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1. Ilean ocBoeHUsI AUCHUILIHHBI

Ienpto ocBoeHUS MUCHUTUITHHBI « OCHOBBI (DM3MKO-XMMHUYECKOTO aHAIN3a» SIBISICTCS
OBJIaJICHUE 3HAHUSIMU TEOPETHMUECKUX OCHOB (HHU3MKO-XMMHUYECKOTO aHaju3a U METOJOB
u3ydeHus: (a3oBBIX JHArpaMM CHCTEM B 3aBUCUMOCTH OT THPUPOAbI KOMIIOHEHTOB U
TEMIEPATyphl, a Takke (opMUpOBaHUE y OyIyIlIero MarucTpa MpeiCTaBIeHUN O Hauboiee
aKTyaJbHBIX HANpABICHUSAX HCCIEAOBAaHMA B 00JaCTH TeTEPOreHHBIX PABHOBECHUI
MHOTOKOMIIOHEHTHBIX CHCTEM JUJIsl DPa3BUTHS HAyKM O MATEpUAJIOBEACHUHU. Y CBOCHHUE
MaTepuaia Kypca BaKHO TPU BBITIOJTHEHHUH BBITYCKHBIX KBaTHU(UKAIMOHHBIX PaboT.

B o0mactu BocmuTaHHWs JMYHOCTU LEJIbIO IMOATOTOBKH MO JAHHOW JUCIUIUIMHE
ABIIETCS ¢dbopmupoBanue COLIMAJIbHO-TMYHOCTHBIX KauyecTB CTYJECHTOB:
€Iy CTPEMIIEHHOCTH, OpPraHU30BAHHOCTH, TPYIOI00us, OTBETCTBEHHOCTH,
IPaXAaHCTBEHHOCTH, KOMMYHUKAaTUBHOCTH, TOJIEPAHTHOCTH.

TpeGoBanusi K pe3yjibTaTaM OCBOEHHS IMCUUILIUHbBI

3HaHMS YMEHHUS M BIAJEHUS KOTOPBIMU JOJDKHBI OO0NanaTh CTYIACHTBl AJI1 H3y4YeHUS
JUCTUTUIAHBI « OCHOBBI (PU3UKO-XMMHYECKOTO aHATN3a»:

[/3HaTh TEPMOJIMHAMUYECKHH acleKT (pa30BbIX MEPEX0I0B U MPEBPAIllCHU:

— [I3HaTp 0o01IMe CBOMCTBA PACTBOPOB AIIEKTPOIUTOB M HEIIEKTPOIUTOB:

— [] 3HaTh (U3UKO-XUMUYECKUE OCHOBHI MOIyUYEHHUS U MPUMEHEHHS TPOMBIIIICHHO BaYKHBIX
HEOPTraHUYECKHUX BEIECTB:

— [ ymeTb onpenensTh U3MEHEHUE SHTPOIMHU SHTAIBIIUU U CBOOOAHON 3HEPTUH B (ha30BBIX
MPEBPAICHHUSIX U XUMUYECKUX PEAKIUAX:

— [lymerb OOBACHATH 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB BEUIECTB CYIIHOCTh
XUMHYECKUX PEAKIUM:

— [ yMeTh IpOBOJUTH BBIYUCICHUS 1O XUMUYECKUM (OpMyJiaM U YPAaBHEHHSIM a TaKXKe
OTIPEIEeTISATh HAMIPABJIECHUE U TIOJTHOTY MPOTEKAHUS XUMUYECKOTO TpoIiecca:

— [ BIageTh BaKHEUITUMHU HABBIKAMH TE€XHUKH JIA0OPATOPHOTO DKCIIEPUMEHTA

— TIOJIb30BaThCS TIOCYJIOM U TTPUOOpPaMU TTPOBOUTE OTEPAlMK B3BEIIMBAHMS, HATPEBAHUS, -
bunbTpoBaHMS, HEHTPUPYTHPOBAHUS CYIIKHU:

— [] BmajeTh HaBBIKAMHU MOMCKA XMMHYECKOH MH(GOPMAIIUU C UCIOIB30BAHUEM Pa3TMUHBIX
HMCTOYHHKOB CIPABOYHBIX HAYYHBIX W HAYYHO-TIOMYJISPHBIX HM3JaHUN KOMIBIOTEPHBIX 0a3
JaHHBIX pecypcoB HTepHeTa

2. MecTO AMCHUILIMHBI B CTPYKTYPe OCHOBHOI NpodeccuoHaIbHOIM
o0pa3oBaTe/IbHON NPOrPaMMbI

HucuumuimHa «OCHOBBI  (DM3MKO-XMMHUYECKOTO aHaliM3a» OTHOCHTCA K YacTH,
dbopMupyeMoil ydacTHHKaMU 00pa30BaTeNbHBIX OTHOmIeHWH. M3ydaercs Ha 2 Kypce B 3
ceMecTpe.

3HaHUS YMEHUS M BIIAQJCHMS, IMOJyYEHHbIE NMPU HM3YyUYEHUH IUCHUIUIMHBI «OCHOBBI
(U3UKO-XMMUYECKOTO aHAM3a» HEOOXOJUMBI CTYJEHTaM IPH BBIIOJHEHUH BBITYCKHOU
KBaJIM(UKAIIMOHHOW pabOThl MpU PEIIEHUH HAayYHO-HCCIIEOBATeNbCKUX 3a/lad B Oyaymiei
npodecCHOHATBLHOMN 1eATeTbHOCTH.

MexnpeamerHas cBf3b

JucnumimHa Paznernbl, 3HaHNE KOTOPBIX HEOOXOIUMO TTPH U3yUSHHUH
JMCLUTUIMHBI
1 2

dusnka OcCHOBHBIE TIOCTYJaThl UM TIOJOXEHHS KBAHTOBOH TEOPHH;
KOHJICHCUPOBAHHOTO | TyHHENBHBIN 3(deKT; cTpoeHne aTomMa U CBS3b C IEPHOIUUECKON
COCTOSIHUS CHCTEMOW  DJIEMEHTOB  MeHzeneeBa;  BBICOKOTEMIIEpaTypHast

CBEPXIIPOBOJMMOCTh M MPOCTEHUIINE YCTPOUCTBA HA €€ OCHOBE
®usnyeckne ocHOBH | OCHOBBI (PM3MKK BakyyMma, IUIa3Mbl M TBEPAOTO TeJa; MPUHIIHIIBI
BaKyyma WCMOJIb30BaHUsL pu3nuecKux 3¢pQPeKToB B BaKyyMme, IUIa3Me U B
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TBCPAOM TCJIC, B

NEKTPOHUKHU

npubopax ¥  YCTpoHcTBax
IJIa3MEHHOM, TBEPAOTEIbHON, MHUKPOBOJHOBOM M ONTHYECKOMN

BAKYYMHOH,

Juctummmaa «OCHOBBI (PU3UKO-XMMHYECKOTO aHalIN3a» BXOAHT B MAKET JUCIUIUIHH,
dbopmupyromux (QpyHIaMEHTaIbHOE 00pa3oBaHWe MarucTpoB mo HampariaeHuio 03.04.02

«DPusukay.

