MyHnuunaisHoe 010 KeTHOE 00111e00pa3oBaTeIbHOE YUPESKICHHUE
«Cpennss obmeoOpazoBarenbHas mkona Ne 1» nrr. Tpourko-ITedopck

PACCMOTPEHA Ha 3acemannu
IIKOJIBHOI'O METOAMYECKOr0 00beINHEH NS JupekTop
yuuTeIeH MaTeMaTHKH, (QU3UKH, HHPOPMATHKH
mporokoa Ne 1 ot 31.08.2020
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Pabou4as nporpamma
yueOHOro npeameTa
«Du3uKa»

cpeaHee obiee oOpazoBaHue
CPOK pean3anuu 2 roja

Pabouas nporpamma y4eOHOro npeamMeTa cocTaBlieHa B COOTBETCTBUM ¢ DeiepaibHbIM
rocy/apcTBEHHBIM 00pa30BaTeNbHBIM CTAaHIAPTOM CPEIHETO 001Iero o0pa3oBaHus, ¢ y4eTOM
[TpumepHOIT OCHOBHOM 00pa30BaTEIBLHON TPOTrPAMMBI CPEAHETO OOIIEro 00pa3oBaHUsI.

CocraButens
VYuurens ¢puznuku

nrt. Tpourko-Ilevopck
2020r.



IHosicHuTe/IbHASA 3aNIUCKA

Hacrosimass pabouass mporpamma y4yeOHoro mnpeamera «®Pu3nka» cocTaBleHa Ha OCHOBAHUU
CJIEYIOINUX HOPMATUBHBIX TOKYMEHTOB:

1. ®enepanbubiii 3akoH oT 29.12.2012 N 273-@3 (pea. ot 13.07.2015) "OO6 obpa3oBanuu B
Poccuiickoit deneparuun (¢ u3M. u J101., BCTYIL. B cuiy ¢ 24.07.2015);

2. @enepanbHBI TOCYIaPCTBEHHBI 00pa30BaTENbHbBIN CTAHIAPT CpPEeIHEro OOMIero 0O0pa3oBaHMSA
(YTB. IPHKAa30M MHHHCTEPCTBA 0Opa3oBanus U Hayku P® ot 17 mas 2012 r. N 413);

3. A.B.lllatanuna, ®usuka. Pabouune nporpammel. M.-IIpocBemenue, 2017 r.

4. CanutapHo-3nugeMuoiorndeckue npasuia u Hopmatussl CAHITuH 2.4.2.2821-10 «CanutapHo-
SMUAEMHOJIOTHYECKHe TpeOOBaHUS K YCIOBUSAM U OpraHu3auuu oOydeHus B 00111e00pa3oBaTENbHbBIX
YUPEKIACHUAX», YTBEPKACHHBIX ITOCTAHOBJICHMEM TIJIABHOI'O TOCYJAapCTBEHHOIO Bpaya Poccuiickoin
®enepanuu ot 29.12.2010r. Nel89, 3apeructpupoBannbie B Muntocre Poccun 3 mapta 201 1r. Ne19993.

5. ®enepanbHblii TEepeueHb YYEOHHWKOB, PEKOMEHJOBAaHHBIX M JONYIICHHBIX MUHHCTEPCTBOM
obpazoBanusi u Hayku 1o Ilpuxazsy MO P® or 31.03.2014 Ne253,00I1 HOO, OOIlI OOOQ,
onobpennsix DenepanbHbIM  y4eOHO-METOJAUYECKUM OOBEIMHEHHUEM M0 0oO0lmeMy 00pa30BaHHUIO.
[Iporokon 3acenanus ot 8 anpens 2015 r. Nel/15(c uamenennsimu ot 26.01.2016r.);

6. OcHoBHas oOpa3oBaTelibHas MporpamMma cpeanero oodmero oopazoanus MbOY COILI Ne 1 mrr.
Tpounxko-Ilewopck

CoriacHo yueOHOMY IUTaHy Ha u3ydeHue Gusuku B 10 kiacce orBoautcs 72 vaca (36 yueOHBIX
HEJIeNN), U3 pacyera 2 yaca B HEZEI0.

Pabouas nmporpamma opueHTrupoBana Ha ucnoisib3oBanue YMK:: @usuka. 10 knacc: yueOHUK, aBTOp
I''’A.Msxumes, b.b.byxosues, P.P.Corckuii ans 001ieoOpa3oBaTe/IbHbIX YUPEKICHUH, BXOIALIUI B
coctaB YMK mo ¢usuke mia 10 kmacca, pekoMeH10BaH MuUHHCTEpCTBOM 00OpazoBaHus Poccuiickoi
denepanuu.

Ienn u 3aga4n, pemaemble IPU peaau3anuyu pado4deil NporpaMMmsl:

PactmmpuTe mpeacTaBieHus y4alluXcs O MEXaHWYECKUX SBJICHHSX, YTIyOUTh 3HAHUS y4alllUXCs

[0 3JIEKTPOCTaTHKE, CIOCOOCTBOBATH PAa3BUTHIO TBOPUYECKUX CIOCOOHOCTEH ydWaluxcs, CO3/laHue
YCIOBUHM JJIsl peau3aluy MHTepeca ydalluxcsl K mpeaMery, (GopMHUpOBaHHE YMEHHSI CAMOCTOSITEIBHO
npuoOpeTaTh 3HAHUS.

Hocmuoicenue amux yenetl obecneyugaemcs peuieHuem ciedyrouux 3a0ay.:

® 00yueHus: OCBOGHUE 3HAHUN O (PyHIaMEHTATbHBIX (PM3MUECKUX 3aKOHAX M MPHUHIIUIIAX, JIEKAIIUX
B OCHOBE COBPEMEHHOW (PU3MUECKOW KapTUHBI MHpA; IUIAHUPOBATb M BBINOJIHSITH 3KCIEPUMEHTHI,
BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJIENH; IPUMEHITh MOMyYEeHHbIE 3HAHUA M0 (U3MKE JUISI OOBSICHEHUS
pa3HoO00pa3HbIX (PU3NUECKUX SBJIEHUN U CBOWCTB BEIIECTB; MPAKTUYECKOTO MCIOJIb30BAHUS (PU3NUECKUX
3HAHU;

® gocnumanus: BOCIHTAHHE YOEXKIEHHOCTHM B BO3MOXKHOCTH II03HAHUS 3aKOHOB MPHUPOIBI U
MCIIOJIb30BaHUs JOCTH)KEHUN (U3MKH Ha OJaro pa3BUTHS YeJIOBEUECKOW IIMBMIIM3AINH; HEOOXO0IMMOCTH
COTPYJIHUYECTBA B MPOIECCE COBMECTHOTO BBHIMOJHEHUS 3a]a4, YBaXUTEIbHOTO OTHOIIEHUS K MHEHUIO
OIIIOHEHTa B OOCYXIEHHUU IMPOOJIEM €CTECTBEHHO -HAayYHOI'O COJEp’KaHMs; TOTOBHOCTH K MOpPaJIbHO-
ITUYECKON OILIEHKE HCIIOJIb30BAHMSI HAyYHBIX JOCTM)KEHMM, YyBCTBA OTBETCTBEHHOCTH 3a 3alllUTy
OKPYKarOILE Cpebl.

paseumusi; Pa3BUTHE IIO3HABATEIIBHBIX HWHTEPECOB, HWHTEIJIEKTYAJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B TIpollecce NPHOOPETEHUs 3HAHWUKW MO (U3UKE C WCIOJb30BAaHUEM Pa3IUUHBIX
UCTOYHUKOB MH(POPMAIIMK U COBPEMEHHBIX NH(POPMAIIMOHHBIX TEXHOIOTHA.

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS IpeaMeTa
Juunocmnoie
1)YMenue ynpaBiaTh CBOEH MO3HABATEIBHON NEATENBHOCTBIO;



2)'0TOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJE caMOOOpa30BaHUIO, HA MPOTSHKCHUH
BCEH JKU3HU; CO3HATEIIPHOE OTHOLICHME K HENPEphIBHOMY OOPAa30BaHUIO KaK YCJIOBUIO YCHEIIHOM
npohecCHOHANBLHOM U OOIIIECTBEHHON AESITETbHOCTH;

3)YMeHue coTpyaHMYaTh CO B3pOCIBIM, CBEPCTHUKAMH, JETbMM MIIAJIIErO0 BO3pacTa B
00pa30BaTeNbHOM, yueOHO-UCCIIEN0BATENbCKOM, IPOEKTHON U IPYIUX BUIAaX EATEIbHOCTH;

4)ChopMHUPOBaHHOCTF MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BHTHUS
HayK{; OCO3HAaHME 3HAYMMOCTU HAyKM, BIAJEHUS [JOCTOBEpHOW HH(popMalMed o0 MepeaoBbIX
JOCTH)KEHUSIX U OTKPBITHSIX MUPOBOM M OTEUECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSX
00 ycTpoiicTBe MHpa U 00IIECTBa; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

5)UyBCTBO rOpAOCTH 32 POCCUHCKYIO (PU3UUECKYIO HAyKy, TYMaHU3M;

6)I1o10’xUTEIBLHOE OTHOLIEHUE K TPYAY, LIEJIeyCTPEMIEHHOCTD;

7)OKonorudeckas KyJabTypa, OepekHOE OTHOIIEHHWE K POJHON 3emile, MPUPOIHBIM OOTaTCTBAM
Poccun m Mupa, nOHMMaHHWE OTBETCTBEHHOCTH 3a COCTOSIHHE IPUPOAHBIX PECYPCOB U pPa3syMHOE
IPUPO/IONOIB30BaAHUE.

Memanpeomemmnoie
Pezynamuenvie YY/{

1)CamocTosTenbHO ONpEeAesATh LU, CTaBUTh M (OPMYIMPOBAaTh COOCTBEHHBbIE 3alaud B
00pa3oBaTeNbHON AEATENbHOCTU U KU3HEHHBIX CUTYaLUsX;

2)OueHuBath pecypchl, B TOM YHCIIE BPEMs U JIpyrHe HemaTepualbHbIE pecypchbl, HEOOXOIUMBbIE
JUISL TOCTUYKEHUS IOCTaBICHHOM paHee 1Ielu;

3)omocTaBsATh UMEIOLIUECS BO3MOXHOCTH M HEOOXOAUMBIE [UIs JIOCTH)KECHUS LICJIU PECYPCHI;

4)OnpenensiTb HECKOJIBKO MyTEH JOCTHKEHUS MOCTaBICHHOM 1IN,

5)3agaBarh napaMeTpbl U KPUTEPUH, [10 KOTOPBIM MOXKHO OIPEIEIUTh, YTO LIEIb JOCTUTHYTA;

6)ConocTaBnsaTh MOJy4YECHHBIN pe3yabTaT AEATEIbHOCTH C IOCTABICHHOM 3apaHee LElbIo;

7)Oco3HaBaTh MOCIEACTBUSA JOCTHIKEHUS TOCTABIEHHOM I B JEATENIBHOCTH, COOCTBEHHOMN
YKU3HU U J)KU3HU OKPYKAIOUIUX JIOACH.
Tlo3znasamenvnvie YVJ[

1)Kputndecku oneHUBaTh U UHTEPIPETUPOBATH MHPOPMAIUIO C Pa3HbBIX MO3UIINN;

2)Pacnio3zHaBath U GUKCHPOBATH IPOTUBOPEUUS B MHPOPMAIIMOHHBIX UCTOYHUKAX;

3)Ucnonp30BaTh pa3iMuHble MOJIEIbHO-CXEMaTUUECKNE CPEICTBA AJIsl IPEICTABICHUS BBISIBIEHHBIX
B MH(OPMALIMOHHBIX UCTOUYHUKAX MPOTUBOPEUNA;

4)OcymecTBIATh Pa3BEPHYTHIH HMH(OPMAIMOHHBIA IMOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE
(yueOHble ¥ IO3HABATENbHBIC) 3a/1a4H;

5)Uckatb u HaXoIUTh 0000IIEHHBIE CIIOCOOBI PELIeHHUs 3a/ay;

6)IIpuBOINTh KPUTHYECKHE apPTyMEHTHl KaK B OTHOLICHMHM COOCTBEHHOTO CYXKAEHHUS, TaKk U B
OTHOUIEHUHU JIEUCTBUN U CYXKIECHUN IPYTroro 4eyioBeKa;

7)AHanu3upoBaTh U MpeoOpa3oBbIBATH MPOOIEMHO-TIPOTUBOPEUHBBIE CUTYAIIUH;

8)BhixoauTh 3a paMKu Y4eOHOTrO TMpeAMeTa M OCYUIECTBIIATH II€JIEHANPABJICHHBIM MOMCK
BO3MO>KHOCTH IIMPOKOT0 IIEpEeHOCca CPEeJICTB U CIIOCOO0B ACHCTBUS;

9)BeicTpanBaTh WHAMBUIYAIbHYIO OOpa30BaTENbHYIO TPACKTOPHIO, YUMTHIBAsS OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHMSI;

10)3anuMaTh pasHble MO3UIMM B MO3HABATENBHOM NEATENbHOCTH (OBITh YUEHMKOM U YUYHUTENEM;
¢dopmynupoBaTh 00pazoBaTEIbHBIN 3aIPOC U BBITOJIHATH KOHCYJIBTATUBHBIC (PYHKIIUU CAMOCTOSITENBHO;
CTaBUTh INpoOjeMy Hu paboTaTh Haja €€ peleHUEM; YIPaBIATh COBMECTHOW IO3HABATENIBbHOMN
NESITeIbHOCTBIO U TOTYUHSATHCS).
Kommynuxamuenwvie YV][

1)OcymiecTBiasATh AEIOBYIH0 KOMMYHHMKAIMIO KAaK CO CBEPCTHUKAaMH, TaK M CO B3pOCIBIMHU (Kak
BHYTpH 00pa30BaTEIbHOM OpraHU3allud, Tak U 3a €€ Mpeieamu);



2)IIpu ocylIeCTBICHUHN TPYIIIOBON pabOTHI OBITh KaK PYKOBOJIUTETEM, TaK U YJICHOM IPOCKTHOM
KOMaH/Ibl B pa3HbIX POJISX (FeHEepaTOPOM UJeH, KPUTUKOM, UCTIOTHUTEIIEM, TPE3ECHTYIOUM U T. 1.);

3)Pa3BEpHYTO, JIOTMYHO U TOYHO M3J1araThb CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHMEM aJEKBAaTHBIX
(YCTHBIX U NHCbMEHHBIX) SI3BIKOBBIX CPEJCTB;

4)Pacno3HaBaTh KOH(JIUKTOTCHHbIE CHUTYallMd M NPEAOTBpAlIaTh KOHQIUKTBI O WX aKTUBHOM
dbassr;

5)ornacoBbiBaTh  MO3WIIMKM  WICHOB  KOMaHAbI B  Mpolecce  paboThl  Hag  OoOIHMM
MPOIYKTOM/pELICHUEM;

6)IIpencraBiasaTh MyOIUYHO Pe3yNbTaThl MHAUBHUIYaJTbHOM M TPYIIOBOM NEATEILHOCTU KakK Mepen
3HAKOMOM, TaK U Mepe]] HE3HAKOMOU ayJIMTOpUEH;

7)lonbupare TapTHEPOB ISl  JEJIOBOM  KOMMYHHUKAIMH, HCXOIsi U3  COOOpakeHUi
Pe3yJIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIIATHIA;

8)BocnpuHUMATh KPUTHUYECKHE 3aMEUYaHUsI KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

9)TouHo u émKO (GOPMYIUPOBATH KaK KPUTUYECKUE, TaK U OJAOOPHUTEIIbHBIC 3aMEUaHHs B apec
JIPYTHX JIIOJIeH B paMKax JIeJOBOM M 00pa3oBaTeIbHOW KOMMYHHKAIIMH, U30eras Mpu 3TOM JHYHOCTHBIX
OLICHOYHBIX CYKICHHI.

IlIpeomemmnoie pezyromamot

Yuenux nayuumcs

@®opMupoBaTh IMPEICTABICHUS O 3aKOHOMEPHOM CBS3M M I03HABAEMOCTH SIBJICHHUM MpPUpPOJbI, 00
O00BEKTHBHOCTH HAYYHOTO 3HAHUS, O POJM M MecTe (UMK B COBPEMEHHOW HAaydyHOW KapTHHE MHUPA;
NOHUMaHHEe posiu (pU3HKK B GOPMHUPOBAHUHU KPYro3opa ¥ (PYHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA IS
pelIeHNs IPaKTUYECKUX 3a/]1a4;

Bnagerp  ocHoOBomonararomuMu (PU3NYECKUMH TOHSATUSMHU, 3aKOHOMEPHOCTSMH, 3aKOHAMU U
TEOPHSIMU; YBEPEHHOE I10JIb30BaHKE (PU3NUECKON TEPMUHOIOTHEN U CUMBOIMKOMN;

ChopMupoBaHHOCTH MpeACTaBIEHUIN O (PU3NMUECKON CYLTHOCTH SIBIEHUHN NPUPOABI (MEXaHUYECKHUX,
TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX), BUJAaX MaTepHH (BEIIECTBO M TOJE), IBUKEHHH Kak
crioco0e CyYIIECTBOBAaHHUSA MaTEpUHU; YCBOEHHE OCHOBHBIX HAEH MEXaHUKH, AaTOMHO-MOJIEKYJSPHOTO
YUEHUS O CTPOSHUHU BEUIECTBA, YJIEMEHTOB 3JIEKTPOJUHAMUKHU U KBAHT

Brnagerb OCHOBHBIMH METOAAMM HAyYHOTO MO3HAHUS, UCIOJB3YEMBbIMU B (PU3UKe: HAOIIOJCHUE,
OMMCaHUEe, M3MEpPEHHEe, HKCIEPUMEHT; BIaJCHHE YMEHUSIMH 00pabaThiBaTh pe3yJabTaTbl HU3MEPEHHI,
0OHapyXH1BaTh 3aBUCUMOCTb MEX]y (PU3MUECKMMH BEIMUYMHAMU, OOBSICHATH MOJyYEHHBIE PE3YybTaThl U
JienaTh BbIBOJBI;

Brnanetrs yMeHHsSMHU BBIABUIaTh THIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJAraroIIUX (PU3MYECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh UX AIKCIEPUMEHTAIbHBIMU CPEICTBaMH, (GOpMyIupys Ieib
UCCIICIOBAaHMS; BIIAJICHHE YMEHMSAMU ONMCHIBATb M OOBACHATH CaMOCTOSITENILHO TPOBEAEHHbIC
SKCIIEPUMEHTHI, AaHAJTU3UPOBATh PE3YIbTaThl OJYYEHHOW U3 SKCIIEPUMEHTOB MHGOpPMAIH, ONPEIENSTh
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysIbTarTa;

Yuenux nonyuum eoszmoorcnocms Hayuumocs

Pematsb npoctele U cinoxHble GU3NUECKUE 3a]auu;

[TpuMeHATh NOTy4YEeHHBIE 3HAHUA ISl OOBSICHEHUSI YCIIOBHM NpOTEeKaHUs (PU3MUECKUX SBICHUH B
IPUPOJIE U IS IPUHATUSA IPAKTUYECKUX PELIEHUN B TIOBCEAHEBHOMN KU3HU;

[TonumaTh (QU3HUECKUE OCHOBHI M MPUHIMIIBI JIeHCTBUA (paOOThl) MAllIMH M MEXaHU3MOB, CPE/ICTB
NEPEABIKEHHS M CBSI3U, OBITOBBIX NMPUOOPOB, MPOMBIIIJICHHBIX TEXHOJOTHYECKUX MPOLIECCOB, BIUSHUS
UX Ha OKPY)KAIOIIYIO Cpely; OCO3HAHHE BO3MOXHBIX MPUYNH TEXHOTCHHBIX U AKOJIOTUYECKUX KaTacTpod;

CdopmupoBaTh COOCTBEHHYIO TIO3HUIIUIO 0 OTHOWICHHWIO K (U3UYECKON HH(pOpMaInH,
MOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.



Conep:kanue y4eOHOI0 nmpeamera

Pabouas mporpamma yuebHoro mpenmMera «®dusnka» HampaBieHa Ha (OPMHUpPOBaHHME y OOYUaAIOLIMXCS
(YHKLIMOHAJIBHON T'PAaMOTHOCTH M METAlpEeIMETHBIX YMEHUI 4epe3 BBINOJIHEHHE HUCCIIEI0BATENbCKON U
IIPAKTUYECKOU NEATEIbHOCTH.
B cucreme ecrecTBeHHO-Hay4HOro 00pa3oBaHus (pr3MKa Kak y4eOHbIN IpeIMET 3aHUMAET BaKHOE MECTO
B ()OPMHUPOBAHUU HAYYHOTO MHUPOBO33PEHUS M O3HAKOMIICHHS OOYUYaAIONIMXCS C METOJaMH HAay4HOTO
IIO3HAHUS OKPY)KAIOLIEro MHUpa, a Takke ¢ (U3NYECKMMU OCHOBAaMH COBPEMEHHOIO IPOM3BOJCTBA U
OBITOBOTO TEXHUYECKOTO OKPYKEHHS YeJIOBEKa; B (HOPMUPOBAHIH COOCTBEHHOH MO3UIUH 10 OTHOIICHUIO
K (pu3ndeckoi MH(OpMaIK, OIYYEHHOW U3 Pa3HbIX HCTOUHUKOB.
YcnemHocTs M3y4eHHs MpeiMeTa CBsi3aHa C OBJAJEHHEM OCHOBAMHU YueOHO-HCCIEeN0BAaTEIbCKON
NESITeIbHOCTH, NMPUMEHEHUEM IOIYYEHHBIX 3HAHUM NpU PElICHUM NPAKTHYECKUX M TEOPETUYECKHX
3aja4.
N3yuenne ¢usuku Ha 0a30BOM YpOBHE OPHUEHTHPOBAHO Ha oOOecredeHHne 00IeoOpa3oBaTeIbHOW U
OOIIEKYJIbTYPHON TOJATOTOBKU BBIITYCKHHUKOB.
Copneprxanue 6a30BOro Kypca IO3BOJISICT UCIOJIb30BAaTh 3HAHUA O (PU3MUECKMX OOBEKTax M Ipolreccax
Ui o0ecriedeHrs 0€30MacHOCTH NpH OOpalieHny ¢ MpHOOpaMH W TEXHHUYECKHMMH YCTPOHCTBAMU; IS
COXPaHEHMsI 3/10pOBbSl U COOJIIOJICHUS HOPM 3KOJIOTMYECKOro MOBEACHUS B OKpYXKaoLIeH cpexe; Ui
IIPUHATHUS PELICHUM B IIOBCETHEBHOM KU3HHU.

ba3oBblii ypoBeHb
Du3HKa U eCTeCTBEHHO-HAYYHbII MeTO/] MO3HAHUS MPUPOIBI
dusmka — pyHIaMeHTalIbHas HayKa O NMpHpoJie. MeTo bl Hay4HOIo cciel0BaHus (pU3NUECKUX sSBICHUH.
MonenupoBanue (HU3NYECKUX SIBICHUH W mporeccoB. PU3NYecKHil 3aKOH — TPaHULBI TPUMEHHUMOCTH.
dusnueckue T€OpUU U MPUHLUI cOOTBETCTBUA. Posib U MecTo (pu3uku B HOpMUPOBAHUM COBPEMEHHOMH
HAYYHOH KapTHHBI MUPa, B IPAKTUYECKOH NEATETBHOCTH JIOAeH. Qusuxa u Kyivmypa.

MexaHuka

['paHuIpl MPUMEHUMOCTH KJIACCHMUYECKON MeXaHWKH. BakHeiline KMHEeMAaTHUYeCKHUe XapaKTePUCTHKU —
nepeMenieHue, CKOPOCTh, yckopenrne. OCHOBHBIC MOJICITH TEJT U JIBFKCHUH.

BzaumoneiictBue Ten. 3akoHsl BecemupHoro Tarotenus, ['yka, cyxoro Tpenusi. MHepuuanpHas cucrema
oTcuera. 3aKOHBI MeXxaHUKU HproToHa.

Nmnynsc MaTepHanbHOM TOUKM M CUCTeMBbl. V3MEHEeHHe W COXpaHEeHHe HMITyNbca. Mcnonvzosauue
3AKOHO8 MeXAHUKu Ol O00BACHEHUs OBUNCEHUsI HeOeCHbIX mel U Ol pa3eumusi KOCMUYECKUX
uccnedosanuu. MexaHndeckasi DHEPIHUs CHUCTEMBI Tel. 3aKOH COXpPaHEHHS MEXaHUYECKOW DHEPIHH.
Pabota cubl.

Pasnosecue mamepuanvroti mouku u meepoozo mena. Ycnosus pasnogecus. Momenm cunvi. Pagnogecue
arcuokocmu u 2asa. Jleusicerue sHcuokocmell u 2az08.

Mexannueckue koneOaHus ¥ BoJIHBL. [IpeBparnieHus sHepruu npy KoieOaHusIX. DHEPrys BOIHEI.

MouJiexkyasipaas pu3nKa U TepMOIMHAMUKA

MonekynspHo-kunetnueckass Tteopuss (MKT) crpoeHuss BemecTBa W €€ IKCICPUMEHTAIbHBIC
JI0Ka3aTenbcTBa. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpedHed KHHETHYECKOM SHEpruH TeIJIOBOTO
JBWKEHHSI YacTUIl BemecTsa. Mopenb HaeanpHOro rasa. JlaBineHue rasa. YpaBHEHHME COCTOSTHUSA
UJeanbHOro raza. YpasHenne MenneneeBa—KuianelipoHa.

ArperaTHble COCTOSIHUS BelecTBa. Modenb cmpoenus scuokocmet.

Buytpennss sueprus. Pabora u Tensonepenaya Kak crnocoObl U3MEHEHUs! BHyTpeHHel sHeprun. [lepsbrit
3aKOH TepMoJuHaMHUKU. HeoOpaTuMoCTh TEIIOBBIX MporeccoB. [IpuHIMIIBI 1eHCTBUS TEMIOBBIX MAIlIKH.

DIEeKTPOAMHAMHUKA

Onekrpuueckoe noisie. 3akoH Kynona. HamnpshkeHHOCTP M MOTEHIMAN 3JIEKTPOCTATHUECKOrO IOJIS.
[IpoBoIHMKY, MOTYIPOBOAHUKH U quAIEKTpUKU. KonaeHcaTop.

IIoCTOSIHHBIN 2JEKTPUUYECKUH TOK. OJIEKTpOABMXKyWIas cwia. 3akoH Owma [uid TOJHOM  ILENH.
ONEKTPUYECKUI TOK B NPOBOJHUKAX, JJEKTPOJIMTAX, IOJIYNPOBOJHMKAX, Tra3ax M BaKyyMe.
Csepxnposooumocme.

