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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
OIIK-1 CniocoGeH aHanM3upOBaTh U HHTEPIIPETUPOBATH PE3YAbTAThl XUMHUYECKUX IKCIIEPUMEHTOB, HAOIIOIE

1.2 Tumnsl 3a1a4 mpodheCCHOHATBEHON ACATENHHOCTH, K KOTOPBIM TOTOBSTCS 00OyJaromuecs B paMKax OCBOCHH
- OpraHU3alMOHHO-YIIPABICHYECKUN
- TEXHOJIOTUYECKUI

1.3 JlucuuruinHa OpHEHTHUPOBAaHA HaA TOJATOTOBKY OOydYaromuxcs K MpodeCCHOHATBHON JIESITeIBHOCT
XUMHKO-TEXHOJIOTHYECKOE MPOU3BOJACTBO (B cdepe ONTUMHU3ALUU CYHIECTBYIOIIUX U pa3paOOTKH HOBBI
MOJTyYEHUsl U aHaju3a MPOAYKLHHU, B cepe KOHTPOJIS KadecTBa ChIPhs, MOIy(HadpHUKaToB M TOTOBOM Mpoa
ceprudukanmu nponykiun), 40 CkBO3HBIE BHABI NMPO(PECCHOHATHHOW NEATEIHHOCTH B TMPOMBIIIICHHOC
OTBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK U BHEAPEHHUS XUMUYECKOW MPOAYKIMH PA3TUYHOIO Ha3HAu€HUs, B
TEXHUYECKOTO KOHTPOJISI KaueCcTBa MPOAYKIIUN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE
(yHKIH / TpYROBHIE Kom v HauMeHOBaHMe
(byHKHHH / Tp yz[OBLIe xomnerennuu GI'OC
Y HHI;I Y BO, HeoOxonumoi a4
(dbopmupoBaHUs WHanKaTopsl J0CTHKEHHUS KOMIICTECHIHN
npodeccroHabHBIC
o TPYIOBOTO HIIH
neiicTBus (Ipu
npo¢eCCHOHATBLHOTO
HAJTAIAH N
JeHCTBHS
npodcranaapTa)

OIIK-1 Crocoben Bmameer  meromamu  orbopa W aHaNM3a
aHATM3UPOBATH U TEOPETUYECKOTO  Marepwaia  JUIsl  pelIeHHs
WHTEPIPETUPOBAThH KOHKPETHBIX NMPO(eCCHOHABHBIX 3a]1aq
pe3yNbTaThl
XUMHYECKIX
IKCIIEPHUMEHTOB,
HaOIIoNeHu n
HU3MEpEHUN

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CnocobeH aHaIM3UpOBaTh M HHTEPIPETUPOBATH PE3YJIbTaThl XUMHUYECKHX IKC
W3MEpPEHUI

Ne Hanmenosanue ®dopma 00yueHus
n/n JIMCITUTUINH
onpe;[enmoml’/lx Qunas
MEXIUCITUTUIAHAD (cemectp)
HEIE CBSI3H 123146
1 | AHanuTHueckas + |+
XAMUS
2 |Heopranudeckas + | +
XHUMUS
3 | TexHonoruueckas +
MPaKTHKA

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:
JucrunnHa «Pu3ndeckas XuMHUs» OTHOCHUTCS K 00s13aTenbHOM yacTr yueOHoro miaHa OIl mo HanpaBieHut
Jucuunnuna «dPusndeckas XuMus» uzydaercs B 5, 6, 7 ceMecTpax.



3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM quctmIutiHEL: 19 3.€.
Oumnas: 19 3.e.

Bun yue6HO# paboThI Ounaz |
(Bcero 4acos|
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 684
KonTaktHas pabora 456
Jlexuuu (Jlexummn) 224
Jlaboparopnsie (JIab. pab.) 164
[Tpakrtuueckue (Ilpakt. pad.) 68
CamocrostensHas padota (CP) 156
OK3aMeH 72
3auer -

3.2.ConepxaHue Kypca:

Ne HaszBanwue pasnena/1 Bua yuebHoit paboty @opMbl TEKyILEro Ko
TCMBI Jlexq JIaG.| ITpag CP
uu | pabd.| T
pao.
Ol 0| O] O
5 cemecTp
1 Beenenue B pusuuec 6 -1 161 24 TectupoBanue
XUMHIO
2 OCHOBBI XUMHUYECKOH TectupoBanue;
TEPMOAUHAMUKH 26| - | 16 | 24 | KoutponbHas pabo
KOJUIOKBHYM
3 TepmoguHamuka KonTponsnas pabo
26 - | 18] 24
MOJIEKYJISIPHBIX PACTH TectupoBanue
4 ®da3oBbI€ paBHOBECHS TectupoBanue;
28 | - | 18 | 26 | KourponbHas pabo
KOJUIOKBHUYM
6 cemecTp
5 XHUMUYECKHE PABHOB KonTponsHas pabo
16| 26| - 4 TectupoBanue;
KOJUIOKBUYM;
naboparopHas padd
6 AncopOnnoHHbIE TecTupoBanue;
paBHOBECHS 18| 26| - 4 KonTponsnas pabo
nabopaTtopHas pad(
7 DNIeMEHThI CTaTUCTHY TectupoBanue;
18 26| - 6
TEPMOJIMHAMUKH KomnokBuym
7 cemecTp
8 XUMUYeCcKasi KHHETU KonTponsnas pabo
14 30| - 8
Jlaboparopnas pad
9 Karanus TectupoBanue;
8 | 16| - 6 KOJUJTOKBUYM;
nabopaTtopHas pad(
10 Honwnka 16 | 14| - 8 JlaboparopHas pab
11 Tepmonunamuka 16| 6 i 6 Jlaboparopnas pad
AIIEKTPOJHBIX MPOIIEd




12 |KuHeTuka 31€KTpoiH 6] 6| - ? JlaGoparopnast pad
HpOLIECCOB

13 Teopus naboparopHasi pabo
aneKkTpoxumuueckoi| 16 | 14 | - 8 |TectupoBaHue; KOII
KOPPO3UH METAJJIOB

Tema 1. Beenenune B puszndeckyro xumnio (OIIK-1)
Jleknus.
[Tpenmer u 3amaun Gusnueckoid xuMuu. OCHOBHBIE ATarbl pa3BuTHs. Metoas! uccinenoBanus. CTpyKTypa Kyj
IIpakTnyeckoe 3ansATHE.
HE TPEAYCMOTPEHO
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

YcTaHOBUTH CBSI3b (PU3UUECKON XUMUU C JPYTUMH HANPABICHUSMH XUMHUYECKON HAYyKH, IPUBECTH KOHKPETH
CBSI3EN.

Tema 2. OcHoBbl xXuMH4Yeckoi Tepmonnnamuku (OIIK-1)

Jlekumus.
[Ipeamer TepmogmHamuku. TepmomuHamuyeckue cucteMbl. @aspl. Termmora m padora. [lepBblii 3aKOH T
Marepud. Bunbl sHepruu. 3aKoH 3KBUBAJICHTHBIX MPEBPAIICHUN SHEPTrUH. 3AKOH COXPAHECHHS U TIPEBPAICHE
(bOpMYITMPOBKH, aHATUTHYECKUE BBIpaKEHUsA B IuddepeHnranbHOl M WHTErpaibHOr (opmax. [Tpummoxke
uaeanbHbIM Ta3zaM. MaeanpHsiii ra3. M3otepmudeckue nporecchl. M3oxopHble nmporecchl. M3o6apHbie mporr
3aKOHa TEPMOJAMHAMMKHN K XMMHUYECKHUM IpoiieccaM. TemnoBbie 3 (HeKTbl XUMUYECKUX MPOIECCOB. DK30TEP!
peakmuu. Tepmoxumus. 3akoH I'ecca. Cnenctus 3akona ['ecca. 3akon Kupxrodda2 3akoH TepMonnHamut
Kapno. Craructuyeckuii xapakrep 2 3akoHa. [IpuHIHMI HEAOCTIXKUMOCTH aOCOIIOTHOTO HYJS. AHAIU3 Ti
Outponus. [loHaTHe >HTpONMU. DHTPONHS KAK KPUTEPHUIl HAIIPaBICHUS MPOILIECCOB B cUCTeME. MeTobI p:
AOcCoOMIOTHAsT BEJIIMYMHA SHTPONUHU. TepMOIMHAMHYECKHE TMOTEHIMAbI. M30XOpHO-M30TEpMUYECKHI TTOT
noTeHIan. M30XopHo-U33HTPOIHBIN oTeHIHaI. M300apHO-U33HTPOITHBIN O-TEHIIMA. YPaBHEHUE MaKCHM
GbyHKIMKM YCI0BHS paBHOBECHS], BRIPAXKEHHBIE Yepe3 XapaKTepucTuyeckue pyHKIUU. YpaBHEHHE MaKCHUMall
dbopme. YpaBHEHHE MaKCUMaJIbHON pabOThl B MHTErpasibHON (popme. TepmomnHaMuuecKue MOTeHITHATBI UIE
MOTEHLMAJbl PEAIbHBIX Ta30B. YPaBHEHUsI COCTOSHUS pealibHbIX ra30B. MeToa netydyect. OnpeneneHue jen

IIpakTnyeckoe 3ansATHE.
1. BapuaHTsl pemieHus 3a1a4i Ha N30TEPMUYECKUI TIPOLECC.
2. BapuaHThI pelieHus 3a/1a4u Ha U30XOPHBIN MpoIecC.
3. BapuaHTsl perieHus 3a1a4u Ha n300apHbIil mporecc.
4. BapuaHThI penieHus 3a/1a4i Ha aua0aTHBINA MTPOIIeCC.

5. TemnoeMKOCTH HJIeaIbHBIX Ta30B: CPEIHSS, UCTHHHAS TEIIOEMKOCTH. X CBsA3b Mex 1y co0oil. PacueTs! T¢
TEME.

6. BapuaHTsl penieHus 3a1a4i Ha KOMOMHUPOBAHUE PEAKIIUN U pacdeT TEIUIOBIX AP PEKTOB Mo 3aKoHy [ecc:
7. BapuaHTbI penieHust 3aJ1a4i Ha UCIIOJIb30BaHUE CIEACTBUM U3 3aKkoHa [ecca.

8. Pacuer TemioBbIX 3(PPEKTOB XMMUYECKUX PEAKIHM MO0 CTaHJApTHBIM TEIioTaM OOpa30BaHMs MU CI
BapuaHTs!l penienus 3aja4u ¢ UCIOIb30BaHUEM TaOJIUI] CTaHAAPTHBIX BEJINYHH.

9. 3aBUCUMOCTH TEIJIOBOTO APPeKTa XMMUIECKOI peakiuu oT Temrneparypsl. 3akoH Kupxrodda
BapuanTsl penienns 3ajad ¢ ucrnoyib3oBaHueM 3akoHa Kupxrodda B HeO0IbIIOM U IIMPOKOM TEMIIEPATypPHO!
10.BapuanTs! penienus 3a1a4y Ha pacdeT U3MEHEHUs DHTPOIUU NTpU u3MeHeHuu T u P.

11 BapuaHThbl pelieHus 3aJjaud Ha pacyeT U3MEHEHUsS! SHTPONUM MPU HArPEBaHUU KUAKOCTU MPH MOCTOS
(bopMyiTy H30XOPHO-U30TEPMHUUECKOT0 MoTeHIHana. 12. BapuaHTel penieHus 3ajaqyu Ha pacueT U3MEHEHHS 3K

13. BapuaHTsl pemieHus 3aja4ui Ha pacuyeT U3MEHEHUs SHTPOIUHU IpU (a30BbIX MPEBPAILECHHSIX.
14. BapuaHThl pelieHus 3a/1aui Ha pacyeT U3MEHEHUS SHTPOIMH IIPU CMELLIEHUH KUKOCTEN C pa3HOM TEMII

Boruncnenue usmeHenust sHepruu ['m60ca XuMU4Yeckoi peakiiuy Mo 3HaYeHUSAM CTaHAAPTHBIX SHTAJIBIUHI U
0 TEME.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1. O3nakomiieHHe ¢ 1 3aKOHOM TEPMOAMHAMUKH, €r0 (POPMYIHPOBKOH, aHATUTHUECKUM BBIPAKCHHEM. YMETh
BBIp@KEHHE | 3aKOH TEPMOINHAMUKH.

. HayuuTbcd pemars pacueTHble 3a1a4M 110 JAHHOU TEME.

. IIpopaboTare MOHATHE «UAEATBHBIN Ta3» U PACCMOTPETh M30TEPMHUUYECKHE, HU30XOPHBIE, N300apHbIE POL
. I3yunTh pa3nuvHble BUIBI TETFIOEMKOCTH: YIEJIbHbIE, MOJIbHBIC, TIPU MIOCTOSHHBIX JaBICHUH U 00BEMeE, CE
. PaccmotpeTts TeruioBbie 3(p(eKThl XMMUUYECKUX MPOIIECCOB, 3aKoH ['ecca u ero cnencreusa. Hayuntbes perr
. 3akoH Kupxrodda. 3amoMHUTh MaTeMaTHYECKOE BBIpaKeHHE 3akoHA. HayunThCs periaTh pacyeTHbIE 3a/1a"
. O3HaKoMIIeHHE €O 2 3aKOHOM TEPMOJIMHAMUKH, €ro (POPMYJINPOBKAMU, aHATUTUYECKUM BBIPA)KEHUEM.

e BN o) NNV, I NSRS I O]

. IIoHATH CTaTHCTUYECKHIA XapaKTep 2 3aKOHa TEPMOJUHAMUKHU, TPUHIIUIT HETOCTUKHUMOCTH a0COIIOTHOTO 1
9. O3HaKOMHTHCSA € MOHITUEM «IHTpONUD». HaydnThCcs pemars pacueTHbIE 3a/1a4M 1O TaHHON TeEME.

10. YMeTb BRIBOIUTH GOpMYITy H300apHO-U30TEPMHUUECKOTO IMOTCHIIHATA.

11. YMeTh BBIBOIUTH (HOPMYITY H30XOPHO-U3IHTPOITHOTO IMOTEHITHAIA.

12. YMeTh BEIBOAUTH (OPMYITy N300apHO-U33HTPOITHOTO MOTEHIHATIA.

13. YMeTh BBIBOHTH YpaBHEHHE MakcUMabHOU padboThl (I m60ca-I'enpmronbia)

14. HayuuTcs onpenensaTh HapaBIeHUs IIPOLIEcca U yCIOBUS paBHOBECHS, BBIPAXKEHHBIE UEPE3 TEPMOJUHAM
15. PaccMoTpeTh BbIpaskeHUS! TEPMOJUHAMUYECKUX MOTEHIIMATIOB UJICAIbHBIX U PEaJIbHBIX T'a30B.

16. O3HAKOMUTBLCSA C MIOHSITUEM WICTYYCCThb» U €TI0 UCIIOJIb30BAHUCM B TCPMOANHAMUNYCCKUX BBIPAKCHUAX

Tema 3. Tepmogunamuka MosieKyasapHbIX pacteopos (OIIK-1)
Jlexknus.

XUMHUYECKHUN MMOTEHIMAl KOMIOHEHTa pacTBopa. CriocoObl BRIpaKEHUsI KOHLIEHTPALUN pacTBOPOB. 300aps
pacTBopa. YcioBHe CaMONPOM3BOIBHOTO Nepexoaa KOMIOHEHTa U3 (asbl B (hazy. MaTremMaTHueckoe BBIPaXKe
(GYHKUIMY MapUUaTbHOTO JaBJICHHUS KOMIIOHEHTa B CMECH ra3oB. MieanbHble U peabHble pacTBOPHI. 3aKOH
I'padmueckre 3aBUCHMOCTH MApLUUANbHBIX JAaBJICHUN KOMIOHEHTOB Iapa M OOIIEro JaBJIECHUS Mapa OT KOF
IIOJIOKUTENIbHBIMU OTKJIOHEHUSIMU OT 3aKoHa Paynsi. PacTBopbl ¢ OTpULIATENbHBIMU OTKJIOHEHUSIMHU OT 3al
peanbHbIX paCTBOPOB OT 3aKoHa Payis.

3akonsl KonoBasnoBa. M3oTepMudeckue auarpaMMbl paBHOBECHs OWHApHBIM pacTBop — map. M3o0apHbie )
pactBop —map. 1-biii 3akoH KonoBanoBa. Maremarnueckoe BbIpakeHHe. 2 3akoH KonoBanmoBa. Maremari
[leperonka OMHAPHBIX PACTBOPOB.

Temneparypa kuneHus npeaensHo paz0aBieHHBIX pacTBopoB. [lomunHenue 3akony Payns mpenensHO pazoe
aHaJIU3 TEMIIEPAaTyphbl KUIIEHHUS YHCTOTO PacTBOPUTENS M pacTBopa. CBA3b MOBBILIEHUS TEMIIEPAaTypbl KU
pacTBOpeHHOro BermecTBa. DOynmuockonus. DOymuockonuyeckass KoHcTanTa. OmnpeneneHue MOJISPHBIX )
TMCCOLMAIIIH IEKTPOIUTOB F0YITHOCKOIMYECKUM METOIOM.

Temneparypa 3amep3aHus MpenenbHO pa30aBIeHHBIX pacTBOPOB. ['paduueckuii aHanu3 TeMIeparypsl 3aM
pacTtBopa. CBs3b OHMKEHUS TEMIIEPATYPBI 3aMEP3aHUS pacTBOpa C KOHIIEHTpAIE pacTBOPEHHOIO BEILIEC
KoHcTaHTa. OnpezeseHne MOISPHBIX MacC HEIEKTPOJIIUTOB U CTENIEHH IUCCOLMALINN AIIEKTPOIUTOB KPUOCK(

CaoiicTBa mpenenbHO pazdaBieHHbIX pacTBOpoB. Ocmoc. OcMmornyeckoe aaBinenne. Ocmomerpusi. PactBop
['enpu.

IIpakTnyeckoe 3aHsATHE.
1. BapuaHTsl pemieHus 3aadu ¢ UCII0JIb30BaHUEM 3aKoHa Payis.
2. BapuaHTsl peleHus 3aa4y ¢ HCIOJIb30BaHUEM MOBBIIICHNS TEMIIEPATYPhl KMUIIEHUS I pacdeTa MOJISIPHC
3. BapuaHTBI pemieHus 3a1a4u orpeaesieHus 30yTMOCKOIMMYECKONH KOHCTAHTHI.

4. BapuaHTbl pellleHusl 3a/Ja4d C HCIOJIb30BaHMEM MOHIKEHUS TEMIEpaTyphbl 3aMep3aHusi pacTBopa ]
PacTBOPEHHOIO BEIIECTBA.

5. BapuaHThl penieHust 3aJ1a4u OnpeIeSICHUs] KpUOCKOMMYECKON KOHCTAHTBHI.
6. BapuaHTsl pemieHus 3a1a4u ¢ UCIOJIb30BaHUEM 3aKoHa [ eHpu.
7. BapuaHTbI peuieHust 3aJ1a4u C UCIOJIb30BAHUEM OCMOMETPHH.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. PaccMOTpeTh MOHATHE «XUMUYECKHUM MOTEHI[MAT» KOMIIOHEHTA PACTBOpa, €r0 MaTeMaTU4eCKUI BbIBOJ] aH:
2. N3y4nThb criocoObl BRIpaKEHUST KOHIIEHTPAIIMHA PACTBOPOB, UX B3aUMHBIC TIEPECUETHI.



3. YMeTh BBIBOIUTH YCIOBHE CAaMOIIPOU3BOIBHOTO IEPEeXo/ia KOMIIOHEHTa U3 (a3bl B (asy.
4. HayuuTbcsl pemars pacyeTHBIE 3a4a491 110 TEPMOJUHAMUKE PACTBOPOB.

Tema 4. ®a3oBbie paBHoBecusi (OIIK-1)
Jlexknus.
Tepmonunamuka (a3oBeix mnepexofoB. Tumbl ¢a3oBbIX mnepexonoB. YpaBHenue Kmameiipona - Kiay:
Knaneiipona-Kinay3suyca k nponeccam masinenus. Ilpu-noxenue ypaBHenust Knanelipona-Knaysuyca k
Bunousmenenue ypasHenus Knaneiipona-Knaysuyca amst npoueccoB ucnapeHust u Bo3sronku. Jugdepenmus

[TpaBuso ¢a3 ['m66ca. BriBox mpasuna ¢a3 [m66ca. [Ipunoxkenne npaBuia a3 K OJHOKOMIIOHEHTHBIM CUCT
JlmarpamMma COCTOSIHUS Cepbl. [IByXKOMIOHEHTHBIE CHCTeMbl. CHUCTEMBI C MPOCTOM 3BTEKTHKOW, HE 00p:E
XUMUYECKHEe COeTUHEHHSI B IByXKOMIIOHEHTHBIX CUCTEMaX. B3anMHas pacTBOPUMOCTD ABYX JKUIKOCTEN

IIpakTH4Yeckoe 3aHATHE.

1. BapuanTe! penieHus 3a7a4 ¢ Mcnojb3oBaHueM ypaBHeHus Knanelipona — Kiaysuyca s pore
BO3TOHKHU.
2. BapuaHnTs! pemeHus 3aaa4 ¢ HCToIb30BaHneM ypaBHeHus Knaneiipona — Kiaysuyca, nmpeoopas

UCIIAPEHMsI U BO3TOHKH.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. BeiBor 0CHOBHOTO ypaBHEHUs (a30BbIX nepexonoB (Ypasuenue Knaneipona-Knaysuyca).
2. PaccMOTpeTh NPUIIOKEHNE 3TOTO YPaBHEHHUS K PA3IMYHBIM (Da30BbIM IIEPEXOAAM.

3. YMeTh BBIBOOUTH BUIOU3MEHEHUE ypaBHeHUs Kuanelipona-Knaysuyca ais mpoueccoB MCHApEeHUs U BO
MHTErpajbHyIo popMbl. HayunThes pemarh pacdeTHbIC 3a7a4i ¢ UCIIOIb30BAHUEM PA3IHMYHBIX (OpM ypaBHE

4. PaccMotpers mpunoxenue mpaBmwia (a3 [m66ca K OTHOKOMIIOHEHTHBIM H JBYXKOMIIOHEHTHBIM CHC
onHo(daszHoro, AByX(ha3Horo u TpexpazHOTO PaBHOBECHS, CYUTATh B HUX YUCIIO CTETICHEH CBOOOIBI.

5. Paccmorpets quarpaMMsl COCTOSHUS BOJBI U CEPBI.

6. YMeTh aHaJIM3UPOBAThH JUATPAMMBI COCTOSIHHSI IByXKOMITOHEHTHBIX CHCTEM C ITPOCTON IBTEKTUKOH, HE 00
C XMMHYECKUMH COCAUHEHUSIMH. YMETh N300paxkaTh TUarpaMMbl COCTOSIHUSI IByXKOMITOHEHTHBIX CHCTEM H:
KOMITOHEHTOB Pa3JINYHOTO COCTaBa

7. PaccMoTpeTh pa3iau4HbIe C1y4and B3aUMHON PaCTBOPUMOCTH JBYX KUIAKOCTEH.

Tema 5. Xumuueckne papaoBecus (OIIK-1)

Jlexknus.
3akoH aercTBUs Macc. KoHCTaHTBI paBHOBECHS M CBsI3b MEXy HUMH. M30TepMa XUMUYECKOH peakuuu. 3a
peakui OT JaBiIeHUs U Temueparypsl. Temnosas TeopeMa HepHera u ee cnencraust.

IIpakTH4eckoe 3aHATHE.
JlaGopaTopHasi padora 1. Onpenesnenue NJIOTHOCTH PACTBOPOB.
Llenb: ompeneneHne 3aBUCUMOCTH OTHOCUTENbHOU MiIoTHOCTU pacTBOpoB KCI 0T KOHIIEHTpamuu pacTBo
MUKHOMETPUYECKUM METOIOM.
IIpunaonesxcnocmu 013 pabomul: AHATUMUYECKUE 8€Cbl, NUKHOMEMP WU apeoMemp, pacmeopul conel
3a0aHHOU KOHYEeHmpayuu, mepmocman.
Onvim 1. Onpedenenue 3agucumocmu omHocumenvbHou niomuocmu pacmeopos KCI om xonyenmpayuu
PAcmeopenHo20 eeujecmaa.
IIukHOMETPHUYECKH ONPEAEIUTh OTHOCUTENBHYIO IIIOTHOCTH pacTBOpoB NaCl konuentpauuu (%): 2, 6, 10, 1
=f(CNaCl), caenars BBIBOJBI.
Onvim 2. Onpedenenue 3asucumocmu oOmHocumenbHot niomuocmu pacmeopa KNO3 (w=20%) om
memnepamypwi. 1luknomempuuecku onpederums omuocumenvryto niomuocms 20%-20 pacmeopa KN0O3
npu memnepamypax, °C: 20, 25, 30, 35, 40. Hauepmums epagux 3asucumocmu = f(t). Coenams
8b160OUL.
JlaGopatopnasi pabora 2. Omnpeaenenne aupdepeHINATBHON M HHTErpaJbHON  TeIIOThI
PACTBOPEHHUSI COJIH.



Lenb: ompeneneHue TEIUIOEMKOCTH KaJOPHUMETPUUYECKOM CHCTEMBI 1O M TEIUIOTHI PacTBOPEHHs Cyibdare
aMMOHUS U Jp. COJIEH).

IIpunaonesxcnocmu Kk pabome: Kaiopumemp, YUIUHOP, MEULANKd, MepMOMemp, CeKyHOOMep, XA0pPUo
Kanus, cynogham Kanus

Onwvim 1. Onpedenenue menioemkocmu Kaiopumempuieckou Cucmemsi.
B xanopumerp nanuBaroT 200 MJT BOIbI, U3MEPSIOT €€ TeMIIEpaTypy. 3aKPhIBAIOT KAJJOPUMETP KPBIIIKON U
HENpPEephIBHOM MOMEUIMBAaHUM B TeUEHHE 5 MHUHYT uepe3 Kaxzable 30 cCeKyHJ 3aluChIBAIOT TeMIIepaTypy.
oTBelIeHHbIE U pacTepThie B cTynke 5 1 KCI u mpoaoipkaroT 3anuchiBaTh NokazaHus Tepmometpa emnie 10-
CTPOSIT rpauK 3aBHCHUMOCTH, OTKJIAJbIBasi HAa OCH aOCIMCC BpeMs B MHUHYTaX, a Ha OCH OpAMHAT TEMI
PacCUUTHIBAIOT TEIUIOEMKOCTh KaJIOPUMETPUUECKOI CUCTEMBI 110 (hopMyIie:
C =

TerutoBoit addexr pactBopenust conu KCI BeranciisieM, monb3ysich CISIYIONMMH JaHHBIMH: IIPH PACTBOPEHI
TeruoBoi 3¢ ekt pactBopenus pasen 1290,76 Ik, a npu 25°C on pasen 1188,26 JIxk.
Onvim 2. Onpedenerue unmezpaibHOU menjiomvl pacmeopeHusi Cyib@ama Kaaus.
B xanmopumerp HamuBarotr 200 mMi1 BOJIbI, 3aKPBHIBAIOT KPBIIIKOWM, OMYCKAIOT B HETO MEIIAJIKY U TEPMOMETP.
TEUEHHE 5 MHUHYT 4Yepe3 Kaxable 30 CeKyHJ 3aluChIBAIOT MOKAa3aHUS TEPMOMETpA. 3aTeM B KaJOPUMETP
konmuecTBo (2 1) K2SO4 (mpeaBapuTebHO pacTepPTOro B CTYIKE) U MPOAOIDKAIOT 3alMMCHIBATh TEMIIEPATYP!
JTaHHBIM CTPOST rpaduK, OTKIAIbIBasg Ha OCH aOCHUCC BpeMsl B MHHYTaX, Ha OCH OpJIMHAT - TEMIEpaTy
PacCUMTHIBAIOT TEIUIOTY, pacTBopeHust Q mo ¢opmyne: Q =C
[lepecunThIBalOT TEIUIOTY PACTBOPEHMS, MPUXOASIIYIOCS Ha 1 Kr pacTBOpa - MHTErpajbHYIO TEIUIOTY pa
ONPENEIISIIOT UHTETPpalibHbIEe TEIIIOTHI pacTBOpeHusa B 200 Mn Boasl ST, 71, 10T, 12 10
Bviuucnenue ouppepenyuanvroti meniomsi pacmeopeHus
CrposT rpaduk, OTKIIaapIBass HA OCH aOCIIMCC KOHIIEHTPALMI0O B MAaCCOBBIX JOJSX, HA OCH OPAMHAT - WUHT
[Tomy4aror KpuByI0, KOTOpast OyleT UATH OT Havana KoopAuHaT. OMMCAaHHBIM BBIIIE CIIOCOOOM OMPEIEIISIEC
TEIUIOTY PACTBOPEHHUSI IIPH TaHHOW KOHIICHTPAIUU (3HAYCHHE KOHIICHTPAIH YKa3bIBaeTCs IIPETIoIaBaTelieM)
JlaGopaTopHasi padora 3. OnpeneseHue TenJ0Tbl THAPATALMH COJIH.
Lens: onpenenenne TEIUIOTH 00pa30BaHUS MATUBOIHOTO KpucTamuioruapara cymnbdara meau (I1).
[Ipunaonescnocmu k  pabome: Kanopumemp, CMEKIAHHbIU YUIUHOD, MEWAnKd, mepmMomemp,
ananumuyeckue gecwvl, ookc ¢ kpviuxot, . KCI, CuSO -5 H O, CuSO , cexynoomep.
Onvim 1. Onpedenenue menioemMKocmu KaiopuMempuyeckol cucmemsl (CMm. 1abopamopuyro pabomy
No2, onoim 1).
Onwvim 2. Onpedenenue meniomul cuopamayuu cyivphama meou.
B kanopumerp HanmuBaror 198,2 My AMCTUINIMPOBAHHOM BOXBI, 3aKPHIBAIOT KPBIIIKOM M OINYCKalOT B H
HEIMPEPHIBHOM MOMEIIMBAHUY B TE€UCHUE 5 MUHYT 3alMCBIBAIOT MOKa3aHusi Tepmomerpa. [locie 3Toro Bewin
Kpuctaymoruapara meaHoro kynopoca CuSO4-5 H20, nmpeaBapuTelbHO pacTepToro B CTYIKE, M 3allkC
TEeMIIepaTypy MpH MoMemuBanud. [1o momydeHHbIM JaHHBIM CTPOST rpaduk: Bpems - Temmeparypa. [1o 1
terutoBoit addexrt pactBopenus 1 monsg CuSO4-5 H20: , (monspras macca CuSO  -5H20 pasna 250 r/mo
CuSO -5H O, re. 1/50 maccer Mons).
Jlnst HaxoxaeHuUs TertoBoro 3 dexra pacTBopeHus: 6€3BOAHON Coiu B3ATh 3,2 T O6e3BoaHoi comu CuSO
npeapiaymemy. [lo rpaduky Haxomar . TeruoBoi addexT pactBopenus 1 moms 6e3Bomnoi conmu CuSO  p

(M (CuSO )=160 r/momnb; 160/3,2 = 50)
Temora rugparanuu MEIHOTO KYIOpOCa BBIUYUCIISIETCS 110 CIEAyIoLel Gpopmye: (HEOOXOMMMO YUUTHIBA
AHAaJIOTUYHO BBITIOIHAETCS paboTa 1o onpeesieHno TerioTel ruaparannu Na2SO4. bepercs 16,1 T BogHOM
comu (Na2S04).
JlabGopaTopHasi padora 4. OnpenesneHue TenJI0Thl HEMTPAJIM3ANMU M TEIUIOTHI TUCCONMAIIMH.
[enp: sKCIEpUMEHTATBHOE OMpPEIEICHUE TEIJIOTHl AUCCOIMAIIMH CIAa00r0 ANMEKTPoNIuTa (TUIAPOKCUT aMMO
OTIpEe/IeTICHUS TeTUIOT HEUTPAU3allii CUIIBHOTO M CJIA00T0 OCHOBAHUS OJTHOW U TOW K€ CHUIBHOW KHCIIOTOM |
TEM K€ CHJIbHBIM OCHOBAaHUEM).
[Ipunaonesicnocmu k pabome: Karopumemp, CMeKIAHHbIIL YUTUHOD, MeWAKd, mepmomemp,
cekynoomep, npooupxka Ha 15 ma, soponxa, NaOH u 5 1 pacmeoper HCI[1] (no 11 mn), 0,25 1
pacmsopvr NaOH, NH4OH, HCl u CH3COOH (no 200 mn).



Brinonssitores na onbita. OJUH ONBIT COCTOUT B KaJIOPUMETPUUECKOM ONPENIETICHUN TEIJIOThHl HEUTpaIu
KUCJIOTOM  ; IPYTOW - B ONPEAEIEHUNA - HEUTpaJU3alyU CUIBHOTO OCHOBaHUS TAaKOM K€ KUCIOTOW. B ka
TEMIIEpaTypbl B paCTBOPE, MPOUCXOSILEE 3a CUET BbIACIUBILEHCS TEIUIOTHl HEUTPaTU3alluH.

Ecnu 651 651710 BOBMOXKHO OCYIIECTBUTh HEUTPAIU3ALMIO U 3aPETUCTPUPOBATH OBBIIIEHUE TEMIIEPATYPBI

B Ka)KJIOM OIIBIT€ MEPHUTH JIBE TEMIEPATYPHI - 10 U MOCIe HeHTpanu3auuu. MloHHbIe peakiiuy B pacTBOpax mp
Ha CJIMBaHHE PaCTBOPOB BMECTE U Ha MX MEPEMEIINBAHNUE YXOIUT HEKOTOPOE BpPEeMsl, TEpPMOMETP IPUHUMAE"
MO3TOMY HaOJI0aeMOe MOBBIIIEHNE TEMIIEPATyphl TPOUCXOAUT HE MTHOBEHHO, a MOCTETNIEHHO, TPUOIHU3HTE.
Ho B 31O BpeMst 4acTh BbIAESIONICICS TEIIOTH yCIeBaeT YHTH B OKpYXKarolllee IpOCTPaHCTBO, 3a Mpeie
MOTEpH, T.€. YTOOBI OIMpPENEIUTh UCTUHHOE B MOMEHT HEWUTpallu3aluy, TPUXOAUTCS SKCIEPUMEHTAIE
TEMIIEpaTyphbl CO BPEMEHEM [0 M MOCI]ie HeUTpalu3aluy, a 3aTeM rpauuecKu SKCTPAINOINPOBATh MOyYeE
MPOMEXKYTKa BPEMEHH, B TEUEHUE KOTOPOTO MPOUCXOIUT HEUTpaIu3aus. ITOT MPHUEM KaJIOPUMETPHUH MOSICH
KanopumeTrp cocTouT M3 XMMHUYECKOTO CTaKkaHa, MOMEIIEHHOTO B TOJCTOCTEHHBIM CTaKaH, HAKPBITHIM K[
TEPMOMETPA, MEIIAIKU U JUIsSl POOUPKHU C METKOU, COOTBETCTBYIOMIEH 00beMy 10 M. Kaxkaplit OmbIT BBITION!
W3 xanopumerpa BHIHMMAIOT MPOOUPKY, BCTABISAIOT HAa €€ MECTO BOPOHKY, Yepe3 KOTOPYIO BIIMBAIOT: B
ocHOBaHUs. B mpoOupky HammBarOT Ha 2-3 MM BBIIIE METKH 5 H COJISIHYIO KUCIIOTY (3aBEIOMBIA H30BIT
OCHOBAHUS) ¥ BCTABJISIOT MPOOMPKY HA MECTO, TaK YTOOBI HIIKHAS YacTh MPOOUPKHU C KUCIOTOW ObLIa 1O
JieNiaeTcsl sl TOro, YToObl OCHOBAHME M KUCJIOTA MPHUHSUIM OJMHAKOBYIO TEMIIEpATypy A0 HEHTpalu3aluy
MOMEIIMBAHUN YE€PEe3 MHUHYTY 3alKMCBhIBATh TEMIIEPATypy pacTBOPOB ¢ TOYHOCTHIO 110 0,02. TouHbIii 0TC
cexkynnomepa. Korga ycraHoBUTCs onpenefieHHbIH 3aKOH M3MEHEHUsl TeMIepaTypbl CO BPEMEHEM, T.e. TE
KOKIYI0 MUHYTY Ha OJJHY U Ty € BEJIMYMHY B T€UEHUE 6-8 M3MEPEHUI, 3alIUChIBAIOT MOCIECIHUI pa3 BpeMs
U3 KaJIOpUMETPa U OCTOPOXKHO BBUIMBAIOT U3 HEE KHCIIOTY Yepe3 BOPOHKY B CTAKaH C PACTBOPOM OCHOBaHUS
MPOAOJDKAIOT PETUCTPUPOBATh TEMIIEpATypy BO BPEMEHH 0 TeX MOp, MOKa HE YCTAaHOBUTCS 3aKOHOMEp
BpemeHeM (6-8 Touek). [Tociie mpoBeaeHMs onbITa ClIeayeT IPOBEPUTH PEAKLIMIO CPEbl C MOMOIIbIO HHINKA]

[Ipumeuanue: Ananoeuuno onpeoensaomes meniomul veumpanusayuu pacmeopos HCI u CH3COOH
u paccuumvieaemcs menioma ouccoyuayuu CH3COOH. B karopumemp nanusarom no 200 mn 0,25 1
pacmeopa kuciomol, a 8 npooupky 10 ma 5 n pacmeopa NaOH.

JlabopaTopHas padora 5. PacTBopuMOCTD KUAKOCTH B KUAKOCTAX. CucTemMa (peHoI-Bo/AA.

enp: onpeneneHne pacCTBOPUMOCTH CUCTEMBI OIPAaHUYEHHO PACTBOPUMBIX KUIAKOCTEH IPU U3MEHEHHE TE!
PacTBOPUMOCTH CHUCTEMBI (DEHOJI-BOJA.

