dbenepanbHOE TOCYAAPCTBEHHOE OI0JPKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICILIETO 00pa30BaHUs
«TONBATTUHCKUI TOCYTAPCTBEHHBIN YHUBEPCUTET»

b1.B.11

(uHOeKc Oucyuniunb)

PABOYAS MTPOI'PAMMA JUCHUITJIMHBI

XUMUA

110 HalIpaBJICHUIO TOATOTOBKHU

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTTHECKOE OBECIIEYEHHME
MAIINHOCTPOUTEJIBHBIX ITPON3BO/ACTB

(KO/1 M HaMEHOBAaHWE HAIPaBJICHUS TTOJIrOTOBKH, CrielHanbHOCTH B cooTBeTcTBUH ¢ PI'OC BIIO/PT'OC BO)

TEXHOJIOI'MA MAIIMHOCTPOEHU A

(HanpaBieHHOCTH (TIPOhUIIB))
®dopma 00ydeHHUs:_ OUHAS

I'on vaGopa:_ 2018

PacnpenesieHue 4acoB JUCHMILIMHBI 10 ceMeCTPaM M BUIaM 3aHATHH (110 y4eOHOMY IJIAHY)

KoaunuecTBO 4
3ET
Yacos no PYII 144

KonTpoJabHble
padoThI (I 3204HOM
¢opmbI 00yueHun)

Buabl KoHTpoOIs1 KypcoBbie KypcoBbie
A p IJK3aMeHbl | 3aueThbl yp yp
B ceMecTpax NPOEKTHI padoThI

(Ha Kypcax) 1

NeNe cemecTpoB

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

BET no cemecTpam 4 4
Ulexuu 30 30
UlaGopaTopHble 12 12
[IpakTHYecKkue 18 18
KonTakTHasi paboTa 60 60
Cam. paGora 84 84
KoHTpoanb

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

ToabsaTTHu, 2018



Pabouas mporpamma cocrasiena Ha ocHoBanuu @I'OC BIIO/®I'OC BO u yueGHOTO I1aHa HAIIPaBJICHHS
noarotoBku  (cmenuansHoctH) — 15.03.05 KOHCTpYKTOpCKO-TEeXHOIOTHYECKOe  obecnedeHue
MAaIIUHOCTPOUTEIBHOTO IPOU3BOJICTBA

(K00 U HauMeHOBaHUe HANPABNeHUsl NOO20MO8KU, cneyuarvHocmu ¢ coomeememeuu ¢ @I'OC BIIO/ &I'OC BO)

PeHeH3I/Ip0BaHI/Ie paﬁoqeﬁ nporpaMmbl JTHCHUIIJIMHBI:

OtcyrcTBYyeT
VYueOHas (pabouas) mporpamMma oJ00peHa Ha 3acelaHuu Kadeapsl
(mpoTtokou 3acemanust Ne OT «__ » 20 r.).
Penensent
(Oondcnocmy, yuenoe 36anue, Cmenets) (noonucy) (U.0. @amunus)
« » 20 1.
Cpok neiicTBus padoyeil NporpaMMbl JUCHHUILIMHBI /10 « » 20 1.

HNudopmanus 00 akryaauszanuu padodeil NporpaMmbl U CHUIIIHHbBI:

[TpoTokon 3acenanus kadeapbl Ne  oT «_ » 20 1.

[TpoTokon 3acenanus kageapbl No  oT «_ » 20 1.

[IpoTokon 3acenanus kageapbl No  oT «_ » 20 1.

[TpoTokon 3acenanus kageapbl No  oT «_ » 20 1.
COI'JTACOBAHO

3aBenyromuit kadenpoit

« » 20 T

YTBEPXJIAIO

3aBenyrouuii kadeapoit

« » 20 T

O6ODVI[OBaHI/Ie U TEXHOJOTIMH MAIIIMHOCTPOUTCEIHbHOI'O ITPOMU3BOJACTBA

(8vinycraiowell Hanpaesienue (CneyuarbHOCMy))

H .1O. Jlorunos
(noonuco) (U.0. @amunus)

XI/IMI/IH, XUMHUYCCKHNE MPOICCChI U TCXHOJIOTMH
(paspabomasweii PIT/])

I''. Ocranenko
(noonucy) (U.0. Pamunua)



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

Crpykrypa aucuuimuiaisl "'Xumus"

O0beM y4eOHOro Kypca M BHABI Y4eOHBIX MepONpPHATHI

Koua-Bo
c Hexedb, B KonrakrHast paéora CamocrosiTesIbHasi paGoTa
Haumenosanue kypea eMecTp | o so3ET| Tedenme Beero Kype ®opma |KonTpoun
H3yYeHHsI KOTOPBIX | yacor mo Tagoparo| IT 126 K ‘" |[KonTpouas KOHTPOJIsI| B 4yacax
PeaIn3yeTest vy pyapy Bceero | Jlexkuun opaTo) LparTui (- g oro A00paTO|ROHCYART|  ppp TPOCKTHI HbIE Huoe aT
pHbIE ecKHe pHbIe anuun (Kypc.
Kypc¢ paGoTLI) padoThI
Xumnst 1 4 17 144 60 30 12 18 84 0 0 0 0 0 82 2 3auer




AHHOTALIUA
AUCUMILUIUHBI (Y4e0HOI 0 Kypca)
b1.B.11 Xumus

(MHAEKC M HAMMEHOBaHHUE AUCIUIUINHEI (YyIeOHOro Kypca))

1. Heanb 1 3a1a4M U3y4YeHUs IUCHUILIMHBI (Y4e0OHOT 0 Kypca)

Lens — popMHUpOBaHUE COBPEMEHHOTO MPEACTABICHUS O BEILIECTBAX, UX CTPYKTYpE,
CBOICTBax Y B3aMMHBIX NPEBPALICHUSX.

3amayu:
1. JIath 3HaHUST 00 OCHOBHBIX 3aKOHOMEPHOCTSAX B3aUMOCBSI3M MEXKY CTPOCHHEM U
XUMHAYECKUMU CBOMCTBAMHU BEILIECTBA.

2. HpI/IBI/ITB HAaBbIKHM aHAJIM3a IMPOLCCCOB, IMPOUCXOIANINX TIpU IPOTCKAHUU
XUMHYCCKHNX peaKuHﬁ.

3. HayuwnTh mnpuMeHSTh TMOJyYCHHBIE 3HAHWUA W yMEHUA ISl  O€301acHOro
UCIIOJIb30BAHUS BEIECTB B MOBCEIHEBHON >XKM3HU U Ha MPOU3BOJICTBE, MPEAYNPEKIACHUS
SIBJIEHUM, HAHOCAIIIMX BPE 3/I0POBbIO U OKPYKAIOIIEH cpejie.

2. MecTo qucuuiinib (yueOHOro kypca) B crpykrype OIIOIT BO

Jannas mgucrumuiiHa (y49eOHBIM Kypc) OTHOCUTCS K bioky 1 «/lucruruimHb
(Momynu)» (BapraTUBHAS YacTh).

JuciuruiHael, ydeOHBIE KypChbl, Ha OCBOGHHU KOTOPBIX Oa3upyercs J1aHHas
TUcHIUIUIMHA (Y9eOHBIN Kype) — «BpIcas MmaTeMaTruka.

JlucuuIuivHel, ydeOHbIe KYpChI, JUIS KOTOPBIX HEOOXOIMMBI 3HAHHUS, YMCHWS,
HaBBIKH, IpHoOpeTaeMble B Pe3yIbTaTe U3yUCHUS TaHHOW JTUCIUILTMHBI (Y4eOHOTO Kypca)
— «Dusukay, «Marepuanoseaenue 1 TKM», « kosiorus».

