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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(ECCHOHANBHOM IESTEIbHOCTH.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauiecTByoliee:

2.2.1 | MmxeHepHast KOMITBIOTEpHAs rpaduka

2.2.2 | BeposiITHOCTb U CTaTUCTHKA

2.2.3 | dunocodus

2.2.4 | 'eonH(pOpMaMOHHBIE CHCTEMBI

2.2.5 | Texnonoruu coopa 1 00padoTKku HHGOPMAITUU

2.2.6 | Texnonorunueckas (IPOEKTHO-TEXHOJIIOTHYECKAs) TPAKTHUKA

2.2.7 | IlporpaMmmupyeMble JIOTHYECKUE KOHTPOILIEPHL

2.2.8 | OxoHOMUKA

2.2.9 | MukponpoI1ecCopHble CUCTEMBI YIIPaBICHUS

2.2.10 | Teorpadus cynoxonctsa

2.2.11 | Metpomnorus, cTaHIapTH3aIH U cepTH(UKAINSA Ha BOXHOM TPAaHCIIOPTE

2.2.12 | MaremMaTn4ecKue OCHOBBI CY/I0BOXKICHHS

2.2.13 | Mexanuka

2.2.14 | OOmast AIEeKTPOTEXHUKA U IEKTPOHUKA

2.2.15 | Tunpomereoponoruyeckoe ooecreueHue Cya0BOKACHUS

2.2.16 | llItopmoBoe 11aBaHue

3. KOMINETEHIIU! OBYYAIOIIETOCSl, POPMHUPYEMBIE B PE3YJIFTATE OCBOEHUSI TUCHUILINHEI
(MOJY.JIS)

OIIK-2: Cnocoden NPUMEHATDH €CTECTBCHHOHAYYHbIC oﬁmemmceﬂepﬂble 3HAHUA, AHAJIUTHYECCKHE METO/IbI B
HpO(l)eCCl/IOHa.]ILHOi;I ACATCJIbHOCTH

OIIK-2.1: HpI/IMCHHeT (byH}IaMeHTaJ'IBHLIG MaTcMaTU4YCCKHUEC, CCTCCTBCHHOHAYIHBIC U O6IIICI/IH)KCH€pHLIe 3HAaHHA B
poQeCcCHOHATBHON eI TENbHOCTH

| OIIK-3: CniocoGeH NpoBOIMTH U3MEPeHUs U HADII00eHUsl, 00padaThIBATL U NPEICTABJISATH IKCIIePUMEHTAJIbHbIE TaHHbIE

OIIK-3.1: Micnonb3yeT OCHOBHBIE METOIBI M CPENICTBA IIPOBECHMUS SKCIIEPUMEHTAIBHBIX HCCIEOBAHUI, CHCTEMBI CTaHIapTH3AIN
u cepraduranuu

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00yIAIOIHIiCS T0JIKEH

3.1 (3HaTh:

3.1.1 | Baxkneiimue MeTOpI XUMHUUECKUX UCCIEIOBaHUHN U MX IPUMEHEHHE IJIsl pelleHUs] MPAKTUIECKUX 3a/1a4

3.2 | Ymers:

3.2.1 OPUMCHATD XUMHUYCCKUC 3aKOHBI JJI PCHICHUSA MPAKTUICCKUX 3a4a4, HCITI0JIb30BATH OCHOBHBIC XUMHYCCKUC 3aKOHBI

3.3 | Bragern:

3.3.1 | HaBbIKaMH TPUMEHEHUS MPAKTHUECKUX 3aKOHOB XUMHU, SKCIUTyaTallud OCHOBHBIX MTPUOOPOB 1 000pyAOBaHUS B
XUMHYECKOH J1abopaTopru, 00pabOTKH M MHTEPIPETAlUH PE3YIbTaTOB XMMHUYECKOTO aHAIIN3a

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bup HanMeHoBaHMe pa3aeioB U TeM /BU 3aHATHS/ Cemectp | Yacos | Jluteparypa | IIpllo
3aHATHUS / Kypc AroT

Paznen | Pa3zgen 1. OcHOBHBIE 3aKOHBI XHUMHH




Jlex OcHOBHEIE 3aKOHBI U IOHATHS XUMuUH /JIek/ 1 2 J2.1J12.2 0

JIa6 OCHOBHBIE 3aKOHBI XUMHH. JIaOOpaTOPHBII HHCTPYKTaX 110 TEXHUKE 1 2 J3.1 0
6esomnacHocty. /J1ab/

Cp OCHOBHBbIE IOHATHUS ¥ 3aKOHBI XuMuH /Cp/ 1 6 JIT.1 0

Paznen | Pa3zgen 2. CTpoeHue BelecTBa

Jlex Crpoenue atoma. [Tepuoauceckuii 3akon. /JIex/ 1 2 JI2.1 0
J12.2J13.1
Cp Crpoenue atroma /Cp/ 1 6 JI1.1 0
Pazpen | Paspen 3. Xumuueckue TepMOAMHAMUKA U KHHETHKA
Jlek Xumuyeckast TepMoauHaMuKka. CKOPOCTh XMMHUYECKUX PEaKInii. 1 4 JI2.1J12.2 0
Xumnaekoe paBHoBecHe. /JIex/
JIab Xumngeckast TepMoanHaMuka.Pemenue 3anay /J1a6/ 1 2 J1.1 0
JIa6 Xumuueckas TepMOIMHAMUKA U KHETHKA.JIabopaTopHbie paboThI 1 4 JI3.1 0

"CkopocTb xummuexoil peakiun', "Xumuueckoe pasHoBecue" /J1a6/

Cp XuMmHuuecKkas TepMOIMHAMUKA U KUHeTHKa. /Cp/ 1 10 JI1.1 0

Pazgen Pa3nen 4. PacTBopbl U HX cBoiicTBa

Jlex PactBOpsEI 1 Ux cBoifcTBa. /JIex/ 1 2 J2.1J12.2 0
JIab PactBOpsI 1 UX cBoifcTBa. JlJaboparopnas pabdora "T'unponus coneir" /J1a6/ 1 2 J3.1
Cp PactBOpsE! 1 HX cBoiicTBa. /Cp/ 1 10 J1.1 0
Paszmen | Pa3gen 5. DinekTpoxuMmuyecKue cHCTeMbI
Jlex DNeKTpOoXUMUYEeCKHe cuCcTeMBI /JIek/ 1 4 JI2.1J12.2 0
JIa6 DneKTpoXuMHUYecKrue cucTeMbl. JlabopaTopHbie paboTHI 1 4 JI3.1 0
"OBP","Kopposus merannos" /J1a6/
Cp DIEKTPOXUMUYECKHE CHCTEMBI. PellieHre KOHTPOIBHBIX paboT Mo TeMaM 1 10 JI1.1 0
"OBP", "Dnextpoxumus". /Cp/
HKP 3amiura JlabopaTtopHbix padot /MKP/ 1 2 JI1.1J12.1 0
J12.2J13.1

