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INVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPE/IMETA
JINMHHOCTHBIE PE3YJIBTATHBI

JIMUHOCTHBIE PE3YJIBTATBI ocBoenuss yueOHoro mnpeamera «Duszukay
JOJKHBI OTpa)kaTh TOTOBHOCTh U CHOCOOHOCTH 0O0YyYaroUIMXcs PYKOBOJICTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEW TO3WIHMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpHUEHTAIUH, TIO3UTUBHBIX BHYTPEHHUX YOCKIEHUHN, COOTBETCTBYIOIINX TPATUITIOHHBIM
LEHHOCTSAM POCCHUHCKOrOo OOIIECTBA, paCIIMpEHUE >KU3HEHHOrO OIbITa M OMbITa
NEATeIbHOCTH B MPOLECCE pealn3allii OCHOBHBIX HAIPaBJIECHUW BOCHHUTATEIbHOU
JEATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPaKAAHCKOTr0 BOCTIUTAHUS:

— ¢(hopMUPOBAHHOCTH TPaXKIAHCKOW TO3UIMN OOYYaIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUIMCKOTO 00IECTBa;

— MPUHATHE  TPATUIMOHHBIX  OOIICYETIOBEUYECKMX  T'yMAaHUCTUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTE;

— TOTOBHOCTb BECTH COBMECTHYIO JESITEIBHOCTh B HHTEpPECAX T'PakJIaHCKOTO
oOl1ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3alliy;

— YMEHME B3aMMOJECHCTBOBAaTh C COLMAIBHBIMU MHCTUTYTAaMHU B COOTBETCTBUU C
uX (QyHKIHUSIMU ¥ Ha3HAYCHHUEM;

— TOTOBHOCTbh K TYMaHUTAapHOMN U BOJIOHTEPCKOU JIEATEIIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHUSA:

— c(hOopMUPOBAHHOCTH POCCUNCKOM TpakIaHCKOM UIEHTUYHOCTH, MATPUOTU3MA;

— IIEHHOCTHO€ OTHOILIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSIM
pOCCHIICKUX YYEHBIX B 001acTU (PU3UKU U TEXHHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— c(opMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHUS;

— CMocOOHOCTh OLIEHWBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIE pEIICHHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM 4YHUCJIE B
JEATEIbHOCTU YYEHOTO;

— OCO3HAaHUE JIMYHOTO BKJIAJa B TOCTPOCHHUE YCTOMYUBOTO OYIYIIETO.

3CTETHYECKOTr0 BOCIIUTAHMSA:

— SCTETHMYECKOE OTHOLIEHUE K MHUPY, BKJIKOYAs ICTETUKY HAYyYHOIO TBOPYECTBA,
npucymero Gu3nIeckon Hayke.

TPYAOBOr0 BOCIIMTAHUS:

— HHTEPEC K PA3IMUHBIM cepaM MpoPeCcCUOHATLHON NeITeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DPU3MKON M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oymyiien
npodeccur U peanu30BbIBaTh COOCTBEHHBIE JKU3HEHHbBIE TIJIaHbL;

— TOTOBHOCTh M CIOCOOHOCTH K 00pa30oBaHUI0O M CaMOOOpa30BaHHUIO B 00JIACTH
(bu3MKN HAa IPOTSHKEHUH BCEH KUBHU.

JKOJIOTMYEeCKOr0 BOCIIMTAHUS:



— c(hOpMUPOBAHHOCTh HKOJOTUYECKONW KYJIBTYphl, OCO3HAaHHE TJI00AIBLHOTO
XapakTepa 3KOJIOTUYECKUX MPodIIeM;

— IUIAHUPOBAHHE U OCYILECTBJICHUE NEHCTBUN B OKPYXKAIOLIEH Cpelleé Ha OCHOBE
3HaHUS LeJIeld YCTOWYNBOIO Pa3BUTHS YEIIOBEUYECTBA;

— pacUIMpEHUE ONbITA IEATEIbHOCTH 3KOJOTMYECKON HAIIPaBICHHOCTH Ha OCHOBE
UMEIOLUXCS 3HAHUH 10 (PU3UKE.

LHEHHOCTH HAYYHOI'0 NTO3HAHMSA:

— c(OpPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs PU3NYECKOIN HAYKH;

— OCO3HAaHUE LEHHOCTH HAY4YHOW JEATENbHOCTH, TIOTOBHOCTb B IIPOLECCE
U3y4eHMs] (PU3MKU OCYIIECTBIATH IMPOEKTHYIO U MCCIEJOBATENbCKYIO JESTEIbHOCTh
VMHAVBUAYAJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS

ba3oBble JloruyecKkue 1eMcCTBUA:

— CaMOCTOSITEILHO dhopmynupoBaTh u aAKTyaJIN3UPOBAThH npobiemy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

— ONpeAeNsaTh LEIU JESITEIbHOCTH, 3a/JaBaTh IAPAMETPbl W KPUTEPUH UX
JIOCTYKCHMS,

— BBIABIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3HUECKUAX
SIBJIICHUSIX

— paspabarpiBaTh IUTAH pEHICHHs] MPOOJIEMBbI ¢ y4ETOM aHalM3a WMEIOIIUXCS
MaTepUATbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBBI B JACSATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB
LEJIIM, OLICHUBATh PUCKU MTOCIEACTBUM AEATEIBHOCTH;

— KOOPJIWHHUPOBATH U BBIMOIHATE pa0OTY B YCIOBUSAX PEAIbHOTO, BUPTYAJILHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

— pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPHU PEIICHUH )KM3HEHHBIX TPOOIeM.

ba3oBble ucciiegoBarejbcKue 1eHCTBUS:

— BJIAJIETh HAYYHOW TEPMHUHOJOTHEMN, KIOUEBBIMUA MOHATUSIMH M METOJAMU
bu3IeCcKO HAYKH;

—  BJaJCTh HAaBBIKAMH y4€OHO-UCCIEI0BATEIbCKON U MPOEKTHOM AESATEIbHOCTH B
obnactu GU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB
pemieHus 3amad  (GU3HYECKOTO COJEPIKAHMsI, TMPUMEHEHUIO pPAa3JIMYHbIX METOJ/IO0B
MO3HAHMS,

— BIJIAJIETh BHUJAMHU JEATCJIBHOCTH MO TIOJIYyYEHUIO HOBOIO 3HAHUS, €ro
WHTEpIpETaIH, MPeoOPa30BAHUI0 U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYalIUsIX, B
TOM YHCJIE TIPY CO3JIaHUH YIEOHBIX TPOCKTOB B 00IaCTH (PU3HUKH;



—  BBIABIIATH TPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pEeIIeHUs, HaXOAUTh apTyMEHTHI ISl JOKa3aTelbCTBA CBOMX
YTBEPKACHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

— aHaIu3WpOBaTh IIOJTYYEHHBIE B XOJ€ pCEIIEHUS 3aJa4yd  Pe3yJIbTaThl,
KPUTUYECKH OIICHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSX;

— craButh u (QopMymupoBaTh COOCTBEHHBIC 3a7adud B 00pa30BaTEIHLHOMN
JESATeTbHOCTH, B TOM YHUCJIE PU U3yUYCHUH (PU3HKU;

— JlaBaTh OIICHKY HOBBIM CUTYaIIUSIM, OTICHUBATh IPUOOPETEHHBIN OIBIT;

— yYMeThb TIEPEHOCUTh 3HaHUA TI0 (U3HUKE B MPAKTHYECKYIO 00JacTh
KU3HEACATEILHOCTH;

—  YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

—  BBIJIBUTATh HOBBIE HJICH, TIPEAJIAraTh OPUTHHAIBHBIC TTOIXO0/IbI M PEIICHHS;

—  CTaBUTb MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

— BIIAJICTh HABBIKAMH TONy4YeHUs HWHPOpPMAIUU (PUINUYECKOTO COACPNKAHUS U3
UCTOYHMKOB Pa3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIATH TIOWCK, AaHaJM3,
CHUCTEeMATH3allMI0 W WHTEpPHpeTanuio WHGOPMAIMH PA3IUYHBIX BUIOB U  (GopM
MIPEACTaBICHUS;

— OIIEHUBATH JOCTOBEPHOCTH MH(OPMAIIHH;

— HCIOJIb30BaTh  CpelcTBa  WMH(DOPMAIMOHHBIX U KOMMYHHKAIMOHHBIX
TEXHOJIOTUH B PEIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTAaHU3AIMOHHBIX 33]1a4 C
coOmoneHneM  TpeOOBaHWUN  APrOHOMHKH, TEXHUKH  O€30MAaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, TMPaBOBBIX W O3TUYECKUX HOPM, HOPM HH(POPMAITMOHHOU
0e30MacHOCTH;

— CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B PA3IMUHBIX (popmaTax ¢ yaéTom
Ha3HavYeHUs WH(OpPMAlUM M IIEJICBOM ayIUTOPHUH, BBIOMpas ONTUMAIbHYIO (GopMy
MPEJICTABIICHUS U BU3YyaTH3aIUH.

KoMMmyHUKATHBHBIE YHUBeEpPCAIbHbIE YUeOHbIE T1eiicCTBHUS:

— OCYIIECTBIISTH OOIICHNE Ha YPOKaX (PU3UKHU ¥ BO BHEYPOUHOU NIEATEIHLHOCTH;

— pacro3HaBaTh NPEANOCHUIKH KOHMIUKTHBIX CUTYAllUH U CMITYaTh KOH(JIUKTHI;

— pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

— TIOHMMaTh M WCIOJb30BaTh MPEHUMYIIECTBA KOMAHIHOW W WHIAWBUIYAJbHOU
paboTHI;

— BBIOMpATh TEMATUKy W METOJBI COBMECTHBIX ACHCTBUNA C YYETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YJIeHA KOJUICKTUBA;

— TNpPUHUMATh  II€IM  COBMECTHOM  JEITENBHOCTH, OPraHU30BbIBATH U
KOODAMHUPOBATh JEUCTBUS MO €€ JOCTHKEHUIO: COCTAaBIATh IUIAH JICWCTBHUIA,
pactupeeNsiTh POy C y4éTOM MHEHUH Y9aCTHUKOB, OOCYKIaTh PE3yJIbTAaThl COBMECTHON
paboTHI;



— OIICHMBATh KAYECTBO CBOETO BKJIAJA M KAXKJIOTO YYaCTHHKA KOMaHIbI B OOIIHIA
pe3yabTaT Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

— IpeJuiaraTb HOBBIE IIPOEKTHI, OLEHUBATb WUIEH C [O3ULUU HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

— OCYIIECTBISATh IO3UTHBHOE CTPATETMYECKOE IIOBEJIEHHE B  PA3JIMYHbIX
CUTYAIUsIX, IPOSIBIATH TBOPYECTBO M BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble YHHBepcaJbHbIe yueOHbIe AelcTBUSA

Camoopranu3aunus:

— CaMOCTOSITETIFHO OCYUIECTBIISITh TO3HABATEIBHYIO JESATENFHOCTh B OOJACTH
(U3UKM U aCTPOHOMMH, BBISIBJIATH IPOOJIEMBbI, CTABUTh U (POPMYIHPOBATh COOCTBEHHBIE
3ajauy;

— CaMOCTOSITEJIbHO COCTAaBJATh IIJIAH PEIIEeHUs PacdETHBIX M KaueCTBEHHBIX
3a/a4, TUIAH BBINIOJHEHHUS MPAKTHYECKOW pPadOThl ¢ Y4ETOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U NIPEANIOUYTEHU;

— JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

— pacmmpATh PaMKH y9eOHOTO peaMeTa Ha OCHOBE JIMYHBIX IPEIIOYTCHHIA;

— JielaTh  OCO3HAHHBIM  BBIOOP, apryMeHTHpOBaTh €ro, Opatb Ha ceos
OTBETCTBEHHOCTH 32 PEUICHHE;

— OLICHUBATh PUOOPETEHHBIN OIBIT;

— cnocobcTBOBaTh (POPMUPOBAHUIO U TIPOSBICHUIO 3PYIUINH B 001aCTH (DUBHKH,
IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHbBIN U KYJIbTYPHBIH YpPOBEHb.

CaMOKOHTPOJIb, IMOLHOHATbHBIN HHTEJJIEKT:

— JaBaTh OLIEHKY HOBBIM CHTYallHsIM, BHOCHUTh KOPPEKTHUBHI B JEATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YNIbTATOB LIETIM;

— BJIQ/IETh HABBIKAMU MMO3HABATENIFHON pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX
NEeUCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM;

— HUCHOJb30BaThb NPUEMBI pedIieKCHU JUIsl OLIEHKH CUTYalluH, BbIOOpa BEpHOIrO
pereHus;

— yMeTb OLEHHBaTb PHUCKM M CBOEBPEMEHHO IPUHMMATh pEHIeHUs M0 UuX
CHIDKEHHUIO;

— IPUHMMATh MOTUBBI M apryMeHTbl JpYruX IIpU aHalIU3€e pe3ysIbTaToB
NeSITENbHOCTH;

— IpHUHUMATh ce0sl, IOHMMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,

— MPUHAMATh MOTUBBI M apryMEHTbl [PYrUX MpPH aHalIW3€ pPe3yJbTaToB
NeSITENbHOCTH;

— IpHU3HABaTh CBOE MPABO U IPABO JAPYrUX Ha OLUIMOKH.

B mpomecce nocTmkeHHs JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS MPOrpaMMBbl IO
(du3uke U1 ypOBHS CpeHEro o01iero oopa3oBaHus y 00y4yaroIMXCsi COBEPIIEHCTBYETCS
SMOLMOHATBHBIA MHTEIUIEKT, IPEANOIaralonui chopMUpOBaHHOCTD:



— CaMOCO3HaHMs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHWMAaTh CBOE SMOIIMOHAILHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHON 3MOIMOHAIBHON Cdepbl, OBITh
YBEpPEHHBIM B cele;

— CaMOpPETryJMPOBAaHUs, BKIIOYAIOWIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCThH 3a CBOE MOBEJCHUE, CIOCOOHOCTh aJalTUPOBATHCA K 3MOIMOHAIBHBIM
WU3MEHEHHUSM U MIPOSIBIISITH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHMBALMH, BKJIIOYAKOLIEH CTPEMIICHHE K JOCTHMIKECHHUIO LEIH U
yCIIeXy, ONTUMHU3M, HWHHUIMATUBHOCTh, YMEHHUE [EUCTBOBATh, MCXOJSl U3 CBOUX
BO3MOXKHOCTEI;

— DMIIaTHH, BKJIIOYAIONICH CIIOCOOHOCTH IOHMMATHh 3MOIIMOHAJIBHOE COCTOSHUE
JIPYTHX, YYUTHIBATh €T0 MPH OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K COYYBCTBHUIO H
CONEPEKUBAHUIO;

— COILIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C
JIPYTHMH JIFOJIEMH, 3a00TUTHCSI, IPOSIBIISITH HHTEPEC U pa3peniaTh KOHQIHKTHIL.

INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 Knacce mpeaMeTHbIE pPe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YUAIOLIUXCS YMEHU:

— TMOHUMATh POJb (PU3UKU B SKOHOMHUYECKOMN, TEXHOJIOTHYECKOM, IKOJIOTUYECKO,
COLIMATBHON M 3THUYECKON cepax NesATENbHOCTH YeJIOBEKa, POJIb U MECTO (PU3HKH B
COBPEMEHHOM HAay4YHOM KapTUHE MHMPA, 3HAYEHHE ONUCATEIBHOW, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENBHOW M MPOTHOCTUYECKONW (YHKIMI (U3MUECKOM TEOpUu — MEXaHUKH,
MOJICKYJISIPHON (PU3HUKHU U TEPMOAMHAMUKH, POJIb (PU3HUECKON TEOPUH B (POPMHUPOBAHUN
npecTaBiIeHU 0 (GU3NUYEeCKON KapTUHE MUDPA;

— pasnuyarh yCJIOBUS MPUMEHUMOCTH Mojelied (M3MYecKHX Tel U IMPOLECcCOB
(ssBeHUi): MHEpIUaIbHAsA CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, MaTepualibHAs
TOYKa, PAaBHOYCKOPEHHOE [IBIDKEHHE, CBOOOJHOE TaJeHHe, aOCONIOTHO yIpyras
nedopMarnvsi, aOCOJIIOTHO YNPyroe W aOCOJIOTHO HEYNPYroe CTOJKHOBEHUS, MOJEIN
rasa, >KUJIKOCTH U TBEPAOTo (KPUCTAITUYECKOTO) TeJla, UIeaNbHBIN ra3, TOUeUHBIH 3apsij,
OJIHOPOJHOE AIIEKTPUUYECKOE TOJIE;

— pasnu4arh yciuoBus (TpaHUIbl, 00JaCTH) MPUMEHUMOCTH (DU3MYECKUX 3aKOHOB,
NOHMMATh BCeOOWMI XxapakTep (yHIAMEHTAJbHBIX 3aKOHOB W OrPAaHUYEHHOCTH
MCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

— aHaJU3UpOBaTh U OOBACHATH MEXAHUUYECKUE INPOLECCHl U SBJIECHUS, UCIOIb3Ys
OCHOBHBIE TIOJIOXKEHUS M 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOTO
NBUKEHUS, (OPMYJIbI KHHEMAaTUKH PAaBHOYCKOPEHHOTO JBM)KEHHMs, INpeoOpa3oBaHUs
[anunest 1yist CKOPOCTH U TiepeMeleHus1, 3aKoHbl HbI0TOHA, TPUHLIUIT OTHOCUTEIBHOCTH
lanunes, 3akOH BCEMUPHOIO TATOTEHHUS, 3aKOHbl COXPAaHEHHUS HMIIyJlbca U
MEXaHUYECKON SHEPIHH, CBS3b PAOOTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOW SHEpPTrHH,
yCIIOBUSI paBHOBECUS TBEPAOTO Teja), NPU OSTOM HCIOIB30BAaTh MaTeMaTH4eCKOe
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BBIPQKCHUE 3aKOHOB, YKa3blBaTh YCJIOBUS NPUMEHHUMOCTH (U3NYECKUX 3aKOHOB:
npeoOpa3oBanuii ["anuies, BTOporo u TpeThero 3aKkoHOoB Hbl0TOHA, 3aKOHOB COXpaHEHUs
MMITYJIbCA U MEXAaHUUYECKON YHEPrUH, 3aKOHA BCEMUPHOIO TATOTEHUS,

— aHaJU3UpOBaThb U OOBSCHATH TEIUIOBBIE IPOLIECCHI W SABJICHUS, HCIOIb3Ys
ocHoBHbIE noJ10keHUst MKT 1 3aKkoHBI MOJIEKYISIPHON (QU3UKU U TEPMOJUHAMUKY (CBSI3b
JIABJICHMS UACAIBHOTO ra3a CO CpeHENH KMHETHYECKON YHEPTUel TENI0BOrO IBUKEHUS U
KOHLICHTPALUEW €ro MOJIEKYJI, CBA3b TEMIIEPATyphl BEIIECTBA CO CPEAHEN KMHETUYECKON
DHEPrue€il TEIJIOBOIO JBMKEHHUS €r0 4YacTHl], CBS3b JAaBJICHUS HUACAIBHOTO rasa ¢
KOHLIEHTpallMEeW MOJIEKYJ M €r0 TeMIepaTypou, ypaBHeHue Menneneea—KitaneipoHa,
NEPBBIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHHUs SHEPIrUU B TEIUIOBBIX IPOLIECCAX),
IIPU 3TOM HCIIOJIB30BaTh MAaTE€MaTU4YECKOE BBIPAKEHUE 3AaKOHOB, YKa3blBaTh YCIOBUS
IIPUMEHNMOCTH ypaBHEeHHsI MenneneeBa—Kianepona;

— AHAJIU3UPOBATh U OOBSCHATH JJIEKTPUUYECKHE SIBJICHMS, HUCIIOJb3YS OCHOBHBIE
NOJIO)KEHUST U 3aKOHBI AIEKTPOAMHAMUKHU (3aKOH COXPaHEHMs 3JIEKTPUUYECKOro 3apsija,
3akoH KyioHa, NOTEHIIMAIbHOCT IEKTPOCTATUYECKOTO OIS, IPUHIUII CYNEPIO3ULIANA
IEKTPUYECKUX TIOJIEH, IIPU 3TOM yKa3bIBas yCJIOBUs IPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ IMPAKTUYECKH Ba)KHbIE COOTHOUIEHMs: 3akOoHbl OMa juid ydacTka Lenu U AJis
3aMKHYTOW 3JIeKTpHuUecKoil nemnu, 3akoH Jlxoyns—Jlenua, npaBuna Kupxroda, 3akoHsl
Ddapanes 1)1 AIEKTPOIIN3a);

— ONuUChIBaTh (PU3MYECKUE TMPOLECCHl M SABJIECHUSA, MCHOJb3YyS BEIMYMHBIL:
IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHWE, UMIYJIbC T€la W CHCTEMbI TEN, CHJld, MOMEHT
CWJIBbl, JaBJICHHE, NOTCHUMWAJbHAs DJHEPrus, KUHETHYECKas DHEPrus, MEXaHW4YECKas
SHeprus, paboTa CHIbl, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, CHJIa TSKECTH, CHIIa
yIPYyrocTH, CUJIa TPEHUS, MOIIHOCTb, SHEPIHsl B3aUMOJEHCTBUS Tena ¢ 3eMieil BOIn3u
e€ IOBEPXHOCTH, 3HEpPrusi ynpyroi naedopmanuu HPYKUHBI, KOJIUYECTBO TEIUIOTHI,
abcostoTHas TeMmmeparypa Tena, padoTa B TEpPMOJMHAMHUKE, BHYTPEHHSISI SHEPIus
U/1€aJIbHOIO OJJHOATOMHOTO ra3a, paboTa MAealbHOI'0 Ia3a, OTHOCHUTENIbHAs BIAKHOCTb
Bo3ayxa, KIIJ[ naeanbHOro TENI0BOIO ABUTATENS; JIIEKTPUUECKOE T0JIE, HANPSKEHHOCTD
IIEKTPUYECKOTO TOJIsI, HAPSKEHHOCTD IOJII TOUYEYHOIO 3apsia WIH 3apsKEHHOTO I1apa
B BAKyyME€ M B JMDJIEKTPHUKE, NOTEHIMAT 3JIEKTPOCTaTUYECKOrO TMOJsA, Pa3HOCThb
IIOTCHIMAJIOB, JJIEKTPOABIKYIAs CWJIA, CWla TOKA, HAIpPSHKEHHE, MOIIHOCTHh TOKA,
JIEKTpUYECKass €MKOCTh IUIOCKOTO KOHJEHCATOpa, CONPOTHUBIICHHE YYacTKa LENu C
IIOCJIEIOBATEIBHBIM M MAPAUICJIBHBIM ~ COCIMHEHHEM  PE3UCTOPOB,  DHEPrus
IIEKTPUYECKOTO TI0JIs1 KOHACHCATOPA;

— OOBACHATH OCOOCHHOCTH NPOTEKaHHUA (U3NYECKUX SIBICHUH: MEXaHUYECKOe
JIBUKEHUE, TEIUIOBOE JIBM)KEHHME YAaCTUILl BELIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE
NBWOKEeHUe, aud@ysus, ucnapeHue, KUIIEHWE W KOHJAEHCAlUs, IUIaBJIEHHE W
KpUCTAJUIU3aLMs, HaIIpaBJICHHOCTh TEILIONEPENAYH, IEKTPU3ALMS TEI,
DKBUIIOTEHIIUAJIIBHOCTD ITOBEPXHOCTHU 3aPS’KEHHOTO NIPOBOJIHUKA;

— IPOBOJAUTH HCCIIEJIOBAHUE 3aBHUCHMOCTU OJHOM (U3NYECKOH BEIMYUHBI OT
JIPYroi ¢ MCIOJIBb30BAaHUEM IPSMBIX U3MEPEHHM, IIPU ITOM KOHCTPYHPOBATH YCTAaHOBKY,



dbuKkcHpOBaTh PE3yJNbTATHI TMOJYYCHHOW 3aBUCUMOCTH (PH3UYECKUX BEIMYUH B BHJIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IOTPENTHOCTEH W3MEPEHHH, JeNaTh BBIBOIBI TIO
pe3yapTaTaM UCCIIEIOBAHMUS;

— TMPOBOJUTH KOCBEHHBIC M3MEPECHUS (PH3UUCCKUX BEIIMYUH, IIPU 3TOM BHIOHpATh
ONTUMAJIbHBI  METOJ] UW3MEpPEHHs, OLEHUBATh Aa0COJNIOTHBIE U  OTHOCHUTENIbHbBIE
MOTPEUIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHNUN;

— NOPOBOJUTH ONBITHl IO MPOBEPKE MPEII0KEHHOW THUIIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTANBHYIO YCTAHOBKY, aHAJM3UPOBATh MONTYYEHHbIE
pE3yAbTaThI U JIeNIaTh BBIBOJI O CTATYCE MPEUI0KEHHON THUIIOTE3bI;

— cobmoaTh mpaBwia 0€30MacHOro TpyAa MpH MPOBEACHUHM MCCIEIOBAHHUM B
paMKax y4eOHOro »JKCIIEpUMEHTa, NpPaKTUKymMa U Yy4yeOHO-HCCIIEeI0BATEIIbCKON U
MPOCKTHON  JIEATENIbHOCTH C  HUCIOJb30BAaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U
71a60paTOPHOTO 000PYIOBAHHUS;

— pemath pacdy€THBIE 33aJIa4M C SIBHO 33JaHHOW M HESBHO 3aJIaHHOUN (U3NUYECKOI
MOJIETIbIO: Ha OCHOBAHHMM aHANIM3a YCJIOBUSA OOOCHOBBIBaTH BHIOOp (pU3MUYECKOM MOEINH,
OTBeYaroIIeld TpeOOBAHUAM 3a/1auu, IPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTyJaThl (U3UYECKUX TEOpU TMPU HUCIOIB30BAHUM MATEMAaTUYECKUX METOJIOB
peumieHus 3aAad, IMPOBOJMTH pacu€Tbl HAa OCHOBAHMM UMEIOIINUXCA  JAHHBIX,
AHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METObI PEIICHUS C YYETOM MOJTYYEHHBIX
PE3YIbTATOB;

— pemiath KayecTBEHHbIC 3aJauu, TpeOyrolrue NMPUMEHEHHUS 3HAHUN U3 pa3HBIX
pa3lenoB Kypca (U3MKMA, a TakKe HHTETpaldd 3HAHUM U3 JAPYrHuX MOPeIMETOB
€CTECTBEHHO-HAYYHOTO LMKJAa: BBICTPAWBaTh JIOTMYECKYIO LENOYKY pPAaCCYKIECHUU C
OTIOPOY HA U3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SIBICHUS;

— HCHOJIb30BaTh TEOPETUUYECKUE 3HAHUS JJIsi OOBSICHEHUS OCHOBHBIX IMPUHIUIIOB
paboThl M3MEpPUTEIbHBIX MNPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHYECKUX
IIPOLIECCOB;

— MPUBOAMTH MPUMEPHI BKJIa/Ja POCCUHUCKUX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B
pa3BHUTHE HAyKH, B O0BSICHEHUE MPOIIECCOB OKPYXKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTUH;

— aHaJIu3UpOBaTh W OLIEHMBATh MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NESITEIPHOCTH YEJIOBEKa, CBS3aHHOW C (PU3MYECKUMHU TMPOIECCaMH, C IO3UIUN
HKOJIOTMYECKON 0€30MacHOCTH, MPEACTABIEHUN O PallMOHATIBHOM MPUPOIONOJIb30BAHNH,
a TAK)K€ pa3yMHOM MCIOJIb30BAHUU JIOCTUKEHUM HAYKU U TEXHOJIOTUH JUIsl JaJIbHEHIIEero
pa3BUTHUS YEIOBEUECKOTO OOIIECTRA;

— MPUMEHATh pa3IMyYHble CHocoObl pPadoThl ¢ uHpOpManue (GU3INIECKOTOo
COJIep)KaHMsI C MCIOJIB30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTUU, TPHU
TOM HCIOJb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTUU JJisi TOHUCKa,
nepepadOTK W TPEABSBICHUS Yy4eOHOW ¥ HAYyYHO-TIONYJSAPHOW WHGOpMAINH,
CTPYKTYPHPOBAaHUST W UWHTEpIpeTaly WHOOPMAIMK, TOJYYEHHON U3 Pa3IMYHBIX
HCTOYHUKOB, KPUTHUYECKU aHAJIM3UPOBATH MOJydaeMylo HMH(OpMAIMI0 U OLIEHHWBATH €&
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JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOMIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIN3a
UCTOYHHMKA WH(OpMaLINH;

— TPOSIBIIATH OPraHMW3alMOHHBIC M TO3HABATENbHBIE YMEHHSI CaMOCTOSTEIBHOTO
nproOpeTeHrsT HOBBIX 3HAHWHA B TMPOLECCE BBIMIOJHEHHUSI TPOEKTHBIX U y4eOHO-
HCCTIeIOBATENIbCKUX PadoT;

— paboTatb B TpyHONe C WCHOJIHEHHEM pA3IMYHBIX COLMANBHBIX pOJIEH,
IUIAHUPOBaTh  PabOTy TPYIIBL, pPAMOHAIBHO PACHpPENeNATh JeATeNbHOCTh B
HECTAaHJAPTHBIX CHUTYyallUsX, aJE€KBAaTHO OIIEHWBATh BKJIAJ KaKIOTO M3 YYaCTHUKOB
TPYMIIBI B pEIICHNE pacCMaTPUBAEMON IPOOIEMBI;

— TPOSIBIIATH MOTHBAaIMIO K Oyaymiedl mpodeccHoHanbHOW JesITeIbHOCTH 10
CHEHMATIBHOCTAM (PU3UKO-TEXHHUUECKOTO MPOQHIIS.

