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[HosicuuTeIbHAS 3aNIMCKA.

[IporpamMMa 3JEKTUBHOTO Kypca COCTaBji€Ha C Yy4eToM TpeOOBaHHIl ToOCyJapCTBEHHOI'O
00pa3oBaTENbHOIO CTAaHAAPTa M HAa OCHOBE AaBTOPCKOW MPOrpaMMbl CpPEAHEro (IOJHOro) OOILIEero
obOpazoBanus 1o ¢usuke (npodwibHbd ypoBeHb) ['.51. MskumeBa // COopHuk «IIporpamMmmsl s
o0mieoOpazoBarenbHbIX yupexkaeHuil. dusnuka. Actponomus. 7 — 11 xm.» / coct. B.A. KopoBun, B.A.
OpioB. — M.: [Ipoda, 2010.

Bce pazaensl nmporpammsbl Kypca Mo BbIOOpY «30paHHBIE BOMPOCH! (PU3UKKU» TECHO CBSI3aHBI 110
CTPYKTYpe U MO METOJIMYECKHM HJIeIM C OCHOBHBIM KypcoM (pu3uku. OHa crocoOCTBYET JalbHEHUIIEMY
COBEPILICHCTBOBAHHIO YK€ YCBOEHHBIX y4allUMHUCS 3HaHMM M ymeHuil. Ocoboe BHHUMaHHE YIENseTCs
U3JI0KEHUI0 (PYHIAMEHTaJbHBIX U Haubosiee CIOXKHBIX BONPOCOB IIKOJIbHOW MporpamMmsl. [Iporpamma
pa3paboTaHa ¢ TAaKUM pacyeToM, YTOOBI 00yJaromuecs: MpUOOPETH JOCTATOUYHO ITyOOKHe 3HAHUS (PU3UKU
U B BY3€ CMOIJM IIOCBATUTH OOJIbLIIE BPEMEHU MpOo(ecCHOHANbHON MOArOTOBKE IO BBIOPAHHOM
CHeMATLHOCTH. JIaHHBIN AJIEKTHBHBIA KYypC MMEET MPAKTUYECKYI0 HAMPABICHHOCTH, T.K. 3HAYUTEIHHOE
KOJIMYECTBO BPEMEHU OTBOJUTCS Ha pelieHne Gu3ndeckux 3aaad. JJanusiii kypce npennasnaues ans 10-11
KJIacCOB 001Ieo0pa3zoBaTebHbIX yupexaeHuil (yueOonuk I'. SI. Mskumes, b. b. ByxoBues), nzydarommx
¢bu3uky Ha 0a30BOM YpOBHE, HO HMHTEpecyloIHXcs (DU3MKOM M IUTAHUPYIOLIUX COaBaTh K3aMEH IO
npeamety B BY3. Marepuan uznaraercst Ha TEOPETHUECKOM OCHOBE, BKIIFOUAIOIICH BOMPOCH MEXAaHUKH,
JTMHAMUKH, SJIEKTPOJANHAMHKH, ONTHKH U KBaHTOBOU (hm3uku. [Iporpamma paccunrana B 10 knacce Ha 34
yaca (1 gac B Henento) u B 11 kinacce Ha 34 yaca (1 vac B Henenro). JIroboe 3amanne sK3aMeHAITMOHHO N
paboTel TpeOyeT Oomophl HA ONPEICICHHBIN TEOpeTHYeCKHid MaTepuan 1o ¢usuke. YToObl 00JIerdyuTh
YUYEHUKY OPHUEHTHUPOBKY B HEM, CIEAyeT MPHUBECTH €ro 3HaHHsS B ONpeneicHHYI cucrtemy. [loatomy
MEpBBIA dTall TOJATOTOBKHM — CHCTEMAaTH3allds TEOPETHUYEeCKOro Marepuana. HyxXHO, BO-TICPBBIX,
aKTyallu3UpOBaTh 3HAHUS 110 ONMPeAeICHHOMY OJIOKY (U3NYECKOro MaTepHralia; BO-BTOPbIX, BRICTPOUTh UX
B cHCTeMy, ynoOHywo Uit pemeHus 3azxad. [lpm pemennn 3amad ocoboe BHHUMaHHE YACISAETCS
MOCIIE0OBATENBHOCTH NIEHCTBUH, aHAINU3y (PU3NYECKOro SBJCHHS, aHAIW3Y IMOJY4eHHOro oreera. [Ipum
MTOBTOPEHUH 0000IIAIOTCS, CHCTEMAaTU3UPYIOTCS KaK TEOPETUUSCKUN MaTepuall, TaK W MPUEMBI PEIICHHUS
3a/1a4, MPUHUMAIOTCS BO BHUMaHHUE IEIM TOBTOPEHHUS MPHU MOATOTOBKE K €IMHOMY TOCYJAapPCTBEHHOMY
sK3aMeHy. JlaHHBIN KypC aeT ydanmmcst O0JIbIe BO3MOKHOCTEH JIJIsi CAMOTIO3HAHUS, OH COYETaeT B cebe
JIOTUKY W TojeT (aHTa3uu, BIyMUHMBOE OCMBICIICHHE YCIOBHM 3aJad U KPOMOTJIMBYIO PabOTy MO HUX
PEIICHHUI0, PAacCMATPHUBAIOTCS Pa3IMYHBIE MPHEMBI PEHICHUS 3a/1ad. 3aJaHusl MOJOMPAIOTCS YYHTEIEeM
UCXOJSl U3 KOHKPETHBIX BO3MOXKHOCTEH yuarmmxcs. [lonOuparoTcs 3aJaHusi TEXHUUECKOTO COJIePIKaHuUs,
KaueCTBEHHBIC, TECTOBBIE, a TAK)KE — TBOPUYECKUE IKCIIEPUMEHTANIbHBIC. Ha 3aHATHSAX 3JIEKTUBHOTO Kypca
M3YYalOTCsl TEOPETUYECKHE BOIPOCHI, KOTOpPhIE HE BKJIIOYEHBI B Mporpammy 0a3oBoro ypoBHs. Ha
3aHATHSX TPUMEHSIOTCS KOJUICKTUBHBIC W WHIWBHUAYAJIbHBIC, a TaKKe TPYyMIoOBbe (OpPMBI pabOTHI:
pelieHrne U o0CYyXJIeHHEe pelIeHus 3a7ad, CAMOKOHTPOJIb U CaMOOIICHKA, MOJEIUPOBaHUE (HU3HUECKUX
SIBJICHUM.

IInanupyemMble pe3yJibTaThbl 0CBOEHHS Y4e0OHOr0 Kypca

PerynsaTuBHbIC yHHBEpCATbHBIC YICOHBIC ISHCTBUS

Buvinycknux nayuumcs:

* CaMOCTOSITEJIPHO ~ OTPENCISTh IEJIH, CTaBUTh M (OPMYIHPOBAaTh COOCTBEHHBIE 3a7aydl B
00pa30BaTeNbHON 1eATETHPHOCTH U JKU3HEHHBIX CUTYAIUsX;

- OIICHWBATh PECYpPChI, B TOM YHCJIC BpeMs M JIPYrHe HEMaTepHUaIbHBIC PECYpChl, HEOOXOIUMBIC IS
TOCTHIKEHUS TIOCTABJICHHOMN paHee IIeNu;

* COTIOCTABIISAITH MMEIOIIHECS BO3MOXXHOCTH W HEOOXOIUMBIE JUTSI TOCTHXKEHUS IIETTH PECYPCHI;

- OpPraHu30BBIBaTh I(PPEKTUBHBIN MOUCK PECYpCcOB, HEOOXOMUMBIX AJIsi JAOCTHIKEHHS IOCTABJICHHOM
TeIH;

- OMpenensaTh HECKOIBKO MyTeH TOCTHKEHHUS TOCTaBICHHOW 11EIH;

+ BBIOMpATH ONTUMAJIBHBIN ITYTh TOCTHKEHUS 1EJIA C y4eTOM (P PEKTHBHOCTH PAcXOJOBaHUS PECYPCOB
¥ OCHOBBIBASICh Ha COOOPKEHUSX STUKU U MOPAIIH;

* 3aJ1aBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOXKHO OTNIPEIENIUTh, YTO LIEb TIOCTUTHYTA;

* COIOCTAaBIISATH MONYUYEHHBIN PE3yNbTAT NEATEIHHOCTH C MMOCTABICHHOH 3apaHee IebIo;

* OLIEHUBATH IMOCJIEICTBUS JOCTHKEHUSI MOCTABJICHHOMN L€ B y4eOHOH NesTeNbHOCTH, COOCTBEHHOU



JKU3HU U JKU3HU OKPYXKAIOIIUX JTIOJEH.

