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

b1.B.11

(uHOexc OucyunIuHwl)

PABOYAS MTPOI'PAMMA JUCIUAIIJIMHBI

XUMUA

110 HalIpaBJICHUIO IOATOTOBKHU

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI TYECKOE OBECIIEUEHUE
MAIINHOCTPOUTEJIBHBIX ITPOU3BO/JCTB

(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 yacoB JUCHUILIMHBI 10 ceMeCTPaM M BHAaM 3aHATHI (110 y4eOHOMY IJIaHY)

KoanuecTBo 4
3ET
Yacos no PYII 144

KouTtposbHbie
padoThI (17151 32049HOM
(hopMBbI 00yUeHUsT)

Buabl koHTpOIS KypcoBkle KypcoBLie
A p 9Kk3aMeHbl | 3adersl yP yp
B ceMecTpax NMPOEKTHI padoThI

(Ha Kypcax) 1

NeNe cemecTpoB

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

BET no cemecTpam 4 4
Ulexiuu 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 nmporpamma cocraBnena Ha ocHoBaHuu @I'OC BITIO/®I'OC BO u yuebHOTO0 miiaHa HarpaBlIeHUS
noArotoBku  (cmenuanbHocTH) — 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOEe  o0OecneveHue

MAIIMHOCTPOUTCIIbHOI'O IIPOU3BOACTBA
(KOO U HAUMEHOBaHUEe HANPABIeHUs: NOO20MOsKY, cneyuarbHocmu 8 coomeemcmesuu ¢ @I'OC BI10/ @I'OC BO)

PenensupoBanue padoueii nporpaMmbl JUCUMILIHHBI:

OtcyTcTBYET

Yyebnas (pabouas) mporpamma oJ100peHa Ha 3acefaHuu Kadenapbl XHUMHs, XUMHYECKHE
IIPOLIECChl U TeXHOJoTuu (mpoToko 3acenanust Ne 1 ot 6 centsiops 2018 1.)

Penensent
(Oondicnocmy, yuerHoe 36anue, cmeneny) (noonucs) (U.0. Damunus)
« _» 20 T

Cpok neiicTBusi padoueil nporpaMMbl JUCHMILIMHBI 10 6 cenTsiops 2022 r.

HNudopmanus 06 akTyanusanuu padoyeil nporpaMMsbl M CHUIIJIMHbBI:

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

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

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

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

3aBenyronuii kagenpoit  O6Opy/IOBaHME U TEXHOJIOTHMH MAIIMHOCTPOUTEILHOTO MPOU3BOJICTBA
(8vinyckaiowjell HanpagieHue (CneyuaIbHOCb))

« » 20 1. H .1O. JloruHos
(noonucw) (U.0. Damunus)

VTBEPXJIAIO

3aBenyromuii kaheapoit XHUMHUS, XUMHUYECKHE MOPOIECCHl U TEXHOJOTUU

(paspabomasweti PIT]])

« _» 20 T I'.'1. Ocranenko
(noonucs) (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,
CBOMCTBAxX M B3aUMHBIX MPEBPALICHUSX.

3amaun:
1. JlaTe 3HaHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX B3aMMOCBSI3H MEXKIY CTPOSCHHUEM U
XUMHAYECKUMU CBOMCTBAMHU BEIIECTBA.

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

3. Hayuuts mnpuMeHATH TMOJy4YEHHbIE 3HAHUS W YMEHHUS s O€30MacHOro
UCIIOJIb30BaHUsl BEUIECTB B MOBCEAHEBHOM JKU3HU M Ha MPOMU3BOJICTBE, MPEAYNPEKICHUS
SBJIEHUI, HAHOCAILIUX BPE/l 3[I0POBBIO U OKPYKAIOIIEH Cpeae.

2. MecTto nucuuiuinHbl (yaeOHoro kypca) B crpykrype OIIOII BO

Jannas gucuuminHa (y4eOHbIM Kypc) oTHocuTcss K bioky 1 «ducununianss
(Monynu)» (BapuaTHUBHAS YacTh).

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

Jucuumumebl, y4eOHBIE KypCHl, JUISI KOTOPBIX HEOOXOAWUMBI 3HAHMS, YMCHHUS,
HaBBIKH, IPHOOpETaEMbIC B Pe3yJIbTaTe N3YUCHHUS JAHHON JUCHUIUIMHBI (Y4eOHOTo Kypca)
— «®usukay, «Matepuanoeaenune 1 TKM», « Ikonorusy».

3. Ilnanupyemblie pe3y/ibTaThl 00y4YeHUs] MO JAUCHUILINHE (Y4eOHOMY KYpCY),
COOTHECEHHbIe ¢ IJIAHMPYEeMBbIMH pe3yJbTATAMH OCBOEHHS 00pa30BaTeJbHOI
NporpaMmalI

dopMmupyembie U ILnanupyembie pe3yibTaThbl 00y4eHUsI
KOHTPOJIMpPYeMbIe
KOMIIEeTeH LU
- ClI0COOHOCTh 3HaTh: OCHOBHBIE 3aKOHBI B3aUMOCBSI3H MEXKIY CTPOCHUEM

y4acTBOBATh B pa3pabOTKe | U XMMHMYECKHMHU CBOMCTBAMHU  BELIECTB; OCHOBHBIC
00OOIICHHBIX BAPUAHTOB | 3aKOHOMEPHOCTH,  COMPOBOXKAAIOIINE  B3aMMOICHCTBHUS
peleHust mpooiem, BEILIECTB

CBSI3aHHBIX C YMeTb:  aHanM3UpPOBaTh  IOJYYEHHBIE  PE3yJbTaThl,
MAIIMHOCTPOUTEIbHBIMY | TPOBOJANTh 00pabOTKY W aHaIM3WPOBATh XHUMHUYECKHE

3




MIPOU3BOJICTBAMU, BBIOOpE
ONTUMAJIbHBIX 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
PEBAPUTEIBLHOTO (MaTepyaJioB)  MAalIMHOCTPOUTENBHBIX  IPOU3BOJCTB,
TEXHUKO-9KOHOMUYECKOTO | PU3NYECKUX M XUMUYECKUX MpOIeccax, MPOTEKAIOMUX B
aHaJIn3a MPOEKTHBIX MmaTepuaigax I[pU MX [OJIy4eHHH, 0O0paboTke H
pacueroB, pa3paboTke (Ha | MOAU(DUKAIIUN

OCHOBE JCHCTBYIOIINX YMeTh:  OpraHu3oBaTh  XHUMHYECKHM  JKCIEPUMEHT;
HOPMaTHUBHBIX UCIIOJIb30BaTh B HCCIEAOBAHUAX M pacyerax 3HaHUSA O
JOKYMEHTOB) IIPOEKTHOW U | METOJIaX ~ WCCIICJOBAHMS, aHalW3a, JUAarHOCTUKH U
paboueil u MOJEIIMPOBAaHUSI ~ CBOWCTB  BELIECTB  (MarepuasoB)
IKCIUTyaTalMOHHON MAaIIMHOCTPOUTENbHBIX  MPOU3BOACTB, (DUIUYECKUX U
TEXHUYECKOU XUMUYECKUX MPOIIECCaX, MPOTEKAIOIINX B MaTEpHalIax MMpU

JIOKyMEHTAIUu (B TOM
YHUCJIE B 3JIEKTPOHHOM
BU/JIC)
MaITUHOCTPOUTEIBHBIX
MIPOU3BO/JICTB, KX CUCTEM U
CPEIICTB, B MEPOIPUSITHIX
110 KOHTPOJIIO
COOTBETCTBHUS
pa3pabaTbIBaeMbIX
IIPOEKTOB U TEXHUYECKOU
JIOKYMEHTAaIu1
JIEUCTBYIOIIUM
HOPMATHBHBIM
JIOKYMEHTaM,
odopmIICHUHU
3aKOHYEHHBIX MPOEKTHO-
KOHCTPYKTOPCKHX paboT
(TTIK-5)

UX MOJy4YeHUH, 00paboTKe U MOIU(DUKATUU

Brnanets: METOJMKOM  TOCTaHOBKM  XHMHYECKOTO
AKCIIEPUMEHTA;  METOJaMH  HWCCJEIOBAaHMS, aHAJIM3a,
JTUATHOCTUKM W MOJICJIMPOBAHMUSI  CBOMCTB  BEIIECTB
(MaTepuason) MAaIIMHOCTPOUTEIIbHBIX IIPOU3BOJCTB,
bU3NUEeCKUX UM XUMHUYECKUX IpoIleccax, MPOTEKAIOIINX B
MaTepualiax INpud HUX [OJy4yeHuu, oOpaboTke U
Moau(pUKATUN

TemaTH4yeckoe CoacpKaHue TMCHUILINHBI

Pasznea, moayan

Iloapasznen, rema

CrtpoeHue u CBOICTBa BELIECTBA

OCHOBHBIE TTIOHATHS U 3aKOHBI XUMHH

OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX BCIICCTB

Crpoenue atomoB. [lepuoanueckast cuctema snementon J[. 1.

Meunpgeneena




Xumuueckas cBs3b. [IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJT

TepMO,I[I/IHaMI/IKa U KMHCTUKa TepMOI[I/IHaMI/IKa XUMHYCCKHUX ITPOLECCOB. (DYHKI_[I/II/I COCTOSHHUA:
XUMHYCCKUX ITPOLECCCOB BHYTPCHHAA OHCPIUs, SOHTAJIBIINA

OyHKIMY COCTOSHUS: SHTpoMHsL, SHeprus | m66ca. Hanpasnenue
MPOTEKAHUSI XUMUYECKUX PEAKIUN

XumHuueckasi KHHETHKa. BiusiHue Ha CKOPOCTh XMMHYECKUX
peaKkuuii KOHUECHTPALNH, TABICHUS

Bnusinue Ha CKOPOCTh XMMHUYECKUX PEaKLUi TeMIepaTyphl,
KaTaJI13aToOpoB. XUMHUYECKOE PAaBHOBECHE

PactBOpsI 1 1ucniepcHbie PactBopbl. CriocoOb! BeIpakKeHUsI KOHLIEHTPALIUK PACTBOPOB.
CHCTEMBI KosmuraruBHble CBOMCTBA paCTBOPOB

CBoCTBa PaCTBOPOB AIEKTPOIUTOB: AUCCOLUALMA. HOHHOE
IPOU3BEACHUE BOJbI, IPOU3BEICHHE PACTBOPUMOCTH, I'HJIPOIIN3
coJiel, HarpaBieHHe OOMEHHBIX PEeaKIHi

Konnounnneie pacTBOpBI: CTpOEHUE KOJIJIOUIOB, MOJIyUYeHUE U
CBOWCTBA

QHGKTpOXI/IMI/I‘leCKI/IC IMpOLICCChI BJ'ICKTpOXI/IMI/I‘leCKI/IC cucteMsl. ['anbBaHUYECKUE 3JIEMEHThI

DJeKTpoiIr3 BOJHBIX pacTBOpoB. 3akoHbl Dapanes

KOppOSI/IH MeTamioB. CIroco0bl 3allIUTBI MCTAJJIOB OT KOPPO3HUH

O6mas Tpy10eMKOCTh IUCHUILINHBI (YyueOHoro 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
. npoeKThl [KOHTpPOILHBIE
Kyp¢ yuebHomy uHTepakTHBHOI| Bceero [laGopatopubiel[Koncyabranuu| PI'P pK % HHoe aT
miaaHy | Beero |Jlekuun [ladopatopubielllpakTuyeckue dopme (Kype. padoTel
pa6oThbI)
19 144 30 12 18 0 84 0 0 0 0 82 2 3a4yer
) [poaomKUTENbHOCTD Y4EOHBIX
° — =) N TpeboBaHus K pecypcam
g Onmcante yueGHOro R =5 MEPOIPHUSITHIA, IPOBOUMBIX
<
% MEpONPHATHS ;07 & % o - &
g (trema, Gpopmbl = g5 A g c E &
s = MIPOBEICHHS JICKIIHH, s 8 = B ay/IMTOpHH amocToTenL A 2 &
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OCHOBHbIE MOHSTHS U
5 1 | JMexums 1 Jlex1 + JI 2 JleKUMOHHAs ayAUTOPHS 1 J1-302 90 Mernosas jocka | [1-4]
3aKOHBI XUMHHU
N3yuenne
CamocCTosITelbHOE Tequ €THYECKOTO Ayamropus i Kowmsrorep ¢
5 1 Cam P - 72 70 €aMOCTOSATENbHON 1 r-401 16 BBIXOJIOM B CETh [1-4]
U3ydeHHEe MaTepuana MatepHaa 1o Kypcy
. paboTsI HMHTEPHET
JIeKIUiH
IIpakTHueckoe Pacuerst o
5 1 3alzmme ) Mp31 bopmynam u + n 5 2 Jexunonnas 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]
COeTMHEHHH
TepmoauHaMuka
XUMHYECKUX
npoueccoB. DyHKIMU
6 2 Jlexmms 3 Jlex3 port YHKIL + JI 2 JlexumonHas aynuropust | 1 A-125 187 MenoBast nocka [1-4]
COCTOSIHHMS:
BHYTPCHHSISI SHEPTH,
SHTAIBITHSA




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]

Jlexumst 4

Jlex4

DyHKIUUU COCTOSHUS:
9HTPOIHS, SHEPTHS
T'u66ca. Hanpasienue
MPOTEKAHUS
XUMHYECKUX peaKkuuit

JlekumoHHas ayauTopus

J-302

90

MernoBas gocka

[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

Bnusiaue Ha ckopocTh
XUMHYECKHUX peaKiui
TEMIepaTyphl,
KaTaJlu3aTopoB.
Xumnueckoe
paBHOBECHE

Jlex1moHHas ayJUTOPHS

A-125

187

MernoBas j1ocka

[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
SHTANIBIIMH PEAKIIUN

10

Jlabopatopus «OO01mei
XUMHI»

A-310

24

JlaboparopHrast
nocyza,
PCaKTHUBBI

[1-4]

Jlexmwmst 7

Jlex7

PactBops!. Crioco0sI
BBIPAKCHHS
KOHIICHTPALHH
pacTBOpOB.
Komnnuratusnbie
CBOIICTBa pacTBOPOB

JlekunoHHas ayJUTOPHS

11-302

90

MernoBas 1ocka

[1-4]

IIpakTueckoe
3aHsATHE 3

Ip33

Kuneruka
XUMHYECKHUX peaKiui

Jlexnronnas ayauropus

A-306

40

MernoBas 1ocka

[1-4]

Jlexust 8

Jlex8

CBolicTBa pacTBOPOB
9NIEKTPOIIUTOB!
JIMCCOLIMALINS. HOHHOE
HPOU3BEICHHE BOJIBI,
HPOU3BEICHHE
PacTBOPHMOCTH,
THJIPOJIN3 COJIeH

