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[HosicHuTeIbHASA 3aNIUCKA
Pabouas nporpamMma pazpaboTaHa Ha OCHOBE CJIEIYIOUIUX HOPMATUBHO-IPABOBBIX TOKYMEHTOB:

1. ®enepanbHbIM 3aKkOHOM OT 29 nekabps 2012 roma Ne 273-03 «OO6 obpazoBanum B Poccuiickori ®enepanum» (cC
U3MEHEHUSIMU U JIOTIOJIHEHUSIMHU).

2. Ilpukaz Munnpocsemnienuss ot 22. 03.2021 Nell5 «o6 yrtBepxkaenuu Ilopsiaka opraHuzainvi W OCYIIECTBICHUS
00pa3oBaTeNbHOMN ACSITENIBHOCTH 110 OCHOBHBIM 00I11I€00pa30BaTeIbHBIM IPOrpaMMaM — Ha4allbHOTO 00I11er0, OCHOBHOTO 00IIEr0O
U CpeHEro 00IIero 00pa3oBaHUs»

3. ®I'OC cpennero obrmiero oOpa3oBaHus, yTBEPKIAEHHBIM ITprKa3oM MunoOpHayku ot 17.05.2012 Ne413

4. CII 2.4 .3648-20 «CaHuTapHO-3MKUAEMHOJIOTHYECKIE TPEOOBaHUS K OpraHU3alysIM BOCIHUTAHUSA U OOyYeHHUs, OTIbIXa U
0370POBJIEHUS AETEN U MOJIOAEKN», YTBEPKAEHHBIE IOCTAHOBJIEHUEM IJIABHOI'O TOCY1apCcTBEHHOro Bpaya Poccum ot 28.09.2020
No 28.

5. Can [IuH 1.2.3685-21 «['urnennueckne HOpMaTUBBI U TpeOOBaHUS K 0OeCleYeHHIO 0€30MacHOCTH O€3BPEAHOCTH IS
yeoBeka (hakTopoB cpeansl oouTanus» oT 28.01.20121 Ne2

6. ®uzuka. Paboune nporpammel. [Ipenmernas nunus yueOHMKOB cepun «Knmaccuueckuid kypey. 10-11 kmacchl: yuyeOHOe
nocobue a1 0011eo0pa3oBaTeIbHBIX OpraHu3aluii: 0a30Bbii U yriryoiaeHHbil ypoBHu/A.B.Illatamna. M.:I1pocsemenue, 2017

Oouwue yenu yueobnozo npeomema.

o dbopmupoBaHre y 00y4aroUuXcsi YBEPEHHOCTH B LIEHHOCTH OOpa3OBaHMsSI, 3HAYUMOCTH (U3HYECKUX 3HAHUU IS
Ka)KIOT0 YeJIOBEKa HE3aBHUCUMO OT €TI0 MpOoeCCHOHATBHON ACSITEbHOCTH;

o OBJIaJICHHE OCHOBOIOJIATAIOIIMMH (PU3HMUECKUMH 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMH; paciiipeHne o0béma
UCIOJIb3YyEeMbIX (PU3MUYECKUX MOHATUM, TEPMUHOJIOTUN U CUMBOJIMKY;

o npuoOpeTeHre 3HaHUN O (PyH/IaMEHTAJIbHBIX (PU3NYECKUX 3aKOHAX, JISKALIUX B OCHOBE COBPEMEHHOUN (pU3MUYECKOU
KapTUHBI MUpa, O HanboJiee BaXHBIX OTKPBITUAX B 001aCTH (PU3UKH, OKA3aBIINX OMPEEIAIONIEe BIUSHUE HA PA3BUTHE TEXHUKH U
TEXHOJIOTHH; TOHUMaHue (PU3NYECKON CYIIHOCTH SIBJICHUH, Ha0t01aeMbIX Bo BeeneHHol;

o OBJIaJICHUE OCHOBHBIMH METOJAaMU HAyYHOTO MO3HAHHs MPUPOJbI, UCHOJB3YyeMbIMH B (u3MKe (HaOIoneHue,
ONKCaHue, W3MEpPEHHUE, BBIABI)KCHHUE THUIIOTE3, MPOBEIEHUE SKCIIEPUMEHTA); OBJAJCHHE yMEHHSIMH 00pabaThiBaTh JaHHBIC
HKCIIEPUMEHTa, OOBACHATH TMOJYYCHHBIE DPE3yJbTaThl, YCTaHABIMBATh 3aBUCUMOCTU MEXAY (U3HMUECKHUMH BEIMYMHAMHU B
Ha0JII0/JaeMOM SIBJIICHUH, JI€JaTh BHIBOJIBI;



o 0TpaboTKa yMEHHs peliaTh (GU3HUecKue 3a1a4u pa3HbIX YPOBHEH CIOKHOCTH;

o npUOOpETEHHE: OIbITa PA3HOOOPA3HON AESATENBHOCTH, OIbITA MO3HAHUS U CAMOINO3HAHUS;, YMEHUIN CTaBUTH 3aJa4H,
pemate MpoOJeMbl, MPUHUMATh PEHICHHS, HCKaTh, AHAIM3UPOBATh M OOpaldaThiBaTh HH(POPMAIMIO; KIIOUEBHIX HAaBBIKOB
(KJTIOUEBBIX KOMIIETEHLIMH ), HIMEIOIINX YHUBEPCAIbHOE 3HAUEHHE: KOMMYHUKAIIUNU, COTPYIHUYECTBA, U3MEPEHUH, F3(P(HEKTUBHOTO
1 06€30MacHOT0 UCTIOIb30BAHMSI PA3TUYHBIX TEXHUUECKUX YCTPOHCTB;

J OCBOEHHE CIIOCOOOB MCTOIB30BaHUS (PU3NUECKUX 3HAHUN AJISl PEIICHUs] MPAKTUYECKUX 3aj1a4, OObACHEHUS SIBJICHUN
OKpY’Karolllel JeCTBUTEIBbHOCTH, O0eCIeYeHNsl O€30IaCHOCTH KU3HU U OXPAHbI IPUPOIBL;
o pa3BUTHE [TO3HABATEIBHBIX UHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B Mpoliecce NPUoOpeTeHUs

3HAHUI C KCIOJIb30BAHUEM PA3JIMYHBIX MUCTOYHUKOB MH(POPMALIUU M COBPEMEHHBIX HMH(DOPMAIMOHHBIX TEXHOJOTUN; YMEHHM
dbopmyaupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIIMIO MO OTHOLIEHUIO K (hr3ndeckoi nHdopmaiuu, nojrydaeMon U3 pa3HbIX
HMCTOYHUKOB;

. BOCITUTAHUE YBAKUTEIHLHOTO OTHOIICHHUS K YYEHBIM M UX OTKPBITHSM, 9yBCTBA TOPAOCTH 32 POCCUMCKYTO (PH3NIECKYIO

HaYKY.

Onucanue mecma yueonoz2o npeomema ¢ yueoOHom niamne
JlanHas paboyas mporpamma 1o ¢gusuke /s 6a30BOro ypoBHs cocTaBiieHa u3 pacuera 140 yacoB Ha JiBa roja o0ydeHus (1o
2 gaca B Heqenmo B 10 u 11 kimaccax)
I[lnanupyemble pe3yjbTaThI

JlesiTennbHOCTh 00pa30BaTENIbHOM OpraHu3alMy oOLIeEro 0O0pa3oBaHus NMpU OOy4YeHHU (PU3UKE B CPEAHEW ILKOJE JODKHA
OBITh HalpaBJeHa Ha JOCTUKEHHE 00YUAIOIIUMHUCS CIEAYIOIMX JUHYHOCTHBIX Pe3y/IbTATOB!

o YMEHHE YIIPABIATH CBOEH ITO3HABATENIBHON AEATEIbHOCTBIO;

J TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIE CaMOOOpPAa30BaHMIO, Ha MPOTSHKEHUM BCEH KHU3HU;
CO3HATEJIbHOE OTHOLIEHHE K HENPEPbIBHOMY OOpa30BaHUIO KaK YCJIOBHMIO YCHEIIHONM NPO(eCCHOHATBHOM U OOLECTBEHHOM
NEeATEIbHOCTH;

J YMEHHME COTPYAHHMYATh CO B3POCIBIM, CBEPCTHMKAaMH, JE€TbMU MIIAJLIET0 Bo3pacTa B 00pa30BaTeIbHOH, yuyeOHO-
HCCIIE0BATENbCKOM, TPOEKTHOM U APYTUX BUAAX AESATEINbHOCTH;
J c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; OCO3HAHUE

3HaYUMOCTHU HAyKH, BIAJCHUS TOCTOBEPHOU MH(pOpMaIEel O MEePEeOBhIX JOCTIXKEHUAX U OTKPBITUAX MUPOBOM U OT€UECTBEHHOU



HAyK{; 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSIX 00 YCTpPOWCTBE MHpa M OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY
TBOPYECTBY;

. YYBCTBO FOPJIOCTH 32 POCCUMCKYIO (PU3HUECKYIO HAYKY, TYMaHHU3M;
. MOJIOKUTEIBHOE OTHOLIEHUE K TPY/Ly, LIeNeyCTPEMIEHHOCTD;
o IKOJIOTUYECKAsl KyJbTypa, OepexHOe OTHOILIEHHE K POAHON 3emiie, MpUpPOIHbIM OorarctBam Poccum u mwupa,

MMOHUMAaHNE OTBETCTBEHHOCTH 3a COCTOSIHUE MTPUPOTHBIX PECYPCOB U pa3yMHOE MTPUPOIOTIOTH30BAHKE.
MeTtanpeaMeTHbIMH pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKAMHU CPETHEH IIKOIBI IPOTPAMMBI IO (PU3UKE SBISIOTCS:
- 0ce0eHUe PecyIAMUGHBIX YHUBEPCATIbHBIX YUEOHBIX 0eliC8UIL:

J CaMOCTOSITEJIBHO ONPENENATh LENH, CTaBUTh W (QOPMYyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

o OLICHUBATh PECYPChl, B TOM YHKCJE BpEeMs U JPyrue HeMaTepHalbHbIE PECYpPChl, HEOOXOIUMBIE UIS TOCTHXKEHUS
ITIOCTaBJICHHOW paHee LN,

J COTIOCTABJISITh UMEIOIIUECS BO3MOKHOCTH U HEOOXOUMBIE [T JJOCTUKEHHUSI LIETTH PECyPCHI;

J ONPENEIATh HECKOIBKO IIyT€H JOCTUKEHHMSI IIOCTABJICHHOM LIENH;

J 3a/1aBaTh apaMeTpbl U KPUTEPUH, IO KOTOPBIM MOXHO OIIPEAEIINUTD, YTO LEIb JOCTUTHYTA;

o CONIOCTABIIATH IOJYYEHHBIN PE3YNIbTAT ACATEILHOCTHU C IIOCTABJIICHHON 3apaHee LENbIO;

J OCO3HaBaTh TMOCJEICTBUS JOCTHKEHHUS TOCTABICHHOW LIETU B JCSATEIBHOCTH, COOCTBEHHOM MXH3HU W KU3HU

OKPY>KarOIINX JIFOICH;
-0Cc60€eHUEe NOZHABAMETIbHBIX YHUBEPCATbHBIX YUEOHBIX 0eliC8UIL:

J KPUTUYECKH OIICHUBATh M HHTEPIIPETUPOBATH MH(DOPMAIIUIO C Pa3HBIX MMO3UIIHIA;

o pacmo3HaBath U (UKCUPOBATh MPOTUBOPEUUS B MHPOPMAITMOHHBIX HCTOUYHUKAX;

o UCIIONB30BaTh  pa3jMuYHble  MOJEIbHO-CXEMAaTHUYECKHE CpeACTBAa JJiA MPEACTABICHUS  BBIIBICHHBIX B
MH(QOPMALIMOHHBIX UCTOYHUKAX IPOTUBOPEUUI;

J OCYILECTBIIATH Pa3BEPHYTHII MHPOPMALIMOHHBIN MTOMCK ¥ CTABUTH HA €T0 OCHOBE HOBBIE (yueOHbIE 1 T03HABATEILHBIE)
3aJ1a4u;

o UCKaTh U HAXOJUTH 000OIEHHBIE CIOCOOBI peLICHHS 3a/1a4;

. IPUBOJUTH KPUTUYECKUE apTyMEHTHI KaK B OTHOIICHWU COOCTBEHHOTO CY>KJCHHsI, TAK U B OTHOLICHUH JACHCTBHIA U

CY>KJIEHUHN JPYroro 4eJoBeKa;



o aHaJIM3UPOBATh U MPEOOPa30BHIBATH MPOOIEMHO-IIPOTUBOPEUNBBIE CUTYAIINH;

J BBIXOJIUTh 32 paMKU y4eOHOTO IpeAMETa U OCYILECTBIATh LEJICHANPABICHHBIA MOMCK BO3MOXHOCTU IIMPOKOIO
NEepPEeHoca CPEACTB U CIIOCOOOB IEHCTBUS;

o BBICTPAMBaTh MHAMBUAYaJbHYI0 OOpa30BaTEJIbHYI) TPACKTOPUIO, YUYHMTHIBASI OIPAHMYEHHS CO CTOPOHBI JAPYIHX
YYaCTHUKOB U PECYPCHBIE OTPAHUYECHUS;

o 3aHMMAaTh pa3Hble MO3UIMH B TO3HABATEIHHOW NEATEIbHOCTH (OBITh YUYEHHKOM M YYHUTeNleM; (OpMyIHUpPOBATH
o0pa30BaTeNbHBIN 3alIPOC U BBIOJHATH KOHCYJIBTaTUBHbIE (DYHKIUU CaMOCTOSITENBHO; CTaBUTh NMpoOjieMy U paboTaTh HaJ €€
pEelIeHUEeM; YIIPaBIATh COBMECTHOM [MO3HABATENBHOM AESITEIbHOCTBIO U TOTYUHSTHCS);

-0C60€eHUE KOMMYHUKAMUGHBIX YHUBEPCATbHBIX YUEOHBIX 0elicCmeUil:

o OCYIIECTBIISITh JAEJOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK BHYTpH 00pa30BaTeIbHON
OpraHu3ally, TaK U 3a €€ npeesiaMn);

o IIPY OCYIIECTBICHUH TPYIIIOBON pabOThl OBITh KaK PYKOBOJUTENIEM, TaK M WICHOM MPOCKTHOW KOMAHJBI B Pa3HBIX
poJisix (TeHepaTopoM UAEH, KPUTUKOM, UCTIOTHUTENEM, IPE3CHTYIOLUM U T. [1.);

o Pa3BEPHYTO, JIOTHYHO U TOYHO U3JIaraTh CBOO TOUKY 3PEHUS C UCIIOJIb30BaHUEM aJIeKBATHBIX (YCTHBIX M TUCbMEHHBIX )
A3bIKOBBIX CPEJICTB;

o pacno3HaBaTh KOHPIMKTOTEHHbIE CUTYAIIMHU U MPEJOTBPAIIATh KOH(IUKTHI JO UX aKTUBHOU (pa3bl;

o COTJIACOBBIBAThH TO3UITMHU YWICHOB KOMAaH/IbI B TIpoIiecce paboThl Hal OOIIUM MPOTYKTOM/PEIICHUEM;

o NPEACTABIATh MyOJUYHO pPEe3yJIbTaThl MHIMBUIYAIbHOW W TPYNIOBOM JEATEILHOCTH KaK MEpeja 3HAKOMOW, Tak U
1epe] HE3HAKOMOM ayJIUTOPHUEH;

o noa0upaTh NApTHEPOB JIJISl €T0BOM KOMMYHUKAIIMHU, UCXOJI1 U3 COOOpPaKEHUI pe3yJIbTaTUBHOCTU B3aUMOJEHCTBUA,
a HE JIMYHBIX CUMIATUM;

o BOCIIPHHUMAThH KPUTUIECKUE 3aMEUYaHUSI KaK PECypC COOCTBEHHOTO Pa3BUTHS;

o TOYHO ¥ €MKO (POPMYIUPOBAThH KaK KPUTUUYECKHE, TAK U 0JIOOpUTEIHHBIC 3aMEYaHUsI B aJIpeC IPYTUX JIOJIEH B paMKax

JIETI0BOM M 00pa30BaTeIbHON KOMMYHHUKALIMU, N30€erasi Py 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYKJICHUU.

IIpeaMeTHBIMH pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKAMU CPEAHEH IIKOJIBI MporpamMmbl 1o ¢u3nke Ha 0a30BOM YPOBHE
ABJISFOTCS:

o c(hOpMUPOBAHHOCTH MPECTABICHUHN O 3aKOHOMEPHOM CBSI3U U MO3HABAEMOCTH SIBJIIEHUN MPUPOIbI, 00 OO BEKTUBHOCTU
HAy4YHOTO 3HAHUS, O POJIM U MECTe (PU3UKHU B COBPEMEHHOW HAy4YHOH KapTHHE MHUpPA; TOHUMaHUE POJIu GU3NKHU B (POPMUPOBAHUU
Kpyro3opa u (yHKIIMOHAJIHHON I'PAMOTHOCTH YEJIOBEKA JUI PEIICHUS MTPAKTHUECKHX 3a/1ay;




o BJIa/ICHHE OCHOBOMOJATAOMNUMHU (DPU3MUECKUMHU MOHATHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU M TEOPUSIMH; YBEPECHHOE
M0JIb30BaHUE (HU3HUECKON TEPMUHOJIOTHEN 1 CUMBOJIMKOM;

o c(hOpMUPOBAHHOCTh NPEACTABICHUN O (PU3NYECKOW CYIIHOCTH SIBJICHUI MNpUPOIbl (MEXAHUYECKUX, TEIUIOBBIX,
AIIEKTPOMArHUTHBIX W KBAaHTOBBIX), BHJAX MaTepuu (BELIECTBO M TOJIE), IBIKEHHUH KaK CIOCOOE CYIECTBOBAHHS MaTepUU;
YCBOEHUE OCHOBHBIX MJI€M MEXaHUKH, ATOMHO-MOJIEKYJISIPHOIO YYEHUSI O CTPOEHUM BEUIECTBA, JIEMEHTOB 3JIEKTPOJMHAMUKU U
KBaHTOBOH (PM3UKU; OBJIAI€HUE TIOHATUHHBIM aIapaToM U CUMBOJIHUYECKUM SI3IKOM (DU3HKU;

o BJIa/ICHHE OCHOBHBIMH METOJAaMH HAy4YHOTO TO3HAHMSA, HCIOJNb3yeMbIMU B (u3HMKe: HaONI0JeHHE, OMHCAHUE,
U3MEpEHUe, IKCIIEPUMEHT; BIIaJICHUEe YMEHUSMH 00paldaThIBaTh PE3yJbTaThl MU3MEPEHUM, OOHAPYKUBATh 3aBUCUMOCTH MEKIY
(bU3MYECKUMU BETMYMHAMU, OOBSICHATD MOTYyYEHHBIE PE3YJIbTaThl U J€JIaTh BHIBOIBI;

o BJIJICHUE YMEHUSIMU BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHKS OCHOBOIOJIATalOMINX (PU3NYECKUX 3aKOHOMEPHOCTEN 1
3aKOHOB, MTPOBEPSATH UX IKCIEPUMEHTAIBHBIMU CPEICTBaMH, (DOPMYIUPYS 1IeJIb UCCIEA0BAHUS; BIaJICHIE YMEHUSIMU OMUCHIBATD
U OOBACHATH CAMOCTOSITENIbHO NPOBEAEHHBIE SKCIEPUMEHTHI, aHAIM3UPOBATH PE3YJbTAThl MOJYYEHHOM M3 3KCIEPUMEHTOB
uH(pOpPMaLMH, ONIPEETATh TOCTOBEPHOCTD MOJYYEHHOTO Pe3ybTaTta;

o YMEHHE pEIIaTh IPOCThIC U CIOKHBIE PU3NUECKUE 3a0a4H;

. c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHSThH MOJTYYEHHbIE 3HAHUS JJI1 OOBSICHEHUS YCJIOBUHM MPOTEKaHUSI (PU3NYECKHUX
SBJICHUM B PUPOJIE U JJISI PUHATHS MPAKTUUECKUX PEIICHUI B MOBCEIHEBHON KU3HH;

. NOHUMAaHue (PU3NYECKUX OCHOB U MPHUHIIUIIOB AEHCTBUSA (pab0Thl) MAIMH U MEXaHU3MOB, CPEJICTB MEPEABUKEHUS U

CBsI3H, OBITOBBIX MPUOOPOB, MPOMBIIIICHHBIX TEXHOJIOTHUYECKUX MPOIECCOB, BIMSHHUS UX Ha OKPYXAIOIIYI0 CPedy; OCO3HAaHHE
BO3MO>KHBIX IPUYUH TEXHOTEHHBIX U 3KOJIOTUYECKUX KaTacTpod;

o c(OpMUPOBAHHOCTh COOCTBEHHOW MO3ULIMU MO OTHOIICHHUIO K (PU3MUECKON MHGOpMaIUK, TOTYy4yaeMOl U3 Pa3HBIX
HUCTOYHUKOB.

IIpenMeTHbIe pe3yJbTaTbl OCBOCHUS BBITYCKHUKAMH CPEAHEN IIKOJIBI IPOrpaMMBbl 110 (PU3UKE Ha YIriyOJEHHOM ypOBHE
JOJDKHBI BKIIIOYaTh TPEOOBaHUS K pe3yibTaTaM OCBOEHHsI 0a30BOT0 Kypca U IOIIOJHUTEIBHO OTPAXKaTh:

J c(OpPMUPOBAHHOCTh CHUCTEMBl 3HAaHUNH 00 0O0IWKX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX M TEOpHUSIX U
npe/CTaBICHU O IeHCTBUU BO BeenenHoi (pu3niecknx 3aKOHOB, OTKPBITHIX B 3€MHBIX YCIOBUSIX;

o 0TpabOTaHHOCTh YMEHUS UCCIIEI0BATh U aHAIM3UPOBATh Pa3HOOOpa3HbIe (PU3HUECKUe SIBJICHUS U CBOMCTBA OOBEKTOB,
OOBSACHATH Te0(U3NIECKUE SIBJICHUS U IPUHILIUIIBI paOOTHI U XapaKTEPUCTUKU MPUOOPOB U YCTPOUCTB;

. BJIa/ICHHE METOJaMH CaMOCTOSITENbHOIO IJIAHUPOBAHUS M MPOBENEHUS (PU3NYECKUX HKCIEPUMEHTOB, OMUCAHUS U
aHaJIM3a MOJIyY€HHON U3MEPUTEIbHON NHPOPMALIK, OIIPEIEIEHNS JOCTOBEPHOCTH MOIYYEHHOIO PE3YJIbTaTa;



o c(hOpMUPOBAHHOCTh YMEHHM MPOTHO3UPOBATH, AHAIM3UPOBATH W OIICHWBATh TOCIEACTBUS OBITOBOM U
IPOU3BOICTBEHHOM JIEATEILHOCTH Y€JIOBEKA, CBA3AHHOM ¢ (PU3NYECKUMHU MPOLIECCaMU, C MO3UIIMI KOJIOTUYECKONH O€30MaCHOCTH.



Conepxanue

n/n

Ha3zBanue pasaena
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Copep:xaHue yueOHOro pasjeia
OcHoBHbIE H3y4aeMble BONPOCHI

KonTpoJs

(mpakTH4ecKue U JJadbopaTopHbIe
padoThl, TBOPYECKHE U
NPOEKTHbIE Pa00Thl, IKCKYPCHHU

u 1p.)

10 knacc (70 yacos, 2 yaca B HeJ1eJI10)

1 Beenenue. ®usuka | 1
U €CTECTBEHHO-
Hay4YHBIN METOJ
MO3HAHMS TPUPOBI
1.1 | ®usuka u 1 ®duzuka — (yHIaMeHTaIbHAs HayKa o pupojae. HayuHsiii MeTon
€CTECTBEHHO- Mo3HaHUs MHpa. B3auMocBs3b MeKAY (HDU3HKON U APYTUMHU €CTECTBEHHBIMU
Hay4HbI METO] HayKamMH. MeTo/ibl HAy4HOT'O UCCIIEJIOBAaHUS (PU3UUECKUX SBICHUH.
MO3HAHUS TPUPOABI Oduznyeckue BeUYuHbL. [lorpenrHoctu n3MepeHnii Pu3nIecKux BeTUIHH.
MopaenupoBaHue SIBIECHUM U MPOLIECCOB TPUPOIbl. 3aKOHOMEPHOCTh 1
ciayyaitHOCTh. DU3nyecKue 3aKOHbI U TPaHUIBl UX TPUMEHUMOCTH.
duznyeckue TEOPUH U MPUHLUI COOTBETCTBUS. Poib 1 MecTo pusuku B
(dbopMUPOBaHNUY COBPEMEHHOW Hay4YHOU KapTUHBI MUPA, B MPAKTUIECKOM
JEeATeIbHOCTH Jtosield. Du3nKa u KyJabTypa.
2. Mexanuka 27
2.1 | Kunemaruka 7 Mexannueckoe nBuxenue. Cucremsl orcuéra. CKalspHbIE U BEKTOPHbIE KontponpHas padora Ne 1

¢duznyeckue BennuuHbl. MatepuanbHas Touka. [loctynatensnoe
JBUKEHHUE.

