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[ToscHuTenBEHAS 3ammicKa

Pabovas nporpamma mo dbusuxe mua 10-11 kmaccos IPOGUIEHOTO  YPOBHS paspaboTrana B
COOTBETCTBHH C IIPOTpaMMoii o dusuke 10-11 o yaeonukam: I'.SL.Msakumres, b.b.Byxogmes,
H.H.Cotckuii «®m3uxa 10 wnace: YIeOHHK [ 06pa30BaTENBHEIX YUpeKICHHH: 0as0BBIH K
NPOGUIEHEIA YpoBHIY, «IIpocBemmenney, 2010 u I' 1. Msikumes, b.b.Byxogres, B.M.Yapyrun
«Pusuka 11 kmacc: yueGHuHK JUIT 00pa3oBaTebHbIX YAIpeXeHni: 0asoBblil W MpodUIbHbL
ypoBHHY, «[Ipocsemenwey, 2010.

Denepanbublii  GasucHELH YYE€OHBI IUTaH Is o6pazoBaTensHEIX yapexnenui Poccuiickoii
®enepamin otBoIHT 345 yacor IS 0093aTENBHOTO H3ydeH s (usuke Ha npoduEHOM YpoBHe
CTYNICHH cpenHero obmero obpasoBamms. B 10 kmacce OTBOIUTCA 175 yueGHBIX uYacoB u3
pacdeTa 5 yueGHEIX waca B mHememo. B 11 knacce 170 vacor w3 pacuera 5 y4eOHBIX Yaca B
Hezemo. B 11 xnacce 1y no6asien us Kommnonenra. B urore B 11 xnacce 204 yaca Hu3 pacyera 6
YIEOHEBIX 9aCOB B HEAEIIO.

IlmanupyeMsIe pesyIbTaTh 0CBOCHHS Kypca pH3uKn.

JIMIAOCTHEIME pe3yapTaTaMu
OCBOCHHSA OCHOBHOH 00pa30BaTeIbHOMH HpOrpaMMBI CpeNHEro of1ero 06pa3sOBaHUs ABISIOTCS:

* GdopMupoBanme rpaxmaHCKOi UICHTUYHOCTH, NATPHOTH3MA, VBAKEHHS K CBOEMY
Hapony, 1yBCTBa OTBETCTBEHHOCTH TEpe Ponmuo#, roproctu 3a croii KpaH, cTpauny;

* (GopmupoBanue rTOTOBHOCTH U CIIOCOOHOCTH K 00pazoBannio, B TOM wiCie
CamM000pas’OBaHHI0, HA HPOTSHKCHHHM Boeit KH3HW, CO3HATENBHOIO OTHOIUECHUS K
HCTIPEPLIBHOMY  00pa30OBaHHUIO Kak YCIOBHIO  YCIICIMHOH mpodeccHOHAmbHO U
obmecTBenHOI TEeATETBHOCTH,

* (GopmupoBanwe 0CO3HAHHOTO BbiOOpa  Gymymeit npodeccun M BO3MOKHOCTElH
peanu3auny cOOCTBEHHEIX KH3HEHHEIX ITaHOB;

*  (dopmupoBarne nezocrHOro MHPOBO33PEHUSA,  COOTBETCTRYIOIIEro COBPEMEHHOMY
YPOBHIO DasBHTHA HAyKH H OONIECTBEHHOIM IIPAKTHKH, OCHOBAaHHOTO Ha JHANOTE
KYIBETYP; yOe:KIEHHOCTH B BO3MOIKHOCTH IIO3HAHWS IIPHPOABL, B HEOOXOAMMOCTH
Pa3yMHOI'O HCIIOJIB30BAHHS TOCTHKCHHUIL HayKl W TEXHOIOIMH s janbHeHImero
PASBHTHA  YMEIOBEYECKOTO OOLICCTBA; VBaXKEHHS K TBOPIIAM HAyKH M TeXHHKH,
OTHOIIEHUS K (PH3UKE KAK DIEMEHTY 00IedeI0BETecKol KYJIBTYPBI;

(hopMHpoOBanue roToBHOCTH K Hay9IHO-TEXHHYECKOMY TBOPYECTBY, OBJIANCHUIO OOCTOBEPHOM
HH(OPMAIHEil 0 MepenoBhIX TOCTHNEHHIX i OTKPLITHAX MUPOBOH H OTEYECTBEHHOII

* HayKH, 33aHHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 06 YCTpOHCTBE MHpa u 0b1iecTsa;

*  (OPMHPOBaHHMC HABBLIKOB COTPYMHHYECTBA CO CBEPCTHHKAMM, B3POCIBLIMH B mpolecce
obpasoBarensHO, 06meECTRCHHO TIOJIE3HOI, yqeﬁﬁo—ﬁccneJIOBaTeﬂLCKoﬁ, IPOCKTHOH,

* TBOPYECKOH M APYruX BHIOB JEATENBHOCTH;

*  $OpMHpPOBAHWE MOHUMAHHS [EHHOCTEI 30poBoro K besonacHoro odpasa KU3HH,

* YCBOCHWE MpPABUI HHIAWBUAYAILHOTO 1 KOITICKTUBHOrO 0€301acHOr0 MOBEIEHHS B
UPE3BBIYANHEIX  CHTyalMsIX, YIPOKAOUINX  KH3HH M 3[0POBLIO TIOJIEH, NpaBuIl
IOBEICHHS

* Ha TPAHCIOPTE U Ha JOPOTax;

* (dopmuporanne ocHos OKOIIOTHICCKOTO MBIIIEHHS, OCO3HAHHE BIIHSHHSL COLIHANILHO-
SKOHOMHYECKHX IIPOIICCCOR HA COCTOSNHIE TIPUPOJIHOH CpemBl, IPHOGpeTeHue ONbITa

*  SKOIOro-HalpaBJICHHON NEATENBHOCT.

