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IInanupyemMble pe3yJibTaThbl 0CBOEHHS Y4eOHOIr0 MpeaMeTa

OcBoenne yuyeOHOro mpeamera "®dusmka" Ha ypOBHE CpelHEro oO0Imero obpazoBaHUs
(YyriayOneHHBI YpOBEHb) JIOJDKHO OOECIEYUTh JIOCTHMIKEHHE CJEIYIOIUX JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIn4HOCTHBIE PE3yJbTaThl OCBOCHMs y4deOHOro mpenmera "dwuszmka" AOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, IO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacuIpeHre KU3HEHHOTO OIbITa U ONbITA JAESITENIbHOCTH B IMPOIECCEe pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHHUSA:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKONM TMO3UIMH  OOy4aromerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJAULMOHHBIX OOILICUYETOBEUECKUX TI'YMAaHUCTHUYECKMX U JEMOKpPAaTUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpEcax Ipa)KAAaHCKOro OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJECICTBOBaTh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUM C HX
(GYHKUIMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) MaTpUOTHYECKOTO BOCITUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSM POCCHHCKUX
YUEHBIX B 007acTH (PU3UKU U TEXHUKE;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAlMI0 M MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 5CTEeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYIIETO
¢u3nveckoil Hayke;

5) TpyIOBOTO BOCIIUTAHUS:

UHTEpPEC K pa3nuyHbiM cdepam MpodeccHoHATbHON AESTeNbHOCTH, B TOM 4YHUCIE

CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei



npodeccu M peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CITOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpa30BaHHIO B 00jacTu (U3WKHU Ha
MPOTSYKEHUU BCEU KU3HU;

6) 3KOJOTHYECKOTO BOCIIUTAHHS:

C(OPMHPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYphI, OCO3HAaHHE TJIO0AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIJAHUPOBAHUE U OCYILECTBICHUE [EHUCTBUM B OKpPYXKAlOLIEH Cpele Ha OCHOBE 3HAHUS
1eNIel YCTOHYHMBOTO Pa3BUTHS YEIOBEYCCTBA,

Pacmmipenne ombiTa JIGATEIBHOCTH  SKOJIOTUYECKOH HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN 110 (pru3mKe;

7) LIEHHOCTH HAyYHOTO MTO3HAHMUSL:

C(OPMHPOBAHHOCTL ~ MHPOBO33PEHHsSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HaHHE LIEHHOCTU HAyYHOH JESTEIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUYCHUST (PU3UKH
OCYIIECTBIISATH MPOCKTHYIO U UCCIICA0BATEIBCKYIO JICITEIbHOCTh MHINBHIYAILHO U B TPYIIIIC.

B mporecce m0oCTHXKEHUST TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS TIPOTPaMMBI 110 (PU3UKE TSI
YPOBHSI CPEIHEr0 00IIero oOpa3oBaHUsl y OOYYAIONIMXCS COBEPIICHCTBYETCS AMOIMOHAIbHBIN
UHTEJJICKT, MPEIIoIaralonmi copMIUpOBaHHOCTS:

CaMOCO3HaHUS, BKIIIOYAIONIETO CIIOCOOHOCTh TTOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHOW 3MOIMOHAILHOU C(ephl, OBITh YBEPEHHBIM B ce0¢;

CaMOperyJIMPOBaHUS, BKITIOYAFOIIIETO CaMOKOHTPOJIb, yYMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHUE, CIOCOOHOCTh aJaNTHPOBATBHCA K SMOIMOHAIBHBIM
U3MEHCHHSIM U MPOSIBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMW, BKIIOYAMOIIEH CTpPEMJICHHE K JOCTH)KCHHUIO IEIH U YCIeXy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHUE JICHCTBOBATh, HCXOJISl U3 CBOMX BO3MOYKHOCTEH;

IMIIATHH, BKJIIOYAMONICH CIIOCOOHOCTh MOHMMATh SMOIIMOHATBHOE COCTOSHHE JIPYIHX,
YYUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIICHHS, ClIOCOOHOCTh K COYYBCTBHUIO M COIIEPEKUBAHHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOYAOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JAPYTHMH
JIFOIbMU, 3a00THTHCS, IPOSBIISATh HHTEPEC U Pa3peliaTh KOHMIUKTHI.

MeranpenmMeTHbie pe3yibTaThl OCBOCHHUS MPOrPaMMbl CPEIHEr0 OOMIero 0Opa3oBaHMUsI
JIOJDKHBI OTPaXKaTh:

OgJajicHUe YHUBEPCATbHBIMH MTO3HABATEIbHBIMU JICHCTBUSMU:

1) 6a30BbIC JTIOTHYECKUE JCHCTBHS;

CaMOCTOSTENILHO (POPMYJTHPOBAaTh M AaKTyaJH3HpPOBaTh MPOOJEMy, paccMaTpHBaTh e

BCECTOPOHHE;



OTIpEeCIIATh LENU AesITeIbHOCTH, 3aJ]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBIISATH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B paCCMaTPUBAEMBIX (PU3HUECKUX SBICHUSX;
pa3pabarbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YUETOM aHaJIH3a UMEIOMIUXCS MaTePHATbHBIX

U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OICHHBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLIGHUBATh PUCKH MOCIIEICTBUI NeSTEIHHOCTH;

KOOPJAMHUPOBATh M BBHINOJHATHE PAabOTy B YCIOBUSIX pEabHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

BJIAJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBHIMH IMOHATUAMU W METOAAMHU (U3NYECKON
HaYyKH;

BIIa/IETh HABBIKAMU Y4YEOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM AEATeIbHOCTH B 00JacTh
¢$u3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIICHHS 33134
($U3NIECKOro conepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

OCYIIECTBISTh Pa3jMyYHble BUABI JEATEIBHOCTH MO TMOJIYYCHHIO HOBOIO 3HAHUS, €ro
MHTEPIIPETAlNU, TPe0OpPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYyallUsiX, B TOM
YHCIIe TP CO3/IaHUH YI€OHBIX TPOEKTOB B 00JIACTH (PHU3HKH;

BBISIBIIATE  [IPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyalM3HpPOBAaTh 3a/ady, BBIIBUTATh
TUIOTE3Y €€ pelIeHMs, HAaXOAUTh AapryMEHTHhl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJaBaTh [apaMeTpbl U KPUTEPUU PELICHUS;

aHAJM3UPOBAThH MMOJIYYCHHBIE B XOJI€ PEHICHHUS 3aaull pe3yJIbTaThl, KPUTHUECKH OLEHUBATH
UX JOCTOBEPHOCTb, IPOTHO3HPOBATH N3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 33]]aul B 00pa30BaTeIbHON JIESITEIbHOCTH, B TOM
qucie IPU U3y4eHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLIEHHBATH IPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTH 3HAHUS 0 (U3UKE B MPAKTHUECKYIO 00IaCTh KU3HEACATEIILHOCTH;

YMETh HHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBbIE UJIEH, MPEAaraTh OpUrHHAIbHbIE TOIXO/bl M PEILICHHS;

CTaBHUTH MPOOJIEMBI U 33]1a9H, OMTyCKAIOIINE aJTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHbOpMmaIuei:

BJIaJIeTh HaBbIKAMM MOJYYEHHUs MHPOpPMALUU (PU3UUECKOTO COJEpKaHHUsS U3 UCTOUYHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOMCK, aHajiu3, CHCTEMAaTU3aLUI0 U
MHTEPIPETANNI0 HHPOPMALIUU PA3TIMYHBIX BHIOB U (OPM MPEIICTABICHIS,

OLIEHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;



WCIIONBh30BaTh CpeACTBA HWH(POPMAIMOHHBIX W KOMMYHHMKAITMOHHBIX TEXHOJIOTHH B
pPEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a/lad C COOIIOJEHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcoCOepeKeHHMsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30T1aCHOCTH;

CO371aBaTh TEKCThl (PU3WYECKOrO COJEpKaHUS B pPa3IU4YHBIX QopMarax ¢ Y4ETOM
Ha3HaYeHWs WHGOpPMAlMM © IEJICBOM AayAWTOPHH, BBIOUpAas ONTUMAIBHYIO (OpMYy
MIPEACTABJICHUS U BU3YaTU3AIIUH.

OBJlajieHue YHUBEPCATIbHBIMU KOMMYHUKATUBHBIMU JICCTBUSIMU:

1) obuienwue:

OCYIIECTBIISTH OOIICHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOU EATEIHHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMH U CMATYATh KOH(QIHKTHL;

pPa3BEpHYTO M JIOTMYHO M3Jararb CBOKO TOYKY 3pPEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

2) cOBMECTHAs €S TEIIbHOCTD:

MMOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHJHOW M WHIUBHAYAJIbHOW pabOTHI;
BbIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX JEWUCTBUH C Y4YeTOM OOIIMX HHTEPECOB, U
BO3MOXKHOCTEH Ka)KJOro 4YjeHa KOJIJICKTHBA;

MPUHUMATH 11K COBMECTHOM JEATEIbHOCTH, OpPraHW30BBIBATH W KOOPIAMHUPOBATH
JEUCTBUSI TIO €€ JIOCTHKEHHUIO: COCTABJISITH IUJIAH JIEUCTBHH, PacHpelessiTh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHON paboThI;

OILICHUBATh KaueCTBO CBOETO BKJAJa M KaXKAOTO yYaCTHHUKA KOMaHJBI B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OIICHUBATh WJEU C TO3WUIMHA HOBH3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYUIECTBJISATh TO3UTHUBHOE CTPATETUYECKOE IMIOBEJIECHHWE B PA3jINMYHBIX CUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIUATHBHBIM.

OBnazieHue YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMHU:

1) camoopranuzanus:

CaMOCTOSITENTFHO OCYIIECTBIIATH TO3HABATENBHYIO NEATENBHOCTh B 00MAacTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTaBJIATh IJIaH PEIICHUS] PACUETHBIX W KA4YeCTBEHHBIX 3aj/ay, TUTaH
BBITIOJTHEHUS] TMPAKTUYECKOW paboThl C Y4eTOM HUMEIONIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JaBaTh OIIEHKY HOBBIM CHUTYaIIHSIM;

pacivpsaTh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;



JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSABICHUIO SPYAULIUU B 00JaCTU (PU3UKH, TIOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIH YPOBEHb;

2) CaMOKOHTPOJIb!

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETM;

BJIaJIeTh HaBbIKAMM 103HABAaTEIbHON pe(IeKCHN KaK OCO3HAHUS COBEPLIAEMBIX AEHCTBHIM
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BATh MPUEMBI pe(ICKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELLIEHUS 10 UX CHU)KEHUIO;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX IIPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

3) npunsTHE Ce0s U IPYTUX:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U APIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPaABO JPYTUX Ha OIMIUOKY.

[IpenmMeTHbIEe pe3yabTaThl OCBOEHMSI ITporpaMMel 1o ¢u3uke. B nporecce nzyuenus kypca
¢u3uku yrmy6nenHoro ypoBHs B 10 kinacce 00y4aromuiicst HAyIUTCS:

NOHUMAaTb pPOJNb (U3UKH B SKOHOMHUYECKOH, TEXHOJOTMYECKOM, 3KOJIOIMYECKOH,
COLMAIBHOM M OSTHYECKOW cdepax AeqTelNbHOCTH YeNIOBeKa, pojb U MecTo (U3MKU B
COBPEMEHHOM HAy4YHOM KAapTHUHE MHUpa, 3HAYEHUE OMNMUCATENIbHOW, CHCTEMATU3HPYIOIIECH,
OOBSCHUTENIBHO W  TNPOTHOCTUYECKOW (QYHKIUN  (u3MUecKod Teopuu - MEXAHUKH,
MOJIEKYJISIpHOM (U3UKH M TEPMOJUMHAMUKH, PpOJb (U3MUECKOW Teopun B (HOPMUPOBAHUU
npecTaBiIeHnuit 0 (PU3NYECKO KapTHHE MUDA;

pasnuyarh yCIOBHUS MPUMEHHUMOCTH MOAeNel (U3NYECKUX Teld M IMPOLIECCOB (SBICHMI):
MHEepLMaJgbHas CUCTEMa OTCYeTa, aOCOJIOTHO TBEPJAOE TeNo, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JIBWXKEHHME, CBOOOJHOE TMaJeHHe, aOCOMIOTHO yrpyras aedopmarus,
abCOJIIOTHO yNpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENM Tras3a, XHUJIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOTO) Teja, WAealbHBIH ra3, TOYEUHBIN 3apsiji, OJHOPOIHOE
AIIEKTPUYECKOE T0JIE;

pa3nuyarh ycioBus (IpaHHIbI, 001aCTH) MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, TOHUMATh
BCeoOIMit xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX
3aKOHOB;

