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AHHOTanus padoyeil NPOrpaMMsl 10 JMCIHUIIHHE
Pusuyeckas XuMus

esab npenogaBanusi AUCUUIIMHBI

pa3BHUTHE U YIIIyOJIeHUE 3HAHHUH 110 XUMUYSCKUM 3aKOHAM IPUPO/IBL.

3agaum uzyyeHust
OCBOCHHE CTYJECHTAMU 3HAHUMN 3aKOHOB XUMUYECKOW TEPMOJIUHAMUKN U XUMUYECKOW KUHETUKH,
3aKOHOMEPHOCTEH TPOTEKaHUS XUMHYECKUX, (PU3UKO-XUMHUYECKHX, JJICKTPOXUMHUYECKHUX
MPOIIECCOB B OWMOJOTMYECKHX CHUCTEMaX pasIUYHBIX YPOBHEH OpraHU3allid; OBJIAJICHUE
METOJAMKAMU H METOJIaMHU  HCCIICIOBaHUS  (U3MKO-XMMHYECKHMX CBOMCTB PACTBOPOB;
03HAKOMJICHHE c OCHOBaMH ANEKTPOXUMHUYECKUX MIPOLECCOB, OKHCIIUTEIIHLHO-
BOCCTAHOBUTEIbHBIMU PEAKIUAMMU; MPEJICKa3aHUE BPEMEHHOI0 X0Ja XMMHUYECKOTO Mpoliecca 1
KOHEUYHOTO pe3yybTaTa (COCTOSIHUSI PABHOBECHS) B PA3IMUHBIX YCIOBUSIX HA OCHOBAaHUU JAHHBIX
0 CTPOCHHUH M CBOMCTBAX YaCTHIl BEIIECTB, COCTABIISIIOIINX N3y4aeMyI0 CUCTEMY.

B xone wu3yyeHHsi JUCHUILIMHBI Yy oOy4darmouierocsi (opMHPYIOTCSl CJeqylolue
KOMIIETCHITHHU:
OIIK-1, OIIK-4



1. IlepedyeHb MNJAHUPYEMBIX Pe3yJbTATOB OO0y4YeHHUS MO JAUCHUIJIMHE (MOIYJIIO),
COOTHECEHHBIX € MJIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHsI 00pa30BaTeIbHOM MPOrpaMmbl
1.1. llesan npenogaBaHusi AUCHUILINHBI
pPa3BUTHE U YIUIYOJICHHE 3HAHUN 1T0 XUMHYECKUM 3aKOHAM IPUPOJIBI.
1.2. 3agaumn usyveHus

OCBOCHHME CTYACHTAMH 3HAHWUW 3aKOHOB XMMHYECKOW TEPMOJMHAMHKHA M XUMHUYECKOU
KUHETHKU, 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHYECKHUX, (UBUKO-XUMUYECKHX,
JJICKTPOXUMHYECKUX  TPOIIECCOB B  OHMOJOTMYECKMX CHCTEMax pa3ju4yHbIX  ypOBHEH
OpraHM3aIy; OBIAJCHUE METOJUKAMH W METOJAAMH HCCICIOBAaHUS (U3UKO-XUMHYECKHX
CBOMCTB  pPacTBOPOB; O3HAaKOMJICHHE C OCHOBAMH  DJICKTPOXMMHUYECKHX  IIPOIECCOB,
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIMU  PEAKIUSAMU;,  MpEJCKa3aHuEe  BPEMEHHOTO  Xoja
XHMHUYECKOTO TIpoliecca M KOHEYHOIO pe3ysbTara (COCTOSHHUS DPABHOBECHS) B Pa3IMYHBIX
YCIIOBHSIX Ha OCHOBAaHUHU JAHHBIX O CTPOEHUU U CBOMCTBAX YaCTHIl BEIIECTB, COCTABIISIOIIMX
H3y4aeMyI0 CUCTEMY.
1.3. Komnerennun ody4yamomerocsi, popmupyemMbie B pe3y/jbTarTe OCBOCHHS IMCUHUILIUHBI
(MmonxyJis)

NHupekc
Ne /it Kox n HauMeHOBaHUE KOMIICTCHITUH
KOMIICTCHITHH
O6menpodeccuonanpubie (OITK)

1. CnocobeHn pemarh 3amaud, oTHocsmmecs K mpodeccuonansHoi | OIIK-1
JESITEIIbHOCTH, PUMCHSIS METO/TBI MOJICTTPOBAHUS,
MaTeMaTHYECKOTO aHajm3a, €CTECTBCHHOHAYYHBIC u
OOLIEMH)KEHEPHBIE 3HAHUS

2. Cnoco0eH mpoBoauTh W3MepeHus: u Habmroaenus, oopadateiBath | OIIK-4
Y TIPEJICTABJIATH SKCIICPHUMEHTAIbHBIC JTAHHBIC

B pe3ynbrare ocBOE€HUS AUCHUIIIMHBI 00 yYaIOLIUICS TOJIKEH:

3HamMb. OCHOBHBIE XMMHYECKHUE SBJICHHS M OCHOBHBIE 3aKOHBl XUMHH; TPaHMULBI HX
NPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB B BO)KHEWIINX MPAKTUYECKUX MPUIOKEHHUSIX; OCHOBHbBIE
XUMHUYECKHE BEIMYUHBI M XUMHUYECKHE KOHCTAHTBI, MX OIpEJeIEHUE, CMBICI, CIOCOOBl U
€AMHMIIBI UX U3MEPEHHUs; XUMUYECKHE OIbITHl U UX POJb B Pa3BUTUU HAyKH; Ha3HAYEHHE U
NPUHIUIBI 1eHCTBUS BaXKHEUIINX (PU3UKO-XUMHUYECKUX MPUOOPOB;

Mmemb. OOBSICHUTL OCHOBHEBIE Ha6J'II-OI[a€MBIe MNPUPOAHBIC W TCXHOTCHHBLIC SABJIICHHUA U
3¢ (HEeKTHI ¢ MO3UIUNA XUMUYECKUX B3aUMOJICUCTBUH; yKa3aTh, KAKHE 3aKOHBI OMUCHIBAIOT IaHHOE
SABJICHUE WU 3(1)(1)CKT; HNCTOJIKOBBIBATH CMBICJI XHUMHYECCKHUX BCIUYHUH U HOHSITI/If/'I;

3aMMChIBaTh  YpPaBHEHHUA XMMHUYECKHX peakuui; pabotaTe ¢ mpubopamu U
000pyI0BaHHEM XHUMHYECKON Ta00paTOpUM; WCIIONIH30BaTh PA3TUYHBIE METOIUKH O00pabOTKH
AKCIIEPUMEHTANIbHBIX JIAHHBIX;

gademy: UCTIOIb30BAaHUEM OCHOBHBIX XUMUYECKUX 3aKOHOB U MPUHIIMIIOB B BaXKHEHIIINX
MPAKTUYECKUX IMPHIOKEHUSAX; IPUMEHEHUEM OCHOBHBIX METOJIOB XMMHMUYECKHUX AHAIM30B JJIA
pellleHus] €CTECTBEHHOHAYUHBIX 3a/ay; MPaBHJIBHOM HKCIUTyaTalliel OCHOBHBIX HpPHUOOpPOB U
000pyI0BaHUEM XUMHUECKOW JabopaTopun; oOpabOTKOM U MHTEPIPETHPOBAHUEM PE3YIbTATOB
HKCIIEPUMEHTA.



2. MecTO AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

2.1. [lepeyeHb TUCHMILUIMH, OCBOEHHE KOTOPBIX CTYA€HTAMH He00X0AMMO IJIsl U3y4YeHHs
JAHHOM JUCHHUILIHHBI
N3yuenne nUCUMIUIMHBI ONMUPAETCS HA 3HAHUSA, YMEHHS U HABBIKH, IPUOOPETCHHBIE BO BPEMsI

OCBOCHU BbICIIasA MaTCMaTHKa, (1)I/I3I/IKa, 061ua;1 U HCOPraHU4YECKass XuMUA

2.2. IlepeyeHb AWCHMILUIMH, HM3Y4YeHHMEe KOTOPbIX OasupyeTcsi Ha MaTepHaje JaHHOM

JUCHHUILIHHBI

SIBasercs 0Ga30BoOIt IJid JUCHUILNIMH: XUMUSA B CTPOUTCIILCTBE; CTPOUTCIBHBIC MATCpHUAJIbI;

KOPPO3MOHHAA 3alITa O60py,[[0BaHI/I5[; MaTCpHaAJIOBCACHUC.

3. CTpyKTypa M coep:KaHue IMCUMIIIMHbI:

OO01mmast Tpy10€MKOCTh TUCHUTUIHHBL: 3a4€THBIC SIUHUIIBI — 3
gacel — 108

O6miee coaep)kaHue TUCHUILIMHEI 110 pa3jienam (Mpyu HeOOXOAMMOCTH):

3.1. O0beM QMCUMILIHHBI M BUJbI Y4eOHOH padoThl

=] o
o = B ToMm uncne 4 KIIL. KP ,
& S | 2Ex O S | pre.xomp. | 2 |5 Z
o e 5 25 = = , KOHTD. c% 5 &
3 e |SEF O z pas, 2 g2
O 2 S Jek | Jlab | IIp | U3 | AK o pedepar N
Oo4Has
2 108 38,2 18 18 2 02| 698 +
UTOoro | 108 38,2 | 18 18 | 2 |02 | 69,8 +




3.1.1. O0beM 4acoB M 3a4YeTHLIX €IHHHUI 10 JUCHUILINHE

Bceero AyauTopHBIE | B TOM 4YUCIE
HaumenoBanue paszaena (Mogyss) dopmupyembie CPC

4acoB 3aHATHS Jlexuun JlaGoparopubie | [IpakTHueckue
HaunmeHnoBaHMe TeMbI TUCIUITIMHbI KOMIIETEHIIH

2 cemecTp

A 12 ° ° 2
2. DACKTPOXUMHUECKUE MPOLECCHI 34 OTIK-1, OTIK-4 12 6 6 22
3. PacTBOpBI 37,8 12 6 6 25,8
n3 2 X X X X X
AK 0,2 X X X X
KonTposnb X X X X
Bcero yacos 108 X 36 18 18 69,8




3.1.2. HaumeHOBaHMe TeM, HX COJlepP:KaHUE, 00beM B Yacax JeKIMOHHbIX 3aHATHI (110 ceMecTpam)

HaunmenoBanue
TEMBI

OcHOBHOE COACPIKAHNUE TEMBI

Kom-Bo
4acoB

3aKOHOMEPHOC
TH
MIPOTEKAHUS
XUMHUYECKUX
peakuuii

1.1. Xumunueckas tepmoanHamuka. CucreMa TEpMOJINHAMUYECKUX
(TH) monstmii: TJl cucrema, xumudeckas (asza U KOMIIOHEHT,
rOMO- U TeTeporeHHble cuctembl, /| mapamerpel U (QyHKUIHU.
[TepBblii 3aKOH TEPMOJIUHAMUKH, TETUIOBOM 3((HEKT N30XOPHOTO U
M300apHOr0 TpoIEeCcCOB. BHYTpeHHSIsI JHEpPruss M HHTAJIBIIHUA.
OHTanenus 00pa3oBaHUS BEIIECTBA M XUMHUYECKOW pEaKIUH.
3akoH l'ecca m ero ciencTBus, TEPMOXMMHUYECKUE PACUETHI.
3aKOHOMEPHOCTH U3MEHEHUS SHTAIbIINM

o0pa3oBaHMsl BEUIECTB MO TMepUoJaM U TpyIIaM. ODHTPOIHA.
Bropoii u Tperuil 3akoHBl TEPMOAMHAMMKH. 3aKOHOMEPHOCTHU
W3MEHEHUsT  JHTponuu. OHepruss  ['ub6ca.  Hampasienue
IPOTEKaHUs XUMHUYECKMX peakuud. TepMoAMHAMHUYECKH -
YCTOMUMBBIE BELLIECTBA.

1.2 Xwumnueckoe paBHOBecue. OOpaTumble U HeoOpaTUMbIE
XUMUYECKHE peakUUH. XHUMHUYECKOE PABHOBECUE C MO3UIUHI
TEPMOJMHAMMKYU U KUHETUKU. [Ipr3HaKU MCTUHHOTO XUMHUYECKOIO
paBHOBecHs. 3aKOH ACHCTBUA Macc sl paBHOBecusa. KoHcTaHTa
paBHOBecHsI, ee CBs3b ¢ sHeprueit [ m66ca. [Ipunmun Jle- [larense,
€ro MpaKkTUYECKOE 3HAUYCHHUE.

1.3. Xwumnueckas kuHeTuka. CHCTeMa OCHOBHBIX IOHSTHI
XUMUYECKOM  KUHETUKU: TOMOIE€HHbIC, TETEpPOre€HHblE U
TOMOXUMHYECKHE PpEaKIMM; HPOCThIE M CIOXKHBIE pEaKLuu;
MOJIEKYJISIPHOCTh: MOHO-, OH- W TPUMOJIEKYJISIPHBIE PEaKIuu;
CKOpOoCTh XMMHYECKOW peakuuu. 3aKOH JEHCTBUS Macc s
CKOPOCTEM NpPOCTBIX WU CIOXKHBIX peakuuid. Kunernueckue
YpaBHEHHUs, TMOPSAOK peakuMu U TMOpPAJOK 10  BEIIECTBY,
HKCIEPUMEHTAIbHBIH CIOCO0 YCTAHOBJIEHUS YACTHBIX IOPSIKOB.
KoHncTanta ckopocTH XMMHMYECKOM peakuuu, ee (QU3nYecKui
cMmbIc. Pacnipenenenue Mosekylsl BEIECTBA IO YHEPTUU. JHEPrus
aKTHUBAllUM. YpaBHEHHE AppEHHyca, METOJbl pacyeTra SHEpPruu
AKTUBALIUU. DHEPTreTUYECKHUI MPOQUIIb PEaKITHH.

IlonsiTne o kKarasms3e. I'OMOTeHHBIM M TE€TEPOTCHHBIM KaTaJIW3.
Karanu3aToppl, MeXaHuU3M BIIMSHHMS KaTalu3aTopa Ha CKOPOCThb
XAMHYECKOW PEAKIUU.

