benepanbHOE TOCYIaPCTBEHHOE OI0PKETHOE 00pa30BaATENbHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHuUs
«TOoNBATTUHCKUI TOCYJaPCTBEHHBIN YHUBEPCUTET

b1.B.11

(unoexc Oucyuniumoi)

PABOYAS MTPOI'PAMMA JUCIUAIIJIMHBI

XUMUs

110 HalIpaBJICHUIO IOATOTOBKHU

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI TYECKOE OBECIIEUEHUE
MAIINHOCTPOUTEJIBHbBIX I[TPOU3BO/ACTB

(KO M HaMEHOBaHUE HANPABIICHUS MOJITOTOBKH, CIIEIMANBLHOCTH B cooTBeTcTBUH ¢ PI'OC BIIO/PT'OC BO)

TEXHOJIOI'MA MAIIMHOCTPOEHU A

(HampaBieHHOCTH (TIPOHIIB))
®opma o0ydeHus:_ ouHas

I'ox mabopa:_ 2019

Pacnpenesienue 4acoB JUCHHUILIMHBI I10 CEMECTPaM U BHIaM 3aHATHI (110 y4eOHOMY ILJIaHY)

KoanuecTBo 4
3ET
Yacos no PYII 144

KouTtposbHbie
padoThI (17151 32049HOM
(hopMBbI 00yUeHUsT)

Buabl koHTpOIS KypcoBrlie KypcoBLie
A p 9Kk3aMeHbl | 3adersl YP yp
B ceMecTpax NMPOEKTHI padoThl

(Ha Kypcax) 1

NeNe cemecTpoB

1 2 3 4 5 6 7 8 9 10 | 11 | Hroro

BET no cemecTpam 4 4
Uleximu 30 30
IabopaTopHbIe 12 12
[IpakTH4eckue 18 18
KontakTHasi padoTa 60 60
Cam. paborta 84 84
KonTpoan

HToro 144 | 0O 0 0 0 0 0 0 0 0 0 144

ToabsaTTH, 2019



Pabouas mporpamma cocraBnena Ha ocHoBaHuu @I'OC BITO/®I'OC BO u yuebHOTro miiaHa HarpaBJIeHUS
noArotoBku  (cmenuanbHocTH)  15.03.05 KOHCTPYKTOPCKO-TEXHOJIIOTHUYECKOEe  o0ecnedeHue

MAIIMHOCTPOUTECIBHOI'O ITPOU3BOACTBA
(KOO U HAUMEHOBaHUEe HANPABIeHUs: NOO20MOsKY, cneyuarbHocmu 8 coomeemcmesuu ¢ @I'OC BI10/ @I'OC BO)

PenensupoBanue padoueii nporpaMmbl JUCUMILIUHbI:

OtcyTcTBYET

Yyebnas (pabouas) mporpamma oJ100peHa Ha 3aceTaHuu Kadenapbl XHUMHs, XUMHUYECKUE
IIPOLIECCHI U TEXHOJIOTUHU (TIpoToKO 3acenanus Ne 1 ot 6 centsops 2018 r.)

Penienzent
(OomdicHocmb, yueHoe 36aHue, CeneHy) (noonucs) (U.0. ©amunus)
« » 20 1.

Cpok neiicTBusi padoueil nporpaMMbl JUCHMILIMHBI 10 6 cenTsiops 2022 r.

HNudopmanus 06 akTyanusanuu padoyeil nporpaMMsbl M CHUIIJIMHbBI:

[TpoTokoun 3acemanus kagenpsl No  OT «__ » 20 1.

[TpoTokoun 3acemanus kagenpsl No  OT «__ » 20 1.

[Iporokon 3acenanus kageapsl Ne  oT «_ » 20 .

[Iporokon 3acenanus kageapsl Ne  oT «_ » 20 .
COI''TACOBAHO

3aBenyromuii kagenpoit  O6Opy/IOBaHME U TEXHOJIOTHMH MAIIMHOCTPOUTEILHOTO MPOU3BOJICTBRA
(8vinyckaiowell HanpagieHue (CneyuaIbHOCyb))

« » 20 1. H .I1O. JlornHnoB
(noonucw) (U.0. Damunus)

VTBEPXJIALIO

3aBenyromiuii kadeapoit XUMHMS, XUMUYECKHUE TPOIIECChl U TEXHOJIOTHHU

(paspabomasweti PIT]])

« _» 20 T I'.'1. Ocranenko
(noonucsw) (M.0. Pamunus)



https://www.tltsu.ru/instituty/institut-mashinostroeniya/kafedry/the-welding-department/
https://www.tltsu.ru/instituty/institut-mashinostroeniya/kafedry/the-welding-department/
https://www.tltsu.ru/instituty/institut-mashinostroeniya/kafedry/the-welding-department/

AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B.11 Xumus

(MHIOEKC 1 HAMMEHOBAaHNE TUCIUIDIHHEL (y4eOHOTO Kypca))

1. Heab 1 32124 U3yYeHUSA TUCHUILIMHBI (Y4e0HOT0 Kypca)

[ens — hopMupoBaHUE COBPEMEHHOTO MPEACTABICHUSI O BEIIECTBAX, UX CTPYKTYPE,
CBOMCTBAx M B3aUMHBIX MPEBPALICHUSX.

3amaun:
1. JlaTe 3HaHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX B3aMMOCBSI3H MEXKIY CTPOSCHHUEM U
XUMHAYECKUMHU CBOMCTBAMHU BEIECTBA.

2. IlpuBHUTH HaBBIKM aHAJIW3a TIPOIECCOB, NPOUCXOMAIINX TIPH MPOTCKAHUU
XUMHUYECKUX PEAKIIUH.

3. Hayuuts mnpuMeHATH TMOJy4YEHHbIE 3HAHUS W YMEHHUS s O€30MacHOro
WCIIOJIb30BaHUs BEILECTB B MOBCEAHEBHOW KM3HU M HA MPOU3BOACTBE, MPEIYyNPEKICHUS
SBJICHUI, HAHOCAILIUX BPE/l 3[I0POBBIO M OKPYKAIOIIEH Cpee.

2. MecTo aucuuiuinHbl (yaedHoro kypca) B crpykrype OIIOII BO

Jannas gucuuminHa (y4eOHbIM Kypc) oTHocuTcss K bioky 1 «ducuumnianss
(Monynn)» (BapuaTHBHAs YacTh).

JlucrumnHel, yd9eOHbIE Kypchl, Ha OCBOCHHHM KOTOPBIX OaswpyeTcs JaHHas
mucruIuinHa (yaeOHbIN Kypce) — «Bpiciias MaTeMaTukay.

Jucuumumebl, y4eOHBIE KypCHl, JUISI KOTOPBIX HEOOXOAWUMBI 3HAHMS, YMCHHUS,
HaBBIKH, PHOOPETAEMBbIC B pe3yJIbTaTe U3YUEHUs JaHHOW TUCIMIUTMHBI (Y4eOHOTO Kypca)
— «®usukay, «Matepuanoeaenne 1 TKM», « Ikonorus».

3. Ilnanupyemblie pe3y/ibTaThl 00y4YeHUs] MO JAUCHUILINHE (Y4eOHOMY KYpCY),
COOTHECEHHbIe ¢ IJIAHMPYEeMbIMH pe3yJbTATAMH OCBOEHHSI 00pa30oBaTeJbLHOI
NporpaMmblI

dopMmupyembie U Ilnanupyembie pe3yJbTaThI 00y4eHUA
KOHTPOJIMpPYeMbIe
KOMIIEeTeH LU
- ClI0COOHOCTh 3HaTh: OCHOBHBIE 3aKOHBI B3aUMOCBSI3H MEXKIY CTPOCHUEM

y4acTBOBATh B pa3pabOTKe | U XMMHMYECKHMH CBOMCTBAMHU  BEUIECTB; OCHOBHBIC
0000IIIEHHBIX BAPUAHTOB | 3aKOHOMEPHOCTH,  COMPOBOXKIAIOUINE  B3aUMOJICHCTBUS
perieHus: mpooiiem, BEILIECTB

CBSI3aHHBIX C YMeTb:  aHanM3UpPOBaTh  IOJYYEHHBIE  PE3yJbTaThl,
MAIIMHOCTPOUTEIbHbIMA | TPOBOJANTh 00pabOTKY W aHaIU3WPOBATh XHUMHUYECKHE

3




POU3BOICTBAMU, BHIOOpE
ONTUMAaJIbHBIX BAPUAHTOB
MPOTHO3UPYEMBIX
MOCJIE/ICTBUN PEIICHUS Ha
ocHoBe ux aHanuza (OIIK-

IMpOHUECChbl; COCTABJIATH MATCPUAJIBHBIC, SHCPIrCTHYCCKUC
0aJTaHCHl XUMHYECKHUX peaKHI/Iﬁ

BJ'I&I[GTBI CITOCOOHOCTBIO IMPOBOAUTL aHAJIN3 I/IH(bOpMaHHH;
METOAaMU a”HaJlu3a XUMHNYCCKHUX IMpoHIcCCOB,
CIIOCOOHOCTBIO COCTaBJICHUA MaTCpHUAJIbHbIX u

4) SHEPreTUYECKUX 0aJTaHCOB XUMHUUYECKUX PEAKIIHMA

- CIIOCOOHOCTD 3HaTh:  TEXHUKY  O€30IaCHOCTH B  XUMHYECKOH
y4acTBOBaTh B naboparopuu; METO/IbI HCCIIEI0BAHMS, aHanusa,
IPOBEJICHUU IUarHOCTUKM W MOJEIUPOBAHUS  CBOMCTB  BEIIECTB
IPEIBAPUTEIBLHOTO (MaTepyaJioB)  MAalIMHOCTPOUTENBHBIX  IPOM3BOJCTB,
TEXHUKO-9KOHOMUYECKOTO | PU3NYECKUX M XUMHUYECKUX MpOIeccax, MPOTEKAIOMUX B
aHaJIn3a MPOEKTHBIX MmaTepuaizax I[pu MX [OJIy4eHHH, 00paboTke H
pacueroB, pa3paboTke (Ha | MOAU(DUKAIIUN

OCHOBE JEHUCTBYIOIIUX YMeTh:  OpraHu3oBaTh  XHUMHYECKHM  JKCIEPUMEHT;
HOPMaTHUBHBIX UCIIOJIb30BaTh B HCCIEAOBAHUAX M pacyerax 3HaHUSA O
JOKYMEHTOB) IIPOEKTHOW U | METOJIaX  WCCIIEJOBAHMS, aHalM3a, JUAarHOCTUKH U
paboueii u MOJEIIMPOBAaHUSI ~ CBOWCTB  BELIECTB  (MarepuasoB)
JKCIUTyaTallMOHHOM MAaIIMHOCTPOUTENbHBIX  MPOU3BOACTB, (DUIUYECKUX U
TEXHUYECKOU XUMUYECKUX MPOIIECCaX, MPOTEKAIOIINX B MaTEpHalIax MMpU

JTIOKyMEHTAI1u (B TOM
YHUCJIE B 3JIEKTPOHHOM
BUJIC)
MaITUHOCTPOUTEIIBHBIX
MIPOU3BOJICTB, UX CUCTEM U
CPENCTB, B MEPOIIPUSITHSIX
10 KOHTPOJTIO
COOTBETCTBUS
pazpabaTbiBaeMbIX
IIPOEKTOB U TEXHUYECKOU
JTOKyMEHTAITU!
JEUCTBYIOIIUM
HOPMATHBHBIM
JIOKyMEHTaM,
ohopmIICHUHU
3aKOHYCHHBIX MPOEKTHO-
KOHCTPYKTOPCKHX paboT
(TTK-5)

UX MOJy4YeHUH, 00paboTKe U MOIU(DUKATUU

Brnanets: METOJMKOM  TOCTaHOBKM  XHMHYECKOTO
AKCIIEPUMEHTa;  METOJaMH  HUCCJIEJIOBAaHMs,  aHaAJIM3a,
JTUATHOCTUKM W MOJICJIMPOBAHMUSI  CBOMCTB  BEIIECTB
(MaTepuason) MAaIIMHOCTPOUTEIIbHBIX ITPOU3BOJCTB,
bU3NUEeCKUX UM XUMHUYECKUX IpoIleccax, MPOTEKAIOIINX B
MaTepualiax INpud HUX [OJy4yeHuu, oOpaboTke U
Moau(pUKATUN

TemaTH4yeckoe CoacpKaHue TMCHUILINHBI

Pasznea, moayan

Ilonpa3snen, Tema

CrpoeHnue u CBOICTBa BELIECTBA

OCHOBHBIC ITOHITHUS M 3aKOHBI XUMUN

OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX BCIICCTB

Crpoenue atomos. [lepuoanueckast cuctema snementon .M.

Menpeneesa




Xumuueckas cBs3b. [IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJT

TepMoanHaMuKa U KUHETUKA TepMoarHaMHUKa XUMUYECKHUX MpoLeccoB. OYHKIIMN COCTOSHHUS:
XUMHUYECKHUX MTPOIIECCOB BHYTPEHHSISI SHEPTUsI, SHTAIbIUS

OyHKIMU COCTOSHUS: SHTponHUsL, SHeprus | m66ca. Hanpasnenue
MPOTEKAHUSI XUMUYECKUX PEAKIU

XumHnueckass KHHETHKA. BiusiHue Ha CKOPOCTh XUMHYECKUX
peaKkurii KOHUECHTPALNH, TABIEHUS

Bnusinue Ha CKOPOCTh XMMUYECKUX PEaKLUi TeMIepaTyphl,
KaTaJIn3aToOpOB. XUMHUYECKOE PaBHOBECHE

PactBOpsI 1 qucnepcHeie PactBopbl. CriocoObl BhIpaKeHUsI KOHLIEHTPALIUK PACTBOPOB.
CHCTEMBI KosmuraruBHble CBOMCTBA paCTBOPOB

CBoiicTBa pacTBOPOB JIEKTPOJIUTOB: AUCCOLMAIMS. HOHHOE
NPOU3BECHUE BOJIBI, IPOU3BEACHUE PACTBOPUMOCTH, THAPOIIH3
COJIeH, HampaBJIeHue OOMEHHBIX PeaKInii

Konnounnneie pacTBOpBI: CTPOEHUE KOJIJIOUIOB, MOyUYEeHUE U
CBOWCTBA

:‘)HGKTpOXI/IMI/I‘IeCKI/IC IIpoueCChl BJ'ICKTpOXI/IMI/IquKI/IC cucteMsl. ['aTbBaHUYECKUE 3JIEMEHThI

DJeKTpoan3 BOJHBIX pacTBOpOB. 3akoHbl Dapanes

KOppOSI/IH MeTamioB. Crioco0bl 3allIUTBI MCTAJUIOB OT KOPPO3HUU

O61mas Tpy10eMKOCTh TUCHUILINHBI (YueOHoro Kypca) — 4 3ET.



4. TexHosioru4yeckasi Kapta mo yueoOnomy kypcey "Xumus'"

Hnentnduxarop kypca B moay.ie ""Meroauyeckas pagora" id=49970

O0beM y4eOHOro Kypca H BHAbI Y4eOHBIX MepONPHUSATHI
KoJi-Bo neneins, B KonrakrHas pa6ora CamocTosiTebHasi padoTa
Cemectp |reuenne xotoprix| Beero K ®opma | Konrtpoas
usydennsi | peammsyercs 4acoB 1o Bcero BT.u.B ype. " KOHTpOJIs | B yacax
N npoeKThl [KOHTpPOILHBIE
Kypc yuebromy uHTepakTuBHOI| Bceero [laGopatopubielKoncyabrauuu| PI'P pK ])6 Hnoe aT
miaady | Beero | Jlekuun [ladopaTtopubielllpakTuyeckue dopme (Kype. padoTel
pa6oThbI)
19 144 30 12 18 0 84 0 0 0 0 82 2 3a4eT
B
. _ 5 e Hpouonxcmenvbﬁocn, y4eOHBIX TpeGosanus k pecypeam
g Onmcante yueGHOro R =5 MEpOIPHUSITHIL, IPOBOUMBIX
<
38 MEpONPHATHS < 2 2 £
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OCHOBHBIE NOHSTHS U
5 1 | JMexums 1 Jlex1 + JI 2 JIeKIMOHHAsE ayIUTOPHS 1 J1-302 90 Mernosas gocka | [1-4]
3aKOHBI XUMHHU
N3yuenne
CamoCTOsTebHOE Te()yququCKOFO Aynutopus s Kowmsrorep ¢
5 1 Cam P - 72 70 €aMOCTOSATENbHON 1 I-401 16 BBIXOJIOM B CETh [1-4]
U3y4eHHE MaTepuana MaTepHaa 1o Kypcy
. paboThI HMHTEPHET
JICKIUH
IIpakTHueckoe Pacuerst o
5 1 3al:1;1me ) Mp31 bopmynam u + n 5 2 Jlexunonnas aynuropus | 1 | A-306 40 Menopas gocka | [1-4]
ypaBHEHHSIM
OCHOBHBIE KJIacChl
5 1 | Jexuns 2 Jlex2 HEOPTAHMUYECKHX + J1 2 JIeKIMOHHASI Ay TUTOPHST 1 | A-125 187 MernoBast 1ocKa [1-4]
COEIMHEHUH
TepmoauHaMuka
XUMHYECKUX
nponeccoB. DyHKIMU
6 2 Jlexmus 3 Jlex3 port yHKI + JI 2 Jlexuonnas aymuropust | 1 A-125 187 Menosas nocka [1-4]
COCTOSIHHMS:
BHYTPCHHSISI SHEPTH,
SHTAJIBIIHS




WnpuBunyansHoe
JIoMallHee 3ajganue 1

U3l

CamocrosiTenbHOe
peleHue 3aaa4
HHIUBUIYaTbHOTO
BapHaHTa

Aynutopus st
CaMOCTOSTEIbHOU
pabotsl

r-401

16

Komnsrotep ¢
BBIXO/IOM B CETh
HMHTEPHET

[1-4]

JlaboparopHoe
3aHsATHE 1

J1a631

OCHOBHBIE KJIacChl
HEOPraHUYECKUX
COCIMHCHUN

10

Jlabopatopus «OO1ueit
XUMHH»

A-216

20

JlabopatopHas
nocyna,
PEaKTUBBI

[1-4]

Jlexrust 4

Jlex4

DyHKIUUU COCTOSHUS:
SHTPOIIHS, SHEPTHs
I'n66ca. HanpaBnenne
HPOTEKaHUs
XUMHYECKUX peaKkuuit

JlekuMOHHAS Ay JUTOPHS

J1-302

90

MenoBas mocka

[1-4]