3. Ilnanupyemble pe3yabTaTbl 00y4YeHHUs] MO JAUCHUILINHE (Y4eOHOMY KYpcCy),
COOTHECEHHbIe ¢ IUIAHMPYEMbIMH pe3yJbTATAMH OCBOCHUS 00pa3oBaTebHOMU
NMPOrpamMmbl

®opmupyembie U Ilnannpyembie pe3yabTaThl 00y4eHHsI
KOHTPOJIUPYyeMbIe
KOMIIETEHINH
- CIIOCOOHOCTh 3HaTh: MpaBWiIa TOBEJACHUS U TEXHUKY O€30MacHOCTH,

y4acTBOBATh B pa3pa0OTKE | OCHOBHbIE 3aKOHbl ~XHMHHU, CTPOEHHE M  CBOWCTBa
00OOIIEHHBIX BAPUAHTOB | XUMUUYECKUX COCJAMHEHUMN, MPUPOIY XUMHUUYECKOU CBS3U B

pelieHus npooJiem, pPa3IMYHBIX KJIACCAX BEIIECTB
CBSI3aHHBIX C YMeTh: O0CBaMBAaTh HOBBIE TEXHOJIOTHMYECKHE MPOLIECCHl U
MAIIMHOCTPOUTEIbHBIMU | HOBEIC BUJIbI TE€XHOJOTHYECKOT O o0opy10BaHwMs,
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MIPOU3BOJICTBAMH, BBIOOpE
ONTUMAJIBHBIX BAPUAHTOB
MPOTHO3UPYEMBIX

MPUMEHATh TEOPETUYECKHE ACTIEKThl XMMUHU ISl aHaIu3a
CBOICTB BEILIECTB U MEXAHU3MOB XUMHUUYECKHX MPOIIECCOB,
MIPOTEKAIOLINX B OKPYKAKOLIEW IPUPOJIE

IIOCJICACTBUM PELICHUS Ha
ocHoBe ux ananu3za (OIIK-
4)

Bnagets:  MmeTomamm  aHanmu3za  pabOThl  OOBEKTOB
po¢eCCUOHATBPHON AESITEIFHOCTH U ONPEICIICHUS] CBOMCTB
BEIIECTB W MEXaHM3Ma HX Yy4yacTHs B Ipoleccax
XMMHUYECKOTO XapaKTepa OKPYKAIOIIeT0 MUpa

- CIIOCOOHOCTh
pa3pabaThIBaTh
JOKYMEHTalUIo (TpaduKu,

3HaTh: mnpaBuia oGOpPMIICHUS OTYETOB K JIaOOpaTOPHBIM
paboTaM MO XMMHH, MOCTPOEHHUS TpaUKOB, COCTABICHUS
BBIBOJIOB

UHCTPYKLIUH, CMETHI,
IUIaHbl, 3a8BKU Ha

YMeTh: opopMIISTE OTUETHI K J1a0OPATOPHBIM padoTam Mo
XUMHH, CTPOUTH Ipaduku, POpMYyIUPOBATH BBIBOJIbI

MaTepHuabl, CpEACTBA U
CUCTEMBI
TEXHOJIOTUYECKOTO
OCHAIICHHSI
MaITHHOCTPOHUTEIIbHBIX
IIPOU3BOJICTB),
OTYETHOCTH T10
YCTaHOBJICHHBIM (hopMam,
JOKYMEHTAIIHIO,
pErlaMeHTUPYIOIYIO
Ka4yeCTBO BBIITYCKAEMOMU
POIYKIUH, & TAKXKE
HaXOAUTh KOMITPOMHUCC
MEX1y Pa3IMUYHbIMU
TpeOOBaHUSIMHU
(ctonMocCTH, KauecTBa,
0€301acCHOCTH U CPOKOB
UCIIOJTHEHUS) KaK MPHU
KPaTKOCPOYHOM, TaK U
MIPH TOTOCPOYHOM

raaupoBarnn (I1K-9)

Brnagets:  Meromamu  opoOpMIICHHMS ~ OTYETOB K
JabopaTopHbiM  paboTaM 1O  XUMHH, IOCTPOCHUS
rpaduKOB, COCTABIICHUS BHIBOJIOB

TemaTHueckoe coacpkaHue JTUCIHHUILIINHBI

Pa3znen, moayJib

Iloapasnes, rema

Mogyne 1. Crpoenue wu
CBOMCTBA BEIIECTBA.
TepmoanHamuka u
KMHETHKA XUMHAYECKUX
MPOLECCOB

OCHOBHBIE TTIOHSATHUS 1 3aKOHBI XUMUH

OCHOBHBIE KJIACChI HCOPraHNYCCKHUX BCIICCTB

Crpoenue aromoB. Ilepuoamyeckass cucteMa 3JIEMEHTOB
J.1. MenpaeneeBa

XuMudeckass  CBA3b.  [IpoCTpaHCTBEHHOE  CTPOEHHE
MOJIEKYJT

TepMoarHamMuKa XHMHUYECKHUX MpoueccoB. PDyHKIUU

COCTOAHUWA: BHYTPCHHAA OHCPIUA, OHTAJIBITINA
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@OyHKIMM COCTOSHMS: SHTpomnus, »3Heprus ['ubbca.
HanpasneHue npoTekaHus XUMUYECKUX PEAKLIAN

XuMHYecKass  KUMHETUMKa. BimMsgHue Ha  CKOPOCTh
XUMHUYECKUX PEaKIUi KOHIEHTPAllUH, JaBJICHUS

BnusHne  Ha  CKOpOCTH ~ XUMHMYECKMX  peakLUui
TEMIEPaTyphbl, KATAIN3aTOPOB. XUMHUYECKOE PABHOBECUE

Mopnyne 2. PactBopbl u

JTUCTIEPCHBIE CUCTEMBI.
DIIEKTPOXUMUYECKUE
MPOLIECCHI

PactBoprl.  CrnocoObl  BBIp@XKEHHMSI  KOHIIEHTpALUU
pacTtBOpoB. KoJuMratuBHbIE CBOMCTBA pACTBOPOB

CBoiicTBa  pacTBOPOB  AJIEKTPOJUTOB:  AMCCOLIMALIMS.

MOHHOE TIPOU3BEICHUE BOJIBI, MIPOU3BEICHUE
pacTBOPUMOCTH,  THUAPOJIA3  COJIH,  HampaBJICHHE
OOMEHHBIX peaKlHi

Konmounueie  pacTBOpHI: CTPOCHHE  KOJUIOHWJIOB,
MOJIYYEHUE U CBOMCTBA

DIEKTPOXUMUYECKIE CHUCTEMBI. ["anpBaHMYECKHE
AJIEMEHTBI

DJEeKTpoIN3 BOJHBIX pacTBOPOB. 3akoHbl Dapanes

Koppo3uss metamnoB. CrnocoObl 3aluThl METAIOB OT
KOPpO3UH

Ob61mas Tpy10eMKOCTh JUCUUIIMHBI (yaeOHoro kypca) — 4 3ET.