ONEeKTPOXUMHU-
JeCcKue
HPOLIECCHI

2.1 MexaHu3M BO3HUKHOBEHHs SJEKTPOJHOrO IMOTEHIMalda Ha
rpaHune Metamn - pactBop. CTaHIapTHbIE 3JIEKTPOJHBIE
MOTEHLHANBI, UX U3MEPEHUE C TTOMOIIBIO BOAOPOIHOIO JIEKTPOAA.
VYpasuenue Hepucra. Psa nanpsbkenunit MetaimioB. CrangapTHbIE
OKHCIIUTEIBHO-BOCCTAHOBUTEBHBIE TTOTEHUHUANIBI, HAIPaBICHUE
nporekanusas OBP. ['anpBaHnuyecKkue 53JI€MEHThI KakK WCTOYHUKH
AIEKTPUYECKON BHEPruu. DJNEKTPOJABIKYINAS CHJIA, €€ CBS3b C
sHeprueit ['mb6ca. KonreHTpanmoHHbIe 3JeMEHTHI. TOIIMBHBIE
aneMeHThl. BoiopoaHas sHepreTuka. AKKyMYJISITOPbl. DJIEKTPOIIN3
pacTBOPOB M pacCIUIaBOB BemIecTB. [Iopsaok pa3psaku MOHOB Ha
ANEKTPOIAX. DIEeKTpOoIIn3 c PacTBOPUMBIM aHOZIOM.
KonuuecTBeHHbIE  3aKOHOMEPHOCTH  3JIEKTposM3a  (3aKOHBI
@apanest). [lpumenenne snekTponusa. Koppo3us wmeTanos,
CI0cO0BI 3aIUTHl METAJUIOB OT KOPPO3HUHU.




3. PactBopbI

3.1 Knaccudukanus AUCHEPCHBIX CHCTEM. 3aKOHOMEPHOCTH
MpoleccoB  pacTBopeHus.  dusnueckas, XUMUYECKass U
COBpPEMEHHasi TEOpPUM pacTBOPEHHUs BemecTB. l3meHeHue
SHTANIBIIMK, JHTPONMKM W dSHepruu [uOOca mpu pacTBOPEHUH.
Pa30aBneHHble, HACBHIIEHHBIE U IEPECHIIIEHHBIE PAaCTBOPHI.
PacTtBopuMocTh, 3akOHOMEpHOCTH €€ u3MeHEeHHUs. PacTBoOphI
HE31eKTpoanTOB. KosmuraruBHble CBOMCTBA pacTBOPOB: JIaBJICHUE
HACBIIIEHHOTO Tapa pacTBOPUTENI HaJ PAcTBOPOM, TEMIEPaTyphl
KUIEHUST W 3aMep3aHusi, OCMOTHYECKOE JaBiieHue. Teopus
3JIEKTPOJUTHYECKON auccoumranuu. [lokasarenn auccouranuu:
CTEIEHb, KOHCTAaHTA, M30TOHUYECKUN K03 ULIIEHT.
Oco0eHHOCTH PacTBOPOB CHIIBHBIX AJIEKTPONUTOB. [Ipon3BencHume
pacTBOPUMOCTH MajopacTBOPUMBIX 3JEKTPOJIUTOB.
DIEKTPONUTHYECKAsT TUCCOIMAIMs BOJbI, HOHHOE MPOU3BEICHHE
BoJibl. Bomoponubiii nokasarens. Muaukatopsl. Hanpasnenue u
MOJHOTAa NPOTEKAHWS MOHHBIX peakuuil. ['maposn3 coiseit, ero
OCHOBHBIE IIOKa3aTeM: KOHCTAaHTAa M CTENEHb TUAPOIU3a,
BOJIOPOAHBIN ITOKa3aTeNb. T€OpUH KUCIOT U OCHOBAHUM.

UTOro

36

3.1.3. HaumeHoBaHue TeM (BONPOCOB), BbIAEJIEHHBIX VISl CAMOCTOATEIbHON PadoThI CTY/ICHTOB

NoNe HaumeHnoBanue Tembl OcHOBHOE CcOoJIep>KaHUE TEMBI
O0beMm B wacax | Jlureparypa
TeM (Bompoca) (Bompoca)

1. 3aKOHOMEPHOCTH CoBpeMeHHbIE CTIOCOOBI 22 OJI 1-4,
NPOTEKaHUs  XUMHUYECKUX | MOJYYCHHS YUCTHIX METAJUIOB. JUJL5-7
peaxkuuii

2. DJIEKTPOXUMHUYECKHUE Bonopoanas sHepreTuka. 22 OJI 1-4,
POLECCHI JUL 5-7

3. Koppo3sust MeTasnios, crocoOsl 25,8 OJI 1-4,
PactBOpEI

3aIUTHl METAJUIOB OT KOPPO3UHU. JUL 5-7
UTOro 69,8
3.1.4. IlpakTnyecKkue 3aHATHS, HX COJlepPKaHUE U 00beM B yacax (1o ceMecTpam)

Ne HanmeHnoBanune npakTHYECKUX OcHOBHOE cojiepKaHue MPAKTUYECKUX Koin-Bo
TEMBI 3aHSTHIA (CEMHUHAPOB) 3aHSATHUN (CEeMHHAPOB) 4acoB
1 3aKOHOMEPHOCTH npoTtekanus | TepMoxuMHuueckue pacueTsl u 6

' XUMHUYECKHUX PEAKIUN HaIlpaBJIEHUE NIPOTEKaHUE PEAKIUI
2. DIEeKTPOXMMHUYECKHE MTPOLIECCHI XuMu4eckasi KHHETUKA U paBHOBECHE 6
Konnenrtpanus pacTBOpOB.
KonnuraruBable CBOWCTBa pPacTBOPOB.
3. PacTBOpEI . 6
Bomoponueni  mokasarens.  ['mmponms.
PaBHOBecHs B HACHIIICHHBIX PacTBOpaXx.
UTOI'O 18

3.1.5. JIabopaTopHbIe 3aHATHS, X HAMMEHOBaHHUE H 00beM B yacax

Howmep paboTbl

O0beM B yacax

HanmeHoBaHue 1a00paTopHO paboThI

He npenycmorpeno

3.2. IlepeyeHb TeM KYPCOBBIX POEKTOB (padoT)

NoNe -n

HaumenoBanue npoekTa (paboTbl)

He npenycmorpeno




3.3. Ilepeuenn Tem PI'P

NoNe -t HanmMenoBanue mpoekTa (paboThl)

He npenycMmotpeno

3.4. Ilepeuenn Tem pedeparoB

NeNe n-nn HaumenoBanue npoekta (paboThl)

He npenycmorpeno

3.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT

NeNe n-n1 HanmMeHoBanue nmpoekTa (paboThl)

3.6. UuTepakTHBHBIe 00pa30BaTeibHbIe TEXHOJIOTHH, HCIOJIb3yeMble MPU MPOBEIEHUH YYeOHBIX
3aHATHH

Bun 3ansTuii
KonuuectBo
Cemectp (nercuun, Tema Popmmpyemas HNurepakTus 4acoB
MIPAKTUIECKHE, KOMTICTCHITHSI
71a00paTOPHEIE)

2 IIp.p. 3aKOHOMEPHOCTH OIIK-1 OOyuenue Ha
MIPOTEKAHUS XUMHUECKUX OIIK-4 OCHOBE OIIbITa 4
peakuuii

2 [Ip.p. DIEKTPOXUMHUYECKUE OO0yuenue Ha 4
MIPOIECCHI OCHOBE OITbITa
UTOIO 8

4. TlepeyeHb Y4eOHO-METOAHYECKOr0 O0ecTeYeHHs JIsi CAMOCTOATEIbHO padoThl 00yYaIOMIUXCs
10 JUCUMILINHE, OCHOBHOW M JONMOJHUTEILHON Y4eOHOH JTUTEePaATyPbl, HE00X0AMMOM /115l 0CBOEHUS
JMCIUTLIAHBI

4.1. OcHOBHAasI M JONOJIHUTEJILHAS JIUTEPaTypa

NoNe Bux Toxn Koxn-Bo
- ABTOp ¥ HaMEHOBaHUE HocOBs - JK3. B
oubnmoreke
OCHOBHasl JINTEpaTypa:
OJI- | bopmeBckuii, A. 5. ®usnueckass Xumus ;. y4eOHHK : B https://znaniu
1 2 rtomax. Tom 1. OOmas u XUMHYECKas m.com/catalog
tepmoauHamuka / A. S1. BopmieBckuit. — Mocksa : VI 2021 /product/1189
NHOPA-M, 2021. — 606 c¢. — (Bsicmee 954
obOpazoBanme: bakamaspuar). - [ISBN 978-5-16-
011785-0. - TekcT : 27IEKTPOHHBIH.
OJI- | bopmesckuii, A. 5. ®usnueckas Xumus : y4eOHHK : B vy 2021 https://znaniu
2 2 tomax. Tom 2. CraTucTrueckas TepMoanHaAMuKa / A. m.com/catalog
S. bopmeBckuii. — Mocksa : UHOPA-M, 2021. — /product/1189
383 c¢. — (Bricmee obOpazoBanue: bakamaBpuar). - 955
ISBN 978-5-16-011788-1. - TekcT : 2JeKTPOHHBIH.
OJI- | Bapyoun, J. II. Pusmueckas Xumus : ydeOHOE VII 2019 https://znaniu
3 nocobue / JI. I1. 3apyoun. — Mocksa : UTHOPA-M, m.com/catalog
2019. — 474 c¢. — (Bsicumiee oOpa3oBaHue: /product/1009
bakanaspuar). - ISBN 978-5-16-010067-8. - Tekcr : 295
JJIEKTPOHHBIN.
OJI- | 3acoBckass, M. A. ®dusuueckas xumus : YueOHOE VII 2017 http://lib.ugtu.
4 nocobue. Y. 1 : Beenenue B TepMomuHaMuky / Mapust net/book/2806
AnekcanapoBHa 3acoBckas. - Yxta :  H3a-Bo 6/
VYXTHHCKOTO rOCY/IapCTBEHHOTO TEXHHYECKOTO
yHuBepcuteta, 2017. - 63 c. - TekcT : 2JIEKTPOHHBII.




JOIIOJTHUTCIIbHAA JTUTCpaTypa:

JUJI- | benoycoBa, H. B. ®wusuueckas xumus : ydeOHOE https://znaniu
5 mocobue / H. B. Bemoycosa, M. H. BacunseBa, H. C. m.com/catalog
CumonoBa, A. ®@. Hlumanckwuii. - KpacHosipck : Cub. Y 2019 /product/1819
dbenep. yu-1, 2019. - 308 c. - ISBN 978-5-7638-4052- 694
0. - TexcT : AIIEKTPOHHBIN.

JUT- | SIkymesa, I'. . ®usudeckas ¥ KOJIOWAHAS XUMUS : https://e.lanbo
6 yueOHo-MeTogudeckoe mocodue / I'. . Sxymesa, O. ok.com/book/2
A. ®apyc. — OpenOypr : OI'TTY, 2022. — 117 ¢. — Hp 2022 65919

Tekcr anekTpoHHbd //  JlaHb AJIEKTPOHHO-
OMOIMOTEYHAs CHCTEMa

JUJI- | Jlapuukuna, H. Y. ®usnyeckas u KOJUIOUIHAS XUMHUSL. https://znaniu

7 [Tpaktukym : yuebnoe mocooue / H. U. Jlapuukuna, A. m.com/catalog
B. Kagumosa. - HoBocu6upck : Usn-so HI'TY, 2019. - Y1 2019 /product/1869
100 c. - ISBN 978-5-7782-3832-9. - Tekcr 088
3JIEKTPOHHBIN.

IIpumeuanmue:

1. [lopsinxoBas Hymepartus ckBo3Has, neyxunaekcaas (OJI-1, OJI-2, JIUI-3 u 1.1.);
2. YcnoBHble 0003HaueHUs Buaa mocoous: Y — yueonuk, YII — yueOHoe mocobue, [Ip — MoHOTpadus u
Jpyras aareparypa.

4.2. MeToanueckue mMocoousi U yKazaHusi

Ton

N31-BO YXTUHCKOIO rocyapCTBEHHOIO TEXHUYECKOTO
yHuBepcutera, 2017. - 15 c.

NoNe Kon-Bo
HaumenoBanue U3JaHus
1 (coctaBa) S

1.| 3acoBckas, M. A. ®uzndeckas U KOJUIOWIHAS XUMHSL. BSI3KOCTh 2017 http://lib.u
JKUJIKOCTEN : MeToInuecKue yKa3aHusl K BBIIIOJIHEHUIO gtu.net/boo
naboparopHoOit paboTel / Mapust AnekcaHapoBHA 3aCOBCKasl. - YXTa : k/27967
N31-Bo YXTHHCKOTO TOCYIapCTBEHHOTO TEXHHUECKOTO
yHuBepcuteta, 2017. - 15 c.

2.| 3acoBckas, M. A. ®usudeckasi 1 KOJUTOWIHAS XUMHus. KOHTpoIbHBIS 2015 http://lib.u
3a/1aHus o (PU3NYECKON M KOJJIOUTHOU XUMHH : MeToaudeckue gtu.net/boo
yka3zanus / Mapust AnekcanapoBHa 3acoBckasi. - Yxra : U31-Bo k/24302
YXTHHCKOTO TOCYIapCTBEHHOTO TEXHHUECKOTo yHUBepcuTera, 2015.
-20 c.

3.| Husunes, P.I1. KomnouaHas XuMus AUCHEPCHBIX CUCTEM : MeTo. http://lib.u
YKa3aHHUS K CaMOCTOSTEIbHOW pabOTe CTYIEHTOB IO JUCLUIUIMHE 2008 gtu.net/boo
"Kommoungnas xumus" / P. II. uBmnes. - Yxta : Usn-Bo YI'TY, k/578
2008. - 47 c.

4.| acoBckasg, M. A. Komnounnas xumus. KoHTponbHble paboOTHI : 2016 http://lib.u
Meroanueckue ykasanus / Mapus AsiekcaHIpoBHAa 3acoBCKasl. - gtu.net/boo
YxTta N3n-B0 YXTHHCKOrO TOCYJapCTBEHHOIO TEXHHYECKOIO k/27498
yHuBepcureta, 2016. - 14 c.

5.| BacoBckas, M. A. ®dusuyeckas W KOJUIOUIHAS XUMHUS. Bs3KOCTh http://lib.u
KHUIKOCTEH:  MeToinYeckue  yKa3aHHs K BBITOJIHEHHIO gtu.net/boo
naboparopHoit paboTel / Mapusi AnexcaHApoBHa 3acOBCKasl. - YXTa: 2017 k/27967
N3n-Bo YXTHHCKOTO TOCYJapCTBEHHOTO TEXHUYECKOTO
yHuBepcuteta, 2017. - 15 c.

