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1. Ilenu ocBOEHUS TUCUMILIHHBI

Lenbto ocBoeHUs AUCHUIUIMHBI «OCHOBBI  (DPM3MKO-XMMHYECKOTO aHAU3a»  SBISACTCS
OBJIAJICHNE 3HAHMSMU TEOPETHYECKHX OCHOB (PM3MKO-XMMHUYECKOTO aHAIN3a M METOJOB HM3YYCHHS
($a30BBIX JMArpaMM CHUCTEM B 3aBHCHMOCTH OT NPHUPOJAbI KOMIIOHEHTOB M TEMIIEPATyphl, a TaKXkKe
dopMupoBaHne y OyAyIIero Marucrpa HpeACTaBICHHH O HamOoJiee aKTyaJIbHBIX HAarpaBICHUSIX
UCCIICIOBAaHUH B OOJIACTH TETEPOTCHHBIX PAaBHOBECHUII MHOTOKOMIIOHEHTHBIX CHCTEM Uil Pa3BUTHS
HayKH O MAaTepUaIOBEJCHUU. YCBOEHHE MaTepuana Kypca Ba)KHO IPH BBIIOIHEHHH BBITYCKHBIX
KB (PUKAIIMOHHBIX PA0OT.

B oOmactu BocruTaHUS JUYHOCTH LEJNBIO MOATOTOBKM MO JAHHOW AWCIMIUIMHE SIBISICTCS
¢dopmupoBanue COLMAIIbHO-THYHOCTHBIX Ka4yecTB CTYJICHTOB: IIEJICYCTPEMIIEHHOCTH,
OPraHW30BAaHHOCTH, TPYAOIIOOHS, OTBETCTBEHHOCTH, TI'PaXKJAaHCTBEHHOCTH, KOMMYHHKAaTHBHOCTH,
TOJIEPAHTHOCTH.

TpeboBaHus K pe3yJibTaTaM O0CBOEHHS M CHUILIUHbBI

3HaHMUS YMEHUS U BIAJACHHUS KOTOPBIMU JOJKHBI 00JaJaTh CTYIEHTHI AJS U3YYCHHS AUCLMILIMHBI
«OCHOBBI (PU3UKO-XUMHUYECKOTO aHATH3a:

[/3HaTh TEPMOJIMHAMUYECKHI aclieKT (pa3oBBIX MEPEXOAO0B U MPEBPAICHHIA:

— [I3HaTp 0o0LIME CBONCTBA PAaCTBOPOB AJIEKTPOJIUTOB U HEINEKTPOIUTOB!

— [ 3HaTth (1)H31/IKO-XI/IMI/I'-I€CKI/IC OCHOBBI IIOJIYYCHHUSA W IMPUMCHCHUA IIPOMBIIIJICHHO BaXXHBIX
HCOPTraHNYCCKUX BCIICCTB!:

— [ yMeTp ompenensiTh MU3MEHEHUE SHTPONUU SHTAIBIHMU U CBOOOJHON SHepruu B (Da30BbIX
MIPEBPAILICHUIX U XUMUYECKUX PEAKLIUAX:

- DYMGTB OOBICHSTH 3aKOHOMCPHOCTU B H3MCHCHHU CBOMCTB BCIICCTB CYIIHOCTb XHUMHUYCCKUX
pEaKLHiA:

— [] ymMeTbh NpPOBOJUTH BBHIYUCICHHS [0 XUMHUECKUM (opMyliaM U ypaBHEHUSIM a TaKkKe OMpeesiTh
HaIlpaBJIEHUE U TIOJIHOTY MPOTEKAHUSI XUMHUUYECKOTO IPOoLecca:

- 0 BJIAACTH BaXXHEUIIIMMU HAaBBIKAMH TEXHUKU na60paT0pH0ro SKCIICPUMCHTA

— TMONB30BaThCcs TMOCYAOW M MpUOOpaMHu TPOBOAUTH OIEpall B3BEIIMBAHUS, HArpeBaHUs, -
bunbTpoBaHMS, HEHTPUPYTHPOBAHUS CYIIKU:

- 0 BJIaACTh HAaBBIKAMU IIOUCKaA XUMHYECKON I/IH(l)OpMaIII/H/I C HCIIOJIB30BAHHUEM PA3JIMYHBIX
HCTOYHHKOB CIIPABOYHBIX HAYYHBIX W HAYUYHO-TIOIMYJISAPHBIX I/I3Z[aHI/II\/'I KOMITBIOTCPHBIX 0a3 JaHHBIX
pecypcoB MHTEepHETA

2. MecTo AMCUMIIMHBI B CTPYKTYPe OCHOBHOI NpodeccHoHaNbHOM 00pa3oBaTeIbHOI
NPOrpamMmbl

JucuumumHa «OCHOBBI  (PM3MKO-XMMHUYECKOTO aHAIM3a» OTHOCHTCA K  00s3aTeIbHBIM
JTUCITUTUIMHAM BapHaTUBHOMN dacTu Oyoka b1.B. M3yuaercs Ha 2 kypce B 3 cemectpe.

3HaHUS YMEHUS W BJIAJCHHs, MOJy4YEHHbIE MPU M3YYEHUH JUCHUIUTMHBI «OCHOBBI (DPU3MKO-
XUMHUYECKOI'O aHaJInu3a» HCO6X0}II/IMBI CTYACHTaM IIPpHU BBIIIOJITHCHHUUN BBIHyCKHOfI KBaHPI(i)HKaHHOHHOﬁ
paboThl MpH pELIeHUH Hay4YHO-MCCIENOBATENbCKUX 3a7ad B Oyaymed mnpodeccuoHanbHON
JIeATEITbHOCTH.

MexnpeaverHasi CBsi3b

Jucuuninuza Paznernbl, 3HaHNE KOTOPBIX HEOOXOAUMO MIPU U3YUECHUH
JIMCHATIIINHBI
1 2

dusnka OCHOBHBIE TIOCTYJIaTBI M IOJOKEHHS KBAaHTOBOM  TEOPHH;
KOH/ICHCUPOBAHHOTO | TYHHENbHBIM 3(QeKT; cTpoeHre aromMa U CBs3b C MEPUOANYECKOM
COCTOSIHUS CUCTEMON DJIEMEHTOB MeHeneeBa;  BBICOKO-TEMIIEpATypHas

CBEPXIPOBOAUMOCTb U IPOCTEHIINE YCTPOUCTBA HA €€ OCHOBE
®usnueckue ocHOBbl | OCHOBBI (M3MKH BakyyMa, IUIa3Mbl U TBEPAOIrO TeJa; MPUHIIMIIBI
BaKyyMa WCIOJIb30BaHUsL (PHU3NUecKuX 3(P(PEKTOB B BaKyyme, IUIa3Me U B




TBEPAOM TCJIC, B

OJICKTPOHHUKHU

npubopax W  YCTPOWCTBaX
IJIa3MEHHOM, TBEPAOTEIBHOM, MHMKPOBOJHOBOM U

BaKyyMHOM,
ONTUYECKOMN

JuctmuimHa  «OCHOBBI  (QM3UKO-XMMHUYECKOTO aHAllM3a» BXOJUT B
dopmupyronmx ¢GyHIaMEHTAIbHOE 00pa30BaHUE MArucCTPOB IO HAMPABICHHUIO

IMOJIYIIPOBOJHUKOB.

