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1. HEJIH OCBOEHHSA AHCHMILIHHBI

Ileas ocBoeHNA THCIHIIARLL H3YHCHHE TEOPETHICCKHX OCHOB 00mmel B HeOPraHHYecKOH

XHMHH.

3a/Iaum: 03HAKOMICHHE CTYACHTOR ¢ OCHOBAMH YICHHA O CTPOSHHH BEIICCTRE, TEPMOIHHA-
MHKH 1 KHHETHKH XHMHHECKIX PEAKIHI, TeOpHE 00MEHHEIX H OKUCTHTENLHO-BOCCTAHOBHTCIEHRIX
npoleccos; GOpMIpPOBarHHe HABRIKOR IPEMCHEHNA TEOPETHIECKHX 3HAHHH B X0/I¢ BBIIOIHEHHA Ja-
GoparopHbix paboT H LpH PELICHUM UPAKTHUECKHX 38184,

2. MECTO JHCIHILIWHEI B CTPYKTYPE OIIOT BO

JIucrannuna «O0man 1 HeOPraHHYeCKAA XHMHH OTHOCHTCH K obazaremcuoi yacT OIIOIL

3. ILIAHMPYEMBIE PE3YJ/IBTAThHI OBYUEHUHA O JHCHHILIHHE

TlnaHepyeMbie pe3yNLTATEL 00YYeHHs 10 JAHCIHIIHHE «O0Imas ¥ HeopraHMHyeckas XHMHAY, COOTHE-
CeHHBle ¢ IUIAHMpYeMEIMH pesynkratany ocsoenns OTTOI (koMneTeHIHAMY H WHIHKATOpPAMH 10-
CTHARKEHHS KOMIIeTeHITHH)

DopMEpYEMBIE J [nanEpyeMEIe Pe3y/IbTaTsl 00yUeHHs 10 TuCnHILEAe, B | HauMenosanne oue-
KOMIICTEHITMH COOTBETCTBHH ¢ MITHKATOPOM IOCTH/KEHHS HOHIOTO CpencTea
{K0j1, comepaaHHe KOMHOETEHLIHH
KOMIIETCHITHH) Hnankarop gocTuskeHns | PesymbTarsl o0yHennd no
KOMITETCHITHH JHCIHIIHHE
OTIK-1 OITK-1.1. 3naer Teoperwded 3maer;  TCOPeTHHECKHE

Cpoocoben H3Y94Th,
AHA/IHIUPOBATE,
HCIONB30BATE  MeE-
XAHH3Mbl XWMHYE-
CEHX peaKiuii,
MPOMCXOMAIIHX B
TEXHOJIOTHYECKHAX
nponeccax M OKpy-
JKAKONIEM MHPE, 0C-
HOBRLIBAACHE HA 3HA-
HHAX € CTPOCHHH
| BeIIecTBa, NPHPOIE
XHMHYECKOH CBA3H
H cBolicTea pas-
THTHRIX
XHMHUYECKHX
MCHTOB, COe/uHe-
HHI BEHISCTE W Ma-
TEPHATIOR

KIIACCOB |
ane- |

CKAC OCHOBhI XHMHH, ITPHH-
| WHOEL CTPOSHHA BEIIECTBA,

MEeXaAHHIME] H 3aKOHOMEDHOA
CTH l'l‘pDTEK.aHHH KHEMEHYC
CKEX PEaKIIHH.

OITK-1.2. ¥MceT aHATH3IHA

| pOBATH H WHTEPIPETHPOBATH

Pe3VIBTATHL, [IQIVHEHHEIE H
X0le XHMHYECKHX DKCIEpH-
MEHTOB.

OTIK-1.3. BaajeerT HaBBIKAA

| MH OPOBEICHHA XHMHYCCEO

ro 3KCHepHMeNTa, METOTAMH
HCC/IEOBAHH CROHCTE BE-
mecTs | MﬂTﬂpﬁ&Ulle.

OCHOBBI 0DOICH W Heopra-
HHYECKOH XHMHH, TPHH-
WLl CTPOSHHES BELIECTRA
W 0OpasoBaHUS XHMHYE-
CKOH CBA3H H OCHOBHEIC
38KOHOMEPHOCTH  TIPOTE-
KaHuAd XHMHUECKHX IIpO-
[IECCOR;

Baageer: TeOpeTHYECKH-
MH METOJaMH ONMHCAHHA
CROMCTE  TPOCTRIX  H
CJI0KHBIN BEHIECTB HA 0C-
HOBE DIEKTPOHHOTO CTPO-
eHHA UX STOMOE H IIOJNO-
wenng B Tlepuogudeckol
CHCTEME KUMHICCKHX
31eMeHTOR, JKCICPHMEH-
Tali bHEIMH METOIAMH
olpeaeneHns uzEKo-
XxUMHYECKMX CBOHCTB He-
OPraEHYecKHX — COCTHHE-
Hi;

Vmeer: BLIIOTHATE OC-
HOBHBIE XHMHYCCKHE pac-

Bonpocsl, TCCTORBIE
BOTIPOCHL




UeThl, OTIPEIENATh TEPMO-
IAHAMHYECKHE XapakTe-
PHCTHKH XHMHYECKHX pe-
aKiHi H  PaBHOBECHEIS
KOHISHTPaHH BELIECTB

OTIK-2
Cnocoben
30BATh

HCIIONb-
MaTeMa-
THYCCKHE, (HIAYe-
ckue, hmuKo-
XHMMHYECKHE,  XH-
MHYECKHE METOIEI
DI PEIICHAA 387184
mpodecCHEOHATBHOMH
ICSTEEHOCTH

[OIK-2.1. 3taer Teopermie]

ckHe OcHOBBL  hyHIAMEH
TATBHEIX PA3IEIOB MaTemMas
THKH, (PUIHKH, XHMHH,
OIIK-2.2. Yseer RCHONL30
BATE 38KOHKL, CHPABOYHBIE
JANHBE H KOIHYECTBEHHBI
COOTHOIICHHA MATEMATHKH
(huanKn, XUMHE QT8 penie-
HUS 32139 Mpo(ecCHOHATBA
HO# J1eHTeNEIOCTH;
OIIK-2.3. Baaueer dmzuve;
CKHMH H XHEMHYSCKHMH Me
TOIAME HCCISIOBAHMA, Ma-
TEMATHUCCKHEM  AINaparoM
s 00paboTKH H HHTEpHpe-
TAllHK  Pe3yNLTATOB  JKCIIE

PHMEHTA |

3uaer: ocHOBH gH(de-
PEeHIHATIBHOIO M HHTE-
TPAlBHOTC  MCHHCIIEHHA,
AuddepermaTEHbIX
YpaBHeHHH, TEOpHH BEpO-
ATHOCTEH M MaTcMaTHJe-
CKOH CTATHCTHKH,
BaameeT: MeTODAMH NPO-
BEJENHAA (HIHIECKHX H3-
MEPEeHAH, MCTOOEMH KOP-
PEKTHOH OLICHKH IOTPeil-
HOCTEeH npH IPOBEIEHHH
(OW3IAIECKOIO  3KCIEPH-
MECHTa;

¥meer: HCIIOJIB30BATH
XHMHYCCKHE FAKOHEL,
TePMOJIRHAMHYCCKHE
CTpaBOYHbIC JaHHEIE H
KOJIHYECTBEHHEIE  COOT-
HOIIEHHH Heopranfye-
CKOH XHMHH JUIA PeIICHHA
npodecCHOHANBHEIX 38089

Bompockr, TecToBEIE
BOIIPOCEL

4. OBbEM A CTPYKTYPA JHCUHHILIHAABLI

Obman TPYIOCMKOCTE JIHCIHIUTHHEL COCTAB/IACT.

5 saueTHBIX equHun, 180 yacon (ounan dopma obyueHus);
9 zaueTHBIX eauHAL, 324 uaca (3u04Has dopma odyueHms),;

- 8 sauvernnix eguaunn, 288 wacos (3aounas yekopennas dopua obyueHus 3 1. 6 Mec. ),

- 4 zauerHble eqHAUAIEL 144 gaca (3a0uHad yekopeHHas dopMa o0ydeHHs 3 1.);
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L Beenenue. OcuoBHele nodstas u | | 1 2 6 3
3AKOHBL XMMHH, |
2 CTpoeHue BemecTEa. 1 2-6 | 10 2 22 PetiTumr-
CrpoeHde aToMa. | KoHTpoas Ne 1
Tlepuojuueckuii 3aKoH W NEPHOIH- '
YeCcKas CHCTEMa XHMHUECKHX Ole-
smerToR JI.M. Menjgencesa.
XHAMHEUECKas CBA3E.
Mexnonexynspaoe B3AAMOIEH -
crBHe. KoMIIeKCHbIE COETHHCHI.
3. ATperaribie COCTOANHS BELIECTRA 1 4 s
4. | Pacreopel 1 7- | 8 12 12 Peirrunr-
. PacTROphI HEMECKTPOIHTOR. 10 KOHTpomk Ne 2
' | PacTBODBI 3JIEKTPOTATOR.
Teopra 37¢KTPOJIMTHECCKOE JHCCO- |
LHAIHH. |
PacToopEMOCTE  ManopacTBOPHMBIX |
coemumcHui. [Tpouspe/ieHne pacTeo- i
PHMOCTH.
Tuapornms comei.
JucnepcHble W KOLIOUIHBIE CHCTE-
| MBL ]
| 5. OCHOBHbIE 38KOHOMEpHOCTH npore- | | 11- | 10 4 20
KaHHS XMMHYeCKHX TIPOIIECcCOB. 15
OcHOBEL XHMHYeCKOH TepMONHHA-
MHKH. TepMOXHMHA,
XHMHUECKOE DARHORECHE.
(CHOBBI XMMHHECKOH KNIETHKH. !
6. | OKHCINTENLHO-BOCCTAHOBHTENbHBIE 1 | 16-| 6 12 20 PefiTHnr-
nponecehl. QCHOBE JICKTPOXHMHHE, 18 KOHTpONE No 3
| | BerTpOIHDIC TIPOTECCH. { [
TaIEBAHAYCCKEE 3MEMEHTRL.
Kopposaa MeTannos. JMeKIpo.ins.
HToro mo IHCHHINHHE, Yac. 180 36 36 81 IxaameH, 27




TemaruueckHi IIAH
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1. Brenenne, QCHORHBIE NOHATHA U 3a- 1 1-7 2 27 i
KOHBI XHMHH.

