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1.1leap AMCHMIJIMHBI.

B pe3ynbraTe ocBOEHUS JAHHOM AUCHUIUIMHBI y 00y4aromerocs J0HKHBI ObITh CPOPMUPOBAHBI

KOMITETEHIIMM OCHOBHOM NMpodeccHoHanbHOM 00pa30BaTeNIbHOM MpOrpaMMbl OakanaBpHuara:
NK-2

1.1

(I)opanyeMLIe KOMIICTCHIUH, HHAUKATOPbI TOCTUKCHUSA KOMHeTeHHHﬁ, 3HAHUAA,

YMEHHS, HABBIKH
Tabnuna 1 — MHAMKAaTOpBl AOCTHXKEHHS] KOMIETEHIIUH, (hOpMUpyEeMble TUCIUTUTMHON

NpeIMETHOU
obyactTi 1O
npoduITIo
"Xumus"
npu  peie-
HUM mipodec-
CHOHAJTbHBIX
3aj1a4

peain3anuu B Pa3IMYHBIX

dbopmax  oOydeHHws B
COOTBETCTBUH c
tpeboBanusimu GI'OC 00.
IK-2.3
JleMOHCTpHPYET  HABBIKH
UCIIOJIb30BaHUS B
npoQeCCUOHATBHOM
obpazoBaTebHOI
JeATeIbHOCTH
CHCTeMaTH3HPOBAHHBIX
TEOPETHYECKUX "
MPaKTHYECKUX 3HaHUHU

XUMHUYCCKUX HAYK.

Kon wu NunukaTopel  110- 3Hanus, ymenus, HaBbiku (3YB), dhopmupyembie
Ha3BaHUE CTHIKEHHUS KOMIIETCH- | JUCIUILINHOMN
KOMIIETEH- muu no OITOIT
o
IIK-2. Coo- K-2.1 3Haer | 3Haer:
COOCH OCBa- | CTPYKTYypY, COCTaB U | - OCHOBHBIE IIOHSTHUS KJIACCUUECKON U (U3MYECKOH XUMMHU;
MBATh M mC- | AMAAKTHYUECKHE  EIMHHUBL | - q)ynz[“aMeHTanLHHe 3aKOHBI, SIBJICHUSI U TPOIECCHI, U3ydaeMble
HOB30BATE MPEMETHOM obnacTu | XUMUeii;
Xumust. - KJIACCHYECKHE U COBPEMEHHBIC METOJIbI aHAJIN3A BEICCTB.
TeopeTUyYe- .
IK-2.2 YMmeer | - cnenudHUIecKyto XUMHYECKYIO TEPMHUHOJIOTHIO;
CKHC  SHAHMA OCYIIECTBIISITh 0TOOp | - METOJUKH BBIMOJHEHHS JIAOOPATOPHO-MPAKTUYECKUX U IKCIIE-
W HPAKTAYC- | yyeGHoro  comepaHHs | PUMEHTAIBHBIX XHMHYCCKHX HCCIICIOBAHMIA.
CKHC YMCHHUA | ypenmeTHON obmactu | Ymeer:
M HaBbIKK B | Xumus IS €ro | - JIOCTYITHO OOBSCHATH OCHOBHBIE XUMHUYECKHE TEPMHHBI, MOHS-

THS ¥ 3aKOHBI, aCCOIMUPOBAHHEIEC C 00JIACTHIO U3YUCHUS;

- TIPOBOJNTH aHAJH3 BEIIECTB C TIOMOIIBIO KIACCHYCCKUX H CO-
BPEMEHHBIX METOJIOB.

- HCIIOJIb30BaTh XUMHUYCCKUE 3HAHHS B MPO(ECCHOHAIBLHON Jes-
TENBHOCTH;

- IUIAHUPOBATH BBINOJIHCHHUE JIA0OPATOPHO-MPAKTHYCCKUX U IKC-
MCPUMCHTAITBHBIX XUMUUCCKUX UCCIICTOBAHMIA;

Baapeer:

- OCHOBHBIMH XUMHYECKIUMH U (PU3UICCKUMH MTOHATUSIMHE, 3HAHU-
SIMH 3aKOHOMEPHOCTEH XMMHYECKUX MPOLIECCOB U SABJICHUM;

- MPaKTHICCKIMH HaBHIKAMH aHAJIN3a BEIIECTB.

- cnenmm@UKON  METOOUK  BBIMIOJIHEHUS  J1aOOpaTOpHO-
MPAaKTUIECKUX U IKCTIEPHIMEHTAIBHBIX UCCIICIOBAHIH.




2 O0béM U TPYAOEMKOCTH TUCUHUIJIMHBI M0 BUIAM YUeOHBbIX 3aHATHI. POpPMBI IPOMEKY-

TOYHONM aTTeCTAllMH.

Ta6muma 4 — O6beM U TPYJ0EMKOCTh JUCITUTIIINHBI 110 BUJIaM Y4e€OHBIX 3aHSATHI

OOm1ast TpyJOEMKOCTh M BHJIBI Y4€OHOH pabOTHI MO JAMC-

O06béM vacos o op-
MaM 00y4YeHUs

LUIUIMHE, IPOBOIMMBIE B pa3HbIX (hopMax

0P0

1 O0mas Tpy10eMKOCTb TUCIUTTAHBI

216

2 KonraktHas paboTa oOydaromMXcsi ¢ IpernojaBaTeseM
(o BuaM y4eOHBIX 3aHATHIT) (BCETO)

AynuTtopHas pabota (Bcero):

74

B TOM YHCIJIC:

JICKIITUHU

30

IMMPAKTUYCCKUE 3aHATUSA, CCMUHAPbI

IIPaKTUKYMBI

1a0opaTopHbIE PabOTHI

44

B HHTEPAKTHUBHOU (popMme

B DJIGKTPOHHOU (hopme

Breaynuropnas padota (Bcero):

B TOM 4HCJe, WHIMBHIyaJbHas pabora oOydaro-
IIUXCS C IPENoaBaTesieM

HOJTrOTOBKA KYpCOBOM pabOThl /KOHTAKTHAs paboTa

TpyNIOBasi, WHAWBUAYaJIbHAs KOHCYJIbTAIUS U
MHBIC BHIBl y4eOHOH AEATETBHOCTH, MperycMaTpHuBa-
IOIIME TPYNIOBYIO MM MHIUBHAYAJIbHYIO paboTy 00y-
YAIOMUXCs C PErnoJiaBaTeiiemM)

TBOpUecKasi pabora (dcce)

3 CamocTosTenbHas pabota o0ydaromuxcs (Bcero)

106

4 TIpomexyTouHasi aTTecTanus o0y4yaromerocs

3ager — 3 Kypc 5 cemectp
Dx3aMeH — 3 Kypc 6 cemectp 364

3. Y4eOHO-TeMaTH4eCKHUH IUIAH U COAePKaHUe IHCIMILJIMHDI.

3.1 YueOHO-TEeMATHYECKHII IJIAH

Tabnuua 5 - YueOHO-TeMaTHUeCcKui mi1aH 04HOM (OpMbI 00yUEHHS

E = Buabl y4eOHBIX 3aHATHH, BKJIIOYAs
= S CaMOCTOSITEJIbHYI0 PadoTy 00y4a-
E 3 IOLIMXCS ¥ TPYA0EMKOCTh
= (B yacax) DopMBbI TEKY-
Ne Pazpen E = ayUTOPHbIE CaMoCTosI- IEro KOH-
n/m AUCIHUILINHBI 8 = yuyeOHbIe 3aHATHS TeJbHas TpoJifl ycIieBa-
BCEro | JIEKIUM | ceMHHaphbl, |Pabora o0y- E€MOCTH
npakruye- |Yar0MAXCH
CKHe 3aHS-
THSA
5 cemecTp
1. | ArperatHoe cocTtosiHue | 12 2 4 8 KoHnTponbHas
BEIIECTBA paborta
2. | Xumuyeckas Ttepmoau- | 20 4 4 12 Omnpoc, oTuér o
HaMMKa BBINOJIHEHUH
MIPAaKTUYECKOU
paboThHI
3. | Xumunueckas kuHeTuka | 18 4 4 10 KoHnTponbHas
paborta
4. | Xumuyeckoe u (azooe | 22 2 6 12




:g = Bujbl y4eOHBIX 3aHATHH, BKJIOYAS
EE § CaMOCTOSITEJIbHYIO padoTy 00y4a-
a3 HOIIUXCH U TPYA0EMKOCTh
= £ (B yacax) ®opMBbI TEKY-
Ne Paszpnen = 2 ay/IMTOPHbIE CaMOCTOSI- 1Iero KoH-
n/n AMCHUIINHBI 8 = yuyeOHbIe 3aHATUSL  |TeJbHAasl TPOJIA ycleBa-
BCEro | JIEKIHM | ceMHHaphbl, |Padora o0dy- €MOCTH
npakruye- |Ya0UXCH
CKHe 3aHs-
THS
paBHOBECHS
3auer
HTtoro 2 cemecTp 72 12 18 42
6 cemecTp
5. | Yuenue o pacTBopax 40 6 12 22 KonTponbnas
DNeKTPOXUMHUS pabota
6. Konmounuas xumus 68 12 14 42 NuauBunyans-
HOE 3aJ]JaHue
JK3aMeH 36
Hroro 3 cemecTp 144 18 26 64
Bcero: 216 30 46 106
3.2. CopeprxaHue 3aHATHI 10 BUIAM Y4eOHOI padoThI
Tabmmma 6 — Coxeprxanue JUCITUTIINHBI
Ne HaumeHoBaHue pa3aeJia quc- Conepxanmue
n/n IHUILJIUHBI
5 cemecTp
1 Pa3nes 1.ArperatHoe cocTosiHUE

BEIECTBA

CoOeporcanue 1eKYuoHHO20 Kypca

1.1.

ArperaTHoe COCTOsIHUE Belle-
ctBa. ['a3000pa3HoOe cocTosTHUE
BEIECTBA

CocTosiHHE BelIeCTBa, MapaMeTphl COCTOSIHMS BEIIECTBA.
I"a3000pa3Hoe cOCTOSIHHME BEIIECTBA, OCHOBHBIE XapakTe-
PUCTHKH Ta30B, WJICAJbHBIM U PEalbHbIA Ta3bl, ra30BbIC
3aKOHBI, CMCCH UJCAJIbHBIX I'da30B, MapUHAJIbHOC JABJICHUC
rasa, KHUHETHUYEeCKasi TEOpHs ra3oB, pealibHble ras3bl, (ak-
TOp CKUMAEMOCTH. YPaBHEHHSI COCTOSIHUSI PEaJbHOTO U
UJICaJIbHOTO Ta30B.

1.2

ArperatHoe COCTOSIHHE Bellle-
ctBa. JKuakoe u TBEPA0E COCTO-
SAHHUA BCIICCTBA.

JKunkoe coctosiHue BemiecTBa OMMKHHUA TOPSAIOK, (HaKTo-
PBl, BIMSIONIME HA CBOMCTBA >KMAKOCTEH, CBOMCTBA >KHUJ-
KOCTeH (TUIOTHOCTH,MOJISIPHBIA O0BEM KHUAKOCTEH, TO-
BEPXHOCTHOE HATSHKEHUE, TEKY4YeCTb, BSI3KOCTh JAWUHAMM-
gyeckas U KHHEeMaTudeckas, mapooOpa3oBaHue, KOHIEHCa-
LM, HACBIIMICHHBIA Tap, KpUTHUYECKas TeMIepaTrypa u
nasneHue). TBepioe arperaTHoe COCTOSTHUE, KpUCTAJLIINYE-
CKoe, aMop(¢HOE, aHU30TPOITHOCTh, H30TPOMTHOCTH, MOHO-
KPUCTAJUIbI, KPUCTAIIOTUAPATHI, KUIKOKPUCTATUIMUECKOE
cocrosguue BemiecrtBa. Ilrazma

Temvl 1aOOpamopubix 3auamuil

JIUHAMHKA

1.3 | Ilpuemsl paboTHI ¢ Ta3aMH B Jia- [TomydyeHnue pa3TUYHBIX Ta30B, XpaHEHHUE Ta30B, COOH-
Ooparopun panue. O4nCTKa, CylIKa U MOTJIOIIeHUE ra3oB. Pemienue
3a/la4 C HMCMOJb30BAaHUEM Ta30BbIX 3aKOHOB, YPaBHEHMUS
COCTOSIHMSI MJICAJIbHOT'O Tra3a.
2 Paznen 2. Xumuueckasi TepMo-

6




n/n

HaumenoBaHue pa3aeJia quc-
HUILTHHBI

Conepxanue

2.1

[TepBoe HavyaJI0 TEPMOJUHAMUKH.

OcHOBHBIE MTOHATHUS U BETUYMHBI XMMHUYECKON TEPMO-
nuHamMuKy. TepMoauHamMu4deckas cucTema, Kiaccupuka-
LM 10 COCTOSIHUIO, TIO B3aUMOJIEUCTBUIO C OKPYKAIOLIEH
cpenoii, mo uuciy ¢as, mo 9uciay KoMnoHeHToB. CocTosi-
Hue cucteMbl. DyHKIIUU COCTOSIHUS. TepMoIuHaAMIUeCKHe
npoieccbl. BHYTpeHHsIsT SHEpTUsi, KOJUYECTBO TEIUIOTHI,
TEIJI0EMKOCTh, padota. [lepBoe Hayamo TepMOAMHAMUKH.
MartemaTtuueckoe BBIpaXKEHHE MEpBOrO Havaia, Gopmy-
JUPOBKM 3aKoHa. OHrTanbnus. CTaHAapTHas SHTAJbIIHS
o0Opa3oBaHMs BELIECTBA, CTaHAApPTHas SHTAJBIUSA Cropa-
HUS BelecTBa. TerioBor 3(¢GeKT XMMUYECKOH peakluu.
3akoH ['ecca. Pacuer cranmapTHOW TEMIOThl XUMHYECKON
peaKuy Mo CTaHAAPTHBIM TETUIOTaM 0Opa30BaHUS U CTO-
panus BemecTB. [IpuMeHeHne nepBoro Hayajia TepMOIU-
HaAMUKH K OnocrucreMaM. 3aBHCUMOCTh TEIUIOBOTO Y (dek-
Ta XMMHUYECKOM peakiuu OT TeMIIepaTypbl, YpaBHEHHE
Kupxroda. Temmorsl  pacTBOpeHHs,  COJbBATAIIHH,
HEeUTpaIM3alu

2.2

BTopoe Hauano TepMoAMHAMUKH.
TepMonnHaMuyecKue MOTEHIUA-
Jbl. DHeprus ['enbMrombua.
Oueprust ['nb6ca.