I[I/ICI_[I/IHJII/IHa «OCHOBBI (bI/I3I/IKO-XI/IMI/I‘-IeCKOI‘O aHaJau3a» SBIIETCS OCHOBHOM AJI1 U3YUCHUA
JUCHUITINH: «TepMOI[I/IHaMI/IKa CINIOIIHBIX CPEa», «OcHOBBI BaKyYMHOﬁ TEXHOJIOIun», «Pu3uka
MMOJIYIIPOBOJHUKOB), «HaHOCI/ICTeMH», KOTOPLIC UUTAKOTCA MapaJlJICJIbHO HUJIH ITO3KC.

[aKkeT JMCLUIUINH,
03.04.02

«Duszuka

Koa u O0001eHHbIe TPYA0BbIEe PyHKINH TpynoBbie yHKUMH
HAaUMEHOBaHME Kon HaumeHoBaHue |YpoBeHb HaumeHoBaHue Koa |Yposennb
npogdeccuoHaIbH KBaJIU(pu (moxypos
oro Kaluu €Hb)
CTaHJapTa KBaJIu(pu
Kaluu
01.001 emaror Ilenarormueckas O6wenenarornueckas | A/01.6
(memxarornueckast NS TENIbHOCTD 110 ¢bynkuusa. OOyuenue 6
AesiTeJIbHOCTh B MIPOEKTUPOBAHUIO U BocHuTaTe bHas AJ02.6
JAOLIKOJIbHOM, peanu3anuu ETENEHOCTD 6
HAYAJIbHOM 00pa3oBaTeNbHOTO
o0uiem, npoiiecca
A

OCHOBHOM 00pazoBaTebHBIX 6 PaszBuBatomas A/03.6
o0miem, OpraHu3aIMsIX JeSTeIbHOCTh
cpeaHeM 001IeM JIOIIKOJIBHOTO,
o0pa3oBaHuN) Ha4yaJIbHOTO OOIIIETO, 6
(BocnuTaTe. b, OCHOBHOTO 0O0IIIErO,
YUHTEJIb) CpPEIHEro OO0IIEeTo

o0Opa3oBaHUs

[Tenarornueckas

JEeSATEIbHOCTD MO

MIPOCKTUPOBAHUIO U [Temarornyeckas

B | peanuzauun 6 JeATEIbHOCTD MO B/03.6 6

OCHOBHBIX peanu3anuu nporpaMmm

o0mieobpa3oBareabH OCHOBHOT'O M CPEJTHETO

BIX MPOTPAMM o01ero oopasoBaHus




01.003
Ilemarornueckas
MeaTeIbHOCTD B
TOIIOJIHUTEIILHOM
00pa3oBaHUM JIETEH
1 B3POCITBIX

[IpenogaBanue mo
JTOIIOJIHUTCIIbHBIM
00111600pa30BaTEIIbHBI
M TIporpamMmam.

Opranuzanus
JIeSITeIIbHOCTHU
oOyyJaronuxcs,
HaIlpaBJICHHOHN Ha
OCBOCHUE
JIOTIOJITHUTEIIHLHOM
0011e00pa3oBaTeIbHON
MPOTrpaMMBbI

A.01.6

6.1

Opraunuzanus
JIOCYTOBOM
IEeITEIbHOCTH
o0yJaromuxcs B
MPOIIECCE peaTn3aluu
JIOTIOJITHUTEIIHLHOM
0011e00pa3oBaTeIbHON
IPOTPaMMBI

A.02.6

6.1

OobecnieueHue
B3aMMOJICHCTBUS C
POIUTEIISIMH
(3aKOHHBIMHU
IPEICTAaBUTEIISIMHU )
oOyyJarouxcs,
OCBaHBAIOIIMX
JIOTIOTHUTEITHHYIO
o011eo0pa3oBaTeabHy
10 IIPOTPaAMMY, IIPU
pelleHny 3a1a4
o0y4eHus u
BOCITMTaHUS

A.03.6

6.1

ITenarornueckuit
KOHTPOJIb U OLICHKA
JOTIOJIHUTEIIHLHOM
0011e00pazoBaTeIbHON
IPOrpamMMBbl

A.04.6

6.1

Pazpabotka
MIPOrPaMMHO-
METOIUYECKOTO
obecrieueHus
peanuzanuu
JOIIOJTHUTEILHOU
o011eo0pa3oBaTeIbHOM

MIPOTrpaMMBbI

A.05.6

6.2




b Opranu3anuoHHO- Opranuzanus u B/01.6 6.3
METOJINYECKOe MPOBECHHE
obecrieyeHne MCCIICIOBAaHHIA PHIHKA
peanuzanuu g  |YCIYT AOHOTHHTENLHOrO
JOTIOJTHUTEIIBHBIX 00Opa3oBaHus JIeTeH U
o0mieo0pa3oBareabH B3POCIIBIX
BIX TIPOTPAMM
OpraHu3aiuoHHO- B/02.6 6.3
Me1arornyeckoe
COTPOBOXKICHHE
5 METOINYECKON
eI TEITBHOCTH
Me1aroroB
ITOTIOTHAUTEITLHOTO
0OpazoBaHMs
MounuTtopuHr u onienka | B/03.6 6.3
Ka4yecTBa peain3aluu
reaaroraMu
g {lOTOMHHTEIBHBIX
00111600pa30BaTEIbHBIX
porpaMm
C OpranuzaluoHHO- Opranuzanus C/03.6 6.3
Mearorn4ecKoe JIOTIOTHATEITHFHOTO
obecrnieueHue o0Opa3oBaHUs J1eTel U
pea3anuu 5 B3POCJIBIX 110 OJTHOMY
JIOTIOTHUTETIbHBIX WA HECKOJIBKUM
0011e00pazoBaTesibH HarpaBJIEHUSAM
BIX TIPOTPAMM JeSTeNbHOCTH

3. Pe3y.]'ll)TaTbI OCBOCHHUA NUCIHHUITINHBI

KomMmnerenuun oﬁyqalomerocﬂ, (bopMupyeMl)le B pe3yJjibTaTe¢ OCBOCHHUA TUCIHUITJIMHBI

