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Pabouas nmporpamma yueOHOM TUCIUTIIMHBI «DPU3KnKa» pa3padoTaHa B
COOTBETCTBUHM C TPeOOBaHUAMU (PeaepaTIbHOTO TOCYAPCTBEHHOTO
obOpazoBatenbHOTO cTanaapta (nanee — ®I'OC) cpeanero oo61IeTO 00pa30BaAHUS,
yTBEpPKJIEHHOT0 npukazoM MunobOpaszoBanust Poccun ot 17.05.2012r. Ne 413,
dbenepansHoro rocynapctsenroro ctanaapta CIIO no cnermansuoctu 09.02.02
KoMIbIoTepHBIE CETH, YTBEPKJACHHOTO NMPUKa3oM MuHoOpa3oBanus Poccuu ot 28
utoiist 2014 1. Ne803.

PekoMeHIanusIMu 10 OpraHU3aIMH ITOTYYEHHUS CPEIHETO 00IIero
o0paszoBaHus B Mpejiesiax OCBOCHUSI 00Pa30BaTEIbHBIX TPOTPaMM CPETHETO
npodeccroHaIbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIEro oOpa3oBaHUs C
y4eToM TpeOoBaHuM (hellepanibHbIX TOCYIapCTBEHHBIX 00pa30BaTeNbHbIX
CTaHJapTOB M MOJy4YaeMOM CHEIUATbHOCTH WU IPOdECCHH CPETHETO
npodeccroHaabHOro oopa3zoBanus (mucbkMo JlenapraMeHnTa rocyaapCTBeHHOU
NOJIUTUKH B cpepe MoAroToBku padbouux kaapos u 10 Munobpuayku Poccuu ot
17.03.2015 Ne 06-259).

[TpumepHoO# TporpaMMbl Y4eOHOM TUCIUILUTMHBI « DU3UKa» 15
npodeccruoHaIbHBIX 00pa30BaTEIbHBIX OPraHU3AINi, PEKOMEHI0BAHHOMN
®denepanibHbIM TOCYAAPCTBEHHBIM ABTOHOMHBIM yupexaeHueMm «DenepanbHbli
WHCTHTYT pa3BuThs oOpa3zoBaHus» (nanee — DI'AY «OUPO») B kauecTBe
MPUMEPHON TTPOTPAMMBI JIsl peau3alii OCHOBHOM MPOo¢deCcCHOHATBHON
obpazoBaTenbHO# iporpamMbl CITO Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHus ¢
MOJTy4eHHUEM cpeJiHero obmero obpazoanus, mpoTokoi Ne 3 ot 21 uromns 2015r.,
peructpanmoHHbiii HoMmep perieH3ur Ne 371 ot 23 urons 2015 r. ®T'AY «DUPO».

C yuerom [IpumepHO OCHOBHOM 00pa30BaTEIILHON MTPOTPAMMBI
CpeaHero o01Iero 0opa3oBaHus, 0JJOOPEHHON peneHneM deepaIbHOTr0 yaeOHO-
METOJIUYECKOT0 00BEAMHECHHUS 10 00IIeMy 00pa30BaHUIO (IPOTOKOJ OT 28 HIOHS
2016 1. Ne 2/16-3).
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1. HACHOPT MPOI'PAMMBI YYEBHOM JJUCIIUIIJIMHBI
OY .11 ®U3UKA
1.1. Ob61acTh NpUMeHEeHUsI NPOrpaMMbl Y4eOHOM AUCHUTITTHHBI
[Iporpamma yueOHON quCUUIINHBL «DU3NKa» ABISIETCS YaCThIO
0011e00pa3oBaTeIbHOrO IUKIa MPOrpPaMMbl MOATOTOBKHU CIIELUATUCTOB CPETHETO
3BE€HA TEXHUYECKOro Mpoduiis mpodeccruoHaaIbHOro 00pa3oBaHuUs.
1.2. MecTto y4yeOHoi qucuuminabl B crpykrype IIIICC3

VYuebnas nucuuruinHa «Du3nka» sBASETCS AUCIUTLTUHON
00111e00pa30BaTEILHOTO YU€OHOTO IIUKJIA B COOTBETCTBUU C TEXHUYECKUM
npoduiiem nmpodeccuoHaIbHOr0 00pa30BaHUs.

VYyeOHas TUCHUIUIMHA OTHOCUTCS K npeaMeTHoi oonactu @I'OC cpennero
obmrero obpazoBanusi «EcTecTBeHHBIE HAYKUY.

YpoBeHb 0cBOeHHUsI yueOHOH quCIUILTMHBI B cooTBeTCTBUU ¢ PI'OC cpennero
oO1rero 0opazoBanusi MPOQUITBHBIMH.

Peanuzanus conepkanus y4eOHON AUCIUTUIMHBI MTPEANoaraet
cOOJII0/IeHNE TPUHIIUIIA CTPOTOM TPEEMCTBEHHOCTH 110 OTHOIIEHUIO K
coliepkaHuio kKypca «®DU3MKW» HAa CTYIIEHU OCHOBHOT'O 00111er0 00pa3oBaHUsl.

B 10 xe Bpems yueOHas nucuuminHa «@uznka» s npodeccruoHaIbHbIX
o0Opa3oBaTeIbHBIX OpraHU3aINi 00J1a/1aeT CAMOCTOSTENTLHOCTRIO U 1EJIBbHOCTBIO.

Pabouyas mporpamMmma yueOHON AUCITUTIINHBI « DU3MKa» HUMEET
MEXITPEIMETHYIO CBSI3b C 0011€00pa30BaTeIbHBIMHA YUYCOHBIMU JUCITUTIIMHAMHI
«Marematuka: anredpa u Hadajga MaTeMaTHYECKOTO aHalln3a, TEOMETPUSY,
«Xumusy, «buonorusy», «Ucropus»', «Muapopmarruka" u npodeccuoHamTbHBIMU
JUCUUIUIMHAMU «JNEKTPOTEXHUKA U DIIEKTPOHUKAY.

N3yuenne yueOHON AuCUUIIIMHBI «DU3MKa» 3aBEpIIACTCS MPOMEKYTOUHOU
aTtectanmeit B popme sx3amena B pamkax ocBoenus [IIICC3 na 6a3e 0CHOBHOTO
o01miero o6pa3oBaHws.

1.3. Ilnanupyemble pe3yabTAThbl OCBOEHHS Y4eOHOI TMCUMILINHBI
OcBoenue coaepkaHusi yueOHOW aucuUIUIMHBL «Du3nka» obecrneunBaeT

AOCTHIKCHHUC CTYACHTAMU CIICAYIOIINX PE3YJAbTATOB:



JIMYHOCTHBbIE Pe3yJbTAThI:
- YyBCTBO I'OPJIOCTU U YBAXXCHUS K UCTOPUU U JTIOCTUKECHUSIM
OTE€YECTBEHHOU (PU3nUecKOr HayKu; (U3NYECKH I'PaMOTHOE NOBEAEHUE
B NpodeCcCUoOHaIbHOM AESITEJILHOCTH U OBITY MIPU OOpAIIIEHUHU C
npudopamMm U yCTpPOUCTBaMMU;
- TOTOBHOCTH K IMMPOJOJDKEHUIO 00pPa30BaHUs U MOBBIIIEHUS
KBaJiu(uKauu B n30paHHoN NpodeCcCUOoOHAIbHON AeSITEILHOCTH U
00BEKTUBHOE OCO3HAHUE POJIU (PU3UUECKUX KOMIIETEHIUU B DTOM;
- YMEHME UCIOJIb30BaTh JOCTUXXEHUSI COBPEMEHHON (PpU3NUECKOM
HAaYKU U PU3UIECKUX TEXHOJOTHUM AJIsI TOBBINICHUS COOCTBEHHOTO
WHTEJIJICKTYaJIbHOTO Pa3BUTHS B BBIOpaHHOU NpodeCCHuOHaATBHOMN
NesITeTbHOCTH;
- YMEHHE CaMOCTOSITEJILHO IOOBIBATh HOBBIE JIJIs ce0s1 pusnueckue
3HAHMUSI, UCTIOJIB3YS JIJIsl 9TOTO JIOCTYIHBIE HICTOYHUKU HWHQMOPMAIUH;
- YMEHHE BBICTPAaUBATh KOHCTPYKTHBHBIE B3aUMOOTHOIICHUS B
KOMaH/€ MO PEeUICHUIO OOIIMX 3a7ay;
- YMEHHE yIpaBJIsITh CBOEH MO3HABATEJILHON €SI TEIbHOCTHIO,
IIPOBOJINTH CAMOOILICHKY YPOBHSI COOCTBEHHOT'O HHTEJIJIEKTYaJIbHOTO
pa3BUTHSA;

MeTanpeaMeTHbIe Pe3yJbTAThI:

- MCHOJIb30BaHHUE PA3JIMYHBIX BUJIOB ITO3HABATEIILHOU NESATEIBHOCTH
JJISI penieHus Pu3ndecKux 3ajad, IPpUMEeHEeHNEe OCHOBHBIX METOHOB
nmo3HaHusA (HaOIIOJCHUS, ONTUCAHUS, U3MEPEHUSI, DKCIICPUMEHTA)
JJIsI U3Y4YE€HUSI PA3JINYHBIX CTOPOH OKPYXKAIIIEH JIEUCTBUTEIBHOCTH;
- HWCHOJb30BAaHUE OCHOBHBIX MHTEIJICKTYAJbHBIX ONEPALU:
IMOCTAaHOBKH 3a/1a4u, GOPpMYJITUPOBAHUS TUITOTE3, aHAIN3a U CUHTE3A,
CpaBHEHMUsI, O00OIIEHUs, CUCTEMATU3allUH, BBISIBJICHUSI IPUYUHHO-
CJIEJICTBCHHBIX CBSI3€H, IMMOUCKA aHAJIOroB, (GOPMYJIUPOBAHUS BHIBOJIOB

JIJIs1 U3YYEHUS PA3JIMYHBIX CTOPOH (PU3NYECKUX OOBEKTOB, SIBJICHUU U



IIPOLIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOJUMOCTh CTAJIKHUBATHCS B
npodeccuoHaibHOU cdepe;

- YMEHHE I'€HepUupoOBaTh UJEH U OONpEJACIsITh CPEACTBA,
HEOOXOaUMBbIE JII UX pPealnu3aluu;

- YMEHHE MCHO0Jb30BaTh Pa3jIUUHbl€ UCTOUHUKH I HOJTYUYECHUS
puzuueckoit nuupopmalvu, OIIEHUBATh €€ JOCTOBEPHOCTb;

- YMEHHE aHAJIM3UPOBATh U NPEJICTABIISTh MH(POPMAIIUIO B
pa3IUYHBIX BUAAX;

- yMeHHE IMyOJIUYHO NPEACTABIISATh PE3yJIbTaThl COOCTBEHHOI'O
HCCJIEAOBaHUsI, BECTU JIMCKYCCHUH, JIOCTYITHO U TAPMOHHUYHO coueTas
coziepkaHue u GOopMbI NpeJicTaBisieMo HHGOPMAIINH;

IpeaIMETHBIC Pe3yJIbTaThI.

