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1.leap TUCHUIUIMHBI.
B pesynbrare 0cBOGHUS JaHHOW AMCHUIUIMHBI y 00yYaIOLIerocs JOJKHBI OBITh CHOPMUPOBAHBI
KOMITETCHIINM OCHOBHOM Npo(eccroHambpHOi 00pa3oBaTeIbHOM MPOrpaMMbl OakajiaBpraTa:
IK-2
11 ®opmupyeMble KOMIETEHIIUH, HHAUKATOPHI 1OCTHKEHUS] KOMIIeTEeHIMii, 3SHAHWS,
YMEHHS, HABBIKHU
Tabauma 1 — UnaukaTopsl JOCTHKEHHS] KOMIIETEHIIUH, popMUpyeMble AUCIUIIITMHON

Kog m WNupukartopel  10- 3Hanus, ymenus, HaBblkH (3YB), ¢popmupyembie
Ha3BaHME CTH)KCHHs KOMIIETEH- | JUCHUIIIMHON
koMmmereH- | iuu no OITOIT
005071
[IK-2. Cmo- IK-2.1 3naer | 3Haer:

COOCH OCBa- | CTPYKTYypYy, COCTaB U | - OCHOBHbIC HOHSITHUS KIACCUYECKON U PU3NIECKON XUMHUH;
WBATL W WC- | AMIAKTUYECKHE EeIUMHUIB! | - ()yHIaMEHTAJIbHbIE 3aKOHbI, ABICHUS M IPOLECCHI, H3ydaeMble
peIMETHOM obnacTu | XUMuen;

I10JIb30BAThH

3




XAMHUYCCKUX HayK.

Kon wu NunukaTopser  110- 3nanus1, ymenus, HaBbiku (3YB), dopmupyemsbie
Ha3BaHUE CTHXEHUSI KOMIIETEH- | TUCIUTITMHON
KOMIIETEH- uu no OITOIT
105071
TeopeTUYe- Xumust. - KJIACCHYECKHE U COBPEMEHHBIC METO/Ibl aHATIN3a BELIECTB.
CKHe 3HAHUS IK-2.2 VMeer | - cienupuIecKyr0 XUMHYECKYHO TEPMHHOJIOTHIO;
M TpakThde- | OCYUIECTBITH 0T6Op | - METOMMKU BBIIOJIHEHHS J'Ia60paT0pH0-HE)aKTI/IIIeCKI/IX U JKCIIe-
CKHe yMeHHs! y4eGHOro _ COZIepKaHUs | PHMCHTAIBHBIX XHMHHCCKHX HCCIC/IOBAHHIA.
M HaBbk B | MPSAMETHO obnactn | Ymeer:

. | Xumus bi6 0 ero | - JZOCTYIHO OOBSICHATH OCHOBHBIC XHUMHUYECKHE TEPMUHBI, IIOHSI-
TIPEAMCTHON | oo nmsaunu B pasimidHBIX | THS M 33KOHBI, ACCOLMMPOBAHHBIE C 00IACTIO H3YUCHHUS;
obmacti 1o ¢dopmax  0oOy4eHHs B | - IPOBOJHUTH aHAIN3 BEIICCTB C MOMOIIBIO KIACCHYCCKHUX U CO-
IpoQuITIO COOTBETCTBUHU C | BpEeMEHHBIX METO/IOB.

"Xumus" tpedoBanusamu @I'OC 00. | - HCMOIB30BATh XUMHUYECCKHE 3HAHUS B NMPO(ECCHOHATIBHON aes-
npu  pele- IK-2.3 TEJILHOCTH;
Huu mpodec- | JIEMOHCTPUPYeT — HABBIKM | - IUIAHUPOBAThH BBIIOJHEHHE JA6OPATOPHO-TIPAKTHYECKUX M DKC-
CHOHATBHBIX | UCIOJIB30BaHKS B | MEPUMEHTAIBHBIX XUMHIECKUX MCCIICIOBAHMUIA;
3ajau npodeccroHabHO Baaneer:
06pa3OBaTeHBHOﬁ - OCHOBHBIMHU XUMHUYECCKHMHU U (1)I/I3I/I‘ICCKI/IMI/I IIOHATUSAMU, 3HAHU-
JACATCIBHOCTHU SAMHU 3aKOHOMepHOCTeI71 XUMHUYECKUX MPOLCCCOB U ﬂBHeHHﬁ;
CUCTEMATU3UPOBAHHBIX - IPaKTUYCCKUMU HaBbIKaMH aHaJin3a BEIICCTB.
TCOPETHICCKUX U | - crmenuduKoil  METOOWK  BBIMOJHEHHS  JTabopaTOpHO-
HPAKTHIECKUX 3HAHHH | MPAKTHYCCKHUX M IKCIICPHMEHTAIBHBIX UCCIICIOBAHMIA.

2 O0béM ¥ TPYI0EMKOCTH JUCHHUILINHBI 10 BUAAM Y4eOHbIX 3aHATHIl. DPopMBbI IPOMEKY-

TOYHOM aTTECTAlUMH.
Tabauma 4 — O0beM U TPYAOEMKOCTh JUCIHUTUIMHBI 10 BUJAM YIeOHBIX 3aHATHN

OO0mas TpyI0OEMKOCTh | BUJBI y4eOHOU pabOThI MO JHC-
[TUTUTHHE, TIPOBOJIUMEIC B pa3HbIX (hopMax

O6béM uacoB no ¢dop-
MaM 00yuyeHus!

020

1 OOGmiast TpyJI0€MKOCTh AUCITUTIIMHBI

216

2 KonrakTHas pa60Ta 06yqa10u1nxca C mperoaaBarejicM

(mo BuaM y4eOHBIX 3aHATHI) (BCETO)

AynuTopHas pabora (Bcero):

74

B TOM YHCIJIC:

JIEKIIAHA

30

MPAKTUYCCKUC 3aHATUSA, CCMUHAPbI -

IIPaKTUKYMBbI

nabopaTopHble paboThI

44

B MHTEPAKTUBHOU opMme

B DJIGKTPOHHOU (hopme

Breaynuropnas padota (Bcero):

B TOM YHCJIC, MHIAUBUAYAJIbHAA pa60Ta 06yqa10-

IHXCA C IMpEernoaaBaTcjIcM

MOJIFOTOBKA KYPCOBOM paboOThl /KOHTAaKTHas paboTa

rpymnIoBas,

WHAUBHUYaJIbHAsA KOHCYJIbTAOUA H

WHBIE BHJIBI YY€OHOW NEATeNTbHOCTH, MpEeayCMaTprBa-
IOIME TPYMIIOBYIO MM HHAWBUIYAIbHYIO paboTy 00y-
YAIOUIMXCS C MPEoIaBaTeNIeM)

TBOpUecKas pabota (dcce)

3 CamocTrosTenpHas pabora o0ydaromuxcs (BCero) 106

4 TIpomexxyTouHasi aTTecTanus 00ydaronerocs Bauer — 3 Kypc 5 cemectp

Dxk3amen — 3 kypc 6 cemecTp 364




3. Y4eOHO-TeMaTHYeCKUI IJIAH U COAePKAHME JTUCHUILIUHBI.
3.1 YuedoHO-TEeMaTHYECKHH IJIaH
Tabnuma 5 - YueOHo-TeMaTrniecKuil T1ad 04HOM PopMbI 00ydeHHsI

E = Buabl yueOHbIX 3aHATHIH, BKJIIOYAS
E § CaMOCTOSAITEIbHYIO PadoTy 00yua-
23 OIIUXCS U TPYI0€MKOCTD
= A (B yacax) DopMbI TEKy-
Ne Paznen = 32 ayIMTOPHbIE CaMoCTOsI- 1ero KOH-
n/n AMCHUILINHBI 8 = yuyeOHbIe 3aHATHA  |TeJIbHAsl TPOJIA ycleBa-
BCEro | JIeKIMM | ceMHHaphbl, |Padora o0y- eMoCTH
npakruye- |YaH0MHAXCHA
CKHe 3aHf-
THS
5 cemecTp
1. | ArperatHoe cocTosHHME | 12 2 4 8 KontponbHas
BEII[ECTBA paborta
2. | Xummnueckas tepmoau- | 20 4 4 12 Ompoc, oTuér o
HaAMUKa BBITIOJTHCHUH
MPaKTUYECKOU
paboThl
3. | Xumunueckas kuHetuka | 18 4 4 10 KontponbHas
paborta
4. | Xumunueckoe u ¢azoBoe | 22 2 6 12
paBHOBECHSI
3auer
Hroro 2 cemectp 72 12 18 42
6 cemecTp
5. | YueHue o pacTBopax 40 6 12 22 KoHnTponbsHas
DIEeKTPOXUMHUS pabora
6. Komnonnnas xumus 68 12 14 42 NunuBunyans-
HOE 33/I1aHue
JK3aMeH 36
Hroro 3 cemecTp 144 18 26 64
Bcero: 216 30 46 106
3.2. Coaep:xanue 3aHATHI 110 BUIaM y4eOHOI padoThI
Tabnuma 6 — ConepkaHue TUCIUTUTMHBI
Ne HaumenoBaHue pa3zaeJia guc- Conepsxanme
n/n IUTLTHHBI
5 cemecTp
1 Pa3znen 1.ArperatHoe cocTosHUE

BEIIECTBA

CoOeporcanue 1eKYuoHH020 Kypca

1.1. | ArperaTHoe COCTOSTHUE BEIIIe- CocrosiHEE BelIeCTBa, IMapaMeTPbl COCTOSHUS BEIECTBA.
ctBa. 'a3000pa3Hoe cocTosiHME I'a3000pa3Hoe cocTOsIHME BEIIECTBAa, OCHOBHBIE XapaKTe-
BeIeCTBa PUCTHKH Ta30B, WUICATBHBIM W PEabHBIN Ta3bl, Ta30BBIC

3aKOHBI, CMECH HJI€aIbHBIX T'a30B, MAPIUATBHOE JaBICHUE
ra3a, KHHCTHUYECKas TCOPHs Ta30B, PealbHbIC Ta3bl, (ak-
TOp CKUMAEMOCTU. YPaBHEHUS COCTOSHUS PEATbHOTO H
WCaThbHOTO Ta30B.

1.2 | ArperaTtHoe COCTOSTHUE BEIIIe- XKunkoe cocTosiHuE BelecTBa OMIKHUN MOPSIIOK, (akTo-

ctBa. JKuakoe u TBEpI0E COCTO-

SSHHUS BCIICCTBA.

Pbl, BIMSIONIME HA CBOMCTBA >KUAKOCTEW, CBOWCTBA JKH]I-
KOCTell (IUIOTHOCTH,MOJISIPHBIA O0BEM IKHIKOCTEH, TO-
BEPXHOCTHOE HATSHKEHUE, TEKY4YeCTh, BSI3KOCTh JMHAMU-




n/n

HaumeHoBaHue pa3ieJia quc-
IUILIAHEI

Conep:xxanue

Jyeckas U KMHEMaTH4ecKasi, mapooOpa3oBaHue, KOHICHCA-
WS, HACHIICHHBIA Map, KPUTHYECKas TeMmIeparypa H
nasienue). TBeplioe arperaTHOe COCTOSIHUE, KPUCTAILTHYC-
CKoe, aMOp(HOE, aHU30TPOITHOCTh, U30TPOITHOCTh, MOHO-
KPHUCTAJUIbI, KPUCTAIUIOTHPATHI, KUJAKOKPUCTATITHICCKOES
coctosinue Bemectpa.llinazma

Temvl 1abOpamopubix 3aHAmull

1.3

[Tpuemsbl pabOTHI ¢ ra3aMu B Jia-
6opatopuu

[Tomydyenue pa3ianyHbIX ra30B, XpaHEHUE ra30B, COOU-
panue. O4uCcTKa, CyllKa U MOTJIOHIeHUE ra3oB. Pemienue
3a/la4 C HMCMOJb30BAaHUEM Ta30BbIX 3aKOHOB, YPaBHEHHUS
COCTOSIHUSI MJ1€aJIbHOTO ra3a.

Paznen 2. XumMuveckasi TepmMo-
JIUHAMHUKA

2.1

HepBoe HavaJlo TCPMOJHMHAMUKH.

OcHOBHBIE NTOHATHUS U BEITUYUHBI XMMUUYECKON TEPMO-
IUHAMUKA. TepMoanHaMHUYecKas CHUCTeMa, KiacCU(puKa-
LU 110 COCTOSIHUIO, 110 B3aUMOJEHCTBHIO C OKPY KAIOIIEH
cpenoi, mo yuciy (as, mo yucay komrnoHeHToB. CocTos-
Hue cucteMbl. DyHKIUU COCTOSIHUS. TepMOIMHAMUYECKHE
npoueccel. BHyTpeHHss 3HEprusi, KOJIMYECTBO TEIUIOTHI,
TEIIOEMKOCTb, paboTa. IlepBoe Hayaao TEPMOIUHAMMKH.
MareMaTHueCcKoe BBIpaXCHHE MEPBOTO Hayana, Gopmy-
JUPOBKM 3aKkoHA. OHrTanbnus. CTaHIapTHAs DSHTAJIBIHA
o0pa3oBaHMs BEILIECTBAa, CTAaHAAPTHAs SHTAJIBIIHSA Cropa-
HUS BelecTBa. TerioBoi 3GeKT XUMUYECKOH peakiuu.
3akoH ['ecca. Pacuer crangapTHOM TEIIOTH XUMHYECKON
peakIy Mo CTaHJIapTHBIM TeIIoTaM 00pa3oBaHUs M Cro-
panus BemecTB. [IpuMeHeHne nepBoro Hayajga TEPMOIU-
HaMHKH K OMocucTeMaM. 3aBUCUMOCTb TEIJI0BOT0 3 dek-
Ta XMMHUYECKOW pEaKIUH OT TEeMIEepaTypbl, ypaBHEHHE
Kupxroga. TemnoTsl  pacTBOpeHMs,  COJbBaTalluH,
HEeUTpaJIM3aluu

2.2

Bropoe Hauano TepMOAMHAMUKHY.
TepMO)II/IHaMI/I‘-IGCKI/Ie IIoTCHI1a-
nbl. DHeprus ['enpmromsbia.
Oueprus ['nb6ca.

