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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [Jucoummaa «Teopusi ruApoMeTa/UTypruuecKuXx MPOLECCOB»  obecneunBaeT
(opMupoBaHue C/1eAyIONUX KOMIIEeTeHIMH C yUéTOM HHANKATOPOB UX AOCTH)XeHHUS

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

ITKC-1 I'oTOBHOCTB UCII0/Ib30BaTh OCHOBHBIE TTOHSITHSI,
3aKOHbI U MO/Ie/Id TePMOIMHAMUKY, XUMUUEeCKOU

pellieHus 3a/jau, BO3HUKAIOIUX B X0/e
ripodecCHOHabHON J1eATeTbHOCTH

. ITKC-1.3
KUHEeTHUKH, 3/IeKTPOXUMHU B NPO(eCcCUOHATBHON
JlesATe/IbBHOCTH
[MTKC-7 I'0TOBHOCTb UCII0/Ib30BaTh (PU3UKO-
MaTeMaTUueCKWy anmnapaT U MPOBOJUTh pacyeThl J/1s MKC-7.3

1.2 B pe3ysbTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

3aKOHBbI U MOJIe/!
TepMOJWHAMUKH, [TepeHoca
MacChbl IPUMEHUTEIBHO K
TU/IpOMeTa/ulypruyecKum
rporjeccaM LiBeTHOU MeTa/llTypruu

Kopg,
CopepxaHue HHAUKATOpA Pe3yabTaT 00yuyeHust
HHAMKATOpa
IIKC-1.3 Vcnonb3yeT OCHOBHbIE MIOHATHS, | 3HAaTh (PU3UKO-XUMHUYeCKHe

3aKOHOMEPHOCTH TPOLIeCCOB
BbIlL[e/IaYMBAHUS U BbIZle/IeHUs
MeTaJlJIOB U3 PaCTBOPOB U IyJIbII,
HarpaB/ieHHsl UX COBEPILIEeHCTBOBaHUS
Ha OCHOBE OCHOBHBIX MTOHSITUM,
3aKOHOB M MO/jeslel TepMOIMHAMUKY
YMeThb UCM0b30BaTh OCHOBHBIE
TIOHSATHS, 3aKOHBI U MOZIeJ/T
TePMOJAUHAMUKYN U XMMUUECKOH
KUHETUKHU /ISl OL|eHKH
TePMOJVUHAMUUECKOMN BEPOSITHOCTH,
MOHMMaHUsA  3aKOHOMEpPHOCTeun
KWHETUKU TH/IpOMeTaslylypruueckux
TIPOLIECCOB U BBIMOHEHUS (PU3UKO-
XUMHUUECKUX pacyeToB

BnapeTrs HayyHbIM [MOHUMaHUEM
CYLL[HOCTH Y NIPUHLIMIIOB aHa/M3a
(hM3UKO-XUMHUeCKUX
3aKOHOMEPHOCTel MpOoLIeCCoB,
MPOTEKalIIKX B
TU/IpOMeTasylypruueckux CUCTeMax,
Ha OCHOBE OCHOBHBIX ITOHSTHH,
3aKOHOB M MO/jesiell TepMOJAMHAMUKH U
XUMUYECKON KUHETHKHY; - HaBbIKaMU
TePMOJMHAMUUECKOI 0 aHa/lr3a 1
pacyéTa KOoJMueCTBeHHbIX (HU3UKO-
XMMHUUECKUX TTapaMeTpoOB TMPOLIeCCOB,
MPOTEKalIIKX B
TUIpOMeTasylypruuecKux CUCTeMax Ha
OCHOBE OCHOBHBIX MTOHSITHM, 3aKOHOB U




MoJiesiel TepMOJUHAMUKHY U
XUMUUeCKON KUHEeTUKH;
COBpeMeHHBIMU MeTo/laM1
UCC/IeJOBaHUsI KHHETHKU
TUIpPOMeTa/UTypruueckux mpoLieccos;
- TIpe/iCTaB/IeHUSIMU TeOPeTHUeCcKon
MeTaJuTypruy IpUMeHUTebHO K
THpOMeTassTypruueckuM CCTeMaM

[IKC-7.3

Ocy1ecTBiisieT pacyeTsl B
obacTy Teopun
TUIPOMeTasTy pruuecKux
TIPOL[ECCOB

3HaTb MaTeMaTHUeCKle MeTO/Ibl,
vH(MOopMaTUBHbIE /i1 (PUKKO-
XUMHUYECKHX pPacueToB B 00/1acTu
TEOpHU 'M/[POMeTalTyprudecKrx
TIPOLECCOB.

YMeTh BbINO/HATb PacueThbl
TepMOAMHAMUKUA ¥ KUHETUKU

T pOMeTas/Typruueckux MpoLeccoB
C WCIO/b30BaHKEM (PU3UKO-
MaTeMaTHUecKoro amrapara
BiaieTp He0OXOJUMBIMY 3HAHUSIMUA U
yMeHHeM HCI0/1b30BaHus (PHU3UKO-
MaTeMaTUuecKoro armrapara Ipu
BBITIOJTHEHUU  (PU3UKO-XUMUYECKHX
pacueToB B TEOPUU
TH/POMeTa/NTyPruuecKux MpoLeccoB

2 MecTo auciMIuiuHbI B cTpyKType OOII

N3yueHue mucturuiiHbl « Teopusi THAPOMETa/UTyPruuecKiX TMpOLeccoB» 0a3upyeTcs Ha
pe3y/bTaTaX OCBOEHUS C/e[YIOLUX [UCLIAIUIMH/TIDAKTUK: «AHaIATHYecKas U (pu3nueckas
Xumus», «MaremaTtuka», «MeTa/urypruueckue TeXHOJIOrun», « Du3nka», « XUMUS»

JucuuruiviHa SBIsgeTcsl MNpejlIecTBYIOLer [/ AWCLMIUVIMH/TIPAKTHK: «MeTamtyprus

6]1aropo,quIx MeTaJ/lJIOB», <<MeTaJIJIprI/IH JIETKUX MEeTa/IJIOB»,

«MeTamnyprus peiKux

MeTaJlIoB», «MeTallyprusi TsDKesbIX L[BETHBIX MeTa/lioB», «IIpoM3BOACTBEHHasi TpaKTHKa:
TeXHOsIoruueckas (IpoeKTHO-TeXHOI0ruuecKasi) pakTUKa»

3 O0BeM AUCIHUILIMHbI

O0beM AUCHMIIHHBI cocTaBiisieT — 4 3ET

TPpya0eMKOCTh B aKafileMHYeCKHX Yacax
(OpvH akaZileMUueCcKuid yac COOTBETCTBYeT 45 MUHYTaM

dCTPOHOMHYECKOI'O qaca)

Buj; yue0HOI padoThI Vae6n
Bcero BIM TOZ, Yueb6HnbI# rog Ne 4
Ne 3
OG611ast TPyJ0€MKOCTb 144 36 108
JUCLIATITUHEI
AyIuTOpHBIE 3aHATHS, B TOM 2 9 20
YKce:
JIEKLIMH 10 2 8
nabopaTopHbIe pabOThI 8 0 8
MPaKTUYeCK1e/CeMUHAPCKUe 4 0 4




