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1 HOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamma 001meoOpa3oBaTeNbHON  YYEOHOW  JIMCIMTIUIAHBI
«®usuka» paspaboraHa Ha ocHose Tpebosanuii ®I'OC COO', ®I'OC CIIO" no
cooTBeTcTBYIOIEH cremuansHocTd 1 @OIT COOM ¢ yueToM paboueii mporpaMMbl
BOCIIUTAHUS JUIsl peaju3alud 00pa30BaTeIbHONW MPOrpamMMbl MO CHEUUATBLHOCTH
40.02.01 IIpaBo u opra"u3aiys CoUaIbHOTO 00CCIIeYEHNS.

OCHOBHBIMHU TICJISIMHU H3y4CeHHs GU3UKHU B 00111eM 00pa30BaHHUH SIBIISIOTCS

- ¢dopMHpOBaHHWE HHTEpECa W CTPEMJICHHUS OOYYaAIOIHMXCSA K HAYIHOMY
U3YYECHHUIO TPUPOJBI, Ppa3BUTHE HUX HMHTEIUIEKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

- pa3BUTHE TIPE/ICTABICHUNA O HAYYHOM METOJIE MO3HaHUs U (OpMHUpPOBaHUE
HCCIIEI0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

- opMupoBaHMEe HAy4YHOTO MHPOBO33PEHUSI KaK pe3ysbTara H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

- ¢dopMHpOBaHHE YMEHHUU OOBSCHATH SBIEHUA C HCIOJb30BAHUEM
bu3MYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

- popMupoBaHuE TPEACTABICHUNU O POJM (PUBUKU JJIi PA3BUTHUA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxkeHue 3TUX Iejiell 00ecreunBaeTCsl PelIeHUEeM CIEaYIONUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHusI:

- [pUOOpeTeHHEe  CHUCTEMbl  3HaHMM 00  o0mux  Qu3nueckux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHAX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO
(bU3HKY, PJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

- (GopMHpOBaHHE YMEHHN TMPUMEHSATH TEOPETUUYECKUE 3HAHUSA IS
O0OBsICHEHUS (PU3NYECKUX SIBICHUW B TPUPOJE M IJIsi TMPUHATHS TPAKTUYECKUX
PEIIEHUN B MOBCEAHEBHOW KU3HH;

- OCBOCHHME CIOCOOOB pEIICHMS Pa3IUYHBIX 3a/lad C SBHO 3aJIaHHOMN
bu3nUecKkoil MOJEINbI0, 3a/ad, MOJAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE CO3JaHUe
(bU3UIECKON MOJIeNH, aJIeKBAaTHON yCIIOBHUSM 3a/1a4H;

- MOHMMaHWE (PU3MYECKUX OCHOB W MPUHIUIIOB JCHCTBUSI TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

- OBJIQJICHHE METOJaMU CaAMOCTOSITEJILHOIO IUJIAHUPOBAHUS M TMPOBEICHUS
(GU3MYECKUX HKCIEPUMEHTOB, aHalIW3a M HUHTEpPIpeTaluu HHPOpMAIUH,
OTpeIeJICHNS TOCTOBEPHOCTH MOJYYEHHOTO PE3YiIbTaTa;

- CO3/IJaHH€ YCIIOBUM ISl Pa3BUTHS YMEHUHN MPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

JlocTikeHre 3TUX 1iefiel 00ecTieunBaeTCsl PEIICHUEM CIISAYIONMUX 3a/1a4 B
mpoliecce u3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:

- IpUOOpETeHHWE  CHUCTEMbl  3HaHMKM 00  o0mux  (PU3HUICCKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAs MEXAaHUKY, MOJEKYISIPHYIO
bU3HKY, SJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPOU3UKY;



- (GOopMHpOBaHHE YMEHHI TMPUMEHATH TEOPETUUYECKUE 3HAHUSA IS
O0OBsICHEHUS (PU3NYECKUX SIBIICHUW B TMPUPOJEC M JJisi MPUHATUS MPAKTUYECKUX
peLIEHUN B IOBCEIHEBHOM KU3HU;

- OCBOCHHME CIOCOOOB pEIICHMS pPa3IUYHbIX 3a/lad C SBHO 3a/IaHHOM
dbu3nyeckoil MOAEINbI0, 3a/1ay, MOJAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE CO3JaHUE
bu3nUecKoil MOJIeNH, aIEKBATHOM YCIOBHAM 3a/1a4H;

- NOHUMaHUE (PU3NYECKUX OCHOB M MPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJOTUYECKUX MPOILIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

- OBJIQJICHUE METOJAMHU CAMOCTOSITEIIBHOTO IUJIAHHUPOBAHUSI W TPOBEIACHUS
GU3MYEeCKUX JKCIIEPUMEHTOB, aHaJIM3a W HMHTEpPIpeTanuu  uHpopMaIuy,
ONPEAEIEHUS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

- CO3JIaHUE YCIIOBUU JUISI PA3BUTUS YMEHUN MPOEKTHO-UCCIIENOBATEIBCKOU,
TBOPYECKOU JIEATENBHOCTH.

HucruminHa «@u3rkay BXOJIUT B 0011e00pa30BaTEIbHBIN IIUKI U SBIISACTCS
00s3aTeNIbHBIM  00111€00pa30BaTEIbHBIM YYEOHBIM MPEAMETOM, H3Yy4aeTcsi Ha
0a30BOM ypOBHE MJIsi COLUAIbHO-?KOHOMHYECKOTO MPO(uiis Mo CHeluaibHOCTH
40.02.01 TIpaBo u opraHu3zaius COIMAILHOTO OOECIeYEHUSI.

2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA JNCHUIIJIMHbI

OcBoenue cofepx aHus AUCUUIIUHBI « PU3rKa» 00ecreuynBaeT JOCTHKEHNE
OOyYarOIIMMUCS JTOCTHKEHUE CIEAYIOIIUX JMYHOCTHBIX, METAlpPEeIMETHBIX U
IPEIMETHBIX 00Pa30BaTENbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMsI yueOHOro mnpeamera «DPu3nKa»
JTOJKHBI OTpaXkaroT FOTOBHOCTH 51 CHOCOOHOCTB oOyuaromuxcst
PYKOBOJICTBOBAThCSl  C(OOPMHPOBAHHON  BHYTPEHHEW  MO3MIMEN  JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAlMi, NO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX  TPAAULMOHHBIM  IEHHOCTSIM  POCCHUUMCKOr0  OOLIECTBa,
pacIIMpPEHUE KUZHEHHOTO OIIBITA M OIbITA AEATEIILHOCTU B MPOLIECCE pealn3aluu
OCHOBHBIX HANPABJIECHUN BOCIIUTATENBHOU IESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpax1aHCKOTO BOCIIUTAHUS:

cOPMHPOBAHHOCTh ~ TPAKIAHCKOW  MO3MLIMHM  OOy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

IIPUHSATHE TPaJULMOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTHUECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTU COBMECTHYIO AEATEIBHOCTh B MUHTEPECAX IPAXKIAHCKOIO
oOIiecTBa, y4acTBOBAaTb B CAMOYMPABIECHUM B IIKOJE U JAETCKO-IOHOIIECKHX
OpraHu3anusx;

YMEHHE  B3aWMOJEHUCTBOBATH C  COLMAJIbHBIMM  HMHCTUTYTAMH B
COOTBETCTBHUHM C UX (YHKUUSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOU JEATEIIBHOCTH;

2) MaTpUOTHYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;



IIEHHOCTHOE OTHOIIEHUE K TOCY/apCTBEHHBIM CHMBOJIAM, JOCTHXEHUSIM
POCCHUICKHX YUEHBIX B 001acTH GU3UKH U TEXHUKE,

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO ITOBEICHIS,

CTIOCOOHOCTH OIIEHWBATh CUTYAIMIO M TIPUHUMATH OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JESITEIIBHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 5CTETUYECKOIO BOCIIUTAHUS:

ACTETUYECKOEC OTHOIICHHE K MHUPY, BKIIOYas OCTETUKY HAy4IHOTO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOTO BOCITUTAHUS:

WHTEpEC K pPa3auvHbIM chepaM mpodecCHOHATBHON JAESTEILHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyie mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHHI0O W CaMOOOpPa30BaHUIO B
00nacTy GU3HUKHU Ha MPOTSKEHUU BCEH KU3HU;

6) 9KOJOTMYECKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh JKOJOTUUYECKOU KYJIBTYPhl, OCO3HAHHUE TJI00OATLHOTO
XapaKkTepa SKOJOTUYECKUX MPOoOIIieM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JICMCTBUM B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO Pa3BUTHS YCIIOBEUECTBA;

Pacmupenue ombiTa IeATETRHOCTH SKOJOTHUYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) ICHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UYECKON HAYKH;

OCO3HAHHE I[EHHOCTH HAyYHOW JEeATEeTbHOCTH, TOTOBHOCTh B MPOIECCE
u3ydeHus: (UBUKA  OCYIIECTBISATH  IMPOCKTHYID M HCCIEIOBATEIBCKYIO
NeSATEeTbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

B nporecce qocTrKeHUs TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS IIPOTPAMMBI
nmo (U3MKEe IS YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOydYaroNIUXCs

COBEPIIIEHCTBYETCS AMOIIMOHATILHBIN WHTEJUICKT, IIPEANOIararouii
c(hOpMHUPOBAHHOCT:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIIOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHAJIBHOE COCTOSIHME, BHUAETh HANpaBICHUs pPa3BUTHUS COOCTBEHHOM
HMOIIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CcaMOpETyJIMPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3@ CBO€ TIOBEACHHE, CHOCOOHOCTh aJalnTUPOBATBCI K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKJIIFOYAOIIEH CTPEMIIEHUE K JTOCTHXKEHUIO LIEJIN
U yCIIEXy, ONTUMHU3M, UHULMATUBHOCTh, YMEHHE AECHCTBOBATh, UCXOJS U3 CBOMX
BO3MOKHOCTEH;



SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHUMAaTh AMOLKUOHAIBHOE
COCTOSIHHE JIPYTHX, YIUTHIBATh €TO TPU OCYIICCTBICHUN OOIIEHHUS, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIINX CIMOCOOHOCTh  BBICTpPAWBATh
OTHOIIICHUSI C APYTUMHU JIOABMH, 3a00TUTHCS, MPOSIBIATh UHTEPEC U pa3pelmiaTh
KOH(JIUKTHI.

MeTtanpeaMeTHbIE Pe3yabTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIEeTo
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBnaieHue YHUBEPCAIbHBIMU ITO3HABATEIbHBIMU JCHCTBUSIMHU:

1) 0a30BbIC IOTMUECKHUE ICHCTBUS:

CaMOCTOSITENIHO  (OPMYJIMPOBaTh M AKTyaJIM3UpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENETATh 1IeNIM JACATeIbHOCTH, 3aJaBaTh MapaMEeTpbl U KPUTEPUU HUX
JOCTHKEHHUSI; BBISIBIISITh 3aKOHOMEPHOCTU M TPOTHUBOPEUYUs] B pacCMaTpPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

paspabaThiBaTh IUIaH peIIeHHUs MNpoOJeMbl ¢  ydéToM aHaim3a

UMEIOIINUXCSl MAaTePUAIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEILHOCTb, OIICHUBATh COOTBETCTBUE
pe3yAbTaTOB LIEJISIM, OIEHUBATh PUCKU MOCIIEICTBUI J1€ITEIbHOCTH;

KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B YCIOBUAX PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE PU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a3oBBIC HCCIENOBATEIBCKUE CHCTBHUS:

BIIAJCTh HAYYHON TEPMUHOJIOTHCH, KIIFOUCBBIMH MOHSATHUSIMHA U METOJIaMHU
(bu3nYecKoil HayKH;

BJIa/ICTh HABBIKAMHU y4eOHO-MCCIIEOBATEILCKOM W TMPOEKTHOW MAESITENTbHOCTH B
o0nacTu (HU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IOUCKY
METOJ/IOB pelIeHusl 3a/1ad (PU3UYECKOTO COJACPNKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB [TO3HAHMUS; BIAIETh ~ BUJAMU ICSITEIIBHOCTH IO TOJYyYEHUIO HOBOTO
3HaHUS,

€ro WHTEPIpeTaluu, MpeoOpa3OBaHUI0 M MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00JaCTH (HU3HUKY;

BBISIBIIAITH TIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIM3UpOBATh 3ajiavy,
BBIIBUTATh TUIOTE3Y €€ pelIeHHs, HAaXOAWTh apTyMEHTHI Ui J0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHHUS,

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJAE pEIICHUS 3aJaydl pPe3yibTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh U  (opmMynupoBaTh COOCTBEHHBbIE 3aJayd B  00pa3oBaTEIbHOU
NESATEeILHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTh 3HAHWS MO (U3MKE B TMPAKTUYECKYIO 00JIacTh
KU3HECSATEIbHOCTH;



YMETh WHTETPUPOBATh 3HAHWS W3 Pa3HBIX MPEIMETHBIX 00J1acTei;
BBIJIBUTaTh HOBBIE UJEH, NpeajaraTb OpPUTHMHAIbHBIE TOJIXOJbI W PEUICHUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) pabota ¢ uHbOpMAITUCHi:

BJIAJ€Th HABBIKAMM TOJydeHHs] MHGOpMAIUU (U3UUECKOTO COACpPIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTENIBHO OCYIIECTBIISITH MOUCK, aHAJIU3,
CUCTEMATHU3ALMI0 U HMHTEpIpeTanuio MHGOpMAIMK Pa3IudHbIX BHUJIOB U (HOpM
MIPE/ICTABIICHNUS,

OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

WCIIOJIB30BaTh CPEACTBA HMH(GOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIMOHHBIX
3amad  C coOmrofieHMeM TpeOOBaHWK HPTrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTHEHBI, PECYypCOCOEpeKeHUsI, TPaBOBBIX H OJTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3UUYECKOTO COJIEpKaHUSI B PazNUYHBIX (opmarax c
y4€TOM Ha3HAYEHUSI MHPOPMAILIUU U TEJIEBOM ayIUTOPUH, BEIOMpAas ONTUMAIIbHYIO
dbopMy TIpeCcTaBICHUS U BU3yaJIU3aIUH.

