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PABOYAS ITPOI'PAMMA

IIpeamer ¢pusuka KJIACChI 10-11

Yuutear Jlwauna B.H.

Ko.s1-Bo yacoB no yuedOHoMy miiany Ha 6a3oBoM ypoBHe: 10 k. - 170, 11 kn. — 170 B rox:

B Helienmo Ha 0a3oBoM ypoBHe 10 k.- 2u, 11 ki1.- 24.

Ha yriayosneHHoM ypoBHe: 10 kit - 68, 11 k. — 68 B ron: B Hegenmo Ha 6a3oBoM ypoBHe 10 Kki1.- Sy,

11 k.- 54.
CocrasJiieHa B cOOTBETCTBMH ¢ porpammoii nof penakuueir B. A. Kaceanosa «pusuka 10-11
KJ1.», 6a30BbIi U YyrIyOJIeHHBIA yPOBHH: Y4eOHO-MeToanueckoe mocobue /— M. : Jipoda, 2017. —

76.[2] c.

YyeOHuK:

B.A. KacesinoB «®uszuka» 10 kinacc. bazossiit ypoBens M.IIpocsemienue, 2018r.

B.A. KacesaHoB «®uzuka» 11 knacc. ba3osslit yposens M.IIpocsemenue, 2021r.

B.A. KacesinoB «®uszuka» 10 kinacc. Yrayonenunsiit ypoenb M.IIpocsemenue, 2020r.
B.A. KacbsanoB «®usuka» 11 kiacc. Yriny6nennslid yposenb M.IIpocsemenue, 2020r.
Tetpanp mst maboparopHsix padot no gusuke 10, 11 xknacesl. M. IIpocsemnienue, 2021r.

PACCMOTPEHA na 3aceqanun MC mKkoJibl
IIporokoa Ne__ 5 oT «__ 25 » 06__ 2021r.
IIpencenarens MC Makaposa JI.H.



IMosicHUTeIbHAA 3ANMCKA
Pabouas nporpamma yaebnoro npeamera «®dusuka» mas 10-11 kmaccoB cpegHee MOIHOTO
00pa30oBaHMs COCTaBJICHA HA OCHOBE CIICAYIONICH HOPMATUBHOW 0a3bl:

e ®denepanbHoro 3akoHa Poccuiickont @enepamnmu «O06 obpazoBannu B Poccuiickoi
depepanun» (Ne 273-D3 ot 29.12.2012);

e depaepanbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIBHOIO CTAHAAPTa OCHOBHOT'O O0IIETro
obpazoBanus (IIpukas MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepamuu ot 17
nexadpst 2010 r. Ne 1897);

e OcHOBHOI 00pa3oBaTeIbHON MTPOrpaMMbl OCHOBHOTO 0011ero oopazoanus ['bOY COI
uMm. .®. Camapkuna c. Hoas Kapmana

e ABropckoil yueOHO#l mporpammbl mo ¢usmke. 10-11 kmaccel. bazoBeiii U yriayOneHHBIH
ypoBuu (ABTOpbI: B.A. KacesiHoB — M. : [Ipoda, 2017.)

e VYyeOHOro miana ocHoBHOTo obmiero oopazosanus ' bOY COII um. 1.®. CamapkuHa c.
Hosas Kapmaia na 2021-2022 y4eOHBI# TO1

Konuenuusi mporpammsl: paboyasi mporpaMma SIBJISIeTCSl COCTAaBHOM 4YacThbIO OCHOBHOI
o0pa3oBaTenbHON MporpaMMbl OCHOBHOTO obmiero obpazoanus (OOIT O0O), ee conepkanue
HAIPaBJIEHO HAa OCBOCHHE Yy4YalllUMHUCS 3HAHHWM, YMEHMIl M HaBBIKOB Ha 0a30BOM YypOBHE, 3TO
COOTBETCTBYET 00IIeo0pa3oBaTeNbHOM mnporpamme mKoabl. (OHAa BKJIIOYA€T BCE TEMBI,
pelyCMOTPEHHbIE (efepaibHbIM TOCYAaPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTA OCHOBHOTO
obmrero o6pazoBaHus 1Mo (Gpr3KMKe U aBTOPCKON MporpaMmMon yueOHOTo Kypca.

Jnsa peanuzanuu Paboueil mporpaMmbl HCHOIB3YyeTCS Y4eOHO-MeTOAMYeCKHil KOMILIEKT,
YKa3aHHBIH HA TUTYJbLHOW CTPaHHULe.
Mecrto y4eOHoOro npeamera B yueonom miase. YII I'bOY COUI um. N.®. Camapkuna c. Hopas
Kapmana nmpemycMaTpuBaeT 00s3aTenbHOE H3y4eHne (PU3UKH Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus B CIEAYIOLIEM 00bEME:

Ha 6a30BoM ypoBHe 136 vacoB, B ToM uncie B 10 knacce — 68 4., B 11 kiacce — 68 4. o 2
yaca B HeZleNto, Ha yrimyoneHHoM ypoBHe B 10 kiacce — 170 4., B 11 kimacce — 170 4. mo 5 yacoB B
HEJIEIO.

HN3y4yenue ¢pusukm B 10—11 kiaccax HanpapJIeHO HA JOCTHKEHHE CJIeTYOIMX 1eJIeil:

* (hopMupoBaHue y 00yJarONIMXCsl YMEHHS BUICTh U IIOHUMATh IIEHHOCTh 00pa30BaHMA,
3HaYMMOCTb (PU3MYECKOTO 3HAHMS IS KaXKJI0T0 YeJIOBeKa, HE3aBUCUMO OT €ro NpogecCuoHaIbHON
JeSTEIbHOCTH; YMEHHH pa3nu4arh (PakThl U OLEHKH, CPABHUBATH OIICHOYHBIE BBIBOJIbI, BUJEThH X
CBSI3b C KPUTEPUSMH OLICHOK, (OPMYIUPOBATh U 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* (popmupoBaHue y 00y4arOLUXCsl LIETIOCTHOTO MPEACTABICHUS O MUPE U POJIH (PU3UKHU B
CO3JIaHUH COBPEMEHHOI eCTeCTBEHHO-HAYYHOI KapTUHBI MUpa; YMEHUS OOBSICHATh MOBEACHNE
00BEKTOB M MPOILIECCHI OKPY’KAIOLIEH 1eHCTBUTENBHOCTH — MPUPOJHON, COLIMATIbHON, KYJIbTYPHO,
TEXHUYECKOH cpeJibl, UCTIONb3YS ISl 3TOro (PM3NYEeCKHUe 3HAHUS,

* npuoOpeTeHrne 00yUYaroIMMUCS OIbITa Pa3HOOOPa3HON JAESITENbHOCTH, OIbITAa TIO3HAHUS U
CaMOIO3HAHUS; KITFOUEBBbIX HABBIKOB (KIIFOYEBBIX KOMIIETEHTHOCTEH), UMEIOIINX YHUBEPCAIBHOE
3HauEHUE JJIs Pa3JInYHbIX BUIOB AESITEIbHOCTH, — HABBIKOB PEIIEHUs TPOo0OieM, MPUHATHUS
pelLlIeHM, TOMCKa, aHaJIn3a U 00paboTKH UH(pOpMAIH, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB
WU3MEPEHHM, COTPYTHUYECTBA, YP(HEKTUBHOTO U OE30ITACHOTO UCIIOJIb30BAHUS PA3IMYHBIX
TEXHUUYECKUX YCTPOMICTB;

* OBJIQJICHUE CUCTEMOM HAYYHBIX 3HAHUHN O (PU3NUECKUX CBOMCTBAX OKPYXKAIOIIET0 MHUpa, 00
OCHOBHBIX (DU3MYECKHX 3aKOHAX U O CIIOc00aX MX MUCMOIb30BAHUS B MPAKTHUECKON )KU3HU

Bb100p naHHOM aBTOPCKOH NPOrpaMMbl U Yy4eOHO-METOAHMYECKOr0 KOMILIEKCa 00yC/JI0BJICH
TEM, 4TO B IIporpamMme nNpeaAyCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHUIOB ACATCIIBHOCTU
oOyyaembix. CopepkaHue MpOrpamMMbl i  OCHOBHOW  IIKOJIBI MMEET OCOOEHHOCTH,
00YCJIOBIICHHBIC, BO-TIEPBBIX, TMPEAMETHBIM COJECPKAHHUEM CHCTEMBbI OOIIEro  CpEeIHEero
00pa30BaHus, BO-BTOPBIX, ICUXOJIOTHYECKUMHU U BO3PACTHBIMU OCOOCHHOCTAMHU o0yuyaeMbIX. B Helt
TAaKXXC YUTCHbI OCHOBHBLIC IIOJIOXKCHUSA KOHHeHHI/II/I AYXOBHO-HPAaBCTBCHHOI'0 pa3BUTUA U
BOCIIMTAHUS JIMYHOCTH TpaxaaHuHa Poccuu, B-TpeTbUX, [JaHHAas IporpamMma COOTBETCTBYET
paboueit mporpamme Bocniutanus ['bOY COI um. U.®. Camapkuna c. HoBas Kapmana.



BocnuratenpHbli HOTEHIMAT YPOKOB (PM3UKH MPEATONaraer:

® YCTaHOBJIEHHE JOBEPUTENIbHBIX OTHOIIEHUH MEXAYy [MeJarorudyeckuM pabOTHUKOM U
00yJaronMMHUCs, CIIOCOOCTBYET IMO3UTHBHOMY BOCIPUATHIO OOYyJaroUuMHUCS TpeOOBaHUN U
npoch0 y4yHTess, MPHUBICUYEHUIO MX BHUMAaHUSA K OOCYXJaeMoil Ha ypoke HH(pOpMaIuH,
AKTHUBM3AIIMH UX TTO3HABATEIbHOU JAESITENbHOCTH;

e noOyXaeHue oO0ydJaronmxcsi coOI0AaTh Ha YPOKe OOIIENPUHATHIE HOPMBI TOBECHHS, TIPAaBUIIA
00IIeHUs CO CTapIIMMH (TIeIarorHyeCKUMU PabOTHUKAMH) H CBEPCTHHKAMH (00Yy4YarOIIUMHKCS ),
NPUHIUIBI Y9eOHOH TUCIUILTMHBI U CAMOOPTaHU3aIiH;

® [pUBJICUYECHUE BHUMAHHUSI OOYyYAIOIIMXCA K IEHHOCTHOMY acleKTy H3y4aeMbIX Ha YpoKax
SBJICHUH, OpraHu3alus X paboThl ¢ MOTy4aeMOi Ha ypOKe COLMaIbHO 3HAYUMON nHpopManuen
— WHUIMHAPOBAaHUE €€ OOCYXICHMs, BBICKA3bIBAHUA OOYYAIOUIMMHCS CBOETO MHEHHUS IO ee
MOBOJTY, BEIPAa0OTKH CBOETO K HEl OTHOILICHUS;

® UCIOJb30BAHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH COZEp)KaHUS PYCCKOTO sI3bIKa 4epes
JEMOHCTPAIMIO  OOYYalOIMMCSI TPUMEPOB OTBETCTBEHHOTO, TPAKAAHCKOTO MOBEICHHS,
MPOSIBIICHUS] YEJIOBEKOIIOOUSI U JOOPOCEpICUHOCTH, UYepe3 Moa00p COOTBETCTBYIOIIUX TEKCTOB
JUIS 9TE€HUS, 3a]1a4 JJIs1 peIIeHUs, TPOOJIEMHBIX CUTYAIHid, 17151 00CYKIeHUS B Kiacce;

® T[pUMEHEHHE Ha YPOKE HMHTEPAKTHUBHBIX (GOpM paboOThl ¢ 00YYAOIIMMHUCS: WHTEIUIEKTYalbHbIX
UTp, CTUMYJIUPYIOIIUX [MO3HABATEIbHYI0 MOTHUBALIMIO OOYYAIOIIUXCS; AUJAKTUYECKOro Tearpa,
IJIe TIOyYeHHbIE Ha YpPOKE 3HAHHs OOBITPHIBAIOTCS B TEAaTPAIbHBIX MOCTAHOBKAX; AMCKYCCHIA,
KOTOpBIE Nal0T O0YYaromMMCs BO3MOKHOCTh MPUOOPECTH OMNBIT BEACHHS KOHCTPYKTHUBHOTO
Jaora; TpyMIoBod paboThl WM pabOThl B Mapax, KOTOPHIE yd4aT 00yYaromuXcs KOMaHIHOMI
paboTe U B3aMMOJIEHCTBHIO C IPYTUMH 00YJarOIIMMHUCS;

e BKIIOYCHHE B YPOK HIPOBBIX TPOLEAYP, KOTOPHIE IOMOTalOT NOJJEpKaTh MOTHBALHUIO
00y4aromuxcs K MOJy4eHHUIO 3HAHUH, HAJTA)KUBAHHUIO TIO3UTHBHBIX MEXIMYHOCTHBIX OTHOIICHUH
B KJIacce, TOMOTal0T YCTAaHOBJICHUIO TOOpOKeNaTenbHONU aTMoc(hephl BO BpeMsl YPOKa;

e OpraHu3anuio medcTBa MOTHBHPOBAHHBIX W OSPYAMPOBAHHBIX OOydYAIOMIMXCS ~ Haa UX
HEYCIEBAOIIMMHI OJHOKIACCHUKAMH, JAIOMIETO OO0yYarOIIUMCS COLMAIBHO 3HAYUMBIA OIBIT
COTPYJIHUYECTBA U B3aMMHON TTOMOIIIH;

® UHUIMHAPOBAHUE U TOIICPKKY HMCCIEIOBATEIBCKON NESTEIBbHOCTH OOYJaroIuXcs B paMKax
peamu3ani UMM HMHIUBHIYaJIbHBIX M TPYMIOBBIX HCCIEIOBATEIBCKUX IMPOEKTOB, YTO JACT
00y4JaromuMcsi BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSATEIBHOTO PEHICHHS] TEOPETHUECKOMN
npo0JIeMbl, HaBBIK TE€HEPUPOBAaHUS M O(DOPMIICHUSI COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHHOTO
OTHOIIEHHUsI K YYXUM HJesM, opOpMIIEHHBIM B paboTax Jpyrux HcciefoBaTeneil, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TIEPE]] ayJUTOPUEH, apryMEHTUPOBAHMS 1 OTCTaWBaHUSI CBOCH TOUYKHU
3peHusl.

Jloruka wu3J10KeHUSI M coJep:kaHMe padouell MporpamMMbl BBICTPOCHBI B COOTBETCTBUU
c:
TpeboBanusiMu  DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOrO CTaHAapTa OCHOBHOTO
obmrero oopaszosanus (PI'OC O00);
TpeOOBaHUSMU K pe3y/IbTaTaM OCBOCHHUS OCHOBHOU 00pa30BaTeIbHON MPOTrpaMMbl (JIMYHOCTHBIM,
MeTanpeIMETHBIM, PEIMETHBIM);
OCHOBHBIMH TOJXOJaMHA K Pa3BUTHIO U (HOPMHUPOBAHHIO YHUBEPCAIBHBIX YUEOHBIX JIEHCTBUI
(YY) ayist ocHOBHOTO 00111eT0 00pa3oBaHus;
coOnrofaeTcs MPEeMCTBEHHOCTh ¢ DenepanbHBIM — TOCYIApCTBEHHBIM  00pa3oBaTEIbHBIM
CTaH/IapTOM HAYaJIbHOTO 00IIero 00pa3oBaHUS;
VUUTBHIBAIOTCS BO3PACTHBIC M IICUXOJOTHYECKHE OCOOCHHOCTH IMKOJIBHHKOB, OOYYalOIIUXCs Ha
CTYIIEHH OCHOBHOTO OOIIEero oOpa3oBaHUs, YYUTBHIBAIOTCS MEXKIpeAMeTHbIe cBs3u. CoepikaHue
IporpaMMbl HampaBlI€HO HAa OCBOEHUE OOydJarImuMuCs 0a30BbIX 3HAHMiE M (HopMHUpOBaHHE
0a30BBIX KOMIIETEHTHOCTEIH.
Pabouass mporpamma BKIIOYaeT BCE€ TEMbl, MPEAYCMOTpPEHHBIC s u3ydeHus DeaepanbHbBIM
['ocymapcTBEeHHBIM ~ O00pa30BaTeIbHBIM  CTaHJAPTOM  OCHOBHOTO  OOIIEro  oOpa3oBaHUS.
OTnUYUTENBbHBIX OCOOEHHOCTEH pabodel MporpaMMbl MO CPaBHEHUIO C aBTOPCKOW MPOrpaMMOit
HET.



ITocne w3y4yeHMs KPYHHBIX TEM HCIIOJB3YIOTCS CIEAYIOIIME BHUABI KOHTPOJSA: KOHTPOJIBHBIE,
CaMOCTOSITEIIbHBIC M TIPaKTUYECKHe padOThI, pabOThI, cocTaBlieHHbIE MO aHaimoruu ¢ BIIP mo
¢usuke, rectupoBanue no tumy OI'D.

1. HJ'laHI/IpyeMble pe3yJabTaTbl 0CBOCHUSA y‘lEﬁHOI‘O npeamera, Kypca:

JIMYHOCTHBIMU pe3yJabTaTaMHu 00y4YeHHUs: (U3UKE B CPEIHEH IIKOJIE SIBISAIOTCS:

* B cepe orHomeHHi oOydaronmmxcs K cebe, K CBOEMY 370pOBbIO, K TO3HAHHUIO ceOs-
OpHUEHTAIMs Ha TOCTHKEHUE JIMYHOTO CYACTbhs, PEAIM3aL[UI0 TO3UTUBHBIX )KMU3HEHHBIX IEPCIEKTUB,
MHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEENIEHUIO,
CIIOCOOHOCTB CTaBUTb LIETIU U CTPOUTH )KMU3HEHHBIE IJIAHBI U TA.