[To3HaBaTenpbHBIC YHUBEPCATbHBIC YUCOHBIC ACHCTBUS

Buinycknux nayuumces:

+ KPUTUYECKHU OLICHWBATh U MHTEPIPETUPOBATH HH(OPMALIMIO C Pa3HBIX MO3UIINN;

+ pacmo3HaBaTh U (PUKCUPOBATH MPOTUBOPEYHS B MH(DOPMAIIMOHHBIX UCTOYHHUKAX;

* MCIOJIB30BaTh Pa3jJU4HbIE MOJEIBHO-CXEMAaTUYECKUE CPEICTBA JUISl MPEJICTABICHUS BBISBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX TIPOTHBOPEHUHIA;

* OCYILECTBJIATH Pa3BepHYTHI MH()OPMAIIMOHHBINA MOUCK U CTaBUTh HA €r0 OCHOBE HOBbIE (yueOHbIE U
MO3HABaTEJIbHBIC) 33]1a4H;

* MCKaTh M HaXOJUTh 00OOIIEHHbIE CIIOCOOBI PEIlIeHUs 3a/1aY;

* IPUBOJUTH KPUTHUYECKUE apTyMEHThI KaK B OTHOIIIEHUH COOCTBEHHOTO CYXJEHUS, TaK U B OTHOIICHUU
JIEUCTBUN U CYXJEHUU IPYToro;

* aHAJTU3UPOBATH U IPEOOPA3OBHIBATH MPOOIEMHO-ITPOTUBOPEUUBBIC CUTYAIIHH;

* BBIXOJIUTH 32 PAMKHU y4eOHOro mpeaMeTa M OCYLIECTBIIATH LIeJICHANPABICHHBIH MOUCK BO3MOKHOCTH
HIMPOKOTO IEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS;

* BBICTpPaWBaTh MHJMBUIYaIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YIUTHIBAS OTPAHUYEHHUS CO CTOPOHBI
JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

- MGHATh U YJEPKUBAaTh pa3HbIe MO3UIUM B IO3HABATEIHHOWU IESATEIBHOCTH (OBITh YYEHUKOM H
yauteneMm; (GOopMyJIMpOBaTh 00pa30BATENbHBIN 3allpOC W BBHIMOJIHATH KOHCYJIbTAaTHBHBIC (DYHKIHUU ca-
MOCTOSITEJIbHO; CTaBUTh MpoOjeMy M paboTaTh HaJ €€ pelIeHHeM; YIPaBIsITh COBMECTHOMN
MO3HABATEJIbHON JESATEIbHOCTHIO U TOUYUHSITHCS ).

KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE Y4eOHbIE IeHCTBUS

Buinycknux nayuumces:

* OCYILIECTBIISITH ACNOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIHBIMU (KaK BHYTPH
00pa3oBaTenbHON OpraHu3alliy, TaK U 3a ee IpeiesiaMu);

* P OCYILIECTBJICHUU TPYIIOBOW pabOThl OBITh KaK PYKOBOAUTENEM, TaK M YIEHOM IPOEKTHOM
KOMaH/IbI B Pa3HBIX POJISAX (T€HEPATOPOM UJEH, KpUTUKOM, UCTIOJIHUTENIEM, TPE3EHTYIOIIUM U T. I1.);

* pa3BepHYTO, JIOTUYHO U TOYHO MU3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM a/IEKBATHBIX (YCTHBIX
Y TTUCBMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

+ pacrno3HaBaTh KOH(JIUKTOT€HHbIE CUTYAIlMH U TPEIOTBpaIIaTh KOH(DIUKTHI 1O UX aKTUBHOM (ha3bl;

* KOOPJIMHUPOBAThH M BBHIMOJIHATH PA0OTY B YCIOBUSAX BUPTYaTbHOTO B3aUMOJCHCTBUS (MU COUYETAHUS
pearbHOTO U BUPTYaJIbHOTO);

* COTJIaCOBBIBATH MO3UIIMHU WICHOB KOMAaH/IbI B TIpoliecce paboThl Ha/l OOIIHUM MPOAYKTOM/pEIIEHUEM;

* MPEACTaBIATh MYOJMYHO PE3ybTaThl WHIUBUIYATbHOW M TPYNIOBON NEATEIBHOCTH, KaK Mepen
3HAKOMOMH, TaK U NIepe]l HE3HAKOMOM ayIUTOPHEH;

- moAOupaTh MapTHEPOB MJS JENOBOM KOMMYHUKAIIMM, UCXOIS W3 COOOpaKeHUU pe3ylbTaTUBHOCTH
B3aWMO/ICUCTBUSI, a HE JINYHBIX CUMIIATUI;

+ BOCIIPUHUMATh KPUTHYECKUE 3aMeUaHusl KaK pecypc COOCTBEHHOTO Pa3BHUTHUS;

* TOYHO U €MKO (hOPMYIUPOBATh KaK KPUTUUYECKHE, TAaK U OJIOOPHUTEIIbHBIC 3aMeUaHus B apec APYTuX
JTIOZIe B paMKax JeNoBOM M 00pa3oBaTelbHOW KOMMYHHKAIIUU, H30eras MpH 3TOM JIMYHOCTHBIX
OIEHOYHBIX CYXIEHHUM.

[IpenMeTHbIe pe3ynbTaThl 00y4eHUs (PU3MKE B CPETHEH MIKOIe

Buinycknux nayuumces:

- OOBSICHATH W aHAJIM3UPOBATH POJIb U MeCTO (GU3UKK B (POPMHUPOBAHWU COBPEMEHHOW HAyYHOU
KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B IPAKTUICCKOM JCSITEIIBHOCTH JIFOJIEH;

* XapaKTepHu30BaTh B3aUMOCBSI3b MEXYy (PU3UKOHN U IPYTMMH €CTECTBEHHBIMU HAyKAMH,

+ XapaKTepH30BaTh CHUCTEMHYIO CBSI3b MEXKJIY OCHOBOTIOJATalOMIMMHA HAYYHBIMH TIOHSITHSIMU:
MPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJIE), ABIKEHUE, CHUIIa, DHEPT U,

* TIOHUMATh U OOBSICHATH IEIOCTHOCTh (PU3MUECKOW TEOPUH, PA3THYATh TPAHUIIBI €€ PUMEHUMOCTH U
MECTO B PSIIy APYTrUX (PU3UUECKUX TEOPHil;

*+ BJIQJETh MNPHUEMAMH IIOCTPOCHMSI TEOPETHUYECKUX JIOKA3aTENbCTB, a TaKXe MPOTHO3MPOBAHUSA
O0COOCHHOCTEH MpoTekaHus (PU3MUECKUX SBICHUH M MPOIECCOB HA OCHOBE MOJNYUYEHHBIX TEOPETHUCCKHUX



BBIBOJIOB U JI0KA3aTEJIbCTB;

* CAMOCTOSITEJIbHO KOHCTPYMPOBATh SKCIEPUMEHTAIbHBIE YCTAHOBKU [yl TPOBEPKU BBIABHHYTHIX
TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTENBHYIO IIOIPELUIHOCTH;

* CaMOCTOSITEIBHO INIAHUPOBATH U MPOBOAUTE (GU3UUECKUE IKCIIEPUMEHTHI;

+ pemaTth MPaKTUKO-OPHEHTUPOBAHHbIE KAUECTBECHHbBIE M pacyeTHBIC (pU3HUECcKUe 3aa4l KaKk ¢ ONMOpPOn
Ha U3BECTHbIEC (PU3MUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEJIU, TaK U C ONOPOH Ha TEKCThI ¢ U30BITOUHON
uH(popManuei;

* OOBSCHATH IPAHULBI IPUMEHEHUSI M3YyYEHHBIX (U3NYECKUX MOJAEIEeH NpU pelIeHuu (QU3NUECKUuX U
MEXIPEAMETHBIX 3a/1a4;

* BBIJIBUTaTh THMIIOTE3bl Ha OCHOBE 3HAHMs OCHOBOIIOJAraroIIMX (PU3MUYECKHX 3aKOHOMEPHOCTEH M
3aKOHOB;

* XapaKkTepH30BaTh TIJ100aJbHBIC NPOOJEMBbI, CTOSIIME IEpe] 4YEJIOBEUECTBOM: SHEPreTUYECKHeE,
CBIPBEBBIC, HIKOJIOTHYECKHE U POJIb (PU3HUKH B PEIICHUH ITUX MPOOIIEM;

* OOBSCHATh NPUHLUIBI PAOOTHI M XapPaKTEPUCTUKHU HM3YYEHHBIX MAIlMH, IPUOOPOB U TEXHUYECKHUX
YCTPOMCTB;

* OOBSCHATH YCIOBUS MPUMEHEHUs (pU3MuecKuX Mozeel npu pemeHnn GU3nYecKux 3ajad, HaX0AuTh
QJICKBaTHYIO TIPEJIOKEHHOW 3amade (u3muecKyro Mojenb, paspemarsh NHpolieMy Kak Ha OCHOBE
UMEIOIUXCS 3HaHUH, TaK U IIPU OMOILM METOJIOB OLICHKH.