4)  OsnajZicHUE YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JICHCTBHUSIMH:
oO1ieHue:

OCYHIIECTBJIATh OOIIEHWE Ha ypokax (U3MKM W BO BHE-YPOUHOU
NEATEeTLHOCTH;, PACIIO3HABAaTh MPEAMOCHUTKA KOH(PIMKTHBIX CUTyaIlui U CMATYATH
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO HM3J1araTh CBOIO TOYKY 3PEHHS C HCIIOIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

COBMECTHAs JACATEIHHOCTD:

MOHMMATh W HWCIOJL30BaTh  TMPEUMYIIECTBA  KOMAaHIHOW W
WHUBUyaJIbHON paOOThI; BIOUPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUIA
C Y4ETOM OOIIMX MHTEPECOB, U BO3MOXKHOCTEH KaXKJOTO YJieHA KOJUICKTHBRA,;

NPUHUMATh 1E€JIM COBMECTHOM JIESITEIbHOCTH, OpPraHU30BHIBATH U
KOOPJMHHUPOBATh JICMCTBUS MO €€ JOCTHIKEHUIO: COCTAaBIISITH IUJIAH JCUCTBUH,
pacnpenensaTh poiau ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXKIaTh PE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIa/Ja M KaXKJIOrO YJaCTHHUKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTh HOBBIE TIPOEKTHI, OICGHWBATh HWJEH C TIO3WIMH HOBU3HBI,
OPUTHHATBHOCTH, IPAKTUICCKON 3HAYNMOCTH,

OCYIICCTBJIATh TO3UTUBHOE CTPATETUYCCKOE TIOBEACHHE B Pa3IMYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

5) OsgnaxeHne yHUBEPCAIbHBIMHU PETYISITHBHBIMU JICHCTBUSIMH:
caMOOPTaHU3aIINS:

CaMOCTOSATENILHO  OCYIIECTBJIATh IMO3HABATEIBHYIO JICATEILHOCTH B
o0nacTu (GU3UKUA M aCTPOHOMUH, BBISBISTH MPOOJIEMBI, CTABUTH U (DOPMYIHPOBATH
COOCTBEHHBIC 3a/1a4M;



CaMOCTOSITEJIBHO COCTAaBJIATH IIJIAH PELICHUs] PACUETHBIX M Ka4YE€CTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS MPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOUYTCHHI;

JenaTb OCO3HAHHBIM BBIOOpP, apryMeHTHpPOBAaThH €ro, Oparh Ha ceds
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco0CcTBOBaTh (POPMHUPOBAHHUIO U TPOSBICHUIO 3PYIUIMH B 00JACTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCHUTh KOPPEKTUBBI B
NEATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJa/IeTh HABBIKAMHU I103HABATEIbHOW pPEQIIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUAN U MBICIIUTEIBHBIX ITPOLIECCOB, X PE3YyJIbTaTOB U OCHOBAHMIA;

UCIOJB30BaTh NpUEMBI pediexkcun i OLEHKM CHUTyaluu, BbIOOpa

BEPHOI'O PELLICHHUS;

YMETh OLIEHMBATh PUCKM M CBOEBPEMEHHO NPUHHUMATh PELICHUS M0 HUX
CHW)KECHUIO; IPUHUMATh MOTUBBI U apryMEHTHI IPYTUX IPU aHAIU3E PE3yJIbTaTOB
NEATEIIBHOCTH.

MPUHATHE CEOS U APYTUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTHl APYTHX NpPU aHAJIU3€ Pe3yJbTaTOB
NesATEIbHOCTH; PU3HABATH CBOE MPABO U MPABO JPYTUX HA OLUIMOKU.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MporpamMmel no (usuke. B mpouecce
U3y4YeHUs Kypca pU3MKu 0a30BOro YpoBHS B KOJUIEIXKE O0YHArOUIUICS HAYUUTCS:

JEMOHCTPUPOBATh Ha NMPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHbI MHUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTMH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHULBl MPUMEHEHUS HW3YUYEHHBIX (U3MUYECKUX MOJEIEH:
MaTepuagbHas TOUKa, HHEpLHUalIbHas CUCTEMa OTCUYETA, aDCOIIOTHO TBEPAOE TEIO,
WJICAIBHBIN I'a3, MOJEIU CTPOCHUS Ta30B, KUJIKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKU 3aps]l IPU pelIeHuU PU3NIECKUX 3a/1ay;

pacro3HaBath (puznueckue sBIEHUsI (MPOLECChI) U OOBACHITH HMX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KUHETHYECKOM TEOPUU CTPOECHUS
BEIIECTBA W  DJJEKTPOAVMHAMUKHU:  PABHOMEPHOE W PAaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JABUKEHUE, CBOOOJHOE MaJICHUE Tel, IBHXKEHHUE M0 OKPYKHOCTH,
WHEpIUs, B3auMojeicTBue Ten, aud@ysusi, OpOyHOBCKOE IBUIKEHUE, CTPOCHUE
KUIKOCTEH W TBEPABIX Tel, H3MEHeHue oObEéMa Ten NpH HarpeBaHUU
(OXJNaxaeHun), TEIUIOBOE PAaBHOBECHE, HWCIAPEHUE, KOHJEHCALMs, IUJIABICHUE,
KpUCTaJUIM3a1usl, KUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHUE JABJIEHUS raza npu
€ro HarpE€BaHUM B 3aKPBITOM COCYJI€, CBSI3b MEXKy ITapaMeTpaMu COCTOSIHUA ra3a B
U30IIpOoLeCcCaX, AIEKTPU3aLMs Tell, B3aUMOACHCTBUE 3aps10B;

OIKCHIBAaTh MEXaHUUYECKOE BKEHHE, UCTIOIb3Ys (PU3NUECKUE BETUUUHBIL:
KOOpAMHATA, IyTh, NEPEMEIIECHHUE, CKOPOCThb, YCKOPEHHME, Macca Tena, CHIIa,
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UMITYJIbC T€Jla, KUHETUYECKasi SHEpPrus, MOTEHIHUAIbHAS SHEPIusi, MeXaHu4yecKas
paboTa, MexaHWYecKas MOIIHOCTb, MpPH OIMNHUCAHUM MPABUIBLHO TPAKTOBATH
bu3MYeCKUl CMBICT HUCHOJIb3yeMbIX BEIMYMH, WX OOO3HAYEHUS U EIMHMUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEIUYHMHY C JPYTUMU
BEJINYNHAMU;

ONMUCHIBATh HM3YYECHHBIE TEILJIOBBIE CBOWCTBA TEJl U TEIUIOBBIC SIBJICHUS,
UCTIONIb3Yysl (DU3UYECKHE BEJIMYMHBL: JaBJICHUE Tra3a, TeMIleparypa, CpeaHsis
KUHETUYECKasi PHEPTUsl XaOTUUYECKOTO JIBHXKEHUSI MOJIEKYJ, CPEHEKBaIpaTUuUHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSS] SHEprus, pabora rasa,
KOO (PUIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENS; IIPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCHOIB3YEMBIX BEIWYWH, WX
o0O3HAUeHWUs W EAWHUIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIONINE JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

ONHUCBHIBATh  M3YYEHHBIE  DJIEKTPUYECKHE CBOMCTBAa  BEIIECTBA W
AIEKTPUUECKUE SBJICHHS (IIPOLIECCHI), UCIHONB3Yys (U3NYECKHUE BEIUYHHBIL:
AIEKTPUYECKUIN 3apsif], JIEKTPUUYECKOE T0JIe, HANPSKEHHOCTh IMOJIsA, MOTEHINAM,
Pa3HOCTh TMOTEHIIMAIOB, MPU OMUCAHWU TMPABUIBLHO TPAKTOBATH (PU3UUECKHI
CMBICJI UCIIOJIb3YEMBIX BEIUYUH, UX

0003HauYEHUsI U EIUHUIIBI, YKa3bIBaTh (HOPMYJIIbI, CBS3BIBAIOIINE JTAHHYIO
(PM3UUECKYIO BEIMUMHY C JPYTUMH BEIINYHHAMU;
aHaau3upoBaTh (U3NUYECKUE TIPOIECChl M SIBJIICHMS, HCIHONB3Ys (Puznueckue
3aKOHBI U MPUHIIUIIBL: 3aKOH BceMupHOTo Tsarotenus, I, II u 11 3akonsr HetoTOHa,
3aKOH COXPAaHECHUSI MEXAHWUYECKOM DSHEPIUHM, 3aKOH COXPAHEHUS HMITYJIbCA,
NPUHIUN CYNEPNO3UIMA CHJI, MPUHIIUI PABHOINPABUS HUHEPLUHAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIUIOBOTO JBUKEHUS MOJIEKYJ C
aOCOIOTHOM TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIpAKEHUE W YCNOBHUs (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIIBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHUS MX O€30MacHOr0 WCIOIb30BaHUS B
MMOBCEIHEBHOM KM3HU;

BBITIOJTHATh DKCIEPUMEHTHI MO HUCCICIOBAHUIO (PUBMUECKUX SIBICHUU U
MPOIIECCOB C KCIOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHUM, MpPU STOM
dbopmynupoBath TpobiieMy/3agadyy M THUIOTE3y Yy4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OO0OpYJI0BaHUS, MPOBOJAUTH OIBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYIIECTBJISITh TPSMbIE M KOCBEHHBIE M3MEPEHUsI (PU3MYECKUX BEJIIMYMH,
IIPY 3TOM BBHIOMPATH ONMTUMABHBIN CIIOCOO M3MEPEHUS U UCIIOJIb30BaTh U3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENOBATh 3aBUCUMOCTH MEXKAY (GU3UYECKUMU BEJIMYUHAMH C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTATHl TMOTYYECHHOW 3aBUCHUMOCTH (DU3UYECKUX BEJIUYUH B
BU/JIe TAOJIUIl ¥ TPapUKOB, I€NIaTh BEIBOBI IO pe3yIbTaTaM UCCIIECI0BAHNUS,
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coOroaTh TpaBuia 0€30MacHOro TPyAa MPU MPOBEICHUH MCCIICTOBAHUN
B paMKax y4eOHOro HKCIIEPUMEHTa, Y4EOHO-HCCIEAOBATENIbCKOM U MPOEKTHOU
JESATEIbHOCTH C MCMHOJb30BAaHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000py10BaHUS;

pemaTth pacu€THbIE 3a/ladyd C SIBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJIENb, BBIACHATh (U3HUUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOaMMBIC I €€ pEIIeHHs, MPOBOIUTh PAacu€Thl W OIEHUBATh PEATHHOCTH
MIOJIYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMUNHBI,

peuathb KaueCTBEHHBIC 3a/1a4uu: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO IIEMIOYKY PACCYXICHUU C OMOPOM Ha HW3YUYEHHbIC 3aKOHBI,
3aKOHOMEPHOCTH B (PU3NYECKUE SBIICHHUSI,

UCIOJB30BaTh  MPU  PEIICHUH  Y4EOHBIX  3aJa4  COBPEMCHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
U TIPEICTABJICHUS Y4EOHOW U HAyYHO-TIOMYJIAPHON MHGOpMAINK, MOTYy4YEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(DOPMAITHIO;
OPUBOJUTH TPUMEPHI BKIIaJa POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE TIPOIECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCII0JIb30BATh TEOPETUUYECKUE 3HAHUS 10 (PU3HUKE B MOBCEIHEBHON KU3HU
JUIst o0ecrieyeHus: 0€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsi COXPAHEHUS 3JI0POBbSI U COOIIOJICHUSI HOPM 3KOJIOTMYECKOTO
MIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyIIe C BBIMNOJHEHUEM pPa3JIMUHBIX COIMATIBHBIX POJIEH,
MJIAHUPOBaTh PpalbOTy TPYIIbI, pPalMOHAILHO pacHpeAcisaTh O00S3aHHOCTH U
MJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PAaCCMAaTPUBAEMON MTPOOIIEMBI.

JIEMOHCTPUPOBATH HA MIPUMEPAX POJIb U MeCTO (HU3UKU B GOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpPa, B PA3BUTUH COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B NPAKTUYECKON IEATENBHOCTU JIFOAEH, LIEJOCTHOCTh U €IUHCTBO
(bu3MYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHUS HU3YYCHHBIX (U3UUYECKUX MOJIEICH:
TOYEYHBIN 3JIEKTPUYECKUU 3apsifl, JIyd CBETA, TOUCUHbIA UCTOUYHUK CBETA, SJICPHAS
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO Sipa MpU PEIICHUH (PU3UUYECKUX
3a/1ay;

pacrio3HaBath (u3znueckue sBIeHUsI (MPOILECChI) U OOBACHATH MX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMUKM M KBAHTOBOW (DU3MKHU: dJIEKTpUUECKas
MPOBOAUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCHCTBUSI TOKa,
B3aMMO/ICHCTBUE MAarHUTOB, DJICKTPOMArHUTHAsI WHIYKIHS, IEUCTBUE MAarHUTHOTO
MoJsl Ha TMPOBOJHUK C TOKOM M JBWXKYUIMHCS 3apsii, 3JIEKTPOMarHUTHBIC
KOJIcOaHWsI W BOJHBI, MPSAMOJUHEHHOE PACTPOCTPAHCHHUE CBETA, OTPAXKEHUE,
npesioMyieHue, UHTepPepeHnrs, AUPPAKIUI U TOJAPU3AIMS CBETA, JUCIIEPCHS
cBera, (Qorosnextpuueckuii  ddpdext (pororddexT), cBeTOBOE aBIEHUE,
BO3HUKHOBEHUE JIMHEWYAaTOro CIEKTpa aroMa BOJIOPOJla, €CTECTBEHHAas W
HCKYCCTBEHHAs! PaJIMOAKTUBHOCTH;
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ONKCHIBATh M3yUYECHHBIE CBOMCTBA BEILECTBA (3JIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3IMUYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCHOJIb3Yys (DU3NYECKHE BEIUYUHBI:
AIEKTPUUECKUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpsLKEHHE, JJIEKTPUUECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOTO MOJs, cuia Awmrmepa, cuna JlopeHia, MHIYKTUBHOCTH
KATYIIKW, SHEPTUsl SJEKTPUYECKOTO M MArHUTHOTO TMOJeH, MepuoJl M YacToTa
KoieOaHuil B KoJeOaTenbHOM KOHTYpe, 3apsl M CHJla TOKa B MpoIecce
TapMOHMYECKUX JJIEKTPOMATHUTHBIX KOJeOaHui, (OKYCHOE pacCTOSIHHE U
ONTUYECKasl Cuja JHMH3bL, NMPU OMUCAHUM MPABUIBHO TPAKTOBAaTh (PU3UUYECKUIL
CMBICT HCIIOJNBb3yEeMbIX BEIWYHH, WX OO0O3HAUYCHHUS W EIUHMIIBI, YKa3bIBaTb
dbopMyIbl, CBA3BIBAIOIIME JaHHYI0 (HU3WYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU;

ONMUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBIICHUSI W MPOLECCHI, HUCIOIb3YA
bu3nYecKkue BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUS U UMITYJIhC (POTOHA, IEPUOJI TIOJypaciajia, SHEPTHsl CBI3U
aTOMHBIX SIJIEP, MPU OIMUCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (U3NYECKYI0 BEJIMYMHY C JIPYTUMH BEJIMYHMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHANM3UpOBaTh  (PU3MYECKHE MPOLECChl W SBJICHUS, HUCIOJb3Ys
(du3nuecKkue 3aKOHbl M MNPUHLMIBL 3aKOH Oma, 3aKOHBI MOCJIEI0BATENBHOIO U
napajyieIbHOTO COEIMHEHMS TPOBOJHUKOB, 3akoH Jxoyns—Jlenna, 3akoH
AIEKTPOMATrHUTHON MHIYKUUH, 3aKOH MPSMOJIMHEMHOTO pacnpoCTpaHEHUs! CBETA,
3aKOHBI OTPAYKEHHsI CBETA, 3aKOHBI MPEJIOMJICHUS CBETA, YPABHEHHWE ODWHIITEHHA
st hororddexta, 3aKOH COXpaHEHUs DPHEPruM, 3aKOH COXPaHEHUsS HMITYJIbCa,
3aKOH COXPaHEHHUs IJIEKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHHsI MACCOBOIO YMCIIA,
nocTynarsl bopa, 3aKOH paJAMOAKTUBHOIO pacnajga, Ipd STOM pa3jinyath
CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €0 MaTeMaTHUECKOE BBIPAKEHUE U YCIOBUS
(rpaHuIel, 006J1ACTH) MPUMEHUMOCTH;

ONpENENIATh HAMNPABICHUE BEKTOpAa MHAYKIMM MArHUTHOTO MOJIA MPOBOAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTHh U OIHUCHIBaTh M300pa)KC€HHE, CO3/1aBAEMOE IIOCKUM 3€pKajioM,