* B chepe oTHomeHu oOyuaromuxcs Kk Poccun kak k Pomune (OtedecTBy) - poccuiickas
UJEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAaHUIO POCCUHCKONM HJEHTHUYHOCTH B IIOJUKYJIBTYPHOM
COLIMyME, YYBCTBO IPUYACTHOCTU K MCTOPUKO-KYJIBTYPHOW OOLIHOCTH POCCHUICKOrO Hapoaa Hu
cynpbe Poccuu, marpuotusm, rOTOBHOCTB K CiIy)KeHHI0 OTEUeCTBY, €ro 3alIUTe;

* B cepe OTHOIIECHUI 00yJaromuXxcs ¢ OKPYKAIOIUMHU JIFOJIbMH - HDABCTBEHHOE CO3HAHME U
IIOBE/ICHUE HAa OCHOBE YCBOEHHUS OOIIEYETIOBEUECKUX LIEHHOCTEH, TOJEPAHTHOTO CO3HAHUS U
IOBEJCHHUS B IOJHUKYJIbTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJOr C JPYTUMH
JIOABMH, JIOCTUTATh B HEM B3aWMOIIOHMMAHUS, HaXOAWTh OOIIME IETH U COTPYAHMUYATH IS MX
JOCTHO)KEHUS;

* B c(hepe OTHOLIEHHUM 00yUarOUIXCS K 3aKOHY, TOCYIapCTBY U K IPa)KIaHCKOMY OOIIECTBY -
IPaXXJIaHCTBEHHOCTh, I'PaXJAHCKas MO3ULUS AKTUBHOTO M OTBETCTBEHHOI'O YJ€HAa POCCHICKOIo
o01IecTBa, OCO3HAIOMIETO CBOM KOHCTUTYIIMOHHBIC MpaBa W OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH U
IPaBOMNOPSIOK, OCO3HAHHO NMPUHUMAIOLIETO TPAJUIMOHHbIE HALIMOHAJIbHBIE U OOIIEUEIOBEUECKUE
TYMaHUCTUYECKHUE U JIEMOKPAaTUYECKHE LIEHHOCTH, TOTOBOI'O K Y4aCTHIO B OOILIECTBEHHON KU3HU;

* B c(epe oTHOWEHHH OOydYaIOUIMXCS K OKpYXKAlOIIeMy MHpYy, K JXKUBOH IpHUpOJE,
XYJO’KECTBEHHOM KYyJIbType — MHUPOBO33PEHUE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKH, 3HAUUMOCTh HAayKH, TOTOBHOCTh K Hay4YHO-TEXHUUYECKOMY TBOPYECTBY, BIIaJICHUE
JOCTOBEPHOM MH(pOpMAIMEel 0 MePeOBhIX JOCTHKEHUSIX M OTKPBITUSIX MUPOBOH M OT€YECTBEHHOU
HAaYKH, 3aMHTEPECOBAHHOCTh B HAYyYHBIX 3HAHUAX 00 YCTpoiicTBe MMpa U 00LIEeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YKCJIE caMOOOPa30BaHMIO, HA MIPOTSKEHUH BCEH KU3HU U T[T

* B cdepe oTHOLIEHUH oOydamomuxcs K Tpyly, B cdepe coLMaIbHO-3KOHOMHYECKUX
OTHOIIEHMH — YyBaXX€HHE BceX (OpM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE€ CBOEH
COOCTBEHHOCTH; OCO3HAHHBII BBIOOp Oynymiedl mpodeccuu Kak MyThb M CIIOCOO peanu3aiuu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

MeTanpeamMeTHble pe3yJbTaThl 00y4eHUs (U3MKE B CPEIHEH IIKOJIE IPEACTABICHbI TPEeMs
rpynnamMy YHUBEPCAJIbHBIX yUEOHBIX IEHCTBUH.

Pezynamusnvie ynusepcanvhuvle yuebnvie oeticmeus

BolnyckHUK HAayuuTCS:

* CaMOCTOATENBHO ONPEAEATh LIEIH, CTABUTh U (POPMYyITUpOBaTh COOCTBEHHBIE 33]]a4u B
00pa30BaTeNbHON 1€ATENbHOCTH U JKU3HEHHBIX CUTYaIUsX;

* OLICHUBATh PECYPChI, B TOM YHCIIE BpeMs U JIpyrue HeMaTepuaiabHble pecypchl, HEOOXOAUMBIE A1
JIOCTHUKEHUS TIOCTAaBJICHHOMN paHee 1IeNu;

* COMOCTABIATh UMEIOIIMECS BO3MOKHOCTH U HEOOXOMMBIE JUIsl JOCTHXKEHHSI LIEJIN PECYPCHI;
* OPraHu30BbIBaTh 3(PPEKTUBHBIN MTOUCK PECYPCOB, HEOOXOAUMBIX IS JOCTUKEHHSI TIOCTaBIEHHOMN
LENH;

* ONPENEIISATh HECKOJIBKO MYyTEH JOCTUKEHHS TOCTABJICHHOM 1IEJIH;

* BEIOMpATh ONTUMAIBHBIN MYTh JOCTH)KEHUS 1IETH ¢ y4eToM 3(h(HEKTUBHOCTH pacX010BaHUS
PECYPCOB U OCHOBBIBASICh HA COOOPAKEHUSAX 3TUKUA U MOPAJIH;

* 33/1aBaTh [apaMeTPbl U KPUTEPUH, 10 KOTOPBIM MOKHO OIIPENEINTD, YTO LI€JIb JOCTUTHYTA;
* CONIOCTABIIAThH MOJYYEHHBIN Pe3yIbTaT JeSTEIbHOCTH C TOCTABJIEHHON 3apaHee LEeJbIo;

* OIICHUBATH MOCIIECACTBUS JOCTHKEHHSI TOCTABICHHOM 1IeJIN B YUeOHOM 1eATENIbHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYKAIOIIUX JIFOAEH.

Ilo3nasamenvHhvle yHugepcanbHule yuebHbie 0eticmeusl

BbInycKkHHMK Hay4dHUTCS:

* KPUTHUYECKHU OLEHUBATh M HHTEPIPETUPOBATh HH(POPMALIHIO C PA3HBIX MO3UIHIH;

* pacnio3HaBaTh U (PUKCHPOBATH MPOTUBOPEUUS B MH(OPMALIMOHHBIX HCTOYHUKAX;



* MCIIOJIb30BATh Pa3IMYHbIE MOAEIBHO-CXEMATUUECKHUE CPEJICTBA IS IIPEICTABICHUS BBIIBICHHBIX
B MH(OPMALIMOHHBIX UCTOUYHUKAX IPOTUBOPEUHIL;

* OCYIIECTBIIATH Pa3BepHYTHIH HHPOPMALMOHHBIN MOUCK U CTABUTh HA €r0 OCHOBE HOBBIE (YueOHBIC
U M03HABaTeIbHbIC) 33/1a4H;

* UCKaTh U HaXOJUTh 0000IIEHHBIE CIIOCOOBI PELLICHNUS 3a/1a4;

* IPUBOJUTH KPUTUYECKUE apI'yMEHTHI KaK B OTHOIIEHUU COOCTBEHHOI'O CY)KJIEHHsI, TaK U B
OTHOUIEHUHU JICUCTBUN U CYXKIAEHUM IPYTroro;

* aHAJIM3UPOBATH U IIPe0OPa30BHIBATH IPOOIEMHO-TIPOTUBOPEUHBbIE CUTYALUH;

* BBIXOJIUTh 32 PaMKH Y4€OHOTO IIPEAMETA U OCYILECTBIIATH LI€JIEHANPaBICHHBINA TOUCK
BO3MOYKHOCTH LIMPOKOI0 IIEPEHOCa CPEJICTB U CIOCOOOB JIEHCTBUS;

* BBICTPAWBATh NHIUBUAYAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO, YUUTHIBAs OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

* MEHSATH U yJCPKUBATH PA3HbIC MO3UIMH B IO3HABATEIILHON AEATEIBHOCTHU (OBITH YYCHUKOM H
yuutenem; popMynnpoBaTh 00pa3zoBaTeIbHbIHN 3apOC U BHIIOIHIATH KOHCYJIbTaTUBHbBIE (DYHKIIMH
CaMOCTOSITENIbHO; CTABUTH MPOOIeMy 1 paboTaTh HAJl €€ PELICHNEM; YIPaBIsATh COBMECTHOU
IIO3HABATEJILHOM JeSTEIbHOCTBIO U IOJUUHATHCS).

Kommynuxamuenwvle ynugepcanvHule yuebHvle 0eticmeus

BhIyCKHUK Hay4YHTCSA:

* OCYILIECTBIISITH JICJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK
BHYTpH 00pa30BaTelIbHOM OpraHu3aluy, TaK U 3a ee MpeeIaMu);

* [P OCYILECTBIICHUH TPYIIIOBON PaOOTHI OBITh KaK PyKOBOAUTENIEM, TaK U YWICHOM ITPOSKTHOU
KOMaH/Ibl B Pa3HBIX POJIAX (T€HEpPaTOPOM UAEH, KPUTUKOM, UCIIOJIHUTENEM, IPE3CHTYIOLUM U

T. 1.);

* pa3BEpHYTO, JJOTUYHO ¥ TOYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX U MHCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

* pacro3HaBaTh KOH(UIMKTOT€HHbIE CUTYallUU U NPEJOTBPALIaTh KOHQIIUKTHI 0 UX aKTUBHOU
¢a3bl;

* KOOPAMHUPOBATH U BBINOJHATH pabOTY B YCIOBHIX BUPTYaJIbHOI'O B3aUMOJEHCTBUS (MU
COUYETaHUs pPealbHOI'0 U BUPTYAJIbHOIO);

* COIIACOBBIBATh MO3ULIUH WIEHOB KOMaH bl B IIpoliecce paboThl HaJ 00IUM
IPOJTYKTOM/pEIICHHEM;

* MIPEJICTABIATH MMYOJIMYHO PE3yNbTaThl MHIAWBUIYAIBHON U TPYIIIOBOM JESTEILHOCTH KaK Mepe.
3HAKOMOMH, TaK U IIepe]l HE3HAKOMOM ayJUTOPUEH;

* 1010MpaTh MAPTHEPOB ISl 1EJIOBOH KOMMYHMKAIIMU, UCXOJISl U3 COOOpaKEHUH pe3yabTaTUBHOCTH
B3aUMOJICUCTBUS, a HE JINYHBIX CUMITATHH;

* BOCIIPMHUMATh KPUTHYECKHE 3aMeUaHMsl KaK pecypc COOCTBEHHOTO pa3BUTHS;

* TOYHO ¥ €MKO (hOpMYIHpOBaTh KaK KpUTHUECKHE, TaK U OJOOPUTEIbHBIE 3aMEUaHUs B aJipec
JpYyTuX Jrojiel B paMKax JeI0BOM 1 00pa30BaTeIbHOM KOMMYHHUKAIMH, N30€erast IpH 3TOM
JMYHOCTHBIX OLEHOYHBIX CYXICHUH.

IIpenmeTHble pe3yJbTaThl H3y4eHHs y4eOHOro npeamera «Pu3nka» Ha ypoBHE CpeJHEro
0011ero odopazoBaHms:

BbinmyckHuK Ha 0230BOM YPOBHE HAYYMTCH:

—  JIEMOHCTpPHUpOBaTh Ha NpPUMEpPAX poJb U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOW TEXHHKM M TEXHOJOTMH, B NMPAKTHUYECKOU
JNeITEeILHOCTH JIFOAEH;

—  JIEMOHCTPUPOBATh Ha MpUMEpax B3aUMOCBS3b MEXKIY (PU3UKONW M JPYTUMH €CTECTBEHHBIMU
HayKamH;

— yCTaHaBIMBaTb B3aWMOCBS3b €CTECTBEHHO-HAYYHBIX SIBICHUH M IPUMEHSTb OCHOBHBIE
buznyecKknue MOJIENH JUIsl UX ONKCAHUS U OOBSICHEHNUS,

—  HCIOJIb30BaTh HMHGPOPMALKI0 (HU3UUECKOTO COIEpKAaHUS TPH  PELIEHUH  Y4eOHBIX,
MPAKTUYECKUX, IPOEKTHBIX U MCCIEA0BATENbCKUX 3a7a4, HHTErpUpPys MH(OOPMALIUIO U3 Pa3IUYHbIX
MCTOYHUKOB M KPUTUUYECKH €€ OLIEHUBAS;

— pa3nuyaTh M yMETh HCIIOJIb30BAaTh B y4eOHO-HCCIEAOBATEIBCKON NEATEIBHOCTH METO/bI
HAYYHOTO MO3HaHMs (HaOJroeHue, OMMCcaHue, U3MEPEHUE, SKCIIEPUMEHT, BbIJIBUKEHNUE TUIIOTE3bI,
MOJIeJTMpOBaHHUE U Ap.) U GOPMbI HAYYHOTO 1MO3HaHUs ((haKThl, 3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha
IIpUMepax UX poJib U MECTO B HAYYHOM ITO3HAHUM;



— TPOBOAWTH TMpsSIMble W KOCBEHHbIE W3MEHEHHMS (DU3MYECKHX BEJIWYMH, BBIOMpas
U3MEpUTENIbHbIE TPUOOPHl C YYEeTOM HEOOXOJMMOIl TOYHOCTH H3MEpPEHHUH, IUIAHUPOBATh XOJ
U3MEpeHUl, TMoJyyaTh 3HAYCHHE U3MEPSAEMOW BEIMYMHBI M OICHUBATh OTHOCUTEIHHYIO
MOTPENIHOCTH 110 33JaHHBIM (OopMYyJIaMm;

—  TIPOBOJMTH MCCIEIOBAHUS 3aBUCUMOCTEH MEXAy (U3NUECKUMHU BEIMYMHAMU: MPOBOAUTH
U3MEpPEHUSI U OINpEAeNsTh Ha OCHOBE HCCIENIOBAaHUS 3HAUCHHUE MapaMEeTPOB, XapaKTePU3YIOLINX
JAHHYIO 3aBUCUMOCTb MEX/y BEIMYMHAMH, U JIENIaTh BBIBOJ] C YUETOM IOTPEIIHOCTH U3MEPEHUI;

—  HUCIOJIb30BaTh ISl ONMMCAaHUs XapakTepa MpPOoTeKaHUs (U3NYECKUX MPOIECCOB (PU3nYecKue
BEJIMYMHBI U IEMOHCTPHPOBATH B3aUMOCBS3b MEX/1y HUMHU;

—  HUCIOJIb30BaTh ISl ONMMCAaHUS XapakTepa MPOoTeKaHUs (U3UYECKUX MPOIECCOB (PU3nYecKue
3aKOHBI C YY€TOM I'PaHUI] UX IPUMEHUMOCTH;

—  peliaTh Ka4eCTBEHHBIC 33/Ja4d (B TOM YHUCIIE U MEKIIPEIMETHOIO XapakTepa): HCIONb3Ys
MoJeny, (PU3NIECKHe BETMYMHBI M 3aKOHBI, BBICTPAUBATh JIOTHYECKU BEPHYIO IIETIOUKY OOBSICHEHUS
(okazaTenbCTBA) MPEIJIOKEHHOTO B 3aja4e Mporiecca (SIBICHUS);

—  pemath pacyeTHBIC 33/Ja4M C SBHO 33aJaHHON (PU3MUECKONW MOJIENbI0: HA OCHOBE aHaJIM3a
YCIIOBUSL 3aJ]aud BBIAEIATh (PU3UYECKYIO MOJENb, HAXOAUTh (PU3NYECKUE BEIUYMHBI M 3aKOHBI,
HEOOXO/MMBIE M JOCTATOYHBIC JUISI €€ PELICHHs, TPOBOAUTH PACUYEThl M MPOBEPATH MOTYYCHHBIN
pe3yJbTaT;

—  YYMTHIBaTh TPAHWUIBI TPUMEHEHHS H3YYCHHBIX (HU3MUECKUX MOJeNel MpH perIeHun
bu3HYECKUX U MEXKIPEIMETHBIX 3aa4;

—  HCIOJIb30BaTh MH(OPMALUIO W MPUMEHSATh 3HAHHUA O MPUHIUMNAX PaOOTBI M OCHOBHBIX
XapaKTePUCTUKAX W3YYCHHBIX MAIIMH, TPUOOPOB U APYTUX TEXHUUYECKUX YCTPONCTB JJISl PEIICHUS
NPaKTUYECKHUX, YICOHO-HCCIIEIOBATEIBCKAX U MTPOSKTHBIX 33]1a4;

—  HUCIOJIb30BaTh 3HaHUS O QU3MYECKUX OOBEKTaxX U Mpoleccax B MOBCEIHEBHON YKU3HU IS
obecrieyeHns 0€30MaCHOCTH MPH OOpaIIeHUH C MPUOOPAMU W TEXHUYECKUMHU YCTPOHCTBAMH, IS
COXpaHEHHUS 3/I0pPOBbS U COOJIOJICHHUS HOPM DIKOJIOTUYECKOTO TMOBEICHHS B OKpYXKAloUle cpeje,
JUISl IPUHATHUSA PEILIEHUN B [IOBCETHEBHOM JKU3HMU.

BoinyckHuk Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYHTHCH:

— TIOHUMAaThb U OOBSCHATH IEJIOCTHOCTh (PU3UYECKOW TEOpPHH, pa3IuyaThb TPaHULBI ee
MPUMEHUMOCTH ¥ MECTO B PANLY APYTUX (PU3UUECKUX TCOPUH;

—  BJIAJIETh IpHEMaMU MOCTPOCHUS TEOPETUUECKHUX J0KA3aTeIbCTB, a TAK)KE MPOrHO3UPOBAHUS
OCOOEHHOCTEN TpoTeKaHUsi (U3HMUYECKUX SIBICHUW U TIPOLIECCOB HA OCHOBE TIOJYYECHHBIX
TEOPETHUYECKUX BBIBOJIOB U JOKA3aTEIbCTB;

—  XapakKTepu30BaTh CUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATAIONIMMU HAyYHBIMU TOHATUSIMHU:
MIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJIE), ABHKEHUE, CHIIA, DHEPTUS;

— BBIIBUTaTh THUMNOTE3bl HA  OCHOBE 3HAHHUS  OCHOBOIMOJATAIOMIMX  (DU3HUUYECKUX
3aKOHOMEPHOCTEW U 3aKOHOB;

—  CaMOCTOSITEIBHO IIAHUPOBATH U MTPOBOJIUTH (PU3NUECKHE IKCTIEPUMEHTHI;

—  XapakTepu3oBaTh  To0OajdbHBIE  MPOOJEMBI,  CTOSIIME  TMeped  4YeJIOBEUECTBOM:
YHEPTEeTUYECKHE, CHIPHEBBIC, SKOJIOTUUECKHE, — U POJIh (PU3UKU B PEIICHUU ITHX MPOOIIeM;

—  pemiaTh MPaKTHKO-OPHEHTUPOBAHHBIE KAYECTBEHHBIE W pacUeTHble (PU3UUYECKUE 3aJaud C
BBIOOPOM  (DM3WYECKON MOJIENM, HCIOJIb3yS HECKOJbKO (U3MUECKUX 3aKOHOB WM (HOpMYT,
CBSI3BIBAIOIINX M3BECTHBIC (PM3MUECKHE BEJTMUMHBI, B KOHTEKCTE MEXIPEAMETHBIX CBA3EH;

—  OOBSCHATH NPHUHIMIBI PadOTHl U XAPAKTEPUCTUKH HW3YYEHHBIX MAIIMH, TpUOOPOB U
TEXHUYECKUX YCTPOICTB;

—  OOBSCHATH YCJIOBHS MPUMEHEHUS (PU3MUECKUX MOJEICH NpH pemieHnn (pu3ndeckux 3aaad,
HAXOJUTh aJCKBATHYIO MPEATOKEHHON 3a1aue GU3NUECKYI0 MOJIElb, pa3periarh mpodieMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAHWM, TaK ¥ MPU TTOMOIIA METOJIOB OIICHKH.