MeranpeameTHpie:
* OBIAZCBATh HABLIKAMH CAMOCTOSTENbHOI'O NPHOOPETEHHS HOBELIX 3HAaHHH, OpraHU3aIuu
YIeOHOH AesTeNbHOCTH, NOCTAHOBKK UeneH, NIaHHpOBaHMs, CaMOKOHTPONS M OLEHKH

PE3YNBETATOB CBOCH JIESTENBEHOCTH, YMEHHAMH TIPENBUIETE BO3MOMKHEIE PE3YILTATEl CBOUX
ACHCTBHIA;




ABTIEHHH,

* bopMmupoars ymenus BOCIIPHHEMATE, MepepabaThiBaTG U IIPELOCTABIATH uHbOpManuo B
CIOBECHOH, 00pasHoM, CHMBOMHYECKOl dopmax, amamusmpoBats u nepepabaTriBaTh
TIONYYeHHYI0 HHPOPMAIMIO B COOTBETCTBHH ¢ HOCTABIICHHBIMH 3a4a9aMH, BEIICISTH OCHOBHOE
COACPHKAHHC TIPOYMTAHHOIO TEKCTA, HAXOOHTH B HeM OTBETEI HA NOCTABIIEHHBIE BOMPOCH U
H3JIaraTh €ro;

* TpHOOpEeTaTh OMEIT CaMOCTOSTENLHOrO TIONCKa, aHanmu3a H or6opa WHMOPMALMH
HCIOIE30BAHMEM DA3NMYHBIX HMCTOYHHKOR M HOBEIX HHGOPMALMOHHBIX TEXHONOTHH st
PCIICHHSA O3HABATEILHEIX 3a/a%L;

* Pa3BUBATE MOHOJIOTHYECKYI0 U JMATIOTHYECKYIO pedb, YMETh BBIDAKATH CBOM MBICTH I
CIIOCOOHOCTH BBICITYIUBATE cobecelHiKa, MOHHMATH ero TOYKY 3DEHMS, IPU3HABATE MPaBO
APYroro Y€NoBeKa Ha HHOE MHEHHE;

* OCBaHBaTh TpUEMEI ACHCTBHH B HECTaHAAPTHBIX CHTYallMsaX, OBNAIeBATh OBPHCTHICCKIMHU
METOIAMU peIIeHHA TPOOIIEM;

* GopMHpPOBATL yMeHUs paboTaTh B Ipynme ¢ BBIMONHEHHEM PA3IMYHEIX COLHMANBHEIX POJei,
HPEACTABINITE U OTCTAUBATE CBOM B3TILIIBI H yOexnenns, BecTu JucKycenio.

IIpenvernsie:

BemyckHuk Hayymres:

- 00BACHATE U AHATM3HPOBATE POJb M MECTO (DH3MKH B dopMuporanmm coBpementoii HayIHOH
KapTUHLI MHpA, B pAasBUTHH COBPEMEHHOM TEXHUKH K TEXHOJNIOTHH, B NPaKTHYECKOI
AEATENbHOCTH JIOJIEH;

- XapaKTCPH30BATL B3AaUMOCBA3b MEXY QH3HUKOI 1 APYTHMH ECTECTBEHHBIMH HAYKAMH;

- CAMOCTOATENBEHO  KOHCTPYHPOBATH  3KCHEPHMEHTATbHEIE YCTaHOBKM JUII IIPOBEpPKH
BLIIBUHYTBIX THIIOTE3, pPACCYATHIBATE abcomoTHy0 M OTHOCHUTENBHYIO ITOTPEIIHOCTH
H3MEPCHHIA;

“PCIIATE  IIPAKTHKO-OPUEHTHPOBAHHBIE KAYCCTBEHHEIE M pacy€THble (H3HYECKHe 3amaud C
OIIOPOI KaK Ha M3BECTHBIC hH3MYecKye 3aKOHBI, 3aKOHOMEPHOCTH H MOJENH, TAK M HA TEKCTEL ¢
H30BITO4HOH HHpOpManmei.

BEIYCKHHK 1IOTYYHT BO3MOXKHOCTS HAYIHTHCS:

~TIPOBEPATL  SKCHEPHMEHTABHBIME CPEJICTBAMHE BBIIBMHYTBIC THIIOTE3LI, (GOPMYIHpys Iein
HCCIICIOBAHMS, HA OCHOBE 3HAHMS OCHOBOIONATAIONIHX (busHYECKHX 3aKOHOMepHOCTEH U
3aKOHOE;

- HPOBOIUTL TEOPETHIECKHE U IKCHEPHMEHTATbHBLE MCCIIeIOBAHU (DU3MIECKUX SABICHUE U
IIPOLIECCOB (B TOM Uucie B (JH3HYECKOM NPaKTHKYME), HX KOMITBIOTEPHOE MO/IEIIHPOBAHKE;

- ONHCHIBATE W aHATH3HPOBATh IIONYYEHHYIO B PE3YNIbTaTe MPOBEAEHHBIX (GH3HYECKUX
OKCIEPUMEHTOB HH(OpMANHIO, ONpemeiiaTs ef AOCTOBEPHOCTh; MOHUMATE W OOGBICHITE
CHCTEMHYIO CBA3b MEXK/Iy OCHOBOIOIATAKITHMU HAYIHEIMH NOHATHAMK: IPOCTPAHCTBO, BpeMsI,
MaTepus (BEmecTBo, mone), ABWKEHUE, CHIIA, SHEPIHUS;

- PCIIATE SKCNIEPUMEHTANbHEIE KAYECTREHHEIE o KOMHMYCCTBCHHBIE 33JauM  OJMMITHALHOIO
YPOBH:A CIIOKHOCTH, UCIOIE3ys GHU3HIeCKHe 3aKOHBI, & TAKIKE YPABHEHHUSL, CBA3BIBAFOIIHE
hu3myecKHe BemMUMHEL