6.| 3acoBckas, M. A. dusnueckas U KOJUIOUIHAS XUMUs. Bsi3kocThb 2017 http://lib.u
KUAKOCTeH : MeToaudeckne yKa3aHus K BHITIOTHEHUIO gtu.net/boo
naboparopHoO# paboTel / Mapust AnlekcaHapoBHA 3aCOBCKas. - YXTa : k/27967
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http://lib.ugtu.net/book/578
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http://lib.ugtu.net/book/578
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http://lib.ugtu.net/book/27498
http://lib.ugtu.net/book/27498
http://lib.ugtu.net/book/27967
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http://lib.ugtu.net/book/27967
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http://lib.ugtu.net/book/27967
http://lib.ugtu.net/book/27967

5. IIporpammHoe odecrieuenue u UHTEpHET-pecypchbl

5.1. IlepeyeHb pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHUKAUMOHHOH cetu '"WHTepHer",
HEO00XOUMBbIX /115l OCBOEHUS TUCHUILIHHBI

KaTaJior 00pa30BaTeIbHBIX HHTEPHET-pecypcoB http:// www.edu.ru/

XVUMUYECKUH KaTaJloT: XUMUYeCKue pecypcsl Pyrera http://www.ximicat.com/

[Topran pyngameHTaIbHOTO XUMHYECKOro oopa3zoBanus Poccun http:// www.chemnet.ru

XuMuK: caiiT o xumun 1t XUMUKOB http://www.xumuk.ru/

Xumuueckuit cepsep http://www.Himhelp.ru.

5.2. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, IPOrPAMMHOI0 od0ecnevyeHUs: 1 HHGPOPMAUOHHBIX
CHCTEM, MCII0JIb3YeMbIX NPHU OCYIIeCTBIEHNH Y4eOHOI0 Npo1ecca no JMCHUILINHE

6. @OoHI OIEHOYHBIX CPEACTB /Ui NpPOBeJeHUs] TeKylledl M NPOMeKYTOUHOW aTTecTanuu
00y4YaIIUXCs M0 JUCHHILINHE npeAcTaBieH B [Ipunoxennu.

7. Onucanme MaTepHMaJIbHO-TEXHHMYeCcKOW 0a3pl, Heo0X0AMMON /I  OCyLIeCTBJICHUS
00pa3oBaTeIbHOIO NMpouecca Mo JMCUUIINHE

Jlexkuuu 1Mo JUCHMIUIMHE IPOBOJATCS B ayJUTOPUM OOLIEl W HeopraHudeckod xumuu. B
ayUTOPUU HMMECIOTCS HEOOXOaMMble Yy4eOHO-HarsiHble mocobus — Ilepumommyeckas tabmwma [1.U.
Memnneneesa, psiji HAIPSHKCHUH METaJUIOB, TaOJIHIIa PACTBOPUMOCTH COJICH.

[IpakTuueckue 3aHATHS MPOBOIATCA B YUeOHBIX JabopaTopuu Kadeapbl CTPOUTEILCTBA H
SKOHOMHKH (0OIIasi TUIOIaah — KB.M.), OCHAIIEHHBIX BCEM HEOOXOIMMBIM Y4eOHBIM J1a00paTOPHBIM
o0opy/loBaHWEM W peakTUBaMH, B TOM 4YHCIe: JiabopaTopHas MebOenb (CTONbl XUMHUYECKUE, IKad
BBITSDKHOM, MOWKM W Jp.); Tmpouee jaboparopHoe oOOpyIOBaHHE U MPHUOOPHI, HEOOXOIUMBIEC s
POBEJCHNUS y4eOHOro IKcrepuMenTa: pH-MeTpsl, TUTpOBaIbHBIE YCTAHOBKHU, CTEKIIsTHHAS U dapdopoBas
XUMHYECKasl TOCy/a, XMMUYECKHE PEaKTHBBI M Jp.; YydeOHo-HarsiiHble nocoobus: Ilepuognueckas
tabnuma J{.1. MenneneeBa, psij HanpspKEHUW METAIIOB, Tabnuia pacTBopuMmoctu cojiei. Ha kadenpe
umeetcst HeoOxonumoe konuuecTBo 1K, a Takke mpuUHTEPOB, CKAaHEPOB U KOMHUPOBAIBHBIX amlapaToB
uist  npoBeaeHuss yueOHoro mponecca. Bcece IIK moakmiodeHbl K pa3BUTOM BHYTPHBY30BCKOM
KOPIIOPAaTHUBHON KOMIBIOTEPHON CeTH, OOBEIUHSIOMEH JIOKaJbHBIE CETH BO BCEX AayIUTOPUSX
YHUBEPCUTETA B €AMHBIN alnapaTHO-IPOTrPaMMHBIN KOMILIEKC.
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1. Tlepeuyenb KoMNeTeHUM U 3TaNbI UX GopMHUPOBAHUS

Kox v HaumenoBanue

Jranbl (pOpMUPOBAHUS

JleCKpUNITOPHBIE  XapaKTEePUCTHKHU

KOMIIeTEeHIINH KOMIleTeHIIuH (cemecTp/ KOMIIETeHIIUH (OCHOBHbIE NMPU3HAKH)
pasjaei/TeMa THCHHUILUIUHBI)

OIIK-1 2 3HaTh: COBpPEMEHHBIE METOABI U

cpencTaa AKCIIEPUMEHTAIIbHBIX H

Crioco0eH pemiarth 3a/1a4w,
OTHOCSIIUECS K

po

ACATCIIBHOCTH, ITPUMCHAA
MCTOAbI MOJACIIMPOBAHUA,
MaTeMaTHYCCKOro aHajlin3a,
CCTCCTBCHHOHAYYHBIC U

€CCUOHAIbHOU

71a00paTOPHBIX UCCIICTOBAHMIA.

Ymers:

- BBIIIOJIHATL  OKCIICPUMCHTAJIBHBIC U
71a00paTOPHBIC UCCIICIOBAHHS,

- HHTEpIIPETUPOBATH [IOJy4YECHHBIE
pe3yabTaThl, COCTABJISTh M 3alIUIIAThH
OTYCTHI.

OOIIeH)KEHEPHbIE 3HAHUS Baaners:
- HaBBIKAMU TUTAHUPOBAHHUS
IKCIEPUMEHTA;
- COBPEMEHHBIMH CpeacTBaMu
00paboTKu AKCIIEPUMEHTAJIbHBIX
JTAHHBIX.

OIIK-4 2 3namo TEXHUKY XMMHYECKOIO

CnocobeH npoBOAUTH
U3MEpEeHUs U HaOI0ICHNUS,
o0OpabaTeIBaTh U
MIPEJICTaBISATh
IKCIIEPUMCHTAILHBIC JTaHHBIC

9KCHEPUMEHTa U CHocoObl 00pabOTKU
HIOJTYYCHHBIX JTAHHBIX

Ymemo UCTOJB30BATh  Pa3IMYHBIC
METOIbl M TOAXOJBl K OIUCAHUIO
IIOBCACHNA XHMMHKO-TCXHOJIOI'MYCCKUX
CHCTEM

Bradems TEOpETHYECKMUMU OCHOBAMH
XUMHUYECKOT O aHaIM3a U
MOJICIUPOBAaHUS, TEOPETHUYECKOTO U
9KCHEPUMEHTAIBHOT'O HUCCIIEJOBAHUSI.

2. TlacnmopTt ¢oHIa OLIEHOYHBIX CPEACTB

KoHnTtponmpyemslie Kon dopmMma HanmenoBanue
Ne | nmpaxkTnueckue KOHTPOJINPYEMOU | KOHTPOJIA OLIEHOYHOTI'O CPEACTBA
/0 | eAUHULBI (pa3aessl, KOMIIETEHIINH
TEMbI) AUCIUILINHBI (usu ee yacTH)
1 Paznmen 1-3 OIIK-1, TectupoBanue, | TecTbl pyOEKHOTO KOHTPOJIS,
OIIK-4 3aueT ¢ 3aJ1a4M JUIsl CaMOCTOSTENBHON
OLICHKOM paboThL, BOIPOCH K 3a4ETy C
OLICHKOU
3. Tloka3aTeju U KPUTEPUH OlIEHUBAHUS KOMIIETEHIIU, ONMCAHNE KAJ OIleHUBAHUS
Kog [Toxazarenu [IIkana oneHNBaHUA Kpurepun oniennBanus
KoMmImeTre | chopMHUpOBaHHOCTH
HIIUU
3HaTB: COBpEMEHHbIE [Toporosslii ypoBeHb 3HaTh: -OCHOBBI IUIAaHUPOBAHMS,
METO/IBI U CPENICTBA (oGs13aTeNnbHBIN) MpoBeJEHUS U 00pabOTKU PE3yIbTaTOB
OIIK-1 AKCIEPUMEHTAJIbHBIX U DKCIIEPUMEHTa,  OCHOBBI  METOJIOB
1a00paTOPHBIX OLICHKH PEe3YJIbTaTOB HCCIIEOBAHU,
VCCIIEJOBAHMI. CHocoOBI MPECTABICHHS HAYYHO-




TEXHUYECKON MH(pOpMAITIH

- TEOPETHYECKUM KOHTPOJIMPYEMBIN
Marepuaia ;10 50%
[ToBbIIeHHBIN YpOBEeHb | 3HATH TEOPETUYECKUI

(TI0 OTHOIIICHHIO K
IIOPOTOBOMY YPOBHIO)

KOHTPOJIUpYEeMbIH MaTepuai 10 99%

YmMmernb:

- BBIIIOJIHATH
JKCIIEPUMEHTANIbHBIE U
nabopaTopHbIE
HCCIICJIOBAHUS,

- HHTEPIIPETUPOBATH
MOJTy4YeHHbBIC
PE3YJIbTaTHI,
COCTaBIISITh U
3alumaTb OTYCTHI.

[ToporoBslii ypoBeHb
(o0s13aTebHBIN)

Ymems. - mNpaBUIBHO HCIIOJIB30BAThH
JIOCTH)KECHUSI HAYKH TP MMOCTAaHOBKE U
IIPOBEJICHUU SKCIICPUMEHTAa B 00JIaCTH
POCKTHUPOBAHUS, TEXHOJIOTMH u
SKCILIyaTal[id 3JICKTPOHHBIX CPEJICTB,
OpaBWIbHO  KJIacCHPUIMPOBATH U
HaXOUTh HAyYHO-TEXHUYECKYIO
nH(OPMAIIHIO B obnactu
IIPOCKTHUPOBAHMSI, TEXHOJOTMH u
OKCIUTyaTal[ii DJICKTPOHHBIX CPEJICTB,
NPaBWIbHO  OGOPMIIATH  PE3YJIbTAThI
HCCIIeIOBaHUI B obractu
IIPOCKTHPOBAHMSI, TEXHOJOTHMH u
OKCILTyaTaI[iH JICKTPOHHBIX CPEJICTB;

- peliath TUIOBBIC 3a/1a4YH, BBIIOJIHATH
THIIOBBIE 3aIaHHUs

[ToBbIlIeHHBIN YPOBEHB
(TI0 OTHOIIIEHUIO K
MIOPOTOBOMY YPOBHIO)

YMeTh pemarbh 3aadyd MOBBIILIEHHOTO
YPOBHS

Baanerb:

- HABBIKaMH
TUTAHUPOBAHUS
IKCIIEPUMEHTA;

- COBPEMEHHBIMH
cpencTBamMu o0pabOTKH
AKCIIEPUMEHTAIbHBIX
JAHHBIX.

IToporoselit ypoBeHb
(oGs13aTenbHBIN)

BJIaIIeTI) - HaBBIKaMH IUIAHUPOBAHUA U
IIPOBEJEHUS JKCIIEPUMEHTA, HAaBBIKAMU
MMPUMCHCHUA COBPCMCHHBIX
IIPOTPaMMHBIX ~ CPEICTB,  HaBbIKaMU
aHaJIM3a Hay4HOH MH(pOpMaluu B CBOEH
IpeIMETHOM 00IacTH 3HaHUS,

- TCOPETUYCCKUMHU OCHOBaMU (1)I/I3I/IKO-
MaTEMaTHYECKOT O anmapara Ui
TEOPETUYECKOTO u
HKCIEPUMEHTAIBHOIO UCCIIEI0BAHUS.

[ToBbIIEHHBIN YPOBEHB
(TI0 OTHOIIICHHIO K
MMOPOTrOBOMY YPOBHIO)

BJ'Ia}IeTI) MPaKTUYCCKUMHU  HaBBbIKAMH
pa6OTLI C (I)I/ISI/IKO'MaTeMaTI/I‘-IeCKI/IM
anmaparomMm s TCOPETHUYCCKOI0 U
SKCIICPUMCHTAJIbHOT'O UCCJICTOBAHUSA

OIlIK-4

3Hamb TEXHUKY
XUMHUYECKOTO
IKCIIEPUMEHTA U
croco0bl 00paboTKH
MOJTYYECHHBIX JTaHHBIX

[Toporosslii ypoBeHb
(o0s13aTenbHBIN)

3HaTh TEOPETUYECKUI
KOHTpOJIMpYyeMbIil Matepuaia 10 50%

[ToBbIIEHHBIN YPOBEHB
(M0  OTHONIGHHIO K
TTOPOTOBOMY YPOBHIO)

3HaTh TEOPETUYECKUN
KOHTPOJIMPYEMBbII Matepuai 10 99%

Ymems ucrions3oBaTh
pa3uYHbIE METO/bI U
MOAXOObI K OMTUCAHUIO
MMOBEIECHHUS XMMHKO-

[Toporosslii ypoBeHb
(o0s13aTenbHBIN)

Ymern peuiaTh TUIIOBEIC 3a/1a4H,
BBIINNOJIHATH THUITIOBBLIC 3aJaHUA

[ToBbIIEHHBIN YPOBEHB
(M0  OTHONIGHHIO K

YMeTh peuaTh 3aJa4r IMOBBINICHHOT'O
YPOBHS

TEXHOJIOTHYECKUX MTOPOTOBOMY YPOBHIO)

CUCTEM

Braoemso [ToporoBeiii  ypoBeHb | Bragetp TeopeTMYECKMMU OCHOBaMH
TEOPETUYECKUMHU (o0s13aTenbHBIN) XUMHYECKOTO aHam3a u




OCHOBaMH
XUMHUYCCKOI'0O aHajin3a
U MOACIIMPOBAHHA,
TCOPCTUUCCKOI'O U
OKCIICPUMCEHTAJIBHOT'O
HCCICI0BaHUs.

MOACIIUPOBAaHUA, TECOPETHYCCKOIO U
OKCIICPUMCHTAJIbHOT'O UCCJICIOBAHUS.

[ToBbIlIEHHBIN YPOBEHB
(mo  OTHOWICHHWIO K
[IOPOTOBOMY YPOBHIO)

BJ'IaI[eTB IMPAKTUYCCKUMHU  HaBbIKaMHU
XHMHUYCCKOI'O aHajln3a u
MOACINPOBAaHUA, TECOPETHYECKOIO U
OKCIICPUMCHTAJIbHOT'O UCCJICIOBAHUS.

