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[Inanupyemble pe3ybTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

OcBoenne yuebHOro npeamera "dusnka" Ha ypoBHE cpeHEero o01ero oopazoBanus (0a30BbIN
YPOBEHB) JOJDKHO OOECIEUUTh JOCTH)KEHHE CIEAYIOIINX JIMYHOCTHBIX, METaNpeIMETHBIX U
MIpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JlngHOCTHBIE pE3yJNbTAaThl OCBOCHMS Y4eOHOro mnpeamera "®uszmka" MTOHKHBI OTpa)kaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIIHiA, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM LIEHHOCTSIM POCCHIICKOT0 00IIECTBa, PaCUIMPEHNE KU3HEHHOTO
OTIbITa U ONBITA JESITENILHOCTU B MPOIIECCE PeaTu3allid OCHOBHBIX HANpaBlICHUI BOCIUTATEIbHON
JESTEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaxx1aHCKOTrO BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YUYaAIOUIErocs KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

NPUHATHE TPAAUIMOHHBIX OOIIEYETOBEYECKUX T'yMAaHHUCTUYECKUX W JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESTEIBHOCTh B HMHTEpEcax TIpakJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMO/IEHCTBOBATh C COLIMATIbLHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKLUUAMU
1 Ha3HAUYECHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTpHOTHUYECKOTO BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)KAaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K FOCYIapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUNUCKUX YUEHBIX
B 00nacT (PU3UKU U TEXHUKE;

3) 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEJCHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELICHMsS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro;

4) 3CTEeTHUYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOUIEHHE K MHUpY, BKIIOYas 3CTETUKY HAay4HOIO TBOPYECTBA, MPHUCYLIETO
¢uznyeckoii Hayke;

5) TpyZ1OBOTO BOCIIUTAHUS:

MHTEPEC K pa3NuyHbIM cdepaM NpopecCHOHATBHON NEATeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C

¢bu3uKOW ¥ TEXHUKOW, yMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u



peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHMIO M CaMOOOpPa30BaHHMIO B 00JIACTH (U3MKH Ha
MPOTS)KEHUU BCEU KU3HH;

6) SKOJIOTUYECKOTO BOCITUTAHUS:

c(OpPMUPOBAHHOCTh  IKOJIOTUYECKOM  KYJIBTYpbI, OCO3HaHHE TJ00AJIbHOIO XapakTepa
9KOJIOTMUYECKUX NPOOIIEM;

IJIAHUPOBAHUE U OCYILECTBIEHUE IECUCTBUUA B OKPYXKAIOUIEH CpPEJe Ha OCHOBE 3HAHMS LEIEH
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

Pacmpenue omnbita AesTeIbHOCTH SKOJIOTMYECKON HANpaBICHHOCTH Ha OCHOBE UMEIOIINXCS
3HaHUi 10 (pusuke;

7) LEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
busznuecKoil HayKu;

OCO3HAHME IICHHOCTH HAyYHOW JEATEIFHOCTH, TOTOBHOCTH B IPOILECCe M3YyUeHHs (DU3HKH
OCYIIECTBISTH MMPOEKTHYIO U UCCIIEIOBATEIBCKYIO JACITEIHHOCTh HHANBUAIYAIBHO U B TPYIIIIE.

B mporuecce nocTukeHuUs: JIMYHOCTHBIX PE3YylIbTaTOB OCBOEHUS MPOTpaMMBbI Mo (pusuke ams
YpOBHSI cpefHero oOmiero oOpa3oBaHHs y OOYYaIOUIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEIUIEKT, TIPEATIONIAT Ao ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUSI, BKIIOYAOMIETO CIIOCOOHOCTh MOHMUMATh CBOE AMOILMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHUS Pa3BUTHUS COOCTBEHHOI SMOIMOHATIBHOU cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIHPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTH 32
CBO€ TIOBEJCHHE, CIIOCOOHOCTh aJalTHPOBATHCS K IMOIMOHAIBHBIM W3MEHEHHSIM W TPOSBISTH
rMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEHl MOTHBAIIMM, BKJIIOYAIOIIEH CTpEMIIGHHE K JOCTHKCHHMIO IENU W YCIexy,
ONITUMHU3M, HUHUIIUATUBHOCTh, YMEHHUE IeWCTBOBATH, HCXO/IS U3 CBOUX BO3MOKHOCTEN;

OMITATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHMMATh AMOIMOHAIBHOE COCTOSTHUE JAPYTHX,
YYUTBIBATh €TO MIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTpPAUBATh OTHOIICHHS C APYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL.

MertanpeaMeTHbIE pe3yabTaThl OCBOSHHS IPOTPAMMBI CPETHETO 00IIIero 00pa3oBaHuUs JOIKHEI
OTpaXKaTh:

OBnazeHre YHUBEPCAIBHBIMU MO3HABATELHBIMU JCHCTBHUSIMHU:

1) 6Ga30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIFHO ~ (POPMYJTUPOBaTh M aKTyaJM3UpOBaTh TMpoOieMy, paccMaTpuBaTh ee

BCCCTOPOHHE;



OTIPENIeNATh IEeNU ACSATEILHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHU UX JOCTHIKCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PM3NUCCKUX SBICHUSX;

pa3pabaThiBaTh MJIAH PEIICHUs MPOOJIEMBI C yYETOM aHaIN3a WMEIOIUXCS MAaTePHAbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE pE3YJIBTATOB IIEJISM,
OIICHUBATh PUCKU MOCIIEICTBUIN ACITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJNHATH pPabOTy B YCIOBHSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE P PEIICHUH KU3HEHHBIX TIPOOJICM.

2) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIAJICTh HABBIKAMHM Y4E€OHO-HCCIIEIOBATECIbCKOW W TPOCKTHOH JEATEIILHOCTH B 00JIacTH
(GU3MKH, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSITEILHOMY TOMCKY METOJIOB PELICHHS 3a]ad
(U3HYECKOTO COJICpKAHUS, IPUMEHEHHUIO PAa3INIHBIX METO/I0B MTO3HAHMS;

BJIQJICTh BHJAMHU JICATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €r0 WHTEPIPETAIHH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YUYCOHBIX CHUTYAIUSX, B TOM YHCJE MPH CO3IaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PUBHKH;

BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIC CBS3M M aKTYaIM3UPOBAThH 337a4y, BBIIBUTATH TUIIOTE3Y
€e pelICHMs, HAXOIUTh apTyMEHTHI JIJIS JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTpPhl
Y KPUTEPUU PEUICHUS;

AHATM3UPOBATH MOJTYYCHHBIE B XOJ€ PEIICHUS 3a/1a4H PE3YNIbTaThl, KPUTHYECKH OIEHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BATEIILHOMN JIEATSIBHOCTH, B TOM
qHclie IPU U3YYeHUU (HU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MMePEHOCUTH 3HAHUS 110 (PU3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEACITSILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEH, MIpeJIaraTh OPUTHHANBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTh MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabota c uHbOpMaITHEHi:

BJIQJICTh HABBIKAMH IOYYCHUS WHGOpMANUUA (U3WYECKOTO COACPKAHHUS W3 HCTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOSITEIHHO OCYIIIECTBIISATH MOUCK, aHAIH3, CHCTEMATH3AIUIO K HHTEPIIPETAIIUIO
nH(OpMAaIIUY PA3IUYHBIX BUAOB U (GOPM MPECTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

HCII0JIB30BaTh CPECACTBA PIH(bOpMaHI/IOHHBIX U KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B PEIICHUN



KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OPraHM3aIlMOHHBIX 3a7lad C COOJII0JIeHueM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepesKeH s, TPAaBOBBIX M ATUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOrO COJIEPKaHUs B PA3IMYHBIX opMaTax C yueToM Ha3HaueHUs
uHpopMallMd U 1IeJIeBOM ayAMTOpUM, BbIOMpas ONTUMalbHYIO (OPMY NPEICTABICHUS U
BU3YyaIM3aL1H.

OBnazeHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JI€HCTBUAMU:

1) obmeHue:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKHU U BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

pa3BEpPHYTO U JOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C HCIIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB.

2) coBMecTHas JeSTeNbHOCTD:

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON U MHANBUAYAIbHON pabOTHI,

BbIOMpaTh TEMaTHUKYy KU METObl COBMECTHBIX JEHWCTBUH C ydyeTOM OOILIUX HHTEPECOB, U
BO3MOXKHOCTEH KaK/10T0 4jeHa KOJUIEKTHBA;

MPUHUMATH €M COBMECTHOM JI€ATEeIbHOCTH, OPTaHU30BbIBaTh U KOOPJAUHUPOBATH JIEHCTBUS
IO €€ JOCTUKEHHIO: COCTABIIATH IJIaH IEHCTBUH, paclpeiesiTh POJIU C Y4€TOM MHEHUN Y4aCTHUKOB,
00CyXI1aTh pe3yJIbTaThl COBMECTHOU PabOTHI,

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXJOr0 yYaCTHUKA KOMAHJbl B OOLIMI pe3ysbTar no
pa3paboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLIEHMBATh HAEH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3IMYHbBIX CUTYalUsAX, IPOSBIAThH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

OBnazneHne yHUBEPCAIBHBIMU PETYJISITUBHBIMU JCHCTBUSMMU:

1) camoopranuzanus:

CaMOCTOSITENIbHO OCYHIIECTBIIATh TO3HABATEIbHYIO JESITENbHOCTh B 00JacTH (U3UKU U
aCTPOHOMMH, BBISABIIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS pacuyeTHBIX M KayeCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUS TPAKTUYECKON PabOTHI C yU€TOM HMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN
U NIPEATIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a

pelieHue;



OLICHUBATh MPUOOPETEHHBIN OTIbIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO APYAUIMHA B 001acTH (PU3MKH, TTOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBIN YPOBCHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTUBBI B JAESATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH TIO3HABATEIHHOW peieKCHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUH U
MBICJIUTEJIBHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHIA;

MCIIOJIb30BaTh pUeMbl pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS I10 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATECIBHOCTH.

3) npunsaTue ceds u APyrux:

MPUHUMATH ce0sl, MOHMUMAas CBOM HEJOCTATKHU M JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

IIpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKY.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MporpaMMbl Mo ¢usuke. B mporecce nzydeHus xypca
¢busuku 6a3oBoro yposHs B 10 kitacce 00y4aronuiicss HAy4uTCs:

JEMOHCTPHPOBATh Ha MPHUMEpAax pPOJb U MeCTO (u3uku B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHHUKM M TEXHOJOTMH, B IPAKTHYECKOU
JEeSATEIbHOCTH JIFO/ICH;

YUUTHIBATh TPAHUIBl MPUMEHEHUS! U3YYCHHBIX (U3UUECKUX MOJENeil: MaTepuaabHas TOUKa,
MHEepLMaJIbHas CUCTEMa OTCYeTa, aOCOJIIOTHO TBEPOE TEJIO, UACAIbHBIM ra3, MOJEIN CTPOCHUs
ra3oB, KUAKOCTEH M TBEPIBIX TeJl, TOUEUHBIN 3JEKTPUUECKUN 3aps] MpU peuIeHUH (PU3NUECKUX
3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBICHHS (TIPOLECCh) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOH TEOPUU CTPOCHMS BEIIECTBA U DJIEKTPOAUHAMUKM:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BUKEHHE, CBOOOIHOE NaIeHNE Tell, IBUKEHHE
[0 OKPY)KHOCTH, MHEpLUs, B3aUMOJeNCcTBHE Tel, Tuddy3us, OpOYHOBCKOE JIBUKEHHE, CTPOCHHE
KHUJIKOCTEH W TBEpPJbIX TN, U3MEHEHHEe oObeMa Tel NpU HarpeBaHUH (OXJIaKIEHHUH), TEIIOBOE
paBHOBECHE, HWCIAPEHHE, KOHJACHCAIMs, IUIaBICHUE, KPUCTAUIM3alus, KUIEHUE, BIAXHOCTb
BO3/1yXa, IOBBIIICHUE JABJICHMS Ta3a NPH €ro HArPEBaHWHM B 3AKPBITOM COCYAE, CBSI3b MEXKIY
rapaMeTpaMu COCTOSIHUS a3a B U30IIPOLIECCax, JIEKTPU3ALUs TN, B3aUMOACHCTBUE 3apsI0B;

OTHCHIBATh MEXaHUUYECKOE JABM)KECHUE, UCTIONB3Ys (PH3UUeCKre BEIMYUHBL KOOPAWHATA, MYTh,
IIepeMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA, UMITYJIbC TeJld, KHHETUYECKas dHEprus,

IMOTCHIHAJIbHAd OJHEPrus, MCXaHHUYCCKasd pa60Ta, MCXaHUYCCKasds MOMIIHOCTH, IIpU OIHWCAaHUU



MPaBWJIbHO TPAKTOBATh (PU3MUECKHI CMBICI MCIIOJIb3yEMbIX BETMYNH, UX 0003HAYEHUS] U €IUHUIIBL,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETUYHHAMH,

OTMCHIBATh U3yUYCHHBIE TEIJIOBBIEC CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCTIONb3Ys (hU3nUyecKue
BEJIMYMHBI: IABJICHHUE ra3a, TEMIIepaTypa, CPEeIHss] KUHETUYECKAsi SHEPIUsl XaOTUYECKOIO IBUKEHUS
MOJIEKYJI, CPEAHEKBAIpaTUYHAsi CKOPOCTb MOJIEKYJ, KOJIHMYECTBO TEIIOTHI, BHYTPEHHSS SHEPIus,
pabota raza, KO3QPUIUEHT TOJIE3HOTO ACHCTBHSI TEIUIOBOTO JBUTATEINS; IPU OMMCAHUH TPABHIBLHO
TPaKTOBaTh (DU3MYECKHI CMBICI UCIIONb3YEMbIX BEJIHMUUH, UX 0003HAUCHHS U €IWHUIIBI, HAXOAUTh
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYHUHY C IJPYTHUMH BETUYHHAM;