WHayknus MarHUTHOTO mojs. J[elicTBME MAarHWTHOIO NOJII Ha MPOBOJHUK C TOKOM M JIBHXKYLIYIOCS
3apspkeHHYyro yactuny. Cuna Amnepa u cuiia Jlopenuia. MaroHuTHbie CBOMCTBA BEIIECTBA.



3aKOH JJIEKTPOMAarHUTHOM MHAYKIMM. OjeKTpoMarHuTHoe mone. Ilepemennsiii Tok. SIBneHue
CaMOMHIYKUUH. IHIYKTUBHOCTb. DHepeus d1eKmpoMacHUMHO20 NOA.

OnexTpoMarHuTHeIe Konebanus. KonebaTenbHbIN KOHTYD.

ONEKTPOMAarHuTHbIE BOJHBL.  JIMama3oHbl DJIEKTPOMArHUTHBIX M3JIYYEHHH W HUX IPAKTUYECKOE
IIPUMEHEHUE.

['eomerpuueckas ontuka. BoHOBBIE CBOIICTBA CBETA.

OcCHOBBI cHIENUAJIBLHON TEOPHUH OTHOCUTEIHLHOCTH
NHBapuaHTHOCTh MOJYJISI CKOPOCTH CBeTa B BakyyMme. [IpuHIIMIT OTHOCUTENbHOCTH JHHIITEHHA. CBA3b
MacChl ¥ DHEPTHH CBOOOTHON YaCTUIIBI. DHEPTHSI TOKOSI.

KBanToBas ¢puzuka. @Pu3uka aroMa 1 AaTOMHOI0 siApa

['mnore3a M. Ilmanka. ®Dotosnekrpudeckuii dpdexr. DoroH. KopmyckyaspHO-BOJHOBON Ayamnu3M.
Coomnowenue neonpedenennocmetl I etizendepea.

[Tnanerapuas monenb aroma. OObACHEHHE IUHEHYATOro CHEKTpa BOAOPOJAa HAa OCHOBE KBAHTOBBIX
IIOCTYJIaTOB bopa.

CoctaB M CTpo€HME AaTOMHOIO sApa. OHEpPrus CBSI3M AaTOMHBIX saep. Buabsl paanoaKTUBHBIX
MPEBPAILICHUI aTOMHBIX SIZIEP.

3aKoH paJlMOaKTUBHOIO pacrnaja. SaepHsie peakuuu. LlenHas peakuus qeneHus saep.

DneMeHTapHble yacTullbl. DyHaaMeHTaIbHbIe B3aUMOICHCTBHUSL.

Crtpoenne BcesieHHoit

CoBpeMeHHbIE MPECTABICHUS O TPOUCX0KAeHUH U 3Bosonnu ComHia u 3Be3. Kinaccudukamus 38e3.
3Be3/1bI 1 HCTOYHUKH UX YHEPTHUHU.

lNanakrtuka. [Ipeacrapnenne o CTpOEHUH U 3BOJIIONMN Beenenno.

YueOHO-MeTOAM4YeCKOe o0ecrieueHre yueOHOro nmpouecca

1.I'onosa .B. KonTponbuble padoTel B HOBoM Gopmate. M: UnTennext-Lientp, 2011.

2.I'pomueBa O.M. CamocrosiTenbHble M KOHTpOJbHbIE paboTel 1o ¢usmke 10-11 xmaccel.
M:IIpocsemenue, 2012.

3.MskumeB [I'.4., byxoBueB b.b.,, Corckmii P.P. ®uszuka 10 xmacc: y4yeOHHMK IS
o0mreoOpazoBarenbHbIX yupexaeHuil. M: [Ipocsemenue, 2018.

4.ITapdentreBa H.A. COopHuk 3anau no ¢usuke. 10-11 xnaccsl. bazoBbiit ¥ MpOUIBbHBIN YPOBHH.
M: IIpocsenienue, 2010.

5. PeimkeBnd A.I1. COopHuk 3a1a4 o ¢pusuke, 10-11 kmacesl. M: Ilpocsemnienue, 2013.

6.CaropoB FO.A. ®usuka 10 knacc. [Toypounsie pazpaboTku.

Hughopmayuonno-kommynukamueHnsle cpeocmea

1.Oneparnmonnas cuctema Windows 2010/

2.Pecypcel  EnmHolt  komnekumu  mudpoBbix  oOpaszoBarenbHBIX  pecypcoB  (http://school-
collection.edu.ru)

3.Ilpe3eHTanmu, BUACO-POITHKH.

TeMaTnuyeckoe NJIAHMPOBAHUE

Ne | HazBaHmue Konnu | Conep:xxanne yueOHOro pasaesa Konrtpoas

n/n | pasagesa ectBO | OCHOBHbBIE H3yYaeMble BONPOCHI (mpakTu4ecKue u
4acoB JabopaTopHbie
padoThl,
TBOpPYECKHE H
NPOEKTHbIE
padoThl, IKCKYPCHH



http://school-collection.edu.ru/
http://school-collection.edu.ru/

| u mp.)

10 kiacc (72 yacos, 2 yaca B HeJleJIK0)

1 Beenenue.
duszuka u
€CTECTBEHHO-
Hay4HbII METOJ
MMO3HAHUS
TIPUPOJIBI

1

1.1 | ®usukau
€CTECTBCHHO-
HAaY4YHBIN METOJ]
MO3HAHUSA

MIPUPOJIBI

®duszuka — ¢(yHIaMeHTalbHAs HayKa O
npupoze. Hayunslii METOA MO3HAHUS MUPA.
B3aumocBs3p Mex1y PU3UKOH U IpYyrUMH
€CTECTBEHHBIMU HayKaMu. MeTobl
HAY4YHOTO HCCIeI0BaHus (PU3HUECKUX
saBiaeHU. OU3NYECKUE BETNYUHBL.
[TorpentHocTn n3MepeHuit HU3NIECKUX
BEJIMYUH. Mo1eTMpOBaHUE SIBIICHUHN U
MIPOLIECCOB MPUPOJIbl. 3aKOHOMEPHOCTh U
cly4aiiHOCTh. PU3NYecKue 3aKOHbI U
IPaHUILIbI UX IPUMEHUMOCTU. Pu3nueckue
TEOPHUH U MPUHIIUAII COOTBETCTBUsA. Poib u
MecTo (GU3HKHU B (POPMUPOBAHUHI
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
du3uKa 1 KyJIbTypa.

2. MexaHuka

27

Kunematuka

Mexanunueckoe nBukeHue. CHCTeMbI
orcuéra. CKalsipHble U BEKTOPHbBIE
du3nyecKre BeIMYUHBL. MaTepuaibHas
Touka. [locTrynarensHoe IBUKEHUE.
Tpaexropusl, MyTh, IEPEMEILCHHE,
KOOpJMHATa, MOMEHT BPEMEHH, TPOMEKYTOK
BpeMEHU. 3aKOH OTHOCUTEITLHOCTH
IBUKeHHs. PaBHOMEpHOE MpSIMOIHHEHHOE
nBikeHne. CKoOpoCcTh paBHOMEPHOTO
MPSIMOJIMHEHHOTO ABM)KEHUA. Y paBHEHUE
paBHOMEPHOTO JBIKEHUS. ['paduku
paBHOMEpHOTO IBUXKeHUS. Crodcerue
CKopocmel.

HepaBaomeproe aprxenue. CpenHss
CKOpOCTh. MTHOBEHHAsI CKOPOCTb.
Yckopenue. PaBHOYCKOpEHHOE IBUKEHUE.
YpaBHEHUE PaBHOYCKOPEHHOTO JTBM)KCHUSI.
['paduku paBHOYCKOPEHHOTO

nemwxkeaus. Ceoboonoe naderue meil.
Yexopenue c60600Hn020 naoenus.

JIBHKEHHE M0 OKPYKHOCTH C IIOCTOSTHHOM 1O
MOJIYJII0 CKOpPOCTBhIO. LleHTpocTpemMuTensHoe
yckopeHue. Ilapamempovi 08uxsceHUs:
HebecHblx men.Abcontomno meépooe mejo.
Ilocmynamenvroe u epawjamenvHoe
ogudicenue abCcoiomHo meeépoo2o meid.
Venosas ckopocms, wvacmoma u nepuoo
obpawenus.

KoHnTponbHas
pabota Ne 1
«I10 TeMeE

«KruHeMaTnka TOUKH

¥l TBEPJIOTO TEJIa»

JlaboparopHas
pabota Ne 1
«M3yuenue
JIBIDKEHUS Tea,
OpOIIEHHOTO
TOpHU30HTANIbHA

JlaGopatopHas
paborta Ne 2
«M3yuenue
JIBYDKEHUS TeJa 1Mo
OKPY>KHOCTH

2.2 | 3akoHBI
JUHAMHUKHA

Hrrotona

SBnenne nnepuuu. Macca u cuna.
NuepuunanbHble CUCTEMBI OTCUETA.
BsaumogeiictBue ten. ClioXKeHUE CUII.




IlepBblil, BTOPO! U TPETHUH 3aKOHBI
Herotona.

Ipunyun omnocumenvrocmu I anunes.
['eoyenmpuueckasn u cenuoyenmpuieckas
cucmembvl omcuéma.

2.3 | Cuibl B 5 3aKOH BCEMUPHOIO TATOTEHUS. KoHnTponbHas

MEXaHHUKe ['paBuTanIMOHHAS TOCTOSHHAS. pabota Ne 2 o Teme
Cuna tsoxectu. Cuna mascecmu Ha Opy2ux «/lunamuka. 3aKOHbI
nnanemax. llepsas kocmuyeckas ckopocmo. | Mexanuku HprotoHa.
Heuoicenue HebecHbIX mes U CNYymMHUKOS. Cunpl B MEXaHHUKE
Bec 1 HeBeCOMOCTS. JlabopaTopHas
Cunel ynpyroctu. 3akoH ['yka. paborta Ne3
Cunel TpeHus. «M3mepeHnune

KECTKOCTHU
IPYKUHBDY
JlaGopaTopHas
pabora Ne 4
«3mepenue
koo Punmenta
TpPEeHUS
CKOJIb)KEHUS»

2.4 | 3akoHBI 7 Nmmnynse Tena. UMiynbe cuiibl. 3akoH JlabopaTopHas
COXpaHEHHUS B COXpaHeHHUsI UMITylibca. PeakTuBHOE pabota Ne 5
MEXAHUKE JIBUKEHUE. «3yueHune 3aKoHa

Pa6ora cunbl. MOMIHOCTB. COXpaHEeHHUS
Kunernueckas sneprus. MEXaHUYECKON
PaGota cuibl Tsoxectu. [loTeHnmnanbHas SHEPTUU.»
DHEPrus Tejla B TPaBUTALIMOHHOM II0JIE.

PaGota cuibl ynipyroctu. [lotennuanbnast

SHEPIus ynpyro 1eopMUPOBAHHOTO Tea.

3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTHH.

2.5 | Craruka 2 PaBHOBecHe MaTepuaTbHON TOUYKH U JlabopaTopHas
TBEPOTO Tena. Bunel paBHoBecus. YcnoBus | paboraNe 6
paBHOBECHSI. «M3yuenue
MoMeHT cuIIBIL. paBHOBeECHs Tena

MO/ IEHCTBUEM
HECKOJIBKUX CHII»

2.6 | OcHOBBI 2 Hasnenue. 3axoH [lackans. PaBHoBecue

TUAPOMEXAHUKHU KUAKOCTH U Ta3a. 3aKkOH ApXUMe[a.
[InaBanwue Tem.
Heuoicenue scuoxocmu. 3axon bepuynnu.
Ypaenenue bepuynnu.

IlonBenenune 1 KontponbHas

UTOTOB U3y4YEHUS pabota Ne 3 o Teme

TEMBbI «3aKoHBI

«MexaHHKa» COXpaHEHHUs B

MexaHuke. CTatuka»

3. Monexymsipaas | 17
¢uzuka u
TepMOJUHAMUKA

3.1 | OcHoBHI 2 MonekynspHo-kuHeTnueckas teopus (MKT)

MOJIEKYJISIPHO- CTpOEHHUS BEIlecTBa U €€

KMHETUYECKOU AKCIIEPUMEHTAJIbHBIE JOKA3aTENbCTBA.

teopun (MKT) BpoyHOBCKOE IBMXCHHE.

TemnepaTypa u TEIIOBOE PaBHOBECHE.
IIxamer Henscust u KenbBruHa. AGCOTIOTHAS




TeMIlepaTypa Kak Mepa cpeIHen
KMHETUYECKOU SHEPTUH TEIJIOBOTO
JIBUKEHUSI YACTHUIl BEILIECTBA.

Cuiipl B3aMMOJICHCTBUS MOJIEKYJ B Pa3HBIX
arperaTHbIX COCTOSIHUSIX BEIIIECTBA.
Mopens «uaeanbHbINA ras3y.

JaBnenue raza. CBs3b MEX/y J1aBIICHUEM U
CpeHel KHHETUYECKOM SHEepruen
MOCTYIATEIBLHOTO TEIMJIOBOTO JIBHIKECHUS
MOJIEKYJ UJ€AIbHOTO Ta3a.

OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUH HJIeabHOIO rasa.

3.2

YpaBHeHue
COCTOSIHUS Ta3a

YpaBHEHME COCTOSHUS UACATBHOIO rasa.
VYpaBaenue MenaeneeBa-Knaneiipona.
N3onpoueccel. ['a30Bbie 3aKOHBI.

JlaboparopHas
pabotaNe7

«OQKCcIepruMeHTaIbHa

sl MpOBEPKa 3aKOHA
T'eni-JIroccaka»

3.3

B3aumusbie
MpEBpAILICHUS
JKUIIKOCTH U rasa

B3anMHbIe ipeBpaliieHus JKUIKOCTH U Ta3a.
HacplienHble 1 HEHACHIIIIEHHBIE

napel. /{agnenue HacvlujeHHo20 napa.
Kunenue. Brasicnocms 6030yxa.

3.4

Kunkoctu u
TBEp/bIC TEJa

Mogenp cTpoeHus JKUIAKOCTH.
[ToBepxXHOCTHOE HATSKEHHE.

Cmavueanue u necmaqusanue.

Kanunnapuo.

Kpucramaeckue u amopdHbIe

tena. Mooens cmpoernus meépovix

men. MexaHu4ecKre CBOMCTBA TBEPIBIX TEIl.
Kvnkue KkpucTamibl.

3.5

OCHOBBI
TEPMOJIUHAMUKU

Bryrpennss sHeprus. TepMmoanHamudeckas
CUCTEMA U €€ paBHOBECHOE COCTOSTHUE.
Pabota u Temonepenaya Kak CriocoObI
WU3MEHEHUs BHYTPEHHEN dHEPIUu.
KonnuecTBo TENNOTHI.

TennoémkocTs. Pazogvle nepexoobi.
VYpaBHenue tersioBoro 6ananca. [lepssiii
3aKOH TEPMOJUHAMUKH.

AnnabaTHBII Tporiecc.

HeoOpaTMoCTh TETIOBBIX

MIPOIIECCOB. Bmopoti 3aKOH MepMOOUHAMUKU
U e2o cmamucmu4eckoe moaKko8aHue.
[IpeoOpa3oBaHus SHEPTUU B TETIIOBBIX
MamuHax. [Juxn Kapno. K111 TemnoBeix ma-
TV H.

Kontponbnas

pabota Ne 4 o Teme

«MounekynsipHas
du3uka u
TEPMOJMHAMHKA)

OCHOBBI
AIEKTPOJIH-
HAMUKU

16

41

DJIEKTpOCTaTUKa

DJIEeKTPUYECKUH 3apsil. 3aKOH COXpAHEHUS
AIEKTPUUECKOTO 3apsija. IIECKTPUIECKOE
B3aumoieiictBue. 3akoH Kymnona.
bruszkooeticmeue u oanvrooeticmsue.
Hanpspk€HHOCTE U MOTEHIMAN
AIEKTPOCTATUYECKOTO TOJIsI, CBSA3b MEXKY
HUMH.

JInHuy HaNIPsKEHHOCTH U
SKBUIOTEHIIMAIbHbBIC TOBEPXHOCTH.

Kontponbhas
pabota Ne5 o reme
«DNEKTPOCTATUKA




IIpuHIUII CyNIEPIIO3UIIUH DIIEKTPUUECKUX
nosiei. PaznocTs moreHmmanos. //posoonuku
U OUDNIEKMPUKU 8 DJIeKMPULECKOM NoJe.
OnekTpuyeckas EMKOCTb.

Kongaencarop. Snepeus snexmpuueckozo
noJs.

4.2 | 3akoHBI 7 [TocrosHHbIN 251eKTpUYeckuii ToK. Cuna KonTtponbsHas
MTOCTOSIHHOTO toka. Conporusnienue. [locnenoBarensHoe u | padora Ne 6 o Teme
TOKa napajuieIbHOE COeIMHEHUS TPOBOAHUKOB. «3aKOHBI
Pabota u mourHocTh TOKa. 3akoH J[koys- MOCTOSTHHOTO TOKa
Jlenua. JlaboparopHas
Onektpoasrxkymas cuia (3C). paborta Ne 8
3akon OMa J1sl TOJTHOM JIEKTPUUECKON «IlocnenoBaTenbHOE
Henu. U HapajienbHoe
COCIMHEHUS
MIPOBOAHHUKOBY
JlaboparopHas
pabota Neo
9«U3mepenue DJ1C
U BHYTPEHHETO
COTIPOTHUBIICHUS
MCTOYHUKA TOKA.»
4.3 | DnexkTpuyeckut | 5 DJeKTpOHHAs TIPOBOAUMOCTh METAJIIOB. KonTtponpHas
TOK B Pa3JInYHbIX 3aBUCHMOCTh COTIPOTUBIICHUS TPOBOIHUKA pabota Ne 7
cpenax OT TEMIIEPATYpHI. «DneKTpudecKuit
Csepxnposooumocme. TOK B Pa3JIMYHBIX
DIIEKTPUUECKHI TOK B TIOTYIPOBOJHUKAX. cpenax»
CoOcTBeHHAs U TPUMECHAsl TPOBOAMMOCTH.
p-n-niepexo. I1onynpoeooHukossiii 0uoo,
mpansucmop. [lonynposoonuxossie
npubopbi.
DJEKTPUUYECKUHN TOK B
AIIEKTPOJIUTAX. DNeKMpOoU3.
DJEKTpUUECKUN TOK B BAKyyMe U razax.
Ilnasma.
Peseps 5
11 kaacc (68 yacoB, 2 yaca B HeJleJ110)
1. OcHOBBI 9
ANEKTPOAUHA-
MHMKH (nponomkenne)
1.1 | MarautHoe nose | 5 MaruutHoe none. Uanykuuns JlaGopatopHas
MarHuTHOTO 10JIs1. BeKTOp MarHuTHOM pabotaNe 1
WHIYKIIHH. «Habmronenue
JlelicTBME MAarHUTHOTO TOJISI HA MPOBOJIHUK C | JIEUCTBUSA
TOKOM M JBUXKYIIYIOCS 3apsHKEHHYIO MarHUTHOTO TIOJIS Ha
YacTHUILY. TOK»
Cuna Amnepa. Cuna Jlopenua.
[IpaBuiio neBoOM pyKH.
MaruuTHbl€ CBOMCTBA
BeulecTBa. Mazsnummuas 3anuco uHgopmayuu.
Dnexmpouzmepumenvhbie HPUOOPLI.
1.2 | OnexrpomaruutH | 4 SIBneHUE IIEKTPOMAarHUTHON MHIYKITHH. JlaGopaTopHas
ast UHIYKIUs Maruuthsiii motok. [Ipasuno Jlenna. 3akon | padora Ne 2
AJIEKTPOMATHUTHOW UHIYKIIHH. «3yuenue
DJIEKTPOMArHUTHOE TOJIE. NEUCTBUS SIBICHUS
Buxpesoe anexmpuueckoe JIEKTPOMArHUTHOM




noze. IlpakTuaeckoe MPUMEHEHHE 3aKOHA
AIEKTPOMATrHUTHOMN

uHAyKuun. Bosnuknosenue 3/]C unoykyuu 6
OBUINCYUIUXCSL NPOBOOHUKAX.

SIBiieHME CAaMOMHIYKIIU Y.

VHYKIIUY.

KoHnTponbHas
pabora Ne 1 mo Teme
«MarHurtHoe 1oue.

NHAyKTUBHOCTb. DJIeKTpOMarHuTHas
DHeprusi MarHUTHOTO TOJISl TOKA. DHepeus WHTYKITHS)
9NeKMPOMASHUMHO20 NOJIA.
2. Mexanuueckue 17
Kose0aHus
2.1 | MexaHnuveckue 3 MexaHudeckue KojieOaHusl. JlaGopaTopHas
Kosie0aHus CBoboanble konebanus. Maremarndeckuii | padota Ne3
NPY>KUHHBIA MasiTHUKH. [IpeBpanenus «OrnpenenenHue
SHEPTUU NpHU KoJeOaHusIX. AMILTUTY/a, YCKOPEHUs
MepuoI, 4acToTa, haza KoJeOaHu. cBOOOIHOTO
BeiHyX1eHHBIE KOJeOaH s, pe30HAHC. naJieHus pH
MOMOIIIM MasTHUKA.»
2.2 | DnekTpoMarHur- | 6 DJEeKTPOMarHUTHBIC KOJICOAHUSI.
HbIe KOJIeOaHus KonebartenbHbIit KOHTYD.
CB0OOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.
Asmoxkonebanus. Boinyscoennvle
INEKMPOMASHUMHbBLE KONEOAHUS.
[lepeMeHHBIN TOK.
Komnoencamop u kamywxa 6 yenu
nepemenHo20 moka. Pe3onanc 6 yenu
nepemMeHH020 MOoKd.
Dnemenmapuas meopus mpanc@opmamopa.
IIpoussoocmeo, nepedava u nompebieHue
9NeKMPULECKOL dIHEePIUL.
2.3 | Mexanunueckue 3 Mexanudeckue BoiHbL. [lonepeunsie u
BOJIHBI MIPOJIOTBHBIC BOJHBI. DHEPTHs
BOJIHBL. Mumepgepenyus u ougpparxyus
60./1H. 3BYKOBBIE BOJIHBI.
2.4 | DNEeKTpOMarHuTH | 5 DNeKTpOMarHuTHOE TOJe. Kontponbnas
bI€ BOJHBI DJEeKTPOMarHUTHBIE BOJHBI. pabota Ne 2 o Teme
Buxpesoe anexrpuueckoe noie. Ceolicmea «Konebanus u
9NeKMPOMASHUMHBIX 601H. J{nana3zoHbl BOJIHBI»
AJIEKTPOMArHUTHBIX U3TYICHUH U UX
MPAKTUYECKOEe PUMEHEHHE.
Ipunyunsi paduocssasu u meneeuoenus..
3. OnTtuka 13
3.1 | CeeroBnle 11 I'eomerpuueckas ontuka. [Ipsmonuneiinoe | JlaboparopHas
BOJIHBI. pacrpocTpaHeHHe CBeTa B OJHOPOIHOM pabota Ned
I'eomeTpuueckas cpene. 3aKOHbI OTPAKEHUS U MPEIOMIICHUS «3mepenue
Y BOJIHOBAs cgeta. [lonHoe oTpaxkenue. OntTuueckue nokasareJst
ONTHKA IPUOOPHI. MPETOMIIEHHUS
BonHoBBIE CBOMCTBa CBETA. CTEKJIa»
Cxopocts cBeta. UHTEpdepentus cera. JlabGopaTopHas
KorepentHocts BoiH. udpaxims cBeta. pabota Ne 5
[Tonsipuzanus ceera. Jlucniepcust cBera. «Omnpenenenue
IIpakTHueckoe NIpUMEHEHHE ONTUYECKOU CHUIIBI U
AIIEKTPOMArHUTHBIX U3TyYCHHH. doxycHoro
paccTosiHus
cobuparomei
JTUH3BD)

JlaGopaTopHas




pabota Ne 6
«Onpenenenue
JIUINHBI CBETOBOU
BOJIHBI»
JlaboparopHas
paborta Ne 7
«OyeHnka
UHGOpMaAYUOHHOU
émMKocmu KOMnaKm-
oucka (CDy

3.2 | U3nydenue u 2 Bunel nznyuenuii. ictouHuku cBera. JlaboparopHas
CIIEKTPBI Cnektpbl. CIEKTpaJIbHBIA aHAJIU3. pabota Ne 8»
TennoBoe uznydenue. Pacnpeoenenue «Habmronenue
9Hepeuu 8 cnekmpe abcolomHo 4EPHO20 CIUIOIIHOTO U
mena. JIMHENYaTOro
[Ikana 31eKTPOMarHUTHBIX BOJIH. CIEKTPOB»
Hab6nronenue cnexkTpos.
4 OcHoBBI 3
CIelanbHON
TEOpHH
OTHOCHUTEIb-
HOCTH
3.1 | OcHOBBI 3 Hpuuuner nosenenus CTO.
CIELMAaJIbHON [Toctrynarel CTO: uHBapuaHTHOCTH MOJYJISt
TEOpUHn CKOPOCTH CBETa B BaKyyMe, IPUHIIHI
OTHOCHUTEIBHOCT OTHOCHUTEJILHOCTH DUHINTEHHA.
u (CTO) IIpocmpancmeo u épems 6 cneyuanvbHou
meopuu OMHOCUMENbHOCMU. IHepeUust U
UMNYIBC CBOOOOHOL YACMULDL.
CBs13b MacChl U SHEPTHH CBOOOHOM
YaCTHUIIBI. DHEPTHsl TOKOSI.
5. KBanroBas 17
¢u3nka
5.1 | CeetoBnbIe 4 IIpeomem u 3a0auu k6anmogou Yu3uUKu.
KBaHTHI I'mnoreza M. IInanka o kBaHTax.
®orto3dpdext. DoToH.
VYpaBHeHue A. DUHIITENWHA U1t
dboTtorddekra.
Onvimul A.I'. Cmonemoaa.
3axonvl pomosghghexma.
KopmyckynspHO-BOTHOBOM
nyanusM. /Jugparyus
971eKmpoHos. JlaBneHune cBera.
Ombprite! 11.H. JIebenesa u C.1. BaBuosa.
CooTHo1IEHNE HEONIPEAEIEHHOCTEN
I'eitzenOepra.
5.2 | AtomHas pusuka | 3 OmnsiThl Peszepdopaa. [Tnanerapuas Mmoaennb
ctpoeHus aroma. OObsICHEHUE JIMHEHYaTOro
CIIEKTpa BOJOPOJia Ha OCHOBE KBAHTOBBIX
nocrynaroB bopa.
CnonmanHoe u 6blHyHcOeHHOe
usnyyenue ceema. Jlasepul.
5.3 | Ousuka 8 CocTaB 1 cTpO€HUE aTOMHOTO S1/1pa.

aTOMHOTO sijIpa

N3oTonsl. SAnepHblie CUITBI.
Obmennas mooensb 10epHO20
83aUMOO0EUCMBUS.




