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1. HEJIX U 3AJAYU OCBOEHUSA JUCIUAITIJIIMHBI (MO AVJIS, TIPAKTUKN).

B THUII ITPAKTHUKH. CIT b 1 ®OPMA (®OPMbBI EE IMPOBEJIEHHUSA
[enbro m3ydeHus JUCIUTUTNHBI “Du3ndeckas XuMust” SBISIETCS OCBOCHUE OCHOBHBIX 3aKOHOB M METOJIOB (PU3UIECKOM
XUMHHU U UX MPAKTUIECKUX MIPUIIOKEHUH; POPMUPOBAHKE Y CTYJCHTOB YMEHHS BCECTOPOHHETO U3YUCHHS U aHAIH3a
00BEKTOB H MPOIIECCOB C MPUBJICYCHUEM (PYHIAMEHTABHBIX 3HAHHUH, M IPUIOKEHUH U3 ATOI MPEIMETHOH 00IaCTH.
OCHOBHBIMH 33JJa4aMH{ MIPHU U3YUEHUU JTUCHUTUIMHEI SBIISTFOTCS:

YCBOCHHE 3aKOHOB M TIOJIOKECHUH (PU3HYECKON XUMUH, ONIPEICIIAIONINX B3aUMOCBS3b XUMUIECKUX U (PH3HUSCKIX
SIBJICHUH;

03HAaKOMJIEHHE C OCHOBHBIMH KOHIIETIIIISIMU M TEOPHAMH, OOBACHSIIOMINMHE CYITHOCT (DM3HKO-XHAMHYECKHUX SBICHH;
3HAKOMCTBO C (PU3UKO-XUMHIECKUMH OCOOEHHOCTSMH OTAEIBHBIX IIPOIIECCOB, MIPUMEHIEMBIX B XUMHHU U METaJUTypIHH, B
TOM UHCIIe, TP Pa3paboTKe KOMIO3UIIMOHHBIX MaTePUAJIOB; pa3BUTHE TBOPUECKOTO MOAX0Aa Y OyIyLIUX CHEeUaINCTOB
IPH U3YYCHUHU NIPUPOIHBIX M TEXHOJIOTMYECKHX IIPOIIECCOB Ha OCHOBE 3HAHUS 3aKOHOB (DM3MYECKOH XUMHH.

2. MECTO JUCIIUIVIMHBI (MO AYJIA, TIPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbBHOMU ITPOT'PAMMBbI

Iuxin (paznpen) OIT: | b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | Mladopmaruka

2.1.2 | MaremaTuka

2.1.3 | Xumus

2.2 | AucuuninHbl (MOAY/ 1) U PAKTHKH, JIs1 KOTOPBIX OCBOEHHE JAHHOMN JIUCHUIIMHBI (MOAYJIA) HEOOXOTUMO KAK
npeaiIecTBYIOIIee:

2.2.1 | MarepuanoBeieHue

222

2.2.3 | TepmoanHamuKa,

2.2.4 | TeIIOTEXHNAKA

2.2.5 | Ileun TUTENHBIX LIEXOB

2.2.6 | DU3NKO-XUMHYECKHE OCHOBBI JUTEHHOTO MPON3BOICTBA

2.2.7 | YueOHas npakTrka: O3HAKOMHTEIIbHAS IPAKTHKA

2.2.8 [ [ToaroroBka K MpoIEAype 3aIUTHI U 3alHTa BBITYCKHOW KBATU(PHUKAHOHHONW paOOThI

3. KOMIIETEHIIMHY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TMCIUTILIMHBI
(MOJYJISl, IPAKTUKH)

YK-1: Cnocoben OCYIIECTBJIATDH MOUCK, Kpl/lTI/l‘leCKl/lﬁ AHAJIN3 U CHHTE3 l/ll-[(l)OpMaIIl/lH, NPUMEHATDH CHCTEMHBIH MOAX0/ AJIs
peuieHusi NoOCTaBJICHHBIX 3a1a4

VK-1.1: Ocywecmensiem nouck u ombop ungpopmayuu 6 001acmsx ecmecmeeHHO-HAYYHbIX, MEXHUYECKUX U YMAHUMAPHBIX 3HAHUL

PesynbraThl 00ydeHus: YMeET OCYLIECTBISATh TOUCK HEOOXOANMOM CIipaBou0ii HH(MOPMALUK C UCIIOJIB30BAHHEM JINTEPATYPHBIX
HCTOYHHKOB M COBPEMEHHBIX 0a3 JaHHBIX.

VK-1.2: Pacczwampueaem BO3MOIHCHbLE 8APUAHINbL PeULEeHUS 3(10(1111/!, oyerueas ux 00CmMoUHCMEa u HedOCMamKU

Pe3ynbraTel 00ydeHHs: YMeEET aHaIM3UPOBaTh U CHCTEMATH3HPOBATh MOTYyYEHHYIO SKCIEPUMEHTAIBHYIO i TEOPETHIECKYIO
MH()OPMALIUIO U KPUTHIECKH €€ OIICHUBATH.

VK-1.3: I'pamomno u nocuuno 0b6ocHosvieaem pewierus, npUHamole 8 pe3yibmame CUCMeMHO20 AHAIU3A uHpopmayuu

Pe3y.HI)TaTI>I O6y‘I€HI/I5[Z Jlornuecku TpaMOTHO 000CHOBEBIBAET U TMPUHUMACT PCIICHUA 110 PE3YJIbTaTaM IMMPOBECACHHOTO aHaIM3a.

