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1. IOACHUTEJIBHAA 3AIITMCKA YYEBHOI'O IPEIMETA

duszuka

1.1 Ob6sacTh NpUMeHeHHs TPOrPAMMBI

Pabouas nporpamma yueOHOW IUCIHUIUIMHBI SIBISIETCA 4YacTblO MPOrPaMMBbl MOATOTOBKHU
KB (HUIHUPOBAHHBIX pabouux u ciyxamux 1o npodeccun CIIO 43.01.09. "IloBap, konautep",
yKpynHEHHas rpynna ykpynaenHas rpymnmna 43.00.00 CepBuc u Typusm

1.2 Mecto mpeaMera B CTPYKTYpe OCHOBHOW mpodeccHOHAIbHOH 00pa3oBaTebHOM
NMPOrpaMmbi:

JucuummHa OTHOCUTCS K 001e00pa3oBaTeIbHOMY IIUKITY Y4€OHOTO IJlaHa MO CHEeNUaTbHOCTH
U sBJsieTcs 0011e00pa3zoBaTeNbHOM TUCIUIUIMHON

enn u 3aga4n npeaMera — Tpe0OBAHMSA K Pe3yJIbTATAM OCBOCHHS NpeaMeTa:

Cogepxanue mporpamMmbl oOmieoOpasoBarenbHOM mnpeamera Dusnka HampaBlIeHO Ha
JOCTUKEHHUE CIEAYIOUINX LEIeH:

dbopMupoBaHre y OOydarolUXcsi YBEPEHHOCTH B IICHHOCTH OOpa3oBaHUs, 3HAYUMOCTH
¢u3nyecKkux 3HAHUM N1 COBPEMEHHOIO  KBAJIM(UIMPOBAHHOIO  CHELUAINCTA  IPU
OCYILIECTBJIEHUU €T0 MPOPECCUOHANBHOMN AESITEIbHOCTH;

OBJIaJIcHUE crienn(UUEcKoil cucTeMoi (pU3NUeCKUX MOHATUN, TEPMUHOJIOTUEN I CUMBOJIHKOI;
OCBOCHHE OCHOBHBIX (DU3NYECKHUX TEOPHUil, 3aKOHOB, 3aKOHOMEPHOCTEH;

OBJIaJICHUE OCHOBHBIMHU METOJAaMH HAYYHOTO MO3HAHUS MPUPOJbI, UCIOIb3YEeMBIMU B (pu3mke
(HabnroeHue, onyucaHue, U3MEPEHNE, BbIIBUKEHUE TUIIOTE3, IPOBEICHUE SKCIIEPUMEHTA);
OBJIaJICHUE YMEHHUSMHU 00pabaThiBaTh JaHHBIE OKCIEPUMEHTa, OOBSCHATh IOTYYCHHBIE
pe3yNbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEJIMYMHAMH B HAOIIOAaeMOM
SIBJICHUH, JI€JIaTh BBIBObI;

(dbopMupoBaHNE YMEHHUS pelaTh GU3NYeCcKue 3aa4ui pa3HbIX YPOBHEU CIOXKHOCTH;

pa3sBUTHE IO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYAJIBHBIX M TBOPYECKUX CHOCOOHOCTEH B
nporuecce NpuoOpeTeHrs 3HaHUN C HCIIOJIb30BAHUEM DPA3JIMYHBIX MCTOYHHUKOB HMH(OpPMALUU U
COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH; yMeHHH ¢GopMynupoBaTh U OOOCHOBHIBATH
COOCTBEHHYIO MO3MIMIO [0 OTHOIIEHHUIO K (hr3nuecKoil nHpopManuu, NoayqyaeMonl U3 pa3HbIX
VCTOYHUKOB;

BOCITUTAHUE YYBCTBA TOPJOCTH 3a POCCHHCKYIO (u3mdeckyro Hayky. OcBoenue kypca O]
«®Pu3nkay» mpeanoaraeT peleHne CIeIyOINX 3a1au:

npuoOpereHue 3HaHUW O (yHAAMEHTalIbHBIX (U3MUECKHUX 3aKOHAaX, JIeXKAllUX B OCHOBE
COBPEMEHHOM (PU3MUECKOW KapTHUHBI MHUpA, MPUHIMIIOB ACUCTBUS TEXHHUUYECKUX YCTPOWCTB U
IIPOM3BOJICTBEHHBIX MPOIIECCOB, O HAUOO0JIee BaKHBIX OTKPBITUSAX B 00s1acTH (PU3HUKH, OKa3aBIINX
OIIpEACIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUY;

NOHMMaHHEe (PU3MYECKON CYUIHOCTH SIBICHUH, MPOSIBISIIOIIMXCSA B pamMKax MPOU3BOACTBEHHOMN
JESTEIILHOCTH;

OCBOEHHE CIIOCOOOB HCIOJIb30BaHUA (U3NYECKUX 3HAHUW JUISL PEIIEeHUs MPAKTUYECKUX U
npoeCcCHOHATBHBIX ~ 3a/a4, OOBACHEHWsS SBJIEHUH NOpPUPOABI, TMPOU3BOJACTBEHHBIX U
TEXHOJIOTHYECKHUX MPOILIECCOB, MPUHIUIOB ACHCTBUS TEXHUYECKUX MNPUOOPOB M YCTPOUCTB,
oOecrieyeHns 6€30MaCHOCTH MTPOU3BOICTBA U OXPAHBI TPUPO/IBI;

dbopMHUpOBaHHE YMEHUN pemiaTh y4eOHO-TPAKTHYECKUE 3a1add (U3UYECKOTO COJNEPKAHUSA C
y4€TOM NpodecCHOoHANTbHON HalpaBICHHOCTH;

MpUOOpPETEHNE OIbITA TO3HAHUS U CAMOIIO3HAHUS; YMEHUN CTaBUTh 33J]a4l U peliaTh IpoOieMbl
¢ yuétoM npodeccCHOHATLHON HAaNpaBJIEHHOCTH;

dbopMHUpOBaHKE YMEHUN UCKATh, aHATM3UPOBATh U 00padaThiBaTh (PU3MUECKYIO HHPOPMAIIHUIO C
y4€TOM NpodecCHOoHANTbHON HalpaBICHHOCTH;



HNOArOTOBKA  OOyYalomuXcs K  YCICUIHOMY  OCBOCHHIO  JUCHUIUIMH W MOAyJel
npoecCHOHAaNBHOrO IHMKIAa: (OPMUPOBAHHME Yy HHUX YMEHUH U OMNbITa JAEATEIbHOCTH,
XapaKTePHBIX JUIS Mpodeccrii / JOHKHOCTEH CITy>KalluX WIW CHEUATBHOCTEH, MOTYyYaeMbIX B
npodeccuoHaNbHBIX 00Pa30BaTEIbHBIX OPTaHU3ALINSIX;

HOArOTOBKa K (popMupoBaHMio  OOHmIMX  KOMIETEHIMH  Oyaymero  Coernuasucra:
camMmo00pa3zoBaHus, KOMMYHUKAIMH, COTPYAHUYECTBA, MPUHATUS DPEUICHUI B CTaHIAPTHON U
HECTAaHAAPTHOM  CUTyallMsIX, [POCKTHUPOBAHUSA, MPOBEACHUS  (PU3MUYECKHX  U3MEpPEHUil,
3¢ dexTuBHOrO U 0E30MACHOTO MCMOJIb30BAHUS  PA3JIMYHBIX TEXHUYECKHX YCTPOWCTB,
COOJTIOZICHHSI TPABUJI OXPAHBI TPYAA MPHU padoTe ¢ PU3NISCKUMU PUOOpaMU B 000PYIOBAHUEM.
OcoOeHHOCTh (OPMUPOBAHUS COBOKYITHOCTH 3a/la4 U3y4eHUs (PU3UKH AJISi CUCTEMBbI CPEIHETrO
npoecCHOHATLHOTO ~ O0pa30BaHUS  3aKJIOYAaeTCs B~ HEOOXOMUMOCTH  pealiu3alud
npodeccCHoHaNbHOM HANMpPaBIEHHOCTH pEIIaeMbIX 3a4ay, ydéra ocoOeHHOCTe cdepbl
JeSITEIbBHOCTH OyIyILKX CIIELUAIUCTOB.

B pe3ynbraTe ocBoeHHs mpeaMeTa 00yqaroImuics JOKEeH 3HaAmb .

CMBICJI HOHATHUN: (U3NYECKOE SBJIEHUE, TUIIOTE3a, 3aKOH, TEOPHS, BEIIECTBO, B3aUMOJAECHUCTBUE,
3JIEKTPOMArHUTHOE I0JIe, BOJIHA, (JOTOH, aTOM, aTOMHOE AP0, MOHU3UPYIOLINE U3ITYICHNUS;
CMBICT (U3NYECKUX BEJIHYMH: CKOPOCTh, YCKOpEHHE, Macca, Cuja, HMILyJIbC, pabora,
MEXaHMYeCKas OSHEeprus, BHYTPEHHSAS OHeprus, abconroTHas TemrepaTypa, CpeaHss
KMHETUYECKasi JHEPIHs YACTHIL] BEIIECTBA, KOJIMUYECTBO TEIJIOTHI, 3JIEMEHTAPHBIN AIEKTPUUECKUI
3apsi;

CMBICT (PU3MYECKMX 3aKOHOB KJIACCUYECKOW MEXaHUKHM, BCEMHPHOTO TATOTEHUS, COXPAaHEHUS
SHEPTUH, UMITYJIbCA U JEKTPUUECKOTO 3apsiaa, TEPMOJUHAMUKH, HIEKTPOMArHUTHOW UHIYKIIUH,
doTtorpdexra;

BKJIa/l POCCUHCKUX U 3apyO€XHBIX YYEHBIX, OKa3aBIIMX HaumOOJbllee BIMSHUE Ha pPa3BUTHE
buzuky;

B pe3ynbrate ocBoeHUs npeaMeTa 00yUdaroMics JOIKEH yMemsp:

NPOBOJUTHh HAOIOACHUS, IJIAHUPOBATh W BBIMOJHATH SKCIEPUMEHTHI, BBIJABHTATh THIIOTE3Bl H
CTPOUTH MOJEIIH,

IPUMEHSTh TMOJTY4YeHHbIE 3HaHUS MO (U3MKE I OOBACHEHUS Pa3HOOOpPa3HBIX (UINYECKUX
SBJICHUA W CBOWCTB BEILECTB; MPAKTUYECKU HCIOJIb30BaTh (U3NUYECKHUE 3HAHMS, OLEHHUBATH
JIOCTOBEPHOCTh €CTECTBEHHOHAYyYHOW HMH(OpMalMM; HCIOIb30BaTh NPUOOPETEHHbIE 3HAHUS U
YMEHUS JUIsl pellieHUs MPAaKTUYEeCKUX 3a/1a4 MOBCEIHEBHOM *KU3HU, o0ecredeHns 6e30MacHOCTH
COOCTBEHHOM >KM3HM, PAllMOHAIBLHOTO MPUPOJOINOJIB30BAHUS M OXPAHbl OKPY)XKAIOIIEH Cpeibl.
OIKCHIBATh U OOBSCHATh (PU3NUECKUE SBJICHUS U CBOMCTBA TEJ: CBOMCTBA ra3oB, JKUAKOCTEH U
TBEPABIX TEJ; AJIEKTPOMArHUTHYIO HHAYKIIMIO, PACIPOCTPAaHEHHE HIIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOWCTBA CBETA; MU3JIY4YECHHE U IOIJIOIIEHUE CBETa aToMoM; (oTo3((eKT; OTInYaTh
TUIOTE3bl OT HAy4YHBIX TEOPUii; JeNaTh BBIBOJABI HAa OCHOBE ASKCIIEPUMEHTAJbHBIX JIaHHBIX;
NPUBOAUTE NPHUMEPHI, MOKA3bIBAIOIINE, YTO: HAOMIOACHUS M ISKCHEPUMEHT SIBIAIOTCS OCHOBOM
JUISL BBIIIBW)KEHUS TUIOTE3 M TEOPHid, IMO3BOJSIOT MPOBEPUTh HCTUHHOCTH TEOPETHUYECKHX
BBIBOJIOB; (pU3MUECKasi TEOPHsI JaeT BO3MOXXHOCTh OOBSICHATH M3BECTHBIC SBICHHS MPUPOABI U
HayyHble (DaKThl, IPEACKA3bIBATh €11l€ HEM3BECTHBIE SBICHMUS;

IOPUBOAUTH NMPUMEPHI MIPAKTUYECKOTO UCTIOIB30BaHUS (PU3UUECKUX 3HAHHA: 3aKOHOB MEXAaHUKH,
TEPMOJMHAMHUKHN W DJIEKTPOAMHAMHUKU B DHEPreTHKE, Pa3IMYHBIX BHIOB AIIEKTPOMArHUTHBIX
U3IYYeHUH U1 pa3sBUTHA PaAu0 M TEeNEeKOMMYHMKAlMH, KBAaHTOBOM (M3MKM B CO31aHUU
AIEPHOM DHEPIreTUKM, JIa3epOB; BOCIHPUHMMATH U HAa OCHOBE TMOJIYYEHHBIX 3HAHUU
CaMOCTOSITENIFHO OILEHMBATh WH(pOpMaIHNIO, conepxkairytocs B coobmenusx CMU, Nnrtepuere,
HAyYHO- TOIMYJISIPHBIX CTAaThsIX.