4. TexnoJsioru4eckasi Kapra no yueonomy kypcey "Xumus"

Hpentuduxarop kypea B MoayJe ""Merogudeckas padora'" id=49970

O0beM y4eOHOro Kypca M BHABI Y4eOHBIX MepONpPHATHIA
Cemecr KoJ1-Bo Hexelb, B KonrakTHas padora CamocTosiTe/ibHasi padoTa oo | Korroons
P Teuenme KoTopeix | Bcero yacos B Bru.B Kypc. P P
H3y4eHHUs 110 VaeGHOM cero Kontpoan KOHTPOJIsI yacax
peannsyercst Kype y y MHTEPaKTH JladopaTo [KoHcy1bTa| NPOEKThbI
ILIaHy Jladoparo | MpakTuue o Bcero PI'P K HbIe Hnoe arT
Beero Jlekuun BHOI pHbIE IHH (Kype. paboTht
PHBbIE CKHe popme padoThl)
1 17 144 60 30 12 18 0 84 0 0 0 0 82 2 3a4yeT
Bbl ITpo10/KUTEIBHOCTD Y4eOHbIX TpeGoBanus K pecypcam
cra |OTBercT MepONpHATHI, NPOBOAMMBIX P pecyp
Kpar OnucaHue yueGHOro BJ | BeHHbIil | Mak
Ne Koe MepoOnpHATHS ser 3a cuma Mpex
Makc
Hasea (¢opmbI NpoOBeAeHHs ¢ | pOBEAE |ILHO no darae (oo
: Ne HaumenoBanue T*::fa JIeKIHii, 1a00paTOPHBIX, Ba (Beﬂne - K:ﬂ_ B ayUTOPHH MHIAMBHAYAIbHOMY Moe BHOE Pexomenayemast
MOy yuyeOHOro weh NPaKTHYeCKHX 3aHATHId, Ic)n Z;lylﬂ 5o rpaguKy cTyaenTa Koa-| mecrto JiMTeparypa
2 ' MeponpuAaTHs ioro MeTO/bI 00y4eHusl, e : BO npose Ko0JI- Tpebyemoe (New cTp.)
peanusylomue JIEKTOP - |6aJ Tun ayauropun ayam | AeHust BO
a aH B T.4. o0opynoBaHue
Mepo NpHMeHsIeMYI0 e J, OB 32 B TOpH e cTyne
u o ]
W HTOB
npust 00pazoBaTeIbLHYI0 P npenoja | 3axa B HHTepaK B ay/t.,
THS TEXHOJIOTHIO) BaTelb - | Hue " B JIHAX B
(+, m) yacax | THBHOH | wyacax ap. aynuT
-) hopme mecro -~ o
(+.2) ) |1
5 MOZ[leL 1Plexmms Ne 1 Jlex 1 (OCHOBHEIC IOHATHA 1 3AKOHBI + JI 2 - lerumonnas 1 A-115 60 Jlocka mMenoBast (1] rmasa 1, [2] rnaBa 1
xuMuu aymuTopHs
[1] rmaBa 1, [2] raBa 1,
5 Moy 1 CamocTosTenpHOE Cam I3yueHHEe TeOPEeTHIECKOTO 3 ) 70 70 0 [13] roama 1. [14] rmame 1,
[M3y4CHUEC MaTepuajia MaTeprasa 1o Kypcy JICKIUU [15] roasa 1, [16] ryasa 1
5 Moy 1 [TpakTHYecKoe 3aHATHE Tp31 Pacuersl mo GpopMyIaM U + o 5 2 ) Crenuanu3upoBaHHAS 1 A-310 30 |ocxa enonas
INe 1 [ypaBHEHHSIM |rabopaTopus
(OcHOBHBIE KIIACCHI UlexnuoHHast
5 |Moayns 1PIexkuns Ne 2 Jlek 2 . + JI 2 - 1 1 A-115 60  Plocka menosas [1] rnasa 1, [2] roasa 1
[HEeOpraHHIEeCKUX COCIHHEHHH aymutopus
1 H1uBHoyansHOE (CamocTosTeIPHOE pELICHUE
5 [Mogyms 1 nas3l1 - 2 4 0
Ay InoMamnee 3amanue Ne 1 A Bamau M]3 Ne 1
TepMoHAMIKA XUMHIECKHX
nponeccoB. yHKIUN Ulexnronnas
6 |Moxyns 2[Texuus Ne 3 Jlex 3 port YHKIL + JI 2 - 0 1 A-115 60  |Hocka menosas [1] rnasa 3, [2] rasa 3
COCTOSHUS: BHYTPEHHSSA aymuTopHs
pbHEpTHsL, SH TN
TaGopaTopHoe 3aHATHE (OcHOBHBIE KIIACCHI Crenuann3upoBaHHAS :
6 [Monyms 1[22OPHTOP J1a631 N n 10 2 - . P 1 [ A-310 [ 30 [locrancuosas, Cuen
INe 1 HEeopraHHIeCKUX COCNMHEHHH |maboparopus 120. 000py 1.
7 |Monyns 2[Texuus Ne 4 Jlex 4 |OyHKIMM COCTOSHUS: SHTponHus, [ + JI 2 - EeKIMOHHAs 1 A-115 60  Hocka menosas [1] rasa 3, [2] riasa 3




bueprus ['u66ca. Hanpapnienue ayauTopust
TpoTeKaHUsT XUMHYECKUX
[peaxuuii
[IpakTHYeckoe 3aHsTHE TepMoIrHAMUKA XUMHYESCKUX Crieuaan3upoBaHHas
7 MO}:[yJ'IL 2 p Hp32 P Ilv 5 1 p A-310 30 |[locka menoBast
INe 2 [peakiuii itaGopaTopust
XrMuueckas KUHETHKA.
[BiisiHue Ha CKOPOCTh UlexnnonHast
7 Moaynb 2)Texkuust Ne 5 Jlek 5 p . 1 A-115 60  |locka menosas [1] rnaBa 4, [2] rasa 4
XUMHYECKUX PeaKIHii ayuTopust
KOHIICH TpALIMH, TABJICHUS
1 11BH yanbHOE (CaMOCTOSITENIBHOE PeIlICHHE
8 Monys 2 32 0
Y jtomaiHee 3aganue Ne 2 A 3aiau )13 Ne 2
BiisiHue Ha CKOPOCTh
XUMUYECKUX peaKIni UlexnmonHast
8 |Moayib 2[Iekuust Ne 6 Jlek 6 peakit 1 A-115 60  |locka menosas [1] raBa 4, [2] rnasa 4
[TeMIIepaTyphbl, KaTalu3aTopOB. aynuTopust
[ Xummnueckoe paBHOBeCHE
PlaGopaTopHoe 3aHsTHE Ornpenenenne SHTAIbINK Crierinanu3upoBaHHast
8 [Monym 2 *>OPHTOP Ta632 [P 10 . P A-310 | 30 [locxavetonas, Cren.
[Ne 2 €aKI[HU naGopaTopus praG. 0Gopy.
PactBOpbI. CrIOCOOBI
BbIPAXKCHUA KOHLUCHTpPALUH .J_[eK HOHHas
9 [Moaymns 3Plexuus Ne 7 Jlex 7 P LenTpan 1 A-115 60  Plocka menosas [1] rmaBa 5, [2] rnasa 5
paCTBOpOB. KOJ'IJ'IH]"aTHBHbIe ayzlm‘opml
CBOIiCTBA PacTBOPOB
[IpaKkTHYECKOE 3aHATHE . Crieninanu3upoBaHHast /locka Menosas, Crien.
9 [Moayss 2 o 3 Ip33 |Kunernka XMMHYECKUX PEAKIIUi 5 [1aGoparopis A-310 30 [ oBopyL.
(CBoiicTBa pacTBOPOB
2JIEKTPOJIMTOB: AUCCOLUALIUS.
IOHHOE TIPOU3BEICHUE BOIbL Ulekionnas
9 [Moaymns 3Plexuus Ne 8 Jlex 8 P a /BT, 1 A-115 60  |locka menosas [1] rnasa 5, [2] riasa 5
Ipou3Be/IeHNEe PACTBOPUMOCTH, ayauTopus
ruposn3 cosiei, HanpaBIcHUE
l0OOMEHHBIX peakiui
1B yabHOE (CaMOCTOSITENIBHOE PellIeHHE
10 [Monyas 2 na33 0
Y jtomarnee 3aganmne No 3 A 3anay NJ[3 Ne 3
laGopaTopHoe 3aHsTHE (CKOpPOCTh XUMHUYECKUX PEAKIIUii. Crierianu3upoBaHHast “ne,
10 [Monyms 2[5 PATOP T1a633 [P pearit 10 u P A-310 [ 30  flockaneronas, Cuen
INe 3 [Xumunueckoe paBHOBeCcH e Inaboparopust 1a. obopyn.
[KoJutonaHbIe pacTBOPHI:
Ulexunonnast
10 MOZ[leL 3P Iexius Ne 9 Jlex 9 CTPOCHMEC KOJUIOUI0B, IO P A-115 60 Jlocka mMenoBast [1] rnaBa 6, [2] rnaBa 6
mosyvyeHne u CBONHCTBA Y P
[IpakTHYECKOE 3aHATHE (Cri0co0BbI BhIpaYKEHHst Crierinanu3upoBaHHast
11 [Monyns 3 P IIp34 P 5 1 p A-310 30 ocka menosas
INe 4 KOHIIEH TpaluK pacTBOPOB |mra6opaTopust
[D7IeKTPOXUMUYIECKHE CHCTEMBL. Ulekironnas
11 [Monyab 4Plexuns Ne 10 Jlex 10 P 1 A-115 60  |docka menosas [1] rnasa 6, [2] rasa 6
["aibBaHUYECKUE 3JIEM EHTHI ayauTopHst
[IpakTHYECKOE 3aHATHE . Crierimanu3upoBaHHast
11 [Monyns 3 P IIp35 |CeoiicTBa pacTBOpOB 5 1 P A-310 30  |locka menosas
INe 5 |mra6opaTopust
[DeKTpOoM3 paciIaBoB 1
Ulexmonnas
11 [Monyab 4Plexuns Ne 11 Jlex 11 [BomHBIX pacTBOPOB. 3aKOHBI v TonUs A-115 60  |docka menosas [1] rnasa 6, [2] rnasa 6
|Dapanes yIuITop
I TH1MBHyabHOE (CaMOCTOSITENIEHOE PeIIeHHE
12 Moayms 3 nn34 0
Ay Inomamuee 3amanue Ne 4 A Bamau NJI3 Ne 4
[Koppo3sust metaiioB. Crioco0st Ulexironnas
12 [Monynb 4Plexuns Ne 12 Jlex 12 PP 1 A-115 60  |Hocka menosas [1] rnasa 8, [2] riasa 8
31U TEl METAJUIOB OT KOPPO3HHU ayauTopust