TOHKOM JIMH30M;
BBINIOJIHATH SKCIIEPUMEHTHI 110 UCCIETOBAHUIO (DU3UYECKUX SIBICHUI U IPOLIECCOB
C UCIOJIb30BAaHUEM MPSAMBIX, U KOCBEHHBIX U3MEPEHUI: IPU 3TOM (HOPMYIHUPOBAThH
npobJsieMy/3aady U TUIOTE3y Yu4eOHOIro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PYy10BaHHUSI, IPOBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYUIECTBJIATh MpPsIMble M KOCBEHHbIE M3MEPEHUs] (U3MUYECKUX BEJIMYUH,
IIPY 3TOM BBHIOMPATH ONMTUMABHBIN CIIOCOO M3MEPEHUS U UCIIOJIb30BaTh U3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJIENOBATh 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpSAMBIX HM3MEPEHUH: MPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3UYECKUX BEJIMYUH B BHJE TAOIUI U
rpaduKoB, JenaTh BEIBOABI IO pe3yIbTaTaM HUCCIIEIOBAHMS;
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co0II01aTh MpaBMiia OE30MacHOTO TPyAa MPH MPOBEACHUN WCCIIETOBAHHIMA
B paMKax Y4eOHOIO SKCIIEpUMEHTA, YYEOHO-HCCIIEAOBATEIbCKON W MPOEKTHOU
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000py10BaHUS;

pemary pacu€THble 3aJauyd C SBHO 3aJaHHOM (U3NYECKOW MOJEIbIO,
UCHOJB3YS (PU3MUECKHUE 3aKOHBI U NIPUHIIMUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BEIUYUHBI U (POPMYJIBL,
HEOOXOUMbIC NIl €€ pElIeHUs, MPOBOIUTH PacuéThl M OICHMBATh PEaTbHOCTD
MOJy4YEHHOTO 3HAUYCHUS (PU3UUECKON BEITMYUHBL

pemiaTth KayeCTBEHHbIE 3aJjaun: BBICTpanBaTh JIOTUYECKH
HEMPOTHUBOPEUMBYIO IIETIOYKY PACCYXKICHHI C OMOpOil Ha M3y4yeHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH U (PM3HUYECKUE SBICHHUS;

UCIONB30BaTh  NPU  pPEIIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJOTHH JJISl TTOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAy4yHO-TIONMYJSIpHONH MH(pOpMalLny, NOJIYyYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;
OOBSCHATh NPUHLHUIIBI JAEUCTBUSA MAIUH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pa3auyaTh yCIOBHS X O€30M1aCHOTO HCIOIb30BaHMsS B IOBCEAHEBHON KU3HU;
IPUBOJUTH MPUMEPHl BKJIaJa POCCUHCKUX U 3apyO€KHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3UKE B TIOBCETHEBHOM KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpHU OOpAILEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;
paboTaTh B TpyMIe C BHIMOJIHEHUEM PA3IMYHBIX COI[MATBHBIX POJICH, TUIAHUPOBATh
pa®oTy TIpynmbl, pPalUOHAIBHO paCHpelessiTh OO0SI3aHHOCTM U IUIAHUPOBATH
NeSTEIbHOCTh B HECTaHJApPTHBIX CUTYyallUAX, aJeKBAaTHO OLEHUBATh BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB T'PYTIIHI B pELIEHHE pacCMaTpUBAaEMOM MPOOIeMBbl.

3 COAEPKAHUE JUCIHUIIJINHBI

Paznen 1. ®dusnka 1 METOIbI HAYYHOTO MMO3HAHUS.

®usuka — Hayka O 1npupoae. HayuHble MeTOABl  MO3HAHUA
OKPYXKaIIIEro Mupa.

Ponp o3kcnepuMenTa W TEOPUM B IPOLECCE ITIO3HAHMUS  MPUPOIBI.
DKCnepuMEeHT B (pu3HMKe.

MopenupoBanue (u3NUECKUX SBICHUN W TMporieccoB. HaydHble THMOTE3HI.
duznyueckre 3aKOHBI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIUIICOOTBETCTBUSL.

Ponrr m wmecro ¢usuku B GOPMHUPOBAHWK COBPEMEHHON HAy4dHOUH
KapTHUHBI MHUPA,B IPAKTUYECKON €SI TETLHOCTH JTIOJEH.

Jlemoncmpayuu

AHaJIoTOBbIE M 1M(pPOBBIE H3MEpPUTENbHbIE NPUOOPHI, KOMITBIOTEPHBIC
JTATYUKH.

Pa3nen 2. Mexanuka.
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Tema 1. KunemaTtuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpelHss CKOPOCTh, MTHOBEHHAsl CKOPOCThH) H
YCKOPEHHE MAaTEepUAIIbHOW TOYKHM, MX NPOCKIHWH HA OCH CHUCTEMBI KOOPAHMHAT.
CnoxeHue nepeMeIieHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsMOJIMHEWHOe ABMkeHue. I 'paduxu
3aBUCHMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTM U [EPEMELICHUs
MaTEepUAIIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TazicHNEe. Y CKOpEHUE CBOOOTHOTO TTaICHUS.

KpuBonunennoe nBuxeHue. JIBHKeHHME MaTEepUaIbHOM TOYKH 11O
OKPY’KHOCTH C TIOCTOSSHHOM TI0 MOZYJIK0 CKOPOCTBIO. YTJIOBass CKOPOCTb,
nuHelHas ckopocTh. lIlepmon m wyactota oOpamenusa. lleHTpocTpeMHUTENbHOE
YCKOpEHHE.

TexHHuecKue yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIUAOMETP,
JBHYKEHUECHAPSI0B, LICTIHBIE U PEMEHHBIE ITEPEAAYN.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WIUTIOCTPALINS KUHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3oBaHre MABMKEHUH C HUCHOJIb30BAHUEM IPOCTHIX MEXaHU3MOB.
[TameHne Ten B BO3yX€ U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGnronenue aBm>xeHus Tela, OpOIIEHHOTO MO YIJIIOM TOPU30HTY u
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOHOTO Ma/ICHHUS.

Hanpasnenue ckOpoCTH pH IBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxchepumenm, 1abopamopmvie pabomuvi®®

N3ydyenne HepaBHOMEPHOIO IBUKEHUS C LIEJIbIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHue COOTHOILIEHUS MEXAY NYTSAMH, IMPONIEHHBIMU TEJIOM 32
IIOCJIEIOBATEIbHBIE PABHBIE NPOMEXKYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JBUKEHUHMC HAYAJIBHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOW JKUIKOCTH.

N3yuenue ABM>KEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JluHamuka.

[Ipyaumn  otHOocuTensbHOCTM  ['amunes. IlepBeii  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHmun cynepno3uuuu cwi. Btopol 3akoH
Hprotona s marepuanbHOM TOYKU. Tperuit 3akoH HproToHA 111 MaTepuaibHbIX
TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsxkectd. llepBasg kocMuueckas
ckopocTh.Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl TpeHusi (MOKOs, CKOJIbKEHMS, KaueHus). Cuia TpeHus.
Cyxoe Tpenue. Cuna TpeHus: CKOJIbKEHUs U cuia TpeHus nokos. Kosdduument
Tpenust. Cuia COnpOTUBJICHUS MPU JBUKEHUU Teja B )KUAKOCTH UJIHU Ta3e.

[ToctynaTenbHoe U BpalaTeabHOE IBUKEHUE a0COIOTHO TBEPAOTO TEA.
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MoOMEHT cuibl OTHOCUTENBHO OCH BpameHusa. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOTO TEIIA.

TexHuyeckre yCTpPOWCTBa M MPAKTUYECKOE IMPUMEHEHHUE: MOALINUITHUKH,
JIBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHHE UHEPLIH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOINX Tesl. BTopoii 3akoH HeroTOHA.

N3mepenne cuit. Clio)KeHUE CHIL

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT A€(POPMALIHH.

HesecomocTs. Bec Tena npu yckopeHHOM moabéMme U najieHuu. CpaBHEHHE
CHWJI TPEHHUSI TOKOSI, KAUCHUS U CKOJIbKEHHSI.

VYcnoBusi paBHOBecHusi TBEpHoro Ttena. Bunabl paBHOBecus. Yuenuueckuu
aKcnepumenm, Jnabopamopusvie pabomul VI3yuenue nBmwkeHuss Opycka IO
HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE U
pEe3UHOBOM 00paslie, OT ux aedopMaluu.

HccnenoBanue yciaoBUM paBHOBECHs TBEPLOIO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

Tewma 3. 3aK0oHBI COXpaHEHUSI B MEXaHUKE.

Nmnynbc maTepuanbHON TOUYKH (Te€da), CUCTEMbl MaTepUANbHBIX TOYEK.
NMnynbc cuiibl M1 U3MEHEHUE HUMITYJIbCAa Tela. 3aKOH COXPAHEHHs HMMITYJIbCa.
PeakTuBHOEC IBMKEHUE.

PaboTa cuiibl. MOITHOCTD CHJIBI.

Kunetnueckass sHepruss mMaTepHalbHOM TOYkKU. Teopema 00 W3MEHEHUU
KMHETHUYECKOU YHEPTUHU.

[ToreHumanbHas DHEPIUsl. [TorenunanbHas SHEprud yIpyTo
nedbopmMupoBaHHON — mpyxuHbl.  [loTeHIManbHas  JHEprusi Tena  BOJIU3H
MMOBEPXHOCTH 3€MJIH.

[loTennuanpHple W HEMOTEHIMaNbHBbIE  CHibl.  CBsi3b  PabOTHI
HEMOTEHUHUAIBHBIX CUJI C WU3MEHEHUEM MEXAaHMYECKOW SHEPIHMU CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCTpOMCTBA M IMPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHE.

[lepexoa NOTEeHIMATILHON YHEPTUU B KWHETUYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuwl

N3yuenne aOCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JABYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue CBs3M pabOThl CHUIBI C HW3MEHEHHEM MEXaHWYECKOU
DHEPrUU TEJIAHA NPUMEPE PACTSIKEHHS PESUHOBOIO XKI'yTa.

Paznen 3. MonekynspHas Gpusmka u TepMOJUHAMUKA.

Tema 1. OCHOBBI MONEKYJIAPHO-KUHETUYECKON TEOPHUU.
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OCHOBHBIE MOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKON TEOPUHM U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe pnBwxkenHue. Juddysus. Xapaktep IBHXKEHUS U
B3aMMOJICHCTBUSL YACTHI] BelleCcTBA. MOJENM CTPOEHUs Ta30B, JKUIKOCTEH W
TBEPJBIX TEJ U 0OBSICHEHHE CBOICTB BEIlIECTBA HA OCHOBE 3TUX Mojelei. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remnepatyp
Llenbcus.

Mopgens wupeanbHoro raza. (OCHOBHOE ypaBHEHHUE  MOJEKYJSPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCOIOTHAs TeMIepaTrypa Kak mepa
CpeOHEW KWUHETHUYECKOW SHEPIHHM TEIUIOBOrO JBWXEHHMS uactuil rasa. [llkana
temneparyp KenbBuHa. ['a3oBble 3akoHbI. YpaBHeHHe MeHnneneesa—Knanenpona.
3akon [lanpToHa. M30mponecchl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelmecTBa. ['paduyeckoe MPEACTaBICHHE M30IMPOIIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHUE. TEPMOMETD,
Ooapomerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JAUCKPETHOE CTPOEHUE BeliecTBa, (Qororpaduu
MOJIEKYJIOPTaHUYECKUX COEAUHECHUM.

Oneitel 1o  udPy3un xkupkocted W ra3oB. Mojenb OpOYHOBCKOTO
JIBHOKCHUS.

Monens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mojenb, WLTIOCTPUPYIOLIAs TPUPOAY JABICHHUS Ta3a HA CTEHKU COCYa.

OnbIThl, WUIOCTPUPYIOIIUE YPABHEHUE COCTOSIHHUS HJICAIBHOIO Ta3a,
M30IPOLIECCHI.

Vyenuueckuii sxcnepumenm, rabopamopHvie pabomuol

Ornpenenenue mMacchl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE U3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEPaTyphl BO3/1yXa B HEH.

UccnenoBanne  3aBUCMMOCTH  MEXIy  MHapamMeTrpaMyd  COCTOSIHUS
Pa3pekKEHHOrO rasa.

Tema 2. OCHOBBI TEPMOAMHAMUKH.

TepmonnHamMuueckasi cucremMa. BHYTpEHHsASI DHEPTUsST TEPMOJINHAMUYECKON
CUCTEMBI U cIoco0bI €€ n3MeHenus. KonnuecTBo TemioTel U padota. BHyTpeHHs s
SHEpPrusi  OAHOATOMHOTO  HWJEAIBbHOTO  rasa. Buael  Temionepenauw:
TEIUIONPOBOJHOCTh, KOHBEKIMS, U3TyYeHHUE. Y IeJIbHAsA TEIUIOEMKOCTh BEIIECTBA.
KosnmdecTBo TemnoTsl npu Temjaonepeaaye.

[Tonsatue 006 amuabarHoMm mpornecce. IlepBblii 3aKOH TEPMOJIUHAMHKH.
[Ipumenenue mepBOTO 3aKOHA TEPMOJUHAMHKHU K H3omporieccam. ['padudeckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh IPO1IeccoB B IPUPOJIC.

TennoBble  mMammHbl.  [IpuHIUNBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIIHWH.
[IpeoOpa3zoBanusi SHEpruM B TEIUIOBBIX MammmHaX. Koadduiment momae3Horo
nericTBus TeruioBord MammHbl. [{ukn KapHo m ero ko3¢ dUIMEHT IOJIE3HOTO
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JNEUCTBUSL. DKOJIOTMYECKUE TPOOIEMBI TEITIOIHEPTETUKH.

TexHuyeckue yCTpoWCTBA M NPAKTHYECKOE MPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAWIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW SHEPruM Teja MPU COBEPIICHHH pPaOOThI: BBUIET
npoOKku U3 OyTBUIKM TOJA JEHCTBUEM CXATOro BO3/AyXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUICOAEMOHCTPALINS).

N3MeHeHne BHYTpEHHEN SHEPruu (TeMnepaTyphl) Tejla Ipy Terionepeaaye.
OmnbIT N0 aAadaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mogenu mapoBoil  TypOWHBI, JABUTraTeldsl BHYTPEHHETO  CroOpaHus,
PEaKTUBHOTO JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenne yaenbHON TETIOEMKOCTH.

Tema 3. Arperatubie cocTosiHUS BemiecTBa. Da3zoBbie mepexobl.

[Tapoo6pazoBanue u koHaeHcanusa. Vcnapenue u kuneHue. AOGCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellmieHHBIM map. YaenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT 1aBJICHHUS.

TBépnoe teno. Kpucramnuueckue u amopdHbIie Tena. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibel. CoBpeMmeHHble Marepuaibl. [lnaBienue wu
KpUcTayuM3anus. Y AelbHas TerioTa miasienus. Cyonumanusi.

VYpaBHeHUE TEIIOBOTO OajgaHca.

TexHuyeckre yCTpPOWCTBA M NPAKTUUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TOJYyYEHUs COBPEMEHHBIX MaTepualioB, B
TOM YHUCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX APOB.

Kunenue npu nonmxeHHoM fapiieHnd. CriocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBaHuss M IJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.
JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3Mepenre OTHOCUTENIBHOM BIIAXKHOCTH BO3AyXaA.

Paznen 4. DnekTpoauHamMuka.

Tewma 1. DnexTpocraruka.

OneKTpu3aums Tell. OJEKTPUYEeCKHd 3apsa. JlBa BHIa JIIEKTPUUYECKUX
3apsAn0B. [IpOBOJHUKH, OUANEKTPUKUA U TOJYINPOBOJHUKH. 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsa.

Bzaumogeiicteue 3apsgoB. 3akoH Kynona. ToyeyHBIM SIIEKTPUUYECKUN
3apsa. DnekTpudeckoe noje. Hanpsok€HHOCTH anekTpuyeckoro moss. [IpuHumn
CYIIEPIO3ULIAN JIEKTPUUECKUX Moyieh. JIMHUKM HanpssKEHHOCTH DJIEKTPUUECKOTO
OJISl.

