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Hean:

l. esn u 3a7a4i TUCHHUILIHHBI

OBJIaJICHHE CTYIEHTAaMHU T€0JIOTMYECKOro (akylbTeTa OCHOB (DHM3MUECKON XHMHUHU Kak
TEOPETUIECKOro (PyHTaMEHTa COBPEMEHHOW XUMUYECKON HAYKH.

3agaun:

- J1IaTh TpPEJCTABICHHE O POJIM M MecTe (U3UYECKOM XHMHUHU B MNpodhecCHOHAIbHON

JCATCIIBHOCTH,

- 3aKpeNuTh HEOOXOMUMBIN MOHATHHHBIM anmapaT BaKHEHIINX pa3fenoB (U3MUECKOM

XMMHH - XHMHYECKOH TEPMOANHAMHKHU U KUHECTUKU

- OCBOUTbH OCHOBHBIE 3aKOHbI XUMHUYECKOM TEPMOJAMHAMUKHA U KUHETUKU;
- chopmMHpoBaTH YMEHUE MPUMEHSATH Ha MPAKTUKE MOJTyUEHHBIC 3HAHUS.

OTHOIIIEHHUHN.

dbopMupyeMoil  ydyaCTHHKaMHU

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Vuebnas mucnuminaa DJIK.JIB.01.01 ®usuueckas xumus
JUCIUTIIIMHAM ~ YacTH  IMPOTPaMMBI,

OTHOCHUTCA K O3JICKTHUBHBIM
O6paSOBaTeJ'II>HbIX

HJ’IH HU3YUCHUA JaHHOM yqe6H0171 JAUCHHUITIIMHBI H606XO,I[I/IMI>I 3HAHUA, YMCHHA U HABBIKH,

dbopMupyeMbIe MPEAIIECTBYIONUMHU JUCIUTIIIHHAMMU :

b1.0.13 «Xumus», 51.0.15 «®uszukan, b1.0.12 «Martematuka.

[Tepeuens mocieayOMUX yYEOHBIX MUCHUIUIHH, JUISI KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHHMSI U HaBbIKU, OpMUPYEMbIEC JTaHHON y4eOHON AUCIUTIITMHOM:

b1.B.1.06 «I'coxumusy.

TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA INCHUTIJIMHBI

IIponiecc OCBOEHHS AMCUUIUIMHBI HampaBjieH Ha (OpMUpOBaHHE KOMIIETEHIMH B
cootBercTBUU ¢ ®PI'OC BO u OIl BO no npannoit cnenumanbHoctu 21.05.02 Ilpuxnannas

Te0J0rus.

ITepedyenb miIaHMPyeMBbIX Pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JA0CTHKEHUs KOMIIeTeHIN

Komnerennus HNuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIEeTeHIH
TIK-6 H[Kxs.2 3HATh: TEOPETUUECKHE OCHOBBI
Cnocoben Ilpunumaem yuacmue 6 | pusnueckod XHUMHUHM M CHOCOOBI  HX
NPUHUMAMb  yyacmue | OnpeoeseHHbIX 6U0ax | UCTIOJIb30BaHUS npu pereHun
8  CONPOBONCOEHUU | NPUKIAOHBIX HAYYHbIX | KOHKPETHBIX MCCIIeI0BATENbCKHUX 3a/1aY;
NPUKTIAOHBIX HAYYHBIX | UcCedo8aHuul 6 obaacmu | YMeTh: IIPOBOAUTD Hay4yHbIE
uccae008anull npogeccuonanvrol UCCIIEJIOBaHMSI, BKIIOYAlONKe coop U
oesamenbHoCcmu aHalM3 JaHHBIX W COCTABIICHHE OTYETOB
o pe3ynbTaTam BBINOJIHEHHBIX
HUCCIIETOBAHUN;
Baajers:

HaBbIKaMu cOopa 1 00pabOTKU JNaHHBIX B

XOJle ~ HAy4YHOrO  MCCIEAOBaHHA U
MIpPE/ICTAaBICHHUs] OTYETOB IO pe3ysbTaTam
HCCIIEIOBaHMs, IIPOBOAMMOTIO C
UCIOJIb30BAHUEM 1a00paTOPHBIX

puOOPOB, YCTAHOBOK M 000PYI0BaHUS




IV. COILEPXAHHUE U CTPYKTYPA JTUCIIUITJINHBI

O0beM TMCHUIIMHBI COCTABJIsIET_3 3aUeTHbIe eTuHNIBI, 108 yacos,

U3 Hux 12 yacoB — mpakTUyecKas moJAroToBKa

dopMa NPOMEKYTOYHOM aTTeCTAlUM: 324eT

4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, € yKa3aHHeM BH/JI0B Y4eOHBIX 3aHATHI M OTBeJEHHOr0 HAa HUX
KOJIMYECTBA aKaJJeMUYeCKHX YaCOB

Ne Pasnen nucnurummasl/TeMa dopma  TEKYHIETO
/H Buzsl yaeOHOM paboTHI, KOHTPOJISL
BKJTI0YAsi CAMOCTOSTEIIbHYIO paboTy 00yJaroIuXcs, | ycreBaeMocTH/
MIPAKTUYECKYIO TIOITOTOBKY M TPYJIOEMKOCTh dopma
% (B yacax) IPOMEKYTOUHOM
e aTTecTalluu
% - (o cemecTpam)
o KonTakTHas paboTa mpernoaaBares ¢ S
5 o0y4armuMucs =
# <
: ° &
= ® Q Q
- 3 A
§ 8 g z &
S == Jlexnus | Jlaboparopupie | KCP +| ©
o) E % 3aHATHUA KOHCYJIbTalluH +
2 | 5 = KO
) Q MO
X | /M = o
1 2 3 4 5 6 7 8 9 10
1 Bsenenne 2 4 - 2 - - 2 YO
2 | XuM#deckasi TepMOJIMHAMUKA 2 28 8 8 8 2 10 YO, I13
3 XUMHYECKOE PAaBHOBECHE 11 - 4 - 1 6 YO
4 | TepMonnHAMHKa PaCTBOPOB 2 13 4 2 4 1 6 YO, I13
5 DNEKTPOXUMHUS 28 8 4 12 2 10 YO, I13
6 XuMnyeckass KHHETHKA 2 24 8 8 4 2 10 VO, I13
Hroro yacos 108 | 28 28 28 8 44 3a4er




4.2. IlnaH BHeayAUTOPHON cAaMOCTOAATEILHON PadoThl 00y4aloMIMXCs 1O U CIUIJINHE

CamocrosiTenpHas paboTa 00yJaronmxcs VuebHo-
OneHouHOe METOIHYECKOe
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoku | Tpy/0eMKOCTb CPCICTEO obecneyeHue
U CAMOCTOATCIBHON PAOOTBL | o e (uac.) pea CaMOCTOSATEIILHOU
paboThI
NoNe 1-3 B
Beenenue. [Ipeamersl u 3a1aun pusndeckou . CIIUCKE
4 p ¢ PaGota ¢ nuteparypoit 2 YO .
XUMHH OCHOBHOI
JTUTEPATYPBI
NoNe 1-3 B
XuMuyeckasi TepMOIMHAMUKa. Y CBOCHHE
o . CTIMCKE
4 OCHOBHBIX TIOHSITHI — TEIJIOTa, padoTa, PaGota ¢ nuteparypoii 2 YO OCHOBHOI
BHYTPEHHSISI DHEPT U
JTUTEPATYPBI
NeNe 1-3 B
XuMuyeckasi TepMOIMHAMUKa. Y CBOCHHE CIHCKe
4 MIPUIIOKEHUS TIEPBOT0 3aKOHA TEPMOIUHAMUKHI PaGota ¢ nuteparypoii 4 YO OCHOBHOI
K (pU3MYecKrM U XMMHYECKHUM Ipolieccam
JTUTEPATYPBI
NeNe 1-3 B
XuMuyeckasi TepMOIMHAMUKa. Y CBOCHHE CIICKe
4 MIPUIIOKEHUS TIEPBOTO 3aKOHA TEPMOIUHAMUKHI PaGota ¢ nuTeparypoii 4 YO OCHOBHOI
K (pM3MYeCKrM U XMMHUYECKHUM Ipolieccam
JTUTEPaTypHI
NeNe 1-3 B
XYMHYECKOE paBHOBECHE. Y CBOCHHE MTOHATHS
. CIIHCKE
4 MOJABUKHOTO PAaBHOBECHS U OTIPEICIICHHE PaGoTa ¢ nuTeparypoii 6 YO OCHOBHOI
HaIpaBIEHUHN €ro CMEIIeHUs
JTUTEPaTypHI
NeNe 1,2 B
PactBopEl. YcBOECHHE pa3IMUHBIX IIKAI CIHCKe
4 BBIPXEHHS KOHIICHTPAIIMH U KOJUTUTATUBHBIX Pabora c nuteparypoit 6 YO OCHOBHOI
CBOMCTB PacTBOpPOB
JTUTEPATYPHI