OIIK-1: Cnioco0eH pemiaTs 3aa4u NpoeccuoHANbHOI 1esITeIbHOCTH, IPUMEHsIsl MeTOAbI MO/1eITUPOBAaHUS,
MATEeMATH4YeCKOr0 aHAJIN3a, eCTeCTBEHHOHAYYHbIE H 00LeHHKeHepHble 3HAHUSI

OIIK-1.1: 3uaem ocrnogvl Mmamemamuxuy, QuU3UKY, XUMUU, bIYUCTUMENbHOU MEXHUKU U NPOSPAMMUPOBAHUSL (UHGOpMamuKy)

Pesynbrate! 00y4eHus: 3HaeT OCHOBHBIE 3aKOHBI U ITOHATHUS (QU3HUECKOH XUMHUU

OIIK-1.2: Ymeem pewiams cmanoapmuule npogeccuonanbivle 3a0aiu ¢ npumMeHeHuem eCrmecmeeHHOHAYYHbIX U 00U eUHIHCEHEPHBIX
3HAHULL, MEeMO0008 MaAMeMaAmMU4ecKko20 aHaIu3a u MoOeIupo8aHs

PesyneraTel 00yueHHs: YMeeT IPUMEHATD TOJTyIeHHBIC 3HAHHHUS TS PacueTa TePMOJHHAMUICCKUITX XapaKTEPUCTHK, TEIIOBBIX
0aJaHCOB MPOIIECCOB, CKOPOCTH XMMUYECKHIX PEAKITHH.

OIIK-1.3: Braoeem nasvikamu meopemu4ecko2o u 9KCRePUMEHMANIbHO20 UCCIe008aHUsl 00beKmMo8 NPopecCcuoHanrbHol
OoesimenbHoCmu

Pesynbrats! 00y4eHus: Bnageer HaBbIKaMU TEpPMOAMHAMUYECKOTO aHAIIHM3a, KHHETUYECKOT0 aHAIN3a XUMHUECKUX PEeaKIUii,
00pabOTKN SKCHIEPHMEHTANIBHBIX JaHHBIX.

4. CTPYKTYPA U COJAEPKAHHUE JUCIUITJINHBI (MOAYJIA, IIPAKTHUKH)

Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHSA/ Cemectp | Yacos ®opma
3aHATHS / Kypc KOHTPOJIS

1 Paznen 1. TeopeTuueckoe o0yuenue, 3 cemecTp




1.1

Jlexnmm /Tema/

BBEJIEHUE.

Ipenmer u 3amaun GpusHIecKoil xumMun. Ee poib B 000CHOBaHAM
MCTaJ'[J'[prI/I‘IeCKI/IX HpOHCCCOB. OCHOBHBIC IIOHATHUA U onpeﬂeneHI/m.
/JIex/

9K

XUMHUYECKAS TEPMOANHAMUKA. HAUAJIA TEPMOANHAMUKN.
TEPMOJAVNHAMUWYECKUE ®YHKIINN.

IlepBblii 3akoH TepMoarHaMUKU. TermnoeMkocTs. OCHOBHBIE MTOJIOKEHUS
tepmoxumui. 3akoH ['ecca u cnencTBus u3 3akoHa ['ecca. Pacuer temnoBbix

3¢ HEeKTOB XUMHUECKUX PeakIuil. 3aBUCUMOCTB TEIoBOro 3¢ dexra ot
TeMIIepaTypsbl.

Bropoii 3akon TepMoauHaMuku. HTponus. CBoiicTBa sHTponny. Berurcnenue
M3MEHEHHS DHTPOIHH ISl pa3IHYHbIX MporieccoB. CTAaTUCTHUYECKHIA XapaKTep
BTOPOTO 3aKOHA TEPMOTUHAMUKH.

MakcumanbHast ToJe3Hast padoTa H300apHO-M30TEPMUIESCKOTO H H30XOPHO-
U30TepMHUUYECcKOro TporeccoB. CBoOoHas sHeprus [nd6ca. CBoOoMHAS dSHEPTHS
I'ensmronsita. Ypasuenue [n66ca-I'ensmromnsia. Pacuer namenenuit sHepruu
T'u606ca. [ToHsTHE 0 XUMHYECKOM TOTCHIIHAIIE.

/JTex/

9k, Cp

PACTBOPBI. TEPMOAMHAMUKA PACTBOPOB

OcHoBHbIe onpeaenenns. CocoObl BRIPaKEHHUS KOHIIEHTPAIMH PacTBOPOB.
VYpaBuenus [166ca-/{rorema. MaeanbHbie pacTBOpbl. Pa30aBieHHbIE PACTBOPHI.
PacTBOpUMOCTE ra3oB B KUIKOCTAX. 3akoH ['eHpu. PacTBopumocTh ra3oB B
KUJKUX MeTauiax. 3akoH Cuseprca. 3akoH Payns st pa30aBieHHBIX
pacTBOpoB. M3MeHeHHe TemIeparyp 3aMep3anus 1 kuneHus. CoBepiieHHbIe
pactBopbL. TepMoauHAMUYecKe (PYHKIUH COBEPIICHHBIX PACTBOPOB. 3aKOH
Payns. Peanbnble pacTBopbl. TepMoanHaMuyecKasi akTUBHOCTbD. 3aKOH
pacnpeneneHus. TeopeTu4ecKue OCHOBBI yAAICHUS IIPUMECEH U3 METAIIOB U
CIUIaBOB dKCTpakuuei. OcoOeHHOCTH pacueTa paBHOBECHI B
MeTaJULypru4eckux cucreMax. IloHsTue o napamerpax B3auMOAEHCTBUSL.
PacTBOpuMOCTB TBEpABIX BelecTB. IIoHsATHE O IPOU3BENEHUH PACTBOPUMOCTH.
TBepaple pacTBOpbl. TUIBI TBEPABIX PACTBOPOB.