4. KomneTeHTHOCTHO-opHeHTUPOBaHHbIe 3a1aHus (KO3)
OCHOBHBIM CpelICTBOM (OPMUPOBAHUS KOMIIETEHTHOCTEH BBICTYMAIOT KOMIETCHTHOCTHO-

PHEHTHPOBAHHBIC 33aHUS:
- BOIIPOCHI JUIs coOeceoBaHus o TeMaM 1-3;

- 3a71a4M JJIS1 CaMOCTOSTEIbHOM paboTs! 1-3;

- BOIIPOCHI AJId MMOATOTOBKH K 3a4Y€Ty C OHGHKOﬁ;

HaHHbIe KO3 npeaACTaBJIAOT 000l KOMILIEKCHEIE 3alaHuA, IPpCAHA3HAUCHHBIC AJII KOHTPOJIA YPOBHA
YCI€BAEMOCTHU U OCBOCHHA KOMHCTCHHI/IfI Yy CTYyACHTA 110 BCEM pasaciaM AUCHUILIMHBI «Du3mueckas

XUMUSD.
JIist TEKYIIEro KOHTPOJISl IPUMEHSIOTCSI CAMOCTOSITENTbHBIE paOOTHI.

CamocrosTenpHas pa60Ta — OTO CpCACTBO IIPOBCPKHU YMCHI/Iﬁ MNPUMCHATH IMOJTYYCHHBIC 3HAHUSA IJISA

peleHys 3a1a4 ONPEIEIEHHOrO TUIIA IO TEME WK Pa3Jiely.
IIpoMexyTOUHBII KOHTPOJIb PEACTABIISIET COOOM 3aUeT C OLIEHKOM.

4.1. TecTbl py0esKHOT0 KOHTPOJISI
Tema: «XuMHYECKASA TEPMOIAMHAMHUKA)
Bapuanr 1
1. Cxema CS2(I") = CS2(2K) otpakaer mporiecc:
1. Xumnueckuit; 2. Bosronku; 3. Konnencauuu; 4. [Inasnenus; 5. Mcnapenus.
2. s npouecca C2H5SOH(K) +302(I") = 2C0O2(T") + 3H20(2K) cnpaBennuBo
YT1BepxkaeHuE:
. AH<0; sHn0oTepMHUECKHI; TEMIIEPATypa B CUCTEME TOHMKAETCS;
. AH>0; sHnoTepMUUECKHii; TEMIIEPATypa B CUCTEME TOHMKAETCS;
. AH<0; sk30TepMHUUECKHii; TeMIIepaTypa B CUCTEME MOHUKAETCS;
. AH>0; sHaoTepMHuecKuii; TeMIepaTypa B CUCTEME MTOBBIILIAETCS;
. AH<0; sK30TepMHUECKHIi; TEMIIEpATypa B CUCTEME IOBBIIIAETCS.
. Tennosoii s ekt npouecca Ca(K)+CI2(I")=CaCl2(K) mpu 298 K umeer Ha3zBaHue:
. CrangaprtHas SHTaIbIUS 00pa30BaHMsI BEILIECTBA;
. CranpapTHas TEIIIOTa CropaHus BEILECTBA;
. CrangapTHas TemioTa ruipaToo0opa3oBaHus;
. IHTEerpasbHas TeminoTa pacTBOPEHUS;
. TenoTa pa3z6aBieHus pacTBopa.
. KanopuitHocTs mpoIyKTOB (110 CTaHAAPTHBIM TEIJIOTaM cropaHus, K/[>x/Moib)
B psily BellecTB: GppykTo3a - rioko3a(o) - rioko3a(f)
- 2827,0 - 2802,6 - 2808,0
W3MEHSETCS CIASAYIOMNUM 00pa3oMm:
1. YBenuuusaercs; 2. Ymensmaercs; 3. [IpoxoauT yepe3 Mmakcumym;
. [Ipoxoaut uepe3 MuanmyM; 5. IIpakTnueckn He U3MEHSAETCA.
. Ans peakimun H20(K) + CaO(K) = Ca(OH)2(K) cripaBenmuBo COOTHOIICHUE
.AH=AU, 1. x. An =0; 2. AH < AU, 1. k. An<0; 3. AH > AU, T. k. An >0;
.AH =AU, 1. x. An>0; 5. AH=AU, 1. k. An< 0.
. IlepBblil 3aKOH TEPMOAMHAMUKH - ITO 3aKOH:
. CoxpaHeHus SHEpruy;
. Bo3pacranus 3HTponuu B U30JIUPOBAHHOU CUCTEME;
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. CtpemsieHune 3HTponHHU BemecTBa K Hymto mpu T — 0;

. HezaBucumocTu TemnoBoro addexra oT myTu mnporiecca;

. IlocTostHCTBA COCTaBa CUCTEMBI.

. Maremaruueckoe BelpakeHue | 3aKkoHa TEpMOJUHAMUKY UMEET BUJL:
.TdS >6Q; 2. QV = AU; 3.dS=08Q /T; 4. TdS>dU + W; 5. Q = AU + pAV.
. BTopoii 3aKk0H TEpMOJIMHAMUKY - 3TO 3aKOH:

. CoxpaHeHus 3HEpruy;

. Bozpactanus sHTponuu B U30JMPOBAHHON CUCTEME;

. CtpemiieHune 3HTpoNMH BerecTBa K Hyito mpu T — 0;

. HezaBucumocTu TernoBoro a¢g¢gekra ot myTH mporecca;

. IlocTosiHCTBA cOCTaBa CUCTEMBI.

9. Ourponus B paay Bemwects H2(I') - C(TPA®UT) - CH4(I') uzmensercs
CIIEAYIOIINUM 00pa3zoMm:

1. YBenuuuBaercs; 2. Ymensiaercs; 3. [IpoxoauT uepe3 MakcuMym;
4. ITpoxoaut uepe3 MUHUMYM; 5. [IpakTHUeCKU HE U3MEHSETCS.

10. DHTpONUSs yBEIUUUBAETCS B PSIAY BEIIECTB:

1. S(POMB) - SO2(T) - SO3(T")

2. H20(K) - H20(I') - H20(K)

3. 12(T") - C12(T) - F2(I")

4. S02(I") - C(I'PAD) - CO2(T)

5.03() - 02(I) - O(I).

11. DHTpOnNMSs yBEIUUMBAETCS B pe3yiIbTaTe IPOTEKAHUS PEAKIUU:

1. 2H2(I') + CO(T") = CH30OH(I'); 2. CO2(I') + H2(I") = COI") + H20(I);
3. H2(I') +12(T") = 2HI(T'); 4. 2NO2(I") = 2NO(T") + O2(I);

5. C'PA®UT) + O2(I') = CO2(I).

12. Haumenee npounbiM siBisiercst coenunenne: AGO

298, x[x / momnb

1. GeO2(K) -500,79

2. Sn0O2(K) -519,83

3. PbO2(K) -217,55

4. CO2(I") -394,37

5. Si02(K) -856,67.

13. Kpurepuem caMonpou3BOIbHOTO MIPOTEKAHUS IIPOLiecca B U30JUPOBAHHOM
CUCTEME SIBIISIETCS U3MEHEHUE (PyHKIIHH:

1. AS>0; 2. AH>0; 3. AA<O; 4. AG<O0; 5. 2ui dni<0.

14. Kputepuem caMonpou3BOJIbHOTO MPOTEKAHUS MTPOLiecca B OTKPBITON

CUCTEME SIBIISIETCSI U3MEHEHUe (PYHKIIHH:

1. AS>0; 2. AH>0; 3. AA<O; 4. AG<0; 5. > ui dni<0.

15. Peaknus Zn(K) + 2HCI(P) = ZnCI12(P) + H2(I') mpoTekaeT caMOonporu3BOILHO
npu P = const u T = 298K, noToMy 4TO CripaBeyIMBO YTBEPKIAECHHUE:

1. AS<0; 2. AH<0; 3. AG<0; 4. AA<0; 5. AS>O0.

NP W —0— J9QWn =W

Tema: «XumMHnuyecKkoe paBHOBeCHE»
Bapwanr 1.

1. TepMoAMHAMUYECKUM PU3HAKOM XUMHUYECKOTO PABHOBECHUS SIBIISETCS
YTBEPXKACHUE:

1.AH=0;2.AG=0;3.Ci=const;4.v=Vv; 5. AS=0.

2. KosnmuecTBEeHHON XapaKTEPUCTUKON XUMHYECKOTO PAaBHOBECHS B UCAIIBHOU
cucTeMe ABISIOTCS 00€ KOHCTaHThl XMMUYECKOTO PaBHOBECHS:

1.KPuKf; 2. Kau Kf; 3. KcuKa; 4. Kcu KP; 5. Kau KC .

3. s peakuu: CO(IN) + H20(K) < CO2(T") + H2(I') BolpakeHue aJisi KOHCTAHTbI



XUMHYECCKOT'O paBHOBECHUA NMECT BU:

4. KoncranTa xumuueckoro paBHoBecusi KP 6e3paszmepna, eciu cobmrogaercs
Ycnosue:

1.An>0;2.An=0;3.An<0;4.An=1;5.An< 1.

5. Bnusinue temnepatypsl pu P = const Ha BeJIMUNHY KOHCTAaHTBhI XUMHUYECKOTO
PaBHOBECHSI BBIPAXKAET ypaBHEHUE:

1. AG = RT (InITP'- InKP); 2. dInKC / dT = AU/RT2; 3. dInKP /dT = AH/ RT2;
4. AA = RT (InIIC' - InKC) ; 5. KP = KC(RT)An.

6. C yBennuenuem temieparypsl npu AH>0 koHCTaHTa XUMHUYECKOTO PaBHOBECHS
KP usmensiercs cienyromum o0pa3om:

1. YBenuuuBaercs; 2. YMenbaercs; 3. [I[poxoauT yepe3 MakCuMyM;

4. Ilpoxonut uepe3 MuUHUMYM; 5. [IpakTudyecku He U3MEHSIETCS.

7. Yto6s1 cmecTuTh paBHOBecHe peakiuu 4HBr(I') + O2(1") << 2H20 + 2Br2(I)
BITPaBO, HEOOXOMMO H3MEHUTH 00€ BETHYUHBI:

1. YBenuuuTh AaBiieHNE U YMEHBIINTH KOHLEHTpauuo 2 O ;

2. YBenuuuTh JaBJIEHUE U YBEIMUUTh KOHIeHTpauto HBr;

3. YMEHBIINTD JaBJICHUE U YBEIUYUTh KOHUEHTpauuto 2 O ;

4. YMeHbIINUTD JaBJICHHUE U YBEIUYUTh KOHLEHTpauuto 2 Br ;

5. VBenuuuth KoHUeHTpauuo 2 HO u 2 Br.

8. s peakuuu 2CO2(IN) < 2CO(T") + O2(I") mexxny konctantamu KP u KC
CIPaBEUTMBO COOTHOIIICHUE:

.KP > KC, 1. k. An>0; 2. KP=KC , 1. k. An =0; 3. KP > KC , T. k. An<0;
.KP=KC, 1. x. An>0; 5. KP < KC, 1. k. An<0.

. PaBHOBecue cMmemaeTcst BIpaBo NpH MOBBIIICHUH JIABJICHHUS B CHCTEME:!
.H2(T') + 12(T') < 2HI(T);

.2COM) + 02(IN) < 2CO2(T);

. CaCO3(K) & CaO(K) + CO2(I);

.2NH3(I') < N2(I') + 3H2(I);

. NH40H(P) << NH3(I') + H20(X) .

10. MakcumanbHsbIi Beixoq npoaykra B peakiuu 2H2(IN) + O2(T") < 2H20(I"), AH<0
COOTBETCTBYET yCIJIOBHSIM:

1. Beicokoe faBieHue; HU3Kas TeMIeparypa;

2. Huskoe nmaBieHme; BRICOKAs TEMIIEpPaTypa;

3. Huzkoe naBneHue; HU3Kas TeMIIeparypa;

4. JlaBieHHe HE BIMSET HA TPOIECC; HU3Kask TEMIIepaTypa;

5. JlaBieHue He BIMSET HA MPOLECC; BBICOKAs TeMIleparypa.

g W N~ OB~ —

Tema: «®@a3oBoe paBHoBecue. PacTBopbl»

Bapwanr 1.

1. Hucrno creneneit cBOOObI B paBHOBECHOH cucTeme, cocrosmeit nz C2ZHSOH
IIpH TeMIlepaTtype KuneHus (p = const), paBHO BEIHUUHE:
1.0;2.1;3.-1;4.2;5. 3.

2. Yucno creneneid cBOOOIBI B paBHOBECHOW CHCTEME, COCTOSIIECH U3 CMECH
razos: H2, CI2, HCI, paBHo BenuumHe:

1.3;2.1;3.2;4.0;5. -1.

3. TemnepaTypa MIIaBIeHUs JIbJIa C YMEHBIIICHUEM BEJIMYMHBI 1aBICHUS
YBEITUYNBACTCS, TaK KaK CIIPaBETMBO YTBEPKICHHE:

1. YBennuuBaercs AHmi;

2. Ymenpmaerca AHm;

3. YaenbHbI 006EM BOJIBI OOJIBINE YASTHHOTO 00BEMA JIB/IA;



4. Y nenbHbIN 00bEM BOIBI MEHBIIIE YIETHHOTO 00BEMA JIb/A;

5. YnenwsHbIM 00bEM BOJIBI PaBEH yEIBHOMY 00bEMY JIbA.

4. PactBOp, 00pazoBaHre KOTOPOTO U3 KOMIIOHEHTOB, B3SITHIX B OJIMHAKOBOM
arperaTHOM COCTOSTHUHU B JIIOOBIX COOTHOIIEHUSX, HE COITPOBOXKIACTCS
TEIUIOBBIM 3(pPEeKTOM 1 M3MEHEHHEM 00bEMa, 2 U3MEHEHHUE SHTPOITUH PABHO
W3MEHEHUIO SHTPOIHH MPU CMEUICHUU UJICAbHBIX T'a30B, UMEET HA3BaHUE:

PeanbHbIi;

2. ATepMalbHBbIii;

3. PerynspHslii;

4. UneannbHBIN;

5.HeuneanbHbIi.

5. 3akon Payms (I hopma) st uaeanbHBIX PaCTBOPOB UMEET MATEMAaTHUYECKOE
BBIpaKCHHE:

. ATk = KaCm; 2. Pi = xi0i P ; 3. OPPA=x2; 4. AT3= KxCm; 5. I = CmRT.
. Kpnockomnuueckast mocTosiHHas 3aBUCUT OT BEJIUYUHBI:

. MosnsipHOM KOHIIEHTPALUK pacTBOPA;

. [Ipupons! pacTBOpUTENS;

. MonsipHO MacChl paCTBOPEHHOTO BEILIECTBA;

. MonsiibHON KOHIIEHTpAIUU PacTBOPa;

. TennoTsl IIaBIEeHUsI PACTBOPEHHOTO BEIIECTBA.

