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PaGouass mnporpamma y4eOHON AMCHMIUIMHBI pa3paboTaHa Ha OCHOBE
TpeOOBaHUI:

denepanbHOTO TOCYIaPCTBEHHOTO 00pPa30BAaTEIBLHOTO CTAaHIAPTa CPEAHETO
oO1rero 00pa3oBaHusi, YTBEPKIAECHHOIO NpukazoM MuHUCTEpCTBAa 00pa30BaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mast 2012 1. Ne 413 (manee — @I'OC COO),

denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTAHJApPTa CPEAHErO
npodeccuoHanbHOro 06pazoBanus no crnenranbHoctu 36.02.04 OxoToBeneHue u
3BEPOBOJICTBO,  YTBEPKACHHOTO TMpUKa3oM MUHHUCTEpCTBA  MPOCBEIICHUS
Poccuiickoit ®enepanun ot 27 aBrycra 2024 r. Ne606 (nanee — @I'OC CII10);

denepanpHOil  00pa3oBaTeNbHOM  MpOrpaMMbl  CpeaHero  oOIlero
oOpa3oBaHusl, yTBEPKICHHOH MTpuka3oM MuHucTepcTBa npocsenieHus Poccuiickoi
®eneparuu ot 18.05.2023 Ne 371, ¢ yueToMm nosry4aeMoil ClIEUAJIbHOCTH.



1. OBHIASA XAPAKTEPUCTUKA PABOUYEWM ITPOI'PAMMBbI
YYEBHOI'O ITIPEJJMETA
OVIIL.06 Duzuka

1.1. Ob0acTs npuMeHeHust pado4eii NporpaMMsl Y4eOHOIO npeaMera
PaGouass mporpamma ydeOHoro mpeamera OQYIL.06 ®@u3mka SBISETCS YaCThIO
00111e00pa3oBaTeIbHOTO  IMKJIA  00pa30BaTeNbHOM  MPOTpaMMbl  CPEIHErO

npoecCHoHAIBHOTO 00pa30BaHUs — MPOTPAaMMBbI TIOATOTOBKH CIICIIHAINCTOB
cpennero 3BeHa (manee - IIIICC3) mo CIEUHUAIIBHOCTU  CPEAHETO
npodeccuonanbHoro oopazosanus 36.02.04 OxoToBeeHNE U 3BEPOBOJICTBO.

1.2. MecTo y4eOHOro mpeaMeTa B CTPYKType 00pa3oBaTeibHOM MPOrpaMMbl

Hukn O61eo6pazoBaTebHbIN
[Tpodunb TexHonornyeckumn

[IpenmeTtHas o6nactb EcTecTBEHHO-HAYYHBIE TPEAMETHI
VYpoBeHb n3yueHus yueOHOro npeaMeT p0a3oBbli

X obs3aTenbHbli yueOHBIN npeaMeT [ IomoTHUTEbHBIN YYeOHBIH PeIMET
Peanuzanus conepxaHusi y4eOHOro mpeameTa Mpearnojaraet coOIonIeHne
MPUHIINATIA TIPEEMCTBEHHOCTH 1O OTHOIICHHUIO K COAEPNKAHHUIO Kypca (U3MKH Ha
CTYNIE€HU OCHOBHOI'O 00IIIeT0 00pa3oBaHusl.
B To xe Bpems yueOHbii mnpeamer OYIL06 Puzuka i
npodeccruoHaNbHbBIX o0pa3oBaTeNbHBIX OpraHu3aluii oOnanaer
CaMOCTOATENbHOCTBIO U LIETbHOCTBIO.

Pabouass mporpamma yueOHoro mnpeamera OYIL06 ®Dusuka wumeer
MEXIIPEIMETHbIE CBS3U C 00I1e00pa30BaTeIbHBIMU YYEOHBIMH TpPEIMETaMHU

MaTeMaTUKOM, OMOJI0THEH, XUMHUEH, OCHOBaMH 0c30macHOCTH
KU3ZHEJIEATEIbHOCTH, W MNPOPECCHOHATIBHBIMU JUCUUIUIMHAMU: 0€301aCHOCTh
KU3ZHENIEATEIbHOCTH, , TEXHUYECKask MEXaHUKa, DJIEKTPOTEXHUKA U AIIEKTPOHHUKA.

Nzyuenne yuebHoro mpenvera QOVYIL06 ®U3IUKA 3aBepriaercs
MIPOMEKYTOYHOM aTTecTarueit B popme Ik3amena B pamkax ocsoenus [IIICC3 Ha
0a3e OCHOBHOTO 00111er0 00pa30BaHMUs.




1.3 O0bém yueOHOrO nmpeamMera M BUIAbI y4eOHOM 1eATeILHOCTH

Bun yueGHOM nesrenbHOCTH

O0Bem yacoB

U3 HUX
po¢eCCHOHAILHOHATIPABICHHOE
coziepKaHue
(mpuUKIaTHON MOIYJIB), B hopMe

[Ipome:xxyTouHnasi arrecTanus B
dbopme 3aueTa, SK3aMeHa

BCETO .
MPAKTUYECKON MOJATOTOBKHU

O0BeM oOpa3oBaTe/IbHOI NPOrpaMMbl Y4eOHOT0 108
npeaMera
(Bcero), B TOM YHCIIE
O0bem padoThl 00y4aIOIIUXCH BO B3AaUMOACHCTBHH 80
¢ mpenogaBaresieM M0 BUAAM Y4eOHbIX 3aHATHIA:

ypOKHU

MPAKTHYECKUE 3aHATHS

1abopaTOpHBIC 3aHATHS 40 40

KOHCYJBTAlUU

JIEKIIUU 40

CEMUHapbI
CamocrosiTeJbHast paGora odyuaronierocs': 8

20

2. INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YYEBHOI'O

HPEIMETA

Conepxanne mnporpammbl OVYIL.06 Pu3uka HamnpapieHO Ha

JTOCTHXKEHUE CIICTYIOIIUX Yenel.

. dbopmupoBaHue y OOy4YarOIIMXCSI YBEPEHHOCTH B IIEHHOCTH
oOpa3oBaHus, 3HAYMUMOCTH (PU3NYECKUX 3HAHUW JUISI COBPEMEHHOTO

KBaJIU(UIIMIPOBAHHOTO cIielaucTa pu OCYILIECTBJICHUUN ero
poheCCHOHAIBHON eI TCILHOCTH;

. dbopMupoBaHUE €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH;

. OBjajicHUE crenupuyeckod cucteMor (U3MYECKUX MOHITHUH,

TEPMUHOJIOTUEN U CUMBOJIMKOM;

' B 3aBucumoctu ot PI'OC CIIO




. OCBOCHUE  OCHOBHBIX  (U3MYECKUX  TEOpUH,  3aKOHOB,
3aKOHOMEPHOCTEM;

. OBJIQJICHUE OCHOBHBIMM METOJAMH HAYYHOIO  IO3HAHUS
MPUPOJIBI, UCIIOJIb3YEMbIMU B Gu3uKe (HAOII0eHNEe, ONMCaHle, U3MEPEHUE,
BBIJIBIJKEHHE TUIIOTE3, IPOBEICHUE IKCIIEPUMEHTA);

. OBJIaJICHUE YMEHUSMHU O0O0pabaThIBaTh JAHHBIC SKCIIEPUMEHTA,
OOBSICHSTH TOJTYYEHHBIE PE3yabTaThl, YCTAaHABIMBATH 3aBUCHMOCTH MEXITY
bU3MYEeCKMMU BeTMYMHAMU B HAOJIIOaEMOM SIBJICHUH, JIEJI1aTh BHIBOJIBI;

. dbopMupoBaHUE yMEHHS pemaTh (U3UIECKHUE 3aa9d Pa3HBIX
YPOBHEM CIOKHOCTH;
. pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYaJIbHBIX H

TBOPYECKUX CIOCOOHOCTEH B IIpolecce NPUOOpETeHHs] 3HAaHUU C
UCTIOJIb30BaHUEM PA3JIMYHBIX MCTOYHMKOB MHGOpPMAIMK U COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUI; YMEHUN (POpMyIupoBaTh U 00OCHOBBIBATh
COOCTBEHHYIO MO3UIHUIO MO OTHOIIEHUIO K (QU3NYecCKOoW HHPOpMalUH,
NOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB;

. BOCIIUTaHHE YYBCTBA TOPJOCTH 3a POCCHUMCKYIO (PU3UUECKYIO
HayKy.

OcBoenue conepkanus ydeOHou aucruiuimabl OYIL06 Pusuka
MPENIoNaraeT AOCTHKEHNE 00yYarOIIMMHUCS CIEAYIONINX PE3YIbTaTOB:

OK 01. BriOupars cioco0bl penieHus 3aaad npodeccuoHanbHOu
NEeATEIbHOCTH MPUMEHHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPENCTBA TOUCKA, AHAIN3A U
UHTepIpeTanuy nHpopMauu U HHOOPMALMOHHbBIE TEXHOJIOTUH JIJIS
BBITNIOJIHEHHU 33/1a4 NPO(EeCCHOHATILHOM eI TeIbHOCTH;

OK 03. IInanupoBatrh U peaan30BbIBaTh COOCTBEHHOE MPO(HECCUOHATBHOE U
JMYHOCTHOE Pa3BUTHE, IPEANPUHUMATEIBCKYIO AEATEIbHOCTD B
npodeccuonanbHoO chepe, UCTIOIB30BaTh 3HAHUS 110 TIPABOBOM U
(PMHAHCOBOI rPaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIIUX;

OK 04. D¢ dexTuBHO B3aUMOJEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U
KOMaH/IE;

OK 07. ConeiicTBOBaTh COXpPAHEHUIO OKPYKAIOIIEH CPEIbI,
pecypcocOepexeHnIo, MPUMEHSTh 3HaHUs 00 U3MEHEHUH KIIMMara,
MIPUHIIMIBI OEPEKITMBOTO IIPOU3BOACTBA, A((HEKTUBHO JICHCTBOBAThH B
YPE3BbIUAMHBIX CUTYAIUSIX

2.1 IlpenmeTHBIE pe3yabTAThI:

I[1.1 chopmMupoBaHHOCTH TPENCTABICHUA O poOIM U MecTe (UMK u
ACTPOHOMHH B COBPEMEHHOW HAy4YyHOW KapTHHE MHpa, O CHUCTEMOOOpa3yroIlei
ponu (UMK B PA3BUTHM €CTECTBEHHBIX HAayK, TEXHHUKU M COBPEMEHHBIX



TEXHOJIOTUHM, O BKJIJIe POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH; MOHUMaHHe (PU3NYECKON CYITHOCTH HAOIIONAaEeMbIX SIBICHHUM MHKPOMHUPA,
MakpoMUpa W MeEramMupa; I[OHMMaHWE pOJIM AaCTPOHOMUU B MPAKTUUYECKOU
NESATEIbHOCTH YeJIOBEeKa W JajbHEHIIeM HayYHOTEXHHUYECKOM DPa3BUTHH, POJIU
¢bu3uky B GOpMUPOBAHUU KPYro30pa U (PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa
JUTSL pEeLIEHUs TPaKTUYECKUX 3a/1a4;

[1.2 chopMupOBaHHOCT, YMEHUW pacmo3HaBaTh (HUIUUCCKHUE SBICHUS
(mpotiecchl) U OOBACHATH MX HAa OCHOBE HM3YyUEHHBIX 3aKOHOB: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPAMOJIMHENHOE ABUKEHUE, CBOOOAHOE MaICHUE Te, IBHKEHUE
0 OKPY>KHOCTH, HMHEpLHUs, B3aUMOJCHCTBUE TeJ, KojebarelbHOe ABUKCHHE,
pEe30HaHC, BOJIHOBOE JIBIKEHUE; NUPPy3usi, OpOYHOBCKOE IBUKEHHUE, CTPOCHUE
KHUJAKOCTEH U TBEpABIX TeJ, H3MEHEHHe o0beMa Tel TMpu HarpeBaHUU
(oxJIaXXJeHUM), TEIIOBOE PAaBHOBECHE, HCIApEeHHE, KOHJEHCAlus, IUIABJICHUE,
KpUCTAJUIM3alUsA, KUIIEHUE, BIAXXHOCTh BO3/yXa, CBA3b CPEAHEN KHUHETHYECKOU
DPHEPrUM TEIUIOBOTO JIBMXKEHHS MOJIEKYNT C aOCOJIOTHOM —TeMIlepaTrypou,
MOBBIIICHNE JABJICHUS ra3a Ipy €ro HarpeBaHUMU B 3aKPBITOM COCY/IE, CBA3b MEXKIY
napamMeTpaMu  COCTOSIHMSL rasa B HM30Ipolieccax;  JIEKTpHU3auus  Tell,
B3aUMOJICHCTBHE 3apsi/iOB, HArpeBaHUE IPOBOAHMKA C TOKOM, B3aUMOJCHCTBHE
MarHuTOB, OJJIEKTPOMarHuTHAas WHAYKIUSA, JEWCTBUE MArHUTHOIO TIOJS Ha
MPOBOAHUK C TOKOM M JABWXKYIIUWCS 3apsiji, JICKTPOMAarHUTHBIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHENHOE pACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIIOMIIEHUE,
uHTEeppEepeHus, AUPpakuus W MOJsIpU3alUs CBETa, JUCHEPCHs CBETa;
dboTornekrpuueckuil 3PGeKT, CBETOBOE AaBICHUE, BOBHUKHOBEHHUE JIMHEHYATOrO
CIIEKTpa aromMa BOJOpOJla, ECTECTBEHHAs! U UCKYCCTBEHHAs paJINOAKTUBHOCTb;

I1.3 BrmameHre OCHOBOIOJATAIOIIUMU  (PU3UYCCKUMHU  TOHATHSIMH U
BEJIMUYMHAMH, XapaKTepU3YIOIUMU (DHU3NYECKHUE TIPOIECChl (CBA3aHHBIMU C
MEXaHUYSCKUM  JBM)KCHHMEM,  B3aUMOJCHUCTBHEM  TeJI, MEXaHHMYCCKHMHU
KOJICOAHUSIMU U BOJHAMHU, AaTOMHO-MOJICKYJISIPDHBIM CTPOCHUEM BEIIECTBA,
TETJIOBBIMU MPOLECCAMU; MEKTPUUECKUM U MATHUTHBIM TTOJISIMH, SJIEKTPUYECKUM
TOKOM, 3JICKTPOMArHUTHBIMH KOJICOAHUSIMU M BOJTHAMU;, ONITUYECKUMU SIBJICHUSIMU;
KBAaHTOBBIMU  SIBJICHMSIMM,  CTPOCHHMEM  aromMa M  arOMHOIO  s1Ipa,
PaIMOaKTUBHOCTBIO); BJAJE€HHE OCHOBOIIOJATalONIMMU  aCTPOHOMHUYECKUMU
MOHATHUSIMH, MO3BOJISIIOIIMMHU XapaKTEPU30BaTh ITPOIECCHI, MPOUCXOMAIINE Ha
3BE3]1aX, B 3BE3HBIX CHCTEMaX, B MEKTaJaKTHUCCKOM Cpeie; IBMKEHNE HEOSCHBIX
TEJI, BOJIOIMIO 3Be3] U BceneHHol;

I1.4 BnageHune 3akOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPUSMHU (3aKOH BCEMHPHOTO
tsirotenus, I, I u 1l 3akonsl HptoTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTHH,
3aKOH COXPaHCHHUS MMITYJIbCA, NPUHLUMI CYNEPNO3ULUU CHJ, IPUHIIMI
PaBHOIIPABHOCTH MHEPIMAIIBHBIX CUCTEM OTCUETA; MOJICKYJISIPHO-KMHETUYECKYIO



TEOPUIO CTPOEHUS BEIIECTBA, FA30BbI€ 3aKOHBI, MEPBbIM 3aKOH TEPMOJIMHAMUKHY;
3aKOH COXpaHEHUs dIIEKTPUUYECKOT0 3apsiaa, 3akoH Kynona, 3akon OMa Jij1st ygacTka
1enu, 3akoH OMa /1715 TOJTHOM AJEeKTpUUECKOH 1enH, 3aKoH Jxxoyis - JIeHia, 3akoH
DIIEKTPOMAarHUTHOM  WMHIYKUMH, 3aKOH  COXPAaHEHHUsS  DHEPruu,  3aKOH
NPSIMOJIMHEHHOTO PacHpOCTPAHEHUS CBETa, 3aKOH OTPaXCHHsSI CBETa, 3aKOH
MPEJIOMJICHHS CBETA; 3aKOH COXPAHEHHSI SHEPTrUHU, 3aKOH COXPAaHEHHUS UMITYJIbCa,
3aKOH COXPAHEHHUsI ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHUSI MaCCOBOTO YHUCIIA,
NOCTynaThl bopa, 3aKOH pagMoOaKTHBHOTO pacliaja); YBEPEHHOE HCIIOJIb30BaHUE
3aKOHOB ¥ 3aKOHOMEPHOCTEH NpH aHan3e (PU3NIECKUX SBJICHUN U TTPOIIECCOB;

[1.5 yMeHue ydMTHIBaTh TPAHUIIBI TPUMEHEHHSI HW3YYEHHBIX (DU3NYECKHUX
MOJEJIEN: MaTepUalibHasl TOUKa, MHEPIMAJIbHAS CUCTEMA OTCUETA, UJICAIbHBIN ras;
MOJZENIN CTPOECHUA Ta30B, KUJIKOCTEN W TBEPJBIX TEJ, TOUEUHBIN ANEKTPUUECCKUN
3apsi, siAepHas MOAEIb aTOMa, HYKJIOHHAs. MOJENIb aTOMHOTO Si/Ipa IIPU PEIIEHUN
bu3nYecKux 3ajad;

I1.6 BmageHre OCHOBHBIMU METOIaMH HAYYHOTO TIO3HAHUS, HCTIOIh3yEMBbIMH B
bu3MKe: TPOBOAUTH MPAMbIE W KOCBEHHBIE W3MEpPEHUs (PU3NYECKUX BEITUYMH,
BBIOMpAss ONTHUMAJIbHBIN CIOCO0 M3MEPEHHS U HUCIIOJIb3YsS WU3BECTHBIE METOIIbI
OLICHKM TIOTPEIIHOCTeH H3MEPEHUM, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEH
(GU3MYECKUX BEJIMYMH C MCIOJB30BAHUEM TMPSMBIX H3MEPEHUM, OOBSCHATH
MOJIyYCHHBIC PE3YyIbTaThl, UCIONb3Yysd (PU3NUECKUE TEOPUU, 3aKOHBI U TIOHATHUS, U
JienaTh BBIBONBI, COOMIONATh MpaBmia OE30MacHOTO Tpyda MpPU TMPOBENCHUHU
UCCIIEJIOBAaHUN B paMKaX y4eOHOTrO IKCTIEpUMEHTa U Y4eOHO-HCCIeN0BaTebCKOM
NEATETLHOCTH C HCIIONB30BAaHUEM ITU(POBBIX H3MEPUTEIBHBIX YCTPONCTB M
J1a00paTOpHOTO 00OPYIOBaHUS; CPOPMUPOBAHHOCTh MPEIACTABICHUM O METOJax
MOJTYYCHHS HAyYIHBIX aCTPOHOMHUYECKUX 3HAHUM;