IIpaktHueckoe
3aHATHE 2

Ip32

TepmoauHaMuKa
XUMHYECKUX peaKuuit

JlabopaTopust
"BbIcoKOMOJIEKY I pHBIE
coeuHeHus"

A-220

16

MernoBas gocka

[1-4]

Jlexmwmst 5

Jlex5

Xumuueckas
KUHeTHKa. BriusiHue
Ha CKOpPOCTh
XMUMHUYECKHX peaKkuuit
KOHLIEHTpALHH,
JIaBJICHUS

JlekumoHHas ayauTopus

A-125

187

MernoBas gocka

[1-4]

Jlexmwmst 6

Jlex6

BnusiHue Ha ckopocTb
XUMHYECKUX peaKuuit
TEMIIepaTyphl,
KaTalInu3aTopOB.
Xumuueckoe
paBHOBecHe

JlekumoHHas ayauTopus

A-125

187

MernoBas gocka

[1-4]

MupusunyansHoe
JIOMaIlHee 3aJaHue 2

W32

CamocTosiTenbHOe
penreHne 3a1a4q
HHUBUIYaIEHOTO
BapHaHTa

Aynuropus s
CaMOCTOSTENILHON
padotsl

I-401

16

Kommsrotep ¢
BEIXOJIOM B CETh
HHTEPHET

[1-4]

JlaGoparopHoe
3aHATHE 2

J1a632

Onpenenenue
SHTANIBITMH PEAKIIUN

10

Jlabopatopust «O0mei
XUMHE»

A-310

24

Jlaboparoprast
nocyza,
PEaKTUBB

[1-4]

Jlexmwmst 7

Jlex7

PactBops!. Crioco0b!
BBIPKCHHS
KOHIICHTPALHH
pacTBOpOB.
Konnuratusnbie
CBOIfCTBa PacTBOPOB

Jlex1noHHas ayJUTOPHS

J-302

90

MernoBas 1ocka

[1-4]

IIpakTueckoe
3aHsATHE 3

Ip33

Kuneruka
XUMHYECKHUX peaKiui

Jlexnronnas ayauropus

A-306

40

MernoBas 1ocka

[1-4]

Jlexmmst 8

Jlex8

CaoiicTBa pacTBOpOB
3NIEKTPOJIUTOB!
JIICCOLUAINS. HOHHOE
NIPOU3BEICHUE BOJEI,
[IPOH3BEICHHUE
PacTBOPUMOCTH,
THJIPOJIN3 COJIEH,

JlexunoHHas ayJUTOPHS

A-125

187

MenoBas j1ocka

[1-4]




HalpaBiieHUe
0OMEHHBIX peaKluit

Komtongasie
PacTBOPBI: CTPOCHUE
10 Jlexmus 9 Jlex9 KOJUIOUZIOB, JlekunoHHas ayauTopus A-125 187 Menosast qocka [1-4]
HOJIyYCHHE 1
CBOHCTBa
CavocrosrepHoe Aynuropus st Kommnslotep ¢
WupuBnnyansHoe peleHue 3a1a4 YAHTOPUA I P
10 oMaIIIHee 3aatie 3 nnass3 WHHBIYAIEHONO CaMOCTOSATENbHOU r-401 16 BEIXOJIOM B CETh [1-4]
a BapuaﬂTay paboThI HHTEPHET
CkopocTh JlaGopaTopHast
10 JlabopartopHoe TlaG33 | XraecKux peaxuuii. Jlabopatopus «O0meit A-310 24 Hoc pa P [1-4]
3aHATHE 3 Xumuueckoe XUMUI» eal}(/"f“[l/ll;bl
paBHOBECHE P
DIEKTPOXUMHYECKUE
11 Jlexums 10 JIex10 liiiiih;;;qewne JIeKUMOHHAs ayAUTOPHUSI J1-302 90 MeroBas gocka [1-4]
JJIEMEHTBI
Hpaxmuieckoe Crioco0bl BEIpaXKEHUS.
11 331;“% 4 Ip34 KOHLIEHTpaluu 5 JlekumoHHas ayauTopus A-215 44 MenoBast focka [1-4]
pacTBOpPOB
Onextponu3
11 Jexums 11 Jexl1 gzzzgg;gg Ig:gg:sx JleKuMoHHas ayAUuTOpUS A-125 187 Menoas nocka [1-4]
®Dapanes
11 iiiﬁ:?; croe Mp35 | CaoiicTBa pacTBOpOB 5 JleKUMOHHAs ayAUTOPHUS A-306 40 Menopas nocka [1-4]
Kopposust meTamios.
12 Jlexums 12 Jlex12 ﬁg::;if; ZaTHmTH JIeKIMOHHAs ayAUTOPHUSI A-125 187 MeroBas 1ocka [1-4]
KOppO3HH
Cavocrosrenbioe Aynuropus i KomneroTep ¢
WHpuBnayansHoe peleHne 3a1aq YAUTOPUA I P
12 oMATIHeER 3anaHme 4 na34 MBIV AL HOTO €aMOCTOSATENbHON I-401 16 BBIXOJIOM B CEThb [1-4]
A a BalflxlaH”ily padotsl HMHTEPHET
N JlabopatopHas
JlabopaTopHoe PactBopsI JlabopaTopus «O01meit ) B
12 3aHsaTHC 4 J1a634 3NIEKTPOJIUTOB 10 XUMHUN» A-310 24 rocyna, [1-4]
pEaKTHBBI
CTtpoeHue aTOMOB.
13 Jlexums 13 Jlex13 ?;&t?gngﬁgﬁzim‘; JleKIMOHHAsI Ay JUTOPHS J1-302 90 Menosas nocka [1-4]
JI.U. MenneneeBa
13 2};1‘;1;?66“06 IIp36 DNEeKTPOXUMUS 5 JlekumoHHas ayauTopus A-304 40 MenoBast focka [1-4]
13 iiil_(;zq;: croe Ip37 CTpoeHue aTOMOB 5 JleKIMOHHAsI Ay JUTOPHS A-306 40 MenoBast nocka [1-4]
14 Jlexuns 14 Tlex14 | XHMHHCCKas CBAZD. JIeKIMOHHAs ayAUTOPHUSI A-125 187 MernoBas 10cka [1-4]

TIpocTpaHCcTBEHHOE




CTPOCHHE MOJIEKYII
XuMHUecKast CBS3b.
IIpocrpancTBeHHOE
CTPOCHHE MOJIEKYII
CamocTosiTensHOe
WupuBnnyansuoe peleHue 3a1a4 AyATOpHA /L1 Kowmrorep ¢
14 Wa3s 2 CaMOCTOSATENBHON r-401 16 BBIXOZIOM B ceTh | [1-4]
JoMallHee 3a1aHue 5 HHANBU/YaIbHOTO
paboThI HHTEPHET
BapHaHTa
OKHCITUTENbHO- . JlabopatopHast
14 JlaGopatoproe JIa635 | BOCCTaHOBHTEINbHbIE I1 10 2 JlaGopatopus «Obmeit A-310 24 nocyJa, [1-4]
3aHATHE 5 XUMHUH»
peaxiuu pEaKTHBbI
XuMHUecKast CBS3b.
eKIHS eK OCTPaHCTBEHHOE eKIHOHHAsI ayAUTOPHS - €J10Bast 10CKa -
15 it 15 Jlex15 | TIpoctp: 1 2 JI YUTOP A-125 187 M 1-4
CTPOCHHE MOJIEKYII
CamocTosiTeIbHOE
WHpuBnayansHoe pelIeHne 3a1a4d Aynutopus Juns Kowmsrorep ¢
15 nJ36 2 CaMOCTOSITENbHOM r-401 16 BBIXOZIOM B ceTh | [1-4]
JoMallHee 3af1aHue 6 HHANBUYaIbHOTO
pabotsl HMHTEPHET
BapuaHTa
. JlabopatopHast
15 JlaGopatoprioe JIa636 | Kopposus mMeraiios I 10 2 JlaGopatopus «OGwmeit A-310 24 nocy/a, [1-4]
3aHATHE 6 XUMHM»
pEaKTHBBI
16 gi?{l;g?; cKoe Ip38 Xumuueckas CBA3b I 5 2 JleKIMOHHASI Ay JUTOPHS A-304 40 MernoBast focka [1-4]
16 giil;;l?; cKoe Ip39 Hrorosoe I 2 JIeKUMOHHAs ayAUTOPHUSI A-304 40 MeroBas gocka [1-4]
KomnsroTteps ¢
HEOOXOIMMBIM
. N N : [IPOrpaMMHBIM
17 II:ITocroi}:I/I;eLclTT o ™ IZI(\);;HHTOFOBHM, 100 2 i(gMg;;msg:L:; KJ1acc YZJCI)}:; 31 P
ypey Hep THEro Aocty JUISL IPOBEACHHS
HUTOTOBOTO
TECTHPOBAHHS
UTOoro 60 84
144
UuToro 2
yepe3 OT




5. Kputepuu 1 HOpMBI TEKYIIer0 KOHTPOJISAA M IPOMEKYTOUYHOM aTTecTalun

HaumenoBanus Turb! yueOHbIX Komungectso YcnoBus gomycka Kpurepun u HOpMBI OLICHKH
y4eOHBIX MEPOTIPUATHIA OayIoB
MEPOIPUATHN
[TpakTrueckoe [TpakTrueckoe 5 be3 nomycka [IpakTuueckas paboTa COCTOUT U3 5 3aaHuii. 3a
3anstue | 3aHATHE Ka)XJI0€ BEPHO BBITIOJIHEHHOE 3a/1aHue - 1 6an
JlaboparopHoe JlaboparopHoe 10 Boinonnenune UJ13 Nel 5 6aiyoB - 3a BHIMOJIHEHHE Ja00PaTOPHOI pabOThI
3aHsTHe 1 3aHsTHE u opopmiieHue oTyera, 5 OaJIIOB - 32 3ALUTY
nabopatopHOil paboThl B OopME YCTHOTO OTBETA Ha
BOIIPOCHI IO TeMe Jab0opaTOpPHOI paboTHI
[IpakTrueckoe [IpakTuueckoe 5 be3 nomycka [IpakTrueckas paboTa COCTOUT U3 5 3aaHuid. 3a
3aHsTHE 2 3aHATHE Ka)KJI0€ BEPHO BBHINOJIHEHHOE 3a7aHue - 1 6ain
JlaboparopHoe JlaboparopHoe 10 Bemomaenune MJ[3 Ne2 5 GaIyIoB - 3a BBHIMOJIHEHHE JTa00PATOPHOIN pabOTHI
3aHsTHE 2 3aHATHE u opopmiieHue otyera, S GaIIIOB - 32 3ALTUTY
nabopaTopHO# paboThI B OpMe YCTHOTO OTBETA HA
BOMPOCHI IO TeMe JIabopaTOpHO paboThI
[IpakTrueckoe [IpakTuueckoe 5 be3 nomycka [IpakTrueckas paboTa COCTOUT U3 5 3a7aHuid. 3a
3aHsTHE 3 3aHSITHE Ka)KJI0€ BEPHO BBHIMOJTHEHHOE 3a7aHue - 1 6ann
[IpakTrueckoe [IpakTuueckoe 5 be3 nomycka [IpakTrueckas paboTa COCTOUT U3 5 3a7aHuid. 3a
3ansTue 4 3aHSITHE Ka)KJI0€ BEPHO BBHIMOJTHEHHOE 3a7aHue - 1 6ann
JlaGopaTopHoe JlaGopaTopHoe 10 Breimonnenne MJ[3 Ne3 5 GaioB - 3a BHITIOJIHEHHE JTA0OPATOPHON PabOTHI
3aHsTHE 3 3aHSITHE u opopmiieHue otyera, S GaNIIOB - 32 3ALUTUTY
nabopaTopHO# paboThI B OpME YCTHOTO OTBETA HA
BOMPOCHI [0 TeMe J1a00paTOPHOIl pabOTHI
[TpakTuueckoe [IpakTuueckoe 5 be3 nonmycka [IpakTrueckas paboTa COCTOUT U3 5 3a7aHuid. 3a
3aHITHE 5 3aHSITHE Ka)KJ]0€ BEPHO BHITIOJTHEHHOE 3a1aHue - | Oamn
JlaGopaTopHoe JlaGopaTopHoe 10 Bremmonaenune NJ13 Ned 5 GaioB - 3a BBITIOJIHEHHE JTA00PATOPHOU PabOThI
3aHsTHE 4 3aHSITHE 1 oopMIIeHHE OTUYETa, 5 OAIIIOB - 32 3aIIUTY
nabopaTopHo# paboThl B OpMe YCTHOTO OTBETA HA
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BOMNPOCHI IO TeME JIabopaTOpHO paboThI

[IpakTrueckoe [IpakTuueckoe 5 be3 nomycka [IpakTrueckas paboTa COCTOUT U3 5 3a7aHuid. 3a
3aHATHE 6 3aHATHE Ka)KJI0€ BEPHO BBINOJIHEHHOE 3a7aHue - 1 6ain
JlaGopaTopHoe JlaGopaTopHoe 10 Breimonmaenne M]3 Ne5 5 GaIoB - 3a BHITIOJIHEHHE JTA00PAaTOPHON PabOTHI
3aHITHE 5 3aHATHE u ohopmiIeHHE OTYeTa, 5 OAJJIOB - 32 3aLUTY
nabopaTopHO# paboThl B OpME YCTHOTO OTBETA HA
BOIPOCHI 110 TeME J1ab0paTOpHON pabOThI
[IpakTnueckoe [IpakTnueckoe 5 be3 nonycka [IpakTrueckas paboTa COCTOUT U3 5 3a7aHuid. 3a
3aHsitue 7 3aHATHE Ka)XJI0€ BEPHO BBITIOJIHEHHOE 3a/1aHue - 1 6an
[TpakTrueckoe [TpakTrueckoe 5 be3 nomycka [IpakTuueckas paboTa COCTOUT U3 5 3aaHuii. 3a
3aHsTHE 8 3aHsITHE Ka)XJI0€ BEPHO BBITIOJIHEHHOE 3a/1aHue - 1 6amn
JlaboparopHoe JlaboparopHoe 10 Boinonnenue U3 Ne6 5 6aioB - 3a BHIMOJIHEHHE Ja00PaTOPHOI pabOThI
3aHsTHE 6 3aHsTHE u opopmiieHue oTyera, 5 6aJIOB - 32 3ALIUTY
nabopatopHoOil paboThl B popME YCTHOTO OTBETA Ha
BOIIPOCHI IO TeMe Jab0opaTOpHOI paboTHI
Wroroseii Tect Wroroseii Tect
0 Kypcy 4epes o Kypcy 4epes 100

1T

1T

Cxema pacueTa HTOrOBO# OLIEHKH

TecTam, npoBoguMbIM dyepe3 OT.

«(Cymma + T¢p)/2» - cymma 6ajuIoB 10 BCeM y4eOHBIM MEPOIPHUATHSAM,
MPEeyCMOTPEHHBIM B Kypce + cpeaHee apuhMeTHIecKoe Mo BCEM MTPOMEKYTOUHBIM

dopma npoBeIeHUu
NPOMEKYTOYHON aTTecTAlMI

YcioBus 10nyckKa

Kpurepun 1 HOpMbI OLIECHKH

3a4cT

Brmonuenune /13 Nel-6,
nmabopatopHbIX padoT Nel-6,

«BaYTCHO»
0oJiee OaLIOB

odopMIIEeHHE U cllada OTYETOB 10
nmabopatopHbIM paboram Nel-6

«HC 3aYTCHO)»)
OaJLI0B

11

Texymuii pedTuHr cocrtasiser 40 u

Texymuii peiTuHr coctasiser meHee 40




6. baHk TecTOBBIX 3aJaHMIi U perjiaMeHT NPoBeAeHNs] TeCTHPOBAHUS

6.1. baHk TecTOBBIX 3aIaHUI 1JI IPOBEACHUA TECTUPOBAHUS

KonuyecTBo 3ananuii B
Ha3Banne 0aHka TeCTOBBIX 3aaHUI 0aHKe TeCTOBBIX Pa3zpabdoTuuxkn
3afaHui
X must 2092 UlyknsiHoBa Tatesina EBrenseBHa, Tpommmaa Mapruna AnekcaHapoBHA

6.2. PerinaMeHT nMpoBeeHNsI TECTUPOBAHMI

Hazsanue Oanka
TECTOBBIX 3aIaHUN

Kon-Bo 3aganui,
MIPEIBSBISEMBIX CTYACHTY

HOMepa N HAMMCHOBAHUA Pa3aCiIoB TCCTA

Ko-Bo 3amanui
B paszjieie

Bpewms Ha TectupoBanue,
MUH.

Xumus
(Tect, Xumus,
UTOTOBBII1)

25

I'anpBaHMYCCKHE JIEMEHTHI

IM'uaponus coneit

Jucconmanus 21eKTpOJIUTOB

HNonHOe npounsBeeHne

Knaccor HCOPTaHNYCCKUX COE€IUHEHUI

Koppo3sus meramios

OCHOBHBIC 3aKOHBI XHMHUH

OCHOBHBIC TTOHITUS U OIpEaACICHUSA XHUMHYICCKOMN
TCPMOANHAMUKHU

OCHOBHBIE TTOHSTUS XUMHUHU

RN (NN R R R RN

IlepBbl1if 3akoH TepMoHAMUKU. TernoBoi >3 ekt
XUMHUYECKHUX PEAKLUN, SHTAIBINS PEAKIUH, SHTAIBIINH
00pa30BaHMs U CrOpaHus BELIeCTB, 3aKoH ['ecca

[

PaCTBopI/IMOCTL, MMPONU3BCACHUC PACTBOPHUMOCTHU

PacTBOpBI HEATEKTPOIUTOB

CBobonHas sHeprust ' mboca — kputepuii HaNPaBICHHOCTH
CaMOIIPOM3BOJILHOTO MPOIIecca

CkopocTh XUMHUECKUX peakuuii. Bausaue gakTopoB Ha

R PR

45
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CKOPOCTH p€aKIuu

CriocoObl BBIpAKEHUS! KOHIIEHTPAIMN paCTBOPOB

CtpoeHune aToMa

Xumudeckas CBI3b

XHUMHUYECKOE PABHOBECHE

DJIEKTPOJIN3

OHTponus. Bropoil u TpeTuii 3aKOHbI TEPMOIUHAMUKU

RN R Rk
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7. KpuTepru 1 HOPMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

JlaHHBIN pa3zen He IPeyCMOTPEH YU4EOHbIM TIAHOM

8. [IpuMepHasi TeMaTHKA MMCbMEHHBIX padoT (KypCcoOBBIX, pedepaToB, KOHTPOJIbLHBIX,
pacyeTHO-IrpauIeCKHuX M Ip.)
Ne ni/m Tembl
1 [Pacuers! no hopmynam U ypaBHEHHUSIM

TepMO,I[I/IHaMI/IKa XUMHNYCCKHUX pCaKHHfI

KuneTnka XuMHYECKUX peakiui

Crioco0Obl BEIpaXEHUsI KOHIIEHTPALIMN PACTBOPOB

CBoOICTBa paCTBOPOB

DJICKTPOXUMUS

CTtpoeHue aTOMOB

O|N|joO|O B lWIN

XHUMHUYECKas CBSI3b. HpOCTpaHCTBeHHOG CTPOCHUC MOJICKYIJI

9. Bonmpocsl k 3a4eTy

Ne i/

Bonpocebl

(OCHOBHBIE TIOHATHUS XUMHHU: BEIIECTBO, aTOM, MOJIEKYJIa, 3JIEMEHT, OTHOCUTEJIbHbIE aTOMHAsI U
MOJIEKYJISIPHAs! MACChl, MOJISIpHAsi Macca, adCOJIIOTHAsL Macca, MOJIb, YUCIIO ABOTajpo.

(OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUS MACChI BEUIECTB, TOCTOSHCTBA COCTaBa, KPATHBIX
OTHOIICHU, 00BEMHBIX OTHOIIIEHUI, ABOTaJIpo U CIEACTBUS U3 Hero, MeHzeneena-
Kraneiipona, 00beIMHEHUI Ta30BBIN, APIUATBHBIX AaBieHUH J{anpToHa.

XMMHUYECKUI SKBUBAJIEHT: SKBUBAJIEHT IIPOCTBIX U CIOKHBIX BewlecTs. MoisipHast Macca u
MOJIIpHBI 00BEM SKBUBAJIEHTA BEIECTBA. 3aKOH KBUBAJIECHTOB.

(OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX COCI[I/IHCHI/Iﬁ (OKCI/II[BI, KHUCJIOTBI, OCHOBAHUMA, COJ'II/I)Z
HOMCHKJIATypa, KJ'IaCCI/I(l)I/IKaHI/ISI, OCHOBHBIC XUMHNYCCKUC CBOﬁCTBa, CIIOCOOBI TMOJIYYCHMU.

OCHOBHBIE KJIaCChl OPTaHUYECKUX COEAMHEHUN: HOMEHKIIAaTypa, Kiaccu(uKaius, OCHOBHbIE
(u3nUeckre CBONCTBA.

Teopuu crpoenus atoma. Jlyanusm snexktpona. [IpuHuun HeonpeneaeHHOCTH.
KopIycKynsapHO-BOJIHOBasl TEOPUs CTPOCHUS aToMa. ATOMHasi opOuTains. CTpoeHue aroMa:
IPUHIIMIT HAaUMEHbIIeH sHepruu, npasmia Kneukosckoro, npuHuun [laynu, npasuno XyHja.

[Iepuoauueckas cucremMa dJIEMEHTOB: IEPUOJ, P, Tpymna, moarpymnmna. Paguyc aroma,
HHEPrusl HOHU3ALIUHU, CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENIb "HOCTh. | Opr30HTaNbHAS,
BEpTUKAJIbHAA, IUAaroHaJIbHAs IEPUOAUYHOCTh CBOMCTB AJIEMEHTOB TaOIUIbl MeH eneeBa.

XrMuyeckas CBA3b: BUJIbl XUMUYECKON CBSI3U (KOBAJIEHTHAsI, NOHHASI, METAJITINYECKasl,
BoI0poHast). OOpa3oBaHKe XMMUUYECKOM CBSI3U METOJIOM BaJICHTHBIX cBsi3el. OOpa3zoBaHue
XMMHUYECKOHN CBSI3U METOJIOM MOJIEKYJISIPHBIX OpOUTaIeH.

['nOpuan3anus aTOMHBIX OpOuTaNel neHTpaibHoro aroma. [IpoctpancTBeHHOE cTpoeHNEe
MOJIEKYJ1, HOHOB. TeopHst 00X BaJIGHTHBIX Nap 3JIEKTPOHOB.

10

Xumudeckas TepMOAMHAMUKa. TepMoanHaAMIUECcKasi cucTeMa (M30JMpOBaHHAS, OTKPHITAS,
3akpeiTas). [Tapametprl coctostHus. OyHKIMM COCTOSIHUSA. BHYTpeHHS SHEprus, TEMIoTa,
[padota. [lepBrIii 3aKOH TEPMOJAMHAMHKH H €T0 TPHIIOKEHHUE K MPoIeccaM B HIICATLHOM Ta3e:
N30TEPMHUYECKOMY, H30XOPHOMY, H300apHOMY.

11

OHTaIbIN: 00pPa30BaHUS U CTOPAHUS BEIUIECTB, peakluu. TermmoTBOpHas ClIOCOOHOCTb.
CrangapTHOE cocTosiHUE BenecTBa. CTtaHaapTHbIe yeiaoBusa. CTaHIapTHAs SHTAIbINA:
00pa3oBaHMs M CrOpaHUs BEIIECTB, peakinn. 3akoH ['ecca, cnencreue u3 3akoHa ['ecca.

12

BTopoii 3aK0H TEPMOJIMHAMUKHU. DHTPOIHS KaK (PYHKITUS COCTOSTHHS CUCTEMBI.
TepMoauHaMu4IecKast BEPOSITHOCTh. TpeThii 3aKoH TepMoauHaMukn. CTaHgapTHAs! SHTPOIHS

14




BCIICCTBA, pCaKIINH.

13

Kputepuii HarpaBJIeHHOCTH CaMOIIPOM3BOJIBLHOTO IIPOIIecca B 3aKPHITON cUCcTeMe: CBOOOHAS
pHeprus [ nb0ca. DTanbnuitHbIi 1 SHTPONUKHHBIN GakTopsl. DHeprus [ n6Oca obpa3zoBanus
BEIIECTBA, PEAKIIH.

14

XrMunueckas kuHetuka. CKOpOCTh peaklMM B TOMOT€HHOM U F€TEpOreHHON CUCTeEMaXx.
['eTeporeHHble peakii: 0COOEHHOCTH MPOTEKAHUM (CTaUN F€TEPOreHHbIX peaKuil).
A copOmws, necopOumsi, KOHBEKIHs, TUhhy3usi.

15

BiusiHue KOHLIEHTpAlMU Ha CKOPOCTh XUMUYECKON Peakuu. 3aKOH JECHCTBYIOIIHUX MaccC IS
TOMOTEHHBIX U F€TEPOreHHBIX peakuuid. KOHCTaHTa CKOPOCTH XMMUYECKON peakuuu. Binsaaue
TaBJICHMsI HA CKOPOCTh XUMUYECKOU PEaKLUu.

16

BrusiHre TeMnepaTypbl Ha CKOPOCTh XuMuueckor peakuuu. [IpaBuno Bant-I'odda.
TemnepatypHbiii kodddunueHt. YpaBaenue Appennyca. [IpendkcrnoHeHInaIbHbIIT
MHOHUTENb. DHEPrUs aKTUBALUU. AKTUBUPOBaHHBIA KOMILIEKC. OnpeieeHue 3Heprun
AKTHUBALUY TPAQUICCKUM H PACUCTHBIM METOIaMH. DHEpPreThdecKas JuarpaMMa XUMHIECKOTO
rpoiiecca.

17

Karanus. BiusHue kaTanu3aTopoB Ha CKOPOCTh XUMUYECKOH peakiun. MTHruouropsl,
[IPOMOTOPBI, KATATUTUYECKUE S/bI.

18

OOpaTuMble 1 HEOOPATUMbIE XUMUYECKUE peakliui. XMMUUECKOe paBHOBecue. PaBHOBECHbIE
KOHIICHTpAaLUs U NapLuuanbHoe JaBieHne. KonctanTsl paBHOBecus oOpaTumoit peakiun: Ke,
Kp u cBs3bp Mexx1y HUMH. CBsI3b M@Ky KOHCTAaHTON paBHOBECHSI OOPaTUMOMN peakiuy 1
bHeprueit ['nooca.

19

DakTOpbI, BIUSIOIIAE HA CMENIEHNE XUMUYECKOTO PABHOBECHS: KOHIIEHTPALUSI, 1aBJIECHHUE,
remneparypa. [Ipuanun Jle-lllatense.

20

PaCTBOpLI. CriocoOsbl BBIPAXXCHHA KOHLICHTPpAalUKU paCTBOPOB: MaCCOBas N0JIsA, MOJISIPHAA,
HOpMaJIbHAsA, MOJIsIJIbHAA, TUTP, MOJIbHAA J0JIA.

21

XHUMH4YeCKue paBHOBECHUSA B paCTBOpax. COJ'IBBaTaI_[I/IHI MOJICKYJIIpHas Jucconranus,
06pa3OBaHI/I€ COJIbBATOB, MOHU3AUA, DJICKTPOJIUTHUYCCKAA AUCCOLMAl. HGSJ'IGKTpOJ'H/ITBI n
QJICKTPOJINTHI.

22

[Ipouecc pacTBOpEHUS: pa3pylICHHE XUMUYECKUX U MEKMOJIEKYIISIPHBIX CBA3EH, XUMHYECKOE
B3aMMOJICVCTBUE PACTBOPUTEIS C PACTBOPSAEMBIM BELIECTBOM, CAMOIIPOU3BOJIBHOE
MepeMeIIMBaHNe PACTBOPA. DHTAIIBIIMHA PACTBOPEHUS BEUIECTBA, HAXOIAIIETOCS B PA3IMUHBIX
ArperaTHbIX COCTOSHUAX. PacTBOPUMOCTH BElIECTBA, HACHIIIEHHBIN PACTBOP.

23

PacTBOpbI HedIeKTpoUTOB. [lepBhIiil 3akoH Payss: naBneHue HACHIIEHHOTO Mapa Hajl
[pacTBOpoM. BTOpoii 3akon Payis: 3amMep3anue u kunenne pactBopoB. 3akoH Baut-I'odda:
0CMOC.

24

PacTBOpPBI 2JIEKTPOJINTOB. DNEKTPOIUTHYECKAs Arcconranus. CTeneHb TUCCOLUALNN.
KoHctanTa qucconuanuu. 3akoH passeneHust OctBanpaa. M3oronnueckuit koappuimeHT.
3axonbl Bant-T'odda u Payns nyst a1nexTponuTos.

25

Honnoe npoussenenne Bojibl. pH pactBopa.

26

HpOI/ISBC,Z[CHI/Ie PaCTBOPUMOCTH. Ycaopue O6pa30BaHI/I$I ocaaka.

27

[ Maposn3 cosel: 1o KaTUOHY, IO AHUOHY, IO KaTUOHY U 110 aHMOHY. KoHCTaHTa runpoinnsa,
CTENEHb TUAPOIIN3a.

28

lucniepcubie cuctembl. Kinaccudukaius AUCIepCHBIX CUCTEM: TI0 Pa3Mepy YacTHI]
mcriepcHoit (pasa, o arperaTHOMy COCTOSIHUIO IMCIIEPCHOM (ha3bl U TUCTIEPCUOHHON CPEJIbI.
CriocoObl MOJTy4€HUS JUCTIEPCHBIX CHCTEM.

29

Komronnsbie pacTBopsl. CTpOCHNE MULIEIIIBL: arperar, iApo, MOTCHIMAIONPEACIAIOIUE HOHBI,
a1cOpOIIMOHHBIH ci10H, T dy3noHHBIH cioil. CBOMCTBA KOJUIOMIHBIX PaCTBOPOB.
Koarymsus. Koarynupytomas ciocoOHOCTb 3JI€KTPOJIUTOB.

30

CriocoObl BBIACIICHUA U OYHMCTKHU BEIUICCTB.

31

OKHCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC PCaKInu.

32

9H€KTpOXHMH‘I€CKI/Ie IIPONLCCCHI. Bo3unkaoBeHHE SJICKTPOAHOI'O MOTCHIIMAJIA.

33

[ asibBaHMYECKUE AIeMEHTBL. Y paBHeHne HepHcra.
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34  [DnexTpoau3 pacmiaBoOB U BOJAHBIX PaCTBOPOB.

35 [3akonsbl anektponusa. [IpumeHeHue ayeKTposm3a.

36 Koppo3usi METaJIII0B: BUJIbI KOPPO3UH (XUMHUYECKAs, JIEKTPOXUMUYECKas,
MUKpPOOHOJIOTHYECKas!, paAHOLMOHHAS)

CriocoObl 3alIUTBI MCTAJUIOB OT KOPPO3HU: JICTUPOBAHUC, 3AIIUTHBIC ITIOKPLITUA, TPOTCKTOPHAA

37
saluTa, IPUMCHCHUC I/IHFI/I6I/ITOpOB.

10. ®oHI OLIEHOYHBIX CPECTB /AJIs1 MPOBeAeHNsI MPOMEKYTOUHOI aTTeCTAIUN
00y4yaromXxcs Mo AUCIHUIINHE

10.1. ITacopTt ¢doHaa OLIEHOYHBIX CPEACTB

Ne i/

Koutpoanpyemsie
pa3aedbl (TeMbl)
AUCHMILINHBI

Kona konTpoaupyemoi
KOMIIeTEeHIIUHU (UJIH ee
YaCTH)

HaumenoBanune
OLIEHOYHOI'0 CPeACTBA

Momyns 1.
CTtpoeHue u CBOMCTBa
BEIECTBA

OIIK-4

CobecenoBanue 1o
TEOPETUUECKOMY
MaTepuany. BeimoaHenue
/13 Nel, BeimonHeHue,
[MOFOTOBKA OTUETA U
3aluTa J1ad0paTopHOi
paboTsl Nel, BeimonHeHHE
KOHTPOJIbHBIX paboT Ha
[IPAKTUYECKHUX 3aHATUAX
INel, 7, 8

Moy 2.
TepMoanHaMuKa u
KHHETHKA XUMUYIECKIX
[POIIECCOB

OIIK-4

CobeceoBaHME 1O
TEOPETHUECKOMY
MaTepuany. BeimoaHeHue
J13 Ne2, 3, BBITIOTHEHHE,
[MOJIrOTOBKA OTYETOB U
BaluTa J1abopaTOpPHBIX
paboT No2, 3, BEITIOTHEHUE
KOHTpPOJIbHBIX paboT Ha
[PAKTUYECKHUX 3aHATUAX
INo2, 3

Monyisb 3.
[PacTBOpEI 1 THCTIEpCHBIE
CHCTEMBI

OIIK-4

CoObecenoBanue 1o
TEOPETUUECKOMY
MaTepuany. BeimosiHeHne
/13 Ned, BeinosiHEHUE,
[O/IFOTOBKA OTUETA U
3aluTa J1abopaTopHOU
paGoTbl Ned, BBITOTHEHHE
KOHTPOJIBHBIX pabOT Ha
[IPAKTUYECKUX 3aHATUAX
INe4, 5

Monyisb 4.
(DIIEKTPOXUMHUYECKHE
[IPOLIECCHI

OIIK-4

CoOecenoBaHue 110
TEOPETUIECKOMY
Matepuairy. Beinmonnenue
1J13 Ne5, 6, BeIIOTHEHUE,
[TOJrOTOBKA OTYETOB U

BamnuTa JJabopaToOpHBIX
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KonTpoaupyembie Kox xonTposmpyemoit
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10.2. TunoBbie KOHTPOJIbHbIE 3aIaHUS UM HHbIE MATEPHUAJIbI, HEO0OX0AMMbIe J1JI51 OLeHKH
3HAHMi, YMeHM i, HABBIKOB U (WJIH) ONBITA JeATeJIbHOCTH, XaPAKTEPU3YIOUIUX ITANbI
(¢opMmupoBanNs KOMIIETEHUHI B IIpoLecce 0CBOEHUsI 00Pa30BaTeIbLHOI MPOrPaMMbl

10.2.1. KomnuiekT 3aiaHuii 1JI1 KOHTPOJbLHON padoThI

Tema «Pacuersl mo popmyJiam U ypaBHeHHsIM» (IpaKkTUYeckoe 3ausiTue 1), B komiuiekre 10
BApPUAHTOB

BaPHaAHT 1 . e
3aganue 1

HazoBute 1o Mex1yHapoAHOM HOMEHKIAaType cieayiomue BemecTa: O,, Fe;,03, Ca(OH),, H2SO,.
3aganue 2

[IpousBenute pacyeTsl O YPaBHEHUIO PEAKINH (H.Y.):

7r 127 X, T y, I

Zn + HClgp) = ZnClap-p) + Ha).
3amanue 3

Omnpenenure TPOIEHTHOE COJEpKaHue Kanus B Manranare kamust KoMnQO,.
3aganue 4

Onpenenute 06beM 40 r merana CH, mpu Temneparype 18°C u raBnennu 1,2 am.
3ananue 5

Hanummure ypaBHEHUS peaKIHii, XapaKTePU3YIOIIHE CIICTYIONINE TPEBPAICHUS:

Ca —2 5 Ca(OH), Ca —2CaCl,

Ca —&5CaCO; Ca —%Ca0

Tema «TepmMoguHaMuKa XMMHYECKHX PeaKIuiD> (IPaAKTHYECKOe 3aHATHE 2), B KoMILIeKTe 10
BApHAHTOB
Bap aHT 1 .. e
3amanue 1
ITpu B3aumoneiicteuu 10 1 a3ota ¢ 20 11 Bogopoa (H.y.) Beyaenuiaoch 29 kJ[x reria. Paccunrars
SHTAJIBIUIO0 00pa30BaHUs aMMHUaKa.
3amanue 2
OnpenenuTh BO3MOKHOCTh BOCCTAHOBJICHHSI OKCHJIa TUTaHA TiOz(K) aTFOMHUHUEM TTPH 1500°C 1o
peakonun: TiOQ(K) + Al(K) —> Ti(K) + A|203(K).
3amanmne 3
OnpenenuTb BO3MOXHOCTh BOCCTAHOBIICHUS OKcHAa TUTaHa T 10y aTFOMUHAEM IIPH CTaHAAPTHBIX
ycsoBusx o peakuu: T1O0xq + Al = T + AloOs.
3amanne 4
PaccunTtaTh KOMTMYECTBO TEIIOBOM YHEPTUH, BbIAEIAIONICHCS npu cropanuu 20 m° rasosoi CMeECH,
conepxamieit 20 00. % stana C,Hg u 80 06. % npomana C3Hg.
3amanue 5
Paccunrate TemnorBopHyr0 criocoOHocTh OyTana C4Hjp.