CamocrosiTenpbHas paboTa 00yJaronuxcst Vue6Ho-
METOIIECKOE
OuenouHoe
Cemectp HazBanwne pasacia, TCMbI B i paG Cpoxku TpynoeMKocTh CPENICTBO obecneueHne
U CAMOCTOATCIBHON PAOOTRL| o) g (uac.) pea CaMOCTOATENbHOU
paboTHI
NeNe 1,2 B
DIIEKTPOXUMUsL. Y CBOEHUE OCHOB
. . CIHCKE
4 ANEKTPUYECKON MPOBOJUMOCTH PACTBOPOB Pa6ora c nureparypoit 6 YO OCHOBHOI
3JIEKTPOJIUTOB
JUTEPaTyphl
DNEeKTPpOXUMUSL. Y CBOCHUE OHITHI NoNe 1,2 B
raJlbBAHUYECKOTO 3JIEMEHTA U AJIEKTPOJIU3epa U . CIHCKE
4 p P Pabora c nuteparypoit 4 YO .
PaBHOBECHBIX MPOIIECCOB B OCHOBHOM
ANEKTPOXUMUYECKUX CHCTEMAX JTUTEPaTyphl
. NeNe 1,2 B
XUMUYECKasi KHHETHUKA. Y CBOCHUE TOHATHI —
8 . CITUCKE
4 CKOPOCTh XUMHUYECKOU peakiuu, (paKTopos, Pabora c nuteparypoit 6 YO OCHOBHOI
BIIMAIOIINX HA CKOPOCTh PEAKIIHH.
JUTEPATypPhI
NeNe 1,2 B
XUMHUYECKasi KHHETHKA. Y CBOCHUE MTOHATHS . CIINCKE
4 Pabora c nuteparypoit 4 YO .
SHEPrUU aKTUBAIMH. KaTaau3a. KaTaiu3aropa OCHOBHOI
JIUTEPATYPHI

OO0t 00beM caMOoCTOATEIHLHOM PaboThl MO AucuUIIIUHE (yac) 44




4.3.ConepixaHue y4eOHOTro MaTepuasa

Brenenne (2 uaca)

[Ipeamer u 3amaum usnueckoit xumuu. OCHOBHBIC pa3fenbl (GU3HMYECKON XUMHUU. MeTob

(bu3nyecKoil XuMum.

XuMuyeckasi TepMoauHaMuKa (8 4acoB)

2.1. TepmonuHaMHUECKUE CHUCTEMBI, HUX Kiaccupukanus. COCTOSHHE TEPMOAMHAMHYECKOM
CUCTEMBI, MOHATHE Mpolecca, LUKINYecCKoro mporecca. OOpaTumMble U HEOOpaTUMbIE
npoueccsl. IHTEHCUBHBIE U HKCTEHCUBHBIE BEJTUYUHBL. Y PABHEHUE COCTOSHUS UACAIBHOIO
U peasbHOro ras3oB. lloHsTHs — SHeprus, Teminora, padora. [IpeoOpazoBaHue TEIIOTH B
paboty, TemioBble MamMHBL Terora u padota Kak (yHKIMHU npouecca. [lepBblil 3aKoH
TEPMOJUHAMUKH, €T0 OCHOBHbIE (POPMYIMPOBKH U aHATMTUYECKHE BbipakeHus. CBoiicTBa
BHYTpPEHHEH »HEPruM Kak (YHKIMHU COCTOSHMS CHUCTeMBI. Teriora u paboThl pa3iIMuHOrO
pona. IlpwiokeHne NEpBOro 3aKOHa TEPMOAWMHAMHKH K (DU3UYECKUM (HICATHHBIM)
cucreMaM. TermnoeMKocTb. BUJibl TEMI0EMKOCTH U UX 3aBUCUMOCTb OT TEMIIEPATYPHI.

2.2. IlpunoxkeHuss MEpBOro 3aKOHAa TEPMOJAMHAMUKH K XHUMHUYECKUM mporeccaM. [lonstue
TerioBoro 3¢dexkra XUMHUYECKON peakuuu. OHTanbmnusd. CTaHAapTHBIE COCTOSHHUS H
CTaHJAapTHbIE TEIUIOThl XMMHUYECKHX peakuui. 3akoH ['ecca u ero cinenctBus. TermioTs
00pa3oBaHMs, CrOPaHUSI.

2.3. Bropoil 3akOH TepMOIMHAMHKU U ero (GopmynupoBku. DHTpomwus. Pacuer m3MeHeHus
SHTPONUM OOpPATUMBIX M HEOOPAaTUMBIX MpPOHECCOB. M3MEHEHHe SHTPONUU MpH
XUMHUYECKHUX PEAKLIMSIX.

2.4. TepmonuHamMuueckue TmoOTeHOUANbl. DyHIaMeHTanbHbIE ypaBHeHHs [uO0ca. DHeprus
I'eneMmronbia u sHeprus ['m60ca. Xapakrepuctuyeckue QYHKIMH. YCIOBUS M KPUTEPHUU
CaMONPOU3BOJIBHOTO TPOTEKaHUsl IMPOLIECCOB, BBIPAKEHHBIE YEPE3 XapaKTEPUCTUUECKUE
¢bynkuuu. Ypasaenue ['n66ca-I'enpmromnpia u €ro poib B XAMHYECKONW TEPMOJMHAMUKE.

Xumnueckoe paBHoBecue (4 yaca).

3.1. Xumunueckoe paBHOBecue. OOpaTUMOCTh  XUMHMYECKMX mporeccoB. KoHcTaHTa
XMMHMUYECKOTO paBHOBecus. BimsHue Temneparypbl Ha KOHCTaHTy XUMHYECKOIO
paBHOBECHsI: ypaBHEHHs H30XOpbl U u300apsl Baut-I'opda. Pakropsl, BausAionMe Ha
cMmeleHue xumudeckoro pasHosecus. [Ipunnun Jle [larense - bpayHa. CBsi3b KOHCTaHTBI
XMMHUYECKOI0 paBHOBECHUS CO CTaHIapTHOU cBOOOJHOM 3Heprueil ['md6ca. Pacuer koHCTaHT
XMMHYECKOTO PABHOBECHUS IO TEPMOJUHAMUYECKUM JaHHBIM.

TepMmoaunamuka pacTBopoB (2 yaca)

4.1. UneanpHble U pealibHbIe PacTBOPHI. JlaBIeHHE HACHIIIEHHOTO Mapa OWHAPHBIX PACTBOPOB
HeRNIeKTposInToB. 3akoHbl Payns, ['enpu. Kpnockonus u a36ynnuockonus. [lonoxurensHble
U OTpHULATEIbHBIE OTKJIOHEHUS OT 3akoHa Paynsa. SBiaenne ocmoca. Ocmormdeckoe
nasneHue. YpapHenue Bant-I'ogda. KommratuBasie cBOMCTBa pacTBOPOB.

daexkrpoxumus (4 yaca)

5.1. TToHsTHE HNIEKTPOXUMHUH. DIEKTpUUYECKast IPOBOJAUMOCTh PACTBOPOB AJIEKTPOIUTOB. MeTox
akTUBHOCTeW. HepaBHOBecHblE SBIEHUS B pacTBOpax JJIEKTPOJIMTOB. Y IejbHas,
SKBHUBAJIEHTHAS ¥ MOJISIpHAS AJIEKTPUUYECKHE POBOJUMOCTH.