Bropoe Havano TepmoauHamMuku. Maremarnuyeckoe
BBIp@XXEHHE BTOPOro Havaia, GopMyIupoBKU 3akoHa. O0-
paTuMble W HeoOpaTHUMblE MPOLECChl. DHTponus U €
CBS3b C TEPMOJMHAMUYECKONW BEPOSITHOCTHIO CHUCTEMBI.
VYpaaenue bonbimana. Pacuer nsmeHeHus SHTpoNuu A
Pa3IMYHBIX M30TEPMHUYECKUX U HEU30TEPMUYECKUX IMPO-
LIECCOB U XMMUYECKON peakuuu. AOGCOMIOTHAST SHTPOIHS.
[Tocrynar Ilmanka. TepMmoauHaAMUYECKUE TMOTEHIUAIBI.
Oueprus ['enpmronbua. Oueprust [m66ca. Kpurepuit no-
CTH)KEHUS XHMMHUYeckoro paBHoBecus. [IporHosmpoBanue
HaIIPaBJIEHUSI CaMOIIPOU3BOJIBHO IPOTEKAIOIINX IpOIEC-
COB B M30JIMPOBAaHHOW U 3aKpbITOi cucTtemax. CBOOOHAS
U CBsI3aHHAas SHEpruv. MakcumalibHas M MaKCHUMaJlbHO
none3Has pabora mpouecca. CranmaptHas sHeprus [ u66-
ca oOpa3oBaHus BEIECTBa, CTaHJapTHast sHeprus [ m66ca
OMOJOrMYecKOro OKHcieHHs BeulectBa. CraHaapTHas
sHeprus ['m60ca peaxkum.

Temvl 1aOOpamopubix 3aHAmMull

2.3

SBnenus, HaOMOJaEMBbIC TIPU
pacTBOpPEHUH

W3meHeHne Temmeparypbl, U3MEHEHHEe 00beMa, pa3pyIie-
HHUE KPUCTAJUIOB ¥ 00pa30BaHUE COJIbBATOB

6




n/n

HaumeHoBaHue pa3ieJia quc-
IUILIAHEI

Conep:xxanue

2.4

Onpenenenue TEMIOTH HEUTpa-
JU3aLUH

OrnpezenieHne TEII0Thl HEUTPANTU3aLUU CUITbHON KUCTOTHI
CWJILHOH IIEJIOYBIO

2.5

Omnpenenenue TemI0TH 00pa3o-
BaHUs KPHCTAJUIOTHAPATA

Omnpenenenue TEIIOTH 00pa30BaHMs KPUCTAJUIOTHAPATA
cynbdaTa MeIH.

Pa3zgea 3. XumMnueckas KnHe-
THKA

3.1

KuHernka XuMHUECKHUX pEAKIIU.

[Ipeamer xuMU4eCKON KMHETHKHU U €€ 3HAaUeHUE i1 Ouo-
norun. KuHetndeckas kimaccudukanus XUMHUYECKHX pe-
akuuii. MonekynsipHocTh peakiuu. CKOpPOCTh pPEaKIUu.
@dakTopbl, BIUAIONIME HA HEE€. 3aKOH JEHCTBYIOIIMX MAacc.
Koncranra ckopoctu. Kunernyeckue ypasHeHus. [lops-
ok peakuuu. Ilepuon momymnpeBpamieHusi. 3aBUCUMOCTh
CKOPOCTH p€akuuu OT KOHLEeHTpauuu. Kunernueckue
ypaBHEHHUSI pEakiui IMepBOro, BTOPOr0 U HYJIEBOrO MO-
PAIKOB. DKCIIEPUMEHTAILHBIE METO/IbI ONPEACIICHUS CKO-
pOCTH M KOHCTaHTbI CKOPOCTH PEaKIMU. 3aBUCUMOCTH
CKOPOCTH peakuuu OT TeMmueparypsl. TemiepaTypHbIA
KO2(DPHUITUEHT CKOPOCTH PEAKIIMHU U €r0 OCOOCHHOCTH JIJIst
OMoxMMHUUYECKUX TpoleccoB. [loHsiTHE O TEeopum aKTHB-
HBIX COYJIapeHUU. DHEPreTHYeCKUi Npoduib PEaKIuu;
SHEPTUsl aKTUBALMK; ypaBHeHHEe Appenuyca. [lonstue o
TEOPUHU MEPEXOTHOTO COCTOSHUSA. AKTUBUPOBAHHBIN KOM-
TJICKC.

3.2

Karanus u MmexaHu3Mbl XumMmuue-
CKHMX pEaKIIHI

Karanu3s. ['oMOreHHsbli ¥ reTepOreHHbI KaTanus. JHepre-
TUYECKUI Npoduiib Kartanutuyeckol peaxuuu. OcoOeH-
HOCTH KaTaJIUTMYECKOW akTHUBHOCTH (epmeHToB. [locme-
JOBaTebHbIC, MapajljIelIbHbIE U CONPSKEHHBIE PEAKIIUH.
Lennele peakuuu. Jlumutupyromas craaus CIOXKHON pe-
akuuu. Peaknnu B pactBopax. POTOXMMHUYECKHE PEAKIIMH.

Temvl 1abOpamopubix 3auAmull

3.3 | Ckopocts xumuueckux peaknuid | CkopocTs peakiuu. QakTopsl, BIUSIONINE HA HeE. 3aK0OH
1 (paKTOPBI, BIUAIOIIME HA HEE nerctByromux macc. Koncranra ckopoctu. Kunernue-
CKHE€ ypaBHEHHUs. 3aBUCUMOCTb CKOPOCTH PEaKI[UHU OT
KOHIIeHTpauuu. KuHnetTnueckue ypaBHeHUs peakuui nep-
BOT'0, BTOPOTO U HYJIEBOTO MOPSIAKOB. 3aBUCUMOCTh CKO-
POCTH peakIuu OT TeMIiepaTypsbl. Pemienue 3agad.
3.4 | Onpenenenre KOHCTaHTHI ckopo- | OmpeneneHue KOHCTaHThI CKOPOCTH PEAKIMH OKUCIICHHS
CTH PEAKIIMU OKUCIICHUS NOIUIa | MoK/ Kalus epcyib(paTroM aMMOHUS
KaJus mepcynibparom aMMOHUs
Paznen 4. Xumnueckoe u ¢paszo-
BO€ PABHOBECHS
4.1 | XumMuueckoe paBHOBECHE TepmoarHaMHMKa XMMHYECKOTO PaBHOBECHS. 3aKOH
nercTByromux Macc. KoHcTaHTa XMMHYECKOTO paBHOBE-
cug. akTopsl, BIUSIOMKE HA paBHOBecHe. [Ipunnun Jle-
[[Tarenve-bpayna. Pacuer paBHOBECHOTO BBIXOJ1a IPOIYK-
TOB peaknuu. BiusHue Temmeparypsl Ha paBHOBECHE.
CriocoObl BBIYUCIICHUST KOHCTAHT PABHOBECHS C HCIOJb-
30BaHUEM TEPMOJNHAMHYECKUX BEJINYUH.
4.2 | ®a3oBoe paBHOBECHE Tepmoaunamuka (a3oBeIx paBHOBecHid. (OCHOBHBIE

nmoHATHA: (a30BbIe TEpexoabl, (a3za, KOMIOHEHT, YHCIIO
HE3aBHCHMBIX KOMIIOHEHTOB, ()a30BO€ paBHOBECHE, YHCIIO




n/n

HaumeHoBaHue pa3ieJia quc-
IUILIAHEI

Conep:xxanue

creneHeit cBobonbl. IlpaBuio ¢a3 I'ndoca. da3oBbie pa-
HOBECHS B OJIHOKOMIIOHEHTHBIX cucTeMax. CBA3b MEXIY
JaBIICHUEM U TeMIepaTypoil (ha30BBIX MEpPEX0/0B. YpaBs-
Henue Knaysuyca-Knaneiipona. @®a3oBble JUarpaMMbl.
Juarpamma cocTossHUsS BOJbl. Da3oBble pPaBHOBECHS B
JIBYXKOMIIOHEHTHBIX CUCTeMax. PacTBopbl uieaibHble U
peanbHbie. PacTBOpHI JIETYUUX KUAKOCTEH. 3aKoH Payis.
Otkiionenust ot 3akoHa Paynsa. Aszeotponbl. Paznenenue
azeoTponHbix cMeceil. [lepBbiii u BTOpO# 3aKkoHbI KOHO-
BasioBa. Ileperonka OMHAPHBIX KUAKOCTHBIX cMeceil. B3a-
MMOHEPacCTBOPUMBIE KUJIKOCTH. OTpaHUYEHHO PAacTBOpU-
Mble KUAKOCTH. [lnarpammbl pactBopeHHs. CUCTEMBI C
BEpXHEM, HUKHEWU, C BEPXHEH M HIKHEH KPUTHYECKUMU
TEMIEPAaTypaMu PACTBOPEHHSL.

Temuvr

1ab0paAMOPHbLIX 3AHAMUL

4.3

Xumunyeckoe U (a3oBoe paBHO-
BEcue

CMmenieHre XMMHMUYECKOTO PaBHOBECHSI IIPM W3MEHEHUU
KOHIICHTPALlUi pearupyrollnx BelecTs. BiusHue temrie-
paTypsl Ha CMEIEHHE XMMHMYECKOro paBHOBecus. Pemie-
HUE 331a4.

4.4

[TocTpoenue auarpamMmbl B3auM-
HOW PaCTBOPUMOCTH CUCTEMBI
(dheHon — Boga

[TocTtpoeHue auarpamMmbl B3aMMHOM PAacTBOPUMOCTH CH-
CTEMBI (PEHOJI — BOJIa

4.5

ITocTpoeHne quarpaMmsl IJ1aB-
KOCTH OMHApHOM cHCTeMbl (DeHOT
— HaTaIuH

[TocTpoenue nuarpamMmbl MJIABKOCTH OMHAPHOM CHCTEMBI
(dhenon — nadranmuu

6 cemecTp

Pa3zpnen S. Yuenue o pacrsopax,
3JIEKTPOXHMHSA

5.1

PactBops1

O6pazoBanue pactBopoB. PactBopumocTts. PactBopu-
MOCTh Ta30B B KHJIKOCTSAX, B3aUMHas pPacTBOPUMOCTH
)KPII[KOCTG?I, PaCTBOPUMOCTb TBEPAbLIX BCHICCTB B KHUJIKO-
CTSIX, JABJICHHE HACHIIIEHHOTO Mapa pa30aBIIEHHBIX pac-
TBOPOB.

5.2

PaCTBopI)I HEBJICKTPOJIHUTOB.

PactBopel HeanextponnToB. KosmuratuBHbBIE CBOMCTBa
pacTBOPOB: IOHWKEHUE TEMIIEpATyphl 3aMeEp3aHus pac-
TBOpPA, IOBBILIEHUE TEMIIEPATYPbI KMIIEHUS PACTBOpA, MO-
HIDKEHHUE JaBJIEHUS I1apa, OCMOTHUYECKOE JIaBJICHHUE.
Kpuomerpus. O0ynuomerpusi. Ocmomerpusi. Komnura-
TUBHBIE CBOMCTBA Pa30aBJIECHHBIX PACTBOPOB 3JIEKTPOJIH-
TOB.

5.3

PaCTBOpH SJICKTPOJIUTOB

PacTtBOpBI 371€KTpOIUTOB. CHUIIBHBIE HIIEKTPOIUTHI, TEOPHS
Jeb6as-Xwokkens. bydepnasie pactBopel. Mexanusm maeii-
ctBUsl OydepHbIX cucteM. 30Ha OydepHOro neicTBus u
O0ydepnast emxocTh. Pacuer pH nmpoTomuTHyecKux cucrem.
3naueHune OyQepHbIX CUCTEM sl OMOJIOTUU, XUMUH.

5.4

QHGKTpOXI/IMI/I'-IeCKI/Ie IMPOLECChI

VYaenbHas 3J€KTPONPOBOJAHOCTH PACTBOPOB 3JIEKTPOIH-
TOB, MOJIIPHAsI AJIEKTPONPOBOJIHOCTh PACTBOPOB AJIEKTPO-
JIUTOB, AJIEKTPUYECKUE MOTEHITMANIBI Ha (DA30BBIX T'paHH-
1ax

5.5

DAEKTPOXUMHUECKHE TPOLECCHI

VYpaBHenue HepHcTa, TabBaHMYECKUM 3JIEMEHT, 3JIEK-
TPOAHBIC MOTCHIUAJIEI, Knaccn(bmcaum{ QJICKTPOIOB.

Temuvr

1a60paAmMoOpHbLIX 3aHAMUL

5.6

Onpenenenne MOJIIPHON MaccChl
PacTBOPEHHOTO BEUIECTBA,

Omnpenenenne MoJIIPHOW MacChl pACTBOPEHHOIO BELIe-
CTBAa, KOHLIEHTPALMU U OCMOTUYECKOI'0 JIaBJIECHUsI PaCTBO-
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HaumeHoBaHue pa3ieJia quc-

Conep:xxanue

n/n IHUILJIUHBI
KOHLEHTPALUU U OCMOTHYECKOTO | pa KpPUOCKOIMMUYECKUM METOJOM
JaBJICHUs pacTBOpa
KPUOCKOIMYECKUM METOJIOM

5.7 | OnpeneneHue KaxyImencs cre- OnpeneneHne KaXyIIEUcss CTENEHU SJIEKTPOJUTHUYECKON
IIEHU JIEKTPOJIUTHYECKOMN JHC- JUCCOLMAIIMU XJIOpUAA Kaus
COLIMaLAN
CWJIBHOT'O 3JIEKTPOJIUTA

5.8 | U3yuenue BnusHus pa3daBneHus | M3yueHue BiausiHUs pa30aBiIeHMs Ha CTENEHb JMCCOLMA-
Ha CTEIEHb IUCCOLHUALUN unn 1 pH pactBopa ykcycHoit kucnotsl. Pacuer pH pas-
u pH pacTtBopa cin1aboii KUCIOThl | JIMYHBIX PACTBOPOB.

5.9 | [Ipurorosnenue u ucciaenoBanue | [IpuroroBneHue u nccieaoBaHne cBOMCTB OyQepHBIX pac-
CBOMCTB Oy(epHbIX pacTBOPOB TBOPOB.

5.10 | CocraBneHue rajJbBaHUYECKHX CocraBiieHHE TaJbBAHMYECKHUX AJIEMEHTOB PAa3JIMYHBIX
JJIEMEHTOB. TUIIOB U UCCIIEI0BAHUE UX CBOMCTB.

5.11 | Koppo3ust MeTayioB HccnenoBanue KOppO3UU METAIJIOB M CHOCOOOB 3aIUTHI

METAJIJIOB OT KOPPO3HH.
Pazgen 6. Kosustonanass xuMus

6.1 | [Ipenmer KONJIOUIHON XUMHH. IIpenMer KOUIOMAHOM XMMHH, 3a1a4d, MeToabl. OCHOB-

AncopOLMOHHBIE PABHOBECHS. HbI€ ATalbl Pa3BUTHUSI KOIOMAHON xumuu. IIpusHaku
O0BEKTOB KOJUIOWTHOM XHMMHUHU. 3HAu€HUE KOJUIOMIHOU
xuMun B Oumonoruu. IloBepxHocTHast sHeprust ['mb0ca u
IIOBEPXHOCTHOE HaTsDKeHHe. AncopOrus. AncopOuus Ha
rpaHuiie pactBop-map. YpasHenue ['n66ca. [ToBepxHoct-
HO-aKTHBHbIE M TIOBEPXHOCTHO-HEAKTHBHbBIE BEIIECTBA.
N3MeHeHne MOBEPXHOCTHOM aKTMBHOCTH B T'OMOJIOTHYE-
ckux psmax (mpasmwio Tpay6e). M3orepma ancopOrumu.
OpueHTanus MOJIEKYJ B TOBEPXHOCTHOM CJIOE U CTPYKTY-
pa OuomemOpaH.