2, Crpoenne BelnecTna, {1 |89 1 2 27 PeiiTanr-
CrpoeHne aroMa. | KOHTpOIE Me |
[NepronMueckHi 38KOH W NEPHOIH-

USCKAA CHCTEME XHMHUECKHX 3Jle-
meaTos [.M. Mergeneesa.

{ XEMHYeCcKas CBA3b.

{ Mexrvonekynapioc BIAHMONCH- |

| cTeHe. KoMIIekcHEIE COCTRHCHEA, e

3. Arperarsbie cOCTOAHAA BEIICCTRA. 1 10- | 27 PeiiTHHT-

' 12 | KOHTpOIE Me 2

4, PacTBOpEL 1 13- | 2 4 47 PefiTaur-
PacTROPE! HEMEKTPOIHTOR. 18 KOHTponk: No3
PacTBophl SMEKTPOIMTOR,

Teopus 3neKTPONMTHYECKOH IHCCO-
LHALIHH.
PacTBOPHMOCTE  MAIOPACTROPHMBIX
coenunennii. [TponsseneHne pacreo-
| pEMOCTH.
| M'iapomms comeii.
l' l,T[H(:I'H;‘-}'!l_'.Hbli:} H KOJUTOHHbIE CHOTE-
| Mbl. .
Hroro 3a 1 cemectp, 4a L 144 8 8 128 3ageT
i




[ 5. | OcHOBHHIE 3aKOHOMEPHOCTH npore- | 2 16| 2 2 45 Peitrunr-
KaHHs XMMHHeckHx mpomeccop. Oc- KOHTpOUB Ne |
HOBEl XHMHYECKOH TepMOIHHAMHKH. [
| Tepmoxunus. OCHOBBI XHMUYECKOH |
| KHHETHKH. XHMHUECKOE PABHOBECHE.
| 6. OKHCIMTENLHO-BOCCTAHOBATETHIEIE 2 e | 2 2 45 PeitTunr-
| | mpomecchL. 10 KOHTPOJIL Ne 2
-I
i bﬁﬁﬁ;ﬂﬁr—ﬁbxumu M. Ja2 11- | 2 4 49 PeitTumr-
DIEKTPOIHBIE [TPOLECCHL, | 18 KOHTpOJIL Ne 3
['annBaEATECKHE 3MEMEHTEL '
| Koppoana MeTannos. SNcKTpoTHs.
| Mtoro 3a 2 ceMecTp, Jac. 180 i 8 139 Dx3amen, 27
i
i
Hrtoro no gUCHHNNHHE, Yac. 324 14 16 267 Dx3amMen, 27
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| 1. Beegenne. OcHOBHBIE MOHATHA H 3a- i 1 1 } 2 25
! KOHELI XHMUIL.
| 2. (CTpocHNE BEINECTRA. 1 2-4 | 2 i 2 25 Pelituur-
Crpoenne aToMa. - Kowrrpos No 1
[lepuomudeckuil 2aKoH H TEPHOIH-
decKas CHCTeMa XHMHYECKHX 3le-
menTos [1.. Menneneena.
XHMIYECKAT CRA3E. ‘
MeMOoneKyIApHOS B3AHMOICH- |
| crBue. KoMIICKCHEIE COCTHHCHEA.
3. Alperarrnie COCTOAHNA BEUISCTRE. 1 3-6 | 47 i
4. PacTeopEI. 1 7- 11 2 50 Peltrunr-
PacTBophl HE3NEKTPOIHTOR. 10 | KOHTpoSIs Ne 2




| PacTBOPEI D1€KTPOITHTOB.

| Teopas 2NeKTPOTHTHYECKOH JHCCO-
LHALHH.

PacTBOpHMOCTE  M&JIOPACTBOPHMBIX
coepnncHuit. [IpoHIBEIeHHE PACTBO-
PUMOCTH.

I'mapoms conei.

JlucmepcHble H KOJUIOH/IHBIE CHCTE- |
Mbl,

o

OCHOBHBIE 3aKOHOMEpHOCTH mpote- | 1 11- | 1 2
KaHHS XHEMHYUECKHX MPOLIECCOB. 15 |
OCHOBE XHMHYeCKOH TepMoiHHaa-
MHKH. TepMOXHEMHSL.

XuMAUeCKOe PABHOBECHE.

OCHOBBI XHMHYECKOH KUHETHE.

50

6. OKHCIHTENEIO-BOCCTAHOBATCIBHEE 1 16- 2
mponecchl, (OCHOBE DIEKTPUXHMHIL 18
DAEKTPOAHbIE HPOICCCEL
[amnBaHHYECKHEe STTEMEHTL.

| Kopposna MeTaiuios. 3MCKTPOIHE.

50

Pe#iTunIr-
KOHTpPOTE Ne 3

| |
'_H'mr'o [0 JACTHILIAIE, YaC. 288 4 110

247

Siczanett, 27

TeMaTHIECKHHA n1aN
$opma ofydenHs — 3209HAY
(yexopensoe 3 1)

| KowraxtHaa pago-
T2 00yTIar0MHXCA ©
NeJaroTHIECKHM
pabOTHHROM
(B "acax)
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Henena cemectpa

Jlerumum
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1| /ladopatophkie paboTul

3 Beenenue. OCHOBHEIE HOHATHAT H 32- 1 1 |1
| KOHBEL XHMHH,

]

2. CTpoeHHe BENIECTRA. 1 24 |1
CrpoeHHE ATOMA.

TMepuoIHIeCKHH 3aKOH H TIEPHOMH-
| ueckas CHCTEMA XMMHMHECKHX 3ie-
menTon J1.M. Mernencesa.
XHEMHUeCKad CBA3h.
MCIEMOICKYIAPHOE B3aNMOAeH-
cTBAC. KOMINEKCHbIE COCTIHEHHS,

10

Peiirunr-
KOHTpOTE No |

: ATperaTHeIe COCTORHMA BCIICCTBRA. 1 5-6

12

| e

PacTBOpHI. e T- | 2 2

20

PeiiTHAT-




PacTBOPEL HEIEKTPOIIMTOB, 10 f KOHTpomb Ne 2
PacTBOpEI JNEKTPOJIMTOB.

Teopus SNEeKTPOIHTHYECKOH aHcco-
| IHALHMH.

PacTBOPMMOCTE  MaNOPacTBOPHMBIX
coenmHenuit. [1poH3BEIEHAC PACTBO-
PHMOCTH. | F
laapoians conei. | | |
JHCTICPCHBIE W KOJUIOHIHBIE CHCTE-

MEL .
5. OCHOBHBIE 3aKOHOMEPHOCTH mpure- | 1 11-| 2 4 30
| KAHHA XHMH4YECKHX IPOLIECcCoB. 15 |

OCHOBEL XEMHHECKOH TepMO/IHHAMH-
wd. TepMoxXHM#uS.

| XumH9IeCKOE DARHOBECHE.

| OCHOBbI XMMHYECKOH KWICTHKM,

6. OKHCTHTCIBHO-BOCCTAHOBHTE IS 1 16- | 2 2 20 Pefirunr-

npoiecehl. JCHOBBI JIEKTPOXHMHH. 18 kouTpons Ne 3

DIeKTpO/IHEE TTPOIECThL.

| 'aIbBaHH4YECKAE HIEMEHTEL
Kopposus meranios. JIEKTPOIHS. {

HToro no JMCUHIIIHEE, Hac. 144 8 | 12 97 Jxzamen, 27 |

Coaepmanne JeKIHOHHDIX 3AHATHIL 10 AHCIHILIHEE

Pasnen 1. Brenenune,

Tema 1: OcHOBRHBIE TTOHATHS H 3AKOTE] XHMHHA.

CojlepaaHie TeMbL!

OCHOBHEIC [IOHATHA M 3aKOHBI XHMAH. HOMEHKTATypa HeOPTaHHUECKHX COETHHEHHH. JKBHBAICHT.
3aKOH 3KBHBAICHTOB.

Paznen 2. CTpocHHAE BELIECTRA.

Tema 1: CrpoeHHe aToMa.

ConcpxaHue TeMbL

(OCHOBIIBIE IPE/ICTARNCIHS KBAHTOBOH MEXaHHKH. ATOMHbIC OPOHTA/H. KBaHTOBO-MEXAITHIECKAs MO-
JIeNE: CTPOEHHS aroMa. DTeKTPOHHA CTPYKTYPa aTOMOB.

Tema 2: [lepwoppdeckuii 3aKOH K [EpHONHYSCKad CHCTEMA XHMHUECKMX  DJICMEHTOR
.M. Menneneesa.

ComepsaHne TeMEL:

CTpykTypa NepHOTHYECKOH TaDMMILI XHMHTICCKHX 3JIEMCHTOB. TMeprOgHYHOCTE CROHCTE XMMHHC-
CKHX 3IEMEHTOR,

Tema 3: XumMHUeCKas CBA3b.

Conepxanne TeMBIL

TIpupona xuMu4ecKoil cBs3H, TEOPHH BaNeHTHBIX CBi3eH W MOJeKyIAPHEIX opOurancii. Knaccudu-
KALAS XEMHUecKOH chasn. KopatenTaad ceisb. MeTanimdcckad ceise. MonHas caiib. Mexmonexy-
nspHoe BianMoaeiicTane. KomniekcoobpasoBaHue H KOMILICKCHBIC COe/HHCHHA.



Pasjen 3. Arperarsbie COCTOAHMA BEICCTBE.

Tema 1: BraumoselicTBHe MEHCUTY JACTHIAME BEOISCTE B PATHAHLIX GrPETATHBIX COCTOAHHAX H CBOH-
CTBA BEIIECTB.