- c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O POJIK U MecTe (PU3UKHU B
COBPEMEHHOU Hay4YHOU KapTUHE MHUpa; MOHUMaHue PU3NIECKOM
CYIIHOCTHU HabJto/1aeMbIX BOo BecesieHHOM siBJIeHU, posin PU3UKHU B
dbopmupoBanuu Kpyroszopa u GyHKIIHOHAJILHOW I'PaMOTHOCTH YeJIOBEKa

AJIs1 pCIICHUS ITPAKTHUYCCKUX 3ada4,

- ¢OpPMHUPOBAHHOCTH COOCTBEHHOM MO3UITUHN 11O OTHOIIIEHUIO K

buznyeckoit nHPoOpMaIH, MOJTydaeMOl 13 Pa3HBIX HCTOYHUKOB.

- BJIAJACHUEC OCHOBOIIOJJIararOImimMm (I)I/I3I/I‘16CKHMI/I ITIOHATHUAMU,
3aKOHOMCPHOCTAMHU, 3daKOHAMH U TCOPHUAMHU, YBCPCHHOC
HUCITIOJIIB30BaAHUC (1)H31/I‘{CCKOI>’I TCPMHUHOJIOTHHA U CHUMBOJINKH;

- BJIaACHHUC OCHOBHBIMH MCTOAaMH HAYYHOI'O ITO3HAHM,
HCITIOJIb3YCMBIMH B (bI/I3I/IKeZ Ha6HIOI[eHI/IeM, OITMCAaHHUCM, HN3MCPCHHUCM,
OKCIICPUMCHTOM;

- ymeHus oOpabaTeiBaTh pe3yJbTaThl U3MEPEHUN, OOHAPYKUBATH
3aBUCHUMOCTDb MCIKIAY (bI/ISI/IT—IeCKI/IMI/I BCIIMUNHaAMMU, O6T>$ICHHTB
IIOJIYUYCHHBIC PC3YyJIbTAaThbl U ACJIaTh BBIBOJbI;

- ¢OpPMHUPOBAHHOCTH YMEHUS peniaTh (pU3UUECKUE 3aJa4u;



- c(hOpMUPOBAHHOCTb YMEHUS IPUMEHSTh MOJIyYE€HHbIC 3HAHUS JJIs1
OOBSICHEHHUS YCIOBUM MPOTEKaHUS (PU3NUECKUX SIBJICHUN B MPUPO/IC,
npodeccuoHanbHOM chepe U IS NPUHSITHS NPAKTUUYECKUX PEHICHUM B
MOBCEJIHEBHON >KHU3HHU;

- chOpMUPOBAHHOCTb COOCTBEHHOMW MO3UIIUU MO OTHOIICHUIO K

puznueckot unpopmanuu, NojaydaeMou U3 pa3HbIX UCTOYHUKOB.

1.4. Kotu4yecTBO 4aCOB HA OCBOEHME NMPOrPaMMbl Y4eOHO# JUCHMIIHHbBI

-00bEM 00OpazoBaTenbHON Harpy3ku 185 yacos;



2. COJIEP’KAHUE YYEBHOM JUCIHUILIUHBI U
TEMATHYECKOE IINTAHUPOBAHUE

2.1. O0bem yueOHOM JUCHUIIMHBI M BBl Y4e0HOH padoThbl

Buja yueOHoi# padoThbI O0bem yacoB

O0bém 00pa3oBaTeIbHOM HATPY3KH 185
Teopernueckoe 00yueHue 101
JlaGopaTtopHbI€ U MPAKTUYECKHUE 3aHATHUS

66
KoHcynpTamnuu no IuciuIuimHe 6
KoHcynpTanmu 1mo BHIMOJHEHUIO WHANBUAYATBHBIX MPOSKTOB

6
IIpomesrcymounas ammecmayusi 8 popme IK3ameHna 6




2.2. TemaTnueckuii iiaH u coxepkanue yueonoi nucunmiuuabl OY /.11 ®usuka

HaumeHoBanue Conepxxanue y4eOHOro MaTepuaJa, XapakTepucTHKA OCHOBHBIX BUJI0B Y4eOHO Oo0beM | YpoBeHb
pa3aeyioB U TEM JadopaTopHble H PaKTHYecKHe padoTsl, AeATEIbHOCTH CTYy1€HTOB yacoB | OCBOCHHSHA
CaMOCTOSITe/IbHASA padoTa o0yualoumxcst
BBenenue. duzuka - HayKa O PUPOJE. HaquHe METOIbI VYMeHUEe BBICKa3bIBaTh TUITOTE3bI IJ15T 0OBSICHCHUSI 2 1
DU3NKA U METO/IbI MO3HAHUS OKPYKAIOIIETO MUPA U UX OTIINYHSI OT HabIONaeMBIX ABJICHHUH. .
YMeHue npeajiiaratb MOJACIU ABJICHUU.
HAYYHOI'O MO3HAHMSA. | IPYTUX METOJAOB MO3HaHUsA. POJIb dKCIIEpUMEHTa U
VKkazaHnue rpaHui MPUMEHUMOCTH (PU3NIESCKUX
TEOpHH B IIPOLECCE NTIO3ZHAHUS TIPUPOBI. 3aKOHOB. M31M0%KeHNe OCHOBHBIX MTOJIOKEHUH
MopenupoBanue pU3NIECKUX SIBICHUN U COBpPEMEHHOM HAYYHON KapTUHBI MUPA.
MPOIIECCOB. HaquHe runore3bl. Dusnueckue I[MpousBenenue uamepeHust PU3NISCKUX BETHINH U
3aKOHEL (I)I/ISI/ILI(ECKI/IC TeOpI/II/I. FpaHI/IHI:I OLICHKAa IrpaHHIbl NOTPCIITHOCTEN M3MCPCHUU.
o IIpencraBnenue rpaHulibl NOTPEITHOCTEN U3MEPEHUN
MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB U TEOPHIA.
IPU MOCTPOCHUH TpapUKOB.
[Tpuniun coorBeTcTBUA. OCHOBHBIE AJIEMEHTHI
(bM3UYECKO KapTUHBI MUPA.
Pa3nen 1. 18
MexaHuka
Tema 1.1. OCHOBHBIE IOHATHS KHHEMATHKH. IIpescTaBIeHIEe MEXaHHIECKOTO IBHKEHHIS Terma 2
Kunemaruka OTHOCHUTENIBHOCTh MEXaHUYECKOTO JABUKCHHUS. YPaBHEHHUSIMH 3aBUCUMOCTH KOOPJIUHAT U IIPOEKIUEN
CucrteMbl oTcueTa. XapaKTePUCTUKHU CKOpPOCTH OT BPEMEHHU.
MEXAHUYECKOTO IBUKEHUS: HepeMeH_IeHI/Ie, HpC,I[CTaBJICHI/IC MEXAHNYCCKOTO IBUXKXCHUS TEJIa
rpadmKamMu 3aBUCUMOCTH KOOPJIUHAT U IIPOESKIINESH
CKOpOCTb, YCKOpeHHe. Bubl
= CKOpPOCTHU OT BPEMEHH. 1
ABIKECHUA(TIPSIMOJIMHEHHOE PAaBHOMEPHOE, OnpeeneHue KOOpAUHAT IPOHAEHHOrO My TH,
paBHoyCKOpeHHoe) " ux rpa(queCIme OIIMCAHHUC. CKOPOCTH U YCKOPEHHsI Teja 110 rpadukam
I[BI/I)KGHI/IC 10 OKPY>KHOCTH C MMOCTOSIHHOH I10 3aBHUCUMOCTH KOOPJAMHAT U NPOEKUUNA CKOPOCTHU OT
MOJIYITIO CKOPOCTBIO BpemMeHHU. OTipeniesieHne KOOpANHAT IPOUICHHOTO
IIYyTH, CKOPOCTH U YCKOPCHUA TCJIa I10 ABHCHUSAM
IIpakTnueckoe 3ansaTue Nel Y P yerop P 2 2,3

Kunematuka

3aBHCHMOCTH KOOPIAWHAT
W IPOEKIINH CKOPOCTH OT BPEMEHH.

IIpoBeneHne cCpaBHUTEIBHOTO aHAIN3a PABHOMEPHOTO
1 paBHOTIEPEMEHHOTO JIBHKECHUH.

VYKkazaHMe UCITOJIE30BAHUSI HOCTYNATEIBHOTO 1
BpalIaTeIbHOTO IBM)KEHUH B TEXHHKE.




I[TpuoOperenue omnbiTa pabOTHI B TPYIIIE C
BBIMTOJTHEHUEM Pa3JIMYHBIX COLIMATILHBIX POJIECH.
Pa3paboTka BO3MOXKHOW CUCTEMBbI JICHCTBHH U
KOHCTPYKIIUU JJISI SKCTIEPUMEHTAITBHOTO
OIpeaeIICHUSI KWHEMATHUUYECKUX BEJIUYUH.

Tema 1.2
JAunamuka

B3anmopericteue ten. [Ipuanmn cynepnosunuu
cuit. OcHoBHag 3amadya quHaMuKd. Crta. 3aKOHBI
auHaMukd HeroToHa.

Cuitel B IpUpoAE: yIpYyrocTb, TPEHUE, CHIIA
TIAXKECTHU. 3aKOH BceMI/IpHOFO TATOTCHUS.
HeBecomocTs.

IIpakTuyeckoe 3anaTHe Ne 2
Junnamuka. 3akoasl HeroToHA.
IIpakTuyeckoe 3ansaTue Ne 3
Cuiibl B mpupoie

JlaGoparopHasi padora

OmnpenienieHe OCHOBHOM 3a/jauM JJUHAMUKH.

dopmupoBaHUE HaBbIKa PEIICHUS 33/1a4 C MPUMEHEHUEM 3aKOHOB
Hrrotona.

OrnpenienieHie BUJOB CUJI, TPUPOJIBI CHIL.

Brraucnenue cuibl ynpyrocTH, TPEHUs, CHUIIbI TSHKECTH.