I1.7 chopMupoBaHHOCTb YMEHUS pelIaTh pacueTHHIE 3a/1a4M C SBHO 3aJaHHOMN
(bu3MUEeCcKOl MOJIEIBIO, UCTIOJIB3YSl (PM3HUECKUE 3aKOHBI U IPUHIIUIIBL, HA OCHOBE
aHaJM3a yCJIOBHS 33J1aud BbIOUpaTh (PU3MUECKYIO MOJAEIIb, BBIACIATh (PU3NUYECKHE
BEJIMYMHBI U (OPMYIbI, HEOOXOAUMBIE IJIsl €€ PEIICHUs, POBOIUTH PacCUeThl U
OLIEHUBAaTh PEaJbHOCTh MOJYYEHHOI'O 3HAaUYeHUs (PU3MUECKON BETMYHMHBI; PElaTh
KaueCTBEHHBIE 3a/la4uM, BBICTPAaWBas JIOTMYECKH HEMPOTUBOPEUMBYIO ILIEMOUYKY
paccyXJIeHul C ONopoil Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE
SIBJICHUS,

[1.8 chopMHpOBaHHOCT, yMEHUS TPUMEHATH TOJTYYEHHBIC 3HAHUS IS
OOBSICHEHUSI YCIIOBUN TMPOTEKaHUS (PU3NUYECKUX SBJICHUN B TPHUPOAE M JUIS
OPUHATUS TPAKTHYECKUX PEIICHU B TMOBCEIHEBHON >XKU3HHU JJISi OOECICUCHHMS
0e30macHOCTH TpU OOpameHuu ¢ OBITOBBIMH MPUOOPAMU M TEXHUYECKUMH
YCTPOWCTBAMHM, COXPAHECHHS 30POBbS M COOJIONCHHUS HOPM DKOJIOTHYECKOTO



NOBEJICHUSI B OKpYXalollel cpene; MOHMMaHHe HeOoOXOAUMOCTH MPHUMEHEHUS
JOCTIKEHUN PU3UKU U TEXHOJIOTHH JIJIsl palliOHAILHOTO MPUPOOTIONb30BAHNUS;

I1.9 cdhopmupoBaHHOCTE COOCTBEHHOW TMO3HWIMKM TI0 OTHOIICHHIO K
¢usznyeckoid HMHPOpPMALMK, TONy4aeMOMl U3 pa3HbIX MCTOYHUKOB, YMEHUIA
UCIIOJIb30BaTh IU(PPOBbIE TEXHOJOTUU JUIS TIOWCKA, CTPYKTYpUPOBAHUA,
UHTEPIIPETALIMU U NPEACTABICHUS yUeOHON U HayYHO-MIOMYJIIPHOU MH(OPMALINY;
pa3BUTHE YMEHUN KPUTHUUECKOTO aHaJIN3a Nody4aeMoi HHpopMaluuy;

I1.10 oBnaneHne ymeHUsIMU pabOTaTh B IPYIIIE C BHINOJIHEHUEM Pa3INYHbIX
COLIMAJIBHBIX POJIEH, IJIAHUPOBATh padOTy IPYIIIbI, PAMOHAIBHO PACIPEACIIAThH
NEATEIBHOCTh B HECTAHAAPTHBIX CUTyallusX, aJEKBaTHO OLICHUBATh BKJIAJ
Ka)KJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMaTpPUBAEMON MPOOIEMBI;

I1.11 oBnagenue (chopMHPOBAHHOCTH MPENCTABICHUI) MpaBUIaMHU 3alUCU
busnueckux popmyn penbeHO-TOUEUHON crucTeMbl 0003HaueHui JI. bpains (s
CJIETIBIX U CA0OBUIAIINX O0yYArOUTUXCS).

2.4 IIpodeccnoHaIbHO-HANIPABJICHHOE CO/IeP:KaHHUe Y4eOHOro nmpeaMeTa

[IpodeccnonanbHas HampaBlIEHHOCTh Y4e€OHOTO MpeIMeTa JOCTUraeTcs
yepe3 (HOpMHUpPOBAHUE KOMIIOHEHTOB OOIIMX KOMIIETEHIIUN 4Yepe3 KOPPEeJsIUio
MPEIMETHBIX, METAlPEIMETHBIX, JIMYHOCTHBIX PE3yJbTaTOB C  OOIIMMHU
KOMIETECHIUSIMU:

OO01mme KOMIIETEHIIUNA
JImunocTHEIE

(8 cootBercTBHH ¢ PI'OC pesynprarsl LOC

COO (xompI)
CHeHaIbHOCTH/TIpodeccun)

MeranpenmeTHbie [Ipenmernsie
CIIO no pe3ynbTaThl (KOABI) | pe3yabTaThl (KOAbI)

OK 01. Beibuparh JI.13, J1.24 M.1, M.5, M.16 I1.6, I1.7, T1.8
CIOCOOBI perieHus 3a1a4d
npodecCuoHaTBHOMN
JEeATETLHOCTH
PUMEHUTETHHO K
Pa3IMYHBIM KOHTEKCTaM;

COBpPEMEHHBIE CPEACTBA M.24

MOKMCKA, aHAIN3a U
UHTEpIpeTaluu
uHbOpMaIIH U
UH(OpPMAaIIMOHHbIE
TEXHOJIOTUU AJIs1

OK 02. Ucmoap30Barhb J1.26, J1.34 M.g, M.18, M.21, I1.6, I1.7, I1.8, I1.9




BBITOJIHEHMYSI 32144
npodeccuoHaIbHON
JCSITETIbHOCTH;

COXPAHEHHIO
OKPYXaroIIeh Cpenpl,
pecypcocOepeXeHuIo,
OPUMEHATh 3HaHUA 00
U3MEHEHUU KJIMMarTa,
NPUHIUIBL  OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ PeKTUBHO NECTBOBATh
B YPE3BBIYANHBIX
CUTYAIUsX;

JI1.28, J1.29, J1.30,
JL.31

OK 04. 3C1)(1)€KTI/IBHO JL5, J1.13, M.26, M.28, M.29, I1.10
B3aI/IMOﬂeﬁCTBOBaTB n M.30, M.31, M.33,

paboTarh B KOJUIEKTUBE U M.34

KOMAaH/IC,

OK 07. CopnevictBoBars | /1.7, JL22, JL27, I1.7, I1.8

3. COAEP)KAHUE YYEBHOI'O ITPEIMETA

Paznen 1. ®usuka u METOABI HAYYHOTO MO3HAHUS.

®usuka — Hayka o npupozae. HaydHbie METOIBI MO3HAHUS OKPY>KAIOIIETO

MUpa.

Ponb 3kcriepuMeHTa M TEOpUH B MPOLIECCE MO3HAHMS MPUPOABLI. DKCIEPUMEHT B

busuke.

MonenupoBanue HU3NIECKUX SBICHUN U MPOIeccoB. HaydHbie TUTIOTE3HI.
dusndeckre 3aKOHbl U TEOpUH. ['paHUIIBI TPUMEHHUMOCTH (PU3MUESCKUX 3aKOHOB.

[IpuHIUIT COOTBETCTBUSI.

Ponb 1 MecTto Gpu3uku B POPMUPOBAHUHM COBPEMEHHOW HAYyYHOU KapTHHBI

MHUpA, B MPAKTUIECKOUN JCSATEILHOCTHU JIOACH.

Jlemoncmpayuu

AHanoroBele W HHQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC

nmatuukd. Pa3znen 2. MexaHuka.

Tema 1. Kuaemaruka




Mexannueckoe  aBvkeHHE. OTHOCUTEIIBHOCTD MEXaHUYECKOTrO

newxeHus. Cucrema orcuéra. TpaekTopusi.

[Tepemernienue, CKOPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHUE MaTepHUaabHON TOYKH, UX MPOEKIIMU HA OCU CUCTEMbI KOOP/IMHAT.
CrnoxxeHue nepeMeIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE TTpsMOIMHEHHOe aBrkeHue. [ paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, Ty TH U MEPEMEIICHUS
MaTepuaabHON TOYKHA OT BPEMEHH.

CBoOoaHOE najieHue. YCKOpEHHE CBOOOHOTO MaJCHUS.

KpuBonuueitHoe JaBwxkeHue. JIBM)KEHME MaTrepHalbHOM TOYKH TIO
OKPY>KHOCTH C MOCTOSTHHOM 10 MOAYJIIO CKOPOCTBIO. YIIIOBAsI CKOPOCTh, JINHEHHAS
ckopocTs. [leprona u yactora obpamenus. LleHTpocTtpeMutensHoe yCKOpEeHHeE.

TexHuueckue yCTpPOMCTBA W TPAKTUUECKOE MPUMEHEHHUE: CIHUIOMETP,
JIBI>KCHUE CHAPSIOB, IIEMHBIE U PEMEHHBIC TIepeIayu.

Jlemoncmpayuu

Moaenb cucTeMbl OTCUETA, UIUTIOCTPAIS] KWHEMATUYECKUX XapaKTEePUCTUK
JIBUKEHUS.

[IpeoOpazoBaHue IBMKEHUHN C UCIIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B Pa3pEKEHHOM MPOCTPAHCTRE.

HaGnroneunue JBIDKCHUSI TeJla, OpOIIEHHOTO o yIJIOM

K TOPU3OHTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHHMS.

Hamnpagiienre ckopocTy npu JBHKEHUH IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomoi’

N3yueHne HepaBHOMEPHOTO JIBMXKEHUS C IIEJIbIO ONpEeIeHUs MTHOBEHHOM
CKOpPOCTH.

UccnenoBanne  COOTHOLICHHWS  MEXAY  MOYTSIMHU, M[PONHJECHHBIMU

TEJIOM
3a TOCJEN0BaTEIbHbIE pPAaBHBIC MPOMEXKYTKA BPEMEHHM IPU PaBHOYCKOPEHHOM
JIBU’KCHUH C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBUKEHHS IapuKa B BI3KOU JKUIAKOCTH.

N3yuenue nBuxeHus Teaa, OpoeHHOr0 TOPU30HTAIBHO.

Tema 2. JluHamuka.

[Ipuaun  orHocutensHOcTH  [amuies. Ilepseii  3akoH  Herotona.
NHepunanbHbIe CUCTEMBI OTCUETA.

2 311ech ¥ Aasee NPUBOAUTCS PACIIUPEHHBIN epeYeHb Ta00PATOPHBIX PabOT U OMBITOB, U3 KOTOPOTO YUYUTENb JIEIAeT
BBIOOP 10 CBOEMY YCMOTPEHHIO C YYETOM BBIOPAHHOIO Y4eOHO-METOAMYECKOrO KOMIUIEKTA M HUMEOLIEroCs
000pynoBaHUsI.



Macca Tena. Cuina. [Ipunnun cynepno3uuuu cui. Bropoii 3akon HeroTona
JUIS MaTepuaabHOM ToukH. TpeTuit 3akoH HproTOHA [U1s1 MaTepHaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuna Tskectu. llepBasg kocmuueckas

CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (1okos, CKoJIbxkeHUs, kKadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHsl CKOJIbXKEHUSI U cuila TpeHus nokos. KoadduimeHnT Tpenusi.
Cuiia conpoTUBIIEHUS NPU JBUKEHUM Teja B )KUIAKOCTH UM Tase.

[TocTynarenpHO€E U BpallaTeabHOE JBHKEHNE a0COMIOTHO TBEPIOTO TEA.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpaumieHus. [lnedo cumbl. YcinoBus
paBHOBECHSI TBEPAOTO TEA.

TexHnueckue YCTPOMCTBA H IIPAKTUYECKOE IIPUMEHEHUE:

MOAIIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB. /[emMoncmpayuu

SIBiieHne nHepLUUU.

CpaBHEeHUE MacC B3aUMOICUCTBYIOIIUX TE.

Bropoii 3axkon HeroToHa.

N3mepenue cuil.

Cnoxenue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HeBecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U T1JICHUMU.

CpaBHeEHUE CUJT TPEHUS MOKOS, KAYEHUS U CKOJIBKCHUSL.

YcnoBus paBHOBECHS TBEPAOIO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomuwl

N3yuenue aBmxeHust Opycka Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE H
PE3MHOBOM 00pa3Iie, OT ux AchopMaIluu.

HccnenoBanue ycloBHM paBHOBECHsSI TBEPAOIO TeEJA, HMEIOLIETO OCh

BpAILICHUS.

Tema 3. 3akOHBI COXpAHEHUS B MEXAHUKE.

NmMnynbsc MaTepuaabHOM TOYKH (TEla), CHCTEMbI MAaTEPUAIIbHBIX TOYEK.
NMnynbe CUiIbl 1 ©K3MEHEHHUE UMITYJIbCa Tella. 3aKOH COXPaHEHHUSI UMITYJIbCA.
PeakTuBHOE IBHIKCHHUE.

Pabota criibl. MOIHOCTE CHIIEL.

Kunetndeckass sHeprusi marepuaibHOW Touku. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYyTO
neopMupoBaHHON  TIpY>KUHBI.  [loTeHIManbHas  SHEprus Tejla  BOIMU3U
MMOBEPXHOCTH 3E€MJIH.



[ToreHunanbHBIE U HETIOTEHIMATIBHBIE CUIIbl. CBSA3b paOOThI
HEIMOTCHIIMAJIBHBIX CHJI ¢ U3BMEHEHHEM MEXAaHUYECKON SJHEPTUHU CUCTEMBI TEJ.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

TexHH4YeCKHne yCTpOWCTBA U NMPAKTUYECKOE ITPUMEHEHHUE: BOJOMET, KOIIED,
IIPYKUHHBIN [THCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCa.

PeakTuBHOE IBU>KEHHE.

[lepexon moTeHUMaIbHON PHEPTUH B KUHETUYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomor VIzyuenue

a0COJIIOTHO HEYIIPYIOro yAapa ¢ HOMOUIBIO IByX OJIMHAKOBBIX HUTSHBIX

MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHUEM MEXaHUYECKOM SHEPTruu
TeJaa Ha IPUMEPE PACTIKEHUS PE3UHOBOTIO KI'yTa.

Paznen 3. MonekynsipHast pu3uka U TEpMOJUHAMUKA.

Tema 1. OCHOBBI MOJIEKYIISIPHO-KUHETHYECKOW TEOPHHU.

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-KMHETHYECKOM TEOPUH M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe aBmxkenue. [uddysus. Xapakrep ABUKEHUS U
B3aMMOJICICTBUSL 4YaCTHUIl BewlecTBa. Moaenu CTpoeHus Ta3oB, XKUIAKOCTEN U
TBEPABIX TEJI U OOBbSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelnel. Macca u
pasmepsl Monekyn. KonnuecTBo BemectBa. [locrosanas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ nsmepenue. llkana remneparyp
Llenbcus.

Monens upeanbHOro rasza. (OCHOBHOE ypaBHEHHE  MOJEKYJSAPHO-
KMHETHYECKOM TEOpUHU HJICAIbHOTO raza. AOCONIOTHas TemIeparypa Kak Mmepa
CpelHEel KUHETHMYECKOM SHEpruu TEIJIOBOTO JBMKEeHUA vacTul] rasza. lllkana
temneparyp KensBuna. ['a3oBble 3akoHbI. YpaBHeHHE Menneneesa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B MAEAIbHOM Ia3e C MOCTOSIHHBIM KOJIMYECTBOM
BenlecTBa. [paduueckoe mnpencTaBieHHE M30IMPOLIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckne yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,

OGapomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIME HMCKPETHOE CTPOCHME BellecTBa, (Gororpaduu
MOJIEKYJI OPTaHUYECKUX COETMHEHMM.

OnbIThl 0 U PY3UH KUIKOCTEN U Ta30B.

Mopnenb OpOyHOBCKOTO JIBUKECHHUS.

Mogpens onbita TepHa.



OnbIThI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAaHUE MEXMOJIEKYISIPHOTO

B3aUMOJCICTBHS.

Moenb, HIUTIOCTPUPYIOIIAS PUPOY AABIEHUS ra3a Ha CTEHKH COCYa.

OneIThl, WUIIOCTPUPYIONIME YPABHEHHE COCTOSIHUS HAECAIbHOIO rasa,
U30ITPOLIECCHI.

Vuenuueckuii sxkcnepumenm, n1abopamopmvie pabomol

OnpeneneHue Macchl BO3yXa B KJIAaCCHOW KOMHAaTe Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, TaBJICHUS ¥ TEMIIEPATyphl BO3IyXa B HEH.

HccnenoBaHne  3aBUCHMOCTH  MEXKIYy  [apaMeTpaMud  COCTOSHHS
pa3peKEHHOTO rasa.

Tema 2. OCHOBBI TEPMOAUHAMUKH.

TepMmoanHaMuueckas cucrema. BHyTpeHHs SHEPrUusl TEPMOIANHAMUYECKON
CUCTEMBI U crIOcOObI €€ n3mMeHeHus. KomnyecTBo TemnoTel U pabota. BHyTpeHHss
DHEPrUsg  OAHOATOMHOIO  HJEaJpbHOrO  ra3a. Buasl  Teronepenayu:
TEIJIONPOBOIHOCTh, KOHBEKLINS, U3JIyYEHHUE. YAEIbHASI TEIUNIOEMKOCTh BEIECTBA.
KonmyecTBo TEIUIOTHl IIPH TEILIONEPEIaUe.

[Touste 00 amuabatHOM mporiecce. IlepBblii 3akOH TEPMOIUHAMUKHU.
[IpumMeHeHue MmepBOro 3aKoHa TEPMOAMHAMUKH K H3omponeccam. ['paduueckas
MHTEpHpeTanns padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh po1IeccoB B MPUPOJIE.

TennoBble  MamuHbl.  [IpUHIMIIBIL ~ JEWCTBUS — TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi »HEpruu B TeIIOBbIX MamuHax. Kosdduuuent mnone3noro
nevictBusi TeroBol MamwuHbl. [ukn KapHo u ero koadduimeHT mosie3HOro
JEUCTBUSL. DKOIOTUYECKHUE MPOOIEMBI TEIJIOIHEPTETHKU.