3aHATUA
CamocTosTenbHas paboTa (B
T.4. KypCcoBOe 113 34 79
TIPOEKTHPOBaHKE)
TpyzsoeMKOCTb 9 0 9
HPOME)KYTOHHOﬁ dTTeCTalqun
By npomexxyTouHOU
aTTecTaluy (UTOrOBOTO , Jk3aMeH, KypcoBas Ok3ameH, KypcoBas
KOHTPOJIS 10 AUCLIUTIIUHE) pabora pabota
4 CTpyKTypa U co/iep>KaHue JUCLUII/INHBI
4.1 CBojHbIe JaHHBIE 0 COAEPIKAHUIO AUCLHMILIMHbI
YueOusbIii rog Ne 3
Bu/bl KOHTAaKTHOH PaboThI
N | Momeosame | | np | fgemn | O | oo
n/n pmﬂunnnuﬂbl Ne Ko Ne Ko, No Ko, No Ko, KOHiI;)-‘OJISI
- UYac. B Yac. B Yac. B UYac.
1 2 3 4 5 6 7 8 9 10 11
Teopus
TUPOMETAaJLTyPriy
€CKHX TTPOLIeCCOB-
1 Hay4yHasl OCHOBa 1 2 1 6 Dcce
TUJpOMeTaTyruye
CKOT'O
TIPOU3BO/ICTBA
IIpomesxyTouHas
aTTecTarys
Bcero 2 6
YueOHbIi roj Ne 4
Bu/ibl KOHTAaKTHOI PaboThI
| Momemne | g T mggw | PO | s
n/n pnnlzunmmﬂbl No Ko No Ko No Ko No Ko, KOH}:[I:OJI;I
- UYac. - UYac. - Yac. - UYac.
1 2 3 4 5 6 7 8 9 10 11
TeopeTnueckue Otuer 1o
OCHOBBI TIPOLIECCOB 19 naboparop
1 BBIITIe/TAUMBAHMS 1, 2, 5 1,2 4 47 48 HOM
3 8 pabore,
Pemienune
3agay, Tect
TeopeTuueckue
OCHOBBI POLIECCOB 35 Otyet 1o
2 BbIJIeJIeHUST 4,5 3 1,2 8 6’ 7’ 31 saboparop
METaJl/ioB U3 ’ Ho¥ pabore
pacTBOPOB
IIpomesxyTouHas OK3aMeH,
arrecralys 9 Kypcosas
pabora
Bcero 8 8 4 88

4.2 Kparkoe cojiep>kaHue pa3/ie/ioB M TeM 3aHATHH




YueOusbIii rog Ne 3

Ne

Tema

KpaTKOE coaepKaHue

Teopus

TUAPOMeTasly pPrudecKux
TMpOLIeCCOB-HayYHast
OCHOBa
TU/IPOMeTa/VTyTU4eCcKoro
TIPOM3BO/ICTBA

I'uapomeTastypruyeckrie TIpOIeCcChl 3aK/IF0UYA0TCS B
W3BJIEUEHUH METAJIIOB U3 PY/l, KOHI[EHTPATOB U
JIPYTHUX MUHepalbHBIX MPOJYKTOB MyTéM 00paboTKU
WX BOJIHBIMU PaCTBOPAaMM XMMUUYECKUX PEareHTOB C
TIOC/Ie Iy IOII[UM BbIZIeJieHreM M3 pacTBOpa MeTaslia
WIW er0 XUMHUECKOT'0 COeJMHEHUS. DTU TIPOLIeCChI
IIIMPOKO MCITOJIb3YIOTCS B TIPOM3BO/ICTBE IIMHKA,
30/10Ta, Me/IH, HUKeJIs, BOJibpama, ypaHa,
Mosiub/ieHa, TaHTana, HUIoOusi U Ap. MeTasuioB.. [1pu
TaKOM MHOT000pa3nu CXeM BeCcbMa Ba)KHO 3HaHHe
00IIMX TeopeTUyeCKrX OCHOB MTPOU3BO/ICTBA
MeTasioB. Onupasichk Ha 00IIre 3aKOHOMEePHOCTH U
TIPUHIIUIIBI, MOYKHO JIETKO pa300paThCsi B UaCTHOM
TeXHOJIOTUUECKON CXeMe TPOU3BO/ICTBA JIF00O0T0
MeTasia. Teopwusi /0600 TIPOLIECC BKTFOUAET
pacCMOTpeHHe: TePMOJUHAMUYECKMX XapaKTePUCTHK
TIpOoIiecca, MO3BOJISOIINX OTPe/e/IUTh YCIIOBUS, TIPU
KOTODPBIX BO3MOYKHO €r0 OCYIIIeCTB/IeHHEe, KHHETHKU U
MexaHu3Ma rpotiecca. Kak n3BecTHo,
TepMO/JUHAMUYeCKast BO3MOYKHOCTh MPOTEKaHUs
peakiuy — HeoOX0[UMoe, HO HeZIOCTaTOUYHOe yCJ/IOBUe
JUTs €€ UCTI0/Th30BaHUs B TEXHOIOTUU. [Ipyroe
yCJIOBUe — TIpHemsieMast Ji7isi IPAKTUKKU CKOPOCTh
TIpOLIecca, MO3TOMY Ba)kKHeMIllee 3HaUeHe
nprobpeTaroT KWHETUYEeCKHe er0 XapaKTePUCTHKH,
MeXaHU3M, TAMUTHPYIOIIHE CKOPOCThb cTagud. I1o
COBOKYITHOCTH TePMOJMHAMHUYECKUX U KHHETUUECKUX
JTAHHBIX MOYKHO OTIPe/Ie/IUTh HayuHO 000CHOBaHHBIE
PEXXUMBI TIPOBE/IeHHST TEXHOJIOTHUeCKUX OTlepaliui,
MIPaBU/IbHO BBIOPATh THIIBI allllapaToOB M ITPOBECTH UX
pacuér.

YueOHbIi roj Ne 4

Ne Tema Kpartkoe coaep:xanue
1 TeopeTrueckure OCHOBbI | [I/1s1 OLIeHKH TepMOJMHaMHUUeCKOW BepOsITHOCTU
TMpPOLIeCCOB MIPOCTOTO PaCTBOPeHHsI HeOOX0/JUMO 3HaHKe BeJTMUUH
BbILL[e/TaYMBaHUS SHEepryuy ruipaTalyy U SHePTUU KPUCTA/ITMUeCcKou

pemieTku. Ecid  3Heprust KpUCTaaIm4eckKou peréTKu
MHHepa/ia HeBeJluKa, JJIsl ee pa3pylleHus JOCTaTOYHO
SHEepryy rujpartalydd HOHOB — COeJUHEHNE
pacTBOpsIeTCs B BOJle; B IPOTUBHOM CJly4yae SHEePrUu
ruipaTtalyy He XBaTaeT JJis pa3pbiBa CBSI3U BHYTPU
KpHCTaJl/la — He00X0ZMMO OCYIIIeCTB/IATE XUMUUECKHe
peakiuu. TepMogrHaMUyeCcKasi BepOSITHOCTb
MPOTEKAHUSI MPOLECCOB BhILe/IaUUBaHUS,
COMNPOBOXKAAIOIINXCSI XUMUUECKUMU PeakLUsIMU,
oripe/ie/isieTCsl 3HaKOM M BeJIMUMHOM dHeprun ['mb6ca .
FEcm 0, To peakiusi WieT B NPSIMOM HarpaB/I€HUH, U
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yeM OoJibliie yOBIIb , TEM TIOJTHEee paBHOBeCHE
C/IBUHYTO B CTOPOHY 00pa30BaHusI TIPO/IyKTOB.
Oneprusi ['n60ca cBsi3aHa ¢ KOHCTAHTOW PaBHOBECHS
peakiyu = - RTInKp, npu camonpon3BoibHOM
rporekanuu rporecca Kp > 1. Kp MoxxHo
Orpe/ie/IUTh paCYETHBIM MMyTEM M0 TpeM BapuaHTaM: 1)
T0 U3BECTHBIM 3HAUEHUSIM CTaH/APTHBIX
TePMOJVHAMUUECKUX (PYHKLIMM YYaCTHUKOB
peakLyn;2) 1o BeJIMUMHAM MMPOU3BeleHUN
PacTBOPUMOCTH UCXO/IHOTO TBEP/OTO BellleCcTBa U
MaJsIopacTBOPUMOTO MPOAYKTa peakLyy; 3) 1o
3HAaUEHUSIM 3/IEKTPOXUMHUUECKUX MOTeHL[1a/O0B.
TepMoAiHaMUKa yKa3biBaeT Ha BO3MOYKHOCTb WU
HEBO3MO>KHOCTb IMPOTeKaHUs MpoLiecca.
OKoHuYaTebHbBIN BBIBO/J| O TPOTEKAHWHN PeaKIuU
JleNaroT TOJIbKO T0C/Ie U3yueHusl KUHeTHKU. [porecc
BbIllle/lauMBaHUsl BK/IFOUAeT TP OCHOBHbIE CTaIUU:
TPAHCIIOPT PAaCTBOPUTEJISI U3 PACTBOPA K TOBEPXHOCTU
peakiuu; XMMHUUYEeCKYH0 peakiiyio; TPaHCTIOPT
PacTBOPUMBIX MMPOJYKTOB peakliiy OT TOBEPXHOCTH B
00béM pacTBopa. Ecyii conpoTuBieHre ofHOM U3
CTaJuil 3HauuTeIbHO 00JIbIIIe, UeM Y OCTa/IbHBIX, OHA
oripejiesisieT CKOPOCTb BCEro Mpoliecca U Ha3blBaeTCst
JIMMUTUpPYIOIel. B 3aBUCMMOCTH OT TUMUTHPYIOLLEH
CTa/IvM BbIllle/laurBaHKe MOJKET MPOTeKaTh BO
BHellIHe-, BHyTPUAU(PGY3UOHHON U KWHEeTHUYeCKOH
00/1acTsX, KaKast U3 KOTOPBIX XapaKTepu3yeTcs
COBOKYITHOCTBIO «TIPU3HAKOB» (3aBUCHMOCTEN
CKOPOCTH OT HanuboJsiee 3HaUMMBbIX TTapaMETPOB
TIpOL{eCca, BbISIBJIEHHBIX HA OCHOBE aHaIu3a
ypaBHeHUs TIOTOKa JJaHHOH ctazuu).Hanbomnee
COBepIIeHHbIM MEeTO/IOM 3KCIIePUMEHTabHOrO
WCCIe/JOBaHUsSI KWHETUKU PaCTBOPEHUS SIB/ISIeTCS
MeTO/| BpalllaroLlerocs AUCKa. 3HaHUe
JUMUTHUPYIOLLeH CTaJuu MpoLiecca mo3BossieT
000CHOBATh TIPaBU/IbHBIN BLIOOD HarpaB/ieHUs ero
vHTeHCUUKaluu. Tak, B ciyyae
BHelltHe iU Py3rHHOM 006/1aCTH yCTpaHeHHe
TOPMOXKEeHHs1 JOCTUraeTCsl UCTI0/Ib30BaHUEM
anrnapaToB C UHTEHCUBHBIM
repeMelIMBaHueM.ny/bIbL. .[]1s KUHeTUuecKomn
o6sacTH Liesiecoobpa3HO MCIO/Ib30BaHUe
TeMIIepaTypHOro (pakTopa WU MOBLIIIeHHe
SHEepPreTUUeCKOro COCTOSIHUS IyTeM
MeXaHOXUMUUeCKOT0 aKTUBHUPOBAHHUSI.