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Pazmen 1

Tema 1 OO1HEe 3aKOHBI XUMHH
OCHOBHBIE IIJIH U 33/1a4H JUCITUTLTAHBI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTUHAMY B OOIIECH CHCTEME IMOATOTOBKH CIICIUATUCTA.
OCHOBHBIE cTeXHOMEeTpHUIeCcKHe 3aKOHbI. OCHOBHBIE HANIPABJICHUS] TEXHUIECKOTO ITPOrpecca B OTPaCIu.

Paznen 2: «CtpoeHue BelecTBay

Tema 2.1 Ctpoenue aroma KsanToBble uncina. PactipeieneHne 3J1eKTpOHOB 110 YPOBHSAM U IIOAYPOBHSAM. BinsHuEe CBOHCTB
XMMHUYECKOT0 3JIEMEHTA B 3aBUCUMOCTH OT €T0 AJIEKTPOHHON KOH(PUTIYpaLUH.

Tema 2.2 Ilepuonuueckuii 3akon J[.1.Menneneera CTpykTypa nepuoandeckoil cucteMsl. IlepuoquuHocTh HU3MEHEHUS CBOUCTB
XUMHYECKHX JIEMEHTOB U UX COEAUHEHUH.

Paznmen 3: «Xumudaeckas TEPMOJUHAMHUKA 1 KHHCTHUKa»

Tema 3.1 IIpeaMeT U OCHOBHBIC MOHATHS B XUMHUECKOH TepMOIUHAMEKE. BUIBI TEpMOIMHAMUYIECKUX CUCTEM U ITAPAMETPOB.
Kiaccuduxanus TepMoiMHaMUYECKUX TIpoLeccoB. BHyTpeHHsIs sHeprus v sHTanbnus. TernoBble 3 (EKT 1 UX UCITIONB30BaHUE B
XUMHUYECKOW TEXHOJIOTUU. DHTPOTIHSL.

Tema 3.2 Dueprus 'u66ca. HampaBieHHOCTs XUMHYECKHX peakimii.lccienoBanre 0CHOBOHOTO ypaBHEHHS TEPMOIUHAMHIKH.

Tema 3.3 CKOpPOCTh XMMUYECKUX PEAKLUN B TOMO- M T€TEPOreHHBIX cucTeMax. DakTophl, BIUSIIOIIME HA CKOPOCTh peakuuil. Teopus
Appennyca. Katanuzatopel. 'oMOreHHsbIH 1 reTeporeHHbli kaTannu3. 3aKoH JeHCTBYIOIINX Macc Ui HEOOPaTUMBIX peakluil.
[MpaBuna Bant-I'opda. Xumuueckoe u pazoBoe paBHOBecHe.[ToHsATHE 00 0OOpATHMBIX ¥ HEOOPATHMBIX PEaKIUIX. XUMUIECKOEe
paBHOBecHe. 3aKOH ASHCTBYIONINX Macc AT 00paTUMBIX peaknuii. @akTophl, BIUSIONINE Ha XUMU4eckoe paBHoBecue. [Ipuanum Jle
-Ilarense.

Paznen 4: «PacTBOpBI U UX CBOMCTBA»

Tema 4.1 Knaccudukanust pactBopoB. CrocoOb! BEIpaXKEHUS KOHIIGHTPALMU PacTBOPA.

Tema 4.2 PacTBOPEI HEANEKTPOIUTOB M X KOJJIMTATHBHBIE CBOWCTBA. 3aK0oH paz0apieHuss OCTBANIBAA.

Tema 4.3 MoHHOOOMEHHBIE peakIMuy U ruApoan3 coneit. Teopus anexkTponuTryeckoi aucconnanu. CTeneHb U KOHCTaHTa
Jqucconuanuy. Crna0ble M CHIbHBIE JIeKTPOIUTh. CBOWCTBA pacTBOPOB AMeKTponuToB. MoHHOE npousBeneHne Boasl. Bogopoansrit
nokasatenb. MHankaTopsl. OCHOBHBIE THITHI THAponu3a coneid. Onpenenenne pH B kakmaoM ture. CteneHb ruaponm3sa. GakTopsl,
BIIMSIONIE Ha IPOIECC TUAPOIIN3a.




Paznen 5 "OnexkTpoXxuMHUECKUe CUCTEMBI"

Tema 5.1 OxucnurensHO-BoccTaHoBUTENbHBIE peakiun (OBP) OxucnurensHO-BoccTaHOBHTENBHEIE peakimy (OBP). OcHoBHEIE
TIOHATHS JaH-HBIX peakuuid. CteneHb okucaeHus. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA SIIEMEHTOB U UX COEANHEHHH.
IMpaBuo anexkTpoHHOro Oananca. Y pasHuBaHus OBP MeTomaMu SeKTPOHHOTO M HOHHO-3JIEKTPOHHOTO OanaHca. PasHOBHIHOCTH
OBP. BaxHeiinme OKHCIUTENN U BOCCTaHOBUTEIH. OKUCIUTENbHO-BOCCTAHOBUTENIbHAS JBOWCTBEHHOCTh XUMUYECKUX IIEMEHTOB.
Tema 5.2 OcHOBBI NEKTPOXUMHU. I IOHATHE DIEKTPOXUMHYECKON CUCTEMBI. BUabl cucteM. DNeKTpOAHbIH NOTEHIIHAT METAJIIA.
DNeKTpOXUMHUYECKUN psaJ HanpshkeHUH. CBOMCTBA psija aKTUBHOCTH. XUMUYECKHE HCTOUYHUKH AIEKTPUYECKOT0 TOKA.

Tema 5.3 INanpBannveckuii aneMenT. [IpuHimn padoTsl. Pacuer DJIC.