ONUCHIBAaTh HU3YYECHHBIE DJIEKTPUUYECKHE CBOWCTBA BEIIECTBA M JJIEKTPUUYECKHE SIBICHUS
(mporiecchbl), UCHONB3YS (PU3NYCCKUE BEIWYWHBI: DJIEKTPUYCCKHHA 3apsii, AJICKTPUUYECKOE TOJIe,
HaIPsHKEHHOCTD 110JIs, MOTEHIMAJ, pa3HOCTh TOTEHLMAJIOB; IIPU ONMCAHNUU NPABUIBHO TPAKTOBATh
(bu3nYecKui CMBICT MCIIOJIb3yEeMbIX BEJIMYMH, X 0003HAYCHUS U €AMHHUILIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIUE NaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYNHAMU;

aHAM3UPOBaTh (prU3MUYECKHe NPOIECChl W SIBICHUS, HWCHOJNB3ysd (U3NYECKHE 3aKOHBI H
IIPUHLUIIBL 3aKOH BcemupHoOro tsarorenus, I, II u III 3akonsl HplOTOHA, 3aKOH cOXpaHEHMs
MEXaHUYECKOM 3HEpPruH, 3aKOH COXPAaHEHUsI MMITYJIbCA, TPUHUUI CYNEPHO3ULUN CHJI, MPUHLIMII
pPaBHOIIpaBUs HMHEPLUAIBHBIX CHUCTEM OTCUETa, MOJIEKYJISIPHO-KMHETHUECKYIO TEOPUI0 CTPOECHUS
BELIECTBA, A30BbI€ 3aKOHBI, CBA3b CPEIHEN KHHETUUECKON YHEPTrUU TEIIOBOTO IBUKEHUS MOJIEKYII
¢ abCOIOTHOM TeMIepaTypoi, MepBbIii 3aKOH TEPMOTUHAMUKH, 3aKOH COXPAHEHUS SJICKTPUIECKOTO
3apsiga, 3akoH KysjoHa, mpu 3TOM pasnuyarh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIpaXKEHUE U YCIOBUS (TPaHHULIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NMPUHIUIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3nanyaTth yCIOBHs UX O€30MaCHOT0 MCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

BBIMOJIHATh OKCIEPUMEHTBI 10 HCCIEAOBAaHUIO (DU3UYECKUX SIBICHUM U IPOLECCOB ¢
HCIOJIb30BAHUEM IPSMBIX, 1 KOCBEHHBIX U3MEPEHUH, pu 3TOM (HOpMYIHpPOBaTh MpodieMy/3aady
U TUIOTE3y Y4eOHOro 3KCIepuMeHTa, coOMpaTh YCTaHOBKY W3 IPEAJIOKEHHOro 000pyAOoBaHUS,
MIPOBOAUTDH ONBIT U POPMYITUPOBATH BHIBOIBI;

OCYILECTBIIATh MPSIMBIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH, IPH ITOM BBHIOUPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HUCMOJIb30BaTh W3BECTHBIE METOJIbl OLIEHKU MOIpEIIHOCTEH
U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEXAy (U3NYECKUMHU BEIMUYMHAMHU C HCIOJIb30BAHUEM MPSMBIX
U3MEPEeHUH, MpPH 3TOM KOHCTPYMPOBATH YCTAHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJTY4YEHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUE TaOJIMIl U TpadUKOB, J€iaTh BBIBOJABI 110 pe3yibTaTaM
UCCIIEIOBaHMUS;

coOiroaaTh npasuia 6€30MacHOro Tpy/a Mpy NPOBEACHUN UCCIIeI0BaHUM B paMKax y4eOHOTo



IKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEILCKONM W TMPOSKTHOH JESTEIBbHOCTH C HCIIOJb30BAaHHEM
M3MEPUTENBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYIOBaAHUS;

pelaTh pacyeTHHIE 3a/1a4u C SBHO 3aJaHHON (PU3NYECKONW MOJEIbIO, HCIIONB3Ys (PU3HUSCKUE
3aKOHBI M TPHUHIUIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/la4d BBIOMpPATh (PU3HUYECKYIO MOJIEIb,
BBIJICIATh (PU3UUECKUE BETMUMHBI 1 (DOPMYJIBI, HEOOXOIUMBIC IS €€ PEIICHHS, IIPOBOANTH PACUEThI
Y OIICHMBATh PEATLHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIIMYNHBL

peliaTh Ka4YeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPCUMBYIO IIEMOYKY
pacCyXIeHHI C UCIIOJIb30BAHUEM M3YUYCHHBIX 3aKOHOB, 3AKOHOMEPHOCTEH U (PU3NICCKHX SIBIICHUI;,

UCIIOJIB30BaTh MPH PEUICHUU YYEOHBIX 3a7a4 COBPEMEHHbBIC WH(POPMAIMOHHBIC TEXHOJIOTHU
JUTS TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIUH U MPEACTABICHUS YIeOHON U HAYIHO-TIOMYJISIPHOM
nH(OpMALINHY, TIOTYYCHHON U3 PAa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATH MMOTYyIacMYIO
nHpopMaIuo;

NPUBOJIUTH MPUMEPHI BKJIaJ]a POCCHICKHUX U 3apyOeKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTH;

WCIIOJIb30BaTh TEOPETHUYCCKHUE 3HAHMSI 1O (PU3MKE B TIOBCEIHEBHOM JKU3HH IS OOCCTICUCHUS
0€30MacHOCTH TpU OOpAIICHUU ¢ MPUOOpPaMHU U TEXHUYECKHMMHU YCTPOMCTBAMH, JUIS COXPaHCHHSI
3II0OPOBbSI U COOJTIOJICHHSI HOPM KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpele;

paboTaTh B TpYIIE C BBITOJHCHUEM pPA3JIMIHBIX COIUAIBHBIX POJICH, TUIAHUPOBATH PaboOTy
TPYIIIBI, PATMOHAILHO PACTIPEACIIATh O0S3aHHOCTH U TUTAHUPOBATH JCSITEILHOCTD B HECTAHIAPTHBIX
CUTYyallUsX, OIICHWBATh BKJIAJ KaXKIOrO M3 YYaCTHHUKOB TPYIIIbI B PEHICHUE pPacCMAaTPHBACMOM

MPOOIEeMBI.

Conep:xxanue yueOHOT0 npeamera

Pa3nea 1. @u3nka 1 MeTOAbI HAYYHOIO MIO3HAHUS.