N B~ WK — N -

Ocmotuueckoe nasienue 0,1- MOJSPHBIX PACTBOPOB YBEIMUUBACTCS B PALY
BELIECTB!

1. C6H1206 - AICI3 - NaCl;

2. CH30H - KCI - FeCl2;

3. FeCI3 - CuSO4 - KNO3;

4. CH30OH - C2H50H - C6H1206;

5. NaNO3 - Fe2(S04)3 - MgCl2.

8. Temmnepatypsl 3amep3anus 0,5 - MOTSUTBHBIX BOAHBIX pacTBopoB (1). AlCI3;
(2). Na2S04; (3). CH3COOH HnaxoasTcs B ONpeIeIeHHOM COOTHOIIIECHUH:

1. T(1) = T(2) =T(3);

2. T(1) < T(2)< T(3);

3.T(1)>T(2)>T(Q3),

4. T(1) >T(2)< T(3);

5. T(1)< T(2) > T(3).

9. Camas 6onpinas Temmneparypa kurnerus y 0,01 - MOJsIIbHOTO BOAHOTO
pacTBOpa ¢ paCTBOPEHHBIM BEILIECTBOM:

1. CH30H; 2. K2504; 3. NaCl; 4. MgCl2; 5. Fe2(S04)3.

10. Boansiii 0,1 - monspasiil pactBop C6H1206 npu 298 K n3oToHnuyeH pacTBopy ¢
OCMOTHYECKHUM JIaBJICHHEM:

1. 300,4 kllIa; 2. 154,2 xI1a; 3. 201,2 xI1a; 4. 247,7 xIla; 5. 508,3 kIla.

11. M3oTonnueckuii koadduument Boanoro pactsopa MgSO4 ( M = 120 r/mous ;
C=1071/100 r H20), kumsimero mpu 100,80C , paBeH BennuuHe:
1.1,43;2.1,85; 3.2,54; 4. 1,53; 5.1,00.

12. Temmneparypa 3amep3anus 0, 01- MmonsmsHOTO BogHOTO pactBopa NaCl paBHa
BEJIMYMHE!

1.-0,200 0C; 2. -0,0186 0C; 3. -0,0372 0C; 4. -0,0758 0C; 5. - 0,1234 0.

Tema: «®a30Bble paBHOBECUSD)

Bapuant I

1. Yucno creneneit cBOOOIbI B paBHOBECHOU cucteme, coctosimmii n3 C2HSOH
IIpU TEMIIEpaType KUIeHus (p=const), paBHO BETUUYHMHE:



1.0;2.1;3.-1;4.2;5. 3.

2. Yucno creneneid cBOOOIBI B paBHOBECHOM cucteme, coctosimieit n3 Mg(OH)2(x),
MgO(x), H20O(x), paBHO BEIHYHHE:

1.1;2.2;3.0;4.0; 5. -1.

3. TemnepaTypa MmIaBIeHUS JIbJ]a C YMEHBIIICHUEM BEJIMYUHBI IaBJICHS
YBEJIMUYUBAETCS, TaK KaK CIPABEIIMBO YTBEPKIACHHE:

1. YBemmuuBaercsa AHm;

2. Ymenbmaercsa AHm.;

3. YaenbHbI 00bEM BOJIBI OOJIBINE YASITHHOTO 00BEMA JIB/IA;

4. Y nenbHbIH 00bEM BOIBI MEHBIIIE YIETHHOTO 00BEMA JIb/A;

5. YenbHbI 00bEM BOJIBI PaBEH yIEILHOMY 00BbEMY JIbJA.

4. Ilpu yBenMYeHUH JAaBIICHUS TEMIIEpaTypa KUTICHUS )KHJIKOCTEH BCeraa
YBEJIMYUBAETCS, TaK KaK CIPaBeIMBBI 00a yTBEPKACHUS:

1. AHucn. > 0; V(napa) < V(kuakoctn); 2. AHucn. < 0; V(napa) <V (kuakocTn);
3. AHucn. > 0; V(mapa) >> V(xuakoctn); 4. AHucn. < 0; V(mapa)>V (Kuakoctu);
5. AHucn. > 0; V(mapa) = V(5KHIKOCTH).

5. st nuarpammel miiaBkocTu A-B (MoueBHHa - O€H30MHAsI KUCIO0TA) TUIT
CUCTEMBI UMEET ONpeiesieHue:

1. U3omopdHas c HeorpaHUYEHHOW PACTBOPUMOCTBIO B TBEPION U JKUIAKON
¢dazax;

2. HenzomopdHas ¢ mpocToii IBTEKTUKOM;

3. HeuzomopdHas ¢ 06pa3oBaHreM yCTONUYHUBOTO XUMHUECKOTO COSAMHECHHS,;

4. HenzomopdHas ¢ 00pa3oBaHHEM JBYX YCTONYMBBIX XUMHUYECKHIX

COCITMHEHHI;

5. C HeorpaHMYEHHOW PACTBOPUMOCTBIO B KUAKOW (Da3e u OrpaHUICHHOM

TAl Iz

v

A B
pPacTBOPUMOCTBIO B TBEPAOH (haze.

Yucna KOMIOHEHTOB, (a3 U cTeneHei cBoO0IbI Ul AMarpaMMbl TIIABKOCTH
A-B (MoueBuHa-OeH30lHas KUCI0Ta) B pUTypaTUBHOM Touke 1 paBHbI
BEITMYMHAM:
LLk=1,0=1,C=1;2.x=2,0=3,C=0;3.x=1,0=2,C=0;

4. k=2, 0=1,C=2;5.x=2,0=2,C=1.

JUist peaJIbHBIX pacCTBOPOB C MOJIOKUTEbHBIMU OTKJIOHEHHSIMU OT 3aKOHA

Payns cuisl B3auMOeHCTBUS MEXKIY OJHOPOIHBIMH U Pa3HOPOTHBIMHU
MOJIEKYJIaMH HAaXOASTCS B COOTHOILICHUH:

1. EA-A ~ EB-B > EA-B; 2. EA-A ~ EB-B ~ EA-B; 3. EA-A ~ EB-B < EA-B;
4. EA-A > EB-B = EA-B; 5. EA-A<EB-B ~ EA-B.

9. Xnopodopm (O) sBisiercst 3P PEeKTUBHBIM SKCTPAreHTOM Il U3BJICUEHHS KO
13 BOJIHOTO pacTBopa (B), Tak kak cripaBeyTMBBI 00a YTBEPIKICHUS:

1. K=CO iioga / CB #iona > 1, #ioq stydiiie pacTBOpsETCS B BOJIE;



2. K=CO iioga / CB #tiona > 1, iiox syd1ne pacTBOpseTcs B XJIOpopopme;
3.K=CO iioga / CB itona < 1, ioj rydiie pacTBOPSIETCS B BOJIE;

4. K=CO #ioga / C B #toga < 1, fiox ryuiie pacTBopsieTcs B Xjopodopme;
5.K=CO iioga / CB #iona = 1, 1o B paBHOI CTETICHU pacTBOPSIETCS B BOJIC U B
xjopodopme.

ITo Buny nuarpammsl kunenus A(CHCI3) - B(CH3COCH3) tun cuctemsl
HMeEET OIpeIEICHUE:

1. UneanbHbIN pacTBOp;

2. PeanbHblii pacTBOP € MOJIOKUTEIBHBIMU OTKJIOHEHUSIMU OT 3aKOHa Payis
0e3 azeoTporna;

3. PeanbHblil pacTBOp € OTPULIATEIBLHBIMUA OTKIOHEHUSAMH OT 3aKOHa Payis
0e3 azeoTporna;

4. PeanbHblil pacTBOP € MOJIOKUTEIBHBIMU OTKJIIOHEHUSIMH OT 3aKoHa Payis ¢
a3e0TpOIIOM;

5. PeanbHbII pacTBOp € OTPULIATEIBHBIMHU OTKJIOHEHUAMHU OT 3aKoHa Payns ¢
a3€0TPOIIOM.

tl¢

61
by

A [CHCI3) 30% B [CH3COCH9)

s pazaenenus cmecu xuakocred A(CHCI3) u B(CH3COCH3) Ha otnenbHble
KOMITOHEHTHI Hanbonee 3Q(EeKTUBHBIM SIBISIETCS METO/I;

1. IIpocTas neperonka;

2. ®pakiMoOHHAs IEPETOHKA;

3. Pextuduxanus B 0JHON KOJIOHHE;

4. Pextudukaius Ha 1ByX KOJOHHAX C Pa3IMYHBIM JaBICHUEM;

5. XuMH4Y€eCKO€E CBA3bIBAHUE OJHOTO U3 KOMIIOHEHTOB.

12. MetonoM pekTuuKau Ha oJHoi KojnoHHe cMmech 20 % A(H20) n
80% B(CH3COOH) M0OXHO pa3aenuTh Ha COCTaBHBIE YaCTH:

1. KommoneHT A (B KOHJIeHCaTe) U KOMIOHEHT B (B KyOOBOM OCTaTke);

2. KommoneHT A (B kyOOBOM ocTaTke) U KOMIIOHEHT B (B KoHAeHcaTe);

3. KomnoneHT A (B KOHJIgHCATe) U a3€0TpoIl (B KyOOBOM OCTaTKe);

4. KomnoneHnTt B (B koHAeHCaTe) 1 a3eoTporn (B KyOOBOM OCTaTKe);

5. Komnonent B (B ky0OBOM ocTaTke) U a3e0Tpom (B KOHJEHCATE).

13. B3auMHyI0 pacTBOPUMOCTD KUJIKOCTEN TPUATUIIAMUH - BOJIA C HUKHEH
KPUTUYECKOW TEMIIEpaTypOi paCTBOPEHHUS MOXKHO YBEJIUYUTD, €CITU
TEMIIEPATypPy CUCTEMbI U3MEHSATH ONPEAEIEHHBIM 00Pa30M:

1. YBenuuuBare; 2. YMenbiath; 3. Kak yBeauunBaTh, TaKk 1 yMEHbBIIATh;
4. TlopnepxuBath NOCTOSAHHOM; 5. He U3MeHsTh.

OrpaHnueHHO PACTBOPUMBIE KHIKOCTH BOJIa U aMUJIOBBIN criupT mipu 298 K
CIIOCOOHBI B COCTOSTHUH PaBHOBECHS 00Pa30BHIBATh CUCTEMY:



1. JIByCIOMHYIO CUCTEMY U3 JBYX YHUCTBIX KHUAKOCTEH;

2. JIByCJIOWHYIO CUCTEMY M3 JBYX HACBIIIEHHBIX PACTBOPOB;

3. JIByCJIOWHYIO CUCTEMY U3 JABYX HEHACBIILIEHHBIX PACTBOPOB;
4. OnHo(a3HbIi HACKIIIIEHHBIN PacTBOP;

5. OnHoda3Hblil HEHACHIIIEHHBIA PACTBOP.

15. Oprannyeckoe BeliecTa XJI0pohopM MOKHO OYUCTUTh METOJIOM MEPErOHKH C
BOJSIHBIM IIApOM, TaK KaK CIIPABEIMBO YTBEPKICHHUE.

1. t (meperoHkm) > t (pa3ioXKeHUs] OPraHUIECKOTO BEIECTBA);
2. t (meperoHku) < t (pasnoKeHUs1 OPraHUYECKOT O BEIIECTBA);
3. t (meperonkm) = t (pa3aoKEHHUS OPraHUIECKOTO BEIIECTBA);
4. t (meperonku) > 100 0C;

5. t (meperonkn) = 100 0C.

Tema: «PacTBOpPBI 3JIEKTPOJIUTOB. JJIeKTPUYECKasi IPOBOJAMMOCTH PACTBOPOB»
BapwuanT 1

1. Cpennee uucio yactuiy vx ais snekrpoiura Na3PO4 onpenensiercs 1o
dbopmyie:

1.(13-31)1/2; 2. (11 - 33)1/4; 3. (32 - 13)1/5; 4. (11 - 33)4; 5. (13 - 32)5.
2. Nonnas cuna B 1- monsipaom BogHoM pactBope AlCI3 paBHa BenmuuHe:
1.2,5;2.6;3.5;43; 5. 4.

3. 3aKOHOM HE3aBUCUMOTO JIBUKeHUsI HOHOB Kounbpayiia siBisiercs
MaTEeMaTHYeCKOE BbIpaKeHHUE:

LMo =f\; 2. A =2 - V; 3. A=A+ + A—); 4. Ao = Ao

+ + Ao

— 5A=A0-BC.

4. MounsipHas 3JeKTprUecKas IpoBOAUMOCTh BOIHOTO pacTBopa CuSO4 ¢
YBEJIMYEHUEM KOHIIEHTPALUU U3MEHSIETCS CIeAYIOINUM 00pazoMm:

1. YBennuuBaercs; 2. He usmensercs; 3. YMeHbIaercs;

4. IIpoxonut uyepe3 MUHUMYM; 5. [IpoxoauT yepe3 MakCUMyM.

5. DnexTpuueckas npoBoAUMocTh 0,1 - MOJIIPHBIX BOJHBIX PACTBOPOB
YMEHBILIAETCS B Py BEILIECTB!

. CH3COOH - HCI - NaOH;

. NaOH - CH3COOH - HCl,

. KCI - NaOH - CH3COOH;

. CH3COOH - NaOH - HCl,

. NH4OH 3aBucumocts A = f C npsMonuHeliHa ajs 3JeKTpoJIuTa:

. NH40H; 2. CH3COOH; 3. HF; 4. HCI; 5. H2SO3.

. Ha koHCTaHTYy Aucconmalum caadoro 3JIeKTPOINTa BIUsSET BETUUYNHA

. Monnas cuna pactBopa;

. Konnentpanus;

. AKTUBHOCTb;

. JlaBnenue;

. [Ipupona snexrponura.