Tema 5.4 DnexkTponu3 BOIHBIX PACTBOPOB U €TO 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3zust MmeTaiiioB. 3amuTa METalIOB OT KOPPO3UH.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

BrImoHEeHHBIE 1 3aIUIICHHbBIE TaOOpaTOPHBIC PA0OTHI.
PenieHHbIe 1 3a4TEHHBIE KOHTPOJIBHBIE PAOOTEHI.
3a4eT 10 JUCLHIUINHE.

6.2. TeMbl NHCBMEHHBIX PadoT

He mpenycmoTpeHo ydaeGHBIM IIIaHOM

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

3amgaHus A7 OLEHKH C(OPMUPOBAHHOCTH KOMIICTEHINUIL:

KOMITETEHLIM A OTIK-2 CriocoOeH NprMeHATh eCTECTBEHHOHAYYHbBIE U OOIIEHHKEHEPHBIE 3HAHUS, aHATUTHYECKHE METO/IbI B
npodeccroHaNBHOM AeTeTbHOCTH

3aKpBIThIE BOIIPOCHI

1. Macca 10 1 O2 (n.y.) paBHa

*14,28 T

28,56

4285T

57,131

2. ITnotHOCTH Ta3a no Bo3ayxy 1,52. OTHOCUTENbHASA MOJIEKYIIsIpHAs Macca rasa
32

64

*44

88

3. Kucnopoa maccoit 6 r ipu t = 20 0C u naBnennu 98 xlla 3anumaer oobeM:
46 n

*4.65 1

46 xy6.M

0,46 xy6. m

4. 'mppoxkcocons 3T0:

NaHSO4

Na2S

*(CuOH)2CO03

Na2C204

5. Jlns pacTBOpeHHs MeTayia Maccoi 16,86 r morpeboBanack cepHast kuciiota Maccort 14,7 r. MomsipHast Macca 3KBUBaJICHTa
MeTajula paBHa, I/MOJIb.

*56

2,5

112,4

5,1

6. B cucreme N2(t) + 3H2(1) = 2NH3(r) sHTpOMIHS. ..

YBEJIMUNBACTCS

*yMeHbILAeTCs

0CTaeTCsl HEM3MEHHOU

CHaYaJa yMEHBIIAETCs, 3aTeM YBEITMIUBACTCS

7. B xaxoM u3 (a30BBIX IPEBPAIIEHHN SHTPONHS YMEHBIIACTCS:

UcTapeHHe BOABI

* 3aMep3aHue BOJIBI

TastHUC JTbJa

BO3TOHKAa fiona

8. TepmoanHamudeckas GpyHKINS, YIUTHIBAIOIIAS TEINIOCOICP)KaHUE CHCTEMBI
SHTPOITUL

*OHTANBIHUS

sHeprus 'nd6ca




sHeprus 'enbmroipLa

9. Kak u3menurcs ckopocth peakuuu A2(r) + B2(r) — 2AB(r), ecnu KOHIEHTpAIUU UCXOIHBIX BEIIECTB YBEJIMYUTH B 3 pasa:
HE U3MEHUTCS

BO3pacTeT B 3 pasza

BO3pacTeT B 6 pa3

*Bo3pacTeT B 9 pa3s

10. Bo ckoBKO pa3 U3MEHUTCS CKOPOCTh PEAKILIMY, €CIIU TeMIepaTypy yBeauuuTs ¢ 30 1o 70 rpagycos? TemneparypHsblil
ko urment pasex 3

162 pa3za

*81 pa3

324 paza

21 pas

11. YcTaHoBHTE COOTBETCTBHUE Kilacca coeauneHus popmyne K2S04:

Oxcun

OcHoBaHue

Kucnora

*Comnb

12. BemecTBa pacTBOPBI U pacIlIaBbl, KOTOPBIE IPOBOIAT NIEKTPUUECKUN TOK, HA3bIBAKOTCS:
DnexTpogamu

*JJEKTPOTUTAMHU

DneKTpoau3epaMu

MHepTHBIMU IPOBOTHUKAMH

13. DnekTponHas koHpurypamus aroma dpocdopa:

1522522p63s23p5

1522522p63s23p64s2

*1522s22p63s23p3

1522522p63s2

14. Ecii popmyna BOIOPOTHOTO COSNMHEHHS dIIeMEHTA IIaBHOH moarpynsl DH4, To GpopMyrna BeicIIero okcuaa:
20

*302

203

3205

15. OkucnuteneM U BOCCTAHOBHUTENIEM B IJaHHOM peakiuu sBISIOTCS:

FeCl2 + KMnO4 + HC1 => FeCl3 + CI2 + MnCI2 + KCI1 + H20

Fe — okuciurens, Mn - BOCCTaHOBHTENH

*Mn - OKUCIUTENb, Fe - BOCCTaHOBUTEIb

O - okucaurens, K — BoccraHOBUTENb

Cl - okuciarens, Fe — BoccTaHOBHTEND

OTKpBITBIE BOIPOCHI

1. YpaBHsiiTe METOIOM 3JIEKTpOHHOTO Oananca. Haliante cymmy koadduireHTon

KJ +K2Cr207 + H2SO4 — J2 + Cr2(S04)3 + K2S04 + H20

Ortsert: 35

2. YpaBHsiiTe METOIOM IEKTpOHHOTO Oananca. HalianTe koaduienT nepes BOCCTaHOBUTENIEM
Ca+ HNO3 — Ca(NO3)2 + NH4NO3 + H20

Ortser: 4

3. Paccuuraiite cTeneHb okucieHus yriaepona B Mmosexyine C2HSOH

(OTBeT 3amUIIMTE IIENBIM YHCIIOM YUUTHIBast 3HAK +/-)

Orser: -2

4. Paccunraiite MONSIpHYIO MacCy SKBUBaneHTa coequaenus: FeCl3 3ammmmre 0TBET, OKPYIIHB A0 LEIOT0 I/MOJb
Ortsert: 54

5. Tlpu B3ammoxeiicTBuu 6,3 T xkerne3a ¢ cepoit Beiaenmioch 11.34 kJx Teruna. DHTanbnus 00pa3oBaHus cyabduaa xeneza FeS
paBHa (OTBET OKPYTIIUTH JIO AECSATHIX): x/Ix/Monb