Hpouecc HU3YyUYCHUS JUCHUIIJIMHBI HAIIPABJICH HA q)OpMI/IpOBaHI/Ie OJICMCHTOB CJICAYHOIIUX

KOMIIETCHIIN:
Kon HanmeHnoBaHne KOMIIETEHLIUH Nuauxarop B pesyabTare ocBoeHusn
KoMmIere AOCTHKEHU S AMCUMILIMHBI 00y4arouiics
HIH KOMIIeTCHIIUH HOJIAKEH
OIIK-1 Nudopmanmnonto- Cnocoben MK ok,
KOMMYHHMKATHUBHasi TPaMOTHOCTb MPUMEHSITh 3HAeT TEOPHUIO U OCHOBHbBIE
IIpH pelIeHur Tpo(heCcCHOHATBHBIX | GyHIaMEHTAIbHbI | 3aKOHBI B 00JIaCTH
3a1a4 € 3HaHUA B €CTECTBEHHOHAYYHBIX
obnactu GU3UKKA | TUCIUIUINH
JUISL pELIEHUS WK orxi-2.
HAy4HO- YMeeT ucnonb3oBaTh
HCCIIEI0BATENLCK | €CTECTBEHHO-HAyYHbIE 3HAHUS
WX 337124, a TAKXKE | IPH OOBSICHEHUHN
BIIAJETh SKCIIEPUMEHTOB, PELICHUS




OCHOBaMH
IeJaroTHKH,
HEOOXOINMBIMHA
JULST
OCYIIECTBJICHUS
MPEno/1aBaTesIbCK
O IEATCIHLHOCTH;

poeCCHOHATBHBIX 3a]1a4.

NJK orki-s.

Brnaneer ocHoBaMu
nneaaroruku, HGOGXOI[I/IMBIMI/I
JUIS OCYIIECTBIICHUS
MPEIOaBaTENbCKOU
NesITeIbHOCTH U pabOThI B
HAYy4YHBIX IPYyIIaX.

OIIK-4

CrocobeH
OTIPE/CIISATh
chepy BHEAPCHHS
pE3yIIbTaTOB
HayYHBIX
HCCIICAOBAHUI B
obacTH cBoeH
npohecCuoHaTbH
Ol IeATEILHOCTH

UK onka-1

Brnaneer HaBeikamu Opath
OTBETCTBEHHOCTH 3a I10-
CJIEJCTBHSI CBOMX PEIICHUH,
Kacaromuxcs npodeccu-
OHAJIBHOM AESTEIBHOCTH
YMeeT npuHUMATh PEIICHHS B
cdepe cBoeii mpo-
(beccroHaIbHOM NesITeNbHOCTH,
BBICKa3bIBaTh, 000CHOBHIBATH U
OTCTaMBaTh CBOIO TO3UIHIO T10
BOIIPOCAM, KaCAIOIIUMCS
npodecCHOHaIbHOM NesITeNbHO-
CTH.

CrniocoOHOCTh TPUMEHSTH Ha
NPaKTUKE YMEHHS U HaBbIKH B
OpraHu3aluu
MCCIIEIOBATEIbCKUX H
MIPOEKTHBIX PaboT, criocobeH
CaMOCTOSITETILHO
OpTaHU30BHIBATh U MPOBOINUTH
HayYHbIEC UCCIICIOBAHUS U
BHE/IPATH UX PE3YJIbTATHI B
Ka4yecTBE YJICHA WU
PYKOBOJUTEJISI MAJIOTO
KOJIJICKTHBA

UK oriks-2

CrniocoOeH k abcTpakTHOMY
MBIIICHHIO, aHAIM3Y, CHHTE3Y ;
TOTOB K CAMOPAa3BUTHIO,
camopean3aluH,
WCTIOJIb30BaHHIO TBOPYECKOTO
MOTEHIIHANA JIJTSl PEIICHNUS 3219
npoecCuoHaNbHON
JIesITeJIbHOCTH;, CIIOCOOCH
WCTIOJIb30BaTh B
npoecCuoHaNbHON
JESITeIBbHOCTH YTIITyOJICHHbIE
(dbyHIaMeHTaIbHbBIC 3HAHUS,
MOJIy4YEeHHBIE B 00J1aCTH (PU3HKH.

MK onka-3

Crioco6eH BRIOMPATH METTH CBOCH
NIESATEIIEHOCTY U IyTH UX
JIOCTYXKCHHMSI, TPOTHO3UPOBATh




MOCIIEACTBUS HAYYHOH,
MPOU3BOACTBEHHON 1
COITMANTBLHOM JeSITCIIFHOCTH,
MPUMEHSTh COBPEMEHHEIC
METO/BI aHaln3a, 00padOTKU U
npecTaBiIeHus] HHHOPMAIIUH B
cepe mpodheccrnoHaTBHOM
NIESATSIIBHOCTH, CTABUTh U PEIIaTh
3aJla4uM, yMETh CUCTEMHO
aHAM3UPOBATH HAYYHBIE
MPO0JIEMBI, TCHEPUPOBATH HOBBIE
WJEU U CO3/1aTh HOBOE 3HAHUE -

4. CTpyKTYypa H cojiep:KaHue TUCHUITUHbI
4.1. CTpyKTypa JTUCHUIIHHBI (MOIYJIA)
OO61mas TpyA0eMKOCTh AUCHUIIITUHBI COCTABISET 2 3aYETHBIX €IUHUIL], /2 YacOB.

Ne Buabl yueOHo# padoThl, BKJIKOYAsA @DopMBbI TEKYLLET0
n/n CaMOCTOSITEIbHYIO PadoTy KOHTPOJIsI ycnieBaeMocTu (no
CTY/1eHTOB M TPYA0eMKOCTh (B Hedenam cemecmpa)
KonraktHas | Camocrositesib-| Popma npoMexyTOYHOMI
pa6ora Hasi paboTa |aTTecTanuu (no cemecmpam)
3
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MeTo bl OUUCTKH XMMUYECKHUX JJIEMEHTOB U CIUIABOB
1 Tema 1.1 3 6 2 8 4
2 Tema 1.2 3 6 4 10 4
3 Tema 1.3 3 4 2 8 4
[TocTpoeHue quarpaMmbl COCTOSTHUS TIOTYITPOBOAHUKOBBIX COCIMHEHHM
4 Tema 2.1 3 6 4 10 4
S) Tema 2.2 3 6 2 10 4
6 Tema 2.3 3 4 2 6 4
OOmas Tpy10eMKOCTb, B . 7232 e | 48| | 24| | | | | | |

4.2. COOEP) KAHUE JUCHUITJINHBI

TeMbl, BUAbI 3aHATHIH 1O JUCIUILTIMHE

MeToabI OUMCTKH XUMHUYECKHUX DJIEMEHTOB U CIIABOB.

Tema 1.1. 1. XumMudeckas ouncTka. 2. MeToJ1 30HHOH IIaBKH.