JledexT Macchl U SHEPTHSI CBSI3U SApa.
PangroaktuBHOCTE. BUABI paiioaKTUBHBIX
IIPEBPALLCHUI aTOMHBIX

anep. Paouoaxmuenoe usnyyenue, npasuia
cmeueHus.

3aKOH paIM0aKTUBHOTO pacHaja.

MeTtoap1 Ha0JIIOIEHUS U pErUCTpalui
AIIEMEHTAPHBIX YaCTHII.

SnepHble peakuuu, peakiuu JeIeHUs U
cunTtesa. Llennas peakuus aeneHus

sanep. Adepuas suepeemura. TepMmosiepHbIT
CUHTE3.

IIpumeHeHue anepHoi

sHEpTUuu. huonozuueckoe oelicmeue
PAOUOAKMUBHBLX U3TYUEHUI.

5.4 | DnemeHTtapHbie | 2 DJeMeHTapHbIE YaCTHUIIBI. KonTtponbpHas
YaCTHULIbI OyHAaMEHTAIbHBIE B3aUMOJECHCTBUS. paborta Ne 4 o Teme
YckopUTeaH 3JIeMEHTapHBIX YaCTHII. «KBanToBas
(007637080
6. Crpoenue 6
Bcenennoit
6.1 | ConHeuHnas 2 Buoumvie dsuicenus nebecnuvix men. 3axomnsvi
cucrema. Kennepa.
ConHeuHas cucTeMa: IJIaHEThl U MaJjlble
Tena, cuctema 3emuia-JlyHa.
[NanakTuka. CoBpeMEeHHbBIE TTPEICTABICHUS O
CTPOEHUHU U IBOJIFOLIMU BceneHHON.
6.2 | Connie u 2 Crtpoenue u 3Bomorust CoHIla U 3BE31.
3BE3/bI Knaccudukanus 38€31. 3BE316I 1 UCTOUYHUKHU
WX DHEPTUH.
6.3 | Ctpoenue 2 Lpyaue eanaxmuxu. [Ipocmpancmeenno-
Bcenennoit 8pemMeHHble Macumadvl Haba0aemoul
Bcenennoii. Ilpumenumocms 3aK0H08
Qusuxu 013 06vACHeHUS NPUPOObL
KOCMUYECKUX 00BbEKMO8.
Temuasn mamepus u mémHas dHepusl.
7. IToBTOpeHune 2
Peseps 1
Ne | HazBanme paznesa | Koanuu | [lmanupyemblie pesyabrarhl (IpeIMeTHBIE)
n/n eCcT-BO
4acoB
10 xaacc (70 yacos, 2 yaca B He/leJI10)
1 BBenenne. ®usuxkau | 1
€CTECTBEHHO-
HAaYYHBIN METOJ
MTO3HAHUS IPUPO/IBI
1.1 | ®usukan 1 OOBACHATH HA KOHKPETHBIX IPUMeEpax pojib U MECTO (DU3UKH B

€CTECTBEHHO-
Hay4HBbII METOJ
ITO3HAHUS IIPUPOJIBI

€CTCCTBCHHBIMU HayKaMH.

(hopMUPOBaHNH COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B
Pa3BUTHUU COBPCMCHHBIX TCXHHUKHU U TQXHOHOFI/Ifl, B
MPAaKTUYECKOU ESITEIBbHOCTH JI0IeH. JleMOHCTprpoBaTh Ha
IIpUMEpPax B3aUMOCBS3b MEXIY (GU3UKOHN U APYTrUMHU

BOCHpOI/I?)BOIII/ITB CXCMY HAYYHOT'O IMO3HAHMS, IPUBOANUTH




IIpUMEpBI €€ UCIIONBb30BaHus. /[aBaTh onpenesieHue MOHATUN U
pacro3HaBaTh UX: MOJIENb, HAy4Has TUIIOTE3a, PU3NUEcKas
BeIMYNHA, (U3NUECKOE SABIICHHE, HAYUHBIH (HaKT, PU3NUECKUit
3aKOH, (pu3nueckast Teopusi, IPUHLUI COOTBETCTBHUS.
OO60CHOBBIBaTH HEOOXOIUMOCTH MCIIOIB30BAHMSI MOJICIICH JITIst
onucanus puznyeckux siBieHui u npoueccos. [IpuBoanuTts
IIPUMEPbI KOHKPETHBIX SIBICHUMN, IPOLIECCOB U MOJIENEN Ul UX
OIHCAHMSL.

[IpuBoauTh npumeps! puznyecknx BenuanH. opMyaupoBartb
¢bu3nyeckue 3aKOHbl. YKa3bIBaTh IPAHULbI IPUMEHUMOCTH
(U3NYECKUX 3aKOHOB.

[IpuBOANUTE MpUMEPHI UCTIOIB30BAHUS (PU3NUECKUX 3HAHUIH B
KUBOIMCH, APXUTEKTYPE, 1EKOPATUBHO-TIPUKIIATTHOM
HCKYCCTBE, My3bIKE, CIIOPTE.

Oco3HaBaTh LICHHOCTh HAYYHOT'O TIO3HAHMSI MUpA JUIs
YeJI0BEYECTBA B 1IEJIOM U JUIsl KaXKIO0I0 YeloBeKa B
OTJIEIbHOCTH, BA)KHOCTb OBJIAJIEHUSI METOJJOM Hay4YHOT'O
MO3HAHUS AJIS TOCTUKEHUS ycIexa B JII0OOM BUjie
MIPAKTUYECKOU JIEATEIbHOCTH.

['0TOBUTH Mpe3eHTalUU U COOOLIECHHS 10 U3YUYEHHBIM TEMaM
(BO3MOYKHBIE TEMBI IIPE/ICTABICHBI B yUEOHUKE).

Mexanunka
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Kunematuka

JlaBaTh orpe/esieHue MOHITHI: MEXaHMYECKOEe ABIKEHHE,
MOCTYIATENIbHOE ABHKEHHE, PABHOMEPHOE JIBUKEHHUE,
HEpaBHOMEPHOE JIBUKECHUE, PABHOYCKOPEHHOE JABIKEHHE,
JIBMD)KEHUE 110 OKPY)KHOCTHU C IMIOCTOSTHHOM CKOPOCTbhIO, CUCTEMA
oTcuéra, MaTepUaIbHAS TOYKA, TPAEKTOPHS, ITyTh,
nepeMeleHne, KOopAnHaTa, MOMEHT BPEMEHH, IIPOMEKYTOK
BpPEMEHH, CKOPOCTh PABHOMEPHOTO JABIIKEHUS, CPETHSIS
CKOpPOCTh, MTHOBEHHAs CKOPOCTb, YCKOPEHHE,
[EHTPOCTPEMHUTEIFHOE YCKOPEHHE.

Pacrio3HaBaTh B KOHKPETHBIX CUTYallUsX, HAOIIOAATh SIBICHUS:
MeXaHUYeCKOe IBI)KEHHUE, TOCTYATeIbHOE ABIKEHHE,
paBHOMEPHOE JBM)KEHUE, HEPAaBHOMEPHOE JIBUKEHHE,
PaBHOYCKOPEHHOE JBIKEHUE, 08UINCEHUE C YCKOPEHUEM
€80000H020 naodenusl, TBUKEHHUE 10 OKPY>KHOCTH C TIOCTOSTHHOM
CKOPOCTHIO.

Bocnpou3BoauTh SBICHUS: MEXaHUUECKOE JBIKEHUE,
paBHOMEpPHOE JBIKEHUE, HEPAaBHOMEPHOE JIBUKCHNE,
PaBHOYCKOPEHHOE JBMKEHUE, 08UIICEHUE C YCKOPEHUEM
€80000H020 naoenusl, TBUKEHHUE 110 OKPYKHOCTH C TOCTOSTHHOM
CKOPOCTBIO JJIsi KOHKPETHBIX Tell.

3aaBarh CCTEMY OTCUETA JIJISl OMUCAHUS JIBIKCHHS
KOHKPETHOTO TeJa.

Pacnio3naBath cuTyarum, B KOTOPBIX TEJIO MOKHO CUHATATh
MaTepuaabHON TOYKOM.

OnwuceIBaTh TPAEKTOPUH IBUKECHUS TEIl, BOCTIPOU3BOIUTH
JIBYKEHUE U IPUBOJIUTH MIPUMEPHI TEJl, UMEIOIINX 3aJaHHYIO
TPAaeKTOPUIO JIBUKCHHUS.

OmnpenensaTh B KOHKPETHBIX CUTYAIMSIX 3HAUEHUS CKaJIIPHBIX
(Gu3NYEeCKUX BEIUYNH: MOMEHTA BPEMEHH, TPOMEXYTKA
BpPEMEHU, KOOPAMHATHI, IyTH, CPEAHENH CKOPOCTH.

HaxoanuTe MOAYJb ¥ IPOEKLIUU BEKTOPHBIX

BEJINYUH, 8bINOIHAMb 0EliCEUS YMHOICEHUS HA
YuUCn0,CN0XKEHUS, 8bIYUMAHUs BEKTOPHBIX BEJIMYHH.




OmnpenensiTh B KOHKPETHBIX CUTYAIUSIX HAIMlPaBJICHUE, MOy U
MPOEKIIMH BEKTOPHBIX (PU3NUECKUX BEIMYMH: IEpEMELICHHUS,
CKOPOCTH PaBHOMEPHOTO JIBH)KEHUSI, MTHOBEHHOW CKOPOCTH,
YCKOpEHUS, ICHTPOCTPEMHUTEIBLHOTO YCKOPEHUS.

[TpuMeHsITh 3HaHUS O ACUCTBUAX C BEKTOPAMHU, IMOJIYICHHBIC Ha
ypokax reometpun. Ckiaovigams u 8b14UmMams 8eKmMopbl
nepemewjenuli u CKopocmeltl.

Buiasnams ycmotiyugvle nosmopsirowuecs cea3u mexncoy
8eUUUHAMU, ONUCHIBAIOWUMU MEXAHUYECKOE 0BUICEHUE.
Hcnonvsoeams pasnuyHvle 271eKmMpoHHble pecypcyl OJisl
noCmMpoenUs IKCNePUMEHMATIbHBIX 2PAPUKO8 U UX 00pabOmKU.
Yemanasnuseamo ghuzuueckuii cmoicn kod¢puyuenmos
NPONOPYUOHATLHOCMU 8 BbIABNEHHBIX CBA35X, 8 pe3yibmame
noJy4ams Hogvle usuyecKue 8eUdUHbL.

Pabomamuw 6 nape, epynne npu vinonnenuu
uUccne008amenbeKux 3a0aHull.

Oyenusams peanbHOCMb 3HAYEHUL NOJYYEHHbIX PU3UYECKUX
BENUYUH.

Braoemwv cnocobamu onucanus 0susicenus: KOOpOUHAMHBIM,
BEKMOPHBIM.

3anuchIBaTh ypaBHEHUSI PABHOMEPHOTO M PABHOYCKOPEHHOTO
MEXaHHUYEeCKOro JABIMKeHus. COCTaBIATh ypaBHEHUS
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO MPSMOJTMHEHHOTO
JIBUKEHHS B KOHKPETHBIX CUTYaIusax. OnpeneisaTs 1o
yYpaBHEHUSM MapaMeTPhl JBUKCHHUS.

[IpuMeHsTh 3HaHUS O TOCTPOSHUU M YTEHUH IPaPUKOB
3aBUCHMOCTH MEKy BETUIHMHAMH, TIOJTydEeHHBIC HA YPOKax
anredpel. CTpouTh rpaduk 3aBUCUMOCTH KOOPUHATHI
MaTepHaTbHOW TOYKH OT BpeMEHU JBIKeHUs. OTpeesaTh 1o
rpaduKy 3aBUCUMOCTH KOOPJIMHATHI OT BpEMEHH XapaKkTep
MEXaHHYECKOTO JIBIKCHUSI, HA4aIbHYIO0 KOOPIUHATY,
KOOpJIWHATY B yKa3aHHBII MOMEHT BpEMEHU, U3MEHEHHE
KOOPIUHATHI 32 HEKOTOPHIH TPOMEKYTOK BPEMEHH, TIPOCKITUIO
CKOPOCTH (11 pABHOMEPHOTO MPSMOJIMHEHHOTO JIBUKEHUS).
OmnpenensTh 1Mo rpaduKy 3aBUCUMOCTH TTPOSKIIMHA CKOPOCTH OT
BPEMEHH XapaKTep MEXaHUUYECKOTO JIBHXKEHUS, IPOCKITUIO
HaYaJIbHOW CKOPOCTH, MIPOCKITUIO YCKOPCHUS, H3MCHCHHE
KoopauHaThl. Onpeensats no rpaduky 3aBUCUMOCTH MPOESKITUU
YCKOPEHUS OT BPEMEHH XapaKTep MEXaHUUIECKOTO JIBHIKEHUS,
W3MEHEHHE MPOEKIIUN CKOPOCTH 32 OMpeIeIEHHBII
MTPOMEXYTOK BPEMCHH.

JlaBaTh ompeeneHne MOHITHIA: a0COMIOTHO TBEPAOE TEIO,
MOCTYIATEIbHOE U BpallaTeIbHOE IBUKCHHS a0COTIOTHO
TBEPAOTO Tena. Pacmo3HaBaTh B KOHKPETHBIX CUTYaIUsX,
BOCIIPOU3BOIUTH W HAOIIOIATh TIOCTYIATEIFHOE U
BpalarenbHOe ABMKEHUS TBEPAOro Tena. [[puMeHaTs Moiensb
a0COTFOTHO TBEPJIOTO TeJia JIJIs ONUCAHUS JBM)KCHUS TEIL.
BoeIuncniaTe 3HaU€HUS YIIIOBOM U JIMHEWHOW CKOPOCTEH,
9acTOTHI ¥ TIEpHO/1a OOpaIIeHNs B KOHKPETHBIX CHTYAIIHSIX.

Onpedensamv napamempul OBUNCEHUS HeOeCHbIX Mell.
Haxooums neobxooumyro 015 0aHHbIX pacuémos un@opmayuio
6 Uumepneme.

Cmpoums epaguku 3a6ucumocmu npoeKyuu U Mooyis
nepemewjensl, CKOpoCmu MamepuaibHoll MoYKy Om epemeHU
osuicenuss. Cmpoums epaghuxu 3a8ucumMocmu nymu u




KOOPOUHAMbL MAMEPUATLHOU MOYKU OM 8PEMEHU OBUNHCEHUSL.
Onpedensamob no epa@uxy 3a8UcumMocmu KOOPOUHAMbvL OMm
8PeMEHU XapaKmep MexaHuyecko20 08UNCEHUSA, HAYATIbHYIO
KOOPOUHAMY, KOOPOUHAMY 8 YKA3AHHbII MOMEHM 8DEMEHU,
U3MeHeHue KOOPOUHAMbL 3a HEKOMOPBLU NPOMENCYIMOK
8peMeHU, NPOEKYUIO CKOPOCmu (0151 PABHOMEPHO20
NPAMOTUHEUHO20 OBUNCEHUSL), CPEOHIOI0 CKOPOCHb, MOOYb
MAKCUMATIbHOU MCHOBEHHOU CKOPOCHIU.

Onpedenams no epapuxy 3a8uUcumMocmu npoeKyun
nepemewjers Om epemMmeHU XapaKmep MexaHudecKoeo
0BUIICEHUS, NPOEKYUIO CKOpocmu (0Jis1 PABHOMEPHO20
NPAMONIUHEUHO20 OBUNCEHUS), UBMEHEHUE KOOPOUHAMMbL.
Onpedenamo no epapuxy 3a8uUcCuMoCcmu RPOeKyuy CKOpocmu
OM BPeMEHU XAPAKMeP MEXAHUYECKO20 OBUICEHUS, NPOEKYUIO
HA4anbHoU CKOPOCMU, NPOEKYUIO YCKOPEHU, NPOEKYUIo
nepemewjenusl, UsMeHeHue KOOPOUHANMbL, NPOUOEHHbLI NYMb.
Onpedensamob no epapuxy 3a8UcCUMoOCmu NPOEeKYUU YCKOPeHUs
OM BPeMEHU XAPaKmep MexaHuuecKko20 0BUNCEHUS, USMEHEeHUE
NpoeKyUuY CKOpoOCmu, usmMeHenue Mooy CKOpoCmu 3a
onpeoenénublll NPOMEINICYNMOK BPEMEHL.

Paznnyath myTh U epeMenieHue, MTHOBEHHYIO U CPETHIO0
CKOpOCTH.

N3mepsTh 3HAYCHMS IEPEMEIIICHUS, TTYTH, KOOPIUHATBI,
BPEMEHHU JIBXKCHHSI, MTHOBEHHOM CKOPOCTH, CPEIIHEH
CKOPOCTH, YCKOPEHUSI, BPEMCHU JBUKCHHSI.

PaGorath B mape npu BBIIIOJIHEHUH JIAOOPATOPHBIX PaboT U
MPAKTUIECKUX 3aMaHui. [[pUMEeHITh MOJEITN «MaTepHalibHas
TOUKa», «PaBHOMEPHOE MPSIMOJIMHEHHOE ABMKEHUEY,
«PaBHOYCKOPCHHOE JIBFDKCHUE)» ISl OMUCAHUS JIBIKESHUS
peabHBIX Tel U 00BEKTOB, U3yYaeMbIX B Kypce OMOIOTHH.

2.2

3aKOHBI TUHAMUKU
Hrrotona

JlaBatb ompe/esieHue MOHIATUI: HHEePIHsL, THEPTHOCTb, Macca,
CHJIa, paBHOACWCTBYIOIAS CHJIa, MHEpIIHAIbHAS CHCTEMa
oTc4éTa, HeMHepIHalbHask CUCTEMa OTCUETA, TEOL[CHTPHUECKas
Y TETMOIICHTPHYECKAsi CHCTEMBI OTCUETA.

Pacnio3naBate, HaOMIOAaTh ABNEHUE HHEpIUU. [I[puBOAUTH
MIPUMEPHI €T0 TPOSIBICHUS B KOHKPETHBIX CHTYaIIUsX.
OOBSCHATH MEXaHUUECKUE SBIICHUS B HHEPIIUAIBHBIX U
HEMHEPIMATIbHBIX CUCTeMaX OTCYETa. BBIIETSATh NeiicTBUS T
JpyT Ha JApyra U XapakTepu3oBaTh ux cuiamu. [IpumMeHsTh
3HaHUS O JICHCTBHX HAJl BEKTOPAMH, TIOIyYeHHBIE Ha YpOKax
reomeTpun. OnpeaensTh paBHOACHCTBYIONIYIO CHUITY IBYX U
oonee cuin. Onpeodensimob pagHoOeticmayouyio CULY
9KCNEPUMEHMATILHO.

@opMynHMpoBaTh MEPBHII, BTOPOM U TpeTHM 3aKOHBI Hpr0TOHA,
YCIIOBUA UX TPUMEHUMOCTH.

Buisignams ycmotiuugole nogmopsowuecs cea3u mexncoy
YCKOpeHuem meia u oeticmeayioujeli Ha He2o CUNOU.
Yemanasnuseame ghusuueckuti cmoicn kodgpuyuenma
NPONOPYUOHATLHOCU 6 BbIAGNEHHOU C8A3U (8eNUNUNA,
obpamuas macce mena).

Yemanasnusamv mpemuii 3axon Hotomona
IKCNEPUMEHMATILHO.

IIpuMeHATH nEpBbIN, BTOPOM U TPETHUM 3aKOHBI Hbl0TOHA IpH
PELICHUN PACUETHBIX U IKCHEPUMEHMATbHBIX 3a0aY.
060cH08b16aMb B03MOHCHOCHb NPUMEHEHUS 8MOPO20 U




mpemve20 3akoH06 Hovlomona 6 2eoyenmpuueckoii cucmeme
omcuéma. Haxooums 6 donornumenvHou 1umepamype u
Hnmepneme unghopmayuio, noomeepicoarowyio epawjerue
3emnu.

@opMyIHMpOBaTh NPUHLUII OTHOCUTEIBLHOCTH [ anues.

2.3

Cuibl B MEXaHUKE

[lepeuncnsTh BUIbI B3aUMOICHCTBUS TEJ U BUJBI CUII B
MEXaHHKE.

JlaBaTh onpeieneHne MOHATHIA: cujia TSXKECTH, cria
yIIPYTOCTH, CUJIa TPEHHUSI, BEC, HEBECOMOCTb, nepecpy3Ka,
nepeas KOCMUYecKas CKopocmo.

®opMyIHpoBaTh 3aKOH BCEMUPHOT'O TATOTEHUS U YCIIOBUS €TI0
MPUMEHUMOCTH.

Haxonute B nononxutenbHoM tureparype u Uurepuere
nHdopmaIno 06 OTKPHITUU HBIOTOHOM 3aKOHA BCEMHPHOTO
TATOTEHUS, A MAKHce UHDOPMAYUIO, NO3BONIAIOULYIO PACKPLIMb
JIO2UKY HAYYHO20 NO3HAHUS NPU OMKPLIMUU 3AKOHA 8CEMUPHO20
Ms20MmeHUsl.

[TpuMeHSITh 3aKOH BCEeMUPHOTO TATOTCHUS IIPH PEIICHUU
KOHKPETHBIX 3a/1a4.

HUmemsv npeocmasnenue 06 unepmuou macce u
2PABUMAYUOHHOLL MAcce: HA3bI8AMb UX PA3TUYUSL U CXOOCEO.
PaccunThIBaTh CHITY TSDKECTH B KOHKPETHBIX

CUTYaIUsIX. Bulyuciamo cuny masxicecmu u yCKkopenue
800001020 nadeHus Ha Opyaux nianemax. Boiuuciame
ycKopeHnue c860600H020 NAOEHUS HA PA3TUYHBIX WUPOMAX.
Haxooums 6 dononrnumenvrot aumepamype u Mnmepnueme
ungopmayuro o napamempax niaHem u Opyeux HebecHvlx mel.
Paccyumwvieamov nepsyro kocmuueckyio ckopocme.
Hcnonvsoeams 3axonsl Mexanuku 01 00bACHEHUS OBUNCEHUSL
HebecHbIX mell.

BreruncnsTe Bec Ten B KOHKPETHBIX cUTyanusx. Ha3piBaTh
CXOJICTBO W pa3JIMIMs Beca U CWIIBI TsDKEeCTH. Pactio3HaBath u
BOCIPOU3BOJUTH COCTOSIHUS TEJ, TPU KOTOPBIX BEC Tella paBeH
CHWJIE TSDKECTH, OOJIbIIe WM MeHbIe e€. ONUCHIBAaTh U
BOCIIPOU3BOJIUTH COCTOSIHHE HEBECOMOCTH TeJa.

Onpedensmo nepezpysKy mena npu pewieHuu 3aoad. Haxooumuo
6 donoaHumenvHol aumepamype u nmepneme unghopmayuro o
BNUAHUU HEBECOMOCMU U NepecPy3KU HA OP2aHU3M

yenogexa. ' OTOBUTH IPE3EHTALIUN U COOOIIEHHS O TIOBEICHUN
TEJI B YCIIOBUSIX HEBECOMOCTH, O IOJIETaX YeJI0BEKa B KOCMOC, O
JOCTHKEHHSIX HAIIeH CTPaHbI B MOATOTOBKE KOCMOHABTOB K
MOJIETAM B YCIIOBHSIX HEBECOMOCTH.

Pacno3naBath, BOCIIPOU3BOIUTE M HAOMIOAATH PA3IMYHbIC
BHJIBI ieopMartuu Tes. DopmynupoBath 3akoH ['yka, TpaHUIIBI
€ro MPUMEHUMOCTH. BEIUUCIATE U U3MEPSATH CUITY YIPYTOCTH,
KECTKOCTD MPYKUHBI, HCECMKOCHb CUCTEMbL NPYHCUH.
Hccneoosams 3asucumocms cunvl ynpyeocmu om oeghopmayui,
8bINOIHAMb IKCNEPUMEHMATbHYIO NPOBEPK) 3aKOHA

I'yka. Pacnio3HaBath, BOCIIPOU3BOINUTE, HAOTIOIATH SBIICHUS
CYXOT0 TPEHHUsI MIOKOSI, CKOJIbKEHHUSI, KaueHus, sIBJICHHUE
COTPOTUBIICHUS TIPU JBMKCHUHU TEJA B XKHUJIKOCTH WU Ta3e.
N3mepsaTh 1 n300pakath rpa@uvecKy CUIIbl TPEHUS TTOKOS,
CKOJIb)KEHUSI, KAUCHHUSI, KHUIKOTO TPEHHSI B KOHKPETHBIX
cutyanusx. Mcnonb3oBath GopMyIty Ajsl BEIYUCICHUS CUIIBI
TPEHUsI CKOJILKCHUS TIPH PEIICHUU 3a1a4. Bviseiamo




9KCNEPUMEHMATILHO BEIUYUHDBL, OM KOMOPBIX 3A6UCUM CULA
MPEHUS CKOTbHCEHUS.

N3mepsATh cuily TSKECTH, CUITY YIIPYTOCTH, BEC TEJA, CHILY
TPEHHUs, YIUIMHEHHUE MPYKUHBI. ONpeesaTs ¢ IOMOIIBIO
KOCBEHHBIX U3MEPEHUI KECTKOCTD MPYKUHBI, KO3 (P PHULIHEHT
TPEHUSI CKOJIbKCHHUS.

Paborath B mape npu BHIIOJTHEHUH MPAKTHUECKUX 3aJaHUM.
Haxonute B nononnurtenbHoM tureparype u Uurepuere
MH(OPMAIIHIO O BKJIJIEC PA3HBIX YUEHBIX B PA3BUTHE MEXAHHUKH.
['oTOBUTH Mpe3eHTaluu U COOOLIEHHS 10 U3YUYECHHBIM TEMaM.
[IpuMeHsTh 3aKOHBI AMHAMUKHU JIJIS1 ONTMCAHUS IBUYKEHUS
pEaJIbHBIX TEl.

2.4

3akoH COXpaHCHUA B
MECXAaHHUKC

JlaBaTh onpeneneHre NOHATUI: UMITYJIbC MAaTEPUAIBHON TOYKH,
HMITYJIBC CHJIBI, UMITYJIC CUCTEMBI TEJI, 3aMKHYTasl CUCTEMA
T€J, PEAKTUBHOE JIBM)KCHUE, peaKmueHas cud.

PacrnioznaBath, BOCIpOM3BOINUTh, HAOIIOAATh YIPYTHUE U
HEYNPYrue CTOJKHOBEHUS TeJl, PEAaKTUBHOE JBUKEHUE.
Haxonuths B KOHKPETHOM CUTYyalluy 3HAYEHHS UMITYJIbCa
MaTepuaibHON TOYKU U UMITYJIbCA CHUJIBI.