TeopeTrueckrie OCHOBBI
TIPOLIeCCOB Bblje/IeHUs
MeTaJ/UIOB U3 pacTBOPOB

OKCTpaKLKs — 3TO MPOL[eCC W3BJ/IeUeHUs COeIMHeHUN
MeTaJ/IOB U3 BOAHOTO pacTBOPa B OPraHUUecKyro
(hazy, He CMeIIMBaIOIIYOCS C Bo/IOH. Vcro/ib3yembie
B KaueCTBe KCTPareHTOB OpraHUuecKre CoeJuHeHUs!
TIo/Ipa3/eNisitoT Ha HelTpasbHbIe SKCTPareHThl,
oOpasyrolre KOOpAUHALIMOHHBIE CBSI3U C
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W3BJIeKaeMbIM UOHOM, 0oJjiee TIPOYHBIE, UeM CBSI3U
MOJIEKYJT BOJbI C 3TUM HOHOM, U >KUJKUe
MOHOOOMEHHUKH, CrocoOHbBIe TIPH KOHTAKTe C
BO/IHBIM PacTBOPOM K 00MeHY HeopraHUuecKoro
KaTHOHA WM aHUOHA, BXOASIIMX B COCTaB
9KCTpareHTa, Ha OIHOMMEHHBIN UOH U3 pacTBOpa.
HetliTpanbHbie 5KCTpareHThl COJIeP>KaT aKTUBHbIE
aToOMBbI, 00/1a/IarolI[Hie 31eKTPOHHO-A0HOPHOM
criocobHoCTRIO. 10 THITY aKTMBHOTO aTOMa
pa3/inyaroT KUCI0pocoiepsKaiiye (CUpThI, 3UpHI,
KEeTOHbI); a30Tco/iep>Kallyie(aMUuHbl) 1

cepycozep kaiue(opraHuyeckye CyabQuzbl)
9KCTpareHThl. AHHOHOOOMEHHbIe SKCTPareHThI-
YyeTBePTUYHbIE AMMOHHEBbIe COeJUHEeHHSI-
TIPOM3BO/JHbIE NOHA aMMOHUsI. JKukue
KaTMOHOOOMEHHUKHU- OpraHnyecKue KUCI0ThI
JKUPHOTO Psifia, a TaKXKe XejaTooOpasyrolye
peareHThl. HeliTpasibHasi 5KCTPAKLIUs MOKeT
MpOTeKaTh M0 OKCOHUEBOMY, CO/TbBATHOMY U
T'U/IPaTHO-COJIbBATHOMY MeXaHu3MaM. [1pu
WCT0/Ib30BaHHU CMECH JIBYX SKCTPAreHTOB MOXKeT
Hab/I0AaTHCSl CUHEPTU3M - TIOJIOXKUTe TbHbIe
OTKJIOHEHUSI OT aZiTUTUBHOCTH SKCTPAKIIMH.

B rugpomeTannypruu NpUMEHSIFOTCS TPU
MOTUGbHUKAINA COPOIIMOHHOM TEXHOJIOTHH C
WCTI0/Tb30BaHHEeM MOHUTOB U aKTUBUPOBAHHBIX YTJIei:
M3BJleueHre MeTa/llIOB U3 paCTBOPOB, U3B/IeUeHHe
METaJIJIOB U3 IMyJIbI1 U COPOLIMOHHOE BhIllle/lauuBaHUe.
VoHuThl (CUHTETUYECKHE HOHOOOMEHHBIE CMOJTBI)
TIpe/ICTaB/ISIFOT COO0M TTo/TMMepHbIe CeTKH,
cigepxkaie GyHKIMOHATBHBIE TPYTIIIbI, CTIOCOOHBIE
TIOTJIOILaTh U3 PACTBOPOB TOJIOKUTETHHO UITH
OTPHUIIATE/ILHO 3apsKeHHbIe HOHBI B 0OMEH Ha
9KBHBaJIEHTHOE KOJTMUeCTBO OJJHOUMEHHO
3apshKeHHbIX MOHOB U3 (pa3bl MOHUTA.
AKTUBUDOBaHHbIE YTJIM XapaKTepu3yroTcs Oomee
HU3KOU CTOUMOCTEIO, 00/1e€ BHICOKOK
CeJIeKTUBHOCTBIO, HO YCTYTAOT CMOJIaM TI0
MexaHUuecKou npouHoctu. KauecTBo
aKTUBUPOBAHHOTO YTJIs OTIpeZiesisieTCsi XapakKTepoM
€ro MOPUCTOMN CTPYKTYPhI. ChIpbeM [l UX TOTyUYeHUst
SIBJISIFOTCS TIPUPO/IHbIe  MaTepHasibl OpraHuuecKoro
TIPOMCXOXK/IeHUsI: peBecrHa, Topd, UCKOoTaeMble YIJu
u fip. [TosyueHue yriepoAUCTbIX COPOEHTOB
BKJIFOUAeT TPY OCHOBHbBIE CTaZIUU: IPaHy/IMPOBaHUE CO
CBSI3YIOILIMM; KapOOHU3aIMI0 U aKTUBALUIO.
Kpurepuem 3¢peKTHBHOCTH COPOEHTOB SIBMISIETCS UX
oOMeHHast eMKOCTb U KO3 ULIMEHT pacripesiesieHust
roHa.O CeIeKTUBHOCTU COPOIUY CY/ST T10
nsotepmam. [Ipotiecc MoHHOTO 0OMeHa
XapaKTepU3yeTCsl TJIeHOUHOM WU TeJIeBOU
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KUHEeTUKOW. [IpoMBIIIeHHbIN Criocob rpoBejeHust
COpOLMOHHBIX MPOLIECCOB - MPOMYyCKaHue pacTBoOpa
yepe3 KOJIOHHY, 3aroyiHeHHy0 copberTom. O
pacripe/ie/ieHUM COpOUPYeMbIX MOHOB BZO/Tb KOJIOHHbI
0OBIYHO CYZST TI0 BBIXOJHBIM KPUBBIM,
XapaKTepu3yHIlIUM OCTPOTY (PpoHTa COpOIUH.
Brliesienne meTa/ioB U3 pacTBOPOB B BH/Jle
TU/IPOKCHU/IOB, CYIb(GUI0B U OCHOBHBIX COJIEN
OCHOBAHO Ha TOM, YTO 3TU COeJJMHEHUS] TSIKesbIX
L[BETHBIX U peJKUX MeTaslJIOB SIB/SIFOTCS
TPyAHOPacTBOPUMbIMUA. OCHOBHOM
TepPMOJVHAMUUECKON XapaKTepHUCTUKON paBHOBeCHSI
MeKJy MaJiopacTBOPUMBIM coeiiHeHueM (MeA) u
pPacTBOPOM $IBJISIETCS] €r0 MPOU3Be/ieHUe
pactBopumoctH (L): aa = L. PactBopumocTs
COeJUHEHU 3aBUCHT OT psifa pakTopoB: pH u
VIOHHOM CWJIbI paCcTBOpa, T’M/posn3a aHHOHa U
KaTHOHa, KOMIIEKCO0Opa30BaHUs C 0CaXK/JAtOIM
aHMOHOM. KakzbIii TuaipoKcyz o6pasyeTcst rpu
orpefiesieHHOM 3HaueHuM pH pacTBopa, 3aBUCSLLEM OT
NIpOM3Be/leHrs1 PACTBOPUMOCTH T'MJPOKCH/A,
aKTMBHOCTU MeTaJljla B pacTBOpe U 3apsi/ia MOHa
MeTasia. pH BeijesieHNs TPy HOPaCTBOPUMBIX
Cy/1b(MJ0B KPOME TOTO 3aBUCUT OT aKTHBHOCTU
Cynb(QUHON cepbl U IPOU3BeIeHUs] paCTBOPUMOCTH
ero rugpokcrja. Pasnuuue B pH Bblenenus
TUJPOKCH/IOB, Cy/Ib(UI0B U OCHOBHBIX COJei
TMO3BOJISIIOT OCYLLECTBUTH CeJIEKTUBHOE Bbl/le/IeHNe
MeTaJlJIOB U OUHUCTKY PacTBOPOB OT IIPUMeCEH.
LlemeHTaLMsI-3TO MPOLIECCHI BHITECHEHUS] MeTasljIoB U3
pacTBOPOB, OCHOBaHHbIE Ha 3JIEKTPOXUMHUYECKOU
peakLu1 MeXXJy MeTalJIOM-L{eMeHTaTOPOM ¥ MOHOM
BbITeCHsieMoro Metayia:Me + Me — Me +