BpinycKHUK Ha yriiy0JIeCHHOM YPOBHE HAYYUTCSH:

— OOBSACHATH M aHAJIM3MPOBATH POJb U MECTO (U3UKU B (HOPMUPOBAHHM COBPEMEHHOMN
Hay4YHOM KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHKM W TEXHOJOTHM, B IPAKTUYECKOMN
JeATEIbHOCTH JIFOECH;

—  XapaKTepu30BaTh B3aHMOCBS3b MEXAY GU3UKON U IPYTUMU €CTECTBEHHBIMH HAYKaMU;



—  XapaKTepu30BaThb CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIAralOIMMHM HayYHBIMU MOHATHSAMMU:
IPOCTPAHCTBO, BpEMsl, MaTepHsl (BEIIECTBO, M0JI€), IBUKEHNE, CUIIA, SHEPTUS;

— TIOHUMaTb M OOBSCHATH LEJIOCTHOCTh (U3MUECKOW TEOpUH, pPa3InyaTh TPaHUIBI €€
IPUMEHUMOCTH U MECTO B PSIly APYTUX (PU3HUECKUX TEOPHIA;

—  BJIAJIETh IIPMEMaMU IIOCTPOCHHUS TEOPETUUECKUX J0KA3aTEIbCTB, a4 TAKKE IPOrHO3UPOBAHMS
0ocoOeHHOCTeH mpoTeKaHus (U3UYECKUX SBICHUH M TPOLIECCOB HA OCHOBE IOJYYEHHBIX
TEOPETHUYECKUX BBIBOJIOB U JOKA3aTEIIbCTB;

—  CaMOCTOSITEJIBHO KOHCTPYMPOBaTb OJKCIIEPUMEHTAJIBHBIE YCTAHOBKM [UIA  IPOBEPKHU
BBIIBUHYTBIX TUIIOTE3, PACCUUTHIBATh A0COJIIOTHYIO U OTHOCUTEIBHYIO IOIPELIHOCTH;

—  CaMOCTOSITEIbHO INIAHUPOBATH U MPOBOAUTH (PU3NUECKUE IKCIIEPUMEHTHI;

—  pemarh NPaKTUKO-OPHEHTHPOBAHHBIE KAYECTBEHHBIE M pacyeTHbIC (PU3MUECKUE 3a7aydl C
OINOpPOI Kak Ha M3BECTHbIE (PU3MUYECKUE 3aKOHbI, 3aKOHOMEPHOCTU U MOJIENIH, TaK U Ha TEKCTHI C
U30BITOYHON HH(OpMAIHEH;

—  OOBSCHATH TIpAaHULBl IPUMEHEHUS M3YYEHHBIX (QU3NYECKUX MOJAEIEeH IpU PpeIlIeHUuU
(U3NUECKUX U MEKITPEIMETHBIX 3a7ay;

— BBIIBUTaTh  TUIOTE3bl HAa  OCHOBE 3HAHMUA  OCHOBOIOJIATAOLIMX  (PU3UYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

—  XapakTepu3oBaTh  IJoOajlbHble  MNpPOOJEMbI,  CTOAIIME  Iepel  YeJIOBEYECTBOM:
YHEPTeTUYECKUE, CHIPhEBBIC, SKOJIOTHYECKHE, U POJIb (PU3UKHU B PEIICHUH ITHX MPOOIeM;

—  OOBSCHATH NPUHIMIBI pabOTbl M XapaKTEPUCTUKU H3YYEHHBIX MAalIMH, HpUOOPOB U
TEXHUYECKUX YCTPOMCTB;

—  OOBSCHATH YCIOBUS MPUMEHEHUs (PU3NYECKUX MOAEIEH MpH peleHuH (Gu3nyecKux 3ajad,
HAXOJUTh aJCKBAaTHYIO MPEIUIOKEHHON 3a1a4ye (U3NYECKYI0 MOJETb, pa3peliaTh MpodiieMy Kak Ha
OCHOBE UMEIOUINXCS 3HAHUN, TaK U IPU TIOMOILHA METOIOB OLIEHKH.

BbinyckHuK Ha yriiy0JIeHHOM ypPOBHe IOJIYYHUT BO3MOKHOCTh HAYYUTHCH:

—  TPOBEPATh IKCIEPUMEHTAILHBIMU CPEICTBAMHU BBIIBUHYTbIE THIIOTE3bl, (HOPMYIUPYS LETb
UCCJIEJOBaHMsI, HA OCHOBE 3HAaHUsI OCHOBONOJArarux (pU3sn4eckux 3aKOHOMEPHOCTEN U 3aKOHOB;

— OIMCBIBaTh M AHAJINW3UPOBATh IIOJIYYEHHYIO B pE3yJlbTaTe IPOBEICHHBIX (U3NYECKUX
HKCIIEPUMEHTOB UH(POPMALIUIO, ONIPEAEIISATh €€ JI0CTOBEPHOCTD;

— TOHUMaTh U OOBACHATH CHUCTEMHYIO CBSI3b MEXJYy OCHOBOIOJArarolIMMU HayYHBIMH
HNOHSTUSIMU: IPOCTPAHCTBO, BPEMsl, MaTepus (BELIECTBO, 0JIE), ABUKEHHUE, CHUIIA, JHEPTHS;

—  pemaTrh 3KCHEPUMEHTAIbHbIE, KAUECTBEHHBIE M KOJIMYECTBEHHBIE 3a1a4d OJMMIIMAIHOTO
YPOBHSL CIIO)KHOCTH, HCIIOJIb3yd (U3MUECKHE 3aKOHbI, a TaK)K€ YpaBHEHHS, CBS3bIBAIOIINE
(du3nyeckre BEIMUMHBI,

—  aHaIM3UpPOBaTh TPAHUIBl NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IOHHMMAaTh BCEOOLIUi
xapakTep (GyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTb UCIOJIb30BaHUS YaCTHBIX 3aKOHOB;

— (opMmynupoBaTh W pemiaTb HOBBIE 3a/Jayd, BO3HUKAIOIMIME B Xo0A€ Yy4eOHo-
UCCIIEN0BATEIBCKOU U IIPOEKTHOM JEATENBHOCTH;

—  YCOBEpILEHCTBOBATh MPUOOPHI M METOJIbI UCCIIEJOBAHMSI B COOTBETCTBUH C MOCTaBICHHOMN
3a7a4dei;

—  HCHOJB30BaThb METOAbl MAaTEMaTHYECKOI'O MOJEIMPOBAHUSA, B TOM YHCIE MPOCTEHIINE
CTaTUCTHUYECKUE METOJIbI JJIs1 00pabOTKU Pe3yJIbTaTOB HKCIIEPUMEHTA.

2. Conepxxanue nporpammsl npeamera ¢pusuka B 10-11 kiaaccax

10 xnace
BBEJIEHUE
®Du3uKa B NO3HAHUM BelleCTBA, M0JIsl, IPOCTPAHCTBA M BpEeMEHH
BosnukHoBeHHe Pu3nku Kak Hayku. bazoBbie ¢pu3ndeckne BEeTUINHBI B MEXaHUKE. JTaTOHBI
JUTMHBI, BpeMeHU, Macchl. KpaTHbie U onbHble equHuLbl. Pu3nka u KyiabTypa. Opranbsl 4yBCTB U
nporiecc mo3Hanusi. OCOOEHHOCTH HAyYHOTO dKcriepuMenTa. OyHaaMeHTalIbHbIe (PU3UIECKUE
Teopun. MopenbHble npubnamxenus. [Ipenenst npuMeHnuMoctu pusndeckoit Teopun. [ umoresa
Hemoxputa. Monenu B Mukpomupe. [imanerapras Mojens atoMa. DiieMeHTapHas YacTUIa. Busr
B3auMoieicTBuil. ®yHaaMeHTadbHble B3auMoAeicTBUs. OCHOBHbBIE XapaKTEPUCTUKU
dbyHIaMEHTAIBHBIX B3aUMOJICHCTBHI. B3anmoielicTBrE Kak CBsI3b CTPYKTYP BEIIECTBA.



MEXAHHUKA

KunemaTnka marepuajibHOM TOYKH

Mexanunueckoe aBmxeHue. MarepuanbHas Touka. Teno orcuera. Tpaekropusi. Cucrtema oTcyera.
3aKOH IBUXKEHHS TeJIa B KOOPIMHATHOW U BeKTOpHOH opme. [Tepememenue. Crnoxenne
nepemenienuil. [lyts. Paznuune mytu u nepemenienusi. EBKinioBocTs (pU3MUECKOro NpOCTPAHCTBA.
Cpenssis myTeBasi CKOpoCTb. MIrHOBEHHAs CKOpOcTh. OTHOCUTENIBHASA CKOPOCTh. PaBHOMEpHOE
npsiMoJIMHeHoe aABrkeHue. ['paduk ckopoctu. ['padmyeckuii cnocod HaX0XkIEHUS IEPEMELICHUS
IIPY paBHOMEPHOM IPSMOJIMHENHOM JABMKEHUU. 3aKOH PABHOMEPHOI'O MIPSIMOJIMHENHOIO
nerxeHus. ['paduku 3aBUCMMOCTH KOOPAMHATHI TeJla U MPOEKIIUH CKOPOCTU OT BPEMEHH NPU
PaBHOMEPHOM IPSAMOJIMHEUHOM JIBUKEHUU. MTHOBEHHOE YCKOpeHHE. TaHreHIUaIbHOE U
HOPMAaJIbHOE YCKOpPEHMsI. PaBHOYCKOpEHHOE PAMOJIMHENHOE JBUKeHNnEe. CKOPOCTh Tena Mnpu
PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBIKeHUH. [ padnueckuit ciocod HaX0xICHUS TePEMEICHUS
IIPY PABHOYCKOPEHHOM MPSAMOJIMHENHOM JABUKEHUU. 3AKOH PABHOYCKOPEHHOTO JIBH>KCHMUS.
PaBHO3aMeIeHHOE IPSAMOJIMHENHOE IBUYKEHHUE. 3aKOH PaBHO3aMEAJIEHHOTO IBUKEHUS.
3aBUCHUMOCTB IIPOEKIMU CKOPOCTHU Teja Ha OCh X OT BPEMEHH IPH PABHOIIEPEMEHHOM JIBU)KEHUH.
3aKOH paBHOIIEPEMEHHOIO JABMKEHUSL. [1afeHne Ten B OTCYTCTBUE COIIPOTUBIIEHUS BO3/1yXa.
Yckopenue cBoboanoro naaenus. [lagenue ten B Bozayxe. ['paduueckoe npeacrapnenue
paBHONEpeMEHHOro ABMXeHUS. OJTHOMEPHOE JBUKEHHE B I10JIE€ TSKECTH MTPU HATTMYUU HA4aJIbHOU
ckopocTH. bamnuctuueckoe IBrKeHHE. Y paBHEHHE OAIITUCTHUECKON TpaeKTOpuu. BiusiHue cuibl
COINPOTHUBIICHUS BO3/yXa Ha OAJTTMCTHUECKYIO TpaeKTopHio. [lepuonnyeckoe ABUKEHHUE U €TI0
BUJIbl. PaBHOMEpHOE IBHYKEHHE 110 OKPYKHOCTH. CIOCOOBI OIpeieeHHsI TOJI0KESHHSI YaCTHIIbI B
IIPOCTPAHCTBE B IPOM3BOJIbHBIN MOMEHT BpeMeHH. Da3a BpallleHus], IMHEWHAs U YTII0Bask CKOPOCTH
Tena, IEPUO U YacToTa BpamieHus. BoiBoa GopMynbl HEHTPOCTPEMUTENBHOTO YCKOPEHHUS.
KoopaunatHblii cioco0 onucaHus BpaliaTelbHOro ABMKEHU. ["apMoHMUecKue KoieOaHusl.
YacroTta kojebaHuid. 3aBUCUMOCTbh KOOPAWHATHI, TPOEKIIUNA CKOPOCTH U YCKOPEHUs Ha OCh X OT
BPEMEHH TP KOJIEOATETbHOM JIBUKECHHH.

Jlabopamopuwvie pabomol

1. I3amepenue yckopeHusi CBOOOIHOTO MaieHusl.

2. V3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Koumponvnas paboma 1. Kunemamuxa mamepuanshoi mouxu.

JAuHaMuKa MaTepHAJIbHONH TOYKH

[Tpunumn naepuyuu. OTHOCUTENBHOCTH IBUKEHUS U MOKOs. MHepiuanbHble cucTeMbl OTCUETA.
[TpeoOpa3zoBanus ["anunes. 3akoH ciaoxenus ckopocteil. [Tpuniun otHocutensHocTH [anumes.
[Tepssiit 3akoH HploTOHA. DKCIIEpUMEHTaIbHbBIE TOATBEPKACHUS 3aKoHa nHepuu. Cuia —
IIPUYMHA U3MEHEHHS CKOPOCTH Tell, Mepa B3auMoeiicTBus Ten. IHepTHOCTE. Macca Tena — mepa
nHepTHOCTH. [IpmHImn cynepno3unuu cui. Bropoii 3akon Herotona. Tperwnii 3akoH HeroToHA.
[Tpumeps! AeHCTBUSA U IPOTUBOACUCTBYSL. | paBUTAlIMOHHBIE U AIIEKTPOMArHUTHBIE CUJIbI. 3aKOH
BceMupHoro TarotreHus. OnbiT KaBenauma. I'paButanronHas nocrosiHaast. Cuia TSHKECTH.
®dopmyiia s pacueTa yCKOPEHHsI CBOOOIHOTO MaieHus. DIIeKTpOMarHuTHas IpUpoa yIpyrocTH.
Mexanunueckas Mozienb Kpuctamia. Cruia HOpMaTbHOM peakiMy OMOPbI U CUJIa HATSKEHHs. 3aKOH
I'yka. Bec Tena. Cuna tpenus. Buasl Tpenns. Koagdunuent tpenus. [IpumeHnenne 3akoHOB
Herorona. Anroputm perieHus 3a1ad no JMHaMUKe.

JlabopamopHwvie pabomui

3. Usmepenue ko3 puirieHTa TpeHUs CKOIbKECHUS.

4. JIBuyKeHHe Telna 10 OKPYKHOCTH MOJT IEHCTBUEM CHII TSDKECTH U YIIPYTOCTH.

Koumponvnas paboma 2. Jlunamuka mamepuanbHoU mouKu.

3aKOHBI COXpaHeHus!

Nmmynse cutel. Ummynbe Tena. bonee o6miast popmynupoBka BToporo 3akoHa HeroToHa.
3aMmkHyTas cuctema. IMIysibc cuctemsl Tell. 3aKOH COXpPaHEHUs UMITyJIbca. PeakTHBHOE JBUKEHHE
pakeTsl. MHOrOCTyneHuaThle pakeTsl. PaboTa cuibl. Y ciioBus, npu KOTOPBIX paboTa
MOJIOKHUTEbHA, OTPULIATENIbHA U paBHA HYI0. PaboTa cuil peakuuu, TpeHus U TSKECTH,
JIEHCTBYIOIMX Ha TEJIO, COCKAJIb3bIBAIOIIEE C HAKIIOHHOM IUTOCKOCTH. [loTeHnmanpHas cuia.
[TorennmanbHas sHeprus Tena. CBsi3b NOTEHIMATIBHON SHEPTHH Tesla U paOOThl CHIIBI TSKECTH.
[TpuHIMIT MUHUMYyMa TOTEHIMATBbHOM SHeprun. Bunbl paBHoBecus. PaboTa cuibl TSKeCTH.
[TorennuanbHas SHEprus Tena B rpaBUTAlIMOHHOM nose. Pabota cuiel ynpyroctu. IloteHumansHas



SHEPrus Teja Mpu yIpyrom B3aumoaeincTsuu. Kunetnueckas sneprus tena. Teopema o
KMHETH4eCKOU dHepruu. CpeHssi 1 MTHOBEHHAsI MOIIHOCTH. [losHas MexaHndeckas SHeprust
CUCTEMBI. 3aKOH U3MEHEHUs1 MexaHnyeckou sHepruu. KoncepBaTuBHas cucreMa. 3akoH
COXpaHEHUs MeXaHu4YecKou sHeprun. [IpumeHnenne 3akoHa COXpaHeHus SHeprun. Buibl
CTOJIKHOBEHUH. AOCOIIOTHO YIPYTHiA U aOCOTIOTHO HEYNPYTUil yaaphl. YIPyroe IeHTpatbHOe
CTOJIKHOBEHUE OUJIbSIP/IHBIX I1aPOB.

JIMHAMHUKa NepruoauYeCKOro IBHKeHUS

dopma TpaeKTOPHUH TeJl, ABUKYIIUXCSA B FpaBUTAlMOHHOM noje 3emin. [lepBas u Bropas
KoCcMHYecKHe cKopocTu. CBOOOIHBIC KOJICOAHNUS PYKUHHOTO MAasTHUKA. XapaKTEPUCTUKU
CBOOOAHBIX KOJICOAHUM: IEPUO, aMIUIUTY/A, HUKINYecKas yacToTta. ['paguk cBOOOAHBIX
rapMOHUYECKUX KoJjieOaHuii. CBS3b SHEPTHH U aMIUTUTY Il CBOOOIHBIX KOJIEOAHHH MPY>KUHHOTO
MasiTHUKA. 3aTyxarouue Konebdanus u ux rpaguk. Anepuoanyeckoe nBmxeHue. Cratuyeckoe
cMmenieHue. Beinyxkaennnie konedanus. Konebanus B cucreme, HaXOASIICHCS B COCTOSHUM
0e3pa3nuyHOro paBHOBecHs. BoIHyKIeHHBIE KOJeOaHUs! IPY>KUHHOTO MasiTHUKA. 3aBUCUMOCTb
aMIUIMTY/Ibl BBIHY>KJIEHHBIX KOJI€0aHUI OT 4acTOThI BhIHY K 1ato1ell cuiibl. Pesonanc. [Ipumepsl
pEe30HaHca B IPUPOJIE U TEXHUKE.