Btopoe Hauanio tepmoauHaMuku. MartemaTtuueckoe
BBIpR)XKEHUE BTOPOTO Havasna, GopMyIHpoBKH 3akoHa. O0-
paTuMble W HeoOpaTHMblEe MPOLECChl. DHTpPONMUS U €€
CBSI3b C TEPMOJMHAMUYECKOW BEPOSITHOCTBIO CUCTEMBI.
VYpaBaenue bonbiMana. Pacuer n3MeHeHUs: SHTPONUH IS
Pa3IMYHbIX M30TEPMHYECKHX U HEU30TEPMHUUYECKUX IIPO-
IIECCOB U XMMMYECKON peakuuu. AOCONIIOTHAS YHTPOIIUS.
[Tocrynar Ilmanka. TepMmonuHaMUYeCKUE TOTEHIMAIIBI.
Oueprus ['enpmronsua. Dueprust [n66ca. Kpurepuii no-
CTH)KEHUS XHMMHUYecKoro paBHoBecus. [IporHosmpoBanue
HaIPaBJICHUSI CaMOIIPOMU3BOJIBHO IPOTEKAIOIIMX MPOLEC-
COB B M30JIMPOBAHHOU W 3aKpBITON cucTemax. CBoOO HAS
W CBsi3aHHAs HSHEpruu. MakcuManbHas U MaKCHUMAaJIbHO
nosie3Has pabora mpouecca. CranmaptHas sHeprus [ n66-
ca oOpa3oBaHUs BEILECTBa, CTaHJapTHas sHeprust [ mdoca
OMOJOrMYecKoro OkucieHus BemiectBa. CraHgapTHas
sHeprus ['mb0ca peaxum.

Temvl 1aOOpamopubIx 3aHAMULL

2.3 | SIBnenus, HabmOJaeMbIE TIPH V3MeHeHHne Temreparypbl, U3MEHEeHHe o0beMa, paspylie-
pacTBOpEHUH HUE KPUCTAJUIOB U 00pa30BaHUE COJILBATOB

2.4 | Onpenenenue TemIoThl HelTpa- | OnpeneneHue TemIOThl HEUTpaNU3alui CUIbHOW KMCIOThI
JIU3alMU CHJIHOH I1I€10YbI0

2.5 | Ompenenenue TeIIOTH 00pa3zo- | OmpezeneHue TemIoThl 00pa30BaHUS KpUCTAJUIOTHIpaTa
BaHUs KPUCTAJUIOTHpaTa cynbdara Meau.
Pasznea 3. XumMnueckasi KHHe-
THKA

3.1 | Kuneruka xumuueckux peakuuid. | I[lpeamer xuMudeckoit KWHETHKH U €€ 3HaUeHue a1 Ouo-

noruu. Kunernueckas kiaccuukanus XUMHYECKUX pe-
akuuid. MomnekynsapHocTh peakuuu. CKOpOCTb pEaKIMH.
@DaKkTOopbl, BIUAIONIME HAa HEE. 3aKOH JEHCTBYIOIIMX MAacc.
Koncranra ckopoctu. Kunernueckue ypaBHenud. [lops-
nok peakuuu. Ilepuon momymnpeBpamieHusi. 3aBUCUMOCTD
CKOPOCTH pPEaKIMu OT KOHUeHTpauuu. Kunernueckue




n/n

HaumenoBaHue pa3aeJia quc-
HUILTHHBI

Conepxanue

ypaBHEHMsI peakIuil MepBoro, BTOPOTO U HYJIEBOTO IO-
PAAKOB. DKCIIEPUMEHTAJIbHbIE METOBI ONPEEIIEHUS CKO-
pPOCTH U KOHCTaHTBl CKOPOCTH pEaKIUH. 3aBUCHMOCTb
CKOPOCTH peakuuu OT TeMmueparypsl. TemiepaTypHbIi
KO9(DPUITMEHT CKOPOCTH PEAKIIMU U €r0 OCOOCHHOCTH IS
OuoxuMu4eckux mporeccoB. IloHsATHE O TeOpUM aKTHB-
HBIX COYJAapEHUU. DHEPreTHUeCKHil Npoduilb pPEaKIuu;
SHEprus akTUBaAlWU; ypaBHeHUE Appenuyca. [lonsitue o
TEOPUH MEPEXOAHOTO COCTOSHUSA. AKTUBUPOBAHHBIN KOM-
TIJICKC.

3.2

Karanns n Mexanu3Mbl XUMHUYE-
CKHMX pEaKLIHI

Katanus. 'oMOreHHbIN ¥ TeTEepOreHHbIA KaTalnu3. JHepre-
TUYECKUH TpoQuib Katanutudeckod peakmuu. OcobeH-
HOCTH KaTaJIMTUYECKOW aKTHUBHOCTH (epmeHTOB. Ilocie-
J0BaTEIbHBIE, MAapaAJIJICIIbHBIE U CONPSIKEHHBIE PEaKIMHU.
[lennpie peakuuu. JIMMUTHpYIOWIAsl CTaAUs CIOXKHOM pe-
akuuu. Peaknnu B pactBopax. POTOXMMUYECKHUE PEAKIIUH.

Temvl 1ab6OpamopHbIX 3aHAMULL

3.3 | Ckopocth xumMHuueckux peakuuii | CkopocTs peakuuu. QakTopsl, BIUSIOUINE HAa He€. 3aKOH
¥ (haKTOpBI, BIUSIOINE HA HEE nenctByromux macc. Koncranra ckopoctu. Kunernue-
CKHE YpaBHEHUs. 3aBUCHUMOCTb CKOPOCTH PEAKIIUH OT
KOHIIeHTpauuu. Kunetnueckue ypaBHeHUs peakui nep-
BOT'0, BTOPOT'O U HYJIEBOT'O MOPSAKOB. 3aBUCUMOCTh CKO-
POCTH peakIuu OT TeMIiepaTypsl. Pemenue 3anau.
3.4 | OnpeneneHre KOHCTaHTBI CKOPO- | OmnpeneneHne KOHCTAaHThl CKOPOCTH PEAKIIMU OKUCIICHUS
CTH peaKIMy OKUCIICHUS UOUa | HOJHUAa Kalus mepcyib(aroM aMMOHUS
KaJius nepcynb(aroM aMMOHUS
Paznen 4. Xumuueckoe u ¢aso-
BO€ PaBHOBECHUS
4.1 | Xumuueckoe paBHOBECUE TepMoaMHaMUKa XMMHYECKOIO PaBHOBECHUS. 3aKOH
JIercTByOmuX macc. KoHcTaHTa XMMHYECKOTO paBHOBE-
cus. @akropsl, BIUAOLIKE HA paBHOBecue. [Ipunnun Jle-
[ITatense-bpayHa. Pacuer paBHOBECHOTO BbIXOAa MPOIYK-
TOB peakiuu. BrusHue temmnepaTypbl Ha paBHOBECHE.
CriocoObl BBIYUCIIEHHS KOHCTAHT PAaBHOBECHUS C MCIIOJNb-
30BaHUEM TEPMOJUHAMUYECKUX BEJIUYHUH.
4.2 | ®a30Boe paBHOBECHE Tepmoaunamuka (a3oBeIXx paBHOBecHil. (OCHOBHBIE

MOHATHA: (Da30BbIe TEpPeXoibl, ¢daza, KOMIOHEHT, YUCIIO
HE3aBUCHMBIX KOMIIOHEHTOB, ()a30BOE PaBHOBECHE, YUCIIO
crenenet cBooosbl. [IpaBmino a3 'n66ca. da3oBwie paB-
HOBECHS B OJJTHOKOMIIOHEHTHBIX cuctemax. CBsA3b MEXAy
JABJICHUEM M TeMIlepaTypoil (a3oBBIX MEpexo0a0B. Y paB-
Henue Kiaysmyca-Knaneiipona. ®a3oBble auarpaMMsl.
Huarpamma cocTtosiHusi BOAbl. Da3oBble pPaBHOBECHUSA B
JIBYXKOMIIOHEHTHBIX CHUCTEMax. PacTBOpbI ujecanbHbIE U
peanbHbie. PacTBOpHI JIETYUUX JKUAKOCTEH. 3aKoH Pays.
OtknoHeHus: ot 3akoHa Payns. Aseorpomnsl. Pasgenenue
azeoTponHbix cMeceil. [lepBeiii 1 BTOpoH 3akoHbl KoHO-
BasioBa. Ileperonka OMHAPHBIX KUAKOCTHBIX cMeceil. B3a-
MMOHEpPACTBOPUMBIE KUJIKOCTH. OTpaHUYEHHO PACTBOPHU-
Mble KUAKOCTH. Jlmarpammbl pactBopeHusi. CHUCTEMBI ¢
BEpXHEU, HUKHEW, C BEPXHEH U HWKHEHW KPUTUYECKUMU




Ne

HaumenoBaHue pa3aeJia quc-

Conepxanue
n/n HUILTHHBI
TEMIIEPAaTyPAMH PACTBOPEHUSI.
Temvl 1a60pamMopHbIX 3aHAMULL
4.3 | Xumuueckoe u $pa3oBoe paBHO- CmenieHre XMMHYECKOTO PAaBHOBECHS IMPU W3MEHEHUU
BEcue KOHLEHTPALUi pearupyolux BelecTs. BiausHue temmne-
paTypbl Ha CMELIEHWE XUMHUYECKOro paBHOBecus. Perme-
HUE 3aad.
4.4 | Iloctpoenue nuarpamMmsl B3auM- | [loctpoenue auarpaMmbl B3aUMHON PAcTBOPUMOCTH CH-
HOM pacTBOPUMOCTHU CUCTEMBI cTeMsbl (heHOT — BoJa
dbeHon — Boga
4.5 | IloctpoeHue aquarpamMmmsl I1aB- [TocTpoeHne auarpaMmbl IJIABKOCTH OMHAPHON CHUCTEMBI
KoCTH OMHapHOU cuctembl heHon | heHon — HadTamuH
— HaTAMH
6 cemecTp
Paspnen 5. Yuenue o pacrBopax,
3JIEKTPOXHMMS
5.1 | PactBOpHI OO6pazoBanue pactBopoB. PactBopumocTh. PactBOpm-
MOCTh Ta30B B MHAKOCTAX, B3aUMHas pPacTBOPUMOCTb
XKUJKOCTEH, PAaCTBOPUMOCTh TBEPABIX BEIIECTB B >KHMJIKO-
CTSIX, JIaBJICHHWE HACBHIIIEHHOIO Hapa pa30aBIEHHBIX pac-
TBOPOB.
5.2 | PacTBOpBI HEANEKTPOIUTOB. PactBopbl HeanekTponuToB. KosuratuBHblE CBOMCTBA
pacTBOPOB: IOHMKEHUE TEMIIEpaTypbl 3aMep3aHHs pac-
TBOpA, MOBBILIEHUE TEMIIEPATypPhbl KUTIEHUSI pacTBOPA, IMO-
HWKEHHUE JaBJEHUS I1apa, OCMOTHUYECKOE JIaBJICHHE.
Kpuometpus. D0ymuomerpus. Ocmomerpusa. Kommura-
THUBHBIE CBOMCTBa pa30aBIEHHBIX PACTBOPOB JJIEKTPOIIU-
TOB.
5.3 | PacTBOpPBI 31E€KTPOJIUTOB PacTtBopsI 21ekTpoauToB. CHIIbHBIE 3JIEKTPOIUTHI, TEOPUS
Heb6as-Xrokkensa. bBydepnbsie pactBopbl. Mexanusm jei-
cTBus OydepHbIX cucteM. 30Ha OydepHOro NEHCTBUS U
Oydepnas emkocTh. Pacuer pH mpOTOTUTHUECKUX CHCTEM.
3HaveHne OyhepHBbIX CUCTEM sl OMOJIOTHH, XUMHH.
5.4 | DAEKTPOXMMHUECKHE IPOLECCHl | YeNbHAasl 3JEKTPONPOBOJHOCTh PACTBOPOB 3JIEKTPOJIU-
TOB, MOJISIPHAs 3JEKTPONPOBOJHOCTh PACTBOPOB JJIEKTPO-
JUTOB, AJIEKTPUUYECKUE MOTCHIUATB Ha (a30BBIX T'paHU-
1ax
5.5 | DnexTpoxumuueckue npoueccsl | YpaBHeHue HepHcra, raJbBaHMYECKUN 3JEMEHT, 3JEK-
TPOJHBIE MOTEHLINAJBI, KJIacCU(UKAIHS 3JICKTPOIOB.
Temvl 1a60paAmMopHbIX 3aHAMULL
5.6 | Onpenenenuie MoJIsipHOUM Macchl | OnpeneneHue MOJIIPHOM MacChl paCTBOPEHHOIO BEIIIe-
pPacTBOPEHHOTO BEILIECTBA, CTBa, KOHLIEHTPALlMU U OCMOTHYECKOI'O AaBJIEHUS PACTBO-
KOHIIEHTPALlUA U OCMOTHYECKOTO | pa KPHOCKOMMYECKUM METOI0M
JaBJICHUSI pacTBOpa
KPHOCKOITMYECKUM METOJIOM
5.7 | OnpeneneHue Kaxyiieucs cre- OnpezeneHne Kaxyllencs CTENEHU 3JIEKTPOIUTUUYECKON
IIEHU 3JIEKTPOJIUTUYECKON JUC- JTUCCOLIMALIMY XJIOPHJIAa KU
COLIMaLuU
CHUJIBHOTO 3JIEKTPOJIUTA
5.8 | 3yuenue BiusiHUS pa3daBieHust | M3yuenue BIusHHUS pa30aBiIeHUsS HA CTENECHBb JUCCOIHMA-
Ha CTENEHb JUCCOLMaluU uuu 1 pH pactBopa ykcycHon kucnortsl. Pacuer pH pas-
u pH pactBopa ci1aboi KHCIOTHI | JJMYHBIX PAaCTBOPOB.
5.9 | lIpurorosnenue u uccienoBanue | [lpuroroBneHue u ucciepoBaHue cBOMCTB OydepHBIX pac-
CBOMCTB Oy(pepHBIX paCTBOPOB TBOPOB.
5.10 | CocraByienue rajbBaHUUYECKUX CocrapiieHHE TaJbBAHMYECKUX JJIEMEHTOB pPa3JIMYHBIX




n/n

HaumenoBaHue pa3aeJia quc-
HUILTHHBI

Conepxanue

DJICMCHTOB.

THUIIOB U UCCII€JOBAaHUE X CBOMCTB.

5.11

Koppo3zus merannos

HccnenoBanne KOPpO3UH METAIIOB U CIIOCOOOB 3aIllUTHI
METAJUIOB OT KOPPO3UH.

Pazgen 6. Kostonanass xXuMus

6.1

[Ipenmer KOMIOUIHOW XUMUHU.
AcopOIIMOHHBIE PABHOBECHS.

[Ipeamer kotoWaHON XMMUH, 3a1ayd, MeTOAbl. OCHOB-
HbI€ JTambl Pa3BUTHS KOJUIOMAHON xumuu. [IpuzHaku
00BEKTOB KOJUIOWJHOW XWMHH. 3HAYEHHE KOJUIOWIHOM
xumun B Owosoruu. [loBepxHocTHas sHeprus [mb60ca u
MOBEPXHOCTHOE HaTsDKeHHE. AncopOrus. AncopOuust Ha
rpanuile pacTBop-nap. YpasHenue [ m60ca. [ToBepxHoCT-
HO-aKTHUBHBIE M TOBEPXHOCTHO-HEAKTHBHBIE BEILECTBA.
N3meHeHne NMOBEpXHOCTHOM aKTMBHOCTH B TOMOJIOTMYE-
ckux psangax (mpasuio Tpay6e). M3orepma amcopOrum.
OpueHTalus MOJEKyJ B TOBEPXHOCTHOM CJIO€ U CTPYKTY-
pa 6uoMemMOpaH.