TaGopaTopHoe 3aHsATHE Criennanu3upoBaHHas locka menosas, Crien.
12 Monyns 3 [N 4 JIa634 [PacTBOpHI ANIEKTPOIUTOB II 10 2 aGopatopus A-310 30 [ oGopyx.
13 Moy 41'[pa1<'mqec1<oe 3aHATHE Mp36 [Drexrpoximus I 5 2 ) Crieninanu3upoBaHHas A-310 30 |ocxa weronas
INe 6 itaGoparopust
(CtpocHHe aTOMOB. Meximonnas
13 [Monayas 1Plexuus Ne 13 Jlex 13 |[Tlepmoauueckas cucrema JI 2 - N PL[ITO st A-115 60  |locka menosas [1] rnaga 1, [2] rasa |
biementoB /.M. MenneneeBa YAUTOP
[IpakTHYeckoe 3aHsATHE ) Crieninanu3upoBaHHas R Tocka menosas, Crer,
13 Monyus 1 NG 7 IIp37 |CtpoeHue aTomMoB II 5 2 [aGoparopus A-310 30 [ oGopy.
VHauBHgyansHOE (CamocTosiTeNBHOE peLIeHne
14 Monyns 4 jtomarnee 3aganue Ne 5 W35 Baau NJ13 Ne 5 2 0
X1MHueckas CBA3b. ] P ———
14 [Mopayas 1Plexuns Ne 14 Jlex 14 |[IpocTpaHCTBEHHOE CTpPOEHHE JI 2 - N ;ITO - A-115 60  flocka menosas [1] rnasa 2, [2] rasa 2
MOsTEKY T yAUTOP!
14 [Moaysm 4 UlaGopaTopHoe 3aHATHE 12635 (OKHCITUTENBHO- o 10 2 ) Crieninanu3upoBaHHas A-310 30  Plocka merosas, Cren
INo 5 BOCCTAHOBUTENBHbIE PEAKIIUH naGoparopust praG. oGopya.
XyMuyeckas CBsI3b. | P——
15 Monyns 1Plexuns Ne 15 Jlex 15 [[IpocTpaHCTBEHHOE CTPOEHHUE JI 2 - N ;LTO s A-115 60  flocka menosas [1] raga 2, [2] rasa 2
MOJIEKY T YAUTOP
HIuBHIyanbHOE (CamocTosiTenbHOE peLIeHne
15 M 4 u 2
5 [Moxnyw jromannee 3ananue No 6 /136 3anay JI3 Ne 6 0
UlaGopaTopHoe 3aHATHE ) Criennann3upoBaHHasl } Ilocka menosas, Crien.
15 |Monyns 4 e 6 JIa636 [Kopposus MeTasioB I 10 2 I A-310 30 [ oBopyIL
HpaKTI/I'-ICCKOC 3aHATUC _ CHCLll/laJ'll/lL’nl/lpOBaHHaﬂ _ |Tocka menosas, Criert.
16 Monyis 1 o 8 Ip38 [Xumnueckas cBs3b I 5 2 1aGoparopis A-310 30 [ oBopyIL
IAyauTOpUS 11
16 ﬁf}gaxmqecxoe sausHe Ip39 [Atorosoe I 2 - [PaKTHYECKIX 0
- BaHsATHi
M ITOroBbIi TECT 110 [KommbioTeprbili
17 THU  |Tect, HTOr OBBIM, XUMHSI 100 2 KJ1acC 0011IEro 30
Kypcy uepes LT
noctyna
60 0 84
HUTOTO| 100
144
HUTOro 2

yepe3 OT




5. KpnTeplm U HOPMBI TEKYLIECT0 KOHTPOJIA | HpOMe)I(yTOqHOﬁ arTrecralmmu

. Tunbl yueGHbIX KoanuectBo
HaumenoBanue y4edOHbIX MepOnpUsiTHIi . YcaoBus gonycka Kputepuu u HOpMBI OlIeHKH
MeponpuATHI 0a1J10B

[IpakTHueckas paboTa COCTOUT U3 5 3aJJaHUM, 3a
[IpakTrueckoe 3anatue Ne 1 IIpakTnueckoe 3aHaTHE 5 bes nomycka

Ka)k/10€ BEPHO BBHIMOJHEHHOE 3a1aHue - 1 6an

0-5 GasuToB 3a BEIMONHEHNE U 0QOpMIIEHHE OTYETa
JTaGopaTopHoe 3ansTHe Ne 1 JlabopaTopHoe 3aHsTHE 10 Beinonnenne MJ13 Nel naGopatopHoi padoThl, 0-5 0ayUIOB 3a 3aIIUTY

TaGopaTopHOi PabOoThI

[IpakTHueckas paboTa COCTOUT U3 5 3aJaHUM, 3a
[TpakTiueckoe 3anarue Ne 2 IIpakTnueckoe 3aHsaTHE 5 bes nonycka

Ka)k/10€ BEPHO BBHIMOIHEHHOE 3a1aHue - 1 6asn

0-5 6ayuToB 3a BHINMONHEHNE U 0OpMIIEHHE OTYETa
JTaGopaTopHoe 3aHsTre Ne 2 JlaGopaTopHoe 3aHsATHE 10 Brironmaenne N3 No2 TabopaTopHoi paboTsl, 0-5 0aUTOB 32 3aIUTy

TabopaTopHON PabOTHI

[IpakTrdaeckas paboTa COCTOUT U3 5 3aaHU, 32
[TpakTiaeckoe 3ansitue Ne 3 IIpakTnueckoe 3aHaTHe 5 bes nonycka