BriBo1 3aK0HOB pacmpeneseHue mpuMeceil BI0JIb KpUCTasia P UX BRIPAIIMBAHUN U3 KUAKOHN (a3bl U
oOcyxaeHne (akToOpoB, OMPEICNAIOMNX MPeaeIbHYI0 OYUCTKY MarepuanoB. OOIIMe MPUHIUIBL H
CIOCOOBI JISTUPOBAHMS TIOTYIIPOBOIHUKOB.

Tema 1.2. Meron BakyyMHON JuccHUIALUU. 4. METOI SKCTPaKIUH.



TexHomOTHS METO/Ma BaKyYyMHOW JMCCHIIAIIMM M SKCTPaKIMU. BakyymHash MUCCHIALMS XUMHUUYECKHUX
3JICMCHTOB Ha TGXHOJIOFH‘-IGCKOﬁ KOHOHKG(MeTaHHOB 158 HQpGXO,Z[HI:IX BHGMGHTOB).

Tema 1.3. MeToa BeImapuBaHUsI.

OCEDKIIGHI/IC HyTeM BBIHapI/IBaHI/ISI OCHOBHBIX XUMHWYCCKUX 3JICMCHTOB.

IMocTpoenue AuarpaMmsl COCTOSIHHSL TOJIYIIPOBOAHUKOBBIX COeIMHEHUI
Tema 2.1. [Tuddepennmanbro-repmudeckuii (JITA) anamus cuctemsl
YcrpoiictBo u npuHimn padotel ycranoBku JITA. IlogroroBka martepuainoB s npoencaust JITA.
PacmdpoBka Tepmorpamm.

Tema 2.2. MUKpPOCTPYKTYPHBIH aHAIM3 MOJIYNPOBOJHUKOBBIX CIUIABOB M PEHTTeHO(A30BbIN aHaIU3
(P®A) nomynpoBOJHUKOBBIX CILUIAaBOB

CHATHe peHTreHorpaMMm IMpH NPOBEIACHHHM PEHTreHo-($a3oBoro axanmu3a cruiaBoB. llocTpoeHue
Jyarpamm 1o IpUHLKITY COCTaB-CBOKCTBA.

Tema 2.3. M3aMepenue aJ1eKTPONpOBOAUMOCTH CILIABOB

[TonroroBka 00pa3IOB UCCIEAYEMbIX CIUIABOB JUISI M3MEPCHUS UX YICIBHOM AJIEKTPOIPOBOTHOCTH C
LCJIBIO IMOATBCPKACHUA T'paHULl CYHICCTBOBAHUA TBCPAbBIX PAaCTBOPOB IIPH IMOCTPOCHUHU JUAarpaMMbl
COCTOSTHUS

IlpakTH4yecKkue 3aHATUA

Ne Ne Temb1 HanmenoBanue npakTU4YeCKUX 3aHATHH,
n/0 | JUCHUILIUHbBI
1 11 Pacuer MOJIpHBIX MacC CIOKHBIX IOJYIPOBOJHUKOBBIX CILIABOB
COI'JIACHO CTEXHMOMETPUN XUMHUYECKOI'O COSMHEHUSI.
2 1.2 Pacuer KOJOH [UIS MPOM3BOJCTBA OYMCTKA XMMHUYECKUX DIIEMEHTOB
METOIOM BaKyyMHOM JUCCHIISIIUH
3 2.1 ITocTpoenue rpaayrpoBOYHOM KpuBOii [yt Tepmomnaps! [1P/36.
4 2.1 Pacuer temneparyproro nosus neun JATA
5 2.2 O3HakoMJIEHHE K TMIOATOTOBKE OOpa3loB Ui HM3YyYCHHS MHKPO
CTPYKTYPBbI IUIH(OB MOJTYIPOBOAHUKOBBIX CIIJIABOB
6 2.3 [locTpoeHne muarpaMMbl COCTaB-CBOMCTBa  IOJIYIIPOBOJAHUKOBBIX
CIJIaBOB (3aBUCUMOCTb Y/AEIbHON 3JEKTPONPOBOJHOCTU CIUIABOB OT
COCTaBa IMOJIYIPOBOJAHUKOBBIX CIIJIABOB ) 1O 33IaHHBIM TOYKAM
7 2.3 IloctpoeHne nuarpaMMbl COCTaB-CBOMCTBAa IMOJIYIPOBOJAHUKOBBIX
CIIABOB (3aBHCHUMOCTH YAETBHOM 3JIEKTPOINPOBOJHOCTH CIIJIABOB OT
COCTaBa MOJIYIIPOBOAHUKOBBIX CIIJIABOB) 1O 33/1aHHBIM TOYKaM

Tema Ne 1.1
PacueT MOJISIPHBIX MACC CJA0KHBIX MOJYNPOBOAHUKOBBIX CIUIABOB COTJIACHO CTEXHOMETPHH
XHMHYECKOro COeIHHEeHH s
PacueT MOJISIpHBIX Macc CIOKHBIX TOJIYIPOBOJHUKOBBIX COCIMHEHHI Kilacca AB3CY,, a tak xe
pacueT 3TUX Ke MapamMeTpPOB ISl CUCTEMBI A183C62- A3B3C62 (A- Au, Cu, Ag, Tl; B-Ga, In, TI; C-S,
Se, Te)

Tema Ne 1.2
Pac4er K0/10H 111 NIPOM3BOACTBA OYMCTKH XUMHUYECKHUX JIEMEHTOB METOI0M BAKYYMHOM
JUCCHISALIUHA
Pacuer mapamerpoB (reomMeTpruyeckuX KOH(GUTYpalnii) TUCCUISIIMOHHON KOJIOHHBI M KOHTEHHEPOB.
Tema Ne 2.1
ITocTpoenne rpaaynpoBo4Hoii KpuBoii 1J1s1 Tepmonapsl I1P/36.
[TocTpoenue rpayupoBOYHOM KpuBOi i1 Tepmorapbl [1P/36 mo penepHbIM TouKaMm.



Tema Ne 2.1
Pacuyer remneparypHoro nojs neyu ATA
Tema Ne 2.2
O3HakoMJIeHHe K NOATOTOBKE 00pa3LO0B I H3yYeHHs] MUKPO CTPYKTYpPHI ILIH(OB
MOJIYNPOBOJHUKOBBIX CIIABOB

O3HakomJieHHE K  TOATOTOBKE  OOpa3loB  JUISI  M3YYEHUS  MHUKPOCTPYKTYpPHl  IIIH(OB
HOJIYIIPOBOJJHUKOBBIX CILJIABOB, IPOBEACHUE PEHTICHO-(PA30BOr0 aHaIu3a U HU3MEPEHUE YJIEIbHOrO
COIIPOTHUBIICHUS HUCCIIEYEMBIX 00pa3IOB .