5.2. D/IC ranpBaHMYeCKOrO 37eMeHTa. CKaYKU MOTSHIIMAJIOB B 3JIEKTPOXUMHYECCKHX CHCTEMaX.
Tunsl 10Iy31€MEHTOB. DIEKTPOIIN3.

XuMuuyeckass KWHeTHKA (8 yacoB)

6.1. CkopocTh XMMHUYECKOW PEaKIMH: OIMpeesIeHNe M aHAJTUTHYECKOe BhIpakeHne. DaKkTopel,
BIUSIOLIME HA CKOpPOCTh peakunu. OCHOBHOW TMOCTyJaT XUMHYECKOM KHHETHUKH.
MonexyasipHOCTb U MOPSAAOK peakuuu. MoHO-, O1-, TPUMOJIEKYIIpHBIE pEeaKIUH.



6.2. Korcranra ckopoctu. Kunetnyeckue ypaBHEHHs PEaKIMid MEPBOTO U BTOPOTO MOPSIKOB.

BnusiHue temmeparypbl Ha CKOPOCTh XMMHYECKOW peakUMU. YpaBHEHHE AppeHuyca.

DHeprusi aKkTUBAIlMU, METOJbl ee ompeAcieHus. Sfpnenue katanuza. [Ipuunnb
KaTaJUTHYECKOTO JICHCTBHUS.
4.3.1. TlepeyeHb NPAKTHYECKUX 3AHATHH
Ne Ne HaunmeHoBaHue TpyroeMkocThb Ounenou- | @opmupyemble
I/H | pa3aeia NMPAKTHYECKUX (uac.) HbIe KOMIIeTeHIIM U
U TeMbI padort Bceero | U3 Hux cpeacTBa | (MHAMKATOPBbI)
4YacoB | MpaKkTuyec-
Kast
NMOJAT0TOBKA
1 2 3 4 5 6 7
1 |2 JlaGopaTopHas pabora | 4 4 ITpoBepka HIIK k6.2
Xumunuec- | Ne 1. Omnpenenenue oT4yera 1o
Kas TEIJIOBOTO  3HAYCHUS paborte.
TEPMOJH- | KAJIOpUMETPA VYcrHan
HaMUKa Oecena
2 JlaboparopHas pabdota | 4 4 [TpoBepka UK k6.2
No 2. Omnpenenenue oTYeTa 110
TEIUI0Thl 00pa3oBaHUs pabore.
KpUCTAJJIOTUApATa YcTHas
Oecena
3 |4 JlaGopaTopHas pabora | 4 4 ITpoBepka HIIK k6.2
Tepmomun | Ne 3. Ompenenenue oT4yera 1o
HaMUKa MOJIIPHOM MAacchl paborte.
pactBo- BeIlleCTBA METOJIOM YcrHas
pOB KPUOCKOIIUH Oecena
4 |5, JlabopaTtopHas pabora | 4 4 [TpoBepka HJIK rixs.2
Onextpo- | Ne 4. OxucnutenbHo- oT4yera  Io
XUMHUS BOCCTaHOBUTEIHHBIE pabore.
Lenu YcrHas
Oecena
5 JIaboparopHas paboTa | 4 4 [IpoBepka UK jxs.2
Ne 5. oT4yera 1o
Konnykromerpuuec- palore.
KOE TUTPOBAHHE VYcrnas
Oecena
6 JlaboparopHas paboTa | 4 4 [IpoBepka UK jxs.2
Ne 6. Ompeneneaue oTyeTa  TO
KOHCTaHTBI paborte.
IHMCCOLMannu ciaadoro VYcrHas
ANEKTPOJIUTA Oecena
7 |4 JlabopaTtopHas pabora | 4 4 [TpoBepka HJIK rxs.2
Xumnuec- | Ne 3. Ompenenenue oT4yera  I0
Kas KOHCTaHTBl CKOPOCTH pabore.
KMHETUKA | PEaKIM  OMBUICHHUS YcTHas
CJIOKHOTO a¢pupa Oecena
HIEJI0YBI0




4.3.2. llepeueHb TeM (BOMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE W3y4YeHHe
CTYJIeHTAMM B paMKax caMocTosiTeJbHO padoTsl (CPC)

Ne Tema 3ananue dopmupyemas NAK
n/n KOMIIeTCHIUA
1 2 3 4 S
1 | Xumuueckas [ToaroroBka Kk ycTHOMY
TEPMOAUHAMHUKA orpocy (cM. BOTIPOCHI I1K-6 MK ke
TEKYIIEro KOHTPOJISL).
2 | XuMu4eckoe [ToaroroBka Kk yCTHOMY
paBHOBECHE orpocy (CM. BOIIPOCHI I1K-6 NIK ke
TEKYIIETr0 KOHTPOJIA).
3 | TepmoanHamuka [ToaroroBka kK ycTHOMY
pacTBOpOB orpocy (CM. BOIIPOCHI [1K-6 MK ke 2
TEKYIIEro KOHTPOJIsL).
4 | Dnekrpoxumus [ToaroroBka Kk ycTHOMY
orpocy (CM. BOITPOCHI [1K-6 WK ke
TEKYIIEro KOHTPOJIsL).
5 | Xumuueckas KHHETHKA [loaroroBka Kk ycTHOMY
orpocy (CM. BOTIPOCHI [1K-6 MK ke
TEKYIIEro KOHTPOJISL).

4.4. MeroanuyecKue YKa3aHUs M0 OPraHU3alui CAMOCTOSITE/ILHOI padoThl CTYI€HTOB

CamocTosTenbHas paboTa CTYIEHTOB, CBs3aHHAs C 3aKpPEIUICHHEM TEOPETHYECKOTo
MaTepuanga JEKIUOHHBIX 3aHATUA M MOATOTOBKOH OTYETOB IO BBIMOJHEHHBIM J1a0OPATOPHBIM
paboTam MPOBOIUTCS BO BHEAYAUTOPHOE BpeMs

Opranusanus CcaMOCTOSATEIBHOW pabOThI CTyJIEHTAa WPEICTaBICHA B METOIUYCCKHX
pPEKOMEHAlMAX IO OpraHu3alli CaMOCTOSATENbHONW pPadOThl CTYAEHTa, MOATOTOBJICHHBIX
MpEenoaBaTesIIMH KadeIpsl.

4.5. IllpumepHasi TeMaTHKa KypCOBBIX padoT

V. YYEBHO-METOANYECKOE U TH®OPMALMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBI
OCHOBHas JIUTEpATypa
1. Epemun, B.B. OcHoBbl ¢usnueckoit xumuu [Tekct] : yueb. mocoOue Ansg CTyA. BY30B,
o0yu. o cren. 011000 - Xumus u no Hamp. 510500 - Xumus : B 2 1. / B. B. Epemun [u
ap.]. - 2-e u3n., nepepad. u goim. - M. : bunowm. Jlabopatopus 3nanuit, 2013 - . - 24 cwm. -
ISBN 978-5-9963-0377-9. Y. 1 : Teopwus. - 2013. - 320 c. : nin. - (YueOHUK [T BHICIICH
mKoJbl). - bubmuorp.: c. 309-311. - [Ipeam. ykas.: c. 312-319. - ISBN 978-5-9963-0535-

3.

2. Epemun, B.B. OcHoBbl ¢usnueckoit xumuu [Tekct] : yued. mocoOue Ans CTyA. BY30B,
o0yu. o cremn. 011000 - Xumus u no Hamp. 510500 - Xumus : B 2 1. / B. B. Epemun [u
ap.]. - 2-e u3A., nepepad. u pom. - M. : bunom. Jlaboparopus 3nanuit, 2013 - . - ISBN
978-5-9963-0377-9. Y. 2 : 3amaum. - 2013. - 263 c. : ., Tabm. - ISBN 978-5-9963-0536-
0.