Tpaekropusi, myTh, epeMellieHue, KOOpINHATa, MOMEHT BPEMEHH,
MPOMEKYTOK BpEMEHHU. 3aKOH OTHOCUTEIBLHOCTH JIBH>KEHUsI. PaBHOMEpHOE
NpsMOJIMHENHOE ABMKEeHHE. CKOPOCTh pABHOMEPHOTO MPSIMOJIMHEHHOTO
JBUKCHHSI. Y paBHEHHE PaBHOMEPHOTO JIBIKEHUS. ['paduiku paBHOMEPHOTO
nBkeHus. Crooicenue ckopocmeil.

HepaBnomepnoe nBmxenue. Cpensisi CKOPOCTb. MTHOBEHHAs CKOPOCTb.
Yckopenue. PaBHOYCKOPEHHOE IBUKEHHE.

«1o TeMe «KrnHeMaTnka TOUYKA |
TBCPAOTO TCIIa»

JlaGopatopHas pabora Ne 1
«M3yuenne IBMKEHUS Tena,
OpOIICHHOTO TOPU30HTAIbHA

JlaGopatopHnast pabora Ne 2
«M3yueHne IBMKEHUS TeJa 1Mo
OKPY>KHOCTH




YpaBHEHHUE PaBHOYCKOPEHHOTO IBWKEHUS. [ padKku paBHOYCKOPESHHOTO
neuxkeHust. Ceo600Hoe nadenue mei. YckopeHue c80000H020 NAOEHUs.
JIBY>KEHUE 1O OKPYKHOCTH € MOCTOSHHOM MO MOIYIIO CKOPOCTBIO.
LentpocTpeMuTenbHoe ycKopeHue. [lapamempsi 08udiceHUsi HeOeCHbIX Mmeil.
Abcomomuo meépooe meno. [locmynamenvHoe u epawjamenvrHoe 08UICEHUE
abcontomuo meépoozo meaa. Yenoeas ckopocms, 4acmoma u nepuoo
obpawerus.

2.2 | 3aK0OHBI JMHAMUKHA SBnenune nnepunn. Macca u cuna. MHepuuanbHble CUCTEMBI OTCYETA.
Hprotona B3aumoneiictue ten. Cnoxxenue cuil. [lepBbiid, BTOpOH U TPETU 3aKOHBI
Hprorona.
Ipunyun omunocumenvrocmu I anunes.
['eoyenmpuueckas u cenuoyenmpuieckas Cucmemvl Oomc4éma.
2.3 | Cusbl B MEXaHUKE 3aKOH BCEMUPHOTO TSATOTCHUS. Kontponbnas padota Ne 2 mo teme
I'paBuTanmoHHas NOCTOSIHHASL. «/IluHamuka. 3aKOHbI MEXaHUKHU
Cuna tsoxectu. Cuna msascecmu Ha opyeux naanemax. Ilepsas Hprorona. Cuiibl B MEXaHUKE»
KOcMUu4eckas ckopocmo. /leudiceHue HebecHbX meil U CymHUKOS. JlaGopatopnas pabota Ne3
Bec 1 HeBeCOMOCTb. «3mepenue KECTKOCTH
Cuubl ynipyroctu. 3akoH ['yka. PY>KUHBI»
Cwutbl TpeHHUS. JlaGopaTtopnast pabota Ne 4
«3mepenne koddpuimeHTa
TPEHUSI CKOJIbKECHHS
2.4 | 3akoHBI Nmmynbe Tena. UmMnynse cuiibl. 3aK0H coxpaHeHUs uMmiyibea. PeaktuBaoe | Jlaboparopnas pabota Ne 5
COXpaHEHHUS B JBUKECHHE. «M3yueHne 3aKkoHa COXpaHEHUs
MEXAHUKE PaGora cuibl. MOIIHOCTB. MEXaHUYECKOW SHEPTUHU.»
Kunernueckas sneprus.
PaGora cunbl Tskectu. [loTeHIManbHas SHEPTUS Tella B TPAaBUTAITMOHHOM
nosie. Pabota cwitel ynipyroctu. [ToTeHmanpHas 3HEpTUs yIpyro
ne(hOpMUPOBAHHOTO TeENa.
3aKOH COXpPaHECHHSI MEXaHUYECKOW YHEPTHUHU.
2.5 | Cratuka PaBHOBecue MaTepralbHOM TOYKU U TBEPAOTO Teila. Buabl paBHOBECHS. JlaGopatopHas pabotaNe 6

VYcioBust paBHOBECHS.
MOMEHT CUJIBI.

«3yueHne paBHOBECHS TeJa MO
NENCTBUEM HECKOJILKUX CHII)




2.6 | OcHOBEI 2 Hasnenne. 3akon Ilackans. PaBHOBecHe KHUJIKOCTH U Ta3a. 3aKOH
TUAPOMEXaHUKH Apxumena. [InaBanue tei.
Jlsuoicenue scuokocmu. 3axon bepuyninu. Ypasnenue Beprynnu.
ITonBenenue uroros | 1 KonTponpHas padota Ne 3 o teme
W3Yy4YEHUS] TEMBI «3aKOHBI COXPAaHEHHUS B MEXAHHKE.
«MexaHuka» Cratuka»
3. MonekynapHas 17
¢buzuka u
TEPMOJANHAMUKA
3.1 | OcHOBBI 2 Monexynsprao-kuneruaeckas reopust (MKT) ctpoenus Beriectsa u eé
MOJIEKYJIIPHO- JKCHEPUMEHTAIBHBIE JOKA3aTeIbCTBA. BpOyHOBCKOE ABUKEHUE.
KMHETUYECKON Temmnepatypa u tennoBoe pasHoBecue. [Ikans! Lenscust u KenbBuHa.
teopun (MKT) AOcoroTHas TeMIiepaTypa Kak Mepa cpeiHell KHHETHIECKOW SHEPTUH
TEIJIOBOTO JIBM)KEHUS YaCTHI] BEIIECTBA.
Cuibl B3aMMOJIEHCTBUS MOJIEKYJI B Pa3HBIX arperaTHbIX COCTOSHUAX
BELIECTBA.
Mopens «uacaabHbIN Ta3y.
JlaBnenue raza. CBsi3b MEXIY AaBICHUEM U CPEIHEN KHHETUUECKOMN
SHEPruei NoCTynaTebHOTO TEIIOBOTO ABUKEHUS MOJIEKYJI HEaTbHOTO
rasa.
OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KUHETUYECKON TEOPUN NICATBHOTO
rasa.
3.2 | YpaBHeHue 5 YpaBHEHUE COCTOSAHMS UIECATBLHOTO ra3a. YpaBHeHUEe MeHieneeBa- JlabopaTtopnast paboraNe7
COCTOSIHMS Ta3a Knaneitpona. M3omnpoueccsl. ['a30Bbie 3aKOHBI. «IKCTepUMEHTAJIbHAs IPOBEPKA
3akoHa ['eii-JIroccaka»
3.3 | B3aumurie 1 B3anmuble nmpeBpalieHust ;KUIKOCTH U ra3a. HacblleHHbie u
MpeBpaIeHUs HEHACBILICHHbIE Naphl. [asnenue nHacvlyenno2o napa. Kunenue.
XKUJKOCTHU U Tas3a Bnrasicnocms 8030yxa.
3.4 | Kugkoctu n 2 Mogens crpoeHus KUAKOCTH. [I0OBEpXHOCTHOE HATSKEHUE.

TBEPABIC TCJIa

Cmavueanue u Hecmadusanue.

Kanunnapeo.

Kpucrannmaeckue u amopdusie Tena. Mooenv cmpoenus meépovix
men. MexaHndeckue cBOMCTBA TBEPABIX Tell. JKUAKNe KpUCTaIIbI.




3.5 | OcHOBBI 7 Bnytpennsisa sneprus. TepMoauHaMmuyeckasi cucteMa U €€ paBHOBECHOE Kontponbhas padota Ne 4 mo teme
TEPMOJIUHAMUKU cocrosiaue. PaboTa u Teruionepenada Kak crocoObl U3MEHEHHsI BHYTpeHHEH | «MosekynspHas pu3uka u
sHepruu. KomudectBo Temnotsl. TemnoéMkocTs. Pazosvie nepexoobi. TEPMOJIVHAMUKA
VYpaBHenue terioBoro 6anganca. [IepBblii 3aKOH TEPMOTUHAMUKH.
AnraGaTHBIHN Tporiecc.
Heo6paTtuMocTh TEIUIOBBIX MPOLIECCOB. Bmopoii 3aKoH mepmMoOuHaAMUKY U
€20 cmamucmu4eckoe moJaKo8aHue.
[Ipeobpa3zoBanust SHEPTUU B TEIUIOBBIX MammmHax. [{uxn Kapro. KI1]
TEIJIOBBIX MAIIUH.
4. OcHOBBI 16
JIEKTPOTMHAMUKHI
4.1 | Dnekrpocratuka 6 DneKTpUYecKui 3apsj. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsia. KonrtponsHast padora Ne5 o reme
DnekTpuyeckoe BzaumozencTeue. 3akoH Kymona. «DNEKTPOCTATUKA
Bnusxooeiicmeue u danvrnooeticmaue.
Harnps€HHOCTh M NOTEHIMAII AIEKTPOCTATUUECKOTO MOJIs, CBA3b MEXIY
HUMH.
JIuHuy HanpsKEHHOCTH U SKBUIIOTEHIIMAIbHBIE MOBEPXHOCTH. [IpuHIMI
CYNEPNO3UIIMU IEKTPUUECKUX TToJIeN. PasHOCTh
MOTEHUHUANOB. [Ip080OHUKU U OUINEKMPUKU 8 DNEKMPUUECKOM NoJe.
Onekrpuueckas EMKocTb. KoHnieHcaTop. Onepaus anekmpuyecko2o nois.
4.2 | 3akoHBI 7 [TocrosiHHbIN 51ekTpudeckuil TOK. Cuna Toka. ConpoTHUBIICHUE. Kontposbnas padota Ne 6 mo Teme
IIOCTOSIHHOT'O TOKa [TocnenoBarenbHOE U NapauIEIbHOE COEINHEHUS IPOBOHUKOB. «3aKOHBI TOCTOSIHHOTO TOKAa
Pa6oTa u moutHOCTh TOKA. 3akoH [[xoyms-JIeHma. JlaGopaTtopHnas pabora Ne 8
Onekrpoasmxyias cuna (31C). «ITocnenoBarenbHOE U
3akoH Oma 1Sl TOJTHOM JIEKTPUUYECKOM 1IeTTH. napasuleibHOE COeAMHEHUS
MIPOBOJTHUKOBY
JlaGopaTtopnas pabora Ne 9
«M3mepenue DJIC 1 BHyTpEeHHETO
CONPOTHUBIICHHS] HCTOYHUKA TOKA.)
4.3 | DnexkTpudeckuil ToK | 5 DneKTpOHHask MPOBOAUMOCTbh METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHHUS KonTtponpsHas padora Ne 7

B Pa3ITUYHBIX
cpenax

MIPOBOJHMKA OT TEMIIEPATYPhl.
Csepxnposooumocmep.

DIIEKTPUYECKHI TOK B OMyNpoBogHUKaX. COOCTBEHHAS U MPUMECHAS
MPOBOJIUMOCTH.

«DNEKTPUYECKHUI TOK B PA3JIMUYHBIX
cpeaax»




p-n-niepexon. [1o1ynposooHuKosulil 0u00, MpPaH3uCmop.
Ilonynpogoonukogvle npubopbi.

DJIEKTPUUYECKUI TOK B DJICKTPOJIIUTAX. DNeKmMpPOIU3.
DNEKTPUUECKU TOK B BAKyyMe U Ta3ax.

Inasma.
Peseps 3
11 knacc (68 yacos, 2 yaca B He/1e/110)
I. OcHOBBI 9
3IEKTPOIUHAMUKHI
(mpooinKeHue)
1.1 | MarauTHoe mose 5 MarnutHoe nosne. Maaykius JlabopaTopnas pabotaNe 1
MAarHUTHOTO TOJIsl. BEKTOp MarHUTHOM MHIYKIIUU. «Habmronenue nencTBus
JleficTBHEe MarHUTHOTO IOJISI HA POBOJAHUK C TOKOM M JIBHXKYLIYHOCS MAarHUTHOTO TOJI Ha TOK»
3apsSHKEHHYIO YaCTUILy.
Cuna Amnepa. Cuna JlopeHna.
[IpaBuio seBoii pykH.
MarauTHbIe CBOMCTBA BelecTBA. Masrnumuasn 3anucs uH@opmayuu.
Dnexmpouzmepumenvhbie npUOOPLL.
1.2 | OnexkrpomaruutHas | 4 SIBrieHME ANEKTPOMAarHUTHOM MHAYKIUH. MarHuTHbIN oTOK. [IpaBuiio JlaGopaTtopnas pabora Ne 2
AHIYKLIUS Jlenua. 3aKoH 3JIEKTPOMAarHUTHOW UHIYKLIUH. «3yueHne neiCTBHS SBICHUS
DIIEKTPOMAarHUTHOE MOJIE. 3JIEKTPOMArHUTHOW MHIYKLIUH.
Buxpesoe snekmpuueckoe noze. Ilpakruueckoe MpuMEHEHHE 3aKOHA
3JICKTPOMArHUTHOWU MHAYKIUU. Bosnuxknosenue I/C unoykyuu 6 Kontponbnas padora Ne 1 mo teme
0BUIICYUYUXCSL NPOBOOHUKAX. «MarnurtHoe mnoiie.
SIBneHne caMOMHIYKIUU. DJIEKTpOMAarHuTHask MHIYKLUSD)
NHAYKTUBHOCTSD.
OHeprusi MarHUTHOTO NOJISL TOKA. DHepausi 31eKMPOMACHUMHO20 NOJIA.
2. Mexanuueckue 17
Kose0aHus
2.1 | Mexanuueckue 3 Mexannueckre KoeOaHusl. JlaboparopHas pabota Ne3
KoJieOaHus CBoOoanbie Kosiebanus. MaTeMaTHYeCKUid U PY>KUHHBIA MasiTHUKH. «Ornpenenenue yCKopeHus

[IpeBpatenus

SHEPTHH MPHU KoJeOaHUIX. AMIUIUTYAA, IEPHUOJ, YacToTa, pa3a KoaeOaHwmii.

BriHyX1eHHBIE KOJIe0aHMsI, pe30HAHC.

CBOOOJTHOTO Ta/ICHUS TP TIOMOIIH
MasTHHKA.»




2.2 | DneKTpoMarHuTHeIE | 6 OnexTpoMarHuTHeie Konebanus. KoneGaTenbHbIN KOHTYD.
KoJIeOaHus CB0OOHBIC AJIEKTPOMArHUTHBIC KOJICOaHUSI.
Aemoxonebanus. Bovinyscoennvie 21ekmpomazHummvle KoreOaHusl.
IlepeMeHHBIN TOK.
Komnoencamop u kamywxa 6 yenu nepemenno2o moka. Pezonanc 6 yenu
nepemMeHH020 MoKd.
Dnemenmapnas meopus. mpancgopmamopa.
IIpouszeoocmeo, nepedaua u nompedienue 31eKmpuiecKoll SHepeUul.
2.3 | Mexanuueckue 3 Mexanunueckue BoaHbI. [lonepeunsie U TPO0JIbHBIE BOJIHBI. DHEPTHUs
BOJIHBI BOJIHBL. Mumepcghepenyus u oudparxyus 6o1x. 3ByKOBBIE BOJHBI.
2.4 | DneKTpoMarHuTHeIE | 5 DNEKTPOMarHuTHOE MOJeE. KontposnsHas padora Ne 2 o teme
BOJIHBI ONeKTPOMarHUTHBIE BOJHBI. «Konebanus 1 BOIHbBI»
BuxpeBoe anexrpuueckoe nose. Ceoiicmea 31eKmpomMacHummbix
6osH. Jlnama3oHbl
AJIEKTPOMAarHUTHBIX U3IYyYEHUN U UX NMPAKTUYECKOE IPUMEHEHNE.
Ipunyunsi paouocssasu u meneeuoetus..
3. OnTuka 13
3.1 | CBeTOBBIE BOJIHBI. 11 I'eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacipoCcTpaHEHUE CBETA B JlaGopaTtopnast pabota No4
I'eomerpuyeckas u OJIHOPOAHOM cpefie. 3aKOHBI OTPaKEHUs U IpesiomiieHus ceeta. [lonHoe «3MepeHune nokasarens
BOJIHOBas ONTHKA oTtpaxkenue. OnTuueckue mpruodopskI. MPETOMIICHUS CTEKIa»
BonHoBbIe cBoiicTBa cBeTA. Jlaboparopnas pabota Ne 5
Cxkopocts cBeta. UHTepdhepentus ceera. KorepentHocTh BosH. udpakius | «OnpenerneHue ONTHISCKOW CHITBI
cgera. [lonspuzanus csera. Jlucnepcus cBeta. [Ipaktudeckoe npumMeHeHne | U POKYCHOTO paCCTOSTHHS
3JIEKTPOMArHUTHBIX U3JTyYCHUH. coOMparoIIei TUH3b»
JlaGopatopHnast pabora Ne 6
«Omnpenenenre IIMHbI CBETOBOM
BOJIHBD)
JlaGopaTtopHnas pabora Ne 7
«Oyenxa ungopmayuouHoll
émxocmu komnaxm-oucka (CD»
3.2 | Usnyuenue u 2 Bunel usnyuennii. Uctounuku ceeta. Criektpsl. CHEKTpaJIbHbIN aHAIH3. JlaGopatopHas pabota Ne 8»

CHEKTPbI

TenoBoe uznyuenue. Pacnpeodenenue snepauu 8 cnekmpe abcontomHo
4épHo20 mea.

«HaOronenne CIuIomHoro u
JIMHEWYaTOr0 CIIEKTPOBY




[IIxana 37€KTPOMArHUTHHIX BOJIH.
HaGmroieHne ciekTpoB.

4 OcHOBBI 3
CIeLUaJIbHON
TEeopuu
OTHOCHUTEIbHOCTH
3.1 | OcHOBBI 3 lpuuunwvr nosienenus CTO.
CIELUAJIbHON [Noctynarer CTO: MHBapUaHTHOCTb MOAYJISI CKOPOCTH CBETAa B BAKyyMe,
TEOpUH MPUHIMI OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCHUTEJIBHOCTH Ilpocmpancmeo u epems 6 cheyuanbHOU meopuu OMHOCUMENbHOCTIU.
(CTO) OHepeusi u UMNYIbC C80O0OHOU YACMUYDL.
CBsi3b MacChl ¥ DJHEPTHH CBOOOIHON YaCTUIIBI. DHEPTHSI TOKOSI.
5. KsanrtoBas pusuka | 17
5.1 | CseroBble KBaHTHI | 4 Ilpeomem u 3a0auu K8aHMOBOU PUIUKU.
['umote3a M. Ilnanka o kBanTax. ®otodddexr. DoToH.
YpaBHenue A. DiiHmTeiHa 1 GpoTodaddexra.
Onvimur A.I'. Cmonemosa.
3axonsl homosghgpexma.
KopnyckynsspHO-BOJIHOBOU ayanu3Mm. JJugpaxyus snekmponos. JlaBneHue
CBETa.
Ormertel [1.H. Jlebenesa u C.1. Basuiiosa. CooTHoOIIEHNE
HeonpenenénHoctei I'elizendepra.
5.2 | AtomHas ¢puzmka 3 Omnrbiter Pesepdopna. [Tnanetapuast Mmosens ctpoeHus aroma. OObsiICHEHUE
JUHEWYaTOro CIeKTpa BOJOPO/Ia Ha OCHOBE KBAHTOBBIX MOCTynatoB bopa.
CnonmanHoe u 8viHysHcOeHHoe
usnyyenue ceema. Jlasepul.
5.3 | ®u3uka aTOMHOIO 8 CocTaB U CTpOEHHUE AaTOMHOTO S]Ipa.

saapa

H3otonsl. SnepHsie CUIbL.

Obmennas mooenv s10epHO20 83aUMOOEUCBUSL.

JledexT Macchl U SHEPTHsI CBSI3U SApa.

PannoakTuBHOCTE. BUabl painoaKTUBHBIX MPEBPAILICHU aTOMHBIX
sanep. Paouoaxmuenoe usnyuenue, npasuia cmeujeHus.

3aKOH paJInOaKTUBHOI'O pacnaja.

MeTo 161 HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YACTHII.




SnepHble peakiuu, peakiuu AeJaeHus U cunTe3a. LlenHas peakius aeneHus
snep. Aoepnas snepeemuxa. TepMosiiepHBIA CUHTES.

[Ipumenenue snepHoOM SHEeprun. buonoeuueckoe deticmaue
PAOUOAKMUBHBLX U3TYYEHUI.

5.4 | DneMeHTapHbIE DyieMeHTapHbIe YacTullbl. DyHIaMEHTaIbHbIE B3aUMOICUCTBUA. Kontponbnas padota Ne 4 mo teme
YaCTHIIBI Y cKopuUTENnu 3JIEMEHTAPHBIX YACTHIL. «KBanToBas guznka»
6. Crpoenue
Bcenennon
6.1 | Conneunas Buoumvie osusicenus nebecnvix men. 3axonvt Kennepa.
cucrema. ConHeyHas cucTema: IIaHEeThl U Majible Tefa, cuctema 3emisa-Jlyna.
["anaktuka. CoBpeMEeHHbIE MPEACTABICHUSI O CTPOSHUU U 3BOJIIOLUN
Bcenennoi.
6.2 | ConHIile U 3BE3bI Crpoenne u 3Bomorus Comnaia u 38€31. Kimaccudukanus 38371, 383161 1
MCTOYHHMKHU UX SHEPTUHU.
6.3 | Ctpoenue lpyeue canakmuxu. [Ipocmpancmeenno-epemernble Macuimaosl
Bcenennon Habnodaemoti Beenennoii. Ipumenumocms 3ako0H08 husuru 0t
00BACHEHUSL NPUPOOLI KOCMUUECKUX 00BEKMO8.
Temnaa mamepus u mémHas 3HePIUsi.
7. [ToBTOpEHME

Peseps




TemaTuuyeckoe NJIAHUPOBAHUE

e Koanu
wn Ha3Banue pa3znena | ecTrBo Iliianupyemble pe3yJibTaThl (IpeIMeTHbIE)
4acoB
10 kaacce (70 yacos, 2 yaca B He/1eJI10)
1 BBenenue. ®usukau | 1
€CTECTBEHHO-
Hay4HbII METOJ
MO3HAHUS IPUPO/IBI
1.1 | ®usukau 1 OOBACHATH HAa KOHKPETHBIX IPUMEpax pojib U MecTo (pU3UKH B (HOPMUPOBAHUK COBPEMEHHOM HAyIHOMH
€CTECTBEHHO- KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHBIX TEXHUKU U TEXHOJIOTUH, B MPAKTUYECKOM IEATEIHHOCTH JIFOIEH.
HAYYHBI METO]T JleMOHCTpHUPOBATh HA TPUMEPAX B3aUMOCBSI3b MEXKTY PU3UKON U IPYTUMH €CTECTBEHHBIMHU HAyKaMHU.
MO3HAHUS TPUPOIBI BocnpousBoauTs cxeMy HaydHOTO MO3HAHMSI, IPUBOIUTE MPUMEpPHI €€ UCToNnb30oBaHus. [aBaTh onpeneneHue
MOHSITHIA U PACIIO3HABATh UX: MOJIEIb, HAYYHAs TUTIOTE3a, (pU3ndeckasi BeMU4HHA, (PU3HUECKOE SIBIICHUE,
Hay4HbIN (DaKT, GU3HUECKUi 3aKOH, (pU3nYecKas TeOpHs, MPUHIUI COOTBETCTBUS. OOOCHOBBIBAThH
HE00XOTUMOCTh HUCIIOJIL30BAHUS MOJICTICH JJIsl onucaHus GU3NIECKUX SBICHUH U MpoiieccoB. [I[puBoauThH
MpUMEPbl KOHKPETHBIX SBJICHUM, TPOIIECCOB U MOJIENEH ISl UX OMUCAHUS.
[TpuBoauTH pUMeEpHI (hru3nUecKux BenuuuH. DopMynupoBaTh (GU3NUECKHE 3aKOHBI. Y Ka3bIBaTh TPAHHIIBI
MPUMEHUMOCTH (PU3NYECKIX 3aKOHOB.
[TpuBOIUTE IPUMEPHI UCTIONB30BaHMUS (DU3HMUECKUX 3HAHUH B )KUBOIUCH, APXUTEKTYpE, TeKOPATUBHO-
MPUKJIaHOM HCKYCCTBE, MY3bIKE, CIIOPTE.
Oco3HaBaTh IEHHOCTh HAYYHOTO TTO3HAHUS MUPA JIJIsl YeTIOBEUECTBA B IIEJIOM H ISl KQXKJIOTO YeIOBeKa B
OTJENbHOCTH, BAXKHOCTh OBJIa/ICHUSI METOJIOM Hay4HOT'O TIO3HAHMSI JIJIsl IOCTHXKEHUS ycIiexa B JII00OM BHIE
MPAKTUYECKON JACSITELHOCTH.
['oTOBUTH Mpe3eHTAIIMHN ¥ COOOIECHUS TI0 U3YYEHHBIM TeMaM (BO3MO>KHBIC TEMBI TIPEJICTABIICHBI B yUeOHHUKE).
2. MexaHuka 27
2.1 | Kunemaruka 7 JlaBath onpeneneHne MOHATHI: MEXaHUYECKOE JBUKEHUE, TOCTYNaTEIbHOE JBHKEHUE, PABHOMEPHOE

JBIKEHHUE, HEpaBHOMEPHOE JIBUKECHUE, PABHOYCKOPEHHOE JIBM)KEHUE, JIBIKEHHE M0 OKPY)KHOCTH C
MIOCTOSIHHOM CKOPOCTBIO, CUCTEMAa OTCUETa, MaTepUalibHasi TOUKa, TPACKTOPHS, IyTh, IEpEMEIECHUE,
KOOp/MHATa, MOMEHT BPEMEHH, IPOMEKYTOK BPEMEHHU, CKOPOCTh PABHOMEPHOTO JBM)KEHUS, CPEIIHSSA
CKOPOCTh, MTHOBEHHAsI CKOPOCTh, YCKOPEHHE, IEHTPOCTPEMUTENIBHOE YCKOPEHHE.




