHTYpE.
3aryxaromue dSJIEKTpUYeCKue KoyieOaHus. AHAJIOTHS SJICKTPOMArHUTHBIX U
MEXaHUUYECKUX KOJeOaHuM.

ABTOKOJIeOaHus. ['eHepaTop HE3aTyXarolUX AJIEKTPOMAarHUTHBIX
KoJieOaHu (Ha TPAH3UCTOPE).

Boinyxnennbie snektpudeckue koiiebanusi. [lepemennsiii Tok. ['enepatop
MEPEMEHHOI0 TOKa. JIeWCTByIOIIEE 3HAYEHUE HANPSHKEHUS MW CHJIBI  TOKA.
AKTHBHO€, EMKOCTHOE U UHIYKTUBHOE COITPOTUBJICHUE B IIEMU [IEPEMEHHOTO TOKA.
3akoH Oma 114 ey NEPEMEHHOI0 TOKa. Pe30HaHC HaNpsiKEHU U TOKOB.

2. Du3nyecKue OCHOBBI 3JIeKTPOTeXHUKH (7 )

[IpousBoacTBO  anekTposHeprun. llpuHIUO  paboThl  TeHEPATOPOB
MOCTOSTHHOTO M TEPEMEHHOTO TOKOB. ['eHepaTop Tpexdasznoro Toka. BritoueHue
Harpy3ku B Tpex(da3Hyl ceTh 3Be30M W TpeyroiabHukoM. lIpeoOpazoBanue
AIEKTPOIHEPTHH. Tpancdopmarop. DJNIEKTPOJIBUTATEb. Ilepenaua u
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MCIIOJIb30BaHUE DJIEKTPOSHEPTUU B MPOMBIILIEHHOCTH, CEJIbCKOM XO3SIICTBE M Ha
TpaHCIOpPTE.
[IpoOneMbl COBpEMEHHBIX SHEPTETUK U OXpaHa MPUPOIbI.

3. DJIeKTPOMATHUTHBIE BOJHbI W (PU3NYECKHE OCHOBBI
paanorexHuku (12 4)

DJIEKTPOMAarHUTHOE TOJE. DJNEKTPOMArHUTHBIE BOJIHBI M CKOPOCTh HUX
pacnpoctpanenus. OTpaxkeHue, mnpeaomiieHue, HHTepdepeHuus, AudpaKuus,
NOJISIPU3AIHS JIEKTPOMArHUTHBIX BOJIH. DHEPrHUsl AJIEKTPOMArHUTHOM BOJIHBI.

N3obperenne paguo A. C. [lonobiM. [Ipunnun paarorene@oHHOM CBS3HU.
Mopymauus u gerektupoBanue. [Ipoctenmmi paauonprueMHUK.

Pagnonokauus. TeneBuaenne. PasButue cpeacTB CBSI3U B HAILIEH CTpPaHE.

4. CBeTOBBI€ BOJIHBI H ONITHYECKHEe MPUOOPHI (34 u)

CBer kak nsnekTpoMarHuTHas BoJiHA. CkopocTh cBera. MHTepdepeHuns
ceera. KorepentHocTb. CrnekTpaibHOE pas3loXKeHUE TMpu HHTEephEepeHIUN.
Crostume  BonHbl.  udpakuums  cBera. Ilpunuun  [tolireHca-®penens.
Hudpakumnonnas pemerka. Meton 3o @Dpenens. AudpakiuMoOHHBIN CHEKTP.
Omnpenenenue IIUHBI CBETOBOM BONHBL [lonstre o romorpaduu. [lomspuzanus
CBETa M €€ IIPUMEHEHUWE B TeXHHUKE. Jlucnepcus U IOIVIOLIEHHUE CBETa.
JucnepcruoHHbli ciekTp. CeKTpOCKOII.

DJIEKTPOMarHUTHOE  M3Jy4EHUE PA3HbIX JUIMH BOJIH. PaauoBONHBL,
uH(ppakpacHOE  UM3JIy4YE€HHE, BUAMUMOE  H3JIy4YeHHUE,  yJIbTpaduoIeTOBOE,
PEHTITEHOBCKOE U raMma u3irydeHue. CBOMCTBA U MPUMEHEHNE dTUX U3IIyYEHUN.