@opMyIHMpOBATH 3aKOH COXPAHEHUS UMITYJIbCA, TPAHULIBI €TO
MIPUMEHUMOCTH.

CocTaBnaTh ypaBHEHUS, ONUCHIBAIOLINE 3aKOH COXPAaHEHUS
HMITYJIbCa B KOHKPETHOU cuTyauuu. HaxoauTe, ucnonb3ys
COCTABJICHHOE YPABHEHUE, HEU3BECTHBIEC BEINYUHBI.
Co3naBaTh CUTyalluH, B KOTOPBIX MPOSIBIISIETCS 3aKOH
COXpaHEHUsI UMITYJIbCa.

Haxoauts B nononHutensHoM autepatype u HTEpHETE
MH(}OpPMALIKIO 10 331aHHOH TeMe. ' 0TOBUTH pe3eHTaluu 1
COOOIIEHHUS IO U3YYEHHBIM TeMaM (BO3MOXHbBIE TEMBI
MIpe/ICTaBJICHbI B yUEOHUKE).

['oTOBUTH Mpe3eHTALMU U COOOLICHHS O MOJIETaX YeIOBEeKa B
KOCMOC, O TOCTH>KEHHAX HAIIEH CTPaHbl B OCBOCHHUH
KOCMHMYECKOTO IIPOCTPAHCTBA.

PaGorate B nape niau rpynmne npu BbIMOJTHEHUH TPAKTHUECKUX
3aJlaHUM.

JlaBaTh onpeneneHne MOHATUI: paboTa CUIIbI, MOIIIHOCTb,
KMHETUYECKasi SJHEPIUsl, TOTEHIIMAIbHAs SHEPTUs, TIOJIHAs
MEXaHNYECKasl SHEPI'Usl, U30JIMPOBAHHAsI CUCTEMA,
KOHCEpBaTHBHasI CHUJIA.

BbruncnsTe B KOHKPETHON CUTYal[uu 3HAaYeHUsI (PU3NUECKUX
BEJIMYMH: pabOThI CUJIbI, pa0OTHI CHUIIBI TSXKECTH, pAOOTHI CHITBI
YIPYTOCTH, pabOThI CHJIBI TPEHUS, MOLITHOCTH, KWHETUYECKON
JHEPIUH, U3MEHEHUsI KUHETUYECKOM YHEPIUH, IOTEHIIMAIBHON
SHEPTHH TeJl B TPABUTALMOHHOM I10J1€, IOTEHIINAIbHON
SHEPIuu ynpyro 1eopMUPOBAHHOTO TeJa, HOTHON
MEXaHNYECKON IHEPTUN.

CocTaBisTh ypaBHEHHUs, CBSI3bIBAIOLINE Pa0OTy CUJIBI,
JEHCTBYIOIIEH Ha TEJIO B KOHKPETHOW CUTyallu, C U3MEHEHHEM
KUHETUYECKOM dHepruu tena. Haxonuts, ucnonb3ys
COCTABJICHHOE YPABHEHUE, HEU3BECTHBIE BEIMYUHBI.
DopMyJIUPOBATH 3AKOH COXPAHEHUS IMOJHOM MEXAHUYECKON
SHEPTHUH, Ha3bIBaTh IPAHULIBI €T0 IPUMEHUMOCTH.

CocTaBnaTh ypaBHEHUs, ONIUCHIBAIOLINE 3aKOH COXPAaHEHUS
MOJTHOM MEXaHUYECKON SHEPIUH, B KOHKPETHOW CUTYalIHH.
Haxonuts, HCIIOIB3YSl COCTABICHHOE YPABHEHUE, HEU3BECTHBIC




BEJINYMHBI.

CozpaBaTh cUTyaly, B KOTOPBIX IIPOSIBIISIETCS 3aKOH
COXpaHEHUs MTOJIHOW MEXaHUYECKON YHEPTUN.

BBINOIHATE SKCNIEPUMEHTAJIBHYIO IPOBEPKY 3aKOHA
COXpaHEHUsI MEXaHUYECKON YHEPIUU. BBIIIOIHATE KOCBEHHBIE
U3MEpPEHUs UMITYJIbCA Tejla, MEXaHUYECKON SHEPTUH Tea,
paboThI CUIIBI TPEHHUS.

Paborats B nape, rpymne npu BbIIOJIHEHUH IPAKTUYECKUX
3alaHuM.

IIpuMeHTh 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKON
SHEPIUM JUIS ONIMCAHUS ABUKCHUS PEAIBHBIX TElL.

2.5

Crartuka

JlaBath olpe/iesieHUe MOHITUI: paBHOBECHE, YCTONUNBOE
paBHOBecCHe, HEYCTOHYMBOE paBHOBECHE, O€3pa3InIHOE
paBHOBECHE, IUIEYO CHJIbl, MOMEHT CHUJIBI.

HaxoauTe B KOHKPETHOM CUTYaIlK 3HAYCHUS TIeYa CHIIBL,
MOMEHTA CHUJIBI.

[lepeuncasTe ycnoBHs paBHOBECHS MaTEPHAIbHON TOYKH U
TBEPaOro Tena. COCTaBIATh YPABHEHUS, ONMCHIBAIOIINE
YCJIOBHS PAaBHOBECHS, B KOHKPETHBIX CUTyausx. Onpenensrs,
UCIOJb3Ysl COCTaBIEHHOE YPaBHEHUE, HEU3BECTHBIC BEJTMUNHBI.
Pacrnio3naBath, BOCIIPOM3BOJIUTE U HAOIIOIATh PA3INIHbIC
BUJIbl PABHOBECHS TEJ.

W3MepsTh crily ¢ TOMOIIBIO IPYKUHHOTO THHAMOMETpA U
u(POBOro JaTyMKa CUJIbI, U3MEPATH IIeuo cuiibl. PaboTath B
nape, rpyIre npy BHIMOJHEHUH MTPAKTUYESCKUX 3a1aHUH.
Haxoaute B nononuuTensHON nutepatype u Murepuere
MHGOPMAIIHIO O 3HAYCHUN CTaTUKU B CTPOUTEIHCTBE, TEXHUKE,
OBbITY, 00BsICHEHHE (OPMBI M pa3MEPOB 0OBEKTOB MPUPO/IBL.
['oTOBUTE MIpE3EHTAINN U COOOIICHHS, 8bINOTHANMb
uccredoeamenvckue pabomsi MO 3aJaHHBIM TEMaM.

PaGorate B nape nmpu BbIOJHEHUH J1JAOOPaTOPHON pabOThI

2.6

OCHOBBI
THUIPOMEXaHUKU

JlaBaTh onpeielieHne MOHATHI: Hec)KUMaemast )KUJKOCTb,
paBHOBECHE KUAKOCTH U Ta3a, THIAPOCTaTUIECKOE

NaBJICHUE, IAMUHapHoe mevenue, mypoyieHmnoe medenue.
Pacnosnasams, 6ocnpouszeooums u Hab100amMb 1AMUHAPHOE U
mypoOyieHmHoe meyerue HCUOKOCMU.

Haxoautb B KOHKPETHOM CUTyalluy 3HAYEHUS 1aBIICHUS B
TMOKOSIIECsT JKUIKOCTH HIIH Ta3e.

®opmynuposats 3akoH Ilackais. [Ipumensars 3akoH Iackans
JUIs 0OBACHEHUS THIPOCTaTHYECKOI0 apaiokca, JUist
00BSICHEHUS IPUHIIMIIA IeHCTBUS THIPABIMYECKOTO IIpecca 1
BBIUHCIICHHS TapaMEeTPOB Ipecca.

®opmynupoBaTh 3akoH Apxumena. [IpuMeHsTh 3aKkoH
Apxumena s peuieHus 3a1a4. PaccuuTeiBaTh MIOTHOCTD TEa
II0 €T0 MOBEACHUIO B )KUAKOCTH. OnpenensiTh BO3SMOKHOCTh
IJIaBaHUs Tena.

Cocmasnams ypagnenue bepuynnu 6 KOHKpEmMHbIX CUMYAYUSX.
Onpeoenamo, UCnonv3ys COCMAagieHHoe ypaeHeHue,
Heu3eecmHbvle 8eNUYUHDL.

IIpusooums npumepul, unirocmpupyroujue blNOIHeHUe
ypasnenus bepuynnu. Ilpumenams ypaenenue bepuynnu ons
ONUCAHUS OBUNCEHUSL HCUOKOCIU 8 PACTNEHUSIX U HCUBLLX
OpP2aHUMAX.

Haxooums 6 donoanumenvrot aumepamype u Mnmepueme
ungopmayuro 06 ucnoavszosanuu ypasnenus bepuyinu 6




mexHuKe u Ovimy.

[Togsenenue utoro | 1 OnuceIBaTh MEXAaHUYECKYIO KapTUHY MUpa. [lepeuncnsateb
W3Yy4YEHUs] TEMBbI O00BEKTHI, MOJICTIH, SIBIICHUS, GPU3HUYECKUE BEIIMUMHBI, 3aKOHBI,
«MexaHuka» Hay4yHbIe (DaKTbl, CPEACTBA ONUCAHMS, pACCMATPUBAEMBbIE B
KJIACCHYECKOU MexaHuke. DopMyaupoBarh NpsAMyo U
o0paTHyIO 3aja4l MEXaHUKHU. Y Ka3bIBaTh 'PAHUIIbI
MPUMEHUMOCTH MOJIEJIEH U 3aKOHOB KJIACCHYECKOM MEXAHUKH.
HaspiBaTh prMepbI UCIIOJIB30BAHUS MOJEJIEH U 3aKOHOB
MEXAHUKH JIJIsl ONMCAHUs JBUKEHUS PEAIbHBIX TEll.
3. MonexynspHas 17
¢uzuka u
TEPMOJANHAMUKA
3.1 | OcHOBBI 2 JlaBaThb onpeieseHre MOHSATUI: TEIJIOBBIC SIBJICHMUS,
MOJIEKYJIIPHO- MaKpOCKOIHUYECKHE Tella, TEIIOBOE ABMKEHHE, OPOYHOBCKOE
KUHETHYECKOM IBUKCHHE, TUP Y3, OTHOCUTEIbHASI MOJICKYJISIPHASI Macca,
teopuu (MKT) KOJIMYECTBO BEIIECTBA, MOJIIPHAs Macca, MOJIEKYJIa, Macca

MOJIEKYJIbl, CKOPOCTb JIBUYKEHUS MOJIEKYJIbI, CPEIIHSS
KMHETUYECKasi SHEPTUsl MOJIEKYJIbl, CUJIbl B3aUMOIECHCTBUS
MOJIEKYJ1, UJ€aNIbHBIN ra3, MUKPOCKOIINYECKUE TapaMETPHI,
MaKpOCKOIHUYECKHE TapaMeTphl, 1aBJIeHHe ra3za, abcooTHAs
TeMIlepaTypa, Teriosoe pasHosecue, MKT.

[IepeunciaTh MUKPOCKOMIUYECKHUE U MAKPOCKOIIUYECKUE
rapaMmeTpsl rasa.

[Tepeuuncnars ocHoBHBIE NTOJ0XeHUs MKT, npuBoauts
IIPUMEPBI, PE3yJIbTaThl HAOIIOIEHUN U ONIUCHIBATH
9KCIIEPUMEHTBI, IOKA3bIBAIOIINE UX CIIPABEJINBOCTD.
PacriozHaBaTh U ONUCHIBAThH SBJICHUS: TEIUIOBOE JIBUKEHHE,
OpoyHOBCKOe JBMXKeHUE, Tuddy3us. BocrponzBoauts u
OOBSACHSATH OIBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CKOPOCTH
T Qy3un OT TEMIIEPaTyphl U arperaTHOro COCTOSIHUSA
BemecTBa. HaGmonate auddy3uro B KUAKOCTIX U razax.
Hcnonbs30BaTh NOgyyeHHbIE HA YPOKaX XUMHUU YMEHUS
OTIpeEIATh 3HAaYEHHsI OTHOCUTENBHON MOJIEKYJIIPHOU MaccChl,
MOJIIPHOM Macchl, KOJIMYECTBA BEILIECTBA, MACChl MOJIEKYJIBI,
(dhopMynrpoBaTh (pU3NUECKUI CMBICT TOCTOSTHHONW ABOTajpo.
Onucwvieams memoowvl onpeoeieHus pasmepos MoLeK)l,
CKOPOCMU MOJIEKYIL.

OneHuBaTh pa3Mep MOJIEKYJIbI.

OOBACHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSTHUI
BemiecTBa Ha ocHoBe MKT.

Co3z0asamb KomnvlOmepHvle MOOENU MENI0B020 OBUNCEHUS,
OPOYHOBCKO20 08UdICEHUS, A6TIeHUsI Oupdy3uU 8 MEEPILIX,
HCUOKUX U 2a3000pa3nblx menax, onvima [leppena.
OnuceiBaTh MOJIETH «UACANBHBIN ra3y», onpedensims epaHuybl
€€ NPUMEHUMOCTU.

CocraBnsate ocHOBHOE ypaBHeHHe MKT nueanbHoro rasza B
KOHKpeTHOH cuTyanuu. OnpeaensaTs, UCIOIb3ys COCTABIEHHOE
ypaBHEHHE, HEU3BECTHBIE BEJTMUNHBI.

CocTaBnTh ypaBHEHNUE, CBA3BIBAIOLIEE 1aBIECHUE UI€ATBHOIO
rasza co CpeHe KWHETUYECKOW SHEPTrUe MOJIEKYJI, B
KOHKpeTHOU cuTyanuu. OnpeaensiTs, UCIOIb3ys COCTaBIEHHOE
yYpaBHEHUE, HEU3BECTHBIC BETUYNHBI.

OmnwuceiBaTh ciocoObl U3MEpeHUs TeMnepaTypsl. CpaBHUBATh
mkajbl Keaspuna u Lenbcus.

CocTaBisTh ypaBHEHHE, CBSI3bIBAIONIEE A0COIIOTHYIO




TEeMIIepaTypy UACAIBHOIO ra3a co CpelHe KUHETUYECKON
SHEpPruer MOJIEKYJI, B KOHKPETHOU cuTyanuu. Onpenenirb,
HCIIOJIB3Ys COCTABJIICHHOE YPABHEHUE, HEU3BECTHBIC BEJINYMHBI.
CocTaBiATh ypaBHEHHUE, CBA3BIBAIOLIEE 1aBICHUE UICATBHOIO
ra3a c abCOJIIOTHOM TeMIlepaTypoi, B KOHKPETHOM CUTyalluH.
Onpenensars, UCNOJIB3Ysl COCTABICHHOE ypaBHEHHUE,
HEU3BECTHBIE BEIIMYHHBI.

W3mepaTs TemnepaTypy KUAKOCTH, I'a3a )KUIKOCTHBIMU U

1 poBeIMU TEpMOMeTpamu. PaboTarth B mape, rpymniie npu
BBIIIOJTHEHUH NTPAKTUYECKUX 3aJaHUM.

Haxonute B nononHutenbHoM ureparype u UHatepuere
CBEZCHMS 110 UICTOPUH Pa3BUTUS AaTOMUCTUYECKONW TEOPUU
CTPOEHHS BEIIECTBA.

3.2

YpaBHeHue
COCTOSTHUS Ta3a

CocTaBnaTh ypaBHEHUE COCTOSIHUS UI€AIbHOIO T'a3a U
ypaBHeHHe MeneneeBa-Kianeiipona B KOHKpETHON CUTYyaLlUu.
BbruncnsaTe, UCTI0IB3Ys COCTaBIEHHOE YPaBHEHHE,
HEU3BECTHbIE BEJIUUUHBI.

PacriozHaBaTh U ONUCHIBaTh U30IIPOLIECCH B UCAIBHOM Ta3e.
IIpoeno3zuposams ocobeHnocmu nPoOMeKanus U30NpPoYeccos 8
UOeanbHOM 2a3e Ha OCHOBE YPAGHEHUI COCMOAHUS UOEANbHO20
eaza u Menoeneesa-Knanetipona. Obocrogvieams u
omecmaueams 80U NPEONONONCEHUS.

dopMynupoBaTh ra30BbI€ 3aKOHBI U ONPENIENATh TPAHULIbI UX
npuMeHUMOCTH. COCTaBIATh YpaBHEHUS ISl X ONMCAHUS.
BbIuuciiaTe, UCIOJB3Ys COCTABICHHOE YpaBHEHHUE,
HEU3BECTHBIE BETMUHUHBI.

IIpencraBnsaTs B Buje rpaukoB H30XOPHBIH, H300apHBIA 1
n30TepMHUUecKuit mpouecchl. OnpeaensiTs no rpadgukam
XapakTep Npolecca U MaKporapamMeTpsl HIEAIBHOTO rasa.
Hccnedosamv sKcnepumenmanbHO 3a6UCUMOCTIU MENHCOY
Makponapamempamu npu U30Npoyeccax 6 case.

N3mepsaTh naBiieHne Bo3ayXxa MaHOMETpaMU U IU(PPOBBIMU
JaTYNKAMM JaBJICHUs ra3a, TEMIIEpaTypy ra3a — )KHIKOCTHBIMU
TEPMOMETPaMHU U IIU(PPOBBIMU TEMIIEPATYPHBIMHU JaTUYNKAMU,
00BEM Ta3a — C MOMOIIBIO CUIIb(OHA.

Paborats B nape, rpymnme npy BbIOJHEHUH TPAKTUYECKUX
3aJaHUMN.

Haxonuts B nutepatype u MHTEepHETE HH(OPMAIHIO 1O
3aJJaHHOU TEME.

['OTOBUTH MpE3eHTALMU U COOOLICHHS 110 U3YUYEHHBIM TEeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B YUEOHHKE).

[IpuMeHsITh MOAENb UACATBHOTO ra3a Ul OIMCAHUS TOBEACHMUS
peaJIbHbIX ra30B.

3.3

B3aumasbie
MPEBPALLECHUS
SKHUIKOCTH U rasa

JlaBaTh omnpeneneHre MOHATHI: UCTIapeHUE, KOHACHCAITHS,
KUIIEHUE, TMHAMUYECKOE PaBHOBECHE, HACBIIIIEHHBIH map,
HEHACHIIICHHBIN T1ap, KPUMuiecKas memnepamypa,
memnepamypa KuneHus, adcoaomHuas 1LaiCHOCmMy 8030yXd,
napyuanipbHoe 0asieHue, OMHOCUMENbHAS BILAHCHOCTb 8030YXd,
mouKa pocwl.

Pacmo3naBatk, BOCIpOU3BOANTH, HAOTIOIATh SBJICHUS
WcIapeHue, KOHJAeH calus, KUTIeHHE.

Onucvlieams ceoticmea Hacvlyerno2o napa. Cozoasams
KOMNbIOmMeEpPHble MOOeIU OUHAMUYECKO20 PABHOBECUSL.
H3mepsamov 61axcHOCMb 8030YXA C NOMOWbIO 2UDOMEMPA U




ncuxpomempa. Onucvieams ycmpoucmeo cuspomempa u
ncuxpomempa. Onpeoensims OMHOCUMENbHYIO 8I1AHCHOCHb NO
ncuxpomempuueckou maoauye. Onpeoensams ab6CoONOMHYIO
BILANCHOCb 8030YXA, NAPYUATIbHOE OABJIeHlUe, OMHOCUMENbHYTO
BIANCHOCD 8030YXA, MOYK)Y POCHL 8 KOHKPEMHBIX CUMYAYUSIX.
Haxooums 6 numepamype u Hnmepneme unghopmayuro,
20MOBUMb Npe3eHmayuu U CO0OWeHUs O GIUAHUU BAAHCHOCMU
8030yXa HA NPOYECCHL HCU3HEOeSIMENbHOCIU 4el08eKd.

3.4

Kunkoctu u TBEpABIC
Tena

[lepeuncnsaTh CBONCTBA )KUJIKOCTH U OOBACHATH UX C IOMOIIIbIO
MOJIENIN CTPOEHUS JKUIKOCTH, CO3/1aHHO Ha ocHoBe MKT.
JlaBaTh ompeieieHre MOHSATHI: cHUjla TOBEPXHOCTHOTO
HaTSDKEHUS, KOO PHUIUEHT MOBEPXHOCTHOTO

HATSKCHHUSI, NOBEPXHOCMHAS DHEPIUsL.

Pacrnio3naBath 1 BOCIIPOU3BOIUTH IPUMEPHI TIPOSBICHUS
JICHCTBUS CUITBI IOBEPXHOCTHOTO HATSKEHUSI.

Onpeoenamo cuny no8epxHOCMHO20 HAMAIHCEHUS,

K03 puyuenm nogepxHoCmMHO20 HAMANCEHUS, NOBEPXHOCHYIO
9HEP2UIO HCUOKOCMU 8 KOHKPEMHBIX CUMY AYUSIX.

Paznuuams cmauusarowue u He cmavugarowjue no8epPxXHOCHb
HCUOKOCTU.

ObvscHAMb NPUYUHY OB8UNHCEHUA HCUOKOCMU NO KANULIAPHLIM
mpyoxam.

Paccuumvisamov 6vicomy noonamus (onyckanus) HCuoKocmu no
Kanuuisapy.

Jlasamwv onpedenenue nonsmuil.: Kpucmaiiuyeckoe meio,
amopgHoe meno, aHu30Mponus.

HaspiBaTh cxoicTBa U pa3znuuus TBEPABIX Tell, aMOPHBIX Tel,
KUJKUX KPUCTAJLIIOB.

[lepeuncasaTs cBOMCTBA TBEPABIX TEIl U OOBACHAMb UX C
NOMOWBIO MOOENU CIMPOeHUsl. [{eMOHCmpuposams
0CcobeHHOCmU CIMPOeHUs KPUCIALIUYECKUX U AMOPHHBIX
MeEPObIX meil, UCNOIb3YSL 00bEMHBIE MOOENU KPUCMATLILOS.
IIpusooums npumepuvl npoyeccos, NOOMEEPIHcOAOUUX
CX00CMB0 U pa3nudus C8OUCME KPUCMANIUYECKUX U AMOPDHBIX
meépovix mei.

Haxooums 6 Hnmepneme u donoanumenvHou aumepamype
c8e0eHUsl O C8OUCMEAX U NPUMEHEHUU KPUCMANTUYECKUX U
amop@HuIX Mamepuanos.

T'omoeumb npezenmayuu u cO0OUeHUs NO U3V4eHHbIM MeMam
(803MOMCHBLE MeMbL NPEOCMABIEHbL 8 YUeOHUKE).

JlaBaTh ompeneneHne MOHITHIA: TepMOIUHAMHIYECKAs CHUCTEMA,
M30JIMPOBaHHAS TEPMOIMHAMHYECKAsi CHCTEMa, pABHOBECHOE
COCTOSTHUE, TEPMOJUHAMHYECKHIA MTPOLIECC, BHYTPCHHSIS
SHEPTHsl, BHYTPSHHSSI SHEPTUS UCATLHOTO rasa,
TEIUIOEMKOCTh, KOTMYECTBO TEILIOTHI, YAETbHAs TEIIOTa
TUTABIICHHS, yJeNIbHAS TEIUIOTa MapooOpa3oBaHusl, yaeIbHAs
TEIUIOTa CTOpaHus TOILTNBA, paboTa B

TEPMOJUHAMUKE, aduabamuwiii npoyecc, 00paTUMBIN MTPOIIECC,
HEOOpaTUMBIH MpoLIeCcC, HarpeBaTeb, XOJIOAUIBHUK, padouee
TEJIO, TeII0BoM aBurarenb, KII] TemmoBoro apurarens.
Pacrio3naBath TEpMOIMHAMUYECKYIO CHCTEMY,
XapaKTepU30BaTh €€ COCTOSHUE U MPOLIECCHl U3MEHEHUS
COCTOSIHUSI.

IIpusooums npumepvl mepmoOUHAMUYECKUX CUCEM U3 Kypca
Ouo02UU, XAPAKMepU308ams Ux, ONUCHLIBAMb USMEHEeHUs




COCMOAHUIL.

OmnuceiBaTh cIOCOOBI M3MEHEHUS COCTOSIHUS
TEPMOJAUHAMUYECKOU CUCTEMBI ITyTEM COBEPILEHHUS
MEXaHUYECKOI paboThI U IIPU TeIIonepesaye.

CocTtaBisTh ypaBHEHHE TEIJIOBOTO OanaHca B KOHKPETHOM
CUTyaluu. BeIUUCIIATE, UCTIOIB3Ys COCTAaBICHHOE YPaBHEHUE,
HEU3BECTHBIE BEIIMYHHBI.

3.5

OCHOBBI
TEPMOIUHAMUKHU

JlaBatb onpeneneHne NOHATUI: TEPMOJIUHAMMYECKAs CUCTEMA,
M30JIMpPOBaHHAs TEPMOJIMHAMUYECKAs CHCTEMA, PABHOBECHOE
COCTOSIHUE, TEPMOJUHAMUYECKUI MTPOLIECC, BHYTPEHHSIS
SHEPTHUsl, BHYTPEHHSA SHEPT U UICAIbHOTO ras3a,
TEIIOEMKOCTh, KOJIMYECTBO TEILJIOTHI, yAEIbHAs TEIIOTa
TUTABJICHUS, yIEIbHAS TEIUIOTa Mapo00pa30BaHUs, yIeTbHAS
TEIUIOTa CrOpaHus TOIINBA, paboTa B

TEPMOAMHAMHUKE, a0uabamHulil npoyecc, OOPaTUMBIN MpoIiece,
HeoOpaTHMBI IpoIlecc, HarpeBaTelb, XOJOIUIbHUK, paboyee
TEeJIO, TeII0BOM aBuraresb, KIT] TeruioBoro nurarens.
Pacnio3naBaTh TEpMOAMHAMUYECKYIO CHCTEMY,
XapaKTEepU30BaTh €€ COCTOSTHHUE U MPOIECChl U3MEHEHUS
COCTOSIHUSL.

1Ipusooumu npumepvl mepmoOUHAMUYECKUX CUCEM U3 KYPCa
buono2uL, Xapakxmepuzo8ams ux, ONUCLIBAMb U3MEHEHUS
COCMOSIHUIL.

OnuceiBaTh CIOCOOBI U3MEHEHUS COCTOSIHUS
TEPMOJIUHAMHYECKON CUCTEMBI ITyTEM COBEPILICHUS
MEXaHUYECKOH paboThl U MPH TeIJIoneperaye.

CocTaBnsTh ypaBHEHHUE TEIUIOBOTO 0ajaHca B KOHKPETHOM
CUTYyallH. BpIUKCIsATE, UCIIONIB3Ys COCTABIIEHHOE YPaBHEHUE,
HEU3BECTHBIE BETMYHUHBI.