Pacrnio3HaBaTh B KOHKPETHBIX CUTYallUsX, HAOIIOAATh SIBICHUS: MEXaHUUYECKOE IBUKEHHE, IIOCTYNAaTeIbHOE
IBUKEHHE, PABHOMEPHOE JABM)KEHNE, HEPABHOMEPHOE JIBUJKEHUE, PABHOYCKOPEHHOE IBUIKEHUE, O8UNCEHUE C
YcKopeHuem c60600H020 nadeHus, IBUKEHNE TI0 OKPYKHOCTH € IOCTOSIHHOM CKOPOCTBIO.

Bocnpon3BoauTh sIBJIICHHS: MEXaHUYECKOE IBUKEHHUE, PABHOMEPHOE JBUKEHUE, HEPABHOMEPHOE IBUKECHHUE,
PaBHOYCKOPEHHOE JABMKEHUE, 08UIICEHUE C YCKOPEeHUEM C860000H020 nadeHusl, IBIKEHUE 110 OKPYKHOCTH C
IIOCTOSIHHOM CKOPOCTBIO JUUISl KOHKPETHBIX TEll.

3azaBaTh CUCTEMY OTCUETA JUUIsl ONTMCAHUS IBUKEHUS KOHKPETHOIO TEA.

Pacno3naBath cuTyanuu, B KOTOPBIX TE€JIO0 MOYKHO CUMTATh MATEPUAILHON TOYKOU.

OnuceIBaTh TPACKTOPUH IBHKEHUS TEJI, BOCIPOU3BOINUTD ABM)KCHUE U IIPUBOAUTH IPUMEPHI TEJI, UMEIOIUX
3aIaHHYIO0 TPAEKTOPHIO JBUKECHHUS.

OnpenensaTs B KOHKPETHBIX CUTYAlUsIX 3HAYEHUs CKAIAPHBIX (PU3NYECKUX BEIMYMH: MOMEHTA BPEMEHU,
IIPOMEKYTKA BPEMEHU, KOOPAUHATBL, ITyTH, CPEJHEN CKOPOCTH.

HaxonnuTe MOAYNb M IPOEKIMH BEKTOPHBIX BETUUUH, 8bINOTHANMb OCUCMEUS. YMHONICEHUS HA
4UC0,CII0KECHUS, 6bIYUMAHUA BEKTOPHBIX BEJIUYKH.

OmnpenensaTs B KOHKPETHBIX CUTYALUsIX HalpaBJICHUE, MOAYJIb M IPOEKLUU BEKTOPHBIX (U3NYECKUX BEITMUYUH:
[epEMELICHUS, CKOPOCTH PABHOMEPHOI'O IBHKCHUS, MTHOBEHHOU CKOPOCTH, YCKOPEHUS,
LEHTPOCTPEMHUTENBHOIO YCKOPEHHUSL.

[TpuMeHATH 3HaHUS O ACUCTBUIX C BEKTOPAMHU, MOJIy4YE€HHBIE HAa ypOKax reoMmerpun. Ckuaovieams u
8bIYUMAMb GEKMOPbL NEpeMeeHUli U CKOPOCMmel.

Buisigname ycmoiiuugvie nogmopsiowuecs céa3u Mexicoy 8eIudUHAMU, ONUCLIBAIOWUMU MEXAHUYECKOe
osudicenue.

Hcnonvzoeamsv paznuynvle 91eKmMpOHHbIE PECYPCbl 0N NOCMPOEHUS IKCREPUMEHMATbHBIX 2PAPUKO8 U UX
obpabomku. Ycmanaenusams usuueckuli cmulcll KOIGDuYUeHmos nponoOpYUOHAILHOCU 6 BbIAGIEHHBIX
CBA35X, 8 pe3yIbmame noy4ams Hogble Pu3UiecKue GeIUYUHbL.

Pabomams 6 nape, epynne npu 6binoiHeHUU UCCI€008AMENbCKUX 3A0AHULL.

Oyenugams peanbHOCMb 3HAYEHU NOJYYEHHbIX PUUYECKUX GENUUUH.

Bnaoemw cnocobamu onucanus 08udxcenus. KOOPOUHAMHBIM, 6EKIOPHBLIM.

3anuchIBaTh ypaBHEHUS PABHOMEPHOI'O U PABHOYCKOPEHHOTO MEXaHUYECKOTO ABMKeHUA. COCTaBIIATh
YPaBHEHUsI pABHOMEPHOT'O ¥ PABHOYCKOPEHHOTO IIPSIMOJIMHEMHOTO IBUKEHHS B KOHKPETHBIX CUTYalUsX.
Onpenensars o ypaBHEHUSM IIApaMETPhI IBHKCHUS.

[TpuMeHATH 3HaHUS O IOCTPOCHUU U YTCHUHU TPaPUKOB 3aBUCUMOCTH MEX/y BEJTMUYMHAMH, TIOJTYyYEeHHBIC Ha
ypokax anreOpsl. CTpOUTh TpaduK 3aBUCUMOCTH KOOPAUHATHI MaTEpPUAIbHOW TOUKU OT BPEMEHM JIBUXKEHUSI.
Onpenensts 1o rpaduKy 3aBUCUMOCTH KOOPIUHATHI OT BPEMEHHU XapaKTep MEXaHUYECKOTO IBUKCHHUS,
HA4YaJIbHYI0 KOOPAMHATY, KOOPJUHATY B YKa3aHHBIM MOMEHT BPEMEHU, U3MEHEHHE KOOPINHATHI 32




HEKOTOPBINA MPOMEKYTOK BPEMEHHU, TMTPOCKITUIO CKOPOCTH (/111 paBHOMEPHOTO MPSIMOJIUHEHHOTO JBUKEHUS ).
Omnpenenste 1Mo rpaduKy 3aBUCUMOCTH IPOSKIIUU CKOPOCTH OT BPEMEHHU XapaKTep MEXaHUIECKOTO
JIBWKEHUS, TIPOCKITNI0 HAYaIbHON CKOPOCTH, IPOSKITUIO YCKOPEHHS, K3MEHEHHE KOOpANUHATHL. ONpeacaTh
1o rpaduKy 3aBUCIMOCTH TIPOEKIIUN YCKOPEHHSI OT BPEMEHHU XapaKTep MEXaHUYECKOTO JBUKCHHUS,
W3MEHEHHUE TTPOCKITUU CKOPOCTH 3a ONPEACIEHHBINA TPOMEKYTOK BPEMEHH.

JlaBaTh ompeieneHne MOHITHIA: a0COMIOTHO TBEPAOE TEIO, MOCTYATEILHOE U BPAIIATeIbHOE JBUKCHHS
a0CoMI0THO TBEPAOTO Tena. Pacmo3HaBaTh B KOHKPETHBIX CHTYAIUsX, BOCIPOU3BOAUTH U HAOIOIATh
MOCTYIATEIbHOE U BpAIlaTeIbHOE JBIKEHUS TBEPAOTO Tena. [IpuMeHsaTh Moesb abCoMOTHO TBEPOTO Tena
JUISl OTMCAHMS IBUKEHUS TeJl. BBIYMCIATD 3HaUYCHUS YTIIOBOM U IMHEMHON CKOPOCTEM, YaCTOTHI M IEPHOA
oOpaIieHus: B KOHKPETHBIX CUTYallUsX.

Onpeodensmob napamempul 08udiceHus: Hebechvix mei. Haxooums neobxooumyro 015 0auHbIX pacyémos
ungopmayuro 6 Unmepneme.

Cmpoumb epaguku 3a8uUcumMocmu NPoeKyul U MO0y nepemeujenus, CKopocmu MamepuaibHol moyKu om
gpemenu 0gudicerusi. Cmpoums epapuru 3a6UCUMOCU HYMU U KOOPOUHAMbL MAMEPUATLHOU MOYKU OM
BDEMEHU OBUNCEHUS.

Onpedensamob no epapuxy 3a8ucumMocmu KOOPOUHAMbL OM BPEMEHU XAPAKMep MeXAHULECKO20 OBUNCEHUS,
HA4anbHy0 KOOPOUHAMY, KOOPOUHAMY 6 YKA3AHHbIL MOMEHM 8PeMeHU, U3MeHeHUe KOOPOUHAMbL 3a
HEeKOMOopblill NPOMENHCYMOK 8PeMeHU, NPOEKYU0 CKOpOCmu (0Jis1 PABHOMEPHO20 NPAMOIUHENHO20 OBUNHCEHUSL),
CPEOHIOI0 CKOPOCHb, MOOYIb MAKCUMATbHOU MCHOBEHHOU CKOPOCTIU.

Onpedenams no epapuxy 3a8uUcCuMoCmu NPoeKyuY nepemeujeHuss Om pemMeHi XapaKxmep MexanuiecKko2o
0BUIICEHUSL, NPOEKYUIO CKOPOCMU (0151 PABHOMEPHO20 NPAMOIUHEUHO20 OBUIICEHUSL), USMEHEHUE KOOPOUHAMDL.
Onpedenamo no epapuxy 3a8UcCUMoOCmu NPOEKYUYU CKOPOCMU OM 8peMeHU XapaKmep MexaHuyecko2o
O0BUIICEHUSL, NPOEKYUIO HAYATBLHOU CKOPOCTU, NPOEKYUIO YCKOPEHUsl, NPOEKYUIO nepemMeyeHus, UsMeHeHue
KOOpOUHAmul, NPOUOEHHbII NYyMb.

Onpedensamob no epapuxy 3a8uUcuMoCcmu NPOEeKYUY YCKOPEeHUs Om 8peMeHlU XapaKmep MexaHuyecko2o
08UIICEHUS, USMEHEHUE NPOEKYUU CKOPOCMU, USMeHeHUe MOOYJIsL CKOPOCTU 3a ONPeOeNEHHbLI NPOMENHCYMOK
8peMEHLL.

Paznuyath myTh U epeMeIeHne, MTHOBEHHYIO U CPETHIOK CKOPOCTH.

W3mepsTh 3HaYCHUS TIEpEMEICHHUS, Ty TH, KOOPAWHATHI, BPEMEHH JBIKEHHS, MTHOBEHHON CKOPOCTH,
CpeIHEel CKOPOCTH, YCKOPEHUS, BPEMEHH JABHKCHUS.

PaGoTatp B mape npu BHIIOTHEHUH JIA0OPATOPHBIX pabOT M MPAKTUUECKUX 3aaaHuid. [IpuMeHsTh Moaen
«MaTepualibHAs TOUKA», KPABHOMEPHOE MPSMOJHMHEHHOE JABIKECHHEY, «PAaBHOYCKOPECHHOE IBUKCHUE) IS
OIMCAaHMS IBV)KEHUS PEATbHBIX TEJ U 00BEKTOB, H3Y4aeMBIX B Kypce OMOJIOTHH.




2.2

3aKOHBI JUHAMUKU
HrroTona

JlaBaTb onpeneneHue NOHATUI: HHEPLUs, UHEPTHOCTb, Macca, CUJIa, paBHOJACHCTBYIOIIAs CUJIa,
MHEPLHAIbHASA CUCTEMA OTCUETA, HEMHEPLUAIIbHAS CUCTEMA OTCYETA, TCOLEHTPUYECKas U
TeJIMOLEHTPUYECKAst CUCTEMBI OTCUETA.

Pacnio3HaBath, HaOMOJaTh sABJIEHNUE MHEPLMHU. [IpUBOIUTE IPUMEpPBI €T0 MPOSBIECHUS B KOHKPETHBIX
CUTYaLUsX.

OOBACHATH MEXaHUYECKUE SIBICHUS B MHEPLMAIbHBIX M HEMHEPIUAIBHBIX CUCTEMAX OTCUETa. BpIaensaTs
NEeMCTBUS TEJ APYT HA Apyra U XapakTepu30BaTh UX CiIaMU. [ [pUMeHATh 3HaHUs O NEHCTBUAX HAJ
BEKTOpaMH, [TOJyYEHHbIE HA YpoKax reomeTpun. OnpenensiT paBHOACHCTBYIOILYIO CUITY ABYX U OoJiee CHIL
Onpeoensimo pagHooeticmgeyiowyto CUiy 9KCHepuUMeHmanbHo.

dopmyIUpOBaTh NEPBBINA, BTOPOM U TpeTU 3aKOHBI HbIOTOHA, YCIOBUS MX MPUMEHUMOCTH.

Buviasname ycmotiuuebie nogmopsiowuecs ces3u Mexcoy yCKopeHuem meia u 0etcmayowel Ha He2o CUNO.
Yemanasnusamo gpuzuueckuii cmulen Kodphuyuenma nponopyuoHaIbHOCMU 8 GbIAGIEHHOU C653U (8eNUYUHA,
obpamnas macce mena).

Ycemanasnusams mpemuii 3axon Horomona skcnepumenmanbHo.

IIpuMeHATH nEepBbIN, BTOPON U TPETUM 3aKOHBI HbIOTOHA IIPU pELICHUU PACUETHBIX U IKCNEPUMEHMATbHBIX
3a0au.

Ob60cH06b16aMb 803MOINCHOCHb NPUMEHEHUS 8MOPO20 U Mpembe2o 3aKoHo06 Hviomona 6 ceoyenmpuueckotl
cucmeme omcuéma. Haxooums 6 dononnumensrou aumepamype u Unmepueme ungopmayuio,
nOOMBEPHCOAOWYIO 8PALYeHUE FeMIlL.

DopMyIMpOBaTh NPUHLKI OTHOCUTEIBLHOCTH ["anmues.
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CuJiel B MEXAHUKE

IlepeunciiaATs BUABI B3aUMOACUCTBUS TEI U BUBI CUJI B MEXAHUKE.

JlaBaTh onpeneneHue MOHIATHI: CHJIa TSYKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUS, BEC, HEBECOMOCTb, nepecpysKa,
nepeas KOCMUYecKkas CKopocme.

DopMyIMpPOBaTh 3aKOH BCEMUPHOIO TATOTEHUS U YCIOBUS €r0 IPUMEHUMOCTH.

Haxonuts B nononnuTensHoOU nutepatype u Marepaere nundopmanuio 06 oTkpbITid HpI0TOHOM 3aKOHA
BCEMHPHOTO TATOTEHUS, a MaKice UHPOPpMayuio, NO3E0NAIOWYIO PACKPLIMb JTO2UKY HAYYHO20 NOZHAHUS NPU
OMKPLIMUU 3AKOHA 6CEMUPHO20 MALOMEHUS.

IIpMeHATh 3aKOH BCEMUPHOTO TATOTECHUS IIPH PEILIEHUN KOHKPETHBIX 3a/1a4.

Hmemwb npedcmasnenue 06 unepmuoul macce u cpasumayOHHOU Macce: Ha3vlamy UX paziuyus u cXo00Cmeo.
PaccunThIBaTh CHITY TS)KECTH B KOHKPETHBIX CUTYALUAX. Boluuciams cumy msaxicecmu u yCKopeHue
€80000H020 nadeHus Ha Opy2ux naanemax. Beiuuciame yckopenue c60600H020 nadeHus Ha pasiuiHbIX
wupomax. Haxooumw 6 dononnumenvrou tumepamype u Humepneme ungopmayuio o napamempax nianem




u Opyeux Hebecnvlx mei. Paccuumsieams nepgyio Kocmuueckyro ckopocmo. Mcnonbzoeams 3aK0oHbl MEXAHUKU
0151 00BACHEHUST OBUNCEHUSL HeDECHbIX Meil.

BbImcisaTh Bec Tel B KOHKPETHBIX CUTyanusx. Ha3pIBaTh CXOJCTBO M Pa3IMYUs Beca M CHIIBI TSHKCCTH.
Pacrnio3HaBaTh ¥ BOCIPOU3BOAMTE COCTOSIHUS TEJI, TPU KOTOPBIX BEC TEJIa PABCH CHUIIC TSHKECTH, OOJIBIIE UITH
MeHbIe e€. OnMCHIBaTh U BOCIIPOU3BOINUTH COCTOSTHUE HEBECOMOCTH TEIa.

Onpeodensmo nepecpy3ky meia npu pewtenuu 3a0ad. Haxooums 6 dononrnumenvrou iumepamype u
Humepneme ungopmayuio 0 1usHUU HEBECOMOCMU U NEPeSPY3KU HA OPeaHU3M 4enosekd. [ OTOBUTH
MPE3CHTAIMH U COOOIICHHUS O TIOBEJICHUU TEJI B YCJIIOBUSIX HEBECOMOCTH, O MOJIETaX YeI0BEKa B KOCMOC, O
JTOCTHKCHHSX HAIICH CTPAHBI B MOJATOTOBKE KOCMOHABTOB K MOJIETAM B YCIIOBUSX HEBECOMOCTH.
Pacrnio3HaBaTh, BOCIIPOM3BOIUTH U HAOIIOIATh pa3indHbie BUbI Aeopmariuu Tein. @opMyaTupoBaTh 3aKOH
I'yka, rpaHuIlbl €ro0 IPUMEHUMOCTH. BBIYHCIIATE U H3MEPSTH CHIIY YIIPYTOCTH, KECTKOCTh

MPYXKUHBIL, HCECMKOCHb cucmembl npyicut. Mcciedosams 3a8ucumocms Cuivl ynpy2ocmu om oeghopmayui,
BbINONHAMb IKCNEPUMEHMATbHYI0 NPosepKy 3akona I yka. Paco3HaBaTh, BOCIPOU3BOANTD, HAOI0IaTh
SIBJICHHSI CYXOTI'0 TPEHUS TOKOSI, CKOJIbKCHHUSI, KAUCHUSI, SIBJIICHUE COMTPOTHBIICHUS MPH IBUKCHUU Teja B
KHUJIKOCTH WK Ta3e. M3mMepsaTh u n300paxarh rpauuecKy CHUITBI TPEHUS TIOKOSI, CKOJIBKCHUS, KAUCHHUS,
KHJIKOTO TPCHHUSI B KOHKPETHBIX CUTYyalusX. Mcrnonp30Barh GOpMyy AJisi BBIYHCICHHS CHIIBI TPCHUS
CKOJIB)KCHUS TIPH PEIICHUU 3a7a4. Bolsasisimeb d3KCNePpUMEHMATbHO 8eTUYUNbL, ON KOMOPBIX 3A8UCUM CUIA
MPEHUST CKOTbIHCEHUSL.

W3MepsTh CUITy TSAXKECTH, CUITY YIPYTOCTH, BEC TeJia, CHIY TPEHHUSI, yUTMHEHUE MPYXKUHbL. OTnpeaesTs ¢
MTOMOIIBI0 KOCBEHHBIX U3MEPECHUN HKECTKOCTD MPYKUHBI, KOIPPHUITUSCHT TPCHHUS CKOJTBKCHHUS.

PaboTathb B mape npu BHIIIOJHEHUU MPAKTUUECKUX 33 JaHUM.

HaxoauTh B TONOJHUTEIBHOM TUTepaType u IHTepHeTe HH(OPMAIIHIO O BKJIa/Ie Pa3HbIX YIEHBIX B PA3BUTHE
MEXaHUKHU. [ 'OTOBHUTH MPE3CHTAIIMN U COOOIIECHHS 110 U3YUYCHHBIM TEMaM.

[TpuMeHsITh 3aKOHBI JMHAMUKH JIJIS ONTMCAHUS JBWDKCHUS PEATBHBIX TEll.

24

3aKOH COXpaHEHHUS B
MEXaHUKe

JlaBaTh onpeieneHue MOHITHIi: UMITYyJIbC MaTepPUaTbHOM TOUKH, UMITYJIBC CHIIbI, UMITYJIbC CUCTEMBI Tell,
3aMKHYTasl CUCTEMA TEJ, PEAKTUBHOE JBUKECHUE, PEaKmMueHas Cuid.

Pacnio3naBatk, BOCIIpOU3BOIUTE, HAOIIOAATH YIPYTHUE U HEYNIPYTHe CTOJIKHOBEHHUS TEN, PEAKTUBHOE
JBUYKEHUE.

HaxoauTh B KOHKpETHOI cUTyalluy 3HaUY€HUSI UMITYJIbCa MaTEPUAIbHON TOUKU U UMITYJIbCA CUJIBI.
DopMyIHpPOBATH 3aKOH COXPAHEHUS UMITYJIbCA, TPAHULIBI €T0 TPUMEHUMOCTH.

CocTaBnaTh ypaBHEHUs, ONUCHIBAIONINE 3aKOH COXPAaHEHUS UMITyJIbca B KOHKPETHOM cutyauuu. Haxoaurs,
WCIIOJIb3Ysl COCTABICHHOE YPABHEHUE, HEU3BECTHBIC BEIIMUNHBI.

Co3znaBaTh CUTYAaIlMH, B KOTOPBIX MPOSBIISETCS 3aKOH COXPAaHEHUsI UMITYJIbCa.




Haxonuth B nonosHuTensHOM nuteparype u MaTepuere nndopmaruo mo 3aganHoi teme. [ 0TOBUTh
MIPE3CHTAIMH U COOOIICHUS TI0 U3yYEHHBIM TeMaM (BO3MOXKHBIE TEMbI IIPECTABIICHbI B YUEOHUKE).
['oToBUTH Mpe3eHTaluu U COOOIIEHHS O MOJIETaX YeJIOBeKa B KOCMOC, O JOCTHKEHHSIX HaIlIel CTpaHbI B
OCBOCHHH KOCMUYECKOTO MTPOCTPAHCTBA.

PaGotate B mape wiu rpymnme npu BHIMOTHEHUN MTPAKTUUECKUX 3aJaHHH.

I[aBaTI: OIPCACIICHUC MOHATHH: pa60Ta CHJIbI, MOIITHOCTH, KHHCTUYCCKAs SHCPIrusl, MOTCHIUAJIbHAA SHCPIrUs,
MOJIHAs MEXaHWYEeCKas YIHEPrHsl, U30JUPOBaHHAs CHCTEMa, KOHCEpBAaTUBHAS CUJIA.

BbIunciaTe B KOHKPETHON CUTyalluu 3HaUCHHs (PU3MUECKUX BEIUYHH: PaOOThI CHIIbI, PA0OTHI CHIIBI TSKECTH,
paboThI CUIIBI YIIPYTOCTH, paOOThI CUJIBI TPEHUSI, MOIIIHOCTH, KHHETUYECKOW SHEPTUH, U3MEHEHUS
KHHETUYECKOU OHCpPIHUu, HOTCHHH&HBHOP’I OHCPIUU TCJI B I'PABUTALIMOHHOM IIOJIC, HOTCHL[I/IaJIBHOI\/‘I SHCPrun
ynpyro neopMupoOBaHHOTO TeJia, TOJTHOW MEXaHUYECKON YHEPTHH.

CocTaBisTh ypaBHEHHUS, CBS3bIBAIONINE paOOTY CHUIIBI, IEHCTBYIOIIEH Ha TEJIO B KOHKPETHOH CUTYaIuH, ¢
M3MEHEHHEM KHHETH4YecKol sHepruu tena. HaxonuTs, UCTIoNb3ys COCTaBIIEHHOE YpaBHEHHE, HEU3BECTHBIE
BCIIMYNHBI.

DopMyIMpoBaTh 3aKOH COXPAHEHHUS MOJIHOM MEXaHMYECKOW YHEPTUH, Ha3bIBaTh TPAHUIIBI €TI0
MIPUMEHHUMOCTH.

CocTaBisiTh ypaBHEHUS, OMUCHIBAIOIINE 3aKOH COXPAHEHUS MTOJTHON MEXaHUYECKON YHEPTUH, B KOHKPETHOU
CUTyalluHu. HaXOIII/ITI:, HCIIOJIb3YA COCTABJICHHOC YPABHCHHUC, HCU3BCCTHLIC BCIIMYUHEBIL.