HI/ICHI/IHHI/IHa «OCHOBBI (bl/ISI/IKO-XI/IMI/ILIeCKOFO aHaJan3a» SBIICTCA OCHOBHOH JJIA

U3ydeHHUsT JUCHUIUIMH: «TepMoauHaMuKa CIUIOMIHBIX cpen», «OCHOBBI BaKyyMHOM
TexHoyoruny, «®du3uka TOJYmpOBOIHUKOBY, «HaHOCHCTEMBI», KOTOpBIE YHUTAIOTCS
napauIeIbHO UITH TTO3KE.
Koa n O060011eHHBbIE TPYA0BbIE (DYHKIIUHN Tpynosbie pyHKUNH
HaNMEHOBaHHe Kox HaumenoBanue |YpoBeHb HaunumenoBanue Kox |Yposennb
npogeccuonaIbH KBaJIH (U (moaypos
oro Kaluu €Hb)
cTaH/JapTa KBaJuGu
KAIUH
01.001 ITegaror Ilenarorunueckas Oo6menenarornueckas | A/01.6
(megarormyeckas JIEeITEIbHOCTD 10 ¢bynkius. O0yuenue 6
JAeSITeJIbHOCTh B MIPOCKTHUPOBAHHIO H BoCIHTaTeLHAS AJ02.6
JOIIKOJIBLHOM, peanu3anuu ETENEHOCTD 6
HAYAJIbHOM 00pa3oBaTEeIILHOTO
oomem, nporecca
A
OCHOBHOM 00pa3oBaTeNbHBIX 6 PazBuBaromas /A/03.6
0o01em, OpraHHU3aIHIX JIeATEIIbHOCTh
cCpeIHeM 001eM JIOIIKOJILHOTO,
o0pa3oBaHuMN) HaYaJILHOT'O OOIIETO, 6
(BocmUTATEID, OCHOBHOT'0 O0IIIEro,
YUHTEb) CpeIHEro O0IIeTo
o0pa3zoBaHus
[lemarormueckas
JIEATENHHOCTD 110
MPOEKTUPOBAHUIO U [lemarorunueckas
B | peanuzammn 6 JeSITeTbHOCTD T10 B/03.6 6
OCHOBHBIX peanu3aiuy mporpaMm
o0uieo0pa3oBareabH OCHOBHOTO M CPEIHETO
BIX IPOrpaMM o01iero oopazoBaHus




01.003
ITenqarornueckas
JICATCIIBHOCTDL B
TOIOJIHUTEIEHOM
00pa3oBaHuM JIeTEH
1 B3POCIIBIX

[IpenogaBanue o
TOTIOTHUTEIBHBIM
00111600pa3oBaTeNIbHbI
M IIporpammam.

Opranuzanus
JeSITeIbHOCTH
oOyJaromuxcs,
HaIpaBJICHHOHN Ha
OCBOCHHE
JOTIOTHUTEIHHON
o011eo0pa3oBaTeIbHOM
MIPOrPaMMBbI

A.01.6

6.1

Opranuzanus
JIOCYTOBOM
JIEATEIIbHOCTH
oOydJaronuxcs B
Mpoliecce peaan3aliuu
JOMOJHUTEIBHOMN
00111e00pa3oBaTeIbHON
IPOTPaAMMBI

A.02.6

6.1

ObecnieueHue
B3aMMOJCHCTBHUS C
POIUTESIMH
(3aKOHHBIMH
IPEICTaBUTEIISIMU)
oOyJaromuxcs,
OCBaMBAIOIINX
JOTIOTHUTEIbHYIO
0011e00pa3oBaTeIbHy
10 TIPOTPaMMY, TIPU
peleHnn 3aaa4
oOy4deHus u
BOCITUTAHHSI

A.03.6

6.1

ITenarormueckuit
KOHTPOJIb U OLICHKA
JOTIOJIHUTEIIHLHOM
0011e00pazoBaTeIbHON
IPOrpamMMBbl

A.04.6

6.1

Pazpabotka
MIPOrPaMMHO-
METOIMYECKOTO
obecrieueHus
peanuzanuu
JOIIOJTHUTEILHOU
o0m1eo0pa3oBaTenbHOM
MIPOTPaMMBI

A.05.6

6.2

Opranu3anuoHHO-
METOIMUECKOE
o0OecrieueHune
peanusanuu
JIOTTOJTHUTEIBHBIX
o0mieo0pa3oBarenbH
BIX TIPOTpaMM

Opranuzanus u
[IPOBE/ICHHE
MCCIIEIOBAHUIN PHIHKA
yCJIYF JOIIOJIHUTCIIBHOTI'O|
o0OpazoBaHus ACTECH 1
B3POCHBIX

B/01.6

6.3




OpraHu3aluoHHO-
Meaarornyeckoe
CONPOBOXKIACHUE
METOINYECKON
MesTeTbHOCTH
MeaaroroB
ITOTIOJTHUTEILHOTO
oOpa3oBaHUs

B/02.6

6.3

MOHUTOPHHT U OLICHKA
KayecTBa peanu3alnuu
reaaroraMu
ITOTIOTHUTEIIbHBIX
0011e00pa30BaTEILHBIX
[IPOrpaMM

B/03.6

6.3

C Opranu3zanuoHHO-
[1€1arOrHYECKOE
o0OecIieucHue
peali3anuu
JIOIIOJTHUTEIBHBIX
001eodpazoBaresibH
BIX TIPOTPaMM

Opranuzanus
JIOTIOJTHUTEIIHBHOTO
00pa3oBaHus AETEH U
B3pOCJIBIX [0 OJTHOMY
NI HECKOJIBKUM
HaIpaBJICHUSIM
NEeSATSIIEHOCTH

C/03.6

6.3

3. Pe3y.]'ll)TaTLI OCBOCHMA JTUCHMUIIJIMHBI

KomMmnerenuun 06yqalomer0c51, (l)opanyeMble B pe3yJibTaTC OCBOCHUA TUCHUITJIMHBI
Hpouecc HU3YYUYCHUA NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/Ie OJICMCHTOB CJICAYOIIUX

KOMITETEHIIVH:
Kon HaumeHnoBanue Nuaukarop B pesyabTare ocBOeHUs
KoOMIIeTe KOMIICTCHIIUH HOCTH/KCHHU S AUCHHUTIIAHBI
HIUH KOMIIETEHIIUH o0yyarouuiics 10J1KeH
YK-2 Pazpabotka u peanuzauus CriocobeH npuMeHsTh MK onki.
MPOEKTOB byHIaMEHTaTbHBIC 3HaeT TEOPUIO0 U OCHOBHBIC

3HaHUS B 00JIaCTH
(bU3HKY IS pereHUst
HAy4YHO-
HCCIIEIOBATENBCKUX
3a/1a4, a TAKXKe BIAJCTh
OCHOBaMHM IEJarOTUKH,
HEOOXOIUMBIMH ISt
OCYIIIECTBIICHUS
MpernoaaBaTebCKON
JIEATENHHOCTH;

3aKOHBI B 00J1aCTH
CCTCCTBCHHOHAYYHBIX
JUCITUITIINH

NIK onki-2.

YMeeT UCIoian30BaTh
€CTECTBEHHO-HAyUYHbIE
3HAHUSA MIPH 0OBSICHEHUHN
9KCIIEPUMEHTOB, PEIICHUS
podecCHOHANBFHBIX 33]1a4.