Pacnosnasame ¢ghazosvie nepexoost nepsoco pooa u
cocmaegnams ypagHeHus 0Jisl pazosvix nepexooos. Buiuucisims,
UCNONIBL3YSL COCMABNIEHHbLE YPABHEHUS, HEeU3BECHHbLE BETUYUHD.
Ornpenenarh 3HaYCHUSI BHYTPEHHEH SHEPTUU UICAILHOTO ras3a,
W3MEHEHHE BHYTPEHHEHN SHEepPTUu UAeanbHOro raza, paboThl
UJICaTHbHOTO Ta3a, padoThl HAJ UACATBHBIM Ta30M, KOJIHMYECTBA
TEIJIOTHl B KOHKPETHBIX cUTyalusax. Onpenensts 3HaUeHHE
paboTHI UACATBHOTO ra3a 1o rpaduKy 3aBUCUMOCTH JIaBJICHUS
oT 00BEMa mpu U300apHOM TpolIecce.

Onucvieams ceomempuyecKuti cmvici pabomol u
paccuumvléams e€ 3HaueHue no epaguKxy 3a8UCUMOCmu
oasneHusi U0ealbHO20 2a3a om 00vbEMA.

dopmMyIHpoOBaTh MEPBEI 3aKOH TEPMOJIUHAMUKH.

CocTaBnsaTh ypaBHEHHUE, OMMCHIBAIOIIEE TIEPBBIA 3aKOH
TEPMOJIUHAMHUKHU, B KOHKPETHBIX CUTYaLUSIX JUIsl H30IPOLIECCOB
B UJICAJIbHOM Ta3e. BIUUCIATH, UCTIOIB3Ys COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIC BETUUNHBI.

Paznuuate oOpatumbie 1 HEOOpAaTUMBIE TIPOIIECCHI.
[ToaTBepknaTh MpUMepaMu HEOOPATUMOCTD TETUIOBBIX
MPOIIECCOB.

Dopmynuposams 6Mopou 3aKOH MePMOOUHAMUKY, HAZbIBAMb
2PAHUYbL €20 NPUMEHUMOCTU, OOBACHAMb €20
CMamucmuyecKuii Xxapakmep.

[IpuBOINTE IpUMEPHI TEIUIOBBIX ABUTATENEH, BBIICIAThH B
MpUMepax OCHOBHBIC YAaCTH JBUTATENCH, OMMUCHIBATH MPUHITUT
nevicteus. Beruncnsats 3navenus KIIJI TermmoBoro apurartens B
KOHKPETHBIX cutyanusix. Onpeodensmo 3navenus KI1J{




meniogozo ogueamens, pabomaroue2o no yuxkiy Kapuo, 6
KOHKDEMHbIX CUMYAYUSIX.

T'omoeumb npezenmayuu u cO0OuenUs No U3y4eHHbIM MemMam
(803MODICHBIE MeMbL NPEOCMABIeHbL 8 YUeOHUKe).

Coz0asamv KOMNbIOMEPHBLE MOOETU MENTOBbIX MAULUH.
Haxoauts B muteparype u MHTEpHETE HH(POPMAIIHIO O
pobIeMax SHEPreTHKH U OXpaHe OKPYKAIOLIEH CPeIbI.
Y4acTBOBAThH B IMCKYCCUU O IPOOJIEMAX SHEPTETUKH U OXpaHe
OKpYKaroIel Cpe/Ibl, BECTH JHUAJIOT, OTKPBITO BBIPAXKATH U
OTCTaMBaTh CBOIO TOUKY 3PEHUS, BRICIYIITMBATh MHCHHE
OTIITOHEHTA.

4, OcHoBBI 16
ANEKTPOAUHAMUKH
4.1 | DnekTpocraTuka 6 JlaBaTh onpeesieHue MOHATHI: AIEKTPUUECKUI 3apsij,

3JIEMEHTAPHBIN AIEKTPUUIECKUI 3apsi]l, TOUCUHBIN
ANEKTPUYECKUH 3apsij, CBOOOAHBIN dNIEKTPUUECKUI 3apsi],
3JIEKTPUYECKOE TT0JIE, HATPSYKEHHOCTD JIEKTPUUYECKOTO OIS,
JIMHUHU HANPSKEHHOCTH 3JIEKTPUUYECKOTO MOJIsI, OJHOPOAHOE
BJIEKTPUYECKOE IT0JIE, TOTEHIUAI AJIEKTPUUECKOTO MOJIs,
Pa3HOCTb MMOTEHIMATIOB, SHEPT U JIEKTPUUECKOTO MOJIs,
SKBUIOTECHIMATIbHASI TOBEPXHOCTh, MIEKTPOCTATUYECKAS
WHJYKUHUS, TOJSpU3aLUs JUIEKTPUKOB, JUIEKTPUYECKas
MPOHHUIIAEMOCTh BEILIECTBA, AIEKTPOEMKOCTb, KOHAECHCATOP.
Pacnio3naBath, BOCIIPOU3BOIUTH M HAOMIOAATH PA3IMYHbIC
crocoObI anekTpu3anuu Tell. OOBACHATH SBICHUE
BJIEKTPU3ALNHU HA OCHOBE 3HAHUM O CTPOEHUH BEUIECTBA.
OnuceIBaTh U BOCIIPOU3BOAUTH B3aMMOJIEHCTBHE 3apsKEHHBIX
TelL.

OnuceIBaTh NPUHIUIT ACHCTBUS AIEKTPOMETPA.
DopMyJIUPOBATH 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia,
YCIIOBHSI €r0 NpUMEHUMOCTH. COCTABIISITh YpaBHEHHUE,
BBIPAXKAIOIIEE 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3aps/ia, B
KOHKPETHBIX CUTYalUsIX. BBIYUCIATH, HCHIOJIBb3Yys COCTABIEHHOE
YpaBHEHUE, HEU3BECTHHIE BEJIUYNHBI.

®opMynupoBath 3aKk0H KyroHa, yclioBUs €ro NpUMEHUMOCTH.
CocraBnsaTh ypaBHEHUE, BhIpakaroliee 3akoH Kyrnona, B
KOHKPETHBIX CUTYyalHsIX. BBIYUCIATH, UCIIONIBb3Ys COCTABIEHHOE
ypaBHEHWE, HEU3BECTHBIC BEIMUYMHBI. BRIUNCIATE 3HAUCHHE
HaIpsHKEHHOCTH MOJIsE TOUEYHOTO 3JIEKTPUUECKOTO 3apsija,
ONPEACIISITh HAMPABJIECHNUE BEKTOPA HANIPSKEHHOCTH B
KOHKpeTHOU cutyaruu. opmynupoBaTh TPUHIUI
CYNEPHO3UIINU IIEKTPUUECKUX Tosieil. OnpenensiTe
HaIpaBJIEHUE U 3HAYEHUE PE3YJIbTUPYIOLIEH HAIPSKEHHOCTH
BJIEKTPUYECKOTO MOJII CHCTEMBI TOUECUHBIX 3aPS/IOB.
Ilepeuucnams ceovicmea TUHUL HANPAICEHHOCMU
anekmpudeckozo nos. 1300paxars 3JIeKTpUYECKOe MoJIe C
IMOMOILBIO JTMHUK HanpspKEHHOCTU. Pacrio3HaBath 1
n300pakaTh JIMHUM HAMPSHKEHHOCTH TIOJIS TOYEYHOTO 3apsia,
CHUCTEMBbI TOUEUHBIX 3aPsJI0B, 3aPSKEHHOM MIIOCKOCTH,

JBYX (HecKobKuXx MapajlieNbHbIX IUIOCKOCTeH, wapa, cgepei,
YuruHOpa, OTHOPOTHOTO U HEOJHOPOIHOTO IEKTPHUSCKHUX
TIOJIEH.

Ornpenenars 1Mo JMHUSAM HAPSKEHHOCTH SJIEKTPUYECKOTO OIS
3HAKH U XapaKTep pacipereseHus 3apsiioB.

Onucvleams nogsedenue NPOBOOHUKO8 U OUITIEKMPUKOE 8




NEKMPOCMAMULECKOM NONe HA OCHOBE 3HAHUL O CMPOEHUU
gewecmaa.

Pacnosnasams u 6ocnpouzsooumso aenenus
NEKMPOCMAMUYECKOL UHOVKYUU U NONAPUZAYUU
OUDNIEKMPUKOS.

Teopemuuecku npeockazvléams Ha OCHOBAHUU SHAHULL O
cmpoenul geujecmea nogeodeHue nPo8oOHUKO8 U OUIIEKMPUKOB
8 anekmpuyeckom noie. OOOCHO8bI8AMb U OMCINAUBAMb CEOIO
MOYKY 3DEHUSL.

Cocmasnsams pagencmaa, céa3vlearoujue HanPsIHCEHHOCHb
9NEKMPUYECKO20 NOJISL 8 OUINIEKIMPUKE C HANPAHCEHHOCTBIO
BHewHe20 2IeKMpUYecKo2o noas. Beiuuciams, ucnonv3ys
coOCmaenenHoe ypasHeHue, Heu3gecmuble 8elUUUHbL.
Onucvleams npunyun Oelcmeus 31eKmpocmamuyeckorl
3auumol.

OmnpenensTh MOTEHIHAI 3JIEKTPOCTATUIECKOTO OIS B JAHHON
TOYKE TIOJISI OTHOTO U HECKOIbKUXTOUCUHBIX SJIEKTPHUIECKUX
3apsTI0B, NOMEHYUATbHYIO IHEPSUIO JNIeKMPULECK020 3apsaoa u
cucmembul 21eKMpUYECKUx 3aps0086, pa3HOCTb

MOTEHIIUAJIOB, pabomy 31eKmpoOCmamuiecKko2o

noJis, HaNPsDKEHUE B KOHKPETHBIX CUTYaIUSX.

CocTaBnaTh ypaBHEHUS, CBSA3BIBAIOIINE HAMPSIKEHHOCTh
AJIEKTPHUYECKOTO MOJIS C PA3HOCTHIO MOTCHIIUANIOB. BBIUNCIIATS,
UCIOJIb3YSl COCTABICHHOE YPAaBHEHUE, HEU3BECTHBIE BEIIUYNHBI.
N300pakaTh SKBUIIOTEHIIHAIEHBIC TIOBEPXHOCTH
ANEKTpUYECKOro nossi. Pacro3naBaThs M BOCIIPOU3BOIUTH
HKBUIOTEHIMATIHHBIE TIOBEPXHOCTH MOJISI TOYEYHOTO 3apsiaa,
CUCTEMBI TOYEUHBIX 3apsAA0B, 3apSKEHHON TIOCKOCTH,

NBYX (HeCKOIbKUX) TIapaJIeNIbHBIX TUNIOCKOCTEH, wapa, cghepui,
YunuHOpa, OJHOPOTHOTO U HEOJHOPOHOTO AIIEKTPUUECKUX
nosiei. OOBACHATH YCTPOUCTBO, MPUHIIUI JIEHCTBUS,
MPaKTUYECKOE 3HAYCHHE KOHJEHCATOPOB. BBIUNCIATH 3HAaUCHUS
ANEKTPOEMKOCTH IIJIOCKOr0 KOHAEHCATOpa, 3apsiia
KOHJICHCATOPa, HAMPsHKEHUS Ha 00K Ikax KOHIEHCATopa,
MapaMeTpoB IIOCKOTO KOHACHCATOPA, YHEPTUU
JIEKTPUUECKOTO MOJIS 3apsKEHHOT0 KOHAEHCATOpa B
KOHKPETHBIX CHTYAIIHsIX.

Paccuumvisamo 06wyro émkocms cucmemvbi KOHOEHCAMOPOs.
Haxonute B IHTEpHETE M NONOJHUTEILHON JIUTEpAType
nH(pOpMALIHIO 00 OTKPBITUU DIIEKTPOHA, HCTOPUU U3YICHUS
AJIEKTPUUYECKUX SBJICHUHN. [ OTOBHTH MpE3eHTANN 1 COOOIICHHS
M0 U3yYCHHBIM TeMaM (BO3MOXKHBIE TEMBI TIPEICTABICHBI B
y4eOHUKe).

4.2

3aKOHBI ITOCTOSTHHOTO
TOKa

JlaBaTh onpeneieHue MOHATHI: AIEKTPUUECKUNA TOK, CHJIA TOKA,
BOJIbT-aMIIEpPHAasi XapaKTEPUCTUKA, JIEKTPUUECKOE
CONPOTHUBJICHUE, CTOPOHHUE CHJIBI, AJIEKTPOBIKYIIAs CHIIA.
[Iepeunciars yclIOBUS CyIIECTBOBAHUSA JJIEKTPUUECKOTO TOKA.
Pacno3naBath 1 BOCOIPOU3BOIUTH SIBIICHHUE DJIEKTPUUECKOTO
TOKQ, IEVCTBUSI JIEKTPUUECKOTO TOKA B IIPOBOIHHUKE.
OOBACHATD MEXaHU3M SIBJICHUI HA OCHOBAaHUM 3HAHU O
CTPOECHUH BELIECTBA.

Co3z0asamb KomnvloOmepHvle MOOEIU INEKMPULECKO20 MOKA.
[Tonp30BaTbCs aMIIEPMETPOM,

BOJITMETPOM, OMMEmpOM. YIUThIBATh OCOOEHHOCTH
M3MEpEHUs] KOHKPETHBIM MPUOOPOM U TIPABHIIA TIOJKIIOYCHHUS B




ANEKTPUYECKYIO LIETb.

HccenenoBaTh SKCIEPUMEHTAIBHO 3aBUCUMOCTD CHIIBI TOKA B
IIPOBOJHMKE OT HANPSYKEHUS U OT CONIPOTUBIIEHUSI IPOBOJHUKA.
Crtpouts rpauk BOJIbT-aMIEPHON XapaKTEPUCTHKH.
®opmynupoBaTh 3akoH OMa Ji71s yyacTKa 1eNH, yCIOBUS €ro
IpUMEHUMOCTH. COCTaBIATh YPaBHEHHE, ONMCHIBAOIIEE 3aKOH
Oma 17151 yyacTKa 1€, B KOHKPETHBIX CUTyalusiX. Beranucisrs,
HCIIOJIb3YSl COCTABICHHOE YPAaBHEHUE, HEU3BECTHBIE 3HAUCHHUS
BEJIMYMH.

PaccunThiBaTh 00111€€ CONPOTUBIICHNE YUaCTKa LENH U
[IOCJIEZI0BATEIBHOM U NApaJUIEIbHOM COEIMHEHUAX
IIPOBOJIHUKOB, NpU CMEULAHHOM COEOUHEHUU

NnpOBOOHUKOG. BBINIOIHAT pacyeThl CUJI TOKOB U HAPSyKEHUH B
pa3nUYHbIX (B TOM YHUCIE B CIOXKHBIX) JEKTPUUECKUX LIETIAX.
@opMynHMpoOBaTh U UCIIOJIB30BATH 3aKOH JIkoyisa-JIeHna.
Omnpenensats paboOTy U MOLTHOCTh 3JEKTPUUECKOr0 TOKa,
KOJIMYECTBO TEIJIOTHI, BHIACISAIONIEICS B IPOBOIHUKE C TOKOM,
IIPY 3a1aHHBIX ITapaMeTpax.

dopmynrpoBath 3aKk0H OMa 1Sl TIOJTHOM 1ETH, YCIOBHS €Tr0
IpUMEHUMOCTH. COCTaBIATh YPABHEHHE, BEIPAKAIOLIEE 3aKOH
Oma 117151 TOJTHOM LenH, B KOHKPETHBIX CUTYalUsX.
PaccuutbIBaTh, UCIIONB3YsI COCTABIEHHOE YPABHEHHUE,
HEU3BECTHBIE BETMUHUHBI.

N3MepsATh 3HaUCHME IEKTPOABIKYILEH CUIIbI, HANIPSDKEHUE U
CHJIy TOKA Ha y4YacTKe LIENH C OMOIIbIO BOJILTMETPA,
amrepMeTpa U HUQPPOBBIX JaTYUKOB HAPSYKECHHS U CUIIbI TOKA.
Cobmro1aTh MpaBuiia TEXHUKN O€30MMaCHOCTH MPH padboTe C
HUCTOYHUKAMH TOKa.

PaGorats B nape, rpyrie npu BbIITOJHEHUH MPAKTUYECKUX
3aJlaHUM.

Haxoauts B nuteparype u HTepHeTe nHpopmaruio o cBs3u
JEKTPOMAarHUTHOTO B3aUMOJIEHCTBUS C XUMUYECKUMU
peakuusMu U OMOJIOrMYECKUMU IIpoLieccaMmu, 00
HCIIOJI30BAHNH DIEKTPUUECKUX SBICHUH )KUBBIMU
OpraHu3MaMu U T. 1.

['0TOBUTH Mpe3eHTALUU U COOOLIECHHS 10 N3YUYEHHBIM TEMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B YUEOHHKE).

Bvinonnams dononnumenshule ucciedosamensckue pabomsl no
U3YUEHHBIM MeMAM (803MOJICHbIE MeMbl NPEOCMABIEHbl 6
yuebHuUKe).

4.3

DNEeKTPUYECKUN TOK
B pa3JIMUHBIX Cpeaax

JlaBaTh onpenielieHre MOHATHI: HOCUTENN JIEKTPUYECKOTO
3apsia, IPOBOJUMOCTD, C8EPXNPOBOOUMOCHb, COOCTBEHHAS
IIPOBOAMMOCTD, IPUMECHAS IIPOBOIUMOCTD, HIEKTPOHHAS
MIPOBOAMMOCTb, IBIPOYHAs TPOBOAUMOCTE, p-N-TIEPEeX0,
BaKyyM, TEPMOJIEKTPOHHAs 3MHUCCHUS, JIEKTPOJIN3, Fa30BBIN
paspsij, pekoMOUHaIMs, HOHU3ALIKS, CAMOCTOSITENIbHBIN pa3psi,
HECaMOCTOSITENbHBIN pa3psia, niazma.

PacrioznaBaTh ¥ ONUCHIBATD SBJIEHUS IPOXOXKICHUS
ANEKTPUYECKOTO TOKA YepPE3 IPOBOAHUKH, TOITYIIPOBOAHUKH,
BaKYyM, JIEKTPOJIMTHI, Ta3bl.

KauecTBeHHO XapaKTepu30BaTh JIEKTPUUECKUI TOK B CPELE:
Ha3bIBaTh HOCUTEIH 3apsA0B, MEXaHU3M UX 00pa3oBaHus,
XapaKTep JABMKEHUS 3apsi0B B AIEKTPUUECKOM I10JIE U B €TO
OTCYTCTBHE, 3aBUCUMOCTb CHJIBI TOKA OT HaIIPSDKECHUS,
3aBUCHUMOCTB CHJIbI TOKA OT BHEITHUX YCIIOBHI.




Teopemuuecku npedcKazvléams HA OCHOBAHUU 3HAHULUL O
CmMpOoeHuU 8eujecmsa xapakmep Hocumeinel 3aps0o8 &
PA3IUUHBIX CPedax, 3a8UCUMOCTb CONPOMUBTIEHUS
NPOBOOHUKO8, NOTYNPOBOOHUKOS U INEKMPOIUMOE OM
memnepamypwl. [lpusooums npumepsl husuieckux
IKCNEPUMEHMOB, AGNAUUXCA KPUMEPUIMU UCTIUHHOCTNU
meopemuyeckux npeockazanuti. ObocHogvl8amsy u
omcmaueams c8ou nPeonoN0NHCEeHUS.

[IepednciiaATs OCHOBHBIE IIOJIOKEHUS TEOPUH IJIEKTPOHHOU
MIPOBOJAMMOCTHU METAJUIOB. BhIUNCIATH 3HAaUEHUs CpeHel
CKOPOCTH YHOPSAOYECHHOTO JBUKCHHS SJICKTPOHOB B METAJLIIC
M0/ ICHCTBUEM 3JIEKTPUUYECKOTO MOJIS B KOHKPETHOM CUTYallUH.
OnpenensiTe CONPOTUBICHNE METATTMYECKOTO IPOBOIHUKA ITPU
JTaHHOU TeMmIepaType.

DKcnepumeHmanbHo Uccie008ams 3a6UCUMOCHIb
CONpOMUBIEeHUS MEMALIULECKUX NPOBOOHUKO8 OM
memnepamypeol.

IIpusooumsv npumepuvl c8epxnpo8OOHUKO8, NPUMEHEHUS
C8EPXNPOBOOUMOCU. YMOUHAMb 2PAHUYbI NPUMEHUMOCTNU
saxona Oma 6 ce:3u ¢ Cyujecmeo8anuem a61eHus
CBEPXNPOBOOUMOCTIU.

[TepeuncnsiTh OCHOBHBIE TIOJIOKEHUSI TEOPHH JIEKTPOHHO-
JBIPOYHOM MTPOBOJMUMOCTH TIOTYITPOBOIHHKOB.

[IpuBOIUTE MpUMEPHI YUCTHIX MOTYIPOBOIHUKOB,
MTOJIYIIPOBOTHUKOB C JIOHOPHBIMH U aKIIETITOPHBIMH
MIPUMECSIMH.

Oxcnepumenmanvho ucciedo8ams 3a8UCUMOCHb
CONpOmMuUBIeHUs NOIYNPOBOOHUKOE OM MeMnepamypsl u
0CB8EUEHHOCU.

Obvsacuams meopuio npogooumocmu p-N-nepexooa.
Ilepeuucnams ocrnosHble céolicmea p-N -nepexooa.
Ipumenams meopuro npo8oOUMOCHU K ONUCAHUIO paOOmMbl
ouooa u mpansucmopa. IIpuBOIUTH MPUMEPHI HCIIOTH30BAHUS
MOJIYIPOBOTHUKOBBIX MTPHOOPOB.

[TepeuncisiTh yCIIOBUS CYIIECTBOBAHMS SJICKTPHUECKOTO TOKA B
Bakyyme. [I[puMeHSTh 3HaHHS O CTPOSHHUH BEIECTBA JIJIs
OIIMCAHUS SIBJICHUS TEPMODJICKTPOHHOM dMuccru. ONHUCHIBATh
MIPUHIIMIT JEHCTBHUS BAKYYMHOTO TMO/1a, YJIEKTPOHHO-TY4eBOH
TPYOKH.

[TpuBOIUTE IPUMEPHI UCTIONB30BAHHUS BAKYYMHBIX IPHOOPOB.
OOBACHATH MEXaHNU3M 00pa30BaHUs CBOOOHBIX 3aPsI0B B
pacTBOpax U pacijiaBax dJIeKTPOIHUTOB.

OnuceIBaTh 3aBUCHMOCTH COITPOTHUBIICHUS 3JICKTPOIUTOB OT
TeMIiepaTypsl. Teopemuuecku Ha OCHOBAHUU 3HAHUL O
CcmMpoeHuU 8eujecmsa npeocKkasvleams xo0 npoyecca
anexmpoausa. Ilpueooums npumepst 1 60CnpoOU3800UMD
Qusuueckue IKCnepuMenmol, NOOMaepAHcOauue gbloesieHue Ha
INEKMPOOax seuyecmsed npu NPOXOHCOEHUU INEKMPULECKO20
MoKa 4uepe3 NeKmpoaum. Ymouname spanuybl nPUMeHUMOCmu
3axkona Oma 01 ONUCAHUS NPOXOHCOEHUS INEKMPULECKO20
MoKa uepe3 31eKMmpOoaUnbl.

[IpuMeHsITh 3HAHUS O CTPOCHHUH BEIECTBA JIJISl ONUCAHUS
SIBJICHUS DJIEKTPOJIU3A.

Cocmasnams ypagneHnue, Onucvléarouee 3aKoH 31eKmponusd
Dapaodes, 015 KOHKpemHbIX cumyayuii. Botuucnams, ucnonsvsys
cocmasnienHoe ypasHeHue, Heu3eecmuble 3HAUeHUs GeUYUH.




[TpuBOIUTE IPUMEPHI UCTIOTB30BAHUS DIIEKTPOIIU3A.
OOBACHATH MEXaHW3M 00pa30BaHUs CBOOOIHBIX 3aPsI0B B
razax.

[IpuMeHsTh 3HaHUS O CTPOSHHUH BEILECTBA JJIsl ONHUCAHUS
SIBJICHUH CaMOCTOSATEILHOTO U HECAMOCTOSTEIILHOTO Pa3psiIOB.
Pacnio3naBath, NpUBOAUTDH IPUMEPHI, IEPEUUCIISTH YCIOBUS
BO3HHUKHOBEHHUS CAMOCTOSITEIIBHOTO M HECAMOCTOSTEIIHHOTO
ra30BbIX Pa3psI0B, Pa3IMUHBIX THUIIOB ra30BBIX Pa3psIOB.
[TpuBOINTE IPUMEPHI UCIIOIL30BAHUS TA30BBIX PA3PSIOB.
llepeuucnams ocHosHble c8olicEa u 061acmMU NPUMEHEeHUs
naazmbl.

Pabomamuw 6 nape, epynne npu vinonneruu
uccne008amenbCKux pabom, npu ocyuwecmsaieHuu
meopemuyecKux npeocKasaHui.

Haxonuts B nuteparype u MHTEpHETE MH(DOPMAIIHIO 1O
3ananHoi Teme. [lepepabaTriBaTh, aHAIU3UPOBATH U
MIPEJICTaBIATh HHPOPMAIIHIO B COOTBETCTBHH C TTOCTABJICHHBIMU
3a/la4yaMH.

['OTOBUTH MpE3eHTAIINHN U COOOIICHHUS 110 H3YICHHBIM TeMaM
(BO3MOKHBIE TEMBI MTPE/ICTABIICHBI B yUCOHHKE)

5 IToBTOpEeHUE 8
Peszepr 1
11 kaacc (70 yacos, 2 yaca B He/leJI10)
1. OcHOBBI 9
ANEKTPOTHHAMUKH
(mpopomkeHue)
1.1 | MarguTtHOE 1oJI€E 5 JlaBaTh onpeesieHue MOHATHI: MAarHUTHOE T10JI€, UHYKIIUS

MarHuTHOTO TOJIs, BUXPEBOE M0JIe, cCKila AMIepa, cuia
Jlopenua, (heppoMarHeTuk, JOMeH, TeMIlepaTypa

Kropu, macnumnas nponuyaemocms sewgecmaa.

JlaBaTh onpeneneHre eqUHUIIBI HHAYKIIMH MAarHUTHOTO TTOJIS.
[IepeuncnsaT OCHOBHbIE CBOMCTBA MArHUTHOT'O MOJIA.
N3o0paxaTh MarHUTHBIC TUHUU TTOCTOSIHHOT'O MarHuTa,
MPSIMOTO MTPOBOJIHUKA C TOKOM, KaTYIIKH C TOKOM.