~AHATHSUPOBATE IPAHMIILL IPUMEHUMOCTH (PH3HYECKIX 3aKOHOB, IOHMMATE BCeobmmil xapakTep
byHIaMeHTANEHBIX 3aKOHOB U OIPalUY€HHOCTD UCIIOIb30BAHUS YACTHEIX 38KOHOB;

- QOPMYIMPOBATE U PelIaTh HOBEIE 3a71a4H, BOSHUKAIONINE B X0fe Y9eOHO-HCCIIeN0BATeIECKO
H IIPOCKTHOH JEATENLHOCTH;

~COBCPIICHCTBOBATE MPHOOPET H METO b MCCIICIOBAHNA B COOTBETCTBHH C MOCTABICHHOIN
y4cOHO-TI03HABATENBHOI 3aJa4eH;



-MCIONIE30BATE  METOABI MAaTEMAaTHYECKOTrO MOIEIMPOBAHUS, B TOM YHCIE HPOCTEHIIHE
CTATHCTHYECKUE METO/BI, 711 00paboTKu PE3yNbTAaTOB 3KCHEPHMEHTA.

MEXAHHKA

Boinyckauk nayumres:

-00BACHATE OCHOBHEIE CBOMCTRBA W 3aKOHOMEPHOCTH OalTHCTHYECKOTO IBMKEHHS TOUCUHOLO
Tena, PpPaBHOYCKOPEHHOTO JBIGKEHHS IO OKPYKHOCTH, JBIDKEHHMA CBS3aHHBIX  Tell,
TOCTYIATENBHOr0 U BPAINATENBHOTO IBHAKEHHH TREPIOro Tena, pe30oHaHca, aBTOKonebanuii, a
TAIOKE  pemaTh 3amayv 0 OamTHCTHYECKOM JBIKEHHH, PAaBHOYCKOPEHHOM JBHIKEHHUH 110
OKPY’XHOCTH TOHEIHOTO TeNa, ABHXEHHH CBA3AHHEIX TEJ, MITOCKOM JBIDKEHHH TBEPJIBIX TEI, HA
aHalln3 BOSMOJKHBIX BAapHAHTOB ABHKECHHA M B3aHMONEHCTRHS Tell, Ha NPUMEHEHHUE YCIOBUA
PpaBHOBeCHS TBEPIOTO Tela;

- IIOHUMAaTh MEXAHWYECKHME SBIEHHSA, CBA3AHHEIC C YOPYrUMH Ae(hOpMalMsIMK PACTSIKEHHS U
CXaTHA Tela (Ha OCHOBE MOHATHH MeXaHHYeCKOro HanpsokeHust 1 Momyns IOura);

- OOBACHATS sBIEHUE aGCOMOTHO YIPYToro u aGCOMIOTHO HEYHpYroro COyIlapeHMi IBYX Tell,
HCTOJB3YA UL 3TOTO 3aKOHEl COXPAHEHMS B MEXAHWKE, PEIIaTh 3a0a4M € HCIONB30BAHUEM
3aKOHOB COXPAHEHHS HMITYNbCA M MEXaHHIECKOH SHEPIHH;

"PaCCMATPHBATEL NEHCTBUC CUIBI CONPOTHBICHHS HA MANAOLiee TENOo, IPHPOMY CHI peaklHu
OIIOPEL, HATAKCHUA U BECd, OCTYIATEIbHOE HPSAMOIMHEHHOS asmxenne HUCO ornocurensmo
HUCO ¢ nocrosHHbM yekopenuem, MoMenT CHJIbL, HCXO/S U3 SHEPIeTUIECKHX COOOPAKEHHII;
-/0Ka3bIBaTh 3aKkoH Ilackais, omucEmBaTh PaclpeIC/ICHNE NABNCHUS B JIBMKYIIEHCS KHIKOCTH,
Pa3IMiare JIAMHHAPHOE M TYPOYJICHTHOE NBHIKCHUS KHIKOCTH, TIOHUMATh CMBICT YDaBHEHHS
beprynnuy;

~PacCMaTpuBaTe PE30HAHC CMEMEHHS U PEe3OHAHC CKOPOCTH, HCIONB3Ysl METOJ BeKTOPHBIX
Tuarpamm;

-OTJIMYHA ABTOKOJIEOAHUIT OT YCTAHOBHBINIKCS BEIHYJKIICHHBIX M COOCTBEHHBIX KOIeOaHMIA;
-O0BACHATD ABIEHHE PE3OHAHCA C SHEPreTHICCKON TOYKH 3DEHUS;

-II0Iy4aTh U AHAIM3HPOBATH YpaBHEHHE TapMOHUYECKOM Oerymieit BOJIHBI,
PaclpoCTPaHAIOMEHCS B TION0KUTENEHOM HATIPABICHHH OCH X;

~ONPEACIATE TPAHUIE! IIPUMEHUMOCTH (DH3HYECKHX 3AKOHOB, IIOHMMAaTh BCEOOITHi XapakTep
(pyHIAMEHTaNEHEIX 3aKOHOB IPHPOALI (3aKOHOB MEXAHHKU Hetorona, 3akoma coxpanenus
MMITYIECa, COXPAaHEHHs MOMEHTa HMITYIIbCa, COXPAHCHUS MCXAaHHYECKOH 3HEpruu, 3aKkoHa
BCCMHPHOI'O TATOTEHHUSI) M YCIOBHS BHITONHEHNS YACTHBIX 3aKOHOR (3axonoB mBukenus, I'yka,
Apxumena);

-HOHUMATE  TPHHIMIBL  JEHCTBUS  MeXaHW3MOB, MallliH, H3MEPHUTENBHEIX  NPHOOpPOB,
TEeXHHIECKHX YCTPOMCTB, (DH3HUECKHE OCHOBBI X PaboTEl, HCIONB30BAHKbIE IIPH X CO3JAHUH
MOJENH H 3aKOHBbI MEXAHHUKH.