6.2

AncopO1us Ha TpaHMIlE TBEPIOE
TEeJ0-Ta3, TBEPAOE TEIO-PACTBOP,
TEOPHUH aCOPOITIH

AZcopOIOHHBIE PABHOBECHUS Ha HEMOJIBUKHBIX I'PaHHUIIAX
pasnena ¢a3. duszmueckas aacopOoUUs U XEeMOCOPOLHS.
AncopOnust Ta30B Ha TBEPJBIX Tenax. AJcopOIus u3 pac-
TBOpOB. YpaBHeHue JIenrmropa. YpasHenue OpelHanuxa.
3aBUCHUMOCTb BEJIMYMHBI aICOPOLIMU OT pa3lIUyHbIX (akx-
topoB. IIpaBuino BelpaBHMBaHMS ToJsipHOCTEell. M30upa-
tenbHas aacopOmus. [IpaBmio ITanera-®dasuca. Koresws,
anresusi, cMaunBanue. Kpaeoii yron cmauuBaHusi, Kodg-
bunmenT ruapoGUILHOCTH.

6.3

Xpomatorpadus

OOue mpenacTaBIeHUs W KiacCU(UKAIUS XpoMmarorpa-
(u4ecKnX METOJIOB 110 TEXHHUKE BBIMOJIHEHUS U 110 MeXa-
HU3My Tnpouecca. ['emp-xpomarorpadus. Ilpumenenue
Xxpomarorpaduu A MOITy4EHUs, OUYUCTKHU, pa3JelieHus U
aHaJM3a BEIIEeCTB. 3HAYCHHE AJCOPOIIMOHHBIX MPOLIECCOB
JUIs1 )KU3HEESITEIbHOCTH.

6.4

JlucniepcHbIe CUCTEMBI

Knaccudukanus nucnepcHeix cucreM. Kitaccupukanus
JTUCIIEPCHBIX CHCTEM I10 CTENEHH AUCIEPCHOCTH; IO arpe-
TaTHOMY COCTOSIHUIO (Da3; Mo cuiie MEXMOJEKYISIPHOTO
B3aUMOJICHCTBUS MEXKIy IUCIIEPCHOUN (a3oi U AUCTIEPCH-
OHHOM cpenou. [Tpupona komnounaHoro cocrostHus. [lomy-
YEHHUE W CBOMCTBa AMcHepcHbIX cucteM. [lomydenue koi-
JOUJHBIX PacTBOPOB. [luManmus, anekTpoauanns3, yiabTpa-
bunpTparmsi.

6.5

Kommonaueie cucteMbl

CrpoeHne KOJUIOMIHON MHIENIbl. ArperaTuBHasl yCTOW-
YUBOCTh 30JIeH, Koarynsuus 1uopoOHbIX Komouaos. [o-
por KoaryJasiuuu U ero ompezeneHue, npasuwio Hlynbie-
lapaun, B3ammHas koaryisauus. KosutoupHas 3amura.
YeroitunBocTh qucnepcHbix cucteM. CeTuMeHTaluOHHAs,
arperaTMBHAas U KOHJCHCALIMOHHAS YCTOWYMBOCTBH JIMO30-
ned. MaxkTophl, BIUAIOIIME HA YCTOMYMBOCTH JIMO30JICH.
Koarymnsuus.

6.6

CBoiicTBa KOJIJIOMAHBIX CUCTEM

CrpoeHue NIBOMHOTO 3JIEKTPUUYECKOTO CJOSA. DJIEKTPOKHU-
HETHUYECKHI MOTEHIINA U €r0 3aBUCUMOCTD OT Pa3IUYHbIX
(akTOpOB, IKCIEPUMEHTAIbHOE ONpeaeaeHue ero. Moie-
KYJSIPHO-KUHETHYECKHE CBOICTBa KOJUJIOMTHO-
JHMCIIEPCHBIX CUCTEM: OpOYHOBCKOE IBMXeHue, auddy-
3Msl, OCMOTHUYECKOE JaBJIEHUE, CEAMMEHTAllMOHHOE PaBHO-
Becue. ONTHYECKUE CBOWMCTBA: paccenBaHue cBeTa (3aKOH
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n/n

HaumenoBaHue pa3aeJia quc-
HUILTHHBI

Conepxanue

Panest). DnekTpoKMHETHYECKHE CBOMCTBA: 3JIeKTpodopes
H DJICKTPOOCMOC; MOTCHIMA TCUCHUA U MMOTCHI AT CCAU-
MEHTAIINH.

6.7

MuKpOoreTeporeHHbIE CUCTEMBI
(kmaccuuKIUs, YMYITbCHH )

MukporeTeporeHHble CUCTEMbI, UX MPUPOAA U PA3HOBU-
HoctH. [Tonyyenune, PuU3NKO-XUMUYECKHUE CBOMCTBA M 3HA-
YeHHE B MEIUIMHE a’pO30JI€H, MOPOLIKOB, CYCIIEH3H,
AMYJIBCUN U MEeH. DOMYJIbCUU: KiIacCU(PUKALIUA, TTIOTYYCHHE
U UX CBOMCTBA. DMYIJIBIraTopbl U MEXaHU3M HUX JIEHCTBUS.
Tun smynscuii 1 crmocoOsl ero onpeaenenus. OOpaiieHne
¢da3 smynbcuil. YCTOWYMBOCTh SMYJIBCHH U pa3pylICHHE
smysbcuil. KoanecueHiusi.

6.8

MukporeTeporeHHble CHCTEMBI
(cycrieH3uu, acThl, TICHBI)

CycrieH3un 1 UX CBOMCTBA. Y CTOWYMBOCTH U (aKTOPHI €€
onpexaessitomue. [Tactel.  TlonydeHnue u cBocTBa a’po-
3oseid. IIpumenenue aspososieit. I[lopomku. buonorunue-
CKkH BaxHble KosutougHbelie I[IAB (Mbuta, neTrepreHThl,
XKeMuHble KUCHO0Thl). [IeHbl: mosydeHue, TUIbI, YCTONYH-
BOCTh M paspylieHue, crabmiusanus neH. [Ipumenenue B
OHMOJIOTHH.

6.9

BricokoMonekyIsipHbIE Bele-
CTBa U UX PaCTBOPHI.

Bricokomonekynsipuble coeauHenus. Knaccudukanus u
MeToAb! nonydeHus. Ctpoerue u popmMa MaKkpOMOJIEKYI.
ArperaTtHble COCTOSHUSI M CTPYKTYpPHO-MEXaHUYECKHE
CBOHCTBa monuMepoB. PacTBopenue u HabyxaHue BBICO-
KOMOJICKYJISIDHBIX ~ coenuHeHud. TepmonuHamuyeckas
YCTOMYMBOCTb HX PacTBOpPOB. (DAKTOpPBI YCTOMYMBOCTH.
CgoiicTBa pacTBOPOB IMOJIMMEPOB, OCMOTHYECKOE JaBiie-
HUE U BS3KOCTb. BBICOKOMOJIEKYIJIIpHBIE COEAMHEHUS KaK
MTOJINAJIEKTPONIUTHL. M303/mekTprudeckass To4ka U METOMbI
ee ompeeeHus. DIeKTpodhope3 MOTUIICKTPOIUTOB. Bhi-
CaJlMBaHUE IMOJIMMEPOB U3 PACTBOPOB, KOALEPBALIUS U 3a-
mutHoe aerictsue BMC Ha KOIIOUIEL.

Tembl 1abOpamopHbIX 3aHAMUL

6.10 | AncopOrus AnCOpOIHs 3IEKTPOIUTOB U KPAacoK M3 pacTBOPOB, BIIHUS-
HUE PACTBOPUTEIIS HA aJICOPOITHIO, TETIOTA aICOPOIIHH.
6.11 | AncopOrust yKCyCHOM KUCIOTHl | AcOpOLMs YKCYCHOM KHCIIOTHI Ha aKTUBUPOBAHHOM YTJIe
Ha aKTUBMPOBAHHOM YTIJIe
6.12 | BA3K0OCTB )XKUOKOCTEN Bs3k0oCTB JKHAKOCTEN
6.13 | [lonyyenue u ouncrka koyutoua- | Ilomydenue 3oms ruapokcuga xeneza (III) mo peaxiuu
HBIX pacTBOPOB TMJpOJIM3a,  TOJIY4YeHHWEe 30J8  OKCHJAa  MapraHia
(IV),monyuenue 3oms runpokcuna xenesa (III) menrtuza-
Ue ocaaka, OYMCTKA JAUCHEPCHBIX CUCTEM METOJIOM
Iuann3a, ONpeesieHuEe 3Haka 3apsAa KOJUIOMAHBIX 4Ya-
CTHIL.
6.14 | Koarynauus 3o05€eil nog neicTBu- | M3yueHue koaryssluy 30J€i pa3IndHbIMU AJIEKTPOJINTA-
€M JIEKTPOJIUTOB MU
6.15 | Ilomyuenue noyBeHHBIX KOJIOU- | [lonydeHre MOYBEHHBIX KOJUIOMAOB IYTEM NENTH3ALUU
JIOB IIyTEM MENTH3al[H OYBBI IIOYBBI BOJIOM
BOJIOM
6.16 | [lonyuenue pactsopoB BMC u [Tonyuenue pactBopoB BMC u nzyueHnue ux cCBOMCTB
W3y4YECHHUE UX CBOWCTB
6.17 | Uccnenoranue mporeccoB Ha0y- | MccnenoBanue nporeccoB Hadyxanus BMC

xaaust BMC

4 Ilopsi0K OLIEHMBAHUSA YCIIEBAEMOCTH U C(POPMUPOBAHHOCTH KOMIIeTEeHUHM 00y4aro-
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LIerocs B TeKyILIeil U MPOMeKYTOYHOM aTTeCcTalHu.
Jl1sl IOJI0KUTENBHOM OLIEHKH 10 pe3yJbTaTaM OCBOCHMs JUCLMIUIMHBI 00ydaromeMycs HeoO-
XOAUMO BBIITOJIHUTH BCC YCTAHOBJICHHBIC BU/IbL y‘lG6HOﬁ pa6OTI:.I.

Tabnuua 7 - bannpHO-peHTHHrOBas OILlEHKa pe3yabTaToB y4eOHOW paboThl 00ydaromuxcs 1o
Bunam (bPC)

VYuebnas pado-| Cymma | Bumsl u pe3yabTaTsl OueHka B aTTeCTalluu bamnbt
Ta (Buasl) | 6amnoB |  yueOHOI paboThI
5 cemecTp
Tekymas 80 |Ilocemenune 3amsatuii|10 6amaoB 3a 100%  1ocemeHue 0-10
yuebHas pabo- (HanmMuMe  KOHCIEK-|ayAMTOPHBIX 3aHATUH
Ta B CEMecTpe TOB JICKUUH, BBIIOJ-
(ITocemenue HeHue 11a0. pabor)
3aHATUH o 3amura Jabopartop-|2 6ajia 3a 0hOPMIICHHYIO B COOT- 0-26
pacIUCaHuI0 U HbIX pabor (13 pa-[BeTcTBUM ¢ TpPeOOBAHUSAMHU U 3alIlH-
BBITIOJITHCHHE oor). HICHHYIO JIa0OpaTOpHYIO paboTy
3aJIaHUM )
CPC BBINOJIHEHHKE|3a oaHo 3axanue ot 0,5 6. 10: 0-44
WHUBU1yaJIbHOTO 1 6. (BeimosHEeHO 51 - 65% 3amaHuii)
3aIaHusd 1,5 6. (BemmosiHeHO 66 - 85% 3ama-
HUM)
2 0. (Bemomueno 86 - 100% 3anma-
HU)

Hroro no rexyiuei padore B cemecTpe 0-80
[IpomexyTou- 20 |Teoperuueckuii Bopoc|10 6ajIOB 32 TEOPETUUYECKUN BO- 0-10
Hasl aTTecTanus poc
(3a4eT ¢ oreH- [Ipukmnanuoe 3aganve |10 6a/J10B 32 MPaBUIBHO BHITIOJTHEHHOE 0-10
KOM) 3aJaHuC

Hroro 3a 3auer 0-20

CymMMapHasi OleHKa M0 JUCHUIJIMHE: Cymma 6atoB TEKyIIeH U TPOMEKYTOUYHOM at-
tectarmn 51— 100 6.

6 cemecTp
Texymas 60 |Ilocemenue 3ansaTuii|l0 6amioB 3a 100%  nocemenune| 0-10
yaeOHast pabo- (HanWuMe  KOHCHEK-|ay[UTOPHBIX 3aHITHI
Ta B CEMECTpe TOB JICKIIUH, BBITION-
(ITocemenue HeHue 1a6. pabor)
3aHATHH 1o 3ammra nabopatop-2 Gaana 3a OQPOPMIICHHYIO B COOT- 0-30
pacricaHuio | HbIX pabotr (15 pa-|BeTcTBUM C TPeOOBAHHWSAMHU W 3aIllU-
BBITIOJIHEHHE o0T). HICHHYIO JTA00paTOPHYIO padoTy
3aJIaHUM )
CPC - 3ammTta noss-|3a oguo 3aganue ot 0,5 0. 10: 0-20
TuiHOTrO anmapara |1 6. (BermonHeHo 51 - 65% 3aganHmil)
1,5 6. (BemosiHeHO 66 - 85% 3ama-
HUM)
2 0. (Bemomueno 86 - 100% 3anma-
HUI)

HToro no rexkyuieii padore B cemecTpe 0-60
[Ipomexyrou- 40 |2 reopernyeckux Bo-|Ilo 10 0a/LuI0B 3a TEOPETUYECKHIA 0-20
Hasa aTTecTanusd npoca BOIIPOC
(9K3aMeH) Ipuknangnoe 3ananne (20 6a1710B 332 PABUIIBHO BBIIOJIHEHHOE 0-20

3aJaHuUC

HToro 3a 3x3ameH 0-40

CymMapHasi olleHKa Mo JUCUHUILINHE: CyMmmMa 06amioB TEKyIIel U MPOMEKYTOYHOU aT-
TecTaluu 51-100 6.
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ITepeBox 6amnoB u3 100-6amapHOM KAl B OYKBEHHBINM SKBUBAJICHT 3a4€THOM OIICHKH

CymmMma 6a/1s10B OrMmerka BykBeHHBI 3KBUBAJICHT
AJIS THCIMILIMHbI
86 — 100 5 OTanunHo
66 — 85 4 Xopol1o
51-65 3 Y 10BIETBOPUTENBHO
0-50 2 HeynoBneTBopUTesbHO

5 MarepuanbHoO-TeXHUYECKOE, IPOrPaMMHOe M Y4eOHO-MeToInYecKoe o0ecrnevyeHne
AUCHUTIIMHBI.
5.1 YueOHnas iuTeparypa

OcHoBHas1 yueOHas IuTEpaTYypa
1. Pogun, B. B. ®usnueckas u koyutonaHas Xxumus : yaeoHoe mocoodue / B. B. Poaun, D. B. I'opuakos,
B. A. Opober. - CraBponons: AI'PYC CraBpomnosibckoro roc. arpapaoro yH-ta, 2013. - 156 c. - ISBN
978-5-9596-0938-2. - TeKkcT : aNeKTPOHHBIN. — Pexum nocryna:
https://znanium.com/catalog/product/515033 (nata obpamenus: 17.09.2023).
2. Xumusi: n30paHHbIe pa3aeiibl o01eit (ru3ndecKor u KOJJIONIHON XUMUH : yueOHoe mocobue / O. B.
Amnppromikosa, T. Boctpukosa, A. B. I1IBsipesa, E. FO. ITonosa. - HoBocubupck : HI'TY, 2011. - 160
c. - ISBN 978-5-7782-1581-8. - Tekcr : 25eKTpoHHBIN. — PexuM nocryna:
https://znanium.com/catalog/product/558715 (nata obpamenus: 17.09.2023).