Jlabopamopnas paboma

5. IIpoBepka 3akoHA COXPAHEHUS SHEPTUH MPU JACUCTBUU CUJI TSKECTH U YIIPYTOCTH.
Koumponvnas paboma 3. 3axonst coxpanenus

CraTuka

Bo3MmosxHbBIE TUTIBI IBMKEHHS TBEPAOTO Tena. AOGCOM0THO TBepAoe Teno. [locTynarensHoe u
BpalllaTeIbHOE JABMKEHUS a0COIIOTHO TBEPAOTO Tena. Y CIOBHE CTATUYECKOT0 PABHOBECHS IS
[OCTyNAaTeNbHOro ABMKeHus. [IpumMepsl ctatnueckoro paBHoBecus. LIeHTp TsbxkecTn
cuMMeTpuuHbIX Ten. LlenTp TsxecTu Tena. MomeHT cuibl. 1lnedo cuibl. YciaoBue cTaTHuecKoro
paBHOBECHS BpalLaTEIbHOTO ABMKEHUs. LIeHTp TspkecTu (LEHTp Macc) CUCTEMbl MaTepUaJIbHbBIX
TOYEK U TBEPAOro Tena. J[BrkeHue eHTpa Macc. BiusHue BHEIIHUX U BHYTPEHHUX CHUJI Ha
JBUKEHHE LIEHTPA MacC CUCTEMBI TEJI.

Koumponvnas paboma 4. Cmamuxa

PensiTuBHCTCKAsA MeXaHMKA

OnbiT Maitkenscona—Mopiiu. CynHOCTh CieluaibHOM TEOPUH OTHOCUTEIBHOCTH DUHIITEHHA.
[TocTynaTel TEOpUH OTHOCUTENBHOCTU. KpUTHUECKUI painyC YEPHOUM ABIPBI — PAIUYC
HIBapummunsaa. 'opuzoHT coObITHl. Bpemst B pa3HbIx cucremax orcyera. [lopsaok cienoBanus
coObITuil. OgHOBpeMeHHOCTh cOObITHH. CoOCcTBEHHOE BpeMs. DD PEKT 3aMeasIeHus] BpEMEHU.
PensaTuBUCTCKUI 3aKOH CII0KEHUS CKOpOocTed. CKOPOCTh paclpoCTpaHEHHsI CBETOBOTO CUTHAIA.
OHeprus MoKosi. 3aBUCUMOCTb SHEPTHH TeJla OT CKOPOCTU. DHEPrUs CBOOOAHON YaCTHUIIBI.
B3anmocBsA3p Macchl U SHEPTHH.

Koumponvnas paboma 5. Persamusucmckas mexanuka

MOJIEKYJIAPHASA ®U3UKA

MouJiekysipHasi CTPYKTYpa BelllecTBa

Crpoenue aToma. 3apsi0Boe U MaccoBoe uncia. M3oromnsl. [JedekT macchl. ATOMHas €IUHUIIA
Mmaccel. OTHOcuTENbHAsA aToMHas Macca. KonmndectBo Beniectsa. MousspHas macca. [TocrosiHnas
ABorajipo. Buzsl arperatubeix coctosiHuil. @a3oBblil nepexos. YnopsaoueHHas MOJIEKyIspHast
CTpYKTypa — TBepJoe Teno. HeynopsaoueHHble MOJIEKYIISIPHBIE CTPYKTYPBI — KHUJAKOCTb, T'a3,
I1a3Ma. Y CJI0BHS UIcaIbHOCTH ra3a. MoHu3amust.

MoJieky/JIsIpHO-KHHeTHYeCKasi TEOPHs M1eaTbHOI0 ra3a

duznyeckas MOJENb UaealbHOTO ra3a. CTaTUCTUYECKHU METO/1 OTIMCAHUS MTOBEICHUS ra3a.
MakpocKkonuuecKrne 1 MUKPOCKOITMYECKHE MTapaMeTpbl. MakpocOCTOSSHUE M MUKPOCOCTOSTHUE
cuctembl. Pactipenenenue yacTul ueaibHOro ra3a 1o AByM MojioBUHaM cocyna. CTaTUCTHYECKU
uHTepBall. Pacripenenenue yactui no ckopoctsiM (onbIT LltepHa). Pacnpenenenue Mosaexys o
ckopoctsm. Hanbonee BepositHas ckopocTh. Temmneparypa. Tepmoannamuueckas (a0COMFOTHAS)
mKanga remnepaTyp. A6ComoTHBINA HyIb Temnepatypsl. Llkanasl Temnepatyp. CBs3b MEXIY
TeMIepaTypHbIMU 1IKagaMu. CKOpOCTh TEIJIOBOTO ABMKEHUs Mosiekyd. [laBinenue. JlaBnenue
ueanpHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. 3akoH JlanbToHa.
[Tocrosinnas Jlommunara. CpeHee pacCTOSHUE MKy YaCTHIIAMH UJI€AIbHOTO Ta3a. Y paBHEHHE
Knaneitpona—Menneneesa. M3omnpouecc. M3orepmuueckuii npouecc. 3akoH boins—Mapuorra.



N300apusiii mporece. 3akoH Ieit-Jlroccaka. M3oxopHslit mpouecc. 3akon lapns. I'paduk xaxxaoro
M30IpoIiecca.

Jlabopamopnas paboma

6. M3ydyeHne n30TepMUYECcKOro mnpoiiecca B rase.

Koumponvuasa paboma 6. Monexynapnas gusuxa.

TepmoauHaMuka

[TpenmMeT u3yueHus: TEpMOAMHAMUKY. MOJIEKYIISIpPHO-KUHETUYECKAsl TPAKTOBKA MOHATHUS
BHYTpEHHEH 3Hepruu Tena. BHyTpeHHss sHeprusl ueanbHoro rasa. Yucio creneHeit cBoOOIbI.
CriocoObI M3MEHEHUs BHYTpEHHEW sHepruu cucrembl. KommuecTBo TermnoTel. PaboTa raza npu
n300apHOM paciupeHun. Pabora rasa npu n30XopHOM, U300apHOM U U30TEPMUUYECKOM IPOIIECCax.
['eomeTpuyeckuit cMbici paboTel (Ha p—V-auarpamme). [lepBolit 3aK0H TEPMOIUHAMUKH.
[IpuMeHeHune 1epBoro 3aKkoHa TEPMOAMHAMUKHU JIJIs1 U30IPOLIECCOB. TerIon301MpoOBaHHAs CUCTEMA.
Anuabatablii iporecce. [lepBrlii 3aK0H TEPMOAMHAMUKY [T aJabaTHOTO npoliecca. M3menenue
TEeMIepaTyphl raza npu aguadataom npoiecce. [lpuHnumn aeiicTBUS TEMIOBOTO ABUTATENs.
OcHOBHBIE 3JIEMEHTBI TEIUIOBOI'O JABUraTelis. 3aMKHYThIN mpouecc (uuki). KI1/] rernnosoro
nsuraresns. [{ukn Kapno. Bo3aeiicTBre TEMIOBBIX IBUTATENEC HA OKPYKAIOIIYIO Cpeay.
OOpaTtuMblii 1 HeoOpaTUMBIiT poriecchl. Bropoii 3akoH TepMoarnHaMUuKH. CTaTUCTUYECKOE
MCTOJIKOBAaHUE BTOPOIO 3aKOHA TEPMOJUHAMUKH.

Koumponvnas paboma 7. Tepmoounamuxa.

KuakocTs 1 map

VYcnoBus epexoa MeXIy KUAKON U ra3o00pa3Hoit gazoi. Kputnueckas temmeparypa.
CxmxkeHue rnapa npu ero M30TepMHUECKOM ckaTuu. Mcrapenue u KoHaeHcalusl.
TepMoanHaMuyeckoe paBHOBECHE napa U xuakoctu. Haceimennslil map. Oco6eHHOCTH mpoliecca
ucnapeHus. Y aenpHas Teriora napoodpasoBanus. Konaencamus. /laBieHnue HaCBIIIEHHOTO Mapa.
3aBUCHMOCTb JIaBJICHUS HACBILIEHHOIO IIapa OT TeMineparypbl. OTHOCUTENbHAS BIAKHOCTb BO3/1yXa
u ee u3mepenue. Kunenne. O6bsicuenue nporecca kunenus Ha ocioe MKT. Temmieparypa
KUIIEHUS. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS XKHUAKOCTU OT BHENIHETO JaBieHus. [leperperas
KUAKOCTb. OCOOEHHOCTH B3aUMOACHCTBUS MOJIEKYJ IOBEPXHOCTHOTO CIIOS KU IKOCTH.
[ToBepxHocTHOE HaTsKeHUE. CHila MOBEPXHOCTHOTO HATsDKEHUS. OOBSICHEHHE SIBJICHUS
CMa4yMBaHUsI HA OCHOBE BHYTPEHHETO CTPOEHUS KUJKOCTEH. YTOJI CMAYMBAaHUSI U MEHHCK.
Kanumnsiprocts. BeicoTa nobema )KuaKoCcTH B Kanmuuisipe.

Jlabopamopnas paboma

7. N3ydeHne KaluuIIpHBIX SIBJIEHUN, 00YCIIOBIEHHBIX TOBEPXHOCTHBIM HATSKEHUEM KUIAKOCTH.
Teepaoe Tes1o

OO0OBbsicHEHHE TPOLIECCOB KPUCTAIM3ALIMHY U TUIaBiIeHus. TeMiieparypa riaBieHus. Y AeabHas
TeruioTa miasineHus. CTpykTypa TBepAbIx Tell. Kpucramumueckue tena. BHyTpeHHee ctpoenue
KpucTaymmueckux Tein. Kpucrammueckas pemerka. MOHOKpHUCTAUIbI U MOJUKPUCTAILIIBL.
AmopdodHnblie Tena. KoMno3uTel. 3aBUCMMOCTb CBOMCTB KPUCTANIOB OT UX BHYTPEHHETO CTPOCHUSI.
Tuns! kpuctamueckux peuietrok. [Tonrumopdusm, anuzorponus, u3orponus. Yupyras u
1acTHueckas fepopmanuy. XapakTepUCTHKH YIIPYruX cBOHCTB Tena. Moayns FOHra u ero
busndeckuit cmpicit. 3akoH ['yka. [Ipenen ynpyroctu. [Ipeaen npounocTwu.

Jlabopamopnas paboma

8. M3mepenue yenbHOM TEMIOEMKOCTH BEIIECTBA.

Koumponvnas paboma 8. Aepecammusie cocmosnus éeujecmsa

MexaHuuyecKkue BOJHbI. AKYCTHKA

Pacnpoctpanenue BoiH B ynpyroit cpene. CriocoObl epeaayy SHEPTHUH U UMITYJIbCa U3 OIHOM
TOUYKH MPOCTPAHCTBA B JIpyryto. BonHoBoil nponecc. Mexannyeckast BosiHa. CKOPOCTh BOJIHBI.
ITpononpHeie BonHbl. [lonepeunsie BosHbl. OTpaskeHne BoJH. Ilepnonnueckue BOIHEL.
I'apmonnueckas BosHa. JlyimHa BoaHel. [lonspuzanus. JIuHelHO-IOIApHU30BaHHAS MEXaHUYECKas
BosiHA. Crostyas BoiHa. CloXKeHHe IByX TapMOHUYECKUX MOTePEUHbIX BOJIH. Moibl KoebaHuii.
Bo3HuKHOBEHHE 1 BOCTIpUATHE 3BYKOBBIX BOJH. MH(Bpa3Byk. YinbTpa3Byk. Y cioBue
pacnpocTpaHeHHs 3BYKOBBIX BOJIH. CKOpOCTh 3ByKa. BeicoTa 3ByKa. 3aBUCHMOCTb BBICOTHI 3BYKa OT
4acTOThI KOJeOaHUH, OT CKOPOCTH JBUKEHHSI HICTOUHHKA U IPUEMHHUKA, OT OTHOCUTEIbHON
CKOpPOCTH JIBKEHHS UCTOUYHUKA U preMHuka. DpdexT Jomnepa. TemOp 3Byka. 3aBUCMOCTb
TPOMKOCTH 3BYyKa OT aMIUIUTY bl KOJeOaHUN. Y pOBEHb HHTEHCUBHOCTH 3BYKa.

Koumponvnasa paboma 9. Mexanuueckue gonnul. Akycmuxa.



IJIEKTPOCTATHUKA

Cuiibl 371eKTPOMArHUTHOTO0 B3aMMO/ICHCTBHS HeNOABHKHBIX 3aps/10B

DJeKTpruyecKui 3apsia. JBa Bua anekTprudeckux 3apsaaoB. KBanroBanue 3apsiaa. KBapku.
Onexrpuzanus. OObsACHEHUE SABJICHUS NIEKTPU3ALUU TPEHUEM. DIIEKTPUUECKH U30JMPOBaHHAs
cucreMa Tel. 3aKOH COXpPaHEeHUs AIIEKTPUUYECKOro 3apsaaa. M3mepeHue cuiibl B3auMoJIeicTBUS ©
IIOMOUIbIO KPYTHIIbHBIX BECOB. 3akoH KyiioHa. CpaBHEHHE AJIEKTPOCTATUYECKUX U
IpaBUTALlMOHHBIX cHJI. PaBHOBecue cratnyeckux 3apsaaoB. HeycToiiunBocTs paBHOBECHS
CTaTMUYECKUX 3apsiioB. VICTOUHMK 351eKTpoMarHUTHOrO nojisi. CuioBas xapakTepucTHKa
3JIEKTPOCTATUYECKOI0 OISl — HaNpsKeHHOCTh. ['paduueckoe n300pakeHue 31EKTPOCTaTHYECKOTO
noJisl. JINHUY HanpsyKEHHOCTU U UX HanpasiieHue. CTeNeHb CrylleHNs TUHUN HallPsSHKEHHOCTH.
OpHoponHOE IeKTpocTaTnyeckoe nosie. HanpspkeHHOCTh 1ot cucteMsl 3apaa0B. [Ipuniun
CYINEPIO3UIUU IEKTPOCTATUUECKUX MOJEH. DIeKTpruueckoe nojie qunois. HanpsxeHHocTh
JIEKTPOCTATUYECKOI O TOJIsl, CO3IaHHOTO 3apsKeHHOH chepoit 1 GeCKOHEUHOM 3apsKeHHON
IJIOCKOCTBIO.

Koumponvnas paboma 10. Cunvt 21eKmpoMacHUmHo20 83auUM0o0eticmausi HenoOBUICHBIX 3aAPsi008.
JHeprus 3J1eKTPOMATHUTHOI0 B3aMMO/1eiiCTBHS HENOABHKHBIX 3apsii0B

PaboTa cuit 351eKTpoCTaTHYeCcKOro nosist. AHaJIOTUsl JBMIKEHUS YAaCTHIL B JIEKTPOCTATUYECKOM U
IpaBUTALMOHHOM NOJISAX. [I0TEHIIMATBHOCTD JIEKTPOCTATUYECKOTO MOJIsL. DHEPreTuyecKas
XapaKTepUCTHKA I0JI1 — MOTeHLUaNl. DKBUIIOTEHIMAlIbHAsI TIOBEpXHOCTh. PaboTa, coBepiiaemas
CUJIAMHU JIEKTPOCTATUYECKOTO OISl IPU MEpEMEIIEHNH 3apsiaa. PasHOCTh moTeHIaI0B
(Hanpspxenue). M3MepeHue pa3HOCTH NOTEHIHAN0B. [10ABUKHOCTD 3apsKEHHBIX YACTHIL.
CBoOo1HBIE U CBsA3aHHbIE 3apsiibl. [IpOBOIHUKY, TUAIEKTPUKH, TOITYIPOBOAHUKH. Pasnnuune
CTPOEHUS aTOMOB 3THX BelecTB. Buspl nuanexkrpukos. IIpocTpancTBeHHOE nepepacnpeienenue
3apsA0B B IUAJIEKTPUKE MO/ JEHCTBUEM 3JIEKTPOCTATUUECKOTo nojs. [lonspusanus 1uaneKTpuka.
OTtHOCHUTENBbHASA AUAJIEKTPUUECKask IPOHULIAEMOCTh cpelibl. Pacnipenenenue 3apsioB B
METAJIIMYECKOM IIPOBOJAHMKE. DJIEKTPOCTaTUYECKas! MHAYKIUSA. DIEKTPOCTaTUYECKasl 3aluTa.
YcnoBus paBHOBeCHs 3apsi0B. Paciipenenenue 3apsa0B Ha MpOBOIAIIMX chepax. DiekTpuyeckast
€MKOCTh YEeJAMHEHHOT'O TIPOBOJHHUKA. DJIEKTPOEMKOCTH c(ephl U ee xapakrepucTrka. Crocod
YBEJIMYEHUS 3JEKTPOEMKOCTH ITpoBoiHMKA. KoHaeHcaTop. DinekTpuueckas eMKOCTh KOHJEHCAaTOopa.
DIEKTPOEMKOCTh IIOCKOro KoHieHcaTopa. CoeTMHEHNs] KOHJIEHCATOPOB. DHEPIHUs
AJIEKTPOCTATUYECKOTO MOJIS TUIOCKOTO KOHJIeHcaTopa. O0beMHasi MIIOTHOCTh SHEPTUU
AIIEKTPOCTATUYECKOTO MOJISL.

Jlabopamopnas paboma

9. M3mepeHue 2IIeKTPOEMKOCTH KOHIEHCATOPA.

Konumponvnas paboma 11. Duepeusi 21eKmpomMacHumno20 3aumoo0etcmeusi HenoOBUNCHbIX
3aps008.