MK oriki-3.

Bnaneer ocHOBaMu
[1E€1arOTUKH,
HEOOXOIUMBIMH JUISI
OCYILECTBIICHUS
MPEINOJaBaTENbCKOU
JCSTELHOCTH U pabOTHI B
HAyYHBIX IPyIIIax.




K-1 Cnocobnoctb camoctositensHo | ITK-1.1. 3HaeT ocHOBHBIE | Bianeer HaBbikamu OpaTh
CTaBUTbh KOHKPETHBIE 3a/1a4H CTpaTeruu OTBETCTBEHHOCTb 32
Hay4HBIX UCCIICIOBAHUM B UCCJIEI0BAHNM B MOCIIECTBHS CBOMX
obnactu (U3UKU U pelIaTh UX | BEIOpaHHOM 00JacTH PELIeHNIA, KaCAIOIIXCS
C TIOMOIIBIO COBPEMEHHOM (bU3HKH, KPUTEPHUH pO(eCCHOHAIBHOM
anmnapaTtypsl U 3¢ (HeKTUBHOCTH, JEeSATCIbHOCTH
I/IH(bopMauvaOHHHx OTpaHUYCHUS VMeer IpHHAMAT pelIeHHs
TEXHOJIOTHH C } MIPUMEHUMOCTH. B cepe cBoeit mpo-
HCIIOJIb30BaHUEM HOBEUILIETO [IK-1.2. Ymeer (beCCHOHABHOI
OTEUECTBEHHOTO U BBIICIIATH U eATETBHOCTI,
3apy0exHOro OmbITa CUCTEMAaTU3UPOBATh

OCHOBHBIE LIENH BBICKA3bIBaTh,
HCCIIeIOBAHMI B 000CHOBBIBATh M OTCTaNBATh
BbIOpaHHOM 00yacTu CBOIO TOSHIIIO TIO
T —— BOIIPOCAM, Kaca}omvHMc;I
HHGBOPMAITHIO H3 npodeccHoHANBLHON
Pa3IMYHBIX UCTOYHMKOB, | ACATCIBHOCTH.
BKIFOTAR CrnocoOHOCTh IPUMEHSITh Ha
[ePHOIMYECKYIO TleuaTy | HPAKTHKE YMCHHS M HABBIKH
U DJIICKTPOHHBIE B OpraHHu3aluu
KOMMYHHUKAIVH, HCCICA0OBATCIbCKUX U
IPENCTABIATE €€ B MPOEKTHBIX PaboT, criocoOeH
MOHSTHOM BUJIE U CaMOCTOSITENIEHO
3¢ (HeKTHBHO OpraHHU30BBIBATH U
UCIIONIb30BaTh. HPOBOJIUTH HAYYHBIE
I1K-1.3. Bnageer UCCIIEZIOBAHKS U BHEIPSTH
HaBbIKaMH HUX PE3YyJIBbTAThl B KAYECTBE
aHATNTHICCKOM YJICHA W PYKOBOJIUTENS
nepepadoTKy MAaJIOTO KOJIJICKTHBA
uH(popMaluuy,
MIPOBEICHUS
HUCCIIENOBAHUN C
MIOMOILBIO COBPEMEHHOU
anmapaTypsl 1
UH(OPMALIMOHHBIX
TEXHOJIOTHH, 00001IeHNs
Y TIPE/ICTABICHUS
pE3yIbTaTOB,
MOJIyYEHHBIX B MIpOIIECcCe
perieHus 3aaa4y
MCCIIEI0BAHUS

[TK-2 CrocoOHOCTh MIIAaHUPOBATh U MK k2.1 CrocobeH k abCTpakTHOMY

OpraHHU30BBIBATH (DU3HUECKUE
HCCIICOO0BAaHN, HAYYHBIC
CEeMHUHAphI U KOH(EPEeHIINH U
BECTH TIPEIOIaBaHUE 110
JIOTIOJTHUTETHHBIM
0011e00pa3oBaTeIbHBIM
porpaMMam

HNmeeT HaBBIKU
BJIAIEHUS HEOOXOMMMON
uHpopmanuei u3
COBPEMEHHBIX
OTCUCCTBCHHBIX U
3apyOeIKHBIX
HCTOYHUKOB B
n30paHHOI 00IaCTH
HCCIICAOBAHNS; BIIaICHUS
METOIUKOMI
TUTAHUPOBAHMS U

MBIIICHHUIO, aHAJTU3Y,
CHUHTE3Y, I'OTOB K
CaMOPa3BUTHIO,
camopeaH3aIny,
UCTIOJIb30BaHUIO
TBOPYECKOT'0O MOTCHIIHAA
JUTSL PEUICHUS 337124
npo¢eCCHOHATBHON
NEeITEIIbHOCTH;, CIIOCOOEH
UCTIOJIb30BAaTh B
npodecCHOHATEHOM
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pa3paboTKu HAyYHOTO JESITEIIbHOCTH YTITyOJICHHBIE

JKCIIEPUMEHTA; (byH1aMeHTalIbHbIC 3HAHMUS,
IIPOBEJCHUS HAYYHOI'O MOJTyYeHHbIE B 001aCTH
JKCIIEPUMEHTA; buzuky.

METOJaMHU

MOJEJINPOBAHUSA

Pa3IUYHBIX (PU3NIECKUX
CUTYaLMil; BIIAJICHUS
COBPEMEHHBIMU
MIPHUKITaTHBIMHA
porpaMMamMu JJist
U3YYCHHS 00bEKTa
HAYYHOTO MCCIIEI0BAHUS;
BJIQJICHUS METOJIAMU
paboThI B pa3IMYHBIX
OTICPAITMOHHBIX
CUCTEMaXx, C Hay4YHbIMHU
0a3amMM JTaHHBIX.

WJIK k2.2

Bnaneer naBbikaMu
a0CTPaKTHO MBICIIUTB,
aHaJIN3UPOBATh,
CUHTE3UPOBAThH
[0JTy4aeMyto
uHpopmaruio;
HaBBIKAMHU JIeJIaTh
3aKJIFOUEHUS U BBIBOIBL;
HABBIKAMU ¥ METOIAMH
MOCTPOCHUS (PU3NIECKHUX
MOJIeJIEl Ha OCHOBE
MIPOBECHHBIX
HUCCIEeN0BaHUN U
MIOJIyYEHHOMN
uH(pOpMaLINH.
NJIK 1x-2.3
3HaeT crnocoObl
OpTraHHU3aIN HAYYHBIX
CEMHUHApPOB U
KOH(epeHIHii, yMeeT
TUTAHUPOBATh U
OpPTraHU30BBIBATH
HAy4YHBIC CEMUHAPHI U
KOH(EepEeHIHH.

4. CTpyKTYypa M cojiep:KaHne TUCIHUITHHbI
4.1. CTpyKTypa QM CHUIIMHBI (MOAYJIs1)
OO61mas TpyA0eMKOCTh AUCIUTIINHBI COCTABISET 2 3aYETHBIX €TUHUI], /2 YacoB.