3. Kypoxtnna, A. A.. IIpuMeHeHHME NEepBOro M BTOPOrO 3aKOHOB TEPMOJMHAMHMKH B

pacuerax (QU3MUECKHMX M XUMHUeckux mporeccoB [Tekcr] : yueb. mocobue / A. A.
Kypoxtuna, E. B. Jlapuna, 0. 10. Turona ; pen.: B. B. Cmupnos, ®@. A. [TokaTuios ;
Wpkyrckuit roc. yH-T, XuM. ¢ak. - Upkyrck : U3n-so UT'Y, 2014. - 83 c. ; 20 cm. -




bubnuorp. B xoH1e pasn. - ISBN 978-5-9624-1140-8.

JOTIOJTHUTENbHAS JINTEpaTypa:

1. Omanyae H.M., Knoppe I.I'. Kypc xumuueckoit kuHeTuku. Yde6. M.: Bricmi. mik.,
1984. - 420 c.

2. Kpacnor K.C., BopooseB H.K., 'ogneB M.H. ®usnueckas xumus B 2 kH. M.: Bricir.
K., 1995.

3. Ilanuenkos I'.M., Jlebenes B.I1. Xumudeckas KHHETHKA U KaTaiuu3. Yueb. mocodue. M.:
Xumus, 1985. - 592 c.

4, KynpsmoB W.B., Kapernuko ['.C. COopHHMK mpuMepoB M 3aaad IO (U3HYECKOU
xuMud. Yueb. mocobue. M.: Beicur. mxk. 1991. - 528 c.

5. Crpombepr A.I'., Cemuenko JI.II. ®dusnueckas xumusa. Yue6.. M.: Beicm. mk., 1988.
496 c.

0) mepuogUYecKHe U3TAHUS
B) CIIUCOK ABTOPCKMX METOAUYECKUX Pa3padoTok
r) 0a3bl JaAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE H MOUCKOBBIE CHCTEMbI

Y4eOHble MaTepHalsl Mo PUINIECKON XUMHUH XUMHYecKoro ¢akynbrera MI'Y
http://www.chem.msu.su/rus/teaching/phys.html

J1eKTPOHHO-0u0InoTeuHbIe cucteMbl (ABC) UT'Y
1. DnekTpoHHBIN ynTaNbHBIN 3a1 «bubmmoTex» (ampec moctyma https://isu.bibliotech.ru)
2. OBC «M3narenbctBo «Jlanb» (ampec noctyna http://e.lanbook.com)
3. OBC Hanunonanbshsiit nudposoit pecypc «PYKOHT» (axpec moctyma http://rucont.ru)
4. 3bC «Anbyke» (aapec nocryna http://ibooks.ru)
5. ObpazoBarenbhas miarhpopma «FOpaiit» (aapec gocryna https://urait.ru)

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI
6.1. YueOHo-1a00paTopHOe 000py10BaHMe:!

Jlabopatopun «OOImMi MpakTHKyM To (u3uueckoi xumum» (ad. Ne 308, 309, 313),

YKOMIUIEKTOBaHbl HEOOXOJIUMBIM 00OpYyJOBaHUEM, MPHOOpHON 0a30iM, XUMHUYECKOW MOCYIOoH U
peaKkTUBaMH, a UMEHHO:

Nen/m | HaumeHnoBaHue KomnnuectBo
1 2 3
1 Tepmometp bakmana 17
2 Cocynsr [Iproapa 4
3 MarnuTHas Melaika 7
4 ONEeKTPOIIUTKA 10
5 [taTuBEI 18
6 KunsitnnsHUK 3
7 Topcuonnsie Becet WAGA TORSYINA - WT 3
8 Becwt Tun KOA 10 1
9 Texanueckue Becsl BJITK -500 1
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10 CexyHnnomep 8

11 Tepmometp 10
12 [lItatuB c mpobupkamMu 4
13 Habop xumuyeckoit mocyas! (TNIOCKOIOHHBIC KOJIObI, CTaKaHBI, 10

MEpHBIE KOJIOBI T.11.)

6.2. IlporpaMmmHoe obecneyeHue:

6.3. Texnnuyeckue u JIeKTPOHHBbIE CPeICTBA:

IIpu peanuzanuu OporpaMMbl  JUCLUUIUIMHBI ~ QyJAWTOPHBIE 3aHATUS  MPOXOJIAT C
WCIIOJIb30BAHUEM CTAalMOHAPHOIO0 MYJBTHUMEIUMHOIO MPOEKTOpa M MEPCOHAIBHOIO KOMIbIOTEpA
IUIsL IEMOHCTpAIMK MPE3eHTAil MaTepraia B JIGKIMOHHON ayAuTOPUH, 000PYI0BAaHHON IKPAHOM.
(ayn. 402, 426, 303).

DOneKTpoHHbIE cpeAcTBa oOyueHus o aucumimimHe «®dusnueckas XUMHUA» pa3MEIIEHbl Ha
obpaszoBarensHoM moptaie UT'Y (educa.isu.ru).

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MU

B npouiecce nzydenus qucuminibl «OU3ndecKas XUMHUD YUTAIOTCS JIEKIIMH U TPOBOISTCS
nabopaTopHble paboThI, a TaKke pa300p KOHKPETHBIX CUTYallMi C MCIOJIb30BAaHHEM IACCUBHBIX H
aKTUBHBIX (hopM 00yUeHHSI.

Axmuenvie hopmol 06yuenus. Ha 1abopaTOPHBIX 3aHATHSX KXKIBIA CTYIACHT BBIOJHSCT
nabopatopHyo paboTy uHAMBHAyalbHO. Takoil BuJ oOpraHu3anuu OOy4YEHHUS CIIOCOOCTBYET
PUOOPETEHUIO HABBIKOB CAMOCTOSATEIBHOTO BEICHUS HKCIEPUMEHTAIBHBIX PadoT, MPaKTHIECKUX
HABBIKOB OOpalleHus W padoThl C PA3NUYHBIMU XUMHUYECKHMMH BEIIECTBAMHU M J1a00paTOPHBIM
00OpyJIOBaHUEM, HM3MEPUTEIBHON amnmapaTypoil, OpraHW3alii METOJIUKH SKCIEPUMEHTAIHHBIX
paloT, cocTaBiIeHUs NMPOTOKOJIOB OTYETOB XMMHUYECKUX HKCHEPUMEHTOB, a TAKXKE MPAKTHUECKOTO
MOJITBEPK/ICHUSI TEOPETUUECKUX MOJI0KEeHUH (pu3nyeckoil xumuu. I1lororoBka oT4eTOB MO Ka)XA0M
nabopaTopHoil paboTe (popMUpPYEeT yMEHUE NMPOBOAUTH NMEPBUYHBIM aHAU3 PE3YJIbTATOB C YUETOM
O0IIKX 3aKOHOMEPHOCTEH, (POPMYTUPYEMBIX B paMKaX XHMHYECKOH TEPMOJAWHAMHUKHU U KUHETHKH,
NPEJCTABIATh PE3YIbTAThI OMBITOB U PACUETHBIX PadOT, TPAMOTHO (POPMYJIUPOBATH BHIBOJIBI.