OPUMEHATH TOJIyYCHHbIE 3HAHMSA JUId pelleHus (U3MYecKHX 3ajad; ONPEACIsATh XapakTep
duszndeckoro mporiecca mo rpaduky, Tabmuie, hopmysne*;u3MepATh paa PU3NUECKUX BETUYHH,
IIPEJICTABIISI PE3yNbTAaThl U3MEPEHUH C YUYETOM UX MOTPEIIHOCTEM.

Tpebosanusn Kk naanupyemvim pe3yibmamam



JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHOro mpeamera «Du3uKa» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTalUWW, MO3UTHUBHBIX BHYTPEHHUX
yOeXKICHHUI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacUIMpEeHNE KU3HEHHOTO ONbITa U OIbITa JAEATEIBHOCTH B MPOLECCE pPeaiu3aluyd OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIHLHOU JIEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYArOIIeTocsi KAk AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 OOIIECTBA;

NPUHATHE TPAJULHUOHHBIX OOIEYETIOBEUECKUX T'yMAaHUCTUYECKUX M JEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TPaKJAaHCKOro OOIIECTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHUE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

LEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM POCCUUCKUX
yUEHBIX B 007aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETo;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETUKY Hay4HOI'O TBOPYECTBA, MPUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

WHTEpPEC K pa3Iu4yHbIM cdepam MNpodecCHOHATBLHON JeSTENHbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp OymymIeit
MpO()eCCUU U PeaTM30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caM0o00pa3oBaHUIO B o0nacTu (pU3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYPhI, OCO3HAHHE TJI00aTBbHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHHUE JIEUCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1esaeil yCTOMYMBOTO pa3BUTHSI UEJIOBEUECTBA;

pacIIMpeHHe OTbITa JEATEILHOCTH OJKOJOTHMUECKOW HAIpaBJICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUMN TI0 (pu3mKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA HU3NUECKOI HAYKU;

OCO3HaHUE IIEHHOCTU HAYYHOU NIeATEIHHOCTH, TOTOBHOCTh B TIPOIECCEe M3YUCHUS (DU3UKU
OCYILIECTBIIATH MPOEKTHYIO U UCCIEN0BATENBCKYIO IESATEIBHOCTh NHANBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS



ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeIIATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSX;

pa3palaThIBaTh IUIaH PEHICHUs IPOOJIEMBI C yUETOM aHalIM3a UMEIOIIMXCS MaTepHabHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENISAM,
OIICHUBATh PUCKHU MOCIIECACTBUH ESITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWMHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IETh HAYyYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU MOHITUSIMH W METOAaMH (pU3M4ecKon
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 001acTu
($U3HKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUs 3a/1a4
buznYecKoro coaepxKaHus, MPUMEHEHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TOJYYCHHIO HOBOT'O 3HAHUS, €r0 HMHTEpIIpETalluH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3/IaHUU Y4EOHBIX ITPOCKTOB B 00J1aCTH (HU3UKY;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIC CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUTaTh
TUTIOTE3y €€ peIIeHUsl, HaXOAUTh apryMEHTBhI IS JI0KAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33a/Jlaud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETbh MEPEHOCUTH 3HaHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh KU3HEIEATEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIBHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJydeHUs WHOOpMAIMU (PU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
WHTEPIpETauio HHOOPMAITUU PA3IUIHBIX BUIOB U (POPM TIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

WCIIOJTB30BaTh CpEICTBA HWH()OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHMI S)PrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEpEKEHNS, TTPABOBBIX U
ATHYECKUX HOPM, HOpM WH(OPMAIIMOHHON OE€30MacCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEPKaHHS B pasIWyHbIX (opmatax ¢ yd€Trom
Ha3HayeHWs WHGOpPMAlMM ¥ [ENeBOW ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO (opMy
MPEJICTABICHUS U BU3YyaIH3aI[IH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
OCYILECTBIIATH OOIEHNE HA YpOKaxX (pU3MKH U BO BHEYPOUHOH J1EATEIBbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYallUi U CMSATYaTh KOHQIIUKTHI;
pa33épHyT0 U JIOTUYHO M3JIaraTb CBOIO TOYKY 3pCHUA C HCIIOJB30BAHHUCM A3BIKOBBIX
CPEICTB;



MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYaTbHOU PaOOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0r0 WICHa KOJUIEKTHBA;

IPUHUMATh LEJIU COBMECTHOM JESITEIIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHUCTBUH, PaCIpPElENATh POJM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3y/bTaThl COBMECTHOU pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U Ka)XJIOr0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HUJIEU C IMO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYalLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHble yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO NEATENLHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBJISITH ITPOOJIEMEBI, CTaBUTh U ()OPMYJIUPOBATH COOCTBEHHBIC 33/1a4H,

CaMOCTOSITEJIbHO COCTABJIAITh IUIAH PELICHUs] PacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHCHUSI MPAKTUYSCKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHNH;

JIlaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEILICHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYIULIUKA B 00NacCTH (PU3UKH,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KYyJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIAJICTh HAaBBIKAMHU MO3HABATEIILHON PEe(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUI
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHU;

WCIIOJIH30BATh MPUEMBI pedISKCHH JIJIsl OIIEHKU CUTYAIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEILICHHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIHOCTH;

MPUHUMATH CeOsl, TOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEILHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce 1oCcTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI 110 (hU3UKE TS
YPOBHSI CpeHEro 00IIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPIIEHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPE/IOoIaralomuii chopMupoBaHHOCTD:

CaMOCO3HaHUsI, BKITIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAINPABJIEHUS PA3BUTHSI COOCTBEHHOW AMOITMOHAIBHON c(hephl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIONIEH CTpEMJIEHHUE K JOCTH)KCHHMIO LIEM U yCHeXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JCHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE ApPYTUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHHUIO;



COMaJIbHBIX HAaBBIKOB, BKIIHOYAIOIIHNX CIIOCOOHOCTH BBICTPAaNBATh OTHOLICHUA C APYTUMHU
JIFOAbMU, 386OTI/ITBC${, IPOABJIATH HHTCPEC U paA3PCIIATh KOH(i)J'H/IKTBI.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy o6ydenus B 10 kjacce npeaIMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE JIODKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (U3MKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHULBI NPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJENeH: MaTepHalibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MoJeNu
CTPOEHMS Ta30B, )KMJKOCTEH M TBEPABIX TE€JN, TOUCUHBIH DJIEKTPUUECKHUM 3aps] HpU pelIeHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3MYECKUE SIBJICHUS (IIPOLIECCh) M OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE W PAaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMOAEHCTBHE Ted, Auddy3us, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHE MXUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tell IPU HarpeBaHUU
(oxJaKJIeHUH ), TEIJIOBOE paBHOBECHUE, UCIapEHNE, KOHACHCAIMs, TUIaBJIeHUe, KpUCTaJUIN3aLus,
KUIIEHUE, BJIAKHOCTb BO3]lyXa, MOBBIIICHNWE JABJICHUS ra3a IpPU €ro HarpeBaHUU B 3aKPbITOM
COCyZe, CBA3b MEKIYy IapaMeTpaMH COCTOSHMs raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKEHUE, MCIIOJB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, Cuja, UMIYJIbC Tejla, KUHETUYecKas
SHEprus, NOTEHIMaJbHAs HSHEpPrus, MexaHudeckas palboTa, MeXaHHUYECKass MOULIHOCTb;, MpHU
ONMMCAHWU TMPABUIBHO TPAKTOBaThb (PU3MUECKUNH CMBICH HCHOJb3YEMBIX BEIMYMH, HX
0003HaueHMsI U €JMHULIBI, HAXOJAUTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIUUUHY
C IpyTUMU BEJINYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIOJIB3YS
¢usznueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KHUHETHYeCKas DSHEprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJMUYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprus, padora rasza, Kod((UIMEHT IO0JIE3HOTO JIEHCTBUS TEIIOBOTO
JIBUTATENISA; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHUI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYEHWS M EAUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (QU3NYECKYIO
BEJIMUMHY C APYTUMH BEITMYMHAM;

ONKCHIBATh U3yUYCHHbIE JJIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJIS, MOTEHILMal, pPAa3HOCTh IOTEHIHAIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUeHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C JPYTUMU BETUUUHAMU;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
NPUHIUIBL: 3aKOH BcemupHoro tarorenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUSI MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPENHEM KHHETUYECKOW HSHEPrUM TEIJIOBOIO JBM)KEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MEpBBIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4eCcKOoe BBIPAKEHHE U YCIIOBUS (IPaHUILIbI, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nyaTh yCI0BUSA MX O€30IaCHOTO UCIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;



BBINOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DPU3MUYECKUX SBICHUH U IPOLIECCOB C
UCIOJIb30BAaHUEM NPAMBIX M KOCBEHHBIX H3MEpPEHuH, npu 3ToM  (OpPMYJIHUPOBATh
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIISITh MPSIMBIE W KOCBEHHBIC H3MEPEHHUs (PHU3MUECKUX BEIWYHMH, TPU STOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMHM BEJIUYMHAMHM C HCIHOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, MpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBaTh pe3yJbTaThl
HOJYYEHHOHM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadMKOB, J1€J1aTh BBIBOJbI
10 pe3yJbTaTaM UCCIIECIOBAHMS;

coOuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M  MPOEKTHOW JEATENIbHOCTH C
UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3UYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYINBI, HEOOXOIAMMBIE Uil €€ pelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MTOJyYEHHOTO 3HaUeHUsI (PU3MUEeCKON BEIMUHHBI,

pelmaTh KadyeCTBEHHBIC 3a/1ayd: BBICTPAMBATh JIOTUYECKH HEIPOTUBOPEUMBYIO LIETIOYKY
paccyXIeHUl C ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [yl IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMaLUIO;

IPUBOJUTH NMPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHMUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MU 00paIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOIIIO/IEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY’Kalollel cpeae;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh paboTy
IpyNIbl, pAalUOHAIBHO pacHpeleNsTh OOf3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTh B
HECTAHJAPTHBIX CHUTYaLUsX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIBHI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

K xonmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTOo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B IMPAKTUYECKOH
JeSITeIbHOCTH JII0/I€H, LIETIOCTHOCTD U €TMHCTBO (PM3MUECKOM KapTHHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJAENe: TOoYeUHbIN
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIM HCTOUYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJI€JIb @aTOMHOT'O Si/[pa MPH pelleHrnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3NYECKHUE SIBIECHUS (TPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKasi MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKIHS, ACUCTBHE MAarHUTHOIO IIOJIA Ha IPOBOAHMK C TOKOM M JBWXYIIHHCS 3apsm,
AJIEKTPOMAarHUTHBIE KOJIEOAHUS M BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAKEHHE,
npejaoMiIeHue, HHTepdepeHuus, Iupakuus W NOoJsIpu3alus CBeTa, JAUCHEPCUsl CBETa,
doroanekrpudeckuii d3¢pdekt (porodddexr), CBeTOBOE NaBleHNE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAS U MCKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONMCHIBATh M3YUYECHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPEll) U IEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),



UCTIONB3Ysl (PU3UYECKHUE BEIUYMHBL: JJIEKTPUUYECKHM 3apsi, cuja TOKa, OSIEKTPUYECKOe
HaIpsKEHUE, JIEKTPUUECKOE COIPOTUBIIEHUE, PA3HOCTh ITOTEHIIMAJIOB, 3JIEKTPOABUKYIIAS CUJIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOr0 W MArHUTHOTO IOJIeH, NMEpUoJ U 4YacToTa KojeOaHud B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOILECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU OMUCAHUM MPABUILHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIONB3YEMbIX BEIMYMH, WX OOO3HAUYEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLIECCHI, HUCIONB3YS (PU3HMUECKUe
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA, HYHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEPTus CBSI3M AaTOMHBIX sIE€p, HPU ONMUCAHUHU
MPAaBUIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONb3YEMbIX BEIMYMH, HUX OOO3HAYeHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIME TAHHYIO (DU3MUYECKYI0 BEIWYHHY C IPYTHMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKOM BEITMUHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
OpUHUMIBL: 3akoH OwMa, 3aKOHBl IIOCJIEAOBATEIBHOIO M MApaUIEIbHOTO COEAUHEHUs
MPOBOJHUKOB, 3akoH Jxoyns—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  MHIYKLHMH, 3aKOH
NPSIMOJIMHEMHOTO PacpOCTPaHEHUsl CBETA, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI IMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (oTodddeKrTa, 3aKOH COXPAaHEHHsS] SHEPTHH, 3aKOH
COXpPAaHEHHUsI HMMIYJbCa, 3aKOH COXPAHEHUsI DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4Mciia, MOCTylaThl bopa, 3aKOH paJMOakTUBHOrO pacmnazaa, IpU ITOM pa3inyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YecKOe BBIPAKEHHE U YCJIOBUA (TPaHMIIbI,
00acTh) IPUMEHUMOCTH;