JleKIMOHHAs ayAUTOPHS

A-125

187

MernoBas ocka

[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
CamocTosITeNIbHOE
WupuBnnyansHoe peleHue 3a1a4 Aynutopus Juns Kowmsiorep ¢
10 nas3s3 CaMOCTOSATENbHON I-401 16 BBIXOJIOM B CETh [1-4]
JoMallHee 3a1aHue 3 HHINBU/YaIbHOTO
paboThI HMHTEpHET
BapHaHTa
CkopocTh
JlaGopaTopHoe XMUMHUYECKHUX PEaKInii. JlaGopatopust «O01ueit JlaGopatopHas
10 J1a633 A-310 24 nocysza, [1-4]
3aHATHE 3 Xumuueckoe XUMUI»
pEaKTHBbI
paBHOBECHE
DIEKTPOXUMHYECKUE
11 Jlexuust 10 Jlex10 | SHETOMPL JIeKUMOHHAs ayUTOPHUs J1-302 90 MernoBas gocka [1-4]
T'anbBaHMYECKUE
JJIEMEHTBI
Hpaxmuieckoe Crioco0bl BEIpaXKEHUS.
11 3;:””!6 4 IIp34 KOHLIEHTpaIuu 5 JlekuimoHHas ayauTopus A-215 44 MenoBast focka [1-4]
pacTBOpPOB
Onextponus
11 Jlexuns 11 Jlex]1 | PACTUIABOB ¥ BOAHBIX JlekunoHHas ayMTopus A-125 187 Mernosas nocka | [1-4]
pacTBOPOB. 3aKOHBI
Dapajes
11 iiiﬁ:?; croe Mp35 | CaoiicTBa pacTBOpOB 5 JleKUMOHHAs ayAUTOPHUS A-306 40 Merosas nocka [1-4]
Kopposust meTamios.
12 Jlexuus 12 Jlex12 Crocobst samuer JIeKIMOHHAs ayAUTOPHUSI A-125 187 MenoBast Jocka [1-4]
METaJUIOB OT
KOppO3HH
CamocTosiTenbHOE
WHpuBuayansHoe peleHne 3a1a4 Ayamropus 1 Kowmsrorep ¢
12 N34 €aMOCTOSATENbHON r-401 16 BBIXOJIOM B CETh [1-4]
JomariHee 3aganue 4 HHANBUYalIbHOTO
paboThI HMHTEPHET
BapHaHTa
N JlaGopatopHas
12 JlabopaTopHoe 14634 PactBopsI 10 JlaGopatopust «O0meit A-310 24 nocya, [1-4]
3aHsaTHC 4 3JIEKTPOJIUTOB XUMHA»
pEaKTHBBI
CTtpoeHue aTOMOB.
Ilepuonnueckas
13 Jlexums 13 Jlex13 CHOTOMA SIICMCHTOB JleKIMOHHAsI Ay JUTOPHS J1-302 90 Menosas nocka [1-4]
JI.1. MenneneeBa
13 gf; Zﬁgglg croe Ip36 DJeKTPOXUMHUS 5 JleKLMOHHAsI Ay JUTOPHS A-304 40 MenoBast nocka [1-4]
13 5111)::11::?; croe Ip37 CTpoeHue aToMOB 5 JleKLMOHHAsI Ay JUTOPHS A-306 40 MenoBast nocka [1-4]
14 Jlexuus 14 Jlex14 XUMHICCKs CBA3D. JlekunonHas ayauTopus A-125 187 Menosas qocka [1-4]

IIpocTpaHcTBEeHHOE




CTPOCHHE MOJIEKYII
XuMHUecKast CBS3b.
IIpocrpancTBeHHOE
CTPOCHHE MOJIEKYII
CamocTosiTenTbHOE
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 JlaGopatopHoe JIa635 | BOCCTaHOBHTENBHEIE I 10 2 JlaGopatopus «OGweit A-310 24 nocy/a, [1-4]
3aHATHE 5 XUMUN»
peaxuuu pEaKTHBbI
XuMuneckas CBs3b.
15 Jlexuus 15 Jlex15 | IIpoctpaHcTBEeHHOE JI 2 JlekumoHHas ayauTopus A-125 187 MenoBast focka [1-4]
CTPOCHHE MOJIEKYII
CamocTosiTeIbHOE
WHpuBnayansHoe pelIeHue 3a1a4 Aynutopus Juns Kowmsrorep ¢
15 nJ36 2 CaMOCTOSITENbHOM r-401 16 BBIXOZIOM B ceTh | [1-4]
JoMallHee 3af1aHue 6 HHANBUYaIbHOTO
pabotsl HMHTEPHET
BapHaHTa
. JlabopatopHast
15 JlaGopatoprioe JIa636 | Kopposus mMeraiios I 10 2 JlaGopatopus «OGwmeit A-310 24 nocy/a, [1-4]
3aHATHE 6 XUMUN»
pEaKTHBBI
16 Tpaxmirieckoe Tp38 XuMuyecKas CBs3b I 5 2 JIeKIMOHHAs ayAUTOPHUSI A-304 40 MeroBas 1ocka 1-4
3aHsTHE § P Y P
16 TIpaxTiaeckoe Ip39 Htorosoe I 2 JleKIIMOHHAS ayIUTOPUS A-304 40 MenoBast Jocka 1-4
3aHsaTHE 9 P Y P
KomneroTeps! ¢
HEOOXOIMMBIM
. o N . [IPOrpaMMHBIM
17 II:ITocroi}:I/I;eLclTT o ™ IZI(\);;HHTOFOBHM, 100 2 i(gMg;;msg:L:; KJ1acc YZJ(I)}:; 31 P
ypey Hep THEro Aocty JUISL IPOBEACHHS
HUTOTOBOTO
TECTHPOBAHHS
UTOoro 60 84
144
HUTOoro 2
yepe3 OT




5. Kputepuu 1 HOpMBI TEKYIIer0 KOHTPOJISAA M IPOMEKYTOUYHOM aTTecTalun

HaumenoBanus Turb! yueOHbIX Konungectso YcnoBus gomycka Kpurepun u HOpMBI OLICHKH
y4eOHBIX MEPOTIPUATHIA OayIoB
MEPOIIPUATHI
[TpakTryeckoe [IpakTryeckoe 5 be3 nonycka [IpakTuueckas paboTa COCTOUT U3 5 3aaHuii. 3a
3anstue | 3aHsITHE Ka)XJI0€ BEPHO BBITIOJIHEHHOE 3a/1aHue - 1 0amn
JlaboparopHoe JlaboparopHoe 10 Boinonnenune UJ13 Nel 5 6aiyoB - 3a BHIMOJIHEHHE Ja00PaTOPHOI pabOThI
3aHsTHe 1 3aHsATHE u opopmiieHue oTyera, 5 6aJIOB - 3a 3aALIUTY
nabopatopHoil paboThl B popME YCTHOTO OTBETA Ha
BOIPOCHI IO TEME JIaDOpaTOPHOU pabOThI
[IpakTrueckoe [IpakTuueckoe 5 be3 nomycka [IpakTrueckas paboTa COCTOUT U3 5 3aaHuid. 3a
3aHSTHE 2 3aHSITHE Ka)KJI0€ BEPHO BBHIMOJTHEHHOE 3a7anue - 1 6ann
JlabopaTopHoe JlaGopaTopHoe 10 Breimonaenune U3 Ne2 5 GaioB - 3a BHITIOJIHEHHE JTA0OPATOPHOU PabOThI
3aHsTHE 2 3aHSITHE u opopmiieHue otyera, 5 GaNIIOB - 32 3ALTUTY
nabopaTopHO# paboThI B OpME YCTHOTO OTBETA HA
BOIIPOCHI 10 TeMe J1a00opaTOpHOI paboThI
[IpakTrueckoe [IpakTuueckoe 5 be3 nomycka [IpakTrueckas paboTa COCTOUT U3 S5 3a7aHuid. 3a
3aHsTHE 3 3aHSITHE Ka)KJ]0€ BEPHO BHITIOJTHEHHOE 3a1aHue - 1 Oamn
[TpakTueckoe [IpakTuueckoe 5 be3 nonmycka [IpakTrueckas paboTa COCTOUT U3 5 3aaHuid. 3a
3aHsTue 4 3aHSITHE Ka)KJ]0€ BEPHO BHITIOJTHEHHOE 3a1aHue - 1 Oamn
JlaGopaTopHoe JlaGopaTopHoe 10 Breimmomaenne MJ[3 Ne3 5 GaioB - 3a BBITIOJIHEHHE JTA00PATOPHOU PabOThI
3aHsTHE 3 3aHSITHE 1 oopMIIeHHE OTUYeTa, 5 OAIOB - 32 3aIIUTy
nabopaTopHO# paboThI B OpMe YCTHOTO OTBETA HA
BOINPOCHI 110 TeMe J1abopaTOpHON pabOThI
[TpakTueckoe [IpakTuueckoe 5 be3 nonmycka [IpakTrueckas paboTa COCTOUT U3 5 3a7aHuid. 3a
3aHgTHE 5 3aHSTHE Ka)KJJ0€ BEPHO BEHITIOJTHEHHOE 3a1aHue - 1 Gamn
JlaGopaTopHoe JlaGopaTopHoe 10 Breimonaenune NJ13 Ned 5 GaIoB - 3a BBITIOJIHEHHE JTA00PAaTOPHOU PabOThI
3assTHe 4 3aHATHE u ohopmiieHHE oTYeTa, 5 0AIJIOB - 3a 3aLUTY

nabopaTopHoi paboThl B OpME YCTHOTO OTBETA HA
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BOMNPOCHI IO TeME JIabopaTOPHOM paboThI

[IpakTrueckoe [IpakTuueckoe 5 be3 nomycka [IpakTrueckas paboTa COCTOUT U3 5 3aaHuid. 3a
3aHATHE 6 3aHATHE Ka)KJI0€ BEPHO BBINOJIHEHHOE 3a7aHue - 1 6ain
JlaGopaTopHoe JlaGopaTopHoe 10 Breimonmaenne M]3 Ne5 5 GaIoB - 3a BHITIOJIHEHHE JTA00PAaTOPHON PabOTHI
3aHsTHE 5 3aHsTHE u ohopmiieHHE OTYeTa, 5 0AIJIOB - 32 3aLUTY
nabopaTopHOl paboThl B OpMeE YCTHOTO OTBETA HA
BOIPOCHI IO TEME JIaDOpaTOPHOU pabOThI
[TpakTryeckoe [IpakTryeckoe 5 be3 nonycka [IpakTuueckas paboTa COCTOUT U3 5 3aaHuii. 3a
3aHsitue 7 3aHATHE Ka)XJI0€ BEPHO BBITIOJIHEHHOE 3a/1aHue - 1 0amn
[TpakTryeckoe [IpakTyeckoe 5 be3 nonycka [IpakTuueckas pabota COCTOUT U3 5 3aaHuii. 3a
3aHsTHE 8 3aHsITHE Ka)XJI0€ BEPHO BHITIOJIHEHHOE 3a/1aHue - 1 06amin
JlaboparopHoe JlaboparopHoe 10 Boinonnenue U3 Ne6 5 6aiyoB - 3a BHIMOJIHEHHE Ja00PaTOPHOI pabOThI
3aHsTHE 6 3aHsATHE u opopmiieHue oTyera, 5 6aJIOB - 32 3aALIUTY
nabopaTopHOil paboThI B (popMe YCTHOTO OTBETa Ha
BOIPOCHI 10 TeME J1a00PaTOPHOIl pabOTHI
Hroroseii Tect Hrtoroseii Tect
0 Kypcy uepes o Kypcy 4epes 100

1T

1T

Cxema pacueTa HTOrOBO# OLIEHKH

TecTam, MpoBoguMbIM dyepe3 OT.

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

®opma npoBegeHHA
NPOMEKYTOYHOM aTTecTalun

YcaoBus 1onycka

Kpurtepun u HopMbI OLlEHKH

3a4cT

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

«BaYTCHO»
0oJiee OaIoB

odopMIIEHHE U cllada OTYETOB 1O
nmabopatopHbIM paboram Nel-6

«HC 3aYTCHO)»)
OaJLI0B

11

Texymuii pedTuHr cocrasiser 40 u

Texymuii peWTuHr coctasisger meHee 40




6. baHk TecTOBBIX 3aJaHMIi U perjiaMeHT NPoBeAeHNs] TeCTHPOBAHUS

6.1. baHk TecTOBBIX 3aIaHUI 1JI IPOBEACHUA TECTUPOBAHUS

KonuyecTBo 3ananuii B
Ha3Banue 6aHKa TeCTOBBIX 3aaHMii 0aHKe TeCTOBBIX Pa3padoTyuxnu
3aaHui
X must 2092 UlyknsiHoBa Tatesina EBrenseBHa, Tpommmaa Mapruna AnekcaHapoBHA

6.2. PerinaMeHT nMpoBeeHNsI TECTUPOBAHMI

Hazsanue Oanka
TECTOBBIX 3aJaHUNA

Kon-Bo 3aganui,
MPEABSIBISIEMBIX CTYJIEHTY

HOMepa N HAMMCHOBAHUA Pa3aCiIoB TCCTA

Ko-Bo 3amanui
B pazjiesne

Bpewms Ha TectupoBanue,
MUH.

XuMus
(Tect, Xumus,
UTOTOBBIi1)

25

I'anpBaHMYCCKHE JIEMEHTHI

I'maponus cosen

Jluccoumarus 3IE€KTpOIUTOB

HNonHOe npounsBeeHne

Knaccor HCOPTaHNYCCKUX COE€IUHEHUI

Koppo3sus meramios

OCHOBHBIC 3aKOHBI XHMUH

OCHOBHBIE OHSTHUS U ONPEIETCHUS] XUMUYECKOMN
TEPMOJMHAMUKHI

OCHOBHEBIE TIOHITHS XUMHUH

RN (NN R R R RN

IlepBr1ii 3aKkoH TepMoaHAMUKU. TernoBoi a3 ekt
XUMHUYECKHUX PEAKLN, SHTAIBINS PEAKIUH, SHTAIBIINH
00pa30BaHMs U CrOpaHUs BELIeCTB, 3aKoH ['ecca

[EY

PaCTBopI/IMOCTL, MMPONU3BCACHUC PACTBOPHUMOCTHU

PacTBOpBI HERJIEKTPOJIUTOB

CBobonnas sHeprust ' mboca — kputepuii HaNPaBICHHOCTH
CaMOIIPOM3BOJILHOTO MPOIIecca

CkopocTh XUMHUYECKUX peakuuid. BausiHue gakTopoB Ha

R PR

45
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CKOPOCTH p€aKIuu

CriocoObl BBIpaKEHUS! KOHIIEHTPAIMN pacCTBOPOB

CrtpoeHue aToMa

Xumudeckas CBI3b

XHUMHUYECKOE PABHOBECHE

DJIEKTPOJIN3

OHTponus. Bropoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKU

RN R Rk
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7. KpuTepru 1 HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEeKTOB)

JlaHHBIN pa3zen He IPeyCMOTPEH YU4EOHbIM TIAHOM

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

TepMO,I[I/IHaMI/IKa XUMHNYCCKHUX pCaKHHfI

KuneTnka XuMHYECKUX peakiui

Crioco0Obl BEIpaKEHUsI KOHIIGHTPALIMU PACTBOPOB

CBoOICTBa paCTBOPOB

DJIEKTPOXUMUS

CTtpoeHue aTOMOB

O|N|oO|O B lWIN

XHUMHUYECKas CBSI3b. HpOCTpaHCTBeHHOG CTPOCHUC MOJICKYJI

9. Bonipochl k 3a4eTy

Ne i/

Bonpocsbl

(OCHOBHBIE TIOHATHUS XUMHHU: BEIIECTBO, aTOM, MOJIEKYJIA, 3JIEMEHT, OTHOCUTE/IbHbIE aTOMHAs U
MOJIEKYJISIPHAs! MACChl, MOJISIpHAsi Macca, adCOJIIOTHAsL Macca, MOJIb, YUCIIO ABOTajpo.

(OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUSI MaCChl BEIIECTB, TOCTOSIHCTBA COCTABAa, KPATHBIX
OTHOIICHUI, 00BEMHBIX OTHOIIIEHUI, ABOTaJIpoO U CIEACTBHS U3 Hero, MeHeneena-
Kraneiipona, 00beIMHEHH Ta30BbIN, APIUATBHBIX AaBieHUH J[anbToHa.

XMMHUYECKUI SKBUBAJIEHT: SKBUBAJIEHT IIPOCTBIX U CIOKHBIX BewlecTs. MoisipHast Macca u
MOJIIpHBI 00BEM SKBHBAJIEHTA BEUIECTBA. 3aKOH KBHUBAJIEHTOB.

(OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX COCI[I/IHCHI/Iﬁ (OKCI/II[BI, KHCJIOTBI, OCHOBAaHUA, 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 CBOMCTBA.

Teopuu cTpoenus aroma. Jyanusm anektpoHa. [IpuHImMn HeonpeaeIeHHOCTH.
KopmyckynspHO-BOTHOBAsI TEOpHUs CTPOEHUS aToMa. AToMHasi opoutans. CTpoeHue aroma:
[IPUHIMIT HAUMEHbIIEH YHepruu, npasuia Kneukosckoro, mpunnun Iaynm, npasuno XyHua.