BBINyCKHKK ONYYnT BO3MOKHOCTS HayYUTHCA:

OCHOBEIBAfACH HA HAYYHOM METOJE MO3HAHIS, IUIAHUPOBATh M BRUIONHATE SKCIIEPUMEHTATHHEIC
HCCIICOBAHMA MEXAHUYECKHX ABIICHHI, AHAIMSHPOBATE  XApaKTeP 3aBHCHMOCTEH Mexy
HCCTEAYEMBIMH ~ QHU3NIECKHMH  BeITHYHHAMH, OCYIICCTBIITE IIPOBEPKY BBIABHTAEMEIX B
OTHONICHHMH HIX THIIOTE3; BEIBOJHTD U3 IKCIIEPHMEHTAIBHBIX (axToB ¥ Teoperndeckux Momeneii
(usnaeckue 3aKoHE,

-~00BACHATE MONTYYEeHHbIE PE3YIBTATEI U EaTh BLIBOIL,

-pemats Guzngeckue 3amaun mo KHHEMATHKe, NMHAMHKE, Ha BETHCIICHWE paGOTHL cul, SHEPI'UH,
TIPUMCHCHHC 3aKOHOB COXPAaHEHUs, YCIOBHi PAaBHOBECHA TBEPILOTO TeNd, MEXAHUYCCKUX
KONeOaHuil TUHAMUYECKHM H SHEPIeTHICCKHM cnocobaMu, Tpebyiomme aHammsa JaHHBIX,
MOZIeneH, (U3HYECKHX 3aKOHOMEPHOCTEH,  ONpeNensonHx pemenue, HeobxoauMocTH
BLIPA0ATHIBATE JIOTHKY, AHATU3UPOBATH MONYYEHHBIN PE3YJILTAT.

MOJIEKY/IAPHAS ®H3HUKA H TEPMOJTHHAMMHKA

Bemycknuk mayaures:

-OOBACHATE OCHOBHBIC MONOKEHHY U 33aKOHBI MOIIEKYJISPHO-KHHETHYECKOI TEOPHH M
TCPMOMHAMUKH; aHAM3UPOBATH XaPaKTeP 3aBUCHMOCTE! MEXY (QU3HYECKHMH BeTHIHHAMH



B 9THX 32KOHaX;
“IPUMEHATh 3aKOHBI TEPMOIHHAMUKH K n3obapuieckoMy, H30XOPHIECKOMY, H30TEPMHYECKOMY
¥ aIMabaTHIECKOMY mponeccam; YMETh OTBEYATE HA YETHIPe BOIIPOCA O OBEICHHH

CHCTEMBI B TEPMOAMHAMHIECKOM TIPOLIECCE H penrats 3agayy;

~IIOHHAMATE BCEOOLIMIA XapakTep (yHaMeHTAILHbX SaKOHOB TIPHPO/IBI (COXpaHEHHs SHEPTHA B
TCIIOBEIX IPOLEccax, HYIEBOrO HAYaa TEPMOAMHAMHUKH, BTOPOTO 3aKOHA TEPMOJMHAMUKH));

- OIPEACIATE YCIIOBUA BEIIONHEHHS YaCTHBIX 3aKOHOR (3aKOHOB HAEANILHOTO rasa, 3aKoHa
Hanbtona);

- OOBACHATH CMBICT IUIOTHOCTH PAcCIIpENCIICHAS Ha OCHOBE PE3YIILTATOR OIBITA MTepna;

- HOHHMATL H OTHCEIBATE PasIHYHs MEKIY OBEICHHEM H/ICANBLHOTO Ta3a H PEATBHOTO rasa mpi
H30IpoLecce, OCHOBEIBASCH HA MOAEIAX HACANBHOIO ra3a i peanbHoro rasa Bas-nep-Baansca;
“PCIIATE 3371241 O 11apaX; IOKA3LIBATEL SKBUBANCHTHOCTE dhopmymuposok Broporo

33KOHA TePMOIMHAMHKH; TIOHAMATD TIPHHLMITET TeHCTRIS TEIUIOBBIX OBUTATEIeH

H XONO/MIBHBIX MAalllMH, TeIUIOBBIX HACOCOE, M3MEPUTENIBHBIX IPHOOPOB, TeXHHYECKHX
YCTPOHCTB, (pH3MYECKHE OCHOBEI HX PabOTEL, HCMOTE30BaHHbIE MPH UX CO3JaHHH

(hu3HIecKue Mojeny u 3aKOHEL, PeINaTh 32/1a%H O TETUIOBEIX MAIIHHAX;

-00BACHATE ABICHNUA, CBA3aHHbBIE C TIOBCPXHOCTHEIM HATKEHHEM, KAMHIUIAPHELE SBIICHUS,

- PCIIATE 3a1a9H, CBA3AHHEIE C 9THMHU SBICHUIMU.