ConepxaHue TeMEL

XapakTeprble 0COOCHHOCTH BEIECTE B Pasii9HEX arperarHbxX COCTOAHHAX. [MapameTphl, XapaKTe-
PH3VIONIHE COCTOAHHE XHMIUECKOH CHCTEMBI IPH ONPEIC/ICHHbIX YCTOBHAX: TeMIepaTypa, TaBlIeHHe,
konuerTpamus. I'asooOpasnoe cocTosHEE BeliecTra. MneanbHble H peaibbie ra3bl. OCHOBHEIE 3aK0-
Hbl HACAIBHBIX TA30B. JUIKOE COCToAHRE BelecTra. [loHaTHe BI3KOCTH H IOBEPRHOCTHOTO HATLKE-
ns. emcue kpucranss. Teepabie Bemectsa. AMop(HOe B KpHcTa/IIHYeckoe cocrosnne. Kpucran-
NHUECKAd CTPYKTYpA. MONEKy IAPHbIE M HOHHLIE KPHCTAIUTEL. JehekTsl B PealbHBIX KPHCTALIAX,
TBepaee 3NeKTPOIHTEL

Paanen 4. PacTBopEL.

Tema 1: PacTBOpPEI HEINEKTPOIHTOR.

ConepmaHHe TeMEL:

Cioficisa pa3sdarCiibX PACTBOPOE HEVICKTPOLUIOB, [lABIEHRE Lapa PACTBOPOB. JaMEPIAHAE M Ku-
meHHE pacTropor, OcMoc,

Tema 2: PacTBOpE! 3JEKTPONHTOB.

CogepRaHHE TEMBI:

TeopHs AMEKTPOMHTHYECKOH IMcCOTHAnEn. [IACCOMUANHA CHIIBHBIX M CIAa0BIX J1eKTPo/MToB, [lncco-
LHALH BOJEL

Tewma 3: ManopacTROPHMBIE BEINECTBA.

ColepKanne TeMBL:

PacTBOPHMOCTE MATOPACTBOPHMEIX coeAReHRH. [Iponsseienne pacTBOPHMOCTH.

Tema 4: I'njipon3 conei.

Comepxanue TeMbI:

BimsHEe OpHposl coliell Ha BOIMOKHOCTD H CTENEHE DPOTEKAHHA MMPOIH3a.

Tema 5: Jlucnepcunie pacreopsl. KONToHIHbBIE CHCTEMEL

Pasyjen 5. OCHOBHBIC 3aKOHOMEPHOCTH IpOTEKaHHS XHMHIECKHX MPOLECCOB.

Tema 1: OCHOBB XHMHYECKOR TePMOIHHAMAKA, TepPMOXHMIA.

ConepianAe TEMEL

OcHOBHBIE NOHATHS U 3aKOHEI TepMOMHAMAKE. Temnopke s(dexTrl xuMutieckux peaktmit. Tepmo-
XHMHYECKHE PACTETH, JHTPOMMA M ¢e W3MEHCHHE NOPH XMMHHYCCKHX peaxuusax. Jneprus I'mbbea,
smepris [ ensMronbia 1 HanpabpIeHEEe peakimi.

Tema 2: XHMHYECKOS PABHOBCCHE.

Cojep#ane TEMEL:

XuMHYeCKoe paBHOBecHe, YCI0BHs XHMEYECKO!0 PABHOBCCHA, DaKIOPsl, BIHAIOWINE Ha COCTOARME
pastosecus. [Ipummun Jle faresbe. KoncranTa pasHopecHs. Ee BlauMocessk ¢ oanepraci I'mbGea.
Tema 3: OCHOBE XAMHUECKOH KHHETHKH,

CogepikaHHe TEMBI:

XuMHYeCKas KHHETHKA. [IOHITHE CKOPOCTH XHMHYecKod peakimy. Fe 3aBHCHMOCTE OT NPHPO/ILI M
KOHTICHTPALIMH PEAreHToB, TeMneparypsl. [Iopsiok 1 MOTeKyIpHOCTS peaknni. KoncranTa ckopo-
CTH, €€ 3ABHCHMOCTR 0T TEMIEPATYpLL YpaBHeHHe AppeHHyca.

Pazaen 6. OKHCIHTRAbHO-BOCCTAIIOBHTEIBHBIE IPoLccehl. UCHOBbE JICK IPOXHMIH,

Tewma 1: ORHCTHTENBEHO-BOCCTAHOBHTEIBHEIE PEAKIIHH.

ConepxaHue TEMBL

BaxHeliimie OKHCAHTENH, BOCCTAHOBHIEME. OKHCIHMTENLHO-BOCCTAHOBHTENEHAA IBOHCTBEHHOCTD.
OBP. Cocrasnenre ypaprennd OBP.

Tema 2: XMMIECKAE HCTOYHUKM JTEKTPHUCCKOH 3HEPI A,

Cogep:HaAHHE TEMEL

ONEKTPOAHBI noTeH . Ypasncnde [eprera, Tampaimueckui uement. JHC.

Tema 3: Koppoansa MeTaLion.

Comep:xaHHE TEMEL

KnaccuHEaEs KOPPO3HOHHBIX [IPOLECcCoB. XIMAYECKan H K TPOXHMHICCKAT KOPPO3HAL.

Tema 4: DIeKTpoIH3.



Couepiante Tembl:
DNeKTpONH3 ¢ HHEPTHBIM H AKTHBHLIM aHomon. KaTommelie u aHOJHBIE mponeccesl. 3aKOHB 3IEKTPO-
JH3a.

Conepxanne Ja00paTOPHBIX 3AHATHI 10 JIMCIHIIMHE
Paznea 1. Beenenue.
Tema 1: OCHOBHEIE NOHATHA H 3AKOHBE XHMHH.
Jaboparopran pabora Ne 1: Kilaccesl HeOpraHH4eCKnx COSUMHEHHH,
JTaGoparopras pabota Ne 2: Onpenenenue SKBHBATECHTHOH MACCH METAINIA.
Paznen 2. CtpoeHne BemecTsa.
Tema 3: XuMHTECKan CBA3L.
Jaboparopuas pabora No 3; KoMimnexkcHbie coeamHeHus.
Paznen 4. PacTRopbL
Tema 2: PacTBOPH 3I€KTPOTATOR.
JlaGoparopras pabota Ne 4: [ lomyderde pacTBOPOB PasIHYHBIY KOHIIEHTPALIHHA.
JlaGoparopras pabota Ne 5: Onpegenenne pH pactoopon.
JIaBopaTopuas pabota Ne 6: Tuapomms coneii.
Pazgen 5. OcHOBHEIR 3aKOHOMEPHOCTH NPOTEKAHHA XHMHYECKHX ITPOLIECCOR,
Tema 1: OcHOBEI XHMHYECKOH TEPMOIHHAMHKH. TEPMOXHMUH,
Jlaboparopras pabota No 7: JHEpreTHKS XHMHUESCKHX IIPOIIECCOB.
Tewma 2: XMMHUECKOE PABHOBECHE.
JTaboparopran pabora Ne §: Xumideckoe pasHOBeCHE.
Pasjen 6. OKECIATENIBEO-BOCCTAROBATETRHEIE ITponecesl. (OCHOBEL DIIEKTPOXHMHH,
Tema |: OKHCTHTENEHO-BOCCTAHOBATENEHEIE PEAKIIHA.
JlaGoparopras pabota Ne 9: OKHCIHTENLHO-BOCCTAHOBHTENLHEIE PEAKIIHH.
Tema 2: XuMAUecKAC HCTOUHHKH 3NIEKTPHYECKON 3HEPTHH,
Jlaboparopnas pabora Ne 9: TanbBaHHUECKHE 3IEMEHTEL
Tema 3: Koppoans Meranios,
Jlabopatopuas pabora Ne 10: DuexrpoxuMuadeckas KOPpO3HA.
Tema 4: Dnexrponns.
JaboparopHas pabota No 11: Dnertpomis.

5. OIEHOYHBIE CPENCTBA J/1A TEKYIIEIO KOHTPOJSA YCIIEBAEMO-
CTH, IPOMEKY TOYHON ATTECTALMH IO HTOTAM OCBOEHHSA JHC-
WUIJIHHDL M Y4YEBHO-METOJUYECKOE OBECNEYEHHE CAMOCTOH-
TEJALHOMH PABOTHI CTYJIEHTOB

5.1. Texymuii KOHTPOJIbL YCIEBACMOCTH
Peiitanr-konrpons Nel (npumepsl Bonpocos H 3ananHii):

Yo xapakTepH3yeT KBaHTOBOE HHe0 n?

HanumeTe 3a9eHud BCex YeThipex KBaHTOBRIX yncen mia 3d® anexrponon.

HarmmeTte anerpornyto hopuyay mens (Ne29), cobmonas npasiio Knedkorckoro,
Pacmpenemite no xsauToBbIM Aueiikam 45°3d® anexTpons, cobmonas npuniwn Mays 1 [paprno
XyHna.

Yro Taxoe sHepris cuazm?

PacnomozaiTe aneMeHTsl B NOpAAKe YMEHBIICHES SHEPTHHE CPOICTRA K anexrpony: Na, K, Cs, Fr,
Rb, Li.

7. TlpuBcIMTe IPHMEp COSMHEHNS ¢ MOIIPHOH KoBaneHTHOH cBusk0: CO, Clz, KCL

8. Kakoe XBaHTOBOE HHC/I0 XAPAKTCPHIVET SHCPIHIO ?"IIGK‘I]](}HE}. B arome?
9.

1

bl e

o

HanummTe 3HaueHns YeTHIPEX KBAHTORbIX YHCR 118 2p° JIEKTPOHOB.
0. Hammmmmre siexTporHyIo dopMyny crponims (Ne38), cofmonas npasuno Kiedkoscxoro.
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12
13.

14.

23,
24,
25.

26.
27
28,

29.

35

PacipejeinTe 110 KBaHTOREM staeftkam 7s~5{17 anexTponsL, cobmogas npusinn | layw u [ipasn-
mo XyHog.