Ilpunaonexcnocmu k pabome: npobupka ¢ NpoOKOU U MEWAIKoU, HOPMATbHble MePMOMEempbl CO
wxanou om 0° 0o 100°C u om 0°C 0o 50°C u om 50°C 0o 100°C, mpu mepmocmotikux cmaxaua Ha 500
ML, deKmpudeckas niumka, oropemka, nunemxu Ha 2 ma u Ha 10 mna, 75%-nvlii pacmeop ¢enona 6

gooe.

Ilocmpoenue ouazpamm pacmseopumocmu cucmemvl 800a-@HeHOI.

Paccuntarh KOMUYECTBO BOJBI, KOTOPOE HEOOXOAMMO T0OABUTH K UCXOMHOMY: 75%-HOMY pacTBOpy (eHona
60%, 50%, 35%, 20%, 14%, 10%, 8,5%-HbIX pacTBOpoB. 70%-BbIi1 pacTBOp GeHOIa TOTOBUTCS U3 75%-HOT(
Jlis 5TOTO OEpyT MUIETKOM TOYHO 6 MJI HCXOAHOTO 75%-HOTO pacTBOpa (peHOIa U PACCUUTAHHOE KOJIHYECTB
pacTBope OIpenesseTcsl TeMIeparypa roMOoreHu3anuu. s 3Toro HarpeBarT MPOOUPKY C PACTBOPOM Hi
MOMEIITMBAHUY U 3aMEUaloT TeMIleparypy Mcue3HoBeHHs MyTu. [locie 3Toro mpoOUpKy C pacTBOPOM BBIF
BO3/yX€, SJHEPTUIHO TIOMEIINBAs, TeIIEPh 3aMeUal0T TEMIIEPATypy MosBIeHUsI MyTH. OnpenenuB rpyoo TemMn
0oJiee TOYHOE OTpeIeTICHUE TeMIIePaTyPHhI.

[TpUroTOBNIAIOT B ABYX CTaKaHax BOJASHBIC OaHU C TEMIIEpaTypaMu: B OHOM Ha 2° BhILIE, a B IPYToif - Ha 2°
romorenuszanuu. [locne 3Toro npousBoAsT 6osee TOUHOE OMpeAeTICHUE TEMIIEPATYPbl TOMOTCHHU3AINH, TIOOU
1 HaOJTo/1ast B TOPSIYEM CTAaKaHE 3a TEMIIEPaTypoil HCUe3HOBEHHSI MyTH, a B JPYTOM CTaKaHe - 32 TeMIIEpaTyp

Temneparypa mosiBIeHUS M UCUE3HOBEHUS MYTH HE JOJDKHA PacXoAUThCs Ooree, yeM Ha 0,2°. DT1o mocturae
Oanm Oyner OnMM3Ka K OMpENeNIeHHON TeMmIeparype, Korja IpH SHEPruYHOM ITOMEINIMBAaHWK HE Oymer
nepeoxuaxaeHus xxuakoctu. Harpesanue u oxnaxzaenue 70%-Horo pactBopa (peHosna mpou3BOAAT ABa WUl
3HaueHus Temieparypsl. [locie atoro rotossT 65%-Hblit pacTBop QeHona, pazdasisist 70%-Hbli pacTBOp, B |
o0pa3oM TemIieparypy TOMOT€HM3alMH. 3aTeM TOoTOBAT nocienoBareabHo 60%, 50% u 35%-HbIil pacTB
TeMIIepaTypy FOMOTEHU3AIUH 7Sl KaXKJI0TO pacTBOpa.
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Jliig mosrydeHus 3Ha4€HUH TeMIIepaTypbl TOMOI'€HHU3allMM HAa BTOPOH BETBU KPUBOU roToBAT cHavana 20%-Hb!
HAJIMBAIOT B IpoOupKy 1,5 mn 75%-Horo pacTBopa U 100aBISIOT K HEMY TaKo€ KOJIMYECTBO BOJBI, YTOOBI IT
MIPOM3BOJATCS TAKUM e 00pa3oM, Kak Obulo ykazaHo Bbime. [locne atoro onpenensior ans 20%-Horo pac
3arem mocienoBarenbHO roTtoBAT 14%, 10% u 8,5%-Hel1ii pacTBOpHI (heHoma, Kax/blii pa3 100aBisist He00Xo,
TEeMIIEpaTypy FOMOTE€HU3ALUH ISl KaXKI0TO pacTBOpa.

[To monmy4YeHHBIM HOaHHBIM CTPOST IUarpaMMmy (eHON-BOAa, OTKJIajbIBas Ha OCH alCIHCC COCTaB, a Hi
romorenuszamuu. Ilociue 3Toro no rpaduky HaxoaIT TeMIEpaTypy U COCTAB KPUTUUECKOM TOUKH.
[Tpumeuanue. Ilpu pabore c¢ peakruBamu, copepxkammmu 70%, 65%, 10% u 8,5%-HbIil pacTBOpHI (e
tepmomeTpamu co mkanoi ot 0°C no 50°C. I npyrux BhIIEYIOMSHYTBIX pACTBOPOB IPUMEHSIOT TEPMOM
pabote ¢ peHosoM coOIIOIaTh OCTOPOKHOCTD - (DEHOT OCTABISAET OXKOTH!.

IToctpouts nuarpammy «(eHoI-BO/1ay, OTKJIAAbIBas Ha OCU a0CIMCC COCTaB, a HA OCU OpJIMHAT — TEMIIEpaTy
JlabopaTtopnasi paGora 6. KaiimOpoBanue Tepmonapsl.

Ilenb: cHATHE KPUBBIX OXJIAXKIEHHUS TEPMOINapbl B PACIUIaBaX O0JIOBA, CBUHIA U U3MEPEHUE TEPMONIEKTPOL
BOJIBI, TOCTPOCHHUE KAITMOPOBOYHOTO rpaduka.

[Ipunaonesichocmu Kk pabome: mepmonapa, mueeibHvle WUnyvl, My@envHas neub, CeKyHOoMep,
nOmMeHyuomMemp, CeUuHey, CMeKIsAHHblIEe HAKOHEYHUKU, 010680, NPUOOPUUK OJisl NPOGEPKU MepMOonapbl,

z1e0, mpu gap@oposvix mueis.

JUist IpUTOTOBIICHHSI TEPMOTIAPBI OEPYT JIBE MPOBOJIOKHU CACTAHHBIE U3 PA3JIMYHBIX METAJUIOB (HAIIpUMeEp, Me,
C OJHOW CTOPOHBI 3aUMIIAIOT, CKPYYMBAIOT U CBapUBAIOT B IJIAMEHU BOJBTOBOM Myru. UToOwl mpu cBap
MIPOBOJIOK, CKPyYEHHBIE KOHIIBI MX CHauaja CJIerka CMauyuBarOT BOJOW M OMYCKAIOT B MOPOIIOK Oypbl, a 1o
nyru. Ilocne Toro, kak KOHIIBI ITPOBOJIOKH CBapUJIMCh, IPOBOJIOKM HM30JIMPYIOT APYT OT JIpyra OKOJIO CIias
TpyOKaMu, a jaajblie TpyOkamu u3 xjopBuHMIA. Crail MpoOBOJIOK, M30JIMPOBAHHBIX APYyTr OT Apyra ¢apdo
MOMEIIAIOT B CTEKJISTHHBIM KOXKYX. DTOT cnail OyJieT SBIATHCS TOPSAYNM criaeM Tepmonapbl. K apyrum KoHIa
IIPOBOJIHUKHU (AJ11 COEUHEHMSI C PEOCTATOM WM MWIIMBOJIBTMETPOM). MecTa coequHEHMS U30IUPYIOT I
MOMEIIAIOT B CTEKJIIHHYIO MPOOHMPKY. DTOT CrHail Ha3bIBAETCS XOJOAHBIM CllaeM TepMmomnapsl. Jlins u3mer
IIPOBOJIOK OT XOJIOAHOIO CHas TEPMOINAPhl MOKHO INOAKIKOUUTH K YYyBCTBUTEJIBHOMY IOTEHLIMOMETPY IO
I10JIb30BAaHUS KOTOPBIM UMEIOTCS B UHCTPYKLUH.

XonoaHbIHN craif TepMonapsl OIyCKalOT B COCYJ] CO CMECHIO JIbJIa M BOAbL. B daphopoBblil TUTEIH TOMENIAi0T
MydenbHyto edb. Hax THIIeM yKpermisioT B ITaTUBE ropsiuuii crait repmonapsl. [lociae 3Toro BKIIIOYaOT M
9TOOBI CBUHEI] TOJIBKO PACINIaBUIICS, OCTOPOXKHO OIYCKAIOT B pacIiljiaB ropsiurii criaii TepMonapbl, BCTaBIICHH
(KOTOpBIA AOIKEH OBITh COBEPIIIEHHO CYXUM U YHUCTBIM).

Tepmomnapy B ImTaTHBe YKPEIUIAIOT TAKUM 00pa3oM, 4TOOBI CTEKJISIHHBIA HAKOHEYHHMK HE Kacajcs HU JIHa,
paciuiaB He MeHee, ueM Ha 1,5 cM. Ilocnie pacmiaBieHusl CBUHIA M1€4Yb BBIKJIIOYAEM M HAYMHAEM CHMMATh
[IOKa3aHUsl MUJUIMBOJIBTMETpPA uepe3 Kaxkaple 30 cek. [l momydeHus: Bcell KpUBOM OXJIaXKACHMSI IOKa3aH
3allMChIBAaTh €LI€ B T€YEHUE 3-4 MUHYT MOCJIE OKOHYAHUS KPUCTAJUIM3alMM (TEMIIEPATYpHOM OCTaHOBKH
MOJYYCHHBIM JaHHBIM CTPOMM KPHMBYIO OXJIQKJICHHMS CBHHIA, OTKJIAAbIBasg Ha OCH abcuucCC Bpems, a
MUJUIMBOJIETMETPA. 3aTEM CBUHEL] PacIIaBIsieEM U BHIHUMAEM TEpMOIIapy.

AHaJIOTUYHBIM CTIOCOOOM CHMMAaeM KPHBYIO OXJIQXIACHHS JJIsi ojioBa (TeMrieparypa masienus 232°C, cBul
MOKa3aHUsl MUJUTMBOJIBTMETPA, KOTOpPbIE COOTBETCTBYIOT Temmeparype 100°C. [lyist 3Toro B crienraibHBIN T
JUCTWIIMPOBAHHOW BOJIBI M CTABUM Ha AJIEKTPOIUIUTKY. Korja Boia 3aKUINT, MOMEIAeM TOpSYui criail Tepm
2-3 MuH., KOrJa TepMoIiapa IpuUMeT TeMIIepaTypy MapoB KUIIALIEH BOJbI, HAUMHAEM 3alllChIBaTh yepe3 Ka
MOKa3aHusi MIUIMBOJIBTMETPa, a 3areM OepeM cpejHee 3HaueHue IMOKa3aHW, KOTopoe U OylIeT COOTBE
[TokazaHusi MUJUTMBOJBTMETPA, MPU KOTOPHIX HAOIIOAIOTCS OCTAHOBKU HAa KPUBBIX OXJIAXKIEHUS, COOTBETC1
Sn, xoTopble HM3BECTHBI (CIpaBOYHbIE JaHHBIE). Ha OCHOBaHMM 3THX JAaHHBIX CTPOUMM KpPHUBYIO KaJlIuOpo
TeMIIepaTypa - oKa3aHus MUJUIUBOJIETMETPA.

Jlaboparopnasi paGora 7. Tepmuyeckuii anaauns.

[lenb: mocTpoeHne nuarpaMmbl MJIABKOCTH CHCTEMBI 0JI0BO-CBUHEI ¢ cocTaBamu: 20, 40, 60, 80% Ha oci
COCTaBOB C UCITOJIb30BAaHUEM TEPMOIIAPHI.

[Ipunaonescnocmu x pabome: 6 muenell, mepmonapa, NOmMeHyuomMemp, MyQenvbHas nedv, 6echyl,
ceKkyHooMep, 01060, C8UHEY, Wmamus, acbecmosas cemxa.

B miects Turieit nomemiarot mno 40 r. cMecH CIenyIOIIEro COCTaBa:
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Turmu nomemaroT B MyQenbHyI0 1Medb ¥ PacIUIaBIAIOT IPU HarpeBaHUU. 3aTe€M MMOOYEPETHO BHIHUMAIOT TH
CTEKJITHHBIM HAaKOHEYHUKOM, MOAKIIOYEHHYIO K MOTEHIIMOMETPY, M 3alUCHIBAIOT €r0 MOKa3aHUs KaXKIble
pacmnaBa. [1o modydeHHBIM JaHHBIM CTPOSIT KPUBBIC OXJIAXKICHHS, OTKIAAbIBas MO OCH aOCIHCC BpeMs,
noteHuomerpa. 1o u3noMam KpHUBBIX OXJIQXKACHUS OMPEACISIOT TeMIEePaTypy KPUCTAILIU3AIUN YHUCTHIX B
Hauaja KpUCTaJUTM3AIMH OCTATBHBIX CMECEH, UCTIONb3YS JUIS 3TOTO KaTuOpPOBOUHBIN rpaduk TepMomapsl. Pe
Ha ocHOBaHUM MaHHBIX ATOW TaOIHIIBI CTPOSIT AWArpaMMy TUIABKOCTH cucTeMbl Sn — Pb, oTkianbiBas Ha o
OpAMHAT — TEMIEPATypy Hauaaa KpUCTAIIA3AIINH.

JlaGopaTtopHasi paGora 8. XumMnueckoe papHoBecHe.

Ilenb: o3HAKOMJIEHHE C OCHOBHBIMU CBOWCTBAMHU OOpPaTHUMBIX peakUUi M C OIHUM M3 METOJOB HCCIIEIOB:
pUMepe peakiiy oKuciaeHus noaa xjaopuaom xenesa (I11), skcnepuMenTanbHOE ONpesiesieHne KOHCTAHThI P
[Ipunaonesxcnocmu x pabome: 8 xonb emxocmvro 100 mn, mepmocmam, 4 Konb bl ¢ npumepmvimu
npooxamu, nunemka Ha 10 ma, mumposanuwiii pacmeop muocyibghama 0,015M, mumposarHvle
pacmesopyl 0,03M FeCl3, 0,03M KJ, ceedcenpuecomosiennulil pacmeop Kpaxmaia.

BepyT ueThipe cyxue KoJIOOUKH ¢ MPUTEPTHIMU ITpoOkaMu emKocThio Ha 100 mut. [IponymepoBaB KonObI, Hal
0,03 M pactBopa FeCl3 u 0,03 M pactBopa KJ, xak ykazano amke: 1- 50 mu FeCl3, 2 - 50 mn KJ, 3 — 55 mn
ITocne 3Toro konOsl moMemiaroT Ha 30 MUHYT B BOASIHOM TepMocTart, umeromuii remneparypy 25°C. 3arem
kon6 Ha 100 M. B xaxayro HanuBaroT 35-50 MII TUCTHITMPOBAHHON BOJIBI M CTABSIT UX IS OXJIKICHUS Ha
ko0 1 u 2, a yepe3 10 MuUHYT mocie 3Toro u conuepxumoe koid 3 u 4. MOMEHT CIMBaHUS PacTBOPOB OT
3aKpBIBAIOT MPOOKAMM M yCTAHABIMBAIOT B TepMocTare. Uepe3 25 MUHYT OT MOMEHTAa CMELIMBAHUSA U3 K
TepMocCTara, OTOMparoT nmumeTkoi 10 M1 pacTBOpa U CIMBAIOT B OXJIAXKACHHYIO KOJOY /Uil TATPOBAHUSI.
Bpemst mpoObl oTMeuaroT ¢ TouHOCTBIO 10 | MuHyThL. Cpa3y mocie orOopa mpoObl BBIICIUBUIMHCS I
TUIIOCYIB(UTA.

PactBop rumocynsdhuTa mpudaBISIOT 10 OIeAHO-KENTONH OKPACKH pacTBOpa. 3aTeM JOOaBISIFOT HECKOJIBKO Ki
pPacTBOPOM TUIOCYIb(HTA 10 CUE3HOBEHUSI CUHEH OKpacku. CBETIO-CHHSSA Kpacka pacTBOpa, MOSBIISAIOIIAS
MIPUHUMACTCHAL.

[Tunetky nepen 0T60poM MPOOKI OMOTACKUBAIOT UCCIEAYEMBIM PACTBOPOM.

Yepe3 30 MmuHyT mocie otdéopa mpoObl U3 KakJ0H KoyObl 0TOMparoT cHoBa 10 Mi1 pacTBOpa M TUTPYIOT. 3a
npoOy u T.a. [ToaydeHne oMHAKOBOTO YMCIIa MJI THIIOCYIIb(UTA, 3aTPAad4eHHOT0 HAa TUTPOBAHUE Ho/a B ABYX
Ka)J101 KOJIObI, yKa3bIBAaeT Ha JIOCTIKCHHE PABHOBECHS B PEAKIIHH.

JlaGopaTopHasi padora 9. 3akon pacnpenenenusi Hepucra

Lenb: onpenenenue ko3dduimenta pacnpeaeneHust yKCyCHON KUCIOTHI B BOJE U OeH30J1e (TOTyoe).
[Ipunaonescnocmu 0 pabomwl: yKcycHas kucioma (konyeumpuposaunas, 70%),; 6enzon (C6H6) unu
monyon (C6H5CH3) (100 mn)[2]; mumposarnnwviti pacmeop wenouu 0,1 ., gpenongpmaneun; xonodwl c
npooxamu Ha 100 mn — 3 wm., mepnas konoa na 100 mn, O6rpemxa 011 MUMpPoOBaHUs, Koaowl OJis
mumpoeanus — 3 wm; nunemxu Ha 5, 10, 20 u 25 mn, wmamue ¢ mpems OenumenbHulMU 60POHKAMU.

B mepnyto konOy Ha 100 mur HanuBaroT 10 MJT KOHIIEHTPUPOBAHHOW YKCYCHOM KHCJIOTHI U JOJUBAIOT JIO M
MOCJIeI0OBaTeILHBIM pa30aBiieHreM B J1Ba paza u3 50 mi1 1-ro pacTBopa roToBST BTOPOM pacTBoOp (T.€. U3 KOJI
W JOMUBAIOT K ocTtaBmuMmcs 50 M B MepHY10 koiOoy Ha 100 MuI TUCTHIUTMPOBAHHOM BOJIBI). AHAJIOTHYHBIV
TpETHUH.

B npuroroBieHHBIC TPH CKISHKH C IPUTEPTHIMU MTPoOKaMu HaauBaroT o 30 MJI pacTBOpa YKCyCHOM KHCIIO1
CMecH B TeueHue 45 MUHYT MEePUOANUECKH Yepe3 KaKble 5 MUHYT CHUJIBHO BCTPSIXUBAIOT, HHOT/IA OCTOPOXKH
CKOIMBIIUXCS TA30B), 3aTE€M CIUBAIOT PacTBOPBI B TPHU JEIHUTEIbHbIE BOPOHKH W OCTaBISAIOT Ha 30 MUHY
xuakocteit. [locme 3Toro camBarOT BOAHBIA CJIOW B COOTBETCTBYIONIHE KOJIOBI, a OCH3OJIbHBINA CIIOW OCT:
Onpenensior KOHIEHTPAIMIO KaK B BOAHBIX, TaK U B OEH30JIbHBIX PAcCTBOpPaxX YKCYCHOM KHCIIOTBI THTPO
npucyTcTBuu (heHondranenHa. Tak Kak BOJHBIE pacTBOPHI O0jiee KOHIICHTPUPOBAHHBIC, TO B KOJOOUYKU JIJ
MEHBIIIEE KOJIMYECTBO BOJHBIX PACTBOPOB, YeM OeH30IbHBIX. KondyecTBO BOMHBIX pacTBOpoB: Nel — 2 My, N
0eH301bHBIX pacTBOPOB: Nel — 20 mi1, Ne2 — 20 My, Ne3 — 25 mu. [Ipu TurpoBannn G€H30JIBHOTO PacTBOPA Il
KOJIOOUKY C TUTPYEMBIM PacTBOPOM XOPOIIO BCTPSXMUBAIOT U TOJBKO IMOCJE HMCYE3HOBEHHUS PO30BOM OKpac:
HECKOJIBKO KareJb MIEJI0YU U TaK TUTPYIOT 0 MOSABJICHUSI YCTOMYMBOM PO30BOM OKpacku. KoHIeHTparuuy pac

PaccunteiBatoT KoapGUIIMEHT pacnpeesieHns U KOHCTAaHTY acCOLMAlUU KUCIOThI B OEH301€.
JlabopaTopHas patdora 10. Kpuockonus

Iennb: onpeneneHre MOJIAPHBIX Macc TudeHnIaMUHA WK HaTalliHa M0 MOHMKEHUIO TEMIIEPaTyphl 3aMep3:
BElIECTB B OeH30I1€ (onpeaeneHre MOJISIPHBIX MacC MOUYEBHUHBI U IIIOKO3bI B BOJIHBIX PACTBOPAX KPHOCKOINY
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IIpunaonesxcnocmu xk pabome. npubop 011 KPUOCKONUYECKUX UBMEPeHULl, Kpuocmam, mepmomemp
bexmana, mepmomemp co wxanoii om -10 0o +50 °C, nyna, neo (cuee), conv (xnopuo Hampus), Oeu3or,
ougenunamun (uiu Hagpmanutn), OUCMULIUPOBAHHAS 8004, 2NIOKO3d, CAXAPO3d, MOYEBGUHA.

Bapuant 1. Onpenenenue MoisipHbIX Macc OudeHWIaMHHA WM HadTaauHa MO MOHMKEHHUIO TemIepal
PacTBOPOB 3TUX BEILIECTB B OEH30JIE.

Jlnig onpeneneHus: HOHWKEHHs TEMIIepaTyphl 3aMep3aHusl pa30aBICHHBIX PACTBOPOB UCIIOIB3YETCS TEPMOME
[Ipexxae Bcero, TOTOBAT OXJIAXKIAIONIYIO CMech (BOAa-NeN-Coiib) ¢ Temreparypoit Ha 3-4°C Huxke TemImef
3aroyHUB OXJIAXKIAIOIIEH CMEChIO CTaKaH 8, 3aKpBIBAIOT €0 KPBIIIKOM CO BCTABICHHON B HEE€ MEILAIKOM 9,
npoOupKy 1, MpeaBapuUTENbHO BHIMBITYIO M BBICYIICHHYIO, HAJMBAIOT MUMETKOW 20 MUJUIMIUTPOB OCH3C
NpUOTH3UTENLHON TEeMIEpaTyphl 3aMep3aHus pactBopurtens. s sToil menmu mpoOupky 1 ¢ pacTBOpUT
TEpMOMETPOM bexkMaHa NOMEIAal0T HENOCPEACTBEHHO B OXJIAAMTEIbHYIO cMechb. IlomemmBas >KHIKOC
TepMoMeTpa. BenencTBue nepeoxnaxkIeHus TeMIieparypa najaeT HuKe TOUKH 3aMep3aHus. Korna HauHercs
BBIJICJICHUS TEIUJIOTHI KPUCTAIIU3AIMK TEMIIeparypa pacTBopa cTaHeT noBblmarkesa. [lo TepmomeTrpy beka
TeMIeparypy, KOTopas ¥ IPUHUMAETCS 3a MPUOIU3UTENbHYIO TEMIIEpaTypy 3aMep3aHus pacTBOPUTEIIS.
[TpuOMM3UTENEHON OHA SBISETCS MOTOMY, YTO ONBIT MPOU3BOAUTCS B YCIIOBHUSX, HE HCKIIOUAIOIIUX HEp:
MPUOIH3UTEILHOTO OMPEACIICHUSI TeMIIepaTypbl MPOOUPKY BHIHMMAIOT U3 OXJIAXKIAIOIIEH CMECH U PaCIli:
HarpeBas NMPOOHMPKY PYKOH. 3aTeM BCTaBISIOT €e B MpoOUpKy. JliIsl yCKOpEeHHUsl mpoliecca OXJIaxACHUS HKHU)
MeIaiakoil. MakcuMalbHyI0 TeMIeparypy, HabIoaeMyto Mpu KpUCTaTU3AUH PACTBOPUTENS, OTMEYAIOT
nmynoi, ¢ TouHoCThI0 710 0,002°C U 3anmuchIBaOT KaK TEMIEPATypy 3aMep3aHusi pacCTBOPUTETIS.

Temneparypy 3amep3aHusl YUCTOTO PACTBOPUTEIIS U3MEPSIOT HECKOIBKO pa3. Ilocie kaxxaoro onpeaeneHus 1
o0pa3oBaBIIMECS KPUCTAILIBI PACIUIABIISIOT, KaK OBLIO yYKa3aHO BIIEe. M3 OTAENBHBIX U3MEPEHUN BBHIYHCIISE
3aMep3aHus pactBopurens. IlpenenpHas norpemHocTs He JomkHa npessimars 0,005°C.

3aTeM B3BEIIMBAIOT HAa aHAIUTHYECKUX Becax (0,2-0,3 rpaMma HMCClIeIyeMOro BEIeCTBAa U BHOCST B PacTBO]
[TpuOnu3uTenbHy0 TeMIepaTypy KpUCTAIIU3alMU PACTBOPA OMPENENAIOT TaK K€, KaK U PAcTBOPUTEIS.
pacTBOp B OXJIAIUTEIBLHON CMeCH MOBOIAT 10 Temmeparypsl Ha 0,1-0,15°C BbIimie mpuOIU3UTEILHON TeM
MpoOUPKY C pacTBOPOM IMOMEIIAIOT B BO3AYIIHYIO pyOalky, pactBop nepeoxiaxaatoT Ha 0,2°C u mociue n
OTCYET TeMIEepaTyphbl KPUCTAUTU3ALNUN PACTBOPA. DTOT OTCYET JOHKEH OBITh MOBTOPEH HECKOJIBKO Pa3 1
pacTBOpUTENIEM. 3aT€éM BHOCSAT BTOPYH IOPLMIO HCCIEAYEMOTO BEIIECTBA W OMNPEICISAIOT TEMIIEpaTy]
KOHIIEHTPUPOBAHHOI'O PACTBOPA.

[Ipu nepexone pacTBopa U3 NEPEOXIIAXKIECHHOTO COCTOSIHUS B PABHOBECHOE YAaCTh PACTBOPUTEIIS BBIACIISAET!
pacTBOp BCJIEICTBUE 3TOTO KOHIIEHTPUPYETCS U paBHOBECHAs TeMIepaTypa OyJIeT COOTBETCTBEHHO HUXKE, U¢
C uenpio mpemoTBpalIeHus OOJBIIOTO mepeoxiaxacHus (Gompmie, yeM Ha 0,2°C) B pacTBOp oITycka
[{enecoobpa3Ho omycKaTh KPUCTAUIMK B Ka)KJIOM OTIBITE MPU OJHOM M TOM K€ MEePEOXIaKICHUHU.

[To pe3ynpraram HECKOJIBKUX U3MEPEHUIN TEMIIEpATyphl KPUCTAUIN3ALMU B OTHOM PAaCTBOPE HAXOIAT CPE/IHL
BElIECTBAa. DKCIEPUMEHTATIBHO ONPEAEIECHHYIO MOJISIPHYIO MacCy CPaBHUTH C PACCUUTAHHOM 1O opMyIie Be
Bapuanr 2. OnpeneneHue MOJISIPHBIX MacC MOYEBUHBI U IIFOKO3bl KPUOCKOITMYECKUM METO/IOM.

B kauecTBe pacTBopuTEINs UCTIONB3yeTCs BoAa. OMBIT BEAETCS TaK e, KaK U ¢ OEH30JI0M.

[1] Ucnosb30BaHue S H CONSIHOW KHMCJIO0ThI, oTHOcsmielcs kK Tadauune I1I. cnucka IV npekypcopos,
000poT KoTopbIX B Poccuiickoii Meepanny OrpaHuyeH U B OTHONIEHWH KOTOPBIX YCTAHABJIUBAIOTCS
Mepbl __KOHTPOJSI B COOTBETCTBHMM ¢ 3aKOHOAATEJLCTBOM _ Poccumiickoii.  ®Pepepaunu u
MEXAYHAPOAHBIMM _J1oroBopamu _ Poccmiickoii  @enepannu, perniaMeHTHPYIOTCH JICHCTBYHO UM
3aKOHO/IATeJIbLCTBOM U HOPMATHBHLIMHM NPABOBLIMY AKTAMU YHHBEPCUTETA.

[2] Ucnonws3oBanue Tomyona, oTHocsmerocs: k tabmuie I, cimcka IV npekypcopoB, 060poT KoTOpsIX B P
OTHOILIEHUU KOTOPBIX YCTAHABIMBAIOTCS MEPbl KOHTPOJSI B COOTBETCTBUHU C 3aKOHOAATENHCTBOM Poccuiick:
noroBopamMu Poccuiickoit ®Denepanuu, perimaMeHTHPYIOTCS ACHCTBYIOIIMM 3aKOHOAATEIBCTBOM W HOP
YHuBepcurera.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
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1. YMeTh BBIBOAUTH MAaTEMAaTUUECKOE BBIPAXKEHNUE 3aKOHA JIEHCTBYIOLIUX Macc.
2. O3HaKOMHTbCS C OCHOBHBIMM CIIOCOOAMU BBIPaKEHHsI KOHCTAHT PABHOBECHUS U HAyUNUThCS BBIBOJUTH CBSI3E
3. BeiBecTu ypaBHEHUE U30TEPMbl XUMUYECKON PEAKIIUU.
4. YMeTh BBIBOAMTH 3aBUCUMOCTb PABHOBECHS XUMUYECKUX PEAKIIUN OT JABJICHUS U TEMIIEPATypBhI.
5. Pemats 3a1auu 1o teme.

Tema 6. Ancopouuonnsie papHosecus (OITK-1)
Jlexknus.
SBnenust aacopobumu. AncopOeHt. Ancop6ar. Buasl agcopOrun. MoHOMONEKY IsIpHAs U MTOJTUMOJIEKYIISIPH
[Monssan u BOT. YpaBuenue I'nb6ca, HInmkosckoro n @peitnmnnxa. [IAB 1 moBepXHOCTHOE HATSKEHUE
nojsipHocTell PeOunnepa, npaBuia u3dupareabHoil HOHHOH agcopOrun. AcopOIoHHAast XpoMaTorpadust

IIpakTnyeckoe 3ansATHE.
JlaGopaTtopnas pa6ora 1. Ancopouus
Ienb: uccnenoBanue aicopOIMKM YKCYCHOM KUCIIOTHI HA aKTUBUPOBAHHOM YTJI€, HAXOXK/IEHUE KOHCTAHT M30T¢
Ipunaonexcnocmu xk pabome: 12 xonod na 100 ma, 6rwpemka o mumposanus,, nunemxu Ha 10 ma, 5 u
20 mn, mepuwiii yurunop wa 100 ma, akmusuposanmsiii yeons, ghenonpmaneun, 2 xonowvt na 100 ma;
pacmeoper: CH3COOH - 0,4 n, KOH — 0, In.
HccnenoBanue agcopOuuy CBOIUTCS K ONMpeAENeHUI0 KOHLIEHTPAMKU pacTBopa 10 U nocie aacopouuu. U
PacTBOp YKCYCHOM KUCIOTHI. M3 HCXOIHOTO pacTBOpa rOTOBAT pa30aBI€HUEM PACTBOPHI CIEAYIOIIUX KOHIE
H. Jlns ancopObumm Gepetcst 50 M1 pacTBOpa KUCIIOTHI, B KOTOPBIM BBOAUTCS | T akTUBHUpOBaHHOTO yriis. Kax
KOTOpbIX 50 MJI MCMIONB3YIOT JIsl BBEACHUS YIUIA, a ocTajibHble 50 MJI JUIsl ONpeeeHus KOHIICHTPAIuN Ky
KaXJIOTO pacTBopa mpou3BomsT 2-3 paza 0,1 H. pacTBopom mienouu ¢ peHonpTamennom. s MaIbIx KOHII
OOJBIINX - MEHBIIHE OOBEMBI.
ITocne yacoBOil BBIIEPKKH PACTBOPOB C YIVIEM MX THUTPYIOT, OTOMpas T€ K€ KOJIMYECTBA, YTO M JI0 aJcopo
Ka)J10ro pactBopa 110 u nocie aacopouu CO u Cp. Benuunny aacop6umu I' paccunThiBatoT o Gpopmysie
Haxoznst rpaduuecku METOIOM KOHCTAHThI ypaBHEHHs H30TepMbl DpeliHanuxa.
JlaGopaTopHasi padora 2. U3ydyeHue CBA3M MKy MOBEPXHOCTHBIM HATSKEHUEM U aIcOPOLMei
Llenb: ompeneneHue MOBEPXHOCTHOTO HATSHKEHHUSI paCTBOPOB METOIOM HAMOOJIBILETO JABJICHUS ITy3bIPHKOB
pacyet Benu4yHuHbI agcopOuun [ 1 onpenenenue KOHCTAHT ypaBHeHHs JIeHrMiopa.
Ipunaonesxcnocmu 0na pabomwl. npubop Pebunoepa, mepHwiii yurunop, OUCMUIIUPOSBAHHAS 6004,
pacmeopwl 11AB.
IToBepXHOCTHOE HATSHKEHUE OMPEHESIOT OTHOCUTENBHBIM METOIOM: HaXOIAT HauOoJjbllee JaBiIeHUE 00p:
(P0O) u 3aTem — B uccneayemoit xkuakoctu. (Px) [loBepxHOCTHOE HATSKEHUE UCCIEAYEMOM KUAKOCTH MOMKHC
MOBEPXHOCTHOE HATSHKEHHME BOBI, 3HAYEHUE KOTOPOTO MPHU JaHHOU TeMIIepaType MOXKHO HAWTH B CIIPaBOY
JTx/m2.
Ilepen HawamoM paboThl TPYyOKY C KaMJUIIPOM U COCYI ¢ OOKOBBIM OTPOCTKOM IPOMBIBAIOT XPOMOBOH CMe:
HauOombIee AaBiIeHre 00pa30BaHUs Iy3bIPHKOB B YHCTOM Boje. J[Ist 3TOro HaIMBarOT B COCYX BOJBI U BE
00pa3oMm, yTOOBbI TyOHHA €ro MOTPYKEHUs B KUAKOCTh MPAKTHUECKU paBHsIACh HyM0. COCyn MOTpysKaroT -
CUET acIupaToOpa U PEryIupyroT CKOPOCTh 00pa30BaHUs IMy3bIPHKOB IPH IMOMOIIX KpaHa. YUCIIO My3bIphKOB
npu OONbIIeH CKOPOCTH PaBHOBECHBIE YCIOBHS HE JOCTUTAIOTCS M PE3YNIbTaThl OKa3bIBAIOTCS HETPABUIILHBIN
YpOBHEM KUJKOCTH B MAHOMETPE, COCIMHEHHOM C KalWUIAPHON TPyOKOH. 3aTeM MPOU3BOIAT U3MEPEHHE H:
My3bIPHKOB IS Psiia PACTBOPOB M30aMIIIOBOTO crupTa ¢ KoHueHtpauusmu: 0,1 M; 0,05 M; 0,025 M; 0,
nocinenoBarenbHbIM pa3basienuem 0,1 M pactBopa BaBoe. [1o popmyne  paccuumThIBAlOT IS KaXJIOTO P.
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Jna pacuema eenuuunvl aocopoyuu I’ u onpeodenenuss koncmanm ypaenenus Jlenemiopa cmposm
epagux 6 koopounamax - c. Ilo smomy epaguxy onpedensiom GeruUduHy NPOU3IBOOHO on4
Kax)cOou KOHYEHMpayuu KAk MAaAHeHC Y2ld HAKIOHA KACAMENbHOU, NPOBEOeHHOU K NOJYYEHHOU
KpUBol 6 mouke, COOMEEemMcmeyiouel Kaxcoou 3a0aHHol KoHyenmpayuu. Haiioennvie eenuuunwvl
noocmasnsiom 6 ypasuweHue lubbca u paccuumviearom eenudunvl I 011 6cex uUCCie008aHHbIX
Konyenmpayuti cnupma: . Jlanee cmposm epagux 6 koopounamax I'— C u zpaghux 6 koopounamax
C/T'— C, no xomopomy epaghuuecku onpeoensirom genuuunvl 10 u «by (cm. puc. 4). 3anucvigarom
ypasuenue Jlenemiopa ¢ natioennvimu Kodgpuyuenmamu:  Ilpu pacuemax ciedyem nomMHumy, ymo
R=831 [oc/mone K. Temnepamypa 6epemcs no wxane Kenveuna. Konyemmpayus pacmeopos
guipasicaemcs 8 monv/m3. Ilpumeuanue: Bmecmo pacmeopos uzoamuno8oco cnupma mo2ym o0vims OaHbl
pacmeopwvr oymanona (0,5 M), uzo-6ymanona (0,6 M), uzo-nponanona (1,5 M), smawnona (2 M) (no
YCMOMPEHUI0 npenooasamers,).

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. HayuuTtbes pemars pacueTHbIE 3a/1a4i 110 JAaHHOW TEME.

2. Ilpn moaroToBke K TECTUPOBAHMIO, KOJUIOKBHYMY, KOHTPOJIBHOM paboTe oOpaTUTh BHMMAHUE TEOPH!
Jlenrmiopa u monumodnekynsapHoit ancopOoumu [lonsau u BOT.

3. [Ipoananu3upoBars ypaBHeHus [ m66ca u Opeitamnxa
4. BeiBectu ypaBHeHue JleHrMiopa Ha ocHOBe ypaBHeHHi [ 166ca u IumkoBckoro.
5. HayunTtbcst mpoBOIUTE pacdeThl BETUYHHBI aJICOPOITMHU C UCIIOJIb30BaHUEM ypaBHEeHHs [ m00ca u dpeitnan

6. O3HaKOMUTHCSI C MIPABUIIOM YpaBHUBaHMS NoJsipHOCTel Pebunepa u ero npuMeHeHueM s moadopa aj
HEBOJHBIX CpeJl OT 3arpsA3HCHUM.

