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1. Ilepeyenb NJIaHMPYeMBbIX Pe3y/JIbTATOB 00y4eHHs 110 AUCHHUILINHE (PU3NYEeCKOH XUMUH,
COOTHECEHHBIX € INIAHMPYeMbIMH pe3yiabTraTamu ocsoenusi OIIOII BO

Kox Kon HanmeHnoBanue PesynbTaTnl 00y4eHus,
KOMITe- HaumeHoBaHue | HHIMKATOPA HHAMKATOpa COOTHECEHHbIE ¢
— KOMIIeTeHI[UH AOCTHKEHHS AOCTHKEHUS HH/MKATOPAMH J0CTHzACHHS

KOMIIeTEHIIUH KOMIIeTEeHIIUHN KOMIIeTeHI U
OIIK-1 | Cnocoben NOIIK-1.2 Bnaneer v | Ha ypoBHe 3HaHuii:
U3y4aTh, HCIIOIb3YET B|- 3HaeT coJiepKaHue
aHAJIN3UPOBATh, cBOEH pa3zenos: XUMUYECKAs
UCII0JIb30BaTh npodeccnoHabHO | TEPMOJAMHAMUKA, ¢azoBble
OHoJorn4ecKue W JCATEIBHOCTH | PABHOBECHS, TEOPUS PACTBOPOB,
00BEKThI i 3HaHUS 3aKOHOB M | KUHETHUKA XUMHYECKUX
MIPOLIECCHI, 3aKOHOMEPHOCTEH | peaKLui, AIIEKTPOJIHBIE
OCHOBBIBasICh HAQ (u3HYeCKUX HAYK | IPOLECCHI.
3aKOHaxX 7| - 3Haer (HUBHKO-XUMHUECKHE
3aKOHOMEPHOCTS OCHOBBI (hazoBbIX
X MPEBPAILLICHUH, JAarpamMMBbl
MaTeMaTHYECKUX IIJJABKOCTU JIByXKOMIIOHEHTHBIX
,  (usnyeckux, CUCTEM C IPOCTOM SBTEKTHKOMN
XUMHUYECKUX U " c o0Opa3oBaHuEM
OMOJIOTHYECKHUX XUMHUYECKOTO COCTUHEHMUS.
HayK U uX - 3HaeT  3aKOHOMEPHOCTH
B3aUMOCBS35X AIEKTPOIHBIX IIPOLIECCOB
IPOIIECCOB, MPHUHLUI BbIOOpA
AJIEKTPOJIOB, 0COOEHHOCTH
WCIIOJIb30BaHUs TallbBAHMYECKX
AJIEMEHTOB npu
MIOTEHIINOMETPUYECKOM
TUTPOBAHUU  OMOJOTHYECKHX

00beKkTOB U pacTBopoB JIC.
- 3HaeT OCHOBBI KHHETUYECKHUX

SIBIICHUH, BIUSTHUS
TEMIIEPaTypbl Ha  CKOPOCTh
XUMHUYECKUX peakuuii,
MMPAKTUYCCKOC 3HAa4YCHUC n
IIPUMEHEHNE

-3HaeT TEOpPUID  PacCTBOPOB,
OCHOBHBIE 3aKOHBI TIEPErOHKH
JIETYyUHUX KOMIIOHCHTOB,
a3€0TPOITHBIX cMecel,
KOJIJIMTaTHUBHBIC CBOIiCTBa
pacTBOpPOB HERIEKTPOJIUTOB U
AIEKTPOJIUTOB, CIocoObI
BBIPKEHUS KOHIIEHTpalui
pactBopos JIC.

Ha ypoBHe ymeHmii:
- YmMmeer CHUCTEMaTU3UPOBATH
pe3yabTaThl  (PU3UKO-XUMUYEC-




WJIOTIK-1.3

Brnaneer u
HCIIONIB3YET B CBOCH
po¢eCCHOHAIBHON
e TEIIbHOCTH
3HaHUS 3aKOHOB U
3aKOHOMEPHOCTEN
XUMUYECKUX HAYK

KHX JKCIIEPUMEHTOB,
HaOJI0ICHNUH, U3MepeHuil,
pe3yabTaThl pac4yeToB u
CBOWCTB BEILIECTB U MAaTEPUAIIOB
Ha ypoBHE HaBBIKOB:

- Brnageer HaBbIKaMM MPOBEICHUS
TEPMOANHAMUYCCKUX pacy€ToB
XUMHUUYCCKUX ITPOLECCOB

Ha ypoBHe 3Hanmii:

- 3HaeT coAepKaHUE pa3/eiioB
buznueckoil XxuMuu

Ha ypoBHe ymeHuii:

- YMeeT cocCTaBisTh OTYET O
pe3yJibraTax IIPOBEJICHHOIO
SKCIIEPUMEHTa WM pacuera M
JieNaTh  BBIBOABI Ha OCHOBE
MOJIyYeHHBIX 3HAHUI B Kypce
(bU3HYECKON XUMUU

-YMeeT HCIONb30BaTh METO/IbI
(U3NKO-XUMHYECKOTO aHATTN3a.
Ha ypoBHe HaBBIKOB:

- Brnageer HaBbIKAMU
UHTEpIIpETallud  pe3yJIbTaTOB
COOCTBEHHBIX IKCIIEPUMECHTOB H
TEOPETUUYECKIX pabor c
HCIIOJIb30BaHUEM pazzenos
bu3nYeCcCKOil XUMUU

2. O6beM U MecTO TUCHHUILTUHBI B cTpykType OITOIT

Huciunnuaa b1.0.15 ®usnueckas xumus oTHOCUTCS K ocHoBHOM yactu OIIOII, ee ocBoeHue B

COOTBETCTBUM C y4EOHBIM IJIJAHOM NPOXOTUT Ha 2 Kypce, B 3 u 4 cemecTpax, oOmas TPyJI0€MKOCTb

JTUCIUTITUHBI — 216 9acoB / 6 3a4eTHBIX eUHUI (3. €.).

3. Conep:kanue ¥ CTPYKTYpPa JAMCHUILIHHBI

3.1. CtpykTypa TUCHUTITMHBI

Ne i/mt

HaumenoBaunue
pa3aesioB, TeM

O0beM TUCHHUILIHHBI, Yac.

Bcero | mpemnoaaBaresieM 1o

KonTakTHas padora
o0yuarouuxcsi ¢

®opma
TeKyLIero
KOHTPOJIA

CP | ycneBaemocTH

4acos BU/IaM y4eOHBIX .
. NMPOMEKYTOYHOM
3aHATHI
aTTecTaluu
JI JI3

Ounasn ¢hpopma odyuenusn
Cemecmp 3
Paszgen 1 Tepmoaunamuka 34 8 16 10 O, T
Tema 1.1. | OcHOBHBIE MOHSTHUSA 12 2 6 4 0]




O0beM TUCHHUILIHHBI, YaC.

®opma
TeKyLlero
KOHTPOJIA

KonrakTHasi pabora
o0yuarouuxcs ¢
HauMmeHoBaHue
Ne i/m Bcero | mpemnogasaresiem mo
pa3aesioB, TeM
4acoB BH/IaM Y4eOHBIX
3aHATHH

JI J3

CP | ycneBaemocTH
NMPOMEKYTOYHOM
aTTecTaluu

Ounas hopma odyuenusn

XUMUYECKON
tepmoauHamMuku. HyieBoe u
epBoe Hayaja
TEPMOJUHAMUKHU

Btropoe u Ttpethe Hauana
TEPMOJAMHAMUKHA. DHTPOIHA.

Tema 1.2. 16 4 8 4 O

XapaKTepuCTUUECKUE
GbyHKIHN.

