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1. HEJA OCBOEHMS JACHHUILIAHBI

Llensmu ocBOeHMS JTHCHMILIMHBL «XHUMUS» SBISFOTCA: O3HAKOMIICHUE
CTYNEHTOB C KOHUENTYalTbHbIMH OCHOBAaMH XHMHH KaK COBPEMEHHOM
KOMIUTEKCHOW HayKW, HM3y4YalolleH 3aKOHOMEPHOCTH MPOTEKAHHS XHMHYECKHX
IPOIECCOB B3aUMOIEHCTBHA BELIECTB; (JOPMUPOBAHHE NPEACTABICHHN HAYYHOTO
MHPOBO33PEHHA Ha OCHOBE CHCTEMHBIX 3HAHHH O cOCTaBe, CTPOEHHH M CBOHCTBax
XHMHYECKHX RIEMEHTOB H UX COCAUHEHI.

3anayH AHCHHILIHHDI:

® I3YYEeHHC OCHOBHBIX 3aKOHOB H KOHLIEIIIHY XHMHH, C LETBI0 IPHUMEHEHHS
HX IIPH M3Y4YCHHH MOCHEAYIOUIMX CIEIHATBHEIX MACIIHILINH;

® HM3YYeHHME TIPOLIECCOB B3aMMOMACHCTBUA BEINECTB M MX COEAHHEHUId,
3aKOHOMEPHOCTEH IIpOTEeKaHUs XHMHYECKUX PeaKLimii;

® TNPHMEHEHHE MOJIYYE€HHBIX TEOPETUYECKHUX 3HAHHHM TS PEIICHUA PAa3THYHEIX
NPaKTHYECKUX BOTIPOCOB,;

® OCO3HAHWE POJIH XUMHH B IPOLIECCE OXPAaHE! OKPYIKAIOIIEH CpeIbl.

2. MECTO JUCIMILIJIUHBI B CTPYKTYPE OIIOII BO
Juciymiraa oTHOCHTCS K 6a30Boil yacTH yueOHOro 1aHa.

JlaHHbIA Kypc onMpaeTcs Ha 3HaHWS, NOJMyYeHHEBIE CTYAeHTaMy IIpH U3YUeHUH
3Kk U MaremMaTHKH. [lomydeHHBle CTyACHTAMM 3HaHHS HEOOXONMMEl TpPH
H3yYeHHUH IUCLHILUIMH, Kak 0a30BOM YacTH, TaK M BapHATHBHON YacTH y4eOHOro
TUIaHA.

3. KOMIIETEHIIMHA OBYYAIOIIETIOCS, ®OPMUPYEMBIE B
PE3YJBTATE OCBOEHUS TACITAIIINHBIL

B mporecce OCBOEHMsI JaHHOM JUCUMIUIMHEL CTYAEHT (GopMHpyeT H
JACMOHCTPUPYET CIeAyIolHe OoOINeNnpohecCHOHATBHbIE W  OOHIEKYIETYpHEIE
KOMITETeHIIHHN:

- CIIOCODHOCTH JIeMOHCTPHUPOBATH 3HAHHE TEOPETHUECKHX OCHOB pabodmx
TIPOIIECCOB B SHEPreTHYECKUX MalllMHAX, annaparax d ycraHoskax (OITK-3).
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ACMOHCTPHPOBATE CICAYIOIIHE PE3YIBTATEI 06p3.30BaHI’I5[Z

B  pesyaprare

OCBOCHHA

JAHCIIUIINTHHbBI

o0y4arommiics

JOTAKCH

1) 3HaTh TEOpeTHYECKHE OCHOBBI PabO4HX IPOLECCOB B YHEPIeTHYECKHX

MaIlWHaX, annaparax u ycraHoskax {OI1K-3).

4. CTPYKTYPA U COJAEPKAHUE JUCHHUILIUHEBI "XUMUAA"

O6111ast TPy A0EMKOCTE JUCLIMITIMHBI COCTABIIAET 2 3a4eTHBIE eMUHUITE], 72 4acoB.

DopMBI
Buaet yaeOHoii paGoTel, BKIIOUYad O6beM yuebHOH TEKyLIero
< | caMocToATembHYO paoTy CTyAEHTOB paBoTh! KOHTPONA
3 W TPYAOEMKOCTE (B Hacax) C MPUMEHEHHEM | YCIIEBAEMOCTH
Ne P £l 2 HHTEPAKTHBHLIX | (o nedersam
o a3fien o | B
o/n JHCUHATTAHBL 2 E g % z METOHO?) cemecmpaj
Ol 5| = o T g = a| (Buacax/%) thopma
S5 2 £ & H H B p| ™ NPOMEKYTOTHO
T § E: |&¢ 2EE i
= o \§ sl - B = aTTecTalyH
= = pa o cemecmpam)
1 2 3 4 5 6 7 8|9 10 11
1 | OcHoBHbIE |1 2 2 2/50
MOHATHA H 3aKOHBI
XHMHH.
Homenknarypa
HEOPraHUYECKUX H
OpraHHuYecKuX
COC/IMHEHWI,
2 | Nepuogndeckas 113 2 2 2/50
CHCTEMA.
CospeMeHHas
dopMyTHpOBKA PeTIHT-
NEPHOIHIECKOLO
KOHTpONE Nel
3aKOHA,
XuMHyeckas cBA3b
H CTPOEHHE
BELIECTER.
3 | OcHoBbl 1[5 2 2 2/50
XHMHYECKOH
TEPMOJHHAMHAKH,
4 | Xumuueckoe H 1|7 2 2 2/50
tazosoe
PABHOBECHE.
O0parnMocTh —
XHMHYECKHX
KOHTpOJE Na2
TIPOLECCOB.
Knaccudukais
tdazoBrIX
PABHOBECHIA.




