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1. IOACHUTEJIBHASA 3AIINCKA YYEBHOI'O ITPEJJMETA
du3uka

1.1 ObsacTh NpMEHEHHs] IPOTPAMMBbI

Paboyasa nporpamMma y4yebHOW AUCUMMNIVHBI SBASETCA 4YacTbio MPOrpaMmbl
NOArOTOBKU KBaNMOUUMPOBAHHbBIX pabounx u cayxawmx no npodeccun CMNoO
43.01.09. "TloBap, konmurep", YKPYNMHEHHAaA rpynna ykpynHeHHas rpynna 43.00.00

CepBuc 1 Typusm

1.2 Mecro mpeamera B CTPYKType OCHOBHOII mpodeccHoHANbLHOI 00pa3oBaTeIbHOM
NPOrpamMMbl:

JlucuumirHa OTHOCUTCS K 001e00pa3oBaTeIbHOMY UKy Y4eOHOTO IilaHa Mo CHEeNUalbHOCTH
U SIBIIAETCS 0011e00pa30oBaTeIbHON TUCIIMIUIMHON

Lenu u 3aga4n npeaMeTa — Tpe0OBAHUSA K pPe3yIbTaTaM OCBOEHHS MpeaMeTa:

Conepxanue mporpamMmbl  oOmieoOpa3zoBaTenbHON TpeaMmera @u3Mka HaMpaBiIeHO Ha
JOCTHKEHHUE CIEAYIOUIUX LENEH:

dbopMupoBaHHEe y OOYYArOIIMXCS YBEPEHHOCTH B IICHHOCTH OOpa30BaHUs, 3HAYUMOCTH
bu3MYeCKUX  3HAHUU JJIT  COBPEMEHHOTO  KBAIM(DUIIMPOBAHHOTO  CIEIUANIKUCTA  IIPH
OCYIIECTBIIEHUU €T0 MPOPECCHOHANTBHOMN AEITeIbHOCTH;

OBJIAJICHUE CTICHU(PUUECKON CUCTEMOM (PU3NIECKHUX MOHATHIA, TEPMHUHOJIOTUEH U CUMBOJIMKOH;
OCBOEHHE OCHOBHBIX (PM3UYECKUX TEOPUl, 3aKOHOB, 3aKOHOMEPHOCTEI!;

OBJIaJICHUE OCHOBHBIMU METOJAMH HAYYHOTO TO3HAHHS MPUPOIBI, MCIOIB3yeMbIMU B (DU3UKE
(HabimroieHne, omMcaHue, N3MepeHNe, BEIIBUKECHUE TUITOTE3, TPOBEACHUE SKCIIEPUMEHTA);
OBJIAJICHUE YMEHUSAMH 00padaThiBaTh JaHHBIE OKCIEPHUMEHTa, OOBSICHITH IMONyYCHHBIC
pe3yNbTaThl, yCTAHABIMBATh 3aBUCUMOCTH MEXIY (pU3MUeCKMMM BETWYMHAMU B HaOJIOJaeMOM
SIBIICHUH, JIETIaTh BHIBOJIBI;

dbopMupoBaHHEe yMEHHUS peliaTh (U3MYeCcKre 3aJa4l Pa3HbIX YPOBHEH CI0KHOCTH;

pa3BUTHE TIO3HABATENHHBIX HHTEPECOB, WHTEIUICKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
npoluecce NPUOOPEeTeHUs 3HAaHUN C KCIOJIb30BAHUEM pPA3JIMYHBIX MCTOUYHHUKOB MHGOpMALUU U
COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTHI, yMEHUH (QOopMyIupoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO TMO3HIIMIO 110 OTHOIICHUIO K (U3HUEeCKOr MHGPOPMAIINH, TIOJTyIaeMOd U3 Pa3HBIX
HUCTOYHUKOB;

BOCITUTAHWE YYBCTBA TOPJOCTH 3a POCCHHMCKYI0 ¢u3ndeckyro Hayky. OcBoenue kypca O]
«Du3nKay MpearnoiaracT peleHnue CIeIyIMnX 3a1ay:

npuoOpeTeHne 3HaHUKW O GyHIAMEHTAIBHBIX (PU3NYECKHX 3aKOHAax, JISKAIlMX B OCHOBE
COBPEMEHHOM (PU3MUECKONW KapTHHBI MHpa, MPUHIUIIOB JEHCTBHS TEXHUYECKHX YCTPOHCTB M
MIPOM3BOJCTBEHHBIX MPOIIECCOB, O HANOOJIee BaXKHBIX OTKPBITUSAX B 00J1aCTH (PU3UKH, OKA3aBIIUX
OTIpeICIISAIONIeE BIMSIHIE HA Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

MOHMMaHNEe (PU3MUECKON CYIIHOCTU SIBICHUH, MPOSBISIIOIIMXCS B pamMKax MPOU3BOACTBEHHOI
NeSITeIbHOCTH;

OCBOEHHE CIIOCOOOB HCIOJIb30BaHUS (PU3NYECKUX 3HAHUM JUISl PELICHUS MPaKTHYECKUX H
npo(ecCHOHANBHBIX  3a/a4, OOBSCHEHUS SIBICHUW TPUPOJBI, TMPOU3BOACTBEHHBIX U
TEXHOJOTMYECKHUX MPOILIECCOB, MPHUHIIMIIOB JAEUCTBUS TEXHUYECKHUX NPUOOPOB U YCTPOMCTB,
oOecrieueHHs O€30MaCHOCTH MPOU3BOICTBA U OXPAHBI IPUPOIBI;

dbopMHUpOBaHHE YMEHUN peIiaTh y4eOHO-IPAKTHUECKHE 3a7aqy (PU3MUECKOTO COJEPKAHMS C
y4E€TOM MPOQPEeCCHOHATBHON HAPABICHHOCTH;

MPUOOpPETEHHUE OIbITA TO3HAHUS U CAMOIIO3HAHUS; YMEHHUI CTaBUTh 33J]a4l U pPeliaTh IpoOieMbl
¢ y4éToM mpogeccHoHaTbHON HANpaBIeHHOCTH;



¢dbopmMHpoBaHHE YMEHUH MCKaTh, AaHATU3UPOBATH U 00padaThBaTh (PU3NYECKYI0 HH(DOPMAIUIO C
y4€TOM MpoQecCHOHANbHON HApPaBICHHOCTH;

MOJArOTOBKAa  OOyYamoImuXcs K  YCHEUIHOMY  OCBOGHHMIO  JUCHUIUIMH W MOJyJeH
npodeccHoHaNbHOrO IHKIA: (OPMUPOBAHME Yy HHUX YMEHHUH U ONbITAa JAEATEIbHOCTH,
XapakTepHBIX s podeccuil / JOIKHOCTeH Cay X aluX WM CIEeHUaTbHOCTEH, MOy4yaeMbIX B
npodeccuoHaIbHBIX 00Pa30BaTEIbHBIX OPraHU3ALINAX;

NOArOTOBKa K  (opMupoBaHHIO  OOMIMX  KOMIETEHIMHA  Oyaymiero  coelnuaiucra:
camMo00pa3oBaHus, KOMMYHHKAIMH, COTPYJAHUYECTBA, MPUHATHS PEUICHUN B CTaHIApPTHON M
HECTaHAAPTHON  CUTyalMsX, MPOCKTHUPOBAHUS, TMPOBEACHUS (PU3MUECKUX  H3MEpPEHHIA,
3¢¢deKkTuBHOITO U 0€30MacHOr0 HCIMOJB30BAaHMS PA3IUYHBIX TEXHMUYECKHUX YCTPOMCTB,
cOOITI0/ICHHSI TTPABUII OXpaHbl TpyJa MpH padoTte ¢ pU3nuecKuMH MpudopamMu U 000PyA0BAHHEM.
Oco0eHHOCTh (GOPMUPOBAHUS COBOKYITHOCTH 3aJa4 M3y4eHUs (U3UKU JJISI CUCTEMbI CPEIHETO
npodecCHOHATBLHOTO  00pa3oBaHMs  3aKIIOYaeTcss B HEOOXOJMMOCTH  pealu3aluu
MpoeCCHOHAIBHONW ~ HAIPaBJICHHOCTH peIIaeMbIX 3ajad, y4y€Ta OCOOEHHOCTEeW cdepbl
JEeSITeTbHOCTH OYYIIMX CIIEUACTOB.

B pesynbraTe ocBoeHUs npeaMeTa 00yqaroImuics J0KEH 3HaAmb:

CMBICII TTOHATUH: (U3NYECKOE SIBICHUE, THIIOTe3a, 3aKOH, TEOpHs, BEIIECTBO, B3aUMO/ICICTBHE,
AIIEKTPOMAarHUTHOE MoJie, BOJIHA, (POTOH, aTOM, aTOMHOE SIJIpO, HOHU3UPYIOIINE U3ITyUEHUS;
CMBICIT (U3NYECKUX BEJIMYMH: CKOPOCTb, YCKOpEHHe, Macca, Cuila, MMITyJIbC, padora,
MEXaHWYecKass dSHEprus, BHYTPEHHSS DSHEprus, aOCOJIOTHAs TeMIeparypa, CpeaHss
KMHETHUYECKasl JHEPIHsl YACTHUL] BEIIECTBA, KOJIMUYECTBO TEIJIOTHI, 3JIEMEHTAPHBIN MIEKTPUUECKUI
3aps;

CMBICHT (PU3UYECKUX 3aKOHOB KJIACCHUECKOW MEXaHWKH, BCEMHUPHOIO TATOTEHHMS, COXPAaHEHUS
SHEPrUH, UMITYJIbCA U ANEKTPUUYECKOTO 3apsiia, TEPMOJAUHAMUKH, HIEKTPOMArHUTHOM UHIYKIUH,
dororpdexra;

BKJIaJ] POCCUMCKHMX M 3apyO€KHBIX YYEHBIX, OKA3aBIIMX HauOOJblllee BIMSHUE Ha pPa3BUTHE
bu3uKy;

B pesynbraTe ocBoeHUs npeaMeTa 00yqaromuics J0IKEH yMemp:

IPOBOJUTH HAOJIOACHUS, IIAHUPOBATh U BBINOJHATH SKCHEPUMEHTHI, BBIIBUTATh TMIOTE3bl U
CTPOUTH MOJIEIIH,

IOPUMEHSTh TOJIyYeHHbIE 3HAaHHUS MO (U3UKE I OOBSICHEHUS PAa3HOOOPA3HBIX (U3NYECKUX
SBJICHUH U CBOICTB BEIIECTB; MPAKTUYECKH HUCIOJIb30BaTh (M3MUYECKHE 3HAHUSA; OLEHUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYyYHOW WH(pOpMAalMU; UCIOIb30BaTh NPUOOPETECHHbIC 3HAHUSA U
YMEHHUS JUIsl pelIeHUs MPAKTUUECKUX 3a/7a4 MOBCETHEBHOM XKU3HU, obecreueHns: 0€30MacHOCTH
COOCTBEHHOM >KU3HU, PAllMOHAILHOTO MPHUPOJOIONB30BAaHUS M OXPaHbl OKpY>KaloIIel Cpesbl.
ONMCHIBATh U OOBSICHATH (PU3NYECKUE SIBJICHHSI M CBOWCTBA TEJ: CBOWCTBA Ia30B, KUIKOCTEH U
TBEPABIX TEJ; IEKTPOMArHUTHYIO MHIYKIMIO, PACHpOCTPAHEHHUE 3JIEKTPOMArHUTHBIX BOJIH;
BOJIHOBbIE CBOICTBa CBETa; M3JIyY€HUE U TIOIJIOIICHHE CBeTa aToMoM; (poTodddexT; oTinyarh
TUIIOTE3bl OT HAYYHBIX TEOpPHUH; JejaTh BBIBOJBI HAa OCHOBE JKCIEPHMEHTAIbHBIX JAHHBIX;
MIPUBOJUTH MPUMEPHI, MMOKA3bIBAIOIIUE, YTO: HAOIIOJEHUS M SKCIIEPUMEHT SIBISIOTCS OCHOBOM
JUIsL BBIIBWJKEHUS TUIOTE3 M TEOPHM, IO3BOJSIOT IMPOBEPUTh HCTHHHOCTH TEOPETHYECKHX
BBIBOJIOB; (pu3myecKasi TEOpusl JaeT BO3ZMOKHOCTh OOBSCHSATH M3BECTHBIC SIBICHUS MPUPOIBI U
Hay4HbIe (DaKTbI, PECKA3bIBATh €Ill¢ HEU3BECTHBIE SBICHUS;

MPUBOJIUTH MPUMEPHI MPAKTUUECKOTO MCIIONIb30BaHUs (PU3MUECKUX 3HAHUN: 3aKOHOB MEXaHHKH,
TEPMOJUHAMHUKN U DJIEKTPOJUHAMHUKU B DHEPreTHKE; PA3JIMYHBIX BUAOB 3JIEKTPOMArHUTHBIX
U3IyYeHUN JUId pa3BUTHSL PAaguo M TEIEKOMMYHHKAlUi, KBAaHTOBOM (U3MKH B CO3JaHHUU
AIEPHOM DHEPreTUKH, JIa3€pOB; BOCHPMHMMATh M HA OCHOBE IIOJYYEHHBIX 3HAHUUI
CaMOCTOSITEJIBHO OIEHUBAaTh WH(MOpMaIUio, coaepxkamtytocs B coodmenusx CMU, Unrepuere,
HAYYHO- MOIYJISIPHBIX CTaThsX.