Tema Ne 2.3

ITocTpoeHue 1MarpaMMbl COCTAB-CBONCTBA MOJIYNPOBOJHUKOBBIX CIIJIABOB 110 32/ JaHHBIM
TOYKAM
[ToctpoeHnne auarpaMMbl COCTaB-CBOMCTBA IOJYNPOBOAHHUKOBBIX CIUIABOB (3aBHCHMOCTh

YIIEIbHOM 3JIEKTPONPOBOAHOCTH CIIJIABOB OT COCTABA IOJIYNPOBOAHUKOBBIX CIUIABOB ) IO 33aJaHHBIM
ToukaM. OnpesiesIeHue rpaHml] CyIleCTBOBaHUs TBEPABIX PaCTBOPOB CUCTEM Kiacca A'BC®,- A®B3CY,
(A- Au, Cu, Ag, Tl; B-Ga, In, TI; C-S, Se, Te).

5. OO0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Tpu peanmuzanmu Kypca « OCHOBBI (PU3UKO-XUMHUYECKOTO aHAIIN3a» B (DU3HMKE UCIIOIB3YIOTCS:

TexHOI0rMU: KOHIICHTPUPOBAHHOTO O0YYEHHS, MOAYILHOTO 00Y4YEeHHUS, Pa3BUTHUS JIUYHOCTU U
pazBuBatoniero o0yuenus, AudQepeHnnpoBaHHOTO 00yICHUSI.

@opMBbI: JIEKIINH U TPAKTUUYECKUE 3aHSITUS.

3aHATHS IPOBOJATCS B BUJE JIEKUUN C UCIOJIb30BAHUE COBPEMEHHBIX TEXHUYECKUX CPEICTB
oOydeHus (MEPCOHATBHOTO KOMITBIOTEpAa W IMPOEKTOpa) C JAEMOHCTpaluell MpakTH4ecKod paboThl
IIPOrPaMMHBIX NPOJYKTOB, a TAK)KE MPAKTUYECKUE 3aHITHUSI C IPUMEHEHUEM HarJsHOro MaTepuala B
BHJIC PEATbHBIX 00pa3oB (110 BO3MOXKHOCTH).
[TpumeHeHne MHPOPMALTMOHHBIX TEXHOJIOTUH TTO3BOJISET:

. HAIOJIHUTH 3aHATHS HOBBIM COZEPKaHHUEM;

. MOBBICUTH MOTHBALINIO K 00YUYEHHIO;

. pa3BHUBATh TBOPUYECKOE BOCIPHUATHE OKPYXKAIOIIETO MUPA;
. pa3BUBaTh UHTEJUIEKTYaJIbHbIE PECYPCHI YUAIIUXCS;

. (bopMHpOBATh 3NIEMEHTHI HH(OPMAIIMOHHOHN KYJIbTYpPHI;

Metoab! 1 neJM: TpaJAULMOHHBIE U AKTUBHBIE (TPYIIIOBBIE U UHAMBUIYaJIbHBIE);
TPU OCHOBHBIE L€ JIs YCIICIIHOTO MPOBEAEHUS YPOKA C KOMIIBIOTEPHOM IMOIIEPKKOMN:

. Junaxktuueckas (o] AMJAKTHYECKUM 00ecrieueHneM TIOHUMAl0TCs yueOHbIe MaTepuabl,
KOHKpeTHas oOyJarolias mporpamMma u amnraparypa)

. Mertonnyeckas (onpeeneHne MeTo10B UCII0Ib30BaHHs KOMITbIOTEpPA B IPENOIaBAHUN TEMBI,
aHayu3 y4yeOHBIX pe3yabTaTOB M MOCTAHOBKA CIIEAyIOLIeH yueOHo 1enn)

. OpranuzanyoHHas (3Ta 3a/1a4a COCTOUT B TOM, YTOOBI BEIPA0OTATh M 3aKPEMUTh Y YUallluXCsl

HaBBIKU Pa0bOTHI ¢ Y4eOHOU POrpaMMOii, OpraHu30BaTh padoTy, U30eras neperpy3ku yJamuxcs u
HEPaLMOHAIBHOMN TpaThl BPEMEHH )

Ta6auua 5.1.
AKTHBHBIEC U MHTEPAKTHBHbIE GOPMBI POBeACHUS YUeOHBIX 3aHATHHA M0 IMCUHUILIHHE
Ner.mi. | Tema mporpaMMbl IUCHUIUIMHBI [IpumensieMble TEXHOJIOTHU Koi-Bo
ayauT.
JacoB
1 XuMHyeckass oO4YHCTKA. MeToJ | Ki1accu4ecKoe TPAAUITHOHHOE; 6
30HHOM MJIaBKH. JIEKIIMOHHOE 00yUeHUE
2 MeTton BAKYYMHOH | KJIACCHUYECKOE TPAAUITHOHHOE; 8
JOUCCUIIIAIINN. MGTOI[ JICKIIMOHHOC 06yquHe, HarjiIsdaaHbIC,
SKCTPaKIIUH. MIPOTPAMMHUPOBAHHbBIE
3 Merto/1 BeIapUBaHuUs. KJIaCCUYECKOE TPagUuLIMOHHOE, 6




JEKIIMOHHOE  00y4yeHue,  BepOabHbBIC

(aymmo)

4 Huddepennmanbao- KJIACCUUYECKOe TPagUITMOHHOE; 6
tepmuyeckuit  (ATA) ananu3 | J€KIIMOHHOE oOyueHwue, HarJsiIHbIE,
CUCTEMBbI IPOrpaMMHUPOBAHHBIE

5 MuKpocTpyKTYpHbII aHaJIU3 | KJIaCCUYECKOe TPaJULIMOHHOE; 8

MOJTYTIPOBOTHUKOBBIX CIUIABOB U | JICKIIMOHHOE OOyUYEHHUE, CaMOCTOSTEIbHAS
pentreroda3zonbiii ananu3 (POA) | pabora

MOJTYTIPOBOTHUKOBBIX CIUIABOB
6 W3mepenune KJIAaCCUYECKOE TPaTUIIMOHHOE; 7
AIIEKTPONPOBOIUMOCTH CIUIABOB | JIEKIIMOHHOE 00y4eHHe, caMooOyueHue

6. YueOHO-MeTOAUUYECKOE ODeclevyeHne CaMOCTOSATeIbHO padoThl cTyaeHTOB. OLeHOYHbIe
cpeacTBa IJIsl TEKYLIEro KOHTPOJISI yCIeBaeMOCTH, NMPOMEKYTOYHOH aTTecTallMd MO HMTOraM
OCBOCHMSA TMCIUIIHHBI.