Yro Takoe JITHHA CBI3HT

PacnonokdTe IEMEATH B TOPAIKE YBCIHUCHAA SHEPIMH CPOJIETRA K aNekTpoRy: Na, Mg, Al, Si,
P, 5,:CL

[lpuBuIFTE IpHMEp coeqUHEHHS ¢ NonApHoi koBaneHTHOI cBaseio: HCL, Cly, Na.

. Hro xapakrepuiyeT KRAHTOBOE YHCo 17

. Hatmimte 3HaveHMs YeThIPEX KBAHTOBBIX YHCE 1A 557 3/1eKTPOHOB,

. Hanumute snextpornyto dopMyTy repmanns (Ne32), cobmronan npasuno Kieukosekoro.

. YTo Takoe aKIenTop B AOHAPHO-AKIENTOPHOH CBAZH?

. PactipenemmsiTe o kBanTOBREM sHeiikaM 6s25d* anextpomns, cobmomas npramEn [laymm v 1lpasuio

Xyuna.

. Pacmiosomure 3IeMEHTHI B TOPAIKS YBSIHUYCHKA 3Hepriy moHusaum: Li, F, O, Be, B, N, C.
. IlpuBemiTe mpEMep COSTMACHAS ¢ KOBATEHTHOH HEMOMApHO#H cBa3eto: NaF, (s, Nlis.
. Kaxune uMcnosble 3HAUEHHI MOGKET IIPUHIMATE MATHHTHOE KBAHTOBOE YMMCI0 A7 BIEKTpoHon -

IOAYPOBHA?

HanuImmiTe 3Ha9emis BeeX HeThipex KparToBsX Tucen 11 4d® anextponos.

Hanummte snexrponayio dopmyiy Mapradna (Ne25), cobmonas npaeuia Kieukosckoro.
Pacnpenennte mo kpanToskiM sueiixam 4s23d” anexrponsl, codmonas npuuiun Mayms 1 [pasmto
Xynja.

Yo Taxoe sp -rHOpHIHALE?

KaKad XMMHUCCKAA CBA3D HAZBIBACTCA O-CBA3BIOT

IIpuBenuTe mpEMEp COSAMHEHA ¢ KORAIEHTHON NMONApHON XHuMiYeckoi craspio: NaF, KCl, Na,
PHs.

Kakne qucnoBsle 3HAYEHHS MOMKET IPHHEMATE OPOMTATIBHOE KBAHTOBOE THCIO IIPH FHAYEHUH
n=37?

. Hanmmmmre 3Haderns Boex YeTHIpeX KBAHTOBBIX Tucen ama 4p’ snekTponos,
. Hammmure snextponnyio dopMymy ceaena (Ne34), cobmonas npapuno Kieukosckoro.
. Pacnipejienute no KBaHTOBLIM suciikan 35°4d® anekrponsl, codmonas npuyuun [ayns u Lpasumo

XyHaa,
Y10 TaKkoe 30eKTPOOTPHIATENILHOCTE ATOMORT

. HTo TaKoe HATIPABIEHHOCTL KOBAIEHTHON XHMEYECKOI CBA3HT

Pacnonowwte coe/iHHeHHs B NOPAIKe VBETHUeHHS JIHEEL cBs3n: HBr, Hl, HF, HC1,
Peli THHr-KOHTPOIL Ne2 (IpHMePLI BONPOCOE H 38IaAHHIH):

1. HauMumte ypapHeHIE OKHCTHTCIEHO-BOCCTAHOBHICIBHOA PEakiiit, Y KaMUTe OKHCITHTEE |
BOCCTAHOBHTETE.
Cu+Ha804=
. Oopegemire pH 0.01 M pactsopa CH:COOH.
. CocTaBETe MOJICKYJMPHOE M HOHHOE ¥pasHeHHe ruapormisa CuSOy. Onpenenure pH cpegrr.
. Hammammre ypasHeHHe OKHCIHTENEHO-BOCCTAHOBHTENEHOH  Peakiutu. YKaKHTE OKHCIHTENE H
BOCCTAHOBHTE B,
Cu+ HNO; —
Onpeneante pH 0.1 M pactBopa HNO2.
. CoctaBbTe MONEKy ISPHOE B HOHHOE YpaBHEHHE rEapotnia AgNOs. Onpeaennte pH cpempi.
. Hammmmre ypasHenye OKHCIHTEIEHO-BOCCTAIOBUTENEHON peakiun, Y KakuTe OKHCTHTENE |
BOCCTAHOBHTENh,
HCl+ HNO; =
8. Onpegemure pH u pOH 1 M pactsopa HCN.
9. CocraBeTe MOJIEKY/ISPHOE H HOHHOE YpaBHeHHe ruaponnza CH;COONa. Ompenemite pH
CpedLl.

a2 D

-
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12;

13.

14.

16.

17.

19.

20.

21

22,

23.

24,
285,

26.

27
28.
29.

30.

TList noyueHus THAPoKCHaa acenesa (1) cMemiali paciBopel, COACPHEIIHE 0,2 MOIL IKBUBA-
neHToB menoum ¥ 0,3 Mok JKBHBAIEHTOB Xnopaaa xenesa (III). CKombko rpaMMOoB MHIPOK-
cuna wenesa (1) nomyumnock B pe3ynbTaTe peaKimH?

Omnpeaenute, kakoit 0fbem pacTBOpa XNOPU/a ATIOMHHUA C maccosoit Joned 0.16 (mmoTHOCTH
1.149 r/ma) noTpebyerca s npEToTosierud 500 Mir pacTBopa ¢ MOTApHOH KoHmeHTparueH,
pasroii (0,1 MOIB/L

KOHCTAHTH! IMCCONHATIAE ¥KCYCHOH B MYPABEHHOH KHCNOT PaBHbl COOTBETCTBEHHO 1,.810%m
2,1 10, Bo cKoJILKO pa3 KOHLEHTPALKS BOJOPOIHEIX HOHOB B PACTRODE OQIHOH KHCI0TH
SoIbIe, 9eM B PACTROPE APYTOH KHCIOTE TOH e KOHIEHTPalHH?

CKOJTBKO TPAMMOR I'HIPOKCHIA HATPHSA BCTYIAIO B PEAKIHIO, SCITH B PE3y/ibTaTe MOy Iiioch
2 MOJlb SKBHBATIEHTOR MeTanna?

PaccunTaiite, Kakoil 00beM pacTBOpa HMTPATa cepedpa ¢ MaccoBOH Jlonel 60% (n10THOCTE
1,910 r/v) notpedyeres aus MpuroTosnenus 0,75 1 pacTRopa ¢ MONAPHOH KOHIEHTDAI (Helt,
pagsoii 0,15 mMoms/i,

. TIpH KAKOH KOHUEH TPALEH MYPABhHHOH KHCI0THI (B MO/ 1) 95% c¢ Oyay1 HUXOIHTLCH B He-

JMccOTTREpOBaHHOM COCTORHHH?(Kame=2,101 104

CKOJIbKO MOTE 3KBHBAIZHTOB METAILIA RCTYIIANO B PEAKIHIO C KMC/IOTOH, SC7TH IPH F10M BLI-
AeTHNIoek 5,6 1 BOIOPO/Id NIPH HOpMAalIbHBIX YCTOBHAX?

Cuemani /isa PACTBOPA XJIOPOBOIOPOIHOM KHCIOTHE: OJIWH C KOHUEHTpalaeH 0,05 mone/n
ofGbemon 350 M, apyroit odbemonm 0,5 1 ¢ konuenTpatuei 250 Momb 1. BerHCTHTE MOAAD-
HYIO KOHIEHTPAlHo 00pasosasiierocs pacTeopa.

. KakoBo 101KH0 DbiTh HPOLEHTHOE COACPAKAHME MYPABBHHOR KHCIOTBE B pactBope (ILIoT-

HoeTs 1,010 r/mm) ans Toro, 9rodbl KOHIGHTPALMS BOJOPOIHEIX HOHOB B HEM COCTARIIAIA
8,40 Momb/1? (Kane=2,1010™)

CKOJIBKO MOTH SKBHBANEHTOR CEPOBOACPOIA OMYUHIOCE IPH B3aHMOIeHCTBIE BOIOPOA U 8
I cephi ipH 1.y.7

PaccumTaiire, Kakoif 06BbeM PacTBOpPA IEPOKCH/AA BOIOPOA € MaccoBoi noneli 40% (mmot-
foeTs 1.154 rimn) notpebyercs nas mprrotosierns 1400 M pacTBopa ¢ MOIAPHOH KOHIIEH-
Tpauuei, parnoi 0,15 Mosnil,

[IpHEEMAS BO BHHMARNE MEPBYIO CTYTICHB THCCOIMAHE YTOAbHOA KHCTOTEL (Kune 13111 a7y
BETIHCITHTE CTENEHp JMCCOMHAAIHH H KOMICHTPALMIO Bogopoatex HoHoR B (1,1 M pactsope
FTOH KHCIIOTEL

Amromusnit Maccodt 1 r M uMHK Maccodi 1 r pacTBoprin B 0podHEPKAX ¢ COJIAHON KHCIOTOH.
OmuBAKOBble JTH 06BEMBI BOI0POAA BELISAAKTCS B IEPEOM H BO BTopoM cny4ae? (paccuuTai-
T€ 3TH 00BEMET)

PacTBOp a30THOM KACIOTH ¢ KoHlenTpamreit 0,135 Mons/1 00hemon 350 Ma cMewLain ¢ cep-
HO# KuenoTol kontentparnnei 0,20 MoTe/1 0Gbemom 100 mir, Hemy PaBHE! MOIAPHbIE KOH-
||eHTPAHAK BEMmECTE B 00Pa30BaBIIeves pacTBope?

Ckonbko rpammos KOH HaxoIHTCA B COCTOSHHE NOJHOH JHCCOTHALMH B 10 1 pacTBOpa, pH
KoTOpOro papen 117

[Ipy B3auMOEHCTBHEA BOJIOPO/A K A30TA 110JYHEHO 6 MOMTb 3KBHBANCHTOB avMMAaka. Kakue
06beMbl BOIOPOJIA H A30Ta BCTYITHIE [IPH 3T0M B PEAKITHIO NPH H.Y.?