TexHudyeckne yCTpoWCTBA M IPAKTHUYECKOE NPUMEHEHUWE: JBUTaTellb
BHYTPEHHET0 CropaHusi, ObITOBOM XOJIOIUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW SHEPIHM Tejla MPHU COBEPIICHUM pa0OThHI: BHUIET
npoOKM W3 OYyTBUIKH TIOJ JIEWCTBUEM C)KaTOTO BO3[yXa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe MmyTEM TpeHHs (BUACOAECMOHCTPAIINS).

N3meHeHne BHYTpEHHEN SHEPTUH (TeMIIepaTyphl) Tesla U Terionepeaaye.

OnpIT 1Mo aguabaTHOMY pacCUIMPEHHMIO BO3AyXa (OMBIT C BO3AYUIHBIM

OTHUBOM).

Monenun mapoBoil  TypOWHBI, JABUTATEIs BHYTPEHHETO  CTOpPaHUS,
PEaKTUBHOTO JIBUTATEs.

Vuenuueckuii skcnepumenm, nabopamopHuvie pabomuol

N3mepenue yaenbHON TEIMTOEMKOCTH.

Tema 3. Arperarasie coctosinus BeniecTBa. Ma3zoBbie mepexobl.



[TapooOpazoBanue 1 koHaeHcaus. Mcnapenue u kunenue. AOCONIOTHAs U
OTHOCHTEJIbHAS BIAXXHOCTh Bo31yxa. Hacelmennslii map. YaenbHas Teriora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT AABJICHUSI.

Teépnoe teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOMHS CBOICTB
kpuctaioB. JKuakue kpuctaiiel. CoBpemMeHHble Marepuanbl. llmaBienne u
KpUCTaJUIM3auus. YeapHas Teriora miasnenus. Cyonumanus.

VYpaBHEHHE TEIIOBOTO OanaHca.

TexHnYecKne yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: THTPOMETP W
IICUXPOMETP, KaJJIOPUMETP, TEXHOJIOTUU MTOITYYEHHSI COBPEMEHHBIX MaTepPUAJIOB, B
TOM YMCJIE HAHOMATEPUAJIOB, I HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIICHHBIX APOB.

Kunenne npu noHWKEHHOM JaBJICHUH.

CriocoObl U3MepEeHUs! BIaKHOCTH.

HabmnroneHne HarpeBaHus U IJIaBJIE€HUS KPUCTAINIMYECKOTO BEILIECTRA.

JleMOHCTpanysi KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0THOCUTENBHOM BIIAXKHOCTH BO3YXa.

Paznen 4. DnekrponnHaMuka.

Tema 1. DnekTpocraruka.

OnexTpuzanust Tea. OIEKTpUYECKHi 3apsan. J(Ba BHIA 3IEKTPUUYECKHUX
3apsaa0B. [IpOBOOHMKH, NHMAJIEKTPUKA M TOJYHNPOBOJHHUKH. 3aKOH COXPAaHEHHS
DIIEKTPUYECKOTO 3apsia.

B3anmonerictBue 3apsaaoB. 3akoH Kynona. ToueuHbI 27EKTpUYECKAN 3apsI.
Onekrpuueckoe mnone. Hanpsok€HHOCTh  dnekrpudeckoro mnons. [IpuHiuumn
CYNEPIO3ULNNA NIEKTPUUECKUX MOJIEH. JIMHUKM HaNpsy)KEHHOCTH DJIEKTPUYECKOTO
TOJIA.

Pabora cun anekrpocrarnueckoro monsg. Ilotenuuman. PasHocTh
noTeHUMANOB. [IpOBOAHMKM W JHUAIEKTPUKKM B IJIEKTPOCTATUYECKOM  IIOJE.
Jwvanexrpuyeckas MpOHULAEMOCTb.

OnexTpoéMkocTh. KoHeHcarop. D1eKTpoEMKOCTh MIIOCKOTO KOHIEHCATOpa.
OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

TexHuYecKkrne yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHUE: JIIEKTPOCKOII,
AIIEKTPOMETP, AJIEKTPOCTATUYECKAS] 3allluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOIMPOBAJIbHBIM arrapar, CTpyUHbIN IIPUHTED.

Jlemoncmpayuu

YCTpOKCTBO M MIPUHLIUIT AEUCTBHUS JJIEKTPOMETPA.

B3aumopericTBue Ha3IeKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE T0JIE 3apsHKEHHBIX TEJl.



[IpoBOIHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIEeKTpOCTaTUYECKAs 3alUTA.

JIM3EKTPUKH B BIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUIOIIaaH
IJIACTHH, PACCTOSIHUS MEK/1y HUMH U TUAJIEKTPUUECKONW MPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 3nekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [IoCTOAHHBIN ANEKTPpUUECKUN TOK. TOKH B pa3iIMUHbBIX Cpelax.

ONEKTPUYECKUM TOK. YCIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Nctounnku Toka. Cuna Toka. [locToSHHBIN TOK.

Hanpsxenne. 3akoH OMa 7151 y4acTKa LETIH.

DJIEKTPUYECKOE COMPOTUBJIICHHUE. YIEIBHOE COINPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MAPAILICIBHOE, CMEIIIAHHOE COCIMHEHNE TPOBOITHUKOB.

Pabora osnekrpuueckoro Toka. 3akoH JDxoymns—JIenna. MoIIHOCTh
NEKTPUIECKOIO TOKA.

DIIEKTPOABMKYIIAS. CUJIa U BHYTPEHHEE COIMPOTUBIICHUE MCTOYHUKA TOKA.
3akon OMa 17151 TOJTHOM (3aMKHYTOM) 3eKTpruieckoi nenu. Koporkoe 3aMbIkaHuE.

DONEKTpOHHAsI  MPOBOAMUMOCTH  TBEPABIX  METAJLIOB.  3aBUCHUMOCTh
CONPOTHUBIICHHS METAIJIOB OT TeMneparypbl. CBEpXIIPOBOJUMOCTb.

DIIEKTPUYECKHM TOK B BaKyyMe. CBOMCTBA ANEKTPOHHBIX ITyUYKOB.

[TonynpoBognuku.  CoOCTBeHHass U NOpUMECHasT  MPOBOJUMOCTh
noJynpoBoAHUKOB. CBoMCTBa p—h-niepexosa. [lomynpoBomHUKOBEIE TPUOOPHI.

DneKkTpuueckuii  TOK B pacTBopax H  paciuiaBax

AIEKTPOIUTOB.
DIIEKTPOIUTUYECKAS] AUCCOUUAUS. DJIEKTPOIIU3.

DJNIeKTpUUeCKHil TOK B Ta3zax. CaMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monnaus. [1na3zma.

TexHuyeckne yCTpOMCTBA W TMPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJILTMETpP, PEOCTaT, HCTOYHUKH TOKA, OJEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TEPMOMETP COMTPOTUBIICHUSI, BAKYYMHBIN JTUO/I,
TEPMUCTOPHI U (DOTOPE3UCTOPHI, TOTYTPOBOTHUKOBBIN U0/, TaTbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAIIPSKEHMUSL.

3aBUCHUMOCTbH CONTPOTUBJICHUS UIUHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IA TTONIEPEYHOro ceueHusl U Matepuaia. CMelnaHHoe COeIMHEHNE
ITPOBOJHUKOB.

[Ipsimoe wu3mepeHue BIeKTpoABMXKYIIEH cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTHUBIICHUS.



3aBUCUMOCTb CONPOTUBIICHHS METAJIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB DIIEKTPOJIMTOB.

HckpoBoit paspsa U IpOBOAUMOCTB BO3AYyXa.

ORHOCTOPOHHSISI NPOBOIAUMOCTD JTUO/A.

Vuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yyeHne cMenaHHoro COeAMHEHUS pE3UCTOPOB.

N3mepenne >neKTpoaABMKYIIEH CHJIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmronenue snekrponusa.

Paznen 4. DnekrpoguHaMuKa.

Tema 3. MarautHoe nosie. JI€KTPOMarHuTHasE UHIYKIUS.

[locTosiHHBIE ~ MarHuThl. B3auMMOAEHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe mnosne. BekTtop MarHWTHOM HWHAYyKIuU. [lpuHnmnm cynepro3unuun
MAarHuTHBIX noJied. JImHnn mMarHuTHOM MHAYKUMH. KapThHa JMHUM MarHUTHOM
WHIYKIUU TOJIs1 HOCTOSSHHBIX MAarHUTOB.

MaruuTHoe 10JIE TPOBOJHMKA € TOKOM. KapTuHa JMHUN HMHIYKIHUH
MarHuTHOTO IOJIA JUIMHHOTO IPSIMOTO IMPOBOJHMKA M 3aMKHYTOI'O KOJBLEBOTO
IIPOBOJ-HHKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanMmoneicTBue NpoBOJHUKOB
C TOKOM.

Cuna Amnepa, €€ MOIyJIb U HAITPABIICHUE.

Cuna JlopeHna, €€ MoIayiab W HampasleHHE. J[BH)KEHHE 3apsKEHHOR
YacTULbI B OJHOPOJHOM MarHuTHOM mosie. Pabota cusel Jlopenua.

SBneHne AIEKTpOMArHUTHOW WHAYKIUHU. [lOTOK BEkTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOABWKYIIA CUJIa HWHAYKIUU. 3aKOH JJIEKTPOMAarHUTHOM
nHaykuuu apanes.

BuxpeBoe snekrpuueckoe mojie. DJIEKTPOABWKYLIAs CUJIAa HMHIYKIUU B
IIPOBOJIHUKE, IBUXKYILIEMCS ITOCTYIIaTEIbHO B OHOPOHOM MarHUTHOM II0JIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTE. SIBIEHME CaMOMHAYKIUHU. OJIEKTPOABMXKYIIAs CHIIA
CaMOMHIYKIIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHnYecKne yCTpOMCTBA M NPAKTHUYECKOE INPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJIEKTPOMArHUThl, JJIEKTPOJABUIATEIb, YCKOPUTEIM DSJIEMEHTAPHBIX
YaCTHI], UHTyKIIHUOHHAS TI€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIIOHEHHE HIIEKTPOHHOIO ITy4YKa MATHUTHBIM T1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJIS.



B3anMonencTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuisl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBNeHME 3TEKTPOMArHUTHON UHIYKIIMH.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JEKTPOABIKYILEH CHIIBI MHIYKIUU OT CKOPOCTH U3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHIYKIIMH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

W3y4yeHne MarHuTHOTO NOJISL KaTYIIKH C TOKOM.

HccenenoBanne IeHCTBHS MOCTOSIHHOTO MarHUTa Ha PaAMKY C TOKOM.

HccnenoBanue BICHUS dIEKTPOMAarHUTHOW WHTyKIIHU.

Pa3nen 5. Konebanus u BOJIHBIL.

Tema 1. MexaHnueckue 1 3JI€KTPOMAarHUTHbIE KOIeOaHusl.

KonebarenbHast cucrema. CBOOOIHBIE  MEXaHUYECKUE  KOJEOAHHMS.
['apmonnueckue konebanud. Ilepuon, vacrora, ammmryna u ¢asza KojaeOaHUU.
[IpyXxMHHBIM MasTHUK. MareMarnd4eCcKUui MasTHUK. YPAaBHEHUE T'APMOHHYECKUX
kosieOanuii. [IpeBpalnieHue sHepTUr Npu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJ€0aTeIbHOM KOHType. AHJIOTUS MEXIy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHbIMUA KoseOanusimu. Popmyna TomcoHa. 3akOH COXpaHEHHS
HHEPrUM B UJEATBHOM KOJIEOaTEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarmux kojaeOaHusx. BeiHy X 1eHHbIE MEXaHUYEeCKUe
kojieOanus. Pezonanc. BeiHyXeHHbBIE 3JIEKTPOMarHuTHbIE KOJIEOaHHUS.

Ilepemennsbiii TOK. CuHyCOMAQIbHBI TEPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOI0 TOKA. AMIUIMTYJHOE M JACHCTBYIOIIEE 3HAUEHHWE CHJIBI TOKa M
HaNPSHKEHUS.

Tpaucdopmarop. [IponsBonctBo, nepenada u NOTpeOICHUE ANEKTPUIECCKON
DHEPrUr. DKOJIOTMYECKUE PUCKHU ITPH IPOU3BOACTBE IEKTpo3Hepruu. Kynprypa
VCITOJIB30BAHMS JIEKTPOIHEPTUH B ITOBCEAHEBHOM KU3HU.

TexHUYecKne yCTpOMCTBA U NMPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JINHUU JIEKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojieOaTeabHOW CHUCTEMBI (MPYXUHHBIA WU
MaTEeMaTUYECKU MasITHUK).

HaOmtonenue 3aryxaronux KojaeOaHu.

HccnenoBanue cBOMCTB BBIHYKIEHHBIX KOJI€OaHUI.

HaOmntonenue pezoHasnca.

CBOOOIHBIE 3TIEKTPOMATHUTHBIE KOJIEOAHMUS.



OcuumiorpaMMbl (3aBUCUMOCTH CHITBI TOKA M HAIIPSIKEHUS OT BPEMEHH ) 1JIs1
AIIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocrneqoBaTENbHOM COCOWHEHHHM PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Monenp TMHAN 3JEKTPONIEPEAAYN.

Vuenuueckuii sxkcnepumenm, n1abopamopmvie pabomol

HccnenoBanne 3aBUCMMOCTH TEPUOJa MaNbIX KOJIeOaHHH Tpy3a HA HUTH OT
JUIMHBI HUTU YU MaccChl rpy3a.

HccnenoBanne TmNEpEMEHHON0 TOKAa B ILENUW W3  MOCJEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. MexaHn4yecKkue 1 JIEKTPOMATHUTHBIE BOJIHBI.

MexaHndeckue BOJHBI, yCiaoBUsl pacnpoctpanenus. llepumon. Cropoctb
pacIpoCTpaHEeHHUsT W JUIMHA BOJIHBL. llomepeuHble W INPONOIBHBIE BOJIHEI.
HNuTtepdepenius u udpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHHIE BOJIHBI. YCIOBUS U3Ty4YEHUS AIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenTtanusa BekTopoB E, B, v B anekrpomarauTHOM BonHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJH: OTPaXKCHHE, MPEIOMIICHHUE, MOJsipU3alus, 1udpaximus,
uHTepdepenius. CKOpocTh MEKTPOMArHUTHBIX BOJIH.

[IIkaya 31€eKTpOMarHUTHBIX BOJIH. [I[puMeHeHre 3IeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIBI paguoCBsI3U U TeleBUuAeHUA. Panronokanus.

DNEKTPOMATrHUTHOE 3arpsI3HEHNE OKPYXKAIOIIEH CPEIbI.

TexHnYecKkne yCTpPOWCTBA M IMPAKTHYECKOE INPHUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBI, YJAbTPa3BYKOBasi JMArHOCTUKA B TEXHUKE M MEOUIMHE, pajaap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBU-mneys.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpOCTPAHEHHE MOMEPEUHBIX U MTPOJOJIBHBIX BOJIH.

Koneo6umtomieecs Teno Kak HICTOYHUK 3BYKa.

HaGnronenue orpaxxeHUs: ¥ MPETOMIICHUSI MEXaHUYECKHUX BOJIH.

HabGmonenue nunteppepeHru u 1udpakiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmioneHnue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOH U
4acTOTOM KoJieOaHUH.

HUccnenoBanne  CBOWMCTB  DJJEKTPOMATHUTHBIX  BOJH:  OTPaKCHHUE,
MIPEJIOMJICHHE, TTOJISIpU3aIus, TUPpaKius, THTEpPEpeHIHS.

Tema 3. OnTuka.

l'eomerpuueckas onrtuka. I[IpsmonuHeHOE pacnpoOCTpaHEHUE CBETA B
OIHOPOJHOM cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.



OtpaxkeHue cBera. 3aKOHbI OTpaykeHUs cBeTa. [locTpoeHne n3o0paxxeHuil B
IJIOCKOM 3€pKalle.

[Ipenomnenne cBera. 3akoHbl MpEIOMIIEHHA CBeTa. AOCOIIOTHBIN
nokasarens npenomieHus. [lomHoe BHyTpeHHee orpaxkeHue. lIpenenbHblii yromn
IIOJIHOTO BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. ClIoHBIN cocTaB O6e0ro cBeta. LBeT.

CoOuparomue U pacceuBarouie JuH3bl. ToHkas suH3a. DOKycHOe
pPacCTOSHHE W ONTUYECKas CHia TOHKOM JuH3bL. llocTpoeHune n3oOpaxkeHHil B
coOuparolux M paccenBaroux JuH3ax. opmyna TOHKOW JTUH3bI. YBEIUYEHHE,
JlaBAEMOE JIMH30M.

IIpenenbl NPUMEHUMOCTH FEOMETPUYECKON ONTUKH.

BonnoBast ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOUHMKHU.
VYcioBus HaOMOACHWST MaKCHMYMOB M MHUHUMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakumonHass pemérka. YcioBue HaOIHOIEHUS
IJIaBHBIX ~MAaKCMMyMOB IIpH MaJ€HHMM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TG pakMoHHYI0 peeTKy. [lonspusanus cera.

TexHnueckue YCTPOMCTBA H IIPAKTUYECKOE IIPUMEHEHHUE:!

OYKH, JTyna, oTroanmnapar, IPOESKIIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKOI,
BOJIOKOHHASI ONTHKA, TU(PAKIMOHHAS PEIIETKA, MOISPOUL.

Jlemoncmpayuu

[IpsMoNMHEHOE pacIpOCTPAHEHHE, OTPaXEHHE W IPEJIOMIICHUE

CBETA.
OnTuyeckue npuoOpHI.

[TonHOe BHyTpeHHEE oTpaxeHne. Moaenb cBeToBOAA.

Uccnenosanue CBOMCTB M300paXKeHU B JIMH3AX.

Monenn MUKpPOCKOIIa, TEJIECKOIIA.

Habmronenue nnrepdepeHiuu ceera.

HaGmntonenue mudpakiuu CBeTa.

HabGmntonenue aucnepcuu cBera.

[ToyyeHue cekTpa ¢ MOMOILBIO IPU3MBI.

[Tony4yenue cnexTpa ¢ MOMOIIbIO TUPPAKITUOHHONW PEIIETKY.

Habmonenue nosisipusaiuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomuol

W3mepeHne nokasaress NpeJoMIICHHS CTEKIA.

Uccnenosanue cBOMCTB M300paXKeHU B JIMH3AX.

Habmronenue agucnepcuu cBera.

Paznen 6. OcHOBBI crielIManbHON TEOPUH OTHOCHUTEIIBHOCTH.



I'panunbpl nmpuMeHMMOCTH — KJIaccuueckol — MexaHuku.  [loctymarsl
CIEUHUAIBHOW TEOPUU OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJSA CKOPOCTH
CBETA B BaKyyMe, IIPUHIUI OTHOCUTEIbHOCTH DWHILITEWHA.

OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPAILIEHNE
JTUHBI.

DHEpPrust U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € PHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULbI. DHEPTUS
MTOKOSI.

Paznen 7. KBanToBast pusuka.

Tema 1. DieMeHTHI KBAHTOBOW ONTUKHU

®otonbl. opmyna [1nanka cBa3u 3HEprUH POTOHA C €TO HACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

Otkpeitre u uccienoBanue pororpdexra. Onbitel A.I. CroneroBa. 3akoHbI
dotorddexra. YpaBuenue DitHmreiHa st poroaddekra. «KpacHas rpaHuiia
dbotorddekra.

JlaBnenue ceera. OnwiTel I1.H. JleGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHnueckue YCTPOMCTBA H IIPAKTUYECKOE IIPUMEHEHHE:!

(doTosrneMeHT, POTONATUNK, CONHEYHAs Oarapes, CBETOIUO/I.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeIHETo (hoTosddexra.

Ceeroamon.

Conneunas O6arapes.

Tema 2. Ctpoenue aroma.

Monens aroma Tomcona. OmnbiTel Pe3epdopna mo paccesHuO o -4acTHII.
[ImanerapHas mopens aroma. Ilocrymarer bopa. M3mydyeHune u mormiouieHue
(GOTOHOB TIpU MEpexo/ie aroMa C OJHOTO YPOBHSI SHEPTUM Ha Jpyroi. Bumsl
cnexTpoB. CIIEKTp ypPOBHEN SHEPTUU aTOMa BOJOPOAA.

BonnoBsie cBolicTBa yactuu. Bomusl ae bpoiinsa. KopnyckynspHo-BoITHOBOM
JyaTu3M.

CHoHTaHHOE U BBIHYX/IEHHOE U3JTyYEHUE.

TexHUYeCcKne yCTPOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHBIN
aHaju3 (CIEKTPOCKOM), Jla3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Monens onbiTa Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI JIa3epa.

Habmronenne nuHelvarbix CIEKTPOB U3ITyYEHUSI.

Jlazep.



Vuenuueckuii skcnepumenm, nabopamopHvie pabomol

HaGmronenne nuHedaToro CrieKkTpa.

Tema 3. ATomHOE 51poO.

OKCHEpUMEHTBI, JIOKa3bIBAIOIIME  CJIOXKHOCTh CTPOEHHUS  AJIpa.

OTtkpbiTUe paguoakTuBHOCTU. OnbIThl Pe3epdopa no onpeneneHuo
COCTaBa paJIn0aKTUBHOTO M3inyyeHus. CBolcTBa anbda-, beTa-, raMmma-
W3Iy4deHus. BausgHue paquoakTUBHOCTA HA )KUBBIE OPTaHU3MBL.

OTtkpeiTHE TIpOTOHA W HelTpoHa. HykioHnHas monens siapa eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Tormsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIN OeTa-pacman. [amma-

W3JIyYCHHE.
3aKkoH paJlMOaKTUBHOIO pacrnaja.

DHeprus CBs3HM HyKJIOHOB B sifpe. AnepHbie cunbl. [JedexTt maccsl sapa.

SnepHble peakunu. JleneHne U CUHTES sIIEp.

Anepnsiii peakrop. TepmosiaepHblit cuHTe3. [IpoOnemMbl U MEPCIIEKTUBHI
AIEPHON DHEPTETUKH. DKOJOTUUECKHUE ACTIEKTHI SACPHON IHEPTETHUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE NO3UTPOHA.

MeTo b1 HaOMIONEHUST U PETUCTPAIIMU DIIEMEHTAPHBIX YaCTHII.

@yH/1aMEHTAJIbHBIE B3auMOJEHCTBUS. EQWHCTBO (DM3MUECKONM KApTUHBI

MHpa.

TexHUYeCKre yCTPOUCTBA U IIPAKTUYECKOE IPUMEHEHHUE: TO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, aroMHasi 6omoa.

Jlemoncmpayuu

CU€TUrK HOHU3BUPYIOLIMX YACTHII.

Vuenuueckuii  sxcnepumenm, — nabopamopuvle  pabomul

NccnenoBanue TpekoB yacTuil (10 TOTOBLIM (oTorpadusim).

Pa3nen 8. DneMeHThl ACTpPOHOMHUH U aCTPOPUZUKH.

Ortanbl pa3BuTUsA acTpoHoMmuU. lIlpuknagHoe W MHPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMMUM.

Bup 3Bé3nnoro Heba. Co3Be3nusi, spkue 3BE3MbI, IJIAHETHI, UX BUIUMOE

JIBUKEHUE.

Conneunas cucrema.

Connue. ConHeyHas akTUBHOCTh. Mctounuk sHeprun ConHua U 3BE3N.
3BE31bI, WX OCHOBHBIC XAPAKTEPUCTUKH. JlnarpamMma «CHEKTpaJbHBIM KJIacC —
CBETHUMOCTB.
3BE3/1bl MIABHOM MOCIIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3BE3]1 NIABHOM MOCIeIoBaTeIbHOCTH. BHyTpeHHee cTpoenune 38€311. COBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXKACHUHU U 3Botonn CoNHIA U 3BE3M. DTambl )KU3HU
3BE3.



Mueunbiid Iyt — Hama ['amaktuka. [lonoxxenne u apuxenue ConHua B
INanaktuke. Tunel ranaktuk. Pagroranaktuku v kBazapbl. YEpHBIE ABIPBI B sApax
rajgaKkTUK.

Bcenennas. Pacumpenue Bceenennoil. 3akon XaO0Oma. PaszOeranue

TaJaKTHK.

Teopus bosbiioro B3psiBa. PeuKkTOBOE M3ITydeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoodaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGnronenus HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUN JUISl ONIPEIEICHUS TTOJIOKEHUSI HEOECHBIX 00ObEKTOB HA KOHKPETHYIO
Jary:

OCHOBHBIE c03Be311s1 CEBEPHOTO MONMYLIAPUS U SIPKUE 3BE3IBI.

HaGmronenus B Teneckon JlyHsl, uianet, Mneunoro [yTu.

O06o0m1aroiee NOBTOPEHHE.

Ponp ¢u3uku u acTpOHOMHM B HKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHON U ATUYECKOU cepax AesTEIbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHH B COBPEMEHHOW HAyYHOU KapTUHE MUPA, POJIb (PU3NYECKON TEOpUHU
B (opmupoBaHuM TpeACTaBICHUN O (U3MYECKO KapTUHE MHpPA, MECTO
(bu3nYecKoi KapTUHBI MHUpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUN O IPUPOIE.

MexnpeamMeTHbIe CBA3U.

N3yuyenue kypca ¢u3auku 0a30BOTO YPOBHSI OCYIIECTBIISIETCS C YUETOM
CoJIepKaTEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemuvie nonsimus, CBSI3aHHBIE ¢ U3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUA: SIBJICHHE, HAay4yHBIM (pakT, TUmore3a, Quanyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOEHNE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPECHHE.

Mamemamuka: peumieHue CUCTEMbl YpaBHEHUW, JUHEHHas QYyHKUUA,
napabona, runepOosa, uX rpa@uKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI M MX MPOEKIUH HA OCH KOOPJIUHAT, CI0KEHUE BEKTOPOB, MPOU3BOIHBIC
AJIEMEHTApPHBIX (YHKIMH, TPU3HAKU TIOJ00UST TPEYTOJBLHUKOB, OIpeAcICHUE
TIOMIAH TUIOCKUX (puryp u 00béMa Te.

buonozusn: Mmexanmieckoe IBMKEHHUE B )KUBOU mipupoae, nuddysus, ocMoc,
TEIJI00OMEH >KUBBIX OPTraHU3MOB (BUbI TEILIONEpEaaur, TEMIOBOE PABHOBECHUE),
ANEKTPUYECKUE SIBICHUSI B JKUBOU MPUPOJE, SICKTPUUYECKUE SIBIICHUSA B >KUBOU
pupoie, KojiedaTebHbIC JBW)KEHUS B *KUBOMW MPUPOJIE, ONITHUECKUE SBJICHUS
B JKUBOM MPUPOJIE, IEUCTBUE pauallid Ha KUBbIC OPTaHU3MBI.



Xumus: AUCKPETHOC CTPOCHHUC BCHICCTBA, CTPOCHUC ATOMOB M MOIJICKYII,

MOJIb BCIICCTBA, MOJIAApHAA MACCa, TCIIJIOBBIC CBOMCTBaA TBépI[BIX TCII, )KHIIKOCTeﬁ )41

ra3oB, JJICKTPHYCCKHC CBOMCTBA MCTAJIJIOB, JJICKTPOIHUTUYCCKAsA AUCCOIHALIUA,

raJiIbBaHWKad, KPUCTAJUIMYCCKAA CTPYKTYypa TBépI[I)IX TCJI, MCXaHHN3MBI 06p8,30BaHI/I$I

KpHCTaJIJIPI"IGCKOfI pGHIéTKI/I, CHGKTpaHBHBIﬁ aHaJIn3.

4. TemaTn4ueckoe NJIAHNPOBAHNE YUeOHOI0 MPeAMETa, B TOM YHCJIE ¢
yueToM padoueii mporpaMMbl BOCIIUTAHUS €

YKa3zaHuEeM KOJINIECTBA YaCO0B, OTBOJIMMBIX HA OCBOCHHE KaKI0HM TEMBbI.
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1 ®du3suka - Hayka o npupozae. Merobl Hay4HOIrO ITO3HAHMUSL.
2
2 | Pomb 1 MecTO (hUBHKH. 2
Pasnen 1. Mexanuka
3 MexaHnuueckoe ABH>KEHUE U €r0 OTHOCUTEIIBHOCTD. +
4 | XapakTepuCTUKU MEXaHUYECKOTO JABHKEHUSI. + | 2
5 PaBHOMEpHOE NPSIMOJIMHENHOE ABUKCHUE. +
6 y
PaBHOyCKOpEHHOE MPSIMOIMHENHOE JIBH)KCHUE. 2
7 | Jlabopamopnaa paboma Nel «VI3mepeHue ycCKOpeHHs]
CBOOOIHOIO MaIEHUIY. 2
8 JIBrKeHue 110 OKPY>KHOCTH
9
Ilpakmuueckoe 3anamue Nel PeuieHue 3agad 1Mo Teme
«MexaHN4YeCKOEe IBUKEHUEY. 2
10 | BzaumogpeiictBue Ten. [lepoiit 3akon HeroToHa. 2
11 | 3axonsl Hpl0TOHA. 3aKOH BCEMUPHOTO TATOTEHUS. 2
12 | Cuna ynpyroctu. Bec Tena. + | 2
13 | Cuna tpenus. + 1
Jlabopamopnas paboma Ne2 «3yuenue ocoOeHHOCTEH +
CHJIBI TPEHUS. 1
14
IlIpakmuueckoe 3anamue Ne2 PeluieHue 3aqad 1Mo TeMe
«3akoHbl HeroTOHAY. 2
15 | Ummynsce. 3akOH COXpaHEHHs MMITYJIbCa. + | 2
16 | Jlabopamopnas paboma Ne 3 «13yueHue 3akoHa
COXPaHEHUS UMILYJIbCAy. 2




17 | Pabora cuibl. + | 2
18 | MomHoCTb. + 2
19 | Kunernueckas v moTE€HIIMAIbHAS SHEPTHSL. + | 2
20 | 3aKOH COXpaHEHUS SHEPIUH. + | 2
21 | Ilpakmuueckoe 3anamue Ne 3. Penienue 3a7a4 1o TeMe
«3aKOHBI COXpaHEHUS»
22 | Mexanuueckue KoieOaHus. +
23 | MexaHu4ecKHe BOJHBI. + 2
24 | Ilpakmuueckoe 3anamue Ne 4 Pelienue 3aja4 1o Teme
«MexaHnueckue KoJIeOaHus U BOIHBD)
Konmponwvnaa paboma Nel nio teme «MexaHukay 1
Pasnen 2. MouiekyasipHasi Gu3MKa ¥ TEPMOAMHAMUKA.
25 | OcHoBuble  nonoxenuss MKT wu ux +
OTIBITHBIE 000CHOBAHUS. 2
26 | ArperarHbie COCTOSAHMS BellecTBa. Da3oBbIe EPEXOIbI. + 2
27 | WneanbHblid ras. 2
28 | AOcomoTHas TeMIeparypa. 2
29 | YpaBHEHUE COCTOSIHUS HICAIBHOTO Ta3a. ['a3oBble +
3aKOHBI. 2
30 | Jlabopamopuaa paboma Ne 4 «OnpeneneHue macchl
BO3/lyXa B KaOUHETe»
31 | CBoiicTBa KUIKHX TEN. + 2
32 | Jlabopamopnasa  paboma Ne 5  «UM3mepenue| +
OTHOCHUTEJIbHOM BJIQXKHOCTH BO3AYyXa».
33 | BayTpeHHsis 2HEpTrusi U COCOObI €€ U3MEHEHUS. + 2
34 | Tennonepenaya. + 2
35 | IlepBoe Hauano TEPMOIUHAMUKH. 2
36 | TeruoBbIE ABUTATENN. + 2
37 | Ilpakmuueckoe 3anamue Ne 5 Peuienue 3a1a4 no teme +
«ITepBoe Hayano repmoaunamuku. KIIJ[ TeruioBoi
MAIIHHBD).
Paznen 3. DaexkTpoaunamuka.
38 | Dnekrpruyeckoe B3aUMOJCIHCTBUE. 3aKOH COXpaHEHMs| +
NIEKTPUUECKOTO0 3apsiia. 3akoH KyroHa. 2
39 | DnekTpHUUYeCcKoe NOJIE U €r0 XapaKTEPUCTUKH. + | 2
40 | [IpoBOAHMKM U JUDIEKTPUKH. + | 2
41 | DnekTpoeMkocTh. KoHeHcaTOpBhl. + 2
42 | IloCTOSIHHBIN NEKTPUYECKUN TOK. + 2
43 | DaexTpoaBrKyIIas cuia. 3akoH Oma Jj1st TIOJTHOM TSI . 2
44 | DnexTpUUecKHil TOK B MeTaJlIaX, MEKTPOIUTAX. + 2




45

DNEeKTPUYECKHI TOK B ra3ax, B BAKyyMe.

46 | IlomynpoBOAHUKHU
47 | DnexTpuuecKuil TOK B OIYIIPOBOAHUKAX.
48 | Jlabopamopnan padboma Ne 6 «MccnegoBanue
3aBHCHMOCTH HAIPSHKEHUS Ha MOJI0CaX MCTOYHMKA TOKa
OT CHJIBI TOKA B LIETTH»
49 | Jlabopamopnas paboma Ne 7 «3mepenue 3/1C u
BHYTPEHHETO CONPOTUBJICHUS] HICTOYHUKA TOKa
50 | Mpaxmuueckoe 3anamue No 6. Pemenne 3a1a4 110 Teme
«ITocTositHHBIN 3MIeKTpUYecKuil TOK. 3akoH Omay
51 | MaruutHoe none. Cuna Ammepa.
52 | JleficTBME MarHUTHOTO MOJISl HA IBHKYIIMICS 3apsi.
53 | DnekTpoMarHuTHasi MHTyKIUS.
54 Ilpakmuueckoe 3anamue Ne 7 Perienue 3a1ad o TemMe
«Cuna Amnepa. Cuna JlopeHnua»
55 | Jlabopamopuasa paboma Ne 8 «VccnenoBanue siBICHUS
3IEKTPOMArHUTHOW UHAYKIMW» Konmponovnaa paboma
Ne2 o TeMe
«INEKTPOAUHAMUKAY
56 | DIEKTpOMAarHUTHBIC KOJICOAHNS.
57 | llepemennsiii  TOK. IIpom3BoicTBO, Tmepenadya U
MOTpeOICHUE IIMEKTPOIHEPTHH.
58 | DnekTpoMarHuTHOE IoJIe.
59 | DneKTpOMarHuTHbIE BOJIHBI.
60 | Hlkana AIIEKTPOMAarHUTHBIX H3JIy4eHUH U
WX IPUMEHEHHE.
61 | Cropocth cBeta. OTpaskeHue CBeTa.
62 | Ilpenominenue ceera.
63 | [TonHOE BHYTpEHHEE OTpaKEHUE.
Jlabopamopnan  paboma Ne 9  «OmnpeneneHue
MOKa3aresisi MPEJIOMIIEHUS CPEIbI»
64 | OnTuueckue npudOpBHI.
65 | Jlabopamopuaa paooma Ne 10 «ViccnenoBanue CBONCTB
M300paXeHUH B JTMH3aX»
66 | UnTtepdepenius u audpaxius cBera.
67 | Qucnepcus csert. [londpusanus ceera.
Pasznen 4. OcHoBBI crenuaJIbHOI
TeOPUH OTHOCUTEJIbHOCTH.
68 | [IpuHuun OTHOCHUTEIIBHOCTU  DHIITEIHA.
DHeprust YaCTUIIBI.
Pasnen 5. KBanrtoBas ¢usuka. ®usnka aroma H
aTOMHOIO siApa.
69 | Kautel. ®oTorddexr.




70 | Monenu CTPOEHHUS aroma. JIuneyareiin +
CIIEKTp BOAOPOJA.

71 | Ctpoenue aromHoro siapa. M3otomnsl. SnepHbie CUIIBL. +

72 +
SnepHbie peakuu. SnepHas sHepreTuKa.

73 | DneMeHTapHbIE YaCTHUIIBI.
Pasnen 6. Ctpoenne BeesnenHoii.

74 | 3akoHbl GU3MKY U1 O0bICHEHUS KOCMUYECKUX OOBEKTOB.
Conneynas cucrema.

75 | l'anakruka. OBontouus BeeneHHOM.

76 | Dk3ameH.

