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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCHUIUIMHEI IBIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUH W YMEHHH, HCOOXOIUMBIX AT 00ecIIeueHUs
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1

TpeGoBaHus K NpeABAPUTEIbLHOI HOATOTOBKE 00y4alOLIerocs:

2.2

JMCHUTINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUHUILTUHBI (MOAYJIA) HEOOX0AUMO KaK
npeauiecTByoliee:

221

Marepuanoseaenue. TeXHOI0IUs KOHCTPYKLIMOHHBIX MAaTEPUAIIOB

222

dusuka

223

MeTpOJ'IOFHﬂ, CTaHaapTHU3alius 1 CepTI/I(i)I/IKaLH/IH

224

COHpOTI/IBJ'IeHI/Ie MaTcpuajoB

225

TeOpCTI/I‘IeCKaSI MCEXaHHKa

226

TeopeTudyeckre OCHOBBI AIEKTPOTEXHUKH

227

I'mnpomexanuka

22.8

Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS

229

OOmast >JIEKTPOTEXHUKA U DIICKTPOHHUKA

2.2.10

TGOpI/Iﬂ MCXaHHU3MOB MAalllH

22.11

Texnuueckas TEPMOJUHAMHUKA U TCIUIONECpEada

2.2.12

Cy,[lOBbIe BCIIOMOT'aTCJIBbHBIC MCXAaHU3MBbI, CUCTEMBI 1 yCTpOﬁCTBa

2.2.13

IInaBaTenbHas

2.2.14

Cy,Z[OBI)Ie KOTCJIBHBIC U TAPOIPONU3BOAAIINE YCTAHOBKU

2.2.15

OnexTpoodopynoBaHHe CyIOB

2.2.16

Cy}lOBBIe JABUT'AaTCJIM BHYTPEHHET'O CTOPaHUs

22.17

CynoBble TypOOMAIITHHEI

2.2.18

Cy,E[OBLIC XOJIOAWJIbHBIC YCTAHOBKU U CUCTEMblI KOHAUIIMOHUPOBAHUA BO3yXa

2.2.19

TexHOMOrUsA TEXHUYECKOTO 00CITY’)KUBAHUS U PEMOHTA CY/IOB

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TECOPUU YIPABJICHUA TEXHUICCKUMHU CUCTEMaAMU

2221

MaTepI/IaJ'IOBGI[CHI/Ie. Texuomorus KOHCTPYKIMOHHBIX MaTCpraIoB

2.2.22

Mertpornorus, CTaHAAPTU3AIUSA U CePTUDHUKALIUL

2.2.23

TCOpeTI/I‘-ICCKaﬂ MCXaHHUKa

2.2.24

TeopeTuyeckre OCHOBBI AIEKTPOTEXHUKH

2.2.25

dusuka

2.2.26

OOmas OJICKTPOTCXHHUKA U 3JICKTPOHHKA

2.2.27

ComnporuBieHne MaTepuaaos

2228

Teopm[ MCXaHHU3MOB U MalllMH

2.2.29

Texauueckas TCpMOJANHAMUKA U TEIJIONEpeaada

2.2.30

I'uppomexanuka

2.2.31

Jlerany MalyuH U OCHOBBI KOHCTPYHPOBaHUS

2.2.32

IInaBaTenbHas

2.2.33

Cy,E[OBLIC BCIIOMOT'aTCJIBbHBIC MCXaHU3MBbI, CUCTEMBI 1 yCTpOﬁCTBa

2.2.34

Cy,Z[OBI)Ie KOTCJIIBHBIC U TAPONTPOU3BOAANINE YCTAHOBKU

2235

Cy,I[OBBIC XO0JIOAUJTIBHBIC YCTAHOBKU U CUCTEMbI KOHAUIIMOHUPOBAHUA BO3AyXa

2.2.36

DnexTpoobopyI0BaHIE CYI0B

2237

OCHOBBI aBTOMaTHKH 1 TCOPUHN YHIPABJICHUA TCXHUICCKUMU CUCTEMaMU

2.2.38

CynoBble ABUTATEIH BHYTPEHHETO CTOpaHUs

2.2.39

CynoBble TypOOMAIIHMHEI

2.2.40

TexHONOrusA TEXHUYECKOT0 00CITY>KUBAHUS U PEMOHTA CY/I0B

3. KOMIIETEHIIMA OBYYAIOIIEI'OCSA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUA TUCIIUITJINHBI

(MOY.JIA)




OIIK-2: Cnioco6eH NpUMEHATh eCTeCTBEHHOHAYYHbIE 1 001leMHKCHEePHbIe 3HAHNS, AHAJIMTHYECKHE METO/AbI B
npodgeccHoHAILHOI 1eITeIbHOCTH

OIIK-2.1: I/ICHOHLBYCT OCHOBHBIC 3aKOHbBI €CTECCTBECHHOHAYYHbIX JUCHHUIIIINH, CBA3aHHBIC C HpO(I)CCCI/IOHaHLHOﬁ JCATCIbHOCTBIO

| OIIK-3: Cnocoben MPOBO/IUTH U3MEPEHUSA U l-laﬁJ'llO)Iel—lPlﬂ, OﬁpaﬁaTblBaTb U NPEeACTABJATH IKCIICPUMEHTAJIbHbIC TaHHbIE

OIIK-3.1: Micnonb3yeT OCHOBHBIE METOIBI M CPEIICTBA IIPOBECHNUS SKCIIEPUMEHTAIBHBIX HCCIICIOBAHNH, CHCTEMBI CTaHIAPTH3AIIH
U cepTHUKAIIH

B pe3yiibTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyllaloumﬁcn JOJIZKCH

3.1 (3HaTh:

3.1.1 [ OcHOBHBIE 3aKOHBI OPTaHUYIECKON M HEOPTaHHUECKOH XUMHH; KJIACCU(HKAIIIO U CBOHCTBA XMMUYECKHX JIEMEHTOB,
BEILIECTB U COETUHEHNH, UX Ha3HAUYeHHE U 00JIaCTH IPUMEHEHHUS.