Paceumiaiie, KAKoil 00beM PACIBOPa THXPOMATE KATHA ¢ MACCOBOH JOICH 0.12% (uoTHOCTD
1,086 r/mur) noTpeByeTcs Ans IPUTOTOBIEHNKS 1,5 1T pacTBopa ¢ MONAPHOH KOHIICH TpalHci,
pasuoii 0,05 mons/m.

Kakum ofibemMoM BOAE clegyer pasbasuts 1 1 0,6%-Horo pacTROpa YKCYCHOH KHCTOTHI JUIA
nonyuenus pacteopa, pH xotoporo pape 37 (Kge= 1,80 10

IIpu B3anMoJIelicTRIA KMCIOPO1a H HEMETAILTa u3pacxogosano 1,12 1 kiciopoma (H.y.).
Onpeennre KONHECCTBO MOTh 3KBHBATCHTOB NOMYICHHOT0 okouia HemeTamma (TV).
DBRIUHCIKTE, KAKYIO MACCY P4¢THOPA COTH ¢ MaCcOBOH 07ei 5% CHETYCT B3HTh 114 [PHIO-
ToRmerng 150 r pacteopa TOH e CO/LH © MaccoBoi goned, pasnoi 2%.

CKOTBKO TPAMMOB YECYCHOH KHCAOTH ceayeT no00asuTes X 1 1 pacTeopa YKCYCHOH KHCIOTH,
pH koToporo pase 4, 4ToOLI moHu3KTE BemrauHy pH 10 3,57



31. K pactBopy, cojepiaiiesy | I a30THOM KHCIOTHL, UPHOABHIA PACTBOP, COUCPHALLMH Ir
rHAPOKCHIA HaTpwrs. Kakad peakiua cpeibl 110J1yHeHHOro pactopa? CROMBKO MOIE 3KBHBA-
JNEHTOB HATPATA HATPAA TIOTYIEHO B pe3yILTaTe JaHHOH peakumn?

Pacteop xnopuza #enesa (11) ¢ kormenTparyed 0,1 MOMB/T cMeIUATH ¢ paBHEIM 0&beMoM

pacreopa xnopuza skenesa (111) ¢ konuentpaumeit 0,5 Moue/n. UeMy paBHBI MOISIPHbIE KOH-

LEHTPAITMH BELIECTR B 00pa3oBaBIIeMcs pacTBope?

33. Berguemare pH 0,01 M pacteopa ruapoxenia matas @ 0,01 M pactropa ruipoxcnia aMmMo-
uus. OOBACHATE pasiiu4ue B 3Ha4YeHnAX PH UM 10X pacTBopos,

34. OaHO M TO Ke KoNHYeCTBO Merauia coenungeres ¢ 0,200 r kuenopoza u 3,17 r oqHoro U3 ra-
norenor, Onpe/ieiiTe MOTAPHYIO MAacCy SKBHBANGHTA FalOTeHa.

35. Cuemanu 240 a1 10%-noro pacTsopa coxamoil kuenots! (nuorHocTs 1,049 rhvm) u 160 am
5H. pacTBOpa COIgHON KHeIoTh. Kakosa MOJIPHAS KOHIEHTPAIHS TOMYHEHHOTO pacTaopa’

36. HexoTopoe KOMMUECTBO METAINA, MOIAPHAA MACCa IKBHBAICHTA KOTOpOro pasa 27,9 rimons,
serrecusier 0,7 0 sogopona (iLy. ). Onpegenute Maccy MeTaa.

37. Kakoii odsem 0,51, pacTeopa cepHOI KACIOTEL cledyer 400asmie & [ 10,110, pacteopa ol
e KHCJIOTrl Al nonyserus (L2a. pacteopa?

38, Boicaure pH 0,05M pacreopa azorsoit kincerors 7 0,05M pacTBopa yKCOYCHOH KHCI0TBL
OOBACHHUTE Pa3IHIKE OTYUEHHBIX 3HAYSHHI,

39. Metann Maccoii 1 r coeamuserca ¢ 8,89 r 6poma n 1,78 r cepsl. OnpegemiTe MOIAPHYIO Mac-
CV JKBHBAJICITA MCTATIA.

40. Cmemanst 800 M 31. pacTeopa rEApokcHIa Kamisa v 1,2 51 12%-noro pacrsopa ruipokeHja
Kamas (maotnoets 1,100 raur). OnpenenyTe HOPMAIbHYK) KOHLUEHTPALMIO HOJYYEHHOIO Dac-
TBOpA.

41. Onpenenute Maccy MHIPOKCH/IA HATPHS, HCTIOIB30BAHHOTO 1A npuroTosneHms 200 M pac-
TROPA rMAPOKCH A HATPHA, ecoiu pH 31ore pacTsopa pasen 12.

42, Tlpy soccranopnernu 5.1 r oxeuna Metana (11T) obpasosanock 2,7 r sojgel Onpenemire Mo-
NAPHYIO MACCY JKBHBAJIEHTA H MOIAPHYIO Maccy MeTallld, ec/l4 MOJISpHAs Macca JKBHBANIEHTa
BOIEI paBHa 9 T/MOIIE.

43. CKOJIBKO JHTPpoB 8H. pacTBOPA [HIAPOKCHAY KUIHA Cledyer qobasdie K 5 0 3,2 H. pacteopa
THAPOKCHIA KATHA AN NOMYICHAS 4 H. pacTBopa?

44, PaccunTaiiTe MONAPHYIO MACCY DKBHBANEHTA KUCIIOTHL, €CMH HAa HeHTpantu3ammno 9 T ec m3pac-
XOMOBAHO § I' IHPOKCHIA HATPHH,

45, Cmemans 3 1 0.1 M pacteopa dochopHoi knenorsl ¢ 2 1 9%-R0r0 pacTBOPa TOH He KHCIo-
Thi (mnoTHOCTE 1,05 1/M). BRIMHCIHTE HOPMAIEHOCTE NOJYYEHHOIO PACTROPA.

46. 0,05 M pacTBope IHAHOBOIOPOIHOH KHCIOTE CTeNeHs AuccouHanuy paska 1,26 107, Ilpn
KaKOH KOHIEHTPALHHE PacTBOpPa OHH YBEIHUHTCA B 5 pas?

47. OnpegeTHTe MOTAPHYIO MACCY DKBHBANICHTA METANNA, ecld |3 48,15 r ero oXcHAa MOKIO Mo-
nyuaTh 88,651 ero HATpaTa. B coeMMHEHAMY METAILT IPOABILET CTeOeHb OKHCTeHHd +2.

48. Cromexo MATTHIHTPOR 20%-HOT0 pacTBOPA CONAHOH KHCIOTE (MnoTHOCTE 1,1 r/Mit) enenyer
ApDasute K 4 1 0,6 H. pacTBOPE COMAHOH KHCIOTH [UIE Noay4eHus | B, pacTeopa?

49, Kax uamenntes pH 0,03M pacreopa maeenepofi kuenotel HaCoOy npu pasbapiennu ero B 10
pasz?

32

PeHTHHT-KoUTpo/Ib Ne3 (IpHMepbl BOIPOCOB H 3aJanuii):

1. Paccunraiite opu T=298 K noTeHIAANE 2EKTPOIOB;
OnpenennTe KaToq H aHOT,
Hanumute ypapHEHNA OPOLECCOB, IPOTEKAIOITAX Ha KATOIC H AHOE B paGOTAIONIEM Il LBAHH-
YECKOM HIEMEHTE;
HanuumTe cXeMy ralbBaHIYeCKOTO JIICMCHTA;
Buuncnate 3/1C ameMenTa.
Ni/ 0,01M NiSOs (yni**= 0,895)
Pt, Hz / HCI pH=2 (yi7= 0.904).



2. Kakue BelUeCTRY M B KAKHX KONHYECTBAX BhijICIATCS 1A YIOAbHbIX HIEKTPOAX [PH IPONyCKa-
HHH TIOCTOSHHOTO TOKA CHIION 2A B TeUEHHE TPEX YacoB Hepe3 BOAHEIH pacTsop cynbdara Hu-
xens (11)?

3. Ilpu OpomycKaHHH uepes PacnapieHubil THAPOKCHT KATbIMA TOKA CHIION 6,42 A B TedeHHe 5
muH, Ha anose sritennnocs 0,112 1 xucnopoia, H3MEPEHHOT0 NPH HOPMAILHBIX YC/IOBHAX.,
BrrauemiTe Maccy Kaabls, BeLISIHBINEI0CH HA KATOE.

4. Tpu npomycKaHHHK Yepes paciLlaBIeHHEH XIOPHT HEKOTOPOTO METAILTA, MOTAPHAR Macca Ko-
Toporo 27 r/Moiib, ToKa cHioi 3 A B redende 30 Mun. Ha katone seigenunnock 0,504 r metanna.
Kaxor 3apsn xaTHOHOB dTOTO MeTanna?

5. Jns napst Metarion: Sn - Cu
1) onpee/Te, KAKOR M3 METANNIOR OY/IeT OKHCISTECH IPH KOPPO3HH B cpele ¢ pH=6,

2) HAIHIIHTE YPABHEHHA AHOJHOIO H KATOHOIO IIPOLECCOR,

3) mpemnoKnTe AN KOPPOLHPYIOLIErD META 1A AHO/IHOE W KaTOJHOC HOKPHITHE (00hACHHTE
cBoH BEIGOD).

OnpegemuTe KAKAC KOPPO3HOHHBIE IPOMECCH Oy YT LPUIEKELb LIPH HAPYLIEHHH CLUIOLUHOCTH
TPEIT0KeHHBIX TTIOKPLITHL

3anHIOHTE YPABHECHHS peakimii.

6. Paccunratite npn T=298 K noreHumMaibl 31K TPOIIOB.

OnpeaenuTe KATOD H AHOI.

HarunreTe ypaBEEHHS MPOIECCOB HA KATOIE H 8HOAE B pabOTAIOIEM IalbBAHHYECKOM 3IEMEHTE,

HampmiaTe cXeMy TaTbBamAYCCKOTNO JICMEHTE,

Bermcmite AT anementa {E).