PaGora cun  anexrpocraruueckoro  mons.  [lorennman.  Pa3HocTh
MOTEHIIUAJIOB.

[IpoBOgHUMKM W JUPJEKTPUKA B 3JIEKTPOCTATUYECKOM  TIOJIE.
JusnexkTpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. D1eKTpOEMKOCTh MIIOCKOIO KOHEHCATOPA.
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DHeprusi 3apsKEHHOT0 KOHIEHCATOopA.

TexHuyeckne ycTpoHWCTBA W MPAKTHUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI,
AIEKTPOMETpP, DJEKTPOCTATHUYECKasl 3allliTa, 3a3eMJICHUE DJIEKTPONpHOOpOB,
KOH/ICHCATOp,KOMUPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpOWCTBO ¥ TMPUHIMII JCUCTBUS JJIEKTpoMeTpa. B3aumoperncrsue
HAa’JIEKTPU30BAaHHBIX TEII.

DneKkTpuyecKkoe roJe 3apSIKEHHBIX TEJL. [TIpoBonHMKM B
AIEKTPOCTATUYECKOM MOJIe. DIEKTPOCTATUUECKAs 3allUTA.

JIM3IIEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTOopa OT IUIOIIAIU
IJTACTUH,PACCTOSIHUSA MEXY HUMH U TUAIEKTPUIECKON IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTosiHHBIN 2NIEKTpUYECKHUM TOK. TOKH B pa3IMUHbIX cpeaax.

DJIEKTPUYECKU TOK. YCJIOBHUSL CYHIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Hcrounukuroka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 1151 ydacTka LETH.

DJIEKTPUYECKOE COTPOTUBJIEHUE. Y IETbHOE COMTPOTUBJICHUE BEILIECTBA.

[TocnenoBarenbHOE, MAPAILIEIBHOE, CMEMIAHHOE COCAMHEHUE TPOBOJHUKOB.

Pabora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO

TOKA.

DIIEKTPOABHKYIIAS. CUJIAa W BHYTPEHHEE COIMPOTUBIICHUE MCTOYHHUKA TOKA.
3aKkoH

OmMa 117151 TIOJTHOM (3aMKHYTOM ) AJIeKTpruyeckor nenu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAs  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMnepaTypbl. CBEpXITPOBOAUMOCTD.

ONEKTpUYEeCKUid TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.
[TomynpoBOIHUKH. CobOcTBeHHas u IIPUMECHAs IIPOBOJIUMOCTD
ITOJIYIIPOBOJHUKOB.

CgoiictBa p—n-niepexona. [lomympoBoTHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKHM TOK B  pacTBOpax M  pacIulaBax  dJIEKTPOJIMUTOB.
DJIEKTPOIUTUYECKAS JUCCOLMALIUS. DIICKTPOIIH3.

DJIEKTpUUECKU TOK B Ta3zax. CaMOCTOSTEIbHBIA U HECAMOCTOSATEIbHBIN
paspsia.

Mounus. [1na3ma.

TexHuueckne YCTpPOWCTBA U MPAKTUYECKOE TMPUMEHEHHE: aMIIEpPMETP,
BOJIBTMETpP, PEOCTaT, HMCTOYHUKH TOKA, DJIEKTPOHATPEBATEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA THO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOTYITPOBOJHUKOBBIN AUO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenune CHitbl TOKA U HAIIPSKEHUS.

3aBUCHUMOCTh COMNPOTUBIICHUS! LUIUHIPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
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IJIOIIAIUTIONIEPEYHOr0 CEUCHUSI U MaTepurara.

CwmeliaHHoe COeMHEHUE TTPOBOTHUKOB.

[IpsiMmoe wu3MepeHue HNEKTPOJABMKYIIEH cuiabl. KopoTkoe 3amMblkaHuE
rajJbBaHUYECKOI0 3JIEMEHTA U OLICHKa BHYTPEHHETO CONPOTUBIICHHUSI.

3aBUCUMOCTh CONPOTHUBIICHUSI METAJUIOB OT Temmeparypsl. [I[poBoauMOCTb
AJIEKTPOJIUTOB.

HckpoBoit  pa3psiqi ¥ OpOBOAUMMOCTH  Bo3ayxa. OJHOCTOPOHHSS
MPOBOAUMOCTD JUO/A.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3ydeHune cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mepenne  EKTPOABMKYIIEH CHJIBI MCTOYHMKA TOKA W €ro
BHYTPEHHETOCOMPOTHUBIICHUS.

Hab6nronenue amekrposmsa.

MexXnpeaMeTHBIE CBSI3H.

N3yuenne kypca ¢uszuku 06a30BOI0 YPOBHSI OCYIICCTBISETCS C Y4ETOM
COJIEp)KATEIIbHBIX MEXIIPEIMETHBIX CBS3e€d ¢ KypcaMu MaTeMaTHKH, OWOJIOTHH,
XUMUH, Teorpadumu.

Mesicnpeomemuvie nowsmus, CBI3aHHBIE C M3YUYCHHEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHWE, HAay4YHBIM (DaKT, rumore3a, (puznueckas BeIWYHWHA, 3aKOH,
TeOopusi, HaOII0ICHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEb, H3MEPECHHE.

Mamemamuxa: pelIeHHE CHUCTEMbl YpPAaBHEHHWU, JUHEHHas (QyHKLMS,
napa6ona, runep0osa, Ux rpa)uku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPHI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: Mmexannueckoe NBUKEHUE B KUBOU mpupoje, 1uddysus, ocMoc,
TEIJI0O0OMEH >KUBBIX OPraHW3MOB (BUIbI TEIJIONEPEaauH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SABJICHUS B )KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB M MOJICKYII,
MOJIb BEIIECTBA, MOJISIPHAS Macca, TeIJIOBbIE CBOMCTBA TBEP/IBIX TEJI, )KUJAKOCTEH U
ra3oB, JJIEKTPUYECKUE CBONCTBA METAJUIOB, JJICKTPOJUTHYECKAS JIHUCCOILMAIINS,
rajibBaHHKa.

Teoepaghusn: BnaxxHOCTb BO3/IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABIKCHHUHN C HMCIIOJIB30BAHHEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJAMIUITHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJAOMET W JPYyTHeE), ABUTATEIb BHYTPEHHETO
CropaHusi, maponasi TypOuHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJIYYEHUs] COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HaHOMATEpPHUAJIOB, H
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKas 3alllUTa, 3a3eMJICHUE SJIEKTPONpPUOOPOB,
KCEPOKC, CTPYUHBIM IPUHTED, AJIEKTpOHArpeBaTeIbHbIC puoOOPHI,
AIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TAThBAHHKA.

Paznen 4. DnekTpoauHaMuKa.

Tema 3. MarautHoe nosie. DIEKTPOMArHUTHAS] UHTYKITHSL.

IlocTtossnHble  MarHuThl. B3auMojeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarautHoe mone. Bexkrop MarmuTHOM wuWHAykKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX ToJed. JIuHMM MarHuTHOW WHAyKUuU. KapThHa NUMHWM MarHUTHON
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WHYKIUH TOJISI TOCTOSIHHBIXMArHuTOB.

MarHutHoe moJie NPOBOJHMKA C TOKOM. KapTuHa 5nWHHNA WHAYKUWA
MAarHuTHOTO MOJI JJIMHHOTO NPSIMOTO MNPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJ-HUKA, KaTyIKUC TOKOM. OnbIT OpcTeaa. BzanmoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuia Amnepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna JlopeHna, €€ MoayJlb W HampaBjieHue. JIBWKeHUE 3apsHKEHHOU
YaCTULBIB OJHOPOAHOM MAarHUTHOM noJie. Pabora cuisl JlopeHua.

SIBneHne DIIEKTPOMArHUTHOW MHAYKIMH. [IoTOK BekTOpa MarHuTHOM
WHTYKIIVH.

DIEKTPOJIBIKYIIAS CUJia UHAYKIUU. 3aKOH 3JIEKTPOMATHUTHOW WHAYKIUU
dapajes.

BuxpeBoe snekTpuueckoe moJie. DJIEKTPOJABHKYIAsl CHJIA HWHIYKIUU B
MIPOBOJAHUKE, IBIXKYILIEMCS TOCTYNATENBHO B OTHOPOJHOM MarHuTHOM TIOJIE.

IIpasuiio Jlenua.

NHnykTUBHOCTh. SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOJIBWXKYILIAs CuUiIa
CaMOUHIYKIIHH.

DHeprusi MarHUTHOTO TMOJIS KATYIIKH C TOKOM.DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHUE: IOCTOSHHbIC
MAarHuThl, B3JEKTPOMArHUTHI, AJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHYKIIMOHHASTICYb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHWE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM MOJjeM. JIMHUM WHAYKIUU
MarHUTHOTO TOJIS.

B3anmoneiictBrue 1ByxX NpOBOIHUKOB ¢ TOKOM.Crita Amnepa.

Hevicteue  cunbl  JlopeHnma  Ha  MOHBL  JJEKTPOJUTA.  SIBiEHUE
AIEKTPOMArHUTHOW WHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCUMOCTb AJNEKTPOABUKYIIECH CUIIbI MHAYKIHUUA OT CKOPOCTH U3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmvie padomoi

N3ydeHne MarHuTHOTO MOJIst KATYIIKU C TOKOM.

HccnenoBanue JeWCTBHS MOCTOSHHOTO MAarHUTa Ha pPaMKy C TOKOM.
HccnenoBanue sSBICHUSI DJICKTPOMArHUTHOW MHAYKIIUH.

Pa3nen 5. Konebanusa v BOJIHEL.

Tema 1. Mexanuueckue v 3J€KTPOMarHUTHbBIE KOJIeOaHu .

KonebarensHasts cucrema. CBOOOIHBIE  MEXAaHHUYECKHE  KOJIEOAHUS.
["apmonnyeckue konebanws. [lepuon, wactora, amrmmTyna u (asa KoiaeOaHHIA.
[IpyXVHHBIN MassTHUK. MaTeMaTUYECKU MaATHUK. YPABHEHHE TapMOHUYECKUX
kosebanwuii. [IpeBparieHuesHeprun Npu rapMOHUIECKUX KOIeOaHUSX.

KonebGarenbupiii koHTYp. CBOOONHBIE SJEKTPOMArHUTHBIC KOJICOaHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH W
AIEKTPOMArHUTHBIMU Kosiebanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUS
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DHEPTUU B UJICATLHOMKOJIE0AaTeTbHOM KOHTYpE.

[IpeacraBienue o 3aTyxXarIuX KojeOaHusX. BoIHYKIeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXeHHBIEC 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

[Tepemennsiii  TOK. CHHYCOMAQIBHBIA NEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOTO TOKa. AMIUIUTYAHOE W JACHCTBYIOIIEE 3HAYECHHUE CHUJIBI TOKA H
HaIpsKECHHUS.

Tpancdopmarop. [Ipon3BoacTBO, nepenaya U NOTPEOICHUE ICKTPUIECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU TMPU MPOU3BOJACTBE 3JEKTposHepruu. KympTypa
WCIOJIb30BaHU JIEKTPOIHEPTUH B IOBCEAHEBHOM KU3HMU.

TexHuyeckne ycTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUH JICKTPOIEepe/Iay.

Jlemoncmpayuu

UccnenoBanue napameTrpos KoJie0aTenbHOU CHCTEMBI
(Mpy>KMHHBIN WM MATEMATHUYECKUI MasiTHUK).

Habmronenue 3aryxaromux KojaeOaHui.

UccnenoBanne  CBOWCTB  BBIHYXKJEHHBIX  KoJjiebanui. HaOmronenue
pe30oHaHca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAINpPSDKEHUS OT BPEMEHH)
JUTSIJIEKTPOMArHUTHBIX KOJICOAHMM.

Pe3oHanc mnpu mociienoBaTEbHOM COCAUMHEHHHM PE3UCTOPA, KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOpA.

Mojienb TMHUY 3JEKTPOIIEPEaaUH.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuwl

UccnenoBanne 3aBUCUMOCTHU TIepUOa MaJbIX KOJeOaHU rpy3a Ha HUTU OT
JUJIMHBIHUTU U MacChl Tpy3a.

HUccnegoBanne mnepeMEHHOTO TOKA B LENM U3  IOCIEIOBATEIBHO
COEAMHEHHBIXKOHIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue 1 3J1€KTPOMArHUTHBIE BOJIHBI.

MexaHnueckue BOJHBI, YcloBUsl pacnpoctpaHenus. llepumon. CkopocThb
pacnpoCTpaHeHuss W JUyIMHAa BOJHBL. [lomepeuHble W  NOpPOJOJIBHBIE BOJIHBL
HnuTtepdepennusau qudpakins MEXaHUYECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJIHBI. Y CJIOBUSI U3Ty4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opuenTtanus BekTopoB E, B, V B snektpomaruutHoit BoiHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakKeHUE, MPEJIOMJICHUE, TOspu3anus, Tudpaxkius,
unrepdepeniuss. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ikana 3neKTpOMarHuTHBIX BOJIH. [[pMEeHEHUE 3IEKTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMIBI paIUOCBS3U U TeleBUACHU. Paanonokaius. DJIeKTpPOMarHuTHOE
3arpsI3HEHUE OKPYIKAKOIIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JIUArHOCTHKA B TEXHUKE W MEOULMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBYU-nieup.

Jlemoncmpayuu
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OOpa3zoBanne W pacnpoCTpaHEHUE TOMEPEYHbIX M TMPOAOJIBHBIX BOJIH.
Konebmomeecs Teno Kak KCTOYHUK 3BYKa.

Hab6nronenue orpakeHus v MPeIoMIICHU S MEXaHUYECKUX BOJIH.

Hab6nronenue nunteppepeHnu u Auppakiuy MEXaHUYECKUX BOJIH. 3BYKOBOM
pe30HaHC.

HaGnronenue cBs3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM H
4acTOTOM KOJIeOaHU.

HccnenoBanne  CBOMCTB ~ DJJEKTPOMATrHUTHBIX ~ BOJH:  OTPaKEHHE,
peoMIICHUE, TTOSIpU3alns, AUPPaKIHs, UHTEpPEepEHIHS.

Tewma 3. OnTuka.

I'eomerpuueckas ontuka. [IpsMonmHENHOE pacnpOCTpaHEHHE CBETa B
oaHOpOoIHOM cpeae. JIyu cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300paxeHuil B
IUIOCKOM 3€pKaje.

[Ipenomsienne cBera. 3aKOHBl MpPEIOMIIEHHUS CBETAa. AOCOIIOTHBIN
nokasaresb npesnomieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHslii yroi
IIOJIHOI'O BHYTPEHHETOOTPAKEHHUS.

Hucnepcus ceeta. CnoxHbli coctaB 6enoro cBera. L[Ber.

CobOuparomue U pacceuBaromiue JMH3bL. ToHkas JsmH3a. DokycHoe
paccTosiHMe W ONTHYECKas cujla TOHKOW JuH3bl. [locTpoeHue u3zoOpaxkeHuil B
cOOMparoLIMX U pacceuBaKOIIMX JUH3ax. DopMylia TOHKOW JUH3BI. Y BEIUYECHHE,
JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKOU ONTUKH.

BonnoBass ontuka. Hutepdepenuus cera. KorepeHTHblE HCTOYHHKHU.
VYcnoBuss HaOMOIEHWS MAaKCUMyMOB M MHUHMMYMOB B HHTep(hEepEeHIMOHHOU
KApTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [Judpakiuonnas pemérka. YciaoBue HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJICGHAM MOHOXPOMAaTHMYECKOro CBETa HA
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHHuecKkue yCTpOMCTBA M IPAKTUYECKOE INPHUMEHEHHME: OYKH, JyIa,
¢doToanmnapar, NPOEKUMOHHBIN ammapar, MHKPOCKON, TEJIECKOI, BOJOKOHHAas
OINTUKA, AMPPAKIIMOHHAS PELIETKA, MOJSIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE pacIpOCTPaHEHNE, OTPAKEHUE U MTPEJTOMIIEHUE CBETA.