3.2 | YMeTh:

3.2.1 | Ucnionb30BaTh OCHOBHBIE DJIEMEHTAPHBIE METOJIBI XMMUYECKOTO UCCIICOBAHMUS BEILIECTB U COSTMHEHUH.

3.3 | Bnagersn:

3.3.1 | CrtocoOGHOCTBIO BHIITOIHEHHST OCHOBHBIX XMMHYECKHUX JTa00PAaTOPHBIX OIleparnuii.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHMe pa3fesioB H TeM /BH/I 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHS / Kype ATroT
Pazpen | Paspen 1. O6mas xumus

Jlek OO011He 3aKOHBI XUMHH. X UMHYECKast TSPMOTUHAMUKA ¥ KHHETHKA. /JIek/ 1 1 JIT.1 0
€]

J1ab CKopocTh XUMUYECKOH peakmnuu /J1ab/ 1 2 JI.1J11.2 0
22

Cp Wunusuayanehoe 3aganne Nel /Cp/ 1 24 0

Jlex PactBOpHI U BX cBOMcTBA. OKHCIUTENHHO-BOCCTAHOBUTEIIbHEIE 1 2 JI.1J11.2 0
peakuuu. /JIek/ 22

Jla6 Xumuueckoe paBHoBecHe /J1a6/ 1 2 JI1.2712.1 0
32

Cp WNuauBunyansHoe 3amanue No2 /Cp/ 1 24 0

Jlex OCHOBBI 3JIEKETPOXUMHUU. ["alIbBAHUYECKHE DIIEMEHTBL. 1 1 0

Onexrponus.Kopposus meramnos. /Jlek/
Jlab OKHCIHUTETBHO-BOCCTAHOBUTENBHBIC peakiuu /J1ad/ 1 2 JI1.1 0
JI1.2J12.1

32

Cp WNuauBunyansaoe 3amanue Ne3 /Cp/ 1 24 0

Cp IMonroroBka k maboparopHbM padoram /Cp/ 1 24 0

HKP Komrurexcuast koHTpOsbHas padora /MKP/ 1 2 JI1.1J11.2 0
91

5. COJEPJKAHUE JUCLUILIMHBI (MOAY.JIST)

Paznen "O6mmas xumus"

Jlexiust "OcHOBHBIE 3aKOHBI XUMHUK"

OCHOBHBIE TIEeJIH U 33/1a4H JUCITUTLTUHEI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTUHAMY B OOIIEH CHCTEME IMOTOTOBKY CIIEIHAITUCTA.
OyHIaMeHTATbHBIC 3aKOHOMEPHOCTH XHMHUH KaK TEOPETUUCCKOI OCHOBBI HOBBIX HAYKOEMKHX TEXHOJIOTHiI. OCHOBHEIC
CTEeXHOMETpHUYIECKHE 3aKOHbI. OCHOBHBIC HAPaBIECHHUS TEXHUUECKOTO MPOrpecca B OTPACIH.

Jlexnus "Ctpoenue BemiecTsa"
Crpoenne aroma. KBaHToBBIC uncia. PacmipeeneHue 3IeKTPOHOB MO YPOBHIM U MOAYPOBHAM. BiusiHUE CBOHCTB XUMUYECKOTO

3NIEMEHTa B 3aBUCHMOCTH OT €r0 AIEKTPOHHOH KOH(DUTYpaIvy.

Jlexmus "Ilepuoanyeckuii 3axon J[.M1.Menaeneesa'.




CTpyKTypa nepuon4eckoil cucteMsl. [1epuoagnyHOCTh N3MEHEHUsI CBOMCTB XUMUYECKUX IEMEHTOB U UX COSANHEHH.

Jlexmus " Xumuueckas CBS3b".

OcCHOBHBIE CBOICTBAa XUMHUECKOH CBsI3U. KoBaneHTHast xuMudeckas cBs3b. [lonmspHocTh cBsi3u. HaceimaemocTs. HanpaBneHHOCTS.
Monnas cBa3p. Kpucramnel. Metanmnnueckas cBsa3b. Bojoponnas cBsa3b. BaH-nep-BaanbcoBo B3auMoaelcTBrue MoseKkyil. BiusHue
THTIA XUMUYIECKOHN CBS3H Ha (PU3MKO-XUMHUYECKHE CBOWCTBA BEIICCTB.

Jlexnus "XuMudeckas TepMOAMHAMUKA"

DHepreTuka XMMHYECKHX nporieccos. [IoHsTHe TepMoanHaMHUUecKoi cucteMbl. Buabl cucteM. TepMoanHaMuyecKue napaMeTpel
cucreMbl. Kimaccudukarms TepMoIiHaMHIECKUX IPOIieccoB. BHYTpeHHS SHEeprHs ¥ SHTAIBIHSA. TeroBsle 3 QEKTH 1 uX
UCTIONB30BaHNE B XUMHIECKOH TexHOToTuH. DHTponus. DHeprus [ m66ca. OcHOBHBIE 3aKOHBI TEPMOIIMHAMHKH.

Jlexnus "Xumuueckass KUHETUKA"

CKOpOCTh XUMUYECKUX peakuuil CKOpOCTh XUMUUYECKUX PEaKIUi B TOMO- U FeT€pPOreHHbIX cucreMax. dakTopsl, BIUAIOIIUE HA
ckopocts peakuuil. Teopus Appennyca. Karammsaropsl. 'oMOreHHBII U reTepOreHHbIH KaTaau3. 3aKOH JeHCTBYIOIINX MAcC IS
HeoOpaTUMBIX peakiuii. [Ipasuna Baut-T'odda. Xumudeckoe u pa3zoBoe paBHOBECHE

IMTonsaTHe 00 0OPaTUMBIX M HEOOPATHMBIX PEaKIMAX. XUMHIESCKOE PaBHOBECHE. 3aKOH JEHCTBYIOIINX MacC [UI 00PaTHMBIX
peaxuuii. @akTopsl, BIUAOIUE HA XuMuueckoe paBHoBecue. Ilpunnun Jle [larense.