Me .TepmojuHamuueckasi BepOSITHOCTb IPOTEKAHUSI
LleMeHTaLUH ONpeZessieTCsl COOTHOLLEeHUEeM BeJIMYUH
3/IeKTPO/IHBIX TIOTEHL[Aa/I0B BbITECHSIOLIEr0 U
BBITECHIeMOro MeTa/ioB: . [TockosbKy mo mepe
BbI/IeJIEHUS] MeTajlyla U3MeHsIeTCsl ero KOHLIeHTpaLus, a
CJ1e[j0BaTe/IbHO U 3HaUeHue MoTeHIuasa, nporecc
MpoTeKaeT /10 YCTaHOBJ/IEHHUSI DABHOBECHS, KOTrja = .
[Iponecc nemeHTaLy COCTOUT U3 C/IEAYIOLINX
cTazui:1) [0CTaBKM MOHOB K KaTO/JHOU MOBEPXHOCTU
Y OTBO/Ia MOHOB OT aHOJHOU MOBEPXHOCTH; 2)
3/IeKTPOXMMUYECKOT0 NpeBpalljeHus ( pa3psiia MOHOB
Ha KaTO/JHbIX yYaCTKax, MOHU3aL[M1 — Ha aHOZHBIX
yuacTkax); 3) 371eKTpOKpUCTasiu3aluu (06pa3oBaHUs
Y pOCTa KpPUCTa/JIOB Ha ITOBEPXHOCTH KaToza).
KonTponupytomas ctaaus rnpoiecca 3aBUCUT OT
BeJIMYMHBI U XapakTepa 3/1eKTPOgHOU nosispusatuu. O
KUHETHKe 37IeKTPO/JHOI0 MPOoLiecca MOXKHO CYZST 10
T10JIIPU3aL[MOHHBIM KPUBBIM, BbIPayKatOIUM
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3aBUCUMOCTb MeX/ly CMellleHreM MoTeHL{raa
3/1eKTPO/la ¥ BEJIMUYMHOMW TIPOTEKAIOLLero yepes
371eKTpoz, ToKa. CKOpPOCTh LjeMeHTaLU U
JIMMUTUPYIOLIAd I CTaus MOTYT U3MEHSIThCS BO
BpeMeHU BCJIeZICTBUE YMeHbIlIeH sl KOHL|eHTpaluu
BBITECHSIEMOI'0 MeTasljia, YBeTUUeHUs TOILHHBI C/I0S
OCaX/JEHHOT 0 MeTasljla, U3MeHeHHs] TIOBepXHOCTH
KaTOJHBIX Y aHOJHBIX yuacTKOB.Kpucranivsauys us3
PacTBOPOB — MPOL{eCC BbI/Ie/IeHHs] U3 HUX TBEP0M
(ha3bl, BK/IFOYAIOIIUI YeTbIpe CTaiuu: 1) 10CTHKeHHe
TiepechIITieHrst PacTBOpa; 2) o6pa3oBaHue 3apO/IbIIIeH
KPUCTA/I/I0B (LIeHTPOB KpUCTasyiU3aljuu); 3) pocT
KpUCTasuioB; 4) mepekpucta/um3saiuio. [1o criocody
T0J1y4eHHsI TIepeChIlleHHbIX PACTBOPOB Pa3NuaroT
M30TepMHAYECKYHO (BbIlTapUBaHUe paCTBOPUTeJIs),
M30TU/IpUUeCcKyI0 (OX/Ia)KeHUeM HaChIlL{eHHOTO
pacTBopa) KpUCTa//IM3aL1io U BbicaauBaHue. [1pu
TOMOT'eHHOM 3apo/iblilie00pa30BaHUN YHEPTHs,
HeoOxoMast /171st 00pa30BaHUsT KpUTUUECKOTO
3apo/pIllia, TosIB/sSIeTCs B MUKPOOOBEMe
TNepechIleHHOr0 pacTBOpa B pe3y/ibTaTe (IyKTyaLyu.
I'eteporeHHoe 0Opa3oBaHUe L[EHTPOB
KPUCTa/I/TM3al[U1 IPOUCXOUT TIPU BBe/IeHHUHU
3aTpaBKU KPUCTA/IJIM3yeMOM COJIU B BUJIE
MeTbualIlnX YacTHL], SIB/SIFOIIUXCSI TOTOBBIMU
LleHTpaMH{ KpUCTalau3aluu. [lanbHenmii poct
3apo/pliliel orpeiesisieTcsi coueTaHreM fuddys3uu
PacTBOPEHHBIX YaCTUL] K TOBEPXHOCTU KPUCTaIa v
BBe/IeHUs1 UX B CTPYKTYPY PeIIETKU KpUcTasuia (OH
BKJIIOYAeT a/ICOPOLIMIO YaCTHIL], UX MUTPALIUIO TI0
MOBEPXHOCTH KPUCTasl/ia ¥ BCTpauBaHUe B
KPHUCTA/I/TMUECKYIO PELlETKY (Teopyu
a/1cCOpOIIMOHHOTO CJI0SI ¥ IUC/IOKAI[OHHASs).