4.1 IlpukaagHo MOayIb
N3yuenne ydeOHOro mpenMera OpraHu30BaHO B (opMe MpaKTUYECKOM
MOJATOTOBKH MO CJICTYIOIINM TEMaM:

Ne | Tema yueGHOTO IpenmMeTa o Kou-Bo Bun yuebnoit
/1 porpamMme Tema sausrus 4acoB NeSITENIbHOCTH
1. | Mexanuka «M3yyenne  ocobeHHOCTEMH 2 JlaGopaTopHas

CUJIBI TPEHUS» pabota
2. | MonekynsapHas ¢pusuka u CBolicTBa )KUJIKUX TEJl. 2 YPOK
TEPMOIMHAMUKA
3. | MonekynsapHas pusuka u «Hccnenoranue 2 JlaGopatopHas
TEPMOIMHAMUKA OTHOCHUTEJIbHOM BIIaXKHOCTU». pabora
4. | DnexTpoaMHaMHUKa «HMccnenoBanue 3aBUCUMOCTH 2 JlaGoparopHas
HanpspKEHUS  Ha  TOJIOCax pabora
HCTOYHMKA TOKA OT CHJIbI TOKA B
LEnn»

MPEAYCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO

5. YCJIOBUA PEAJIM3ALIMU YYEBHOI'O ITPEJIMETA
5.1. TpeGoBaHKMsl K MMHUMAJBLHOMY MAaTepHAJIbHO-TEXHUYECKOMY

o0ecrneyeHuIo

MaTepHaJIbHO-TeXHI/I‘leCKOE odecneueHune

TEXHUKYM npu peanuzanuu [IIICC3, pacnonaraer MmarepuaibHO-TEXHUYECKOI 6a30H,
oOecrieunBaoIiell MpPOBENEHUE BCEX BUAOB JIAOOPATOPHBIX U TMPAKTUYECKUX 3aHATHUH,
JUCHUTUTMHAPHOM, MEXIMCUUIUIMHAPHOW M MOJIYJIBHOW TOATOTOBKH, Y4YEOHOH MpaKTHKH,

cnermraigbHocTH  36.02.04 OxoToBemeHne u

3BEpOBOJICTBO. MaTepHaibHO-TEXHHUECKasi 0a3a COOTBETCTBYET JIEHCTBYIOIIMM CAaHUTAPHBIM H
MIPOTUBOINOXKAPHBIM HOPMaM.
Ilepedens MaTepuanbHO-TEXHUYECKOTO 00ECIeYeHUsl BKIIIOUAET B ce0sl 1abopaTopuH,

CHelualbHO 000py/I0BaHHbIE KAOMHETHI M ayTUTOPUU O AUCLUIIIMHAM U T.J., IEPEUUCIEHBI B
O0IIMX XapaKTepUCTUKAX pean3aluu 00pa30BaTeIbHOW IPOTrPaMMBI.

Peanuzanus o6pazoBarenbHOM mporpamMmel o cnennanbHocT 36.02.04 «OxoToBeieHne
U 3BEPOBOJICTBO» B OYHOU (popMe ¢ MPUMEHEHHEM HCKIIIOYUTENBbHO 3JIEKTPOHHOTO 00ydeHus u




JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH o0ecredeHa co3aannueM B TeXHHKyMe yCIOBHH
U1 PYHKIIMOHUPOBAHUS 3JIEKTPOHHOM HHPOPMAITMOHHO-00pa30BaTeIbHOM Cpeibl, BKIIIOYAOICH
B ce0st ”H(OPMAIIMOHHBIE TEXHOJIOTUHU, TEXHUYECKHE CPE/ICTBA, IEKTPOHHBIE MH()OPMALIMOHHBIE
pecypchl, MEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI, KOTOPBIE COACPIKAT NIEKTPOHHBIE yueOHO-
METOAMYECKHE MaTepualibl, O0ECIICUMBAIONINE OCBOCHHE OOyYArOIIMMHCS O00pa30BaTEIbHBIX
IpOTrpaMM B TIOJTHOM 00beMe HE3aBUCHMO OT MECTa UX HaXOXKJICHHS.

B TexHukyme paszpaboTaHa W BHeIpeHa B 00pa3oBaTeIbHYIO NeATeNbHOCTH Lludposas
margopMa JIJisl pa3BepThIBaHUS HH(POPMAITMOHHONW CUCTEMBI 00pa30BaTEILHON OpraHu3aIuy Py
peanmm3arii  00pa3oBaTENbHBIX MPOrpaMM WM WX YacTed C TPUMEHEHHUEM JJICKTPOHHOTO
00y4YeHHsI ¥ TUCTAHIIMOHHBIX 00pa3oBarebHbIX TexHoorui «Ilerac-CIIO».



Hanuune nadopmManMoHHBIX TEXHOJIOTHMA, TEXHUUYECKUX CPEICTB, 00ECIIEUNBAIOIINX OCBOCHUE 00yJaroIMMHUCs 00pa30BaTeIbHON MPOrpaMMbl B
IIOJIHOM 00BbEME HE3aBUCHMO OT MECTA HAXOXKJICHUS O0yUYarOIUXCs:

Ne WudopmManmoHHbIE U TEEKOMMYHHUKAIIMOHHbIE Azpec MECTOHAXOKACHUS TOMELICHUS ¢ YKa3aHueM Iutomaay (KB. M) — JUIst JloKyMeHT-0CHOBaHUE BO3HUKHOBEHHUS

/I TEXHOJIOTHH, TEXHOJIOTHIECKHE CPE/ICTRA, 000pyI0BaHU/CCHUTKA MpaBa MOJIb30BaHUSA (JIOTOBOPEI,

obecrieunBatomye Gynkuuonuposanne M1OC Ha ajipec caiita B ceTu «HTepHeT» - VISl MHBIX TEXHOJOTHYEeCKUX OOBEKTOB, COIVIAILICHHS U APYTOE)

1 2 3 4

1. | Texnomorus JOCTyTIa B ceThb «MHuTepHeT» |BOIOKOHHO-ONTHYECKUH KaHa JloroBop 0€3B0O3ME3IHOTO TOJIL30BAHMS
C YKa3aHHUEM CKOPOCTH IIepeIaun JaHHBIX Tiepeiady JaHHBIX Ha CKOPOCTH TIEPEauH JaHHEIX He Menee 100 Mo6ut/c na TCJICKOMMYHHUKAIITUOHHBIM U CEPBCPHBIM

CeTeBOM 000OpyJOBaHUE PACIOIOKEHHOM 110 ajpecy: 155360, IBaHoBcKast oGopynoanmem  or  15.01.2025 ¢
obnacte, M.p-H Ilyuexckuii, r.11. [Tydexckoe, r [Tyuex, yn Octposckoro, 1. 15/6 MPHTOKEHIAMI, cpoK
neiictus Jlorosopa 6€3B03ME3JHOTO
MOJIb30BaHUS:
¢ 16.01.2025 no 14.01.2030

2. |Hammume odummanpHOTO — caiita  oOpa3oBarenpHOI |OHUIHMAaIbHEIA caliT 00pa3oBaTeIbHOM opranm3anuu: https://vm-tech.ru/ Horosop ¢ HOY BO "HucTUTYyT OH3HECA
opranmsanun B cetH «MHTepHeT» (IpHM peanusalyu |(orpaHHYEeHUH JOCTYIIa He IPELYCMOTPEHO) M WHHOBALIMOHHBIX TEXHOJNOTHH" 0O
3NEKTPOHHOTO o0y4eHws, JIMCTaHIIMOHHBIX 0€3B03ME3JHOM MONB30BaHUH CalTaMu
00pazoBaTenbHBIX TEXHOJIOT M HOCPENICTBOM (1OMEHHBIMM ~ UMEHAaMH, CEpBEPHBIM
ounuanbHOro calita 00pa3oBaTeNbHO OPraHU3aLUH, |Cgiit 06pa30BaTEIBHOMN IAT(OPMbI: npoctpancTsoM) oT 15.01.2025, cpok
00ecIeunBaroIero UACHTUPHUKALIUIO JMYIHOCTH | hitps://edu,vm-tech.ru/ nerictBust ¢ 16.01.2025 go 14.01.2030
oOydaromerocs,  KOHTPOJb  TPOXOXKACHUS  3TaIoB
oOy4eHHsl, OIEHKY MPOMEXKYTOUHBIX W  HMTOTOBBIX
JOCTWXXEHUH, y4eT W XpaHeHHWE  pe3yJbTaToB
00pa30BaTENbEHOTO MPOLIECcca)

3. | Hammume CHeHaTM3UPOBAaHHON auctannuoHHOH | Lludposast mmardopma st pasBepThiBaHUS HMHGOPMAIMOHHOH cHCTeMBI [CBHIETENBCTBO O  TOCYIapCTBEHHOM
0001104KH (obpazoBarenpHON riat(opMel), | 0Opa3oBaTesibHOM OpraHU3alyy TPH peau3alui 00pa3oBaTelbHBIX IPOrpaMM |perucTpauuu nporpammsl aist O9BM (1LI1
olecrieunBaromnieit HUICHTU(DUKAIAIO JUYHOCTH | WIM MX YacTe C MPUMEHEHHEM OJJIIeKTPOHHOro oOyuenus u auctaHIMOHHBIX |PMIC OO «Ilerac-CIIO») Ne2025612273
oOydaromerocsi,  KOHTPOJIb  MPOXOXKACHHWS  3TamoB | oOpazoBatenbHbIx TexHomorui «Ilerac-CITO» (LIT PUC OO «Ilerac-CITO») or 28.01.2025 r, cpok meWcTBUsA C
oOydeHHs, OIEHKY HPOMEKYTOUYHBIX W  MTOTOBBIX 28.01.2025 . mo 27.01.2035 .
JNOCTIDKEHUM, yd4eT ¥ XpaHEHHE  pe3ylbTaToB

00pa3oBaTensHOro Iporecca)



https://vm-tech.ru/
https://edu.vm-tech.ru/

Hampume  TeNeKOMMYHHKAIMOHHOTO  00OpPYyZOBaHHA
(KOMIBIOTEPBI,  TPOEKTOPBl,  MHOTO(YHKIHOHAIBHBIE
YCTpOMCTBa,  TEXHONOTHA  BUAEO-KOH(EPEHII-CBA3M,
KOMMYTaTOPbI, MapUIPyTU3aTOPkl, TOUKU TOCTYyIIa)

Mennakonseptep ¢ | moptom 10/100Base-TX u 1 moptom 100Base-FX ¢
pazsemoM SC 11 OTHOMOIOBOTO omnTHYecKoro kabems (1o 30 kM)

ITo agpecy 155360, IBanoBckas o61acts, M.p-H ITyuexckuii, r.o. Ilydexckoe, r
[Tyuex, yn Octposckoro, 1. 15/6:

1. Paboune cranumu Dell OptiPlex 7010 MT; Xapakrepucruku: [Iporieccop: Intel
Core 15-13500; O3V: 16 I'b DDR4; SSD: 512 T'b NVMe; OC: Windows 11 Pro;
Monntop: Dell P2422H (23.8", IPS, FHD); KomuuectBo: 12 mrt.;

2. CepBep (i1 XpaHeHHS ITaHHBIX W ympaBlieHHs kiaccoMm); Monens: HPE
ProLiant ML30 Genl0; Xapakrepucruku:; Intel Xeon E-2224; 32 T'b ECC
DDR4; 2x1 Tb SSD + 4x2 Tb HDD; OC: Windows Server 2022 Standard;
KoauuectBo: 1 mt.;

3. IIpoekrop; Momenb: Epson EB-FH52 (3LCD, Full HD, 4000 ANSI nromen);
KomnaectBo: 1 mr.;

4. VurepakTuBHAs MaHeN b (aJbTepHATHBAa MPOEKTOpY); Momens: ViewSonic
ViewBoard IFP6550 (65", 4K, 20 xacanwuit); Kommuectso: 1 mit.;

5. MuorodyskuronansHoe yerpoiictBo (M®Y); Mogens: HP LaserJet Pro MFP
M428fdw; dyHkuuu: neyars, CKaHUpOBaHHE, KONMpoBaHue, (pakc; KomnuecTso:
1 mr.;

6. Kommyrarop (Switch) s mpoBogHoit cetn; Momens: Cisco CBS350-24T-4G;
[Moprsl: 24xGigabit Ethernet, 4xSFP; Konnuectso: 1 mr.;

7. MapmpyTuzarop (Router) mis noakmodeHus kK uHTepHETY; Moznens: MikroTik
RB4011iGS+RM; HUnurepoeiicer: 10xGigabit Ethernet, 1xSFP+; Koauvecrso: 1
IIT.;

8. Hoyroykm Mogens: Lenovo ThinkPad E15 Gen 4;  XapakrepucTuku:;
Iporneccop: Intel Core i5-1240P;

0O3V: 16 I'b DDR4; SSD: 512 T'b NVMe; OC: Windows 11 Pro; Dxpan: 15.6" IPS,
FHD; KoauuectBo: 12 mrT.;

9. Cepsep (mis1 yripaBiieHus ceThio u Gaitmamu); Mogens: Dell PowerEdge T350;
Xapakrepuctuku:; Intel Xeon E-2334; 32 I'b ECC RAM; 2x1 Tb SSD + 4x2 Th
HDD; OC: Windows Server 2022; Komnuyectso: 1 mT.;

10. IIpoexrop / MaTepakTuBHas nanens;, Ilpoextop: BenQ MW560 (DLP,
WXGA, 4000 ANSI nromen); KommuectBo: 1 mrT.;

11. Touku gocryma Wi-Fi 6; Mogens: Ubiquiti UniFi 6 Pro; Ckopocts: 10 5.3
I'dut/c; KommuectBo: 2 miT.;

12. Mapmpytuzarop (Router) ams 6ecipoBognoii cetn; Mogens: Cisco ISR

1100-4G; KommuectBo: 1 mr.

CoOCTBEHHOCTD,
COUCKATES JINIIEH3UN

Ha

GaaHce




HHpopManroHHbIE U TEIEKOMMYHHKAIIHOHHBIE
TEXHOJIOTHH, TEXHOJIOTMYECKHE CPEJICTBA,
obecneunBarone Gyaknroruposanne JNOC

Anpec MECTOHAXOXKACHHUS TIOMEIICHUS C YKa3aHHeM IUTOmaan (KB. M) — IJIs
000pyI0BaHUS/CCBUTKA
Ha ajipec caiita B ceTu «IHTepHET» - ISl HHBIX TEXHOJIOTMYEeCKUX 00BEKTOB,

JlOKyMEHT-0CHOBaHHE BOZHUKHOBCHUS
IpaBa MOJIb30BaHUS (JIOTOBOPEL,
COTJIALIICHHS U IPyTOE)

2

3

4

Hamnuue cepBepHOro o6opyaoBaHusi, 00€CeYHBaIOIIETO
(YHKIIMOHUPOBAaHUE  DJICKTPOHHOW  WH(POPMALHOHHO-
0o0pa3oBaTeiIbHON Cpelbl, B TOM YHCJC
Ppe3yibTaToB 00pa30BaTeNLHOTO MporLecca

XpaHeHue

SERVER BRIGO TS-E54H-S MidiTower / PSU 400W(1) / Single Socket 1151 /
Intel® C236 / 1x CPU Intel Xeon E3-1230v6, 3.5GHz. no anpecy: 155360,
HBaHoBcKasg 00macTh, M.p-H [lyuexckuii, r.o. ITyuexckoe, r ITyuex, ya
OctpoBckoro, 1. 15/6

CoOCTBEHHOCTb, Gamance

JINIIEH3HaTa

Ha

Hanuune aTTCCTOBAHHBIX paGqux MECT JJIsL

MIeIarOTUIECKIX PAaOOTHHUKOB (B TOM YHCIIE I 00paboTKu
MIEPCOHAJIBHBIX JAHHBIX 00yYarOIINXCs)

AtTecToBaHHOE pabouee MeCTO sl NeIarOrHueCKUX PaOOTHHUKOB (B TOM YHCJIC
T 00pabOTKH IMEePCOHATBHBIX JaHHBIX 00yJaromuXCs) OyeT 00ecIeueHo mocie
MOJIYYCHUS JTUIICH3UH Ha OCYIICCTBICHHE 00pa30BaTeIbHON NEATEIBHOCTH MPU
odopmiernnu nocrymna k ®UC OPIIO

Hoctyn k denepanbHoil HHPOPMAIIMOHHON CcHCTEME
«®DenepanbHBIl peecTp CBENEHHH O TOKyMEeHTax o0
o0Opa3oBaHuK U (WJIH) O KBaJHU(PHUKALKHU, JOKYMEHTax 00
o0yuenum»® (Ipu BHIIade JTOKYMEHTOB 00 0Opa3oBaHMH,
o0y4yeHHH 10 pe3yibraram

Mpo(ECCHOHABPHOTO  OOyYeHHS,

oOpazoBaHus)

OCBOEHHSI  IIPOrpamMM

npodeccroHaIbHOTO

Hoctyn k ¢deaepanbHOil MHPOpPMAIOHHON cucTeMe «DenepanbHbId peecTp
CBENICHMUIA O TOKYMEHTaX 00 00pa30BaHMH U (WJIH) O KBATH(PHUKALNH, JOKyMEHTaX

00 oOyueHum» OyneT oOecliedyeH K Hadaly pealu3allMd OporpamMMbl (K
01.09.2025)

Hannuue rocynapcTBeHHbIX HH(GOPMAIIMOHHBIX CHUCTEM,
CO3/IaBaEMbIX, MOICPHU3HPYEMBIX M IKCIUIYaTHPYEMbIX
JUIL  peanu3aliu 0011e00pa30BaTeIbHBIX
nporpaMM M 00pa3oBaTeJbHBIX HPOrPaMM  CPEIHETO
npodeccHoHaIbHOTO 00pa30BaHusl, PEILyCMATPHUBAIOIINX
00paboTKy IMepCOHATBHBIX JAHHBIX 00yJarOIINXCs

OCHOBHBIX

OkcIuTyaTanus rOCy/IapCTBEHHBIX UH(OPMAIOHHBIX CHCTEM,
IIpelycMaTpHUBAIOIINX 00pabOTKy MEPCOHAIBHBIX NAHHBIX OOyYarolIuXcs, NpH
peanu3anuu  00pa3oBaTeNbHONW IMPOrPaMMbl  CpeqHEro mnpodeccroHaIbHOro

00pa3oBaHus HE IIAHUPYETCS




l'[epeqeﬂb MaTepHAJBbHO-TEXHUYECCKOI'0 o0ecreyeHHUs MO AUCHHUILIHHE:

e Poccuiickue nudpoBbie 1ad0paTopuu:
o «®du3uka B BUPTYyaJIbHON PEAIBHOCTH
o «lludposas nabopaTopus MO0 XUMHUU»
o «buonorus: BupTyanbpHas 1ab0paTopHsDy
e OnnalH-3KCIIEPUMEHTHI 1 HHTEPAKTUBHBIE CUMYIISITOPBI: BUpTyallbHbIE MPAKTUKYMbI
Tectupyromue mnardopmsr: «Ilerac-CITIO», SunRav
o Ipaduueckuii muaHmeT (11 IpernoaaBaress) + nporpamma Screenlnk

Bce nporpaMMHBbIe TIPOYKTHI UMEIOT JICTAIBHBINA CTaTyC: JIMIIEH3UH, TOITHUCKH I
pactipocTpaHstoTcst cBOOOAHO. OOyUaroNUMCs MPEA0CTABISETCS OMIAroBasi HHCTPYKIIHS 110 padoTe B
ANIEKTPOHHBIX CHCTEMaX.

Kpymocyroynas texnoanepkka JOCTyIIHA Yepe3 BHYTPEHHUM 1IOPTajl TEXHUKYMa U CEPBUC
3asIBOK.