NPUMEHSATh TOJlyYeHHbIE 3HAHMSA Ui pelleHHus (U3NYECKHX 3a7ay; OIpPENeNsiTh XapakTep
¢buznyeckoro npoiecca no rpaduky, Tadnuie, popmyne*;u3MepsITh psia GU3MUECKUX BEIWYHH,
IIPEJICTABIISSA PE3yIbTaThl U3MEPEHUN C YUETOM MX MOTPEIIHOCTEN.
Tpebosanus Kk naanupyemovim pesyinvmamam

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHoro mnpeamera «PU3MKa» AOKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCSI PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEl JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAIMii, MO3UTHUBHBIX BHYTPEHHUX
yOeX/IeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIECTBa,
paciivpeHHe >KU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTH B IMPOLECCE pealu3aliil OCHOBHBIX
HaIpPaBJIEHU! BOCIIUTATENBHOM IE€ATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaaaHCKOr0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydalolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

NPUHATHE TPAAULMOHHBIX OOIIEUENIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBbHOCTh B HMHTEpecax IpakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAaMOYTIPaBJIE€HUH B 00pa30BaTeIbHON OpraHU3alky;

YMEHHE B3aUMOJAECHUCTBOBAaTh C COLHUAJIBHBIMM HWHCTUTYyTaMH B COOTBETCTBUU C HX
GYHKIUSAMHI U Ha3HAYEHUEM;

TrOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM NEATENBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh POCCUHCKOM I'pakTaHCKOW MIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCUMCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTHUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYyyIIEero;

4) 3cTeTHYEeCKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUYECTBA, MPUCYLIETO
¢du3nueckoil Hayke;

5) TpyA0BOIro BOCIMTAHMSA:

MHTEpeC K pa3NU4HbIM cdepaM Npo(ecCHOHAIBHOW JAEATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOM W TEXHHWKOH, YMEHHE COBEpPIIAaTh OCO3HAHHBIA BBIOOp Oymymei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHHIO B 00JacTH (U3HKHU Ha
IIPOTSKEHUH BCEW KU3HU;

6) 3K0JI0rM4ecKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYyJbTYphl, OCO3HAHHE TJ00AJBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IUIAHUPOBAHME M OCYLIECTBIIEHUE IEHCTBHII B OKpY’)KAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIel YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH DKOJIOTMYECKOM HAlpaBIECHHOCTH HA OCHOBE
UMEIOLIUXCS 3HAHUN 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;



OCO3HAaHUC IICHHOCTHU HaYQHOﬁ ACATCIIBHOCTHU, TOTOBHOCTDH B ITPOLCCCC U3YUYCHUA (I)I/I3I/IKI/I
OCYHMECTBIIATE MPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJIBHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTeibHBbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUS
ba3oBble JJornyeckue AeliCTBUS:

CaMOCTOSITEIFHO (OPMYJUPOBaTh M aKTyaJW3HpPOBaTh MPoOJIeMy, paccMaTpHBaTh €&
BCECTOPOHHE;

OTIPENIETIATH e NI TEIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TIOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBACMBIX (PU3UUECKUX SBICHUSIX;

paszpabaThIBaTh IJIAH PEHICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTEPHATBHBIX
1 HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATH COOTBETCTBHE PE3YyJbTATOB IICIISM,
OIICHUBATh PUCKHU MOCJIEACTBUH ESITEIBHOCTH;

KOOPJIMHUPOBATh W BBIMIONHATH PA0OTy B YCIOBUAX PEAIBHOTO, BHUPTYaAIbHOTO U
KOMOMHHPOBAHHOTO B3aMOICHCTBHS;

Pa3BUBATh KPEATUBHOE MBIIINICHUE TTPU PEIICHUH KU3HECHHBIX TTPOOIIEM.

ba3oBble ucciaenoBaTeabCKHe JeiiCTBHS:

BIIQJICTh HAYYHOW TEPMHHOJOTHEH, KIFOUEBBIMU TOHATHUAMH U METOAaMHU (HU3HUECKOM
HAYKU;

BJIQJICTh HABBIKAMH YYEOHO-MCCIIEAOBATEICKOW M MPOEKTHOW ACATEIHHOCTH B O0JacTH
(bu3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJOB PEUICHHs 3a1a4
(U3UYECKOTO CoNep KaHusl, IPUMEHEHHUIO Pa3TUYHBIX METOIOB ITO3HAHMSI,

BIIAQJICTh BHUJAAMH JACSTEIBHOCTU MO MOJYYEHHMIO HOBOTO 3HAHHUSA, €r0 WHTEPIpETalHH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CHTYallUsX, B TOM 4YHCJE TIPH
CO3aHUH Y4E€OHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh TMPUYHUHHO-CIICJICTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/Jady, BBIJIBUTATH
TUNOTE3y €€ peIlIeHUs, HAaXOAWTh AapryMEHThl JJsi J0Ka3aTelIbCTBa CBOMX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHS;

aHAIM3UPOBaTh TOJIYYEHHBIE B XOJE PpEIICHUs 3aJaud pPe3yJbTaTbl, KPUTHUYECKU
OIICHUBATDH UX JJOCTOBEPHOCThH, MPOTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIC 3aJaud B 00pa30BATEIbHOW NEATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCHUTH 3HAHUSA 10 (U3UKE B MPAKTHUUECKYIO 001aCTh )KU3HEACATETHHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC UJICH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanmueii:

BJIQ/ICTh HABBIKAMH TOJTY4YeHUS MH(MOpMANUU (PU3NIECKOTO COJACPIKAHUS U3 UCTOYHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIIBHO OCYIIECTBJIATh TIOWCK, aHalM3, CHUCTEMAaTHU3aIuio |
MHTEPIIPETAINIO HH(POPMAIINK PA3INYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITNH;

UCIIONIE30BAaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
pEeIIeHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3a/7ad C COOIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, PecypcocOepeKeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MMacHOCTH;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COJAEpKaHUs B pPA3IUMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus: UWHGOpMalMKW M UEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (opmy
IIPEJICTaBJICHNS U BU3YyaIU3aL1H.

KoMMyHunKaTHBHBIC YHHBepcaabHbIe y4eOHbIe J1eHCTBHUA:

OCYUIECTBIIATH OOIIEHHE HA YpoKaxX (PU3UKU U BO BHEYPOUHOH 1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKH KOH(IMKTHBIX CUTyalluid U CMATYaTh KOH(IIUKTBI,

Pa3BEPHYTO M JIOTMYHO H3J1aratb CBOK TOYKY 3PEHHUS C HMCIHOJB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaH/IHON U HHANBUAYATbHON pabOThI;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX ACHUCTBUI C y4€TOM OOLIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

[IPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHSI MO €€ JOCTMIKEHUIO: COCTABJIATH IIAH JEHCTBHM, pACIPENENsITh POJIA C y4ETOM
MHEHHMH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaKJIOT0 y4aCTHUKA KOMAaH]Ibl B OOIIMIA pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejJiaraTh HOBBIE NPOEKTHI, OLIEHWBATh WJIEW C IO3MIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh ITO3UTHBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIMYHBIX CUTYyalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasituBHble yHUBepCcaJIbHbIE Y4eOHbIe 1eiicTBUS
Camoopranu3anus:
CaMOCTOSITEJIFHO OCYIIECTBIISITh IMO3HABATEIbHYIO JEATEIBHOCTE B OOJACTH (PU3UKU H
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTAaBUTH U POPMYIUPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITEJIbBHO COCTABJISITh IUIAH PELICHUS PAcuE€THBIX U KAUYECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMpPaKkTUYecKo paboThl € Y4YETOM UMEIOUIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTECHHUI;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
paciupsaTh paMKi y4eOHOTo MpeiMeTa Ha OCHOBE JTMYHBIX MPEIOUYTEHUMH;
JleflaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €r0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
peLicHue;
OILICHUBATh MPUOOPETEHHBIN OMBbIT;
CHocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HPYAULUH B 00jacTu (U3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBI YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHbI MHTE/VIEKT:
JIlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH MO3HABATENIBHON pedIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUI
Y MBICJIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;
MCIOJIb30BaTh MPUEMBI peIeKCUH JIJIs OLIEHKU CUTYalluu, BEIOOpa BEPHOTO PEIICHMUS;
YMETb OIIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHIXKEHHUIO;
MPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX MPU aHAJIU3€ PE3yJIbTaTOB EATEIbHOCTH;
MPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,
MPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX MPU aHAJIU3€ PE3yJIbTaTOB JIEATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIHUOKH.
B npouiecce gocTHKEHNS TUYHOCTHBIX PE3yJIbTATOB OCBOEHUS IPOrpaMMBbI 10 (GU3UKE [
YPOBHSI CpeJHero obmero oOpa3oBaHusi y 0OydarOIIMXCsl COBEPILIEHCTBYETCS 3MOIIMOHAIBHBIN
MHTEJIJIEKT, MpeAnoIaraouuil cpopMUpOBaHHOCTD:



CaMOCO3HaHUsI, BKITIOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHAIILHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHON AMOIMOHAIBHON c(hephl, OBITh YBEPEHHBIM B ce0e;

CaMOperyJIHpOBaHMUs, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJICHHE, CIOCOOHOCTH aJalnTUPOBATHCA K HMOIIMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTpEeMJICHHE K JOCTIDKCHUIO IIEJH U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTh TMOHUMATh AMOITMOHAIIBHOE COCTOSIHHE IPYTHX,
YVYUTHIBATh €TO MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO;

COITMATPHBIX HABBIKOB, BKJITIOYAIONIUX CTIOCOOHOCTHh BBICTPAWBATh OTHOIICHHS C JAPYTHMH
TIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHL.

MNPEIMETHBIE PE3YJIBTATbBI

K xonuy obyuenus B 10 kjacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHeE JIOJIKHbI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YYAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh HA MpUMeEpax pojib U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHUHBI MHUpA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B NMPAKTHYECKOU
JIESTENIbHOCTH JIIOJEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeNiel: MaTepHhalbHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPAOE TENO, MJCAIbHBIA ra3, MOJEIu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TeJ, TOUYEUHBIN SJEKTPUUECKUN 3apsj MpHU pELIeHUH
du3nUeckux 3anay;

pacro3HaBaTh (U3MUECKHE SIBICHUS (TIPOIECCH) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJSIPHO-KNHETUUYECKONH TEOPUU CTPOCHMSI BEIIECTBA U AJIEKTPOJAWHAMUKH:
paBHOMEpPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE J[BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKEHHE 110 OKPYXXHOCTHM, HHEpIHs, B3auMojneiictBue Ten, auddysus, OpoyHOBCKOe
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 0O0bEMa Tell NpU HarpeBaHUU
(oXJaKJeHNN), TEIJIOBOE paBHOBECHE, UCIIApEHUE, KOHACHCAIHS, TUIaBJICHNE, KPUCTAIN3AIuS,
KHUIIEHUE, BJIA)KHOCTb BO3/yXa, MOBBIIICHNE JABIICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpamMH COCTOSHHS Ta3a B M30IpOIEccax, JIEKTpU3alMs Tell,
B3aUMO/ICVCTBUE 3aPSAI0B;

OIKCHIBATh MEXAaHUUYECKOE JBM)KEHUE, MCIOJNB3Ys (PU3MUECKUE BEIMYMHBI: KOOpIHMHATA,
MyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjla, UMITYJIbC Tejla, KHHETHYeCcKast
SHEprus, MOTEHIMAJIbHAs SHEpPrHs, MexaHudeckas paOoTa, MeXaHHUYECKass MOIIHOCTb;, INpH
ONMMCAHWU TPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJIb3YEMbIX BEIMYMH, HX
0003HaYCHHS U €IMHHUIIBI, HAXOAUTH (OPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpyTUMU BEIHMYNHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEJl W TEIUIOBBIE SIBJICHUS, HCIOJIB3YS
¢usznyeckue BEIMYMHBI: JaBJIEHUWE Ta3a, TeMIlepaTypa, CpeAHssl KHWHETHYecKas SHeprus
XA0TUYECKOI0 JBMKEHMSI MOJIEKYJ, CpPEOHEKBAJpPaTU4HAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprus, padora raza, Kod(p(UIHMEHT IMOJIE3HOTO JIEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU ONMUCAHUM MTPABUIIBHO TPAKTOBATh (DU3MUYECKHI CMBICI UCIIOIb3yEMbIX BEIUYHH,
uX O00O03HA4YeHWs] U EAUHMIIBI, HAaXOOUTh (OPMYJIBL, CBS3BIBAIOIIUE JAHHYIO (PU3NYECKYIO
BEJIMUMHY C JPYTMMH BETUUYHUHAM;

ONMCHIBATh HU3YUYCHHBIE 3JIEKTPUUECKHE CBOWCTBA BEILECTBA M JJIEKTPHUYECKHE SBICHUS
(mporiecchl), UCTIONB3Ys (U3UUECKUE BETUUMHBI: AIIEKTPUUYECKUNA 3apsijl, SJIEKTPUUECKOe MoJIe,
HANpsDKEHHOCTh TIOJIS,, MOTEHLMAJ, Pa3sHOCTh TMOTEHIHAJIOB; MPU ONUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCHOJB3YyEMbIX BEJIWYMH, MX OOO3HAYCHHS U €IUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3HUECKYIO BEJIUUNHY C JPYTMMH BETUYUHAMU;



aHAJIM3UPOBaTh (PU3NYECKHE MPOLECChl U SBICHHS, UCIONb3Yys (U3UUYECKUE 3aKOHBI U
MPUHUMUIBL: 3aKOH BcemupHoro Tsarotenus, I, II m III 3akonbl HeroToHa, 3aK0H coXpaHeHHA
MEXAHUYECKOM SHEPIUH, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CHUJI, TIPUHIUIT
paBHOIpaBUsl MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEIHEH KUHETHUYECKONW SHEPIHM TEIUIOBOTO JBHUKECHHS
MOJIEKYJI C aOCOJIOTHOM TemrepaTypoil, MepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OpPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4eCKOe BbIpaKEHUE U yCIIOBUS (TPaHUILIbI, 00JIaCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMITBI ICHCTBUS MAIIKH, TPUOOPOB M TEXHUYECKHX YCTPOICTB;
pa3ianyaTh yCI0BHs UX 0€30MacHOr0 UCIIOJIb30BAHUS B TOBCEAHEBHOMN KU3HMU;

BBINOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3UYECKUX SIBICHHH M IPOLECCOB C
UCIOJIb30BaHWEM TMPSAMBIX U  KOCBEHHBIX H3MEpEHUi, TMpu d3TOM  (POpMyIHpOBaTh
npobiemy/3agayy M TUNOTE3y Yy4eOHOro OKCHEpUMEHTa, CcOoOMpaThb YCTaHOBKY M3
MPeI0KEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBJIATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PU3MUYECKUX BETUYMH, MPU 3TOM
BbIOMpATh ONTUMAIBHBIN CIOCO0 W3MEpPEHHs] M HCIOJIb30BATh H3BECTHHIE METO/bl OLIEHKH
MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCHMOCTH MEXIy (QU3NYECKUMH BEJIMUYMHAMU C HCIOJb30BaHUEM
OpSAMBIX U3MEPEHHUH, MpH STOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH pe3yJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIMYMH B BUE TaOIHI M TpaduKOB, JAeNaTh BHIBOJbI
II0 pe3yJIbTaTaM MCCIIEA0BaHNUS;

coOnronarh mnpaBwiIa 0€30MacHOr0 TpyAa IMPH MPOBEACHUM HCCIEIOBaHUM B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIeNOBATEeIbCKOH M MPOEKTHOM JEATETbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JJaOOpaTOpHOTro 000pyA0BaHUS;

pemiaTb pacu€THble 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOH MOJENbIO, HCIOIb3Ys
¢buznyeckue 3aKOHbI U IPUHLIMIIBI, HA OCHOBE aHaJlM3a YCJIOBHS 3aJlauM BbIOUpaTh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (PU3UUECKUE BEIWYMHBI U (OPMYIIBI, HEOOXOIUMBIE ANl €€ peleHus,
MIPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAaUeHUS (PU3NUECKON BEITHMUNHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HEMPOTHBOPEUYMBYIO LIEMOUYKY
paccy’XJIeHU ¢ OTIOpOi Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKHUE SBJICHUS;

UCMOJNb30BaTh IPH pPEUICHWHM Y4eOHBIX 3a7ady COBPEMEHHbIE HH(POPMAlMOHHbIE
TEXHOJOTHH JUIsl MOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIpETAlMi U NPEICTaBICHUS y4eOHOUW U
HAYYHO-TIOMYJISIpHOW HMH(OpMAIMK, TOTYYCHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOITydaeMyI0 HH(OPMaLHIO;

NPUBOAUTE NMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHUE MPOIIECCOB OKPYKAIOIIEr0 MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (HU3UKE B IOBCETHEBHOM JKU3HU JUIS
oOecrnieueHns 6€30MacHOCTH MPHU OOpAILLIEHUH ¢ TPUOOPAMU U TEXHUYECKUMH YCTPOHCTBAMHU, JUISI
COXpaHEHHMs 3/I0POBbsI U COOJIIOJICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAOLIEH cpene;

paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IUYHbBIX COIMANIbHBIX POJIei, MIaHupOBaTh paboTy
IPYMIBL, PAlMOHATIBHO pACIpenesaTh OO0f3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJapPTHBIX CUTYyallMsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ KaXJIOTO M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoil MpooIeMBl.