7. PaccMOTpeTh JOCTOMHCTBA METO/IA a/ICOPOIIMOHHON XpomaTorpaduu ¥ HAMTH 00JacTy ee MPUMEHEHHS.

Tema 7. DiemeHnTsI cTaTucTHYecKON TepMmonnHaMuku (OITK-1)

Jlexknus.
Oyukuuu pacnpeneneHus Makcsemia u Makcsemna - bombnmana. MonekyisipHas CyMMa IO COCTOSE
MaKpOCKoIM4yeckoi cucteMbl. IlocTynarenpHas cymma 1o cocTosHUsM. CTaTUCTUYECKUE BBIPAXKEHUS I,
GyHKUMI: COCTaB-JAIOMIME SHTPONUM, BHYTPEHHEH OSHEPrUM U TEIUIOEMKOCTH, OOYCIIOBIIEHHBIE IIC
KoJie0aTeIbHBIM IBMKEHUEM. PacueT KOHCTaHT paBHOBECHSI XUMUYECKHX PEakluil B HealbHBIX ra3ax MeTo]

IIpakTH4eckoe 3aHATHE.
HE IIPETyCMOTPEHO

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. I3yunts pyHkumm pactpenenenus Makcsemia u Makcepeina - bonmeiimana.
2. 3yuuTh MOJIEKYJISIPHYIO CyMMY II0 COCTOSIHUSIM M CyMMY 10 COCTOSIHUSIM MaKpPOCKOIIUYECKOM CUCTEMBI.
3. [lomy4uTh CTAaTUCTUYECKUE BBIPAXKEHUS JUISI OCHOBHBIX TEPMOAMHAMHYECKHUX (YHKITHM.
4. HayuuTbCsl pacCUNTHIBATG KOHCTAHTHI PABHOBECHSI XUMUYECKUX PEAKLIUN B UACAIBHBIX I'a3aX METOJOM CT:

Tema 8. Xumuueckas kuneruka (OIIK-1)

Jlexknus.
OCHOBHbBIE MOHATHA XMMUYECKOM KHHETHKH. MOJIEKYISIpHOCTh M MOPSAOK peakuuit. OnpeneneHue mopsi)
HeoGpatumble peakiuu 1-ro, 2-ro ¥ n-ro MOPSIKOB U BUIbl KMHETHUECKOTO ypaBHeHHsA. CIOXKHbBIE peakn
na-pajijieNibHble, IeTHbIe, CONPSHKEHHBIE. 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH OT TEMIIeparyphl. DJIeMeHTa
(bu3NUeCKHii CMBICI SHEPTUN aKTHBALUU. MeTo/ MepexoHOro COCTOSHUS (AKTUBU3UPOBAHHOTO KOMILIEKCE
Teopus coynapenuii B xumuueckoid kuHetuke. Cxema Jlunnemana. @oToxuMuueckue U 1enHele peakuuu. Ki

IIpakTH4eckoe 3aHATHE.
JlaGopaTopHasi padora. OnpenejieHue KOHCTAHT CKOPOCTEH XMMHUYECKHUX PeaKIuii.
Llenb: onpeneneHne CKOPOCTH PEAKIIMA METOIOM 0TOOpa Mpo0, BEISICHEHUE BIUSHUS TEMIIEPaTyphbl Ha CKOPO
aKTHBALIMU U TemIeparypHoro koddduuuenta Bant-T'odda) Ha mpumepe peakunn HOAUPOBAHUS AllETOHA.
Ipunaonexcnocmu k pabome: pacmeopvr Na2S203 — 0,01 v, CH3COCH3 — ayemon 1 n, J2 6 4% KJ —
0,1 n, NaHCO3 — 0,1 n, HCI — 1 n, xpaxman, naiumka, 600aHas 6aus, mepmomemp, YCMaHO8Ka OJisl
MUmposanus, Koniowl 0 mumposanus, nunemka Mopa.



Xon peakiuy KOHTPOJIMPYETCs IO aHAJIU3Y MPO0, MEPUOIUYECKH 0TOMPAEMBbIX B peakMoHHOM cMecu. [locn
TEMIIEpaTypy B MEpPHYIO KonOy emkocThio 250 M HanmmBaroT 25 miu 0,1 H pactBopa ioma B 4% pacTBops
(conmeprkaHue KUCIOTHI MOXKET OBITh YBEJIMYEHO WJIM YMEHBLICHO IO YKa3aHHUIO MPErojiaBaTess) U JOJIUB:
(mpumepHO Ha 30-35 M HIKE), 3aTeM KOOy ¢ pabouyuM pacTBOPOM M JPYTYIO KoJOy ¢ JUCTUILTUPOBAHH
Coycts 15-25 MuHYT B K0N0y ¢ peaKIIMOHHOW CMEeChi0 T00aBISIOT puMepHo 1,5 r anetona mmu 25 mut [ H 1
alleTOHa OTMEYaloT Mo yacaMm. [locie BIMBaHUS aleTOHA COAEPKUMOE KOJOBI OBICTPO JOBOAAT O METKU
BOJIbI, IPEBAPUTEIHHO BBIIEPKAaHHON B TEPMOCTaTe, OBICTPO, HO TIIATEIbHO, B30AITHIBAIOT U TOTYAC OTOH
OTMe€4ast 3TOT MOMEHT 10 4acaM.

3a Havano peakuuu (T = 0) IpUHUMAIOT BpeMsl BIIMBAaHUS alleTOHA B PEAKIIMOHHYIO cMech. Konby ¢ peakiuor
n30exxaHue yineryuyuBanus anerona. OtTodbpanHyio mpoOy BIMBAIOT B KOJIOY Uil TATPOBAHUS, YKE COEPIKAILL
cogepxanue ona onpeaensator Turposanuem 0,01 H. pactBopom Na2S203 B npucyTcTBUU Kpaxmala.

3a X0/I0M peaklMy HaOIONal0T MyTeM OTOOpa M aHaliu3a Mpo0 peakMOHHOW CMECH Yepe3 OmnpeAesieHHbI
otOopa nmpod koyIdy U3 TepMOCTaTa HE BEHIHUMATH!

B Tedyenue ombiTa pekomeHAyeTcs B3sATh HO MeHee 7-8 mpoO. Bropyro mpoOy orOuparor depe3 10 muny
TUTPOBAHUS ONPEACISAIOT BpeMs, Yepe3 KOTOPOE HAJIEKHUT OpaTh CIEeAYyIOIKe IPOObL.

Pacxox runocynp(duTa Ha KOXIyI0 CIASAYIONIYIO MPoOy TODKEH U3MEHITHCS Ha 1-3 M.

ITo xomy peakuuu BpeMs MEXay MOCIEI0BaTeIbHBIMU TUTPOBAHUSMHU IOCTETIEHHO CIEAYET YBEIMUUBATh (
nmpoBoauTh uepe3 10 MUHYT, 3aTeM TUTpoBaHUE - 4yepe3 15 MuHYT u, HakoHel, depe3 20 muHyT). Uem 1
MIPOU3BOJATCS UCCIIEIOBAHUS, U YeM OOJIbILIe COAECPIKaHUE KUCIOTHI B PEAKIIMOHHONW CMECH, TE€M Yallle HaJI¢
OIIpENENAETCS 110 YPABHEHUIO:

Cx= rae nt - yncino mi pactBopa Na2S203 npu TUTPOBAHUH JAHHOM MPOO
Na2S203 u n0 - yucno mia pacrBopa Na2S203 , koTopoe AOJKHO ObUTO ObI HOWTH HA TUTPOBAHUE B MOMEH1
MPAKTUYECKH OMPEICIUTh HEe YAaeTCsl, TAK KaK OT MOMEHTA BIMBAHMUS alleTOHA 10 MOMEHTA B3ATus 1-if mpob
[TosTomy n0 ompenesnstoT 3KCTPANoNAIHel o rpaduKy CIESAYIOIMM 00pa30oM: Ha MIJTUMETPOBKE CTPOSIT T}
JKCTpanosuuel noayuyeHHon tuHun 10 T = 0 Haxozaart n0. Mcnons3ys pacueTHoe ypaBHeHue U 3HaueHus C
KOHCTaHTy CKOPOCTH K M 3amuchIBaloT ee 3HaueHus B Tabmuily. [locie 3Toro onpenensor CpeHIo0 BETHIUH
K023(DPUIMEHT U YPHEPTHIO AKTHBAIHH

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. I3y4nTh NOHATHUS «MOJIEKYJIIPHOCTE» U «IIOPSAOK PEAKLIAN.
2. PaccMoTpeTh crioco0bl OIpeesieH sl MOpsIKa peaKkiii 1 KOHCTAHT CKOPOCTEH.
3. HayuuTbcs pemiarh pacyeTHbIE 3a7a4U 110 TEME.
4. HayuuTbCst BBIBOIUTB 3aBUCHMOCTH KOHCTAHTBI CKOPOCTH OT TEMIIEPATYPHI.

5. PaccMOTpeTh aeMeHTapHbIC aKThl XUMHUYECKUX PEaKIui 1 (U3UIECKUA CMBICI DHEPTUU aKTUBAIIUU | IT
ypaBHEHUU AppeHuyca.

6. PaccMoTpeTh METONl EPEXOTHOTO COCTOSHUS (aKTUBUPOBAHHOTO KOMILIEKCA) U TEOPHUIO COYIapeHH B X
cxemy Jlunnemana asist GUMONEKYISIPHOTO MEXaHW3Ma MOHOMOJIEKY/ISIPHBIX PeaKIni.

7. PaccMOTpeTh OCHOBHBIE MTPU3HAKU (DOTOXUMUYECKUX MPOLIECCOB U OCHOBHBIE 3aKOHBI (POTOXUMHUH.

Tema 9. Karaaus (OIIK-1)
Jlekuus.

Onpenenenue karajin3a. [OMOTEHHBIN, T€TEPOr€HHbIA KaTajlnu3. XapaKTEPHbIE YEpPThl F€TEPOTCHHBIX KaT:
reTeporeHHoM karanus: bananauna, Ternopa, Ko63esa, [TucapxeBckoro. depmeHTaTUBHBIN KaTanu3. MeTas
KMHETUKH KaTaTUTHYECKUX PEaKIIHii.

IIpakTH4eckoe 3aHATHE.
JlaGopaTopHasi padora. Karaiurudyeckoe okucjieHre HOAUIA KAJTUA
HGHLZ OMpPCACIICHUC KAaTAJIUTUYCCKOTO ,HGP'ICTBHSI HMOHOB KCJIC3a U MCIU Ha PCAKIIUIO BBaHMOI[efICTBPISI noaung

Ilpunaonexcnocmu ona pabomsi: Tepmocmam, 8 kono na 100 mn, 4 nunemku na 10 mn, 6ropemka 0ns
mumpoearus, 4 yununopa Ha 25 Mi, ceexcenpucomosieHublil pacmeop kpaxmana. Pacmeopwi: 0,12 n
KI, 0,025 n. H2S04, 0,1 n. (NH4)25208; 0,06 2/n CuSO4-5H20; 0,09 2/n FeSO4-7H20; 0,01 u
Na2S8203 (1,69 o/n Na2§203-5H20).

4 K070BI 3aMOHSIIOTCS PACTBOPAMH COTIACHO TaOIUIEe
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[lepcynbdar aMMOHMS BIMBaEM B MOCIEAHIOID OYEPEeb U 3aCE€KAaeM 3TO BpeMs IO 4acaM, KaK BpeMs Haua.
H2S04 =J2 + 2NH4HSO4 + K2S04. Ha 3Ty peakiuio KaTaJUTHUECKOE IEHCTBUE OKa3bIBalOT MOHbI MU
CMEUIEHUs JOKHBI HaXOAUThCS B TepmocTare rpu 25°C.

O cKopoCTH peakuu MOXHO CYAHUTD [0 KOJIMYECTBY MO/, BBIICISIIOIIETOCS Yepe3 ONpeieIeHHbIE TPOMEXKY

O KonnYecTBE BBIJCIMBIIETOCS HOAA MOXKHO CYIWUTh MO KOJIMYECTBY THOCYJb(aTa HATpHsl, MOLIEAIIETo F

Kpaxmaja, KOTOPbI C WOIOM JIaeT CHHEE OKpaIllMBaHUE. TUTPYIOT MPOOBI PEaKIIMOHHONW CMECH B MPHUCYT

THOCYNb(ara HaTpUs 10 UCUYC3HOBEHUS! CUHEH OKpacKH. YpaBHEHHE MPOTEKAIOIIeH MPHU 3TOM peaklUd UM

Na25406

[TpoOb1 peakimoHHOM cMecu oTOuparoT munetkor Ha 10 mur wepe3 5, 10, 20, 40,. 60 MuHYT OT Hayana |

TUTPOBAaHUA, B KOTOPBIE MpeaBapUTeIbHO HaimuBaroT 20-25 mi. oxnaxaeHHod no <10 °C guctuiiaupona

3aMeIJICHUS PEAKIIHH ).

[Tony4yennsle pe3ynpraThl HaHECTH Ha rpaduk B KoopanHarax V(Na2S203) - t, mun. Crenarb BBIBOJBI O JCT
3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. PaccMoTpeTh 0COOCHHOCTH KaTann3a (hepMeHTaMH; YCTAaHOBUTH OCHOBHBIE IIPEUMYIIECTBA U HEIOCTATKU

yKa3aTh OCHOBHBIE 00JIACTH MPUMEHECHHSI Ha TTPAKTHKE.

2. PaccMoTpeTh OCOOCHHOCTH MHUKPOTE€TEPOr€HHOTO Karaliu3a; YCTAaHOBHTH OCHOBHBIC NMPEHUMYIIECTBA I
KaTaJln3a, yka3aTb OCHOBHBIE O0JIACTH MTPUMEHEHHS Ha MPaKTHKE.

Tema 10. Honuka (OIIK-1)
Jlekumus.
OCHOBHBIE TIOJIOXKEHUSI TEOPUU ApPpPEHUYCA, €€ HEIOCTATKU U TaJIbHEHIIEE pa3BUTHE. DIEKTPOCTATUYECKAS T
JUMOJIBHOE M MOH - MOHHOE B3aUMOJIEHCTBHUS. AKTUBHOCTh M KO3(p(PUIMEHT akTUBHOCTU. MIOHHBIE aTMoOcC
AIEKTPOMPOBOIHOCTH AIEKTPOIUTOB. [ToaBMKHOCTS MOHOB U 3ak0H Konbpayiia. Yucna nepenoca noHon. Ko

IIpakTH4Yeckoe 3aHATHE.
JlaGoparopuasi padora 1. Kpnockonus
Ilens: onpeneneHyne CTENEHH AEKTPOIUTUUECKON TUCCOMALIMU NIEKTPOIUTA 10 TOHWKEHHUIO TEMIIEPATyphl

[Ipunaonesxcnocmu x pabome. npubop Ons KPUOCKONUYECKUX USMEPEHULl, Kpuocmam, mepmomemp
Bexmana, mepmomemp co wxanoti om -10 0o +50 °C, nyna, neo (cnez), conv (xnopuo wampus), 5%-viii
pacmeop KCI (xnopuoa nampus, x10puoa mMasHus, HUmpama Kaius).

BapuanT 3. Onpenenenue cTeneHu MEKTPOTUTHYECKOM TUCCOLIUAIUH.

Jlng ompeneneHus TMOHIMKEHUS TEMIEpaTypbl 3aMep3aHusl pa30aBICHHBIX PACTBOPOB HCHOIb3YETCs
OXJTAKIAIOIIYI0 CMECh (BOAA-JIe-COIb) ¢ TeMriepaTypoit Ha 3-4°C Hmke TeMmrmepaTypbl 3aMep3aHus pacTB
CMECBIO CTakaH &, 3aKpBIBAIOT €ro KPBIIIKOW CO BCTABIECHHOMW B Hee Memankod 9, tepmomerpom 10 1
MPEIBAPUTEIHLHO BBIMBITYIO U BBICYIIEHHYIO, HAIUBAIOT MUNETKON 20 MUJTMIMTPOB BOABI. 3aTe€M IMPOBO]
TEeMIIepaTyphl 3aMep3aHusi pacTBoputens. s 3Tol nenu mpoObupky 1 ¢ pacTBopuTeneM M CO BCTaBICHH
MOMEIIAIOT HEMOCPEACTBEHHO B OXJAAUTENbHYIO cMech. [lomemmBasi KUAKOCTh, HAOMIOMAIOT 3a MOKas3.
MepeoxaxIeHusl TeMrepaTrypa MajgaeT HUXKe TOYKM 3aMmep3anusd. Korma HayHeTcsl KpucTauM3alus, TO E
KpUCTAJIM3alliK TeMIIepaTypa pacTBOpa cTaHeT MmoBblmaThes. [1o TepmomeTpy bekmana OTCUNMTHIBAIOT MaK
MPUHUMAETCA 33 MPUOIU3UTENIbHYIO TeMIIepaTypy 3aMep3aHusi paCTBOPUTEIIS.

[Tpubnu3uTeNnsHONW OHA SIBIISIETCS TOTOMY, YTO OIBIT MPOU3BOAUTCS B YCIIOBHSIX, HE HCKIIIOYAIOIINX Hep:
NpUOTU3UTENFHOTO ONPEACTICHUs TEMIIEPaTypbl MPOOUPKY BHIHUMAIOT M3 OXJIAKIAIOIIEH CMECH U PaCILI:
HarpeBas NMPOOHMPKY PYKOH. 3aTeM BCTaBISIOT €e B MpoOUpKy. JliIsl yCKOpEeHHUsl mpoliecca OXJIaxACHUS HKHU)
MeIaiakoil. MakcuMalbHyI0 TeMIeparypy, HabIoqaeMyto Mpu KpUCTATU3AUH PACTBOPUTENS, OTMEYAIOT
aynoi, ¢ ToyHocThio 10 0,002°C u 3anuChIBalOT Kak TEMIIEPATYpy 3aMEpP3aHUsl paCTBOPUTEIS.

Temneparypy 3amep3aHusl YUCTOTO PACTBOPUTEIIS U3MEPSIOT HECKOJBKO pa3. Ilocie kaxxaoro onpeneneHus 1
00pa3oBaBIIKECs KPUCTAIUIBI PACIUIABIAIOT, KaK OBbIJIO yKa3aHO BbIIIE. 3 OTAENbHBIX U3MEPEHUIN BBIUNCIIAL
3aMmep3anusa pactBopurens. [IpenensHas norpemHocts He AomkHa npesbimare 0,005°C. Onpenensercs 1
pacTBopuTeNs (AUCTUIUIMPOBAHHOM BOJIBI), @ 3aTEM PacTBOPA MIEKTPOJIUTA 3aJaHHONW KOHLIEHTpALUH (10 yK¢
BBIIIIE CITOCOOOM.
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ITpu nepexozne pacTBOpa U3 NEPEOXJIAKICHHOTO COCTOSIHUS B PABHOBECHOE YacTh PACTBOPHUTENS BBIICISET!
pacTBOp BCIEICTBHE 3TOTO KOHLEHTPUPYETCS U paBHOBECHAs TeMIieparypa OyleT COOTBETCTBEHHO HIIKE, U¢
C uenpio mpeAoTBpalleHusi OOJBIIOrO mnepeoxiaxaeHus (6ompme, yem Ha 0,2°C) B pacTBOp oIlycka
[{enecoobpa3Ho OMycKaTh KPUCTAIUIMK B KAXKJIOM OIIBITE TIPU OJTHOM U TOM K€ MEPEOXJIAXKICHHH.

ITo pe3ynbTaraM HECKOJIBKMX U3MEPEHHI TeMIepaTypbl KpUCTAJUIM3ALMN B OJJHOM PAacTBOPE HAXOIAT CPEIHI
BelecTBa. PacueT BeMUMHBI H30TOHHUYECKOTO KOAPPUITUEHTA TPOBOIAT IO PopMyIIe

JMCCOLMAIUK 1eKTpoinTa o popmyne: . Hampumep, ecnu Obu1 B3aT 5%-b1it pactBop KCI, To m1 =95 1,
PaccunTanHyo BETUUMHY CTETIEHU AUCCOLUAIMU HIIEKTPOIUTA CPABHUBAIOT C TAOIMYHBIMHU JaHHBIMH (CM. (
JlaGopaTtopHasi pa6oTa 2. JJIeKTPONPOBOAHOCTD JIEKTPOJUTOB

Ienb: ompeneneHne MOCTOSHHOW cocyza (const) U3MEPEHHEM CONPOTUBIIEHUS PAcTBOPA, yAEIbHAS AIEKT
OIIpeJeNIeHHE, HIEKTPONPOBOIHOCTH PACTBOPOB CJIA0OI0 U CUIBHOIO NIEKTPOJIUTOB PA3INYHON KOHLEHTpA:
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH.

Ipunaonexcnocmu 015 pabomul.: cocyo 01 uUsmMepenUst INeKmponpo8oOHOCMU, NPUOOP O/ UsMepeHUs.
anekmponpogoonocmu, 0,04 n. pacmeopet CH3COOH, NaCl, KCI;. cmanoapmuuwiii pacmeop 0,02 H.
KCl ona onpedenenus nocmosnnoti cocyoa.

OnbiT 1. Onpenenenne NOCTOAHHOW cocyna. s onpenenenus noctossHHON cocyaa npuMeHstor 0,02 H. |
KOTOPOTO TpHU Pa3IMYHBIX TemrepaTypax umeeT 3HaueHusi CrnpaBouHuk). Cocyn MpoMBIBAlOT BOJOM, a 3aT
pactBopoM KC1, nocne dyero HanuaroT B Hero 40 mut 0,02 . KC1, TepmocTatupytor €ro u u3MepsroT con
coCy/la pacCUUTHIBAIOT 10 popMyIie:

OmnbiT 2. Onpeaenenue amnekrponpoBogHocTH pacTBopoB CH3COOH 1 pacyeT KOHCTAaHThl AUCCOLUALIMH.
B cocyn nns uamepenust snekrponpoBogHocTy HanuBaoT 40 ma 0,04 H. pactBopa CH3COOH (npeaBapurte
pacTBopoM). OnpeAensioT CONPOTHUBICHUE PAacTBOpPA. 3aTeM IMOCIEAOBATEIbHBIME Pa30aBICHUSIMH B 2 pas:
pPacTBOPBI, W OMNPEACTSIOT UX YIACIBHYIO SIIEKTPONPOBOAHOCTh. IIpOBOMAT pacyE€Thl IKBUBAICHTHOW -
MUJUIAMETPOBOM Oymare Trpaduku =f(c), A=f(c), o=f(c). . Ao mas CH3COOH B3sTh U3 cIpaBo
npenonasaress BMecto 0,04 H. pactBopa CH3COOH s BeimonHeHust paboTsl MOKHO B3sTh 0,04 H. pacTBc
HE00X0MMO HAUTH 10 TpaduKy A=f(\'c). OtHOmEHHE /A% B 3TOM ciydae npencraiset coooit fA . Cnena
JlaGopaTopHasi padora 3. Konnykromerpuueckoe TUTPOBAHUE

Ilenp: ompeneneHne KOHIICHTPAIMM CHIIBLHOW, c1aboii M cMecw CHIbHOM U ci1ab0il KUCIOT KOHAYKTOM
KOHTyKTOMETPOM.

Ipunaonexcnocmu k pabome: npubop 05t onpeoeneHusi HNeKmponpo8oOHOCMU, cOCYO OJisl USMePEHUS
eKkmponpogoonocmu, oOwopemxa Ha 25 ma, nunemxa Ha 10-20 mn, 0,1 u. pacmeop HCI, HNO3,
CH3COOH,. 1-2 n pacmeop NaOH.

B cocyn nns maMepeHust 35eKTpOnpOBOAHOCTH MMUIIETKON HAJIMBAIOT ONpeAesICHHbIH 00beM (20 Mi); ucce;
DNeKTponibl B COCYAE MOKHBI MOTHOCTBIO HaXOIUTHCS B PACTBOPE, B MPOTHUBHOM Cilydae J0OaBISIOT JUCT
ypoBHS pacTBopa. B OropeTky HanmuBaroT pactBop menoun B 10-20 pa3 6osee koHeHTpupoBaHHbIN (I H - 2 F
u3MepeHus conpotupieHus. [IpoBoasST n3MepeHre A0 Hayajga TUTPOBAHUS, a 3aTEM IOCIE NMPUIMBAHUS K:
mienoun. [Tocnme JoCTrKeHns S5KBUBAJIGHTHON TOUYKH JENAIOT eiie 3-4 onpeneaeHus, mpruOaBiisast H30BITOK pac
OnpiT . TuTpOBaHME CUIIBHOM KHUCIOTHI CHIIBHOM IIEJIO0YBIO.

OmnpiT 2. TuTpoBanue cnadoif KUCIOTH CUIILHOH IIEIO0YBIO.

OmeiT 3. TuTpoBaHKE CMECH CHIIBHOW U C1a00H KUCIIOT MIETI0YBIO.

OmnpiT 4. Onipenenenre KOHIEHTPAIIMU KUCTOTHI B KOHTPOJIHHOM PacTBOPE.

BhruepunBaroT rpaguku 3aBUCUMOCTH 3JIEKTPONPOBOHOCTU PAaCTBOPA OT KOJIMYECTBA MPWINTON IIEIOUH [
KOHLEHTPAILMIO KHCIOThl B KOHTPOJIBHOM PacTBOPE.

JlaGopaTopHas padora 4. Uucsia nepeHoca MOHOB

Ienb: sKcIepUMEHTAILHOE OIpeesieHHe YHCEeN MEepeHOca PacTBOpa CEPHOM KUCIOTHI MeTonoM [ urrop
KyJIOHOMETpa ¥ TUTPOBAHMS PACTBOPOB B AHOAHOM U KaTOJHOM IMPOCTPAHCTBAX HIETOUBIO.
Ilpunaonesxcnocmos ona pabomoel: 2 cmakana emxocmvio 100 mn, 2nekmponumudeckuli  Kiuwod,
VHUBEPCANbHBIU UCTOYHUK NUMAHUA (BLINDAMUMEND), MULIUAMNEPMEmp, KYJIOHOMemp, peocmamn,
oropemka na 25 mn u 3 konuveckue konoouxu na 100 mn, pacmeopvr 0,02 v u mumposannwiii 0,1 H
pacmeop NaOH, ayemon (2 mn) ons obesxcupuanus.[1]
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Ilepen HauanoM ombITAa KAaTOA MEIHOTO KYJOHOMETPA AJIEKTPOIUTHUYECKH MOKPBIBAIOT MEIbIO, MPOMBIB:
olpeneneHus yuceln nepeHoca ucnonssyercs ~ 0,02 H pactBop . Ilepen onbIToM ycTaHaBIMBAaETCS TOUHO
3TOro TUTPYIOT 10 M pacTBOpa, oTMepeHHoro numneTkoi, pacrsopoM 0,1 H NaOH ¢ penondranennom (uiau
OepyT cpenHee 3HaYCHHUE. 3aTeM B3BEIIMBAIOT CTaKaH, B KOTOPBIH BIOCIeACTBUN OyneT nomereH karof. [Toc
pacTBOPOM U B HUX OIYCKAIOT MpPEIBAPUTEIHHO 3aUUIIEHHBIC Ha HAXKIAKe CBUHIIOBBIC 3JIEKTPOIBI. DIIel
pacTBOPOM € IIOMOILBIO PE3MHOBOM IPyIIH.

Korna Bcst ycraHoBka coOpaHa 1Mo cxeMe pUCYHKa, HEOOXOAMMO OOpaTUThCA K MPEnofaBaTesio JUisl MPOB
Bxurouenmne Toka mpou3BOAUTCS MPH MOJTHOCTHIO BBEIEHHOM peocTare. PeoctaTr BBIBOAST MOCTENEHHO U YCT
KOTOPYIO MOJJIEPKUBAIOT MOCTOSHHOM B T€UEHUE BCETO OMbITa. BIOOp yKa3zaHHOW CHIIbI TOKA ONpeAessieTc
yepe3 AEeKTPOIUTHUECKHUM KITI0Y, 3aMETHO HarpeBaeT ero coaepkumoe. Temnas U Mo3ToMy Oojee Jierkas
KOHBEKIIHOHHOMY NEpPEMELINBAaHUIO pacTBOpa B 000uX cTrakaHax. [Ipy cHUYKEHUH CUJIBI TOKA HarpeBaHue Oy;
DneKTponn3 BeAYT B TEUEHUE OJHOTO yaca. BBIKIIIOUMB TOK, OTKPBHIBAIOT KpaH B 3JIEKTPUYECKOM KIIOUE I
cTakaHa. BbIHMMas KITIO4 M KaToO/, TaKXe JaloT CTeYb COAEPKUMOMY B o0a crakaHa. KaromHwlil cTakaH i
touHoCThIO 710 0,01 . Onpenensitor Bec karogHoil xuakoctu. g 0,02 H pacTBopa OH YHUCJIEHHO paB
KOHIIEHTpAIMKM KHCIIOTHI MOCJEe ONbITa CHOBAa MPOBOIAT THUTpoBaHHe. KaTox MeaHOro KylnoHOMETpa MpoM
MIPUBECY METHOTO KaToJa pPacCUMTHIBACTCS OOIee KOJIMYECTBO JEKTPUUECTBAa  , MPOIIEAIIee B LIEMHU 3a
«Kymonomerpus») Pacuer uncna mepeHoca MoHa BOIOPOAa MPOBOAUTCSA o dopmyne: , rae V - o0bem
YHICJIEHHO PaBHBII Macce pacTBopa, H - 00bEMbI pacTBOpa IIEJI0YH B MJI, MOMIEANINE Ha TUTPOBaHUE |
ombiTa, - TUTP pacTBopa NaOH B , - o0Iiee KOoJIM4eCTBO JIEKTPUUYECTBA MPOIIEIIee B MENH (110 KyJIo
, CoIMacHo 3akoHy Dapajes: pacCUUThIBAaeTCS o popMmyne ,Iae - MPUBEC MEAHOTO KaTo/a B KYJIOHOMETP(
nonydaeM: .Yucio nepeHoca s Cynb(ar-uoHa pacCYUTHIBAETCS IO YPABHEHHUIO

[1] Ucnons3oBanue anetoHa, oTHOcsmerocs k Tadmure 111, cnucka IV mpexypcopoB, 060poT KoTopsix B Poc
OTHOILIEHUHU KOTOPBIX YCTAHABIMBAIOTCS MEPBI KOHTPOJISL B COOTBETCTBUH C 3aKOHOJATEILCTBOM Poccuiickoit
noroBopamu Poccutickoii @enepannn, periaMeHTUPYIOTCS IEMCTBYIOIIMM 3aKOHOAATEIbCTBOM M HOPMATHBH
YHuBepcurera.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. PaccMOTpeTh OCHOBHBIE TTOJIOKEHUS TEOPUH APpEHUYCa, €€ HEJOCTATKU U JabHENIIIee pa3BUTHE.
2. PaccMOTpeTh 3JIEKTPOCTATUUECKYIO TEOPUIO CHIIBHBIX 3JIEKTPOJIUTOB.
3. PaccMoTpeTh MOHATHUS «aKTUBHOCTB» U «KO3()(PUIIMEHT aKTUBHOCTH 3JIEKTPOJIUTOB.

4. VI3yuuTh ynENbHYIO M DKBHUBAJCHTHYIO 3JIEKTPONPOBOIHOCTH 3JIEKTPOIMTOB, 3akoHbl Kombpaymia, I'on
IIOABU’KHOCTH HOHOB CO CKOPOCTBIO UX JIBUKCHHUSL.

5. PaCCMOTpeTB qHucia HepeHoca HMOHOB U MCTOAbI UX OHpGI[eJICHI/ISI.
6. Pemarh pacu€THbie 3a71a4M M0 TEME.

Tema 11. Tepmogunamuka 351eKTpoaHbIX poueccos (OIIK-1)

Jlekumus.
DNEeKTPOABIKYIINE CHJIBI U DJICKTPOIHBIE MOTCHIMAIB. BO3HMKHOBEHHE CKAauyKOB IOTCHIMANIA A TPaHM
AIIEKTPOIOB M AIIEKTPOXUMHUECKUX LIETICH.

IIpakTnyeckoe 3ansATHE.
JlaGopaTopHasi padora 1. DIeKTPOABHKYIIIHE CHJIBI M 3JIEKTPOIHbIE MOTEHIHAJbI.
Lesb: MpUTOTOBIIEHHUE AIEKTPOIOB M U3MEPEHUE UX MOTCHITHAIIOB; COCTABIICHUE AIEKTPOXUMHUYECKHX IIeTICH
IIpunaonexcnocmu Kk  pabome: Memaniuyeckue 31eKmMpoobl, CONeB0U MOCMUK, 3ANOTHEHHbIl
3acmyonesuium azap-aeapom ¢ KCI, nascoaunas 6ymaea, pacmeopwi coneti (Co, Zn, Pb, Al, Fe, Cd),
HACBIWYEHHLIL  XJIOPCEPeOPsHbLL 1eKmpo0, KAMOOHBIN GOIbMMEmMp, NPO60Od, CMAKAHbI, MepHble
YUIUHOPYLL, 8ama, ayemon3 (2 M) 01 00e3#CUPUBAHUSL.
OmnbiT 1. M3MepeHue MOTEHIIMAIIOB OTACIBHBIX AJIEKTPOMOB. [ M3MepeHus MOTEHIMaga OTACIBHOTO 3.
AIIEKTPOXUMHUCCKUAN DJICMEHT, B KOTOPOM OJHUM M3 3JICKTPOJOB OyICT HCCIICAYSMbIH 3JEKTPOA, a APYT
cpaBuenwust. [l m3mepenus IIC MCTONB3yeTCsl KaTOAHBIN BOJIBTMETP. DTO MPUOOP ¢ OONBIINM BXOTHBIM
gyepes JIEMEHT MPU U3MEPSHHUU POTEKAST OUCHb MAJICHBKHIA TOK U 3TO MO3BOJISICT AJIEMCHTY HAXOJIUTHCS B Y
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[TpurotoBuTH 31€KTpOABI MO yKazaHuto npenonasarens (Co, Zn, Pb, Al, Fe, Cd). Ins storo metaminuec
Ha)XJa4yHOM OyMaroif, 00e3KHpUBAIOT allETOHOM U MOTPYXkal0T B PACTBOP COOTBETCTBYIOLIECH cou 1 H KOHII
MOTPY’KalOT B HACHIILIEHHBIN PacTBOp XJopHIa Kanusa. B crakansl ¢ pactBopamu norpyxarot [1 — o6pasHblii
KOHTaKTa MEIY pacTBOpamMH. DJIEKTPOJ C TIOMOLIbIO IPOBOJIHUKOB MPUCOEIUHSAIOT K KATOJHOMY BOJIBTMET]
B 0,51, 0,1 H, 0,01 H pacTBOpax JaHHO COJIH.
Omnpit 2. U3Mepenue OJ1C ransBannueckoro aneMmenTa.llo ykazanuro npenogasaresisi IpUrOTOBUTH TajlbBaHU
METaJJIOB.
IIpoBectn usmepenue IJIC a1eMeHTOB Ipu pa3andyHoi koHuUeHTpauuu pactBopoB (0,1 v; 0,01 1; 1 H). IT
paccuMTaHHBIMU BEJTMUYMHAMU yPAaBHEHUS: ,JlIe @H U a K - COOTBETCTBEHHO ¢
BeIIEeCTB (MOHHBIX), YIACTBYIOUINX B CyMMapHOH XMUMHUYECKON peakLuy MpoTeKaroei B anemenTe (a=f-c).
JlaGopaTopuas padora 2. Onpenenenue pH meronom IAC
Lenb: onpenenenue pH psaa OydepHbIX pacTBOPOB ¢ IOMOIIBIO XUHTUAPOHHOTO AIIEKTPOJIAa M TOCTPOCHHUE O
Ilpunaonexcnocmu 0 pabomol. xaopcepeopsuulll 21ekmpoo, Pt - snekmpoo, nposoda, xuHeuopoH,
MOCMUK C aeap-azapom, KamooHwvili eonvmmemp, pacmeopwi: 0,2 m  Na2HPO4 %2 H20; 0,1 M
JUMOHHAS KUCTIOMA.
Omnsit 1. Onpenenenne pH ¢ npuMeHEHHEM XUHTUAPOHHOTO 3eKTpoaa. CocTaBUTh XMHTUAPOHHO-XJIOPCE
3/1C xoToporo NOAKIOYMUTH €ro K katonHomy BoinsTMeTpy BK 7-9, onpenenute 3/1C anemenTa, paccunTarh
OmnpiT 2. Iloctpoenue Oydepnoit auarpammsel. st moctpoenust OydepHoil auarpaMMbl B3siTh MO yKa3
pacTBOPOB, COAEPKALIUX OINPEACICHHbIE COOTHOUIEHUSI PACTBOPOB JIMMOHHOM KuciioTel 1 Na2HPO4 ]l
XUHTHJIPOHHBIN 3JIEKTPOJI, COYETaTh €ro C XJIOpCcepeOpsiHBIM AeKTponoM, nMeputs IJIC momyueHHOro 3
pactBopa 1o ¢opmyne (8). Iloctpouts rpaduk B KoOpAMHATAX «KOIW4ecTBO M pacTBopa Na2HPO4 - pk
Kakoe-100 3Hauenue pH u Haiitu cooTBeTcTByIolee eMy cooTHomeHrne Na2HPO4 1 TuMOHHOM KHCTIOTHI.
OIMCAHHBIM BbIIIE criocoboM onpenenuts pH.

JlaGopaTopHasi padora 3. [loreHunoMeTpuyecKkoe THTPOBAHHE.

Ilenb: TUTpOBAaHUE PACTBOPOB KUCIOT IIEJIOYbI0 C XUHIMIPOHHBIM 3JIEKTPOAOM. OKHUCIUTENBHO-BOCCTAHO
pactBopa FeSO4 pacTBopoM nepMaHranara Kajiausl ¢ IIIaTUHOBBIM AJIEKTPOIOM).