OIPEACIIATh HAIpPaBJICHUE BEKTOPA MHIYKIUU MAarHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOMTH M OIHCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI IO HCCIIEJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (QOpMYJIHpOBaTh
npoOnemMy/3ajady W TUMOTE3y y4eOHOTO DKCIEPUMEHTa, CcOoOupaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISATh MNpSMbIE U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BaTh M3BECTHBIE METOJbl OLICHKH
MOTPEUIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUH:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOmUIl ¥ TpapuKOB, [AeTaTh BBIBOABI IO pe3ylbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh TMpaBuia O€30MacHOro TpyJda MpH TMPOBEJCHUM HCCIENIOBaHMA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENILCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOrO 000PYAOBaHUS;

pemate pacu€THbIE 3a/Jadd C SIBHO 3a/JaHHOM (U3WYECKOM MOJENblo, HCIOJIb3Ys
¢du3nyeckre 3aKOHbBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4H BBIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOIWMbIe IJs €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOIy4YE€HHOTO 3HAUeHUs (PU3HMUECKON BETUYMHBI;

pemiarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHBOPECUYMBYIO LEMOYKY
paccyXIeHU C ONOPOi Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIIONIb30BAaTh NPU pPEIIEHHWH Y4eOHBIX 3aJjad COBpPEMEHHblE HH(OPMAlOHHBIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U TPEJICTaBICHHUS y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBATh MOJTy4yaeMylo HHPOPMaIIHUIO;



OOBSICHATH IPUHIIUIIBI IEHCTBHS MAIIKH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3IuiaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;
NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;
UCTIOJIb30BaTh TEOPETHUECKUE 3HAHWSA 1O (HU3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH TP OOpALEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, TS
COXpPaHEHHS 3/I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;
paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, IIIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAHAAPTHBIX CUTYallUsX, aJleKBaTHO OLCHMBATH BKJIAJ Ka)JIOr0 W3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.
OK 01. Bei6upats criocoObI pemeHus 3a1a4 npo(ecCHOHaTbHON AeATEIbHOCTH PUMEHUTEIIBHO
K pa3jIM4HbIM KOHTEKCTaM;
OK 02. Mcnonb30BaTh COBPEMEHHBIE CPECTBA TOUCKA, aHATIM3a U HHTepIpeTalud HHPOpMaLuu
¥ MTH(POPMAIIMOHHbIE TEXHOJIOTUH JIJIsl BBIIIOJIHEHUS 33]a4 IPo(ecCuoHaIbHOM 1eATeNbHOCTH;
OK 03. IlnaHupoBaThb M pealHU30BbIBaTh COOCTBEHHOE NPOPECCHOHATBHOE U JMYHOCTHOE
pa3BUTHE, MPEIIPUHUMATENBCKYIO JEATEIbHOCTh B MPO(ECCHOHATBHON cdepe, HCIOIb30BaTh
3HaHUS 110 IPaBOBOM U (PMHAHCOBON T'PAMOTHOCTH B PA3JIUYHBIX )KU3HEHHBIX CUTYAIUSIX;
OK 04. DddexTnBHO B3aNMOACHCTBOBATH U pabOTaTh B KOJUIEKTHBE M KOMaH/IE;
OK 05. OcymiecTBisaTh yCTHYIO U MHCbMEHHYIO KOMMYHHMKAIMIO Ha TOCYJapCTBEHHOM S3bIKE
Poccuiickoit deneparuu ¢ yueToMm 0COOEHHOCTEM COIMATBLHOTO U KYJIBTYPHOTO KOHTEKCTA;
OK 06. IlposiBisATh IpakJaHCKO-IIATPUOTHUECKYIO IO3UIMIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/IEHNE HAa OCHOBE TPAJAMIIMOHHBIX POCCUICKUX JAYXOBHO-HPABCTBEHHBIX 1IEHHOCTEH, B TOM
qycie C YYETOM TapMOHM3alUU MEKHALMOHAJIBHBIX W MEXPEIUTMO3HBIX OTHOILEHUH,
INPUMEHSTh CTaHAAPThl AaHTUKOPPYILIUOHHOTO TOBE/ICHUS;
OK 07. CopelicTBOBaTh COXpAaHEHUIO OKpY’Karollel Cpeibl, pecypcocOepeKeHUIo, PUMEHSTh
3HaHMST OO0 UW3MEHEHUW KJIuMaTa, MPUHIUIB OEpexIMBOrO MPOU3BOJACTBA, A(P(HEKTUBHO
JIEIICTBOBAThH B UPE3BBIYANHBIX CUTYalUsX;
OK 08. Hcnonw3zoBaTh cpenctBa (pU3MYECKOW KYyJIbTYpPhl IJISl COXPAHEHMS] U YKPEIJICHHS
3I0pOBbsl B Tpolecce MNpo(ecCHOHAIBHOW JEATENIbHOCTH U TOJJEp’KaHusT HEeoO0X0IUMOro
ypOBHS (PU3HUECKOI MOArOTOBIEHHOCTH;
OK 09. Ilomp3oBarbcss MpoecCHOHANBHOW JOKYMEHTAlMe Ha ToCyJapCTBEHHOM U
MHOCTPAHHOM $I3bIKAX.



2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJIMETA

2.1. O0beM y4eOHOM HATPY3KHU M BHAbI Y4eOHOH padoThl

Buna yueOHoii padoThl Konauuecmeo
uacoe
O0bém o0pa3oBaTeIbHOI HATPY3KH 108
Bcero 3ansaTuii 108
Teopernueckoe oOydeHHE 46
JlaGopaTopHbIe U TIPAKTHYECKHUE 3aHITUS 60
B ToM uucine
KonTtposnbHbIe paboThI 6

IIpodeccunoHaIbHO-OPHEHTHPOBAHHOE COEPKAHNE (COMEPIKAHNE MPUKJIATHOTO MO/TYJIsI)

Pemenue 3amau ¢ HpO(I)eCCHOHaHBHOIZ HaIIpaBJICHHOCTBIO

@DopMBbI NPOMEKYTOUHOM aTTecTANNH AP PepeHINPOBAHHBIN 3a4eT




2.2 TemaTH4yeCcKHuii IJIaH U coJiep:KkaHue y4eOHOoro npeamera dusuka

Oo61bem, akan. dopmupyemMble YpoBenb ocBoeHus1
4/ B TOM o0mue
yucie B U npogeccuoHAIbHbIE
HaumenoBanne Coaepsxanue y4eOHOro MaTepuaJa u (popMbI Opranu3anuu
pa3aenoB U TeM AeATeJbHOCTH 00YYal0IHXCS (bopme . KoMueTeHmm
NPaKTHYECKOM
TOATOTOBKH,
aKaja 4
1 2 3 4
BBenenue
Hayuns1it Mmerog 1-2 ®usuka — ¢pyHIaMeHTaIbHAs HayKa o mpuponae. HayuHbrii MmeTon
TTO3HAHWSI IPUPOJBI | TTO3HAHHUS U METOIBI UCCIETOBAHUS (PU3NICCKUX SIBICHUH.
DKCIIepUMEHT U TeOpHs B TpoIiecce mo3HaHus mpupoasl. HabmoneHue
W DKCIIEPUMEHT B (PU3MKE.
CrniocoObl m3MepeHust GU3NIECKUX BEJTMUUH (aHAIOTOBBIE W IIM(POBLIC
M3MEPUTENbHBIC IPUOOPHI, KOMITBIOTEPHBIE TaTIYHKOBBIE CHCTEMBI).
[lorpemnoctn w3MepeHUH QU3NYECKHX BenWYWH (aOCONMOTHAS W
OTHOCHUTEJIbHAS).
MogenupoBanue (GHU3MUECKUX SBICHUN M NMPOLECCOB (MaTepualbHas 2
TO4YKa, aOCONIOTHO TBEPAOE TENI0, WICANbHAs JKUAKOCTh, WACATbHBIN 1
ra3, To4euHblil 3apsan). ['mmoreza. OU3MUEeCKuil 3aKO0H, TPAHUIIBI €TI0
npuMeHuMocTH. @Duzmyeckas Tteopusi. Ponb u Mecto (U3MKH B
(opMHUpOBaHWU  COBpEMEHHONH HAy4YHOW  KAapTHUHBI MHpA, B
MIPAKTHUECKOH JIeATeTbHOCTH JITOJIEH.
Pa3znea 1 Mexanuka
Tema 1.1 Conep:kanue yuedOHOT0 MaTepHasia 6 OK 01-09
Kunemaruxa. 3,4 Mexannueckoe JABWKEHHE. OTHOCHTEIBHOCTh MEXaHHYECKOTO

nBmwkeHus. Cucrema otcyéra.

[psmas u oOpaTHast 3a]]a91 MEXaHUKH.

Pagmnyc-BexTop MaTepuambHON TOYKH, €0 MPOEKIIUU Ha OCH CHCTEMEI
KoopauHat. TpaekTopus.

[lepememnienne, cCKOpocTh (CpeaHssl CKOPOCTh, MTHOBEHHAS! CKOPOCTD)
YCKOPEHHE MAaTepUATbHOW TOYKH, WX MPOCKIMH Ha OCH CHCTEMBI
koopauHat. Clio)keHre epeMeeHNI U CII0KEHHE CKOPOCTEH.
PaBHOMepHOE ¥ PaBHOYCKOPEHHOE MNPSMOJMHEHHOE JBHKEHHE.
3aBHCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTepHaIbHOM
TOYKH oT BpEeMEHU
U UX rpauKu.




CBoOogHOe majeHue. YCKOpeHHe CBOOOMHOTO majeHus. JIBUkeHue
TeJa, OPOIIEHHOTO MO YIIIOM K TOPU30HTY. 3aBUCHMOCTh KOOPIMHAT,
CKOpPOCTH M YCKOpPEHHUS MaTepualbHOH TOYKH OT BPEMEHH H UX
rpaduKHu.

KpuBonuneitnoe paBwkeHue. J[BkeHue MaTepuaabHOM TOUYKH IO
OKPYKHOCTH. YTJOBas M JHMHEHWHAas cKopocTh. llepuon m yacrora
obpamenus. LlenTpocTpemutrensHoe (HOpMallbHOE), KacaTelbHOE
(TaHTEHIMAJIBHOE) U MOJTHOE YCKOPEHUE MaTepHATIbHOM TOYKH.
TexHnyeckue yCTpocTBa M TEXHOJIOTHUECKUE MPOIIECCHI: CITUIOMETP,
JBU)KEHHE CHAapAJO0B, LICMIHBIE, IIeCTepEHYAThIE U pEMEHHBIE TIepeayH,
CKOPOCTHBIE JTH(TEHL.

5 Jlabopamopnan paboma Hsmepenue yckopeHusi npu NpamoiuHetiHoM
PABHOYCKOPEHHOM osudicenuu
1O HAKJIOHHOU NIOCKOCTHU.

6 Ilpakmuueckoe 3anamue
H3yuenue dsudicenuss mena no OKpysCHOCMU ¢ HOCMOAHHOU NO MOOYTIIO
CKOPOCIbIO.

7 Jlabopamopnasn paboma Hccredosanue 3a8ucumMocmu nepuooa
06paueHust KOHUYeCK020 MASIMHUKA
om e20 napamempos

8 Pewenue 3a0au ¢ npogeccuonanvnoil HanpasieHHOCMbIo

Tema 1.2
Hunamuka

Copaepxanne yueOHOro MaTepHuajia

OK 01-09

9,10 Ilepmwrii 3akoH HrproToHa. MHepruanbHBIE CHCTEMBI OTCUETA.
IIpunnun orHocurenbHOCTH ['anunes. HenHepuualbHBIE CHCTEMBI
otcuéra (oIpeneneHne, MPIUMepHI).

Macca tena. Cuna. [TpyHIMI CynepIO3UIIMM CHIL.

Bropoii 3akoH HeroTOHa 17151 MaTEpUATIBHON TOUKH.

Tperuii 3akoH Hpr0TOHA 1711 MaTEPUAIIBHBIX TOYEK.

3aKkOH BCEMHUPHOTO TATOTEHHA. DKBHBAJICHTHOCTh I'DAaBUTALIMOHHOU U
WHEPTHOU MaCCBhI.

Cuna TsoKeCcTH. 3aBUCUMOCTh YCKOPEHHS CBOOOMHOTO TMAJCHHUS OT
BBICOTHI HaJ| MOBEPXHOCTHIO IUIAHETHI U OT reorpaduuecKor MIHUPOTHI.
JBmxeHne HeOeCHBIX Tl W MX CIyTHUKOB. 3akoHbl Kemnepa. IlepBas
KOCMHUY€ECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec tema, mBmxkymerocs c




YCKOPEHHUEM.
Cuna tpenms. Cyxoe Tpenume. Cuia TpeHHsS CKOJIHKEHHS W CHIIa
Tpenuss mokos. Koaddurmment tperms. Cuia CONPOTHUBICHUS IIPU
JBMOKCHUU Tejla B JKUIKOCTU WJIHM Ta3e, € 3aBHCUMOCTb OT CKOPOCTH
OTHOCUTEIHHOTO JIBMKEHHUSI.