Tema «KnuHeTHKa XMMUYECKUX peakuuin» (mpakTuyeckoe 3ausitue 3), B komiuiekre 10 BapuaHToB



BaPMaAHT 1 . e
3ananue 1
Hauanbnas xonuentpaius PCls B peakiuu: PCls < PCls + Cl, cocrasisier 0,2 mosns/n. K MoMeHTy
HAaCTYIUIEHHs paBHOBecHs ITpopearupoBaiio 50% ucxoanoro Bemectsa. Haiit paBHOBECHBIE
KOHIICHTPALIUU BEIIECTB U KOHCTAHTY PaBHOBECHSI.
3amanue 2
Kaxk n3menutcs ckopocts peaknuu N + 3H, < 2NH3, eciin 00beM ra3oBoii cMecH yBEJIMYUTh B 2 paza?
3ananue 3
Bo ckoibKO pa3 yBeIMYHUTCS CKOPOCTh PEAKIIUK MPU MOBBIIICHUU TEMIIEPATYPhI Ha 30°C, eciu v=47?
3ananue 4
Cwmech ra3oB HaJ| yIieM B COCTOSIHUM XMMHYECKOIro paBHoBecus npu aasiaeHuu 1,2 atm u 1100 K umeer
cocraB % (00.): W.,=48,96, WHZO =2,07, WH2 =48,96. Paccuntars K, K. u AG peakuu: C,) + H,O

< CO + Ha.

3amanue 5
Oueprust aktuBanuu pasaa 10 x//mMoiab. Bo cKoiIbKO pa3 H3MEHUTCSI CKOPOCTh PEAKIHH IPU
MOBBIIIEHUH TEMIEPATYPBI OT 27 10 37%C?

Tema «Cnoco0bl BhIpa:KeHHs] KOHIEHTPALIMH PACTBOPOB» (IpaKTH4YecKoe 3aHsiTHe 4), B
koMIuiekTe 10 BapuaHToOB
BaPHaAHT 1 . e
605,09 r cynbdata xene3a Fe,(SO,4)3 pactBopuiu B 907,67 1 Boas! u noayuminu 1044 mut pactBopa, 1ist
KOTOPOT'O pacCYUTATh:
3ananue 1
MOJISIPHOCTb, MOJIB/JT
3agaHue 2
HOPMaJIbHOCTb, MOJIb/N
3ananue 3
MOJISTBHOCTh, MOJIB/KT
3aganue 4
MPOIICHTHYIO KOHIIEHTPAIHIO
3ananue 5
MOJIEHYIO 100 Fe(SO4)3

Tema «CBoiicTBa pacTBOpPOB» (IPaKTHUYECKOe 3aHsATHE 5), B KoMILIekTe 10 BapuaHTOB
BaPHaAHT 1 . e
3ananue 1
Onpenenuth cpexy BogHOro pactBopa cynbduta kams K,;SOz. O60CHOBATH OTBET.
3ananue 2
Paccuurare TemnepaTypy KUMEHHs U KpucTamu3anuu 8% BOJHOIO pacTBOpa XJIOpH/Ia Kajus, CTENEeHb
JUCCOIAIMU KOTOporo 85%.
3ananue 3
PaccunrtaTh NpOLIEHTHYIO KOHLIEHTPALIUIO HACBIIIIEHHOTO PacTBOPa Cyinbhuaa kaamusl, eciau 1P, =
7,910,
3ananue 4
Paccuurars pH 0,5% pactBopa HCN. IInoTHOCTE pacTBOpa cuuTaTh paBHOU 1 1/MI1.
3ananue 5
B Kkakux o0beMax HykHO cMemath stutenrankons CoHgO2 (p=1,1088 r/cM®) i By, 4TOOBI ONYUHTD 2
1 anTU(dpHU3a, TEMIIepaTypa 3aMep3aHus KOTOPOTo -5°C. ILnoTHOCTD anTu(dpur3a NpUHATH paBHOH | r/em’.

Tema «jekTpoxumus» (MpakTudeckoe 3ansaTue 6), B komiuiekte 10 BApHaHTOB



BaPHaAHT 1 .. e
3amanue 1
Borauciuts DJ]C raipBaHHUECKOTO JIEMEHTA, HAlMUCaTh MPOIECChI, MPOUCXOIAIINe Ha dmekTpogax: Cr/
CrCly, 0,01 mons/n // 0,001 mons/n, CrCl,/ Cr.
3amanue 2
Hamucath 37eKTpoHBIC IPOIECCH M PACCUUTATH KOJIMUYECTBA 00Pa3yIOMUXCsl HA MHEPTHBIX AJIEKTPOIax
BEIIECTB MPH JICKTPOIIN3e BoAHOro pactBopa MNCl, mpu mponyckanuu 25A 4 3JIeKTPHUYECTBA.
3amanue 3
Paccunrtarh pacxoj JIGKTPOIHEPTHH U BpeMsl, HEOOXO0IMMOE IS MOJIydeHus 1 T Maprasia
anekTposn3oM paciaBa MnSQOy, ipu cute Toka 10 A, Beixoze 1o Toky 75% u Hanpsbkenuu 12 B.
3amanue 4
Hanucath ypaBHEHHSI SJICKTPOAHBIX IMPOIIECCOB, MPOTEKAIOIINX MPU AIEKTPOXUMUIECKON KOPPO3UU
koHTakta Fe/Cr B mienouHoli cpeje.
3amanue 5
Kakoii u3 kontakToB — Fe/Cd mnu Fe/Ni — sBisieTcs 601ee KOppO3HOHHOOMACHBIM?

Tema «CTpoenne aTtoMa» (IpaKTHYeCcKOe 3aHATHE 7), B koMILIekTe 10 BapuaHnToB
BaPHaAHT 1 . e
Jist snemenTtoB 37 u 79 [lepuoandeckoit TaOIUIIBI

3amanue 1
Onpenenure cOCTaB aToMa: KOJMYECTBO MPOTOHOB, SJIEKTPOHOB, HEUTPOHOB.

3amanue 2
CocTaBbTe 3JEKTPOHHYIO U rpaduueckyro GopMyIly dJeMEHTa, OMPEIeNIUTE CEMEMCTBO dJIEMEHTa U
BAJICHTHBIE 3JIEKTPOHBI.

3amanue 3
CocraBbTe (POpMYITY BBICIIETO OKCHA M ONIPEACIIUTE €0 XapaKkTep.

3anmanwne 4
Omnpenenure HAOOp KBAHTOBBIX YHCEJI JISl TIOCIEIHETO AJIEKTPOHA dJIEMEHTA.

3amanue 5
Ormpeenure MOJIOKEHUE JIEMEHTA B IEPUOIMIECKOM TabIUIe U CPABHUTE €0 PAInyC U
3IEKTPOOTPULATENBHOCTD C PAJANYCAMU U 3JIEKTPOOTPULATEIBHOCTSIMU COCETHUX aTOMOB.

Tema «XuMu4eckas cBsi3b» (IpaKkTH4yeckoe 3anstue §), B komiiekre 10 BapuanTos
Bap aHT 1 .. e
Jns Bemects LiF, PH3, BeCly, monbs3ysich 3HaYCHUSIMU 3JISKTPOOTPUIIATEILHOCTEH 2IIEMEHTOB:
3ananue 1
Ompenenure TUII CBSI3U B MOJICKYJIaX.
3ananue 2
PaccmoTtpuTe 00pa3oBaHre XMMUUYECKOH CBSI3U B MOJIEKYJIaX IO METOJTy BaJIECHTHBIX CBSI3EH.
3aganue 3
JI71st TpeTheil MOJIEKYJIBl PACCMOTPUTE THOPUIU3AINIO IIEHTPAIIBHOTO aToOMa.
3ananue 4
Omnpenenure MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
3aganue 5
CocTtaBbTe CTPYKTYpHbIE (OPMYJIBI BELIECTB.

KpnTepMn OLCHKH AJI BCE€X KOHTPOJBbHBIX paﬁoT OANHAKOBBbBI:
- OIIEHKA «OTJIMYHOY» BBICTABIIACTCS CTYJCHTY, €CJIM BEPHO BBIIIOJHCHBI 5 3aaHUIA,
- OIIEHKAa «XOPOIII0» BBICTABIISICTCS CTYICHTY, €CJIM BEPHO BBITIOJHEHBI 4 3a/1aHUS;
- OIIEHKA «YJOBJICTBOPUTEIHHO» BBICTABIISIETCS CTYACHTY, €CJIM BEPHO BBIITOJTHECHBI 3
3a1aHus;
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- OLCHKa «HCYAOBJIICTBOPUTECIIbHO» BBICTABIIACTCA CTYACHTY, €CCJIM BEPHO BBIITOJIHCHBI
1,2 3aaHus WKW HE BBIITOJIHCHO HHU OJHOI'O 3aJaHHA.

10.2.2. KomMmjieKT BONPOCOB I co0ece10BaAHMS

Ne ni/m | Bonpocsl

Monayasb 1. CTpoeHne U CBOiiCTBA BelleCTBA

1 OCHOBHBIE IOHATHS XUMHHU: MOJIEKYJIa, aTOM, 3JIEMEHT, BEIIECTBO (TIPOCTOE,
CJIOJKHOE), SMIIUpUYEcKast, Tpaduueckasi, MOJIEKyJIsipHast (OPMYIIbI BEIIECTBA,
XMMHYECKasl peaklsi, CTEXHOMETPpUIeCKuil Kodddurment

2 Knaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX COCTMHEHUMN: OKCHJIBI, KUCIIOTHI,
OCHOBaHWUs, COJIN
3 CrexuomMeTpusi. 3aKOHOMEPHOCTH U3MEHEHHS M CIIOCOOBI OTpeIeNICHUs] KOJINYeCTBA

BemiecTBa. OCHOBHBIE onpeseneHus: (opMysbHas €AMHUIA BELIECTBA, MOJIb,
MOCTOSTHHAS! ABOTaJIpo, MOJISIPHAS Macca, MOJISIPHBIA 00bEeM, MOJISIpHAsI Macca
XMMHUYECKOT'0 SKBUBAJIEHTA, MOJISIPHBIA 00bEM XMMUYECKOTO SKBUBAJICHTA.

4 KosinuecTBeHHbBIE 3aKOHBI TPOTEKAHUS XUMHYECKUX PEAKIIUN: COXPAHEHHUS] MACChI
BEIIIECTB, TOCTOSTHCTBA COCTAaBa, KPATHBIX OTHOIIEHUH, 0ObEMHBIX OTHOIIICHHH,
ABorazpo u cienctBus u3 Hero, Menaeneena-Knamnelipona, 00beIMHEHHI ra30BbIN,
napuUaJIbHBIX JaBjieHui JlanbToHA, 3aKOH SKBUBAJICHTOB.

5 OcHOBHBIE TIOJIO’KEHUSI KBAHTOBOM MEXaHUKHU: KBAHTOBAHUE SHEPTUHU, IPUHIUI
HEONPEIeTICHHOCTH.

6 KBaHTOBBIE ynCIIa: IJ1aBHOE, OpOUTANIBHOE, MATHUTHOE, CIMHOBOE.

7 [IpuHUUITBI TOCTPOEHUS 3JIEKTPOHHON CTPYKTYPbI ATOMOB 3JIEMEHTOB: IPUHIIUI
HanMEHbIIEH 3Heprun, npasuia KiieukoBckoro, npunuun [laynu, npasuno XyHna.

8 Ilepnonnueckuit 3akoH u Ilepuonnueckas cuctemMa XMMU4ECKUX 3i1eMeHToB J1.1.
MeHeneeBa: nepuos, psij, rpymnmna, HoArpymnmna.

9 Ilepnonnueckoe N3MEHEHNE HEKOTOPBIX CBOMCTB ATOMOB XUMHUYECKHUX AJIEMEHTOB:

ATOMHBIN paguyc, SHEPTUsl HOHU3AIUH, CPOACTBO K JJIEKTPOHY,
AJIEKTPOOTPHUIATETBHOCTb.

10 OcHOBHBIC XapPaKTCPUCTHUKU XUMHYECKOU CBS3U: SHEPTU:A CBA3U, AJINHA CBA3H,
HAIpaBJICHHOCTH CBA3U, YI'OJI CBA3H.

11 KBanToBo-MexaHnmdeckue MMpEACTaBJIICHUS O IIPUPOAC XAMUYECKOU CBI3U. OCHOBHEIC
OIMMCAaHUS KOBAJICHTHOM CBSI3H.

12 HeBaneHTHBIE TUIIBI CBS3EH: HOHHAas, MCTAaJIJINYCCKasd.

MOI[yJ'lI) 2. TepMO)]l/IHaMI/IKa U KHHETUKA XUHMHYCCKHX IMPOIECCOB

1 ITepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUIIOKEHUE K IIPOLIECCaM B HICAIbHOM T'as3e:
U30XOpHOMY, U30TEPMHUYECKOMY, U300apHOMY
2 [TonsiTre TernoBoro 3gpdexra XMMUYECKON peakiuu: TemioBoi 3¢ ekt peakuuu,

TCPMOXUMHUYCCKOC U TCPMOJUHAMUYCCKOC YPABHCHUSA, CTAHAAPTHBIC
TEPMOANHAMHWYCCKUC YCIIOBUA, CTAaHAApTHAA DHTAJIBIINA PCAKIINN

CTaH,Z[apTHBIe OHTAJIBIINH 06pa3OBaHI/IH 1 CTOpaHus BCHICCTB

BTOpOﬁ 3aKOH TCPMOJUHAMHKHU. SHTpOHI/IH KakK (I)YHKI_II/I}I COCTOAHHA CUCTCMbI

3
4 3akon I'ecca u clieACTBUS U3 HETO
5
6

Tpetuit 3aKk0H TepMOAUHAMUKH. AOCOIIOTHBIE 3HAYEHHS CTaHJAPTHBIX SHTPOIHIA
BEIIECTB

KpuTepun HanpaBIeHHOCTH CaMOIIPOU3BOJILHOTO MPoIlecca B 3aKPHITON CHCTEME

7
8 Kunertnka xumuyeckux peakiuuid. OCHOBHBIE IOHATHSI M ONIPEIEIICHUS
9 OCHOBHOM NOCTYJIAT XUMUUYECKON KUHETUKHU

10 Bnusinue TemnepaTypsl Ha CKOPOCTh XUMHUYECKHUX PEaKIIHii

11 TeopeTnueckne NpeCTaBICHNs O CKOPOCTSIX JIEMEHTapHbIX PeaKuil

12 Oco0EHHOCTH KHHETUKH FeTEPOTeHHBIX peakinid. Peakiiuu Ha rpaHulie pasaena
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TBEPJI0€ TEJIO — I'a3 U TBEPAO0EC TEJIO — KUIKOCTh

13 OcHoBbl Katanu3a. OCHOBHBIE MOHATHS U ONpeesIeHNs. MeXaHu3Mbl IPOTEKaHUS
KaTJIMTUYECKUX PEaKIUH

14 Xumnueckoe paBHoBecre. OOpaTuMbie 1 HeOOpaTUMbIE XUMUYECKHE peakiuu. Buas
U 0COOCHHOCTH XMMUYECKOro paBHOBecus. KoanuecTBeHHbIE XapaKTEepUCTUKU
XUMHUYECKOTI'O PABHOBECHS

15 Bnusinue paznuynbix GpakTOpoB Ha XUMHUECKOE paBHOBecHe. OCOOEHHOCTH
ONMCaHUsl PAaBHOBECHS B T€TEPOTr€HHBIX CUCTEMAX

MOL[y.]'[L 3. PQCTBOPLI U JUCIIEPCHBLIC CUCTEMbI

O6mue cBoiicTBa pacTBopoB. OCHOBHBIE OHSTHSI U ONPEICIICHUS

TepMoarHAMUYECKHE XapaKTEPUCTUKH MPoIiecca 00pa3oBaHMs pACTBOPOB

KonnuraTusHbIie cBOiCTBA pPacTBOPOB

Bnusiaue pa3nnyHbIX (akTOPOB Ha CBOMCTBA PACTBOPOB JIEKTPOIUTOB

I[I/ICCOHI/IaI_II/IH ca0BIX QJICKTPOJIMTOB

PactB OpbI CUWIBHBIX 9JICKTPOJIMTOB

Wonnbie paBHOBECHS B BOJAHBIX PACTBOPAX JICKTPOJIMTOB

['unponus conen

OO |NO O~ WIN| -

IIpousBeneHre pacCTBOPUMOCTH

=
o

Hucnepcusie cuctembl. Knaccudukaius AUCIIEPCHBIX CUCTEM: TI0 Pa3Mepy YacTHIL
JUCTIEPCHOM (pa3a, 1Mo arperaTHOMY COCTOSIHHIO TUCTIEPCHOM (ha3bl U TUCTICPCUOHHOMN
Cpelibl

11 Crioco0bI MoJTydeH sl TUCTIEPCHBIX CHCTEM

12 Konnounueie pactBopsl. CTpoeHHE MULIEIIIBL: arperar, sapo,
MOTCHIIMAJIONPEICTISIONTIE HOHBI, aJICOPOIIMOHHBIN CII0H, MU Y3UOHHBIN CIIOM

13 CaoiicTBa KoutouaHBIX pacTBopoB. Koarymsuus. Koarynupyromias cnocoOHOCTh
AJIIEKTPOJIUTOB

Moayanb 4. DjeKTpoXuMHYecKne Npouecchbl

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaknuumn

3J'I€KTpO)IHI>Ie MMPONECCChl: OCHOBHBIC OIMMPCACIICHUSA

3akonsl Dapanaes

IToTeHnmanbl IMEKTPOXUMUYECKON CUCTEMBI. /I[BOMHOM 2JIEKTPUYECKUH CIION.