Ilpopomxenue Tabauupl

1 2 3 4 5 6 7 8|19 10 11

5 | Xummaueckue 119 2 2 2/30
CHCTEMBI.
Pacteopst.
Kucnotho-
OCHOBHBIE
TIPOLIECCHL B
pacTBopax.
JAvcnepcHeie
CHCTEMEL.

6 | OcHOBLI 1|11 2 2 2/50
3IEKTPOXHMUHY.
XuMu4eckue
HCTOYHUKH TOKA.
JnexTponm.
Kopposus
METAJIOB.

Pe#iTynr-
KOHTPOJIB Ne3

7 | Homumepsr 1 1|13 2 2 2/50
OIHIOMEDHI.

8§ | Xumuueckasn 1 |15 2 2 2/50
HIeATHDHKALIMA
BEILICCTB.

9 | MeTtasie! ¥ [ |17 2 2 2/50
CIUIABLIL.

Beero 18 18 18/50 3k3. (36)

Coaepxanue Kypca

1. OcHogHble HOHAMUA U 3AKOHBI XTUMU
1.1. OcHOBHBIE TIOHATHS XUMHH,

IloHdTre 3neMeHTa, NPOCTOTO M CHMKHOIO BEIIECTBA. ATOMHAA eIUHHIA
Macchl. ATomHas Macca. KoawdecTBo BemlecTBa — MOJb. MonspHas u
MoOJIeKyJIsipHas Macca. BanenrtHocts. CTeneHs OKHCIIeHus:, DKBHBAICHT, MOJIbHAs

Macca DKBHBAJICHTA.




1.2. OcHOBHEIE 3aKOHEI XHMHH.
3aKOHBI CTEXHOMETpHH. ['a30BbIe 3aK0HBI, 3aKOH 3KBHBATIEHTOB.
1.3. HoMeHKIaTypa HeOpPraHH4eCKHX U OpraHuYecKHX COelHHEeHH,

Knaccuduxarms HEOPraHUYeCcKHX COCAMHEHHUH. HoMenxnatypa
HCOpraHu4yeckux coejpuHeHud. Knacchmbukanms opranudecKux CoenHHEHMI.

HomeHnxnatypa ankaHOB.

2. Illepuoouueckasn cucmema u XuMuuecKkas cea3o

2.1 Crpoenue atoma. KBaHTOBO-MeXxaHHUYecKas MOJENh aroMa. ATOM Kak
cinoxHas cucrema. CTpyxTypa sAmpa: MNpPOTOHBI M HEHTPOHBL DJIEKTPOH.

KopnyckynapHo-BOIHOBEIC CBOMCTBA BIIEKTPOHA.

KBantosbie uucna. CTIpykTypa sHeKTpoHHBIX oGomouek. Pacrpepmenenne

3JIEKTPOHOB Ha YPOBHSX U NojaypoBHax. [Ipapuna KneukoBckoro.
OcHoBHBIE 3aKOHOMEPHOCTH pacipeelieHHs 3€KTPOHOB B aTOME.

CrpyKTypHBIe H CTPYKTYpHO-rpaduueckue GopMyJIbl.

CoBpemenHas  QoOpMy/HpOBKa II€PHOAHYECKOr0 3akoHa. CTpykTypa
COBPEMEHHOW nepuHoauueckod cuctemel. [lepwon. [I'pymma. Tumuaueckue

3JEMEHTBI. DNeKTPOHHBIE aHAIOTH,
DHeprus HOHM3aIMH, CPOJCTRO K NEKTPOHY. DIEeKTPOOTPHLIATEILHOCTb.
3meHeHHe OCHOBHBIX XapaKTEPHUCTHK aTOMOB 110 IIEPHOAAM M TPYIINaM .
S-, p-, d- 1 f- aneMenTHI. BajieHTHEBIE 2T€KTPOHEL

2.2. XvMH4ecKas CBA3b M CTPOEHHE BEIIECTBA.




IMoustne xuMHYeckoit cBsf3d. [IpHpoOsa XHMHYECKOH CBS3H. Buner

XUMHYeCKOM CcBsiz, OCHOBHEIE XApaKTCPUCTHKH XUMHYECKOH CBA3H.

KoBasieHTHast H MOHHAA CBS3b: 06pa30BaHHe CBA3H, XapaKTepPHCTHKA CBA3H,

CpaBHEHHE KOBAJIEHTHOH U HOHHOH CBS3H.