Tema 1.3
3aKoHBI COXpaHeHHUS
B MeXaHHKe

Nmmynse Tena. 3akoH COXpaHEHUs UMITyJIbca U
pEaKTUBHOE JIBIKEHHE. 3aKOH COXPaHEHHUS
MEXaHUYECKOM SHEPTUH.

MexaHnuueckas pa60Ta 1 MOIIHOCTBL.
HpencxasaTenLHaﬂ CHJIa 3aKOHOB KJIaCCHUYECKOM
MeXaHHuKU. Mcnob30BaHNe 3aKOHOB MEXaHUKHU IS
OOBSICHEHHS JABWKCHU S HEeOeCHBIX TSI U JJIA
Pa3sBUTUA KOCMHUUYCCKUX HCCIIeIOBaHUIA. FpaHI/II_ILI
NPpUMCHUMOCTHU KJIaCCUUECKON MEXaHHUKH.

ITpruMeHneHMe 3aKk0HAa COXPAaHESHUSI UMITYJIbCa JIJIsI
BBIYMCIJIEHUSI UBMEHEHUU CKOPOCTEN TEJI IIPU UX
B3aUMOJIEUCTBUIX.

HM3mepenne paboThl CHJI 1 U3MEHEHNE KWHETUISCKOU
SHEPruu Teia. Berancnenme padboTel cUiI U
M3MEHEHUS] KHHETHUECKON PHEPIruM Tena.
Brraucnenne noreHInaIbHOM SHEPTUHN TET B
rpaBUTAIMOHHOM Mosie. OmnpeaeneHue MoTeHIINaIbHOM
3HEPTHUHU yIpyro AepOpMHUPOBAHHOTO TEJa 110
W3BECTHOH edopMaIu 1 )KECTKOCTH TeJia.
ITpruMeHeHre 3aKOHa COXPAaHEHNSI MEXaHNYIECKON
SHEPTHUH ITPH pacueTax pe3yIbTaTOB

10




HpaKT“quKoe 3aHATHE NQ 4 B3aUMOJICHCTBUU TEN IrpaBUTAllTMOHHBIMU CUJIAMH U 2
3aKOHBI COXPAHEHUS B MEXaHUKE CHITAMHI yTIPYTOCTH.
VYkazanue IrpaHUIl IPUMECHUMOCTH 3aKOHOB
MCXaHHUKHU.
JlaGopaTopHasi paGora VkazaHnue y4eOHbIX JUCIHUILINH, IPH H3YYeHUH .
KOTOPBIX UCITOJIB3YIOTCA 3aKOHBI COXpaHCHU A
Paznen 2 Moaekyasipaas Gu3uKa U TEPMOIUHAMHUKA 26
OCHOBHBI€ MOJIOXKEHUS MOJIEKYJISIPHO- BEINOIHEHUE DKCIIEPUMEHTOB, CIIYKAIUX IS 2
Tema 2. 1 KMHETUYECKOM TEOPUHU U UX ONBITHOE 0O0OCHOBAHUE. | 0GOCHOBAHUS MOJIEKYISPHO-KHHETHIECKOH
OcHOBBI Macca u pazmepbl Mostekyil. [locTosiHHas teopun (MKT).
MOJIeKyJIﬂpHOﬁ ABOFaﬂpo. Penienue 3aauy ¢ ipuMeHEHUEM
. OCHOBHOTO YPaBHEHUS MOJIEKYJISIpHO-
KHHETHYeCKOM Monens uneansHoro ra3a. /laBienue rasa. 9
KHUHETUYICCKON TCOPUH Tra3oB.
Teopuu OcHOBHOE ypaBHEHHE MOJICKYIISPHO- Onpejenenue MapamMeTpoB BeleCTBa B ra3000pazHOM
KHHCTHYCCKOHU TCOPHUH UACATIBHOIO rasa. COCTOSIHMM Ha OCHOBaHHWM YpaBHEHUs COCTOSIHUS
AOcoroTHas TeMIlepaTypa Kak Mepa cpeaHei UIEAIBHOIO rasa.
KHHETHYECKOM SHEPTUHU TEIJIOBOTO JBHKEHUS Ompeienenne napaMeTpos BEIIECTBA B
ra3000pa3HOM COCTOSTHUU U TIPOUCXOIAIIAX
YaCTHI] BEIIECTBA. Y PaBHEHUE COCTOSHHS
- npoiteccoB no rpadukam zasucumoctu p (T), V
uneanpHoro raza (Knaneiipona — Meneneena). (T), p (V).
N3onpouecce! un ux rpadguxu. TepMoauHAMUYECKas | DkcrepuMeHTATbHOE HCCIIeI0BAHNE 3aBHCHMOCTH P
IIKaja TeMIepaTyp. AGCONIOTHEIN HYJIb. (), V (T), p (V).
[Ipencrasienue B BUAe rpap kOB 2
HN30XOpPHOTO, n300apHOTO U U30TEPMHUYECKOTO
IIpakTnyeckoe 3ansitne Ne 5 p P P
IPOIIECCOB.
OcroBbt MKT BrluuciieHue cpeHeil KHHETUYECKOH SHEpruu
TEIJIOBOTO ABUXKECHUSA MOJIEKYIJI I10 U3BECTHOM
TeMIlepaTrype BellecTBa.
BrIcka3bpIBaHHE THIIOTES JJI 0O0BsSICHEHU ST
HaOIFOOJaeMBbIX SIBJICHUI. Y Ka3aHHUE IPaHUI]
TIIPUMEHUMOCTHU MOACIIN ((HﬂCaHBHBIﬁ ra3» 1 3aKOHOB
MKT
Tema 2. 2 Hacepiiennslil map u ero cBoicTBa. U3Mepenue BIaKHOCTH BO3IYXa. 6
ArperaTHble B3aumopencreue FH,HpOC(I)epBI 144 aTMOC(I)epBI Pacuer kommuecTBa TEIIOTHI, HEOOXOAUMOIO MJIs

COCTOSIHHSI BeLeCTBA,
(pazoBrIe nepexoabl

3emin. BraxxHocThb BO3yXa. Touxka POCHIL.
HpI/I60pLI JUIL OMTPECACIICHUSA BJIAXKHOCTU BO31yXa.

OCYHICCTBJICHUA IpoLEecCa MNepexoJa BeUHISCTBA H3
OOHOTO arperaTHoro COCTOsAHUsA B IPyTocC.
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Kputnueckoe cocrosiaue Bemectsa. [lonsarue 06
atMocdepax rranet. CKMKCHHE Ta30B U
KCIIOJIb30BAHUE MTOJTYYCHHBIX KUIKOCTEH B
TEXHHKE.

Ctpoenue u CBOMCTBA KUIAKOCTEH U TBEPABIX
Tel.

XapakTepucTUKa KUJIKOTO COCTOSHUS
BeniecTBa. bawkuuii nopsanok. [losepxHoctHoe
HaTspkeHne. CmaunBanue. Kanuinsipasie sBICHUS B
npupo/ie, ObITY, U TeXHUKE. BHyTpeHHEe TpeHue B
JKUIKOCTH, BI3KOCTb.

XapakTepucTruKa TBEPIOTO COCTOSHUS
BemecTsa. [JlanpHuii nopsnok. TUIlel cBsi3ei B
KpUCTaJIaX, BUJIbI KPUCTATUIMYECKUX CTPYKTYP.
Buner nedopmaruii. 3akon ['yka. Mexanuueckue
CBOICTBa TBEPIbIX TeJ. BHyTpeHHEe cTpoeHue
3eMId ¥ IJIaHeT.

JnarpaMma paBHOBECHBIX COCTOSIHUI 1
(ha30BBIX MIEPEXOIOB.

TermoBoe pacuimpeHrue TBEPAbIX TE U
SKAJIKOCTEN.

IIpakTHyeckoe 3ansaTHe Ne 6
ArperatHble COCTOSIHHSI BEIIeCTBa

JlabopaTopnas pa6ora Ne 1,2
1.Onpenenenre OTHOCUTENBHOM BIaXKHOCTU
BO3JIyXa

2.0mpeneneHye MOBEPXHOCTHOTO HATSHKCHHUS
KUAKOCTU

OKCHEepUMEHTAJIbHOE  HCCIEJOBAaHUE  TEIJIOBBIX
CBOMCTB  BEIIECTBA. I[IpuBenenue  npHUMeEpoOB
KamWJUISIPHBIX SIBIICHUH B OBITY, IPUPOJE, TEXHUKE.

I/ICCJ'ICZ[OBaHI/Ie MEeXaHHYECKHUX CBOUCTB TBEPABIX TCJI.

IMpumeHeHnne GU3NUCCKUX MOHSATHI U 3aKOHOB B
y4eOHOM MaTepHrae IpohecCHOHAIBHOTO
xXapakrepa.

HMcnons3zoBanue MHTEpHETA /1151 MOMCKA
uH(pOpMAaIUU O pa3padoTKaxX U MPUMEHESHHUSIX
COBPEMEHHBIX TBEPJBIX U aMOP(HBIX MaTepHUaIOB

Tema 2. 3 OcHOBBI

BHuyTpenHss sHeprus uaeanbHoro raza. Padora

I/ISMGPCHI/IC KOJIMYCCTBA TCIUIOTHI B IpoLeccax
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TEPMOANHAMUKU

rasa npu u3MeHeHuu ero oorema. Konuuectso
TeroThl. [lepBoe Hauano TepMOAMHAMUKH.
[IpuMeHenne nepBoro Havana TEPMOJUHAMUKH K
n3ornpoueccam. AnuadaTHbIN mpoiecc.

HeobOpaTrMoCTh TETUIOBBIX IMPOIIECCOB.
[TonsaTue o BTopoM Hayasie TEPMOIMHAMUKH.
[TpuHIMI NefcTBUSA TEIUIOBOM MamuHEL. [loHsTHE O
nukie Kapno. KII/] TermoBoro apurarens.
XO0N0IUIbHBIE YCTAaHOBKH. TeIIOBBIE IBUTATEIU U
OXpaHa OKPYKAKOUIEH cpenpl.