Jlexuus "PacTBOpHI 1 UX cBOMicTBA"

Knaccugukamnust pactBopoB. CrIocoOBI BRIpaXXSHUsT KOHIIEHTPAIIMY PaCTBOpa. PACTBOPEI HEANIEKTPOIUTOB M UX KOJUIUTATHBHBIE
cBolicTBa. 3akoH pa3basienust OctBanbaa. Teopus dMeKTPOIUTHYECKON Aucconnanuy. CTeneHb 1 KOHCTaHTa AUCCOIUALINY.
CnaOble ¥ CHIIbHBIC AJIEKTPOJIUTHI. CBOHCTBA pACTBOPOB IEKTPOJIHUTOB.

Jlexnus "MoHHO-00MeHHBIE peakuuu. [ uaponus comneit”
Honnoe mpousseneHue Boabl. Bogopoanslil mokaszarens. MunukaTopsl. OCHOBHBIE TUIIBI THApoau3a coneil. Onpeaenenue pH B
kaxgoM tune. CreneHp ruposin3a. @akTopsl, BIUSIONME HAa MTPOLECC THAPOIIN3A.

Jlexms "OkucnuTensHO-BOCCTaHOBUTENbHBIE peakiun (OBP)".

OCHOBHbIE TIOHATHUS JaHHBIX peakiuid. Crenens okucieHus. OKUCINUTENBHO-BOCCTAHOBUTEIBHBIC CBOWCTBA 3JIEMEHTOB U MX
coenunaeHmi. [IpaBuio anekTpoHHoro 6ananca. Ypasauanus OBP MeTomamu 2JIeKTpOHHOTO M HOHHO-3JICKTPOHHOTO OallaHca.
PasnoBuanoctu OBP. Baxkueiiniyne okMCIUTENN U BOCCTaHOBUTENIH. OKHCINTEIHHO-BOCCTAHOBUTEIbHAS TBOHCTBEHHOCTD
XHUMHYECKUX DJIEMEHTOB.

Jlexnus "OCHOBBI 31E€KTPOXUMUN"

IoHsATHE 2MEKTPOXHUMUYECKOHN CHCTEeMBI. BUIBI cucTeM. DIeKTPOIHBII NOTEHIHAT MeTaIIa. DIEKTPOXUMUICCKUH P
HanpspkeHuil. CBolicTBa psa akTUBHOCTH. XUMHUYECKUE UCTOYHUKH 3MIEKTpUIecKoro Toka. ['anpBanudeckuii anemeHt. [Ipunnun
pa6otel. Pacuetr 3/IC. DneKTpoIN3 BOAHBIX PACTBOPOB U €T0 3aKOHOMEpHOCTH. Koppo3ust MeTaiioB. 3amuTa METaJuIoB OT
Koppo3un. AKKyMyasTopsl. Buaer. [Ipuammmn paboTs!.

6. POHJ OIIEHOYHBIX CPE/ICTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

BeImosHeHbIe U 3alIMIICHHBIC JIA00OPATOPHBIC PAOOTHI
BrimonHeHHbIE U 3a4TEHHBIE KOHTPOJIBHBIE paOOTHI
3a4eT 1o JUCLHIINHE

6.2. Tembl NUCLMEHHBIX PadoT

He npexycMOTpeHBI y9eOHBIM IUTaHOM.

6.3. KonTpoabHbIe BONIPOCHI U 3aJaHUS

3ajaHus 1J1sl OLCHKH COPMHUPOBAHHOCTH KOMIIETCHIIMI:

KOMIIETEHIIM A OIIK-2 Crioco6eH IprMeHSTh eCTeCTBEHHOHAYYHBIE W O0IEeHH)KEHEPHBIE 3HAHHS, aHATUTHICCKHE METOIBI B
po¢eCcCHOHATBHON AeITENbHOCTH

3aKphIThIE BOMIPOCHI

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

*14,28 T

28,56T

4285

57,13r

2. IInotHOCTH Ta3a no Bo3ayxy 1,52. OTHOCUTENbHAS MOJIEKYIIIPHAsA Macca rasa
32

64

*44

88

3. Kucnopon maccoii 6 T ipu t = 20 0C u naBnenun 98 klla 3anumaer o0beM:




46 n

*4,65 1

46 xy0.M

0,46 xy0. m

4. T'uapokcocomb 3TO:

NaHSO4

Na2S

*(CuOH)2CO3

Na2C204

5. JInst pacTBOpeHHs MeTauia Maccoi 16,86 T moTpeboBasiach cepHas Kuciora maccoid 14,7 r. MomnsipHast Macca SKBUBaJICHTa
MeTaJlIa PaBHA, I/MOJIb.

*56

2,5

1124

5,1

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

YBEJIMINBACTCS

*yMEHbBIIACTCS

OCTaeTCsl HEM3MEHHOU

CHayaJla yMEHBIIIAETCs], 3aTEM YBEINUUBACTCS

7. B xakoM 13 (a30BbIX NIPEBpaIIeHU SHTPONHS YMEHBIIACTCS:
UCTIapeHHE BOABI

* 3amMep3aHue BOJBI

TastHAC JbJa

BO3TOHKa Hona

8. TepmoanHamuyeckast QyHKLUS, YYUTHIBAIOLIAS TEINIOCOAEPKAaHUE CHCTEMBI
SHTPONUS

*IHTABITHS

sHeprust [ m66ca

sHeprus ['enbMronbua

9. Kak u3menutcst ckopoctsh peakimu A2(r) + B2(r) — 2AB(T), ecimn KOHIIEHTPaUH HCXOAHBIX BEIIECTB YBEIIMYUTH B 3 pasa:
HE U3MEHUTCSA

BO3pacTeT B 3 pasza

BO3pacTeT B 6 pa3

*Bo3pacreT B 9 pa3

10. Bo cKOIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIHH, eClU TeMIepaTypy yBenunuuts ¢ 30 1o 70 rpagycos? TemmepaTypHbIi
K03 uIIeHT paBeH 3