!
2.3. Bopoponnast cBs3b. JloHopHo-aknenTopuas cBs3b. Mertammnyeckas

CBA3b.

3. OcHO8bI XUMUYECKOU MEPMOOURAMUKY
TepmoannaMuyeckad cucrema, Baza, KracCHPHUKaUA CHCTEM.

Buytpennsaa oHeprus. IlepBriif 3akOH TepMOAWHAMHKH.  JHTAIBITHSL.

CTaH,IIapTHOC COCTOAHHE BEIIIECTRA.

3akoH I'ecca. OcHOBBI TepPMOIMHAMHKH. BTOpOil 3aKoH TepMOJHHAMMKH.

SHTpOIHA. DHEPreTHKA XHMUMECKUX NIPOIECCOB.
4. Xumuueckoe u ghazosoe pasnosecue

4.1. OCparuMocTh XHMHMYECKHX TIpoiucccoB. KOHCTaHTa paBHOBECHS.
Biusnue BHEWHMX M BHYTpeHHHX (GakTOpoB Ha pasHoBecue. Ilpunnum Jle-

IllaTense-bpayHa.
4.2, XuMHdecKasd KWHETHKA U KaTaTus.

OcHoBHble ypaBHeHua KHHeTHKH. KoncTtanta cxopoctu.  ®akropsl,
BIMAIOIIHE HA CKOPOCTH XMMHYECKOH peaklUWH, KHHETHKA MPOCTEIX H CIOMKHBIX

peaKIuii.

Biusinue temmepaTyphl Ha CKOPOCTh peakUuH. YpaBHEHHE AppeHHyca.

OHeprus akTuBanuy. TeMreparypubiii KoahOHOMEHT CKOPOCTH PeaKIiHi.

KuHeTHKa reTeporeHHbIX [poreccos. ' OMOreHHbIi U reTeporeHHbIH KaTalns.
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5. Xumuueckue cucmemot

Cnocodpl  BBIp2OXEHHS KOHLEHTpPAlMH pPacTtBOpPoB. KUCIOTHO-OCHOBHEIE
IIPOIIECCHI B PAaCcTBOPAX. JNEKTPOJHTHE H HEIJICKTPOIHMTHI, CHIBHBIE H cllabble
aneKTponuTel,  Teopus  slekTpoauTHYecKod — AMcconmanud. KoHcTaHTta

AHCCOITHaUMM, CTCIICHD AHCCOILTHUAITHH, AKXTHBHas KOHICHTpPAIIHUA.

Bomoponueiit noxazarens pH. MonHoe npoussenenue Bomsl. llonsrue o6
HHAHKaTopax. OKMCIMTENBHO-BOCCTAHOBUTENbHEIE TIPOLECCH] B pacTBOpax.

Oxucnutenu u BoccTanosuTenu. Cpena peakime. Metos anexTpoHHOre GanaHca.
6. Dnexkmpoxumuyeckue cucmemol
6.1. Xumnyeckre HCTOTHHKH TOKA.

OnekTpoaHbsle NOTeHuManbl. CTaHAAPTHEIE 3CKTPOAHBIE IMOTEHIMAIBL.
MeTtannuveckue sneKTpoabl. ["azoBble anexTpoasl. Boxopoxusrit anextpon. Pacuer
H H3MepeHHe INOTCHUHANO0B 3JIeKTpoAoB M JJC ranpBaHHYecKHX 3JIEMEHTOB.

XUMHYECKHEe UCTOYHHKH TOKa.
6.2. JneKTponus.

Cymnocte 5neKkTpoin3a. JNeKTPONU3 PacTBOPOB H PACIUIABIACHHBIX Cpel.
3akonbl ®apanes. Ilpumenenne snexrponuza. ITonyuenue rasos (Bomopona,

KHCJIOPOJIa, XJI0pa U JIp.) METOZOM 3JIEKTPOJIH3A.
6.3. Koppozus MeTamios.

Tunel KOppo3MOHHBIX pazpyllieHHH. XHMHYECKas H 3JIEeKTPOXHMHUYECKAs

koppo3usa. CriocoObl 3aIIMTEL METALIOB OT KOPPO3HH.
7. Ilonumepeor u onuzomepel.

OJIHI‘OMepI:I H INOJIHMCPBI. OCHOBHBIEC ITOHATHA H KJI&CCH@)HKE[HHH. MGTOI[I)I

NOoNyYeHHs  TonyMMepoB. [azoHamonHeHHBle  moauMeprl. Hcmonn3oBaHue




HOJMMEPOB M TIJIACTMACC B CTPOHTCIBCTBE. HOJIHBTHJIGH, NNONHUIIPOIHJICH,

TIOJIMBHHUNIXIIOPUL, MONUTETPAPTOPITHIEH.
8. Memoowu ananuza xumudeckiux eeutecme.

Knaccudukarmms MerofoB ananuza. [[oHSTHE AHAJIMTHYECKOTO CHIHANA.

XHUMHUIECKHE MCTOAbI aHAJIN3a: TPAaBUMETPUA, THTPOMETPHSI.

IlonsTHE O @HBHKO-XHMH‘{eCKHX H (1)H3H‘I€CKHX METOaX aHallkM3a BCIUCCTB.