. MeTonom n3mepeHus 3JeKTpuieckoi npoBoauMocTH pactBopa H2SO4 moxHO
OTIPEICTTUTh BEIUYUHY:

1. IIponssenenue pacrsopumoctu 11P;

2. KoHcranTy nuccounanuu Kn;

3. MonHoe npousseaeHue Boasl Kw;

4. Koa¢pduuueHT >nekTpruueckoi IpoBoAUMOCTH fA;

5. PactBopumocTs S.

9. AHOMaNIbHO BBICOKAs MOABHKHOCTh MOHA BOJOPO/Ia B BOJHOM PAaCTBOPE
00yCIIOBJIEHA CIEAYIOMNUM (HaKTOPOM:

NP WD~ J9PFP WUV PDAWDNPRE



1. ManbIM pa3MepoM HOHa;

2. MansIM 3aps10M HOHA;

3. OcoObIM MEXaHU3MOM JIBHOKCHHS HOHA,
4. Murpanuei uoHa;

5. Hannuuem apyrux noHOB.

Tema: «XuMHYecKasi KHHETHKA M KATAJIN3)

Bapwuant 1

1. dns peakuu CS2 (x) + 302 (r) = CO2 (1) + 2SO2 (r) BeIpa)keHUE 3aKOHA
JNEUCTBYIOLIUX MacC UMEET BUJ:

l.v=k;2.302v=kC;3.3CS2 02v=KkC -C;4.CS2v=kC;5.CS202v=kC -C.
2. Tlopsimok ¥ MOJIEKYISIPHOCTh PEAKIIMU COBNAIAIOT, €CJIM CIIPABEIJIUBO
YTBEPKJICHUE:

1. Peakmus MHOTOCTaAUAHAS,

2. Peakuus rereporeHHas;

3. Peaknus npoctast ofHOCTaIUHAS;

4. KoHIIEHTpalMy BEIIECTB BEJIMKH;

5. KonuneHtpanust mpoayKTOB peakiuu 00JIbIIe KOHIICHTPAIUHA UCXOIHBIX
BEILIECTB.

3. [Nopsanok peakuuu 2A+ B = C+ /I paBeH HyI10, €CIIM €€ CKOPOCTh BhIpa)kaeTcs
YpaBHEHUEM:

1.v=kCA;2.v=kC-CAB;3. v=kCA

2;4v=k;5 v=kC-CAB2.

4. Ilo Buay kunetnueckoro ypaBHenus k =t1lnCCO nopsigok peakuuu paBeH
BEJIMYUHE!

1.3;2.1;3.0;4.2;5.15.

5. KoHcTaHTa CKOPOCTH peaKIuy BTOPOTO MOPSAKA UMEET €AMHUIIBI U3MEPEHUS:
1. Momnb-1 -1 ‘muH -1; 2. Monb-2 ‘n2 - muH -1; 3. MuH -1,

4. Monb-1 -1 ‘muH -1; 5.MuHn -2.

Jljig peakiuu HyJIeBOro MopsAKka BpeMsl MOIYIPEBPALEHUS HCCIEAYEMOTO
BEIleCTBa onpezensercs no popmyie:

1.kC Ct01|2—=;

2kin2t12=;

3.01]2 kC1t=;

4.201|2 2kC3t =;

5.2kCt 012 =.

JUd peakuy TPETHETO MOPsIiKa JIMHENHAs 3aBUCUMOCTb KOHIIEHTPALIUU OT
BpPEMEHH NPOTEKaHMsI peakuu HaOI0JaeTcs B KOOpAUHATAX:
1.InC-t;2.C-t;3.Ct2—-;4.1C12 -, 5. tC1-.

ITpu yBenuuenun temnepatypsl Ha 40 K npu v = 2 ckopocTh peakuuu
W3MEHUTCS CIIEAYIONUM 00pa3oMm:

1. He u3menwuTcs;

2. YBenuuutcs B 8 pas;

3. YBenuuurtcs B 2 pasa;

4. YBenmuunred B 16 pas;

5. Ymenspmuresd B 16 pas.

VYpaBHeHHne AppeHnyca B SKCIIOHEHIIHAIbHOM JopMe UMeeT BUJ:
1.1/20tClk=; 2. RTEAk B—=-e; 3.y =TT 10kk + =2 + 4; 4.C CC Ct1k00-—=; 5. C = COe-kt.
IIpu yBenuuenuu temMnepaTypbl CKOPOCTh PEAKIIMH YBEINUUBAETCS, TaK KaK



CIpaBeJIMBO YTBEPKIACHUE:
1. YBenuuuBaeTcsi CKOPOCTh IBUKEHUS MOJIEKYIT,

2. YBeIMYMUBACTCS YUCIO aKTUBHBIX MOJIEKYJ;

3. Beigensercs TenioTa npu NpoTeKaHUHU PEaKInu;

4. YMeHbIIaeTCs YUCIO AKTUBHBIX MOJIEKYJ;

5. IloryomniaeTcs TemioTa Npu NPOTEKAHUK PEaAKITUH.

11. Peakiusi TepMOJIMHAMUYECKH BO3MOHA, 3 KHHETUYECKU HE BO3MOXKHA MTPU
W3MEHEHHUU BEIUYNH:

1.AG=0; EA 5x0; 2. AG<0; EA —> 0; 3. AG> 0; EA — x;

4. AG<0; EA —> ;5. AG=0; EA = const.

I'ereporennas peakuus MpoTeKkaeT B KUHETUYECKON 001acTH, ecliu 11 Heé
XapaKkTepHbl 00€ 3aKOHOMEPHOCTH:

1. Ha ckopocCTh peakuuuy BIUsET IEpEMEIIMBAHNE PACTBOPA U TEMIIEPATYPA;
2. Ha ckopocTh peakiiuu He BIUsET MepEMENIMBAHNE PACTBOPA; SHEPTHS
aKTHUBAI[MU MaJa;

3. Ha ckopocTh peakiuu BIusieT epeMeIInBaHNEe PACTBOPA; SHEPTH
aKTHUBAI[MU BBICOKA;

4. Ha ckopOCTh peakiivu He BIUSET MepEMENIMBAHNE PACTBOPA; SHEPTHS
aKTHUBAI[MU BBICOKA;

5. TemniepaTypHbIit KOA(QOUIMEHT peaKIuu U SHEPT U AKTUBAIIUU MaJIbI.

13. Tlo Teopuu XUMUYECKOM KMHETUKH CTEPUUECKUN (PaKTOp — ITO BEIMUYUHA!
1. Xapakrepusyromas MUHUMaIbHBIN 3a1ac SHEPTUU YaCTULBI B MOMEHT
CTOJIKHOBEHUS, HEOOXOAUMBIi JIJIs1 B3aUMOICUCTBUS;

2. Onpenenstonias OpPUSHTAINIO YACTHI] B MOMEHT CTOJIKHOBEHHS;

3. YuuTeiBaromas J0J10 AKTUBHBIX KOMIUIEKCOB, IPEBPATUBIINXCS B IPOAYKT
peaKuuu;

4. XapakTepusyroiasi OOIIHii 3amac YJHEPTUU YaCTHUIIBL;

5. YMeHbIIamas 3Hepruio aKTUBALMK PEArupyroLIed YaCTULIBI.

Karanuzatop yBenuuuBaeT CKOPOCTh PEAKIUH, TaK KaK U3MEHSAETCS BEJINYUHA!
1. KoHcTaHTa paBHOBECHSI YBEIMUNBAETCS;

2. Temnora BEIIEIACTCS,

3. KoHcTaHTa paBHOBECHS YMEHBIIIAETCS;

4. Temiora IoIJIOIACTCS,

5. DHeprus akTUBallMM YMEHbILIAETCS.

15. BemrecTBo, NOBBIIAKOIIEE AKTUBHOCTh TBEPAOIO KaTAIM3aTOPa, UMEET
Ha3BaHHE:

1. Uaunmatop; 2. Uuruburop; 3. [Ipomorop; 4. Mynerumiet; 5. @epMmeHT.

4.2. Bonipocs! VISl NOATOTOBKH K 324€TY € OLIEHKOI

1. ITpenmeT XUMHUUYECKOM TepMOAUHAMUKN. OCHOBHBIE ITOHATHUS U BEINYUHBI.
2.0Heprus cucteMbl. @opMBI 00MEHA YHEPTHEH CUCTEMBI C OKPYKAFOIIEH CPEIOi.
3.I1epBeIii 3aK0H TEPMOTUHAMUKH.

4.00MeH >Hepruei B popme TerioThl. TermioeMKoCTH.

5. 3akoH I'ecca.

6. PacueTsl TerioBbIX 9)(PEKTOB XUMUUECKUX PEAKIIHIA.

7. TerunoTsl 06pazoBanus. TemaoThl cropaHusl.

8. OCHOBHOI CMBICIT 1 3HAYEHHE BTOPOT'O 3aKOHA TEPMOINHAMHKH.

9. O BO3MOKHOCTH U HAalIPaBJIEHUU CAMOIIPOU3BOJIBHOTO MPOTEKAHUS ITPOLIECCOB.
10. DuTponus. HeoOpaTuMble mpoIECcCHI.



11.PacueT n3aMeHEeHUs SHTPONUHU B PA3TUYHBIX IIPOLIECCaX.

12.XuMHuueckoe paBHOBECHE KaK YaCTHBIM CITydaid 00IIeH mpoOieMbl paBHOBECHS ..

13. TepmoinHaMUUECKUI BBIBOJI 3aKOHA JACHCTBYIOIIUX MAacC.

14.KoHCTaHTBI paBHOBECHS.

15.0cHOBHBIE TOHATHUS TEMBI: (a3a, KOMIOHEHT, CTEIIEHb CBOOOIBI.

16.YcnoBusi paBHOBecHsI B reTeporeHHbIX cuctemax. [IpaBmio ¢a3 ['mO6ca, ypaBuenue Knameiipona-
Knaysuyca.

17. ®usuko-xumuueckuii anamu3. Paborei H.C. KypnakoBa. IlpuHIMIBI HEOpepbmMHOCTH U
COOTBETCTBHUSI.

18. OnqHO KOMIIOHEHTHBIE CUCTEMBI. [[narpamma cOCTOSIHUSI BOJIBI.

19.Ananu3 nuarpamMm JBYXKOMIIOHEHTHBIX CUCTEM C 3BTEKTHUKOW, TBEPJbIMH PACTBOPAMHU, XUMUUYECKUMU
coequHEHUSAMU. TPEXKOMIIOHEHTHBIE CHCTEMBI.

20.Tepmuueckuii ananu3. Kpusble oXnax1eHusl.

21. CBobGonnas sueprus [ mooca.

22 .HanpaBieHHOCTh XMMHUYECKUX PEaKLIUM.

23.TepmouHaMU4YECKUE PACUYETHI.

24.CKopOoCTh XUMHUYECKUX PEAKITUH.

25.@aKTopHl, BIUSIOUINE Ha CKOPOCTh PEAKIIUM.

26.3akoH ['ynbnbepra-Baare

27.bnaronpusaTHbBIE COYJapEHUS MOJICKY.

28.KoHCTaHTa CKOPOCTH peaKLUi.

29.MonekynspHbIE peaKuu.

30.1lenHble peakuuu.

31.'oMOreHHslii KaTanus.

32.I'eTeporeHHbli KaTajius.

33.00paTumble peakIiuH.

34. Xumnueckoe paBHoBecue. [Ipunnun Jle-lllaTtenbe.

35.KuHeTrKa 1 paBHOBECUE B TE€TEPOTCHHBIX CUCTEMAX.

36.Pacuet Temneparyp ¥ KOHCTAaHT PaBHOBECHSI.

4.3. KomiuiekT 3ajaHuii VIl caMOCTOATEIbHON padoThI
1. PackpoiiTe cMBICII OCHOBHBIX IOHATHN TEPMOAMHAMUKH: TEPMOJMHAMHUYECKASI CUCTEMA, ITapaMETPBI
COCTOSIHMSI, TEPMOAMHAMUYECKHN MTPOLIECC.
2. Kakue BuibI porieccoB u3yyaet TepmoauHaMuka? Jlaiite noapo6Hoe 0ObsICHEHHE.
3. aiite GopMyIHpPOBKY U MaTeMaTHUECKOE BrIpakeHHe | 3aKkoHa TepMOJUHAMUKH.
4. OOBsicHUTE MOHATUA: (PYHKIUS COCTOSIHUA M (PYHKLHUS INpoLecca Ha MpUMEpe TaKuX MOHATHH Kak
BHYTPEHHSIS SHEPTUsl, SHTANbIN, paboTa, TEIoTa.
5. JlaiiTe onpeneneHne U packpoite GU3NUECKUil CMBICIT SHTAJIBIIUU U BHYTPEHHEH SHEPTHH.
6. Jlaiite ompezaenenue TeruioBoro 3¢dexra mporecca. Kakoil mpoiiecc Ha3bIBae€TCs SHI0-, a KaKOM
sKk30TepmuueckuM? Kakue 3HakM TEMIOBBIX 3((PEKTOB MPUHATHI B TEPMOJUHAMUKE?
7. Kakue ycimoBHs B TEPMOJAMHAMUKE MPUHSATHI 3a CTaHAapTHbIE? [laiiTe ompenesieHue CTaHIApTHOM
SHMANLNUU 00PA306aHUA CIIOKHOTO BEIIECTBA

AfH*298. Kakossl 3Hauenus AfH 298 npocThIx BeniecTs 1 mporoHa H+?
8. B dWem pasHHIa MEXAYy MOHATUAMH: SHTalblus peakuuu ArH°298 w sHTanenus oOpa3oBaHHs

BerrectBa AfH°298? B Kakux eIUHHUIIAX U3MEPSIOTCS

ArH°298u AfH®2987

9. YTo Takoe TEMIOEMKOCTb BEIIECTBA, U B KAKMX €AMHMIIAX OHA U3MEpSETCs?
Yem orimmuarotes Apyr ot apyra Cv u Cp? Kak temmoeMkocTs BemectBa Cp
3aBHCHUT OT TEMIIEPATYPHI?



10. 3anummmre ypasnenue Kupxeoga, naroiiee 3aBUCUMOCTh HTAJIBITHH MPoLiecca OT TemmepaTtypsl. Kak
paccuMTaTh YHTAIBIINIO PEAKIIMU TIPU 3aIaHHOMN TemIieparype?

11. Cdopmynupyiite Il 3aKkoH TEpMOAMHAMUKMA M 3aMUIIATE €r0 MaTEMaTUYeCKOe BBIPAKCHHE.
Harmumure o6benuuennoe ypasuenue [ u Il 3akoHOB

TEPMOJUHAMUKHU.

12. Kakas yHKIUS SBISETCS KPUTEPUEM HAMIPABICHHOCTH MPOLIECCOB B M30JIMPOBAHHOM crcTeMe?
KaxoBbl TEpMOIMHAMUYECKHUE YCIOBHSI CaMOIPOU3BOJIBHOIO IPOTEKAHNUS IIPOLIECCa U PABHOBECHSI B
M30JIMPOBAHHOM cucTteme?

13. Chopmynupyiite TpeTuil 3aK0H TepMoauHaMuKHd. Kakoe MUHMMAlTbHOE 3HAYCHHE MOXKET HMETh
SHTPONUS UHIMBUYaIbHOTO BelecTBa? KakoBbl €IUHUIIBI M3MEPEHUS SHTPOIIUN?