Leabr0 camMOCTOATENLHOW paOOThl MaruCTpaHTa SIBISIETCS CaMOCTOSATEIBHOE MpPUOOpEeTEHHE
HOBBIC 3HAaHWK W  BBIPa0OTKAa  CHOCOOHOCTM K  TOCTOSIHHOMY  CaMOOOYYCHHIO U
CaMOCOBEPILIEHCTBOBAHUIO B MPO()ECCHOHAIBHOM U COIMAIbHO-00IIECTBEHHBIX Cepax NesITeIbHOCTH.

OOmiee 4YHCIO YacoB MEXIY CaMOCTOSATENBHOW paboTON CTYyIEHTOB W  ayIAUTOPHBIMU
3aHATUAMU JENUTCA OpoBHY. OOMmMit 00beM TuCHUTUTMHBI «OCHOBBI (PU3UKO-XMMHUECKOTO aHAIU3a)
cocraBisieT 144 u (4 3. e.). Ha camocroarensHyro padboty npuxomautcs 84 9 (2,33 3. e.). IToT 00beM
YacOB JICJIUTCS IOPOBHY MEXKIY CAMOCTOSTEIBHOM MOATOTOBKOW TEOPETHYECKOTO Kypca K SK3aMEHY H
HOI[I‘OTOBKOﬁ K ONPaKTUYCCKHUM 3aHATUAM

6.1. CamocTosiTEeIbHOE H3YYCHUE TECOPETUICCKOI'O MaTepuaJia

OO6mas TpyaoeMKocTh 4 3. €./144 4, Tpy10eMKOCTh CaMOCTOSITEIbHOTO u3ydeHus 1,65 (42 u)

BuioM UTOroBOro KOHTpOJS MO JUCUUILIMHE SIBISETCS cllaya dK3aMEHa MO TEOPETHUYECKOMY
KypCy.

[Ipu moAroToBKE K cAaye ’K3aMeHa MO JEKIMOHHOMY KypCy HEO0OXOIUMO B MEPBYIO OYEpeh
BOCIIOJIb30BAaThCSl KYpPCOM JIEKIHMM MO JAHHOW AUCUUIUIMHE. TeopeTHdecKHil Kypc MOJEJIEH Ha JBa
Moayis. B mepBoM Mojylie M3N0KEHBI PA3IMYHbIE METOAbl OYMCTKM XUMHUYECKHUX DJIEMEHTOB HU
criaBoB. Bo  BTOpoM  Monyne W3JIOKEHBI METOAbl TMOCTPOSHHUS JUarpaMMbl — COCTOSIHHS
MOJIYITPOBOJTHUKOBBIX COETMHEHUI

[Ipu wu3ydeHunm TmepBOTO MOAYJS HYXKHO OOpaTUTh BHHUMAaHHE Ha TeEpeUeHb BCEX
TEXHOJIOTHYECKHUX MPOIECCOB, C TTOMOIIBID KOTOPBIX MOXHO (hOPMHUPOBATh CpeAy AJIs MOATOTOBKU U
MIPOBEICHUST OYUCTKM XUMHUYECKHX DJIEMEHTOB W CIUIABOB PAa3jIMYHBIMU MeToaamu. HemanmoBaxHoe
3HauEHUE UMEET 3HAHNE TEXHOJIOTHYECKOTO 000y T0BaHUSI.

N3yuenue BTOporo Moayss TpeOyeT 3HaHue mpuHIuMna padboTel ycraHoBku JITA u paznmuyHbIx
METOJIOB TIOCTPOCHUS TUarpaMMBbl COCTaB-CBOMCTBA MOTYIPOBOAHUKOBBIX coequHeHuH . Heooxoanmo
YETKO 3HaTh TPEOOBAHMS K CpeJie IS CO3/IaHUs YCTPONCTBA WU MpuOOpa, — oOpaTUTh BHUMAHHUE Ha
MOBBIIIIEHUE JKCIUTYaTallHOHHOW YCTOWYMBOCTH TpuOOpoB. Bcerma nepxkaTe B TOJE 3pEHUS
TEHJICHIIUU PA3BUTHS TEXHOJOTUN KaK ()OPMHUPOBAHMS CPE/IbI, TaK M PUOOPOB HA €€ OCHOBE.

J171s1 BBISICHEHHSI BOSHUKIITUX BOIIPOCOB WJIH TIOJIYYCHHS YTIIYOJICHHBIX 3HAHUH MO THUCIIUILIAHE
BOCTIOJNIL3YHTECHh TIepeyHeM OMOIMOTpadUYecKX CChUIOK, MPUBEIECHHBIX B KOHIIE KaXKIIOH JEKIUU
Kypca JIEKIUH.

MaructpaHTtam, KOTOpbIE TOJDKHBI CAMOCTOSITENIbHO OTBICKMBATh HEOOXOJIUMBIC CBEICHUS U3
MIPEACTABICHHBIX JIUTEPATYPHBIX HCTOYHUKOB, HEIENecO00pa3HO YyKa3blBaTh HOMEpa CTPaHUII,
MO3TOMY aBTOPbI CTPAHUIIBI HE TPUBOIST.

CaMOKOHTpOJIb YCBOEHHBIX 3HAaHUM MOKHO IIPOBECTH IO BOIPOCAM, IPUBEJACHHBIM B KOHIE
Kaxaon nekmuu. OOIee KOTMYEeCTBO BOMPOCOB IS CAMOATTECTAIMM HE MEHEe 7 Ha OIHY JICKIIHIO
TEOPETUUYECKOTO Kypca, T. €. Bcero He MeHee 60 BopocoB.



Ha camocTrosiTenpbHOE M3yueHHE TEOPETHUECKOT0 MaTepualia, KOTOPhI HE paccMaTpUBAETCs B
Yyachl JICKIIMOHHBIX 3aHITHH, OTBEIEHO 42 4.

6.2. MeTonnueckne yKa3aHus M0 OPraHU3aIUN CAMOCTOSITEIbHOI paGoThl CTYJI€HTOB
Llenpto caMOCTOSTENLHONW pPabOTHl MarucTpaHTa SBJSIETCS CaMOCTOSITEIbHOE MPHOOPETCHHUE HOBBIC
3HaHUH U BBIPAOOTKa CIOCOOHOCTH K MOCTOSHHOMY CaMOOOYYEHHIO M CaMOCOBEPIICHCTBOBAHHIO B
npoeCCHOHATLHON B COLIMAIBHO-00IIECTBEHHBIX c(hepax NesTeIbHOCTH.

CamocTtosTenpHas ydeOHasi padoTa mpejcTaBlieHa TakuMHu (Gopmamu ydeOHOro mporecca, Kak
JICKITHsI, CEMUHAp, MMPAKTHYECKHE U JTa00OpaTOpHBIC 3aHATHS, SKCKYPCUH, TOArOTOBKAa K HUM. CTylIeHT
JMOJKEH YMETh BECTH KpAaTKHE 3allUCh JICKIUH, COCTaBISATh KOHCICKTBI, IJIAHBI W TE3HCHI
BBICTYIICHUH, IOA0UPATh IUTEPATYPY U T.1I.

