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1. IIEJIM OCBOEHUA YYEBHOU JUCIHUATLIAHBI

I_Ie.]IﬂMI/I OCBOEHHUS JUCHUILIMHbI «PHU3KOJJIOUTHAS XHMHUA» SBJISIOTC:

- HpI/IO6p€TCHI/I€ 3HAHUH W HAaBBIKOB B 00JIaCcTH (bHBH‘lCCKOﬁ u KOHHOHHHOﬁ XUMHHU OJIs1 HUCIIOJIB30BaHUA B

poeCCUOHATBHOM e TSIBHOCTH

2. MECTO YYEBHOW JUCHHUILIVHBI B CTPYKTYPE OIIOII BO

Jucuunnnaa « PU3K0oUIONIHAS XUMHUS OTHOCUTCS K 0053aTeIbHOM YacTu JuCHUILIMH bioka 1;
M3Yy4aeTcs B 3-€M CEMECTpE.

[IpemiaraemMplii Kypc MOMOXKET CTyACHTaM yriyOUTh 3HaHHMsI, TTOJIYYCHHBIC B Kypce o0Ias
XUMHSI IO OCHOBaM T€PMOJMHAMUKH, XUMUYECKOW KUHETUKH U KOJUIOUTHOW XUMUH.

Tao6auna 2.1.

CBs3b JUCHUILIMHbI «DU3KO0JIJI0UIHAT XHUMHUA» C NMpeaAbLIAYIIUMHA JUCHUIITIMHAMHU U CPOKH
X U3yICHUSA

Kon JIMCUMIUIMHBL, TOCIEAYIOMNUE 3a JUCLMUIUIMHON Cemectp
JUCIUTUIAHEI «O01ast XuMus»
b1.0.08.01 OO01as XuMus 1
b1.B.03 ABamutnyeckass XUMHUS 2
b1.0.08.02 Oprannueckasi XuMus 3

B pe3yjabTaTe 0CBOCHUA TUCHUIIVIMHBI CTYACHT A0JIZKECH

3HaTh:

e OCHOBHBIC MOHATHS U 3aKOHBI (PU3NYECKON M KOJUIOWJTHOW XUMHUH, CIIOCOOBI TTOJTyYCHUS
Y CBOWCTBA Pa3INUHBIX JUCIEPCHBIX CHCTEM;

e CnocoObl pemmeHns pa3InIHbIX PU3UKO-XUMUYECKUX 337134,

Meroapl uccienoBanus (HU3NKO-XUMHUYECKHX CHUCTEM, MX BO3MOXKHOCTH U 00JIACTH

NPUMCHEHHS;

Crnioco0b1 06pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX;

OCHOBBI XMMUYECKOW TEPMOJINHAMUKI M TEPMOXUMHH, XUMHYECKOH KHHETUKU

OCHOBBI KOJUIOUMIHON XUMUH,

CtpoeHue, CBOWCTBA YIbTPaMHUKPOTETEPOTEHHBIX CUCTEM, CIIOCOOBI CTAaOMIM3ALNH 1

pa3pyLICHUs KOJUIOUIHBIX U MUKPOTETEPOTCHHBIX CUCTEM.;

®  OCHOBBI IEKTPOTUTUIECKUX TPOLIECCOB.

YMerh:

e Pemarh pacueTHble 3aaud K3 O0JIACTH XMMHUYECKOM TEPMOJMHAMUKU, KHHETUKH,
AJIEKTPOXUMUH, TIOBEPXHOCTHBIX SIBJICHUN U aIcOpOLUH;

e Ha ocHOBaHMM  (HU3UKO-XMMHUYECKHX  OKCIECPUMEHTOB  IPOBOAUTH  pacueThl
TEPMOJIMHAMUYECKUX, KUHETHYECKUX, JIEKTPOXUMHUYECKUX M aJCOPOIIMOHHBIX CBONCTB
HCCIIEAYEMBIX MPOLECCOB U CUCTEM;

e BrpiOupats (U3NKO-XUMHYECKHIA METOJ| HCCICIOBAHUS, pPacUYeTHBIC YpPaBHEHUS IS
pelIeHUs] KOHKPETHON UCCIIeI0BATEIbCKON 3a/1a4u;



e [IpaBUIBHO HHTEPIIPETUPOBATH .ITOJTYYEHHBIE PE3YJIbTAThI.

Baaaers:

e HasbikaMu npoBeieHUs PU3HKO-XUMUYECKOTO 3KCIIEPUMEHTa, crioco0aMu 00paboTKH
MOJTy4YE€HHBIX PE3YyJIbTaTOB;

e (CnocoOHOCTHIO OPUEHTHUPOBATHCS B Y4eOHOM M HAy4HOW JUTepaType Uid MOTy4YeHHs

HEOOXOIUMBIX CBEJICHUN 1O KOHKPETHOU MTpodieMe;

e (CnocoOHOCTEIO INPUMCHATE IMOJYYCHHBIC TCOPCTUUCCKHUE 3HAHHUA I PCIICHUA

KOHKPCTHBIX HpO(I)CCCI/IOHaJ'ILHBIX 3ajga4.

3. KOMIIETEHIIUA OBYYAIOLIET'OCs, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YYEBHOM JUCIHUATLIAHBI.

[Ipouecc u3ydeHus: TUCHUIUIMHBI HANpaBjieH Ha (OPMHUPOBAHUE DJIEMEHTOB CIEAYIOIINX

komnetreHuii B cootBercTBUU ¢ ®I'OC BO u OIIOIT BO no naHHOMY HanpaBi€HUIO TOATOTOBKHU:

Haumenosa Kon, Kop, HANMEHOBAHHE HHIUKATOpPA
HHEe KaTeropud HanMMeHOBaHHe AOCTHKEHUs] KOMIIeTeHIUH
(rpynmsi) YHHMBEPCAJIbHOMI
KOMIIeTeHIIUH
Cucremuoe n kpu-{ YK-1. Croco0en| YK-1.1. Ananuzupyer 3ajgady, BbIIEHAA €€
THYeCKoe OCYLIECTBJATH  MO- 0a30BbIE COCTABIAIOLINE;
MBbILJICHUE HCK, KPUTHYECKHH YK-1.2. Ompenenser, HMHTEPIPETUPYET W
aHaJIN3 uHopMa4{ paHxupyeT HHPOpPMALUIO, TpeOyeMyIO I pPeLIeHUs
MM, IPUMEHSATH MIOCTaBJIEHHOW 3ajjauy;
CUCTeMHBIH MOIXO0] YK-1.3. OcymectBiser mnouck HHOpMaIuu
AJISl pelIeHNnsl MOCTA- | JJIs pelIeHHs] MOCTaBICHHON 3a7jaud MO pa3IN4HbIM
BJICHHBIX 32124 THUIIaM 3aIIPOCOB;
YK-14. Ilpu o6pabotke  uHDOpMaH
orau4aeT (akTbl OT MHEHHH, WHTEepIpeTalni,
OLIEHOK, (opMupyer CcOOCTBEHHBIE MHEHHUS U
CYXKJICHHsI, apTyMEHTHUPYET CBOM BBIBOJBI U TOUKY
3peHus;
YK-1.5. PaccmarpuBaer u  mpeayaraer
BO3MOXXHBIE BapUaHThl pEIICHHUS IOCTAaBICHHOMN
3aJ1a4uM, OL[EHUBAs UX JOCTOMHCTBA U HEJOCTATKH.
Pa3zpabotka n OIIK-6. Cnoco0en OIIK-6.1. [IpumeHsieT OCHOBHbIE KOHLIETILUU U
peaqu3anusi Mpo-{ HCNOJIb30BATh 0a304 METOJbl, COBPEMEHHBIC HAIIPABICHUS MAaTEMaTHKH,
rpaMM y4eOHBIX Bble 3HAHMSA B (QU3MKH, XUMUU U HayK O 3emile, 3HAeT aKTyaJlbHbIE
AUCHUILINH B o0jacTH MarTeMaTH{ NpoOieMbl OHOJOIMYECKMX HAyK M IEpPCHEKTHUBbI
paMKax  OCHOB{ KM, (U3MKH, XMMHH, MEXIUCUUIIMHAPHBIX UCCIIETOBAHMIA,
HOl o0meoOpa{ Hayk o 3emiie W
30BaTEJbHOH 0MO0JIOTMH B JKHU3- OIIK-6.2. Vcnonb3yeT HaBBIKU J1AOOPaTOPHOU




NPOrpaMMbl B| HEHHBIX CHTyanMsXxj paOoThl U METObI XUMUH, (PU3UKH, MATEMATHUYECKOTO
COOTBETCTBHHM C| NMPOTHO3HPOBATH 104 MOJEIMPOBAaHUS U MAaTeMaTHYECKOH CTAaTUCTUKH B
Tpe0OBaHUAMMU cJ1eCTBHUS cBoedl npodecCHOHAIBHON JesITeNbHOCTH;
(penepanbHbIX npo¢ecCHOHATBLHOH U
rocy1apcTBeH- COLMAJIbHOM nesi-
HBIX 00pa3oBa- TeJbHOCTH, HeCTH OIIK-6.3. Hcnonssyer METO/IbI
TeJbHbIX OTBETCTBEHHOCTh 34 CTAaTUCTHYECKOIO OIIEHMBAHMS M MPOBEPKH THUIIOTE3,
CTAHJAAPTOB CBOM pelieHHs IPOrHO3UPOBAHMSI  MEPCHEKTUB M COLUAIBHBIX
IIOCJIEICTBUM cBOEH po¢ecCHOHAIBHOM
JESITENIbHOCTH.
4. OFbEM JJUCIUIIMHBI U BUJIbl YYEFHOM PABOTHI
Tab6auua 4.1.
O0bem AMCHMIVIMHBI U BUABI Y4eOHOI padoThI
Bup y4eOHoii padoThI Bcero 3
4acoB cemecTp
OO0mmast Tpy10eMKOCTh TUCITUTUTHHBI 72 72
AyIUTOpHBIE 3aHATHSA 50 50
Jlekuun 18 18
JlaGopaTopHbie 3aHATHSA 16 16
[IpakTuueckue 3aHATUA 16 16
CamocrosTenpHas padbora 22 22

5. COIEP)KAHUE JUCLHUILUIMHBI, CTPYKTYPUPOBAHHOE II0 TEMAM
(PA3JIEJIAM) C VYKA3AHMEM OTBEJEHHOI'O HA HHX KOJMYECTBA
AKAJJEMUYECKHUX HWJIU ACTPOHOMHUYECKHX YACOB U BHUJIOB YYEBHBIX
3AHSITUM

5.1. CTtpykTypa AMCUMIJIMHBI

OO01mas TpyA0€MKOCTh TUCITUIUIMHBI COCTABIISIET 2 3a4ETHBIE €AMHMIIBI, 72 daca.

Tao6auua 5.1.
Paznen muctumianHbl Buner yueOHOM paboTh (dac) dopm
e bl KOHTPOJIS
Q
g Jlex- | JIa6o- | IIpaxt | Cam.
ﬁg 3 MK | patop- | 3aH. pabota
/9 HBIE
i paboThI
Coneprkanue, 3aJ1a4H, 4 1 - 1 2
1. | merozasl WCCIIEIOBAHUS
buznyecKkoil XuMun
Xumudeckass TepMmoauHa- | 4 2 - 2 2
2. | muka. OcHOBHBIE oOIIpe-
JICTICHUS







3akoHbl (Ha4aymo) Tepmo- | 4 2 2 1 2
3. | nunamuku. PabGota, »3H-
TaJIBITUS, BHYTPEHHSISI

SHEprusl.

Tepmoxumus. 3akoH ['ecca 4 2 1 1 2
4.

XuMuyeckoe paBHoBecHue. | 4 1 2 1 2
5. | KoncranTtsl paBHOBeCHs

OOmiass  xapakrepuctuka | 4 2 2 2 2
6. | pacTBOpOB. WneanbHble

pactBOphl. PeanbHbie pact-
BOopbl. KosmuraruBHeie
CBOWCTBA PAaCTBOPOB.

Xumuueckas KHHETHKA. 4 2 1 1 2
7. | Karanu3: TOMOIeHHBIH U
rereporeHHelii. Teopuu
KaTajn3a.

DNEKTPONPOBOAHOCTh 4 2 2 2 2
8. | pacTBOpOB 3JIEKTPOJIUTOB.
OJ1C, 351eKTpogHbIE TOTEH-
Uajibl, TaJbBAHUYECKUE
AJIEMEHTHI

[Tpeamer KOJUIOUIHOMN 4 1 - 1 2
9. | xumun.  Knaccudukanus
KOJUIOMTHBIX CHCTEM.
XapakTepucTuka
KOJUIOMJHBIX CHCTEM.

MonekynsipHO-KHHETH- 4 1 1 2 2
10. | yeckue, dIEKTpUUECKUE U
ANIEKTPOKWHETHYECKHUE
CBONCTBA KOJUIOUHBIX
CHCTEM.

Crtpoenue nBoiHoOTO | 4 2 1 2 2
11. | ankTpudeckoro CJI04.
Crpoenue KOJUTOUTHBIX
YacTHIL. Metonn!
MOJIYYEHUS!  KOJUTOMIHBIX
pacTBOpOB.
Hucneprupoanue.Konaex
canus. [lentuzanusi.

Hroro: 18 16 16 22

5.2. Conep:xxanue TUCHUILIUHBI «DU3KOIJIOUIHAS XUMMUSD)

1. BBEJIEHUE
Conepxxanve M 3amaud (U3NYECKOH XUMHUH. MeTOoIbl UCCIENOBaHMSA, UCTOPUS Pa3BUTHS
(bu3NYECKON XMMUU U POJIb OTEYECTBEHHBIX YUCHbIX. TepMuHoiorusa. YueOHas aureparypa.

2. XUMHNYECKASA TEPMOAUHAMMUKA
OcHOBHbIE TIOHATHA M ONpENENECHUA. TepMOAMHAMMUYECKHE CHUCTEMBI M IPOLECCHI,
apaMeTpbl COCTOSIHUS CHCTEMbl. YPpaBHEHUE COCTOSHHUS WJCAIbHBIX Ta30B. ODKCTEHCHUBHbIE U
WHTEHCUBHBIE CBONCTBA.
IlepBoe Hauano TEPMOAMHAMHMKH. TEpMOIMHAMUYECKHM CMBICI TOHATHM «TEIUIOTa» U
«pabota». CBsi3b BHYTpEHHEW »HHepruu, paboTsl M TemioThl. [IpunoxeHus mnepBoro Havaga
TEPMOAUHAMUKA K Pa3JIAYHBIM mporeccaMm. M30XopHBIN, W300apHBIA, anuabaTHYECKUd |






U30TEPMHUUYECKUIM TpoLecchl. OHTaNbMNMA, KaK (QYHKIUS COCTOSHUS cHcTeMbl. CBs3b  MEXIy
TEIUIOBBIMU 3(PPeKTaMu pU NOCTOSTHHOM 00beMe U IOCTOSIHHOM JIaBJICHUU.

Tepmoxumusa. TeruoBble >PQPEKT XUMUYECKHX peakiuil U (a30BbIX MEPEXOJ0B U HUX
OTBITHOE ONpEe/AeNieHne. 3aKOH TOCTOSHCTBA TEIUIOT peakunuu (3akoH ['ecca). [IpuiokeHue 3akoHa
I'ecca k pacuety TemioBbIX 3(pdexToB peakunu (creactBus u3 3akoHa ['ecca). CTaHgapTHBIE TEIIOTHI
Cropasusi U oOpa3oBaHMUsL.

Temnoemkocts ra3zoB. 3akoH Kupxrogda. Pacuer TemioBsix 3(PQEKTOB MpU pasHbIX
TeMriepatypax. TabauIlbl CTAaHAAPTHBIX SHTAIBITUH.

OOpatuMble TpOIECCHl KaK IOCIEI0BATEIbHOCTh COCTOSIHUM paBHOBecus. llpumepsl
00paTUMBIX B HEOOpaTHUMBIX TpotieccoB. Uneanpusbiil uka Kapuo. [lonstre o MakcumanbHOM paboTe.
OOpaTtuMoOCTh XMMHMYECKHX peakiuid. Bropoe Hayamo TepMOJMHAMUKH, €ro (hU3NYECKHHA CMBICI.
[Tonsitue o0 sHTponuu. POPMYJIUPOBKM BTOPOr0 Hauyaida TEPMOAMHAMUKH, €ro MaTeMaTH4ecKoe
BbIpakeHHe. CBsI3b IEPBOr0 U BTOPOIO 3aKOHOB TEPMOJAMHAMUKH. PacueT sHTpONuM MAEAIbHOTO ra3a
U pPeaJbHOTO BelllecTBa. Pacuer n3aMeHeHus: SHTPOIHUH Pa3IUYHbIX [TPOLIECCOB U XUMUYECKUX PEaKLUi.
M3MeHeHne SHTPONMM W30JMPOBAHHOM CHCTEMBbl M HAIPaBIEHHOCTb Inpouecca. CTraTucTudeckoe
000CHOBaHKE BTOPOT0 Hauana TEPMOJUHAMUKHY.

Tpernii 3akoH TepmoauHaMuku. Ilocrynar Ilnanka.

N30X0pHO-U30TepMUYECKUT U W300apHO-M30TEPMUYECKUN TOTEHIUANbI, KaK KPUTEPUHU
HaIpaBJieHUs] Tpolecca. XUMHYECKOE CpOJACTBO pEarupyrollux BEIIECTB XapaKTepUCTUUECKUE
GyHKITIH.

XUMUYECKUN TMOTEHIHaN. PacyeT XUMHYECKOTO TMOTEHIMada KOMIIOHEHTa B ras3ax H
pactBopax. [IperncraBieHne o IeTydyecTH M aKTUBHOCTH BemiecTB. KoapduiumeHT akTHBHOCTH.
3aBucumocTh KO3 (duIMeHTa aKTUBHOCTH OT KOHIEHTpanmud. MeToIsl pacyera JIeTYy4eCTH.
VYpaBHEHNE COCTOSIHUS PEATIbHBIX Ta30B.

3. PA30BOE PABHOBECHE

dazoBeie mepexonsl 1 m 2 poma. TepmoamHamuka (a3oBBIX paBHOBecHH. CBSI3b MEXITY
TEIUIOTON (ha30BOTO Mepexoja, TemrepaTypoil U naBieHueM. YpaBHeHue Kimaysmyca — Knaneitpona
JUTSL pa3TMYHBIX ()a30BBIX MEPEXOJIOB.

[Tonstue "daza", "kommoneHT", "He3aBUCUMBII KOMMOHEHT", "creneHb cBoOOBI". TlpaBuio
¢da3 Iubbca. Da3oBbie muarpamMMmbl. JluarpaMMbl COCTOSIHHSIT OJHOKOMITOHCHTHBIX CHCTEM.
[Tpumenenue mpasuia ¢a3 ['mb0ca k AuarpaMMe COCTOSTHUS OJTHOKOMIIOHEHTHON CHUCTEMBI.

[lpumenenne mpaBwia (a3 K OWHApHBIX  cHcTeMaM. JlmarpaMMbl — COCTOSTHUS
JIBYXKOMIIOHEHTHBIX cUCTeM. TBEpIbie pacTBOpBL. TpexXKOMMIOHEHTHBbIE cucTeMmbl. [ 'padudeckoe
BBIpXCHHUE COCTaBA.

4. XUMHNYECKOE PABHOBECHE

XuMuyeckoe paBHOBecHE. TEpMOAMHAMHUYECKUE YCIOBHS XHMUYECKOTO PaBHOBECHS.
3akoH nedcTBUs Macc. KOHCTaHThI paBHOBECHS XMMHUYECKHMX PEAKIUl M CHOCOObI UX BBIPAKEHUS
yepe3 NapLuanibHOE [aBIEHUE, KOHICHTpPALUH, JIETy4E€CTH, aKTMBHOCTH PEarupyrolluX BELIECTB.
CBs3p Mexay KoHcTaHTamu paBHoOBecus. IlpaBmio Jle-Illatemse. CriocoObl SKCIIEPUMEHTAIHLHOTO
ONpEACICHUs] KOHCTAHThl DPABHOBECHSA. 3aBUCUMOCTb KOHCTAHTBI PABHOBECHS OT JaBJICHHUS.
XHUMHYECKOE PABHOBECUE B FE€TEPOreHHBIX ccTeMaX. KOHCTaHTBhI paBHOBECHUS T€TEPOrE€HHBIX CUCTEM.
BeIpakeHne KOHCTAaHTBI DPABHOBECHS YEpe3 CTENEHb nauccounanuu. JlaBieHune M TeMmmeparypa
JUCCOLUALUY.

VYpaBHeHHE HM30TepMBbl XUMHUYeCKOW peakmmu. CraHmaptHas cBoOomHas >Heprusi ['mbOca.
Tabnuua CTaHAAPTHBIX TEPMOJMHAMHUYECKMX (QYHKIMH M €€ MCIOJNb30BaHHe IIpU  pacueTax
KOHCTaHTBI PABHOBECHSI.

3aBUCUMOCTh KOHCTAHTBI paBHOBeCUsl OT Temmeparypbl. M300apa u m3oxopa XMMHUYECKOH
peakiuu Bant-I'opda. Pacdyer KOHCTaHTBI paBHOBECHS XHMHYECKOH peaKIMU TPU Pa3IMIHBIX
TEMIIEPATYPAX.

5. PACTBOPBI
Tepmunonorus. O6mas xapakTepuCTHKa pacTBOpoB. [lapiinanbHbie MOJBHBIE BEIWYHHBI
U UX 3HA4YE€HHE B TEPMOJMHAMHUKE PACTBOPOB. 3aBHCHMOCTH PAaBHOBECHBIX CBOWCTB pacTBOPOB OT
XMMHMUYECKOT0 OTEHIIMANA U APYTUX BeJIWYUH. Y paBHeHHe ['nd0ca-/{rorema.
Wneansubie pactBopbl. [IpenensHo pasbaBieHHbIe pacTBOphl. YpaBHeHUs Payns u ['enpu.
PactBOopuMOCTS Ta30B.



Komnmurarusuele cBolicTBa pacTBOpoB. IloHmkeHue Temneparypbl 3amMep3aHus U
MOBBILICHUE TEMIEpaTypbl KHUIEHUS pacTBOpoB. OcMoc M ocMOTHYecKoe aaBiieHue. OmpeneneHue
MOJIEKYJIADHOM MAacCbl M CTENEHUM JHUCCOLMAalMKA pPACTBOPEHHOro BewiecTBa. PacmnpeneneHue
PacTBOPEHHOI'O BEILIECTBA MEXKIY ABYMs HECMEUIMBAIOUIMMUCS PacCTBOPUTENIAMU, KOI(P(UIUEHT
pacnpezeneHus. JKCTpaKLus U3 pPacCTBOPOB.

Peanbubie pactBopel. [lonokuTenpHble W OTpPULATENIBHBIE OTKIOHEHMS OT 3aKkoHa Payirs.
3aKOHOMEPHOCTH OOIIero AaBieHUs Hapa JieTydux cMmeceil. 3akonbl KonoBanoBa. CoBepllIeHHbIE U
peryisipHble pacTBOPBI.

6. KHHETUKA XUMHNYECKHUX PEAKHI/IFI
®opMmanbHasg KUHETHUKA. OCHOBHOW 3aKOH KMHETHKU. CKOpPOCTb XMMHUYECKOH pEeaKivu.

KoHcTaHTa CKOpPOCTM M KHHETHYECKHH NOpANOK peakuuu. KuHernueckoe ypaBHenue. llonsaTue
AIIEMEHTapHOro akta peakuuu. I[Ipocteie peakumu. Kraccudukamuss NOpoCThIX peakiuil 1o
MOJIEKYJIIPHOCTH.