/JTex/

9k, Cp

TEPMOJAVHAMUKA ®A30BBIX ITEPEXO/JOB. ®A30BBLIE
PABHOBECHUA

IpaBuino ¢a3 [u66ca. Pacuer uncna ¢as, uucia He3aBUCHMBIX KOMIIOHCHTOB,
4ucIa creneHeit cBoooapl. Pa3oBble PaBHOBECHS B OJHOKOMIIOHEHTHBIX
cucremax. YpasHenue Knanelipona-Knaysuyca. Pacuer TenoTs! ucnapenusi.
JuarpaMmsl (pa30BOTO COCTOSIHUS OHO-, ABYX-, TPEXKOMIIOHEHTHBIX CHCTEM.
CymHocTb TepMuueckoro ananusa. [Ipununn HenpepsiBHOCTH. [TprHIMI
cootBercTBHs. [locTpoeHne u aHanu3 quarpamm IutaBkocTu. [1paBuito peraara.
/JTex/

9Kk, Cp

SJIEKTPOXUMUA

PaBHOBecus B pacTBOpax 3J€KTPOIUTOB. TeopHsl 31EKTPOIUTHIECKON
aucconuanyy. Crenens aucconuanuu. KoncTanTa nuccounanuu. Y paBHeHNE
OctBanbaa. M3oronmyeckuii ko3 duiment. CriibHbIC U cladblie JIEKTPOTUTHIL.
OnexTpuyeckas IPOBOJUMOCTh PACTBOPOB 3IEKTPOIIUTOB. Y JeIbHAS U
SKBUBAJIEHTHAS JI€KTPUUECcKasi IPOBOAUMOCTh. DaKTOPBI, BIUIOLINE HA
AIIEKTPUYECKYIO TIPOBOIMMOCTE PACTBOPOB 3IEKTPOIUTOB. OCOOCHHOCTH
IEKTPUUECKO MPOBOAUMOCTH CIUTBHBIX MIEKTPoianuToB. Koaddumnment
ANIEKTPUUECKO MPOBOAUMOCTHU CHIIBHBIX MIEKTPOIUTOB. 3akoHbI Kombpaymia.
Yucna neperoca. [lorennmans! Ha rpanue paszena ¢as3. CrpoeHue JBOHHOTO
AIIEKTPUYECKOTO CIIOS. DIEKTPOAHBIE MoTeHNHanbl. CTaHJapTHBIE 3IEKTPOIHEIC
noreHuuansl. l'anpBaHndeckue 31IeMeHThL. [IpeBpalienue XuMU4ecKoi SHepruu
B DJIEKTPUYECKYIO. DJIEKTPOIBIIKYILAS CUIIA FabBAHUYECKUX 2JIEMEHTOB.
Ypasuenus HepHcTa 11t moTeHIMAIOB 31eKTpoAoB u ais pacyera J./1.C.
TaJbBaHUYECKUX 3JIEMEHTOB. TepMoarHaAMUKa padOoTHI TaTbBAaHMIECKUX
9JIEMEHTOB. AKTUBHOCTB JIEKTPO-JTUTOB. DIEKTPOIU3. 3aKOHBI AJIEKTPOIN3a
Dapages. AKKyMyJISTOPBL.

/JTex/

9k, Cp




1.1.6 XUMHNYECKAA KUHETUKA 3 6 Ok, Cp
OCHOBHBIC MOHATHS (POPMAIBHONW KUHETHKU (CKOPOCTh, KHHETHYECKUE
YpaBHEHUS, HOPSIOK ¥ MOJEKYISIPHOCTh PEaKIniil, HEPHO ITOTYIPEBPAIIICHHUS).
KuHeTrka roMOTeHHBIX XUMHUECKUX peakiuii. Kunetnueckue ypaBHeHUs s
peaKy pa3auuHbIX MOPAAKOB. KOHCTaHTBI CKOPOCTH XUMUYECKUX PEAKIHMA.
OnpezeneHue NOPsSIKOB U KOHCTAHT CKOPOCTEH XUMUUECKUX PEeaKLUii.
3aBHCHMOCTb CKOPOCTY XUMHUYECKHX peakiuid oT TeMnepatypsl. Ilpasuio Bant-
Todda. YpaBuenue Appernyca. DHeprust aktuBauu. OcoOEHHOCTH KUHETUKH
reTePOreHHBIX XUMUYECKUX peakuuii. Ponb nuddysnu npu npoxoxaeHun
TeTepOTeHHBIX TIPOIeccOB. BHYTpeHH A W BHEIIHSSA Maccoliepeiaya.
JIMMUTHpYIOIINE CTaAUN TETEPOTSHHBIX MPOLIECCOB. TOMOXUMHUECKUE PEAKIINH.
OO0u1me cBeieHUs 0 KaTain3e XUMUYECKUX peakiuuid. [ oMOreHHsbIH,
TeTEPOTCHHBIH, ()epPMEHTATHBHBIN KaTan3. ABTOKATAIN3.

/JTex/

1.1.7 IMTOBEPXHOCTHBIE ABJIEHUA 3 2 Ok
IToBepxHocTHOE HaTshxeHne. CMadnBaeMocTh. PactekaemocTs. Koresust.
Anresus. [ToBepxHOCTHast akTHBHOCTB. AncopOnus. Teopus ancopouuu
Jlenrmropa. [TomumonekynspHas ancopOrus. AncopOnus Ha HEOAHOPOTHON
MIOBEPXHOCTH. AICOPOIHMS HA TOBEPXHOCTH KHIKOCTH. Y paBHEHHUE aacopOrum
Tu606ca. [IpakTuveckoe MpuMeHEHHE aacopOUuK. POk MOBEPXHOCTHBIX
SBJICHUH B TEXHOJIOTHYECKHUX MPOIIECCaX MOyIeHHS METaLIOB.

/JTex/

1.1.8 JANDDY3US 3 2 Ok
Vpasuenus aup¢ysun. Koaddunment nupdysun. OcoOEHHOCTH U MEXaHH3MBI
TG y3ur B TBEPBIX TeNaX. Posib muddy3uu B pa3InIHbIX MPOIECCaX.