K xonny oOyudenus B 11 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMHUPOBAHUU COBPEMEHHOMN
Hay4yHOW KapTHHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTMM, B MPAKTUYECKOU
JESTEIIbHOCTH JIFOJIEH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;
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VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJAENeH: TOYCeUHBIN
AIIEKTPUYECKUI 3apsi, Jyd CBeTa, TOUEYHBIH HCTOYHUK CBETa, sAepHas MoOJeNnb aroma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7[pa MIPH pelieHur GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe SBIECHUS (MPOLIECChI) U OOBICHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKU U KBAHTOBOM (DM3MKU: 3JEKTpUUECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MarHUTHOE JEHCTBUS TOKa, B3aMMOJEHCTBHE MAarHWTOB, JJIEKTPOMAarHUTHAas
WHIYKUWA, ACHCTBUE MArHUTHOTO TMOJS Ha MPOBOJAHMK C TOKOM MW JABWXKYILIMWCA 3apsl,
AJIEKTPOMAarHUTHBIE KOJICOAHUS U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHHE CBETa, OTPaKEHHeE,
npejgomiieHue, WHTepdepeHuus, Iudpakuus W TOJISIpU3alUsl CBeTa, JUCHEpCHs CBeTa,
dotoanexkrpuyeckuii 3GpdexT (hoTodddeKT), CBeTOBOE NaBiIeHNE, BOSHUKHOBEHHE JTUHEHIATOTO
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAs U MUCKYCCTBEHHAs PaIMOAKTUBHOCTB;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHUYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPE) M JIEKTPOMATrHUTHBIC SIBICHUS (TPOLIECCHI),
UCHONB3Ysl (U3NYECKUE BEJIMYMHBL: JJIEKTPUYECKUH 3apsij, CHJIa TOKa, JJIEKTPUUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE CONIPOTUBIIEHUE, PA3HOCTh IMOTEHIMAIOB, dJIEKTPOABIKYLIAs CUIIA,
paboTta ToKa, MHAYKLHS MarHUTHOrO MOJs, cuia Ammepa, cwia JlopeHna, MHAYKTHBHOCTh
KaTyIIKH, YHEPTUS DJIEKTPUYECKOrO0 M MAarHUTHOTO TOJIeH, MEepUOoJl M 4YacToTa KoyeOaHWil B
Kos1e0aTeJIbHOM KOHTYpE, 3aps U cujia TOKa B MPOIeCCe TapMOHUYECKUX AJIEKTPOMATHUTHBIX
KosieOaHu#, (POKYCHOE pacCTOSIHUE M ONTHYecKas CHJa JIMH3bI, NPU OMHMCAHUHM MPABUIIBHO
TPaKTOBaTh (PU3UYECKUI CMBICT HCIOJNB3YEMbIX BEIWYHMH, WX OOO3HAUYEHUS U EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIONINE JAHHYIO (DU3UUECKYIO BEJIMUUHY C JPYTUMH BETUYUHAMU;

ONKCHIBATh M3y4YEHHbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIONB3YysS (U3NUYECKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPrusi u
uMnyiasc (OTOHA, TMEpHoJ] TMojJypacmlana, SHEPIrUs CBSI3M AaTOMHBIX sjIep, NPH OMUCAHUU
MPaBUJIBHO TPAKTOBATh (UIWYECKUN CMBICI HCIIOJIBb3YyeMbIX BEIWYUH, UX OOO3HAYCHUS H
€IMHHULIbI, yKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIINE AaHHYIO (U3MYECKYIO BEIUYUHY C JPYTHUMH
BEJIMYMHAMU, BBIYUCIIATH 3HaUYeHUE (PU3NIECKON BEJTMYMHBI,

aHaJIM3UPOBaTh (PU3UYECKHE IPOLECChl U SBJICHUS, UCIONB3Yd (DU3MUECKHE 3aKOHBI U
OPUHLMINBL: 3aKkOH OMa, 3aKOHBl TIOCJIENOBAaTEIBHOIO U MApaUIEIbHOTO  COEOUHEHMS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3aKoH SJIEKTPOMArHUTHONM HWHAYKIHH, 3aKOH
IPSIMOJIMHEMHOTIO pacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHHUS
CBeTa, ypaBHEeHHME OWHImTEHHA I (QorodddexTa, 3aKOH COXpAaHEHUS DHEPTHUHU, 3aKOH
COXpPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOIrO 3apsia, 3aKOH COXpPaHEHHS
MaccoBOI'0 4YHCJa, MOCTyJaThl bopa, 3aKOH paguoOaKTHBHOIO pacnaja, Mpu 3TOM pa3indarhb
CIIOBECHYIO (DOPMYIJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPaAKEHHE M YCIOBUS (TpaHMIIbI,
00yacTH) IPUMEHUMOCTH;

ONpEeNIEeNATh HAMpABICHUE BEKTOPA MHAYKIMM MAarHUTHOTO MOJISI TPOBOJHUKA C TOKOM,
cuibl Amnepa u cuiisl Jlopenna;

CTPOMTH M ONKCHIBATh N300paskeHNe, CO3/IaBaeMOe IIIOCKUM 3€pKaJloM, TOHKOM JIMH30M;

BBITMIOJHATh JKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (PU3MUECKHUX SBICHUH U TPOILIECCOB C
UCTIIONB30BAaHWEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu d3TOM  (POopMyIHpoOBaTh
npobnemMy/3ajady W TUIOTE3y Y4eOHOro OKCIEpHMEHTa, COOMpaTh yCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYUIECTBIISATh TMPSMble U KOCBEHHbIE HM3MEpEHHs (GU3NYECKUX BEIUYMUH, MPU 3TOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCHOJIb30BATh HM3BECTHBIE METOJbl OLEHKH
MOTPEUIHOCTEN H3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NUECKUX BEJTMYMH C MCIIOIB30BaHUEM MPSAMBIX U3MEPEHUIA:
IIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYEHHON 3aBHCHUMOCTH
bu3MYeCKUX BENWYMH B BHIE Tabmui u rpadukoB, JenaTh BBIBOJALI [0 pe3yibTaTaM
UCCIIEIOBaHMS,;
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CO6J’IIOI[aTL mpaBujia 0e301macHoro TpyAa TOpHU HNPOBCACHUU I/ICCJIGI[OBaHI/Iﬁ B pPaMKax
y4eOHOr0 JKCIIEpUMEHTa, Yy4eOHO-MUCCIENOBATENbCKOM M TMPOEKTHOM JAESITEIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PY/J0BAHUS;

pemate pacu€THble 3aJaddl C SIBHO 3aJlaHHOM (U3WYECKOW MOMAENbI0, HCIOJb3Ys
(I)I/I3I/I‘-IGCKI/IG 3aKOHBI U IMPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIIOBUSA 3ala4n BLI6I/IpaTB (bI/IBI/I‘-IeCKYIO
MOJIeb, BBIICNSATh (PU3NYECKUE BEIMYMHBI U (POPMYJIbl, HEOOXOMUMBIE ISl €€ pelIeHHs,
MMpOBOAUTDH paC‘{éTBI 1 OICHUBATDH PCAJIIbHOCTD IMMOJTYYCHHOI'O 3HAYCHU A (I)I/IBI/I‘-IGCKOI‘/’I BCJINYHHBI;

p€iaTh Ka4C€CTBCHHBIC 3aJladr: BBICTpaWBATh JIOTMYCCKH HEIIPOTHBOPCUMBYIO ILCIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IC SIBJICHUSA,

HCIIOJIB30BaTh IIPpHU PCIICHHUN y‘-Ie6HBIX 3aaa4 COBPCMCHHBEIC I/IH(i)OpMaHI/IOHHBIe
TEXHOJIOTUH JUI TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPHpPETAlMU M MPEACTaBICHHUS y4yeOHOU U
HAyYHO-TIOMYJIAPHON HWHGOPMAIMK, TMOJYYEHHONW W3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECCKHU
AHAJIMU3UPOBATH IMOJTYyYaCMYHO HH(bOpMaHI/IIO;

OOBSICHATH IMPUHIUIIBL }IefICTBHﬂ MallluH, HpI/I60p0B U TEXHUYECKUX YCTpOP'ICTB, pa3indyaTb
yCJI0BUSA UX 0€301I1aCHOr0 HCIIOIL30BaHUA B HOBCGI[HGBHOfI KHU3HU,

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(QU3UKOB B Pa3BUTHE
HAYyKH, B 00BsACHEHHE MPpOLECCCOB OKPYXKAOUICTO MUPA, B pa3BUTUC TCXHUKHU U TeXHOHOPHﬁ;

HCIIOJIB30BaTh TCOPETUYCCKUEC 3HAHUA 110 (1)1/131/H<e B HOBCGJIHCBHOﬁ KHU3HU JIA
oOecrieueHHs 6€30MAaCHOCTH MPU OOPAILEHUN C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPAaHCHUSA 310POBbA U CO6J'IIO)I€HI/ISI HOPM 5KOJIOTMYECKOT'O ITOBECACHHA B Oprncafomeﬁ cpeace,

pa6OTaTL B I'pyIIIC C BBIMTOJIHCHUEM PA3JIMYHBIX COLIUAJIBHBIX pOHeﬁ, IJIaHUPOBATb pa60Ty
IpyNNbl, palMOHAIbHO pacCHpeleNiaTh OO0S3aHHOCTHM M IUIAHUPOBAaTh JESITEIbHOCTh B
HCCTAHAAPTHBIX CUTYyalUAX, aJICKBATHO OLCHUBATH BKJIAJA KaAXIOIO M3 YYACTHUKOB TI'PYIIIBI B
perieHne paccMaTpruBaeMon MpoOIEeMBbI.

OK 01. BblbupaTb cnocobbl pelleHVs 3ajay NpodeccroHanbHON AesATeNbHOCTU
NPUMEHNTENIbHO K Pa3INYHbIM KOHTEKCTaM;

OK 02. Wcnonb3oBaTb COBpeMeHHble CpejcTBa [MOWCKa, aHaaMsa U
nHTepnpetauum  mHeopmaumm 1 MHGOPMALMOHHBIE  TEXHONOrUW  ANA
BbIMO/HEHWNSA 3a4a4 NPOdeCcCNOHaNbHON fesdATeNbHOCTHY;

OK 03. MnaHvpoBaTb W peann3oBbiBaTb COH6CTBEHHOe npodeccmoHanbHoe W
JINYHOCTHOE pasBuTue, npeAnpUHNMAaTENbCKYHO AeATeNbHOCTb B
npogeccmoHanbLHoOM cpepe, NCMOJb30BaTb 3HAHWA NO NPaBOBOW N GUHAHCOBOM
rPaMOTHOCTU B PA3/INYHbIX XXU3HEHHbIX CUTyaLUsX;

OK 04. 3¢ PpekTrBHO B3aMOeliCTBOBaTbL N paboTaTh B KOIEKTUBE N KOMAHAE;
OK 05. OcywectBaatb YCTHYO W MUACbMEHHYH  KOMMYHMKaLWKO  Ha
rocyfapcTtBeHHOM f3blke Poccuiickon degepaymn € yyeToM OCObBeHHOoCTel
COLMANbHOrO U KyNbTYPHOIr0 KOHTEKCTa;

OK 06. MposaABnATb rpaxKAaHCKo-naTproTUYECKyo Mo3nNLI, AEMOHCTPUPOBATH
OCO3HaHHOEe MoBejeHVe Ha OCHOBE TPAANUMOHHBLIX POCCUNCKUX [AYXOBHO-
HPaBCTBEHHbLIX LIEHHOCTe, B TOM 4ucie C Yy4yeTOM TrapMOHM3auumn
MEXHaLUMOHAaNbHbBIX U MEXPEeNUrMo3HbIX OTHOLUEHWA, MPUMEHATb CTaHAAPThbI
AHTUKOPPYNUMNOHHOIo NoBeAeHs;

OK 07. CozericTBOBaTb COXPaHEHMUIO OKPYXatoLen cpefibl, pecypcocbepexeHunto,
NPUMEHATb 3HaHUA 06 WM3MeHeHUW KaMMaTa, NpPUHUUNBl  6epexanBoro
NpPOn3BOACTBA, 3PPeKTUBHO AeNCTBOBATb B Ype3BbIYaMHbIX CUTYaLUUAX;
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OK 08. Mcnonb3oBaTb cpeAcTBa $PU3NYECKON KynbTypbl AN COXPAHEHUs W
yKpenneHns 30poBbs B npouecce MpopeccnoHaNbHOW AeATeNbHOCTU U
noaAep>XXaHna Heo6XoANMOro ypoBHS GU3NYECKOV MOAroTOBNEHHOCTY;

OK 09. MNonb3oBaTbca NpodeccroHanbHOM AOKYMeHTaLumen Ha rocyaapcTBeHHOM
N MHOCTPAHHOM f3blKax.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJJMETA

2.1. O0beM yueOHOI HATPY3KH M BHABI Y4e0HOH padoThI

Buj yueOHoit padoThI Konuuecmeo
yacoe
O0Bém 00pa3zoBaTe/IbHOM HATPY3KHU 108
Bcero 3ansaTnii 108
Teopetnueckoe oOy4deHue 46
JlaGopaTopHbIe M MPAKTUYECKUE 3aAHITHS 60
B ToMm uncine
KontpomnbHbie paboThl 6

IIpodeccnonaTbHO-OPHEHTHPOBAHHOE COAepP:KaHMe (CoqepKaAHUe MPHKIATHOTO MOIYJIsI)

Pemenue 3anay ¢ npodeccrnoHanbHOM HAIIPaBIEHHOCTHIO

@®opMbl NMPOMEKYTOUHOM aTTecTanuu JU(PPepeHUMPOBAHHDBIN 3a4eT
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2.2 TemaTnuyeckuii IUVIaH U coiep:KaHue y4eOHOro npeavmera Pusuka

Oo0mbem, akan. dopmupyembie YpoBeHb ocBOCHMS
4y /B TOM o0mme
yuciae B "
HaumenoBanne Copepxanne yueOHOro MaTepuaja 1 GopMbl OpraHU3aluu (popme npodgeccuoHAIbHbIE
pa3fenoB U TeM AeATeJbHOCTH 00y4aloIUXCH NMPAKTHYECKO KOMIIeTEHLIH U
i
TOATOTOBKH,
akaj 4
1 2 3 4
Beenenne

Hayunsiii MmeTon 1-2 Ousuka — pyHaamMeHTanbHas HayKa o npupoae. Hayunsiii Mmeton
MO3HAHUS IPUPOABI | TO3HAHUS M METOJIBI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUH.