OnTuyeckue mpuodOpHI.

ITomHoe BHyTpeHHee oTpaxeHue. Mognens cBeroBona. lccienoBanue
CBOMCTB M300pakKeHUH B JIMH3aX.

Mopaenu MuKpockorna, Teneckona. HaOmogenue wuHTepdepeHIIUH CBeETa.
Hab6mronenue nudpakmuu creta.

Habmronenue nucrnepcuu cBera.

[Tomy4yeHue cuekTpa ¢ MOMOILBIO PU3MBI.

[Tomydyenue crnekTpa ¢ MOMOINIbIO AU(PPAKIMOHHONW peméTku. Habmonenue
NOJISIpU3ALIMH CBETA.

Vuenuueckuii sxcnepumenm, nabopamopmwie pabomol
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N3mepenne mnokazartenss npenomieHus crekia. lMccinenoBaHue CBOWCTB
n300pakeHuit B uH3ax.Habmonenue aucnepcun cBera.

Pazpnen 6. OcHOBBI crieIMalIbHON TEOPUU OTHOCUTEIHHOCTH.

I'pannpl  MpUMEHMMOCTM  Kjiaccuyeckol — MmexaHuku.  [loctynatsl
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJIA CKOPOCTH
CBETA B BAKyyMe€, IPUHIUIIOTHOCUTEIBHOCTH DUHIITEHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHNE BPEMEHU U COKPAILICHUE
JUTUHBL. DHEPTUS U UMITYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBsi3b Macchl € SHEPTUEH U UMITYJILCOM PEISATUBUCTCKON YaCTHUIbI. DHEPruUs
MTOKOS.

Paznen 7. KBantoBas ¢usuka.

Tema 1. DaeMeHTHI KBAHTOBOM ONTUKH

®ortonsl. Popmyna [lnanka cBs3u »Hepruu (GOTOHA C €ro YacTOTOM.
DHeprusiu UMNyJsc HoToHa.

OtkpeiTre u uccienoBanue Gorodddexra. OnbiTel A.I'. CtoneToBa. 3aKOHbI
dotorpdexra. YpaBuenne JDiinHmTerHa s poroaddexra. «KpacHas rpaHuiiay
dboToaddexra.

HaBnenue ceera. OnbiTol [1.H. JlebeneBa. Xumudeckoe neiCTBUE CBETA.

TexHuueckue YCTPONCTBA M  MPAKTHUYECKOE IPUMEHEHHE:
dhoTo371eMeHT,pOTOIaTUHK, COJTHEUHAs O0aTtapesi, CBETOIHO/I.
Jlemoncmpayuu

®oTo3((eKT Ha yCTaHOBKE C IIMHKOBOM IIacTuHOM. MccnenoBanue 3aK0OHOB
BHeIHero pororddekra.

CBeToauosn.

Conneunas Oartapest.

Tema 2. Ctpoenue aToma.

Mopens aroma Tomcona. OnwiTel Pe3epdopna mo paccessHuIO o -4acTHIL.
[ImanerapHas mozens aroma. [loctymarel bopa. W3nydenue u  moriomeHue
(GbOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS JHEPrUU Ha Jpyroil. Buubl
cnekTpoB. CIIEKTp ypOBHEW SHEPTHH aTOMa BOAOPO/IA.

Bonnosele cBomicTBa yactul. Bosnsl ne bponsa. KopryckysipHO-BOIHOBOM
JTyaJu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckne yCTpoHMCTBAa M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAIbHBIN
aHau3(CIEKTPOCKOIT), Jia3ep, KBAHTOBBINA KOMITHIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopaa. Onpenenenre AJIMHBI BOJHEI Jia3epa.

HaOmronenue nuHeRvyaThIX CIIEKTPOB U3NIydeHus.J1azep.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuwl

Habmronenune muHEHIATOrO0 CeKTpa.

Tema 3. ATomHOE sApO.

OKCIEPUMEHTBI, J10Ka3bIBAIOUIUE CIIOXKHOCTh CTpoeHus sapa. OTKpbITHE
panuoaktuBHocTd.  OmbiTel  Pesepdopma  mo  ompenenenuto  cocrasa
paanoakTUBHOTO wu3NMydeHus. CBoiictBa anbda-, Oera-, raMMa-U3Iy4CHHUS.
Biusitnue pajgnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
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OTtkpsiTHE TIpOoTOHA W HelTpoHa. Hykmonnast monens sanpa IeiizenOepra—
HBaHeHKo.

3apsa sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnaa. DNIeKTpOHHBIA M TO3UTPOHHBIN Oera-pacman. ['amma-
U3IIyYEHUE.

3aKOH paIMOAKTUBHOIO pacnaja.

DOHeprusi CBsi3U HYKJIOHOB B sifipe. SAnepHbie cuibl. [ledekT macchl sapa.
Snepnbie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnsiii peaktop. TepmosimepHblii cuHTe3. [IpoOiaeMbl M HEPCHEKTUBBI
AIEPHOMIHEPTETUKN. DKOJIOTMUECKHUE ACTIEKTHI AIEPHON SHEPTETUKH.

DOneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

Mertonbl HaOIOIEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAbHBIE B3aUMOACUCTBUS. EauHCTBO (DU3MYECKON KapTHUHBI
MUpa.

TexHuyeckue yCcTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM oTorpadusim).

Pa3nen 8. DneMeHTHI aCTPOHOMHH U aCTPOPHUIUKH.

Ortanbel  pa3BUTUA acTpoHOMHMHU. [IpuKiIamiHOE W MHPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMUH.

Bupa 3Bé3nHoro Heba. Co3Be3nus, spkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
nBwkenne.CojlHeYHas cucTeMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE3N.
3BE3/bl, NIX OCHOBHBIE XapaKTEPUCTUKH. J(MarpamMma «CHEKTpaJIbHbIA KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW MOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM INOCJIENOBATEIBHOCTA. BHYTpEHHEE CTpOEHHUE
3BE311. COBpEMEHHBIE MPEICTABIEHUS O MPOUCXOXKIAECHUU U 3Bosionuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3].

Mieunsiii [Iyte — Hama ['amaktuka. ITonoxxenue u nBuwkeHue CojHIA B
['anakTuke.

Tunsl ranaktuk. Panuoramaktukd u KBa3zapbl. UEpHbIE ABIPHI B sApax
TJIAKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon XaO6ma.  Pa3zOeranue
TaJIAKTHK.

Teopus bonbuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnast ctpyktypa Bceenennoit. Meraranaktuka. Hepeménnbie
poOIEeMbI ACTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGnronenust HeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN JJIS ONPEeNICHUs MOJI0KEHNSI HEeOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/11sl CEeBEpHOro MOIYyIIapus U IpPKUE 3BE3/BI.

Ha6monenus B reneckon Jlynsl, mnanet, Mneunoro IlyTu.
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Obo61maroniee MOBTOPEHNUE.

Ponp ¢Qu3ukyn © acTpoHOMHM B 3KOHOMHYECKOH, TEXHOJIOIMUYECKOM,
COLIMAJIbHOM M 3TUYECKOM cdepax IesATENIbHOCTH YEJIOBEKa, pPOJIb U MECTO
¢U3MKM U acCTPOHOMHMHM B COBPEMEHHOM HaydyHOH KapTHMHE MHpa, poJib
¢uznyeckoil Teopun B GOPMUPOBAHUU NPEACTABICHUNA O (PU3MUECKOM KapTUHE
MHUpPa, MECTO (U3MYECKOW KapTHMHBI MHpa B OOLIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢uszuku 06a30BOro ypOBHS OCYIIECTBIISIETCS C Y4ETOM
COJIEP>KATENIbHBIX MEKIIPEAMETHBIX CBA3€H C KypcamMH MAaT€MAaTHKH, OHOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle noHAmus, CBA3aHHBIE C MU3yYEHUEM METOJOB HAy4YHOI'O
MO3HAHM: SIBICHUE, HAy4YHbIH (DaKkT, rumore3a, (QuU3nMdeckas BEIUYMHA, 3aKOH,
Teopusi, HaOJIIOeHNE, IKCIIEPUMEHT, MOJICIIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peEUIEHUE CUCTEMBl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPbl M UX INPOEKUHUHM HAa OCH KOOPJAMHAT, CJIOXKEHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTAPHBIX (YHKUUN, NPU3HAKUA TOAOOUS TpPEYyrOJIbHHUKOB,
oIpeiesieHNe IIOMAANILIOCKUX GUryp u oobéma ted.

Buonocus: »>nexTpuueckue SIBJICHHMsSI B KUBOM INPUPOE, KoseOaTesIbHbIE
JNBWKEHUS B JKUBOM NPHUPOAE, ONTHUYECKUE SBICHUS B JKUBOW MPHUPOJE,
JEHUCTBHE paJHallMMHA )KUBbIE OPraHU3MBbI.

Xumus: CTpOCHHME AaTOMOB M MOJEKYJ, KpPHUCTAJUIMYECKass CTPYKTypa
TBEPABIX  TEJN, MEXaHW3Mbl O00pa30BaHUS  KPUCTAUIMYECKOW  PEIIETKH,
CIEKTPAJIbHBIA aHAIIN3.

l'eocpagusa: MarHuTHBIE TOJOCa 3€MJIM, 3aJ€XKH MarHUTHBIX Py,
(doTochEMKa 36MHOM MOBEPXHOCTH, IPEICKA3aHUE 3EMIICTPSICEHUN.

Texnonocus: JIMHUM DJEKTPONEpENay, TE€HEpaTop IEPEMEHHOIO TOKa,

AJEKTPOJIBUTATENIb, WHAYKIHUOHHAS I€4b, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-meuyb, MpOEKIMOHHBIN amnmapar, BOJOKOHHAas ONTHKA,
coJIHEUHas Oarapes.

1 .
30ecy u Oanee npugoOUMCs pAcUIUPEHHbIll nepedeHb 1abopamopublx pabom u Onbimos, u3
KOMopoz2o yuumenb Oeiaem 6blOOp NO CB0eMy YCMOMPEHUIo C YYEMOM 6blOPAHHO20 Y4eOHO-
Memoouyecko2o KOMNIeKma u umerouecocs 060py0osanus.
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4 CTPYKTYPA JUCHUIIJINHBI

4.1 O6beM IMCUMILIMHBI M BUABI Y4eOHOI padoThI

Bup yueoHoii padoTnl O0beMm yacos

O0beM yuyeOHOI TUCHUILINHBI (BCETO) 146
CymmapHas ydeOHash HArpy3ka BO B3aHMOJCHCTBMHU C 102
npemnojaaBaTejieM
B TOM YHCJIE:

- JIEKIIUU 34

- IPAKTUYECKUE 3aHATHUS 68
CamocrosiTesibHasi padoTa 00y4aromerocs (Bcero) 44
Koncynbranuu -
IIpomexyTouHas aTTecTALMA -

IIpomesxcymounas ammecmayus 6 goopme ouggepenyuposanno2o 3avema 60 2
cemecmpe




4.2 TemaTuueckuii IJIaH € y4eTOM padoyeil MporpaMMbl BOCIIUTAHUS

HaumenoBanue pa3aesioB 1
TEM

Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHble U NPpaKTUHYeCKHe PadoThI,
CaMOCTOSITe/IbHAS padoTa 00y4aloIMuXCs.

Oo0Lem
4acoB

YpoBenb
OCBOEHHS

1

2

4

BBenenue

Jleknuun

dusnka — QyHAaMeHTaIbHas HayKa O MPUPOJE.

EcrecTBeHHO-Hayu4HbIi METOJ IMO3HAHUS, €ro BO3MOXKHOCTH M TI'PAaHMIBI
MPUMEHUMOCTH. DKCIEPUMEHT M TEOpUs B ITIPOlleCCe TMO3HAHUS MPUPOJIBIL.
MopenupoBanue ¢GU3MYECKUX SBJIEHUH U mpoleccoB. Posib 3KkcrepuMeHTa M
TEOpPUHU B IIpollecce MO3HaHUs npupoasl. dusnueckas BenwmumHa. [lorpemHoctu
n3MepeHull guznueckux BeduuuH. Ousznueckue 3aKoHbI. ['paHUIBI IPUMEHUMOCTH
¢u3nuecknx 3axoHOB. [loHsiTe o (u3myeckoll kapTuHE MHUpA. 3HaUYCHHUE (PUIUKHU
npu ocBoeHuu cneruanbHoctu CI10.

1

Pa3nen 1 Mexanuka

Jlexuun

Kunemaruka. Mexannueckoe nBwxkeHue. Ilepememienne. Ilyte. CKopoCTb.
PaBHOMEpHOE TpsAMOJIMHENHHOE JBWKEHHE. YCKopeHue. PaBHomepeMeHHOE
npsiMoJinHeHoe nBwkeHne. CBoOomHOE TmajeHue. [[BrkeHue tena, OpOIIeHHOTO
II0J1 YTJIOM K TOPU30HTY. PaBHOMEpHOE NBUIKEHUE 110 OKPY>KHOCTH.

3akonbl Mexanuku Hprotona. Ilepseiii 3axkon Herorona. Cuna. Macca.
Nmnynee. Bropoit 3akoH HproToHa. OCHOBHOM 3aKOH KJIACCUYECKON JUHAMUKHU.
Tpetuii 3akoH HptoToHa. 3aKOH BCEMUPHOIrO TATOTEHUs. ['paBUTAllMOHHOE TOJIE.
Cuina tspxectr. Bec. CnocoObl n3amepenust Mmacchl Tesl. CUilbl B MEXaHHUKE.

3aKkoHbI COXpaHEeHUsI B MeXaHMKe. 3aKOH COXpaHEHMs MMIyJsibca. PeakTuBHOE
nBuxkeHue. Pabota cuibel. PabGoTa moTeHIUMaNbHBIX CUJI. MOIIHOCTh. ODHEprusl.
Kunernueckas oHeprus. IloTeHnumanbHass dJHeprus. 3aKOH  COXPAHEHHUs
MEXaHU4YECKOU 3Hepruu. l[pumMeHenne 3akOHOB COXpaHEHUS.

HpaKTI/IquKI/Ie 3aHATUA
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JdeMoHcTpanuu
3aBUCUMOCTh TPACKTOPUM OT BbIOOpA CHCTEMBbI OTCYeTa. BUIpl MexaHUYECKOro
JIBUKECHUS.
3aBUCHUMOCTh YCKOPEHHs Te€jla OT €ro MacChl M CHIIbI, ACUCTBYIOLIEH Ha TEIO.
CnoxxeHue cuilL.
PaBeHCTBO H  NPOTHUBOIIOJOXHOCTHh  HAlpaBJIEHUs CHJI  JACUCTBUA U
MIPOTUBOICHCTBUS. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehOpMAIIHH.
Cubel Tpenus. HeBecomocts. PeakTuBHOE NBHXKEHUE.
[Tepexon MOTEHIMAIBHOM SHEPTUU B KHHETUYECKYIO U 0OpaTHO.
Hrpa «9xuBokn» 110 paszaeny Mexanuka
JlaGopaTopHble padoThI
HccnenoBanue ABMKEHUs Tela NOJ JACHCTBUEM IOCTOSHHOW cuibl. M3ydeHue
3aKOHA COXPaHECHUS UMITYJIbCA.
CoxpaHeHHEe MEXaHWYECKOM 3HEpPruM Npu ABUIKEHUHU Teja MOJ JACHCTBUEM CHJI
TSIKECTU U YIIPYTOCTH.
CpaBHeHue pabOThI CUJIBI C U3MEHEHHEM KMHETHUYECKOM SHEPTUU Tea.
N3yuenue 3aKOHOB COXpaHEHHsI HA MPUMEpPE yaapa IIapoB U OAJUTMCTUYECKOTO
MasiTHUKA.
N3ydenne ocoOCHHOCTEN CHITBI TPSHUS (CKOJIBKEHHS ).