Macc-CleK TPOCKOIHA.

Ot16op npo®. Ananuz BOABI: (DH3MKO-XHMHYECKMI M XHMHYCCKHH aHAIH3

Bozel. Onpeaenenne pH. Onpenenerne :KeCTKOCTH BOIBI.

AHanys rasoB M AbIMOB, aBTOMATHYECKHH aHAM3 ra3oB B TpyGoNpoBo#ax.

Xpomarorpadus. Ananus npoaykros cropauus (CO, CO,, NO, NO,, SO,).
9. Memannst u cnaagst.

PacnpocTpaneHHOCTE M COCTOSHHE METAJUIOB B Tpupoge. Du3HuecKHe,
(DU3UKO-XHMHYECKHE H XUMHYECKHC CBOMCTBA MeTamioB. OCHOBHBIE CIIOCOOEI

[MONNYYCHHA METANIIORB, MerTannuueckne CIIaBbl U KOMITIO3HTBI, HX UCIIQJIB30BAHHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOTHH

ITpenoHeceHHe TEOPETHYECKOTO MaTePHANA OCYILIECTRIACTCS KaK B BHIE YCTHBIX JIEKIHIH,
TaK U C IPHMEHCHHEM 3JIEKTPOHHEIX CPEICTB 00VUCHHA.

B xayecTee IEMOHCTPAMOHHOTO MaTepHAla HCHIONL3YIOTCs llepHonuueckas cHCTeMa
J.H. Menneneepa 1 Apyrue CripaBOYHbIE MATEPHANIBL.

Hekoropeie pasnensl TEOPeTHHECKOTO Kypca pPacCMATPHBAIOTCH €  MCNONB30BAHHEM
OHEPEKAIICH CAMOCTOATENLHOH paboTEl: CTYXEHTHI IONYHaOT 3aJaHHe Ha H3YUYEHHE HOBOTO
Marepuala o 1o H3JI0KeHH Ha NeKIuH.

JUtd  Jy4dInero OCBOEHHMS TEOPETHUECKHX OCHOB B MpOLECCEe HM3YydYeHHs
JHMCHHIUTHHBL HCIIONIB3YIOTCA JIabopaTopHbie paboThl, MMO3BOSIOLME HACTSAHOIO
NPEACTaBUTh MHOTHE XMMHUYECKHE TIpouecchl. I'pynnoBas pabora B XxuMHUecKo

naGopaTopHH CTHMYIHPYET COrJJaCOBaHHOE B3am0ﬂeﬁCTBHe MCHAY CTYACHTAMH,
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OTHOIICHUA B3aMMHOH OTBETCTBEHHOCTH H cOTpyAHHdecTBa. JlaGopaTopHsie
paboTel  BBINONHAKOTICA MO «JlabopaTopHOMY TIPAKTUKYMY 110 XHMHH»,
pa3paGoTaHHOMY NPHMEHMTEIBHO IS CTYJCHTOB HEXMMHYECKOTO MpOQHIIS.
[MonyyeHdble DKCIEPHMEHTANBHBIC JaHHBIE 3alTUCHIBAIOTCA CTyAEeHTAaMH B
pabouyto Tetpans. Ilo wuroram kaxmoif naGopaTopHoil paGoTE  CTyIeHT

odopMIISeT MUCEMEHHEIN OTYET.

Hanuyre Takoro npakTHKyMa IT03BOJIAET CTYASHTaM 3apaHee [10/[rOTOBUTHCSA
K cobeceJOBaHMIO WM TECTHPOBAHHUIO TIPH «3allUTe» KOHKPETHOH nabopaTopHO

paboTEHL

6. OUEHOYHBIE CPEACTBA J1J5 TEKYUIEIO KOHTPOJIA
YCIIEBAEMOCTH, MPOMEXKYTOYHOM ATTECTAIIMM 110 UTOT'AM
OCBOEHMNSI

JUCLUUILIMHBI H YYEEHO-METOJHYECKOE OBECIIEYEHHE
CAMOCTOSITEJIBHOH PABOTHI CTYJAEHTOB

J1s TeKyIero KOHTpOJIs YCTIeBaeMOCTH CTYACHTOB MCIIONB3YIOTCS PeHTHHT=
KOHTpOJIb, @ Tak K€ TMpoBepounple paGoTel (TecThl) ML KOHTPOJS
caMOCTOATENIbHON pabotsl. [IpoMexyTouHO# arrecTaumeli 1Mo HTOraM OCBOGHHS

JAHCHHIIJIMHEBI SBJISIETCS 3K3aMEH.

IlpuMepsl 3a1aHuil 71 NIPOBEACHHS PEHTHHI-KOHTPOJIA:

Peittunar-kouTpois Nel

1. BeramcnuTh MONApPHYHO Maccy SKBHBaleHTa MeTamna, ecnu 0,493 r xiopuma
3TOro MeTaiuia nocje o6paboTku HUTpaToM cepebpa obpasosanu 0,861 r xnopuzaa
cepebpa.