6.2 | AxcopOmus Ha TpaHMIe TBEpAoe | AJCOPOIIMOHHBIE pAaBHOBECHUS HAa HEMOIBM)KHBIX TPaHUIIAX
Teso-ra3, TBep/l0e TeJN0-pacTBop, | pazznena (a3. dusnyeckas agcopOLUs U XEMOCOPOIHS.
TEOpUH aacopOLun AncopOuust ra3oB Ha TBEpAbIX Tenax. AncopOuus U3 pac-

TBOPOB. YpaBHeHue JIenrMiopa. YpasHenue OpeliHanmuxa.
3aBUCUMOCTD BEJIIMYUHBI aICOPOLIMU OT pa3IUYHbIX (ak-
topoB. IlpaBuio BelpaBHMBaHUs ToJspHOCTel. M36mpa-
tenbHas aacopouus. [IpaBuno [lanera-®asnca. Koresus,
anresusi, cMaunBanue. KpaeBoil yron cMauymBaHus, KOd(}-
(bunueHT ruApoUILHOCTH.

6.3 | Xpomarorpadus OOme mpeacTaBaeHUs W KiIacCU(UKAIMS Xpomarorpa-
(uyecKkux METO/I0B MO TEXHHUKE BBIMOJIHEHHS U [0 MeXa-
HU3My npouecca. ['emb-xpomarorpadus. Ilpumenenue
xpomatorpaduu JUisi TOIy4YEHHs, OYUCTKH, pa3/IeleHus U
aHaJM3a BEIIeCTB. 3HAUEHUE aJCOPOLMOHHBIX MPOLECCOB
JUISL JKUBHEJIESITENIbHOCTH.

6.4 | ucnepcHble CHCTEMBI Knaccudukanus aucnepcHelx cucreM. Kiaccudukarms
JUCTIEPCHBIX CUCTEM IO CTENEHH JUCIEPCHOCTH; MO arpe-
raTHOMY COCTOSHHIO (Da3; Mo cuiie MeXMOJIEKYJISPHOTO
B3aMMOJICHCTBHUS MEXIy AucrnepcHoi (a3oi u aucnepcu-
OHHOM cpenou. [Tpupona komnouanoro cocrosauus. lomy-
YEHHUE W CBOMCTBa AMCHEPCHBIX cucTeM. [lomydyeHnue koi-
JOUJHBIX pacTBOpOB. Jluamu3, 3JIE€KTpoaMaNu3, yJIbTpa-
dbunpTparmsi.

6.5 | KomnouaHbie cucTeMsl CrpoeHne KOUIOMIHOM MMIE/UIbl. ArperatuBHas yCTOMW-

YUBOCTH 30JIeH, KoaryJsnus JuohoOHBIX KOJTonaoB. I1o-




n/n

HaumeHoBaHue pa3ieJia quc-
IUILIAHEI

Conep:xxanue

por KoaryJisilud M ero ompezaeneHue, npaswio lllynsie-
I'apnu, B3auMHas koaryisuus. Komnouanas 3amuTa.
YcToiunBoCTh AucnepcHbIX cucTeM. CelMMEeHTaluOHHAs,
arperaTMBHas U KOHJCHCAL[MOHHAs yCTOMYMBOCTh JHO30-
ner. PakTophl, BIUAIOIIHAE HA YCTOMYMBOCTH JIMO3O0JIEH.
Koarynsmsi.

6.6

CBoJiCcTBa KOJUIOUIHBIX CUCTEM

CrpoeHue JBOMHOTO 3JIEKTPUUYECKOTO CJIOS. DIEKTPOKHU-
HETHYECKHUH MOTEHIIUAI M €r0 3aBUCHMOCTD OT Pa3IMYHbBIX
(akTOpOB, IKCIEPUMEHTAIBHOE ONpeeieHne ero. Moie-
KYJIIPHO-KUHETUYECCKHE CBOWCTBa KOJIJIOUIHO-
JMCTIEPCHBIX CHUCTEM: OpOYHOBCKOE IBUXKeHUe, auddy-
3MsI, OCMOTHYECKOE JTABJIICHUE, CEIMMEHTAIIHOHHOE PaBHO-
Becue. OnTUyeckre CBOMCTBA: paccerBaHue cBeTa (3aKoH
Panest). DnekTpokuHeTHYECKHE CBOMCTBA: 3yeKTpodopes
1 3JIEKTPOOCMOC; MOTEHIMA TEYECHHUS U TIOTCHIIUAN CEIH-
MEHTAIIUH.

6.7

MUKpOreTepOreHHBIC CUCTEMBI
(xmaccuukIms, SMyJIbCUN)

MuKporeTeporeHHple CUCTEMBI, UX MPUPOAA U PA3HOBUJI-
Hoctu. [lonyyenune, Gu3nKO-XMMHUYECKUE CBOMCTBA U 3HA-
YeHUue B MEIUILHMHE a’po30JieHd, IOPOILIKOB, CYCIIEH3UH,
SMYJIbCUN U MEH. DMYJIbCUM: KIaCCUPUKALMSL, T0JTyUYeHUE
U UX CBOWCTBA. DMYJbraTOpbl U MEXAaHU3M UX JCUCTBHUS.
Tun smynecuit u cnocoOsl ero onpenenenus. OopaieHue
¢da3 smynbcuid. YCTOWYMBOCTh SMYJBCHI U Pa3pylICHHE
smynbceuit. KoanecueHnus.

6.8

MukporeTeporeHHbIE CUCTEMBI
(cycnieH3uu, macThl, IEHBI)

CycneH3un u uX CBOWMCTBA. Y CTOHYMBOCTD U (PaKTOPHI €€
onpexaessitomue. [lactel.  [lomydyeHue u cBOMCTBA a3po-
3onei. [Ipumenenne aspososeit. Ilopomku. buonoruue-
CKd BaxHble KoiuiougHele [IAB (Mmblna, neTepreHTsl,
JKeTUHbIe KUCTOTHI). [IeHbI: moydeHue, TUTIBI, YCTOWNYH-
BOCTh M paspyllieHue, cradmiusanus neH. [Ipumenenue B
OMOJIOTHH.

6.9

BBICOKOMOJ'ICKY.HS[pHBIC BCIIC-
CTBAa U UX PAaCTBOPBLI.

Bricokomornekyssipuble coenuHenus. Knaccudukauus u
MeTobl nostydeHus. CtpoeHue u GopMa MaKpOMOJIEKYII.
ArperaTtHble COCTOSHMSIT W CTPYKTYpHO-MEXaHHYECKHE
cBOiicTBa monumepoB. PactBopeHune u HaOyXaHu€ BBICO-
KOMOJIEKYJISIDHBIX ~ CO€IMHEHHMH. TepmoauHamMuyeckas
YCTOMYMBOCTh HX pacTBOpPOB. (DAKTOpPBI YCTONYHMBOCTH.
CBolicTBa pacTBOpPOB IOJMMEPOB, OCMOTHYECKOE JaBlle-
HHE U BA3KOCTb. BBICOKOMOJIEKYIISIpDHBIE COEIMHEHUS KaK
MTOJIUDJIEKTPONIUTBL. M30351eKkTprdecKkass ToO4ka U METOMbI
ee onpeeneHus. DaeKTpodope3 MoNMU3IEKTPOIUTOB. Bri-
caJlMBaHueE IMOJIMMEPOB U3 PACTBOPOB, KOALlepBaLl¥s U 3a-
muTHoe aeiictBue BMC Ha KOJIOUIEL.

Temvl 1a60pamopHbIX 3aHAMULL

6.10 | AncopOrus AICOpPOIHSI AIEKTPOIUTOB U KPACOK M3 PACTBOPOB, BIIHSI-
HHUE PaCTBOPUTEJISL Ha aICOPOIINIO, TEIIOTA aICOPOIIHH.
6.11 | AncopOIus YKCyCHOM KHCIOTHI | AJCOpOIHS YKCYCHOM KHACIOTH Ha aKTUBUPOBAHHOM YTJIe
Ha aKTUBMPOBAHHOM YTJIe
6.12 | Bsa3kocTh KUIKOCTEN Bs3kocTh KuaKocTen
6.13 | Ilonyuenue u ounctka koutoua- | [lomyuenue 3011 ruppokcuaa sxeneza (III) mo peakuum

HBIX PaCTBOPOB

ruapoJjumsa, MOJIy4YCHHC 30JI1 OKCcHuJga MapraHia
(IV),monmyuenue 3015 runpokcuaa sxeneza (III) memrusa-
IMeld ocaJKa, OYMUCTKA AWCIIEPCHBIX CHUCTEM METOJO0M
JMajin3a, ONpENeICHNE 3HaKa 3apsijia KOJUIOMIHBIX dYa-
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Ne HaumeHoBaHue pa3ieJia quc-
Conep:xxanue
n/n IHUILJIUHBI
CTHIL.

6.14 | Koarynsmus 3omeii o neiicTBu- | M3ydeHune Koaryisiiuy 30J1ed pa3jIndHbIMU JICKTPOJIUTA-
€M JJIEKTPOJIMTOB MU

6.15 | [lomyyeHne MoYBEHHBIX KOJIOU- | [loydeHne MOYBEHHBIX KOJUIOMJOB IYTEM IENTHU3AINH
JIOB IIyTEM TMENTH3AIMH TOYBBI MOYBBI BOJIOH
BOJIOU

6.16 | [lomyuenue pactBopoB BMC u [onmyuenue pactBopoB BMC 1 u3yueHue ux cBOWCTB
M3yUYCHUE UX CBOWCTB

6.17 | UccnenoBanue mporeccoB Ha0y- | MccnenoBanue nporecco Habyxanuss BMC
xanuss BMC

4 Tlopsiiok OLlEHUBAHMS YCIIEBAEMOCTH M C(POPMMPOBAHHOCTH KOMIIETEHIMI 00y4aro-
LIEerocsi B TeKyleil U MPOMeKyTOYHOM aTTeCTalMu.

JI71st MOJIOXKUTENIbHOM OIEHKU O Pe3yjbTaTaM OCBOCHHS JAUCIUIUIMHBI 00ydaromemMycsi Heoo-
XOJIUMO BBITIOJIHUTH BCE YCTAHOBIIEHHBIE BUJIBI YU€OHOM PabOTHI.

Tabmuua 7 - bamibHO-peHTHHIOBas OIICHKA PEe3yJbTaTOB yueOHOM paboThl 00YYarOIUXCs 10
BusiaM (bPC)

VYyeOHast pabo-| Cymma | Buabl u pe3ynbTars Orenka B aTTecTanuu Bamber
Ta (BUJIBI) O0aJsIoB |  y4ueOHOH paboThI
5 ceMmecTp
Texymias 80 [[Tocemenue 3ansTuii|10 6ammoB 3a 100%  mocemenne| 0-10
yueOHasi pabo- (Hamu4Me  KOHCIIEK-|ayTUTOPHBIX 3aHATUI
Ta B CEMECTpE TOB JIEKI[MH, BBIIOJI-
(ITocemenue HeHHe J1a0. pador)
3aHITHIA 1o 3amuTta Jaboparop-|2 6ajiia 3a 0hOPMIICHHYIO B COOT- 0-26
paclucaHul u HeIX pabor (13 pa-[BeTcTBUU ¢ TpeOOBAaHUSMHU U 3allld-
BBITIOJIHCHHE 60T). HICHHYTO JJabopaTopHyto paboTy
3a/1aHui)
CPC BhINTOJIHEHHE|3a oaHO 3aganue ot 0,5 0. H0o: 0-44
WHJUBUTyaJIbHOTO 1 6. (BeimogHEeHOo 51 - 65% 3amanuii)
3agaHus 1,5 6. (BemosineHo 66 - 85% 3ana-
HUM)
2 0. (Bemomueno 86 - 100% 3ana-
HUH)

HToro no Tekyieii padbore B ceMecTpe 0-80
[IpomesxyTou- 20  |Teopernueckuii Bompoc|10 6ajjioB 32 TEOPETUYECKUU BO- 0-10
Has aTTecTaIus poc
(3ader c oreH- IIpuxnagHoe 3aganue (10 6aJJ10B 32 IPaBWIBHO BBINIOJHEHHOE 0-10
KOM) 3aJlaHnuC

Hroro 3a 3auer 0-20

CymMMmapHasi OlleHKA 110 AUCHHUILIMHE: CymMma 6aisioB TeKylied U MPOMEXyTOYHOM at-
tectarm 51 — 100 6.

6 cemecTp
Texymas 60 |ITocemenue 3auaruii|10 6aamoB 3a 100%  mocemenue| 0-10
y4yeOHast pabo- (HaIMUMe  KOHCTIEK-|ayIUTOPHBIX 3aHATHN
Ta B CEMecTpe TOB JICKIIUH, BBITION-
(ITocemenue HeHue j1a6. paboT)
3aHATUN 1o 3ammra Jabopartop-|2 6asia 3a ohOPMIICHHYIO B COOT- 0-30
pacluCaHui0 | HBIX pabor (15 pa-[BercTBUU ¢ TpeOOBAaHUSMHU W 3alllU-
BBITIOJIHEHHE 60T). HIEHHYIO J1a00paTopHyI0 paboTy
3aJIaHU )
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YuebHas pado-| Cymma | Bumsl u pe3yabTaTsl OrnieHka B aTTeCTalluA baer
Ta (Buapl) | OamoB | yueOHOM paboThI

5 ceMecTp

CPC - 3ammTa noss-|3a oguo 3aganue ot 0,5 0. 10: 0-20
TuiiHOTrO ammapara |1 6. (BeimosiHeHO 51 - 65% 3amaHwuii)
1,5 6. (BemosiHeHO 66 - 85% 3anma-

HUM)
2 0. (Bemoaneno 86 - 100% 3ana-
HU)

HToro no Texyuieii padore B ceMecTpe 0-60
[TpomexyTou- 40 |2 reopernyeckux Bo-|Ilo 10 0a/uI0B 3a TEOPETUYECKHIMA 0-20
Hasl arTecTanus nmpoca BOIIPOC
(3K3aMeH) ITpuknanxoe 3ananue |20 0a/J10B 3a IPaBUIBHO BBIIOJIHEHHOE 0-20

3ajaHue

Hroro 3a 3x3amMeH 0-40

CymMapHasi olleHKa 10 JMCUMIIIMHE: CymMma OaiioB TeKylled M MPOMEKYTOUHOM at-

TecTaluu 51-100 0.