162 pa3za

*81 pas

324 paza

21 pa3

11. YcTaHoBHuTE COOTBETCTBHUE Kilacca coeauHeHus popmyne K2S04:
Oxcun

OcHoBaHue

Kucnora

*Counb

12. BeuiecTBa pacTBOPHI M pacIjiaBbl, KOTOPBIE IPOBOIAT ANEKTPHUUYECKHUM TOK, Ha3bIBAIOTCS:
DneKkTpogamMu

*DNEKTPOTUTAMHU

OnexTponu3epaMu

WHepTHBIMH TPOBOJHUKAMU

13. DnekTpoHHast KOHPHUTyparus atoma pocopa:

1522522p63s23p5

1522522p63s23p64s2

*1522s22p63s23p3

1522522p63s2

14. Ecu ¢popMmyna BOXOPOAHOTO COSAUHEHHUS 3IeMeHTa IaBHOU noarpymisl OH4, To ¢popmyra BeICIIero okcuaa:
20

*302

203

2205

15. OkucnureneM U BOCCTAHOBUTENIEM B JaHHOM PEakLUU SBIISIOTCS:
FeCl2 + KMnO4 + HCl => FeCl3 + CI2 + MnCI2 + KCIl + H20

Fe — okucnurens, Mn - BOCCTaHOBHUTENH

*Mn - okucnurelns, Fe - BoccTaHOBUTED

O - okuciaurelb, K — BOCCTAaHOBHTEIH

Cl1 - okucnutenb, Fe — BoccTaHOBUTEIH




OTKpBITEIE BOIIPOCEHI

1. YpaBHsiiiTe METOIOM 3JIEKTPOHHOTO Oananca. Haliaure cyMmMy K03 HUITHEHTOB

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

Ortsert: 35

2. YpaBHsiiTe METOJIOM 3JIEKTPOHHOTO OanaHca. Haliaure ko3¢ uIMEeHT nepe BOCCTaHOBUTENIEM
Ca+ HNO3 — Ca(NO3)2 + NH4NO3 + H20

Ortser: 4

3. Paccumnraiite cTeneHb OKUCICHUS yriepoaa B Monekyine C2H5OH

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

Orser: -2

4. Paccunraiite MOJISIPHYIO MacCy SKBUBaJeHTa coenuHeHms: FeCl3 3ammmmre 0TBET, OKPYIIIUB J0 LEJIOTO T/MOJIb
Otsert: 54

5. Tlpu B3ammoeiicTBuu 6,3 T xkese3a ¢ cepoit Beiaenmiock 11.34 kJx Teruna. DHTanbnus 00pa3oBaHus cyabdpuaa xenesa FeS
paBHa (OTBET OKPYTIIHUTH JIO ECSTHIX): xJx/Moib

Otsert: -100,8

6. 280 mu 0,5 M pactBopa a30THOI KucioThl cogepxkut HNO3

OrtBer: 8,82 T

7. Uemy paBHO ocmoTHueckoe aasieHue 0,5 M pactBopa riroko3sl CoOH1206 mpu 25 0C?

Ortser: 1,24 MIla

8. Uemy paBHO JaBlieHHe HachImeHHOTo nmapa Hajx 10% pactBopom kapbamuna CO(NH2)2 npu 100 0C? (oTBET OKpyrIIUTE 10
TEJTBIX )

Ortger: 98 kIla

9. B paguarop aBTOMOOMIIS HAKIIK 9 JT BOJIBI ¥ TOOABIIIH 2 JT METHIJIOBOTO criupTa (m1oTHOCTh 0,8 r/mi). [Tpu kakoi MUHMMATBHOM
TeMITepaType MOKHO OCTaBUTh aBTOMOOMIIb Ha OTKPBITOM BO3yXe, HE 00sICh, UYTO KHUIKOCTh B paguarope 3amep3neT? OTBeT
(OKpyTIIUTH 10 IETBIX, 3aMucaTh 6e3 IpoOeoB):

Ortger: -10

10. KakoBa koH1eHTpaiust noHoB Hatpus B 0,1M pactBope NaCl, eciiu cauTaTh JUCCOIMAIUIO TOJTHON

Otset: 0,1 MoJB/IT

11. Koncranra auccounanuu azotuctoit kuciaotsl HNO2 pasna 5 ¢ 10—4. Beraucnuts crenens gucconnanun B 0,050 pactBope.
Otset: 10%

12. B cocyn, cogepxxamuii pactBop 160 r CuSO4, nomecTwiin »xene3Hyro INIaCTUHKY Maccoil 56 T.

IIpu 5TOM BBIIETHIIOCH rpaMMOB MeJTi. (3aIHIIUTE YHUCIIO C TOYHOCTHIO JI0 IIETIBIX)

OtBert: 64

13. CranaapTHBIH 2JIEKTPOAHBIN oTeHIMa Hukens -0,25 B, a kobanbta -0,28 B. KoTopblil 13 METaIOB BEICTYITUT aHOZIOM B
JTaHHOW TaJIbBaHWYECKOU mape?

OtBet: K0OanbT

14. Kakas macca nuHKa (B rpaMMax) BBIJISJIUTCS Ha KaTOJIE MPH JEKTposu3e pactBopa ZnSO4 B TeueHue | yaca npu cuiie Toka 4
A? (OTBET OKPYIIIUTH JI0 ACCSTHIX)

Ortser: 4,9

15. IIpu MOHMKEHUU TEeMIEpaTyphbl PABHOBECUE CMEIIACTCS B CTOPOHY peakuuu

OTBeT: 9K30TePMHYECKOM

KOMITETEHLIM A OTIK-3 CriocobeH MpoBOIUTh H3MEPEHUS U HaOII0IeH s, 00pabaThiBaTh M MPEACTABIATH IKCIIEPUMEHTAIbHbIE
JTaHHBIE