Beuyckuuk nomyunt BosmoxuocTs HAYYHUTHCH:

OCHOBBIBAICE HA HAYIHOM METOJE [O3HAHHS, IITAHHPOBATL W BEBIONHATE SKCIIEPHMEHTAIDHELE
MCC/ICNIOBAHUA TEIUIOBBIX ABICHWH, TIPOBOMUTH AHAIH3 3aBHCHMOCTH MeXIy (H3uTecKuMuy
BCIITIHAMH, OCYIIECTBIIATh IPOREPKY BEBHIAEMBIX B OTHONICHHL HX TUIIOTE3; BLIBOANTE

M3 SKCICPUMCHTANEHEIX (aKTOB M TEOPETHICCKHX MOJIeNeH (Hu3ugecKHe 3aKOHOMEPHOCTH,
OOBACHATE NOTyYeHHBIE PE3YIBTAThL H IENIaTh BEIBOE,

pemaTh 3amaqM, Tpebyromue amammza AAHHBIX, MOJeNeH, (husMyeckux 3aKOHOMEPHOCTEH,
OIPENENAIOMHNX PEMIeHHEe, HeoOXOMMMOCTH BBIDAOATHIBATE JIOTHKY ACHCTBYH, aHAIM3HPOBATH
TIOJIY9EeHHEIH pe3yabTar.

JIEKTPOTUHAMUKA

Bemyckauk mayqurcs:

IIPHMECHATE  OCHOBHEIE IIONOKEHHS W  3aKOHEI JIEKTPONMHAMHKH I OOBACHEHHS
JJIEKTPOMATHUTHBIX B3aHMO/IECICTRHIL; 4HAITH3UPOBATE XapaKTep 3aBHCUMOCTEl MEKTY
(DH3HMYECKEMH BETHYMHAMY B 5THX 34KOHAX; IOHHMATh B3aHMOCBSI3E

H CIMHCTBO DNEKTPHYECKOr0 M MArHHTHOIO UOTICH, CMBICT TEOPHH NaNbHONCHCTBHS I
6nn3xo;1eﬁcr3ng;

OLICHUBATE CKOPOCTEH Apeiiha cBOGONHBIX HOCHTETCH 3apAlia TP IPOTEKAHUH IEKTPUIECKOTO
TOKA B METANIIE;

TIOHHMATE  CMBICTL  TEMIEPATYPHOTO Ko3huIHEHTa  CONpOTHBICHHS w1 KPUTUIECKOH
TEMICPATYPEI, GPU3NIECKUI CMBICIT SRITCHS CBEPXIPOBOAUMOCTH;

OOBACHATH Ha3HaYeHHe IIyHTa H JOTONHATENLHOIO PE3HCTOpa TpH H3MEPEHHH CHIBI TOKA W
HATPKCHUS B SNEKTPHIECKOI UEMH; Ipadiky 3aBHCHMOCTH IIOJIC3HOH, 3aTPaYyeHHOM

MomHOCTH ToKa, KIT/] ncrounuka Toka or Harpy3Ku;

CTIOCOOBI  YMEHBIICHHS koodduuuenta moreps  JIDII wu yeenuuenus KIIJ  mumum
MJIEKTPONIEpeauy; [epeady aaeKTPHYECKOH SHEPIUU OT HCTOYHHMKA TOKA K IOTPECHTEIIIO;
$hopmymuposats mepeoe u BTOpoe npasmna Kupxroda, ucronszosats ux IIpH pacyére nenei c
HCTOYHHMKAMH TOKA;

IIOHUMATE  BeeoOIMH  XapakTep  (yHAAMCHTATBHEX 3aKOHOB  (3aKOHA4  COXpaHEeHUA
IEKTPUIECKOTO 3apsifa) U YCIOBHSA BBITOMHEHMS YACTHELX 3aKOHOB (3aK0HOB OMa, 3aK0Ha
Hoxoyns — Jlenna u Ip.);



06‘BHCH51TB HA0Ka3aTenbCTBO TIOTECHIHATTEHOCTH JIEKTPOCTATHICCKOTO TIOJIsI, CMBICH NIpHHITHIIA
CYICPIO3UIIHN 11 IIOTEHOHAIOB.

Conepixanue Tem yue6roro Kypca.

Yruybnenusiii ypoeens
Duzura u €CMEeCHIBEHHO-HAYYHBLI Mem oo HO3HaNuR npupoouvr

®usrka — PyHmamMenTanpHas Hayka o npupose. Hayunsnii meton mosuaums Mupa. B3anmocssazp

dbopmuposanHH COBPEMEHHOH HAYYHOW KapTHHEI MHDpa, B NPAKTHIECKOH eATENBHOCTH
monel. Pusuxa u kynemypa.

Mexanuka

Ipenmer w  samaam  xmaccmueckoi Mexanuku. Kunemarwyeckue XapakTepHCTHKH
MCXaHHICCKOTO IBIXCHUA. MOJENH Ten ¥ nBMoKeHWL PaBHOyCKOpeHHOE TpsMonuHeiinoe
ABIDKCHUE, CBOOOJHOE MAfleHHE. IBIGKEHHE T€Na, OPOMIEHHOTO MOX yriaoM K COPU30HTY.
HBmxenue Toukw 1o OKPYXHOCTH. [locmynamenshoe u epawamenvroe Osudicene meepdozo
mena.

BsaumoneiicTeue Ten. lpusmun cynepnosuims e, Nuepuumansias cucrema orcgera. 3aKoHbI
MexaHuku Hbprotona, 3axonbr BeemupHoro TArOTeHMA, I'yka, cyxoro Tpenms. JBuxenue
HEOCCHBIX TeI M MX HCKYCCTBEHHbIX CIYTHHKOB. Aenenus, nabnodaemvie ¢ HeUHepYUaIbHblx
cucmemax omcyema.

WMitynse cuist. 3akoH usMeHenus 1 COXpaHeHHS uMIynbca. Pabora cunel. 3akon nsMeHenus u
COXPaHEHUST JHEPTHH.