[TepeBon 6amioB u3 100-6amibHOM KAkl B OYKBEHHBIM SKBUBAJICHT 3a4ETHON OLIGHKH

Cymma 6ajs10B OTmerka BykBeHHBIN JKBUBAJICHT
ISl TUCHMIIJTHHBI
86 — 100 5 OTanyHO
66 — 85 4 XopoIo
51-65 3 Y 10BII€TBOPUTEIIHHO
0-50 2 HeynoBiieTBOpUTEIBHO

5 MarepuajJibHO-TeXHHYeCKOe, IPOrPaMMHoOe M YueOHO-MeToin4yecKkoe odecneyeHne
AUCIHHUIIMHBI.
5.1 YueOnas iurepatypa

OcHoBHas1 yueOHas IuTEpaTYypa
1. Ponun, B. B. ®u3nueckas u kKojuionaHas xumus : yaueoHoe nocodue / B. B. Pogun, D. B. 'opuakos,
B. A. Opo6emn. - Craponons: AI'PYC CraBpornosibckoro roc. arpapaoro yH-ta, 2013. - 156 c. - ISBN
978-5-9596-0938-2. - TekcT : aneKkTpoHHbIN. — Pexxum nocryna:
https://znanium.com/catalog/product/515033 (mata oOpamenus: 17.09.2023).
2. Xumus: n3bpaHHble pas/ensl o0mel Gu3ndeckoil 1 KoIouaHoi xumuu : yaeoHoe nocodue / O. B.
Anppromkosa, T. Boctpukosa, A. B. I1IBsipeBa, E. 1O. ITonosa. - HoBocubupck : HI'TY, 2011. - 160
c. - ISBN 978-5-7782-1581-8. - TekcT : 31eKTpOHHBIN. — PexxuM pocryna:
https://znanium.com/catalog/product/558715 (mata o6pamenus: 17.09.2023).

JlonoiHUTeILHASA y4eOHAs JUTEpaTypa
1. Jlapnukuna, H. U. ®usnueckas u koyutongHas xumus. [Ipaktukywm : yaedHoe mocobue / H. U. Jlapuu-
kuHa, A. B. Kagumoga. - HoBocubupck : Uzn-so HI'TY, 2019. - 100 c. - ISBN 978-5-7782-3832-9. - Tekcr
: BIIEKTPOHHBIN. - Pexkxum foctyna: https://znanium.com/catalog/product/1869088 (nata oOpaiieHus:
17.09.2023).
2. MapunkuHa, I'. A. ®uznyeckas v KOJUIOUAHAs XuMus : mpaktukyM / I'. A. Mapunkuna, H. I1. ITo-
nsikoBa, F0. . Kosans. - HoBocubupck : U3n-Bo HI'AY, 2011. - 183 c. - TekcT : anekTpoHHbIi. — Pe-
*uM Joctyna: https://znanium.com/catalog/product/516038 (nata obpamenus: 17.09.2023).

5.2 MaTepuabHO-TeXHHYECKOEe M MIPOrPaMMHoOe o0ecniedeHue JMCIUIIMHBI.
VYyeOHbIC 3aHATHS TIO0 TUCIUTIINHE TPOBOIATCSA B yueOHbIX ayauTtopusx KITIM KemI'Y y4e6-
Horo kopnyca Ne5 (yn. Ky3nenosa, a. 6):

335 YueOHas ayTuTOpHS JIJIsl IPOBEICHUS:

- 3aHSATHUM JEKIIMOHHOIO THUIIA;

CrneuunaaunsupoBanHas (yyeOHasi) MeOeJib: T0CKa MEJIOBast, CTOJbI, CTYJIbSI.
O0opynoBaHme: nepeHocHoe - HOyTOyK, MPOEKTOP, SKPaH.
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year mo cyOnuueHnsnoHHomy goroopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBobomHO pacnpoctpansemoe [10).
HurepHert ¢ ob6ecneuenuem gocryna B JUOC.

Hcnoanzyemoe nporpammuoe odecneuenne: MSWindows (MicrosoftimaginePremium 3

337 JlaGopaTopusi XuMuM. Y4yeOHast ayTUTOPHS I IPOBEICHUS:

-3aHATUI 1a00paTOPHOTO THIIA;

- TPYNIOBBIX U UHJIMBUYaJIbHBIX KOHCYJIbTAIIHIH;

- TEKYILEro KOHTPOJISI M MPOMEXKYTOYHOM aTTecTaluu.
CrnenuaausupoBanHas (yueOHas) MebeJib: JOCKa MEJIOBasi, CTOJIBI JTAOOPATOPHBIC, CTYIIbS, pPa-
KOBUHBI, BRITSDKHOU 1IKad), TEMOHCTPAIIMOHHBINA CTOJ.
OO0opynoBanue Il NMpe3eHTALMH Y4eOHOI0 MaTepHasa: nepeHocHoe -HOYTOYK, MPOEKTOp,
JKpaH.
JlabopaTopHoe 000opy10BaHue M MAaTepHAJbI: MOJIIPUMETP, aHATIUTHUYECKHE MPUOOPHI, BECHI,
TEPMOCTAT, XOJIOAWIBHUK, PEOCTAT, aKBaJUCTUIISTOP, MaTepUaIIbl JJIs IPOBEACHUS J1abopaTop-
HBIX pa0boT (KOOI, TPOOUPKHU M ApyTas XMMUYECKas MOCyAa), peaKTUBBI AJI IPOBEICHUS J1a0o-
patopHbIX pabot, PH-mMerp, pedpakTromerp, anmmapar ajis MPOBEACHHUS XUMHYCCKHX PEAKIIHM,
anmnapat Kunma, npubop A7 OmbITOB IO XUMUU C JIEKTPUYECKUM TOKOM (J1a00paTOpHBIiL), MpU-
00p 217151 MOTy4YEeHUS TajlouJ0aIKaHOB IEMOHCTPALIMOHHBIH, YCTaHOBKA ISl IEPETOHKY BELIECTB.
YueoHo-HarasgHbIe mocodusi: Habop «['MA - JlabopaTopus mo xumum», cteHasl «Ilepuoany-

Has cucremMa MenzeneeBa» U Ipyrue.

Hcnoab3yemoe nporpammuoe odecnneuenne: MSWindows (MicrosoftimaginePremium 3 year
no cyomnensnonHomy norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboHO pacnpoctpansiemoe [10).
HNurtepHer ¢ obecnieuenuem gocryna 8 JUOC.

5.3. CoBpeMeHHbIe Ipo(eccHOHAIbHBIE 0a3bl JAHHBIX M MHGOPMALMOHHBIE CIIPABOYHbIE

CHUCTEMBI.

B

1. neochemistry.ru — OOrmas XuMus1, OpraHMyecKas ¥ HEOpraHuYeCKast XUMUS, PELIEHHE 3a1a9 U JIp. -
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&Itemid=1

2. Tlopran ¢yHmaMEHTATBHOTO XUMHUECKOTO 00pa3zoBanus Poccun - http://www.chemnet.ru

3. AJIXUMUK DneKkTpoHHBIN KypHAI U TPerofaBaTesieid, MKOJIbHUKOB U CTYIEHTOB, H3y4aro-
IIUX XUMHUIO. BKiIodaeT MeToaudeckiue peKOMeHIAINK Al yUuTelde XUMUU, CIIPaBOYHHKH,
Ouorpaduu BEIMKUX XUMHUKOB, pa3zensl "Becenas xumus", "Xumus Ha KKl JeHB" U MHO-
ro IPYroll MHTEPECHOM 1 mosie3Hoi nadopmarmu http://www.alhimik.ru

6 Huble cBeieHUs U (MJIM) MATEPHAJIBI.
6.1.IlpuMepHbIe TeMbl NUCbMEHHBIX Y4eOHBIX padoT

Konmponsnaa paboma «Azpezamnsvie cocmoanusa eewecmea». Bapuanm 1

Kakwue ra3pl cuutatorcs uneanbHbIMU. [Ipy kakux TemmnepaTypax U JaBJIE€HUSX peaibHbIE Ta3bl Be-
IyT ce0s Kak uaeanbHble?

I'azoBast cmechb coctout m3 NO u CO» Beramcnuts 00beMHOE cojepkaHue ra3oB B cMecu (B%),
€CJIM UX MapLUaJIbHbIE JAaBJICHHS paBHbI COOTBETCTBEHHO 36,3 u 70,4 kI]a.

Brr BHecn ¢ mMopo3za (-27,3° C) B Temnyto komuary (+27,3° C) Bo3mymHblil mapuk. B koMHare
ero oowrem cran 8,23 1. Kakum oH ObLT Ha ynure?

IInotHOCTB 1O Bogopoay rasa X passa 2,00. M3 CKOIBKHX aTOMOB COCTOUT MOJIEKYJIa 3TOro rasa?
250 M1 Bojoposia cobpansl Haz Bogoi mpu 26° C u nasnenuu 98,7 kIla. JIapieHne HACKIIIEHHOTO
napa BoJibl octaBisier3,4 klla. Beraucnute Maccy Bogopoaa.

Pazoen 2

Tunossie 3agaun 110 TeMe: [IepBhIil 3aK0H TepMOJMHAMUKH. TEMI0EeMKOCTh U TETUIOTA HArPEBaHUA.
Tepmoxumus. 3akonsl ['ecca u Kupxroda. Il 3akon TepmoannamMuku. DHTponus. TepmoauHaMude-
CKH€ MOTEHLIUabl, XUMUYECKOE CPOACTBO. XMMUUECKOE paBHOBECHE, KOHCTaHTa paBHOBecus. CMme-
IIEHHE XMMHYECKOIO PABHOBECHUS.

3anmanwue. [Toap3ysack nanabivMu Tadi. 1.1 u 1.3, Beraucaute TeroBor 3G (PexT, XUMHIEeCKoe
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CPOJCTBO U KOHCTAHTY paBHOBECHS MPU CTAHAAPTHBIX YCIOBUAX U MPH 3aaHHON TemmnepaType T.
Habop peakuuii u Temnepatyp JJIsl BBIIOJIHEHUS TEPMOJAMHAMUYECKUX PACUETOB YKa3aH B TaOIHIIe
1.2

[To mory4eHHBIM 3HAYCHUSM TEPMOIMHAMHYSCKHUX XaPAKTEPUCTUK OTPEICIIUTE TEPMOXUMUICCKUIN
THUII PEAKIMH, BO3MOKHOCTh €€ TPOTEKAHUS MTPH aTUa0ATHBIX YCIOBUSIX U B OTKPBITHIX CHCTEMAX, a
TaK)Ke YKaKUTE KAYeCTBEHHO TITyOMHY MPOTEKAHMS PEAKIIUU TIPU CTAaHJAAPTHBIX YCIOBUSIX H MPH 3a-
naHHoU Temneparype. Onpenenure onTUMalbHbIE YCIOBUS BEICHHS Mpoliecca, yKa3aB, KaKk yBelH-
YUTH BBIXOJ] IPOAYKTOB

Pa3zoen 3.

Koumponvnan paooma

1.PactBOp caxapa xoHnerTpaiuu 0,3 MOJIb/J OBEpracTCcs HHBEPCUHU B TeueHue 20 MUH Ha
35%.BBraucanTh a) KOHCTaHTY CKOPOCTH; 0) BpeMs MOTyIIPEBPAILICHHS.

2. ITpu 150°C HekoTopast peakius 3akanunBaercs 3a 16 muH. [I[puaumas remmepaTypHbiid KO3 -
(UIUEHT CKOPOCTU PEAKIINH PAaBHBIM 2,5, pacCUMTalTe, 4epe3 Kakoe BPeMsi 3aKOHYUTCS ITa PEaKIus,
eciu npooauTk ee mpu 200°C.

3. Ilepuox nomypacnana paaus coctanisier 1590 net. Boruncnute KOHCTaHTY CKOPOCTH PaUOaK-
TUBHOTO pacrajia u Bpems, 3a kotopoe pacnazaerca 20% uzoromna.

4. B cocyn oobemom 2 11 momectuiu 0,53 momnb Bogopona u 0,3 monb azora. K MoMeHTy paBHOBe-
cust oopazosainock 0,02 Mob aMMHaKa. BeraucinTe KOHCTAaHTY PaBHOBECHUS PEaKIUH.

5. BeruncnuTe paBHOBECHBIE KOHIIEHTPAIMK BOIOpoaa U Hoaa B peakiunHz+12 —2H| u koncranty
paBHOBECHS pEaKINH, €CIIM HadaJlbHbIe KOHIIEHTPAIIMH BOAOPOa U ioxaa coctaBiisitor 0,08Mob/11, a
paBHoBecHast koHneHTpanus HI cocrasnsier 0,04 Moib/11.

6. PaBHOBeCcHBIC KOHIICHTpanuK BemiecTB B peakiun 2S02+0,  «» 2503 cocraBisoT: SO -
0,0002 monb/11, O2 - 0,004 monb/m1, SO3 - 0,003 Monb/1. BeruncnuTe HauanbHBIE KOHIICHTPAIUH HC-
XOJIHBIX BEIIECTB U KOHCTAHTY PaBHOBECHS PEAKIIHH.

Paszoen 4. Tecm

s omeema Ha sonpocwvl uacmu ciedyem 6v10pamsv 00UH NPABUTLHBILL OMEem.

1. Vxkaxwure (hazoBoe npeBpamiecHue:

1) pacTBOpEHHE KUCIOPO/Ia B BOJIE; 2) pacTBOpEHUE XJIOPHIa HATPHUS B BOJIE;
3) pacTBOpeHUE XJIOPOBOIOPOAA B BoAie;  4) pacTBOpPEHUE YIIEKUCIIOro Ta3a B BOJIE;
5) pacTBOpeHHE aMMHaKa B BOJIE.
2. JlMcTuUANALMS — 9TO METOJI pa3elieHusl CMeceil, B OCHOBE KOTOPOTO JIC)KHT:
1) paznuuHas TemnepaTypa KUIEHHUs] KOMIIOHEHTOB
2) pa3nuuHasi INIOTHOCTh KOMIIOHEHTOB
3) pa3MyHas paCTBOPUMOCTh KOMITOHECHTOB
4) pa3nuyuHOE arperaTHOe COCTOSIHIE KOMIIOHEHTOB
5) pa3nmu4HbBIe pa3Mephbl YaCTHI] KOMITOHCHTOB
3.Haiinute cooTBeTCTBHE (CHHOHUMBI) MEXTy MIOHATHSIMH M ONPEIEICHUSIMU MPOIIECCOB:

1) accormarnus A) Bo3roHka
2) TACTUIUTSIAS b) paznoxxenne
3) cyOnumanus B) neperonka
4) KOHACHCAITUS I') ynnotaenue
J1) coenunenue
2 3 4
1

4. HeoqHOpPOAHbBIE CMECH MOKHO Pa3/IeiIHTh C IIOMOIIBIO:
1) BeimapuBanusi  2) Kpuctaumm3anuu 3) GriibTpoBaHUA
4) muCTUILISAUT 5) xpomarorpaduu

5. CornacHo npaBuity ¢a3 ['m66ca MakcCuMaIbHOE YHUCIIO CTETIEHEH CBOOOIBI B OHO-
KOMITOHEHTHOM 3-X (pa3HO# cucTtemMe paBHO:

1) 0 2) 1 3) 2 4) 3 5) 4
14



6. CormacHo niepBoro 3akoHa KoHoBaoa rpu q00aBjieHUH KOMIIOHEHTA B PacTBOP,
CoJiep>KaHue ero B mape OyaeT OOoJbIle, eClid OH:
1) moHmxaet TeMneparypy KuneHus; 2) TOBBIIIAET TEMIEPATYPY KUTICHUS
3) monmkaet oO1iee 1aBJIeHUE TIapa HaJl pacCTBOPOM
4) yBelWYMBAEeT KOHIICHTPAIIMIO pacTBOPa;  5) MOBBILIACT TEMIIEPATYPY 3aMep3aHUs
7. ConeprkaHue rekcana B coctaBe napa Haj 60% pacTBOpoM (CM. JuarpaMmy) COCTaBIISIET:

1) 20% e
2) 40% S
o0 N
3) 25% ;
4) 60% LN
5) 10% & S
30

0 20 40 60 80 100
CgHyy  Cocmal,mon. % CsHyp

Pazoen 5. Konmponvnasa paboma

1.PactBOp, conepxarmmii 0,512 r meanekrponuta B 100 r 6en3ona, kpucramwuzyercs mpu 5,296°C.
BrruuciauTe MoJsipHYI0 Maccy pacTBOPEHHOTO BEIIECTRA.