VIIILOOEHOYHBIE MATEPUAJIBI U1 TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMU

[Tactiopt (oHIIa OLIEHOYHBIX CPENCTB OINpeeIsIeT MepedeHb (POPMUPYEMBIX JUCIUILTMHON
KOMIIETEHINH (MHIMKATOPOB UX JAOCTH)KEHUM), COOTHECEHHBIX C pe3yJbTaTaMH OOy4YEHHs B BHUJE
XapaKTePUCTUKH JIECKPUIITOPOB «3HATBY», «yMEeTh», «BianeTb» (cM. paszaen Il nacrosmeit PIIM);
MpOrpaMMy  OLIEHMBAHMSI  KOHTPOJIMPYEMOH  KOMIIETEHIMH  (MHIMKATOPOB  JIOCTHKEHUS
KOMIIETEHIIMH ), COAEPKALIYI0 HAUMEHOBAHHE OLICHOUYHBIX MaTepHAIOB JUIsl 00eCIIeYeHUs TEKYIIETOo
KOHTPOJII U TMpOMexyTouHoi arrectanuu (1adbn. VII.1), COOTHECEHHBIX C KOHTPOJIHPYEMBIMH
TeMaMM W/MIU pa3jielaMyd JUCHHUIUIMHBI W IUIAaHUPYEMBIMH pe3yjibTaTaMH, IOKa3aTeleM H
KpUTEPUSMH OLIEHUBAHUS, a TaKXKE€ XapaKTePUCTHKY OLEHOYHBIX MaTepHajioB AJisi oOecreyeHus
TEKYIIEr0 KOHTPOJII M IPOMEXYTOYHON aTTecTallud IO AUCHUIUIMHE, B TOM YHUCIIE OLEHKY
3aIJIaHUPOBAHHBIX PE3YJIBTATOB U MEpPEUEHb OI[EHOYHBIX MaTEpUasIoB (CPEACTB) U XapaKTEPUCTUKY
KPUTEPHUH UX OLICHUBAHUS.
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VI1I.1 IIporpamMma oueHHBAHHMSA KOHTPOJHPYEMOH KOMIIETeHIMHU

Tema wiu Kon [Inanupyemsblii pe3yabTart ITokazatenb Kpurepuit Haumenosan
paszen WHINKATO OLICHMBAHUS ne
JTUCIIATIINH pa oC
BI KOMITETEH TK | [TIA
101201
OcCHOBEI H/K ks, | 3HATh: 3HaeT Baaneer YO, |3
xumuieckort | [Ipunu- TEopeTUIecKre OCHOBHI | OCHOBHBIE MatepuaioM, | O
TEpMOAMHA- | MaeT XHMHYECKOH TEpMO- | TIOHATHSA U Tpe/ICTaBIICH-
MUKH ydJacTHe B | JUHAMHKA M CHOCOOBI HUX | 3aKOHBI HBIM B
ompee- WCTIONB30BaHMs TPH pelle- | XUMUYECKOH paszmene
JICHHBIX HUM KOHKPETHBIX XHMHH- | TEPMOJHMHA- Bompocs! mis
BUJIAX YeCKHUX 3a/ad, MHKH. YCTHOTO
npukian- | mpaBmwia — obpabotku U | Brnameer cobecenoBa-
HBIX oopmieHusT  pe3yabTaTOB | HABBIKAMHU Hus (YO Nel).
Hay4YHBIX | paboTHI; paboThI Ha Harmucan
uccneno- | YMers: naboparop- OTYET 10
BaHUIi B MPOBOJUTE  J1a0OPAaTOpPHBIE | HOM nabopatopHoi
obnactu WCCIIeIOBAHUS Ha | obopymoBa- pabore.
mpocec- COBPEMEHHBIX npubopax, | HAW, aHATTN3a
CHOHAIIb- | YCTaHOBKaX U | IOTy4aeMbIX
HOH 000py10BaHHY; PE3yJIbTAaTOB U
Jesarensb- | Baagernb: X
HOCTH HaBBIKAMHU cocTaBlieHHsI | OhOpMIICHUS B
OTYETOB IO pe3yibTaTaM | BUJE OTYeTa
(hM3UKO-XUMUIECKOTO o maboparop-
WICCIIeIOBAHHS HOM paboTe.
Xumnueckoe | MK gs, | 3HATh: 3Haer Bnaneer YO, |3
paBHoBecue | [lpuHH- MOHSITHE XHMUYECKOTO | OCHOBHEBIC MaTepHasom,
Maer paBHOBecHs W (aKTOpbI, | (GaKTOPBHI, Tpe/ICTaBIICH-
y4acThe B | OMpeleNstoniue €ro | ompeesio- HBIM B
orpee- MOJIOKEHUE mme pasnene
JICHHBIX HIOJIO’KEHHUE Bompocs! mist
BUJIAX XHUMHYECKOTO | YCTHOTO
MpUKIIaI- paBHOBecHS U | cobeceioBa-
HBIX CIIOCOOBI €T0 Hus (YO Ne2).
Hay4YHBIX CMENICHUS
uccieno-
BaHUM B
obnactu
npodec-
CHOHAITb-
HOI
JesITeNb-
HOCTH
Tepmonu- H/K ks, | 3HATh: HNmeer Baaneer YO, |3
HaMHUKa [Tpunu- MOHATHSA UACaIBHOrO | MpeACTaBIIe- MatepuaioM, | O
pacTBoOpoB Maet pacTBopa ¥ OCHOBHBIE | HUE O IpeCTaBJIeH-
y4acTre B | 30YJUTMOCKOTINYECKHE TEpPMOJIUHA- HBIM B
orpee- CBOHCTBA; MUKE paszene
JICHHBIX YmMmersn: pacTBOpOB. Bomnpocs! mis
BHJAX MPOBOJUTE  J1a0OpaTopHbIe | 3HaeT YCTHOTO
NpUKIAA- | UCCIIEAOBAHUS Ha | IPUHIUIIBI cobecenoBa-
HBIX COBPEMEHHBIX npubopax, | 30yIIHOCKO- HUS (YO Ne3).
HAYYHBIX | ycTaHOBKax U | MU U Hanwmcan
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uccnesno- | 06opynoBaHKY; KPHUOCKOIIUU. | OTYET MO
BAHMI B Baajners: Biageer nabopaTopHOU
o0nacTu | HaBBIKAMH COCTaBIICHUSI | HABBIKAMH pabore.
npodec- | OTYETOB MO pe3yibTaTaMm | paboThI Ha
CHOHAITb- | (PUBUKO-XMMHIECKOTO mabopaTtop-
HOI HCCIEA0BAHUS HOM
JeSATEIb- obopynoBa-
HOCTH HUH, aHaJIH3a
MOTy4aeMBbIX
pe3yibTaToOB U
ux
ohopMITCHHUS B
BHUJIC OTYETA
o naboparop-
HOI1 pabore.
OnexktpoxuM | MK ks, | 3HATh: 3HaeT ocHOBHL. | Brageer YO, |3
us IIpunu- OCHOBBI anexTpudecko | Biageer MarepuasioM, | O
MaeT IMPOBOJAUMOCTHU pacTBOPOB | HABBIKAMU mpeaCTaBJICH-
YYacTHE B | DJIEKTPOJIUTOB, O/1C | paboTsl Ha HBIM B
omnpene- raJbBaHMYECKOTO dJIEMEHTa | Taboparop- paznene
JICHHBIX U JJICKTPOJIM3a W TIIOHATHA | HOM BOHpOCLI JIISL
BUJIaX UIealbHOTO  pacTBopa U | oOopymoBa- YCTHOTO
NPUKIAA- | OCHOBHBIC HHH, aHalM3a | cobecenoBa-
HBIX 30yIITMOCKOTUYECKHIE MOJTy4aeMBbIX Hust (YO Ned).
HAyYHBIX | CBOWCTBA, pe3ynbTaToB M | Hamucan
uccnenao- | YMerTh: ux OTYET IO
BaHUH B MPOBOANUTE  JlabOpaTopHbIe | OPOPMIICHUS B | JJaOOpaTOPHOM
o0nacTu | UCcIelOoBaHUs Ha | BUJE OTYETa pabore.
mpocec- COBpPEMEHHBIX npubopax, | 1o JadopaTop-
CHOHANb- | YCTaHOBKax U | HOI1 paborTe.
HOM 000pYIOBaHUH;
NeSTEIIb- Baajners:
HOCTH HaBBIKAMU COCTaBJICHHS
OTYETOB IO pe3yibTaTam
(U3UKO-XUMHUYECKOTO
MCCIIeJOBaHUS
Xumuuec- | MKpks: | 3HaTh: 3Haer Bnageer YO, |3
Kas [Mpunn- TEopeTUIeCKre OCHOBBI | OCHOBHEIC marepuaioMm, | O
KHHETHKA Maer XMMHYECKOH KHHETUKH W | 3aKOHBI Tpe/ICTaBIICH-
ydJacTHe B | CHOCOOBI MX HCIOJIb30BAaHMS | XMMHUYECKOM HBIM B
orpe/e- MpPU PEUICHUU KOHKPETHBIX | KHHETHKH. paszzene
JICHHBIX XUMUYECKUX 3aJa4; Bnaneer Bomnpocs! st
BUAAX YMeTh: HaBBIKAMHU YCTHOTO
NPUKIAA- | IPOBOIUTH  JlabopaTopHbIe | pabOTHI HA cobecenoBa-
HBIX HCCIIEIOBAHMS Ha  COBpe- | jJaboparop- uust (YO Neb).
Hay4YHbIX | MEHHbIX TpuOOpax, ycra- | HOM Hanmcan
UCCIIeI0- | HOBKax M 000pYyIOBaHHM; o0opynoBa- OTYET 110
BAHMM B HHTEPIIPETUPOBATH HUM, aHanu3a | JabopaTopHOU
o0yiacTi | pe3yNbTaThl, TOJyYeHHbIE B | TOJy4aeMbIX | pabore.
npodec- | xoge nabOpaTOpHBIX PabOT | PE3yNbTaTOB U
CHOHAJb- | MO (PU3MUECKOI XUMUH; 170:¢
HOWU Baaners: odopMIIeHHS B
JesiTenb- | HaBBIKAMHU COCTaBJICHHS | BHJIE OTYETA
HOCTH OTYETOB IO pe3yjibTaTaMm | Mo jaboparop-