OKCIIepIMEHT W Teopus B TMPOIECCe I[MO3HAHWS  MPHUPOJIBI.

Habnronenue u skcriepuMeHT B (pusuke.

CriocoObl  m3MepeHHs (DU3MYECKUX BENWYMH  (aHAJIOTOBBIE U

IUQpPOBBIE N3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIC NaTYMKOBBIE

CHCTEMBI).

[orpemnocty u3MepeHU (U3NUECKUX BeENWYMH (AOCOMIOTHAs U

OTHOCHTEJIbHAS). 2

MogenupoBanue (QU3MUECKUX SBICHUH M MPOIECCOB (MaTepHalibHAs 1

TOUYKa, aOCOJIOTHO TBEPAOE TEJO, UACAIbHAs YKUIKOCTh, HCabHBIHI

ra3, TOYeYHbI 3apsm). [ umore3a. Ousnveckuii 3aK0H, TPAHUIIBI €TO

npumeHuMoctd. Pusmueckas Teopus. Pomp um mecto ¢usuxku B

(OpMHPOBaHMHM  COBPEMEHHOW HaydYHOW KapTUHBI MHpa, B

MPAKTHUYECKON eI TETbHOCTH JIFOJEH.

Pa3nes 1 Mexanuka

Tema 1.1 Conep:xanue y4e0HOT0 MaTepHaJia 6 OK 01-09
Kunemaruxa. 3,4 Mexannueckoe aBmwkeHue. OTHOCUTEIBLHOCTh MEXAHHYECKOIO

nBrkenns. Cucrema oTcyéra.

[psamast u oOpaTHas 337291 MEXaHUKH.

Pannyc-BexTop MarepuanbHOW TOUKH, €r0 MPOEKIUU Ha OCU CUCTEMBI
KoopauHart. Tpaexkropus.

[Nepemenienne, cKOpOCTh (CpenHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTH)
U YCKOPEHHE MATE€pPUANbHOM TOUKH, MX MPOCKIUU HA OCH CHUCTEMBI
koopauHaT. ClokeHne IepeMEeIIeHNH U CII0KCHIE CKOPOCTEH.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBHJKEHUE.
3aBUCHUMOCTh  KOODIMHAT, CKOpPOCTH, YCKOPEHHUsl M IyTH
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MaTepHaIbHON TOYKHU oT BpEMEHU
1 UX TpauKy.

CrobOomHOe majeHune. YCKOpEeHHe CBOOOIHOTO TaneHus. J[BmkeHne
Teja, OPOIIEHHOIO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPIHMHAT,
CKOPOCTH M YCKOpPEHHS MaTEpHalbHOM TOYKH OT BpPEMEHU U HUX
rpaduKy.

KpuBonuneitnoe aBuxkeHue. [[BHkeHHME MaTE€pUaIbHONM TOUYKH II0
OKpYKHOCTH. YTJoBas M JUHEWHas ckopocth. llepmon m yacrora
obpamenus. LleHTpocTpemurenpHOe (HOPMalbHOE), KacaTelbHOE
(TaHTeHIMAIBHOE) U TIOJTHOE YCKOPEHNE MaTepHabHOW TOYKH.
TexHuueckue  yCTpOWCTBA M TEXHOJOTMYECKHE  POLECCHI:
CIIUJOMETp, [BIDKCHHE CHApsIOB, LEMHBbIe, IIecTepéHYaTble U
peMEHHBIE Mepeiayr, CKOPOCTHBIE JTH(THI.

5 Jlabopamopnasa  paboma  Hsmepenue  yCcKOpeHnus — npu
NPAMONUHEUHOM PABHOYCKOPEHHOM o8udiCceHUl
10 HAKAOHHOU NJIOCKOCTU.

6 Ilpaxmuueckoe 3anamue
H3yuenue osusicenus mena no OKpysHCHOCMU C NOCMOAHHOU NO
MOOYII0 CKOPOCHIBIO.

7 Jlabopamopnasn paboma Hccredosanue 3a8ucumocmu nepuooa
00pawyeHuss KOHUYEeCKO20 MASAMHUKA
om_e20 napamempos

8 Pewenue 3adau ¢ npogheccuonanvhoil HanpasiennoCmslo

Tema 1.2
JmHaMuKa

Conep:xanue y4eGHOro MaTepuaJia

OK 01-09

9,10 IlepBbiii 3akon HrpioToHa. MHepruaibHble CHUCTEMBI OTCUETA.
ITpuniun otHocuTenbHOCTH [anmmies. HewHepruanbHble CHUCTEMBI
oTcuéra (onpeaeseHue, IPUMEpPHI).

Macca tena. Cuna. [IpuHun cynepno3unuy Cuil.

Bropoii 3axkon HeroToHa 17151 MaTepUaibHOM TOUKH.

Tpetnii 3akoH HeroTOHA 17151 MaTEpHUaIbHBIX TOUYEK.

3aKOH BCEMHPHOTO TATOTEHHSA. DKBUBAJICHTHOCTh I'PAaBUTALIMOHHON U
WHEPTHOH MacChl.

Cuna TsoKeCcTH. 3aBHCHMOCTh YCKOPEHHS CBOOOIHOTO TAJCHHS OT
BBICOTHI HaJl IOBEPXHOCTHIO MJIAHETH U OT reorpaguyeckoil IMUpOTEHI.
JIBmkeHne HeOECHBIX Tel M MX cnyTHHKOB. 3akoHbl Kerepa. IlepBas
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KOCMHYECKasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Tena, asmxyierocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cwiia TpEeHHs] CKOJBXKCHHUS M CHJIA
Tpenusi nokosi. Kosdouument tpenus. Cuna CONPOTHBICHHS TPH
JBIDKEHHM Tella B KHUIKOCTU WJIM rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEIHFHOTO ABIKEHUSI.

[asnenue. I'mapocraTuueckoe nasnenue. Cuiia Apxumena.
TexHuueckue  yCTPOHCTBA M TEXHOJOTHMYECKHE  INPOLIECCHI:
HOJIINIIHNUKH, IBUKEHUE HCKYCCTBEHHBIX CYTHHUKOB.

11 Ipaxkmuueckoe 3anamue Hsmepenue pagnooeliicmsyrowei cuil
npu 08UNCEHUU OPYCKA NO HAKTIOHHOU NIOCKOCHU

12 Jlabopamopnas paboma Ilposepra cunomesvi 0 He3a8UCUMOCTIU
8pemMeHl 08udicenust OpyCcKa o HAKIOHHOU NJIOCKOCMU HA 3A0aHHOe
paccmosiHue om e20 Maccwl

13/labopamopuas paboma Hccredogarnue 0sudicenusi Opycka no
HAKIOHHOU NIOCKOCIU C NepeMeHHbIM KOdpduyueHmom mpenus.

14 Pewenue 3a0au c npogeccuonanvbHoil HanpagieHHOCMbIO

Tema 1.3 Cratuka | Conep:kaHue y4eOHOT0 MaTepHaJia OK 01-09
TBEPIIOTO TENa -

15 Ao6comrotHo TBEpHOe Teno. llocTymarenbHoe W BpamarenbHOe

JIBUOKEHUE TBEpAOro Tejaa. MOMEHT CHJIbl OTHOCHUTEIIBHO OCH

BpamieHus. [Ineqo cumipl. CrnoxkeHue Cuil, MPHIOKEHHBIX K TBEPAOMY

teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBeCHsI TBEPIOTO TEa.

VYcroiuusoe, HEYCTOHYHUBOE, 0e3pazInyHoe paBHOBeECHE

TexHuyeckue  ycTpoHCTBA M TEXHOJOTMYECKHE  IPOIIECCHI:

KPOHIUTEHH, CTPOUTEIBHBINA KpaH, peméTyaTble KOHCTPYKIHH.

16 Pewenue 3a0au c npogheccuonaibHoil HANPAGIEHHOCHbIO
Tema 1.4 3akoHbI Copaep:xanne yueOHOro MaTepuasia OK 01-09

COXpaHEHUS B
MEXaHUKe

17,18 Hmnynsc MaTepuanbHOM TOYKHM, CHCTEMBI MaTepHabHBIX
Touek. LleHTp Macc cHcTeMbl MaTepHaJbHBIX ToueK. Teopema o
JBIDKEHHH LICHTPA Macc.

Nmnynsc cuitel ¥ I3MEHEHHE UMITYJIbCa Tela.

3aKOH COXPaHEHUs UMITyJIbCa.

PeakTiBHOE JBIKEHHE.
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MomeHT wuMmmynbca MartepuanbHOM Touku. IIpencraBnenue o
COXpaHEHUU MOMEHTA UMITYJIbCa B LICHTPAIbHBIX MOJISX.

PaboTa cuiiel Ha MaJIOM ¥ Ha KOHEYHOM TIepeMeneHnu. ['padudeckoe
MpeJICTaBIeHUE paOOTHI CHIIBL.

MOoONIHOCTh CUJIBL.

Kunetndeckas dSHeprus wmaTepuaabHOM TOYKH. Teopema 00

M3MEHEHUH KHHETUICCKOW SHEPTUH MaTePHATBHON TOUKH.
[loTennuanbHple W HEMOTEHIMANbHBbIE CHIbl.  [loTeHIManbHAas
sHeprus. lloTeHnwaneHas »dHeprus ymnpyro ae(GopMHUPOBaHHON
npyxunbl. IloTeHuuaneHast dHEprus Teda B OJAHOPOJHOM
rpaBUTAIlIOHHOM  moje. [loTeHnmaneHas  dHeEprust Tela B
TPaBUTAIIIOHHOM TIOJIE OAHOPOAHOTO Imapa (BHYTPH W BHE IIapa).
Bropast kocMuueckasi CKOpoCcTh. TpeThsi KOCMUYECKas CKOPOCTb.
CBs13p pabOTHI HEMOTEHIMATBHBIX CUJI C U3MEHCHHEM MEXaHUYIECKOM
SHEPrUU CUCTEMBI T€J. 3aKOH COXPAHEHHS] MEXaHUYECKOM SHEPIUH.
VYpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHymu myisi WaeadbHOM JKHAKOCTH Kak CJEACTBUE
3aKOHa COXpAaHEHUS  MEXaHW4YeCKOW dHepruu. TexHuueckue
YCTPOMCTBA W TEXHOJOTHYECKHE TMPOIECCHl: ABUKEHUE PaKET,
BOJOMET, KOMEpP, NPYKUHHBIA MUCTOJET, THPOCKOM, (QurypHOoe
KaTaHWe Ha KOHbKaX.

19 Jlabopamopnaa paboma Hsmepenue umnyivca mena no
MOPMO3ZHOMY nymu

20 Ilpakmuueckoe 3anamue V3mepenue cunvl mszu, CKOPOCMU
MoOeu INeKMPOMOOUIS U MOWHOCTIU CUTbL MA2U

21/Iabopamopnas padboma CpaBHEHUE HU3MEHEHUS! MOTECHUHUAIbHOU
SHEPTHH MPYKHUHBI ¢ pabOTOM CHUIIBI TPEHUS

22 Pewenue 3a0au c npogheccuonaibHOl HANPABIEHHOCHbIO

Pa3znen 2. MoJsiekyasipHasi pu3MKa M TepPMOAMHAMHUKA

Tema 2.1
OCHOBBI
MOJICKYJISIPHO-
KHHETHYCCKOH
TEOPHH

Conep:xanue y4eGHOro MaTepuaJia

23,24 OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKOH TeopHuH
(MKT), wux onsitHOe o0OocHoBanme. Jluddysus. bpoyHoBckoe
JIBIDKCHHE. Xapakrep JIBYDKEHHUS
W B3aMMOJICHCTBUSl YacTHI] BelIeCTBa. MOJENH CTPOCHHS Ta30B,
XKHUIOKOCTEH M TBEPABIX Tel W OOBSICHEHHE CBOMCTB BEIIECTBA Ha
OCHOBE JTHX Mojeneil. Macca W pasMmepbl MOJEKYJI (aTOMOB).

OK 01-09
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KonuuectBo BemectBa. [loctosinnas ABoraapo.

TernmoBoe paBHOBecwe. TemmepaTypa W CIIOCOOBI €€ H3MEpEHUs.
[lIkana temneparyp Leabcus.

Mopens uacalbHOTO Ta3a B MOJEKYJISIPHO-KHHETUYECKON TEOPHH:
YaCTUIIBl Ta3a JBUKYTCS XaOTHUECKH U HE B3aUMOJACUCTBYIOT JIPYT C

IpYTOM.

l'azoBeie 3aKOHBI. YpaBHeHue Menpeneesa—Kianelipona.
AblcomoTHast Temneparypa (mkana temneparyp KenbBuHa). 3akoH
JanpToHa. N3omnpouecchl

B HJCAIbHOM TIa3e C IIOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
I'paduueckoe mpepcTaBieHHEe HM30MPOIECCOB: HM30TEPMa, H30X0pa,
n3obapa.