TepmoanHamMuka
Tema 1.3.
XMMHYECKOTIO PABHOBECUS

Paznen 2 ®a3oBbIe paBHOBECHS 34 8 16 10 O, T

[TpaBuno ¢a3 ['nboca. 8
@®a30BbIE IEPEXOMBI.
OAHOKOMIIOHEHTHBIE
Tema 2.1. 16 4 4 O
3aKpPbIThIE CUCTEMBI.
VYpaBuenune Knanelipona —

Krnaysuyca.

PaBHOBecus TBECPABIX u

JKUIKUX dba3 B

Tema 2.2. 18 4 8 6 O, T

ABYXKOMITIOHCHTHBIX
CUCTeéMax

PacTtBopBI. PaBHOBeCHs

Pasgen3 | /WHI PaciBop = dap B 8 20 12 0.T

ABYXKOMITIOHCHTHBIX
3aKPBIThIX CUCTEMAX.

3aBHCHUMOCTH JIaBJICHUS
HACBHIIIIEHHOTO TIapa HaJ
Tema 3.1. | pacTBOPOM OT cocTaBa 16 4 8 4 o
pacTtBopa. 3aKOHBI
Konoganosga.

3aKkoH pacripeiesieHus
TPEThEero  KOMIIOHEHTa B
Tema 3.2. | cucteme u3 aAByX B3aumHo | 10 2 4 4 O
HEPAaCTBOPUMBIX KHJIKOCTEH.
DKCTpaKIus.

Tema 3.3. | KoymmratuBHbIe CBOICTBA 14 2 8 4 O, T




O0beM THCHHUILIMHBI, Yac.
®opma
KonTakTHas padora
TeKylIero
o0yuarouuxcs ¢
HaumeHoBaHue KOHTPOJIA
Ne i/m Bcero | mpemnogasaresiem mo o
pa3aeioB, TeM CP | ycneBaemocTH
4acoB BH/IaM Y4eOHBIX .
. NMPOMEKYTOYHOM
3aHATHI
aTTecTaluu
JI J3
Ounas popma 0dyuenus
PacTBOPOB HEIIEKTPOIHUTOB U
ANEKTPOJIUTOB.
Cemecmp 4
Paznen4 | DnekTpoxumus 36 10 16 10 O, T
DIIEKTPOIIPOBOIUMOCTD
Tema 4.1. POTIPOBOA 14 4 6 4
PacTBOPOB JJICKTPOIUTOB
DNeKTpOAHBIC MOTCHIUAIBI U
0, T
Tema 4.2. | 2NEKTPOABUKYIIUE CUJIBI 22 6 10 6
BHa0).
Kunerunka TOMOTE€HHBIX O, T
Paszgen 5 N 36 8 18 10
XUMHYECKHUX PEaKIIHH.
Xumudaeckas KHHETHKA
Tema 5.1. | peaknuii HysneBoro, mepBoro | 16 4 8 4 o
Y BTOPOTO MOPSIIKOB.
3aBHCUMOCTD CKOPOCTH
Tema 5.2. | xumuueckoir peakuuu ot | 10 2 6 2 O
TEeMIIEPaTyphl
Tema 5.3. | Karamms 10 2 4 4 T
[TpomexyTouHas arTecTanus 36 DK3aMeH
Bcero 216 42 86 52

Ilpumeuanue: ** — popmol mexyweco konmpoas ycnesaemocmu: onpoc (O), mecmuposanue (7).

3.2.ConepkaHue TUCIUITINHBI.

Paspen 1. Tepmogunamuka. Tema 1.1. OcHOBHBIE MOHATHS XMMHYECKOW TepMoauHamuku. HyneBoe n
nepBoe Havajia TepMoauHaMmuKu. Tepmoxumusa. 3akoH ['ecca. 3aBUCMMOCTH TEIIOBBIX A(P(EKTOB OT
Temrepatypsl. YpaBHeHue (3akoH) Kupxroda. Tema 1.2. Bropoe m Tperbe Havaia TEpMOIWHAMUKH.
OHTpomnus. XapakTepucTuueckue QyHKIuHU. TepMoauHaMHUecKUe MOTeHIHabl. DHeprus [ enbmroinbla
(cBobomHass osHeprus). OHeprus [ub6ca. TepmoauHaMHYEeCKHE YCIOBHS ~CaMOINPOU3BOJIBHOTO
IIPOTEKAaHUs Tpolecca M AOCTHKEHHUS COCTOSIHMSI paBHOBECHs. XUMHMUYECKMH moreHiuan. Tema 1.3.
TepMoauHaMHUKa XUMUYECKOTIO paBHOBecHs. [IoHATHE 0 XMMUYECKOM paBHOBECHU. TepMOAMHAMUYECKUE
yCIOBUSL XMMHMUYECKOTO paBHOBECUS. 3aKOH JCMCTBYIOIIMX MacC U €ro TEPMOJAMHAMUYECKOE
o0ocHoBaHue. CBS3b MEXIy KOHCTAaHTAMH XUMHYECKOI'O PABHOBECHS, BBIPAXEHHBIMU pPA3IUYHBIMU
crocobaMy. YpaBHEHHE HM30TEPMbl XMMHMUYECKOH peakiuu. 3aBUCUMOCTh KOHCTAHTBI XUMHYECKOIO
paBHOBECHSI OT TEMIIEPATYPBHI.




Paznen 2. ®azoBeie paBHOBecusa. Tema 2.1. ®azoBbie nepexoabl. OIHOKOMIIOHEHTHBIE 3aKpBIThIE
cuctemsl. [IpaBmiio da3 ['m66ca. YpaBuenue Kimanelipona — Kimaysuyca. Tema 2.2. PaBHOBeCHS TBEPABIX
U KUIKAX (a3 B JBYXKOMIIOHEHTHBIX cCHCTeMax. JluarpaMmbl COCTOSHUSI OHHApHBIX CHUCTEM —
JuarpamMmbl IUIaBKOCTU. bUHapHBIE CUCTEMBI KPUCTAJUIM3YIOIIUXCS BEIIECTB C IPOCTONW 3BTEKTUKOM (HE
00pa3yIomMx XUMHUYeCKHue coeauHeHus). CHCTeMbl, KOMIIOHEHTHI KOTOPBIX OOpa3yroT YCTOWYMBHIC
(nnaBsAIIUECsT KOHTPYIHTHO) XHMHUYeckue coeAuHeHus. CHUCTeMbl € HEOrpPaHWYCHHOW B3aUMHOM
PacTBOPUMOCTHIO KOMIIOHEHTOB B KUJAKOM COCTOSIHUU, HE 00pa3yIoUINX XUMUYECKHUE COSTUHEHUS.
Paszpgen 3. PacTtBopbl. PaBHOBECHS )KHIKUI paCTBOP — AP B JBYXKOMIIOHEHTHBIX 3aKPBITBIX CUCTEMAX.
Tema 3.1. Knaccudukanuss OMHAPHBIX JKUIKHX PAcTBOPOB. 3aKOH Payist U €ro TepMoIuHAMUYECKOe
000CHOBaHKE. 3aBUCHMOCTb JIaBJICHUS HACBHIILIEHHOTO Tapa HaJ paCTBOPOM OT COCTaBa PacTBOPA. 3aKOHBI
KonosanoBa. Tema 3.2. 3akoH pacmpenefieHus TPEThEro KOMIIOHEHTa B CHUCTEME M3 JBYX B3aUMHO
HEpPACTBOPUMBIX JKHUAKOCTeH. Oxctpakuus. Tema 3.3. KosuratuBHble CBOWCTBA pacTBOPOB
HEDJICKTPOJIUTOB U DJIEKTPOIUTOB. M30TOHMYECKHIA KO PHUIIUEHT.