Co3znaBaTh CUTYalH, B KOTOPBIX MIPOSBIISAETCS 3aKOH COXPAHEHUS NIOJHON MEXaHUUECKON SHEPTUH.
BhBINOMHATE 3KCNIEPUMEHTAIBHYIO TPOBEPKY 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPruu. BrInonHaATh
KOCBCHHLIC U3MCPCHUA UMITYJIbCA TCJIa, MeXaHUYeCKOU OHCPIruu TClia, pa6OTBI CHJIbI TPCHUS.

PaGotats B mape, rpyriie mpy BBITOJHEHUU MPAKTUYECKUX 3aJaHUH.

HpI/IMeHSITI: 3aKOHBI COXPAaHCHUS UMITYJIbCA U MEXaHUYECKOHU OHCPIUU OJId OMUCAHUA ABUXKCHUSA PCATIbHBIX
TeNl.

2.5

Cratuka

JlaBath onpeiesieHre MOHATHI: paBHOBECUE, YCTOMYMBOE PaBHOBECUE, HEYCTONYMBOE PAaBHOBECHE,
6€3pa3JII/I‘IHOe PaBHOBCCHUC, IIJICYO CUJIbI, MOMCHT CHJIBL.

HaxoauTh B KOHKPETHOI cUTyalluy 3HAUYEHUS TUIeya CUITbl, MOMEHTA CHUJIBI.

Ilepeuncnsarh ycioBus paBHOBECHS MaTEpUaIbHOW TOUKH U TBEpROTO Tena. CoCcTaBiATh ypaBHEHMUS,
OIMCHIBAIOLINE YCIOBUSI PAaBHOBECHS, B KOHKPETHBIX cUTyanusx. OnpenensTb, UCIOIb3Ysl COCTaBICHHOE
YpaBHCHHUEC, HCU3BCCTHLIC BCIIMYNHBIL.

Pacnio3znaBath, BOCIpOU3BOIUTH U HAOIIOAATh Pa3IMyuHbIe BUJIbI pABHOBECHS TEII.

W3MepsTh crily ¢ TOMOIIBIO PY>KUHHOTO IWHAMOMETpA U U(PPOBOTO JaTYHKA CUIIBI, U3MEPSTh IJIEHYO CHIIBL.
PaGotate B nape, rpyrniie npy BBITOJHEHUU NPAKTUYECKUX 3aJaHUH.




Haxonute B nomomHNUTEN HOM MUTEpaType 1 VIHTepHEeTe MHPOPMAIMIO O 3HAYCHUN CTaTHKH B
CTPOUTENLCTBE, TEXHUKE, ObITY, 00BsICHEHNE (OPMBI U pa3MepoB 00BEKTOB MPUPOBL. [ 0OTOBUTH
NPE3EHTAINH U COOOLICHUS, 8bINOIHAMb UCCIe008ameNbCKUe pabomyl TIO 3aJaHHBIM TEMaM.
PaboTath B nape npu BHIIOJIHEHUH JIAOOPATOPHON pabOTHI

2.6 | OcHOBEI 2 JlaBaTh onpeaeeHre MOHATHI: HEC)KUMaeMast )KUIKOCTh, PABHOBECHE KUIKOCTH U rasa, THIPOCTaTUYECKOE
TUAPOMEXaHUKH TaBJICHUE, JIAMUHAPHOe medeHue, mypoOyieHmuoe mevenue. Pacnoznasams, 60cnpouze00ums u Haba00ams
JlamMuHapHoe u mypoyieHmHoe meyeHue HCUOKOCmu.
Haxonutb B KOHKPETHOM CUTYyalluy 3HAUECHUS JABJICHUS B TIOKOSIICICS )KUIKOCTH WK Ta3e.
®dopmynuposath 3akoH [lackans. [Ipumensats 3akon [Tackanst 11t 0OBSICHEHHS THIPOCTATHYECKOTO
napayiokca, isi OObSICHEHHS IPUHIINITA JEHCTBUS TUAPABIUIECKOTO MIPecca U BEIYMCIICHUS TapaMeTPOB
rpecca.
®opMynupoBath 3aKk0H Apxumenaa. [IpuMeHaTs 3akoH Apxumenaa Juisl peieHus 3aaad. PaccuuTeiBaTh
IJIOTHOCTH T€JIa MO €ro MOBEACHUIO B )KUAKOCTH. OnpenensiTh BO3MOXHOCTb TUIABAHUS TeA.
Cocmasnamse ypasnuenue bepuynnu ¢ konkpemuwvix cumyayusix. Onpeodenimos, UCNOIb3YS COCMABNIEHHOe
ypaeHeHue, Heu38ecmHbvle BeTUYUHDbL.
IIpusooums npumepul, urtrocmpupyrouue gvlnoaHenue ypasuenus bepuyinu. [lpumensamo ypaenenue
Bepuynnu ons onucanus 0susiceHus HcuOKoCmuy 8 pacmeHusx U HCUBbIX OPSAHUIMAX.
Haxooums 6 0ononnumensrotl aumepamype u Mnmepnueme ungopmayuro 06 ucnonib308aHuu ypagHeHus.
bepuynnu 6 mexuuxe u bvimy.
[Togsenenue utorop | 1 OnuceiBaTh MEXaHMUYECKYIO KapTHHY MUpa. [lepeunciste 00beKThI, MOJCIH, SIBICHUS, (PU3HUECKUe
M3Yy4YEHUS] TEMBI BEJIMUUHBI, 3aKOHBI, HAy4YHbIE ()aKThl, CPE/ICTBA ONHMCAHHUS, pacCCMaTPUBAEMbIe B KJIACCHUECKON MEXaHUKeE.
«MexaHuka» @opmMynupoBaTh MPSIMYIO U OOPAaTHYIO 331a4l MEXaHUKU. YKa3bIBaTh T'PAHULIBI TPUMEHUMOCTH MOJIENIEH U
3aKOHOB KJIACCUYECKON MexaHUKU. Ha3bIBaTh mprMephl HCIOIB30BaHUS MOJIENIEH U 3aKOHOB MEXAHUKH IS
OMMCAHUs JBUKEHUS PEATbHBIX TEI.
3. MonekynapHas 17
¢buzuka u
TEPMOJANHAMUKA
3.1 | OcHOBHI 2 JlaBaTh onpenelIeHUE MOHATHIA: TEIIOBBIE SBJICHUS, MAKPOCKOIIMUYECKHUE TEJIA, TEIJIOBOE JBHKECHUE,
MOJIEKYJIIPHO- OpoyHOBCKO€ BIKeHHUE, U (Py3rs, OTHOCUTENIbHAS MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJISIpHA
KHUHETUYECKOMN Macca, MOJIEKyJia, Macca MOJIEKYJIbI, CKOPOCTb JBUXKEHUS MOJIEKYJIbI, CPEJIHSISI KUHETUYECKAasi SHEPrust

teopun (MKT)

MOJIEKYJIbl, CUJIbl B3aUMOJICHCTBHS MOJIEKYJI, NACATbHBIN a3, MUKPOCKOIIMYECKUE TapaMeTphl,
MaKpOCKOIIMYECKHE MTapaMeTphl, JaBJICHUE Ta3a, abCOMOTHAs TeMIepaTypa, TermioBoe papHoBecue, MKT.
[lepeuncasiTe MUKPOCKOIIMYECKUE U MAKPOCKOMUYECKHE TapaMeTphl rasa.




[Tepeuncnsars ocHoBHBIE TTONTOkeHUsT MKT, mpuBOaUTE IpUMEPHI, pe3yabTaThl HAOIIOICHUH M OMUCHIBATH
SKCIEPUMEHTHI, JOKA3bIBAIOIINE UX CIPABEAJIUBOCTbD.

Pacrio3naBaTh U ONUCKHIBATH SBJICHUS: TEIUIOBOE JIBUKEHHE, OPOYHOBCKOE ABMXKEHUE, TUPPy3Hsl.
BocnpousBoauTh i 0OBSICHATH OMBITHI, AEMOHCTPUPYIONINE 3aBUCUMOCTh CKOPOCTU TGP PY3UHU OT
TEMIIEpaTyphbl U arperaTHOro coctosiHus Beuiectsa. Habmonare auddys3uio B )KUIKOCTAX U ra3ax.
Hcnonb30Bath MogyyeHHbIE HA YPOKaX XUMHUHM YMEHHUS ONPEACIIATh 3HAUCHHS] OTHOCUTEILHON MOJIEKYIISIPHOU
MAacchl, MOJIIPHON MaccChl, KOJIMYECTBA BEIIECTBA, MAaCChl MOJIEKYJIbI, POPMYIHPOBATh GU3UUECKUN CMBICIT
MOCTOSIHHOM ABOTajpo.

Onucwvisams Memoobvl onpeoeneHus pazmepos MOoJeKy, CKOPOCmU MOJIEKYIL.

OueHuBaTh pa3mMep MOJEKYIIbIL.

OOBICHATH OCHOBHBIC CBOMCTBA arperaTHhIX COCTOSIHUM BemecTBa Ha ocHoBe MKT.

Cosz0asamv KomnvrOmepHvie MOOeiU MeNni08020 OBUNCEHUS, OPOYHOBCKO20 0BUNCEHUsL, A6leHUs Oudhy3uu 6
MBEPObIX, HCUOKUX U 2a3000pa3Hblx menax, onvima lleppena.

OnuceiBaTh MOJIEIH «UACANBHBIN Ta3y», onpedensims paHuybl eé NPUMEeHUMOCHU.

CocraBisate ocHOBHOE ypaBHeHHe MKT nieanbHOro raza B KOHKpETHON cuTyauuu. OnpeaensTh, UCIOIb3Ys
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIC BEIIMYUHBI.

CocTaBisiTh ypaBHEHUE, CBSI3bIBAIOIIEE IABICHUE UICAIBHOTO T'a3a CO CPEHEN KHUHETUYECKOW SHEprUe
MOJIEKYJI, B KOHKPETHOU cutyaruu. Onpenenstb, UCIONb3Ysl COCTABICHHOE YPABHEHUE, HEU3BECTHBIC
BEJINYUHBI.

OmnuceiBath criocoObl M3MepeHus Temneparypbl. CpaBHUBaTH 1IKaiasl KenbBuHa u [enbcust.

CocTaBnaTh ypaBHEHHUE, CBS3bIBAIOIIEEe A0COMOTHYIO TEMIIEPATypPy UACATHHOTO Ta3a O CpeaHei
KUHETHYECKON SHEPrUel MOJIEKYJ, B KOHKPETHOU cuTyanuu. OnpenensiTh, HCIO0JIb3ysl COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIC BEIMYUHBI.

CocTaBnsTh ypaBHEHHUE, CBA3BIBAIOIIEE JABICHUE UACATHHOTO ra3a ¢ a0COIIFOTHOW TeMIepaTypou, B
KOHKpPETHOU cutyaruu. Onpenensith, UCIONb3Ysl COCTABICEHHOE YPaBHEHUE, HEU3BECTHBIE BEIMYUHBI.
W3mepsaTs TemnepaTypy KUAKOCTH, Ta3a )KUIKOCTHBIMU M IU(PPOBBIMU TepMoMeTpaMu. PaboTaTh B mape,
TPYyIIE P BHINOJHEHUN MTPAKTUYECKUX 3a/IaHUM.

Haxonutk B jonosHuTtenbHOM tuteparype 1 UHTepHETE CBEIEHUS 110 UCTOPUU PA3BUTHSI aTOMUCTUYECKOMN
TEOPHUH CTPOEHUS BEILIECTBA.

3.2

YpaBHeHuUE
COCTOSIHMS Ta3a

CocTaBnaTh ypaBHEHUE COCTOSIHUS MI€aJIbHOTO ra3a U ypaBHeHHe MenpaeneeBa-Kianelipona B KOHKpETHOM
CUTyallUU. BBIYMCIATH, UCTIONB3YS COCTABIEHHOE YPABHEHUE, HEU3BECTHBIC BEJTMUUHBI.
PacriozHaBaTh 1 OIMCHIBaTh U30NIPOLIECCH B UIEAIBHOM T'as3e.




IIpocno3zuposams ocobeHHoCmuU NPOMEKAHUsL U3ONPOYECCO8 8 UOAIbHOM 2a3€ HA OCHO8€ YPABHEHUL
cocmoanus uoeanvrhoeo eaza u Menoeneesa-Knanetipona. Obocnogvlieams u omcmaugams c6ou
NpeonoIoONCeHUsL.

@opMyIMpOBaTh Ta30BbIE 3aKOHBI U ONPEAEIATh IPAHUIIBI UX MTPUMEHUMOCTH. COCTaBIATh ypaBHEHUS IS UX
onucaHus. BeIYHCIIATH, HCTIONB3YSl COCTABIEHHOE YPAaBHEHNE, HEU3BECTHBIE BEIIMUNHBI.

[IpencraBnsaTh B Buje rpadukoB HU30XOPHBIHM, N300apHBII U U30TEPMHUUYECKH mporiecchl. OnpeaensTh o
rpadukam xapakTep Imporecca U MakporapaMeTphl HJ1ealbHOrO rasa.

Hccneoosams sKkcnepumeHmanbHO 3a8UCUMOCIU MeHCOY MAKPONapamempamu npu U30npoyeccax 6 2ase.
W3mepsaTh AaBiieHne BO3AyXa MAHOMETPaMHU U IIU(PPOBBIMH TaTYMKAMU JIaBJICHUS Ta3a, TEMIEpaTypy

rasa — )KMJIKOCTHBIMH TEPMOMETPaMH U HU(PPOBBIMU TEMIIEPATyPHBIMHU TaTYNKaMH, 00BEM raza — ¢
MTOMOIIIBIO CHITb(OHA.

PaGotats B mape, rpyriie mpy BITOJHEHUU MPAKTUYECKUX 3aJaHUH.

Haxonuts B nuteparype u MHTEepHETE HHPOPMAIIHIO 10 3aJaHHOH TeMe.

['oTOBUTH Mpe3eHTAIIMHN ¥ COOOIIECHUS TI0 U3YYEHHBIM TeMaM (BO3MOXKHBIC TEMBI TIPEJICTABIICHBI B yUeOHHUKE).
IIpuMeHsITh MOZEINb UACATBHOTO rasa il ONMCAHUS TOBEACHHS PEAJIbHBIX I'a30B.
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B3anMurie
IpEBpAIECHUS
JKUIIKOCTH U rasa

JlaBaTh onpeneneHue MOHIATHI: UcTlapeHne, KOHAeHCallks, KUIIeHHne, TMHAMUYeCKOe PaBHOBECHE,
HACBILLEHHBIN NIap, HEHACBILICHHBIN AP, KPUMUYECKAs memMnepamypa, memnepamypa Kuneuus, aoconommas
BIANCHOCb 8030YXA, NAPYUATILHOE 0ABJleHlUe, OMHOCUMENbHAA BIIANCHOCTb 8030YXd, MOYKA POCHL.
Pacrio3naBath, BOCIPOU3BOIUTE, HAOIIOAATH SIBIICHUS: UCTIAPEHUE, KOH/ICHCAIVSI, KUTICHHE.

Onucwvisams ceoticmea Hacvlujenno2o napa. Co30asams KOMNbIOMEPHbIE MOOENU OUHAMUYLECKO20
pasHogecus.

Hszmepamo enasxicHocms 6030yxa ¢ NOMOWwbio 2uzpomempa u ncuxpomempa. Onucvl8ams yCmpoucmeo
euepomempa u ncuxpomempa. Onpeoensims OMHOCUMENLHYIO BLANCHOCHb NO NCUXPOMEMPUiecKou maobauye.
Onpeodenamob abCONIOMHYIO 8IANCHOCHb 8030VXd, NAPYUATLHOE 0d8NIeHUe, OMHOCUMENLHYIO GIANCHOCb
6030YXa, MOUYKY POCbl 8 KOHKPEMHbIX CUMYAYUSX.

Haxooums 6 numepamype u Hnmepneme unghopmayuio, 20mosums npe3eHmayuu 4 coooujeHuss 0 IUuaHuu
BIANCHOCMU 8030YXA HA NPOYECCHL HCUZHEOEAMENbHOCIU YeTI08eKd.

3.4

Kunkoctu u TBep/ibie
Tena

Hepe‘H/ICHHTB CBOﬁCTBa KUIKOCTHU U O6’b$ICH$ITI> nX C IIOMOIIIBXO MOACIN CTpOGHI/DI KUIKOCTH, COS,Z[EIHHOI\/’I Ha
ocaHoBe MKT.

JlaBaTh orpe/iesieHue MOHIATUI: CHJIa TIOBEPXHOCTHOTO HATSKEHHUs, KO3 (HUIIUEHT TOBEPXHOCTHOTO
HATSDKEHUS, NOBEPXHOCMHAS IHEPSUSL.

PaCHO3HaBaTB 158 BOCHpOI/ISBOI[I/ITB HpI/IMepI:I HpOHBJIeHI/IH I[GI>'ICTBI/I$I CHUJIbI HOBerHOCTHOFO HATSXKCHUS.




Onpedensamy cuny n08epxXHOCMHO20 HAMANCEHUS, KOIDPUYUEHM NOBEPXHOCTHO20 HAMSANCEHUS,
NOBEPXHOCIMHYIO IHEPSUIO HCUOKOCTNU 8 KOHKPEMHBIX CUMY AYUSIX.

Pasnuuams cmavusarowue u He cmavusaroujue NOBEPXHOCHb HCUOKOCHIU.

ObvscHAMb NPUYUHY OB8UNCEHUSA HCUOKOCMU NO KANWLIAPHLIM MPYOKAM.

Paccuumvieamo evicomy noousmus (onyckanus) HHCUoKocmu no Kanuuispy.

Jasams onpedenenue nonAmul: Kpucmaiiuyeckoe meno, amoppuoe meno, AHU30Mponusi.

HaseiBaTh cxo/cTBa M pa3nudus TBEPIBIX TEN, aMOP(HBIX Tell, JKUAKHX KPUCTAILIOB.

[TepeuncasTb cBOWCTBA TBEPABIX TEII U OOBACHAMb UX C NOMOUBLIO MOOETU CMpoeHUs. /leMoHcmpuposams
0COOEHHOCU CIMPOEHUST KPUCTIATLIUYECKUX U AMOPDHBIX MEEPObIX Mel, UCHONb3YS 00BEMHBLE MOOETU
Kpucmannos. IIpusooums npumepvl nPoyeccos, NOOMEEPHCOAIOWUX CXOOCEO U PA3IUYUSL CEBOUCNE
KPUCMATUYECKUX U AMOPPHBIX MEEPOLIX Meil.

Haxooume ¢ Hnmepneme u 00noanumenbHou iumepamype c8e0eHusi 0 COUCMBax U npuMeHeHuu
KPUCMANTUYECKUX U AMOPOHBIX MAMEPUATOS.

T'omosums npezenmayuu u cOOOWEHUsL NO UZYUEHHBIM MEMAM (B03MONACHbIE MeMbl NPEOCMABIEHbl 8
yueoHuxe).

JlaBaTh OIpe/esieHUe MOHITHI: TePMOJUHAMUYECKas CUCTEMa, N30 IMPOBAHHAS TEPMOAMHAMUYCCKAs
crcTeMa, PABHOBECHOE COCTOSTHUE, TEPMOIMHAMHYECKHHA MPOIECC, BHYTPEHHSISI SJHEPTUSl, BHYTPEHHSISI
SHEPrus UACATBHOIO rasa, TeII0EMKOCTh, KOJMYECTBO TEIUIOTHI, YACIbHAs TEIUIOTA TUIABJICHUS, YACIbHAsI
TEIUIOTa MapooOpa3oBaHus, yAeIbHas TEIIOTa CTOPAHUS TOILUINBA, pabd0Ta B TEPMOJUHAMHUKE, A0UAOAMHbILL
npoyecc, OOpaTUMBIH MPOIIECC, HEOOPATUMBIH MPOIIECC, HArpeBaTelb, XOJIOAUIBHHK, padouee Teo, TeIIOBOU
nsurarelb, KI1JI TemioBoro nBurarens.

Pacrnio3HaBaTh TEPMOAMHAMUYECKYIO CHCTEMY, XapaKTEPH30BaTh €€ COCTOSTHUE H MPOIIECCHI N3MEHEHHUSI
COCTOSIHUSI.

IIpusodums npumepvl MepmMoOUHAMUYECKUX CUCTEM U3 KYPCA ODUOIO2UU, XAPAKMEPUZ08AMb UX, ONUCHIBATb
U3MEHEeHUsL COCTNOSHUIL.

OnwuceIBaTh CIOCOOBI M3MEHEHHSI COCTOSTHUS TEPMOJMHAMUYECKON CHCTEMBI ITyTEM COBEPILICHUS
MEXaHUYECKO# pabOThI M IIPH TEIUIONEpeIaye.

CocTaBisTh ypaBHEHHE TEIIOBOTO OayiaHca B KOHKPETHOU CUTYaIMH. BBIYUCIIATE, HCMIOIB3Ys COCTABICHHOE
ypaBHEHHE, HCM3BECTHBIC BEJIMYMHBI.

3.5

OCHOBBI
TEPMOTUHAMUKHU

ﬂaBaTL OIPCACIICHUC MOHATHH: TCPMOAHAMUYICCKAA CUCTCMA, U30JIMPOBAHHAA TCPMOJUHAMUYICCKAA
crcTeMa, PABHOBECHOE COCTOSTHUE, TEPMOIMHAMHYECKHHA MPOIeCC, BHYTPEHHSISI SJHEPT S, BHYTPEHHSISI
OHEPIrusa UACAJILHOTO rasa, TGHHOéMKOCTB, KOJIMYCCTBO TCIJIOTHI, YACIIbHAA TCIJIOTA IJIaBJICHUA, YACIIbHAA
TEII0Ta MapooOpa3oBaHusl, yAeIbHAS TEIUIOTA CTOPaHUs TOIUIMBA, padoTa B TEPMOAMHAMUKE, A0UaOaAmHblil




npoyecc, 00paTUMBIii Mpoliecc, HeOOPaTUMBIiL Mpoliece, HarpeBaTellb, XOJIOAMIBHUK, pabodee Teso, TeII0BON
nBurarelb, KI1JI TemioBoro nBurarens.

PacrioznaBaTh TEpMOAMHAMUYECKYIO CUCTEMY, XapaKTepHU30BaTh €€ COCTOSIHUE U MTPOLECChl U3MEHEHUS
COCTOSIHHUSI.

IIpusooums npumepvl mepmoOUHAMUYECKUX CUCEM U3 KYpca OUONI02UlL, XApaKmMepu3o8ams ux, ONUCbI8AmMb
U3MEHEHUs. COCMOAHUU.

OnuceiBaTh CrIOCOOBI U3MEHEHUS! COCTOSIHUS TEPMOJIUHAMUYECKON CUCTEMBI TyTEM COBEPIIICHHS
MEXaHHYECKOH pa0doThI U MPH TeIIonepeaaye.

CocTaBnaTh ypaBHEHHE TEIIOBOr0 OanaHca B KOHKPETHOW CUTyalluu. BBIUUCIISTH, HCIIONB3YS COCTABIEHHOE
ypaBHEHHE, HEM3BECTHBIC BETMYUHEI.

Pacnosnasame gpazosvie nepexoovt nepsoco pooa u cocmasisime ypasueHus 0s (hazo8vix nepexoos.
Buruucnams, ucnonvsysa cocmasnennvle ypagHeHus, Heu38eCmHule GeIu4UHbl.

OnpenensTh 3HaU€HUsI BHYTPEHHEH HEPTUU UACaIbHOr0 raza, i3MEeHEeHNE BHYTPEHHENH SHEPTUH UJ1€aTbHOTIO
rasza, paboThl UJCALHOTO Ta3a, paboThl HA/l UCATbHBIM ra30M, KOJTUYECTBA TEIUIOTHI B KOHKPETHBIX
cutyanusax. OnpeaensaTs 3HadeHne paboThl UACATHLHOTO raza Mo rpa@uKy 3aBUCUMOCTH JaBlIeHUsI 0T 00bEMaA
pu n300apHOM TIpolecce.

Onucvisams ceomempudecKuti CMvlci pabomsl U paccyumvléams e€ 3HaueHue no 2papuxy 3a6UcCUMocmu
0asnenus uoeanbHo20 2aza om oovéma.

DopMyIUpPOBATH NEPBBIM 3aKOH TEPMOJIUHAMUKH.

CocTaBnaTh ypaBHEHUE, ONKCHIBAIOIIEE MTEPBBIN 3aKOH TEPMOAMHAMUKY, B KOHKPETHBIX CUTYAIUSIX TS
M30IPOIIECCOB B UACAIBHOM ra3ze. BoIYUCIATh, UCIIOJIb3YsI COCTABIIEHHOE YPABHEHHE, HEU3BECTHbBIC
BEJIMYUHBI.