] Buabl yueOHo# padoThl, BKJIKOYAsA DopMBbI TEKYILLET0
n/n CaMOCTOSITEIbHYIO PadoTy KOHTPOJIsI ycieBaeMocTH (no
HaumeHoBaHMe pa3ie/ioB M | o
- CTYEHTOB U TPYA0EeMKOCTH (B Heldenam cemecmpa)
TeM JUCHHILINHBI (MOYJIs1) | © .
< KonraktHas | Camocrositesib-| Popma npoMexyTOYHOMI
g padora Hasi pabora |aTTecrauum (no cemecmpam)
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MeToAbI OUYUCTKU XUMHUYECKUX DJIEMEHTOB U CIUIABOB
Tema 1.1 3 6 2 8 4
2 Tema 1.2 3 6 4 10 4
Tema 1.3 3 4 2 8 4
[TocTpoenue quarpaMmbl COCTOSIHUS TIOJIYIIPOBOJHUKOBBIX COCIMHEHUM
4 Tema 2.1 3 6 4 10 4
5 Tema 2.2 3 6 2 10 4
Tema 2.3 3 4 2 6 4
OO6m1ast TpyA0€MKOCTh, B ‘ \72 \32 ‘ \16 ‘ \48 ‘ ‘ \24 ‘ ‘ ‘ ‘ ‘ ‘

4.2. COAEP)KAHUE JUCIUIIJINHbI

Tembl, BUAbI 3aHATHI 110 JUCHUILIHHE

MeTo bl 0OUMCTKH XUMHUYECKHUX 3JIEMEHTOB U CILIaBOB.

Tema 1.1. 1. Xumnueckas ounctka. 2. MeTo1 30HHON IUIaBKU.

BbiBoi 3aKOHOB pacmpelielieHHe NpuMecel BAOJIb KpUCTAJUIa MPU UX BBIPAIIMBAHUU U3
KHUIKOHN (a3bl U o0CyxkaeHue (aKkTOPOB, ONMPEACIAIONUX MPEIeNbHYI0 OYHCTKY MaTepHasoB.
OO011re NpUHLIUIBI ¥ CIIOCOOBI JIETUPOBAHUS MOTYIIPOBOJHUKOB.

Tema 1.2. Meron BakyyMHOU JuccrUIAIUH. 4. MeTO SKCTpaKIMH.

TexHomorus Merosla BaKyyMHOM JMCCHIISIIMM M OSKCTpakUuMu. BakyymHas auccuisnus
XMMHUYECKHUX 3JIEMEHTOB Ha TEXHOJIOIMYECKON KOJIOHKE(METAJIOB U MEPEXOAHBIX JIEMEHTOB).
Tema 1.3. Metoa BblnapuBaHusL.

OcaxxieHue myTeM BbIITapUBAaHUS OCHOBHBIX XUMUYECKUX JIEMEHTOB.

ITocTpoeHnue AuarpaMMbl COCTOSHHSA MOJIYNIPOBOJHUKOBBIX COeIMHEHUI
Tema 2.1. [Tuddepennmansro-repmudeckuii (ITA) ananus cuctemsl
YerpoiictBo u npunnun padotsl yctaHoBkH JITA. [ToaroroBka matepuanoB sl IPOBEICHUS
HATA. PacmdpoBka TepMOrpamM.

Tema 2.2. MUKPOCTPYKTYpPHBIH aHaJIN3 IMOJYNPOBOJHUKOBBIX CIIJIABOB U PEHTreHO(]a30BbIi
aHanu3 (POA) momynpoBOAHMKOBBIX CIIJIABOB

CHsATHE PEHTIeHOrpaMM P MPOBEJCHUN PEHTTreHO-(a30BOro aHaiausa cruiaBoB. [locTpoenue
Jyarpamm 1o IpUHLKITY COCTaB-CBOWCTBA.

Tema 2.3. 3mepeHue 31eKTponpoBOAUMOCTH CILIABOB

[TonrotoBka  00pa3IOB  HCCIEAyeMBbIX  CIJIaBOB NI M3MEPEHUS HX  YACTbHOU
ANEKTPONPOBOJIHOCTH C IENbIO MOJATBEP)K/IEHUSI TPAHULl CYIIECTBOBAHUS TBEPABIX PACTBOPOB
IIpu MOCTPOCHUHU JUArpaMMbl COCTOSAHUSA

IIpakTHYecKHe 3aHATHS

Ne Ne Tembl HanmeHnoBanue npakTUYECKUX 3aHATHH,
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n/n | OUCHUILIUHBI

1 11 Pacuer MOJIApHBIX MAacC CIOKHBIX IIOJYIIPOBOJHUKOBBIX CILIABOB
COINIACHO CTEXMOMETPUH XUMHUYECKOIO COCMHEHUSI.

2 1.2 Pacuer KOJOH IS MPOU3BOJCTBA OYMCTKA XMMHUYECKUX DJIEMEHTOB
METOZOM BaKyyMHOM JUCCHJISILIUH

3 2.1 [TocTpoenue rpagyrnpoBOYHON KpUBOii i Tepmornapsl [1P/36.

2.1 Pacuet Temnieparypnoro noss neun JJTA

5 2.2 O3HakoMJIEeHHE K TMOATOTOBKE OOPa3loOB Ui HM3YyYCHHS MHKPO
CTPYKTYPbI IUIH(OB MOJIYIPOBOAHUKOBBIX CIIJIABOB

6 2.3 [locTpoeHne uarpaMMbl COCTaB-CBOMCTBA IOJIYIPOBOJHHKOBBIX

CIIJIaBOB (SaBI/ICI/IMOCTB y,HeHBHOﬁ OJICKTPOIIPOBOAHOCTU CILIaBOB OT
COCTaBa IMOJYIMPOBOAHUKOBBIX CILJIABOB ) 110 3aJaHHBIM TOYKaM

7 2.3 [Toctpoenne puarpaMMbl COCTaB-CBOMCTBA IMOJYIPOBOAHHKOBBIX
CIUIaBOB (3aBUCHUMOCTb YJEJIBbHON 3JEKTPOIPOBOJAHOCTH CILIABOB OT
cocTaBa MOJYMPOBOIHUKOBBIX CILUIABOB) MO 33JaHHBIM TOUKAM

Tema Ne 1.1
PacuyeT MOJISIpHBIX MACC CJIOKHBIX MOJYNMPOBOHHUKOBBIX CIIJIABOB COTJIACHO
CTEXHOMETPUH XHMHYECKOI0 COeIMHEHHSI
PacueT MOJNSAPHBIX MAcC CIOKHBIX MOTYIPOBOIHNKOBBIX coeanHeHniH knacca AlB3CS;,
a TaK e pacueT ATUX K€ MapaMeTPOB IS CUCTEMBI AIB3CE,- A®B3C?, (A- Au, Cu, Ag, TI; B-
Ga, In, TI; C-S, Se, Te)