Hepnommecxaﬂ CHUCTCMA JJICMCHTOB: IICPHUOH, PAO, I'pYyIIiad, IOATPYIIIIA. Pazu/ch aToMa,
OHCPIrusa NOHU3AIUHU, CPOACTBO K BJICKTPOHY, JICKTPOOTPULATCIIb"HOCTD. FOpI/ISOHTaHBHaﬂ,
BCPTUKAJIbHAA, JHUArOHAJIbHAAd INICPUOJUIHOCTD CBOMCTB 2JIEMEHTOB T8.6J'II/II_IBI Menaeneena.

XrMuyeckas CBA3b: BUJIbI XUMUYECKON CBSI3U (KOBAJEHTHAsI, NOHHAsI, METAJIJINYECKasl,
BoI0poHast). OOpa3oBaHKe XMMHUYECKOH CBSI3U METOJIOM BaJICHTHBIX cBsi3el. OOpa3zoBaHue
XMMHUYECKOHN CBSI3U METOJIOM MOJIEKYJISIPHBIX OpOuTalIelt.

['nOpuan3anyst aTOMHBIX OpOuTaNel eHTpaabHoro aroma. [IpocTpaHncTBeHHOE CcTpOeHKE
MOJIEKYJ1, HOHOB. TeopHst 00X BaJIGHTHBIX Nap 3JIEKTPOHOB.

10

Xumudeckas TepMOIMHaMHKa. TepMoauHaMUYecKasi cuctema (M30JMpOBaHHAs, OTKPBITAs,
3akpeiTast). [lapamerpsl cocTostHusl. @YHKIIMU COCTOAHMS. BHYTpEHHsIs1 SHEprus, TEIIoTa,
[pabota. [lepBbIit 3aKOH TEPMOAMHAMUKH U €T0 MPUIIOKEHHE K MPOIeccaM B UICaTbHOM Trase:
M30TEPMUYECKOMY, H30XOPHOMY, H300apHOMY.

11

OHTaIbIN: 00pPa30BaHUS U CTOPAHUS BEUIECTB, peakuu. TemnaoTBOpHAast CTOCOOHOCTb.
CrangapTHOE cocTosiHUE BenecTBa. CTaHaapTHbIE yeiaoBusa. CTaHIapTHAs SHTAIbITN:
00pa3oBaHMs M CrOpaHUs BEIIECTB, peakimn. 3akoH [ ecca, cnencreue u3 3akoHa ['ecca.

12

BTopoii 3aK0H TEPMOJIMHAMUKHU. DHTPOIHS KaK (PYHKITUS COCTOSTHHS CUCTEMBI.
TepMoauHaMu4IecKast BEpOSITHOCTh. TpeThii 3aKkoH TepMoauHaMukn. CTaHgapTHAs SHTPOIHS

14




BCIICCTBA, pCaKIINH.

13

Kputepuii HaripaBJIEHHOCTH CaMOIIPOM3BOJILHOTO IIPOIIecca B 3aKPHITON cUcTeMe: CBOOOTHAs
pHeprus [ nb0ca. DTanbnuiHbIi 1 SHTPONUHHBIN GakTopsl. DHeprusa [ n6bca obpazoBanus
BEIIECTBA, PEAKIIH.

14

XrMunueckas kuHetuka. CKOpOCTh peaKklMM B TOMOT€HHOM U F€TEpOreHHON cucTemax.
['eTeporeHHble peakiii: 0COOEHHOCTH MPOTEKAHUH (CTaIUU F€TEPOreHHbIX peaKuil).
A copOmws, necopOumsi, KOHBEKIHs, TUhhy3usi.

15

BiusiHue KOHLIEHTpAalMu Ha CKOPOCTh XUMUYECKOW peakuu. 3aKOH JICHCTBYIOIIMUX MaccC IS
TOMOTEHHBIX U F€TEPOreHHBIX peakuuid. KOHCTaHTa CKOPOCTH XMMUYECKON peakuuy. Binsaaue
TaBJICHMsI HA CKOPOCTh XUMUYECKOU PEaKLUu.

16

BrusiHre TeMnepaTypbl Ha CKOPOCTh XuMuueckor peakuuu. [IpaBuno Bant-I'odda.
TemnepatypHbiii kodddunueHt. YpaBaenue Appennyca. [IpendkcrnoneHInaIbHbIIT
MHOHUTENb. DHEPIUs aKTUBALUU. AKTUBUPOBaHHBIA KOMILIEKC. OnpeeseHue 3Hepruu
AKTUBALNY TPaQUICCKUM M PACUCTHBIM METOIaMH. DHEPreTHIecKas JuarpaMMa XHMHIECKOTO
rpoiiecca.

17

Karanus. BiusHue kaTann3aTopoB Ha CKOPOCTh XMMUYECKOH peakiun. MTHruouTopsl,
IPOMOTOPBI, KATATUTUYECKHE SITIbl.

18

OOpaTtuMbie 1 HEOOpaTUMbIE XMMUYECKHE PEaKInu. XUMUIEeCKOoe paBHOBecHe. PaBHOBeCHBIE
KOHIICHTpaLUs U NapuuanbHoe JaBieHue. KonctanTsl paBHOBecUs oOpaTumoit peakiun: Ke,
Kp 1 cBs13b Mexy HUMU. CBsI3b MEX/ly KOHCTAaHTOM paBHOBECHSI 0OpaTUMON peakuu 1
bHeprueit ['nooca.

19

DakTOpBHI, BIUSIONIAE HA CMENIEHUE XMMHUYECKOTO PABHOBECHSI: KOHIIEHTpALUs, 1aBJICHUE,
remneparypa. [Ipuanun Jle-lllatense.

20

PaCTBOpLI. CriocoOsbl BBIPAXXCHHA KOHLICHTpAlKU paCTBOPOB: MAaCCOBas OOJIsA, MOJISIpHAA,
HOpMaJIbHAsA, MOJIsIJIbHASA, TUTP, MOJIbHAA J0JIA.

21

XHUMH4YeCKue paBHOBECHUA B paCTBOpax. COHBB&T&HI/IHZ MOJICKYJIIpHaA Aucconuanus,
06pa3OBaHI/I€ COJIbBATOB, MOHU3AlUA, DJICKTPOJIUTHUYCCKAA AUCCOLUAlI. HGSJ'ICKTPOJ'II/ITH n
QJICKTPOJINTHI.

22

[Ipouiecc pacTBOPEHUS: pa3pylICHHE XUMUYECKUX U MEKMOJIEKYIISIPHBIX CBA3EH, XUMHYECKOE
B3aMMOJICVCTBHAE PACTBOPUTEIS C PACTBOPSAEMBIM BELIECTBOM, CAMOIIPOU3BOJIBHOE
MepeMeIINBaHNEe PACTBOPA. DHTAIBIIMKA PACTBOPEHUS BEIIECTBA, HAXOISAIETOCS B PA3IMYHBIX
ArperaTHbIX COCTOSHUAX. PacTBOPUMOCTH BellleCTBA, HACHIIIEHHBIN PACTBOP.

23

PacTBOpbI HEAIeKTPOIUTOB. [lepBhIil 3akoH Paysis: naBneHue HACHIIIEHHOTO Mapa Hajl
[pacTBOpoM. BTOpoii 3akon Payis: 3amep3anue u kunenne pactBopoB. 3akoH Baut-I'odda:
0CMOC.

24

PacTBOpBI 2JIEKTPOIUTOB. DIIEKTPOIUTHYECKas Aucconnanys. CTeneHb JUCCOLMaIUm.
KoncranTa qucconuanuu. 3akoH paseneHust OctBanpaa. M3oTonnueckuit ko3 GUIMEHT.
3axonbl Bant-T'odpda u Payns nyist anexkTponauTos.

25

Monnoe npoussenenne Bojbl. pH pacTtBopa.

26

HpOI/ISBC,Z[CHI/Ie PaCTBOPUMOCTH. VYciaoBue 06p8.30BaHI/I$I ocaaka.

27

[ Maponn3 cosel: o KaTUOHY, 10 aHUOHY, 110 KaTUOHY U 110 aHMOHY. KoHcTaHTa ruapoinsa,
CTEIEHb FUAPOIIN3a.

28

lucniepcubie cuctembl. Kinaccudukamus AUCIepCHBIX CUCTEM: TI0 pa3Mepy YacTHI]
mcriepcHoit (pasa, o arperaTHOMy COCTOSIHUIO IUCIIEPCHOM (a3bl U TUCTIEPCHOHHON CPEJIbI.
CriocoOBbl MOJTy4eHUs JUCTIEPCHBIX CHUCTEM.

29

Komonaneie pactBopbl. CTpOSHHE MUIICIUTBL: arperar, spo, MOTSHIUAIONPEISISIONINE HOHBI,
a1cOpOIIMOHHBIH ci10H, Tu(dy3noHHBIH coil. CBOWCTBA KOJUIOMIHBIX PACTBOPOB.
Koarynsmusi. Koarynmupytomas criocoOHOCTb 3JI€KTPOJIUTOB.

30

CriocoObl BBIACICHUA U OYHNCTKHU BCUICCTB.

31

OKHCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC PCaKInu.

32

9H€KTpOXHMH‘I€CKHe IIPONLCCCHI. Bo3unkaoBeHHE SJICKTPOAHOI'O MOTCHIIMAJIA.

33

[ asibBaHNMYECKUE MIEMEHTBL. Y paBHeHue HepHcra.
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34 [DnexTpoau3 pacmiaBoOB U BOJHBIX PaCTBOPOB.

35 [3akonsl anekTponusa. [IpumeHeHue 51eKTpom3a.

36 Koppo3ust METaJIIIOB: BUJIbI KOPPO3UH (XUMHUYECKAs, DJIEKTPOXUMUYECKas,
MUKpPOOHOJIOTHYECKas!, paAHOLMOHHAS)

CriocoObl 3alIUTHI MCTAJUIOB OT KOPPO3HU: JICTUPOBAHUC, 3AIIIUTHBIC ITIOKPLITUSA, IPOTCKTOPHAA

37
3aluTa, IPpUMCHCHUC I/IHFI/I6I/ITOpOB.

10. ®oHJ OLIEHOYHBIX CPECTB /JIs1 MPOBeAeHNsI MPOMEKYTOUHOI aTTeCTAIUN
o0yyarommXxcs Mo AUCIHUNINHE

10.1. ITacnopT ¢GoHIa OLIEHOYHBIX CPEACTB

Ne i/

Koutpoanpyemsbie
pa3aesbl (TeMbl)
JMCIUTIJINHbI

Kona konTposaupyemoii
KOMIIeTEHIIUU (MJIH ee
YaCTH)

HaumenoBanune
OLIECHOYHOI'0 CPeACTBA

Momyns 1.
CTtpoeHue u CBOMCTBa
BEIECTBA

OIIK-4

CobecenoBanue 1Mo
TEOPETUUECKOMY
MaTepuany. BeimonHeHue
/13 Nel, BeimonHeHue,
[MOrOTOBKA OTYETA U
3aluTa 1abopaTopHOn
[paboThl Nel, BEITIOJIHEHHE
KOHTPOJIbHBIX paboT Ha
[MPAKTUYECKUX 3aHATUSAX
INel, 7, 8

Moy 2.
TepMoanHaMuKa u
KHHETHKA XUMUYIECKIX
[POIIECCOB

OIIK-4

CobecenoBaHue 110
TEOPETHUECKOMY
MaTepuany. BeimonHeHue
J13 Ne2, 3, BBITIOJTHEHHE,
[10JITOTOBKA OTYETOB U
BaluTa J1abopaTOPHBIX
paboT No2, 3, BEIIOTHEHUE
KOHTPOJIbHBIX paboT Ha
[MPAKTUYECKUX 3aHATUAX
INo2, 3

Monyisb 3.
[PacTBOpHBI U 1HCTIEpCHBIE
CHCTEMBI

OIIK-4

CoOecenoBaHue 110
TEOPETUUECKOMY
Marepuany. BeimosiHeHne
/13 Ned, BeinosIHEHUE,
[MOITOTOBKA OTYETa U
RaluTa J1abopaTopHOn
[paGoTbI Ned, BBITOTHEHHE
KOHTPOJIbHBIX paboT Ha
[TPAKTUYECKUX 3aHATUAX
INe4, 5

Monyib 4.
(DIIEKTPOXUMHUYECKHE
[IPOLIECCHI

OIIK-4

Co0ecenoBaHue 110
TEOPETUIECKOMY
Matepuainy. Boinmonnenue
1J13 Ne5, 6, BRIIOTHEHUE,
[TOJTOTOBKA OTYETOB U

BanuTa J1abopaToOpHBIX
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KonTpoaupyembie Kox xonTposmpyemoi
Ne nn/m pa3aeJbl (TeMbl) KOMIleTeHIIUH (WJIN ee
AUCHUTLINHBI YaCTH)

HaumenoBanue
OLIEHOYHOI0 CpeCTBAa

[paboT No5, 6, BEITIOTHEHUE
KOHTPOJIBHBIX PA0OT Ha
[TPaKTUYECKOM 3aHATUU Neb

10.2. TunoBbIe KOHTPOJIbHbIE 32IaHUS UM HHbIE MATEPHUAJIbI, HEO0OX0AMMbIe /1151 OLleHKHU
3HAHMi, YMeHH i, HABBIKOB U (WJIH) ONBITA JeSATeJIbHOCTH, XaPAKTEPU3YIOIIUX ITANbI
(opMupoBaHNs KOMIIETEHMI B MpoLecce 0CBOEHUsI 00Pa30BaTeILHOI MPOrPaMMbl

10.2.1. KomnuiekT 3aaHuii 1JI1 KOHTPOJLHON padoThI

Tema «Pacuersl o popmyiam U ypaBHeHUSIM» (IpaKTH4YecKoe 3aHsTHe 1), B kKomiuiekre 10
BAPUAHTOB

BaPHaAHT 1 . e
3aganue 1

HazoBute o MexxayHapoaHO#M HOMEHKIaType cieayrorue Bemecta: O,, Fe,03, Ca(OH),, H2SO,.
3aganue 2

[IpousBenute pacyeTsl O YpaBHEHUIO peaKIuu (H.Y.):

7r 121 X, T y, 1

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

Omnpenenure MPOIEHTHOE COJepKaHue Kanus B MaHraHare Kaimust KoMnQO,.
3aganue 4

Onpenenute 06beM 40 r merana CH, ipu Temneparype 18°C u maBnennu 1,2 atm.
3ananue 5

Hanummre ypaBHEHUS peaKIuii, XapaKTePU3YIOIINE CIICIYIONINE TPEBPAICHUS:

Ca —%-, Ca(OH), Ca —2- CaCl,

Ca —¥-, CaCOs; Ca —“, Cao

Tema «TepmoguHaMuKa XMMHYECKHX peaKIuiD> (IPaAKTHYECKOe 3aHATHE 2), B KoMILIeKTe 10
BapHAaHTOB
BaP T aHT 1 .. e
3amanme 1
[Ipu B3aumoneiicteuu 10 11 a3ora ¢ 20 1 Bogopoaa (H.y.) Beraenuiocs 29 k/lx terna. Paccunrats
SHTAJIBINIO0 00pa30BaHUs aMMHUaKa.
3amanue 2
Onpenenuth BO3MOKHOCTh BOCCTAHOBJICHHSI OKCHJIa TUTaHA TiOz(K) AFOMHUHUEM TTPH 1500°C 1o
peaknuu: TiOQ(K) + A|(K) - Ti(K) + A|203(K).
3amanmne 3
OnpenenuTb BO3MOXXHOCTh BOCCTAHOBJICHUS OKCHAA TUTaHa T 10y aTFOMUHHEM IPH CTaHAAPTHBIX
ycsoBusx 1o peakiuu: T10xq + Al — T + Al2Os(.
3amanne 4
Paccunrtarh KOIMUYECTBO TEMIOBOM SHEPIHMH, BhIAEIAIOLIENCS Tpu cropanuu 20 M° ra30BOii cMecH,
conepxaiert 20 00. % stana CoHg u 80 00. % npomana C3Hg.
3aganue 5
Paccuurate TennorBopHy0 criocooHocTs 0yrana CsHjo.