3aKpBIThIE BOIIPOCHI

1. O6wem, 3anumaemsbiit O2 maccoii 20 r (H.y.) paBeH

1,4

*14 n

140 n

28 1

2. ITmotHOCTH OKcuaa cepsl (IV) mo kuciaopomy

1,5

4

*2

3

3. O6sem 80 r O2 mpu t =20 0C u ganennu 101,45 xIla paBen:
*60 1

1200 xy06.m

120 n

60 xy6. M

4. Maprannooii kuciore HMnO4 cooTBeTcTByeT OKCHIL:
MnO2

* Mn207

MnO3

MnO

5. IIpu cropanmu 1,8 r TpexBaeHTHOr0 MeTajuIa OBUTO MOIydeHo 3,4 T ero okcuna. Onpenenurte OTHOCUTENBHYIO aTOMHYIO Maccy
MeTasia




#27
2,5
112,4
5,1

6. B cucreme CO2 (1) + C (k) = 2CO (T) sHTpOTIHS. ..
*yBEITMIUBACTCSI

YMEHbILIAETCS

0CTaeTCsi HEeM3MEHHOU

CHaYaJa yMEHBIIAETCs, 3aTeM YBEITMIUBACTCS

7. CaMOTIPOM3BOJIEHOE MTPOTEKAHNUE PEAKIIUH BO3MOXKHO, KOT/AA. ..
AH>0

*AG<0

AS>0

AH<0

8. Ucxons u3 3Haka AG clieIyroIux peaknuii caenaiTe BEIBO O TOM, KaKHe CTEIICHH OKHCIICHHS 0oJiee XapaKTepHbI 11 CBUHLA U
0JIOBa:

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

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

st Pb +2, st Sn +2

*nms Pb +2, nis Sn +4

s Pb +4, nins Sn +2

st Pb +4, s Sn +4

9. Bo ckompko pa3 yBenm4uHuTCs CKOpOocTh peakmuu 2SO2(r) + 0O2(r) — 2S03(1)
IIpu yBenudyenuu koHuenrpauuu SO2 B 3 pasa:

3

6

*9

18

10. Ipu noBeimernn Temiepatypsl ot 10 0C 1o 80 0C npu TemmepaTypHOM KO3QQHIIHEHTE PaBHOM 2, CKOPOCTh PEAKIIUH
YBEJIMUUBACTCA B. ..

64 paza

*128 pa3

32 paza

256 pas

11. YcranoBuTe COOTBETCTBHE Kilacca coeanHeHus popmyne H2S04:
Oxcun

OcHoBaHue

*Kucnora

Counp

12. B raJlbBaHUYECKOM JIEMEHTE U AJICKTPOIM3EPE Ha aHOJIE IPOTEKACT:
*[Iporecc OKUCICHNUS

IIpouecc nonHoro oomMeHa

IMpouecc obpa3oBaHus KHCIOPOIA

ITponecc BoccTaHOBICHUS

13. DnexTpoHHas KOHGUTYpaIXs aToMa KaJHs:

1522522p63s23p5

*1822s22p63s23p64s1

1522522p63s23p3

1522522p63s2

14. TTonOXUTENBHBIA KaTaIM3aTOP B XUMUYCCKOM PeaKIHiH:
*YMeHbITaeT YHEPTHIO aKTHBAIIHN

YBennuuBaeT TeIUIoBoH ApdexT peakun

CMenaer XMMHYECKOEe PaBHOBECHE

VBeIUYHBaCT SHEPTUIO AKTHBAIIH

15. ®opmyna ans pacyera BenuauHbl pH:

pH=[H+]

*pH=-1g[H+]

pH=-[H+]

pH=-In[H+]

OTKpBITHIE BOIIPOCHI

1. YpaBHsiiTe MeTOIOM 3JIeKTpOoHHOTO Oananca. Halinnte cymmy koaddumnmenTon

Ca+ HNO3 — Ca(NO3)2 +NH4NO3 + H20

Ortser: 22

2. YpaBHsiTEe METOJIOM JJIEKTPOHHOTO OanaHca. Halaure ko3 QUIMEHT repe]] OKUCIUTEEM
KJ +K2Cr207 + H2S04 — J2 + Cr2(S04)3 + K2S04 + H20

Ortser: 1




3. PaccumnraiiTe cTeneHb OKUCICHUS a30Ta B Mojaekyne NH2 - NH2

(OTBET 3aMUILIKUTE ENBIM YUCIOM YIUTHIBAsI 3HAK +/-)

Orser: -2

4. Ha neliTpanu3anuio KUciaoTel Maccoil 2,45 r uaer 2,00 r runpokcuaa Hatpust. MonspHas Macca S5KBUBAJICHTa KUCIOThI PaBHA
r/MOJb

Ortsert: 49

5. Boccranosnenue Fe203 Bonopo1oM IPOTEKAET 110 YPABHEHUIO

Fe203 (x)+ H2 (r) = Fe(x) + H20(r) AH = +966 x/>x/mMo1b, AS = 1387 Ix/mMonbK. BoccTanoBeHre HauHETCs IPU TeMIepaType

(OTBET OKPYIIIUTH JI0 LEJIOTO YHUCTA): K.

Ortsert: 697

6. OcMoTHYECKOE IaBIeHue pacTBopa, coaepxamiero 1 1. 18,4 r rmumepuna (M = 92 r/momns) ipu 10 0C, R = 0,082 n.atm/K.mMomb:

Ortser: 4,64 at™

7. CKOJIBKO MOJICH HEIJIEKTPOJIUTA IOJDKEH COoIepKaTh 1 J1 pacTBOpa, YTOOBI €ro 0OCMOTHYECKoe AaBieHue npu 25 0C ObUI0 paBHO

2,47 xIla (OTBET OKPYIIIUTE IO THICIIHBIX )

Otser: 0,001

8. Ha ckonbko rpajycoB MOBBICUTCS TeMIiepaTypa KurneHus Bojbl, eciu B 100 T Boabl pactBoputh 9 1 rimoko3sl COH1206 (otBet

OKPYTIIUTE JI0 COTHIX)

Otser: 0,26

9. Ilpu pactBopenuu 3,24 t ceprl B 40 r GeH3071a Temneparypa KuneHus nocieasero noseicunacsk Ha 0,81 K (E(6enzona) = 2,56).