Pazpen 4. Dnexkrpoxumus. Tema 4.1. DneKTponpoBOJIUMOCTb PACTBOPOB 3JIEKTPOIUTOB. YenbHasA U
MOJISIpHASI 3JIEKTPOIIPOBOIUMOCTH, UX 3aBUCUMOCTh OT KOHLIEHTPAlMU. 3aKOH HE3aBUCUMOI'O JBUKEHUS
noHoB Konbpayma. I[lpenenbHble noABMKHOCTH HOHOB. Tema 4.2. DJeKTpoAHbIE NOTEHLIMAJIBI
Knaccudukanus obpaTUMbIX 37eKTpoaoB. YpaBHeHHe HepHcta. XuMHUYecKMe M KOHIICHTPAI[MOHHBIE
rajibBaHuyecKue 1enu. Dnexkrpoasmxymas cuia (3/1C) ratbBaHUYECKOro 3JIeMeHTa.

Paznen 5. Kunetnka roMoreHHbIX xumuueckux peakuui. Tema 5.1. Xumuueckas KUHETHKA peakLuil
HYJIEBOT'O, [IEPBOTO U BTOPOI'0 MOPAAKOB. MeToabl orpeenaeHus nopsiaka peakuuu. CiaoxKHbIe peaKkI1HU.
Tema 5.2. 3aBUCUMOCTH CKOPOCTHM XMMHYECKOH peakiuu oT Temmeparyphl. [IpaBuno Bant — Todda.
VYpaBuenue Appenuyca. Tema 5.3. Karanus. Buael karanuza. @epmeHtatuBHbIM Katanu3. CylIHOCTb
(hepMEeHTaTUBHOTO KaTannu3a, KHHETUKa (PepMEHTATUBHBIX PEaKIIUM.

4. DoHJ OLIEHOYHBIX CPpEACTB MO TMCHUIIJINHE

4.1. ®opmbl 1 MaTepHalIbl TEKYLIETO KOHTPOJIS.

4.1.1. B xone peanuzauuu quctuminHel 51.0.15 @usnyeckas XUMHs HCIIONb3YIOTCS clieAyromue (opMbl
TEKYIIEro KOHTPOJISl yCIIEBAEMOCTH 00YyYaroIIUXCsl: ONPOC, TECTUPOBAHHUE.

4.1.2. Martepuainsl TEKYLIEro KOHTPOJIS yCIIEBAEMOCTH.

Omnpoc no teme «Kunernkay.

1. CxopocTh TOMOT€HHBIX XMMHUYECKHX PEaKIUi, METO/bl €€ W3MEPEHHUs, 3aBUCUMOCTh OT Pa3IMYHbIX
(bakTopoB.

2. 3aKOH JIEHCTBYIOIIMX MAcCC JUIsl CKOPOCTH PEAKLIUH, TOHATHE O KOHCTAaHTE CKOPOCTH.

3. Kunernueckas knaccudukanus peakuuit (o MoJeKyIpHOCTH U MOPAIKY ).

4. BbiBoA ypaBHEHHMsI JUIsl pacdeTa KOHCTaHTbl CKOPOCTH M BPEMEHH MOJYIPEBpPALICHUS IJs peaKiHii
HYJIEBOTO U MEPBOTO MOPSAKA.

5. BbIBoz1 ypaBHEHUs Ui pacyeTa KOHCTaHThl CKOPOCTU M BPEMEHH MOJTyTpeBpaIlieHus A peaKkiuu
BTOPOT'O MOpsAKa (MPU PaBHBIX KOHLEHTPALIKAX ).

6. DkcnepuMeHTaIbHOE ONpeeNIeHe KOHCTAaHThl CKOPOCTH ONTUYECKUM METOAO0M:

A) CyImHOCTb ONITUYECKOTO0 METO/1a U3YUEHUSI KHHETHUKH;

b) onpenenenue yria BpameHus MIOCKOCTH MOJSIPU3AIMU CBETa B MOMEHT Havaia peakiuu (0o);

B) paboTa ¢ moIyTeHEBBIM MOISIPUMETPOM.

7. IloHsiTHE O IOPSJKE PEAKIIUH, IEPUOJIE TOTYyIPEBPALICHHUS.

8. DKCIIEpUMEHTANIBHBIE METO/IbI OIIPEEICHUS MTOPSAIKA PEAKLUU:

8



A) TIOJICTaHOBKH;

b) rpaduueckmnii;

B) mzonsuu ninm u30bITKA;

I') no nepuoay nosynpeBpamieHus.

9. Karanus, TUIIBI KaTanu3a.

10. BausHue temmeparypsl Ha CKOPOCTh XHMHYECKOW peakiuu, npaBuio Bant-I'odda, ypaBHEeHHE
AppeHnunyca.

11. IlonsaTue 00 3HEpruM aKTUBALIMU, €€ ONBITHOE OIPEICICHHUE.

12. MeTonbl onpeieneHusi CPOKOB FOJAHOCTH JIEKAPCTBEHHBIX MPENAPATOB:

A) ucnonn3ys ypasuenue Bant-I'odda;

b) no ypaBuenuto Appenuyca.

13.TeopeTnueckrue OCHOBbI XUMUYECKON KMHETUKU: TEOPUSl AKTUBHBIX COyAapEHUM.

14. Teopus MepexoTHOTO COCTOSHHUS.

15.CnoxHble peakiuu (mapajienbHble, MOCIeI0BaTelbHbIE, COMPSIKEHHBIE, 00paTHMBbIE).

ITpumep TectoBoro 3aganus no teme «KuHeTnkay.
1. Xumuueckas KHUHETUKA U3yYaeT:
A. CKOpOCTb XUMUYECKON PEAKIINH;
b. BO3MOXXHOCTb IPOTEKAHUS PEAKIINY;
B. MexaHW3M NpoTEKaHUs peaKIum;
I". TeroBbIe 3G GEKTHI, COMPOBOKAAIOIINE PEAKIIHIO;
M. hakTopHl, BIUAIOLINE HA CKOPOCTh XUMHUECKON PEeaKLInu.
2. TemmneparypHblii KOOQPHUIUEHT CKOPOCTH PEAKLIUU MOXHO BBIYMCIUTD [0 YPABHEHUIO:
A. Appennyca;
b. u3orepmsl peakiuu;
B. Bant-T'ododa;
I'. ocHOBHOTO IOCTYyJ1aTa KNHETHUKH.
3. Kunermueckue 3aKOHOMEPHOCTH PEAKIMH 2-TO TOPSIKA:

A.V =keC B.t,, = !
b koC0
B k=ip&e rke_o=C
t C teC,eC
IV =keC eC,

4. Jlns ONBITHOTO OMpeEeNIeHUs] SHEPTHH aKTUBAIIMU HYKHbI KCIIEpUMEHTANIbHbIE JaHHbIE:
A. M3MeHeHue KOHIIEHTPAIH CO BPEMEHEM;
b. KoHCTaHTa CKOPOCTH ITPU KOMHATHOM TEMIIEPATYPE;
B. 1Be KOHCTaHTBI CKOPOCTHU IIPH JBYX TEMIIEpATypax;
I'. n"3MeHEeHne KOHCTaHThl CKOPOCTHU OT TEMIIEPATYPHI;
/1. mepuo noaynpeBpaleHus.
5. Kak u3MeHHUTCS CKOpOCTh peakiMM B3aUMOJCHCTBUS THOCYNb(ara HaTpus C CEpHOW KHUCIOTOM
(N&a,S,0, + H,S0, — Na,SO, + H,S,0,), eciu pearupyromryto cMech pa3daBuTh B 3 paza?
6. CneunpuvHOCTh U U30MPATEIBHOCTD KaTaJIN3aTOPOB MPOSIBISAETCS B TOM, UTO:
A. OH MOKET U3MEHSATh CKOPOCTh OJJHOW PEAKIIMH U HE BIMATH Ha CKOPOCTh IPYTOM;

9



b. xaranuzaTop He BIUSET HA MMOJIOKEHHE TEPMOAMHAMUYECKOTO PAaBHOBECHST;

B. B3aumoselicTBHE KaTaan3aTopa ¢ HCXOAHBIMU BEIIECTBAMU M3MEHSET TEPMOXUMUUYECKHUI MyTh
peaKkiuy;

I'. oH yMeHbIIaeT SHEPTUI0 AKTUBAIUY;

J1. kaTanu3aTop pacxoyeTcs B IIPOLECCE PEAKIIUH.
7. HaiiTi, BO CKOJIBKO pa3 yBEIMUMBAETCS CKOPOCTh PEAKIUHU TIPH MOBBIIEHHN TeMmepaTypsl Ha 20°C,
eciu y=3?