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



BaPMAHT 1 . e
3ananue 1
Hauanbnas xonnentpaius PCls B peakiuu: PCls < PCl3 + Cl, cocrasisier 0,2 Mo/, K MoMeHTy
HACTYIUIEHHs paBHOBeCHs ITpopearupoBaiio 50% ucxonHoro Bemectsa. Haiitu paBHOBECHbIE
KOHIICHTPALIUU BEIIECTB U KOHCTAHTY PaBHOBECHSI.
3amanue 2
Kaxk n3menurcs ckopocts peaknuu No + 3H, < 2NHj3, eciin 00beM ra3oBoii cMecH yBEeJIUYUTh B 2 paza?
3ananue 3
Bo ckoibKO pa3 yBeIMYUTCA CKOPOCTh PEAKIIMY MPU MOBBIIMICHUN TEMIEPATyphl Ha 30°C, eciu v=47?
3ananue 4
Cwmech ra3oB HaJ| yIieM B COCTOSIHUUA XMUMHUYECKOTro paBHoBecus nipu Aaienuu 1,2 atm u 1100 K umeer
coctaB % (00.): w, =48,96, w "o =2,07, w " =48,96. Paccuntars K, K. u AG peakuu: C,) + H,O

< CO + Ho.

3ananue 5
Oueprust aktuBanuu paBaa 10 xJ/Moiab. Bo CKoJIbKO pa3 H3MEHUTCSI CKOPOCTh PEAKIMH IPU
MOBBIIICHUH TEMIEPATYPBI OT 27 10 37%C?

Tema «Cnoco0bl BhIpa:KeHHs] KOHIEHTPALMH PACTBOPOB» (IpaKTH4YecKoe 3aHsiTHe 4), B
koMIuiekTe 10 BapuaHTOB
BaPHaAHT 1 . e
605,09 r cynbdata xerne3a Fey(SO4); pactBopuiu B 907,67 r Bob! 1 onyuniu 1044 mu pactBopa, st
KOTOPOT'O pacCYUTATh:
3aganue 1
MOJIIPHOCTb, MOJIb/J
3ananue 2
HOPMaJIbHOCTb, MOJIB/J
3ananue 3
MOJISUTBHOCTh, MOJIB/KT
3aganue 4
MPOIICHTHYIO KOHIIEHTPAITHIO
3ananue 5
MOJIbHYIO 10110 Fey(SO4)3

Tema «CBoiicTBa pacTBOpPOB)» (IPaKTHUYECKOe 3aHsATHE 5), B KoMIIekTe 10 BapuaHTOB
BaPMaAHT 1 . e
3ananue 1
Onpenenuthb cpeny BogHOr0 pactBopa cynbduta kams Ko;SOz. O00CHOBATH OTBET.
3ananue 2
Paccunrare Temnepatypy KUIEHHs U KpUcTalIu3anuu 8% BOJHOTO pacTBOpa XJIOpHAa Kalusi, CTeTIeHb
JUCCOIAIMU KOTOporo 85%.
3ananue 3
PaccuuTarh MpOLEHTHYIO KOHIIEHTPALIMIO HACHIIIIEHHOTO PacTBOpa Cyabduaa KaaMus, €Cliu 1P ., =
7,910,
3ananue 4
Paccuurats pH 0,5% pactBopa HCN. IInotHOCT pacTBOpa cuuTaTh paBHOU 1 r/mi1.
3amanue 5
B KkaKux o0beMax HykKHO cMemath stitenrankons CoHgO2 (p=1,1088 r/cM®) i Boxy, 4TOOBI IONYYHTD 2
1 anTU(dpU3a, TEMIIEpaTypa 3aMep3aHus KOTOPOTO -5°C. ILioTHOCTD anTu(dpur3a NpUHATH paBHOH | r/em’.

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



BaPMaAHT 1 .. e
3ananue 1
Borurciuts DJ]C ranbBaHHYECKOT0 JIEMEHTA, HAMKCATh MPOIECChI, MPOUCXOIAINUE Ha AtekTpoaax: Cr/
CrCly, 0,01 mons/n // 0,001 mons/n, CrCl,/ Cr.
3amanue 2
Hamnwucats 37eKTpOIHbIC TPOIIECCHI U PACCYMTATH KOJUYECTBA 00Pa3yIOIIUXCs HA MHEPTHBIX JIEKTPOIax
BEIIIECTB MPH JIEKTPOIIN3e BOAHOTO pactBopa MNCl, npu nponyckanuu 25A -4 3J€KTpHUYECTBA.
3ananue 3
PaccuuTath pacxo 3J€KTPOIHEPTHH U BpeMsi, HeOOXOAMMOE [T IOJy4YeHus | T MapraHia
anekTpos3oM pacmaBa MnSQOy, ipu cue Toka 10 A, Beixoze 1o Toky 75% u Hanpsokernn 12 B.
3amanue 4
Hanwucats ypaBHEHUS 3JCKTPOIHBIX MPOIIECCOB, MPOTEKAIOLINX MPHU 3JICKTPOXUMHUECKOW KOPPO3HU
koHTakTa Fe/Cr B mienouHoii cpeje.
3ananue 5
Kakoii u3 kontakToB — Fe/Cd wnu Fe/Ni — sBisieTcs 60s1ee KOppO3HOHHOOMACHBIM?

Tema «CTpoenne aTtoMa» (IpaKTHYeCKOe 3aHATHE 7), B kKoMILiekTe 10 BapuaHnToB
BaPHaAHT 1 . e
Jlst snmemenTtoB 37 u 79 Ilepuoaundeckoit TabauIIbI

3amanue 1
Ornpenenure coCTaB aToMa: KOJIMYECTBO TPOTOHOB, 3JIEKTPOHOB, HEUTPOHOB.

3amanue 2
CocTaBbTe JEKTPOHHYIO U rpaduueckyto GopMyIly dJeMeHTa, OMPEEIUTE CEMEMCTBO dJIEMEHTA U
BAJICHTHBIE DJIEKTPOHBI.

3amanue 3
CocraBbTe (OpMYITY BBICIIETO OKCHA M ONPEICIIUTE €r0 XapakTep.

3anmanwne 4
Omnpenenvre HAOOp KBAHTOBBIX YMCEI ISl TIOCIEHETO AIEKTPOHA JIEMEHTA.

3amanue 5
Ornpeenure MOJIOKEHUE JIEMEHTA B MIEPUOIUIECKOM TabIUIIe U CPABHUTE €T0 PAIUYC U
3IEKTPOOTPULATENBHOCTD C PAANYCAMH U 3JIEKTPOOTPULIATEIBHOCTSIMU COCETHUX aTOMOB.

Tema «XuMuueckas cBsi3b» (IpaKkTH4yeckoe 3anstue §), B komiekre 10 BapuanTos
Bap aHT 1 ..o e
Jns Bemects LiF, PH3, BeCly, monbs3ysich 3HaYeHUSIMU 3JICKTPOOTPUIIATEILHOCTEH 2IIEMEHTOB:
3amanue 1
Ornpenenure TUII CBSI3U B MOJICKYJIaX.
3amanue 2
PaccmoTtpuTe oOpazoBaHre XUMHUYECKOW CBSI3M B MOJICKYJIaX IO METOJTY BaJICHTHBIX CBSI3CH.
3aganue 3
JI71st TpeThei MOJIEKYJIBl PACCMOTPUTE THOPUIU3AIHIO IIEHTPAIIBHOTO aTOMa.
3amanue 4
Ompenenure MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
3aganue 5
CocTtaBbTe CTpYKTYpHBIE (POPMYJIbI BEILIECTB.

Kputepun oneHk# 111 BceX KOHTPOJIBLHBIX Pa00T OANHAKOBBI:
- OLCHKA «OTJIMYHO» BBICTABJIACTCA CTYACHTY, CCJIM BCPHO BbINTOJHCHBI 5 BaﬂaHHﬁ;
- OLCHKA «XOpOIIO0» BBICTABJCTCA CTYACHTY, CCJIM BCPHO BBIITOJIHCHBI 4 3aJdaHusd,
- OLCHKA «yAOBJICTBOPHUTCIIbHO» BBICTABIISICTCA CTYACHTY, €CJIM BEPHO BbLINNOJIHCHBI 3
3aJaHHS;
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- OLCHKa «HCYAOBJIICTBOPUTECIIbHO» BBICTABIIACTCA CTYACHTY, €CCJIM BEPHO BBIITOJIHCHBI
1,2 3aaHus WK HE BBIITOJIHCHO HU OJHOI'O 3aJJaHH.

10.2.2. KommjieKT BONPOCOB I co0ece10BaAHNS

Ne i/m | Bonpocsl

Monayasb 1. CTpoeHne U CBOiiCTBA BellleCTBA

1 OCHOBHBIE IOHATHS XUMHHU: MOJIEKYJIa, aTOM, 3JIEMEHT, BEIIECTBO (IIPOCTOE,
CJIOJKHOE), SMIIUpUYECcKast, Tpaduueckasi, MOJIEKyJIsipHast (OPMYIIbI BEIIECTBA,
XMMHYECKasl peakiysi, CTeXHOMETpUIecKuii Koaddurment

2 Knaccudukanus 1 HOMEHKIIATypa HEOPTaHUIECKUX COCTMHEHUMN: OKCHIBI, KUCIIOTHI,
OCHOBaHWUs, COJIN
3 CrexuomeTrpusi. 3aKOHOMEPHOCTH U3MEHEHHS M CIIOCOOBI ONPEIeTICHUsI KOJTMYECTBA

BemiecTBa. OCHOBHBIE onpeeeHus: (opMysbHas €AMHUIA BEIECTBA, MOJIb,
NOCTOsIHHAs: ABOraipo, MOJISIpHAasi Macca, MOJIIPHBIM 00beM, MOJISIpHAs Macca
XMMHUYECKOT'0 SKBUBAJIEHTA, MOJISIPHBIH 00bEM XMMUYECKOTO SKBUBAJICHTA.

4 KosinuecTBeHHbBIE 3aKOHBI TPOTEKAHUS XUMHUYECKUX PEAKIIUN: COXPAHEHHUS] MACChI
BEIIIECTB, TOCTOSTHCTBA COCTAaBa, KPATHBIX OTHOIIEHU, 00bEMHBIX OTHOIICHHH,
ABorazpo u cienctBus u3 Hero, Menaeneena-Knamnelipona, 00beIMHEHHUI ra30BbIN,
napuUaJIbHBIX JaBjieHu# JlanbTOHA, 3aKOH SYKBUBAJICHTOB.

5) OcHOBHBIE TI0JI0’KEHUSI KBAHTOBOM MEXaHUKHU: KBAHTOBAHUE SHEPTUU, IPUHLIUIT
HEONPEIETICHHOCTH.

6 KBaHTOBBIC UNCIIa: T1aBHOE, OpOUTAIBHOE, MATHUTHOE, CTUHOBOE.

7 [IpuHUUITBI HOCTPOEHUS JIEKTPOHHOM CTPYKTYPbI ATOMOB 3JIEMEHTOB: TIPUHITUI
HanMEHbIIEH Heprun, npasuia KiieukoBckoro, npunuun [laynu, npasuno XyHua.

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

9 Ilepnonnueckoe N3MEHEHNE HEKOTOPBIX CBOMCTB aTOMOB XMMHUYECKHUX AJIEMEHTOB:

ATOMHBIN pagnyc, SJHEPTHUsl HOHU3AIUH, CPOACTBO K JJIEKTPOHY,
AJIEKTPOOTPHUIATETBLHOCTb.

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

11 KBanToBo-MexaHnmdeckue MMpEACTaBJIICHUSA O IIPUPOAC XUMUYECKOU CBI3U. OCHOBHEIC
OIMMCAaHUS KOBAJICHTHOM CBSI3H.

12 HeBaneHTHBIE TUIIBI CBS3EH: HWOHHAas, MCTAaJIJINYCCKasd.

Mogayab 2. TepMoaAMHAMHKA M KHHETHKA XUMHYECKHX IIPOLIECCOB

1 ITepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUIIOKEHUE K IIPOLIECCAM B UJICAIbHOM T'a3e:
U30XOpHOMY, U30TEPMHUYECKOMY, U300apHOMY
2 [TonsiTre TeroBoro 3gpdexra XUMUYECKON peakuu: TermnoBoi 3¢ deKT peakuy,

TCPMOXUMHUYCCKOC U TCPMOJUHAMUYCCKOC YPABHCHUA, CTAHAAPTHBIC
TEPMOIANMHAMHWYCCKUC YCIIOBUA, CTAaHAAPTHAA SHTAJIBIINA PCAKIINN

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

BTOpOﬁ 3aKOH TCPMOJUHAMHKHU. 3HTpOHI/IH KaxKk (I)YHKI_[I/IH COCTOAHHA CUCTCMbI

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

Tpetuit 3aKk0H TepMOAUHAMUKH. AOCOTIOTHBIE 3HAYEHHS CTaHJAPTHBIX SHTPOIHA
BEIIECTB

Kpureprn HanpaBIeHHOCTH CaMOIIPOU3BOJIHLHOTO MPOIIECCa B 3aKPBITOH CUCTEME

7
8 Kunernka xumnueckux peakiuii. OCHOBHBIE TOHSTHS W ONPEICICHUS
9 OCHOBHOM NOCTYJIAT XUMHYECKON KUHETHKHU

10 Bnusinue temnepaTypbl Ha CKOPOCTh XUMHUYECKHUX PEaKIIHii

11 TeopeTnueckne NpeICTaBICHHsI O CKOPOCTSIX AIEMEHTapHbIX peakuil

12 Oco0eHHOCTH KHHETHKH TeTEPOTreHHBIX peakiuii. Peakiuy Ha rpaHuiie pasaesna
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TBEPJI0€ TEJIO — I'a3 U TBEP0EC TEJIO — KUIKOCTh

13 OcHoBbl KaTanu3a. OCHOBHBIE TOHATHS U ONpeesIeHUs. MeXaHU3Mbl IPOTEKaHMS
KaTaJIMTUYECKUX PeaKIUi

14 Xumnueckoe paBHoBecre. OOpaTuMbie M HEOOpaTUMbIE XUMUYECKHE peakuu. Buas
U 0COOCHHOCTH XMMUYECKOro paBHOBecHUs. KoanuecTBeHHbIE XapaKTEePUCTUKH
XUMHUYECKOTI'O PABHOBECHS

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

MO)Iy.]'[]: 3. PaCTB()pI)I U JUCIIEPCHBLIC CHCTEMbI

O6mue cBoiicTBa pacTBopoB. OCHOBHBIE MOHITHS U ONPEJICIICHUS

TepMoarHAMUYECKUE XapaKTEPUCTUKH MpoIiecca 00pa3oBaHMs pACTBOPOB

KonnuraTusHbIe cBOIiCTBA pPacTBOPOB

Bnusiaue pa3nnyHbIX (akTOPOB Ha CBOMCTBA PACTBOPOB JIEKTPOJIUTOB

I[I/ICCOI_II/IaI_II/IH c1a0BIX QJICKTPOJIMTOB

PactB OpbI CWIBHBIX JJICKTPOJIMTOB

Wonnbie paBHOBECHS B BOJAHBIX PACTBOPAX JICKTPOJIMTOB

['unponus conen

OO |NO U~ WIN|F-

IIpousBeneHre pacCTBOPUMOCTH

=
o

Hucnepcusie cuctembl. Kinaccudukaius AUCIIEPCHBIX CUCTEM: TI0 Pa3Mepy YacTHIL
JUCTIEPCHOM (pa3a, 1Mo arperaTHOMY COCTOSIHHIO JIUCIIEPCHOM (a3bl ¥ TUCTICPCHOHHON
Cpelibl

11 Crioco0bI MoJTydeH sl TUCTIEPCHBIX CHCTEM

12 Konnounnsie pactBopsl. CTpoeHHE MULIEIUIBL: arperar, sapo,
MOTCHIIMAJIONPEICTISIONTIE HOHBI, aJICOPOIIMOHHBIN CII0H, MU Y3UOHHBIN CIIOM

13 CgoiicTBa KoutOuAHBIX pacTBopoB. Koarymsnus. Koarynupyroras cnocoOHOCTh
AIIEKTPOJIUTOB

Moaynb 4. DjeKTpoXuMHYecKre Npouecchbl

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pCaKkuuun

3J'I€KTpOJIHI>Ie IMPONECCChl: OCHOBHBIC OIMMPCACIICHUSA

3akonsl Dapanaes

IToTeHnmanbl IMEKTPOXUMUYECKON CUCTEMBI. /IBOWHOMN DJIEKTPUYECKUH CIION.