®usnka - Hayka o mnpupoje. Hayunsle MeTonbl NO3HaHMsI OKpyKamolero mupa. Poip
9KCIIEPUMEHTA U TEOPHUH B MPOLIECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MopnenupoBanue ¢u3nyecKux sBIeHUH U mporeccoB. Hayunwle rumortesbl. dusnueckue
3aKOHBI U TeopuH. [ paHUIIbI MPUMEHUMOCTH (pU3HUECKUX 3aKOHOB. IIpuHIMI COOTBETCTBUS.

Pone um mecro ¢u3uku B (HOpMUPOBAHMM COBPEMEHHOM HAy4YHON KapTHHBI MHpa, B
MPAKTUYECKON AESITETbHOCTH JIIO/IEH.

JemoHcTpanmy.

AHasiorossle 1 U(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3nen 2. Mexanuka.

Tema 1. Kunemaruka

MexaHndeckoe JBHXKXCHUC. OTHOCHUTENBHOCTh MEXAHUYECKOTO JABUXKCHUA. Cucrema orcuera.



Tpaektopus.

[lepemenienue, CKOpoCTh (CpeaHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHHUE
MaTepualbHOM TOYKH, MX MPOEKIMU HAa OCH CHCTeMbl KoopauHar. CJoKeHHE MEepeMElICHUN U
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJUHEIHOe nBuxkeHue. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPUAIbHOW TOYKU OT BPEMEHH.

CBoOonHOe majieHne. Y CKopeHrue CBOOOHOTO TIaICHUS.

KpuBonunelinoe neukenue. [[BrkeHne MaTepualibHOM TOYKH MO OKPY>KHOCTH C TTOCTOSTHHOM
[0 MOJYJIIO0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIUHEIHast ckopocThb. [leproa u yactora obparieHus.
LenTpocTpeMHUTENbHOE YCKOPEHHE.

TexHu4eckue yCcTpoCcTBa M MPAKTUYECKOE MPUMEHEHHE: CIUJAOMETp, JIBHIKEHHE CHApPSJIOB,
LIETIHBIE U PEMEHHbIE [TEpEeAAUN.

JlemoHcTpanuu.

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPALNS KHUHEMAaTUUECKUX XapaKTEPUCTUK JBUXKEHUS.

[IpeoOpazoBanue NBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Habmtonenue npmxeHus Tena, OpoleHHOro Mo/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO IMaICHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU TTO OKPYKHOCTH.

Y4eHUYECKU IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEETICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHONICHHS MEXAY MYTSIMHU, MPOWUIEHHBIMU TEJIOM 3a IMOCJIEI0BaTEIbHbIC
paBHbBIE TPOMEKYTKHU BPEMEHH MPU PABHOYCKOPEHHOM JBU)KEHUU C HAYAJIbHOM CKOPOCTHIO, PaBHOM
HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tenaa, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka.

IIpuHuun otHocurenbHOCTH ['anmunes. Ilepsbiii 3akoH HproTona. MHepuuanbHble CUCTEMBI
oTcuera.

Macca tena. Cuna. [Ipunuun cyneprio3unuu cuii. Bropoit 3akon HeroToHa 11 MaTepuaibHON
ToukHu. Tpernii 3akoH HprOTOHA 1151 MaTepUATTBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenune. Bunbr Tperus (mokosi, ckonabxeHus, kauenus). Cuna tperus. Cyxoe tpenne. Cumna

TPEHHsI CKOJBXKEHUS M cuia TpeHus nokosd. Kosdduument tpenus. Cuna COnpoOTHBICHUS IMPHU



JBUKEHUH TeJa B )KMJIKOCTH WJIU Tase.

[ToctynarenpHoO€e 1 BpallaTelbHOE ABM)KEHHUE AOCOIIOTHO TBEPOTO TENa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaileHus. [limeuo cuibl. YcnoBus paBHOBECUS TBEPIAOTO
Tena.

TexHuueckue yCTpoWcTBA M MNPAKTUYECKOE NPUMEHEHUE: MNOAUIMIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JeMoHcTpanuu.

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CroxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena rnpu yCKOPEHHOM NOABEME U TTAJCHUH.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBeCHUs TBEpAOTro Tena. Buabl paBHOBECHS.

Y4eHUYECKU IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI

N3ydeHue aBMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOUIHNX B PYKUHE U PE3UHOBOM 00paslie,
OT uXx JnedopMaluu.

HccnenoBaHue yclIOBUN paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAICHHUS.
Tema 3. 3akoHbI cOXpaHeHUs] B MeXaHUKe.

Nmnynsc MaTepuaabHOM TOYKHM (Tena), CUCTEMbl MaTepUalbHbIX TOYeK. MIMIynbc cuibl U
U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyjbca. PeakTMBHOE NBMKECHHUE.

Pabora cuinbl. MOIIHOCTH CHITBL.

Kunerndeckass sHeprus MarepuaqbHOM TOuku. Teopema 00 H3MEHEHUU KHUHETHYECKON
SHEpPTrUH.

[TorennuanbHas sHeprusi. IloTeHnuanbHas >Heprus ynpyro aeGOpMUPOBAHHON IMPYKHUHBI.
[TorennuanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAbHbIE CUJbl. CBs3b pabOThl HEMOTEHIHATBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM HEepPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKOM dHEpruu.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue ycTpoWcTBa M IPAKTUYECKOE NPHUMEHEHHUE: BOAOMET, KONEp, NPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

JeMmoHcTpanmu.



3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Y4eHUYECKUH IKCIIEPUMEHT, JJaOOpaTOpHbIE pabOThI

N3ydeHue aOCOMOTHO HEYIIPYTOro yiapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOTHI CUIIbI C U3MEHEHUEM MEXAHUUYECKOM SHEPrUM Tella Ha IpUMEpe
pacTsLKEHUS PE3UHOBOTO KIyTa.

Pazgean 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOH TEOPHH.

OCHOBHBIE TOJIOKEHHSI MOJICKYISIPHO-KHHETHYECKOW TEOPHUH M HMX OIBITHOE OOOCHOBaHHE.
BpoynoBckoe nemwxenue. Auddysus. Xapakrep NBUKEHUS U B3aMMOACHCTBHS YaCTHIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPbIX TelI U OOBSICHEHHE CBOICTB BELIECTBA Ha OCHOBE
3TUX MoJeneil. Macca u pa3mepsl mosiekyi. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TermoBoe paBHoBecue. Temnepatypa u ee uzmepenue. lllkana remneparyp Lenbcus.

Mopnens upeanbHoro raza. OCHOBHOE YypaBHEHUE MOJIEKYISPHO-KHUHETUYECKOW TEOPHUH
UJeabHOTO Ta3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa CpeHel KHHETHUECKON YHEPTHH TEIJIOBOTO
nBUKeHus yactul rasza. [llkana temneparyp KenbBuna. I'a30Bble 3akoHbI. Y paBHeHUE MeHneneeBa-
Kunaneiipona. 3akon JlanbroHa. M3ompoiieccsl B UACAIBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe npencTaBieHNe H30IPOIIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHUYECKUE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

JeMoHcTpanuu.

OneIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (Gororpaduu  MOJIEKYJ
OPraHUYeCKUX COCTUHEHUH.

OnbIThl 0 AP PY3UH KUAKOCTEHN U ra30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Monens, niurocTpupyronias Npupoay AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpOLECCHI.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE pabOTHI

OrnpezenieHre Macchl BO3ayXa B KJIIACCHONW KOMHATE Ha OCHOBE M3MEPEHH 00beMa KOMHATHI,
JABJICHUS U TEMIIEpATYphl BO3/lyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS pa3peXEHHOT0 Tra3a.

Tema 2. OCHOBBI TEPMOAUHAMMKH.

TepmonnHamuueckas cucremMa. BHYTpeHHss »HEprus TEPMOJMHAMHYECKOW CHUCTEMBI U



criocoObl ee u3MeHeHHs. KommnuecTBo TeruioTsl U pabota. BHYTpeHHsIsI sHEprusi 0AHOATOMHOI'O
uealbHOTO raza. Buapl Temionepenaun: TEIIONPOBOJHOCTb, KOHBEKINS, U3IydeHHUE. Y AeIbHas
TEIUIOEMKOCTb BelllecTBa. KoJIM4ecTBO TEMIOTHI U TEIUIONEPEaaye.

[Tonstue 06 aguabatHom mporecce. [lepBbiii 3akoH TepmoauHamMuku. [Ipumenenue nepBoro
3aKOHA TEPMOAMHAMUKHY K H3ompoiieccaM. I'paduueckas uHTepnperanus padoThl rasa.

Bropoii 3akoH TepMoarHaMuku. HeoOpaTHMOCTh POIIECCOB B IPHPO/IC.

TemoBele MamuHbl. [IpuHIUIBEL OeiCTBUS TemIoBbIX MamuH. [IpeoOpa3oBaHus 3HEpruu B
TEIUIOBBIX MamrHax. KoadduuueHnt mone3noro AecTBus TeraoBoi mamuHbl. [{ukn KapHo u ero
K03 (HULIMEHT MOJIE3HOT0 JEHCTBUS. DKOJIOrHUECKHUe TPOOIeMbl TEIJIOPHEPTeTHKY.

TexHuueckue ycTpoHCTBa U NMPAKTUYECKOE IPUMEHEHHE: BUTATEIb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOAUIBHHUK, KOHAUITUOHED.

JlemoHcTpanuu.

V3MmeHeHre BHYTpEHHEH SHEPTUU Tella MPU COBEPIICHUH pa0OThI: BbUIET MPOOKH U3 OYTHLIKU
MOJT JIGHCTBHEM C)KaToro BO3/AyXa, HarpeBaHue »¢pupa B JATYHHOH TpyOKe ITyTeM TpPEHUs
(BUI€OAEMOHCTpALUSA ).

H3meHeHue BHYTpEHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJISl.

Y4eHn4ecKkuid IKCIIEPUMEHT, 1TabopaTopHbIE pabOTHI

N3mepenne yaenbHOU TEI0EMKOCTH.

Tema 3. ArperatHbie cOCTOSIHUA BellecTBa. ®a3oBbie Nepexobl.

[TapooOpa3oBanue u koHAeHcarus. Mcnapenne u kuneHue. AOGCONMIOTHAS U OTHOCUTEIbHAsS
BJIQXKHOCTh BoO3Ayxa. HacelmeHHBI map. YienbHas TeruioTa mnapooOpa3oBaHHs. 3aBHUCHUMOCTh
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

Teepaoe Teno. Kpucranauueckue u amopdHble Tena. AHM30TPONHS CBOWCTB KPHCTAJIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuansl. [naBnenue u kpucramumsanus. Y aenpHas TernjaoTa
miasnenus. Cyonumarus.

YpaBHeHUEe TeII0BOro HajgaHca.

TexHuueckne ycTpoWCTBa M IPAKTHUECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTHUH MOJTyYEHHUSI COBPEMEHHBIX MaTEpPHUaJIOB, B TOM YHCIIE HAHOMATEPUaJIOB, U
HAaHOTEXHOJIOTUH.

JleMoHCTpanuu.

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenve npyu noHM>KEHHOM JIaBJICHHH.

CriocoOb1 U3MEpEeHUs BIAKHOCTH.



HabGmionenne HarpeBaHuss M IUIAaBJICHHS KPHUCTANIMYECKOro BemlecTBa. JleMoHcTparus
KPUCTAJLJIOB.

Y4eHHueCKU IKCIIEPUMEHT, JTJabopaTopHbie padoThl 3MepeHne OTHOCUTETHHON BIAKHOCTH
BO3/1yXa.

Pa3znea 4. JiekTpoauHaMuKa.

Tema 1. DnexkTpocTaTuka.

OnexTpuzanus Tei. JNeKTpUuuecKuil 3apsaa. JlBa Buja aneKTpuyeckux 3apsaoB. [IpoBoaHuky,
JUAJIEKTPUKHU U MTOJIYIIPOBOJHUKH. 3aKOH COXPAaHEHHUSI 3JIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsinoB. 3akoH KynoHa. To4edHbIN 3JEKTPUUECKUAN 3apsl. DIECKTPUIECKOE
nosie. HampsxkeHHOCTh dnexTpudyeckoro nosid. IIpyHmun cynepnosuuuy 3JIEKTPUYECKUX ITOJIEH.
JIMHUM HaNPSHKEHHOCTH JIEKTPUYECKOTO TOJISL.

Pabora cun anekrpocratuueckoro mosis. [loreniman. Pasnocts norennuanos. [IpoBoguuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM MoJ€e. J(uanekrpuyeckas NpoOHUIAEMOCTb.

OnekTpoeMkocTb. KoHaeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHJEHcAaTopa. OHeprus
3apsKEHHOI0 KOHJIEHCATOopA.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: SJIEKTPOCKOIN, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAsT 3allUTa, 3a3eMJICHUE SJICKTPONpPHOOPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyMHBIA IPUHTED.

JeMoHcTpanuu.

VY CTpOoHCTBO U IPUHIMUIT ACUCTBUS AIEKTPOMETPA.

B3anmoaeicTBie HadIeKTPU30BAHHbIX TEN.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHIeCcKast 3allnTa.

JINdIIEKTPUKN B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIaJM IUIACTUH, PAaCCTOSHUS
MEXIYy HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCATOPA.

VY4eHn4eckuil HKCIIepUMEHT, J1abopaTOpHbIE pabOThI

N3mepenne 31eKTpOeMKOCTH KOHIEHCAaTOPA.

Tema 2. IIoCTOSAHHBIN 3JIEKTPHYECKHH TOK. TOKH B pa3/IMYHBIX cpeAax. JJIeKTPHYEeCKUl
TOK. YCJIOBHSl CYLIeCTBOBAHHUSI JJIeKTpH4Yeckoro toka. Mcroynmkum Toka. Cuia Toka.
ITocTOAHHBIN TOK.