IIpakTuyeckas padora Ne 7
TepmonnHamuka

Teruronepenadn. Pacuer kojgndyecTBa TEILIOTHI,
HEOOXO0JIMMOTO TSI OCYIIECTBICHHUS 3aJTaHHOTO
mpoliiecca ¢ Terjonepegadeii. Pacuer namMeHeHust
BHYTpPEHHEH YHEPTHUH TeJl, padOThI U TIEpEIaHHOTO
KOJIMYECTBa TEIUIOTHI C UCIIOJIb30BAHUEM IIEPBOTO
3aKOHa TEPMOJINHAMHKU.
Pacuer paboThbl, COBEepIICHHOM ra3oMm, 1o rpaduky
3apucumoctu p (V).
Bprunciienue paboThI Tra3a, COBEPUISHHON TTpU
W3MEHEHHUH COCTOSIHUS 110 3aMKHYTOMY ITHUKITY.
Beruucnenue KI1/1 npu coBepmiennu razom padoThl B
rporeccax U3MEHEHHUsI COCTOSIHUS 110 3aMKHYTOMY
nuKiIy. O0bsICHEHUE NPUHITUITOB JISHCTBUS TETUIOBBIX
MamuH. JleMoHcTpanus posiv GU3UKH B CO3JIaHUU U
COBCPIICHCTBOBAHUU TCIIJIOBBLIX ﬂBHFaTCJ’Ieﬁ.
N3105keHre CYyTH DKOJIOTHUYECKHUX MPooIem,
00yCJIOBJIICHHBIX pabOTOM TSIIOBBIX JIBUTATEIICH U
MPEUIOKEHUE ITyTH UX PEILICHUS.
YkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB
TEpPMOJUHAMHUKHU. Y MEHHUE BECTH JUAJIOT,
BBICIIyIIINBATh MHEHHE OIIIIOHEHTA, y4YaCTBOBATh B
JYCKYCCHUH, OTKPBITO BbIpa’KaTh U OTCTAUBaTh CBOIO
TOYKY 3pEHUS.
YkazaHue y4eOHbIX JUCHUHUILUINH, IIPU U3YyYECHUU
KOTOPBIX HCIIONB3YIOT yueOHbIH MaTepuas « OCHOBBI
TEPMOJAUHAMUKI

Pa3znesn 3 OCHOBBI 3JIEKTPOAMHAMUKH

Tema 3. 1 DuiekTpH4eckoe noJie
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SIBneHue ANEeKTpU3ALNHU TeNl. DIEeMEHTAPHBIN
AIEKTPUUECKHUH 3apsi/l. 3aKOH COXPAHCHUS
AJIEKTPUYECKOT0 3apsiia. Bzaumonelicteue
TOYEUHBIX 3aps10B. 3akoH Kynona. Dnekrpuueckas
MTOCTOSIHHASI.

Onextpuueckoe nojue. HampsokeHHOCTh
anektpuyeckoro nois. [IpuHnun cyneprno3unun
MoJiel ToOuevHbIX 3apsaaoB. ['paduyeckoe
n300paXkeHue Moje TOUeYHbIX 3apsI0B.

Pa6ora o nepemenienuto 3apsa,
coBeplIaeMasi CUjIaMu 3JIEKTPHUUECKOTO MOJIs.
[ToTennman 1 pa3HOCTb MOTEHIUAJIOB.
[ToBepxHOCTH paBHOTO MOTEHIMANA. CBSA3b MEXKITY
HaMPsHKEHHOCTHIO M Pa3HOCTHIO TIOTEHIIUAIOB.

[IpoBOIHUKY U TUANIEKTPUKU B IIEKTPUUECKOM
nosie, J{uanexTpuyeckas IpOHUIIAEMOCTh CPEIb.
[Tongpusanust AMIIEKTPUKOB. IIEKTPOCTATHUECKAS
3amuTa. IeKTpoeMKocTh. KoHaeHcaTophl U Ux
COeIMHEHHUE. DHEePrust dJIEKTPUUECKOTO MO
3apsHKEHHOTO KOHIEHCATOPA.

IIpakTnyeckas padora Ne 8
DNeKTpUUecKoe Moje

Brrauciaenue cun B3aPIMOI[eI>iCTBPISI TOUYCYHBIX
QJICKTPHUYCCKUX 3a- PsI10B.

Brpruuncienue HanpsiKeHHOCTH JIEKTPUYECKOTO TTOJI ST
OJIHOTO Y HE- CKOJIBKUX TOYE€YHBIX IJIEKTPUIECKUX
3apsiA0B.

Bpruucienue moTeHIuana 3JIeKTPUIECKOTO OIS
OJITHOTO M HECKOJIbKMX TOUEYHBIX JICKTPUUYECKUX
3apsanoB. I3MepeHune pa3HOCTH MOTCHIIMAJIOB.
H3MmepeHunesHEePTUH DIIEKTPUIECKOTO TTOJIsI
3apsDKEHHOI0 KOHJIeHcaTopa.

Broraucienue sHepruu 3JISKTPUIECKOTO TTOJIs
3apsKEHHOI0 KOHJIeHcaTopa.

Pa3paboTka rmjaHa U BO3MOXXHOW CXEMbI ICHCTBHE
IKCIIEPHUMEHTAIIBHOT'O OTIPEJICIICHUS
3JIEKTPOEMKOCTHU KOHIEHCcCaTOpau
JAUBJIEKTPUUECKOW MPOHUIIAEMOCTHU BENIECTBA.

[IpoBenenue CPaBHUTEIHLHOTO aHaIu3a

TpaBUTAIIMOHHOI'O U DJICKTPOCTATHICCKOI'O noJjeu

Tema 3.2 3aK0OHBI HOCTOSTHHOI'O0 TOKA

®du3nyecKrue OCHOBBI IIPOBOJAUMOCTH
MeTauioB. [I0CTOSIHHBIN ANEKTPUUECKUI TOK, €r0
XapaKTePUCTUKH. Y CJIOBHS, HEOOXOTUMBIE IS
BO3HUKHOBEHHMSI TOKA. DJIEKTPOIBUKYILAS CHIIA.
3akon OMa JUig ydacTKa [eNu U 3aMKHYTOMW LIETIH.
ConpoTHBIEHUE KaK 3JIEKTPUUYECKas

H3mepeHne MOITHOCTH dJIEKTPUYECKOTO TOKA.
Hsmepernune 3/1C u BHyTpEHHETO CONPOTUBIICHUS
WCTOYHHKA TOKa.

BpeinosiHeHHE pacyeToOB CHUJIbI TOKA U HAITPSI)KEHU U
Ha yJacTKax 3JIEKTpudecknx nereil. O0bsicHeHne
Ha IIpUMepe IITEKTPUIESCKON METH C ABYMSI
ncrouynnkamu Toka (91C), B kakoM cirydae
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XapaKTepUCTHUKA pe3UCTOpa. 3aBUCUMOCTh
COINPOTUBIICHUS PE3UCTOPA OT TEMIIEPATYPHI.
[TonATHE O CBEPXIIPOBOAMMOCTH.
[locnenoBarenpHOE U NapaUIEIbHOE COEANHEHUS
PE3UCTOPOB U UCTOYHUKOB ToKa. [IpaBuna
Kupxrodoa.

Pa6oTta 1 MOIITHOCTH MOCTOSIHHOTO TOKA.
3akon xoyns - Jlenna.

TepMoaIeKTpHUecTBO U €ro MPUMEHEHHE.
KoHTakTHas pa3HOCTh NOTEHIIMANIOB U paboTa
BBIXOJIA.

IIpakTHyeckas padora Ne 9

3aKOHEI TOCTOSHHOI'O TOKA

JladopaTopHas pa6ora Ne 3,4,5
3.0npeneneHue yaeapHOTr0 COMPOTUBICHUS

MIPOBOHHUKA

4.VI3yyeHue nociae0BaTeIbHOTO U MapalieIbHOTO
COEJIMHEHUS MPOBOIHUKOB

5.0npenenenue D/]C u BHyTpeHHETO
COMPOTHBIICHUSI UCTOYHHUKA DIIEKTPHUUECKON
SHEPrUMn

MCTOYHUK DJISKTPUUECKON SHEPTUH padoTaeT B
peXXnMe reHepaTropa, a B KaKOM — B peKHUMe
MOTPEOUTEIIS.

OnpenenieHrne TeMneparypbl HUTH HaKaJIMBaHHUSI.

Tema3. 4 DaexkTpuyeckuii TOK B pa3JHYHbIX cpeax.
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DNEKTPUUECKUI TOK B AJIEKTPOJIUTAX. DIEKTPOIIN3.
3axonsl Papajest 11 snekTpoiusa. [lpumenenue
3JIeKTpoJin3a B TexHUKe. [IpeBpaiienue
BHYTPEHHEH SHEPTUU B AICKTPUUECKYIO TTPH
XUMHUYECKUX PEAKIUAX B UCTOYHUKAX TOKA.
AKKYMYJIATOPBI, UX IPUMEHEHUE.

DNEeKTPUYECKUN TOK B raszax.
HecamocrosiTenbHblil © CAaMOCTOSTEIbHBIN
paspsnel. [lonsTre o mazMe. DIEKTPUIECKUM TOK
B BakyyMme. TepMO3IeKTpOHHAs SMUCCHUS.
DJIEKTPOHHBIE MTYYKH U UX CBOMCTBA. DIIEKTPOHHO-
JydeBasi TpyOKa.

DIEKTPUYECKUN TOK B MOJYITPOBOJHUKAX.
DNEeKTPONPOBOJHOCTh HOJIYIPOBOJHUKOB U €€
3aBUCHMOCTB OT TEMIIEPATYPhI U OCBEIIECHHOCTH.
CobcTBeHHas U TPUMECHAs TPOBOAUMOCTH
MOJIYIIPOBOAHUKOB. DJIEKTPOHHO-ILIPOYHBINA
nepexo. [1omynpoBoOIHUKOBBIN JUO.
Tpanzucrop. [IpuMeHeHne noIyIPOBOAHUKOBBIX
pruOOPOB.

Onpenenenre HOCUTENEH 3apsiia B pa3IMYHBIX Cpeaax.
Brruncnenue 31eKTpOXMMHYECKOTO SKBUBAJICHTA.
XapaKkTepUCTHKH pa3psioB B ra3ax.
IIpoBeneHue cpaBHUTEIBLHOTO aHAJIN3A
MOJTYHIPOBOJHUKOBBIX THOJ0B U TPUOJIOB
Hcnonws3oBanne MHTEpHETA [IUTs1 HOMCKa HH(pOpMAIIUU
O MepCHEeKTUBAX Pa3BUTHUS MOITYHPOBOJHUKOBOM
TEXHUKHU.
YcTaHoBKA NPUUYHUHHO-CJIEACTBEHHBIX CBsi3ei

IpakTuueckas padora Ne 10

DNEKTPUUECKUN TOK B PA3TUYHBIX Cpelax

JlaGopaTopHas padora Ne 6,7

6.0npeneneHue NEKTPOXUMUYECKOTO SKBUBAJICHTA
MeIu

7.Cuarue BAX nosrynnpoBoIHUKOB

Tema 3.5
MarnuTHoOe moJie

OtkpsITHE MarHuTHOTO noJis. IlocrosiHHBIE
MarHuThl U MarHUTHOE NoJie 3emiau. MarHuTHas
UHAYKIM. BUxpeBoil xapakTep MarHuTHOTO TOJIS.