Paznuuath oOpaTtumbie U HeoOpaTuMebIe npouecchl. [loaTBepkIaTh MpUMepaMu HEOOPATUMOCThH TEILIIOBBIX
MIPOLIECCOB.

Dopmynuposams 6MoOpoU 3aKOH MEPMOOUHAMUKYU, HAZLIBAMb SPAHUYbL €20 NPUMEHUMOCMU, 00BACHAMb €20
cmamucmuyecKuli Xxapaxkmep.

[TpuBOIUTE PUMEPHI TETUIOBIX ABUTATENICH, BBIICIATH B PUMEPAaX OCHOBHBIC YaCTH JBUTATENICH,
ONUCHIBATh NPUHIUI AecTBUA. Beruncisate 3Hauenus KIIJ[ remioBoro ABUratesns B KOHKPETHBIX
curyauusix. Onpeoensamso snavenus KII/[ mennogozo osueamens, pabomarowezo no yuxkny Kapno, 6
KOHKDEMHbIX CUMYAYUSIX.

T'omosums npezenmayuu u cOOOWEHUsL NO UZYUEHHBIM MEMAM (B03MONACHbIE MeMbl NPEOCMABIEHbl 6
yueoHuKe).

Co3z0asamv KoMnviomepHvle MOOeNU MENI0BbIX MAULUH.




Haxonuts B utepatype nu UHTEepHETE MHMOpPMAIHIO 0 IpobieMax SHEPTETUKH U OXpaHe OKpYKaromen
CpEbl.

VY4acTBOBaTh B AUCKYCCHUU O MPpoOIeMax IHEPreTUKH U OXpaHE OKPY’KaIOIIEeH cpeibl, BECTH IHUAJIOr, OTKPBITO
BBIPAXKATH U OTCTAMBATH CBOXO TOYKY 3pCHUA, BLICTTYIIMBATL MHCHUC ONIIOHCHTA.

4. OcHOBBI 16
AJEKTPOIUHAMUKHU
4.1 | DnekTpocTaTuka 6 JlaBaTh onpeesieHue MOHATHI: AIEKTPUUECKUN 3apsijl, SJIEMEHTAPHBIN JIEKTPUUECKUI 3apsijl, TOUCUHbBIN

AJIEKTPUUYECKUI 3apsi, CBOOOTHBIN SNEKTPUUECKUN 3apsil, STIEKTPUUECKOE M0JIe, HAPSHKEHHOCTD
ANEKTPUYECKOTO OIS, TMHUM HAPSHKEHHOCTH dJIEKTPUYECKOTO T10JIsI, OMHOPOAHOE DIIEKTPUYECKOE TOJIE,
IIOTEHIMAJ 3JIEKTPUYECKOIO MOJIs1, pa3HOCTh IIOTEHIIUAIIOB, SJHEPTHUS HIEKTPUIECKOTO MOJIA,
SKBMIIOTCHIMAJIbHAS TOBEPXHOCTD, 3JIEKTPOCTATUIECKAss HHIYKIMA, OJSIPU3ALNS JUDIIEKTPUKOB,
JUBJIEKTPUUYECKask IPOHULIAEMOCTD BEILECTBA, 3JIEKTPOEMKOCTD, KOHJEHCATOP.

Pacnio3HaBaTh, BOCIIPOM3BOJAUTH U HAOIIOIATh Pa3InIHbIE CIIOCOOBI 31eKTpu3auy Tesl. OOBSICHSTH SBICHUE
AJIEKTPU3ALMY HA OCHOBE 3HAHUI O CTPOEHUHM BellecTBa. ONMUCHIBATh U BOCIIPOU3BOAUTD B3aUMOJEHCTBHE
3apSOKCHHBIX TEII.

OnuceiBaTh NPUHLMI ASHCTBUS d1€KTpoMeTpa. PopMyIupoBaTh 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a,
YCIIOBUS €r0 NPUMEHUMOCTH. COCTaBIIATh YpaBHEHHE, BBIPAXKAIOIIEE 3aKOH COXPAHEHMS DJIEKTPHYECKOTO
3aps/1a, B KOHKPETHBIX CUTYalUsX. BBIYUCIIATE, UCTIOIB3Yys COCTABICHHOE YPAaBHEHNE, HEU3BECTHBIE
BEJIMYHHBI.

®opmynuposaTh 3akoH KyioHa, ycioBus ero npuMeHUMOCTH. COCTaBIISITh YpaBHEHHE, BBIpAXKAIOIIEE 3aKOH
KynoHa, B KOHKPETHBIX CUTyalUsX. BIUUCIIATE, NCIIOIB3YSl COCTABICHHOE YPAaBHEHUE, HEU3BECTHBIC
BEJINYUHBI. BBIUUCIIATE 3HAYCHNE HANIPSHKEHHOCTH T10JI1 TOYEYHOT'O AIEKTPUUECKOr0 3apsiia, ONPEAcIATh
HAIPABJICHUE BEKTOPA HAIPSKEHHOCTH B KOHKPETHOU cuTyanuu. @opMynupoBaTh NPUHIUI CYNEPIO3HIIAN
ANEKTpUYECKUX Nosied. Onpenenars HallpaBIeHNE U 3HAYEHHUE PE3YIbTUPYIOLIEH HANPSAKEHHOCTH
ANEKTPUYECKOTO IOJISI CHCTEMBI TOUEYHBIX 3aPsIIOB.

Ilepeuucnamo ceolicmea TUHUL HANPAICEHHOCMU DNIEKMPUYECcKo2o nois. Y1300paxkarh 3JIEKTPUUECKOE MOJIE €
MOMOILBIO JIMHUH HaNpspKEHHOCTH. Pacnio3HaBaTh M M300pakaTh JIMHUN HANPSHKEHHOCTH M0JIS TOYEUHOTO
3apsijia, CHCTEMbI TOUCYHBIX 3aps/I0B, 3apSKEHHON TIIOCKOCTH, IBYX (HECKOAbKUX TIapaIIebHBIX
IUIOCKOCTEH, wapa, cghepol, yununopa, OAHOPOHOTO U HEOJAHOPOIHOTO MIEKTPUUECKHUX MOJIEH.

OnpenensTs 10 JIMHUAM HaNpsyKEHHOCTH IEKTPUYECKOTO MOJI 3HAKU U XapaKTep paclpeneaeHusl 3apsiioB.
Onucvleams nogeoenue nPoBOOHUKOS8 U OUITIEKIMPUKOE 8 INeKMPOCMAMULECKOM NOJle HA OCHOGe 3HAHULL O
cmpoeHuu 6eujecmed.

Pacnoznasams u 6ocnpouzeo0ums s61eHUs 91eKmMpOCmMamuieckoll UHOYKYUU U NOAAPU3AYUU OUIJIEKIMPUKOB.




Teopemuuecku npedckazvleams HA OCHOBAHUU SHAHULL O CIMPOEHUU 8eujecmed nogedeHue nPo8OOHUKOE U
OUdIeKMPUKO8 8 dnekmpudeckom noie. OOOCHO8bIBAMb U OMCMAUBAMNY CEOI0 MOUKY 3PEHUS.
Cocmaenams pagencmesa, céA3v18a0UUe HANPANCEHHOCIb INIEKMPULECKO20 N0 8 OUIEKMPUKE C
HANPAACEHHOCMbIO 6HEUHe20 2NIeKMPUYECKO20 Nos. Beiuuciams, ucnonv3ys cocmasiennoe ypasHenue,
HeuzeecmHble eIUUHDL.

Onucwieams npunyun 0eucmeust 31eKmpocmamuyeckou 3auumal.

Omnpenenars NOTCHIMAI 3JIEKTPOCTaTUYECKOTO MOJIS B JAHHOW TOYKE MOJIS OJTHOTO U HECKONbKUXTOYEUHBIX
IIEKTPUUYECKUX 3aPSI0B, NOMEHYUATbHYIO IHEP2UI0 INEKMPULECKO20 3apsA0a U CUCmeMbl 2JIeKMPU1eCcKux
3aps0086, Pa3HOCTb MOTEHINAIIOB, paOoOmy 1eKmMpOCmMaAmuiecko2o noJisa, HaupsyKeHUe B KOHKPETHBIX
CUTYaLUsX.

CocTaBnATh ypaBHEHUS, CBA3BIBAIOIINE HANPSHKEHHOCTD MIEKTPUYECKOTO MOJIS ¢ PA3HOCTBHIO TOTCHIIAAIIOB.
BbIunciisaTe, UCMONB3Yys COCTABICHHOE YpaBHEHHE, HEU3BECTHBIEC BEIMYUHBI. 300pakaTh
SKBHIIOTEHIIMAJIBHBIE IOBEPXHOCTH IEKTPUYECKOTO MMoJisd. PacriosHaBaTe 1 BOCIIPOU3BOIUTH
SKBUIIOTCHIMAJIbHBIEC IOBEPXHOCTH I10JIs1 TOYEYHOTO 3apsifia, CHCTEMbI TOUCUHBIX 3apsi0B, 3apKEHHON
IUIOCKOCTH, JIBYX (HECKOIbKUX) NapajuIeNbHbIX INIOCKOCTEH, wapa, cgepwbi, yununopa, OTHOPOIHOTO U
HEOJJHOPOIHOTO 3JIEKTpUIECKUX 1osieil. OObACHATh YCTPOUCTBO, IPUHIIHII ACHCTBUS, IPAKTHYECKOE
3HAYEHHUE KOHJIEHCATOPOB. BBIYHCIATE 3HAYECHHUS DJIEKTPOEMKOCTH INIOCKOTO KOHJAEHCATOPA, 3apsaaa
KOHJIEHCATOpa, HAMPSDKEHUs Ha 00KJIaIKaX KOHACHCATOPa, MTapaMeTPOB INIOCKOTO KOHIEHCATOPa, SHEPTHH
JIEKTPUYECKOTO I10JIA 3aPsKEHHOIO KOHIEHCATOPa B KOHKPETHBIX CUTYalUsIX.

Paccuumvisamo 0bwyro émkocmu cucnmemvl KOHOEHCAMOPOS.

Haxonute B IHTEpHETE U TOTOJIHUTENBHOM IUTEpaType HHGOPMAIHIO 00 OTKPBITUHN 3JIEKTPOHA, HICTOPUU
U3YUYEHHS JIEKTPUUECKUX SBJICHUNA. 'OTOBUTH IPE3EHTAMU U COOOIIEHUS 110 U3yYEHHBIM TEMaM
(BO3MOYKHBIC TEMBI IPEJICTABIICHBI B YUCOHHKE).

4.2

3aKOHBI ITOCTOSHHOTO
TOKa

JlaBaTh onpeneneHre MOHATUI: SJIEKTPUUECKUN TOK, CHJIa TOKA, BOJbT-aMIIEpHasi XapaKTepUCTHKA,
AIIEKTPUICCKOE CONMPOTHBIICHUE, CTOPOHHHUE CHIIBI, SJIEKTPOABMKYIIAs cujia. [lepedncnsats ycioBus
CYILIECTBOBAHMS AJIEKTPUUECKOT0 TOKa. Pacrio3HaBaTh U BOCIIPOU3BOIUTH SIBJIEHUE AJIEKTPUUYECKOTO TOKa,
JEHUCTBUS STICKTPUIECKOTO TOKA B MPOBOAHHUKE. OOBSICHATH MEXaHU3M SIBJICHUI HA OCHOBAaHWH 3HAHUH O
CTpOGHI/II/I BEIICCTBA.

Co3zoasamv Komnviomepuvle MOOeaU IIEKMPULECKO20 MOKA.

HOHBSOB&TBCSI aMHepMeTpOM, BO.HBTMCTpOM, OMMEMPOM. y‘-II/ITI:IBaTb 0C06€HHOCTI/I I/IBMepeHI/IH KOHKpCTHBIM
MPUOOPOM U MPABHIIA TTOAKIIOUEHHUS B SJIEKTPUIECKYIO 1ICTIb.

I/ICCJIG,Z[OBaTB BKCHepI/IMeHTaHBHO 3aBUCHUMOCTH CUJIBI TOKA B HpOBOl[HI/IKe oT HaHpH)KeHI/ISI " oT
COTPOTHUBIICHUS MPOBOAHUKA. CTPOUTH rpadvK BOJIBT-aMIIEPHON XapaKTEPUCTUKH.




dopmynupoBaTh 3akoH OMa 17151 yyacTKa IeTH, yCIOBUs ero npuMeHuMocTu. COCTaBIATh ypaBHEHHUE,
onuckiBaroliee 3akoH Oma JiJIsl yuacTKa ey, B KOHKPETHBIX CUTYyalusiX. BEIYHCIATD, UCTIONB3YS
COCTaBJICHHOE ypaBHEHUE, HEU3BECTHBIC 3HAYCHHUSI BEJTMUHH.

PaccuntreiBaTh 00I1IE€ COMPOTHBIICHNE YYACTKA IETH IPHU TOCIEI0BATEIILHOM H MapaIJIEIbBHOM COSTUHEHHSIX
MIPOBOJAHUKOB, NPU CMEULAHHOM COCOUHEeHUU NPOBOOHUKOS. BBITIOIHATD pacueThl CUJI TOKOB M HAIIPSKEHUI B
Pa3IUYHBIX (B TOM YHCIIE B CJIOXKHBIX) SJIEKTPUUECKUX LETISX.

dopMynHpOBaTh U UCTIOIB30BaTh 3aKk0H JIkoynsa-Jlenna. Onpenenars paboTy ¥ MOIITHOCTh IEKTPHIECKOTO
TOKA, KOJIMYECTBO TETUIOTHI, BBIACIISIIOLIEHCS B TPOBOIHUKE C TOKOM, IPH 33JJaHHBIX IMapaMeTpax.
®opmynupoBath 3aKk0H OMa 171 MOJHOM LIENH, YCIOBUS €ro NPUMEHUMOCTH. COCTaBIISITh ypaBHEHHE,
BbIpaXkaroniee 3akoH OMa Jijisl IOJIHOM 1IeNH, B KOHKPETHBIX CUTyalusiX. PacCunThIBaTh, UCTIONB3YS
COCTaBJICHHOE ypaBHEHUE, HEU3BECTHBIC BETMUNHBI.

N3mepsTh 3HaueHnE AMEKTPOIBIKYIIEH CUITbI, HAMPSXKEHUE U CUITY TOKA HAa Y4acTKe LEMU ¢ TOMOILbIO
BOJIbTMETpPA, aMIIepMeTpa U HU(PPOBBIX JATYMKOB HAMPSKEHHS U cuiibl Toka. Co0Iro1aTh mpaBuiia TEXHUKH
0€30MMacHOCTH MPH padoTe C HICTOYHUKAMH TOKA.

PaGotats B nmape, rpyriie mpy BIOJHEHUU MPAKTUYECKUX 3aJaHUH.

Haxomnuts B muteparype u MaTepHETE HHPOPMAIIHIO O CBS3H SJIEKTPOMArHUTHOTO B3aUMOICUCTBUS C
XUMHUYECKUMHU PEaKIUsIMHU U OMOJIOTMYECKUMU MpoIieccaMt, 00 UCTIOIB30BaHUU AIIEKTPUUECKUX SBICHUM
KUBBIMU OpraHU3MaMu U T. II.

['OTOBUTH MpE3eHTAIUU ¥ COOOIICHUS 110 H3yYEHHBIM TeMaM (BO3MOXHBIC TEMBI ITPE/ICTABICHBI B YUCOHHKE).
Buinonnams dononnumenvhusie ucciedosamenvekue pabomol NO U3VUEHHLIM MeMAM (803MO*CHbLE MeMbl
npeocmasiieHul 8 yueOHuKe).

4.3

DNEeKTPUYECKHUM TOK
B Pa3IMYHBIX Cpelax

JlaBaTh onpeielieHue MOHITHI: HOCUTENN 3JIEKTPUUECKOI0 3apsa,

MIPOBOAUMOCTD, C8EPXNPOBOOUMOCHb, COOCTBEHHAS TPOBOAUMOCTD, IPUMECHAs MPOBOIUMOCTb, FIEKTPOHHAS
IIPOBOAMMOCTb, IBIPOYHAsl IPOBOAUMOCTD, P-N-IIEPEXO0/I, BAKYYM, TEPMOAJIEKTPOHHASI SMUCCHS, SJIEKTPOIIH3,
ra3oBbIi pa3psill, peKOMOMHAIMS, HIOHU3AIUS, CAMOCTOSTEIbHBINA pa3psijl, HECAMOCTOSTEIbHBIN

paspsa, niasma.

Pacno3naBaTh 1 OMMCHIBaTh SIBJICHUS IPOXOXKACHHS SJIEKTPUUECKOTO TOKA YEpe3 MPOBOIHUKH,
IIOJIYTIPOBOJIHUKH, BaKYyM, IEKTPOJIUTHI, Fa3bl.

KauecTBeHHO XapakTepu30BaTh 3JEKTPUUYECKAN TOK B CPEJIE: HA3bIBATh HOCUTEIH 3aps 0B, MEXAHU3M UX
00pa3oBaHMsl, XapaKTep ABMKCHHS 3apSAA0B B 3JEKTPUUECKOM I10JI€ U B €70 OTCYTCTBHE, 3aBUCUMOCTh CHJIBI
TOKA OT HaIpsKEHUS], 3aBUCUMOCTD CHJIbI TOKA OT BHEIIHUX YCIIOBUM.

Teopemuuecku npedckazvl8ams HA OCHOBAHUU 3HAHULL O CMPOEHUU 8eujecmea xapakxmep Hocumeletl 3apso08
8 PA3IUYHBIX CPeOax, 3a8UCUMOCTb CONPOMUBIEHU NPOBOOHUKO8, NOTYNPOBOOHUKOS U INEKMPOIUMO8 OM




memnepamypol. Ilpusooumsv npumepovl u3uyecKux 3KCNEPUMEHMOB, AGNAIOUUXCA KPUMEPUIMU UCMUHHOCTU
meopemuyeckux npedckasanui. OOOCHO8bIBAMb U OMCMAUBAMb CEOU NPEONONONHCEHUS.

[TepeuncisaTh OCHOBHBIE TIOJIOKEHUSI TEOPUH JICKTPOHHOU MPOBOJIUMOCTH METAUIOB. BHIUUCIATE 3HaUCHUS
CpeIHEl CKOPOCTHU YIOPSIOYCHHOTO ABMKEHUS AIEKTPOHOB B METAILIE MO ICHCTBUEM DIIEKTPUIECKOTO MOJIS
B KOHKPETHOU cutyaruu. OnpeaensaTb COMPOTUBICHHE METAIITMYECKOTO ITPOBOIHUKA TIPU JTAHHOM
TeMIIeparype.

DKCnepumMeHmanbHo UCcie008ams 3a8UCUMOCHb CONPOMUBTEHUS MEMATIUYECKUX NPOBOOHUKO8 OM
memnepamypeoi.

IIpusooumsv npumepvl c6epxXnpoOBOOHUKOB, NPUMEHEHUS. CBEPXNPOBOOUMOCHU. YMOUHAMb ePaHUY b
npumenumocmu 3akona Oma 6 c853uU ¢ Cyujecmeo8anHuem sieHusi C8epXnpo8ooOUMOCHU.

[TepeuncisiTh OCHOBHBIE TTOJIOKEHUST TEOPUH JIEKTPOHHO-IBIPOYHON MTPOBOIUMOCTH TTOJTYITPOBOTHHUKOB.
[TpuBOIUTE IPUMEPHI YHCTHIX MOIYIIPOBOIHUKOB, IOTYIIPOBOJHUKOB C IOHOPHBIMU U aKIENTOPHBIMU
MIPUMECSMH.

DKcnepumeHmanbHo Uccied08ams 3a8UCUMOCHb CONPOMUBTIEHUsL NOYNPOBOOHUKOS O mMeMnepamypbl u
0CB8eUEHHOCMU.

ObvsicHams meopuio npogooumocmu p-n-nepexood. Ilepeuucisime ochogHbie ceolicmaa p-n -nepexood.
Ipumensamo meopuio nposoOUMOCHU K ONUCAHUIO pabombl Ouoda u mpauzucmopa. IIpuBoAUTE TPpUMEPHI
WCIOJIb30BaHUS MOJIYIIPOBOIHUKOBEIX MTPHOOPOB.

[TepeuncnsTh yCIOBHUS CYIIECTBOBAHHMS JIEKTPHUECKOTO TOKA B BakyyMe. [[pUMeHsATh 3HaHUS O CTPOCHUU
BEIIIECTBA JIJIsl OTIMCAHUS SIBJICHUS TEPMODJICKTPOHHOM dMuccuu. ONUChIBATh TPUHITUI ACHCTBUS BaKyyYMHOTO
JM0J1, SJICKTPOHHO-TYYEBOU TPYOKH.

[IpuBOAMTE IPUMEPHI UCTIOJIB30BAHUS BAKYYMHBIX TIPUOOPOB.

OOBACHATH MEXaHU3M 00pa30BaHUS CBOOOTHBIX 3apSIOB B pACTBOPAX M PACIUIABAX IIIEKTPOIUTOB.
OrnuchIBaTh 3aBUCUMOCTD COTIPOTHUBIICHHUS JIEKTPOJIUTOB OT TEMIEPATYPHI. Teopemuyecku Ha OCHOBAHUU
3HAHUL 0 CMPOEHUU BeljeCmea npedcKasvleams Xo0 npoyecca snexkmpoausa. Ilpusooums npumepsi u
B0CNPOU3BO0UMDb PU3UYECKUE IKCNEPUMEHMbL, NOOMBEPHCOAIOUUE 8blOCTIeHUE HA INIEKMPOOaX 8euecmad
npU NPOXOAHCOCHUU IIEKMPULECKO20 MOKA Yepe3 dNeKmpoIum. Ymounsams cpaHuybl NPUMeHUMOCIU
saxona Oma 0151 ONUCAHUSL NPOXOHCOCHUSL DTIEKMPUUECKO20 MOKA Yepe3 DJIeKMPOTIUMbL.

[TpuMeHsITh 3HaHHS O CTPOCHHUH BEILIECTBA JIJISl ONMCAHUS SIBJICHHS 3JICKTPOIIH3a.

Cocmasname ypasneHue, onucvléaroujee 3akon snekmpoauza Dapaodes, 051 KOHKPEMHbIX CUMYAYUIL.
Buiuucnams, ucnonvsya cocmaenennoe ypagnenue, Heu3zgecmHule 3HAYEHUsL 6eIUYUH.

[IpuBOUTE IPUMEPHI UCTIOIH30BAHUS YJIEKTPOJIH3A.

OOBSACHATH MEXaHU3M 00pa30BaHMsI CBOOOIHBIX 3aps/IOB B ra3ax.




[IpuMeHsTH 3HaHUS O CTPOCHHUH BEILIECTBA JIJIsl ONKUCAHUS SBJICHUIM CaMOCTOATEIBHOTO U
HECaMOCTOSITEIILHOTO Pa3psiIOB.

Pacrio3naBath, NpUBOAUTH MIPUMEPHI, IEPEUUCIISTH YCIOBUS BOZHUKHOBEHHUSI CAMOCTOSTEIbHOTO U
HECAMOCTOATCIILHOTO I'a30BbIX pa3psAA0B, pa3JIMYHLIX TUIIOB I'a30BbIX PA3PAa0B.

[IpuBOIUTH MpUMEPHI UCIIOIB30BAHMUS TA30BBIX PA3PAIOB.

Ilepeuucnsams ocHoGHbIE C80UICMBA U 0OIACMU NPUMEHEHUSL NIA3MbI.

Pabomamu 6 nape, epynne npu vinonnerHuy uccie008amensbCKux pabom, npu ocyujecmenieHuu
meopemuyeckux npeocKa3anull.

Haxonuts B mutepatype u UnTepueTe nadopmariuio 1o 3aganHoi reme. [lepepabarpiBath, aHaTU3UPOBATh U
MNpEaACTaBJIATH I/IH(l)OpMaI_[I/IIO B COOTBETCTBHU C ITIOCTABJICHHBIMHU 3aJadaMU.

['oTOBUTH Mpe3eHTAIIMHN M COOOIICHMSI TI0 U3yYEHHBIM TeMaM (BO3MOYKHBIC TEMbI IPE/ICTABIICHBI B YUCOHUKE)

5 IToBTOpEeHNE 4
Pezeps 3
11 kaacce (68 yacos, 2 yaca B He/1eJ110)
1. OcCHOBBI 9
ANEKTPOAMHAMUKH
(mpomomkeHue)
1.1 | MarautHoe none 5 JlaBaTh ompeeneHne MOHITHIT: MATHUTHOE TI0JIe, MHYKITUSI MAarHUTHOTO TIOJIsI, BUXPEBOE TOJIE, CHIa

Awmmepa, cuna Jlopenia, peppomarueTuk, 10MeH, Temieparypa Kiopu, macnumuas nponuyaemocmo
geujecmea.

JaBath onpeneneHne eAUHUIBI HHAYKIIMA MAarHUTHOTO TOJIA.

[IepeunciiATh OCHOBHBIE CBOMCTBA MATHUTHOT'O IOJIS.