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

OrtBer: 8

10. KaxoBa koHuenrparms noHoB Hatpus B 0,011 pactBope Na2SO4, ecnu cuntaTh AUCCONMALNIO TTOTHOM

Otser: 0,02 MOaB/1

11. BeIYnuCIUTh KOHCTAHTY JUCCOLMALIMY YTOJIBHOM KMCIIOTHI 110 IEPBOM CTYIIEHHU, €CIIM CTENEHb TUCcCOLManuy paBHa 1,73 « 10—3,

a MoJIsipHas KOHIeHTpanus skBuBaieHTa 0,1 Monbs/m. OTBEeT OKpYrIUTh 10 Henbix ¢ 10—7

Ortser: 3

12. Macca pryTH, BbIIEIHUBIIECICS MPU OITyCKaHUU MeAHOH miaTuHbl Maccor 200 r B pacTBop Hutpata pryTH (1),
COJEpAKALINNA 2 MOJIb COJIU paBHA IpaMMOB (OTBET OKPYTIINTE IO HEIBIX)

Otser: 402

13. CranaapTHBIH 2JIEKTPOAHBIN oTeHInan Hukens -0,25 B, a kobanbra -0,28 B. KoTopblit H3 METalIOB BBICTYIMT KaTOZOM B
JIaHHOM TaJIbBaHUYECKOH nape?

OTBeT: HUKEINb

14. BoruncnuTe SKBUBAIIEHTHYIO Maccy MeTajlla, 3Hasl, YTO IPH JEKTPOJIM3E pacTBOpa COJIM 3TOro MeTaiia 3arpadeHo 36187,5 Kn
JJIEKTPUYECTBA U Ha KaTOJIE BRIICIHIOCH 12 I MeTaa. (OTBET OKPYTIIUTh 0 LEIIBIX)

Ortser: 32

15. Ilpu yBenuueHNH JaBICHUSI PaBHOBECUE CMEIIAETCA B CTOPOHY 00pa30BaHUS 00beMa ra3000pa3HbIX
MOJICKYJT

OTBeT: MCHBIIIETO

TunoBsie BOITPOCHI K IMOATOTOBKE 3allIUThI J'Ia60paTOpHBIX pa60T 0o JUCHUIIIINHE

1. OCHOBHBIE 3aKOHBI XMMUU. 3aKOH COXPAHEHMs MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH ABOraJpo U €ro
clleACTBHSA. 3aKOH IKBHUBANEHTOB. OIpeieneH e 3KBUBAICHTHBIX MAacC MPOCTHIX U CIIOKHBIX BEIIECTB.

2. Teopuu crpoenus atoma Pesepdopna u bopa. CocraB atoma. OTHOCHTENBHASI ATOMHAsI Macca >JIEMEHTa.

3. KBaHTOBBIE YMCHA.

4. Pacripenienienue 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsAM. Ilpunnun ITaynu. IIpasuno Xynga. IIpaBuio
Krneuxosckoro.

5. [Monsatue 06 s-, p- ,d- ,f- anemenTax. Xapakrep COCAMHECHUH UMH 00pa3yeMbIX.

6. Ilepuonuueckuii 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [loHsTHE O rpynnax, HOATrPyNnax U MNepuoAax.

Ilepuonnyeckoe U3MEHEHNE CBOMCTB XUMUUECKUX 3JIEMEHTOB B IPYINIAX U IEPUOAAX: 3PS SApa; pailyc aTOMa; SHEPrust
MOHU3a11H; SHEPIUS CPOJCTBA K 3IIEKTPOHY; JJIEKTPOOTPULATEIbHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.

7. Ilonsatue o BHyTpeHHeH 3Hepruu cucremsl. IlepBblii 3akoH TepmoauHaMuku. Ero npuMeHeHue Aisl H30XOpHBIX U
M300apHBIX MIPOIIECCOB.

8. [onsatue 06 suTanenuu. 3akoH ['ecca u ero cneactBus. [loHsaTHe 0 TemoTax 00pa3oBaHUs CIIOKHBIX BellecTB. Pacuer
U3MEHEHHUS SHTAJIBIUH IPU XUMUYECKHX PEAKIHAX.

9. ITonsatne 06 sHTpOnMU. BTOpOii M TpeTnii 3akoHEI TepMoauHaMuKH. CTaHTapTHAs SHTpONHS BemecTBa. Pacder
U3MEHEHHUS SHTPOIIMH CUCTEMBL.

10. IonsTue 06 U300apHO - U30TepMUUECKOM MoTeHuane. OCHOBHOE ypaBHEHHE TEPMOAWHAMUKH. Y CIOBUS BO3MOXKHOCTH
NpoTeKaHus nporecca. Pacuer m3menenns cBodoxHoi sHepruu [ m66ca.

11. Xumuueckas kKuHeTuKa. CKOpOCTh XUMUYECKOM PeaKLUU B TOMOI€HHOW U F€TEPOr€HHOM CUCTEMaX. 3aBUCHMOCTb
CKOPOCTH XUMHYECKON PEAKIMHU OT KOHLIEHTpAauuu. OPU3HYECKUI CMBICI KOHCTAHThI CKOPOCTH XMUMUYECKOU peaKuu.

12. BimsiHue Temnepartypsl Ha ckopocTh XuMuueckoi peakuuu. [IpaBuno Bant I'odda u Temneparypusiii ko3ddUIHCHT.
Teopust AppeHuyca. 3aBUCIMOCTb CKOPOCTH XMMHUYECKOHN peakMy OT S3HEPIrUU aKTUBALIUU.

13. Karanus. OcHOBHBIE HONOXKEHUS TEOPUH KaTaau3a. MexXaHH3M FOMOTEHHOTO M TeTepPOTeHHOTO KaTalu3a.

14. IonsiTue 06 0OpaTHMBIX peakHUAX U XMMHUECKOM PaBHOBECUH. 3aKOH JIEHCTBYIOLUIMX Macc A OOpaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUYICCKIMH (DYHKITHSIMHU.