QPR IWIN -

CraHapTHBIN BOJOPOIHBIN IEKTPOA. Pl cTaHIapTHBIX 31EKTPOAHBIX TOTEHIINAJIOB
MeTauioB. YpasHeHue HepHera

6 XI/IMI/I‘-ICCKI/IG )41 KOHHGHTpaIII/IOHHBIC TaJIbBAHUYCCKHUC DJIICMCHTBI. 3J'ICMCHT I[aHI/If)J'IfI'
Sxobu

7 Onektponus. [ToTeHman paznoxeHus, mocae0BaTeIbHOCT MPOIIECCOB HA
AIEKTPOJIax

8 Knaccudukanmst Koppo3noHHBIX Cpejl, pa3pyiieHuid u mporeccos. [TokazaTenn
CKOPOCTH KOPPO3HH

9 XuMHU4YecKast KOppo3Hsi: BUJbl U Pa3HOBUIHOCTH

10 SHCKTpOXI/IMI/I‘-ICCKaﬂ KOppO3usi: MPUINHBI U MCXaHU3M BO3HUKHOBCHUSA

11 3amuTa OT KOPPO3HHU: JIESTUPOBAHNE METAIIMYECKUX MAaTEPHAIIOB; N3MEHEHUE
COCTaBa ¥ CBOMCTB KOPPO3UOHHOMU CPENIbL; IIEKTPOXUMUAYECKAs 3alUTa: BUIABI U
MEXaHU3M JIEUCTBUS; 3aLTUTHBIE TTOKPBITHSI: BUJIbI, METOJIbI HAHECEHUS U 00JIaCTH
IIPUMEHEHUs

Kpurepun oneHkH 3a1uMThI BeeX 1a00paTOPHbIX padoT OIMHAKOBDI:

- OLICHKA «OTJIMYHO)» BBICTABIIIETCS CTYIEHTY, €CJIM BEPHO OTBEYAET HA S5 BOIIPOCOB I10
TeMe 1abopaTOpHOI pabOTHI;

- OLICHKA «XOPOULIO)» BBICTABJISETCS CTYJIEHTY, €CJIM BEPHO OTBEYAET Ha 4 BOIpoca 1o
TeMe 1abopaTOpHOI pabOTHI;
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- OIICHKA «YJOBJIETBOPUTEIHHO)» BBICTABIISIETCSA CTYICHTY, €CJIM BEPHO OTBEYaeT Ha 3
BOIIPOCA MO TeMe J1JaOopaTOPHOM padOThI;

- OIICHKA «HEYJOBJIETBOPUTEIHLHOY» BBHICTABIISIETCS CTYICHTY, €CJIM BEPHO OTBEYAET Ha
1,2 Bompoca no Teme J1abopaTopHOM pabOThI UM HE OTBEYAET HU HA OJIMH BOIPOC.

10.2.3. KoMIuieKT HHAMBHAYAJBbHBIX JoMamHuX 3aganuii (U3) k madboparopHbiM paboram, B
KOMILIeKTe 15 BapuaHTOB

Bapuanr 1

Jlab. paé. 1. OcnosHvle Knaccovl HEOP2AHUUECKUX COCOUHEHUIL

HazoBute o MexayHapoHOM HOMEHKIaType cieayomue Bemecta: O,, Fe;,03, Ca(OH),, H2SO,.
Paccunraiite 06bem 20 kr ammuaka (NHs) pu H.y.

Paccuwnraiite 00bem, koTopsblil 3aauMaet 150 r ammuaka (NH3) mpu 330 mm.pT.CcT. 1 47°C.
Paccuuraiite 00beM Bo3ayxa, HCOOXOAMMBIN 1Ist Ckuranust 1 kr 96 %-uoro crmpta (C,HsOH).
Omnpenenuts Maccy kapOamuna NH,CONH;, kotopas moTpedyercss 4ToObl BHECTH B mouBy 70 Kr
azoTa.

Jlaé. paé. 2. Onpedenenue ynmanpvnuu peaKyuu

1. Beruuciure AH‘; B peaknuu: 2PbS + 30,y <> 2PhO) + 250, eciu

aHC%6p, KJIK/MOTB -220 0 102 -297
0

~
0bp

arLONE

2. Paccunraiite sHTanenmto obpasosanus (4H ) NHs, ecau npu o6pasoBanuu 34 1 BeAEIHIOCH 92

k/[x Teria.

3. VYkaxure 3HaK AH B mporeccax: a) ropenue 6eH30a; 0) paciierieHue yriieBoA0POIOB; B)
HEUTpamu3aus CEPHOM KUCIOTHI THIPOKCHIOM HATPHSL.

Jaé. paé. 3. Ckopocmob xumuueckux peakuyuii. Xumuueckoe pasHogecue

1. BerIpa3zuTe mMaTeMaTHYeCKH CKOPOCTH MPSAMOM M OOpaTHOM peakiuii, MPOTEKAIOIUX B TOMOTE€HHOM
cucteMe: NO + O, «> NO..

2. BpIpazuTe MaTeMaTHYECKU CKOPOCTU MPSIMON M OOpaTHOM peakIlHii, MPOTEKAIOIINX B FE€TePOTreHHOM
CHUCTEME: Hzo(r) + Al(K) g A|203(K) + Hz(r).

3. HamummuTte opmyy A BBIUUCICHUS KOHCTaHTBI paBHOBecUs peakuuu: Noy + Hary <> NHs(p.

4. B kakoM HalpaBJICHHH OyJIeT cMemaThesi paBHOBecue obpatumont peakiuu: CaCO3z «+» CaO + CO,
MIPH TOBBIIICHUU TeMIIepaTypbl?

Jlaé. paé. 4. Pacmeopul 3neKmpoaumos

1. Vkaxwure, kakue u3 comeir SNCly, Na,SO4; AI(CH3COO); ruaponusyrorcsa? Hamwummre i HUX
MOJICKYJISIPHBIC 1 MOHHBIC YpaBHEHUS THIpOIH3a. YKaxuTe xapakrep (pH) cpens B pacTBope Kax a0
U3 COJIEH.

2. foacchTaﬁTe CTeneHb aucconuanuu 6opHoit kuciaotet HBO3, B 0,01 M pactBope, eciu K, = 5,8 - 10

3. Ompenenute pH Bogubix pactBopoB HCI u HCN (K, =79 - 10'10), €CJIM MX KOHIeHTpanus pasHa 0,05
MOJIB/I.

4. Paccuuraiite pactBopuMocTh AgBI (Moib/11) mpu KOMHATHOM Temneparype, ecinu [1P =44 - 102,

Jaé. paé. 5. Okucnumenbho-60cCmMano8umenbHvle PeaKyuu

1. [TonGepure korpHUIIUEHTH METOIOM 3JIEKTPOHHOTO OanaHca B ypaBHEHUSAX pPeaKLUi:
Fe(N03)2 + 0, + H,O — FC(NOg)zOH
H510¢ — 1,05 + O, + H,O
K,Se + NaNO3; — K»SeO4 + NaNO,

2. CocraBbTe ypaBHEHHE peaklnu U nogoepute ko3 PpUIMeHTs METOI0M JIEKTPOHHOT0 OaaHca:

MOHOOKcH] yraepoza + xiopua namnagus (II) + Boga — mannmaauii + IMOKCH] yriepona + ...

Jlaé. paé. 6. Koppo3us memannos u 3auuma om Koppo3uu

1. B kxakom u3 koHtakToB: a) Fe/Pb; 6) Mg/Be; B) Sn/Cu ckopocth koppo3uu Oosbine? OTBET
MOATBEPIATE PACUETAMMU.

2. B KoOHTaKTe C KaKUMU U3 YKa3aHHbIX MeTaiuioB Fe seisiercst anogom: Mn, Ni, Cu?

3. CocraBbTe cxemMy paboThI (KaTOAHBIN M aHOHBIH MPOIECCH) TaabBaHONapbl ZN/Fe B kucioi cpere.
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Kpurepun oneHku:
- OLICHKA «3a4TEHO» BBICTABIISAETCS CTYAEHTY, eciau /I3 BepHO BBINOIHEHO;
- OLICHKA «HE 3aYTeHO» BBICTABJISIETCS CTYIEHTY, ecinu B /13 conepkarcs omnOKy, HETOUETHI.

10.2.4. KommiekT 00pa3moB 0TYETOB K JIa00PaTOPHBLIM padoTamM
Oobpa3en oT4yera K J1adopaTopHoii padore Nel «OCHOBHbIE KJIACCHI HEOPTAHMYECKHX BelIeCTB»

TUTYyJIbHBIN JIUCT:
MuHuctepcTBO 00pa3oBanus U Hayku Poccuiickoit @eneparuu
TONBATTUHCKUN TOCYIAPCTBEHHBI YHUBEPCUTET
Kadenpa «Xumus, XuMu4ecKue MpoIecChl U TEXHOIOTUN»
Jlaboparopnas padota Ne 1
OcCHOBHBbIE KJIACCHI HEOPTAHUYECKUX COeIMHEeHU I
Crynent

I'pynma
[IpenonaBarenb

r. TonpsTTn
20
2-4 cTpaHMUbI 0TYETA:
Llens paboThI: 3aKkperyieHue 3HaHuH 00 OCHOBHBIX KJIacCaX HEOPTaHUYECKUX COETUHEHUN
(oKkcHuax, KUCJIOTaX, OCHOBAHMSIX, COJISAX).
Onprt 1. [TonydeHne okcuia OKUCICHUEM dJIeMEHTa (OTBIT TPOBOJIUTCS B BRITSDKHOM IKady!)
S + 02 -
+ H,O0 —

Oxkpacka 1akMmyca

J0 OIIbITa ITIOCJIC OIIbITa

Brison:

OmepIT 2. B3anmoelicTBrEe OKCHIa METalla ¢ BOJOM
CaO + H,0—

Oxkpacka deHoadTaaernHa:

Brison:

OrmriT 3. B3auMoaeiicTBrE OCHOBHOI'O OKCHIA ¢ KUCIIOTON
CUO + H2804 —

Oxkpacka pacTBOpa MOCye OMbITa:

Brison:

OneIT 4. B3anuMoneiicTBiE KUCIIOTHOTO OKCHIa C OCHOBAHUEM
Ca(OH)2 + C02 —

LIBeT ocanka:

............. + COZ + HZO —

Habmronenus:

Brison:

OnbIT 5. B3anMoneiicTBIE COJIH C MIET0YBIO
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CuSO, + NaOH (1 xamnsa) —
LiBer ocanka 1:

CuSO, + NaOH (10 xanenp) —
LiBet ocanka 2:

Ocamok 1: oo 1
HaoGmronenwnst:

OCAMOK 2: eveeeene -1
HaoGmronenust:

Brison:

OmnmwiT 6. B3anMoielicTBHE COIH C METAJIJIOM
CuSO, + Fe—

Habmronenus:

BriBon:

OmpiT 7. CBOMCTBAa aM(pOTEPHOTO THAPOKCHIA
AI(NOg)g + NaOH —

[IBet ocanka:

............ + NaOH —

Habmronenus:

............ + HZSO4 —

HaoOmronenust:

Brison:

Oo0pa3sen oTyera k J1adoparopHoii padore Ne2 «OnpenesieHue SHTAJIBIUN PeaKIum)

TuryabHbIN JHUCT:
MuHnucTepcTBO 00pa3oBaHus M Hayku Poccutickoit deneparuu
TONBATTUHCKUM TOCYTAPCTBEHHBI YHUBEPCUTET
Kadenpa «Xumus, XuMu4eCcKue MPOIECChl M TEXHOJIOTHUN»
JlaGopartopnas paborta Ne 2
OmnpenesieHne JHTATBIUN PEAKIHHU
Crynent

I'pynma
[IpenonaBarenb

r. Tonpartu

20

2-4 cTpaHMUBbI OTYETA:
ens paboThl: onpeneneHue TermIoBoro 3hPexra CUCTeMbl, B KOTOPOU MPOUCXOAUT XUMHUUECKas
pPCaKIvs, ¥ SHTAIBIIUN PEAKIIUU B HECTAHIAPTHBIX YCIOBHUIX

OmslT 1
PeaKHI/ISI HeﬁTpaHHSaHHH CCpHOﬁ KHUCJIOTHI FI/I)IpOKCI/IIIOM HanI/IH B OI[Hy CTaauro.
H2504 + 2NaOH = Na2804 + ZHQO, + AH]_

PacueT xonuuectBa moseit HoSOy: 1 moapb — 1000 mn
N MoJb — V M1
Pacuer xonmnuectBa moiieii NaOH: 2 moiib — 1000 Mt

N moib — V Mt
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Pacuer konnuectBa moseit NaHSO, n Na,SO,4 BeneTcs o ypaBHEHUSAM peaKIuit

BemectBo | V, t, P, C, n, Q, AH,
MIT °C r/em® I[)K/F-OC moib | JIx/n | kIx/
MOJIb | MOJIb

H,SO,

NaOH

Na,SO,

Q = thc
Lo Q
1000n
Q=
AH]_ =

OrmmpiT 2
Peakiust HeWTpaiM3aluu CEpHOM KUCIOTHI THAPOKCUIOM HATPHUSI B BE CTAUU:
H,SO, + NaOH = NaHSO, + H,0O; + AH, ;
NaHSO4 + NaOH = Na2804 + Hzo, + AH,,
PacdeT xonuuecTBa MoJiel pearupyromux BEMIECTB U IPOAYKTOB PEAKIIUH BBITIOJIHUTD KaK JJIs
ombiTa 1.

BemectBo | V, t, P, C, n, Q, AH,
MJT °Cc r/em® | Jox/r°C | monb JIx/n | xJx/
MOJIb | MOJIb

H,SO,

NaOH

NaHSO,

Na,SO,

Q21 =

Q22 =

AHZ.]_ =

AHZ.Z =

[posepka: Q1 = Q21 + Q22 u AH; =AH;, .+ AH;»

AH, —AH,
A: i meop oKcn .100)/0

meop

AH e = -136 x]JIx
BriBon:

Oo0pasen oTuyera K J1adbopaTopHoii padore Ne3 «CKOpOCTh XUMHUYECKHUX peakuuil. XuMH4yecKoe
paBHOBecHEe»

TuTyJbHBIN JHUCT:
MunuctepctBo oOpa3oBanus U Hayku Poccuiickoit @enepanuu
TONBATTUHCKUMN TOCYIapCTBEHHBI YHUBEPCUTET
Kadenpa «Xumus, XuMudecke mpouecchl ¥ TEXHOIOTHI
JlabopaTopHast paboTa Ne 3
CkopocTh XMMHYECKHUX peakuuii. XuMH4ecKoe paBHOBecHe
CryneHnt

I'pynma
[IpenonaBarenb

r. Tonpartu
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20

2-4 cTpaHMIbI 0TYETA:
[{ennr paboOTHI: M3YYCHHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHIA U
COCTOSTHUE XUMHUYECKOTO PABHOBECHUSI B TOMOTCHHBIX CHCTEMAaX.

OmnmwiT 1. Bausaue KOHOCHTpAIIHUU PCArupyromunux BCIICCTB HAa CKOPOCTb XUMHUUCCKUX peaKuHﬁ.

Peaknus maBeneBoi KMCIOTHI C IICpMaHraHaToOM KaJInud
4H,C,0,4 + 2KMnO, = K,C,04 + 2Mn0O; + 6CO, 1 + 4H,0

Gnp~=

Ne Konnenrpanus | Bpewms, CKopocTb peakiuu B
POOUPKHU KHCJIOTHI, T, C YCIOBHBIX €/IMHULIAX,
C, MOJIB/11 v =100/t, ¢

0,2

0,3

0,4

05

OB WNF-

0,6

1o pe3ynbTaTam TabIMIBI HOCTPOUTH IPAPUK B KOOPAUHATAX

f(v)=C (f(y)=x).
HaOnronenus:
Brison:

Omnpit 2. BiusgHue TeMiepaTypbl Ha CKOPOCTh XMMHUECKHUX PEeaKIUil

Ne Temme- | Bpems, | Koncranra TemnepaTypHbIid

nmpoOupk | parypa |T,c ckopoctu K B | K09 dummeHt y

u OTIbITA, yCIL. ell., Y Yep
t,°C k = 100/t, ¢*

1

2

3

4

Pacuer v:

Hcnonb3ys ypaBHeHHE AppeHUYCa U BEIMYMHBI KOHCTAHTBI CKOPOCTH K IpH pa3muuHBIX
TeMmIepaTypax, BBIYUCIUTh SHEPTUIO aKTUBAILIUHU peakluu. Y paBHeHHEe AppeHuyca B
norapudmudeckom Buje Ink = InA — E;/RT MokHO paccMaTpuBaTh Kak JTUHEWHOE YPAaBHEHUE
tuna y = b — ax. I'paduyeckn Takoe ypaBHEHHE OMUCHIBACTCS MPSIMO¥ JTMHUEH B KOOpIMHATAX
Ink +~ 1/T. TanreHc yria HakJIOHA MPSIMOI K OCH aOCITUCC COOTBETCTBYET BemnuuHe E,/R.

a) 3anoJHUTH TabIUILY

Ink 1000/T

0) [ToctpouTs rpaduk B koopaunatax f(INk)=1000/T (f(y)=x).

B) OnpenenuTh TAaHTEHC yTila HaKJIoHa (o) MPsSMOM K ocu abciuce — tgol.

tgo =

r) Beraucnute sHEpruto aktuBanuu peakuuu mo gopmyne E, = Rtga (R = 8,314 Ix/mons-K).
Habmonenns:

Brison:
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OmnpiT 3. BiivsiHue n3MeHEHUs1 KOHLIEHTPALMK pearupyronux BEIIECTB Ha PAaBHOBECUE
XUMHUYECKOW PEaKINH.
FeCl; + 3NH4,CNS <« Fe(CNS); + 3NH,CI
HabGmonenus:
Koncranrta paBHoBecus K, =
Brison:

Oobpa3en oTuera k J1adopaTopHoii padore Ned4 «PacTBOPBI 3JIEKTPOJIUTOBY»

TUTyJbHBIN JUCT:
MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit denepannn
TOJIBSTTUHCKHN IOCYIaApPCTBEHHBIM YHUBEPCUTET
Kadenpa «Xumus, XuMudeckre mpouecchl ¥ TEXHOIOTHM»
Jlaboparopnas pabota Ne 4
PacTBOpBI 3JIEKTPOJIUTOB
Crynent
['pynma
[IpenonaBaTens

r. Tonpartu

20

2-4 cTpaHMIBI 0TYETA:
L{enb paboOTHI: M3yYCHHE HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB JICKTPOIUTOB.

OnbIT 1. DIeKTpONPOBOAHOCTH BOJIHBIX PACTBOPOB.