Tema Ne 1.2
Pacyer K0/10H 119 IPOM3BOACTBA OYMCTKH XUMHYECKHX 3JIEMEHTOB METOA0M
BAaKYYMHOM M CCHISLINH
Pacuer mnapameTrpoB (reoMeTpHYecKHX KOH(Urypauui) AUCCHIIALMOHHOM KOJIOHHBI H
KOHTEHHEPOB.
Tema Ne 2.1
ITocTpoenne rpagynpoBo4Hoii Kpusoii 1Js Tepmonapsl [1P/36.
[TocTpoenue rpaxyrpoBo4YHOI KpuBoii /Ui Tepmonapsl [1P/36 o penepHbIM TOuKaM.
Tema Ne 2.1
Pacuer TremneparypHnoro moJsi neuu JITA
Tema Ne 2.2
O3HakoMJIeHHE K IOATOTOBKE 00pa31o0B 1JIsl H3yYeHHUs MUKPO CTPYKTYPbI HLTHG OB
MOJIYIPOBOAHUKOBBIX CIJIABOB
O3HakoMJIEeHHE K TMOJrOTOBKE OOpa3loB IS HW3Y4YEHUS MHUKPOCTPYKTYpPHI HIIU(OB
MOJIyIPOBO/IHUKOBBIX CIUIABOB, IPOBEJCHHE PEHTTeHO-(A30BOro aHaiM3a M H3MEpEeHue
YZI€IbHOTO COMPOTUBIICHUS UCCIIEAYEMbIX 00PA3IIOB .
Tema Ne 2.3
IlocTpoeHne 1uarpaMmbl COCTAB-CBOMCTBA MOJIYIIPOBOJHUKOBBIX CILIABOB 110
3aJJaHHBIM TOYKaM
IloctpoeHne  guarpaMMbl  COCTAaB-CBOMCTBAa  ITOJIYIIPOBOJHHUKOBBIX  CIUIABOB
(3aBUCUMOCTD y/AETBHOM 3JIEKTPONPOBOAHOCTH CILIABOB OT COCTaBa IOIYIPOBOIHHUKOBBIX
CIUIaBOB ) MO 33/1aHHBIM ToukaM. Orpe/iesieHue TpaHyIl CYIIeCTBOBAHUS TBEP/IbIX PACTBOPOB
cucrem knacca A'B3C%,- A®B3C®; (A- Au, Cu, Ag, TI; B-Ga, In, TI; C-S, Se, Te).

5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Tpu peanuzanyu kypca « OCHOBBI (PU3HKO-XMMHYECKOTO aHAIN3a» B (U3HKE
HCIOJIB3YIOTCS:

TexHoJI0rnu: KOHIEHTPUPOBAHHOTO O0YUEHUs, MOAYJILHOTO 00yUeHUs, Pa3BUTHSA
JUYHOCTH U pa3BUBAIOIIEro 00yueHus, 1udGepeHInpoBaHHOTO 00yUYEHUSI.
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®opMBI: JICKIIUY U TPAKTUYECKUE 3AHATHS.

3aHATHS IPOBOJATCS B BHUJE JIEKLUI C UCIOJB30BAHUE COBPEMEHHBIX TEXHHUYECKHUX
cpeAcTB 00ydeHHs (IEpPCOHAJIBHOIO KOMIIbIOTEpAa M IPOEKTOpa) ¢ JEMOHCTpaluen
NPAaKTUYECKOH pPabOThl MPOrPaMMHBIX MPOAYKTOB, a TakKXKe INPAKTHUECKUE 3aHATHA C
IPUMEHEHHUEM HAIJIAJHOIO MaTepuaia B BUAE PeaabHbIX 00pa31oB (110 BO3MOKHOCTH).
[TpumeHenne MHPOPMALTMOHHBIX TEXHOJIOTUH ITO3BOJISET:

. HAITOJIHUTh 3aHSATHS HOBBIM COJIEpKaHUEM;

. MOBBICHTH MOTHUBAIIHIO K 00Yy4EHUIO;

. pa3BUBAaTh TBOPUYECKOE BOCIPUATHE OKPYKAIOLIErO MUPA;
. pa3BUBATh MHTEIUIEKTyaJIbHbIE PECYPCHI yUaAIIUXCS;

. dbopMUPOBATH AJIEMEHTHI HH()OPMALIMOHHON KYJIbTYPBI;

MeToabl M HeJIN: TPAJIUIMOHHBIE U AaKTUBHBIE (TPYNIOBBIE U UHIUBU Iy JIbHBIC);
TPY OCHOBHBIE 1I€JIH JIJI YCIICIIHOTO MIPOBEACHHUS YPOKA C KOMITBIOTEPHOH MOAACPIKKOM:

. Junaktrdeckas (MO AMTAKTUYECKUM 00eCTieYeHeM TOHUMAIOTCS YIeOHbIC
MaTepualibl, KOHKpeTHast 00ydJarolias mporpamMMa 1 anmaparypa)

. Metoanueckast (ompeieleHne METOI0B HCIIOIB30BaHNS KOMITBIOTEPA B MPETIOIaBaHUH
TEMBbI, aHAJIU3 y4eOHBIX PE3YJIbTATOB U IIOCTAHOBKA CIIeIyIouiel y4eOHO 1en)

. Oprann3annonHas (3Ta 3a/1a4a COCTOUT B TOM, YTOOBI BEIPA0OTATh U 3aKPETHTh Y

y4Yaluxcs HaBbIKK PabOTHI C y4eOHOM MporpaMMoi, Oprann3oBaTh padoTy, uderas
NEeperpy3Ku ydaluxcsi U HepallMOHAIbHON TpaThl BPEMEHH )

Ta6auma 5.1.
AKTHBHBbIC U HHTEPAKTHUBHBbIE (OpPMBI POBeAeHUS YUeOHBIX 3AaHATHH 110
AMCUMILIHHE
Ner.m. | Tema nmporpamMMbl AUCUUATUIHHBI [IpumeHsieMble TEXHOJIOTHHI Kon-Bo
ayJIuT.
4acoB

1 XumHuueckass OYUCTKAa. MeTon | Kilaccu4eckoe TpPaZULIHOHHOE; 6
30HHOM IJIaBKH. JIEKIIMOHHOE 00yueHue

2 Meton BAKYYMHOM | KJIACCHYECKOE TPAAUIIHOHHOE; 8
JTUCCUIUISIIIUN. Mertop | nekIMoHHOe ~ OOyuYeHHe,  HarJsJIHBIE,
HKCTPAKIIH. MIPOrpaMMHUPOBAHHBIC

3 Merton BbIlTapuBaHMUS. KJIACCUYECKOE TPaAUIMOHHOE; 6

JEKUMOHHOEe  o0yueHue,  BepOaJbHbIE
(ayano)

4 Huddepennmanbao- KJIACCUYECKOE TPaJULIMOHHOE; 6
tepmuueckuii  (ITA) ananus | nekuuoHHoe ~ oOydeHHe,  HaTJsIHbBIC,
CHUCTEMBI MIPOrpaMMHUPOBAHHBIC

5 MUKpOCTPYKTYpHBIN aHaJIU3 | KJIaCCHUYECKOe TPaAUIMOHHOE; 8
MOJTyIPOBO/IHUKOBBIX CIUIaBOB U | JIEKIIMOHHOE OOyuYeHHUE, CaMOCTOSITENbHAs
pertrenoda3oBsiii ananu3 (POA) | pabora
MTOJTYTTPOBOTHUKOBBIX CILTABOB

6 N3mepenne KJIaCCUYECKOE TPaAUIMOHHOE; 7
3JIEKTPOIPOBOAMMOCTH CILJIaBOB | JIEKIIMOHHOE 00yueHue, caMoo0yueHue

6. YueOHO-MeTOAUUYECKOE OOecrevyeHne CaMOCTOSITEJILHOW PadoThl CTYAEHTOB.

OneHo4HBbIC CpeACTBa [JIsi TEKyLIero KOHTPOJISI YCIEBAeMOCTH, NPOMEKYTOYHOM
aTTecTallMy N0 UTOT'aM OCBOCHHS JMCIHUILIMHBI.