15. ITpunnun Jle-llarense. Bnusnue nu3MeHeHus TeMnepaTypsl, AaBICHUS, KOHLIEHTPALUY BELUIECTB HA CMELICHUE

PpaBHOBECHA B CUCTEME.




16. OOmas xapakTepucTuka pacTBOopoB. CrocoOb!I BRIpaKeHHs KOHIICHTpAUil pacTBOPOB.

17. TepMoauHAMHUKa MPOIECCOB pacTBOpeHMsl. BiusHue TeMmepaTypsl U JaBJICHHUS HA pAaCTBOPUMOCTH BEIIECCTB.

18. KomnmuratueHble CBOHCTBA WaCaNbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctus. CriocoOb
OTIpeIeIeH s MOJIEKYJISIPHON MacChl paCTBOPEHHOTO BEIECTBA.

19. [onsaTue 06 s>nexTponurax. Teopus saeKTpoauTHYECKON qucconnanuy. OOMUNA NPUHLIMI JUCCOLMALIUHN. DIEKTPOIUTHI.

OCHOBHBIE NOJIOKEHHS TEOPUH AIEKTPOINTHIECKOH Aucconuanuy. Jucconuarus KUcnoT (OAHO- 1 MHOTOOCHOBHBIX ), OCHOBaHUH
(omHO- ¥ MHOTOKHCIIOTHBIX), COJIeH (CpeTHHX, KUCIBIX, OCHOBHBIX).

20. KonnmuratusHble CBOHCTBA pacTBOPOB MEKTPOIUTOB. M3oToHnueckuit ko3ddunuent. Crenens auccormarmu. [Torstue o
CHJIBHBIX U CIA0BIX 3JIEKTPONIUTAX.

21. Crabsie snextponuThl. KoHcTanTa muccormanuy. 3akoH pazoapieHuss OcTBasbaa.

22. CunbHbIe IEKTPONUTEL. AKTUBHOCTH HOHOB. [IOHATHE O KaXKyIIeHCsl CTEIEeHN AUCCOIHMAINN.

23. Honnoe npoussenenue Boasl. [lokazatens Bogopona. MHAMKATOPHI.

24. HoHHO-00MEHHBIE peakIuH B PaCTBOPaX 3JIEKTPOJIUTOB. YCIOBUS HEOOPATUMOCTH HOHHO-OOMEHHBIX PEaKIINH.

25. JKectrkocts Bonpl. Bpemennast u moctostaHas. CriocoOBI yCTpaHEHHUS .

26. I'maponus coneit. O6patumocts rugponusa. Crenens rugponnsa. KonctanTta ruaponusa. YCIoBHS YCUICHUS THAPOIH3A.
I'maponu3s pa3snu4HBIX TUIIOB COJEH.

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

BOCCTAHOBUTEISIX. BakHeHIIe OKUCINTENH 1 BOCCTAHOBUTEIN.

28. MerToabl cocTaBlieHHsI YPaBHEHUH OKHCIHUTENEHO-BOCCTAHOBUTENbHBIX peakiuii. OBP B pasnuuneix cpenax. Tunst OBP.
29. Teopust aneKTpoAHBIX MOTEeHIMANOB. YpaBHeHue HepHera. OnpeneneHne CTaHIAPTHBIX JIEKTPOAHBIX MOTEHIMAIOB.
YcTpoiicTBO BOJOPOAHOTO MEKTPOAA. Pan HanpsyKeHUI MEeTaloB.

30. I'anpBaHMYecKUe dIEMEHTHL. Y CTpoiicTBO u npuHIuN padotel. Pacuer B/IC.

31. OeKTpoau3 B pacliiaBaX M pacTBOpax 3MeKTpoiauToB. [locnenoBaTenbHOCTh MPOLECCOB NMPOTEKAIOIIUX HA aHOIE U
kaToze. 3akoHbl Papanes. Pacaer o0beMa 1 MacCHl BEIIECTB, BBIICIUBIINXCS TIPH AIeKTponn3e. [IpuMeHeHne amexTpoimsa.

32. Koppo3sus meramuioB. Xumudeckas ,3iaekrpoxumudeckas. CrocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopsl. Kucnornsie. Hlenoynsie. [Tpunimn paGoTsl.

Tunossie 3aJlaHus 10 TUCHUIIIINHEC!

1. PaccuntaTh 3KBMBAJCHTHBIE Macchl ciemyronmx coeanneruii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacrincath 2MeKTpOHHYIO KOH(HUTYpAIMIO aToMa MapraHia. YKa3aTh BO3MOXKHBIC BAJICHTHOCTH M XMMHYECKUE CBOWMCTBA.
Omnucarh KBAHTOBBIMH YHCIIAMU BaJCHTHBIC 3JICKTPOHBI aTOMA.

3. Paccunrtath TernoBoi 3pdexT peakuuu ropeHus aueTuiaeHa (H.y.)

4. PaccunTath, BO CKOJBKO pa3 U3MEHHUTHCS CKOPOCTh XUMHUYECKON PEaKIUH , €CIH YBEIHIUTh TeMmeparypy ¢ 50 mo 80
rpagycoB 1o enbcuto, TeMnepaTypHbIil KO3 GUIIMEHT paBeH 3.

5. Kyna cmectutbest xummuueckoe paBHoBecue cucteMbl A(T) + 2B(1) «»C (k) AH<O ; ecnu

- YBEJIIMYUTh TEMIIEPATYPY
- MMOHU3UTH KOHIICHTPAIMIO BenlecTBa B

- MTOHU3UTH JIABIICHHE B CHCTEME

HAIUCATh BBIPAXKCHHUE ISl KOHCTAHTHI PABHOBECHS JaHHOM PEaKIHu.