JABOPATOPHBIN MPAKTUKYM

11 knacc
JIEKTPOAUHAMUKA
IocTOAHHBIN JIEKTPUYECKUI TOK
DNeKTpUUECKUN TOK. Y CII0BUS BOSHUKHOBEHHUS AEKTpruyeckoro Toka. Cumna Toka. CBs3b CUIIBI
TOKa C HAIIPaBJICHHON CKOPOCTHIO. [I0OCTOSIHHBIN 2JIEKTPUUYECKUI TOK. Y CIIOBHE CYILIECTBOBAHUS
MTOCTOSIHHOTO TOKa B MpoBOoIHUKE. cTouHnK Toka. ["ansBannveckuii anemeHT. CTOpPOHHHE CUITBI.
OJ1C uctouHuka Toka. 3aBUCUMOCTb CUJIbI TOKA B POBOJAHUKE OT MPUIIOKEHHOTO K HEMY
HanpspkeHus. ConpoTuBiieHNE MPOBOAHKKA. 3akoH OMa /il OJTHOPOJAHOIO MPOBOIHKKA. BonbT-
aMIlepHasi XapaKTEPUCTUKA TPOBOJIHUKA. 3aBUCUMOCTb COITPOTUBIIEHHS OT TEOMETPUUYECKUX
pa3MepoB U MaTepualia MPOBOJIHUKA. Y IEIbHOE CONPOTUBIICHUE. Pe3ucTop. 3aBUCUMOCTD
YAEIBHOI'O CONPOTUBIIEHUS IPOBOJHUKOB OT TEMIIEPATYPBL. Y IEJIbHOE CONPOTUBIIEHUE
NOJIyNpoBOJHUKOB. COOCTBEHHAs: MTPOBOAMMOCTD MOJIYIMPOBOAHUKOB. CBEPXITPOBOAUMOCTD.
Kputnueckas remneparypa. OTanuue ABUKEHUS 3apsSKEHHBIX YaCTULL B IPOBOJAHUKE U
cBepxmpoBogHuKe. M3oronnueckuii apdext. Kyneposckue napsl. CoenHeHUsI IPOBOIHUKOB.
OO11ee cONpPOTUBIIEHUE MPH MOCIIEA0BATETLHOM COEIMHEHUH MTPOBOIHUKOB. DIEKTpUUecKast
IIPOBOJIMMOCTB ITPOBOIHUKA. [[pOBOAMMOCTS LIENM NpH MapauIeIbHOM COEIMHEHUH ITPOBOJHUKOB.
I'maponnHamuyeckass aHaJIOTUs MOCIEN0BATEIBHOIO U NIAPAJUIEIBHOTO COEAMHEHUN TPOBOAHUKOB.



CMelaHHOE COEIMHEHHUE POBOIHUKOB. DJIEKTPUUECKUE CXEMBI ¢ IEpeMblukaMu. MocTHK
Yurcrona. 3aMKHYTasl [IEMb C OJJHUM UCTOYHUKOM TOKa. 3aKOH OMa 1J1 3aMKHYTOM IENU ¢ OJJHUM
UcTOYHUKOM. CHila TOKa KOPOTKOTO 3aMbIKaHHA. 3aMKHYTas LIEMb C HECKOJIbKUMHU UCTOYHUKAMHU
TOKa. 3akoH OMa U1 Ny ¢ HECKOJIBKUMHU MCTOYHUKAaMU TOKa. PacyeT cuiibl TOKa U HalpsHKEHUS B
aneKkTpuueckux 1ernsx. L{uppossie u aHanorossie aekTpudeckue npuoopsl. Ammepmetp. LIyHT.
Bonbrmerp. [Jlo6aBouHoe conpoTuieHne. Bkintouenne amnepMerpa U BOJIbTMETpa B Lienb. PaboTa
ANEKTPUUECKOT0 ToKa. TemioBoe aeicTBuE 31eKTpuueckoro Toka. 3akon xoyns—Ilenna.
MortHOCTh 35eKTprudeckoro Toka. Ilepegayua aekTpo3Hepruu OT HCTOYHUKA K TOTPEOUTEITIO.
MaxkcumanbHasi MOIITHOCTb, TepeaBaeMas norpedutento. [lotepu MOIIHOCTH B TOABOSIINX
MPOBOJAX. DIEKTPOIUTHI. DJIEKTPOIUTUYECKAS TUCccolranus. DnekTponuns. 3akon dapanes.
[Tocrosunas @apanes. O6benuHenHbIl 3akoH Papazes. [IpumeHenne 37IeKTpoin3a B TEXHHUKE.
Jlabopamopuvie pabomol

1. UccnenoBanue CMEMIAHHOTO COEIMHEHUS IIPOBOIHUKOB.

2. Nzyuenune 3akoHa Oma aJis MOTHOM IIETIH.

Koumponvuvie pabomul

1. 3akon Oma 1 y9acTKa Ienu.

2. 3akon OMa /i1 3aMKHYTOM IIETIH.

MarauTtHoe moJie

[TocTostnabie MaruuThl. MaruutHoe nosie. OnbIT Opcrena. Bektop MaruutHol unAykiuu. [Ipasuna
OypaBuMKa ¥ MpaBoi pykH s mpssMoro Toka. [Ipunuun cynepnosunmu. [IpaBuino OypaBunka s
BUTKA C TOKOM (KOHTYpHOro Toka). JIuHuu MaruutHoi uuaykiuuu. ['unoreza Amnepa. 3eMHOI
MarHeTusM. [[eficTBrue MarHMuTHOTO NOJIA HAa MPOBOJIHUK C TOKOM. 3akoH Amiiepa. [IpaBuiio neBoit
pyku. Pamka ¢ TOKOM B OJJHOPOJIHOM MarHUTHOM 1ojie. OJTHOPOIHOE MarHUTHOE TOJIE.
Cob6ctBennast uHAyKIMS. [[puHIMNHATBEHOE YCTPOMCTBO AJIEKTPOU3IMEPUTEIHLHOTO MTpHOOpa 1
aneKkTpoaBuraresnd. JlelictBue MarHUTHOT'O TOJIS Ha JABUKYIIUECS 3apsyKeHHble yacTulibl. Cuiia
Jlopenua. [IpaBuno neBoii pyku. [nockue TpaekTopuu ABUAKEHUS 3apSyKEHHBIX YaCTHULL B
OJTHOPOJTHOM MarHUTHOM moJie. Macc-cnektporpad. [Ipunimn namMepenns Mace 3apsyKeHHBIX
yactull. Lluknorpon. J{BrkeHue 3apsHpKeHHBIX YaCTHLl B OJJHOPOJHOM MarHUTHOM I1OJIE.
OcoOeHHOCTH JBMKEHUSI 3apsSyKEHHBIX YaCTHUI] B HEOAHOPOIHOM MarHUTHOM noJje. Paguanuonsbie
nosica 3emnin. B3aumopeiicTBre 31eKTpUuecKuX TOKOB. MarHuTHBIN oTOK. PaboTa cunel AMmepa
IIPU [IEPEMEILIEHUH POBOIHUKA C TOKOM B MarHUTHOM MoJje. MHIyKTUBHOCTb KOHTYpa C TOKOM.
OHeprus MarHUTHOTO N0J1s1. MarHUTHOE MOJ€E B BEIECTBE. J[MaMarHeTUKy, napaMarHeTUKH,
dbeppoMarneTuku. MaruuTHas IPOHHUIIAEMOCTh cpefibl. JlnamaraetusMm. [lapamaraeTusm.
@®eppoMarHeTHK BO BHEIIHEM MarHUTHOM Mosie. OcTarouyHass HAMarHUYEHHOCTb.

Koumponvnas paboma 3. Maenumnoe nore.

DJIEKTPOMAarHeTusM

Pa3znenenune pazHOMMEHHBIX 3aps/10B B MPOBOIHUKE, ABIXKYIIEMCS B MarHUTHOM moje. DJ1C
WMHAYKIHMH. DJIEKTPOMariuTHas MHAYKIHA. 3aKOH MIEKTpOMarHnTHoW nHaykuu. IIpasuiio Jlenna.
CniocoOsl nonydeHus nHAYKIMOHHOTO Toka. OnbiTel @apanes. Camounaykuus. OnsiT 'enpu. 3/1C
caMoMHAYKIMU. TOKM 3aMbIKaHMs U pa3MbIKkaHusa. Bpems penakcauuu. Mcnons3oBanue
ayeKTpoMarHuTHOW nHAyKuMu. Tpanchopmarop. Koapdunuent tpancpopmaruu. [loBeimaromniuit
U TIOHIDKAIOIIMN TpaHCPOPMATOphl. DJIEKTpOMarHuTHast UHAYKIMS B coBpeMeHHOH TexHuke. D/1C
B paMKe, Bpallarolielcs B OJHOPOJHOM MarHUTHOM nosie. ['enepaTop nepemenHoro toka. [lotepu
AJIEKTPOIHEPIUH B IMHUSIX 3JIeKTpornepenaun. CxeMa rnepeauu 3JIeKTPOIHEPTUU OTPEOUTENIO.
Jlabopamopnas paboma

3. M3yueHue ABICHUS IEKTPOMArHUTHON HHAYKIIUH.

Koumponvnas paboma 4. dnexkmpomacnumnas uHOyKyus

Henu nepeMeHHOro TOKa

[IpencraBieHne rapMOHMYECKOr0 KosieOaHusl Ha BEKTOPHOU JuarpaMme. MrHOBEHHOE 3HaUY€HHE
HanpsbkeHus. daza konebanuit. HauanpHas daza konedanuii. CroxeHue JByX KoiaeOaHHH.
Pe3uctop B ienu nepeMeHHOro Toka. JlefcTByroniee 3HaYeHuEe CUJTbl IEPEMEHHOTO TOKA. AKTUBHOE
conpotusiieHue. Paspsnka konaeHcaropa. Bpems penakcanun R—C-nenu. 3apsaka KoHIeHcaTopa.
Tox cmenienus. Marauroanexkrpuyeckas HHAyKIHs. EMKocTHOe conpoTuBieHne. MHIyKTUBHOE
conpotusiieHue. CpeiHee 3HaU€HNE MOLIHOCTH IEPEMEHHOI0 TOKA B KATYIIIKE 3a MEPUOLI.
CB00OOIHBIE TApMOHUYECKHE IEKTPOMArHuTHbIE KojeOaHus B K0i1e0aTeIbHOM KOHTYpE.
OHeprooOMeH MeX 1y JIEKTPUUECKUM U MarHUTHBIM nossiMu. KonebartenbHeli kKoHTYp. Popmyna



TomcoHna. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KosieOaHus B KojebaTelbHOM KOHTYpe. BekTopHas
JyarpaMmma Juist kosnebarenabHoro KoHtypa. [lonHoe conpoTHBiieHHE KOHTYpa IEPEMEHHOMY TOKY.
Pe3onanc B xonebarenbHOM KOHTYpe. Vcronb30BaHue SBJICHUS PE30HAHCA B PAJAUOTEXHHKE.
CoOcTBeHHAs MPOBOAMMOCTD MOTYIPOBOAHUKOB. [IprmecHas mpoBouMocTh. JIOHOpHBIE U
akuenTopHelie npuMecu. [lonynpoBoaHuku n- u p-tuna. p—Nn-Ilepexoxn. Bosbr-amnepHas
XapakTepucTuka p—N-nepexona. [1omynpoBoaHUKOBBIN 110A. BeIpsMileHHE IEpEMEHHOTO TOKA.
OnHo- ¥ IBYXIIOJIYIIEPUOAHOE BBIIPSAMIIEHHE. N—P—N- U p—N—p-TPaH3UCTOPHI. Y CUIIUTEID HA
TpansucTope. ['eHepaTop Ha TpaH3UCTOPE.

Koumponvnas paboma 5. Ilepemennuiii mok

IJIEKTPOMATI'HUTHOE U3JIYYEHUE

N3nyyeHue u npueM 3J1eKTPOMATHUTHBIX BOJIH paauo- 1 CBY-guana3zona
OnexTpoMarHuTHble BoJHBL. OnbIT ['epra. M3nydeHnne 35eKkTpoMarHuTHbIX BOJIH. [10THOCTD
SHEPI'HH 3JIEKTPOMArHUTHOrO MoJsl. beryias rapMmoHrdecKas 3JIeKTpOMarHuTHast BojiHa. JlyinHa
BOJIHBI. YpaBHEHUS HANPSKEHHOCTHU 3JIEKTPUUECKOI0 MOJIS U MHIYKIUS MarHUTHOTO T1OJIST JUIst
Oeryieit rapmonnyeckoil BonHsbl. [Tonspuzanus Bonubl. MHTeHCMBHOCTD BOJIHBL. [10TOK 3HEpruu u
IJIOTHOCTb ITOTOKA SHEPTUH 3JIEKTPOMAarHUTHOMN BOJHBI. 3aBUCUMOCTh MHTEHCUBHOCTHU
3JIEKTPOMArHUTHOW BOJIHBI OT PACCTOSHUSA 10 UICTOYHUKA U3JIyYEHUs U €ro 4acToThl. J{aBiieHue u
UMITYJIbC 3JIEKTPOMAarHUTHON BOJIHBIL. VI3MepeHue naBiueHus ceeta. [’ paHuIlbl AUana3oHOB AJIMH
BOJIH (4aCTOT) CIEKTpPA ANEKTPOMArHUTHBIX BOJIH M OCHOBHBIE UCTOYHUKHU U3ITYYCHHUS B
COOTBETCTBYIOIMX auana3zoHax. [Ipunuunsl paguocsasu. Bunel paguocsasu. Panguonepenaya.
Mopynsuus nepeaaBaeMoro CurHana. AMIUIATYAHAs M 4acToTHas Moayisiuud. [IpuHuunuansHas
cxeMma IrepeaTunka aMILUTUTYAHO-MOIYJIMPOBAaHHBIX KosieOanuii. Pagnonpuem. JletekTupoBanue
curHana. Cxema npocTelIIero paguonpueMHUKA.

Koumponvnas paboma 6. Hznyuenue u npuem snexkmpomacHumuwix 601 paouo- u CBY-
ouanasoua.

I'eomeTpuueckasi onTuka

BosnHa Ha NOBEpXHOCTH OT TOYEUHOTO McTOUHMKA. [ [punHin ['toitirenca. 3akoH oTpa)keHus BOJIH.
O6patumocTh CBETOBBIX Jiydeil. OTpaskeHue cera. M3o0paxeHue npeaMera B IIIOCKOM 3epKalie.
Muumoe nzobpaxenue. [Ipenomiienue BomH. 3akoH npenomiieHus. AOCOIOTHBIN MOKa3aTenb
npenomiieHus cpesl. [lonHoe BHyTpeHHee oTpakeHue. Mcnonab30BaHue NOIHOIO BHYTPEHHETO
OTpa)XeHMsl B BOJIOKOHHOM onTHke. Jlucnepcus ceera. Ilpusma HeroToHa. 3aBHCHMOCTD
a0COJIFOTHOTO MTOKAa3aTesl MPEJIOMIIEHHSI OT YaCTOThI CBETOBOM BOJIHBL. [locTpoenue nzo0paxxeHuit
Y XOZa Jy4el Npu npeaoMieHun ceera. IIpoxoxaeHne cBeTa yepes II0CKOnapalieNbHyI0
IUTACTUHKY U npu3My. [Ipu3Ma nosHoro BHyTpeHHero oTpaxenus. JIuu3bl. Tunel TuH3.
Cobuparomue 1 paccenBaromue JuH3bl. ToHKas nuH3a. [aBHBIN Gokyc muH3bl. DOKyCcHOE
paccrosinue. OnTuueckas cuia JuH3bl. OCHOBHBIE JIyuH i coOuparomiei auH3bl. M3006paxkenue
npeaMera B coobuparomieit mun3e. Tunsl n3oopaxenuit. Dopmyna TOHKOH coOMparomeil TMH3bI.
XapakTepuCTUKH N300paxeHui B coduparonux jauH3ax. OCHOBHbIE JIyUH JJIs pacCcenBaroIen
auH3bL. M300pakeHue npenMera B paccenBarolei nn3e. @opmysa TOHKOH pacCenBarolel JTUH3BI.
XapakTepucTUKU N300paXkeHus B paccenBaronieit munze. ['paduku 3aBucumoctu f(d) u I'( d).
I'maBHbII Qokyc onTHyeckoit cucteMbl. DOKYCHOE PACCTOSHUE CUCTEMBI U3 IBYX COOMPAIOIIUX
JIMH3, U3 paccerBaroIieil u coduparomeit JTuH3bl. OnTHYecKas CHUjla CUCTEMBI OJIM3KO
PacIoI0KEHHBIX JINH3. YelnoBeueCcKui a3 Kak ontudeckas cucrema. CTpoeHue Iiasa.
Axxomopanus. Paccrosianue Haumyuniero 3peHus. JlepexkTsl 3peHust 1 UX KOppeKIusl.
Acturmatuzm. OnTuyeckre npuoopsl, yBEIMUUBAIOIIUE YToJl 3peHus. Jlyna. YriioBoe yBeanueHue.
Onrtuuecknii MEKpoCcKoT. OOBEKTHB U OKYJIsIp. ONTHYECKUN TEIECKOM-PedhpaKTop.
Jlabopamopnas paboma

4. 3mepeHnue nokaszatess IpeaoMIIeHUs CTeKIIa.

Konumponvuvie pabomut

7. OTpaxkeHue U MpesioMIIEHUE CBETa.

8. 'eomeTpuyeckas onTukKa.

BosHoBasi onTuka

Wutepdepentiust BoH. [IpuHIMIT HE3aBUCUMOCTH CBETOBBIX ITy4KOB. ClI0)KEHUE BOJIH OT
HE3aBHCHUMBIX TOUE€UHBIX UCTOUHUKOB. HTepdepenus. KorepenTHsie BonHbl. Bpems u nynna
KOT€PEHTHOCTH. Y CIIOBUSI MUHUMYMOB U MAaKCUMYMOB ITPU UHTEPHEPEHIIMH BOJIH.



['eomeTpuyeckast pa3HOCTh X0a BOJIH. UHTepdepeHIus CHHXPOHHO H3IYYalOIIUX HCTOYHUKOB.
OmnpiT FOHra. Crioco06p! oJTy4eHHs] KOT€PEHTHBIX HCTOYHUKOB. IHTEepdepeH s cBeTa B TOHKHX
wieHkax. [Ipocserinenue ontuku. Hapyimenne BoaHoBOro ¢hpoHTa B cpeae. Jdudpaxius.
Hudpakmus ceera Ha menu. [Tpunun ['oitreaca—®penens. 3ona Openens. YcnoBus
TU(GPAKITUOHHBIX MUHUMYMOB U MaKCUMyMOB. OcOOEHHOCTH TU(PPAKITIOHHON KApTHUHBI.
Hudpaxuonnas peurerka. [lepuon pemeTku. Y ciioBus IMIaBHBIX MAaKCUMYMOB U TOOOYHBIX
MUHUMYMOB. Pa3pemaroimas cnocoOHOCTh TU(PPaKIIMOHHON PEIIETKH.

Jlabopamopmvie pabomol

5. HaGmonenune natepdepeHnn u Audpaxkiuy CBETa.

6. 3mepeHue JIMHBI CBETOBOM BOJIHBI C TOMOIIbIO AU(PPAKIIMOHHON PEIIETKH.