Ipunaonexcnocmu ons pabomwi:kamoouslii eonommemp, cmaxar Ha 100-200 mn, 6ropemka Ha 25 mx,
nunemxa Ha 20 ma, X10pcepebpsnblil 31eKmpoo0, XUHSUOPOH, NAAMUHOBbIL dTEKMPOO, a2ap-a2aposblil
coneeou mocmux. Pacmeopwi: [ n HCI (H2504), I 1 NaOH; 0,1 n KMnO4; 0,05 M FeSO4.
Koumponwvuwiii pacmeop.

BapuanTtl. TurpoBaHue pacTBOPOB KHCIIOT LIEN0YbIO C XUHIHAPOHHBIM IEKTpoaoM. B crakan | HanuBaror
HCI (mmu H2SO4) HeusBeCTHOW KOHIICHTPAIIMH, 3aTEM BCHIMAIOT IIEMOTKY XUHTHIPOHA U OMycKaroT Pt 5
MOMEIIAIOT B CTakaH 2 ¢ HachlmeHHbIM pacTBopoM KC1. Ob6a crakaHa COENUHSIOT arap-arapoBbIM CO.
XUHTHJIPOHHO-XJIOPCEPEOPSIHBIN IIEMEHT MPHCOSIUHAIOT K KaTOAHOMY BOJIBTMETpYy aisi uamepenus DJC.
KaToJIOM B COOpaHHOM »JieMeHTe. bropeTky 4, HalOJIHEHHYIO PacTBOPOM HIEJIOYM M3BECTHOW KOHIICHTpAIW
TUTPYEMBIM PacTBOPOM KUCIOTHI. M3Mepsror HadanpHOe 3HaueHue J/IC anemenTa. 3areM u3 OropeTku a0(
pacTBopa LIEJIOUH, XOPOUIO MEPEMENINBAIOT TUTPYEMbIN pacTBop U cHoBa u3MmepstoT I/C. IlpunusatoT 1o
noka JJIC craner pe3ko uaMmeHsATbes. [locne storo nmpunusart no 0,1 My pactBopa mIENOYd A0 TEX IO
u3MeHAThCA. [1o MoMyyYeHHBIM TaHHBIM CTPOAT TpadyK, OTKIAIbIBAs HA OCH aOCLUCC YUCIIO MJT PacTBOpA LI
IJIC. o rpaduky HaXOAAT SKBUBAJICHTHYIO TOUKY U BBIYUCIISIIOT KOHLIEHTPAIMIO KHCIOTHI.

Bapuant 2. OkucIuTEeNnbHO-BOCCTAHOBUTEIBLHOE TUTPOBaHUE (TUTpoBaHue pactBopa FeSO4 pactBopom m
NIEKTPOJOM). AHAJIOTUYHO (CM. BapUaHT |) MPOBOAST OKUCIUTEIBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE TOJ
FeSO4, a B Gropetky - TutpoBaHHbIi pactBop KMnO4. B uccnenyemslii pactBop morpyskaioT Pt - amexrpc
MOCTPOEHUH rpayka Ha OCH a0CIMCC OTKIIABIBAIOT YMCIIO MJI pacTBOpA NEpMaHraHara, a Ha OCH OpJIUHar —

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. PaccMoTpeTh BO3HMKHOBEHHE CKaYKOB MOTEHIMAA [1a TpaHulle pasaena (a3 u KiacCupUKaIuIo AIEKTPO/I
2. PaccMoTpeTs OCHOBHBIE (POPMYIIBI [IJIsl pacdeTa BEIHYMH TOTEHIIMAIOB 3IEKTPoAoB 1o Gopmyne Heprera
3. BeiBectu dhopmyiel ais pacuéra IJ[C AIeKTPOXUMHUYECKUX JIEMEHTOB XMMUYECKOTO W KOHIIEHTPAIMOHHC
4. Pemarp pacu€THble 3a7a4M 110 TEME.

Tema 12. Kunernka asnexrpoansix npoueccos (OIIK-1)
Jlexknus.
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IInoTHOCTH TOKa Kak Mepa CKOpOCTH 3iekTpoxHoro mpouecca. Ilomspusanus snexrponos. Tok  of
KOHILIEHTpAllMOHHAsl MOJsIpU3anys. ONEeKTpOKanWLIspHble sBieHusA. llepeHanpsikeHue BOIOpona, TEOpU
ITaccCUBHOCTBH METAILIOB, TEOPHH.

IIpakTnyeckoe 3aHsATHE.
JlaGoparopnasi pa6ora 1. HanpsizkeHue pasJioxkeHust

Ilenb: oSKcrepUMEHTAIbBHOE OIpeAeTCHUEe BEIWYMHBl HANpsOHKEHHUs Pas3lIoKEHUs pAga KUCIOT U Of
ANIEKTPOTUTHYUECKOH SIUEHKH C TUIATUHOBBIMU AJIEKTPOIAAMH.

[Ipunaonescnocmu x pabome. GulnpAMuUmMENb NEPEMEHHO20 MOKA UMU VHUBEPCANbHLIUL UCMOYHUK
numanus, eonommemp Ha 3 B, munruamnepmemp na 150 mA, peocmam, snekmporumudecKkas sideuxa ¢
NIAMUHOBLIMU ITEKMPOOAMU, COeOUHUMENbHble NPo8oOd, pacmeopwl dnekmporumos: 0,5 H pacmeop
cepHotl kuciomvl, 1 H pacmeop consinou Kuciomsl, 1 H pacmeop ¢hocghopnou kuciomol, 1 1 pacmeop
aszomuoti kucniomowl, 1 1 wenouu (NaOH, KOH, NH4OH).

Jlis ompeneneHus HampsDKEHUS Pas3ioKeHUs coOMparoT ycTaHOBKY. PacTtBop aiexTponurta (o ykaszaHr
AIIEKTPOIUTHUUECKYIO STYEHKY TaK, UTOOBI AJIEKTPOIbl OBUIH MOJHOCTHIO MOTPYKEHBI B pacTBop. [IpeaBapuTe
JTUCTWITMPOBAHHOW BOJOM M ABAXIbI UCCIEAYEMBIM PACTBOPOM. 3aMbIKAIOT 1I€Tb, C MOMOIIBIO peocTara R 3
1 MUHYTY 3alMCBIBAIOT MOKAa3aHUSI MUJUTMAMIIEPMETpa. 3aTeM C NMOMOIIBIO JIBUYKKA PEeOcTaTa YBEIMYUBAIOT
yepe3 | MUHYTY 3allMCBIBAIOT MMOKa3aHU MUJUTHaMIiepMeTpa. Takum o6pa3oM MpoAOIKAIOT MOBBIIATH HAIIf
TeX TMop, MOKa CcHjla TOKa HAuYHET PE3KO BO3pacTarh C yBeJlWYeHHEeM HamnpspkeHus. [lo okoHyanuu ombiTa pa
peocTara BO3BPAILAIOT B UCXOJHOE cOocTOsiHUE. 110 MOTyYeHHBIM TaHHBIM CTPOST rpaduK, OTKIAIbIBAs HA (
opauHat cuity Toka. [1o rpaduky onpenenstor HanpsbKeHUe pas3ioKeHUs.

JlaGoparopnasi pa6ora 2. KyjioHomeTpust

[enb: scriepuMeHTAIbHOE OIpe/eieHHE KOJIMYEeCTBa 3JEKTPUUYECTBA, MPOIIEIIIEro Yepe3 SIEKTPOIUT C |
BBIsSICHEHHE d(PPEKTUBHOCTH paObOTHI KyJJOHOMETpa

[Ipunaonescnocmu 0151 pabomsl: yHUSepcaibhvili ucmounux numanus (YHUII), meounwiii Kynonomemp,
peocmam, CeKYHOOMeEp, MULIUMEmpo8as JUHelKd, AHATUMuUYecKue 8ecol, HCUOKOCMb Ol
KVIOHOMempa, nposood, Koy, ayemon3 (2 M) 0nsi 00e3#CUupusanusl.

Ilepen HauaaOM OMBITA MEIHBIC AIIEKTPOJIBI 3aYHIAIOT HAX/1auHOW OyMaroi, MpoMBIBalOT AUCTHUILTHPOBAHHC
Ha Bo3ayxe 5-10 munyT. [IpenBapurenbHo ¢ MOMOLIBIO TMHEUKHU ONPENEIAIOT IUIOMIA b TOBEPXHOCTH KaTO;
9TOOBI TIOTHOCTH TOKA HA KaTOJE COCTaBIsIa He MeHe 2 MA/cM2. 3aTeM MeIHBIN KaToj] B3BEIIMBAIOT HA a
MEIHBIE 3JIEKTPOABI 3aKPEIUIAIOT B KPBILIKE M MOTPYXKAKT B CTAKaH C JJIEKTPOJIUTOM. S4eilKy BKIItOHary
OJHOBPEMEHHO ITYCKAIOT B X0/ CEKYHJIOMEp. DJIEKTPOIN3 BeAyT B TeueHue 30 MUHYT, MOAACPKUBAs B TEUE]
HEU3MEHHOW Inpu mnomouy peocrtara. Yepe3 30 MUHYT OJHOBPEMEHHO BBIKIIOYAIOT TOK M CEKYHAOMED.
IIPOMBIBAIOT JUCTUJUIMPOBAHHOM BOAOMW, CYIIAT U B3BEIIUBAIOT. Pa3HOCTh MacC JaeT MacCy OCaXIACHHOW H:
AJIEKTPUYECTBA, IPOTEKLIETO YEPE3 IaHHYIO 1IENb B TEUEHUE OIbITA, PACCUUTHIBAIOT 110 3akoHy Dapanes.

JlaGopaTopHasi padora 3. AHOAHASI M KATOAHAS MOJISIPU3AallMOHHbIe KPUBbIE HA MeTaJllIe

[enp: monyyeHNe MOISAPU3ANMMOHHBIX KPUBBIX Ha Pa3IMYHBIX METAJUIMUECKHUX JJIEKTPOJaX; M3yUCHHE BIIU:
pacTBopa Ha MOJIIPU3AIUIO; UCIIOIB30BAHUE IICKTPOIUTUICCKON SUCHKH, IITATHHOBOTO, MEIHOTO, [IMHKOBOT
Ilpunaonesxcnocmu Kk pabome: nomewnyuocmam, A4elKd, Xa0pcepeopamblll 1eKmpoo, NIAMUHOBHIL
91eKMPOO0, UCCLEOYeMblll INeKmMpoo U pAcmeop no YKA3awuio npenooasamens, ayemon3 (2 mu) 01
00e3cUpUBanUs 31eKmpooa.

[Tonsipu3anmoHHbIe KPUBBIE HA METaJJIe MOTYT OBITh MOJTYYEHBI JBYMSI OCHOBHBIMU METOJaMH: TaJbBaHOCTA
MEPBOM CJIy4ae 3aJ1aeTCsi TOK OMNPEIEeICHHON BETUYMHBI M U3MEPSETCS COOTBETCTBYIOLIMI €My MOTEHI[H:
3aJlaeTcsl ONpEeICHHOE 3HaYeHNE MMOTeHIINAa, TOCIE0BATEIbHO U3MEHIEMOe, U PUKCUPYETCSI COOTBETCTE
Jjig CHATUS OTEHIIMOCTATUYECKUX MOJIIPU3ALMOHHBIX KPUBBIX IPUMEHSIOT ClielhaIbHble TPUOOPHI — MOTE]
MOKHO TaK)XK€ MOJMyYUTh MOTEHIMOJUHAMUYECKIUM METOIOM. [IJis 5TOro Ha 3JEKTPOJ HAKIIaIbIBae€TCs pa3B
ckopocThio. B coBpemenHom mnoteHuuoctrare [IPC-PRO ocymecTBiasiercss 3anmuch MOJSAPU3ALUOHHOU K
onpeneneHHoM (aiire.

PaGoumnii anexTpon apMUpoBaH B IUIACTMAcCy U OOHa)KeHa JIMIIb OJHA €r0 IPaHb, KOTOpas IMepell OMbITOM
Pa3HOIl 3epHUCTOCTH JI0 3€PKAJIILHOTO Oecka, 00e3KUPUBACTCS alleTOHOM, U 3JIEKTPOJI MIOTPYKAETCS B PACTB
UCIIONIB3YETCS XJIOpcepeOpsHbIil 3eKTpoa cpaBHeHHs. [loTeHmman pabouyero 3JeKTpoAa IMepecuuThIBal
BOJIOPOJIHOTO AEKTpoa. BcrioMoraTenbHbIM 31€KTPOIOM MPH MOJSIPU3ALINHN SBISETCS MIIATHHOBBIHN 31EKTPO
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Bravane u3zMepsieTcsi NOTEHIMA MJIEKTPoJa B OTCYTCTBHE BHEIIHETO HANPSDKEHUA. 3aTeM JJIs CHATHUS KaTe
NOTEeHIIMaja, Bce Oosee U Oosee OTpULATEIbHbIE, [0 CPABHEHUIO ¢ HayaJlbHBIM 3HaueHueM, ¢ marom 0,02
HauajbHOro 3HadeHus Ha 0,2 B. Beiaepkka kaxa0ro 3aJaHHOrO 3HadeHMs noteHuana 10 cek., mocie 4ero
I10 NTOKA3aHUAM MUKpOaMIIepMeETpa.
[Tocne 3TOrO0 CHUMAIOT AHOIHYIO MOJSPU3ALMOHHYIO KPUBYIO, MPEABAPUTEIHLHO COPOCHB KAaTOAHYIO IIOJIS
pacTBOpE 10 YCTAHOBJIEHMs NEPBOHAYAIBHOIO 3HAUEHUS NOTeHIuMana. B 3ToM ciydyae 3a1aroT mocienoBaTr
IIOJIOKUTENIBHBIX TOTEHIMAJIOB, [10 CPAaBHEHHUIO C PABHOBECHBIM 3Ha4eHHEM, ¢ TeM e maroM 0,02 B o cm
3HayeHus Ha | B.
MOXXHO CHATH MOTEHIIMOIMHAMUYECKYIO KPUBYIO CO CKOPOCTBIO HaJIOXKeHH noTeHmana | MB/c u3 karogHc
OTpHLaTeIbHEE CTALlMOHAPHOI0) B aHOAHYIO (10 MoTeHIuana Ha | B nonoxxurenpHee cTallnOHApHOTO)
PaGora mpoBomuTCs ¢ MeTaIaMu, B3STHIMU 10 yKazanuto npenoaasarens (Cu, Fe, Ni, Cr, Ti, Zr 1 T.1.) B BO]
HEBOAHBIX cpenax. CTyleHT N0/bKeH OBITh AeTaIbHO MPOUHCTPYKTUPOBAH /sl pabOThI ¢ HOTECHIIMOCTATOM.
Tox mepecyuThHIBAIOT HA IUIOTHOCTH TOKa B A/cM2 . Jlms 3TOro W3MepsIOT IUomanb pabodeit
, ). [lomy4yeHHsle qaHHbIE H300paXalo0T rpa)UUeCcKd B KOOPAWHATAX  WIM . AHAJIM3UPYIOT MOJTy4YEHHBI
CIIEYIOINE XapaKTEPUCTUKN METajIa: MOTEHIMAJ TaCCUBALMK; TOK I1aCCHUBAlLlMK; CHJIy TOKa B ITaCCUBHOMN
MOTEHIIMAJ Hayaja BbIIEICHUS KUCIOpO/a B aHOAHOM 001acTH; BEIMUUHY KaTOIHOM MOJISPU3ALIUH.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. I3y4nTh 2JIEKTPOXUMHUYECKYIO U KOHIICHTPALMOHHYO MOJISIPU3ALUIO.
2. 3yunThb nepeHanpspkeHne BOA0OPOIa U KUCIOpOoa.
3. 3yunTh NacCUBHOCTh METAJVIOB U OCHOBHBIE TEOPUU IACCUBHOCTH.
4. Pemarp pacu€THble 3a7a4M 110 TEME.

Tema 13. Teopusi 31eKTpoXUMHYeCcKoil koppo3nu MeTasioB (OIIK-1)
Jlexknus.

I'oMOreHHO-AEKTPOXUMHUECKUI U TeTepOreHHO-XUMHUYECKUM MeXaHU3Mbl KOppo3uu. CTaauu 3IEKTPOXUN
¢bakxTop KOppo3uu. MeTobI 3aIHUTHl OT KOPPO3UH.

IIpakTH4eckoe 3aHATHE.
JlaGopaTopHoe 3ansitue. Koppo3us u 3amura MeTajjioB
Ilens: onpenesneHne CKOPOCTU KUCIOTHOW KOPPO3UHU LIMHKA C IMOMOILIBIO BOJOPOJHOIO KOPPO3UMETpaA; On
MHTUOUTOPHBIN APPEKT YPOTPONHMHA U €r0 CMECU C MOAMIOM KaJHsl PU KOPPO3HH CTAIH B PAaCTBOPE CEPHO
a¢dexTa mpoTeKTopa.
Bapuant 1. Onpenenenue cKOpoCTH KUCIOTHOM KOPPO3UH IIMHKA C IOMOIIBIO BOIOPOIHOTO KOPPO3UMETPA.

IIpunaonesxcnocmu xk pabome: 6000pOOHbLU KOPPOIUMEMP, YUHK pA3IUYHOU yucmomsl, pacmeopvl HCI
(In; 0,1n; 0,05n; 0,01n; 0,001n), pesunosas epywa, ayemon3 (2 M) 051 00€324CUPUBAHUSI.

OOpa3sipsl Ui KOPPO3UOHHBIX MCHBITAaHUNA Hape3aroT B BUJAE IJIACTUHOK pasMepoM 2x25x40 MM M3 IMHK:
MOBEPXHOCTh 00PA3IOB MOIBEPracTcss MEXaHMUECKON 3a4MCTKE HAXKAAYHOM Oymaroil no 3epkajbHOro O
W3mepsercst miomaas noBepXxHOCTH. CKOPOCTh KOPPO3UU OMPEAESeTCs MO0 00beMy BBIJCIUBIIETOCS BOJ
npubopa, Ha3bIBAEMOTr0 KOppo3uMeTpoM. OH COCTOMT M3 OIOPETKH, CHAOXKEHHOM B HIDKHEH yacTH paciiyj
nojBemuBaercsa obpasen. bropeTka momemniaercs B XMMUYECKUH CTaKaH C PacTBOPOM KHCIIOTHI M C TTOMOIL
TUM pacTBOpoM. [locie Toro, kak Bcs ycTaHOBKa cOOpaHa, OTMEUAIOT BPEMsI [0 CEKYHIOMEPY M COOTBETCTE
MOJIOKEHHUSI MEHUCKA JKUKOCTH B BEpXHEH yacTH OropeTku. B mocnenyromnem oTcueTsl 00beMOB MTPOU3BOIS]
BPEMEHM B TeUeHHE 1-2 4acos.

[Tony4yennsle naHHbIE HAHOCAT Ha Trpaduk «OO0bEM BBIIEIEHHOTO BOAOpOAa — BpeMs». Eciu mpouecc mpe
00BbEM BBIJICIIEHHOTO BOJOPOAa OyJeT MPOIOpIHOHaNieH BpeMeH!. HakiioH 3Toi mpsiMoil 1aeT HemoCpeacTBe
muHka B kucnore Kv (Kv = tga)- Kv Beipaxkaercs B cM3H2/cm2uac. Bennunny KV criexyer nepecuntarh
no dopmyine: rae P — armocdepnoe nasnenue B Ila, KV — 00beMHBII TOKa3aTenb KOPPO3UH, BBIPAK!
JUx/(monb-K), T — Temneparypa o mkane KenpBuHa, — MOJSIpHAs Macca XUMHUYECKOTO SKBUBAJIEHTA LIMHK
Ecnu ckopocTh KOppo3uM LIMHKA BO BPEMEHHM M3MEHSETCs, Ha rpaduKe MOIYy4UuTCs KpuBas JTUHHUA. B aTOM
CKOPOCTh KOPPO3HH 32 BpeMs OIbITa M0 00beMy ras3a, COOpaHHOTO B OIOpETKe.

BapuanT 2. 3amuTHble CBOHCTBa HHTHOUTOPOB KUCIOTHON KOPPO3HUU.

Llenv onvima: onpederums 3awumnoe oeticmaue u UHeUOUMOPHBLU d¢hghekm ypomponuna u e2o cmecu ¢
UOOUOOM KAUSL NPU KOPPO3UU CIANU 8 PACMBOPE CEPHOU KUCTIOMDbL.
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Ipunaonexcnocmu xk pabome: mpu niacmunku cmanu Cm3 ¢ omeepcmuimu, mpu cmaxana Ha 150-200
M, MepHbltl yununop Ha 10 ma, ypomponun, uoouo kaaus, 10%-viti pacmeop H2SO4, nasxcoaunas
bymaea, runetixa, ayemon3 (2 mi) 015 06e3Hcupusanusl.
B 1pu crakana namuBaror mo 100 mu 10%-ro pactBopa CepHOM KHCIOTBI: B MEPBbIA CTakaH [
(rekcameTmIIeHTETpaMHHA), BO BTopoi crakad — 0,1 T yporponmHa u 0,1 r KI, a Tperuii crakaH oCTaBJsIOT
MOJBEIICHHBIE Ha TOJIMXJIOPBUHUIOBOU JKujKe oOpasupl ctanu CT.3, mpeaBapUTeNbHO 3a4YMILEHHBIE 10
Oymaroi, mpoTepThie BaTOW, CMOUEHHOHN alleTOHOM U B3BEIICHHBIC HA aHAIMTHYECKUX Becax. Yepes 1,5-2 «
00pasIipl U3BJICKAIOT, TIIATEIHHO MTPOMBIBAIOT BOJIOH, cyIIaTr (GUIKTPOBAIILHON Oymaroil u B3BennBaroT. Ck
dhopmyie:
[Tnomane obpasua S, cM2 ONpenessioT MyTeM U3MEPEeHUS TMHEHHBIX pa3MepoB oOpasiia. Pe3ynbraTsl onbITe
BBIPXKAIOT B 4acax. Ha OCHOBaHWU TMOJyYEHHBIX PE3yJbTaTOB PACCUUTHIBACTCS 3AIIUTHOE JEHCTBUE WHTHO
(ko3 PunmeHT TopmokeHust). JlenaroT BHIBOJ O IEHCTBHUM HHTHOUTOPOB.
Bapuant 3. [IporekTopHas 3amuTa cTajiu.
Llenv onvima: onpedenenue 3awumno2o s¢hghexma npomexkmopa.

IIpunaonescnocmu x pabome: 2 oopazya cmaru Cm.3, obpazey npomexmopa (Zn unu Mg), 3%-vui
pacmeop NaCl, 2 cmaxana na 150-200 mn, naxcoaunas oOymaea, auHelika, ayemon3 (2 ma) 0ns
00€e34CUPUBAHUSA. KAPAHOAWHASL Pe3UHKA, (QUIbMpOosabHas bymaea.
JlBa oOpazua cranu Cr.3 3aunInaioT HaxaauHOW Oymaroi 10 3epKajbHOro OJecka, 00e3:KUPUBAIOT ALIETOHO)
Becax. AHAJOTUYHBIM 00pa3oM TMOArOTaBIMBaeTcs oOpasen mporekropa (Zn, Mg), HO HE B3BEIIHMBACTCS
MPOTEKTOP YKPEIUISIOT B OJJHOM CTaKaHe, IMOJBEIINBAs UX Ha XJOPBHUHUIIOBBIX KHJIKAX TaK, YTOOBI OHU HaxX
COEIMHUB MX MEXy COOON METaNTM4eCKUM MPOBOIHUKOM, a BTOPOI o0Opasel MeTajuia — B APYroil cTakaH
3anuBarot 3%-b1it pactBop NaCl B 00a cTakaHa Ha OAMHAKOBOM YPOBHE M 3aceKaroT Bpems. Uepes 2 yaca Bc
OBICTPO 3aMepSAIOT TOBEPXHOCThH CTAJIH, COMPHUKACAIOUIYIOCS C PACTBOPOM DJICKTPOJIUTA MPU TOMOIIH JHHE
IUTACTHH MPOAYKTHI KOPPO3UH BIAXKHON BAaTOM MM MATKOW KapaHIAIIHOW PE3WHKOM, MPOMBIBAIOT 00PA3IIHI
OyMaroif 1 BHOBb B3BEIIMBAIOT HA AaHAJTMUTUYECKUX BEcCax.
3aumTHbIA 3¢ ¢deKT nporekTopa paccyuThiBaoT o Gopmyne: , rae KO u K — ckopoctu xoppo3uu cranu
COOTBETCTBEHHO.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

[Ipoananu3upoBaTh CTaAUU ICKTPOXUMUYECKOW KOPPO3UH U METOABI 3aIUTHI OT KOPPO3UH.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

5 cemecTp

nocemaemMocts — 10 0ajuioB

TEeKyIui KOHTpostb — 70 6aioB

KOHTPOJBHBIC Cpe3bl — 2 cpe3a mo 10 6amioB Kaxabli

npemMuaabHbie 0amisl — 10 6amoB

Pacripenenenne 6aioB 1mo 3aaHUsIM:

No HasBanue DopMBbI Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
T€ | TeMbl/BHUI TEKyIler | KOJ-BO
MBI yueOHOM 0 OamnoB
paboThI KOHTPOI
st/ cpe3sl
1. | BBenenue B Tectupo 5 MakcuManbHO 3a TeCcT MOXHO Habparb 5 Oamno. Tect
(u3nyecKyro BaHUE coctour w3z 10 BonpocoB (0,5 Oamma 3a Kaxablid
XUMHUIO MPaBUIILHBIA OTBET).
2. OcHOBBI Tectupo 10 MakcuManbHo 3a TecT MokHO HaOparb 10 OGamtos. Tect
XUMHUYECKOH BaHHeE cocroutr wu3s 20 BonpocoB (0,5 Oamma 3a Kaxablid
TepMOJUHAMU MPaBUIILHBIA OTBET).
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Kontpon 20 Ha mnucemeHHyl0o KOHTpoJdbHYIO paboty otBogutcs 90
bHas MuHYT. Pabora cocrouT B pemieHnd 4 pacdeTHBIX 3a/ad IO
pabora XMMUYECKOW  TEPMOIUMHAMUKE U MaKCHMAaJIbHO

ouenuBaercss B 20 Oamios (5 OammoB 3a Kaxkaylo
MPaBWIBHO PELICHHYIO 3a/1a4y)
KOJUIOKB 10 KomnnoxBuym cmaercst B ycTHOH (opme Mo TpeaBapUTEILHO
HyM(KOH 0003HaYEHHBIM TEOPETUUECKUM BONPOCAM U MaKCUMAallbHO
TPOJILH oueHuBaercs B 10 Gaios:
blii cpe3) 9-10 0amnoB BBICTABISAETCS, €CIM CTYACHT OOHAPYKMII

BCECTOPOHHEE, CHUCTEMaTHYeCKoe M DIyOOKoe 3HaHHE
MPOTPaMMHOTO MaTepHajia, yMEHHE CBOOOIHO BBIMOJHSTH
3aJaHus, MPEeIyCMOTPEHHBIE TNPOrPaMMOH, OCBOWBIIMI
OCHOBHYIO, M 3HAKOMBIH C AOTONHUTEIBHOHN JINTEpaTypou.
OTBeT MOCTpPOEH JIOTUYHO, Marepuan H3Ja-raeTcsi YeTKo,
SCHO, XOpPOIUUM SI3BIKOM, apryMEHTHPOBAHO, YMECTHO
UCTIONB3yeTcsl MH(POPMAIMOHHBIM W WIUTFOCTPATUBHBIN
Marepuan (IpuUMepsl U3 MPAKTUKU, TaOMUIbI, TpaduKkd U
T.4.). Ha Bompockl oTBewaeT KpaTKo, apryMEHTHPOBAHO,
YBEPEHHO, 10 CYILIECTBY.

8-7 0amyoB  BBICTABISETCS, €CIM CTYACHT OOHApPYKHI
JOCTaTOYHO TIyOOKHE 3HaHWA MPOTrPaMMHOIO MaTepHana,
yMEHHUE HCIOJIb30BaTh paHee MOJy4YCHHBbIC 3HAHUS C BHOBb
nproOpeTEHHBIMH, MPUMEHATh MX Ha npakThke. OTBeT
MOCTPOEH  JIOTMYHO, Marepuaj H3Jaraercss XOpOIIUM
SI3BIKOM, NPUBJICKACTCS MH(QOPMATHBHBIN u
WITIOCTPUPOBAHHBIA MaTepuaj, HO MpPH OTBETE JOITyCKaeT
HEKOTOpHIE MOTPEIIHOCTH. Bomnpocksl, 3aJaBaeMble
mpernoaaBaTesneMm, HE BBI3BIBAIOT CYIIECTBEHHBIX
3aTpyIHEHUH

5-6 0anoB: CTYyACHT MOKAa3bIBAET HE JOCTAaTOYHBIH YPOBEHb
3HaHUH y4yeOHOTO M JIKUMOHHOTO Marepuaja, He B MOJTHOM
o0beMe BiajgeeT NPaKTHYECKUMH HAaBBIKAMH, UYyBCTBYET
ce0s HEyBepEeHHO NpU OTBETE Ha BOMNPOCH. B oTBeTe He
BCErla MPUCYTCTBYET JIOTUKA, apTyMEHTHI IPHUBIICKAIOTCS
HEIOCTaTOYHO Beckhe. Ha  mocTaB-JeHHBIE  BOMPOCHI
3aTpyAHSIETCSI C OTBETaMH, IIOKa3bIBA€T HETOCTATOYHO
IyOOKHe 3HAHUS

0-4 OannmoB: CTyEEHT TOKa3bIBaeT CJa0bli  YpOBEHb
npodeCCHOHANBHBIX 3HAHWM, 3aTPyJHSCTCS NpPU aHaJH3e
MPaKTUYECKUX cuTyaunid. He MmoxxeT mpuBecTr mpuMepsl U3
peasbHOH  mpakTUKW.  HeyBepeHHO W JIOTHYECKH
HETIOCIEZ0BaTeIbHO H3JIaraeT Mmarepuan. HenpaBHIbHO
OTBEUYAET Ha MOCTABJICHHBIE BOMPOCHI WM 3aTPyOHAETCS C
OTBETOM
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TepmoanHaMu
Ka
MOJIEKYIISIPH
BIX PAaCTBOPOB

Kontpon
bHas
pabora

10

Bapuanrt 1

1.1. Ckonpko rpammoB mmunepuHa C3H803  wHano
pactBoputh B 90 r Bomel mpu 30°C, 4YTOOBI MOHHU3UTH
naBieHue mapa Ha 266,5 Ila. JlaBnenuwe mapa BOABI IpU
naHHOM TeMneparype 4242,3 Ila.

1.2. Beiuuciauth gaBieHue MapoB BoAbl Hal 25%-HbIM (110
Macce) pactBopoM rmroko3sl COH1206 npu 20°C. [laBnenue
MapoB BOJBI ITpH 3TON Temrneparype pasHo 23,1 rlla.

Bapuanr 2

2.1. Ompenenuts TeMmmepaTypy KHIIEHHS  pacTBOpA,
copepxkamero B 1000 r Bomer 0,01 monp xyopuaa Oapwus,
€CIM KaXyILascs CTENEHb AMCCOIMAlMU ero paBHa &87%.

D0y/muHockonuyeckas KoHcTaHTa Boabl 0,512,

2.2. Ilpu 25°C nasnenue napoB Bozs! paBHo 32,3 rlla. Yemy

pPaBHO AaBJIEHUE NApOB BOABI HAJ PACTBOPOM, COAEPIKALIUM

6 T MmoueBnHBI B 180 T BOIEI?

Tectupo
BaHUE

10

MakcuManbHO 3a TecT MokHO HaOpare 10 OGamios. Tect
coctour wu3 20 BonpocoB (0,5 Oamma 3a Kaxablid
MPaBUIBHBIA OTBET).

®da3oBrIe
paBHOBeCHs

Tectupo
BaHUE

MakcuManbHO 3a TeCcT MOXHO Habparb 5 Oamno. Tect
coctour wu3 10 BonpocoB (0,5 Oamma 3a Kaxablid
MPaBUIBHBIA OTBET

Kontpon
bHas
pabora

10

Ha mnuceMeHHyl0 KOHTpONbHYIO pabory orBogutcs 45
MuHYT. PaboTa coctout B pemieHHH 2 pacdeTHBIX 3ajad -
1o 5 6ayuIoB 32 MPaBUIBHOE PEILICHHUE.
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KOJIJIOKB
HYM(KOH
TPOJIBH
blii cpe3)

10

Komnnoxsuym cpaercst B ycTHOH hopme 1o TpeaBapUTEIEHO
0003HaYEHHBIM TEOPETUUECKUM BONPOCAM U MaKCUMAallbHO
oueHuBaercs B 10 Gaiios:

9-10 0annoB BBICTABISETCS, €CIM CTYACHT OOHAPYKMII
BCECTOPOHHEE, CHUCTEMaTHYeCKoe M DIyOOKoe 3HaHHE
MPOTPaMMHOTO MaTepHajia, yMEHHE CBOOOIHO BBIMOJHSTH
3aJlaHus, TNPEAYCMOTPEHHBIE TMPOTpaMMOM, OCBOMBIIUI
OCHOBHYI0, ¥ 3HAaKOMBIH C JTOTIOJHUTENBHOMN JIUTEPATypOH.
OTBET MOCTPOEH JIOTUYHO, MaTepHall M3Ja-TaeTcs YETKO,
SICHO, XOpOIIMM SI3bIKOM, apryMEHTHpPOBaHO, YMECTHO
UCTIONB3yeTcsl HMH(POPMAIMOHHBIM W WIUTFOCTPATUBHBIN
Marepuan (IpUMepsl U3 MPAKTUKU, TaOMUIbl, TpaduKkd U
T.4.). Ha Bompockl oTBewaeT KpaTKo, apryMEHTHPOBAaHO,
YBEPEHHO, O CYILECTBY.

8-7 0amyoB  BBICTABISETCS, €CIM CTYACHT OOHApPYKHI
JOCTaTOYHO TIyOOKHE 3HaHWA MPOTrPaMMHOIO MaTepHana,
YMEHHE HCIIONIB30BaTh paHEE MOJIYUYEHHBIC 3HAHUS C BHOBb
nproOpeTEHHBIMH, MPHUMEHATh MX Ha mpakTuke. OTBeT
MIOCTPOEH JIOTMYHO, MaTepual M3JaracTcs XOpOIIUM
SI3BIKOM, NPUBJICKACTCS MH(QOPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepual, HO NMPU OTBETE JOIMYyCKaeT
HEKOTOpBIE MOTPELIHOCTH. Bompocs, 3a/laBacMble
MpernoaaBaTesneM, HE BBI3BIBAIOT CYILECTBEHHBIX
3aTpyIHEHUH

5-6 0anoB: CTyACHT MOKa3bIBAET HE JOCTAaTOYHBIH YPOBEHb
3HaHUH y4yeOHOTO M JIKUMOHHOTO Marepuaja, He B MOJTHOM
o0beMe BiajgeeT NPAKTHYECKUMH HAaBBIKAMH, UYyBCTBYET
ce0s HEyBepEeHHO NpU OTBETe Ha BOMNPOCHL. B oTBeTe He
BCErla MPUCYTCTBYET JIOTUKA, apTyMEHTHI IPUBIICKAIOTCS
HEJAOCTAaTOYHO Beckue. Ha mocTaB-JIeHHBIE  BOMPOCHI
3aTpyJHSETCS C OTBETaMHM, IIOKa3bIBA€T HEJOCTATOYHO
IyOOKHe 3HAHUS

0-4 OannmoB: CTyEEHT TOKa3bIBaeT CJal0bli  ypOBEHBb
npodeCCHOHANBHBIX 3HAHWM, 3aTPyJHSCTCS NpPU aHaJH3e
MpaKTHUYECKUX cUTyanuid. He MoxeT mpuBecTH MpUMepHI U3
peanbHOM  mpakTuku.  HeyBepeHHO M JOTHYECKH
HEMOCIIEA0BAaTeNbHO M3MaraeT Marepuan. HenpaBuiabHO
OTBEYAET Ha MOCTABJIEHHBIE BONPOCH MJIU 3aTPYIHSAETCS C
OTBETOM.