Hasnenue. ['mapocratudeckoe napiaenue. Cuma ApxuMmena.
TexHu4yeckue  yCTpOWCTBA W TEXHOJOTHMYECKHE  IPOIIECCHI:
MTOAITUITHUKHY, JBH)KCHUE UCKYCCTBESHHBIX CITyTHUKOB.,

11 Ilpaxmuueckoe 3anamue Hzmepenue pagnooeiicmsyoweii cui
npu 08UdICeHUU OPYCKA NO HAKIOHHOU NIOCKOCMU

12 Jlabopamopuas paboma llposepxa zunomesvi 0 He3a8UCUMOCHIU
8peMeHlU O8UdICeHUsT OPYCKA NO HAKAOHHOU HIAOCKOCMU HA 3A0aHHOe
paccmosiHue om e20 Maccol

13/Iabopamopnaa paboma Hccredosanue OsudiceHus 6pycka no
HAKJIOHHOU NIOCKOCMU C NepeMeHHbIM KOIDPuyueHmom mpeHus.

14 Pewenue 3a0au ¢ npoghpeccuonanbhoilt HAaNPAGIEHHOCMbIO

Tema 1.3 Cratuka | Copep:kanue y4eGHOro MaTepuaja OK 01-09
TBEPIOTO TeJIa

15 AocomtotHo TBEpHoe Teno. IlocTymaTenbHOE M BpamaTeNIbHOES

JIBIDKEHUE TBEPAOro Teima. MOMEHT CHJIBI OTHOCUTEIBHO OCH

BpameHus. [lnedo cuibl. CioxeHne CWil, MPUIOKEHHBIX K TBEPAOMY

Teny. LleHTp TaxkecTH Tena.

YcnoBus paBHOBECHS TBEPAOTO TeNa.

YcroituuBoe, HeycTOHUNMBOE, O€3pa3nuyHoe paBHOBecHE TeXHUYECKue

YCTpOMCTBA M TEXHOJOTMYECKHME  TPOLECCH:  KPOHIUTENH,

CTPOUTEJIbHBIA KpaH, PEIIETYATHIE KOHCTPYKIIMH.

16 Pewenue 3a0au ¢ npogheccuonaibHOll HANPABIEHHOCHbIO
Tema 1.4 3akoHsbl Conep:xanue y4eGHOro MaTepuaJia OK 01-09

COXpaHCHHA B
MECXAaHUKE

17,18 NmmynsCc MaTepHAIBHON TOYKH, CUCTEMBI MaTepUATLHBIX TOUYCK.
LlenTp macc cucteMbl MaTepHalbHBIX TOYEK. TeopeMa O JBHKEHHUU
LIEHTpa Macc.

Nmnynbe cuitbl 1 MI3MEHEHNE UMITYIIbCa Tela.

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE NBHXKEHME.

MoMeHT wumnyabca MaTepuanbHOHM Toukd. llpencraBiaeHue o




COXpPaHEHUU MOMEHTA UMITYJIbCA B LICHTPATbHBIX TOJISX.
Pabora criiel Ha MaloM M Ha KOHEYHOM TepeMerneHnu. [ padudeckoe
MIpeICTaBIeHNE PaOOTHI CHITBI.

MOIIHOCTh CHJIBI.

Kunetndeckass oSHeprms MaTepHalibHOW Todkd. Teopema 00
M3MEHEHUHN KHHETHYECKOW DHEPTHH MaTepHUATbHOMN TOUKH.
[ToTeHmanbpHble U HEMOTEHIIMATBHBIE CUIIBL. [loTeHIIMaTbHAS SHEPTUS.
[loreHumanbHas »SHeprus ynpyro JaeGOpMUPOBAHHOW MPYKHUHEIL.
[lorenumanpHas SHEPTHUs TeJda B OJHOPOJHOM TPAaBUTAIIHOHHOM ITOJIE.
[ToTenmuanbpHast 3HEPrUsl TENa B TPABUTALMOHHOM TI0JIE€ OJJHOPOJIHOTO
mapa (BHYTpU U BHE Iapa). Bropas kocMuveckas CKOpocTb. Tperbs
KOCMHUYECKast CKOPOCTb.

CBsi3p pa0OTHI HEMOTEHIIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHYECKOU
OHEPrun CUCTEMBI TCJI. 3aKkoH COXpaHCHHUA MeXaHHUYeCKOM OHEPIUu.
Ynupyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHymnun sl MAeaNbHOM JKUAKOCTH Kak CIEICTBUE
3aKOHa  COXPaHEHHs]  MEXAaHWYECKOW  DJHEepruu. TexXHHU4YecKue
YCTPONCTBA U TEXHOJOTMYECKHE TMPOIECCH: ABIXKCHHE pakeT,
BOJOMET, KOTIEP, TIPYKUHHBIN MMHCTOIIET, THPOCKOTL, (PUTYPHOE KaTaHHUE
Ha KOHBKAaX.

19 Jlabopamopnan paboma Hsmepenue umnyibca meia no

TMOPMO3HOMY Nymu !
20 Ilpaxmuueckoe 3auamue Hzmepenue cuivl mszu, CKOPOCMU 1
MoO0enu INeKMpPOMOOUN U MOWHOCIU CUTbL MU
2VIabopamopnan paboma CpaBHEHHUE W3MEHEHHUS MOTEHIMATBHOU 1
SHEPTUU NPYKHUHBI C pabOTOH CHIIBI TPEHUS
22 Pewenue 3a0au ¢ npogheccuonanbHoil HanPaAGIeHHOCMbIO 1
Paznen 2. Mogekynsipuast ¢pu3nKa 4 TEPMOIHHAMHUKA
Tema 2.1 Conep:xanue ydueOHOro MaTepuasia 8 OK 01-09
OCHOBBI 23,24 OCHOBHBIC TIOJOXKEHUS MOJICKYISIPHO-KHHETHIECKOW TEOpHHU
MOJIEKYIISAPHO- (MKT), wux omeiTHoe oOocHOBanue. Jluddysus. bpoyHoBCckoe
KAHETHYIECKOi JBIDKEHHE. Xapakrep JBIDKEHUS
TeOpUH W B3aMMOJICHCTBUSI 4YacTHIl BemiecTBa. MoOJeH CTpPOEHHsS Ta3oB,

KUIKOCTEH W TBEPABIX Te W OOBSICHEHHE CBOWCTB BEIECTBA Ha
OCHOBE OJTHX Mojeneil. Macca u pa3Mmepbl MOJEKYT (aTOMOB).
KonunuectBo Bemecta. [locrosnnas ABoraapo.




TemnoBoe paBHOBecwe. TemmepaTypa W CIOCOOBI €€ H3MEpEHUS.
[IIxana remnepatyp Llenbcus.

Mogzens HACampHOTO Ta3a B MOJEKYJISIPHO-KHHETHYECKOM TEOpHUH:
YacTHLBI Ta3a ABMXKYTCS XaOTHUECKH M HE B3aUMOIECHCTBYIOT APYT C
IPYTOM.

l"a3oBeIc 3akoHEI. YpaBHEeHHEe MeHneneeBa—Kianeiipona. AGcomroTHas
temneparypa (wmkama temmeparyp KenbBuna). 3akonH JlaiabpToHa.
Hzonpoueccel

B HACAIBHOM Tra3e C IIOCTOSHHBIM KOJIMYECTBOM  BEILECTBA.
I'paduueckoe mpeacTaBieHUEe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3obapa.

CBsi3p MEXIy J[JaBICHHEM M CpEOHEH KHHETUYECKOH »Hepruei
MIOCTYNATEIbHOTO TEIUIOBOIO JABIKEHUS MOJIEKY] HIEAlBHOrO rasa
(ocHOBHOE ypaBHEHUE MOJIEKYJIAPHO-KHUHETUUECKOM TEOpUHU
HIeaTbHOTrO Ta3a).

CBsi3p a0CONIOTHOW TEMIIEpaTyphl TEPMOIWHAMUYECKON CHUCTEMBI CO
CpeJHEed KUHETHYECKOW DJHEpPrued MOCTYyHaTeIbHOTO TEIUIOBOTO
JIBIDKEHUS €€ JacTHIl.

TexHHYecKHe yCTPOMCTBA M TEXHOJIOTMYECKUE TPOLIECCHL: TEPMOMETP,
OapoMeTp, MoJy4eHHe HAHOMAaTEePHaJIOB.

25 Jlabopamopnas paboma Hccredosanue npoyecca ycmaHo8ieHUs.
MENN06020 PAGHOBECUS NPU MEN00OMeHe MeNCcOYy 20psHell U XOL0OHOU
80001

26,27 Jlabopamopuasn paboma V3zyuenue uzomepmuuecko2o npoyecca

28,29 Ilpaxmuueckoe 3anamue:
H3yuenue uzoxoproeo npoyecca.
H3yuenue uzobapnozo npoyecca.
IIposepra ypagreruss COCMOsIHUA.

30 Pewenue 3a0au ¢ npogeccuonanvnoit HanPaeIeHHOCMbIO

Tema 2.2
TepmoarHaMuKa.
TemnoBrle MalINMHBI

Conep:xanue y4eOHOro MaTepuaJia

31,32 Tepmoaunamuueckas (TI) cucrema. 3aiaHue BHEITHUX YCIOBHIA
JUIS  TEPMOJMHAMHYECKOM  CHUCTeMbl.  BHEIIHME  BHyTpEHHHE
napamerpbl. [lapameTpbl TEPMOIMHAMHYECKOM CHCTEMbI KaK CPEIHHUE
3HAYEHWs]  BEJIWYWH,  ONHUCHIBAIOIIMX €€  COCTOSHHE  Ha
MHUKPOCKOITHYECKOM YPOBHE.

Hyneoe Havano tepmomuHaMuku. CaMONPOW3BOJIbHAS PpelaKcaIyst




TEPMOJUHAMHYECKON CUCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mogens uzneanbHOro rasa B TEPMOAMHAMHMKE — CHCTEMa ypPaBHEHUI:
ypaBHeHue MeHneneeBa—Kaneiipona u BeIpaX€HUE JJI1 BHYTPEHHEN
SHEpruu. YCIOBUS  NPUMEHHMOCTH  3TOM  MOJAENH:  HHU3Kas
KOHIIEHTpAIMsT 4YacTHL, BBICOKME TeMIIepaTypbl. Bripakenue s
BHYTPEHHEH SHEPTUU OAHOATOMHOTO HUICAJIBHOTO Ta3a.
KBasucrarnyeckue u HeCTaTUYECKHUE MTPOLIECCHI.

OneMeHTapHass paboTa B TepMOAWHAMHKe. Bbrumcienue pabOTHI 1O
rpaduky npouecca Ha pV-auarpamme.

Temnonepenaya Kak cHoco0 M3MEHEHHS BHYTPEHHEH JHEpruu
TEPMOIMHAMUYECKOH crucTeMbl Oe3 coBepuieHus padoTel. KoHBekuus,
TEIUIONPOBOIHOCTD, U3Ty4CHHE.

KonuyectBo TemnoTsl. Temno€MKOCTh Tena. YAelbHas U MOJIApHas
TEINIOEMKOCTH BELIECTBA. YpaBHeHue Maliepa. YnenbHas TemioTa
cropanus ToruMBa. Pacuér koauyecTBa TEIUIOTHI MPH TEIUIONEpeaade.
[lonsiTre 06 agrabaTHOM TpoIIecCe.

[lepBriit 3axkoH TepMonuHamMuKU. BHyTpeHHss sHeprus. KomndectBo
TEIUIOTHI M paboTa Kak Mepbl HM3MEHEHHs BHYTPEHHEH JHEpruu
TEPMOINHAMUYECKOH CUCTEMBI.

BTopoli 3ak0H TepMOAMHAMUKHU JJIsI PABHOBECHBIX IPOLIECCOB: U€pe3
3aJJaHHOE€ PAaBHOBECHOE COCTOSHHE TEPMOJUHAMUYECKOW CHCTEMBI
MPOXOIUT EAMHCTBEHHAs aguabara. AGCOIIOTHAS TEMIIEpaTypa.
Bropoii 3akoH TepMOIMHAMUKH [UIS HEPABHOBECHBIX IPOLECCOB:
HEBO3MOXKHO TIepellaTh TEIUIOTy OT Oojiee XOJIOJHOro Tela K Oolee
Harperomy 6e3  komneHcanuu  (Kmaysmyc).  HeoGpatumocTsb
MPUPOAHBIX MPOLIECCOB.

[Ipuntumne! aefictBus TerioBbx MammH. KIT/I.

Makcumanbaoe 3nauenne KIT/1. [ukn Kapno.

OKOJIOTHYECKHE AaCMEKThl HCIOJb30BAHUSl TEIUJIOBBIX JIBUTATElNEH.
TennoBoe 3arpsi3HEHUE OKPYKAIOLIEH CPEebl.