AHAJIIU3UPOBATh U OOBACHATh MEXaHHYECKHE IponeCChbl U ABJICHHA, UCIIOJIb3Ysd OCHOBHBIC



MOJIO)KEHUS W 3aKOHbl MEXaHUKU (OTHOCUTENbHOCTh MEXaHHMYECKOTro IABMKEHHS, (PopMyIbl
KMHEMATUKH PABHOYCKOPEHHOTO JBIKCHHs, TNpeoOpazoBaHust [amwies 11 CKOpPOCTH U
nepeMenieHus, 3akoHbl HbroTOHa, NMpUHIMI OTHOCUTENbHOCTH ['anmumies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBI COXPAaHEHUS UMIYJIbCa U MEXAaHUYECKOW SHEPruu, CBSI3b pabOThI CHUJIBI C
M3MEHEHHEM MEXaHWYEeCKOW »HHEpPruM, YCIOBUS PpABHOBECHS TBEPAOrOo Tela), MPU 3TOM
UCIIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHUS NPUMEHUMOCTU
¢u3nUecKux 3aKOHOB: MpeoOpa3oBaHuii [ ammnes, BTOpPOro M TpeThero 3akoHOB HproTOHA,
3aKOHOB COXPaHEHUS UMITYJIbCA U MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBaTh M OOBSCHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, HCIOJB3YsS OCHOBHBIE
MOJIOKECHHUS MOJICKYISIPHO-KMHETHYECKOM TEOPHMM U 3aKOHBI MOJICKYJSIpHOM (usuku u
TEPMOJAMHAMUKU (CBSI3b JABJIEHUS HACAIBHOIO Ta3a CO CPEAHEH KHUHETHYECKOW »Hepruei
TEIJIOBOTO JBUYKEHUS M KOHLEHTpalMed €ero MOJEKYJd, CBs3b TeMIIepaTypbl BELIECTBA CO
CpeHEe KUHETMYECKOM SHEpPrueil TeIoBOro JBH)KEHHMS €ro 4YacTHll, CBs3b JaBJICHUS
WJICaJIbHOTO Ta3a C KOHIIEHTpAUHUEW MOJIEKYJ M €ro TeMIIeparypoil, ypaBHeHHEe MeHeneeBa-
Knaneiipona, mnepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHUS SHEPrUUM B TEIUIOBBIX
mpolreccax), MpH STOM HCIHOIb30BaTh MAaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
YCIIOBHSI IPUMEHUMOCTH ypaBHeHUsI MenneneeBa-Knaneiipona;

AHATM3UPOBATh U OOBSACHITH SJICKTPUIECKUE SBICHUS, HCIIONIB3YsI OCHOBHBIC MOJIOKEHHS 1
3aKOHBl 3JIEKTPOJUHAMHMKU (3aKOH COXpPAHEHMsI 3JEKTPUUYECKOTo 3apsja, 3akoH KysoHa,
MOTEHIUATBHOCTD 3JEKTPOCTATUYECKOTrO MOJISI, IPUHIUI CYNEPIO3ULUHN IEKTPUUECKUX TOJIEH,
IIpU 3TOM yKa3bIBas yCIOBHS MPUMEHUMOCTH 3akoHa KyiloHa, a Takke MpakTHUUYECKH Ba)KHbIE
COOTHOLIEHUS: 3aKOHbI OMa i ydacTKa LEeNU U JUIsl 3aMKHYTOW 3JIEKTPUUYECKOH IenH, 3aKOH
Hxoyns-Jlenia, npaBuna Kupxroda, 3akonsr apajest AJis 371€KTPOIIn3a);

OMKCHIBATh (PU3UYECKUE TMPOILIECCHl W SBJICHHS, WCIONb3YysS BEIUYMHBI: TEepEeMEIIeHUe,
CKOPOCTb, YCKOPDEHME, HMIIYJbC TE€la M CHCTEMBI T€J, CHJIA, MOMEHT CHUJbI, JABIICHUE,
NOTEHLIMaJbHAsl DHEPIus, KUHETUYEeCKas HHEprusi, MeXaHuWuyeckas »HHeprusi, paboTa CHIIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, CUJIa TSDKECTH, CUjla YIPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb,
SHEprus B3auMoJieiicTBUA Tena ¢ 3emiiell BOMM3M €€ TOBEPXHOCTH, HHEprus yIpyrom
nedopManuu MPYKUHBI, KOJIMYECTBO TEIJIOTHI, abCONIOTHas TemrmepaTypa Tena, paboTa B
TEPMOJMHAMHKE, BHYTPEHHSS 3HEPrusl MIealbHOTO OJHOATOMHOIO rasa, paboTa HJealbHOro
ra3a, OTHOCUTENbHAs BJIAXKHOCTb BO31yXa, KOA(Q(UIMEHT IOJIE3HOTO JIEHUCTBUS HI€aTIbHOTO
TEIUIOBOTO  JABUTATENsl; DJIEKTPUYECKOE TI0JI€, HANPSHKEHHOCTh JJIEKTPUYECKOrO  IOJI,
HaIpPSKEHHOCTh MOJIsi TOUEUHOTO 3apsija WIHM 3apsDKEHHOTO 11apa B BaKyyMe€ U B JTUAJIEKTPHUKE,
MOTEHIMAN 3JEKTPOCTATHYECKOTO IO, Pa3HOCTh MOTEHIUAIOB, MIEKTPOABIKYILAs CHJIA, CHIIA

TOKA, HAIPsSXKCHUC, MOMIHOCTHL TOKaA, JJICKTPHUYECKad CEMKOCTb IIJIOCKOrO KOHIACHCATOpa,



CONMPOTHBIICHUE Yy4YacTKa IEMH C IOCJICIOBAaTeIbHBIM UM  IMapaJICIbHBIM ~ COCIMHECHUEM
PE3UCTOPOB, SHEPTHS DIIEKTPUIECKOTO OIS KOHACHCATOPA;

OOBSICHSITE OCOOCHHOCTH TPOTEKaHUs (U3NYCCKUX SIBICHUI: MEXaHUYECKOE JIBIIKCHUE,
TEIUIOBOE JBMIKCHHME YAaCTHI[ BEIICCTBA, TEIUIOBOC pAaBHOBECHE, OPOYHOBCKOC JBHIKCHHE,
mabdy3us, UcHapeHue, KUINCHUE W KOHJEHCAIMS, IUIABJICHHE W  KPUCTAJUTU3aLus,
HAIPABIEHHOCTh TEIJIONEPEIau, JJIEKTPU3alUs Tel, SKBUIOTCHIUATHHOCTh IMOBEPXHOCTH
3apsHKEHHOTO MTPOBOTHUKA;

MPOBOJMTHh HCCJICIOBAHUE 3aBUCHMOCTH OJHOM (DU3MYCCKON BEIMYMHBI OT JPYrod ¢
HCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHM, IMPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3yNbTaThl TOMYYEHHOW 3aBUCHMOCTH (PH3UYECKHX BEIWYUH B BHUIE TPAPUKOB C y4ETOM
a0COTFOTHBIX MOTPEITHOCTEN H3MEPEHUH, IeTIaTh BHIBOABI IO PE3yJIbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC M3MEPEHHS (PH3UYECKMX BEIWMYMH, IIPH OSTOM BBIOMpATH
ONTHMAJBHBIA METOJI M3MEPEHHS, OLIEHHWBATh A0COJIIOTHBIE W OTHOCHUTEIBHBIC MOTPEIIHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPCHHIA,

MIPOBOJMTH OMBITHI 10 MPOBEPKE MPEIOKEHHONW THIOTE3bI: TUIAHUPOBATh JKCIICPUMEHT,
COOMpaTh IKCIEPUMEHTAILHYIO YCTaHOBKY, aHAJIM3UPOBATh IMOJIYUYCHHBIC PE3YJIbTAThl U JIEJIaTh
BBIBOJ] O CTATyCE MPEII0KCHHOMN TUITOTE3bL;

coOnroaTh TmpaBuia OE30MACHOTO TPyAa TPU IPOBEICHUU HCCIICIOBAaHUN B pamMKax
y4e0HOr0  JKCICpUMEHTa, TMpaKTHKymMa H  Y4eOHO-HCCIEAOBATEIBCKOM H  IPOCKTHOU
NESITEIILHOCTH € MCII0JIb30BAHHEM U3MEPUTEIIbHBIX YCTPOUCTB M J1a00paTOPHOTO 000PYI0BAHMS,

peliaTh pacueTHbIC 3a/1a4u C SIBHO 3aJJaHHOW M HESIBHO 3aJlaHHOW (PM3NYECKON MOJENBIO:
HAa OCHOBAaHWHW aHaJHM3a YCIOBUS OOOCHOBBIBATH BBHIOOP (DM3MUECKOH MOJETH, OTBEYAIOIICH
TpeOOBaHUSM 3a/la4l, TPHUMEHATH (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAaThI
bu3nYecKuX TEOpHM TMpU HCIOJIB30BAHUM MaTEMaTHYEeCKHMX METOJOB peIIeHHs 3ajad,
MPOBOAMWTH pacueThl HAa OCHOBAaHMHM WMEIOIIUXCS JaHHBIX, AHATU3UPOBATh pPE3yIbTaThl U
KOPPEKTUPOBATH METOJIBI PEIICHUS C YYETOM IOJIYICHHBIX PE3yJIbTaTOB;

peliaTth KadeCTBEHHBIE 3a/ayd, TPeOyroIne MPUMEHEHUs 3HAHWUN W3 Pa3HBIX pa3JeiioB
Kypca (U3HMKH, a TaKkKe HMHTETpallid 3HAHWW M3 JAPYTrUX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
[IMKJIA: BBICTPAMBATh JIOTHYECKYIO IIETIOYKY PACCYXKICHUW C HCIOIB30BaHUEM H3yYECHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3NYECKUX SBJICHUI;

WCIIOJIb30BaTh TEOPETHUYCCKHE 3HAHWS JUISI OOBSICHEHUS OCHOBHBIX IMPHUHIIMIIOB PaOOTHI
MU3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;

MIPUBOJIUTh MPUMEPHI BKJIa/la POCCUHUCKUX U 3apYOEKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH H TEXHOJIOTHIA,

AHAJIIM3UPOBATh U OLICHUBATH ITOCICACTBUSA OBITOBOM U HpOPIBBO)ICTBGHHOﬁ JCATCIIBHOCTH



YEJIOBEKa, CBSI3aHHOW ¢ (PM3MUYECKUMU TPOIIECCAMH, C TTO3UIIMHA IKOJIOTHUECKOM 0€30MacHOCTH,
MPEACTABICHUI O pallMOHAIIBHOM MPHUPOAOINOIb30BAHUM, a TAKXKE Pa3syMHOM HCIOJIb30BAHUU
JOCTHIKEHUH HAYKW Y TEXHOJIOTUH /ISl JaTbHEHIIIETO Pa3BUTHS YEJIIOBEYECKOTO OOIIECTRA;

MPUMEHSTh Pa3JIMYHbIE CIOCOOBI paboThl ¢ MHpOpManuend (GpU3NIECKOro coaepKaHus C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTMHA, MPH 3TOM HCIOJIb30BaTh
COBpPCMCHHBIC I/IH(i)OpMaI_[I/IOHHBIG TCXHOJOIuu JIs1 IIOMCKA, HepepaGOTKI/I U MNPCABABICHUA
y4eOHOH ¥ Hay4yHO-TIONMYJSPHOH HMH(POPMALMU, CTPYKTYPUPOBAaHHS W HHTEPIPETALHH
uH(poOpMallMK, TOJYyYEeHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUECKU aHAIU3UPOBATH
MOJIy4aeMyro HH(POPMAIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJN3a UCTOYHUKA NHPOPMAITUH;

IMPOABJIATH OpraHHu3allMOHHBIC u IIO3HABAaTCIIbHBIC YMCHHA CaMOCTOATCIBHOT'O
OpuOOpeTeHUs] HOBBIX 3HAHUW B  MPOLIECCE  BBINOTHEHUS TPOEKTHBIX W yueOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTtath B TpyIIE C UCIOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJIEH, MJIAHUPOBATH PaboTy
T'pymIibl, paliMOHAJIbHO pacupCACIATh ACATCIbHOCTh B HCCTAHAAPTHBIX CUTyallUAX, OLCHUBATDH
BKJIAJ] KQXXJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE PacCMaTpUBAEMON MTPOOIIEMBI;

MpOSABIATH  MOTHUBAMIO K  Oyaymed  mpodecCHOHANbHOM — NEATENIbHOCTH IO

CHEIUATBHOCTSIM (PU3UKO-TEXHUIESCKOTO TTPODHIIS.

Conep:xanue yueOHOro npeamera

Pazpnen 1. HayuHslit MeTO ] HO3HAHUS IPUPOJIBI.

®uszuka - ¢yHIaMeHTalbHass Hayka o mpupone. HayuHblii MeTon MO3HAHMSI U METOJbI
UCCIIe0BaHMs PU3NYECKUX SBJICHUM.

DKCIIepUMEHT U TeOpHsl B Mpoliecce Mo3HaHus mpuposl. HalGmonenue u 3KcriepuMeHT B
dusuke.