4.3 IlepeueHb 1a00pPaTOPHBIX padoT

Yueonslii rog Ne 4

. Ko/1-Bo akajieMmuuecKux
No HaumeHoBaHue /1a00paTOPHOI padoThI
4acoB
1 NccnepoBanue 3aKkOHOMEPHOCTeN OCaXKAeHUsT 4
TU/IPOKCHU/IOB METAJ/IJIOB M3 PaCTBOPOB
5 VccnenoBanne 3akOHOMEPHOCTEH Bbl/jeIeHUs 4
MeTaJIJIOB LieMeHTalen

4.4 TlepeyeHb NPAaKTHUECKHX 3aHATUMN

Yueonslii rog Ne 4

. Koi-Bo akajeMuueckux
Ne TeMbl IPAaKTHUECKUX (CEeMHHAPCKHUX) 3aHATHI
4acoB
1 TepmoMHaMUKa TPOLIECCOB BhIIe/TaUNBAHUS 2
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PacueT 0CHOBHBIX KOJTMUECTBEHHBIX mapaMeTpoB
KHWHETHKHU BbIE/TdYHNBAHHA

4.5 CamocrosiTes1bHasi padoTa

YueousbIii rog Ne 3

Ne Buj CPC Ko/1-Bo akajeMu4ecKHx
4acoB
1 BrbInonHeHre MMCbMEHHBIX TBOPUECKUX paboT 6
(mucem, nokaznos, coodmenuii, ICCE)
2 ITpopaboTKa pa3ie/ioB TeOPeTUUYECKOr0 MaTepHasa 28

YueOHbIi rof Ne 4

Ko/1-Bo akajieMmuuecKux

No Bup CPC
4acoB
1 BbImonHeHre TPeHUPOBOUHBIX U 00YUarOIINX ’
TEeCTOB
2 Hamnwmcanue KypcoBoro mpoekTa (paboThbi) 20
3 OdopMieHre OTUETOB I10 Tab0paTOPHBIM U 9
NIPaKTUYeCKUM paboTam
4 IToAroToOBKAa K MPAaKTUYeCKUM 3aHSITUSIM 4
5 [ToaroToBKa K MpakTUUeCKHUM 3aHSITUSIM )
(y1abopaTopHBEIM paboTam)
6 IToAroToBka K ciaue v 3alure OTYETOB 2
7 ITpopaboTKa pa3/ie/ioB TeOPeTUUYECKOr0 MaTepHasa 45
8 PernieHue crieljya/ibHBIX 3a/1a4 2

B XoJe rnpoeeeHnst 3aHSITUN 110 AUCHUIT/IMHE WCITIOJIB3YHOTCA C/IeAYyIOoLHe NHTEPAKTUBHbBIE
MeETO/bI OGyIJEHI/IHI TPE€HUHT, I/ICCJIe,E[OBaTEJ'IbCKI/Iﬁ METO/.

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecTieyeHUs] JUCHUTLTHHBI
5.1 MeToanueckue yKa3aHusA /1A 00y4YarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI

5.1.1 Metoauueckue yKa3aHus A o0yuarommxcs no KYpPCOBOMY
MPOeKTHPOBaHMI0/padoTe:

Teopus rugpomeTa/ulypruyeckux nporecco: Metogrueckye yKasaHUs 10 BBITIOJTHEHWIO
KypCOBO# paboThI [3/1eKTpOHHBIH pecypc] /cocT. MuneeBa T.C. —UMpkytck: M3a-so UpI'TY,
2013.— 22c.

5.1.2 MeToauuecKue yKa3aHusl /ISl 00y4aOMXCs 10 MPAKTHYECKUM 3aHATHSIM

Teopus rugpoMeTa/slypruueckux rporeccon: MeToanueckue ykasaHus 10 IIPOBeIeHUI0
npakTH4ecKux 3aHaTuu /coct.MuneeBa T.C. — pkytck: Usg-so UpI'TY, 2013. — 44c.

5.1.3 MeToauuecKne yKa3aHus /sl 00y4arOmMXcs 10 JIab0paTopHBIM padoTam:

Teopust THAPOMeTa/UTypruuecKHX MpolieccoB: MeToauueckre yKa3aHHs 10 BbITIOTHEHUIO
nabopaTopHbix pabort /coct. MuneeBa T.C. — Upkytck: M3a-Bo pI'TY, 2014.— 36¢.

5.1.4 MeToauuecKue yKa3aHus /sl 00y4aromMXCs 110 CAaMOCTOSTe/IbHOM pabore:
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Teopust rTUpOMeTa/Typrudeckux mpoieccoB: MeToanueckre yKa3aHus 10 BBITIOJTHEHUIO
camocCTosiTe/IbHOM paboThl [3neKTpoHHbIN pecypc] /cocT. MuHeeBa T.C. — VpkyTck: M37-Bo
UpI'TY, 2013.— 15c.

6 @DoHj OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEeXYTOYHON aTTeCTaluy Mo JUCHHUIVINHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEHUA TeKyIlero KOHTPOJIs
6.1.1 yueOHbIii rog 3 | Icce
OmnucaHue npoueaypsbl.

TaHHBIM BUZ CaMOCTOSITe/TbHOM PabOoThI Mpe/Io/iaraeT MHANBUYaTbHOE CaMOCTOSITeTbHOE
BBITIOJTHEHHE IMMCbMEeHHOM paboThI ( 3CCe) 10 MpejyiaraeMoii TeMaTHKe C UCI0/Ib30BaHUEM
peKoMeHTyeMoli IuTepaTypbl U UHPOPMAILIMOHHBIX PeCypCOB.
Ha nocnienHeti Hefiesie cemecTpa 00yJarOIUACS TIPeJCTaB/IsieT O[T OTOB/IEHHbIM MaTepHrasl B
BUJIe OTUETHOrO JJOKyMeHTa (TeKCT 3Cce I0/KeH ObITh BbiNoJiHeH ¢ nomoiisio [1K, HareuaTtaH
Ha Jyiuctax 6esioit 6ymaru hopmata A4, UMeTb TUTYJIbHBIN TUCT, 06beM 710 2 cTp.) HomyckaeTcs
Tripe/icTaB/ieHye TIpero/jaBaTe/Iio B 37IeKTPOHHOM BHU/€.

Boripocs! A1 KOHTPOJIS:

1.Cy1HOCTh TUAPOMEeTa/TyPriUecKruX TIPOL[eCCOB, TIPEUMYIIIeCTBa U HarpaB/ieHUsT Pa3BUTHSI.

2.Cy1iecTByIOIIHe U TIepCIeKTUBHbIE PACTBOPUTE/TH, TPeOOBaHHUS K HUM.

Kpurepumu oneHuBanus.

Odopmnenue B cootBeTcTBUM CTO.005-2020. [TosiHOTa pacKpbITUS paccMaTpUBaeMbIX
BOIpocoB. O6s13aTeNbHO U3/10’KeHWe Y apryMeHTaLisi COOCTBEHHOM MO3ULUH,

6.1.2 yueOHbIii roj 4 | PemeHue 3aau
Omnucanue nponeaypel.

OOyuaroLMCcs BbIIaeTCsl MHAVMBUAYAIbHOE 3a/jaHue (110 BapuaHTaM) /ISl CAMOCTOSITeTbHOTO
pellieHus1, CofiepiKalliee He0OX0AUMbIe /IJIsi paCueTOB UCXO/IHbIe AaHHbIe. [Ipu BBITIOJTHEHUH
pacueTHOro 3aJaHusi He0OX0JUMO MPOPabOTaTh MaTepHasl JeKIUH 1 IPaKTUUeCKUX 3aHSATHI T10
TeMaTHKe paboThl. Pe3ysibTaThl pacueTa NpeCTaB/IsIOTCS TIPero/jaBaTesiio B TieyaTHOM BUje (C
nomotbto 1K), momyckaercs caua B 37IeKTPOHHOM BU[IE.
IIpumep BapraHTa 3aJjaHUs:
Or1leHHUTh TEPMOZIMHAMHUUECKYH0 BEpOSITHOCTD Tpoliecca liuaHupoBaHust cepebpa (t°=25°C).
Pacuer nipoBecTH 10 ByM BapuaHTaM.
2Ag+4CNA-+H_2 O_2=2Ag(CN)_2A-+ 2 [[OH] A-

Ag CNA- H 202 Ag(CN)_2A-  [OH] /-
AHAO, x/]x/Monb 0 146,0 -187,0 269,0 -230,0
ASAMO, Tx/mosb 43,0 118,0 110,0 201,0 -11,0
2Ag+4CNA- - 2Ag(CN)_2N-+ e ¢_0=-0,33B

KpuTtepuu onjeHUBaHUs.
[TpaBW/ILHOCTD PEIIeHUs]
6.1.3 yueOHbIii roj 4 | OTueT 1o s1aboparopHoi pabore

Omnucanue nponeaypel.
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ITepex poBeieHMeM J1abOpaTOPHBIX PabOT Bce oOyyaroiuecst 06s13aHbI 03HAKOMUTBCS C
TIpaBW/IaMU OXPaHbI TPy/la U CTPOTO MX BBIMOJHAT. K BHIMO/IHEHHMIO 1ab0paTOPHBIX pPaboT
JIOTYCKar0TCsl 00yYaroIyecs, MpoC/IyIaBIlIye MHCTPYKTaX 110 TeXHUKe 0e30TMacHOCTH U CJiesiaB
COOTBETCTBYIOLIYIO 3aMMCh B )XypHase 1o Th B ayuTopuw, npejHa3HaueHHOH /17t IPOBeIeHUST
nabopaTopHbIX paboT Mo JaHHOW AUCLUIIIAHE.