N3o0pakaTh MarHUTHBIC TMHUU TTOCTOSTHHOTO MarHUTa, IPSIMOTO TIPOBOIHUKA C TOKOM, KaTYIIKH C TOKOM.
Habmonate B3anMO/IeiCTBHE KATYIIKU C TOKOM M MarHUTa, MArHUTHOM CTPEJIKH M MTPOBOJHUKA C TOKOM,
JEWCTBME MArHUTHOTO TOJIS1 HAa JBHOXKYIIYIOCS 3apsKEHHYIO YAaCTHILY.

®opMynHpoBaTh 3aKOH AMIiepa, Ha3bIBaTh IPAHUIIBI €M0 IPUMEHUMOCTH.

Ornpenenarh HanpaBJICHUE TUHUN WHIYKIIMA MarHUTHOTO TIOJIS C TIOMOIIBIO TIpaBuia OypaBuHKa,
HaIpaBJIeHUE BEKTOPOB CUJIbI AMIiepa U cuiibl JIopeHlia ¢ moMOILbIO paBUiIa JIEBOM PYKH.

[IpumensaTh 3akoH AMriepa U GOpMYITy JIUIsl BRIYUCICHUS CHITBI JIOpeHIa ipy pereHru 3a1ad.
ObvscHamb npuHyun pabomol YUKIOMPOHA U MAcc-cnekmpozpagha.

[TepeuncnaTh TUIIBI BEIIECTB 10 MArHUTHBIM CBOMCTBAaM, Ha3bIBaTh CBOMCTBA JIUa-, lapa- U
(beppOMarHeTHKOB.

M3Mepats cuily B3aMMOAEHCTBHS KaTYIIKK C TOKOM M MarHuTa.




Hccneoosams macnummuvle ceoticmea mel, U320MOBIEHHbIX U3 pA3HbIX Mamepuanos. PaboTaTh B mape npu
BBITIOJTHEHUH MPAKTUYECKUX 3a/IaHUH, B TIape U TPYIIIE MPU PEIICHUH 3aa4.

O0vsacHAMb NPUHYUR OeLliCBUS DTIeKMPOUSMEPUMETLHBIX NPUOOPO8, 2POMKO2080pUmMens U
9NEeKMPOoOBULAMENS.

Haxomuts B utepatype u UnTepHeTe nadopmalmio o Bkiaae Ammepa, JIopeHa B u3ydeHrne MarHuTHOTO
moJist, pycckoro ¢gusnka CToneToBa B UCCIIEJOBAHNE MATHUTHBIX CBOUCTB ()epPOMATrHETHKOB, O IPUMEHEHUHT
3aKOHa AMIiepa, MPaKTUUECKOM HCIOJIb30BaHUU IEUCTBUS MAarHUTHOTO TOJIS HA JIBMKYLIUICS 3apsia, 00
YCKOPHUTENSIX AIEMEHTAPHBIX YACTHII, O BKJIA/Ie POCCHICKUX YUEHBIX B CO3JaHHE YCKOPUTENICH AIIEMEHTAPHBIX
4acTHIl, B TOM uncie B O0beTMHEHHOM MHCTUTYTE sAepHBIX uccienoBannii (OUAN) B 1. [lyOHe 1 Ha
anponHoM kosttaiiaepe B LIEPHe; 06 ncnonbs3oBannu ¢peppoMarHeTHKOB, O MAarHUTHOM I10JI€ 3€MITH.
['oTOBUTH Mpe3eHTAIIMHN M COOOIICHMSI TI0 U3yYEHHBIM TeMaM (BO3MOYKHBIC TEMbI IPE/ICTABIICHBI B YUCOHUKE)

1.2

DneKTpOMarHuTHasI
WHTyKINS

JlaBaTh onpeneneHre MOHATUI: ABJICHHUE dJIEKTPOMAarHUTHOW UHIYKIIUHA, MarHUTHBIN noTok, DJC uaaykimmy,
WHIYKTUBHOCTh, CaMOMHAYKLMS, DJIC caMOUHAYKIIWH.

Pacrio3naBath, BOCIPOU3BOIUTE, HAOMIOAATD SIBIICHUE SJIEKTPOMArHUTHON HHIYKIIUH, ITOKA3bIBATh
MPUYKUHHO-CJIEICTBEHHBIE CBSI3U NpU HaOIo1eHu N siBieHus. Habmonate u aHanmu3upoBaTh SKCIIEPUMEHTHI,
JNEeMOHCTpUpYyrolue npasuio Jlenna.

®opMynHpoBaTh MPaBUIIO JIEHIIa, 3aKOH 3JIEKTPOMAarHUTHOM MHYKLIMH, Ha3bIBaTh TPAHULIBI €T0O
MIPUMEHHUMOCTH.

HccnenoBath sSiBIEHUE AIEKTPOMATHUTHON MHAYKIUU.

llepeuucnams ycno6us, npu KOMopuvLX 603HUKAEN UHOYKYUOHHBIU MOK 8 3AMKHYMOM KOHMYpe, KamyuiKe.
Onpeodenamo pons dHcene3no2o cepoeunuxa 6 kamyuike. Mzobpasicams epaghuuecku eHeuiHee u UHOYKYUOHHOE
maznumuvle noad. Onpedensams HanpasieHue UHOYKYUOHHO20 MOKA 8 KOHKPEMHOU CUMYayuu.

OOBACHATH BO3HHKHOBEHHE BUXPEBOT0 AJIEKTPUUECKOTO MOJIS U 3JIEKTPOMAarHUTHOTO NoJist. Onucwieams
npoyecc 8o3nuxHosenusi 3]C uHOYKyuu 8 08UNCYUUXCS NPOBOOHUKAX.

IIpeocmasname npunyun oeticmeus 31eKmpo2eHepamopa U 2J1eKmpoOUHAMUYECKO20 MUKPOGDOHA.

PaGorats B mape u rpyre mpu BHITOJTHEHUHN MPAKTUYECKUX 33/IaHUM, TUIAHUPOBAThH YKCIIEPUMEHT.
[lepeunciaTs npuMepbl NCIIOJIb30BaHUS SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIUU.

Pacrio3naBath, BOCIIPOU3BOIUTE, HAOMIOAATD SBIICHUE CAMOUHAYKIIUH, TTOKA3bIBaTh PUIHMHHO-CIICCTBCHHBIE
CBSI3U NPH HAOIIOACHHUU SBJICHUSI.

®opMynHpOBaTh 3aKOH CAMOMHAYKIIMH, HA3bIBATh T'PAHUILIBI €I0 TPUMEHUMOCTH.

[IpoBOINTH AHAIOTHIO MEXAY CAMOMHIAYKIMEN U HHEPTHOCTHIO.

Ornpenenarb 3aBUCUMOCTb UHIYKTUBHOCTH KaTYUIKH OT €€ JJIMHBI U TIONIaJA1 BUTKOB.

OrnpenenaTh B KOHKPETHOW CUTYalluy 3HaA4eHHs: MarHuTHOTO notoka, DJIC unaykuuu, 37C undykyuu 6
osudicyuuxcs npogooHukax, IJ1C caMOMHIYKIINU, HHIYKTUBHOCTb, S9HEPSUIO DIeKMPOMACHUMHO20 NOJIA.




Haxomute B muteparype u VHTepHEeTE HHPOPMALHIO 00 HCTOPHU OTKPBITHS SIBJICHUS JICKTPOMAarHUTHON
MHAYKIIH, O BKJIaJIe B U3yYEHHE TOTO sIBIEHUs poccuiickoro ¢pusuka J. X. Jlenua, o 6oproe ¢
HPOSIBIICHHUSIMH DJICKTPOMAarHUTHON MHIYKIIMH U €€ CIIOJIb30BaHUH B IPOMBIIIICHHOCTH. ['0TOBUTH
MIPE3CHTAIMH U COOOIICHUS 0 M3yYCHHBIM TeMaM (BO3MOXHBIE TEMbI IPECTABIICHbI B YUCOHUKE).

2. Komnebauus v Bonmaer | 17
2.1 | MexaHn4ecKue 3 JlaBaTh ompeneneHue MOHITHIA: KoJieOaHus, KonedaTelbHas CUCTEMa, MEXaHINUeCKHUe KoaeOaHus,
KOJIeOaHus rapMOHHUYECKHE KoyieOaHus, CBOOOTHBIC KOJICOaH s, 3aTyXaloIIie KoJieOaHus, BRIHYK/ICHHBIE KOJIeOaHus,

pE30HaHC, CMENICHNE, aMILIUTY 1a, TIEPUOJI, YaCTOTa, COOCTBEHHAs 4acToTa, (hasa.

Ha3biBath ycioBUsI BOSHUKHOBEHUS KoJieOaHuit. [IpuBoANTE MpUMeEphI KOJIeOaTeIbHBIX CHCTEM.
OnwuchIBaTh MOJIEIN «IIPYKUHHBIA MasITHUKY», KMAaTEMaTHUECKUI MasSTHUKY.

[epeuncasTe BUIBI KOJIEOATEIEHOTO TBMKCHUS, HX CBOICTBA.

Pacno3naBate, BOCIIPOU3BOIUTE, HAOMIOAATh TAPMOHUYECKHE KoJeOaHus, CBOOOIHBIE KOJIeOaHuUs,
3aTyxarolue KojeOaHus, BEIHYKICHHbIE KOJeOaHMs, PE30HAHC.

[TepeuncnsaTh crocoObI MOMTyUeHUsI CBOOOIHBIX U BEIHYKJICHHBIX MEXaHHUECKUX KoyieOaHuii. COCTaBISThH
ypaBHEHHE MEXaHUYECKUX KoJeOaHMid, 3aIIMChIBATh €ro perieHue. OnpenesnsiTs Mo ypaBHEHUIO
K0JIe0aTeNbHOTO IBUKECHHUS TapaMeTphl KoJIeOaHui.

[MpencraBnsaTh rpadu4ecku 3aBUCUMOCTh CMEIICHHUS, CKOPOCTH U YCKOPEHUS OT BPEMEHH IPH KOJICOAHUSIX
MaTEeMaTHYECKOTO U MPYKUHHOTO MasSTHUKOB. OnpenensaTh o rpaduKy XapaKTepUCTUKHN KOJICOAHMIA:
aMIUTUTYY, IEPHO U YaCTOTY.

H306pasxcams epaguiecku 3a6UCUMOCTb AMAAUMYObL BLIHYHCOECHHBLX KOAEOAHUTI OM YACMOMmMbl
BbIHYHCOQOUfell CUbl. AHAIU3UPOBAMb UBMEHEeHUEe OAHHO20 2PAPUKA NPU USMEHEHUU MPEHUs 8 CUCTeME.
BbrucnsaTh B KOHKPETHBIX CUTYAIUSX 3HAYCHHSI IEPHOJIa KOJIeOaHU MaTeMaTHYeCKOTO WITH MPY>KUHHOTO
MasiTHUKA, YHEPTUU MasTHUKA.

OOBSACHATD MPEBPALICHUS SHEPTUU NIPH KOJIEOAHUIX MATEMAaTHIECKOTO MAaITHUKA U TPy3a Ha MPYyKUHE.
Hccneoosams 3asucumocms nepuoda Ko1eOaHull Mamemamudeckoeo MasmHuka om e20 OluHbl, Maccol U
amnaumyowl koarebanui. Mcciedosams 3a8UcumMocms nepuooa Koiebanull 2py3a Ha npyicuHe om mMaccol
2py3a U HCECMKOCIU NPYHCUHDBL.

PaGorats B mape u rpyIie npu penieHruy 3a7a9 U BHIMOTHCHUH MTPAKTUYECKHUX 3aJaHH, UCCIIeIOBaHUH,
TUTAHUPOBATh dKCIIEpUMEHT. BecTr quckyccuro Ha Temy «Poiib pe30HaHca B TEXHHUKE U OBITYY.

Haxomauts B muteparype u MaTepHeTe nHGOpMaIHio 00 UCTIONh30BAaHIHH MEXaHUYECKUX KOJIeOaHMi B
npubopax reosIoropa3Beiky, yacax, KadelsX, APYyriuxX yCTPOHcTBax, 00 UCIIOIb30BaHUH B TEXHUKE M MY3BIKE
pe3oHaHca u 0 6opb0e ¢ HuM.

['oTOBUTH Mpe3eHTAIIMHN ¥ COOOIIECHUS TI0 U3YYEHHBIM TeMaM (BO3MOXKHBIC TEMBI TIPEJICTABIICHBI B yUeOHHUKE).
Pemars 3amaun. KontponupoBats penieHue 3a1ad CaMiM U JPYTHUMH YYalTUMUCS.




2.2

DJIEKTPOMAarHUTHbBIE
KoseOaHus

JlaBaTh onpeiereHue MOHITHI: 3JIeKTPOMarHuTHbIE KoJiebaHus, KoneOaTeIbHbIN KOHTYp, CBOOOIHbBIE
3JIEKTPOMArHUTHBIE KOJICOAHUS, A8MOKONeOAHUs, A8MOKONeOAmeNbHAs CUCMeMda, BBIHYKICHHBIE
ANIEKTPOMAarHUTHbIE KOJeOaHusl, IePEMEHHBIN AIEKTPUYECKUI TOK, aKTUBHOE COITPOTUBIICHUE, UHOYKMUBHOE
conpomuenenue, EUKOCMHOE CONpOMusieHue, NoaHoe CONPOMuGeHue Yenu nepemeHHo20

moxa, AeUCTBYIOLIee 3HaUeHHUE CUIIBI TOKA, JeMCTBYIOLIEe 3HAUCHNE HANPsKEHUs, TpaHchopMarop,

K03 PHULIKEHT TpaHCHOpMAIHH.

N3o0paxkaTh cxemy KojaebaTeIbHOr0 KOHTYpa M ONUCHIBATh MMPUHITUIT €10 PaOOTHI.

Pacrnio3HaBath, BOCIIPOM3BOAUTH, HAOII01aTh CBOOOAHBIE AIEKTPOMArHUTHBIE KOJICOAHUS, 8bIHYHCOCHHbIE
IeKMPOMASHUMHbIE KOJIeOAHUS, Pe30HAHC 8 Yenu NepemMeHH020 MOKd.

AHanM3upoBaTh MPEBPAIICHHS SJHEPTUU B KOJIEOATEIILHOM KOHTYPE TIPH AJICKTPOMArHUTHBIX KOJIeOaHUSX.
[IpencraBasaTh B BUAE rpaduKoB 3aBUCUMOCTD JIEKTPUUYECKOTO 3apsa, CUIIbl TOKA M HANPSHKEHUS OT
BPEMEHH MPHU CBOOOIHBIX AJIEKTPOMArHUTHBIX Konebanusx. OnpeaesnsaTs no rpaduky KoixeOaHui
XapaKTePUCTUKU: aMILTUTYy, IEPHOJ] U YACTOTY.

I1Ipo6ooums ananozuio mexHcoy MexaHuyecKuUMu U 2NeKmpoMacHUMHbIMU KOLeOAHUAMU.

3anuceiBaTh opmyny ToMmcona. Beraucnars ¢ momoripio hopmyiisl ToMcoHa MEpHOT U YaCTOTY CBOOOTHBIX
ANEKTPOMArHUTHBIX KOJICOaHHH.

Omnpenensite Mepuo/, 4acToTy, aMIUITUTYAy KoieOaHuN B KOHKPETHBIX CUTyauusx. Mcciedosams
INEKMPOMASHUMHbLE KOLEOAHUS.

Ilepeuucnams ceoticmea asmokonebanull, agmoxoaeoamenvHoul cucmemsl. Ilpugooums npumepsoi
aA8MOKONeOAMENbHBIX CUCEM, UCNOIb308AHUS A8MOKOIEOAHU.

OOBSACHATH MPUHIUI MTOJTyYEHHSI IEPEMEHHOT0 TOKa, YCTPOMCTBO reHepaTopa NEPEMEHHOT0 TOKa.
HazbiBaTh 0COOCHHOCTH MEPEMEHHOI0 ANEKTPUYECKOTO TOKA HA YYaCTKe LIETH C PE3UCTOPOM.

Has3vieams ocobennocmu nepemeHno20 21eKmpuiecko2o moka Ha y4acmke yenu ¢ KOHOeHCAmopoM.
Ha3zvieamv ocobennocmu nepemenno2o snekmpuuecko20 moKka Ha yuacmke yenu ¢ Kamyuxotl
UHOYKMUBHOCTIU.

3anuceIBaTh 3aK0H OMa 71 LIeTH TepeMEHHOro Toka. HaxouTh 3HaueHus CHIIbI TOKA, HAPsKEHUS,
aKTUBHOTO COIIPOTHUBIICHUS, UHOYKIMUBHO20 CONPOMUBTIEHUSA, EMKOCIHO20 CONPOMUBTIEHUS, NOIHO20
conpomugnenus ey NEPEMEHHOTO TOKAa B KOHKPETHBIX CUTYalHsX.

BbruncnaTe 3Ha4eHUsT MOIIIHOCTH, BBIACISIONICHCS B IIETIH IEPEMEHHOTO TOKa, ACHCTBYIONINE 3HAUCHHSI TOKa
U HapsKEHUS.

Ha3zvieams ycnosus 603HUKHOBEHUS pe30HAHCA 8 Yenu NepemMeHHO20 MoKd.

OnuceIBaTh YCTPONUCTBO, IPUHITUI ACHCTBUS U IPUMEHEHUE TpaHCchopMaTopa.

Buiyucnams kosgpuyuenm mpancgopmayuu 8 KOHKPEMHbIX CUMYAYUSX.




Haxonuts B muteparype u MHTEpHETE HHGOPMAIIHIO O MTOyYeHHH, TIepeiade U UCIIOJIb30BaHUH
MEPEMEHHOT0 TOKa, 00 UCTOPUU CO3JIaHUs U IPUMEHEHUU TPAHCPOPMATOPOB, UCNONb308AHUU PE3OHAHCA 8
yenu nepemeHHo20 moka u o bopvbe ¢ Hum, ycrexax 1 mpoodsieMax 3JeKTPOIHEPTeTHKH.

Cocmagnams cxemol npeobpazosanus snepeuu Ha TIL] u I'DC, a makce cxemy nepedayu u nompeobienus
9/1eKmpoIHep2uU, Ha3bIBaTh OCHOBHBIX IMOTPEOUTENCH IIEKTPOIHEPTHH. [lepeuuciameb npuuuHsl nomeps
IHepaUU U BO3MOACHOCTNU OISl NOBLIUUEHUS IPHEKMUBHOCTU €€ UCNONb308AHUSL.

Bectu muckyccuto o 1osb3e u Bpeie dIeKTPOCTaHIIHA, apryMEHTHPOBATh CBOIO TIO3HIIHIO, YMETh
BBICIIYIIIUBATh MHEHHE APYIUX YYaCTHUKOB.

['oTOBUTH Mpe3eHTAIIMHN M COOOIIECHUS TI0 U3YYEHHBIM TeMaM (BO3MOXKHBIC TEMBI IIPEJICTABIICHBI B yUeOHUKE).
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Mexannueckue
BOJIHBI

HaBaTL OIPCACIICHUC HOHATHUH: MeXaHU4YeCcKas BOJIHA, IOIICpCUHAasd BOJIHA, IIPOJ0JIbHAA BOJIHA, CKOPOCTH
BOJTHBI, ITTHHA BOJIHBI, (ha3a BOJHEI, NIOCKAs B0IHA, 80IHOBAL NOBEPXHOCHIb, (DPOHM 8OJIHbL, 1Y, 3BYKOBASI
BOJIHA, TPOMKOCTB 3BYKa, BEICOTA TOHA, TeMOp, OTpaKeHUE, MPEIOMIICHHE, TIOTJIONICHHE,

uHTephEPEHIVS, Oudparkyus, noaapu3ayusi MEXaHMIECKUX BOJH, KOTEPEHTHBIC HICTOUYHUKH, CTOSTYAs BOJTHA,
aKyCTHUYECKUU PE30HAHC, TUIOCKOTOJIIPH30BaHHAS BOJTHA.

[lepeuncisTh cBOMCTBa MEXaHHUECKUX BOJIH. Pacro3HaBaTh, BOCIPOU3BOINTH, HAOIIOAATh MEXaHHUECKHIE
BOJIHBI, TOTICPCYHBIC BOJIHBI, IPOJOJIbHBIC BOJIHBI, OTPAXKCHUC, ITPCIIOMIJICHUC, ITOTJIOICHUC,
uHTEpPEPEHINIO, OUdpakyuro u noaapu3ayuo MEXaHnIeCKux BoJH. Ha3pIBaTh XapaKTepUCTUKU BOJH:
CKOpOCTBh, YaCTOTa, AJIMHA BOJIHBI, pa3HOCTh (ha3. OnpenensaTb B KOHKPETHBIX CUTYAIMSIX CKOPOCTH, YacTOTHI,
JUTMHBI BOJTHBI, pa3HOCTH (a3 BOJH.

3anucwisamov u cocmagnames 8 KOHKPEMHbIX CUMYAYUSAX YPAGHEHUE 2APMOHUYECKOU be2yuyell B0THbL.
Haxonuts B mutepatype u MHTEpHETE HH(pOPMAIHIO 0 BO30YXICHUH, ITepeaue  UCTIOIh30BAHUH 3BYKOBBIX
BOJIH, 06 HCII0JIb30BAHNU PC30HAaHCA 3BYKOBBIX BOJIH B MY3bIKC U TCXHHUKC.

Bectu muckyccuto o osb3e v Bpesie BO3ICHCTBHS Ha YEIOBEKa 3BYKOBBIX BOJTH, apT'yMEHTHPOBATh CBOKO
MO3UIMI0, YMCTh BBICITYIIMBATH MHCHUC APYIrUX YHYaCTHUKOB.

['oTOBUTH Mpe3eHTAIMHN M COOOIECHUSI TI0 U3YYEHHBIM TeMaM (BO3MOYKHBIC TEMBI IIPEJICTABIICHBI B yUeOHHUKE).
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ONEeKTpOMarHuTHbIE
BOJIHBI

JlaBaTh onpeneneHre NOHATUI: 3JIEKTPOMArHuTHOE T10JIe, BUXPEBOE JIEKTPUUECKOE T0JIE,
AJIEKTPOMAarHUTHBIE BOJIHBI, CKOPOCTb BOJIHBI, JIJTMHA BOJIHBI, ()a3a BOJIHBI, BOJIHOBAsl MOBEPXHOCTh, POHT
BOJIHBI, JIy4, IUIOTHOCTh OTOKA U31yYEHUs, TOUCUHBIN HCTOYHUK U3TYyUEHUs, OTPAXKEHUE, TPEIIOMIICHHE,
norJjouieHne, uutepepeHus, 1udpakums, IONEePeuHOCTb, MOJIAPU3ALUS AIEKTPOMArHUTHBIX BOJIH,
PaNOCBSI3b, PAAUOIOKAIINS, AMIUTUTYIHAS MOAYJISIMS, NeTeKTupoBanue. OOBSICHATH B3aUMOCBSI3b
MEPEMEHHBIX IEKTPUYECKOTr0 U MarHUTHOTO NoJieil. PrucoBaTh cxeMy paciipoCTpaHeHUs AIeKTPOMarHuTHOM
BOJIHBL. [lepeunciiaTh CBOMCTBA M XapaKTEPUCTUKH 3JIEKTPOMArHUTHBIX BOJIH.

ObvscHaAmb npoyeccyl 8 OMKPbIMOM KOJIeOameIbHOM KOHmYpe, NPUHYUN U3TYYeHUs U pecucmpayuu
SNEeKMPOMASHUMHBIX BO.IH.




PacnioznaBath, HaOMIOAaTh 3JI€KTPOMArHUTHBIE BOJIHBI, U31y4eHHE, TPUEM, OTpaKEHUE, IPETIOMIICHUE,
norJonieHne, nHTepPepeHIuio, TUPPaKINI0 U TOIIPUIAUIO HICKTPOMATHUTHBIX BOJH.

BbruncnsTh B KOHKPETHBIX CUTYalUAX 3HAYEHUSI XapaKTEPUCTUK BOJIH: CKOPOCTH, YaCTOTHI, JJIMHBI BOJIHBI,
pasHoctu (az, 2nyouny paouorokayuu.

CpasHusamv mexaHuueckue u 31eKmpoOMAcHUMHbLE GOTIHYL.

ObvacHamb NPUHYUNBL PAOUOCEA3U U TNEeNeBUOCHUS.

O0vsacHAMb NPUHYUNDBL OCYWECNEIEeHUs NPOYEeCCO8 MOOYIAYUU U Oemekmuposanus. Mzoopasxcamo
NPUHYUNUATbHBLE CXeMbl paduonepeoamuyura u paouonpuémnuka. Ocywecmenims paouonepeoady u
paouonpuém. O0vbACHAMb NPUHYUNBL Nepeoay U300padxceHus meaenepeoamyuKom U NPUHYUNLL RPUEMA
U300paicenus menesu3opoM.

HccnenoBaTh CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIIEHOTO TenedoHa. HazpiBaTh 1
OMUCHIBATh COBPEMEHHbBIE CPE/ICTBA CBSI3H.