Hamnpsoxenune. 3akon Oma i1 ygacTka Iemnu.

DJIEKTPUUYECKOE COMPOTUBJIEHUE. YIETbHOE CONPOTUBIIEHUE BemiecTBa. [locnenoBarenbHoe,



MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE MPOBOJHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH [[xoyns-JIenia. MOIIHOCTD 3J€KTPUYECKOTO TOKA.

DNEeKTpOABMKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE MCTOYHMKA TOKa. 3akoH Oma s
MOJTHOU (3aMKHYTOM) AJIEKTpUYecKoi 1enu. KopoTkoe 3amblkaHue.

DJIEKTPOHHAs MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh COIPOTUBIICHUS METAJLIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAs U MpPUMECHas! MPOBOJUMOCTD MOJIYIPOBOIHUKOB. CBOMCTBA
p-n-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKUH TOK B pacTBOpaXx M paciylaBaX 3JIEKTPOJIUTOB. JIEKTPOIUTHYECKAS
JUccoIaIus. JIeKTPOIIn3.

DJneKTpuuecknil ToOK B razax. CamMoCTOSTENbHBIM M HECAMOCTOSTENbHBIA pa3psia. MoaHus.
[lna3ma.

TexHuueckue ycTpoHCTBa U NPAKTHUUECKOE NMPUMEHEHHUE: aMIIepMETp, BOJIBTMETpP, pEocTar,
MCTOYHHKH TOKa, SJICKTPOHArpeBaTeIbHbIE TPHOOPHI, 3JIEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMETP
COINPOTHUBIICHUS, BAKYYMHBIM THOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIN THO,
rajJibBaHUKA.

JemMoHcTpanuu.

W3mepeHue cuibl TOKa U HaIlPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUSA UWJIMHAPUYECKUX IPOBOJAHUKOB OT JJIMHBI, ILJIOIIAIN
MIONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMmeliaHHOe COeTUHEHNE MPOBOTHUKOB.

IIpssMoe wu3MepeHHe HSIIEKTPOABHKYIIEH Ccwibl. KOpoTkoe 3aMblKaHHE TalbBAHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

VY4eHn4eckuil HKCIIepUMEHT, J1abopaTOpHbIE pabOThI

W3ydeHne CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

H3mepenne 31eKTpOABMKYIIEH CHIIbl ICTOYHHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Ha6J'IIOIleHI/IC QJICKTPOJIN3A.



TeMaTnuyeckoe MJIAHMPOBAHUE

Neri/mm HaunmenoBanue pasnena u TeM IporpaMmbl Koymnue | Konrponsuele | IIpaktuueckue
CTBO paboTHI, paboTHI,
4acoB KOJI-BO YacOB | KOJI-BO YacOB
1 Pu3uKa U METO/Ibl HAYYHOI0 O3HAHHUSI. 2
2 MexaHuka. 26
3 Kunemartuka 9 1
4 Jlunamuka. 10 1 1
5 3aKOHBI COXPAHCHHS B MEXAHHKE. 7
6 MouiekyJisipuasi pu3uka u TepMoauHamMuka. | 18
7 OCHOBBI MOJICKYJISIPHO-KUHETHUECKON Teopun. | 6
8 OCHOBBI TEPMOJIMHAMHUKH. 8 1 1
9 ArperatHble cocTostHMS BemecTBa. dazoBbie 4 1
MEPEXOJIbI.
10 DJIeKTPOAMHAMHKA. 20
11 DJIEKTPOCTaTHKA. 11 1
12 ITocTOSIHHBIM 3JIEKTpHUUYECKMM TOK. TOKH B 1
pa3MYHBIX CcpefJax. OJNEeKTPUYECKUH  TOK. 9
VY CII0BHS CYIIECTBOBAHUS SIEKTPUIECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [1oCcTOSHHBIHN TOK.
Bcero 68 3 5




I'padpuk KOHTPOJIBLHBIX padoOT

Komnuec
Hara [ara
Tema TBO
wiaHupyemas | (axtuueckas
4acoB
Konrponsnas padora Nel mo teme «Kunemartuka. 1
JlmHaMuKa»
KonTponbras pabota mo Teme Ne2 «OCHOBBI 1
TEPMOJMHAMUKI
Konrtponsnas padora Ne3 o reme 1
«DIEeKTPOCTATUKA
I'padpuk npakTudeckux padbor
Komnuec
Hara Jara
Tema TBO
iaaupyemas | (paxTudeckas
4acoB
Jlabopamopnas paboma Nel «H3yuenue 0sudsicenus 1
mena, OPOUEHHO20 20PU3OHMANLHO Y.
Jlabopamopnas paboma Ne2 «Hccnedosanue
VCA08ULL pagHO8eCUst meepoo2o mena, umernwezo ocb | 1
8paueHUs.
Jlabopamopnas paboma Ne3 «Hzmepernue yoenbHotl 1
MenI0eMKOCIUY.
[TapoobpazoBanue u KoHAeHcamwus. Vcnaperue u
KkureHue. AOCONIIOTHAS U OTHOCUTEINbHAS BIKHOCTD
BO31yxa. Hacelmennslii nap. Y penpHas Temiora 1
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI
KHIICHUS OT JaBjieHus. Jlabopamopuas paboma Ne4
«H3meperue omHocumenbHOU 81ANCHOCMU 8030YXA)»
Jlabopamopuas paboma Ne5 «Hzmepenue
NeKMPOOBUICY U el CUTbL UCTOYHUKA MOKA U €20 1

GHYMPEHHE2O CONPOMUBIEHUS).




IToypouHoe muIaHMpoOBaHUE
[IpuunHa KoppeKIuu
Jara Hara Tema KommuectBo
IUTaHUpYyeMast (akTrueckas 4acoB

1 ®dusuka - Hayka o npupoze. Hayunsie MeToas! MO3HaHUS OKpysKarouiero Mupa. Ponp 1
9KCIEPUMEHTA U TEOPUH B IPOLIECCE MO3HAHMS IPUPOABL. DKCIIEPUMEHT B (PHU3HKE.
MonenupoBanne HU3NIECKUX SBICHUN U poiieccoB. HaydHbIie THITOTE3HI.

2 dusnyeckre 3aKOHbI U TeOpUH. [ paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. 1
[punnun cootBercTBUs. Ponb u MecTo Gu3MKHN B GOPMUPOBAHIH COBPEMEHHON
Hay4YHOU KapTUHBI MHpPA, B IPAKTUYECKON NESTEINBHOCTH JIFOACH.

3 Mexanunueckoe nBmwxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOT0 IBMKeHHs. Cucrema 1
orcuera. Tpaekropus.

4 HepeMemeHHi:, CKOPOCTH (CpeHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOpEHHE 1
MaTepHAIbHON TOYKH, UX MPOCKIIMU Ha OCH CUCTEMbI KOOPIMHAT.