QPR IWIN -

CraHapTHBIN BOJOPOIHBIN 3MEKTPOA. Pl cTaHIapTHBIX 31EKTPOAHBIX MOTEHIINAJIOB
MeTauioB. YpasHeHue HepHera

6 XI/IMI/I‘-ICCKI/IG )41 KOHHGHTpaIII/IOHHBIC TaJIbBAHUYCCKHUC DJIICMCHTBI. SHGMGHT I[aHI/IBJ'I?I'
Sxobu

7 Onextponu3. [ToTeHman pa3noxeHus, mocae0BaTeIbHOCTD MPOIIECCOB HA
AIEKTPOJIaX

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

9 XuMH4YecKasi KOppo3Hsi: BUJbl U Pa3HOBUIHOCTH

10 SHCKTPOXI/IMI/I‘-ICCKB.SI KOppO3usi: MPUINHBI U MCXaHU3M BO3HUKHOBCHUSA

11 3amuTa OT KOPPO3HH: JIESTUPOBAHNE METAIIINYECKNX MAaTEPUAIIOB; N3MEHEHNE
COCTaBa ¥ CBOMCTB KOPPO3UOHHOMU CPEMBL; IEKTPOXUMUAYECKAs 3alUTa: BUIABI U
MEXaHU3M JIEUCTBUS; 3alIUTHBIE TIOKPBITHSI: BHJIbI, METOJIbI HAHECEHUS U 00JIacTH
IIPUMEHEHUs

Kpurepun oueHKH 321U THI BCeX Ja00PATOPHBIX Ppad0T OUHAKOBBI:

- OLICHKA «OTJIMYHO)» BBICTABIISIETCA CTYIEHTY, €CJIM BEPHO OTBEYAET HA S5 BOIIPOCOB IO
TeMe 1abopaTopHOM pabOTHI;

- OLIEHKA «XOPOILIO» BBICTABIIAETCS CTYACHTY, €CJIM BEPHO OTBEUYaeT Ha 4 BOIpoca 1o
TeMe 1abopaTopHOM pabOTHI;
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- OILICHKA «YJOBJIETBOPUTEIHHO)» BBICTABIISETCSA CTYICHTY, €CJIM BEPHO OTBEYaeT Ha 3
BOIIPOCa IO TeMe J1Ja0opaTOPHOI padOThI;

- OIICHKA «HEYJOBJIETBOPUTEIHLHOY» BBHICTABIISIETCS CTYICHTY, €CJIM BEPHO OTBEYAET Ha
1,2 Bonpoca no Teme 1abopaTopHOM padOThI UM HE OTBEYAET HU Ha OJIMH BOIIPOC.

10.2.3. KoMIuIeKT MHHAMBHAYAJBHBIX JoMamHuX 3aganuii (U13) k madboparopHbiM paboram, B
KOMILIeKTe 15 BapuaHTOoB

Bapuanr 1
Jlao. paé. 1. OcnosHvle Knaccovl HEOP2AHUUECKUX COCOUHEHUIL
HazoBute o Mex1yHapoAHOM HOMEHKIaType cieayorue Bemecta: O,, Fe;,03, Ca(OH),, H2SO,.
Paccunraiite 06bem 20 kr ammuaka (NHs) pu H.y.
Paccuuraiite 06bem, koTopsiid 3anumaeT 150 r ammuaka (NHz) mpu 330 mm.pT.CcT. 1 47°C.
Paccuuraiite 00beM BO3ayxa, HCOOXOAMMBIN 1yst Cxuranust 1 kr 96 %-uoro crmpta (C,HsOH).
Omnpenenuts Maccy kap6amuna NH,CONH;, kotopast motpedyercss uroObl BHeCTH B 1mouBy 70 Kr
a3ora.
Jaé. paé. 2. Onpedenenue ynmanpvnuu peaKyuu
1. Beruuciure AH‘; B peaknuu: 2PbS + 30y <> 2PhO) + 250, eciu

aH 6p, KITK/MoOTB -220 0 -102  -297
2. Paccuuraiire suTansmuio oopasosanus (AH® ) NHs, eciu npu o6pasosanuu 34 r Beaenuiocs 92

obp

ko E

k/[x Teria.

3. VYkaxure 3HaK AH B mporeccax: a) ropenue 6eH307a; 0) paciieruieHUue yriieBOA0POIOB; B)
HEUTpamu3aus CEpHOIM KUCIOTHI THIPOKCHIOM HATPHSL.

Jaé. paé. 3. Ckopocmob xumuueckux peaxkyuii. Xumuueckoe pagHogecue

1. BrIpazuTe mMareMaTH4YeCKH CKOPOCTH MPSMOM M OOpaTHOM peakiMii, MPOTEKAIOIUX B TOMOTE€HHOMN
cucteMe: NO + O, «+> NO..

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

3. HamummuTte opmyny Al BBIUUCICHUS KOHCTaHTBI paBHOBecus peakuuu: Nogy + Hary <> NHs(p.

4. B kakoM HalpaBJICHHH OyJeT cMemaThecsi paBHOBecue odpatumoii peakiuu: CaCO3z «+» CaO + CO»
MIPH TOBBIIICHUU TeMIIepaTypbl?

Jlaé. paé. 4. Pacmeopwl 3neKkmpoaumos

1. Vkaxwure, kakue u3 coneir SNCly, Na,SO4 AI(CH3COO); ruaponusyrorcsa? Hamummre i HUX
MOJICKYJISIDHBIC 1 MOHHBIC ypaBHEHUS THIpOIH3a. YKaxkuTe xapakrep (pH) cpens B pacTBope Kaxaoi
U3 COJIEH.

2. foacchTaﬁTe CTereHb aucconuanmuu 6opHoit kuciaotel HBO3, B 0,01 M pactBope, eciu K, = 5,8 - 10

3. Ompenenute pH Bomubix pactBopoB HCl mw HCN (K, = 7,9 - 10'10), €CJIM WX KOHIIEHTpalWs paBHA
0,05 moub/11.

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

Jaé. paé. 5. OkucnumenbHo-60cCManosumenbHvle PeaKyuu

1. ITonGepute k03P PUITUEHTH METOIOM JIEKTPOHHOTO OalaHCa B YPaBHEHUSIX PEAKIIHIA:
Fe(N03)2 + 0, + H,O — FC(N03)20H
H510¢ — 1,05 + O, + H,O
K,Se + NaNO3; — K»SeO4 + NaNO,

2. CocraBbTe ypaBHEHHE peakluy U nogoepute Ko3h(PpUIMEHTH METOI0M JIEKTPOHHOTO OaaHca:

MOHOOKcuJ yriiepoaa + xmopun namianus (1) + Boga — namnaguit + quokcun yriepoaa + ...

Jlab. 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 KOHTaKTe C KaKUMU U3 YKa3aHHBIX MeTaiuioB Fe ssisiercst anogom: Mn, Ni, Cu?

3. CocraBbTe cxemy paboThI (KaTOAHBIN M aHOHBIN MPOIECCH) TaabBaHOnapel ZN/Fe B kucioi cpere.
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Kpurepumn oneHku:
- OLICHKA «3a4TEHO» BBICTABIISETCS CTYAEHTY, eciu /I3 BepHO BBINOIHEHO;
- OLICHKA «HE 3aYTeHO» BBICTaBJIsIETCS CTyAEHTY, eciu B /13 conepkarcs ommOKu, HETOUETHI.

10.2.4. KomnieKkT 00pa3noB 0TYETOB K JIA00pPaTOPHBIM padoTamM
Oobpa3en oTyera k J1adopaTopHoii padore Nel «OCHOBHbIE KJIACCHI HEOPTAHMYECKHX BelIeCTB»

TUTYJBbHBIN JIUCT:
MuHuctepcTBO 00pa3oBanus U Hayku Poccuiickoit @eneparuu
TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET
Kadenpa «Xumus, XuMu4ecKue MpoIecChl U TEXHOIOTUN»
JlaGoparopnas padota Ne 1
OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeIMHEeHU Il
Crynent

I'pynma
[IpenonaBarenb

r. TonpsTTi
20
2-4 cTpaHMIbI OTYeTA:
Lens paboThl: 3aKkperyieHue 3HaHui 00 OCHOBHBIX KJIacCax HEOPTaHUYECKUX COETUHEHUN
(oKkcHax, KUCJIOTaX, OCHOBAHMSIX, COJISAX).
Omnpit 1. [TonyyeHne okcuia OKUCICHHEM dJIeMEHTa (OTIBIT TPOBOJIUTCS B BRITSDKHOM IKady!)
S + 02 -
+ H,O0 —

Okpacka 1akMmyca

J0 OIIbITa ITIOCJIC OIIbITA

Briso:

OmepIT 2. B3anmoelicTBe OKCHIa METalaa ¢ BOJOM
CaO + H,O0—

Oxpacka (enondranenHa:

Brison:

OrmeiT 3. B3auMoaeiicTBrE OCHOBHOI'O OKCHIA C KUCIIOTOMU
CUO + H2804 —

Oxkpacka pacTBOpa MOCJe OMbITa:

Brison:

OneIT 4. B3anuMoaeiicTBiEe KUCIOTHOTO OKCHUIIA C OCHOBAHUEM
Ca(OH)2 + C02 —

[lBer ocanka:

............. + C02 + HzO —

Habmronenus:

Brison:

OnbIT 5. B3auMoneiicTBHE COJIH C MIET0YBIO
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CuSO, + NaOH (1 xamnsa) —
LIBet ocanka 1:

CuSO, + NaOH (10 xanenp) —
LlBet ocaaka 2:

Ocanmok 1: oo, —
HaoOmronenunst:

OcCalioK 2: .. —
HaoGmronenust:

Brison:

OmnmwiT 6. B3anMoelicTBHE CON C METAJIJIOM
CuSO, + Fe—

Habmronenus:

BriBon:

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

LIBeT ocanxka:

............ + NaOH —

Habmronenus:

............ + HZSO4 —

HaoOmronenust:

Briso:

Oo0pa3zen oTyera k J1adoparopHoii padore Ne2 «OnpenesieHue SHTAJIBIUN PeaKIuN)

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

I'pynna
[IpenonaBarens

r. Tonpartu

20

2-4 cTpaHMIbI OTYETA:
[ens paboThl: onpeneneHrue TermIoBoro 3hPexra CUCTEMBbI, B KOTOPOM MPOUCXOAUT XUMHUUECKas
pCaKIvs, ¥ SHTAIBIIUN PEAKIIUU B HECTAHIAPTHBIX YCIOBUSIX

Omprt 1
Peaknust HeMTpanu3anuu CEpHON KUCIOTHI THIPOKCHIOM HATPHUS B OJHY CTa/IHIO:

H,SO, + 2NaOH = Na,SO, + 2H,0; + AH;

PacueT xonuuectBa moseit HoSOy: 1 Mo — 1000 M
N MoJb — V M1
Pacuer xonnuectBa moisiei NaOH: 2 moiib — 1000 Mt

N moib — V MiI
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Pacuer konnuectBa moseit NaHSO, u Na,SO,4 BeneTcs 1o ypaBHEHUSAM peaKIuit

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

H,SO,

NaOH

Na,SO,

Q — thc
AH=_ %

1000 n
Q=
AH]_ =

OrmpIT 2
Peakuust HeWTpaiM3auu CepHOM KUCIOTHI THAPOKCUIOM HATPUSI B JIBE CTAUU:
H,SO, + NaOH = NaHSO, + H,O; + AH, ;
NaHSO4 + NaOH = Na2804 + Hzo, + AH;,
PacdeT xonuuecTBa MoJiel pearupyromux BEIECTB U TPOAYKTOB PEAKIIUU BBITTOJHUTD 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,

Q1=

Q22 =

AHZ.]_ =

AHZ.Z =

[Tposepka: Q1 = Q2.1 + Q22 u AH; =AH;, .+ AH;,

A H meop - A H IKen
A= 100 %
AH

meop

AH.eop = -136 k1K
BriBon:

I+

Oo0pa3en oTyera k J1adbopaTopHoii padore Ne3 «CKOpoOCTh XUMHUYECKHUX peakuuid. XumMuyeckoe
paBHOBecHEe»

TuTyJbHBIN JHCT:
MunuctepctBo oOpa3oBanus U Hayku Poccuiickoit @enepanuu
TONBATTUHCKUI TOCYTApCTBEHHBI YHUBEPCUTET
Kadenpa «Xumus, XuMudecke mpouecchl ¥ TEXHOIOTHI
Jlaboparopnas pabota Ne 3
CkopocTh XMMHYECKHUX peakuuii. XuMH4ecKoe paBHOBecHe
CryneHnt

I'pynma
[IpenonaBarenb

r. TonparTu
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20

2-4 cTpaHMIBI 0TYETA:
[{enr paboTHI: M3YYCHHUE BIUSHUS PA3TUIHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHHA U
COCTOSTHUE XUMHUYECKOTO PAaBHOBECHUSI B TOMOTCHHBIX CHCTEMaX.

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

Peakius maBeneBoi KMUCIOTHI ¢ IEPMAaHTaHATOM KaJusl
4H,C,0,4 + 2KMnO, = K,C,0,4 + 2Mn0O, + 6CO, 1 + 4H,0

9 mp=—

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

0,2

0,3

0,4

0,5

OB WN -

0,6

1o pe3ynbTaTam TabIMIBI IOCTPOUTH TPAPUK B KOOPIAUHATAX

f(v)=C (f(y)=x).
Habmroneunus:
Briso:

Onpit 2. Biusaue TeMiepaTypbl Ha CKOPOCTh XMMHUECKHUX PEaKIUil

Ne Temmne- | Bpems, | Koncranra TemneparypHbIii

npoOupk | parypa |T,cC ckopoctu K B | K09dummeHt y

u OIIbITa, yCIL. exl., Y Yep
t,°C k = 100/z, ¢

1

2

3

4

Pacuer v:

Hcnonb3ys ypaBHeHHE AppeHUYyCa U BEIMYMHBI KOHCTAHTBI CKOPOCTH K IpH pa3IuuHBIX
TeMIepaTypax, BBIYUCIUT SHEPTUIO aKTUBAIIUYU peakluu. Y paBHeHHE AppeHHnyca B
norapudmudeckom Buge Ink = InA — E./RT MokHO paccMaTpuBaTh Kak JTUHEHHOE ypaBHEHUE
tuna Y = b — ax. 'padmuecku Takoe ypaBHEHHE OMUCHIBACTCS MPSAMOM JIMHUCH B KOOPIMHATAX
Ink +~ 1/T. TanreHc yria HakJIOHA MPSIMOI K OCH aOCITUCC COOTBETCTBYET BemnuuHe E,/R.

a) 3anoJHUTH TabIUILY

Ink 1000/T

0) [ToctpouTtsh rpaduk B koopaunatax f(Ink)=1000/T (f(y)=x).

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

tgo =

r) Beraucnaute sHEpruto aktuBanuu peakuuu mo Gopmyne E, = Rtga (R = 8,314 x/mons-K).
Habmonenns:

Brison:
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OmnpiT 3. BiivsiHue n3MeHeHUs1 KOHLIEHTPALMK pearupyronux BEIIECTB Ha PABHOBECUE
XUMHUYECKOU PEaKINH.
FeCl; + 3NH,CNS « Fe(CNS); + 3NH,CI
Hab6monenus:
Koncranra paBnoBecus K, =
Brison:

Oo0pa3en oTuera k J1adopaTopHoii padore Ned4 «PacTBOpPBI 3JIEKTPOJIUTOBY»

TUTYyJbHBIN JHCT:
MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit denepannn
TOJNBATTUHCKHI TOCYIApPCTBEHHBIN YHUBEPCUTET
Kadenpa «Xumus, XuMudeckre mpouecchl ¥ TEXHOIOTHM»
Jlaboparopnas pabota Ne 4
PacTBOpBI 3JIEKTPOJIUTOB
Crynent
I'pynma
[Ipenonasarens

r. TonparTu

20

2-4 cTpaHMIBI 0TYETA:
[enp paboThI: M3y4eHHE HEKOTOPHIX CBOMCTB BOJAHBIX PACTBOPOB AJIEKTPOIUTOB.