8. Kax nsmenutcs ckopoctsb peakuun CO, .y +2H, ., — CH,OH ) npu ysenuuenun nasienus B 3 pasa?

2(I)
9. Kak 3anuniercs OCHOBHOM MOCTYJIaT KHHETUKH ISl PEaKIMu 3a1aHus 8, cCuuTasi €e MpoCTeHIen?
_ 2 . _ 2.
A.V —kOPCOOPHZ, B.V —kOPCOOPHZ,

B.Vzkopczoopjz;1“.V:k0PCOOPH2

10.Hapucyiite cxeMy nocienoBaTeIbHbIX PEAKIIUN.

4.1.3. lllkana oueHUBaHUs )i TEKYIIET0 KOHTPOJIS.

Ormpoc:

«OTJIMYHOY» - 0OYyYaroIMKCS OTBETHJI HA MOCTaBJICHHBIA BOMPOC, MpUBEN HEOOXOauMBbIe (POPMYIIBI, 1l
00BSICHEHUS 3aBUCUMOCTH MapaMeTPOB;

«XOPpOILIO» - 00YYArOIIUNCS OTBETHII HA MOCTABJICHHBIN BOMPOC, MPUBE HEOOXOAUMBIE (OPMYIIbI, HE J1al
JOCTATOYHBIX OOBSICHEHHUH 3aBUCIMOCTH MTapaMeTPOB;

«YIOBIIETBOPUTEIHHO» - OOYYAIOIIMIICSI OTBETHJI Ha MOCTABICHHBIM BOMPOC, HE MPUBET HEOOXOIUMBIE
bopmyb;

«HEYJIOBIICTBOPUTEIBHO» - OOydYaloUIMiics HE OTBETWJI Ha IIOCTABJICHHBIM BONPOC, HE IPHUBEI
HE0OXOoauMBbIe (POPMYIIBI, TOTJA OTBET OIEHUBAETCS.

TecToBBIN KOHTPOJIB:

«OTIIMYHOY - 0Oyyaronmiics oTBeTHI Ha 9-10 BompocoB TecTa;

«XOpOUIO» - 00yYaroLUiiCs OTBETUII HA 7-8 BOIPOCOB TECTA;
«y/I0BJIETBOPUTENBHO)» - 00YUarOIUICs OTBETUI Ha 6-5 BOIPOCOB TECTA;
«HEYJIOBJIETBOPUTEIBHOY - 00yYarOLINiiCsS OTBETUII HA MEHEE 5 BOIIPOCOB TECTA.

4.2.®opmbl U MaTepualbl IPOMEKYTOUYHOM aTTECTALUH.
4.2.1 TlpoMexxyTouHasi aTTecTalus MpoBOAUTCS B (OpMe dK3aMEeHa.
4.2.2. OueHouHbIE CPECTBA AJIS IPOMEKYTOUHOM aTTECTALUH.

[Tpumep GueTa MPOMEKYTOUHOM aTTeCTAINH:
buner 1.
1. BoibepuTe BepHbIE YTBEPKIACHUS:
A. KpuTepHeM CaMOIPOW3BOJIBHOTO IIPOTEKaHUs MpOLecca B H30JUPOBAHHOM CHUCTEME SIBISETCS
W3MEHEHNE YHTPOIINH;
b. sHTpONMA BeniecTBa HE 3aBUCUT OT €ro MPUPOJIbI, MACCHI, TEMIIEPATYPHI;
B. ¢ pocToM TeMIiepaTyphl SJHTPOIUS CUCTEMBI YBEJIIMUUBACTCS,
I'. sHTpONMA ABIAETCSA YKCTEHCUBHBIM CBOMCTBOM TEPMOAUHAMUYECKON CUCTEMBI.
2. Paccuuraiite, BO3MOKHO JIM CaMOIIPOU3BOJIbHOE TPOTEKAHNE PEAKIINH
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kDK
Cr203+2A1—2Cr+Al1203, eciiu ArG°(298K) (A1203) = -2213,21Mous,

K/x

BrG*(298K) (cry05) = -1046,8Moan

A. BO3MOKHO; b. HEBO3MOXKHO.
3. BeiOepuTe MaTemMaTn4eckoe BeipakeHue | 3akoHa TepMOAMHAMUKY JIJISl COOTBETCTBYIOIINUX MPOIIECCOB:
1. M30XOPHBIN MPOIIECC A. Qv=AU,
2. M30TEPMHYCCKHUI TIpoIIece b. Qu=AH; B. Qr=W; I'. Qr=pV.
4. PaccuuTaiite TemioBoit apdext xumuueckoit peakuuu: NH3r)+HCIr=NHsCl), ecu

K
BrH(298K) (vHs) = - 46moms, ArH(298K) ey = 92%,
K

ArH(298K) v e = - 314%.
A. —268 k]Ix; b. +176 x]JIx; B. -176 x/Ix; I'. — 452 xJIx.

5. Kakue koiaruecTBeHHbIE 3aKOHOMEPHOCTH JIeXKAT B OCHOBE Ipoliecca SKCTparupoBaHus?
A. 3akon I'ecca;

b. 3akon Kupxroda;

B. 3akoH pacnpenenenus;

K-S
I. IEi :
a’c
JI.H= 1—a.

6. Bribepute cpenu HumKenpuBeaeHHBIX ypaBHeHHe Kianeiipona-Knaysuyca B quddepenumansuoii (1) n
unrerpanbHoit (I1) hopmax:
dinkK, aH
A."dT RT3
dP AH
b.dT TAV’ T. 5Q=dU+3W;
B. AHT=AH°(298K)+AC,(T-To)
7. Tlo Buny muarpammsel kunenus A(C2HsOH) - B(CCls) mpu mOCTOSHHOM JaBICHUW ONMPEACTUTE THUIT

CHUCTEMBIL:
dc

ill]
75

A[C2HS0H] 62% B [CCl4)

A. uneanbHbIN PacTBOD;

b. peanbHBIi pacTBOP € MOJOKUTEIBHBIM OTKIOHEHHEM OT 3akoHa Payuns ;

B. peanbHBIi pacTBOp C OTPULATENBHBIM OTKJIOHEHHEM OT 3aKoHa Payis ;

I'. peanbHBIN pacTBOP C MOJIOKUTEIBHBIM OTKJIOHEHHEM OT 3aKkoHa Payns ¢
MaKCUMYMOM;