5 CrnoxxeHne nmepeMeIieHui U CJI0KEeHUEe CKOPOCTEH. 1
PaBHOMepHOE U paBHOYCKOpEHHOE MpsIMONIMHEHOE ABMkeHue. [ paduku

6 3aBUCUMOCTH KOOPJUHAT, CKOPOCTH, YCKOPEHUSI, MyTH U TIepeMEIIeHUs] MaTepralbHoi | 1
TOYKHU OT BPEMEHHU.

7 Pemenue 3ana4 Ha paBHOMEpPHOE U paBHOYCKOPEHHOE MPSIMOIMHENHOE JBIKEHUE.
CBobogHoe naieHue. Y cKkopeHue cBOOOHOTO TaICHUSI.
KpuBonuneitnoe nsmkenue. [[BmkeHne MaTepraibHON TOUKH 110 OKPY>KHOCTH €

9 MOCTOSIHHOH 110 MOJYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEIHast ckopocTs. Ileproxn | 1
W yacTtoTa obOpanienusi. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

10 Jlabopamopnas paboma Nel «H3zyuenue osusicenuss mena, OpoueHHo20 1
20PU3OHMATILHOY.

11 [ToBTOpenne matepuana o teme «KnHemaruka»

12 ITpunuun otHocutensHocTH ['anmunes. [lepsslit 3akoH HeroToHA. HEpIMaIbHEBIE 1
CHCTEMBI OTCUeTa.

13 Macca Tena. CUI/IJ'Ia. [Ipunuun cynepnosunuu cui. Bropoii 3akon HetoToHa 11st 1
MaTepUaIbHON TOUKH.

14 Tpernit 3akoH HproToHa /11 MaTepranbHBIX TOUYEK. 1

15 3akoH BceMUpHOTo TsroteHus. Cuina Tspkectu. [lepBast kocMudeckast CKOpOCTb. 1

16 Cuna ynpyroctu. 3akoH ['yka. Bec tena. 1

17 Tpenue. Buas! Tpenus (1ToKosi, CKoJIbKeHus, kaueHus). Cuma Tperus. Cyxoe TpeHue. 1
Cuuia TpeHHs CKOJBKEHMS U criia TpeHust nokosi. Koadduiment tpenns.

18 Cuna conpoTHBIEHUS P IBIKEHUH TEJa B )KUIKOCTH WIIH Tas3e. 1




[TocTymarensHOE B BpamaTeIbHOE ABMKCHIE a0COIFOTHO TBEPAOTO Teina. MOMEHT

19 CWJIBI OTHOCUTEIIEHO OCH BpalieHus. [Lnevo cuiibl. Y clioBHsi paBHOBECHUS TBEPIOTO
Tena.

20 Jlabopamopras paboma No2 «Hccnedosanue yciosuii pagHogecust meepoozo meid,
UMeuje20 0Cb 8PaujeHUs).

21 Kontpoasnas padora Nel no teme «Kunemaruka. lunaMuka
Nmmynsc MaTepuanbHOM TOYKH (Tea), CHCTEMBI MaTepUATbHBIX ToUeK. Mmiymnbe

22 CWJIBI ¥ NI3MEHEHHUE UMITyJIbCa TeJla. 3aKOH COXpaHeHUs UMITylIbca. PeakTuBHOE
JIBUOKCHHE.

23 PaGoTa cuitbl. MOITHOCTH CHITBL.

24 KuneTtndeckas 2Heprus MaTepruaabHOM TOUKH. Teopema 00 N3MEHCHUN KHHETHIECKOMH
SHEPTHH.

o5 [NotenuuanbHas sHeprus. [loTeHInabHaAs SJHEPTHS YIIPYTO AePOPMUPOBAHHON
npyxuHbl. [loTeHanbpHast SHEpTHsl Tesla BOJIM3H MOBEPXHOCTH 3eMIIH.
[loTeHumanpHBIe 1 HEMOTEHIMATbHBIE CHITBL. CBsI3b pa0OTHI HEMOTEHITMABFHBIX CHJI C

26 M3MEHEHUEM MEXAHUYECKON PHEPTUU CUCTEMBI T€N. 3aKOH COXPAHEHHSI MEXaHUYECKOM
OHCPIUH. YprrI/Ie 1 HCYIIPYTHUEC CTOJKHOBCHUA.

27 Pemrenue 3amay Ha 3aKOH COXPAHEHHSI SHEPTHH.

28 [ToBTOpeHME MaTepraa 1o TeMe «3aKOHbI COXPaHCHUS
OCHOBHbI€ NOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH U UX OTBITHOE
obocHoBaHue. bpoyHoBckoe nBmkenue. Jnddysus. Xapakrep IBIKESHHS U

29 B3aMIMOJICMCTBUS YaCTHUI] BellecTBa. Moienu CTPOSHMsI Ta30B, JKUAKOCTEN U TBEPIBIX
Tel 1 00BsICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATHX Mojelieil. Macca u pa3mepsl
moutekyn. KonnyectBo BemmectBa. [Toctosnnas ABoraapo.
TemnoBoe paBHoBecue. Temnepatypa u ee uamepenue. [llkana remneparyp Lenbcus.

30 Monens uneansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KHHETHUECKON TEOpUHU
HJealIbHOTO Ta3a. AOCOJIIOTHAs TEMIIepaTypa Kak Mepa CpeIHEe KMHETUYeCKON
OHCPIruu TCIJIOBOT'O ABUIKCHUA YAaCTHUIL I'a3ad. IIxana TEMIICPATyp KennBuna.

31 Ypasuenue MenpeneeBa-Kaneiipona. 3akon JlansToHa.

32 Pemenune 3amau Ha ypaBHeHue MenneneeBa-Knaneiipona, 3akon JlaibToHa.
I"azoBbie 3akoHbI. 3akoH [lankTona. M30mpoiecch B UealbHOM Ta3e ¢ TOCTOSHHBIM

33 KOJIMUYECTBOM BeliecTBa. I'paduueckoe mpeacTaBiIeHrue H30MPOILIECCOB: U30TEPMa,
n30x0pa, n3006apa.

34 Pemenwne 3aa4 Ha ra30BbI€ 3aKOHBI
TepmoannamMudeckas cuctemMa. BHyTpeHHsS SHEPTUsl TEPMOIUHAMHYECKON CUCTEMBI U

35 cnocoObI ee n3MeHeHus. KonmuecTBO TemioTh 1 pabora. BHyTpeHHsIsI SHEpTUs

OJTHOQTOMHOT'O HJIeaIbHOTO ra3a. Bujsl TeIonepeaadymn: TCrJIOMMPOBOJHOCTD,




KOHBCKIMs, U3TYUCHUC. VnenpHas TEINIOEMKOCTh BemiecTBa. KoIndecTBO TemIOTh
IIpu TCTJIoNCpeaaic.