/JTex/
1.2 JIabopaTopHsle paboTs! /Tema/ 3 0
1.2.1 TpexKoMIOHEHTHBIE cUcTeMBI. VI3yueHne B3aUMHOI pacTBOPUMOCTH KUIKOCTEH 3 4 Otuer

B TPEXKOMIIOHEHTHBIX CHCTEMAX U MMOCTPOEHHE TUATPAMMBI (pa30BOroO
cocrosaus /J1ab/

1.2.2 DnekTpuyuecKas MpoBOAMMOCTh PACTBOPOB AJIEKTPOJINTOB. M3ydueHue BIUsSHUS 3 4 Otuer
KOHIIEHTPAIHH PACTBOPOB CHIIBHBIX M CIIA0BIX 3JIEKTPOINTOB HA SIEKTPUIECKYIO
IpoBOANMOCTS /J1ab/

1.2.3 N3yueHne paBHOBECHUS B CUCTEME KUAKOCTh-IIap. OnpeaeneHue AaBIeHus 3 4 Otuer

HACBIIIEHHOTO Tapa WHIMBUAYATbHBIX XKHUAKOCTEH [0 TEMIIEpaTypaM KHICHHS.
Pacuer ternoTs! ucniapenwst. /J1a6/

1.2.4 JluarpaMmBbl IJIaBKOCTH IByXKOMIIOHEHTHBIX cucTeM. Onpenenenue teMneparyp 3 4 Otuer
Hayasla ¥ OKOHYAHUsI KPUCTAJUIH3ALUH 10 KPUBBIM OXJIQXKICHUS U IOCTPOCHHE
JarpaMMbl TiaBkocTu. /J1a6/

1.3 CamocrosTenbHas padora /Tema/ 3 0

1.3.1 KonTpomnbHsrii oripoc Nel OCHOBBI XUMHUYECKON TepMOAHMHAMUKH. /Cp/ 3 8 Ok, K
1.3.2 KonTponpasii orpoc Ne2 XumMudeckas KHHeTHKa U katanus /Cp/ 3 8 Ok, K
1.3.3 KouTtpomshslii oripoc Ne3 da3ossie (rereporeHubie) paBHoBecus /Cp/ 3 8 Ok, K
1.3.4 KonTtponsusii oripoc Ned4 TepmonnHamuyeckue CBOWCTBa pactBopos /Cp/ 3 8 Ok, K
1.3.5 Kontponshslit onpoc Ne5 Dnexrpoxumus /Cp/ 3 8 Ok, K
1.3.6 CemectpoBas pabdota «TepMoanHAMUUECKHI pacdeT TOMOT€HHBIX XUMUIECKUX 3 20 Ok

peakuwuit» /Cp/

2 Paznen 2. [Ipome:kyrounasi arrecramnus, 3 cemecTp

2.1 Ox3ameH /Tema/ 3 0
2.1.1 ITonroToBka K sx3amMeHy /JKk3amMeH/ 3 35.65
2.1.2 KonTtaktHas padota c IITIC /KoPa/ 3 0.35

[Ipumeuanne. Popmbl KOHTPOIIA: DK — 3K3aMeH, K- koHTponbHas pabota, Ko- koHTponbHEIH onpoc, C3- cemecTpoBoe 3aganue, 3-3auet, Oll-
OTYET 110 TIPAKTHKE.

5. ®OHJ OLIEHOYHbBIX CPEJICTB

OrmeHOYHBIE CpEACTBAa IUIAHMPYEMBIX pE3yIbTaToB oOOyd4eHHs IpeAcTaBiIeHbBl B BuAe (oHIOB omeHOuHBIX cpeacts (POC),
pa3pabOTaHHBIX B COOTBETCTBHU C JIOKAJbHBIM HOPMATHBHBIM aKTOM yHuBepcuTera. P@OC MoxeT OBITh NpeAcTaBlIeH B
[MpusnoxeHuu k paboueit mporpamme.

O1eHOYHBIE CPECTBA INTAHMNPYEMBIX PE3yIbTaTOB O0YUECHUS MIPEACTABICHEI B BUAE (OHIOB OleHOUHBIX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBUU C JIOKAIBHBIM HOPMAaTUBHEIM akToM yHHBepcuteTa. ®OC mpencrasiner B [Ipunokernu k paboueit
IporpaMMe.




Bonpocs! k 9k3aMeny:

L. OCHOBHBIE MOHATHA U OINpeAeneHHs (CUCTEMa, U30JHUPOBAHHBIE U OTKPBITHIE CUCTEMBI, HIHTEHCHBHBIE U DKCTEHCHBHBIE
TapaMeTpsl, PABHOBECHOE COCTOSIHUE, TEIUIOTa, BHYTPEHHSS SHEPTUs, padoTa).

2. INepBslil 3aKOH TEPMOJHMHAMHKHU. TeII0EeMKOCTh. DHTANIBINS.

3. Tepmoxumus. Tertossle 3¢ dekTsl XuMHUecKuX peakiuid. 3akon I'ecca. CnencrBus u3 3akona [ecca. TemnoBble

3¢ (eKThI IPH MOCTOSHHOM JABJICHUM U ITPHU IOCTOSIHHOM 00BbeMe, CBS3b MEXLY HUMH. 3aBUCHMOCTB TEIIOBOro ddekra oT
TemrepaTypsl (3akoH Kuproga).

4. Bropoii 3akoH TepmoauHaMuku. JHTponusa. CBOMCTBA SHTPONUH. BeruncieHne U3MEHEHUS SHTPOIIMU B Pa3IHIHBIX
nporeccax. DHTPOINUS U BEPOSTHOCT.
5. MaxkcumanbHas 1moje3Has paboTa H300apHO-U30TEPMUIECKOTO U H30XOPHO-H30TEPMHUECKOro IporeccoB. CBoOoaHas

sHeprust [m66ca. CBoboxHas sueprus ['ensmronsna. [ToHATHE 0 XMMIUECKOM MOTEHITHANE. Y CIIOBUS PABHOBECHS U KPHTEPUH
HaNpaBIEHHOCTH B OTKPBITHIX U M30JIMPOBaHHBIX cucteMax (AG, AF, AS).

6. Tpetwnii 3akoH TepmomuHaMuku. [loctynar ITnanka. pacyer aOCOMIOTHBIX 3HAUYCHHIH SHTPONHK. PacueT uaMeHeHUi
sHeprun [ mb6ca i xumuaecknx peaknuit. Metox Temkura-11IBaprvana.
7. XYMUUECKOe PaBHOBECHE B TOMOTCHHBIX CUCTEMaXx. 3aKOH ACUCTBYIOMUX Macc. [ToHsATHE 0 KOHCTAaHTE PaBHOBECHSI.

XUMHUYECKOE PABHOBECHE B FETEPOrCHHBIX CHCTEMaX. 3aBUCMMOCTb KOHCTAHT PABHOBECHS OT TEMIIepaTyphl (YpaBHEHUS H300aphl U
n3oxops! Baut-T'ogda). Biusaue napieHust Ha XAMHYECKOE paBHOBECHE. XMMHIESCKOE CPOJCTBO. Y paBHEHHE N30TEpMbI BaHT-
Todda. OnpenenenHne KOHCTaHT PaBHOBECHS.