['eomeTpuyeckass onTMKa Kak MNPENEIbHBIA CIIydyaldl BOJIHOBOM ONTHKH.
3aKOHBl T'€OMETPUYECKOM ONTHKHU: 3aKOH IPSMOJIMHEWHOIO pPacipOCTpaHEHUs
CBETa, 3aKOH OTpPa)XCHUsI, 3aKOH IpesiomyieHus1 cBeta. [lmockoe u cdepuueckoe
3epkasa. [lomHoe orpaxkenue cBera. JluH3a. @opMyna TOHKOM JIMH3BI.
Cdepuueckas u xpomatuueckas adepparusi. Y BeJIMUCHHUE JIMH3HI.

I'na3 xak ontuyeckas cucrema. Jledekrsl 3peHus. Ouku.

CBetoBoi motok. Cmima cBeta. OcCBEHEHHOCTb. 3aKOH OCBEIICHHOCTH.
CyObeKTUBHbBIE U OOBEKTUBHBIE XapAKTEPUCTUKU U3ITyUCHHUS.

OnTuueckue npudopsl. DoroammapaT, NPOEKUWOHHBINA ammapar, Jyna,
MHUKPOCKOII, Tesieckon. Pa3pemaromnas ciocoOHOCTh ONTHYECKUX MPUOOPOB.
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5. DJ1eMeHTBI TeOpHH OTHOCHTEIbHOCTH (7 )

[ToctynaTtel Teopuu OTHOCHUTEIBHOCTH ODHHINTeHHA. OCHOBHBIC CIIECICTBUS
TEOPHH OTHOCHUTEIBLHOCTH M UX JKCIICPUMEHTaJIbHAs MpoBepka. CKOPOCTh CBETa B
BaKyyMe Kak IpeiesibHas CKOPOCTh Mepeiadi CUTHAIA.

3aBUCHUMOCTh MACChl T€Jla OT CKOPOCTH. 3aKOH B3aMMOCBSI3M MAacChl U
DHEPTHUHU.

2. KanToBas ¢puzuka (48 4)

1. CBeToBbIe KBaHTHI. [lelicTBus cBeTa (12 4)

Bo3nukHOBeHHE yueHUs O KBaHTaxX. DoTo3nexkTpuueckuil 3p@extT u ero
3akoHbl. YpaBHeHUE (orodddekra. DoToH, ero ’HEprust U UMIyYIbC. DhPexT
Kowmrmrona. [Ipumenenne gpororddexra B TEXHUKE.

HNaBnenue cBera. OnbiThl JleObenea. XumMudeckue NEHCTBUSI CBETA M UX
IPUMEHEHUE.

2. ®u3znka atoma (10 u)

OneITBl U SIBIEHMS, NOATBEPKAAIOLIME CIOXKHOCTh aToma. Mojens atoma
Pezepdopna.

KBantoBeie mnoctynatel bopa. Mogens aroma Bomopoma no bopy.
[IpoucxoxaeHne JIMHENYaThIX CIIEKTPOB. CIEKTPBI U3TYyUYEHHS U NOTIIOMICHUSI.

Onbitel ®@panka u I'epua. CnekTp JHEPreTUYECKUX COCTOSIHUM aToOMa.
CnexktpanpHbii  aHamu3. TpyanHoctm teopum bopa. T'mmoresa ne bpous.
BosiHOBEIE CBONCTBA 251eKTpoHA. KOpPIyCKYyJIsIpHO-BOJHOBOW Jyajau3M B IPUPOJE.
[ToHsTE O KAaHTOBOM MeXaHUKeE. JIazepbl 1 uX npuMeHeHue B TexHuke. [Ionstue o
HEJINHEWHOU OITHKE.