Kuneruka HeoOpaTUMBIX peakiuii IEPBOro, BTOPOTO, TPETHETO U M-HOTO MOPSIKOB.

Mertobl onpeiesieHus TOPSIAKOB PEAKIIAH.

3aBHCUMOCTh CKOPOCTH peakiuu oT temnepatypsl. [IpaBuno Bant-I'opda m ypaBHeHHE
Appenunyca. TemneparypHblii K03(QPHUIMEHT CKOPOCTH. DHEPrusl aKTUBAIUM XUMUYECKOW pEaKIuu.
CrniocoObI pacueTa SHEPTUN aKTHBALIUH.

CrnoxHble peaknuu: oOpaTHMble, MapaljielbHble, MOCIeAOBaTENbHbIC, COMPSKEHHBIC.
[Tonsitue o numurtupyromei craaun. DOTOXMMHUYECKHE pPEaKIUU. 3aKOH SKBUBAJIEHTHOCTH
OiiHmTeliHa. KBaHTOBBIN BbIX0A. XUMHUYECKOE IEHCTBUE M3IYyUYEHUW BBICOKMX »Hepruid. Paanonus
Boabl. llenubie peakiuu. OCOOEHHOCTH KWHETHMKH IIETMHBIX peakiuil. I[IpocTeie W pa3BeTBICHHBIE
nenu. Bo3HukHOBeHHE U 0OpBIB Liemniel. Ponb pagukanos.

TeopeTnyeckre MpENCTABICHUS XUMHUYECKOM KUHETUKW. Teopur aKTMBHUPOBAHHOTO
KOMIUIEKCAa M aKTUBHBIX CTOJIKHOBEHUH. Teopusi aOCOMIOTHBIX ckopocTeil. Crepuyeckuit (aktop.
OHTPONUNHBIN (QakTop. AKTHBUPOBAHHBIM KOMIUIEKC. VICTHHHAs SHEpPrusi aKTHUBAIMA XUMHUYECKOM
peaKIuH.

7. KATAJIN3

Karanmntnueckue peakunu. Mexanusm peakuuid. [Iom0KMTENBHBIM M OTPHULIATEIBHBIN
katanu3. O6mme cBoiicTBa katanuzatopoB. Murudurtopsl. IIpomortopsl. OTpaBieHue u crapeHue Ka-
Tanu3aTopoB. BimsHMe kaTanu3aTopa Ha SHEPIUIO aKTUBALUH.

I"'omorenHslii katanus. Teopus TOMOreHHOro Karanu3a. Poiab MpOMEXYyTOYHBIX IIPOLYKTOB.
W3menenue sHepruy akTUBaluy IIPU TOMOT€HHOM KaTaJlu3e.

['eteporennsiii kaTanu3. OcOOEHHOCTH KaTaau3aTOPOB JAJIs FeTEepOreHHOro Karaiaus3a. Buisl
TBEPAbIX KaTaJIU3aTOPOB M CHOCOOBI KX TMOJydyeHUs. MexaHM3M TIeTepOoreHHO-KaTaTuTHYECKUX
peakuuid. dusndeckas u xumuueckas ajacopoums. [Auddy3noHHas U KUHETHYECKas O0JIaCTH
IIPOTEKaHUs FETEPOreHHOr0 Karann3a. Mi3sMeHeHne sHepruu npu reteporeHHoM Karanuse. Mctunnas u
Ka)KyILAsACs YHEPIUM AKTUBALMK F€TEPOT€HHO-KaTATMTUYECKUX PEAKLIUM.

8. JJIEKTPOXUMMUA

PactBopbl amekTposnToB. TeopHs 3JIEKTPOIUTHYECKOW aucconmannn AppeHuyca U €€
orpannyeHus. OCHOBHBIE TIIOJIOKEHHWS TEOPUU CHIBHBIX JyleKTpoiauToB. HoHHas artMocdepa.
KoHcTaHTa M cTeneHb AMcCOLUAlMKM JIEKTPOJUTOB 3akOoH pasBeneHus OcTBayibia. AKTHBHOCTh U
koo duuuent aktuBHOocTU. MonHas cuna. [IpaBuio MOHHOM cuibl. 3aBUCHUMOCTH Kod((duIeHTa
AKTUBHOCTH OT HOHHOMW CHJIBI.

VYaensHas ¥ MOJSIpHas JJIEKTPUYECKHE IPOBOAMMOCTH, 3aBUCUMOCTb MX OT Pa3iIM4HBIX
(bakTOpoB. DKBUBAJIEHTHAsI AJIEKTPOIPOBOJHOCTh INMpPHU OECKOHEUHOM pazdaBieHHH. [loABHIKHOCTH
MOHOB. DIEKTPOPOpPETUYECKOE M PENIAaKCAIMOHHOE TOPMOXKEHHE HMOHOB. JCTa(eTHBI MeXaHU3M
IIEpeHoca MOHOB T'MIPOKCHIIA U THAPOKCOHMS. Yncna nmepeHoca MOHOB. lIpakTnueckoe mpuMeHeHHe
U3MEPEHUM DIIEKTPUYECKON ITPOBOUMOCTH.

DJEKTPOAHBIE MPOLECCHI, T'aIbBAHWYECKUE DJIEMEHTHl. BO3HMKHOBEHHE TNOTEHIMAla Ha
rpannne AByx (a3. CTpoeHHe IBOWHOTO 3JIEKTPUUECKOTO CJIOs Ha TpaHUIle METaJI-pacTBOP.
VpaBuenus HepHcra 18 pacuera snektpoaHoro mnoreHmmana uo OJC.  Xumuueckue u
KOHIICHTPALlMOHHbBIE TaJlbBAaHUYECKUE 3JIeMEHThl. OnekTpoisl | m Il ponma, ra3oBble 35IEKTpPOJBI,
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIE (PEIOKC) 3JeKTpoAbl. CTaHAapTHBIE 3JIEMEHTHI U 3JIEKTPOJBI.
DIIEKTPOXUMHUYECKHUE TIETIH.



TepMoanHaMuka ranabBaHMYECKOro »djeMmeHTta. lVcmons3oBanue ypaBHeHud [ubO6ca-
'enbmronbia ayis pacyera TEIIOBBIX A(D(PEKTOB INMEKTPOXUMUUYECKON PEAKIMH U TaIbBAHUYECKOTO

JJIEMEHTA.
9. OCHOBHBIE ITOHSATHS KOJJIOUJTHON XUMHUHU JTUCHTEPCHBIX CUCTEM

OcHoBHBIE 3a7]aul KOJUIOWJAHOM XMMHH, 3HAYEHHE KOJUIOMAHON XMMMHU JUIsl TTO3HAHUS
Ounosornyeckux mpoueccoB. OCHOBHbIE OCOOCHHOCTH  KOJUIOMJHOTO COCTOSHHSI MaTepUUH,
KJIaccu(uKaus KOJJIOWAHBIX CHUCTEM, MOHATHE O AUCHepcHOCTH. llomydeHue KOJIOMAHBIX CHUCTEM:
KOHJIEHCAllUs U TUCTIEPTUPOBAHUE, XMMUYECKHE CIIOCOOBI OTydeHns. OUUCTKA JUCTIEPCHBIX CUCTEM,
JUaN3, 3JEKTPOIUANN3, YIABTPAPUIbTPALIHSL.

10. MOJIEKYJAPHO-KUMHETHUYECKAE M ONTHUYECKHE CBOMCTBA
KOJJIOUJIHBIX CUCTEM

bpoyHnoBckoe nBmwkenue, muddysus, pacipenencHne KOJUIOUHBIX YacTHIl B TPABUTAIlMOHHOM
none, ceauMeHTauus. OcMoTHYeckHe  CBOicTBa.  3aKOHOMEPHOCTHM  CBETOPACCESIHHS U
CBETOIOTJIONICHNUS, sBiIeHHE TuHmams. OnTHdeckue METOAbl H3YUYECHHUS JNCIEPCHBIX CHCTEM,
YIIBTPaMUKPOCKOIHSA, HeeToMeTpusi, TypOOTUMETPHSL.

11. HIOBEPXHOCTHBIE ABJIEHUA B JUCIIEPCHBIX CUCTEMAX

N30bITOUHAsT TIOBEPXHOCTHAS SHEPTUS W MOBEPXHOCTHOE HATSHKEHWE Ha TpaHHIlC pasiena
¢a3, ypaBHenue ['nu66ca. Bunsl copOrun. AncopOrus M CBs3b €€ C MOBEPXHOCTHBIM HATSKEHHUEM,
MTOBEPXHOCTHO-aKTHBHBIC BEIIECTBA. AJICOPOIMS M3 Ta30BOM ¢a3bl, u3oTepMa JIeHrMIOpa, CTpOCHHE
aICOpOIIMOHHOTO CIIOSI HA TPaHUIIE PAacTBOp- ra3. AJCOpOIHs U3 pacTBOPOB, OOMEHHas aacopOIus,
n30buparenpHas amcopOIus, cMaduBaHue, Guoranus. YpaBHenue @Opelnmnuxa, obnactu ero
MPUMEHEHUSI.

12. QJIEKTPUYECKHWE CBOHUCTBA JJUCHIEPCHBIX CUCTEM

DNEeKTPOKUHETUYECKHUE SBJICHHsI, JJeKTpodopes, snekrpoocmoc. CTpoeHHE ABOMHOTO
3IEKTPUYECKOTO cios, Teopus I'enbmronsia, I'yny—Yanmena, [IrepHa. ITonsiTue
ANEKTPOKUHETUYECKOTO NoTeHmana. CTpOeHHEe MULIEIIIBL.

13. YCTOMYUBOCTH KOJLJIOUJTHBIX CUCTEM

ArperatuBHas U CeJUMEHTALIMOHHAs YCTOWYMBOCTh. DaKTOPHI CTAOMIN3ALNUN JAUCIIEPCHBIX
CHUCTEM. Koaryn;{um{ KOJUIOUAHBIX CHCTEM. CDaKTOpr, BBI3BIBAIOIINUC KOATyJIIHUIO, KOaryJsiiusa
ANEKTPOIUTAMU. Teopuu KoaryJsiuu: aacopOIMOHHAsT | JJeKTpocraTtudeckas. Teopus bB.B.
Hepsruna.
ArperaTuBHasi yCTOH4YHUBOCTh

Teopust ycroitunBoctu nuooOHBIX 30sel (Teopust JIDO). TepmomuHamMuka TOHKHUX
wieHok.  PacknuuuBaromee — gaBienue  no  Jepsaruny.  MonekynspHas — COCTaBIISIOIIAS
PaCKIMHHUBAIOIIECTO JABJICHHS. YYEeT MOJICKYJISIPHON TPUPOIBI KOHTAKTUPYIOMUX (a3 s TOHKUX
TUICHOK U c(PepUUecKUX YacCTHIl. DJIEKTPOCTaTUYECKash COCTaBISIONIAs PACKIMHUBAIONIETO ABJICHMUS.
3aBUCHMOCTh DHEPTHM B3aUMOJICHCTBUS YACTUIl JUCTIEPCHOW (a3bl OT PACCTOSHUS MEXKAY HUMHU.
CrpykrypHO-Mexanndeckuii 0apnep (Teopusi PeOunaepa). Peonoruueckue cBoicTBa aIcOpOIIMOHHBIX
cioeB [TAB — cTabunu3atopoB KOJUTOUAOB. 3alIUTHBIE KOJIJIOUIBI.

Koaryasiuus 30J/1ei 3/1€KTPOJIMTAMHA

ITopor koaryssuu; 3aBUCUMOCTb KPUTUYECKOW KOHLEHTPALUU JIEKTPOJIUTA OT pazMepa
W 3apsna koaryiaupyroriero nona (npasuio [lynemne—I"apan). AHTaroHnsm u CHHEPTrU3M B JACHCTBUU
AJIEKTPOJIUTOB Ha Tpouecc Koarymsauuu. Koarymsiuus cuiabHO W €1a00  3apsHKeHHBIX 30Jed
(KOHIIEHTpAIIMOHHAS W HEHTpanu3anuoHHas koaryismus). O6ocHoBanue npasuia [llymene—I"apau B
teopuu JJIDO.
@uoKynALMs, TeTepoKoaryjsiuus, ajgaryjsiuus — (ompeneneHus, npumepsl). KuneTtnka
koarysiuu. Teopust ObicTpoil koarynsiuu (CMmoiyxoBckuii). OCHOBHBIE TIOJIOKEHUS TEOPHH
MeaneHHoi koarynsanun (Pykce). O6paTuMocTh nporecca koarysaiun. [lentuzanus.



6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Tpu u3yuyeHnH TeOpeTUYECKOro Kypca Ha JEKIUAX MpeayCMaTpUBaeTCs 3aJl0’KeHHUE MaTepuaa B
Buzie nmpe3eHTanuu. OTIenbHbIe JEKIUN U3J1aratoTcs 1Mo MpooJIeMHON TEXHOIOTHH.

Ha nekumsx uCHoib3yrOTCS B KadyecTBE JEMOHCTpAallMOHHOro Marepuana llepuonnyeckas
cucrema s1emenToB J1. M. MenneneeBa u psii ApyTrux CIPaBOYHBIX TaOJIHUII.

[Ipy u3yuyeHUM OTAENBHBIX pa3AeNioB Kypca MpelycMaTpUBAETCsl MOCTAHOBKA JIEKI[MOHHBIX
JIEMOHCTPALIMOHHBIX OIIBITOB.

Hekoropele pazfensl TEOPETHMUECKOTO Kypca HM3Y4aroTCs C HMCIIOJIb30BAaHHEM ONEPEeXKaAIONIEH
CaMOCTOSITENTbHON paboThI: CTYJEHTHI MOTYyYatoT 3a/1aHUs HAa 03HAKOMJIEHHE C HOBBIM MaTepUaJIOM J0
€ro M3JI0KEHHs Ha JIEKIUH.

Ilepen ouepenHOl JieKUMEH, KakK TPAaBUJIO, MPAKTUKYIOTCS <JIETYYKH» IO MaTepuaily
npefplayied JeKIUH. OTO I03BOJIAET OINpPENCIUTh CTENEHb YCBOEGHUS W3JI0KEHHOIO paHee
matepuaina. /g 6o1ee 0OCHOBATEIbHOM OLIEHKH YCBOSIEMOCTH TEOPETHUECKOTO MaTepuaia CTyJeHTaMu
UCIIOJIB3YIOTCSL TECThI, @ TaK)K€ TPAAUIIMOHHBIE MUCHbMEHHbIE M YCTHbIE KOHTPOJIbHBIE MEPONPUSATHS
(KOJTOKBUYMBI, KOHTPOJIbHBIE paboThl, coOeceI0BaHuE).

[Tpu mpoxoxaeHuu 1adopaToOpHOro MPAaKTUKyMa CTyAEHTaM Hpeisiaraercs padoTaTb B MajbIX
rpynmnax: yueOHasi rpyIna pa3OouBaercs Ha HECKOJIBbKO HEOOIbIUX IPYIII — 110 2-3 YeJloBeKa.

Kaxnas rpynmna BbINONHSET 3a/laHue (J1JaOOpaTOpHBIE OMBITHI) U3 J1a0OPATOPHOrO MPAKTUKyMa
no ¢usnueckoit xumuu. IIporecc BbIMOIHEHHS Ja0OPATOPHBIX OIMBITOB OCYIIECTBISETCS Ha OCHOBE
oOMeHa MHEHMH U BBIOOPA ONTUMAJIHOTO ITyTH PELICHUS.

Ha ocHoBaHMM NOJyYyeHHBIX JAHHBIX 10 BCEM OIbITAM KaXKIbIH CTYAEHT 3aIlOJIHAET CBOMU
71a00paTOPHBIN JKypHaJI, TJIe 3allUCBHIBAET PE3YJIbTAThl ONBITOB, HAOIIONEHUS, COCTABISCT YPaBHEHUS
peakuuil XMMHYECKHMX IPOLIECCOB, €CIM HYXXHO IPOM3BOAMT COOTBETCTBYIOLUE pacueThl H
pe3yJbTaThl IPECTABISACT B BUJE rpauuecKoil 3aBUCUMOCTH.

Ha co0ecenoBanuu ¢ npenojaBaTeiaeM CTYACHT MPEACTABIAECT OPOPMIICHHBIN OTUET IO JaHHOU
nabopaTopHOil paboTe M OTBEYaeT Ha BONPOCHI MpErNojaBaTes, CBA3aHHBIE C METOAMKON pPabOTHI,
pe3ynbraTamMu U BbiBojaMu. [lo psaay pa®oT mpexycmarpuBaeTcsi NMPUMEHEHHE TECTOBOIO METoAa
«3aILUTBD).

['pynmnoBas pabota B XUMHUYECKOU J1aOOpaTOPUHN CTUMYJIUPYET COIrJIACOBAHHOE B3aUMOJICHCTBUE
MEXJy CTYICHTaM{, OTHOIIECHHS B3aUMHOW OTBETCTBEHHOCTM M  cOTpyAHuMuecTBa. [lpu
(GOpMUPOBAHUN TPYMNIl YUYUTHIBAETCA JBa IPU3HAKA: CTENEHb XHUMHUYECKOH MOATrOTOBIEHHOCTU
CTYJCHTOB M XapaKTep MEXJIMYHOCTHBIX OTHOWIEHUH. B psnme cioydaeB cTyaeHTaM caMHUM
npejiaraeTcsi pa3oUTbCs Ha TPYIIBL, COCTaB KOTOPHIX BIOCIEACTBUU MOXKET KOPPEKTHPOBATHCS IS
MOBBIIIEHUS KauecTBa paboThI.

B naGopaTopHOM NpakTHUKyMe€ MNP BBINOJIHEHUU OTIEJIBHBIX OIBITOB HCIOJB3YETCS METO]
poOJEeMHOT0 OOy4eHUs: CTYAEHT MOJy4aeT 33JaHue Ha XMMHUYECKUH MpOILEcC, METOJUKY KOTOPOIo
OH JOJDKEH I0a00paTh CaMOCTOSATENBHO, HCXOIA M3 MMEIOUIMXCS PEakTHBOB, OOCYAMTb €€ C
IIPENoAaBaTeleM U 3aTEM MPUCTYIIUTD K €r0 BBITIOJIHEHHUIO.

7. HIEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUA J1JIA
CAMOCTOSTEJABHOMN PABOTHI OBYYAIOIIUXCS MO JUCHUILIUHE (MOJIYJIIO)

JIeKImoHHEIC 3aHATHSA, a TAKKC IMPAKTUICCKHUEC U na60paTopHHe 3aHATUA IIPOBOIATCA 1 pas
B IB€ HCEACIH. Ilocne oxoHuaHHA HU3Yy4YCHUS 1<a>1<n0171 TEMBI CTYACHTBI IPOXOIAT TCCTHUPOBAHUC,
CO6CCCI[OB3.HI/IC, BBIIIOJIHA-FOT KOHTPOJIbHBIC pa6OTLI.

7.1. IlepedeHb-yueOHO-METOUUECKOT0 0OecTIedeHHsI ISl 00YYAIOIINXCS MO TUCITUILINHE:

1. 'epacumos S.U. u np. Kypc ¢pmsmueckoii xumun.M.: Xumus.1969,1.1;1970,1.2.



2. Kupees B.A. Kpatkuii kypc puznueckoit xumuu. M.: Xumus, 1978
3. Epemun E.H. OcCHOBBI XUMHYECKOW KHHETHKH. Y4eOH.mocoOue. M.: BhICIIas
mKoia,1976.
4. Namackun b.b., [letpuit O.A. Dnexkrpoxumusi. YuyeOH.mocobue. M.: Bbicias mkona, 1987.
5. Kaprymmnackas A.W. u ap. COopHUK 3a1a4 10 XUMU4Yeckol TepmoauHamMuke. M.: Bricias
mkoJja, 1983.
6. Kucenesa E.B. u ap. CoopHuk npumepoB u 3ama4 no guznyeckord xumuu. M.: Bricmias
mKoJja, 1983.
7.KpaTkuii cipaBoYHHUK (PU3MKO-XUMHUYECKUX BEJIWYMH, MoJA.pefakuueid Papnens A.A. u
ITonomapesoii A.M. JI.: Xumust,1983.
8. 'enbpman M.H. Konnoungnas xumus/M.U. I'enspman, O.B. KoBanesckas, B.I1. KOctparos.
— Cm0.:JIanb, 2005. — 336 c.
9. 3umon A.JI. Komnongnas xumust/A.Jl. 3umon. — M.: AT'AP, 2005. - 320 c.

7.2. Yka3zanus JJIA O6y‘-IaIOI_I_[I/IXC$I 110 OCBOCHHIO JUCIUIIIIMHBI

Tadauua 7.1. Cogep:kaHue caMOCTOATEIbHO Pad0ThI 00y4aKOIINXCS

Tembi/6onpocnl, évinocumsie na camocmoamenshoe uzy- | Kon-eo | @opmot
No yenue uacog |Po0OMY
/n
['padrueckue u aHanTUTHYECKHUE METO/IbI OLICHKU OTKJIOHEHUH 2 | cobecenoBanue
I. | CBOMCTB  peaJbHbIX CHUCTEM  OT  CBOMCTB  HJCAJIBbHBIX.
TepMoanHaMuyeckue CHCTEMbI. TepMOIMHAMHYECKHUE CHUCTEMBI.
Tepmonunamuueckue nepeMeHHble. CTaHAApTHBIE COCTOSIHUA U
CTaHJIapTHbHIE TEIUIOTHl XUMUYECKUX PEaKUil.
3aBUCHUMOCTh TEIJIOEMKOCTH OT TEMIEPATyphl U PacyeThl 2 | cobecenoBanue
.2 | TeroBBIX A((PEKTOB peaKInid. TECTOBBII
KOHTPOJIb
M3mMeHeHne  SHTPONMM  W30JMPOBAHHOM  CUCTEMBI H 2
3. | HampaBleHHe mpolecca.
KucnorHo-ocHOBHOM KaTan3 B MIPOMBIIICHHOCTH. 2 | cobecenoBauue
4. | I'ereporeHHslii KaTajau3 B NIPOMBILUICHHOCTH. LleonuTer u ux TECTOBBII
cBoiicTBa. MeTaylyibl Kak KaTanu3atopsel. [ [pomblliuieHHBIN KaTanu3 KOHTPOJIb
DJEeKTpOoaN3 B MPOMBIIUIEHHOCTH. bopbba ¢ koppo3uei. 2 | cobecenoBaHue
5. TECTOBBII
KOHTPOJIb
[ToBepXHOCTHBIE ABJIEHUS B AUCIIEPCHBIX CHUCTEMAX 2 | cobecenoBanue
6. | I[loBepxuoctHO-akTHBHBIE BemecTBa ([TIAB). Ctpoenue
[TAB
VpaBuenue ['u66ca. [ToBepxHOCTHASI aKTUBHOCT. 2 | cobecenoBaHmne
7.
N3oTepma moBEpXHOCTHOTO HATSYKEHUSI. 2 | cobecenoBanue
8. | OnpeneneHre MOBEPXHOCTHOI'O HATSDKEHUS MO METOLY
PeGunpepa.




VYpaBuenue Jlenrmiopa u Opeitaanmxa. 3 | cobecemoBanme

9. | U3orepma ancopbunu. CtpykTypooOpa3oBaHue. TECTOBBIN
KOHTPOJTb
Peonorndeckue W CTPYKTypHO-MEXaHMUYECKHE CBOWCTBA 3 | cobecenoBanue

10. | muCTIepCcHBIX CHCTEM.