(PM3UKO-XUMUYIECKOTO
HCCIIEIOBaHMS

HOI1 pabore.
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IHpunamule cokpawenus: YO - yemuwiil onpoc, O — omyem no nrabopamophou pabome, 3 -
3auem.

VII1.2 Tekyuuii KOHTPOJIb yCIIEBA€MOCTH

Texkymuii KOHTpPOJIb YCIEBAEMOCTH — OLICHMBAHHE XOJAa OCBOEHUS DJJIEMECHTOB
00pa3oBaTeNbHON MPOTPAMMBbI TUCIMILIMHBI B COOTBETCTBHHU C HAcTOsIIEH pabodeil mporpaMMoid, B
TOM 4YHCJI€ NPOBEPKY YPOBHSA YCBOCHMs 3HAHUN, YMECHMH, HAaBBIKOB M OTIENBHBIX JJIEMEHTOB
KOMIIETEHIIHH, TIOTYYEHHBIX 00YJalOUIMMHCS B TIPOLIECCE OCBOCHUS IUCIUILTUHEI.

Ilpumepnulii cnucox 60npocos 0 YyCMHO20 Onpoca

Bonpocut ona YO Nel. Xumuueckas mepmoounamuxa
1. TlomsTus cucrema, TUIBI CUCTEM; paboTa, TEIIOTa, IKCTCHCHUBHBIC U WHTCHCUBHBIC
BEJIMUYMHBI; TapaMeTpbl COCTOSHUS, (QYHKIIMH COCTOSIHMS, (YHKIMU Ipoliecca,
MIPOLIECCHI TUKINYECKUE U HEIIMKINYECKUE.

2. DOpMyNHUPOBKH U aHATUTUYECKOE BBIPAKEHHE EPBOT0 3aKOHA TEPMOJMHAMUKU

3. TloHsTHs BHYTpEHHEH SHEPTHH U SHTAIIBITUH.

4. Pacyer u3MEHEHMs BHYTPEHHEW HHEPIUHU, SHTAJIBIIUHU, TEIUIOTHI M pabOThI JUIs
Pa3IUYHbIX [IPOLIECCOB.

5. 3axoH 'ecca. CnenctBus u3 3akoHa ['ecca.

6. TepMoxumHUECKHE ypaBHEHHA. Teruiora (SHTAIBNIM) OOpAa30BaHMSA BEIIECTBA.
Tennora cropanus, TtemnoTa oOpa3oBaHus. CTaHAApTHBIE COCTOSHUA. MeToJbl
pacuera CTaHIapTHBIX TEIJIOBBIX 3(P(EKTOB.

7. Buapl TENI0€MKOCTH U UX 3aBUCUMOCTb OT TEMIIEPATYPHI.

8. 3aBumcumocTs TemoBoro 3ddexra ot Temmneparypsl. Popmyna Kupxrodda u pacuer
TEIIOBOTO 3 eKTa Mpu HECTaHAAPTHOM TeMIIeparype.

9. TlousTHE 3HTPONUU. DKCTEHCUBHBIN (DAKTOP TEILIOTHI.

10. Bropoi#i 3akOH TEepMOIMHAMHKH. AHAIUTUYECKOE BBIpaKEHHE IJIs OOpaTUMBIX U
HEOOpaTUMBIX MPOIIECCOB.

11. Pacuet u3MeHEeHHsI SHTPOIUU MPU PANTUYHBIX MPOIIECCax.

12. Pacuet u3MEHEHHMsI SHTPOITUH JIJISI XUMHUYECKUX PEaKIni.

13. TepmoanHamuueckue moTeHIManbl. OHepruu [empmronmsia u [ubbca u  ux
CBOICTBA.

14. Ypasuenue ['u60ca - I'ensMronsia. 3aBucumocts F u G oT mapamMeTpoB COCTOSTHUS.

Bonpocwt ona YO Ne2. Xumuueckoe pasnogecue

1. Xumunueckoe paBHOBecHe. KOHCTaHTa XMMHUECKOTO PAaBHOBECHSI.

2. Pacyer  KOHCTaHTBI ~ XMMHYECKOI'O  pPaBHOBECHS  METOJaMH  XMUMHYECKOH
TEPMOJTMHAMUKH.

3. 3aBHCHMOCTb KOHCTAaHTBHl PaBHOBECHs OT TeMIlepaTyphbl. BeIpakeHUS H30XOpHI U
n3zo0apsl Baat-T'odda.

4. Tlpunuun Jle Hlarense - bpayHa.

Bonpocwt ona YO Ne3. Pacmeopbi.
1. PaznmuHble KAl BEIPAKEHHS KOHIICHTPAIIUU PACTBOPOB.
2. 3axon Payns. 3akon ['enpu.
3. OcMoTn4ecKkoe aBiIeHHE.
4. DO0ymIMOCKOIHUS U KPUOCKOIHSI.
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Bonpocwi ona YO Ned. Inekmpoxumusn

1.

2.

o o

~

9.

10.

11.

OnektponuThl. MoHodopbl W noHOTEeHBl. OTKIOHEHHWE B TOBEICHHH PaCcTBOPOB
AJIEKTPOJIUTOB OT PACTBOPOB HEAJIEKTPOJIUTOB.

Teopus anekTpoauTuyeckoil aucconumanuu AppeHuyca. OCHOBHBIE MOJIOKEHUS.
Henocrarku.

Meton aktuBHOCTel Jltobuca. [ToHsTHE aKTUBHOCTH U KO3(PPHUIMEHTa aKTUBHOCTH
MOHA U JIEKTPOJIUTA, UX CBS3b.

[loTokn wMurpanum Kak OCHOBAa DJIEKTPUYECKOW IPOBOAMMOCTH PacTBOPOB
AJIEKTPOJINTOB. [IpUUMHBI UX BOZHUKHOBEHUSI.

VY nenbHasi, 5KBUBAICHTHAS U MOJISIPHAS 3JIEKTPUUECKHE MPOBOAUMOCTH. VX CBA3b.
3akoHn Kombpayma. CBsi3pb 3KBUBAJEHTHOM 3JIEKTPUUYECKOM IMPOBOAMMOCTH
3JIEKTPOJINTA C OJABUKHOCTAMHU OTAEIbHBIX HOHOB.