2. Cronsko rpamMoB CuSO,4-5H,O Heo6xoauMo B3sTh A1 Opurotosenus 400 mu
0,2 H. pacrBopa cynb(aTa Menu?




3. PaccraBuTh KO3(QHIHEHTH B ypaBHEHHSX peakiMil, yKa3aTh OKHCIMTENb H
BOCCTAHOBUTEJIb!

H,504 (paz6.) + Mg — H,S +
MnSQ, + KCIO; + KOH —
PeHTHHI-KOHTPOME Ne2

1. Cymma koa(pduurentos B ypaBHenue peakuun: KMnO,+K,S0;+H,0 pasha:
a)l36)20B)151)9

2. Kax u3MeHseTCs IPH HeoOpaTHMBIX NIPOLEeCccax SHTPOIH |
a) He M3MeHseTcd 0) ee H3MEHeHHe BCer/a ION0XKUTENEHO  B) ee H3MeHEeHHe
BCEraa OTpUHATEIIBLHO

3. TepMOOHMHAMHYECKHI IOTEHIHAI, YOBLIbL KOTOPOTO B KBa3HCTATHYECKOM
H30TEPMHYECKOM IIpoliecce paBHA paboTe, COBEPIIEHHOMN CUCTEMOM HaA
BHELITHHMH TEJAMU HA3BIBAETCS

a) ceoboxHo# »Heprueit | mbGca 6) cBoboyHOM 3Heprueit ['ensMrosLa
B) DHTAJIBIIHEH T') SHTPONMHEH

4. CkopocTh peakuuu 4FeS;+110,=2Fe,05+8 SO, nossicutcs npu
a) NOBBIICHHH JaBIEHNs WIH [IOHWKEHUH TEMIEPATYPEI

0) HOHMXXEHUH TEMIIEPATYPE] HIIH MOHMXEHHUH NABICHHSA

B) M3MeIbYEHHH [TUPHTA HITH 1IOBBIIIEHHH TEMIIEPATYPBI

I') U3MENBYCHUH THPUTA MITH HOBBILIEHUH KoHeHTpau SO,

5. B Kakylo cTOpOHY CMECTUTCS paBHOBECHS ITPH MTOBBILIEHHH JaBICHUS B
ypaBHeHHH peaknud 3H,+N,<—2NH;
a) BpaBo ) BIEBO  B) HE H3MEHAETCS

6. Onpenenure pH pacrsopa, B 1 am’ KOTOPOTO COLEPKHUTCS I'MJIPOKCH] HATPHS
Maccoi 0,1r. uccommanuro menoyu CUHTATh TOTHOMH.
a) 6,8 B)l1,4 6) 13,5 r) 1,89

7. Ecnu Mertann pacrnolloxeH B 3IeKTPOXMMHYECKOM PAy Iocie Boaopoaa (T.e.
or Cu 10 Au BKIIOYHTENBHO), TO IPH 3NEKTPONIH3E PACTBOPA CONH TAKOIO
MeTaa:

a) BOCCTAHABIIMBAETCH CaM METAII
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0) Ha KaTofe OyZYT BOCCTaHaBIMBATHCA MONEKYJIBl BOABL € OOpa3soBaHHEM
BOAOpOIA
B) BOCCTaHABIMBATLCA OyIEeT M CaM MeTaILT, B MOJIEKYJIbI BOJBI

8. Bropas crynens ruziponusa NazPO, coOTBETCTBYET YPaBHEHHIO PEaKLHH:
a) N&3PO4+H20HN321‘IP O4+NaOH 6) NaH2P04+ HQOHH3PO4+N2[OH
B) Nagl‘]P 04+H20<—>N8,H2PO4+N30H

9. Kakoe pu3nKo-XxHMHYECKOe H3MEHEHHE [IpeTeplieBaeT METAJII IPH KOPPO3HH:
a) OKHCIeHHE 0) BoCCTaHOBIIEHHE B) o0pa3zopaHHe
CJIOKHOTO KOMILIEKCa

10. Kaxoe u3 JaHHBIX BEIIECTB ABISLETCH CAOBIM 3JIEKTPOITHTOM
a)NaCl 6)HNO; 8) HCI r)AL(S0y);

Peittuar-koaTpons Ne3

1. BI)I‘IHCJIHTB 2.40.C. H HAITHUCATE CXCMy raJIbBAaHHYCCKOI'0 3JICMEHTA,
COCTABICHHOI'O M3 BHCKTPO,I[OBI

1) PtH, | 0,018 HNO, o =21%

2) Zn |02M  ZnClL, £=0,5

IMosyyeHHBIe pe3yIbTaThl HCIIONB30BATh MPU OTBETE HA 2-if U 3-if BONPOCH.

2. Kakas peakuus OyneT IpoTeKaTh Ha aHOJIE NIPH 3aMBIKAHUM BHELIHEH LemH
rajisBaHHYECKOT0 3JIEMEHTA, yKa3aHHOTO B 1-M Bompoce?

3. Kakaa peaxuus OyJeT IpoTeKaTh Ha KaTo/le MPH 3aMBIKAHWK BHELIHEH [enu
ralbBAHHYECKOI0 3JIEMEHTa, YKa3aHHOro B 1-M Bompoce?