Henabo caMOCTOSTENBHONH pa0OTHl MAarucTpaHTa SBISETCS  CaMOCTOSATEIhHOE
npuoOpeTeHne HOBbIC 3HAHUHN M BBIPAOOTKA CIIOCOOHOCTH K TIOCTOSSHHOMY CaMOOOYYEHHUIO U
CaMOCOBEPILICHCTBOBAHUIO B MPO(ECCHOHANBFHOM M  COIHMATLHO-O0IIECTBEHHBIX Ccdepax
NEeSITETTHHOCTH.

10



OO611ee YKMCIIO YaCOB MEXKIY CaMOCTOSITEIbHOW paOOTOM CTYJIEHTOB M ayJIUTOPHBIMU
3aHIATHSIMH JISTUTCS TTOpOoBHY. OO0mmii 00beM JUCHHUILTUHBI « OCHOBBI (PU3UKO-XUMHYECKOTO
aHanm3a» coctanisieT 144 4 (4 3. e.). Ha camocTosTenpHy0 paboty npuxoautcs 84 4 (2,33 3.
€.). OToT 00beM YacoB [ENUTCS TOPOBHY MEXIY CaMOCTOATEIbHON IOATOTOBKON
TEOPETUUECKOIr0 Kypca K 9K3aMeHY U MOJTOTOBKOM K MPAaKTUYECKUM 3aHATUSIM

6.1. CamocTosiTesibHOE M3yYeHHE TEOPeTHYECKOr0 MaTepuaJjia

Buzmom HTOroBOoro KOHTpOJIsI IO JWCLMILIMHE SBISETCS cJada JK3aMEHa 110
TEOPETUYECKOMY KYpCYy.

IIpu moaroToBke K crade SK3aMeHa IO JIEKIIMOHHOMY Kypcy HEOOXOIMMO B IEPBYIO
odepeib BOCIOJIB30BAaThCA KYypCOM JIEKUMH 10 JaHHOM JUCUMIUIMHE. TeOpeTHYeCKUil Kypc
NOJEJICH Ha JBa MOAyJIs. B mepBoM Monyse H3JI0KEHBl DPA3JIMYHBIE METOIbl OYMCTKH
XUMUYECKHUX JJIEMEHTOB U CIUIaBOB. BO BTOPOM MOZyJIe H3JI0KEHBI METOJBI IOCTPOCHUS
JarpaMMbl COCTOSIHUS TIOJIYTIPOBOJHUKOBBIX COCIUHEHHN

[Ipu w3yyeHHH TMEPBOTO MOIYJS HYKHO OOpaTHUTh BHHUMAaHHE Ha MEPEYECHb BCEX
TEXHOJIOTUYECKUX IIPOLIECCOB, C IOMOUIbIO KOTOPBIX MOXXHO (DOpMHUpPOBaTh cpeay s
MOJArOTOBKA U TPOBENEHUS OYMCTKM XUMHUYECKHUX 3JEMEHTOB M CILJIaBOB Pa3IM4YHBIMHU
metonaMu. HemanoBaxxHoe 3HaueHHE UMEET 3HAaHHE TEXHOJOTMUECKOro 000py10BaHHU.

N3yuenue BTOpOro Momyisi TpeOyeT 3HaHWE NMpUHIUIA padoThl ycTtaHoBKU JTA u
pa3IMYHBIX METOJOB IIOCTPOEHHUS JUarpamMMmbl COCTaB-CBOMCTBA IOJYIPOBOJHUKOBBIX
coenquHeHuil. HeobxonuMo 4eTko 3HaTh TpeOOBaHUS K Cpelie JUIsl CO3JaHUs yCTPOICTBA WU
npubopa, — o0OpaTUTh BHUMAaHME Ha IIOBBIIIEHHWE HKCIUIyaTallHOHHOW YCTOHYMBOCTHU
npubopoB. Bcerna pgepxarb B 1OJ€ 3pEHUS TEHACHLMU pPa3BUTHS TEXHOJOTHMH Kak
(dbopMHpoBaHUs Cpesbl, TaK U MIPUOOPOB HA €€ OCHOBE.

Jlis BBISICHEHUS BO3HHUKILIUX BOIPOCOB WM TOJYYEHMs YIIIyOJ€HHBIX 3HAHUN IO
JUCLUIUIMHE BOCHOJB3YHTECh MepeuHeM OuOIMorpaguueckux CChbUIOK, MPUBEACHHBIX B
KOHIIE Ka)XJIOM JIEKIIMN Kypca JICKIUH.

MarucTtpaHTtaM, KOTOpble€ JOJDKHBI CaMOCTOSITEIbHO OTBICKMBATh HEOO0XOIUMBIE
CBEICHMSI M3 IPEACTaBICHHBIX JINTEPATYPHBIX HCTOYHHKOB, HEILEIECOOOpa3HO YKa3bIBaTh
HOMEpa CTpaHuLl, I0ATOMY aBTOPbI CTPAHUIIbl HE IPUBOJAT.

CaMOKOHTpOJIb YCBOCHHBIX 3HAHUNA MO>KHO MPOBECTH 110 BONpPOCAM, MPUBEACHHBIM B
KOHIIe Kakao# sekuuu. OO0Iiee KOJINYecTBO BOIIPOCOB JUIsl cCaMOATTECTallui He MeHee 7 Ha
OJIHY JIEKIIMIO TEOPETUYECKOI0 Kypca, T. €. Bcero He MmeHee 60 BOIpocoB.

Ha camocToATenbHOE M3y4YE€HHE TEOPETHUYECKOTO MarepHuaina, KOTOpbI He
paccmaTpuBaeTCs B 4achl JIGKIIMOHHBIX 3aHATUH, OTBEACHO 42 u.

6.2. Meroauyeckue YKa3aHMsi 1O OPraHU3AUUM CAMOCTOSITEJIbHOW PadoThI
CTY/ICHTOB
[lenbto camMoCTOATENHHOM pabOThl MarucTpaHTa SIBISETCS CAMOCTOSTEIbHOE MPHOOpETEeHne
HOBbIE 3HAaHMH M BBIPAOOTKAa CHOCOOHOCTH K TOCTOSHHOMY CaMOOOYYEHHIO U
CaMOCOBEPIIIEHCTBOBAHUIO B TPO(ECCHOHATBLHON U  COIMAIBHO-OOIIECTBEHHBIX cepax
JESATEIBHOCTH.

CamocrosTenbHass ydeOHas palOoTa TmpeacTaBieHa TakUMH (opMamMu y4eOHOTro
npoliecca, Kak JIeKIHs, CEeMHUHAp, MPAaKTHYEeCKUe M J1abopaTOpHbIE 3aHATHS, SKCKYPCHH,
noAroroBka K HUM. CTyIEHT NOJDKEH yMEThb BECTHM KpaTKHE 3alMCH JIEKIHH, COCTaBIsATh
KOHCIIEKTBI, TUTaHBI U T€3UCHI BBICTYIICHHUH, OJOUPATh JIUTEPATYpy U T. 1.