HepaBHoBecHbIE sIBIEHUS B pacTBOpax JIEKTPOJIUTOB. Y CJIOBUSI UX BOSHUKHOBEHHUS.
Ckayky NOTEHLIUAJIOB HAa TPAaHULAX METAILI-PACTBOP JIEKTPOIUTA, METAII-METAIL U
AIIEKTPOJIUT-3JIEKTPOIIUT.

OJ1C ranpBaHMuYECKOro 31eMeHTa. Y paBHeHue HepHcra.

TepMoaMHaMuKa TaJbBaHUYECKOrO d3JeMEHTa. PacueT TepMOAMHAMUYECKUX
napameTpoB ¢ Ucloib30BaHueM 3HaueHus J/C.

Onextponus. 3akoHbl Dapajes.

Bonpocwi ona YO NeS. Xumuueckana Kunemuka

1.

arwN

©oNe®

VII1.3.

[ToHsiTHSI CKOPOCTb, KOHCTAHTa CKOPOCTHM XHMMHMUYECKOH peakuuu. @DakTopsl,
OIPEIEIAIOIHNE CKOPOCTh PEAKIUU.

[ToHsITHSI MONEKYIISAPHOCTB, MOPSIIOK PEAKIIUH.

Meronsl onpeneneHus NopsaKa Peakiuy.

MeTtoap! onpenesieHnss KOHCTaHThl CKOPOCTH PEAKLUH.

BimstHue Ttemmeparypsl Ha CKOPOCTh XMMHUYECKOM peakuuu. TemmneparypHbIid
KO3 puIMeHT.

DHeprus akTUBaLUU peakuu. MeToibl ONpeIeleHNs SHEPTUU aKTUBALUH.

ITonsATHA KaTaNM3a ¥ KaTaau3aTropa.

Knaccudukanus karanusa 1 KaTaau3aTopoB.

MexaHu3M aKTUBALlMU B KaTaJIu3e.

HpOMe)KyTO'-IHaH arrecranus

IIo gucuunnuHe «Pu3ndecKass XHMHUA» (I)OpMOfI HpOMC)KYTO‘IHOﬁ aTTeCTalluu ABJIACTCA

3a4eT.
VI11.3.1.0neHka 3anJIaHUPOBAHHBIX Pe3yJbTATOB 10 JUCHUIIMHE
Kox xommnereHuuu Koa onennBaemMoro Pe3yabTaTrhl 00yyeHust Tloxa3zaTenn
HHIMKATOpA
IIK-6 HJIK pxe.2 3Haer: [IpaBunbHO OTBewaer Ha
Cnocoben Ilpunumaem yuacmue | - OCHOBHBIC TOHSTHS W | BOOPOCBI TI0 OCHOBHBIM
MIPUHUMATh YYacTHE B | 6 ONpeoeieHHbIX | 3aKOHBI XAMHMYECKOH | 3aKOHAM XAMHYECKOI
COTIPOBOXICHUHU 8UOAX  NPUKIAOHBIX | TEPMOJIUHAMUKY, TEPMOIUHAMHKHI u
TIPUKJIATHBIX HAYYHbIX uccnedo- | - OCHOBBI TEPMOJWHA- | KHHETUKHA U BO3MOXHOCTSIM
Hay4YHBIX éanuli 6 obracmu | MUKH PacTBOPOB, | KX  MCIIOJIB30BAaHUSA IS
HCCIIEIOBAHMI npogeccuonanbHou MPUHLIMIBL  30Y/UIMOCKO- | PELICHHS KOHKPETHBIX
oesamenvbHoCmu MUY ¥ KPUOCKOITUHY, HCCIIEI0OBATENBCKHUX u
- OCHOBBI DIIEKTPUYECKOM | MPAKTUICCKUX 33124
MIPOBOJUMOCTH
PacTBOPOB AIIEKTPOIUTOB
M CBS3aHHBIE M HEH

15



KOJIMYCCTBCHHEBIC

- OCYIIECTBIATH cOOp U
aHamM3  JaHHBIX  JJIS
COCTaBJICHHsI OTYETOB II0

3aKOHBI;

- OCHOBHBIC  3aKOHBI

XAMHAYECKONH KHHETHUKHU

VYmMmeer: Brimommann ceMb

JabopaTOpHBIX paboT

opopmileHHST B  BHIE
oTdyeTa TO Jraboparop-
HOW paboTe

pe3yibTaTam

BBIMTOJTHEHHBIX ~ HAy4YHO-

UCCIIEIOBATENBCKUX

pabor;

Bnaneer: IIpenocTtaBuii  OTYETHI IO
- HaBbIKAMH pabOTHl HA | CEMH BBITIOJTHCHHBIM
nabopaTtopHOM nabopatopHeiM  paboTam,
000pyJIOBaHUH, aHallU3a | KOTOPbIC OTBEYAIOT
MOTYYaeMBbIX YCTaHOBJICHHBIM
pe3yIbTaToOB u UX | TpeOOBaHUSIM.

V11.3.3 OueHouHbIe MAaTepHAJIBI, 00ecTeYNBAIOIINE JUATHOCTHKY C()OPMUPOBAHHOCTH

KOMIIeTEeHIIUH (WM HHIAUKATOPOB KOMIIETEHIIUIi), 3asiBJEHHbIX B pado4yeid mnporpamme

AUCUMILTUHBI
Marepuanbl A8 TPOBeAeHUS] TEKYLIero H MPOMEXKYTOYHOI0 KOHTPOJS 3HAHMIA
CTYAEHTOB:
Ne Bua xonrpoas KonTtposanpyembie KonTtpoanpyembie
TeMbl (pa3aeJibl) KOMIIeTeHI[ UM/
HHIUKATOPBI
1 2 3 4
1 Beimonnenne naGopatopHbIX  pabot. | Pazgensi 2-5. IIK-6
OrTuer o JIP. UK k-6
2 CobecenoBanne B (opme ycTHOro | Pazgenst 2-6. MK-2
orpoca MK pg-6.2

IIpuMepHBIii CIIHCOK BONPOCOB K 3a4eTy.

. IIpenmer TepmoanHamMuku. OCHOBHbBIE TOHSATHS TEPMOJUHAMHUKHU: CHUCTEMA, THUIIBI CHUCTEM;
paboTa, TemnoTa, SKCTEHCUBHBIE U MHTEHCUBHBIE BEJIMYMHBIL; [TapaMeTphl COCTOSHUA, (PyHKUINN
COCTOSIHUS, PYHKIIUHU ITpOLecca, MPOLEeCChl HUKINYECKUE U HELUKINYECKHE.

. IlepBblit 3aKOH TEPMOAMHAMUKHU: (GOPMYIUPOBKH M aHATUTHUYECKHUE BBIpaKEHUS. BHyTpeHH:s
SHEPTHs U SHTAJBIINS.

. [IpunoxxeHne TmepBOro 3aKOHA TEPMOJMHAMHUKH K TMPOCTEHIIeH (PU3NUECKOW CHUCTEeMEe -
uneanpHoMy Tra3y. llomuTponHsie mponecchl. PacyeT wW3MeHEHWsT BHYTPEHHEH DSHEPIUH,
SHTAJIBIINU, TETIOTHI ¥ pabOThI IS Pa3IMYHbIX MTPOLIECCOB.

. I[IpunoxkeHne mnepBoro 3akoHa TEPMOJMHAMHMKM K XHUMHYECKHM IpoueccaM. 3akoH [ecca.
TernnoBeie 3(pGeKTbl XUMHUYECKHX IPOLECCOB MpPH IOCTOSHHOM O00bE€ME U IOCTOSHHOM

nasiienun. CnencTBus U3 3aKoHa ['ecca.
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5. Tepmoxumuyeckue ypaBHeHus. Temnora (PHTanbnusi) oOpa3oBaHUS BeliecTBa. Tersora
cropanusi, Terora oOpa3oBaHus. CTaHAapTHBIE COCTOSHH. MeETOAbl pacueTa CTaHAAPTHBIX
TETIOBBIX (P (PEKTOB.