8. ®dazoBble paBHOBecus. YpaBHeHue Knanelipona-Knaysuyca nist ha3oBBIX MEpexoi0B, B YaCTHOCTH, VI Mpoliecca
ucnapenus. OnpeneneHune TermioTsel ucnapenus. [Ipasuio ¢a3 [m60ca. JlnarpaMma COCTOSHUS OJTHOKOMITIOHEHTHOM CUCTEMBI Ha
npumepe Bobl. Jlunarpammsl miaBkocTd. CyIIHOCTh TEPMUYECKOTO aHaau3a. [[puHIUIBI HENPEepPHIBHOCTH U COOTBETCTBHS.
JluarpaMmbl II1aBKOCTU:

1) JIByXKOMIIOHEHTHBIX CHCTEM C HEOTPaHMYEHHOH PacTBOPUMOCTBIO KOMIIOHEHTOB B JKMJIKOM M TBEPJOM COCTOSHHUSAX;
2) JIBYXKOMIIOHEHTHBIX CHCTEM, B KOTOPBIX KOMIIOHEHTHI HEOTPAaHWIEHHO PACTBOPUMEI B JKUIKOM COCTOSIHHH M HE
00pa3yroT TBEPABIX PACTBOPOB M XMMUUCCKHUX COSANHEHUI;

3) JIByXKOMIIOHEHTHBIX CHCTEM, B KOTOPHIX KOMIIOHEHTHI 00pa3yl0T XUMHYECKOE COeTUHEHUE;

4) TPEXKOMITOHEHTHBIX CHUCTEM.

9. PactBopsl. CriocoOB!I BEIpaXEHUS KOHIICHTPAIMi pacTBOPOB. MeanpHble W peasbHbIe pacTBOPEL. PasbaBieHHBIE

pacTBOpBL. PacTBOPUMOCTE ra3oB B XKHIKOCTAX (3akoH [eHpu). PacTBOpUMOCTS ra3oB B )KHIKUX MeTalllax, 3akoH CuBeprca. 3aKoH
Payns juist pa36aBieHHBIX pacTBOpOB. V3MeHeHue TeMIiepaTyp 3aMep3aHus 1 KUIICHUs pa30aBICHHbBIX PACTBOPOB.

10. CosepiieHHBIE pacTBOpHL. VX ocobeHHOoCTH. 3aKkoH Payis.

11. Peanpable pacTBOpEL. OTKIOHEHUS OT MACANBHOCTH. TEPMOANHAMHUUYECKAS aKTUBHOCTh. K03((GHIMEHT akKTHBHOCTH.
Oco0eHHOCTH pacueTa paBHOBECHH B METALTYPIHYECKUX cucTeMax. [lapameTpsl B3aUMOACHCTBHSL.

12. 3akoH pacnpefeneHus. DKcTpakuus. IIpuMeHeHre SKCTpakMu Ui yoaJdeHusl IpUMeced U3 METalloB.

13. PacTBOpUMOCTE TBEpABIX BELIECTB. 3aBUCUMOCTb PACTBOPUMOCTU TBEPIBIX BELIECTB OT TeMIieparypsl. IloHsaTue o

HpPOU3BEACHHN PACTBOPUMOCTH. [IpaBuiIo BeIafieHNs BELIECTB U3 PaCTBOPOB B BUE HOBOH (ha3el. TBepabie pacTBOpsl. THIBI
TBEPABbIX PACTBOPOB.

14. Onexkrpoxumusi. Teopus snexTporuTrdeckol auccoranuy. CHIBHBIE W cIa0ble ANeKTPONUThl. CTEleHb TUCCONNANNH.
KoncranTa qucconnanyn. M3oronndeckuit ko urment. YpasaeHne OcTBaibaa. INEKTpHIecKas MPOBOIUMOCTD PACTBOPOB
JJIEKTPOIMUTOB. Y AeNbHAas U SKBUBAICHTHAs JIEKTpHUUECKas IPOBOAUMOCTH. DaKTOPBI, BIHUSIONINE HA SIEKTPUUECKYIO
npoBOANMOCTb. OCOOCHHOCTH 3JIEKTPHUECKON MTPOBOJUMOCTH CHIIBHBIX 3JIEKTpoanToB. KoadduueHT anexkTpudeckoit
MPOBOIMMOCTH CHIIBHBIX JICKTPOJINUTOB. 3aKkoHBI KobpayIma /Uit CHITBHBIX 1 CIIa0BIX 3JEKTPOoIUTOB. Yrcna mepeHoca. Ckadkn
MOTEHIHATIOB Ha TpaHuIle paszaena ¢a3. CTpoeHHe ABOMHOTO 3MEKTPUUECKOT0 CIO0sL. DIEKTPOIHbIE TOTEHINAIB! | abBaHIueCKHe
anemeHTsl. [IpeBpaleHne XMMUUECKOil SHEPIHHU B ANEKTPUUECKYI0. DIEKTPOABMKYIIAs CHUIIA FadbBaHUYECKUX 2JIEMEHTOB.
VYpaeaeHus HepHCTa 17151 MOTSHITHAIOB JIEKTPOIOB M AJISI pacdeTa 3.7.C. TaTbBaHUYECKHUX IEMEHTOB. TepMoInHaMIUKa paboThI
TaJIbBAaHUYECKUX 3JIEMEHTOB. THITBI AJIEKTPOTOB. AKTHBHOCTB 3JIEKTPOIHUTOB. [ToHATHE 00 HOHHOI CHIIE PACTBOPOB AIIEKTPOIUTOB.
Tabnuna craHJapTHEIX HOTEHIUAN0B. DnekTponau3. 3akonsl Dapazes. [Toxaspusaius u nepeHanpsHKeHHe IPH AIEKTPONU3e.