IIprMeHNUTEIBHO K TeMaM KYPCa yUeHUK CMOMCEen:

—3Hamb: TPEIMET U METOJIbl ucciieoBaHus Gu3uKU. CTPYKTYpy PU3HMUECKUX TEOPHM, METOA HayYHOTO
NIO3HAHUS, OCOOCHHOCTH M3yYeHUS HUHKH;

— 00vACHAMb SBJICHUA: TOCTYNATEIbHOE IBM)KEHHUE; JBI)KEHUE IO OKPYKHOCTH C IMOCTOSHHOHM IO
MOJYJIIO CKOPOCTBIO; ABMXKECHHUE TeJa, OPOLIEHHOrO IOA YIJIOM K TOPH30HTY; CBOOOJIHOE IajieHUE Tell;
OTHOCHUTEJIBHOCTh JIBM)KEHUS; MHEPLUs; B3aUMOJEHCTBHE; BCEMUPHOI'O TATOTEHMS, YNPYTOCTH, TPEHUS,
HEBECOMOCTH M TIEPErpy3KH; BpallaTeIbHOE JBH)KEHUE; PABHOBECHUS TBEPIOTO Tena; AeGopMaluy TBEPAbIX
TeJI, AaBJICHHUE B KHUJKOCTIX M raszax, MOJIeT Tel; KojeOaTelbHOe IBI)KEHUE, CBOOOIHBIE, 3aTyXalolue 1
BBIHY/ICHHbIE KOJIeOaHMsI, PE30HAHC, AaBTOKOJEOaHUs, MpEBpallleHue DSHEPIUU IpPU TapMOHHYECKUX
KOJIEOAHHUSAX; BOJIHOBOM Ipoliecc, W3Iy4YeHUe 3BYKa, HHTepdepeHus U Audpakius BOJIH, OTpaXEHUE U
IpEJOMJIEHUE BOJH, aKyCTHUYECKUH PpE30HaHC, 00pa30BaHUE CTOSUEH BOJHBI, MY3bIKaJbHbIE 3BYKU U
HIyMbl; OpOYHOBCKOE JABM)KEHHE, B3aMMOJAEHCTBHE MOJEKYJ; TEMJIOBOE paBHOBECHE, HEOOPaTHMMOCTb
IPOLIECCOB B MPHUPOJIE; UCTIapEHUE, KOHJEHCAIIMsI, PABHOBECHE MEXY KUAKOCTHbIO U ra3oM, KpUTHUECKOE
COCTOSIHUE, KUTICHUE, CXKIKEHNE T'a30B, BIAXKHOCTh BO3/yXa; IOBEPXHOCTHOE HATSLKEHNE, CMAauMBaHUE, Ka-
NWUISpHBIE SIBICHUS; IUJIaBJICHHE U OTBEpJAEBaHME, H3MEHEHHEe oO0bema Tena MpH IUIABJICHUM U
OTBEp/IeBaHUM, Je(PEKThl B KpHUCTALIAaX; TEMJIOBOE JMHEHHOE W OOBEMHOE pacUIMpeHHEe, PaCHIMpeHHe
BOJIbI; DJIEKTPU3ALUs TEJl, B3aUMOJICHCTBUE HETIOABMKHBIX AJIEKTPUUYECKUX 3apsii0B BHYTPU OJHOPOJIHOTO
JIUDJIEKTPUKA, DJIEKTPOCTATHYECKAs 3allluTa, IMOJISIpU3alns JUAJIEKTPUKA; CONPOTUBIIEHHUE, CBEPXIIPOBO-
JUMOCTb; 3JIEKTPOHHAsl MPOBOJUMOCTh METAJJIOB, JJIEKTPUYECKHM TOK B pacTBOpax M paciuiaBax
JJIEKTPOJIUTOB, DJIEKTPUUECKUN TOK B ra3ax, IEKTPUYECKUN TOK B BaKyyMe, DJIEKTPUYECKHM TOK B IO-
JYNPOBOJHUKAX; BOSHUKHOBEHHE MarHUTHOTO I0JIl, MarHUTHBIE B3aUMOJEHCTBUSI, AeHCTBHE MarHUTHOTO
10JI1 HA IPOBOJHUK C TOKOM, JEHCTBHE MArHUTHOTO IOJIS Ha ABWKYLIMICS 3apsi; JIEKTpOMarHUTHas
UHAYKIHS, CaMOMHAYKLHMS; TIapaMarHeTu3M, JIuaMarHeTusM, (QeppoMarHeTu3M; CBOOOJHBIE U
BBIHY)KJICHHBIE JJIEKTPUUYECKUE Kose0aHMs, NMPOLECCHl B K0JIeOATEIbHOM KOHTYpPE, PE3UCTOp B IIENHU
MEPEMEHHOT0 TOKa, KaTylIKa WHAYKTUBHOCTH B LENH MEPEMEHHOTO TOKa, €eMKOCTh B ILIENIH MEPEMEHHOIO
TOKA, PE30HAaHC B JJIEKTPUYECKOM LENU; TEHEPUPOBAHUE DJIEKTPUUECKOM DSHEPruu, BBINIPSAMIICHHUE
MEPEMEHHOT0 TOKa, COEIMHEHUE MOoTpeOuTenei 3JIeKTPUUECKON SHEepruM, INepenada U pacripeiesieHne
JNEKTPUYECKON HHEPrHMM; BO3HUKHOBEHHE JJIEKTPOMAarHUTHOTO IIOJIA, Iepenada dJIEKTPOMarHUTHBIX
B3aMMOJICHCTBH, MOTJIOUIEHHE, OTpa)K€HHE, MpeloMJIEHHuEe, UHTepPEPEeHLUs IIEKTPOMarHuTHBIX BOJIH,
pacrpoCcTpaHeHHE  paJMOBOJH,  paJuOJOKalus, OOpa3oBaHME  BHJEOCHUTHANA;  NPAMOJIMHEHHOEe
pacnpocTpaHEeHHE CBETa, OTPAXKEHUE U IPETOMIIEHUE CBETA, IMOJIHOE OTPAKEHHE CBETa, pedpakius cBeTa,
MHUpax, abeppauusi; uHTephepeHys, Tudpakuus, AUCIEpPCUs U MONSPU3AIMS CBETA; MU3IY4YEHHE CBETa
(TeruioBoe M3Iy4eHHUE, 3JIEKTPOTOMUHECLEHIMS, KaTOJOJIOMUHECLEHIIMS, XEMUIIOMUHECIEHIINSA, (OTO-
JIOMUHECLIEHIINS ); OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH, OTHOCUTEIBHOCTh PACCTOSHUN, OTHOCUTEIBHOCTD



MPOMEKYTKOB BPEMEHU; PABHOBECHOE TEILIOBOE M3iyueHue, ¢pororddekr, ra¢pdhexkr Komnrona, nasnenue
CBETa, XMMHUYECKOE JEHCTBUE CBETAa, 3allUChb M BOCIPOU3BEIACHUE 3BYKa; HU3JIyYCHHE CBETA aTOMOM,
KOPITYCKYJIIPHO-BOJTHOBOM  JIyaJiM3M; €CTECTBEHHAss M HCKYCCTBEHHas paJMOAaKTUBHOCTDB; cliaboe
B3aUMOJICHCTBUE, B3aMMOJICHCTBHE KBAPKOB; BOZHUKHOBEHUE MPUIMBOB Ha 3€MJIE€, COJIHEUHBIE U JIYHHBIE
3aTMEHMsI, SIBJICHUE METE0pa, CYIIECTBOBAaHHE XBOCTOB KOMET, «pa30eraHney» rajiakTuk;