Ortser: -100,8

6. 280 mu 0,5 M pactBopa a30THO# KucnoThl cogaepxkut HNO3

OrtBert: 8,82 T

7. Uemy paBHO ocMoTH4eckoe aaBierue 0,5 M pactBopa rmoko3st COH1206 mpu 25 0C?

Ortser: 1,24 MIla

8. Uemy paBHO JaBlieHHE HachIeHHOTO mapa Hax 10% pactBopoM kapbamuaa CO(NH2)2 npu 100 0C? (oTBET OKPYIIIHTE 10
IEIIBIX)

Ortger: 98 klla

9. B paguarop aBTOMOOWIISI HAMIIHA 9 JT BOJIBI U TOOABIIIU 2 JT METHJIOBOTO criupTa (T1oTHOCTH 0,8 r/mi). [Tpu kakoi MUHHUMATBHOM
TeMIIepaType MOKHO OCTaBUTh aBTOMOOHIIb Ha OTKPBITOM BO3JyXe, He 00sICh, UTO KHIKOCTh B pamuarope 3amep3neT? OTBeT
(OKpyIIIHUTH 10 IETHIX, 3aMucaTh 6e3 IpoOeoB):

Ortser: -10

10. KakoBa konmenTparms nonos HaTpus B 0,1M pactBope NaCl, ecii cunTaTh AUCCOLMMUAIIHIO TTOTHOM

Otset: 0,1 MonB/I

11. Koncranra auccouunanuu azotuctoii kuciaotsl HNO2 pasna 5 ¢ 10—4. Beraucnuts crenens gucconnanuu B 0,051 pactBope.




Otset: 10%

12. B cocyn, conepxatuii pactBop 160 r CuSO4, moMecTHn KeJle3HYI0 IIIACTHHKY Maccoi 56 T.

ITpu 3TOM BBEIZENHIIOCH TPaMMOB MEJH. (3aIHUIIHATE YHUCIO C TOYHOCTHIO JIO IIETHIX)

OtBert: 64

13. CranmapTHBIi NeKTpoIHbIN noTeHuan Hukens -0,25 B, a kob6anbta -0,28 B. KoTopblif M3 MeTa1IoB BEICTYIIUT aHOAOM B
JIAaHHOM TraJIbBaHUYECKOH nape?

OtBeT: KOOATBT

14. Kaxas macca 1fuHKa (B rpaMMax) BBIISTUTCS Ha KaToje IpH eKTponuse pactBopa ZnSO4 B TedeHue 1 vaca npu cuie Toka 4
A? (0TBET OKPYIJIUTH 10 JAECSTHIX)

Ortger: 4,9

15. IIpy NOHMKEHUHU TEMIIEPATYPbl PABHOBECUE CMELIAETCS B CTOPOHY peakuuu

OTBeT: 2K30TEPMUIECKOM

KOMIIETEHIIMA OIIK-3 Criocoben mpoBOIUTE H3MEPEHHs U HaOMoaeHUs, 00pabaThIBaTh U MPEACTABISTH SKCIIEPUMCHTAIbHbIC
JIaHHBIE

3aKphIThIC BOMIPOCH

1. O6bem, 3aanmaemsrii O2 maccoit 20 T (H.y.) paBeH

1,4 1

*14 1

140 i

28 1

2. [TnotHocTh OKcupa cepsl (IV) o kucnopoy

1,5

4

*2

3

3. 06wem 80 T O2 mipu t = 20 0C u masiennn 101,45 xI1a paBen:
*60 11

1200 ky6.m

120 n

60 xy0. M

4. MapranuoBoii kuciore HMnO4 cooTBETCTBYeT OKCUL:
MnO2

* Mn207

MnO3

MnO

5. Tlpu cropanunu 1,8 T TpeXBaJIEHTHOTO MeTaJlIa OBUTO MmoJTydeHo 3,4 T ero okcuaa. OnpeenuTe OTHOCUTEIBHYIO aTOMHYIO Maccy
MeTaula

*27

2,5

112,4

5,1

6. B cucreme CO2 (1) + C (k) = 2CO (T) 3HTpONHS. . .
*yBETMUNBACTCS

YMEHBIIIAETCS

0CTaeTcsi HeM3MEHHOU

CHaYaJa yMEHBIIAETCs, 3aTeM YBEITMUUBACTCS

7. CaMOIIpOU3BOJILHOE MIPOTEKAHUE PEAKIIUH BO3MOXKHO, KOTJa. ..
AH>0

*AG<0

AS>0

AH<0

8. Ucxons n3 3Haka AG clleIyroIux peaknuii caenaiTe BEIBO O TOM, KaKHe CTEIICHH OKHCIICHHS 0oJiee XapaKTepHbI 11l CBUHIA U
0JIOBa:

PbO2(k) + Pb(x) = 2 PbO(x); AG<0

SnO2(x) + Sn(k) = 2 SnO(x); AG>0

st Pb +2, muist Sn +2

*ns Pb +2, nius Sn +4

g Pb +4, qns Sn +2

st Pb +4, s Sn +4

9. Bo ckonpko pa3 yBenm4uHuTCs CKOpocTh peakmuu 2SO2(r) + O2(r) — 2S03(r)
IIpu yBennuenunu xoumneHTpanuu SO2 B 3 paza:

3

6

*9

18




10. Ipu nossiennu Temnepatypst oT 10 0C mo 80 0C mpu TemnepaTypHOM KO (HUITHEHTE PaBHOM 2, CKOPOCTh PEeaKIHu
yBEJIMUUBAETCA B. ..

64 paza

*128 pa3

32 paza

256 pas

11. YcTaHoBHuTE COOTBETCTBHUE Kilacca coeauHeHus popmyne H2SO4:
Oxcung

OcHoBaHue

*Kucnora

Counb

12. B ranpBaHUYECKOM 3JIEMEHTE H AIEKTPONIU3Eepe Ha aHOAE MPOTEKALT:
*[Ipouecc OKHCICHNS

IIpouecc noHHOTO OOMEHA

IIpouecc oOpa3oBaHus KACIOPOIA

ITpouecc BoccTaHOBIEHUS

13. DnekTpoHHAs KOHGUTYpAIUs aTOMa KaJvs:
1522522p63s23p5

*1522s22p63s23p64s1

1522s22p63s23p3

1522522p63s2

14. TTono>XuTeNbHBIA KaTaIU3aTOP B XMMUUECKOIl peakIfiu:
*YMEHbILIAET SHEPTUIO aKTUBALIMU

YBenmumnBaeT TeIuioBoi 3G heKxT peakn

CMemaer XUMHYECKOE PaBHOBECHE

YBeIUUYHBaeT SHEPTUI0 AKTUBALUH

15. ®opmyna ans pacyera BenuuuHbl pH:

pH=[H+]