3. ®usuka atomHoro siapa (17 v)

CocraB aromHoro sapa. M3orombl. fnepHble cuibl.  DHEpPrus CBS3U
aTOMHBbIX siiep. CHEKTp SHEpPreTHYeCKUX COCTOSIHMM aTtoMHOro sapa. ['amma-
u3nyyeHue. PannoaktuBHocTh. PannoakTuBHbIe peBpaiieHus aaep. Ainbga-, 6era
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pacnaz. Heurpuno. HckyccTBeHHas PaaOaKTUBHOCTD. [To3utpon.
OKCIEpUMEHTAIbHBIE METOJbl PErUCTpPAllMM  3apsHKEHHBIX YacTHIl. 3aKOH
pPaauMoOaKTUBHOIO pacnaja. SIaepHble peakiuu. DHEPreTUYECKU BBIXOJ SIECPHBIX
pEaKIu.

Henenne smep ypana. SfnepHeii peaktop. TepmosiaepHas peakius.
Co3naHne W yaep>KaHHe BBICOKOTEMIIEPATypHOM IJIa3Mbl. YCIEXU W Pa3BUTHE
SAIEPHOM DHEPTETUKH B HALIEH CTPaHE.

[lony4yeHue pajiMOAaKTUBHBIX M30TONOB M HMX HCIOJIb30BAHHE B KayeCTBE
MEUEHBIX aTOMOB M HWCTOYHUKOB H3JIYyYECHHUS B MPOMBIIIIEHHOCTH, CEJIBCKOM
X0351UCTBE, HAyK W MeauiuHe. [loHsTHe O 03¢ U3NydeHHUs U OUOJIOTHYECKOM
3aIlHNTE.

4. JneMeHTapHbIe YacTHIBI (4 4)

OneMeHTapHble 4YacTulbl. AHTHMYacTHLBL. lIpeBpalieHne mapel 3J€KTPOH-
HNO3UTPOH B raMMa-U3J1y4eHHe U 00paTHoO.

B3auMHbIe ITpeBpalleHys IEMEHTApHBIX YacTULl. CIEKTPhI AJIEMEHTapHBIX
yactul. Ksapku. Tumbl ¢puznueckux B3aMMOJEHUCTBHI B NPHUPOAE. 3AKOHBI
COXpPaHEHHS B MUKPOMMUDE.

5. O6pa3zoBanue u ctpoeHue Beesennoii (5 u)

Pacmmpsromascs Beenennas. «KpacnHoe cmenienue» B

CIeKTpax TallakTHK. 3akoH XaO0ma. Bospact W mnpocTpaHCTBEHHbBIC
MacmitaObl  Bcenennoit.  bombmioit  B3peiB.  PenukTOBOE  MBIIyYEHHE.
KocMonorndeckass Mojenb: OCHOBHbIE TIEPUOABI  ABOJIIOIMM  BceneHHoi.
Kputndeckass mimoTHOCTh BemiectBa. OOpa3oBaHME TaJaKTUK. DTallbl 3BOJIIOIUU
3B€3]l, ICTOYHUKHU UX 3Heprur. COBpEMEHHbIE MPEICTABICHUS O MPOUCXOKICHUN
1 3BoOIMY COTHEYHOM CUCTEMBI.

3. O6o0maromue ypoku (3 4)

4, duznveckuii npakTukym (16 )

1. HccienoBanne TEIUIOBBIX CBOMCTB BEIIECTB.
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Onpe,ueneHHe HHAYKTHUBHOCTH KAaTYyIIKH.
HSY‘lCHI/IC MalIMHBI IIOCTOSAHHOI'O TOKA.

B own

N3yuenue paboTel TpaHnchopmaTopa.