K kxoHnmy oOyueHuss B Il Knacce mnpeaMeTHble pPe3yibTaTbl Ha YriayOIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YHAIOLIUXCS YMEHUI:

— IMOHHUMATh Pojb (U3UKU B SKOHOMUYECKOH, TEXHOJIOTMYECKOH, COLMAIBHONW U
THYECKON cepax OesATeTbHOCTH YeTOBEeKa, pOiib U MeCTO (U3MKH B COBPEMEHHOM
HAy4YHOM KapTHUHE MUpaA, pPOJIb ACTPOHOMUHU B IMPAKTUYECKOW IEATEIBbHOCTH YEJIOBEKA U
JaJIbHEUIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HaYEHUe ONMCATEIIbHOM,
CHUCTEMAaTU3UPYIOUIeH, OOBSICHUTEIBHON M MPOTHOCTUYECKOW (GYHKIMHA (U3NIECKOU
TEOpUU — DJIEKTPOJMHAMUKH, CHEIUAIbHONM TEOPHUM OTHOCUTEIIBHOCTH, KBaHTOBOM
¢u3uky, poiap QU3NUECKOH Teopuu B (HOPMUPOBAHUU MPEACTABICHUNA O (U3NUYECKOU
KapTHHE MHpa, MECTO (PHU3MYECKOH KapTHHBI MHpa B OOIIEM pALy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPECTABICHUN O IPUPOJIE;

— pas3nuyaTh yCJIOBMS HPUMEHUMOCTH Mojeieil (U3MYecKuX Tela U IMPOLECcCOB
(sIBJIEHMIA):  OAHOPOJHOE  DJIEKTPUYECKOE W OJHOPOJHOE  MarHUTHOE  IOJH,
rapMOHUYECKHE KoJeOaHus, MaTeMaTU4eCKMH MAasTHUK, WACaJIbHbIA NPYKUHHBINA
MasiTHUK, TApMOHUYECKUE BOJIHBI, MJI€AJbHBIN KOJEOATENbHbII KOHTYp, TOHKas JIMH3a,
MOJIEJIEN aTOMa, aTOMHOT'O S1Ipa ¥ KBAHTOBOW MOJIEIIN CBETA;

— pas3nuyarh yciaoBHs (FpaHULbl, 00JaCTH) MIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
NOHMMAaTh BCeOOmMH xapakrtep (yHIAMEHTAIbHBIX 3aKOHOB M OrPAaHUYEHHOCTD
VCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

— AHAIM3UPOBATh W OOBACHATH HIIEKTPOMArHUTHBIE TPOLECCH U  SBIICHUS,
UCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS U 3aKOHBI IEKTPOAMHAMMUKYU U CIELUAIBHONW TEOPUHU
OTHOCHUTEJIBHOCTH (3aKOH COXpaHEHHs HJIEKTPHUYECKOro 3apsja, cwia Ammepa, cuia
JlopeHna, 3aKOH JJIEKTPOMAarHMTHOM WHAYKIUM, mnpasuino JleHuna, cBa3sp OJ/IC
CaMOMHJIYKLIUU B DJIEMEHTE JIEKTPUYECKOM LIENIHA CO CKOPOCTBIO U3MEHEHUS CUJIBI TOKA,
NOCTYJIAThI CHELUAIBHON TEOPUU OTHOCUTENIBHOCTH DHHIITEHHA);

— aHaJu3UpOBaThb U OOBSACHATH KBAHTOBBIE IPOLIECCHI M SIBJIEHUS, HCIOIb3Ys
MOJIOXKEHUS KBaHTOBOW (pu3uku (ypaBHeHHE DWHIITEHHA 11 porosddexra, mepBoii u
BTOpOH mocTynatel bopa, NpUHLMI COOTHOLIEHHUS HeomnpezaenéHHocTeil [eiizenOepra,



3aKOHBI COXPAaHEHHsI 3aps0BOTO M MAacCCOBOTO YHCEN W SHEPTUH B SIIEPHBIX PEAKLUAX,
3aKOH PaJO0aKTUBHOTO Pacnaia);

— ONUCHIBaTh (PU3MYECKHE TPOIECChl M SABJICHUSA, MCIHOIB3YS BEIUYMHBI:
HANPSOHKEHHOCTh  DJIEKTPUUYECKOTO  TOJsI, TMOTEHIMAT JJIEKTPOCTATHYECKOTO  TOJIS,
Pa3HOCTh TMOTEHIMAJIOB, OAJIEKTPOABMKYIIAs CUJa, HWHAYKIHS MAarHUTHOTO IIOJS,
MarHUTHBIA TOTOK, CWia AMIepa, HHIAYKTUBHOCTh, DJIEKTPOJABIDKYIIAs — cuJia
CAMOWMHJIYKIIUW, DHEPTUsi MArHUTHOTO TIOJI TPOBOJHUKA C TOKOM, PEISITHBUCTCKUN
UMITYJIbC, TIOJIHAS DHEPIUs, SHEPIus MOKOs CBOOOJHON YacTUIIbI, SHEPTHs U UMITYJIbC
¢doToHa, MACCOBOE YUCIIO | 3apsif Slpa, SHEPTHS CBA3H SIIPa;

— OOBSICHATH 0COOEHHOCTHU MIPOTEKaHUS du3nIecKnx SBJICHU:
AIIEKTPOMArHUTHas WHAYKIMUS, CaMOMHAYKIIMS, pE30HAHC, WHTEpPPEpeHLus BOJH,
TuQpaknus, TUCTIEPCHUsi, TOJHOE BHYTPEHHEEe OTpakeHue, (HoTodneKkTpudeckuil dddexr
(potoapdekr), anpda- u Oera-pacmaapl saep, ramMMma-uslydeHHe saep, (Pu3nuecKue
NPUHIUIBI CHEKTPAIbHOTO aHaIN3a U pabOTHI Ja3epa;

— ONpeNessaTh HAMPABJICHHE WHIYKIIMA MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JIopeHiia;

— CTPOUTH H300paKEHHE, CO3[1aBAEMOE€ IUIOCKUM 3€pKaJIOM, TOHKOW JMH30M, U
PacCUMTHIBATh €r0 XapaKTEPUCTUKU;

— MPHUMEHSATH OCHOBOTMOJIAralolIie aCTPOHOMUYECKUE MOHITHS, TEOPUU U 3aKOHBI
JUIsl aHanu3a W OOBsCHEHUs (U3MUECKHX IMPOLECCOB, MPOUCXOASIIMX B 3BE3NaX, B
3BE3IHBIX CUCTEMAaX, B MEKIaJlaKTUUECKON cpelie; JBUKEHUSI HEOECHBIX Tell, SBOJIOLUU
3BE€311 U BeenenHoi;

— MPOBOJUTH  HUCCJENOBAaHHWE  3aBUCUMOCTEH  (PU3MYECKUX  BEJIMYUH  C
UCIIOJI30BAHMEM TIPSIMBIX W3MEPEHHU, TMPU HSTOM KOHCTPYHUPOBATh YCTAHOBKY,
dbukcupoBaTh pe3yNabTaThl IMOJYYECHHOW 3aBUCUMOCTH (PU3UUYECKUX BEJIMYUH B BUJE
rpadukoB ¢ y4€TOoM aOCONIOTHBIX MOTPEIIHOCTEH H3MEPEHUM, JeNaTh BBIBOABI I10
pe3yabpTaTaM UCCIICOBAHNUS;

— MPOBOJUTH KOCBEHHBbIE U3MEPEHUS (PU3NUECKUX BEIIMYMH, NIPU 3TOM BbIOUpATh
ONTUMANILHBI  METOJ] W3MEpPEHUs, OIECHUBATh a0OCOJNIOTHBIE W OTHOCUTEIIHHBIC
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIA;

— MPOBOJUTH OMBITHI IO TPOBEPKE MPEATOKEHHON THIOTE3bl: IUIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIIEPHUMEHTAIBHYIO YCTAaHOBKY, aHAJIIM3UPOBATH TOIYYECHHBIC
PE3yNbTATHI U JIeJaTh BBIBOJI O CTATyCE MPEAJIOKEHHON THITOTE3bI;

— ONUCHIBATh METOBI MOJIYICHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUMH;

— cobmoaTh mpaBwia 0€30MacHOro TpyAa MpH MPOBEACHUHM MCCIEIOBAaHHUM B
paMKax yd4eOHOro »JKCIEPHMEHTa, MNpaKTUKyMa M Yy4eOHO-HCCIEeNOBATEIbCKON W
NPOSKTHON  JESATEIBPHOCTH C  HCIONB30BAHUEM HW3MEPUTEIBHBIX  YCTPOHCTB U
71a60paTOPHOTO 000PYIOBAHHUS;

— pemath pacdy€THBIE 33aJIa4M C SIBHO 33JaHHOW W HESBHO 3aJIaHHOUN (U3NUYECKOM
MOJIETIbIO: Ha OCHOBAHHUH aHAJIN3a YCJIOBUS BBIOUPATh (PU3NYECKUE MOJIENH, OTBEUYAIOIINE
TpeOOBaHUSAM 3a/la4i, MPUMEHSITh (GOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThI
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¢u3nUIecKnx TEOpWil MPH HWCIOIH30BAHWKM MATEMAaTHYECKUX METOJOB DPEIICHHS 3ajad,
POBOJIUTH PAacUEThl HA OCHOBAHUHU MMEIOIUXCSA JAHHBIX, aHATU3UPOBATh PE3YyIbTATHI U
KOPPEKTUPOBATh METO/IbI PEIIEHUS C YYETOM MOITYYEHHBIX PE3y/IbTaTOB;

— pemaTh Ka4eCTBEHHBIC 3a/aud, TPEeOYyIOIne NPUMEHEHHs 3HAHWHA W3 Pa3HBIX
pa3fenoB Kypca (HU3MKH, a TakKe HWHTerpallMd 3HAHUN U3 JpYyruxX IpeiIMEeTOoB
€CTECTBEHHO-HAyYHOT0 IIMKJIA: BBICTPAUBATh JIOTMUYECKYIO LEHOYKY PpacCyKICHUH ¢
OTIOpOil Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHUE SIBICHUS;

— HCHOJb30BaTh TEOPETUUECKHE 3HAHUS JUISI OOBSICHEHUSI OCHOBHBIX IIPUHLUIIOB
pa®OThl M3MEPUTENHHBIX MPHOOPOB, TEXHUYECKHX YCTPOMCTB W TEXHOJIOTMYECKUX
IPOLIECCOB;

— IPUBOJUTH INPUMEpPHI BKIAJa POCCUHCKUX U 3apyOexHbIX YyUEHBIX-(QU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU H
TEXHOJIOTUH;

— aHAJIM3MPOBATh W OICHWBATH MOCIEACTBUS OBITOBOW W MPOU3BOACTBEHHOM
NEeSITeIbHOCTH 4YeJIOBeKa, CBA3aHHOM C (U3MYECKMMHM IpolleccaMu, C IO3UIMI
9KOJIOTUYECKON 0€30MacHOCTH, MPECTaBICHUI O PalMOHAIEHOM IPUPOJIOIIOIb30BaHUH,
a TaKKe Pa3yMHOM HCIIOIb30BAHNHN JOCTIXKEHUN HAYKH U TEXHOJIOTUN JUIS JTAIbHEHIIIETO
pa3BUTHUS YEIOBEYECKOTO OOLIECTBA;

— MPHUMEHATh Pa3IUYHbIE CIOCOOBI pPaboThl ¢ uHpOpManuen (HU3HMIECKOTO
COJEpKaHMsI C MCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJOTHUH, Hpu
TOM HCIOJb30BaThb COBPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJOIMM JJs IOMCKa,
nepepadOTKM ¥ TpEedbABICHUS y4eOHOH W HAYYHO-TIONYJSPHONH WH(OpMAIHH,
CTPYKTYPUpPOBaHHsI M UHTEpHpeTauuy HHQOpPMALKU, MOJYYEHHOW W3 Ppa3IUYHbIX
WUCTOYHHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOIyYaeMyl0 HH()OPMALNIO U OLEHUBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOMIMXCS 3HAHW, TaK M Ha OCHOBE aHAIN3a
UCTOYHMKA UH(OpMaLINY;

— TPOSBIATH OPTaHU3AIMOHHBIE W MO3HABATENbHBIE YMEHHS CaMOCTOSTEIEHOTO
NpUOOpPETeHNsT HOBBIX 3HAHMM B IPOLECCE BBINOJHEHHUsSI IPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATENbCKUX padoT;

— pabotaTe B TpyINIE C WCIOJHEHHEM PA3JIMYHBIX COLHUAIBHBIX pOJEH,
IUIAHUPOBaTh  pabOTy TPYIIbl, palMOHAIBHO PACHpPElesATh JESATENBHOCTh B
HECTaHIAPTHBIX CHUTYalUsX, aJeKBATHO OIICHUBATh BKJIAJ KaXIOTO W3 YYAaCTHHUKOB
IPYMIIBl B pEIIEHUE paccMaTpuBaeMoi IPOOJIEMBI;

— IpOSABIATH MOTHUBALMIO K Oyaymedl npogecCHOHaNbHON AESTEIbHOCTH IO
CHETHMATIBHOCTAM (PU3UKO-TEXHUUECKOTO MPOQHIIS.

COJAEPKXAHUE YYEBHOI'O IPEIMETA

10 KVIACC
Paznen 1. Hay4Hblii MeTOX MO3HAHUSA NPUPOABI.
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dmuka — QyHmaMmeHTanbpHas Hayka o mpupoze. Haydnbeiii mMeTon mo3HaHUS H
METO/]Ibl UCCIENOBAHMS (PU3NYECKUX SIBJICHUI.

OKCIIepUMEHT M Teopus B Ipolecce Mo3HaHus mpupoisl. HaOmonenue u
SKCHEPUMEHT B (PHU3HKE.

CriocoObl  m3MepeHUs] (PHU3UYECKUX BEIUYMH (aHAJIOTOBBIE U IM(POBBIC
U3MEPUTEIIbHbBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemrHocTH M3MepeHni GU3NIECKUX BEIUYUH (A0COMIOTHAS M OTHOCHUTEIIBHAS).

MopenupoBanue (QU3NYECKUX SBICHUH U TNPOLECCOB (MaTepuaiabHas TOYKa,
abCoNIIOTHO TBEpAOE TEJO, HAealbHas KHUJIKOCTb, WACAIBHBIA Ta3, TOYEUHBIM 3apsn).
I'mnore3a. @u3nuecknii 3aKOH, TPAHULBI €0 MPUMEHUMOCTH. Du3nyeckas TEOpHs.

Poinb n MecTo pusuku B hopMHUpoBaHUU COBPEMEHHON HAyYHOW KapTUHBI MUDA, B
PAKTUYECKON JEATENBHOCTH JIOACH.

Yuenuueckuii 3xcnepumenm, nadopamopnvie pabomul, RPAKMUKYM.

W3mepeHne Cuiibl TOKa U HANPsKEHHA B LENU MOCTOSIHHOTO TOKA IIPHA IOMOIIU
AHAJIOrOBBIX U LHU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ 1uGpoBoil naboparopueit no ¢usuke. I[lpumepsl n3MepeHUs
(U3NYECKUX BEJIMYUH MIPU MTOMOIIY KOMIIBIOTEPHBIX JaTUUKOB.

Pasnen 2. MexaHnuka.

Tema 1. Kunemamuxa.

Mexanuueckoe aBHKeHHE. OTHOCHUTEIBHOCTh MEXaHMYECKOrOo  JBUKEHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHas 3aJjaun MEXaHUKU.

Panuyc-BekTop MaTepraibHON TOUKH, €r0 MIPOEKIMK HAa OCH CUCTEMbI KOOPIMHAT.
Tpaexropus.