Hab6mronaTe B3aumMoieiicTBIE KaTYIIKK ¢ TOKOM M MarHuTa,
MAarHuTHOM CTPEJIKH U MPOBOJHHUKA C TOKOM, IEHCTBUE
MarHUTHOTO TIOJISI Ha JBIDKYIIYIOCS 3apsSHKEHHYIO YaCTHILY.
®opMynHpoBaTh 3aKOH AMIiepa, Ha3bIBaTh I'PAHUIIBI €TI0
MIPUMEHUMOCTH.

Onpenenarb HanpaBlieHUE TUHUN UHAYKIIUM MarHUTHOTO MOJIs
C TIOMOIIBIO TMpaBwIIa OypaBUMKa, HAPaBICHUE BEKTOPOB CHIIBI
Awmrnepa u cuibl JlopeHla ¢ moMoIibio IpaBuiia JIEBOU PYKH.
[TpumensaTh 3akoH Amriepa U GOPMYITY TSl BEIYUCICHUS CHITBI
JlopeHua npu pelieHuu 3a1ay.

ObvscHamb npunyun pabomul YUKIOMPOHA U MACC-
cnekmpozpagha.

[TepeuncrisaTh TUIBI BEIIECTB 110 MArHUTHBIM CBOMCTBAM,
Ha3bIBaTh CBOMCTBA AMa-, Tapa- U peppoMarHeTUKOB.
N3mepsaTh cuity B3auMOIEUCTBUS KaTYIIKH C TOKOM U MarHMTa.
Hccneoosams mazHumHule c80ticmea mei, us2omosieHHbIX U3
pasHulx mamepuanos. PaboTaTh B mape Npy BbIIOIHEHUH
MPaKTUYECKUX 3a/IaHH, B ape U TPyIIe Ipy pelieHuu 3a/1ay.
ObvsacHamb NPpUHYUN OeLticmeus dJ1eKmpouUIMepumeibHbIX
npubOpPos, SPOMKO2080PUMENISL U INEKMPOOSUSAMEIAL.
Haxoauts B urepatype u HTepHEeTe MHGOpMAIIHIO O BKIIAE




Awmriepa, JIopeHIia B U3y4eHre MarHUTHOTO TIOJIsl, PYCCKOTO
¢uznka CToneToBa B HCCIIEJOBAHNE MATHUTHBIX CBOHCTB
(heppoMarHeTUKoB, 0 MPUMEHEHUH 3aKOHA AMIiepa,
MPAKTHYECKOM HCIIOJIb30BAaHHH JCHCTBUSI MATHUTHOTO TIOJISl HA
TBUKYIIAICS 3apsfl, 00 YCKOPHUTENSAX dJIEMEHTAPHBIX YaCTHII, O
BKJIQJIC POCCHUCKUX YYEHBIX B CO3JaHUE YCKOPUTEICH
AJIEMEHTAPHBIX YACTHII, B TOM yuciie B O0beTMHEHHOM
MHCTUTYTE siiepHbIX uccnenoBanuii (OUSN) B r. JlyOHe u Ha
anporHoMkosuiaiinepe B LIEPHe; 06 ucnons3oBanuu
(heppOMarHeTUKOB, 0 MATHUTHOM TI0JI€ 3eMJIH.

['OTOBUTH MpE3eHTAINHN U COOOIICHHUS 110 U3YYCHHBIM TeMaM
(BO3MOXHBIC TEMBI IIPE/ICTABJICHBI B YICOHHKE).

1.2

DJIeKTpOMarHuTHas
WHIYKIUS

JlaBaTh omnpeieiieHre MOHATHIA: SIBICHUE JIEKTPOMAarHUTHON
WHJIYKIUWA, MarHUTHBIN noTok, D/1C unaykuuu,
WHIYKTUBHOCTB, caMouHAyKUusA, I1C caMouHTyKIIuH.
Pacnio3naBate, BOCIIpOM3BOUTH, HAOIIONATH SIBIICHHE
ANEKTPOMArHUTHOW MHIYKIINH, TOKa3bIBATh MPUINHHO-
CIICZICTBEHHBIE CBSI3U MPH HAOOeHUH siBJIeHus. Habmonars n
aHAJIM3UPOBATH IKCIIEPUMEHTHI, IEMOHCTPUPYIOLINE PABUIIO
Jlenna.

®dopmynupoBaTh npaBuiio JIeHI1a, 3aK0H 3IEKTPOMarHUTHOM
WHIYKIIAH, HA3bIBATh TPAHUIIBI €T0 IPUMEHUMOCTH.
HccnenoBath siBI€HUE JIEKTPOMArHUTHOW MHAYKIIMH.
llepeuucnams ycnosus, npu KOmopulx 603HUKaem
UHOYKYUOHHDBILL MOK 8 3AMKHYMOM KOHmMYpe, KamyuiKe.
Onpedensamb posib Hcene3Ho20 cepOedHUuKa 8 Kamyuixe.
Uszobpasxcams epaguuecku eneuinee u UHOYKYUOHHOE
MazHumHule nons. Onpedensims HanpagieHue UHOYKYUOHHO20
MOKA 8 KOHKPEMHOU CUMYayuu.

OOBSACHATH BOBHUKHOBEHHE BUXPEBOTO JIEKTPUIECKOTO TOJIST U
ANEKTPOMArHUTHOTO MOJIsl. Onucvligams npoyecc
603HuKkHo8eHUs I/]C uHOYKyuu 68 0BUNCYUUXCS NPOBOOHUKAX.
IIpeocmasname npunyun oeticmeus 31eKmpo2eHepamopa u
NEKMPOOUHAMUYLECKO20 MUKDPODOHA.

PaGotate B mape u rpyIine npu BHIMOTHEHUH MPAKTUYECKUX
3aJJaHHi, TNTAHKPOBATH YKCIIEPHMEHT.

[TepeuncnsiTh MPUMEPHI HCTIOTH30BAHMUS SIBICHUS
ANIEKTPOMArHUTHOW WHTYKITHH.

Pacrio3naBath, BOCIIPOU3BOIUTE, HAOMIOAATD SIBIICHUE
CaMOWHTYKITHH, TOKa3bIBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U
MIpHY HAOTIOICHUU SIBJICHHSL.

dopmMyIHpoOBaTH 3aKOH CAMOWHIYKIIMH, HA3bIBATh TPAHMIIBI €TO
MPUMEHUMOCTH.

[TpoBOIUTH aHATOTHIO MEXKY CAMOMHIYKITEH U HHEPTHOCTHIO.
OmnpenensiTh 3aBUCUMOCTh UHAYKTUBHOCTH KATYIIKHU OT €€
JUTHHBI ¥ IO/ IH BUTKOB.

OmnpenensiTh B KOHKPETHOW CUTYallMH 3HAYEHUS: MATHUTHOTO
notoka, DJ1C unnykuuu, 3/[C unoykyuu 6 08UNCYUUXCs
npogooHukax, DJIC caMOMHAYKIINN, HHIYKTUBHOCTb, 9HEPIUIO
NEeKMPOMASHUMHO20 NOJA.

Haxonuts B nuteparype u MHTepHeTe nHpOopManuio 00
HCTOPUU OTKPBITUS SBJICHUS 3JIEKTPOMArHUTHON MHAYKILIUHU, O
BKJIa/Ie B U3yYCHHE HTOTO SIBIICHUS poccuiickoro ¢usuka 3. X.
Jlenna, o 6opb0e ¢ TPOSBICHUSAMH AIEKTPOMATrHUTHOM
WHIYKIAH U e€ MCIOIh30BAHUH B MPOMBITINIEHHOCTH. | OTOBUTH




Ope3CHTAlluU U COOGH.[CHI/ISI 10 U3Yy4YCHHBIM TCMaM (BOSMO)KHBIG
TEMBI TIPEJICTABIICHBI B YUCOHUKE).

Konebanug u BoHEBI

17

Mexanuueckue
KOJIeOaHus

JlaBaTh onpeeneHue MOHATHIA: KojebaHus, konebaTenbHas
CUCTEMa, MEXaHHUYECKUE KOJICOaHUs, TApMOHUYICCKUE
KoJiebaHus1, CBOOOIHBIC KOJIeOaHHs, 3aTyXaroue KoineOanus,
BBIHYKJICHHBIE KOJICOaHMsI, pE30HAHC, CMEIICHUE, aMIUIUTY 1A,
MIepPHOJ], YaCTOTa, COOCTBEHHAsl YacToTa, (asa.

Ha3spiBaTh ycinoBusi BOSHUKHOBEHHS KosieOanuid. [IpuBouTh
MIpUMeEpPHI KoJIeOaTeIbHBIX CUCTEM.

OnuceIBaTh MOJICTH «IIPYKHUHHBIA MasSTHUKY,
«MaTeMaTU4YeCKUI MasiTHUK.

[TepeuncnsiTh BUIBI KOJIEOATEIHLHOTO TBUKCHISI, UX CBOWCTBA.
Pacrnio3znaBatk, BOCIpOU3BOINTh, HAOIIOAATh FTAPMOHUYECKHE
KoJeOaHus1, CBOOOIHBIC KOJICOaHUsI, 3aTyXalolue KOJIeOaHus,
BBIHYK/ICHHBIE KOJIeOaHUsI, pE30HAHC.

[lepeuncnsth criocoObl MOJy4YeHUs: CBOOOAHBIX U
BBIHYKJICHHBIX MEXaHUYECKUX Konebanuii. COCTaBIsTh
ypaBHEHHE MEXaHUYECKUX KOJICOAHMIA, 3aITUChIBATH €TI0
peuienue. Onpenenars Mo ypaBHEHHUIO KOJIeOaTeIbHOTO
JIBUKCHHSI ITApaAMETPhI KOJICOAHUH.

[IpencraBasaTh rpaguuecku 3aBUCUMOCTb CMEIIEHHUSI, CKOPOCTH
¥ YCKOPCHHS OT BPEMEHHU IIPH KOJICOAHUSIX MAaTEeMaTHIECKOTO U
MPYXUHHOTO MasiTHUKOB. OnpenensTs no rpaduky
XapaKTePUCTHKHU KOJICOAHHI: aMILTUTYY, TIEPUOJI U YaCTOTY.
H300pasicams epagpuyecku 3a8UCUMOCTb AMIIUMYObL
BBIHYIHCOCHHBIX KOJIeOAHULL O 4aCMOmbl BbIHYHCOAIOULEll CUTIBL.
Ananusuposame uzmeneHue 0aHHO20 epagura npu usMeHeHuu
mpeHust 8 cucmeme.

BBIYHCIATE B KOHKPETHBIX CUTYAlUSX 3HAYCHHUS IIEPUOJIA
KoJjeOaHui MaTeMaTUYECKOTO WM MPYKUHHOTO MasiTHHKA,
JHEPTUU MasTHHUKA.

OOBACHATH MPEBPALEHUS SHEPTUU TTPH KOJIeOaHUAX
MaTEeMaTHYECKOTO MasTHUKA U TPy3a Ha TPYKHUHE.
Hccneoosams 3asucumocms nepuooa konebanuii
MamemMamuyeckoeo MasmHuKa om e2o OIUHbl, Maccyl U
amnaumyoul konebanuil. Mcciedosams 3a8ucumocms nepuooa
KOJIeOaHUllL 2py3a Ha NPYIHCUHE OM MACCHL 2PY3d U HCECMKOCIU
NPYACUHDL.

Pabotats B mape u TpyIie Npu PeIIeHr  3a1a49 U BBITOJTHCHUN
MPAKTUYECKUX 33aaHU, UCCIIeIOBaHUH, IJIaHUPOBATh
sKcIepuMeHT. Bectu puckyccuto Ha Temy «Pois pe3oHaHca B
TEXHHUKE U OBITY».

Haxoauts B mutepatype u Untepuere nadopmarmio 06
WCIOJIb30BAaHUU MEXaHUYECKUX KojebaHuil B mpubopax
T'e0JI0rOopa3BeIKH, Yacax, KauessaX, IPYTux YCTPOHCTBaxX, 00
WCIOJIb30BaHUHU B TEXHUKE U MY3bIKE pE30HaHCa U 0 OOphOeE ¢
HUM.

'OTOBUTH Mpe3eHTAINHN U COOOIICHHUS 10 U3YICHHBIM TeMaM
(BO3MOXHBIC TEMBI TIPE/ICTABJICHBI B YICOHHKE).

Pemars 3amaun. KontponupoBats pelieHue 3a1a4 CaMuM 1

JIPYTUMHU yYalIUMHUCS.

2.2

DJIEKTPOMAarHuTHbHIE
KoseOaHus

JlaBaTh onpeenieHne MOHATHI: JIeKTPOMarHUTHbIE KoJieOaHus,
Kosie0aTeIbHbII KOHTYp, CBOOOIHBIE SJICKTPOMArHUTHbIE




KoJIe0aHUs, asmoKkonebanus, asmokoieoamenbHasl
cucmema,BBIHYXJIEHHBIE 3JIEKTPOMarHUTHbIE KoJeOaHus,
IIEPEMEHHBIN 3JIEKTPUYECKHUM TOK, aKTUBHOE

COIIPOTUBIICHUE, UHOVKINUBHOE CONPOMUBILEHUE, EMKOCMHOE
conpomueeHnue, NoJHoe CONPOMuUBLeHUE Yenu NePemMeHHO20
mokKa, IeUCTBYIOIIee 3HAaUCHHE CHIIbI TOKA, JICHCTBYIOIIEEe
3Ha4YeHUE HaNpsDKEeHUs, Tpanchopmarop, koddduruent
TpaHchOpMaIiH.

N3o06paxaTh cxeMy KoJjaebaTenpbHOro KOHTYpa | OIUCHIBATH
MIPUHIIMII €r0 PabOoTHI.

Pacnio3naBath, BOCIIPOM3BOAMNTH, HAOIIOIATh CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIEOaHUs, 8bIH)IHCOCHHbIE
NEeKMPOMASHUMHbIE KOeOAHUsl, Pe30HAHC 8 Yenu NePemMeHHO20
moxa.

AHanmM3upoBaTh MPEBPAIICHUS SHEPTUH B KOJIE0aTEIbHOM
KOHTYpE MPH 3JIEKTPOMATHUTHBIX KOJIECOAHUSX.

[IpencraBnsaTs B Buje rpa)ukoB 3aBUCHMOCTD JIEKTPHUECKOTO
3apsifa, CUJIbl TOKA U HAIPSDKEHUS OT BpEMEHU MpU CBOOOIHBIX
AJIEKTPOMArHUTHBIX KosieOanusax. OnpenensiTs 1o rpaduky
KoJeOaHuil XapaKTepUCTUKH: aMIUTUTYAY, IEPUOJI U YacTOTY.
1Iposooums ananocuro mexncoy MexaHuieckumu u
INEKMPOMASHUMHBIMU KOeOAHUAMU.

3anuceiBaTh GopMyny TomcoHa. BeIUKCIATH € TOMOIIBIO
¢dbopmynbl TomcoHa epuoA U 4acTOTY CBOOOAHBIX
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Onpenenstb Nepuo/, 4acTOTy, aMIUITUTYAY KoneOaHui B
KOHKPETHBIX CUTyalusixX. Mcciedosame snekmpomacHummble
KOeOaHUs.

Ilepeuucnams ceoticmea aemokonebanuil, A6mMoKo1e6ameibHol
cucmemvl. Ilpugooums npumepsvl asmoxo1edbamenbHbix
cucmem, UCNOIL3OBAHUS ABMOKOICOAHUI.

OOBACHATH MPUHIUI MTOJTyYEHHSI IEPEMEHHOT0 TOKa,
YCTPOMCTBO reHepaTopa NepeMeHHOro TOKa.

Ha3piBaTh 0cOOEHHOCTH NEPEMEHHOT0 AJIEKTPUUYECKOI0 TOKA Ha
y4acTKe LIEMHU C Pe3UCTOPOM.

Ha3zvieams ocobennocmu nepemenno2o 31eKmpuiecko2o moka
Ha yuyacmke yenu ¢ KOHOeHCamopoM.

Has3zvieamv ocobennocmu nepemeHno20 21eKmpuieckoeo mokda
Ha yuyacmke yenu ¢ Kamyuwrou uHOyKmueHOCmu.

3anuceiBaTh 3aKk0H OMa I [IEeNH EPEMEHHOT0 TOKa.
HaxoanuTe 3HaUEHUS CHITBI TOKA, HANIPSHKEHHS, aKTHBHOTO
COIIPOTHUBIICHUS, UHOYKMUBHO20 CONPOMUBIEHUSA, EMKOCIMHO20
conpomuenenus, NOJIH020 CONpoOmuseieHus e IMepeMeHHOro
TOKAa B KOHKPETHBIX CUTYaIlUsIX.

BbrauciiaTe 3Ha4€HUS] MOIITHOCTH, BBIICTISIOMICHCS B IISTTH
MIEPEMEHHOT'0 TOKA, JICHCTBYIOIINE 3HAUEHUS TOKA U
HaTIPSDKCHHUS.

Ha3zvieams ycnoeus 603HUKHOGEHUS pe30HAHCA 8 Yenu
nepemMeHH020 MOKd.

OmnwuceIBaTh yCTPOHCTBO, MPUHIIUI ACHCTBHS U IPUMEHEHUE
TpaHchopmaropa.

Buiyucniams xosgppuyuenm mpancopmayuu 8 KOHKpEmMHbIX
CUMYAYUSIX.

Haxonuts B nuteparype u MHTEepHETE HH(POPMALIHIO O
MOJIy4YEHUH, Tiepeaaue U UCIOIb30BaHUH MTEPEMEHHOT0 TOKa, 00
WCTOPHHU CO3JIaHHsI U IPUMEHEHUH




TpaHc(hOPMATOPOB, UCNOILIOBAHUU PE3OHAHCA 8 Yenu
nepemeHHo20 moka u o 6opvbe ¢ HuM, ycriexax u npooiemax
ANMEKTPOIHEPTETUKH.

Cocmasnsams cxemvl npeoopaszosanus snepeuu Ha TOL u I'IC,
a maxoice cxemy nepeoadu u NOmpeoaeHus.

9/1eKMpOoIHep2uL, Ha3bIBaTh OCHOBHBIX MOTpeOuTenen
ANIEKTPOIHEPTUU. [lepeuuciims npuyunbl HOMepb SHePSUU U
B03MOINCHOCMU O/I51 NOBbLULEHUS IPDEKMUBHOCU €€
UCNONIL30BAHUS.

Bectu auckyccuto o mosib3e U Bpeae dJIeKTPOCTaHIIHH,
apryMEHTHUPOBATH CBOIO MO3UIUIO, YMETh BBICTYIINBAThH
MHEHUE JIPYTUX YUaCTHUKOB.

['OTOBUTH MpE3eHTAIHN U COOOIICHHUS 110 U3YYCHHBIM TeMaM
(BO3MOXHBIC TEMBI IIPE/ICTABJICHBI B YICOHHKE).

2.3

Mexannueckue
BOJIHEI

JlaBaTh omnpenencHue MOHATHI: MEXaHUYeCKas BOJIHA,
IorepevHast BOJIHa, IPOJOIbHAs BOJIHA, CKOPOCThH BOJIHBI,
JUIMHA BOJIHBI, (Da3a BOJIHBI, NIOCKAS 8OIHA, BOIHOBAS
nogepxHoCcmyv, (hpOHmM 6011, Y4, 3BYKOBasl BOJIHA, TPOMKOCTh
3BYKa, BBICOTA TOHA, TEMOp, OTpaskeHHe, IPeToMIICHUE,
MIOTJIONIEHUE, UHTEPPEPEHITHS, Oudparyus,

noaapu3ayus MEXaHM4eCKUX BOJIH, KOTEPEHTHBIE HCTOUYHUKH,
CTOsYasi BOJIHA, AKyCTUYECKUI PE30HAHC,
IJIOCKOIOJIAPU30BaHHAs BOJIHA.

[Tepeunciiars CBOKCTBA MEXaHMYECKUX BOJH. Pacno3HaBaTts,
BOCIIPOU3BOJIMTh, HAOIIOaTh MEXaHUYECKHUE BOJIHBI,
MOTIEPEYHbIE BOJIHBI, IPOJOIbHBIE BOJIHBI, OTPAXKEHHE,
IpeoMIIeHHUE, MOTJIOIIeHUE, HHTephEepEeHIIo, Jugdpakyuio u
noaapuzayuio MEXaHn4eckux BojH. Ha3piBaTh XapakTepUCTUKHI
BOJIH: CKOPOCTb, YaCcTOTAa, AJIMHA BOJIHBI, pa3HOCTH (a3.
OnpenensiTb B KOHKPETHBIX CUTYaIUsIX CKOPOCTH, YaCTOTHI,
JUTMHBI BOJIHBI, pa3HOCTH (a3 BOJIH.

3anucvieamov u cocmagnams 8 KOHKPEMHbBIX CUMY AYUSX
ypasHeHue 2apMOHUYecKol bezyuel 80aHbL.

Haxoauts B nutepatype u UntepHeTe nHGOpMaIuio o
BO30YKJIEeHHH, TIepeiaye U UCTIOIb30BaHUH 3BYKOBBIX BOJIH, 00
HCIOJIb30BAaHNHU PE30HAHCA 3BYKOBBIX BOJIH B MY3BIKE U
TEXHHUKE.

Bectu nuckyccuto o mojb3e U Bpelie BO3JAEHCTBUS Ha YEJI0BEKa
3BYKOBBIX BOJIH, apTYMEHTHPOBATh CBOIO MTO3ULUIO, YMETh
BBICJTYIINBATh MHEHUE IPYTUX YYaCTHUKOB.

['OTOBUTH MpE3eHTALMU U COOOLICHHS 110 U3YUYEHHBIM TEeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHUKE).

2.4

DJIEKTPOMAarHuTHbHIE
BOJIHBI

JlaBaTh onpeneieHnue MOHATHIL: AJIEKTPOMArHUTHOE TOJIE,
BUXPEBOE IEKTPUUYECKOE MOJIE, IIEKTPOMATHUTHBIE BOJIHBI,
CKOPOCTbH BOJIHBI, JIJTHHA BOJIHBI, (ha3a BOJIHBI, BOJTHOBAS
MMOBEPXHOCTh, (PPOHT BOJHBI, Ty, TIIOTHOCTH MOTOKA
W3JIyYEHHS, TOUCUHBIA HCTOYHUK W3JIYYEHUs], OTPAXKEHHUE,
MpeJIOMIICHHUE, MTOTJIOIIeHNE, HHTephepeHIus, Tudpakus,
[IONEPEYHOCTD, NOJIAPU3ALIMS JIEKTPOMAarHUTHBIX BOJIH,
PaauoCBs3b, PAIUOJIOKALIMS, AMIUIUTYAHAS MOTYJISIUSA,
netektupoBanue. OOBSICHATH B3aUMOCBSI3b IIEPEMEHHBIX
3JIEKTPUYECKOI0 U MarHUTHOTO IoJiek. PrcoBaTh cxemy
pacnpoCTpaHEeHUs AIEKTPOMAarHUTHOW BOJIHBIL. [lepeunciars
CBOMCTBA U XapaKTEPUCTUKHU AJIEKTPOMATHUTHBIX BOJIH.




ObvsacHuamsb npoyeccovl 8 OMKPLIMOM KOebamenbHOM KOHMYpe,
NPUHYUN USTIYYEHUS U PeSUCTPAYUU ITIeKMPOMASHUMHBIX GOJIH.
Pacnio3naBath, HAOIIOAATH AIEKTPOMArHUTHBIE BOJTHBI,
U3Iy4yeHue, Npuém, OTpakeHue, MPeIoMIICHUE, MOTJIOIIEHNUE,
uHTEepHEPEHIHIO, TUPPAKLIUIO U MOJIIPU3ALIHIO
ANEKTPOMArHUTHBIX BOJIH.

BBI4HCHsATh B KOHKPETHBIX CUTYAIUSX 3HAYCHUS
XapaKTEPUCTHUK BOJIH: CKOPOCTH, YACTOTHI, JJTUHBI BOJIHBI,
pasHoctu (az, enyouny paouoiokayuu.

CpasHusamov mexanuyeckue u 371eKmpoMacHUMHbLE GOIHbL.
ObvscHAMb NPUHYUNBL PAOUOCES3U U MeeBUOCHUSL.
ObvscHAMb NPUHYUNBL OCYULECTNENEeHUS NPOYECCO8 MOOVIAYUU
u demexkmuposanus. M3zoopadcamv npuHYunUaIbHble CXeMbl
paouonepedamuura u paouonpuémura. Ocyuecmensims
paouonepedayy u paouonpuém. OOviacHAMb NPUHYUNBL
nepeoauu u3006padicenus meienepeoamiyuKom U NPUHYUNsl
npuéma uzoopadceHus menesuzopoM.

HccnenoBaTh cBOWCTBA 3JIEKTPOMATHUTHBIX BOJH C MTOMOIIBIO
MoOupHOro Tenedona. Ha3piBaTh U ONMCHIBaTH COBPEMEHHBIE
CpEICTBA CBSI3H.

Brinensats pons A.C. [TonoBa B H3y4eHHHN 3IIEKTPOMAarHUTHBIX
BOJIH U CO3aHUU PaInOCBsI3U. OTHOCUTHCS C YBaXKEHHEM K
Y4EHBIM U UX OTKPBITUSAM. OOOCHOBBIBATh BAYKHOCTH OTKPBITHS
ANEKTPOMArHUTHBIX BOJIH JJISl Pa3BUTHS HAYKH.

Haxonuts B nuteparype u Marepnere nudopmanuio,
MO3BOJISIFOILYIO OTBETUThH HA MOCTaBJICHHBIE BOIIPOCHI IO TEME.
PaGorath B mape u rpyrmiie npu penieHuy 3a/1a4 U BBITOTHEHUN
MPAaKTUYECKUX 3a1aHuil. Haxooums 6 numepamype u
Hnmepneme unghopmayuro o 6036yxcoenuu, nepedave u
UCNIONIL30BAHUU INEKMPOMASHUMHBIX 801H, 00 onvimax [ epya u
UxX 3HAYeHUU.

BecTu quckyccuto o mojb3e U Bpeie UCIOJIb30BaHMs
YeJIOBEKOM 3JICKTPOMArHUTHBIX BOJIH, apTyMEHTHPOBATH CBOIO
MO3UIUIO, YMETh BBICIYIINBATh MHEHUE IPYTHX YYACTHUKOB.
['oTOBUTH MIpE3EHTALIMN B COOOIICHHS IO N3YUYEHHBIM TEMaM
(BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B yYCOHHKE).