— 3Hamp omnpeaeneHuss GU3NYECKUX MOHITHH: CpelHss CKOPOCTh, MTHOBEHHAsl CKOPOCTh, CpEeAHEe
YCKOPEHHE, MTHOBEHHOE YCKOPEHUE, PaNyC-BEKTOP, TAHTCHIUAILHOE, HOPMAIILHOE U II0JIHOE YCKOPEHHS,
HEHTPOCTPEMUTENIBHOE YCKOPEHHE, YIJIOBasi CKOpPOCTb, MaTepuaibHas TOYKa, MOJAEIb B (HU3HUKE,
WHEpLUalIbHasl CHCTEMa OTCYETa, CUJa, Macca, COCTOSHME CUCTEMBI TEJl; CHJIA BCEMUPHOIO TIATOTEHUS,
WHEpPTHAasl U TPAaBUTALMOHHAs MacChl, IEpBasi KOCMUYECKash CKOPOCTb, CHUJIA YIPYTOCTH, BEC TEJA, CUJIbI
TPEeHUs; HEMHEpLUHalIbHAs CHCTEMa OTCYeTa, CWJIBI HWHEPIMH; HMIYJIbC, padoTa CHIIbI, MOIIHOCTb,
KMHETUYecKasl SHEprus, MOTEHIMAIbHAS dHEepPrusi, MexaHnueckas (IOJHas) SHEPrusi, KOHCEPBAaTUBHBIE U
JMCCUNIAaTUBHBIEC CUJIbI, 3aMKHYTas (M30JIMPOBAHHAsA) cUCTEMa; aOCOJIOTHO TBEPAOE TEJIO, LIEHTP Macc,
MOMEHT MHEPLIMH, MOMEHT CHUJIbI, MOMEHT UMIIYJIbCa, YIJIOBOE YCKOPEHUE, BHELIIHUE U BHYTPEHHUE CHUJIbI;
MOMEHT CHJIBI, IEHTP TSDKECTH; MEXaHMYECKOE HANpsHKCHHE, OTHOCHTEIBHOE M a0COIIOTHOE YAJTMHEHHUS,
rapMOHHYECKHE KoJieOaHUs, IPY>KUHHBI U MaTeMaTUYeCKUM MasTHUKHU, IEPUOJ, YACTOTa, LUKINYEeCKas
(kpyroBpasi) 4acToTa, aMmIUINTYyJa, (a3za TapMOHHUYECKUX KOJEOAHUH, CKOPOCTb U YCKOPEHHE IIpU
TapMOHMYECKHX KOJeOaHUAX, CHEKTp KolebaHui, cOOCTBEHHAsh 4acTOTa; MOMEpPEYHbIE U MPOIOJIbHBIC
BOJIHBI, IJIOCKass M cdepuyeckas BOJHBI, SHEPrUsl BOJIHBI, JUIMHA BOJHBI, CKOPOCTb PacHpOCTPaHEHUS
BOJIHBI, CKOPOCTh 3ByKa, I'POMKOCTh W BBICOTa 3BYKa, TeMOp, BOJHOBas MOBEPXHOCTh, JIy4, BOJHOBOM
bpoHT, WHOPA3BYK, YIBTPA3BYK, KOTEPEHTHBIC BOJHBI, WHTEPHEPEHIMOHHAS KapTHHA; KOJHMYECTBO
BEILECTBA, MOJISIPHASI Macca; MaKpOCKOIIMYECKNE U MUKPOCKOIIMYECKUE Tena, TEMIIEpaTypa, paBHOBECHbBIE
YW HEPaBHOBECHBIC MPOLIECCHI, WICATbHBIMN Ta3, U30TCPMHUUECKHUI, W300apHBIM U M30XOPHBIA MPOIECCHI,
abcolroTHas TeMIeparypa; TemIepaTypa, CpeOHsis CKOpPOCTh JBM)KCHHUS MOJIEKYJ Tasza, CpenHss
KBaJpaTHYHAsI CKOPOCTb, CpPelmHssl apu(MeTHdyecKas CKOPOCTh, YHCIO CTENeHEeW CBOOOABI, BHYTPEHHSS
SHEpPrusi UJEaNbHOIO rasa; paboTra B TEPMOJAMHAMUKE, KOJIWYECTBO TEILIOTHI, TEILIOEMKOCTb, YAENbHas
TEIJIOEMKOCTh, MOJISIpHAsl TEIUIOEMKOCTb, TEINIOEMKOCTH Ta30B MPHU MOCTOSHHOM 00bEME U MOCTOSIHHOM
JIaBJIEHUM, HEOOpaTHMBbIM mpoliecc, aauabdaTHbIM Mpolece, BEpOSTHOCTh MAKPOCKOIMUYECKOTO COCTOSIHUS
(TepmoauHamuydeckas BeposTHocTb), KITJ[ nBurarens, nuukn KapHo; HachIIeHHBIN U HEHACBILICHHBIN Map,
U30TE€PMBl pEAIbHOTO Tra3a, KpUTHYECKas TemIeparypa, aOCOJIOTHAas M OTHOCUTEIbHAs BIAKHOCTh
BO3/lyXa, TOYKA pOCHL, YyJAEJIbHAas TEIUIOTa MapooOpa30BaHUS/KOHIEHCAIIMH, TapIHaIbHOE JaBJICHUE
BOJSHOTO I1apa; IOBEPXHOCTHAs JHEPIUs, CUjla IMOBEPXHOCTHOIO HATSKEHMS, MEHUCK, NABIICHHE I10J
VCKPHBJICHHON IOBEPXHOCTBIO JKHJIKOCTH, BBICOTA MOAHATHUS KUJIKOCTH B KaIWJUIAPE; KPUCTALINYECKAE U
amop(Hble Tena, KPUCTAIIIMYECKas pelIeTKa, KHUAKHE KPUCTAJUIbl, yJelbHas TeroTa IUIaBIeHUS,
noauMopdusM, aHM30Tpomnus, (a3oBble MEpPEexXo/bl MEPBOIO W BTOPOTO poOjJa, TPOWHAs TOYKa;
TemreparypHele K03(h(UIMEHTl JUHEHHOr0o M OOBEMHOrO paCIIUPEHUs; 3JIEKTPUYECKOoe IoJe,
JJIEKTPOCTATHYECKOE  II0JI€, HANPSIKEHHOCTb  AJIEKTPUYECKOTO  TMOJsA, JIMHUM  HalpsHKEHHOCTH
JIEKTPUUECKOTO MOJIs, OTHOPOJHOE T0JI€, TOBEPXHOCTHAS TUNIOTHOCTh JIEKTPUUYECKOTO 3apsijia, 00beMHas
IUIOTHOCTh AJIEKTPUYECKOTO 3apsAfia, NOTOK HANPSIKEHHOCTH JJIEKTPUYECKOro IOJIsA, IMOTEHUHAaJIbHas
JHEpIUs 3apsia B OAHOPOJHOM DJIEKTPUYECKOM I10JI€, DHEPrHs B3aUMOJIEUCTBHUS TOYEUHBIX 3aps/IOB,
MOTEHIMA 3JEKTPOCTATHYECKOTO IOJISA, JKBUIOTCHIMAIBHBIE MOBEPXHOCTH, 3JIEKTPUYECKAas E€MKOCTb,
€MKOCTb IUIOCKOI'O0 KOHJIEHCATOPA, DHEPrUsl IEKTPUUYECKOTO IOJIs; MIEKTPUUECKUHN TOK, IJIOTHOCTh TOKA,
CHWJIa TOKa, HamNpsyKeHUE MPOBOJIHMKA, COMPOTHBIICHHWE MPOBOAHMKA, padoTa TOKa, MOIIHOCTH TOKAa,
anekrpoaBwkymas cuia (BC), myHT K ammnepmerpy, 100aBOYHOE CONPOTHBIIEHHE;, IMPOBOJIHUKH,
JTUAJIEKTPUKHA, HOCUTEN 3JIEKTPUYECKOTO 3apsA/ia, dJIEKTPOIUTHYECKAS THCCOLUALINSL, CAMOCTOATEIbHBIN U
HECAMOCTOSITENIbHBIA Pa3psiibl, JIEKTPOHHAS SMUCCHsI, BOJbT-aMIEpHas XapaKTEPUCTUKA, AMOJ, TPHOI,
3JIEKTPOHHO-Ty4YeBasi TpyOKa, TOHOPHBIE U aKIENITOPHbIE MPUMECH, P—sI-TIEPEX0; MarHUTHASI HHAYKLIUS,
MOTOK MarHUTHOW WHAYKIIMH, JIUHUM MarHUTHOW WHAYKLIMH, cuia Ammnepa, cuna JlopeHia, BEKTOpHOE
Mpou3Be/IeHNE, PauallMOHHbBIE Tosica 3eMJIu, Macc-cnekTporpad, BUXpeBoe 3JekTpuueckoe moie, DJ(C
WHIYKIUWA B JABUXKYLIUXCS MPOBOJHMUKAX, WHAYKIIMOHHBIM TOK, WHIYKTUBHOCTb, DHEPTUsi MATHUTHOIO
I0JIs, MATHUTHAs IPOHUIIAEMOCTh, HAMarHH4Y€HHOCTh, CIIUH 3JIEKTPOHA, JOMEHBI, MArHUTHBII TUCTEPE3HUC,
MIEPEMEHHBIN AIEKTPUUYECKUN TOK, IEUCTBYIOLINE 3HAUYEHUS CUJIbI TOKA U HANPSLKEHHS, MOITHOCTh B IIENU