Hayunast camocrosiTenbHast paboTa CTy/IeHTa 3aKIII0YaeTCsl B €ro y4aCTUH B paboTe KPY>KKOB Ha
kadeapax, B Hay4dyHbIX KOH(EPEHIMSX pa3HOTO YPOBHS, a TaKKe B HAMHUCAHUH KOHTPOJILHBIX,
KYPCOBBIX U BBIITYCKHBIX KBATN()UKAIIMOHHBIX (IUIUIOMHBIX paboT) padorT.

CamocrosiTeabHast paﬁoTa CTYAEHTOB BKJIIIOYACT CJICAYIOIINEC KOMIIOHCHTHBI:

NoNe Kon-Bo ®dopma
HaunmenoBanue paboThl
/1 4acoB KOHTPOJIS
IIpopaboTka JEKIIMOHHOTO 27
1 pop 1 DK3aMeH
MaTepuaia
IloaroroBka k 27
2 cobece0BaHue
MPAKTUYECKUM 3aHATHUSIM

Bonpockl camocTosiTeIbHOI padoThI

Ocob6ouncThIe BelecTBa

Meroapl KOHIIEHTPUPOBAHUS IIPUMECEN U ONIPEAEICHUS YUCTOTHI IIOJYIIPOBOJHUKOB.
Meron HeWTpaIu3aLuH.

IIepmaHraHaTOMETPUYECKHI METO/.

HNonomerpuyeckuii METOA.

I'paBUMETpHUYECKUI METOI.

[MTonsiporpaduueckuii MeTos.

MHUKPOKPHUCTAIIIOCKOITMYECKUN METOI.

OMHCCUOHBIN CIIEKTPAJIBHBIN aHAIN3.

doToMeTpus MJIaAMEHHU.

DOTOMETPUYECKUNA METO/,.

Hedenomerpuueckuii MeTo/I.

DyopUMETPUYECKUI METOI.

Kunerndeckue MeTOMBbI.

MeTonbl KITacCHYECKON aHATUTUYECKON XUMUH.
DNEKTPOMETPUUECKUE METOIBI.

Macc-cniekrporpapuieckuii MeTo.

XuMHUecKasi KIacCU(PHUKAIH TOJTYyIIPOBOIHUKOB.

[Tomy4yenue u ouncTKa cepel, CeaeHa, TeJypa.

[Tony4yeHnue u ouncTKa Meau, cepedpa, 30J10Ta.

ITony4yeHue u o4ncTKa rajuvs, Taaus, UHIUS.

MertamioXxuMu4ecKkrue CBOMCTBa MeIM, cepeOpa, HHAWS, TaJJIU, Tallusl.
[Toryuenue u ourcTKa Meau, cepedpa, UHUS, TaIns, TaJlus.
["opu30HTaNBHO HANIPABJIEHHAS KPUCTAJUIM3ALMS 111 OUUCTKU UHNS, TAJUIMSI, TaJIHsl, CEJIECHA.
Tpasnenue. [Ipupoa npoueccoB TpaBiaeHUs.

CocraB TpaBUTENEH.

[TpakTHYeckoe UCIOIB30BaHUE PA3IUYHBIX KAPTUH TPABICHUS

CoNoOAWNE

NPDODNNMNNONNNNRRREPRPRERRRRERE
NOUNRWNPOOONOUAWNEO



6.3. Martepuajabl Il NPOBeJeHUS TEKYLIero M MNPOMEXKYTOYHOI0 KOHTPOJISI 3HAHUH
CTY/IEeHTOB
Bonpocs! k 3a4ety
Meton Tepmorpaduu
Mertoas! 3anucu. OObIYHAS 3aMUCH.
HuddepennmanbpHas 3amuchk.
Juddepenunanpaas Tepmonapa.
[Teun
Mertoap!l HarpeBa 1 IPUOOPHI AJISt PEryJIMPOBKH €TI0
['pagyupoBka Tepmorap.
PacmmpoBka TepMmorpamm.
[TnaBnenue. Kunenue Bo3roHka | McClapeHUe.
. llonmumopdHbIe mpeBpalieHus.
. Tepmorpaduueckoe onpezaeneHue TemioT (Ha3oBbIX MPEeBpaLICHUI
. I3mepenue yienbHOro COMPOTUBIICHUS UCCIIETYEMbIX TTOTYIPOBOHIUKOBBIX CIIABAB
. CtpykTypHble 1e()eKThl B TOTYIPOBOJHUKOBBIX KPUCTAIIIAX.
. Knnaccudukarus 1e)eKToB CTPYKTYpHI.
. Toueunbie nedeKThI
. BiiusiHue ToueyHBIX e)eKTOB Ha CBOMCTBA KPHCTAILIIOB.
. O6pazoBaHue TOYECUHBIX AEPEKTOB.
. Aucnokarus.
. JIBI>KeHUe AMCIOKAIUi
. DHeprus JUCIOKalUH.
. OcHoBHbIE THIIBI ()A30BBIX AMATPAMM
. Tpeyronbauk I'u66ca.
. JlnarpaMMbl COCTOSIHUSI B ITPOCTBIX CUCTEMAX C BTEKTHKOM.
. CucTeMbl, KOMIIOHEHTHI KOTOPBIX 00pa3yloT TBEP/IbIE paCTBOPHI
. HopmanbHast HampaBlieHHasi KpUCTAJUTH3AIHSL.
. Meron YoxpanbCKoro
. 30HHas MJIaBKa
. MeToJ1 XuMHYECKOTO TPaHCIOpPTa
. METO/1 BAKYYMHOU AUCHMIIISLIIH
. O0111Me NpUHLHUIIBI ¥ CIOCOOBI JINTUPOBAHUS TOTYIIPOBOJHUKOB.
. OCHOBHBIE 3aKOHOMEPHOCTH POCTA MUTAKCHATIBHBIX MIEHOK, METOJIbI STTUTAKCUU —
KHUJIKOCTHAS ¥ Ta30Bast SITUTAKCHS
32. 3-X KOMIOHEHTHEIE TIOTYIPOBOIHUKOBBIE XanbkoreHuaubie coequnenns tuma A' B C,"
CaolicTBa U IpUMEHEHUs
33. MeTozpl MOTy4eHUs MOJIMKPUCTAIIIOB
34. 2-x TeMIiepaTypHbIi CHHTE3
35. dazoBast tuarpaMma COCTOSIHHS Y€TBEPHOM TICEBAOOMHAPHON CHCTEMBI TEl-XAX'B'“CZV'
36. MeTozp! BBIpAITMBaHUS MOTYITPOBOTHUKOBBIX MOHOKPHCTAIIIOB MHOTOKOMITOHEHTHBIX
MOJYIIPOBOTHUKOBBIX COSTMHEHUIN