HNUTOI'O: 22

8. OHEHOYHBIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "
MNPOMEXYTOYHOM ATTECTALIUA

Bonpocwt ona covecedosanusn
no pazoeny «@usuueckas Xumuny

Bapuanr 1
1. TlpuBeaute wu3BecTHbIE BaM (OPMYJIHUPOBKM TIEPBOTO Hayala TEPMOAMHAMUKH H
HaIMIINUTE €ro MaTeMaTU4YeCcKoe BhlpaskeHue. [IpoBeanTte ero aHaiu3 MNpu pa3aIudHbIX YCIOBUSAX.

2. UYro Ha3pIBaeTcs TepMOIMHAMUYECKoi cuctemMon? Kakue cucTeMbl Ha3bIBAIOTCA
W30JUPOBAHHBIMH ?

3. Kakue cucremsl Ha3bBatoTCA 3aKpbITBIMUA? OTKpbITBIMU? [IpuBEaUTE IPUMEDPEI.

4. Yto Takoe BHYTPEHHSS SHEPT U] CUCTEMBI?

5. Uro HazbiBaeTcs (yHKIMEH coctosiHUS cuctembl? [lepeuncnure u3BecTHbIE BaM (DYHKIIMH
COCTOSIHMSI.

6. Uto Ha3bIBaeTCS TEIUIOBBIM (PPEKTOM peaKkiium?

7. Uemy paBHa paboTa paclIMpeHHs OJHOTO MOJIS HAEATbHOTO raza MpH H30XOPHOM,
n300apHOM U U30TEPMHUYECKOM Tporieccax?

8. KakoBa cBs3b SHTAJIBINK C BHYTPEHHEU HEPTrUeii?

9. Yro Ha3bIBaeTCS yAEIBHOW, MOJIIPHOM, CPETHEN U NCTUHHON TEIIOEMKOCTHIO?

10. ChopmynupyiiTe HyJIeBOE HaYaI0 TEPMOIUHAMHKH.

11. Chopmynupyiite 3akon ['ecca u ero cieacTBusl.

12. Yto Ha3bIBaeTCS CTAaHAAPTHOM TEIUIOTOM 0Opa3oBaHUs BeliecTBa?

13. Yro Ha3bIBaeTCs CTAaHAAPTHON TEIUIOTON CropaHMs BeliecTBa?

14. Kak paccuuTaTh CTaHIApTHBIA TEIUIOBOM A((PEKT peakmuu ¢ MOMOIIBI CTaHIAPTHBIX
TEIUIOT 00pa30BaHMsI U CrOPaHMsI?

15. Kakoe cooTHOIIIEHHE UMEETCS MEKIY TEIIOBBIMU 3 (HeKTaMu peakliu Mpu MOCTOSTHHOM
00BeMe U MOCTOSHHOM J1aBJICHUU ?

16. Kak TtermoBoil 3¢h(}EeKT XMMHUYECKON peaklud 3aBHCHT OT TemrepaTypbli? BreiBenute
muddepeHnmanbayto hopmy ypaBHeHus Kupxroda.

17. BeiBenute ypaBHenue Kupxroda B unTerpansHoii popme.

18. N3meHeHMe TEMIIOEMKOCTH CUCTEMBI B XOJE€ pEaklUud B HEKOTOPOM HHTEpBaje
Temrepatyp MeHblle Hyns. Kak u3meHsiercs TemioBoil >PQeKT 3Toi peakluy MpH MOBBIIICHUH
TEMIIEPATyphI B JAHHOM HHTEpBaje?

19. U3meHeHue TEMIOEMKOCTH CHUCTEMBI B XOJ€ pEakldd B HEKOTOPOM HWHTEpBaje
temneparyp Oonbiie Hymd. Kak m3Mmensiercs TteruioBoil 3¢ddekT 3Toi peaknuu NpU MOBHIICHUH
TEMIIEPaTyphl B JAaHHOM HHTEpBaie?

20. IlpuBenure QOpPMYIHPOBKM BTOPOrO Hayajga TepMOJMHAMUKW. Hanwmmure ero
MaTeMaTHYeCKOE BBIPAXKEHHE SISl 0OpATUMBIX 1 HEOOpATHUMBIX MPOIIECCOB.

Bapuanr 2

1. HanmummTe MateMaTndeckoe COOTHOIIIEHHE MEXTY SHTPOIUEH U TEIUIOTOH HEOOpaTuMOro
nporiecca.

2. Kak paccuuTarth M3MEHEHHE SHTPONUHU B Tporiecce (a3oBOro mnepexoaa (UCIapeHwue,
MJIaBJICHUE, BO3TOHKA)?







3. Kak paccuuTsIBaeTCsi U3MEHEHUE SHTPONMHN CUCTEMBI IIPU IIPOTEKAHUU XUMUYECKUX
peaxkiuii 1o U3BECTHHIM 3HaUYEHUsAM S° y4acTHUKOB peakiuu? [Ipuseaure npumep.

4. MoXHO M CyguThb IO 3HAYEHUIO DSHTPOIIMM O HANpaBIEHUH IIpoliecca B
HEU30JINPOBAHHOM cUcTeME (OTKPBITON U 3aKPBITO)?

5. Kak cBs3ana 3HTpoONHUs ¢ TEPMOJUHAMHYECKON BEPOSITHOCTBIO cuctembl? IIpuBenure
ypaBHeHue bonbliMana v 00bsICHUTE 3HAUEHUSI BXOJSAIINX B HETO BEIMYHUH.

6. Kakue Bpl 3Haere TepmonuHamMudeckue notenuuansl? [pusenure Gpopmyiisl 1t Ux
pacuera ¥ 00J1acTh IPUMEHEHUS.

7. 1lpyn KakuX ycCIIOBUSX BHYTPEHHSS DHEPIHsl MOMKET CIIYXKUTb KPUTEPHEM HAIpPaBICHUS
nporecca?

8. Ilpm kakux yCIOBMSX W3MEHEHHE SHTAIBIIMU SIBISIETCA KPUTEPHUEM BO3MOKHOCTH
CaMOIIPOU3BOJILHOTO Tpolecca?

9. Kak u3mensiercst sHeprusi ['m60ca u sHeprus I'eabmronbia npu U30TEPMUYECKOM
pacIIipeHNH OAHOTO MOJIS UAEATIBHOTO ra3a B uHTepBajue ot Vi 10 Va?

10. Yemy paBno 3Hauenue AG 115t oOpaTUMOM peakiui B COCTOSIHUM PaBHOBECHS?

11. Vcnonb3ys ypaBHeHue bosbiiMaHa MoKaxuTe, K KAKOMY 3HAUEHHUIO CTPEMUTCS SHTPOIUS
U/1€aIbHOTO KPUCTAJUIA IPU NPUOIMKEHUH TeMIepaTypbl K aOCOIIOTHOMY HYJIIO.

12. IlpuBeaute GOPMYITHPOBKY M MAaTEMaTHYECKOE BHIPAKCHHE 3aKOHA JICHCTBYIOMIMX Macc
JUIs OOpaTUMBIX PEaKIMH.

13. CdopmynupyiiTe onpenencHrne XUMHUIECKOTO paBHOBeCHS. UTO MPOU30MIET TpH
PaBHOBECHH CO CKOPOCTbIO 0OpPaTHOM peakimu, eciIi CKOPOCTh MPSIMOI yBenU4YuTCs BABoe?

14. Hanmmure ypaBHEHHE H30TEPMBI XUMUYECKOH peakiyn Bant-I'odda nnokaxkute, kakue
BONPOCHI MOXKHO pellaTh, IPUMEHSISI €TO0.

15. Kakue ¢akTopsl BIUsAIOT Ha KOHCTaHThI paBHOBecus K, u Kc?

16. HamumunTte ypaBHEHHE 3aBHCUMOCTHM KOHCTaHThl XHUMHUYECKOI'O pPABHOBECHs OT
TeMIepaTypsl B TuddepeHIrnaIbHoi GopMe U POAHATH3UPYUTE €To.

17. BoiBeauTe ypaBHEHHE 3aBUCUMOCTH KOHCTAHTHI PABHOBECHUS OT TEMIIEPATYPHI.

18. TlokaxkuTe Ha MpUMEpax CIOCcOOBI pacueTa u3MeHeHus 3Heprun [ mb0ca u sHeprun
['eapMrosbia B X07€ XMMUYECKON peaKIuy.

19. BeiBeaure ypaBHEHMsI U30XOpbl U M300apbl XMMHUYECKOH peakuuu. YTO MOXKHO
paccumMTaTh ¢ UX MOMOIIBIO?

20. BoiBenuTe ypaBHEHHE AJI pacueTa KOHCTAaHThl XMMHUYECKOI'O PaBHOBECHSI PEAKLMU C
MIOMOILBIO CTAHJAPTHBIX TEPMOJINHAMUYECKHX BEJIMYMH — U3MEHEHHUS SHTAIBIINU U SHTPOIIHU.

Bapuant 3

1. OnumMTe NpUHIMI pacyeTa COCTaBa PAaBHOBECHOM CMECH MO UCXOJAHOMY COCTaBYy M
KOHCTaHTE paBHOBeCHs. UTO Takoe TEOPETUUECKU BBIXO MPOIYKTa peakun?

2. KakoBo BIMSIHHE JTaBJICHUS HA MOJIOKEHUE PABHOBECHS PEAKIIHM, MPOTEKAIOIINUX B
ra3oBoii (aze? IlpuBeaure npumep.

3. [IlpuBemute mnpumep oOpaTMMOW TeTeporeHHOW peakiuu. Kakas cymecTByeT
3aBHCHUMOCTb MEXy JaBJICHUEM JUCCOLUALMU U KOHCTAHTOW paBHOBECHS ?

4. YeM 0TIMYAIOTCSI TOMOT€HHBIE M T€TEPOTreHHbIE CUCTEMBbI? [laiiTe onpenesieHne MOHATHIA
«aza» u «xommonenT». IlpuBeanure npumepsl. YTO Takoe YMCIIO HE3ABUCUMBIX KOMIIOHEHTOB?

5. UTo Takoe YHCIIO TEPMOJMHAMHUYECKHX CTerneHei cBo0ombI? ChopMymupyHTe MpaBUiIo
¢a3 I'mb6ca. Paccumraiite BapMaHTHOCTb CHUCTEME, COCTOSIIECH W3 BOJHOTO pPacTBOpa caxapo3bl B
MIPUCYTCTBUH BOJASHOTO Mapa U HaXOAIIEHCS B 3aKPBITOM CTEKJIISIHHOM COCY/E.

6. Uro Takoe numarpamMMa coctossHMA?  M300pasuTe  AMarpaMmy — COCTOSIHHSA
OJIHOKOMIIOHEHTHOU CHUCTEMBI (Ha MpUMeEpPE BOAbI) U OMUILUTE €€.

7. BpiBenute ypaBHenue Kuameiipona st (asoBbIX MpeBpalleHHH HHIUBHIYaJTbHBIX
BenlecTB. [lonb3ysich UM, OOBSCHUTE HAKIOH JIMHUW PaBHOBECHS KUJAKAS BOJA — JieJ B CTOPOHY OCH
JIaBJICHUH Ha AMarpaMMe COCTOSIHUS BOJBI.

8. BeiBegure ypaBHeHue Kianeiipona—Kitaysnyca nns npoueccoB ucnapeHus (KUIEHHS).
[TokaxuTe, Kak MOXHO UCIIOJIB30BaTh 3TO YpaBHEHUE B TEXHOJOTHYECKUX MPOIIECCaX.

9. Onumure mnpuMeHeHHe TepMorpaduueckoro ananmza B (apmauuu. OObsICHUTE

¢bu3NYecKuil CMBICT OTHENbHBIX YYaCTKOB KPUBBIX OXJIQXKIECHUS HWHIUBUAYAIbHBIX BEIIECTB U
OMHApHBIX cMeceH.



10. U300pa3ute auarpammy IUIaBIE€HUS HEU30MOP(HOI OMHAPHOM CMECH JEeKapCTBEHHBIX
BELIECTB, ONMIIWUTE TMPUHLIUI €€ [OCTPOCHUS C HCIHOJIb30BAHUEM KpPHUBBIX OXJIAXKICHUS.
Cdopmynupyiite 1 00BACHUTE NPABUIO phlyara MPUMEHHUTENBHO K TarpaMMaM COCTOSTHHUSL.

11. Ucnonb3ys auarpaMMy IJIaBieHUs, CPOPMYIUPYHTE MOHITHE 00 IBTEKTUYECKUX CMECSX.
[TpuBenure npuMepbl IBTEKTHMYECKUX OMHAPHBIX CMECE JIEKapCTBEHHBIX BEIIECTB (C YKa3aHHUEM
TEMIIEPATypbl MJIABJICHUS U COCTABA).

12. TlpuBeaute pauarpammy IUIaBieHHs OuHapHOW cMecH, oOpasymooueil B paciuiaBe
XUMUYECKOe coenunenue. [laiite onrcanue Bcex ee (pa30BhIX MOJIEH U KPUBBIX PABHOBECHS.

13. Onummure TpeyronpHuk ['nd6ca ams orobpakeHust cocraBa TpoitHbIX cMmecell. [Tokaxure
Ha KOHKPETHOM IMpUMeEpe, KaK C €ro MOMOUIbIO OINpPEAEIUTh COCTaB CMECH B KOHKPETHOM TOYKE
JIarpaMmmbl?

14. Cdopmynupyiite 3axkoH Paymst u BeIBeAWTE €ro MaTeMaTH4ecKoe BbIpakeHue. UTo
Ha3bIBACTCs MealbHbIMU pacTBOpaMu? IIpuBenure npumepsl.

15. Kak BBIMISAST AuarpamMmbl  “IaBiieHHEe — COCTaB” W ‘‘TeMmeparypa —CcocTaB” IJis
ueaIbHbIX U JUISl HeUleanbHbIX pacTBOpoB? Chopmynupyiite 3akoH JlanbToHa.

16. Cdopmynupyiite mnepBbiii 3akoH KonoBanoBa. WmumocTpupyiTe €ro ¢ MOMOILBIO
JMarpamMMmbl «J1aBJIEHUE — COCTaBy.

17. KakoBbl NpHUYMHBI OTKJIOHEHMH OT 3akoHa Paynsa? Kak oHum oroOpakaroTcs Ha
ouarpamMmax  «uaBieHue — coctaB»? Cdopmynupyiite Bropod 3akoH KonoanoBa. Uro Takoe
azeotponsl? [IpuBeaure npumepsl.

18. OnuuuTe CBOWCTBA a3€0TPOINa <«ATUIOBBIM CIHUPT — BOJA» U CHOCOOBI IMOIYy4YEHUS
abcomotHOro (100%) criupra.

19. Omnmmmre cnocoObl TEPETOHKH pacTBOPOB C HEOTPAHMUYEHHO PACTBOPUMBIMHU
KHUJIKOCTSIMU M MX 00lue 3akoHOMepHOCTH. [TokakuTe ¢ MOMOIIbI0 JuarpaMM KHIIEHUS
«TEMIIEpaTypa — COCTaB», KAKOW KOMIIOHEHT MOKET ObITh BBIJIETIEH [IEPETOHKOM B YUCTOM BH/IE.

20. Kak BBIMIAIUT quarpaMMma COCTOSIHUSI OMHApHOW CHUCTEMBI, COCTOALIEH U3 OrpaHUYEHHO
pacTBOpuUMBIX Xxuakoctei? Uto Takoe kputnueckas temnepartypa pactBopenus (KTP)? Ilpusenute
npumepsl cMmeceit ¢ BepxHer KTP.

Bapmuanr 4

1. Chopmynupyiite npaBuino AnekceeBa. M3o0pasute nuarpaMMmy pacTBOPEHHsI CUCTEMBI U3
JIBYX XUIKOCTEN C HMKHEW KPUTHUYECKOM TeMIlepaTypoi pacTBopeHus. [IpuBenure nmpumMepsl Takux
CMECEH.

2. OObsiCHUTE MPUYMHBI U YCIOBUS OrPAHUYEHHOIO U HEOIPAHUYEHHOI'O PACTBOPEHHUS
xkuakocred. IlpuBenure mpuMmepsl OrpaHMYEHHO CMeMMBarOIMXCs kuiakocredl ¢ asyms KTP u
ONUIINTE UX CBOMCTBA. M300pasure quarpaMMmy pacTBOPEHHUS.

3. OnummuTe NEPEeroHKy BELIECTB C BOASHBIM NapoM. Ha kakoMm 3akoHE OCHOBaH 3TOT
npouecc? BoiBenuTe ypaBHEHHE Ul pacueTa MOJISIPHON Macchl IEPErOHAEMOT0 BEIIECTBA.

4. OnuiurTe NpUMEHEHNE NIEPETOHKHU € BOASHBIM NapoM B ¢apMmanuu. BeiBeaure ypaBHeHME
Juid pacdera ko3 duimenTa pacxojaa napa.

5. Omnumure NpuMEHEHHE >KUIKOCTHOM SKCTPAKIUMU B TEXHOJOIMM JiekapcTB. Ha kakom
3aKOHE OCHOBaH JTOT mnpouecc? IlpuBeaure MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHA. BwiBenute
YpaBHEHUE JUIsl BBIUYMCIICHUS CTEIICHU U3BJICUCHHUS BEIIECTBA.

6. Chopmynupyiite 3akoH pacnpeneneHus HepHcra. BeiBenute ypaBHeHHMe 11 pacuera
PaBHOBECHON KOHIIEHTPAIIMK DKCTParupyeMoro BEIIECTBa B MCXOJHOM pacTBope (paduHare) mocie
OJIHOKPAaTHOM ¥ MHOTOKPATHBIX ONEPALNNA IKCTPArUPOBaHUS.

7. BeiBequTe ypaBHEHHUE JUIsl BBIYMCICHUS KOJIMYECTBA HKCTPArMPOBAHHOTO BellecTBa. UTo
TaKO€ CTEIICHb U3BJICYCHUS NP KUJKOCTHON DKCTPAKLIMH ?

8. ChopmynupyiiTe MOHATHE O PAcTBOpax, O PACTBOPEHHOM BEUIECTBE M PACTBOPHUTEIE.
Kakue tunsl pactBopoB cymiectBytoT? IlpuBeante pasnnuHble ciocOObl BBIPAaXKEHUS KOHIEHTPALUU
BEILIECTB B pacTBOpax.

9. Yto Ha3pIBacTCAd KOJUIMTAaTUBHBIMM CBOMCTBamMM pacTBopoB? Kakne u3 Hux Bel 3Haere?
Onumure KpUOMETPUYECKMH METOJ ONpPEIENICHHsS MOJISIPHOM Macchl pPacTBOPEHHOIO BEIIECTBA
(HeanexTponuTa). BeiBenuTe cooTBeTCTBYIOIIEE ypaBHEHHE. UTO Takoe KpUOCKOIMUYEcKasi KOHCTaHTa?

10. BeiBeiute ypaBHEHHE /ISl BBIYMCIECHUS MOJIIPHOM MacChl paCTBOPEHHOI'O HEIJIEKTPOIUTA
70yJIMOMETpUYECKUM MeTOZoM. UTo Takoe 30y IMOCKONnYecKas KOHCTaHTa?



11. B uem 3akmrogaercsa sBieHHe ocMoca? Kak BBIYMCIAETCS OCMOTHYECKOE [1aBICHUE B
pactBopax HednektponutoB? IlpuBeaure ypaBHenue Bant-T'odpda. Onummre ocMoMeTpuyecKuii
METO/| ONIPEAEIEHUS MOJISIPHON MaccChl BEIIECTB.

12. KakoBa BenmwuMHa OCMOTHYECKOTO MdaBieHHs kpoBu? IlpuBenute Kiaccudukaiuio
pacTBOpPOB IO BEJIUYMHE OCMOTHMYECKOro nasieHus. Kak B MeIUIMHE HCHOJIB3YKOTCS CBOMICTBa
TUIIEPTOHUYECKUX pacTBOpoB? UTo Takoe M30TOHUpPOBaHUE?

13. Kak BBIUMCISETCS OCMOTHMYECKOE MAABJIEHUE B PACTBOpAaX 3JEKTPOIUTOB? BriBenute
ypaBHEHHUE, CBS3bIBAIOLIEE M30TOHUYECKUN KOI(D(PUIMEHT CO CTENEHBIO AUCCOLUAIMM AJIEKTPOJINTA.
Uro Takoe Kaxylascs CTENEHb AUCCOLMALUN CUIIBHOIO IEKTPOJINTA U KaK €€ BBIYUCINUTD?

14. YUrto Takoe nu3uc, remonus, mwiasmonus? [Ipuseaure npumepsl. YTo Takoe 0CMOTHYECKUIMA
k03puurent? Kak MOKHO paccuuTaTh €ro BEJIUYUHY ?

15. TlpuBenute ypaBHEHHS JUIsl BBIYHCICHHUS HW30TOHHUYECKOTO Kod(duimenta mo
COOTHOUICHUIO BEJIMYMH OCMOTHYECKOTO JIaBJIECHUS, JEIPECCHM 3aMEp3aHusl U  IOBBIIICHUSA
TEMIEPATypPbl KUIIEHUS] PAaCTBOPOB AJIEKTPOJIUTOB.

16. 310%uTE OCHOBHBIE TIOJIOKEHUS TEOPUH JIEKTPOIUTUYECKON ucconranuu AppeHuyca.

17. Yto Ha3pIBacTCA CTENEHBIO NUCCOLMALMM M KOHCTAHTOM OUCCOLMALMHU DJIEKTPOJIHUTA?
Kakum ypaBHEHHEM OHU CBSI3aHBI JIPYT C Ipyrom?

18. Kakue cBoiicTBa pacTBOpUTENs OMNPENENSIOT €ro CIOCOOHOCTh HOHHU3MPOBATH
pacTBOpsieMOE BEIIECTBO?

19. Yro Takoe pH pactBopa? Kak BennunHa pH cBs3aHa ¢ MOHHBIM MPOU3BEICHUEM BOJBI?
[Mokakute Ha mpumepe pacuyet pH mo koHueHTpauu HoHoB H' 1 Ha060poT.

20. OnMHaKkoBa M KOHCTaHTAa JUCCOLMALMH JJIEKTPOJIMTA B PA3JINYHBIX PACTBOPUTENAX?
OTBeT WUTIOCTPUPYUTE IPUMEPaMH.

Bapuanr S

1. Yro Ttakoe pasBeaeHue pacrsopa? BriBenute ypaBHeHHE 3akoHa pa3BeaeHUss OcTBaibaa
JUlsl OMHAPHOTO 3JIEKTPOJIMTA.
[lepeuncnure OCHOBHBIE MONOKEHUSI TEOPUN CHIIBHBIX IEKTPOIUTOB Jlebas—XroKKes.

2. Yto Takoe aKTHBHOCTb U KOX(PUIMEHT aKTMBHOCTU 3JIEKTpoiuTa B pactBope? Kakum
YpaBHEHHEM aKTHBHOCTh CBSI3aHA C KOHIIEHTpaIen?

3. Yro Takoe Oy¢epHble pacTBOphl? BeiBenute ypaBHeHHe, cBsi3biBaromiee pH OydepHoro
pacTBopa C COOTHOIICHHWEM KOHIIGHTpaluii W 00BEMOB pacTBOPOB KOMIIOHEHTOB (Ha NpuMepe
arieratHoro oydepa).