14. Kak cBs3aHbl SHTPONMS U TEPMOJUHAMHYECKAs BEPOSITHOCTh COCTOSIHUS?

15. Uro Takoe cmanoapmuas sumponus eeujecmea S°298? Kak, MCHOIb3ys 3HAYCHHS SHTPOIHUI

KOMIIOHEHTOB PEaKIUH, PACCUUTATh CTAaHIAPTHOE U3MEHEHHE PHTPOIUH Iporecca’?

16. Kak u3MeHsieTcst SHTPOIHUS BEIIeCcTBa B pe3yibTare (pazoBoro nepexona?

3anuimTe COOTBETCTBYIOLIEE YPABHEHHUE.

17. Kak paccuuTaTh BEJIMYMHY SHTPOINUHU BEHIECTBA WJIM pPEaKUUHU MpH 3aJaHHON TemmepaType?
3anuiuTe o0liee ypaBHEHUE U NPEAJIOKNUTE BAPUAHTBI

€ro pelIeHHUs.

18. ChopmynupyiiTe KpUTEpHil HATPABICHHOCTH TEPMOJMHAMUYECKOTO TIPO-

1ecca, MPOTEKAIONIer0 B HEU30JIMPOBAHHOW CHUCTEME B H300apHOM30TEPMUYECKUX YCIOBHUSAX.
Hcnonb3ys 00beAMHEHHOE YpaBHEHHE, BRIBEIUTE BBIpAXKEHUE JJ1si CBOOOIHOM 3Hepruu ['uboca (G).

19. Chopmynupyiite Il 3akon Tepmonunamuku B TepmuHax Qynkuuu ['mn66ca G. Chopmynupyiite u
3alUIIATE B 00IIEM BUJIE YCIOBHS PABHOBECHS XUMHYECKON PEaKIuy U TePMOTUHAMUYECKON CHCTEMBI.

20. Kak MaTeMaTH4eCKH CBSI3aHBI MEXY CO00M Takue TepMOAMHAMHUYECKHE QYHKIUH, KaK BHYTPEHHSS

sneprus (U), suransmus (H), ceoboausie suepruu I'ensmronsua (F) u 'n6oca (G)?

21. Yrto Takoe CTaHAapTHBIA M300apHBIN MOTEHIMAA 00pa3oBaHus ciokHoro BemecTBa AfG°298 u B
KaKux eAuHuIax oH n3Mepsercs? Kakosel npunsteie 3HaueHus AfG°298 nmpocThiX BelecTB U MPOTOHA
H+?

22. B uwem pa3Huna Mexay mnoHsTusMu: yHkums ['mb6ca peakumm ArG°298 u ¢ynkuus ['mbGOca
obpazoBanus BemectBa AfG°298? Kak, mcnosp3ys TaOJIWuYHBIC 3HAYEHUS CTAaHAAPTHBIX HW300apHBIX
MOTEHIIMAJIOB 00pa30BaHus

KOMITOHEHTOB PEaKIINH, PACCUUTATh CTAaHIAPTHOE U3MeHeHue sHeprun [ mooca st mporecca ArG°298?

23. Z[aﬁTe OIIPCACIICHUE MMOHATUA XUMHUYCCKOIo IIOTCHIIMAala KOMIIOHEHTA . Kak cBsi3aHbI MCKIAY coboit

1°298 1 AfG°298?

24. Kak XMMUYECKUN TTOTSHITUAT 3aBUCUT OT TEMIEepaTypbl? 3aUIIUTE MOJTHOE
ypaBHEHUE B CiIy4yae, KOr/1a TeIIOEMKOCTh BEIIECTBA 3aBUCUT OT TEMIIEPATYpPhI 110 ypaBHeHHIO0 Maiiepa-

Kemmu Cp =a + b-T—c/T2

25. Kak XuMU4eCKHil MOTEHI[MAa 3aBUCUT OT JIaBJieHUsA? 3alUIINUTE BBIPAXKECHUS ISl TBEPABIX BEIIECTB
U HJealbHBIX Ta30B.

26. IlpuBenure mnpUMeEpbl TOMOT€HHOW M TE€TEPOT€HHOM pEAKIMU. 3alWIINTe BBIPAKECHHUE JUIS
KOHCTAHTBI PAaBHOBECHS PEAKLIMHU C YUaCTUEM Ia30B.

27. Kak paccunrtare 3aBucumocth ArG° oT Temmeparypbl NpH CTaHgapTHOM naBieHun? Kakwue
TepMOJUHaAMHUecKre (PyHKIMY HYKHO 3HaTh JIsl pacuera’?

28. Kak paccumrats 3aBucuMocTh ArG or maBieHHs] TpU TOCTOSHHOW Temmeparype? OObsIcHUTE
3HAYCHMs TIOHSATHH: JIMTOCTaTHYECKoe aaBieHue (P) W mapuuanbHOe JaBjieHue rasa (P)? 3amumure

bopmyiy 3aBucumoctr ArG°298 s peakiuu ¢ yyacTheM TBEPIOi 1 ra3000pa3Hoit Ga3?



29. 3anumure ypaBHEHUE U30mMepMbl XUMHUUYECKOW pEeaKIuu, OMNpPENEsioNiee CBS3b KOHCTAHTHI

paBHOBecus Ka 1 u3MeHeHust CTaHAapTHOTO H300apHoro norennuana ArG®.

30. Kak paccunrtars "mosisi yCTOHYMBOCTH MHUHEpPAIOB" B KOOpAMHATAX OdsleHue — memnepamypa?
Jlaiite 00BbsCHEHUE MIOHATHUIO 10/ YCMOUYUBOCU.

BeiBeure dopmyy s moctpoeHus noseil ycroitunBoctu B npudimmkennn ArCp = 0 B cirydae, koraa

B PEAKIIUU YIACTBYIOT TOJBKO KOHIACHCHPOBAHHBIE (ha3bl.

31. 3anumure MOJHOE YpaBHEHUE Ui pacu€ra IMOJed YCTOMYMBOCTA MHHEPAIOB, CBSI3aHHBIX
rerepoda3Hoii peakiueil ¢ yaacTueM ra3oB (CMEIIaHHOTO

barouaa). 3anuumnTe @vlpadiceHue i1 KOHCTAHTBHl paBHOBeCHs Takod peakuuu. Kakue mapamerpsl
OIIpEeAEIAI0T PaBHOBECHE TAKOM peakuun?

32. Cdopmynupyiite npunnun Jle-Illarense. Kak, Mcmons3ys 3TOT NPUHIHAIL, pazmemums TIONSA
YCTOMYMBOCTU MUHEPAJIOB?

33 — 42. 3anumure ypaBHEHHE PEaKIMH U BBIYUCIUTE W3MEHEHUE SHTAIBIIHUU a)IIPH CTaHAApPTHBIX
ycnousix ArH®298 u 6) npu remneparype 500°C ArH®773

(bopmyna 1 Ilpunoswcenus 3) st CIEAYIOUIUX TPOIECCOB (COKpAIEHHWS MHUHEPAJIOB MPUBEACHBI B
Ipunoocenuu 2).

33.Ne+Q=>Jd

34. Mc=>Lc+Q

35. Ak = Wol + Per

36. Di + CO2 = Dol +Q

37.Grs+ Q= An + Wol

38. Mgn = Per + CO2

39. Dol = Cal + Per + CO2

40. Rds = MnO + CO2

41. Cal + Q > Wol + CO2

42.Sd > FeO + CO2

50. 3anummTe peakiuyd PacTBOPEHHs CIEAYIOIUX MHUHEpPAToBl M BBIYMCIUTE TEIUIOBOU S(DdeKT
pacTBopeHHsi | MOJISt 3TOTO BEIlIecTBa a) MpH CTaHAapTHBIX yciaoBusax ArH°298 u 0) mpu Temmeparype

75°C ArH°348. Temno€MKOCTh KOMIIOHEHTOB PEaKI[UK CYMTAiTe TOCTOsIHHOW. Kak BiuseT yBennueHue

TEMIIEpaTyphbl Ha PaCTBOPUMOCTD BellecTBa?

43. Mgn

44, Cal

45. Dol

46. Sd

47. Rds

48. Cer

49. Smt

50. Mal

51-65. 3anumunTe ypaBHEHH CIEIYIONNX PEAKIIUH, a 3aTeM BBIPAXKESHUS IS UX
KOHCTaHT paBHOBecHs. OLIECHUTE TEMIIEPATYPHBIN HHTEPBAJ YCTOMYMBOCTH IPOJYKTOB M PEareHTOB Ha

nosepxHocty 3emin (P = 1 6ap). B pacuére mpumure npubmmxenne ArCp = 0:
51. Rds = MnO + CO2
52. Mgn = Per + CO2



53. Cer = PbO + CO2

54.Sd > FeO + CO2

55.Cal+ An+Q = Gr+ CO2
56. Di + CO2 = Dol + Q

57. Cal + Q = Wol + CO2

58. Dol = Cal + Per + CO2
59. Mgn + Q > Fo + CO2

60. Sd + Q > Fa+ CO2

61. Mgn + Q > En + CO2

62. Dsp = Crn + H20 (ra3)
63. Brc = Per + H20 (ra3)

64. Mgn + H20 (ra3) = Brc + CO2

65. Cal + H20 (ra3) = Prt + CO2
66 — 77. 3anummTe ypaBHeHUS U uccienyite P—T yciioBus paBHOBeCHs CIEIYIONINX PEAKIINii B

nuanazone temmepatyp 25 — 1500°C u panenwuii 1 — 10000 Gap. Pacuér nmpoBenuTe B MPEaOT0KEHHH

ArCp = 0. Pe3ynbTaThl IpeICTaBbTE B BUJIC TUArPaMM MOJICH YCTOHYMBOCTH MUHEPAJIOB B KOOPAWHATAX
P-T. Pa3meThTe mosry4eHHbIE [0JIs1 YCTOMYUBOCTH.

66. Ne + Q > Jd
67.Mc=>Lc+Q

68. Ak = Wol + Per

69. Grs + Q > An + Wol

70. Hel + Q > Wol + And
71. Grs + Q > Wol + And
72. Ak > L+ En
73.Ak=>Lm+Fo+Q

74. Mg-Crd > Fo + And + Q
75.Mg-Crd > En+ And + Q
76. Fe-Crd > Fa+ And + Q

77. Fe-Crd > Fs +And + Q
78 — 90. 3anummmTe YpaBHEHUS, BRIPAXCHHUS JJIs1 KOHCTAHTHI paBHOBECHS U uccieayiire P—T ycrmoBust

paBHOBECHS CIIEIYIONINX peaknuii B auamnasone remmnepatyp 25 — 1500°C u gasnenuit 1 — 10000 6ap.
Pacuér IMPpOBEANTE, HpeHe6pera${ 3aBUCUMOCTBIO XUMHUYECKOT'O IOTCHIIKMAJIa MUHEPATIOB OT JAaBJICHUAA.

Kpowme toro, mpumurte takke ArCp = 0. Pe3ynbraTsl npeacTaBbTe B BUJE TUarpaMM IoJIen
YCTOMYMBOCTH MUHEPAJIOB B KoopauHartax IgP-T. Pa3meTbTe mosgydyeHHbIe MO yCTOHUHMBOCTH.
78.Cal+ An+ Q> Grs+ CO2

79. Dol + Q = Di + CO2



80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

Cal + Q > Wol + CO2

Dol = Cal + Per + CO2
Mgn + Q = Fo + CO2
Sd+Q=>Fa+CO2

Mgn + Q = En + CO2
Cal+Q=> L+ CO2

Cal + Q > Rnk + CO2

Dsp = Crn + H20 (ra3)

Brc = Per + H20 (ra3)

Ms = Mc + Crn + H20 (ra3)
Kin = And + Q + H20 (ra3)



5. Meroauyeckue MaTepuaJibl, ONpeaesaoiue Npoueaypbl OleHNBAHUSA 3HAHUNA, YMEHUI,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTePU3YOIIUX 3TANbl GOPMUPOBAHNS
KOMIIeTEeHIH I

OueHka 3HaHUW, YMEHHWH, HaBblKa W (MJIM) ONBITA JEATEIBHOCTH, XapaKTEPU3YIOIIUX 3Tallbl
(hopMHUpPOBaHKS KOMIIETEHIIUN 110 TUCIMIUIMHE TPOBOIUTCS B JOPME HTOTOBOM aTTECTAIUH.

- MWroroBbie wucnbiTaHus (3a4€T C OIEHKOM) MPOBOASTCS IMpEnojaBareyieM, BeAYLIUM
JICKIMOHHBIC 3aHATHS IO JAHHOW JUCUMIUIMHE, WM MPENnoJaBaTesisiMUA, BEIYIIMMU IMPAKTUYECKUE
3aHATHS (KPOME YCTHOT'O K3aMEHA).

- MHBanuapl M Julla C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 370pPOBbSI, UMEIOIIHUE HapYyIICHUS
ONOPHO-JIBUTATENBHOTO  allllapara, MOTYT JIOIYCKaTbCsl Ha AaTTECTAalMOHHBIE HCIBITAHUS B
CONPOBOXKJICHUM  aCCUCTEHTOB-COMPOBOXKIAKOIMX. Bo  BpeMs  aTTECTAIlMOHHBIX  UCIBITAHHUI
oOyJaronuecss MOTYT TOJb30BaThCS paboyeil MmporpaMMol MUCHUIUIMHBI, a TaKXke C pa3perieHus
MpernojiaBaTesisi CpaBOYHOM U HOPMATUBHOM JIUTEPATypOH, KAIbKYJISATOPaAMU.

- BpeMs nmoarotoBku OTBETa MpHU cayde 3a4€Ta ¢ OLIEHKOW B YCTHOM (popMe JTOJKHO COCTaBIISATh
He MeHee 40 MUHYT (110 KeJaHUI0 00YJaroIIerocst OTBET MOXKET OBITh IOCPOYHBIM). Bpems oTBeTa — He
6onee 15 MUHYT.

DK3aMeHaTOpy MPEIOCTaBISAETCS IPAaBO 33aaBaTh OOYUYAIOLIUMCS JOMOJHUTEIBHbBIE BOIIPOCH! B
paMKax MpOrpaMMbl JUCUUIUIMHBI TEKYIIETO CEMECTPA, a TAKKE, MOMHUMO TEOPETHYECKHUX BOIIPOCOB,
J1aBaTh 3a/1a4d, KOTOPbIE U3YYAJIUCh HA IPAKTUUECKUX 3aHATHUSX.

- Onenka pe3yabTaTOB YCTHOTO aTTECTAIlMOHHOTO HCHBITAHHUS OOBSBISIETCS OOYyYarolIMMCS B
JeHb ero mpoBeneHus. llpu npoBeneHUM NUCBMEHHBIX AaTTECTAlMOHHBIX HWCMBITAHUN WU
KOMITBIOTEPHOT'O TECTHPOBAHUS — B JICHb MX MPOBEICHUS WM HE MO3JIHEE CISAYIOMEro padodero aHs
MOCJIe UX MPOBEIACHUS.