HN3mepeHne WHIYKIINN MarHUTHOTO TIOJIS.
Brruncrnerne cuin, 1eCTBYIOIINX HA IMTPOBOTHAUK C
TOKOM B MAarHUTHOM IIOJIE.

Breruuciienue cuil, IeMCTBYIOIUX HAa DJIEKTPUUYECKU U
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MaruuTHas nocrossHHasi. MarHutHas
MPOHHULIAEMOCTh cpebl. HanmpsxkeHHOCTh
MAarHuTHOTO ToJisA. CBs3b UHAYKIIUU U
HaIpsHKEHHOCTH MarHUTHOro moJist. ['paduueckoe
M300pakeHNEe MarHUTHBIX MOJIeH. MarHuTHBIC TIOJIS
MPSAMOJIMHENHOTO MMPOBOJIHUKA C TOKOM, KPYTOBOT'O
TOKA U COJICHOM/JIA.

B3anmonerictBue TokoB. JleiicTBre
MAarHUTHOTO TIOJISI Ha MPOBOJIHUK C TOKOM. 3aKOH
Awmmnepa. Marauutasbiii notok. Padora o
MEePEMENIEHUIO TPOBOIHUKA C TOKOM B MATHUTHOM
oJie.

JleficTBHEe MAarHUTHOTO TOJISI HA IBUKYIIUICS
3apsa. Cuina Jlopenua. [[BukeHune 3apssKkeHHOM
YaCTHUIbl B MATHUTHBIX U 3JIEKTPUYECKHUX MOJISX.

MarnuTtocdepa 3eMiu 1 ee B3aUMOJICHCTBHE C
COJIHEYHBIM BeTpoM. Pagnanmonuelie nosica 3eMiiu.

MaruuTHbI€ CBOMCTBA BellecTBa. Kpupas
HaMarHW4YMBaHus. MaraurHas 3aInch
nHpopMaIuu.

3apsiI, ABMKYITUHCSI B MAarHUTHOM ITOJIE.
OOBsicCHEHHUE POJIM MAarHUTHOTO TTOJIsI 3EMJTH B )KU3HU
pacTeHuM, )KUBOTHBIX, YESJIOBEKA.
[TpuBenenne IpUMEPOB IIPAKTHIECKOTO
MIPUMEHCHU S U3YUYCHHBIX SIBJICHUH, 3aKOHOB,
npubOpOB, yCTPOUCTB.

IIpoBeneHune CPaBHUTEIBHOIO aHAJIN3a CBOMCTB

IIpakTHyeckasi padora Ne 11

MarunurtHoe nose

Tema 3. 5
JIeKTPOMATHUTHAS
HHIYKIUS

SIBneHMe NEKTPOMArHUTHOW MHAYKIHUU. OnbIT
@Dapazest. 3aKOH 3JEKTPOMAarHUTHON MHIYKIIMH.
[IpaBuno Jlenua. [lonstue 06 3neKTpoMarHuTHON
Teopuu Makcseiuia. BuxpeBoe anekrpuyeckoe
nosie. OTHOCUTEINIBHBIN XapaKTep 2JIEKTPUUECKUX U
MAarHUTHBIX Nosei. Buxpessie Toku. Pomb
MAarHUTHBIX IIOJIEN B SAIBJICHUAX, IIPOUCXOIAIIUX HA
Connue. ConHeuHast akTUBHOCTb.

Camounaykuus. Uanyktusaocts. 9J1C

HUccnenoBaHue sIBIE€HUM DJIEKTPOMAarHUTHOM
WHJIYKIIUH, CAMOUH/TY KITUH.

Brerunciienne sHEPruu MarHUTHOTO

nonsi. OOBsICHeHUE IPUHIIUTA JICHCTBHAS
INEKTPOJIBUTATEIIS.

OOBsiCHEHHE IIPUHITHTIA JICHCTBHUSI FTeHepaTopa
INEKTPUUIECCKOTO TOKA U AJIEKTPOU3MEPUTEIIbHBIX
npudopos. OOBsICHEHHUE TPUHIIUTIA ASHCTBUS MaccC-
criekTporpada, yckopuTeseii 3apsyKEHHbBIX YACTHII.
IMpuBeneHUE IPUMEPOB IIPAKTHUESCKOTO
MPUMEHEHHUSI U3YYCHHBIX SIBJICHUI, 3aKOHOB,
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CaMOMHIOYKIIUU. 3Hepr HUs1 MAaroHuTHOI'O I10JI4.

npubOpOB, yCTPOUCTB.
IIpoBeneHue CpaBHUTEIBHOI'O aHAJIN3a CBOMCTB

IIpakTnueckas padora Ne 12
OMMU. 3akon Papanes

JladopaTopHas pa6ora Ne 8
I/I3yquI/Ie SABJICHU S BHCKTpOMaFHHTHOfI HHAYKIINH

Paznen 4

Kosed0anusi 1 BOJIHBI

Tema 4.1 KonebarenpHoe nBmwxkenue. ['apmMoHnueckue HcclieJoBaHNE 3aBHCHMOCTH [IEPUO/IA KOJICOaHUH
MexaHnuyeckue KoJIeOaHUs U UX XapaKTEPUCTUKU. Y paBHECHUE MaTeMaTH4YE€CKOro MasiTHUKA OT €ro JUIMHBI, MaCChl U

KO0JIe0aHUSA M BOJIHBI

rapMoHHYecKoro koiebanwus. [IpeBpaimenue
SHEPTHUU NPU KOJICOATEILHOM JIBHKCHHH.
CB00OIHBIC, 3aTYXAaIOUINE U BEIHYXKICHHBIC
KosieOaHus. MexaHn4ecKuil pe30HaHC, €r0 YUeT B
TexHUKe. PacripocTpaneHue KoyieOaHui B ynpyrou
cpene. BonHbl, uX XapaKTepUCTHKU. Y paBHEHUE
IUTOCKOM BOJIHBI: €€ XapaKTEPUCTHKHU U TpaduK.
HNutepdepentius u nudpakius BOJIH.

[Ipupona 3Byka. 3ByKOBBIE BOJIHBI. YIbTPA3BYK U
€ro MpUMEeHEHHE B TEXHUKE.

aMILUTUTY bl KOJICOaHUIA.

HccnetoBanue 3aBUCUMOCTH TIepHoJia KOJIeOaHUi
Trpy3a Ha Ipy- )KUHE OT €ro MacChl U )KECTKOCTHU

NPy >XUHBL. Beraucinenue rnepruoga Kojiedanui
MaTEeMaTHYECKOTO MasiTHHUKA 10 U3BECTHOMY
3HAYEHUIO eT0 JJIMHBL. Beraucnenne nepuona
KoJIeOaHUM Tpy3a Ha MPY>KUHE IO U3BECTHBIM
3HAYCHUSIM €TI0 MacCChI B )KECTKOCTH TIPY>KUHBI.
BrrpabdoTtka HaBBIKOB BOCIIPUHHUMATb,
aHaTU3UPOBaTh, IIepepadaThIBaTh HW IIPEIBSIBISITH
TH(GOPMAITUIO B COOTBETCTBHH C IIOCTaBICHHBIMHU
3a/jladaMH.

[IpuBenerne npuMEpOB aBTOKOJIE0aTEIbHBIX
MeXaHW4ecKuX cucrteM. [IpoBeneHne

KiTacCU(UKAITNHA KOJICOaHWit
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IIpakTyeckoe 3ansaTue Ne 13
MexaHnyeckre KoieOaHus ¥ BOJTHBI

JladbopaTopHas pa6ora Ne 9
N3ydeHne 3aBUCHMOCTH TIeproia KoneOaHui
HHUTSAHOTI'O MasiTHUKA

3J'IeKTp0MaFHHTHbIe K0J1e0aHHuS U BOJIHBI

Tema 4. 2
IlepeMeHHBIH TOK

[IepemenHsIi TOK U ero nosrydenue. [lonarue
00 ycTpoicTBEe HHAYKIIMOHHOTO TeHEepaTopa.
JlelicTByronMe 3Ha4Y€HUs TOKA, HAMPSKEHUS U
OJIC. AKTUBHas Harpy3ka, HHAYKTUBHOCTh U
€MKOCTb B LIENH [IEPEMEHHOIO TOKA.
DIIEKTPUYECKHI pe30HaHC. BekTopHbIe
nuarpaMmmsl. [locnenoBarensHOe COeIMHEHNE
MPOBOJTHUKOB BCEX BUAOB. 3akOoH Oma 1l yyacTka
LEMH ITIEPEMEHHOTO TOKa. MOIIHOCTh NEPEMEHHOTO
Toka. [IpeobpazoBanue nepeMeHHOro TOKa.
Tpancdopmatop.

HaOsroieHre ocuiorpaMM rapMOHHYECKUX
KOJI€OaHUI CHJIBI TOKA B IIEIIH.
HN3mepeHue 21eKTpOoeMKOCTH KOHJIGHCATOpa.
I/Ismepem/le I/IHJIyKTI/IBHOCTI) KaTyI_LIKI/I.
HccnenoBanue sSIBICHUS JEKTPUYECKOTO PE30HAHCA
B IIOCJIEJOBATEIBHON IIEMIH.
I[MpoBenenne anamorum MeXay (HUIHUYSCKUMH
BEJIMYUHAMH, XapaKTECPUIYIOIIUMH MEXaHUYECKYIO
HUDJICKTPOMATHUTHYIO KOJIeOaTeIbHbIC CUCTEMBI.
Pacuer 3HaueHMl CUJIbI TOKA U HANPSI)KEHU S HA
SIEeMEeHTax [IeNH NePEeMEeHHOTO TOKa.
HccnenoBanue npuHUIMNa JeUCTBUS
Tpancdopmaropa. MccinenoBanue npuHInna
JIEUCTBUS TeHepaTopa NePEeMEHHOro TOKa.
HUcnons3zoBanue MHTEpHETA 1151 TOMCKA
nHPOpPMAIIUN O COBPEMEHHBIX CIOCO0axX mepeaun
SIEKTPOIHEPTUH

IIpakTnuyeckas padora Ne 14,15
[TepemenHbIN TOK
Tpancdopmarop

Tema 4.3
DJIEKTPOMATrHUTHBIE
KOJ1e0aHUA M BOJHBI

DNEeKTPOMarHUTHOE MOJI€ U AIEKTPOMArHUTHBIE
BOJHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH
Konebarenbublit kKoHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUs B KOHTYpE.
[IpeBpaieHus 3HEPrUn B KOJIeOATEIHLHOM KOHTYpE.