PaBrosecre Marepmansroi Togku u TBEPAOTO Teja. YCIOBHS PABHOBECHS TBEPJIOTO Tela B
HHEPIHATLHOH CHCTEME OTcYeTa. MOMEHT CHIIBL Paenorecue »uaxoctu u rasa. Herxenne
KUIKOCTCH U Ta30B. 3akon coxpanenus SHEp2uU 8 OUHAMUKE JCUOKOCIIU U 2034,

Mexanuueckne KomeGaHES ©  BOTHEL Amnmryna, mepuom, 4acToTa, (aza KojaedauHwmii,
TIpeBpamerst sHepruy npy koneGanHmsx, Bouryoicoennvle xonebanus, pe3onanc,

Homepeunsie u mpoxoIbHEIE BOIHEL OHEPrusi BOJHEL Wnrepdepenmns u mudpakius BomH.
3BYKOBBIE BOJIHEL.

Moutexynsipnas gpusnka n TEPMOAUHAMHKA

[Ipenmert u 3amaun MOJIEKYISAPHO-KHHETUIECKON TEOPHH (MKT) u TepmonuaaMuiy.
OKCTIEpHMEHTANBHEIE OKA3aTElbCTR MKT. A6comornas TEMIIEpaTypa Kak Mepa cpemHei
KHHETHYECKOH SHEPIHH TEMIOBOr0 IBHIKEHUsS qacTun Bemecrsa. Mopens upeanmpHOro rasa.
Hasnenwe raza. Cpsas MEKAIY aBIIEHUEM H CpeHeH KHHETHYECKOL SHEPruel NOoCTYIIaTesHOro
TCITIOBOro JIBYIKEHHS MOIEKYI HIEATLHOTO ra3a,

Monens wpeansmoro rasza g TCPMOJIMHAMUKE:  YpPaBHCHHE MenneneeBa—Knaneiipona,
BBIDAKCHUC NI BHYTPEHHEH SHeprun. 3akon Hambrona. I'a3oBbIe 3aKOHEL

ArperaTHEIe cocTOSHMS BemecTsa, Da3oBble mEPEXOIbL. Ipeo6pasoranue SHEPTHH B (ha3oBBIX

Buyrpennss sueprus. Pabora u TCIUIONEpe/iada KaK CriocoObI H3MeHeHus BHYTPEHHEH 3HEPrHH.
Ilepsrrit 3akon TepMoamHAMUKY. AnmabatHeri nponece., Bmopoii 3axon mepmodunamuxuy,
IIpeobpasoranus SHCPTHM B TEINoBBIX Mammeax. KIIJ{ Temmopoif MamuHbl. uxn Kapro.
IKoNoTHYECKHE TPOGIeME] TEIIOOHEPTCTHKH.



JIIeKTpOIMHAMAKA

Ipenmer n 3agaun SMCKTPONMHAMHMKH. JNEKTPHYECKOE B3aUMOJEHCTRILE, 3aKOH coxpaHeHus
JMCKTPHIECKOTO 3apana. 3akon Kynona, HanpssxenHocts u norernman JNEKTPOCTATHIECKOTO
nons. [Ipusnnn cyneprosumum SJICKTPHYECKMX Hoeld. PasHocTh moTennmanos, IlpoBomauxu u
AUBIEKTPUKH B 3JIEKTPOCTATHICCKOM TIONE. OJEeKTpHYECKas eMKOCTb. Konnencarop. Bueprus
JIEKTPHYECKOTO I1OJIS.

ITocTosHuEIit STICKTPUYECKHH TOK. DIEKTPOABIDKYIIAS CHia (QIC). 3akon OMa mua momHOIH
JNCKTPHICCKOH IeMu. DNEKTPHYecKkuii TOK B METalllax, 3JIeKTPOIUTAX, HONYIIPOBOAHUKAX,
rasax u Bakyyme. IInasma. Suexmponus. IMonynposoaaukossie npuGopeL. Ceepxnposodumocme.
MarHuTHOE nomne. Bextop maraurHoit MHIYKIHH. [IpUHIMIT CyneprnosHum Maraarasx IONEH.
MarnutHoe none nmposoxHuKa ¢ TokoM. HeiictBre MaruuTHOrO MONA HA IPOBOIHHUK C TOKOM H
ABIGKYITYIOCA 3apsKeHHYH0 qacThiry. Crmna Awmmnepa n cuna Jlopenia.

IloTox BekTopa MarmuTHOM HHIYKUHK. SlBienwe snexTpomaramTHoOi HHAYKOWW. 3aKoH
SICKTPOMATHUTHOH WHIYKIMH. IC maykumu B JBIDKYIUMXCS IIPOBOJHHKAX. IIpasuno Jlenna.
SIBnenue CaMOMHAYKUMH. WMHIYKTHBHOCTE. OHeprus SIICKTPOMAarHMTHOIrO ITONs. MaruuTHEIe
CBOMCTBA BEIL[CCTRA.

ONEKTPOMarHUTHEIE KOIe6aHUs. Konebatensurrit KOHTYp. CBOOOIHEBIE SIEKTPOMAarHHTHEIC
Konebanua. Belayxnennsie JJICKTPOMATHUTHEIE KoJyieDanus. Pesonanc, IMepemennslii ToK.
Konnencarop u xarymka B memn TepeMenHoro Toxa. lIponsso/icteo, nepesaua u norpebirenne
BNEKTPHIECKOH SHeprum. Dnemenmaprasn meopusi mpancpopmamopa.

OIeKTpOMarHuTHOE  mONTE, Buxpepoe anexrpuueckoe mose. ONEKTPOMAaTHUTHEIC BOITHEL
CrolicTBa 2JIEKTPOMAarHUTHEIX BOJH. HuanasoHsl  3rekTpoMarHUTHEIX U3IY4eHUH M uXx
[paKTHIECKOe NpUMeHeHue. [IpHHIMITE pagHOCBS3Y 1 TENEBUNCHHS.

['eomeTpuueckas omruka. lIpsamomuneiinoe PaclipoCTpaHEHHE CBETa B ONHOPOJHOH cpefe.
3aKOHBI OTpaXkeHHsT M Tpciomienus ceeta. IlonHoe BHYTpeHHEe oTpaxkeHue. OnTuyeckue
IpUOOPEL.