JlonmoHuTebHASA YUeOHAs JJUTEpaTypa
1. JTapnukuna, H. U. ®usnveckas u xomtonaHas xumusi. [Ipaktukym : yaeonoe nocooue / H. . Jlapuu-
kuHa, A. B. Kagumosa. - HoBocubupck : M3a-so HI'TY, 2019. - 100 c. - ISBN 978-5-7782-3832-9. - Tekct
: BIEKTPOHHBIN. - Pexkum noctyma: https://znanium.com/catalog/product/1869088 (nara oOpatenusi:
17.09.2023).
2. MapunkuHa, I'. A. ®usnueckas u KoJmonaHast XxuMus : mpaktukym / I'. A. Mapunakuna, H. I1. Tlo-
msixoBa, FO. . KoBans. - HoBocubupcek : U3n-so HI'AY, 2011. - 183 c. - TekcT : 31eKTpoHHBIN. — Pe-
KUM foctyna: https://znanitum.com/catalog/product/516038 (nata oopamenus: 17.09.2023).

5.2 MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHoOe o0ecrieyeHue TUCIUIIHHBI.
VY4eOHble 3aHATHUS 110 TUCHUIUIMHE TpoBosaTcsa B yueOHbIX ayautopusx KITIM KemI'V y4eo-
Horo koprnyca No5 (yn. Ky3unenosa, a. 6):

335 YueGnas aynutopus 1S IPOBEICHUS:

- 3aHSATHH JIEKLIMOHHOTO THIIA;

Cnenunanu3upoBanHas (yueOHasi) MeOeJsIb: TOCKAa MEJIOBasi, CTOJIbI, CTYJIbSI.
Oo6opyaoBanue: neperoctHoe - HOyTOyK, TPOEKTOP, IKPaH.

Hcnoab3yemoe nmporpammHuoe obecnedenne: MSWindows (MicrosoftlmaginePremium 3
year mo cyonunen3snoHHoMmy noroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBobomno pactpoctpansemoe [10).

NurepHer ¢ o6ecneyenuem gocryna B IUOC.

337 JlaGopaTopusi XuMuH. YueOHAast ayTUTOPHS U1 IPOBEICHUS:

-3aHATHIA Ja00paTOPHOTO TUTIA;

- TPYIIIOBBIX ¥ MHIUBHIYAIbHBIX KOHCYJIbTALINH;

- TEKYILETro KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluy.
CneuuanausupoBanHas (yueOHasi) Me0esib: JOCKAa MEJIOBasi, CTOJBI J1a0OpaTOpHBIE, CTYIIbs, pa-
KOBUHBI, BBITSDKHOW HIKad, J€MOHCTPALIMOHHBIH CTOJI.
OO6opynoBanue Ajs NMpe3eHTANMH Y4eOHOT0 MaTepHaJia: nepeHocHoe -HOYTOYK, MPOEKTOp,
JKpaH.
JlaGopaTopHoe 00opy10BaHMe W MaTepHAJIbI: TOJSIPUMETP, aHATUTUYECKHE NMPHUOOPHI, BECHI,
TEPMOCTAT, XOJIOAWIBHUK, PEOCTAT, aKBaJUCTUIIATOP, MaTepUallbl A MPOBEAEHUS J1abopaTop-
HBIX paboT (KOJIObI, MPOOUPKH U JIpyrasi XUMHUYECKasl TIOCy/1a), PEaKTUBBI JJIsl IPOBEACHUS J1a00-
patopubIx pabor, PH-metp, pedpakromerp, ammapaTr A MPOBEACHHUS XUMHUYCCKUX PEaKIIHM,
anmapat Kunmna, npuGop 17151 ONBITOB O XMMHHU € JIEKTPHUECKUM TOKOM (J1a00paTOpHBIil), MpH-
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00p U1 OJTYYEHHUS TATOUI0ATKAHOB IEMOHCTPAIIMOHHBIN, YCTAHOBKA JIUIsl IEPETOHKU BEIIECTB.
YueoHo-HarasAHble mocodusi: Habop «I'MA - JlabopaTopus mo xumun», cteHasl «llepuoamy-
Has cuctema MeHJieneeBa» u Ipyrue.

Hcnoan3yemoe nporpammuoe odecneyenue: MSWindows (MicrosoftimaginePremium 3 year

no cyonuuensnonHomy norosopy Ne 1212/KMP ot 12.12.2018 1. 1o 12.12.2021 1.), LibreOffice
(cBoOomHO pacmpoctpansemoe [10).

HNutepner ¢ obecneyenuem nocryna B JUOC.

5.3. CoBpeMenHbIe npodeccHoOHAbHBbIE 0a3bl TaHHBIX 1 HH(OPMAIIMOHHBIE CIIPABOYHbIE
CHCTEMBI.

1. neochemistry.ru — OGIast XuMusi, OpraHUYECcKasi ¥ HEOPraHMIEeCKasi XMMHUsI, PEIICHUE 3a1a4 U JIp. -
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&Itemid=1

2. Tlopran ¢pyHIaMeHTaILHOIO XUMUYECKOro oOpa3oBanus Poccun - http:// www.chemnet.ru

3. AJIXMMUK DnexTpOoHHBIN KypHal JUIsl IPENojaBaTeNel, NIKOJbHUKOB U CTYJAEHTOB, N3Yy4alo-
IMX XMMHIO. BKiItoyaeT MeToan4Yeckre peKOMEHIAUM sl YYUTEIEH XUMHUU, CIPABOYHUKH,
Oounorpadun BEIUKNX XUMHUKOB, pa3zaensl "Becenas xumus", "XuMus Ha KaxXAbli JeHb" U MHO-
ro Ipyrol HHTEPECHON U ToJie3HOW nHpopManmu http://www.alhimik.ru

6 Huble cBeneHus U (MJIM) MaTepUaJIbI.
6.1.IlpnMepHbIe TeMbl MUCbMEHHBIX Y4eOHBIX padoT

Koumponvnas paboma «Azpecamnvle cocmoanusn eewecmea». Bapuanm 1

1. Kakwue rassl cunratorcs uaeanbHbIMA. [Ipu Kakux TeMrieparypax U IaBICHUSX pEaIbHbIC Ta3kbl Be-
IyT ce0s KaK uaeanbHbIe?

2. TazoBas cmech cocrout u3 NO u CO», Berunciuth 00beMHOE COJepKaHUE Ta30B B cMecH (B%),
€CJIM UX MapUUaIbHBIC 1aBJI€HUS paBHbI cOOTBETCTBEHHO 36,3 u 70,4 xlla.

3. B BHectu ¢ mMopo3a (-27,3° C) B Temmyio komuaty (+27,3° C) Bosaymmnblil mapuk. B komMHate
ero oobem cran 8,23 1. Kakum oH ObL1 Ha yiuie?

4. IlnotHocTh 1m0 Bopopoy rasa X pasHa 2,00. 13 ckoiIbKUX aTOMOB COCTOUT MOJIEKYJIA 3TOTO ras3a?

250 My BoJopoia coOpaHbl HaJl BOJION MPH 26° C u naBnennu 98,7 xIla. JlaBiaeHne HACHIIIEHHOTO

napa Boabl octapisier3,4 klla. Beruncnurs maccy Bojopoja.

e

Pazoen 2
Tumnossie 3anauun 110 TeMe: [IepBhIil 3aK0H TepMOAMHAMUKH. TEMI0EMKOCTh U TEIUIOTA HATPEBaHU.
Tepmoxumust. 3akonsl ['ecca u Kupxroda. Il 3akon tepmonnaamuku. DaTponus. TepMoauHaMuye-
CKH€ MOTEHLUAIIbI, XUMUYECKOE CPOJCTBO. XMMUYECKOE paBHOBECUE, KOHCTaHTa paBHoBecus. CMe-
HIEHUE XUMHYECKOTO paBHOBECHS.

3ananwue. [Toap3ysick nanubiMu Taou. 1.1 u 1.3, BeraucauTe TermioBon 3QQPEeKT, XUMHIECKOe

CPOZACTBO M KOHCTAHTY PAaBHOBECHS PU CTaHAAPTHBIX YCIOBUAX U MU 3aaHHON TemnepaType T.
Habop peakuuii 1 TemnepaTyp IJisi BBITOJHEHHS TEPMOJIMHAMUYECKUX PACUETOB YKa3aH B TaOiuLe
1.2.
1o nony4eHHBIM 3HAYEHHUSIM TEPMOJIUHAMUYECKUX XaPAKTEPUCTUK ONIPENEIUTE TEPMOXUMHUUYECKUN
THUI PeaKIMH, BO3MOXKHOCTh €€ MPOTEKAHUS MTPHU aJua0aTHBIX YCIOBHUSIX U B OTKPBITHIX CHCTEMAX, a
TaK)Ke YKa)KUTE Ka4eCTBEHHO INTyOMHY NMPOTEKaHUs peaklUy P CTaHAAPTHBIX YCIOBUAX U MPH 3a-
naHHoU Temneparype. Onpenenure onTUManbHbIE YCIOBHS BEIEHUS Mpoliecca, yKa3aB, KaK yBeH-
YUTH BBIXOJ] IPOAYKTOB

Paszoen 3.

Konmponvnas paboma

1.PactBOp caxapa xoHnentparuu 0,3 MOJIB/JI TOIBEpraeTcsi MHBEpcUu B TeueHue 20 MUH Ha
35%.BbIYucanTh @) KOHCTAHTY CKOPOCTH; 0) BpeMs OJTYIpEeBpaILCHHS.

2. ITpu 150°C HekoTopas peakius 3akaHduBaercs 3a 16 muH. [IpuHNMas TemnepaTypHbIi K03 ¢-
(GUIUEHT CKOPOCTU PEaKIMK PAaBHBIM 2,5, paccUHTaiiTe, 4yepe3 Kakoe BpeMsl 3aKOHUUTCS 3Ta peakuus,
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ecnu nipoBoauTh ee mpu 200°C.

3. Ilepuon nonypacnana paausi coctapiseT 1590 net. Berauciante KOHCTaHTY CKOPOCTH pagruoak-
TUBHOT'O paclaja U Bpems, 3a kotopoe pacnaaercsa 20% uzorona.

4. B cocyn oobemom 2 11 momectuiu 0,53 mons Bogopozaa u 0,3 Moinb azora. K MoMeHTy paBHOBe-
cust obpazosainock 0,02 Mob aMMHuaka. Beraucnure KOHCTaHTY paBHOBECHUS PEaKIUH.

5. Beruncnure paBHOBECHBIE KOHIIEHTpAMU Boopoa U iioaa B peakunnHz+12 <-2HI u koHcTaHTy
PaBHOBECHSI pEaKIH, €CJIM HadaJIbHbIC KOHIICHTPAIMK BOIOpo/Ia U ona cocTtarisitor 0,08Moub/i, a
paBHOBecHas koHIeHTparus HI cocraBnser 0,04 mob/i.

6. PaBHOBeCHBIE KOHIIEHTpalMu BeniecTB B peakunu 2SO,+02 > 2803 cocraiusawoT: SO; -
0,0002 moup/m, O3 - 0,004 momnb/11, SO3 - 0,003 Mosnb/11. Beraucnure HavyanbHbIE KOHIICHTPAIIMHA UC-
XOJIHBIX BEIIECTB U KOHCTAaHTY PaBHOBECHUS PEAKIINH.

Paszoen 4. Tecm

s omeema na 6onpocwvl uacmu ciedyem 8blopams 0OUH NPAGULLHBIU OMEemn.

1. VYkaxure dazoBoe MpeBpaiicHue:
1) pacTBOpeHME KUCIOPOA B BOJIE; 2) pacTBOpEHUE XJIOPHJIa HATPUS B BOJIE;

3) pacTBOpeHuE XJI0pOBOIOPOJIa B BOAE;  4) pacTBOPEHHE YIJIEKHUCIIOr0 ra3a B BOJIE;
5) pacTBOpeHHE aMMHUaKa B BOJE.
2. JucTuuisinusa — 3TO METOJ pa3JeieHUs CMECE, B OCHOBE KOTOPOTO JICHKUT:
1) paznuuHas TemnepaTypa KUIIEHUS] KOMIIOHEHTOB
2) pa3nuyHasi INIOTHOCTh KOMIIOHEHTOB
3) pa3nnuHas pacCTBOPUMOCTb KOMIIOHEHTOB
4) pa3nu4HOE arperaTHOe COCTOSIHUE KOMIIOHEHTOB
5) pa3nuuHbIe pa3MeEpPbl YaCTUL] KOMIIOHEHTOB
3.Haiigute cooTBeTCTBHE (CHHOHMMBI) MEX]y TOHATUSAMH U ONPEIEICHUSIMU [TPOLIECCOB!

1) accommarus A) BO3roHKa
2) TACTUIUISIUS b) paznoxenue
3) cybonumanms B) neperonka
4) xoHAeHCAIUS I') ynnotruenue
J1) coenunenue
2 3 4

4. HeogHOpOIHBIE CMECH MOKHO Pa3JEIUTh C MOMOUIBIO:
1) BeimapuBanusi  2) KpUcCTaIM3auu 3) GUIBTPOBAHUS
4) TACTUILISAIIN 5) xpomarorpaduu
5. Cornacho mpaBmity ¢a3 ['m606ca MakcHManbHOE YUCIIO CTETIeHEH CBOOOIBI B OJTHO-
KOMITOHEHTHOH 3-X (ha3HOU CHCTEME PaBHO:
1) 0 2) 1 3) 2 4) 3 5)4
6. CormacHo nepBoro 3akoHa KoHoBanoBa npu 100aBIeHUA KOMIIOHEHTA B pacTBOD,
CoJIep>KaHue ero B mape Oyaer OoJbIle, eClii OH:
1) moHmXaeT TeMIneparypy KUIeHus; 2) MOBBIIIAET TEMIEPATypy KUICHUS
3) moHmkaet oO1iee 1aBJIeHUE Tapa HaJl paCTBOPOM
4) yBenn4yMBaeT KOHILIEHTPAIIMIO pacTBOPa;  5) MOBBILIAET TEMIEPATYPY 3aMep3aHUs
7. CopepxkaHue rekcaHa B coctane napa Haja 60% pacTBopoM (CM. IHarpaMMy) COCTaBIISET:

1) 20% 6

2) 40% st

3) 25% :
4) 60% 50414 .-...\.“...‘_\‘...;h
5) 10% “ TN

Jﬁ{) 20 40 60 &0 100
r:EH;.-,, Cocmal, mon. Yo C5Hy

Pazoen 5. Konmponwvnaa paboma
1.PactBOp, conepxammmii 0,512 r Heanekrponuta B 100 r 6eH301a, KpucTauuayetcs npu 5,296°C.
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BbrancianTe MoNsSIpHYIO Maccy paCTBOPEHHOT'O BEIIECTBA.