CriocoObl u3MepeHus (QU3NYECKUX BEIUYMH (aHAJIOroBble U LU(POBBIE W3MEPUTEIbHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocTu nu3MepeHuil pu3nuecKux BeNUYUH (a0COMIOTHAS U OTHOCUTENbHAS).

®dusnka - ¢yHIaMEHTalbHas Hayka o mpupojae. HayuHblii MeTOJ MO3HaHMUS M METOMbI
UCCIIeOBaHMs PU3NYECKUX SBJICHUH.

DKCHepuMEHT U TEOpHsl B Mpollecce Mo3HaHus Nnpupoabl. HalOmroneHne u sKCnepuMeHT B
dusuke.

CriocoObl u3MepeHHst (PU3MUECKUX BEIMYMH (aHAIOTOBBIE U IU(PPOBBIE U3MEPUTEIBLHBIC
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit Gpu3NYECKUX BETUUYHH (aOCONIOTHASI U OTHOCUTEIIbHAS).



Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

W3mepenue cuiabpl TOKa W HAmpsDKEHUS B IEMH TMOCTOSHHOTO TOKa MPU IMTOMOIIU
AQHAJIOTOBBIX U IMU(POBBIX U3MEPUTEILHBIX TPHOOPOB.

3HaKOMCTBO ¢ HHU(PoBol maboparopueit mo ¢usuke. [Ipumepsl u3mepeHus GuU3MUECKUX
BEJIMYMH IIPU ITOMOIIY KOMITbIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunematuka.

Mexannueckoe nBukeHHE. OTHOCHUTENBHOCTh MeXaHU4eckoro mABmxeHus. Cucrema
oTcyerTa.

[Ipsimas 1 oOpaTHas 337291 MEXaHUKH.

Pamuyc-BekTop MarepwallbHOM TOYKH, €ro MPOCKIMU Ha OCH CHCTEMBI KOOPIHMHAT.
Tpaexropus.

[lepemerienue, cKOpocTh (CpemHSsI CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U YCKOpPEHUE
MaTepUaIbHOW TOYKH, MX MPOCKIMH Ha OCH CHCTEMBbI KOOpAWHAT. CIIOKEHUE TIEPeMEIICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIUHEIHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpauKu.

CBobosHOe mazeHue. Y ckopeHre cBOOOIHOTO MajeHus. J|BrKeHne Tena, OpomeHHOro Mo
YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIUHAT, CKOPOCTH U YCKOPCHHSI MAaTEPHUATBLHOU TOYKU OT
BPEMEHH U UX rpauku.

KpuBonuneiinoe aBmxkenue. [[BuxkeHne MaTepualbHON TOUYKH MO OKPYKHOCTH. YTJIOBasi U
nuHenHas ckopocTh. Ilepwon u vactora oOpamenus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIIMALHOE) U TIOJTHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuyeckue ycTpoWCTBA U TEXHOJOTHYECKHE TPOIECCH: CIUIOMETp, JBI)KEHUE
CHApSJIOB, LIETIHbIE, [IIECTePEHYAThIC U PEMEHHBIE MepeIayl, CKOPOCTHBIE TU(THI.

JleMoHcTpanuu.

Moenb CHCTEMBI 0TCUETa, HILTFOCTPANS KHHEMATHICCKUX XapaKTePUCTHK JIBYKCHUS.

CrniocoOslI uccne1oBaHus ABHKEHUH.

Nnmroctpanus npeaenbHOro nepexoia i u3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeobOpazoBanme NBIKEHHI C UCTIOIB30BAHIEM MEXaHH3MOB.

[Tamenue Ten B BO3AyXe U B pa3pe:KEHHOM IPOCTPAHCTBE.

Habmoienue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

HampaBrienue ckOpoCTH MPH IBHKEHUU IO OKPYKHOCTH.

[IpeobOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHEHHE TIyTEH, TPAGKTOPUN, CKOPOCTEH ABMIKEHUS OJHOTO U TOTO K€ Tella B Pa3HBIX



CHUCTEMAX OTCYETA.

YdeHn4ecKuil SKCTIIEPUMEHT, Ja0opaTopHbIe pabOThI, MPAKTUKYM.

N3yueHnne HepaBHOMEPHOI'O IBUKEHUS C LEJIbIO OIPEIEICHUS MTHOBEHHON CKOPOCTH.

N3mepenue yCKOpeHHs IpU MPSIMOJIMHENHOM PABHOYCKOPEHHOM JIBHYKEHUH 110 HAKJIOHHON
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUKECHHH.

W3mepenune yckopeHHst CBOOOIHOTO TaieHus (PEKOMEHI0OBAHO HUCIOIb30BaHHUE IH(PPOBOI
nabopaTopun).

N3yuenune nBuxeHUs Tena, OpOLIEHHOIO rOpU30HTaIbHO. [IpoBepka runoressl 0 mpsMoil
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKIY JAIBHOCTBIO M0JIETA U HAYaJIbHON CKOPOCTBIO TEA.

N3yuenue nBukeHus Teja M0 OKPYKHOCTU € IIOCTOSTHHOW 10 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IE€pHOAAa OOpalIeHHs KOHMYECKOrOo MasTHHUKA OT €ro
IIapaMeTpOB.

Tewma 2. lunamuka.

[IepBb1it 3akoH Hprorona. MHepuuanbable cucteMsl orcuera. IIpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeunepruanbHble cucTeMbl OTcueTa (ONpeieieHue, IPUMEpBI).

Macca tena. Cuia. [IpuHnumn cynepno3unmu cuil.

Bropoii 3akoH HproTOHA 17151 MaTEpUAIBHON TOYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MAaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALlMOHHON U MHEPTHOW MacCCBHI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHMsS CBOOOJHOTO TMaJeHHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IIJIAHETHI U OT reorpaduyeckoil mupoThl. JIBMKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXKyIIErocsi C yCKOPEHHEM.

Cuna Ttpennsa. Cyxoe TtpeHue. Cuna TpeHHS CKOJIBKEHUS W CHJIa TPEHHS IIOKOS.
Koadp¢uuuent tpenus. Cuiia conpoTHUBIEHUS NpPU ABMXKEHUU Tella B JKMJIKOCTH WJIM Tase, ee
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIIBLHOTO ABUKECHUS.

Hasnenne. I'mapocratnueckoe nasinenue. Cuia Apxumena.

TexHudeckue yCTPOWCTBA M TEXHOJOTMUYECKHE IIPOLECCHI: IOAIIMITHUKY, IBUKCHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JleMoHcTpanum.

Habmtonenue nBHXeHUs Tell B MHEPIMAIbHBIX U HEMHEPIIUAIBHBIX CUCTEMaX OTCUETA.

IIpuHIUII OTHOCUTEIIBHOCTH.

Kauenne nByX IMIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM

OTHOCHUTCIIBHO HeHHepHHaHBHOﬁ CUCTEMBI OTCUCTA.



CpaBHeHME PaBHOJICUCTBYIONIECH MPUITOKEHHBIX K Ty CHJI C MPOU3BEICHUEM MACChl Tella
Ha €r0 YCKOPEHHUE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOSHUKAIOIIUX B PE3YJILTATE B3AUMOICHCTBUS TEIl.

N3mepenne macc no B3auMOACHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM IOABEME U NTAJICHUU.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

Y4eHnueckui IKCIIEPUMEHT, J1a0opaTOpHbIE PadOThI, MPAKTUKYM.

W3mepenune paBHOJCHCTBYIOMIEH CHJI TPH IBMYKEHUH OpyCKa 110 HaKJIOHHOW TJIOCKOCTH.

[IpoBepka THIOTE3Bl O HE3ABUCHMMOCTH BPEMEHH [BMKEHHS OpycKka IO HAaKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnegoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHMKAIOIIMX B IPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3ydeHnue qBUKEHMS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepes JIerkuil OJI0K.

N3mepenue kordduimenTa TpeHus Mo BeJIHMYMUHE YIiIoBOro kodhduimenta 3aBUCUMOCTH
Fre(N).

HccnenoBanne nBmwxeHHs Opycka IO HAKIOHHOH IUIOCKOCTH C  TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

N3yuenue nBuxkeHus rpysa Ha Bajly C TPEHUEM.

Tema 3. Ctatuka TBEpIOTO TeNa.

AbcomtoTHO TBepaoe Teno. [locTynarenbHoe M BpamiaTreabHOE JIBUKEHHE TBEPJOro Tela.
MoMeHT cuiibl OTHOCUTENBHO ocu BpaieHus. [lnedo cunbl. CrnokeHue cuil, MPUIOKEHHBIX K
TBepAOMy Teny. LleHTp Tskectu Tena.

VYcnoBus paBHOBECHS TBEPAOIO TEIA.

YcroitunBoe, HeYyCTOMUNBOE, O€3pa3TnYHOE PAaBHOBECHE.

TexHudeckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, peleryaTble KOHCTPYKIUH.

JleMOoHCTpanuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

YdeHn4eckuil SKCIIepUMEHT, Ta00opaTOpHbIe pabOThI, MPAKTUKYM.

HccenenoBanue ycioBuil paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALEHUS.

KoHcTpynpoBaHne KpOHIITEHHOB U PacUeT CUJI YIIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TeJIa, UMEIOIIETO IUIONIAa/b OMOPBI.



Tema 4. 3aKOHBI COXpAHEHHUS B MEXAHUKE.

NMnynec MarepuanbHOM TOYKHM, CHCTEMBl MAaT€pUalbHBIX TOYeK. LIeHTp macc cucreMsl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHUH LIEHTpa Macc.

HMmyiibe CHIIBI M U3MEHEHHME HMITYJIbCA Tela.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MomeHT wuMIynbca MaTepuanbHOM TOYkM. lIpencraBieHue O COXpaHEHMM MOMEHTA
MMITyJIbCa B LICHTPAJIbHBIX ITOJISIX.

Paborta cwibl Ha MaJoM M Ha KOHEYHOM HepemelleHHH. ['paduyeckoe mpeacraBieHue
pabOThI CHIIBI.

MOoO1HOCTb CHUIIBI.

Kunernueckast sHeprusi marepuanbHOil Touku. Teopema 00 M3MEHEHUM KHUHETHYECKOMH
SHEPruu MaTepUuaJIbHON TOUKHU.

[TorenumanpHple M HENMOTEHUHANBHBIE cuibl. [loTeHnmanbHas sHeprus. lloreHuumanbHas
SHEPTUs ynpyro neGopMHpPOBaHHOW TpYKUHBI. [loTeHIMaNbHAs SHEPTHA Tela B OJHOPOTHOM
rpaBUTallMOHHOM mose. [loTeHnuanbHas 3Heprus Tejla B TPaBUTALMOHHOM I10JIE OJHOPOJHOTO
mapa (BHyTpU U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KOCMUYecKasi CKOPOCTb.

CBs3b pabOTHI HEMOTCHIIMAIBHBIX CHJ C M3MEHEHHEM MEXaHHUYECKOW SHEPIHU CHCTEMBI
Tel. 3aKOH COXPAaHEHHSI MEXaHUYECKON IHEPIHHU.

Yopyrue u Heynpyrue CTOJIKHOBEHMSL.

VYpaBHeHue bepHyiu miisd UACaJIbHOM KUAKOCTH KakK CIEICTBUE 3aKOHAa COXpaHEHUs
MEXaHUYECKON IHEPTUU.

TexHu4eckue yCTpONWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JBHKEHHUE PAKET, BOJOMET,
KoIep, MPYKUHHBIA MUCTOJIET, TUPOCKOI, PUTYpHOE KaTaHUE Ha KOHbKaX.

JleMOoHCTpanuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

N3mepenne MOLIHOCTH CUIIBI.

V3MeHeHMe sHepruu Teja MpU COBEPILIEHUH PadOoThI.

B3anMHBIE mpeBpallleHUss KUHETUYECKON M IMOTEHIMAIbHOM SHEPTHil NMpPU JIEWCTBUU HA
TEJIO0 CHJIBI TSDKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOHOM MaICHHH.

YdeHn4eckuil SKCIIepUMEHT, T1a00opaTOpHbIe pabOThI, MPAKTUKYM.

N3mepenne nmnyibsca Teaa o TOpMO3HOMY ITYTH.

I/IsMepeHHe CHJIBI TATH, CKOPOCTHU MOJCIIN 3HGKTpOMO6I/IJ'I5[ U MOIIHOCTH CHUJIBI TATHU.



CpaBHEHHE U3MEHEHMS UMITYJIBCA TEJIA ¢ UMITYJIbCOM CHUJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA IIPU YIPYTOM B3aUMOAECHCTBUM.

N3mepenne KNHETUYECKON SHEPTHH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS MOTEHLUAIBHON SHEPTUHU NPYKUHBI C pabOTOM CUIIBI TPEHHUS.

Omnpenenenne paboThl CHIIBI TPEHUS NPU JIBUKEHUH T€Ja [0 HAKJIOHHON IIOCKOCTH.