[lepemenienue, CKOpOCTb (CpenHsss CKOPOCTb, MIHOBEHHAs CKOPOCTb) M
YCKOPEHHE MaTepUaIbHOM TOUKH, MX MPOEKIIMHU HAa OCH CUCTEMBI KoopauHaT. CioxxeHue
NIEPEMEILEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE IPSIMOJMHEHHOE JBUKEHUE. 3aBUCUMOCTb
KOOpJMHAT, CKOPOCTH, YCKOPEHMsSI W IIyTH MAaTe€pUalbHOW TOYKH OT BPEMEHM U HX
rpaduku.

CBoOomHoe majeHHe. YCKOpeHWe CBOOOJHOTO TmajeHus. J[BrkeHuwe Tena,
OpOILEHHOTO MO YTJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaJIbHOM TOUKHU OT BPEMEHH U UX I'paUKH.

KpuBonnueliHoe nBrKeHHE. [IBM)KEHHE MAaTEpHUaJbHOM TOYKM II0 OKPY’KHOCTH.
VYrnoBas u nuHeiHas ckopocTb. Ilepuon u yactora obpamenus. LleHTpocTpeMuTensHoe
(HopMasbHOE), KacaTelIbHOE (TAaHICHLIMAJbHOE) U IIOJHOE YCKOPEHHE MaTepHalIbHOU
TOYKH.

TexHnyeckne ycTpocTBa U TEXHOJIOTMYECKUE IIPOLECCHL: CIIUOMETP, ABHKECHHE
CHapAIOB, IIETHEIE, eCTepEHYAThIC U PEMEHHBIE TIEpEIaul, CKOPOCTHBIE TN THI.

Hemoncmpayuu.

Mopnens cucteMbl OTCYé€Ta, WUIOCTpALUs KHUHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUSL.
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Crioco0b! HicceT0BaHUS IBHKCHHA.

Nnmoctpanus npeaenbHoro nepexoia 1 i3MEPEeHUE MIrHOBEHHON CKOPOCTH.

ITpeoOpa3zoBaHMe IBUKEHUN C UCIIOJIb30BAHUEM MEXAHU3MOB.

[TaneHne Ten B BO3AYyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnionenne pABwkeHus Tena, OpPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY W
TOPU30HTAJIBHO.

Hamnpagiienne ckopocTy Npu ABUKEHHUH 110 OKPY>KHOCTH.

[TpeoOpazoBaHMe yriIoBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHuE IyTell, TPAEKTOPHUM, CKOPOCTEN ABMXKEHMSI OJTHOTO U TOTO XK€ TeJla B
Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, npaKmuKym.

N3yuyeHne HEpPaBHOMEPHOIO IBWXKEHHUS C LEIbIO ONPENEICHHUs MIHOBEHHOMU
CKOPOCTH.

N3mepeHne ycKOpeHUs NpU NPSAMOJIMHEMHOM PABHOYCKOPEHHOM JABWXKCHHMM I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPH PABHOYCKOPEHHOM JIBUKECHHUU.

W3mepenue yckopeHHs CBOOOJHOrO MajeHHsl (PEKOMEHJOBAHO HCIOJIb30BaHHE
uudpoBoit tabopaTopun).

W3ydeHune nBuKeHUs Tena, OPOLIEHHOIO ropu3oHTaibHO. [IpoBepka rumoressl o
IIPSIMOM IIPONOPLMOHAIBHON 3aBUCUMOCTH MEKIY NAJBHOCTBIO NOJIETA M HAYAIBHOU
CKOPOCTBIO TeJIA.

W3y4yeHue IBUKEHUS Tena 110 OKPYKHOCTHU C TIOCTOSIHHOM 110 MOJLYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH IIEPHOJA OOpallleHUs] KOHMYECKOI0 MasiTHUKA OT €ro
IapaMeTpoB.

Tema 2. lunamuxa.

IlepBeiii  3axkoH Hprotona. HMHepumanbHble cucteMbl orcuéra. [lpuHnumn
oTHocuTenbHOCTH [anuies. HeunepuumanbHble cucTeMbl OTcuéTa (ONpeaeseHHe,
IPUMEPHI).

Macca tena. Cuna. [IpuHUun cynepno3uuuu Cuil.

Bropoi 3akoH HbproTOHA 11711 MaTepuaabHON TOUYKH.

Tpernii 3akoH HproTOHA [UIs1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALMOHHOW M MHEPTHOMN
MAaccChl.

Cuna tsoxecTH. 3aBHCHMOCTh YCKOPEHHUSI CBOOOIHOTO MaJEHUS OT BBICOTHI HAl
HOBEPXHOCTHIO IUIAHETHI U OT reorpaguueckoil mupoTsl. JBrxkeHre HeOeCHBIX TNl U UX
cnyTHUKOB. 3akoHbl Keruiepa. IlepBas kocMHuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXKYIIErocs ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHMsI CKOJBXKEHMSI U CWJIA TPEHHUS IIOKOS.
Koadpdunuent tpenusi. Cuna conpoTUBIEHHS PU ABMKEHUH TeJa B )KUAKOCTH HIIN Tas3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKCHHUS.

Hasnenne. ['mapocratnyeckoe nasinenue. Cuna Apxumena.

13



TexHnyeckue ycTpoiicTBA M TEXHOJOTMYECKUE TPOLECCHI: IMOIIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

Habmionenne nBmWKeHUS Tel B HMHEPHHMAIBHBIX W HEWHEPUHUATBHBIX CHCTEMax
OTCYETA.

[IpuHUIKII OTHOCUTEIBLHOCTH.

Kauenue nByX HMJIMHIPOB MM IAPOB Pa3HON MACCHI C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMAJIIBHOW CUCTEMBI OTCUETA.

CpaBHEeHHE DPaBHOACHCTBYIOLIECH MPUIIOKEHHBIX K TEIYy CHUJI C MPOU3BEACHUEM
MAacchl Teja Ha €ro yCKOpEHHE B UHEPLUAIbHONW CUCTEME OTCUETA.

PaBeHCTBO cui1, BO3HUKAIOLIKX B PE3YJIbTAaTE B3aUMOACHCTBHUS TElL.

N3mepenne mMacc no B3auMOJEHUCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOABEME U MAICHHUH.

entpobexHble MEXaHU3MBI.

CpaBHeHHME CUJI TPEHUS TIOKOSI, KAYEHUS U CKOJIb)KECHHUS.

Yuenuueckuii sxcnepumenm, nadopamopnvie pabomul, npaKmuKym.

N3mepeHne paBHOACHMCTBYIOIIEH CHJI NPU JBUKEHUU OpycKa IO HAKIOHHOM
IJIOCKOCTH.

IIpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHHM JIBHXKEHHSI OpycKa 110 HAKJIOHHOMN
IUIOCKOCTH Ha 33JJaHHO€ PAcCTOSIHUE OT €r0 MacChl.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IMPYXHHE U
PE3UHOBOM 00paslie, OT Ux JedopMainu.

N3yueHne ABWKEHUSI CHUCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, MEPEKUHYTOU yepes
NETKuit OJIOK.

Uzmepenne xoddduimenta TpeHUs IO BEIMYMHE YIIOBOTO KO3 UIMEHTa
3aBucUMOCTU Fp(N).

UccnenoBanne nBuxkeHUss Opycka IO HAKJIOHHOW IUIOCKOCTH C TMEPEMEHHBIM
KO3(PPHUIIMEHTOM TPEHUS.

N3yueHne NBUKEHUS TPy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomrotHo TBEpmoe Teno. [locTymaTenbHOe W BpallaTelbHOE JBIDKEHUE
TBEPIOTO Tesla. MOMEHT CHJIbl OTHOCHUTENIBHO OcH BpauieHus. l1lnedo cuibl. CroxeHune
CWJI, IPWJIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHs TBEPAOTO TeJIa.

YcToliunBoe, HeyCTounBOE, 0e3pa3InuHOE PAaBHOBECHE.

TexHudeckne ycTpOHMCTBA M TEXHOJOTMYECKHME IPOLECCHI:  KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelIETYaThle KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBeCHS.

Yuenuueckuit 3xcnepumenm, nadopamopnuie pabomot, nPAKMUKYM.

14



HccenenoBanue ycnoBUi paBHOBECHS TBEPAOIO TEJIA, UMEIOIIETO OCh BPAILCHMUS.

KoHcTpynpoBanue KpOHIITENHOB U Pac4€T CUJI YIPYTOCTH.

N3ydeHune ycTOMYMBOCTH TBEPIOIO TENA, UMEIOLIErO IUIOMAb OMOPHI.

Tema 4. 3axkonwl coxpanenusn ¢ mexanuke.

NMmnynec maTepuasbHOM TOYKHM, CHCTEMBI MaTEpHAIBHBIX TOYeK. LleHTp Macc
CUCTEMBI MaTEPUAIIBHBIX TOUEK. Teopema 0 ABMKEHUM LIEHTpa Macc.

NMnynbe cuibl 1 BI3MEHEHHME UMITYJIbCa TeJIa.

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT wuMmynbca MarepuanbHOM TOUYKHM. lIpencraBnenue o coxpaHeHUU
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX MOJIAX.

PaGora cmmpl Ha ManoM W Ha KOHEYHOM mepeMenieHuu. [ 'padudeckoe
IpeICTaBIeHUE paOOTHI CHIIBI.

MomHOCTE CHJIBL.

Kunernueckass »sHepruss wmartepuaibHOM TOukH. Teopema 00 H3MEHEHUHU
KWHETUYECKON SHEPIMHU MaTepuaabHONW TOUKH.

[loTeHuManbHble W HENOTEHUMAJIbHbIE Ccuibl. [loTeHIuManbHas HEprus.
[lorenumanbuas sHeprus ymnpyro aeGopMHpPOBaHHOW TpYXuHBL. [loTeHIMaIbHAS
DHEPrus Tejla B OJHOPOAHOM I'paBUTallMOHHOM nosie. IloTeHunanbHas sHeprus Tena B
IPaBUTALIMOHHOM I10JIE€ OJIHOPOJHOIO 1apa (BHYTpU U BHE 1mapa). Bropas kocmuueckas
CKOPOCTb. TpeTbs KOCMUYECKAsI CKOPOCTb.

CBs3b pabOThl HEMOTEHIMAIBHBIX CHJ C M3MEHEHHEM MEXaHHYECKOH 3Hepruu
CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKOI SHEPIUH.

VYhpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm i MACAIBHOM JKMIKOCTHM Kak CJIEACTBHE 3aKOHA
COXpPAHEHHsI MEXAHUYECKON YHEPTUH.

TexHnyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: JBUKEHUE PAKET,
BOJIOMET, KONEP, NPYKUHHBIN HCTOJIET, THPOCKOI, (PUT'YpHOE KaTaHHE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE NBMKEHHE.

N3mepenne MOITHOCTH CUITBL.

M3MeHeHue sHeprum Tesa Npu COBEPIICHUH padoThI.

B3anMeble mnpeBpalieHuss KUHETUYECKOW M IOTEHUUAJIbHOM DJHEPruMl IpHU
JICHCTBUU HA TEJIO CUJIBbI TSYKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBoOOIHOM MAJECHUH.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padbomaul, RPAKMUKYM.

W3mepeHne umityibca Teia o TOpMO3HOMY Iy TH.

N3mepeHne cuiibl TATM, CKOPOCTH MOJEIM 3JIEKTPOMOOMIIS M MOUIHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA T€Jla C UMITYJIbCOM CHJIB.

HccenenoBanne cOXpaHeHUsT UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUU.
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N3mepenne KNHETMYECKOM YHEPTHUH TEJIA 10 TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHHs TOTEHIIUAIBHOW HSHEPTrUU TPYXKHUHBI ¢ PabOTOM CHIIBI
TPEHUS.

Omnpenenenrie pabOTHl CHIIBI TPEHUS TPH JBIKEHUU Tella 10 HAKIOHHOU
IJIOCKOCTH.

Pasnen 3. Mosiexkyasipaas ¢puznka u TepMOANHAMHUKA.

Tema 1. OcHogvl MONEKYNAPHO-KUHEMUYECKOU Meopul.

OcHoBHbIE MOJOXKEHUSI MOJIeKyIsApHO-KuHeTH4eckor Teopun (MKT), ux onbiTHOE
obocHoBanue. Juddysus. bpoyHoBckoe nBmkeHue. XapakTep JBUKEHUS U
B3aMMO/ICVCTBHS YaCTHUI] BEIECTBA. MOIENI CTPOECHUS ra30B, KUJIKOCTEW U TBEPIBIX TEN
U 00bSICHEHHE CBOICTB BeIlleCTBA HA OCHOBE ATHX MoJieneil. Macca u pa3mMepbl MOJIEKY
(aromoB). KonuuectBo BemiectBa. [loctosinHas ABoraapo.

TemoBoe paBHoBecue. Temmnepatrypa u cmnocodsl €€ usmepenus. Illkana
temreparyp Llenbcusi.

Mogene uaeanpHOro ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHLbI ras3a
JBIKYTCSI XaOTHYECKU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

l'azoBbie  3akoHBl. YpaBHeHwe MenaeneeBa—Knamneiipona.  AOconroTHas
temrnieparypa (mkana temnepatyp KensBuna). 3akon Jlanerona. M3ompoieccsl B
UJeallbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYeCTBOM BelecTBa. ['paduueckoe npeacrasieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MEXIy JaBICHUEM U CpelHEW KUHETHMYECKON SHeprueil mocrynareabHOTO
TEIJIOBOTO JABM)KEHMSI MOJIEKYJI MI€abHOTO ra3a (OCHOBHOE YPaBHEHHUE MOJEKYISIPHO-
KMHETUYECKON TEOPUHU UJI€aTIbHOTO ra3a).

CBsi3p  aOCOJIOTHOM TeMIlepaTypbl TEPMOIMHAMUYECKOW CHUCTEMBI CO CpeaHei
KMHETUYECKON YHEPTUEN MOCTYNATEIbHOTO TEIJIOBOTO ABUKEHHUS €€ YaCTHIL.

TexHnyeckne ycTpocTBa U TEXHOJIOTHYECKUE TPOIIECCHI: TEPMOMETP, OapoMeTp,
MOJIy4YE€HUE HAHOMAaTEpHUaJoB.

Jemoncmpayuu.

Mogenu qBHKEHUS YaCTUL BEIIECTBA.

Monenb OpOyHOBCKOTO JIBUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBHIKEHHUSI.

Huddy3us KuakocTei.

Mogens onbita lTepHa.

[IpuTskeHne MOIEKyII.

Mogenu KpUCTaINIMYECKUX PELIETOK.

Habmonenue u uccrienoBaHue M30MpOIECCOB.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie pabomot, nPAKMUKYM.

UccnenoBanue  mpomecca  yCTAaHOBJIEHWS — TEIUIOBOTO  PAaBHOBECHUS  IpU
TEIJI000MEHE MEXy Topsiued U XOJI0HOU BOJIOMN.

N3yuenne wu30TEpMUYECKOro mpolecca (PEeKOMEHJOBAaHO  HMCIOJIb30BaHUE
ndpoBoit mabopaTopun).

N3ydenne n30XopHOro mpouecca.
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N3y4yenune nzo0apHOro nporecca.

IIpoBepka ypaBHEHUsI COCTOSTHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunul.