1. 3agaHue Ha BbITIO/IHEHME J1TabopaTOpHOH paboThl 00YUAIOIIUIACS TT0/TyYaeT Ha MpebIAyIeM
3ansTyu. [Ipy moAroToBke K 1labopatopHoii paboTte oOyuaromuiics 00si3aH 03HAKOMUTBCS C eé
CoZiep)KaHWeM, TIOBTOPUTh UK U3YUUTh TEOPETUUECKUI MaTepuasl, OTHOCSIIMNACS K paboTe,
WCII0/TB3YysI PEKOMEHAYEeMYIO JIUTePaTypy, TIOHATH 1ieJib U 33/1auu paboThI.

2. K Hauasy 3aHATHH [0/DKHA ObITh MOTOTOBJIEH 111a0/I0H OTuUeTa 110 abopaTopHOi paboTe, B
KOTOPBIH He00X0IMMO HeoOX0[uMble PacYETHBIE (HOPMYIIbI, TIOATOTOBUTH TabIULIBI /17IS
HaOMI0IeHUT.

3. Oruetr odopmisieTcs AJist KaKA0u abopaTopHo paboTbl. OTUET HO/DKEH CozlepKaTh
Ha3BaHUe pabOoThI, U3/10)KEHHe 11e/T U 3aiay paboThl, KpaTKOe TeOPeTHUECKOe BBe/IeHUEe, CXEMY
YCTaHOBKH 1 KPaTKOe OTHCaHMe MeTOJUKH MTPOBe/|eHHsI pab0Thl, TaO/IUITY C OTTBITHBIMUA U
PaCYETHBIMU JIaHHBIMU; TPaUKH (TaMm, e 3TO TpebyeTcsi), ClipaBOYHbIE JaHHbIE, BHIBO/BI 110
pabote. OTuéThI TI0 TabopaTOpHBEIM paboTam 0OPMIISIOTCS B COOTBETCTBUM C TPeOOBaHUSIMU
METO/[UUeCKUX YKa3aHWH 110 BBITIOJIHEHUIO TabopaTopHbIX paboT u TpeboBanusmu CTO «027-
2021 CUCTEMA MEHEDKMEHTA KAUYECTBA. YuebHo-MeToAMuecKast esTe/TbHOCTb.
OO61me TpeboBaHUs K OpraHU3alvy U MPOBe/ieHHI0 1ab0opaTOpHBIX paboT».

4.Ha cnepyroriem 3aHATAN OTYET MTPeAOCTaBISIeTCs MPero/aBaTesito /7 mpoBepku. [1pu 3ammre
OTYETa TIPOBEPSIETCS 3HAHUE TEOPETHUECKOTO MaTepuasia COOTBETCTBYIOIIUX Pa3/le/ioB Kypca U
BOIIPOCOB METOJVKH, CBSI3aHHOM C BBITIOJTHEHHEM PabOThI.

Borpocs! /1711 KOHTpOJIsi (Ha ripuMepe JlabopaTtopHo# paboTsl «VccieoBaHre 3aKOHOMEPHOCTEH
OCa)KIeHUsI U3 PAaCTBOPOB I'M/IPOKCH/IOB META/JIOB»):

1. Kak u3smensiercs pH BbiziesieHus1 TUAPOKCHA MeTajula [Py yBeJIMUeHUU KOHLIeHTpaLuu
MeTa/ula B pacTBope?

2. Kak Biusier Ha pH BbienieHUs1 TUAPOKCH/A MeTaslla yBe/IMueHue 3apsizia MoHa MeTasuia?
3. Kak Bnusier Ha pH BbiZiesieHHs THAPOKCUZA MeTajlla BeJIMUurHa [POU3BeIeHUs ero
pacTBOPUMOCTH?

4. UeM omipeziesisieTCs CeJIeKTMBHOE BblZle/leHre MeTasljla B BUZe TUpaToB?

5. OT Kakux (akTopoB 3aBUCUT pH Bbl/le/IeHUs] OCHOBHBIX COJeN?

6. Ot Kakux (akTOpoB 3aBUCUT PH BblzlesieHrs1 U3 pacTBopa Cy/Ib(GHI0B MeTalI0B?

7. Kak Bnusier Ha pH BhiziesieHus Cyibdua MeTalia KOHLeHTpal|si MeTasljla B pacTBOpe U

NpPOU3Be/IeHre PaCTBOPHUMOCTH?

KpuTepuu onieHUBaHM.

[TpaBW/ILHOCTb 0()OPMIIEHHSI OTUETOB U MOJTHOTA OTBETOB Ha BOIMIPOCHI 10 KOHTPOJILHBIM
BOIpPOCaM, MPHUBeIEHHBIM K Ka)KJ0l 1abopaTOpHOI paboTe B METOJUUECKUX YKa3aHHSIX.
[Toapo6HOe ommcaHKe 1ab0paTOPHBIX PabOT U BOIIPOCHI K 3allldTe OTUYETa MPe/ICTaB/IeHbl B
METOANUECKUX YKa3aHUSIX.

6.1.4 yue6HbIii rog 4 | Tect
Omnucanue npoueaypsl.

[Ipu MoAroToBKe K TeCTUPOBAHUIO CAMOCTOSITEIBHO U3YUNUTh TEOPETUUeCKUH MaTeprall C
MOMOLLIbI0 OCHOBHOM U JIOTIOJIHUTEIbHOM JINTepaTypbl U MH(OPMALIMOHHBIX PeCypCoB U
npopaboTaTh KOHCTEKT JIEKLIUOHHOTO MaTepHara.

IIpumep TecrTa:
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BapuanTt

1. BbIBecTH ypaBHeHHe MMOTOKA BhIllje/ladlBaHUsl HeOOpaTUMOM peakiivu
FeW0O4+2NaOH=Na2WO4+Fe(OH)2.
2. OT Kak¥x U3 MepevyncIeHHbIX (JaKTOPOB 3aBUCUT TOLLMHA 3(QPEKTUBHOTO

b dy3roHHOrO C10si

- TOJIILIMHA JJUCKa

- KOHLIEHTpALIMs peareHTa

- CKOpOCTB BpallleHHUsI AUCKa

- Marepuari UcKa

3. [TepeuncUTL XapaKTepHbIe MPU3HAKK MMPOTEKaHUs MPOL{ecca Bhllle/lauMBaHuUs BO
BHYTpHAN(DY31OHHOM 006/1acTH.

4. YTo 11o3BoJisieT UHTeHCU(HULUPOBATh TIPOLIECC, MPOTEKAIOIN B KWHETUUeCKOH
obnactu?

- HaJIO)KeHUe yIbTPa3ByKa;

- UCTI0/Ib30BaHNe aBTOK/IABOB;

- IHTeHCHBHOe TiepeMellliBaHue.

5. ITporecc BeirenaunBanus rpu 35 0C ripoTekaeT B IpOMeXXyTOuHOH obsactu. Kakast
CTaZiusi CTaHeT JIMMUTHpYtolei ipu 85 0C?
6. IIpouecc Belllje/1auUBaHUA NIPU KOHL|eHTpaLuu peareHTa 0,5 MOJIb/JI IIPOTEKAeT B

TIPOMEKYTOUHOU 001acTi. XuMHUUecKasi peakiysi UMeeT HyJIeBOU MOPsi/IOK To peareHTy. B
Kakou obsiacty Oy/ieT mpoTeKaTh MPOLIeCC NP MOBBIIIeHUH KOHLleHTpaLuu B 10 pas?

7. Kak 3aBUCUT CKOPOCTD BbIlL[e/IaYMBaHMsI OT TIOBEPXHOCTH [I/Is1 YacTHL] cheprueckoit
¢bopmbI?
8. Kakue 13 nepeunciieHHbIX ()aKTOPOB COOTBETCTBYIOT ITPOTEKaHUIO Ipoliecca

BbIII[e/TAYMBAHMS BO BHeIHeAU(Py31MOHHOM 00/1acTh

- TIOTOK He 3aBUCUT OT BpEMeHH!