Paznen 3. MonekynspHas pu3uka u TepMOIUHAMUKA.

Tema 1. OcHOBBI MOJIEKYJIIPHO-KMHETUYECKONW TEOPHUH.

OcCHOBHBIE TIOJIOKEHHS MoJIeKysipHO-kKuHeTndeckoi Teopun (MKT), ux ombiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep JBM)KEHUS U B3aUMOJCHCTBUSA
YaCTHI] BellecTBa. MOAETH CTPOCHHS Ta30B, KHUJIKOCTEH U TBEPAbIX Tel U O0BSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE A3TUX Mojened. Macca u pasmepbl Mmoliekyn (atomoB). KomuuecTBo
BeniecTsa. [locrossHHas ABoragpo.

TennoBoe paBHoBecue. Temmeparypa u crnocoObl ee usMmepenus. lllkama temmnepatyp
enbcus.

Monenb uieanbHOro raza B MOJIEKYJISIPHO-KHHETUYECKON TEOPUU: YaCTULIbI Fa3a IBUKYTCS
Xa0TUYECKHU U HE B3aUMOAECUCTBYIOT APYT C APYTOM.

I'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa-Knaneiipona. AOGcoiroTHas TeMmepaTrypa
(kanma temneparyp KeneBuna). 3akon [lanbrona. M3ompoueccsl B Hi€aJbHOM TIa3e ¢
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe npeacTaBieHUue U30MPOLIECCOB: U30TEPMA,
u30xopa, nzodapa.

CBsi3p MeXIy [JaBICHHUEM M CPEIHEH KHHETHMYECKOM DJHEPrHMed IOCTYNaTelIbHOro
TEIUIOBOTO JIBMKEHHUS MOJIEKYJl HJealbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIpPHO-
KHHETHYECKOW TEOPUH UICAILHOTO ra3a).

CBs3b  aOCONIOTHON  TemmepaTypbl TEPMOAMHAMHUYECKOH CHUCTEMBI €O  CpelHei
KMHETUYECKOW YHEPTUEH MOCTYATENBHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuueckue ycTpoHCTBa W TEXHOJOTMYECKHE MPOILECCHl: TEpMOMETp, OapomeTp,
MOJlyYeHUE HAHOMATEePUaJoB.

JleMOoHCTpanuu.

Monenu 1BHKEHHUS YacTHUL] BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Buneoponuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO JIBUYKEHUSI.

Juddy3us xuakocteit.

Mopaens onbira IlITepHa.

[IpuTsixeHne MONeKyiI.

MOI[GJ'II/I KPHUCTATINIMYCCKUX PCIICTOK.



Habmtonenue u nccnenoBanue N30MpOIECCOB.

YdeHn4ecKuil SKCIIEpUMEHT, JabopaTOpHbIe pabOThI, MPAKTUKYM.

HccnenoBanue mpouecca yCTaHOBJIEHUS TEIUIOBOIO PaBHOBECHSI IIPU TEIUIOOOMEHE MEXAY
ropsiyeil ¥ X0JIOJHOM BOJIOM.

N3ydyenne wu30TepMUUECKOro Mmpolecca (PEeKOMEHJOBAHO HCIOJIb30BaHUE LU(POBOU
nabopaTopun).

N3yueHue n30X0pHOTO Mpouecca.

N3ydenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tewma 2. Tepmonunamuka. TernoBbie MaIIMHBL.

TepMmoauHamMuyeckas (TH) cucrema. 3ajaHnre  BHEIIHUX  YCJIOBUM  JJis
TEPMOJIMHAMUYECKON  cucTteMbl. BHemnume u©  BHyTpeHHuUe napamerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CPEJHHE 3HAUYECHMS BEJIUYMH, OMHMCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YpOBHE.

HyneBoe nauano tepmoauHamuku. CaMonpou3BOIbHAS peaKcalys TePMOJIMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenp uaeanbHOrO rasa B TEPMOAMHAMUKE - CHUCTEMa YpaBHEHUMN: ypaBHEHHUE
MenneneeBa-KianelipoHa ¥ BbIpaKEHHUE JIsI BHYTPEHHEW JHEPruu. Y CIOBUS NPUMEHHMOCTU
TOW MOJENU: HM3Kas KOHLIEHTpAlUs YacTUl, BBICOKHE TeMIeparypbl. Belpaxenue mus
BHYTPEHHEHN 3HEPTruy OJHOATOMHOT'O UEAIBHOTO rasa.

KBa3ucratnueckue u HECTATUYECKUE TPOLIECCHI.

OnemeHTapHas paboTta B TepMOAMHAMUKE. Bbruncienue paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Tennonepenaua kak crnoco0 HW3MEHEHHs BHYTPEHHEM SHEpPruM TEepMOAMHAMHUYECKOI
cucTeMsbl 6e3 coBeplieHus: paboThl. KOHBEKIMS, TEIIIONPOBOIHOCTh, U3TyYCHHE.

KommuectBo Ttemorel. TeruioeMkocTh Tena. YaenpHas M MOJISIPHAs TEIJIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBAa. Pacuer konumyecTBa
TEIUIOTHI NpH Terutonepenayve. [lonsTre o6 axnadbatHOM mporiecce.

[lepBoiii 3aK0H TepMoOaUHAMHKHU. BHyTpeHHss sHeprus. KomudecTBo TemnoTsl U paborta
KaK Mepbl U3MEHEHUs BHYTPEHHEH SHEPIUH TEPMOANHAMHUYECKON CUCTEMBI.

Btopoii 3akoH TEepMOAMHAMHKH JJIsI PABHOBECHBIX MPOILIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI NMPOXOJUT EIMHCTBEHHas aauadaTa.
AOGconoTHas TeMIieparypa.

Bropoii 3akoH TepMOJIMHAMUKU JJI1 HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOKHO IEpEaaTh

TEIJIOTY OT OoJyiee XOJIOAHOTO Tena K Oosiee Harperomy 0Oe3 kommencaruu (Kmaysmyc).



HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Tpunimne! geictBus TermnoBbix MmamuH. KIT/.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKHUE ACTIEKThI MCIIOJIb30BAaHUS TEIUIOBBIX JBHraresieil. TemnoBoe 3arpsi3HEHHE
OKpPY’KaroIle Cpelbl.

TexHnuyeckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLECCHI: XOJOAUIbHUK, KOHAULIUOHED,
JU3CNbHBIA U KapOIOpaTOPHBIN JBUTATENM, IapoBas TypOWMHA, NOJYYCHHE CBEPXHH3KUX
TEMIIepaTyp, YTUIW3alus 'TEIUIOBBIX" OTXOJOB C HCHOJb30BaHUEM TEIUIOBOIO Hacoca,
YTUIU3alKsg OMOOPraHNYeCKOro TOILTMBA AJIs BEIPAOOTKH "TEIIOBOM" U 3JIEKTPOIHEPTUH.

JleMoHcTpauuu.

N3meHnenune TemnepaTypsl IpU a11adaTUUECKOM PacIIMPEHUH.

Bo3aymiHoe orauso.

CpaBHeHME YIENbHBIX TEIVIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHNS BHYTPEHHEH SHEPIHH.

NccnenoBanue aguadaTHoro mpouecca.

KommnbrorepHble MOJENN TETUIOBBIX IBUraTECH.

Y4eHnuecKkui HIKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

N3mepenue yaenbHOU TeIIOEMKOCTH.

Hccnenoanue npoiiecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mporecca.

N3ydyeHne B3aMMOCBSI3M DHEPTUH MEKMOJIEKYJSIPHOTO B3aUMOJEHCTBUS U TEMIIEPATYPbI
KHUIICHUS JKUJIKOCTEH.

Tema 3. ArperaTHble cocTOsIHUS BemiecTBa. Da30Bbie NEPEXOIbI.

[TapooOpazoBanre u KoHAeHcanus. lcmapeHne U KumeHWe. YJenbHas TeIwloTa
napooOpa3zoBaHMUs.

Haceiiennele ¥ HeHacbllleHHble Mapbl. KadecTBeHHas: 3aBUCUMOCTh IUIOTHOCTH U
JIaBJICHUsI HACBILIEHHOIO Mapa OT TEMIEpaTypbl, UX HE3aBUCHMOCTbh OT 00beMa HACBIIIEHHOI'O
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHUS B )KUIKOCTH.

BrnaxxHocTh Bo3yxa. AGCONIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

Tsepnoe teno. Kpucrammueckue u amopHbie Tena. AHU30TPOIUS CBOMCTB KPHUCTAJIOB.
[TnaBnenue u kpuctauMzanus. Y aenbHas TerioTa miaasienus. Cyomumanusi.

Hedopmaruu tBeproro Tena. Pactsokenue u cxarue. Chasur. Moayne FOnra. Ilpenen
ynpyrux aedopmaruii.

TennoBoe pacmmpeHne KUIKOCTEH M TBEPABIX Tell, 00beMHOE W JIMHEWHOE PacIIMpEeHHUE.

AHTapMOHHM3M TEIUIOBBIX KOJIEOAHWN YaCTHUI[ BEIIEeCTBA KaK MPUYMHA TEIJIOBOIO pacCHIMpPEHUs



Ten (Ha KAYeCTBEHHOM ypPOBHE).

[IpeoOpas3oBanue sHeprun B (ha30BBIX MEPEX0OIax.

YpaBHEHHE TEIJIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTshkeHHe. KoadduuueHT moBepXHOCTHOrO HaTsbKeHus. KanuiuispHbie
aBieHus. JlaBneHue noj UCKpUBIEHHON MOBEPXHOCTHIO xkuakoctu. @opmyna Jlamiaca.

TexHuueckue yCTpPOHMCTBA M  TEXHOJOTUYECKHE TMPOLECCHI: KUIKUE KPUCTAILIbI,
COBpPEMEHHbBIE MaTepUabl.

JleMoHcTpanum.

TennoBoe pacuupenue.

CBoiicTBa HaCHILIEHHBIX MAPOB.

Kunenne. Kunenue rnpu noHU>KE€HHOM JaBJICHHUM.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI ¢ MBUTBHBIMH TICHKAMHU.

CmauuBanmue.

Kanunnsapusie siBieHus.

Moeny HEeHbIOTOHOBCKOM KUAKOCTH.

CrniocoOsl U3MepeHus BIKHOCTH.

UccnenoBanue HarpeBaHus U TUIABJICHUS KPUCTAUTMYECKOTO BEILIECTBRA.

Bunst nedopmarmii.

Hab6mronenue mansix aedopMarmii.

Y4eHnuecKui HIKCIIEPUMEHT, J1abopaTOpHBIE pa0OThI, MPAKTUKYM.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHON TEeIUIOTHI IJIaBICHUS JIbJa.

N3yueHune cBONCTB HACHIIIEHHBIX MTAPOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3/yXa U OI[EHKA MacChl TapOB B TOMEIICHUH.

N3mepenne koa¢duiinerTa mnoBepXHOCTHOTO HATSHXKEHUS.

Nsmepenne momyns FOnra.

Hccnenoanue 3aBucuMocTy Aedopmannu pe3sMHOBOTO o0pasiia OT MPHIOKEHHONH K HEMY
CHUJIBL.

Paznen 4. DnexrpoaguHaMuka.

Tema 1. DnmekTpuyeckoe moJe.

DnekTpu3anusl Tel U €€ MPOSBICHUS. DJNEKTPUYECKUH 3apsan. JlBa BUJa 3JIEKTPUUECKUX
3apsiioB. [IpOBOJHUKM, AMAIIEKTPUKHA M MOJYHPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3apsl. 3aKOH COXPaHEHUS JIEKTPUIECKOTO 3apsia.

B3aunmopeiictBue 3apsanoB. Touednsie 3apsapl. 3akod Kymona.



DnekTpuyeckoe nojie. Ero neiicTBue Ha 3JIEKTPUUYECKUE 3aPSIIbl.

HanpsokeHHocTs  anekTpuyeckoro mnosst. IIpoOHbiid  3apsa. JIMHMM  HanpsyKeHHOCTH
ANIEKTpUYECKOro 1nosist. OQHOPOIHOE INEKTPUUYECKOE ITOJIE.

[ToTeHManbHOCTh 3JEKTPOCTATUYECKOr0 MOJsA. Pa3HOCTh MOTEHIMAIOB M HANpPsKEHUE.
[loreHumanpHass  3Heprus 3apsaia B DJIEKTPOCTAaTUYECKOM  IIOJIE. [ToTennman
AJIEKTpocTaTuuecKoro mojs. CBs3b HANPSXKEHHOCTH TOJIE M PA3HOCTU MOTEHIUAIOB st
AJIEKTPOCTATUYECKOTO I0JIs (KaK OJHOPOIHOT0, TAaK U HEOJHOPOJIHOTO).