Ka)<J10€ BEPHO BHIMOJIHEHHOE 3a1aHue - 1 6an

0-5 OasuToB 3a BBINIOJHEHHE H 0OPMIICHHE OTYETa
JTaGopaTopHoe 3ansaTre Ne 3 JlaGopaTopHoe 3aHsATHE 10 Brimonaenne M/[3 Ne3 taGopatopHoii padoThl, 0-5 GasUIOB 3a 3aIIUTy

iTabopaTOpHON PaOOTHI

[IpakTHyeckas paboTa COCTOHUT U3 5 3aJaHUH, 3a
[TpakTrueckoe 3ausaTue Ne 4 IIpakTrdeckoe 3aHATHE 5 be3 momycka

Ka)<10€ BEPHO BBIIOJHEHHOE 3a1aHue - 16am1

[IpaxTHdeckas paboTa COCTOHUT U3 5 3aaHUH, 3a
[IpakTrueckoe 3ausaTue Ne 5 IIpakTrueckoe 3aHsATHE 5 bes nonycka

Ka)X10€ BEPHO BBINOJHEHHOE 3aaaHue - 1 6amn

0-5 0asuToB 3a BBITOJIHEHHE H 0OPMIICHHE OTYETa
JTabopaTopHoe 3ansTue Ne 4 JlaGopaTopHoe 3aHsATHE 10 Brioraenne N3 Ned maGopatopHoi paboTel, 0-5 6ayIoB 3a 3aMUTy

maGopatopHoi paboTHI

[IpakTrdeckas paboTa COCTOUT U3 5 3aTaHUA, 3a
[IpakTuueckoe 3ansatue Ne 6 IIpaktuueckoe 3aHaTue 5 be3 nomycka

Ka)X10€ BEPHO BBINOJHEHHOE 3aaaHue - 1 6amn

[IpakTrdeckas paboTa COCTOUT U3 5 3aaHH, 32
[IpakTuueckoe 3ansTue Ne 7 IIpaktuueckoe 3aHaTue 5 be3 nomycka

Ka)X10€ BEPHO BBINOJHEHHOE 3aaaHue - 1 6amn

0-5 6atoB 3a BBITIONHEHHE M O()OPMIIEHHE OTYETa
/labopatopHoe 3anarue Ne 5 JlaGopatopHoe 3aHsATHE 10 Beimonnenne NJ13 Ne5 nabopatopHoil paboTel, 0-5 6ayioB 3a 3aUTy

maGopatopHoi paboThI

0-5 GasIoB 3a BBIMOMHEHUE U 0)OPMIIEHHE OTYETa
/labopatopHoe 3ansTue Ne 6 JlaGopaTopHoe 3aHATHE 10 Beimonnenne M]3 Ne6 op

TaGopaTopHoi padoThl, 0-5 Ga/UIOB 3a 3aIUTY
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naGopaTopHON PabOoTHI
[IpakTHueckas paboTa COCTOUT U3 5 3aJJaHUM, 3a
[IpakTiueckoe 3anarue Ne 8 IIpakTnueckoe 3aHsaTHE 5 bes nomycka
Ka)k/10€ BEPHO BBHIMOJHEHHOE 3a1aHue - 1 6an
Brimonnenrie /3 Nel-6, . .
ToroBeiit TecT BKIouaeT 30 TeCTOBBIX 3aJaHUM,
N naGopaTopHbIX padoT Nel-6,
o Hrorosslii Tect o MPOIOJKUTENHLHOCTD TECTUPOBAHUS 45 MUHYT,
MToroBslit TecT mo Kypcy uepes LT 100 ohopMIiIeHE U cllada OTYETOB .
Kypcy uepe3 LT KoNMuecTBO OaioB onpezensercs no 100-6amnpHOi
0 1a00paTOPHBIM paboTam
Kasne
Nel-6
buner g nepecaaun 3ayera Mo XMMHUU COCTOUT 3 3
BOIIPOCOB: JIBa BOIPOCA TEOPETUIECKUE, TPETHH
BoIpoc - 3aja4a. [IpaBuiibHbIE OTBETHI HA BOIIPOCHI U
BEpPHO penieHHas 3aaada - 20 6ayioB, YaCTHIHO
/ToryckaroTcsi CTY€HTHI, HE
MpaBIJIbHBIE OTBETHI HA BOTIPOCHI U 337124y - 15
[lepecaaua 3auera mpenoaaBaTeto Ilepecnaua 20 HaOpasmme 40 6ayuI0B IO
o GaHHOB, YaCTUYHO BEPHBIC OTBETHI HA BOIIPOCHI U
HAKOIIUTCIIBHOMY PEUTUHTY o
HeperieHHas 3a1a4a - 10 0anoB, 4aCTHYHO BEpHBIN
OTBET Ha OJIMH BOIIPOC W HepelleHHas 3a/1a4a - 5
0aJu10B, OTCYTCTBHE BEPHBIX OTBETOB Ha BOIPOCHI U
HepeneHHas 3aa4a - 0 6aoB

Cxema pacuera HUTOTOBOM OIlEHKH:

Texkymuii peHTHHT (BCe 3aHATHS M TPOMEXKYTOUYHBIE TECThI) + Pe3ybTaT HTOroBoro
TeCTHPOBAHMS U BCe nenutcs Ha 2 + bb (ecim bb nipemycmotpensr)

®opma npoBeAeHus

MPOMEKXYTOYHOM aTTecTaluu

YcnoBus nonycka

Kputepuu u HOpMbI OLlEHKH

3a4€T

Bomonuaenue /13 Nel-6,
naboparopubix padboT Nel-6,
odopMIICHHE U cllaua OTYETOB IO
nabopatopHbiM pabotam Nel-6

(BauTCHO»

Texymuit petuHr coctaiuser 40 u
0oJ1ee 0asIoB

«HEC 3a4YTCHO»

Texymuii peTuHr coctaisieT meHee 40
0aIoB
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6. baHK TeCcTOBBIX 3anaHm"1 H PETIAMCEHT IPOBEACHHUA TCCTUPOBAHUSA

6.1. bank TecTOBBIX 3aIaHUH )il IPOBEIeHUS TECTUPOBAHUSA

Ha3zBanue 0aHKa TECTOBBLIX 3aJaHHH

KoanuyecTBo 3agaHuii B
0aHKe TeCTOBBIX
3aJaHu i

PazpaGoTunku

XMusa

2092 UlykpsiHoBa TatbsiHa EBrenseBHa, Tpormaa Mapuna AnekcaHapoBHA

6.2. PersiamMeHT npoBeeHUsI TECTUPOBAHUM

Ha3zBanue 0aHKa TECTOBLIX 3aJaHH I

KoauuecTBo
3alaHu i,
npeabABJIAEMbIX
CTYJAEHTY

HOMepa U HAMMCHOBAHUSA
pa3aejioB TeCTa

Ko.1-Bo 3apannii B
pasznene

Bpems Ha
TeCTUPOBAHHME, MUH.

MToroserit TecT mo Kypcy uepes LT (Xummus, TecT, HTOTOBBIN)

30

["aTbBaHMYECKHE DIIEMEHTHI

['viponu3 comei

/Trcconmanust 3JIeKTPOINTOB

lloHHOE NTpon3BEAcHUE

[Kiacchl HeOpraHUYECKHUX
COeTMHEHUI

[Koppo3ust meTasioB

(OCHOBHBIE 3aKOHBI XUMHUHU

NN R INININ

(OCHOBHBIE TIOHATHS U
OTIpEeIeeHNs XUMHUIECKON
TepMOAMHAMUKH

(OCHOBHBIE IOHATHS XUMHUH

TermoBoit 3PhEeKT XUMUIECKUX
[PEaKIMi, SHTAIBIHS PEaKIIUH,
PHTAJIBIINU 00Pa30BAHUS U
CropaHusi BEIeCTB, 3aKoH [ ecca

[IepBbIil 3aKOH TEPMOAMHAMUKH.