Konumponvnasa paboma

9. BonHoBas onrtuka

KBaHnToBasi TeOpus 3J1IeKTPOMATHUTHOTO U3JIy4eHHs U BellleCTBA

TemoBoe uznydenue. AOGCOIIOTHO YepHOe Teno. YbTpaduosieroBas karactpoda. KBantonas
runote3a [Inanka. 3akoHsl TermIoBoro u3nydeHus. @oton. OcHOBHbBIE Ppu3HUECcKHe
xapakrepuctuku porona. oroaddexr. Onwirel CToneToBa. 3akoHbl poTodrddekxra. KBanToBas
teopus potodrddekra. Pabora Beixona. YpaBuenue DiiHmreiHa as GoTodddekra. 3aBUCUMOCTh
KMHETUYECKOW SHEPTUU (POTORIEKTPOHOB OT YacTOTHI cBeTa. KopmycKyssipHbIe ¥ BOJTHOBBIE
cBoiicTBa GpoToHOB. KopmycKyssipHO-BOJIHOBOH ayanu3M. JJudpakuus oTaensHbIx GOTOHOB.
I'unoresa ne bpoiinsa. Jlnuna BonHb! 1e bpoitns. CooTHoleHne HeonpeaeaeHHocTel I eizenoepra.
[Tnanerapnas moaens aroma. OnwiT Pesepdopaa. Pazmep atomuoro siapa. Teopust atoma Bojopoia.
[Tepssiit moctynat bopa. [IpaBuno kBanTOBaHUs OpOUT bopa. DHEpreTHUecKuii CriekTp atoma
BOJZIOpo/a. DHeprus nonuzamnuu. Bropoit nocrymnar bopa. Cepuu nznydenus: atoma BoJI0poa.
Bunb! uznyuenuid. Jluneiyatsiii criekTp. CeKkTpalibHbIA aHaIu3 U ero npuMeHenue. [Ipoueccsl
B3auMo/eiicTBUs aTroma ¢ (potoHoM. Jlazep. [Ipunnun neiictBus nazepa. OCHOBHbIE OCOOEHHOCTH
na3zepHOro usnydeHus. [IlpumeHenue na3epoB. DIEKTPUUECKUI pa3psi B razax.
HecamocrosTenpHbIN 1 CaMOCTOATENBHBIN pa3psabl. Buasl razoBoro paspsaa. 1'a3oBslii pa3psn B
COBPEMEHHOM TEXHUKE. DIEKTPUUECKUIN TOK B BAKyyME.

Jlabopamopnas paboma

7. HabnroneHue MTMHENYaToro v CIjIoMIHOTO CIIEKTPOB UCITyCKaHUSI.

Koumponvnas paboma

10. KBaHTOBas Teopus AIEKTPOMATHUTHOTO U3ITyUEHUS BEIIECTBA

®U3UKA BBICOKUX DHEPTUH

Du3uKa AaTOMHOIO0 A/Apa

ITporon u HelTpoH. [IpoToHHO-HENTpOHHAs MOoAENb sAapa. M3oTonbl. CHIIBHOE B3aUMOEHCTBHE
HyKJI0HOB. KoMIITOHOBCKas! iTHA BOJIHBI YacTulbl. CocTaB M pa3Mep siipa. Y iesibHas SHeprust
CBsI3U. 3aBUCUMOCTD yJIE€IbHON PHEPIUH CBSI3U HYKJIOHA B JIpe OT MaccoBOro uucia. CuHTe3 u
nenenue saep. PaanoaktuBHOCTh. BUibl paiiOaKTHBHOCTH: €CTECTBEHHAs! U UCKYCCTBEHHASI.
PaagnoaxTuBHbIN pacnian. Anbdapacnaj. DHeprus pacnaja. bera-pacnan. 'ammansnyuenue.
[Tepuox nonypacmnana. 3akoH paJuoaKTUBHOIO pacnajga. AKTUBHOCTb PaIMOAKTUBHOTO BEILIECTBA.
PannoaktuBHble cepun. MckyccTBEHHAs panoakTUBHOCTG. Jlenenue siuep ypasa. llennas peakuust
nenenus. CamonoaepxuBaroiasics peakuus aenenus saep. Kpurnueckas macca. Kputnueckuit
pa3Mep akTUBHOM 30HBIL. S nepHbIi peakTop. OCHOBHBIE 2JIEMEHTHI SAEPHOTO PEAKTOpa U X
HazHaueHue. AToMHas dekTpoctanius (ADC). MomHocTs peaktopa. SnepHas 6€301acHOCTh
ADC. Tepmosepuble peakuuy. Peakiius cuHTe3a JIETKUX siiep. TepMOosaepHbI CUHTES.
VYrpaBisieMblil TEPMOSIEPHBIN CUHTE3. S1epHOE OpyKHUe. Y CIIOBHE BO3SHUKHOBEHUS
HEYNPaBJIsieMOH LIETTHONW peaklnu JeleHus saep. ATomHas 6oM0Oa, ee MPUHIUITHAIbHAS
KOHCTpyKIus. Bomopoanas (tepmosiiepHas) 6om0a, ee MpUHIMIHATbHAS KOHCTPYKITHS.
buonoruueckoe nelicTBre pauoaKTUBHBIX U3Iy4eHUN. Bo3ielicTBruE pagoakTUBHOTO U3ITyYEHUS
Ha BemecTBo. J{03a nmornomenHoro uznydenus. Koadduiment oTHocuTensHON OHOTOTHYECKON
AKTUBHOCTH. DKBHUBAJICHTHAs [103a MOIVIOIIEHHOT0 U31y4eHMsl. BKax pa3inyHbIX HICTOYHUKOB
HMOHM3UPYIOLIETO U3JIYyYeHUS B €CTECTBEHHBIN PaIUallMOHHBIN (QOH.

Jlabopamopnas paboma

8. M3yuyeHne B3auMOJCHCTBHS YaCTHII U SACPHBIX peakuuii (mo GoTorpadusim).

DJIeMeHTapHbIe YaCTHIbI



Knaccugukanus snementapubix yactuil. epmuons! u 6030usb1. [punmun [aynmu. Pacnipenenenue
(bepMHOHOB 10 YHEPTETUYECKUM COCTOSIHUSAM. AHTUYACTULIBL. [IpUHIUT 3aps10BOTO COMPSKEHUSI.
[Ipotieccsl B3auMONpeBpaIlleHUs YaCTUL. AJPOHBI U JIENITOHBI. JlenToOHHBIN 3apsia. 3aKoH
coXpaHeHus JienToHHoro 3apsaa. Cinadoe B3anMoIelicTBHE JIEITOHOB. bera-pacnana ¢ yqactuem
npoMexyrounoro W-6o3ona. Kimaccudukarus u ctpykrypa aapoHoB. Me30HBI U OapHOHEI.
[Toarpynmel 6apronoB. CTpykTypa aaponoB. KBapkosas runore3za M. ['ennimana u Jl. Beiira.
KBapku u anTukBapku. XapakTepUCTUKA OCHOBHBIX TUIIOB KBApPKOB. 3aKOH COXPAaHEHUS
OapuoHHOTO 3apsna. Apomar. Bzaumopeiicteue kBapkoB. L[Ber kBapkoB. dyHaaMeHTaIbHbBIE
yactuubl. KBapk-nentonHas cummerpus. @yHIaMeHTalbHbIE YacTULIbI, 0Opasytolue Beenennyto.
Tpu nokonenust GpyHIaMeHTAIbHBIX YacTULL. | TIOOHBI.

Koumponvnas paboma 11. Quzuka 6bicokux suepeui.

SJEMEHTBI ACTPO®U3UKH

IBosronusa Beeaennoit

ACTpOHOMHYECKHE CTPYKTYPBI, UX cpeaHuil pazmep. [IpumepHoe uucio 38e3x B [anaktuke.
Paz6eranue ramaktuk. 3akoH Xao6sa. KpacHoe cmenieHre cieKTpaibHbIX JTHHUN. Bo3pacT
Bceenennoi. Mogens @puamana. Kputnueckas mioTHocTh BeenenHoi. boibiioid B3phIB.
OcHoBHbIe nIepuo/pl 3BoonMK Beenennoit. Kocmonornueckas moaens bonbiioro B3psiBa.
[TnankoBckas snoxa. BemectBo B panneit Beenennoit. JloMuanpoBanue n3iiydeHus. Jpa
HyksieocuHTe3a. OOpa3oBaHKe BOJOPOIHO-TEINEBOH TIa3Mbl. Jpa aToMOB. PennkToBoe
u3nydenne. OOpazoBaHHe CBEPXCKOIUICHUHN TATAKTHK, DIUTMIITHYECKUX U CIIUPATIBHBIX TAJIAKTHK.
Bo3nukHoBenue 38e31. [IpoTOH-IPOTOHHBIN IIUKII. DBOIIOLHUS 3B€3/1 PA3JIMYHON MacCBhl.
KopuuHesblii u 6einblil kapauk. KpacHblil TUraHT U cBepXTrUrauT. [lnaneTapHas TyMaHHOCTb.
HelitponHnas u cBepxHoBas 3Be3/1a. CUHTE3 TSKEIbIX XMMUYECKUX 3JIEMEHTOB. KBa3aphl.
XUMHUYECKUH cocTaB Mek3Be31HOTO BemecTBa. Obpa3oBanue ConmHewHol cructeMbl. OOpa3oBaHUe
MIPOTOCOJIHIIA U Ta30mbuIeBOro Aucka. [Inaneresumanu. [Ipotonnanersl. OOpa3oBaHKe U HBOIOLUS
MJIaHET 3€MHOM TPYNIBI U IJIAHET-TUTaHTOB. AcTepouibl U KOMEThI. JKu3Hb B COTHEYHOM CUCTEME.
Kusznb Bo Beenennoii.

OBOBIIAIOUIEE IOBTOPEHUE

JABOPATOPHBIN MPAKTUKYM

3. TemaTnueckoe njannpoBanue (0a30Bblii yPOBEHb)

10 kaacc
Ne n/n Kon-Bo
Pasgen Tema ypoka
yacoB
BBepeHue 2u.

1 BeeneHue (24.) | Yto nsyyaet guauka. 1
2

Npoes atommama. PyHaameHTanbHble B3aMMOAENCTBMS. 1

MexaHuka 34u.

3 KnHemaTuika TpaekTopus. 3aKoH OBWKEHUA. 1
4 MaTtepuanbHom Nepemeletme. 1
5 TOUKM (94.)  |"CyopocTb. 1
6 PaBHOMepHOEe NpsIMONUHENHOE ABUXKEHME. 1
7 YckopeHue 1
8 MpsAMONMHENHOE ABWXEHUE C MOCTOAHHBIM YCKOPEHUEM. 1
9 JTabopatopHas pabota Ne1 «/ccnegoBaHue CKOMbXEHUS

Wwanbbl No HAKNOHHOW nrockocTu». CBoboaHOE NageHne Ten

(§ 12). 1
10 KnHemaTuka BpallaTenbHOro ABMKEHNS. 1
11

KnHemaTuka konebaTenbHOro ABMKEHUS. 1
12 [uHamuka MpuHUMN oTHOCKTENBHOCTM Manunes. 1
13 maTepuanbHon | [1epBbiit 3akoH HbloToHa. 1
14 TOuKM (104.) Bropoit 3akoH HbloToHa. 1
15 TpeTuii 3akoH HbloToHa 1
16 paBuTaUMOHHas cuna. 3akoH BCEMUPHOTO TArOTEHWUS. 1
17 Cuna TsKecTw. 1




18 Cuna ynpyroctu. Bec Tena. 1
19 Cwuna TpeHus. JTabopaTopHas paboTta Ne2 "MamepeHune
KoadhpuumeHTa ckonbXxeHus Tena" 1
20 JlabopaTopHas pabota Ne 3 «ccnepoBaHne guHaMnNKK
ABVXEHNs Bpycka No HaKMOHHOW NIOCKOCTMY. MpumeHeHne
3aKkoHOB HblOTOHA™. 1
21
KoHTponbHasa pabota Ne 1 «KnHematuka un guHamuka
MaTepUanbHON TOYKUY. 1
22 3aKoHbI Umnynbc maTepmanbHON TOYKU. 3aKOH COXpaHeHUst
coxpaHeHus MMnynbca. 1
23 (64.) Pa6oTa cunbl. 1
24 MoTeHumanbHas sHeprus. KuHeTtndeckas aHeprus. 1
25 MoLLHOCTb 1
26 3aK0oH COXpaHeHNsi MexaHu4eckon aHepruu. JlabopatopHas
pabota Ne 4 «MccnepoBaHue 3akoHa COXpPaHEHUS SHEPTUN
npu AENCTBUN CUMbl YNPYFOCTU U CUIbI TSXKECTUY. 1
27
ABCOonTHO Heynpyroe 1 abCconiTHO yNpyroe CTONKHOBEHME. 1
28 OuHammka 3aKoHbl MEXaHUKM 1 ABWKEHME HEGECHbIX TeN. 1
29 nepvioanyeckoro | AnHammka cBoboaHbIX konebaHui 1
30 nswxkeHus (44.) | KoneGaTtenbHas cuctema nog AeWCTBUEM BHELLIHUX CUIT*,
PesoHaHc*. 1
31 KoHTponbHas pabota Ne 3. «3akoHbl COXpaHEHUsI». 1
32 Cratuka (14.) | YcrnoBue paBHOBeCUs ANt NOCTYNaTeNbHOro 1
BpaLLaTENbHOrO ABMKEHMUS. 1
33 PenstuencTcka | I1ocTynatbl cneuymanbHOW TEOPUM OTHOCUTENBHOCTW. 1
34 a1 MexaHuKka OTHOCUTENBHOCTL BPEMEHU*. 1
35 (4u.) PensaTUBMCTCKMIA 3aKOH CMOXEHUS CKOPOCTEN®. 1
36 B3anMMOCBsI3b 3HEPIUN 1 MACChI. 1
MonekynsipHas cusumka 16 u.
37 MonekynsipHasa | Macca atomoB. MonsipHas macca. 1
38 CTpyKTypa
BellecTBa (24.) | ArperaTHble COCTOSIHUS BELLECTBA. 1
39 CraTucTuyeckoe onvcaHue naeansHoro rasa.
MonekynsipHo- | PacnpepeneHve MosieKkyn naeasnbHOro rasa no CKopocTsiM®. 1
40 KNHETUYeCKasA | TemnepaTypa. 1
41 reopuna OCHOBHOE YpaBHEHWE MONEKYNSIPHO-KUHETUYECKOW TEOPUM. 1
naeanbHoro yp YNAP P
42 rasa (54.) YpaBHenue KnanevipoHa-MeHgeneesa 1
43 WN3onpoLieccsl. 1
44 BHyTpeHHsAs aHeprusa 1
45 TepMoEj‘__’MHaMMK Pa6oTa rasa npu nsonpotieccax 1
46 a (54) MepBbIit 3aKOH TEPMOANHAMUKA 1
47 JlabopaTtopHas pabdota Ne 5 «/3yyeHne npouecca
YCTaHOBIEHNSA TEMOBOrO paBHOBECUSI MeXAY ropsyen u
XOJI0QHOWN BOAOW NpU TENSI0O0OMEHEY . 1
48 Tennosble ABuraTenu. Bropoi 3aKoH TepMOANHAMUKN. 1
49 PacnpocTtpaHeHuWe BorH B ynpyroi cpeae. MNepuoanyeckue
MexaHn4eckne | gonuei. 1
50 BOIHbI. 3BYKOBbI€ BOJHbI 1
AkycTuka (44.)
51 ekt Oonnepa. 1
52 KoHTponbHasa pabota Ne3 no teme «MonekynspHas
dousnkar. 1
AnekrtpocTtaTmka 15u.
53 Cunbl AnekTpuyeckui 3apsa. KBaHToBaHue 3apsaga. 1
54 SNEKTPOMArHUTH | 3nekTpraaumsa Ten. 3akoH coxpaHeHns 3apsaa. 1
55 oro 3akoH KyrnoHa 1
56 B3aVIMOACNCTEN Hanps»k€HHOCTb 3NEeKTPOCTaTUYeCKOro nossi. 1
1 HENOOBWKHbIX =
57 3apsa08 (94.) JINHUM HanpsHkEHHOCTU 3NEKTPOCTATUYECKOro Mofs. 1
58 OneKkTpu4Yeckoe norsie B BELLECTBE. 1
59 [V3neKTpyKN B 3NEKTPOCTaTUYECKOM norie 1