5.  V3mepeHue HIWHBI CBETOBOW BOJHBI IO HAOIIOJCHUIO KOJIEIl
HeroTona.

6.  Omnpenenenne GOKYCHOTO PaCCTOSHUS PACCEUBAOIICH JTUH3HI.

7. N3ydenune monenu temeckona.

8. KadecTBeHHBIN CIEKTPAIbHBIN aHAJIU3.

9. U3yyeHuwe OIEKTPOMATrHUTHBIX KoJeOaHUH C TIOMOIIBIO
ocriuiorpada.

5. Ooodomaromee nopropenue (19 u)

OCHOBHbIE 3HAHUSA U VYMECHUHA YVHALNINXCH

JJIeKTPOAMHAMHUKA (TIPOAOJIKEHHE)

OCHOBHBIE 3HAHUS:

[lepuon, wyactora. AmIuMTyAa, (a3za TapMOHUYECKUX KoJieOaHUH,
CBOOO/IHBIC  KOJ€OaHUs, BBIHYXKJCHHBbIE KOJ€OaHUsS ©W  aBTOKOJICOAHWS;
KOJeOaTeNbHbI KOHTYp, II€PEMEHHBbI TOK; aBTOKojieOaTrenpbHas CHUCTEMA;
AJIEKTPOMArHUTHBIE  BOJIHBI, UWHTepdepeHius, audpakuus, AUCTIEpCUs W
MOJISIPU3ALIMS CBETA.

3aKOHBI : 3aKOH AJIEKTPOMAarHUTHOM MHAYKUWHU, npaBuia Jlenua. [TpuHiun
Cyneprno3uiuu, 3akoH Oma JJig LeNnd MePEeMEHHOTO TOKA, 3aKOHBI OTPAKCHUS U
MpEIOMJICHUST BOJH; NpuHOMN ['rolireHca-OpeHens, NPUHIUI MOCTOSHCTBA
CKOPOCTH CBETa B BAKyyM€ CBSI3b MACChl U SHEPTUHU.

[IpakTyeckre MNPUMEHEHUS: MarHUTHas 3aluch 3ByKa, TeHEpaTop
MEPEMEHHOTO TOKa, TEHEPATOP HE3aTyXaroluX KojeOaHuii Ha TPaH3UCTOpe, CXeMa
paanorencOHHOM CBS3W; PAAUOJOKAIMsA, TEJIEBHJICHHUE, TOJTHOE OTPAKECHUE;
MPUMEPHI MPAKTHYECKOTO TPUMEHEHUS SJIEKTPOMArHUTHBIX BOJIH WH(PAKPACHOTO,
BUJIMMOTO,  yIbTPaUOIETOBOTO M  PEHTTEHOBCKOTO JUAMa30HOB  YacToOT,
roJjiorpadusi.

OCHOBHBIE YMEHUS:

N3mepsTh crily TOKa ¥ HAMPSHKEHUE B HETISIX IEPEMEHHOTO TOKa;

Ucnonp3oBath TpanchopMarop sl TpeoOpa3oBaHUS CHJIBI TOKa W
HaTPSHKCHUS;
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Hcnonb30BaTh CIEKTPOCKOI ISl KAUECTBEHHOTO CIIEKTPAIbHOTO aHAN3a;

Onpenenarb HEU3BECTHBIM MapamMeTp KoJebaTelbHOro KOHTYypa, €ciu
W3BECTHO 3HAYEHHE JPYroro IapaMerpa M YacToTa CBOOOJHBIX KoJeOaHUM;
paccUuThIBaTh YacTOTy CBOOOJHBIX KoJieOaHUN B KoJeOaTeIbHOW CHCTEME C
W3BECTHBIMU MapaMeTpamMu;

BrInonHATs U3MEpEeHNEe AJIMHBI CBETOBOU BOJIHBI;

¢dbopMyI1, CBS3BIBAIOIIMX JJIMHY BOJIHBI C 9acTOTOW W CKOpPOCThIO. Ilepmon
KOJICOaHWI C MHUKIMYECKOW YacTOTOW, Ha NpWMEHeHHe 3akoHa Oma s 1enu
MEePEMEHHOr0 TOKa, 3aKOHA MIPEJIOMJICHUS BOJIH, (DOPMYJIIbI JIUH3HI.

KBanroBasi puzuka

OCHOBHBIE 3HAHUS.