Hayunast camocrosiTenbHasi paboTa CTyA€HTa 3aKiIl04aeTcs B €ro y4acTuu B padote
KPYXXKOB Ha Kadenpax, B HayYHBIX KOH(EPEHLUAX pa3HOro YPOBHS, a TaKKe B HAIMCAHUU
KOHTPOJIbHBIX, KyPCOBBIX U BBIITYCKHBIX KBATM(DUKAITMOHHBIX (JIUTUIOMHBIX padboT) paboT.

CamocTtosiTesibHAs padoTa CTYAeHTOB BKJIIOYAET cJeAyI0lIHe KOMIIOHEHThI:

‘ NoNe ‘ HaunmenoBanue paboThl ‘ Kon-Bo ‘ dopma
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n/n 4acoB KOHTPOJISI

ITpopaboTka IEKIIMOHHOTO 12
1 pop 1 DK3amMeH
Marepuaia
IToaroroBka x 12
2 cobeceoBanue

IMPAKTUYCCKHUM 3aHATUAM

BOoo~Nor~WNE

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
217.

0.

BOHPOCLI CaMOCTOSITeJIbHOM paﬁoTbI

OcoOouncTeie BelecTBa

MeToabl KOHLIEHTPUPOBAHUS IPUMECEHN U ONPEAEIICHHUS] YUCTOTHI MOJTYIIPOBOHUKOB.
Meton HeUTpaIU3aLKH.

IlepmaHraHaTOMETPUUECKUNA METO/I.

HNonomeTpuyeckuii METON.

['paBUMeTpUYECKUA METOI.

[Monsiporpaduueckuii MeTos.

MUKpOKpUCTaIIOCKOIIMYECKUI METO/I.

OMHCCUOHBIN CIEKTPAJIbHBIM aHAIH3.

doToMETpUS IJITAMEHHU.

DOTOMETPUYECKHIA METOL.

Hedenomerpuueckuii MeTo/I.

DyopUMETPUYECKUI METO.

Kunernueckue MeToIbI.

MeTo1bl KJIIACCUYECKOW aHATMTUYECKON XUMUHU.
DIIEKTPOMETPUUECKUE METO/IBI.

Macc-cnektporpapuieckuii METo.

XuMuyeckasi KjaaccuGuKaIus molynpoBOTHUKOB.
[Tomyyenue u ouncTKa Cephl, CeIeHa, TeJLTypa.

[Tony4yeHnue u ouncTKa Meau, cepedpa, 30J10Ta.

[TosrydyeHnue u oYMCTKA rajius, Taaus, UHIUS.
MeTaninoxumMu4ecKkre CBOMCTBA Meliu, cepedpa, MHAUS, TaJlIHs, TaTHsl.
[Tomyuyenue u ouncTka Menu, cepedpa, HHIUS, TaJTUs, TaJIHsl.

rOpI/I3OHTaJ'II>HO HaIlpaBJICHHAA KpUCTAJIM3alug IJId OYUCTKHM WHAWUA, TaJlliud, TaJlud,

celieHa.
Tpaenenue. [Ipuposaa npoieccoB TpaBIeHUS.

CocraB TpaBUTEIEH.

[TpakTH4eckoe UCTIOIb30BaHUE PA3TUYHBIX KAPTUH TPABICHHUS

6.3. MaTepuaJbl ISl IPOBEICHUS] TEKYLIEero H MPOMeKYTOYHOI0 KOHTPOJIS 3HAHMI

CTY/J1E€HTOB

Bonpocsl k 3auery
Meton Tepmorpaduu
Mertoas! 3anucu. OObIYHAs 3aMUCH.
JuddepennnanbHas 3aUCh.
JuddepenunanbHas Tepmornapa.
[Teun
Mertoap! HarpeBa 1 pUOOPHI AJISt PEryJIUPOBKH €ro
I'panyupoBka Tepmornap.
PacmmdpoBka TepMmorpamm.
[InaBnenune. Kunenve BO3roHKa W UCHapeHUE.
10. INonumopdHbIe TpeBpaleHusI.
11. Tepmorpadudaeckoe onpeaeneHne TeIIOT (Pa30BhIX MPEBpaICHUN

©CoNoR~wWNE

12. 3mepenue yaeabHOro CONPOTUBIICHHUS UCCIIEAYEMBIX MOTYTIPOBOIHUKOBBIX CILIABAB
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13. CtpykTypHbIe n1ePEeKThI B TOJYITPOBOIHUKOBBIX KPUCTAILIAX.

14. Knaccudukanust 1e()eKTOB CTPYKTYPHI.

15. Toueunsle aedeKThI

16. Bausinue TO4eYHBIX Je(EKTOB Ha CBOMCTBA KPUCTAILJIOB.

17. ObpazoBaHue TOUYCYHBIX ACPEKTOB.

18. ucnoxarusi.

19. JIBmxeHUE AUCIOKALIMI

20. DHeprus IUCIOKAIIH.

21. OcHoBHBIC THTIBI (DA30BBIX JUATPAMM

22. Tpeyronsuuk [ 'u606ca.

23. JIlnarpaMMBbl COCTOSIHUS B IPOCTBIX CHCTEMaX C BTEKTHKOM.

24. Cucrembl, KOMIOHEHTBI KOTOPBIX 00pa3yroT TBEP/IbIE PACTBOPHI

25. HopmanpHasi HampaBieHHasi KpUCTAIIM3ALIUA.

26. Meron Yoxpaibckoro

27. 3oHHas MJaBKa

28. MeTo XMMHYECKOTO TPaHCIIOpTa

29. MeTO/1 BAKYYMHOM TUCIWIIISIIUN

30. O6mue NPUHIHMITEL U CTIOCOOBI JIMTUPOBAHUS TIOITYIPOBOTHHKOB.

31. OcHOBHBIE 3aKOHOMEPHOCTH POCTA SMUTAKCUATBHBIX MJICHOK, METO/IbI SITUTAKCUU —
JKUJKOCTHAS Y Ta30Bast SIMTUTAKCHUS

32. 3-X KOMIIOHEHTHbIE HOTYHIPOBOIHUKOBBIE XalbKoreHuanbIe coenunenus tuna A' B!!!
C2V!: CpoiicTBa n IpuMeneHus

33. MeTtoabl oay4YeHUs MOJUKPUCTAIIIOB

34. 2-x TeMnepaTypHbIil CHHTE3

35. dazoBast fuarpamma COCTOSIHHSI YeTBEPHOH TICEBAOOMHAPHOM CUCTEMBI T L1-
ABC,V!

36. MeToabl BeIpAIIMBaHUsI TOTYITPOBOJHIUKOBBIX MOHOKPHUCTAIIIOB
MHOTOKOMITOHEHTHBIX TTOTYITPOBOIHUKOBBIX COSTMHEHUN

7. Y4yeOHO-MeTOAMYeCKOE U HH(POPMALIMOHHOE 00ecneyeHue TUCIHIINHBI
7.1. Y4eOnas quTeparypa:
OcHoBHast

1. Kpatkuii kypc pusznueckoit xumun. B. A. Kupees. M. 1970r.: 3garenscTBO « XUMHUS».
2. A.K. AHOCOB DOHU3UKO-XMMHUYECKHI MPAKTUKYM 1O (U3MKE TBepaoro Tena. M.: Ouz-xum
1984r
3. ®msuko-xumMuvecknit mpaktukym. Ilog pen. B.M. UBeponosoii, M.: ®u3z-mar, 1976. 24.
4. Beenenue B repmorpaduto. JI. I'. bepr. M.:19611". AH CCCP.
5. Brenenue B xumuto nmomynpoBoaHUKOB. S.A.Yrait. M.1995r.