*pH=-lg[H+]

pH=-[H+]

pH=-In[H+]

OTKpBITBIE BOIPOCHI

1. YpaBHsiiTe METOIOM 3NIEKTpOHHOTO OanaHca. Haiinnte cymmy ko3¢ pHIneHTOB

Ca+ HNO3 — Ca(NO3)2 + NH4NO3 + H20

Otser: 22

2. YpaBHsiiTe METOIOM JIEKTPOHHOTO Oananca. HalianTe ko3 GUIHEeHT nepes OKUCIUTENIeM

KJ + K2Cr207 + H2SO4 — J2 + Cr2(S04)3 + K2S0O4 + H20

Orser: 1

3. Paccuuraiite creneHp okuciaeHus a3ota B Mosiekysie NH2 - NH2

(OTBeT 3aMUIIKUTE ENBIM YUCIOM YIUTHIBAsI 3HAK +/-)

Orser: -2

4. Ha HeliTpanu3anuio KUCIOTEI Maccoit 2,45 r uaer 2,00 T ruapokcuaa HaTpus. MomnspHas Macca SKBUBAJIEHTA KUCIOTHI paBHA
r/MOJb

Ortsert: 49

5. Boccranosnenue Fe2O3 Bonopo1oM IPOTEKAET 110 yPABHEHUIO

Fe203 (x)+ H2 (r) = Fe(x) + H20(r) AH = +966 xJ>/mMomb, AS = 1387 Ix/mMonbK. BoccTanoBeHre HauHETCs IPU TeMIepaType

(OTBET OKPYIIIUTH J0 LEJIOTO YHUCTA): K.

Ortsert: 697

6. OcmoTHYECKOE AaBlIeHHE pacTBOpa, cogeprkamero 1 1. 18,4 r rmunepuna (M = 92 r/mons) npu 10 0C, R = 0,082 m.atm/K.Momns:

Ortsert: 4,64 at™

7. CKOJIBKO MOJICH HEINIEKTPOJIUTA JIOJDKEH coJlepkath | J1 pacTBopa, 4ToObI €ro ocMoTHYeCKoe aaBienue mpu 25 0C ObUTo paBHO

2,47 xI1a (OTBET OKPYTIINUTE IO THICSYHBIX)

Ortser: 0,001

8. Ha ckonbKko rpajiycoB MOBBICUTCS TeMIiepaTypa Kurnenus Bojbl, eciu B 100 T Bojabl pactBoputh 9 T rimoko3sl COH1206 (otBer

OKPYTIIUTE JIO0 COTHIX)

Orsert: 0,26

9. Ilpu pactBopenuu 3,24 r cepol B 40 T OeH301a Temneparypa KurneHus rnocieasero noseicunach Ha 0,81 K (E(6en3ona) = 2,56).

3HAYUT, MOJIEKYJIA CEPBI B PACTBOPE COCTOUT U3 (yKa3aTh YHCIIOM)

Ortser: 8

10. KakoBa koHnentpauus nonoB Hatpus B 0,011 pactBope Na2SO4, eciu cunTaTth AUCCOLMAIMIO TOTHON

Otser: 0,02 MOIB/1

11. Bel4nuCIUTh KOHCTAHTY JUCCOLMALIUY YIOJIbHOM KMCIOTHI 110 IEPBOM CTYIIEHHU, €CIIM CTENEHb JUuccolanuy pasHa 1,73 « 10—3,

a MoJIsIpHas KOHIeHTpanus SkBuBaneHTa 0,1 Moms/n. OTBET OKPYTrIuTh 10 Hedbix ¢ 10—7

OrtseT: 3
12. Macca pTyTH, BBLACIHBILEHCS IPH OITyCKaHUH MeTHOM tutaTuHbl Maccoit 200 r B pactBop HuTpara prytH (1I),
coJepKalui 2 MOJIb COJIU paBHA IpaMMOB (OTBET OKPYTJIUTE JO LEIBIX)

Ortser: 402




13. CranmapTHBIi NEKTpOIHBIN moTeHuan Hukens -0,25 B, a kob6anbta -0,28 B. KoTopblii n3 MeTaiioB BEICTYIIHT KaTOIOM B
JIAaHHOM TaJIbBaHUYECKOH nape?

OTBET: HUKEb

14. Beluucnure S5KBUBAJICHTHYIO MacCy MeTalla, 3Hasi, YTO IIPU IEKTPOJIA3€E PACTBOPA COJIM 3TOr0 MeTajula 3aTpadeHo 36187,5 Kn
9JIEKTPUYECTBA U Ha KaTo/Ie BBLACTHIOCH 12 I MeTaiuia. (OTBET OKPYTJIMTH JI0 LIENbIX)

Ortger: 32

15. [lpu yBeNnW9IeHUH JaBIICHHS PABHOBECHE CMEIIASTCS B CTOPOHY 00pa30BaHHs 00BeMa ra3000pa3HbIX
MOJIEKYIT

OTBET: MEHBIIIETO

TumnoBsie BOITPOCEHI K HpOMe)KyTO‘{HOﬁ aTTeCTaluu o6y!{a}0m1/1xc;1 0o JUCIHUIIIIMHE

1. OCHOBHBIE 3aKOHBI XHMHH. 3aKOH COXPAaHEHMS MAcChHl BEHIECTB. 3aKOH IIOCTOSTHCTBA COCTaBa. 3aKOH ABOTAJIpO M €ro
ClIeACTBHA. 3aKOH IKBUBAJICHTOB. ONpeie/IeHne SKBUBATEHTHBIX MacC MPOCTHIX U CIOKHBIX BEIIECTB.

2. Teopuu crpoenus atoma Pezepdopaa u bopa. CocraB aroma. OTHOCUTENbHAsE aTOMHAasi Macca JIeMEeHTa.

3. KBaHTOBBIE YMCHA.

4. Pacripenienienne 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsAM. Ilpunnun ITaymu. IIpasuno Xynga. IIpasuio
Kneukosckoro.