OcymiecTBIeHAE paguoNepe/ladu U paguonpruema.
HccnenoBanue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIFFO MOOHMIBHOTO Telie- (hoHa.

Pa3zBuTHE IEHHOCTHOIO OTHOLIEHHUS K U3yYaeMbIM Ha
ypokax GU3UKH 0OBEKTaM U OCBaAaWBaeMBIM BUIaM
nessTerbHOCTH. OOBSICHEHUE NPUHITUITHAITBHOTO
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CoOcTBeHHas yacToTa KojiebaHuil B KOHTYpeE.
3aryxaInue IeKTpOMarHuTHeIe KoneOanus. Toku
BBICOKOM YacTOTHI M X IPUMEHEHHUE.

B3anMoCBs3b 2JEKTPUIECKOTO M MAarHUTHOTO
MOJIEH. DJIEKTPOMArHUTHOE T0JIE U €T0
pacrpocTpaHeHe B BUE IEKTPOMArHUTHBIX BOJIH
(mo MakcBemty). OTKpBITBIN KOJIeOaTeIbHBIN
KOHTYP KaK UCTOYHHK JIEKTPOMArHUTHBIX BOJIH.
DNEeKTPOMAarHUTHBIC BOJIHBI I UX CBOMCTBA.
DHeprus MeKTPOMarHuTHOTO OISl (BOJIHBI).

dwu3nueckue 0CHOBHI panoCBs3n. [IpuHIHITEI
panuosioKanuu u TeneBuaeHns. KocMuieckne
pagvon3ITydeHUs.

Ppa3IINIUA MPUPOAbI YIIPYTUX U DJICKTPOMArHuTHBIX
BoJIH. I3n0oxeHnEe CYTHU SKOJTOTHYCCKHUX HpO6J’ICM,
CBA3AaHHBIX C 3JICKTPOMAarouTHbBIMHAU KoJIEOaHUSIMU U
BOJIHAMM.
OOBsicHEHHE POJIN DJICKTPOMAriuTHBIX BOJIH B
COBPEMCHHBIX HCCIICJOBAaHUAX Bcenennoii

IIpakTuyeckas padora Ne 16
ONeKTPOMAarHUTHBIE KOJICOAHUS U BOJIHBI

Paznen5 Onruka

Tema 5.1.
I'eomeTpuueckas
ONnTHKA

Pa3BuTHe npeacraBneHuit 0 mpupoJie CBeTa.
Cxkopocts cBeta. [Ipunnun [roirenca.

3aKOH OTpa)KEHHs U IPEJTOMIICHUS CBETA.
OU3NYECKUI CMBICI MMOKa3aTess MPeIOMIICHHUS.
[Tonnoe oTpaxkenue ceta. [loctpoenue
M300paXeHUil MPeIMETOB B JIMH3aX U 3€pKalax.
I'na3 u ontuueckue npuOOpPHI.

IIpakTuyeckas padora Ne 17
3aKOHBI OTPAXKEHUS U MPETOMIICHUS

JlabopaTopnasi paGora Ne 10
Omnpenenenne nokasaress MPEIOMIICHHS CTEKIIa

IIpruMeHeHne Ha TPAaKTHUKE 3aKOHOB OTPaXKECHUSI U
MIPEJIOMJIEHHUS CBETA IPU PELISHUH 3a0a4.
OmnpeneneHue CIeKTPAIbHBIX TPaHUIL
4yBCTBUTEIBHOCTH YEJIOBEUYECKOTO TJIa3a.
YMeHHe CTPOUTH U300PaKeHHU S TPEIMETOB,
JaBaeMble JIMH3aMu. PacyeT paccTosiHUS OT
JIMH3BI 10 NU300pa)KeHUsI IPEeIMETA.

Pacuet onTuueckoii cubl

JuH3bl. U3Mmepenue

¢oxycHOTO paccTossHUS

JIMH3BI.
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Tema 5. 2
BoaHoBas onTuka

BouHOBBIE cBOlCTBa cBeTa. KOrepeHTHOCTh 1
MOHOXpPOMaTHYHOCTh. MIHTepdepenius cera, ee
MIPOSIBJIEHUE B IPUPOJIE U IPUMEHEHHUE B TEXHUKE.
Hudpaxmus cBera. JJudpakuus Ha eI B
NapajuleNbHBIX JIydax U JU(paKUOHHON pELIeTKe.
JuppaKkMOHHBIN CTIEKTP.

doToMeTpUYECKUE BETUUNHBI U €IUHULIBI.
3Be3/IHbIC BEIUYUHBI.

[Tonsitue o nossipuzanuu. [ossipon e, ux
MIPUMEHEHHE B HAYKE U TEXHHUKE.

Hucnepcus cseta. Pasnoxxenue 6emnoro csera

npusMoi. [[pera Ten. Buapl ciekTpos.
CriekTpaJIbHBIN aHAIN3.
PaznuuHble BUABI AJIEKTPOMArHUTHBIX H3ITy4EHHI
(pamroOBOJHBI, nH(dpakpacHoe, BHJIUMOE,
yIbTpa(UOIETOBOE U PEHTICHOBCKOE U3TYUYCHHS) U
HX NPAKTUYECKOE IPUMEHEHHE.

HabGmromenue ssBneHust ”HTep G epeHITUH
SJIEKTPOMATrHUTHBIX BOJIH. HaOJrroneHue siBJIcHus
audpakIiiy 3JICKTPOMAarHuTHBIX BOJTH.
HaGroieHue siBJICHUS HOJISIpU3aIuU
JIEKTPOMATrHUTHBIX BOJIH. MI3MepeHne NITHHBI
CBETOBOU BOJITHEI IO pe3yJibTaTaM HaOJTI0ICHU S
siBiieHUst uHTeppepeHnuu. HadmroneHue siBJIeHUsI
nudpakinu cBeta. HaGimro neHue siBJIeHUst
MOJISIpPU3AIIUY U JUCTIepCcUU cBeTa. [Iouck pa3muunii
M CXOJICTBA MK Y TU(MPAKIITHOHHBIM U
JOUCIICPCUOHHBIM CIICKTPaMHU.
I[IpuBeneHre TPUMEPOB IIOSIBJICHUS B MPUPOJC U
HUCIIOJIb30BAaHUsI B TCXHUKE SIBICHUU HHTEpPPEpPEHIIHH,
audpakiuu, OOJspU3allMd W JUCHEPCHH CBeTa.
[Tepeuncnenune METO0B MO3HAHUS, KOTOpbBIC
HCITOJIb30BaHbI IPU U3YYCHUHN YKAa3aHHBIX SIBJICHUH

JlabopaTopHas pa6ora Ne 11,12

OnpenesneHne IJIHHBI BOJIHBI ¢ TOMOIIBIO
T(QPaKIMOHHON PEIIETKH

HabnroieHne crieKTpoB U3ITy4eHUs U MOTJIONICHUS

Pa3nen 6
OcnoBel CTO

Tema.6.1 Dj1eMeHTDI
crennajJbLHOM Teopuu
OTHOCHTEJILHOCTH

WNHBapraHTHOCTh MOJYJIsl CKOPOCTH CBETA B
Bakyywme..[IpeoOpazoBanue ["anumnes.
IIpeo6pazoBanus JlopeHiia. 3akoH CI0XKEHUS
ckopocteil. [locTynarsl DiiHImITElHHA.
[IpoctpanctBo u Bpemst CTO. Csi3b Macchl U
SHEpPruu cBOOOTHOMN YacTHLIbl..CBSI3b UMITYJIbCA U
SHEPrUU B PEIATUBUCTCKON MEXaHUKE.
OTHOCHUTENBHOCTD IPOMEKYTKOB BPEMEHU U JUINH
OTPE3KOB. DHEPIHsl TOKOSI.
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Paszpnen 7
DJIeMeHTBbI
KBAHTOBOH (u3uKu

Tema 7.1 KBanToBas
ONTHKA

TennoBoe uznydenne. AOGCOTIOTHO YEPHOE
teno. 3akoH Kupxroda. 3akonst Credana-
Bbonbivana u Buna. ”Ynetpaduoneropas
karactpoda”. Pacnipenenenre sHEpruM B CIIEKTPe
n3nydeHusi. CneKTpantbHbIe KIIACChl 3BE3]I.

I'mnoresa [1nanka o kBantax. ®otorddext
VYpaBHenue DitHiTeHA 1715 PoTOIPPEeKTa.
Buyrpennuit potosddekt, ero ocobeHHOCTH.
[Ipumenenue potorpdekra B Texuuke. PoToH.
[Tonsitue 06 apdexre Komnrona.

KopnyckynsipHo-BoJIHOBOM AyanusM. [laBiieHne
ceta. OnbrTel I1.H.JIebeneBa. Xumnueckoe
JEHCTBUE CBETA, €0 MPUMEHEHHE B oTorpaduu u
HEKOTOPBIX TEXHOJIOTHYECKUX Mpoueccax. [Tonstue
o ¢oToCcHHTE3E.

HaGnronenue (poTOAIIEKTPUISCKOTO 3¢ dekra.
OO0bsicnenne 3akoHOB CTojleToBa Ha  OCHOBE
KBAaHTOBBIX HpeﬂCTaBﬂeHHﬁ.
Pacuer MmakcuMaIbHOM KMHETUYECKOW S HEPTUU
DJIEKTPOHOB ITPH (POTOINEKTPpUIECKOM D heKTe.
Omnpenenienne paOOThI  BBIXOJA JJIEKTpOHA  IIO
rpaduky 3aBUCUMOCTH MaKCUMaJIbHOW KMHETHYCCKOU
sHepruu (HOTODIIEKTPOHOB OT YacTO- Thl CBeTa.
N3mepeHnune paboThl BBIXOJA AJIEKTPOHA.
[lepeuunciienne TPUOOPOB YCTAHOBKH, B KOTOPBIX
MpUMEHsIETCsT 0€3- MHEPIIMOHHOCTEL (hoTo3ddeKTa.
OO0ObsicHeHHEe KOPITY CKYJISIPHO-BOJIHOBOTO Jyaiu3zma
cBolcTB (poTOHOB. OOBsICHEHHE POJIM KBAHTOBOW ONTHKHU
B Pa3BUTHH COBPEMEHHOU (QU3UKHU

IIpakTuyeckoe 3ansaTue Nel8

KBanToBas ontuka

JlaGoparopHnasi padora

Tema 7. 2. Duzuka
aToMa M ATOMHOI'0

sapa

CrpoeHnue aToma: IUIaHEeTapHas MOJENb U
Moienb atoMa Pesepdopaa- bopa.llornomenue u
W3JIy4YeHHE CBeTa aTOMOM. [IpuHumn neicTeus u
HCIIOJIb30BAHME JIa3epa

Moens cTpoeHust aTOMHOTO sApa. S nepHbie
cuibl. Jledekt Macchl U SHEPrust CBSI3M siApa.