MEPEMEHHOTO TOKa, KOA(PHUIIUEHT MOIIHOCTH, OOpaTHas CBsI3b B TE€HEpATOpPE HA TPAH3UCTOPE, TEHEPATOP
MIEPEMEHHOTO TOKa, TpaHchopmaTop, KodhPHUIIMEHT MOJIe3HOTO AeHCTBUS TpaHchopmaTopa, TpexQa3HbIi
TOK, ACHMHXPOHHBIA JJICKTPOJBHUTaTEeNIb, TOK CMEIICHUs, JJIEKTPOMAarHUTHas BOJHA, BHOparop ['epia,
CKOPOCTb PacCIpOCTPAHEHHUS ANEKTPOMArHUTHBIX BOJIH, SHEPTUS 3JIEKTPOMArHUTHOM BOJHBI, IUIOTHOCTH T10-
TOKa AJICKTPOMArHUTHOTO W3IYYCHHS, JETCKTUPOBAHWE, aMIUIUTYIHAs MOIYJSIUS, MOTOK H3JIy4eHUs,
OTHOCHUTEIIbHAsI CIIeKTpaJibHasg cBeToBas 3((EKTUBHOCTh, CHJIA CBETA, TOUYEYHBIH HCTOYHHUK, OCBE-
IIEHHOCTh, SIPKOCTB; IUIOCKOE 3€pKayo, chepuyeckoe 3epkayio, (Gokyc, MHUMBIH GokKyc, (okanbHas
IUIOCKOCTh, ONTHYECKas cuila chepruyeckoro 3epkaja, yBeJIIMYEHHE 3epKajia, IJIaBHas ONTHYecKas OCh,
no0OYHast ONITUYECKAsi OCh, OKA3aTesb MPEIOMIICHUS, TPEIEIbHBIA Yrol MOJHOTO OTPAaXKEHHUs, CBETOBOI,
TOHKasi JTMH3a, (DOKYCHOE pAcCTOSHUE M ONTHUYECKas Cuja JIMH3BIL, CKOPOCTh CBETa, MOHOXpPOMATHYECKas
BOJIHA, WHTep(dEepeHIMOHHAs W AU(PpPAKIHOHHAS KapTHHBI, KOTEPCHTHBIC BOJHBI, 30HBI DpeHerns,
BEKTOPHbIE JMarpaMMbl, pa3pellarias CHOCOOHOCTh ONTUYECKUX MPUOOPOB; CIEKTP HU3Iy4YeHUS,
WHTCHCUBHOCTD JJICKTPOMArHUTHOTO M3ITyYEHUs, CIIEKTPalIbHbIE PUOOPHI, HETIPEPHIBHBIC U JIMHEHYATHIE
CHEKTpPBI, CIEKTPAIbHBIH M PEHTTCHOCTPYKTYPHBIN aHaiu3, yibTpaduosieToBoe U HH(paKpacHoe
U3ITy4eHUs, PCHTTEHOBCKHUE JTyYd; COOCTBEHHOE BPEMsI, PEISTUBUCTCKUN MMITYJIbC, Macca MOKOsI, YHEPTHUS
MOKOSI, PESITUBUCTCKAsi KWHETHUYECKas PHEprus, aOCOJIIOTHO YEpHOE TeNo; KBAaHT, (DOTOH, HHEPrUs U
uMnyiabc (porona, Momensr TomcoHa, TUTaHeTapHas MOJEIb aToMa, MOJACIL aToma Boaopoaa mo bopy,
SHEPrusi WOHM3AIMH, BOJHBI BEPOSITHOCTH, Jlazep, MHAYIMPOBAHHOE HU3ITY4YCHHE, HEJIMHEHHAs OMNTHKA;
anb(da-, 6eTa- ¥ ramMma-u3IydeHue, MEepHoj IMOoypacnaa, U30TOIbl, HEUTPOH, MPOTOH, SJEPHBIC CHIIBL,
CWJIbHOE B3auMojieiicTBue, AuarpaMmbl dDeliHMaHa, BUPTYyaabHbIE YaCTHUIbI, ME30HbI, HYKJIOHBI, YHEPIHs
CBSI3M AaTOMHBIX SCp, YACTbHAs SHEPTUs CBS3U, dHEPreTUYCCKHI BBIXOJ SACPHBIX DPEAKIWMA, SACPHBINA
peakTop, KpUTHYEeCcKass Macca, TepMOSACpPHBIC PEaKIuH, [103a H3IIYYCHHs; aHTUYACTUIA, MO3UTPOH,
HEUTPUHO, TPOMEKYTOYHBIE OO30HBI, JICITOHBI, AJAPOHBI, OAPUOHBI, ME30HBI, KBapKH, TJIFOOHEI;
TEOLIEHTPUYUECKass W TeNUOIEHTPUYECKas CHCTeMa MHpa, aCTPOHOMHYECKas €IWHUIA, CBETOBOM TOf,
CBETUMOCTb 3Be3]I, IIaHeThl COTHEYHON CHCTEMBI, TAJIAKTHKA,;

— NOHUMAmMb CMBICIT OCHOBHBIX (PH3UYECKMX 3aKOHOB/IPHUHIIMIIOB/YPAaBHEHUN: KHHEMaTHYECKHE
YpaBHECHUS JBW)KCHHUS B BEKTOPHOW W CKAIApHOW QopMax I pa3IUYHBIX BUIOB JIBWKCHHUS,
npeoOpazoBanus ['amuies; OCHOBHOE YTBEp)KIEHHE MEXaHUKH, 3aKOHbl HBIOTOHa, MTPHUHIHUII
OTHOCHUTEIIFHOCTH B MEXaHWKE, 3aKOH BCEMHUPHOTO TATOTEHUS, 3akoH ['yka, BTOpoi 3akoH HproToHa myis
HEUMHEPLMATbHOW CHUCTEMBl OTCUE€Ta; 3aKOH COXPAHEHHS HMITYNIbCa, ypaBHEeHHE Meliepckoro, 3aKoH
COXPAaHCHHS MEXaHWYECKOH OJHEPrHH, TeopeMa 00 W3MEHEHUM KWUHETHUYECKOH DJHEpPIruu, ypaBHEHUE
U3MEHEHHUs MEXaHWYeCKOW SHEpPruu Moj AeHCTBHEM CHJI TPEHHs, Teopema O JABI)KEHHUU IIEHTpa Macc,
OCHOBHOC YpaBHEHHE JMHAMHUKH BPAMIATeILHOTO JIBYDKCHUS TBEPJIOTO TeJa, 3aKOH COXpPAaHEHHS MOMEHTA
UMIyJIbCa, YCIOBHS paBHOBeCHs TBepAoro Ttena; 3akoHbl ['yka, Ilackans um Apxumena, ypaBHEHUE
bepHysuH; 3aBUCMMOCTh YacTOTHI M TIEPHUO/Aa CBOOOIHBIX KOJICOAHHWA OT CBOWCTB CHUCTEMBI, YPaBHCHUS
JBUKEHHS IS TPy3a, MOABEIICHHOTO Ha MPYKWHE, U MAaTeMAaTUYECKOTO MasATHUKA, YPaBHEHUS JIBKEHUS
JUTSI 3aTyXAIOMUX M BBIHYKJICHHBIX KOJICOAHH, METO/I BEKTOPHBIX JIHArpaMM, 3aKOH COXPAHEHUS SHEPTUN
JUTSI TADMOHUYECKUX KoJieOaHUl; ypaBHEHHE OeryIei BoaHbI, MpuHIHUI [ TolireHca, yciaoBHUsl MaKCUMyMa 1
MUHUMyMa WHTep(EepeHIINU, 3aKOH TPEJIOMJICHHS BOJH; OCHOBHBIC ITOJIOXCHHUS MOJCKYISIPHO-
KMHETUYECKOW TEOPHH, Ta30BbIe 3aKOHBI, YPaBHEHHUE COCTOSHUS HJICATHHOTO ra3a; OCHOBHOE ypaBHEHUE
MOJICKYJISIPHO-KHHETHYECKOW TEOpHH, pacrpenesreHue MakcBena, 3aKOHbl TEPMOIAMHAMHUKH, TeopeMa
Kapno, mpuHIUIIBI ASHCTBUS TETIOBOM M XONOIWIBHOW MAIMH; 3aBUCHMOCTh TEMIIEpaTyphl KHUIICHUS
YKUJKOCTH OT JIABJICHHS, TMarpaMMa pPaBHOBECHBIX COCTOSIHHUW HUJIKOCTH W Ta3a, 3aBUCHMOCTh yICIbHOU
TEIUIOTHI TAPOOOPA30BAHMSI OT TEMIEPATYPhI; 3aBUCUMOCTh BBICOTHI MOJAHITHS KUAKOCTUA B KAMMIUISIPE OT
MTOBEPXHOCTHOTO HATSHKEHUS, pajryca KaHajla Kamwuisipa W TUIOTHOCTH YKHJIKOCTH, BIMSHHUE KPUBU3HBI
MOBEPXHOCTH HA JaBlieHHME BHYTPU >KUAKOCTU; 3aBUCUMOCTb TEMIIepaTyphl IUIABICHHS OT JaBIEHUS,
3aBHCHMOCTH THITa KPUCTAJUIA OT XapaKTepa B3aMMOICHCTBHS aTOMOB M MOJIEKYJI, 00pa3yIoMIUX KPUCTAILT,
B3aMMOCBSI3b MEXIY TEMIIEPaTypHBIMU KOd(h(UIIMEHTaMU TUHEHHOTO0 M 00BEMHOTO PACHINPEHUS; 3aKOH
Kynona, npuHImn cyneprno3uiuu moieii, Teopema ['aycca, mpumeHeHne teopeMbl [‘aycca K pacuery
Pa3IMYHBIX AIEKTPOCTATUYECKUX TOJEH, CBSI3b MEXKIY HAMPSKEHHOCTHIO AIEKTPOCTATHUYECKOTO TOJS U
Pa3HOCTHIO MOTEHIIUAJIOB, 3aBUCMOCTh EMKOCTH CUCTEMbI KOHACHCATOPOB OT THIMA X COEIUHEHUS; 3aKOH
Oma s ywactka uend, 3akoH Oma B auddepeHuuanbHOM (Gopme, 3aBUCUMOCTh AIIEKTPUYECKOTO