36 Jlabopamopras paboma No3 «Hzmepenue yoenvHol menioemkocmuy.

37 [lepBorii 3akoH TepMoauHaMUKH. [ paduueckas nHTEpIpeTanys padoThI Taza.
Pemienue 3a1a4 Ha nepBbId 3aKOH TEPMOAMHAMUKH.

38 [onstre 06 agnadbatHOM mpornecce. [IpaMeHeHne TepBOTo 3aK0OHA TEPMOIUHAMUKH K
M30IPOLIECCAM.

39 Bropoii 3akoH TepmoauHaMuku. HeoOpaTUMOCTh IPOIIECCOB B IPUPOJIE.
TerutoBsie MammHbl. [TpuHIUTIBL ACHCTBYS TEILTOBBIX MaIivH. [IpeoOpa3oBanus

40 SHEPTHH B TEIIOBBIX MammHax. KodphuImmeHT noae3Horo ASHCTBUS TEIUIOBOM
MamuHbl. Hukr Kapao 1 ero K03 GHUIMeHT NoIe3H0ro ACHCTBUSA. DKOIOTHICCKHE
Mpo0JIeMbI TETIOIHEPTeTHUKH.

a1 Pemrenue 3anau Ha npuMeHEHNE IEPBOTO 3aKOHA TEPMOAMHAMHKH K U30TIPOIECCaM,
KO2(DDHUITHEHT IMOIE3HOTO ACHCTBHS TEIUIOBOM MAIIIHHEL.

42 Kountpoannasi pa6ora no reme Ne2 «OCHOBbI TEPMOAMHAMHUKH»
[TapooOpa3oBanue u KoHAeHcanus. McapeHue u kunenue. AOCONIOTHAS U

43 OTHOCHUTEJIbHAS BIAXKHOCTh Bo3Ayxa. HackleHHbli nap. Y nenapHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHUS OT JaBJICHUS.
Jlabopamopnas paboma Ned « Hzmepenue omHocumenbHOU AANCHOCHIU 8030YXA»
Teepaoe teno. Kpucramnmaeckue n amopdHbie Tena. AHH30TPOINHUS CBOHCTB

44 kpuctamuioB. JXKuakue kpucramisl. CoBpeMeHHbIe MaTepuansl. [naBnenue u
KpucTayum3anms. Y aenapHas TerioTa rmiasieHus. Cyonmmarusi.

45 YpaBHeHre TeroBoro 6ananca.

46 Pemenwne 3amaq Ha ypaBHEHHE TEIJIOBOTO OajaHca.
DnexTpu3anus Tell. DNeKTPUIecKuii 3apsi. J[Ba Buga 31eKTpUIECKIX 3apsiioB.

47 [IpoBoAHUKH, TUTEKTPUKH U TIOTYTTPOBOJAHUKH. 3aKOH COXPAaHEHHS 3JIEKTPUIECKOTO
3apsja.

48 Bsaumogeiictue 3apsaoB. 3akoH Kynona. Toueunsiit aneKTpuyecKuii 3aps.

49 Pemrenue 3anau Ha 3akon KynoHa, 3aK0OH cOXpaHEHHS DIIEKTPUIECKOTO 3apsja.

50 Onektpuueckoe moiie. HanpspkeHHOCTH AniekTpudeckoro modst. [Tpuammmn
CYTEPIIO3HIINH MIEKTPUICSCKUX MMoJieH. JIMHIH HANPSDKEHHOCTH 3JIEKTPUYECKOTO TIOJIS.

51 Pemenwue 3amau Ha HAMPSKEHHOCTb SIIEKTPHHMECKOTO MO, NPUHLIHAI CYNePHOSALIHT
IEKTPUIECKUX IOJICH.

52 Pabota cun anextpocrarndeckoro nois. [lorenuunan. PasHocts noTeHIMaNoB.

53 Penrenue 3anau Ha paboOTy CHJI AIEKTPOCTATUYECKOTO TTOJISL, TIOTSHITUAN, Pa3HOCTh

IIOTCHIIMAJIOB.




[IpoBoAHUKY 1 AMIIAEKTPUKH B IIEKTPOCTATHUECKOM MoJie. Juanekrpuaeckas

54
MIPOHUIIAEMOCTb.

55 OnextpoemkocTb. KoHeHCaTOp. DAEKTPOEMKOCTh IUNIOCKOTO KOHAEHCATOpa. DHEPrus
3apsDKEHHOTO KOHZIEHCaTopa.

56 Pemrenne 3amad mo Teme «DIIEKTPOCTATHKAY

57 Koutpoannasi padora Ne3 mo TeMe «JIeKTPOCTATHKAY
Hanpspkenue. 3akon OMa 11 ydacTka HenH. DIEKTPUUECKOE COTPOTHUBIICHHE.

58 VY nenpHOE conpoTHBIeHKE BenlecTBa. [locnenoBarenpHoe, NapauiesibHOE, CMEIIaHHOE
COEIMHEHNE IPOBOIHUKOB.

59 Pemenue 3anad Ha 3akoH OMa A7 ydacTKa LIENH, TOCNIe0BaTENbHOE, TapauIeIbHOE,
CMEILIAaHHOE COEAMHEHHE IPOBOIHUKOB.

60 PaGora anmextprueckoro Toka. 3akoH Jxoynsa-Jlenma. MomHOCTE SIEKTPHYECKOTO
TOKa.

61 ONEeKTPOABIIKYILAS CUJIa M BHYTPEHHEE CONPOTHUBIIEHNE HCTOYHUKA TOKa. 3akoH OMa
JUTS TIOJTHOM (3aMKHYTOH) anekTpudeckoi renn. KopoTkoe 3aMbIKaHue.

62 Jlabopamopras paboma No5 «H3zmeperue 31ekmpoosudicyuiets Cuibl UCHOYHUKA MOKA
U €20 BHYMPEHHE20 CONPOTMUGNCHULY.

63 OneKTpoHHast MPOBOAUMOCTH TBEPJIbIX METAJIIOB. 3aBUCUMOCTE COITPOTHBIICHUS
METaJUIOB OT TemMreparypsl. CBepXIpOBOIMMOCTb.

64 DJeKTpuUYecKuid TOK B BakyyMme. CBOHCTBA 3JIEKTPOHHBIX ITYYKOB.

65 [Nomynposoguuku. CoGCTBEHHAs U IPUMECHAS TPOBOAUMOCTD MOJIYTIPOBOHUKOB.
CsoiicTBa p-n-nepexoxa. [loaynpoBoAHUKOBBIE PHOOPHI.

66 DJIeKTpUUYECKHUH TOK B paCTBOPAX M pacijiaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHYECKAS
Jucconranys. JJIEeKTPOJIn3.

67 OnexTpuyeckuil TOK B razax. CaMOCTOATENbHBII U HECAMOCTOSATENBHBIN pa3psi.
Mounnust. [Tnazma.

68 000011IeH1e H3YYCHHOTO MaTepraia