[IpuHUuMI cyneprno3unuu 3JIeKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apsikeHHOU cdepsl. [lone paBHOMEpHO
3apspkeHHOro mo obwvemy mapa. I[lome paBHOMEpHO 3apsDKEHHOH OECKOHEYHOM IUIOCKOCTH.
KapTunb!l TMHUN HANPSIKEHHOCTH ATUX TOJIEN U DKBUITOTEHLIMAIBHBIX IIOBEPXHOCTEM.

[IpoBOHMKY B 3EKTPOCTATUUECKOM I10JI€. Y CIOBUE PABHOBECUS 3apsI0B.

JIMBIEeKTPUKHU B 3JIEKTPOCTATUUECKOM I0JI€. /(u3nexkTpudeckas NpoHUIIaeMOCTh BEIIECTBA.

Konnencarop. DNEKTPOEMKOCTb KOHJIEHCATOopA. DIEKTPOEMKOCTh IIJIOCKOTO
KOH/JIEHCATOopa.

[TapannenpHoe  coeauHeHue  KoHuaeHcartopoB.  llocimenoBaTenbHOE — COENMHEHHE
KOH/JIEHCAaTOPOB.

DHeprus 3apsH>KeHHOT0 KOHJIEHCATopa.

JIBrKeHHEe 3apsyKEHHOM 4YacTULbI B OJAHOPOJHOM DJIEKTPHUYECKOM Iosie. TexHuueckue
YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPOCKOI, 3JIEKTPOMETP, JIEKTPOCTATUUYECKAs
3aI1Ta, 3a3eMJICHHE IEKTPONpUOOpOB, KOHIEHCATOPHI, reHepaTop Ban ne ['paada.

JleMoHcTpanumu.

Y CTpOoUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

DIEeKTpUUYECKOE MOJIE 3apsHKEHHBIX IIAPUKOB.

DIEeKTpUYECKOe MOJIE€ JBYX 3apsKEHHBIX TUIACTHH.

Mopaenb snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHHKY B IEKTPUYECKOM IOJIE.

DneKTpocTaTUYeCcKas 3allluTa.

YCTpOoHCTBO U IEUCTBUE KOHAEHCATOPA ITIOCTOSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCHMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcAaropa OT IUIOIAAU  IIJIACTHH,
PacCTOSAHUS MEK1Y HUMH U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus AMEKTPUUECKOT0 MOJIs 3apsyKEHHOT0 KOHIEHCATOPA.

3apsiika U pa3psiika KOHJIEHCAaTopa Yepe3 pe3ucTop.

VYyeHndeckuii SKCIIEPUMEHT, JJaOOpaTOpHBIE pa0OThI, TPAKTUKYM.

OreHKa CJI B3aUMOICHCTBUS 3apSKCHHBIX TEJT.



HaGmronenue npeBparieHus SHEPTUU 3apsHKEHHOTO KOHASHCATOpa B DHEPTUIO M3ITYUCHHS
CBETOAHOIA.

N3yuenue nmporekaHus TOKa B LIETIH, COACPKAIIEH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH TMOTCHHHMAIOB  (HANPsDKEHUSA) TPH  TOCISIOBATEIHHOM
COCJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHAECHCATOPA YEPE3 PE3UCTOP.

Tema 2. [IoCTOSAHHBIN 3JEKTPUUECKUNA TOK.

Cuia Toka. IlocTOSTHHBIN TOK.

VcaoBus CYIIECTBOBAHUA IIOCTOAHHOI'O JJICKTPHUYECKOI'O TOKa. WUctounukm TOKa

Hanpssxenue U u DJIC € .

3axon OMa 11 yyacTKa LEenu.

DNEKTPUUECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIIEHUS! OJHOPOJHOIO IPOBOJHUKA
OT €ro JJIMHBI U IUIONIA/IA [TONEPEYHOr0 CeYEHUA. Y JeIbHOE COIPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOe, MapauieibHOE, CMEIIAHHOE COEIMHEHUE MPOBOAHUKOB. Pacyer
Pa3BETBICHHBIX IeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabora snexrpudeckoro Toka. 3akon Jxoyinsa-JleHna.

MOMHOCTD 3JEKTPUYECKOTO TOKA. TernoBast MOLIHOCTb, BbIEIsIEMas HA PE3UCTOPE.

OJC u BHyTpeHHee CONpPOTHUBICHHE HWCTOYHHMKA TOKa. 3akoH Owma Uil MOJHOU
(3aMKHYTOM) 3JIEeKTpUYECKON 11er. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.

Konznencarop B Lienu nocTosIHHOTO TOKaA.

TexHnuyeckue ycTpoWCTBa M TEXHOJIOTMYECKUE IIPOLECCHI: aAMIIEPMETpP, BOJIBTMETP,
peocTaT, CYETUHK IIEKTPUUECKON JHEPTUH.

JleMoHcTpanuu.

W3mepenue cuibl TOKa U HANIPSIKEHUSL.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKAa OT HANpPsDKEHUS JUIsl  PE3MCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOMA.

3aBUCUMOCTb CONPOTUBJICHUS UWIMHJIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IJIOLIAAH
MOTIEPEYHOI0 CEUEHUs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTM  CHJIBI  TOKa OT CONPOTUBIEHUS TIIPH  IOCTOSHHOM
HaIPSDKEHUU.

[Ipssmoe m3mepenne D/[C. KopoTkoe 3aMbIKaHME TajJbBAHMYECKOTO 3JEMEHTAa W OLIEHKA
BHYTPEHHETO COIPOTUBIICHHUSI.

Crioco0bl coeTMHeHNs UCTOYHUKOB Toka, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/1y TOJOCAMU UCTOYHUKA TOKA OT CHJIBI TOKa B

LOCITH.



VY4deHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIE PabOThI, IPAKTUKYM.

HccenenoBanue cMEIaHHOTO COCIMHEHMS PE3UCTOPOB.

W3mepenue yaeapHOro CopoTUBIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA OT HANpPsDKEHUSA UL JaMIIbl HAKaJIWBAHHA.
VYBenuueHue npejena u3MepeHus aminepMerpa (BoJabTMETpa).

N3mepenue D/IC 1 BHYTPEHHETO CONPOTUBIIEHNUS HCTOYHUKA TOKA.

Hccnenoanue 3aBucumoctd J/1C ranbBaHMUECKOT0 JIEMEHTA OT BPEMEHU MPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY IOJ0CAMU UCTOYHUKA TOKA OT CHJIBI TOKa B
LEMH.

HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku B pa3IuyHBIX Cpeax.

Onexrpuyeckas MPOBOJUMOCTb pA3JIMYHBIX BEIIECTB. JJIEKTPOHHAs IPOBOAMMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTyphl.
CBepXnpoBOAUMOCTb.

OneKTpUYECKUi TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBeHHass W INpUMECHas MPOBOJUMOCTh IOJYHNPOBOJHUKOB.
CsoiicTBa p-n-nepexoaa. [lomynpoBoiHUKOBbIE IPUOOPBHI.

DNEeKTPUUECKUH TOK B D3JIEKTPOIUTAX. DJIEKTPOJUTUYECKAsT IUCCOLMALUA. DIEKTPOIU3.
3axonbl Dapanes U1l 2JIEKTPOIH3A.

Onexrpuueckuid TOK B Ta3ax. (CaMOCTOATENbHBIH W HECAMOCTOATEIBHBIA Pas3psi.
PaznuuHble TUTIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHnueckue ycTpoiicTBa M MpPaKTUYECKOE TPUMEHEHHE: Ta30pa3psaHble JaMmIlbl,
AJIEKTPOHHO-JIyueBasi TPpyOKa, MOIYHNpPOBOJHUKOBBIE MPUOOPHI: THOJ, TPaH3UCTOP, (GoToaHOA,
CBETOAMOM, TajbBaHMKa, paQUHUPOBAHME MEAM, BBIIUIABKA ATIOMHMHHUSA, AJIEKTPOHHAS
MUKPOCKOTIHS.

JleMoHcTpanum.

3aBUCUMOCTB CONIPOTHUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbI 2nekTposnsza Papases.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

CpaBHEHHE IPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

YyeHnueckui IKCIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Hab6mronenune snexrpomnusa.



W3mepenue 3apsia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOIN XapaKTEPUCTUKU JUOJA.

DuU3NYECKUH MTPAKTUKYM.

CrniocoObl n3MepeHus: PU3NYECKNX BEIMYMH C UCMOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTEIIbHBIX TMPUOOPOB ¥  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTENIbHBIE  TIOTPEIIHOCTH  HM3MEpeHMi  ¢u3mdeckux BenuuumH. OIeHKa TpaHHIl
MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEpPEHUIl, UCCIEA0BaHUN 3aBUCUMOCTEN (PU3MUECKUX BETUYMH,
IpOBEpPKa IMPEUIOKEHHBIX TUNOTe3 (BBIOOp M3 paloOT, ONMMCAHHBIX B TEMAaTHMUYECKHX pa3jeiax
"VyeHnueCKUi IKCIEPUMEHT, JJAOOpaTOpHbIE pabOThI, MPAKTUKYM").

Me:xnpeaMeTHbIE CBSI3U.

Nzyuenne xypca ¢pusuku yrmybreHHoro ypoBHs B 10 Kilacce OCYIIECTBISIETCS C YYETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpadu U TEXHOJIOTHH.

MexnpeaMeTHbIe TOHSATHUS, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO TO3HAHUS:
ABIICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3nMyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOJIIOJCHHE,
AKCIEPUMEHT, MOJIETIUPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEILIHOCTH U3MEPEHUH, U3MEPUTEIILHBIE
npubopsl, udpoBas 1adopaTopus.

Martemaruka: Pemenue cucremsl ypaBHeHuid. Jluneitnas ¢yHkius, napadosna, runepbona,
uX rpauku u cBoiicTBa. TpuroHoMmerpuueckue pyHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPH M HMX MPOEKIUH Ha OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonorusi: Mexanuueckoe ABWKEHHE B KMBOM mpupoje, 1ud¢ysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXAlolled  Cpelbl,  yTWIW3auus
OMOOPraHNYECKOTO TOTUIMBA IS BHIPAOOTKU "TEIJIOBOW" M DJIEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSHDKEHUE U KallWJUIIpHBIE SIBJICHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUSI B )KUBOM MPUPO/IE.

XUMUs: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepUasoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEN U
ra3oB, JKUJKHE KPHUCTAUIBI, JJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKas
JUCCOLIMAINs, TajlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

I'eorpadus: BIa)xHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

TexHosnorus: npeodpazoBaHe ABUKEHUN C HCIIOIB30BAaHHEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTAaTHYECKHE KOHCTPYKIMH (KPOHIITEHH, pemeTyarsie

KOHCprKHI/II/I), HCIIOJIb30BAHHUE 3aKOHOB COXPAHCHHA MCXAaHUKH B TCXHHUKE (FI/IpOCKOH, BOJOMET



U Jpyrue), ABUTATE]Ib BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOIl XOJIOAUIBHUK,
KOHJIULIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  J3JEKTPOCTaTHUYECKas  3allluTa,  3a3€MIICHHE

AIEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOJIYIPOBOAHUKOBBIE TPUOOPHI, raJIbBaHHUKA.

TemaTnuyeckoe MIIAHNPOBAHUE

Neri/mm HaunmenoBanue pasnena u TeM IporpaMmsl Kommnue | Kontpons | IIpaktu
CTBO HBIC YecKue
4acoB pabotbl, | paboThI

KOJ-BO | , KOJI-BO
9acoB 4acoB

1 Hay4Hblii MeTOJ NO3HAHUS NPUPO/IBI. 3

2 MexaHuka. 56

3 Kunematuka 19 2

4 Jlunamuka. 18 2

5 CraTuKa TBEpJOTo Teja 6 1

6 3aKOHBI COXpAaHCHHS B MEXaHHKE. 13 1

7 MouJiekyJsipHasi puzuka u TepMoanHamMuka. | 51

8 OCHOBBI MOJICKYJISIPHO-KMHETHYECKOH Teopun. | 20

9 Tepmonnuamuka. TemioBble MallIMHBI. 20 1 1

10 ArperatHbie cocTosiHusl BemiecTBa. Da3oBbie 11 1

MEPEXO/IbI.