BonxoBele croiictea cpera. Ckopocts  cBera. Wurepdepennus  cpera. KorepenTtHocTs.
Hudpakuua cpera. Ionapusaums crera. Hucnepeus csera. IMpaxrmueckoe NIpUMEHEHHE
SNEKTPOMAar HUTHBIX M3Iy9eHHI.

OcHOBLI cenuansHoii Teopuu OTHOCHTEJILHOCTH

HUuBapuanTHOCTE  MOmyIsS CKOPOCTH  cBeTa B BakyyMme. [IpHHIOMI OTHOCHTEILHOCTH
Sitnmreitna. Iipocmpancmeo u 6PEMA 6 CHEYUANbHOU MEOPUL OMHOCUMENLHOCTIIL Ouepeus u
umnynec ce0600n0u yacmuysr. CBI3b MaCChl i SHEPIHH CBOOOIHOM 9aCTHIEL. OHeprus mokos.
Keanroran dpusuxa. ®Pusuka atoma u aTOMHOI0 s11pa

[Ipeamer u 3amaun kBanTOBOI (bH3uKY.

Tennosoe usnydenue. Pacnipenenenie SHEPIUH B CTIEKTPe abCONIOTHO YepPHOro Teja.

I'nmoresa M. Tnanka o xeanTax. Dotosdpexr. Ompirer AT Cronerosa, 3akoHbI doroapexra.
Ypasuenue A. DiftHmmTeiina mis pororddexra.

Qotou. Onvimer I1LH. Jlebedesa u C.H Basunoea. I'mnoteza JI. ne Bpoiina o somsoBEIX
CBOMCTBAaX YaCTHIL Kopnyckynapro-sonroroii AyamusM. Jugpparyusn snexmponos, Hapnenue
cera. CooTHOMEHME HeonpeenennocTeii I etizenbepra.

Monemn erpoenus atoma. O6bscHemme TMHEHYATOr0 CIIEKTPa BOJOPONA Ha OCHOBE KBaHTOBEIX
nocrynatos H. Bopa. Ciorranmoe u BEIHYKIICHHOE U3ITy9YeHHE CBETA.,

Cocras u ctpoenne aromuoro anpa. Msoroner. Sneprsie cusl. Hedexr maccrr u sneprus caasy
aapa.

3aKoH pajoakTHBHOrO pacnaja. Jjaeprvle peakuwu, peaknmm meneHus mu cunresa. [lennas
Peakuus reneHus anep. Snepras OHepreTuxa. TepMosIepHEIit cHHTES,

ONEMEHTAPHBIE YACTHIIEL. DyHIaMEHTANLHBIE B3aUMONCHCTRHS. Vexopumenu snemenmapruix
Yacmuy.



Crpoenne Beenennoii

lpumerumocts  3axomon busukn g 00BsICHEHHS IPHPOOBI  KOCMHYEeCKuX
00bexToB. Conmeunay CHCTEeMa. 3Be3mBl W HCTOYHUKH HX 3HEpIHw. KﬂaccmbHKaunx 3BE3I.
OBomonus Connma n 38e3.

FanaxTnka. Hpyrue ranaxrum. HpOCTpaHCTBEHHD—BpeMeHHHe Macmtaber  HabGmomaeMoii
Bcenennoi. Ilpencrapnenne 06 sBomonun Beenennoit. Teynas Mamepus u memnas snepaus,

Ipumepnriii HIEPECIECHDb NPAKTHYECKHX | J1a60paTopHLIX pagor (5a BBIGOD yunrens)
IIpsimete usmepennus:

. U3MEpeHHE MIHOBEHHOL] CKOPOCTH ¢ HCIONB30BaHMEM CeKYHJIOMepa WiIn
KOMITBIOTEpA ¢ JaTynkamu;

o CpaBHeHMe Macc (o B3aUMONEiCTBII0);

. M3MEpEHHE CHII B MeXaHHKe;

. H3MEPCHUE TEMIIEPATYPLI KUIKOCTHEIME i UHPOBLIMHI TEPMOMETPaMHU;

. OICHKa CHII B3aUMOeiCTRHS MOJIEKYIT (METOIOM OTpEIBA Kallens);

. H3MEPEHHEe TEPMOAMHAMHYECKHX 1apamMeTpoB raza;

. usmepenne 3]1C ueroynuka TOKa;

o H3MEPCHUE CHIIBI B3aMMONEHCTBHS KaTyIIKH ¢ TOKOM H Maraura IOMOIIBO
SJIEKTPOHHEBIX BECOB;

o Ollpefienenne neproaa obpaniens AIBOMHEIX 3Be3]] (T1eyaTHEe MAaTEePHAITEI).

KocBennrnie H3MEpPEHHs:

. H3MEPEHNE YCKOPEHHS;

® H3MEPCHUE YCKOPEHHUS CROGOIHOTO MaJCHHS;

. ONPENCICHUE IHEPTHH H HMITYJIbCA 10 TOPMO3HOMY MyTH;

® USMEPCHHUE YICNbHOH TEMIOTH TaRIeHns JBJa;

. H3MCPEHHE HANPAKEHHOCTH BHXPEBOI0 3IEKTPHYECKOTO OIS (apu mabmoneumy
STEKTPOMATHUTHOM MHAYKIHK):;

. M3MEPEHHE BHYTPEHHET0 CONPOTURIEHIS HCTOYHMKA TOKA;

s OTIPENCICHHE TOKA3ATENs. MPeTOMITCHHIs CDEBI;

. H3MEPEHHE (POKYCHOTO PaccTosHyis cobuparonieti u paccenBaromei mun3;

° OIIpENCNCHHE INUHEI CBETOROI] BOJHEI;

. OMPENICICHHE UMIYTBCA H SHEprum HACTHLEI TIPH IBHXKEHHH B MATHUTHOM [10JTe

(o potorpadusm).