JlonmosHuTeaAbHAS

1. 1. B. CuByxun. Kypc obmieit pusuku. MznatensctBo «Haykan, M.,
2004 .1.1-5.

2. P. ®eiiman, P.Jleitton, M. Conpac. @eiiMaHOBCKUK JICKIIHH 1O (PU3UKE.
Mup, 1965-1967, Bem. 1-9

3. U.Kurens, Y.Haiit, M.Pynepuman, 3.11apcen, Peiip @.Kpaydopxa.
bepxneeBckuii kype puzuku. M., Hayka, 1971-1974. 1. 1

4. . Opuep. ®usuka. M., 1981, 1. 1-2.

7.2. UHTEpHET-pecypchl
JIeKTPOHHBbIE 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
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http://eqworld.ipmnet.ru/ru/library/physics.htm
http://mat.net.ua/mat/index-fizika.htm

4. http://ph4s.ru/books phys.html

7.3. IIporpammHoe obecnievyeHune
KOHTpOJIBHO-I/ISMepI/ITeJIbHBIe MaTCpHraJIbl

KoHTponbHO-u3MepUTenpHble MaTepHalibl MO JUCUUIUIMHE MpeAHa3HAuYeHbl s
MMPOBCACHNA CAMOKOHTPOJIA U HTOTOBOM aTTeCTalluu.

CaMOKOHTpOJIb TPEAINOIaracTcsi MPOBOAUTH B paMKaX CaMOCTOSITENILHON paboThI
CTYJICHTOB.

WToroBelii KOHTPOJb 3aKIIOYaeTCsd B Clauye TECTOBBIX 3a/laHUN B aTTECTALlMOHHYIO
HEJIEIIIO.

7.4. MaTepuajbHO-TeXHHYECKOe o0ecneyeHue
MarepuajbHO-TEXHMYeCKass  0a3a  YHHMBEpPCHTETa  IMO3BOJISIET
KaueCTBEHHOE MPOBEACHUE TCOPETUUECKUX U MPAKTUUECKUX 3aHATUM.
[lepeueHb HEOOXOAMMBIX TEXHUYECKHUX CPEICTB O0YUYEHUS, UCTIONb3YEMbIX B y4eOHOM
nmpouccce A OCBOCHUA JUCHUIIIIMHBL <<I/ICTODI/I$I 1 MCTOJIOT U d)I/I3I/IKI/I>)I
® KOMIIBIOTEPHOE U MYJIbTUMEAUMHOE 000PYAOBaHUE;
® BHJIEO- U ay/IMOBU3YaAJIbHbIE CPEICTBA OOYUEHHUS U JP.
Hcnonb3yemoe ob1iee U CrielaIn3upoBaHHOe ydeOHOe 000py10BaHNEe, HANMEHOBAHNE
CHEIHATU3UPOBAHHBIX ayJAUTOPUN, KAOMHETOB, Ta00PaTOPUl C IEpEYHEM OCHOBHOTO
1a060paTOPHOTO 000PYIOBAHUS, CPEACTB H3MEPUTEITHHON TEXHUKHU MPUBEACHBI B Ta0J. 7.2.

o0ecrieunBarh

IlepeyeHb TEXHUYECKHX CPEICTB, HCIOJIb3YeMbIX PH OCYIIECTBJIEHHH
00pa30BaTeILHOIO NMpoIecca Mo THCIAILIHHE

Taonuuya 7.2.
OCHOBBI VYuyebOnass ayauropus Juist | Cton jjis mpenojaBatelnis - 1 mT. (COCTOMT M3 2-X
(mzuko- JNEKIMOHHBIX  3aHATHiA  (Ne | cexmuii); cTyn /i npenogasarens -1 mrT.; mocka - 1
XUMHUYECKOT0 303) 386132, PU, r.Haspans, | mrt.; TpudyHa-1 mT, cTod - 36 MT.; CKaMbs-72 IIT
aHau3a I'amyp3ueBckuii Okpyr, Vi

MaructpansHas, 39a, Kopmoyc

3E

JlaGopaTopust «PCA. | Cton nmns mnpemonmasatens - | 1mT; CTya amus
dusnueckue OCHOBHI | TIpemonaBarens -1 mrT.; mocka - 1 mrt.; cron - 10 mT.;
BakyyMa. @uz.xum.aHaam3» | ckamba-20 mr, Ctos 1abopaTOpHBIA C pO3eTKaMH H
(Ne302) 386132, PU, | smukamul1200*600*850. ABTOMaTH3MPOBAHHBII
r.Haszpanb, TD'amyp3ueBckuil | 1aboOpaTOpHBIA CTEHJ ISl UCCIIECAOBAHHUS MATHUT.

OKpyT, yi1. MarucrpaibHasi,
39a, Kopnyc 3E

CBOICTB Matep. 311. TeXxHuKH PO-MM (¢ [IDDOM).
ABTOMAaTH3UPOBAaHHBIN J1a0OPAaTOPHBIN CTEHA VI
HCCIIEIOBAHUS CBOWCTB OJHOKOMIIOHEHTHBIA U
MHOTO  KOMITOHEHTHBIX  IOJIyIPOBOJHUKOBBIX
MatepuanoB ®PD. VYcraHoBKa Ui U3YUYECHUS
TEMIIEPATypHOH 3aBUCUMOCTH OJJI. METAUIOB U
nosynpoBogarkoB PI1D 07.
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http://ph4s.ru/books_phys.html

Pabouas mnporpamma guctumiiHbl  «OCHOBBI  (DU3UMKO-XMMUYECKOTO  aHAIHM3a»
cocraBieHa B cooTBeTcTBUM C TpeboBaHusMu PI'OC BO no HampaBieHHMIO MOJATOTOBKHU
03.04.02 ®wusumka, YTBEpXKIACHHOTO TMpPHUKa3oM MHUHHUCTEpCTBAa O0Opa30BaHUS M HAYKH
Poccuiickoit deneparuu ot 7 aBrycra 2020 r. Ne 914

[TporpamMmmy coctaBuia: K.-M.H., TOIIeHT kadeaper «Dusuka»y M. A. Hansruena

[Tporpamma oobpeHa Ha 3acenanuu kadeapsl « Duznkay
ITporokon Ne_10 or« 20 » wmas 2024 rona

[Iporpamma omoOpeHa Y4eOHO-METOAMYECKUM COBETOM  (PM3MKO-MAaTeMaTHYECKOTO
dakynbrera
[Tporokom Ne_9  or«22 » _mas 2024 rona
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CBeleHnsi 0 mnepeyTBep:KI€eHUH TMPOrpaMMbl Ha O4epeIHOW Y4eOHBbIH 1o M
perucTpanuu u3MeHeHui

VueOHsblit
rona

Pemenue

Kadeapsl
(Ne mporoxkora, mata)

Buecennble M3MeHeHUA

[Toamnuce 3aB.
kadeapoi
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