11 DJIeKTPOAMHAMMKA. 50

12 DIEKTPUYECKOE MOJIE. 18

13 ITOCTOSIHHBIN SJEKTPUUSCKUMA TOK. 19 1 2

14 ToKkH B pa3IMYHBIX CpeIax. 13

15 Puznyeckuil NPaKTUKYM. 8 8

16 [ToBTOpEeHNEe MaTepuaa 2

170 3 17




I'padpuk KOHTPOJIBLHBIX PadOT

Jlata Hata Kommuect
IJIaHUpYye Tema
vas (dhakTIIecKas BO JacOB
1 KontponbHas padora Nel «3akoHBI COXpaHEHHS B MEXaHHUKE) 1
2 KonTponbHas pabora Ne2 no Teme «TepMoguHaMHuKay 1
3 KontponbHas padota Ne3 mo teme «I1oCTOSIHHBIN 3IEKTPHICCKUN 1
TOKY.
I'paduk npakTuyeckux pador
Hlata Mlata Konnuect
mwianupye | aktudeck | Tema 5O YACOB
Mast ast
Jlabopamopnass  paboma Nel «H3yuenue Oeudicenusi mena,
1 Opowennoco eopuzoumanvro. Ilposepxka eunomesvl o HpAMOU 1
NPONOPYUOHATILHOU 3ABUCUMOCIY MEXNCOY OAlbHOCMbIO Noaema u
HAUabHOU CKOPOCHIbIO MeNd. »
2 Jlabopamopnass paboma Ne2 «Hzyuenue OsudiceHuss mead HO 1
OKPYIHCHOCTHU C NOCIOAHHOU NO MOOYJIIO CKOPOCIbIOY.
Cuna ympyroctu. 3akoH ['yka. Jlabopamopuas paboma Ne3
3 «Hccnedosanue 3asucumocmu cun ynpyeocmu, 6o3Hukarowux 6 | 1
npystcune U pe3uHosom oopasye, om ux oegpopmayuuy.
4 Jlabopamopnas paboma Ned «Hsmepenue xospguyuenma mperus 1
no genudune y2no8o2o kodghguyuenma sasucumocmu Frp(N)».
5 Jlabopamopnas paboma Ne5 «Hccneoosanue ycnoeuil pagHogecus 1
meepo0o20 mend, UMeIwe20 0Cb 8PaAUeHUs).
6 JlabopamopHnas paboma Ne6 «H3meperue YOenbHoU 1
MenI0eMKOCHUY.
7 Jlabopamopnas paboma Ne7 «H3zmepenue abconomuoul é1axcHocmu 1
8030yXa U OYeHKA MACCbL NAPO8 8 NOMEUWCHUUY.
8 Jlabopamopuas  paboma  Ne§  «Hccrnedoganue — cmMeuwanno2o 1
COeOUHeHUsl Pe3UCTNOPO8 ).
9 Jlabopamopnasi paboma Ne9 «Hszmepenue IOJC u enympennezo 1
CONPOMUBNIEHUSL UCIOYHUKA MOKAY.
10 [IpakTuueckass pabota VN‘_’I «3yueHne [BHXKEHHS Tela 10 1
OKPY>KHOCTH C IIOCTOSIHHOM IO MOAYJIIO CKOPOCTBION.
Borurcnenue nmorpemHocteit madoparopHoit paboter Nel «3ydenue
11 IOBIDKEHHST Tejla II0 OKPYXHOCTH C TIIOCTOSIHHOW 1o Mmozaymo |1
CKOPOCTBIO.
12 [IpakTnueckas padorta Ne2 <<Ounpe;[eneHHe paboThI CHIIBI TPEHHUS MIPH 1
JIBIDKEHHH TeJla [0 HAKIOHHOM TUIOCKOCTHY.
Beluncnenne — morpemHoctedl  nmaGopatopHoi  paboThl  Ne2
13 «Onpenenenne pabOTHl CHJIBI TPEHHS NpPU JABWKEHHH Tesna 1o | 1
HAaKJIOHHOM IJIOCKOCTH.
14 IIpaktuueckass pabora Ne3 «M3MmepeHune yIeNbHON TEIIOTHI 1
IUIABJICHUS JIBAAY.
15 BLI‘II/ICJ'IGUHI/IC MOTPEIIHOCTH MpaKkTuuecKoi padboTsl Ne3 «l3mepenue 1
yAETHHON TETIOTHI IIABJICHUS JIHIAY.
16 [Ipaktnueckas  pabora  Ned  «MccnmemoBanme — CMENMIaHHOTO 1
COEJIMHEHMSI PE3UCTOPOBY.
17 Brluncnienne  mOrpemHOCTH  MpakTU4ecko — paboTter  Ned 1

«HMccmenoBanne CMEMIaHHOTO COCTUHCHHUS PE3UCTOPOBY.




IoypouHoe miianHupoBanue

Jara
IIaHUpyeMas

[arta
(akTudeckas

Tema

Komnuect
BO 4acOB

IIpuunna
KOPPEKITUI

Odusuka - QyHIaMeHTaNbHas Hayka O mnpupoje. HaydHbelid MeTON TIO3HAHHS W METOJbI
WCCIeNOBaHUs (U3UYCCKUX SBICHUN. OKCICPUMEHT W TEOpHUS B TPOIECCE IMO3HAHUS
npuponsl. HabGmrogenme wm skcnepuMeHT B ¢usmke. CrocoObl M3MepeHHs (HU3MICeCKUX
BEMYMH (aHAJOTOBBIC U IU(POBBIC N3MEPUTEIBHbBIC MPHUOOPHI, KOMITLIOTEPHBIC JTATINKOBBIE
cucremsl). [lorpemHocT n3MepeHnii GU3NIeCKUX BeIWUHH (a0CONIOTHASI U OTHOCHTENIbHAS).

Ousuka - QyHIamMeHTanbpHas Hayka O mnpupoe. HaydHbpli MeTol TO3HAHHS U METOJbI
UcCleoBaHMs (PU3MYECKUX SBICHUI. OKCHEPUMEHT U TEOpHs B IIpoLecce MO3HAHUS
npuponsl. Habmionenme wu axcnepuMeHT B (msuke. CrocoObl W3MepeHHs (U3NIECKHIX
BEJINYHH (aHaHOI‘OBBIC u HI/I(prBBIC HN3MCPUTCIILHBIC HpI/I60pI>I, KOMIIBIOTCPHBIC TATYMKOBBIC
cuctemsl). [lorpemHocTn m3mepennii pu3nuecknx BenndrH (a0COMIOTHAS M OTHOCHTEIhHAS).

VYYeHn4ecKui SKCIIepUMEHT, Ja00paTopHbIe PadOTHI, MPAKTUKyM. V3MepeHne CHibl TOKa U
HamnpsDKEHUST B 1M TIOCTOSHHOTO TOKa TP TOMOIIM AaHAJOTOBBIX M LU(PPOBBIX
HU3MEpPUTENBHBIX PUOOpOB. 3HAKOMCTBO ¢ mu(poBoi nabopatopueii mo ¢uzuke. [Ipumeps
n3MepeHus GU3NUSCKUX BEJIMYMH P TOMOIIN KOMIBIOTEPHBIX TATYHKOB.

Mexanndeckoe JBMKEeHHE. OTHOCUTENBHOCTh MEXaHHUYECKOrO ABMKeHUs. CucTemMa oTcyera.
[psamas 1 oOpaTHas 3aJaul MEXaHUKHU. Paguyc-BeKTOp MaTepHaIbHON TOUYKH, €ro MPOEKIUH
Ha OCHM CUCTEMBI KOOpAuHaT. TpaeKkTopusl.

[lepememienne, CKOpPOCTb (CpeAHSAA CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepHaabHON TOUKH, X MPOEKIUN HA OCH CHCTEMBI KOOpAuHAT. CII0KEHUE NMEpEMEIICHNN U
CJIO’KEHUE CKOPOCTEN.

Pemenne 3amay Ha yCKOpEeHHE, CIOXKEHHE TepeMemeHnid U ckopocteid. CaMocTosTenbHas
pabora.

PaBHOMEpHOE M paBHOYCKOPEHHOE MNPSMOJIMHENHOE IBMKEHHE. 3aBUCHUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHHsI U IIyTH MaTepPHAIBHOM TOYKH OT BPEeMEHH U MX rpaduKu.

Perienne 3a7a4 Ha paBHOMEPHOE U PABHOYCKOPEHHOE JIBH)KEHHE.

CBoOomHOE TIazieHne. Y CKopeHnue CBOOOHOTO TTaIeHUSI.

10

Pemenne 3aa4 Ha CBO60).'[HO€ magCHUEC TCII. CaMocTosTebHas pa60Ta.

N e = =Y

11

I[BI/I)KGHI/IC TCIa, 6pOIHeHHOI‘O noJd yrjioM K ropu30HTY.

12

3aBHCUMOCTb KOOPAMHAT, CKOPOCTU M YCKOPEHHsI MaTepUaIbHOW TOYKH OT BPEMEHH M HX
rpaduKH.




Pemenue 3agad Ha JABUXCHHC TCJIa, 6pOHIeHHOl"O TOPU30HTAJIBHO.

13 1
CamocrosTenpHas padora.
Jlabopamoprnas paboma Nel «H3yuenue OguoiceHus menda, OpPOULEHHO20 20PU3OHINANILHO.

14 Ilposepra ecunomesvi 0 NPAMOU NPOROPYUOHAILHOU 3ABUCUMOCHIU MeXHcOy OanbHocmbio | 1
noiema u Ha4aabHoU CKOPOCMbIO Mena.»

15 KpuponuneitHoe aBmwxeHue. J[BHKEHHE MaTEpPHUAIBHOM TOUKH MO OKPYXHOCTHU. YTJOBas U 1
JIMHEHAas CKOPOCTb.

16 Ilepmon w wactora oOpamenus. LleHTpocTpemutenbHOe (HOPMAaldbHOE), KacaTelbHOE 1
(TaHTEeHIMATIBHOE) M MOJTHOE YCKOPEHUE MaTepHAIIbHON TOUYKH.

17 Pemenue 3amay Ha KPUBOJIUHEHHOE IBUKEHUE. 1

18 Jlabopamopras paboma Ne2 «H3yuenue 0guoicerus mena no OKPyHCHOCHU ¢ NOCMOSHHOU NO 1
MOOYIIO CKOPOCMbIOY.

19 Pemenue 3anay no KUHEMAaTHKe. 1

20 Pemrenne xoMIuieKCHBIX 3a1a4y 1o TeMe «Kunemarukay

21 Pemenne komruiekcHbIX 3aa4 1o Teme «KuHemarnka». CamocTosTenbpHas padoTa. 1

22 [ToBTOpenne maTepuana mo Teme «KnHemaTuka 1

23 ITepBbiii 3akon HproroHa. MHepuuanbHble cuUcTeMbl OTcueTa. [IpMHIUI OTHOCHUTEIBHOCTH 1
l"anunes. HennepuuaipHble CUCTEMBI 0TCUETA (OIIpeesiCHUE, IPUMEPBI).

24 Macca tena. Cuna. [TpyHIMI Cynepno3uIy CHIIL. 1

25 Bropoii 3axoH HetoToHa /1 MaTepruanbHON TOYKH. 1

26 Pemrenue 3anau Ha BTOpOit 3akoH Hbl0TOHA [T MaTepUanbHOM TOUKH. 1

27 Tperuii 3axkoH Hpr0TOHA 111 MATEPUAIIBHBIX TOYEK. 1

28 Penrenue 3anau Ha TpeTuii 3aKoH Hpr0TOHA /17151 MaTepHabHON TOUKH. 1

29 Pemenwne 3amau Ha 3akoHB HhfoTOHA. CamMocTosTeNnbHAS padoTa. 1

30 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh TPABUTALIMOHHON U MHEPTHON MAacCHI. 1

31 Pewrenune 3a1a4 Ha 3aKOH BCEMUPHOTO TATOTEHMUSL. 1
Cuna TspKkecTd. 3aBUCUMOCTD YCKOPEHHsI CBOOOIHOTO MaieHHsI OT BBICOTHI HaJl IOBEPXHOCTHIO

32 TUTAHETHI U OT reorpapuuecKol MUPOTHL. [IBrKeHne HEOSCHBIX Tel M UX CITyTHUKOB. 3aKoHBI | 1
Kenuepa. IlepBast kKocMuUecKas CKOPOCTb.

33 Cuna ynpyroctu. 3akoH I'yka. Jlabopamopnas paboma Ne3 «Hccnedosanue 3asucumocmu cun 1
YApY20CmU, 803HUKAIOWUX 8 NPYICUHE U PE3UHO8OM 0bpasye, om ux depopmayuuy.

34 Bec Tena. Bec tena, 1BUKyIIErocsi C YCKOPEHUEM. 1




35 Penrenue 3a1au Ha Bec Tena, IBMXKYIIETocs ¢ yckopeHueM. CaMocTosTensHas padoTa. 1

36 Cumna tpenus. Cyxoe TpeHue. Cuia TpeHHS CKOJIBKEHUS U cuiia TpeHus mokosi. Koadduunent 1
TPEHHUSI.

37 Jlabopamopnas paboma Ned «Hsmepenue xosgpguyuenma mpenus no GeruuuUHe yen08020 1
xkoaghhuyuenma zasucumocmu Frp(N)».

38 Cuna conpoTHBJICHUS TMPHU JABWKCHUU Tella B XHAKOCTH WJIM Taze, €e 3aBHCUMOCTH OT 1
CKOPOCTH OTHOCHUTEIIFHOTO JIBUYKEHHUSL.