60 [MpOBOAHMKM B 9NEKTPOCTAaTUHECKOM none 1
61 KoHTponbHasa patota Ne 4 «Cunbl, 3NeKTpOMarHMTHOro
B3aMMOOENCTBUS HEMOABWXKHbIX 3apsifoBY. 1
62 OHeprusi [MoTeHuWan 3NekTpocTaTU4eCcKoro nong 1
63 anekTpoMarHuTH | PasHoCTb noTeHumarnos. 1
64 oro OneKTPOEMKOCTb YeAMHEHHOTO MPOBOAHMKA M KOHAEHcATopa. 1
65 B3aNMOAENCTBI | Jpeprusi SNEKTPOCTATUMECKOTO MONIS. 1
66 A HENOABWXKHBIX | NaGopaTopHas pabota Ne 6 «QHeprus 3apskeHHOro
3apsnoB (64.) | wonpeHcaTopay. 1
67 KoHTponbHas pabota Ne5 no teme" QHeprus
3MNEeKTPOMarHNTHOrO B3aMMOAENCTBUSA HENOOBWDKHbIX
3apsgos"” 1
68 KoHTponbHas pabota 3a kypc 10 knacca. 1
11 kaace
Ne Paspen Tema ypoka Kon-so
n/n YyacoB
AnekTpoanHamuka 23 u.
1 | MNMocTosHHbIN AnekTpuyeckuin Tok. Cuna Toka 1
2 | ANEKTPUYECKU TOK | |AcToyHMK TOKA B 3EKTPUYECKON LIEenu. 1
3 (114.) 3akoH Oma ons ogHOpOAHOro NpoBoAHMKa (ydacTka uenu) (§
4). llabopaTtopHas pabota Ne 1 «VccnegoBaHue
3aBMCUMOCTM CWflbl TOKa Yepes cnuparbe famnbl
HaKanMBaHWUS OT HaNPSHKEHUsI Ha HEeny. 1
4 3aBUCUMOCTb yOenbHOro CONpPOTMBIIEHUSI TPOBOLHUKOB U
nonynpoBOAHUKOB OT TEeMMepaTypbl. 1
5 [MprMecCHbI NONyNPOBOAHNK — COCTaBHAsA YacTb 3NIEMEHTOB
CXEM. 1
6 ONEeKTPNYECKNI TOK B ANEKTPONUTaX. 1
7 CoefmnHeHMe NPOBOAHUKOB. 1
8 3akoH OMa ans 3aMKHYTOW Lienu. 1
9 NamepeHmne cunbl Toka u HanpsxeHus. NlabopaTopHas
paboTta Ne 2 «/3yyeHne 3akoHa OMa Ans NonHOW Lenny. 1
10 TennoBoe OencTBME 3NEKTPUYECKOTo Toka . 3akoH [xoynsi-
JleHua. 1
11
KoHTponbHas pabota Ne 1 «[MoCTOSIHHbIA 3NEKTpUYECKNiA
TOK». 1
12 MarHuTHoe B3anmogencteue. MarHuTHoe none
3NEeKTPUYECKOro TokKa. 1
13 MarnuTHoe none JINHUM MarHUTHOWM MHAOYKUNN. 1
(64.) —
14 [encTBne MarHUTHOrO NOAsA Ha MPOBOAHUK C TOKOM. 1
15 [elicTBME MarHWTHOrO NONSA Ha OBWKYLUNECHA 3apPsPKEHHbIE
yacTuubl*. 1
16 Baanmogencteme anekTpuyeckmx TokoB. MarHUTHbIA NOTOK. 1
17 3OHeprus MarH1THOro nosns Toka 1
18 3[C B npoBOAHMKE, ABUXKYLLEMCS B MArHUTHOM MOfe. 1
19 ONEeKTPOMarHuTHas MHAYKUUS. 1
20 SnekTpomarHeTuam | CaMONHAYKUMS. 1
21 (64.) Mcnonb3oBaHWe 3NeKTPOMarHUTHON MHOYKLMK. 1
22 MarsutoanekTpuyeckas UHAYKUUS. 1
23 JlabopatopHas pabota Ne 3 «MccnegoBaHue siBNeHus
3NEKTPOMAarHNUTHON MHAYKUUNY. 1
AneKkTpomMarHUTHOe U3ny4yeHue 22 4.
24 OnNeKTPOMarHuUTHblE BOJHbI. 1
25 ViariyueHue 1 npuém PacnpocTpaHeHne anekTpOMarHUTHbIX BOJSTH 1
26 3MEKTPOMArHUTHBIX OHeprusi, JaBneHne N UMNYIbC 3NEKTPOMArHUTHbLIX BOJIH. 1
27 | BonH pagmo- v CBY | CNeKTp aneKTpOMarH1THbIX BOMH 1
28 | gmanasoHa (54.) Paguno- n CBY-BomHbI B CpeacTBax CBs3M. 1
29 | BonHosble cBoucTBa | MpuHumn Moirexca. 1
30 | ceta (74) lMpenomneHve BorH. lNonHoe BHYTPEeHHee OTpaXKeHue.
[duncnepcusa ceeta. 1




31 WHTepdepeHLms BonH. B3anmHoe ycuneHue n ocnabneHue
BOJTH B NMPOCTPaHCTBE. 1
32 KorepeHTHbIE MCTOYHUKN CBETA. 1
33 Oundbpakums ceeTa 1
34 JlabopatopHasg pabota Ne 4 «M/3mepeHne AnvHbl CBETOBOWM
BOIMHbI C MOMOLLBI0 ANPPaKLMOHHON peLleTKny. 1
35 KoHTponbHasa pabota Ne 2 «BonHoBble CBOMCTBA CBETa» 1
36 doToapdeKT 1
37 KopnyckynspHO-BONTHOBOW gyanuam 1
38 | KeaHTOBas Teopusi BonHoBble CBONCTBA YacTul, 1
39 | SNEKTPOMArHWTHOTO | MpanetapHas mogens atoma. 1
40 | VI3NYyHeHUs 1 Teopus aToma Bogopoaa 1
BewecTBa (104.)
41 MornouieHne 1 nsny4yeHne ceeTa aTomMoB 1
42 Nasep. 1
43 OneKTpuYyeckuii paspsaa B rasax. 1
44 JlabopaTopHas pabota Ne 5 "HabniogeHue cnmnowHoro n
nHen4aToro cnekTpa 1
45 KoHTponbHas pabota Ne 3 Ha Temy KBaHTOBasi Teopusi
9MNEKTPOMarHMTHOIO U3NyyYeHus 1 BeLecTBa 1
®dPu3nkKa BbICOKMX 3Heprum 8 u.
46 CocraB aToMHOro siapa. 1
47 | ®uauka aToMHOro OHeprva CBA3N HYKMNOHOB B Aape 1
48 aapa (54.) EcTecTBeHHas pagmMoakTUBHOCTb. 3aKOH paguoakTUBHOIO
pacnaga. 1
49 ApepHas aHepreTuka. 1
50 Bronornyeckoe gencTeme pagmoakTUBHbIX N3MYYEHWA. 1
51 | BnemenTapHble Knaccudukaums aneMeHTapHbIX YacTul, 1
52 | yacTtuubl (2 4.) JlenToHbl M agpoHbl®. B3avmogencTeme KBapkoBs®. 1
AnemeHTbl acTPOU3UKK 4u.
53 CtpykTypa BceneHHown. PaclumpeHnue n aponoums
SBoRIOLMS BceneHHon*. 1
54 | Beenenuoit (4 u) 3Bes3abl, ranakTuku. 1
55 O6pasoaHue 1 3Bontoumst CoONHEYHON CUCTEMBI. 1
56 Bo3moxxHble cLeHapum aBontoumm BeceneHHom™. 1
O6o6watouwee nosTopeHne 11 .
57 KnHemaTtuka v guHaMuKa matepuanbHOM TOYKU. 1
58 | 10 knacc (64.) 3akoHbl coxpaHeHus. uHamvka nepnogmyeckoro ABUXKEHMS. 1
59 YcnoBusi paBHOBECUS ANst NOCTyNaTeNbHOro U
BpaLlaTenbHOro ABMKeHUs . PenaTuBmcTckasi MexXaHuka. 1
60 MonekynspHas cTpykTypa Bellectsa. MonekynspHo-
KMHEeTUYecKas Teopust naeansHoro rasa. 1
61 TepmoguHamuka. MexaHunyeckne BosHbl. AKYCTUKaA. 1
62 Cwvnbl aMeKTpoOMarHMTHOrO B3auMOAENCTBUS HEMOABUXHBIX
3apsi4oB. QHePrus aNeKTPOMarHMTHOro B3aMMOAENCTBUSA
HENoABWXHbIX 3apsaoB. 1
63 MOCTOSIHHBIN 3MNEKTPUYECKUIA TOK . 1
64 MarHuTHoe none. QneKTpoMarHeTu3m. 1
65 ManyyeHre n npuem anekTpomMarHUTHbLIX BOMH paguo- 1
11 knacc (54.) CBY-auana3soHa. BonHoBble CBOWCTBa CBETA. 1
66 KBaHTOBasi Teopus aNEKTPOMArHUTHOIO U3Ny4YeHUsI 1
BELLUECTBA. 1
67
Pur3nka aToMHOro agpa. dnemMeHTapHble YacTuubl . 1
68 O6006LLEHNE 3HAHWIA. 1
TemaTnyeckoe niianupoBanue (yriay0oJaeHHbI YPOBEHbD)
10 kaacce
Ne n/n Kon-Bo
Pasgen Tema ypoka
yacoB
BBegeHue 3u.
BeegeHue (34.) | YTto n3yyaet cpusuka. 1




2 dusmnyeckne mogenu. Maes atommama. 1
3 dyHOamMeHTanbHble B3aMMoaencTBus. 1
MexaHuKa 664.

4 Tpaektopus. 1
5 3aKoH OBVKEHUS. 1
6 MepemelleHre. 1
7 MyTb 1 NepemelleHue. 1
8 CKOpOCTb. 1
9 KnHemaTtuka MrHoBeHHasi CKOpPOCTb. 1
10 mMaTtepuanbHoi | OTHoCUTEeNIbHas CKOPOCTb ABWKEHUS Ter. 1
11 TOUKM (234.) PaBHOMepHOe NpsMONMHeNnHoe OBUXEHME. 1
12 Mpadmk paBHOMEPHOrO MPSMONUHENHOTO ABVKEHUS. 1
13 YcKopeHue 1
14 MpsiMOnMHeHoe ABWXEHME C NMOCTOSIHHBIM YCKOPEHWEM. 1
15 PaBHonepeMeHHoe NPsAMONMUHENHOE OBWKEHNE. 1
16 CsobofHoe nageHune Ten. 1

17 JlabopatopHasg pabota Ne1 «N3mepeHne yckopeHus

cBob0ogHOro NageHns» 1
18 "padhmnyeckoe npencraBrneHne paBHONEPEMEHHOrO

OBWXKEeHUA. 1
19 OgHoMepHOoe ABUXKEHWE B Momne TSXKEeCTU NpU Hanu4inm

Ha4anbHOW CKOPOCTW. 1
20 PelueHve 3apad. 1
21 BannucTtnyeckoe ABMKEHME. 1
22 BannucTtnyeckoe ABWKEHNE B aTMOcdeEpe. 1
23 JlabopatopHas pabota Ne 2. «M3yuyeHne aBWxKeHUs Tena,

GPOLUEHHOIO rOPU3OHTaNbHOY. 1
24 KvHemMaTunka nepuoanyeckoro ABMKEHUS. 1
25 Kone6aTtenobHoe ABWKEHNE MaTepuanbHO TOYKM. 1
26 KoHTponbHas pabota Ne1 «KnHematmka matepuanbHom

TOYKU» 1
27 MpuHUMN oTHoCKTenbHOCTU Manunes. 1
28 [nHamuka MepBblii 3aKkOH HbloTOHA. 1
29 MaTepuanbHon BTopoii 3akoH HbtoToOHA. 1
30 TOuKM (144.) TpeTuin 3aKoH HbloToHa 1
31 paBuUTaUMOHHAs cuna. 3aKOH BCEMUPHOTO TATOTEHUS. 1
32 Cuna TaxecTu. 1
33 Cwuna ynpyroctu. Bec Tena. 1
34 Cuna TpeHus. 1
35 JTabopatopHas pabota Ne3 "MamepeHune koadpduuneHTa

CKOMnbXeHuna Tena" 1
36 MpuMeHeHne 3aKoHOB HbloToHA. 1
37 JlaGopaTtopHas pabota Ne 4. "[IBmxeHne Tena no

OKPY)XKHOCTW NOJ AEUCTBUEM CUN TSXKECTU U ynpyroctu'. 1
38 KoHTponbHas pabota Ne2 [InHammnka matepuanbHOM TOYKN. 1
39 Nmnynbc matepuansHON TOYKM. 1
40 3aKoH CoxpaHeHu s MMnyrnbCea. 1
41 S;'((g::;mn PelueHune 3agay Ha npyMeHeHVe 3aKoHa CoXpaHeHUs

(124.) MMnynbca. 1

42 Pa6ota cunbl. 1
43 PelueHwve 3agay. 1
44 MoTeHuManbHas aHeprus. 1
45 MoTeHuManbHas aHeprusa Tena npu rpaBUTaLMOHHOM U

yNpyrom B3aMmMoencTeusix. 1
46 KuHeTunyeckas aHeprus. 1
47 Peluenve 3agay 1
48 MoLLHOCTb 1
49 3aKOH COXpaHeHUs1 MEXaHNYECKON SHEePTUMN. 1
50 ABGCOMIOTHO HEYNpPYroe CTONKHOBEHWE. 1
51 AGCOMIOTHO yrNpyroe CTONKHOBEHME. 1
52 PelueHve 3aaa4 Ha abCOMIOTHO YNpyruii u abComoTHO 1




Heynpyrun yaapsl.

53 AuHamuka [BvxeHne Tena B rpaBMTaUMOHHOM MNone. 1
54 nepunoamn4eckoro | JlabopatopHasn pabota Ne 5 «[lpoBepka 3akoHa coxpaHeHus
ABWXEHWS (74.) | 3Hepriv Npu AENCTBAM CUM TSHKECTU W YNPYroCcTU» 1
55 [dvHamuka cBo6OHbIX KoneGaHui 1
56 KonebatenbHas cuctema noj AeNCTBUEM BHELLHWUX CUTI. 1
57 BbIHyAEeHHbIE KonebaHus. 1
58 PesoHaHc. 1
59 KoHTponbHas pabota Ne 3. «3aKoHbI COXpaHEeHNsI». 1
60 YcnoBue paBHOBECUS ANsi NOCTYNAaTENbHOIO ABWKEHMS. 1
61 CraTtuka (44.) YcnoBue paBHOBECHS ANsi BpaLLATENbHOrO ABUXKEHUS. 1
62 LleHTp TskecTu (LEHTP Macc) cuctembl MaTepuarnbHbIX TOYEK
W TBEpZOro Tena. 1
63 KoHTponbHasa pa6ota Ne 4. «Ctatuka» 1
64 PensatvBuctcka | Moctynathl cneumanbHOW TEOPUM OTHOCUTENLHOCTM. 1
65 A MeXaHuka OTHOCKTENBHOCTb BPEMEHM 1
66 (64.) 3ameneHne BpemMeHu. 1
67 PensTuBUCTCKNIA 3aKOH CIOXEHUS CKOPOCTEN 1
68 B3anMMOCBsi3b 3HEPIMMN U MACChI. 1
69
KoHTponbHasa pabota Ne5 «PensatvBucTckas MexaHuka. 1
MonekynsipHasa ¢m3mka 49u.
70 MonekynsipHas | CTpoeHue aToma. 1
71 CTpyKTypa Macca atomoB. MonsipHasi macca. 1
72 Bew|ecTsa (44.) ArperaTHble COCTOSIHMS! BELLECTBA: TBEPAOE TENO, XKUOKOCTb. 1
73
ArperaTtHble COCTOSIHMS! BELLLeCTBa: ras, nnasma. 1
74 PacnpegeneHvie Monekyn ngeansHOro rasa B NpocTpaHcTBe. 1
75 MonekynsipHo- PacnpegeneHne monekyn ngeansHOro rasa B NpocTpaHCTBe
KMHEeTUYeckas (NPOOKEHME). 1
76 ;ZZZIJ/I'I;I‘:H oro PacnpegeneHve Monekyn ngeanbHoOro rasa no CKOpocTsiM. 1
T | rasa (14u.) Temneparypa. 1
78 OCHOBHOE ypaBHEHWE MOMNEKYNSIPHO-KUHETUYECKOW TEOPUM. 1
79 PelueHve 3agay Ha Ucnonb3oBaHWe OCHOBHOMO YpaBHEHNS
MKT wvpgeanbHoro rasa. 1
80 YpaBHenue KnanevipoHa-MeHgeneesa 1
81 YpaBHeHve KnaneripoHa—MeHngeneesa (NpogomkeHue). 1
82 N3oTepmMmnyeckuin npouecc. 1
83 JlabopatopHasg pabota Ne6 "M3yyeHne n3oTepmMmn4eckoro
npouecca B rase" 1
84 M306apHbIi npouecc. 1
85 N30x0opHbIi npoLiecc. 1
86 PelwweHuve 3agau. 1
87 KoHTponbHasa paboTta Ne 6 «MonekynspHas dpuaunkar» 1
88 BHyTpeHHsist aHeprus 1
89 TepmoguHamuk | BHYTpeHHas aHeprua (npodomkeHue). 1
90 a (10uv.) PaboTa rasa npu pacluMpeHnun n cxxaTumn. 1
91 Pa6oTa rasa npu usonpoLeccax 1
92 MepBbIii 3aKOH TEPMOANHAMUKN 1
93 lMpuMeHeHue nepBoro 3ako-Ha TepMoANHaMUKK ANs
M30MpOoLIECCOB. 1
94 AnunabatHblii mpoLiecc. 1
95 Tennosble ABUraTenu. 1
96 BTopoii 3aKOH TEPMOANHAMUKN. 1
97 KoHTponbHble pabotkl Ne7 no teme «TepmoanHammka" 1
gg SKWAKOCT 1 Nap ®a3o0BbIN Nepexoq nap — XWUOKoCTb. 1
(74.) VcnapeHue. KoHgeHcauums. 1
100 [aBreHve HacblWeHHoro napa. BnaxHoctb Bo3gyxa. 1
101 KuneHune xuakocTu. 1
102 MoBEPXHOCTHOE HaTSHKEHNE. 1