4. Yto takoe OydepHas eMmkocTh pactBopa? ONHUIIUTE MOTCHIMOMETPHUYECKUH METOH ee
HKCIEPUMEHTAIBHOTO ONpeAEIeHUs ¢ TOoCTpoeHueM rpaduka «pH — o0beM TUTpaHTay.

5. Kakue KOMIIOHEHTHI KpOBHU cO37al0T €€ OydepHylo eMKocTh? BriBenute ypaBHEHUs AJIs
Beruncienus pH u pOH pactBopos.

6. Uro Takoe mMONBMKHOCTH HOHOB? UYeM OHa OTIMYAETCSI OT aOCONIOTHOM CKOPOCTH
nBkeHus? Kakue nonsl 001agaroT HauboubIIed MOABMKHOCTBIO U TIOYEMY ?

7. Jlaitite onpeeneHue yaeabHOW U SKBUBAJECHTHOU DJIEKTPUYECKOW MpoBOAMMOCTH. Kakum
MaTEeMaTUYECKUM BBIPAKEHUEM OHM CBSA3aHbl JAPYT C APYTOM M C 3JIEKTPUUYECKUM COINPOTUBICHUEM
pactBopa?

8. Uto Takoe SKBHBAJICHTHAs 3JIEKTpUYECKasi IPOBOJUMOCTD NPU OECKOHEUHOM Pa3BEACHUU ?
[TpuBenuTe npumep ee pacueta ¢ nomousio 3akoHa Konbpayma. ChopMyaupyHTe 3TOT 3aKOH.

9. Yrto Takoe KoHaykromeTpusa? Kak c mOMOUIbIO JaHHBIX KOHJIYKTOMETPHUYECKHX
U3MEPEHUIl MOXXHO pacCUMTaTh CTENeHb W KOHCTaHTYy JUCCOLMALMU (MOHM3ALUHU) C1aboro
aneKTpoauTa’?

10. OnumuTe OPUHIUN KOHAYKTOMETPUYECKOTO TUTpOBaHMA. [IpuBeanTe TUIBI KPUBBIX
TUTPOBAHUS IS CIIy4aeB CUJIBHBIX U CJIA0bIX KMCIOT U OCHOBAHUH, a TAK)KE UX CMeceH.

11. U3noxwute 3akoHbl Papajes A 37IEKTPOIU3a.

12.Y10 Takoe snektpon? W3 yero cocTouT rajpBaHuyeckas 1enb? Kak ycTpoeH XUMHUYECKUI
UCTOYHUK TOKa (TalbBaHUYECKUH 351eMeHT)?

13. YUro Ha3bpIBaeTcs 3JEKTPOXMMHMUYECKHMHU PEAKIUSMU M B YE€M HUX OTJIMYUE OT APYTUX
OKHCIIUTEIbHO—BOCCTAHOBUTENbHBIX Peakuuii?

14. Kak Ha3bIBalOTCA AJIEKTPOJIbI, HA KOTOPHIX IMPOUCXOAMUT PEAKIMSI BOCCTAHOBJIEHUS M Ha
KOTOPbIX MJEeT peakuus okucieHuss? Kak 3apsokeHbl aHOJN M KaToA B 3JIEKTPOIM3Epe U B
rajlbBaHN4YECKOM dJIeMEHTE?



15. Kakue moTeHumanbl M Ha KAaKMX MOBEPXHOCTAX pasjesia BO3HHKAIOT B paboTarolieM
rajibBaHn4yeckoM areMmente? Kakue U3 HUX MEMIAIoT MPH 3JIEKTPOXUMHUYECKUX M3MEPEHUSAX U KaK MX
MO’KHO YCTPaHUTh?

16. Onumure ycTpoHCTBO UM NMPUMEHEHHE 3JIEKTPOJOB IepBoro poxa. IlpuBenurte mpumepsl
AJIEKTPOAHBIX PEAKLUH, MPOTEKAIOIIUX HA HUX, U (POPMYJIbI 3aIIMCU HIIEKTPOIOB.

17. Onummre ycTpoWcTBO U MPUMEHEHHE 3JIEKTPoA0B BTOporo poja. Ilpusenurte npumepsl
AJIEKTPOAHBIX PEAKLUH MPOTEKAIOUINX HA HUX, U (POPMYJIBI 3aIIUCH 3JEKTPOIOB.

18. Onummure ycTpoicTBO ¥ MPUMEHEHHE BOAOPOJHOrO EKTpoaa. YTo Takoe cTaHAApTHBIN
BOAOPOAHBIN AiekTpon? Yemy paBeH ero noreHuuan npu 25°C?

19. Yro Takoe 3JIEKTPOJBMXKYIAsl CHJIa TajJbBaHM4eckoro annemeHnra? Kak ee paccuumrarh C
MOMOIIBIO ANMEKTPOAHBIX moTeHnuanoB? Kakum ypaBHenuem OJIC cBszana ¢ AG® peakuuu,
IIPOTEKAIOLIEHN B 3JIEMEHTE?

20.BeiBequte ypaBHeHHe HepHcra nis pacdera 3JIEKTPOJABMIKYILEH CHIIBI FaJIbBAHHMUYECKOTO
AJIEMEHTA U MOTEHIMAJIOB OTJEIIBHBIX MIEKTPOIOB.

Bapuanr 6

1. YUto Ha3bIBaeTCA CTaHAAPTHOM ANEKTPOABMKYIIEH criioi? Kak oHa CBA3aHa C KOHCTAHTOM
PaBHOBECHSI PEAKINH, IPOTEKAIOIIEH B TaJIbBAHUYECKOM 3JIEMEHTE?

2. Kakune ranpBaHMUYECKHE JIEMEHThI HA3bIBAIOTCS KOHIIEHTPAUUOHHBIMU? Kakue BelInYrHbI
MOYHO ONPEAEIUTh C UX TOMOUIBI0?

3. YTo Takoe OKUCIUTEIbHO—BOCCTAHOBUTENBHBIE 3JIEKTPO/IbI U TAIbBAHUYECKUE FJIEMEHTHI?
Kakue BenmnumHbI MOXKHO ONPEAEIUTh C UX TOMOIBIO?

4. Yro Takoe noreHmomerpusa? Kakue noteHunmoMerpuueckue Metoibl Bel 3Haere?

5. Onumure ycTpolCTBO CTEKJISIHHOTO AJIEKTPOJIa U puHIMN AelictBus pH-Merpa.

6. Uto Ha3bIBaeTCA XMMHYECKOM KUHETUKON? [IpuBenuTe onpeneneHne cpeaHel 1 MICTUHHOM
CKOPOCTH XMMHYECKON PEAKIUU.

7. Kak M3MEHAI0TCS CKOPOCTh XMMHUYECKOW pEaklMM U KOHIICHTPAlMU Pearupyronmx
BemecTB Bo BpemeHu? [IpuBenure rpadudeckue 3aBUCUMOCTH.

8. M351oxkuTe 3aKOH IEMCTBYIOIMIMX MAacC U MPUBEANTE €r0 MaTeMaTUYECKOe BbIpaxkeHue. Yto
TaKoe KOHCTaHTa CKOPOCTH?

9. Urto Takoe MOJIEKYJISIPHOCTh XUMHUYECKON peakuuu? WM3moxkuTe KHUHETHYECKYIO
KIIACCU(PUKALIMIO XUMHUYECKHUX PEAKIIMiA Ha OCHOBE UX MOJICKYJIsipHOCTH. [IpuBeanTe puMepsl.

10. Yto Takoe mopsgok xumMuueckon peakiuu? Kak oH ompexaenserca? B kakux ciyyasx
KHUHETHYECKUH MOPSJIOK pEeaklMK paBeH MoJieKysipHocTtu? [IpuBeauTte npuMmepsl.

11. MoXxHO JIM MO HaNMMCaAaHHOMY YPAaBHEHHIO XMMHUYECKON peaklMu MpeacKa3aTh €e
KHHETHYECKUH Nopsiiok? UTo Ha3bIBaeTCs peaKMsIMU IICEBIONOPSAIKA (ICEBIOMOJIEKYISIPHOCTH)?

12. B xakux ciaydasx KHHETHUYCCKHN MOPSIOK PEaKIMK BhIpaKaeTCs IPOOHON BETUYHMHON?
Kaxkue mpouieccbl oTHOCATCS K peakuusaM HyjeBoro nopsiaka? Ilpusenure npumep.

13. BeiBenute W MNpoaHATU3UPYUTE KUHETUYECKOE YpPAaBHEHUE JIA PEAKIUH TMEPBOTO
nopsijika.

14. IlpuBeauTe M MpOAHATM3UPYUTE KUHETHUYECKUE YPABHEHUSI PEaKIMil BTOPOrO MOPSIKA
MIPU OJIMHAKOBBIX U PA3JIMYHBIX HAYAJIbHBIX KOHIICHTPALIUSAX PEAreHTOB.

15. Yto Takoe mepuoj MOJYNPEBpAIICHUS M KaK OH CBSI3aH C KOHCTAHTOM CKOPOCTH IS
peakiuii mepBoro 1 BTOPoro nopsaka? B kakoM ciydae OH 3aBUCHUT OT KOHLIEHTpauu?

16. Kakue meToabl MPUMEHSIOTCS 711 ONIPEACICHUS MOPsIKa pPeakiuu ?

17. Kak Biusier Temmeparypa Ha CKOpPOCTh XMMHUYeckoil peakuuun? Cdopmynupyiite
npaBuio Bant-T'odda. Kak Berauciuts temnepatypHbsiii kKoaddurueHT?

18. IlpuBenuTe 1 MpoaHanu3upylTe ypaBHeHue Appenuyca. O0bsacHUTE GU3NIECKUNA CMBICIT
BEJINYUH, BXOJAIIUX B HETO.

19. YUro Ha3bIBaeTcs sHepruei aktuBauuu peakuun? OO0bscHUTE ee Gpu3nueckuii cmbici. Ha
OCHOBAHUU KAaKUX JTAHHBIX MOYKHO PAaCCUMUTATh SHEPTUIO aKTUBALIVH ?

20. Yto Takoe TemrepaTypHblii k03dduument ckopoctu peakuuu? Kak ero paccuumrars?
ChopmynupyiiTe TpaBUIIO YBEIUYCHHUS CKOPOCTH PEAKIIMU C YBEeTUYeHHEM Temmepatypsl Ha 10°C.

Bapuant 7



1. Ha ocHOBe Kakoro nmpasuia pa3padoTaH METO/l YCKOPEHHOTO CTapeHHUs Ul ONpeaeIeHUs
CPOKOB T'OJHOCTH JiekapcTB? B ueM ero npenmyinectBa nepes KiiacCu4eCKuM MeTo0M?

2. N3510:kUT€ OCHOBHBIE N1OJIOKEHUSI TEOPUU aKTUBHBIX COYIapeHUN.

3. U3noxuTe OCHOBHBIE NOJIOKEHUS TEOPUHU MEPEXOJHOIO COCTOSIHUA. UTO Takoe
aKTUBUPOBAHHBIN KOMILIEKC?

4. Kakue peakuuu HazbIBaroTcs napauienbHeiMu? [IpuBenurte npumMepsl.

5. IlpuBenute npumepsl nocienoBatesbHbIX peakuuid. IToctpoiite rpaduk 3aBucumocTu
KOHLIEHTpAllMU PEarupyromux BEUIECTB OT BPEMEHH B IIOCIIEI0BATEIIbHON PEAKIIUH.

6. ITepeuncnute xapakTepHble MPU3HAKU U OCOOEHHOCTH LeNHbIX peakuuil. K kakomy tumy
LENHBIX peaKIUi OTHOCUTCSI OKUCIICHHUE KUPOB IIPU KOHTAKTE UX C BO3yXOM?

7. Urto takoe oOpatumble peakuuu? IlpuBeaute mpumepsl. Kak cBsizaHbl Mexay coOoi
CKOpPOCTH MPSIMOM 1 00paTHOM peakuuii?

8. OnuiumTe OCHOBHbIE OCOOCHHOCTH MpPOTEKaHMs TIeTepPOreHHBIX peakuuil. [IpuBenute
IIPUMEPBL.

9. Yro Takoe karanu3z? Kakue BemecTBa HasplBalOTCS KaTanuzaropamu? B uem
3aKJIIOYAETCS IPUYMHA KaTAJIUTUYECKOro AercTBUA? Kak BiIMsIEeT KaTaau3aTop Ha SHEPTUI0 aKTUBALIUU
peakuuu?

10. Ilepeuncnure OCHOBHBIE IIPU3HAKH, OTIMYAIOIIUME TOMOIEHHBIH M TI'€T€POrCHHBIN
karanu3. OnuIuTe Ha MpUMepPe KUCIOTHO—OCHOBHBIN KaTallu3.

11. U3noxxute OCHOBHBIC MOJOKEHUS TEOpUH (MYJbTHIIJIETHOM, AKTUBHBIX aHcamOleH,
JIEKTPOHHOM) F€TEPOreHHOr0 KaTaln3a.

12. Yto Ttakoe wuHruburopei? IlpuBeaute mpuMepbl JeHCTBUS M HCHOJIb30BAHUS
WHTHOUTOPOB.

13. Yto takoe ¢epmentsi? Kakue QepmeHThl Bbl 3Haere? B ueM 3akmrouaeTcs TIjaBHas
0CO0EHHOCTh (PepMEHTATUBHOTO KaTanu3a?

14. OnumuTe cXeMaTu4eckl MeXaHW3M (DepMEHTAaTUBHOIO KaTaiu3a.

15. Yto Takoe ¢oroxumuueckue peakunu? Kakue crtaaun GOTOXMMHYECKUX PEAKIMI BaM
u3BecTHbI? IlpuBeaure mpumepsl peakuui ¢ goroakTuBanuei. Kak cBer BiaMseT Ha CPOK TOJHOCTH
neKapcTB?

16. U3znoxwure 3akoH (HOTOXMMHUYECKOM SKBHMBAJEHTHOCTH OiHmITElHHa. YTOo Takoe
KBAHTOBBIN BBIXO/I?

17. Cdopmynupyiite Qoroxumuyeckre 3akoHbl I'porryca—[peiinepa u bynzena—Pocko.
[Touemy HEKOTOpBIE peakIuu TpPeOYIOT NpUMEHeHUs ceHcuOmmmsaropoB? Kakyro ponb urpaer
xnopoduin B potocuHTeze?

Bonpocwl 0na cobecedosanusn
no paszoeny «Konnouonasa xumusny

Bapuanm 1

1. /IBOIHOM 31€KTpUUECKUIN CIION U 3JIEKTPOKHMHETUYECKUE siBIeHUA. [loBepXHOCTHAs aHEprus u 3aps
noBepxHoctu. Ctpoenue JID2C. YpaBuenue HepHera.

2. Mepa qucnepcHocTd. ['eTeporeHHOCTh KOJIIIOUTHBIX CUCTEM.

3. 301b MOOMCTOrO cepebpa IOIyYeH B Pe3yJbTaTe IocTeneHHoro mnobasienus k 20cm® 0,01n
pacTBOpa MOAMCTOro Kaimmst Scm’® 0,2%-HOro pacTBopa a30THOKMCIOro cepedpa. Hamucats dopmymy
MULIEJUIBI TIOJTYYHUBIIETOCS 30JI1 U ONPEACIIUTh HAIIPABICHUE JIBMXKEHHS YACTHULl €r0 B 3JIEKTPUUYECKOM
nosie. IOTHOCTB pacTBOpa a30THOKKUCIIOrO cepedpa NPUHATH PaBHOW E€IUHMULIE.

4. Kaxoit 06bemM 0,005 H pacTBOpa a30THOKHMCIOro cepebpa Hamo mpubasuth kK 20cm® 0,015H
pacTBOpa MOJUCTOrO Kajusl, YTOOBI MOJXYYHUTh MOJIOKHUTEIbHBIA 301 HOIUCTOTO cepebpa? Hammcats
bopMyIly MHUILIEIUIBI.

Bapuanm 2

1. Ilpenmer kosutouaHoN XumuH. OCHOBHBIE CBOMCTBA KOJUIOMIHBIX pacTBOpoB. [lonsaTHE O
KOJUIOWJHBIX CHCTEMAX.

2. JlBonHou anexktpudeckuil cioil. Teopus LltepHa. DneKTpOKMHETUYECKUI TOTEHIMAIL.
N3o03nexkTpuyeckas ToUka.



3. 301b THapara OKUCH >Keje3a MONYYWIM B pe3yibTare Jo0aBieHuss K 85 cM’ Kumsmiei
JMCTUIUTMPOBAHHOM BOABI 15 cM® 2% -HOTO pacTBOpa XJIOPUCTOTO Xkene3a. IIpu 3TOM XJIOpHOE KENE30
YaCTUYHO IOJIBEPIIIOCH THAPOIHU3Y

FeCl; + 3H,O = Fe(OH); + 3HCI
Hanmcars dopmyny munestst 3015 Fe(OH)3 yunTteiBast, 4to nmpu 0Opa30BaHUN YaCTHIL

THIpaTa OKHCH XKeJle3a B PacTBOpPE MPUCYTCTBOBANN clexyromniue nouel: FeO', H, CI.

4. CBeXeoCaXJICHHbII O0CaJOK THAPOOKUCH ANTIOMHUHUS 00pabaThIBAETCSI HE3HAYUTEIbHBIM
KOJIMYECTBOM COJISTHOM KHUCIJIOTBI, HEJIOCTaTOYHBIM [UIsl TMOJHOIO pacTBopeHus ocajka. [Ipu stom
oOpazyercs 301p AI(OH)3. Hanmcats opmyiry MHULIEUIBI THAPOOKCHAA ATIOMUHMS, €CIIM U3BECTHO,
YTO B JIEKTPHUUECKOM I10JI€ YACTUILIBI THIpaTa OKHCH aJIFOMUHUS MEPEMEIIAI0TCS K KaTOTy.

Bapuanm 3

1. MonexynspHO-KMHETHYECKHE CBOMCTBA KOJUIOMJIHBIX CHCTEM. DBPOYHOBCKOE JIBUJKECHHE.
CpenHuii cABUT YaCTHLL.

2. Xapaktepuctuka aucnepcHor (as3el. UucineHHas, oObeMHass M MaccoBash KOHIIEHTpAIUs
JUCTIEPCHOM (pa3bl.

3. 30mb cepbl ObLI TOydYeH MyTeM A00aBIEHWs 5 MJI pacTBopa cepsl B crupre kK 10cm’
JUCTWIMPOBaHHON Boabl. KakuM MeTosoM moiydeH JaHHbIM 307167 Uem oOBscCHsETCS, 4YTO B
IIPOXO/SIIEM CBETE 30JIb 00J1aJaeT KPaCHOBATO-OPAH)KEBBIM OTTEHKOM, a B OTPAKEHHOM —T0JIyObIM?

4. OObsacHuTe, noyeMy Ipu B30aNTHIBAaHMM O€H307a B Bojae HaOmromaercss ObIcTpoe
pacciauBaHue KHJIKOCTEH, a Npu B30alITHIBAHUM YKA3aHHBIX XHUAKOCTEH B MPHUCYTCTBUU MbLiIa
nojy4aercsi ycroilumBas smyibcus. Kakyroo poss urpaer monexyisl Mbuia (Ci17H3sCOONa)? [lats
CXeMy KalleJIbKH1 dMYJIbcuU OeH3ouia B Boje. KakuM MeTo10M MoitydeHa SMyJIbCusi?

Bapuanm 4

1. IToBepxHOCTHBIE siBiIeHUA. [loBepxHOCTHOE HaTskeHue. KpaeBoii yron cMauuBanus. Teruiora
cMaunBaHus. KanwuisipHoe NOJHITHE U OIYCKAaHUE KUIKOCTH.

2. CtpoeHue MULIEIT 30JIEH.

3. Kakue o0bemsr 0,029%- noro pactBopa NaCl m 0,0015 AgNO3 Hamo cMmemarh, YTOOBI
MOJIyYUTh HE3apsDKEHHbIE YacTHIbI 30181 XJopucToro cepedpa? I[lnoTHOCTh pacTBOpa XJIOPUCTOTrO
HATpUs paBHA €IUHUIIE.

4. 30716 IBYOKHCH OJI0OBa 00Pa30BaJICs B PE3yJIbTaTe NCUCTBUS HEOOIBIIIOTO KOJIMYECTBA COISTHOM
KHCJIOTBI
Ha cTaHHAT Kanus. Hanucats opMyity MULIEIIBI 30I15.

Ilpumepul 3a0anuii KOHMPOILHBLIX PAdOmM

Ilo pazoeny «@u3zuueckas xumusny

Bapmuanr 1

1. Hamumwure ypaBHEHHE peakIMM CropaHus BemiecTBa (Tabin.l). Berumcinurte craHaapTHYIO
TEIIOTy 00pa30BaHUsl BEILECTBA, €CIM M3BECTHA €ro CTaHAApTHAas TelioTa cropaHus. IIpoyKTbl
TOPEHUs] UMEIOT CIIEAYIOLINEe TeIIoThl 00pa3oBanus (k/ [x/mMob):

AHorcoxr) =—-393,51; AHormo0) =—285,84; AHornow) = 0.

Taomua 1
CrangapTHa
Ne BemrectBo sI TEIJI0Ta
3a1a4u CropaHus,
kJ>x/MoIb
1 Mouesuna CH4ON: (T) —632,20
2 Anerunen CoHs (1) -1299,63
3 Mertan CHj4 (T) —890,31
4 Hagramuu CioHg (T) -5156,78
5 benszon Ce¢Hg (k) —3267,58




6 VYkcycnas kuciora CoH40, (k) -874,58
7 Aneron C3HsO (k) —1785,73
8 ['munepun C3HgO (k) -1661,05
9 ®enon C¢HeO (T) -3063,52
10 I'mroxo3a C¢H 1205 (T) -2802,04
11 Caxapo3za Ci12H22011 (1) -5646,73

2. ITpu 298 K naBnenus napa ximopodopma U TeTpaxJIOpMeTaHa paBHbI COOTBETCTBEHHO 26544,4
u 15265,4 Tla. [lonaras, 4To >KUIKOCTH 00pa3yloT HJAEANbHBIM pacTBop, ompenenure Juist cmecu (1

Mostb CHCl3 + 2 monst CCly):

a) MOJIbHBIE J10JIU 000MX KOMIIOHEHTOB B CMECH;
0) mapuuaigbHbIe JaBJIeHUS 000MX KOMIIOHEHTOB;
B) o0I1iee JaBJICHHE Mapa HaJl paCTBOPOM.

3. DTa”HON M METaHOJ 00pa3yloT pacTBOPHI, Onu3kue K uaeanbHbiM. [Ipu 293 K naBnenue mapa
HaJl YUCTBIM 3TaHoioM paBHO 5932.8 Ila, Hag yucteiM MeTtaHoiaoMm —11825,6 Ila. Beiuucnaure nns
cmecu 100 r meranona u 200 r 3Ta”Hona

a) MOJIbHBIE JI0JIU KOMIIOHEHTOB B PacTBOPE;
0) mapuuanpHbIC U 00IIee JaBJICHUE Tapa;
B) MOJIBHYIO JIOJIFO METaHOJIa B TMapax.

4. Tlpm HOpMasibHOM aTMOc(hepHOM HaBiieHWW Boja 3akuraeT npu temmeparype 100°C. Ilpu
KaKoOM JIaBIICHUM TeMIepaTypa KHUICHHsS €€ MOKeT ObITh cHibkeHa 10 90°C? MorbHas TemiioTa
ucnapenus pasaa 40660 [[>x/Mob.