15. Juddysus. 3akonsl quddy3un duka. OcodeHnoctr muddy3un B TBepabIx Tenax. ekt Kupkennans. MexaHU3MbI
muddy3nn B TBEPIBIX Teax.
16. Kuneruka xumudeckux peaknuii. OCHOBHBIC MOHSTHS (CKOPOCTh XMMHYCCKHX PEaKIUi, KHHETUYCCKUE YPaBHCHUS,

HOPAJOK pPeaKkluy, MOJNEKYIIPHOCTb, IEPUO NONyIpeBpaIleHns ). 3aBUCUMOCTb CKOPOCTU TOMOT€HHBIX XUMUYECKUX PEaKLUi OT
KOHIICHTPAIIH pearupyronuX BemecTB. KOHCTaHTH CKOPOCTH XUMHUYECKUX peakinil. Y paBHEHHS UL peakuii 1 u 2 mopsaka.
MeTosI OnpeieNieHNs MOPSIKOB XUMIYECKHUX PEakIyii. 3aBUCHMOCTH CKOPOCTH XUMHUYECKUX PEaKIHil OT TeMIEepaTypHl.
YpaBHenue Appernyca. DHeprust akTuBauu. OcoOeHHOCTH KMHETHKH T'eTepPOreHHbIX XUMUYECKUX peakuuil. TomoxumMmuyeckue
peakuuu. O6mue CBeEHHs O KaTaln3e XUMHIECKUX PEaKIHi.

17. OCO0CHHOCTH KMHETUKU KPUCTAJLTU3AIIHH.

18. IToBepxHOCTHBIE sBICHUS. [I0BEpXHOCTHOE HATSDKEHME, cMaduBaHue. YpasHeHue IOHra. ['mapodunsHbele
ruApoQoOHbIe OBepXHOCTH. DaKTOPHI, BIUAIOIINE HA TOBEPXHOCTHOE HAaTsHKeHHE. [IoBepXHOCTHAst aKTUBHOCTB. TIOBEPXHOCTHO-
aKTHBHBIC W TIOBEPXHOCTHO-MHAKTHBHEIE BemiecTBa. [onsaTre 00 anresnn u xorezun. @ioranusa. Copouns. Buasr coponmm.
Arncop6rust razoB. OCHOBHBIE ITOJIOXKEHHS TeOpHH agcopbunn Jlenrmriopa. M3otepma Jlenrmiopa. [ommMonexymnspHas agcoponus.
M3otepma BOT. Ancopbuus B pactBopax. YpaBHeHnue agcopOuuu [166ca. 3HaueHue 1 mpuMeHeHne OBEPXHOCTHBIX SIBIICHHUH B

6. YA EBHO-METOJUYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA,
INPAKTHUKHN)

6.1. Pexomenayemasi qutepaTypa

ABTOpBI, COCTaBUTENN | 3arnaBue | M3narenscTBO, rof. | DNEeKTPOHHBIN azpec




ABTOpBI, COCTaBUTENN 3arnaBue W3naTenscTBO, rOI. DNEeKTPOHHBIN azpec
JI.1 [Mopauesckuii A. I, TepMOIMHAMUYECKUE PACUETHI B METAJULypPIrUU: M.: Metamnyprus,
Cnanxos 1. B. CITPaBOYHUK 1993
JI.2 | bpynunun P. B., ®dusnueckas xumus. TepMOIUHAMUKA, PACTBOPHI, Bonrorpan:
Hyxanus I. T1. (ha3oBEIC paBHOBECHS: y4e0. Tocodue BonrI TV, 2012
JI.3 [ Masmmesa XK. H., DNEeKTPOXUMHS: yiel. mocodre Bonrorpan:
baxtuna I'. J1., BoarI'TV, 2013
Hyxanun I'. I1.
JL.4 | Ayxanun I I1., [TpakTHKyM MO GU3MUECKON XUMHUH: XUMUIECKast Bonrorpan:
Manemmesa XK. H., KHHETHKA, JIEKTPOXUMUSL: y4ae0. mocodne BonrI TV, 2014
baxtuna I. /1.
JI.5 |baxtunaI. [I,, COOpHUK IPUMEPOB U 33124 0 (PU3NIECKOi Bounrorpan;:
Hyxanun I''I1,, XMMHUH: yueb. mocobue BoarI TV, 2016
Mansimesa K. H.
JI.6 | Manbinesa X. H., IMpakTuky™ 1o pu3HUecKoit XuMun: yaeo. Bousrorpan:
Hyxanun I'. IL, nocobue BonrI TV, 2016
baxtuna I. J1.
JL7 | baxtunal. [, Kpatkwii kypc GU3NIecKoil XMMHUU: yue0.-MeTO/I. Bonrorpan:
Mamemmesa XK. H., mocooue BoarI TV, 2016
Hyxanun I'I1.
JI.§ | PaBmens A. A. Kpatkuii cripaBouHUK (U3HKO-XUMHIECKUX Cankr-IlerepOypr.:
BEJIMYMH Usan ®enopos,
2003
JI.9 | MopaueBckuii A. I, TepMonuHAMIYECKHE PACYETHl B XUMHH H Cankr-IlerepOypr: | https://e.lanbook.com/bo
CnanxoB 1. B., MeTaJTyprun: yaed. mocobue Jlans, 2018 0k/1048517?
®upcosa E. I category pk=3863#boo
k name
6.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn "UHTepHeT"
31 | HepOumep, E. B. ®usnueckas xumus : [ornaits xypc] : @TKM 22.03.02 3cem O3 _H/ E. B. [lepoumep. — Texcer :
anektpoHHbIH // QUOC BonrI'TY 2.0. : [caifr]. — Pexxum gocTymna : Ui aBTOPH3HP.IIOJIE30BATEIIEH.