45
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[PacTBOpUMOCTD, IPOU3BEICHIE
ACTBOPUMOCTH

[PacTBOpBI HEANEKTPOIUTOB

CBoOoHas sHeprus ['mo0ca —
KPUTEPUI HAIPABIEHHOCTU
CaMOITPOM3BOJILHOTO Mpoliecca

Brusiare pakTopoB Ha CKOPOCTh
€aKINU

CKOpPOCTh XUMHUYECKUX PEaKIUil.

CriocoObl BbIpakeHus
KOHIIEHTPAIIMY PACTBOPOB

CtpoeHue atoma

X1MHUYecKast CBS3b

[ XMrueckoe paBHOBECHE

DNeKTpoNn3

OHTponus. Bropoii u Tperuit

3AKOHbI TCPMOJWHAMUKHN

R ININFPIN] -
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7. Kputepuu 1 HOpMbI OLIeHKH KYPCOBBIX padoT (IIP0eKTOB)

JlaHHBII pa3zaenn He MPeyCMOTPEH YYEOHBIM IJIAaHOM

8. IIpuMepHasi TeMaTHKA MMCbMEHHBIX padoT (KypCcoOBbIX, pedepaToB, KOHTPOIbHBIX,
pacyeTHO-IrpauIeCKUX H Ap.)

Ne

~
=]

Tembl

PacueTs! o opMysnaM U ypaBHEHUSIM

TepMOIMHAMUKA XUMUYECKUX PEAKIUI

KuHeTnka XUMHYECKUX pEaKLHil

CriocoObI BRIpaKEHHS KOHIICHTPAIIMU PACTBOPOB

CBOJiCTBa pacCTBOPOB

DIIEKTPOXUMUS

CTpoeHue aTOMOB

o|N|o|a|s~|w|N| R

Xnmudeckas CBsA3b. [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYJT

9. Bonnpocsl k 3a4eTy

Ne n/m

Bomnpocel

OCHOBHBIE TIOHATHSI XUMHH: BEIIECTBO, aTOM, MOJIEKYJa, JJIEMEHT, OTHOCHTEIIbHbIE aTOMHAs 1
MOJIEKYIIsIpHAsi MAacChl, MOJIIpHAs Macca, abCOIIOTHAsI Macca, MOJIb, YUCI0 ABOTajpo.

OCHOBHBIE 3aKOHBI XHMHUU: COXPAHEHHUSI MaCChl BEIIECTB, TIOCTOSIHCTBA COCTaBa, KPATHBIX
OTHOIIIEHU, 00bEMHBIX OTHOIIICHHUH, ABOTaIpO U CIEICTBHS U3 Hero, MeHieneeBa-
Knaneiipona, o0beiMHEHUH Ta30BBIN, MaplMaIbHBIX AaBieHUN JlanbpToHa.

XMMAYECKUHM SKBUBAJICHT: SKBUBAJICHT IMPOCTBIX U CJIOKHBIX BEIICCTB. MOJ'IHpHaH Macca u
MOHﬂpHBIﬁ 00BEM DKBHBAJICHTA BE€OICCTBA. 3aK0H YKBHBAJICHTOB.

OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COETMHEHUHN (OKCUIBI, KUCIOThI, OCHOBAHHUS, COJIN):
HOMEHKJIaTypa, KjJaccu(ukaliysi, OCHOBHbIE XUMUYECKUE CBOMCTBA, CIOCOOBI MOJTYYECHHUS.

OCHOBHBIE KJIaCChl OPraHUYECKUX COEAMHEHUN: HOMEHKIIaTypa, Kilaccu(uKalrs, OCHOBHbBIE
(buznueckue cBOMCTBRA.

Teopuu crpoenus atoma. Jlyanusm siexTpoHa. [[puHIn HeonpeaeIeHHOCTH.
KopnyckynsipHO-BOJTHOBAs TEOpUSI CTPOEHUSI aToMa. ATOMHas opourtains. CTpoeHue aroma:
[IpUHIMI HauMeHbIIel sHeprun, npasuia Kieukosckoro, npuniwn [laynu, npasuio XyHja.

HepI/IOI[I/I‘IeCKaH CHUCTCMaA JJIEMCHTOB: IICPHUO L, PAL, I'PpYIla, IIOATPYIIIIA. PaI[I/ch aTomMa,
DHCPTUA NOHU3AIUH, CPOACTBO K 3JICKTPOHY, SJICKTPOOTPULIATCIIb"HOCTD. rOpI/ISOHTaJIBHaH,
BCPTUKAJIbHAA, JUAroHaJlbHas IICPHO ANIHOCTDb CBOMCTB DJICMEHTOB Ta6J'II/II_IBI Menpaeneena.

XyMuyeckas CBS3b: BUIbI XUMUYECKON CBA3M (KOBaJICHTHAs, MOHHAS, METaJNTNYecKasi,
Bo0opoiHas ). OOpa3oBaHMe XUMUUYECKOM CBSI3U METOJIOM BaJIeHTHBIX cBsizeil. OOpa3oBaHue
XMMHUYECKOHN CBSI3U METOJIOM MOJICKYJISIPHBIX OpOUTANIEH.

FI/I6pI/I,[[I/IBaI_[I/I$I ATOMHBIX 0p6PITaJ'IeI>i HOCHTPAJIBHOTO aTOMa. HpOCTpaHCTBeHHOC CTPOCHUC
MOJICKYJI, HOHOB. TCOPI/IH 06IJ_II/IX BAJICHTHBIX ITAp 3JICKTPOHOB.

10

Xumuueckas TepMoAMHaMuKa. TepMoarHaMHUecKas cucTeMa (M30JMpOBaHHAs, OTKPbITAs,
3akpeITas). [lapameTprl coctosiHus. OyHKIMU COCTOSIHUSA. BHYTpEHHsIsI SHEprHs, TEIUIOTa,
padoTa. [1epBblii 3aKOH TEPMOAMHAMUKY U €r0 MPHIIOKEHHE K IIPpoIieccaM B HJICAIbHOM Ta3e:
N30 TEPMUUECKOMY, H30XOPHOMY, H300apHOMY.

11

OHTAIBIINS: O6p&30BaHI/I}I H CropaHus BCUICCTB, PCAKIIUH. TCHHOTBOpHaﬂ CIIOCOOHOCTb.
CTaH,Z[apTHOC COCTOAHHUE BE€OICCTBA. CTaHI[apTHBIe YCJIOBUA. CTaH,Z[apTHaH OHTAJIBIINA:
O6pa3OBaHI/I${ 1 CrOpaHus BCHICCTB, pCAKIINU. 3akoH FCCCEL, clieicTBUe U3 3aKkoHa ['ecca.

12

BTopoii 3aKOH TEPMOJMHAMUKU. DHTPONUS KaK (QYHKIUS COCTOSHUS CUCTEMBI.
TepMoanHaMuuecKasi BEpOATHOCTb. TpeTuii 3akoH TepMoinHaMuKH. CTaHapTHAs SHTPONHUS

14




BCIICCTBA, PCAKIUU.

13

Kpurepuil HanpaBIEHHOCTH CaMOIIPOU3BOJIBHOTO NPOIECCa B 3aKPBITOM cUCTeMe: CBOOOJHAs
pHeprus [ n66ca. DTanbIUiHBINA 1 SHTPONUHHBIN GakTopsl. DHeprus [ n66ca oOpazoBaHus
BEIIECTBA, PEAKIIUU.

14

Xrmuueckas kuHeTuka. CKOpOCTh PeaKkIMi B TOMOT'€HHOM U F€TEPOreHHON CUcTEMaXx.
['eTeporeHHbie peakiu: 0COOCHHOCTH NMPOTEKAHUM (CTAANH T€TEPOTeHHBIX PEAKIIHA).
AncopOumsi, tecopOnus, KOHBEKIHS, TUPPY3HsL.