103 CmaunBaHve, KanunnsapHOCTb. 1
104 JlabopaTtopHas pabota Ne 7. «/3yyeHne KanunnsipHbix
ABMEHMIA, 0BYCMNOBMEHHbIX MOBEPXHOCTHLIM HaTAKEHNEM
XXNOKOCTUY 1
105 Kpuctannusauus 1 nnasneHvue TBepabIX Ten. 1
106 Teepaoe Teno JlabopatopHas paboTa Ne 8. «M3amepeHne yaensHon
(54.) TENI0EMKOCTM BELLECTBaY. 1
107 CTpyKTypa TBepabIx Ten. Kpuctannuyeckas pelieTka. 1
108 MexaHu4yeckme CBOWNCTBa TBepAbIX Terl. 1
109 KoHTponbHas paboTta Ne 8. «ArperaTHble COCTOSIHUS
BELLECTBaAY. 1
110 | MexaHuyeckne | PacnpocTpaHeHue BOMH B ynpyroi cpege. 1
111 BOSHbI. OTpaxeHune BOJH. 1
112 | Akyctuka (94.) Meproanyeckue BOIHbI. 1
113 PelueHve 3aga4 1
114 CTos4Me BOSHBbI. 1
115 3BYKOBbIE BOJHbI 1
116 BbicoTa 3Byka. Addpekt Jonnepa. 1
117 Tem6p, rPOMKOCTb 3BYKa. 1
118 KoHTponbHas pabota Ne9 no teme «MexaHnyeckvne BOMHbI.
AKyCTMKa». 1
AneKkTpocTtaTuka 25u.
119 | Cvnbl OnekTpuyeckuii 3apsia. KBaHToBaHWe 3apsiga. 1
120 | SMEKTPOMArHnUTH | Jnektpusaums Ten. 3aKoH coxpaHeHust 3apsga. 1
121 | ©ro 5 3akoH KynoHa 1
122 :3ilgnr/]|gnemcmm PelueHune 3agay no teme «3akoH KyrnoHa. HanpspkeHHOCTb
ABKHBIX | snekrpudeckoro nonst. MpuHUMN cynepnosuummy. 1
123 3apspos (114.) PaBHOBecHe cTaTU4EeCcKMX 3apsaoB. 1
124 Hanpspk&HHOCTb 9MEeKTPOCTaTUYECKOro nons. 1
125 JINHVMM HaNPSHKEHHOCTU 3NEKTPOCTATUYECKOro Nons. 1
126 MpUHUMN CynepnosnLmmn SNeKTPOCTaTUYECKUX NoNe. 1
127 AnekTpocTaTnyeckoe none 3apsiKeHHon cdepbl 1
3apPSHXKEHHOW NITOCKOCTMU. 1
128 MoaroToBKa K KOHTPOMNbLHON paboTe. 1
129 KoHTponbHas pabota Ne 10. «Cunbl, 3nekTpoMarHUTHOro
B3aMMOOENCTBUA HENOABWKHBLIX 3apAa0BY. 1
130 | OHeprus Pab6oTa cun anekTpocTaTMyeckoro nons. 1
131 SNEKTPOMArHUTH | MoteHuWan aneKkTPOCTaTUHYECKOro Mons 1
132 | oo . Pa3HOCTb NOTEHLMaroB. 1
133 B3alMOACNCTEM OneKTpuYeckoe nose B BELLEeCTBe. 1
A1 HEMOOBWXHbIX
134 | 3apsnos (144.) | AMNEKTPUKM B SNEKTPOCTATUHECKOM MO-N1e. 1
135 PelueHve 3a0a4 1
136 MPOBOAHMKM B 3MEKTPOCTATUYECKOM MOore. 1
137 OneKkTpPoEMKOCTb YeAMHEHHOrO NPOBOAHMKA. 1
138 ONeKTPoeMKOCTb KOHAeHcaTopa. 1
139 JTabopaTtopHas pabota Ne 9. «/M3mepeHne anekTpoeMKoCTH
KoHOeHcaTopay. 1
140 CoeMHeHNs1 KOHEeHCaTOpPOB. 1
141 JHeprusa aneKkTpocTaTNYEecKoro rors. 1
142 O6beMHasn NNOTHOCTb 3HEPTUM BMNEKTPOCTATUYECKOro Norsi. 1
143 KoHTponbHas pabota Ne11 no Teme" QHeprus
ANEKTPOMarHMTHOIO B3anUMOAENCTBUSA HEMOOBKHBIX
3apsgos” 1
JNNabopaTopHbIN NpakTUKym 20v.
144- | naGopatopHbii | V13MepeHne cpeHeil U MIHOBEHHON CkopoCTeil Tena npu
145 NpaKTUKyM NPAMONIMHENHOM PaBHOYCKOPEHHOM [BVKEHWUN. 2
146- (204.) M3mepeHmne yckopeHusa Tena npu npsiMonMHEnHOM
147 PaBHOYCKOPEHHOM ABWXEHUM. 2
148- M3amepeHune yckopeHus Tena npy AencTeumn Cun ynpyroctu u
149 TPEHUS. 2
150- N3mepeHve paBoTbl CUN TSHXXECTU, YNPYrocTy, TpeHus 2




151 CKOMMbXEHUS.
152-
153 M3mepeHure nepmnoaa konebaHum Tena Ha NpyxuHe. 2
154-
155 HaxoxgeHne ueHTpa TSKeCTU NSIOCKUX NNACTUH. 2
156-
157 M3ydeHne paBHOBeCUS Tena npu AeNCTBUM HECKOSMBbKUX CUI. 2
158-
159 M3yyeHne nsobapHoro npolecca B rase. 2
160- M3mepeHne nameHeHnss BHyTPEHHeN aHeprum Tena npu
161 COBEpLUEHNM paboThl. 2
162-
163 VamepeHune mogynsa ynpyrocty pesmHbl. 2
PesepBHoOe Bpems. [loBTOpEeHue. 74
164- | pesepsHoe
165 BpEMSI. MexaHuka 2
166- | MostopeHne
167 (74.) MonekynsapHas gusmka 2
168-
169 AnekTpoanHaMuka. 2
170 KoHTponbHasa paboTa 3a kypc 10 knacca. 1
11 kaacc
Ne Paspen Tema ypoka Kon-so
n/n YyacoB
AnekTpoguHammuka 514.
1 OnekTpunyeckmin Tok. Cuna Toka 1
2 NcToYHMK ToKa. 1
3 MICTOYHUK TOKa B 3NEKTPUYECKON LIEMMW. 1
4 3akoH Oma ans ogHOpoAHOro NpoBoAgHMKa (y4acTka uenu) 1
5 ConpoTtuBneHne nNpoBOAHMKA. 1
6 3aBMCMMOCTb YAENBHOrO CONPOTUBMNEHMS MPOBOLHWKOB U
MOCTOSHHbIN nonynpoBOAHMKOB OT TeMnepartypbl. 1
7 _| anextpuueckuit Tok | CBEPXNPOBOAMMOCTb. 1
8 (194.) CoefmHeHne NpOBOAHMKOB. 1
9 Pac4yeT conpoTuBneHns aneKkTpuyecknx uenew. 1
10 JTabopatopHas pabota Ne 1 «/ccnegoBaHue cMeLLaHHOro
COeINHEHUS NPOBOAHUKOBY. 1
11 KoHTponbHas pabota Ne 1 «3akoH Oma ans y4acTka uenmy. 1
12 3akoH Oma ansa 3aMKHYTOW Lienu. 1
13 JlabopatopHas pabota Ne 2 «M3yyeHune 3akoHa Oma angd
NOJSTHOM Lienuy. 1
14 3akoH Oma ans 3aMmkHyTOW Lenn. PacyeT cunbl Toka 1
HaNpPsHKEHUS B 3NEKTPUYECKUX Liensx. 1
15 N3mepeHne cunbl TOKa U HanpshkeHus. 1
16 TennoBoe gencTBue anNeKkTpnyeckoro Toka . 3akoH [xoyns-
JleHua. 1
17 Mepenaya aNeKTPOIHEPrMn OT MCTOYHKKA K NoTpebuTento. 1
18 OnekTpuyecknin TOK B pacTBOpax 1 pacnnaBax
3NEKTPOSINTOB. 1
19 KoHTponbHas pabota Ne 2 «3akoH Oma Ansa 3amMKHyTOM
uenm». 1
20 MarHutHoe B3anmogencTene. MarHuTHoe none
MarnuTHoe none 3NEKTPUYECKOro TOKa. 1
21 | (134) JIMHUM MarHUTHOM MHAYKLMM. 1
22 [eVicTBME MarHUTHOIO MO Ha MPOBOAHMK C TOKOM. 1
23 Pamka ¢ TOkKOM B 04HOPOAHOM MarHMTHOM none. 1
24 [deicTBMe MarHUMTHOro Mons Ha ABWXYLUMECH 3apsKeHHble
yacTmua 1
25 Macc-cnekrporpad 1 LMKNOTPOH. 1
26 [MpocTpaHCTBEHHbIE TPAEKTOPUMN 3apsKEHHbIX YacTuL, B
MarHMTHOM More. 1




27 BsavmoaencTeme aneKTpUYecKkMx TOKOB. 1
28 MarHuTHbIA NOTOK. 1
29 JHeprmsa MarHUTHOro Nons Toka 1
30 MarHuTHOE nore B BeLlecTBe. 1
31 deppomarHeTvam. 1
32 KoHtponbHasa pabota Ne 3 «MarHuTHoe none. 1
33 3AC B NPOBOAHMKE, ABUXKYLLIEMCA B MarHMTHOM More. 1
34 | OnekTpomarHeTUam | nekTpoMarHUTHas HOYKUUS. 1
35 | (9v) Cnocobbl nonyyYyeHnss MHAYKLUMOHHOTO TOKa. 1
36 TOKM 3aMblKaHUSA 1 pasMblKaHKS. 1
37 JlabopatopHas pabota Ne 3 «M3yyeHne sBneHns

SNEKTPOMArHMTHON MHAYKLMMNY. 1
38 Ncnonb3oBaHne aneKTpOMarHUTHOW UHOYKLIMMA. 1
39 eHepupoBaHME NEPEMEHHOIO 3MEKTPUYECKOro TOKa. 1
40 MNepenaya aNeKTPOSHEPruM Ha paccTosiHue. 1
41 KoHTponbHas pabota Ne 4 «QnekTpomarHUTHas UHOYKUUSI». 1
42 BekTopHble auarpammbl ANs ONMcaHns NepemMeHHbIX TOKOB U1

HaNPs>KEHWN. 1
43 Pe3uncTop B Lienu NnepemMeHHoro Toka. 1
44 | Llenv nepeMeHHOro | KoHpeHcaTop B Lieny nepeMeHHOro TokKa. 1
45 | Toka (104) KaTylka MHAYKTMBHOCTY B LIeNy NepeMEeHHOro ToKa. 1
46 CsobogHble rapMOHMYECKME aneKTpOMarHUTHble KonebaHus

B konebaTenbHOM KOHTYpE. 1
47 Koneb6aTtenbHblt KOHTYP B LLENW NEPEMEHHOro ToKa. 1
48 MprMeCHbI NoNynPoOBOAHUK — COCTaBHAas YacTb 3MEMEHTOB

CXEM. 1
49 MonynpoBOAHMKOBLIN AMOA. 1
50 TpaH3ncTop. 1
51 KoHTponbHas pabota Ne 5 «MepeMeHHbIN TOK». 1

OneKkTpoMarHMTHoOE usnyyeHue 43u.
52 N3nyyeHve n OneKTpOMarHMTHbIE BOJIHbI. 1
53 | Npuém PacnpocTpaHeHue 3neKTpoOMarHUTHbLIX BOMH 1
54 | SMEKTPOMArHUTHLIX | 5 enrg, nepeHocMAast SMEKTPOMATHUTHBIMM BOMHAMM. 1
55 | BonH paavio- v [laBneHne n MMnynbc 3NeKTPOMAarHUTHbLIX BOMH. 1
CBY gnanasoHa

56 (74.) CneKTp aneKTPOMarHUTHbIX BOMH 1
57 Pagwno- n CBY-BonHbI B cpeacteax CBA3W.

PagvnoTenedoHHas cBA3b, pagnoseLlaHue. 1
58

KoHTponbHasa pabota Ne 6 «3nyyeHne n npuem

3NEKTPOMarHuTHbIX BONH pagmou CBY-gnanasoHay. 1
59 MpuHumn MNovreHca. OTpaxeHne BOSH. 1
60 MpenomreHne BOSH. 1
61 JlabopatopHas pabota Ne 4 «M3amepeHne nokasaTens

npenoMneHust cTekna. 1
62 gﬁ::::gn()r ;f)CKaﬂ Ivcnepcus ceera. 1
63 MocTpoeHne n3obpaxkeHuii U xoda nydyei npu npenomeHun

cBeTa. 1
64 KoHTponbHas pabota Ne 7 «OTpaxeHue 1 npenomneHme

cBeTar. 1
65 JINH3bI. 1
66 CobupatoLpe NuH3bI. 1
67 N306pakeHre NnpegmeTa B cobupatoLlen nnHse. 1
68 dopmMyrna TOHKON COBMPaloLLEN MUH3bI. 1
69 PacceuBaioLime fnH3bI. 1
70 N3o6paxeHne npeamMeTa B paccensaroLlein NuH3e. 1
71 ®OKYCHOE PacCTOsHME M ONTUYECKasa CUMa CUCTEMbI U3 ABYX

JINH3. 1
72 YenoBe4eckuit rnas kak ontmyeckas cuctema. 1
73 OnTuyeckre Npubopsl, yBenuyMBaloLLmne yron 3peHus. 1
74 PeweHuve 3agau. 1




75 KoHTponbHasa pabota Ne 8 «["eomeTpuyeckasa ontuka. 1
76 NHTepdepeHL st BOIH. 1
77 BsaumHoe ycuneHmne n ocrniabneHne BOMH B MPOCTPAHCTBE. 1
78 B8°”H°Baﬂ onTuka NHTepdepeHuus ceeTa. 2
79 (84) Judpakums ceeTa 1
80 JTabopatopHas pabota Ne 5 «HabniogeHue nHtepdepeHLnn

1 gndpakumm ceeTtar 1
81 OunbpakumMoHHas pelueTka. 1
82 JlabopatopHas paboTta Ne 6 «M3mepeHne AnvHblI CBETOBOM

BOIMHbI C MOMOLLBI0 ANPPaAKLNOHHON peLleTKMy. 1
83 KoHTponbHas pabota Ne 9 «BornHosas ontukay. 1
84 | Keantoas Teopusi | T€MMOBOE n3nyueHve. 1
85 | anextpomartutHoro | PoToadhdekT 1
86 | nsnyyeHus u KopnyckynspHo-BOSIHOBOW Ayanusm 1
87 | Bewectsa (114.) BonHoBble CBOWCTBA YacTuL 1
88 CTpoeHue atoma. 1
89 Teopusi aToma Bogopoaa 1
90 lMornoLieHne 1 U3ny4eHme cBeTa aToMoB 1
91 JlabopatopHas paboTta Ne7 "HabntogeHne CnioLHoro 1

NMHEeNYaToro crnekTpa 1
92 Nasep. 1
93 OnekTpuYeckuin paspsag B rasax. 1
94 KoHTponbHas pabota Ne10 Ha Temy KBaHTOBas Teopus

9NEeKTPOMarHMTHOIO 13fny4YeHus 1 BellecTsa 1

®dPu3mnKa BbICOKMX aHeprum 16u.

95 CocTae aTOMHOro sapa. 1
96 JHeprusa cesi3av HYKMOHOB B fpe 1
97 | Pu3nka aTOMHOro EctecTBeHHasa pagnMoakTUBHOCTb. 1
98 | sapa (104) 3aKoH paMoaKTMBHOro pacnaga. 1
99 MckyccTBeHHas paaroaKkTMBHOCTb. 1
100 Wcnonb3oBaHue aHeprum geneHus agep. AgepHas

3HepreTuka. 1
101 TepMosiAepHbI CUHTES. 1
102 sflnepHoe opyxue. 1
103 JlabopaTtopHas pabota Ne 8 «/3yyeHne B3ammogencTaems

YacTuL U 94epHbIX peakunin (no dpotorpadmsim)y. 1
104 Buonornyeckoe AevicTBUE PaanoaKkTUBHBIX U3MYYEHW. 1
105 | OnemeHTapHble Knaccudukaums aneMeHTapHbIX YacTul, 1
106 | 4actuubl (64.) JlenToHb! KaK hyHAaMeHTasbHble YacTULbI. 1
107 Knaccudmkauus v cTpykTypa agpoHOB. 1
108 BsaumogencTane KBapkoB 1
109 dyHOaMeHTanbHbIe YacTULb. 1
110 KoHTponbHas pabota Ne 11 «Pusmka BbICOKUMX IHEPTUNY. 1

AnemMeHTbl acTpodnsnkm 8u.
111 CTpykTypa BceneHHol, ee paclupeHune. 3akoH Xab6na. 1
112 | Osontoums Kocmonorunyeckas moaens paHHen BceneHHon. Opa
BceneHHoii (84.) N3NYYEHUsI. 1
113 HykneocuHTes B paHHei BceneHHoM. 1
114 O6pasoBaHne acCTPOHOMUYECKUX CTPYKTYP. 1
115 OBonouus 3se3g. 1
116 O6pasoBaHue 1 asontoumsa ConHevYHON CUCTEMBI. 1
117 OpraHunyeckas xu13Hb BO BceneHHoi. 1
118 MosTopeHne 1 o6obLieHue. 1
O6o6warouiee noBTopeHne 29y.
119 OBo6LatoLLee ®u3vKa B No3HaAHUM BeLLLECTBA, Nons, NPOCTPaHCTBa U
NnoBTOpEHue BPEMERM. - 1

120 KuHemaTnka paBHOMEPHOrO ABMKEHUsI MaTepuanbHON TOUKN. 1
121 KnHemaTnka neproamyeckoro ABMKeHUs maTepuansHom

TOYKMU. 1
122 OuHaMuka maTepuanbHON TOYKK. 1
123 3aKoHbl COXpaHeHus. 1




124 OunHamunka nepnoan4eckoro ABMXKEHS. 1
125 Cratuka. 1
126 PensiTMBMCTCKas MexaHuKa. 1
127 MoneKkynsipHas CTPYKTypa BelllecTsa. 1
128 MonekynsapHO-KMHeTu4eckas Teopusi MaeanbHOro rasa. 1
129 TepmoamMHaMmuka. 1
130 XuakocTb 1 nap. 1
131 Teepaoe Teno. 1
132 MexaHuyeckme BomnHbl. AKYCTUKA. 1
133 Cwvnbl aneKTpoMarHMTHOrO B3auMOogeNCTBUSA HEMOABUXKHbIX
3apagoB. 1
134 OHeprnsi aNeKTpPoMarHMTHOro B3anmogencTeunst
HenoABWXHbIX 3apsa0B. 1
135 3akoH Oma. 1
136 Tennosoe AelicTBME TOKa. 1
137 Cuvnbl B MarHUTHOM rore. 1
138 OHeprua MarHMTHOro Mnorsi. 1
139 QnekTpoMarHeTmsm. 1
140 Llenn nepemeHHoro Toka. 1
141 M3nyyeHune n npuem anekTpoMarHUTHbLIX BOMH pagno- 1
CBY-guanasoHa. 1
142 OTpaxeHue v npesioMneHne ceeTa. 1
143 OnTuyeckre NpuGopsi. 1
144 BonHoBas onTuka. 1
145 KBaHTOBas Teopums aneKTPOMarHUTHOrO U3Ny4YeHUs 1
BellecTBa. 1
146 ®usnka aToMHOro Aapa. 1
147 OnemeHTapHble YacTuLbI. 1
NaGopaTopHbI NpakTukym 204.
148-
149 PaclumpeHue npegenos naMepeHnsa amnepmMmeTpa. 2
150-
151 PaclumpeHue npegenos naMepeHns BofibTMeTpa. 2
152-
153 OnpegeneHne anekTpPoXMMMUYeCcKoro SKBMBaneHTa Megu. 2
154-
155 VMccnenoBaHne anekTpuyecknx CBOMCTB NOMYNpPOBOAHUKOB. 2
156- | NaGopaTopHblii WccnepoBaHve anekTpoMarHUTHbIX konebaHui B KOHType ¢
157 | npaktukym nomMoLlblo ocuunnorpada. 2
158-
159 M3mepeHne MHOYKTUBHOIO CONPOTUBIIEHNS KaTyLLKK. 2
160-
161 M3mepeHne eMKOCTHOro CONpoTUBNEHNS KOHOQeHcaTopa. 2
162- M3yyeHne pesoHaHca B nocnegosaternibHom R—L—C-
163 KOHTYpe. 2
164-
165 M3mepeHne hoKYyCHOro pacCTosiHUSA paccenBaroLen JIVH3bI. 2
166-
167 Ha6niogeHve gudppakumm PpeHens. 2
168-
170 0606LeHne NONy4YeHHbIX 3HaHUW 34.
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