Buael KocMHUECKOTO U3ITy4EHHUS.
DneMeHTapHble yacTulbl. OyHaameHTanbHbIe
B3aMMOJICUCTBHSL.

Habnronenne muaei9aThIX CIIEKTPOB.

Pacuer 9acTOTHI ¥ IIWHBI BOJIHBI HCITYCKa€MOTO CBETa
MIpHU TIEPEeX0Jie aTOMa BOIOPOJIa U3 OJTHOTO
CTaIlTHOHAPHOTO COCTOSTHHS B JIPYTOE.

OO0BsICHEeHHUE TPOUCXOXKACHUS JTUHEHIATOTO CIISKTPa
aToMa BOJOPOJIa U pa3TUUHs JIMHSHIATHIX CIEKTPOB
Pa3TUYHBIX Ta30B.

HccnenoBaHme TMHEWYATOTO CHEKTpA.
HccnenoBanue nmpuHIUIIA pabOTHI

JIFOMUHECIHEHTHOM J1aMnbl. HaGnroagenue u
OOBsICHCHUE IIPUHIUTIA ACHCTBU JTa3epa.
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HGHCHI/IC TAKCIIBIX aTOMHBIX AACP, HCIIHAA

peakius AeneHus. YpasisieMas leTHas peaKiiusl.

SnepHble peakTopbl. SnepHas SJHepreTuka.

HpI/IBeHeHI/ICHpI/IMepOB HCITOJIB30BaHUsJIa3€paB
COBpeMeHHOﬁ HAaYKEC U TCXHHUKCE.

Hcnonws3oBanune MHTEpHETA 17151 TOMCKA

nHOpPMaIIMH O IIEPCIEKTUBAX MPUMEHEHUs Ja3epa

HaGnroneHue TpekoB alib(ha-dacTHUIl B KaMepe

Bunbscona. PeructpupoBanue siAepHBIX U3IIyYSHUH C

MoMOIIbIO0 cueTuukKa [ elirepa.

PacueTr sHEeprum cBsi3u aTOMHBIX sIAEP.

OmpenesieHue 3apsijia © MacCOBOTO YHCIIa

aTOMHOTO sIZIpa, BO3HUKAIOIIETO B Pe3yJIbTaTe

paavioaKTHBHOIO pacriana.

Brruncienue sHEprur, 0CBOOOKAAIOIISHCS TIPU

paavioaKTUBHOM pacriaje.

OmpenesieHre NpoayKTOB SIIEPHON pEeaKIvu.

BeruncieHue SJHepTruu, OCBOOOXK AatoI e cs TpU

AACPHBIX pCaKIUAX. ITonumanue nIpeuMytiCCTB U

HEJOCTAaTKOB HMCITOJIb30BAHUSI aTOMHOM YHEPTHUH U

HOHU3UPYIOIINX U3JIyUEHHUI B IPOMBIIIJICHHOCTH,

MEIUINHE.

H3o>xeHne CyTH 9KOJI0THYECKUX Ipobiiem,

CBSI3aHHBIX C OMOJIOTHYSCKUM IS CTBHEM

paaroaKTUBHBIX U3JIIy4YSCHUH.

IIpoBenenue kinaccuUKaNU 3J1€MESHTAPHBIX

HaCcTHII 10 UX PU3NIESCKUM XapaKTePUCTUKAM

(macce, 3apsiny, BpEMEHH )KU3HU, CHUHY U T. 1I.).

IToHumaHue eHHOCTE HayYyHOr0 NO3HAHUS MUpa

He BOOOIIIe U151 4eJIOBEYECTBA B LIEJIOM, a ISl KaXKI0TO
00y4aromnierocs JIMIHO, IIEHHOCTEH OBJIAZEHUSI METOJIOM
HAyYHOTO IMO3HAHMS JUIsI TOCTHIKEHHUS yCIIeXa B JIIOOOM
BH/JIC IPAKTUYECKON NEATEIHHOCTH

IIpakTuueckas padora Ne 19,20
PannoaktuBHBIE peBpaleHus, 3aKOH
pPaaroaKkTUBHOIO pacmaja

®du3nka aToMa ¥ aTOMHOTO s]1pa

JlabopaTopnasi paGora Ne 13
W3ydeHne TpeKoB 3apsKEHHBIX YaCcTHUIL
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Paznen 8 4
IBoOLMS
Bcenennoi
Tema 7. 1. CTpoenne Tepmosineprbie peakiuu. 3BE3/bl U UCTOYHUKHU | Habmrosenue 3a 38e3namu, JIyHOT 1 TIAHETAMY B 2
M pa3BUTHE ux osHeprun. COBpEMEHHbIE TPEJACTABICHUS O | Tteneckorn. HabroneHHe COMHEYHBIX TISTEH C
Bcesiennoi MIPOUCXOKACHUH ¥ 3BoJtoIMK COJIHIIA U 3BE3/I. [IOMOIIBIO TEICCKOIa U COIHEYHO- I'0 SKpaHa.
lanakTuka. [TpocTpaHCTBEHHBIE MacmTabpr | /1C1oB3OBaue MHTepHeTa 1l noucka
o o U300paKECHUH KOCMHYECKUX 00BEKTOB U
Habr01aeMoi Bcenennoii. [IpumeHumoOCTS | (bopMau 06 Hx 0coBeHHOCTIX OBCYKICHHE
3aKOHOB ~ (DM3UKM it OOBSACHEHHS MPHPOMBI |  posmMoKHEIX ClLIeHapUeB >BOJIIOLHUH BceaeHHOi.
KOCMHYECKUX 00OBHEKTOB. HNcnons3oBanue MHTEpHETA AJ1s1 MOUCKA
COBpEeMEHHON MH(OPMAIIMK O Pa3BUTHHU
Bcenennoii. Onenka nHGopMaiiiu ¢ mo3UIUHU €¢
CBOWCTB: JOCTOBEPHOCTH, 00bEKTUBHOCTH,
IMOJIHOTHI, aKTYAJIbHOCTH U T. 1.
Tema 7. 2. DBOJIONMS U SHEPTUS TOpeHUs. TepMosaepHbIi BhIuMCIICHHE SHEPTHH, OCBOGOK TatoLIeiics npu 2
TepmosiiepHbIi CHHTE3. TEPMOSIIEPHBIX PE- aKIUAX.
CHHTe3. JBOJIOUMS O6paszoBanue mIaHeTHLIX cucTeM. ConHeunas | POPMyJIHPOBKA MPOOIIEM TEPMOsI ICPHOM
3Be3I. CHCTEMA. SHEPreTHKH. OOBbsACHEHUE BIUSHUS
COJIHEYHOUW aKTHUBHOCTHU Ha 3eMJITIO.
IloHnMaHuE pOJIM KOCMHUYECKUX UCCIIENOBAHUM, NX
HAQYYHOTI'O U DKOHOMHUYCCKOT'O 3HAYCHUS.
OO0cyxJIeHHe COBPEMEHHBIX THIIOTE3 O
npoucxoxaeHuu COTHEYHON CUCTEMBI
Koncynpramuu 1no BbINOJHEHUIO WHIUBUIYATIBHOTO 6
MpOEKTa
KoncynbTanum no AucuuIuiiae 6
IIpomexyTounast arrecTanus (JK3aMeH) 6
Bcero 185

J1st XapaKTepUCTUKU YPOBHSI OCBOCHMsI yd4eOHOTo MaTepualla UCIIOJIb3YIOTCS CIIeAYIoNIe 0003HaueHus:
1. — o3HaKOMUTENBHBIH (y3HaBaHHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOMCTB);
2. — penpOoaYKTUBHBIN (BBITIOJIHEHUE IEATEILHOCTH 110 00pa3Iy, HHCTPYKIMH WM MOJT PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHHUE U CAMOCTOSITEIHHOE BHITIOJIHEHUE IEATEIbHOCTH, pellIeHHe MPoOIEeMHBIX 3a/1a4)




3. YCJOBUS PEAJIN3AIIMYA YYESHOM JUCIUILINHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzanus yueOHON AMCIUIUIMHBI TpeOyeT HaMu4us yueOHOro kaOuHeTa (U3HKH.

ObopynoBanue yueOHOT0 KaOMHETA!

MoCag0O4YHbIC MECTAa CTYACHTOB;,

paboyee MeCTO TpernoaaBaTeris;

pabouas 10cKa;

HarJsiIHbIC nmocooust (y‘-Ie6HI/IKI/I, OIMIOPHBIC KOHCIICKTBI-IIJIAKAaThl, CTCHABLI, KAapTOYKH,
pa3aaToyHbI MaTepual, KOMIUIEKThI Ja00paTOPHBIX padoT).