CONPOTHUBIICHUST OT TeMmmeparypsl, 3akoH Jlkoyns—IJIeHria, 3aKOHOMEPHOCTH MOCJIEA0BATENBHOIO U
MapajuleIbHOTO COCAUHEHUI MPOBOJAHUKOB, 3aKOH OMa JJi MOJHOM 1enu, 3akoH OMa sl ydacTka 1eIH,
conepxkamniero DJIC, mpaBuna Kupxroda, rpaHuisl npuMeHHMOCTH 3akoHa Oma, 3aKOH 3JEKTPOJIH3a;
NPUHIUIT cynepno3uniuy, 3akoH brno—CaBapa—IJlamiaca (B BEKTOpHOW M CKasIpHOW (opmax), 3aKOH
Awmriepa (B BEKTOPHOW M CKalsipHO ¢opmax), dhopmyna st pacyera cuibl JlopeHna (B BEKTOPHOH U
ckajsipHoM (opmax), mpaBuia oOmpeAesieHUs HampabieHuss cuil Amnepa u JlopeHna, CBA3b MeEXIy
CKOPOCTBbIO CBE€Ta W MATrHUTHOM W AJIEKTPUYECKOM IMOCTOSHHBIMU, TEOpPEMa O UUPKYISIUU BEKTOpa
MarHUTHOM MHIYKIMH; mpaBuio JIeHna, 3akoH JJIEKTPOMArHUTHOM HMHAYKUUHU, (PyHIaMEHTaIbHOE
CBOMCTBO 3eKTpoMarHuTHOro moiist (Jk. MakcBerun); 3aBUCUMOCTh HAMATHUYCHHOCTH (eppOMAarHeTHKa
OT BEJIMYMHBI MarHUTHOM WMHIYKIMH IOJIA B OTCYTCTBUE cpeibl (KpuBas HaMarHU4MBaHUA); dopMmylia
Tomcona, 3akoH OMa Juis 1Ienu NEPEeMEHHOr0 TOKa, MOIIHOCTh B LIEMH MEPEMEHHOTO TOKA; CBSI3b MEXK]Y
NIEPEMEHHBIM 3JIEKTPUYECKUM M IMEPEMEHHBIM MAarHUTHBIM IOJISIMHU, KJIaCCHYECKas TEOpUs HU3ITYyUYEHUS,
NPUHIUIB PAJUOCBS3U; 3aKOH OCBEIEHHOCTH, NpuHIMN PDepma, 3aKOHBI T€OMETPUUYECKOM OITHKH,
dbopmyna cheprueckoro 3epkaia U JMH3bL, IPUHIIUIIBI TOCTPOCHUS U300paXeHHH B chEepUUECKOM 3epKae
Y JIMH3€E, TPaBUJIO 3HAKOB IMPU UCTIOIB30BAHUH (HOPMYIIBI TOHKOHM JUH3BL, mpuHIun [tolirenca—dpenerns,
YCIIOBUSI MUHUMYyMa M MaKCUMyMa MHTep(EepeHIIMOHHON U TU(PAKIIMOHHON KapTHH, 3JEKTPOMArHUTHAs
TEOpHsl CBETa; MEXaHM3M W3JIYYCHHS CBE€Ta BEIIECTBOM; IIOCTYJaThl TEOPUU OTHOCHTEILHOCTH,
npeoOpazoBanus JlopeHna, pensITUBUCTCKUI 3aKOH CJIOXKEHHUS CKOPOCTEH, 3aBUCUMOCTH MAacChl OT
CKOPOCTH, PETSTUBUCTCKOE YpaBHEHUE [BIKCHMs, TPHUHIIMI COOTBETCTBUS, (opmyna ODWHIITEHHA,
PENATUBUCTCKOE COOTHOIICHUE MEXKIY HEeprueil u uMitynbcom; runoresa [lnanka, Teopus Gporoaddexra;
CIEKTpaJbHbIE  3aKOHOMEPHOCTH, TocTynaTel  bopa, rumore3a ne  bpoiins, cooTHomieHue
HeonpeaeneHHocrel ['eitzen6epra, npuniun [aynu, [lepuogndeckas cucreMa XUMUYECKUX 3IIeMEHTOB /.
N. MenaeneeBa, TPUHIMIT JEUCTBUS JIa3€pOB; 3aKOH PaJMOaKTHBHOIO paciiaja, MPaBUJIO CMEIICHHUS;
runore3a [laynu, cymHOCTh pacmajga 3JIeMEHTAapHBIX YacTHUll, €AMHAs TEOPHsl CIIa0bIX U AJIEKTPOMArHUT-
HBIX B3aWMOJICHCTBHIA; THTIOTE3bI IIPOUCXOXKICHUS B pa3BuThss COTHEUYHON CHCTEMBI, 3aKOH Xa00ia;

— U3MepAmb. MTHOBEHHYIO CKOPOCTh U YCKOpPEHHUE IpPU PAaBHOMEPHOM IPSAMOIMHEHHOM JBUKEHUU,
IEHTPOCTPEMHUTETFHOE YCKOPEHUE TPU PAaBHOMEPHOM JIBHKEHUU TIO OKPYKHOCTH; MaccCy, CHIy, CHIY
BCEMUPHOTO TATOTEHUS, CUTTy YIIPYTOCTH, CHUITY TPEHHS, BEC Tela; IIECHTPOOCKHYIO CUTTY;

— UCNOIB306amb TIONYYCHHBIC 3HAHHUS B TOBCEIHEBHOM XWU3HM, HANPUMEpP, Y4€T OTHOCUTEITHbHOCTH
JBUKEHUSI, UHEPLUHU, TPEHUS TIPHU JIBMXKEHUH MO Pa3IMYHBIM MOBEPXHOCTSIM, HEBECOMOCTH U MEPETPY30K
MpU JBUKEHUU B HEWHEPIMAIBHBIX CHUCTEMax orcyeTra (JudT, caMoJIeT, Moe3]), OlLICHHMBAaHUE PAOOTHI
pa3INuYHbIX CUI (MPH TOAbEME, CKONBbKEHUU WIH KA4eHWU TPY30B), CPAaBHEHHUE MOITHOCTH Pa3TUYHBIX
JIBUTATENEH, ydeT 3aKOHOB BpallaTebHOTO JBWXKEHUA Tpu OOydeHHH (UTYpHOMY KaTaHUIO,
TUMHACTUYECKOM TMOATOTOBKEe, OOYYEHHHM NpPBDKKAM B BOJY C BBICOKOTO TpaMIUIMHA;, MPH TOHCKE
YCTOMUYMBOTO TOJOXKEHHUSI B PA3IUYHBIX OOCTOSATENHCTBAX; MPU OOYYCHUHW IUIABAHUIO PA3TMYHBIMHU
TEXHUKAMH; y4eT Pa3JIMYHbIX CBOWCTB Ta3000pa3HbIX, XKHUIKHUX W TBEPIBIX TEJ, CBOMCTB ra3oB; y4YeT
ABJICHUSI PE30HAHCA, TOHUMaHNEe (QYHKIIMOHUPOBAHUS Cep/illa YeIoBeKa KaK aBTOK0Je0aTeIbHON CUCTEMBI;
YMETh OTJINYATh MY3bIKAJIbHBIE 3BYKH OT ILIyMa; IPU ONEPUPOBAHUU MOHITHEM «BHYTPEHHSSI SHEPTUsS» B
MOBCETHEBHOM KU3HH, Y4ET HEOOPATUMOCTH MPOIIECCOB B IPUPOJIE MIPH MPOBEICHNUN PA3TUYHBIX IKCIICPHU-
MEHTOB; y4eT BJIQKHOCTH TPU OpPraHU3alMu COOCTBEHHOW >KU3HENESITETbHOCTHU, YMETh MOJIb30BaThCS
npudopaMu Il U3MEPEHHS BIAXXHOCTH; YY€T KaNWULIPHBIX SIBICHWW B OBITY; MPU 3aMOPaKMBaHUU
MPOJIYKTOB, TMPU TOKYIIKE MOHHMTOPOB, H3TOTOBJIEHHBIX HA TEXHOJOTHMH >KUJKHX KPUCTAUIOB; Yy4eT
pacuIupeHusi TeJl TPU HarpeBaHWMU, OCOOEHHOCTEH BOJBI MPU 3aMOPAKUBAHWH, YYET B OBITY SIBICHUS
ANEKTPU3AIMU Tell; TPU COONIOJIEHUU MPABUI TEXHUKH OE€30MaCHOCTH MpH PadOTe C INEKTPUYECKUMU
npudopamMu, MOHUMAaHHUE MMPUHITUAIIA PAOOTHl aKKYMYJIATOPA; UCIIOIB30BaHIE 3HAHUHN MOTYPOBOIHUKOBON
buszuky mpu BBIOOpE pa3NUUHOM UUGPOBONM TEXHHWKH; TOHMMaHue HWHPOPMAIMH 00 W3MEHEHUH
MarHUTHOTO MO 3€MJIM 1 €T0 BIMSHUM Ha CaMOYYBCTBHE YEJIOBEKA, UCTIOJIb30BaHUE 3HAHUH MPU padoTe
C DJEKTPOM3MEPUTEIBHBIMU MPUOOpPaMH; MOHUMATh MPUYHUHY MOTEPh DHEPTHH B DIIEKTPOTEXHHUYECKHUX
YCTpOMCTBAaX; y4YeT SBJICHUS HAMarHWYMBaHUS W pa3MarHUYWBaHUs TIpH paboTe C [UPPOBBHIMHU
HOCHUTEJSIMHU UH(POPMAIUH; TOHUMaHHue 00paTHOM CBsA3H; AP(PEKTUBHOE HCIOIH30BAHUE DIIEKTPOIHEPTUH B
ObITy, TOHMMaHHE BKJIIOYEHHOCTH KaXIOTO TOTPEOUTENss O3JCKTPOIHEPTUU B  SHEPrOCHCTEMY
ropoJia/pernoHa/CTpaHbl; MOHUMATh MPUHIMIBI (YHKIIMOHUPOBAHUS MOOWIBHON (COTOBOM) CBSI3H, TO-