J1. peanbHBbIi pacTBOP C OTPULIATEIBHBIM OTKJIIOHEHUEM OT 3aKoHa Payiis ¢
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MUHUMYMOM.
8. [lo nmpuBeACHHON AMarpaMMe  ONpeIeNuTe pe3yibTaT pekThudukanum cMmecH, coctosmmend u3 80%
A(C2Hs0H) u 20% B( CCla) :
A. xoMroHEHT A (B KOHJICHCATe) ¥ KOMIIOHEHT B (B Ky0OOBOM ocTaTke);
b. komnoneHT B (B koHeHCaTE) 1 KOMIIOHEHT A (B KyOOBOM OCTaTKe);
B. xomnonent B (B koHAeHCaTE) 1 a3eoTpon (B KyOOBOM OCTaTKe);
I'. komnoneHT A (B KyOOBOM OCTaTKe) M a3€0TPpOoI (B KOHICHCATE)
J1. komnoHeHT A (B KOHJICHCATE) U a3€0TPOIl (B KyOOBOM OCTaTKe);
9. Kakyro maccy riunepura Cs Hs(OH)s (M=92 r/momb) HyxHO 106aBuTh K 100 T BOBI, YTOOBI pacTBOp
3akunen mpu 101,5° C, ecnu »30ynnockonuyeckass mocrosiHHast Bojbl cocrasisier 0,512 K kr/mons.
10. 3axon Paynst asnst pa30aBieHHBIX paCTBOPOB HEIEKTPOIUTOB MMEET MATEMaTHUECKOE BBIPaKEHHUE:
A. ATx=ECn; B. Pa=PA% Xa; B. AT;=KCp; I I=CRT
. Pa= PAO (1-XB) E. Pg= PBO XB, K. Pa=i PAO (1-XB)
11. HaiimuTe cOOTBETCTBHE MOTEHIIUATIOB B HIYKEIPUBEICHHOW ralbBAHHUUECKOM 1IeTIH:
Zn|Zn?*||Cu?*|Cu

1. KOHTAKTHBII MOTEHIINAIT A. Zn2+|Zn
2. mubdy3uOHHBIA TOTEHIIUAT B. Cu®*|Cu
3. 271eKTPOIHBII TTOTEHIHAT B. Zn?*||Cu?*
I'. Zn—-Cu
J1. Zn?*|Cu
12. BplYMcanTh MOTEHIMAT Ma/UIaMEeBOr0 3JICKTPOJa, IMOTrpykeHHoro B pactBop coiau PdCly ¢
Q:J;d2+
KoHIeHTpamuei 10* mons/n, Pa = 0,99 B.

13. CkopocTh XxUMHUYECKON peakiuu npu oxiaxiaeHuu Ha 30°C ymensmmnack B 8 pas. Paccuuraiite
TEMIIEpPATypHBIN KO3PPHUIIMEHT CKOPOCTH:

A. 3; b.2; B. 3,5.

14. CkopocThb — NOCTOSIHHAS BEIMUMHA B PEAKIIMSIX:

A. BTOpOro Nnopsaxa;

b. Hynesoro nopsaka;

B. nepBoro nopska;

I'. nro60ro mopska.

15. Ilopsaok peakiuu MOYKHO OIIPEIEIUTH IKCIIEPUMEHTAIbHO:

A. METOZIOM U30LITKA;

b. rpaduyeckum metomom;

B. mo nepuony nomynpeBpaiieHus;

I'". MeToI0M IOACTAHOBKH.

16. st peakmuu 1-ro mopsnka npu Co= 2 mMonb/n niepuon monynpeBpanieHus pasen 600 c. Kakoso

snauenme s , pu Co = 3 Moub/n?
A. 250; b. 800; B. 600

4.2.3. lllkana oLleHNBaHUS.
«OTIIMYHO» - oOywaromuiicss BeImoaHUA 14-16 3amaHuii, mpuBen HEOOXOAUMbIE (OPMYIBI M pacyueThl,
TOrJa OTBET OLIEHUBAETCS;
«xopoIto» - obyuarouuiicss BemonaHmwa 10-13 3aganuii, npuBen HeoOXoauMble (OPMYIIBI U PacuUeThl,

TOTA OTBET OLIEHUBAETCH,
12



«YIIOBJICTBOPUTEILHO» - OOYYAIOIIMICS BBHIMOIHWUI 8-9 3amaHuii, mpuBen HEoOXoaumble (OPMYIBI U
PacucCThbl, TOrAa OTBECT OLUCHHUBACTCA,

«HEYJIOBIICTBOPUTEIBHO» - OOydYalOMIMKCS BBINOJHWI MeHee 8 3aJaHuii, HE NPHUBEI HEOOXOIUMbIE
(OpMYJIBI M pacueThl, TOTJa OTBET OLIEHUBACTCSI.

4.3. CooTBEeTCTBHE OIICHOYHBIX CPEICTB MPOMEKYTOUYHOM AaTTeCTallMd IO JUCHUIUIMHE
(GopMHpPYEMbIM KOMIIETEHIUSIM

Ko Kox nHanKaTopa OueHo4YHbIE CpPeICTBA
KOMITeTeH NOCTHIKEHHAS NMPOMEKYTOYHOM aTTeCTAlUN
u KOMIETeHINH TecToBbIi1 5K3aMeH
NJIOTIK-1.2.
OIIK-1 A
NJOIIK-1.3. +

4.4. Kputepuu oLleHKH cOPMUPOBAHHOCTH KOMIIETEHIUI B paMKaX MPOMEXYTOUYHOM aTTecTaluu
10 TUCIHILINHE

Kon
KoMIIe-
TEHIUHU

HHANKATOPA
JOCTHKEHHS
KOMIIETeHIIMHHU

Kon CTpyKTypHBIC
3J1eMEeHTbI

OIIEHOYHBIX
CpeacTB

Kputepuu onenku cp)opMiupoOBaHHOCTH KOMIIETEHIIMH

He cpopmupoBana

CdopmupoBana

OIIK-1

WJIOTIK-1.2.

Tect

-He 3naet coaepxxanue
pa3zienoB: XUMUYecKas
TEPMOJIMHAMHKA, (ha30BbIE
paBHOBECHSI, TEOPHS
pacTBOpOB, KHHETHKA
XMUMHUYECKHUX peaKIuid,
AJIEKTPOJIHBIE TIPOLIECCHI.

-He 3HAeT ¢duzuko-
XUMHYECKHE OCHOBBI
(ha3oBbIX IpeBpaleHuH,
JarpaMMbl TUTaBKOCTH
JIBYXKOMITOHEHTHBIX CHUCTEM C
IIPOCTOM OBTEKTUKOM U C
00pa30BaHUEM XHUMHYECKOTO
COCMHEHUS

-He 3Haer 3akoHOMepHOCTH
AIIEKTPOIHBIX MIPOIIECCOB
MPOIIECCOB, MPUHIUN BbIOOpa
AJIEKTPOJIOB, 0COOEHHOCTH
UCTIOJIb30BaHUS
rajJbBaHMYECKX  DJIEMEHTOB
OpU  MOTEHIUOMETPUYECKOM
TUTPOBAHUN OMOJIOTHYECKUX
o0bekToB U pactBopos JIC.
-He 3HAeT OCHOBBI
KMHETHYECKUX SBJICHUH,
BIVMSIHASL ~ TEMIIepaTypbl Ha
CKOpOCTh XUMHUYECKHUX

-3HaeT cojepxKaHue
pa3aenoB: XUMHUYECKast
TEPMOJUHAMUKA,
(dazoBbIe paBHOBECHS],
TEOpHs PAaCTBOPOB,
KMHETHKA XUMHYECKHUX
peaKuuii, 3IEKTPOIHbIE
MIPOLIECCHI.