Opranuzanys JUCTaHIIMOHHOTO 00yUYeHHs MO3BOJISIET 00E€CIIEYUTh PaBHBIM JOCTYH K
KaueCTBCHHOMY 00pa30BaHMIO BHE 3aBUCMOCTH OT MECTa IMPOKUBAHUS 00yUaroIIerocs.

Peanuzauus IIIICC3 obecneunBaet:

- BBIMIOJIHEHUE O0YYAIOIIUMUCS JTa00PATOPHBIX U MPAKTHUECKUX 3aHATUHN, BKIIIOUas Kak
00s13aTeIIbHBIN KOMIIOHEHT MPAKTUICCKUE 3a]JaHMsI C UCTIOJIB30BAaHUEM ITEPCOHATBHBIX KOMITBIOTEPOB;

- OCBOEHHE 00yJaromuMucs nmpodeccuoHanbHBIX MOYJICH B YCIOBUAX CO3IaHHOM
COOTBETCTBYIOILIEH 00pa30BaTEILHON Cpeibl B 00pa30BaTeIbHON OpraHU3alMK WK B OPraHU3aIusaX B
3aBHCHMOCTH OT CHEIU(PUKU BUAA JEATEIHHOCTH.

[Tpu ucTonb30BaHUM AIEKTPOHHBIX U3AaHUI KaXKbli 00yJaromuiics odbecrieueH pabouum
MECTOM B KOMITBIOTEPHOM KJIaCCE€ B COOTBETCTBUU C OOBEMOM U3YYaeMbIX TUCIUTUINH.

OO6pa3zoBarenbHast OpraHu3aius ooecrnedeHa HeOOXOAMMBIM KOMITJIEKTOM JIUIIEH3MOHHOTO
MPOrPaMMHOTO 0OeCTIeYeHHUSI.

MarepuanbHo-Texuudeckoe odecnedenue [IICC3 Bkitovaer B cebds:

a) OMONMHUOTEeKY C TEXHUYECKUMHU BO3MOKHOCTSIMU TIEpEBO/Ia OCHOBHBIX OMOIHOTEUHBIX (DOHIOB
B AJIEKTPOHHYIO (hOPMY B HEOOXOTUMBIMHU yCIOBUSMU MX XPaHEHUS U ITOJIb30BAHUS;

0) KOMITBIOTEPHBIE KIIACChI AJIsl pa0OThI ¢ y4eOHO-METOANYECKIMH KOMILIEKCaMU;

Hns peanuzaruu [IICC3 umerores:

* KOMIIBIOTEPHBIE KJIACCHI OOIIETo MOIb30BAHUS C IOAKIIOUeHnEeM K IHTepHeT amst paboThl
OJTHOM aKaJeMU4E€CKOU IPyIIbI OTHOBPEMEHHO;

* KOMIBIOTEPHBIE MYJIBTUMEIUHHBIE TPOESKTOPHI JIJIsl MPOBEICHUS JIEKIIMOHHBIX 3aHATUH, U
Jpyrasi TEXHUKA JJIs PE3CHTAINi y4eOHOro MaTepuania.

Tak ke TEXHUKYM 00eCTedrBaeT KaXKJ0ro 00y4aronierocsi BO BpeMsi CaMOCTOSITENTbHOM
MOJITOTOBKH Pab0YNM MECTOM B KOMITBIOTEPHOM KJIacce ¢ BBIXOAOM B IHTEpHET B COOTBETCTBHH C
00bEMOM H3y4YaeMbIX JTUCIUTIINH.

ABTOMaTH3MpOBaHHAs OMOIMOTEYHO-UH(OPMAIIMOHHAS CUCTEMa «3HAHUYM» OPTaHH30BaH
JOCTYT K 3JICKTPOHHBIM KaTaJOTaM.

5.2. UudopmanuonHoe odecrieueHue
HNudopmarmonnoe obecrniedeHre o0yueHHs! COAEPKUT MepeueHb PEKOMEHYEMbIX
y4eOHbIX u3nanuii, UHTepHeT-pecypcoB, TONOIHUTEIBHON TUTEPATYPHI.
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l.

OcCHOBHBIE HCTOYHUKH

Msxkumes, I. 1.  ®usuka. 10 knacc. ba3oBbeiii 1 yrimyOneHHBIN YPOBHU: YUeOHUK

s obmieoOpaszoBarenbHbIXx opranuzanuii / I. S. Msakumes, b. b. byxosues, H. H.
Corckuit. - 7-e uza. - M. : IIpocsemenne, 2020 . - 432 c. : ui.

2.

Msxuies, I'. SI. ®uzuka. 11 knacc. ba3oBslii 1 yri1yOJIeHHBIA YPOBHU: YUYEOHUK TSI

obmeoOpazoBarenbHbIX opranuzamuii / I. . Mskumes, b. b. Byxosues, B. M. Yapyrus.

- 7-e u3a. - M. : IIpocBemenue, 2020. - 432 c. : ui.

Nk WD

*

I[OHOJIHI/ITeJIbHI)Ie HCTOYHUKH

. ®usuka. [loypounsie pazpadotku. 10 knacc. Caypos FHO.A.

®uszuka. 10 kacc. Dnekrponnoe npuinoxkenue (DVD) k yueOnuky Mskuesa I".41.,
Bbyxoguesa b.b., Corckoro H.H. (nox pen. [lapdentseBoii H.A.)

. ®usuka. Paboune nporpammbl. 10—11 kmacc. ba3oBelif ¥ ynIyONEHHBIN ypOBHHU.

[Taranuna A.B.
®wusuka. [loypounsie pazpaborku. 11 kiacc. Caypos HO.A.

®usuka. 11 kinacc. Onexkrponnoe npuioxenue (DVD) k yuebnuky Msikumiesa 1751,
byxoBuesa b.b., YUapyruna B.M. (nox pea. [lapdentbeBoii H.A.)

®usuka. YrmyoneHHsli ypoBenb. 10 kinacc. Meroaudeckoe nocodue. Illatanuna A. B.

®duszuka. YrnyOnenaslil ypoBeHb. 11 kimace. Metoguueckoe nocooue. [llaranuna A. B.
Jmutpuesa B.®D. Gusuka 15 npodeccuii 1 cnenuaibHOCTEN TEXHUUECKOTO MPOQUIIS:
y4eOHHUK J11 00pa30BaTeIbHBIX YUPEXKACHUM cpea. mpod. oopazoBanus. — M., 2014.
KacbsnoB B.A. MnmoctpupoBanHsiil atiac no ¢usuke: 10 kmacc.— M., 2010.

Ilepeyens UHTEpHET-pEecypcoB
www.fcior.edu.ru (denepanbHblii  1IEHTp UHEOOPMAIIMOHHO-00pPa30BaTEIHHBIX
pecypcoB).
wwww.dic.academic.ru (Axkagemuk. CloBapu U SHIMKIIOTICANH ).
www.booksgid.com (Books Gid. DnekrponHas 6ubamoreka).
www.globalteka.ru (ImoGanTeka. [mobanbHast OMOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (Equnoe 0kHO JOCTyIa K 00pa3oBaTesibHbIM pecypcam).
www.st-books.ru (Jlyuiiast yaebnast mureparypa).
www.school.edu.ru (Poccuiickuii o0pa3oBareiabHbli mopTan. JocTymHOCTB,
Ka4uecTBO, 3 (PEKTUBHOCTB).
www.ru/book (OnekTpoHHas OMOIMOTEYHAsI CUCTEMA).
www.alleng.ru/edu/phys.htm (OOGpa3zoBatenbHbIe pecypcbl  HMHTepHera
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duzuka).

10.  www.school-collection.edu.ru (Equnas komiekius nugpoBsIX 00pa3oBaTeIbHBIX
pecypcoB).

11.  https//fiz.1september.ru (yueOHO-MeTOMMYECKasI TazeTa « DU3HKaY).

12. www.n-t.ru/nl/fz (HoGeneBckue naypearsl o Gpusuke).

13. www.nuclphys.sinp.msu.ru (nepnas ¢usuka B UntepHere).

14.  www.college.ru/fizika (ITonrotoka k EI'3).

15.  www.kvant.mccme.ru (Hay9HO-TIOMYJSIPHBIN (U3UKO-MATEMATUICCKAN KypHAI
«KBaHT»).

16. www.yos.ru/natural-sciences/html (ecTecTBEeHHO-HAy4HBIN >KypHai IS
Monoznexu «Ilyts B HayKy»

6. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHMS YYEBHOI'O
IHPEIMETA

KoHTposb 1 o11eHKa pe3yabTaToB OCBOCHUS yUeOHOTO MPEeIMETa OCYIIECTBISIETCS
mpernojiaBaTelieM B XOJI€ CTapTOBOM JTUArHOCTHKH, TEKyIIed U TeMaTU4YeCKOU
JMArHOCTUKHU (YCTHOTO OMpOCa, MPOBEACHUS MPAKTUYECKUX 3aHSITHM, J1a0OpaTOPHBIX
3aHATHH, TMUCHMEHHBIX KOHTPOJBHBIX PabOT, TECTHPOBAHWSA), a TAaKKe B pPE3yIbTare
BBITIOJTHCHUS 00yJarOIIMMUCS WHANBUYATbHBIX 3aTaHHUH, POCKTOB, HCCICIOBAHIM.

B cooTrBeTcTBUU ¢ Y4EOHBIM IJIAHOM MPOMEXKYTOUHAS aTTeCTals M0 y4eOHOMY
npenaMeTy mpeaycMorpeHa B (Gopme 3adera ¢ OIEeHKOW. JIJisi KOHTpOJSE U OILICHKHU
PE3yABTaTOB OCBOEHUS y4eOHOTO MpeaMeTa pazpaboTaH (HOH OIIEHOYHBIX CPECTB.

PesynbraTel 00y4ueHUs paCKpBIBAIOTCS Y€PE3 YCBOCHHBIC 3HAHUS U TIPUOOPETCHHBIE
YMEHUS, HalpaBJICHHBIEC HA ()OPMUPOBAHUE OOITUX KOMIIECTEHITHH.

Pe3yabrarnbl 00yueHus DopMbI 1 METOAbI KOHTPOJISI U OLEHKH
(mpeaMeTHbIE) HA YPOBHE YUEOHBIX pe3yJbTaToB 00y4YeHust
nerucTBUi
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BBenenue U
VYMmeHus IIOCTAHOBKH Iieneﬁ JICATENBHOCTH, | _ BpoHTaIbHBI OIPOC.
IUIAHUPOBAaHUA  COOCTBEHHOM AEATENBHOCTH AN | _ poropye  KaueCTBEHHBIX
JOCTH)KEHHUS! IIOCTABJIEHHBIX LEJNEH, MpeIBUICHUS
BO3MOXKHBIX Pe3yJbTaTOB 3TUX JCHCTBUI, OpraHu3aluu KOMMHCCTBCHHBIX 3a/1a.
CAMOKOHTDOJSL M OIEHKM MOTy4eHHBIX pe3ylbTaros. | - IHAMBUIYANbHBIN ONPOC.
Pa3ButHe COCOGHOCTH SICHO M TOYHO H3narath cou | - OLCHKA BBIIOTHEHUS JOMAIIHETO
MBICIIH, JIOTHYECKH 0OOCHOBBIBATh CBOIO TOUKY 3pEHMS, | 3aIaHUs.
BOCIIPUHUMATh u aHaAJIM3UPOBATh MHEHHUs
co0eceJHUKOB, IPU3HAaBas IPaBo APYroro 4yejloBeKa Ha
uHoe MHeHue. [IpousBenenne u3mMepeHnus GU3nIecKux
BEJIMYMH, M  OLIEHKA TPaHULbl  MOrpPEIIHOCTEN
u3MepeHui. [Ipencrasienue rpaHuibl NOTPEIIHOCTEN
U3MEPEHUI NP MOCTPOCHUU TPAPUKOB.
YMeHMe BBICKA3bIBaTh TUIOTE3bl Uil OObBSCHEHMS
HaOJII0/1aeMBIX SIBICHUU.
YMmenue npeanararb MOJIEIU SABICHUM.
VYkazaHue rpaHul] IPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
W3noxeHne OCHOBHBIX IOJIOKEHUM  COBPEMEHHOH
Hay4HOU KapTUHBI MHpA.
[IpuBenenne npumMepoB BIUSHUS OTKPBITUH B (pr3HKe HA|
IIPOrpecc B TEXHUKE U TEXHOJIOTUH MPOU3BOJICTBA.
Ucnonp3oBanue MHTepHeTa 111 moucka nHGopMaru
Kunemaruka "
[lpeacraBineHne MEXaHMYECKOrO JBIXKEHHS  Tena | _ dpoHTANBHBIH ONpoC. 3ajad,
YPABHCHISIMU 3aBHCUMOCTU KOOPAMHAT M MPOCKUHCH | _ poienme  KauecTBEHHBIX
CKOpPOCTH OT BPEMEHH. KOJTHYECTBEHHBIX
[IpencraBnenne MeXaHUYECKOTO  JBUIKECHUS TGJ‘I? IPOGECCHOHATEHOOPHEHTHPOBAHHELX
rpadgukamMy 3aBUCUMOCTH KOOpPAMHAT M MPOEKIUe —
ckopocTH OT BpeMeHu. OmpezneneHue KOOpAWHAT .
. - MnauBuayansHbIi onpoc.
NPONJEHHOTO IyTH, CKOPOCTH W YCKOpPEHHUS Tena Io
rpagukaM 3aBHCHMOCTH KOODJMHAT W TPOEKLUH | OueHKa BIMOMHEHH IOMAITHETO
CKOPOCTH OT BpemeHu. Ompenenenne KoopauHar |  -oAAHHA.
NPOHIEHHOTO TyTH, CKOPOCTH M yCKOpeHHs Teja mo | - OUEHKA BHINONHEHHS MPOBEPOIHOH
YPaBHEHUSAM 3aBUCUMOCTH KOOpDAMHAT W NPOEKLIUMN paGoTEL.
CKOPOCTH - TCCTI/IpOBaHI/Ie 1o TEMC.
oT BpPEMEHH. IIpoBeneHne CpaBHUTENBHOIO - OuenuBanue OTYETOB 1o
aHaJIM3a paBHOMEPHOTO U PaBHOIIEPEMEHHOTO BBITIOJTHEHUIO MPAKTUYECKUX PaboT.
IBIDKECHUH. - OneHuBanne OTYETOB 1o
VkazaHue  WMCIOJIb30BAHUS NOCTYNATENFHOTO M | BBIIOIHEHHIO 1a00pPaTOPHEIX PalbOT.
BPAILATELHOTO IBIKEHUM B TEXHHKE. - IIpesenTanus pedeparos.
[TpuoGperenue ombiTa pabOThl B TPYNIE C BBITOJHEHUEM
Pa3IUYHBIX COLMAIBHBIX POJIEH.
Pa3paboTka BO3MOKHOW CUCTEMBI JEHCTBUI M KOHCTPYKIIUU
JUISL HKCIIEPUMEHTAIbHOTO OMNpPEJEICHNUs KUHEMAaTHUYeCKUX
BEJIMYHH.
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[Tpencranenne nHGOPMAITUU O BUIAX IBHKCHUS B BHJIC
TaOJIAIB

3aKoHBI COXpaHEHUS B MEXaHUKE

[IpuMeHeHne 3aK0Ha COXPAaHEHUS UMITYJIbCa IS BBIYUCIICHUS
MU3MEHEHUHN CKOPOCTEN TEJI IIPU UX B3aUMOACUCTBUSAX.
N3mepenne paboThl CUI U HU3MEHEHHE KUHETUYECKOM
SHEpPruy Tea.

Bbruncnenue paboTel CUJI U M3MEHEHHUS KHHETHYECKOH

SHEPTIHHU TCJIa.

Breruucnenue HOTCHHHaHbHOﬁ QHCPIUn TCII B
I'paBUTAllMOHHOM IIOJIC.
OnpeﬂeneHI/Ie HOTCHHHaHbHOﬁ QHCPIUn yapyro

ne(OpMHPOBAHHOTO TeJIa [0 U3BECTHON AedopMaIuu U
KECTKOCTH TeJa.
[IprMeHeHne 3ak0OHA COXPAHEHUsI MEXaHUYECKOM SJHEPIUU
IIPU pacyeTax pe3yibTaroB B3aMMOICHCTBUU Tell
IPABUTALMOHHBIMHU CWJIAMH U CHJIAMU YIIPYTOCTU. YKa3aHUE
TPAHMI] IIPUMEHUMOCTH 3aKOHOB

MEXaHUKH.  YKa3zaHue y4eOHbIX JUCLMILUINH, IPU
U3Y4YEHUH KOTOPBIX UCIIONB3YHTCS 3aKOHBI COXPAHEHUS

Peuienne kauecTBEHHBIX U

KOJIMYECTBEHHBIX 3aj1a4,
po¢eCCHOHAIEHOOPUEHTHPOBAHHBIX
3ajay.

NupuBuayansHbIM onpoc.

@pOHTAIBHBIN ONPOC.

OreHKa BBIMTOJIHEHUS JOMAIITHETO

3a/1aHusl.

OreHKa BBITOJIHCHUS TTPOBEPOTHOMN

paboTHI.

OrneHnBaHNE OTYETOB 10 BBIMOJIHEHUIO

NPaKTUYECKUX padoT.

OrneHuBaHNE OTYETOB 10 BBIMOJIHEHUIO

nabopaTopHbIX paboT. - OlleHUBaHUE

BBITIOJTHEHHS] KOHTPOJIBHOHN pa0OTHI.

OCHOBBI MOJIEKYJISIPHOH KMHETHYECKOH TeOpHH
BrinmonHeHne 3KCepUMEHTOB, CITYXaIUX JUIsi 000CHOBaHUS
MoJIeKyIsIpHO-KuHeTH4eckoit Teopun (MKT).

Pemenue 3amau ¢ mpuMEHEHHEM OCHOBHOTO YypaBHEHUS
MOJIEKYJISIPHO-KMHETHYECKOW TeopuHu Ta3oB. OmnpeneneHue
nmapamMeTpoB BeIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBAHUU yPaBHEHUS COCTOSHUSA UI€ATIbHOIO Ta3a.
Ormpenenenrue mapaMeTpoB BEHIECTBA B Ta3000pa3HOM
COCTOSIHUM U TIPOUCXOASIIMX TIPOIECCOB MO Trpadukam
3asucumoctu p (T), V (T), p (V).

DkcnepuMeHTanbHoe uccneaoanue 3asucumoctu p (T), V
(T), p (V).