2.Bprancaure Temneparypy Kpuctausanui 2% BOJIHOIO pacTBOPA 3TaHOIA

3. Beruucnure TeMneparypy KuIeHus pactBopa, coaepskamiero 5,05 r xiaopmerana B 120 r anero-
Ha.

4. Ilpu xako¥ KOHIIEHTPAIK HOHOB Zn2+ (MOJIB/T) MOTEHIMAN ero 31eKTpoaa Oyner Ha 0,015 B
MEHBIIIE €r0 CTAaHJAPTHOTO 3JIEKTPOAHOTO MOTEHIUAaNa?

5. CocTaBbTe CXEMY, HAITUILIUTE YPABHEHUS JIEKTPOIHBIX MTponeccoB U Berunciute J/C ranbpa-
HHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 KaJIMUEBOTO 3JIeKTpoaa norpy;keHHoro B 0,01 M pactBop HUT-
para KaaMusi, a BTOPOd U3 MAarHKUEBOTO JIEKTpoia, norpykeHHoro B 0,001 M pactBop HUTpaTa mar-
HUSL.

9. Paccuurarb ocMoTH4eckoe aaBienue 1M pactBopa rioko3sl mpu 25°C

Paszoen 6. Omeemvme na gonpocel mecma
1. [Ins moamMepoB ¢ CeT4aTor CTPYKTYPOH XapaKTepHO YMEHbIIICHUE
* IPOYHOCTHU *CTEPEOPETYIAPHOCTH
* CTENEHH MOJMMEPU3ALIUU *AIIACTUYHOCTH
2. Jlnst 3015 monuaa cepedpa, MOTyIeHHOTO TI0 YPABHEHUIO
AgNO3 +KI(u30b1ToK)—Agl +KNO3,
HAWTYYIIUM KOATryJIUPYIOIINM JeHCTBUEM 00JIaaeT HOH
* Al3+ «Mg2+
e Ca2+ *Na+
3. O6pa3oBaHue KOJUTOMIHOTO PACTBOPa BO3MOYKHO 110 PEAKIIUU
* KOH+H2S04— *CI2+KOH—
* AgNO3+KI— *MnO2+HCl—
4. C yBelMu€HUEM TEMIIEPATYphl yieTIbHas TOBEPXHOCTHAS SHEPT U
* HE U3MEHSETCS *U3MEHSAETCS HEOJHO3HAYHO
* YMEHBIIIAETCS *YBEINUUBACTCS
5. Konmnounnas yactuiia, oOpasyromascs B pe3yabTaTre B3auMOJICHCTBUS
MOJIU/Ia KaJusl ¢ M30BITKOM HHUTpaTa cepedpa,
* SIBJIACTCS DJIEKTPOHEUTPATILHOU
* UIMEET OTPULIATEIbHBIN 3apsij
* UMeEET MOJIOKUTENIbHBIN 3apsi
* BBINA/JIa€T B OCAJ0K
6. Jlyis 30114 noauaa cepedpa, MmoaydeHHOTO TI0 YPaBHEHHIO
AgNO3 +KI(u36siTox)—Agl +KNO3,
HaWTYYIIUM KOaryJIUpYyIOIIUM JeHCTBUEM 00J1ajaeT HOH
* Al3+ «Mg2+
» Ca2+ *Na+
7. O6pa3oBaHuE KOJUIOMIHOTO PACTBOPA BOZMOXKHO I10 PEaKIHH
* KOH+H2S0O4— «CI12+KOH—
* AgNO3+KI— *MnO2+HCl—
8. C yBenuueHneM TeMIiepatypbl yaenbHasi IOBEPXHOCTHAS SHEPTHUS
* HE U3MEHSAETCS *U3MEHSAETCS HEOJHO3HAYHO
* YMEHBIIIAETCS *yBEITUYNBACTCS
9. KonnmonaHast 4actuia, 00pa3yromascs B pe3yabTaTe B3auMOICHCTBUS
MoAMIa Kaus ¢ n30BITKOM HUTpaTa cepedpa,
* SIBJISICTCS DJIEKTPOHEUTPAIIbHOU
* UMEET OTPHUIATENbHBIN 3aps]
* UMEET MOJIOKUTENbHBIN 3apsij
* BBINIA/IAET B OCAJIOK
10. 3aBUCUMOCTD BEJTUYHHBI aJICOPOIMU OT PAaBHOBECHOM KOHIICHTPAIINH
WJTY TapLHAIBHOTO JIABJICHUS IPU MTOCTOSIHHOM TEMIIepaType Ha3bIBACTCs
* a1nabaToil *M30X0POii* U30TEPMOH *M300apoi
11. CBeToBOM MOTOK MPHU MPOXOXKAECHNUN YE€PE3 KOJUIOUIHBIN pacTBOp
Mo/iBepraercs
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* uHTEp(EPEHIINH *a1copOLUN

* TU(PPaKIIMOHHOMY PACCESTHUIO *(PITYyOPECIICHITNT

12. Kpucramiuyeckue NoJuMepsl B OTIIMYHE OT aMOP(HBIX 001a1at0T

* UHTEPBAJIOM TEMIIEPaTyphl pa3MsATrueHUs

* OIpE/ICJICHHBIM 3HAUEHUEM TEMIIePaTypPhl MIaBICHUS

* TEMIIEPATYPOU TUIABJIEHUS, 3aBUCSAILIECH OT HarpeBaHUs

* HEOIPECIICHHBIM 3HAUEHUEM TeMIIEPATYPHI IJIABJICHUS

13. KomongHast yacTuiia, o0pa3yroniascs B pe3yabTaTe B3auMOIeH-

CTBHSI pacTBOpa XJopua 0apus ¢ U30BITKOM CEpHON KUCIIOTHI,

* SIBJIACTCS DJIEKTPOHEUTPATILHOM * UMEET OTPHUIIATEIbHbBIN 3apsif

* UMEET MOJIOKUTENbHBIN 3apsi]] *BINAIAET B OCATOK

14. Peakuyei MoIMKOHICHCAIIMA MOKHO MOJTYYUTh

* IOJIUCTUPOJII *HENUIIOH

* Te(bJIOH *TIOJTMHUTPUIT

15. JIpiM ¥ TyMaH OTHOCSTCS K JUCHIEPCHBIM CUCTEMAaM THIIA

* SMYJIbCHUS *TICHA® 30J1b *a3P030JIb

16. TIpouecc 0ObenMHEHHS KOJUTOUIHBIX YacTUI] B 0oJiee KpyIHbIE

Ha3bIBAETCs® MENTHU3AINS *CeAMMEHTALlMsA® KOAl[EPBALlUs *KOATYJISIIIHS

17. Ilponyktamu, BBIAEISIOMIMMHCS HA HHEPTHBIX JIEKTPOAAX MPHU

AJIEKTPOJIN3€E BOJHOTO pacTBOpa cynb(ara MeIu, SBISIOTCS

*H2u 02 +Cuun 02+ Cuu SO2 «Cuu H2

18. OcoOEHHOCTBIO PEAKITNY TTOJIMMEPU3AIUH, OTIUYAIOIICH €€ OT

peaKLy NOJUKOHIEHCAIIUH, SBIISIETCS

* 00pazoBaHue Pa3BETBICHHBIX CTPYKTYP

* OTCYTCTBHE MOOOYHBIX HU3KOMOJICKYIISIPHBIX MTPOIYKTOB

* OTCYTCTBHUE Pa3BETBICHHBIX CTPYKTYP

* 00pazoBaHne TOOOYHBIX HU3KOMOJIEKYIISIPHBIX TIPOAYKTOB

19. BemiectBo, 00J1anaroiiee MoraoTUTENBHON CIIOCOOHOCTHIO, HA3hIBAETCS

* aficopOep *aicopOTUB® aIcOpOEHT *ancopoar

20. Vo, ancopOupyeMblii Ha TOBEPXHOCTH SIpa U OMPEACIISIOIIHA

3apsij] KOJUIOWTHOW YacTUIIbI (TPaHyJIIbl), HA3bIBACTCS

* KOAryJUpPYIOUIUM *TIOTEHIIUAIONPEAEIISIIOIINM

* a7ICOPOUPYIOIIUM *TIOBEPXHOCTHBIM

21. ]Jng noBeIlIEHUS TeMIepaTypbl KUieHus pactBopa Ha 1,04°C

(K»H20=0,52 rpagxkr/mois) HEOOX0AUMO, YTOOBI KOHIIEHTPAIIHUS PACTBO-

PEHHOTO B HEM HERJIEKTPOJIUTA COCTaBHIIA MOJIB/KT

22. Meron moixy4eHHs KOJJIOUIHBIX YaCTHIl, OCHOBAHHBIN Ha (PU3HUECKOM JPOOJICHUU KPYITHBIX
YacTHUII, HA3bIBACTCS

* TUIPOJTUTUYECKUM *TIENITU3AUOHHBIM

* KOHJICHCAIIIOHHBIM *TUCTIEPCUOHHBIM

23. Ypasuenue 1 = CRT(3akon Bant-I'odda), xapakrepusyroriee

3aBHCHUMOCTh OCMOTHYECKOIO JAaBJIEHUS OT KOHLEHTPALUU TeMIepaTyphl,

MIPUMEHUMO® TOJILKO K pacTBOpaM HERIEKTPOIUTOB

* K JIIOOBIM PAaCTBOPAM * K pacTBOpaM CJIa0BIX 3JIEKTPOIUTOB

* TOJIBKO K PACTBOPAM CHUJIbHBIX 3JIEKTPOJIUTOB

24. VI3aMeHeHre cMauyuBaeMOCTH TBEPIbIX Tel no aerictBueM [IAB

MCIOJIL3YIOT IIPU® BOCCTAHOBICHUU METAUIOB *()JIOTAIIUU PY]T

* PaCTBOPEHUH 3JIEKTPOJIUTOB *CUHTE3€ aMMHaKa

25. PazpymeHreM moJuMepoB o1 AEUCTBUEM (PU3UKO-XUMHUYECKUX

(akTOpOB Ha3bIBAETCS® NECTPYKLHUS *ACBYIKaHU3ALIUS

* IecTaOMITN3AIHS *JIeCOPOIIHS

26. Onuromepsl OT TOJTUMEPOB OTIIMYAKOTCS

* POCTPAHCTBEHHBIM CTPOECHUEM *XapaKTEPOM CBsI3e

* MEHBIIIEW MOJIEKYJISIPHOM MaccoM *IpUpoa0l MOHOMEpPa

27. KonnonHble 4aCTHIIbI, B KOTOPBIX PAaCTBOPUTENH (BO/Ia) B3aUMO-

NEHCTBYET C sipaMH KOJUTOMIHBIX YaCTHII, Ha3bIBAIOTCS
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* TUAPOPUIBHBIMU * TETEPOTSHHBIMU

* TUJPOTEHHBIMU *TUIPOPOOHBIMU

28. ®uznyeckas ancopOIus OT XUMHUYECKON OTIHMYAETCS

* HU3KUM TETUIOBBIM 3 ()EKTOM B 00paTUMOCTHIO

* BBICOKUM TEIJIOBBIM 3((HEKTOM U HEOOPATUMOCTHIO

* BBICOKHM TETUIOBBIM 3((HEKTOM B 00PaTHMOCTHIO

* HU3KHUM TETIOBBIM 3(h(heKTOM U HEOOPaTUMOCTbHIO

29. MonspHas Macca HedJIeKTpoauTa, pactBop 11,6 r kotoporo B 200 T

BoJibI 3aMep3aet npu —1,86°C (Ku2o =1,86 rpaaxkr/mMois), paBHa

* 116 +29+ 58 «232

30. Tlonumepsl, 00pa3yroUIrecs B pe3ysibTaTe CIIMBKH LIETEH MpH

BYJIKQHU3AIL[UU U NIPHU MOTYYECHUH TEPMOPEAKTUBHBIX CMOJI, HA3bIBAIOTCS

* TEPMOILJIACTHUYHBIC *CTEPEOPETyISIPHBIE

* pa3BETBIICHHBIE *CETYAThIC

31. Koarynupyroniee 1eiicTBUE Ha 30J1b, IOTYYEHHBIN IO PEaKIINI

AgNO3+NaCl (n36b1T0K)—AgCl+NaNO3,

OyIyT OKa3bIBaTh

* KATHOHBI 3JIEKTPOJIUTA *KaTHOHBI 1 AHUOHBI OJTHOBPEMEHHO

* AaHWOHBI AJICKTPOJIUTA *HEUTPAILHBIC MOJICKYJIbI

32. B kauecTBe HU3KOMOJIEKYJISIPHOTO BEILIECTBA B PEAKIIUH MOJIUKOH-

JeHcanuu yaiie Bcero oopasyercse NaCl *H2Se CO2 *H20

33. [ToBepXHOCTHO-aKTUBHBIM SIBJISIETCS BEIIECTBO, (OpMyIia KOTOPOTO

UMEET BUJI

* C17H35COONa «CH3COONa

* Na2S04 *H2S04

34. HeliTpanuzaius 3J€KTPUYECKOT0 3apsaia U yAaJleHUue TuapaTHON

000JI0YKH KOJIIOUTHON YaCTHUIIBI BRI3BIBAET MX

* riepepacmpeieiieHle *pa3pylieHe

* repe3apsiiKy *CTabUIN3aInio

35. OCHOBHOM XapaKTEPUCTUKON AUCTIEPCHON CUCTEMBI SIBISIECTCS

YaCTHUIl JUCTIEPCHOM (ha3bl

* popMa *KOJTUIECTBO

* Macca *pazmep

36. I1pu mostHOM (hepMEHTATHBHOM THAPOJIN3E OCIKOB 00pa3yeTcsi CMeCh

* aMUHOB *KapOOHOBBIX KHCIIOT

* AMUHOKHUCJIOT *YIJIEBOJIOB

37. Jlns mporiecca aacopOmnuu CripaBeITuBbI COOTHOIIICHUS

*AG <0; AS <0 *AG > 0; AS <0

*AG <0; AS>0°AG>0; AS» 0

38. MeTon aHanu3a, OCHOBAHHBIN HA 3aBUCHUMOCTH 3JIEKTPOIPOBO/-

HOCTH PacTBOpa OT KOHIICHTPAITUH JICKTPOIUTA, HA3bIBACTCS

* KYJIOHOMETPUS *TIOTEHLIUOMETPUS

* KOHIYKTOMETPHS *TIoJsiporpadust

39. Jlns momy4yeHus! HICKYCCTBEHHBIX MOJIMMEPOB UCIIONIb3YIOTCS PeaKuu

* MIOJIMKOH/ICHCAITNH U THIPOIU3a

* MOJIMMEPU3ALUU U dTEPUPUKALTUU

* MMOJIMMEPU3ALIUU U TIOJTMKOH/ICHCAITUU

* IOJIMMEPU3ALIMU ¥ U30MEPHU3aLUU

40. B x0onnouIHOM pacTBOpE, MOITYYEHHOM IIPHU B3aUMOJECHCTBUI

n30bITKa HOJUIA Kallusl C HUTPATOM cepedpa, MOTEHLIUAIONPeAeSONIM

aBisgeTcs HOH® K+ ¢NO3— Ag+ e+ J -

41. KonnyecTBEeHHON MEpOid aacopOIIiu CY)KUT BETMYNHA, CAMHUIICH

U3MEPEHUS KOTOPOH SBISAETCS

* MOJIb/M2 *T/1* T/M *MOJIb/JT

42. I'pyboaucmnepcHbie CHUCTEMBI, B KOTOPBIX AMCIIEPCUOHHON CpENoil SBISETCS XKUAKOCTh, a
JUCTIEPCHOM (hpa30ii — TBEpI0€ BEIIECTBO, HA3bIBAIOTCS
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* CYCIIEH3USIMU *a3p030JIIMU