CamocTosTenbHas pabora

Bomnpocsr:

Urto Ha3bIBaeTCsl, MEXaHUUECKUM JBUKEHUEM?

Yro takoe cucrema orcuéra? Kakue 6bIBatoT cucteMbl oTCuéTa?

Uro Takoe TpaeKTOpHsl, NMPOUJIEHHBIM MyThb, mepemernieHue? B uém 3axmrodaercss ux
paznuuue?

Kak paznuuaror nBuxkeHus:: a) mo (opme TpaekTopuH; O) MO XapakTepy H3MEHEHUS
ckopoctu? KakoB xapakTep ABH)KEHHs CBOOOIHO MAAA0LIEro Tena’?

[Tepeuncnuth NpU3HAKU KPUBOJIWHEHHOTO JIBUKEHHUSI.

KakoBa TpaekTopusi IBH)KEHHUS] TOUEK BUHTA CaMoJIETa: a) O OTHOUICHHUIO K JETYHKY; O)
10 OTHOLIEHUIO K 3emiie?

Kakyro ckopoCcTh epeMeHHOTO JABMKEHHSI TOKa3bIBAET CIIUAOMETP aBTOMOOMIISA?

KaxoB ¢usndeckuii cMbict Macchl Tena? Kakum cBOMCTBOM OH 001aaet?

KakoB ¢usnueckuii cmbicn cuibl? 1o kakoMy MpH3HAKy MOXHO CYIUTh O TOM, YTO K
Ty IpusokeHa cuia?

Cdopmynupyiite Tpu 3aKOHA JMHAMUKU M 00BSICHUTE X (PU3UUECKUN CMBICIL.
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Ecnn 351eKTpoBO3 pe3KO JBUIaeTcsi ¢ MECTa, TO MOXKET IPOU30MTH pa3pblB CLEIIICHUS
BaroHos. [Touemy?
KakoB ¢u3nueckuii CMbICI MEXaHHUYECKOW IHEPTUHU, MOIIHOCTHU?
KakoB (hu3mveckuii CMBICI MOTEHIIMATLHON M KHHETUYECKON dHEPTUn?
ChopmynupyiiTe 3aKOH COXpaHEHUS HHEPTUUM B MexaHuke. [l Kakol CHUCTeMbI
B3aMMOCYILECTBYIOIIMX TEJI OH CIIPABEAIUB?
Uro Takoe sHeprus nokos rena?
KakoB ¢u3nueckuii cMbICII 3aKOHA B3aUMOCBSI3U MacChl U SHEPruu?
Hanumure pedepar Ha TeMBbI:
e @Dusuka U Mys3bIKa.
o Cunbl TpeHHUs.
e KOHCTpyKIIMOHHAs IPOYHOCTh MaTepUalla v €€ CBSI3b CO  CTPYKTYPOM.
e Hcaak Hpl0TOH — co3/1aTenb KIacCHYeCKOH  (U3UKH.
o Buusnue nedextoB Ha puznyeckre cBOMCTBA KPUCTAILIOB.
e JIBMKeHUE Tena IEpEMEHHON MaCCHI.
o Benuuaiimue oTKpbITHS (QUMKH.
e 3aKOHBI COXpaHEHHS BMEXAHUKE.
e KOHCTpyKIIMOHHAs IPOYHOCTh MaTepUalla v €€ CBSI3b CO  CTPYKTYPOM.
e HanorexHomoruss — MeXIUCHUIUTMHApHAs 007acTh (yHIAMEHTAIBHOW U
IIPUKJIAHON HAyKU U TEXHUKHU.
Jleonapno na Bunun — y4eHsIil 1 ©1300peTaTeNb.

Pazgen 2. OcHOBEI
MOJIEKYJISIpPHON PU3UKH U
TCpMOI[I/IHaMI/IKI/I

Jlexuun

OcHOBBI MOJIEKYJISIPHO-KHHeTHYeCKOi Teopuu. HpeanbHbiii ra3. OcCHOBHbIE
MOJIO’KEHUSI MOJIEKYJISIpHO-KMHETHUYEeCKOM Teopuu. Pasmepsl M macca MOJEKyJl U
atoMoB. bpoyHoBckoe nBmxkenue. Juddysus. Cuibl v 3HEPTUS MEXMOIEKYIISIPHOTO
B3auMoJieiicTBusi. CTpoeHHe Tra3000pa3HbIX, XUIAKUX W TBepAbIx Tea. CkopocTu
JIBUJKEHUSI MOJIEKYJT U UX u3Mepenue. Uneanbnseiil ra3. JlaBnenue raza. OCHOBHOE
ypaBHEHHE MOJIEKYJISIpHO-KMHETUYECKOW Teopun ra3oB. TemmepaTrypa U ee
H3MEpEHHUE. I'azoBbIe 3aKOHBI. AOGCOIOTHBIN HYJIb TeMIIEpPaTypHI.
TepmonuHaMudecKkasl IIKajla TEeMIEpaTypbl. YpPaBHEHUE COCTOSHUS HJI€aTbHOTO
raza. MounsipHasi ra3oBasi MOCTOSIHHAS.

OcHoBbI TepMoauHAMHMKHU. OCHOBHBIE MOHATUSA W OIpeneneHus. BHyTpeHHss
DHEPrusi CUCTEMbl. BHYTpEeHHsIsI SHEeprusl ujeaibHOro raza. Pabora u Termiora Kak
dbopmbl mepemayn dHEPrur. |erIoeMKOCTh. Y AeNbHAs TEIJIOEMKOCTh. YpaBHEHUE
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tersioBoro Oananca. I[lepBoe Hawano TepMOAMHAMHUKUA. AauabaTHBIM mpoliecc.
[Tpunuun npevictBust TteruioBo MamuHbl. KIIJ[ TermmoBoro nBurarens. Bropoe
Ha4aJI0 TEPMOJMHAMUKHU. TepMOIMHAMHUUYECKas IIKAJIA TeMIeparyp. XOJIO0AUIbHbIC
MamuHbl. Ternossle npuratenu. OXpaHa HOpPUPOJIBL.

CeoiictBa mapoB. lcnapenue u KonaeHcanus. HacbllleHHBII map U €ro
cBoiicTBa. AOCOJIIOTHas M OTHOCUTEIbHAs BIIAXKHOCTh BO3QyXa. ToOYKa pOCHI.
Kunenune. 3aBucuMOCTb TeMIIEpaTypbl KMIEHUs OT JaBieHud. [leperpersiii map u
€ro ucnoyib30BaHue B TexHUKe. CBOMCTBA KUAKOCTE. XapaKTepUCTUKA KUIKOTO
coctosiHus BellecTBa. [[oBEpXHOCTHBIN CI0M )KUAKOCTH. DHEPrus IOBEPXHOCTHOIO
ci1os1. SIBeHMs Ha rpaHULE KUJIKOCTU C TBEPABIM TeloM. KanmuiapHseie sSBICHUS.

CBoiicTBa TBepAbIX Tesl. XapaKTepUCTUKA TBEPJAOTrO COCTOSIHUS BEIECTBA.
VYopyrue cBoiictBa TBepAblX Teid. 3akoH I'yka. MexaHudecKHe CBOWCTBA
TBEPABIX Tel. TeIioBoe pacmupeHne TBEPAbIX Tl U kuakocteu. Ilnasienue u
KPUCTAJIA3ALM.

[IpakTueckue 3aHATUS

JleMoHCcTpanuu
JBr>xenue OpOYHOBCKHUX YaCTHII.
Hudbdysus.

H3meHeHnue AaBieHHs ra3za ¢ U3MEHEHHEM TEeMIIepaTyphl MPU MOCTOSSHHOM 00BEME.
N3otepmuueckuii 1 n300apHbBIA TPOIIECCHI.

W3MeHeHre BHYTPEHHEH 3HEPruM Tel MpH COBEpLIEHUH paboThl. Moenu TenIoBbIX
JOBUTATEJIEH.

Kunienne BOApl MNpH INOHMXEHHOM  JIaBJICHHM.

IIcuxpomeTp ¥ rUTPOMETP.

SIBleHMsT TOBEPXHOCTHOIO HATSHKEHHUSI M CMadMBaHMS.

Kpucrannel, amopdHbIle BelecTBa, KUIAKOKPUCTATIINYECKUE

Tena.

Bukropuna no pasaeny «OCHOBBI MOJNEKYJISpHOH (U3MKU U

TEPMOIUHAMUKHN»

Jlabopamopusie padbomul

N3Mepenune BIaXKHOCTH BO31yXa.

N3mepeHue noBepXHOCTHOI'O HATSKEHUS JKUIAKOCTH.

Habmonenune mporecca kpuctaumzanuu M3ydenue neopMamuu pacTsKeHHUs.
N3ydeHne TenaoBOro paciimpeHust TBEpAbIX Tel.

N3yueHne 0ocoOeHHOCTEN TEIJIOBOTO PaCIIUPEHUs BOIbI.

12
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CamocrosiTenpHas pabora

Bomnpocsr.
CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKOH TEOPHUH.
Urto ciienyeT moHUMaTh MO0 OTHOCUTEILHON Maccoi BeliecTBa?
Kakum ycnoBusiMu A0JKHA YIOBIETBOPATh TEPMOJMHAMUYECKAs cUcTeMa?
[ToueMy npu UCAPEHUU KUIKOCTH €€ TeMIlepaTypa MOHUKAETCS?
[Ipu oTcyTCTBHM CMa3KH M OXJIAK/IEHUS IBUTATENs] BHYTPEHHETO CTOPAHUS BOZMOMXHO
«3aKJIMHUBaHUE» MOPIIHS B IMIHHAPE. OOBSICHUTE 3TO SBJICHHUE.
[Touemy He peKOMEHIyeTCsl €CTh OUEHb FOPAYYIO UM OYEHBb XOJOJAHYIO MUIILY?
Harnumure pedepar Ha TeMBI:
e beckoHTakTHBIE METO/IBI KOHTPOJISL TEMIIEPATYPHI.
o KpuosnekTponuka (MEKPOIJICKTPOHHKA U XOJIOI).
e Meroapbl onpeieNeHus IIOTHOCTH.
e Makc IInank.
e [lonynpoBOAHUKOBBIE TaTYUKH TEMIIEPATYpPHI.
e [IpoGmeMbI 3KOJIOTHH, CBA3aHHBIC C UCITOJIH30BAHUEM TEIJIOBBIX  MAIIKH.
o PeaxkTuBHBIC ABUTATENIN U OCHOBBI PaOOTHI TETVIOBOM  MAIIIMHBI.

e Cepreii [1aBnoBuu KopoisieB — KOHCTPYKTOpP M OPraHM3aTOpP IMPOU3BOACTBA PAKETHO-
KOCMHYECKON TEXHUKHU.

dusnyeckue CBOMCTBa aTMOC(hEpHI.
. DKOJIOTHYECKHUE TTPOOIEMBbI U BOBMOXKHBIE MTYTH UX  PEIICHHUS.
e Muxaun BacuibeBud JIOMOHOCOB — Y4YEHBIM SHIIMKIIONEIUCT.
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Pa3znen 3. DnexrpoauHamuka

Jlexuun

DJIeKTpUYecKoe MmoJie. DIEKTPUUECKUE 3apsAabl. 3aKOH COXPAaHEHHUs 3apsna.
3akoH Kynona. Dnekrpuyeckoe mnosie. HanpspkeHHOCTh DJIEKTPUYECKOrO IOJIA.
[Mpunuun cynepno3unuu mnojieid. Pabora cuin  37I€KTPOCTaTHYECKOTO  IOJIS.
ITorennuan. Pa3HOCTh NOTEHIMAIOB. DKBUIIOTCHIMAJIbHBIE IOBEPXHOCTH. CBs3b
MEXKY HANPSDKEHHOCTBIO M PA3HOCTBIO IIOTEHLMAJIOB JJIEKTPUYECKOrO IOJIA.
Jwnanextpuku B anexkrpudeckom noie. [lomsapusanusa nuanekTpukos. IIpoBogHukn
B lekTpuueckoM nose. Konnencaropsl. CoenMHEHNE KOHIECHCATOPOB B OaTapero.
DHeprus 3apsHKeHHOTO KOHIAEHCATOPA. DHEPIrHUsl JJIEKTPUYECKOTO TOJIS.

3aKOHBI MOCTOSIHHOTO TOKA. YCIIOBUS, HEOOXOAUMBIE JIsI BOSHUKHOBEHUS U
MOAJEPKAHUS AIEKTpUudeckoro Toka. Cujla Toka M INIOTHOCTh TOKa. 3akoH Oma
st yyactka nenu 6e3 DJIC. 3aBUCMMOCTB 3JIEKTPUYECKOIO CONPOTUBIICHUS OT
mMarepuaia, JJIMHbI U IIJIOI[aAX IMOIICPCYHOr0 CCYCHHUA IIPOBOJHHKA. 3aBUCHUMOCThH
AIIEKTPUYECKOTO COTIPOTHUBIICHUS MTPOBOJTHUKOB oT TEeMIIepaTyphbl.
DJIeKTPOJBIKYIIAs CHJIa HMCTOYHMKAa Toka. 3akoH Owma Uil TOJHOW IIemu.
CoenuHenune npoBogHUKOB. CoelMHEHHE MCTOUYHUKOB 3JIEKTPUYECKON PHEPruu B
O6artapero. 3akon Jxoyns—Jlenna. Pabota U MONIHOCTH SJIEKTPUYECKOrO TOKA.
TemnnoBoe neicTBUE TOKA.

DJieKTpUYecKuii TOK B MOJyNpoBoAHHKaX. CoOCTBEHHAs] NPOBOAUMOCTH IIOJIYIPOBOJ-
HUKOB. ITorynpoBOAHIKOBBIE TIPUOOPEI.

MarnutHoe nmoJjie. BekTop HHAYKIIMX MarHUTHOTO 10JIA. J[eficTBHE MarHUTHOT O
M0JI Ha NIPSAMOJIMHENWHBIN MPOBOJHUK C TOKOM. 3aKoH Amrepa. B3aumoneiicteue
TOKOB. MarHutHeiii moTok. Pabora 1o mepemenieHur0 MpOBOJHUKA C TOKOM B
MarHuTHOM ToJie. JleficTBUe MarHMTHOrO NOJs Ha JABWXKylIukcs 3apsan. Cuna
Jlopenna. OnipenenieHne yaeabHOTO 3apsia. Y CKOPUTENH 3apsKeHHBIX YaCTHII.

DJ1eKTPOMATrHUTHAA HHAYKIUA. DneKTpoMarHuTHas WHIYKIHS. Buxpesoe
anekTpuyeckoe nojge. CaMOMHAYKIMSA. DHEPrUuss MAarHUTHOTO 1 O JI A .

IIpakTUueckue 3aHsATUA

JdemMoHcTpanun

BzaumoperictBue 3apsykeHHBIX Tel. [IpOBOIHMKM B 3J€KTpUUYECcKOM moJie. JIM3JIeKTpUKu B
aneKkTpudeckoM mnose. KonaeHcaTtopsl.

TennoBoe NeiiCTBUE IEKTPUUECKOTO TOKA.