[IpencraBnenue B Buae rpadkoB U30XOPHOTO, H300apHOTO
U H30TEPMUYECKOr0 TMpOolLEeccoB. Briuncnenue cpeaneit
KHHETHYECKOW HYHEPTUU TEIJIOBOTO JBWIKEHUS MOJICKYJN IO
M3BECTHOI TEMIIepaType BEIIECTBA.

BrickassiBanue rumores s 00bsICHEHNST HaOIF0IaeMBIX
SIBJIEHUU.

@pOHTAIBHBIN ONPOC.

Pemenne xaueCTBEHHBIX U
KOJIMYECTBCHHBIX 3a]1a4,
npodeccuoHaATbHOOPUEHTHPOBAHHBIX
3aJ1a4.

NupuBuayansHbIM onpoc.

O11eHKa BBIIOJIHEHHS JOMAIIHETO
3aJlaHus.

O1ueHKa BBINOTHEHUS TPOBEPOUHOM
paboTHI.

TectupoBanue no teme. - O1LieHUBaHUE
OTYETOB IO BEIITOJIHEHUIO
MPaKTHYECKUX paloT.
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VYkazaHnue rpaHul] MPUMEHUMOCTH MOJCIIH «UJICATbHBIN Ta3y
U 3akoHOoB MKT

OCHOBBI TEPMOAMHAMHUKHI
M3mepeHne  KOIMYECTBA  TEIUIOTHI B
MpoIieccax TeTUIONEPEIavH.

OpoHTANBHEII Ompoc.
Perennie kauecTBEHHBIX U
KOJTMYE€CTBEHHBIX 3a]1a4,

Pacuer KommyecTBa  TEIIOTHI,  HEOOXOIUMOTO IS
OCYIIECTBIICHUS 33/IaHHOTO TPOIIecca C TEIUIONepeaueii.
Pacuer m3MeHeHUsT BHYTpEHHEHW 3HEprum Tein, padoThl U
NEpelaHHOTO KOJMYECTBA TEIJIOThl C HCIOJIb30BaHUEM
HEepBOro 3aKOHA TEPMOIUHAMUKH.

Pacuer pa0oTbl, coOBeplIeHHON Tra3oMm, 1O TpaduKy
3aBucumoctu p (V).

Boruncnenue paboThl raza, COBEpUICHHOM NMPH W3MEHEHUU
COCTOSIHUS O 3aMKHyToMY LuKy. Beraucnenue KITJ[ npu
COBEpIIEHHH Ta30M pabOThl B TMpoleccax HW3MEHEHUs
COCTOSIHUS 110 3aMKHYTOMY LTUKITY.

OObsicHEHHE TIPUHIUIIOB JICHCTBHA TEIJIOBBIX MAIIHH.
HemoHncTpamusi  pond  (PU3MKK B CO3MaHUM U
COBEPILEHCTBOBAaHUM TEIJIOBBIX JBMrarenei. HMznoxenue
CYTH DKOJIOTMYECKHX TMpo0sieM, OOYCIIOBIEHHBIX pPabOTOI
TETUIOBBIX JIBUTATENCH U MPEeAIOKEHUE IMyTH UX PELICHHUS.
VYkazaHue TpaHUII MPUMEHUMOCTH 3aKOHOB
TEPMOJAMHAMUKU. YMEHHME BECTH JHUAaJIOT, BBICIYIIMBATh
MHEHHE OIMOHEHTAa, Y4aCTBOBAaTh B JIUCKYCCHUH, OTKPBITO
BBIPA)KaTh U OTCTaMBATh CBOIO TOUKY 3PCHHSL.

VYkazaHue y4eOHBIX AWUCHUIUIAH, TPU HM3YYCHHUH KOTOPBIX
UCTIONB3YIOT yaeOHbIi MaTeprai « OCHOBBI TEPMOTMHAMKH.

npodheccuoHaNbHOOPUEHTUPOBAHHBIX
3ajad.
NupuBuayansHbIN OnIpoc.
OneHka BBIIOJIHEHUS JOMAIIHETO
3a/laHusl.
OneHka BBIIOJIHEHUS TPOBEPOYHON
paboTHI.
TectupoBanue 1o teme. - OLeHUBaHNE
OTYETOB IO BHIIIOJHEHHIO
HPaKTUYECKHUX paboT.
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CBoiicTBa napoB, ;KUAKOCTel, TBEPABIX TeJl

M3mepeHune BIaXHOCTH BO3IyXa.

Pacyer kommyecTBa  TEIJIOTH, HEOOXOMUMOTO  JUIs
OCYIIIECTBJICHUS TPOLEcca MEepexosia BEIIECTBa U3 OHOTO
arperaTHOr0 COCTOSIHUSL B Jpyroe. OKCIHEpUMEHTAIbHOE
WICCIIEZIOBAaHNE TEIUIOBBIX CBOMCTB BELIECTBA.

[IpuBenenne npuUMEpOB KAaNWUISIPHBIX SIBICHUH B OBITY,
HpUpPOJE, TEXHUKE.

HccnenoBanne MexXaHWYECKUX CBOWCTB TBEPABIX TEll
[Ipumenenne ¢U3NYECKUX MOHATUNA M 3aKOHOB B y4eOHOM
Marepuaie npodeccruoHaabHOTO Xapakrepa. Mcrnonbs3zoBanue
Wutepnera s mowcka uHpoOpManuu O pa3paboTKax Hu

OpOHTAIBHBIN ONPOC.

Pemenne xaueCTBEHHBIX U

KOJIMYECTBEHHBIX 3a7ad,
po¢eCCHOHAIbHOOPUEHTHPOBAHHBIX
3aja4.

NuauBuyansHbIA OnIpocC.

OlLieHKa BBIIIOJIHEHHS JOMAIIHETO

3aJ]aHHA.

OrieHKa BBIMTOJTHEHUS TTPOBEPOTHOMN

paboTHL.

TectupoBanue o Teme. - OleHuBaHue

OTYETOB IO BBLIIOJIHEHHUIO

OPUMEHEHHUAX COBPEMEHHBIX TBEPABIX M  aMOpP(HBIX

1a060paTOPHBIX padoT.
MaTepHUaoB.
DJIEeKTPOCTATHKA - OpoHTANIBHBIN OMpPOC.

Brruuciienue cui B3auMOJICHCTBUS TOUCUHBIX
ICKTPUICCKUX 3aPSIIOB.

Brraucnenne HAITPAXKCHHOCTHU SJICKTPHUYCCKOT'O IMOJISA OAHOTO
N HECKOJIBKUX TOYCYHBIX JJICKTPUUCCKUX 3apA10B.
Borunciienue moTeHIMana 31eKTPUUECKOro MOt OJHOTO U
HECKOJIBKMX TOYCUHBIX AIEKTPUICCKUX 3apsiioB. Mi3amepenue
Pa3HOCTH MMOTCHIUAJIOB.

W3mepenue sHEPTHH JEKTPUUICSCKOTO MO 3apsKEHHOTO
KOHJIEHCATOPA.

Brrunciienue SHEpriy AIEKTPUYECKOTO OIS 3apsHKEHHOTO

KOHJIEHCATOpa.

Pa3paboTrka maHa W BO3MOXKHOW CXEMbI JIEHCTBUM
AKCIEPUMEHTATBHOTO OnpeeIICHUs ANEKTPOEMKOCTH
KOHJEHCATOpa W  JURJIEKTPUYECKOM  MPOHULIAEMOCTH
BEIIICCTBA.

Pemienue kauecTBEHHBIX U

KOJIMYECTBEHHBIX 3a/1a4
po¢eCCUOHAIbHOOPUEHTUPOBAHHBIX
3ajad.

NuauBuyansHbIA Onpoc.

OneHka BBINOJIHEHUS JOMAIIHETO

3aJaHMsL.

OneHka BBINOJIHEHUS TPOBEPOYHOMN

paboTHI.

TectupoBanue 1o teme. - OLeHUBaHNE

OTYETOB IO BHIMOJIHEHUIO

MPaKTHYECKUX paloT.

OneHrBaHNE OTYETOB 10 BHIITOJIHEHUIO

1a00paTopHBIX paboT.

[IpoBeneHne CpaBHUTEIBHOTO aHAJIW3a TPABUTAIMOHHOTO U
3IEKTPOCTATHYECKOTO TOJIEH.
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IHocTosiHHBII TOK

N3mepenre MOIIHOCTH AJIEKTPUUYECKOro Toka. M3mepeHue
OJIC 1 BHYTpPEHHETO COMPOTUBIICHUSI ICTOYHKKA TOKA.
BrinosiHeHME pacyeToB CUJIBI TOKAa W HANpPsSHKEHUA Ha
y4acTKax JMEKTPUUECKUX IeTeH.

OObsicHEHHE Ha TPUMEpPE DJICKTPUUYECKOW IMenH C JIByMS
ucrounukamu Toka (B/IC), B KakoM ciydae MCTOUHHK
AIIEKTPUYECKON SHEPTruu paboTaeT B pexUMe TeHeparopa, a B
KakoM — B pexmme mnorpebutens. OmnpeneneHue
TEeMIIepaTyphbl HUTHU HaKaJIMBaHUSI. N3mepenue
AJIEKTPUYECKOTO 3aps/ia JIEKTPOHA.

Cusitue BOJIbTAMIIEPHOU XapaKTePUCTUKU nyona.
[IpoBeneHne cpaBHUTEIBLHOTO aHAIN3A OJTYITPOBOIHUKOBBIX
JIMOA0B U Tpuoa0B. Mcnonb3oBanue MHTEpHETA 17151 TOMCKA
uHpopmaru 0 MEepPCIEeKTUBAX pa3BUTHS
MOJIyTPOBOAHUKOBOM TEXHUKH. YCTAaHOBKAa HPUYHHHO-
CJICZICTBEHHBIX CBSI3€il

- [Ipe3enTanus WHINBHIYaTHHOTO
MIPOCKTA.

MarHuTHble siBJIeHUs

W3mepenne MHIyKIIMU MarHUTHOTO MOJIS.

Boruncnenue cui, A€MCTBYIOIIMX Ha MPOBOAHUK C TOKOM B

MarHUTHOM I10JI€.

Boruncnenue cui, IeHCTBYIOIIMX HA 3JIEKTPUUECKUN 3apsil,

JBUKYIIUICS B MATHUTHOM IIOJI€.

HccnenoBanue SIBJICHUI 3NIEKTPOMArHUTHOM
MHIYKIWH, CAMOWHTyKIIUH.

Brruncnenue sHeprun MarHuTHOTO MOJIS.

OObsicHeHue MpUHLMNA  JEHCTBHS
anekrpoasurarens. OObICHEeHHe  IpPHUHILUIA
nercTBUs reHeparopa EeKTPUUECKOro TOKa 1

ANIEKTPOU3MEPUTENBHBIX TPUOOPOB. OOBsICHEHHE
NPUHLIMIA  JIEUCTBHSA Macc-crekTporpada,

YCKOPUTEJEHN 3apsKEHHBIX YacTHULL.

OObsicHEeHUEe pOJAM MArHUTHOTO MOJs 3eMIU B KU3HH

pacTeHMi, ’KUBOTHBIX, YETOBEKA.

[IpuBeneHne mNpUMEPOB NPAKTUYECKOTO  MPUMEHEHUS
W3YYCHHBIX SIBJIICHWM, 3aKOHOB, NPHOOPOB, YCTPOMCTB.
[IpoBenenue CPaBHUTEIBHOTO aHaau3a CBOICTB
3JIEKTPOCTATUYECKOTO, MarHuTHOTO " BHXPEBOTO
ANEKTPUUECKUX TOJIEH.

OObsicHeHUE Ha TPUMEPE MAarHUTHBIX SBJICHUI, TOYEMY
(GU3UKY MOXXHO paccMaTpHUBaTh Kak METaIUCIUILTUHY.

OpoHTANBHEII Ompoc.

Pemenue kaueCTBEHHBIX U
KOJINYCCTBCHHBIX 3a1a4,

npodheccuoHanbHOOPUEHTUPOBAHHBIX

3a1a4.

NuauBuyansHbIA onpoc.

- OI_IeHKa BBIINTOJIHCHHUA AOMAIIHETO

3aaHusl.

paboTHI.

OTYETOB IO BHIMOJIHEHUIO
MPaKTUYECKUX paloT.

- OHGHI/IBaHI/Ie OTYETOB I10 BBIIIOJIHEHUIO

1a00paTopHBIX paboT.

OneHka BBIOJIHEHUS TPOBEPOYHOMN

TectupoBanue no teme. - OLieHUBaHNE
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Mexanuveckue Koj1e0aHUA

HccnenoBaHue  3aBUCHMMOCTH  IepuoAa  KoyieOaHUM
MaTeMaTU4EeCKOr0 MAasATHHKA OT €ro JJIUHBL, MacChl H
aMIUTATY/IbI KOJICOaHUH.

HccnenoBanue 3aBUCHMOCTH Tiepuoaa KosiebaHuil rpy3a Ha
OpY’)KMHE OT €ro Maccbl M JKECTKOCTH IPY)KHUHBI.
Boluncnienne  nepuoja  koie0aHMM  MaTeMaTH4ECKOIO
MasiTHUKAa [0 U3BECTHOMY 3HAQUEHUI0 €ro JUIMHBIL.
Brruncnenue mepuona koneOaHUU Tpy3a Ha MPYKHHE I10
M3BECTHBIM 3HAUEHUSIM €r0 MACChl U KECTKOCTH IPYKUHBI.

@poHTaTBHBIN OIMPOC.

Pemienue kauecTBEHHBIX U
KOJIMYECTBEHHBIX 3a/1a4,
po¢heCCHOHAITBHOOPUEHTHPOBAHHBIX
3ajad.

NuauBuyansHbIN OmIpocC.

OHCHKa BBIITOJIHCHU A JOMAIIHETO
3agaHusl.

O1ieHKa BBINOJIHEHUS TPOBEPOYHOM
paboTHI.
- TectupoBanue 1o TeMe.

BripaboTka HaBBIKOB BOCIPUHUMATh, aHAJIU3HPOBATbH,
nepepabareiBaTh W MPEIBSABIATH  HHPOPMALMIO B
COOTBETCTBUHU C IOCTaBJICHHBIMHU 3anadamu. [lpuBenenue
MPUMEPOB aBTOKOJIE0ATENbHBIX MEXaHUYECKUX CUCTEM.
[IpoBenenue knaccupuKamm KoaeOaHHA.

Yupyrue BoJIHbI

W3Mepenne [UIMHBI 3BYKOBOW BONHBI MO pe3yjibraTamMm
HabOroneHnit nHTepdepeHIy 3ByKOBbIX BOJIH. Habmronenue
U OOBbsICHEHHE SBJICHMA HHTepdepeHInn u aUdpaKIU
MEXaHUYECKUX BOJIH.

[IpencraBnenne obOnacTell NpUMEHEHMsI YiIbTpa3Byka U
MIEPCIICKTUBBI €r0 HCIIOJIb30BAaHUS B PA3JIMUHBIX 007IACTIX
HayK{, TEXHUKHU, B METUITUHE.

N3noxeHnne CyTd 3KOJIOTHYECKHX MPOOJIEM, CBS3aHHBIX C
BO3/ICHCTBUEM 3BYKOBBIX BOJIH HA OPTaHU3M YEJIOBEKa.

- O1eHUBaHME OTYETOB IO
BBITIOJIHEHUIO TIPAKTUYECKUX PaOOT.

- O1ieHMBaHUE OTYETOB MO
BBITIOJIHCHUIO JTAOOPATOPHBIX padoT. -
[Ipe3enTanus HHAWBUYaTbHOTO
MIPOCKTA.
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DJIeKTPOMATHUTHBIE KOJIeOAHUSA
Habntonenne ocmuiorpaMM TrapMOHHYECKUX KoyieOaHMi
CHUJIBI TOKA B IEIH.
N3mepenune 371eKTpoeMKOCTH KOHJIEHCaTopa.
W3mMepeHre HHIYKTUBHOCTD KaTYLIKH.
HccnenoBanue sBICHHUS DJCKTPUYECKOTO pE30HAHCA B
MOCJIEA0BATEIBLHON LIETIH.
[TpoBeneHune aHaIOTUH MEXKAY (PU3NICCKUMU BEITMYUHAMH,
XapaKTePU3YIOIMIMMU MEXaHUYECKYIO U AJIEKTPOMArHUTHYIO
KOJIeOaTeIbHBIE CUCTEMBI.
Pacuder 3HaueHuil cuiIbl TOKAa M HANpsDKEHUS Ha AIIEMEHTax
L[EMY IEPEMEHHOTO TOKA.
HccnenoBanue npuUHLMIA JACWCTBUA TpaHcgopmaropa.
UccnenoBanue MIPUHIUIIA JeNCTBUA reHeparopa
MEePEMEHHOTO TOKA.
HcnonpzoBanue MHTEepHeTa U1l TOMCKA HHPOPMALIH O
COBPEMEHHBIX CIIOCO0AX Mepenayn JIEKTPOIHEPTUH.
DJIEeKTPOMATHUTHBIE BOJIHBI
Ocy1ecTBienue paauonepenaqu u

paguonpuema. MccnenoBanre CBOMCTB
AIIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOHIIEHOTO
TenedoHa.
Pa3BuTHE 1IEHHOCTHOTO OTHOIIEHUS K H3y4YaeMbIM Ha ypOKax
¢uszuk 00bEKTaM U OCBAaMBAEMBbIM BHUAAM JAESATEIHLHOCTH.
OObsiICHEeHHE  TPUHIUIHUAIBHOTO  Pa3JIMUUsS  MPUPOJIBI
YOPYTUX U ANEKTPOMArHUTHBIX BOJH.
N3noxenne CyTu 3KOJIOTHYECKUX MPOOIeM, CBA3aHHBIX C
AIEKTPOMArHUTHBIMHU KOJIEOAaHUSMHU u BOJTHAMH.
OObsicHEHUE POJIU DTIEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
uccienoBanusx BeenenHoi.

@poHTaTBHBIN OIMPOC.
- Pemienve xauecTBEHHBIX U
KOJIMYCCTBCHHBIX 3a/1a4,
po¢eCCHOHAIEHOOPUEHTHPOBAHHBIX
3ajay.
- UnauBuayansHbIN OIIpOC.

O1leHKa BBINOJIHEHHS JOMAIIHETO

3aJIaHUs.

- OreHka BBIMTOJHEHUS TPOBEPOTHOMN
paboTHI.

- TectupoBanue o Teme. - OLieHUBaHUE
OTYETOB 10 BBLIIOJIHEHHUIO
MPaKTHYCCKUX PaOOT.

- O1eHUBaHUE OTYETOB IO BBHIIOJHEHHUIO

71a00paTOPHBIX PaboOT.
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IIpupona ceera

[IpuMeHeHre Ha  NPAKTUKE 3aKOHOB  OTPAXKEHUA U

IIPEJIOMIICHUS CBETA IIPU PELIECHUN 3a/1a4.