TexHuueckue  ycTpoiicTBA M TEXHOJOTMYECKME  IIPOLIECCHI:
XOJOAWIbHUK, KOHJULIWOHEP, MAM3EIbHBIA W KapOIOpaTOPHBIHA
JBUraTeN, napoBas TypOHHA, MOJyYeHHE CBEPXHU3KUX TeMIIEpatyp,
YTHIN3AIUS  TEMJIOBBIX» OTXOIOB C WCIOJIB30BAaHHEM TEIJIOBOTO
Hacoca, yTWIM3alMs OWOOPraHMYECKOIro TOIUIMBA IS BBIPAOOTKHU
«TEIIOBOI» M 2JEKTPOIHEPTHH.

33,34 Jlabopamopnasn paboma Hsmepernue y0enrbHoU menioEmMKocmu




35,36 Jlabopamopuasn paboma Hccrnedosanue npoyecca 0Cmul8anus
sewecmea

37,38 Ilpaxkmuueckoe 3anamue. V3zyuenue 63aumocessu sHepeuu
MEAHCMONEKVAAPHOLO 83AUMOOCUCEUSL
U memnepamypuvl KUNeHUsi H#CUoKocmetl

39 Pewenue 3a0au ¢ npogheccuonHanbHoil HANPABIEHHOCHBIO

Tema 2.3 Copaeprxanue yuedOHOro MaTepuasia

ArperaTHble
40,41 TIlapoobpa3oBanme u KOHIeHcanus. lcmapeHue W KHIICHUE.

COCTOSTHHS
Bemectsa. Pasopsre | Y ACTbHAS TCIIOTA NAPOOOPA3OBAHHL.
HEPEXOIBI HaC])IH_[CHHI)IC U HCHACBIINICHHBIC IapbI. KauecTBenHnass 3aBHCHMOCTD

IUIOTHOCTH
W AaBJICHUS HACBHIIICHHOTO Mapa OT TEMIIEPATyphl, X HE3aBUCUMOCTb
oT 00BEMa HACBHIIEHHOTO THapa. 3aBUCHMOCTh TEMIIEPATyphl KUTICHHS
OT /IaBJICHUS B KUIKOCTH.

BrnasxxnocTth Bo3ayxa. AGCONIOTHAS 1 OTHOCUTENIBHAS BIAXKHOCTb.
Teépaoe Ttemo. Kpucramnmmueckue u amopdHbie Tena. AHU3O0TPOIHS
CBOWCTB KpUCTAJUIOB. [lnaBieHWe W KpHcTAUIM3aUus. YIelbHas
teruiora miasneHus. Cyonumanys.

Hedopmarnuu TBEPIOTO Tena. Pactskenue u coxarue. Cupur. Moaynb
IOwura. [Ipenen ynpyrux aehopmariuii.

TennoBoe pacmupeHue >XUAKOCTEH W TBEPABIX Tel, 00BEMHOE H
JUHEHHOE pacuIMpeHre. AHrapMOHU3M TEIUIOBBIX KOJeOaHMH 4yacTHI]
BEIlIeCTBa KaK MPUYMHA TEIUIOBOTO PACHIMPEHUS Tel (Ha Ka4eCTBEHHOM
YpPOBHE).

IIpeoOpa3oBanue 3HEpruu B (a3oBbIX NEPEXoaax.

YpaBHEHUE TEILIOBOTrO OajaHca.

[MoBepxHocTtHOe  HarshkeHue.  KoadduimeHT  MOBEPXHOCTHOTO
HaTspkeHusa. KamwoisipHble siieHus. [laBieHue moa HMCKPUBIEHHOM
MOBEPXHOCTHIO )unkoctu. Popmyina Jlamnaca.

TexHUUecKne YCTPOHCTBA W TEXHOJOTMYECKHE MPOIIECCHI: JKHUJKUE
KpPHUCTAJIJIbl, COBDEMEHHBIE MaTepHAIBL.

42 Pewenue 3a0au c npogheccuonanbHoll HANPAGIEHHOCHbIO

43 Konmponvnas pavoma Nel

Paznea 3. DnekTpogunaMmuka

Tema 3.1 Copepxanne yueOHOr0 MaTepHaJia




OnexTpuyecKkoe
noise

44,45 Dnextpuzanus Tel U €€ MPOSBICHUA. DJIEKTPUUECKUN 3apAfl.
JlBa BHOAa DIEKTPUYECKUX 3apAnoB. IIpOBOOHMKHM, AMIIEKTPUKH H
MOJYIPOBOAHUKH. JEMEHTApHbIM 3JEKTPUUYECKUH 3apsil. 3aKoH
COXPaHEHUS JEKTPUUYECKOTO 3apsaa.

Bsanmogpeiictue 3apsmoB. Todeunsie 3apsapl. 3akon Kymona.
Onektpudeckoe moje. Ero aeiicTBre Ha SIEKTPHICCKUE 3aPSIbL.
Hanpsokénnocts anextpuueckoro mouisi. [IpoOubiii 3apsin. Jlunum
HaINpsHKEHHOCTH AJIEKTpUUEcKoro mojs. OAHOPOAHOE AIIEKTPHUECKOE
ToJIe.

[loTeHumanbHOCTD 3JIEKTPOCTATHYECKOTO OIS, Pasnocth
MOTEHLMANOB W HampsbkeHue. lloTeHnumaneHas sHeprus 3apsiia B
aNeKTpocTaTudeckoM none. [loTeHnman 37eKTpOCTaTHYECKOrO MOJIS.
CBs3p  HampsOKEHHOCTH TMOJII W PAa3sHOCTH TOTEHLIMAJIOB  JUIS
JNeKTpOCTaTHYEeCKOro  momst  (Kak  OJHOPOJHOro,  Tak |
HEOJTHOPOJTHOTO).

[IpuHuMD cynepno3nuuu 3JIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. [lone paHOMepHO 3apsbkeHHOM chepsl. [Tomne
PaBHOMEPHO 3apsHKeHHOro 1o o0BEMy miapa. [lome paBHOMEpHO
3apsKEHHON OeCKOHEYHOI IJIOCKOCTH. Kaptunet JIMHUA
HaOpsHKEHHOCTHU 3TUX MOJIEN U SKBUIIOTEHLIMAJIBHBIX TOBEPXHOCTEH.
[IpoBoAHHMKH B 3JNEKTPOCTATHUECKOM TIOJIE. YCJIOBHE PaBHOBECHS
3aps0B.

JIMDNEKTpUKY B JIEKTPOCTATHUYECKOM — moje.  JlManekTpudeckast
MIPOHHUIIAEMOCTh BEIIECTBA.

Kongencarop. OnekTpo€MKOCTh KOHJEHCATopa. IEKTPOEMKOCTD
IJIOCKOTO KOHJEHCATOpA.

[lapannensHoe coeanHeHune KoHAeHcatopoB. [locrmegoBarenbHoe
COeIMHEHNE KOH/IEHCATOPOB.

OHeprus 3apspKeHHOr0 KOHAEHCATopa.

JIBM>KeHre 3apsKEHHON 9acTHUIBI B OJHOPOJHOM DIIEKTPUUYECKOM IIOJIE.
TexHuueckue  ycTpoiicTBA M TEXHOJOTMYECKME  IIPOLIECCHI:
3JIEKTPOCKOII, 3IEKTPOMETP, IEKTPOCTATHUECKAs 3allNTa, 3a3EMIICHUE
AJIEKTPONpuOOpPOB, KOHJEHCATOPHI, reHepaTop Ban ne ['paada.

46 Pewienue 3a0au ¢ npogheccuonanvnoll HANPAGIEHHOCHIbIO

Tema 3.2 .
IlocTosuHEIN
3IEKTPUYECKUI TOK

Conep:xanue ydeOHOro MaTepuaJia

47,48 Cwuna Toka. [IoCTOSHHBIN TOK.
VYcnoBUs  CYIIECTBOBAHHUS  IOCTOSHHOIO — JJIEKTPHUUYECKOTO  TOKa.




Ucrtounnku Toka. Hanpsixenne U u O/IC &.

3axon OMa 15 y9acTKa HemnH.

OJEeKTpUYECKOe  CONPOTHUBICHUE. 3aBUCHUMOCTb  COIIPOTHBIICHHSA
OJTHOPOJIHOTO TPOBOJHUKA OT €ro AJIUHBI U IUIOIAAM MOMEPEYHOro
CCYCHUs. Y IENBHOE CONPOTHUBIICHUE BEIECTBA.

IlocmenoBarenbHOE,  MapauIeNbHOE,  CMEIIAHHOE  COEIMHEHHE
IPOBOJHUKOB. Pacyér pa3BETBIEHHBIX JJIEKTPUYECKHUX  LIENEH.
[IpaBuna Kupxroda.

PaGora anextprdaeckoro Toka. 3akoH [xoyns—Jlenma.

MoIHOCTh 3JEKTPUYECKOTO TOKA. TeruioBasi MOIIHOCTh, BbLAEIsEMAas
Ha PE3UCTOPE.

OJIC u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKoH OmMa i
MOJTHOW (3aMKHYTOHM) 3JIEKTPUYECKON Ienmd. MOIIHOCTh HCTOYHHUKA
Toka. KopoTkoe 3ambikaHue.

Konzaencarop B ienu NOCTOSITHHOTO TOKA.

TexHHYeCKHE yCTPOUCTBA U TEXHOJIOTHYECKUE MTPOLIECCHI: aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK IEKTPUUECKON SHEPIUH.

49,50 Ilpaxmuueckoe 3auamue: Hcciedosanue cCMeuanio2o
COCOUHEHUS PE3UCTOPOS

51 Pewenue 3a0au ¢ npogheccuonanvnoit HanpaeIeHHOCMbIO

Tema 3.3 Toxu B
paSJ'II/I‘IHLIX cpenax

Copaepxanne yueOHOro MaTepHuajia

52,53  OnexTtpuyeckass  NPOBOAUMOCTb  PAa3IMYHBIX  BEIIECTB.
OneKTpoHHass TPOBOJMMOCTh TBEPABIX METAUIOB. 3aBHCHMOCTD
COIIPOTHUBJIEHHSI METAJIJIOB OT TeMIepaTypsl. CBEPXIPOBOANMOCTb.
OnekTpuyecKuil TOK B BakyyMme. CBONWCTBA 3JIEKTPOHHBIX ITY4KOB.
[omynpoBoguuku. CoOCTBEHHas W TpUMEcCHas IMPOBOJUMOCTh
mosrynpoBogHUKOB. CBoicTBa p—N-nepexona. IlomynpoBogHHKOBBIE
MIPUOOPHI.

ONeKTpUYeCKuil  TOK B DJJEKTPOIMTAX.  ODJIEKTPOJIUTHYECKAS
Jucconuanys. Onextponns. 3akonsl Dapajest 71 3JIeKTPoIn3a.
OnexTpuyecKuit TOK B rasax. CaMOoCTOATENBHBIN u
HECaMOCTOSTENbHBIN pa3psaA. PasnuuHble TUIBI CaMOCTOSTENBHOTO
pazpsiaa. Mosnnus. [lnazma.

TexHuueckue  ycTpoilcTBA M NPAKTUYECKOE IIPUMEHEHUE:
ra3opaspsiHble JIaMIIbI, 3IEKTPOHHO-TTyueBas TpyOKa,
MOJTYTIPOBOJIHUKOBBIE ~ TPUOOPBI:  JHMOJ, TpaH3ucrop, (Horoauos,
CBETOJINO]I, TaJbBaHWKA, paOUHUPOBAHNE ME/IH, BHIIIABKA AIFOMUHHS,




DJICKTPOHHAA MHUKPOCKOIIUS.

54 Konmponvuasn paboma No2

Cemecmp 2

Tema 3.4
Mar»uTHoe moe

Conep:xanue yueOHOro MaTepuaJia

55,56 BzanMomeicTBHE IOCTOSHHBIX MAarHUTOB W IPOBOJHHUKOB C
TOKOM. MaruutHoe nosne. Bexkrop MarHuTHoM mHAykuuu. [IpumHuun
CYIIEpIO3ULIMU MarHUTHBIX MoJiel. JIMHUKM MarHUTHOM MHAYKLUY.
MarautHoe 10JI€ MpPOBOJHUKA C TOKOM (IPSAMOTO IPOBOJHUKA,
KaTYIIKA

U KpyroBoro Butka). OnsIT Opcrena.

Cuna Amrepa, e€ HarpaBICHHE U MOAYJIb.

Cuna JlopeHua, e€ HampaBleHHE U MOAYJb. JBHXKEHUE 3apsKEHHON
YaCTHUIIBI

B OJIHOPOJIHOM MarHUTHOM 1oiie. Pabota cunbl Jlopenma.

MarnutHoe mnone B BemectBe. DeppoMarHeTHKH, Mapa- U
TMaMarHeTHKH.

Texnnyeckue yCTpOI\/'ICTBa 1 TCXHOJIOT'MYCCKUEC IMPOUCCChL: TPUMCHCHUC
IIOCTOSIHHBIX MarHuToB, QJICKTPOMAarHuToB, TECTCP-MYJIBTUMETD,
ANIEKTPOIBUTATENh SIKOOH, YCKOPHUTENH AIEeMEHTaPHBIX YaCTHII.

57,58 Jlabopamopnasa paboma Vccrnedosanue MasHUMHOZO NOJA
NOCMOAHHBIX MASHUMOB

59,60 IIpakxmuuecxkoe 3amamue:  Hccredosanue — Oelicmsus
NOCMOSIHHO20 MACHUMA HA PAMKY C MOKOM.