- sHeprus aktuBauuu 40 K/Ix/Moj1b

- TIOPSI/IOK TIO peareHTy paBeH 1

- MOTOK 3aBUCUT OT UHTEHCUBHOCTH T1epeMelINBaHuUs

Kpurepumu onjeHuBanus.

TecT cunTaeTcs yCremHo MpoijeHHbIM TPY MTPAaBWILHBIX OTBETAaX Ha BOMPOCHI TeCcTa Oosee
75%.

6.2 OueHouHbIe Cpe/iCTBA /I/IfA IPOBe/leHHs TPOMEe)XyTOUHOM aTTecTalul

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTH)KEHUS
KOMIIEeTeHI[UM B PaMKaX NMPOMeXyTOYHOU aTTeCcTal[uu

CpeactBa
(MeToppBI)
NupukaTop focTHxeHus
Kputepum onjeHUBaHus OLIeHMBaHHA
KOMIIEeTeHIHH o
NMPOMEeXYTOYHOH
aTTecTanuu
IIKC-1.3 CriocobeH  UCTIONBL30BaTh  OCHOBHBIE | YCTHOe
TIOHATHS, 3aKOHEI u Mozienu | cobeceoBaHue TIO
TepMO/IMHAMUWKHY, TlepeHoCca MacChl U | BOIpocaM K
XUMUUECKON KWHETUKHU [Jis TIOHMMaHUs | S9K3aMeHY.
TeopeTUUeCKUX OCHOB TMpOLIeCCOB,
MPOTEKAIOIINX B
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TUAPOMeTa/UTyPriueCcKuX CUCTeMaXx.

[IKC-7.3 Criocoben BBITIO/THAATD pacueTHO- | BeimosHeHue u
TEOpeTHUecKylo paboTy TI0O TeopuH | 3aliyMTa KypCOBOU
TUIPOMETa/UTypPruueckiux TpoLeccoB , | paboTbl
WCIIOMb3Ys ¢bu3MKo-MaTeMaTUueCKUH

amimapaTt  Ajis pacyeta busmko-
XUMUUECKUX T[lapaMeTpOB B Teopuu
TUIPOMETa/TypriuyecKuX MpOLIeCCoB.

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXYTOUHOH aTTecTaluu

6.2.2.1 YueOHbIii rojg 4, TunoBbie o1leHOUHbIE CPEACTBA /1A MPOBe/IeHUA YK3aMeHa 10
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypol

OK3aMeH MPOBOJUTCS B BHe Cobece/l0OBaHUS 110 BOTIPOCaM 3K3aMeHaI[MOHHOro OumeTa. s
YCITeIIHOM cZjauu 9K3amMeHa 00yuarolleMycsi 3apaHee BbIZIal0TCsl KOHTPOJIbHbIE BOTIPOCHI.
Borpocel K 3k3aMeHy

1. Cy1HOCTb rujpoMeTa/uTypruueckux rpoLeccoB U UX 3HaueHue B [IPOM3BO/CTBe
L[BETHBIX MeTas1oB. OCHOBHBIE OTlepaliy THIPOMeTa/TypPriudeckKoi CxeMbl riepepabOTKH ChIPhSI.
PacTBopuTenu, mpuMeHsieMble B TUAPOMeTa/Typruu. TpeGoBaHuUsS K HUM.

2. TepmoauHaMKKa NpOCTOro pacTBOpeHus. Bosia Kak pacTBopUTe/b. DHeprus rujjparalun
VIOHOB, paCueTHbIe U 3KCIlepUMeHTa/lbHble MeTO/bl Orpe/iesieHUs. MeTo/bl oripeie/ieHust
SHepruy KpHUCTa/yInueCKOW peleTKH.

3. OrieHKa TepMO/IMHaMUYeCKOW BepPOSITHOCTU TPOLIECCOB BhILLeIauMBaHus,
COTPOBOXKAAMOIINXCS XUMUYECKOU peakiyei. MeTobl onpe/iesieHrst KOHCTAaHT paBHOBECHS /ISl
peaki1ii pa3TMYHbIX TU-TIOB.

4. O60011IeHHOE  YpaBHEHHeE MOTOKA BhIle/launBaHus (BbIBO/). [TOHSATHE TMMUTHPYIOIIEH
craguu. Ob6sacTy MpOTeKaHus Mpoliecca BhillenaunBaHus. OCOOeHHOCTH KUHETHKU
BBIII[e/IAUMBAHUS C Y4aCTHEeM ra3000pa3HbIX peareHToB.

5. 3aKOHOMEpPHOCTH BHellIHel [ruddy3un ¥ IpU3HaKU NpOoTeKaHUs mpoLecca
BBIII[e/IAUMBAHUS BO BHeIIHe AN dy31OHHON 00/1acTy. Bpaijaronuiics: [UCK U ero BO3MOXKHOCTH
JI/1s1 U3yUYeHUs] KUHeTUKU TeTepOreHHbIX [POL[eCCOB.

6. 3aKOHOMEPHOCTH ¥ NpU3HAKU BHYTpU((y3HMOHHOI 001aCTH IPOTEKaHUS TIpoLiecca
BbILI[e/IaYMBaHMs. 3aKOHOMEPHOCTH U TIPU3HAKU TIPOTeKaHusI TIpoliecca KWHeTHYeCcKol o6s1actu
NIpOTeKaHus IpoLecca BolljesiaunBanus. @opMaibHO-KMHeTHYeCKOe ypaBHeHNe CKOPOCTH.

7. Bnusinue feeKkToB KpUCTaIIMUeCKOM CTPYKTYpPbl MUHEPa/IOB Ha TEPMOJMHAMUKY U
KMHeTHKY IIPOL[eCCOB BblllleslauMBaHusl. MexaHnueckoe, ylIbTpa3sByKoBOe, paiMaliiOHHOe U
TepMHUYeCcKoe aKTUBHUpOBaHUe.

8. HanpaBneHusi ”HTeHCU(UKALMY TIPOLIeCCOB BhIll{e/laYMBaHUSI.
9. OO01jas xapaKTepyCTHKa IpoLiecca KCTpakKLuK, 061acTy npuMeHeHust. OCHOBHBIE THIIbI
9KCTPAreHTOB U TPeOOBaHUS K HUM.
10. MexaHu3mbl 3KcTpakUyy. CHHepryu3M 3KCTpakLuu. ['paduuecknii ¥ aHaTUTUUECKUM
pacueT ync/ia TeOpeTUYeCKUX CTYIeHer SKCTPaKLMU. Amnaparypa 5KCTPaKLMOHHBIX ITPOL[eCCOB
11. OG61jas xapakTepucTHKa HOHHOTO 06MeHa. CTpoeHre HOHUTOB. CIIOCOOBI MO/TyYeHUsT U
OCHOBHbIE KOJINUECTBEHHBIE XapaKTePUCTUKU MOHUTOB. CopOI[Usi MeTa/l/IOB aKTUBHBIMU YTJISIMU

12.PaBHOBecre 1 CeleKTUBHOCTb MOHHOTO 0OMeHa. KuHeTrka moHHOTO 0OMeHa. VIOHHBIH
06MeH B KOJIOHHAaX M W3 MyJIbII.
13. ®akTOopsl, BAUSAIOLME Ha PACTBOPUMOCTD TPYAHOPACTBOPUMBIX COeIMHEHUH. Y CJI0BUS
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OCaXKIeHUsI TUAPOKCUOB MeTa/lJIOB, OCHOBHBIX COJiel U Cyab(hHI0B.

14.  ®u3MKO-XMMHUUYECKHEe OCHOBBI LIeMeHTal[M1: TePMO/IJMHAMUKa, KHHEeTHKAa, OCHOBHbIE
CTaJuu, BUbI NOJISIPU3aLiY, CKOPOCTh TpoLecca.

15. ®U3MKO-XUMHUYECKHe OCHOBBI KPHCTa/lJIM3aliy U3 PACTBOPOB: OCHOBHBIE CTaju1
rporiecca, BU/ipl Kpuctasmsauuu. CKOpoCTb MacCOBOM KPUCTa//TM3aLUH.

6.2.2.1.2 Kpurepuu ornjeHUBaHUs

OCHOBHBIE TTOHATHUS,
3aKOHBI I MOJIe/IN
TePMOJUHAMUKHU U

XUMHUUECKOU
KUHETHKU [T
ITOHUMaHUs
TeopeTUUeCKUX
OCHOB TIPOI[ECCOB,
TPOTEKAIOIIHX B
TUIPOMeTasTyprud
@CKHX CUCTeMax.