* SMYJIbCUSIMU *TICHAMH

43. B MeTO€ 3KCTPAKIIMK B KAUECTBE 3KCTPAreHTOB Yallle APYTUX UCIONb3YIOTCS

* CUJIbHBIE KHCIIOTHI *HEOPTraHUYECKHE BEIECTBA

* CUJIbHBIE OCHOBAHUs *OPraHUYECKUE BEIIECTBA

44. Tlpu pOXO0XKJIEHUHU CBETOBOTO IMOTOKA Yepe3 KOJUIOMAHBIA pacTBOp HaOmrogaeTcst nudpak-
LIMOHHOE PacCEesTHUE CBETA, HA3bIBAEMOE

* koHyc Ctokca *konyc Tunnans

* s ekt Panes sapdexr lynpua-Iapau

45. Metonamu KOHAYKTOMETPUU MOYKHO aHAJIM3UPOBATh TOJIBKO BEIIECTBA, SIBISIONIUECS

* KOJJIOMIAMH *BBICOKOMOJIEKYJISIPHBIMU

* TUAJIEKTPOJIUTAMU *IJIEKTPOIUTAMHU

46. Meto KyJJOHOMETPUM OCHOBAaH HA 3aBUCUMOCTH KOJIMUECTBA BBIJEIMBILErOCS Ha AJIEKTPO-
JlaX BELIECTBa OT

* IOTEHIIMAJIA 3JIEKTPOJIA *KOJINYECTBA AIEKTPUUECTBA

* AnuHBI BOJIHBI *DJ1C

47. B cnekTpaJIbHBIX METOJAaX aHaJIM3a BEIMYMHOW, MPONOPILHMOHAIBHON KOJINYECTBY ONPEIEIIsI-
€MOTr0 BEILECTBA, SIBIISIETCS

* ONTUYECKAsI IJIOTHOCTD *CUJIa TOKA

* HaIpsHKEHUE T0JIS *AJIEKTPOIHBIN MOTEHIHAI

48. Pabora, HeoOxomumas aisi 0oOpa3oBaHUS €AMHMIBI IUIOIIAAM TOBEPXHOCTH pasnena das,
Ha3bIBACTCS

* DHEPrUeH paCIIUPEHUs *yIEIbHON TOBEPXHOCTHIO

* IOBEPXHOCTHBIM HATSKEHUEM *TIOBEPXHOCTHBIM MOTEHIIMATIOM

49. PactBop amerona B 200 r Boasl (KpH20=0,52 rpagXKr/Mosib)KUIUT TPH TEMIIEpaType
100,26 -C. Macca aneroHa B BOJi€ paBHa

*29r58r

*1,518,7T

50. CymmapHbIif 3aps]1 BCeX YacTHII, 00pa3yroIuX MULIEILTY,

* paBeH HYJIO *IpoOHas BEIMYHHA

* MTOJIOXKUTEJIEH *OTPULIATEIIEH

51. Meton ompeneneHusl BEIIECTB, OCHOBAHHBIM HAa WX PA3JIMYHON CIIOCOOHOCTH ajcopOupo-
BaTbCsl, HA3bIBAETCS

* Xxpomartorpadus *Tomorpadus

* oJisiporpadust *cexTporpadus

52. bydepHbiMu cBOICTBaMH 00J1a/1a€T PaCTBOP, COACPIKAIINI BEIIECTBA

* CH3COONa u CH3COOH <Na2S04 n H2S0O4

* KCl u HC1 «CH3COOH u NaCl

53. YpaBHeHue peakiuy, A1 KOTOPOM SHTPONUS YMEHBIIAETCS, UMEET BU

* 2CH4(r)=C2H2(r)+H2 (1) *C2H2(r)+H2(r)=C2HS6 (1)

* 2NO(r)+02(r)=2NO2 () *2H2(r)+02(r)=2H20 (1)

54. Meton, ocCHOBaHHBIN Ha MOTJIONICHUH (aICOPOIIMH) STIEKTPOMATrHHT-

HOTO M3JTYYEHHUSI aTOMaMH BEIIECTBA B CBOOOHOM COCTOSIHMM, Ha3bIBACTCS

* AaTOMHO-3/ICOPOLIMOHHBIM *3MHCCHUOHHBIM

* CIEKTPOPOTOMETPUUECKUM *TFOMHHECIICHTHBIM

55. IlpumepoMm crucTeMbl, B KOTOpOU aucnepcHas ¢aza u JUCIepCruoH-

Has cpefia — KUAKOCTH, SIBISIOTCS

* B30UTHIE CIMBKH *MaliOHE3

* a3P030JIb *¥KENe

56. Meto1, OCHOBaHHBIN HA U3MEHEHUH AJIEKTPOIPOBOJHOCTH PAaCTBO-

POB WJIH PaCIlJIaBOB AJIEKTPOJIUTOB, HA3bIBACTCSA

* KyJIOHOMETPHEH *crieKTpodoTomMeTpueit

* KOHAYKTOMETPUEH *TIOTCHIIMOMETPUEH

57. BemectBa (amcopOeHTBHI), CIOCOOHBIE OOMEHMBATHCS MOHAMHU CIIOJBMKHOM (ha30ii, Ha3bIBa-
IOTCSI* HOHUTAMHU *OCaUTEISIMU® SKCTPareHTaMH *HOCUTEISIMU

58. Ilpu yBenm4eHWM KOHIIEHTPAIIMU BEIIECTBA (aICOPOUPYIOMIETOCS OTPHUIATEIBHO) MOBEPX-
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HOCTHOC HATS’KCHUC pacTBOpa

®* YMCHBIIACTCA

* MEHSETCSI HEOAHO3HAYHO
* YBEIIMUUBACTCS

* CHauaja yMEHbBIIAETCs, a IOTOM yBEJIMYHUBACTCS
59. MunuManbsHas KOHIICHTPAIHSI SJIEKTPOJIMTA, HEOOXOoaruMast

JUTSL KOAryJIsIUU OMPEIeICHHOTO KOJIMYECTBA KOJJIOMIHOTO pacTBOpa 3a

oTpeieNIeHHBIN MPOMEXYTOK BPEMEHH, Ha3bIBACTCS

ryjsmun

Koa-

* IOPOTOM *KOHCTAHTOM
* KOO PHUIIMEHTOM °*TIPE/ICIIOM

60. MeTtoz BOJIbTaMIIEPOMETPUM OCHOBAH Ha MPSIMO MPONOPUUOHAIBHOM 3aBUCUMOCTH MEXKIY

KOHIIEHTpALMEN BEWIECTBA U
* CHJIOH TOKA *HaNpsKEHHEM
* yacroroi *3J]C
61. Eciu nns HekoTopoit peakuun AH= —50x/Ix/Moms, a AS’= —100 /Ix/MonsxK, To oHa
* HAXOJHUTCS B KONEOATEIHHOM PEKUME
* IPOTEKAET B 0OPATHOM HAIPABICHUH
* HAXOJUTCS B PABHOBECUH
* IPOTEKAET B MPSIMOM HAIPABICHUH

62. MeTo BbIIETICHUS BEIIECTB, OCHOBAHHBIN HA UX CIIOCOOHOCTHU MEPEXOAUTH U3 TBEPIOTO CO-

CTOSIHUSI B Ta3000pa3HOE MIPH HEBBICOKMX TEMIIEpaTypax, Ha3bIBAETCs
* TUCTUILISIIUS *IKCTPAKIIHS
* cyOosmmMarnus *xpomaTtorpadus
63. OCHOBOI KYyJIOHOMETPUYECKOTO METO/A aHAIM3A SIBJISIETCS ypaB-
Henue* ['ecca *@apanes * Hepracra JlambGepta — byrepa-bepa
64. KoHLieHTpanys MOBEPXHOCTHO-AKTUBHOTO BEIIIECTBA B [IOBEPXHOCT-
HOM CJIO€ B CPaBHEHHH C €ro KOHIIEHTpalueil B o0beme
* OZIMHAKOBAsI *MEHSAETCSI HEOJHO3HAYHO
* 3HAQUUTEIbHO HIXKE *3HAYUTENLHO BBIIIE
65. Cpenu nepeunciaeHHbIX MOHATUN XuMUU BMC nuiiiHuM sBiisieTcst
* TOMOIOJIMMEPU3ALHS *COMOTUMEPHU3ALHS
* cyOnMMaIys *IOJMKOHICHCALUS
66. PaznmuuHas OKpacka JTUCIIEPCHBIX CHCTEM 3aBUCHUT OT

THCTIEPCHOM (ha3bl

* pa3mMepa 4acTuIl *(POPMbI YACTHII
¢ OHCPTHUU YaCTHULl *CKOPOCTU IBUKCHUA

67. JIns KONMMYEeCTBEHHOTO OMUCAaHUS TMpoIiecca afcopOlUH HCIONb3YIOT AIMIUPUIECKYIO (op-

MYy

» Pebunnepa *bpynayzepa
* Tennepa *®@pennunxa

68. 3aBUCHMOCTB KOJIMYECTBA MOTJIONIEHHOTO 00pa3IioM M3JYUYCHHs OT KOHIIEHTPAIIUU U TOJIIIIH-

HBI [TOTJIOLIAIOLIETO CJI0SI ONTUCBHIBAETCS 3aKOHOM
* Ban-/lep-Baanbsca *Bant-I'odda
* Diinmreiina *JlamGepra — byrepa-bepa

6.2. [IpumepHbIe BONPOCHI M 3aaHNs / 321a41 JJIS IPOMEKYTOYHOM aTTeCTALMHU

Tabaunna 9 - IlpuMepHbie TeopeTHYeCKHe BONPOCHI U NMPAKTHYeCKHe 3aJaHHUA / 3a1a4H K

MPOMEKYTOYHOMY KOHTPOJIIO

PaBZ[CJ'IBI 1 TCMbI

HpI/IMepHBIC TCOPCTUICCKHUC BOIIPOCHI

ITpuMepHBIe MPAKTHYCCKHE 3aTaHUS
/ 3amaun

5 cemecTp

ArperaTtHoe co-
CTOSHHUE  Bellle-
CTBa

1.Cocrosinne BemiecTBa, mapameTpbl CO-
CTOsiHHUSI BemiecTBa. ['a3oo0pa3Hoe co-
CTOSIHME BEIIECTBA, OCHOBHBIE XapaKTe-

6. Kakwue rasel cuurarorcs
nacaJlbHbIMU. HpI/I KaKHuX TCMIIC-
paTypax U JaBJICHHUSIX peabHbIC
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PUCTHKH ra30B, UACAIbHBIA U PEABHBIN
raspl, ra30BBIC 3aKOHBLI, CMECH HJCalb-
HBIX Ta30B, MaplUaIbHOE aBJICHHUE rasa,
KMHETUYECKas TEOpHUs Ta30oB, peajbHbIC
ra3el, ()aKTOp CXKHUMAEMOCTH. YpaBHEHUS
COCTOSIHHSI PEIbHOTO W HJE€aJIbHOrO ra-
30B.

2. JXXunkoe cocTosiHWE BeEIIecTBa OJIMXK-
HUN TOPSAOK, (DaKTOPHI, BIUSAIOIINAE Ha
CBOMCTBA >KHUJIKOCTEH, CBOMCTBA KHMIKO-
cTeil  (IUIOTHOCTb, MOJIAPHBIA  00BEM
JKUJIKOCTEHN, TMOBEPXHOCTHOE HATSIKEHUE,
TEKY4YeCTh, BS3KOCTh JIMHAMHYECKAs H
KUHEMaTHYISCKasl, napooOpa3oBaHue,
KOH/JICHCALIUsI, HACHIIIICHHBIN Map, KPUTH-
YyecKasi TeMIeparypa v J1aBJICHUE).

3. TBepaoe arperaTHO€ COCTOSIHUE, KpH-
CTajuIn4ecKoe, amMopdHoe, aHHU30TPOI-
HOCTb, H30TPOINHOCTh, MOHOKPHUCTAJLIBI,
KPUCTAJUIOTUIPAThI,  KUIAKOKPUCTAILIN-
YeCKOe COCTOsSIHUE BerecTna. Ilma3zma.

ra3bl BeIyT ce0s Kak ueaibHbIe?
7. l"a3zoBas cMech COCTOUT U3
NO u CO». Beraucnuts 06beMHOE
coJiep;kaHue ra3oB B cMecH (B%),
€CJIM WX TMapIUallbHbIC JaBIICHUS
paBHBI COOTBETCTBEHHO 36,3 u
70,4 klla.

8. Brr BHECIM ¢ mopoza (-
273° C) B Temmylo KOMHATy
(+27,3° C) Bo3aymHslil mapuk. B
KOMHAaTe ero oonseM crai 8,23 i
Kakum on Ob11 Ha yruie?

9. [ImoTHOCTE 1O BOIOPOLY
raza X pasnHa 2,00. U3 ckoibkux
aTOMOB COCTOHMT MOJIEKYyJia 3TOTO
raza?

10. 250 mn Bomopoma cobOpa-
Hel Haj Bojoit mpu 26° C u nas-
nmeaun 98,7 klla. JlaBimeHue
HACBHIIIEHHOTO Tapa BOJBI OCTaB-
nsier3,4 klla. Beruucnaute Maccy
BOJIOpOJA.