Tepmonunamuueckas (TJ]) cucrema. 3agaHue BHENIHUX  YCIOBUW ISt
TEPMOJAMHAMUYECKOW CHUCTEMbl. BHemHue u BHyTpeHHHE mapamerpsl. Ilapamerpsr
TEPMOJAMHAMUYECKOW CHCTEMBbl KaK CpEIHHE 3HAYEHUs BEJIIMYMH, OIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hauaso  TepMOJMHAMHKHU. Camonpou3BoJibHasE  peJakcarus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens naeanbHOro ra3a B TEPMOJAMHAMUKE — CUCTEMA YPaBHEHUM: ypaBHEHUE
MenpaeneeBa—Kianeiijpona u  BbIpaX€HHWE I8 BHYTPEHHEW DSHEpPruu. YCJIOBUS
IIPUMEHUMOCTH 3TOM MOJENIM: HU3Kas KOHUEHTpALUs YaCTHIL, BBICOKHE TEMIIEPATYPBI.
BripaxkeHne U1 BHyTpEHHEN SHEPTUHA OJJHOATOMHOI'0 UACAIBHOTO Ia3a.

KBa3ucratnueckre U HECTATUUECKUE TPOLIECCHI.

OnemeHTapHas paboTa B TepMoaMHaMuKe. BplumciieHune paboTel 1o rpaduxy
npolecca Ha pV-nuarpamme.

Tennonepenaya KaK croco6 M3MEHEHHUS BHYTpPEHHEN SHEPTUH
TEPMOAMHAMUYECKOU CHUCTEMBI 0e3 COBEPIICHUSA paboTHI. Konseknus,
TEIJIONPOBOJHOCTD, U3JTyYEHHE.

KommuecTBo Temnorel. TernoéMkocTs Tena. Y nejibHast U MOJISIpHAs TEIIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenpHas TEIIOTa CropaHus ToruiMBa. Pacuér
KOJIMYECTBA TEIUIOTHI MpH Tertonepenaye. [lonstue o6 agunadbatHom mpoiiecce.

IlepBblii 3aK0H TepMOAUHAMUKU. BHyTpeHHsAA sHeprus. KonmuecTBo TemoTsl u
paboTa Kak Mepbl U3MEHEHHUSI BHYTPEHHEH SHEPTUU TEPMOJTUHAMUYECKON CUCTEMBI.

BTopoil 3ak0H TepMOAMHAMUKHU [Jisi PaBHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHHE€ TEPMOAMHAMHYECKOM CHUCTEMBI HPOXOJMUT E€IUHCTBEHHAs
aanabara. AGCONIOTHAs TeMIeparypa.

BTopoil 3axk0H TEpPMOAMHAMUKH JJII HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO
nepenarb TEeIIoTy OT 0ojiee XONOAHOTrO Teja K Oosiee Harperomy 0e3 KOMIEHCAlWuu
(Knay3uyc). HeoOpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpuniune! aerictBus teroBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenune KIIJI. ki Kapho.

DKOJIOTMYECKHE aCMEKThl HCIIOIb30BAHMS TEIUIOBBIX JBUraresiei. TermmoBoe
3arpsI3HEHUE OKPYKAIOLIEN CPEMBI.

TexHuueckne yCTpoHCTBA M TEXHOJOTMYECKHE IPOLECCHl:  XOJOAUJIBbHUK,
KOHAMIIMOHEP, AU3EIbHBIA M KapOIOpaTOpHBINA JIBUraTeNH, apoBas TypOUHA, MOJy4YeHUE
CBEPXHU3KUX TEMIIEpaTyp, YTWUIM3ALMUSA «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BaHUEM
TEIUIOBOI'O  HAcoca, YTWIM3alMs OHOOPraHMYECKOTrO TOIUIMBA JJisi  BBIPAOOTKU
«TETUIOBOW» U DJIEKTPOIHEPIUH.

Hemoncmpayuu.

N3menenue teMiiepaTypsl pU ainabaTUYECKOM PaCIIMpPEHUH.

BosaymHoe orauBo.
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CpaBHeHuE yJIelnbHBIX TEMIOEMKOCTEN BEIIECTB.

Crioco0bl M13MEHEHHS BHYTPEHHEH dHEPTUu.

HccnenoBanue aanabaTHOTO Mpolecca.

KomnprorepHble MOJIENTH TETUIOBBIX JIBUTATENEH.

Yuenuueckuii 3xcnepumenm, nadopamopnuie pabomot, nPAKMUKYM.

N3mepenne yaeapHOU TEIIOEMKOCTH.

HccenenoBanue mporecca OCTbIBaHUS BEILIECTBA.

UccnenoBanue aanabaTHOTO Mpolecca.

N3yueHne B3aMMOCBS3M SHEPrUM MEKMOJEKYISPHOTO B3aUMOJCHCTBHS U
TEMIIEPATYpPbl KUIIEHUSI )KUJKOCTEM.

Tema 3. Azpecamnwie cocmoanusn eeujecmea. Dazoevle nepexoowl.

[TapooOpa3zoBanne u KoHAeHcanus. VcrnapeHue W KumneHUE. YAelbHas TeIuioTa
napooOpa3zoBaHusl.

HacelnienHple 1 HeHachIeHHbIE Tapbl. KauecTBeHHas: 3aBUCUMOCTh IUIOTHOCTH U
JABJIEHUS] HACBILIEHHOTO Iapa OT TEMIIepaTypbl, KX HE3aBUCHUMOCTb OT 00BEMa
HACBIIIEHHOr 0 Napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT 1aBJICHUS B )KUJKOCTH.

BnaxHocTh Bo3tyxa. AGCOTIOTHAS U OTHOCUTENbHAS BIaYKHOCTD.

Teépmoe Temo. Kpucrammmueckue u amopdHbie Tena. AHHU30TPONUS CBOWCTB
kpuctauioB. IlmaBnenme u  Kpucraumzauus. YJenpHas TEIUIOTa IUIaBJICHUS.
CyOnumanmusi.

Hedopmanuu 1BEpHOro tena. Pactsxenue u cxarue. Cnsur. Moayns FOwra.
[Ipenen ynpyrux aedopmarui.

TennoBoe pacmmpeHue >KUAKOCTEH M TBEPABIX Tel, OOBEMHOE M JIMHEHHOE
pacmmpeHue. AHTapMOHM3M TEIUIOBBIX KOJI€OAaHWH 4YacTHIl BEIIeCTBA Kak MPUYMHA
TEIJIOBOTO pacIIMpEeHus Tel (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEprun B (pa30BbIX MEpexoaax.

VYpaBHeHue TemoBoro OajgaHca.

[ToBepxHocTHOEe HaTspKeHHE. Ko0d3QQPUIMEHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanunnspusle sBineHus. JlaBieHue 10J HCKPUBIEHHOM NOBEPXHOCTHIO IKUIKOCTH.
®opmyia Jlannaca.

TexHnuyeckue ycTpoiicTBa M TEXHOJOIMYECKHE IPOLIECCHI: JKUJKHE KpPUCTAJIbI,
COBPEMEHHBIE MaTepUaJIbl.

Jemoncmpayuu.

TennoBoe pacmupeHue.

CBoiicTBa HaChIIIEHHBIX MTAPOB.

Kunenue. Kunenue npu NOHM>KEHHOM J1aBJICHHUH.

N3mepeHune cuiibl IOBEPXHOCTHOTO HATSHKEHMSI.

OMNBITBI ¢ MBUIBHBIMU TIJIEHKAMH.

CmauuBaHue.

KanunnsapHuele siBneHus.

Mopenu HEHbIOTOHOBCKOM JKUJIKOCTH.

CriocoObI H3MEPEHHSI BIIAXKHOCTH.
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HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner nedopmarmii.

Hab6monenue manbix nedopmMaiiuid.

Yuenuueckuii 3xcnepumenm, nadopamopnuie pabomot, nPAKMUKYM.

N3ydeHne 3akOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEM.

N3mepenue ynenbHON TEIIOThI IIJIaBJICHUS JIbJIA.

M3yueHne cBOMCTB HACBIICHHBIX I1apPOB.

N3mepenne aOCOMOTHOM BIAXHOCTM BO3JyXa M OILIEHKAa MacChl NapoB B
MIOMELICHUU.

N3mepenune kor¢uiinenTa moBEpXHOCTHOTO HATSKEHUS.

N3mepenue monyns FOnra.

HccnenoBanne 3aBUCUMOCTH 1e(hOpMaliii pe3nHOBOTO 00pasia OT MPUII0KEHHOM
K HEMY CHJIBI.

Pasnen 4. dnekTpoanHamMuka.

Tema 1. Dnekmpuueckoe none.

Onektpuzauuss Tel U €€ TposABICHUS. OJEeKTpudyecku 3apsa. JlBa Buga
ANEKTPUYECKUX  3apsAdoB.  IIpoBOJHMKHM,  AMDJIEKTPUKA W IOJIYIPOBOJHHKHU.
DneMeHTapHbIN 3JIEKTPUYECKUH 3apsi. 3aKOH COXPAHEHHMsI SJIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsaaoB. Toueunsie 3apsapl. 3akoH KyioHa.

Dnektpuueckoe noje. Ero aeiicTBUe Ha 3JEKTPUUECKUE 3aPSIbI.

Hanpsoxéanocts anekrpudeckoro noist. [Ipo6uslit 3apsa. Jluanm HanpsxkEHHOCTH
ANEKTPUUECKOTro nosisi. OQHOPOAHOE IIEKTPUUECKOE TOJIE.

IloTeHIManbHOCTD  DJIEKTPOCTATUYECKOro Ioyiss. Pa3HOCTh NOTEHIMAIOB U
HanpsbkeHue. [lotennmanbHas sHeprus 3apsaa B aeKTpoctaTuueckoM node. [lorenunan
ANEKTPOCTATHUECKOTO T0JIs. CBsA3b HAIPSIKEHHOCTHU TOJIL U PA3HOCTU NOTEHIUAJIOB IS
AJEKTPOCTATUYECKOTO MOJIs (KaK OJTHOPOJHOIr0, TAaK U HEOJHOPOHOTO).

[IpuHUUI Cyneprno3ULINK SJIEKTPUUECKUX TOJICH.

[Tone Toueunoro 3apsnma. Ilome paBHOMepHO 3apspbkeHHOW cdepnl. Ilome
pPaBHOMEPHO 3apsHKEeHHOTO 1o o00béMy mapa. [lome paBHOMEpPHO 3apsHKEHHOM
OeckoHEeYHOW TuIocKocTH. KapTuHbl JIHUHHMA  HAOpsHKEHHOCTH JTHX MMOJEH U
SKBUIIOTEHIIUAJIBHBIX [IOBEPXHOCTEN.

IIpoBOAHMKH B DJIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PABHOBECUS 3apPsI0B.

JIMDNEeKTPUKHA B DJIEKTPOCTATUUYECKOM moJie. JludjieKTpuueckas MPOHULAEMOCTh
BEILIECTBA.

KonneHncarop. OneKkTpo€MKOCTh KOHJIEHCATOpA. OJJNEKTPOEMKOCTh IIJIOCKOIO
KOHJIEHCaTopa.

[TapamnensHOe coenuHeHue KoHAEHcATOpoB. IlocienoBarenbHOE coequHEHNE
KOHJIEHCAaTOPOB.

OHeprus 3apsyKEHHOTO KOHAEHCATOPA.

JIBMKEHHE 3apsKEHHON YaCTHULIBI B OJHOPOJHOM JIEKTPUYECKOM II0JIE.
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TexHudeckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI:  AJIEKTPOCKOIL,
EKTPOMETpP,  3JJIEKTPOCTATUYECKas  3allluTa,  3a3€MJIEHUE  3JIEKTPONpHOOpOB,
KOHJIeHCAaTOpbl, TeHepaTop Ban ne I'paada.

Hemoncmpayuu.

YCTpOUCTBO U IPUHIUI ACUCTBUSA dJIEKTPOMETPA.

DIEeKTpUYECKOE T0JIE 3aAPSIKEHHBIX IIAPUKOB.

DNEeKTpUUECKOe MOJIE ABYX 3aPSKEHHBIX IUIACTHH.

Monens anektpoctatuueckoro reaeparopa (Bau ae I'paada).

[IpoBOAHMKHU B 3JIEKTPUUECKOM TOJIE.

DnexTpocTaTudecKas 3aluTa.

YCTpOUCTBO U AEWCTBUE KOHJACHCATOPA MOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb IEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOIAJU IJIACTHH,
PaCCTOAHUS MEXAY HUMH U TUDJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3MEKTPUUYECKOro MOJs 3apsyKEHHOT0 KOHIAEHCATOPA.

3apsaaka 1 pa3psaKa KOHAEHCATOpa Yepes3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadopamopnvie pabomul, npaKmuKym.

OueHka cuil B3aUMOJICUCTBUS 3aPSyKEHHBIX TE.

Habmionenne mpeBpalieHus SHEPTUU 3apsHKEHHOTO KOHJEHCATOpa B JHEPTHUIO
U3JIy4€HHUS] CBETOANO/A.

N3yueHne npoTekanus TOKa B LENH, COAECPKAILEH KOHIEHCATOP.

Pacnipenenenue pazHOCTH MOTEHIMANIOB (HAMPSIKEHMS) MPHU MOCIEI0BATEIbHOM
COEIMHEHUU KOHJEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannwtii In1eKmpudeckuii mok.

Cuia Toka. [1oCTOSTHHBIN TOK.

YcnoBus CyIEeCcTBOBaHUS MOCTOSHHOIO AJIEKTPUYECKOro TOKa. MICTOYHMKM TOKA.
Hanpsixenue U u D/1C é.

3akon OMa ISl yJacTKa IEeTH.

DNEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTb COINPOTHUBIEHHUS OJIHOPOIAHOIO
IPOBOJHUKA OT €ro JJIWMHbl U IUIOIIAJM IIONEPEYHOTr0 CEYEHUs. Y IeJIbHOE
COIPOTHUBIICHHE BELIECCTBA.

IlocnenoBarenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COCIMHEHHE IPOBOJIHMKOB.
Pacuér pa3zBeTBiIEHHBIX dnekTpruueckux neneil. [Ipasuna Kupxroda.

Pabora snextpudeckoro Toka. 3akon Jlxoymns—Jlenma.

MOmHOCTh 3NEKTPUYECKOr0 ToKa. TemioBas MOIIHOCTb, BbIAEIsEMas Ha
pe3ucTope.

OJIC u BHYTpeHHEE CONPOTUBIICHHE HCTOYHHMKA TOKAa. 3akoH Oma JJisi MOJHOU
(3aMKHYTOI) AJIeKTpUYECKOH 1en. MOIHOCTh UCTOYHUKA ToKa. KopoTkoe 3aMbIkaHue.

KonneHcarop B 1ienu nocTosSsHHOIO TOKA.

TexHudeckne yCTpoUCTBa U TEXHOJIOTHYECKUE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTaT, CUETUUK IIEKTPUUECKON IHEPTUU.

Hemoncmpayuu.
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N3mepeHune cuiibl TOKa U HaIpsKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAaNpPsKEHUS JJI PE3UCTOPA, JIAMIIbI
HAKaJIMBaHUS U CBETOIHUOAA.