OnbIT 1. D1eKTpONPOBOAHOCTH BOJIHBIX PACTBOPOB.

BemectBo HaoOmronenus | [losicuenus

H,O (muctumnmpoBaHHas BOJa)

C1,H5,01; (BoaHBIN pacTBOp caxapa)

CH3COOH (koHUEHTpUpOBaHHAs
YKCYCHasl KUCTIOTA)

CH3COOH (50%-HbIi1 BOIHBIHN

pacTBop)
CH3COOH (25%-HbI1#1 BOTHBIH
pacTBop)
NaCl (Bomnslit pacTBOp Xi10pUaa
HATpHsA)
BriBon:
OmepiT 2. CMelieHne paBHOBECHUS TUCCOIMAIIMM CIa00ro ICKTPOJIUTA.
| mpoGupka (ombITHAS) Il mpoOupka (KOHTpOJIbHAS)
CH3;COOH + meTunmopasx CH3;COOH + meTunmopax
Habmronenus:
CH;COOH
K[ =
+ CH3;COONa
Habmronenus:
Brison:

Omnpit 3. HanpaBneHne 0OMEHHBIX HOHHBIX IIPOLIECCOB B PACTBOPAX 3JIEKTPOJIUTOB!
3a B cTOpOHY 00pa30BaHMs CJ1a00r0 JICKTPOJINTA.

| mpobupka Il mpoOupka

NaOH + HCI - NaOH + CH;COOH -
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Habmonenust (oOpatuTe BHUMaHKUE Ha KOJMYECTBO 3aTpaurBaeMbIX
00BEMOB KHUCIIOT):

HCI CH;COOH -

KH = Kﬂ =

K;(HCI) = 10° K;(CH3;COOH) =1,8-10"
BriBox:

36 B cTOpoHY 00pa30BaHUs MAJIOPACTBOPHMOTO BEIECTBA.

| mpobOupka Il mpoOupka
CaCl, + H,SO40-5) — SrCl, + H,SO40-0) —
HaoOmronenwnst: HaoOmronenust:
CaCl, + HySOs(omn) —
Habmronenus:
IP__ =6,1-10" IP.. =2,.8-10"
[SO: I= [SO: I=

Brison:

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

HaszBanue conu Hab6monenust | pH, xapakrep YpaBHEHUs TUAPOIIU3A
Cpeibl

NaN03

AI(NOs)s

Na,CO,

NaHCO;

BriBon:

46 BnusHue Temneparypsl Ha CTENEHb T'UAPOIN3a COJIH.
CH3;COONa + H,0 «

Habmonenus:

BriBoa:

4B Biinssaue nzmenenus pH cpenbl Ha CTENEeHb TAPOJIn3a COJIN.
SnCl, + H,0

K. =

Habmonenus:

BriBona:

4r HeoOpaTuMBIil THAPOJIU3 COJICH.
Al(NOs); + Na,CO3 + H,O —
HaOmonenust:

BriBon:

Oo0pa3sen oTyera K J1adoparopHoii padore NeS «OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI)

TUTYyJbHBIN JTUCT:
MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepanyu
TOJIBATTUHCKHN TOCYIAPCTBEHHBIM YHUBEPCUTET
Kadenpa «Xumust, XuMuueckue NpoIecchl U TEXHOIOTHI
JlaGopartopnas padota Ne 5
OKHCINTENTbHO-BOCCTAHOBHTEIbHbIC PEAKIHHA
CryneHnt

I'pynma
[IpenonaBarens
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r. TonparTu
20

2-4 cTpaHMIbI OTYeTA:
Lenp paboThl: MpoOBeeHNE HEKOTOPBIX OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIINNA U
COCTaBJIEHUE UX YPABHEHUI METOJOM 3JIEKTPOHHOT0 OanaHca.

OnpiT 1. Peakuuu AUCIpONOPIIMOHUPOBAHUS

la Peakuust TUCTIpOTIOPITUOHUPOBAHKS CYJIb(PUTA HATPHUS
Na,SO; — -

D11. Oanauc:

Na,SO; + CuSO,; —

LIBet ocanka:

......... + CuSQO4 —

LIBet ocanka:

16 Peakuus gucrpornopuroHupoBanus xiaopuaa oosa (I1)
SnCl, + NaOH —
......... + NaOH —

Habmronenus:
Di1. 6aaHc:
Briso:

OmneiT 2. Buyrpumonekynsapasie OBP
Hab6monenus:

(NH4)2CI’207 —

On. GanaHc:

BriBon:

OmneiT 3. Binanue Ha nporekanue OBP xapaxrepa cpenbl
3a Biousaue pH cpenpl Ha XapakTep BOCCTAaHOBJICHUS MTepMaHraHaTa KaJlus
HaGmronenus:

KMnO, + H,SO, + Na,SO; —

On. 6amanc:

HaOmonenust:

KMnO, + H,O + Na,SO; —

On. 6anmaHc:

HaOmronenust:

KMnO4 + KOH + Na2803 —

On. 6anmaHc:

36 Bnusinue pH cpenst Ha cmenienue pasHoBecusi B OBP
Habmronenus

I, + NaOH —

On. 6amanc:

HaGmronenus:

.............. + H,S0, —

On. 6amanc:
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Brison:

OnpIT 4. OKUCIUTENBHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTE DJIEMEHTOB, BXOISIIINX B
COCTMHECHUS B MMPOMEKYTOUYHON CTEIIEHN OKUCICHUS

4a B3aumoneticteue H,O, ¢ KMnO,

HaoGmronennst:

KMnO4 + HzSO4 + HzOz —

D11. Oananc:

46 B3aumoneiicteue H,0, ¢ Kl
Habmronenus:

KI + HZSO4 + H202 —
On. 6amanc:

BriBon:

OmpIT 5. Oprannveckre BEIIecTBa B KAUeCTBE BOCCTAHOBUTEIEH
5a BoccranoBieHue Ouxpomarta Kajius

Habmronenus:

K,Cr,0; + H,SO, + C,Hs0H —

D11. Oamanc:

56 BoccraHoBIIeHHE TepMaHTaHaTa Kaaus
Habmronenus:

H,C,0, + H,SO, + KMnO, —

Dn. 6anaHc:

BriBog:

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

TuTyabHbIN JHUCT:
MunuctepctBo oOpa3oBanus U Hayku Poccuiickoit @enepanuu
TONBATTUHCKUI TOCYTAPCTBEHHBI YHUBEPCUTET
Kadenpa «Xumust, XuMudeckue NpoLecchl U TEXHOIOTHI
JlaGoparopnas paborta Ne 6
Koppo3us meranios
CryneHr

I'pynna
IIpenomaBarens

r. Tonpartu

20

2-4 cTpaHMIbI OTYETA:
[enp paGoThI: 03HAKOMIIEHHE C JIEKTPOXUMHUECKON KOppo3uei; (hakTopamMu, BIUSIOIIMMH Ha
KOPPO3HI0; METOJAaMH 3aLIUThI OT KOPPO3HUH.

KauecTBeHHas peakuus Ha HOH Fe*":
3Fe?" + 2K4[Fe(CN)s] - Fes[Fe(CN)g] + 6K

OmnpIT 1. BiussHEE aKTUBHOCTH KOHTAKTUPYIOIIETO METajllia Ha KOPPO3HUIO
(>kene3o, cpena — Kucnias).
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No CanbBa- A , [Kopposuonnsie mpoueccsl |Habmronenus
rpo- Homapa B = =
GupKu AHO/IHBIN KATOJHBII
1 |Fe
2 [FelCu
3 [Fe/Sn
Brison:

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

No PactBop| Xapakrep | Koppo3uonusie Hab6monenus
po- cpensbl, IIPOLIECCHI
OMpKu ~pH aHOJIHEIN | KaTOOHBINA
1 HCI
2 MqgCl,
3 H,O
Mg~ + H,0 —
MgC|2 + H,0 —
BriBon:

OmnpIT 3. AHOJHBIC M KATOAHBIC MOKPHITHSA (Cpeaa — KUCas).

No l'anbBa- Koppo3noHHbie poiiecchbl Hao6mronenns
po- | Homapa AQHOJTHBIN KaTOIHBIN
OMpKH
1 Fe/Zn
2 Fe/Sn
BriBox:

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

Ne l'anbBa- Koppo3uonHsbIe nporecchl Habmonenus
po- | Homapa aHOIHBIN KaTOJIHBII
OupKH
1 Fe
2 Fe/Al
BriBos:

OmpiT 5. IIpuMeHeHre HTHTHOUTOPOB (3KeIe30, cpea Kucas).

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

Kpurtepun onenkmn:

- OLICHKA «OTJIMYHOY BBICTABIIAETCS CTYJIEHTY, €CIIM OTYET OPOopMIIEH 03 3aMeuaHMmii;

- OIICHKA «XOPOIIO» BBICTABISETCA CTYACHTY, €CIIM OTYET O(hOPMIICH C HE3HAYUTEIbHBIMH HEI0UETaMH;
- OLIEHKA «y/I0BJIETBOPUTEIILHOY» BBICTABIISAETCS CTYJAEHTY, €CIIM OTYET 0(OPMIIEH C 3aMEYaHUSIMU, BBIBOJ]
HE OTpa)aeT CyTh paboThI;

- OLICHKA «HEYJIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CIIM OTYET He O(hOpMIIEH.
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11. O0pa3oBaresibHbIC TEXHOJIOTHH

HpI/I HU3YUCHUN OUCHUINUIMHBI HUCIIOJIB3YCTCA TCXHOJIOTHA AUCTAHIIMOHHOI'O O6y‘l€HI/I$I, a TaKXKe
TEXHOJIOTUSI TPAJAUIMOHHOTO OOy4YeHHsS — OpraHu3aius y4eOHOTo Ipolecca B By3e, OCHOBaHHas Ha
JEKIIMOHHO-CEMHUHAPCKO-3a4eTHON opmax oOydenus. K Qopmam oOydeHHs OTHOCATCS JEKIIUH,
MPAaKTUYECKHE W JIA0OPATOPHBIC 3aHSATHS, WHIUBHIyaJIbHBIC TOMAIIHUE 3aJaHUSI U CaMOCTOSTEIbHAs
pa60Ta. Ha JICKOUAX B OCHOBHOM HCIIOJIB3YIHOTCA HAIJIAAHBIC W CJIOBCCHBIC MCTO/bI 06y‘-ICHI/ISI, a Ha
MPAKTUYECKHUX M Ja00PATOPHBIX 3aHATHSIX — HATJISIHBIC, CIOBECHBIC M MPAKTHYECKUE METO/IBI.

MeToauveckne peKOMEHAAIUU CTYIEHTY
M0 U3YYEHHUIO JUCITUIINHBI

Moayas 1. CTpoeHue u cBOHCTBA BellleCcTBA

TeMBbI JJeKIIMOHHBIX 3AHATHM:

OcCHOBHBIE IOHATHS U 3aKOHBI XUMHH.

OCHOBHBIE KJIACChl HEOPraHWYECKUX BEILECTB.

Crpoenue atomoB. Ilepuonnueckas cucrema anementoB [[.1. Menneneena
Xumuueckas cBs3b. [[pocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI

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

XuMUYecKas CBS3b.

Tema 12060paTOPHOTrO 3aHATHSA:

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEIIECTB

N3yuyuB 1aHHBIA MOAYJIb, CTYACHT J0JIKEH:

MMETh TPEACTAaBICHUE 00 OCHOBHBIX MOHATHAX M 3aKOHAX XUMHH; KJIACCHU(UKAIMU BEIIECTB;
CTPOEHUHU aTOMa; TUIIAX XUMHUYECKOU CBA3U.

3HATH:

OCHOBHBIC TIOHSITHUSI XUMUU (MOJIEKYJIa, aTOM, XUMUYECKUN 2JIEMEHT, MOJIb, MOJISIpHAsL Macca);
OCHOBHBIC 3aKOHBI XMMHUU (COXPAHEHHSI MACChl, MIOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOIICHHIA,
ABorajpo, ypaBHeHne MeHeneeBa-Knaneiipona, 00be ITMHCHHBIN ra30BbIA 3aKOH);
COBPEMEHHYIO KOPIYCKYISPHO-BOJHOBYIO TEOPHUIO CTPOEHHUS aTOMa; KBAHTOBBIE YMCJIA, IIPABHIIA
Y TIPUHITUIIBI COCTABJICHUS JICKTPOHHOU KOH(PUTYpAIIUM XUMHUECKOTO JJIEMEHTA;

THUIIBI XUMAYECKOU CBSI3U (MOHHYIO, KOBaJICHTHYIO, METAJUIMUYECKYI0, BOJIOPOJIHYIO), UX CBOMCTBA
Y XapaKTEPUCTHUKHU;

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.

yMeTh:

MPOBOJUTh XUMUYECKUN SKCIIEPUMEHT U aHAJIN3 MOJYYEHHBIX PE3yJIbTaTOB;

MPOBOJUTH KOJIMYECTBEHHBIEC PACUETHI IO YPABHEHUSM XUMUUYECKUX PEAKIINN;

COCTaBIISATh MIEKTPOHHYIO KOHPUTYPAIHIO0 XUMHUECKHUX JIEMEHTOB;

ONPEAENATh TUI XUMUYECKOUN CBSI3U B BEIIECTBE U €0 IMMPOCTPAHCTBEHHOE CTPOCHHE; COCTABIIATH
CTPYKTYpPHYIO (hOpMYJTy BEILIECTBA.

MeToauueckne peKOMeHIANUH 110 H3YYEeHUI0 MOTYJIs
[Tpu ocBOEeHUM MOAYISI HEOOXOIUMO:
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U3y4YUTh Y4YeOHBIH Marepuall IO COOTBETCTBYIOIIEMY MOMAYNIIO JUCIUIUIMHBI, HUCHOIB3Ys

JIEKUMOHHBIA MaTepHall u JIUTepaTypy MO TaHHON TeMaTHKE;

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

OOLIMX XMMHUYECKUX CBOMCTBAaX BEIECTB OJAHOIO KJIAcCa; CTPOCHUM aTOMa; KBAaHTOBBIX YMCIAX;

COCTaBJICHUU 3JICKTPOHHON KOHPUTYpallMh XUMHUYECKHX 3JIEMEHTOB; THIaX XMMHUYECKOW CBS3H;

IPOCTPAHCTBEHHOM CTPOEHUU MOJIEKYI.

OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:

1. Yro Takoe OTHOCUTENIbHAsi aTOMHas Macca? PaccuuTaiiTe OTHOCHUTEIBbHYIO aTOMHYIO Maccy
cepsl, ec M(S)=5,3-10%r, a m(C)=2,0-10% r.

2. PaccuuTaiiTe aOCOJIOTHYI0O MacCy MOJIEKYJIbI CEPHOM KHCIOTBI, €CIId €€ OTHOCHUTENIbHAs
MOJIEKYJISIpDHAs: Macca paBHa 98.

3. OTHocuTeNbHAs IUIOTHOCTh Ta3a MO BOJOPOMY, coaepxkamero 27,27% yrmepona u 72,73%
KHucinopoaa, paBHa 22. OmpenenuTe OTHOCUTEIBHYIO MOJICKYJISPHYIO Maccy raza U ero
XUMHUYECKYIO POpMYITy.

4. OtHOCUTENIbHBIE TIIOTHOCTU Ta30B M0 BO3yXy paBHbl: a) 0,9; 06) 3,17. Onpenenute maccy 1 i
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 OJHUX U TEX YK€ YCIOBUSIX.