2.Bpiuncnure TemnepaTypy Kpuctamnuzaiuu 2% BOJHOTO pacTBOpa 3TaHoJa

3. Beruucnute TeMmeparypy KuIeHust pactBopa, conepskaiiero 5,05 r xmopmerana B 120 r amero-
Ha.

4. IIpu xako¥ KOHIIEHTpAIMK HOHOB Zn2+ (MOJIB/) MOTEHLIUAN ero nekTpoaa oyaetr va 0,015 B
MEHBIIIE €r0 CTAaHJAPTHOTO JIEKTPOAHOTO MOTEHIIHAaa?

5. CocTaBbTe CX€My, HATUIIUTE YPABHEHHS DJIEKTPOAHBIX IporieccoB U Berunciute IJ[C ranbpa-
HUYECKOT0 3JIEMEHTA, COCTOSIIIETO U3 KaAMHUEBOTO JIEKTpo1a morpykennoro B 0,01 M pacTBop HUT-
paTa KaJMusl, a BTOPOM U3 MarHUeBOro 3JeKTpoja, norpykesHoro B 0,001M pactBop HUTpaTa Mar-
HUSL.

9. Paccuntath ocmoTHueckoe naBienue 1M pactBopa rioko3sl npu 25°C

Pa3zoen 6. Omeemvme na eonpocel mecma
1. JIns momuMepoB ¢ ceTyaTol CTPYKTYpPOI XapakTepHO YMEHBIIICHHE
* IPOYHOCTH *CTEPEOPETYIITPHOCTH
* CTENEHU MOJNMEPHU3ALIUN *IIACTUIHOCTH
2. J1nst 307151 mouaa cepedpa, MorydeHHOTo TI0 YPaBHEHUIO
AgNO3 +KI(u36nToK)—Agl +KNO3,
HAWTYYIIAM KOAryJIHPYIOIIUM JeHCTBHEM 00JIaacT HOH
* Al3+ «Mg2+
* Ca2+ *Na+
3. O6pa3zoBaHKe KOJJIOUTHOTO PACTBOPA BO3MOKHO 1O PEAKIIHH
* KOH+H2S04— CI2+KOH—
* AgNO3+KI— *MnO2+HCl—
4. C yBeMUeHHEM TeMITepaTyphl yIeabHas TOBEPXHOCTHASI SHEPTHUS
* HE U3MEHSETCS *U3MEHSETCS] HEOJHO3HAYHO
* YMECHBIIIACTCS *YBEITUIHBACTCS
5. Konnmonnnas yactuna, o0pasyromascs B pe3yJbTaTe B3auMOJICHCTBUS
MoAMIa Kaus ¢ M30BITKOM HUTpaTa cepedpa,
* SIBIIAETCS DJIEKTPOHEUTPAILHOU
* IMEET OTPHUIIATEILHBIA 3apsi]
* UMEET MOJOKUTENbHBIN 3apsil
* BBITI/IACT B OCAJIOK
6. [l 307151 noauaa cepedpa, MorydeHHOTo IO YPaBHEHUIO
AgNO3 +KI(u30b1ToK)—Agl +KNO3,
HAWTYYIIUM KOAryJIHPYIOIIUM JEHCTBHEM 00JIaaeT HOH
o Al3+ *Mg2+
e Ca2+ *Na+
7. OGpa3oBaHKE KOJIJIOMIHOTO PACTBOPA BO3MOKHO IO PEaKIH
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* KOH+H2S04— «CI2+KOH—

* AgNO3+KI— *MnO2+HCl—

8. C yBenuueHueM TeMIieparypbl yelbHasi IOBEPXHOCTHAS SHEPTUS

* HE U3MEHSETCS *U3MEHSCTCS] HEOTHO3HAYHO

* YMEHBIIIAETCS *yBEITUYNBACTCS

9. Komonnas yactuia, 00pa3yromasicsi B pe3yjbTaTe B3auMOIeHCTBUS

noaua Kanus ¢ u30bITKOM HUTpaTa cepedpa,

* SIBJISICTCS DJIEKTPOHEUTPAIIbHOU

* UMEEeT OTPHUIATENbHBIN 3apsi

* IMEET MOJIOKUTEIBHBIN 3apsi]

* BBINIA/IAET B OCAJIOK

10. 3aBUCHUMOCTD BETMYHUHBI aACOPOIMH OT PABHOBECHON KOHLIEHTPAIHU

WJIM MapIUaIbHOTO JIaBJICHUS PU NOCTOSTHHOU TeMIlepaType Ha3bIBaeTcs

* aquabaToil *nu30Xopoii* N30TepPMO *nu300apoit

11. CBeToBO# NOTOK IIPH MPOXOKACHUU Yepe3 KOJUIOUAHBIN pacTBOP

MOJIBEpraeTcs

* HHTep(PEpeHIINH *aIcCOPOITUU

* TU(PPaKINOHHOMY PACCESHUIO *(IIyOpeCCHIIIH

12. Kpucrammyeckue mojauMepbl B OTJIIHYHUE OT aMOP(HBIX 00J1a1af0T

* HHTEPBAJIOM TEMIIEPATYPhl pa3MATICHUS

* OIIPE/ICIICHHBIM 3HAaY€HUEM TeMIIepaTyphl IJIaBICHUS

* TEMIIEPATY PO TUIABJICHUSI, 3aBUCSLIEH OT HarpeBaHUs

* HEONPE/ICICHHBIM 3HAU€HHUEM TeMIIepaTyphl IJIaBICHUS

13. Komonanast 9acTuia, 00pa3yIomascs B pe3yJibTaTe B3auMO/I1eH -

CTBUS pacTBOpa XJjiopuaa 6apus ¢ u30bITKOM CEpHON KUCIIOTHI,

* SIBJISICTCS DJIEKTPOHEUTPAIIBHOM * IMEET OTPULIATENIbHBIN 3apsi]

* UMEET MOJIOKUTENbHBIN 3apsi]l *BbIMAIAET B OCAT0K

14. Peakuueit mOJTUKOHISHCAIIUH MOYKHO TTOTYYUTh

* IOJIUCTUPOJT *HEHIIOH

* Te(DJIOH *TIOJIMHUTPUIT

15. JIpIM 1 TyMaH OTHOCSITCSI K TUCTIEPCHBIM CUCTEMaM THIIa

* OMYJIBCHS *TICHA® 30JIb *a3PO30JIb

16. [Ipotiecc 00BbeAMHEHNS KOJIOUIHBIX YacTUIl B O0JIee KpyHbIe

HA3bIBACTCS® MENTH3AIMS *CETUMEHTAIUSA® KOAI[EPBAIHS *KOATYJISIIUS

17. IIpoayKkTamu, BBIACNSIONMMHCSA HAa HHEPTHBIX JIEKTpoIax Ipu

AIIEKTPOJIM3€E BOJHOTO pacTBOpa Cyib(ara Meau, SIBISIOTCS

*H21u 02 +Cun 02+ Cuu SO2 «Cuu H2

18. OcoOEHHOCTBIO PEeaAKIINH ITOJIMMEPHU3AIIH, OTIIMYAIOIICH €€ OT

peaKIMy NOJMKOH/ICHCAINH, SBISETCS

* 00pa3oBaHue Pa3BETBICHHBIX CTPYKTYP

* OTCYTCTBHUE MMOOOYHBIX HU3KOMOJIEKYJIIPHBIX TPOTYKTOB

* OTCYTCTBHUE Pa3BETBICHHBIX CTPYKTYP

* 00pa3oBaHue MOOOYHBIX HU3KOMOJIEKYJIIPHBIX POyKTOB

19. BemecTBo, 00J1a1aro111ee MOMIOTHTENBHON CITOCOOHOCTRIO, HA3BIBAETCS

* afcopOep *aicopOTUB® aicOpOEHT *ancopoar

20. Non, ancopbupyeMblii Ha TOBEPXHOCTH SIAPaA U OTPEACIISTFOIIN I

3apsi/i KOJJIOWAHOM yacTUIlsl (TpaHyJibl), Ha3bIBAETCS

* KOAryJIMPYIOMIMM *TIOTEHIIHATONPEACIISTIOIIM

* a7ICOPOUPYIOIIUM *TIOBEPXHOCTHBIM

21. 1511 NOBBIIEHHSI TEMIIEpaTypbl KUIeHUs pactBopa Ha 1,04°C

(K»H20=0,52 rpagxKxr/moib) HEOOXOAUMO, YTOOBI KOHIIEHTPAIIUS PACTBO-

PEHHOTO B HEM HERJIEKTPOJIUTA COCTaBUIIA MOJIB/KT

22. MetoJ oy4YeHHs KOJUTOMTHBIX YacTHII, OCHOBAaHHBIM Ha (PU3MUECKOM IPOOICHUN KPYIHBIX
YacTHUII, HA3bIBACTCS

* THIAPOJIUTUYECKUM *TIETITU3AIMOHHBIM

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

3aBHUCHMOCTh OCMOTHYECKOTO AAaBJICHUS OT KOHIIEHTPAIIUU TEMIIEPaTypPhl,

MPUMEHUMO® TOJIBKO K pacTBOpaM HE3JIEKTPOIUTOB

* K JJIOOBIM pacTBOpaM * K pacTBOpaM CJIA0bIX AJIEKTPOIHUTOB

* TOJIBKO K PaCTBOpPaM CHJIbHBIX 3JIEKTPOJIUTOB

24. VI3aMeHeHne cMavyrMBaeMOCTH TBEPIBIX Tell o AeiictBueM [T1AB

UCIOJIb3YIOT IPU® BOCCTAHOBJICHUH METAJNIOB *(IOTALIH PY/T

* PAaCTBOPEHHH JIEKTPOJIUTOB *CHHTE3EC aMMHaKa

25. Pa3pyuieHureM noiuMepoB Moj JeHCTBUEM (PU3UKO-XUMHUYECKUX

(akTOpPOB HA3BIBACTCS® NECTPYKIIUS *ACBYJIKAHN3AIUS

* IeCTa0MIM3aINs *1eCOPOITUS

26. OnuroMepsl OT MOJIMMEPOB OTIINYAIOTCS

* IPOCTPAHCTBEHHBIM CTPOCHHUEM *XapaKTEPOM CBs3eit

* MEHBIIEH MOJIEKYJISIPHOM MacCOM *IIPUPOJA0 MOHOMEPA

27. KoytongHble 4acTHUIIbI, B KOTOPBIX PACTBOPHUTEID (BOa) B3aUMO-

JEUCTBYET C SAIpaMu KOJUTOMIHBIX YaCTHII, Ha3bIBAIOTCS

* TUAPOPUIBHBIME * TETEPOTeHHBIMU

* TUAPOTEHHBIMH *THAPO()OOHBIMU

28. dusnueckas aacopOLust OT XUMUYECKOM OTINYAeTCs

* HU3KHUM TETUIOBBIM 3(h(hEeKTOM U 00paTUMOCTHIO

* BBICOKUM TETIOBBIM 3((HEKTOM 1 HEOOPATUMOCTHIO

* BEICOKUM TEIJIOBBIM 3((EKTOM U 00paTHMOCTBIO

* HU3KUM TETUIOBBIM 3((HEKTOM B HEOOPATHMOCTBIO

29. MonsipHast Macca HeJIeKTpoauTa, pactBop 11,6 r koroporo B 200 T

BoJIbI 3amep3aeT npu —1,86°C (K20 =1,86 rpagxkr/moiib), paBHa

* 116 29+ 58 232

30. ITonumepsl, oOpa3yromiyecs B pe3yibTaTe CIIMBKH LIeTIel Tpu

BYJIKQHU3AITUH ¥ IIPH TOTYICHUH TEPMOPEAKTUBHBIX CMOJI, Ha3bIBAIOTCS

* TEPMOILJIACTUYHBIE *CTEPEOPETYIIIPHBIE

* pPa3BETBIICHHBIE *CETUATHIC

31. Koarynupytoiiee aeiicTBrE Ha 3011b, TOTYyYEHHBIN IO PEaKIIuU

AgNO3+NaCl (u36b1T0K)—>AgCl+NaNO3,

OyIyT OKa3bIBaTh

* KATHOHBI JIEKTPOJIUTA *KaTHOHBI 1 aHUOHBI OJTHOBPEMEHHO

* AaHUOHBI AJIEKTPOIIUTA *HEUTPAIbHBIE MOJIEKYJIBI

32. B xauecTBe HU3KOMOJIEKYJISIPHOTO BEIIECTBA B PEAKIUH MTOJTUKOH-

JeHcanuu yaie Bcero oopasyercsas NaCl «H2Se CO2 H20

33. TIoBepXHOCTHO-aKTUBHBIM SIBJISICTCS BEMIECTBO, (hOPMYJIa KOTOPOTO

UMeEeT BUJI

* C17H35COONa *CH3COONa

* Na2S04 -H2S04

34. HeliTpanuzanus >IeKTPUIECKOTO 3apsaa U yaalleHHe THIPAaTHOU

000JI0YKH KOJIIOUTHON YaCTHUIIBI BRI3BIBAET UX

* IIepepacIpeielieHue *pa3pyeHne

* IIepe3apsIKy *CTaOMIN3AIHIO

35. OCHOBHO#1 XapaKTePUCTUKOM TUCIIEPCHON CHCTEMBI SIBIISICTCS
YaCTHUIl JUCTIEPCHOMU (ha3bl

* popMa *KOJTUIECTBO

* Macca *pazMep

36. [Ipu morHOM (hepMEHTaTUBHOM THIPOJIN3E OEITKOB 00pa3yeTcsi CMeCh

* aMUHOB *KapOOHOBBIX KHCIIOT

* AMUHOKHUCJIOT *YTJIEBOJIOB

37. Jlns mporiecca aacopOuy CripaBeTNBbI COOTHOIICHUS

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

*AG <0; AS>0AG>0; AS» 0

38. MeTon aHanu3a, OCHOBAaHHBIN Ha 3aBUCUMOCTH AJICKTPOIPOBO/-
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HOCTH pacTBOpa OT KOHIIEHTPAIMH 3JIEKTPOINTA, HAa3bIBACTCS