ITocemtaemocTh

10

10 6amnoB — crynent nocetwn Bce 100% 3ansaTHiA

[IpemuansHbie OaIBl

10

JlononHuTeNbHBIE MpEeMUaTbHBIE Oamibl  MOTYyT  OBITh
HAyMCIeHbl 3a TMOCTOSHHYIO aKTHBHOCTb BO  BpeMs
naboparopHbIX 3aHsATHH — 10 GanioB

WnpuBuayansHble
3aJaHusl, C TOMOLIBIO
KOTOPBIX MOXKHO
HaOparhb
JOTMOJTHUTENILHBIE
0aJuTbl HA SK3aMeHe

50

CTYACHT MOXCT IMPCAOCTaBUTL BCC 3aJaHusd TCKYLICTO
KOHTPOJIA 1 KOHTPOJIBHBIC CPC3bI

Hroro 3a cemecTp

100

TEKYILIHI KOHTpOsb — 50 6amioB

6 cemecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npemuanbHbie 6amel — 10 6annoB

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB
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Ne Hazpanue Dopmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKU
T | TeMbI/ BUI TEKymer | KOJ-BO
MBI y4ueOHOMH 0 OatoB
paboThI KOHTPOJT
st/ cpe3sl
1. | Xumuaeckue | KonTpon 10 Ha mnmceMeHHYI0 KOHTPOJBHYIO paboTy oTBOmUTCS 45
paBHOBeCHs pHas MUHYT. PaboTa cocTOWT B pemieHnn 2 pacyeTHBIX 3a1ad 1o
pabora TeMe 1 MaKCHMaJIbHO oreHuBaercs B 10 6amioB (5 6amioB
3a K&KAYIO MPABIIIFHO PEIICHHYIO 33/1a9Y).
Tectupo 3 Tect coctout 3 10 BOTPOCOB.
BaHHWC 3 Oamma — CTygeHT npaBuiabHO oTBedaeT Ha 75-100%
BOTIPOCOB B TECTE
2 Oamma — CTyAeHT mpaBWIbHO oTBedaer Ha 50-74%
BOTIPOCOB B TECTE
1 ©Oamm — cTymeHT mnpaBWiIbHO oOTBedaer Ha 25-50%
BOIIPOCOB B TECTE.
0 6amyoB - meHee 25% MPaBIILHBIX OTBETOB
KOJIJIOKB 10 KomnnoxBuym cmaercst B ycTHOH hopme Mo TpeiBapUTEIEHO
HyM(KOH 0003HaYCHHBIM TEOPETUICCKUM BOIIPOCAM U MaKCHUMAIILHO
TPOJILH oueHuBaercs B 10 Gaiios:
blii cpe3) 9-10 0amnoB BBICTABISAETCS, €CIM CTYACHT OOHAPYKUII

BCECTOPOHHEE, CHUCTEMaTHYeCcKoe M DIyOOKoe 3HaHHE
MPOrpaMMHOTO MaTepHajia, yMEHHe CBOOOIHO BBIMOJHSTH
3aJaHus, MPEeIyCMOTPEHHBIE TNPOrPaMMOH, OCBOWBIIMI
OCHOBHYIO, M 3HAKOMBIH C AOTONHUTEIBHOHN JINTEpaTypou.
OTBeT MOCTpPOEH JIOTUYHO, Marepuan H3Ja-raeTcsi YeTKo,
SCHO, XOpPOIUUM SI3BIKOM, apryMEHTHPOBAHO, YMECTHO
UCTIONB3yeTcsl MH(POPMAIMOHHBIM W WIUTFOCTPATUBHBIN
Marepuan (IpUMepsl U3 MPAKTUKU, TaOMUIbl, TpaduKkd U
T.4.). Ha Bompockl oTBewaeT KpaTKo, apryMEHTHPOBAHO,
YBEPEHHO, 10 CYIIECTBY.

8-7 0amyoB  BBICTABISETCS, €CIM CTYACHT OOHApPYKHI
JOCTaTOYHO TIyOOKHE 3HaHWA MPOTrPaMMHOIO MaTepHana,
yMEHHUE HCIOJIb30BaTh paHee MOJyUYCHHBIC 3HAHUS C BHOBb
npuoOpeTEHHBIMH, MPUMEHATh MX Ha mpakTuke. OTBeT
MOCTPOEH  JIOTMYHO, Marepuaj H3Jaraercss XOpOIIUM
SI3BIKOM, NPUBJIEKACTCS MH(POPMATUBHBIN u
WITIOCTPUPOBAHHBIA MaTepuaj, HO MpPH OTBETE JOITyCKaeT
HEKOTOpHIE MOTPEIIHOCTH. Bomnpocksl, 3aJaBaeMble
npernoaaBaTenem, HE BBI3BIBAIOT CYIIECTBEHHBIX
3aTpyIHEHUH

5-6 0anoB: CTyACHT MOKAa3bIBAET HE JOCTAaTOYHBIH YPOBEHb
3HaHUH y4yeOHOTO M JIKUMOHHOTO Marepuaja, He B MOJTHOM
o0beMe BiajgeeT NPAKTHYECKUMH HAaBBIKAMH, UYyBCTBYET
ce0s HEyBepEeHHO NpU OTBETe Ha BOMNPOCHL. B oTBeTe He
BCErla MPUCYTCTBYET JIOTUKA, apTyMEHTHI IPUBIICKAIOTCS
HEIOCTaTOYHO Beckhe. Ha  mocTaB-JeHHBIE  BOMPOCHI
3aTpyAHSIETCSI C OTBETaMH, IIOKa3bIBA€T HEIOCTATOYHO
IyOOKHe 3HAaHUS

0-4 ©OannmoB: CTyEEHT TIOKa3bIBaeT CJa0bli  YpOBEHb
npodeCCHOHANBHBIX 3HAHWM, 3aTPyJHSCTCS NpPU aHaJH3e
MPaKTUYECKUX cuTyaunid. He MmoxxeT mpuBecTr mpuMepsl U3
peasbHOH  mpakTUKW.  HeyBepeHHO M JIOTHYECKH
HETIOCIEZI0OBaTeIbHO H3JIaraeT Mmarepuain. HenpaBHIbHO
OTBEUAEeT Ha MOCTABJICHHBIE BOMPOCHI WM 3aTPyOHAETCS C
OTBETOM
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nabopar 18 3arIaHupoOBaHO BHINMOMHEHHWE 6 J1a0OpaTopHbIX paboT B
opHas BUJIC MHIMBHUIYATbHOTO SKCIEPUMEHTAIBHOTO 3aJaHus. 3a
pabora KaXIyro 1a00opaTopHyI0 paboTy MaKCUMAaIbHO HAUYUCISETCS
3 Oamnma: 1 Oamn - BemmonHenue; 1 Gamnm — pacueTsl u
oopmiienue; 1 Gamn — 3amuTa TEOPETHUECKOTO Marepuana
K J1a0opaTopHoil pabote
Ancop6rmonn | Tectupo 3 Tect coctout 3 10 BOTPOCOB.
BIC BaHHUC 3 Oamma — CTygeHT mpaBuiabHO oTBedaeT Ha 75-100%
paBHOBeCHs BOIIPOCOB B TECTE
2 Oamma — CTyAeHT mpaBWIbHO oTBedaer Ha 50-74%
BOIIPOCOB B TECTE
1 ©Oamm — cTymeHT mnpaBWwiIbHO oOTBedaer Ha 25-50%
BOIIPOCOB B TECTE.
0 6am1oB - MeHee 25% MpaBUIbHBIX OTBETOB
Kontpon 5 Ha mnuceMeHHyl0 KOHTpONbHYIO pabory orBogutcs 15
bHas MuHYT. Pabota cocTOHT B pelieHNHn pacueTHOH 3aJadn 1o
pabora TeMe - 5 0ayyIoB 3a MPAaBHIILHO PEIICHHYIO 3a/1a4y.
nabopar 6 3arIaHupOBaHO BBHIMOJNIHEHHE 2 J1a00-paTopHBIX PadoOT B
opHas BUJIC MHIMBHIYATbHOTO SKCIEPUMEHTAIBHOTO 3aJaHus. 3a
pabora KaXIyro 1ab0opaTopHyI0 paboTy MaKCUMaIbHO HAYUCISETCS
3 Oamnma: 1 Oamn - BemmonmHenue; 1 Gamnm — pacueTsl u
oopmienue; 1 Gann — 3amuTa TEOPETHUECKOTO Marepuana
K J1abopaTopHoil pabote
DIeMEHTHI Tectupo 5 MakcuMalbHO 3a TeCT MOKHO HaOpars 5 OamioB. Tect
CTaTUCTHYCCK BaHUC cocroutr w3 10 BoripocoB (0,5 Oamma 3a KaKIbIid
oif MIPaBUILHBIN OTBET)
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TEPMOJVHAMH | KoJ1JI0KB
K1 HYM(KOH
TPOJIBH

blii cpe3)

10

Komnnoxsuym cpaercst B ycTHOH hopme 1o TpeaBapUTEIEHO
0003HaYEHHBIM TEOPETUUECKUM BONPOCAM U MaKCUMAallbHO
oueHuBaercs B 10 Gaiios:

9-10 0annoB BBICTABISETCS, €CIM CTYACHT OOHAPYKMII
BCECTOPOHHEE, CHUCTEMaTHYeCKoe M DIyOOKoe 3HaHHE
MPOTPaMMHOTO MaTepHajia, yMEHHE CBOOOIHO BBIMOJHSTH
3aJlaHus, TNPEAYCMOTPEHHBIE TMPOTpaMMOM, OCBOMBIIUI
OCHOBHYI0, ¥ 3HAaKOMBIH C JTOTIOJHUTENBHOMN JIUTEPATypOH.
OTBET MOCTPOEH JIOTUYHO, MaTepHall M3Ja-TaeTcs YETKO,
SICHO, XOpOIIMM SI3bIKOM, apryMEHTHpPOBaHO, YMECTHO
UCTIONB3yeTcsl HMH(POPMAIMOHHBIM W WIUTFOCTPATUBHBIN
Marepuan (IpUMepsl U3 MPAKTUKU, TaOMUIbl, TpaduKkd U
T.4.). Ha Bompockl oTBewaeT KpaTKo, apryMEHTHPOBAaHO,
YBEPEHHO, O CYILECTBY.

8-7 0amyoB  BBICTABISETCS, €CIM CTYACHT OOHApPYKHI
JOCTaTOYHO TIyOOKHE 3HaHWA MPOTrPaMMHOIO MaTepHana,
YMEHHE HCIIONIB30BaTh paHEE MOJIYUYEHHBIC 3HAHUS C BHOBb
nproOpeTEHHBIMH, MPHUMEHATh MX Ha mpakTuke. OTBeT
MIOCTPOEH JIOTMYHO, MaTepual M3JaracTcs XOpOIIUM
SI3BIKOM, NPUBJICKACTCS MH(QOPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepual, HO NMPU OTBETE JOIMYyCKaeT
HEKOTOpBIE MOTPELIHOCTH. Bompocs, 3a/laBacMble
MpernoaaBaTesneM, HE BBI3BIBAIOT CYILECTBEHHBIX
3aTpyIHEHUH

5-6 0anoB: CTyACHT MOKa3bIBAET HE JOCTAaTOYHBIH YPOBEHb
3HaHUH y4yeOHOTO M JIKUMOHHOTO Marepuaja, He B MOJTHOM
o0beMe BiajgeeT NPAKTHYECKUMH HAaBBIKAMH, UYyBCTBYET
ce0s HEyBepEeHHO NpU OTBETe Ha BOMNPOCHL. B oTBeTe He
BCErla MPUCYTCTBYET JIOTUKA, apTyMEHTHI IPUBIICKAIOTCS
HEJAOCTAaTOYHO Beckue. Ha mocTaB-JIeHHBIE  BOMPOCHI
3aTpyJHSETCS C OTBETaMHM, IIOKa3bIBA€T HEJOCTATOYHO
IyOOKHe 3HAHUS

0-4 OannmoB: CTyEEHT TOKa3bIBaeT CJal0bli  ypOBEHBb
npodeCCHOHANBHBIX 3HAHWM, 3aTPyJHSCTCS NpPU aHaJH3e
MpaKTHUYECKUX cUTyanuid. He MoxeT mpuBecTH MpUMepHI U3
peanbHOM  mpakTuku.  HeyBepeHHO M JOTHYECKH
HEMOCIIEA0BAaTeNbHO M3MaraeT Marepuan. HenpaBuiabHO
OTBEYAET Ha MOCTABJIEHHBIE BONPOCH MJIU 3aTPYIHSAETCS C
OTBETOM

IIpeMuansHBIC OaITHI

10

JlonoNHUTENbHBIE MPEeMUATbHBIE OaJIbl  MOTYT  OBITh
HAYMCIICHBl 332 TMOCTOSHHYIO aKTHBHOCTh BO  BpeMs
nabopaTopHBIX 3aHATHH — 10 6amIoB

OTBeT Ha DK3aMEHE

30

10-17 GaminoB — CTYIEHT PacKpbUl OCHOBHBIE BOIIPOCHI H
3aJjaHus OUJIeTa Ha OIEHKY «YJOBJICTBOPUTEIHHOY

18-24 GaminoB — CTYIEHT PacKpbUl OCHOBHBIE BOIIPOCHI H
3aJaHusl OUJIeTa Ha OIEHKY «XOPOIIOoY,

25-30 6ammoB — CTYIEHT pPacKpbUT OCHOBHBIC BOIIPOCHI H
3aJaHus OMUJIeTa Ha ONCHKY «OTIMYHOY.

WnpuBuayansHble
3aJjaHusl, C IOMOLIBIO
KOTOPBIX MOXKHO
HaOparhb
JOTMOJTHUTENILHBIE
0aJuTbl HA SK3aMeHe

50

Jomarmnsas KOHTPOJIbHAS pabora (30 0aioB).
[IpencraBnser coboif MHAMBHAYANBHOE 33/IaHUE, COCTOSIIIEE
u3 6 pacyETHBIX 3a/1a4 MOBBIIEHHOTO YPOBHS CIOKHOCTH. (5
0aJUIOB 3a KaXKIyI0 MIPAaBUWIBHO PELICHHYIO 3a/1a4y).
[Mpoxoxnenne TtecTupoBanus (40 BOMPO-COB) MO BCEMY
Kypcy cemectpa (20 ©Oammos: 0,5 Oamma 3a Kaxablid
MIpaBUJIBHBIA OTBET)

Hroro 3a cemecTp

100

TEKYILIHI KOHTpOsb — 50 6amioB

7 cemecTp



KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 10 6amoB

OTBET Ha dK3ameHe: He Ootiee 30 0aiuioB

Pacrnipenenenue 6aioB mo 3aaHusIM:

30

Ne Hazpanue Dopmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKU
T€e | TeMBbI/ BUI TEKyIer | KOJ-BO
MBI y4ueOHOH 0 OatoB
paboThI KOHTPOJT
st/ cpe3sl
1. | Xumudeckas Koutpon 5 Ha mnmceMeHHYI0 KOHTPOJBHYIO paboTy oTBomuTcs 15
KHHETHKa pHas MUHYT. PaboTa cOCTOWT B pelIeHHH pacueTHOW 3aJa4yH 1o
pabora TeMe I MaKCHMaJIbHO OIICHUBAETCS B 5 0aslIoB.
JlaGopar 3 Jlabopatopnass pabora B  BHAC  HHIU-BUAYAJILHOTO
OpHast AKCIICPUMEHTAJILHOTO 3alaHus. 3a J1abopaTopHyo paboTy
pabora MakCUMaJIbHO  Haduciusgercs 3 Oamwra: 1 Oamm -
BBINIOJIHEHUE; 1 Oamr — pacuersl U odopmiieHue; 1 Gamn —
3alUTa TEOPETHYECKOro Marepuaia K JabopaTopHOH
pabore
2. Karanus Tectupo 3 Tect coctout u3 10 Bompocos.
BaHUE 3 Oamma — cTymeHT mnpaBwibHO oOTBeuaeT Ha 75-100%
BOIIPOCOB B TECTE
2 Oamnma — CTyOeHT MpaBWIbHO oOTBeyaeT Ha 50-74%
BOIIPOCOB B TECTE
1 OGamn — cTygeHT mpaBWiIbHO oTBeyaeTr Ha 25-50%

BOIIPOCOB B TECTE.
0 6annoB - MmeHee 25% MpPaBUIBHBIX OTBETOB
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KOJIJIOKB
HYM(KOH
TPOJIBH
blii cpe3)

10

Komnnoxsuym cpaercst B ycTHOH hopme 1o TpeaBapUTEIEHO
0003HaYEHHBIM TEOPETUUECKUM BONPOCAM U MaKCUMAallbHO
oueHuBaercs B 10 Gaiios:

9-10 0annoB BBICTABISETCS, €CIM CTYACHT OOHAPYKMII
BCECTOPOHHEE, CHUCTEMaTHYeCKoe M DIyOOKoe 3HaHHE
MPOTPaMMHOTO MaTepHajia, yMEHHE CBOOOIHO BBIMOJHSTH
3aJlaHus, TNPEAYCMOTPEHHBIE TMPOTpaMMOM, OCBOMBIIUI
OCHOBHYI0, ¥ 3HAaKOMBIH C JTOTIOJHUTENBHOMN JIUTEPATypOH.
OTBET MOCTPOEH JOTMYHO, MaTepuan H3JIaraercs YeTKo,
SICHO, XOpOIIMM SI3bIKOM, apryMEHTHpPOBaHO, YMECTHO
UCTIONB3yeTcsl HMH(POPMAIMOHHBIM W WIUTFOCTPATUBHBIN
Marepuan (IpUMepsl U3 MPAKTUKU, TaOMUIbl, TpaduKkd U
T.4.). Ha Bompockl oTBewaeT KpaTKo, apryMEHTHPOBAaHO,
YBEPEHHO, O CYILECTBY.

8-7 0amyoB  BBICTABISETCS, €CIM CTYACHT OOHApPYKHI
JOCTaTOYHO TIyOOKHE 3HaHWA MPOTrPaMMHOIO MaTepHana,
YMEHHE HCIIONIB30BaTh paHEE MOJIYUYEHHBIC 3HAHUS C BHOBb
nproOpeTEHHBIMH, MPHUMEHATh MX Ha mpakTuke. OTBeT
MIOCTPOEH JIOTMYHO, MaTepual M3JaracTcs XOpOIIUM
SI3BIKOM, NPUBJICKACTCS MH(QOPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepual, HO NMPU OTBETE JOIMYyCKaeT
HEKOTOpBIE MOTPELIHOCTH. Bompocs, 3a/laBacMble
MpernoaaBaTesneM, HE BBI3BIBAIOT CYILECTBEHHBIX
3aTpyIHEHUH

5-6 0anoB: CTyACHT MOKa3bIBAET HE JOCTAaTOYHBIH YPOBEHb
3HaHUH y4yeOHOTO M JIKUMOHHOTO Marepuaja, He B MOJTHOM
o0beMe BiajgeeT NPAKTHYECKUMH HAaBBIKAMH, UYyBCTBYET
ce0s HEyBepEeHHO NpU OTBETe Ha BOMNPOCHL. B oTBeTe He
BCEra MPUCYTCTBYET JIOTMKA, apryMEHTHI MPH-BICKAIOTCS
HEJAOCTAaTOYHO Beckue. Ha  mocTaBieHHBIE  BOMPOCHI
3aTpyJHSETCS C OTBETaMHM, IIOKa3bIBA€T HEJOCTATOYHO
IyOOKHe 3HAHUS

0-4 OannmoB: CTyEEHT TOKa3bIBaeT CJal0bli  ypOBEHBb
npodeCCHOHANBHBIX 3HAHWM, 3aTPyJHSCTCS NpPU aHaJH3e
MpaKTHUYECKUX cUTyanuid. He MoxeT mpuBecTH MpUMepHI U3
peanbHOM  mpakTuku.  HeyBepeHHO M JOTHYECKH
HEMOCIIEA0BAaTeNbHO M3MaraeT Marepuan. HenpaBuiabHO
OTBEYAET Ha MOCTABJIEHHBIE BONPOCH MJIU 3aTPYIHSAETCS C
OTBETOM

nmabopar
opHas
pabora

Jlabopatopnass pabora B  BHAC  HHIU-BUAYAJILHOTO
DKCIICPUMEHTAJILHOTO ~ 3aJlaHhs. JIabopaTopHyI0 paboTy
MakCHMalbHO  Hauucnsercs 3 Oamma: 1 OGamn -
BBINIOJIHEHUE; 1 Oamr — pacdersl U opopmiieHue; 1 Gamn —
3alliTa TEOPETHYEeCKOro Marepuaiga K JaboparopHoit
pabore

HMonuxka

JlaGopar
opHas
pabora

12

3armaHUpOBaHO BBITIOTHEHUE 4 1a00paTOpHBIX  PaboOT B
BHJIC WHAWBUIYAILHOTO 3KCIIEPUMEHTAIBLHOTO 3a/IaHus. 3a
KXKIYIO J1a00PaATOPHYIO paboty MaKCH-MaJIbHO
Hauncisercss 3 Oauta: 1 Oaiur - BeImonHeHwe, 1 Oamn —
pacueTsl U odopmiieHHe; 1 6aT — 3amuTa TeOPETUICCKOTO
MaTepuania K 1abopaTopHoii paboTe

TepmoauHamu
Ka
ANEKTPOTHBIX
MPOIIECCOB

JlaGopar
opHas
pabora

3aruTaHUpPOBAHO BBITIOIHEHHE 3 JTAa0OpaTOPHBIX pPAabOT B
BUJIC WHJIMBHYyaJTbHOTO SKCIEPUMEHTAILHOTO 3aJaHus. 3a
KOKITYIO J1a00paTOPHYIO paboty MaKCH-MaJIbHO
Hauucnsercss 3 Oayura: 1 Oaiur - BeImonHeHwe;, 1 Oamn —
pacuetsl u oopmiteHre; 1 6amr — 3ammTa TEOPETHIECKOTO
Marepuala K JjabopaTopHoii pabore
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Kunernka JlaGopar 9 3arIaHupoOBaHO BHINMOMHEHHWE 3 J1a0OpaTopHBIX paboT B
JNIEKTPOTHBIX opHas BUJIC MHIMBHUIYATbHOTO SKCIEPUMEHTAIBHOTO 3aJaHus. 3a
MIPOLIECCOB pabora KaXIIyto nabopaTopHyIO pabory MaKCH-MaJIbHO
Hauucasercs 3 Oamra: 1 Oamn - BeImoNHEHue, 1 Oamm —
pacdeTsl U opopmieHue; 1 Gana — 3almTa TeOPETUIECKOTO
Marepuaia K J1adopaTopHoil pabote
Teopus nmabopar 3 Jlabopatoprass pabora B  BHAC  HHIU-BUAYAJILHOTO
NMEKTPOXUMU OpHas JKCIIEPUMEHTAJIPHOIO  3a/laHus. J1a0opaTopHyl paboTy
YeCKOi pabora MakCUMaJIbHO  Haducisgercs 3 Oamwra: 1 Oamm -
KOppO3UH BBINIOJIHEHUE; 1 Oamr — pacdeTsl U opopmiieHue; 1 Gamn —
METaJlIOB 3alMTa  TEOPETUYECKOro Marepuanga K JabopaTropHOi
pabore
Tectupo 3 Tect coctout u3 10 Bompocos.
BaHUE 3 Oamma — cTymeHT mnpaBwibHO oOTBeuaeT Ha 75-100%
BOIIPOCOB B TECTE
2 Oamnma — CTyOeHT MpaBWiIbHO oOTBeyaeT Ha 50-74%
BOIIPOCOB B TECTE
1 OGamn — cTygeHT mpaBWiIbHO oOTBeyaeTr Ha 25-50%
BOIIPOCOB B TECTE.
0 6annoB - MmeHee 25% MpPaBUIBHBIX OTBETOB
KOJIJIOKB 10 KommokBuym ciaercst B ycTHOM (opMe 1o TpeIBapUTENLHO
HyM(KOH 0003HauYE€HHBIM TEOPETUUECKUM BOIPOCAM U MAaKCUMAaJIbHO
TPOJIBH oueHusaercs B 10 6ayos:
blii cpe3) 9-10 GamyoB BBICTABIACTCS, €CIU CTYACHT OOHApPYKWI

BCECTOPOHHEE, CHCTEeMaTHYecKoe U TIyOOKoe 3HaHWe
MPOrpaMMHOTO MarepHalia, YMeHHe CBOOOIHO BEHITIOIHSTH
3a7laHud, TPEIYyCMOTPEHHbIE MPOTrpaMMOM, OCBOUBIIUH
OCHOBHYI0, U 3HAKOMBIH C JOMOJHUTEIbHOU JINTEPATYPOM.
OTBET MOCTPOEH JIOTHYHO, MaTepual H3JIaraercs 4YeTKo,
SICHO, XOpPOIINM SI3bIKOM, apTyMEHTHPOBAaHO, YMECTHO
WCTIONB3yeTcss HMH(OPMAIMOHHBIM W FJUTFOCTPATHBHBIN
Matepras (IpUMEPHl U3 MPAKTUKH, TAONHIBI, TpaQuKd H
T.0.). Ha Bompochkl oTBewaeT KpaTko, apryMEHTHPOBAHO,
YBEPEHHO, I10 CYIIIECTRY.

8-7 ©0amIoB  BBICTABISICTCS, €CIU CTYACHT OOHAPYKHI
JOCTaTOYHO TIIyOOKWE 3HAaHWS MPOrpaMMHOIO Marepuana,
YMEHHE HCIIONIb30BaTh paHee IMOMyuYeHHbIC 3HAHHUS C BHOBD
MPHOOPETEHHBIMU, MPUMEHATh WX Ha mpakTuke. OTBeT
MOCTPOEH JIOTHYHO, MaTepual M3JIaraeTcsi XOPOIIUM
SI3BIKOM, TIPHUBIIEKAETCS WH(OPMATHUBHBIH u
WJUTIOCTPUPOBAHHBIN MaTepual, HO MPHU OTBETE JOIMyCKaeT
HEKOTOpBIE MOTPETTHOCTH. Bompockr, 3a/laBaeMbIe
MperoaBaTesnem, HE BBI3BIBAIOT CYIIIECTBEHHBIX
3aTpyHEHU N

5-6 0ayUTIOB: CTYACHT MOKA3bIBAET HE JOCTATOYHEIN YPOBEHD
3HaHWU y4eOHOTO W JIEKIWOHHOTO MaTepraia, HE B MOJTHOM
o0beMe BiameeT NPAKTUYECKIMH HaBbIKAMH, YYBCTBYET
cebd HEyBepEeHHO TpPW OTBETE Ha BOIPOCH. B oTBere HE
BCETJa MPUCYTCTBYET JIOTWKA, apTyMEHTHI IMPH-BIEKAIOTCS
HEJOCTAaTOYHO Beckwe. Ha  mocTaBleHHBIE  BOMPOCHI
3aTpyOHSIETCS. C OTBETaMH, TIOKa3bIBa€T HEJOCTATOYHO
TyOOKHEe 3HAHMS

0-4 OammoB: CTymeHT TIOKasblBaeT CjaOBIi  ypOBEHB
npodeCCHOHANIPHBIX 3HAHWH, 3aTpyIHSICTCS TpPU aHaJu3e
MPaKTHYECKUX CUTyanuidi. He MoXXeT mpuBecTH MpUMEPHI U3
peaJIbHOM  TPaKTUKH. Heysepenno U JIOTUYECKHU
HEMOCIIEI0OBAaTeIbHO H3/Maraer wmarepuai. HemnpaBuibHO
OTBEYAET Ha IMOCTABJIEHHBIE BOIPOCHI MIIM 3aTPYIHSAETCS C
OTBETOM
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7. | IpemuansHbie Oamasl 10 JlononHuTEeNbHBIE MpEeMUaTbHBIE Oalibl  MOTyT OBITh
HAyMCIeHbl 3a TMOCTOSHHYIO aKTHBHOCTb BO  BpeMs
naboparopHbIX 3aHsATHH — 10 GanioB

8. OTBeT Ha ’K3aMeHe 30 10-17 GamioB — CTYIEHT pacKpbll OCHOBHBIE BOIPOCH H
3aJaHus OMUJIeTa Ha OLICHKY «YIOBJICTBOPUTEIIHLHOY
18-24 GamnoB — CTYIEHT pacKpbll OCHOBHBIE BOIPOCH H
3aJaHus OMJIeTa Ha OLIEHKY «XOPOILOY,

25-30 GamIoB — CTYAEHT pacKpblUl OCHOBHBIE BOMPOCHI U
3aJaHus OMJIeTa Ha OLICHKY «OTIAMYHOY.

9. WunuBumyanpHBIC 50 JlomamrHsis KOHTPOJIbHAS pabora (30 0atoR).

3aJjaHusl, C IOMOUIBIO IIpencraBnser coOoi MHAMBUIYAIBHOE 3a/laHUE, COCTOSIIIEE
KOTOPBIX MO>KHO u3 6 pacyETHBIX 3a/1a4 MOBBILIEHHOTO YPOBHS CJIOXKHOCTH. (5
HaOpaThb 0aJTOB 32 KKIYIO IPABIIIBHO PEIICHHYIO 33139y ).
JIOTIOJTHUTETHHBIC [Ipoxoxnenne TtectupoBanus (40 BOMPO-COB) IO BCEMY
0ayuThl Ha DK3aMEHe Kypcy cemecrpa (20 OamroB: 0,5 Oamra 3a KaKIbIi
MIPaBUIILHBIN OTBET)
10. Uroro 3a cemectp 100

Hrorosas orneHka mo sk3ameHy BbicTaBisieTcss B 100-0a/ibHON 1IKajae U B TPAAUITMOHHONW YETHIPEXOaUIbE
PEUTHUHIOBOM OLIEHKH I10 IUCUUIUIMHE B TPAJAULMOHHYIO YEThIPEX0aUIbHYIO OCYIIECTBIISETCS CIAEIYIOINM O

100-6ayuipHasA cucreMa TpanuimonHas cuctema
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

1.

KOJIJIOKBUYM

Tema 2. OCHOBBI XUMHUUYECKON TEPMOJUHAMUKHI
1 Ilpeamer  TepMoOIMHAMUKHU. 1-if 3aKOH TEPMOAMHAMUKH. BHYTpEeHHssI SHEprusl.
2 PaBHOBeCHBIE  MpoIecchl. MakcumaibHas padoTa.
3 Ilpunoxenue 1-ro  3aKoHa TEPMOJMHAMHUKHU K UCAJIBHBIM ra3aM. DHTAJbIU.
4 Ilpunoxxkenue 1-ro  3akoHA TEPMOJIMHAMUKHU K XUMUYECKUM MpolneccaM. Tepmoxumusi. 3akoH [ecca v
Kupxrodda.
5 Camonpou3BOJIBHBIE U HECAMONPOU3BOJIBHBIE MPOIECCHI. 2-11 3aKOH TepMoanHaMuku. Lukn Kapro.

6 DHTponMs KaKk  KPUTEPUI CaMOIIPOU3BOJIBLHOTO IPOTEKAHUS Mpoliecca. YCIoBue paBHOBecHs. Meton
[Inanka. CratucTuueckuil Xapakrep 2-ro 3akOHa ~ TEPMOJMHAMUKHU.

7 TepMOAMHAMHUYECKUE  TMOTEHLIMAIBL.
8 YpaBuenne [mb60ca-lI'enpmromnpia. Xapakrepuctuueckue GyHKITUN.
9 Jletyuects. MeTonpl  pacdeTa JETY4YECTH.

Tema 4. ®a30Bble paBHOBECHS
Tepmoauuamuka pactBopoB. KoHnieHTpanyu. XuMU4eCcKrUe MOTEHIIMAIbI. YCIOBUE CaMOITPOU3BOIBHOT

¢daza B Apyryto.

S kW

NneanbHble U peanbHble pacTBOPHI. 3akoH Payis.

D6ymmockonus. Kprockomnusi.

3akonsl KonoBanosa. [leperonka.

Ocmoc. Ocmotuyeckoe naBienue. 3akoH Bant-T'odda. PacTBopuMOCTb ra3oB B )KUIKOCTAX. 3akoH [ eH
®da3oBeie nepexonbl. YpaBHeHue Kianeitpona-Knaysuyca.
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7. TlpaBuino a3 ['m606ca (BbIBOX).
8.  IlpunoxeHnue npasmia (a3 K OAHOKOMIOHEHTHBIM cUCTeMaM. J{narpaMmbl COCTOSIHUS BOJBI M CEPBI.

9.  JIByXKOMIIOHEHTHBIE cHcTeMbl. CHCTEMBI, He 00pa3yIolIe U 00pa3yonue XUMHYECKUE COSTUHEHHS. -
Tepmuyeckuil aHanus.

Tema 5. XuMnuueckue paBHOBECHS
1.  Xumuueckoe paBHOBECHE. YCIOBHE XUMUYECKOIO PAaBHOBECHS.
2. 3aKoH JACUCTBYIOIHX Macc (TepMOAMHAMHUYECKUN BhIBO/). CIIOCOOBI BRIPAKEHHUSI KOHCTAHT PABHOBECHS

3.  UM3orepma xumuyeckoil peakiun. CTaHAapTHRIA N300apHBIA NOTEHIMAJ PEaKI|H, €r0 pacyeT Mo CTaH.
paBHOBECHM.

4.  BnusHue NaBIeHUS Ha XUMUYECKOe paBHOBecue. PaBHOBecHe peakiuii, MpOTEKAIOIIKX B ra3oBoil (ase
YHUCJIa MOJIEKYJL.

5. 3aBUCHMOCTbH XMMHYECKOTO PaBHOBECHUS OT TEMIIEPaTypbl. YpaBHEHUsI M300apbl 1 n30X0pbl Bant-T'odc
MHTEIPUPOBAHUS B IIUPOKOM TEMIIEPATypPHOM HHTEpBAJIE.

6.  Pacuer paBHOBecHii B KOHJIEHCUPOBAaHHBIX cucTeMax. TemnoBas TeopeMa HepHera u ciieicTBUS U3 HEe.
7 [Tpunoxenue TemioBoi TeopeMbl HepHCTa K peakiusiM, MPOTEKAIOIKUM B Ta30BoH (ase.

8.  IlpuBenenHslif n300apHbIi MoTEeHIMAN peakuu. CBs3b €r0 C KOHCTAHTOH paBHOBECHSI.

9 Cnekrpbl. CiekTpockonus. BiusiHue pa3indHbIX BUIOB U3TyYEHHUSI HA COCTOSHUE MOJICKYJIbI.

Tema 7. D1eMEHTBI CTATUCTUYECKON TEPMOIMHAMUKHI

1 Craructuueckue  OCHOBBI METOJIA pacueTa TEPMOANHAMUYECKUX BEIMYMH. 3aKoH bonbiMana. Cymm
MOJIEKYJIBI U JIJISl CUCTEMBI, UX CBSI3b MEXK1Y HUMH.

2 BelpakeHus 1711 BHYTpPEHHEH SHepruu, cBOOOIHOM SHEPTUu [ enbMronbla, SHTPOIHHU, TEIIIOEMKOCT
JaBiieHust, CBOOOAHOM sHeprun [ m60ca uepe3 cyMMy 10 COCTOSIHUSIM MOJIEKYJIbI M CUCTEMBI.

3 CymMMa 1O COCTOSIHMSIM ~ MJI€aIbHOTO Ira3a. BelpaskeHus A TEpMOIMHAMUYECKUX CBOMCTB MI€AJIBHO
NPUBEACHHOTO N300apHOT0 MOTEHIINAA.

4 BoluuciaeHue  MOJIEKYJISIPHOM CyMMBI IO COCTOSIHUSIM. BhIunCI€HUE TETNIOEMKOCTH U TEPMOJUHAN
CP, npuBeneHHOTO0  M300apHOTO MOTEHIMANA) UACAIBHOTO ra3za yepes Monekysipayto CIIC.

5 Ancopbmus:  pu3mdeckasi, XMMUYecKasi, MOJICKYJIsIpHas, HOHHAs, HOHHOOOMeHHast. [IpaBuna  u30v
[TeckoBa-®asinca. [IpaBuno ypaBHUBaHus noisipHOcTel  Pebunpepa.

6 Uzorepmsel ancopbuuu:  I'enpwm, Jlenrmiopa, BOT, @peitmxa.

7 AncopOrmus Ha Tpanuiie  pasaena kunkocte-niap. [TAB u [THAB. HU3otepma agcopOuuu ['m66ca. Ypa
Tpay6o.

8 Terora ancop6ruu.  M306apsl 1 n30cTephl agcopoumu. Xpomarorpadus

Tema 9. Karanus

1 Xumnueckast KHHETUKa  Kak Hayka. CKOpOCTh XMMHUYECKOM KUHETUKH (CpelHssl, MTHOBEHHas ). OCHO
KUHETUKU. YIElIbHAs CKOPOCTh PEAKIIHH.

2 DKCNIepUMEHTANIbHOE  OIpeJesIeHue CKOPOCTH peakuuu. Kunetnuecku oOpaTuMble U KWHETUYECKU

3 Kunernueckas  kiaccudukaius peakuuii. MoIeKyJIsIpHOCTb, TTOPSIIOK PEaKITHH.

4 Heob6parumsble peakuun 0, [, Il un-ro  mopsiakos.

5 Metonbl onpeiesieHUs]  MOPSAJIKOB PEAKIIHH.

6 CnoxHble peakiui  (0OpaTuMsle, MapajjieNbHbIe, TOCIEA0BaTEIbHbIE, COMPSIKEHHBIC)

7 BausitHue TeMriepaTypbl  Ha CKOPOCTh peakiuu. YpaBHeHus: Bant-T'odda nu Appernyca. DHeprus akt

8 Teopus 27€MEHTAPHOTO  aKTa XMMHYECKOTO B3aUMOJICUCTBUS (TEOpUsl aKTUBHBIX coyaapenuii).  bi
aKTHUBAIIMM MOHOMOJIEKYJISIpDHBIX peakiuii (cxema  Jlunaemana).

9 Teopus aOCOMIOTHBIX ~ CKOPOCTEH. YpaBHEHHE DUpHHTa.
10 Llenubie peakiuu.  Teopust B3pbiBa B Pa3BETBICHHBIX LEMTHBIX PEAKIIUSX.
11 ®oroxumus. 3akoHbl  poroxumun. KBaHTOBBIN BbIX0/. CeHCHOUTN3UPOBAHHBIC PEAKIIUH.



35
12 Kunetnka  rereporeHHbIX peakiuid. nddys3nonnas u kuaernyeckas oomaactu. Tonmoxumudeckue
OTJICJICHUS).
13 'omoreHHsbI# karanu3s. ['ereporeHHsii karanu3. Teopun B reTEpOreHHOM  Karaiu3e. MeTaiisl Kak Ka
Karaau3.  MHKpOreTepOreHHbIN KaTaus.

Tema 13. Teopust 2MEeKTPOXUMUYECKON KOPPO3UU METAIIIOB

1 Teopus 3neKTPONUTUUYECKON qUccolnanui AppeHryca,  HEJOCTAaTKH U €€ JajbHelIee pa3BuTue. Or
CHIIBHBIX  3neKTponuToB. Ko duuueHT aktuBHOCTH U akTUBHOCTh. ConbBaranus. oHHbIE — Taph

2 DNEeKTPOMPOBOJHOCTD AIEKTPOIUTOB: YACNbHAs,  JdKBUBaleHTHAsI. KO3 PUIHEHT IeKTpOImpOBOIHOC
3 IlonBwkHOCTH MOHOB. 3akoH Konbpaymra. DctaderHbiii  MexaHu3M. TopMmossiee JeHCTBUE HOHHBIX
TUTPOBAHUE.