Habmonenve senenuis:

B HaOIOLEHHE MeXaHHYecKHx ABICHUH B HHEPLUANBHEIX K HCHHEPIHAIILHBIX
CHCTEMaxX OTCHYETA;

° Ha0moneHue BEIHY)XICHHBIX KOJIeGanmit i pe3oHaHca;

o Habmonenre b dysum:;

. HabIIoneHe sBIeHIs JNEKTPOMATHHTHOH MHIYKIHE;

. HabIogeHme BOIHOBEIX  CBOMCTB  cBera: audpakuus, HHTEphEepeHHs,
TOJIAPU3ATIHA;

. HaOmonenne CIIEKTPOB;

. BEdepHHe HabmomeHns 3Beay, JIyne! v nareT B Teneckom UM OHHOKTh.
Hcenenopanus:

. HCCIICI0BaHNE PABHOYCKOPEHHOTrO ABIDKEHHS C HCTOIB30BAHHEM JIEKTPOHHOI0
CEKYHIOMepa HiH KOMIIBIOTEpA ¢ JaTYUKaMH;

. HCCIIE/TOBAHHE IBMKECHHS Tena, Opomennoro TOPU30HTANILHO;

. HCCIIeTOBAHHE LEHTPAIBHOIO yaapa;

° HCCIemORaHUE KaueHusa TUTTHHIPA TI0 HAKITOHHOI IIOCKOCTH;



o HCCIIEIOBaHIE NBIKCHs OpoyroBckoii HaCTHIEI (110 Tpekam ITeppena);

. HCCIleToBaHuE H30IPOLECCOE;

. HCCIeI0BaHkE H30XOpHOrO Tiponecca u onenka abeomoTHoro HYJIS;

. HCCIICNIOBAHME OCTHIBAKTLs BOJIEI;

® HCCIeIOBaHYE 3aBHCHMOCTY HAIIPMKEHUS Ha momrocax HCTOYHHKA TOKA OT CHIEI
TOK4 B Ieny;

. HCCICIOBAHIE 3aBUCHMOCTH CHE] TOKa Yepes amnouxy or HAPSDKEHUS Ha Heii;

. HCCICOBaHIE HATpeBaHMs BOE] Harpesarenem HeGombmo; MOIHOCTH;

. MCCIIENOBAHYE ABICHHS JIEKTPOMArHUTHOM HHIYKIHY;

° HCCIeOBAHUE 3aBHCHMOCTH YIJIa IPETOMIIEHHS OT Yrita TIaICHUS;

. HCCIIeOBaHHE  3aBHCHMOCTH PacCTOAMMA OT mmE3EI 0 H300paskeHHss ot
PAaCCTOANMA OT IUH3BL 10 npeaMera;

s HCCIenoBanme criekTpa BOJIOpOnA;

® HCCIICOBAHUE JIBFDKEHHS TBOMHEIX 3Be3/1 (110 meyaTHEm MaTepuanam).

Ilposepka rumores (B ToM ancne mmeroTes HEBEPHEIE):

° IpH ABMxeHMH Gpycka mmo HaKJIOHHOM TUIOCKOCTYH BPCMs mepemenienns ma
ONpPENETIeHHOE PACCTONHUS Tem Oomse, yem Gompmie Macca 6pycka

. IpH  ABmkenuu Gpycka 1o HaKIOHHOH  IIOCKOCTH CKOPOCTE  mpsimo
IIPONOPUHOHAIEHA TIyTH;

® IPU 3aTyXauun KoneGanuii AMIUTMTYIa 00PATHO IPOIOpHHOHATE A BpEMeHH;

. KBampar  cpenmero HEPEMEMIEHHs  GpoyHoBCKOi 9acCTHIBI  Tpamo
IIpOnOprHOHANeH BpeMeny HabIrO/Ienus (o Tpekam lleppena);

. CKOPOCTh OCTBIBAHMS BOABI MHHEHHO 3aBHCHUT OT BpeMeHH OCTHIBAHHUS;

o HANPSOKCHUE 1IPH TIOCHeNoBATETEHOM BKITHOYCHHH JIAMIIOYKH o pes3ucTopa He
PaBHO CyMMe Hanpsxenmii Ha JIaMIIOYKE U pe3ucTope;

. YTOII IPEIOMIICHHS TIpsMo IpoNopIHORaIeH yrioy TIAJICHH;

. TIPH IIIOTHOM CIIOKEHHH BYX THm3 ONTHYECKHE CHIIBI CKII8bIBAKOTCS;

Koncrpyuposanue TEXHMIECKHUX YCTPOHCTR:

. KOHCTpYHpOBaHWEe HAKIOHHO}H IIIIOCKOCTH ¢ 3ajaHHEIM KIIT;

. KOHCTpyHpoBaHHe pEIgasKHbIx BECOB;

. KOHCTpyHpOBaHue HakmoHHO} IIIOCKOCTH, 1O KOTOpOlT Opycok mBmxercs ¢

Sa/IaHHBIM YCKOPEHHEM;

. KOHCTpyHpoOBaHue JJICKTPOIBUraTe s,

] KOHCTpyHpoBauue Tpanchopmaropa;

° KOHCTpyHpOBaHue Momen TEIecKomna mm MuKpockorma,
COTJIACOBAHO COI'/TACOBAHO
IIpoTokounr 3acenanms 3amecTurens JMPEKTOpa
METOAMYECKOro 00be HHe S no YP MAQV «Hypnarckas
yuuTenei TUMHasug uM. MLE. Cepreepay
oT Ne 3 r.Hypnar
TIOJIIHCH Anmamos X P,
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