BemectBo HaoOmronenus | Ilosicaenus

H,O (muctummpoBaHHas BOJa)

C1oH5,01; (BoaHBIN pacTBOp caxapa)

CH3COOH (koHUEHTpUpOBaHHAas
YKCYCHasl KUCJIOTA)

CH3COOH (50%-nbIi1 BOIHBIM
pacTBop)

CH3COOH (25%-HbI1#1 BOTHBIH
pacTBop)

NaCl (BoaHsIi pacTBOp XJI0pHIa
HATpHs)

BriBon:

OmpiT 2. CMenieHre paBHOBECHS TIUCCOIMAIIMM CIa00ro AICKTPOJIUTA.

| mpoGupka (ombITHAS) Il mpoOupka (KOHTpOJIbHAS)
CH3;COOH + meTunmopasx CH3;COOH + meTunmopax
Habmronenus:
CH3;COOH «
K[ =

+ CH3COONa

Habmronenus:

Brison:

Omnpit 3. HanpaBneHne 0OMEHHBIX HOHHBIX ITPOLIECCOB B PACTBOPAX 3JIEKTPOJIUTOB:
3a B cTOpOHY 00pa30BaHMs CJ1a00r0 JICKTPOJIHNTA.

| mpobupka Il mpoOupka

NaOH + HCI —» NaOH + CH;COOH —
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Habmonenust (oOpaTuTe BHUMAaHKUE Ha KOJMYECTBO 3aTPaurBaeMbIX
00BEMOB KHUCIIOT):

HCI —» CH;COOH —

KH = Kﬂ =

K;(HCI) = 10° K;(CH;COOH) =1,8:107
BriBox:

30 B cTOpoHY 00pa30BaHUs MAIOPACTBOPHMOTO BEIECTBA.

| mpobOupka Il mpoOupka
CaCl, + H,SO4p) = SrCl, + H,SO4p) —
HabGmonenus: HaGmonenus:
CaCIZ + HZSO4(K0HH) -
Habmronenus:
IP.., =6,110" IP .., =2,810"
[SO; = [SO: =

Brison:

OmnebiT 4. 'maponus cosei:
4a Onpenenenue pH pacTBopoB coJieil.

Haszeanue conu Hab6monenust | pH, xapakrep YpaBHEHUs TUAPOIIU3A
Cpeibl

NaN03

AI(NOs)s

Na,CO,

NaHCO4

BriBon:

46 BnusHue Temneparypsl Ha CTENEHb T'MAPOIN3a COJIH.
CH3;COONa + H,0 «

Habmonenus:

BriBona:

4B Biinsaaue nzmenenust pH cpenbl Ha CTENEHb TUAPOIU3a COJIU.
SﬂClz +H,0 &

K. =

Habmonenus:

BriBona:

4r HeoOpaTUMBIi THAPOIIN3 CONEH.
AI(N03)3 + Na2003 + HZO -
HaOmronenust:

BriBon:

Oo0pa3sen oTyera Kk 1adoparopHoii padore NeS «OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PEeAKIIUID)

TUTYyJIbHBIN JTUCT:
MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepanyu
TOJIBATTUHCKHN IOCYIapPCTBEHHBIM YHUBEPCUTET
Kadenpa «Xumust, XuMuueckue NpoIecchl U TEXHOIOTHI
JlaGopartopnas padorta Ne 5
OKHCINTENTbHO-BOCCTAHOBHTE/IbHbIC PEAKIHHA
CryneHnt
I'pynma
[IpenonaBarens

28



r. Tonpartn
20

2-4 cTpaHMUbI 0TYETA:
[enn paboThI: MpOBeEHNE HEKOTOPBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA U
COCTaBJIEHUE X YPAaBHEHHUI METOAOM AJIEKTPOHHOr0 OajaHca.

OmnpiT 1. Peakuuu AUCIponopIuOHUPOBAHUS

la Peakuust TUCTIPOTTOPITMOHUPOBAHKS CYIb(PUTA HATPUS
Na,SO; SELEEN

D11. Oanauc:

Na,SO; + CuSO,; —

[IBet ocanka:

......... + CuSO, —

[IBeT ocanka:

16 Peaknus qucnponopuroHupoBanus xinopuaa oosa (I1)
SnCl, + NaOH —

......... + NaOH —
............. SELEEN
HaOnronenus:

On. 6amaHc:

Brison:

OmneiT 2. Buyrpumonekynspasie OBP
Habmonenus:

(NH4)2CI'207 ;)

On. 6anasc:

BeiBox:

OmneiT 3. Brnuanue Ha nporekanne OBP xapaxrepa cpenbl
3a Biousaue pH cpenpl Ha XapakTep BOCCTAaHOBJICHUS MTepMaHraHaTa KaJlus
HaGnronenus:

KMnO, + H,SO, + Na,SO; —

Dn. OanaHc:

HaOmronenust:

KMnO, + H,O + Na,SO; —

On. 6amaHc:

HaOmronenust:

KMnO4 + KOH + Na2803 —

On. 6amaHc:

36 Bnusinue pH cpenpt Ha cmemenue pasHoBecus B OBP
HabGmronenus

|2 + NaOH —

Dn. GanaHc:

HaGmronenus:

.............. + H,SO, —

Dn. GanaHc:
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Brison:

OnsIT 4. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTE DJIEMEHTOB, BXOISIIINX B
COCIMHCHUS B IPOMEKYTOUYHON CTEIIEHN OKUCIICHUS

4a B3aumoneticteue H,O, ¢ KMnO,

HaoGmronenust:

KMnO4 + HzSO4 + HzOz —

D1. Oananc:

46 B3aumoneiicteue H,0, ¢ Kl
Habmronenus:

KI + HZSO4 + H202 —
On. 6amaHc:

BriBon:

OmnpIT 5. Oprannveckre BeIecTBa B KAaUeCTBE BOCCTAHOBUTEIEH
5a BoccranoBienue 6uxpomara Kanus

Habaronenus:

K,Cr,0; + H,SO, + C,Hs0H —

D11. Oamanc:

56 BoccraHoBIIeHHE TepMaHTaHaTa Kaaus
Habmronenus:

H2C204 + H2804 + KMnO4 —

Dn. 6anaHc:

BriBox:

Oo0pa3sen oTyera K J1adoparopHoii padore Ne6 «Koppo3usi MeTa/LIOB)»

TuryabHbIN JHUCT:
MunuctepctBo oOpa3oBanus U Hayku Poccuiickoit @enepanuu
TONBATTUHCKUM TOCYTAPCTBEHHBI YHUBEPCUTET
Kadenpa «Xumust, XuMudeckue NpoLecchl U TEXHOIOTHI
JlaGopartopnas padorta Ne 6
Koppo3us meranios
CryneHr

I'pynna
IIpenonaBarens

r. TonparTu

20

2-4 cTpaHMUBbI OTYETA:
[lenp paGoThI: 03HAKOMIJIEHHE C JIEKTPOXUMHUECKON KOppo3uei; (hakTopamu, BIUSIOIIMMH Ha
KOPPO3HI0; METOJAaMH 3aLIUThl OT KOPPO3HUH.

KauecTBeHHas peakuus Ha HOH Fe2*:
3Fe®* + 2K3[Fe(CN)g] — Fes[Fe(CN)e] + K"

OmnpIT 1. BnusHAE aKTHBHOCTH KOHTAKTUPYIOIIETO METajlsia Ha KOPPO3HUIO
(>kene3o, cpena — Kucnas).
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No CanbBa- A , [Kopposuonnsie mpoueccsl |Habmronenus
po- Homapa B = =
GupKu AHO/IHBIN KAaTOJHBIN
1 |Fe
2 [FelCu
3 [Fe/Sn
Brison:

OmnpiT 2. Biustaue cpesibl Ha CKOPOCTh KOPPO3HUH (METAJLT —KENe30).

No PactBop| Xapakrep | Koppo3uonusie Hab6monenus
npo- Cpebl, MPOIECCHI
OMpKu ~pH aHOJIHEIN | KaTOOHBINA
1 HCI
2 MgCl,
3 H,O
Mg“" + H,0 —
MgC|2 + H,0 —
BriBon:
OmnpIT 3. AHOJHBIC M KATOAHBIC MOKPHITHS (Cpeaa — KUCasi).
Ne l'anbBa- Koppo3unoHHbIie Ipo11ecchl Hao6mronenns
po- | Homapa AHOJTHBIN KaTOIHBIN
OupKH
1 Fe/Zn
2 Fe/Sn
Brison:

OmriT 4. ITpoTekTopHas 3ammTa (cpeaa — Kucas).

Ne l'anbBa- Koppo3uoHHbIe nporecchl Habmonenus
po- | Homapa AHOJHBIN KaTOJIHBII
OupKH
1 Fe
2 Fe/Al
BriBos:

OmpiT S. [IpuMeHeHre HTHTHOUTOPOB (3KeJIe30, cpea Kucas).

Ne Hanuuue nnruduropa | Habmonenus
po-
OMpKHU
1 Ectb
2 Her
BriBon:

Kputepun onenkmn:

- OLICHKA «OTJIMYHOY BBICTABIIAETCS CTYJIEHTY, €CIIM OTYET OPOpMIIEH O€3 3aMeUaHMmii;

- OIICHKA «XOPOIIO» BBICTABISETCS CTYACHTY, €CIIU OTYET O()OPMIIEH C HE3HAUUTEIbHBIMU HEI0UETaMU;
- OIICHKA «y/IOBJIETBOPUTEIILHOY BBICTABIIAETCS CTYAEHTY, €CJIM OTYET 0(OPMIIEH C 3aMEYaHUSIMHU, BBIBOJ
HE OTpaXkaeT CyTh paboThI;

- OLICHKA «HEYJIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CIIM OTYET HE O(hOPMIIEH.
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11. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Tpu peanu3anuu JUCIUIUTAHBI HCIIOJIB3YETCSl TEXHOJIOTHUS TPAAUIIMOHHOTO O0yUeHUS —
opraHu3aIys yueOHOTo Mpoliecca B By3e, OCHOBaHHAs Ha JICKIIMOHHO-CEMHHAPCKO-3a4eTHOM (hopmax
obyuenus. K hoopmam oOyueHuUst OTHOCSATCS JIGKIMH, TPAKTHYECKHUE U JTA00PATOPHBIC 3aHSTHSI,
WH/IMBUyAJIbHBIC JOMAIIIHUE 3a/IaHUSI U CAMOCTOSATENbHAs padoTa. Ha eKusax B OCHOBHOM
UCIIOJIL3YIOTCS HATJISIAHBIC M CIIOBECHBIE METObI OOYUCHHUS, a Ha MPAKTUIECKUX U JIA0OPATOPHBIX
3aHSATHUSIX — HATJISIHBIC, CIIOBECHBIC U MPAKTHYECKUE METO/IBI.

MeToauveckne peKOMEHAAIUU CTYIEHTY
M0 U3YYEHHUIO JUCITUIINHBI

Moayas 1. CTpoeHue u cBOHCTBA BellleCcTBA

TeMBbI JeKIIMOHHBIX 3AHATHMI:

OcCHOBHBIE IOHATHS U 3aKOHBI XUMHH.

OCHOBHBIE KJIACChl HEOPraHWYECKUX BEILECTB.

Crpoenue atomoB. llepuonnueckas cucrema anementoB [[.11. Menneneena
Xumnueckas cBs3b. [[pocTpaHCTBEHHOE CTPOEHUE MOJIEKYII

TeMbl NPaKTHYECKUX 3AHATHM:
Pacuetsl o popmynam u ypaBHEHUSIM.
Ctpoenue aToma.

XUMHUYECKas CBS3b.

Tema 12060paTOPHOTO 3aHATHSA:

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEIIECTB

N3y4yuB 1aHHBIA MOAYJIb, CTYACHT J0JI2KEH:

MMETh TPEACTaBICHUE 00 OCHOBHBIX MOHATHSAX U 3aKOHAX XUMHH; KJIacCU(UKAIMU BEIIECTB;
CTPOCHUHU aTOMa; TUIIAX XUMUYECKOU CBS3U.

3HATH:

OCHOBHBIC TIOHSTHSI XUMUU (MOJIEKYJIa, aTOM, XUMHUYECKUN 3JIEMEHT, MOJIb, MOJISIpHAsI Macca);
OCHOBHBIC 3aKOHBI XMMHUU (COXPAHEHHSI MACChl, MOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOIICHHIA,
ABorajpo, ypaBHeHue MeHieneeBa-Knaneiipona, 00be ITMHCHHBIN ra30BbIA 3aKOH);
COBPEMEHHYIO KOPITYCKYJISIPHO-BOJIHOBYIO TEOPHUIO CTPOEHUS aTOMa; KBAaHTOBBIC YUCJIA, IIPABUIIA
Y TIPUHITUIIBI COCTABJICHUS AIICKTPOHHOM KOH(PUTYpAIIUM XUMUUECKOTO JJIEMEHTA;

TUTIBl XUMHYECKOU CBSI3U (MOHHYIO, KOBAJICHTHYIO, METAJUTMYECKYIO, BOJOPOJIHYIO), UX CBOMCTBA
Y XapaKTEPUCTHUKHU;

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.

YMeTh:

MPOBOJUTHh XUMUYECKUN SKCIIEPUMEHT U aHAJIN3 MOJYYEHHBIX PE3yJIbTaTOB;

MPOBOJUTH KOJIMYECTBEHHBIC PACUETHI IO YPABHEHUSIM XUMUYECKUX PEaKIIN;

COCTaBIISATh AIEKTPOHHYIO KOHPUTYPAIHIO XUMHUECKHIX DJIEMEHTOB;

ONPEAENATh TUI XUMUYECKOUN CBSI3U B BEILIECTBE U €0 MTPOCTPAHCTBEHHOE CTPOCHHE; COCTABIISATh
CTPYKTYpHYIO (hOpMYJTy BEIIECTBA.

MeToauueckne peKOMeHIANUH 10 H3YYEHUI0 MOTYJIS
[Tpu ocBOEHUHN MOAYISI HEOOXOUMO:
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M3YYUTh Y4eOHBIH MaTepuan MO COOTBETCTBYIOIIEMY MOAYJIIO JUCUUIUIMHBI, HCIOJb3YS

JEKUMOHHBIA MaTepHall U JIUTEPaTypy MO TaHHON TEeMaTHKE;

aKIIEHTUPOBATh BHUMAHHUE HA: OCHOBHBIX MOHATHUIX U 3aKOHAX XUMUU; KIacCU(UKAIIUU BEIIECTB;

00X XMMUYECKUX CBOMCTBAX BEIECTB OJHOTO KJIacca; CTPOCHHHM aTOMa; KBAHTOBBIX UMCIIAX;

COCTaBJICHUU 3JICKTPOHHON KOHPUTypallud XUMHUYECKHX JIEMEHTOB; THIAaX XMMHUYECKOW CBS3H;

MPOCTPAHCTBEHHOM CTPOCHHUU MOJIEKYII.

OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI:

1. Yto Takoe OTHOCUTENIbHAsi aTOMHasi Macca? PaccuuTaiiTe OTHOCUTEIbHYIO aTOMHYIO Maccy
cepbl, ecr M(S)=5,3-10%r, a m(C)=2,0-10%r.

2. PaccuutaiiTe a0CONIOTHYIO MacCy MOJEKYJbl CEpHOM KHUCIOTBI, €CIM €€ OTHOCUTEIbHAas
MOJIEKYJISIpDHAs: Macca paBHa 98.

3. OTHocuTeNbHAs IUIOTHOCTH Ta3a IO BOJOPOMY, comepxkamiero 27,27% yrmepoma u 72,73%
Kuciopona, paBHa 22. Omnpenenute OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO Maccy Tra3a U €ro
XUMHUYECKYIO POpMYITy.

4. OtHOCUTENIbHBIE TIOTHOCTU Ta30B MO BO3yXy paBHbl: a) 0,9; 06) 3,17. Onpeaenute maccy 1 n
KaXKJI0T0 ra3a.

5. Omnpenenure, Kakod 3To MeTayll, eciad 1,6 T KambIusa U 2,615 T IBYXBaJleHTHOTO MeTallia
BBITECHSIOT U3 KUCJIOTHI OJIMHAKOBBIN 00BEM BOJIOPO/Ia TIPU OJTHUX U TEX YK€ YCIOBUSX.

6. Xnopun meramia conepkut 69% xmopa. OTHOCUTENbHAS aTOMHAas Macca MeTasuia paBaa 47,9.
OmnpenenuTe cTereHb OKUCICHHS METalllla B 3TOM COCTUHEHUH.

7. Ilpu temmepatype 100°C u nanenun 50 at™. ras 3aHEMaeT o6beM 10 M. [IpuBeaure o0beM
9TOrO ra3a K H.y.

8. Hamwumurte monHBIE 5SJIEKTPOHHBIE KOH(MUTYpAlMd aTOMOB JJEMEHTOB C TOPSAKOBBIMU
HoMepamu 15 u 23. YKaxuTe BaJIeHTHBIE SJIEKTPOHBI 3TUX 3JIEMEHTOB.

9. HamumuTe »1€KTpOHHBIE KOHPUTYpallMM aTOMOB Ce€pbl U XpOMa M HOHOB S* u Cr
CpaBHHTE painyChl aTOMOB U UOHOB.

10. V xakux W3 HWXKE MPUBEIIEHHBIX MOJEKYJI XUMUYECKUE CBSI3UM MMEIOT TOJSPHBINA XapakTep:
0O,, CO, HF, Ny, NH;.

11. Onpenenute BaJ€HTHOCTh AIFOMUHKS B OCHOBHOM M BO30Y)KJICHHOM COCTOSTHUSIX.

12. Yemy paBHa Macca 1 MOJIb PKBUBAJIEHTOB 0JIOBA B PEAKIMAX €r0 BOCCTAHOBIEHUS: a) SN
+2e = Sn**; 6) Sn** +4e = Sn°

13. PaccuuraiiTe MOJSpHYIO Maccy SKBHBAJICHTA )Kelle3a B COECIUHEHHUSX €ro C KHCIOPOAOM,
conepxantux a) 70 u 0) 77,8% xenesa.