4 Yucna nepeHoca, UX ONpeaeeHue.

5 IIporonuTnyeckas T€OpUs KACIOT U OCHOBAaHUM.

6 DIEKTPOXUMHUYECKHE JIEMEHTHI: oOpaTuMbie, HeoOpaTumeie. VX Ttepmogunamuka. M3mepenne C
JJIEMEHTA.

7 BO3HUKHOBEHHE CKAYKOB IMOTEHITMAa Ha TpaHuniax ¢asz.  CTpoeHHue JBOWHOTO JIEKTPUUYECKOTO CIIOS
3HAK  DJIEKTPOAHOIO MOTEHIMAIA.

8 3aBUCHUMOCTD MOTEHIIMAAa OT KOHLIIEHTpalMu. TUIIBI  3JEKTPOAOB. DJIEKTPOAbl CPAaBHEHUS.

9 Knaccuduxanus 3MeKTPOXUMHYECKUX AIeMEHTOB.  KOHIIeHTpalMOHHbIE 3JIEMEHTHI 03 TIepeHoca U ¢
Juddy3uoHHBI  MOTEHIMAIL

10 Meton 3/1C kak MeToq GUBUKO-XUMUYECKOTO  HMCCIIEIOBaHUS.

11 KuneTtunka amekTpoaHbIX porieccoB. 3akoHbl Papanes.  Toku oOMmeHa.

12 KoHlleHTpallMOHHAas U AJIEKTPOXUMHUYECKas Nosipyu3anus.  AHoJHas U KarofgHas nossipusanus. Iace
NEepeHAIPsHKEHNE, TEOPUH NTepeHanpskeHns. KucinopoaHoe nepeHanpsikeHue.

13 HOTCHI.IHOMCTpH‘-I@CKOe TUTPOBAHUC. XUMHYECKUE HNCTOYHUKHU TOKA: IaJIbBAHO3JICMCHTBI, aKKYMYJIST
14 DnexTpoxumMuyeckass Koppos3usi. Teopust  ANEKTPOXUMHUYECKON KOppo3uu. Koppo3noHHbIE Auarpammi

KounrtpoJsbHnast padora

Tema 2. OCHOBBI XUMHUUYECKON TEPMOJUHAMUKHI
Bapuanr 1.
1.1. B pe3yabrare H30TepMHYECKOr0 pacliupeHus raza (mojy4eHHoro npu npoxkaausanun KMnO4)
npu 1270C u P = 1,4 atm, nasienne ymenbmuiaoch B 20 pa3. Haiitu Q, A, DU; a Tak:ke maccy rasa,
€CJIM epBOHAYAJILHBIH ero 00bem — 1650 J1.
1.2. Cpeanss yaejbHasl TeIUIOEMKOCTh OeH30Ji1a B mHTepBaJie Temneparyp ot 0 1o 800C paBua 1,745
Jx/(rxK). MoJsipHasi TelJIOEMKOCTh alleTHJIEHAa B TOM 3Ke TeMIlepaTypHOM uHTepBajie 43,93
Jix/(monbxK). TenioBoii 3¢ ekt peakuun

3C2H2(r) = C6H6(x)

IIPU CTaHJAPTHBIX yCIoBUAX paBeH -630,8 k/[x. Paccunrars TemnoBoii s dext 31oit peakuuu npu 750C.

1 1.3. Paccunrarh u3meHenue 3HTponuu npu npespamenun 0,1 kr Boabl, B3saToiinpu 00C, B nap
npu 1200C. Yaeabnas tensiora ucnapenust Boasl npu 1000C 2,255 x/I:x/r; yneabHas
TeII0eMKOCTD kKuIAK0i Boabl 4,184 J:x/(rxK), ynejabHasi TeNmJI0eMKOCTh apa MPH MOCTOSIHHOM
napaenuu 19,958 Jx/(rxK).

1.4. Paccuurarh TemjaoBoi 3pPeKT peakuuu:

4Fe(t) + 302 = 2Fe203(1); DHOI - ? (1)
O CJIEAYIOUIUM JTaHHBIM:

Fe203(T) + 2A1(t) = A1203(T) + 2Fe(1); DHO02 = -1698 kJIx; 2)
A103(r) +3CO = Al(T) + 3CO2; DHO3 = 826,75 kJIx; 3)

2C0 + 02 = 2C02; DHO4 = -595,96 xJIx. (4)



Bapuanr 2.
2.1. I'a3, pacmupsisics ot 0,01 10 0,026 M3 npu mocrossuHoM aasjaennu 1,013x105 Ila, mormomaer 820
J:k Temsiorbl. OnipeneuTh M3MEHEeHUe BHYTPEHHeH YJHeprum.
2.2. Temjgora KoHaeHcauuu 3Tuja0BOro cnupra mnpu 150C pasua -27,62 k/x/moab. Cpennue
yleJIbHbIE TeMJI0eMKOCTH KHUIKOIr0o cnmupra U ero mapa B npeaeaax or 0 no 780C coorBeTcTBEeHHO
paBubl 2,418 u 1,597 Iw/(rxK). Onpeaesutb KOJIMYECTBO TEILUIOThI, HEOOXOAUMOM JIsI MCIIAPEHUS
500 r cnupra npu 600C.
2.3. B cocyn, conep:kamuii 0,001 m3 Boasl npu 200C, nmorpy:xkeHa sxeje3Hast
mwiacTuHka maccoil 10 1, Harperas no 2000C. Yemy paBHO u3meHeHue sHTponuu, eciau CPFe(t) = 25,52
JIx/(MonbXxK).
2.4. Paccunrars Ten10Boi 3pPeKT peaknmn:

CH4 + CO2 =2CO + 2H2

o CJICAYIOIIHUM JaHHBIM:

CH4 + 202 = CO2 + 2H20(r); DHO1 = -802,28 kJT; (1)
2CO + 02 = 2C02; DHO2 = -565,96 ][ )
2H2 + 02 = 2H20(r) ; DHO3 = -483,62 kJk. 3)

Tewma 3. TepmonrHaMUKa MOJIEKYJSAPHBIX PACTBOPOB
Bapmuanrt 1
1.1. Ckoabko rpammoB rimuepuna C3H803 nago pacrBoputs B 90 r Boabl npu 30°C, 4To0BI
MOHU3UTH JaBJieHue napa Ha 266,5 Ila. /[aByenne nmapa Boabl npu 1aHHOM Temneparype 4242,3 Ila.
1.2. Beruucaurs AaBieHHe nMapoB BoAbl HaA 25%-HbIM (110 Macce) pactBopoM riioko3sl C6H1206
npu 20°C. JlaBieHue napoB BOAbI IPH I3TOH Temneparype pasuo 23,1 rlla.

Bapmuanr 2

2.1. OnpeneuTs TeMIepPaTypy KUlleHUs pacTBopa, cogep:xamero B 1000 r Boast 0,01 moas xnopuaa
Oapusi, ecId KaKylIasiCs CTeNeHb AUCCONMAIMU ero paBHa 87%. 0y iiMOoCKONUYeCcKAs KOHCTAHTA
BoabI 0,512.

2.2. Ilpn 25°C naBienmne mapoB Boabl paBHO 32,3 rlla. Yemy paBHO JaBjieHHe NMAapoOB BOAbI HaJ
pacTBopoM, cogepkamumM 6 r moueBuHbl B 180 r BoabI?

Tema 4. ®a3zoBble paBHOBECHS
Bapmuanrt 1
1.1. Temuora mjaBjeHUs] MeTALUIMYECKOro cBuHIA paBHa 5188 JI:k/Moabp npu Temmeparype

miasjaenus 327,5°C. BeruucJaurs TeMneparypy KpucTaalJiM3aluu pacTsopa, coaepxxkamero 1% (mo.)
npuMeceii, KOTopbie He pACTBOPSIIOTCSI B TBEPAOM CBHHIIE.

1.2. YaeabHas Teniora ucnapenuss amuiaosoro cnupra CSH110H npu temneparype kunenust 138°C
u naBjaennu 1013 rlla paBua 592 k/l:x/kr. Onpeneants naBiaeHue napa npu 140°C.

Bapuanr 2.
2.1. Tensiora ucnapeHusi AMITUI0BOrO 3¢upa 360,2 k/lx/kr npu Temneparype kunenus 34,66°C nmox
aasjaeHuem 1013 rlla. Beruucants Temneparypy kunenus npu 986 rlla.

2.2. OnpegeanTtsb naBjeHne HacbimeHHoro napa CC14 npu 60°C, ecau CC14 kunut npu 75°C n 1013
rlla, a Tensiora napoodpazosanus 30833,03 Lx/Mo.1b.

Tema 5. XuMuueckne paBHOBECHUS
Bapmuanrt 1
1.1. Boruucaurh KoHcTaHTY paBHoBecus Kp nias peakuuu C2H4 (1) + H20 (k) < C2HSOH(r)
npu Temrneparype 350°C u naBnenun 15199,5 klla, ecm 1gKf = - 4,8758 [kIla-1].

1.2. I'a3zoBasi cmechb cocTaBa: 45% (00.) CO, 35% (00.) H2 u 20% (00.) H20 narpeBaercst 1o 1400°C.
Paccuntarh paBHOBECHBIN COCTAB CMeCH ra30B
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CO2 + H2 « CO + H20 (1),
€CJIM KOHCTaHTa PaBHOBECHUSI IPU 3TOW Temneparype paBHa 2,21.

Bapuanr 2

2.1. na peakunu COCI2 < CO + CI2 3aBHCHMOCTH KOHCTAaHThbI PABHOBECHSI OT TeMIepaTypbl
BbIpazkaercst ypasHenuem IgKp = 5020/T + 1,751gT — 11,58.

Brruucnuts TernoBoii agdext peakmu npu 400 °C.

2.2. YcranoButh cBsizb 0 ¢ Kp mas peakuum C6H12 — C6H6 + 3H2 m paccuurars Kx um Kec,
YYHMTBIBAsl, YTO PeaKI U MPoTeKaeT B ra3osoi ¢gaze npu t = 25°C; P=1 arm, a=10%

Tema 6. AncopOIMOHHBIE PABHOBECHS

Jlyst BorHOTO pacTBOpa BasiepranoBoi kuciotsl pu T=273K konctanTta ypaBHeHus [lIumkosckoro b= 0,10
MOJIEKYJIOW KMCJIOTHI B HACBIIIIEHHOM ajicopOmonHoMm ciioe, S0=2,6-10-19 m2. Tlpu kakoi KOHIIEHTpAIUH TI(
o Ooynet coctaBiaTh 50-10-3 Jx/M 2, ecii MOBEpXHOCTHOE HATSHKEHUE BOJBI cocTaBisieT 75,5-10-3 Jhx/m 2.

Tema 8. Xumndeckass KHHETHKA
Bapuanr 1.
Peakuus nepBoro nopsigka npoucxoaut Ha 40% 3a 25 muH. CKOJIBKO UCXOAHOTO BEHIECTBA OCTAHETCS HEMPO|

Bapuanr 2.
MypaBbHHasi KUCIIOTA pa3jiaraeTcsi Ha YIJIEKUCIIbIM ra3 ¥ BOAOPO/ Ha MOBEPXHOCTH 30110Ta. KoHCTaHTa CKOp:
5,5%10-4, a mpu 1850C — 9,3x10-3. Haiitu TemmnepaTypHblii k03()(HUIIMEHT U SHEPTHIO AKTUBAIMH B YKa3aHH

JabopaTropHasi padora

Tema 5. XuMuueckre paBHOBECHUS
1. KoHTpoJibHBbIE BONPOCHI JI1 0TYETA 10 JIA0OPaTOPHBIM padoTam
Paboma Nel Onpedenenue niomuocmu pacmeopos
1 Yto Ha3BIBAaCTCS INIOTHOCTHIO BEIIECTBA?
2 Yewm oTnmyaeTcs IIOTHOCTh OT YIEJbHOTO Beca?
3 Yo Takoe OTHOCUTEIIbHAS IJIOTHOCTh U KaK OHA  0003Ha4daeTcs?
4 Kak oTHOcHUTENbHAS INIOTHOCTh PACTBOPA 3aBUCUT OT €T0 KOHIIEHTPAIMU U TeMIeparypbl?
5 Tlepeuncnute METOBI OTIPEACTICHUS TUNIOTHOCTH, KAKOW M3 HUX SBJSETCS HanOOJIee TOYHBIM?

Paboma No2 Onpeoenenue oughgeperyuanvrol u uHmespaibHolu meniomsl pacmeopeHus Colu.
Paboma Ne3 Onpedenenue mennomst euopamayuu comu.
Paboma Ne4 Onpeodenenue meniomel Helimpanuzayuu u meniomol OUCCOYUAYUU

1 Chopmynupyiite 3akoH ['ecca.

2 2. Chopmynupyiite cnencTBus u3 3akoHa ['ecca.

3 Kakue TUnbl KaTOPUMETPOB UCIIOIB3YIOTCS ?

4 Kaxwue TeruioBble 2 (eKThl Ipu pacTBOPEHUH COMM  HaOmomaroTces?

5 Ot 4ero 3aBUCHUT 3HAK TEIJIOTHI PACTBOPEHUS COJIH?

6 Uto Ha3bpIBaeTCA MHTETpATbHON U nudpepeHmanibHoil  TerioTaMu pacTBOpeHus BemecTBa? Kak ux

7 Kak onpenesnsitoT U3MEHEHHE TEMIIEPATypbl B KAJIOPUMETPHUUECKOM OIbITE?

8 Uto Ha3pIBaeTCsl  TEIUIOTOM HEUTpamu3auun?

9 U3 kakux CTaAuii  COCTOHUT IMPOIIECC HEUTpaIU3aIuu ci1aboro OCHOBaHUS CUIIBHOM KUCIOTOM?

10 Kak paccuuTarh TEIUIOTY  JAMCCOIMAINH CIa00TO OCHOBaHUS?

11 Kak paccunrtarp TEIJIOTy  JAUCCOLMAINH CIA00M KUCTOTHI?



Paboma Ne5 Pacmeopumocmbo scuokocmu 8 H#CUOKOCMAX. cucmema Qenoi - 6004.
1 Kakue BcTpedaroTcss  Cilydad B3aMMHOW PACTBOPUMOCTH ABYX KUJIKOCTEM?
2 Kak MOXKET BIUATH TEMIIEpATypa  Ha B3aUMHYIO PACTBOPUMOCTD ABYX KUIKOCTEN?
3 Yrto Takoe KpUuTHYeCcKass  Temneparypa’?
4 N3o0pa3ure nuarpaMMmy  B3aMMHOM PacTBOPUMOCTH JIBYX JKUIKOCTEH C BEpXHEH KPUTUUECKOM TEMII
5 M300pa3ute nuarpaMMy — B3aMMHOM paCTBOPHUMOCTH JABYX JKHJIKOCTEH C HUKHEH KPUTUUIECKOM TeMIIE
6 U3o00pa3ute quarpaMMy  B3aUMHOM paCTBOPUMOCTH JBYX KHJIKOCTEH C IBYMsI KPUTHUECKUMU TEMIIE

Paboma Ne6 Kanubposarue mepmonapul

1.1 yero npuUMEHSAIOTCS TEpMOTIaphbl?

2. I3 yero u3roraBinBaroT TEpMoONaphl?

3. Uto Takoe TEPMOIIEKTPOJABIIKYIIAs cuia?

4. Kak tepmo3JIC 3aBUCUT OT TeMIieparypsbl?

5. YUTo Takoe 4yBCTBUTEIIBHOCTh TEPMOMAPhI?

6. UTO 3HAYHUT «OTKAIMOPOBATH TEPMOMAPY»?

7. Kakumu cBOWCTBaMH JTOJDKHBI 00J1a/1aTh METAJUIBI, U3 KOTOPBIX U3TOTABIMBAIOT TEpMOTapy?

Paboma Ne7 Tepmuueckuti ananus..
1. Uem roMoreHHasi CUCTEMa OTIUYAETCS OT T€TEPOreHHON?
2. Uto Ha3wiBaeTcs ¢azon?
3. 3anumuTte npasuio ¢a3 ['mdoca.
4. Y10 03HAYAET YUCIIO CTENEHEN CBOOOIBI?
5. UeMm paznnuaroTcsi KpUBbIE OXJIAXKJEHHUSI YUCTOTO BEILIECTBA U CMECH JIBYX BEIIECTB?
1 6. U300pa3ure quarpaMMmy COCTOSIHHSI IByXKOMITOHEHTHOM CHCTEMBI U OXapaKTEPU3YHTE ee.

Paboma No8 Xumuueckoe pasrogecue
1 Yto XxapakTepHO 11  COCTOSIHUS PaBHOBECHS XUMUYECKON PEaKUu?
2 Kakue cnocoObl  BBIpa)KEHHUS KOHCTAHTHI PABHOBECHS UCITOJIb3YIOTCS?
3 BeiBenuTe cBsI3b MEXy ~ KoHcTaHTamu paBHoBecHs Kp, Kc u Kx.
4 xak 3alMChIBAETCS  BBIPAXKEHUE KOHCTAHThI PABHOBECHSI [UI T€TEPOr€HHbBIX PEAKIUN?
5 3anumunTe ypaBHEHUE  HU30TEPMBbI PEAKILIUH.
6 Kak paccuntarh  BEJIMYMHY CTAaHIAPTHOTO M300apHOTO MOTECHIMAIA PEaKITUN?
7 3anummMre ypaBHeHUs  KM300apbl ¥ n30xopsl Bant-I'odda B nuddepeHnnaab-HOM U HHTETPaTbHOM BH

Paboma No9 3axon pacnpedenenus Heprucma
1.YTo Ha3wiBaeTcs KodpuimeHTOM pacnpeneneHus?

2. BeiBectu BelpakeHHe K03 (hUIMeHTa pacpeaeneHus 1Jisl Cllydasi, KOTia pacipeiessiioIieecs BemecTBO H
U3MECHEHUHN HU B OJJHOM, HU B IPYTOM PacCTBOPUTEIIE.

3. BeiBecTu BrIpaskeHHE KO3 GUIIMEHTA pacpeieeHUs A ciyyasi, Koraa 3-uil KOMIOHEHT JUCCOLUUPYET
4. BeiBecTu BeIpakeHHe KodhHIEeHTa pacTipeeIeHHs 115 CIydasi, Koraa 3-1uil KOMIIOHEHT aCCOIMUPYET B

Tema 6. AncopOIMOHHBIC PaBHOBECHS
Paboma Nell Aocopoyus
1.YTo Ha3pIBaeTCs ajcopomueii?
2. O0BsICHUTE TIOHATHS «aJICOPOEHT» U «axcopoaTy.
3. Yem ommuaercs Gusznyeckast acopOomus OT XeMOCOPOIIHH.
4. B yeM CyIIHOCTH NpaBHJia YpaBHUBAHU MosipHOCTEH Pebunaepa?
5. Kakue BbI 3HaeTe npaBuiia u30uparebHON aacopOIIuu HOHOB?
6. Uto Takoe oOMeHHast afcopOIys U T1e OHA IPUMEHsIeTCs?
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7. Kak HaiiTu KO3 QHUIHEHTH YpaBHEHUS! H30TEpMBbI aacopormu Dpeitnmxa?

Paboma Nel2 H3zyuenue ces3u mexncoy no8epXHOCHHbIM HAMANCEHUEM U a0copOyuell
1 1. Yro Ha3wIBaeTCs aacopOIueit?
2 2. Yro Taxkoe MOBEPXHOCTHOE HATSKEHUE?
3 3. Kakue BemiecTBa SBISAIOTCS IOBEPXHOCTHO-aKTUBHBIMH
(ITAB)?
1 4. Yro xapakTepHO yisl CTPYKTYpbl Mosekyn [TAB?
2'5. 3Banmmmure ypaBHenus [ u66ca u lumkosckoro?
3 6. Kak onpeaenuTs KOHCTaHTBI ypaBHeHUs JleHrmiopa?
7. Kak paccuurarh Benu4uHy aacopOruu I o JaHHBIM U3MEPEHUS

Tema 8. XuMuueckasi KHHETHKA
Paboma Nel3 Onpedenerue KOHCMAanm cKOpOCMel XUMUYECKUX PeaKyuli
1 1. JlaiiTe onpeneneHne CKOPOCTU XUMHUYECKONW PEaKIUH.
2 2. 3anuiuTe KHHETHYECKOE YpaBHEHHE.
3 3. 3anummTe BBHIPAKEHUS CPEAHEN U MTHOBEHHOM CKOPOCTH XMMUYECKON PEAKIIUH.
4 4. Kakue ucnoiab3yroTcsi METOAbI ONPEAEICHUS CKOPOCTEN peakinu?
55. Kakue peakuuu SBISIOTCA KWHETUYECKU HEOOPATUMBIMU?
6 6. PacckaxuTe 0 KHHETHYECKOUN KIacCU(UKAIINK PEeaKIuit
7 7. 3anummre nuddepeHnuanbHble ypaBHEHUs CKOPOCTeH peakimii | u 2 IOpsIIKOB 1 BBIPaKEHHSI KOH

Tema 9. Karanus
Paboma Nel4 Kamanumuueckoe okucnenue KI.
1 Yrto Ha3piBaeTCs  Karaauzom?
2 IlpuBecTu mpuUMepbl ~ TOMOTEHHOTO U F€TEePOreHHOr0 KaTaau3a.
3 KakoBbI XapakTepHble  YEpThl TE€TEPOr€HHBIX KaTaIUTHUUECKHUX IPOLIECCOB?
4 B yem mpuunMHa  YBEJIMYEHHUS CKOPOCTHU PEAKIHUH B IPUCYTCTBUM KaTajiuzaTopa?.
5 M3o0pa3ute  SHEPreTHYECKyIo quarpaMmy B TOMOTEHHOM U T€TEPOTCHHOM KaTaju3e.

Tema 10. Monuka
Paboma Nel5 Dnexkmponposoonocms 21eKkmponumos
1 Jlalite  ompeneneHue yaeabHOU JEKTPONPOBOAHOCTH PACTBOPA NIEKTPOJIUTA.
2 [ToueMy  3aBUCUMOCTB YAEIBHON AIEKTPOINPOBOJHOCTH OT KOHIIEHTPALIMH 3JEKTPOJIUTa  MPOXOAU1]
3 Jlaiite  omnpenesieHne 3KBUBAJIECHTHOM 3JIEKTPOIIPOBOIHOCTH JIEKTPOJINTA.
4 TlokaxxuTe, Kak Ha OCHOBE 3aKOHA KBAJPATHOTO KOPHS MOXKHO OTPEIEITUTh Aco  TpadudecKku?
5 3anumuTe  3aKoH pa3BeneHus OcTBalba.
6 Uto  Takoe IMOABMKHOCTH HOHOB?
7 3anumunre  3akoH Komppayiia.

Paboma Nel6 Kondykmomempuueckoe mumpogarue
I Ha  4em ocHOBaH METOJ KOHAYKTOMETPUYECKOTO TUTPOBAHUS?
2 Hapucyiite  rpaduk TUTpOBaHHUS CHIILHOW KUCIJIOTHI LIEI0YbI0 U OOBSICHUTE €TO.
3 Hapucyiite  rpaduk TUTpoBaHUS C1ab0H KUCIOTHI IIEIOYbI0 U OOBSICHUTE €T0.
4 Hapucyiite  rpaduk TUTpOBaHHMS CMECH CHIIBHOM U CIIa00# KUCIIOT IIET0YbI0 U O0BSCHHUTE €TO.
5 Kakasg  KuMCIIOTa B CMECH TUTPYETCS IIEIOYBIO IEPBOM U ITOUEMY?

Paboma Nel7 Yucna nepenoca
1 1.  Yro Ha3bIBaeTCs YUCIOM NepeHoca’?
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22. Ot kakux (GaKTOpoB 3aBUCAT YHCIa epeHoca?
3 3. Uemy paBHa cymMa 4yucel nepenoca?
4 4. KakuM METOJOM MOYKHO OIPEJEIIUTh YHciia IepeHoca?

Paboma Ne 18 Kpuockonus
1 TToueMy pacTBOp  HEJETYYero BEIIECTBA 3aMep3aeT Mpu 00Jiee HU3KOW TeMIiepaType, YeM YHUCThIN
2 Kak cBsI3aHO IIOHMKEHHE  TEMIEPATyphl 3aMEP3aHUs pacTBOpa C €ro KOHLUEHTpauuen?
3 KakoB M3UYECKUN CMBICT ~ KPHUOCKOITMUYECKOH KOHCTAHTHI?
4 3aBHCHT JIM BEIMYMHA  KPUOCKOIIMYECKON KOHCTAHTBI OT IPUPO/BI pacCTBOPEHHOTr0 BemecTBa? Kak ex
5 [l KakuX BEHIECTB ~ MOXKHO OIPEAETIUTH MOJISIPHYIO MacCy KpHOCKOITUYECKUM METOIOM?
6 KakoB puznueckuit cMpICT  M30TOHHYECKOTO KO3 duuneHTa?

Tema 11. TepMonuHaMuKa 3IEKTPOAHBIX MPOLECCOB

Paboma Nel9 Dnexmpoosudicywue cunvl u 31eKmpoonsle NOMeHYUAIbL

1 Yto Ha3pIBaeTCsl  IEKTPOXUMHUYECKUM DIEMEHTOM?

2 ITpuBeauTe mpuMep oOpaTUMOTO  DJIEMEHTA, 3aIHIINUTE
ypaBHEHHE peaKiny, MpoTeKkatomield B Hem, u popmyiy SC.

I Kak BO3HUKAaeT  CKauyOK MOTEHIMaja Ha AJIEKTPOIE B pacTBOpe?

2 Yto Ha3bpIBaeTCsl  AIEKTPOJHBIM ITOTEHLIUATIOM?

3 Yto mpexacraBisier  coOO¥ CTaHAAPTHBIN BOTOPOAHBINA AIEKTPOA?

4 Kakue TuIbl JEKTPOJOB  BbI 3HaeTe?.

5 Pacckaxkute 0 KiaccCU(UKAITUHU DJIEKTPOXUMHUECKUX DJIEMEHTOB?

6 Uro takoe  1uddy3MOHHBIN MOTEHIHAN?

Paboma No20 Onpeoenenue pH memooom 3/]C

1. Uto mpencraBiseT co00i BOAOPOIHBIHN 3JIEKTPO/I.

2. 3anumuTe GopMyiTy MOTEHLIMANIa HECTaHJAPTHOTO BOJOPOJHOTO JIEKTPOAA.

3. BriBecTu dhopmyiy miis pacuera pH mpu HCToab30BaHUH BOAOPOTHOTO IEKTPOIA.

4. Yto Takoe XMHTUAPOHHBIN 3MeKTpoa? BriBecTu popMyiy ero noreHmmazia.

5. BeiBectu dhopmyiy aiis pacuera pH mpu MCToNb30BaHUH XUHTHAPOHHOTO JIeKTpoia?
6. Uto Takoe OydepHbIe pacTBOpPHI, OydepHast eMKOCTb?

Paboma No21 [lomenyuomempuueckoe mumposauue
1 1. B 4em CymHOCTh ME€TO/A MOTEHIIMOMETPUYECKOTO TUTPOBAHUSA?
2 2. Kakum TpeOOBaHUSM JOKHBI YIOBIETBOPATH PEAKIIUH, HCIIOIb3YEMbIC B TOTCHIIMOMETPUIECKOM :
3 3. Kakoii 31eKTpoj] Ha3bIBAETCA UHINKATOPHBIM.
4 4. Tlo xakoMy NMpU3HAKY MOAOUPAIOT HHIUKATOPHBIN 3JIEKTPO/ B MOTCHIIMOMETPUICCKOM THTPOBAHUH
5 5. Kakue nHAMKATOPHBIEC SJEKTPObI MPUMEHAIOTCS B pEaKIMU HEUTPATU3ALUN?

Tema 12. Kunetnka 31eKTpOAHBIX MPOIECCOB

Paboma No22 Hanpsiocenue paznoicenust

1 1. Yro Takoe nonsipuzamus?

22. B 4eM CyIIHOCTb IEKTPOXUMUYECKON NOIIpU3ALNU?

3 3. B yeM CymHOCTbh KOHIIEHTPALIMOHHOW MOJISIpU3aLun?

4 4. 3anucarh ypaBHEHHs peaklMi, IPOTEKAIOIINX Ha 3JIEKTPO-
Jax MpH IEKTPOIIN3€E KUCIOPOACOACPIKAIIMX KUCIOT U LIenoueit

15. 3anucaTrh ypaBHEHUS peaKlMi, IPOTEKAIOIINX Ha JIEKTPO-
Jax MpH AIEKTPOIIU3e cojiel 0ECKUCIOPOIHBIX KUCIIOT.
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Paboma No23 Kynonomempus
1. Chopmymupyiite 1 3akon Dapajies U 3aMUIIATE €0 BEIPAKCHHE.
2. Chopmynupyiite 2 3akoH Dapajes 1 gaiTe ero MaTeMaTH4eCKOe BBIPAKEHUE.
3. Kakue nporiecchl MpoTEKarOT Ha aHoze U katoae? [Ipumepsl.
4. YTo Takoe BBIXOJ IO TOKY?
5. YUro nmpencraBiseT co00i KyJTOHOMETP?

Paboma No24 Anoonas u kamoonas noisipu3ayuorHHvle Kpugvle Ha Memainie.

1. Uro Ha3bIBaeTCS TOKOM 0OMeHa?

2 2. UTto Takoe noJspusanus deKTpoaa’?

3 3. Kak 3aBucuT BenmuurHa MOSPU3ALINHI JIEKTPO/a OT TOKa oOMeHa?

44, Hapucyiite noaHyo KpUBYIO aHOJHOM MOJISIPU3ALMHU U YKAKUTE HA HEH XapaKTEPHbIE TOYKH.
55. B uem nprumnHa naccuBanuu Meraiuia?

6 6. Kaxumu criocodomMu MOKHO JOCTAYE ACCUBHOI'O COCTOSIHUS MeTasuia?

Tema 13. Teopust 2IEKTPOXUMUYECKON KOPPO3UU METAIIOB
Paboma No25 Kopposus u 3awyuma memannos.
Uto Ha3bIBaE€TCS KOPpO3UEH MeTaia?
B uem npuunna koppo3un?
[Tepeuncnure MeTobI OOPHOBI C KOPPO3HUEH.
Kakwue ucronb3yrorest ciocoObl BEIPAKEHHSI CKOPOCTH KOPPO3Uun?
KakoB MexaHu3M J1elicTBHsI HHTUOUTOPOB KOppO3un?

A o e

Kakue ucnonbs3yrorcs KoJIMYecTBEHHbIE MoKa3aTenu 3PPEeKTUBHOCTH JeHCTBUS HHTHOUTOPOB KOPP
TecrupoBanue

Tema 1. Beenenue B Gpu3N4eCKyIo XUMHUIO
1. IIpenmeToM HccIenOBaHUS XUMHUYECKON TEPMOJIMHAMUKHY SIBIICTCS:
1) TepmonuHamMHuuecKasi CUCTEMA;
2) XuMHUYecKas peaKius;
3) DneKkTpu4ecKue NpoLecchl;
4) OtnenbHBIC MOJICKYITHI.

2. Paznen pusnueckoit XumMuu, U3y4aromuid CKOPOCTH XUMHUYECKUX PEAKIINM, UX 3aBUCUMOCTH OT KOHIICHTPE
TEMIIEpaTyphbl, JaBICHUS, HAIUYHUS KaTaau3aTtopa U Ipyrux ¢GakTopoB, HOCUT Ha3BaHUE:

1) a) yuyeHue o MOBEPXHOCTHBIX SIBJICHUSX,

2) ©) TepMOaUHAMHMKA XUMUYECKUX MPOIIECCOB,
3) B) XUMHYECKasi KHHETHKA,

4) T) crarucTUYecKas TePMOIUHAMUKA.

3. Yo n3ydaer TepMoAuHaAMUKa?

1) TennoBbie 3¢ dEKTh U padboTy, coOBepIIacMbIe TPU GU3UIECKUX U XUMHUECKUX U3MECHECHHSIX CUCTEM;
2) CKOpOCTb IIE€pEJauy TEIIOTHI OT OJHOIO TeJa K APYroMy;

3) CKOpPOCTb COBEpIICHHS pabOTHl B CHCTEME;

4) CcKOpOCTb ABUKEHUS CUCTEMBI B IPOCTPAHCTBE

4. DnexTpoaMKa pacCMaTpUBAcT:
1) cBOliCTBa PaCTBOPOB AJIEKTPOJIUTOB;
2) 3IEeKTPOIHBIE MPOLIECCHI HA TPAHUIIE AIEKTPOJI/PacTBOP;
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3) DneKTpoaHbIe TPOLECCHl HA METaJLIE;
4) Tlpornecc pacnaza MOJIEKYJ HA HOHBI.

5. Tepmoxumus — pazaen TEPMOJUHAMUKH, U3yHarOIIHA:

1) B3zanMocCBs3b 2NEKTPUUYECKUX SIBICHUN U MPOLIECCOB;

2) TemnoBbie 23PGEKTh XUMUIECKUX PEAKIINA;

3) 3aBHUCHUMOCTbH CKOPOCTH XMMHUYECKUX PEAKIIMH OT BHELTHUX yCIOBUI;

4) B3auMocCBsA3b XMMHUYECKUX IPOLIECCOB C MOIIOUIEHUEM WM UCITyCKaHUEM CBETa

6. YueHrne 0 XUMHUYECKOM PaBHOBECUU M TEPMOAMHAMUKA PACCMATPHUBAIOT:
1) ToONBKO HaYaJbHOE U KOHEYHOE COCTOSIHUE CUCTEMBI,

2) MexaHu3M Ipoliecca,

3) CKOpOCTh, C KOTOPOH CHUCTEMA JOCTUTAET PaBHOBECHUSI,

4) BiIUsHUE BHEMIHUX (PAKTOPOB HA CKOPOCTH TOCTHKEHUSI PABHOBECHS

7. B ¢poroxumum paccMaTpUBaIOTCS

1) 3aKOHOMEPHOCTH BIHMSHHSA SIIEKTPOMArHUTHBIX KOJeOaHU NH(PAKPACHOTO U BUAMMOTO YYacTKOB CIICK
XUMHUYCCKUX CUCTEM.

2) 3aKOHOMEPHOCTH BIUSHHS JIEKTPOMATHUTHBIX KOJICOAHUHN BUIMMOTO H YABTPA(QHOIETOBOTO YYaCTKOB C
XUMHNYCCKUX CUCTEM,

3) 3aKOHOMEPHOCTH BIHMSHUS OCOOCHHOCTEH BHYTPEHHETO CTPOCHHS PEarupyromux MOJICKyYIN Ha UX XUMHUY
4) 0COOCHHOCTH MPOTEKAHUS PEAKIUi O] BIUSTHHUEM PaTHOAKTUBHOTO H3ITyUCHHS.

8. DnekTpoxuMust — pazzaest pu3nIecKoil XUMHH, U3YUYaIOIINN:

1) TerutoBsie 3¢pekTrl, conmpoBoXkaatoNIe HU3NIECKUE U XUMUYECKHE U3MEHEHHUSI CHCTEMBI;
2) 3NeKTpUYECKHE SIBICHHUS;

3) 3aKOHBI B3aUMOCBSI3H NEKTPHUUECKUX U XUMUYECKHX SIBIICHUIA;

4) YcnoBusi, HEOOXOIMMBIE JJIsI CAMOIIPOU3BOJIFHOTO MTPOTEKAHMS IIPOLIECCOB.

9. Paznen puzndeckoit XuMuM, U3y4aromui agcopOIMOHHBIC TPOIICCCHI U SIBIICHHE ITOBEPXHOCTHOTO HATSKE!
(haKTOpPOB HOCHUT Ha3BaHUE:

1) yueHHe O MOBEPXHOCTHBIX SIBJICHUSAX,

2) TepMOAMHAMUKA XUMUYECKHUX MPOIIECCOB,

3) XuUMHUYeCKas KHHETHKA,

4) crartucTHuYecKas TEPMOANHAMUKA.

10. Xumuueckass KHHETHKA — 3TO pasfien pu3. XUMHH, paCCMaTPHUBAOLIIHINA:
1) yueHue 0 XUMHUYECKOM PaBHOBECUHU U (Ha30BbIC PABHOBECHS;

2) CKOpOCTH XMMHUYECKUX PEaKIHid U (PaKTOPbI, BIUAIONINE HA HUX;

3) BO3MOXXHOCTb WJIM HEBO3MOXKHOCTb IIPOTEKAHUS XUMUUECKUX PEAKIIHH,
4) B3aUMOCBS3b XMMHUYECKUX PEAKLUHN U IEKTPUUECKUX SIBICHUH.

Tema 2. OCHOBBI XUMHUUYECKON TEPMOANHAMUKH
1. B xakom mporiecce paboTta paBHa HYJIO?
1)  um30XOpHOM;
2)  HW30TEPMHUYECKOM;
3) wu3obapHOM;
4)  amuabGaTHOM.
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2. Ilpu Bcex mpoueccax U sSBICHUSAX CyMMapHasi 3HEPTUs BCEX YacTel MaTepUaJbHOM CUCTEMBI, YUACTBYIOLLIE
1) VYmeHnbmaercs;
2) VYBenuuuBaeTcs;
3) He usmensercs;
4) CHauana yBeJIMYMBAETCs, 3aTEM YMEHBIIAETCS.

3. M3orepmuyeckuii mpouece - 3T0 Npouecc, MpoTeKaroIIui:
1) Ilpu mOCTOSTHHOM JaBJICHUU;

2)  Ilpu nocTostHHOM 00BEME;

3) Ilpu mocTosiHHOM TeMIiepaType;

4)  Ilpu nOCTOSHHON BHYTPEHHEH SHEPTHUM.