-3HaeT ¢bu3uKo-
XUMHYECKHE OCHOBBI
($a3z0BbIX IpEBpALICHUH,
auarpaMmbl  TJIaBKOCTHU
JIBYXKOMITOHEHTHBIX
CUCTEM c IIPOCTOMN
ABTEKTHKOMN 51 c
o0Opa3oBaHHEM
XUMHYECKOTO
COCTMHEHUS

-3HaeT 3aKOHOMEPHOCTH
ANEKTPOAHBIX IPOILIECCOB
MPOIIECCOB, TIPUHIIHIT
BbIOOpA 3EKTPOJIOB,
0COOEHHOCTH
UCTIONb30BaHUS
raJIbBAHHMYECKX
JJIEMEHTOB npu
MTOTCHIIHOMETPUICCKOM
TUTPOBAHUU
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WJIOTIK 1.3

Tect

peakuui, MPaKTUYECKOE
3HaYEHUE U MPUMEHEHHE

-He 3Haet Teoputo pacTBOpOB,
OCHOBHBIE 3aKOHbBI IIEPETOHKH
JETY4YUX KOMIIOHEHTOB,
a3e0TPOIMHBIX CMeceH,
KOJUINTaTUBHbBIE CBOWCTBA
PacTBOPOB HEIIEKTPOIUTOB U
3JIEKTPOJIUTOB, CITOCOOBI
BBIPAXCHUS KOHIICHTPAIIHii
pactBopos JIC.

- He ymeer
CUCTEMATU3UPOBATh
pe3yNbTaThl (pU3nKo-
XUMHUYECKUX 3KCIIEPUMEHTOB,
HaOII0IeHUH, U3MEPEHUI

-He 3Haer  coxepxaHue
pa3zenoB ¢buznueckoi
XUMUH

-He ymeer cocTaBisTh
OTYeT O pe3yJbTarax
MIPOBEICHHOTO
HKCIIEpPUMEHTA WU pacueTa
¥ JIeaTh BBIBOJBI HA OCHOBE
MOJyYEHHbIX 3HaHUU B
Kypce (U3MUecKOil XUMHUHU
-He ymeer ucnonb3oBath
MeTO]Ibl (pU3UKO-
XMMUYECKOT0 aHaIu3a Jyis
pacuera
- He Brageer HaBbIKaMu
WHTEPIPETAINN PE3yIbTaTOB
COOCTBEHHBIX
AKCTIEPUMEHTOB C
UCTIOJIb30BaHUEM

OMOJIOTUYECKHX OOBEKTOB
u pactBopos JIC.

-3HaeT OCHOBBI
KMHETUYECKUX SIBIICHUH,
BIIMSIHUS TEMIIEPATYPHI Ha
CKOPOCTb ~ XMUMHYECKHUX
peakuuii, IPaKTHYECKOE
3HaYeHHUE U IPUMEHEHUE
-3HaeT TeopuIo
pacTBOpPOB, OCHOBHBIE
3aKOHBI EPErOHKU
JETY4YUX KOMIIOHEHTOB,
a3€0TPOITHBIX CMECEH,
KOJUIMTaTUBHbBIE CBOWCTBA
pacTBOpOB
HEDJIEKTPOJIUTOB U
AJIEKTPOJIUTOB, CIIOCOOBI
BBIPAKCHUS
KOHUEHTpaLHA
pactBopos JIC.

-Ymeer
CUCTeMaTU3UPOBATh
pe3ynapTaTthl  (PHU3HKO-
XUMHYECKHUX
SKCIEPUMEHTOB,
HaOJIIOIeHUH,

U3MEPECHUIN

-Bnaneet HaBbikaMu
MIPOBEICHUS
TEPMOIMHAMUYECKUX
pacyeToB XUMHUUYECKHUX
IIPOLIECCOB

-3HaeT coJiepyKaHue
paznenoB  ¢u3HUECKOU
XUMUH

-YMeeT COCTaBIISITh
OTYET O pe3yJibTaTrax
MPOBEIACHHOTO
SKCHEpUMEHTA WIIN
pacyeTa u JeiaTh
BBIBOJIbI HA OCHOBE
MOJTYYEHHBIX 3HAaHHUI B
Kypce husndeckoin
XUMUA

-YMeeT ucnoiib30BaTh
MeTOABI (PU3UKO-
XUMHUYECKOTO aHaIu3a

TEOPETUICCKHUX OCHOB JJISA
bu3nIeCcKoil XUMHUU TEPMOIMHAMHYECKUX
pacueToB
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-Brmaneer HaBBIKaMH
UHTEPIPETAINH
pe3yabTaToOB
COOCTBEHHBIX
IKCIIEPUMEHTOB )31
paszuenoB buzuIecKoi
XAMHUH

Komnerenuust cuuraercs CcQOpMUPOBaHHOM Ha YypOBHE TpeOOBaHMH K JUCLMIUIMHE B
COOTBETCTBUM € 0Opa30BaTEJIbHOM IMPOrpaMMOM, €CIM [0 UTOraM NPUMEHEHHUs OLEHOYHBIX CpPEICTB
IIPOMEKYTOYHOM aTTECTAllMM MWW HMX OTHEIbHBIX JJIEMEHTOB pE3YyJIbTAThl, JAEMOHCTPUPYEMBIE
00yyYaroIuMcsi, OTBEYaIOT KPUTEPUIO CPOPMHUPOBAHHOCTH KOMIIETEHLIMH.

Ecnu o utoram mpoBeACHHOW MPOMEKYTOYHOM aTTeCTAllMKM XOTs Obl OJIHA U3 KOMIIETEHIIUM HE
copMHpOBaHa Ha YpOBHE TPeOOBAaHUM K TUCLMIIMHE B COOTBETCTBUM C 00pa30BaTEIbHOM IMporpaMmMon
(pe3ynbTaThl OOy4aroLIErocsi HE COOTBETCTBYIOT KPHUTEPUIO CHOPMHPOBAHHOCTU KOMIIETEHIIUH),
o0yyaromemMycsi BEICTaBIISIETCS OLEHKA "HEYIOBJIETBOPUTENIBHO".

5. MeToauueckue MaTepHaJIbl 10 OCBOCHHUIO NUCHUIIJIMHBI

MeTtoaudeckue MaTepuanbl ans oOyvarommxcs no aucuuruinae b1.0.14 ®dusnueckas Xxumus (TONTHBIN
KOMIUIEKT HaXOAUTCS Ha Kadeape oOIiel 1 OpraHuyecKoil XuMum).

1. WU36pannbie neknuu no koutouaHou xumuu / [coct. BJLTeitn, T.E. Promuna, O.b. Kpemnena,
JI.N.Bapkentus]. — Ilepmsb, 2017.

2. Metoauieckue yka3zaHUS U KOHTPOJBbHBIC 33/1aHus MO (Qu3udeckor u KoitougHod xumuu / JLU.
BapkentuHn [u ap.]. — Ilepmb, 2018

3. Metoauueckre yka3aHusl K JIaDOpaTOPHBIM U CEMHHAPCKUM 3aHITHUSIM IO KOJUIOMTHOM XUMHUH /

[moarot. T.E. Promuna, O.b. Kpemnesa, I'.b. bormanosa, I'.A. Beitxman, JI.W. BapkenTun, B.JI.I'elin].
— Ilepms, 2018.

6. YuyeOHas quTepaTypa AJs1 00y4arOMXCs M0 JUCHUIIIHHE
6.1. OcHOBHas JUTEpaTypa.

1. EscrparoBa K.U. «®uszndeckas v KOJUIOUIHAS XUMU»: yIeOHUK 115 (hapM. By30B U (ak.- M.

Bricmag mxouna, 1990.

3umoH A.J[. ®usndeckas xumus: yueOHUK A By3os/ A.Jl. 3umon — M.: AT'AP, 2006.