OnTuka
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CBeTOBBIE BOJHBI.
I'eomerpuueckas u
BOJIHOBasl ONTHKA

11

JlaBaTh onpeneneHne MOHATHI: CBET, TEOMETPUYECKAasl OTITHKA,
CBETOBOM JIy4, CKOPOCTh CBETa, OTPAXKEHUE CBETA,
MIpeIOMJIEHUE CBETA, MTOJIHOE OTPAKEHUE CBETa, YroJl MaIeHus,
YroJ OTpaXeHUs!, YroJl MPEJIOMIIEHUs, OTHOCUTEIIbHBIN
MOKa3areib MpeIoMiIeHHs, aDCONIOTHBIN TTOKa3aTellb
MIpEeIOMIICHUS, JINH3a, (DOKYCHOE

paccTosTHUE JIMH3bI, ONTUYECKAst CUJIa JIMH3bI, TUCTIEPCUS CBETA,
uHTepdepeHius cBeTa, TUPPaKIus cBeTa, JUPPAKIINOHHAS
peLIETKA, OJISIPU3ALMS CBETA, €CTECTBEHHBIN CBET,
MJIOCKOTIOJIIPU30BAHHBIN CBET.

OnuceIBaTh METOBI U3MEPEHUS CKOPOCTHU CBETA.

[IepeunciaTs CBOMCTBA CBETOBBIX BOJIH.

Pacnio3naBatk, BOCIIpOU3BOINTE, HAOIIOAATH PacpOCTPaHEHHE
CBETOBBIX BOJIH, OTPAXKEHUE, IPEIOMIICHHUE, TOTJIOLICHUE,
JTUCTIEPCHI0, HHTEPPEPEHITUIO, TUDPAKIIUIO U TIOJISPU3AIINIO
CBETOBBIX BOJIH.

®opmyIUpOBaTh NPUHLKIN [ FOHTeHCa, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUS CBETA, TPAHUIIBI UX TPUMEHUMOCTH.




CrtpouTth X071 Jiyda B IJIOCKOMApAIUIECIBHOM MIIaCTUHE,
TPEYroJIbHOU MPU3ME, IOBOPOTHOM IIpU3Me, 000padrBarOIICH
IIpU3Me, TOHKOU JINH3E.

Ctpouts n3o6paxkeHue mpeaMera B IIOCKOM 3epKaiie, B TOHKON
JMH3E.

[IepeunciaTs BUAbI JUH3, UX OCHOBHBIE

XapaKTEPUCTUKU — ONTUYECKUN LIEHTP, TJIaBHASI ONTHYECKAs
ocb, (hOKyC, ONITHYECKas CUJIA.

Ornpenenarb B KOHKPETHOM CUTYyalluy 3HAYEHHS YIJIa MaJICHuUs,
yrila OTpa)K€HUs, yria npeloMJICHHUs, OTHOCUTEIbHOTO
MOKa3aTessl MPeIOMIICHHS, aDCOIIOTHOTO TOKa3aTes
MIpeJIOMIIEHUs, CKOPOCTH CBeTa B cpefie, (POKyCHOro
paccTOsIHUS, ONTUYECKOUN CUJIbI JIMH3BI, YBEITUUYECHHUS JIMH3HI,
nepuoja 1udpakimoOHHON

PEMIETKH, TTOJIOKEHUS HHTEP()EPEHITMOHHBIX U

TG PaKIIMOHHBIX MAKCUMYMOB U MUHUMYMOB. 3aMHiCHIBaTh
(hopMyITy TOHKOH JIMH3BI, PACCUUTHIBATh B KOHKPETHBIX
CUTYyalUSX C €€ IOMOILbI HEU3BECTHBIE BEJIMUMHBI.
OOBACHATH MPUHIUIT KOPPEKIIUU 3PEHHUS C TTOMOIIIbIO OYKOB.
DKCIEPUMEHTAIBHO ONPENEIATh M0KA3ATENb PETOMIICHUS
cpenbl, hokycHOE paccTosTHEE COOMparoIeit

U pacceusaiowjeti IUH3, JJIMHY CBETOBOU BOJIHBI C IOMOUIBIO
TU(GPAKIUOHHON pEIETKU, OYeHU8amb UHPOPMAYUOHHYIO
émkocms komnakm-oucka (CD).

Ilepeuucnams obracmu npumeHneHus unmeppepenyuu ceema,
oughpakyuu ceema, norApuzaAyUU ceema.

HccnenoBaTh 3aBUCUMOCTD yIiia MPEJIOMIICHUS OT yria
MaJIeHHs], 3aBUCUIMOCTD PACCTOSIHUS OT JIMH3BI 10 H300pakeHUS
OT PACCTOSIHUS OT JIMH3BI JI0 TPEMETA.

[IpoBepsTh TUNOTE3BI: YTOI HPETOMIICHHS IPSIMO
MIPOTIOPLIMOHAJIEH YIIIy MAJIEHUs, NPU NIOMHOM CLONCEHUU 08YX
JIUH3 OnmuyecKue CUibl CK1a0bl8arOmMcs.

KoHcTpynpoBaTe Moaenu Teneckomna u/uil MUKpOCKOa.
PaGotats B mape u rpyIine nIpu BHIMOTHEHUH MPAKTUYECKUX
3a/IaHN, BBIIBI)KEHUU THTIOTE3, pa3paboTKe METOI0B
MIPOBEPKHU TUIOTE3.

IInanuposams desamenbHOCMb NO GLINOIHEHUIO U 8bINOIHAMb
UCCe008aHUS 3AB8UCUMOCU MeNHCOY PUULECKUMU
BENUYUHAMU, IKCNEPUMEHMATLHYIO NPOBEPKY 2UNOME3bl.
Haxomuts B nuteparype u MaTepHETE MHDOpMaInio o
6uorpadusax 1. Herotona, X. I'oifrenca, T. FOura, O.
®penens, 00 UX HAYYHBIX paboOTax, 0 3HAUEHUU UX PabOT st
COBPEMEHHOM HAYKH.

Bricka3biBaTh CBOE MHEHHE O 3HAUEHUU HAYYHBIX OTKPBITUN U
pab6ort o onrtuke W. Hetotona, X. I'oiirenca, T. FOnra, O.
Openens. BocnpuHuMarth, aHaIM3UPOBaTh, IepepadaThIBaTh U
MPEeNbABISATH HHPOPMAIUIO B COOTBETCTBUH C MMOCTABIEHHBIMU
3a/la4yaMH.

BoiensiTe OCHOBHBIE MTOJIOKEHUS KOPITYCKYJISIPHON U BOJTHOBOM
TEOPH CBETAa. YUacTBOBATh B OOCYKJICHUH dTUX TCOPUHU U
COBPEMEHHBIX B3IJISJIOB HA IPUPOJY CBETA.

Ykasvieamo epanuysl npumenumocmu ceomempuieckou
ONMUKU.

I'oTOBUTH Mpe3eHTaH U COOOIIEHUS M0 U3YYEHHBIM TeMaM
(BO3MOIKHBIEC TEMBI TIPE/ICTABICHBI B YUCOHHKE).




3.2

N3nydyenue u
CIIEKTPBI

JlaBaTh onpenesieHUe MOHATHIL: TEIJIOBOE U3TyYEHHE,
3IEKTPOJFOMUHECHEHIINSA, KATOJOJIIOMUHECLEHIINS,
XEMITFOMHHECHIEHITUS, (POTOFOMUHECIICHITUS, CHIOUHOU
CNneKmp, TUHeUuyamuolli CHeKmp, HOJI0CaAmuvlli CReKmp, CHeKmp
no2nowjenus, CNeKmpaibHulil AHATU3.

[lepeuncnarb BUABI CIEKTPOB.

Pacnio3naBats, socnpousze00ums, HaOMOIATH CILTONIHOM
CHEKTp, JIMHENYAThIi CIEKTP, MOJOCATBINA CIIEKTP, CIEKTP
W3JIy4eHUS U TIOTJIOIICHHUS.

H3z00pasicams, 00vACHAMb U AHATUIUPOBAM KPUBYIO
3asucumocmu pacnpeoenenus IHepeUn 8 cnekmpe abcoIomHo
uépnoeo mena.

[TepeuncisaTs BUABI 3J€KTPOMArHUTHBIX U3TyYECHUN, UX
HWCTOYHUKHU, CBOMCTBA, TpUMeHEeHue. Mcronb30BaTh niKamy
3JIEKTPOMArHUTHBIX BOJIH. CpaBHUBATh CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH Pa3HbIX IMAIla30HOB.

OcHoBbI
CIELMAJIbHON TEOpUU
OTHOCHUTEJIBHOCTH

34.

OcHoBbI
CIELMAJIbHON TEOpUU
OTHOCHUTEJIBHOCTH
(CTO)

JlaBath ompejesieHue MOHIATUI: COOBITHE, TOCTYJAT,
cOOCTBEHHAs! HHEPIHAIbHAS CHCTEMa OTCUETa, COOCTBEHHOE
BpeMsl, COOCTBEHHas JUIMHA Tejla, Macca OKOs, MHBAPHAHT,
SHEPIHUs MOKOSI.

Obvsacuamb npomugopeyuss Mexcoy Kiaccudeckol Mexanukou u
anekmpoounamuxou Makceenna u npuuunst nosenenus CTO.
®opmynuposats noctynatsl CTO.

dopmynupoBaTh BbIBOJIBI U3 ocTynatoB CTO u ob6wvachamy
penamusucmcekue d¢hghexmul cokpawjerus pasmepos mena u
3ame0neHUss BpeMeHU MeHCOy 08YMsL COOBIMUAMU C MOYKU
3penust O8udICYwelcs cucmemvl omcuéma. AHaIU3UpoOBaTh
(bopMyIy pelSITHUBUCTCKOTO 3aKOHA CJIOXKEHUS CKOPOCTEH.
1Ipogooums mvicieHnble IKCnepumMenmol, NOOMEEPIHCOAroOUUe
nocmynamvt CTO u ux cnedcmeus.

Haxooumb 6 konkpemmnot cumyayuu 3Ha4eHus ckopocmeu mei
6 CTO, unmepsanog apemenu mexcoy coobimusamu, OIUHy meid,
9Hep2UI0 NOKOs 4acmuybl, NOIHYIO SHEP2UIO YACTUYbL,
DeNAMUBUCICKUL UMNYTIbC YACHUYbL.

3anuceIBaTh BBIPAKEHHE IS DHEPTUH TIOKOS U NONHOU
9Hepauy YaCTHIL.

W3znaraTh cyTh IPUHITUIIA COOTBETCTBUSI.

Haxonuts B nutepatype u MHTEepHETE HH(OPMAIIHMIO O TEOPUH
a¢upa, 00 FIKCIIEPUMEHTAX, KOTOPBIE MPUBEIH K CO3TaHHIO
CTO, 00 OTHOCHUTEIBHOCTH PACCTOSIHUM U IPOMEXYTKOB
BpeMeHH, 0 Ouorpaduu A. DifHinTeiiHa. Bricka3biBaTh CBOE
MHeHue o 3HadeHnu CTO 11 cOBpeMeHHON HayKH.

['OTOBUTH MIpE3EHTANINN B COOOIICHHS IO N3YUYEHHBIM TeMaM
(BO3MOXKHBIE TEMBI NIPE/ICTABIECHBI B YUEOHHUKE).

KBanroBas ¢usnka

17

CBeTOBbBIE KBAHTEI

JlaBath onpeneneHne MOHATHH: HOTOdPHEKT, KBAHT, TOK
HACBIIIEHUS, 33/ICP)KUBAIOIICE HAMIPsDKEHUE, padoTa BBIX0/a,
KpacHas rpanuna ¢gotodddekra.

Dopmynuposams npedmem u 3a0a4u KEAHMOBOU HUUKU.
Pacnio3naBate, HaOmoAaTh siBieHUE GhoTodrdhdekTa.
OnuceiBathk onbIThl CTONETOBA.

®dopmynupoBath TunoTe3y [lnanka o kBaHTax, 3aKOHBI




dotorddekra.

AHanm3upoBaTh 3aK0HBI PoTordPexra.

3anuchIBaTh M COCTABIISITh B KOHKPETHBIX CUTYAITUSIX
ypaBHeHUE DHHIITeHHA U1t GoTod(DdeKTa 1 HAXOIUTh C €T
MTOMOIIBIO0 HEU3BECTHBIC BETUYHUHEI.

BbruncnsTe B KOHKPETHBIX CUTYalUAX 3HAUCHUS
MaKCUMaJTbHOW KHHETUYECCKOUW dHEPTUU (POTOAICKTPOHOB,
CKOPOCTH (POTOZJIEKTPOHOB, pabOTHI BHIX0O/Ia, 3AMHPAIOIIETO
HaMPSKEHUS, YaCTOTHI M UTHHBI BOJIHBI, COOTBETCTBYIOIINUX
KpacHo# rpanuiie Gororddexra.

[IpuBoauTH MpUMEpHI UCTIOIB30BaHUs PoTodhdeKTa.
OOBSACHATH CYTh KOPIYCKYJISIPHO-BOJIHOBOTO Jyaju3Ma.
OmnwuceiBath onbITH JIebeneBa 1Mo M3MEpEeHUIo AaBICHHS CBETa U
onbIThl BaBuioBa 1o onruke.

Onucvieams onvimuvl no OUGPaKYUuLU 1eKMpPOHOS.
®opMyIHpOBaTH COOTHOLICHHE HEONpeaeIEHHOCTEN
I'eiizenOepra u 0OBACHATH €TO CYTh.

Haxomnuts B nuteparype u Matepuere nuudopmanuio o paborax
Cronerosa, JIebenesa, Basunosa, [1ianka, Komnmona, oe
bpotina.

BoraensaTe poap pOCCHUCKUX YYEHBIX B UCCIEA0BAHUU CBOMCTB
CBeTa.

[TpuBOIUTE IPUMEPHI OMOTOTHIECKOTO U XUMHUYIECKOTO
JIEUCTBUS CBETA.

['OTOBUTH MpE3eHTAIINN U COOOIICHHS 110 H3yYSHHBIM TEMaM
(BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B YYCOHHKE).

5.2

AToMHas pusmka

JlaBaTh onpeienieHne MOHITHI: aTOMHOE SAPO,
SHEPreTUYECKU YpOBEHb, SHEPTUS NOHU3ANH, CHOHMAHHOE
U3yyeHue ceema, 8bIHYHCOeHHOe Uydenue ceemad.
OmnuceiBath onbITH Pesepdopaa.

OnwuceIBaTh U CpaBHUBATh MOJIENIM aToMa TOMCOHA U
Pezepdopna.

PaccmarpuBartse, Mccie10BaTh M ONKMCHIBATh JTMHENHYAThIE
CIEKTpBI.

dopmynupoBaTh KBaHTOBBIE MOCTYNAThl bopa.

OOBACHATH TMHENUYaThIe CIEKTPBI aTOMa BOJIOPOa Ha OCHOBE
KBaHTOBBIX MOCTyaTOB bopa.

PaccunthiBaTh B KOHKPETHOM CUTYallH YacTOTY U JUIUHY
BOJIHBI UCITYCKAaeMOro ()OTOHA MPU Mepexoie aToMa U3 OJHOTO
CTAllMOHAPHOI'O COCTOSTHUS B IPYro€, YHEPTHUI0 MOHU3AINU
aToMa, 8bIYUCTIAMb 3HAYEHUs PAOUYCO8 CMAYUOHAPHBIX OpOUm
9/1eKMPOHO8 8 amome.

Onucvieams ycmpoucmeo u 00bACHAMb RPUHYUN OeLliCBUs
J1a3epos.

Haxonuts B nuteparype u MHTepHEeTE cBeAeHUs O (hakTax,
MOATBEPKIAOIIUX CI0KHOE CTPOEHUE aToma, 0 paboTax
YUEHBIX 10 CO3JAaHHIO MOJENIN CTPOEHUS aTOMa, NOIYYEHUIO
8bIHYIHCOCHHO20 U3NYYeHUs, O TPUMEHEHNH J1a3epoB B HAyKe,
MEIULMHE, TPOMBIIIICHHOCTH, OBITY.

Briaenars posib pOCCUUCKUX YUYEHBIX B CO3JaHUU U
HCIIOJIb30BAaHUH JIa3€POB.

I'oTOBUTH Mpe3eHTaH U COOOIIEHUS M0 U3YYEHHBIM TeMaM
(BO3MOXKHBIE TEMBI IIPE/ICTABICHBI B yUeOHUKE).

5.3

duzuka aTOMHOTO

JlaBaTb onpeneneHus MOHATHN: MAaCCOBOE YK CIIO, HYKJIOHBI,




sanpa

SZICPHBIE CUIIBL, 8UpMYaAIbHble Yacmuysl, 1e(PEeKT Macc, JHEPTus
CBA3M, yJ€IbHAs YHEPIUs CBSI3U aTOMHBIX fJIED,
PanMOaKTUBHOCTb, AKMUBHOCb PAOUOAKIMUBHO2O

seujecmea, NEPUOJ NOJIypacIaia, UCKYCCTBEHHAs
PaIMOaKTUBHOCTb, /ICPHBIC PEAKLIUU, SHEPTCTUUECKUI BBIXO
SIEPHON peaKINu, LenHas siaepHas peakuus, KodphuuueHT
Pa3MHOKEHUSI HEUTPOHOB, KPUTHUYECKAsi MACCa, PEaKTOPbI-
Pa3MHOKUTEIH, TEPMOSICPHAS PEAKIUSI.
CpaBHUBaTh CBOMCTBA IPOTOHA U HEUTPOHA

OnurceIBaTh NPOTOHHO-HEUTPOHHYIO MOJEIIB SI/Ipa.
Ornpenenarb coCTaB sJIep Pa3IMUHbBIX 3JIEMEHTOB C TTIOMOIIBIO
Tabnuuel Menzeneesa. M300paxarh U 4UTaTh CXEMbI AaTOMOB.
CpaBHHMBATh CHITY AJIEKTPUUYECKOTO OTTAJIKUBAHUS MPOTOHOB U
CUJIY CBSI3U HYKJIOHOB B siipe. [lepeuucaamob u onucvigamso
ceoticmaa si0epHuix cui. Q0vbsACHAMb 0OMEHHYI0 MOOeb
83aUMOOeUCMBUSL.

BoruucnsaTes gedekt Macc, SHEPTHUIO CBA3U U YIEIbHYIO
SHEPIHIO CBA3U KOHKPETHBIX aTOMHBIX s/1ep. AHAIU3UPOBaTh
CBA3b YJIE€IBbHON YHEPIUHU CBA3U C YCTOMYMBOCTBIO SJIEP.
[lepeuncnars BUAbl paAMOAKTUBHOIO pacnaja aTOMHBIX sIIep.
CpaBHHBaTh CBOMCTBA anb(a-, 6eTa- U raMMa-u3TydeHUN.
3anucvieamsv npasuna cmewjenuss npu paouoaKmueHvIX
pacnadax. Onpeodensims d1eMeHmbl, 00pa3yIouwuUecs 8
pe3yibmame paouoaKmuHblxX pacnaos.

3anuceIBaTh, OOBSICHITH 3aKOH PAJIMOAKTUBHOTO pacmaja,
YKa3bIBaTh I'PAHULIBI €r0 TPUMEHUMOCTH. OnpeensaTh B
KOHKPETHBIX CUTYaIUSIX YUCJIO HEPACTIaBIIUXCS SAEp, YHCIIO
pacnaBlLIUXCcs e, IEPUOA MOTypacnana, akmueHoOCHb
gewjecmaa.

Ilepeuucnams u onucvieams Memoovl HabIOOeHUs U
peaucmpayuu snemeHmapHulx yacmuy. Habnrooams mpexu
anvpa-uacmuy 6 kamepe Bunvcona. Pecucmpuposams soephvie
usnyyenusi ¢ nomowvio cuémuuxa I eticepa. Onpedensimo
UMAYILC U FHEP2UIO YACMUYBL NPU OBUINCEHUU 8 MACHUMHOM
noze (no gopomoepaghusm,).

3anuceiBaTh sACpHbIE peakuuu. Onpeaenarb NpoayKThl
SIIEPHBIX peakuii. PacCunThIBaTh SHEPTUYECKUI BBIXOJ
SIIEPHBIX PEaKIIHil.

OnuceIBaTh MEXAHU3MBI IEJICHUS P U UEMHOM SIIePHOM
peakuuu. CpaBHUBATD SIIEPHBIE U TEPMOSIZIEPHBIEC PEAKIIUH.
ObvscHAMb NPUHYUNDBL YCMPOUCMEA U padombl 0epHbIX
peaxmopos. Y4acTBOBaTh B OOCYKICHUH MIPEUMYIIECTB U
HEJIOCTATKOB SIICPHON SHEPTETHUKHU.
Ananusuposamos onacHocmv sA0epHbIX USTYUEHUL OJIS HCUBLIX
OpP2aHU3MO8.

Haxomuts B nuteparype u HTepHETE cBeieHuss 00 OTKPHITHH
MPOTOHA, HEUTPOHA, PATMOAKTHBHOCTH, O TIOJIYUCHUH U
WCIIOIb30BAaHUH PAJMOAKTUBHBIX U30TOMOB, HOBBIX
XUMHUYECKUX DJIEMEHTOB.

BoraensaTs poiab pOCCUUCKUX YYEHBIX B UCCIEAOBAHUAX
aTOMHOTO S,Apa, OTKPBITUX CIIOHTAHHOTO JACJICHHUS sIep ypaHa,
Pa3BUTHUU SAEPHOU SHEPTETUKH, CO3aHUH HOBBIX H30TOIOB B
OUSAU (O6benHEHHBI MHCTUTYT SICPHBIX UCCIEIOBAHUH B T.
HyGHe).

I'oTOBUTH Mpe3eHTaH U COOOIIEHUS M0 U3YYEHHBIM TeMaM
(BO3MOIKHBIEC TEMBI MTPE/ICTABIICHBI B YUCOHHKE).




5.4

DnemMeHTapHbIe
JaCTHIIBI

JlaBaTh onpenesieHUE NOHATHI: aHHUTWIISALIMS, J1eNnmMOHbl,
aoponsl, Keapk, 21t0oH. IlepedncnsaTh OCHOBHBIE CBOMCTBA
3JIEMEHTAPHBIX YACTHII.

BoiaensaTe rpynnel 3J€MEHTApHBIX YaCcTHLI.

[TepeunciiaTh 3aKOHBI COXPAaHEHUS, KOTOPBIE BBIIOJIHSIOTCS IIPU
npeBpamieHusx yactui. OnuceiBaTh MPOLECChl AHHUTUIISIIUU
YaCTHUIl U aHTUYACTULL U POKIAECHUS JICKTPOH-TIO3UTPOHHBIX
nap.

HasbiBaTh 1 cpaBHUBATH BU/bI (DYHIaMEHTATbHBIX
B3aUMOJICVCTBHIA.

OnuceIBaTh poJib YCKOPUTEIEH B U3yUYEHUHN 3JIEMEHTAPHBIX
yactull. Haszvieams ocHo8HblE 8UObI YCKOpUumernetl
9NeMEHMAPHBIX YACMUY.

Haxoauts B nuteparype u MHTEepHETE CBEAieHUsI 00 HCTOPUHU
OTKPBITUS 3JIEMEHTAPHBIX YaCTHIL], O TPEX ITanax B pa3BUTUU
(DU3HKY 3TIEMEHTAPHBIX YaCTHII.

OnuceiBaTh COBpEMEHHYIO (PU3NYECKYIO KAPTUHY MUPA.
['OTOBUTH MpE3eHTAIINN U COOOIICHUS 110 H3YYCHHBIM TEMaM
(BO3MOYKHBIE TEMBI MTPEJICTABICHBI B YYCOHHKE).

Crtpoenue
Bcenennoi

6.1

CoHeunas cucrema.

JlaBath orpesiesieHue MOHIATUI: HebecHas cgepa, IKIunmuKa,
HebeCHblLl 9K8AmMop, NoI0C MUpd, 0Cb MUpd, Kpye CKIOHeHUs,
npsAMOe 80CX0dHCOeHUe, CKIOHeHUe, NAPallaKe, apcek,
acTpOHOMMYECKasl eMHULIA, IEpUreNIni, adeanii, COTHEUHOe
3aTMEHUE, JIYHHOE 3aTMEHUE, MJIaHEThl 36MHOM IPYMIIbI,
IUTaHETHI-TUTAHTBI, aCTEPOM]I, METEOP, METEOPHUT, poTochepa,
CBETUMOCTb, IPOTYOEpaHel, nya1bcap, HetimpoHHAs 36304,
uépnas Ovipa, IPOTO3BE3/1a, CBEPXHOBAs 3BE€3/1a, TATaKTHKAa,
KBa3ap, KpacHOE CMeIleHHe, Teopusi boibuioro B3phIBa,
Bo3pacT Bcenennoil.

Hab6mronate JIyHy U TUIaHETHI B TEIECKOTI.

Beiensats ocobenHocTH cuctemsl 3emits-JIyHa.
PacnioznaBatk, MoJenMpoBaTh, HAOJIOIATh JIYHHBIE U
COJIHEYHBIE 3aTMEHMSI.

OOBACHATH MPUJIMBHI U OTJIUBBHI.

Dopmynuposams u 3anucvieams 3akoHvl Kennepa.

6.2

CoJIHIIE U 3BE3bI

OnuceiBath cTpoeHne COTHEUHON CUCTEMBI.

[lepeuncnaTh NIaHETH! U BUIBI MAJIBIX TEJL.

OmnuceiBathk cTpoenne ColHIIA.

Habmtonate conneunsle natHa. CobmoaaTh npaBuia
6e3omacHOCTH npu HaOmroaeHuU CoHIIa.

[lepeuncasTh THIMYHBIE TPYIIBI 3BE3]], OCHOBHBIE (PH3UUECKUE
XapaKTEPUCTUKH 3BE3I.

OnuceIBaTh IBOJIIOLMIO 3BE3]] OT POKACHUS 1O CMEPTH.
HazbiBaTh camble sipkue 3BE3/1bI U CO3BE3/IUSL.

6.3

Crpoenue
Bcenennoit

[lepeuncnsaTs BUIbI FalaKTUK, OMUCHIBATH COCTAB U CTPOEHUE
rajnaktuk. Beinenars Mueunsiii [IyTs cpean Apyrux rajiakTuk.
Omnpenenars mecto ConHeyHoM cucteMsl B ["anakTuke.
OneHuBaTh NOPSAAOK PACCTOSHUM 10 KOCMUYECKUX 0OBEKTOB.
OnuceiBaTh CyTh KPaCHOIO CMEUIEHMSI U €r0 UCII0JIb30BaHUE
MIPU U3YYECHUH TATAKTHK.

[IpuBOIUTE KpaTKOE U3JI0KEHUE TEOPUU bonbIIOro B3psiBa U
TEOpUU pacumupsoniencs BeeaeHHOM.




Obvsacuameb cymov NOHAMUU KMEMHASA MAMeEPUY U «MEMHAs
SHepUay.

Ilpugooumsv npumepsvl UCNOIBL308AHUSL 3AKOHO8 (PUUKU 05
00BACHEHUSL NPUPOOLL KOCMUUECKUX 00BEKMO8.

PaGorate B mape u rpyIie npu BHITIOJTHEHUH MPAKTHYECKUX
3aJaHUMN.