TexHnuueckue cpeacTsa 00y4eHUs:

— TIK,

— BUJEOIPOEKTOD,

— IPOEKLIUOHHBIN 3KPaH.
3.2. UudopmanuoHHoe odecrieueHne 00ydeHust
Ilepeyenr  pexoMeHayeMbIX  y4eOHbIX wu3gaHui, HHTepHeT-pecypcoB,
JAOINOJHUTEJIbHON JIUTEPATYPHI
OCHOBHBIE HCTOYHUKHU:
na cmyoenmos

Jmutpuesa B.®. ®usuka mist npodeccuii U CnenuanbHOCTEH TEXHUIECKOTO MPOQHIIs: YUeOHUK
JUI CTYJIEHTOB Mpo(ecCHOHANTBHBIX 00pa30BaTENbHBIX OpraHU3aliii, 0CBauBaOIIUX Mpodeccun u
cnemmansrHocTu CIIO. — M., 2017

Jmutpuesa B.®. ®usuka mist nmpodeccuii U crienuaibHOCTEN TexHu4Yeckoro npoduis. COOpHUK
3a1a4u: yuel. mocobue /i CTyJeHTOB NMPoQecCHOHATbHBIX 00pa30BaTEeIbHBIX OpraHU3aIuii,
ocBauBarImuX nmpodeccuu u cnernuanbHoctu CI10. — M., 2017

Jmutpuesa B.®D. ®usuka myist nmpodeccuii U CrienuaibHOCTEH TEXHUYECKOTO MPOhHIIs.
KonTposnbHable MaTepuansl: yue0. mocodue JUisi CTyIeHTOB MpoecCHOHATbHBIX 00pa30BaTEIbHBIX
opraHu3aryi, ocsanBaromux npodeccun u crenuaasaoctu CIIO. — M., 2016

Jmutpuea B.®. ®usuka mist nmpodeccuii U CrienuaibHOCTEH TEXHUYECKOTO MPOhHIIs.
JIaGopaTopHbIil MpakTUKyM: y4eO. mocodue Uil CTyIeHTOB MpodeCCHOHATIbHBIX 00pa30BaTEIbHBIX
opranusaiuii, ocsauBarouux npodeccuu u cnenunanbHoctu CI10. — M., 2017
Tpodumona T.U., dupcos A.B. ®usuka mis npodeccuii u crienuaIbHOCTEH TEXHUYECKOTO U
€CTeCTBeHHO-Hay4yHOro npoduieit: CoopHuk 3a1a4: yued. mocodue i CTyICHTOB
npodeccruoHabHBIX 00pa30BaTeNbHBIX OPraHU3aIMi, OCBAUBAIOIINX MPO(ECCUU U CIeIMaTbHOCTH
CIIO. - M., 2017
Tpodpumona T.U., upcoB A.B. @uzuka mist npodeccuit U crenruanrbHOCTEH TEXHUYECKOTO U
€CTEeCTBEHHO-HayyHOro npo¢uieil: Pemenus 3anad: yued. nocodue uist CTyAEHTOB
npodeccroHabHBIX 00pa30BaTeNbHBIX OPraHU3aIHii, OCBAUBAIOIINX MPO(ECcCUr U CIeMaTbHOCTH
CIIO. - M., 2016
®upcos A.B. ®uszuka a1 npodeccuii U ciennanbHOCTeN TEXHUYECKOTO M €CTECTBEHHO-HAYYHOT'O
npo¢uieit: yaeOHHK JUTsl CTYICHTOB PO(eCCHOHATBHBIX 00pa30BaTeIbHBIX OpraHU3alui,
ocBauBaromux npodeccun u crneruanbHocTd CI10/mon pen. T.U. Tpodumoroit. — M., 2017
JAvurtpueBa B.®. 3agaun no ¢pusuke CIIO: yuyed. mocodome. — M. «Akaaemus», 2003;
2009 r.
PoimkeBuu A.M. CoopHuk 3ana4 no ¢pusuke (6a3oBbiii)— M. «/Ipodha»2003, 2009.
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Jmutpuesa B.®. ®usuka: yueOHuk. — M. «Axkanemus», 2003.

I'enpenmreiin JI1.O., Iuk FO.M. ®uzuka. Yueonuk mis 10 ki — M., 2005.

I'eanenmrreiin J1.O. Tuk KO.U. ®usuka. Yuebnuk st 11 k. — M., 2005.

Tpodpumor T.U. Pusuxa B Tabaunax CIIO, M. «Akagemus»,2008r.

Tpodpumor T.U. ®usuxa .Coéopuuk 3agau CI10, M. «/Ipoda»,2008r.

Tpopumor T.U. ®usuxa .Pemenne 3agau CI10, M. «/Ipoda»,2008r

Iunckuit A.A. @uzuka, yueoHuk, M., @opym-Undpa-M, 2010.

I'pomoB C.B. ®uszuka: Mexanuka. Teopuss OTHOCUTEIBHOCTH. DJIEKTPOAMHAMUKA: YUeOHUK

st 10 k1. oOreoOpazoBarenbHbIX yupexaeHuit. — M., 2001.

I'pomo C.B. ®uszuka: Ontuxa. Temsnosslie saBieHus. CTpoeHuMe M CBOMCTBa BEIIECTBA:
YueOuuk s 11 k1. o6meoOpazoBaTenbHBIX yupexaeauit. — M., 2001.

KacbsinoB B.A. ®usuka. 10 ki1.: YueOHuk miis 001eo0pa3oBaTeIbHbIX YUeOHBIX 3aBEICHUN. —

M., 2005.

KacpsinoB B.A. ®usuka. 11 ki1.: YueOHuk 1151 06111e00pa3oBaTeIbHbIX YI€OHBIX 3aBEICHUM.
- M., 2003.

Camoitnenko I1.1., CepreeB A.B. CoopHHK 33724 ¥ BOTIPOCH! MO Gu3MKe: yued. mocodue. —
M., 2003.

Camoiinenko [1.U., Ceprees A.B. ®u3uka (111 HETEXHUYECKUX CHEIUAIBHOCTEHN): yUeOHUK.
- M., 2003.
/lna npenooasameneii
006 0o0pazoBaHUM B Poccuiickoit ®Denepanun: deaep. 3aKk0H OT
29.12. 2012 Ne 273-®3 (B pen. @enepanbubix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ uzm.,
BHeceHHBbIMU DenepaibHbIM 3aKk0HOM OT 04.06.2014 Ne 145-d3, B pea. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)
[Tpuka3z MunucrepctBa obpazoBanus 1 Hayku PD ot 31 mexabps 2015 r. N 1578 "O BHeceHnun
W3MEHEHUH B (peepaibHBIN TOCYIapCTBEHHBIN 00pa30BaTeIbHbIN CTAHAAPT CPEIHErO OOIIEeTo
00paszoBaHusl, YTBEPKACHHBIN MpruKkazoM MuHucTepcTBa 0Opa3oBanus u Hayku Poccuiickoit
Oenepanuu ot 17 mag 2012 r. N413".
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4. KOHTPOJIb U1 OLIEHKA PE3YJIBbTATOB OCBOEHUSI YYEBHOU
JUCHUIIJINHBI
KonTtpoib ¥ omeHka  pe3yJbTaTOB  OCBOCHHS  y4eOHOW  TUCIUTIIAHBI
OCYIIECTBIISICTCS] TIPETIOaBaTEIeM B MPOIIECCE IPOBEICHUS MPAKTUUECKUX 3aHITHH U
7a00opaToOpHBIX pPabOT, TECTUPOBAHHUSA, a TAKXKE BBIINOJHEHUS OO0YYaOIIUMUCS
WHIUBUYAIbHBIX 3aaHUH, IPOSKTOB, UCCIICIOBAHUN.

®opmupyemsbie OY /1 u DopMbI 1 METObI
o01IMe KOMINeTeHIHUU KOHTPOJISI M OLlEHKH
pe3yabTaToB 00y4eHusl

PesynbTaTsl 00yyeHHs
(MPEAMETHBIE PE3YJIBTATDI)

- ¢(OpMUPOBAHHOCTH [ToaroroBka cooOIIeHNH,
. JInuHocTHBIE JIOKJIaJ10B, pedeparos,
OpEICTaBJIICHUN O pOJIM U MECTE
caMOOpraHu3alusl, KOMITBIOTEPHBIX
(pru3MKHU B COBpEMEHHON Hay4YHO peryJsiTuBHbIE IIPE3EHTALUN
camoo0ydeHue, BrinosineHue nomamsmux
KapTUHE MUpa; TOHUMaHHUE .
NO3HaBaTeJIbHbIE 3aJlaHul, MPAKTUYECKUX
(pu3ugeckom CyniHOCTH nH(pOpMaIMOHHBIN OJIOK | paboT
. KOMMYHUKAaTHBHbIE Otuer no 1a60PaTOPHBIM
Habro/1aeMbIX Bo BeenenHoit .
KOMMYHHUKAaTUBHBIN OJI0K | paboTam
SIBJICHUH, POt PU3UKU B Beinonnenue

VHIUBUIyILHOTO MPOEKTa

(opmMupoBaHuu Kpyrosopa u
(pyHKIIMOHAJILHON IPaMOTHOCTU
4eJioBeKa JJIs PELICHUS
OpPaKTUYECKUX 3aj1ay;

-- chOPMHUPOBAHHOCTh COOCTBEHHOM
MO3UIMU 10 OTHOILIEHHUIO K
¢dbuzuveckoit nHpoOpMaIuy,
MOJIy4aeMOil U3 pa3HbIX HCTOUYHUKOB.
- BJIaJICHUE
OCHOBOTIOJIAralOIIUMHU
(puznuecKkuMHu NOHSATHUSIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMHU U
TEOPUSIMHU; YBEPECHHOE
HCIIOJIb30BaHuEe (PU3UUECKOMN
TEPMUHOJIOTUU U CUMBOJIUKH;
- BJIAaJ€HUE OCHOBHBIMHU
METOJIaMH1 Hay4YHOT'O MO3HaHUS,
HUCHOJIL3YEMBIMHU B (PU3HKE:
HaOII0/IGHUEM, OIMCAaHUEM,
U3MEpPEHHEM, DKCIIEPUMEHTOM;

- yMeHus1 oOpabaThIBaTh
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pPEe3yAbTaThl U3MEPEHUM,
OOHapy’>KUBATh 3aBUCUMOCThH
MEXy (PU3nIEeCKUMHU
BEJIMYUHAMHU, OOBSICHSITh
MOJIYYE€HHBIC PEe3yJIbTaThl U
JienaTh BBIBOJBI;

- chopMHUPOBAHHOCTH YMCHHS
peniath GU3UYECKUE 3a0a4H;

- ¢(hOpPMUPOBAHHOCTH YMEHUS
MPUMEHSTH TTOJTY4YSHHBIE 3HAHUS
J1s1 OOBSICHEHUSI YCIOBUN
OpOTEeKaHUs (PU3NIECKUX
SIBJICHUH B IPUPOJIE,
npodeccuoHalIbHOU chepe U AJist
OPUHSITHS TPaAKTHICCKUX
pelIeHnii B NOBCEIHEBHOM
>KU3HU;

- ¢(OpMHUPOBAHHOCTH
COOCTBEHHOU ITO3UIIUH I10
OTHOIIICHUIO K (pHU3UIECKOM
nHpopMauy, MOJy4aeMou u3

Pa3HbIX KICTOYHHUKOB.
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6.JINCT U3SMEHEHMI U JIOIIOJIHEHWI, BHECEHHBIX

B PABOYVIO [TPOTPAMMY

No m3MeHenus1, jata BHECEHUS] M3MEHEHNST; Ne CTpaHHIIbl C U3MEHEHUEM;

BbLJIO

CTAJIO

OcHoBanue:

IMoanucek Jua BHECHIEro H3MEHEeHHu s
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