* KYJIOHOMETPHUS *TIOTCHIIMOMETPHS

* KOHIYKTOMETPHS *riojsiporpadust

39. [l51 noTy4eHus: HICKYCCTBEHHBIX TOJIMMEPOB HCIIONIBb3YIOTCS PEaKIiH

* MMOJIMKOHICHCAIIMH U THIPOJIN3a

* MOJTUMEPHU3ALNH U dTepUUKauu

* MOJIMMEPU3ALIUU U TOJTUKOH ICHCAIINH

* IOJIUMEPHU3AIIH U U30MEPHU3ALUU

40. B Ko110MIHOM pacTBOpE, MOJTYYECHHOM IIPHU B3aUMOJICHCTBUU

M30BITKA MOM/IA KU C HUTPATOM cepedpa, MOTEHINATIONPEACIISIOLIIM

sBisieTcst HoH® K+ ¢NOsz— Ag+ e+ J —

41. KonnuecTBEeHHOM MEpOil aficOpOIMH CITYKHUT BEIMYMHA, CIUHHULICH

U3MEpEHUs] KOTOPOH SBIISIETCS

* MOJIB/M2 *T/I1* T/M *MOJIB/JT

42. I'pyboaucnepcHble CHUCTEMBI, B KOTOPBIX JHCIIEPCUOHHON Cpeloil sBISETCS XKUAKOCTh, a
JUCTIEPCHOM (a30ii — TBEPI0€ BEIIECTBO, HA3BIBAIOTCS

* CYCIICH3USIMU *a3pP030JISIMU

* SMYJIbCUSMU *TICHAMH

43. B MeTo/ie KCTPaKIIMK B KAUECTBE KCTPATCHTOB Yallle APYTUX UCIIOIb3YIOTCS

* CWUIBHBIC KHCJIOTHI *HEOPTaHUYECKHE BEIIECTBA

* CUJIbHBIE OCHOBAHUS *OPTaHUYECKUE BEIIECTBA

44. Tlpn TpOXOXKJICHUH CBETOBOTO MOTOKA Yepe3 KOJUIOWIHBIN pacTBOp Habmromaercs audpak-
[[MOHHOE PaCCEesTHUE CBETA, HA3bIBAEMOE

* konyc Crokca *konyc Tunnans

* 3pdexr Panes adpdexr ynpra-I'apau

45. MeTtogamMu KOHIYKTOMETPUU MOKHO aHAITM3HPOBATH TOJIBKO BEIIECTBA, SBIISIOMIAECS

* KOJUIOUJAMH *BBICOKOMOJIEKYJISIPHBIMU

* TUDJICKTPOIIUTAMH *3IIEKTPOIUTAMHA

46. MeTo KyTOHOMETPHH OCHOBAH Ha 3aBUCHMOCTH KOJIMYECTBA BBIJCIUBIIETOCS Ha JIEKTPO-
Jlax BEIIECTBa OT

* MOTEHIIMAJA YJIEKTPO/Ia *KOJIMYECTBA ANEKTPUUECTBA

* iHBI BOJIHEI *DJIC

47. B crieKkTpanbHBIX METOJaX aHallu3a BEIMYUHOU, MPOMOPIIMOHATHHON KOITUYECTBY OIMpees-
€MOT0 BEIECTBA, SBISECTCS

* ONTUYECKasl IJIOTHOCThH *CUJIa TOKa

* HAIPSDKEHHE TIOJIS *AJIEKTPOIHBII MTOTSHIIHAI

48. PabGota, HeoOxoaumasi 1is OOpa3oBaHMs €AMHHIIBI IUIOMIAAN MOBEPXHOCTH paziena ¢as,
Ha3bIBACTCS

* SJHepruen paclupeHus *yJaeabHONH TOBEPXHOCTHIO

* IOBEPXHOCTHBIM HATSHKEHUEM *TIOBEPXHOCTHBIM TTOTECHIINATIOM

49. PactBop amerona B 200 r Bomsl (KoH20=0,52 rpaaXKr/mMoib)KUIUT TpU TEeMIIEpaType
100,26 -C. Macca aneToHa B BOJi€ paBHa

*29r+58r

*1,5r87r

50. CymmapHBIif 3apsi] BCEX 4acTHUIl, 00Pa3yIOIMIUX MHUIIEILTY,

* paBeH HYJIO *poOHas BEIMYUHA

* MMOJIOXKUTEIICH *OTPUIIATEIICH

51. Mertox ompeseneHus] BEIIECTB, OCHOBAHHBIA HA WX PA3JIMYHON CIIOCOOHOCTH aJcopOUpo-
BaThCsl, HA3bIBACTCA

* xpomaTorpadust *Tonorpadus

* oJisiporpadust *cexTporpadus

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

* CH3COONa nu CH3COOH *Na2S04 u H2S04

* KCl u HC1 *CH3COOH u NaCl

53. YpaBHeHuUe peakiuu, Ak KOTOPOH SHTPONUS YMEHBIIACTCS, UMEET BH]I

* 2CH4(r)=C2H2(r)+H2 (r) *C2H2(r)+H2(1)=C2H6 (1)

18



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

54. MeToa, OCHOBaHHBIH Ha MOTJIOUICHNUH (aCOPOIMH) IIEKTPOMarHuT-

HOTO M3JIy4eHHsI aTOMaMH BEIECTBA B CBOOOIHOM COCTOSIHUHU, Ha3bIBAeTCA

* AaTOMHO-3/1COPOLIMOHHBIM *3MHUCCUOHHBIM

* CIIEKTPOPOTOMETPUYECKUM *JIFOMHUHECIEHTHBIM

55. [Ipumepom cuctemsl, B KOTOPOU aucnepcHas (pas3a u AucCnepcuoH-

Hasi cpeqa — KHUJIKOCTH, SIBISIFOTCS

* B30UTHIE CIMBKU *MaliOHE3

* a9P030JIb *¥Keie

56. MeTox, OCHOBaHHBIM HAa U3MEHEHUH 3JIEKTPOIIPOBOIHOCTH PACTBO-

POB WMJIU PACILIaBOB 3JIEKTPOIUTOB, HA3bIBACTCA

* KyJIOHOMETpHeH *creKkTpooToMeTpueit

* KOHIYKTOMETPHUEHN *TTIOTEHIIUOMETPUECH

57. BemectBa (aacopOeHThI), CrIOCOOHBIE 0OMEHUBATLCS MOHAMH CITOJIBMKHOM (ha3oii, Ha3bIBa-
IOTCSI®* HOHUTAMU *0CaUTENSIMU® SKCTPAreHTaMU *HOCUTEIISIMU

58. Ilpu yBenuyeHWH KOHIIEHTPALMM BemIecTBa (aJCOPOMPYIOLIETOCS OTPUIATEIBHO) MOBEPX-
HOCTHOE HaTsHKEHUE pacTBOpa

* YMEHbIIAETCS

* MEHSETCS HEOJTHO3HAYHO

* YBEJIMYMBAETCS

* CHayaJjla yMEHbIIAETCs, a TOTOM YBEITUYMBACTCA

59. MunnMaibHas KOHIIEHTPALUS 3JIEKTPOIUTA, HEOOX0uMast

JUIS. KOAryJISIIIUH OIPEIeTICHHOT0 KOJIMYECTBa KOJUIOMIHOTO pacTBopa 3a

OIpe/ieNIEHHBINA TPOMEXYTOK BPEMEHH, HA3bIBAETCS KOa-

TYJISIUN

* IOPOrOM *KOHCTaHTOMN

* KOO OUIIUESHTOM *TIPEICTIOM

60. Merox BOJBTAMIIEPOMETPHH OCHOBAaH Ha TMPSIMO TPOIOPIUOHAIBHON 3aBUCHMOCTH MEXKIY
KOHLEHTpalMeN BEIIECTBA U

* CWJION TOKA *HANpPsHKECHUEM

* yactoTou *3J]C

61. Ecm mns nexotopoit peakuuu AH= —50x/Ix/Momb, a AS°= —100 JIx/mMonsxK, To oHa

* HAXO/AUTCS B KOJe0aTeIbHOM pexXUMe

* IPOTEKAeT B 00pAaTHOM HalpaBJIEHUU

* HAXO/IUTCSI B pAaBHOBECUU

* IPOTEKAET B IPSIMOM HaIPaBJICHUU

62. MetoJ1 BblIeTI€HNS BELIECTB, OCHOBAaHHBIN HA UX CIIOCOOHOCTH MEPEXOIUTh U3 TBEPOTO CO-
CTOSIHMSI B Ta3000pa3HOE P HEBBICOKUX TEMIIEPATypax, Ha3bIBAETCs

* TUCTUJUISALUS *IKCTPAKLIUS

* cybnmumanus *xpoMarorpadus

63. OCHOBOI1 KYJIOHOMETPUYECKOI'O METO/1a aHAJIN3a SIBJIIETCS ypaB-

nenue* ['ecca *@apanes * Hepracra JlamGepta — Byrepa-bepa

64. KoH1ieHTpanus HOBEpXHOCTHO-aKTUBHOI'O BEIIECTBA B TOBEPXHOCT-

HOM CJIO€ B CPaBHEHHH C €ro KOHIIEHTpaIueil B oobeMe

* OZIMHAKOBAsI *MEHSAETCS HEOJHO3HAYHO

* 3HAQUUTEJIbHO HI)KE *3HAYUTENLHO BBIIIE

65. Cpenu nepedncienHbIx NoHATHH XxumMun BMC numaum siBisiercs

* TOMOIIOJIMMEPH3ALHS *CONIOTUMEPU3ALIHS

* cyOnIMMaIus *IOJIMKOH ICHCALUS

66. PaznmuHas okpacka TUCTICPCHBIX CUCTEM 3aBHCHT OT
THCTIEPCHOM (hazbl

* pa3Mepa yacTHIl *(pOpMbI YaCTHUIL

* SHEPIUu YacTULl *CKOPOCTH JBUKECHUS

67. JInsg KOTMYEeCTBEHHOTO OIMMCAHMS IMpoIecca aJcOPOIMK HUCIIOIB3YIOT AMIUPUIECKYIO (op-
MyITy

* Pebunnepa *bpynaysepa
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* Temtepa *@peiinaxa

68. 3aBUCHMOCTb KOJMUYECTBA MOTJIOMIEHHOTO0 00pa3loM U3JIyUeHHs OT KOHLIEHTPAIIUH 1 TOJIIIH-

HBI [TOTJIOLIAIONIETO CII0SI OMUCHIBAETCS 3aKOHOM
* Ban-/lep-Baansca *Bant-I'odda
* OniinmTeitHa *Jlambepta — byrepa-bepa

6.2. HpI/IMepHLIe BOIIPOCHI U 3alaHUA / 3agavum aJis l'[pOMG)KyTO‘lHOﬁ aTTeCTallumn

Taoauna 9 - [IpumepHbie TeopeTHYecKHe BONPOCHI M NMPAKTHYECKHE 3aIaHUs / 3a1a44 K

NPOMEKYTOYHOMY KOHTPOJIIO

Pa3gensl 1 TeMbl

HpI/IMepHLIe TCOPETUICCKHUEC BOIIPOCHI

HpI/IMepHLIC MPAKTHUYCCKHUC 3aJaHUA

HaMHMYecKasl CHCTeMa, KJIaCCU(pHUKAIIHSL:
[0 COCTOSIHUIO, IO B3aWMOJEHCTBHIO C
OKpy’Karollen cpenoi, mo uuciy ¢as, mo
yuciay KOMHOHEHTOB. COCTOSIHME CHUCTe-
Mbl. OyHkuun cocrosHusd. TepmonuHa-
MHYECKHE Ipolecchl. BHYTpeHHsIs sHep-
IUsl, KOJIMYECTBO TEIJIOTHI, TEMJIOEM-
KOCTh, paboTa. IlepBoe Hayano Tepmoau-
HaMUKHA. MareMaTndeckoe BBIpaXKEHHUE
IepBOro Hayasa, (OpMYJIUPOBKHU 3aKOHA.
S5.0ntanbnus. CraHAgapTHas SHTAJIbIUSA
o0pa3oBaHUs BELIECTBA, CTaHIApTHAs
DHTAJIBIIUS CrOpPAaHMs BellecTBa. Terio-
BoM 3(hdexT XuMuUYeckoil peakiuu. 3a-
KOH ['ecca. Pacuer cTaH1apTHOM TEIUIOTEI

/ 3agaun
5 cemecTp

ArperatHoe co- | 1.CocTosiHue BemiecTBa, mapameTpsl co- | 6. Kakwue rassl cunrarorcs

CTOSHME  Bele- | CTOSIHUS BemiecTBa. [a3oo0pa3Hoe co- | uaeanbHBIMH. [Ipu Kakux Temre-

CTBa CTOSIHME BEIIECTBa, OCHOBHBIE XapaKTe- | paTypax M JaBJICHUSIX peajbHbIC
PUCTHKH Ta30B, WACATBHBIN M peabHBIN | Ta3bl BEAyT ceOs Kak uaeanbHble?
ra3bl, Ta30BbIE 3aKOHBI, CMECH HJeallb- | /. l"a3oBast cMech cocTOUT U3
HBIX Ta30B, napuuanbHoe fasineHue raza, | NO u CO2 Beruuciuts 00beMHOE
KMHETHYeCcKasi Teopus Ta3oB, pealibHbIE | CoJepKaHue ra3oB B cMmecu (B%),
rassl, (pakTOp COKUMAEMOCTH. YpaBHEHHS | €CIM MX NaplUalibHbIC IaBIICHHS
COCTOSIHUSI pealbHOTO M HJEAIbHOTO Ta- | paBHBl COOTBETCTBEHHO 36,3 U
30B. 70,4 xl]a.
2. XKunkoe coctosiHue BemecTBa Ommxk- | 8. Bl BHecniu ¢ moposa (-
HUil Topsazok, dakTopsl, Biaustomue Ha | 27,3° C) B TemIylo KOMHATY
CBOMCTBA >KHUJIKOCTEH, CBOMCTBA >KHIKO- (+27,3O C) Bo3aymIHbINA mapuk. B
cTeil (IUIOTHOCTh, MOJISIPHBIM 00BEM | KOMHaTe ero o0bem cran 8,23 .
AKHUJIKOCTEH, MOBEPXHOCTHOE HaTshkeHue, | Kakum oH Obl1 Ha ymuie?
TEKy4eCTh, BSI3KOCTh IWHamMuueckas u | 9. [TnoTHOCTH TIO BOJOPOAY
KHHEMaTH4ecKas, napoo6Opa3oBaHue, | raza X pasHa 2,00. 13 ckoibkux
KOHJICHCAINs, HACBHIIICHHBIN Map, KPUTH- | aTOMOB COCTOUT MOJIEKYJIa 3TOTO
yeckasl TeMIiepaTypa 1 JaBJIeHUe). raza?
3. Teepmoe arperatHoe cocrosiuue, kpu- | 10. 250 M Bomopoma cobOpa-
cTajutueckoe, aMopdHOe, AHM30TPOIN- | HBl Hax Bomoi mpu 26° C u mas-
HOCTb, W30TPONHOCTb, MOHOKpUCTa/UIbI, | JeHun 98,7 «klla. JlaBneHue
KPUCTANIOTUAPAThI,  JKUJAKOKPUCTAUIU- | HACBILIEHHOTO Iapa BOJbI OCTaB-
4ecKoe cocTosiHue BemecTra. [lmazma. nsier3,4 klla. Beraucnauts Maccy

BOJIOpOJIA.
Xumuueckas 4.OcHOBHBIE TOHATUS W BeJWYMHBI XU- | 1.Ilonb3ysAch JaHHBIMU TaOIUL,
TEPMOJMHAMHKA | MHYECKOW TEPMOJMHAMUKHA. TepMOJIU- | BBIYHACIHTE TETUIOBOH AP PEKT,

XUMHUYECKOE CPOJICTBO U KOH-
CTaHTY PaBHOBECHUS IIPH CTaH-
JAPTHBIX YCIOBUAX U IIPH 3a/1aH-
Hoit Temneparype T. HaGop peak-
LIMH ¥ TeMIIepaTyp JUIsl BHIIIOJIHE-
HUS TEPMOJAMHAMUYECKUX pacue-
TOB yKa3aH B Tabnure 1.2.