12
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CoOcTBeHHAsA U MPUMECHAs MPOBOAUMOCTD MOIYITPOBOAHUKOB. [10TynpoBOAHUKOBEIN AHO.
Tpanzuctop. OneIT Opcrena.
BzanmopeiicTBre TpOBOAHUKOB ¢ TOKaMH. OTKIOHEHHE 3JIEKTPOHHOTO ITydYKa MarHUTHBIM
noyieM. DJIEKTPOABUTATENb.
DIEeKTPON3MEPUTENBHBIE TPUOOPHI. DIEKTPOMATrHUTHAS MHTyKITHS.
OnwiTer Papames.
3aBucuMocts DIC caMOMHAYKIHMH OT CKOPOCTH M3MEHEHHS CHJIBI TOKa M WHIYKTUBHOCTH
MPOBOJIHUKA.
Pabota samekTporeneparopa. Tpanchopmarop.
JlaGopaTopHbIe padoThI

Nzyuyenne 3axkoHa Oma st y4yacTKa LENH, IIOCJIEAOBATEIBHOTO W MapajieIbHOTO
COEMHEHHUS MIPOBOTHUKOB.
N3yuenne 3akoHa Owma ans nonHoM wenu.  M3ydyeHuwe SIBI€HUS 3JIEKTPOMArHUTHOH
WHAYKIUH.
Ompenenenne Ko3QPUIIMEHTA MTOJE3HOTO ACHCTBUS NEKTPUUECKOro yaiiHuka. OnpeneiaeHue
TeMIepaTypbl HUTH JIaMIIBI HAaKallMBaHUS.
Onpenenenne D/1C 1 BHyTPEHHETO COMPOTUBIICHUS UCTOYHUKA HATIPSIKCHUS.

CamocTosiTenpHas paborta

Bompocksr.
Yo Takoe 3eKTpocTaTuka?
[aiite onpeneneHue 3JIEKTPUIECKOTO 3apsia.
B uém orinune noBeneHus MPOBOAHUKOB U JUAJIEKTPUKOB B JIEKTPUUECKOM T10JIe?
Uro takoe moreHnuan? Yemy paBHa pa3sHOCTh MOTEHIMAIOB MEXAY IBYMS TOUYKaMH
nosst?
Kax onpenenuts 3nekTpuuecKkyro EMKOCTh KOHIeHcaTopa?
Yro Takoe snexktpuueckuil Tok? Kakoil TOK Ha3pIBalOT TOKOM IpoBogumocTu? Yro
IIPUHHUMAIOT 3a HaIIPaBJIEHNE DJIEKTPUYECKOrO TOKa?

KakoBbl YCIOBUA BO3BHUKHOBCHUS U CYIIECTBOBAHUS SJICKTPUUICCKOT'O TOKa?

Yro HaszbiBatoT cuioi Toka? [IpuBenute Gopmyily, BbIpaXaromyro GU3NYECKUN CMBICI
3TOTO MOHSTHSL.

UYTo TaKoe AMEeKTPOABIIKYIIAs CHUIa UCTOUYHUKA?

UYTo TaKoe MEKTPUUYECKOE COMPOTHBIICHNE TPOBOTHUKOB?

Yro Takoe yAenpHOe COMPOTHUBIICHNE MPOBOJHUKA? B KaKkuX €IUHHIIAX OHO U3MEpSEeTCs
B CH?

UYro npesacTaBnser co00i SBIEHUE CBEPXITPOBOAUMOCTH?

Kak 3ammceiBaror u GopMmymupyroT 3akoH OMa JiJIsi OJHOPOTHOTO YYACTKA TTOCTOSTHHOTO

10
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TOKa?
Kakue BemiecTBa oTHOCAT K 3jekTposutam? Yem 00yciioBiIeHA 3JIEKTPONPOBOIUMOCTh
ANEKTPOIUTOB? UTO TaKkoe 3JIEKTPOIUTHYECKas Jucconuanus? Monuzarus?
Uro npeacrasisier co00 3MEKTPUIECKHIA TOK B JIEKTPOIUTAX ?
Urto Takoe Bakyym?
Hanumure pedepar Ha TeMBbI:
e AJbTEepHAaTUBHAs SHEPreTHKA.
e AKyCTHYECKHE CBOICTBA MOJIYIPOBOJHUKOB.
e Buapl 5SneKkTpUYECKHX ~pas3psAoB. OJEKTpUYECKHE pa3psiibl  Ha  Ciayxoe
4eJI0BEKA.
e 3akonbl Kupxroda ais 37eKTpUYECKON e U .
e lcnonp30BaHueE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.
e MarnuTtHble u3MepeHust (MPUHLHUITBI TOCTPOCHUS TPUOOPOB, CIOCOOBI U3MEPEHUS
MarHUTHOTO MIOTOKA, MATHUTHOW MHYKIUH).
e Maiikn ®@apaneit — co3uarenb y4eHUs 00 FIEKTPOMarHuTHOM  TIOJIE.
e MouHMAa — ra3oBbld pa3psi B IPUPOJHBIX YCIOBUSX.
e OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXITPOBOJIUMOCTH.
o [lepeMeHHBIN MIEKTPUYECKUHN TOK U €r0 IPUMEHEHHUE.
e Ilpupona deppomarserusma.
o [IpousBoacTBo, nepesaya v UCIOJIb30BaHUE IEKTPOIHEPTUU.
o [Ibe3onnekTpuueckuii 3¢ peKT ero NpuMeHeHue.
e Tpanchopmaropsl.
Xanc Kpuctnan Opcren — OCHOBOIOJIOKHUK — DJIEKTPOMarHeTusma.
[IIxana31eKTpOMarHUTHHIX BOJIH.
Omununit Xpuctuanoud JleH — pycckuii pu3uk.
DneKTpOHHas IPOBOAUMOCTb MeTaIoB. CBEpXNPOBOIUMOCTb.
e Amnzape Mapu Amnep — OCHOBOIOJIOKHUK JIEKTPOIUHAMHUKH.
e ACHHXpOHHBII JIBUraTelb.
o bopuc Cemenosny SIkoOu — pus3uk uu3zobpeTaTens.
e Huxomna Tecna: ;xu3Hb 1 HEOOBIYATHBIE  OTKPBITHS.
o [IpuMeHeHNe KUIKUX KPUCTAJUIOB BIIPOMBIIIJIEHHOCTH .
e [lna3ma — yeTBepTOE COCTOSIHME BEIECTBA.
e JKunkue kpucraisl.
e Brusnue nedextoB Ha pU3NYECKUE CBOMCTBA KPUCTAJIOB.

Pasnen 4 Konebauusa u BoaHasl | Jlexknmu
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Mexanudyeckue kojgedanusi. KonebatenbHoe npuxkeHue. ['apMoHMYECKHE KOIeOaHUS.
CBoOoaHble MexaHW4yeckne KoyieOaHus. JIMHeHHble MeXaHWYecKhe KosebaTenbHbIe
cuctemsl. llpeBpamenne »HepruM TIpu KojebOaTenbHOM ABMKEHHH. CBOOOIHBIC
3aTyXamlue MEXaHUYECKHE KoieOaHus. BhIHYXICHHbIC MEXaHUUYECKUE KOJICOaHUsI.
Yupyrue Boanbl. [lomepedHple M NPOJOJIBHBIE BOJHBIL. XapaKTEPUCTHKUA BOJIHBI.
YpaBHeHne 1miockoil Oerymieit BomHBL. WHTepdepenuns BonH. llonstne o mudpakmun
BOJIH. 3BYKOBBIC BOJIHBI. YJIBTPa3BYK H €T0 TIPUMCHCHUE.

DieKTpoMarHuTHble  KojgedaHuss. CBOOOJHBIC  JJICKTPOMATrHUTHBIC  KOJICOAHUS.
IIpeBpamenne sHepruum B KoyieOATeIbHOM KOHTYpe. 3aTyXarollue 3JIEeKTPOMAarHUTHBIE
kosiebanms. ['eHepaTop HE3aTyXaromuX AJIEKTPOMArHUTHBIX KojeOaHWU. BBIHYXAeHHBIE
anekTpudeckue konebanus. [lepemennsiil Tok. ['eHepaTop nepemenHoro Toka. EMkocTHOE
Y WHAYKTHBHOE COMPOTHBIIEHUS IEPEMEHHOTO TOKA. 3aK0oH OMa JJIs1 DJIEeKTPUIECKOM e
MepeMeHHoro Toka. Pabora W MOIIHOCTH TEPEMEHHOTO ToOKa. ['eHepaTopsl TOKa.
Tpanchopmaropsl. Toku Bbicokoi wacToThl. [lomydeHue, mepemada W pacupeleicHue
3JIEKTPOIHEPTUH.

DJeKTPOMArHUTHbIE BOJHBI. DJIEKTPOMArHUTHOE IIOJIe¢ KaK OCOOBIA B MaTepHH.
DnekTpoMarHuTHeie BONHBL. BubOpatop ['epua. OTKpBITHI KOJIeOaTENbHBIA KOHTYP.
Uzooperenne pamuo A. C. TlomoBeiM. [lonsitue o paamocBszu. [IpumeneHue
AJIEKTPOMArHUTHBIX BOJTH.

IIpakTHyeckue 3aHsITUL

JdeMoHcTpauuu
CB00OOIHBIC U BBIHYXKJICHHBIC MEXaHUYECKUE KOJICOaHMs.
Pe3onanc.
OOpa3oBaHue U pacIpOCTPAHECHHUE YIPYTUX BOJH.
YacroTa kojie0aHU M BHICOTA TOHA 3BYKa.
CB0OOHBIC AJIEKTPOMArHUTHEIE KOJIeOaHMUs.
OcmuuiorpaMMa IMmepeMeHHOTr0 TOKa.
Konnencarop B 11enu nepeMeHHOro ToKa.
Karymika MHIYKTUBHOCTH B IIENHA IEPEMEHHOTO TOKA.
Pe3oHaHC B oce10BaTENBHON U TTIEPEMEHHOTO TOKA.
N3nydenne u mpueM SIeKTPOMArHUTHBIX BOJIH.
PanuocBs3b.
Hrpa-kBect 1o pasaeny KoneOaHus v BOJTHBI
JlaGopaTopHbIe padoThI
N3ydenne 3aBUCHMOCTH TeproJa KoiebaHui HUTSIHOTO (MU MPY>KWHHOTO) MasiTHUKA OT
JUTMHBI HUTH (MM MacCeI TPy 3 a ).
VHIyKTUBHBIE U €MKOCTHOE CONPOTUBJICHUSI B LIENHU MEPEMEHHOI'0 TOKA.

12

CamocTosrenbHas paborta
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Bomnpocsr.
Kakoe nBmwkeHue Ha3piBaeTcs KkoiebarenpbHbIM? KakumMu  mapamerpamMu  OHO
XapakTepusyercs?
Kakoii nporiecc Ha3bIBaroT BOIHOBBIM? B Kakoii cpezie oH Habmogaercs?
Kakue BosHBI Ha3bIBaIOT 3BYKOBBIMU?
KakoBa cBsA3b MeXAy 3JEKTPUUYECKMMM M MarHUTHbIMU nojismu? Kakue moss HocsT
Ha3BaHUE IEKTPOMArHUTHBIX?
B uém 3akimrouaercs cymHocTs onbiToB A.C. [Tonosa?
B uém 3akimrovaercs npuHUMI paarosnokanuu? I'e npuMeHsIoT paauosIoKauio?
Hanwumre pedepar Ha TeMBbI:
o Anekcannp CremanoBud [TonmoB — pycckuii yueHbIi, ©300peTaTeib pajauo.
o PasBurHe cpeAcTB CBA3M U PaaHO.
o Penrtrenonckue nyun. @usuka otkpbiTHs. [Ipumenenue.
o CoBpeMeHHas CIIyTHUKOBAsI CBSA3b.
o CoBpeMeHHBbIE CPECTBA CBA3H.
VYnbTpa3Byk (1oJyuyeHue, CBOMCTBA, IPUMEHEHNUE).
e PenukroBoe u3nydeHue.

Pasnen 5. Onruka

Jlexuun

IIpupona cBera. CKOpPOCTh pPacHpOCTPAHEHHUsI CBETA. 3aKOHBI OTPAXKEHUA U
npesiomiieHus ceera. IlomHoe orpaxkenue. JImH3pl. ['1a3 kak onTryeckas CHCTEMa.
Onruueckre npudopsI.

BoanoBble cBoiicTBa cBera. MHTepdepeHius cBera. KorepeHTHOCTh CBETOBBIX
nyueit. MaTepdepenunss B ToHkux 1uieHkax. [lomocel paBHOM Tonmuubl. Kosnbia
HeroTona. Mcnons3oBanue nHTEpGEpEeHIMU B HayKe U TexHuke. Judpakuus cperta.
Hudpaknus Ha 1menu B napajuieabHbIX Jydax. Judpakunonnas pemerka. [lonstue
o rosorpadun. [lonspuzanus momnepeunbix BosiH. [lonsipuzamus cBeta. J[BoitHoe
ayqenpenomnenue. l[lomspounsl. Jucnepcus cBera. Buabl cnektpoB. CnekTpsl
ucnyckanus. CHeKTpbl TMOrJomieHus. YibTpaduoneroBoe u uHpaKpacHOe
n3nydeHus. PentreHosckue ayun. Mx mpupona u cBOHCTBA.

HpaKTI/IquKI/IC 3aHATUA

JleMoHCTpanuu

3aKOHBI OTPAKEHUS U IpeoMIIeHUs cBeTa. [loiHOE BHYTpEeHHEE OTpaKEeHUE.
Ontuueckue npubopsl. UuTepdepennus ceera. Judpakius ceera.
ITonapuzanus ceera.

[Tosrydenue crieKTpa ¢ TOMOIIBIO MPU3MBL.
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[ToyueHue ciekTpa ¢ MOMOIIbIO TU(PpaKIMOHHOK pereTkr. CIeKTpOCKOI.
JlabopaTopHbIie padoThI

N3yuenne n300pakeHUsl TPEeAMETOB B TOHKOM JnH3e. M3yueHue uareppepeHuu u
nudpaKIuy CBETA.

I'panynpoBKa CIEKTPOCKONA ¥ ONPEEJICHUE JJIMHBI BOJIHBI CIIEKTPAJIbHBIX JIMHUI.

CamocrosTenpHas pabora

Bomnpocksr:

B 4ém 3akmrouaercs CylHOCTh KBAaHTOBOM T€OPUU CBeTa?
Chopmynupyiite 3aK0H OTpa)KECHUs CBETA.
ChopmynupyiiTe 3aK0H MPEITOMIICHUS CBETA.
Hanummure pedepat Ha TeMbI:

e OObsicHeHue POTOCHHTE3A C TOUKH 3PEHUS (PU3HUKH.
OnTHyeckue BJIEHUS B IIPUPOJIE.
CBer — nJIeKTpOMarHuTHasi BOJIHA.
DOTOIIEMEHTHI.
dotorddexr. [Ipumenenue sBienus porodddexra.
JlazepHble TEXHOJIIOTUM U KX UCTIOTb30BaHU €.
KoHcTpyKius u BUbI 1a3epoB.
Hudpakius B HaIeH )KU3HH.
Anexcangp I'puropreBud CToIeTOB — pyCCKUN P U3 UK .
["osorpadus u ee npuMeHEHHE.

Paznen 6. OcCHOBEBI
CIELUAaJIbHON TEOpUHn
OTHOCUTEIBLHOCTH.

Jlexuun

I'paHuibl IPUMEHUMOCTH KJIACCUYECKOM MexaHUKH. [locTynaTel crienuanbHON TEOpUHU
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTh MOJYJISl CKOPOCTHM CBE€Ta B BaKyyMe, HPUHIIHII
OTHOCUTEIBHOCTH OUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.