5. Ipu 373 K u 1,01325x10° I1a MonbHas TemioTa ucnapeHus Boabl paBHa 40660 JIk/MOIb.
MounbHblil 00BeM xuakoi Boabl 0,01878 n/mMonb, a MoipHBIN 00beM mapa 30,115 n/monb. B xakom
HAIpaBJIEHUU M Ha CKOJIBKO W3MEHUTCS JAaBJICHWE NPU MOHWKEHUU TEeMIIepaTypbl KUIIEHUS Ha 5
rpajtycoB?

Bapuanr 2

1. Belumcnaure Ttemmeparypy KHMIIEHMS BOJHOIO pacTBOPA, €CIM JABICHHE B PEAKTOpe
npeBbIaeT arMochepHoe B 2 paza. MombHas Teruiota ucnaperus Boabl 40660 Jx/Momb. Y nenbHbIi
00BeM KHMIKOM BoabI paBeH 1 11/, BogsHoro mapa — 1,673x10° mi/kr.

2. Tlpu kakoii Temmeparype OyneT KHUIIETh TUCTWUIMPOBaHHas BOJAA, €CIM aTMocgepHoe
naBieHue cHu3utTcsa A0 720 mm pT. cT. (95991,8 [1a)? MonbHas TerioTa UCapeHs BOJbI IPU 3TOM
paBHa 41597 JI»x/MOb.

3. Oprannueckoe BEIIECTBO, MPAKTUYECKH HEPACTBOPUMOE B BOJIC, MIEPETOHSIIOCH C BOJASHBIM
apom Mpu HopMaibHOM atMocdepHom nasienuu npu 98,4°C. Coaepxxanue ero B konaeHcare 23,1%
(macc.). Ompenenute MOISPHYIO MacCy BeIECTBA M TaplUalbHOE JJaBIEHHUE €ro mnapa MpH
TEMIIEPATYPE NEPETOHKH, €CIIU MapLUaIbHOE J1aBJICHUE HACHIIIEHHOTO IIapa Boabl paBHO 95658,5 Ila.

4. I OYMCTKHU aHWIMHA OT MPUMECEH €ro MeperoHsitoT ¢ BOJASHBIM MapoM IIPU HOPMAJIbHOM
aTMoc(epHOM JaBieHud U temrneparype 98,4°C. IlapruanbHoe JaBiieHHe Tapa BOJIbI IIPH 3TOM PABHO

96258,5 ITa. Beruncnure pacxon napa Ha 1 Kr aHWIMHa.






5. Hadranua neperousor ¢ BoasHbM mapoM mpu 1,01325x10° Tla npu 99,3°C. Ckoabko
HadrasmHa meperonsiercss ¢ 1 kxr mapa? I[laprmanbHoe naBieHME Mapa BOJABI NPH TEMIEparype

nieperonku pasro 0,98971x10° ITa.

Bapuant 3
1. Beruucnure AH, AU, AG® u AA° B cTaHAapTHBIX YCJIOBHSX JUIsl PEaKIUi, MPUBEJACHHBIX B
tabn. 1. Onpenenurte, B KaKOM HAaIpaBICHUU MOWAET peakius. HeoOxoaumble isi pacyeTa AaHHbBIE

B3ATh U3 [Ipunoxenus.

Tao0mmma 1
Ne YpaBHEHHE peakuuu Ne YpaBHEHHE peakuun
3a 3a1
oadyun ayn
12 2H, + CO <> CH30Hy 18 CO, + 4H, <CHs
+2H>Or
13 CoHg <> CoHs + Hp 19 CH4 + CO; «>2CO + 2H;
14 C+ HxOn) «>CO + Hp 20 CO + H2O) «CO; + Hz
15 4HCl+02¢>2H20x) + 21 CO + 3H, <>CH4 + HoO
2Cl,
16 2NO; <>2NO + O, 22 2SO0, + Oy «2S03
17 SO, + Clz <>S0O,Cl,

2. OpraHuyeckoe BeHIeCTBO C MoJsipHOM Maccod 300 mneperoHsiercss Nnpu HOPMaJIbHOM
aTMOC()epHOM JIaBJICHMM C BOASHbIM mapoM. llapruanbHoe pgaBieHME Iapa BeLIeCTBA IMpHU
temneparype neperonku pasao 17731,8 Ila. PaccunTaiite Maccy BoassHOTO mapa, HEOOXOIUMOTO ISt
IIEPETOHKH | KT BelecTsa.

3.  HurpoOeH3om mneperoHsieTcs ¢ BOASHBIM MapoM IPH HOPMAIBHOM aTMOC(HEPHOM
nasnenun pu 99,3°C. IlapuuanbsHoe JaBiIeHHE Hapa BoAbl npH 3ToM paBHo 98971 Ila. Paccuuraiite
pacxo BOASHOIO Mapa Ha | Kr [oJiyqaeMoro B KOHJIeHCaTe HUTPOOEH301a.

4. BelpazuTte BceMu U3BECTHBIMM BaM croco0amu KOHIEHTpaLuio cepHO KUCIOTH B 20%
BOJIHOM pacTBope. [lnoTHoCcTs pactBopa 1,145x10° kr/m’.

5. Berancnure pH OydepHOro pactBopa, MOTy4eHHOTO CMEIICHHEM paBHBIX 00beMoB 0,2 M
pactBopa ammuaka u 0,2 M pactBopa xyiopuaa aMMoHus. UeMy paBHBI KOHIIEHTpaIuu HOHOB H™ m
OH™ B 3TOM pactBOpe?

Bapmuanr 4

1. PaccumTaiite terinoBoi sddekt peakuuu (tadn. 1) nmpu temmneparypax 500 u 700 K u

nasnenun 1,0133x10° ITa, ucnons3ys ypaBHenue Kupxroga it HEGOJBIIOTO TEMIIEPATYPHOTO

WHTEpBaja.
Tab6muma 1
No YpaBHeHue peakuu No YpaBHeHUE peakuu
3a1a 3a/ia
91 qu
23 2H, + CO = CH30Hp 31 CO + CL, =COCly)
24 NH4Cl1 =NH3 + HC1 32 CO; + H, =CO + H20(y




25 2NO; =2NO + O, 33

26 N2O4 =2NO» 2C0O,2 =2CO + O3

27 Mg(OH)2=MgOx+H20, 34 CH4 + CO, =2CO + 2H,
T 2S0, + 02 = 2803y 35 HZO(F)CzHSOHm =CHs
29 SO, + Cl, =S0,Cl, 36 e CH3;CHOg+H>=C>H50
30 CO + 3H, =CH4 + H2O) 37 CsHe(r + 3H2 =CeHion)

2. Brruncnure pH O6ydepHoro pactBopa, MoJy4eHHOTO CMEIIEHHEeM paBHBIX 00beMoB 0,2 M
pactBopa ammuaka u 0,2 M pactBopa xyopuaa aMMoHus. UeMy paBHBI KOHIIEHTpauu HOHOB H' u
OH™ B aTOM pactBOpe?

3. Paccuuraiite 00beMbl PaCTBOPOB YKCYCHON KMCJIOTHI M ameraTa HaTpus (C OJUHAKOBOM
KOHIIEHTpalueit), Heooxoaumele i npurotosienus 30 mi 6ydeproro pactsopa ¢ pH=4,5.

4. DkBUBaNeHTHas 3iekTpuyeckas nposogumocts 0,117 M pacTBopa YKCYCHOM KHCIOTBI
mpu 250C pasna 4,815 Om—1cMm2monb—1. Paccumraiite crenens auccorumanuu CH3COOH B stom

pacTBOpPEC, KOHCTAHTY €€ JUCCOLUAIlUU U pKa. IToaBMXKHOCTH MOHOB BOJOpOaa W ancTara Ipu JTOM

TeMIepaType COOTBETCTBEHHO paBHBI 349,8 1 40,9 OM 'cm*Mmons ™.

5. B BoaHoMm pactBope o0BeMOM 1 71 COHEPXKHTCSI S5 T MOJIOYHOW KHCIIOTHI
CH3;CH(OH)COOH. KoHcranTa nucconanuu MojaodHoi kucinotel npu 250C pasHa 1,36x10—4. Yemy
paBHa KOHIICHTpaIus HOHOB Bojopoza B pactBope? Kakos ero pH?

Bapuant 5
1. Ilonb3ysice nanubiMu [Ipunoxkenus, Berauciaute AG® u AA° 111 XMMUYECKUX PEAKIIUM,

IIPUBENECHHBIX B TaOua. 1. VYkaxure HampaBieHue IpoTekaHus peakuuu. Paccumtaiite K, m K

pCaKiuu.
Taommma 1
Ne YpaBHEHHE peakuu Ne YpaBHEHHE peakuu
3a 3a
ayuyun pit
adyu
38 2HClr) <> Har) + Clo 44 CH3CHO()+H2¢>CoHs0
Hex
39 MgCO3¢) «>MgO¢r) + COx 45 CoHsOH x> CoHs+H20 ¢
)
40 Mg(OH)2+CO26>MgCO31y+ 46 CyHg «CoHs + Ho
+TH2009
41 CaCy(r) + 3CO(r) «<>CaCOsz(r) +4C 47 CO + Cly &> COClyp
42 Fe304¢r) + 4Har) <> 3Fer) + 4H2O( 48 280; + 02 <2803
43 CaCoryF2H2Op¢>Ca(OH) oyt
+CHan

2. B BomHOM pacTBOpe B MPUCYTCTBHU HOHOB BOJOPOJIa KOHCTaHTAa CKOPOCTH PEaKIMH

THJIPOTIN3a YKCYCHOMETHIIOBOTO 3(pupa




CH3COOCH; + H2O = CH3COOH + CH;0H



npu temneparype 25°C pasua 0,653x10~° Mun . Paccuuraiite:

a) 4eMy paBHa KOHIIEHTpAI[Msi HENPOPEarupoBaBIIEro >()Upa MO UCTEYEHUH 25 MHHYT OT
Hayasa peaKium;

0) Bpems, B TEYEHHE KOTOPOTO THAPOJIU3YETCS MOJNOBMHA B3ATOr0 3(upa.

Ucxonuas KoHuenTpanus s¢upa — 1,2 Mosbs/11. TIopsAI0K peakinuu paBeH eauHUIIE.

3. DKBUBajJCHTHAs QJICKTPUYICCKas MPOBOAMMOCTDL IIPU OCCKOHEYHOM Pa3BCACHUUN IIUKpaATa

1

! momsmxHOCTH mMoHa Kammst 76,0 Om 'cm>Monb .

kaaust npu 25°C pasua 103,9 7 Om 'em*™Mois™
PaccumTaiite THOJABMXKHOCT NHUKpaT—MoHA. KakoBa Oyner SKBHUBaJCHTHas d3JEKTpUYECcKas
IIPOBOJUMOCTb PacTBOpPa, B KOTOPOM CTEINEHb AUCCOLUAIMY TUKpaTa Kauus paBHa 0,22
4. PaccuuraiiTe CKOPOCTh PEAKIIUU
NazS,03+H>SO4 — NaxSO4+SO,+HO+S
B PacTBOpE C HayalbHOM KOHLEHTpauuel tThocynbdara Hatpus 0,05 MOIB/T M CEPHOM KUCIOTHI
0,04 MOJB/TB MOMEHT, KOTJ]a KOHIICHTPALUs THOCYJIb(aTa HATPHsl yMEHBILIUTCS B 2 pasa.
Koncranrta ckopoctn 0,05¢. (Peakiusi MMeeT NEpBBIA MOPAAOK 110 THOCYIb(ary HATpUs U
HYJIEBOM MOPSAIOK MO CEPHOU KUCTIOTE.
5. Peakuus nepsoro nopsaka npoxoaut Ha 30% 3a 35 muH. KakoBa CKOpOCTh peakuuu npu

KOHIIEHTpaluu pearupytomiero Bemectsa 0,01 Mons/n?

Ilo pazoeny «Konnouonas xumun»

Konmponvnaa pavoma 1
1. 3o MOOMCTOro cepedpa IOIyYeH B pe3ylbTaTe IOCTENeHHOro aodasneHus k 20cm’
0,018 pactBopa womucroro kaaums Scm’ 0,2%-HOTO pacTBOpa a30THOKUCIOro cepebpa. Hamucars
dbopMyiTy MULE/UIBI HNOJYYMBILETOCs 30Ji1 W ONPEAEIUTh HAINpPaBICHHUE [BU)KEHUS YacTHUI] €ro B
asieKTpuyeckoM noje. [IIoTHOCTh pacTBOpa a30THOKHCIIOTO cepedpa NMPUHATH PABHOM €AMHUILE.

2. Kakoii 06beM 0,005 H pacTBOpa a30THOKHCIOrO cepedpa Hano npudasuth k 20cm® 0,0151
pacTBOpa MOJUCTOTO KaJUsl, YTOOBI TIOJTYYHUTh TIOJOKHUTENBHBIA 30J1b HOIUCTOTO cepedpa? Hammcars
(GopMyIy MULIEILIBL. Omeem: ceviwe 60ci.

3. 300b THApaTa OKHUCH JKeje3a MONYYHIU B pe3yibrare H00aBiIeHUs K 85 ¢M’ KUIISIIEi
JMCTUITMPOBAHHOM BOABI 15 cM® 2% -HOTO pacTBOpa XJIOPUCTOrO Xkene3a. IIpu 3TOM XJIOpHOE KENE30
YaCTUYHO MOABEPIVIOCH THAPOIU3Y

FeCls + 3H,0 = Fe(OH); + 3HC1

Hanucats Gpopmyny muniesst 3055 Fe(OH)3 yunuTsiBasi, 4To npu 00pa30BaHUN YaCTHUIL

THpaTa OKHUCH XKeJie3a B PaCTBOpE MPHCYTCTBOBANIN clenyromue HoHbl: FeO', H, CI.

4. CBeXCOCAKICHHBIA OCAJIOK THIPOOKHCH aTFOMHHHS 00padaThIBaeTCsl HE3HAUYUTEIHHBIM
KOJIMYECTBOM COJITHOW KHUCJIOTBI, HEAOCTATOYHBIM JIJISi TIOJHOTO PAacTBOpEHHUs ocaaka. [Ipu stom
obpasyercs 3016 Al(OH);. Hamucats dhopmyiy MULIEIIBI THIAPOOKCHIA aTIOMHHHMS, €CIH U3BECTHO,
YTO B JIEKTPHUUECKOM I10JIC YACTHIIBI THIPATa OKHCH AIFOMUHUS IEPEMEIIAI0TCS K KaTOTy.

Konumponvnaa paboma 2
1. 3oab cepsl ObLT MOTyYEH MyTeM J0OABJIEHUS 5 M pacTBopa cepsl B crmpre K 10cm’
JUCTWJUIMpOBaHHOW BoJbl. Kakum MeTonom moiydyeH AaHHbIA 301b?7 Yem o0OBSCHSETCS, 4TO B
IPOXOJALIEM CBETE 30J1b 00J1a/1aeT KPAaCHOBATO-OPAHKEBBIM OTTEHKOM, @ B OTPa’KEHHOM —TOIyObIM?



2. OOwbscHUTe, mMouyeMy Ipu B30anThiBaHWM OeH30ja B BojAe HaOmromaercst ObICTpoe
pacciavBaHuE JKUIKOCTEH, a Tpu B30AJTHIBAHUM YKa3aHHBIX JKHUIKOCTEH B TNPHUCYTCTBHU MbLIa
nojy4aercsi ycroilumBas smyibcus. Kakyro poss urpaer monekyisl Mbuia (C17H3sCOONa)? [lato
CXeMy KalleJIbKH1 dMYJIbcUU OeH3ou1a B Boje. KakuM MeTo10M MoitydeHa SMyJIbCusi?

3. Kakue o6bemsr 0,029%- noro pactBopa NaCl u 0,001n AgNO3 Hano cmemats, 4To0bI
MOJTyYUTh HE3apsDKEHHBIE YACTHIIBI 30181 XJOopHcToro cepebpa? IImoTHOCTH pacTBOpa XJIOPUCTOTO
HATpHsI paBHA CIMHUIIE.
Omeem: 4,96cm3 pactBopa AgNO3 0,0011 u 1ecm3 NaCl 0,029%.
4. 307p ABYOKHCH OJIOBa 00pa3oBalics B pe3yJibTaTe ACHCTBUSA HEOOJBIIOTO KOJUYECTBA

COJISIHOW KUCIIOTHI Ha CTaHHAT Kanus. Hammcats hopMyIry MULIEIIIBI 30151
Omeem: {[SiO:], Si032- 2(n-x)H+}-2x 2xK+

Kpumepuu oyenku omeema cmyoenma npu 6blnojaHeHUu KOHMPOIAbHOU padomul

Ouenka TpeGoBanus Kk 3HAHUAM
OTJIMYHO MPUBEJCHBl TIOJHBIE TMPABWIbHBIC pEIICHUS, OTBEThl T'PAMOTHO
apryMEeHTHPOBAHbI
XOpOIIO JOMYIIEHBl HE3HAUYUTEIbHBIE MOTPEUTHOCTH MPU OTBETAX Ha BOMPOCHI,
apryMmeHTaius Oblia He OJTHOM
Y0BJIETBOPUTEI B OTBETAaX HAa HEKOTOPBIC BOMPOCHI JAOIMYIIEHBI TPyObIe OMIMOKH, YacTh
bHO BBIBOJIOB HE apr'yMEHTHPOBAHA HJIM apTYMEHTUPOBAaHA HEMPABHIBLHO
HEYJIOBJIETBOPHUT orBeTel Ha 50 u Gonee % BOMPOCOB OMIMOOYHEI, OOIBIIIUHCTBO
€JIbHO BBIBOJIOB HE apTYMEHTHPOBAHBI WM apTYMEHTHPOBAHBI HEMPABHIBLHO

Ilpumepnvie eapuanmur mecmogvix 3a0anuil
Ilo paszoeny «@u3zuueckas Xumusay

Ilo meme «Azpezamnbte COCmoAHUA eeuwiecmea)) «l'a3zo1»

1.HanMeHbIIEH IJIOTHOCTLIO 0071a1210T BeIlleCTBA B COCTOSTHHH:
- ra3000pa3HoOM;
-KUJIKOM;
-TBEPJIOM.
2. JlaBjieHHE He OKa3bIBaeT BJMSHHS HA BelleCTBA B COCTOSIHHH:
- ra3000pa3HoOM;
-KUJIKOM;
-TBEPJIOM.
3. HauboJib11ee Me:KMOJIEKYJISIPHOE PACCTOSTHHE XAPAKTEPHO 1JIsl COCTOSTHMS:
- ra3000pa3HOro;
-KHJIKOT0;
-TBEPIOTO.
4. UpeaabHblii ra3 310:
-IIPUPOIHBIN;
-IIPOU3BOJICTBEHHBIN;
-BOOOpakaeMblIil.
5. OTKJIOHEeHHsI peajibHOTI0 ra3a oT U1eajJbLHOro 0oJible:
-4eM HUKE TeMIIepaTypa U BhILIE 1aBJICHUE;
-4eM HIKE TeMIIepaTypa U HUXKE JIaBJICHHCE,
-4eM BBIIIE TEMIIEPATYPa U BBIILIE JIABJICHUE;
-4eM BBbILLIE TEMIIEpaTypa U HUKE JaBJICHUE.
6. Jluia naeanbHBIX ra30B He YYUTHIBAIOTCS:
-TOJIbKO MEXMOJIEKYJISIPHBIE CUJIbL;
-MEXMOJIEKYJISIPHBIC CUITBI 1 00HEM MOJICKYJT;
-CUJIBI B3aIMOJICHCTBHSI YUUTHIBAIOTCA, 8 O0BEM -HET;
-CHJIBI B3aMIMOJICUCTBHSI HE YUUTHIBAIOTCS, 2 00BEM -71a.




7. 3akoH boilasi-MapuoTTa BhIpaKaeTcs:

PiVi=PyVy;
PiV,=Py2Vy;
PViT = P2V2T2;

P]V]/T] = Psz/Tz;
8. JIuHuH, BBIPAkKAKOIIHE 3aBUCMMOCTh H3MEHECHHS 00beMa OT JABJICHUS] IIPH NMOCTOSHHOM
TeMIepaTrype Ha3bIBalOTCH:
-M30TEPMa;
-M30X0pa;
-n300apa;
-aquaoara.
9. Ilpu narpesannu na 1°C npu nocTosinHOM 1aBJaeHNH 00beM YBeJUIHBACTCS:
B 2-4 pa3a;
B 10 pasz;
Ha 1/273,15 gacts 06wema npu 0°C;
HE YBEJINYHUBACTCA.

10. Ipu narpesannu Ha 1°C npu nocTosiHHOM 06beMe JaBJIeHHE YBEJIHYHBACTCS:
B 2-4 paza;
B 10 pa3;
Ha 1/273,15 wacts naBnenus npu 0°C;
HE YBEITUYHMBACTCA.
11. YpaBHenue I'eii-JIroccaka umeer Buj;

Vi= Vy (1+at);
Vi= Vo (1- at);
Vo= Vi(a +t);
Vo = Vi (1+at);
12. YpaBuenue llapas umeer Bua;
Po = P; (1+at);
Pi= Py (1+at);
Pi= Po (1- at);
Pi=Po (a0 + t);

13. Beaimunna o B ypaBHenuu I'eii-JIroccaka Ha3bIBaeTcsi:
CTENEHBIO TUCCOLUALINY;
KO3 PHUIIMEHTOM TEPMHUYECKOTO PACIITHPEHHUS;
TEPMHUUYECKUM KOADDUITUEHTOM yIPYTOCTH;
TEeMIIEpaTypHas MOMNpaBKa.
14. Beaimunna o B ypaBHenuu Hlapas nasbiBaercs:
CTETEHbIO IUCCOLNALINY;
K03 HUITMEHTOM TEPMUUYECKOTO PACIIHUPEHUS;
TEPMUYECKUM KO3(PPHUIINEHTOM YIIPYTOCTH;
TeMIlepaTypHas MoIpaBKa.
15. MaTemaTnueckoe Boipa:keHue 3akona Ieii-Jloccaka (mpu a0co/II0THON TeMnepaType):
V = const;
P = const;
V #const;
PV = const;
16. MaTtemaTnueckoe Bpipa:keHue 3axkona lllapas (nmpu a6co/il0THON TeMmepaTtype):
V = const;
P = const;
V #const;
PV = const;

17. Ypasuenune Menneseesa -Kianeiipona:
PV =r1T;
PV =RT;
PV =nRT;



PT =nRV.



18. Ecsin 3Ha4yenne R =8,314, To cOOTBETCTBEHHO eIMHMLICI H3MePEHHS SABJISIETC:
Jx/xmMomnb.Tpa.;
J1.ATM/KMOJIb;
MM.PT.CT/KMOJIb.
19. ®Dusnyeckuil CMbBICI YHHBEPCAJIbHOM TIa30BoM mOCTOAHHOM R onuceiBaercs
COOTHOIIIEHHEM:
R=A;
R=T;
R=-A;
R=PV;
20.11epeBoa K HOPMAJBLHBIM YCJIOBHAM OCYLIECTBJISIETCS:
PoVo/To=P1Vi/T
PoVoTo=P1ViT,
PoVo/T1=P1Vi/To
PoV()/ To =nRT
21.OcHOBHOE YpaBHeHHe KMHETHYECKO TeOPUH ra3oB:
PV =1/3N,-m- U

PV =2/3NA -m-U,

PV =N,m-U

PVT =1/ -
3N, -m-U?