[lonsitusa:  ¢gotoH, (HOTOdPPEKT; KOPHMYCKYISIPHO-BOJHOBOM Ayaau3m
ONMCAHUs CBETAa, SACpHAas MOJEIb aToMa. SepHBIE CHIIBI, SECPHBIE PEaKIUH,
DHEPrus CBS3M; PAAUOAKTUBHBIA  paclaj; LEMNHbIE pPEaKUuu  JCIICHHUS,
TEPMOsIEpHAs peaKLys; dJIEMEHTapHas YaCcTULA, aTOMHOE SIPO.

3akoHbl: (poTo3pdexTa, paaAoaKTUBHOTO pacmaja, mocTynarsl bopa.

[IpakTHyeckne TPUMEHEHMS: YCTPOMCTBO W NPHUHIUI  JEHUCTBUSA
(doTOdNEMEHTa, NPUMEPHl TEXHUYECKOIO HCIOJIb30BAHUS  (POTOAIEMEHTOB;
IMPUHLHIN CHEKTPAJBbHOIO AHAINW3a, IPUMEPHl MIPAKTHYECKOTO IPUMEHEHUS
CIIEKTPAJIbHOTO aHaju3a, CIOCOObI YNPAaBJICHUS LEMHOW peakiuel nesieHUs B
AIEPHOM PEaKTOpe; IPUMEHEHUE J1a3EPOB.

OCHOBHbBIE YMEHUS:

Pemats 3a1aun Ha npuMeHeHHEe (HOPMYII, CBSI3bIBAIOIIMX SHEPIHI0, UMITYJIbC
1 Maccy (DOTOHOB € YACTOTOM COOTBETCTBYIOIIEH CBETOBOM BOJIHHBI,

Haxonuths kpacHyto rpanuily Gororddexra u 3Hepruto GoTo31EeKTPOHOB HA
OCHOBE ypaBHEHHs DWHILITEWHA;

Onpenenars NPOAYKTHI AIEPHBIX PEAKIMA HA OCHOBE 3aKOHOB COXPAaHEHUS
3apsa ¥ MacCOBOT'O YHCIIA;

PaccunTeiBaTh SHEPreTUYECKUN BBIXOJ AICPHON PEAKIINY;

Onpenenars 3HAK 3apsia WM HANpPaBICHHE JBUKEHUS 3IIEMEHTAPHBIX
YacTHI] 0 UX TpeKaMm Ha GpoTorpadusx.
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dpoHTaAILHBIE J1A00pPaTOPHBbIE PA0OTHI:

1.  OmpenencHue MOKa3aTess MPETOMIICHHS CTEKITHHOW MMPU3MBI.

2.  M3mepeHue TrIIaBHOTO (OKYCHOT'O PACCTOSHHS COOHMpAromiei
JIVH3BI.

3.  HabGmropenue naTepdepeninu cBeta u qudpakiiny CBETa.

4.  OreHKa JUIMHBI CBETOBOM BOJHBI ITPH TIOMOIIX JUGPAKITHOHHOM
PCIIETKH.

5.  HaOmroaeHue CIEKTPOB pa3InIHBIX BUIOB.

6.  M3yueHHe TPEKOB 3apsDKEHHBIX YaCTHIL IO (oTOrpadusiM.

KonTposabHbie padoThI:

1 DNeKTpOMarHUTHBIE KOJIeOaHUs.
2 DNEeKTPOMarHUTHbIC BOJTHBI.
3.  T'eomerpuyeckas onTHKA.
4 BonnoBas onTuka.
C.P. DnemMeHThl TEOpUU OTHOCUTEIIHBHOCTH.
5 KBanToBas Teopus 3/M W3ITydCHHUS.
6. ®du3nka aToMa U AaTOMHOTO SApA.
7 Hrorosast koHTposIbHAS paboTa.