3aBUCUMOCTb  COIIPOTHBIIEHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIA/IM [TOTIEPEYHOr0 CEUEHUs U MaTepuala.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT CONPOTHBIIEHHMS IIPU IOCTOSSHHOM
HaNpPsSHKEHUH.

IIpsamoe usmepenne D/1C. KopoTkoe 3amMblKaHUE T'albBAHWYECKOI'O 3JIEMEHTA U
OLICHKA BHYTPEHHEIr0 CONPOTUBJICHMUS.

Crioco0b! coeMHEHUsT UCTOYHUKOB Toka, DJ]C Oarapeii.

HccnenoBanue pa3HOCTH IMOTEHIUAJIOB MEXKIY IIOJIOCAMU MCTOYHUKA TOKAa OT
CHWJIBI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, nadopamopnvie pabomul, RPAKMUKYM.

HccnenoBanne CMENIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHune yieapHOro ConpoTUBIEHUS! TPOBOIHUKOB.

HccnenoBaHne 3aBUCMMOCTH  CWJIBI  TOKa OT HANPSDKEHUSA ULl JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npejena u3MepeHust amnepmeTrpa (BoJIbTMETPA).

N3mepenune 3/1C 1 BHYTpEHHETO CONIPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3apucumoctyd DJIC ranbBaHUUYECKOTO 3JIEMEHTA OT BPEMEHM IPHU
KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH IMOTEHIUAIOB MEXKIY IIOJIOCAMU HCTOYHUKA TOKAa OT
CHWJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH II0JIE3HON MOIIHOCTH MCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunplx cpeoax.

OnekTpuueckass ~ NPOBOAMMOCTb  PA3JMYHBIX  BEILECTB. OJeKTpOHHas
IPOBOAMMOCTb TBEPABIX METAJJIOB. 3aBUCUMOCTb CONPOTHUBIIEHHMS METaNIOB OT
temueparypsl. CBEpXIpOBOAMMOCTb.

DnexTpuuecKuil Tok B BakyyMme. CBOWMCTBA 311€KTPOHHBIX MTYYKOB.

[Tonynpooauuku. CoOCTBEHHAs U IPUMECHAs! IPOBOJAUMOCTD MOJYIIPOBOJHUKOB.
CgoiicTBa p—n-niepexoaa. [lomymnpoBoaHUKOBEIE TPHOOPEI.

DONEeKTPUYECKUI TOK B 3JEKTPOJUTAX. OJIEKTPOJIUTUYECKAS JTUCCOLIMALIMSL.
Onexrtpoiaus. 3akoHsl Papajes I dIEKTPOIU3a.

OnexTpuueckuil ToKk B razax. CaMOCTOSTENbHBI U HECAMOCTOSITENIbHBIN pa3psi.
Pa3nuyHble TUIIBI CAaMOCTOATENBHOTO pa3pana. Monnus. [lnasma.

TexHnyeckne yCcTpoNCTBA U NPAKTUYECKOE NIPUMEHEHUE: Ia30pa3psiIHbIC JIAMIIbI,
AJIEKTPOHHO-Ty4YeBasi TPyOKa, TIOJYNPOBOJHUKOBBIE NPUOOPHI: AHOMA, TPAH3UCTOD,
¢doronnon, CBETOAUO[, TalbBaHMKa, padUHUPOBAHME MEIH, BBIIIABKA aAJIOMHHUS,
3JIEKTPOHHAs1 MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTD 31EKTPOIUTOB.
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3axoHbl tekTposnnsa dapazes.

HckpoBoii pa3psan v IpOBOAUMOCTb BO3yXa.

CpaBHeHHE IPOBOAMMOCTH METAJIOB U MOJYIPOBOJIHUKOB.

OAHOCTOPOHHSS TPOBOJUMOCTD TMO/IA.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padbomul, RPAKMUKYM.

Habmronenue snekrpomnusa.

N3mepenue 3apsna 04HOBAJIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHHS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BONBT-aMIIEPHOM XapaKTEPUCTUKU TUOAA.

DuU3NYEeCKUH NMPAKTUKYM.

Crioco6bl M3MepeHus: (PU3MYECKUX BEIMYMH C HCIOJIb30BAaHMEM aHAJIOTOBBIX U
IU(QPOBBIX HM3MEPUTENIBHBIX MPUOOPOB U  KOMIIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTENBHBIC TOTPEIIHOCTH HM3MEPEeHUN (U3HUECKUX BEIUYHUH.
OneHka rpaHul MOTrpeIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH, MCCIICIOBAHUN 3aBHCHUMOCTEN (PU3NUECKUX
BEIMYUH, NPOBEpPKa MPEAJIOKEHHBIX TIMIOTe3 (BBIOOp K3 pPadOT, ONUCAHHBIX B
TEMaTUYECKUX pas3jenax «YUYeHUUYECKUH OSKCIEepUMEHT, JabopaTtopHble paboThI,
HIPAKTUKYM).

Me:xnpeaMeTHbIe CBSI3H.

Wzydenne kypca pusuku yriayonénHoro ypoBHs B 10 Kiacce oCyIIECTBISIETCS C
Y4€TOM COJZIEpKATENIbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMd MaTE€MaTUKH, OMOJIOTHH,
XUMHHU, Teorpaguu U TEXHOJIOTUH.

MesicnpeOmemnvle nonamus, C6A3aHHbIE C U3YUEHUEM MEMO006 HAYUHO20
no3nanuA: sIBIE€HUE, Hay4yHbIH (akT, runoresa, pusnueckas BeIUYMHA, 3aKOH, TEOPHS,
HaOJI0ZieHHe, OSKCIEPUMEHT, MOJEIUPOBAHHUE, MOJENb, H3MEPEHUE, IOIPEIIHOCTH
U3MEPEHUH, H3MEepUTENbHbIE TPHOOPHI, U POBast 1a00paTOPHSL.

Mamemamuxka: peuieHue cucteMsl ypaBHeHMH. JIuHeiHass (yHKuus, napadoua,
runepOoiia, ux rpaduky u cBoicTBa. TpuroHoMerpuyeckue QyHKLIHUU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO. BekTopbl M HX
IIPOEKIIMH HAa OCU KOOPAMHAT, CII0KEHUE BEKTOPOB.

Buonocua: mexanmdeckoe IBIDKEHHWE B KUBOW mpupone, Auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOIIEW Cpensl,
yTUIM3auuss  OMOOPraHUMYECKOro  TOIJIMBA  JUIsl  BBIPA0OTKH  «TEIUIOBOI» U
JJIEKTPO’HEPTUH, TOBEPXHOCTHOE HATSHKEHHE M KallWUIAPHBIE SIBICHHUS B IPHUPOJAE,
IEKTPUYECKHUE SBICHUS B )KUBOU NPUPOJE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJIIPHAsl Macca, I0JIydeHHe HAHOMATEepHaloB, TEIUIOBbIE CBOMCTBA TBEPBIX
TN, KUAKOCTEH M Ta30B, JKUJIKHE KPUCTAJUIbI, IEKTPUYECKHE CBOMCTBA METAJUIOB,
JEKTPOIMTHYECKAS IUCCOLMALMS, TaJIbBAHUKA, FIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpagpus: Bna>xxHOCTH BO3AYyXa, BETPHI, 0apOMETpP, TEPMOMET.

Texnonozusa: npeoOpa3zoBaHUe IBUKEHUH C UCIIOJb30BAHUEM MEXAHU3MOB, YUET
CyXOro M JKMJIKOIO TpPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLUUHU (KPOHIITEHH,
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peméryaTble KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHUsS] MEXaHUKHU B TEXHUKE
(rupockor, BOIOMET M IpyTue), ABUTATENb BHYTPEHHETO CrOpaHus, MapoBasl TypOWHa,
ObITOBOM  XOJOAMJIBHUK, KOHAMIMOHEpP, TEXHOJOTMU T[OJIYYEHHUS COBPEMEHHBIX
MaTepHUaoB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTMH, 3JEKTPOCTATUUECKas
3alllMTa, 3a3€MJIEHHE AJIEKTPONpHOOpPOB, ra3opaspsaHble JIaMIIbl, IOJYIPOBOJAHUKOBBIE
npuOOpHI, ralbBaHUKA.

11 KUIIACC

Pasnen 4. dnekTpoanHamMuka.

Tema 4. Maznummnoe noie.

B3aumoznelicTBHe NMOCTOSIHHBIX MarHUTOB U IPOBOJHUKOB C TOKOM. MarHuTHoe
nosie. Bekrop MarHuTHONM MHAYKUMHM. [IpuHOWN Cyneprno3unyy MarHUTHBIX IOJIEH.
JIvHMM MarHUTHOW UHIYKLIUU.

MaruuTHoe 1oJieé MPOBOAHHMKA C TOKOM (IPSAMOro NIpPOBOJHUKA, KAaTyIIKU H
KpyroBoro Butka). OnsIT Opcreaa.

Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb.

Cuna JlopeHua, e€ HanpaBlIeHHE U MOAYJb. /[BH)KEeHME 3apsHKEHHON 4acTUIbl B
OJTHOPOJTHOM MarHuTHOM moJie. Pabota cusl Jlopenna.

MaruutHoe nose B Beniectse. eppoMarHeTuky, napa- U JMaMarHeTHKU.

Texnuueckne yCTpOMCTBA M TEXHOJIOITMYECKHME IPOLECCHI: INPHUMEHEHUE
IIOCTOSIHHBIX MAarHuTOB, JJIEKTPOMArHUTOB, TECTEP-MYJBTUMETDP, 3JIEKTPOJIBUIaTEeIlb
Sxo0u, yCKOpUTENH 3JIEMEHTapHBIX YaCTHLI.

Hemoncmpayuu.

KapTuHa nuHMI MHAYKIMHM MarHUTHOTO IOJIS MOJIOCOBOTIO U MOAKOBOOOPAa3HOIO
IIOCTOSIHHBIX MarHUTOB.

Kapruna nuHuii MarHMTHOM MHAYKLUU MOJA JUIMHHOTO NPSMOTrO NPOBOAHUKA U
3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJAHMKA, KATYIIKH C TOKOM.

B3aumonelnicTBue IByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

Habmionenne aBmkKeHUs My4yKka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMO AEUCTBHS 3JIEKTPOM3MEPHUTENIBHOIO MPUOOpa MarHUTORJIEKTPUUYECKOM
CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padbomaul, RPAKMUKYM.

HccnenoBanne MarHUTHOTO ITOJISL TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (eppOMarHETHKOB.

HccenenoBanne neicTBUS NOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl Amnepa.

N3ydyeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHre MarHUTHOM MHIYKIIMU HA OCHOBE M3MEPEHUs CUIIbl AMIiepa.

Tema 5. DnekmpomacHumuasa uHOYKYuUs.
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SIBrieHne 2MeKTpOMarHUTHOM MHAYKIUU. [I0TOK BekTOpa MarHUTHOM HMHIYKLIMH.
OJAC wuHaykuuu. 3akoH d3JeKTpoMarHuTHOM uHAykuuun @Papanesd. Buxpesoe
anekTpuueckoe nose. Toku Dyko.

O/J1C uHAYKIIUY B IPOBOAHUKE, JIBIXKYIIEMCS B OJTHOPOJJHOM MarHUTHOM TIOJIE.

IIpaBuiio Jlenna.

NunyktuBHOCTH. KaTylllka MHAYKTUBHOCTH B IIENU IOCTOSIHHOIO TOKa. fIBieHue
camouHayKuuu. IJIC caMOMHIYKIINH.

DHeprusi MarHUTHOT'O OIS KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHu4yeckrne ycTpoWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: MHAYKIHOHHAS MEYb,
COJICHOW/I, 3aIllUTa OT JIEKTPU3ALUH TEJI IPU ABUKEHUU B MAaTHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmionenne ssBneHus 371€KTPOMarHUTHON HHIYKITUH.

UccnenoBanune 3aBucumoctd JJC HMHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuiio Jlenua.

[TameHue MarHuTa B AJIIOMUHUEBOM (MEIHOMN) TpyOe.

SIBieHME CaMOMHAYKLIHH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI
TOKA B LETIH.

Yuenuueckuii 3xcnepumenm, nadopamopnuie pabomot, nPAKMUKYM.

HccnenoBanue sABIEHUS 2IEKTPOMAarHUTHOW MHIYKIUH.

Ornpenenenyie THAYKIMKA BUXPEBOI'O MATHUTHOTO TOJISI.

HccnenoBanue sBIEHUS] CAMOUMHAYKIIUU.

COopka Mozenu 3IeKTPOMAarHUTHOTO TeHEPaTopa.

Paszpnen S. KoneOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHMS.

lMapmonnueckue konebanus. KunHemarnueckoe M JUHAMUYECKOE OIHMCAHHUE.
DHepreTuyeckoe OMucaHue (3aKOH COXPaHEHHsI MEXaHW4YecKOW »sHepruu). BriBon
TUHAMUYECKOTO OIMMCAHUS TapPMOHUYECKHX KOJIeOaHWH W3 WX DJHEPreTHYECKOTO U
KMHEMATUYECKOTO OTIMCAHUSL.

Amiumutyna u o ¢asza koneOanuid. CBsi3b aMIUIMTYJbl KOJEOAHMM MCXOIHOM
BEJIMYUHBI C AMILUIUTYJJaMH KoJieOaHU €€ CKOPOCTU U YCKOPEHHUSL.

Ilepyon wu wactora konebanuit. Ilepwonm wmanbix CBOOOAHBIX KoJieOaHUMN
MaTeMaTH4ecKoro MasiTHUKA. [leproa cBOOOAHBIX KOJIEOaHMI MPY>KUHHOTO MasiTHUKA.

[TonsTe o 3aryxarommx KojeOaHwsiX. BwIHYyXIeHHBIE KoiieOaHus. Pe3oHaHC.
Pe3onancHas kpuBas. BrausgHue 3aTyxaHuss Ha BUJ  PE30HAHCHOM  KPUBOM.
ABTOKOIE0AHUS.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTHYECKHE MPOLIECCHI: METPOHOM, Yachl,
KayeJu, My3bIKaJbHble HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.
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3anuck Koae0aTeIbHOTO JBUKEHUS.

HaGnronenne HE3aBHCHMOCTH TE€pUOJIa MalIbIX KojieOaHWW Tpy3a Ha HHUTH OT
aMILIUTY/IBI.

HccnenoBanue 3aTyxawllMX KojeOaHWM M 3aBUCHUMOCTH IE€pUOJia CBOOOIHBIX
KoJie0aHui OT CONIPOTUBIICHUS.

HccnenoBanne kojebaHuii rpy3a Ha MAacCUBHOM TMpPYXHHE C  IIEJIbIO
dbopMupOBaHUS TIPECTABICHUN 00 HI€aTbHOW MOICIIH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJeOaHUIX IPy3a Ha IPYKUHE.

HccnenoBanue BbIHYKJIESHHBIX KOJI€OaHUH.

HabGmronenne pezoHanca.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

N3mepenue mnepuosa CBOOOJHBIX KOJEOAHUI HUTSAHOTO U MOPYNKHUHHOTO
MasITHUKOB.

N3ydeHne 3akOHOB IBMKEHUS TeJa B XO/i€ KoJieOaHH Ha yIPYroM Mo/IBECe.

N3yueHne NBMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoGpazoBanue 3HEPTUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOUIMX KOJICOAHU.