HUMaTh TCHJACHIIMU DPA3BUTHUS TENEBHICHUS (Tepexol «Ha HU(py»); KOPPEKIHsl 3pEHHs] C TOMOIIBIO
nonbopa OYKOB, JIMH3, BBIOOp (oToammapara, ONUpasch Ha 3HAHME €r0 ONTHYECKHX XapaKTePUCTHK;
OIICHUBATh TPEICIbl  pPa3pellaroieid CIOCOOHOCTH  Pa3lIMYHBIX  ONTHYECKUX TNPUOOPOB; 3HATH
MOJIOKUTEIBHOE M OTPULIATENIbHOE BIUSHUE YIbTPa(UOIETOBOrO U3TyUYEHUSI Ha YEJIOBEUECKHUI OpraHu3M;
y4€T OTHOCUTEIBHOCTH TMPU OLEHKE pPACCTOSHUM, CKOPOCTH; MOHMMAHHUE MPUHILHUIIOB CO3/IaHUS
dororpaduu; OLEHUBATH «IHEPreTUUYECKHUI BBIXOMA) JA3€PHOr0 M3ITYUYEHHs], UCTOIb3YEeMOI0 B MEIUIIUH-
CKHX IIeNsiX; 3HATh CHOCOOBI 3aIlMTHl OT PAJAMOAKTUBHBIX W3IYYCHUH; KPUTHUYECKH OLICHUBATH
ACTPOHOMHUYECKYIO HH(POPMAIUIO B PA3IUYHBIX HCTOYHHUKAX.

Conepxkanue Kypca
10 kaace
Kunemaruka MmatepuajibHO# TOUKH (6 4acoB)
[Toctpoenue u ureHue rpadukoB 3aKOHOB PaBHOMEPHOI'O M PaBHOYCKOpPEHHOro ABuxkeHus. CBoOOIHOE
najgeHue. bammuctuka. OCHOBHBIE TapaMmeTpbl OaJUTMCTUYECKOTO JBWXKEHUsSA. J[[BkeHue Tena 1o
OKPYKHOCTU. OTHOCUTEJIbHOCTD JBUKECHUS.
JAunamuka (5 yacoB)
3akonbsl HproroHa. PaBHozeicTByromas cuia. Cunbl B npupone. Cuna tsbkectu. Cuna ynpyroctu. Bec
tena. Cuia TpeHusi. 3aKOH BCEMUPHOTO TATOTCHHs. [[BU)KEHME TN M0 HAKJIOHHOW IJIOCKOCTH. J[BHKEeHME
CHUCTEMBbI CBSI3aHHBIX TEJL.
Craruka (2 yaca)
VYcnoBust paBHOBecUsl TBEpAOro Tenia. Busbl paBHOBECHS.
3akoHbl coxpaHenus (4 4yaca)
HMnynbe cuibl M UMIYJIbC Tela. 3aKOH COXpaHEHUs uMiyibca. Pabora. MomHocTs. DHeprus. 3akoH
COXPAHEHUS SHEPTUU. YTIPYTUe€ U HEYIIPYTHE CTOJIKHOBEHUS.
OcHnoBbl MKT. I'az0BbIe 32aK0HBI (2 yaca)
OcnoBHoe ypaBHeHue MKT. VYpaBHeHue COCTOSHUS HJEATBHOTO Trasza. [a30Bble  3aKOHBI.
Tepmogunamuka (7 4acoB)
Buyrpennss sueprus. Pabora raza. KonnuectBo TemnoTsl. YpaBHeHHE TeIIoBOro OanaHca. [lepBblil 3akoH
tepmoauHamuku. ['paduyeckuit crmoco6® pemenus 3amad. KIIJ[ TermoBeix aBurarteneil. BriaKHOCTS.
IToBepxHocTHOE HaTsKeHHe. KanmmisaspHoe sBieHne. MeXxaHn4eCcKue CBOMCTBA TBEPABIX TEIl.
OCHOBBI 2J1eKTPOCTATUKH (4 yaca)
3akon Kymona. Teopema [I'aycca. IloBepxHOCTHast TUIOTHOCTH 3apsna. lloTeHmman u  pa3HOCTH
MOTEHIIMAIOB. DHEPrusi B3aUMOJEHCTBUS 3apsiioB. J(MAIEKTPUKU U MPOBOJHUKH B 3JIEKTPOCTATHUECKOM
nosie. Konnencatopel. DnekrpoeMKocTs. CoelMHEeHUEe KOHIEHCATOPOB. 3aKOHBI NMOCTOSIHHOTO Toka (4
yaca)
3akoH Owma s ywactka uenu. CoelMHEHHE MPOBOAHMKOB. Pacder CONpOTHUBIEHHUS CIOMKHBIX
anekTpuyeckux uened. 3akoH Owma jas nmonHod nenu. IlpaBuna Kupxroda. Dnexkrpuyeckuil TOK B
pa3IUYHBIX Cpeaax.
11 kaace
JuieKTpOMarHeTusm (7 4acoB)
MarnutHoe nosne. MarauTHast UHAYKIUsA. MarHuTHBIN OTOK. /IefiCTBHE MarHUTHOTO MOJISl HAa MPOBOJAHUK
¢ tokoM. Cuna Awmmepa. JleiicTBue MarHMTHOrOo TOJiE Ha JBWXKymuicsa 3apsn. Cuna Jlopenna.
OnektpomarHuTHass WHAYKIUA. CamowHaykmus. [lpuHiMnm paboThl ycKOpHUTENed W IUKIOTPOHOB.
Macccnekrporpad.
Mexanudeckne KoJjedanus (3 yaca)
lapmonnueckue konebanusi. KunHemaTnka W JUHAMHKa MeXaHW4YeckuxX KojebOanuit. IIpeBparmenus
sHepruu. IIpocrelimue konebaTenbHbIE CUCTEMBI. J[MHAMUYECKUN W DHEPTreTUYECKUM CIOCO0 perieHus
3anad. CrokeHne TapMOHHYECKUX KoyieOaHuil. PesoHanc. DiiekTpoMarHuTHbIe KoJiedanus (3 yaca)
KonebGarenbupiii  koHTYp. IlpeBpamienuss dSHepruum B KojebaTenbHOM KOHType. IlepemeHHBII
NIEKTpUYEeCKUM TOK. Harpy3ka B 1menu nepeMeHHOro Toka. JluarpaMMa TOKOB M HaIpsDKCHUM.
TpanchopmaTopsl ¥ reHEPaTOPHI.
MexannuyecKkue M 3J1eKTPOMarHUTHBIE BOJIHBI (5 4acoB)



Mexannueckue BOJHBI. 3ByKkoBas BosiHa. Crostuas BoiHa. MHTepdepenuus BoaH. Ilpunnun IiolireHca.

KanengapHo-reMaTn4ecKkoe IUIaHUPOBAHHE
10 xnacc

«M36panusie Bonpocsl puszuku» (344./14. B HEACITIO)

Judpakius BoNH. DIEKTPOMArHUTHOE TOJ€ M 3JIEKTpOMarHuTHas BojHa. I'eomerpmueckasi ontuka (8
4acoB)

®ortometpus. Otpaxenue cpera. Ilnockue u chepuueckue 3epkana. Ilpenomnenue cpera. IlomHoe
BHyTpeHHee oTpaxenue. JIuuszbl. IlocTpoenune wuzobpaxenuil. Ontuueckue npudopel. OntHyeckue
CHCTEMBI JIUH3 U 3epKaj. BonHoBble cBolicTBa cBeTa. IHTEepdepeHnus cBeta. BoaHOBbBIE CBOICTBA CBeTA.
Hudpakmus cera. BomHoBsie cBolicTBa cBeta. [lonspuzanus. KBanTtoBasi npupojaa ceera (2 yaca)
®otoadpdexr. Onbitel CroneroBa. PotoH. Bomubl ne bpoing mis kimaccudeckod U pelsITUBUCTCKON
YacTHL.