14. Onpenenute 3KBUBAJICHT U MOJISIPHYIO MacCy 3KBHBAJIEHTa MOHOB JKeJi€3a B MPUBEICHHBIX
peakiusix: a) Fe® +1e = Fe®"; 6) Fe** + 30H = Fe(OH),

15. Paccuuraiite MoJspHYIO Maccy SKBuUBajieHTa Metaia, eciu 0,029 r ero BBITECHSIOT W3
kucyoTel 30 M1 Bogopoaa (H.y.).

3+

4+

Moayas 2. TepmoguHaMHKAa U KHHETHKA XMMHYECKHUX MIPOLIECCOB

TeMpbl JeKIIMOHHBIX 3aHATHI:

TepmonnHamMuka XUMHUYECKUX mpoueccoB. DYyHKIMM COCTOSHMS: BHYTPEHHSISI DHEPIUs,
DHTAJIbIINA

OyHKIUU COCTOSIHUA: SHTponus, sHeprus ['n60ca. HampaBnenune mnpoTeKaHUs XUMHUYECKHX
peakuuu

XuMunyeckas KHHETHKa. BiMsHue Ha CKOPOCTh XMMUYECKUX PEaKLUi KOHIEHTPALUH, JABJICHHUS

BimsiHne Ha CKOpPOCTh XMMMYECKHX PEAKLHM TEMIEpPAaTyphl, KaTalau3aTopoB. XUMHUYECKOE
paBHOBECHE
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TeMbl NIpaKTHYECKHUX 3AHATHI:
TepMoauHamMuKa XUMUYECKUX PEAKIUN
Kunetrnka XUMHUYECKUX peakinit

Tembl 12a00pATOPHBIX 3AHATHIA:
OnpeneneHue SHTAIbIUN PEAKIINH
CKOpOCTh XUMHUYECKUX peaKIuii. XUMUYECKOE PaBHOBECUE

HN3y4uB 1aHHBIN MOAY./Ib, CTYJACHT O0JI7KEH:

UMETh TPEACTaBIICEHHE 00 PHEPreTHUYEeCKHMX H3MEHEHUSX B CHUCTEMax, B KOTOPBIX MPOUCXOIUT
B3aMMOJICHCTBHE MEXAY BEIIECTBAMHU; CKOPOCTH XHMHUUYECKHX pEaKIUil U MeTojax ee
peryaupoBaHusl.

3HATh:

TepMoMHaMUYecKre (QYHKIIMU COCTOSIHUSA, CITOCO0 U3 pacueTa (3akoH ['ecca u ero cieacTeue);
BIUSIHUE TEMIIEpaTypbl HA BO3MOXKHOCTh MPOTEKAHUS PEaKUUU B 3aBUCUMOCTH OT UYUCIICHHBIX
3HAUYECHHI SHTAJIBIINU U SHTPOIIUU PEAKIINH;

BIIMSIHME HA CKOPOCTh XUMUUYECKOM PEaKIIMu KOHIIEHTPAIlMU (3aKOH JEHCTBYIOIIUX MacCC);
BIIMSIHUE HA CKOPOCTh peakiuu TemmepaTtypsl (mpasuio Bant-I'odda u ypaBHeHue Appenuyca);
BIIUSIHUE HA CKOPOCTh PEaKIIMK KaTallu3aTopoB;

XUMHYECKOe paBHOBECHE U cr1oco0bI ero cMmemienus (mpunnui Jle [llaTense)

yMeThb:

MPOBOJIUTH XUMHUUECKUN IKCTICPUMEHT U aHATU3 MOJTYyYEHHBIX Pe3yJbTaTOB;

OTpeIeTSATh BO3MOXKHOCTh MPOTEKAHUS PEAKIINH;

pEeryaupoBaTh CKOPOCTh XUMUYECKON peaKLUH.

MeToanyeckue peKOMeHIAUM 110 U3YyYeHUI0 MOAYJIs

[Ipu ocBOEHUU MOAYJISI HEOOXOIUMO:

M3yYUTh Y4YeOHBI Marepuag I0 COOTBETCTBYIOIIEMY MOMAYJI0 JUCIUIIIAHBI, HCIIONB3Ys

JIEKUMOHHBIA MaTEpUal U JUTepaTypy MO JaHHOU TEMATHKE;

aKIICHTUPOBATh BHHUMAHHE HA: JHTAJIBIUU O0Opa30BaHUsA, CTOPAHHS W PEAKIMU;, SHTPOIMUU

BEILIECTBA M peakiuu; sHeprun [ mo0ca; KUHETUUYECKUX YPaBHEHUSAX JJISI TOMO- U T€TEPOTEHHBIX

peakmuii; DHEPTUHM AaKTUBAIMH; OCOOCHHOCTSAX IPOTEKAaHHUS TI'eTEPOTCHHBIX TIPOIIECCOB;

XUMHUYECKOM PAaBHOBECHH M CIIOCO0AX €ro CMEIICHHUS.

OTBETUTH HA KOHTPOJIbHBIE BOMIPOCHI:

1. Tlpu coenunenuum 3,2 T xkejne3za ¢ kuciaopoaom Bbeiaemmiock 40 x/[x Tterna. Paccuuraiite
SHTAJIBIIHIO 00pa3oBaHus okcuma xenesa (I1).

2. PaccuuraiiTe TEIUIOTBOPHYIO CITIOCOOHOCTH METAHA.

3. PaccuuTaiiTe KOJMYECTBO TeIJIa, KOTOPOE BBIICTUTCS MpU cropanuu S50 M CMECH, COCTOSIICH
3 50% xucnopona, 25% Bogopoaa u 25% yriIeKUcIoro rasa.

4. CpenaiiTe BbIBOJ O BO3MOXHOCTH CAMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKI[UU B CTAHAAPTHBIX

YCJIOBHUSX, €CJIM U3BECTHO, YTO AHpO =-293 Ik, ASpo =27 JIx/K.

Paccunraiite sHTanenmo peakiuu: 2NaOH ) + HaSO450 = NaySOy(rg) + 2H20 5.

Ompenenure  3HAKM  WU3MEHEHMSI  SHTAIBIUM W DHTPONMM  JJI  CJEAYIOIIEro

TepMoanHaMuaeckoro npouecca: 2Hyqry + Oypy = 2H,0yy.

7. B Kakux ciiy4asix SHTaJbIIMS CrOpaHUs MPOCTOrO BEIIECTBAa paBHA SHTAJIBIIUU O0Opa30OBaHUS
CJIOJKHOTO?

8. Kak BmIpakaeTcss CKOPOCTh XUMHUYECKOW PEAKIUU [0 3aKOHY JEHCTBYIONIMX MacCc B
TOMOTE€HHBIX U T€TEPOTCHHBIX PEAKIUSIX?

o o
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9. Ompegenure OOWMH W YaCTHBIE NOPSAKA IO KOMIOHEHTAM CIEAYIOIEed XUMHUYECKOU
peaxkuuu: 2C,Hg + 70, — 4CO, + 6H,0.

10. Bo ckoibKO pa3 U3MEHUTCS CKOPOCTh PEaKIMK PH N3MEHEHUU TeMITepaTyphl Ha 3OOC, eciiu
vy =3,0?

11. Kak usmenurcs vy, razodasnoii peakuun 2A + 3B = 2C npu yBeMueHnY NaBIeHus B 2 pasa?

12. Tloyemy vy, peakuun Na + H,O — otnmgaercs ot vy, peakuun Ca + H,O —?

13. Hanmmure MaTeMaTndecKoe BBIpa)KeHHE A7 cKopocTH MpsamMoi peakiun CaO ) + COyy —
CaCO3(TB).

14. N3meneHnue kakux (akTOpOB BBI30BET CMEIICHUE paBHOBecHs oOpatumoii peakiuu N, + 3H,
<> 2NHg; AH% = -92 k/I[>x B cTOpOHY NPsAMOI peakuuu?

15. BerancnuTe WCXOMHBIE KOHIIEHTPAIIMA BEIIECTB, €CIM PABHOBECHBIC KOHIICHTPAIIUU
u3BectHbl: 2NO + Cl, <> 2NOCI, [NO]=1,5 mons/1, [Cl,]=1 mons/1, [NOCI]=0,5 momns/m1.

Monayas 3. PacTBOpBI U AMCIIEPCHbIE CHCTEMbI

TeMbl JIEKIIMOHHBIX 3aHATHM:

PactBopbl. CriocoObl BBIpaK€HHs KOHIIGHTpAIllud pacTBOpoB. KosumratuBHBIE CBOWCTBA
pacTBOpPOB

CBolicTBa pacTBOPOB BJICKTPOJIMTOB: JUCCOLHUAIMSA. HOHHOE IPOU3BEAECHUE BOJIbI, IPOU3BEICHUE
PacTBOPUMOCTH, THIPOJIM3 COJICH, HAIpaBJIeHHEe OOMEHHBIX peaKIuii

KomongHeie pacTBOpBI: CTPOCHHE KOJUIOWIO0B, ITOJYYEHHE U CBOKMCTBA

TeMbl NpaKTHYECKHUX 3AHATHIL:
CrocoObI BeIpaXe€HHUsI KOHIICHTPAIIMH PAaCTBOPOB
CaoiicTBa pacTBOPOB

Tema 1a00paTOPHOIo 3aHATHS:

PactBOpBI 251€KTPOIUTOB

HN3y4yuB 1aHHBIA MOAYJIb, CTYACHT J0JI2KEH:

UMETh TIPeJICTaBIIeHuEe 00 MCTUHHBIX U KOJUIOMIHBIX PACTBOPAX; CBOMCTBAX PaCTBOPOB; CIIOCOOAX
BBIPAKEHUSI KOHLEHTPALIMU PACTBOPOB.

3HATH:

COCTaBHBIE YACTH PACTBOPOB;

KOJIMYECTBEHHOE BBIPAKEHUE COCTaBa PACTBOPOB;

CBOMCTBA paCTBOPOB HEIIEKTPOIUTOB U DJIEKTPOJIUTOB;

HalpaBJIeHHEe OOMEHHBIX IPOLIECCOB B PACTBOPAX 3JIEKTPOJIUTOB;
KOJUIOUJIHBIE PACTBOPBI: CTPOCHUE MULIEIUIBI, CBOWCTBA KOJUIOUOB.

yMeTh:

MPOBOJAUTH XUMUYECKUN SKCIIEPUMEHT U aHAJIN3 MMOJYYEHHBIX PE3YJIbTaTOB;
ONPENEIATh KOHIICHTPALUIO PACTBOPOB;

ONPENEIATh CBOUCTBA PACTBOPOB.

MeToauueckne peKOMeHIAHH 110 H3YYEeHUI0 MOTYJIs

[Tpu ocBOeHUHN MOAYISI HEOOXOUMO:

U3y4UTh Y4YeOHBII MaTepHal 110 COOTBETCTBYIOIIEMY MOJYJIIO JUCIHIUIAHBL, HWCIIONb3Ys
JICKLIMOHHBIA MaTepuall v JINTepaTypy 10 JaHHOW TeMaTHKe,

35



aKIEHTHPOBAaTh BHUMAaHME HA: COCTAaB PACTBOPOB; CHOCOObI BBIPAXKEHHsSI KOHLIEHTpAaLUU

pPacTBOPOB; JJIEKTPOJIUTBI W HEIIEKTPOJIMTHI; CBOMCTBA HENIEKTPOJIUTOB M DIEKTPOJIUTOB;

CTPOEHHE MUIIEIIIbL; KOATYJISLUIO0 KOJUIOUIOB.

OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:

1. KakoB Tunm XuMHUeCKOHl cBA3M B onekTponurax? Kakue 5IeKTpoiauThl Ha3bIBAIOT
MOTEHIAATLHBIMU? cTUHHBIMU?

2. Hanmmmre muccommanuio a) cynbdura HaTpus ¥ 0) ruapodocdaTta Kaaus MO TEpBOH U

BTOPOMU CTYIICHSIM.

Bripaszure koHCTaHTY qucconuanuy opToochopHO KUCIOTHI IO EPBON CTYIEHH.

4. Omnpenenure crenenp aucconnanuu 0,001 M pacTBOpa yKCyCHOH KHCIOTHI, eciu ee Ky =
1,74:10°,

5. Yro nokassiBaeT U30TOHUYECKUI Koapduirent? Kakas cBs3b CyIIECTBYET MEXIY CTEIIEHBIO
JMCCOLMALINHN HJIEKTPOIUTA U U30TOHUUECKUM K03 ppureHTom?

6. Omnpenenute TemnepaTypsl kuneHus u 3amep3anus 0,01 M pactBopa cynbdara HaTpHs, eciu
CTENEHb TUCCOLMALNN COCTaBIAET 54%.

7. Yro Ha3pIBAIOT MOHHBIM IPOM3BEACHUEM BO/IbI? UeMy OHO paBHO?

8. Ompenenute pH a) 0,1 M pactsopa KOH u 6) 0,1 M pactsopa NH,OH (K= 1 ,74:107).

9. Ompenenute pacTBOPUMOCTD TUAPOKCHAA ATFOMHUHHMS, ecir ero [IP = 5,7-10° 32

10. Paccuuraiite ocmotuyeckoe nasnenue 0,002 M pactBopa GeH3o1a pu Temreparype 17°C.

11. Hamummre ruaposn3 ClEeayloIuX COoJied M ONpeAesuTe Cpely HUX BOJHBIX PacTBOPOB:
NaNO3;, ZnCl,, Na,S, CH;COONH,.

12. TlokaxuTe CTpOCHHUE MUIEIIIB MPU MPUINBAHUHM M30BITKAa pacTBOpa THAPOKCHIA HATPHUS K
pacTBOpy XJopua LIMHKA.

13. TlokaxuTe CTpOCHHWE MUIEIUIBI TPU TMPWJIMBAHUU HW30BITKA XJOpHAA LHWHKA K PacTBOPH
TUIPOKCUA HATPUSL.

w

Monyab 4. DeKTPOXUMHYECKHE MPOLECcChI

TeMpbl JeKIIMOHHBIX 3aHATHI:

DNEKTPOXUMHUYECKUE CUCTEMBI. |"albBaHNYECKUE IIIEMEHTHI
DNEeKTpOaU3 paciyiaBOB U BOAHBIX pacTBOPOB. 3akoHbl Papases
Koppo3zus metamioB. CiocoObl 3alIUTHl METAIIIOB OT KOPPO3UU

Tema npakTHYeCKOro 3aHATHS:
DIIEKTPOXUMUS

Tembl 1a00paTOPHBIX 3aHATHH:
OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIINT
Koppo3sus meraninos

N3y4yuB 1aHHBIIH MOTYJIb, CTYAEHT JT0JIZKEH:

UMETh TPEACTABICHUE 00 OKHUCIUTCIBHO-BOCCTAHOBHTEIBHBIX PEAKIMAX; IJICKTPOXUMHYCCKUX
MpoIeccax: ralbBaHMUECKUX, DIEKTPOIIN3a, KOPPO3HUH.

3HATH:

METOJIbl YpaBHUBAHUS OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX peakiuid (METOJI 3JICKTPOHHOTO
OaylaHca ¥ MOJypeaKIuii);

rajlbBaHUYECKHE MIPOIECChl ¥ pabOTy TraJbBaHUYECKUX JICMECHTOB;

AJIEKTPOJIH3 PACIIIAaBOB U BOJIHBIX PACTBOPOB AJICKTPOJIUTOB;

3aKOHBI JIEKTPOJIN3A;
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BHJIbI KOPPO3UH U MEXAHU3MBI UX IIPOTEKAHUS;

CHOCOOBI 3aLUTHl METAJUIOB OT KOPPO3UHU

YMeThb:

IIPOBOJIUTH XUMHYECKUN IKCIIEPUMEHT U aHAJIU3 ITOIYyYEHHBIX PE3yJIbTaTOB;
paccTaBiIsTh KO3(PPUIUEHTHI B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIX;
COCTABJIATh FAJIbBAHUYECKUE IPOLIECCHI, ONPEIEIAT HICKTPOABUKYIIYIO CHIIY TaJIbBAHUYECKUX
JJIEMEHTOB;

COCTAaBJIATH IIPOLIECCHI AJIEKTPOJIM3a PACIUIABOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB;
OIIPEENATh KOJIMYECTBA 00Pa3yIOIIKXCSl Ha JIEKTPOJaxX BEHIECTB IIPH MIEKTPOIIU3E;
COCTABJIATH IIPOLIECCHI XUMHUECKOU U DIIEKTPOXUMUYECKON KOPPO3UU;

noJI0MpaTh CIIOCOOBI 3aLIUTHI METAIIIOB OT KOPPO3HH.

MeTtoanyeckne peKOMeHAAIUH 10 U3YYEHHI0 MOYJIsI

[Ipu ocBoeHUU MOJyJIE HEOOXOAUMO:

U3YYUTh Yy4eOHBIA MaTepuan IO COOTBETCTBYIOIIEMY MOAYJIIO JUCHUIUIMHBI, HCIOJb3YS

JEKIMOHHBIA MaTepHall U JINTEPaTypy IO TaHHON TeMaTHKE;

aKLEHTUPOBATh BHUMAHUE HA: METOJIbI JIEKTPOHHOTO OajlaHCca U MOJypeakUuii; TaJbBaHUYECKUE

MIPOIIECChI; pabOTy raabBaHHYECKUX 3yieMeHTOoB; pacuyeT DJIC; aHOAHBIE U KATOJHBIE PEaKIIUH

TIpH DIIEKTpoin3e; 3aKoHbl Dapajiest; TUIBI 1 MEXaHU3MBI PA3JIMYHBIX BUIOB KOPPO3UH; CIIOCOOBI

3aIUThl METAJJIOB OT KOPPO3HH..

OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:

1. Kakyio cucteMmy Ha3bIBaIOT ANEKTPOXUMHUYECKON?

2. CocraBbTe CXEMY JIBYX T'aJIbBAHMUYECKHUX DJIIEMEHTOB, B OJJHOM U3 KOTOPBIX KOOANBT CITYXKHUI
OBl KaTo/JoM, a B IPyroM — aHoJoM. Hamuimure ypaBHEHUS peakiuil, MPOUCXOASIIUX TPU
paboTe ITUX DIIEMEHTOB.

3. T'anpBaHMYECKUN 3JIEMEHT COCTOMT M3 XPOMOBOTO dJeKTpoja, morpyxenHoro B 0,01 M
pactBop CrSO4, ¥ cTaHZApTHOTO BOAOPOIHOTO dJeKTponaa. Hanuwmmre ypaBHEHHS
3JIEKTPOJIHBIX TporeccoB. Yemy paBHa ero 3.1.c.?

4. KakuMm ypaBHEHHEM KOJIMYECTBEHHO OMUCHIBACTCS 3JIEKTPOIU3?

UTO paccUuTHIBAIOT C MOMOIIBIO YpaBHeHust HepHcTa?

CocraBbTe CXEMy OJJEKTpOJiM3a BOJHOTO pacTBOpa XJIOPUAA HHUKENS Ha MHEPTHBIX

ANEKTPOAAX.

7. CocTtaBbTe€ CXEMBI JJICKTPOJIM3a BOJHOIO pacTBopa xjopuaa xenesa (ll), ecnu: a) anon
KEJIe3HBII; 0) aHOJ| YTOJBHBIMH.

8. PacTBOp COMEpKUT HOHBI Zn2+, Ni2+, Fes+, Cu** B OJIMHAKOBOM KOHIIEHTpauuu. B kakoi
MOCJIEIOBATENIbHOCTH 3TH METAJUIbl OYJyT BBIACTSATHCS MPH JIEKTPOJIM3E, €CIIM HaIpsHKeHHE
JOCTaTOYHO JIJIs BBIACNIEHUS JII000ro MeTaia?