- Pe3ynbTaThl BEIIOJHEHUS aTTECTAIMOHHBIX HUCIBITAHUN, IPOBOJAMMBIX B MHUCHBMEHHOHN (opme,
(dhopMe HTOTrOBOM CaMOCTOATEIBLHOH paldOThl HWIJIM KOMITBIOTEPHOT'O TECTHUPOBAHMS, IOJDKHBI OBIThH
0O0BSBIICHBI 00YYAIONIMMCS M BBICTABJICHBI B 3a4E€THBIC KHUKKU HE TIO3JHEE CIIEIYIONIEro padodero JHs
MOCJI€ UX MPOBEICHHUS.



[Ipunoxenue 2

MeToauuecKkue YKazaHnus 1Jis oﬁyqammnxm M0 OCBOCHHIO TUCHHUIIIIMHBI

Ousnueckass XUMHUS OTHOCHUTCS K 4YHCHy (yHIAMEHTAIbHBIX JUCHUIUIMH W SBJSETCS
TEOPETUYECKOW OCHOBOM JUISl IIOBCEJHEBHOM IPAKTHYECKOM MACATEIBPHOCTH 110 MHUHUMHU3aLUU
TEXHOTEHHOT'O BO3JCHCTBUS Ha OKpYXKawomlylo cpeny. V3yueHue (u3n4eckoil XMMHUU 00eCreunBacT
pasBuTHE U YriayOsieHHMe 3HaHMH MO XMMHUYECKHUM 3aKOHAM IPUPOABI U SBJISETCA COCTABHOM 4acTbhiO
MOJTOTOBKHM CHEIHMAIMCTOB MO (yHnameHTanpHbIM Haykam. CopepkaHue Kypca oOecrednBaeT
dbopMHpOBaHHE Yy CTYICHTOB HABBIKOB AaHAlIM3a, YNpPaBJIEHUS M MHTEHCU(UKALUM XO0Ja XUMHKO-
TEXHOJIOTUYECKUX TPOLECCOB, OOOCHOBAHME BBHIOOpA ammapaTypbl NPOBEACHHS TEXHOJIOTUYECKUX
nporeccoB. [lonydyeHHble IPU U3yYEHUH Kypca CBEICHHsI HEOOXOIUMBI [UI YCIEIIHON Cleluaan3auu
BbINYCKHUKOB B® VYITY B 0051aCTM KOHKPETHBIX TEXHOJIOTUH, CO3JaHMs M allapaTypHOro
o(opMIIeHNS TEXHOJIOIMUYECKUX POLIECCOB.

MeTtoauyeckue peKOMEHJAIMM IO OPraHuU3aliu padoThbl CTYJEHTOB BO BpeMsi NPOBedeHHSA
JEeKIUOHHBIX 3aHATHI

B Xxozxe JIeKLIMOHHBIX 3aHATUN CTYIEHTY HEOOXOIAMMO BECTH KOHCIIEKTHpPOBaHHE Y4eOHOTO
matepuana. OOpamaTb BHUMAaHHE Ha Kareropuu, (OpMYIMPOBKH, PpacKpbIBAIOIIME COAEpKAHUE
M3y4aeMOM JUCLUHUILIMHBI, HAy4YHbIC BBIBOJBI U IIPAKTHYECKUE PEKOMEH/IALNN, TI0JI0KUTEIbHBIN OIBIT B
OpaTopckoM HcKyccTBe. JKenaTeabHO OCTaBUTh B paOOUYMX KOHCIIEKTaxX IOJIs, Ha KOTOPBIX JAeiaTh
IIOMETKH, IOAYEPKUBAIOLIME OCOOYI0 Ba)XXHOCTh TE€X WIM MHBIX TEOPETUUYECKUX IOJIOKEHUM.
PekoMeHayeTcss aKkTMBHO 3aJaBaTh IPENOJABATEN0 YTOYHSIOIIME BONPOCHI C LEIbI YSICHEHUS
TEOPETUYECKUX MMOJI0KEHUN, pa3pelIeHUsI CIOPHBIX CUTYallUN.

MeTtoauyeckue peKOMEHAALNHU 110 NOAT0TOBKE K CECMHHAPCKUM (IIPAKTHYEeCKUM) 3aHATHAM

B xone noarotoBku K ceMUHApCKUM (IPAKTUUECKUM) 3aHATUSAM CIEAYET U3YYUTh OCHOBHYIO U
JIONIOJTHUTENIbHYIO JINTEpaTypy, Y4ecTb pPEKOMEHJAlUM IpernojaBaresns W TpeboBaHUs paboueit
nporpaMmbl. MOXKHO ITOATOTOBUTh CBOM KOHCIIEKT OTBETOB II0 pPacCMaTpUBAEMON TEMAaTHUKE,
MOJIrOTOBUTh TE3UCHI JJsl BBICTYIUICHMH 1O BCEM Y4YeOHBIM BONPOCaM, BBIHOCHMMBIM Ha 3aHATHE.
Crnenyer mpoaymarb MPHUMEPHI € IEJIbI0 00ECIIeUeHHs] TECHOM CBSI3M M3y4aeMOW TEOpPHH C peajbHOU
MIPAKTUKOW. MOXKHO JONOIHUTH CIIMCOK PEKOMEHIOBAHHOM JIUTEPATYPBI COBPEMEHHBIMU UCTOYHUKAMH,
HE IIPEICTABICHHBIMU B CIIMCKE PEKOMEHOBAHHOM JINTEPATYPHI.

MeToanyeckue peKOMEHAALMH 10 MOATr0TOBKe Npe3eHTal Ui

IToAroToBKYy NpEe3eHTALMOHHOIO MaTepuana ClIeAyeT HAuYMHATh C M3Yy4YEeHHs HOPMATHUBHOM U
CHELMANbHOM JUTEepaTyphl, CTATUCTHMUECKUX JAaHHBIX, CHCTEMAaTHU3alUM COOpPaHHOTO Marepuana.
[Ipe3eHTallMOHHBIM MaTepuana JOJKEH ObITh JIOCTATOYHBIM JUISl PAcKpBITHS BHIOPAHHOW TEMBI.
[ToaroroBka mpe3eHTalIMOHHOTO MaTepuaja BKJIIOYaeT B ce0sl HE TOJbKO MOATOTOBKY CIIAalIOB, HO U
O0TpabOTKy HaBBIKOB OpAaTOPCTBA M YMEHHS OpraHum3oBaTh U MnpoBoauTh aucnyr.  Co3gaHue
IIPE3EHTAIMOHHOIO0 MaTepuasia JaeT BO3MOXKHOCTH ITOJYYUTh HABBIKM U YMEHHsI CaMOCTOSITENIBHOTO
0000111eHUsT MaTepHaia, BblIeJIeHUs IJ1aBHOTO. [Ip1 MoAroToBKE MyIbTUMEAUHHOTO MPE3EHTAMOHHOTO
MaTepHuajia BaXHO CTPOro coOJr0laTh 3aJaHHBIM perjamMeHT BpeMeHH. HeoOXoIumMo MOMHHUTH, UTO
BBICTYIUIEHHE COCTOUT U3 TPEX 4YacTel: BCTYIUICHHs, OCHOBHOM 4acTH U 3akiroueHusd. [Ipexne Bcero,
ClIelyeT Ha3BaTh TEMY CBOEH MpPE3eHTAIMH, KPaTKO MEePEUUCIIUTh pacCMaTpUBaeMble BOIIPOCHI, H30paB
JUIS 3TOTO YKUBYIO HHTEpECHYIO (hopMy M3NokeHus. bosblnas yacTe cnaiiioB JomkHA ObITH MOCBAIIEHA
PACKpBITHIO TEMBI. 3ajada BBICTYIAIOIIETO COCTOMT HE TOJBKO B TOM, YTO IPOAEMOHCTPHUPOBATH
COOCTBEHHbBIEC 3HaHMs, HABBIKM M YMEHHUS IO paccMaTpuBaeMoil mpolOiieMaTuke, HO U 3aMHTEPECOBATH
ciymiaresnei, cnocoocTBoBaTh (OPMUPOBAHUIO y JIPYIMX CTYACHTOB CTPEMJICHMSI MMO3HAKOMUTHCS C
HOPMATHUBHBIMU U CIIEIUATBHBIMU HCTOUHUKAMH 10 paccMaTpuBaeMoi MpoOieMaTHKe.

ANTOpUTM CO3IaHMSI IPE3ECHTALUH:
1 »rtam — onpenenenue LeaM Npe3eHTAUN
23Tarn — noApoOHOE pacKpbITHE HHPOPMALIUU



3 3Tam - OCHOBHEIC TE3UCHI, BBIBOJI.

Cnenyer wucnons3zoBath 10-15 crnaiinoB. Ilpu 3TOM: - mepBbId chaiii — TUTYJBHBIM.
[IpennasnaueH nans pa3MellleHUs Ha3BaHUA MpPE3CHTAlMM, UMEHHU JOKJIaJ4uKa U ero KOHTAaKTHOMN
uHpOpMalMU; - Ha BTOPOM Cllaiiie HEOOXOAMMO Pa3MECTUTh COJIEP)KAHHME IPE3CHTAIMH, a TaKXKe
KpaTKO€ OMHCaHNWE OCHOBHBIX BOIIPOCOB; - BCE OCTABILIUECS CJIANIbl UMEIOT MH(POPMATUBHBINA XapaKTep.
OObuHO mOxaya WHGPOPMALUU OCYIIECTBISICTCS MO IUIaHy: TE3UC — apryMEHTaluss — BBIBOJ.
Pexomenganuu no coznanuto npeseHtanuu: 1. YurabenbHOCTh (BUAMMOCT U3 CaMBIX JAJbHUX YTOJIKOB
MOMEIICHUS U C PAa3IMYHbIX YCTPOMCTB), TEKCT AODKEH ObiThb HaOpaH 24-30-piM mpudrom. 2.
TmatenbHO cTpykTypupoBaHHas uHpopmanus. 3. Hamuume KOpPOTKHX M JIAKOHUYHBIX 3arojIOBKOB,
MapKUpPOBAaHHBIX U HYMEPOBAaHHBIX CIIUCKOB. 4. KaxkioMy nosyioskeHuto (uaee) HaJlo OTBECTH OTIEIbHBIHN
ab3ar. 5. ['maBHYIO HACI0 HAJAO BBUIOKHUTH B IMEPBOH CTpoke ab3ama. 6. Mcmomb3oBaTh TaOIUYHBIC
dbopmbl TpeacTaBiIeHUss WHPOPMANUU (IUArpaMMBbl, CXEMBbI) Ui WILTIOCTPAlMM BAXHEUIIHNX (DAKTOB,
YTO JAaCT BO3MOKHOCTH MOJATh MaTepual KOMIIAKTHO W HarjsgHo. 7. I'paduka gomkHa OpraHU4HO
JIOTIONIHSATH TEKCT. 8. BpIcTyIuieHue ¢ npe3eHranuen anurcs He 6onee 10 MuHyT.

MeTtoauyecKue peKOMEeHAAINH K BHINOJHEHUIO HHIAUBUIYAJIbHOI0 3a/1aHUS

[Ipu BBINOTHEHUH UHIUBUAYAIBHOIO 3a/1aHUS CIEAYET U3YYUTh OCHOBHYIO U JIOIIOJHUTEIbHYIO
JTUTEpaTypy, y4ecTh PEKOMEHJAIMU TMperojaaBarenss U TpeboBaHus pabodeil mporpamMmbl. MOxKHO
MOJATOTOBUTh COOCTBEHHOE TOPT(OJIMO MO paccMaTpUBaeMON TeMmaruke, b0 oOpazer mopTdoIro
yuamierocsi. OIHUM U3 BapHaHTOM MOXXET CTaTb HAOOp KOHTPOJIBHO-U3MEPHUTENbHBIX MAaTEpPHANIOB IO
KOHKPETHOW TEME Kypca XUMUU C KPUTEPUSAMU UX OLICHUBAHMSL.

MeTtoauyecKkue peKOMeH/IAlMHU 110 NOITOTOBKE K ¢/1aye 3a4eTa ¢ OLeHKOi

HtoroBoii popmoii KOHTPOJISI 3HAHUI CTYAEHTOB IO JUCUUIUIMHE SBISETCS 3a4eT. 3a4eT — ATO
dbopMa mpoBepKU 3HAHUK W HABBIKOB CTYACHTOB. Llenp 3auera — mMpoBEpUTH TEOPETUUECKHE 3HAHUS
CTYJCHTOB, OLIEHUTh CTENEHb IOJYYEHHBIX HAaBBIKOB M yMEHMH. TeMm caMbIM 3a4eTbl COJCHCTBYIOT
pEILICHHUIO TJIABHOM 3a/layM BHICIIEr0 00pa30BaHUs — MMOATOTOBKE KBATU(UIIMPOBAHHBIX CHEIIHATUCTOB.
[IperoaBaTens Ha 3adeTe MPOBEpSET HE CTOJIBKO YPOBEHb 3allOMUHAHMS YYEeOHOro Marepuana,
CKOJIbKO TO, KaK CTYAEHT IOHMMAaeT T€ WJIM MHBbIE BOIPOCH], KAK YMEET MBICIHUTh, apryMEHTHPOBATH,
OTCTauBaTh OIPENEICHHYIO MO3UIMI0, OOBACHATh 3aydyeHHYI0 AepuHUIMIo. [ Toro, 4rodbl OBITH
YBEPEHHBIM Ha 3a4eTe, He0OOXO0JMMO OTBETHl Ha HanuboJiee TpyAHbIE, C TOUKH 3PEHUS CTYIEHTa, BOIPOCHI
MO/ITOTOBUTH 3apaHee M TE3MCHO 3alucaTh. 3alKCh BKIIOYAET JOMOJHUTENbHBIE pecypchl namsaTi. Ha
3a4eTe NPENoAABaTeNb MOXKET 3a1aTh CTYACHTY JOIOJHUTENbHBIE U YTOUHSIONME BOMPOCHL. OTBevast
Ha KOHKPETHBIM BOINPOC, HEOOXOAMMO HCXOJIUTh W3 NPUHLHUIA IIOPAIU3Ma, COTJIACHO KOTOPOMY
JIOMyCKAeTCsl MHOrooOpa3ue KOHIENUUH, CY)KIeHUH W MHEHMHA. DTO 03HAuyaeT, YTO CTYACHT BIIpaBe
BBIOMpPATh MO JUCKYCCHOHHOW TpoOsieme o0yl TOUKYy 3peHus (He 00s3aTelbHO COBMAJAIONIYI0 C
TOYKOM 3peHHs MperoiaBaTelisi), HO ¢ YCIOBUEM €€ J0CTaTOYHON apryMeHTallHuH.
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