TPEBOBAHHUA K YPOBHIO ITIOJATI'OTOBKH
BBIITYCKHHUKOB

B pe3ynbrate nzydenus QuU3NKd y4EHUK JOJKECH

3HATH/IIOHUMATh

CMBICJI TIOHATHH: (U3MYEeCKOoe sBJIeHHUE, (U3UUYecKas BEIUYMHA, MOJICIb,
rUNOTE3a, MPUHIMN, TOCTYJAT, TEOpHsl, MPOCTPAHCTBO, BpEMs, HHEpPLHATbHAs
CHCTEMa OTCUeTa, MaTepualibHas TOYKa, BEIIECTBO,

B3aUMOJICHCTBUE, HWJEaJbHBIA  Ta3, PE30HAHC, AJIIEKTPOMArHUTHBIC
KoJieOaHUsl, AJECKTPOMArHUTHOE TI0JIe, AJIEKTPOMArHUTHAas BOJIHA, aTOM, KBaHT,
dboTOH, aTOMHOE sapO, Ne(EKT MacChl, DPHEPTUsl CBS3H, PaTUO-aKTUBHOCTb,
MOHU3UPYIOIIee U3TyYeHue, IIaHeTa, 3Be3/1a, rajakThka, BeenenHnas;

* CMBICH (PU3NYECKHX BEJIMYMH: TEPEMEIIECHNEe, CKOPOCTh, YCKOPEHHUE,
Macca, Cwia, AaBJICHUE, UMITYJIbC, paboTa, MOIIHOCTh, MEXaHUYECKas DHEPTHs,
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MOMEHT CHWJIbl, TEPHOJ, YacTOTa, AaMIUIMNTyAa KoJieOaHWW, JUIMHA BOJHBI,
BHYTPECHHSSI DJHEPIWsl, CpPEIHssI KHHETHUYECKash OJHEpPrus YacTHIl BEUIECTBA,
aOCoNIIOTHAsE TeMIeparypa, KOJUYECTBO TEIUIOTHI, YJAEIbHAas TEIJIOEMKOCTb,
yleabHas TemjoTa napooOpa3oBaHMsl, yAelbHas TEIUIOTa IUIABJICHUS, YJEJIbHas
TEIUIOTAa CTOpPaHUs, DJJIEMEHTAPHBIM JJIEKTPUUYECKUU 3apsAl, HaAIPSKEHHOCTb
ANEKTPUYECKOr0 TOJIs, Pa3HOCTh IOTEHIMAIOB, 3JEKTPOEMKOCTb, 3HEPTUs
AIEKTPUYECKOTO MOJIs, CHJIA AJIEKTPUYECKOTO TOKA, SJIEKTPUUYECKOE HAIPSIKEHUE,
AIEKTPUYECKOE COMPOTUBIIECHUE, BJEKTPOJBHKYIIAs CHJIA, MArHUTHBIA IOTOK,
VMHAYKIOUS MarHATHOIO TIOJI, MHIYKTHBHOCTb, 3HEPrHUs MArHUTHOIO IOJH,
IIOKa3aTellb NIPEJIOMIICHHUS, ONTUYECKas CUJIA JINH3BL;

* CMBICJI (PU3MUECKHUX 3aKOHOB, PUHIUIIOB U MOCTYNATOB ((OpMYJIHUpPOBKA,
TPaHMIBI  MPUMEHHUMOCTH):  3aKOHbl  JAMHAMUKA  HblOTOHA,  IPHUHIMIBI
CYNEpIIO3ULIMA U OTHOCHUTENIbHOCTH, 3akoH Ilackans, 3akoH Apxumena, 3aKOH
['yka, 3aKOH BCEMHPHOI'O TATOTEHUs, 3aKOHbl COXPAaHEHUS SHEPTUU, UMITYJIbCa U
AIEKTPUYECKOr0 3apsiia, OCHOBHOE YpaBHEHUE KHHETUYECKOW TEOpUU TIa30B,
YPaBHEHUE COCTOSIHUS UJICAIBHOTO ra3a, 3aKOHbI TEPMOJUHAMUKH, 3aKOH KyroHa,
3akoH Oma JuIs MOJaHOM Lenu, 3akoH Jkoyns—IJIlenna, 3akoH 3J€KTPOMarHUTHOM
WHIYKIUH, 3aKOHbl OTPAKEHUSI U IPEJIOMJICHUS CBETA, IOCTYJIAThI CIIELHAIBHON
TEOPUU OTHOCUTEJIBHOCTH, 3aKOH CBSI3M MACChl U SHEPTHH, 3aKOHBI PoTtorddekra,
nocTtynatel bopa, 3aKoH paguOAaKTUBHOIO pachaja; OCHOBHBIE MOJIOKEHUS
U3y4aeMbIX (PU3NYECKUX TEOpHUM M HUX pPOJb B (POPMHPOBAHUU HAYYHOIO
MHUPOBO33PEHUS;