9. Bepruucnure Maccy HUKENS, BBIICIUBIIErOCS Ha KaTOZE MPH MPOIMYCKaHUH TOKa cuioi 20 A
4yepe3 pacTBOp HUTpATa HUKENS B TEYEHHH 22 4acoB.

10. Ilpu snektponusze pactBopa coiu onoBa (ll) macca karoma yBemuumnach Ha 4 1. Uto
IIPOM30LUIO IIPU 3TOM Ha OJIOBIHHOM aHojie?

11. Paccuuraiite 00beM KHCIOPOJa, KOTOPBIA MOXKET OBITh MOJYUYEH MPU DJIEKTPOIHU3E TOKOM 5
A B Te€YEHHE 2 4acoB, €CJIM BBIXO/I 10 TOKY cocTaBisieT 85%.

12. TIpn mpoXOXKIEHUH 4Yepe3 pacTBOP COJIM TPEXBAJCHTHOTO MeTaila Toka cwiod 1,5 A B
teueHnuu 30 mMuH Ha katone Bbiaenwiochk 0,18 r Meramna. Berumciure MOJSpHYIO Maccy
MeTaJljla U Pacxo]] AMEKTPOIHEPTUH, €CIM U3BECTHO, YTO HAINpsDKEHUE B ceTH paBHO 6 B, a
BBIXOJ1 IO TOKY 72%.

13. Kakoii KOHTaKT sBJSICTCS Hambojee KOPPO3MOHHO oOmacHbIM Juis skene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

o o
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14. B KOHTaKTe ¢ KaKUM M3 METAJUIOB ME/Ib SIBJIICTCS aHOJIOM: XPOM, 30JI0TO, HUKEJIb.
15. Hanummre 3IeKTPOXUMHUYECKHE TMPOIEeCcChl (AHOIHBI M KAaTOMHBIN), MPOTEKAIONIHE B
kontakte Al/Cu B pacTBOpe XJI0pHuaa HATPUSI.
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12. YueOHO-MeTOAMYeCcKOe U MHPOPMALMOHHOE o0ecrieyeHHue NUCHUILINHBI (Y4eOHOro
Kypca)

12.1. O0s3aTeqbHASA TUTEPATypa

No bubnmorpaduueckoe onucanue Tun (yaeOHUK, yueOHOE KonuuecTtBo B
n/m nocobue, yueOHo- OuoOIMoTEKE
METOIUUIECKOE IT0co0ue,

MPAKTUKYM, JP.)

1 | Oomas xumus. [DIEKTPOHHBIHA
pecypc] : Teopust U 3a1a4u : y4eo.
nocobue / H. B. KopoBuH [u ap.] ; nox
pen. H. B. KopoBuna, H. B.
Kynemosa. - U3x. 2-e, ctep. - CaHkT- VYyeOHoe nocobue OBbC "Jlanp"
[TerepOypr : Jlanup, 2017. - 492 c. : un.
- (Yuebnuku ams By3oB. CriennaibHas
muteparypa). - ISBN 978-5-8114-
1736-0.

2 | Xumus [ DaeKTpoHHBIH pecypc] :
yue6. 11t By30B / JI. H. baunos [u ap. ]
; mox Hayd. pen. W. JI. Ilepdunoroii,
T. B. CoxomnoBoii. - Cankt-Ilerepoypr
: Jlans, 2016. - 272 c. : ui. -
(YaeOHuku 11 By30B. CrieruaibHas
muteparypa). - ISBN 978-5-8114-
2038-4

VueOHuK OBC "Jlaus"

3 | bop3osa JI. [I. OcHOBBI 00MIICH
XUMUH [ DIEeKTpOHHBIN pecypc] : yueo.
nocobue / JI.JI. bop3ogra, H.1O.
UYepuukosa, B.B. Skymes. - CaHkT-
[TerepOypr : Jlanp, 2014. - 469 c. : u.
- (YueOnuku 1151 By30B. CrienuanbHast
muteparypa). - ISBN 978-5-8114-
1608-0.

VYyeOHOE 110co0ue 9BC "Jlanp"

AxmetoB H. C. Obmas u
HeOopraHUYecKas XUMHUSI
[DnexTponHbIii pecypce] : yueO.
nocobue amst By30B / H. C. AxmeTos. -
N3zn. 8-e, crep. - Cankr-IletepOypr :
Jlans, 2014. - 743 c. : wi. - (Y4eOHUKHU
11 By30B. CriennanbpHas JuTepaTypa).
- ISBN 978-5-8114-1710-0.

YyebHoe rmocodue SBC "Jlaup"

12.2. JlonosiHUTEIBbHAS JJUTEPATYPa U y4eOHbIe MaTepHAJIbI (AyAH0-, BU1€0N0CO0Us 1 AP.)

- o HayuHOU OubmuoTeku TTY:
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/o

bubnuorpadudueckoe onucanue

Tun (yueOHUK, yaeOHOE
nocobue, yaeOHo-
METOMYECKOe ocodue,
MIPaKTUKYM, ayaHO-,
BUJICOTIOCOOUS U . )

KonnuectBo B
ouoInOTEKE

IMasaoB H.H. O0mmias u Heopranmdeckas
XUMUSA [ DIEKTPOHHBIN pecypc] : yueOHHUK /
H. H. I1aBnos. - U3x. 3-e, ucnp. u gor. -
Cankr-IlerepOypr : Jlans, 2011. - 496 c. :
Wi - (YueOHuku ais By30B. CrienuanbHas
nuteparypa). - ISBN 978-5-8114-1196-2.

YyeOHuk

9BC "Jlaup"

Boarpomewk B.B. O6mas xumus
[DnexTpoHHEbI# pecypc]: yueb. mocodue /
B.B. bonrpomerok — MuHck : Beiniimas
mkoina, 2012. — 624 c.: un. — ISBN 978-
985-06-2144-3.

YyebHoe rmocobdue

9BC
"IPRbooks"

O01masi ¥ HeOpraHn4yecKasi XuMUs
[DmekTpoHHEIH pecypc] : yued.-MeToI.
nocobue / H. II. Mudraxosa [u ap.]. -
Kasans : U3n-s0 KHUTY, 2013. - 184 c. -
ISBN 978-5-7882-1488-7.

Y4yeOHO-METOIUUECKOE
nocoboue

9BC
"IPRbooks"

Crach H. ®@. Pemenne 3agad no oomeit
XUMHH [ DNEKTPOHHBIN pecypc] : yueb.
nocodue / H. @. Cracp, A. B. KopuryHos. -
W3n. 3-e, crep. - Cankr-IletepOypr : Jlanb,

2016. - 168 c. : . - (Y4eOHUKH TSI BY30B.

CnenuanbHas nureparypa). - ISBN 978-5-
8114-2274-6.

YyeOHOEe 1mocodue

9bC "Jlaup"

Cracp H. ®@. 3anauu, ynpaxHeHus u
BOMPOCHI MO 001IeH XUMUU [ DIEKTPOHHBIN
pecype] : yue6. mocobue / H. @. Cracs, B.
H. JInceuxnii. - U3x. 5-e, crep. - CaHKT-
[TerepOypr : Jlans, 2017. - 108 c. : u. -
(YueOnuku ams By30B. CrienuaibHas
mutepatypa). - ISBN 978-5-8114-2282-1.

YuyebHoe mmocodue

9bC "Jlaup"

AxmeroB H. C. JlaGoparopHsie 1
CEMUHAPCKUE 3aHATHUSA 110 O0IIEeH 1
HEOPraHUUYECKON XUMUU [ DIIEKTPOHHBIN
pecypc] : yue6. mocobue ais By3os / H. C.

AxwmetoB, M. K. A3uzoBa, JI. U. bagsiruna.

- U3n. 6-¢, crep. - Cankrt-IlerepOypr :
Jlansb, 2014. - 367 c. : un. - (Y4eOHHUKHU 1)1
By30B. CriernanpHast mureparypa). - ISBN
978-5-8114-1716-2.

YuebHoe rmocobue

9bC "Jlaup"

COI'JTACOBAHO
JlupexTop HaydHOU OMOINOTEKU

«

A.M. Acaesa

» 2016 r.

(noonucvw)

(U.0. Pamunus)




12.3. [lepeyenb pecypcoB HHPOPMALNOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
"UntepHer"

e byrtiepoBckue coo0meHHs
HayuHbIil aHIO-pyCCKOSA3BIYHBIA XMUMHUECKHM KypHain. IlyOnukyeT craTbu MO OCHOBHBIM
paszenaM XMMHMHM U CMeXHbIM aucuuiuinHaM. KypHaia BxoauT B Ilepedyens BAK u cucremy
PUHII. /Ins 3aperucTpupOBaHHBIX II0JIb30BATENIEW CalTa AOCTYIIEH MOJHOTEKCTOBBIA apXHUB C
1999 ropa: http://butlerov.com/stat/reports/view.asp?lang=ru

e XuMHA B HHTepecax YCTOMYMBOIr0 Pa3BUTHS
B xypHane myOIuKyIOTCsl OpUrHHAIbHBIE HAYYHbIE COOOIICHHS U 0030pbl IO XMMHH TPOIECCOB,
MPEACTABISIOIMINX OCHOBY NPHHIIMIINAIBHO HOBBIX TEXHOJIOTHMH, CO3/1aBa€MbIX B HHTEpecax
YCTOMYMBOTO pAa3BUTHS, WM YCOBEPUICHCTBOBAHMS JIEUCTBYIOIINX, COXPAHEHUS NPUPOIHOMN
cpenbl, KOHOMHUHU pecypcoB, sHeprocOepexenus. Bxoqur B Ilepeuenr BAK wu cucremy
PHUHIL. [docTynex MOJTHOTEKCTOBBIN apXuB c 2001 o 2005
rox: http://www.sibran.ru/journals/Hviur/

e Oriental Journal Of Chemistry
Hayunslii peneHsupyeMbiii KypHal OTKpbIToro pocryna. Crpana: HWemmsa.  S3bIk:
anrmiickuid. [lyOnmMKyeT pe3ynbTaThl HAyYHBIX MCCICIOBAaHMK B 00JacTH OOIIeH XWUMUH,
OMOXUMUH, CIIEKTPOCKOIUU, XUMHUH OKpYXaromieil cpenbl. JJOCTyIeH MOTHOTEKCTOBBIM apXuB C
2008 roxa: http://www.orientjchem.org/Archive.php

. Scopus[DnexTponHblii pecype]| : pedepatuBHas 0aza nmanHbIX. — Netherlands: Elsevier,
2004— . — Pexxum rocTyta : SCOPUS.COM. — 3arii. ¢ 3kpana. — S3. pyc., aHri.

. Elibrary[OnexTponHslil pecypc] : Hay4dHasi sieKkTpoHHas Oubimoreka. — Mocksa : HOB,
2000— . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., aHIJL.

12.4. IlepeyeHb MPOrpaMMHOI0 o0ecreYeHUus

Ne HanmenoBanue 11O KoanuecTBo PexBu3uThl 10roBopa (aara,
n/n JIMLIEH3UH HOMep, CPOK JAeHCTBHA)
1 | Windows 1398 Jloroeop Ne 690 ot 19.05.2015r.,
CPOK JIeHCTBHS - OECCPOUHO
2 | Office Standart 1398 Jorosop Ne 727 ot 20.07.2016r.,
CPOK JIeHCTBHS - OECCPOUHO
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php

12.5. Onucanne MaTepuaIbHO-TEXHHUYECKOI 0a3bl, HEOOXOAUMOII /151 OCYLeCTBJICHUS

06pa30BaTeJILHOFO nmpouaecca mo JMCuUmMnJauHe (MOI[y.]'lIO)

Ne n/n| HaumenoBanue o0opynoBaHubix | IlepedyeHb 0CHOBHOIO DakTHYEeCKU | o
y4eOHBbIX KaOMHETOB, odopynoBanust ajpec y4eOHBIX = = E
JadopaTopuii, MACTEPCKHUX H JP. Ka0OMHeTOoB, % § g §
00bEeKTOB [JIs1 NPOBeIeHUSA Jaboparopuii, | = 5 =
NMPaKTHYECKUX U J1a00pPaTOPHBIX MACTepCKuX u ap. | S § §
3aHATHI =

1 | VYueOHas ayIUTOPHS s [Croner ydyeHunueckue [Yi. benopycckas 101 90
[IPOBEACHUSA 3aHATUHN | JBYXMECTHBIE 146, aynuropus -

JEKIIMOHHOTO  Tuma.  YueOHas |(MOHOOJIOKH)., croi [302
ayauTopusi  JUIL  TPOBENEHUS |IperoaaBaTesIbCKUH,
3aHATUA  CEeMHHApCKOro  THUIA. |CTYI., J0CKa
VYyebnas ayIUTOpHUSs sl |aynutopHas (MesoBasi),
KYPCOBOTO MPOEKTUPOBAHUS | TPUOYHA

(BBIIOJTHEHUSI KYPCOBBIX padoT).

YyeOnas ayIuTOpUs TUISE

MIPOBEACHUS IPYIIITOBBIX u

WHIUBUAYAIBHBIX KOHCYJIbTAllUH.

VYyeOHnas ayIuTOpus JUISt

MPOBEJCHUSI 3aHITUA  TEKYIIEro

KOHTPOJII WU OPOMEXYTOYHOH

arrectanuu. (J1-302)

2 | YueOHas ayIUTOPUS s | Cron yaenndeckuit | V. benopycckas | 214, | 18772
MPOBEJICHUS 3aHATUMN | TPEXMECTHBIN 146, aynutopus 3
JICKIIMOHHOrO  THma. YdeOHas | MOHOOJIOK, cron |A-125
aymquTOpUs. AN TPOBEICHHS |TMpernojaBaTelbCKui,
3aHATUH ~ CEMHHApCKOro  THIA. |CTyH
VYuebHas ayIuTOpUs JUTSL | IPENoIaBaTeNbCKH,

KypCOBOTO MIPOEKTUpOBaHUs |Kadenapa, J0CKa
(BBIOJIHEHUSI KYpPCOBBIX paboT). | MenoBas OKpaH
VYyeOHnas ayIATOPUS JUISl [HABECHOM, IIPOEKTOp.,
MIPOBEACHUS IpYIIOBBIX U | mporeccop. Mpiiib
WH/IMBUAYAIBHBIX KOHCYJBTAIMHA. | KOMIL., ITYJBT.
VYuebHas ayIuTOpUs TUTS

MIPOBE/ICHUST 3aHATHA  TEKYIEro

KOHTPOJII ¥ TPOMEXYTOYHOU

arrecrarun. (A-125)

3 [VueOnas ayTUTOPUS utst | CToN yYeHUYeCKHA 42,7 40
MIPOBECHUS 3aHATUN | IBYXMECTHBIN
JIEKIIMOHHOTO  TUma.  YueOHas | (MOHOOJOK), CTOM
ayauToOpWs  JUIS  TPOBENEHUS |IPeroaaBaTelIbCKUH,
3aHATUM  CEeMHMHApCKOro  THMA. |CTyl
VYyeOHnas ayIuTOpUs JUIsL | Ipeno/iaBaTeNbCKuil ,

KypCOBOTO MPOEKTUPOBAHUSA |JOCKa ayAUTOpHAs
(BBITIOJIHEHUSI KYPCOBBIX pabort). |(MenoBas), Tabnuia
VYuebHas ayauTopus s | Menneneesa .
MIPOBEICHUS TPYIIITOBBIX "

WHIVUBUAYAIBHBIX KOHCYJIBTAIIUH.

VyebOuas ayIUTOPUS IUIA

MIPOBEICHUS 3aHATHH  TEKYILEro

KOHTPOJIE WU MNPOMEXYTOYHOMH

42




Ne i/

dakTHyecKui

HaumenoBanue o6opynoBannbix | IlepeyeHb 0CHOBHOIO ~ o
y4eOHBbIX KaOMHETOB, odopynoBanust ajgpec y4eOHBIX = = E
JadopaTopuii, MACTEPCKHUX H JP. Ka0OMHeTOoB, % § g §
00bEeKTOB [JIs1 NPOBeIeHUSA Jaboparopuii, | = 5 =
NPaKTHYECKUX U J1a00pPaTOPHBIX Macrepckux u ap. | & é §
3aHATHI =
aTTeCTalUN.
(A-306)
4  |JlaGopaTtopus "O6mas u | Cros 1abopaTopHBIii ., 83,5 20
HeopraHuyeckas Xumus'" CTOJI Tab0paTOPHBII
(A-216) OCTPOBHOM, CTOJ
IpUOOPHBIH;TIONKA JUIS
MOCYbl, MOMKA
HeprkaBeroIas , Tymba
JUISL IOCY /Il U
PEaKTUBOB, BBITSKHOU
mKad, CToxI
MMMCbMEHHBIH ,
BBIIPSIMUTENH B-24 |
CYLIWIBbHBIN 1miKad snol
58/350,
akBagucTwisATop J10-
10, BeChl AJIEKTPOHHBIE
HL-200 , npubop mms
olpeseNeHus
SKBHBAJIEHTA, IPUOOP
JUIS BJIEKTPOIIN3a ,
TEPMOCTaTUPOBAHHBIN
CTaKaH, 3JIEKTPOIUIUTKA
, TEPMOMETPBI
CIUPTOBBIE,
TEPMOMETPHI PTYTHBIE,
XUMHYECKast IOCy/a.
5 | KommnbroTepHslii kiacc. |CTonpl  yyeHUYECKHE,
ITomewmenune IUI | CTyJbsl ~ YYEHHMUECKUE,
CaMOCTOATEIbHON pabotsl. [IIK ¢ BbIxOIOM B ceTh
VYuebHas ayIuTOpHUs s | MaTepHer
IIPOBEICHUSA 3aHATUN
CEeMHUHApCKOro Tuma. YyeOHas 445020
ayJUTOpHUS TS KypCOBOTO I'. ToapsTTH, Yy
IIPOEKTUPOBAHHUS (BBITIOJTHEHHUS benopycckas, 14, 818 |16
KYpPCOBBIX  pabor). VYuebnas I-401 (mo3unmst ’
ayIUuTOpUs I IPOBEIACHUS nmo TII Ne 48,
TPYNNOBBIX M HMHIUBUIAYaTbHBIX aTax 4)
KOHCYJIbTALIUH. VYuebHas
aymquTOpUs AN TPOBEICHUS
3aHATUA  TEKYLIEro KOHTPOJS M

npomexxyrounor arrecrammu  (I'-
401)
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