61 Pewenue 3a0au c npogeccuonanvnoit HanPaeIeHHOCMbIO

Tema 3.5
DNeKTpOMarHuTHas
WHAYKIAS

Copaepxanne yueOHOro MaTepHuajia

62,63  SIBneHue 3nEeKTpOMarHUTHOM MHAyKIMU. IloTOK BekTOpa
MarauTHOW WHAYKIWU. OJC WHAYKIMH. 3aKOH JJIEKTPOMarHUTHON
unnaykuuu @apanes. Buxpesoe anekrpuueckoe noie. Toku dyko.
OJC uHAyKUMHM B NOPOBOAHHUKE, JBIDKYIIEMCS B OJHOPOJHOM
marHuTHoM noJie. [IpaBuiio Jlenna.

HNunykTuBHOCTE. KaTymika HHIyKTHBHOCTH B TN TTOCTOSIHHOTO TOKA.
SBnenue camounaykuuu. 31C caMOMHAYKIUH.

DHEprusi MAarHUTHOTO TIOJIS KATYIIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.




Texnuueckue yCTpOﬁCTBa n TCXHOJIOTHYCCKHUEC IMPOUCCChI:
WHAYKIIUOHHAA TII€4Yb, COJICHOU[, 3allydTa OT J3JICKTPHU3AllUU TEJI IIPpU
JBVXCHUH B MAarHUTHOM I10JIC 3emin.

64,65  Ilpaxmuueckoe  3anamue.  Hccredosauue — s6ieHus.
9NIEKMPOMASHUMHOU UHOYKYUU

66 Pewenue 3a0au c npogheccuonanbHoii HANPABIEHHOCHBIO

67 Konmponvnas paooma Ne3

Pasznen 4. Kosedanust 1 BOJTHBI

Tema 4.1 Copaeprxanue yuedOHOro MaTepuajia

Mexannyeckue 68,69 Konecbarenpuas cucrema. CBOOOIHBIE KOICOAHHS.

KoJeOaHus lapmonnueckne konebanmsa. KuHemarndeckoe W ITUHAMHYECKOE
ONUCaHHe.  ODHEPreTHvyeckoe  ONHCaHWE  (3aKOH  COXpaHEHHS
MEXaHMYECKOH  3Hepruu). BpIBog  IWHAMHYECKOTO  OMHMCAHHS
FapMOHMYECKUX KoJieOaHuit u3 ux 3HEPreTHYECKOTO
Y KHHEMaTHYeCKOT0 OMUCAHUSI.
Ammumtyna u Qaza komebOaHuil. CBsA3p aMIUTUTYABl KojeOaHUi
HUCXOIHOW BEIWYMHBI C aMIUIUTyAaMH KolieOaHWil e€ CKOpOCTH H
YCKOpEHHUS.
[lepuon u gactora konebanwii. [lepros Manbix cBOOOHBIX KoIeOaHUit
MaTeMaTHyeckoro MasTHuka. llepmox  cBOOOAHBIX — KoJeOaHMIA
MPYKUHHOTO MAasiTHHKA.
[lonsTne o 3aryxaromux KoieOaHHAX. BbIHyXIeHHBbIE KoJeOaHus.
Pezonanc. Pe3onancHas kpuBas. Bimsnue 3aTyxaHuss Ha BUA
PE30HAaHCHOM KPUBOU. ABTOKOJICOAHMS.
TexHu4ecKkue yCTpOHCTBA M TEXHOJOTHUYECKHE IIPOLECCHI: METPOHOM,
4achl, Ka4eJH, My3blKaJlbHble HHCTPYMEHTHI, cericMorpad.
70 Pewenue 3a0au c npogheccuonanbHoli HANPAIEHHOCMbIO

Tema 4.2 Copaepxanne yueOHOr0 MaTepHuaJia

OJeKTpOMarHUTHbIE

KONeOAHTS 71,72 KoneOatenbHblii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC

KoJe0aHus B HJIeaTbHOM KoJiebaTenbHOM KoHType. @opmyna TomcoHa.
CBs3b aMILTATY b 3apsiia KOHJIEHCaTopa
C aMIUTUTYAON CHIIBI TOKA B KOJIEOATEIIEHOM KOHTYPE.

3aKOoH COXpaHEHHUS SHEPIHH B HICAILHOM KOJIeOaTeIhHOM KOHTYpE.
3aTyxaromuye  JJICKTPOMAarHWTHBIE  KojeOaHws.  BeIHYXIeHHBIC
OJICKTPOMArduTHLIC KOHGGaHI/IH.




[TepeMeHHbI TOK. MOIIHOCT MEPEMEHHOTO TOKA. AMIUIMTYAHOE U
IeiicTByIOlee 3HAYCHWE CHJIBl TOKAa M HANPSOKEHHS NPU Pa3IHIHON
(hopme 3aBHCHMOCTH TIEPEMEHHOTO TOKa OT BPEMEHH.
CunycoumanbHbIi TepeMeHHBIH TOK. Pesuctop, KoHAeHCaTOp U
KaTylika WHAYKTUBHOCTH B IIEMH CHHYCOHWJAIBHOTO I€PEMEHHOTO
Toka. Pe3oHaHc TOkOB. Pe3oHaHC HanpsKeHU.

WneaneHeiii  Tpancdopmarop. IlpousBoacTBo, mepemadya U
MOTPeOICHUE ANCKTPUICCKON SHEPTUY.

DKOJIOTHYECKHEe PUCKH TPH MIPOU3BOACTBE MeKTpodHeprun. Kyiprypa
HCIIOIB30BAHUS DIICKTPOIHEPTUHU B TIOBCETHEBHON KU3HU.
TexHuueckue  ycTpoicTBA U TEXHOJOTHYECKHUE  IPOLIECCHI:
JNIEKTPUYECKHA 3BOHOK, T€HEepaTop IEPEeMEHHOTO TOKa, IJIMHUHU
ANIEKTpoTepeaad.

73 Pewienue 3a0ay ¢ npogheccuoHanbHoii HANPAGIEHHOCHbIO

Tema 4.3
MexaHu4deckue u
3JE€KTPOMATrHUTHBIE
BOJIHBI.

Conep:xanue ydeOHOro MaTepuaJia

OK 01-09

74,75 MexaHuueckue BOJHBI, YCJIOBHS HMX pPacHpOCTpaHEHHUs.
Ilonepeunble u  mpojoiibHble  BonHbL — Ilepuon,  cKOpocTh
pacnpocTpaHeHHs M [UIMHA BOJIHBL. CBONMCTBA MEXaHHYECKHX BOJIH:
OTpa)KeHUE, MpeJoMIICHIE, HHTep(EPEHIHS U TUPPAKIIHSL.

3Byk. CkopocTh 3ByKa. ['poMKocTh 3ByKa. Bricota ToHa. TeMOp 3ByKa.
[ITymoBo€ 3arpsi3HEHUE OKpYXKArOIIEH Cpebl.

ONeKTPOMarHuTHBIE BOJHBI. Y CIOBUS M3ITyU€HHS 3JIEKTPOMAarHUTHBIX
BOJIH. B3auMHas opueHTalus BEKTOPOB E, B, 1 B 2JIEKTPOMArHUTHOM
BOJIHE.

CBoliCTBa 3JEKTPOMAarHWUTHBIX BOJIH: OTpPaXEHUE, IPEIOMIICHUE,
noJsipu3anyist, aTepdepeHust u tndpakuus.

[[Ixama >nEeKTPOMArHUTHBIX BOJH. lIpuMeHEHME >IEKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U OBITY.

ITpuHIMIIBI paIMOCBSI3U U TeNEeBUAEHUA. Painonokanus.
DNeKTpOMarHuTHOE 3arpsA3HEHUE OKPYIKAIOIIEeH CPEIbI.

TexHuueckue  ycTpoiicTBa M TPAKTHUYECKOE  IPHUMEHEHHE:
My3bIKaJIbHbIE MHCTPYMEHTHI, pajap, pPaJuolpUEMHUK, TEIEBU30pP,
anteHHa, TtenedoH, CBU-nieub, ynbTpa3ByKoBas JHArHOCTHKA B
TEXHHUKE M MEAMIIMHE.

76,77 Pewienue 3a0au c npogheccuoHabHOl HANPABICHHOCHIBIO




78 Konmponvuan paooma Ned

Tema 4.4 Ontuka

Conep:xanue yueOHOro MaTepuaJia

OK 01-09

79,80 IlpsimonuHeliHOE pacpoCTpaHEHHE CBETA B OAHOPOIHOM Cpene.
JIyu cBeta. ToueyHBI HCTOYHUK CBETA.

Otpaxenue cBeTa. 3akoHBl OTpaxkeHHs cBera. llocTpoeHue
n3o0pakeHn# B mIockoM 3epkaie. Chepruueckue 3epkana.
[Ipenomnenne cBera. 3aKOHBI TIPEIIOMJICHHSI CBeTa. AOCOIFOTHBIH
MoKa3aTenb npenomiieHus. OTHOCUTENBHBIN MTOKa3aTelb MPEITOMICHHS.
[locTOSHCTBO 4YacTOTBl CBeTa U COOTHOIIEHHWE JUIMH BOJIH IMIpH
MepexoJe MOHOXPOMATHYECKOTO CBETa 4epe3 paHully paslena ABYX
ONTHYECKUX CPEN.

Xon nmyuerr B mpusMme. Jlucnepcus cBera. CIOXHBIA cocTaB 0enoro
cBerta. LIBer.

Ilonnoe BHyTpeHHee oTpaxeHue. llpenenbHBIE Yroyn MOJHOTO
BHYTPEHHETO OTPaXKEHMUS.

CoOuparore M pacceuBaroniue JUH3bL. ToHKas JuH3a. DOKycHOe
paccrosiHue

W ONTHYECKas CHJia TOHKOW IJIMH3BI. 3aBHCHMOCTH (POKYCHOTO
pacCTOSHUSL TOHKOW C(EpUYeCKOW JIMH3BI OT ©€ TeoOMeTpUH |
OTHOCHTEJIFHOTO TIOKa3aTess MPETOMIICHHS.

®opMyIia TOHKOH JIMH3BL. Y BEIHUYEHUE, JABAEMOE JIUH3011.

Xoxa nyda, TPOMIEAIIErO JUH3Y TOJ IMPOWU3BOJBHBIM YIJIOM K €€
IJIaBHOM onThueckoit ocu. [TocTpoeHre n300pakeHUi TOUKH U OTpe3Ka
npsMoi B COOMparOIINX
Y pacceuBaroOlUX JMH3aX U UX CUCTEMAX.

Ontuueckne mpubOpel. Paspemratomias crnocobHocTs. [a3  kak
ONTHYECKAsl CUCTEMA.

[Ipenenbl pUMEHUMOCTU T€OMETPUUECKON ONTHKH.

BomaoBas ontuka. Matepdepenius ceera. KorepeHTHBIE HCTOYHUKH.
YcnoBuss ~ HAaOMIOAEHUS ~ MAaKCUMyMOB W MHHUMYMOB B
nHTep()EePEHIIMOHHONW KapTUHE OT JABYX KOTEPEHTHBIX HCTOYHUKOB.
[Ipumepsl  Kimaccuueckux HHTEPHEPEHIUOHHBIX — cxeM.Judpakius
ceeta. JludpakimonHas pemérka. YCIIOBUE HAOJIOACHHUS TJIaBHBIX
MaKCUMyMOB Ipd TaJCHUM MOHOXPOMATHYECKOIO0 CBETa Ha
TG PAKITHOHHYIO PEIIETKY.

ITonsipuszanus ceera.

TexHHYeCcKHe yCTPONCTBA M TEXHOJIOTHYECKUE MTPOLECCHl: OYKH, JYIa,




nepuckor, (oToanmapar, MHKPOCKON, TPOCKIIMOHHBIA aIlapar,
MPOCBETJICHWE ONTHKH, BOJIOKOHHASs ONTHKA, AU(GPAKIHOHHASL
pemeéTKa.

81,82 IIpaxmuueckoe 3anamue Ilonyuenue uzobpadicenus 8 cucmeme
U3 NJIOCKO20 3ePKana U JUH3DL.

83,84 Ilpakxmuueckoe 3anamue llonyuenue uzobpadcenus 6 cucmeme
U3 NIOCK020 3epKajla U JUH3bL.

85,86 Pewienue 3a0au c npogheccuoHanbHoil HARPABICHHOCHIBIO

87 Konmponwvnas paboma Ne5

Pasnes 5 OcHOBBI clieNMAJILHONW TEOPHH OTHOCHTEIbHOCTH.