22. KuHeTH4eckasi JHEPrusi MOJIEKYJIbI ra3a:

E=3/2RT; E=1/2RT; E=nRT; E=PVT.
23.3aBucuMocTh cKOpOCTH ABUKEHHUS MOJIEKYJbI OT HX MAaCChI:

2 1 mz
=¥ Il,_ m,_ ll,_ I
- b
~m
) U 2 U, 1
24, 3aBHCP[MOCTb CKOPOCTH JABMKEHHs MOJIeKyJILI OT TeMIepaTyph:

U;f 1%2_12
U 2’ Ul_Tl

25. Cpezmsm CKOPOCTb ABHKEHHS Mo.nelcy.n.

_ T _ _ "
:5;; U=RIm;U=__.
RT

26. B ypaBHenue Ban-nep-Baajbca BHOCSTCA NONPaBKuU:
TOJIBKO Ha MEKMOJIEKYJISIPHBIE CHJIBI:
TOJBKO Ha 00BEM;
Ha MEXMOJIEKYJISIpHbIE CHIIBI U 00bEM;
HE BHOCATCSA HUKAKHCE.
27. Clibl MeKMOJICKYISPHOI0 PUTSKEHHUS BO3PaCTAIOT:
00paTHO MPOMOPLIIUOHATBHO 00BEMY;
00paTHO MPOMOPLUOHATIBHO KBAZpaTy 00beMa;
MpsIMO TPONOPILHOHATIBHO 00BEMY;
00paTHO MPONOPLUOHATIBHO KBaApaTy 00beMa.
28. YpasHenue Ban-gep-Baaabca umeer Bua:
(P-a/V*)(V-b)=RT; (P+a/V)(V-b)=RT;
(P+a/V*)(V+b)=RT; (P+a/V*)(V-b)=RT.

S

‘?-'T

U_=
U,

‘ﬁ

29. KpuTtn4yeckasi Temneparypa 3T0 TeMmieparypa:
MIPH KOTOPOM Ta3 CKUMAETCS MPH JII000M JIaBJICHHH;
IIpHU KOTOPOM TIa3 C)KUMACTCA ITPU HU3KOM JaBJICHHUU,
IIPU KOTOPOM a3 HE CKUMAETCS HU NPU KAKOM [aBJICHUU;



IIpU KOTOPOM TI'a3 C;)KUMACTCA IIPU BEICOKOM JIaBJICHHUU.



30. YpaBuenune Ban-nep-Baajabca Xxopoio BbINOJIHAETCH NPH:

CpCAHEM JaBJICHUU,

HHU3KOM HaBJICHUM,

BBICOKOM JJaBJICHUU,

HC BBIIIOJIHACTCA HU IIPU KAaKOM HABJICHUU.

31. le/lBe)IeHHOC AaBJICHHE ONIPpEaAC/ISACTCHA:

PK
T = : — P .
’ n=— n=T-P n=T-
P P Kp.
Kp . P
9
32. llpuBeeHHAsl TeMIlepaTypa onpeaeaseTcs:
T “w L
= : T = : _ . _
’ : t=T7,; tv= ., P.
T Kp. T

33. AneanbHOM ra3oBoil cMeChl0 Ha3bIBaeTCH CMECh, KOTOpas:

UMEeT KPUTUYECKYIO TEMIIEPaTypy;

HMMEET KPUTUYECKOE JaBJICHUE;
MOIYMHSIETCS 3aKOHAM UJICANIbHBIX I'a30B;
HE MOJYMHACTCS 3aKOHAM UJI€aJIbHBIX Ta30B.

34. 3akoHn /lanbTOHA BBIpakaeTcs ypaBHEHUEM:

Poou Voo = RT;
Pgﬁm_VoﬁmF nRT;
Po6u. Voo = Y nRT;
Po6u/Voom = RT.

35. 3akon [lanbToHa (¢ yueToM 3akoHa boitns-Mapuorra):

POGLLI./VOGH.L: PIV];
Posu/Vosm= P1/V1;
Pon./VOGLu.: nPIVI;
P06H1./V06m.: nRT.
Tema: Tepmoounamuxa

1. Ecnu npu pasioxeHuu nepxjiaopara Kajaus, CONIACHO TEPMOXUMHUYECKOMY YPaBHEHHUIO
KC104rB) = KC1(1B)+202 ) ArHO = 33 k/I>x, 06pazoBanocs 10 Mosb Kuciopoaa, To
KOJIMYECTBO 3aTPAYEHHOI'0 TEIIa PaBHO _kJIx

a)l65, 0)132, B) 60, r) 660.
2. B COOTBETCTBHH C TEPMOXHUMHUYECKUM YypaBHEHUEM
FeO(rs) + H2 (ra3) = Fers) + H2Ora3) ArHO = 23 xJ[x, mia nonydenus 560 r xenesa
HEOOXO0IMMO 3aTPaTHUTh K/[x TernoTe:
a)23, 6)115, B) 560, r) 230

3. Jns momyuenus 22,4 n(H.y.) ammuaka no peakuud  Noq)+3H2 () =2NH3-93,2 Ik,
TpeOyeTcst 3aTpaTUTh k/[k TernoTsl

4.

a) 69,9; 0)139,8; B) 93,2;  1)46,6.

5. PactBop, comepxkamuii 11,6 r Bemectsa B 400 r Boasl 3aMep3aeT npu Temmeparype -0,93°C

(KH20 = 1,86 rpaa.kr/moinb). MossipHast Macca paCTBOPEHHOTO BEIIECTBA PaBHA
I/MOJIb.
a) 29,0; 0)58; B) 116; r) 87 .

6. PactBop, cogepxxammii 12 T moueBunbl (Mr=60) B 100 T Bozmer (KH2O = 1,86 rpaa.kr/mods).

MousipHast Macca pacCTBOPEHHOI'O BELIECTBA paBHA I/MOJIb.
a) 29,0; ©0)58; B) 116; 1)87 .

7. PactBOp, conepxanmii 15,6 r Heanekrponura B 100 r austunosoro s¢gupa (Eapupa = 2,12
rpajl.KI/MOJb), 3aKUIAET MpHU TeMiieparype Ha 4,24 rpaayca BbIlIe, YeM YUCTBIA PACTBOPUTEID.
MousipHast Macca pacCTBOPEHHOI'O BELIECTBA PaBHA I/MOJb.

a) 78; 0)156; B) 117; r) 39.

8. PactBOp, comepxamuii 4,6 T rounepuHa (Mr=92) B 100 Boasl (KBomer = 1,86

IpaJl.KI/MOJTb), 3aMep3aeT P TEMIIepaType:
a)-0,93; 0)-0,186; B)-0,372; r)-0,465
9. PactBOp, comepxamuit 9,2 T stmioBoro cnupra (Mr=92) B 200 Boabl (KBombr = 1,86



rpaj.KI/MOJb), 3aMep3aeT Mpu TeMIepaType:
a)-1,86; 6)0,186; B) 1,86; T1)-0,186.



10. MoJisipHast Macca HedJIEKTPOIMTa, pacTBop 6r kotoporo B 100 M Boasl kumut npu 100,52°C
paBHa I/MOJIb.
a) 10; 0)6; B) 40; r) 60
11. Konnenrpauust pactBopa rimoko3sbl, kumsiero npu 100,780C (EH2O = 0,52 rpan.xr/mons),
paBHa I/MOJIb.
a) 0,3; 0)1,5; B) 0,5; rl.
12. Jlnst TOro, 4TOOBI MOBBICUTE TEMIIEPATypy KuneHus Boasl Ha 1,04°C neodxomumo B 500 T Bozbl
pPacTBOPUTH r rroko3sl (Mr=180). (EH2O = 0,52 rpaa.Kr/mMob)
a) 180; 0)90; B) 360; r) 240.
13. I TOro0, 4To0BI MOBBICUTL TEMIIEPATYpPy KuneHus pactBopa Ha 1,04°C HeoOXoauMo uTOObI

KOHIICHTpAIUsl PACTBOPEHHOTO BEIIECTBA COCTABMIIA, mons/kr  (EH,O = 0,52
Tpaj.KIr/MOJb)
a) 0,5, 0)0,2; B) 2; 1) L
14. T mosy4enHus pacTBOpa 3THIICHITIMKOIS, 3amep3aroriero npu -37,2°C, neodoxoaumo B 500 T
BOJIbI PACTBOPHTH r atuneHrmkons (Mr=62). (EH,O = 0,52 rpaa.kr/mons)
a) 620; ©0)310; B) 930; 1) 465.
12. OcmotHueckoe naBieHHE pacTBopa, coxaepxkamiero 9,0 r rmoko3sl (Mr=180) B 500mu
pactBopa npu 298K, paBHO kl1a.

a) 123,9; 0)371,5; B)247,6; 1) 595,2.
13. OcMmoTHYeckoe JaBlieHUue pacTBOpa IIIHIIEPUHA ¢ MOJSIpHOUN KoHIeHTpamuen 0,1 Moib/1
npu 25°C paBHO I1a.
a) 51,6; 0)123,8; B)61,9; T1)247.6.
14. JInst HecaMOTnpOU3BOIBHBIX MPOIEccOB 11 3aKOH TEPMOJIMHAMHUKH MOXKHO MPEIICTABHUTH B
BUJIC:
a)AG =0; 0)AG <0; B)AG)>0; a)AH =0.
15. OuTanenuu odpazoanust MgSO4 COOTBETCTBYET TEIIOBOM A((DEKT PeaKIuu:
Mg + S + 20, = MgSO04
MgO + SO3=MgSO4
Mg + SO, +02= MgSO4
MgO + S +3/2 O,= MgS04
15. HaubounbiieMy 3HaUYE€HUIO SHTPOIIMH COOTBETCTBYET cocTtosiue H,O:
H>O(ra3) npu 398K
H>O(1B,) ipu 273K
HzO(TB_) npu 200K
H2Opun mpu 273K
16. Ilpu yBenmnuenun temneparypbl B cucreme CoHpry + HOq =CoHsOHq) AH<O
paBHOBecHe
W3MEHHUTCS HEOTHO3HAYHO;
CMECTHUTCS B CTOPOHY MPOJIYKTOB PEAKIINH;
HE U3MEHUTCS
CMECTHUTCS B CTOPOHY MCXOJIHBIX BEILECTB.

Ilo pazoeny «Konnouounas xumus

Tect 1

1.K AUCTICPCHBIM CUCTCMAaM THUIIA a9PO30JIM OTHOCUTCA:

a) MailoHe3 U NeHa
0) renb U 30J1b

B) JbIM U TYMaH

') MOJIOKO M CMETaHa

2.YacTuiiaMu, BBI3BIBAIOIIMMH KOATYJISAIUIO 3015, MOJYYEHHOTO THIPOJMU30M XJIOPHIA XKeje3a



(I1T), sBAsIROTCSL:



a) KaTHOHBI

0) aHNOHBI

B) KaTHOH-PaIUKAIIBI

T') HEHTpaTbHBIC MOJICKYJIBI

3.IlorenuanonpenesomuM HOHOM B CHCTEMe, OOpa3yromIeiicss COrJiacHO
H>S04(u36.) + BaCl, — BaSO4 + 2HCI sBnsiroTes :

a) Ba*
0) CI
B) H

r) SO4*

4. ITepeMelnienre AUCTIEPCHOM Cpelbl OTHOCUTENBHO HEMOABMKHOM TUCTIEPCHOM
(a3bl K AIEKTPOAY, MO JeHCTBUEM BHEUTHEH Pa3HOCTH MOTEHIIMAJIOB Ha3bIBACTCS:
a) nuddysuent

0) PIEKTPOIU3OM

B) AJIEKTPOUCCOIIUAIIUEN

I) 3JeKTPOOCMOCOM

5.Konmnounnas gactuna (rpanysia),00pa3yromasicsi CorjacHO YPaBHEHUIO PEeaKIuu
K5Si03 + HaSO4(u36.) =H»Si03 + K2SO4, umeer 3apsia:

a) BBICOKHI OTpULIATEIbHBIM

0) YaCTUYHO OTPHIIATEIIbHBIN

B) MOJIOKUTEJIbHBIN

T') HYJICBOU

6.9} pexTrBHBIMU CTAOMIN3aTOPAMH TUCTIEPCHBIX CUCTEM SIBIISIOTCS:

a) [IAB

0) MHUHEpaJIbHBIC KUCIOTHI

B) HEOPTaHUYECKUE COIU

I') HEOPraHWYEeCKHE OCHOBAHUS

YPAaBHEHUIO

7. Won Haxomsmerocs B M30bITKE BEIIECTBA, 000NN CPOJACTBOM K SAPY MULICIUIBI U

aIcopOUPYIOLIHIACA HA €T0 TOBEPXHOCTH, Ha3bIBACTCS:

a) KOaryJupyrolum

0) IHUCTIEpPCHOHHBIM

B) SIICPHBIM

r) NOTEeHIHAJONPeAeTIomnM

8. Haumbonee 3(pPeKTHBHBIM KOATYIUPYIONIUM JJIEKTPOIUTOM JUISI 301151, MOJyYEHHOTO B

pesyabTaTe peakiuu 2H3AsO3 + 3H,S(u30.) = As>S3 +6H0,
SIBIISICTCS

a) AlCIz
0) CaCl
B) KCl
r) K3;PO4

9. Snpom muremibl, 00pa3yroIecs Mpu B3auMoAeicTBUN pacTBopa xiopuaa meau (II) ¢

U30BITKOM CyNb(pUIa KaIus, SIBISIETCS:

a) Cu(OH)
0) CuCl,
B) CuS



F) K>S



10. MeToapl TOJy4eHHS] TUCTIEPCHBIX CHCTEM, OCHOBAHHBIC HAa OOBEIUHEHUH 00JIee MEITKUX
qacTull B 0oJiee KpyHbIe, HA3bIBAIOTCS:

a) JAHUCIIePTUPOBAHHUEM
0) KOH/ICHCAIIMOHHBIMHU
B) TUIPOAMHAMHYECKUMU

F) IICITU3alNOHHBIMHA
Tect 2

1.K AUCTICPCHBIM CUCTCMAM THUIIA I'a30BbIC OMYJIbCUH, IICHBI OTHOCUTCH:

a) ra3MpoOBaHHAas BOJA U NIEHA
0) resb U 30J1b

B) JBIM U TyMaH

I') MOJIOKO U CMETaHa

2.YactuniamMy, BBI3BIBAIOIIMMHU  KOATyJSIMIO 3075, TOJYYeHHOTO THUIPOJIM30M XJIOpUIa
amomunus (II),sBrsroTCs:

a) KaTHOHBI

0) aHUOHBI

B) KaTHOH-PaJUKaJIbI

T') HEUTpaJbHBIC MOJICKYJIBI

3.TloTenManonpeieNiIOIUM HOHOM B CHCTEMe, OOpa3yroLIeHCs COIIacHO ypPaBHEHHIO
K>CrO4(u36.) + BaCl, — BaCrO4 + 2KCI sBnstoTcst:

a) Ba**
6) CI

B) K"

r) CrOs*

4, CaMOHp0H3BOHBHLIﬁ nponecCc BbIpaBHUBAHWA KOHHOCHTpAOWU MOJICKYJ, HOHOB WA
KOJIIIOMJHBIX YaCTHII 1101 BIIMAHHUEM HUX TCIIJIOBOI'O IBMKCHUWA HA3bIBACTCA:

a) nuddysuent

0) 2JIEKTPOIU30M

B) 2JIEKTPOIUCCOLMAIINEH
I') 3JIEKTPOOCMOCOM

5.Komnmonanas yactuna (rpanysnia), 00pa3yroasicsi COrJacHO YPaBHEHHUIO PEaKINU
CaCl, + H2SO4(u36.) =CaSO4+ 2HCI umeer 3apsiq:

a) OTpULATEIbHBIN

0) YaCTUYHO OTpULIATENbHBIH
B) MOJIOKUTEIIbHBIN

I) HyJeBOU

6.9} peKTUBHBIMU CTAOMIN3aTOPAMH TUCTIEPCHBIX CUCTEM SIBIISIIOTCS:

a) ITAB

0) MUHEpaJIbHBIC KUCIOTHI

B) HEOPTaHUYECKUE COTIU

I') HEOPraHWYeCKHE OCHOBAHUS



7. Hon 3apsAad, KOTOpOro COBIIAAACT IO 3HAKY C 3apsaJ0M IMPOTHBOUMOHA MUICILIIbBI J'II/IO(I)06HOFO
30J14, Ha3bIBACTCA:

a) KOaryJupyrIuM

0) IHCIIepCHOHHBIM

B) S,7ICPHBIM

') NOTEHUIUAIONPEACISFOIIM

8. Hambonee >QheKTHBHBIM KOATyJUPYIOMIUM AJICKTPOIUTOM IS 30JIsI, TIOJYYEHHOTO B
pesyabTare peakiun 2NaxSiOsuss.) + 2HCL = H2Si03 +2NaCl,
SIBIISICTCS

a) Fe**
0) Zn*
B) K'

r) Cu**

9. SAapom muresuibl, oOpa3yrolencs Mpu B3auMOJEUCTBUM pacTBopa xiyopuiaa xenesa (I1I) ¢
M30BITKOM POJIAHUIA KaJIHsI, SIBIISICTCS:

a) KSCN
6) FeCls

B) Fe(SCN);
r) KCl

10. MeToabl MOJy4eHHUsI TUCIIEPCHBIX CUCTEM, OCHOBAaHHBIC HA APOOJICHUH KPYIMHBIX KYCKOB JI0
arperaTtoB KOJUIOWJIHBIX Pa3MEpPOB, HA3bIBAKOTCA:

a) aucHeprauuoHHbIe
0) KOHJIEHCAITMOHHBIMHU
B) THAPOAMHAMUYECKUMHU
I') MEeNTU3alMOHHBIMU

Tect 3
1.K aucnepcHbIM cHUCTEMaM THITA JIMO30JIH OTHOCUTCS:

a) nro(oOHbIE KOJUTOMIHBIC PACTBOPHI
0) TymaH u o0naka

B) CYCIICH3UH

I') MOJIOKO U CMETaHa

2.YacTuiiamMu, BbI3BIBAIOIIMMHU KOATyJISAIUIO 30115, TIOJY4YeHHOro MaHHO# peakiueit FeCls+
(NH4)2S(u36.) = Fe»S; + 6NH4Cl ,sBustroTcst:

a) KaTHOHBI

0) aHHUOHBI

B) KaTUOH-PaIUKAJIbI

') HEUTpaIbHbIE MOJICKYJIbI

3.KoarynupyromuM HOHOM B cucTeMe, oOpasyromieicsi cormacHo ypaBHeHuo HoSOs(u36.) +
BaCl, — BaSQO4 + 2HCI, sBusroTes:

a) Ba**
6) CI
B) H'

r) SO



4. SIBneHue mepeHoca 4acTHIl, TUCHEPCHOM (a3bl Mo JeiCTBUEM BHEUIHErO 3JEKTPUYECKOrO
T0JIs1, HA3bIBACTCS:

a) muddyzueit

0) snexrpodopes

B) 3JIEKTpOIUCCOLALIEH

I') AIEKTPOOCMOCOM

S.Mnuenna, HaxoOA1mureCs B U302JICKTPUICCKOM COCTOAHUN UMCET 3apsi:

a) BBICOKHMI OTpULIATENbHBIN
0) YaCTUYHO OTPUIATENBHBIH
B) TTOJIOKHUTETHHBIN

I') HyJIEBOI

6.HpI/I PacTBOPCHUH B BOAC IMOBCPXHOCTHO-AKTUBHOI'O BCHICCTBA, BCJIMYHWHA IOBCPXHOCTHOI'O
HaTsAXKCHUA:

a) YBEIMYUBACTCS
0) cHauasa yBeJIIMUYMBAETCS, 3aTEM YMEHBIIIACTCS
B) HE U3MEHSIETCA
I') YMeHbIIaeTCs

7. Wonsbl, ancopOupyromuecss Ha KPUCTAIUTMYECKOW MOBEPXHOCTH M CHOCOOHBIE JOCTPanuBaTh
KPHUCTAJUIMYECKYI0 pPEIIeTKy, M JaloT TPyIHOPACTBOPUMOE COEAWHEHHWE C HMOHAaMH, Ha3bIBAIOT
MIPaBUJIOM:

a) lynene — Fapau B) CMOJIyXOBCKOTO
0) [Tanera — dasHca r) Tpaybe

8. Hammcare ¢opmynry mMunemisl 30 kapOoHaTa O0apus, CTaOMIN3UPOBAHHOTO XJIOPUIAOM

Oapus:

BaClauss. + NaxCO3 = 2NaCl + BaCO3 som

Ba2+ + 2Cl- + 2Na+ + CO3* = 2Na+ + 2Cl- +

BaCOs3Ba* + CO * =BaCO

{m[BaCO3]nBa2+2(n-x)CI-} 2x+2xCI-T.k. Munemasapsokera “+’3Ha4uT oHa OyIer
IBUTATHCI K KaToz[y(—)

9. MecTo pa3psiBa Npu MEPEeMEIICHUN TBEPAOH U KHUAKON (pa3 OTHOCUTENTHHO APYT Apyra
Ha3bIBACTCS:

a) aJCOPOIIMOHHBIM CII0EM
0) MIIOCKOCTBIO CKOJIbKEHUS
B) mupPy3HBIM ClI0EM

T') TpaHyJIoH

10. BHGKTpOKI/IHCTI/I‘ICCKI/Iﬁ IIOTCHIIMAJI Ha IINIOCKOCTH CKOJIB>KCHHUSI, HA3bIBACTCA:

a) TEPMOJIMHAMHYECKHUM MTOTCHIIHATIOM
0) MOTEHIMAJ OCCIAHMS

B) A3eTa-NOTEHIIMAJIOM

I') IOTEHIMAT TCUCHUS

Tect 4
DJIeKTPONPOBOIHbIE CBOMCTBA JUCIIEPCHBIX CHCTEM

1. 3onp Agl nonyuen B3aumonericteuem AgNO3 u KI npu u30sitke KI.
Kaxkoit non OyaeT moTeHIInaaIoonpeaeIsIFOITIM ?



1) Ag+; 2) I"; 3) K' ; 4) NO* .

2. KakoBbl BO3MOXHBIE TPHYMHBEI BO3SHUKHOBEHHUs J[DC Ha MOBEPXHOCTH YaCTHI[ THAPO30JIS
KpeMHe3eMa B Bojie?

1) ancopOuust HOHOB CTaOHIM3aTOPA;

2) MOHU3aIMS TIOBEPXHOCTHOTO CIIOSL;

3) nocTpanBaHKe KPUCTALTHYECKON PEIIETKA HOHAMY U3 PACTBOPA.

3. Ilpu monydyeHuH >Myiabcuil THma "Macio B BoJe" B KayeCTBE CTaOMIIM3ATOPOB HMCIOJIB30BaHBI
TUAPOXJIOpU]T JoAeunIaMMoHus . KakoB 3Hak 3apsia Kanemib?
1) noNTOXXUTENBHBIN; 2) OTPUIIATEIBHBIN; 3) HET 3apsa.

4. K xakoMy 3JIeKTpojy OyIyT MEepeMEIaThCss MAKPOMOJIEKYIIBI OelIKa B KUCIIOM cpere?
1) k kaTonay; 2) k aHOy; 3) HE OYayT MepeMenaThCs.