* BKJAJ POCCHUHCKHX M 3apyOEKHbBIX YUYEHBIX, OKa3aBIIMX HauOOJbIIEe
BJIMSIHUE Ha Pa3BUTUE (PU3UKU;

YMETh

* OIIUCBIBATH U OOBSICHATH PE3y/IbTaThl HAOIIOACHUN U SKCIIEPUMEHTOB:

HE3aBUCUMOCTh YCKOpPEHUSI CBOOOJHOrO MaJe€HUs OT MAacCChl IaJaloIIero
TeJa; HarpeBaHHWE raza MpU €ro OBICTPOM CXKATUU U OXJAXKJEHUE MPHU OBICTPOM
paclIMpEeHUH; TOBBILIEHUE JABJIEHUS raza MPU €ro HarpeBaHUM B 3aKPBITOM
cocyne; OpOYHOBCKOE [BIJKEHHE; DJEKTpU3alUsl Tel TMpUd HMX KOHTAKTE;
B3aUMOJICKCTBUE MPOBOJHMKOB C TOKOM; JEHCTBHE MAarHUTHOIO TMOJsA Ha
IPOBOJHUK C TOKOM; 3aBUCUMOCTbh COIPOTHBJIEHHUS IOJYIPOBOJHUKOB OT
TEMIIEpaTypbl M OCBEIICHMS; AJIEKTPOMAarHUTHAs WHIAYKUUSA; PaclpOCTPAHEHHE
AIIEKTPOMArHUTHBIX BOJH; AucHepcusi, uHTepdepeHuus U audpakius CBETa;
U3Jy4eHHE W TOTJIOLIEHUE CBETa aTOMaMH, JMHeHYaTble CHeKTphl; PoTodddeKT;
PaANOAKTUBHOCTE;

* IPUBOJUTH MPHUMEPHI OMBITOB, WLIOCTPUPYIOIIKX, YTO: HAOIIOACHUSA U
DKCIIEPUMEHT CITy>KaT OCHOBOM ISl BBIJBHKEHHUS TUIIOTE3 M MTOCTPOEHUS HAYYHBIX
TEOpH; OKCIIEPUMEHT MO3BOJIIET IPOBEPUTH HCTUHHOCTh TEOPETUYECKHUX
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BBIBOJIOB; (pr3nueckasi TEOpHUs JaeT BO3MOKHOCTb OOBSICHITH SIBICHUS IPUPOJBI U
HayuHble (akThl; (QuU3MYecKass Teopusi IMO3BOJSET MpPeICcKas3blBaTh  €Ile
HEU3BECTHBIC SIBIICHUS U UX OCOOECHHOCTH; MPU OOBICHEHUU MPUPOIHBIX SIBJICHUMN
UCIIOJIB3YIOTCSl (DU3UYECKUE MOJENU; OAWH M TOT K€ MPUPOJHBIA OOBEKT WIU
SBJICHHE MOYXHO HCCJIEJOBaTh HA OCHOBE HCIIOJIb30BAaHUS PA3HBIX MOJIETEH;
3aKOHbl (U3UKH U (PU3NUYECKHE TEOPHUH HMMEIOT CBOU ONPEICICHHBIC TPAHUIIBI
NPUMEHUMOCTH;

* ONHCHIBaTh (yHJAMEHTAIbHBIC OMBITHI, OKA3aBIIME CYIIECTBEHHOE
BIIUSIHUE HA pa3BUTHE (PUBUKU;

* IPUMEHSITH MOJYYEHHbIE 3HAHUSA JJIS pelieHus: GU3NYEeCKUX 3ajay;