3. W30panHble nekuuu 1o Gpu3ndeckoi xumuu: (yueod. mocodue asst 00yqarouuxcs mo
cnenuansHocTH«Dapmarnusy») / Tlepm. roc. papm. akan., Kad. ¢us. u xomwtongaoit xumuun. — [1epmp,
2011.

4. Meroauyueckue ykazaHUs ¥ KOHTPOJBHBIC 3a/laHUs MO (PU3MUECKOW M KOJUTOMIHOW XUMHUH JUIS
CTyAEeHTOB 3a04HOr0 (pakynbrera / JI.W. Bapkentus [u np.]. — Ilepms, 2008.

N
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5.  Meroauueckue ykazaHus K J1a00paTOPHbIM U CEMHUHAPCKUM 3aHITUAM IO (PU3NYECKON XUMUH IS
CTYAECHTOB 04HOro U 3aouyHoro ¢akynsreToB / T.E. Promuna, I'.b. bormanosa. O.b. Kpemnesa. —
ITepms, 2009, 2002, 1996.

6. ®dusnyeckas U KOJUIOUIHAS XUMHU: yuyeOHUK /i By30B/ of pex. A.Il. bemnsesa. — M.: TDOTAP-
Memma, 2008.

7. XapuronoB l0.5l. ®usnueckas xumus: yueOnuk s By3os/ FO.5. Xaputonos. — M.: I'DOTAP-
Memma, 2009.

6.2 JlomonHUTEIbHAS JIUTEpATypa

1. TopmxoB B.U. ®usnueckas xumus: yueOHuk 1151 By308/ B..I'opmikos, M.A. Ky3uernos. — M.:
Wzn- Bo MI'Y, 1986.

2. Kpyrmsaxos I[1.M. ®usnueckas v KOJUIOUAHAsA XUMUS: y4eO. nmocodue st By3os/ [1.M. Kpyriskos,
T.H. Xackosa: Breicm. mk., 2007.

3. Oomas xumus. bruopusnyeckas Xxumust. XuMusi OMOTCHHBIX 3JIEMEHTOB: yuel. i By30B/10.A.
Epmosa, B.A. ITonikos, A.C. bepnsann; no pea. FO.A. Epmoa. — M.: Beicu. mk., 2007.

4. benuk B.B. ®usznueckas u koyouanHas xumusi: yaeOHuk /B.B. benuk, K.M. Kuenckas. — M.
ACADEMIA-ME]], 2001.

5. Tensdpman M. Kommonnnas xumust/ M. I'enbdpman, O. Kosanesuu, B.lOctparos. — CI16.; M.;
Kpacnonap: Jlans, 2003.

6. COOpHUK BOIIPOCOB U OTBETOB ISl IOJATOTOBKH K TECTOBOMY SK3aMEHY MO KOJJIOUIHON XUMHH/
ITepm. roc. dapm. akan., Kad. ¢dus. u kommonn. Xumun, coct. Promuna T.E. [u np.]. — Ilepwms,
2010.

7. ®ponos FO.I'. Kypc KommoniHo#i XuMuu: SIBJICHUS U JUCTIepCHbIe cucTeMbl. — M.: Anbsiae, 2004.

7. MaTepuanbHoO-TexHHYecKasi 6a3a, HHGOPMALMOHHbIE TEXHOJIOTHH, IPOrpaMMHOe
o0ecneyeHrue U HH(POPMALMOHHBIE CIIPABOYHbIC CHCTEMBbI

CemMuHapCKuE W TIPAKTHUECKUE 3aHATHUS TPOBOAATCS B CIEIHATN3UPOBAHHBIX YUYEOHBIX ayIUTOPHSIX,
OCHAIIIEHHBIX HAIJBSIIHBIM MAaTepUaIoM W JIUTepaTypod, HEOOXOIWMBIMU [UISI HM3yYEHHs] BOIPOCOB
IVCHIUTUIMHBL:  YTBEP)KACHHBIMA  METOJUYECKHMHU  YKa3aHUSMH, CIEIUATBHOW JUTEpaTypol U
COBPEMEHHOM HOpMaTUBHOW JokyMmeHTanuei. Kaxaplii oOyuwaromuiicss ofecreueH JOCTYNOM K
O6ubnuoreyHbIM (GOHIAM akaJeMHM M KadelIpbl, €cTb BO3MOXKHOCTh paboThl ¢ caiftamu BookUp,
Consultantplus. Ha nekuusx © 3aHATHSAX MCHOJIB3YEeTCS MYJIbTUMEIUHHBIA KOMIUIEKC (HOYTOYK,
npoekTop). HaOopbl TaOnu1/MyJlbTUMETUMHBIX HAIJISIHBIX MaTEpUAIOB [0 Pa3IMYHBIM pazjenam
JUCLUUIUIMHBL. JIJI1 OCBOEHMS M 3aKPETJICHUsI OT/IEJIbHBIX BONIPOCOB pa3pab0TaHbl CUTYallMOHHBIE 3a/1a4H,
TECTOBBIC 3aJaHUS TI0 U3yJaeMbIM TEMaM.

HeoOxonumble mpuboOphl, BCHOMOTaTelbHbIE MaTepHalbl W 000pyJOBaHHME MJisi TMPOBEACHUSA
1a00paTOpPHBIX PA0OT HAXOIATCS B YUEOHBIX ayIUTOPUAX (KOJIOpUMETpHl, TepmMoMeTp bekmoHna,
KpUOCKOI,  MOJNApUMETphbl, pH-MeTppl, KOHAYKTOMETpbI, CTajJarMOMETphI,  BCTPSXHUBATEIH,
BHUCKO3MMETPBI, CTEKIISIHHASI XUMUYECKasl TOCY1a U T.1.).

OOpa3zoBarenbHble TEXHOJOTMM — KOMMYHHKAaTHBHBIE TEXHOJOTHMH (ompoc, cobecenoBaHue),
HEMMMTAIMOHHBIE TEXHOJOrMM (JieKuuu, TectupoBanue). IlpodeccuonanbHble 0a3bl JaHHBIX U
MH(OPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI

1. TocynapcrBennas dapmaxornest Poccuiickoit ®eneparuu http://femb.ru
2. Wudopmanmonnas cetb Texakcnepr https://cntd.ru/
3. MHudopmannonnas cucrema Koncynsrantllnroc http://www.consultant.ru/
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N o ok

Hayunas snexrponnast 6udaunoreka KubepJlenunka https://cyberleninka.ru/

Hayunas snexrponnas 6udaunorexka PUHIL (Elibrary) http://elibrary.ru

Hayunas snexrponnas 6ubnaunoreka SpringerLink https:/link.springer.com/

Poccuiickoe oOpa3oBanue: (eaepaqbHbId MOpTAL. — DIEKTPOH. JAaHHbIE. — PexxuMm nocrymna :
http://www.edu.ru/

CucremMa «AHTHUIUIATHAT»: [POTPAMMHO-AIIAPATHBIA KOMIUIEKC IS HPOBEPKH TEKCTOBBIX

JOKYMEHTOB Ha HaJM4YHe 3aMMCTBOBAHHMU M3 OTKPBHITBIX HCTOYHHKOB B CeTH VIHTEpHET M IPyTrUx
ucroynukoB https://www.antiplagiat.ru/
YuuBepcurerckas nHpopMarmontas cuctema Poceus https://uisrussia.msu.ru/
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AHHOTAIIUA PABOYEHN ITPOT'PAMMBI JUCIHUILIAHBI

b1.0.15 ®usnueckas xumus
Koax u HaumeHoBaHMe HampaB/jeHHsi mnoAroroBku, mnpoduas: 19.03.01 buorexnonorus.

dapmareBTHYEeCKasi OMOTEXHOJIOTHS.
KBanudukamnus (cTenenb) BHIMYCKHUKA: OakamaBp
dopma o0yueHHsi: OUHAS

®opmupyemas (bie) KoMIeTeHUUsI(H):

OIIK-1: CrocobeH u3yuyaTh, aHAJIM3MPOBATH, HCIIOJIb30BaTh OMOJOIMUECKHE OOBEKTHI U IPOLECCHI,
OCHOBBIBASICh Ha 3aKOHaX M 3aKOHOMEPHOCTSAX MaTeMAaTUYECKUX, (PHU3MUECKUX, XUMHUYECKUX U
OMOJIOTMYECKUX HAyK U UX B3aUMOCBSI3SX.
NJIOIIK-1, 2: Brageer u HCMONB3yeT B CBOEH NMpo(ecCHOHAIBHONW AEATENbHOCTH 3HAHHUSA 3aKOHOB H
3aKOHOMEpPHOCTEN (PU3NYECKUX HaAYK.
NJOIIK-1.3: Brageer u MCHONB3yeT B CBOEH NMpO(hecCHOHAIBHOW NEATETbHOCTH 3HAHUS 3aKOHOB H
3aKOHOMEPHOCTEN XMMUYECKHUX HaYK.