Boiaensars pons A.C. [1onoBa B M3y4€HHUH 3JIEKTPOMArHUTHBIX BOJH M CO3/IaHUM PaaroOCBA3U. OTHOCUTHCS C
YBOKCHHEM K YYEHBIM U UX OTKPHITHSIM. OOOCHOBBIBATh BAXKHOCTH OTKPBITHUS DJIEKTPOMATHUTHBIX BOJH IS
Pa3BUTHUS HAYKH.

Haxonuts B muteparype u MaTepHETE HHPOPMAIIHIO, TO3BOISIFOIIYI0 OTBETHTH HA TTOCTABIICHHBIC BOTIPOCHI
0 TEME.

PaGorats B mape u rpyIe npu penieHruy 3a7a9 U BBIMOTHCHUH MTPAKTHYECKUX 3aMaHuil. Haxooumo 6
numepamype u Mnmepneme ungopmayuio o 6030yxcoenuu, nepeoaye u UCHoab308AHUU IEKMPOMASHUMHBIX
60sH, 00 onvimax I'epya u ux 3HaveHuu.

Bectu nuckyccuio o 1mojb3e v Bpeie UCMOJIb30BAaHUS YEIOBEKOM JIEKTPOMArHUTHBIX BOJIH, apTyMEHTHUPOBATh
CBOIO MO3HIIHNIO, YMETh BBICITYIIMBATh MHEHHE JPYTUX YYACTHUKOB. ['OTOBUTH Mpe3eHTAluU U COOOIIEHHUS 110
M3YYCHHBIM TeMaM (BO3MOXKHBIE TEMBI MPEACTABICHBI B YICOHUKE).

OnrTuka

13

CBEeTOBBIE BOJIHBI.
I'eomerpuyeckas u
BOJIHOBAa OIITHKA

11

JlaBaTh onpeieneHue MOHITHIA: CBET, TeOMETpUYECKasi ONTHKA, CBETOBOM JIy4, CKOPOCTh CBETA, OTPaXKEHHE
CBCTa, IMPCIIOMJICHUEC CBCTA, MMOJIHOC OTPAKCHUC CBCTA, YT'OJ MMAACHUA, YTOJI OTPaXCHUA, YIrOoJI IPpCIIOMIICHUA,
OTHOCHTEJIbHBIN MOKa3aTesb NpeIoMIIeHHsI, aOCOTIOTHBIN MOKa3aTesb NPeIoMIICHUS, JIUH3a, POKYCHOE
paccTosiHUE JIMH3bI, ONITUYECKasi CHJIa JIMH3bI, AUCTIEPCUs CBEeTa, MHTep(depeHns cBeTa, 1 paKiys cBeTa,
I pakMOHHAs PEeIETKA, MOIspU3alHsl CBETa, ECTECTBEHHBIHN CBET, INIOCKOMOJIIPU30BaHHBIN CBET.
OnuceIBaTh MCTOJbI UBMCPCHUA CKOPOCTH CBCTA.

[lepeuncnars CBOMCTBA CBETOBBIX BOJIH.

PaCHOBHaBaTB, BOCIIPONU3BOAUTD, Ha6JIIOI[aTb pacipoCTpaHCHUC CBCTOBBIX BOJIH, OTPAKCHUC, ITPCIIOMJICHUC,
MOTJIONIEHHUE, TUCTIEPCHUI0, HHTephepeHIHIO, TUPAKIUIO U TOJISPU3AINIO CBETOBBIX BOJH.




®opMynupoBath NpuHLHUII [ TOMreHca, 3aKOHbBI OTPAXKEHUS U IPEIOMIICHUS CBETA, TPAHULIBI UX
IIPUMEHUMOCTH.

Crpoutsb X011 JTy4a B INIOCKONApalIeIbHOM TUIaCTUHE, TPEYTOJIbHON MPHU3ME, TOBOPOTHOM MPU3ME,
o0opauunBaloiel Npu3Me, TOHKOW JIMH3E.

Crpouts n3o06paxeHue mpeaMera B INIOCKOM 3epKalie, B TOHKOH JIMH3E.

[lepeunciaTh BUABI TUH3, UX OCHOBHBIEC XapaKTEPUCTUKU — ONTHUUYECKUN LIEHTP, I1aBHAsl ONTHYECKasi OCh,
doxyc, onmTHUecKas Cuia.

Onpenenars B KOHKPETHOM CUTYalluH 3HAYEHMS yIiia MMaJIeHUs], YIJIa OTPAKEHHUS, YIJIa IPEJIOMIICHUS,
OTHOCHTEJIBHOTO TTOKa3aTesl MpeoMIIeHUs, a0COTIOTHOTO TOKa3aTes MPEIOMIICHHUS, CKOPOCTH CBETA B
cpene, POKyCHOro pacCTOSIHUS, ONITUYECKOM CUJIBbI JIMH3BI, YBETUUEHUS JTUH3bI, Teproa N1udpakinoHHON
PEMIETKH, TTOJIOKEHUS MHTEPPEPEHITMOHHBIX U AU(PPAKIIMOHHBIX MAKCUMYMOB U MUHUMYMOB. 3allUChIBATh
(dbopMyIly TOHKOH JINH3bI, PACCUUTHIBATh B KOHKPETHBIX CUTYaIUAX C €€ TOMOIIbI0 HEM3BECTHBIE BETMYHHBI.
OOBACHATH MPUHIIUI KOPPEKLUH 3PEHUS C TOMOILBIO OYKOB.

DKCIepUMEHTAIIBHO OIPENIENSITh MOKa3aTeb MPeJoMIIeHHs cpelibl, POKYCHOE pacCTOsSIHUE coOuparoen

U pacceusaroujeli INH3, IJIMHY CBETOBON BOJIHBI C TOMOIIBIO TU(PPAKIMOHHON PEIIETKH, OYyeHUsams
ungopmayuounyro émkocms komnakm-oucka (CD).

Ilepeuucnsamos obracmu npumeHneHus: uHmeppepenyuu ceema, OUPGpPaKyuu céema, NOIAPUIAYUU c8emd.
HccnenoBaTh 3aBUCUMOCTB YIUIA MPEJIOMIIEHUS OT yIia MaJeHMs], 3aBUCUMOCTb PACCTOSIHUS OT JIMH3BI J10
M300pakeHMs OT PACCTOSIHUS OT JIMH3BI JI0 IIPEIMETA.

[IpoBepsTh TUNOTE3BI: YTOI NPETOMIICHHS IPSIMO MPONOPLUUOHANEH YTy NaACHUS, NPU NAOMHOM CIONCEHUU
08YX IUH3 ONMUYECKUe CUlbl CKIAO0bIBAIOMCA.

KouncTpymnpoBaTs Moaenu Teiaeckona u/uil MUKpOCKOTIA.

PaGorats B mape u rpyre npu BHIOJTHEHUH MPAKTUYECKUX 3a/IaHUM, BBIIBIKEHUH TUIIOTE3, pa3paboTke
METO/I0B IPOBEPKHU TUITOTES.

IInanuposamuv 0essmenbHOCHb NO BLINOIHEHUIO U BbINOIHAMb UCCIE008AHUS 3AGUCUMOCTU MENCOY
Qusuyeckumu enudUHAMU, IKCNEPUMEHMATILHYIO NPOBEPKY SUNOME3bl.

Haxonuts B nuteparype u Mutepuere nnpopmanuio o ouorpagpusx M. Hetorona, X. I'oiirenca, T. FOwnra, O.
®penens, 00 UX HAYYHBIX paboTax, 0 3HAYCHUU UX padOT Il COBPEMEHHOM HAaYKH.

Bricka3piBaTh CBOE MHEHHE O 3HAUEHUHU HAYYHBIX OTKPBITHIA U paboT o ontuke U. Hetotona, X. I'toiirenca,
T. FOnra, O. ®penens. BocipuHuMath, aHaTM3UPOBaTh, IEpepadaThIBaTh U MPEABIBIATh HHPOPMAIIHIO B
COOTBETCTBHHM C ITOCTABJIEHHBIMU 3a/1a4aMH.

BrinensTe OCHOBHBIC TTOJIOKEHHUST KOPITYCKYJISIPHON W BOJTHOBOW TEOPH CBETAa. YUaCcTBOBATh B OOCYKICHUN
9TUX TEOPUI U COBPEMEHHBIX B3IJIA0B Ha IPUPOJY CBETA.

Ykasvieamo epanuysl npumenumocmu 2eomempuieckou ONMuKuU.




['0TOBUTH Npe3eHTAHU 1 COOOIICHHS 110 M3YYEHHBIM TeMaM (BO3MOXHbIE TEMBI ITPE/ICTABICHBI B yUEOHUKE).

3.2

N3nydenue u
CIEKTPBI

JlaBaTh onpeneneHre MOHATUI: TEIJIOBOE U3ITYyUEHUE, JICKTPOIIOMUHECIICHITUS, KaTOAOTIOMUHECIICHITHS,
XEMUJIIOMUHECLIEHIUS, (POTOIIOMUHECLICHLIUS, CHIOWHOL CNEeKmp, TUHeYamylil CneKmp, noi10Camslii
CneKmp, CneKmp no210ueHusl, CHeKmpalbHblll AHAIU3.

[Tepeuncnarh BuAbI CIIeKTpOB. Pacmo3HaBaTe, 6ocnpouzeo0ums, HAOMIOIATH CIUIONIHON CIEKTP, JIMHEHYATHIN
CHEKTp, MOJIOCATBINA CTIEKTP, CIIEKTP U3IYUSHHS U MOTJIOLICHHUS.

H3z06pasicams, 06vACHAMb U AHATUSUPOBAM KPUBYIO 3A8UCUMOCMU PACNPeOesleHUsl IHEePSUU 8 CHeKmpe
abconomuo uéprHoeo meia.

[lepeuncnsaTb BUIbI 3JEKTPOMAarHUTHBIX U3JTy4E€HUH, UX UCTOYHUKH, CBOWCTBA, MpuMeHeHue. Mcnonb3oBaTh
HIKAJTy 3JIEKTPOMArHUTHBIX BOJIH. CpaBHUBATH CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH Pa3HBIX AHANa30HOB.

OcHoOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEJIBHOCTH

34.

OCHOBBI
CIIeIMaIbHON TEOPHUH
OTHOCUTEIBHOCTH

(CTO)

JlaBaTh ompeneneHne MOHITHIA: COOBITHE, MOCTYNAT, COOCTBEHHAs! HHEPIIMATbHASI CUCTEMA OTCUETA,
cOOCTBEHHOE BpeMsi, COOCTBEHHasl IJIMHA TeJla, Macca IMOKOs, MHBaPUAHT, SJHEPTUsI TOKOSI.

Ob6vacuamb npomMueopeyUss Mexcoy KiacCuyeckol Mexanukou u d1ekmpoounamuxoi Makceenna u npudunsl
nosenenus CTO.

®opmynuposats nocrynatsl CTO.

®opmynrpoBaTh BeIBOGI U3 TOCTyAaToB CTO u 06wvacuame peramusucmckue 3¢pgpexmul cokpawerus
pazmepos mena u 3ameoeHUs BpeMeHU MexcOy 08YMsl COObIMUAMU C TMOYKU 3PEHUSL OBUNCYULETICS. CUCTEMb]
omcyéma. AHanu3upoBaTh GOPMYIy PEISITUBUCTCKOTO 3aKOHA CIOXKEHHS CKOPOCTEH.

I1Ipo6ooums mwicieHnvie IKcnepumenmol, noomeepascoarowue nocmynamol CTO u ux cnedcmeus.

Haxooums 6 konkpemnoti cumyayuu 3uauenusi ckopocmeti men 6 CTO, unmepseanos spemeru mexicoy
COObIMUAMU, ONUHY MeNd, IHEPSUIO NOKOS YACMUYbLL, NOJHYIO IHEP2UIO YACTUYbL, PENAMUSUCTNCKUL UMNYTbC
uacmuybi.

3anuchIBaTh BBIPAXKEHUE ISl SHEPTUU TIOKOS U NOIHOU IHEep2uL YaCTHUIL.

W3narath cyTh NpUHIMIIA COOTBETCTBUS.

Haxomauts B muteparype u Matepuere nadopmanmio o Teopun 3dupa, 00 IKCIepuMeHTax, KOTOpPbIe IPUBEIU
K coznaanio CTO, 06 OTHOCUTENBPHOCTH PACCTOSIHUHN M TIPOMEKYTKOB BpeMeHH, 0 Ouorpadum A.
DOiinireiina. Boicka3piBaTh ¢cBo€ MHeHUE 0 3HaueHuUu CTO nmst coBpeMeHHOM HayKH.

['oTOBUTH Mpe3eHTAIMHN ¥ COOOIECHUSI TI0 U3YYEHHBIM TeMaM (BO3MOXKHBIC TEMBI IIPEJICTABIICHBI B yUeOHUKE).

KBanroBas ¢uzuka

CBeTOBbBIE KBAHTEI

JlaBaTh onpeneneHne MOHATHN: (PoT0dP(HEKT, KBaHT, TOK HACKHIIICHHUS, 3a/ICPKUBAIOIIIEE HAMPsHKEHHUE, paboTa
BBIXOJIa, KpacHas rpanuia Gorodddexra.




Dopmynruposams npeomem u 3a0a4u K8AHMOBOU YU3UKU.

Pacnio3naBats, HaOMIOAATh siBIIeHUE HOTOIPdEKTA.

OnuceiBate onbiTel CTONETOBA.

®opmynupoBaTh runote3y [lnanka o kBaHTax, 3aKOHBI poTOd(peKTa.

AHanmu3upoBath 3aKOHBI poTordPexra.

3anuchIBaTh M COCTABIISITh B KOHKPETHBIX CUTYAIMSIX YpaBHeHUE DWHINTEHA 1t poTodrddexTa u HaXOoTuTh
C €ro MOMOIIBI0 HEU3BECTHHIE BEINYNHBI.

BbIUnCIIATE B KOHKPETHBIX CUTYAIUAX 3HAUYCHHS MAaKCUMAJIbHOM KMHETHUECKOW YHEPTUU (POTOIIEKTPOHOB,
CKOPOCTH (POTOZIEKTPOHOB, paOOTHI BHIXOIA, 3AMUPAIOLIETO HAMIPSKEHHUSI, YACTOTHI U AJIMHBI BOJIHBI,
COOTBETCTBYIOLIUX KPacHOi rpanuiie GoTordpdexra.

[TpuBOaUTE IPUIMEPHI UCTIONIB30BaHUs (PoToddeKTa.

OOBACHATH CYyTh KOPIYCKYJISIPHO-BOJIHOBOTO Tyajn3Ma.

OmnwuceiBath onbITH JleOenena no u3MepeHHIo JaBlIeHUs CBETa U ONbIThl BaBuiioBa o onTuke.

Onucviéams onvimuvl no OUDPaKyuu 31eKmpoHO8.

dopMynHpoBaTh COOTHOIIIEHHE HeonpeaenéHHocTel [ eiizenoepra u oOBACHATH €T0 CYTh.

Haxonuts B nutepatype u MHTepHere nnpopmanuio o padorax Crosnerona, Jlebenesa, Basunosa, [1nanka,
Komnmona, oe Bpotins.

BoiaensaTs poiab pOCCUNCKUX YYEHBIX B UCCIEAOBAHUM CBOMCTB CBETA.

[TpuBOAUTH PUMEPHI OHOIOTUYECKOTO M XUMHUYECKOTO AEUCTBUS CBETA.

["'oTOBUTH Mpe3eHTAIMHN ¥ COOOIECHUS TI0 U3YYEHHBIM TeMaM (BO3MOYKHBIC TEMBI IIPEJICTABIICHBI B yUeOHUKE).

5.2

ATtomHas usuka

JlaBaTb onpeneneHre MOHATUI: aTOMHOE SIAPO, SHEPTeTUUYECKUI YPOBEHb, SHEPTHUSI HOHU3ALUHU, CHOHMAHHOE
U3yueHue ceema, BbIHYHCOEeHHOe U3yueHue ceema.

OmnuceiBath onbITh Pezepdopaa.

OnuceiBaTh U CpaBHUBATH Mojenu aToMa ToMcona u Pesepdopna.

PaccmarpuBats, Hcciie1oBaTh U ONUCHIBATh JIMHENYATHIE CIIEKTPHI.

@opMynHMpoBaTh KBAaHTOBBIE OCTYIATHL bopa.

OOBACHATDH TMHEHUaThIe CIEKTPBl aTOMa BOJIOPOa Ha OCHOBE KBAaHTOBBIX MOCTYNaToB bopa.

PaccunThiBaTh B KOHKPETHOM CUTYAIMH YacTOTY U JUIMHY BOJHBI UCITyCKaeMOro (oTOHa pH Mepexoie aToma
U3 OJIHOTO CTAllMOHAPHOTO COCTOSIHUS B JIPYro€, SHEPTHI0 MOHU3ALNN aTOMA, 8bIYUCIAMb SHAYEHUsS. PAOUYCO8
CMAYUOHAPHLIX OPOUM DNIEKMPOHOS 8 amome.

Onucwvisams ycmpoucmeo u 00vACHAMb NPUHYUN OelticmEUs 1a3epo8s.

Haxonuts B nutepatype u MHTEepHETE cBeZieHus O (pakTax, MOATBEPKIAIOIIMX CIIOKHOE CTPOEHHE aToMa, O
paboTax y4EHBIX MO CO3JAHUIO MOJIEIU CTPOEHUS aTOMA, NOJYUCHUIO BLIHYHCOCHHO20 U3TYYeHUsl, O
IPUMEHEHHH JIa3epOB B HAyKe, MEIUITMHE, IPOMBIIIIJICHHOCTH, OBITY.




BoiaensaTe poiabs pocCUNCKUX YUEHBIX B CO3JaHUU U UCITOJIB30BAHUU J1a3€POB.
['0TOBUTH MpE3EHTAIIMHU 1 COOOIICHHUS 110 H3YYEHHBIM TeMaM (BO3MOXHBIC TEMBI ITPE/ICTABICHBI B YUCOHHKE).
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dusuka aTOMHOIO
sanpa

JlaBaTh onpeieneHus MOHATHI: MacCOBOE YUCIIO, HYKJIOHBI, SIIEPHBIE CHIIBI, 8UpMYaibHble Yacmuybl, 1e(eKT
Macc, YHEPTUs CBSI3U, y/AENIbHASI SHEPTUS CBSI3U aTOMHBIX SIJIEP, PAAUOAKTUBHOCTh, AKMUBHOCHIb
PAouoaKmu8Ho2o eeujecmasd, IEPUO]] MoTypacraja, HICKyCCTBEHHAs PaInOaKTUBHOCTD, SJIEPHBIE PEaKIuy,
SHEPTeTHYECKUI BBIXOJ SICPHON PEaKIINH, [IeMHAas sAepHas peakiusi, KodPOUIHUEHT pa3MHOKCHHS
HEWTPOHOB, KPUTHYECKAsI MacCa, pEaKTOPbI-Pa3MHOKHUTEININ, TEPMOSIICPHAs PEAKIIMSL.

CpaBHUBaTh CBOMCTBA IPOTOHA U HEUTPOHA.

OnuceiBaTh MPOTOHHO-HEUTPOHHYIO MOJIEIb SIAPA.

OmnpenensiTh COCTaB sSIEP Pa3TUIHBIX SJIEMEHTOB C IIOMOIIBIO Ta0uibl MeneneeBa. M300paxaTh v YUTATh
CXEMBbI aTOMOB.

CpaBHHMBATh CHITY JIEKTPUUYECKOTO OTTAJIKMBAHUS MPOTOHOB U CUJTY CBSI3U HYKJIOHOB B siipe. [lepeuucnsamo u
onucwvleamu ceoticmea s10eprvix cuil. O0vbACHAMb 0OMEHHYI0 MOOENb 83AUMOOEUCMBUSL.

Breruncnsate nedexT Mace, SJHEPTHIO CBS3H U yASITbHYIO SHEPTHUIO CBS3H KOHKPETHBIX aTOMHBIX SI7IEp.
AHaIM3UPOBATh CBSI3b YAEILHOW SHEPTUU CBSI3H C YCTOMUMUBOCTHIO siaep. [lepeduncisate BUabI
PaIMOaKTUBHOTO pacriaja aTOMHbBIX siiep. CpaBHUBATh CBOMCTBA anb(da-, 6eTa- U raMMa-u3IIy4IeHUN.
3anucvieamov npasuna cmewenuss npu paouoakmusnvix pacnadax. Onpeoenamo 1emMeHmyl, 00pasyoUuecs 6
pesynvmame paouoakmueHvlx pacnaoos.

3anuchIBaTh, OOBSICHITH 3aKOH PaJAHMOAKTUBHOIO paciaja, yKa3blBaTh TPAHUIIbl €r0 MPUMEHUMOCTH.
Ornpenenarb B KOHKPETHBIX CUTYAIUSX YUCIIO HEPACTIABIIUXCS AJIEP, YACIIO PACHABIIUXCS SAEP, IEPUOJ
noJtypacnazaa, akmusHoCms 6euecmasd.

Ilepeuucnsams u onucvi8ams Memoobl HAOIIOOEHUA U pe2UCmpayu d1eMeHmapHulx yacmuy. Habniooamo
mpexu anvpa-uacmuy 6 kamepe Bunvcona. Pecucmpuposams si0epHvle uznyuenus ¢ NHOMOWblo C4EMuUKa
Leticepa. Onpedensams UMNYIbC U SHEP2UIO YACUYLL NPU OBUNCEHUU 8 MACHUMHOM noJe (no homozpaghuam).
3anuchiBaTh AIepHbIE peakiuu. OnpenensaTb TPOAYKThI AICPHBIX peakiuil. PaccuuThiBaTh SHEPrUYECKUI
BBIXO/I SI/ICPHBIX PEAKIUH.

OnunceIBaTh MEXAHU3MBI JEIEHUS SAEP U LETHOW AepHON peakuui. CpaBHUBATH SIICPHBIE U TEPMOSAEPHBIE
peaKkiuu.

ObvsacHAMb NPUHYUNDBL YCMPOUCMEa U padombl 10epHbIX peakmopos. Y4acTBOBATh B 00CYKICHUU
MPEUMYILECTB U HEJTOCTATKOB SIIEPHOM SHEPTETUKH.

AHanuzuposams 0nacHocms A0EpHBIX U3LYYEHUU OJisL HCUBLIX OPSAHUIMOS.

Haxonuts B muteparype u MaTepHeTe cBeneHus: 00 OTKPBITHH MPOTOHA, HEUTPOHA, PAIHOAKTUBHOCTH, O
MTOJIYYEHUU U UCIIOJIb30BAHUU PAJMOAKTHUBHBIX N30TONOB, HOBBIX XMMHUYECKUX 3JIEMEHTOB.




BoraensaTe poiab pocCHNCKUX YYEHBIX B UCCIEAOBAHUAX ATOMHOIO SA]Ipa, OTKPBITUU CLIOHTAHHOTO JIETEHUS
SJIep ypaHa, pa3BUTHH SIICPHON YHEPTETHKH, CO3JaHIH HOBBIX N30TonoB B OSSN (O0beAMHEHHBIN HHCTUTYT
SIIEPHBIX UcclieoBaHuil B T. [lyOHe).

['0TOBUTH MpE3eHTAIIMU W COOOIICHHUS 110 H3YYEHHBIM TeMaM (BO3MOXHBIC TEMBI ITPEJICTABICHBI B YUCOHHKE).

5.4 | DneMeHTapHbIE JlaBaTh onpenesieHrne MOHATHN: aHHUTHIISIUSA, JIENMOHbL, AOPOHDL, K8APK, 21t00H. 1lepeuncnsiTh OCHOBHBIC
YACTHUIIBI CBOMCTBA AJIEMEHTaPHBIX YACTHII.

BoiaensTe rpymnisl 3J1ieMEHTapHbIX YacTHULI.
[lepeuncnaTh 3aKOHBI COXpaHEHUs1, KOTOPbIE BHITIOIHSAIOTCS MIPH MpeBpaleHusax yactull. OnuchiBaTh
MPOLIECCHl AaHHUTWIISAIIMY YaCTHUI] M aHTUYACTHUL U POKJICHUS AJIEKTPOH-TTO3UTPOHHBIX Tap.
HaspiBaTh 1 cpaBHUBATH BUBI (DYHIAMEHTATBHBIX B3aUMOICHCTBUH.
OnuceIBaTh poJb YCKOPUTENEH B U3y4YE€HUH dJIEMEHTApHBIX YacTull. Hazvieams 0cHO8HbIE 6UdbL YCcKOpumeneti
NEeMEHMAPHBIX YACMUY.
Haxomauts B nuteparype u lHTepHeTe cBeieHuss 00 UCTOPUH OTKPBITUS AIIEMEHTAPHBIX YacTHII, O TPEX
dTamax B Pa3BUTUU (PU3UKU IIEMEHTAPHBIX YACTHII.
OnuceiBaTh COBPEMEHHYIO (GU3NYECKYIO KAPTUHY MUpA.
['0TOBUTH MpE3eHTAIIUU W COOOIICHHUS 110 H3YYEHHBIM TeMaM (BO3MOXHBIC TEMBI ITPEJICTABICHBI B YUCOHHKE).