4. Kakast u3 pOpMyIHPOBOK SBISIETCS 2-M 3aKOHOM TEPMOIUHAMUKH?

1) EauMHCTBEHHBIM pe3ysbTaToOM JII00OH COBOKYITHOCTH IPOLIECCOB HE MOXKET OBbITh EPEX0/] TEIUIa OT X0JI0J
2) Beunslii nBurarens 1-ro poga HEBO3MOXKEH;

3) TemnoTa, MONIOIIEHHAs CUCTEMOM, PACXOAYeTCsl Ha COBEPIIEHUE PaOOThl U U3MEHEHHE BHYTPEHHEN SHEP
4) TeruioTa B 00IIEM Cllyyae He SBISAETCS (PYHKIUECH COCTOSIHUS CUCTEMBI.

5. 3axon Kupxrodda B HeOOIBIIIOM HHTEpBAJIE TEMIIEPATYPhI 3aIHCHIBAIOT:

1) Qr2=Qrl+ -.(T2-T1)

2) Qr2=Qrl+ -.(T2-T1)

3) QT2=QT1+dT

4) Qr2=Qrl+ -.dT

6. OOpaTuMBIii IPOIIECC — ITO:

1) PaBHOBeCHBII mporiecce, MPOTEKAOIINI B IPSIMOM, 3aT€M B OOpaTHOM HampaBJICHUH TaK, YTO CHCTEMa BO

2) PaBHOBecHSBIH MpolLecc, MPOTEKAIOIIUI B IPSIMOM, 3aTEM B 00paTHOM HaIlpaBICHUU TaK, YTO CHCTEMA U C
HCXOJHOE COCTOSIHUE;

3) IIpomecc, mpoxoasuyii B IpSMOM U OOpAaTHOM HalpaBJICHUH Yepe3 OJHH U T€ e COCTOSHUS, OECKOHEUH:

4) Tlpomuecc, mpoXosAIIMiA B MPSIMOM U OOpaTHOM HAIIpaBJIEHUU Y€pe3 OJHU U TE K€ COCTOSHUS, OECKOHE!
CHCTEMa BO3BpAIIlAE€TCS B HCXOITHOE COCTOSHUE;

7. BedHBIN ABUTATEIb BTOPOTO POa HEBO3MOXKEH, TAK KaK:

1) HeB03MOKHO TIOCTPOUTH MalIMHY, KOTOpasi MPOU3BOAMIA OBl pabOTy 3a CYET COBEPIICHHS ITHKIAY
cHUCTEME;
2) HeB0o3MOXHO MOCTPOUTH MallIMHY, KOTOpasi MPOU3BOAMIA ObI PabOTy 3a CUET TeTuIa OKPYIKaIOIIeH
cucTeMa,
3) HeBo3MOXHO OCTPOUTH MaIlIMHY, KOTOpasi MPOU3BOIMIIa ObI pabOTy 3a CUET TeTia OKPYKAIOIICH C[
cucTeMa,
4) HeB03MOKHO MOCTPOUTH MalIMHY, KOTOpasi MPOU3BOMIIA OBl PadOTy 3a CUET COBEPIICHUS IIUKITYIE(
cHucTeMe.

8. Iloctynar Knay3zuyca riiacut:

1)  Tenmora HanboJee XOIOTHOTO U3 YIACTHUKOB IPOLIECCa HE MOXKET CIIY)KUTh HCTOYHHKOM padoThI;

2)  EnuHCTBEHHBIM pe3ysibTaToM JI000H COBOKYMHOCTH MPOILECCOB HE MOXKET OBIThH MEPEX0/l TeIia OT MEH
3) Tennora Hanbosee ropsiYeTO M3 YIACTHUKOB MPOIECCa HE MOXKET CITY’)KUTh HICTOYHUKOM PaOOTHI;

4)  EnuHCTBEHHBIM pe3yibTaToM J000# paboThl MOXKET OBITH IEPEXO]l TEIJIa OT MEHee HarpeToro Teina 0o.

9. B n301MpoBaHHON CHUCTEME CaMONPOU3BOJIBHBIN MTPOLIECC BOBMOXKEH, €CIIU:
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1)  DOHTpomnus yMeHbIIAETC;

2)  DHTpomnus CHauaja yMEHbIIAETCs, 3aTEM YBEIMUUBAETCS;
3)  DHTpomus HE U3MEHSETCS,

4)  DHTpomHs YBEIUYUBACTCA.

10. B xakux eguHUIIAX BBIPA’KAECTCS MOJIbHAS TEIIOEMKOCTh?
1) JIx/(Monb.Tpan);

2) Jx/(r.rpan);

3) Ik

4) Jx/rpan;

11. B yem oCHOBHOE CBOMCTBO (DYHKIIMH COCTOSTHUS?

1) B HE3aBUCHMOCTH €€ U3MEHEHHUS OT IIyTH IIPOLIECCa;
2) B 3aBHCHMOCTH €€ U3MEHEHHUs OT ITyTH Mpoliecca;
3) B HE3aBUCHUMOCTH OT JIaBJICHUS;

4) B 3aBHCHMOCTH OT TeMIEpaTyphl;

12. o xakoit popMyJsie paCCUUTHIBAETCS TEIJIOTAa B U30TEPMUIECKOM Iporiecce?
1) Q=nRTIn (V2/V1);,

2)  Q=nCpAT;

3) Q=nCvAT;

4) Q=A+AU.

13. o xakoit opMysie paCCUNTHIBACTCS M3MEHEHHUE SHTPOITUH TIPH MIOCTOSTHHOM J1aBJICHUN?
1)  AS=nCp In(T2/T1);

2)  AS=nCvIn(T2/T1);

3)  AS=nRIn (V2/V]);

4) AS=MT

14. Kakast u3 MpuUBEIECHHBIX BEIUYHH SBISETCA QyHKIIMEH COCTOSTHUS?
1)
2)
3)
4)

<o P

“

15.Yem omimuaercs uaeanbHas TEIIOBask MalllMHA OT PeabHOM, paboTaOIIeH MEXKTy TEMH JKe TeMIiepaTypa

1) PaBHOBECHOCTBIO IIPOLIECCOB;
2) pasMepamu;

3) bopmoi;

4) L[BETOM.

16. TepmonuHamMuyeckas CUCTEMA 3TO:

1) OpHOPOAHBIE CMECH MOJIEKYIJI, MEXK]Ty KOTOPBIMU CYIIECTBYET B3aUMOJIEICTBHE;
2) OIHOPOIHBIE CMECU MOJIEKYJI, MEKTY KOTOPBIMU HET B3aUMOJICHCTBUSI;

3) Teno uu rpymnmna Ten, BeIICICHHBIX (000COONIEHHBIX) U3 OKPYKAIOIIEH CPE/IbI;
4) Cmecu MOJIeKYyJ OJTHOTO BUA.

17. AnnabarnuecKkuii IpoIIecc - ATO MPOIECC, TPOTEKAFOIIIHIA:
1) IIpu mOCTOSSHHOM J1aBJICHUU;
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2) be3 TemiooOMeHa ¢ OKpysKaroliel Cpeaoi;
3) Ilpu mocTOsSTHHOM TemMmeparype;
4) Ilpu NOCTOSIHHON BHYTpPEHHE!N 3HEPTUH.

18. 3akon ['ecca macur, uTo TemIoBoi 3(h(HeKT XUMHUUECKUX PEaKIUi, MPOTEKAIOUINX WU MPH ITOCTOTHHOM
1)  3aBuCHT OT YKCia TPOMEKYTOUHBIX CTAIHM;

2)  OmnpenensieTcss KOHEUHBIM COCTOSIHUEM CHUCTEMBI;

3)  Ompenensercs HaualbHBIM U KOHEUHBIM COCTOSSHUEM CHUCTEMBI,

4)  OmnpenensieTcst HAYAJIbHBIM COCTOSIHUEM CHCTEMBI;

19. B kakux peakuusax Qp = Qv?

1) B KOTOpBIX YYaCTBYIOT TOJIBKO TBEpJbIE U JKUKHE BELIECTBA;
2) B OBICTpBIX;

3) B KOTOPBIX y4acTBYIOT ra3000pa3HbIC BEIIECTBA;

4) B MENJICHHBIX.

20. Kak n3MeHsieTcs SHTPONUS B CaMOIIPOU3BOJIbHBIX HEPABHOBECHBIX Mpolieccax?
1)  BO3pacraer;

2)  ocTraeTcs MOCTOSHHOM;

3) yObiBaer;

4)  pasna 0.

Tema 3. TepmoarHaMKKa MOJIEKYJIIPHBIX pacTBOPOB
1. KakoBo yciioBHe caMONpOU3BOIBLHOTO MEpexo1a KOMIOHEeHTa 13 (a3bl B (pazy?

1) mepexomut u3 (azpl ¢ OONBIIMM XHMHUYECKHUM IOTEHIMAIOM B (pa3y C MEHBIIMM; 2) TMEPEXOAUT U3
MOTEHIMAJIOM B a3y ¢ 60ibIINM; 3) MepexoauT u3 (azbl ¢ 6onbIM 00beMOM B a3y ¢ MEHbIINM; 4) mepex
B (hazy ¢ OONBIINM.

2. Kakue pacTBOpBI Ha3bIBAIOTCS H30TOHUYECKUMU?

1) ¢ OMMHAKOBBIM OCMOTHYECKHM JIaBJIEHHEM; 2) ¢ OMOTHYECKHM JIaBJICHUEM OOJIbIIIE 3TAJIOHHOTO; 3) C
ATAJIOHHOTO; 4) C HEOAMHAKOBBIM OCMOTHYECKHM JIaBJICHUEM.

3. Bo ckomibKo pa3 HOpMaabHOCTh OOJbIIE MOJIIPHOCTH pacTBopa Na2S04?
1)B2;2)B4;3)B3;4)B 1,5.

4. Yto cobupaeTcsi B KOHJEHCAaTe IPU MEPETOHKE PacTBOPa, COOTBETCTBYIOIIETO AUarpaMMe ¢ MaKCUMYMOM I
1) yuCTHIN KOMIIOHEHT; 2) a3€0TpoI; 3) CMECh KOMIIOHEHTOB; 4) HUYETO.

5. KakoB ¢u3ndeckuii CMBICT XUMUYECKOTO TIOTEHITHAIA?

1) pabora BBenmeHuss 1 Mojsi KOMIOHEHTa B pacTBOp; 2) paboTa paBHOBECHOTO Mpoiliecca; 3) padbora mj
MaKCHMaJIbHas mojie3Has padora.

6. Kakue pacTBOpbI Ha3bIBalOTCSl THITIOTOHUYECKUMU?

1) ¢ OMOTHYECKHUM JaBJICHUEM MEHBIIEC STATOHHOTO; 2) C OMOTHYECKM JAaBJICHHEM OOJbIIEC 3TAJIOHHOTO.
naBjaeHUEM; 4) ¢ HEOMMHAKOBBIM OCMOTHYECKUM JIABJICHUEM.

7. YeM oTIIMUAIOTCS peasibHbIE paCTBOPBI OT UJECAIBbHBIX?

1) oHU HE TOUUHSIOTCS 3aKOHY Payisi; 2) oHM UMEIOT OOJIBINI 00heM, UeM HJealbHbIC; 3) OHUM UMEIOT MEH
4) onu momuuHsAIOTCS 3akoHy Bant-T'odda.
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8. Uro Habmomaercs mpu ocMoce?

1) NpOHMKHOBEHHE PACTBOPUTEIIS YEPE3 MOIYIIPOHULIAEMYIO TIEPETOPOAKY B PACTBOP; 2) NIPOHUKHOBEHUE Pk
gyepe3 MOJIyIPOHUIAEMYIO NEPETOPOJAKY B UUCTBIA PACTBOPUTEND; 3) NPOHUKHOBEHUE PACTBOPUTEINS U3 |
IIEPETOPOJKY B YUCTBIN PAaCTBOPUTED; 4) BBIIEICHHUE TEIUIA.

9. UTo XapakTepHO I SKCTPEMYMOB Ha KPHUBBIX MOJTHOTO JaBJICHU Mapa HajJ OMHAPHBIM pacTBOpPOM?

1) paBeHCTBO COCTAaBOB pacTBOpa W Tapa HaJ HUM; 2) HEPaBEHCTBO COCTAaBOB pacTBOpa W Mapa Haja HI
KOMIIOHEHTOM; 4) oOoramieHue napa 2-bIM KOMIOHEHTOM.

10. Yto Takoe kpuockonus?

1) Onpenenenne MOJIIPHBIX MacC PACTBOPEHHBIX BEIIECTB IO NOHMKEHUIO TEMIIEPATYPhI 3aMEpP3aHUs PaCTB(
2) Onpenenenne MOJISIPHBIX MAacC PACTBOPEHHBIX BELECTB 110 BETUYMHE OCMOTUYECKOIO 1aBJIEHUS pacTBOpa
3) Onpenenenue MOJIIPHBIX Macc PACTBOPEHHBIX BEIIECTB N0 NOHMKEHUIO TEMIIEPATYPbl KUIIEHUS pacTBOpa
4) Onpenenenne MOJISIPHBIX MAacC PACTBOPEHHBIX BELECTB 110 MOBBIILIEHUIO TEMIIEPATYPbl KUIIEHUS pacTBOPA

11. Kak oTingaercst TeMiieparypa 3aMep3aHusi pacTBOpa OT TEMIIEPATYPhl 3aMEP3aHHS YUCTOTO PACTBOPUTEI
1) ona HUXKE; 2) OHA paBHA T-pPe 3aMep3aHUs pacTBOPUTEINS; 3) OHA BhIIIE;4) OHA MHOTO BBIIIIE.

12. Kakoe gaBineHu€e MPOTUBOIOIOKHO 10 HAIIPABICHUIO OCMOTHYECKOMY?
1) runpocraruueckoe; 2) TMIEPTOHUYECKOE; 3) TUIIOTOHUYECKOE; 4) N30TOHUYECKOE.

13. Bo ckonbko pa3 HOPMAIBHOCTh OOJIbIIE MOJSIPHOCTH pacTBopa AlCI3?
1)B2; 2)B4; 3)B3; 4)B 1,5.

14. Korma KOMIIOHEHT CaMOTMPOU3BOILHO MEepeXoauT u3 2-i (a3el B 1-yro?
1) ecu ero XMMHUYECKHIA TOTEHIIMAT MEHbIIE B 1-0if da3e;

2) eciii ero XMMUYECKHI MOTeHITMal 0obIe B 1-0it ¢ase;

3) ecnirt 006veM B 1-0if (paze Gomblie;

4) eciiu Temriepatypa B 1-oi daze Oonbiie.

15. YkaxuTe BoIpa’keHHe 3akoHa Payiis npu BRICOKMX TeMIIeparypax.
1) fi=fi0xi; 2)mw=c2RT; 3)pi=Pxi; 4)p=(n/V)RT;

16. Kak otnnuaercs gaBineHue napa HaJl pa30aBlIeHHBIM paCTBOPOM HEJIETYUYEro BEIIecTBa OT IABJICHUS Mapa
1) oHo HIKE; 2) OHO BBIIE; 3) ONMHAKOBO; 4) OHO MHOTO BBHIIIIE.

17. Yro HabmromaeTcst mpu 0OpaTHoOM ocMmoce?

1) IpOHUKHOBEHUE PACTBOPUTEISI U3 PACTBOPA Yepe3 MOMYMPOHHUIIAEMYIO IEPETOPOAKY B YUCTHIN PaCTBOPUT
2) IpOHUKHOBEHHE PACTBOPEHHOTO BEUIECTBA U3 PACTBOPA Yepe3 MOTYIPOHUIIAEMYIO ITIEPETOPOIKY B YUCTHIF
3) IPOHUKHOBEHHUE PACTBOPHUTEIIS Yepe3 MOTYIPOHUIIAEMYIO IIEPETOPOIKY B PACTBOP;

4) BBIZICTICHUE TEIUIA.

18. Kakue pacTBOpbI HA3bIBAIOTCSA TUIIEPTOHUYECKUMU?
1) c oMOTHYECKUM AAaBICHUEM > 3TAJOHHOIO;

2) ¢ OMOTHYECKM JIaBJI€HHEM < 3TaJOHHOTO;

3) ¢ OIMHAKOBBIM OCMOTHYECKUM JaBICHUEM;

4) c HEOAMHAKOBBIM OCMOTHYECKHUM JIaBJICHUEM;
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19. YUto cobupaercs B KOHICHCATE MPU MEPETOHKE PaCTBOPA, COOTBETCTBYIOIIETO JUArpaMMe ¢ MUHUMYMOM
1) YUCTBIN KOMIIOHEHT; 2) a3€0TPOIT; 3) CMECh KOMIIOHEHTOB; 4) HUYETO.

20. YeMy paBHa TEIUI0Ta CMENIEHUS] KOMIIOHEHTOB UEAIbHOTO pacTBOpa?
1) HyneBo# Benu4uHe; 2) MOJOKUTEIBLHON BEIMUHUHE; 3) OTPULIATEIHLHON BEIMYUHE;
4) cyMMapHOU BEJIMUWHE.

Tema 4. ®a3oBble paBHOBECHS
1. Kakoe u3 ypaBHeHuil siBisiercst yp-uuem Kianeitpona-Knaysuyca?
1) dP/dT = M[T(V2-V1)]; 2)pv=nRT; 3)A’max=-Qp+T(dAmax/dT)p; 4)G=H-TS.

2. B kakux KOOpJUHATaX HYXHO MOCTPOUTH I'paduK, 4TOOBI TpapueCKUM METOJIOM ONPEACTUTh TEIIOTY UC
1) InP=1(1/T); 2) V=A1(P); 3) P=1(T); 4) P={(xi).

3. Ykaxure yp-aue Knaneipona-Knay3uyca, mpeoOpazoBaHHOE /TS MPOIECCOB UCIIAPEHUS U BO3TOHKH.
1) dInP/dT = A/(RT2); 2) pv =nRT; 3)A’max=-Qp + T (d A’'max/dT)p;
4)G=H-TS).

4. CocTaBISIOIINE BEIECTBA CUCTEMBI— 3TO BEIIECTBA:

1) KoTOpBIE HE MOTYT OBITH BBIJICJICHBI; 2) HAaUMEHBIIEE YUCIO KOTOPBIX JOCTaTOYHO Ui OOpa3oBaHUS B
BBIJIEJIEHBI U MOTYT CYILIECTBOBAaTbh BHE CUCTEMBI; 4) KOTOPBIE HE MOTYT CYIIECTBOBATh BHE CUCTEMBI.

5. IIpaBumno ¢a3 ['m66¢ca rmacur:

1) Hucno creneneit cBoO60IbI pABHOBECHOW T€TEPOTeHHOM CUCTEMBI, HAa KOTOPYIO U3 BHEIIHUX (PAKTOPOB BIIH
PaBHO YMCITy KOMIIOHEHTOB + 1 U 3a BbIYE€TOM uncia ¢as;

2) Yucno creneHeil cBOOOAbI paBHOBECHOM I'eTEpOreHHON CUCTEMBI, Ha KOTOPYIO M3 BHEIITHUX (PaKTOPOB BIU
paBHO unciy ga3 + | u 3a BIYETOM YMCIIa KOMIIOHEHTOB;

3) Hucno creneneit cBoOOIbI paBHOBECHON T€TEPOTeHHOM CUCTEMBI, HAa KOTOPYIO U3 BHEIIHUX (DAKTOPOB BIIH
PaBHO YMCITy KOMIIOHEHTOB + 2 U 3a BBIUETOM yHcia (as;

4) Yucno creneHei cBOOOAbI paBHOBECHOM I'eTEPOreHHON CUCTEMBI, Ha KOTOPYIO M3 BHEIITHUX (PaKTOPOB BIU
paBHO uuciy (a3 + 2 U 3a BBIYETOM YHCIIa KOMIIOHEHTOB.

6. ®aza - 310:

1) romoreHHast 4aCTb F€TEPOr€HHOM CUCTEMBI; 2) F€TEPOreHHAasi YaCTh TOMOT€HHOM CUCTEMBI; 3) TaKOro IOHS
KPUCTAJNINYECKOE BELIECTBO.

7. Uucno KOMIOHEHTOB CUCTEMBI, B KOTOPOM MPOTEKAET peakilusi, paBHO:

1) uncity BceX MHAUBUYAIbHBIX BEIIECTB CHCTEMBI;, 2) YUCIY BCEX BEILECTB, HAMMEHBIIIEE YHCIIO KOTOPHIX
¢a3; 3) urcny BCeX BEIIECTB, KOTOPHIE MOTYT OBITH BBIJCJIICHBI M MOTYT CYIIECTBOBAaTh BHE CUCTEMBI; 4) YHC
CYILIECTBOBATh BHE CUCTEMBI.

8. DBTEKTHKA — BTO:

1) Takas cMech ABYX BEIIECTB, KOT/IAa MPU KPUCTATUIM3AIMHA 000X KOMIIOHEHTOB OCTAETCS MOCTOSTHHBIM 13
CMECh JIByX BEIIECTB, KOT/A MPH KPUCTAUIA3AIMU 000MX KOMIIOHEHTOB MX COCTaB HE COBIAJACT C MEPBOH:
BEIIIECTB, KOTOpasi HE KPHUCTALIM3YETCS MPHU MOCTOSHHOW TeMrieparype; 4) Takas KpUCTATUYECKas CME(
HEKOTOPOM HMHTEpBaJie TEMIIEPaTyp.

9. B cucreme CaCO3, H20, NaCl koMIoHEHTaMH CHCTEMBEI SIBJISIOTCS:
1) nBa BemiecTBa; 2) TpH BeIIEeCTBa; 3) OHO BEIIECTBO; 4) HU OJTHO BEIIECTBO HE SBJISICTCS KOMITOHEHTOM
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10. Yem ompenensiercs To, uto (dP/dT)mr < 0 gyist Bogsi?
1) Tem, uto pT < pK; 2) TeM, 4TO pra3 < px; 3) TeM, YTO pT > pK;  4) TeM, uTo pras < pT;

Tema 5. Xumuyeckue paBHOBECUS
VYcnoBue XUMHUYECKOTO paBHOBECHS B 0011IEM BUIE
1) npu T=const u P=const); 2);
3)VdP = 0; 4).

2. [ToBbIlIeHUE JaBIICHUS TODKHO CMEIIaTh XUMHUYECKOE paBHOBECHE

1) B cropoHy 006pa3oBaHus OOJIBIIET0 KOJIMYECTBA MOJIb a3000pa3HbIX MPOILYKTOB;
2)B CTOpOHY 00pa3oBaHMsI OOJBIIETO KOJIMYECTBA MOJIb )KHIKUX MPOTYKTOB;

3)B cTOpOHY 00pa30BaHUsI MEHBIIIETO KOJTUIECTBA MOJIb KHUIKHX MIPOTYKTOB:

4) B CTOpOHY 00pa30BaHMs MEHBIIIETO KOJTMYECTBA MOJIb Ta3000pa3HBIX MPOTYKTOB.

3. TennmoBas Teopema HepHcTa rmacur:

1) B KOHIEHCUPOBAHHBIX CHUCTEMAaX U - KPUBBIC CIHMBAIOTCS BOMM3HM aOCOMIOTHOTO HYINS, 00paszys 001
napaIeIbHyI0 OCH TEMIIEPATYP;

2) B KOH/ICHCUPOBAHHBIX CUCTEMax BOJIM3U aOCOIIOTHOTO HYJIs, anredpanyeckasi CyMMa BCeX TETJIOEMKOCTE)
3) B KOHICHCHUPOBAHHBIX CHCTEMaX W - KPUBBIE CIMBAIOTCS BOIM3U aOCOIIOTHOTO HYJsA, 00pasys oOm
napajiesIbHyI0 OCH TeMIEPaTyp;

4) B KOH/IEHCUPOBAHHBIX CUCTEMax BOJIM3U aOCONIIOTHOTO HYJISl SHTPOMHSI HE YBEJIMYMBACTCS, U HE YMEHBIIIa

4. KoHCTaHTa MHTErPUPOBAHUS JIsl TA30BBIX PEAKIMH paBHA:

1); 2);

3); 4).
5. U3 reopembl HepHcTa ciieyert, 4To CyMMBbl TEIUIOEMKOCTEW NCXOJHBIX M KOHEUHBIX BEUIECTB B KOHJIEHCUP
HyJIe TeMIIEpaTyp:

1) onuHaKOBBI M HE PABHBI HYIIO; 2) OIMHAKOBHI M PaBHBI HYJIIO;

3) He OJMHAKOBBI U HE PaBHBI HYIIIO; 4) MOT'YT paBHATBCSI HYIIIO, @ MOTYT U HET.

6. PacueT paBHOBeCHUIl B KOHJICHCUPOBAHHBIX CUCTEMAX MPOU3BOIAT 3a CUET:

1) HaxoXAEHUS TEMIIEPATYPBL, IPU KOTOPOI MMEET MECTO PAaBHOBECUE MEXK/Y PEarupyrolMMy BEIIECTBAMU
2) HaXOXKJEHHsI KOHCTAHTHI paBHOBECHS MO MapIHaIbHBIM JIaBJICHUSIM YYaCTHUKOB;

3) HaXO0KACHUA KOHCTAHTBI PABHOBCCHS MO KOHICHTPALUAM YHACTHUKOB,

4) HaxOXJEHUS TeMIIepaTypbl 10 MOJIbHBIM J0JSIM YYaCTHUKOB.

Tema 6. AncopOIMOHHBIE PABHOBECHS
1. AncopOuus - 37O ...
1) siBIIeHNE KOHLIEHTPUPOBAHMS BellecTBa B 00beMe (asbl;
2) siBTICHNE YBEITMUCHHS CKOPOCTH PEAKIINHU C TIOBBIIICHUEM TEMIICPaTypHl;
3) siBNIeHNE KOHLIEHTPUPOBAHUS BEIIECTBA Ha TOBEPXHOCTHU paszena ¢as;
4) mporiecc nepexo/ia BemecTBa U3 OaHOU (a3bl B APYTYIO.

2. N3otepma ancopOiuu [eHpu onmuchIBaeTCs ypaBHEHUEM
l); 2)®=ITow.
3)'=kP ; 4).

3. HOBerHOCTHBIM HaTsOKCHUCM HA3bIBACTCA



49

1) BenmuumHa pabOTHI, HEOOXOAMMOM AJIst afacopOuuu co3nanus 1 r agcopOara;

2) BenuunHa pabOThI, HEOOXOAMMOM JIJIs1 CO3TaHMS SIMHMIIBI TIJIOMIAIM HOBOM MMOBEPXHOCTH;
3) KoIM4ecTBO BEUIECTBA, MOMIOIIEeHHoe | T afgcopOeHTa;

4) MOBEpXHOCTh, MPUXOAIIANLCS HA €AMHUILY MacChl WJIM IIOBEPXHOCTH aJICOPOCHTA.

4. TlpaBwiio ypaBHHBaHUS ToJsspHOCTEN PeOunaepa rmacut
1) BenmumHa afcopOIIUH PACTBOPEHHOIO BEIIECTBA TEM OOJIbINE, YeM OOJIbILE Pa3HOCTH MOJSPHOCTENH MEXK]
2) BenuuYrHA a7COPOITMU PACTBOPEHHOTO BEIIECTBA TEM OOJIBIIIE, UeM OOJIbIIE PAa3HOCTh MOJISPHOCTENH MEXK]T
3) BenmuunHa aacOPOLUN PACTBOPEHHOIO BEIIECTBA T€M OOJIbIIIE, YEM MEHBIIIE PA3HOCTH MOJISPHOCTEH MEX
4) BenuuMHA aaCOPOIMK PACTBOPEHHOTO BEIIECTBA TeM OOJIbIIIE, YeM OOJBIIE CXOACTBA B XMMHYECKOU
PacTBOpPUTEIIEM.

5. M3ocTepa agcopOumu mpeacTaBisier coboit
1) 3aBUCUMOCTb KOJTUYECTBA aICOPOMPOBAHHOTO BEIIECTBA WM CTETICHH 3all0JIHEHUS TOBEPXHOCTH) OT TEMT

azcopOara B ra3oBoi (asze.
2) 3aBUCUMOCTh PaBHOBECHOTO JaBJICHHS aficop0ara OT TEMIIEPaTypPhl ISl ONPEACIICHHOTO KOJTHUYECTBA a7ICco]

3) 3aBUCHUMOCTH BEITMUMHBI aICOPOIIMU OT PAaBHOBECHOTO JAaBJICHHS WIM KOHIIEHTPAIMH a1copOara Mpu MoCT:
4) 3aBUCUMOCTb TEMIIEPATYPbI OT BETMUUHBI aICOPOLIUHU MPU MOCTOSHHOM JIaBJICHUM.

6. BemectBo, KOTOpOE aicopOUpyeTCst B Iporiecce aacopOIim, Ha3bIBaeTCs
1) ancopOeHT; 3) ancopbar
2) peareHr; 4) UHIYKTOD.

7. BemiecTBo, Ha MOBEPXHOCTH KOTOPOTO TIPOUCXOIUT aJACOPOIIHSI, HA3bIBACTCH. ..
1) ancopOeHT; 2) ancopOTus;
3) aacop0ar; 4) amatom.

8. XemocopOmws ...
1) oOGycnoBneHa cuiaMu 31EKTPOCTaTHUECKOTO OTTATKUBAHMS,

2) oOycrnoBieHa cujiamMu npuTsbkeHus: Ban-aep-Baanbca
3) o0ycioBneHa cuIaMi XUMHUYECKOTO B3aUMOICHCTBUS;
4) siBisieTcst 0OpaTHUMOM.

9. IloBepXHOCTHO-HEAKTUBHBIE BEIIECTBA
1) HakamauBalOTCs Ha rpaHULE pa3zelia ra3-*KUuIKOCTh;

2) cTpeMATCsl YUTH € TIOBEPXHOCTH KHUIKOCTH B 00BEM pacTBOPa;
3) NOHMXAIOT MOBEPXHOCTHOE HATSKEHUE;

4) obmanaroT TuGUILHOCTHIO.

10. ITepBoe nmpaBmiio n3buparTenbHOM HOHHOM ancopoumu [leckoBa-dasiHca nmeeT HOPMyYITHPOBKY:
1) Ha MOBEPXHOCTH TBEPAOIO aaCcOpPOEHTa MPEUMYIIECTBEHHO aJCOPOUPYIOTCS HMOHBI, UMEIOUINE C ITH

IpyIIIUPOBKY;
2) BeIMYMHA a/ICOPOLIMU PAaCTBOPEHHOTO BEIIECTBA TEM OOJIbIIIE, YeM OOJIBIIE PA3HOCTH MOJIIPHOCTEH MEXKT

3) Ha TOBEPXHOCTHU TBEPAOTO aCOPOEHTA MPEUMYIIIECTBEHHO aICOPOUPYIOTCS MOHBI, UMEIOIINE HAMOOIBIII
4) Ha TOBEPXHOCTH TBEPJOTO aJICOPOEHTA MPEUMYILECTBEHHO a/ICOPOUPYIOTCS MOHBI, UMEIOIIHNE C 3TUM aJIC:

Tema 7. DaeMEHTHI CTATUCTUYECKON TEPMOAMHAMUKH

1.3aBucumocTts S = k InW npencrasnsier coboi
1) ypaBHeHue bonbliMaHa;
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2) 3akoH bosnbimana;
3) pacnpeneneHue MOJIEKYII 10 UX dHeprusiMm MakcBesia- bonbsiiMana;

4) ypaBHeHHE DUHIITEHHA.

2. YpaBuenue U= ( )v omnuchiBaer

1) BHYTpEHHIOIO YHEPTHIO HEPABHOBECHOM CHCTEMBI;

2) BHYTPEHHIOIO 3HEPTHUI0 paBHOBECHOU cuctemsl yepe3 CIIC TepMonnHaMU4eCcKoi CUCTEMBbI
3) BHYTPEHHIOIO YHEPrUio paBHOBeCHOM cucteMbl yepe3 CIIC monekysr;

4) BHYTPEHHIOIO YHEPTHIO MOJIEKYIIBI.

3. CyMMa 110 COCTOSIHUIO 1 MOJIb U/I€alIbHOTO Ta3a
1); 2)Z=
3) Z=; 4) Z=.

4. CIIC >neKTpOHHOTO JBUKEHUS MOJIEKYJIBI
1) f= 2)f=
3); 4) f=+,

5. IloctynarenbHast 7011 MOJISIPHOM TEINIOEMKOCTH JBYXaTOMHOTO MEaTBbHOTO ra3a MpHu MOCTOSHHOM 00BEM
1) Cv,mocr.; 2) Cv,nocr.;
3) Cv,nocr.; 4) Cv,mocr..

6. 3aBUCHUMOCTb BHYTPEHHEH 3HEPTHH OT TEMIIEPATYPBI, OJYyUEHHAs! METOIOM CTaTUCTHYECKOM TEPMOANHAN,
1) mpotuBopeunt 3akony I eit-Jlroccaka-xoys;

2) IpOTUBOPEYUT NIEPBOMY 3aKOHY TEPMOJNHAMUKH;

3) monTBepxkaaeT 3akony I eii-JIroccaka-/[xoyms;

4) HaxonuTCs B IPOTUBOPEUNH C 3aKOHOM [ecca.

7. Ces3p Mexy CIIC cuctemsl, cocrosiieit n3 oquHakoBbix Mosiekya 1 CIIC monexyssl onpenensieTcs: cooT:
1); 2) G=kT.
3) S=; 4) F=- kTInZ

8. IlonHast sHEprus MoJIeKyIbl CKIIaAbIBAETCS U3:

1) mocTymarensHOM U KoyeOaTeIbHON SHEPTHH;

2) BHYTpEHHEH U KojeOaTeIbHOMH;

3) PHEpTUM BHEIIHETO JIBMXKEHUS U AJICKTPOHHOM;

4) noctynartenbHOH, KoebaTeTbHON, BpaIlaTeIbHON, SJIEKTPOHHON YHEPTUU

9. 3aBucumocts Ni=ke-Ei/kT npeacrasisier coboit

1) ypaBHenue bonpimana;

2) 3akoH bonbimana;

3) pacnpeneneHue MOJISKYII 10 UX dHeprusiMm MakcBesia- bonbsiiMana;
4) ypaBHeHHE DUHIITEHHA.

10. Cymma 1o cocrosinuto (CIIC) -

1) vactHas mpousBonHas (pakropa boiabimMana;

2) QyHKIMS pacrpeneneHus, KOTopble SBIAIOTCA Oe3pa3MepHOW BENTUYMHOW M B YIOOHOW MaTeMaTHue:
pacnpeaciiCHusd SHCPrun CUCTCMBI IO OTACIILHBIM MOJICKYJIaM
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3) BenmmuMHa, CBA3BIBAIOIIAsl BCE MUKPOCKOITMUECKHUE CBOWCTBA MOJIEKYJI MEXy cO00il T.€. Tak1e CBOWCTBA 1
JTUCKPETHBIX YPOBHEN 3HEPTUH, AUIIOJIBHBII MOMEHT U T. 11.);

4) BCJIMYKMHA, CBA3bIBAIOIIas BCC MAKPOCKOIMUYICCKUC CBOMCTBA CUCTEMBEI (BHTaJIBHI/I}I, SHTPOIH, NOJIAPpU3ALL]

Tema 9. Karanus

I1. Yucno MoJieKys, OJHOBPEMEHHBIM B3aUMOJEHCTBUEM MEXAY KOTOPBIMH OCYILECTBISETCS
Ha3bIBACTCS

a) TIOPSIIKOM PEaKIIHH,

0) yZIenbHOM CKOPOCTBIO PEAKIINY,

B) MTHOBEHHOW CKOPOCTBIO pEaKIUH.
I') MOJIEKYJISIPHOCTBIO PEAKLIUU.

12. DneMeHTapHBIA aKT XMMHYECKOTO B3aUMOAEUCTBUS — 3TO:
a) MOCJIeI0BATENILHOE MTPEBpAIllEHUE YacTULl (MOJIEKYJI, aTOMOB, PaINKaIOB, HOHOB) UCXOJHBIX BEIIECTB B 4a
0) HeTpepBIBHBIH MPOIECC MPEBPAIICHUS BHYTPEHHEH SHEPTHH ABIKEHHS Aep B KHHETUYECKYIO SHEPTHUIO 1
B) HEIIPEPBIBHBIN MPOLIECC MTPEBPAILEHUS KHHETUYECKON SHEPTUU ABHKEHHS MOJIEKYJI BO BHYTPEHHIOIO SHED:
I') CTOJIKHOBEHHE JIBYX YaCTHLI.

13. Urto npencraBiisieT KBAHTOBBIN BBIXOJ] peakuu?
a) OTHOIIICHHE YKCJIa TIOTJIOMICHHBIX KBAHTOB K YHCITY MPOPEarupoBaBIINX MOJICKYI,
0) OTHOIIIEHHE CKOPOCTH (DOTOXUMUYIECKON PEAKITUH K YHUCITY MOTIOMIEHHBIX KBAHTOB,
B) OTHOIIIEHWE YHCJIa MPOPEArnPOBABIITNUX MOJICKY/I K YUCITY TOTJIONICHHBIX KBAaHTOB.
I') OTHOIIIEHHWE YKCJIA MOTJIONIEHHBIX KBAHTOB K MHTEHCUBHOCTH I1a/IAfOIIETO CBETA.

1 4. Kakue n3 conpspkeHHbIX peakiuii no [1InioBy Ha3pIBatOTCS aBTOKATAIUTUYECKUMU ?
a) KOHIIEHTpAIlMs UHIYKTOpa BO BpEMEHHU yOBIBAET,
0) KOHIICHTpalXs UHIyKTOpa BO BPEMEHU HE U3MEHSETCH,
B) KOHILIEHTPALUs MHIYKTOpa BO BPEMEHH BO3PACTAET,
I') KOHIICHTpAIMs aKTOpa BO BPEMEHH BO3PACTAeT.