XuMuueckas
TepMOJIMHAMUKA

4.OCHOBHBIE TIOHSTUSI U BEJIMYMUHBI XU-
MHUYECKON TepMOoAuHaMHUKH. Tepmonu-
HAMUYECKasl CHUCTeMa, Kiaccu(uKaius:
[0 COCTOSIHUIO, II0 B3aWMOJECHCTBHIO C
OKpY’Kalolien cpeoi, mo uuciy ¢as, mo
YUCIy KOMHIOHEHTOB. COCTOSIHME CHUCTE-
Mbl. DYHKIHMHU COCTOSIHUA. TepMoauHa-
MUYECKHE Ipolecchl. BHyTpeHHsIs 3Hep-
rusi, KOJIMYECTBO TEIUIOTHI, TEIJIOEM-
KOCTh, paboTa. [lepBoe Hauano tepmoau-
HaMUKU. MaTeMaTu4ecKoe BBbIPAKEHUE
NepBOro Havaja, popMyJIUPOBKH 3aKOHA.
S5.Ontanbnus. CraHgapTHas SHTAIbBIUA
o0pa3oBaHHUsl BEIIECTBA, CTaHAApPTHAs
SHTAIBIUSL CrOpaHus BellecTBa. Tero-
BOH 3 deKT XMMUYECKON peakuuu. 3a-
KoH ['ecca. Pacuer craHapTHOM TEILIOTHI
XUMUYECKON PEakUMHU MO CTaHJIapTHBIM
TEIIOTaM O0pa30BaHUS W CTOpaHUsS Be-
niectB. [IpuMeHeHne mnepBoro Havaia
TEPMOJUHAMUKHU K OMOCHCTEMAM.
6.3aBUCUMOCTh TEIIOBOTO 3¢ dekra Xu-
MUYECKOM peakuuu OT TEMIEPATYPBHI,
ypaBaenue Kupxroda. TemnoTsl pacTBo-
pEeHUs1, CONbBAaTALlMN, HEUTPAIN3ALUN
7.BTopoe Hauano TepMOAMHAMHUKU. Ma-
TEMAaTU4YECKOE  BBIPAXEHUE  BTOPOTO
Hayana, (GopMynupoBKH 3akoHa. OOpa-
TUMbIE U HEOOpaTUMBbIE MPOIECCHl. JH-
Tponusi U €€ CBSA3b C TEpMOAMHAMUYE-
CKOM BEpPOSATHOCTBHIO CUCTEMBI. YpaBHE-
Hue bonpumana. Pacuer u3meHeHus SH-
TPONMHM JJIsl PA3IMYHBIX U30TEPMUYECKUX
U HEU30TEePMUUYECKHX TPOIECCOB U XH-

1.ITonb3ysch MaHHBIMU TaOIUII,
BBIYHCIIUTE TETIJIOBOM 3PdeKT,
XUMHUYECKOE CPOJICTBO U KOH-
CTaHTY paBHOBECHUS MIPU CTaH-
JApPTHBIX YCIOBUSAX U IIPH 3aaH-
Hoit Temneparype T. HaGop peak-
WU U TeMIlepaTyp AJis BBINOJIHE-
HUS TEPMOJAMHAMUYECKUX pacyue-
TOB yKa3aH B Tabnune 1.2.

2. 1o nosty4eHHbIM 3HAYEHUSIM
TEPMOJIMHAMUYECKUX XapaKTepH-
CTHK OTIpEeeNInTe TePMOXHUMUYE-
CKM THUII pEaKIM1, BO3SMOKHOCTb
e€ mpoTekaHus Npu aanadaTHBIX
YCIIOBUSIX U B OTKPBITBIX CHCTE-
Max, a TaKXkKe YKaXuTe Kaue-
CTBEHHO ITyOUHY MPOTEKAHHS
peakuuu Ipu CTaHAAPTHBIX YCIIO-
BUSIX U TIPH 33JJaHHOM Temmepary-
pe. Onpenenute onTUMaNbHbIE
yCIIOBUSL BEAEHHUS IIpoliecca, yKa-
3aB, KaK YBEJIMYUTb BBIXO/]I ITPO-

TTYKTOB
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MHYECKON peakuuu. AOGCOITIOTHAS SHTPO-
nus. [Toctynar [lnanka.

8. TepmoanHamMuueckue MTOTCHIIUAIBL.
Oueprust ['enpMronbma. DHeprus ['noo-
ca. Kpurepuii 1oCTHXEHHUS XUMUYECKOTO
paBHoBecus. [IporHo3upoBaHue Hampas-
JICHUS CaMOIIPOU3BOJIBHO IMPOTEKAIOIINX
IPOLIECCOB B HM30JUPOBAHHON M 3aKphl-
Toil cucremax. CBoOoOMHAs U CBsI3aHHAs
SHepruu. MakcumalbHas U MaKCUMaibHO
noje3Hass pabora mpouecca. Cranmaprt-
Has dHeprus ['m66ca obpazoBanus Bere-
CTBa, cTaHgapTHas sHeprus ['ud6ca 6uo-
JIOTUYECKOTO  OKHUCJIGHHS  BEIIECTBA.
CranpaptHas >Heprus ' ub0ca peakuuu.

Xumuyeckass Ku-
HETHUKa

9.1lpeaMeT XMMUYECKOW KUHETUKU U €€
3HaueHue s Omonoruun. Kunernueckas
KJIacCU(UKALUA XUMUYECKHX PpPEaKIUi.
MonekynspHocTs peakuuu. CKOpOCTb
peakiuu. PakTOpel, BIUAIOIIKAE Ha HEE.
3akoH aeicTByrommx macc. Koncranra
ckopoctH. KuHeTnueckue ypaBHEHHS.
Ilopsanok peakuuun. Ilepuon momymnpe-
BpalleHUs. 3aBUCUMOCTh CKOPOCTH pEeaK-
IMA OT KOHUeHTpauuu. Kunernueckue
YPaBHEHUsI pEaKIUil EepBOro, BTOPOro U
HYJIEBOTO MOPSIKOB.

10. DKkcnepuMeHTaIbHBIE METOJIBI OIpe-
JIEJICHUS] CKOPOCTH M KOHCTaHTBI CKOPO-
CTH PEAKLUU.

11. 3aBUCHUMOCTD CKOpPOCTH pE€akLUU OT
TeMIiepaTypbl. TemrepaTypHbIii  K03(-
(GUIIUEHT CKOPOCTH PEAKIIMH U €ro 0Co-
OCHHOCTH I OMOXMMHYECKUX IPOIIEC-
coB. [loHsiTHE O TEOpUM aKTUBHBIX CO-
YIapeHUH. OHEPreTHYeCKUuil MpoQuib
peakiuu; SHEprus aKTUBALMU; YypaBHeE-
Hue Appennyca. [loHstue o Teopuu mne-
PEXOQHOrO COCTOSIHMS. AKTHBHpOBAH-
HBI KOMILIEKC.

12.Karanu3. I'oMOreHHbI U TE€TepOTeH-
HBIN KaTajau3. DHEPreTUHIeCKU mpoQuib
KaTaauTHIecKoi peakiuu. OcoOeHHOCTH
KaTaJUTHYECKON aKTHUBHOCTU (epMeH-
TOB.

13. IlocnenoBarenbHbIe, TapaieIbHbIE U
comnpsbKeHHble peakuuu. llenmHble peak-
uuu. Jlumutupyromas craaus CIOXHON
peakuuu. Peakuuu B pactBopax. Porto-
XUMHYECKHE PEaKINH.

1.PacTBOp caxapa KOHIIEH-
Tpamuu 0,3 MOJIB/T TOJBEpracTCs
WHBEpCcUU B TeueHue 20 MUH Ha
35%.BpruncianTh a) KOHCTAHTY
CKOpocTH; 0) BpeMs MoTyTpe-
BpaIlCHUS.

2. ITpu 150°C HekoTopas pe-
aKIMA 3aKaH4YUBaeTcs 3a 16 MUH.
[IprHMMas TemnepaTypHbIi KO-
3 PUIHEHT CKOPOCTH PEaKINH
paBHBIM 2,5, paccuuTaiite, yepes
KaKoe BpeMsl 3aKOHUUTCS 3Ta pe-
aKIIMs, €CJIM IPOBOAUTD €€ MpHU
200°C.

3. Ilepuon nmonypacnajaa pa-
nus coctasiseT 1590 net. Bri-
YHUCIIUTE KOHCTAHTY CKOPOCTH pa-
JMOAKTUBHOTO pacraja 1 Bpems,
3a kotopoe pacniagercs 20% u3o-
TOMa.

XUMHAUYECKOE U
dazoBoe paBHO-
BECHs

14. TepmoHaMuKa XHMHUYECKOTO paB-
HOBECHSl. 3aKOH JICHCTBYIOIIMX Macc.
KoHcTanTa XHMMHYECKOTO pPaBHOBECHS.
@DaxkTophl, BIMAIOIIME HA PABHOBECHE.
ITpunnun Jle-Illatense-bpayna. Pacuer
PaBHOBECHOTI'O BBIXOJA NMPOAYKTOB pPEaK-

1. B cocyn o6bemom 2 1 mo-
Mectiiin 0,53 Mosb Bogopoaa u
0,3 monb azora. K MoMeHTy paB-
HOBecus oopazoBanock 0,02 MoIb
aMMuaKa. Beraucinre KOHCTaHTY
paBHOBECHSI pEaKILIUH.
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uud. BrusiHue TemmepaTypbl Ha paBHO-
Becue. CriocoObl BHIYUCICHUS KOHCTAHT
PaBHOBECHSI C HCIOJB30BaHUEM TEPMO-
JTUHAMHWYECKUX BEJINYUH.
15.Tepmonunamuka (a30BBIX paBHOBE-
cuii. OcHOBHbBIE TIOHATHS: (Da3oBbIC Tie-
pexonpl, (aza, KOMIIOHEHT, YUCIIO HE3a-
BHUCHUMBIX KOMIIOHEHTOB, (pa30BO€ paBHO-
BECHe, YMCIIO creneHed cBoOonsl. [lpa-
B0 ¢az ['mb6ca.

16.®a30Bble paBHOBECUS B OJHOKOMIIO-
HEHTHBIX cucTteMax. CBs3b MEXIy J1aB-
JICHHEM M TeMmmepaTypoil (a30BbIX mepe-
XOJI0B. YpaBHeHue Knay3uyca-
Kunaneiipona. ®a3oBble 1uarpaMMsl.
17.IunarpamMmma coctosiuusi Bojbl. dDa3o-
BbIE PaBHOBECHUS B JIBYXKOMITOHEHTHBIX
cucremax. 12.PacTBopsl wujacanbHbE U
peasibHble. PacTBOpBI JIETyuyux IKUAKO-
creid. 3akoH Payng. OTkioHEHUs OT 3a-
koHa Paynsa. Aseorponsl. Pa3znenenue
a3€0TPOITHBIX CMECEH.

18. IlepBbiii U BTOpOIl 3akoHBI KoHOBa-
noBa. B3auMoHepacTBOpUMBIE KUAKOCTH.
OrpaHn4eHHO pPacTBOPUMBIE KUAKOCTH.
Huarpammbl pactBopeHusi. CucTeMbl ¢
BEpPXHEH, HUKHEH, C BEPXHEU U HUKHEU
KPUTUYECKMMHU TEMIIEpAaTypaMH pPacTBO-
peHusl.

19. Jlmarpammbl TJIaBKOCTH OWHApPHBIX
CUCTEM.

2. Beraucnute paBHOBECHBIC
KOHIICHTpAIlMX BOJOPO/Ia U Hoja
B peakunnHo+I> —2HI u xoH-
CTaHTYy PaBHOBECHS PEaKInH, eC-
JIM HaYaJIbHBIEC KOHIICHTPAIIUH BO-
JIOPOJIa U M0/1a COCTABJISIIOT
0,08Mmomb/11, @ paBHOBECHAs! KOH-
uentpanus HI cocrasnsert 0,04
MOJIB/II.

3. PaBHOBECHBIE KOHIIEHTpa-
MU BeuecTB B peakuuu 2S02+0;
> 2503 cocrasisioT: SO; -
0,0002 mons/1, O2 - 0,004
MoJib/1, SO3 - 0,003 Moms/n. BeI-
YHUCIIUTE HaYaIbHbIC KOHIICHTPA-
MY UCXOJHBIX BEIIECTB U KOH-
CTaHTY PaBHOBECHUS PEAKIUU.

3 cemecTp

Yuenne o pac-
TBOpaxX OJEKTPO-
XUMUA

1.06pa3oBanue pactBopoB. PacTBOpH-
MOCTb. PacTBOpUMOCTH Ta30B B KHJKO-
CTSIX, B3aMMHAasi pacTBOPUMOCTb MKHJIKO-
CTeH, pacTBOPUMOCTb TBEPJBIX BEILIECTB
B JKHJIKOCTSAX, /1aBJIEHUE HACHIIIEHHOTO
napa pa30aBJIEHHBIX PACTBOPOB.
2.PactBopbl HeanekTponauToB. Kosmra-
TUBHBIE CBOWCTBAa PAcTBOPOB: IOHUXKeE-
HUE TEMIIEpaTypbl 3aMep3aHus pacTBOPA,
MOBBILICHHE TEMIIepaTypbl KUIEHUs pac-
TBOpA, NMOHMKEHUE MAABJIEHUS Iapa, OC-
MoThueckoe naBieHue. Kpuomerpus.
O0ynmuomerpusi. Ocmomerpusi. Kommura-
TUBHBIE CBOMCTBa pa30aBICHHBIX pac-
TBOPOB JIEKTPOJIUTOB.

3.PacTtBOpbl  351eKTpONUTOB. CUIIbHBIE
AIIEKTPONIUTHL, Teopust Jlebas-XoKkens.
4.bydepHbie pacTBOphl. MexaHu3M Jeii-
ctBus OydepHbix cucreM. 3oHa Oydep-
HOTO JcicTBUA u OydepHas EMKOCTb.
Pacuer pH mnporomuTHueckux cucTeMm.
3HaveHne OyQepHBIX CUCTEM ISl OHOJIO-
TUH, XUMUH.

5.YnenbHasi 53JIEKTPONPOBOJHOCTH pac-

1.PactBoOp, coneprxamiuit
0,512 r veanektponuta B 100 r
OeH30I1a, KPUCTAITU3YETCs IPU
5,296°C. Bbluucnure MOJISIpPHYIO
Maccy pacTBOPEHHOI'O BELIECTBA.

2.Beruuciaute temMnepaTrypy
KpucTtau3auuu 2% BOAHOIO
pacTBopa 3TaHoJIa

3. Beruucnure teMneparypy
KHUIIEHUS PacTBOpPa, COJIEPKAILEro
5,05 r xsopmertana B 120 r aue-
TOHA.

4. Ilpu kakoi KOHLEHTpaAUU
HOHOB Zn2+ (MOJIb/JT) TOTCHITHAI
ero anekrpona Oyner Ha 0,015 B
MEHBIIIE €r0 CTaH/IaPTHOTO AJIEK-
TPOJHOIO MOTeHIMaNa?