6.3 Ilepeyenb MporpaMMHOro odecnevyeHust

6.3.1.1 | CAO "Moodle" - cuctema TUCTaHIIMOHHOTO O0YICHUS

6.3.1.2 | Onepanmonnas cuctema Windows

6.3.1.3 | Adobe Acrobat Reader DC - 6ecrinatHoe perienue uist mpocMoTpa daiiios PDF

6.4 IlepeueHb HHPOPMALUOHHBIX CIPABOYHBIX CHCTEM U )JIEKTPOHHBIX 0MGMoTeuHbIX cuctem (IBC)

6.3.2.1 | bubmmoreka (HTB), http://library.vstu.ru/sci-nci

6.3.2.2 | DnekTpoHHast ”HPOPMATMOHHO-00pa3oBaTeIbHAs cpella YHUBepcuTeTa, http://eos2.vstu.ru

6.3.2.3 | OBC "Jlanp", https://e.lanbook.com/

6.3.2.4 | BBC "Book.ru", https://www.book.ru/

6.3.2.5 | Tabnuia Menneneesa,https:// www.ptable.com

6.3.2.6 | Caiit o xumuun XuMuK.ru (cnpaBoyHble MaTepuainsl, GOpyM, TEOPHSl, OHJIAIH CEPBUCHI IO CBOMCTBAM XUMHUUECKUX
BEIIECTB U JIeMeHTOB), https://xumuk.r

6.3.2.7 | PedeparuBnas BJ] Scopus https://www.scopus.com

6.3.2.8

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUTIJIMHBI (MO YJIA,
IMPAKTHUKH) /OBOPYJTOBAHUE

7.1 | MynsruMenuitHas yaeOHas ayAUTOPHS JUTS IIPOBEACHUS 3aHATHH JICKIIMOHHOTO ¥ CEMHHAPCKOTO THIIA, TPYIIIOBBIX U
MHANBUAYaJIBHBIX KOHCYJIBTALU, TEKYIIEro KOHTPOJISI U MPOMEKYTOUHOM aTTecTanuu. / YueOHas Aocka, yaeOHast MeOerb,
MHTEpPAaKTHBHAas TPUOYyHA, BUACOIPOCKTOP.

7.2 | JTabopaTopus ¢pusudeckoit XuMun. /YaeOHas Mebenb, 1abopaTopHoe 000pyIoBaHUE sl TPOBEACHUS JaOOpaTOPHBIX
paboT.

7.3 | Aynutopust 11t caMOCTOATENBHON paboThl oOydaromuxcs. / YueOHas MeOesb, KOMITBIOTEpHAst TEXHUKA, C BO3MOKHOCTBIO
MOKITFOUEHHS K ceTr "MHTepHEeT" 1 00ecTieYeHneM JTOCTyIa B JIEKTPOHHYI0 HHPOPMAITMOHHO-00pa30BaTEIBHYIO CpEeLy
YHUBEpCHTeTa (UTATBHBIHN 3211 HH)OPMAITOHHO-ONOIHOTEYHOT0 IEHTPA)

8. METOANYECKUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO U CIUITVIMHBI (MO YJIA,
MMPAKTUKHN)

Opranuzanust 00pa30BaTeNBHOrO MPOLEcca M0 JaHHOW TUCIHUILTHHE PErTaMEHTUPYETCS YU4eOHBIM [UIAHOM M PacIHCaHUueM
yueOHbIX 3ausTuil. [Ipu hopMUpOBaHHU CBOEH HHANBHYAIBHON 00pa30BaTeNbHOM TPACKTOPHH 00YUYAIOIINIACS UMEET MPaBO Ha
nepe3aver AUCIUILINHEI (TIepeaTTecTalliy ee YacTH), €CJIM OHa OblJIa OCBOSHA B TIPOIIECCE MPEIIECTBYIOMIETO O0yICHNSI.




Iepe3auér (mepearTecTaiuy €€ YacTH)OCBOOOXKIaeT 00yJarOIIErocss OT HEOOXOAUMOCTHU TOBTOPHOTO OCBOCHHS AUCIIATLIHHEI

(TIOJTHOCTBIO WJIM YaCTUYHO).

Y4eOHBIH Mporecc Mpy MpenogaBaHuN Kypca OCHOBBIBACTCS Ha UCIIOB30BaHNH TPAAUIIMOHHBIX, HHHOBAIIMOHHBIX
UH()OPMAIMOHHEIX 00Pa30BATEIBHBIX TEXHOJIIOTHH. TpaAuIiMOHHBIC 00pa30BaTEIbHBIC TEXHOIOTHH IPEICTABICHBI JICKIIUAMH 1
MpaKTUYECKUMHU 3aHATUSIMU. VIHHOBAIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOIOT U UCIIONB3YIOTCS B BHJIE HIMPOKOTO MPUMEHEHHS
aKTUBHBIX U MHTEPAKTUBHBIX (opM npoBeaeHus 3ansaTuil. FHpopMannoHHbsle 00pa3oBaTenbHbIE TEXHOIIOTHH PEATU3YIOTCS ITyTEM
AKTUBU3AIMN CAMOCTOSTEIBHON PaOOTHI CTYJICHTOB B DJIEKTPOHHOIN HH(OPMAIIMOHHOW 00pa30BaTEeILHON Cpeie.

JleKIMOHHBIN KypC MperoIaraeT CUCTEMaTU3NPOBAHHOE H3JI0KEHUE OCHOBHBIX BOIPOCOB yueOHoro miaHa. Ha nepBoil nekuun
JEKTOp MH(POPMHUPYET CTYICHTOB O PEKOMEHLyeMOH JINTEPaType U NEKTPOHHBIX HCTOUYHNKAX WHOOPMaLUH 110 UCUUILINHE, C
yKazaHHeM, Kakol yaeOHHK (yaeOHOe mocodne) sBiseTcss 0a30BBIM.

IMpakTHdeckue 3aHATUS MPEACTABIAIOT COOOH AETATH3AINIO JIEKIIHOHHOTO TEOPETHIECKOT0 MaTepraa, IpPOBOIATCS B LEIISX
3aKpeIUIeHHs] Kypca U OXBaThIBAIOT OCHOBHBIE Pa3/ieJibl AUCIIUTLINHEL.

OcHOBHO# ()OpMOIi IPOBENEHHS TPAKTUIECKUX 3aHATUI ABIISICTCS pellIeHHE KOHKPETHBIX 3a/1a4, aHaJIOTMYHbIE KOTOPBIM, OyIyT
BBITIOJHATH CTYACHTHI Ha Ta00PaTOPHBIX paboTax.