3aKOHBI ¥ MOJIeJTH
TePMOZAMHAMUKH U
XUMUUECKOU
KUHETUKU [IJIs1
TTOHUMaHHs
TeOpPeTHUUECKHX
OCHOB TIPOL[eCCOB,
TPOTEKAOIIUX B
TH/IPOMETa/Typruy
eCKHUX CUCTeMax, HO
HeJOCTaTOYHO
r/TyO0KO M IPOYHO.

3aKOHBI U MOJIEe/IN
TePMOZANHAMUKH H
XUMUYECKOU
KUHETUKU JJIs1
[IOHUMAaHUS
TEeOPeTHUYECKUX OCHOB
TIPOL[eCCOB,
TIPOTEKAIOLIUX B
TU/IpoMeTasuTypruuec
KHX CHCTeMax.

Y poBierBopuTe/IbH
OT1/1MuHO Xopouio o HeypoBiierBopuTe/1bHO
CriocobeH riy0boKo CriocobeH Cnabo criocoben He criocoben
Y TIPOYHO VICII0/1b30BaTh WCII0/1b30BaTh VICII0/1b30BaTh OCHOBHbIE
WCII0/Ib30BaTh OCHOBHBIe [TIOHATUS, | OCHOBHBIE TIOHATHS, TIOHATHSL, 3aKOHBI U

Mo/1eu
TePMOJUHAMHKHU U
XUMUYECKOH KUHETHUKU
JUIST TIOHUMaHHMSI
TEeOpPeTUYECKUX OCHOB
TIPOLIECCOB,
TIPOTEKAOIUX B
TUIPOMeTasTyprudecKu
X CUCTEMaXx.

6.2.2.2 YueOHblIii roj 4, TunoBbie ojeHOYHBIE CPEACTBA /151 KyPCOBO# padoThI/KypCOBOro
NMPOEKTUPOBAHUA N0 AUCHHIIMHE

6.2.2.2.1 Onucanue npoueaypol

st onjeHKH chopMUPOBAHHOCTH MHAMKaTopa KomreTeHiuii 1 [TKC-7.3 Heobxoaumo
BBITIOJTHUTh pacyeTHYIO KypCOBYIO paboTy (110 BapyMaHTaM) U OTBETUTh Ha KOHTPOJIbHbIE
BOIIPOCKI IIPU ee 3alljuTe.

3a,Z[aHI/I$I " MIpUMep pacyeTd rpruBejeHbl B METOAUUECKHUX YKA3dHUAX.

[TepeueHb BOTIPOCOB K 3al[UTe KYPCOBOW pabOTHI:
1.Kak paccuuTbiBaeTCst CKOPOCTb BhILL[e/IauMBaHusA I10 ITIePBUYHBIM KUHETUUeCKUM KPUBBLIM?
2.J11s1 BBITIOJTHEHUS] KAKUX PacyeToB He0OX0AMMO 3HaHMe (opMarbHO-KMHETHUECKOTO
ypaBHeHUs IIpoLiecca Bblllje/1lauuBaHus?
3.®Pu3HMYeCKU CMBIC/ ITOHATHUS «9HEPrUsl aKTUBAL[AN»
4.Dr31UeCcKU CMBIC/ MIOHSTHUS «TIOPSIOK TI0 peareHTy»
5.MeTtozuKa pacueTa 3Hepruy akTUBaLuu
6.MeToyiKa pacueTa Iopsi/ika I10 peareHry
7. 155 uero HEOOXOAMMO OTIpe/iesieHre KOTMYeCTBeHHBIX KUHETUYeCKHUX TTapaMeTpOB?
8. UTo Takoe JIMMUTUPYIOLLAs CTaus IIPOLiecca BbllljelayuBaHus?

9. Ha uem ocHOBaH BbIOOp TTyTel MHTEHCU(DUKALIUH BbIITIe/TAUUBAHUS?
10. Kak 3HaHMe KMHeTUUeCKHUX 3aKOHOMepPHOCTel MpoLiecca Bblllle/lauiBaHUs
000CHOBaTb PeKOMEH/IAL|X TI0 ero MPaKTHUeCKOMY OCYIL[eCTBJIEHHFO?
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6.2.2.2.2 Kpurepum ornjeHUBaHHUA

Y poBerBopuTe/IbH
O1nuHO Xopouio o HeypoBierBopure/1HO
Criocoben CniocobeH Criocoben He criocoben
BBITIOJTHSITh BBITIO/THSITh BBITIOJTHSITh PAaCYETHO- | BBITIOJHATh paCYeTHO-
pacueTHo- pacueTHO- TeOpPeTHUYECKYIO TEOpeTHUecKylo paboty
TeOpPeTUUECKYIO TeOpeTHUUeCKYH0 paboTy 110 Teopun 10 Teopuu
paboTy 110 Teopur | pabOTy MO TEOPUH | THAPOMETA/Typruuec | TMAPOMETasuTypruyecKu
TUPOMETa/VTyprud | THAPOMEeTa/TypPrud | KUX MpOIeccoB, ¢1abo | X MpoLieccoB, UCTIONb3Ys
eCKHX IpPOLIeCCoB, , | eCKHUX MPOLIeCCOB, WCTI0/b3Y$1 (PH3UKO- ¢bu3mKo-
r/1y60KO 1 WCI0JIb3YS MaTeMaTUueCKUn MaTeMaTU4yeCcKui
000CHOBaHHO ¢busuKo- anmapar JJIs1 pacueTa anmapar JJIsl pacueTa
WCI0/b3ys (M3UKO- | MaTeMaTHUeCKUM | (U3MKO-XUMUUYeCKUX (bU3MKO-XUMHUECKUX
MareMaThuyeCcKuil ammapar JJst rapaMeTpOB B TEOPUU | I[1apaMeTpPOB B TEOPUH

amnmapar /st

pacyeta (pU3HKO-

rU/IpoMeTasyiypruuec

ruapoMeTa/lsiyprudyeCKnu

pacuerta ¢pU3UKO- XUMUAYECKUX KHUX TIPOL[ECCOB. X TPOLIeCCOB.
XUMHUUECKUX rapaMeTpoB B
rapaMeTpoB B TeopUU
Teopuu TU/IpOMeTayprud
TUJPOMETa/Nypruy | ecKHUX MpoLiecCcoB,

€CKHUX MMPOoLeCCOoB.

HO HeJJ0CTATOYHO

r/1y00KO.
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2. Teopust MeTa/TyprudecKrx MpoLeccoB : yueOHUK /71 By30B 10 HarnpasieHuo 150100
"Metannyprus", cnenaabHocTh 150102 "Metamnyprus nBeTHbix MeTa/uioB" / I'. I'. MuHeeB [u
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JleoHoB, I'. I'. Munees, 1. A. )Kyukos, 1998. - 702.
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I'puropreBuu MuHneeB, Anonb¢ ®enoposry [laHueHko, 1994. - 241.
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2013. - 43.
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18. Teopus rupoMeTasTypruyeckrux NpoLeccoB : MeTOAUUECKHe YKa3aHUs M0 BbITOJIHEHUIO
KypCOBO# paboThl pabOThI 110 HarlpaB/IeHUIO MTOATOTOBKH OakasaBpoB 22.03.02 "MeTtamtyprus’”
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9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHa/bHBIE 0a3bl JAHHBIX
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1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHOJIOTHUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHeIlHaTU3MPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Windows (XP Prof + Vista Bussines) rus VLK noctaBka 08_2007
2. Microsoft Office 2003 VLK (moctaBku 2007 u 2008)

12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHUue AUCIUILTHHbBI
1. 310529 MoHomep 1abopaTopHbBIi

2. OkpaH Projecta SlimScreen HacTeHHbIM

3. IlpoekTop "Epson EB-518"

4. Becobl TexHuueckue ylabopatopHsie "BT-1500"

5. YcraHOBKa BpalaroLerocst Aucka U MeTayinyeckue JUCKU
6. yCTaHOBKA //is1 TUTPOBaHUS

7. MarHuTHbIe MellaaKu

8. LllTaHreHLMPKY/1b

9. TaxomeTp

10. PeareHTbI

11. Tepmoctat uupkyasauronHsii LOIP LT-208a, no +200 C
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