CBsi3p MEXIy [aBICHHEM U CpeOHEeH KHHETHYECKOW JHepruen
MOCTYMaTeIbHOTO TEMJIOBOTO JABMKEHHS MOJIEKYJ HIEaTbHOrO Tas3a
(OCHOBHOE  ypaBHEHHE  MOJICKYJSIDHO-KHHETUYECKOH  TeopHH
WJeaLHOTO Ta3a).

CBs13b aOCOTIOTHOM TeMITepaTyphl TEPMOIMHAMUIECKON CHUCTEMBI CO
CpedHel KHUHETUYECKOM JHEPrue MOCTYNaTelbHOr0 TEIUIOBOTIO
JBUKEHUS €€ 4acTull.

TexHrU4ecKre yCTpOUCTBA U TEXHOJIOTUYECKUE IIPOLECCHI: TEPMOMETP,
OapomeTp, MoJdy4YeHHe HAHOMATEPHAIIOB.

25 Jlabopamopuas paboma Vccreoosanue npoyecca YCmMAaHo8ieHUA
MENI06020 PABHOGeCUs. NPU Men10obOMene Mmedncdy eopsadell U
XOJIOOHOU 80001

26,27 Jlabopamopuaa paboma U3yuenue  uU30MEPMULECKO2O
npoyecca

28,29 Ilpakmuueckoe 3anamue:
H3yuenue uzoxoprozo npoyecca.
H3zyuenue uzobaprozo npoyecca.
IIposepka ypagnenus cocmosHus.

30 Pewienue 3a0au ¢ npogpeccuonanbHoll HANPAGIEHHOCHIbIO

Tema 2.2
TepmoauHamuka.
Tennossle MalIMHBL

Conep:xanue yueGHOT0 MaTepuaJsia

31,32 Tepmommnammueckass (TJ[) cumcrema. 3amaHue BHEIIHUX
YCIOBUHM AJIsI TEPMOJMHAMHYECKON CUCTEMBI. BHEIIHWE BHYTpEHHUE
napameTpsl. [TapaMeTpsl TEpMOAMHAMUYECKOW CUCTEMBI KaK CpEIHUE
3HAYCHHUS BCITMYMH, OIMMCHIBAFOIIINX eé COCTOSTHHE Ha
MMKPOCKOITUYECKOM YPOBHE.
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HyneBoe nawamo tepmomuHaMuku. CaMOIpPOU3BOJIbHAS pellaKcallus
TEPMOJIUHAMUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenp uneasbHOro raza B TEPMOJMHAMUKE — CUCTEMA YpaBHEHMI:
ypaBHeHne Menneneesa—KnanelipoHa 1 BeIpakeHHE AJI BHyTpEHHEH
SHEPruu. YCJIOBHUS TNPUMEHUMOCTH 3TOH  MOJENH:  HHU3Kas
KOHLIEHTpAlUsl 4YacTUL, BBICOKHE TeMIlepaTypbl. BoelpaxkeHue st
BHYTPECHHEH SHEPTHH OJJHOATOMHOTO HJICATHHOTO ra3a.
KBasucratnueckue u HeCTaTUUECKHUE MPOIIECCHI.

DnemMeHTapHas paboTa B TepMoauHamuKe. Buramcnenwne paboThl 1O
rpaduky mpomecca Ha pV-auarpamme.

Temnonepenaya Kak Ccrmoco0 W3MEHEHHS BHYTPEHHEH DHEpruu
TEPMOJMHAMUYIECKON CUCTEMBI Oe3 coBepIiieHus padboTel. KoHBeKIus,
TEIJIONPOBOJAHOCTD, U3TyYCHHE.

KonnuectBo TemnoTsl. Tenmno€MkocTh Tena. YenabHass U MOJISIpHas
TEINIOEMKOCTH BELIECTBA. YpaBHeHHe Maiiepa. YenpHas TeroTa
cropanus Tomiua. Pacuér konuuecTBa TEIIOTHI IPU TEILIONEpEaade.
[TonsTre 06 agrabaTHOM TIpoIIECCe.

[lepBslit 3akoH TepMoauHaMUKK. BHyTpeHHsas sHeprus. KommnuecTBo
TEIUIOTHI W paboTa Kak Mepbl W3MEHEHHWS BHYTPEHHEH OSHEpruu
TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoii 3ak0H TepMOJMHAMUKHU AJIsI PABHOBECHBIX ITPOLIECCOB: Uepe3
3aIaHHOC PABHOBECHOE COCTOSIHHUE TEPMOJUHAMUYECKON CHCTEMBI
MIPOXONT EAMHCTBEHHAs anuadara. AOCOIOTHAS TeMIeparypa.
Bropoii 3akoH TepMOAMHAMUKHK JUIsi HEPABHOBECHBIX MPOIECCOB:
HEBO3MOXKHO TepeaTh TEIIOTYy OT Ooljiee XOJOAHOTO Tela K Oojee
HarpetoMy 0Oe3  kommeHcanmu (Kmaysmyc). Heobparumocts
HNPUPOIHBIX IIPOLECCOB.

[Ipuntune! nefictBus TerioBsx MamuH. KIT/I.

Makcumansnoe 3nauenue KII/. Iuxn Kapno.

DKOJIOTMYECKHE aCIEKThl HCIOJIb30BaHUSA TEIUIOBBIX JBUTATENECH.
TeroBoe 3arps3HEHNE OKPYKAIOIIEH Cpeibl.

Texnudeckue  yCcTpOWCTBA M TEXHOJOTUYECKHUE  IPOILIECCHI:
XOJOJUIFHUK, KOHAWIMOHED, [U3eIbHBIH ¥  KapOIOPaTOPHBIH
JBUTATENH, TIapoBasi TypOMHA, MOlyYeHHEe CBEPXHHU3KUX TEMIIepaTyp,
YTHIN3AIUS «TEIUIOBBIX» OTXOJIOB C HCIOJB30BAHUEM TEIIOBOTO
Hacoca, yTWIHM3alusg OWOOPTaHWMYECKOTO TOIUIMBA JUIS BBIPAOOTKH
«TEILIOBOM» U AJIEKTPOIHEPrUU.
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33,34 Jlabopamopuasn paboma Uzmepenue yoenvbHol menioémkocmu

35,36 Jlabopamopnas paboma Vccrnedosanue npoyecca 0Cmul8anus
sewecmsa

37,38 Ilpakmuueckoe 3auamue: V3zyuenue 83aumocsensu sHepeul
MENHCMONEKYAAPHO20 83AUMOOCUCBUSL
U memnepamypvl KUNEeHUs HcUoKocmel

39 Pewenue 3a0au c npogeccuonanvHoii HaNPaeAeHHOCHbIO

Tema 2.3
ArperarHble
COCTOSIHUS
BEIIIECTBA.
®dazoBbie
MIePEXO/IbI

Conep:xanue yueGHOT0 MaTepuaJsia

40,41 Ilapoobpa3zoBaHne W KOHIEHcalus. McmapeHne W KUTICHHE.
VY nenbHas TeroTa napooOpa3oBaHHS.

HacrwimenHple 1 HeHACHINEHHbBIE Mapbl. KadyecTBeHHAss 3aBHCUMOCTD
TUIOTHOCTH

W JIaBJICHHUS HACBIIICHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCHMOCTh
0T 00BbEMa HACHIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEPATYPhl KUTICHHS
OT JJABJICHUS B )KUKOCTH.

BrnaxxaocTs Bozayxa. AGCOTIOTHASI U OTHOCHTENbHAS BIAKHOCTb.
TBépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOMHUS
CBOMCTB KpucTaiuioB. llmaBneHwe w KpucTamu3anus. Y aeiabHas
TerroTa miaBiaeHus. CyOmumarus.

Hedopmaruu tBépaoro tena. Pactsokenue u cxarue. Casur. Moayiib
IOwnra. [Ipenen ynpyrux aedopmanuii.

TemnoBoe pacmpeHue >XKHAKOCTEH M TBEPIBIX Tel, OObEMHOE M
JMUHEHHOE paclIupeHne. AHTapMOHU3M TEIUIOBBIX KOJIEeOaHWH YacTHIl
BEIIECTBA KaKk IpPUYMHA TEIJIOBOTO  paciiupeHus Ten (Ha
KauyeCTBEHHOM YPOBHE).

[IpeoOpazoBanmne sHEPTUH B (ha30BBIX MTEPEXOaxX.

YpaBHEHHUE TEIJIOBOTO OaaHca.

IloBepxHOocTHOE  HarskeHue. Ko3(huuueHT  MOBEPXHOCTHOTO
HatspkeHus. Kamwapuele siBneHus. [{aBieHue 1oji UCKPUBIEHHOU
MOBEPXHOCTHIO XuaAKocTH. @opmyna Jlamnaca.

TexHuueckre yCTPOHCTBa M TEXHOJIOTHYECKUE IPOLIECCHI: JKUAKHE
KPUCTAJLIBI, COBPEMEHHBIC MaTePHAIIBL.

42 Pewenue 3a0au c npogheccuonanbHoil HARPABIEHHOCHbIO

43 Koumponvnaa paboma Nel
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Pa3nen 3. DnekTponMHaMuka

Tema 3.1
DIIEKTpUYECKOE
noie

Conep:xanue y4eoHOro MaTepuaJia

3

44,45 DnexTpuzanusa Tea U €€ MPOsABICHUA. DJIEKTPUUYECKUM 3aps.
JlBa BHIa OJIEKTPUYECKHX 3apsAAoB. [IpOBOAHMKH, AHMINEKTPUKU H
MOJTYTIPOBOJHUKH. DJIEMEHTAPHBIA JJIEKTPUUECKAN 3apsia. 3aKoH
COXpaHEeHUs IEKTPUUYECKOT0 3apsia.

Bsaumogeiicteue 3apsiioB. Toueunsle 3apsaabl. 3akoH KymoHa.
DnekTpudeckoe moje. Ero neficTBre Ha 3JIeKTpHISCKUE 3apsibl.
Hanpsok€aHocTh nekTpuueckoro moisi. [IpoOHbIi 3apsin. Jluaum
HaNpsKEHHOCTH 3JIEKTpUUYecKoro nosid. OJHOPOIHOE AIIEKTPUUECKOE
ToJe.

[loTeHmanbHOCTH 3JIEKTPOCTATHIECKOTO OIS PasnocTth
MOTEHUUAIOB W HampsbkeHue. [loTeHumanbHas sSHEprus 3apsjia B
9JIEKTPOCTATHYECKOM mosie. IloTeHman 3neKTpoCcTaTHIeCKOro MoJsl.
CBsa3p HampsHKEHHOCTH MO M PA3HOCTH IOTEHLHUANOB  JUIS
JNEKTPOCTaTHUECKOTO  moyg  (Kak ~ OJHOPOJHOTO, Tak M
HEOJHOPOJIHOTIO).

[IpuHuMn cynepno3uuuu 3JIEKTPUIECKUX MOJEH.

IMone Toweunoro 3apsima. Ilome paBHOMEpPHO 3apsyKEHHOW chepsl.
[one paBHOMEPHO 3apsHKEHHOTO 10 00bEMY miapa. [lone paBHOMEpHO
3apsOKEHHOM ~ OECKOHEYHOW  mIockocTH.  KapTuHbl  nmuHMIA
HaNPsHKEHHOCTH OTUX MOJIEH W DKBUITOTEHIUAIBHBIX IOBEPXHOCTEH.
[IpoBoAHHKM B 3JIEKTPOCTATHUECKOM TIOJie. YCJIOBHE paBHOBECHS
3aps0B.

JWBaeKTpuKu B DJIEKTPOCTATHYECKOM IMoje. JludnmekTpuueckas
MIPOHUIIAEMOCTH BEIIECTBA.

Konpencatop. OnekTpoéMKOCTh KOHAEHCATOpa. OJEKTPOEMKOCTb
IJIOCKOTO KOHJIEHCATOpA.

[lapannensHOe coenuHeHne KoHAeHcaTopoB. [locrmemoBaTtenbHoe
COEMHEHNE KOH/IEHCAaTOPOB.

OHeprus 3apspKeHHOr0 KOHAEHCaTopa.

JIBI>KEHME 3apsOKEHHOM 4YacTUIBI B OJHOPOJHOM DIIEKTPHYECKOM
ToJe.

TexHudyeckue  ycTpoHCTBA M TEXHOJOTMYECKHE  IPOIIECCHI:

AIIEKTPOCKOII, AIIEKTPOMETDP, AIIEKTPOCTATHYECKAST  3allWTa,
3a3eMJICHHE  DJIEKTPONPHOOPOB,  KOHICHCATOPBI,  T'€HEPaTop
Ban ne 'paaga.
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46 Pewenue 3a0au c npogheccuonanbHol HANPAeIeHHOCHbIO

Tema 3.2 .
TTocTossHHBIH
3JIEKTPUUYECKUHN TOK

Conep:xanue y4eGHOro MaTepuajia

47,48 Cua toka. [IoCTOSHHBIN TOK.

VYcinoBus  CyIIECTBOBaHHS TIOCTOSIHHOTO — AJIGKTPUYECKOTO  TOKa.
Hcrounnku Toka. Hampsoxenune U u DJ1C &.

3axon Oma U1l y4acTKa IeTH.

DJNEeKTpUYEeCKOe  COMPOTHBICHHE. 3aBHCUMOCTb  CONPOTHBICHHMS
OTHOPOJHOTO MPOBOAHHWKA OT €r0 JJIUHBI M IUIONIaAd TOMEepPEeYHOro
CeYeHHs. Y IeNbHOE COMPOTHUBIIEHUE BEIIECTBA.

[locnenoBatensHOe,  MapajuleNbHOE,  CMELIAHHOE  COEOUHEHHE
MPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX DIEKTPUYECKUX  LIEMEil.
[IpaBuna Kupxroda.

PaboTa anextpudeckoro Toka. 3akon Jxoyns—Jlenna.

MOIIHOCTE 3MEKTPUIECKOTO TOKa. TerioBast MOIIHOCTE, BhIAEsIeMast
Ha pe3ncTope.

3/IC u BHyTpeHHEE COMPOTUBIICHNE UCTOYHHUKA TOKA. 3aKoH OMa 1ist
MOJHOM (3aMKHYTOH) 3JIEKTpUYECKOW Iienu. MOIIHOCTh MCTOYHHKA
Toka. KopoTkoe 3ambIkaHue.

KonpencaTop B enu noCTOSHHOTO TOKA.

TexHuueckue  yCTpOMCTBA M TEXHOJOTHYECKHE  IIPOLIECCHI:
aMIepMeTp, BOIBTMETP, PEOCTAT, CYETUHK IISKTPUISCKON IHEPTHH.