S. Tuaposons cynsduaa meimbsika (I11) moayden mpomyckanueM u30bITKa CEpPOBOIOPOIA Yepes3

pPacTBOp MBIIHBHKOBHCTOﬁ KHUCJIOTBI:
2 HyAsO3;+ 3 H,S = AsyS; + 6 HO

3apsin yactun Oyaer
A) nonoxurenbHbI (BeeacTBue aacopounu noHos HY);

B) orpunarenshsrii (BeaencTeue aacopounu nonos H S);
B) 3apsn orcyrcreyer

7. T'mnposzons xnopuna xkenesa (I11) momyuen ruaponuzom FeClsnpu kumnsiaeHnu pacTBopa:
FeCl; + 3 H,O = Fe(OH);| + 3 HCl
B pesynprare oOpa3yercss MHUIE/UIa, CTPOCHHE KOTOPOH MOXHO BBIpasuTh (HopMysoi
{m[Fe(OH)s] nFeO+ (n-x)Cl-} xCI-
VYKakuTe COCTABIISIONINE YACTH MHUIIEILIBI:

1) siapo mutemsl

2) NOTEHIUAIONPEIEIISIOIINE HOHBI

3) IMPOTHBOMOHBI OT YACTHI[BI 0 TPAHHUIIBI CKOJIBKEHHS

4) nporuBonons! guddysnoi yactu JIC.
a) m[Fe(OH)3];6) xCI; B) (n-x)CI'T) nFeO"

8. 'mapo30sb Hoauaa cepedpa ModyUeH M0 PEaKIUH:
AgNOs+ KI = Agl + KNO3 B npucyrctBuu n30biTka AgNO3. dopmyrna MULEITBI
30J151 UMEET BUJ:
1) {m[Agl] nAg+(n - x)NOs"} xNOs"
2) {m[Agl] nI (n-x)K+} xK+
3) {m[Agl] n NOs"(n - X)Ag+ }xAg+ YKaxKuTe NpaBUIILHBINA OTBET.
4
9. I}TO HA3bIBAIOT TPAHUIICH CKOJIBKEHUS MPH SJCKTPOKUHETUIECKUX SIBICHUSIX?
1) rpanuiy mMexmy ancopOIHOHHBIM U TU(PY3HOHHBIM CIOSMH MPOTH- BOMOHOB;
2) rpanwily, 10 KOTOPO#i poxoauT paspbiB J[DC Npu TEIUIOBOM JBHKEHUH YaCTHIL;
3) rpanuity, 110 KOTOpOit MpoxoauT paspbiB J1IC Mpyu HAJIOKEHUH BHEIIHETO 3JIEKTPUYECKOTO
TOJIS;
4) rpanuity pasnena ¢as.

10. Yro Takoe 1) anexrpodopes;2) 3meKTpoocMoc;
3) noTeHIman ceauMeHTaIuu; 4) MoTeHIan TeUeHus?

a) TEYEHHE KUAKOCTH B KAIMJUIAPE MO/ AIEUCTBUEM AIIEKTPUUECKOTO TOJIS;
0) BozHukHoBeHue DJ1C npu ocenaHuyu 4acTUll;
B) JBIDKEHUE YaCTHUI] AUCTIEPCHOM (ha3bl MOJT IEHCTBUEM AIIEKTPUYECKOTO TOJIS.
r) Bo3HUKHOBeHHE DJIC 1pu T€USHUH KUIKOCTH Yepe3 KaUUISIPHO- TTIOPUCTOE TEJO.
Tecr 5



Cmpoenue /][3C

1.Kaxk pacnonaratorcsi B pOCTpaHCTBE NPOTUBOUOHKI 110 Teopuu LlltepHa?

1) paccesHbl B IpOCTpPaHCTBE HA HEKOTOPOM PACCTOSHUM OT TPAaHMIIbI pasnena (a3, o0pasys
muhy3HBINA CITOM;
2) pacroioxeHbl BOJM3M MPaHuIBl pa3aena (a3, 00pasyst INOCKU KOHIEHCATOP;

3) yacTh NIPOTHBOMOHOB HAXOAUTCS BOJIM3M TPAHUILI paszena a3, oopasys aacopOIHOHHBIN
CIJIOH, YacCTh paccesiHa B MPOCTPAHCTBE, 00pa3ys AU Yy3HBIN CI0H TPOTUBOUOHOB.

2.Yemy paBHa 3 PexTrBHas ToNMKHA AUPPY3HOHHOTO CIIOSI?

1.paccTostHUIO, HA KOTOPOM MOTEHITHAT TU(PHY3UOHHOTO CIIOSI CHUYKAETCS JI0 HYJIS;
2.PaccrosiHUIO, HA KOTOPOM MOTEHIHAN AU(GY3UOHHOTO CIIOS CHIKAETCS B € pas;
3.PaccTosiHHIO, HA KOTOPOM TOTeHIHA Tu(()Y3MOHHOTO CIIOsl CHIDKAeTCs B 2 pasa;
4.PaccTosiHUIO, HA KOTOPOM MOTeHIHAN ¢ (HYy3UOHHOTO CIIOSI OCTAETCS TIOCTOSTHHBIM.

3.Kaxoii moTeHnuan Ha3pIBatOT JEKTPOKUHETUYECKUM ?
1) norenuman Ha rpanuie paszaena ¢as;
2) moTeHNWA Ha TPAHUIIE CKOJIBbKEHHUS,
3) moTeHuMaN Ha IPaHULE AJCOPOIMOHHOTO U AU (PY3UOHHOTO CIIOEE;
4) noreniman JIIC Ha pacCTOSHUM OT IpaHMIbI paszaena (a3, paBHOM d(PPeKTHBHON
tommuuHe nud¢ys3Hoi gactu [13C.
4. Kakol W3 NepevrCIICHHBIX MOHOB 00JagaeT HauOoJbIIelH crocoOHOCThI0 cxkuMath J[OC B
3oe cynbduna cypemsr (I11) SbySs, crabmim3o0BaHHOM HUTPATOM CYypbMBI?
1) Ca2+; 2) Cl-; 3) SO4** ; 4) Na+.
5.Ilouemy Tpu BO3pacTaHUM pajnyca MOHOB, UMEIOIIUX OJUHAKOBBIM 3apsijl, YCHINBACTCS
cxkarue [[2C?
1.13-32 yMEHBIICHUS TUAPATALNN HOHOB;
2.13-3a BO3pacTaHMs AUIMIOJIBHOTO MOMEHTA HOHA;
3.u3-3a yBeIMYCHHUS aCOPOIIMU UOHA;
4.13-3a YBEITMUEHHUS KPUCTAITIOXUMHUYECKOTO pajnyca HoHa
6.I1pu xakux ycnoBusax Bo3moskHa cTpykrypa J9C no I'enbMromnsiy?
5) npu BBICOKON KOHIIEHTpAMU HHIU(HEPEHTHOTO SIEKTPOIIUTA,;
6) Ge3 100aBOK HIIEKTPOIIUTA,;
7) He BO3MOHA, HU TP KaKKX YCIOBHAX
7.B yem cocrosT Hegoctatku Teopun auddysnoro JIOC I'yu-Yenmena ?
A) He yuHTHIBAaET BIUSIHKE 3apsi/ia POTUBOMOHOB MHIM(D(EePEHTHBIX 251eKTpoauToB Ha [[IC;
b) He MoxeT OOBSCHUTH PA3NMYHOE BIUSHUE HA AJIEKTPOKUHETHUECKUN MOTEHIIMAT HOHOB
OJIMHAKOBOTO 3apsiJia, Pa3InYaAIOIINUXCS IO pa3Mepy;
B) ue oOwscHseT siBeHME TIEpe3apsAIKK 3001€H
Bri6epute npaBunbHblii otBeT:1) A u b; 2) Au B; 3) bu B.

8. l.IloTenuman rpanuisl pazaena ¢as - 37O ...
2.Ilorenuman aquddy3HOro cios - 310 ...
3.DNeKTPOKMHETUYECKUI TOTEHIIHAI - 3TO ...
4. M303J1€eKTpUYECKas TOUKA - ATO ...
A)noTeH1MaN, BOSHUKAIOMINI Ha TPAHULE CKOJIbKEHUS;
b) nmoTenmman, BO3HUKAIOMIMA Ha TPpaHUIE AUCTICPCHON (Da3bl U TUCTIEPCUOHHON CPEJIbI;
B)noTennuan, BOSHUKAIONIMI HA TPAHUIIE aICOPOIIMOHHOTO U MU (PY3HBIX CIOEB;
I') HM4ero u3 mepevnucIeHHOro

Bri6epute npaBmibablid oTBET: 1) 1A, 2B. 3I'. 4/1; 2) 1B, 2B, 3A, 41'; 3) 1I', 21, 3B, 4A.

9.Kakue ¢akTopsl BIMAIOT Ha paclpeielieHue MPOTUBOUOHOB B JMCIEPCHOHHON cpejie BOIM3H
3apsKEHHON IIOBEPXHOCTH 10 TEOPUU:



A) I'enpmromnbua; b) I'yu-UYenmena; B) [lItepua
5) oMeKTpOCTaTHYECKHE CHUITHI,
6) 2JIEKTPOCTATHYECKUE CHIIBI M TETUIOBOE JBMYKEHUE HOHOB;

7) reruioBoe

(HEeKyJIOHOBCKHE) CHIIbI

JABHOXKCHUC HOHOB, SJICKTPOCTATHUYCCKUC CHJIbI n a,Z[COp6I_[I/IOHHBIe

Bri6epute npaBunbHbiid 0TBeT: 1) A2, b3, B1; 2) Al, b2, B3; 3) A3, b2, BI.

10.Hactunps!l ruapo3ons Agl uMEroT MOBEpXHOCTHBIM noteHiman ¢0=
MOTEeHUHUaN () HAa PACCTOSHUU OT MOBEPXHOCTH YacTULIbl paBHOM 3(()EeKTUBHON

yactu J1D0C?

1) 20 MB; 2) 10 MB; 3) 9 MB; 4) 2,7 MB

Kpumepuu OUEHKU omeema cmydeuma npu 6blNOJIHEHUU Mmecmoeblx 3a0aHuil

Onenka

TpeGoBanus Kk 3HAHUAM

OTJIINYHO

O1neHKa «OTIMYHOY» BBICTABIISIETCS CTYAECHTY, €CJIM OH ITTyOOKO U
IPOYHO  OCBOWJ  IPOTPaMMHBIM  MaTepHall,  HMCUYEPIBIBAIOLIE,
IIOCJIEZ0BATENBHO, YETKO U JIOTUYECKU CTPOMHO €r0 M3JIaracT, yMEET
TECHO YBS3bIBaTb TEOPHUIO C IPAKTUKOH, CBOOOJHO CIIpaBIseTCs C
3aJa4yaMM, BOIPOCAaMU M JAPYTMMHU BHJaMU TPUMEHEHMsI 3HaHUH,
IIPUYEM HE 3aTPYIHICTCS C OTBETOM IIPH BHJIOM3MEHEHHMM 3aJaHUM,
IIPaBWJIBHO OOOCHOBBIBAET NIPUHSITOE PELICHUE.

XOpOILIO

OLeHKa «XOpOIIO» BBICTABIISIETCSI CTYNEHTY, €CIU OH TBEPAO
3HaeT MaTepuall, FPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JOIycKas
CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HA BONPOC, MPABUIBHO
MIPUMEHSIET TEOPETUYECKUE IOJIOKEHUS NMPHU PELICHUHM NPAaKTUYECKUX

BOIIPOCOB U 3ajJa4, BJIaACCT H€O6XOILI/IMBIMI/I HaBbIKaMU U IIPUEMaAMU UX
BBITIOJTHCHMA.

YAOBJICTBOPUTCII
BHO

O1leHKa «yJIOBJICTBOPUTEIILHO» BBICTABIISIETCS CTYACHTY, €CIIH
OH HMMEET 3HAHHs TOJBKO OCHOBHOTO XapakTepa, HO HE YCBOWJI €ro
JeTajei, JOMyCKaeT HETOYHOCTH, HEJOCTAaTOYHO  IPaBHILHBIC
(OpMYyJIUPOBKHM, HApPYIICHUS JOTUYECKOW IOCIIEOBATEILHOCTH B
M3JI0KCHHUH MTPOrPAMMHOIO MaTepHalia, UCIBITHIBACT 3aTPYIHCHHS TIPH
000CHOBAHHUH OTBETA.

HCYOOBJIICTBOPUT
CJIBHO

OueHka «HEYJIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYJICHTY,
KOTOpBI HE 3HAET 3HAYMTEIBHOM YacTH MPOrpPaMMHOrO MaTepuaa,
JIOTIYCKaeT CYLIECTBEHHbIE OLIMOKH, UMEEeT 3aTPyAHEHUS [IPH OTBETE Ha
BOIPOCKl M O0OOCHOBaHMHM OTBETOB. Kak TpaBWiIO, OIICHKA
«HEYJIOBJIETBOPUTEIBHO» CTaBUTCA CTYJIEHTAM, KOTOpPbIE HE MOTYT
MPOJOJKUTh ~ 00yueHue 0e3  JIOMOJHUTEIbHBIX  3aHIATHH 10
COOTBETCTBYIOIIECH NUCLMILINHE.

Ilepeuens 6onpocos Kk 3auemy

1. Arperatubie cocTostHUS BemiecTBa. [loHsTHE 00 HMIeanbHBIX U peanbHBIX razax. OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM Teopuu ra30oB. PacmpeneneHue yacTull MO
CKOpocTsM WX nBmkeHUs. CKopocTH: HamOojee BEposSTHAsS TpPH JAHHOW TeMIleparype,
cpenHsis apuMeTHuyecKas u CpeHssl TeoMeTprudecKasl.

2. VYpaBHEHHE COCTOSIHMSI WJCaJIbHOTO Tra3a. BbIBox yHMBEpcanbHOM Ta30BOM MOCTOSIHHOM.
N3otepma naeanbHOro rasa.

3. OcHOBHBIE 3aKOHBI HAcaTbHBIX Ta30B: boilis- Mapuotra, [lapns, ['eii-Jlroccaka. M3otepmsl,
1300apbl ¥ U30XOPHI UICaTHHBIX Ta30B.

4. PeanpHble ra3pl. YpaBHeHue Ban-nep-Baanbca. M3orepma peanbHOro rasa. Ilonsrue o
KpUTHYECKUX MmapameTpax. [IpuBeeHHbIE TapaMeTphI.

5. T'a3oBsle cmecu. 3akoH JlanbToHa. [lapiuanbHble BEITUYUHBI.

27 MB. Yemy paseH
tommuHae auddy3Hon
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Kunkoe cocrosinue. IloBepxHOCTHOE HaTsKEHUE KUIKOCTEH. [I0OBEpXHOCTHO-aKTHBHBIE U
MMOBEPXHOCTHO-HEAKTUBHBIC BEIIeCTBA. Bsi3kocTh, kodduiineHt Bsa3kocTH. Kunemarnaeckas
BSI3KOCTb, TEKYUYECTb.

Hcnapenue u KuneHue »XKuaKoCTen.

TBepnoe coctosiHue. OCHOBHbIE CBOMCTBAa TBEPAbIX BEIIECTB. AHM30TOINHUS TBEPABIX
BemiecTB. [lmaBmenne u oTBepaeBaHue BemecTB. (OCHOBHBIE THIBI KPHUCTATTMYECKUX
peneToK. YpyrocTts napa Haj TBEPIbIMU TEIAMH.

OCHOBHBIC TIOHATHSI W BEJIMYMHBI TepMoauHaMuKH. CucTeMa B TEPMOJMHAMHKE. THIIBI
cucteM. a3a, KOMIIOHEHT, TNapaMeTpbl, (YHKIHH COCTOSHUSA. VIHTEHCHBHBIE U
AKCTCHCHUBHBIC TTAPAMETPHI.

AOcomotHass Temneparypa. Dynkuum cocrosHus. Ilonsarue mnpouecca. PaBHOBecHoe,
CTaIlMOHAPHOE W MEPEXOAHOE COCTOsIHUS cucTeMbl. [lukmudeckue mpomeccol. OOpatumbie U
HEoOpaTHMBbIE MPOLIECCHI.

[lepBorii 3akoH TepMoamHamMuku. CMBICI €ro, OCHOBHbIE GopMmyaupoBku. I[loHsTHE
BHYTpEHHEH 3Hepruu. MaTtemMaTuyeckoe BbIPaKEHUE MEPBOT0 3aKOHA TEPMOJIUHAMUKH.
[lepBbIii 3aKOH TEPMOAMHAMUKH IJiI M300apHBIX M H30XOPHBIX MPOIECCOB. DHTAIBITHS.
TeruroTa npu MOCTOSIHHBIX JIABJICHUH U 00BEME.

TennoemkocTs. Cpeansis TeroeMKocTh. MossipHas TerioeMkocTb. Cp u Cy.

Tepmoxumus. 3akon ['ecca. [lonsarue, popmynupoBka.

. PacueTsl TemIoBBIX 3(1)(1)CKTOB XUMHNYCCKHX peaKHHfI. HepBoe crneacTBue u3 3akoHa I'ecca.

[TonsiTve TerIoOeMKOCTH 00pa3oBaHusa. ATOMHas TEIUIOTa 00pa30BaHMUS.

Tennora cropanus. Bropoe cineactBue u3 3akona I'ecca. 3akon Kupxroda.

OHeprus XMMHUYECKUX cBsizel. Tperwe ciencTBue U3 3akoHa ['ecca.

Bropoe Hayano TepMOAMHAMUKH. 3ajaudd, pemaemble | u 2 HavaloM TEpMOJUHAMMKHU.
[ToHsiTHE CaMONPOU3BOJIbHBIX ITpoLieccoB. POPMYIUPOBKY 2 3aKOHA TEPMOAMHAMUKH.
[Tonsatne 00 »>HTpoOnMM. DHTPONMHS KaK Mepa HAIMPaBICHHOCTH Mpoliecca M Mpeena ero
MIPOTEKAHUS.

@®opmyna bonbiMana. OHTpomnMs 00paTUMBIX M HEOOpaTUMBIX THpoleccoB. V3MeHeHue
SHTPONHH B HEKOTOPBIX PABHOBECHBIX MpOLECCaX.

Xapakrepuctuueckue GyHKIHUU U TEPMOAMHAMHUYECKUE OTeHIUaNbl. DHeprus I'enbMrosbia
WJIM U30XOPHBINA MOTEHLMA.

Oneprus ['m60ca win n306apHbIil noteHnMan. Kpurepun caMornponu3BOJIBHOTO MPOTEKAHUS
mporecca.

TpeTbe Hayaslo TEPMOJMHAMUKHU WM TeruioBas TeopemMa HepHera. MakcumanbsHas padorta u
XUMHYECKOE CPOJICTBO.

[Tonsatne o pactBopax. PactBopurens u pacTBopeHHOoe BemecTBo. Kiaccudukamms
pPacTBOpPOB MO arperatHoMy coctosiHuio. ComnbBartaniusa. CriocoObl BEIpaKEHUS KOHIICHTPAIIMH
pacTBOpPOB.

PacTBoprMOCTbh Ta30B B JKUIKOCTSX. 3aKOH ['€HpM M cleAcTBUS M3 HEro. 3aBUCHMOCTb
pacTBOPUMOCTH OT TEMIIEpaTypbl M HAIW4Ms IOCTOPOHHMX IpuMeced. PactBopumocTs
TBEP/AbIX BELIECTB B )KUJIKOCTSIX.

B3auMHasg pacTBOpUMOCTB KUAKOCTEW. [IpuMep OrpaHMYEeHHOM pPacTBOPUMOCTH JABYX
KHUIKOCTEH (CHCTeMa aHWJIMH — BOJA).

Paz6asniennsie pacTBopsl. Juddysus u ocMoc B pacTBoOpax.

Ocmoc. Ocmotnyeckoe naBiaeHue. MeToapl n3MEepeHUs] OCMOTHYECKOTO JABJICHUS.
[ToHwxeHue naBiIeHUs HachILlEHHOro mnapa pactBopurens. Ilepswiii 3akoH Payns, ero
MaTEMaTHYECKOE BBIPAXKECHHUE.

TemmepaTypsl 3aMep3aHusl U KUIIEHUs pacTBOPOB. Bropoi 3akoH Payis.

CpoiicTBa pa30aBlieHHBIX PacTBOpPOB. 3akoHbl Payms, I'enpu, Bant-I'odda. I'paduueckoe
IIpe/ICcTaBJICHNE 3aKkoHa Pays.

ITonoxurenbHBIE U OTPULIATEIBHBIE OTKJIIOHEHMS OT 3aKOHa Payis.

AxtuBHOCTh. KO3 UIMEHT aKTHBHOCTH.

JluarpamMmma paBHOBECHs JKUJAKOCTb — Map B OWHapHBIX cucremax.  IlepBblil 3akoH
Konosanosa. /luarpamma «1aBjieHue — coctaB cucteMbl». [IpaBuio peryara.

@pakunoHHass neperoHka. lcemapeHne M KOHIEHCAMs pacTBOPOB Ha JAHMarpaMMe
«TeMIIepaTypa KUIEHUS — COCTaB PacTBOPA».

Bropoii 3akon KonoBanoBa. A3e0TpOmHbIE paCTBOPHI.
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Cuctembl romoreHHsle u rereporennsle. ®asza. Kommonent. CremeHb cBOOOABI B
(bU3HYecKuX U XUMHUYECKHX cucteMax. [IpaBuio das.

[ToBepxHocTHBIE siBIeHUS. AjncopOuusi. OcHOBHblEe MOHATUS. AJCOpOeHT, aacopbar.
VY nenbHas NOBEPXHOCTB.

N3otepmsbl afcopbuuu. Ypasuenue ['enpu. Ypasuenue Jlenrmropa.

Onekrpoxumus. Beegenue B anexrpoxumuto. [Iposoguuku 1 u 2 ponaa.

OCHOBHBIE OJIOXKEHUSI TEOPUH DJIEKTPOIMTUYECKON quccoumanun Appennyca. Hegocratku
ee.

HoH — nurnosnbHOE B3aUMOJEHCTBUE B PACTBOPAX AJIEKTPOJIUTOB. DHEPIUsl KPUCTAININYECKOU
PELIETKA.

W3mepenue 371eKTponpOBOJHOCTH. Y I€IIbHAs dJIEKTPOIPOBOAHOCTb.

DKBUBAJICHTHAS AJIEKTPOIPOBOAHOCTE. 3akoH Konbpayina. Uucna nepenoca.

3aBUCUMOCTD IIOJIBUKHOCTH, 3JIEKTPOIIPOBOJHOCTU U YHUCET MIEPEHOCA OT KOHLIEHTPALIUH.
DddekT penakcanuu u deKkTpodopernyeckuii 3P dekrt. 3akoH pasBenenus OCTBaIbAA.
3aBUCUMOCTB 3JIEKTPOAHOIO MOTEHIMANIA OT KOHUEHTpauuu pactBopa. CTaHaapTHBIN
AJIEKTPOIHBIN OTeHIHA. Y paBHeHne HepHcra.

DNeKTpoAbl CpaBHEHUS. DNEKTPo sl 1 1 2 poxa.

OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIE AEKTPO/IbI. ['a30BbI€ AIEKTPOIBI.

ONEeKTPOXUMHUYECKHE AJIEMEHTHl U 1ieny. KOHIeHTpalMoHHbIE 31€MEHTbl. XUMUYECKUE
3JIEMEHTBI.

[TonsiTHE XMMHUYECKOW KHUHETHUKH. KMHETHYECKMH M TEPMOJMHAMUYECKHN MOIXOAbI K
PacCCMOTPEHHIO CKOPOCTU XUMUYECKON PEeaKnu.

Ckopocth xuMudeckoi peakiiui. OCHOBHBIE IOCTYJIaThl XUMUYECKOW KMHETUKU. CpelHss U
HCTUHHAs CKOPOCTH.

Kunerndeckass knaccudukanuss peakiuil. MOJIEKYJIIpHOCTh U TOPSAJOK — PEaAKIIHH.
PaccmotpeTs Ha mpumepax.