6. TeroemkocTh. BHIBl TEIIOEMKOCTH M HMX 3aBHCUMOCTh OT TEMIIEpPAaTyphbl. 3aBUCHMOCTD
TeroBoro 3¢ ¢ekra ot remnepatypsl. @opmyna Kupxrodda u pacuer remnosoro sddekra npu
HeCTaHAapTHOU Temnepatype. Pacuet remnoBoro 3¢ dekra npu HecTaHIAPTHOHN TeMIIepaType.

7. CymHOCTb BTOPOT0O 3aKOHA TePMOJMHAMUKU. POPMYJIUPOBKH BTOPOTO 3aKOHA TEPMOJUHAMUKHU.
OHTponua. DKCTCHCUBHBIA (PAKTOP TEMJIOTH. AHAIWTHYECKOE BBIPAXKEHHWE BTOPOTO Hauana
TEPMOAMHAMMKY /111 OOPATUMBIX U HEOOPATUMBIX IIPOLIECCOB.

8. DHTpomnus Kak GyHKIMS COCTOAHUSA. PacueT n3aMeHeHHs SHTPOIUY MPH Pa3IMYHBIX IpoIleccax.

9. Pacuer n3MeHeHHsI SHTPOIUH IJIsI XUMHUECKUX PEaKLIUH.

10. Tepmogunamuueckue norennuansl: U, H, F, G. Dueprum ['enpmronbma u ['mbbca u ux
cBoiicTBa. MeTo/ XapakTepuCTHYECKNX (PYHKINN B TEPMOJAUHAMUKE.

11. VpaBuenue ['u66ca - I'enpmronsia. 3aBucumocts F u G 0T mapaMeTpoB COCTOSIHUS.

12. Xumuueckoe paBHOBecHe. PacdyeT KOHCTaHTBI XHMHYECKOTO PABHOBECHSI METOJAMH
XUMHUYECKON TEPMOJIMHAMUKH.

13. 3aBHCHMMOCTh KOHCTAHTBI PaBHOBECHS OT Temrieparypsl. uddepeHunanbaas U WHTETpaabHAas
¢bopma nzoxopsl 1 u300apel Bant-I'odda.

14. Bausinue naBneHus Ha paBHOBecHBIN coctaB. [Ipunnun Jle [llarense - bpayna.

15. TepmoauHamuka uieanbHbIX pacTBOpoB. 3akoH Payins, ['empu. Ocmoruueckoe JaBi€HHUE.
Kpuockonust v 30yn1oCKOnus U UX NPUMEHEHUE JUIsl ONIPEIEICHUSI MOJIEKYIISIPHBIX Macc.

16. [Ipeamer 3IeKTPOXUMHH. DIEKTPUIECKas MPOBOAUMOCTD PACTBOPOB AJICKTPOIUTOB. Y IeNbHas,
SKBHMBAJICHTHAS Y MOJISIpHAs AJIEKTpUUecKue npoBogumoctu. 3akoH Konbpayiia.

17. HepaBHOBecHbIE SIBICHHS B pPAacTBOpax AJIEKTposnuToB. CKayky MOTEHLIMajda Ha TpaHMIAX
paszzena MeTajlI-MeTasll, MEeTAJI-3JEKTPOIUT U AJIEKTPOJIUT-IIIEKTPOIIUT.

18. BJIC raqbBaHUYECKOTO IJIEMEHTa KaK CyMMa CKa4KOB TIOTECHIIMAIOB Ha MEXK(a3HBIX TPAHUIIAX.
VYpasuenue HepHcra.

19. DnexTponus. 3akons! Dapanes.

20. CxopocTh XUMHUYECKOU peakinu. DaKkTopbl, ONPEAEISIONINe CKOPOCTh PEaKITUH.

21. KuneTtndeckas KJIaCCUPUKAINSI XUMHUICCKUX PEAKIHHA (MOJIEKYJIIPHOCTD, TTOPSIOK PEAKIIHN).

22. MeTozp! onpeesieH sl MOpsIKa PEeaKIi.

23. ®u3nYecKuid CMBICIT KOHCTAHTBI CKOPOCTH PEAKIIMU M €€ Pa3MEPHOCTh. METOAbl ONpe/IeIICHUS
KOHCTaHTBI CKOPOCTH pEaKIiu.

24. BnusiHue TeMIiepaTypbl Ha CKOPOCTh XUMHUYECKON peakiuu. TemreparypHblid KodppHuinueHT.

25. DHeprusi aKTHBALIUU PEAKIIUH U METO/IBI €€ OIPEIeIICHHS.

26. Karamms. Kiaccudukanus karain3a ¥ KaTaTi3aTopOB.

27. MexaHu3M aKTHBAIIMU B KaTajm3e.

Kpurtepun oneHnBanus pe3yJibTaTOB 00yYCHUS:
NPOMEINCYMOYHAA AMMeCmayus - 3a4em

OO0s13aTENbHBIM YCIIOBUEM SBIISIETCS BBIIOJIHEHUE CTYACHTOM 7/ NabOpaTOpHBIX paboT Mo JaHHON
JTUCIUTIIIMHE, TOJATOTOBKa M chada oTderoB mo JIP. Ilpu BeImoiaHEeHWM 51a00paTOpHBIX paboT
OlLICHHMBaeTCs TexHWKa BbimonHeHus JIP, odopmienne mportokona, odopMiIeHHE U COJEpKaHUE
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OTYETOB, BKJIIOYAIOIIEE pPACYEThl TEPMOAMHAMHUYECKUX M (PU3MYECKMX BEIMYHH, BBIBOJ
pasMEpHOCTH, YMEHHE MpPEJCTAaBICHUS W BBINOJHEHMs 3aJaHUi M0 rpaduyeckoMy MaTepuany,
BBIITOJIHCHUE MPAKTUYECKUX 3a1aHui 110 Teme JIP.

3auTeHo:

B IICJIOM C(bOpMI/IpOBaHHBIG nu CI/ICTeMaTI/ISI/IpOBaHHLIe 3HAHUA Hpe;[MeTa <<¢)I/I3I/I‘-IGCKaSI XUMMU,
C(bOpMI/IpOBaHHLIe YMGHI/ISI MU HABBIKU HCIIOJB30BAHHUS 3aKOHOB H3y‘-IEl€MOI>i JUCHUITIIINHBI HpI/I
BBIITOJIHCHUHN E)KCHepI/IMeHTaJILHLIX Hay‘-IHO-I/ICCJIeI[OBaTeJIBCKI/IX pa60T U aHaJIn3¢ HOJIy‘IaeMBIX
pe?;y.HBTaTOB C MUHUMAJIBHBIM KOJINYCCTBOM OH_II/IGOK HGHpI/IHI_II/IHI/IaJIbHOFO xapaKTepa.

He 3auTteno:

(dbparMeHTapHOE 3HAHHE IMPEAMETa, OTCYTCTBUE YMEHUN M HABBIKOB NMPUMEHEHUS METOJOB U
MOAXOJ0B HW3y4aeMOW AWCIUIUIMHBI MPU BBIMOJHEHUH YYCOHBIX W HAYYHO-HCCIIEIOBATEIBCKUX
pabor.

Pa3paboruuk:

JOLICHT KypoxTtuna A.A.
(moamnuce) (3aHMMaeMast 10JIKHOCTbD) (®.1.0.)

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu DPI'OC BO wu yuerom
pexomenaanuit [IOOIT no nanpasnenuto u npoduio noarotrosku 05.03.01 «I'eonorus».

[IporpaMMa paccMOTpeHa Ha 3acelaHHH Kadeapbl (PH3HYSCKOH H KOUIOHAHOH XuMHH «12»
maz 2021 r.

[Ipotokox Ne 6 3as. kadenpoi o [ A.@. HImuzr /

Hacmoawgaa npozpavma, He Mmodcem Oblmb 6ocnpouséedeHa HuU 6 Kaxoil gopue 6es

npedsapumensHo20 NUCLMEHHO20 PAZPEUEHUA KAPeOpLl-pazpabomuuKa nPosPammel.
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