HccnenoBanne BEIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomaznumnvle Ko1edanus.

Konebarenpubiii  koHTYp. CBOOOAHBIE DJIEKTPOMArHWTHBIE KOJeOaHUS B
ujeanbHOM KojebatenbHOM KOHType. Popmyna Tomcona. CBsizb aMIUIMTYIBI 3apsjia
KOHJICHCATOpa ¢ aMITUTYI0M CUJIBI TOKA B KOJI€OATETbHOM KOHTYDE.

3aKOH COXpaHEHHUs PHEPTUU B UJI€aIbHOM KOJie0aTeIbHOM KOHTYpE.

3aryxarouiye IeKTPOMarHuTHbIE KojieOaHus. BoIHYKIeHHBIE 3JIEKTPOMAarHUTHbIE
KoJieOaHusl.

[lepeMeHHbIN TOK. MOIIIHOCTH IEPEMEHHOTO TOKA. AMIUTUTYAHOE U ACHCTBYIOIIEe
3HAUEHUE CHJIbI TOKA M HAIMPSHKEHUS MPU Pa3IMYHON (HopMe 3aBUCUMOCTH NEPEMEHHOTO
TOKa OT BPEMEHHU.

CuHycouJanbHbId TNEpEMEHHBbI TOK. Pe3ucrop, KoOHIEHcaTop M KaTyllKa
UHIYKTUBHOCTH B LENHU CHUHYCOWJAJIBHOTO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsxeHUu.

Wneanbubiii  Tpanchopmarop. I[lpousBoacTBo, mnepenaya U noTpebiaeHUe
AIEKTPUYECKON IHEPTUH.

DKOJIOTMYECKWE PHUCKH TpU MPOU3BOJCTBE 3nekTposHepruu. Kynbrypa
UCIIOJIb30BAHMS DJIEKTPOIHEPIUU B IOBCEIHEBHOM KU3HHU.

TexHuueckre ycTpoucTBa U TEXHOJIOTMUECKUE MPOLECCHI: JIEKTPUUYECKUN 3BOHOK,
reHepaTop MEePEMEHHOI0 TOKAa, TUHUHU 3JIEKTPOIepeaay.

Jemoncmpayuu.

CBOOOTHBIE ATIEKTPOMATHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJICOAHWH OT WHAYKTHBHOCTH M EMKOCTH
KOHTYpA.

OcuumiorpaMMsbl JIEKTPOMArHUTHBIX KOJIEOaHUH.
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['enepaTop HE3aTyXarOIIMX 3JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mogenp 31EKTpPOMarHuTHOrO T€HEPATOPA.

BoinykieHHBIE CUHYCOMIaTIbHbIE KOJIEOaHUs.

Pe3ucrop, kaTynika MHIYKTUBHOCTH U KOHJEHCATOP B LIENH EPEMEHHOTO TOKA.

Pe3onanc 1npu  mociaenoBaTEIbHOM — COEIMHEHHMH  PE3UCTOpa,  KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOpA.

YcTpoiicTBO ¥ MPUHILIMI AEUCTBUS TpaHCopMmaTopa.

Mopenb TMHAN 3JEKTpoIepeaadH.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomul, npaKmuKym.

N3yuenne Tpancopmaropa.

HccnenoBaHne TMepeMEHHONO TOKa 4Yepe3 IOCIEAOBATENbHO COEIMHEHHBIE
KOH/ICHCATOP, KaTYILIKy U PE3UCTOP.

Habmionenne 3eKTpoOMarHuTHOTO pE30HAHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmMpoOMaAZHUMHbLE G0JIHDL.

MexaHnyeckre BOJIHBL, YCJIOBUSL HX pacnpoctpaHeHus. llomepeunsle u
IIPOJI0JIbHBIE BOJIHBL. [lepnon, cKOpOCTh pacrnpoCTpaHEHUs U JUIMHA BOJIHBL. CBOMCTBa
MEXaHUYECKHUX BOJH: OTPAKEHHE, MPEJIOMIICHHE, MHTEPHEPEHIUS U TUDPAKIIHS.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

[ITymoBo€E 3arpsi3HEHUE OKPYHKAOIIEN CPEIBI.

DONEeKTpPOMAarHUTHBIE BOJIHBI. YCIOBUS M3JIy4Y€HUS DIIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanusi BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBolicTBa 3JE€KTPOMATHUTHBIX BOJH: OTPAXXEHUE, NPEJOMIICHUE, IMOJIpU3ALINS,
uHTepdepeHus u Tudpaxims.

[Ilkana »NEKTPOMArHUTHBIX BOJH. [IprMeHEHHE »3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUHMIIBI paANOCBSA3H U TelleBUACHUS. Paguonokanusi.

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEbI.

TexHnuyeckue ycTpoiicTBa W NPAKTHUECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, pajap, paauonpUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE MONEPEYHBIX U MPOAO0IbHBIX BOJIH.

KoneGmomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JTMHBI BOJIHBI OT YaCTOTHI KOJICOaHMIA.

Habmronenue oTpakeHus: U MpeIoMIICHUSI MEXaHUYECKMX BOJIH.

HaGmronenne natepdepeHnnn u Judpakiiuu MEXaHHIECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro IpUMEHEHHE.

Habnionenne cBs3M TPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIUTYIOM U YaCTOTOM
KosieOaHui.
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HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHUE,
noJIsIpu3anus, U paxius, HHTepdepeHITus.

Ob6HapyxeHune nHPPaKpacHOTO U YIbTPa(PHOIETOBOIO U3TYUECHUH.

Yuenuueckuii 3xcnepumenm, nadopamopnuie pabomot, nPAKMUKYM.

N3ydenue mapameTpoB 3BYKOBOU BOJIHBI.

N3yueHue pacrpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHENHOE paclnpoCTpaHEHUE CBeTa B OAHOpoAHOUN cpexe. Jlyu cBera.
To4euHbI ICTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOoHBI OTpakeHHsi cBerTa. llocTpoenue wuzoOpaxkeHuil B
wiockoM 3epkaiie. Chepuueckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOJIOTHBIM IMOKa3aTelb
npesnomiieHus. OTHOCUTEIBHBIN MOKa3aTenb npenomieHus. [locTosHCTBO YacTOTHI CBETa
U COOTHOLLIEHHUE JUIMH BOJIH MPU MEPEXOJAE MOHOXPOMATUYECKOIO CBETA UEPE3 IPaHULLY
paszena IByX ONTHYECKUX CPEI.

Xon nydeit B mpusme. J{ucnepcus cBeta. CiaoxkHbIN cocTaB Oenoro ceera. L[BerT.

[TonHoe BHyTpeHHee oTpaxeHue. I[IpenenbHbIi yrojsl NOJHOIO BHYTPEHHETO
OTPAXKEHUS.

Cobupatromiue u pacceuBaroniye JuH3bl. ToHkas nruH3a. OKYCHOE pacCTOSHUE U
ONTHYECKass CHWJIa TOHKON JHH3BI. 3aBHCHUMOCTh (DPOKYCHOTO pPACCTOSHHUS TOHKOU
chepudecKoii TMH3BI OT €€ TeOMETPUN U OTHOCUTEIIHHOTO MTOKA3aTeNs IPEIIOMIICHHUS.

dopmyiia TOHKOM JIMH3BI. YBEJIMUYECHHUE, JaBAEMOE JIUH30M.

Xona Jiyya, NPOWEAIIETO JWH3Y MOJA IPOU3BOJBHBIM YIJIOM K €€ TJIABHOM
ontuyeckoit ocu. [loctpoenne n3o0pakeHit TOYKK U OTpe3Ka MPSMON B COOMPAIOIIUX U
paccenBaroluX JIMH3aX U UX CUCTEMAaX.

OnTuueckne mpubopsl. Paspemaromas crnocoOHOCTh. [7Ma3 kak omTuyeckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBast onrruka. MuTepdepentus cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBHS
HAOJIIO/IEHNsT MAaKCHMyMOB M MHHMMYMOB B HHTEP(PEPEHLMOHHON KapTHHE OT ABYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMephl Kiaccnuecknx HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus ceeta. udpakiuonnas peniérka. YCIoBHE HAOIONCHUS TJIABHBIX
MaKCHUMYMOB TpU MaJI€HUU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKINOHHYIO PEHIETKY.

ITonspuzanus ceera.

TexHuuecknue ycTpoHCTBAa U TEXHOJOTMYECKHE IPOLIECCHI: OYKH, JIyIla, IEPUCKOIL,
doToanmnapar, MUKpOCKOII, MPOEKIMOHHBIN arrapar, IPOCBETIICHUE ONTHKHU, BOJIOKOHHAS
ONTHKA, TU()PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanue npeoMIIeHUs CBETA.

HabnroneHue noyiHoro BHyTpEHHETo OTpakeHus. Mojiesb CBETOBO/IA.

27



UccnenoBanue xoAa CBETOBBIX MYYKOB Y€peE3 MIIOCKOIMAPAUICNbHYIO TJIACTUHY U
pU3MY.

HccnenoBanue cBOMCTB N300paykKeHUI B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOTIA.

HaGmronenne nateppepeHinm cBera.

Habaronenre 1BeTOB TOHKUX TUIEHOK.

HabGmronenne mudpaknuu cBera.

N3yuenne nudpakiimoHHON pEmIETKH.

Hab6monenne nudpakiinoHHOTO CIIEKTpA.

HabGnronenne nucnepcun cBera.

Habmronenue nonspuzanuu cBera.

[IpuMeHeHue NOAAPOUIOB I U3YUCHHS] MEXaHUYECKUX HAIPSIKEHUI.

Yuenuueckuii 3xcnepumenm, nadopamopnuie pabomot, nPAKMUKYM.

N3mepenue nokas3aTesns npesioMIIEHUs CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (POKYCHOTO pacCTOSTHUSI OT BemIecTBa (Ha mpuMepe
KUJTKHUX JTUH3).

N3mepenune HokycHOTo pacCTOSIHUS pacCEUBAIOIIMX JIMH3.

[Tory4uenne n300pakeHUs B CHCTEME U3 IJIOCKOTO 3€PKayia U JTHMH3HI.

[Tonyuenue n3o00pakeHUs B CUCTEME U3 IBYX JIMH3.

KonctpyupoBanue Te1ecKOMMYECKUX CUCTEM.

Hab6mronenne mudpakiuu, nHTEpPEpEeHIINN U TOJISIPU3AIUN CBETA.

N3yueHue nonspusannu cBeTa, OTPaKEHHOIO OT NOBEPXHOCTH IUAJIEKTPUKA.

N3yuenne untepPpepeHIiuu Ja3epHOro U3Ny4eHus: Ha JBYX IIEIsX.

Ha6monenue nucnepcuu.

Habmronenue u uccrnenoBanue AUQPPaKIUOHHOTO CIIEKTpPa.

N3mepenue 1iMHbI CBETOBOUM BOJIHBI.

[Tonydyenue crekTpa H3JIY4EHHUsS CBETOAUOJA MPU TOMOIIM JU(PPAKIIMOHHOM
PELIETKH.

Paznen 6. OcHOBBI ClIeMATBLHONH TEOPHUHM OTHOCUTEIbHOCTH.

['paHnnbpl MPUMEHUMOCTH KJIacCMYeCcKOM MexaHuku. [locTynarsl crnenuanibHOU
TEOPHUH OTHOCUTEIBLHOCTH.

IIpoctpancTBeHHO-BpeMeHHON uHTepBai. IIpeobpasoBanus JlopeHua. Yciosue
NPUYMHHOCTH. (OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTHU. 3aMEMJICHHME BpPEMEHH U
COKpalleHue JJINHBI.

DHeprusi ¥ UMILYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBsi3b MacChl C SHEPrUENd M UMITYJIbCOM PEISTUBUCTCKONM YACTHUIIBL. DHEPIrus
MOKOSI.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE TIPOLECCHI: CIyTHUKOBBIE
NPUEMHHUKY, YCKOPUTEIU 3apsHKEHHBIX YaCTHII.

Y4eHHUeCKH SKCTIEPUMEHT, JIA0OpAaTOPHBIE pa0OThI, TPAKTHKYM.

OmnpeneneHre UMITYIbCa M SHEPTUU PEISATUBUCTCKUX yacTHll (1o ¢ororpadusm
TPEKOB 3apsKEHHBIX YACTUIl B MATHUTHOM I10JIE).
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Paznen 7. KBanToBas pusuka.

Tema 1. KopnycKynapHno-60aH0801 0yanu3m.

PaBHOBecHOE TerioBoe U3nydeHHue (M31yuyeHue adCoIIOTHO YEPHOTo Tela). 3aKOH
cMmenienns Buna. I'nmmoresa [Iinmanka o kBadTax.

@DOTOHBI. DHEPrusi U UMITYJIbC (OTOHA.

dororpdexr. Ombitel A. I'. CromeroBa. 3akoHbl (oTodddexTa. YpaBHEHHUE
OnnmreiiHa 11 porosddexra. «Kpacnas rpanuma» Gorosddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JAaBJICHHE CBETa Ha aOCONIOTHO MOTJIOMIAIOIIYIO U
a0CoIOTHO OTpakarollyto nosepxHocTb). OnbiThl I1. H. Jlebenena.

Bonnoseie cBoicTBa yactuu. Bomnsl ne bpoiurd. [Inuna BosHBL Ae bpounsa u
pa3Mepsl 00JIaCTH JIOKAaNU3alluKd JBUXKYIIEHcs dYacTtulibl. KoprmyckynspHO-BOTHOBOM
nyanusM. JJudpaxuus 3JIeKTPOHOB HAa KpUCTAJUIAX.

Crnemuduka wusmepeHnii B Mukpomupe. COOTHOLICHHS HEOIpeneIeéHHOCTeN
['eit3enbepra.

TexHnyeckue yCTpPOHCTBA UM  TEXHOJOTMYECKHUE IPOLECCHI:  CHEKTPOMETD,
dboTornement, GOTONATUNK, TYHHEIbHBIM MUKPOCKOII, COJTHEUHas 0aTapesi, CBETOAHO/I.

Jemoncmpayuu.

doTodrddeKT Ha yCTaHOBKE ¢ MIMHKOBOMW TUIACTHHOM.

UccnenoBanue 3akoHOB BHEIIHETO (GoTodPdeKTa.

HccnenoBanne  3aBUCUMOCTHM  CONPOTUBIIEHUS  IOJYNPOBOJHHUKOB  OT
OCBEILIEHHOCTHU.

CBeToanoI.

ConneuHnas Oarapes.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, npaKmuKym.

Uccnenosanue dpotopesucropa.

N3mepenune nocrosinuo# [itanka Ha ocHOBeE rccnenoBanus Gorodddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pPe3 CBETOAMO]] OT HAIIPSKEHHUS.

Tema 2. Qu3uka amoma.

OneITbl 1O HCCIEAOBAHMIO CTpOEHMs aTtoma. IlnaHetapHas Mopenb aroma
Pesepdopna.

[Toctynater bopa. U3nydenne u mornomeHnue (OTOHOB IMPH MEPEXOAE aToMa C
OJIHOTO YPOBHS SHEPIHU HA IPYTOM.

Bunel ciektpoB. CriekTp ypoBHEH SHEpTrUu aToMa BOJOPO/Ia.