[TapamtensHblie peakiuu. llocienoBaTenbHbIe U CONPSIKEHHBIE PEAKIIMH.

BnusHue temnepatypsl Ha CKOPOCTh pEaKIMU. JHEPIUs AKTUBALUU. Y paBHEHHE AppeHuyca.
Ilennbie peakiuu. [IpocThie 1 pa3BeTBICHHbBIE IEITHBIE PEAKIIUH.

Karanutnueckue peakiun. Knaccuduxamnus xumuyeckux mporieccoB. OCHOBHBIE MOHITHS
KaTajausa.

['oMoreHHbIe ¥ reTepOreHHbIe KaTATUTHUYECKUE PEAKLIUU.

KucnorHo-ocHOBHOM Katanu3. Teopust KHCIOT U OCHOBaHUM.

OcHOBHbIC TIOHATHS KaTallu3a: CPOJACTBO K KaTalu3aTopy, U30MPaTeIbHOCTh JIEHCTBUS,
OTpAaBJICHHUE U T.1.

Knaccudukanus qucrepcHbIX CHCTEM MO BUIY AUCIIEPCHOM (a3bl, arperaTHbIM COCTOSIHUSIM U
pasmMepam YacTHIl AUCTIEPCHOM (hazbl.

. Mepa AUCTICPCHOCTH. FCTCpOFeHHOCTL KOJIJIOMOHBIX CUCTCM.
62.

OcHOBHbIE CBOWCTBA KOJUTOMJIHBIX pacTBOpOB. [loHATHE 0 KOMUTOMAHBIX cucTemax. [IpuHIumb!
KJIacCU(UKALIUK TUCTIEPCHBIX CUCTEM.

OnTHueckue cBoiicTBa TucnepcHbIX cucteM. Paccesnue ceeta. Dpdext Tunnansa-dapanes. YpaBHeHue

Panes.

AOGcopOuus cBeta. 3akoH byrepa-JlamGepTa-bepa.

MoneKyJIapHO-KUHETUYECKUE CBOMCTBA KOJUIOMIHBIX CUCTEM. BpOYHOBCKOE IBH)KEHUE.

OcmMmoc u mudgdy3us B KOJITOUIHBIX CHCTEMaX

CenumeHTanus CyCIICH3UIH U CeTUMEHTAIIMOHHO-TU(P(Yy3HNOHHOE paBHOBECHE KOJIJIOUTHBIX YaCTHII.
OcHoBHBIE IOHATHS agcopOnmu. PU3NIecKas U XUMUIeCcKas aicoOpOITnH.

Y CTOMYUBOCTD U KOATYJISLMS JUCIIEPCHBIX CUCTEM. BIUsHME 3JIEKTPOIMTOB.

Koarynsiuust B mpucyTCTBUU 31eKTpOoauTOB. [IpaBuio 3Ha4HOCTH

Merto1bl TOTyYeHHUs KOJUIOUIOB. JlucneprupoBaHue, NenTU3anms.

JIBOMHOM 2JIEKTPUYECKUI CIOM M IEKTPOKUHETHYECKHE sIBJICHUS. [I0BEpXHOCTHASI SHEPTUS U 3apsi
nosepxHoctu. Ctpoenue J19C.

DNEKTPOKUHETUYECKHE SBJICHUS. DIEKTpodope3 U IEKTPOOCMOC.

Crpoenue Muriesn 30Jei.

OuncTka 305€eil. MeToabl

[Tensl u sMyJsibcuu. MeTOAbI MOMyYEHUs, CTPOEHUE H YCTOMYUBOCTb.

Paccesinue u nosisipu3aiius cBeTa B KOJUTIOMIHBIX CUCTEMAX.

3akoH Panes u ycnoBus ero npumeHeHus. [lornoimenne cBeTa B AUCIIEPCHBIX CHCTEMAaxX



Kpumepuu OUEHKU omeema Ha 3aueme

Onenka Kpurepun orBera

3aureno [uyObokoe M Xopollee 3HaHWE W TOHHMMAaHME IIpPeIMETa, B TOM YHCIE
TEPMUHOJIOTHU u OCHOBHBIX TIOHATHI;, TEOPETUIECKUX
3aKOHOMEPHOCTEH; baxTHUeCKUX JTAHHBIX; 00CTOSITENIbHBIH,
JIOTUYECKUNA U TPAaMOTHBIN OTBET BO BpEMs C/1ayyl 3a4€Ta; YACIbHBIN BEC
olIMOOK MPHU KOHTPOJILHOM TeCTUpOBaHUM — He 6osee 50%.

Hesauyreno Cnaboe 3HaHME OCHOBHOW TEPMHUHOJIOTUH, TEOPETUUECKUX
3aKOHOMEPHOCTEH, (PaKTUYECKUX JTaHHBIX, OLIMOOYHBIN OTBET Ha

3aueTe; YJeNbHbIN BeC OMMOOK MPU KOHTPOJIBHOM TE€CTUPOBAHUU —
ooitee 50%.

9. METOJUYECKHUE YKA3AHUS JUISI OBYYAIOLIUXCSI IO OCBOEHUIO
JUCLUILINHBI

Tematnka, OCHOBHOE COJICpKaHUE JIEKIMI U CEMUHAPCKUX 3aHATHI TIpeAcTaBiieHoO B Buje Y MK.
Conepxanne, GopMbl KOHTPOJIS U MaTepuaibl M0 CaMOCTOSTENLHON pabdore mpeacraBieHsl B YMK.
CtyaeHTy, KOTOPBIN U3ydaeT MPEACTABICHHYIO JUCITUIUIHHY, JIJIS YCTICIITHOTO U3yYeHUs HEOOXO0IMMO:
* roceuiaTh JICKIMOHHBIC 3aHSTHS C LEIbI0 MOJYYEHHUS 3HAHUW MO OCHOBHBIM T€MaM JHUCLUILTAHBI
«OU3KOITONIHAS XUMHUD»;

* H3y4aTh TEPMUHOJIOTHUIO, YIIOTPEOISIEMYIO JIEKTOPOM;

* OCYILECTBJISITh MOATOTOBKY K CEMHUHApPCKUM 3aHATHUSIM, MCHOJIb3ysl pekoMeHayemyro B YMK
JTUTEPATYPY;

* 1151 6oJIee TIIyOOKOT0 OCBOCHUS TUCIMILIMHBI HEOOXOUMO YACNIATh BHUMAHNE U3YUYEHHUIO
PEKOMEHTyeMOit Mpeno/iaBaTesieM JIOIIOJTHUTSILHOM JTUTEPATYPBI o JUCIUTIINHE.
MeToanuyeckne  yKazaHusi ~ OOy4YalOIIUMCH  NPH  NOATOTOBKe K  JIEKIUAM
Pabota ¢ JEKIMOHHBIM MaTepUATIOM BKJIIOYAET JBAa OCHOBHBIX 3Tama: KOHCIEKTUPOBAHME JICKIIHA U
MOCJIETYIONTYI0 PabOTy Ha/I JEKIIMOHHBIM MaTEPHAIIOM.

[Tox KOHCTIEKTUPOBAHUEM MOAPA3YMEBAIOT COCTABIIEHUE KOHCIIEKTA, T.€. KPATKOTO MUCHMEHHOTO
W3JIOKEHUST COJEPIKAHMsI 4ero-Iu00 (YCTHOTO BBICTYIUICHHS — pPEYH, JIEKIMH, JOKJIana W T.I. WU
MMICHMEHHOT'O HCTOYHHUKA - JIOKyMEHTA, CTaThHU, KHUTH u T.IL.).
Meroauka pabOThl NpH KOHCIEKTUPOBAHWU YCTHBIX BBICTYIUICHHA 3HAYMTEIIBHO OTJIMYACTCS OT
METOJUKUA PAbOTHl MPU KOHCTIEKTHPOBAHUYU MHCHMEHHBIX UCTOYHHKOB. KOHCIEKTHUPYS MUChMEHHBIC
WCTOYHUKHU, CTYJEHT HMMEET BO3MOXKHOCTb HEOJHOKPATHO MPOYUTATh HYKHBIM OTPBIBOK TEKCTA,
MOPA3MBICIIUTh HaJ HUM, BBIJCIUTH OCHOBHBIC MBICIIH aBTOpPa, KPATKO CPOPMYITUPOBATH UX, a 3aTEM
3anucath. [Ipy HEOOXOAUMOCTH OH MOXET OTMETUTh M CBO€ OTHOIIEHHE K DITOW TOYKE 3PCHHUS.
Cnymas ke JEKIHI0, CTyJCHT OOJBIIYyI0 YacTh KOMIUIEKCA YKa3aHHBIX BBINIE PadOT JOKEH
OTKJIaJIbIBATh HA JPYro€ BPEMs, CTPEMSCh UCMOJIb30BaTh KAXKIYI0 MUHYTY Ha 3alKCh JICKIIUH, & HE HA
€€ OCMBICIICHHE — JIJIsl 3TOTO YXK€ He OcTaeTcsi BpeMeHH. [103TOMy mpu KOHCHNEKTHUPOBAHUU JIEKIUU
PEKOMEHIYETCS Ha KaXJO0W CTPaHMIE OTAENATHh MOJIA ISl MOCJIEAYIONIMX 3alUCeil B JOMOJHEHHE K
KOHCIIEKTY.
3amncaB JIEKIMIO WM COCTaBUB €€ KOHCIEKT, HE CJEeIyeT OCTaBlsATh paboTy HaJa JEKIHOHHBIM
MaTepuaJioM JI0 Hadvajia TMOATOTOBKM K 3adeTy. HeoOxomumo mponenaTh Kak MOXKHO paHbIIE Ty
paboTy, KOTOpasi COMPOBOXKIaeT KOHCTIEKTUPOBAHUE MICHMEHHBIX HCTOYHUKOB U KOTOPYIO HE yIajIoCh
C/eNaTh BO BPEMs 3aIHCH JISKINH, - IPOYECTh CBOM 3aIMCH, paciin(poBaB OTACIBbHBIE COKPAIICHHSI,
MPOAHAIIU3UPOBATh TEKCT, YCTAHOBUT JIOTMYECKUE CBSI3M MEXKAY €ro 3JIEMEHTAMH, B PSE CIy4yacB
MoKa3aTh WX Tpaduuecku, BBIIEIUTh TJABHBIE MBICIH, OTMETUTH BOIPOCH, TpeOyroIue
JIOIIOJTHUTEILHOM 00paboTKH, B YaCTHOCTH, KOHCYJIbTaIl! MPEeno/1aBaTels.
CTyneHTy pEeKOMEHIOBAaHO YJEISITh BHUMAHHE CAMOCTOSTEIBHOW MOATOTOBKE MO MpEeaMETy, TIaH
CaMOCTOATENIbHOM TOATOTOBKM, NEpeueHb 3aJaHuil u BompocoB mnpenactaBieH B YMK. Ilomnoe
OCBOCHHE NUCIHUTIUINHBI «KoutonaHas XuMusy He MPEICTaBISETCS BO3MOKHBIM 0€3 aKTHBHOUW paOOThI



Ha NPAKTUYCCKUX 3aHATHAX, HpOHBJ’IHIOH.[CfICH B OTBCTAX Ha BOIIPOCHI, Y4aCTUC B JCJIOBBIX UI'paX U

TPEHUHIax, IIpe/ICTaBICHUN TBOPUYECKUX 3aJaHu’ u Jcce.
Conepxanue npeanaraemoro YMK cTpyKTyprpoBaHO TakuM 00pa3oM, YTO CTYJEHT MOXKET
OIepaTUBHO HalTH HE00X0JUMbIE METOIUYECKHE yKa3aHus U PEKOMEHJaluH.

OcBoeHne y4eOHOTO Kypca 3aBepIlacT BBIIOJHEHHWE KOHTPOJIBHOM paboThl B COOTBETCTBUU C
TpeOOBaHUSMM M METOJUYECKHMMM pEKOMEHJALUUAMU Ka(eapsl, COAEpKaLUMHUCSI B ydeOHO-
METOAMYECKOM KOMIUIeKce. [Ipy M3yueHuH AMCHUIUIMHBI CTYJEHTHI UCIOJIB3YIOT B MOJIHOM O00BEeMe
IUIaKTUYECKUE MaTepuaibl, CoJepKalliecss B y4eOHO-METOJUUYECKOM KOMIUIEKCE MO JUCIHILIMHE.

CryaeHT 1oKeH ObITh TOTOBBIM K pa3IMYHbIM (OpMaM KOHTPOJIS 110 CaMOCTOSITENbHOM paboTe,
U3y4UB IPEIIOKEHHbIE TEMBI U BONPOChl. B mpoiiecce camocTositenpHON paboThl BaXKHOE BHUMAaHHE

OTBOJUTCS HABBIKY U YMEHHIO I10JIb30BATHCS CIIPABOYHBIMU U3IAHUAMU; KOHCIIEKTUPOBATH U
pedeprpoBaTh CrielUaIbHYIO JUTEPATypy U 1aBaTh HEOOXOAUMbIN KOMMEHTAPUI; CyMMUPOBATh U
AQHAJIM3UPOBAThb CBEACHUSA W3 PA3JIMYHBIX MCTOYHUKOB; BIJIAJETh TECTOBBIMU TEXHOJIOTUSAMHU.

Meroanyeckue ykazaHus 00y4aroIMMCs NPH MOATOTOBKE K CEeMHHAapaM, IPAKTHYECKHUM
3aHATHAM.

IIpy mOArOTOBKE K CEMUHAPCKUM U IIPAKTUYECCKUM 3aHATHAM 10 aucuuimHe «DuskomiongHas

XUMUS HEOOXOIUMO 3HATh Hu BEIIIOJIHATD cleayroume YCIIOBUSL:
1. CemuHapckue U MPaKTUYECKHE 3aHATUS MPOBOJAATCS COTJIACHO yUEOHO-TEMAaTUYECKOMY ILIaHy
B BUJE cobecenoBaHus Hu BEITIOJTHEHUS MPAKTUYECKHUX 3aJaHuH.

2. TloaroroBka K CEMMHapCKOMY M TPaKTHMYECKOMY 3aHATHUAM 3aKJIOYaeTcs B M3Y4YEHUHU
JUTEPATyphl, KOTOpast 0003Ha4YeHa B OMOIHOrpauecKoM CIUCKE, TOBTOPEHHH HEKOTOPHIX BOIPOCOB
JpyTUX AUCUUIUIMH (DU3UKU, XMMHH, aHATOMHUH, (PU3UOJIOTMH, TMTHMEHBI, reorpaguu, 3KOHOMHUKH,
COITMOJIOTHH, WH()OPMATHKH, KPUMHUHAIMCTHKH, BOCHHBIX HAyK), M3YYCHHBIX paHee W HMEIOIINX
OTHOILICHHE K TeMe CEMMHApPCKOTo WIn MPAaKTUYECKOTO 3aHATHSL.

3. Ilpu mpoBeneHuMU ceMHHapa WIM MPAKTHUECKOIO 3aHATUS CTYJIEHTHl JOJDKHBI: OTBETUTH Ha
BONpPOCHI, 0003HaUEHHbIE B IUIaHE 3aHATHS, OTPAabOTAaTh MPAKTUYECKHE HABBIKM MO HMPUMEHEHHUIO
CPEICTB HWHAMBHUAYAJIbHON 3alllUThl, OKa3aHMUIO NEPBOM MEIUIMHCKOW IOMOILM MpPH TpaBMax.

4. PaboTa cTyJeHTa Ha CEMHHApCKOM M INPAKTHUYECKOM 3aHATHM OLICHUMBACTCS MO MATHOAIIBHON
IIKaJeE.

5. Ilpu wu3yyeHMM JUCHMIUIMHBI  YYMTBHIBA€TCS  CaMOCTOsTeNbHas paboTa  CTYyJEHTa,
NPEIyCMOTPEHHAs! YYeOHBIM IUTAHOM, KOTOpas TOJKHA CIIOCOOCTBOBATh OoJiee rTyOOKOMY YCBOCHUIO
U3y4yaeMoro Kypca, ¢opMHpOBaTh HABBIKU MCCIEOBATENBLCKOM pabOThl U CTUMYJIMPOBATh HA YMEHUE
BBITIOJIHATH TEOPETUUECKUE 3HAHUS HA MPAKTUKE.



Pabouas mnporpamMma gucuuIUIMHBl «OOIas XUMHS» COCTaBlI€HA B COOTBETCTBHU C
tpeboBanusimu ®PI'OC BO mo cnenuansnoctu 06.03.01. «buonorus», yTBEpkKACHHOTO MPHUKA30M
MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit ®denepanuu ot 07 aBrycra 2020 r. Ne 920.

[Iporpammy cocraBwiI:

npodeccop Kadeapsl XUMUU Canamos A.M.



Pabouas nporpamMa yTBepikJeHa Ha 3aceJaHUU Kadeapbl XUMHUH

[Iporokon 3acenannsa Ne_ 10 ot « 20  » uioHA 2023 r.

3aBenyronuii kadeapoit

/ CammamoB A.M./

Pabouast mporpamMmma ogo0peHa yueOHO-METOIUIECKUM COBETOM

_XI/IMI/IKO-6I/IOJ'IOF HNYECKOT'O !baKYJ'ILTGTa

IIporoxon 3aceqanust Ne_ 10 or « 26 » wroHA 2023 r.

HpencenaTenL y‘-IC6HO—MeTOI[I/I‘leCKOl"O COBCTa

/ __IlnueBa A.M. /

[Tporpamma paccMOTpeHa Ha 3aceJaHuu Y YeOHO-METOAMIECKOTO COBETa YHUBEPCUTETA

[Iporokon 3acemanust Ne__ 10 ot « 28  » uioHsA 2023 r.

[Ipencenarens Y4ueOHO-METOAMYECKOTO COBETA YHUBEPCUTETA

/__Xamaryneros 111.B.




CaeneHnust 0 nepeyTBepKIeHUH IPOrPaMMbl HA OYepeIHON Y4eOHbIi 1o u
perucTpanum u3MeHeHu

'V4yeOHBII
roma

Perenne xadeaps
(Ne mpotokoua,
J1aTa)

Brecennble n3aMeHEeHUS

[lonmuce
3aB. Kadenpoi




	1. ЦЕЛИ ОСВОЕНИЯ УЧЕБНОЙ ДИСЦИПЛИНЫ
	2. МЕСТО УЧЕБНОЙ ДИСЦИПЛИНЫ В СТРУКТУРЕ ОПОП ВО
	Таблица 2.1.
	В результате освоения дисциплины студент должен Знать:
	Уметь:
	Владеть:
	3. КОМПЕТЕНЦИИ ОБУЧАЮЩЕГОСЯ, ФОРМИРУЕМЫЕ В РЕЗУЛЬТАТЕ ОСВОЕНИЯ УЧЕБНОЙ ДИСЦИПЛИНЫ.
	4. ОБЪЕМ ДИСЦИПИНЫ И ВИДЫ УЧЕБНОЙ РАБОТЫ
	Объем дисциплины и виды учебной работы
	5.1. Структура дисциплины
	Таблица 5.1.
	1. ВВЕДЕНИЕ
	2. ХИМИЧЕСКАЯ ТЕРМОДИНАМИКА
	3. ФАЗОВОЕ РАВНОВЕСИЕ
	4. ХИМИЧЕСКОЕ РАВНОВЕСИЕ
	5. РАСТВОРЫ
	6. КИНЕТИКА ХИМИЧЕСКИХ РЕАКЦИЙ
	7. КАТАЛИЗ
	8. ЭЛЕКТРОХИМИЯ
	9. ОСНОВНЫЕ ПОНЯТИЯ КОЛЛОИДНОЙ ХИМИИ ДИСПЕРСНЫХ СИСТЕМ
	10. МОЛЕКУЛЯРНО-КИНЕТИЧЕСКИЕ И ОПТИЧЕСКИЕ СВОЙСТВА КОЛЛОИДНЫХ СИСТЕМ
	11. ПОВЕРХНОСТНЫЕ ЯВЛЕНИЯ В ДИСПЕРСНЫХ СИСТЕМАХ
	12. ЭЛЕКТРИЧЕСКИЕ СВОЙСТВА ДИСПЕРСНЫХ СИСТЕМ
	13. УСТОЙЧИВОСТЬ КОЛЛОИДНЫХ СИСТЕМ
	Агрегативная устойчивость
	Коагуляция золей электролитами
	6. ОБРАЗОВАТЕЛЬНЫЕ ТЕХНОЛОГИИ
	7. ПЕРЕЧЕНЬ УЧЕБНО-МЕТОДИЧЕСКОГО ОБЕСПЕЧЕНИЯ ДЛЯ САМОСТОЯТЕЛЬНОЙ РАБОТЫ ОБУЧАЮЩИХСЯ ПО ДИСЦИПЛИНЕ (МОДУЛЮ)
	Таблица 7.1. Содержание самостоятельной работы обучающихся
	Вариант 1
	Вариант 2
	Вариант 3
	Вариант 4
	Вариант 5
	Вариант 6
	Вариант 7
	Вариант 2
	Вариант 3
	Вариант 4
	Вариант 5
	1. Наименьшей плотностью обладают вещества в состоянии:
	2. Давление не оказывает влияния на вещества в состоянии:
	3. Наибольшее межмолекулярное расстояние характерно для состояния:
	4. Идеальный газ это:
	5. Отклонения реального газа от идеального больше:
	6. Для идеальных газов не учитываются:
	7. Закон Бойля-Мариотта выражается:
	8. Линии, выражающие зависимость изменения объема от давления при постоянной температуре называются:
	9. При нагревании на 10С при постоянном давлении объем увеличивается:
	10. При нагревании на 10С при постоянном объеме давление увеличивается:
	11. Уравнение Гей-Люссака имеет вид;
	12. Уравнение Шарля имеет вид;
	13. Величина α в уравнении Гей-Люссака называется:
	14. Величина α в уравнении Шарля называется:
	15. Математическое выражение закона Гей-Люссака (при абсолютной температуре):
	16. Математическое выражение закона Шарля (при абсолютной температуре):
	17. Уравнение Менделеева -Клапейрона:
	18. Если значение R =8,314, то соответственно единицей измерения является:
	19. Физический смысл универсальной газовой постоянной R описывается соотношением:
	20. Перевод к нормальным условиям осуществляется:
	21. Основное уравнение кинетической теории газов:
	22. Кинетическая энергия молекулы газа:
	23. Зависимость скорости движения молекулы от их массы:
	24. Зависимость скорости движения молекулы от температуры:
	25. Средняя скорость движения молекул:
	26. В уравнение Ван-дер-Ваальса вносятся поправки:
	27. Силы межмолекулярного притяжения возрастают:
	28. Уравнение Ван-дер-Ваальса имеет вид:
	30. Уравнение Ван-дер-Ваальса хорошо выполняется при:
	31. Приведенное давление определяется:
	32. Приведенная температура определяется:
	33. Идеальной газовой смесью называется смесь, которая:
	34. Закон Дальтона выражается уравнением:
	35. Закон Дальтона (с учетом закона Бойля-Мариотта):
	Тест 1
	б) анионы
	г) электроосмосом
	г) потенциалопределяющим
	Тест 2
	Тест 3
	г) уменьшается
	Тест 4
	Тест 5
	Оценка Критерии ответа
	9. МЕТОДИЧЕСКИЕ УКАЗАНИЯ ДЛЯ ОБУЧАЮЩИХСЯ ПО ОСВОЕНИЮ ДИСЦИПЛИНЫ
	Методические указания обучающимся при подготовке к семинарам, практическим занятиям.
	Сведения о переутверждении программы на очередной учебный год и