Cd/ 0,01 M CdS0s (yca®™=0,4)

Pt, Hz / H2804 pH=1.

7. Paccauraiite npu T=298 K moTeHIHATH 3IEKTPOAOR.

Onpezenute KATOT H AHOI.

Hanumare ypapHem#s NpoeccoB HA KATOIE H aHOAe B paboTalomeM alEBAHHYECKOM JIEMEHTE,

Harmamate cxeMy raisBanAYeckoro JieMenTa,

Bemmcaure 3C suemenia (E).

Pb /0,01 M P(NO:): (yp**=0,5)

Pt, Hz / HCI pH=3.

8. Paccuutaiite npr T=298 K moTeHIHATH 3TeKTPOIOB.

OnperenuTe KATON H a0

HanumnTe ypaRReHNs MPOIECCOB HA KATO/E H aHO/e B pabOTAIIIeM MalhBAHHHECKOM 3IeMEHTE.

Hampmmre cxeMy raZibBaHHYECKOID 3IEMEHTA,

Buiuucimre 3C suementa (E).

Cd/ 0,01 M CdSOs (ved® =0,4)

Pt, Ha / HaS0O4 pH=1,

9. PaccunTaiite mpu T=298 K noteHnuaisl 31eKTpoIoE.

Onpenenyre KaTo]] 1 aHOT,

Hamniure ypaBHEHHES IPONECCOB HA KATOME H AHOIE B pabOTAIONIEM FATEBAHHYCCKOM 3JIEMeHTe,

HanwuimuTe cXeMy TambBANHYSCKOTO JEMEHTA,

Boiuncanre 30C anmementa (L.

Pb /0,01 M Pb(NOz) (yr>*=0,5)

Pt, Ha / HC1 pH=3.

10. Paccunraiite mpu T=298 K noTeHunaisl AIEKTPOIOE.

OmpenemsTe KAToH W aHOjl.

Hamanmite ypaBHeH#Hs NPOLECCOR Ha KATONE H AHOE B palOTAIONIEM TAIEBAHHICCKOM JIEMEHTE,

HamammTe cXeMy ralbBaHH49eCKOro JIeMeHTa.

Brrmucmare 30C suemenra (E).

Fe /0,002 M FeCls (yre’™=0,54)

Pb / 0,002 M Pb(NO3)2 (yrv2'=0,81).

1. Tns naper MeTamios: Fe — Co



1) onpegenute, KaKoH n3 METALIOB Oy4¢T OKHCILTHCH [IPH KOPPO3HH B Cpeie ¢ pH—4,
2) HAMHIIKTE YPABHCHHA 8HO/JHOTO H KATOHOTO TPOLECCOR,
3) npenmoxuTe 114 KOPPOJHPYIOIETD MCTAIL1a AHOTHOC H KaTO/HOE HOKPLITHE {oOBACHATE CBOR
BRIDOP),

4) onpe/eTHTE Kakue KOPPOIHOHHBIE NPOLIECCH Oy 1yT NPOTEKATh NPH HAPYIICHHH CILIOITHOCTH
Ipe1/I0EeHARIX TTOKPHITHA,

5) 3aNMWIIATE YPABHEHHA PEaKIKiL.

12. Jls napet metawios: Cd - Pb

1) onpeseriTe, Kakoi u3 MeTawL1oB OyeT OKUC/ATHCA TIPH KOPPO3KK B cpexe ¢ pH=6,

2) HamMINKMTE YPaBHEHHS AHOIHOIO H KaTOIHOTO NPOIECCoB,

3) mpeIorKHTE [UIH KOPPOTHPYIOUIET0 METAIA AHOIHOE H KATOIHOE NOKPHITHE (0GLACHHTE CBOH
BEIOOP),

4) OrpenennTe KaKHE KOPPO3HOHHEIE TPonecehl OYAYT NPOTEKaTh NPH NapyIMEHHH CIIJIOITHOCTH
OpeIOeHHBIX MOKPEITHE,

) 2 HILKTE YPABHCHES PEUKLLHH,

13. Bui1 nposeiied 2IeKTPOIA3 BOAHOIO PacTBopa cyabdara onosa (ID(snekTpos! rpadATOBEIE):
HAMHILATE YPABAEHNS PEAKIEH, [POTEKAIONTHX Ha 3MEKTPOMAX; OMPENeIuTe KOIHIeCTRa Be-
MECTB, BELICIHBLIMXCA Ha AHONE H KATO/E IPH CHIe Toka 25 A 3a 0,5 gaca.

14. BEIT TpoBeIeH 3MEKTPOIA BONHOTO pacTEOpa cyiiktara menu (IT) (3mexTpons: rpaduToRbie):
HATMWIIATE YPABHEHMUS Peakiii, IPOTEKAIOMMX HA JIEKTPOIAX; ONPe/le/HTe KOIHICCTEA Be-
IIECTR, BEIACTHBIIHXCH HA AHO/IE B KATOAS pH cuile Toka 10 A 3a 2,5 4,

15. Hepes pacTEOP HATPATA ABYXBICHTHOTO METALIA IPOIYCTHIH TOK CH0H ZA B Tedennd 40
MHH., [IpH 9TOM BEIIETHI0CEH 4,992 2 meTanma. Hasoeure coiib.

16. B 0,1 1. pacTBope consmoil KUCTOTH ONYIIEHE TI0 OTIEIBHOCTH Me/Had, cepedpatas u
30710Tas NPoOBONOKH, Kakas mpoBonoka Gyaer KoppoTHpPOBaTh ¢ BOAOPOIHON
nenonapuzannei?

Qcy =+0,134B;  @a =+0,348 B;
Qs =+0277B; om =-0059B

17. B kaKoif cpejie IpH HAPYIEHWH 00BAHHOTO TOKPBITHA JKesie30 GyaeT sammumeno Oomee

HAJIEWHOT

_ Pactsop " | preB |
0,1 1. HCI 10328 0,248
0,1m NaCl 0,255 -0,429
0,1 v. NaOH —0,161 0,129

18. Kak naMensicress pH pacTBopa B OPHKATOAHOM IPOCTPAHCTBE [PH 3/IEKTPULIHSE BOHOTO pac-
TBOPA XI0PH/lA KaIHA?

19. Kaxoii mpotlece npoTeKaeT Ha KaTofe TIPH MIEKTPOIK3e BoIHOTo pacTBopa Znla?

20. Kaxoe KoNHUYECTBO BOJIbI MOMKHO PAIIONHTD, SCIIH 4EPe3 PACTROP a30THOH KHCIIOTEI POy~
cTaTh | F anekTpHdccTBa?

21. W eesHple JETATH MOKPEITHL [0 OTASTBHOCTH HAKEIEM, XPoMOM K Kaamuem. Kakoe nokpeiTee
B 3%-M pacTBOpE XJNOPHIA HATPHA OyHeT aHoHBIM?

22, Kakoil cHIIbI J0JBKCH OBITh TOK, 4T0Ob 33 4 4aca 21eKTPOIH3a Cyibiara Kanda ¥ Katoja o0pa-
sopanock 22,44 r eqxoro kamag?

23. Kak usmensiercs pH pacTsopa B IPHAHOZHOM NPOCTPAHCTEE NPH JNEKTPOIHIE ¢ TPahHTOBbI-
MH 3IEKTPOJEMHE BOJHOI0 PACTEOPA THIPOKCHIA Kallus

24. [pu kopposuu narysd 8 0,1 H. PACTBOPE COTHOH KHCJIOTH! IIPOXOANT obecHHAKOBAHNE (pac-
TBOpeHHE LHHKA), Kakoil npouece mpoTekaeT Ha MEHBIX YyHACTKAX MEIHOro CITaBa’

25 BouMeiMTe 3.1.C. M HAMHCATE CXCMY TANBBAHHYECKOI(Q 7JJIEMEHTA, COCTARNECHHOTO H3
AEKTPOAGE:

PtLH: [0,lnHBr =09
Au |0,0IM AuNO; y=0,1



5.2, Hpovexy TouHas arTeci AlHA [0 HTOIEM OCBOSHHA THCHHILIHHBI

KoHTpoanHBIe BONpPUCSH 113 HPOBEIeHAN HPOMEKYTOUN0H aTTecTANNH (IK3aMeHa):

h

10.

11.
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15.
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19.

20.
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Crpocrre aToMa. [ TaBHOE KBaHTOBOE YHCTO: (DH3HUCCKHIT CMbIC/], YHCIEHHEIE 3HAYCHES. Oc-
HOBHOE H BO30YAIEHHOE COCTOAHAE ATOMA.

Tennopoii adpext xEvuueckoil peakiuy, DKI0TEPMUUEKHE H JHI0TCPMHUCCKHE PEAKIMH. 3a-
koH [ecca.

Crpoenue aroma. OpOuTaiiEHOE, MATHATHOE B CIIHMHOBOE KBAHTORBIS uHeTa: uandeckuit
CMEIC]I, UHCIICHHEBIE 3HAYEHHS, 3/IeKTPOHHEIE OpoHTATH. X reomeTprueckas hopma 1 opHen-
TAlMs B IIPOCTPAHCTEE.

CaMonponIBONLHEN] XHMHUCCKHI HpoLece. JHIPONHA cAcTembl. Bropoii 3akod TepMoauHa-
MHEKH,

Crpoenne atoma. DiekTpoHHbIe opOATATH. 11panina 3anoIHEHHA: OPHHIMI HAMMEH bLIEH
sueprun, nparuno Knevkorexoro, npuanwn Tayae, npasano XyHoa.