5. CocTaBbTe CXEMY, HAllU-
[INTE YPAaBHEHUS JIEKTPOJTHBIX
nponeccoB U Berarcaute J/C
raJIbBAaHUUYECKOT'0 3JIEMEHTA, CO-
CTOSILEr0 U3 KaJIMUEBOTO dJIEK-
Tpoaa norpyxxensoro B 0,01 M
pacTBOp HUTpaTa KaJMHUsl, a BTO-
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TBOPOB 3JIEKTPOJIUTOB, MOJISIpHAsl 3JIEK-
TPONPOBOAHOCTh PAaCTBOPOB JJIEKTPOJIH-
TOB,

6.2JIeKTpUYeCKUe TOTCHIIHAIBI Ha (a3o-
BBIX TpaHulax. YpaBHeHue HepHcra,
raJbBaHUYECKUM AJIEMEHT, JIEKTPOJHBIC
MOTEHIUABI.

7.Knaccudukarius 2JIeKTpOIOB.

POl U3 MarHuEeBOrO NEKTPOIA,
norpyxenHoro B 0,001M pactBop
HUTpaTa Mar"us.

9. Paccuntarb OCMOTHYECKOE
nasieHue 1M pactBopa riitoko3bl
mipu 25°C

Konmounuaa xu-
MUS

8.IlpenMeT KOJUIOUIHOW XUMHH, 3a7auH,
MeToqbl. OCHOBHBIE OTambl pPa3BUTHUS
KoutonaHoM xumun. [lpu3zHaku 0OBEK-
TOB KOJUIOMIHON XWMHHU. 3HAYECHHE KOJI-
JouaHOM Xumuu B Ouonoruu. IloBepx-
HOCTHas >Heprusi [ mb6ca u MOBEPXHOCT-
HOE HaTsKEHUE.

9.Ancopbuusi. AncopOumsi Ha TpaHHIIE
pactBop-niap. Ypasuenue ['u60ca.

10. IToBepXHOCTHO-AaKTUBHBIE U TOBEPX-
HOCTHO-HEAaKTUBHbIE BemlecTBa. M3mene-
HUE MTOBEPXHOCTHOI aKTHBHOCTH B TOMO-
Jorudeckux pspax (mpasuio Tpayo6e).
N3orepma amcopOuun. OpueHTauss Mo-
JIEKYyJ1 B MOBEPXHOCTHOM CJIO€ U CTPYK-
Typa 6momemOpaH. 3HaueHUE aACOPOITH-
OHHBIX MPOLIECCOB ISl )KU3HEEATEIbHO-
CTH.

11. BMC. CgoiicTBa CTyIHEW: CHHEPE3UC
U TUKCOTPOTIHSL.

12.AncopOiiMoHHbIE paBHOBECUS Ha He-
MOJIBIKHBIX TpaHHIax pasnena das. Ou-
3udeckas aacopOuus U XeMocopOIus.
AncopOuusi ra3oB Ha TBEpAbIX TeJax.
AncopOumsi U3 pacTBOpPOB. YpaBHEHUE
Jlearmiopa. VYpaBuenune Dpeitnaimxa.
3aBUCHMOCTh BEIMYUHBI JCOPOIUU OT
pasznuuHbIX ¢akTopoB. [IpaBuino BbIpaB-
HUBaHMS TMOJIsIpHOCTEeH. M30uparenbHas
ancopomus. IlpaBuno Ilanera-®asHca.
Kore3us, angre3us,, cmaunBaHue.
13.06mume mpeacTaBieHUsT U Kiaccudu-
Kallis XpoMaTorpauaecKiux METOI0B 110
TEXHHUKE BBIIOJIHEHUS U 10 MEXaHU3MY
nporecca. ['enp-xpomarorpadus. Ilpu-
MEHEHHe Xpomarorpapuu ais Moiyye-
HUS, OYMCTKHU, pa3lClICHUs U aHaau3a
BEIIECTB. 3HA4YCHHE aJCOPOLIMOHHBIX
MPOLIECCOB IS )KMU3HEIEATETbHOCTH.

14 Knaccudukanusi TUCIEPCHBIX CUCTEM.
Knaccudukanusi TuCepCHBIX CUCTEM TIO
CTENEeHH TUCIEPCHOCTH; MO0 arperaTHOMY
COCTOSHUIO (ha3; MO CHIIE MEXKMOJIEKY-
JSIPHOTO B3aUMOJICUCTBUS MEXIY JAHC-
nepcHoi (a3oil M AUCIEPCHOHHOM Cpe-
nou. [Ipupoaa KOIIOUIHOTO COCTOSIHUA.
15. Ilomyuenue u cBOICTBA AUCIIEPCHBIX
cucteMm. llomyyeHue KOJUIOMAHBIX pac-

1.Ha makerax Mojoka ykasa-
HO, 4YTO COJIep’KaHue >KUpa Co-
ctaBisieT 3.2%. OnpenenuTs 00b-
€M JIMCIIEPCHOM (pa3bl B yIIaKOBKE
BMECTUMOCTBIO | JIUTp W YUCIICH-
HYI0O KOHLEHTPAIUIO AUCIEPCHOMN
da3pl, ecnu AMAMETP JKUPOBBIX
Kaneiab paBeH 85 Mkm. UeMy pas-
HA YHCJICHHAs KOHICHTpaIus B
pacuere Ha 1 M 3 .

2. Ouenure pasmep YacCTHI]
SrSO4 , 3Has, 4TO UX pacTBOPHU-
MocTh Ha 3 macc.% Oonblie pac-
TBOPUMOCTH KPYIIHBIX KpHUCTal-
70B. Mexda3Hoe HaTsDKEHHE MPH
298K npumure paBHBIM &5
M/Ix/m 2, mmotHOCTH SrSO4 3.96
r/em 3.

3. CycneH3us KBapua cojep-
KUT cPepruyecKue 4acTUIbl, MPU-
yeM 30% oObema MpUXOAUTCS Ha
YacTUllbl, UMeromue paauyc 1-10
-5 M, a 00bEM OCTaJIbHBIX — Ha
yactuibl paguyca 5:-10 -5 m. Ka-
KOBa  yJellbHas  TOBEPXHOCTh
KBapua?

4. A3p03051b PTYTH CKOHJICH-
CHUPOBAJICS B BUJE OOJBIION Kall-
mn oobemoM 3.5 cm 3 . Ompene-
JUTE, Ha CKOJbKO YMEHBIINJIACH
MOBEPXHOCTHASI DHEPrUsl PTYTH,
€CJIM TUCIIEPCHOCTH a’pO30JIsl CO-
craBisia 10 mxm -1 . IloBepx-
HOCTHOE HATSDKEHUE PTYTH TMpHU-
mute paBHbIM 0.475 Jhx/m 2 .

5. 301b CepHOKHUCIIOTO Oapus
MOJly4eH CMEIICHHEM PaBHBIX
o6bemoB pacTBopoB Ba(NO3)2 u
H2SO4. Hanucars dopmyny mu-
nesibl. OIMHAKOBHI JIM UCXOHbBIE
KOHIIEHTPAIlUU pPACTBOPOB, €CIU
YacTHULIBI 30151 TIepeMenaroTcs K

anony?
6. 3omp Fe(OH)3 momyden
metomoMm  ruaponusza  FeCl3.

Hanummre dopmyny Munemsl,
€CJIM CUUTaTh, YTO CTAOMIIM3ATO-
pOM 30751 SIBJISIETCSI pacTBOp OK-
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TBOpOB. JlMamus, SIeKTpoaHaNn3, Yilb-
TpadUIbTpaIHsI.

16.CtpoeHue  KOJJIOMJHOM  MMIICIUIBI.
ArperaTuBHasi yCTOWYMBOCTH 30JI€H, KOa-
rymsiuusg muodoOHbIX KoitouaoB. [lopor
KOaryJisillMM U €ro OnpejesieHue, NpaBu-
no Iynsne-I'apau, B3auMHasg Koarysis-
must.  KommommHast 3ammra. Y CTONWYH-
BOCTb JUCHEPCHBIX cucTeM. CeauMeHTa-
LMOHHAs, arperaTvBHas W KOHJCHCAllU-
OHHasl YCTOMYMBOCTb JMO30JIeH. Dakro-
PBbl, BIMSIONIME HA YCTOMYMBOCTH JINO30-
neil. Koarymsmus.

17.CTtpoeHue ABOMHOTO 3JIEKTPUUYECKOTO
CJ0s. DJIEKTPOKUHETUYECKUN MOTEHIIHAI
U €ro 3aBUCHMOCTb OT Pa3JIUYHBIX (ak-
TOPOB, AKCIEPUMEHTAJIBHOE OIpenee-
HUE €ro.

18.MonexkynsipHO-KMHETUYECKUE  CBOM-
CTBAa KOJJIOMJHO-IUCIEPCHBIX CHUCTEM:
OpoyHOBCKOe nBIXKeHUE, muddysus, oc-
MOTHYECKOE JABJICHHUE, CEAMMEHTAIMOH-
HOE paBHOBecue. ONTUYECKUE CBOMCTBA:
pacceuBanue cBeta (3akoH Pamest). Dnek-
TPOKUHETHYECKHE CBOMCTBA: 3JIEKTPOPO-
Pe3 U 3IEKTPOOCMOC.
19.MuKkporeTeporeHHble CUCTEMBI, HX
npupoga W pasHoBHaHOCTH. [lomyde-
HUe,pU3NKOXMMHUYECKHE CBOWCTBA U
3HAQYEHHE B MEIULMHE a’po30JIeH, IOo-
POILLKOB, CYyCIIEH3UMN, YMYJIbCUU U IIEH.
20.9Omynbcun: KiaccupuKamms, moixyde-
HUE U UX CBOMCTBAa. DMYJIbraTopbl U Me-
XaHU3M UX JAedcTBUA. Tun sMyibCHM.
OO6pamienne (a3 »Mynabcuil. Ycroiun-
BOCTb AMYJIbCHUM M pa3pylICHHUE SMYJlb-
cuil. Koanecuenuus.

21.CycrnieH3un U uX CBOMCTBA. Y CTOWYH-
BOCTh M (DaKTOpBl €€ OIpeeNsonue.
CeaMMEHTAIMOHHBIN aHaliu3 CYCIEH3UH.
[TacTsl.

22.IlonyyeHne W CBOMCTBa a’po30JIEH.
IIpumenenue aspo3oueid. [lopomku.

23. buonorndecku Ba)KHELIE KOJIJIOUTHLIE
[TAB (MbL1a, A€TEPreHTHI, KEIYHbIE KUC-
JIOTHI).

24. TleHbl: mOJIy4€HUE, THIIBI, YCTONYHU-
BOCTb M pa3pylleHue, CTaOUIN3alus MeH.
[Ipumenenue B 6uonoruu.
25.BBICOKOMOJIEKYJIIPHBIE  COCAUHEHMUSI.
Knaccupukanus 1 MeToApl MOIYyYEHUS.
Crpoenue u ¢popmMa MaKpOMOJIEKYJ. Ar-
peraTHble COCTOSIHUSI U CTPYKTYpPHO-
MEXaHUYECKHE CBOMCTBA  IOJIMMEPOB.
PactBopeHne n HaOyxaHHe BBICOKOMOJIE-
KYJSIpHBIX coeauHeHuil. TepmonnHamu-

CUXJIOpHUIA JKeme3a.

7. Hammcats dopmyny Mu-
uesibl Agl, eciu B KauecTBe CTa-
Omnm3aTopa B3ST HUTpAT cepedpa.
KakoB 3HaK 3apsjga KOJUIOMIHBIX
qacTuIr?

8. T'mapozonp  cepHUCTOMH
PTYTH TONY4YeH HPONyCKaHHEM
H2S 4epe3 BoaHBII pacTBOp OK-
cuzaa prytu. HamucaTth ypaBHeHue
peakiuu 0oOpa3oBaHUsl 3071 U
dbopMyy MUIEIUIBI, €CTH CTa0u-
nuzaropoMm siBisiercs H2S. Kakos
3HAaK 3apsAa KOJUIOMAHBIX Ya-
ctun?

9. 3apsia yacTUIlbl TUAPO30JIS
SiO2 Bo3HUKaeT B pe3yjbTaTe
JUCCOLIMAIMU KPEMHHUEBOU KHC-
JI0THI, 0Opa3yrolIeiics Ha TTOBEPX-
HOCTU KOJUIOMJHBIX YacTHIl MpHU
B3aMMOJICHCTBUH TTOBEPXHOCTHBIX
mostekyn SiO2 ¢ H20. Hanucats
dbopMyITy MHUIIEIUTBI 30715

10. Kak yBenmuuutcsi cBOOOI-
Hasi TIOBEPXHOCTHAs SHEPrus Ka-
nesb, coAepKammxcst B 1 Kr mai-
OHE3a, MO0 CPAaBHCHHIO C HEpas-
JIPOOJICHHON €ro Maccoi IUIoIIa-
110 0.65-10 -3 M 2 ? Uemy paBHO
BHYTpEHHEE IaBJICHHE U MpUpa-
mienne dHeprum [mbOOca s ka-
MeJIb KUPOBOU (PpaKIuy MaoHe-
3a nuamerpom 35 wmxm? Ilnot-
HOCTB xkupoBoi ppaxiuu 0.9-10 3
Kr/M 2 ; Mex(aszHoe TOBEpPXHOCT-
Hoe HaTskeHme 55 MJDx/M 2
MOJIBHBIA 00BeM >kupa 0.19 m 3
/MOJb.

11. Omnpeaenuts I1IIONIAAb,
MPUXOSIIYIOCS Ha OJTHY MOJIEKY-
ny anunuHa CO6HSNH2, u Toi-
HIHHY MOHOAJICOPOIIMOHHOTO
CJIOSl Ha TPAaHHUIIE C BO3AYyXOM, €cC-
oM mpenenbHas angcopommst ['oo
paBHa 6-10 -9 kmonb/M 2 .

12. TlpenenvHas ancopOuus Ba-
JIEpUaHOBOW KHUCIOTHI paBHA 4-10
-6 Momb/m 2 . PaccunTaiite k03¢-
¢urmenTsl ypaBHeHus [llumikos-
CKOI0o, €CciM M3BECTHO, 4TO pac-
TBOpP  BAJIEPUAHOBOM  KHUCIIOTHI
KOHIEHTpauu 4 MMOJIB/T TpU
293 K cHMKaeT MOBEPXHOCTHOE
HaTspKeHue Ha 2 MJIx/M 2
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Yyeckass yCTOMYMBOCTh HMX PacTBOPOB.
DakTOpbl YCTOMYMBOCTH.

26.CBolicTBa pacTBOPOB IOJIMMEPOB, OC-
MOTHYECKOE JaBJIEHHE U BSA3KOCTb. BbI-
COKOMOJIEKYJISIPHbIE COEIMHEHUSI KaK IO-
JNBJIEKTPOJIUTHIL. U3osnektpuyeckas
TOYKA U METOJbl €€ OmnpeeNeHus. DIeK-
Tpoope3 MOIMINEKTPOIUTOB, €0 METO-
Ibl U TIPUMEHEHUE B (hapMarieBTHUIECKUX
uccienoBanusX. BricanuBanue monume-
pPOB M3 pacTBOPOB, KoallepBalMs U 3a-
muTHOe neicterue BMC Ha KoTOMOEL.

Cocrasutens: MBano ®.U. — 1.x.1H., npodeccop kadenps EJ]

(pamunus, unuyuanet u donxcHocmb npenodasamens (eti))
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