CoNoA~WNE

WWRNNRNNNMNNNNNNRRRERRRRRR R
RFPOOONOURWNRPRPOOWOM~NOUAWNEO

7. YueOHO-MeTOoANYeCKOe U HH(POPMAIIHOHHOE o0ecTedeHUe TN CHUTLIMHbBI
7.1. YuyeOHasi quTeparypa:
OcHoBHast

1. Kparkuii kypc ¢usnyeckoit xumun. B. A. Kupees. M. 1970r.: U3natenscTBo «XUMHUS.
2. A.K. AHocoB PU3NKO-XUMHUECKUI MPAKTUKYM 1O (u3uKe TBepAoro tena. M.: @usz-xum 1984r
3. ®usnko-xumudecknit mpaktukyM. [lox pen. B.W. UBepornosoii, M.: ®u3z-mat, 1976. 24.
4. Beenenue B repmorpaduto. JI. I'. bepr. M.:19611". AH CCCP.
5. Beegenue B xumuto noxynpoBoaHUKOB. S.A.Yrait. M.1995r.



JlonmosHuTebHAS

1. J1. B. CuByxun. Kypc obmieit pusuku. U3narenscrBo «Hayka», M.,
2004 .1.1-5.

2. P. ®eiiman, P.Jleitton, M. Conzac. @eiiMaHOBCKHK JICKIIHH 1O (PU3UKE.
Mup, 1965-1967, Bbim. 1-9

3. U.Kurens, ¥Y.Haiit, M.Pynepaman, J.I1apcen, Peiid @.Kpaydopx.
bepkieeBckuii kypc ¢puzuku. M., Hayka, 1971-1974. 1. 1

4. . Opuep. ®uzuka. M., 1981, 1. 1-2.

7.2. UnTEpHET-pecypchl
JJIeKTPOHHBbIE pecypchl
1. http:// www.ph4S/ru/buk _ph_pluprovodnik,html
2. http://eqworld.ipmnet.ru/ru/library/physics.htm
3. http://mat.net.ua/mat/index-fizika.htm
4. http://ph4s.ru/books phys.html

7.3. IIporpammHoe obecnevyenme
KOHTpOJH)HO-I/ISMepI/ITeJII)HBIe MaTcpHraJIbl
KoHTponbpHO-u3MepHUTenbHble MaTepHallbl MO TUCIUILUIMHE MpeIHa3HAYeHbl ISl TPOBEACHUS
CaMOKOHTPOJIA U ATOTOBOM aTTeCcTaluu.
CaMOKOHTPOJIb MIPEIIoIaraeTcs MPOBOJUTH B pAMKaX CAMOCTOSTEIbHOM pabOThl CTYJEHTOB.
NToroBsiii KOHTPOJIb 3aKITIOYAETCS B C/JaY€ TECTOBBIX 33JJaHUN B aTTECTALIMOHHYIO HEJIEIIO.

7.4. MaTtepuajibHO-TeXHHYECKOe o0ecnieyeHue
MarepuanbHo-TexHU4YecKasi 0a3a YHHBEPCHTETAa II03BOJISIET OOECIeuynBaTh KaueCTBEHHOE
MPOBEICHUE TEOPETUUECKUX U MPAKTHUECKUX 3aHATHIA.
[TepeueHb HEOOXOIUMBIX TEXHUUECKUX CPEJICTB O0YUEHUs, UCTIONIb3YEMBIX B YUeOHOM Ipoliecce
JUTSE OCBOCHUS TUCIIMTUTAHBI «CTOPHS ¥ METONIOTHS (DU3UKU»:
® KOMIBIOTEPHOE U MYJIbTUMEINITHOE 000pyJOBaHUE;
® BHUJCO- U AyJMOBU3YaJIbHbIE CPEICTBA O0OYUECHHUS U JIp.
Hcnone3yemoe ob1iee U crieluaan3upoBaHHOe yueOHOe 000py10BaHNEe, HAMMEHOBAHUE
CHEeNMANM3NPOBAHHBIX ayJAUTOPHA, KAOWHETOB, TA00OPaTOPUil C MEPEYHEM OCHOBHOTO JIAOOPATOPHOTO
000pyI0BaHUs, CPEJICTB U3MEPUTEIHHON TEXHUKHU MPHUBEIEHBI B Ta0M. 7.2.

Hepeqeﬂb TEXHUICCKHUX CPEeACTB, HCITOJb3YECMbIX IIPHU OCYIIECCTBJICHUH
06p830BaTeJILHOFO nmpouecca mo TMCuUMIJInHe

Taonuua 7.2.
Ne Hymepauus
I /;1 IlepeyeHb 0CHOBHOTO 000PYAOBAHUS pa3jaesoB/Tem
AUCIHUINJIMHBI

1. | JJaGopatopuu MeXxaHUKH M MOJEKYJISIpHOH QPU3HKH, 03

2. | JIaGoparopusi >eKTpUYeCcTBAa U MarHETU3Ma 04

3. | JTabopaTopust onTHKH 05

4. | Kommbioteps! (2 miT.) 105



http://eqworld.ipmnet.ru/ru/library/physics.htm
http://mat.net.ua/mat/index-fizika.htm
http://ph4s.ru/books_phys.html

Pabouas mporpamma auctUminHbl «OCHOBBI (U3MKO-XMMHUYECKOTO aHallh3a» COCTaBlIEHA B
cootBercTBUU C TpeboBanusmu PI'OC BO mno wnampasnenuto moarotoBku 03.03.02 dwusuka,
YTBEP)KJICHHOTO MpuKa3zoM MuHucrepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparnuu ot « 07 »
asrycra 2020 r. Ne 920.

[Iporpammy cocraBmiia: K.h-M.H., 1o11eHT Kadeapsl «Pusnkay M. A. Hansruena

[Tporpamma oobpeHa Ha 3acenanuu kadeapsl «Pusznka
[TpoTokoa Ne 10 ot «20» urons 2022 rona

[Tporpamma oo6peHa Y4ueOHO-METOAMIESCKUM COBETOM (PU3MKO-MAaTEMaTHIEeCKOTro (haKyIbTeTa
[TpoTokoa Ne 10 ot «22» utons 2022 rona

[TporpamMma paccMoTpeHa Ha 3acelaHuu Y 4e0HO-METOIUYECKOTO COBETA YHUBEPCUTETA
[Tporokon Ne 10 ot « 29 » wutons 2022 1.



CBeleHusi 0 mepeyTBep:KI€HUH MPOrpaMMbl Ha O4YepeIHON Yy4eOHBbIH 1o u
perucTpanuu u3MeHeHui
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