15

BiusiHue KOHIIEHTpAMK Ha CKOPOCTh XUMUYECKONW peakuu. 3aKOH JAEHCTBYIOIKUX MaccC s
FOMOTEHHBIX U T€TEPOreHHBIX peakuui. KoHCTaHTa CKOPOCTH XMMUYECKOM peakunu. BinsHue
TaBJICHUSI HA CKOPOCTh XUMHUYECKOW PEAKIIMH.

16

Biusinue TemmnepaTypsl Ha CKOpOCTh XuMuueckou peakuuu. [Ipasuiio Baut-I'odda.
Temnepatypuslii koaduueHT. YpasHenue Appennyca. [IperskcrnoHeHIManbHbIHN
MHOKHMTEIb. DHEPIrUsl aKTUBAIMKM. AKTUBUPOBAHHbBIN KoMIUleke. Onpeienenne SHepruu
AKTUBALMU TpauYeCKUM U pacue€THBIM METO/IaMU. DHepreTudeckas 1uarpaMMa XUMHUYECKOTO
[porecca.

17

Karanu3. BausiHue katanu3atopoB Ha CKOPOCTh XMMHUUYECKOH peakuuu. THruGuTopsl,
[TPOMOTOPBI, KATATUTUYECKUE B

18

OOpaTuMble 1 HEOOpAaTUMbIE XUMUYECKHE peakiiui. XUMHYecKoe paBHOBecHe. PaBHOBecHBIe
KOHLIEHTpalKs U napuuaibHoe AaBienne. KonctanTel paBHOBecus oOpatumoit peaknuu: Kc,
Kp u cBsi3b Mexay HUMH. CBSI3b MEX/1y KOHCTAaHTOM paBHOBECHSI 00paTUMOM peakiuu 1
bHeprueil ['nu60ca.

19

q)aKTOpBI, BJIMATOIIME HAa CMCHICHUC XUMHUYCCKOTO PaBHOBECHA: KOHLICHTPALUA, 1aBJICHUC,
remneparypa. [Ipunnun Jle-Illatense.

20

PacTtBOpbI. CrIOCOOBI BBIpaKEHHsI KOHLIEHTPALMK PACTBOPOB: MaccoBast 10JIsI, MOJIIpHas,
HOpMaJbHasl, MOJISUIbHAS, TUTP, MOJIbHASI JIOJIS.

21

XuMuyeckue paBHOBecus B pacTBopax. CosibBaTalisi: MOJEKYIspHAs TUCCOLMAIINS,
00pa3zoBaHUE CONBBATOB, HOHU3ALIMS, AIEKTPOJIUTHYECKAs qucconnanus. HeanekrpoauTsl u
PIIEKTPOJIUTHI.

22

[Iporiecc pacTBOpeHUs: pa3pylIeHHEe XUMHUECKUX U MEKMOJIEKYISIPHBIX CBS3€H, XMMHUECKOe
B3aMO/ICHCTBUE PACTBOPUTEIISI C PACTBOPSIEMBIM BEIIECTBOM, CAMOIIPOU3BOJIHLHOE
[epeMelMBaHue PAaCTBOPA. DHTAIBIIMY PACTBOPEHHUSI BEILIECTBA, HAXOIALIETOCS B PA3IMYHBIX
arperaTHbIX COCTOSIHUSX. PacTBOPHMOCTH BellecTBa, HACHIIIEHHBIH pacTBOpP.

23

PacTBOpBI HEAIeKTPOIUTOB. [lepBbiii 3akoH Payns: naBieHne HACBHIEHHOTO Mapa HaJ
[pacTBopoM. BTopoii 3akoH Payis: 3amep3anne u kuneHue pactBopoB. 3akoH Bant-I'odda:
ocMOC.

24

PacTBOpBI 35IEKTPOIUTOB. DJIEKTpoaUuTHYECKas qucconuanus. CTeneHp 1ucconualuu.
KoncranTa nucconnanuu. 3akoH passenenus OctBanbiaa. M3otonnyeckuit koadduiment.
3akonbl Bant-I'odda u Payns nyist snexTponauTos.

25

HMonHoe npoussenenue Boabl. pH pactBopa.

26

HpOI/ISBeI[eHI/IC PaCTBOPUMOCTH. YcaoBue 06p8.30BaHI/I$I ocaaka.

27

FI/II[pOJ'H/IS COJIEH: 110 KaTUOHY, 110 aHUOHY, I10 KaTUOHY U IO aHUOHY. KoHncranra TuapoJm3a,
CTCIICHb ' APOJIN3a.

28

I[I/ICHepCHLIe CUCTCMBI. KJ'IaCCI/I(i)I/IKaI_II/I}I AUCTICPCHBIX CUCTEM: I10 PA3MEPY HaCTHUL]
,Z[HCHGpCHOfI cba3a, IO arperaTHoMy COCTOAHUIO ,Z[HCHGpCHOfI (1)2131,1 n I[HCHCpCPIOHHOfI CpCabl.
CriocoObl MOJIYYCHUA NUCIICPCHBIX CUCTCEM.

29

Komnonansle pactBopbl. CTpOEHHE MULIEIUIBL: arperar, iApo, NOTCHIMAJIONPEAEIAIONINE HOHBI,
a1cOpOLIMOHHBIN ci0H, T dy3noHHBIH coi. CBOWCTBA KOJUIOMIHBIX PaCTBOPOB.
Koarymsus. Koarynupytomas ciocoOHOCTb 3J€KTPOJIUTOB.

30

CriocoObl BBIJICIICHHUA U OYUCTKH BCIICCTB.

31

OKHCITMTEIbHO-BOCCTAHOBUTEIBHBIC PCaKInu.

32

QHCKTPOXI/IMI/ILICCKI/IC IPOLCCCHI. Bo3HukHOBEHHE OJICKTPOJHOT'O IMMOTCHIMAJIA.

33

["anpBaHMYECKUE DIIEMEHTHI. Y paBHeHUE HepHcera.
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34 [DnexTpoJin3 paciuIaBOB M BOJAHBIX PACTBOPOB.

35  [3akoHsbI 3neKkTpom3a. [[puMeHeHne SIeKTPoIH3a.

36 Koppo3us MeTaioB: BUIbI KOPPO3UH (XUMHUUECKAs, JIEKTPOXUMUYECKas,
MUKpOOHOIOTHYeCKast, paJHOIMOHHAs)

CriocoObl 34U TBI MCTAJJIOB OT KOPPO3UU: JICTUPOBAHUC, 3AIIUTHBIC ITIOKPLITUA, ITPOTCKTOPHAA
3alTa, IpPUMCHCHHUC I/IHFI/I6I/ITOpOB.

37

10. ®oH OLIEHOYHBIX CPEICTB /sl MPOBeeHUs MPOMEKYTOYHOM aTTecTallul
00y4aromuXxcs mo AMCUUIJInHe

10.1. ITacnopt ¢GoHIAa OLIEHOYHBIX CPEICTB

Ne i/t

KonTposmpyembie
paszaeJibl (TeMbl)
JMCIUTLINHbI

Koa xonTposmpyemoid
KOMIIETeHIIMM (WM ee
YACTH)

HaumenoBanue
OLICHOYHOI'0 CpeaCcTBa

Monyns 1.
CTpoeHHuE U CBOKCTBA
BelecTBa

OIIK-4

CoOecenoBaHue 1o
TEOPETUYECKOMY
Marepuany. Belmonnenue
J13 Nel, BeITIOSTHEHHE,
[OJrOTOBKA OTYETa U
3aluTa JIabopaTopHOn
paboThl Nel, BEITIOJIHEHHE
KOHTPOJIBHBIX pa0OT HA

[TPAKTUYECKHUX 3aHATUAX
Nel, 7, 8

Moyinb 2.
TepmonuHamMuka u
KUHETHKA XUMHYECKUX
[TPOIIECCOB

OIIK-4

ColOecenoBaHue 1o
TEOPETHICCKOMY
Matepuany. Beinosinenue
J13 Ne2, 3, BeIIIOJIHEHHE,
[10JITOTOBKA OTYETOB U
BaIuTa J1a00PaTOPHBIX
padot No2, 3, BeINIOJTHEHNE
KOHTPOJIBHBIX pabOT HA