2. Ilo momy4eHHBIM 3HAYEHUSIM
TEPMOJUHAMHYECKUX XapaKTEpH-
CTHK ONPEICIINTE TEPMOXUMUYE-
CKMH THII pEaKIMH1, BO3MOKHOCTb
e€ MpOTeKaHMsl TPU aAUadaTHBIX
YCIIOBUSIX U B OTKPBITBIX CUCTE-
Max, a TAKXKE YKaKUTE Kade-
CTBEHHO INIyOMHY MPOTEKAHHMSI
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XUMHYECKON pPEaKIUu MO CTaHIapTHBIM
TEIIoTaM O0pa30BaHUS M CrOpaHUsS Be-
miectB. [IpumeHeHue mnepBoro Havana
TEPMOJMHAMUKHU K OMOCHUCTEMAM.
6.3aBucuMocTh TermioBoro 3ddexra xu-
MHUYECKOW peakIuu OT TEeMIIepPaTypsl,
ypaBaenue Kupxroga. TermnoTsl pacTBo-
PEHUs1, COIbBATAIINH, HEUTpaTU3aIiH
7.BTopoe Hauano TepMOIMHAMHKH. Ma-
TEMAaTUYECKOE  BBIPAKEHHE  BTOPOTO
Havyaia, (GopmynupoBku 3akoHa. OOpa-
TUMBIE M HEoOpaTHMbIE MPOIECChl. JH-
Tporusg U €€ CBSI3b C TEPMOJUHAMUYE-
CKOH BEpPOSITHOCTBIO CUCTEMBI. Y paBHE-
Hue bonmpumana. Pacuer u3MeHeHus 3H-
TPOIUU YIS PA3ITUIHBIX H30TEPMHUYCCKHUX
U HEM30TEePMUYECKHX IPOLECCOB U XU-
MUYECKOU peakiuu. AOGCOIIOTHAs SHTPO-
nust. [Toctynar [lnanka.
8.TepmognHaMudeckue MTOTCHIIAATBI.
Oueprusa ['eapmronbua. Oueprus ['u60-
ca. Kpurepuil 10CTHKEHUS XUMHAYECKOTO
paBHOBecus. lIpornosupoBaHue Hampas-
JICHUSI CaMONPOMU3BOJIBHO INPOTEKAIOIINX
MPOLIECCOB B HM30JUPOBAHHON M 3aKpbl-
Toil cucremax. CBoOogHAs U CBsI3aHHAs
SHepruu. MakcumalnbHas U MaKCUMaIbHO
nosiesHass pabora mporecca. CraHmapt-
Hast sHeprus I'n60ca oOpa3oBaHus Belle-
CTBa, cTaHJapTHas ’Heprust ' ub6odca O6uo-
JOTMYECKOTO  OKHCJIEHUS  BEIIECTBa.
CranpaptHas sHeprus ' m66ca peakium.

peaxiuu Npu CTaHAapTHBIX YCIIO-
BUSIX U TIPH 33JJaHHOM Temmepary-
pe. OmnpenenuTe onTUMAalbHbIE
yCIIOBUSL BEAEHHUS IIpoliecca, yKa-
3aB, KaK YBEJUYHUThH BBIXOJ IIPO-
JTyKTOB

XuMuueckass KH-
HETHUKA

9.IlpenMeT XMMHUYECKONW KHUHETUKH U €€
3HaueHHe Il Ouosioruu. Kunernueckas
KIacCU(UKALUA XUMUYECKHX pEeaKIuu.
Monekynsipaocts  peakuun. CKOpPOCTb
peakuuu. PakToOpbl, BIUSIONIME HA HEE.
3akoH aeicTByrommx Macc. KoncranTta
ckopoctu. KuHeTnueckue ypaBHEHUS.
[Topsimox peakumu. Ilepumon momympe-
BpalleHusl. 3aBUCUMOCTb CKOPOCTH peaK-
MM OT KOHIEHTpanuu. KuHeTrnueckue
ypaBHEHUsI peaKlMil IepBOro, BTOPOro U
HYJIEBOTO TOPSIIKOB.

10. DkcnepuMeHTaIbHbIE METOJBI OIpe-
JIETICHUSI CKOPOCTH M KOHCTaHTBI CKOPO-
CTHU PEAKIUU.

11. 3aBUCHMOCTb CKOPOCTH PEAKIUH OT
TeMrneparypbl. TemmepaTypHbIid K03¢-
(UIUEHT CKOPOCTH PEAKIIMU U €r0 0CO-
OCHHOCTH JUIsI OMOXMMHYECKUX Mpolec-
coB. [loHsiTHE O TEopUM AKTUBHBIX CO-
yAapeHuu. ODHEPreTHYeCKuid MpoQuib
peakluMy; SHEprusi aKTUBALMU; ypaBHE-
Hue Appennyca. [lonstue o Teopuu me-
PEXOJHOTO COCTOSIHHSA. AKTHUBHUPOBAH-

1.PactBOp caxapa KOHIIEH-
Tpauuu 0,3 MOJIB/T MOABEpraeTcs
MHBepcHuH B TeueHue 20 MUH Ha
35%.BprancanTh a) KOHCTAHTY
CKopocTH; 0) BpeMs moixymnpe-
BpallleHusl.

2. IIpu 150°C nekoropas pe-
aKIMg 3aKkaH4yuBaeTcs 3a 16 MuH.
IIpuHuMas TeMiepaTypHbIN KO-
3¢ (HULHEHT CKOPOCTU PEAKITIHI
paBHBIM 2,5, paccuMTaiiTe, yepes
KaKoe BpeMsl 3aKOHUYMTCS 3Ta pe-
aKLus, €CIIM IPOBOAUTH €€ NpHU
200°C.

3. Ilepuox nomypacnazna pa-
nus coctasuser 1590 ner. Bol-
YHUCJIUTE KOHCTAHTY CKOPOCTH pa-
JTUOAKTUBHOTO pacrajia U BpeMs,
3a koTopoe pacnazercs 20% uzo-
TOIA.
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HBII KOMILIEKC.

12 Karanu3. ['oMOreHHBI U TeTEepOreH-
HBIN KaTaiau3. DHEPreTHIeCKuil mpoduib
KaTaJIMTHIECKO peakin. OcoOeHHOCTH
KaTaJUTHUYECKON aKTHUBHOCTU (epMeH-
TOB.

13. IlocnenoBarenbHble, MapajljielbHbIE U
conpsbKeHHbIe peakiuu. llenmubie peak-
nuu. JluMutupyromas ctaausi CI0KHOMN
peakuuu. Peaknum B pactBopax. doro-
XUMHYECKHE PEaKIUu.

XuUMHUYECKOE U
(da3oBoe paBHO-
BecHs

14 TepmoauHaMuKa XHMHYECKOTO pPaB-
HOBECHSl. 3aKOH JICMCTBYIOIIMX Macc.
KoHcTaHTa XHMMHYECKOTrO paBHOBECHSI.
@dakTopbl, BIMAIOLIME HA PaBHOBECHE.
[Tpunmun Jle-Ilarense-bpayna. Pacuer
PABHOBECHOI'O BBIXOZA MPOIYKTOB peak-
uuu. BiusHue teMmeparypbl Ha paBHO-
Becre. CriocoObl BBIYUCIECHUSI KOHCTaHT
PaBHOBECHSI C HCIOJB30BaHUEM TEPMO-
JMHAMUYECKHUX BEJIMYUH.
15.Tepmonunamuka (pa30BBIX paBHOBE-
cuil. OCHOBHBIE HOHATHS: (Da3oBble Ie-
pexonpl, ¢aza, KOMIIOHEHT, YUCIO He3a-
BUCHMBIX KOMIIOHEHTOB, ()a30BO€ paBHO-
BecHe, YUCIIO cTeneHer cBoOonwl. Ilpa-
B0 a3 ['mb6ca.

16.®a30BbIe paBHOBECHS B OJHOKOMIIO-
HEHTHBIX cucremax. CBs3p MEXIy JaB-
JICHUEM U TeMIepaTypoil (a30oBbIX Hepe-
XOJIOB. YpaBHeHUe Kiaysunyca-
Kianelipona. ®a30Bele [uarpaMmsl.

17. lnarpamma coctosinusi Boasl. Pazo-
BbI€ PAaBHOBECHUS B JIBYXKOMIIOHEHTHBIX
cucremax. 12.PactBopsl upaeanbHble U
peasnbHble. PacTBOpBI JIETyuyux KUAKO-
creil. 3akoH Paynsa. OTkioHeHus oT 3a-
koHa Paynsa. Aseorpomnbl. Pa3zgenenue
a3€0TPOIHBIX CMECEH.

18. TlepBorit u BTOpOI 3akoHBI KoHOBa-
noBa. B3auMoHepacTBOpUMBIE KUAKOCTH.
OrpaHu4eHHO PacTBOPUMBIE MKUAKOCTH.
Juarpammsl pactBopeHus. CHCTEMBI ¢
BEpPXHEH, HWKHEH, C BEPXHEW M HHUKHEU
KPUTHYECKMMH TeMIlepaTypaMH pPacTBO-
pEeHMUSL.

19. JIlmarpamMMbl TUIaBKOCTH OWMHApHBIX
CHUCTEM.

1. B cocyn o6bemom 2 11 11o-
Mectiin 0,53 Mosib Bogopoa u
0,3 Moz a3ora. K MomMeHTy paB-
HoBecus oopazoBanochk 0,02 MoJib
aMMHaKa. Beraucinre KOHCTaHTY
PaBHOBECHSI PEaKITHH.

2. BeraucnuTe paBHOBECHBIC
KOHIICHTpAIlUK BOJOpOa B HoJia
B peakiuuHz+12 «2HI u xon-
CTaHTy PaBHOBECHS PEaKIUH, eC-
T HaYaJIbHBIC KOHIICHTPAIIMH BO-
JIOpojia ¥ H0J1a COCTABJISIFOT
0,08Mo1B/11, 2 paBHOBECHASI KOH-
uentpanus HI cocrasnsert 0,04
MOJIB/]I.

3. PaBHOBECHBIC KOHIICHTpA-
1uu BerecTB B peakiuu 2S02+0>
<> 2503 coctasistoT: SO7 -
0,0002 mous/n, O2 - 0,004
Mow/11, SO3 - 0,003 Moaw/1. BeI-
YHCIIUTE HaYaIbHBIC KOHIICHTPA-
LM MCXOJIHBIX BEIECTB U KOH-
CTaHTY PABHOBECHUS PEAKITUH.

3 cemecTp

Yuenne o pac-
TBOpax OJEKTPO-
XUMUS

1.06pazoBanue pactBopoB. PactBopH-
MOCTh. PacTBOPHMOCTH Ta30B B KHJIKO-
CTSIX, B3aMMHasi pPaCTBOPUMOCTb KHUIKO-
CTEH, PaCTBOPUMOCTb TBEPHABIX BEIIECTB
B KHJKOCTSX, JIaBJICHHE HACHIIIEHHOTO
napa pa3z0aBJIeHHBIX PaCTBOPOB.

2.PactBopbl HednekTpoauToB. Kosumra-

1.PactBOp, coaepammmuii
0,512 r neanexktponuta B 100 T
OeH3o0u1a, KPUCTAIIU3YETCs TPU
5,296°C. BoluncauTe MOJISPHYIO
Maccy pacTBOPEHHOI'O BEIIECTBA.

2.Bplunciure TeMnepaTypy
KpucTayu3anuu 2% BOJHOTO
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TUBHBIE CBOWCTBAa PAcTBOPOB: IOHHUXKeE-
HUE TeMIIepaTypbl 3aMep3aHus pacTBOpa,
MOBBILICHHE TEMIIEpaTypbl KUIEHUs pac-
TBOpA, MOHIKEHUE JaBIICHUS Tapa, OcC-
MoThueckoe JnaBieHue. Kpuomerpus.
D0ynmuomerpusa. Ocmomerpus. Kosura-
TUBHBIE CBOMCTBa pa30aBJICHHBIX pac-
TBOPOB 3JIEKTPOJIUTOB.

3.PactBOphl  2nekTpoiauToB. CuUIIBHBIC
AIIEKTPONIUTHI, Teopust Jebasi- XtoKKes.
4.BbydepHbie pacTBOpbl. MexaHU3M Jcii-
ctBust Oydepubix cucrem. 3oHa Oydep-
HOTO JeicTBUs M OydepHas EMKOCTb.
Pacuer pH mnpoTONUTHYECKHX CHCTEM.
3HaveHne OypepHBIX CHUCTEM Il OMOJI0-
TUH, XUMUH.

5.YnenbHas 3JEKTPONPOBOAHOCTH pac-
TBOPOB DJIEKTPOJIUTOB, MOJIAPHAs DIIEK-
TPOIIPOBOJHOCTh PACTBOPOB 3JIEKTPOIH-
TOB,

6.0nexTpuueckre MOTeHIMaNbl Ha (azo-
BBIX TpaHUWIaxXx. YpaBHeHue HepHcra,
raJIbBAHUYECKUN DJIEMEHT, 3JIEKTPOIHbIC
MOTCHIIUATBI.

7.Knaccudukarus 3JIeKTpOI0B.

pacTBopa 3TaHoja

3. Beruncnute Temneparypy
KHUIIEHUS PacTBOpa, COIEPKaIlero
5,05 r xsopmetana B 120 r arne-
TOHA.

4. Ilpu xKaKkoi KOHLIEHTpaLUH
HOHOB Zn2+ (MOJIb/JT) TOTCHIIHAI
ero anekrpoaa Oyxer Ha 0,015 B
MEHBIIIE €r0 CTaHIaPTHOIO AJIEK-
TPOJHOTO MOTEHIMAA?