39 Hasnenue. I'uapocraTuueckoe napienne. Cuna Apxumena. 1

40 Pemenue 3anau o teme «JluHaMukar» 1

41 Pemenue 3anau mo teme «/Iunamukay. CamoctostenbHas padboTa. 1

42 AbcomotHO TBepaoe Teno. [locTynarenpHoe NIBHMIKEHHE TBEpAOTO Teida. MOMEHT CHIIBI 1
OTHOCHUTEILHO OcH BpamieHusi. [linedo cubl.

43 BpararenpHoe IBHKEHUE TBEPIOTO TEa. 1

44 VYcnoBus paBHOBECHsI TBEPAOTO Tena. Pemienue 3amad Ha MOCTyNaTeNbHOE U BpallaTeIbHOE 1
JIBIDKEHHE TBEPAOTO Tela.

45 YcTolurBoe, HEYCTOWYHBOE, 0€3pa3IUIHOE PAaBHOBECHE. 1

46 Jlabopamopras paboma Ne5 «¥ccnedogarnue ycnogutl pagHogecusi meepoo2o meid, UMeuezo 1
0Cb 8PAYEHUAY.

47 Pemenue 3a1ay mo craTuke. 1
WUmnynbec marepuanibHOM TOYKM, CHCTEMBbI MaTepHalbHBIX Todek. LleHTp Macc cucTembl

48 MaTepHaJbHBIX TOueK. Teopema o ABMXEHHWH LeHTpa macc. Mmmynsc cwiel u u3menenue | 1
WMITyJIbCa TeNa.

49 3aKoH COXpaHEHHs UMITyJIbca. PeakTHBHOE ABMKEHHUE.

50 Penrenue 3a1au Ha 3aKOH COXpaHEHHUST NMITYJIbCA.

51 MoMeHT uMITyJIbca MaTepuaabHON TOUKH. IIpencTaBieHne o COXpaHEHUM MOMEHTA UMITYJIbCa 1
B IICHTPAJIbHBIX TOJISIX.

52 PaGoTa cuibl Ha MaoM ¥ Ha KOHEYHOM Tepemenienun. [ paguueckoe npeacraBiieHre paboTh 1
CHJIbL. MOIITHOCTD CHJIBL.

53 Pemenue 3anau Ha paboOTy ¥ MOLTHOCTD CHJIBL. 1

54 Kunetnueckas SHEPTHs MaTepuaabHOH ToukH. Teopema 00 W3MEHEHHH KHHETHYECKOMH 1
SHEPTUU MaTepUaIbHON TOYKH.
[loreHumanbHble ¥ HeMOTeHUHMaNbHblE cwibl. lloTeHumanbHas sHeprus. lloTeHumanbHas

55 SHEPTHUs yIpyro JNeOpMUPOBAHHON NPYKHUHEI. [loTeHIIMaNbHAas SHEPTHs Telda B OTHOPOAHOM | 1

I'paBUTALIMOHHOM ITI0JIC. HOTeHI_[I/IaJIBHaSI OHEPrus Té€jia B rpaBUTALIMOHHOM I10JIE OJHOPOOHOI'O




mapa (BHyTpH | BHe 1apa). Bropas kocMuueckasi CKopocTb. TpeThsi KOCMUYECKast CKOPOCTb.

CBs13b pa60TH HEMOTEHIINAJIBHBIX CHJI C U3MCHEHHEM MEXaHHYECKOU OHEPruu CUCTEMBI TEIL.

56 3aKoH COXpaHEHUsI MEXaHUIECKOH SHEepruu. YIpyrue U HeYNpyrue CTOINKHOBEHHSI. .

57 VYpaBHeHue ]éepHynJm JUIl WACalbHOM J>KUAKOCTH KaK CJEJICTBHE 3aKOHA COXPaHEHUS 1
MEXaHHUUECKOH SHEPTHH.

58 Pemienue 3a1au Ha 3aKOH COXpaHEHUS SHEPTHH.

59 KonTpoannas padora Nel «3akoHBI COXpaHEeHHs B MEXaHUKe»
OCHOBHBIE TIOJNIOKEHHS MOJEKyJsipHO-KuHeTHuecko Teopun (MKT), wux ombiTHOE

60 obocHoBanue. uddysus. bpoyHoBckoe nBmkeHHe. XapakTep IBWKECHUs U B3aumopencTus | 1
YaCTHII BEIIECTBA.

61 Mopnenu cTpoeHust rasos, JKUAKOCTEH W TBEPIBIX TeNl M OOBACHEHHE CBOMCTB BEIECTBA Ha 1
OCHOBE ITHUX MOJIENEH.

62 Macca u pa3zmepsl Mosiekyn (atomoB). KomndectBo BemecTBa. [locTossHHas ABoraspo. 1

63 Pemenne 3amad Ha pacdeT MacChl M Pa3MEpOB MOIEKYN (aTOMOB), KOJHMYECTBAa BEIIECTBA. 1
CaMocTosTelbHas padora.

64 TemtoBoe paBHOBecue. TemmnepaTtypa u criocods! ee uamepenns. [kana remneparyp Llenscus. | 1

65 Mopnenp waeanbHOTO rasa B MOJIEKYJISIPHO-KHHETHIECKON TEOPHUU: YaCTHUIIBI Ta3a JIBIKYTCS 1
Xa0THYECKH W HE B3aMMOJEHCTBYIOT JIPYT C APYTOM.

66 VYpaBuenne MeneneeBa-Kianeiipona. AOconmioTHass Temrmeparypa (IIKajia TeMIlepaTyp 1
KenpBuHa). 3akoH JlampToOHa.

67 Pemenune 3amau Ha ypaBHeHue MenneneeBa-Knaneiipona, 3akon JlaibToHa. 1

68 Pemenne 3amau Ha ypaBHeHue MenneneeBa-Knaneiipona, 3akon JlaibToHa. 1

69 I"a3oBble 3akoHBI. M30mpornecchl B WaealbHOM Ta3e ¢ MOCTOSIHHBIM KOJWYECTBOM BELIECTBA. 1
['paduueckoe npecTaBIeHne H30IPOIIECCOB: H30TEpPMa, H30X0pa, n300apa.

70 Pemenue 3amau Ha ra3oBbie 3akOHbI. CaMOCTOsTENIbHAS padoTa. 1

71 Pemenue 3amau Ha ra3oBbie 3akOHbI. CaMOCTOsTENIbHAS paboTa. 1
CBs13p MEXIY MaBJICHHEM W CPEIHEH KWHETHYECKOW DHEPTHed MOCTYMaTeIbHOTO TETUIOBOTO

72 JBIDKEHHS MOJIEKYJl HIEAIBHOIO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KWHETHYecKoi | 1
TEOPHH HUACAIBHOTO Ta3a).

73 Pemenue 3anay vHa ocHoBHoe ypaBHenue MKT uneansHOro rasa. 1

74 CBs3b aqcon}OTHoﬁ TeMIepPaTypbl TEPMOJMHAMUYECKON CUCTEMBI CO CPEIHEW KMHETHUECKOH 1
SHEPrueil MoCTynaTeIbHOTr0 TEIIOBOTO ABM)KEHHSI €€ YaCTHII.

75 Pemrenne 3amau Ha CBsI3b aOCONIOTHOW TeMIepaTypbl TEPMOAMHAMHYECKOH chcTeMbl co | 1




CpeIHEH KUHETHUYECKON OJHEpPruel IMOCTYMATeIbHOTO TEIUIOBOTO JIBUXKCHHS €€ YacTHIl.
CamocrosTenpHas padora.

76 Pemenue 3agau Ha ocHoBHBIE monokeHns MKT. 1

77 Pemenne KoMIUIEKCHBIX 3a7jad Ha OCHOBHEIE mosioxkeHnss MKT 1

78 [ToBTOpenne Matepuana Ha ocHOBHBIC TTostoskeHnst MKT. CamocrositensHas padoTa. 1

79 O600mmenne MaTepuaia Ha ocHOBHbIe onoxenust MKT. CamocrositenbHas padora. 1
Tepmomnaamugeckast (TZl) cucrema. 3aganne BHEUTHWX YCJIOBHUW I TEPMOAWHAMUYECKOMN

80 cucteMbl. BHemHue W BHyTpeHHUE mapamMeTpsl. [lapaMeTpsl TepMOAMHAMHYECKON CHUCTEMBI 1
KaK CpegHHe 3HAYCHWS BENMYMH, OIHCHIBAIOIINX €€ COCTOSHHE Ha MHKPOCKOITHYECKOM
YpOBHE.

81 Hynesoe nawyano tepmoauHamMukd. CaMONpPOW3BOJbHAS peaKcalus TEepMOINHAMUYECKOH 1
CHCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Monenp uaeanpHOTO Ta3a B TEPMOJAMHAMUKE - CUCTEMa YpaBHEHHI: ypaBHeHHe MeHeneeBa-

82 Kianeiipona u BelpakeHue sl BHYyTPEHHEN SHEPTUU. Y CJIOBUSI IPUMEHUMOCTH 3TOH MOJAECIIU: 1
HU3Kas KOHLIEHTPAIXs YaCTHLI, BRICOKHE TeMIlepaTypbl. BelpaxkeHue Uit BHyTpeHHEW SHEPTUU
0JTHOATOMHOT'O HJIeaJIbHOTO ra3a.

KBazucrarndyeckue u HECTaTUIECKUE TTPOIIECCHI.

83 OneMeHTapHas paboTa B TepMoauHaMuKke. Borancienue paboTel o rpaduky npouecca Ha pV- | 1
Jqrarpamme

84 Pemenwue 3anaq Ha BeIYrcIeHHe pabOTHI B TepMoauHaMuke. CaMocTosTeNnbHas padoTa. 1
KonmuecTtBo Termnothl. TemmoeMKocTh Tea. Y nenbHas U MOJISIpHAS TETUIOEMKOCTH BEIIeCTBa.

85 VYpasuenue Maiiepa. Y ienbHas TEIUIoTa CropaHus TOIuMBa. Pacyer koiuyecTBa TEIUIOTH mpH | 1
temionepenaue. [lonsrue 06 aguabaTHOM Iporiecce.

86 Pemenue 3amau pacuer kojauuecTBa TeuioThl. CaMocTosITeIbHAs padoTa. 1

87 Jlabopamopnas paboma Ne6 « zmeperue yOerbHOU MenioemMKocmuy. 1

88 IIepBblil 3aK0H TePMOZMHAMHEH. BuyTpeHnHss sHeprus. KovaquTBo TEIUIOTHl U paboTa Kak 1
Mepbl H3MEHEHHUS] BHYTPEHHEH SHEPTHU TEPMOANHAMHICCKON CHCTEMBI.

89 Pemenwne 3agaq Ha IepBeIi 3aKOH TepMoaAuHAMHUKH. CaMOCTOsTENbHAsA padoTa. 1
Bropoii 3aKk0H TepMOJUHAMUKH JIJIsl PABHOBECHBIX IPOLIECCOB: Yepe3 3aJlaHHOE PaBHOBECHOE

90 COCTOSIHAE TEPMOJIMHAMUYECKON CHCTEMBI MPOXOAWT eAWHCTBEHHas aawmabara. AbcomroTHas | 1
TeMmIeparypa.

Bropoii 3akoH TepMOAMHAMHKH Ui HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO MEpenaTh
91 TEIUIOTY OT OoJiee XOJIOAHOTO Teida K Oojee Harperomy Oe3 kommencaruu (Kiaysuyc). | 1

HeobpaTuMoCcTh IPUPOTHBIX MMPOIIECCOB.




92 [Ipunatuner netictBus Termioslx MammH. KI1J[. Makcnmansnoe 3aadenune KII. [uxor Kapro. | 1

93 Pemenue 3anau na pacuer KI1/] rernoBsix Mamud. CamocTosiTensHast padoTa. 1

94 OKOJIOTHYECKHE AaCHEeKThl HCIOJIb30BAaHMs TEIUIOBBIX JABUrareseil. TemaoBoe 3arpsi3HEeHHE 1
OKpY>KarolleH cpeapl.

95 Pemenue 3amad Ha KIII TemIoBRIX MaIlIkH. 1

96 Pemenue 3agau mo teme «TepMoInHaMUKay. 1

97 Pemenue kommekcHbIX 3a1a4u 1o Teme «Tepmoaunamuke». CamocroarenbHas padora. 1

98 [ToBTOpenne matepuana o teme «TepmonuHamukay. CamocrosTensHas paboTa. 1

99 KonTpoannas padota Ne2 nmo teme «TepMoagnHaMmuka» 1
[lapooOpa3oBanre W KOHAEHcamus. lcmapeHne W KuleHWe. YAenbHas —TerwioTa

100 HapOO6pa3OBaHI/Iﬂ. HaCBIH_[eHHLIC U HCHACBIIICHHBIC ITaphbl. KauecTBeHHnass 3aBHCHUMOCTH 1
IJIOTHOCTHU U OABJICHUA HACBINICHHOI'O Iapa OT TEMIICPATyphbl, UX HE3aBUCUMOCTL OT O6’BCM3
HACBHIIIEHHOT' 0 Napa. 3aBUCUMOCTh TEMIEPAaTyphl KUIICHHUS OT JIABJICHUS B XKHIKOCTH.