49,50 IlIpaxmuueckoe 3anamue: Hccredogarue cmeulanio2o
COeOUHEeHUs pe3UCOPO8

51 Pewenue 3a0au c npogheccuonanbHoil HANPAGIEHHOCHBIO

Tema 3.3 Toxu B
Pa3IMYHBIX CpeIax

Conep:xanue y4eGHOro MaTepuaJia

52,53 Onektpuueckas IPOBOAMMOCTb  PA3IMYHBIX  BEIIECTB.
OJEeKTpOHHasi MPOBOIUMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTD
COIIPOTHUBJICHHS METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.
OnexTprudeckuil TOk B BakyyMe. CBONWCTBA 3JIEKTPOHHBIX ITyYKOB.
INonynpoBoguuku. CoOcTBeHHass W TNpPHUMECHAas IMPOBOAUMOCTD
nmosynpoBogHUKOB. CBoiicTBa p—n-mepexona. llomynpoBogHUKOBEIE
npuOOPEI.

ONEKTPUUYECKUH  TOK B OJIEKTPOIUTAX.  DIEKTPOIHTHYECKAS
TUCCoTHanysl. DIIeKTposn3. 3akoHbl Dapazes s JIeKTpoIH3a.
ONEeKTPUICCKUN TOK B razax. CaMocCTOSTENbHBIN u
HECaMOCTOATENbHBIN pa3psia. Pa3snuuHble THUIIBI CaMOCTOSITEBHOIO
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pa3psiaa. Monunus. [lna3ma.

TexHudyeckue  ycTpoOWCTBA WM NPAKTHYECKOE  NPUMEHEHHE:
ra3opaspsiHble JIAMITHI, 3JIEKTPOHHO-TTydeBast TpyOKa,
MOJIYIPOBOJTHUKOBBIE MPUOOPBI: JHUON, TPaH3UCTOP, (HOTOAMO,
CBETONIMOJI, TaJbBaHWKa, paQUHUpPOBaHWE  MEIW,  BBIILUIABKA
QTFOMHHUSA, JIEKTPOHHAS MUKPOCKOTIHSI.

54 Konmponsuas pavoma Ne2

Cemecmp 2

Tema 3.4
MaruutHoe nose

Conep:xanue y4eGHOro MaTepuajia

55,56 BzaumopnelicTBHE MOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C
ToKOM. MarautHoe nose. Bektop maruutHoi unaykuuu. [IpuHuun
CYIEPIIO3UIIMM MAarHUTHBIX MoJiel. JIMHUA MarHUTHOW MHAYKITUH.
MarauTHoe TOJE MPOBOJHHUKA C TOKOM (IIPSIMOTO MPOBOJIHUKA,
KaTyLIKA
1 KpyroBoro BuTKa). OnsIT Opcresa.

Cuna Amriepa, €€ HaIIpaBJICHUE U MOIYJIb.

Cuna JlopeHna, e€ HampaBieHHE U MOAYJb. J[BH)KEHHE 3apsKEHHOU
YaCTUILIbI

B OJIHOPOJHOM MarHuTHOM 1oJie. Pabota cumbl Jlopenma.

MaruutHoe mnone B BemectBe. DeppoMarHeTMku, mapa- u
JIMaMarHeTHKU.

TexHuueckue  yCcTpoMcTBA M TEXHOJIOTUYECKHE  ITPOIIECCHI:
MIPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, JJEKTPOMAarHUTOB, TECTEp-
MYJIETUMETP, AJICKTPOJBUTATENb SIKOOM, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHIL.

57,58 Jlabopamopnasa paboma Vccredosanue MAacHUMHO20 NOJIS
NOCMOSIHHBIX MACHUMO8

59,60 IIpakmuueckoe 3anamue: Hccieooganue — Oelicmeus
NOCMOAHHO20 MAZHUMA HA PAMKY C NMOKOM.

61 Pewenue 3aoau c npogheccuonanvnoii HanpaeIeHHOCMbIO

Tema 3.5
DNeKTpOMarHuTHas
WHTYKIHS

Conep:xkanue y4eOHOro MaTepuajia

62,63 SIBnenue snexTpoMarHuTHOM HMHIYKIUH. [loTok BekTopa
MarHuTHOW MHAYKIuU. DJC uHAYKIUH. 3aKOH >JIEKTPOMAarHUTHOMN
nHaykuuu @apanes. Buxpepoe anekrpuueckoe noge. Toku Dyko.

OJC wWHOyKIIMM B TPOBOJHUKE, IBHXKYIIEMCS B OIHOPOIHOM
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marauTHoM noJie. [Ipasuio Jlenua.

WuayktuBHOCTE. KaTymmka WHAYKTHBHOCTH B IEMU IOCTOSHHOTO
Toka. SIBenne camomHaykun. DJC caMOWHIYKITHH.

3Hepr1/m MAaravuTHOIO ITOJIA KaTyIIKU C TOKOM.

DNEKTPOMarHuTHOE TOJIE.

TexHuueckue  yCTpOWCTBA M TEXHOJOTMYECKHE  IPOLECCHI:
WHIAYKUMOHHAA I€4Yb, COJIEHOMJ, 3aIuTa OT JJIEKTPU3ALUMUA TeJl IIpU
JIBUKCHHY B MAaTHUTHOM TI0JI€ 3eMJIH.

64,65  IIpakmuueckoe  3anamue:  Hccredosanue — s6nenus
IAEKMPOMASHUMHOU UHOYKYUU

66 Pewenue 3a0au c npogheccuonanbHoii HANPAGIAEHHOCHbIO

67 Konmponvnasn paboma No3

Pa3nen 4. Kojiedanus v BOJIHBI

Tema 4.1
MexaHudeckne
Konebanus

Conep:xanue y4eO0HOro MaTepuaJia

68,69 KonebarenbHas cucrema. CBOOOIHBIE KOJIeOAHMS.
I'apmonnueckue kosnebanus. KnHemarnueckoe M IHHAMHYECKOE
omucaHWe. DHEPreTHYecKoe  ONMUCaHue  (3aKOH  COXpaHEHHs
MEXaHMYECKOH OSHepruu). BbpIBOA  AMHAMHYECKOTO  ONMHCAHHS
TFapMOHHYECKUX KoseOaHui u3 ux SHEPreTHYECKOTr0
1 KHHEMaTHYECKOTO OTIMCAHHMS.

Ammuntyna u Qaza koneGanuid. CBs3b aMIUIMTYABl KOJIeOaHMIA
WCXOTHOW BEIMYMHBI C aMIUTUTYyAaMH KojieOaHHH e€ CKOPOCTH H
YCKOPEHHUS.

Ilepwon w w4yacrora xkonebGanuid. [lepuom Mmamblx CBOOOTHBIX
KoJie0aHuil ~MaTeMaTH4ecKoro MasTHuKa. lleprox  cBOOOIHBIX
KoJIeOaHUH MPY>KUHHOTO MasITHUKA.

IonsTHE O 3aTyxammux KoyieOaHUsX. BbIHYKIEHHBIE KOJCOaHMs.
Pezonanc. Pe3onancHas kpuBas. BriusHue 3aryxaHus Ha BUI
PE30HAHCHOW KpUBOi. ABTOKOJIeOaHUS.

TexHnueckue yCTPOHCTBA M TEXHOJIOTHYECKUE MPOLIECCHI: METPOHOM,
9achl, Kauelu, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

70 Pewenue 3a0au ¢ npogheccuonanbHoll HARPAGIEHHOCHbIO

Tema 4.2
ONeKTpOMarHuTHBI
e KojeOaHus

Conep:xanue y4eGHOro MaTepuajia

71,72 Konebarenbubiii KOHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHBIC
KoyieOaHusl B WAEaINbHOM KoJjiebaTenbHOM KOHType. Popmyna
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Tomcona. Cas13p aAMIUTUATY JIbI 3apsaaa KOH/IeHCaTopa
C aMIUTUTYAOH CHIIBI TOKA B KOJieOaTeIbHOM KOHTYpE.

3aKOH COXpPaHEHHs SHEPIUU B UACAIBHOM KoJeOaTeIbHOM KOHTYpE.
3aryxawime  JICKTPOMArHUTHbIC  KoJieOaHus.  BbIHYKICHHBIC
3JIEKTPOMArHUTHBIE KOJIeOaHusl.

[TepemenHBI TOK. MOIIHOCTE NEPEMEHHOIO TOKA. AMIIIUTYIHOE U
JEHCTBYIOIIEEe 3HAYCHWE CHJIBI TOKAa M HANPSKEHHS MPH Pa3ImdHOU
(opme 3aBUCHMOCTH NEPEMEHHOTO TOKa OT BPEMEHH.
CuHycouIanbHbI NEepeMeHHbI TOK. Pe3ucrop, KoHAEHcAaTop U
KaTyllKa HHIYKTHBHOCTH B LENM CHHYCOMJAJIBHOI'O II€PEMEHHOTO
ToKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsKeHUI.

Wpneanbueiii  tpancopmarop.  I[IpowsBoactBo, mepemaua  H
noTpedIeHUE 3IEKTPUUECKON SHEPIHH.

OKOJOTMYECKHE PUCKM TPH  TPOU3BOJCTBE  AJIEKTPOIHEPTHH.
KynbTypa ucnonbp3oBaHus 3JIEKTPOIHEPTHH B TOBCETHEBHON KU3HMU.
TexHuueckue  yCTPOHCTBA M TEXHOJOIMYECKHE  IPOLIECCHI:
JNEKTPUYECKUH 3BOHOK, TE€HEepaTop IIEPEeMEHHOT0 TOKa, JIMHHUH
JJeKTpornepeay.

73 Pewenue 3a0au c npogheccuoHanbHoll HARPAGIEHHOCHbIO

Tema 4.3
Mexanndeckue u
SHGKTpOMaFHI/ITHBIe
BOJIHEL.

Copepxanne yue0HOr0 MaTepHuaJia

OK 01-09

74,75 MexaHnuueckue BOJHBI, YCIOBHSA MX PpacHpoCTpaHEHUs.
Ilonepeunble ¥ mponoipHble  BOJHBL.  llepuon,  ckopocTh
pacrnpocTpaHeHus U JUIMHA BOJHBL. CBOMCTBa MEXaHWYECKUX BOJIH:
OTpa’kKeHHe, peJoMIIeHIEe, HHTEp(EPEHIH U TUPPAKIIHSL.

3Byk. CkOpocTh 3ByKa. I'poMkocTh 3Byka. Bwicota Toma. TemOp
3ByKa. [IlymMoBOe€ 3arpsi3HeHHEe OKPYXKarOLER Cpebl.
ONEeKTPOMarHUTHHIE BOJIHEL. Y CIOBHUSA I/I3J'Iy‘leHI/I${ JIEKTPOMAarHUTHBIX
BOJIH. B3aumHas opueHTaius BEKTOpoB E B, ,V B JICKTPOMarHUTHOI
BOJIHE.

CBoliCTBa 3NEKTPOMAarHUTHBIX BOJH: OTpPakKeHHE, IpeloMIICHHE,
NoJsApU3ays, HHTEpHEPEHIH U TUPPAKIIHSL.

[[Ixana 351eKTpOMarHUTHEIX BOJIH. [IpHMeHeHHe >IeKTpOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.

[TpuHLMIIBL painOCBSI3U U TeNEBUACHUS. Paguonokanus.
ONEeKTPOMarHuTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHn4yeckne  ycTpoOHCTBA M NPAKTHYECKOE  IPHUMEHCHMHE:
MY3BIKQJIbHBIE HWHCTPYMEHTBI, pajap, pPaauonpuEéMHUK, TEJIEBHU30D,
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anteHHa, Ttenedon, CBY-neusb, ynbTpa3ByKoBas OMarHOCTHKA B
TEXHHUKE U MEIULIUHE.

76,77 Pewienue 3a0ay ¢ npogheccuoHanbHoll HARPAGIEHHOCHIbIO

78 Konmponvnas paooma Ned

Tema 4.4 OnTuka

Conep:xanue yueOHOro MaTepuasa

OK 01-09

79,80 IlpsimonmuHEHOE pPacHIpOCTPAHEHHE CBETa B OJHOPOIHOM
cpene. JIyu cBeta. ToueuHbIil HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3akOHbl OTpaxkeHuss cBeta. IlocTpoeHue
n300pakeHui B riockoM 3epkane. Chepuueckue 3epkaa.
[Ipenmominenune cBera. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIOTHBIM
MOKa3aTelb TIPETTOMIICHHSL. OTHOCHTENBHBIH MOKa3aTelb
npenomieHust. [IocTOSIHCTBO 4YacTOTHI CBETa W COOTHOIICHWE JUJIHH
BOJIH TIPH TEPEX0Jic MOHOXPOMAaTHYECKOTO CBETa Yepe3 TpaHuIly
paszzena IByX ONTHYECKUX CPe/l.

Xon mydueit B mpu3me. [ucnepcusi ceera. CloxHBIH cocTaB 0enoro
cBera. [IBer.

[Momnoe BHyTpeHHee oOTpaxkeHHe. I[IpefenbHBI Yroia MOJHOTO
BHYTPEHHETO OTPaKECHUSI.

Cobuparomue W paccemBaroniue JMH3BL ToHkas nma3a. DoKycHOE
paccrosiHue

W ONTHYECKas CHJIA TOHKOM JHMH3BL 3aBUCUMOCTh (OKYCHOTO
pPacCTOSIHUSI TOHKOW CQEepHUecKOd JHH3BI OT €€ TeOMETpUU |
OTHOCHUTEIFHOTO TTOKa3aTes MPeIOMIICHHUS.

dopmyra TOHKOM JIMH3BI. Y BeJTHUEHUE, TaBaeMOe JIMH30M.

Xon nydYa, TPOIIEANIETO JHH3Y MOJ TPOHW3BOIBHBIM YIJIOM K €&
rIaBHOM omnrtudeckod ocu. [locTpoeHne wW300paKeHUH TOYKH |
OTpe3Ka psSMOit B coOUparoIIUX
Y pacCeMBAIONINX JIMH3aX U UX CUCTEMaX.

OnTtudeckue npubopbl. Paspemraromas crmocoOHOCTE. [ma3z  kak
OINTUYECKAs CUCTEMA.

[Ipenenpl NPUMEHUMOCTH F€OMETPUIESCKON OTITHKHY.