CroHTaHHOE U BBIHYXJEHHOE M31yueHue cpeta. Jlazep.

TexHuyeckue ycTpoiiCTBa U TEXHOJIOTMYECKHE MPOLECCHI: CIIEKTPaIbHBIN aHaIN3
(criekTpocKom), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogaenb onbita Pesepdopra.

HaGmroienne muHeNYaThIX CIIeKTPOB.

YCTpPOUCTBO U IEUCTBUE CYETUMKA HOHU3UPYIOIUX YACTHULL.

OnpeneneHue IJIMHBI BOJTHBI JTA3€PHOTO U3TYUYECHHUS.

Yuenuueckuii 5xcnepumenm, nabopamopnsvie pabomel, nPAKMUKYM.
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HaGmronenne TMHENYaToro CekTpa.

HccnenoBanne cnekrpa pa3peKEHHOIO aTOMAapHOIO BOJOPOJAa M HM3MEpEHHE
nocTostHHOM Punbepra.

Tema 3. Qu3zuka amomnozo a0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnonnas mozens siapa I'eitsenoepra—MBanenko. 3apsn sapa. MaccoBoe unciio
aapa. M30Tomsl.

PagnoaktuBHOCTE. Anb(a-pacnaz. DIEKTPOHHBIM W MO3UTPOHHBIA OeTa-pacmaj.
["amma-uznydenue.

3aKOH paJuOaKTUBHOIO pacrnaja. PaguoaktuBHble n30TONBI B pupoze. CBoiicTBa
VOHU3UPYIOIIEr0 W3JIy4eHMs. BiusHue pagvMoOakTUBHOCTH Ha JKHMBBIE OpPraHU3MBI.
EctectBennslii pon nznyuyenus. [lozumerpus.

OHeprus CBsI3U HYKJIOHOB B siape. fAnepHble cuibl. JlepekT maccsl sapa.

Snepuble peakuuu. Jlenenne u cuHTe3 snuep. SAnepHeie peaktopsl. [IpoGnemsl
YIPABISEMOIO0 TEPMOSIAEPHOTO CHUHTE3a. DKOJIOTMYECKHE ACHEKTHl PA3BUTHUS SACPHOU
JSHEPIEeTHUKHU.

Metoabl perucTpanyu U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHLI.

@yHIaMEeHTalbHbIE  B3aUMOACHCTBUs.  baprnoHb, ME30HBI M  JIEOTOHBI.
[IpencraBnenue o CranaaptHoit Mmoaenu. KBapk-ritooHHas MOJEIb aJpOHOB.

Ousuka 3a npenenamu CraHgapTHoW wmozaenu. TémHas matepuss U TEMHas
JHEPIusl.

EnunncTBO (hri3nyeckoil KapTHHBI MUpA.

TexHuueckne yCTpOMCTBA M TEXHOJOTMUECKHE IMPOLECCHl: NO3UMETp, Kamepa
Bunbcona, saepHbIii peakTop, TEPMOSICPHBIA peakTop, aToMHas Oom0a, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadopamopnvie pabomul, npaKmuKym.

HccrnenoBanne TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO (hOHA C MUCTIOIB30BAHUEM JO3UMETPA.

N3ydenue nornomienus 0eTa-4acTull aTFOMUHUEM.

Paznen 8. DiieMeHTHI ACTPOHOMHUU M ACTPOPU3UKH.

Otanbl pa3BUTUS acTpoHOMHHM. l[IpHukiIagHOE M MHUPOBO33PEHUYECKOE 3HAUYEHUE
actpoHOMHH. [IpMEHMMOCTh 3aKOHOB (PU3UKH JUIsl OOBACHEHUS IPUPOIbI KOCMHUYECKHX
00BEKTOB.

Meroasl  acTpOHOMHMYECKHUX  HccienoBaHuil. (COBpPEMEHHBIE  ONTHYECKHE
TEJIECKOTIBI, PAaJHOTEIECKONBI, BHEATMOC(EPHAs aCTPOHOMHUSI.

Bun 3Bénmnoro Heba. Co3Be3ausi, spKUe 3BE3bI, IJIAHETHI, HUX BUIUMOE
JBUKEHHUE.

ConHeuHas cucrema.

Connue. ConHeuyHast akTUBHOCTh. McTounnk sHeprun CosiHIa U 3BE3 .

3BE31bl, UX OCHOBHBIE XapaKTEpPUCTHKHU. JlMarpamma «CHEKTpaJIbHBIM Kilacc —
CBETUMOCTb». 3BE3[bl IJIABHOW IIOCJIEN0OBAaTENbHOCTU. 3aBHCHUMOCTh «Macca —
CBETUMOCTb» IS 3BE3] TJIAaBHOW IIOCJEN0BATENBHOCTU. BHYTpeHHee CTpoeHHe 3BE3N.
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CoBpeMeHHbIE NIPEICTABIEHUS O MIPOUCXOKIECHUU U 3BOOIMK CoJHIA U 3BE3N. DTalbl
JKA3HHU 3BE3.

Mineunbii Ilyte — Hama [amaktuka. Ilonoxxkenue u nuxenue CosiHIIA B
lNamaktuke. Tunel ramaktuk. PaguoranakTuku u KBaszapbl. UEpHbIE ABIPEI B sAIpax
TaJIAKTHUK.

Bcenennas. Pacmmpenne Bcenennoil. 3axkon Xa0O6ma. Paz0eranue ranakTHK.
Teopus bonbiioro B3peiBa. PenukroBoe nsiryueHue.

MacmtabHas cTpykTypa Beenennoit. MeTaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmionenuss 3BE3qHOTO HebGa HEBOOPYXKEHHBIM TJIA30M C  HCIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPWJIOKEHUM M7 ONpENENIeHUs IOJ0KEHUsI HeOECHbIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be311si CeBEpHOro MOIYyIApHs U SIPKUE 3BE3/IbI.

Ha6monenus B reneckon JIyHbl, IiIaHeT, TyMaHHOCTEN U 3BE3IHBIX CKOILICHUH.

DuU3NYeCKUH NMPAKTUKYM.

CriocoObl n3MepeHus (PU3MYECKUX BETUYMH C HCIOJIb30BAHUEM aHAJIOTOBBIX U
HU(GPOBBIX HM3MEPUTENBHBIX MPUOOPOB U  KOMIIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHTENBHBIC TOTPEIIHOCTH HM3MEPEHUN (U3MUECKUX BEIUYHUH.
OueHka rpaHull MOrPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUH, UCCICIOBAHUN 3aBHCHUMOCTEN (PU3NUECKUX
BEIMYUH, NPOBEpPKa TMPEAIOKEHHBIX THIOTE3 (BBIOOP W3 padOT, ONMUCAHHBIX B
TEMaTUYECKUX pasfeiax «YUeHHYECKUH OKCIEPUMEHT, JabopaTopHble pabOTHI,
HIPAKTUKYM).

O0o0maromee MNOBTOPeHHUeE.

O6o0menne W cucTeMaTu3alus CcoJIep)KaHus pas3lesioB Kypca «MexaHUKay,
«MonexyngpHas (u3uMKa U TepMOAMHAMHKay, «IDIeKTpoauHaMuka», «Kosebanus u
BOJIHBI», «OCHOBBI CHEIMAIBHON TEOPUM OTHOCHUTENbHOCTH», «KBaHTOBas ¢usnkay,
«DJNEeMEHTBI aCTPOHOMHH U aCTPODUUKIY.

Ponb pu3nky 1 aCTpOHOMHUM B SKOHOMHUYECKOU, TEXHOJIOTUYECKOM, COIIMATTLHON U
TUYECKON cdepax NesTeIbHOCTH YeJOBEeKa, pojib U MECTO (M3UKU U acCTPOHOMHU B
COBPEMEHHOM HAay4YHOM KapTHHE MMPA, 3HAYEHUE ONUCATEIBHOU, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTEIHHON M MPOTHOCTUYECKOW (QYHKIINH (HU3MUECKON TEOPHH, POJIb (HU3NIECKON
Teopud B (GOPMUPOBAHUM TPEACTABICHUA O (PU3MYECKON KapTUHE MHUpPA, MECTO
¢u3nveckoi KapTHHBI MHpa B OOMIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3H.

Wzydenne kypca pusuku yriayonénHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
y4€TOM COMIepKATEIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMd MaTeMaTUKH, OMOJIOTHH,
XUMUH, reorpapuu 1 TEXHOJIOTUH.

Mesicnpeomemmuvie nonamus, C6A3AHHbLIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHUE, HAYYHBIA (akT, runores3a, (pu3nueckas BeITUYMHA, 3aKOH, TEOPUs,
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HaOJIOZeHNEe, DSKCIEPUMEHT, MOJCIUPOBAHNE, MOENIb, H3MEPEHHE, MOTPEIIHOCTU
U3MEPEHUH, H3MEePUTENbHbIE TPHOOPHI, U POBast T1a00paTOPHSL.

Mamemamuxka: perieHre cUCTeMbl ypaBHeHUH. Tpuronomerpuyeckne QyHKINU:
CHUHYC, KOCHMHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
Bektopsl M WX TpOEKIMHM Ha OCH KOOPAWHAT, CJIOXEHHE BEKTOpoB. [Ipom3Bomnbie
sneMeHTapHbIX (yHKuud. [Ipu3Haku momoOus TPeyrosbHUKOB, ONpeeNeHUE TIOLIA I
IOCKUX (Huryp u o6bEma Te.

Buonozus: »snextpuueckue sBICHHS B OKMBOM mpupojae, KojeOaTelabHbIE
IBIDKEHHS B JKMBOM  TPUPOJAE, OKOJOTHUECKHE PHCKM TpU  MPOU3BOJCTBE
3IIEKTPOIHEPTHUH, AIIEKTPOMArHUTHOE 3arpsi3HEHNE OKpYy’Karomei cpebl,
yABTPa3BYKOBas IUArHOCTUKA B MEJHUIIMHE, ONITUYECKUE SIBICHUS B )KHUBOI MTPUPOJIE.

Xumusn: CTpPOCHHE aTOMOB U MOJIEKYJI, KPUCTAITMUECKAsl CTPYKTYpa TBEPIBIX TeElI,
MEXaHU3MbI 00pa30BaHMs KPUCTATNYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

TI'eocpagpus: marauTHBIE TONMIOCA 3eMIIH, 3aJIeKM MAarHUTHBIX PYA, (GOTOCHEMKA
3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonozusa: TUpUMEHEHHWE  TIOCTOSHHBIX  MAarHUTOB,  AJIEKTPOMArHHUTOB,
ANIEKTPOBUTATENb SIKOOHM, TeHepaTop MEePEeMEHHOr0 TOKA, MHAYKIMOHHAS Te4Yb, JTUHUH
ANIEKTpoIiepeiad, dSJIEKTPOJBHUraTeNb, pajap, pPaguoONpPHEMHUK, TEIEBH30p, AHTEHHA,
tenedon, CBYU-neus, ynpTpa3BykoBasi TMarHOCTHKA B TEXHUKE, IIPOCKIIMOHHBIN amnmapar,
BOJIOKOHHAs ONTHKA, COJHEYHas Oarapesi, CIIyTHHKOBBIE NPHEMHUKHU, sAEpHAs
SHEPreTHKa U HKOJOTUIECKHE aCTIEKTHI €€ pa3BUTHSI.

TEMATHYECKOE IIVIAHUPOBAHMUE,
B TOM YHCJIe C y4eTOM padoueil mporpaMMbl BOCIUTAHUS € YKa3aHHEM KOJIMYeCcTBA 4YacoB,
OTBOJMMBIX HA OCBOEHHE KAKI0H TeMbl

Ne HaunmeHoBaHMe pa3jaeiia KonunuectBo KonunuectBo Bo3MokHOCTH
aKajeMMYecKHX | aKaleMUYeCKUX | HCNO0JIb30BAHUSA
4acos, 4acos, 3JIEKTPOHHBIX
OTBOJIMMBIX HA | OTBOAMMBIX Ha (undpoBbIX)
OCBOCHHE KOHTPOJIbHBbIE | 00pa30BaTeJIbHBIX
KaKI01 padoThbI pecypcoB
TeMbl/pa3jena
10 kacc
Pasnen 1. HAYUYHBIM METO/J ITO3HAHUSI TIPUPOIbI
1.1 | HayuHbIil MeTO TO3HAHUSA 6
PUPOJIBI
Pa3znea 2. MEXAHUKA
2.1 | Kunemaruka 10 1
2.2 | Jlunamuka 10
2.3 | Cratuka TBEpAOIO TENA 5 1
2.4 | 3aKOHBI COXpaHEHUs B 10 1
MEXaHHUKE
Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/IMHAMUKA
3.1 | OcHOBHI | 15 \ 1 \
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MOJIEKYJISIPHOKUHETHYECKON
TEOPUH
3.2 | Tepmoaunamuka. TemioBbie 20 1
MalllnHbI
3.3 | ArperaTHbl€ COCTOSTHUSA 14 1
BellecTBa. Pa3oBbie
MEPEX0/IbI
Pasnen 4. JIEKTPO/IMHAMUKA
4.1 | DnexTpuyecKoe moJie 24 1
4.2 | [locTosiHHBIM 24 1
SJIEKTPUYECKUMN TOK
4.3 | Toku B pa3IMYHbBIX Cpeaax 6
Pazznen 5. PUSHUECKHU TPAKTUKYM
5.1 | dusuyeckuii NpaKTHKYM | 16 \
Pasnen 6. [loBTOopeHue
6.1 | IlosTopenue. 10
O01mee KOJMYECTBO YaCOB 170
10 NporpamMme:

11 kaace
Paznea 1. JIEKTPOJIMHAMUKA
1.1 MarsauTHoe nosie 14
1.2 | DnexkrpoMarHuTHas 13 1
WHIYKIIHS
Pa3nea 2. KOJIEBAHUSA 1 BOJIHbI
2.1 | MexaHn4yeckue KoyueOaHust 10
2.2 | DNeKTpOMarHuTHbIE 15
KoseOaHus
2.3 | Mexanuueckue u 10 1
JJIEKTPOMArHUTHBIE BOJTHBI
2.4 | OnTuka 25 1
Paznea 3. OCHOBBI CHEIIMAJIbHOM TEOPMM OTHOCHUTEJBHOCTH
3.1 | Ocnosl CTO | 5 | 1 |
Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 | KopnyckynsipHO-BOJIHOBOMH 15
JTyajn3m
4.2 | ®usuka aToma 5
4.3 | ®uzuka aTOMHOTO s1pa U 5

OJICMCHTAPHBIX YaCTUI]

Pazngea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJIEeMEHTHI aCTPOHOMUU U 12
acTpou3uKH

Paznea 6. PUSHUECKHAHN MPAKTHKYM

6.1 | dusnueckuii npakTHKYM | 16 ‘

Pasznen 7. OGOBIIAIOIIEE IOBTOPEHHUE

7.1 CucreMaTusanus u 25

0000111eHNE TPEIMETHOTO
COZICpPKaHMS U OTIBITA
JeATEIIbHOCTH,
npruoOPETEHHOTO TIPHU
u3y4eHnH Kypca ¢usuku 10
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| — 11 xnaccos

O01Iee KOJIUYECTBO YaCOB 170
1o mMporpamMme:
BCEI'O 3a 1Ba roga o0y4enus: 340
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