VenopHa caMoOpoH3B0ABHOIG NPOTEKAHHS XHMIYecKiX peaknnil. Juepras ['nboca.
Hepromuaeciai saxon JLH Mengeneesa. Tepuomdeckan cHCTEMa BICMERTOB Kak Tpadiide-
cKoe u300pakenue dToro 3aKoHa. OH3HIeCKUE CMbIC] HOMEPA HEPHOJA, TPYTIIET H HOATpYT-
TTEL

CropocTs XHMHYeCKON peakund. JaBHCHMOCTE CKOPOCTH PEAKIIHH OT IPHPOMIBL PEATHPYIO-
UIHX BEIIECTR: 3HEPIis AKTHBALWA XHMHYECKOH PCakIfy, €€ CBA3G ¢ KOHCTAHTOH CKOPOCTH
XUMHYCCKOH peakimn (ypasucuue Appennyca).

Ilepro/Myeckne CROACTRA ATEMEHTOR: SHEPIHA HOHHIAINH, YHEePTHA CPOICTEA K JMEKTPOHY.
MasMeHeHAe CROACTE B MEPUOJAX M IPYIIITAX.

CropocTh XMMHYECKOH peakuui. 3aBHCHMOCTh CKOPDOCTH PEAKIIMM OT KOHUIEGHTPAIWH peart-
PYIOIIEX BEIICCTD (KHHCTHYECKOE YPABHEHHE PEaKITHH).

CropocTh XHEMHYeCKOH peakinn. 3aBHCHMOCTE CKOPOCTH PEAKIIHH 0T TEMIEPaTyPHI (YpaBHe-
uue BarT-T odda).

5 HCPHD,EI,HT{CUKHB CBOACIBA 2 ICMEHTOR, HICKTPOOTPHUATCILHOCTEL, ORHCIHTCIbIAA H BOCLTE-

HOBHTEIbHAS aKTHBHOCTh, H3MeHeHHe CBORCTB B IePHOIAX H TPYITIax.

TTeprhii 3aKOH TEPMOAHHAMHKH. JHTATIBINAA TEPMOAHHAMMYECKOH CHCTEMBL.

Xumuueckas ceasb. KoruuecTBeHEBIE XapaKTEPHCTHKH XHMHUSCKOH CBA3M: YHEPrHs, 1INHA,
BAIEHTHBIE YITIEL

Bropoii 3akon TepMOIHHEAMAKHA SHTPOIAA TepMOTHIaMHIecKOH CHCTEMEL

Koparentnad cesze. Meroj saneHTHeiX caxnzel. OOMeHHBIH Mexannam ofpasosanus. Yenosus
BOZHHKHOBEHMA G- ¢ 7T- CBH3eH,

. Heofparumeie 1 o0paTHyble XMMHHUeCKHS peakiniy. M3aMeHeHNE CKOPOCTH IPAMOH K 0bpat-

HoOH peaki(uii B x0Ae peakinud. XAMHIECKOe pasHOoBecHe, KOHCTAHTA XHMHYECKOTO paBHOBC-
¢y, Ceisb KOHCTAHTH PABHOBECHA C H3MEHEHHEM 3Heprun ['ubtca.

KopanenTHas cBA3b. MeToa BaneHTHLIX cBa3el. JloHapHo-aKIenTOpHE Mexanuim obpasopa-
und. [lonsTre JoHOpa H akuenTopa,

OOpartHMEle XHMHYECKHE PeaKiiii, XMMHYECKOe PABHOBECHE: BIIMAHHE H3MEHEHHS KOHICH-
'Ep&I_IIIII BCUJ,C{:TB:, [']pJ-IHH\-lu}LJH]_HX :r"lu(;'['ll@ B peammn, BHEUTHETO JTABIICHHS H I'Elkinepﬂl'}'pbl_ HA
cocTosHHe XuMuveckoro pasHosecus. [Tpunuun Jle Hlarense.

KopatenTnas cea3b. Meroa BaneHTHbIX ceazel. TuOpuansaims aToMHBIX opOHTANEH: TOHI-
THE, BHIBL, FeOMETpHYeCKad HOpMa MOJEKY ¢ THOPHIHBIMH OPOHTATAMHE.

. Pactooprl. Pacrroperue, CpoHcTea pa3baBIeHHBIX PACTBOPOB HEXIEKTPOIHTOB, JABICHHC

HACLIIEHHBIX [TAPOE PACTBOPHTEIS HAI PAcTBOPOM (3aKon Paymns). TeMmeparypa saMep3anus
H TeMIEPATYDA KHITEHHS PACTBOPOB (ClecTBHA 13 3akoHa Payms).

. KOMIUICKCHEIE cogjihierd. QUHUBHRIC IOJIKESHHA KOUPAHHAUHORACH Teopun DepHepa:

CTPOCHHC H OPHPOJIA CBA3EN B KOMINEKCHRIX coennrennax, KnaccHpuRamms KOMITIEKCHEX
coemEHelHi. M3omMepus KOMIIEKCHBIX COETHHEHHAIR.

. Kommnekcarie coenunenns. MeTon BaleHTHEN CBA3CH. I'mbpumusaius aroMHusx opGrTanci

koMIiekcooOpasoparend. [IpocTpancTeeHnoe CTPOCHAE MOJIEKY.I KOMILIEKCHBIX COSTHHEHHH.



24. Pacreopst. Pacisopense. CBoierBa Pa3dasIeHHIX PaCTBOPOB HEDICKTPOIHLIOB, OCMO THYE-
ckoe masnenHe (3akoH Bant-Todida).

25. KopanentHas cBazb. MeTo BajleHTHEX chmaei. CrolicTBa KopaneHTHOH cemsH. Jlokatnio-
BAHHAA H [Ig/I0KaIH30BaHHAs KOBANCHTHASN CBS3b.

26, Xumideckas cBasb. [TonspHas v HENoJMpHAS KOBATEHTHAS CBA3b. JIUNonbHbIH MOMEHT H 3(-
(PeRTHBHEN 3apa1 Kak XapaKTEPHCTHEYN NOIAPHOCTH KOBATEHTHOH CRA3H.

27. TlonsapHeie 1 HenoIApHBE MOdekyikl, Onpelenedie cyMMapHOTO JHIOILHOTO MOMEHTA.
Caaise HpoCTpadcTBeHHOR KOHGUIYPALHH MOJIEKYITB H €€ MOTAPHOCTH.

28. Komnnexcupie coenanennd. Teopus KpUCTALUTHYECKOTD M0J14: OCHOBHEIE ToNokeHAs, Criek-
TPOXUMHYCCKHH paj MHrangoB. Okpacka KOMINIEKCHBIX COSIHHEHMI.

29. PacTBOpE! 2/1eKTPOJIMTOR, (JCHOBHEIC TIOIOKCHES TEOPHHE JIEKTPOINTHYCCKOH JHCCOMHALHE,
CunbHble B cnadbie 3nexTpoanTl. CieneHs JHCCOIMALMH JIeKTPOIATOB.

30. KomnnexcHele coenpaeHud. [lopeaerre npu pacTROpeHHH. TIEPBAYHAN H BTOPMYHAN J(MCCO-
nuaiEg. KoneTanTa necTORKOCTH KOMIUIEKCHEIX COSTHHEHHH.

31. HoHHA% CBA3E. ¥ CTIOBHA H MEXAHH3M 00pazosanui. CrelicHb HOHHOCTH CBA3d. CBORCTBA
HOHIOI CBA3H.

32. Aucconnanus CHIBHEX 2IeKTPOIHTOR, AKXTHEBHAL KoHNenTpanms. Koodduunent akrasaocTn
HOHOB, €10 CBH3b ¢ HOHHOH CH:1011 pacTBopa.

33, Tvccoumatms ¢1adbIx 1eKTponuTos, KodetanTta qucconyainuy, Ces3b KOHCTAHTHL HCCOLM-
AWK H CTENEHH THCCOMHANRE (3aKoH pa3fapnenus OcTeaibia).

34, Tncconmanmus Boael. KoHCTanTa quccorHanui Boasl MorHROE mpowsBeneHne Bonkl Bomo-
POAHBIE B THAPOKCIWILHBIH [IOKA3ATEIH.

35, Merannuueckas ceasn. MexannaM obpazosanms. CrolicTBa MeTATIHYECKO CBA3H.

36. PacTBOpHMOCTE MATOPACTROPHMELX coeqHHeHH . [Ipon3BedeHHe PaCTBOPHMOCTH.

37. MesxmonexynspHoe BanMozielictere. Ban-aep-Baalbeonsl cHNbl. OpHEATAIMORHOE, HAIYK-
OHOHHOE, THCIIEPCHOHHOE BIAMMO/IEHCTRHE. YC/IORHE H MEXAHHIM BO3HHKHOBEHMA,

38. Merannuyeckue 3MeKTpoAEL. MexaHu:3M BOZHHKHOBEHHA 3MEKTPOIHOrO NOTEHIHATA. Y pas-
Henwe Hepuera. Danspannueckuit sneMerT Jarnana-Sxobu. DnexTponemiyman cuna (3]1C).

39, DIeKipOXMMHYECKIS KOPPO3HSL: IPHUMHBI BOSHHKHOBEHNA, MEXAHHIM POLCCCa, MCTO/ 5 3~
IUHTBL.

40. Mesxnonexynsapioe B3anMoeticTsre. BogopomHas cRA3b: YCIOBHS H MEXAHH3M BO3HHKHOBE-
HHUA.

41. DnexTponns. KaToiHke nponeccs.

42. DIeKTPOIHI. AHOIHbIE IPOLECCHL

43, Xumudeckan kuueTHa. [[OHATHE CKOPOCTH peakiii. MrHOBEHHAS H CPEIAa CKOPOCTD.

44. Kumuveckas kuHeTura. OcxoBible (aKTOpPDL, BAASMIOMIKE HA CKOPOCTE XHMHHYCCKON PeaKIIMM.
TTpHpo,ia pearupyIOMAX BEIIECTE. JHEprHA AKTHBAHHA peakiiy, Y papHeHue AppeHuyca.

45. Xumuveckad KEECTHEA. (JCHOBAEIE GaKTOPH], BIUAIONIHE HA CKOPOCTh XUMHYECKOH PEAKIHH.
KonnerTpamuu pearupyioumx sewecrs. Kunernueckue ypapueus. IlomsTHe mpocTeix
CI0IKHEIX PeaKIHid.