Bomnoras ontuka. MHTEepdepeHIus cBeta. KorepeHTHBIC HCTOYHHKH.
VYcnoBuss  HaOMIOJICHWsT ~ MakCHMYMOB M MHHAMYMOB B
MHTEP(OEPCHIIMOHHON KapTUHE OT JBYX KOI'EPEHTHBIX HCTOYHHKOB.
[Ipumepsr kIaccuyecknx WHTEPPEPEHIIMOHHBIX —cxeM./[udpaxmms
cBera. Jludpakimonnas pemérka. YciioBHe HaOMIOACHHS TIABHBIX

27



MakCUMYMOB IpH [aJ€HUM MOHOXPOMAaTUYECKOTO CBETa Ha
TUQPAKIHIOHHYIO PEIIETKY.

ITonsipuzanus ceera.

TexHu4ecKkue ycTpoUCTBa U TEXHOJIOTUYECKUE IIPOLIECChI: OUYKH, JIyIIa,
MEPUCKOI, (QoToamnmapar, MHUKPOCKOI, NPOCKIMOHHBIA ammapar,
IIPOCBETJIICHUE ONTHKM, BOJIOKOHHAs ONTHKA, IU(PaKLHUOHHAS
peuéTKa.

81,82 Ilpaxmuueckoe 3auamue [lonyuenue uzobpasicenus 6 cucmeme
U3 NJ10CKO2c0 3epKaia u JTuH3bl.

83,84 Ilpaxmuueckoe 3auamue Ilonyuenue uzobpasicenus 6 cucmeme
U3 NIOCKO20 3epKAa U JIUH3bI.

85,86 Pewienue 3a0au ¢ npogheccuonHanvHoll HAnPAGIEHHOCHIbIO

87 Konmponwvnaa paooma Ne5

Pa3nes 5 OcHOBBI clieNMAJIbLHONH TEOPHH OTHOCHTETbHOCTH.

Tema 5.1 Ocuospr | COAEPKaHNEe y4eOHOT0 MaTepHaa OK 01-09
CIIeIMABHOMN 88,890 I'panHuubl TPUMEHMMOCTH  KJACCHYECKOM  MEXaHUKH.
Teopuu ITocTynaTel crienuaabHOM TEOPUH OTHOCUTEIBHOCTH.
OTHOCHUTEIbHOCTH | IIpOCTpaHCTBEHHO-BpeMeHHOM nHTepBai. [IpeoOpaszoranus JlopeHia.
VYcnosue  npuuMHHOCTH.  OTHOCHTENBHOCTh — OJHOBPEMEHHOCTH.
3amemieHre BpEeMEHHU
W COKpallleHHEe [UIMHBI. OHEpruss M UMIYJIbC PENSITUBUCTCKON
yacTulpl. CBSI3b Macchl C 3HEPrueil U MMITYyJIbCOM PENATUBHUCTCKON
Y4aCTHULbI. DHEPIUs HOKOsL.
TexHudeckue  yCTpOWCTBA M TEXHOJOTHYECKHE  IPOLECCHI:
CITYTHUKOBBIE MPUEMHUKH, YCKOPUTENH 3apsKEHHBIX YaCTHII.
90,91 Pewienue 3a0au ¢ npogheccuonanvHoll HARPAGIEHHOCHIbIO
Paznen 6. KBantoBas ¢pusuka
Tema 6.1 Copaep:xxanue yuedOHOTo MaTepHuaJia OK 01-09
KopnyckyisipHo-

BOJIHOBOM Ayajin3m

92,93,94,95 PaBHOBecHOe TEIUIOBOE  HW3MydeHHWE  (M3IydCHHUE
abcomoTHO u€pHOTO Tena). 3akoH cMenienus Buna. ['unoresa [Tnanka
0 KBaHTax.

@DoTOHBI. DHEPTHUS U UMITYJIEC (POTOHA.

doroadpdexr. Ombitei  A.I'. CroneroBa. 3akoHbl ¢HoTodddexTa.
VYpauenue OnHmTeliHa st ortosddekra. «KpacHas rpaHuna»

¢dhoroaddexra.

JlaBnenne cBera (B 4YacTHOCTH, JAaBJICHHWE CBeTa Ha aOCOJOTHO
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MOTJIOMIAIOIIYI0 M aOCOJIOTHO OTPaXKAIOII[YIO0 TMOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BonHoBbie cBoiicTBa uyacTtull. Bonnbl nie bpoitns. JljimHa BOJHBI
ne bpoinis 1 pa3mepbl 00aCTH JIOKAIM3AIMA JABYIKYIIEHCS YaCTHIIBIL.
Kopnyckynspao-BonmHOBOM nyanmu3Mm. Judpakuusi 37IEKTPOHOB Ha
KpHUCTaJUIax.

Crnenuguka U3MEpPEHUI B MHKPOMHUDE. CooTtHomeHus
Heonpeaenénnocreii ['efizenbepra.

TexHudyeckue  yCcTpOWCTBA WM TEXHOJOTHYECKHE  TPOIIECCHI:
CIIEKTPOMETP, (POTOIIEMEHT, (POTOMATINK, TYHHEIbHBI MHUKPOCKOTI,
CoJIHeuHas 0aTapesi, CBETOAMOI.

96,97 Pewienue 3a0au ¢ npogheccuonHanbHoll HARPAGIEHHOCHLbIO

Tema 6.2 Ousuxa Copepxanne yae0HOT0 MaTepHuaJia OK 01-09
aTroma 98,99 OnbITEI MO HUCCIEAOBAaHUIO CTPOEHMs aroma. llmanerapHas

Mozenb atoma Pesepdopna.

[Moctynarel Bopa. M3ny4yenue u noriomieHre GOTOHOB MPH MEPEXOJIe

aToMa ¢ OZHOTO YPOBHS HEPTHH Ha JPYTOH.

Bunsl ciextpos. CexTp ypoBHEH SHEPTUH aTomMa BOIOPOAa.

CrioHTaHHOE ¥ BBRIHYKIIEHHOE M3TydeHHUE cBeTa. Jlazep.

TexHuueckre  YCTPOHCTBA M TEXHOJOTHMYECKHE  IMPOLECCHI:

CIIEKTPaNbHBIA  aHamu3  (CHEKTPOCKOI),  Jlazep,  KBAHTOBBIH

KOMIIBIOTED.

100,101 Pewenue 3a0au c npogheccuonaibHoil HANPAIEHHOCHbIO
Tema 6.3 ®uzuka | CoaepskaHue yueOHOro MaTepuaJia OK 01-09

aTOMHOTO siipa u
AJIEMEHTAPHBIX
YACTHI]

102,103 Hyknonnas mozensb siupa [eiizenOepra—lBanenko. 3apsn
snpa. MaccoBoe uucio sapa. M3otomnsl.

PamnoaktuBHOCTE. Anba-pacran. DJIEKTPOHHBIH W MO3WTPOHHBIN
Oera-pacnai. 'amMma-u3iyueHue.

3aKkOoH pPaaUOaKTHBHOTO pacnajga. PaauoakTHBHBIE HW30TONBl B
npupone. CBOHCTBA  HOHM3UPYIOILIETO0  M3NMy4YeHUs.  BrausHue
PaAMOaKTUBHOCTH Ha IKUBBIE OpraHm3Mbl. EctecTBeHHBIH (PoH
u3nyuyenus. JJozumerpus.

OHeprusi CBS3W HYKIOHOB B siape. SnmepHbie cuibl. [ledext macch
sapa. SnepHble peakiuu. JlemeHne W cuHTE3 dAnuep. SnepHbie
peaktopbl. [IpoOneMbl  ympaBiusieMOro TEPMOSAEPHOTO CHHTE3a.
DKOJIOTUYECKUE ACTIEKTHI Pa3BUTHUS SACPHON YHEPIETHKHU.
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MGTOI[I)I perucTpanu 1 UCCJICA0BaHNA SJICMCHTAPHBIX YaCTHULI.
@dyHaMeHTaIbHbIe B3aUMOAECUCTBUS. baprOHbI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CranmapTHON Mozenu. KBapk-TIIFOOHHass MOIETh
aJIpOHOB.

O®uzuka 3a npeaenamu CrangaptHod mozaenu. TémHas maTtepus u
TéMHAs SHeprus. EAMHCTBO Qu3ndIeckoil KapTHHBI MUpA.
TexHu4ecKkre ycTpoMCcTBa U TEXHOJIOIMYECKUE IPOLECCHL: T03UMETP,
KaMmepa BunbcoHa, sAOepHBIM peakTop, TEPMOSIEPHBIH peakTop,
aToOMHas 6oMOa,
MarHATHO-PE30HAaHCHAs TOMOorpadus.

104,105 Pewenue 3a0au c npogheccuonaibHoil HANPaeaIeHHOCHbIO

106 Konmponvnas paboma Ne6

Pa3nes 7 DneMeHTBI ACTPOHOMHUM M ACTPOPU3NKH

Tema 7.1
DJIEMEHTHI
ACTPOHOMUU H
acTpo(u3nKu

Conep:xanue y4eOHOro MaTepuaJia

OK 01-09

107 Oranbl Ppa3BUTHS ACTPOHOMUH. [IpuknagHoe u
MHUPOBO33PEHUECKOE 3HAUE€HUE acTpOHOMUH. [IpuMeHMMOCTh 3aKOHOB
(GU3UKH U1 00BSICHEHHST TPUPOJIBI KOCMUYECKUX O0BEKTOB.

Metonbl  aCTPOHOMHYECKHX  HCCIICOBAHHA. CoBpeMeHHbBIE
ONTUYECKUE  TENIECKOIbI,  PaJUOTENICCKONbI,  BHeaTMochepHas
ACTPOHOMHUSI.

Bun 3Bé3anoro HeOa. Co3Be3nus, spKue 3BE3MBI, IUIAHETHI, HX
BUJIMMOE JIBIKCHUC.

CoyHeuyHas CUCTEMa.

Connne. Conneunas akTuBHOCTh. Mctounuk sHepruum ConHia u
3BE3 .

3BE31bI, IX OCHOBHBIC XapaKTepUCTUKH. JlmarpaMmMa «CTHeKTpaTbHBII
KJIacC — CBETUMOCTb». 3BE3Jbl TJIABHOM IOCJIEHOBATEIHLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBb» IS 3BE3N  IJIaBHOH
nocnenoBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHBIE
MIPEICTABIICHUS O TPOUCXOXKIECHUU W dBororuu CoiHIla ¥ 3BE3.
DTarnsl XKU3HU 3BE3I.

Mnieunsiit [Tyt — Hama [Nanaktuka. [lonoxenue u neuxenue ConHia
B ['ammaktuke. Tunel ranaktuk. PaauoranakTukd U kBazapbl. UEpHbIE
JBIPHI B SIIPaX TATaKTHK.

Bcenennas. Pacmmupenue Bceenennoii. 3akon Xa0O6ma. Pasberanme
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rayiakTuk. Teopust bonblioro B3peiBa. PenukToBoe U3ilyyeHue.
Macmrabnas cTpykTypa BecenenHoi. Meraranaktuka.
Hepeménnsle mpobaeMbl aCTPOHOMHUHU.

108 In¢depeHumpoBaHHbII 3a4eT

Bcero

108
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3. YCJIOBUSA PEAJINBALIMU TPOI'PAMMBI TIPE/IMETA

3.1. TpeGoBaHusI K MUHUMAJILHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecriedeHUuI0
Jlia  peanuzanuu nporpammbl  npeamera  «@Dusuka» uUMeeTcs Y4YeOHbIl KaOMHET H
nabopaTtopus HU3KKH.
OobopynoBanue y4eOHOTro KaOMHeTA:
— cTeH] «PU3nYecKre NOCTOSTHHBIEY,;
- cTeH[ «YUeHbIe - QUK
Texnuveckue cpeAcTBAa 00yUeHUSI:
- MYJIbTUMEIMUHBIA MPOEKTOP;
- HOYTOYK;
- DKpaH;
- ayJUOBM3YaJbHBIE CPEICTBA — CXEMbl U PUCYHKH K JIEKIUSAM B BHJE CJIAlI0B U AJIEKTPOHHBIX
MIpE3EHTAaLIH;
O0opynoBanue 1adopaTopuu U pabouux MecT JadopaTopHuu:
- 1abopaTtopHOe 000PYI0BaHNUE;

3.2. YueOHO-MeTOAMYeCKOe M HHPOPMALMOHHOE 00eciedeHue nmpeamera

IlepeyeHb yueOHbIX M3aHUM
OcCHOBHBIE HCTOYHUKU:
1. Msakumes I'.4. , Byxosues b.b. ®u3uka 10 knacc, Knaccuueckuit kypc. ba3oBblii 1 yriyOaeHHBIH
ypoBensb, M.: I[Ipocsenienue, 2021
2. Msxumes I'. 4. , bByxosues b.b. ®u3uka 11 knacc, Knaccuueckuii kypc ba3oBslii 1 yriryOeHHbIH
yposenb M.: Ilpocsemienue, 2021
JlonoJIHUTeIbHbIEe HCTOYHUKH:

1. JImumpuesa B.®. ®uzuka misg npodeccuil U CHeNHaTbHOCTeH TEXHUYECKOro MpoduIIs:
Y4eOHHK JJ11 00pa30BaTEIbHBIX YUPESXKACHHUH cpel. mpod. oOpazoBanus . — M., 2014.
2. JImumpuesa B. @. ®uszmka ansg npodeccuit M CrenuaaIbHOCTEH TEXHUYECKOTO MPOQUIIS.