O0bem n MecTo AcuMIIMHBI B cTpykType OIIOII:
Hucuumimaa b1.0.15 ®wusnueckas xumus otHocutcs K ocHoBHOM wactu OIIOII, ee ocBoeHme B
COOTBETCTBUH C yYeOHBIM IIJIAHOM MPOXOIUT Ha 2 Kypce, B 3 u 4 cemecTpax, oOmas TPYyAOEMKOCTh
JTUCIUTIINHBI — 21649ac / 6 3a4eTHBIX eAUHUI (3. €.).
Conep:xaHue IMCUMILUTHHBI:

Paznen 1. Tepmogunamuka. Tema 1.1. OcHOBHbIE MOHATUS XUMHUYECKOM TepMmoauHamuku. HyneBoe u
nepBoe Hayana TepMoauHamuKkH. Tepmoxumusi. 3akoH ['ecca. 3aBHCHMOCTH TEIUIOBBIX 3(deKToB OT
Temneparypbl. YpaBHeHue (3akoH) Kupxroga. Tema 1.2. Bropoe u TpeThe Hadana TEpMOJIMHAMMKH.
Outponus. Xapakrepuctuueckue (QyHKIMU. TepMoauHaMudeckue MOTEHUManbl. DHeprus [enbMmronbua
(cBoOoaHas sHeprus). DHeprus [M66ca. TepMouHAMUYECKHE YCIOBUS CaMOIIPOU3BOJIBHOTO MPOTEKAHUS
Iporecca U JOCTHKEHUS COCTOSIHUS paBHOBecUs. XMMHUUYECKUHM noteHuman. Tema 1.3. TepmoauHamuka
XMMHYECKOro paBHOBecHs. [loHATHE O XHMMHYECKOM paBHOBECUHM. TepMOIMHAMUYECKUE YCIOBHS
XMMHYECKOTO paBHOBECHS. 3aKOH JIEUCTBYIOUIMX MacC U €ro TepMoiuHamuueckoe obocHoBaHue. CBs3b
MEX/y KOHCTAaHTaMH XMMHMYECKOTO PaBHOBECHSI, BBIPRXKEHHBIMH pPa3IMUHBIMM CHOCOOaMU. YpaBHEHHE
M30TEPMbI XUMUYECKOM peakuu. 3aBUCUMOCTh KOHCTAHThl XMMHUECKOTO pAaBHOBECHS OT TEMIIEPATYPHI.
Paznen 2. dasosble paBHOBecus. Tema 2.1. da3zoBbie mnepexonbl. OJTHOKOMIOHEHTHBIE 3aKPBIThIE
cucremsl. [IpaBuio ¢a3 ['md6ca. YpaBuenune Knaneiipona—Knaysuyca. Tema 2.2. PaBHoBecus TBEpAbIX U
KHUJIKUX (pa3 B IByXKOMIIOHEHTHBIX cUCTeMax. J[narpaMmbl COCTOSIHMSL OMHAPHBIX CUCTEM — JHarpaMMbl
IUTaBKOCTH. BrHapHbIE crcTEeMBl KPUCTATU3YIOIMXCS BEIIECTB € MPOCTOM 3BTEKTUKOM (HE 00pa3yronmx
XUMUYeCKHe coequHeHus1). CHUCTeMbl, KOMIOHEHTHI KOTOpPBIX OOpa3yloT ycToWuuBbIe (TUIaBSIIMECS
KOHTPY?HTHO) XUMHUYecKHe coenuHeHus. CHUCTeMbl C HEOrpaHMYEHHON B3aMMHOM pPacTBOPHUMOCTBIO
KOMITOHEHTOB B ’KHJIKOM COCTOSIHUH, He 00pa3yroIUX XUMUYECKUE COSAMHEHMUS.

Pa3znen 3. PactBoprl. PaBHOBecHs >KUIKUI pacTBOp — Map B JBYXKOMIIOHEHTHBIX 3aKpPBITHIX CHUCTEMaX.
Tema 3.1. Knaccudukaius OWHapHBIX XHUJIKHX pacTBOpoB. 3akoH Payns M ero tepmMoIuHaMUYECKOe
000cHOBaHKE. 3aBUCUMOCTb JIaBJICHUS HACHIIIEHHOTO Napa HaJl paCTBOPOM OT COCTaBa PacTBOpA. 3aKOHbI
KonoBanoBa. Tema 3.2. 3akoH pacnpeleleHHs TPETbEr0 KOMIIOHEHTa B CHUCTEME M3 JIBYX B3aUMHO
HEpPACTBOPUMBIX JKHUAKOCTEH. Okcrpaknus. Tema 3.3. KomnuratuBHele CBOWCTBa  pacTBOpPOB
HEDJICKTPOJIUTOB U DJEKTPOIUTOB. MI30TOHMYECKHI KOAPPHUIIUEHT.

Pasgen 4. DOnektpoxumus. Tema 4.1. DieKTpOnpOBOAUMOCTE PAaCTBOPOB AJIEKTPOJIUTOB. Y IE€IbHAs U
MOJIIpHAs 3JIEKTPOIPOBOUMOCTH, UX 3aBUCUMOCTh OT KOHLIEHTpAlUU. 3aKOH HE3aBUCHUMOTO JIBUKEHUS
nonoB Kombpayma. IlpenenbHble MOABMKHOCTH HMOHOB. Tema 4.2. DJEKTpOJHbIE MOTECHIHAIBI
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Knaccudukanmst oOpaTuMbIX 37eKTpoaoB. YpaBHeHne HepHcra. XuMmuYecKkne W KOHIICHTPAIIMOHHBIE
rajlBaHuyecKue 1enu. Dnekrpoasmwxkymas cuia (31C) rabBaHUYECKOro 3JIEMEHTA.

Paznen 5. KuneTnka roMoreHHeIX xumuueckux peakuui. Tema 5.1. Xumuueckas KUHETHKA peakuuil
HYJIEBOT'O, IIEPBOT0 U BTOPOrO MOPAIKOB. MeToabl onpeneneHus nopsaaka peakuuu. CiaoKHble PeaKkiuu.
Tema 5.2. 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peakmuu oT Temmeparypbl. [lpaBmino Bant — Todda.
VpaBuenue Appenuyca. Tema 5.3. Karanus. Buasl katanuza. @epmeHTatuBHbIA Kataiu3. CyIIHOCTh
(hepMEeHTAaTUBHOT'O KaTannu3a, KHHETHKa (pepMEHTATUBHBIX PEaKIIUM.

®opMa NPOMEKYTOUYHOM ATTECTALUM: YK3AMEH.
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