6. Paccuntare MomsipHyro koHueHtpamuro 200 r 20% pactBopa xyopuaa kamenus ([1=1,015 r/m).
7. Ha ckonbko moHM3uTHCS aBieHue napa Haja pactBopoM mpu 25 °C, comepxammm 15 1 rmoko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YUCTBIM pacTBopuTeneM(IIpu Toi ke Temmeparype) paBHo 26 klla.
8. Hamucatp peakuuu rugponuza coneid K2CO3, NaCl, MnSO3, FeSO4 ykazate pH B KaXIIOM cilydae THAPOIIN3A.
9. YPOBHATE METOZIOM 3JICKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnSO4 + K2504 + H20
10. Paccunrate D/IC ranbBaHUYECKOTO dJEMEHTA, COCTOSILEro U3 IUIACTHH OJI0BA M MEJAH, NPH UX KOHLEHTpAlUU B

pacTtBopax cooTBeTcTBeHHO [ 1] Monb/i 1 [0,01] Monb/1. YKa3aTh HapaBiIeHUE TBUKSHUE IEKTPOHOB.

WunuBuyanbHble 3aJaHUS:

"OcHoBHBbIE 3aKOHbI XUMUU. CTpoeHHe aToMa. XUMHYeCKas CBS3b"
"DHepreTUKka XMMUYECKUX IIPEBpaLieHU"

"KuneTrnka XUMHUYECKUX peakuuii. Xumuyeckoe paBHOBecHe"

"CocraB u cBoiicTBa pacTBOpoB. Peakiiuu noHHoro oomena. ['maponus comneit”
"OKHCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKIUH. DIEKTPOXUMHUs"

6.4. Meronnueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

Pemenne THMOBBIX 3aJaHUH, TECTOB, 3aIIUTA TEOPETHUECKOTO MaTepHala Ha 1a00paTOPHBIX 3aHATHIX.
JlaGoparopHasi paboTa CYUTACTCS CAAHHOM, IIPH BBIIOJIHEHUH CIEAYIOIINX YCIOBHI:CTYICHT Ha HEll IPHCYTCTBOBAI, BHITOIHUII,
3aIIUTHII TEOPETHYECCKUI MaTepual 1mo aHHoi Teme. KoHTpombHas paboTa cuuTaeTcs BEIIOJTHEHHON, TPH PEIICHUH CTYICHTOM
70% 3amaHuii COAEPKAMMXCSA B BapHAHTE.

3auer 10 AUCLUILIMHE CTABUTCS MO HTOraM paboThl 00Yy4aIOIIerocs B TEYEHHE CEMECTPA, BHIPAYKEHHBIM B BUIE BBIITOIHEHUS
KOHTPOJIBHBIX Pa00T, paboThI Ha KOJUNIOKBHYMAX, BEIIIOIHEHHS U 3aIlIUTHI 1a00PaTOPHBIX paboT.




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI1.1 |Pocun U. B., TomuHa |OOmas u Heopranndeckas xuMusi. COBpeMEHHBIH Kypc: YaeOHoe Mocksa: U3naTenbcTBo
JI. . nocobue i 6akanaBpoB IOpaiiT, 2016
JI1.2 | I'nuuka Huxomaii 3amauu U ympaxxHeHus 1Mo oo01ei XuMuu: yued. mocodue Mocksa: NUHTerpai-
JleonngoBuu IIpecc, 2001
7.1.2. JlonojiHuTEIBHAS JIUTEPATypa
ABTODBI, COCTABUTEIIH 3arnaBue WznarenscTBO, TOJ
JI2.1 | SIpocnaBieBa AHHa Xumus: 1a0apOTOPHBIA MPAKTHKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 IlepeyeHb pecypcoB HH(POPMAIIMOHHO-TEIEeKOMMYHUKAaIMOHHOM ceTH ""UHTepHeT"
D1 | Koncmekt nekiuii mo obmieil XumMun
32 | O6pa3zosarensusi mopran CI'YBT. DnexrponHsIit kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAYJIS)
Hasnavenue OobopynoBanue
YueOHas aAyIUTOPHS quts | AynutopHast gocka; Kommekt yde6Hoi Mebenn; KoMIIIekTsl XUMHYECKOH TOCYIBl U PEaKTHBOB
MIPOBEICHUS TPYIIITOBEIX 1 | 711 IpOBEACHUS XUMHIECKOTO TIPaKTHKyMa; BEITsDKHOI mkad
WHIWBUIYaJIbHBIX KOHCYIbTAIMNA
YuebHas ayJUTOpHs quist | AyautopHast pocka; KommuekT yde6HONM MeOenu; 6 KOMIUIEKTOB Ui 1a0OpaTOpHON paboTHI Mo

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u HpOMe)KyTO‘IHOﬁ aTTeCTaluu

OMPENENICHUIO JKECTKOCTH BOABI (LITATUBBI C MPOOUpPKAMH, HAOOpP XUMHUYECKHX pPEareHToB); 6
KOMIUIEKTOB JIJISl JTaOOPaTOPHOH pabOThI MO OMPEACICHUIO AJIEKTPONPOBOIHBIX PACTBOPOB COJICH
(ITK-2mT., WCTOYHWMK TOKa-3 INT., IITaTUBBl C TPOOUPKAMH, OJIEKTPOIBl H3MEPUTEIHHEIE,
9NEKTPOAbl CpaBHEHUsS); 6 KOMIUIEKTOB [UIl J1a0OpaTOpHOH paboThl 1O  ONpPEACTCHUIO
HOHOOOMEHHBIX pEakuil (MTaTUBBI C MPOOHMPKaMH, HAO0Op peakTHBOB, pH-meTpbl); BBITsOKHOM
mkad

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komrurekt yge6HOM Mmebenn; MynsrumenuitHoe o0opymoBaHHE: HPOEKTOP
MPOBECHUS TPYIIOBBIX u | (ctarmoHapHbIi), skpaH (cranuonapHsii), [IK (mepenocHoi)

WH/INBUTYa bHBIX KOHCYJTbTAIHHA

[Tomemenne i | Kommekr  yaeOnot wmebemm; [IK — 10 mT., nomkimroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENIbHOM paboThl | oOecreunBaOMIMX ~ AOCTYIl B OJJEKTPOHHYIO  HH(OPMAIIMOHHO-0Opa3oBaTENbHYI0  Cpeay
00yJaronuxcst YHuBepcureTa.