6. Crpoenue

Bcenennon

6.1 | ConHeyHas cucrema. JlaBaTh onpeneneHne MOHATHI: HebecHas chepa, IKIUNMUKA, HEOEeCHbLU IK8AMOp, NOIOC MUpA, 0Cb Mupd,
Kpye CKIOHEHUsl, NPAMOe 80CX0HCOeHUe, CKIOHEeHUe, NapaliaKe, Tapcek, aCTPOHOMUYECKas €ANHUIIA,
nepurenuii, adenuii, CorHeyHOe 3aTMEHNE, TYHHOE 3aTMEHHE, TUTAHEThI 3€MHOW TPYIIIbI, IJITAHEThI-TUTaHThI,
acTepomJl, METEOP, METEOPHUT, PoTocdhepa, CBETUMOCTh, IPOTYOEPaHEIl, NYIbCAp, HeUMPOHHAs 36€30d, YEPHAsL
Ovlpa, POTO3BE3/1a, CBEPXHOBAs 3B€3/1a, ralakTHKa, KBazap, KpacHOe cMelleHne, Teopus bonbiioro B3phiBa,
BO3pacT BcenenHoil.
Hab6mronate JIyHy ¥ TUTaHETHI B TEIECKOTI.
Brigensate ocobeHHOCTH cucTeMbl 3emuts-JIyHa.
Pacrnio3znaBate, MoJenUpoBaTh, HAOIIOIATh JIYHHbIE U COTHEUHBIE 3aTMEHUS.
OOBSCHATH MPUIIUBHI M OTJIUBHI.
Dopmynuposams u 3anucviéams 3akoHvl Kennepa.

6.2 | ConHie U 3Be37bl OnwuceiBatk cTpoeHre COJTHEYHON CUCTEMBI.

[TepeuncraTh miIaHeTHl U BUIBI MAJIBIX TEJI.

OnuceiBate ctpoenne ColHIIa.

Hab6mronate conmneunsie msitHa. CoOmonaTh npaBuiia 6e30nacHOCTH pu HaOmoaeHnn ComHIa.
[lepeuncnsiTh TUMTMYHBIC TPYIIIHI 3BE3]T, OCHOBHBIC (DU3MUECKHUE XapaKTEPUCTHKU 3BE3I.




OnuceIBaTh HBONIIOLMIO 3BE3]] OT POKACHHSA 1O CMEPTH.
HassiBaTh camble ApKU€ 3BE3bI U CO3BE3 UL

6.3 | Ctpoenue 2 [lepeuncnars BUIIbI TATaAKTHK, OMMCHIBATH COCTaB U CTPOCHHE rajlakTuK. Beigenste Mieunsiit [1yTs cpenu
Bcenennon npyrux ranaktuk. Onpenensars Mecto ConHeuHo# cucteMsl B ["anaktuke. OLieHNBATh NOPSAJOK pacCTOSHUN
10 KOCMHUYECKUX OOBEKTOB.
OnuceiBaTh CyTh KPACHOTO CMEIICHHSI M €T0 UCIOJb30BAHNE TP U3YYCHUU TAIAKTHK.
[IpuBOAMTE KpaTKOE UBJIOKEHHUE TEOPUU boNbIIOro B3pbiBa U TEOPUM pacuiupstonieiics BeenenHon.
Obvacuamsb cymov NOHAMUU «MEMHASA MAMEPULY U KIMEMHAS IHEPSUAN.
IIpusooumov npumepsl UCONBL30BAHUA 3AKOHO8 PUIUKU 01 0OBACHEHUSL NPUPOObL KOCMUHECKUX 0OBbEKMO8.
PaGorats B mape u rpyre npu BHIOJHEHUHU MPAKTUYECKUX 3a/TaHUN.
Hcnons3oBathk MHTEpHET /U151 MOMCKA N300payKEHNH KOCMUYECKUX 00BEKTOB U HH(MOpMAIH 00 UX
0COOCHHOCTSIX.
7. [ToBTOpEHME 2
Peseps 3
Ilepeyenb 1a00paATOPHBIX PAdOT
Ne Tema Jara
n/n
10 knacce
1 W3ydenne nBruxeHHs Teaa, OPOIUIEHHOTO TOPU30HTAIBHO
2 N3ydenue nBMKEHUS TeJIa 0 OKPYKHOCTH
3 H3mepenue )KEeCTKOCTH ITPYKUHBI
4 N3mepenne koadduiimenTa TpeHus CKOJIbXEHUS
S N3yyeHne 3aKoHa COXpaHEHUsI MEXaHWUYECKOW SHEPTUH
6 N3yuenne paBHOBECHs Te€Na MO AEUCTBUEM HECKOJIBKUX CUJI
7 DKcIepuMeHTalbHas poBepka 3akona I 'eil-Jlroccaka
8 HOCJI@,Z[OB&TCJIBHOC 1 11apajjicJIbHOC COCAMHCHUA IIPOBOAHNKOB
9 N3mepenne 3/1C u BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA
11 kaacc
1 HaOmronenne neiicTBUS MarHUTHOT'O IOJIS HA TOK




HBy‘leHI/IC ABJICHHUA C-)J]eKTpOMaFHPITHOﬁ NMHAYKIOINH

OHpC,IICJIeHI/IC YCKOPCHHUA CBO6OI[HOFO NaaCHU:A IPpH IMMOMOIIMY MasdTHHUKA

HSMCpeHI/Ie IoKa3aTciIsd NpPECJIOMIICHUA CTCKIIA

OmnpenenieHre ONTUYECKOM CHITBI M (JOKYCHOTO PACCTOSTHUSI COOMPAIOIIEH JTUH3bI

W3mepeHne 1HbI CBETOBOM BOJHBI

Ornenka nHGOPMAMOHHON EMKOCTH KOoMMaKT-1ucka (CD)

eI EN Rle YRV, N NS RUS R \O)

Ha6JIIOII€HI/IC CILUIOILIHOTO M JINHEMYATOTO CIICKTPOB

IlepeyeHb KOHTPOJILHBIX PadoOT

Ne Tema JlaTa
n/n
10 knacce
1 Kunemarnka TOYKM ¥ TBEPAOTO TEJIa
2 Jnnamuka. 3akoHbl MexaHuku HeroToHa. CHiibl B MEXaHUKE
3 3aKOHBI COXpaHEeHUs B MexaHuke. CtaTuka
4 MonekynsipHas pu3nKa U TEPMOJUHAMUKA
5 DJIeKTpOCTaTHKA
6 3aKOHBI MOCTOSTHHOTO TOKA
7 DNIEKTPUYECKHUI TOK B Pa3JINYHBIX Cpelax
11 kaacc
1 MarnurtHoe noje. DJeKTpOMarHuTHasT WHIYKIIHSI
2 Konebanus u BOJIHBI
3 OnTuka
4 KBanToBas pusmka




KanengapHo-remaTuyeckoe niaHUpOBaHue MO (pU3NKe

10 kaace
Ne ni/mm Tema Koawecrso Aata IIpuMmeuyanue
4acoB Ilnan \ dakr
Beenenne. Pu3nka U eCTeCTBEHHO-HAYYHbII MeTOA MO3HAHMA Mpupoas! 1 yac
1 Nuctpykrax no Th. ®u3nka u eCTeCTBEHHO-HAYYHBINH METO/T 1
NIO3HAHUS IPUPOJIBI
Mexanuka 27 yacoB
2 Buasl MexaHHUYECKOTO IBUKEHUSA U CIIOCOOBI €70 OIUCAHUS. 1
Tpaexropus. IIyts. [lepemenienue. PaBHOMepHOE NPAMOIUHENHOE 1
JIBJKEHHE U €r0 OIMCAHUE.
4 Cnoxenne ckopocTeid. MrHOBEHHasl U CPETHSSI CKOPOCTH. 1
YckopeHnue.
5 JIBm>keHHe ¢ TOCTOSTHHBIM ycKopeHueM. JlaboparopHas padora Ne 1 1
«M3ydyeHune NBUKEHHUS Tella, OpOIIEHHOT'O TOPU30HTAIBHO.
6 PaBHOMEpHOE IBMKEHUE TOYKH 110 OKPYKHOCTH. KnHemarnka 1
abCOIIIOTHO TBEPJOTO Tea.
7 JlaGopaTtophnast padota Ne 2 «M3yueHne IBUKEHUS TeJla o 1
OKpykHOCTH». II0Ar0TOBKA K KOHTPOJIBHOM paboTe
8 Kontponbnas padora Ne 1 mo teme «KnHemaTnka TOYKH ¥ TBEPIOTO 1
TENna»
9 OCHOBHOE yTBEpKACHUE MEXaHUKH. SIBieHne nnepuun. Cuna. 1
Macca. Eqununa maccel.
10 [Tepsbiii 3akoH HetoToHa. BTOpoit 3akon HetotoHa. [Ipuniun 1
CYNEPHO3UIIH CHJL.
11 Tperuii 3akoH HeroToHa. ['eonieHTpryeckas cucrema OTcyera. 1
[TpuHin oTHOCUTENbHOCTH [ anmumes.
12 Cunel B mpupoae. Cuna TSKECTH U CHUjla BCEMUPHOTO TSATOTEHHUS.

13

Bec tena. HeBecomocTh. Pemenue 3amau.




Hedopmarus u cuisl ynpyroctu. 3akoH ['yka. JlabopaTopnast pabota

14 1
Ne 3 «3mepeHne KECTKOCTU NPYKUHBDY.
15 Cwuuitel Tpenust. JJaboparopras padota Ne 4 «M3mepenue 1
KOd(UITMEHTA TPEHUS CKOIBLKCHUS.
16 KoHnTtponbnas padora Ne 2 mo teme «/[uHamuka. 3aK0OHBI MEXaHUKH 1
Hprorona. Cusbl B MEXaHUKEY.
17 NMiynbsc MaTepUAIbHON TOYKHU. 3aKOH COXPAaHEHMSI UMITYJIbCA. 1
18 Mexanudeckas paboTa U MOIITHOCTb. 1
19 Oueprusi. Kunernueckast sHeprus. 1
PaGora cuibl TsKECTH U cHIThI yIpyrocTH. KoHcepBaTHBHBIC CHITHL.
yupyr
21 [lorennmaneHas 3HEPrUsl. 1
22 3aKOH COXPaHEHUs YHEPTUU B MEXAHUKE. 1
23 JlaGopaTtopHnas pabota Ne 5 «M3yueHue 3aKkoHa COXpaHEHUS 1
MEXaHUYECKON IHEPTUMY.
24 PaBHOBecue e 1
5 JlaGopatopHnas pabota Ne 6 «3ydyeHue paBHOBECHUS Teja MO 1
JIEWCTBUEM HECKOJIBKUX CUII».
26 [aBiienue. YciaoBue paBHOBECHS )KUIAKOCTH. 1
27 JIBM>KeHUE KUIKOCTU. YpaBHEHUE bepHyIun. 1
78 KonTtponpHas padora Ne 3 1o Teme: «3aKOHBI COXpaHEHHUS B 1
MexaHuke. CTaThukKa»
MouJiexyJasipHasi pU3HKa M TepMoAnHaMuKa 17 yacoB
29 OcHosuble nonoxxenuss MKT. Pazmepsl Mmosexyi. 1
30 BbpoyHoBckoe nBukenue. Cuiibl B3aUMOAEUCTBUS MOJIEKYII. 1
CtpoeHue ra3000pa3HbIX, KUIKUX U TBEPIBIX Tell.
31 OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKOM TEOPUH ra30B. 1
32 TeMmmepaTypa Kak MaKpOCKOIIMYECKAsl XapaKTepUCTUKa rasa. 1
33 YpaBHEHHE COCTOSHUSA UIICATTBHOTO Ta3a. 1
34 I"'a30BBIC 3aKOHBI. 1
35 JlaGopaTtopHnas pabota Ne 7 «DkcniepuMeHTaIbHas TPOBEPKa 3aKOHA 1

T'eti-JIroccakay.




Haceimennsiii nap. /{aBineHue HachIEHHOTO Napa. BrnaxxHocTh

36 1
BO3/lyXa.

37 CaoticTBa xuakoctu. [loBEpXHOCTHOE HATSKEHHUE 1

38 Kpucrannuueckue u amop¢Hsbie Tena. 1

39 Buyrpennsis sueprusi. Pabora B TepMoinHaMuke 1

40 KonuyecTBo TemnoTsl. YpaBHEHUE TEIUIOBOTO OaaHca. 1

41 IIepBblil 3aKOH TEPMOJUHAMUKH. 1

42 [IpuMeHeHne nepBoro 3aKk0Ha TEPMOJMHAMUKY K Pa3TuYHbIM 1
MPOIECCaM.

43 BTopoii 3aKk0H TepMOJMHAMUKH. 1

44 [TpunIMn nefcTBUs TEIOBBIX ABurateneit. Koaddunment 1
M0JIE3HOTO JACHCTBUS TEIUIOBBIX JBUTATEIICH.

45 KonTtponbnas padora Ne 4 mo teme «MonekynsipHas Gpusuka u 1
TEPMOJIMHAMUKA).

OCHOBBI YJIeKTPOAMHAMHUKHU 16 yacoB

DNEeKTpUUECKUN 3aps]] U AJIEMEHTAapHbIE YaCTULbI. 3aKOH

46 coxpaHeHus 3apsaa. 3akoHn Kynona. Enuanna snekTpudeckoro 1
3apsija.

47 DnekTpuyeckoe nosie. HanpspkeHHOCTD 3JIEKTPUYECKOTO MOJIA. 1
Cu1oBBIC IMHUH.
[Tone Toueunoro 3apsiaa u 3apspkeHHOro mapa. [puaimn

48 CYNEPIO3UIUH 1T0JIel. IIPOBOTHUKY U IUDIEKTPUKH B 1
AJIEKTPOCTATUYECKOM TIOJIE.

49 [ToTreHmanpHas 3Heprus 3apsHKeHHOro Tena. [lorenuuan u 1
pPa3HOCTh MOTEHIMAIOB. JKBUMIOTEHI[MAIbHBIE TIOBEPXHOCTH.

50 OnekTpoéMKocTh. KoHieHCcaTOp. DHEPTHs 3apsiHKEHHOTO 1
KoHJieHcaTopa. [I[puMeHeHne KOHIeHCaTOPOB.

51 KonTtposbhas pabota NS mo TeMe «IJIEeKTPpOCTaTHKAY. 1

52 OnekTpuyeckuii Tok. Cuina Toka. 3akoH Oma 1l ydyacTKa Henu 1

53 Onektpuueckue nenu. [locnegoBarenbHoe U napawieabHOE 1

COCOAMHCHHUA ITPOBOAHNKOB




JlaGopaTtopHnas pabora Ne 8 «IlocienoBarensHoe U MapaieIbHOE

>4 COEZIMHEHUS IPOBOIHUKOB. !

55 PaboTa 1 MOIIIHOCTE TOCTOSHHOI'O TOKA. 1

56 OneKTpoABMKyIas cuia. 3akoH OMa I MOJTHOM LIEeTIH. 1

57 JlaGopaTtopHnas padora Ne 9 «M3mepenne DJIC u BHYTpEHHETO 1
COMPOTHBIICHUS] UCTOYHUKA TOKAY.

58 KonrtponsHas padora Ne 6 o Teme «3aKOHBI TOCTOSHHOTO TOKa». 1

59 DJNIEeKTpOHHAs MPOBOJAUMOCTh METAJUIOB. 3aBUCUMOCTh 1
COINPOTHUBIICHUS TPOBOJHUKA OT TemrnepaTypbl. CBepXIpOBOIUMOCTb
DJeKTpUUECKUil TOK B OIXynpoBogHHKaX. COOCTBEHHAs U

60 | mpumecHas MPOBOAMMOCTH. P-n Hepexo. I10ayIpoBOJHUKOBBII 1
JTMOJT.

61 DIIEKTPUYECKHI TOK B BaKyyMe. JJIEKTPOHHO-TTydeBasi TpyOKa. 1

62 DNEKTPUYECKUN TOK B )KUJKOCTSX U ra3axX. 3aKOH IEKTPOJIN3A. 1
I1nazma

63 KonTtponsHast padora Ne 7 o teme «JIEKTpUUECKUI TOK B 1
Pa3INYHBIX Cpeliax».

IloBTOpenue 4 yaca

64 | Mexanuka 1

65 MonekynsipHas pu3uKa 1

66 TepmoauHamuka 1

67 OCHOBBI JIEKTPOAMHAMUKHU 1

Pe3epB 3 yaca

68 Pezeps

69 Pezeps

70 Pezeps




KanengapHo-remaTuyeckoe niaHUpOBaHue MO (pU3NKe

11 kaace
Ne i/ Tema Komriecrno Aata IIpumeuanue
4acoB Ili1an \ Paxr
OCHOBBI 3J1eKTPOAMHAMUKH (NIPOAOJLKeHHne) 9 yacos
1 MaruutHoe nosie. UHIyKIuss MarHuTHOTO MOJISI. 1
D) JlaboparopHuas pabota Ne 1 «Habironenue nqeiicTBUS MarHUTHOTO 1
M0JIs1 HA TOKY.
3 Cunia Amniepa. 1
4 JleficTBHE€ MAarHUTHOTO TOJISI HA IBHXKYIIYIOCS 3apSXKEHHYIO YaCTHUILY. 1
Cwuna JlopeHia.
5 MarsuTHbIE CBOMCTBA BEILIECTBA. 1
6 DJIeKTpOMarHuTHas MHAYKIKSA. MarauTHbeiid notok. [Ipasumo Jlenna. 1
3aKOH 3JIEKTPOMArHUTHON MHAYKIINH.
7 JlaGopaTtopHnas pabota Ne 2 «V3yueHune sSBICHUS dJIEKTPOMArHUTHOU 1
WHAYKIAW.
8 SBnenune caMonHAYKIMK. MHAYKTUBHOCTH. DHEPTUsi MArHUTHOTO 1
OJISI TOKA.
9 Kontponbnas padora Nel o reme «MarauTHoe moie. 1
DNIEeKTpOMAarHUTHASI MHTYKITHS).
KoJie0anus u BoiHbI 17 yacos
10 CBoOoHbie Konebanus. 'apMoHnYecKue KoJieOaHus. 1
11 JlaGopaTtophnas pabota Ne 3 «Ornpezenenne yCKOpeHus CBOOOHOTO 1
NaJICHUs IPU OMOIIY MasiTHUKA.
12 3aTyxaroliye U BEIHY)XICHHbIC KoJieOanus. Pezonanc 1
CB0OOIHBIE ANEKTPOMArHuTHbIE Kojebanus. ['apmonnyeckue
13 3IIEKTPOMArHUTHHIE KojeOaHus B KosebaTeIbHOM KOHTYype. Dopmyrna 1
TomcoHa.
14 IIepeMeHHBIH IEKTPUYECKUI TOK. Pe3ucTop B 1ienu nepeMeHHOro 1
TOKa.
15 Konnencarop u kaTyiika HHAYKTUBHOCTH B L€ IEPEMEHHOTO TOKA 1




16 Pe3oHaHC B 2JIEKTPUUYECKOM ETH. 1

17 ['eneparop mepemMeHHoro ToKa. TpaHchopmaTop. 1

18 [Ipon3BoOACTBO, Mepeava u MOTPEOICHUE FICKTPUICCKON YIHEPTUU 1

19 BoiHOBBIE siBieHUA. XapaKTEPUCTUKU BOJIHBI. 1

20 3BYKOBBIE BOJIHBI. 1

21 WnTepdepentus, mudpakuus 1 Moyspu3anus MEXaHHIeCKUX BOJH. 1

22 DJIEKTPOMArHUTHOE MoJie. DJIEKTPOMarHuTHas BOJIHA. 1

23 N3o6petenue panuo A. C. ITomoBsiM. 1
[TpuHnuns! paguocBsizu. Monynsiius U AeTEKTUPOBAHUE.

24 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH. PacnpocTpanenue paanoBOJIH. 1
Pannonokanms.

25 [TonsiTue o TeneBuacHUN. Pa3BUTHE CPENICTB CBA3M.

26 KonTtponsHas padora Ne2 no reme «KosiebaHus u BOJIHBI».

Onrtuka 13 yacos

27 Cxkopoctsb cBeta. [Ipunnun ['tolireHca. 3akoH OTpakeHUsI CBETa.

28 3akoHbl npenomiieHus cBeta. [loaHoe oTpaxkeHue cBera.

29 JlaGopaTtopHnas pabota Ne 4 «3mepeHne moka3aress mpeIoMIICHUS 1
CTEKIIa.

30 JIunzel. [Toctpoenune nzobpakennii B tuna3ze. Dopmyna TOHKON 1
JIUH3BL. YBEIWUCHUC JIMH3EL.

31 JlaGopaTtopnast pabota Ne 5 «OrnipezesieHne onTUYECKOr CHUITbI U 1
(OKYCHOTO pacCTOSIHHSI COOMPAIOIIEH JTNH3BI)

32 Hucniepcus cBera. Uutepdepenius cera. 1

33 Hudpakmus ceera. AudpakinuonHas pemeTka. 1

34 Jlaboparopuas pabota Ne 6 «/3mepeHne JUIMHBI CBETOBOM BOJTHBIY. 1

35 Jlaboparopnas pabota Ne 7 «Ouenka HHPOPMAITMOHHON EMKOCTH 1
KoMIakT-aucka (CD)y.

36 Pemenue 3amau o teme «uTepdepentms u nudpaxius cBeTa. 1

37 [TonepeunocTth cBeTOBBIX BOJH. [lonsipu3zanus ceera. 1




Buapl nznydyennii. Ucrounuku cBeta. CEKTPhI M CHEKTPATbHBII

37 anaims. Jlabopatopaas pabora Ne 8 «HabroieHre CIUIONIHOTO U 1
JIMHENYATOr0 CIIEKTPOBY.
39 [IIxana 31EKTPOMArHUTHBIX BOJIH. 1
OcHOBBI cHICNMATBHON TEOPUHM OTHOCHTEJIBHOCTH 3 yaca
40 3aKOHBI JIEKTPOIMHAMUKY U MPUHIUTT 1
OTHOCHUTEJILHOCTH. [locTynaTsl TEOpUM OTHOCUTEIHHOCTH.
41 OcCHOBHBIE CIIEJICTBHS U3 TIOCTYJIATOB TEOPUU OTHOCUTEIIBHOCTH. 1
DJIEMEHTHI PENIITUBUCTCKON JUHAMUKH.
42 KonTponpHas padora Ne 3 mo Teme «OnTuka.» 1
KBanToBas ¢usuka 17 yacos
43 CgetoBsie kBaHTHI. DoTOA D DEKT. 1
44 [Tpumenenue porodddexra. otonsl. KopnyckynspHO-BOIHOBOK 1
JTyaJli3M.
45 JlaBneHnue ceera. XMMHYECKOE AEHCTBUE CBETA. 1
46 Pemenue 3apau mo Teme «CBeToBbIE KBaHTBL. DOTOIPHEKTY. 1
47 Crtpoenue atoma. OnbiTel Pesepdopra. 1
48 KBanToBeie noctynarsl bopa. Moaens atoma Bogopoaa o bopy. 1
49 Jlazepsl. 1
50 CtpoeHue aToOMHOTO siapa. SAaepHbie CHIbl. DHEPIHUS CBSI3H aTOMHBIX 1
szIep.
51 PagnoaktuBHOCTE. Buabl paqioakTUBHOTO U3ITy4EHUSI. 1
52 3aKoH paJnoakTUBHOTO pacnajna. [lepuon momypacnana. 1
53 MeTo/1bl HAOMIOICHUS U PETUCTPAIIUU DIIEMEHTAPHBIX YaCTHUI 1
54 HckyccTBeHHas palMOaKTUBHOCTb. SIIEepHBIE peakLuu 1
55 Henenue saep ypana. Llennas peakuus neyneHus. SnepHbIid peakTop. 1
56 TepMmosinepHbie peakiuu. [I[puMeHeHue a1epHON SHEPTUU. 1
57 buonornyeckoe neiicTBUE paIiOaKTUBHBIX U3TyUYCHUH. 1
Ctpoenne BceesieHHOI# 6 yacoB
58 Bunumsie nemxenuns HeOecHbIX Tel. 3akoHbl Kemepa. Cuctema 1

3emus-JlyHa.




59 ®dusuyeckas mpupoaa MIaHeT U MajbiX Tesl COJTHEYHON CUCTEMBI. 1
60 Comnrre. 1
61 OcHoBHbIE XapaKTepUCTAKH 3BE3/1. DBOIOLNA 3BE3: pOXKIIECHUE, 1
JKU3Hb U CMEPTH 3BE3I.
62 Moeunsriii [TyTe — Hama [anakTuka. ['amakTHKY. 1
63 Crpoenue u 3Bomonus Beenennoii. 1
IloBTOpeHue 2 yaca
64 Enunas ¢pusnveckas kapTuHa MHUpa 1
65 Enunas pusmdeckast kapTuHa MUpa 1
Pe3eps 3 uaca
66 Pezeps
67 Pezeps
68 Pezeps
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