Tema 5.1 Ocuoprr | CONepKaHue y4e0HOro MaTepuasa OK 01-09
CIEHATbHOH 88,89 I'paHuUIBI TPUMEHUMOCTH KJIacCHYECKOW MeXaHUKH. [locTymare
Teopun CTHEeNUATLHON TEOPUH OTHOCUTEIHLHOCTH.
ornocurenbuocty | [IpocTpaHcTBeHHO-BpeMeHHOU uHTepBasl. [IpeoOpaszoBanus JlopeHia.
YcnoBue MIPUYINHHOCTH. OTHOCHUTEIHLHOCTE OAJHOBPECMECHHOCTH.
3ameieHue BpEMEHHU
W COKpAIlleHHUE JITHHBI. DHEPTHsI U UMITYJILC PEISITUBUCTCKON YacTHUIIBI.
CBsi3p Macchl C 3HEpPrued M UMIIYJIbCOM PEISTUBUCTCKON YacTHIIBIL.
OHeprus NoKosl.
TexHuueckue  yCTpOWCTBA W TEXHOJOTMYECKHE  MPOIECCHI:
CIIyTHMKOBBIE IPUEMHUKH, YCKOPUTEIH 3aPSKEHHBIX YaCTHUILL
90,91 Pewenue 3adau ¢ npogheccuonanvhoii HANPaGIEHHOCHIBIO
Pa3znen 6. KBantoBas ¢pusuka
Tema 6.1 Conep:kanue yued0HOT0 MaTepHasia OK 01-09
Kopnyckynspho-

BOJIHOBOH Ayalin3m

92,93,94,95 PaBHOBecHOE TEIJIOBOE  M3JIydeHUE  (HU3IIydeHHE
abcoroTHO u€pHOTo Tena). 3akoH cMmenienns Buna. ['mmoresa [lnanka
0 KBaHTax.

®doToHBI. DHEPIUs U UMITYJIbC (OTOHA.

®oroadpdexr. Ompbrtet  A.I'. CtonetoBa. 3akoHbl  (oTOd(dEKTa.
VYpaBuenne OitHmreliHa s ¢portordpderrta. «KpacHas rpaHHLIa»
dotorddexra.

JaBnenune cBera (B YaCTHOCTH, IaBJIEHWE CBeTa Ha abCONIOTHO
MOTJIONIAOIIYI0 U a0COJIOTHO OTPAKAIONIYI0 MOBEPXHOCTB). OTBITHI
I1.H. JleGenena.

BosiHoBbie cBoiicTBa uyactull. Bosubl jge bpoiinsa. [[nuHa BOJIHBI




ne Bpoiis u pasmepsr o0nmacTy JOKATU3allUU JIBUKYIICHUCS YaCTHIIBL.
KopmyckynsapHo-BomHOBO#H ayanmu3m. Judpaknus 5>IEeKTPOHOB Ha
KpHUCTalIax.

Crieruguka U3MEpeHUui B MUKPOMHUDE. CooTHolleHus
HeonpenenéaHoctel I eizendepra.

TexHuueckue  ycTpoiicTBA M TEXHOJOTMYECKHME  IPOLECCHI:
CHEKTPOMETpP, (POTOIIEMEHT, (OTOAATUMK, TYHHEIBHBIH MHUKPOCKOII,
coJIHe4Has 6aTapesi, CBETOAUO/.

96,97 Pewienue 3a0au ¢ npogheccuonanvHoll HANPaeIeHHOCHIbIO

Tema 6.2 Ousnka
aToMma

Coaeprxanue yuedOHOro MaTepuasia

98,99 OmbITBI IO HCCIENOBAHHIO CTpoeHWs aroma. [lmaneraphas
Monens aroma Pesepdopaa.

[ocrynarer Bopa. M3nyuenne u noriomeHne GOTOHOB MPHU MEPEXoe
aToMa C OJHOTO YPOBHS SHEPTHH Ha APYTOM.

Bunsl cnexktpoB. CekTp ypOBHEM SHEPTUH aTOMa BOJIOPOAA.
CrioHTaHHOE ¥ BBIHY)KJICHHOE M3TyucHue cBeta. Jlazep.

TexHudeckue  ycTpoiicTBA M TEXHOJOTMYECKME  ITPOLIECCHI:
CIEKTPaJIbHBII aHaNIN3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBII KOMIBIOTEP.

OK 01-09

100,101 Pewsenue 3a0au c npogheccuonanbHoil HANPAGIEHHOCHbIO

Tema 6.3 Ousnka
ATOMHOTO siipa u
dJIEMEHTaPHBIX
YaCTHII

Copaepxanne yueOHOro MaTepHuajia

OK 01-09

102,103 Hyxknonnas monens sapa leiizenOepra—lBanenko. 3apsin
sinpa. MaccoBoe uuciio sipa. M3otonsl.

PagnoakTuBHOCTE. Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHEIH
Oera-pacniaa. ['aMMa-u3irydenue.

3aKoH paIMOaKTUBHOTO pacmaaa. PagnoakTHBHEIC H30TOIBI B IIPUPO/IE.
CBolicTBa HOHU3HUPYIOIIETO U3TyUeHUs. BausHue palnoakTUBHOCTH Ha
JKUBBIE Oprann3Mbl. EctecTBeHHbIH (hoH m3mydenus. JJosumerpust.
OHeprus CBsS3M HYKJIOHOB B sjpe. Sneprbie cuibl. Jledexkr macchr
anpa. SnepHble peakiuu. JleieHue u CUHTE3 SAep. SnepHbie peakTopsl.
[IpobneMbl yIpaBisIeMOr0 TEPMOSAEPHOTO CHHTE3a. JKOJIOTHUIECKUE
ACIEKTHI Pa3BUTHUS SAAECPHON SHEPTETUKH.

MeToapl perucTparyii U UCCIASAOBAHIS dJIEMEHTAPHBIX YACTHII.
DyHAaMEHTaJIbHbIE B3aUMOJIEUCTBUSA. bapuoHbl, ME3OHBI U JIEITOHBI.
[IpeacraBnenne o CrangaptHoi Mozenu. KBapk-TiirooHHasE MOJAENb
aJpOHOB.

Ousmka 3a npenenamu CrapmapTHoW Mozpenu. TEmHas martepus u




TéMHas 3Heprus. EMMHCTBO (M3UYECKOM KapTHHBI MUPA.

TexHndyeckue yCTpONCTBA W TEXHOJIOTHMYECKHE MPOIECCHL: TO3UMETP,
kamepa BunbcoHa, sAEpHBIA peakTop, TEPMOSJAEPHBIN peakTop,
aTOMHast 6om0a,
MarHATHO-PE30HAHCHAs TOMOTpadus.

104,105 Pewternue 3a0au ¢ npogheccuonantbHol HANPAsIeHHOCHbIO

106 Koumponsnas paboma No6

Pa3znen 7 DiieMeHThI aCTPOHOMHH U ACTPOPU3HKH

Tema 7.1
DJIEMEHTBI
ACTPOHOMUHU U
acTpopU3NKH

Conep:xanue y4eOHOro MaTepuaJia

OK 01-09

107 Oransl pa3BUTHUA a4CTPOHOMUH. [Ipuknagxoe u
MHPOBO33pEHYECKOEe 3HaueHHe acTpOHOMHUHU. [IpMMEHHMOCTH 3aKOHOB
(m3uKH 1 00BACHEHHSI IPUPOJIHI KOCMUYIECKHX OOBEKTOB.

Mertoapl acTpOHOMUYECKUX HccaeaoBaHu. COBpEMEHHBIE ONITUYECKUE
TEJIECKOIIbI, PaJOTeIeCKONbI, BHEATMOC(EpHast aCTPOHOMHUSL.

Bun 38é3nH0r0 HebOa. Co3Be3aus, ApKUe 3BE3/bI, IUNIAHETHI, HX BUIUMOC
IBIDKCHHE.

ConHeyHas cuctema.

Comnre. ComneyHast akTUBHOCTE. Mctounuk sHeprun ContHIa u 3BE3I.
3BE3/pI, MX OCHOBHBIC XAPAKTEPUCTHKU. J[marpamma «CIeKTpaibHBII
KIIAaCC — CBETHUMOCTB». 3BE3IBI TJIABHOM TOCIEIOBATEILHOCTH.
3aBUCHUMOCTh «Macca — CBETHUMOCTBY» JJIsi 3BE3A  TJIaBHOM
mocJieZioBaTeNIbHOCTH. BHyTpeHnHee cTpoeHune 3BE31. CoBpeMeHHBIE
MPEJICTABICHUSI O MPOUCXOXKIeHUN u 3Boironuu ConHIa U 3BE3.
DTallel KU3HU 3BE3I.

Mneunsiit [TyTe — Hama [NamakTuka. [lonoxenue n aeuxenue CoiHila
B l'anaktuke. Tunel rajgaktuk. PaguoranakTuku U kBazapbl. UEpHble
IIBIPBI B SIAPaX TallaKTHK.

Bcenennas. Pacmmpenne Bceenmennoi. 3akon Xab60ma. PazGeranme
ranaktuk. Teopus bonbuioro B3peiBa. PennkToBoe usnyueHue.
Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMHH.

108 duddepeHuupoBaHHbIii 3a4eT

Bcero

108




3. YCJIOBUSA PEAJIMBAIIUUA ITPOI'PAMMBI TIPEIMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 1o
Jis  peanmmsanuu  mporpammbl - npeamera  «Duszmkay uMeeTcs y4ueOHBIH KaOWHET U
nabopaTopust PU3UKH.
OobopynoBanune yueOHOro KabuHera:
— cTen] «Pu3nvecKue NOCTOSHHBIE);
- CTeH] «Y4eHBbIe - (PU3UKI»;
Texnuueckue cpeacTBa 00y4eHus:
- MYJIbTUMEUNHBIN IIPOEKTOD;
- HOYTOYK;
- 9KpaH;
- ayJIMOBU3YaJIbHBIE CPEACTBA — CXEMbl U PUCYHKH K JIEKLIMSIM B BUJE CJIANJ0B M AJIEKTPOHHBIX
MIPE3EHTAaLINIM;
OobopynoBanue adoparopum u pado4ux MecT J1a00paTOPUH:
- TabopaTopHoe 000pyI0BaAHUE;

3.2. YueOHO-MeTOAMYecKOe U MH(OPMAIIMOHHOE o0ecrieyeHne nmpeamMera

IlepeyeHb y4eOHBIX H3IAHMI
OcHOBHBIC HCTOYHHKH:
1. Msixumes I'.41. , Byxosues b.b. ®usnka 10 knace, Kmaccuueckuit kypc. ba3oBsiii u yrimyOneHHbIH
ypoBenb, M.: [Ipocenienue, 2021
2. Msxumes I'.51. , Byxosues b.b. @usuka 11 knace, Knaccudecknii kypc ba3zoBslit u yrimyOneHHBIH
yposenb M.: Ilpoceemienue, 2021
JonosiHuTE/IbHBbIE HCTOYHUKH:

1. JImumpuesa B.®. ®uzuka Ui npodeccuil M CHenUalbHOCTEH TEXHHYECKOTO MpOoQuIIs:
y4eOHHUK JJ11 00pa30BaTENIbHBIX YUPEKIEeHUN cpel. npod. oOpazoBanus . — M., 2014.
2. JImumpuesa B. @. dusuka qia npodeccuil U CrenuaTbHOCTEH TEeXHHYECKOro Mpoduis.

COopnuk 3ama4: yued. mocobue st 00pa3oBaTeNbHBIX YUPEXKICHUM cpell. mpod. oOpa3oBaHMs. —
M., 2014.
3. JImumpuesa B. @. ®usuka s mpodeccuil U CHenuagbHOCTEH TEXHMUYECKOro MPOQUIIs.
JlaGopaTopHbIi MpakTHKyM: yued. 1mocobus Uil ydpexJeHui cpen. mpod. obpazoBanus / B. @.
Hmutpuesa, A. B. Kopxkyes, O. B. Myprazuna. — M., 2015.
4. JImumpuesa B.®D., Bacunves JI.U. ®uzuka s npodeccuid U CrelnaibHOCTEN TEXHUYECKOTO
npodwmiiss. KoHTponbHble MaTepuaibl: yueOHOe mocobue st 00pa30BaTeNbHBIX YUPEXKIECHUH cpe.
npod. oopazosanus / B.D. imutpuena, JI.W. Bacunses. — M., 2014.
5. Tpoghumosa T.U., @Pupcos A.B. ®usuka ayis npodeccuii U CrenuarTbHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-HayuHoro npoduieit: CoopHuk 3agau. M. — 2013.
6. Tpogpumosa T.U., Pupcos A.B. ®uzuka 1yist npodeccuit U CerualbHOCTeH TEXHUYECKOTO U
€CTEeCTBEHHO-Hay4HOro npoduieit: Pemenus 3anau. M. — 2015.
7. Tpogumosa T.U., Pupcos A.B. ®usuka. CipaBounuk. M. — 2013.
8. JImumpuesa B.®d. ®duzuka ans npodeccHii M CHENHaIbHOCTEH TEXHHUYECKOro MpOQHIIs.
JlaGopatopHblil mpakTUKyM: ydyeOHOe mocobue [uisi 00pa30BaTeNbHBIX YUpEXKICHHHN cpea. mpod.
obpazoBanus / B.®. [imutpuena, A.B. Kopxyes, O.B. Myprazuna. — M., 2014.
9. JImumpuesa B.®. ®usuka misg npodeccuil M CHEUATBHOCTEH TEXHUYECKOTO MPOQHIIS.
COopHuK 3ama4: yuebHOE ocoOue At 00pa30BaTENbHBIX yUpexaeHuil cpea. npod. oOpa3zoBanus. —
M., 2014.
3.2. UudopmanuonHoe odecriedeHne 00yueHust

HNHTepHeT-pecypces! -
wwwe.fcior.edu.ru (®enepabHbIil HEHTP HHPOPMAITHOHHO-00Pa30BaATEIBEHBIX PECYPCOB).



http://www.fcior.edu.ru/

www.dic.academic.ru (Axkagemuk. CJ0Bapy U SHIIUKIONECINN ).