Hcnonp3oBare MHTEpHET A7 TOMCKA U300pakeHU I
KOCMHYECKHX 00BEKTOB U HH(GOPMAITUU 00 UX OCOOCHHOCTSIX.

7. IToBTOpeHUME 2

PesepB 3

Ilepedyennb JabopaTOpHBIX padoT

z
=
S~
=

Tema

10 kaacc

I/ISY‘IGHI/IG JABHMIKCHUA TCIIA, 6pOIJ_IeHHOFO T'OPU30HTAJILHO

I/I3y‘~I€HI/I€ ABHIKCHUS TCJIA 110 OKPYKXHOCTH

I/ISMepeHI/Ie JKECCTKOCTH IIPYKUHbI

N3mepenne kodpunmenTa TpeHus CKOIbKESHUS

I/IsyquI/Ie 3dKOHAa COXpPAaHCHUA MeXaHU4YeCKOH OHCPIun

I/I3y‘~I€HI/I€ PaBHOBCCHS TEJIa IMOJ I[CﬁCTBI/ICM HECKOJBKHX CHJI

DKcnepuMeHTallbHas TpoBepKa 3akoHa I eli-Jlroccaka

ITocnepoBaTenbHOE U mapajjyiCJIbHOC COCAMHCHUS ITPOBOJHUKOB

OO NOOT|AWIN -

Nzmepenne 3/1C 1 BHYTpEeHHETO COMPOTUBIICHUS HCTOYHUKA TOKA

11 xaacce

Ha6J'II-O)1€HI/I€ I[GI\/'ICTBI/IH MAar"gsuTHOI'O IIOJIA Ha TOK

I/ISY‘ICHI/IG SABJICHUA 3J'IeKTp0Mal"HHTHOfI WHAYKITUN

OHpeHCHCHI/IC YCKOPCHUMA CBO6OI[H01"0 MagCcHUs IMPU IMMOMOINH MAasdTHHKA

I/I3M€p€HI/I€ IMMOKa3aTciid MPEJIOMIICHUS CTCKIIA

OnpeneneHI/Ie OIITUYECKOM CHIIBI U (I)OKYCHOFO PaCCTOSIHU A CO6I/IpaIOIJ_IeI71 JIMH3bI

W3MepeHne 1JIMHbBI CBETOBOW BOJIHBI

Onenka nHGopMaIMOHHON EMKOCTH KoMnakT-Ancka (CD)

DN DWIN -

HabnroeHne crijionHoro v IMHEN4aToro CeKTpoB

IlepeyeHb KOHTPOJIBHBIX PadoT

Ne i/

Tema

10 xaacc

Kunemaruka ToukH u TBCPAOIr'o TCJIa

Jnnamuka. 3akoHbl MexaHUKU HproToHa. CHIlbl B MEXaHUKE

3aKOHEI COXPAaHCHUA B MCXAHUKC. Crarnka

MonexynspHas pu3nuka ¥ TepMOJUHAMUKA

DJIEKTPOCTaTUKA

3aKOHEBI IIOCTOSIHHOT'O TOKa

N[OOI~ WIN

DJIEKTPUYECKHI TOK B Pa3JIMYHBIX Cpefax

11 kaacce

MarsuTtHOe nosue. NeKTPOMArHUTHAs HHYKIHS

Konebanus u BoHBI

OnTuka

BAIWINF-

KsanToBas pusnka

KanennapHo-reMaTuyeckoe IiiaHupoBaHue mo Gpusuke
10 xaxace

Ne Tema ypoka Koanu | lano pume | Ilapa-




n/n ypo ecteo | Ilo IIo yaHue | rpag
Ka yacoB | miany | paxkry

1 BBenenune. ®u3nKa U eCTeCTBEHHO- 1
HAY4YHbIl MeTO/] MO3HAHUS MPHPOIbI

11 Du3NKa M eCTeCTBEHHO-HAYYHbIH 1
METO/I MO3HAHMSA MPHPOABI

1 HNuctpykrax no Th 1

®u3uKa U €ECTECTBEHHO-HAYUYHBIM METO
MIO3HAHUS IPUPO/IBI

2. MexaHunka 27

2.1 KunemaTnka TOYKH ¥ TBEPJOTO TeJia 7

211 |2 Buasl MeXaHUUECKOTO ABMKEHUS U 1 I1.1-2
CHOCOOBI €ro OMUCcaHusl.

212 |3 Tpaekropust. [lyts. [lepemenienue. 1 I1.3-5
PaBHOMEpHOE MpsMOIUHEHHOE
IBMKEHHUE U €TO OTHCaHUe.

213 |4 CnoxxeHue ckopocteil. MrHOBeHHas 1 1 I1.6-9
CpeaHS CKOPOCTH. Y CKOpEHHE.

214 |5 JIBrKEHUE C TOCTOSTHHBIM YCKOPEHHUEM. 1 [1.10-14
JlaboparopHas padota Ne 1 «M3yuenue
JBUKCHHSI TeJ1a, OPOIICHHOTO
TOPU30HTAIBLHOY.

215 |6 PaBHOMEpHOE IBUKEHUE TOUKH T10 1 [1.15.16
okpyxHocTu. Kunemaruka abcomtoTHO
TBEPAOIO Tena.

216 |7 JIaGopartopHas pabota Ne 2 «3yueHue 1
JBYDKEHUS TeJa M0 OKPYKHOCTI.
IToarotoBka K KOHTPOJILHOM paboTe

217 |8 KonTponbnas padora Ne 1 o teme 1
«Kunemartuka TOUKU ¥ TBEPAOTO Telay»

2.2 3akonsbl fuHamukn Helotona 3

221 |9 OCHOBHOE YTBEPK/IEHUE MEXAHUKH. 1 I1.18-19
Asnenune unepruu. Cuna. Macca.
Ennnuna maccel.

222 |10 I[lepBrrit 3akon HeroToHa. Bropoii 3akoH 1 I1.20-23
Herorona. [IpuHIMI Cynepno3unuu Cuil.

223 |11 Tperuii 3akoH HproToHa. 1 11.24-26
['eoneHTpHYECKasi CHCTEMa OTCUETA.
[Tpuniun oTHOCUTENBHOCTH [ anuest.

2.3 Cuiibl B MeXaHUKeE 5

231 |12 Cunel B mpuposie. Criia TSHKECTH U CHITa 1 11.27-28
BCEMHPHOTO TATOTEHUSI.

23.2 |13 Bec Tema. HeBecomocTh. Perienue 3amauy. 1 11.30,33

233 |14 Hedopmaruist 1 CHIIBI yIPYTOCTH. 3aKOH 1 I1.34-35
I'yka.
JIaGoparopnas pabota Ne 3 «3mepenue
AKECTKOCTU MPYKUHBD».

234 |15 Cuitbl TpeHUS. 1 I1.36-37




JlaGopatopnas pabora Ne 4 «M3mepenune
Kod(hpuImeHTa TpeHHs CKOJIBKECHHS.

235 |16 Konrponsnas padora Ne 2 o Teme 1
«/InHamuka. 3aKOHBI MEXaHUKHU
Herotona. Cuiibl B MEXaHUKEY.
2.4 3aKoHBI COXpaHEeHHUsI B MeXaHHKe 7
241 |17 Nmmynbc MaTepraibHOM TOYKH. 3aKOH 1 I1.38-39
COXpaHEHHS UMITYIIbCA.
242 |18 Mexanudeckasi paboTa U MOLUTHOCTb. [1.40
243 |19 Oueprusi. Kunetnueckas sHeprusi. [1.41-42
244 |20 Pabota cuIIbI TSDKECTH M CHITBI 1 [1.43
ynpyrocti. KoHcepBaTUBHbBIE CHUITBL.
245 |21 IloTeHunanbpHas SHEPTHUs. 1 11.44
246 |22 3aKOH COXpaHEHUsl YHEPTUU B MEXAHUKE. 1 I1.45
24.7 |23 JIaGoparopnas padota Ne 5 «3yuenue 1
3aKOHA COXPaHEHUS MEXaHUYECKOI
SHEPTUN.
2.5 CraTnka 2
251 |24 PaBHoBecue Ted. 1 I1.51-52
252 |25 JlaboparopHas pabota Ne 6 «M3yueHue 1
paBHOBECHS TeJa MOJ IeHCTBUEM
HECKOJIbKUX CHID».
2.6 OCHOBBI THAPOMEXAHUKH 2
26.1 |26 JaBnenue. YcnoBue paBHOBECHS 1 I1.53
KHJIKOCTH.
26.2 |27 JIBu>KeHHE KUAKOCTU. Y paBHEHUE 1 [1.54
bepHymu.
2.7 IMoaBeneHue UTOrOB U3YYeHHUS] TEMBbI 1
«MexaHuka»
271 |28 KonTponbnas padorta Ne 3 o teme: 1
«3aKOHBI COXPAHEHUS B MEXaHUKE.
Cratuka»
3. MoJiexyasipHas QU3HKa H 17
TepPMOJANHAMHKA
3.1 OcHOBBI MOJIEKYIAPHO-KMHETHYECKOH | 2
Teopun (MKT)
3.11 |29 OcHosuble nonoxenuss MKT. Pazmepsl [1.56-57
MOJIEKYJI.
3.12 |30 Bpoynosckoe nuxkenue. Cuibl I1.58-59
B3auMOIeHCTBHS MoJieKy . CTpoeHune
ra3000pa3HbIX, )KUJKUX U TBEPIBIX TeEIl.
3.2 YpaBHeHue cOCTOSIHUS U1€ATbHOT0 5)
rasza
321 |31 OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO- 1 I1.60
KUHETUYECKON TEOPUU T'a30B.
322 |32 Temmeparypa kak MaKpOCKOITUYECKast 1 [1.62-63
XapaKTepUCTHKA Ta3a.
3.2.3 |33 VYpaBHEHHE COCTOSIHUS UACAUTHHOTO rasa. 1 I1.66




3.24

34

T"a30BBIe 3aKOHEI.

I1.68

3.25

35

JlabopaTtopHas paborta Ne 7
«IKCIIepUMEHTAJIbHAS POBEPKA 3aKOHA
I'eii-JIroccakay.

3.3

B3auMHbIE npeBpamecHusd ;KUAKOCTH U
rasa

33.1

36

Hacpimennsiii nmap. JlaBnenue
HACBILEHHOT O napa. BiaxxHocTs
BO3/JyXa.

I1.71-74

3.4

KuakocTu U TBepable Tena

34.1

37

CsoiictBa xxuakoctu. [ToBepxHOCTHOE
HAaTSKEHUE

I1.75-76

3.4.2

38

Kpucrannmaeckne u amopdHbIe Tena.

I1.78

3.5

OcHOBBI TEPMOAUHAMHUKH

3.5.1

39

BHyTpeHHsIst 5HEPTHSL.
Pabora B TepMoMHAMUKE

I1.79-80

3.5.2

40

KonnyecTBo TeIoTsl. YpaBHEHHE
TEIUIOBOro OajlaHca.

I1.82

3.5.3

41

IlepBblidi 3aKOH TEPMOAUHAMUKHU.

11.84

354

42

[IpuMeHeHne nepBoro 3aKoHa
TEPMOJUHAMUKH K Pa3IMYHbIM
IIPOLIECCAM.

I1.85-86

3.5.5

43

Bropoii 3ak0H TepMOJIMHAMUKH.

I1.87

3.5.6

44

[TpuHIMI IEHCTBHUS TEIIOBBIX
neurateneit. Koadduiment nonesnoro
JNIEUCTBUS TEIJIOBLIX JIBUTaTEJICH.

I1.88-89

3.5.7

45

KonTponbnas padora Ne 4 o Teme
«MonekynspHas pU3nKa 1
TEPMOIMHAMHKAY

OCHOBBI 2J1eKTPOAHHAMUKH

4.1

DJIEKTPOCTATHKA

411

46

DNEeKTpUYECKU 3apsil U AJIeMEHTapHbIE
YaCTHIIbL. 3aKOH COXpaHEHUs 3aps/a.
3akoH Kynona. Eqnnunna
AJIEKTPUYECKOTO 3apsia.

11.90-91

41.2

47

Dnektpuueckoe nose. HanpskeHHOCTh
AJIEKTPUYECKOT0 1oJisd. CUIOBBIE JIMHUU.

11.94-95

414

48

ITosie ToueuHOTO 3apsiia U 3apsHKEHHOTO
mapa. [IpuHnun cynepno3unuu nojuei.
[TpOBOTHUKY U JUATEKTPUKHU B
IEKTPOCTATUYECKOM I0JIE.

I1.96-98

4.1.5

49

HOTGHHI/IaJ'II)HaH OHEPTUA 3apsS>KEHHOTO
tena. [loreHnman n pa3HocTh
MIOTEHIIMAJIOB. DKBUIIOTEHIINAIbHBIE
MTOBEPXHOCTH.

11.99-101

50

DnekTpoémMkocTh. KoHaeHncarop.
DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.
[IpumeHeHne KOHEHCATOPOB

I1.103-
104

o1

KonrtponsHast padora Ne5 mo reme
«INEKTPOCTATUKAY.

4.2

3aK0HBI MOCTOSTHHOIO TOKA

421

52

DnekTpuyeckuil Tok. Cuia Toka. 3aKoH
Oma 11 yyacTKa Lenu

I1.106-
107

4.2.2

53

DJIEKTPUYECKUE TETIH.

I1.108-




IlocnenoBaTenbHOE U napajjiCJIbHOC
COCAMHCHU IMMPOBOAHNKOB

109

423 |54 JlaGopaTopHas padota Ne 8
«[TocnenoBarenbHOE U MAPAIIIEIEHOE
COEIMHEHUS TIPOBOIHUKOBY.
424 |55 PaboTa 1 MOIIHOCTH IIOCTOSIHHOT'O TOKA. I1.110
425 |56 DneKTpoABMKYIas cuia. 3akoH Oma st I1.11-112
IIOJIHOY LIEIIN.
JlaGopaTtopHas padota Ne 9 «3mepenue
O/1C 1 BHYTpEHHET0 CONPOTUBIICHUS
HCTOYHUKA TOKa.
426 |57 JIaboparopHast pabora Ne 9 «M3mepenue
O/IC 1 BHyTpEHHETr0 CONPOTUBIICHUS
HCTOYHHKA TOKAY.
427 |58 KontponbHas padota Ne 6 mo Teme
«3aKOHBI TOCTOSTHHOTO TOKaY.
4.3 DJIEKTPHYECKHH TOK B PA3JINYHBIX
cpeaax
431 |59 DNEeKTpOHHAs MPOBOJIUMOCTb METAJIIOB. I1.115
3aBUCUMOCTD COIIPOTUBIICHUS
MIPOBOJHHKA OT TEMIIEPaTyPHl.
CBepXITPOBOIUMOCTD
432 |60 DNEeKTPUYECKHI TOK B I1.116
nonynpoBoiHuKax. CoOcTBEeHHAs U
IpUMeCHast TPOBOUMOCTH. P-N MEPEXOI.
[TonynpoBOTHUKOBBIN THO.
433 |61 ONEKTPUYECKUN TOK B BaKyyMe. I1.118
DNeKTpOHHO-JTyueBas TpyoKa.
434 |62 DNEeKTPUUECKUN TOK B )KUJIKOCTSIX U I1.119-
rasax. 3akoH asekTponnsa. [lnazma 121
436 |63 KontponbHas padora Ne 7 o teme
«DIIEKTPUYECKHI TOK B PA3IUYHBIX
cpenax».
5 IloBTOpEHUE
511 |64- | MexaHuka
65
5.1.2 | 66- | MonekynsapHas (puszuka
67
5.1.3 | 68- TepmoauHamMuka
69
514 | 70- | OCHOBBI IIEKTPOAUHAMUKHI
71
72 Pe3eps

KanengapHo-temaTtudeckoe mjiaHupoBaHue no pusuke
11 kaace




Ne Ne Tema ypoka Konnu | lata IIpum | [lapa-
n/n ypo eCTBO eyan | rpadg
Ka yacoB | [lo ITo ue
wiany | ¢akry
1. OCHOBBI 2/1eKTPOAHHAMUKH 9
(mpoaoJrxeHue)
1.1 MarauTtHoe moJie S
1.1.1 1 MarnutHoe nojne. Maaykius 1 I1.1
MarHUTHOTO TOJIS.
112 |2 JlaGopaTtopHas padora Ne 1 «HaGmroneHue 1
JeWCTBUSI MATHUTHOTO TOJISt HA TOKY.
113 |3 Cuna Amriepa. 1 I1.2
114 |4 JlelicTBME MarHUTHOTO TTOJIS Ha 1 I1.4
JIBUKYIIYIOCS 3apsXKEHHYIO YaCTHILY.
Cuua Jlopenna.
1.15 |5 Mar»uTHble CBOIICTBA BEIECTBA. 1 I1.6
1.2 JIEKTPOMATHUTHAA HHAYKIMS 4
121 |6 DNeKTpOMarHuTHas MHIYKIHS. 1 I1.7-8
MarnutHsii toTok. [Ipasumno Jlenna.
3aKOH 2JIEKTPOMArHUTHOW WHIYKITUH.
122 |7 JlaboparopHas padota Ne 2 «M3yueHue 1
SIBJICHHSI SJICGKTPOMArHUTHOW UHTYKITHH.
1.23 |8 SIBneHune caMOMHTYKIHH. 1 I1.11
WHAYKTUBHOCTH. DHEPTUsi MArHUTHOTO
T0JIs TOKA.
124 |9 KonTponbnas padora Nel no teme 1
«MarautHoe nojue. DIeKTpOMarHuTHas
WHTYKITASIY.
2 Koneb6anus 1 BOJIHBI 17
2.1 Mexanuyeckue KoJe0aHus 3
211 |10 CBo0OoHbIe KO1eOaHus. ['apmMonnyeckue 1 [1.13-14
Koje0aHusl.
212 |11 JIaboparopHas padota Ne 3 «Omnpenenenue 1
YCKOPEHUs1 CBOOOTHOTO MaJIeHHs TPH
MTOMOIII MasiTHUKa.
213 |12 3aryxaromiye 1 BbIHYX/IEHHbIE KOJIeOaHMsI. 1 I1.16
Pe3onanc
2.2 DJIEKTPOMArHUTHBIE KoJIeOaHus 6
221 |13 CBOOOIHBIE ANEKTPOMArHUTHBIE 1 I1.17-19
kosnebanus. ['apMoHnueckue
AJIEKTPOMArHUTHBIE KOJICOaHMS B
KosiebaTenbHOM KOHType. Dopmyria
TomcoHa.
222 |14 IlepeMeHHBIN 2IIEKTPUUECKUN TOK. 1 I1.21
PesucTop B ienu nepemMeHHoro Toka.
223 |15 Konznencarop n karymka HHIyKTUBHOCTU 1 I1.22
B IIETIH ITIEPEMEHHOT0 TOKa
224 |16 Pe3oHaHC B 2JIEKTPHYECKOM IIETIH. 1 I1.23
225 |17 I'enepaTop nepeMeHHOro TOKa. 1 I1.26
Tpancdopmarop.
2.2.6 18 [TpousBoacTBO, Mepenava u 1 I1.27
noTpeOIeHNE IIEKTPUUECKON YSHEPTUU
2.3 MexaHu4ecKue BOJIHBI 3
231 |19 BonHoBebie siBneHMA. XapaKTEPUCTHKA 1 I1.29

BOJIHBI.




232 |20 3BYKOBBIE BOJIHBI. I1.31

233 |21 Wutepdepennys, mudpakius u I1.33
NOJISIPU3ALIUS. MEXaHUYECKHUX BOJIH.

2.4 JIEKTPOMArHUTHBIE BOJIHBI 5

241 | 22 DNEeKTPOMarHuTHOE MOJeE. I1.35
DeKTpOMarHuTHas BOJIHA.

242 |23 N3obperenue paano A. C. [TonmoBeim. I1.36-38
[TpuHuMns! paguocBa3u. Moaynauus u
JETEKTUPOBAHHE.

243 |24 CBoiiCcTBa 2JIEKTPOMArHUTHBIX I1.39-40
BOJIH. PactipocTpanenue paanoBoH.
Pagnomoxarusi.

244 |25 Ilonsarue o teneBuaeHun. Passurue 11.41-42
CPEACTB CBS3H.

245 |26 KonTponbnas padota Ne2 no teme
«KonebaHus 1 BOJIHBDY.

3. OnTuka 13

3.1 CaeTtoBble BOJIHBI. ['eomeTpuyeckas u 11
BOJIHOBAsI ONITHKA

311 |27 Cxkopocts cBeta. [Ipunnun ['toiirenca. 11.44-45
3aKOH OTPaKEHHUS CBETA.

3.12 |28 3akoHBI IpesoMiIeHus ceera. [lomHoe [1.47-48
OTpa’KCHHE CBETA.

313 |29 JIaboparopHast pabora Ne 4 «M3mepenue
1I0Ka3aTessl IPEJIOMIICHHS CTEKJIay.

3.14 |30 JIunsel. [loctpoenue nzodpaxeHuii B [1.50-51
nuH3e. opmyiia TOHKOM JIMH3BI.
YBennueHue JIUH3bL.

3.15 |31 JIaGoparopHas pabota Ne 5 «Onpenenenue
ONTHYECKOM CUIIBI U POKYCHOTO
paccTosiHUS COOMPAIOIIEH JIMH3bI

3.16 |32 JHucnepcus ceeta. UnTepdepenus ceera. [1.53-54

3.1.7 |33 Hudpaxius csera. JJudpakunonnas I1.56-58
peméeTKa.

3.18 |34 JIaGoparophas pabota Ne 6 «3mepenue
JUIMHBI CBETOBOI BOJIHEIY.

319 |35 JlaboparopHast pabora Ne 7 «OneHka
MH(POPMAIIMOHHON EMKOCTH KOMIAKT-
mucka (CD)».

3.1.10 | 36 Pemenue 3anau no teme «Murepdepenuns
1 AUQPaKIKsI CBETay.

3.1.11 | 37 IlonepeyHOCTh CBETOBBIX BOJIH. I1.60
[Tonspuszanus ceera.

3.2 N3ayyeHne u cieKTpbl 2

321 |38 Bunel uznydenunit. crounnku I1.66-67
cBeta. CHEKTphI U CIIEKTPAJIbHBINA aHAJU3.
JlabopaTtopHas pabota Ne 8 «Habmronenue
CIUIOLITHOTO ¥ INHEWYATOro CIEKTPOBY.

3.22 |39 [Ixana >7E€KTPOMArHUTHBIX BOJIH. I1.68

4 OcCHOBBI cTICNMATBHON TEOPUH 3
OTHOCHTEJIbHOCTH

4.1 OCHOBBI CHIeNUAJILHOI TEOPpUHU 3
oTHOocuteabHocTH (CTO)

41.1 |40 3aKOHBI JIEKTPOAMHAMHUKA U TIPUHITUTT I1.61-62

OTHOCHUTENBHOCTH. IlocTynars! Teopun




OTHOCHUTCIBHOCTH.

412 |41 OCHOBHBIE CIIEACTBUS U3 MOCTYJIATOB [1.63-64
TEOPUU OTHOCUTEIBHOCTH.
DJIEeMEHTHI PeISITUBUCTCKON TMHAMUKHU.

413 |42 KonTponbnas padora Ne 3 1o teme
«OnTuka.»

S. KBanroBas ¢pusuka 17

5.1 CBeTOBbI€ KBAHTHI 4

511 |43 CaeroBble KBaHTHL. DOTOIDDEKT. I1.69

5.1.2 |44 [Tpumenenue pororddexra. DOTOHBI. I1.70-71
KopryckynsipHO-BOJTHOBOH 1yajii3M.

51.3 |45 JlaBiienue cBeta. XUMHUYECKOE ACHCTBHUE I1.72
CBeTa.

514 |46 Pemenue 3amau nmo teme «CBETOBBIE
kBaHTBL. DoTOdDPeKT.

5.2 ATomMHas puznka 3

521 |47 Ctpoenne atoma. OnbiTel Pezepdopra. I1.74

5.2.2 |48 KBanroBrie noctymnarsl bopa. Moaens I1.75
aToma BojiopoJia 1o bopy.

523 |49 Jlazepsl. I1.76

53 dDu3nKa aTOMHOTO0 AApa 8

531 |50 Ctpoenne aTOMHOTO si/ipa. SInepHbIe CHITBL. I1.78-80
DHeprus CBA3M aTOMHBIX sIJIEp.

532 |51 PagnoakTuBHOCTH. Bubl painoakTHBHOTO I1.82-83
U3Ty4YEHUsl.

533 |52 3aKoH paJIM0aKTUBHOTO pacnana. [lepuos I1.84
noJrypacraja.

534 |53 MeTto/1p1 HaOMIIOIEHUS U PETUCTPALIUU [1.86
9JIEMEHTAPHBIX YaCTHUI]

535 |54 HckyccTBeHHast paAl0aKTUBHOCTb. [1.87
SInepHble peakuuu

53.6 |55 Henenue sanep ypana. LlenHas peaxkuus I1.88-89
JeNeHus. S| IepHblid peakTop.

5.3.7 |56 TepmosinepHsle peakiuu. [Ipumenenne I1.90
SIIEPHOM HEPTUH.

538 |57 buonoruueckoe aeiicTBUE paOaKTUBHBIX 11.92-94
W3JTyYCHHI.

5.4 DJieMeHTapHbIe YaCTHLbI 2

541 |58 Tpu sTana B pa3BuTHN QUNKH I1.95-96
3JIEMEHTapHBIX YacTull. OTKpBITHE
MO3UTPOHA. AHTHYACTHIIBI.

542 |59 Kontponsnas padora Ne 4 o teme
«KBaHTOBast pusznkay.

6. Crpoenne Beenennoit 6

6.1 CoJsHeuHasi cucrema. 2

6.1.1 |60 BunuMeie nrkeHs] HEOSCHBIX TEll. 11.99-100
3akonbl Kemiepa. Cuctema 3emuis-JlyHa.

6.1.2 |61 dusnueckas IpUpoa MIIAHET U MaJTbIX I1.101
ten COTHEYHOU CUCTEMBI.

6.2 CoJiH1le ¥ 3Be31bI 2

6.2.1 |62 CosHie. I1.102

6.2.2 |63 OcCHOBHBIE XapaKTEPUCTUKHU I1.103-
3BE37. DOBOJIOLNUS 3BE3/: POKICHUE, KU3HD 105

W CMEPTH 3BE3].




6.3

Ctpoenne BcesieHHOI

6.3.1

64 | Mueunsiii [Tyts — Hamma ["anakTuka. I1.106-
lanakTuku. 107
6.3.2 |65 Ctpoenue u 3Boonus BeeneHnoii. I1.108-
109
7. IloBTOpEHME
711 |66 Enunas dusmdeckas kapTuHa MUpa
7.12 |67 Enunas ¢usndeckas KapTuHa MUpa

Pe3eps