CoOopHuk 3ama4: yued. mocobue s 00pa3oBaTeIbHBIX YUPEKICHUN cpesl. mpod. oOpa3oBaHUs. —
M., 2014.
3. JImumpuesa B. @. duszuka nias nmpodeccuil M CHenuaabHOCTEH TEXHHYECKOro MPOQHUIIs.
JlaGopaTopHbIi MpakTHUKyM: y4ed. mocoOus Uil y4UpexkIeHui cpen. mpod. obpazoBanus / B. .
Hmutpuena, A. B. Kopxkyes, O. B. Myprasuna. — M., 2015.
4. JImumpuesa B.®., Bacurves JI.M. ®u3uka nis npodeccuil u CeHaTbHOCTEH TEXHUIECKOTO
npoduins. KontponbHble MaTepuansl: yueOHOe mocodue st 00pa3oBaTeNbHBIX YUPEKACHUN cpe.
npod. oopazosanus / B.®. [Imurpuena, JI.U. Bacunses. — M., 2014,
5. Tpoghumosa T.U., Dupcos A.B. ®uzuka g npodeccuii U CrenuaaIbHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-HayuHoTo Tipoduteii: CoopHuk 3agad. M. — 2013.
6. Tpoghumosa T.U., Dupcos A.B. ®uzuka g npodeccuii U CrenuaabHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-HAay4YHOro npoduieil: Pemenus 3agau. M. — 2015.
7. Tpogumosa T.U., Pupcos A.B. dusuka. CripaBounuk. M. — 2013.
8. JImumpueea B.®. duzuka ans npodeccuid M cHenuanibHOCTeH TEXHMYECKOro Mpoduis.
JlaGopaTopHbIii TIpakTUKYM: y4eOHOE MmocoOue st 00pa3oBaTENbHBIX YUPESKICHUU cpei. mpod.
oOpazoBanus / B.®. [imurpuena, A.B. Kopxyes, O.B. Myprazuna. — M., 2014.
0. JImumpuesa B.®. ®uzuka mns npodeccuil M CHEeNHAIBHOCTEH TEXHHUYECKOTO MPOGUIIs.
COopHuK 3a7a4: yueOHOe mocobue st 00pa3oBaTeNbHBIX YUPEXKICHUN cpell. mpod. oOpa3oBaHUs. —
M., 2014.
3.2. UudopmanuonHoe odecnedeHne 00y4eHus

HNHTepHeT-pecypcsl -
www.fcior.edu.ru (DenepanbHblil HEHTP UHGOPMALIMOHHO-00PA30BATEIbHBIX PECYPCOB).
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http://www.fcior.edu.ru/

www.dic.academic.ru (Axagemuk. CIoBapy U SHIUKIONEINN).

www.st-books.ru (JIyumias yueOnas nutepatypa).

www.alleng.ru/edu/phys.htm (O6pa3oBarenphbie pecypchl MHTEepHETA - DH3HKA).
https//fiz.1september.ru ((YaeOHO-MeTOMMYecKas razera «Dusnkay).
www.college.ru/fizika (ITonroroBka k EI'D).

I[eMOHCTpaI_[I/II/I H SKCIICPUMCHT

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATUHUKH.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETa, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUSI.

[TpeoOpa3oBaHue ABMKEHUN C UCIIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HaGmroienue nBrkeHus Tena, OpOIeHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO A ICHUSI.

HampaBnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Jlemoncmpayuu

SIBiieHME MHEPLIHH.

CpaBHeHHME MacC B3aMMOJICHCTBYIOIIHUX TE.

Bropoii 3axkoH HeroTOHA.

N3mepenue cuil.

CrnosxxeHue cui.

3aBUCHMOCTh CHIIBI YIIPYTOCTH OT JepopMarium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MAJCHUU.

CpaBHEHHME CWII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHMUSI.

VYcnoBus paBHOBecust TBEpAOTro Tena. Buspl paBHOBECHS .

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeaktuBHOE nBHXKEHUE.

[Tepexox MOTEHIIMATBLHON SHEPTUN B KHHETHUECKYIO U 00PaTHO.

Jlemoncmpayuu

OnbITel, TOKa3bIBAIONIME JUCKPETHOE CTPOCHHME BemiecTBa, ¢GoTorpaduu  MOJCKYIT
OPraHUYEeCKUX COCTUHEHUH.

OnbiThl 10 AUPPY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mopeins onseita IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUSI.

Mopenb, WUTIOCTPUPYIOIIAs TPUPOTY JIaBJICHUS ra3a Ha CTEHKH COCy/a.

OIBITHI, WJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJICATTFHOTO T'a3a, H30IPOIIECCHI.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEW YHEPIHM Tella MPU COBEPIICHUU pa0OThI: BHUIET MPOOKHU U3 OYTHUIKH
MoJ JEWCTBUEM CXKaTOro BO3[yXa, HarpeBaHue ddupa B JaTyHHOH TpyOkKe NyTEM TpeHUs
(BuaeoIeMOHCTpaIH ).

H3meHeHne BHYTpEHHEH SHEpruu (TeMIepaTypsl) Tela mpu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3/yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Mopenu napoBoit TypOUHBI, ABUTATENI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO JIBUTATEJIS.
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Llemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenune npy NnoHMKEHHOM JIaBJICHHUH.

Crioco0bI U3MEPEHUS BIAKHOCTH.

Habmtoienue HarpeBaHus U MJIaBJI€HUS KPUCTAJIIMUYECKOTO BEIIECTBA.

JleMOHCTpaIus KpUCTAIIOB.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3aumoeicTBue HadIEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE MO0JI€ 3apsyKEHHBIX TEIl.

[TpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.

DJIeKTpOoCTaTUYECKas 3alluTa.

JIMdIIeKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIONIaJM IUIACTHH, PAaCCTOSHUSA
MEXIy HUMH U TU3IEKTPUIECKON MPOHNULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHZIEHCATOopa.

Llemoncmpayuu

W3mepenne cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh  CONPOTHUBIICHUS LMJIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBL, IJIOLIAAH
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmenraHHOe COeTMHEHHE TPOBOTHUKOB.

[Ipsamoe wu3MepeHue HIEKTPOABIKYIIEH CHibl. KOpOTKO€ 3aMblKaHWE TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHHUS.

3aBUCUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psi v IPOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI MPOBOUMOCTD JTUOJA.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHUM MHOYKIMK MarHUTHOTO MOJIS.

B3aumopneicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBre cuibl JIopeHIa Ha HOHBI DJIEKTPOJIMTA.

SIBieHME PNEKTPOMArHUTHOM MHYKIUH.

IIpaBuno JleHna.

3aBUCHUMOCTh AJIEKTPOJABIKYIIEH CHUJIbI MHIYKIUU OT CKOPOCTH HM3MEHEHMsS] MarHuTHOTO
MIOTOKa.

SIBneHne caMOMHIYKIUU.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTeNbHON cHuCTEeMbl (TPY>KHMHHBIH WM MaTeMaTHYeCKHA
MasTHHK).

Habnronenue 3aryxaronux KonebaHuii.

HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJIeOaHUM.

Ha6mronenue pezonanca.

CB0OOIHBIC AJICKTPOMArHUTHBIE KOJICOAHMS.
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OcmumnorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa M HAaNpsOKEHUST OT  BPEMEHH)  JUIA
AIIEKTPOMATHUTHBIX KOJICOAHHIH.

Pe3onanc mnpu mocienoBaTeIbHOM COCIWHEHUU PE3UCTOPa, KAaTYIIKH HMHIAYKTUBHOCTH W
KOHJIEHCATOopa.

Mopenb TUHUY JJIEKTPOIIePEIaUN.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPaHEHUE TIONIEPEUHBIX U MPOAO0IbHBIX BOJH.

Koneo6mromeecs Teno kKak HCTOUHUK 3BYKa.

HaGmoienue oTpaskeHus: U MpeIoMIICHHS] MEXaHHUECKHUX BOJH.

HaGmonenue naTepdepeHnnu u 1udpakiny MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/ION M 4aCTOTOM KoJieOaHUH.

HccnenoBanue CBOMCTB AJEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHHUE, TOJIApU3aIHs,
nudpakmus, nHTepdepeHIns.

Jlemoncmpayuu

[IpssiMonuHeitHOE pacnpoCTpaHEHUE, OTpakeHUEe | TIpejomiieHHe cBera. Onruyeckue
npuOOpBHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieas CBETOBOA.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.

Mopnenn MEKpPOCKOIIa, TENECKONa.

HaGmronenue naTepdepeHnm crera.

HaGmronenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOUIBIO IPU3MBI.

[TomydeHue ciekTpa ¢ TOMOIIBIO TU(PAKIIMOHHON PEIIETKY.

HaGmroienue momnsipuszamnuu cBeTa.

Jlemoncmpayuu

®otor(h(PexT Ha YyCTAaHOBKE C IIMHKOBOM TIIIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHET0 PoTOdPdeKTa.

CBeTOaHOI.

Conneuynas Oarapes.

Llemoncmpayuu

Monens onsita Pezepdopaa.

Ornpezenenne JIMHBI BOJIHBI Jlazepa.

HaGmoienne TMHERYaThIX CIIEKTPOB U3ITyYCHUS.

Jlazep.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.
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4. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHUSA ITPE/IMETA
KOHTpOsb ¥ OIlCHKA pPEe3yJbTaTOB OCBOCHHUS MPEIMETa OCYIIECTBISETCS MPErojaBarelieM B
nporiecce MPOBEICHHs IPAKTHYECKUX 3aHSTHIA, TECTUPOBAHMSI, @ TAKKE BBIMOJIHCHHE 00YYarOIIUMUCS
WH/IMBHYyaJIbHBIX 3a[aHHM, IPOCKTOB, UCCIICIOBAHUIA.

Pe3yabTaThl 00y4eHuUs1 Kpurtepun onenkun MeToabl OLIEHKH
MIPOBONUTH HAOIIOICHUS, «5» 90-100% @poHTaIBHBIN OIIPOC
IJIAHUPOBATH U BBIIOJIHATH «4» 65-89%

JKCIIEPUMEHTHI, BbIIBUTATh «3» 36-64%
TUIIOTE3bI U CTPOUTH MOJIEIIH, «2» menee 36%

MPUMEHSTD MOTYYEHHbIE
3HaHUA 10 pU3UKe s
00BsICHEHUS pa3HOOOPA3HBIX
(UBUYECKUX SIBJICHUHN U
CBOIMCTB BEIIIECTB;

IIPAKTUYECKU UCII0JIB30BaTh «5» 90-100% JlaGoparopHasi U mpakTU4YecKas
¢bu3nueckre 3HaHUS; «4» 65-89% pabora
OIIEHUBATh IOCTOBEPHOCTH «3» 36-64%
€CTECTBEHHOHAYYHOHU «2» menee 36%
nHpopmanmu;
UCII0JIb30BaTh «5» 90-100% Pemenue 3anau
pUOOpETEHHBIC 3HAHUS U «4» 65-89%
YMEHHUS JIIS1 pELICHUS] «3» 36-64%
MPaKTUYECKUX 3a7a4 «2» menee 36%

IMOBCEAHEBHOM KH3HU,
obecneyeHus 6€30IaCHOCTH
COOCTBEHHOM JKM3HH,
paIrMOHAIBHOTO
MPUPOIOTIONB30BAHUS U
OXpaHbl OKPYKaIOIIEH CpeIbl.

OTHUCHIBATh U «5» 90-100% JlaboparopHasi U IpaKTU4YECKast
00BSACHATH PUBNYECKUE «4» 65-89% pabota
SIBJICHUSI U CBOWCTBA TEII: «3» 36-64%
CBOICTBA I'a30B, JKUJIKOCTSH U «2» menee 36%
TBEPABIX TE;

3JIEKTPOMAarHUTHYIO «5» 90-100% TectupoBanue
MHAYKIHIO, paclpOCTpaHEHHE «» 65-89%
AIIEKTPOMATrHUTHBIX BOJIH; «3» 36-64%

«2» meHee 36%

BOJIHOBBIE CBOMCTBA «5» 90-100% TectupoBanue
CBETAa; U3JIyUYEHHUE U «» 65-89%
MIOTJIOIIECHHE CBETA aTOMOM; «3» 36-64%
doroapdekr; «2» menee 36%

OTJINYATh TUTMOTE3BI OT «5» 90-100% TectupoBanue
Hay4HBIX TEOPUH; «» 65-89%

«3» 36-64%
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«2» Menee 36%

JeJIaTh BEIBOJIGI HA
OCHOBE JKCIIEpUMEHTAIBHBIX
JAHHBIX;

«5» 90-100%

«4» 65-89%

«3» 36-64%
«2» meHee 36%

JlabopaTopHas U paKTUYecKast
pabota

MPUBOIUTH MPUMEPHI,
MOKa3bIBAIOIIHE, YTO:
HaOJIOICHUS M SKCIIEPUMEHT
SIBJISIFOTCSI OCHOBOM TUIA
BBIIBIDKEHUS THIIOTE3 U
TEOPHUU, MTO3BOJISIOT
MIPOBEPUTH UCTUHHOCTD
TEOPETUYECKHUX BHIBOJIOB;
¢dusnueckas Teopus AaetT
BO3MOXXHOCTb OOBSICHSTD
W3BECTHBIC SIBIICHUS TTPUPOJIBI
1 Hay4HbIe (haKTHI,
MPEICKa3bIBATh EIIle
HEM3BECTHBIC SIBJICHUS;

«5» 90-100%

«4» 65-89%

«3» 36-64%
«2» meHee 36%

NuauBuyansHbIe IPOEKTHI U
MHHH UCCJICIOBAHUS

IIPUBOJAUTH  IPUMEPHI
[IPaKTUYECKOTO

«5» 90-100%
«4» 65-89%

Pemenue 3anau

WCIIOJIB30BaHUs  (PU3MYECKHX «3» 36-64% Tecruposanue
3HAaHWUM: 3aKOHOB MEXaHHWKH, «2» menee 36%
TEPMOJAMHAMUKU u
AIIEKTPOIUHAMUKH B
SHEPreTHUKE;

Pa3IMYHbIX BUJIOB «5» 90-100% TectupoBanue
AIIEKTPOMArHUTHBIX «4» 65-89%

U3Iy4EeHUN UI1  pa3BUTHIA
paguo U TEIEKOMMYHUKALMM,
KBaHTOBOM bu3uKu B
CO3J1aHUU AIEPHOU
DHEPIrETHUKH, JIa3€POB;

«3» 36-64%
«2» meHee 36%

I/IHI[I/IBI/II[yaHLHI:IC IIPOCKTHI U
MHHH HUCCJICAOBaAHUA

BOCIIpUHMMAaTb M Ha OCHOBC

MOJyYEHHBIX 3HAHU
CaMOCTOSITEIFHO ~ OIIEHHBATh
uH(pOpMaIIHIO,
COJZIEPKAIIYFOCS B
COOOIIEHUIX CMU,
WNHTephere, Hay4HO-
HOMYJISIPHBIX CTATBAX.
PUMEHSTH

MOJTyYeHHbIE 3HAHUS JUIS
peneHus: GU3NIECKUX 3a7aY;
OIpeNeNATh XapaKTep
¢du3uIecKoro mnporecca no
rpaduky, Tabauiie,

«5» 90-100%

«4» 65-89%

«3» 36-64%
«2» meHee 36%

WNHnuBunyanbHble IPOEKTHI U
MHHH UCCIIEJOBAHUSA

Pemenue 3anau

opmyue*;
U3MEpATh psAn  (pu3HUecKUx «5» 90-100% JIaGopaTopHas 1 pakTHYeCcKast
BEJIMYMH, MIPEJCTABIISIS «4» 65-89%
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pe3yJIbTaThl  U3MEPEHUN
YYETOM UX MOTPEIIHOCTEM.

C

«3» 36-64%
«2» MeHee 36%

pabora
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