WWW.St-books.ru (Jlyurras yueOHas tuteparypa).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbHbie pecypchl MHTepHEeTa - Du3HKa).
https//fiz.1september.ru ((YuebHO-MeTOoMYeCKas ra3eTa «DU3UKay).
www.college.ru/fizika (IToarotoska k EI'D).

JIeMOHCTpaluy U SKCIIEPUMEHT

Jlemoncmpayuu

AHasorossie 1 U(GPOBBIC U3MEPUTENILHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Llemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPALAS KHHEMAaTUYECKUX XAPAKTEPUCTHUK JBUKECHUS.

[TpeoOpazoBanue ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune nBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

BTtopoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Je(OopMaLnu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U NTAJCHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Busl paBHOBECHS.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexon moTeHUIMATbHON YHEPTHH B KHUHETUYECKYIO U 0OpaTHO.

Llemoncmpayuu

OnbIThl, J1OKa3bIBAIOLIME JHCKPETHOE CTpPOEHHE BemecTBa, (oTtorpaguu  MOJIEKYI
OpPraHMYECKUX COECTUHEHUM.

OnbIThI 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JIBHYKEHUS.

Mogens onbrta HITepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Monenb, WuTIOCTpUpYIOLIas MPUPOIy AaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECChI.

Llemoncmpayuu

M3MeHeHNne BHYTpEHHEW HEPruu Telsa NMPH COBEPILIEHUH PAOOTHI: BBIIET MPOOKH U3 OyTHUIKU
MoJ JEWCTBHEM CXKaTOro BO3[yXa, HarpeBaHue 3¢dupa B JaTyHHOU TpyOKe MyTEM TpEHUS
(BuICOIEMOHCTpAITHS ).

M3MeHeHne BHYTPEHHEN dHepruu (TeMIeparypsl) Teja Ipyu TeIonepeaaye.

OmnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Jlemoncmpayuu


http://www.dic.academic.ru/
http://www.st-books.ru/
http://www.alleng.ru/edu/phys.htm
http://www.college.ru/fizika

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu NoHMKEHHOM JIaBJICHUH.

Crioco0bl U3MepEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.
JleMoHCTpanus KpuCTalioB.

Llemoncmpayuu

YCTpOUCTBO U IPUHLUIL ACHCTBUSA 3JIEKTPOMETPA.
B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.
DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEL.
[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.
DneKTpocTaTUUecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBHCUMOCTh BHCKTpOéMKOCTI/I IUIOCKOI'0 KOHACHCATOpa OT IUIOIAaJu IINIACTHH, PAaCCTOAHHA

MEXKly HUMH U JUDJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apssKeHHOT0 KOHJIEHCATopa.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAIPSKEHMUS.

3aBUCUMOCTh  COINPOTHBJICHUS IMIJIMHIPUYECKUX IPOBOJIHHUKOB
MIOIIEPEYHOT0 CEUYCHHS U MaTepraia.

CMeniaHHOe COeTMHEHUE TTPOBOHUKOB.

OT JIHWHBI, IIJIOIIaJgu

HpHMOG HU3MCPCHUC SHCKTpOI[BI/I)I(YH_Ieﬁ CHIIBI. KOpOTKOC 3aMbIKAaHHUEC TaJIbBAHHYCCKOI'O

AJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUA.
3aBUCHMOCTD COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoit pa3psaa U MpOBOAMMOCTb BO3/1yXa.
OaHOCTOPOHHSISI TPOBOIMMOCTH JAHO/IA.
Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.
JIMHUY MTHIYKIMY MAarHUTHOTO MOJIA.
B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.
Cuna Amnepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.
SIBiieHNE DNEKTPOMArHUTHOW UHAYKIUH.
ITpaBuio Jlenna.

3aBHCHMOCTD BHCKTPOI[BI/DKYH_[Cﬁ CHJIbI MHAYKIHUU OT CKOPOCTU HU3MCHCHUSA MArHUTHOI'O

ITOTOKA.
SIBieHME CAaMOMHIYKIIUH.
Jlemoncmpayuu

HccnenoBanue napamMeTpoB K0JIeOaTeIbHON CHUCTEMBI (Hp}/')KI/IHHHﬁ WM MaTeMaTHYSCKUM

MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa ¥ HANpsDKEHUs
3JIEKTPOMArHUTHBIX KOJIEOaHHI.

OT BpEeMEHH) IS



Pe3onanc mnpu mnocienoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTyIIKH WHIYKTUBHOCTH H
KOHJIEHCATOPA.

Mogenb TMHAN 3IEKTPOIIepESadH.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneo6:mromeecs TeN0 Kak HCTOYHUK 3BYKA.

Habntonenue oTpaskeHust U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmoienue nnrepdepeHnu u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmroienne cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAON ¥ YaCTOTON KOJICOaHHIA.

HccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHHUE, MOJIIpU3alus,
nudpakiys, HHTEpPepeHIIHs.

Jlemoncmpayuu

[IpssMmonuHEtHOE pacmpocTpaHeHUEe, OTpaKEeHUE | MpeJomiieHne cBera. OnTuyeckue
puOOpHI.

[TonHOE BHYTpeHHEee oTpakeHue. Mojienb CBETOBOIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

HaGronenne uaTepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmronenue nucnepcuu cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBIL.

[Tosryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBeTa.

Llemoncmpayuu

®dotor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.

UccnenoBanue 3akoHOB BHeNIHETO GoTorddexra.

Cseroguog.

Conneunas Oatapes.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Ornpenenenne JIMHBI BOJIHBI Jlazepa.

Habmtoienue nuHedvaTbIX CleKTPOB U3ITyUEHUS.

Jlazep.

Jlemoncmpayuu

CUéTynK HOHU3HUPYIOLIUX YACTHII.



4 KOHTPOJIb 1 OLIEHKA PE3YJBbBTATOB OCBOEHUS TPE/IMETA
KoHTpone ¥ OLEHKa pe3ylIbTaTOB OCBOEHUSA IIPEAMETa OCYLIECTBIIACTCSA IIPEIOJAaBaTEIEM B
nporecce MpPOBEACHUS MPAKTHUECKUX 3aHITUN, TECTUPOBAHMS, a TAK)KE BBITIOJIHEHUE 00YUYarOIIUMUCS
VHJMBHUYQJIbHBIX 33JJaHUMN, IIPOCKTOB, UCCICIOBAHU.

Pe3yabTaThl 00yueHust Kputepuu ouenku MeTtoabl OLIEHKH
MIPOBOJIUTH HAOIIOICHUS, «5» 90-100% OpOHTATBHBIHN OMPOC
MJIAHUPOBATh U BBITIOJIHATH «» 65-89%

SKCTIICPUMEHTBI, BBIJBUTATh «3» 36-64%
TUIIOTE3bl U CTPOUTH MOJIEIH, «2» meHee 36%

NPUMEHSTH MTOJTyYCHHBIC
3HAHUS 110 PUUKE IS
00BSICHEHUS Pa3HOOOPa3HBIX
bu3HYECKUX SIBICHUN U
CBOWCTB BEIIIECTB;

MPaKTUYECKH UCIIOIb30BaTh «5» 90-100% JlaGopaTopHas u nmpakTHyeckas
¢du3nUecKkre 3HaAHUS; «4» 65-89% pabora
OIICHUBATH JIOCTOBEPHOCTH «3» 36-64%
€CTECTBEHHOHAYYHOH «2» menee 36%
nHpopmanuu;
WCIIOJIb30BaTh «5» 90-100% Penrenue 3amau
npuoOpeTEeHHbIC 3HAHUS U «» 65-89%
YMEHUS ISl pEIICHUS «3» 36-64%
IIPAKTUYECKUX 3a7a4 «2» menee 36%

MMOBCEAHEBHOM KH3HU,
obecneueHus 0€30IIaCHOCTH
COOCTBEHHOI JKHU3HH,
paIroHaIbHOTO
MPUPOJIOTIONB30BAHUS U
OXpaHbl OKPY>KAIOIIEH CPeJIbl.

OIHCHIBATH H «5» 90-100% JlaGoparopHast 1 IpaKTHYECKas
OOBSICHATH (PU3NUECKUE «4» 65-89% pabora
SIBJICHHS U CBOWCTBA TEI: «3» 36-64%
CBOICTBA T'a30B, KUJKOCTEH 1 «2» meHee 36%
TBEPJIBIX TET,

NEKTPOMAarHUTHYIO «5» 90-100% TectupoBanue
WH/IYKITNIO, PACTIPOCTPaHEHHE «4» 65-89%
9IEKTPOMAarHUTHBIX BOJIH; «3» 36-64%

«2» meHee 36%

BOJTHOBBIC CBOMCTBA «5» 90-100% TectupoBanue
CBETA; U3IIyYEHHUE U «» 65-89%
MOTJIOLIEHUE CBETA ATOMOM; «3» 36-64%
dororddexr; «2» menee 36%

OTJIMYATh THITOTE3HI OT «5» 90-100% TectupoBanue
Hay4YHBIX TEOPHIL; «4» 65-89%

«3» 36-64%
«2» MeHee 36%

JIeJ1aTh BBIBOJIbI HA «5» 90-100% JlaGopaTopHasi U mpaKTHYECKast
OCHOBE SKCIIEPUMEHTATBHBIX «» 65-89%




JaHHEBIX;

«3» 36-64%
«2» MmeHee 36%

pabota

HPUBOJIUTH TIPHMEPBI,
IIOKa3bIBAIOLINE, YTO:
HaOJIOACHUS ¥ SKCIIEPUMEHT
SIBJISIFOTCS] OCHOBOH ISt
BBIJIBIDKCHUS TUTIOTE3 U
TEOPHUH, TO3BOJIAIOT IIPOBEPUTH
UCTUHHOCTh TEOPETUYCCKUX
BBIBOJIOB; (PU3UUECKAsI TEOPUS
JIa€T BO3MOXXHOCTb OOBSICHSTD
U3BECTHBIC SIBIICHUS TIPUPOIBI
U Hay4dHbIC (PaKTHI,
Ipe/ICKa3bIBaTh elle
HEH3BECTHBIC SBJICHUS,

«5» 90-100%
«4» 65-89%
«3» 36-64%

«2» menee 36%

NuauBuayanbHbIE TPOEKTHI U
MHHU UCCIIEIOBAHUS

MPUBOJIUTE  MPUMEPHI
IPAKTUYECKOIO

«5» 90-100%
«4» 65-89%

Pemenue 3amau

UCIIONL30BAHUSA  (PM3MYECKUX «3» 36-64% Tectnposanue
3HAHUM: 3aKOHOB MEXaHUKH, «2» menee 36%
TEPMOJIMHAMUKHI U
SIIEKTPOAMHAMHUKHI B
JYHEPIeTUKE;

Pa3IMYHBIX BHJIOB «5» 90-100% TectupoBanue
3JICKTPOMArHUTHBIX «» 65-89%

W3IIy4eHUM Uil pa3BUTHUA
pagvo U TEJIEKOMMYHHMKALUM,
KBaHTOBOM bu3uku B
CO3J1aHUH SIEPHOIN
JHEPreTHKH, JIA3€POB;

«3» 36-64%
«2» meHee 36%

I/IH,Z[I/IBI/IILyaJ'IBHBIe IMPOCKTHI U
MHWHHU UCCIICOOBAaHUA

BOCIIPUHUMATh U Ha OCHOBE
MTOJTYYEHHBIX 3HAHUU
CaMOCTOSITEJIBHO  OLICHHBATH
MH(pOpPMaLINIO, COAEPKAIILYIOCS
B COOOIIEHHIX CMU,
HurepHere, Hay4HO-
HOIYJISIPHBIX CTAThSIX.
MIPUMEHSITh
NIOJIyYEHHBIE 3HAHUS IS
penieHus pu3nUecKux 3aaay;
OIIPEACIIATh XapaKTep
¢buznyeckoro mnpoiecca Mo
rpaduky, Tabnuue, popmyne*;

«5» 90-100%
«» 65-89%
«3» 36-64%

«2» menee 36%

I/IH,Z[I/IBI/IILyaJ'IBHBIe IMPOCKTHI U
MHWHHU UCCIICIOBAaHUA

Pemenue 3agau

U3MEPSTh  psia  (pusmyecKkux
BEJINYMH, MPECTaBIISIA
pe3yJibTaThl  W3MEPEHH ¢
YYETOM UX MOTPELIHOCTEM.

«5» 90-100%

«4» 65-89%

«3» 36-64%
«2» menee 36%

JlaGopaTopHas u mpakTHuecKas
paborta