4. Kax m3mMensiercsa pH pacTBopa B IPHKATOAHOM IIPOCTPAHCTBE MPH 3ICKTPOIH3E
BOJHOI'O pacTBOpa XJOPH/IA KaJIHA?
5. Kaxo# mpouecc npoTekaeT Ha rpaUTOBOM aHOMe IPH DIEKTPONH3E BOAHOTO

pacteopa KOH?

6. BEIYMCIHTB 3IEKTPOXMMHYECKHH SKBUBAIEHT XJIopa B JI/(A* uac)

7. Uepes pacTBOp HUTpaTa ABYXBAIEHTHOTO METAIa MPOIYCTHIM TOK CHIOH 2A
B TeyeHHH 40 MHH., ITpH 3TOM Bblaenunock 4,992 2 metanna. Hassate cons.
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8. JenesHble U3menus IPH HUKSIHPOBAHMH MTOKPLIBAKOT CHAaYaja MEObIo, a NOTOM
HukesieM. Kaxoli niponiecc nporekaeT Ha aHO/E IPH MOBPEXKAEHHH 3TOTO
AByXcioiHoro mokpetus B 0,1 H. pacTBope THApoKCcHaA HATPUA?

Ep. = -0,161 B; E¢,=+0,027 B; Ey; =—0,128 B,

9. B 0,1 H. pacTBOpe CONSHON KHCIOTHI OIYIIEHEI [10 OTASILHOCTH MeIHas,
cepebpsHas 1 30710Tasd NpoBonokH. Kakas nposonoka GyneT KoppoaupoBats ¢
BOAOPOIHOHN Aenoaspu3anueii?

Eey =+0,154B; Ea, =+0,348 B;

EAg = 0,277 B; E uz — — 0,059 B

10. B kaxoii cpesie NpH HapyIIeHHH OJOBSIHHOTO MOKPEITHS XeIe30 GyIeT
3awmymeno donee vagexso - 0,1 u. HCI; 0,1 5. NaCl; 0,1 5. NaQH ?

KoHTponbHbIe BONPOCEH! IS IIPOBEACHHS IIPOMEIKYTOUHOM aTTecTaliy (BOIPOCH

K DK3aMeHY):

IHonamue anemenma, NPOCMO20 U CROICHO20 EEUIECTNEQ.
Amomnan edunuya maccwr.

Amomnan macca.

Konuuecmeo sewyecmsa - monw,

Monapraa u monexyaspuas macca.

Banenmnocme.

Cmenens oxucnenus.

Jxeueanenm, MONbHAA MACCA IKBUBAREHNA.

. 3aKOHbI CIeXUOMEMPUL.

10. I'azoebie 3axoHbi.

11. 3axon sxeusarenmos.

12. Cmpoenue amoma.

13. Ksaumoso-mexanuueckas modens amomd.

14. Amom Kax CloxicHAA cucmema.

15. Cmpykmypa A0pa: npomonsl 1 HelimpoHol,

16. OnexmpoH.

17. Cmpyxkmyproie u cmpykmypHo-zpaguieckue gopmynet.
18. Cospemennasn hopmynuposka nepuoouueckoz0 3aKoua.
19. Cmpyxkmypa cO8peMeHHOt NePUOOUHECKOTE CUCTIEMbL.
20. Hlepuoo, zpynna.

21. Tunuueckue 31emernmol.

22. DnexmpoHHble ananozu.

23. Fnepaun uoHusAUUU, CPOOCMEBO K INEKMPOHY.

24. InexmpoompuyamenvHoCmb.

25. Hamenenue 0CHOBHBIX XaPAKMEPUCIMUK AMOMOE NO REPUOOAM U 2DYRNAM.
26. Tunvr 83auMOo0eticmeus MOTeKL.
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27. lIpupooa xumuuveckoii cesasu.

28. Ocroenbie 8UObI XUMUYECKOU CBAZU; KOBANIEHMHAA, UOHHAA.

29. Ocro8Hble XapaKmepucmuKu XUMuYeckou cessu.

30. SHepaus, OnuHa, HANPABIEHHOCHIb, HACLIYACMOCHTb, NONAPHOCH®.
31. Tepmoounamuyeckasn cucmema, ghaza, kraccupurayus cucmen.
32. BHYmMPpEHHAS SHEeP2UsL 1 DHMARbNUA.

33. 3axonwsr I'ecca.

34. Onmanenus 06pa308aHUA XUMUHECKUX COCOUHEHUIL.

35. Oumponus u ee usMeHeHue 6 XUMUYECKUX NPOYECCax.

36. Onepeua I'ubbca.

37. 3asucumocms  CKOPOCMU  XUM. peaxyuu om KOHYeHmpayuu
MeMREPAmypbol.

38. Koncmanma ckopocmu peakyuu.

39 Crxopocmb 2emepozenHbIX XUMUYECKUX PeaKyull.

40. Xumuwecxoe u pazoeoe pasrogecue.

41. Obpamumocme XUMULECKUX NPOYeccoe.

42. Brusinue 6HeutHuX U 6HYMpPeHHUX (haKmopo8 Ha pasHosecue.

43. Venosua camonpousgoibHO20 NPOMEKAHUS XUMUHECKUX DeaKyu.
44. Yenosua xumudeckozo pasHosecus.

U

45. Koncmauma paeHoeecus u ee c6i83b C MePMOOUHAMULECKUMY

napamempamu.
46. Ilpunyun Jle-lllamenve-Epayua.