5. ITonstue 06 s-, p- ,d- ,f- anemenTax. Xapakrep COCAMHEHHH UMH 00pa3yeMbIX.

6. INepronnaeckuii 3akoH. CTPYKTypa meproamdeckoil cucteMsl. [IoHsaTHE 0 TpymIax, MOArpyNmax M HepHoaax.

Ilepuonuueckoe U3MEHEHNUE CBOMCTB XUMUUECKUX JIEMEHTOB B IPYIIAX U MEPUOAAX: 3apsij SApa; pailyc aTOMa; SHEPrHs
MOHU3AL1H; SHEPIUsl CPOJCTBA K 3JIEKTPOHY; 3JI€KTPOOTPULIATENILHOCTD; OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBA.

7. ITonsiTue o BHyTpeHHel 3Hepruu cucteMsl. IlepBblii 3aK0oH TepMOAMHAMUKHU. Ero npuMeHeHHe JUis U30XOPHBIX U
M300apHBIX MTPOIIECCOB.

8. IMonstue 06 sHTanemmu. 3akoH ['ecca u ero caenctsus. [loHATHe O TemnoTax oOpa30BaHHS CIIOXKHBIX BemlecTB. Pacuer
U3MEHEHHUS SHTANBINU IPH XUMHUYECKUX PEaKIUAX.

9. INonstre 06 sHTpoMU. BTOpOii U TpeTnii 3akoHBI TepMoauHaMukH. CTaHTapTHAs SHTpONUS BemecTsa. Pacyer
W3MEHEHHS SHTPOIINH CHCTEMBI.

10. [Tonsatue 006 M3006apHO - U30TEPMUUYECKOM MoTeHInaie. OCHOBHOE ypaBHEHHE TEPMOAMHAMHKH. Y CJIOBUSI BOZMOXKHOCTH
npoTekaHus nporecca. Pacuer usmMenenns ceodbogHoi sHepruu ['nboca.

11. Xumuueckas kuHeTuKa. CKOpOCTh XUMUYECKOM PEaKLMU B TOMOI'€HHON M FETEPOr€HHOM CUCTEMaxX. 3aBUCHMOCTb
CKOPOCTU XUMHMYECKOU peakuuy 0T KOHLeHTpauuu. Gu3ndeckuil CMBICI KOHCTAHTBI CKOPOCTH XMMUYECKOH PEAKLMU.

12. BimsiHue Temneparypsl Ha ckopocTh XuMuueckod peakuuu. [IpaBuno Bant ['odda u Temneparypubiii koddduieHt.
Teopust AppeHuyca. 3aBHCHMOCTE CKOPOCTH XHMHYECKOH PEaKIMU OT SHEPTUH aKTHBAIIHH.

13. Katanu3. OcHOBHBIE IOJOXKEHUSA TEOPUH KaTanu3a. MexaHu3M rOMOIN€HHOTO U T€TEPOreHHOr0 KaTallu3a.

14. [Tonsatue 00 0OpaTHUMBIX peakIUsIX U XUMHUYECKOM PaBHOBECHH. 3aKOH NEHCTBYIOMIMX Macc A 0OpaTUMBIX CHCTEM.
CBsI3b KOHCTaHTBI PABHOBECHUS C TEPMOIMHAMUYECKUMU (DYHKIIUSMH.

15. ITpunnun Jle-llarense. Bnusuue nu3aMeHeHus teMnepaTypsl, AaBICHUS, KOHIEHTPALUU BELIECTB HA CMELCHUE
paBHOBECHS B CHCTEME.

16. OO6mias xapakrepucTuka pacTBOpoB. CriocoObl BEIpaKEHUS KOHIICHTPAIIMA PacTBOPOB.

17. TepMonmHaMIKa TIPOIECCOB PACTBOPCHUS. BimsHMe TemIiepaTypsl U JaBICHHUS Ha PaCTBOPHMOCTH BEIIECTB.

18. KonnmuratusHbIe CBOMCTBA HAEANBHBIX pacTBOPOB. 3akoH BauT-I'odda. 3axon Payns u ero cnenctBus. CriocoOsr
oIpeeneH s MOIEKYIIpHOH MacChl paCTBOPEHHOTO BELIECTBA.

19. IMonstre 06 snekrponnTax. Teopus MEKTpoIUTHYECKON qucconnanyy. OOMMi MPUHIMI JUCCOLUALMN. DIEKTPOIHTHIL.

OCHOBHBIE TTOJIOKEHUSI TEOPHHU dIEKTPOTUTHIESCKOM Mucconmarun. Jlucconuanys KucioT (0HO- U MHOTOOCHOBHBIX ), OCHOBAHUH
(0IHO- 1 MHOTOKHUCIIOTHBIX), COJIEH (CPEeHUX, KUCIIBIX, OCHOBHBIX).

20. KonmuratuBHble CBOMCTBA pacTBOPOB AMEKTPONUTOB. V3oToHnueckuii ko3 ¢unuent. Crenenp auccormaimu. [loHsTue o
CHJIBHBIX 1 CJIa0BIX 3JEKTPOIUTAX.

21. Cnabsbie snexTponuthl. KoHcTanTa aucconuanuu. 3akoH pazbasnenus OcCTBajibla.

22. CuJIbHBIE DNIEKTPOIUTHL. AKTUBHOCTh MOHOB. [IoHATHE 0 KaXKylleiicsl cTeneHr AUCCOIUAlnU.

23. Wonnoe npoussenenue Boasl. [lokazatens Bogopona. MHAMKATOPHL.

24, HNoHHO-00MEHHBIE PEeakIii B PACTBOPAX JIEKTPOIHUTOB. YCIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKITHH.

25. XKectrkocts Boasl. BpemenHnast u moctostHHas. COocOOBI yCTpaHEHUS .

26. I'uaponus coneit. O6paTuMocts ruaponusa. Crenens ruapoiauza. KoHcTanta ruapoiusa. Y CiaoBUs YCHICHUS THAPOIU3a.
I'maponu3s pa3nuaHBIX THIIOB COJICH.

27. OxucnurensHo-BoccTaHoBUTENbHBIE peaknun (OBP). TlonATHE O CTEeHH OKHCIICHHS, OKHCIUTEISIX U

BOCCTaHOBUTEJSIX. BaskHeH11e OKUCIUTENN U BOCCTaHOBUTEIH.