IIpakTrueckue 3aHATHS

3amesieHHe BPEMEHU W COKpAIlleHWEe JJIUHBI. DHEPrusi U HUMIYJIbC PEISITUBUCTCKON
YaCTUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKOM YaCTUIBI. DHEPTUs MOKOS

CaMocTosTenpHas pa60Ta

AnpOepT DUHINTEHH — ero UJIeu U THIO0TE3b

Paznen 7. DnemMeHThI

Coneprkanne yaeOHOTo MaTeprana (JICKIIMOHHBIC 3aHSTHS)
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KBAaHTOBOH (PH3UKU

KBanToBass ontmka. KBanrtoBasi rumnore3a Ilnanka. ®ortonbl. Baemnwuit
dboroanexkrpuueckuii 3pdext. Buyrpennuii poroaddexrt. Tumnsl poTosmeMeHTOB.

®usuka aroma. PazpuTre B3IJI10B Ha CTPOEHUE BELIECTBA. 3aKOHOMEPHOCTHU
B aTOMHBIX CIIEKTpax Bojaopoja. fAnepHas monens aroma. Oneitel O. Pezepdopaa.
Mopaens atoma Bogopoaa no H. bopy. KBaHTOBBIE T€HEPATOPHI.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

®du3nKa aTOMHOro siapa. EcrecTBeHHas paaquoaKTUBHOCTh. 3aKOH PaJHOaKTUBHOIO
pacraga. CrnocoObl HaAONIOAEHUS U PErucTpaluy 3apsDKeHHBIX dacTull. OQdexT
BasunoBa — YepenkoBa. CTpoeHue aToMHOro szpa. Jleext mMaccol, SHeprust CBA3U
U  yYCTOMYMBOCTb  aTOMHBIX  saep. SnepHele peakuun. MckyccTBeHHas
paanoakTUBHOCTh. JlenmeHue Tspkenwsix —sxpep. lLlemnas  sgepHas  peaknus.
VYnpasnsemass uenHas peaxkuus. SnepHsiii peaxkrop. I[losryueHne pannoakTHBHBIX
W30TOIIOB W HUX IpUMEHEHHe. buosormueckoe AeWCTBUE pPaauoO- AKTHUBHBIX
W3JIy4YeHUH. DJIEMEHTApHbBIE YaCTULIBIL.
JleMoHcTpanuu

doTtorddekr.

JInHelyaThle CIEKTPHI Pa3JINYHbIX BEIIECTB.

W3nyuyenune nazepa (KBAaHTOBOI'O '€HEPATOPA).

C4YeTYuK MOHU3UPYIOIINX U3ITYYEHUM.

CamocTosTenbHas pabora

Bomnpocsr.
Ha ocHoBaHuM Kakux sKcriepuMeHTanbHbIX (aktoB H. bop chopmymnuposan nocrynarsi?
B uém 3akmrouaercs ux pu3nyecKuil cMbIci?
Uro Takoe ecTecTBEHHas paJAuoakTUBHOCTH? KakoBbI cocTaB pajMOaKTHBHOIO
U3ITy4EHUS U BO3MOXKHOCTHU €T0 perucTpanuu?
Yro takoe nepuoa noaypacnana? ChopMyaupyite 3aK0H palioaKTUBHOTO paciaia.
Hanummure pedepar Ha TeMbI:
e AtomHas ¢usuka. M3oronsl. [IpuMeHeHne paquoakTUBHBIX H30TOIOB.
e Mero/b! HAaOIIOAEHUS M PETUCTPALIMU PATUOAKTUBHBIX U3ITy4eHUN U YaCTHI].
Hunbe bop — oaun u3 coznateneil coBpeMeHHOM P U3 UK.
ITpuMeHeHne ANEPHBIX PEAKTOPOB.
VYipaBisieMbIi TEPMOSIEPHBII CUHTES.
Mopenu atoma. OnsiT Pesepdopra.
MeTo1 MEUEHBIX aTOMOB.
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o yCKOpI/ITeHI/I 3apsAKCHHBIX YaCTHULI.

e Uropr BacumbeBnu KypuaroB — ¢u3uK, OpraHm3aTtop aTOMHOW HAyKH H
TEXHUKMH.
o Kraccudukaius u XapakTepUCTUKU AIEMEHTAPHBIX YaCTHII.
Pazpgen 8. DnemenTsl Jlexuun

aCTPOHOMUU U acTPOYU3UKU

Otanbl pa3BuTUs acTpoHomuu. [IpukiiazHOE M MHPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sipkue 3BE3/bI, TUIAHETHI, NX BUJIUMOE JIBH)KCHUE.
ConHeuHas cucTeMa.

Connue. ConHneunass akTUBHOCTh. Mctounuk sHeprun ConHia U 3BE3/1. 3BE3bI, UX
OCHOBHbBIC XapaKTCPUCTHUKHU. JlmarpamMma «CHeKTpalbHBIH KJIacC — CBETHMOCTBHY.
3BE34bI IIABHOM IIOCIIENOBATEILHOCTH. 3aBHCUMOCTh «Macca — CBETHMOCTBY» IUIS
3BE3/ TVIABHOW MOCieAoBaTelbHOCTU. BHyTpeHHee ctpoenue 3BE34. CoBpeMeHHBIE
MPEACTABICHUSI O MPOUCXOXKACHUU W dBostonuu CoJiHIa W 3BE3]. DTambl >KU3HU
3BE3I.

Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenue n nemxenue Connua B ['anakTuke.
Tunel ranakTuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B siApax raJlakTUK.
Bceenennas. Paciupenne Beenennoii. 3akon Xa66ia. Pazberanue rajakTHk.

Teopust bonwiioro B3psiBa. PennkroBoe n3nydenue. MacmraOHast CTpyKTypa
Bcenennoil. Meraranaktuka. Hepeménnsle mpo6ieMbl aCTpPOHOMUMU.

[IpakTueckue 3aHsATHS

HaOGmronenusi HEBOOPYKEHHBIM TJ1a30M C HCHOJIB30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH JUIsI ONpeiesIeHHs TTOJIOKEHUsI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE c03Be31us1 CeBEPHOIO MOJIYLIAPHS U IPKUE 3BE3BI.

Habnronenus B reneckon Jlynsl, miianet, Mineunoro IlyTtu.

JleMoHcTpanuu

ConneuHnas cucrema (MOJAEIHb).

doTorpaduu MmIaHeT, cieJaHHble C KOCMUYECKHX 30H/I0B.
Kapra Jlyns! u nnasner.

Ctpoenue u 3BotoNHsT BeeneHHoil.

CaMocTosTenpHas pa60Ta
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Hamumure pedepar Ha TeMBI:
e Acrepoujsbl.
e ACTpPOHOMMS HAIlIUX JHEH.
e Hyxkneocunres Bo Beenennoi.
e IInaneTsr CoaHEYHOM CHCTEMEL.
o IIpoucxoxnenne ColnHEYHON CUCTEMBI.
o CoBpemMeHHas ¢pu3MUecKas KapTUHA MHpA.
e CoJIHIIC — UCTOYHMK XKM3HU HAa 3 eM I €.
e YepHbIe JBIPHI.
e PoxxneHue u 3BOIIONMS 3BE3I.
e Huxkonaii Konepauk — co3aatenb TeIMOLEeHTPUYECKON CUCTEMBI  MUPA.
e Tammneo I'ammneil — OCHOBATEIb TOYHOI'O €CTECTBO3HAHMSA.
e 3HaueHue OTKpbITUi ["anunes.
e BceneHnas u TemMHas maTepusl.
e Poab K.3.11n01KOBCKOTO B pa3BUTHH KOCMOHABTHKH.

Hroro 3a 2 cemectp

74, 13 HUX
54 ayn

BCET'O

146, u3 HUX
102 ayn.

J1J1st XapaKTepUCTUKU YPOBHSI OCBOEHUS y4eOHOT0 MaTepraia UCIOIb3YIOTCS CIAEAYIOIIe 0003HAYCHUS:

1. — o3HaKOMUTENbHBIN (Y3HABAaHUE paHEe U3yUYCHHBIX O0BEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBIIOJHEHUE ICATSIIEHOCTH TI0 00pa3ily, MHCTPYKIIMH WK TI0J] PyKOBOJACTBOM)

3. — IPOAYKTUBHBIN (IJTAHUPOBAHUE M CAMOCTOSITEIILHOE BBHIIMOTHEHHUE JIEITEILHOCTH, PEIICHUE TPOOJIEMHBIX 3a/1a4)
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5 YCJOBUSI PEAJIM3AIIMN YYEBHOM JUCIUIIJINHBI
5.1 TpeGoBanuss K  MHHUMAJIBHOMY  MATEPHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus yueOHON IUCHMIUIMHBI TpeOyeT Haluuus ydeOHOro KaOWHeTa
«Duzukay, 1ad0paTopuu MOJEKYISIPHOU (PU3MKHU U TEPMOJAUHAMUKY, JTA00OpATOPUS
KBaHTOBOU (PU3UKH.

Texnuueckue cpeacTsa 00ydeHUs:

YcTaHoBka IS onpeneneHust kod(duimenta TemIonpoBOIHOCTH BO3TyXa

®IIT1-3; yctaHOBKa JUIsi ONPEACIEHUS OTHOLIEHUS TEIUIOEMKOCTEN BO3ayXa IMpHU
MOCTOSTHHOM JIaBJICHUA © TIOCTOSHHOM o0beme PDIIT1-6H; ycraHoBka miis
M3YUYEHHS 3aBUCUMOCTH CKOPOCTH 3ByKa OT Temneparypbl PIIT1-7; ycraHoBKa i
onpeaenenus n3Menenus sutpornun OIIT1-11.
YcraHOBKa Uil ONPENENEHUsT PE30HAHCHOTO IMOTEeHIMana MeroaoM PpaHka H
I'epua ®IIK-02; ycraHOBKA U1 M3YYEHUS YJHEPIETUYECKOTO CIEKTPA IEKTPOHOB
(u3yuenue B-paanoaktuHoct) GIIK-05; ycraHoBKa 115 n3ydeHus p-n nepexoja
@IIK-06;  ycraHoBKa s M3YyYEHHs  TEMIIEPAaTypHOM  3aBUCUMOCTH
JIEKTPOIPOBOIHOCTH METAIOB M MoaynpoBoaHuKoB PIIK-07; ycraHoBka mis
uzydyenus s¢pdexra Xomra B nomynpoBoanukax PIIK- 08; ycraHoBka miis
u3ydeHus: crnekrpa aroma Boaopoxa PIIK-09; ycraHoBka s u3ydeHUs
abcomotHo uepHoro Tena OIIK-11.

5.2 UudopmanuonHoe odecrnedenue 00ydeHust
Ilepedyenb pekoMeHayeMbIX YUeOHBIX U3AHUI, HHTEPHET-PECYPCOB

OcHOBHbBIE HCTOYHHKH:
1. Msaxumes [.4., byxosues b.b., Corckuii H.H.; mox pen.

[TapdentoeBoit H.A."  ®wusuka. 10 kmacc — Mocksa : [Ipocsemienue.
2. Msxumes 1.4, byxosues b.b., Corckuii H.H.; mox pexn.
[TapdentoeBoit H.A."  ®wusuka. 11 kmacc — Mocksa : [Ipocsemienue.

I[OHOJIHHTGJILHLIG HCTOYHUKH:

1. Ponuonos, B. H. ®usuka nas kosuiemkei : yaeObHoe mocooue s
cpeadero mnpodeccruoHanbHOro obpazoanus / B. H. PommonoB. — Mocksa :
M3natensctBo IO0paiit, 2022. — 202 ¢. — (IIpodheccuonanpHoe 0O6pa3oBaHue). —
ISBN 978-5-534-10835-4. — Tekct : omektponHBI // OOpazoBarenbHas
miatgpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494934 (nata
obOpamenus: 14.04.2022).

2. ['opnau, B. B. ®usuka : yyeOHOe TmocoOue IS CpEIHEro
npodeccuoHanbHoro obpazoranus / B. B. I'opnau. — 2-e uzn., ucnp. u gomn. —
MockBa : MzmatensctBo FOpaiit, 2022. — 215 c¢. — (IIpodeccuonanspHoe
oOpazoBanue). — ISBN 978-5-534-09366-7. — TekcT : >30€KTpOHHBIA //
OO0pazoBaTenbpHas matdopma Opaiit [caidT]. — URL:
https://urait.ru/bcode/492624 (nara oopamenus: 14.04.2022).

3. ['opmau, B. B. ®usuka. 3agauun, Tectel. MeTonbI penieHus : yaeoHoe
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nocobue mys cpeaHero mnpodeccuoHanbHOro oopaszoBanus / B. B. I'opnau. —
MockBa : MzpmatensctBo FOpaiit, 2022. — 301 c¢. — (IIpodeccuonanpHoe
obpazoanue). — ISBN 978-5-534-08112-1. — Tekcr : »IeKTpOHHBIA //
Oo6pazoBaTenbHas iatgopma FOpaiit [caiT]. — URL:
https://urait.ru/bcode/494416 (nata oOpamenwus: 14.04.2022).

4, AcTtpoHOMHS : ydeOHOE mmocoOre sl CpeaHEero MpoQeCcCUOHATLHOTO
obpazoBanust / A. B. Komomuen [u ap.] ; oTBeTcTBeHHBIE penakTopbl A. B.
Konommen, A. A. CadonoB. — 2-¢ u3z., ucnp. u gon. — Mocksa : M3gaTenscTBoO
FOpaiit, 2022. — 282 c. — (IIpodeccuonanbroe obpazoBanue). — ISBN 978-5-
534-15278-4. — TexcT : snekTpoHHbI // OOpa3oBatensHas maatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/488152 (nata odpamenus: 12.04.2022).

HNuTepHer-pecypcesl

1. www.fcior.edu.ru (denepanbHBIN IIEHTP nH()OpPMAITMOHHO-
oOpa3oBaTenbHBIX pecypcoB). WWww. dic. academic.ru (Akagemuk. CiaoBapu u
SHIIMKJIOIICINH ).

2. www.booksgid.com (Books Gid. DnextpoHHas OHOIHOTEKA).

3. www. globalteka. ru (I'moGantexa. ['moGanbHas OHOMMOTEKAa HAYYHBIX
pecypcoB). Www. window. edu. ru (ExuHoe okHO JocTyma K 00pa3oBaTelIbHBIM
pecypcam). WWW. St-books. ru (JIyumias yueOHast turepatypa).

4, WwWW. ru/book (DnekTpoHHasi OMOIMOTEUHAs CUCTEMA).

5. www. alleng. ru/edu/phys. htm (O6pa3oBatenbHbie pecypchl MHTepHeTa —
duznka).

6. www. school-collection. edu. ru (Emubas KoJutekmus IH(PPOBBIX
oOpazoBaTenbHbIX pecypcoB). https//fiz.1september. ru (yueOHO-MeTOMUUECKAS
razetra «Duszukay).

1. www. n-t. ru/nl/fz (HoGeneBckue naypeartsl 1o (U3UKe).
8.  www.nuclphys.sinp. msu. ru (Inepuas ¢pusuka B IHTEpHETE).
Q. www. kvant. mccme. ru (Hay4HO-TIOMYJISIPHBIN (PU3HKO-MaTeMaTHUYECKUI

xypHan «KBanT»). Www. YO0S. ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIH
XKypHa 111 Monoaexu «IlyTe B HayKy»).

'®'OC COO — (enepanbHbli TroCyJapCTBEHHBIH 00pa3oBaTeNbHBI CTAHAAPT CPEJHEro OOIIEro
00pa3oBaHUS
"®I'OC CIIO - (cenepanbHBIi  TOCYyIapCTBEHHBIH  00pa3oBaTENBHBIH  CTaHIAPT  CPEIHETO

npodeccroHaIFHOT0 00pa30BaHusI 10 CIIEHAIBHOCTH (TIpodeccu)
""" ®OIT COO — denepanbHas oOpazoBaTesibHasl IPOrpaMMa CpeJHEro ooIero oopa3zoBaHus
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