OnpeneneHre CHEKTpalbHBIX T'PaHUL] YyBCTBUTEIBHOCTH]

YEJIOBEYECKOT0 IN1a3a.

YMmeHue CTPOUTH n300paKeHHsI TIPEIMETOB,
JlaBacMble JINH3aMH.

Pacuer paccrosiHUsI OT IMH3BI 10 U300paKEHUS IPEAMETA.

Pacuer omtmueckoil cuibl JTUH3BL M3MepeHue (QOKYyCHOTO

pacCTOSHUS JIMH3BI.

HcnplTaHne Moaesiell MUKPOCKOIIA U TEJIECKOIIA.

BoJiHoBBIE CBOMiCTBA CBeTa

Habnronenue siBiaeHuss MHTEpGEPEHIMH 3IEKTPOMArHUTHBIX

BOJIH.

HaGmonenue sBneHuss Audpakiuyd 3JI€KTPOMarHUTHBIX

BOJIH. Habmronenue SIBJICHUS HOJIApU3aLuU

JIEKTPOMArHUTHBIX BOJIH.

H3mepenne UIMHBI CBETOBOM BOJHBI IO  PE3y/bTaTaM

HaOII0CHUS SIBIEHUS MHTep(EpEeHLIUH.

HaGmronenue siBnenus nudpakimu ceera.

HaGmroneHue siBieHusl MOJSpU3ALUU U JUCHEPCHH CBETa.

[Touck pasnuumii U CXOACTBA MEXAY AU(PPAKIUOHHBIM U

JUCIIEPCUOHHBIM CIIEKTPAMM.

IIpuBenenne npuMEpOB IMOSABICHUS B IIPUPOAEC H

UCIIOJIB30BaHUSI B TEXHHUKE SBICHMW HHTEPPEpEeHLUH,

mubpakuuy, — NOJSpU3allUM U JIUCHEpPCUH  CBETa.

[Iepeuncienne METOIOB MO3HAHMS, KOTOPBIE MCIOJIb30BAHBI

IIPU U3yYECHHUH YKa3aHHBIX SIBJICHUM.

@pOHTAIBHBIN OIIPOC.

- Pemenne kaueCTBEHHBIX U

KOJIMYECTBEHHBIX 3a7a4,
npodeccHoHaTbHOOPUEHTUPOBAHHBIX
3aJ1a4.

NunuButyansHbIN onpoc.

OrieHKa BBIIOTHEHUS JOMAITHETO

3aJIaHMS.

- OtieHKa BBINOIHEHUS TPOBEPOYHOM
paboTHL.

- TectupoBanue no teme. - OrieHnBaHNE
OTYETOB I10 BHITIOJTHEHUIO
IIPAKTUYECKUX PadoT.

- O1cHUBaHUE OTYETOB I10 BBHIITOJHCHHUIO
J1a00paTOPHBIX PadoOT.

- IIpe3enTamnus pedeparos.
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KBanToBasi pusznka

Habmronenne ¢otoanexkrpuueckoro s¢dekra. OObsicHEHUE
3akoHOB CTOJIETOBA Ha OCHOBE KBAaHTOBBIX IPEICTABICHHA.
Pacuer MakcuMasibHOW KHUHETUYECKOW SHEPrUU 3JIEKTPOHOB
npu QotodnekrpudeckoM dddekre. OmpeneneHue padOTHI
BBIXOJIa HJICKTPOHA IO TPa(uKy 3aBUCUMOCTH MaKCHMAJIbHOMN
KUHETHYECKON SHEPTrUuH (POTORIEKTPOHOB OT YACTOTHI CBETA.
W3mepenne paboThl BEIXOAA AIIEKTPOHA.

[epeuncnenne mpuOOPOB YCTAaHOBKH, B KOTOPBIX IIPUMEHSETCS
OC3MHEPIIMOHHOCTh dhotordexra. OObscHeHNE
KOPITYCKYJISIpPHO-BOJIHOBOTO Jyajlu3Ma CBOIMCTB (DOTOHOB.
OObsicHeHHMEe poauM  KBAaHTOBOM ONTUKM B  Pa3BUTHU
COBPEMEHHOU (PU3HKH.

PDu3uKa aToma

Habnronenue nuHeiyaTbIX CIEKTPOB.

Pacuer 4acToThl M JUIMHBI BOJHBI HUCIYCKAa€MOI'O CBETa NpHU
Iepexoie aromMa BOAOPOJAa U3 OAHOIO CTAallMOHAPHOIO
COCTOSIHUSL B JIPYTOE€.

OObsicHeHHEe NPOUCXOXKIECHUS JIUHEMYaTOro CIEKTpa aroma
BOJIOPO/Ia M Pa3IUuusl JIMHEWYaThIX CHEKTPOB pPa3IMYHbIX
ra3os.

HccnenoBanue JIMHEHYATOro CHEKTpA.

HccnenoBanue NpuHIMIA pabOTh! JIIOMUHECIIEHTHON JIaMIIBI.
Habmonenre n o0bsiCHEHNE TIPUHITMTIA ICHCTBUS J1a3epa.
[TpuBeneHrEe MPUMEPOB UCTIONB30BAHMS JIa3epa B COBPEMEHHOMN
HayKe U TEXHHKE.

Ucnonb3oBanue WHTepHera s mnoucka HHGOpMaluu O
NEepCHEeKTUBAX MPUMEHEHUS Jla3epa.

Du3uKa aTOMHOI0 s1ApPa

HabGnionenne tpekoB anb(a-yactull B Kamepe Buibcona.
PerucrpupoBanue sSepHbIX U3JIy4YE€HUH C TOMOLIbIO CUETUHKA
I'efirepa.

Pacuet sHeprum cBsA3M aTOMHBIX sIJIED.

Omnpenenenue 3apsjia ¥ MaccOBOTO 4YHCIa aTOMHOIO sjpa,
BO3HHKAIOILIETO B PE3YJIbTaTe pajliOAKTUBHOIO pacHaa.
Brruucnenue sHeprum, OCBOOOXKJAIOIIEHCS  TIpU
paTMOaKTUBHOM pacra/e.

Omnpenenenue NPONYKTOB SACPHOM peakiuu. Beruucienue
SHEPTrHH, 0CBOOOKIAIOMIEHCS TTPH SACPHBIX PEAKITHSX.
[loHnMaHWe TPEUMYMIECTB M HEJOCTATKOB HCIIOIb30BAHHS
aTOMHOM DHEPrMM W  HOHHU3UPYIOIIMX U3JIyYEHHH B
IPOMBIIIIJIEHHOCTH, METUIIMHE.

CYTH JKOJIOTMYECKHX MPOOJeM, CBSI3aHHBIX C OMOJIOTHYECKHM
JIeiCTBUEM PaInOAKTUBHBIX M3ITy4EeHUH.

OpOHTAIBHBIN ONPOC.

Pelienne xayeCcTBEHHBIX U
KOJIMUECTBEHHBIX 3a/1a4.

NuauBuyansHbINA OIIpoC.

OI_IGHKa BBIIIOJIHCHU A JOMAIIHETO
3agaHusl.

O1ieHKa BBINOJIHEHHS TPOBEPOYHOM
paboTHI.

- TectupoBanue no Teme. -
OueHuBaHlE OTYETOB IO
BBIMOJTHEHUIO MPAKTUYECKUX PAOOT.
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[IpoBenenue kmaccuuKaUM SIEMEHTAPHBIX YaCTHUIl 1O HX
¢u3nUeCKUM XapakTepUCTUKaM (Macce, 3apsiiy, BpPEMEHHU
YKU3HU, CIIUHY U T.11.).

[TonnmaHue IEHHOCTE HAy4HOTo MO3HAHUS MUpa HE BOOOIIe
JUISL 4eJOBEYEeCTBA B LIEJIOM, a JJIsi KaXKIOro 00ydarolerocs
JUYHO, LIEHHOCTEN OBJIAJICHUS] METOAOM HAy4yHOrO MO3HAHUs
JUISL JOCTIDKEHHUS ycmexa B JIIOOOM BHJE TPaKTHYECKOH
JIeATEIbHOCTH.
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Crpoenne u pasputue BeesieHHOM

HaGmonenue 3a 38e31amu, JIyHOM U Tu1aHeTaMu B TEJIECKOIL.
HaGOmroneHne COMHEUHBIX IIATEH C IIOMOINBIO TEIIECKOIIa M
COJIHEYHOTO 3KpaHa.

Wcnonb3oBanue UMHTepHeTra Ui MOHMCKa HM300pa)KeHUI
KOCMHUYECKHX 00BEKTOB U MH(OpMAIUU 00 UX OCOOCHHOCTSIX.
OO0cyXaeHne BO3MOXHBIX CIICHAPUEB IBOJIIOIMHU BceleHHOM.
Ucnons3oBanue HMHTepHera jisi TOMCKA COBPEMEHHOM
UH(OpPMaILUH O pa3BUTUH BeeneHHoil.

Orenka nHGOPMAIIMK C TIO3UIIUN €€ CBOMCTB: JJOCTOBEPHOCTH,
00BEKTUBHOCTH, IMOJTHOTHI, aKTYaJIbHOCTH U T.]I.

JdBououus 38e31. ['unoresa npoucxokaeHust COJTHEYHOI
CHCTEMBI.

Brruucnenue sHepruu, OCBOOOXIAIOIEHCS  TTpH
TEPMOSIICPHBIX PEAKLIMUSX.

@opmynupoBka  mpoOiIeM  TEPMOSAEPHOM  SHEPTETHKH.
OObsICHEHHE BIUSHUS COJIHCYHOM AKTUBHOCTH Ha 3eMIIIO.
[Tonnmanue posii KOCMUYECKUX MCCIIEIOBAHUM, UX HAYYHOTO
1 YKOHOMHYECKOT'0 3HAYCHUS.

OOcyxeHne COBPEMEHHBIX THIOTE3 O MPOUCXOKICHUH
ConHEYHOHN CUCTEMBEI.

OpOHTAIBHBIN ONPOC.
- Pelienne xauyeCTBEHHBIX U
KOJIMUECTBEHHBIX 3a/1a4.

NuauBuyansHbINA OIIpoC.

- O1eHKa BBHIITOJIHCHHUS JIOMAIITHETO
3aJIaHus.

- O11eHKa BBIMOJHEHUS TPOBEPOUHOM
paboTHI.

- TecTupoBanwue 1Mo TEME. -
O1eHEBaHUE OTYCTOB I10
BBITIOJIHCHUIO TIPAKTHYECKUX PAOOT.

- OueHuBaHUE OTYETOB 110

BBITIOJTHCHHIO JTAOOPATOPHBIX PadoT. -

OueHKa BBINOTHEHUS! KOHTPOJIbHOU
paboTHI.

- UtoroBeIit KOHTPOJIb B hopme
JK3aMeHa.
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AKTUBHbBIX U UHTEPAKTUBHBIX ®OPM U METOJ10B OBYUYEHUA

IIpunoxenue 1

IJIAHUPOBAHUE YYEBHBIX 3AHATUI C UCHOJIb30BAHUEM

No Kongo
i Tema yue6Horo sansTus 4ACOB AKTUBHBIC 1 UHTEPAaKTUBHBIC ()OPMBI U
MeTObl 00yUYeHHUS
1. | XapakTepucTuku MEXaHUYECKOTO 2 Pa36op cutyanmii.
JIBUKCHMUSL.
2. PaBHOyCKOpEHHOE  MPSAMOJIMHEIHOE 2 Pabota B mapax.
JBUKCHHUE.
3. | IBi>keHue 1o OKPYKHOCTU 2 Pabora B ManbIx rpynmnax, AMCKyCCusl.
4. CHiabl B MEXaHHUKE 2 BrinosiHeHNE MPAKTUYECKOM 3a/1a4U.
5. JlBmokeHue  HEOECHBIX Tel W HX 2 Huckyccus.
HCKYCCTBEHHBIX CITyTHHUKOB.
6. | Umnynbce. 3aKoH COXpaHEHUs UMITyJibca. | 2 Pa3bop cutyanuii.
7. Pa6ora cuinbl. 2 PaGora B ManbIx rpynmnax.
8. | MomHocTh. DHeprus. 2 Pa3bop cutyanuii.
9. | Mexanuueckue KoiebaHus 2 TBopueckue 3axanus.
10. | Mexanu4eckue BOJTHBI 2 TBopueckue 3agaHus.
11. | YpaBHEHHE COCTOSHUS HIEAIbHOIO rasa. 2 Pabora B ManbIX rpymnmnax.
["a30BbIE 3aKOHBI.
12. | BHyTpeHHss HEprusi U CocoObl ee 2 TBopueckue 3ananus.
W3MEHEHUS.
13. | DnexTpuueckoe B3auMoOAEHCTBHE. 3aKOH 2 Pabora B mapax.
COXPaHEHUs IEKTPUUECKOTO 3aps/a.
3akon Kynona.
14. | DnexTpuueckuii TOK B 2 Pa6ora B mapax.
MeTaiax, AEeKTPOIUTaX.
15. | DnexTpuyeckuii TOK B razax, BaKyyMme. 2 Pa3bop cutyanuii.
16. | Ilepemennbiit  TOK.  IIpomsBoxctso, | 2 Pa3bop cutyanuii.
nepegaya u noTpebiaeHue
ANIEKTPOIHEPTUH.
17. | [llkana 2J1€KTPOMarHUTHBIX M3IYy4YEHUH M| 2 PaboTa B ManbIX rpyImnmax, IMCKyCCusl.
UX IPUMEHEHHE.
18. | OTpaxkenue cpera. 2 Pabora B mapax.
19. | OnTuueckue npudOpHI. 2 TBopueckue 3a1anus.
20. | Anepnsle peakuuu. SnepHast sOHepreTuka. | 2 Pazbop curyarmii.

Ipuioxenue 2
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Tembl HHAUBHUAYAJIBHBIX IIPOCKTOB

Ne /i Tema WMHIUBUIYAIBHOTO IPOEKTa ( 11O BHIOOPY)
1 dusnueckas KapTuHa Mupa
2 JIBmKeHHE Tena NEPEMEHHON MACChI
3 Posb nmponecca ucnapenust B KU3HU )KUBBIX OPraHU3MOB
4 [Ieperperslii map ¥ €ro UCIOJIb30BAHUE B TEXHUKE
5 Bnusnue nedextoB Ha puznyeckue cBoicTBa KpuctawioB XKuakue
KPUCTAJLIbI
6 KoHCTpyKIIMOHHASI NPOYHOCTh MaTepuaia U €€ CBA3b CO CTPYKTYpOi
7 [Ima3mMa — yeTBEpPTOE COCTOSIHME BEUIECTBA
8 Uctopus coznanus T/]
9 Buner T/,
10 Poinb T]I B coBpeMEHHOM 0011I€CTBE
11 T/1 Oymy1ero
12 Dkoyoruueckue nmpoodiieMbl ucnoib3oBanus TJ]
13 ACUHXPOHHBIN JBUTATEIIb
14 MeTo/1p1 HaONIIOEHUS U PETUCTPAILIUU PAIMOAKTUBHBIX U3TyUYEeHUN
15 HanoTexHoorus — MeXIuCUUIUIMHApHAs 00s1acTh (PyHAaMEHTAIbHOU U
MPUKJIAIHON HAYKW U TEXHUKHU
16 MapaapIKOBCKHI XUMUYECKUM apCceHa
17 Xupocuma u Haracaku
18 ABapus Ha YepHoObuibckoit ADC
19 Hyxkneocunres Bo Beenennou
20 [Inanetsl COTHEYHOM CUCTEMBI
21 [IprumeHeHue IepHBIX PEAKTOPOB
22 [Ipoucxoxnenne COMHEUHONW CUCTEMBI
23 PoxneHue n >BOIIONUS 3BE3
24 ConHIile — UICTOYHHMK KU3HHU Ha 3eMJIe
25 JlazepHbIe TEXHOJIOTUH U UX UCITOJIb30BAHUE
26 PenukroBoe nsnyudenue
27 CoBpeMeHHas CIIyTHUKOBAs CBA3b
28 du3nKa U My3bIKa
29 Hcnonb3oBanue HHTEp(pEepeHInU B HayKe U TEXHUKE
30 AJbTEpHAaTUBHAS YHEPTrETHUKA
31 [IprumeHeHne paauoOaKTUBHBIX H30TOTIOB
32 Kpuosnexkrponuka
33 JlazepHble TEXHOJIOTHH U UX HCIIOJb30BAHUE
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34

MCTO,Z[ MCUYCHBIX aTOMOB

35 YpasisieMblil TEPMOSIAEPHBINA CUHTES

36 CriocoObl HaONMIOACHNS U PETUCTPALIUN 3aPSKEHHBIX YaCTHUIL

37 Yepuble abIpbI

38 buonmornueckoe nenMcTBUE paIOaKTUBHBIX U3Ty4YECHUN

39 Krnaccudukarus u XapakKTepUCTHKHU JIEMEHTAPHBIX YaCTHUI]
Coznanue npoekta « TBOpUECTBO BEJIMKUX YUEHBIX» 110 BBIOODY:

40 Maiikn dapajeit — cozarenb y4eHus: 00 3JIEKTPOMarHuTHOM I10JIe

41 b. C SIxo6u — ¢pusuk u uzodperarens

42 lManuneo 'anuiieit — 0CHOBATENb KCIIEPUMEHTAIBHOTO €CTECTBO3HAHUS

43 Ncaak HproTOH — co3marenb KiacCuyeckon (hu3nuku

44 Jleonapno na Bunun — y4eHsbIil 1 ©1300peTareiib

45 A. T. CroneToB — pycckuil pu3uK.

46 A. C. IlonoB — pycckuil yueHsli, ©u300peTarensb pajauo

47 Makc [lmank

48 M. B. JIOMOHOCOB — YY€HBIN SHIIUKIIONECAUCT

49 Hukona Tecna: )xu3Hb U HEOOBIYAMHBIE OTKPBITUS

50 Huxonai Konepauk — co3narens relIMONEHTPUIECKOM KapTUHBI MUpPa

51 Hunbc bop — onuH u3 co3znareneil COBpeMeHHOM (PU3MKU

52 Bunberensm PeHTreH — 0CTOPOKHBIN yUEHBIN

53 Ponpb K. O. [IMOTKOBCKOTO B pa3BUTUHA KOCMOHABTUKH

54 C. I1. KoposieB — KOHCTPYKTOP ¥ OpraHU3aTop MPOU3BOICTBA
PAKETHOKOCMUYECKON TEXHUKHU

55 Xanc Kpuctran Dpceren — 0CHOBOMOJIOKHHK AJIEKTPOMArHETU3Ma

56 0. X. Jlenu — pycckuit (pu3ukK.
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