* ONpeNeNsATh: XapakTep (Qu3nyeckoro mpoiecca mno rpaduky, Tadiule,
dbopmyse; NOPOAYKTHl SANEPHBIX pPEAKUUMHA Ha OCHOBE 3aKOHOB COXPaHEHUS
AIEKTPUYECKOTO 3apsiia U MAaCCOBOIO YUCIA;

* HU3MEpATh: CKOPOCTb, YCKOPEHHE CBOOOJHOrO MaJEHHUs, Maccy Tea,
IJIOTHOCTh BEILLECTBA, CUITY, padOTy, MOIIHOCTb, SHEPTUI0, KOYPPULIUEHT TPEHUS
CKOJIBKCHMS, BJIAXKHOCTh BO3/yXa, YIEIbHYIO TEINIOEMKOCTD BEIIECTBA, YIECIbHYIO
TEIUIOTY IUIABJICHUS JIbJA, 3JIEKTpUUeckoe comnportusiieHue, 9JIC u BHyTpeHHee
CONPOTUBJICHUE MCTOYHMKA TOKA, IIOKA3arellb IPEJIOMIICHUS  BELIECTBA,
ONTUYECKYIO CHJIy JIMH3bI, JUIMHY CBETOBOM BOJIHBI; MPEACTABISTH PE3YJIbTaThI
M3MEPEHUH ¢ YYETOM UX MOTPEUTHOCTEM;

* MPUBOJUTH NPHUMEPHI MPAKTUYECKOTO MPUMEHEHUS (PU3HUYECKUX 3HAHUM:
3aKOHOB MEXaHUKHU, TEPMOAMHAMUKH U DJEKTPOJUHAMHKHA B DSHEPIETHKE;
pPa3IMYHBIX BHUJAOB JJIEKTPOMAarHWUTHBIX W3JIYyYEHUW U1 Pa3BUTUA pPAaAO- H
TEJICKOMMYHUKAIIMM; KBAaHTOBOM (PU3UKM B CO3JIaHUU SIJEPHONW DHEPTeTUKH,
Ja3€poB;

* BOCHPMHMMAaTh M Ha OCHOBE IIOJYYEHHBIX 3HAHUU CaMOCTOSITEIIBHO
ollcHUBaTh HH(pOpPMAIMIO, cojepxkailytocss B cooOuieHusx CMU, nHaydHO
NOMYJSIPHBIX CTaThsIX; MCIOJIb30BATh HOBbIE MH(MOPMALMOHHBIE TEXHOJIOTHH IS
NouCcKa, 00pabOTKU U MpeabsBICHUS UHPOpMaLUU MO (PU3MKE B KOMIBIOTEPHBIX
0a3ax naHHbBIX U ceTax (cetu MHTepHeTa);

UCIIONIb30BaTh TMPUOOpPETEHHbIE 3HAHUS M YMEHHUS B MPAKTHUYECKOH
NEATEIbHOCTH U ITOBCEHEBHOM KU3HU IS

* of0ecnedyeHuss 0€30MaCHOCTH  KHU3HEACSITENBHOCTH B  IpoOILEcCe
UCIIOJIb30BAaHUSI TPAHCIOPTHBIX CPEJICTB, OBITOBBIX 3JIEKTPONPUOOPOB, CPEICTB
paauo- U TeIEKOMMYHUKALIMOHHOM CBSI3H;

* aHAJIM3a U OLEHKH BIIMSHMS HA OPTaHU3M 4YeJIOBEKAa U JPYrUe OpraHu3Mbl
3arpsiI3HEHUSI OKPYKAKOLIEN Cpe.ibl;

* PallMOHAIBHOTO MPUPOIONOJIB30BAHUS U 3AIUTHI OKPYKAIOIIEH CPEbL;
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¢ OIIpCACIICHUA COOCTBEHHOM MHO3UIIMK IO OTHOIICHUIO K 3KOJOIMYCCKHM

npo0semMaM U MOBEJACHUIO B IPUPOIHOM Cpejie.
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