46. Xumudeckan KHHeTHKa, OCHOBHBIC (PAKTOPEI, BIMAIONING HA CKOPOCTH XAMHYECKOH peaKimm.
3aBHCHMOCTh CKODOCTH PEAKITHE OT TEMIEpPATYPBL

47. KuMH9ecKan kndeTuie. Katanus. Bmisiie KaTaTH3ATOPA 18 SHCPIHIO dKTHBAILHH PeaKkiiH,

48. 3anava no TemMe TEKIMOHHEIX 38HATHI WM Ta60paTopHOro NPakTHKYMA.

5.3. CamocTrogTensnan pabora obyyHamerocs
Bonpoce! 1718 OPOBeIelAa KOHTPOIH CAMOCTOSTC/ILHOM paboTh:
I, Xapakiepubie 0coDCHHOCTH BEILECLE B PA3IMYHBIX A1 PEIAIHBIX COCTOAHRAX. LlapamMe pol, xa-

PAKTCPHIYHIIHE COCTOAHHEC XHMHYECKOH CHCTEMEBI IIpH ONPCACICHHERIX YC/I0BHAX: TCMIIepa-
TVpa, JaBneHHe, KOHOCHTPALHA,



2. ['az000pasHoe COCTOAHME BEWECT Ba. FlTeaTbHble H peaibubic Tasbl. JCHUBHbIE 3aKOHAL e

AllbHbIX Ia30B.

3. ¥maxoe cocrodsue BemecTra. [loHATHE BA3KOCTH H IOBEPXHOCTHOTO HaTsKeHHs, Kuaxne

KPHCTAIIEL

4, Teepaeie BemecTsa. AMOPhHHOE ¥ KPHCTALIHYECKOE cocTosmue. Kpucrainudeckas cTpyKTy-
pa. Monexy/ispHble ¥ HOHHEIE KpuCTAILIbL, JledeKTsl B pealibibiX KprcTaniax. Teepisie snex-

TROIHTEL

0 00 O b

JlMC1epCHbIC M KOIIOMIHBIE CHCTEMBI.
CopOums u copdIHOHRHEIE IIPOIECCEL.
DIEKTpOXHMHHECKHe Mponecerl. [IoTeHIMANE! METATUTHISCKHX H TA30BLIX JIEKTPOTOB.
DNexTpOXHEMHEYECKHE IPOLecCEl, [[OTeHIHATE PeioKCH-TCKTPOIOE.
INEKTPOXEMHAYECKIE Iponecchl. KHHETHKA dMeKTPOAHbBIX HPOLECCOB. Honspusamas.

10 FJIEKTPOXHMHYECKHE [IPOLECCEL. 3alIMTa METATIIOR 0T KOPPO3HH,
11. DnexTpoxumuyeckue ripoteccel. [lpuvMeHenne 3MeKTPOITH3A.

KUHTp-U.'lbﬁhle BOLPOCKE 11 5.3, BRIIOHYCHLL B OepedecHs BOOPOCOE A4 [DPpOBCACHHMA TCKYILCIw
KOHTPOOIA ¥COCBACMOCTH H ]'.lp()Me}K}'Tﬂ‘T[-IOﬁ ATTECTAllHH 10 WTOraM OCBOCHHA THCHHIITHHBI.

QoHI ONCHOYHBIX MATEPHANOB i NPOBETENHA ATTECTALHM YPOBHH C(OPMEPOBAHHOCTH
KOMITETEHTIHI O0YHAIOMAXCS M0 THCIHIUTHEE 0(OPMIINETCH OTACIBHEIM JOKYMEHTOM,

6. YUEBHO-METOAHYECKOE H HHOOPMAIIMOHHOE
OBECTIEYEHME U CI{ATLIAHEI

OBIIAS U HEOPTAHUYECKA S XVMUH

6.1. KauroodecnedensocTh

HammMeHORaHHE MHTEPATYPEL ABTOP,
Ta3BaHHe, BUI H3TAHNSA, H3IaTCIbCTBO

T : I“tﬁi H3IaHHI
|

KIIMI'OOBECTIEYEHHOCTD

Hamiume B 31eKTPOHHOM xaratore 3BC

OcHogHad THTEpaTypa

Capunxuda E. B., Muxaiios B. A., Ku-
cenés 10. M., Copoxura O. B., Anukbe-
poga Jl. 10., asrmosa M.H., Eaduvos
B.}. O6as B HCOPTANHYCCKAN XHMEA:
B 2 1. OcHoBrl oOmelt xumun. M.: Jlabo-
paropHs 3HaHHH,

2018

https://znanium.com/catalog/document?id
=335885

Ackaposa JI. X. Xumus, M.: @JIMHTA. 2018 https://znanium.com/catalog/document?id
=328191
Mapremosa T, B., Cynouuukas . 1., 2021 https://znanium.com/catalog/document?id
Areesa H0. C. Heoprauudeckas XMMHAL =366968
M. MHGPA-M.
| Opmar H.A. O6mas B HeopraHHYecKas 2006 117 new. sk3. B bubmmoTeke Bal'y

XHMHSA: TPAaKTHEYM 718 CTYICHTOB XH-
MHYCCKIY, XHMHKO-TEXHOJOTHYICCKHY H
DROIOTHYECKHX Clielansnocreil. Bna-
mumMup: Bal'y.

B0 _ JlononHATENbHAN IMTEPA] rypa
Eidumos B. M. Ocuosst o0uiei xuMua. 2019 https://znanium.com/catalog/document?id
M.: HHOPA-M. =372542
Opin H.A. CrpoeHue atoMa ¥ XHMHYe- 2010 272 meu. 3x3. B oudnmoTexe Bal™y

ckas cea3b; yuednoe nocodne. Bnamu-




| mmp: Bal'y.

6.2. IlepHognuecKiie HITAHHA

Kypraisl:

«Y CIIeXH XHMHH»

({X}II\(H.‘FI H XHMHYICCEAT TCXHOJIOIHA
«bHOME HHITHHCKAA XHMMI»

G XHMHYSCKAA TEXHOTOTHIY

6.3. HarepHeT-pecypeel.

1. hitp:/www.seirus.com/

2. httpwwwihtik. lib.w!

3. http:www.v] Ok.ru/books/

4, htip://www.iupac.org/

5. http://194.67.119.21:89%/GetContentForm.asp
. it

Jiwww.abe.chemistiry. bsu.by/current/fulltext.hiim

i}

7. http:/www.anchem. ru/literature/
8. hitp://www.sciencedirect.com
9

. http://chemteq.ru/lib/book

10. htip://'www.chem.msu.sw/rus

11. http://djvu-inf.narod.m/nelib.htm

12. http:/fwww.clsevier.com/
13. http:/www.uspkhim.rw/
14. hii

Jwww.strfru/database.aspx

7. MATEPHAJIbHO-TEXHHYECKOE OBECTIEYEHHE
JTHCIATLTHHBI

OBLIAA M HEOPI AHUMYECKAA XEMIIA

Jlnsa peanuzanyy JanHoH THCIMITIMHEI HCIONB3YEOTCH Ay THTOPHH 11 IPOBE/ICHHS IEKITHOH-
HbIX W J1aD0PaTOPHEIX 3aHATHH, TPYINOBLIX H HEIHBHIYATLHEIX KOHCYIBTALMH, TEKYINEr0 KOHTPOLL
H NPOMEKYTOUHOH ATTECTAIIHH, A TAKYKE aYTHTOPHA JUIA caMocToaTenbroi paborel. JlaGopatopHeie
paboTel IpoBOIATCS B NabopaTopHi Kadeapsl XHMHM,



PaBouas nporpamma JHCLHILIHABL COCTABIEHA B COOTBEICTBIH C rpebosanmmn PIOC BO wo

panpasnesno 18.03.01 Xummdeckas TEXHOIOTHIL.

e BT
Pabovyio mporpamMmy corimﬂg;ﬁ:___ =~~~ TTX.H. npodeccop kadeapst xumui CyupHoBa H.H.

Penensent
&&u- K.XH. BELILC. JIaBOPATOPHN XHMEYECKOI0 anaimsa P1BY «delepalbHbIA LCHTP
| %
OXPaHHI 3/10pOBEA KHBOTHENX) Bosbuakos J1.C.

ITporpasya paceMOTpPEHa H 0/100peHa Ha 3aCCIAHNH Kafenps! XHMHH
TIpoToxon Ne oT 20< “Tona

———
3apemyromuii kadenpod — ”/;LW“‘-—_‘-;CWEPHUBE[ H.H./

Palouan por paMma PAcCMOTPEHa M 0n00peHa Ha 3aCej1aH i yueDHO-MCTOMYECKOH KOMUCCHH HATTPAB-

memms  18.03.01 XuMaueckad TEXHOMOTHA.

Mpotokan Me_{ o1 _ 30 JF 204,/ roma

[MpejcesaTenb KOMUCCHH

Maunos 10.T./
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JIMCT HEPEYTBEPACAEIIAA
PABOUEH MPOIPAMMbI JHCLHILTUHLI

Pabouas nporpaMma ogodpeHa Ha yaeDHEL 101

[Tpotokon 3aceanus kademphb No ar roga

Jasenyiowui kabenpoi

PaGouas nporpamma ofiofipena na vueGHbIi rox

TTpoToxon 3ace/laHAd Kadeapsi No oT rona

Rapenyioinuil kadenpoi

PaGouas nporpanma ogobperna Ha yueDHbIt 1o

TTpoToKon 3ace/ianus Kahemprl MNo or rojga

3apcayvionmil kadempoi




JIACT PETMCTPALIAM M3MEHEHUIA

B paGouyio NporpaMMmy JHCITHILIMHB!

OBIIIAS M HEOPTAHMYECKAA XM
ofpazosarenEHON IPOIPaMMBl HANPABICHHS TTOITOTOBKH 18.03.01

XuMHYECcKad TEXHOIOIHA

r Homep BHeceHEl H3MEHEH s B 9acTh/pasjens | Menonnn- OcHoBaHUE
| HAIMECHEHMH | pafoyeil nporpaMMbl Telb {noMep | JIaTa POTOKOIA
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