JlabopaTopHbIe pabOTHI MPEANIONATalOT BEIIOIHEHHE U OTUET 3aJaHuil [0 TeMaM, pPACCMOTPCHHBIM Ha JICKIIMOHHBIX U
3aKpETIEHHBIX Ha MIPAKTUUECKUX 3aHATUAX. KaxaoMy 1a60paTOpHOMY 3aHATHIO MPEAIIECTBYET CAMOCTOSTENbHAS TIOATOTOBKA
CTYICHTA, BKJIIOYAIOIIAs: 03HAKOMIICHHUE C COJIep KaHUEM J1ad0paTOpHOH pabOTHI II0 METOMYECKUM YKa3aHMUSIM; IIPOPabOTKy
TEOPETHUYECKON YacTH 110 JIEKIIHOHHOMY MaTepHaTy U yIeOHnKaM, peKOMEHJOBAaHHBIM B METOJIMUCCKUX yKa3aHUAX;

CamocrosiTensHas paboTa CTy[JeHTOB BKJIIOYAET U3yUCHUE 3aKOHCIEKTUPOBAHHOTO Ha JEKIMOHHBIX 3aHATUAX MaTepHana,
JIOTIOJTHEHHE €T0 C y4eTOM PEKOMEHIOBAHHOM 110 JaHHOH TeME JINTEPATypPhl, CAMOCTOSTEIIBHYIO TI0JI'OTOBKY K JIAOOPaTOPHBIM
paboTaM, caMOCTOSTEIIFHOE BBITIOTHEHNE U 0(OPMIICHHE 3aJaHNi KOHTPOJIBHON pabOTHI, aHAJIOTHYHBIX BRIITOJTHEHHBIM Ha
3aHATHUSAX.

B Teuenun cemecTpa Juist CTYJCHTOB HPOBOASTCS IPYIIIOBBIC TEKYIHE KOHCYJIBTALUHN 110 Y4eOHOH TUCIUILIMHE, a TAKXKe
KOHCYJIBTAIIHS TIepel] 9K3aMEHOM.

Meroaudeckne peKOMEHAAINH 110 00YUCHHUIO JINII C OTPAaHWIEHHBIMH BO3MOXHOCTSIMU 30POBbS U HHBAJIHJIOB

[Ipodeccopcko-neaarornyeckuii COCTaB 3HAKOMHTCS C MICUXOJIOT0-(PU3UOTOTHIECKUMHU OCOOCHHOCTSMH 00Yy4aroIUXCsl HHBAJIHIOB
U JIMI] C OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3710poBbsi (OB3), MHANBHyalbHBIMH IPOrpaMMaMy peabHINTAMN HHBAIUIOB (IIPH
Haymann). [Ipr HeoOX0ANMOCTH OCYIIECTBIIACTCS JOTMOTHUTENBHAS TIOAIEpIKKa IIPEHOAaBaHNs THIOTOPaMH, ICHX0JIOTaMH,
COIMATBHBIMU paOOTHHKAMH, IPOLISANTNIMH MTOATOTOBKY ACCHCTEHTaMH.

B COOTBETCTBHM C METOIUUECKUMH peKkoMeHaanusiMu Munoopraayku PO (yrB. 8 anpens 2014 r. N AK-44/058H), B Kypce
TpeAIoIaraeTcs NCIOIb30BaTh COIIMAIBHO-aKTHBHBIE U pEIICKCHBHBIE METOIBI O0YICHUS, TEXHOJIOTHH COLMOKYIIETYPHOU
peabHIUTaINH C IEJIBI0 OKA3aHHsI IOMOIIHN B YCTAHOBJICHHUH ITOTHOIIEHHBIX MEKIHYHOCTHBIX OTHOIICHUH C IPYTUMH CTYICHTaMH,
CO3/1aHNH KOM(OPTHOTO NCUXOJIOIHYECKOT0 KIMMaTa B cryeHyeckoi rpymie. [Ton6op u pazpaboTka yueOHbIX MaTepraioB
HPOU3BOAATCS C YIETOM IPEJOCTaBICHHS MaTepraia B pa3InuHbIX (OopMax: ayHalbHON, BU3YaJIBHOH, C HCIOJIB30BAHHEM
CTIEIMATBHBIX TEXHHYECKUX CPEACTB U HH(POPMAITHOHHBIX CHCTEM.

OcBoenue aucuuiuinHbl duiamu ¢ OB3 ocymiecTBiseTcs ¢ HCMOIB30BaHUEM CPEACTB 00YIEHHs OOLIETO U CIIEIHATIBHOTO
Ha3Ha4yeHUs (IEPCOHAIBHOTO M KOJIEKTHBHOTO MCIIOJIb30BaHMs ). MaTepHalbHO-TEXHHYECKOe 00ecreueHUe IpeaycCMaTpHBacT
npucriocoOIIieHre ayaTuToprii K HykaaMm jun ¢ OB3 (1pn HeoOX0UMOCTH).

®dopma MPOBEICHUS aTTECTAIIUHN JUIS CTYyACHTOB-MHBAHIOB YCTAHABIUBACTCS C YIETOM HHANBUIYATBHBIX IICHXO(PH3NICCKIX
ocobenHoctei. s ctynentoB ¢ OB3 npenycmarpuBaeTcst JocTymHas GopMa MpeaoCTaBIeHUs 3aaHUi OLIECHOUHBIX CPEICTB.

CryzneHTaM ¢ HHBAJIUIHOCTBIO YBEJIMUYUBAETCS BPEMsI Ha ITOJrOTOBKY OTBETOB HA KOHTPOJIbHBIE BOMPOCHI. J{JIsl TAKMX CTYJEHTOB
IpeTycMaTpUBaeTCs JOCTYIMHAS (popMa IIpe1oCTaBICHUS OTBETOB Ha 3aJaHUS.

IMTpu HEOOXOAMMOCTH AT OOYUAIONIUXCS C HHBATHIHOCTBIO IIPOLETypa OLIEHUBAHUS PE3yIbTATOB OOYUEHHUS] MOXKET IPOBOJIUTHCS B
HECKOJIBKO JTaroB.