5. CocTaBbTe CXeMy, HaIlU-
IIUTE YPABHEHUS DICKTPOIHBIX
npoueccoB U Berarcaute JC
rajlbBaHUYECKOT0 3JIEMEHTA, CO-
CTOSILEr0 U3 KaIMUEBOTO DJIEK-
Tpoaa norpyxensnoro B 0,01 M
pacTBOp HUTpaTa KaJMHUs, a BTO-
PO U3 MarHMEBOTO NIEKTPOJA,
norpy>kerHoro B 0,001M pactBop
HUTpaTa MarHusl.

9. Paccunrtats ocMOTHYECKOE
nasieHue 1M pacTBopa riIroK03bl
pu 25°C

Komiounnag xu-
MU

8.IlpenMeT KOJJIOMTHOW XMMHH, 3a/1a4H,
metoabl. OCHOBHBIC 3Talbl Pa3BUTHS
KoutonHoOM xumuu. IlpusHaku oOBek-
TOB KOJUIOMJHON XUMHH. 3HAYEHHE KOJI-
JougHOW XuMuu B Ouonoruu. IloBepx-
HOcTHast sHeprus ['mb6ca U MoBepxXHOCT-
HOE€ HaTsKEHHE.

9.Ancopbums. AncopOuus Ha TpaHHILE
pactBop-map. Ypasuenue ['n60ca.

10. IToBepXHOCTHO-aKTUBHBIE M IMOBEPX-
HOCTHO-HEAaKTHBHbIE BemiecTBa. 3mene-
HUE MTOBEPXHOCTHOM aKTUBHOCTH B TOMO-
JOTHYeCKUX psaax (mpaBwio Tpayoe).
N3otepma ancopOrun. OpHeHTaus Mo-
JIEKYJl B TIOBEPXHOCTHOM CJIO€ U CTPYK-
Typa 6uomemOpaH. 3HaueHHe aacopOLu-
OHHBIX IPOLIECCOB IS JKU3HEIEATEIbHO-
CTH.

11. BMC. CgoiicTBa CTyHEN: CHHEPE3UC
Y TUKCOTPOTIHS.

12.AncopOIoHHBIE paBHOBECHSI Ha He-
NOJBM)KHBIX TpaHUIax pasaena ¢asz. Ou-
3U4YecKas aJAcopOomuss M XeMOCOpOITHs.
AncopOuust ra3oB Ha TBEPIBIX TeNax.
AncopOumsi U3 pacTBOpPOB. YpaBHEHHE
Jlenrmiopa. VYpaBHeHue @peiiHanuxa.
3aBUCUMOCTh BEIMYUHBI aJCOPOLUH OT
pasnuyHbIX (paxkTopoB. IlpaBuino Bbipas-
HUBaHUS TOJsIpHOCTEN. M30uparenbHas
aacopbuus. IlpaBuno Ilanera-dasHca.
Kore3us, anresusi, cMauuBaHUe.

1.Ha makerax MoJjoka ykasa-
HO, 4YTO COJIep’KaHue >HUpa COo-
ctaBisieT 3.2%. Onpenenuts 00b-
eM JMCIIEPCHOM (ha3bl B yIIaKOBKE
BMECTUMOCTBIO | JIUTP U YUCIIEH-
HYI0 KOHILIEHTPALMIO JHUCIEPCHON
¢da3pl, ecnu AMAMETP SKUPOBBIX
Karenb paBeH 85 MxMm. Uemy pas-
Ha YHCJIEHHas KOHIEHTpauus B
pacuere Ha 1 M 3 .

2. OueHurte pazMep YacTHIL
SrSO4 , 3Has, 4TO MX pacTBOpH-
MocTh Ha 3 macc.% Oomble pac-
TBOPUMOCTH KpPYIHBIX KpHUCTAaJ-
n0B. Mexda3zHoe HaTsKeHue Ipu
298K mpumute paBHbBIM 85
M/lx/m 2, mmotHOCTE SrSO4 3.96
r/cm 3.

3. Cycnen3us kBapua coaep-
KUT chepuyeckre 4acTUIbl, Ipu-
yeM 30% oObema MpUXOAUTCS Ha
4yacTUIlpl, UMeroIue paauyc 1-10
-5 M, a 00beEM OCTaILHBIX — Ha
gactuusl paaunyca 5-10 -5 m. Ka-
KOBa  yJelbHas  IOBEPXHOCTh
KBapua?

4. A>p03071b PTYTH CKOHJICH-
CUpOBaJsiCsl B BUE OOJBIION Kari-
au oovemoM 3.5 cm 3 . Omnpene-
JUTE, Ha CKOJBKO YMEHBUIMJIACH
MIOBEPXHOCTHAsI JHEpPrusi PTYTH,
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13.00mume mpencraBieHuss U Kiaccuu-
Kalusi XpoMaTorpauyeckux METoI0B 110
TEXHHUKE BBIIIOJIHEHUS U 10 MEXaHU3MY
nporecca. ['enp-xpomarorpadus. Ilpu-
MEHEHHe Xpomarorpapuu ais Moiyye-
HUS, OYMCTKH, pa3lelieHus M aHaiu3a
BEUIECTB. 3HAYEHHE  aJCOPOLIMOHHBIX
IIPOLIECCOB JUISl )KU3HEIEATEIbHOCTH.

14 Knaccudukaius IUCIIEPCHBIX CUCTEM.
Knaccugukanus 1ucnepcHbIX CUCTEM IO
CTEMEeHH TUCIEPCHOCTH; [0 arperaTHOMY
COCTOSIHUIO (a3; MO CHIIE MEXKMOJIEKY-
JSIPHOTO B3aUMOJICUCTBUSL MEXKIY JAHC-
nepcHor (a3oi M AUCHEPCHOHHOU cpe-
noii. [Iprpona KOTOUIHOTO COCTOSHHUS.
15. IlonyuyeHue U CBOMCTBA IUCIEPCHBIX
cucteMm. llomyuyeHue KOJIOMAHBIX pac-
TBOpOB. JlManu3, 3JeKTpoauanus, Yyib-
TpadUIbTpaIus.

16.CtpoeHre  KOJUIOMTHOW  MUIIEIUIBI.
ArperaTuBHas yCTOMYMBOCTH 30J€i, KOa-
ryisinus TMo(oOHBIX KoyutouaoB. [lopor
KOAryJiSIIUM ¥ €ro OmpeJelieHue, MpaBu-
no Iynene-T'apau, B3auMHas KoaryJisi-
musa. KomutonagHast 3amumra. Y CTOH4YH-
BOCTb JUCHEpPCHBIX cucrteM. CenuMeHTa-
[[MOHHASA, arperaTuBHas M KOHACHCAIU-
OHHasl YCTOMYMBOCTb JHO30JIeH. Dakro-
PBI, BIUSIOUIME HA YCTOWYUBOCTD JINO30-
nen. Koarynsanus.

17.Ctpoenue IBOMHOIO 3JIEKTPUYECKOTO
closl. DNEeKTPOKMHETUYECKUN MOTEHIINAT
U €ro 3aBHCUMOCTh OT Pa3IUYHBIX (ak-
TOPOB, AKCIEPUMEHTAJIbHOE OIpeee-
HUE €T0.

18.MoneKkynsipHO-KHHETUIECKHE  CBOM-
CTBa KOJUIOMJIHO-IUCIEPCHBIX CUCTEM:
OpoyHOBcKoe JBHXKeHue, muddysus, oc-
MOTHUYECKOE JIaBJIEHUE, CEIUMEHTAIIMOH-
HOoe paBHOBecHe. ONTHYECKHE CBOMCTBA:
pacceuBanue cBeta (3akoH Panes). Dnek-
TPOKMHETUYECKUE CBOMCTBA: AJEKTPOdo-
PE3 U BIEKTPOOCMOC.
19.MukporereporeHHble CHCTEMBI, HX
npupona U pasHoBujaHOcTH. [lomyue-
HUe,pU3NKOXUMHYECKHE CBOWCTBA U
3HaUE€HUE B MEAMIMHE a’pO30JIEH, IO-
POILKOB, CYCIIEH3UH, SMYJIbCUH U TIEH.
20.Omynbeun: kinaccuukanus, moiyye-
HUE€ U UX CBOMCTBA. DMYJbIaToOpbl U Me-
XaHU3M UX JAeUcTBUA. Tu >MysbCHM.
O6pamenne ¢a3 >MyIbCHUNA. Y CTOWYH-
BOCTb 3MYJIbCUH M pa3pyLIEHUE 3MYJIb-
cuil. Koanecuenuus.

21.CycrieH3uH M BX CBOWCTBaA. YCTOWYH-
BOCTb U (DaKTOpbl €€ OmpeeNsiolne.

€ClIi TUCIEPCHOCTh a’po30Jii CO-
craBisia 10 mxm -1 . TloBepx-
HOCTHOE HATSDKEHUE PTYTH NpHU-
mute paBHbIM 0.475 Jhx/m 2 .

5. 305 cepHOKHUCIOTO Oapus
MOJyYeH CMEIIEHHEM  PaBHBIX
o6bemoB pactBopoB Ba(NO3)2 u
H2SO4. Hanucare dopmyiny mu-
uesibl. OMHAKOBHI JIM UCXOJHbBIE
KOHIICHTPALlM! PacTBOPOB, €CIIU
YacTULIBI 30JI1 MEepPEMEIIATC K
anony?

6. 3omp Fe(OH)3 mnomnyden
metomoMm  ruaponusza  FeCl3.
Hanummre dopmyny Munemisl,
€CIIH CUMTAThb, YTO CTAOMIN3aTO-
pOM 3015 SIBISIETCA PAacTBOP OK-
CUXJIOpH/IA JKee3a.

7. Hamucats dopmyny wmu-
neisl AgJ, eciiu B KauecTBe CTa-
OwmM3aTopa B3AT HUTpAT cepedpa.
KakoB 3HaK 3apsiga KOJUIOWIIHBIX
yacTuir?

8. T'mmposoms  cepHuCTOMI
PTYTH TOJNYy4YEeH MPOMyCKaHUEM
H2S depe3 BomHbIN pacTBOp OK-
cuza prytu. HamucaTth ypaBHeHUE
peakuuu 00pa3oBaHHS 307 U
dbopMyiTy MUILEIUIbI, €clIu cTabu-
nu3atopom siBrsercs H2S. Kakos
3HAaK 3apsAa KOJJIOWTHBIX Ya-
crun?

9. 3apsa YacTHLBI THUIPO30JIs
Si02 Bo3HUKaeT B pe3yJbTaTe
JUCCOIMALIMU  KPEMHHUEBON KHC-
JIOTHI, OOpa3yrolencs Ha TTOBEPX-
HOCTHU KOJUIOMJHBIX YaCTHUIl TPHU
B3aMMOJICHCTBHH TTOBEPXHOCTHBIX
monekyn SiO2 ¢ H20. Hamucats
(bopMyITy MHUIIEIUTBI 30151,

10. Kak yBennuutcst cB0oOOI-
Hasl TOBEPXHOCTHAs DHEPTHUsS Ka-
nenb, colepkammxcs B 1 Kr maii-
OHE3a, TI0 CPaBHEHHWIO C Hepas-
JIpOOJIEHHOM ero mMaccoi IuioIa-
ap10 0.65-10 -3 m 2 ? YUemy paBHO
BHYTpPCHHEE JaBJICHUE U TpHpa-
menne dHeprun [mbOca s ka-
nenb JKUpPoBOU (hpakuuu MaloHe-
3a guamerpoMm 35 mkm? Ilnor-
HOCTB xkupoBoi (ppaxiuu 0.9-10 3
Kr/M 2 ; Mesx(pazHOe TOBEPXHOCT-
Hoe HarskeHue 55 mJDk/M 2 ;
MOJbHBIH 00BeM sxkupa 0.19 m 3
/MOb.

11. OmnpenenuTs IIOUIA/b,
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CeaMMEHTAIMOHHBIN aHaju3 CYCHEH3UH.
[TacTsl.

22.IlomyyeHue W CBOWCTBAa a’pO30JICH.
[Ipumenenue aspozogei. [Topomku.

23. buonoruuecky Ba)kKHbIE KOJUIOHMIHBIC
[TAB (Mbu1a, I1€TEPreHThI, )KEITYHBIC KHC-
JIOTHI).

24. TleHbl: TOMyYEeHUE, THUIBI, yCTOWYH-
BOCTb M pa3pylleHUe, CTaOUIN3alns TEH.
[IpumeHneHne B OMOIOTUH.
25.BBICOKOMOJIEKYJISIPHBIE  COSTUHEHHUSI.
Knaccudukanus v MeTOAbl MOTyYCHHS.
Crpoenue u ¢popMa MaKpOMOJICKYJ. AT-
peratHble COCTOSIHUSI U CTPYKTYpHO-
MEXaHUYECKHE CBOWCTBAa IOJUMEPOB.
PactBopenue u HaOyxaHue BBICOKOMOJIE-
KYJSIpHBIX coequHeHuid. TepmonuHamu-
Yeckass YCTOMYMBOCTH HMX PacTBOPOB.
@DaKTOphl YCTOWYHBOCTH.

26.CBolicTBa pacTBOPOB IMOJIMMEPOB, OC-
MOTHYECKOE JAaBJICHWE U BS3KOCTh. BbI-
COKOMOJIEKYJIIPHBIE COSIMHEHHUS KakK T0-
JUBIIEKTPOITUTHIL. N3osnextpuyeckas
TOYKA U METOJBI €€ ONpeaeNeHus. DIIeK-
Tpo(ope3 MOIUINEKTPOIUTOB, €r0 METO-
Il U TIPUMEHEHUE B (hapMarieBTHICCKIX
uccienoBaHusX. BricanuBaHue mnonume-
pOB W3 pacTBOPOB, KoalepBallus U 3a-
muTHoe aericteue BMC Ha KOIIOUOEL.

MPUXOISIIYIOCS HA OJHY MOJIEKY-
ny anmwnmHa COHSNH2, u Ttos-
UHY MOHO0/ICOPOIIMOHHOTO
CJIOSl Ha TPAHUIIE C BO3IyXOM, €C-
aM TpeaenbHas amcopOums ['oo
paBHa 6-10 -9 kMoB/M 2 .

12. TlpenenbHas ancopOuus Ba-
JIEPUAaHOBOM KUCIOTHI paBHa 4-10
-6 Momb/M 2 . Paccumraiite K030-
¢dunmentsl ypaBHenus [lIummkos-
CKOT'0, €CIIM W3BECTHO, YTO pac-
TBOp BAJICPHAHOBOW  KHUCIOTHI
KOHI[EHTpalluu 4 MMOJIB/JI TIpH
293 K cHMKAaeT MOBEPXHOCTHOE
HaTspKeHne Ha 2 MJ[K/M 2

CocraBurens: HMBanos @.U. — n.x.H., npodeccop kadenpsl EJ]

(pamunus, unuyuanvr u donocnocms npenodasamenst (eti))
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