15. JuddepennnanbHoe ypaBHEHUE CKOPOCTH ISl HEOOPATUMOU peaKIIiu:
A + B — J1 + E 3anucsiBaercs:
a)k=; 0) =k (a—x);
B)k=1In; r)=k(a—x)(b—x).
16. Bpewms nonypacnana ajisg peakiuuy BTOPOTo MOpsiKa paBHO:
a)tl/2 = 0)tl/2=; B) t1/2 = ; r)tl/2=.
17. VYpasuenue Bant-I'odda umeer Bua:
a); 0),
B) k = z exp(-E/RT); r) v =kCC.
18. JlJis IBYX mapaiebHBIX pEeaKIuid IEPBOTO MOPSAKA CIIPABEAINBO BBIPAXKECHHUE:
a) = (k1 +k2) (x —a); 0)=(kl —k2) (x—a)
B) = (k1 + k2) (a —x); r) = (k1 —k2) (a—x)

9. [lepuon MHAYKUIKHU B LIETTHOM MPOLIECCE — 3TO:
a) BpeMsi, B TeYEHHE KOTOPOTo B pe3yJbTaTe U3pacXoJ0BaHuUsl UCXOAHOTO BEIIECTBAa CKOPOCTH Mpoliecca Oyie
0) Bpemsi, B TEUCHHE KOTOPOTO CKOPOCTH MPOIlecca H3MEHIETCS OT HE3HAYUTEIIHON BEIMYMHBI 10 OYCHB 00



B) BpeMsi, B T€UE€HHE KOTOPOTO CKOPOCTh MPOIecca HE U3MEHSAETCS M OCTaeTCs OYCHb OOJIBIION,
I') BpeMs, B TEYEHUE KOTOPOro CKOPOCTh MPOLEcca HE U3MEHSIETCA U OCTAeTCsl OUYeHb MaJIEHbKOU

10. CornacHo T€OpHM aKTUBHBIX COyIapEHU MHOKUTEIb Z B YpaBHEHUH APpEeHUYyCca PaBeH:

a) MOJIEKYJIIPHOCTH PEaKLuy;

0) BpeMEeHH, B TEUYEHUE KOTOPOTO CKOPOCTH IMPOIIeccCa HE U3MEHSIETCS M OCTAETCsl OUeHb OOJIBIION,
B) UMCIy CTOJIKHOBEHMH B 1cM3 3a 1 cek,

T') YUCJTy CTOJIKHOBEHHUH CO CTEHKaMH cocyza 3a 1 cek,

Tema 13. Teopust AMEeKTPOXUMUYECKONH KOPPO3UU METAIIOB
1. Xumudeckasi KOppo3us MPOUCXOUT:

1) mpu AEWCTBUU HA METAJUIBl ICKTPONPOBOAAIINX CPed; 2) MPHU ACHCTBUU HA METAJUIBl Ta30B B MPHUCYT
TeMIieparypax; 3) npu KOHTaKTe JAByX METaJuIoB; 4) mpu JEHCTBUN Ha METAJIbl CyXHUX ra30B OOBIYHO MPH BBl

2. II 3akon dapazest rIacur:

1) Maccel BelIECTB, NPETEPHEBIINX HU3MEHEHHE Yy AJIEKTPOAOB MPH MPOXOXKIEHUU OJHOTO U TOTO K€ KOJ
MPOMOPLUOHANIBHBI MOJIIPHBIM MacCcaM MX XMMHUYECKUX HKBHUBAJICHTOB; 2) KOJIMYECTBO BEIIECTBA, MpETEP
MPSIMO TPOTOPLIMOHATBHO KOJIMYECTBY MPOILIEAIIETO Yepe3 pacTBOP IIEKTPUUYECTBA; 3) KOJIMYECTBO BEIIe:
AIIEKTPOJIOB, OOpPaTHO MPOMOPIMOHATIHLHO KOJUYECTBY MPOILIEIIIErO Yepe3 pacTBOp IJIEKTpUYECTBa;; 4)
M3MEHEHHUE Yy AIIEKTPOJIOB MPHU MPOXOKIEHUU OAHOTO M TOTO K€ KOJIMYECTBA 3JEKTPUUYECTBA, MPSMO MPOIIC
XUMHUYECKUX YKBUBAJIEHTOB.

3. [Touemy mpu onmycKaHUM HUHKOBOM TUIACTUHKU B PacTBOP cyibdara UHKA MeTalInyecKas IUIacTUHKA 3ap

1) B pe3ynbTaTe NpOoNyCKaHUsl BHEIIHETO IEKTPUUECKOTO TOKA; 2) S3HEPIHsl TUApaTallii HOHOB MEHBIIE 3HEf
KPUCTAJNINYECKON pElIETKH; 3) NOHBI IEPEXOAT U3 pacTBOpa Ha JIEKTPOA U BOSHUKAECT JBOMHOM 3JEKTPH'
AJIEKTPOJA B PACTBOP U BOZHUKAET IBOMHOM 3JIEKTPUUECKUI CIIOM.

4. 3a cueT KaKoro mpoiiecca BbIpadaThIBACTCs AMEKTPHUECKasi paboTa B KOHLEHTPAIMOHHBIX AIEKTPOXUMHUYE

1) XuMuYecKoil peakiuu; 2) CyMMapHOTO Ipoliecca BhIPAaBHUBAHUS KOHIICHTPAIMK OJHOTO BEIIECTBA; 3) C
KOHIIEHTpAIMK Pa3HbIX BELIECTB; 4) MPOIECCOB OKUCIICHHS UM BOCCTAHOBJICHUSI Ha OJJHOM U3 AJIEKTPOJIOB.

5. ughgpyzuonnwiii nomenyuan:

1) 3T0 cKauOK MOTEHIMAJIOB HA TPAHUILIE IEKTPOA/PACcTBOP; 2) ATO CKAaYOK MOTEHIMANIa Ha TPAHUIIE PACcTBO]
CYIIECTBYET; 4) €ro MOBBIIIAIOT, UCTIONB3YsI coneBbie MOCTHKN KCl1.

6. DKBHUBaJICHTHAs 3JIEKTPOIPOBOAHOCTh XapaKTEPU3YET:

1) BenmuuuHy 3JIEKTPUIECKON MPOBOAUMOCTH PACTBOPA, COIEPKAIIETO 1 MOJIb-3KB paCTBOPEHHOTO BEIICCTBA,
ANEKTPOAAMH Ha paccTOsTHUU 1 cM (M); 2) BETUUUHY JEKTPUICCKON MPOBOIUMOCTH PACTBOPA, COMEPIKAIIETC
3aKJTIOYCHHOTO MEXKY IUTIOCKHMH JIEKTPOJIaMU Ha PacCTOSTHUM 1 cM (M); 3) 3JIeKTpONPOBOAHOCTD €IMHUIIHI ¢
MEXy TUIOCKHMHU JIEKTPOJIaMH Ha PacCTOSTHUM 1 cM (M); 4) HACKOJILKO TIOBEICHUE HOHOB B PACTBOPE DIICKT
OTKJIOHSIETCS OT UX IMOBEJICHUS NMPU OECKOHEYHOM YBEIMYCHUN KOHIICHTPAIIUH.

7. DNeKTpONPOBOAHOCTH 3aBUCUT OT (PAKTOPOB:

1) crenenu ruApoIK3a, KOJTUISCTBA IICKTPUUECTBA U MPUPOILI PACTBOPA; 2) IPUPOIBI PACTBOPUTEINS, IIPUPO
OT MOBM)XHOCTH KaTHOHOB, CTENIEH! JUCCOIMAIIMN HOHOB U aCCOITMAIINN MOJICKYI; 4) OT JaBJieHUs, o0bema

8. Tpernii (0ObeanHEHHBIH) 3ak0H Papasies UMeeT BU:
1) PV =nRT; 2) m = MDxIxt)/F; 3) p = CRT; 4) m1/m2=MD51/M32.

9. AHOMAJTLHO BBICOKYIO CKOPOCTh JBH)KCHHUS KATHOHOB BOJIOPOJIA TIO0 CHJIOBBIM JIMHHUSIM SJICKTPUYICCKOTO TI0.
MOYHO OOBSICHUTE:
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1) MasleHbKHM pa3MepoM MIPOTOHOB BOAOPOAA; 2) HAIMYNEM MOHHON atMocdepsl MPpHU MepeHoce UoHa; 3) 3
noHa; 4) a¢ppexrom Buna.

10. AHoHAs cTaauss MOHU3ALMK TIPU KOPPO3UH 3aKITIOYAETCA MPOIECCE:

Otsetsl: 1) Me — Men+ + ne; 2) neperekaHue 3J€KTPOHOB OT MECT OKHMCIIEHUS 10 MECT BOCCTaHOBJICHUS; 2
+ 2H20 + 4e — 40H-.

4.3 IIpomexxyTouHast aTTeCTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMEeHa

Tunossie Bonpocsl 3auera (OIIK-1)

1. TepMoaMHAMUUYECKHE CUCTEMBI: TOMOT€HHBIE, TETEPOTEHHBIE.
2. 1 3aKOH TEpMOJMHAMUKY KaK CJIECTBUE 3aKOHA COXPAHEHUS U MPEBPAIICHUs SHEPTUH.
3. BuyTtpennsist sneprus. Jutanenus. Temaora u padora.
4. 3akoH 'ecca u ero ciencTeusl.
5. 3akon Kupxrodda.
6. 2-0M 3aKOH TEPMOAMHAMUKH B €T0 (POPMYITUPOBKH.
7. OHTponus Kak KpUTEPHI CaMOIIPOU3BOJIBHOTO MPOTEKAHUS ITPOLIECCOB U PABHOBECHS.
8. Meronsl pacueta suTponuu. [loctynar [lnanka.
9. CBobonHas sHeprust 1 cBoOoAHas sHeprus [ mo6ca kKak KpUTEPHH CaMOIIPOU3BOJILHOTO MPOTEKA
10. Xapakrepuctuueckue QyHKITUH.
11. XUMUYECKHE MOTECHIINAIIBL.
12. CniocoObI BeIpaXeHUsT KOHIICHTPAIIMH PaCTBOPOB.
13. Wneanbuble pacTBOpbI. 3aKkoH Payis.
14. PeanbHbIE pacTBOPBHI.
15. D0yarockomnusl.
16. Kpuockonusi.
17. 3akonbsl KoHoBasosa.
18. OcmMmoc. 3akon BanT - [lodda: OcmoTndeckoe naBieHHe.
19. [leperonka OMHApHBIX PaCTBOPOB. A3E€0TPOIIBI.
20. ®da3zoBrele iepexonsl 1-ro poga. YpaBuenue Kianeiipona - Knaysuyca.
21. I'ereporennsbie cucTeMbl: TOHATHS (pa3bl, KOMIIOHEHTA, CTETICHU CBOOO/IBI.
Tunosble 3axanus A 3a4era (OIIK-1)
1. [Tpunoxxenue 1-ro 3akoHa TEPMOAMHAMUKHU K UACATBbHBIM razaM. DHTAJIbIIHS.
2. ITpunokenue 1-ro 3akoHa TEPMOJUHAMMKYN K XMMUUYECKHUM IpoueccaM. Tepmoxumust. 3akoH [ec
Kupxrodda.
3. VYpaBuenne ['m60ca-I'ensmronpia. Xapakrepuctuueckue QyHKINH.
4. 3akonbl KonoBanona. [Ieperonka

1. B pe3yabTare H30TepMHY€eCKOr0 paciidpeHust rasa (mojay4eHsoro npu npoxaausannu KMnO4)
npu 1270C u P = 1,4 atm, naBiaenne ymenbmmnjaoch B 20 pa3s. Haiitu Q, A, DU; a Takaxke maccy rasa,
ecJIM IepBOHAYaJIbHBIN ero 00bem — 1650 1.

2. Cpennsisi ynejbHasi TEIUIOEMKOCTh OeH30/1a B mHTepBaJjie Temneparyp ot 0 1o 800C pasna 1,745
Jx/(rxK). MogsipHasi TeIJIOeMKOCTh alleTHJIeHAa B TOM 3Ke TeMIlepaTypHoM HHTepBajie 43,93
Jx/(MoabxK). TeruioBoit 3ppekT peakumnu

3C2H2(r) = C6HO6(x)

MIPU CTaHAAPTHBIX yCI0BUAX paBeH -630,8 k/Ix. PaccunTarh TermoBoi addext 3toit peakiuu mipu 750C.

1 3.PaccunTarh H3MeHeHHe IHTPonMU npu npespamenun 0,1 kr Boabl, B3siToiinpu 00C, B map
npu 1200C. YaeanHas Temnora ucnapenusi soabl npu 1000C 2,255 x/Ix/r; yneabHas
TeNJI0eMKOCThb KUAK0H Boabl 4,184 JIx/(rxK), yneiabHas TenJioeMKOCTDb Iapa MPH MNOCTOSIHHOM
nasjennu 19,958 x/(rxK).
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4. TenioTa MIaBJIeHUsS] MeTAJIMYECKOro cBUHIA paBHa 5188 /lx/Mou1b Ipyu TeMneparype IJ1aBJIeHUs
327,5°C. BbIYHCAUTH TEMIIEPATYPY KPUCTAIIH3ALUH PacTBopa, cogep:xkamero 1% (moJ1.) npumecei,
KOTOpBIE He PACTBOPSIOTCS B TBEPAOM CBHHIIE.

NN R LD

byHKIUH.

10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Tunossie Bonpocekl 3k3amena (OIIK-1)
BbIBOZ yCI0BHUS XMMHUYECKOTO PABHOBECHS.
TepMoauHaMUYECKUI BBIBOJ 3aKOHA JIEMCTBHS MaccC.
CniocoObl BeIpa)keHUsI KOHCTAHThI PABHOBECHS U CBA3b MEKY HUMHU.
['eTeporeHHbie XUMHUUYECKUE PABHOBECHS.
N3otepma XUMUYECKON PEAKIIUH.
CranpnapTHblid ©300apHBIA TOTEHIIMAI.
KomOununpoBanue paBHoBecuii. [Ipumepsi.
Pacyer KOHCTaHTHI paBHOBECHUSI XUMUYECKHUX PEAKIIHIA ¢ UCTIOIH30BAHUEM TAOIHUI] CTAHIaPTHBIX

[IpuBenennas sueprust [ u66ca u ee UCIONB30BAaHKE ISl PACYETOB XMMUYECKUX PABHOBECHIA.
PaBHOBecHe peakuuii, MAyINUX B Ta30BOH (aze 0€3 U3MEHEHUS YUCIa MOJIb.
PaBHOBecue peakuuii, HIyINX B Ta30BOU (a3e ¢ n3MeHeHneM uncia Mojb. [Tpuniun Jle-Ilares
3aBUCHUMOCTb XMMHYECKOTO PaBHOBECHS OT TEMIIEPATypBhI.
VYpaBHeHUs U300apbl U U30XOPBl XUMUUECKOW PEeaKIInu.
TenoBast Teopema HepHcTa u ee cieacTBus.
SBnenus ancopOuu. Buast ancopouunu.
Teopust MOHOMOEKYIISIpHOM ancopOinu JIeHrMropa.
Teopus nonumonexynsipaoit ancopOruu [onsHu.
Teopust monmuMonexysipHoi agcoporuu BOT.
AncopOrust U3 pacTBopoB. YpaBHenue [ n60ca.
AncopOuust Ha TBepZIoM aficopOeHTe. YpaBHeHue OpeiHammxa.
WzbuparenbHast u oOMeHHas ancopouus. [Ipasuna IleckoBa - dasiHca, ypaBHUBaHUS MOISPHOCTE
AncopOuronHas xpomaTtorpadusi.
Oynkuuu pacupenenenus Makcseiia 1 Makcseiia - bonbsimana.
MonekynsapHast CyMMa 10 COCTOSIHUSIM M CyMMa 10 COCTOSHUSAM MaKpOCHCTEMBI.
CrarucTiueckre BhIPOKEHHS JUI1 OCHOBHBIX TEPMOJUHAMUYECKUX (DYHKIIUI.
[TocTynarenpHast CymMMa O COCTOSTHHUSIM.
Pacyer kOHCTaHT paBHOBECHSI XUMUYECKUX PEAKLIUI B UACAIBHBIX I'a3aX METOAOM CTaTUCTUYECK

Tunosble 3axanus Ajs 3xk3amena (OIIK-1)

Tunosble TeCTOBBIE 3aJAHUA

1. HpeI[MCTOM HCCICOOBaHUA XUMHYECKOU TCPMOJAUHAMUKH SABJIACTCA:

1)
2)
3)
4)

TepMmoauHamMuyeckasi CUCTEMA;
XUMHYECKast peaKLMs;
DJIEKTPUYECKHUE MPOLECCHI;
OTtaenbHbIE MOJIEKYIIBI.

2. Ilpu Bcex npoueccax U sBICHUSAX CyMMapHasi 3HEPTUs BCEX YacTel MaTepUaJbHOM CUCTEMBI, YUACTBYIOLLIE

1)
2)
3)
4)

VMmenbmaercs;

VBenu4uuBaeTcs;

He n3mensercs;

CHayana yBeTMYMBAETCS, 3aTEM YMEHBIIACTCSI.

3. M3orepmuyeckuii mpouece - 3T0 Npouecc, MpoTeKaroIIui:



1) Ilpu mOCTOSITHHOM JaBJICHUU;

2)  Ilpu nmocrostHHOM 0OBEME;

3)  Illpu nocTOsSHHON TeMIEpPaATypE;

4)  Tlpu nmocTosTHHOW BHYTPEHHEH SHEPIHH.

TunoBoii BaApuaHT KOHTPOJIBHOI PadoThI

1. B pe3yabrare H30TepMHUYECKOro pacuiMpeHus raza (mouay4eHHoro npu npoxaausannuu KMnO4)
npu 1270C u P = 1,4 atm, nasienne ymenbmuiaoch B 20 pa3. Haiitu Q, A, DU; a Tak:ke maccy rasa,
€CJIM epBOHAYAJILHBIH ero 00bem — 1650 J1.

2. Cpennsisi yaeJibHasi TeMJI0eMKOCTh OeH30/1a B HHTepBaJse Temneparyp ot 0 mo 800C pasua 1,745
Jx/(rxK). MoJsipHasi TelJIOEMKOCTh alleTHJIEeHa B TOM 3Ke TeMIlepaTypHOM uHTepBajie 43,93
Jix/(monbxK). TenioBoii 3¢ ekt peakuun

3C2H2(r) = C6H6(x)

IIPU CTaHJAPTHBIX yCcIoBUAX paBeH -630,8 k/[x. Paccunrars TemnoBoii s dext 31oit peakuuu npu 750C.
3.PaccunTarh M3MeHeHHe SJHTponuu npu npespamenuu 0,1 kr Boaswl, B3aToinpu 00C, B nap npu
1200C. YaeabHas Teminora ucnapenusi Boabl npu 1000C 2,255 k/x/r; yneiabHas TeMJI0EMKOCTb
kuakou Boabl 4,184 JIx/(rxK), ynejqbHasi Temi0eMKOCTh Napa NMpH MOCTOSTHHOM jJaBjieHuun 19,958
Jx/(rxK).

4. Tenuiora nu1aBJIeHUS METAJIMYECKOI0 CBUHIA paBHa 5188 JI:k/MoJ1b Ipu TeMmeparype nJIaBJIeHUs
327,5°C. BbIYUCIUTH TEMIIEPATYPY KPUCTAIIM3AIUN PACcTBOPa, conepskamero 1% (MoJ1.) npumecei,
KOTOpbIe He PACTBOPAIOTCS B TBEPAOM CBHHIIE.

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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3auer
Ouetixa Komnerenig Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS
nn (HOKaSaTC.TH/I JOCTUKCHUA pe3y.]'[LTaTa)

OIIK-1 Brageer OCHOBHBIMM MeToJaMH OTOOpa M aHaJIHM3a TEOPETHYCCK
pelIeHNsT KOHKPETHBIX MPOPECCHOHANBHBIX 3a1a4. JIeMOHCTpUpYyeT
3HAHWWA OCHOBHBIX 3aKOHOB XUMHUYECKON TEPMOTUHAMUKH.

«BaYTCHO»

CrocobOeH, B I1elOM, K HWHTEpIpETali HSKCIEPUMEHTAIbHBIX
COBPEMEHHBIX TEOPHil B 00JIaCTH TEPMOJMHAMUKY, B OTAENBHBIX ITpH
MEXIUCHUTUTMHAPHBIE CBSA3H

OTBeT MOCTPOEH JOTUYHO, MaTEepUall U3J1araeTcsi XOPOILIUM S3bIKOM

(50 - 100 6amoB)

OIlIK-1 JleMoHCTpHUpYyeT cnaOblii YPOBEHb 3HAHMK TEOPETUUYECKUX 3aKOHOM
XHMUH.

He cmoco0OeH wWHTEprpeTHpoBaTh SKCIEpUMEHTaIbHbIE (akThl. H
MEXTUCIMIUTHHAPHBIE CBsA3U.HEeyBEepeHHO W JIOTHMYECKH HETOCIe)

«HE 3a4TCHO»
(0 - 49 6anmog)

Marepuai.
OK3aMeH
Ouerka Komnerenn Jeckpuntops! (ypOBHU) — OCHOBHBIC IIPU3HAKHA OCBOCHUS
un (moka3zarenu AOCTHXKEHUS pe3yibTara)
OIIK-1 VYBepeHHO BiaJeeT MEeToJaMUu 0TOOpa U aHalIn3a TEOPETUYECKOTO Mal
KOHKPETHBIX MpPO(ECCHOHANBHBIX 3a1ad. J{eMOHCTpHUPYET BBICOK
OCHOBHBIX 3aKOHOB OOIIEH M XUMHUYECKOW TEPMOIMHAMMKH, 3JICKT
«OTITHIHON KaTalu3a, TMOBEPXHOCTHBIX SIBICHHA W aACOpOIMHM M HMX HUHTEPI
(85 - 100 6amnoB) COBPEMEHHBIX TEOpHil, a TaK)Ke CIIOCOOOB MX MPUME-HEHHS ISl per]
MPAaKTUYECKHUX 3a/1a4.
OTBeT NOCTPOEH JIOTMYHO, MaTepHall M3JIaraercs YeTKO, SICHO,
apryMEeHTHPOBaHO
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OIIK-1 Brnaneer OCHOBHBIMH MeETOaMU OTOOpa M aHAJINW3a TEOPETHUYECK
pelIeHsl KOHKPETHBIX MpodeccroHambHbIX 3a7ad. JleMoHCcTpHupyeT
3HAaHUI OCHOBHBIX 3aKOHOMEPHOCTEN (PU3NUECKON XMMHUU.

«XOpOLIO» CrnocobeH, B 1IeIOM, K HHTEPIPETAlUU SKCHEPUMEHTAIBHBIX
(70 - 84 6annos) COBPEMECHHBIX TEOPUI B 00JACTH TEPMOAMHAMHKH, XUMHUYECKOH KH]
SIBJICHUN M SJIEKTPOXUMUH.

B oTaenpHBIX TpUMEpax MOXKET BBLACTUTH MEXIUCIUIUTMHAPHbIE CBS
OTBeT NOCTPOEH JIOTUYHO, MAaTEPHAJI M3JIaraeTCsl XOPOIIUM SI3BIKOM.

OIIK-1 XUMHUYECKON TEPMOIMHAMUKH, 3aKOHOMEPHOCTEM AIIEKTPOXUMMHM: I
CBOWCTB pacCTBOPOB 3JIEKTPOIHUTOB.

(YHOBJCTBOPHTEILHO Cnabo Biazeer MeToAaMu OTOOpa TEOPETUYECKOTOo  Marepuana,
(50 - 69 gaMOB) NPaKTHYECKOH ACATEILHOCTH.
OtBeT HE Bceraa JIOTMYHO BBICTPOCH, MaTepHal u3naraercs Oe3 1f
TEPMHHOJIOTHH.
OIlIK-1 JleMoHCTpHUpYyeT cnaOblii YPOBEHb 3HAHMM TEOPETUUYECKUX 3aKOHOM
XHMUH.
«HEYIOBJICTBOPHUTEID He cnocoOeH WHTEpHpETHPOBATh AKCIIEPUMEHTANBbHBIC (akThl. H
HO» NpUMEPBl W3 peajbHON TPAKTHKH YHPaBICHUS MPOU3BOICTBEH
(menee 50 Gamnos) HpOIECCaMK Ha OCHOBE 3HAHUI 3aKOHOB XUMHYECKOTO PABHOBECHS U

He moxert BBIJACIINTE MCKIUCHUIITIMHAPHBIC CBA3HU
HCYBepeHHO H JIOTUYCCKH HETIOCJICAOBATCIIbHO U3JIara€T Marcpual

5. MeTonnueckue ykazaHusi AJisi 00y4aOIIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIUN CaMOCTOSTEIBbHOM PadOThI 00YUYaIOIIUXCSI:

[Tpuctynas Kk M3y4eHUIO AUCLUUIUIMHBL, B TEPBYIO O4yepeab OOydyaromMMCs HEOOXOIMMO O3HAKOMHUTHCA (
mucuutuinael (PI1J]), koTopas onpenensieT coaepxanue, 00beM, a TaKKe MOPAI0K U3yUSHHsI U MTPETIoJaBaHu:
4acCTH.

JI1st caMOCTOSATENEHOM padOThl BAYKHOE 3HAYCHHE UMEIOT pas3aeiibl «O0BbeM U COAEPKaHUE TUCIUTTUHBD), «
nH(pOpMaIMOHHOE 00eCIIeUeHHE TUCIUILTHHB U «MaTtepuaibHO-TEXHUYECKOe o0ecTieueHne JUCITUTUTHHBL, -
npodeccuoHatbHbIe 0a3bl JAHHBIX U HH(OOPMAITMOHHBIC CITPABOYHBIC CHCTEMBDY.

B paznene «O0beM U conepikaHue TUCHMIUIMHBDY YKa3bIBAIOTCS BCE PA3JENbl U TEMbl M3y4aeMOW AMCIU
IUTAHUPYEMBbIi 00bEM B aKaJIEeMUYECKHX Yacax.

B paznene «YuebHO-MeToAMUECKOE U MHPOPMALIMOHHOE OOecreueHNe TUCIHUILIMHBD) yKa3aHa PEeKOMEHIY

JaUTeparypa.

B pasgene «MarepuanbHO-TEXHHUYECKOE OOecreueHre IUCIHILIMHBI, MPOrpaMMHOE OOecredeHue, Mpoc
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBD) COAEPIKUTCS MepeueHb Mpo(eCcCHOHANBHBIX 0a3 JaHHBIX U UH(Q
HEOOXOIUMBIX JUISI OCBOCHUS TUCIUITIIHHBI.

5.2 Pexomenmanuu o0y4aromuMces 1mo paboTe ¢ TEOPETHICCKUMH MaTepraIaMu 10 TUCIUTINHE
[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €llle pa3 npe3eHTanuio Jekuuu B cucteMe MOODLe, mOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN F
JIOTIOJIHUTH €T0 C YUYE€TOM PEKOMEHI0BaHHON JAOMOIHUTENLHOM INTEPaTyPhl;

- TPU CAMOCTOSITEIIFHOM W3yYEHHH TEOPETHYECKOH TEMBI CJlIeNaTh KOHCIEKT, HCIOJIb3Yys PEKOMEH]
npodeccroHatbHbIe 0a3bl JAHHBIX U WH()OPMAITMOHHBIE CITPABOYHBIC CHCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.
- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO MCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PaboTa ¢ OCHOBHOH U JOTOJHUTEILHON JIUTEPATYpOil ABJIsETCSA TIaBHOM (HOpMON caMOCTOSTENbHON paboT
YCTHOMY ONpOCY Ha CEMHUHApPCKUX 3aHATHSAX, K Je0araM, TECTUPOBaHMIO, 3k3aMeHy. OHa BKJIIOYaeT Mpof
PEKOMEHI0BAaHHBIX UCTOYHUKOB U JIUTEPATYPHI 110 TEMATUKE JICKLIUMN.



KoHCneKT nekuuu J0KeH coepkars pedeparuBHyIO 3aiCh OCHOBHBIX BOIIPOCOB JIEKIIUH, B TOM YHCIIE C
MOODLe mpe3eHTay, OCHOBHBIX MCTOUHUKOB M JIUTEPATYypbl 110 TEMaM, BBIBOJBI 110 KaKJOMY BOIIPOCY.
paMKax pacredyaTky BbIJayH MMPe3eHTALNH JEKIUI UK B OTACTBHON TeTpaau 1o npeamMeTy. OH J0JKEH ObIT]
COZIepKaTh HE OTHOCAIIYIOCS K TeMe HH(POPMAIUIO I PUCYHKH.

KoHcnekTsl Hay4HOW JTUTEepaTyphl IPH CAMOCTOSTENIFHON MOJATOTOBKE K 3aHATHIM JIOJIKHBI COAEP)KaTh OTBE
BOIIPOC, UMETh CCBUIKY HAa MCTOYHHMK MH(pOPMALMU C 00s3aTeNbHBIM YKa3aHHUEM aBTOpA, Ha3BAaHHS U TOJI
nuteparypbl. KOHCTIEKT MOXKET OBITH OMTOPHBIM (COZIEPKATh JIUIIH OCHOBHBIE KIIFOUEBBIE TIO3ULIMH), HO TIPU 31
10 BOTIPOCY, MOXET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTa ONPEACISeTCS CAMUM CTYICHTOM.

B nporiecce paGoThl ¢ OCHOBHOM M JIONIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JIenaTth 3alCH 0 XOAY YTECHHWsS B BHJIE MPOCTOTO MM Pa3BEpHYTOTO IUIaHA (CO3aBaTh MEpEYeHb OCHOE
HMCTOYHUKE);

- COCTaBIIATh TE3UCHI (LIUTUPOBAHUE HAHOOIEE BAXKHBIX MECT CTAaThU MM MOHOTpa(H, KOPOTKOE N3TIOKEHHE
- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHIe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeHalMy 1O OATOTOBKE K OT/AEIBHBIM 3a/IaHUSIM TEKYIIETO KOHTPOJIS

CobecemoBaHre MpeAroNaracT OpraHu3aIiio OeceIbl MPEIoaaBaTelis CO CTYJACHTAMH 10 BOIIPOCAM MPAKT
00CTOSTEIPHOTO BBISBJICHHS MX 3HAHWH 10 OMPEICIICHHOMY pasiely, Teme, mpobieme W T.I. Bce wien
oOcyxiennn, 100aBIATh HHPOPMAIIHIO, TUCKYTHPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

VYCTHBIN ONPOC MOXKET MPUMEHSATHCS B pa3IMYHbIX (popMax: (pOHTAIBHBINA, HHANBUIYAIbHbIH, KOMOMHHUPOE
OTBETA MOJICIKAIIETrO OLICHKE:!

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepHana;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTD U 3PPEKTUBHOCTH MCIIOJIb30BAHUS HAITISIIHBIX TOCOOUI M TEXHUYECKUX CPEACTB MPH OT]
- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.

VYCTHBII OIIPOC MOXKET CONPOBOXKIATHCS IMPE3ECHTALMEN, KOTOpasi MOJArOTaBIMBAETCA MO OIHOMY U3 BOIP(
BBICTYIIJICHUH C Mpe3eHTanneil Heo0XoauMo oOpaliaTh BHUMaHUE Ha TAKWE MOMEHTHI KaK:

- COACPIKAHUC MPC3CHTAIMU:. AKTYaJIbHOCTb TCMBbI, IIOJHOTA €€ PACKPBLITUA, CMBICIOBOC COACPIKAHUC, (
COACPIKAHUTO, COOTBETCTBUC MCTOAUICCKUM Tpe6OBaHI/I}IM (I_IGJII/I. CCBUIKH Ha pCCYPCBI. COOTBCTCTBUEC COACP:
HAIIPaBJICHHOCTb, COOTBCTCTBUC COACPIKAHUA 3asIBJICHHOM (I)OpMe, AaACKBATHOCTh HCIIOJIB30BaHHUA TCXHHNUYC
MMoCJICAOBATCIIbHOCTD U JIOTUYHOCTD IIPE3CHTYCMOT'O MaTCpHraia,

- oopmiieHHE TIpe3eHTAMU: 00BbeM (ONMTUMAIbHOE KOJIWYECTBO), MU3AHH (YUTAEMOCTb, HAJIMYUE M COO
3ByKOBO€ O(hopMIIeHUE, CTPYKTYpHUpPOBaHNE WH(POPMALIUU, COOTBETCTBUE 3asBICHHBIM TPEOOBAHUSAM), OPHTY
MCTIOJIb30BaHHE BO3MOKHOCTH ITPOTPAMMHOM Cpe/bl, COOTBETCTBHE CTaHAapTaM 0(hOpMIICHHS;

- JIMYHOCTHBIC Kad€CTBaA: OPATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiraM€HTa, SMOLOMWOHAJIBHOCTL, Y
CUCTCMAaTU3NPOBAHHEIC, FJ'IY60KI/IC U1 IIOJIHBIC 3HAaHUW 10 BCEM pasaciiaM IIporpaMmai:

- cofiepXaHKe BBICTYIUICHUS: JIOTUYHOCTh M3JIOKEHUSI MaTepuaja, pacKphITHE TE€MbI, JOCTYIHOCTh H3JIOXK(
cpenctB UKT, cnocoObl 1 yclioBUSI TOCTHKEHUS PE3YJIbTaTUBHOCTU U 3((EKTUBHOCTH ISl BHITOJTHEHUS 38
y4eOHOM e TENbHOCTH, 10Ka3aTeIbHOCTh MPUHUMAEMBIX PEUICHHM, yMEHHE apryMEHTUPOBATh CBOU 3aKJIIO¢

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI
6.1 OcHoBHas UTEpaTypa:
1. Crpombepr A.T., Cemuenko JI.I1. dusndeckas Xumus : yueO. sl CTyACHTOB BY30B. - 7-€ U31., CTep.. - M.:

2. TopmikoB B. 1., Ky3zuenoB M.A. OcHOBBI (hU3NYECKOM XUMUH : YI€OHUK. - 4-¢ u3.. - M.: bunom. Jlabopat

6.2 JlonosHUTENBHAS TUTEpPATYpA:
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1. TopuikoB A. I'., TapnakoBckuit JI. B. CO0pHUK 3a/1a4 110 CONPOTHUBIICHUIO MAaTepUAIIOB C TEOPUEH U TPUM
@uzmarmur, 2011. - 613 c. - Tekct : osnekrponnsid // OBC «YHuBepcuterckas OubIHMOTEKA
http://biblioclub.ru/index.php?page=book&id=79828

2. lprrankosa JI.E., Burnoposuu B.M. CoopHuk 3a1au no ¢puzndyeckoil XuMun. (XuMu4eckas KHHETUKA U =
s crya. cnerl. "Xumus". - Tam6os: U3a-so [lepmuna P.B., 2010. - 99 c.

3. Lpirankoa JL.E. JlabGopaTopHblii MpakTUKyM MO (pU3MYECKON XUMHH : yued. mocobue ans XuM. Qak. yr
Tam60B: U31-Bo [lepmuna P.B., 2010. - 181 c.

4. bepnaukwuii I1.H., bepauukosa I'I"., JIpsukoBa T.I1. COopHUK 3a/1a4 110 XUMHUECKON TEPMOIMHAMUKE : YU
yH-ToB/Hayu.pen.JI.E.LlpirankoBa. - Tam6os: TI'Y, 2003. - 175c.

6.3 1Hble UCTOYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

2. OnextpoHHas Bepcus «CoOLMOJOTHYECKOTO >XypHallay, u3laBaeMoro Poccuiickoil akajgeMueil Hayk
www.nir.ru/socio/scipubl/socjour.htm

7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlnst mpoBeAieHUsT 3aHATHU 1O AUCIUIUITMHE HEOOXOAUMO CIICAYIOIIee MaTepHUaIbHO-TEXHUYECKOE OO0ECII
MPOBEICHMSI 3aHATUH JIEKIIMOHHOTO ¥ CEMUHAPCKOTO THUIIA, TPYIIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAIUH,
aTTeCTaIlM{, TOMEIICHUS JIJIS1 CAMOCTOSITEIbHON PabOTHI.

VY4eOHble ayAIUTOPHUH M TOMELICHHUSA JUIS CAMOCTOSTEIbHONH PabOThl YKOMIUIEKTOBAHBI CIEIHATU3UPOBE
cpeacTBaMH 00yUYEeHHS, CITy>KAIUMU JUISl TPEACTaBICHHUS yueOHOM nH(popMannu O0BIION ayTUTOpUN.

[TomerieHust Al CaMOCTOSATENBHOM pabOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIC
o0ecredeHrneM JI0CTya B ANIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

Jlnst mpoBeJeHNs 3aHATHH JEKIIMOHHOTO THUIA HCIOJIB3YIOTCS HAOOpHl JAEMOHCTPALIMOHHOTO 000pYIOBAaHY
WITIOCTpAuK (IPOEKTOp, HOYTOYK, 9KpaH/ MHTEPAKTHUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security mis 6usneca - Cranmpaptabeiit Russian Edition. 1500-2499 Node 1 year Educati
Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

7-Zip 9.20

Microsoft Office [Ipodeccronanbhsrii mioc 2007

Adobe Dreamweaver CS3

Adobe Photoshop CS3

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. YHuBepcurerckas OMOIMOTEeKa OHJIAlH: AEKTPOHHO-O0nOmoreyHas cuctema. — URL: https://biblioclub.ru
2. Dnexrponnsbli Karanor OynnamentanbHoi Oubarotexu TI'Y. — URL: http:/biblio.tsutmb.ru/elektronnyij-
3. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akagemun ecrectBo3Hanus. — URL: https://www.monogr:

JJIeKTPOHHASA HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&s

B3aumoneiicTBue mpenopaBaTenss M CTy[AEHTa B Tpolecce OOy4EeHHUS OCYLIECTBIISCTCS MOCPEACTBOM MYy
CETEBBIX, TEJICKOMMYHHKAIIMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMBIX B AJIEKTPOHHON HH(OPMAIIMOHHO-00pazoBa