47. Honsamue o pacmeopax u Opy2ux OUCHEPCHBIX CUCHIEMAX.

48 Cnocobul euipadicerus KOHYEHMpayuu pacmeopos.

49. [lonamue 06 anexmporumax.

50. Onexmporumuyeckan OUCCOYUQYUS, ee MEXAHUIM U NpURYURBL.
51. Ceoticmea pacmeopos 31eKkmponumos.

52. l'uoponusz conetl.

53. Onexmpoousie nomenyuanet, Ianveanuyeckue s1emMeHmel.

54. Illonamue 06 snexmpoonvix nomenyuanax. Ypaenenue Heprema.
55. Hamepenue 31eKmpooHbix NOMEHYUAN08,

56. PA0 cman0apmHulx 31eKmpooHbIX ROMEHYUATOS.

57. Bodopoorwiii anexmpod. Pad nanpasceHutt Memannos.

58. lanvsanuueckue snemenmor. I/C caneeanuueckux 31eMeHmos.
59. Xumuuecrkue ucmoynuxu morxa (XHUT).

60. Ocrogrbie 8U0bI KOPPOIULL.

61. Xumuueckas u snekmpoxumuseckds Kopposus.

62. Memoowt 3awumol Memannog om Koppo3uiu.

63. Jlezuposanue, aReKMPOXUMUYECKAS 3AUWUMA, 3AUUMHBIE HOKPOIMUA.
64. Snexmponusz. 3axonsl @apades.

65. Cywppocme anexmponusa. SneKmponus pacmeopos 1 pacniasos.
66. AnOOHOe OKUCTeHUe, KamOoOHOe B0CCHAHOBAEHUE.

67. Knaccuguxayus memannoe u cniagos, ux noayyenue us pyo.

68. Puzuveckue u XUMUYECKUE CBOUCMBA MEMAILIO8.
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Tematnka nabopaTopHsix pabot mo Kypey:
Kiaccer HeopraHMuecKuX coeTHHEHHH
OnpeneneHue 3KBUBAICHTHOM MacChl MeTallia
CrpoeHHe aToMa U XMMHYECKas CBA3b
CrocoOBl BeIpaxeHust KOHUEHTPAHU PacTBOPOB
IlonydeHue pacTBOPOBR Pa3aHYHbBIX KOHIIEHTPAIIHIA
OKHCIUTENBHO-BOCCTAHOBHTENBHBIE PEAKIIUH
XuMHuecKas TepMOAMHAMHKA
XuMu4ecKkad KHHeTHKa
. XMMHYeCKOe paBHOBeCHE IPOIECCOB
10 Onpenenenue pH pactBopos
11.I'uaponus conet
[2.I"aTpBaHHUECKHE 3IEMEHTHI
13.2nexTponu3 pacTBOPOB
14.Koppo3us MeTaioB
15.XumMudeckre cBOHCTBA METAIJIOB H HEMETAIIOB

P B bl pR S

7. YYEBHO-METOJMYECKOE 1 THOOPMAIITMOHHOE
OBECINEYEHHE JUCTHILTHHBI

a) OcHoBHAasl TATEpAaTypa:

1. Cupopos B.H., IDliatonosa E.E., Huxudoposa T.IL: OO6mas xumus
Y4yebHUK - M. : HMzaarvemscrBo ACB, 2013. - 272 .
http://www studentlibrary.ru/book/ISBN9785930938869.html

2. Xomnuun, A. B. O0mas xumus: ydyebuuk - M. : I'DOTAP-Meaua, 2014. -
400 c. http://www.studentlibrary.ru/book/ISBN9785970429563.html

3. bapkoeckuii, E.B. O0mas xumus: y4ue6. nmocobue — Munck: Brimsiinnag
mkona, 2013. — 639 c. http://znanium.com/bookread2.php?book=509204

4. Kysypman B.A., Uepnosa O.b, [lugenko C.B. YuebHoe mocobue no xuMuu
JUIL CTYIAEHTOB HeXMMHWYecKux HampasieHuil 4. 1I. — Bal'VY, Bnagumup,
2012.-91 c.

5. Kysypman B.A., Junenko C.B. u ap. [lpakTukyM no xumuu a1s CTyAEHTOB
HEXMMHHYECKHX HarpaBlenuil. . Bnagumup: Bal'V, 2015, 87 c.