28. MeToabl cocTaBlIeHUs] YPaBHEHUH OKHCIUTENIBHO-BOCCTAHOBUTENbHBIX peakiuil. OBP B pasnuuneix cpenax. Tunst OBP.
29. Teopus >nekTpoaHbIX NOTEeHIMAN0B. YpaBHeHre Hepuera. Onpenenenue CTaHAapTHBIX 31€KTPOJHBIX NOTEHIIMAIOB.
YeTpoiicTBO BOZOPOAHOTO MEKTPOAa. Pan HanpskeHnii MeTaIoB.

30. lanbBaHWYecKUE MEMEHTHI. Y CTPOHCTBO W mpuHIUNI paboTel. Pacuer JJIC.

31. DIEeKTpoaU3 B pacillaBax U pacTBOpax NEKTPOIUTOB. IlocienoBaTeabHOCTh NPOLIECCOB IPOTEKAOLUIUX HA aHOME U

karoje. 3akoHbl ®apanes. Pacuer 00beMa M MacChl BENIECTB, BELACITHBIINXCS MPH dJeKTponu3e. [IpuMeHeHne 31eKTpoim3a.
32. Kopposust meranmnoB. XuMuueckas ,2neKTpoxuMudeckas. CrocoObl 3alUThl METAJUIOB OT KOPPO3HU.




33. Axxymynsatopsl. Kucnorasie. llenounste. IIpunmmn paboTsl.

Tunossie 3aJJaHus 110 JUCHUIITINHC!

1. Paccunrtath SkBHBaneHTHBIE Macchl cinenyrommx coeannenuid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacniricaTh ANEKTPOHHYIO KOH(UTYpaIMio aToMa MapraHia. YKa3aTh BO3MOXKHBIC BaJICHTHOCTH M XMMUYECKHE CBOWMCTBA.
Omnmcats KBAHTOBBIMH YHCIIAMH BaJICHTHBIC 3IEKTPOHBI aTOMA.

3. Paccuntats TemnoBoit 3¢ GeKT peaknuu ropeHus aneTuieHa (H.y.)

4. Paccuntath, BO CKOJNBKO pa3 U3MEHUTHCSI CKOPOCTh XMMHUECKON peaklUu , €ClIi YBEIUUUTh TemiepaTypy ¢ 50 no 80
rpamycoB o Ilenbcuto, TeMnepaTypHbIi KO3QPUIMEHT paBeH 3.

5. Kyna cmectutbest xummaeckoe paBHoBecue cucteMbl A(T) + 2B(r) «» C (k) AH<O0 ; ecnu

U YBEJIIMUUTE TEMIIEPATYPY

O MIOHU3UTh KOHIIEHTpaLUIO Beulectsa B

U MOHU3UTH JaBJIICHUE B CUCTEME

HaMMCcaTh BEIpAKEHHUE Il KOHCTAHTHI PABHOBECHS TaHHOHN pEaKIHy.

6. Paccuntare MomsipHyro koHueHtpamuio 200 r 20% pactBopa xmopuaa kameius ([1=1,015 r/m).

7. Ha ckonbko moHM3HUTHCS JaBieHue napa Haja pactBopoM mipu 25 °C, comepxkammm 15 1 rimoko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YUCTBIM pacTBOpuTenIeM(TIpH TOH e Temmeparype) paBHo 26 klla.

8. Hanwucats peakuun ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxI0oM cllydae THIPOJIN3aA.

9. YPOBHATE METOZIOM 3JICKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2S04 = Na2S04 + MnSO4 + K2S04 + H20

10. Paccunrates D/IC ranbBaHUYECKOTO dJIEMEHTa, COCTOSINIEro U3 MUIACTHH OJI0BA M MEJH, NMPH UX KOHLIEHTpAIUU B

pacTtBopax cooTBeTcTBeHHO [1] Moss/m 1 [0,01] Momb/11. YKa3aTh HampaBieHUE IBHYKEHUE IIEKTPOHOB.

KonTponsHBEIE pabOTHI IO TeMaM:

. Ctpoenue atoma

. XuMuueckas TepMOJUHAMHKA

. XumMuueckasi KHHETHKa

. PacTBOpBI U X CBOWCTBA

. lonooOMeHHBIe peakuuu

. 'upponus coneit

. OKHCIUTETPHO-BOCCTAHOBHUTEIIFHEIE PEAKITHN
. DIEKTPOXUMHUS

0NN bW~

6.4. Meroaquueckue MaTepHaJibl, ONpele/sioniie Npoue1yphbl OlleHHBaHUSA

Pemenne THITOBBIX 3aJaHUH, TECTOB, 3aIIITA TEOPETHYECKOTO MaTepHalia Ha Ja00paTOPHBIX 3aHATHIX.
JlabopaTopHast paboTa CUMTAETCS CAAHHOI, IPH BRIMOTHEHHUH CIEAYIOMINX YCIOBUH:CTY/ICHT HA Hell IPUCYTCTBOBAJ, BBITOIHHUI,
3aIIUTHI TEOPETUUECKUI MaTepual 1o JaHHoi TeMe. KoHTposbHas paboTa CYMTAeTCs BHIIIOIHEHHON YIOBICTBOPHTEIBHO, IPU
pemenuu cryaeHToM 70% 3amaHuil conepxKamuxcsl B BApUaHTe.

3a4er Mo AUCHUIUIMHE CTABUTCS II0 UTOTaM pabOTHI 00YJarOIEerocs B TEYCHUE CEMECTPa, BEIPAKCHHBIM B BH/IEC BHIIOIHCHHUS
KOHTPOJIBbHBIX paboT, pabOThl Ha KOJJIOKBUYMAaX, BHITIOJHEHUS U 3aIIUTHI JIAOOPaTOPHBIX PadoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI1.1 |I'nunka Huxonai 3aga4y U ynpakHeHUs 1o o0mel XUMuH: yael. mocodue Mocksa: Unterpai-

JleonngoBuu TIpecc, 2001

7.1.2. JlonojiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTABUTEIH 3arnaBue WznarenscTBoO, rof
JI2.1 |Pocun Y. B., Tomuna |OOwmas u Heopranndeckas xumusi. CoBpeMeHHbIH Kypc: YueOHoe Mocksa: U3narenbcTBo

JL L. nocobue i OakaaaBpoB IOpaiiT, 2016
JI12.2 | KopoBun Hukonait OOmas XuMus: y9eOHHK Mocksa: Briciias mkona,