AToMHas U saepHas ¢pusnka (6 yacon)

Ctpoenue aroma. Mogens aroma Bojopona 1o bopy. Cnektpbl. ChnekTpanbHBI — aHAIM3.
PagnoakTuBHOCTE. PanivoakTuBHBIE MNpeBpallleHus. 3aKOH pPaJUOAKTUBHOIO pacnana. ATOMHOE Sapo.
[enenue snep ypaHa u TepMosiiepHble peakuuu. [I[puMeHeHne 3aK0OHOB COXPaHEHHMs 3aps/ia, MacCOBOTO
qucila, UMITYJIbCAa U DHEPTHH B 3a/1adax O SJIEPHBIX IPEBPALLEHUSAX.




Ne Tema Jara
Kunemamuka mamepuanvnoit mouku -6u. 10A
1 | IloctpoeHue u uTeHUE rpaiKOB 3aKOHOB JIBIKEHUS. PaBHOMEpHOE ABMKCHHE
2 | Iloctpoenne wu uTeHWe TpadUKOB 3aKOHOB JIBIDKCHHUS. PaBHOYCKOpEHHOE
JIBUKCHHE.
3 | OTHOCUTENHHOCTD JBUKCHHUSI.
4 | CBobOogHOE MajieHue.
5 | bamnucruka. OcHOBHBIE TapaMeTPhl OATTUCTUYECKOTO IBHXKEHUSI.
6 | JABmKeHue Tena mo OKpy>KHOCTH.
Munamuxa — Su.
7 | 3akonsl HeroToHa. PaBHOIEHCTBYIOIIASA cusla
8 | Cuupl B mpupoge. Cuna Tsxkectu. Cuna ynpyroctu. Bec tena. Cuna TpeHus.
9 | 3aK0H BCEMUPHOTO TATOTEHUS.
10 | JIBukeHue Tell 0 HAaKJIIOHHOM TIOCKOCTH
11 | IT /IBu>xeHue cucTeMbl CBSI3aHHBIX TEJ
Cmamuka- 2u.
12 | YcnoBust paBHOBECHS TBEPIOTO TEJa.
13 | Bunsl paBHOBECHS.
3axouwst coxpanenus -4u.
14 | UmMnynbsc CUITBI U UMITYJIBC TeNa. 3aKOH COXPAHEHUS UMITYJIbCa
15 | PaGora. MomHOCTE. DHeprus. 3aKOH COXpaHSHUS SHEPTHH.
16 | Yopyrue u Heynpyrue CTOJIKHOBEHHUSI.
17 | Yopyrue u Heynpyrue CTOJIKHOBEHHUS.
Ocnogvt MKT. I'azoevie 3akonbl -2u.
18 | OcnoBnoe ypaBaenne MKT.
19 | YpaBHEeHUE COCTOSHUS UCATBHOTO Ta3a. ['[a30BbIe 3aKOHBI.
Tepmoounamuxa -7u.
20 | Buyrpennsist sHeprus. Pabora raza.
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KonngecTBo TemoThl. YpaBHEHHE TEIIOBOTO OaaHca.

22 | Mepeslii 3akon TepmoxuHaMRT. T PanacRnl Crocso PetteRRE i u.
- H wtace

23 | KIIJ] TemIoBBIX ABUTaTENIEH.

«M36pannsie ronpockr Guzukm» (34y /1u. B Henemo)
24 | BOaXxHOCTb.
Ne Tema Jara
25 | IloBepxHOCTHOE HaTshkeHue. KanuuiapHoe siBiicHe
26 | MexaHWYECKHE CBOMCTBA TBEP/IBIX TEIl.

OcHnogut 3nekmpocmamurku— 4u.
27 | 3akon Kynona. Teopema ["aycca. [ToBepXHOCTHas TUIOTHOCTB 3apsiia.
28 | IloTeHIMAN U Pa3HOCTh IOTEHIIMAJIOB. DHEPTHsI B3aUMOJICHCTBHS 3apsI/IOB.
29 | IMdNeKTPUKY U IPOBOAHUKH B AJIEKTPOCTATHYCCKOM MOJIC.
30 | Konpencaropsl. DiekTpoeMKocTh. COeIMHEHNE KOHICHCATOPOB.
Hocmoaunutii a1exkmpuydeckuil mok— 4u.

31 | Bakon Oma ais yuactka renu. CoeTMHEHNE MPOBOAHUKOB.
32 | PacueT COMPOTUBIICHHUS CIIOKHBIX dJICKTPUICCKHUX LICTICH.
33 | Bakon Oma juis nonHoi nenu. [Ipasuna Kupxroga.
34 | DueKTpUYECKHI TOK B Pa3IMYHBIX CpEax.




Inekmpomaznemusm - (u.

11A

1 MarnutHoe nojie. MaruuTHasi MHAYKIUsl. MarHUTHBIN MMOTOK.
2 | JlelicTBME MarHMTHOTO TOJIS HA IPOBOJHUK ¢ TokoM. Cuita Amriepa.
3 JlelicTBME MAarHUTHOTO MOJIS1 HA ABMOKYIIUiics 3apsia. Cuna JlopeHna.
4 | DnekTpoMarHuTHas UHAYKIHUS.
5 | CamouHOyKIMsL.
6 | 3agaum pa3HBIX BHJIOB HA OMUCAHUE SIBJICHUS HJICKTPOMArHUTHON WHIYKIIUH:
3aKOH 3JIEKTPOMarHUTHOW MHAYKIIMH, IPaBWIIO JIeH1a, HHIYKTUBHOCTb.
7 | IlpuHnmn paboThl yCKOpHUTENEH U HUKIOTPOHOB. Macc-criekrporpad.
Mexanuueckue Konebanusn — 3u.
8 | l'apmonnueckue koneOanus. Kunemarrnka u fTMHaMHKa MEXaHUYECKHUX KOJIeOaHUIA.
IIpeBpaleHus 3HEprun.
9 | IIpocreiimme konedaTeNbHBIE CUCTEMBI. JJHHAMUYECKHIA 1
HHEPreTUUECKUN CrI0CO0 peleHus 3a1au.
10 | CroxxeHnne rapMOHHYECKHX KoJieOaHmii. Pe3onanc.
Inekmpomaznumnsle Konedanus- 3u.
11 | KonebatenbHbIii KOHTYp. [IpeBpalieHus sHepruu B KojeOaTeTbHOM KOHTYPE.
12 | [lepemeHHBIIl dneKTpUYeCKUd TOK. Harpy3ka B Ilemn NEepeMEHHOTO TOKa.
JlnarpaMma TOKOB U HaIIPSYKEHUM.
13 | TpanchopmaTopsl  TeHEPATOPHI.
Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60TIHbI-DU.
14 | MexaHn4yecKkue BOJTHBI.
15 | 3BykoBas BotHa. CTOsT9ast BOJTHA.
16 | Uurepdepentms BonH. [Ipuanun [olireHca.
17 | Iudpakuus BOIH.
18 | DexkTpoMarHUTHOE IOJIE M AJIEKTPOMArHUTHAsI BOJTHA.
I'eomempuueckan onmuxa-8u.
19 | ®doromerpus.
20 | Orpaxenue cBera. [Tnockue u chepuueckue 3epkaia.




21 | [Ipenomnenue ceeta. [loHOE BHYTpEHHEE OTpaKEHHE.

22 | JIunzel. IToctpoenne uzobpaxennii. Onrudeckue mpudOpskI.

23 | OnTHYECKUE CUCTEMBI JINH3 U 3CpPKaJ.

24 | BoaHOBBIE CBO¥CTBA cBeTa. MIHTEpdepeHIns cBeTa.

25 | BoaHOBBIE cBO¥CTBA cBeTa. J{n(pakiius cBeTa.

26 | BoiHOBBIE cBO¥iCTBA cBeTa. [lomspu3ariusi.

Keanmosasn npupooa ceéema— 2u.

27 | ®oroaddext. OnbiTel CTONETOBA.

28 | ®otoH. BouHbl 1e Bpoiiis [yis KIlacCH4ecKOW M PEeSITUBUCTCKOM YaCTHII.

Amomnasn u adepnan usuxa— 6u.

29 | Crpoenue atoma. Mojenb aTroma Bogopoja no bopy.

30 | Crnektpsl. CeKTpanbHBIi aHATHU3

31 PanuoakTuBHOCTE. PaguoakTUBHBIE IIpCBPAlICHHA.

32 | 3aKOH paJIMOaKTHUBHOI'O pacraja.

33 | AtomHoe s1po. Jlenenue siiep ypaHa u TepMOsIIepHbIC PEaKIInH.

34 | IlpuMeHeHne 3aKOHOB COXpAHEHHWsS 3apsijia, MacCOBOTO 4YHCIA, HMMITYyJbCa |
SHEPTUHU B 337]a4aX O SIIEPHBIX MMPEBPAIICHUSX.
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