101 BnaxxHocTh Bo3yxa. AOCOMIOTHAS U OTHOCUTEIIbHASI BIAXKHOCTD., 1

102 Jlabopamopnas paboma Ne7 «H3zmepenue abcontomHotl 61axrcHOCmu 8030yXa U OYeHKa Maccbl 1
napoe 6 NOMewjeHuu .

103 Teepnoe Tteno. Kpucrajummdeckue n amopdHble Tena. AHM30TPONHUS CBOMCTB KPHUCTALIOB. 1
[InaBneHue u KpucTaJUM3aLusl. Y ienpHas Temiora miasieHus. Cyonumanus.

104 Hedopmarmu TBepaoro tena. Pactsokenue u cxxarue. Cnsur. Moayns FOnra. IIpenen ynpyrux 1
JnedhopMaruii.

105 Pemenune 3amau ma moayns FOnra. CamoctosrensHas padoTa. 1
TeruioBoe paciIMpeHUe XKUAKOCTEH M TBEPABIX Tel, 00bEMHOE M JMHEWHOE pacIIupeHUE.

106 AHFapMOHI/I3M TCIIJIOBBIX KOJIe6aHI/II71 YaCTHl BEUICCTBA KaK MpHUYIWHA TCIUIOBOI'O paClIMpPECHUA 1
TeJ (Ha Ka4YeCTBEHHOM ypPOBHE).

107 [IpeobpaszoBanue 3Hepruu B (a30BbIX Nepexoiax. YpaBHEHHE TEIIOBOro OajaHca. PenieHue 1
3a]1a4 Ha ypaBHEHHUE TEIIOBOTO OallaHca.
[loBepxHocTHOE HaTspKeHHMe. KoadduumeHT mnoBepxHOCTHOro HatshkeHus. KanmwmuispHele

108 sBNIeHUs. J{aBiieHre 10/ ICKPUBIICHHOW OBEPXHOCTHIO kuAK0ocTH. Dopmyna Jlamnaca. 1

109 Pemenue 3anau Ha K03(h(HUIMEHT MOBEPXHOCTHOTO HaTsDKeHMsI. CaMocTosTebHAas padoTa.

110 00001IeH1e MaTepraa 1o TeMe «ATperaTHble COCTOSHUS BelecTBa. Pa30BbIe EPEXOIbIY.

111 OnekTpu3auusi Tel M €€ NpOsBICHUSA. DJEKTPUUECKHH 3apsd. JBa Buaa 3JIEKTPUUECKHX




3apsiioB. [IPOBOAHUKH, TUIJIEKTPHUKH W TIONYINPOBOTHUKH. DJIEMEHTAPHBIA 3JICKTPUUCCKUI
3apsiyi. 3aKOH COXpaHEHUs! ANEKTPUUYECKOTo 3apsia.

112 BzaumogeiictBue 3apsaoB. Todeunsie 3apsansl. 3akoH Kynona.

113 Penrenue 3anau Ha 3akon Kynosa.
Onektpuueckoe mone. Ero gelicTBme Ha OSJEKTpHUUYECKHE 3apsabl. HampsbkeHHOCTH

114 anekTpudeckoro mojist. IlpoOHbIit 3apsn. JIMHMM HANpsHKEHHOCTH JJIEKTPUYECKOTO IOt | 1
OmHOPOAHOE DIEKTPHUECKOE TOJIE.

115 Pemrenne 3amay Ha HANIPSHKEHHOCTD dJIEKTpHUeckoro moist. CamocTosTeapHas padora. 1
[MoTeHIMaNbHOCTh AIEKTPOCTATHYECKOTO TMOJIsA. Pa3sHOCTH MMOTEHIMAIOB M HaMpsHKCHHUE.

116 [lorennmanpHass  3HEpPrus  3apsma B DJIEKTpocTaThdeckoM — mone.  [loTeHmman 1
QJICKTPOCTAaTUYCCKOI'O IIOJIA. CBs13b HaIMpsOKEHHOCTU TOJIA WM PA3HOCTU NOTCHIUAJIOB JJIA
AIIEKTPOCTATHUECKOTO OIS (KaK OAHOPOJHOr0, TaK M HEOAHOPOJIHOTO).

117 Pemrenue 3amay Ha pacyeT MOTEHITMANA, PA3HOCTH IMMOTEHITUAIOB.

118 [MpuHIMn cynepno3uiuy AIeKTpruYeckux nojei. Pemenne 3anaq. CamocTosTenbHas paboTa.
[lone Toueunoro 3apsga. Ilome paBHOMepHO 3apsbkeHHOH cdepsl. [lonme paBHOMEpHO

119 3apsKCHHOTO 1Mo 00beMy miapa. [lojie paBHOMEpHO 3apsHKCHHOW OECKOHEUHOU MIockocTH. | 1
KapTunbl TMHUI HAPSKEHHOCTH 3TUX T0JIEN M SKBUNOTEHIIMAIBHBIX TOBEPXHOCTEH.

120 [IpoBOAHUKH B 3MEKTPOCTATHUECKOM II0JIE. Y CIIOBHE PAaBHOBECHS 3apPsIIOB. 1

121 JIMDIEKTPHUKY B AJIEKTPOCTATHIECKOM TIoe. J(ManekTpudeckas MpOHUIIAEMOCTh BEIIECTBA. 1

122 Konnencarop. DneKTpOeMKOCTh KOHIEHCATOPa. DIEKTPOSMKOCTh IIOCKOTO KOHICHCATOPA. 1

123 [MapannensHoe coenuHeHne KOHAeHCaTOpoB. [locnenoBarenbHOE coeiMHEHHE KOHACHCATOpOoB. | 1

124 Pemenwue 3aa4 Ha coeIMHEHUE KOHIEHCATOPOB. 1

125 OHeprus 3apspKeHHOro KoHJeHcaTopa. CaMocTosTeNnbHas padoTa. 1

126 Pemenwne 3aga4 Ha SHEPrUIO 3apsHKEHHOTO KOHAEHCATOpPa. 1

127 Pewienue 3anay no Teme «NEKTPUUECKOE TIOJIEN 1

128 [ToBTOpeHne MaTepuna «NEKTPUUECKOE TOIE» 1

129 Cuna toxka. [TocTOSAHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS MMOCTOSHHOTO IEKTPHUIECKOTO TOKA. 1

130 Ucrounuku Toka. Hanpsoxenue U u D1C € 3akon Oma JUI y4acTKa LENu. 1

131 DJIeKTpUUYECcKOe CONMPOTHBIICHHE. 3aBUCUMOCTh COIPOTUBIICHUS OJTHOPOJHOTO TPOBOJIHUKA OT 1
€ro JUIMHBI ¥ TUIONIA/IM TIONIEPEYHOT0 CeUCHHUs1. Y IeTIbHOE CONPOTHBIICHHE BEIECTBA.

132 Pemenne 3agau Ha 3akoH OMa Uig ydacTKa LEMH, 3JEKTPUUYECKOE CONPOTUBIICHHE. 1

CaMocTosTelIbHas pa60Ta.




HOCHCI{OB&TCJ’IBHOG, napajui€jabHOC, CMCIIAHHOC COCAMHCHUE IIPOBOJHHKOB. Pacuer

133 9 1
pa3BETBICHHBIX JIeKTpUUecKkuX neneil. [Ipasuna Kupxroda.

134 Pemenue 3agau Ha mocieaoBaTeIbHOE U MapajluIeNbHOE COSANHEHNE TIPOBOTHUKOB. 1

135 Jlabopamopnas paboma Ne8 «Hccaedosanue cmMeuanio2o coeOUHEHUs: Pe3UCTOPO8). 1

136 Pabora asnexrpuueckoro Toka. 3akoH Jlxoyns-JIeHna. MOIIHOCTE 3JIEKTPUYECKOTO TOKA. 1
TensoBasi MOIIHOCTb, BbLEJIsIeMasi HA PE3UCTOPE.

137 Pemenue 3amau Ha pacyer pabOThl M MOIIHOCTH 3JIEKTPHUUECKOro Toka. CaMoCTOATENIbHAs! 1
pabora.

138 O/1C u BHyTpeHHee CONpPOTUBIEHHE MCTOUYHMKA TOKa. 3akoH OMa Juid MONHOHM (3aMKHYTOIN) 1
3IEKTPUYECKON LICTH.

139 MomHoCTh UCTOYHHKA TOKA. KOpOTKOE 3aMBIKaHHE. 1

140 Pemenwne 3amaq Ha 3akoH OMa /7151 TIOJTHOH TIETIN. 1

141 Jlabopamopnas paboma Ne9 «Hsmepenue 3/[C u enympennezo conpomueieHus UCMOUYHUKA 1
MoKay.

142 Konpgencarop B menu moCcTOSTHHOTO TOKA. 1

143 Pemenwne 3amaq Ha KOHIEHCATOP B IIETIH MTOCTOSTHHOTO TOKA. 1

144 [ToBTOpenue matepuana mo Teme «I10CTOSIHHBIHN AIEKTPUUIECKUIl TOK. 1

145 Pewenne 3ana4 no teme «I10CTOSIHHBIN ANEKTPUYECKUM TOK) 1

146 Pemenune kommiekcHbIX 3a1a4 1o TeMe «[locTOSHHBIIN 3neKTprUYecKuil TOK. 1

147 KonTtpoabnas padora Ne3 mo teme «I10CTOSTHHBIN 3JIEKTPHYECKHI TOK». 1

148 OnexkTpuyecKkas NPOBOANMOCTh PA3IUUHBIX BEIIECTB. DJIEKTPOHHAs MPOBOAMMOCTH TBEPIBIX 1
METAaJIOB.

149 3aBHCHUMOCTH CONPOTHUBIICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpOBOAMMOCTE. 1

150 DJIeKTPUUYECKH TOK B BaKyyMe. 1

151 CBo¥iCTBa 3EKTPOHHBIX MTyYKOB. 1

152 [MonynpoBogauku. CoOCTBEHHAs ¥ NMPUMECHAasi MPOBOJUMOCTD MOIYIPOBOJHUKOB. CBOWCTBA 1
p-n-miepexoa.

153 [TomympoBoauauKOBEIE TPHOOPEI. CaMocTosATenbHAS padoTa. 1

154 DNMEKTPUICCKUN TOK B JICKTPOJIUTAX. DIEKTPOTUTHIECKAS TUCCOITHAITUS. DICKTPOIIH3. 1

155 3axons! Dapanes A AIEKTPONIH3A. 1

156 Pemenne 3amay Ha 3aKoHBI Dapames ISt JIEKTPOITU3A. 1




157 DIeKTpUIECKUil TOK B Ta3zax. CaMOCTOSTEIBHBIA U HECAMOCTOSATEIHHBINA pa3psi. 1

158 Pa3znuyHble THUITBEI CAMOCTOSTENBHOTO pa3paaa. MoaHus. 1

159 [Tnazma. 1

160 00001aroIIe-TOBTOPUTEIHLHOS 3aHSATHC o Teme | 4
«ONEeKTPUUECKHUI TOK B Pa3IUUHBIX Cpeax»

161 [IpakTiueckas pabora Nel «M3ydenwne NBMKEHHS Tela MO OKPYXHOCTH C ITOCTOSHHOHM IO 1
MOJIYJIFO CKOPOCTBIO.

162 Brruucnenue norpenmoczeﬁ naboparopHoii pabotel Nel «M3yueHuwe HABMKEHHS Tena IO 1
OKPYKHOCTH C IMOCTOSIHHOM IO MOAYJIIO CKOPOCTBIO.

163 HpaKTI/I‘IeSKaﬂ pabota Ne2 «Ompenenenne pabOTHI CHIBI TPEHHUS TPH IBMKCHUU TeJa 0 1
HAKJIOHHOM IIOCKOCTH.

164 Brluucnenue norpemHocTen na60?aT0pH0171 paboter Ne2 «Onpenenenne paboThl CHIIBI TPEHHS 1
MIPU ABHKCHUU TENa TI0 HAKJIOHHOHN IJIOCKOCTHY.

165 [paktuueckas padora Ne3 «3mMepeHune yaeabHOM TEIIOTHI TUIABICHUS JIbAAY. 1

166 Brruncnenne morpenrHocTH TmpakTHdeckod paboTsl Ne3 «l3mepeHne yAembHOW TETUIOTHI 1
TUTABJICHUS JIBAY.

167 [paktuueckas padora Ne4 «/ccnenoBanne CMEIIAHHOTO COSAMHEHHS PE3HCTOPOBY. 1

168 Brruncnenne morpentHocTy TpakTHdeckor pabotel Ned  «lccrmenmoBaHue CMENIaHHOTO 1
COEIMHEHHSI PE3UCTOPOBY.

169 [ToBTOpeHHne MaTepuaa 1

170 O0001eHre MaTepuara. 1