BacunseBuu 2007

7.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA
JI3.1 | 3aiiues B. I1., XuMHA: METOANYECKHE YKa3aHUS M0 BBHITIOIHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,

Moxkposuukas H. IT., |pabot 2018

Kupunrok A. U.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

Hasnauenue

O06opynoBaHue




YuebHas ayJUTOpHs JUTS
HPOBEJCHHUS TEKYIIETrO KOHTPOJIS
Y TIPOMEKYTOYHON aTTeCTallH

AynutopHas nocka; Kommnekt yueOHo# mebenn; KOMIUIEKTHI XUMUYECKON TOCYIBI U PEaKTHBOB
JUIsl IPOBEICHHSI XUMHUUYECKOTO IIPAaKTUKYMa; BeITsDKHON mKad

YuebHas AyIUTOPHS TUTS
NPOBEJCHHUS TEKYLIEr0 KOHTPOJIS
Y IPOME)KYTOUHON aTTECTALUN

AynmutopHas nocka; Komrmrekt yaeOHo# mebenm; KOMIUIEKTH XUMUYECKOH TTOCYIBI M PEaKTHBOB
JUISL TIPOBEJCHUS] XMMUUECKOTO MPaKTUKyMa; BeITshkHOIM mikad

VYueOHas ayAUTOPUS JUIsL
MIPOBEACHUS TPYIIIOBBIX u
WHIWBUAYaJIbHBIX KOHCYNbTAIHNA

AymuropHas mocka; Komrurekr ydeOHON Mebenu; 6 KOMIUIEKTOB Ul J1aOOpaTOpPHOH paboTHI MO
OIIPEAEICHHIO KECTKOCTH BOABI (IITATHBBI C MPOOMPKaMH, HAOOp XUMHUYECKHX pEareHToB); 6
KOMIUIEKTOB Ul T1a0OpaTOpHOH paboThI MO OMpPEAEICHHIO MIEKTPOIPOBOAHBIX PAaCTBOPOB coleil
(TIK-2mT., WCTOYHMK TOKAa-3 INT., INTATHBBI C INPOOMPKAMH, 3JIEKTPOIbl H3MEPUTENBHBIE,
SNEKTPOJBl CPaBHEHUA); 6 KOMIUIGKTOB JUIi JabopaTopHOl paboTBl MO OHpENeICHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI C MpobOupkamu, HaOOp peakTuBOB, pH-MeTpsl); BrrTsxHON
mkad

YuebOHas ayIUTOPHS IS
MPOBECHUS TPYIOBBIX u
WH/IMBUIYaIbHBIX KOHCYIbTAIHNA

AymuropHas mocka; Komrurekr ydeGHOH Mebenu; 6 KOMIUIEKTOB Ul J1aOOpaTOpPHOH padoTHI IO
OIIPEACICHUIO KECTKOCTH BOABI (IITATHUBBI C MPOOMpPKaMH, HAOOp XUMHUYECKHX pEarcHToOB); 6
KOMIUIEKTOB Ul Ta0OpaTOpHOH pabOThI IO OMpPEAEICHHIO NIEKTPOIPOBOAHBIX PAaCTBOPOB CoOIEH
(ITK-2mT., MCTOYHUK TOKa-3 IUT., IITaTUBBl C NPOOUPKAMH, OJIEKTPOABI H3MEpPHUTEIbHEIE,
SNIEKTPOJbl CpPaBHEHMSA); 6 KOMIUIGKTOB JuIsi J1abopaTopHOl pabGoThl 1O OHpeeIeHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI C NMpoOmpkamu, Habop peakTuBOB, pH-MeTpsr); BrrTsoxHON
mkad

YuebOHas AyAUTOPHS IS
MPOBECHUS TPYIIOBBIX H
WH/IMBUTYa bHBIX KOHCYIIbTAIAHA

AynutopHast nocka; Komrmekr ydeOHON MeOenu; 6 KOMILICKTOB AJsl JTabopaTopHOil paboThI MO
OIIPEACICHUIO KECTKOCTH BOABI (IITATHUBBI C MPOOMpPKaMH, HAOOp XUMUYECKHX pEarcHTOB); 6
KOMIDIEKTOB UIsl Ta0OpaTOpHOH pabOThHI IO OIMPEAEICHHIO 3MIEKTPOIIPOBOIHBIX PAaCTBOPOB CoOJEH
(ITK-2mT., WCTOYHMK TOKa-3 IUT., IITaTUBBl C NPOOUPKAMH, OIEKTPOABI H3MEpPHUTEIbHEIE,
ANEKTPOABI CpaBHEHUs); 6 KOMIUIGKTOB JJsI J1a0OpaTopHOil paboOTBl MO  ONIpENCIICHUIO
HOHOOOMEHHBIX peakiui (IITaTHBEI C NpoOmpkamu, Habop peakTHBOB, pH-MeTpsl); BrrTshkHON
mKad

YuebHas ayAUTOPHS i | AyoutopHast nocka; Kommuiekt yuebHoii medenu

NIPOBEIECHUS TPYIIOBBIX u

WH/INBUTYaJ bHBIX KOHCYIb Tl

YuebHas ayJAUTOpUs Jutst | AyauropHas 1ocka; KoMiuiekT yae6HON Mebenn

MIPOBEICHUS TPYIIOBBIX u

WH/IMBUYaTbHBIX KOHCYJIbTAllMH

VYuebHas ayIUTOPHS Ui | AynuropHast nocka; Kommiekt yaeOHoi medenn

MIPOBEICHHSI TPYIIOBBIX u

WHAWBUAYaJIbHBIX KOHCYNbTAINHA

VYyeOHas AyAUTOPHS i | AyauropHas nocka; Kommiekt yuebHoii medenu

TIPOBEICHHSI TPYIOBBIX u

WH/IBUTyaJbHBIX KOHCYIbTaIWHA

YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBEICHUS 3aHATHI | (CTalMOHAPHBIN), SKpaH (cTaruoHapHbli), [TK (mepeHocHoi)

JICKITAOHHOTO THTIA

[Tomemenne i | Kommekr  yae6not wmebemm; I[IK — 10 mT., nogkimoueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENIbHOM paboThl | 0O0ecreunBaOIMX ~ AOCTYIl B OJNEKTPOHHYIO  HH(OPMAIMOHHO-00pa30BaTeNbHYIO — Cpemy
00y4Jaronuxcst YHuBepcureTa.