0) [lonosHuTEe1LHAA IUTEpATYpa:

1. Ky3ypman B.A., Uepnoga O.B, Jlunenko C.B. YuebHuoe mocobue Mo XUMHH
IS CTYHREHTOB HEXMMHYECKHX HampasieHuid 4. [. — Bal'V, Bnagumup,

2011.—- 121 c.
2. A. B. babkoB, O0wmas u HGOpI‘aHHT{eCKa}I xuMus: yaebHuK - M. : TDOTAP-
Menua, 2014. 384 C.

http://www.studentlibrary. ru/book/ISBN9785970429235 html
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.B.B. JlenucoBa O0mas W HeOpraHHYecKas XuUMHs: ydeOHOe nocobue -

Poctos H/I] : (MeHuKC, 2013. - 373 C.
http://www.studentlibrary.ru/book/ISBN9785222206744.html

. I'pubanopa O.B.O6u1as u Heoprannyeckast xumus : - Pocros 1/]] : ®enukc,

2014. - 189 c. http://www_studentlibrary.ru/book/ISBN9785222226834.html

. H.II1. MudTtaxora Ob61mas 1 HeOpraHHYecKas XUMHS: y4ed.-MeTo 1, nocodre

- Kazaus : Hzparenncto  KHHUTY, 2013. - 186 C.
http://www.studentlibrary.ru/book/ISBN9785788214887.html

. B.1. Endumon Obuias u Heopranudeckas xumus. - M. : AGpuc, 2012. - 286

¢. http://www.studentlibrary.ru/book/ISBN9785437200377.htm!

.Opmun HA., Kysypman B.A., [Juuesxo C.B. TIlpaktukym s

CaMOCTOATEIBHOH paboTBl MO0 XHUMHM Uil CTYAEHTOB HEXHMHYECKHX
HanpagneHui. — Bal'yY, Bnagumup, 2011. — 86 c.

B) [Iporpammuoe oGecneuenne n HurepaeT-pecypcesnr:

WoEe Wy e e B

http://www.scirus.com
http://www.iupac.org
http://www.anchem.ru
http://chemteq.ru/lib/book
http://www.elsevier.com
http://www.uspkhim.ru
http://www .strf.ru/database.aspx
http://www.chem.msu.su
http://chemistry.narod.ru

8. MATEPHAJIBHO-TEXHNYECKOE OBECITIEYEHHUE
JAUCIHANIINHBI

B kavecTBe JACMOHCTPALHOHHOI0 MaTepralia UCIIOJIB3YIOTCA:

1. Jlexumu: OymaxKHBIH ¥ 3eKTPOHHBIN BApUAHT, TIpe3eHTaNKK (CIaip]).

2. IIpoBepouHsle paboTHI (TECTHI) — OYMa)KHBIH M SIEKTPOHHEI BApHAHT.

3. PeATHHT-KOHTPONE — 6YMaKHBIH U DNeKTPOHHBIH BapHaHT.

4. Tabuuupl — 2NEKTPOHHBIA U OYMaXKHBIH BaApHAHT.

5. TemaTtuka u onucanue 1abopaTOpHBEIX paloT (CrienUanbHO pa3paboTaHHEIH
H U3JaHHBIH 71abopaTOpHBIH IPaKTMKYM JJi CTYHAEHTOB HEXHMHYECKOTO
HallPaBJICHMS ).

6. Habop xuMu4eckHx peakTHBOB K Kax 0¥ sabopatopHoii pabore.

7.

JlabopaTopHbie YCTaHOBKH, 000pyI0BaHUeE.
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IIporpaMma cocTaBiieHa B COOTBETCTBHH C TpeboBanmsiMu OI'OC BO mo
HanpaBlieHUI0 TOoJAroroBku 23.03.01 «TexHonorus TPAHCIOPTHBIX TIPOIIECCOBY
(6baxanaBpuar).

PaGouyro nporpammy coctaBui %?%WU—\ K.T.H. goueHT Ky3sypman B.A.
Penensent Hay4HbIH coTpyHiuk OO0 "BMT", k.x.H.TpeTsskos A. B.

IIporpamma pdccmoTpena u omo6pena Ha 3aceaHuk Kadepel XMMHH

IIpoTtokon Ne 7 or 7. eF. 201 fr.

3aBenmyromuii Kadeapoit XuMun /f/ﬁ?ﬁy‘ Kyxtun B.A.

Paboyas mporpamma paccMoTpeHa ¥ omoGpeHa Ha 3acelaHUM ydeOHo-
METOAHYIECKOH KOMHUCCHH HamnpabieHus 23.03.01 «TexXHOIorHs TPaHCIIOPTHBIX
nporeccos» (bakaraBpuar).

Mpotoxon Ne. & or 06, &% 2013 r,
Ipencenarens KOMHCCHH W [ Zettep ceel l"%M /
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JHUCT IIEPEYTBEPXKJIEHUSA

PABOYEH [IPOTPAMMBI JUCIAILIHHEI

Pabouyas nporpamma onoGpena Ha

yuebHBIi o,

IIpoTokou 3acemanus kadenper No oT rojia
3aBeayromui kadenpoii

Pabouas nporpamma ogoGpeHa Ha y4eOHBIH roj
IIporokon zacenanus kagenprl Ne oT roga
3aseayromui kadeapoit

Pabouas nporpamMMa ono6peHa Ha yueOHBIH rox
ITpoTokon 3acenanus kageaper Ne OT rona
3aBedyrommid Kadeapoii

PaBouas nporpamMa oobpena Ha yueOHBIH rog
[IpoTokon 3acenanus kadempsr No oT roja

3aBenyromui kadenpoit
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