6. Xmopun meramna coaepxut 69% xmopa. OTHOCUTETBHASI aTOMHAS Macca MeTauia paBHa 47,9.
OmnpenenuTe cTereHb OKUCICHHS METalllla B 3TOM COCTUHEHUH.

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

8. Hamumure monHBIE 5SIEKTPOHHBIE KOH(MUTYpalMd aTOMOB JJEMEHTOB C IMOPSAKOBBIMU
HoMmepamu 15 u 23. YkaxuTe BaJE€HTHBIE 3JIEKTPOHBI 3TUX 3JIEMEHTOB.

9. Hanmumure »1IE€KTpOHHBIE KOHPUTYpallMM aTOMOB Ce€pbl MU XpOMa M HOHOB S* u Cr
CpaBHuTE pagnycbl aTOMOB U HOHOB.

10. V xakux W3 HWXE MPUBEJIEHHBIX MOJEKYJI XUMUYECKHUE CBSI3UM MMEIOT MOJSPHBINA XapakTep:
0O,, CO, HF, N, NH;.

11. Onpenenute BaJ€HTHOCTh ATFOMUHKS B OCHOBHOM M BO30Y>KJICHHOM COCTOSTHUSIX.

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

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

14. Onpenenute SKBUBAJIEHT M MOJISIPHYIO MacCy 3KBHBAJIEHTAa MOHOB jK€Ji€3a B MPUBEIEHHBIX
peakmmsx: a) Fe®* +1e = Fe*"; 6) Fe** + 30H™ = Fe(OH),

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

3+

4+

Moayas 2. TepmoaguHaMHKAa U KHHETHKA XMMHYECKHUX IIPOLIECCOB

TeMpbl JeKIIMOHHBIX 3aHATHM:

TepmonnHamMuka XuUMHUECKUX mpoueccoB. DOYHKIMM COCTOSHUSA: BHYTPEHHSISI DHEPIUs,
SHTAJIbIINA

@DYHKIMM COCTOSIHUA: 3HTpomus, sHeprus ['mbOca. HampaBieHue npoTekaHUs XUMHYECKHX
peakuuu

XuMuyeckas KUHETHKa. BiMsHue Ha CKOPOCTh XMMUYECKUX PEaKLUUi KOHIEHTPALNH, JABJICHHUS

BimsiHne Ha CKOpPOCTh XMMMYECKHX PEAKIHMM TEMIEPAaTyphl, KaTaau3aTopoB. XUMHUYECKOE
paBHOBECHE
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TeMbl IpaKTHYECKHUX 3AHATHI:
TepMoauHaMuKa XUMUYECKUX PEAKIUN
Kunetrnka XUMHUYECKUX peakinit

TeMbl 12a00pATOPHBIX 3AHATHIA:
OnpeneneHue SHTAIbIUN PEAKIINU
CKOpOCTh XUMHUYECKUX peaKIuii. XMUMHYECKOE paBHOBECUE

HN3y4uB 1aHHBIN MOAY.JIb, CTYJACHT JO0JIZKEH:

UMETh TpeJICTaBleHue 00 PHEPreTMUECKUX HM3MEHEHHUSX B CHUCTEMaX, B KOTOPBIX MPOUCXOAUT
B3aMMOJICHCTBUE MEXJy BEIIECTBAMH; CKOPOCTH XHUMHUYECKHUX peakluid U MeToJIax ee
peryaupoBaHusl.

3HATh:

TepMoMHaMUYecKre (QYHKIIMU COCTOSIHUSA, CIIOCO0 U3 pacueTa (3akoH ['ecca u ero cieacTaue);
BIUSIHUE TEMIIEpaTypbl HA BO3MOXKHOCTh MPOTEKAHUS PEaKlMU B 3aBUCUMOCTH OT UYMCIICHHBIX
3HAYCHHUI SHTAIBIINHU U YHTPOIUU PEAKIIHH;

BIIMSIHUE Ha CKOPOCTh XUMUUYECKOM PEaKI[Nu KOHIIEHTPAIlUU (3aKOH JEHCTBYIOIIUX MaCC);
BIIMSIHUE HA CKOPOCTh peakiuu TemrepaTtypsl (mpasuio Baut-I'odda u ypaBHenue Appenuyca);
BIIUSIHUE HA CKOPOCTh PEaKIMK KaTalu3aTopoB.;

XUMHYECKOe paBHOBECHUE U cr1oco0bI ero cMmemienus (mpunnui Jle [laTtense)

yMeTh:

MPOBOJIUTh XUMHYECKUN IKCTIEPUMEHT U aHATU3 MMOJTYyYEHHBIX Pe3yJbTaToB;

OTIpeIeTISATh BO3MOKHOCTh MPOTEKAHUS PEAKIIUU;

peryaupoBaTh CKOPOCTh XUMUYECKON PEaKLUH.

MeToanyeckue peKOMEHIAUM 110 U3YyYeHUI0 MOIYJIs

[Ipu ocBOCHUM MOAYJISE HEOOXOIUMO:

M3yYUTh Yy4eOHBI MaTepuag 110 COOTBETCTBYIOIIEMY MOAYJII JUCIUIIIAHBI, HCIIONb3Ys

JIEKUMOHHBIA MaTepUal U JUTepaTypy Mo JaHHOU TEMATHUKE;

aKIICHTUPOBATh BHHUMAHHE HA: HHTAJIBIUU OOpa30BaHUsA, CTOPAHHS W PEAKIMU;, SHTPOMUU

BEIIIECTBA M peakIuu; sHeprun [ mo0ca; KWNHETUYECKUX YPaBHEHUSAX JJISI TOMO- U TE€TEPOTEHHBIX

peakmuii; DHEPTHMHM AaKTUBAIMH; OCOOCHHOCTSAX IIPOTEKAaHHWS TI'eTEPOTCHHBIX IIPOIIECCOB;

XUMHYECKOM PaBHOBECHH U CIIOCO0AX €r0 CMEIICHHS.

OTBETUTH HAa KOHTPOJIbHBIE BOMPOCHI:

1. Tlpu coenunenuum 3,2 T xkejnesza ¢ kuciaopoaom Bbeiaemmiock 40 x/lx Ttemna. Paccuuraiite
SHTAJIBIIHIO 00pa3oBaHus okcuma xxenesa (I1).

2. PaccuuTaiiTe TEIIIOTBOPHYIO CHOCOOHOCTh METaHa.

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

4. CpenaiiTe BbIBOJ O BO3MOXHOCTH CAMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIUU B CTAHAAPTHBIX
YCJIOBHUSX, €CJIM U3BECTHO, YTO AHpO =-293 x/Ix, ASpo =27 JIx/K.

5. Paccunraiite saTansnmio peakuuu: 2NaOH ) + HoSO40 = NaSOy ) + 2H20 5.

Ompenenutre  3HAKM  W3MEHEHMSI  SHTAIBIHUM W DHTPONMHM I CJEAYIOIIETro

TepMoauHaMuueckoro npouecca: 2H,py + Oy = 2H0 .

7. B kakux ciy4asx SHTaJbIUs CTOpaHUs MPOCTOTO BEIIECTBAa paBHA SHTAJIBIIUU OOpa30BaHUS
CIIOKHOT0?

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

S
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9. Ompegenure OOWMH W YaCTHbIE NOPSAKA IO KOMIOHEHTAM CIEAYIOIEed XUMHUYECKOM
peakuuu: 2C,Hg + 70, - 4CO, + 6H,0.

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

11. Kak usmenurcs vy, razodpasnoii peakuun 2A + 3B = 2C npu yBeuueHny 1aBIeHus B 2 pasa?

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

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

14. N3meneHnue kakux (akTOpOB BBI30BET CMEIICHUE paBHOBecHs oOpatumoii peakiuu N, + 3H,
o 2NHsz; AH =-92 k]I B cTOpoHy npssMO# peakumnu?

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

Monayab 3. PacTBOpBI U AMCIIEPCHbIE CHCTEMbI

TeMbl JIEKIIMOHHBIX 3aHATHM:

PactBopbl. CrniocoObl BBIpakK€HHs KOHIIGHTpAllud pacTBOpoB. KosumratuBHbIE CBOWCTBA
pacTBOpPOB

CBolicTBa pacTBOPOB SJIEKTPOJIMTOB: JUCCOLUAIMSA. HOHHOE IPOU3BEAECHUE BOJIbI, IPOU3BEICHUE
PacTBOPUMOCTH, THIPOJIM3 COJICH, HAaIpaBJIeHHEe OOMEHHBIX peaKIuii

Koimonaeie pacTBOpBI: CTPOCHHE KOJUIOWI0B, IOJIYYEHHE U CBOMCTBA

Tembl NPpaKTHYECKUX 3aAHATHIA:
Crioco0b! BeIpa)keHUs! KOHIIEHTPALUU PaCTBOPOB
CaoiicTBa paCcTBOPOB

Tema 1a00paTOPHOIO 3aHATHS:

PactBOpBI 251€KTPOIUTOB

N3y4yuB 1aHHBIH MOAYJIb, CTYACHT J0JIKEH:

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

3HATH:

COCTaBHBIE YACTH PaCTBOPOB;

KOJIMYECTBEHHOE BBIPAKEHUE COCTaBa PACTBOPOB;

CBOMCTBA paCTBOPOB HEIJIEKTPOIUTOB U DJIEKTPOJIUTOB;

HanpaBJeHre 0OMEHHBIX MPOLIECCOB B PACTBOPAX 3JEKTPOIHUTOB;
KOJUIOUJIHBIE PACTBOPBI: CTPOCHUE MULIEIUIBI, CBOWCTBA KOJUIOUOB.

yMeTh:

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

ONPENEIATh CBOMCTBA PACTBOPOB.

MeToauueckne peKOMeHIANUH 110 H3YYEeHUI0 MOTYJIs

[Tpu ocBOEeHUM MOAYISI HEOOXOUMO:

U3y4UTh Y4YeOHBII MaTepHal 110 COOTBETCTBYIOIIEMY MOJYJIIO JUCIHILIAHBI, HWCIIONb3Ys
JICKLIMOHHBII MaTepuall 1 JINTepaTypy 10 JaHHOW TeMaTHKe,
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aKLEHTUPOBATh BHHUMAHME HA: COCTAaB pPACTBOPOB; CIOCOOBI BBIPAKEHHUS] KOHLEHTPAIUU

pacTBOPOB; JJEKTPOJIMUTHI M HEAJIEKTPOJUTHI; CBOWCTBA HEIIEKTPOIUTOB MU 3BJIEKTPOJIUTOB;

CTPOEHHUE MUIIEIIJIbL; KOATYJISLHUI0 KOJUIOUOB.

OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. KakoB Tum XHMMHYECKOW CBsI3M B oanekTponutax? Kakue SIeKTpOIUTHl Ha3bIBAIOT
MOTEHIAATLHBIMU? cTUHHBIMU?

2. Hanmmute nuccommanuio a) cynbdura Hatpus u 0) rumpodocdara Kamus MO TEpBOH U

BTOPOMU CTYIICHSIM.

Bripa3uTe KOHCTaHTY AMCCcOIMaiu OpTOPOCcPOPHOA KHCIOTHI MO MEPBOM CTYIICHHU.

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

5. Uro mokassiBaeT n3oToHHUecKuii korddunrent? Kakas cBA3b CyIIECTBYET MEXIY CTEIEHBIO
JMCCOLIMALIAHY AJIEKTPOIUTA U U30TOHUYECKUM KO3 urmeHToM?

6. Omnpenenute TemmnepaTypsl kuneaus u 3amep3anus 0,01 m pactBopa cynbdara HaTpHs, eciu
CTENEHb TUCCOLMALNN COCTaBIAET 54%.

7. Urto Ha3bIBAIOT MOHHBIM MIPOU3BEACHUEM BOIbI? UemMy oHO paBHO?

8. Ompenenure pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NH,OH (KH— 1,74-10™).

9. Ompexaenure pacCTBOPUMOCTD THAPOKCHIA ATFOMHUHMS, eciu ero [1P = 5,7 107

10. Paccuuraiite ocmotuyeckoe nasinenue 0,002 M pactBopa GeH3oa npu Temreparype 17°C.

11. Hanumure THAPOIU3 CIEAYIOUIUX COJEH M OMpEeNeNuTe Cpely HMX BOAHBIX PACTBOPOB:
NaNO3;, ZnCl,, Na,S, CH;COONH,.

12. TlokaxuTe CTpOCHHE MUIEIUIB MPU MPUINBAHUHN M30BITKA pacTBOpa THAPOKCHIA HATPHUS K
pacTBOpyY XJIOpHUIa HUHKA.

13. Ilokaxxutre CTpOeHUE MHUILEIUIBI MpPU MPUIMBAHUM M30bITKA XJIOpUJA LKMHKA K PAcTBOPHU
TUIPOKCUA HATPUSL.

w

Monyab 4. DIeKTPOXUMHYECKHE MPOLECChI

TeMbl JeKIIMOHHBIX 3aHATHM:

DNEKTPOXUMHUYECKUE CUCTEMBI. |"albBaHNYECKUE IIIEMEHTBI
DNEeKTpOU3 paciyiaBOB U BOAHBIX pacTBOPOB. 3akoHbl Papajes
Koppo3zus metamno. CiocoObl 3alIUThHl METAIIIOB OT KOPPO3UHU

Tema npakTH4eCKOro 3aHATHS:
DIIEKTPOXUMUS

Tembl 1a00paTOPHBIX 3aHATHH:
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIINT
Koppo3sus merannos

N3yyuB 1aHHBIIH MOTYJIb, CTYA€HT 0JIZKEH:

UMETh TPEACTABICHUE 00 OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIMSX; JIEKTPOXUMUYCCKUX
MpoIeccax: ralbBaHUUECKUX, DIEKTPOIIN3a, KOPPO3HUH.

3HATh:

METO/bl ypaBHUBAHHS OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUN (METOJ 3JIEKTPOHHOTO
OaylaHca ¥ MOJypeaKIuii);

raJlbBaHUYECKHE MPOIECCHl M pabOTy TaJbBaHUYECKUX JICMECHTOB;

AJIEKTPOJIH3 PACIIIIAaBOB U BOJIHBIX PACTBOPOB AJICKTPOJIUTOB;

3aKOHBI JIEKTPOJIN3A;
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BU/IbI KOPPO3HH U MEXAHU3MBI UX IIPOTEKAHUS;

CHOCOOBI 3aLUTHl METAJUIOB OT KOPPO3UHU

yMeThb:

IIPOBOJIUTH XUMHYECKUN IKCIIEPUMEHT U aHAJIU3 ITOJIYyYEHHBIX PE3yJIbTaTOB;
paccTaBisITh KO3(PPUIUEHTHI B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX;
COCTABJIATH TAJIbBAHUYECKUE IPOLIECCHI, ONPENEIAT JICKTPOABIKYILYIO CHIIY TAIbBAHUYECKUX
JJIEMEHTOB;

COCTAaBJIATH IIPOLIECCHI AJIEKTPOJIM3a PACIUIABOB U BOJHBIX PACTBOPOB JJIEKTPOJIUTOB;
OIpEENATh KOJIMYECTBA 00pa3yOIIMXCs Ha 3JIEKTPOJIaX BEIIECTB MPH 3JIEKTPOJIN3E;
COCTABJIATH IIPOLIECCHI XUMHUECKOU U DIIEKTPOXUMUYECKON KOPPO3HUU;

no0HUpaTh CIIOCOOBI 3aIIUTHl METAIJIOB OT KOPPO3UH.

MeTtoanyeckne peKOMeHAANUH M0 U3YUYEHUI0 MOYJIsI

[Ipu ocBoeHUU MOJyJII HEOOXOAUMO:

M3YYUTh Yy4eOHBIA MaTepuan MO COOTBETCTBYIOIIEMY MOMAYJIO JUCHUIUIMHBI, HCIOJIb3YS

JIEKIMOHHBIA MaTepHall ¥ JIUTEpaTypy IO TaHHON TeMaTHKE;

aKLEHTUPOBATh BHUMAHUE HA: METOJIbI JIEKTPOHHOTO OajlaHCca U MOJypeakUuii; TaJbBaHUYECKUE

MPOIIECChI; pabOTy raabBaHUYECKUX 3yieMeHTOoB; pacdyeT DJIC; aHOAHBIE U KATOJHBIE PEaKIIUH

TIPH AJIeKTpoin3e; 3aKoHbl Dapajiest; TUIIBI 1 MEXaHU3MBI PA3JIMYHBIX BUIOB KOPPO3UH; CIIOCOOBI

3aIUThl METAJIOB OT KOPPO3HH..

OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:

1. Kakyio cucteMmy Ha3bIBaIOT ANEKTPOXUMHUYECKON?

2. CocraBbTe CXEMY JIBYX TraJbBaHUYECKUX DJIEMEHTOB, B OJIHOM M3 KOTOPBIX KOOATBT CITYKHII
OBl KaTo/JoM, a B IPyroM — aHoJoM. Hamuimure ypaBHEHUS peakiuil, MPOUCXOASIIUX TPU
paboTe ITUX DIIEMEHTOB.

3. T'anpBaHMYECKUN 3JIEMEHT COCTOMT M3 XPOMOBOTO 3JeKTpofa, morpyxenHoro B 0,01 M
pactBop CrSO4, ¥ cTaHZApTHOTO BOAOPOJIHOTO dJeKTponaa. Hanummre 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. CocTaBbTe€ CXEMBI JJICKTPOJW3a BOJHOTO pacTBopa xjopuaa skeneza (), ecau: a) anon
KEJe3HBIH; 0) aHOJT yTrOJIbHBIH.

8. PacTBOp COMEpKUT HOHBI Zn2+, Ni2+, Fe3+, Cu** B OJIMHAKOBOM KOHIIEHTpauuu. B kakoi
MOCJIEIOBATENIbHOCTH 3TH METAJUIbl OYJyT BBIACHATHCS MPH JIEKTPOJIM3E, €CIIM HaIpsHKeHHE
JOCTaTOYHO JIJIs BBIZCNIEHUS JII000ro MeTaia?

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

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

11. Paccuuraiite 00BeM KHCIOPOJIa, KOTOPBIA MOXKET OBITh MOJYYEH MPU DJIEKTPOJIHU3E TOKOM 5
A B Te€YEHHE 2 4acoB, €CJIM BBIXO/I 10 TOKY cocTaBisieT 85%.

12. Tlpn TpoXOXKIEHUH Yepe3 PacTBOP COJIM TPEXBAJCHTHOTO MeTayla Toka cwiod 1,5 A B
teueHun 30 MuH Ha Karoje Bbaenuwinoch 0,18 r meramia. Beruumcnure MONSIpHYIO Maccy
MeTaJljla U Pacxo]] AMEKTPOIHEPTUH, €CIM U3BECTHO, YTO HAINpsDKEHUE B ceTH paBHO 6 B, a
BBIXOJ1 IO TOKY 72%.

13. Kakoii KOHTaKT sBJSCTCS HamboJee KOPPO3MOHHO oOmacHbIM i skene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

o u
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14. B KOHTaKTe ¢ KaKUM M3 METAJUIOB ME/Ib SIBIIICTCS aHOJIOM: XPOM, 30JI0TO, HUKEJIb.
15. Hanummre 3IeKTPOXUMHUYECKHE TMPOIEecChl (AHOAHBI M KAaTOMHBIN), MPOTEKAIONIHE B
kontakte Al/Cu B pacTBOpe XJI0pHuaa HATPUSI.
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12. YyeOHo-MeTOAMYeCcKOe U MHPOPMALMOHHOE o0ecrieyeHue NUCHUILINHBI (Y4eOHOro
Kypca)

12.1. O0s3aTenbHAsA TUTEPATYpPa

No bubnmorpaduueckoe onucanue Tun (yaeOHUK, yueOHOE KonuuecTtBo B
n/m nocobue, yueOHo- OuoOIMoTEKE
METOIUYECKOE II0CO0HE,

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. -
(Yuebnuku ans By3oB. CrienpanbHas
muteparypa). - ISBN 978-5-8114-
2038-4

VueOHuK OBC "Jlaus"

3 | bop3osa JI. I. OcHOBBI 001IICH
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"

AxmertoB H. C. O6mas u
HeOopraHUYecKas XUMHUSI
[DnexTponHbIii pecypce] : yueO.
nocobue ams 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. lonosiHUTEIbHAS JIUTEPATYPA U Y4eOHbIe MAaTepHaJIbl (AyAH0-, BUA€0NOCOOUS U JP.)

- ¢pona HayuHOU OubmuoTeku TTY:
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n/n

bubnuorpadudueckoe onucanue

Tun (yueOHUK, yaeOHOE
nocobue, yaeOHo-
METOMYECKOe TI0co0ue,
MIPaKTUKYM, ayaHO0-,
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. boarpomerok — MuHck : Beinitmas
mxkoina, 2012. — 624 c.: un. — ISBN 978-
985-06-2144-3.

YuebHoe mocodue

9BC
"IPRbooks"

Oo01masi ¥ HeOpraHu4yecKasi XuMHUs
[DnmexkTpoHHEIH pecypc] : yued.-MeToI.
nocobue / H. III. 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.
nocobue / H. @. Cracp, A. B. KopuryHos. -
Wzn. 3-e, crep. - Cankr-IlerepOypr : Jlans,

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

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

YuyebHoe mmocodue

OBbC "Jlaup"

Cracp H. ®@. 3anauu, ynpaxHeHus u
BOMPOCHI MO 001IeH XUMUU [ DIEKTPOHHBIN
pecype] : yue6. mocobue / H. @. Cracs, B.
H. JInceuxnii. - U3x. 5-¢, 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 3aHATHUS 10 O0IIeH 1
HEOPraHUYECKON XUMUU [ DIIEKTPOHHBIN
pecypc] : yue6. mocobue ais By3os / H. C.

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

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

YuebHoe rmocobue

9bC "Jlaup"

COI'JTACOBAHO
JlupekTop Hay4yHOI OMOIHOTeKH

«

A.M. Acaesa

» 2016 r.

(noonucvw)

(U.0. Pamunus)




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

e bByrtiepoBckue coo0meHus
HayuHbIil aHII0-pyCCKOSA3BIYHBIA XMUMHUECKHM KypHan. IlyOnukyeT craTbu MO OCHOBHBIM
paszenaM XMMHMM UM CMeXHbIM aucuuiuinHaM. KypHaia BxoauT B Ilepeuens BAK u cucremy
PUHII. /Ins 3aperucTpupoBaHHBIX II0JIb30BATENIEW CalTa AOCTYIIEH MOJHOTEKCTOBBIM apXHUB C
1999 ropa: http://butlerov.com/stat/reports/view.asp?lang=ru

e XuMuf B HHTEpecax YCTOMYHBOIr0 Pa3BUTHS
B xypHane myOIuKyIOTCS OpUTrHHAIbHBIE HAYYHbIE COOOIICHHS U 0030pbl IO XMMHH MPOIECCOB,
MPEACTABISAIOIINX OCHOBY NPHHIMIINAIBHO HOBBIX TEXHOJOTHM, CO3/1aBa€MbIX B HHTEpecax
YCTOMYMBOTO PAa3BUTHS, WM YCOBEPUICHCTBOBAHMS JICUCTBYIOIIMX, COXPAHEHUS NPUPOIHOMN
Cpenbl, PKOHOMHUHU pecypcoB, sHeprocOepexenus. Bxoqur B Ilepeuenr BAK wu cucremy
PHUHI. docTynex MOJTHOTEKCTOBBIN apXuB c 2001 o 2005
rox: http://www.sibran.ru/journals/Hviur/

e Oriental Journal Of Chemistry
Hayunplii peneHszupyeMbiii KypHal OTKpbIToro pocryna. Crpana: HWenmsa.  S3bIk:
anrmiickuid. [lyOnmMKyeT pe3ynbTaThl HAy4YHBIX MCCIECIOBAaHMK B 00JacTH oOOIIeld XWUMUH,
OMOXUMUH, CIIEKTPOCKOIINU, XUMHUH OKpYXarouieil cpenbl. JJOCTyIeH MOTHOTEKCTOBBIM apXuB ¢
2008 roxa: http://www.orientjchem.org/Archive.php

o Scopus[DnexTponHblii pecype]| : pedepatuBHas 0aza nmanHbIx. — Netherlands: Elsevier,
2004— . — Pexxum frocTyta : SCOPUS.COM. — 3ari. ¢ 3kpana. — S3. pyc., aHri.

o Elibrary[ OnexTpoHHslil pecypc] : Hay4dHasi 31eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., aHIJL.

12.4. IlepeyeHb NPOrpaMMHOI0 o0ecrneYeHus

Ne HanmenoBanue 11O KoanuecTBo PexBu3uThI 10r0BOpa (1arta,
n/n JIMLIEH3UH HOMep, CPOK JAeHCTBHA)
1 | Windows 1398 Jloroop Ne 690 ot 19.05.2015r.,
CPOK JeCTBHsI - 6ECCPOUHO
2 | Office Standart 1398 Jlorosop Ne 727 ot 20.07.2016r.,
CPOK JeCTBHsI - 6ECCPOUHO
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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, HEO0XOAUMOIi /151 OCYLeCTBJICHUS

06pa30BaTeJILHOFO nmpouecca mo IMCUmMIJaIuHe (MO)Iy.]'lIO)

Ne n/n| HaumenoBanue o0opynoBaHubix | IlepedyeHb 0CHOBHOIO DakTHYECKU | o w
y4eOHBbIX KaOMHETOB, odopynoBanust ajgpec y4eOHBIX = = E
JadopaTopuii, MACTEPCKHUX H JP. Ka0OMHETOoB, % § g 5
00bEeKTOB JIs1 NPOBEACHUSA Jaboparopuii, | = 5 =
NMPaKTHYECKUX U J1a00pPaTOPHBIX MACTepCKuX u ap. | S § §
3aHATHI =

1 | VYueOHas ayIUTOPUS s [Cronel  ydyeHumueckue [Yi. benopycckas 101 90
[IPOBEACHUSA 3aHATUHN | JBYXMECTHBIE 146, aynuropus -

JEKIIMOHHOTO  Tuma.  YueOHas |(MOHOOJOKH)., croi [302
ayauToOpusi  JUIL  TPOBENEHUS |IpernoaaBaTesIbCKUH,
3aHSATUA ~ CEMHHApCKOrO  THIIA. |CTYI., J0cKa
VYyebnas ayIUTOpHUs s |aynutopHas (MesoBasi),
KYPCOBOTO MPOEKTUPOBAHUS | TPUOYHA

(BBIIOJTHEHUSI KYPCOBBIX padoT).

YyeOnas ayIuTOpUs TUISE

MIPOBEACHUS IPYIIITOBBIX u

WHIUBUAYAIBHBIX KOHCYJIbTALUH.

VYyeOHnas ayIuTOpus JUISL

MPOBEJCHUSI 3aHATUA  TEKYIIETro

KOHTPOJIE WU MOPOMEXYTOYHOH

arrectanuu. (J1-302)

2 | YueOHas ayIUTOPUS s | Cron yaenndeckuit | Vi benopycckas | 214, | 18772
MIPOBEACHUS 3aHATUH | TPEXMECTHBIN 146, aynutopus 3
JICKIIMOHHOrO  THmHa. YdeOHas | MOHOOJIOK, cron |A-125
aymquTOpUs AN TPOBEICHHS |TMpernojaBaTelbCKui,
3aHSATUA  CEMHHApCKOro  THMA. |CTyHd
VYuebHas ayauTopus JUTSL | IPENo/IaBaTeNbCKH,

KypCOBOTO MIPOEKTUpOBaHUs |Kadenapa, J0CKa
(BBIIOJIHEHUSI KYpPCOBBIX paboT). | MenoBas OKpaH
VYyeOHnas ayIATOPUS JUISl [HABECHOM, IPOEKTOp.,
MIPOBEACHUS IpYIIOBBIX U | mporieccop. MBpib
WH/IMBUAYAIBHBIX KOHCYJIBTAIMHA. | KOMIL., ITYJIBT.
VYuebHas ayIuTOpUs TUTST

MIPOBE/ICHUST 3aHATHA  TEKYIIEro

KOHTPOJII ¥ TIPOMEXYTOYHOU

arrecrarun. (A-125)

3 [VueOnas ayTUTOPUS utst | CTOJN yYeHUYeCKHA 42,7 40
MIPOBECHUS 3aHATUN | IBYXMECTHBIN
JIEKIIMOHHOTO  TUma.  YueOHas |(MOHOOJOK), CTOM
ayauToOpUs  JUIS  TPOBENEHUS |TPeroaaBaTeNIbCKUH,
3aHATHUM  CEMHUHApCKOrO  THMA. |CTYI
VYyeOHnas ayTuTOpUs IUTS | IperoIaBaTeIbCKUi ,

KypCOBOTO MPOEKTUPOBAHUSA |J0CKa ayAUTOpHAs
(BBITIOJIHEHUSI KYPCOBBIX pabort). |(MenoBas), Tabnuia
YuyeOHas ayaUTOpHUS g | Mennesneesa .
MIPOBEJICHUS IPYMIOBBIX u

WHIUBUAYAIBHBIX KOHCYJIBTAILIUH.

VyebOuas ayIUTOPUS IS

MIPOBEICHUS 3aHATHH  TEKYyILEero

KOHTPOJIE WU MNPOMEXYTOYHOMH
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Ne i/

dakTHUecKuii

HaumenoBanue o6opynoBannbix | IlepeyeHb 0CHOBHOIO a o
y4eOHBbIX KaOMHETOB, odopynoBanus ajgpec y4eOHBIX = = E
JadopaTopuii, MACTEPCKHUX H JP. Ka0OMHETOoB, % § g 5
00bEeKTOB JIs1 NPOBEACHUSA Jaboparopuii, | = 5 =
NPaKTHYECKUX U J1a00pPaTOPHBIX MacTepcKux u ap. | & § §
3aHATHI =
aTTEeCTallUN.
(A-306)
4  |JlaGopaTopus "O6mas u | Crox 1abopaTopHBIii ., 83,5 20
HeopraHuyeckas Xumus'" CTOJI TabOpaTOPHBII
(A-216) OCTPOBHOM, CTOJ
pUOOpPHBIif;oNKa I
MOCY/bl, MOMKA
HepxKaBeroas , Tymoa
JUISL IOCY/Ibl U
PEAKTUBOB, BBITSHKHON
mKad, CTox
MMMCbMEHHBIH ,
BBINIPSIMHUTENH B-24
CYLIWIbHBIN 1mKad snol
58/350,
akBagucTwisATop J10-
10, BeChI AJIEKTPOHHBIE
HL-200 , npubop mms
orpeeneHus
SKBUBAJIEHTA, IPUOOP
JUISL BJIEKTPOIIN3a ,
TEPMOCTAaTUPOBAHHBIN
CTaKaH, 3JIEKTPOILIUTKA
, TEPMOMETPBI
CHUPTOBBIE,
TEPMOMETPHI PTYTHBIE,
XUMHYECKast IOCy/a.
5 | KommnbroTepHslii kiacc. |CTonpl  ydyeHUYECKHE,
ITomewmenune Ul | CTyJbsl ~ YYEHHMUECKUE,
CaMOCTOATENIbHON pabotsl. [IIK ¢ BbeIxOomOM B ceTh
VYuebHas ayIuTOpHUs s | MaTepHeT
IIPOBEICHUSA 3aHATUN
CEeMHUHApCKOro Tuma. YyeOHas 445020
ayJUTOpHS TS KypCOBOTO I'. TombsTTH, yi.
IIPOEKTUPOBAHMUS (BBITIOJTHEHUSA benopycckas, 14, 818 |16
KYpPCOBBIX  pabor). VYuebnas -401 (mo3ummst ’
ayIUuTOpUs I TPOBEIACHUS no TII Ne 48,
TPYNNOBBIX M HMHIUBUIAYaTbHBIX 3Tax 4)
KOHCYJIbTALIUH. VYuebHas
ayquTOpUs AN TPOBEICHUS
3aHATUN  TEKYLIEro KOHTPOISA H

npomexxyrounor arrecrammu  (I'-
401)
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