[TPAKTUYECKUX 3aHATUAX
Ne2, 3

Monyns 3.
PacTBOpBI M TUCTIEPCHBIE
CUCTEMEI

OIIK-4

CobecenoBanue 1o
TEOPETUUECKOMY
MaTepuany. Beinosinenue
1]13 Ned, BEITIOJTHEHHE,
[10JIrOTOBKA OTYETa U
3aluTa J1adopaTopHOH
paGoTbl Ned, BBITIOJTHEHHE
KOHTPOJIBHBIX PadoT Ha

MPAKTUYCCKUX 3aHIATUIX
No4, 5

Monayns 4.
DIIEKTPOXUMUYECKUE
[IPOIIECCHI

OIIK-4

CoOecenoBaHue 1o
TEOPETUIECKOMY
MaTepuaiy. BeimosiHeHHe
J13 Ne5, 6, BBIIOIHCHHE,
[10JIFOTOBKA OTYETOB U

3anuTa 1ab0paTopHBIX
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KoHnTpoJsmmpyemsle Kox konTposmpyemoi
Ne n/m pa3aeJnbl (TeMbl) KOMIIeTeHIMHU (WU ee
AUCHUTINHBI YaCTH)

HaumenoBanue
OLICHOYHOI'0 CpeacTBa

pabot Ne5, 6, BeINOJTHEHNE
KOHTPOJIBHBIX PadoT Ha
[IPAKTHYECKOM 3aHATUU Neb

10.2. Tunosbie KOHTPOJBHBIC 3a/IaHUSI UJIM HHBIC MaTEpHUaJIbl, H606X0le/lele AJIA OICHKH
3HaHHﬁ, yMeHHﬁ, HABBIKOB " (l/l.]'ll/l) OnbITa ACATECJIBHOCTH, XaPAKTCPUIYIOIIHUX ITAIIbI
(l)OpMI/IpOBaHI/Iﬂ KOMHeTeHIIl/Iﬁ B IIpoaecce 0CBOCHUA 06pa3OBaTeJILHOﬁ nmporpamMmmabl

10.2.1. KomnjieKT MaTepuaJioB 1Jsi co0ece10BaHUSA:

Ne n/mm ‘ Bonpocsl
Monyas 1. CTpoeHue U CBOHCTBA BellleCTBA
1 OcCHOBHBIC TIOHSITUSI XUMHUHU: MOJIEKYJIa, aTOM, JJIEMEHT, BEIIECTBO (MPOCTOE, CI0KHOE),

sMIUpHUyecKas, rpapuyeckas, MOJEKYIspHas (OpPMyNbl BEIIECTBA, XUMHUYECKas pPEaKIMs,
CTEXHOMETpUYeCcKil K03hunreHT

2 Knaccudukanus w HOMEHKIATypa HEOPTaHUYECKUX COCAUHEHUN: OKCHIBI, KHUCJIOTHI,
OCHOBAHWUs, COJIN
3 Crexuomerpusi. 3aKOHOMEPHOCTH U3MEHEHUS U CIIOCOOBI ONIPEIENIEHNS KOJIMYECTBA BEIIECTBA.

OcHoBHble ompezaeneHus: (GopMyabHas €IMHUIIA BEIECTBA, MOJb, MMOCTOSHHAs ABOTraapo,
MOJISIpHAsi Macca, MOJISIPHBIM 00beM, MOJISIpHAsl Macca XMMUYECKOT0 SKBUBAJIEHTa, MOJISIPHBIH
00BbEM XMMHUYECKOTO SKBUBAJICHTA.

4 KonnuecTBeHHbIE 3aKOHBI MPOTEKAHMS XUMHUUYECKHX PEAKIUH: COXpAaHEHUS MAacChl BEIIECTB,
MTOCTOSTHCTBA COCTaBa, KPAaTHBIX OTHOIIEHUH, 00BEMHBIX OTHOIIEHUH, ABOTQIPO U CIEACTBUS
n3 Hero, MenneneeBa-Knanelipona, 0OBEAMHEHHW TAa30BBIM, MapUUAIbHBIX JABJICHUN
JlanpTOHA, 3aKOH SKBUBAJICHTOB.

5 OcCHOBHBIE TOJIOKCHHMsI KBAaHTOBOW  MEXaHWKH: KBAaHTOBAaHWE DHEPTHUH, MPUHIUII
HEOIPEACICHHOCTH.

6 KBaHTOBBIE YKCIIa: TJIaBHOE, OpOUTATBLHOE, MATHUTHOE, CITMHOBOE.

7 [IpuHIHUIIBI TOCTPOCHHMSI DJIEKTPOHHON CTPYKTYPBI aTOMOB 3JIEMEHTOB: MPHUHIIMIT HAaUMEHbIIEH
sHepruw, npasmia Kineukosckoro, mpunnu [laynu, npaBuio XyHpa.

8 ITepuomuueckuii 3akoH u llepuoanueckas cucteMa XuMHYecKux odnemeHtoB J[.U.
MenpeneeBa: nepuo, psj, rpymia, MoArpyIa.

9 [Tepuoaudeckoe M3MEHEHHE HEKOTOPHIX CBOMCTB aTOMOB XMMHUYECKHX JJIECMEHTOB: aTOMHBIN
paanyc, SHepPrus MOHU3AIMH, CPOJCTBO K JIEKTPOHY, JIEKTPOOTPUIIATEIHHOCTb.

10 OCHOBHBIE  XapaKTEPUCTUKH XUMHUYECKOW CBSI3U: DHEPrusi CBSA3M, JUJIMHA  CBA3H,
HaIPaBJICHHOCTH CBSI3U, YTOJ CBSI3U.

11 KBanToBo-MexaHWUYECKHE MPEACTABICHUS O TMPUPOAEC XUMHUUECKOM CBsi3u. (OCHOBHBIE
OIMCAHHs KOBAJIEHTHOM CBS3H.

12 HeBaneHTHBIE THITBI CBS3€l: MOHHASA, MeTalIndecKas.

MoayJs 2. TepMoauHAMUKA M KHHETHKA XHMHUYECKHX MPOLECCOB
1 OCHOBHbBIE TIOHSATUA W OMNpPEACNICHUS XUMHYECKON TEPMOJMHAMUKH: TEPMOJIMHAMHYECKas

cucreMa (M30JIMPOBAaHHAs, OTKpBITas, 3aKkpbiTast), (paza, TOMOTEHHbIE M T'ETEPOreHHBIC
CHCTEMBI, NapaMeTpbl COCTOSIHUS (PKCTEHCHBHbBIC, HWHTEHCHUBHBIE), (YHKIMH COCTOSHHUS,
XUMUYECKUH  TePMOJMHAMUYECKUH  mpouecc  (CaMONMpPOM3BOJIBHBIN,  paBHOBECHBIH,
HEpaBHOBECHBIH), (a30BbIi Nepexo], BHYTPEHHSS SHEPrus, TEIoTa, paboTta

2 IlepBbIii 3aKOH TEPMOJMHAMUKHA M €ro MNPHUIOKEHHE K IpoleccaM B HICAIbHOM Tase:
M30XOPHOMY, H30TEpPMUYECKOMY, H300apHOMY
3 [lonsitue TemnoBoro »s¢ddexkra XUMHUYECKOH peakuuu: TemaoBoil 3¢p¢exT peakuuwy,

TCPMOXUMHUYCCKOC W TCPMOAWMHAMUYCCKOC YPABHCHUS, CTAHAAPTHLIC TCPMOAWMHAMUYCCKHC
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YCJIIOBUS, CTaHAApPTHAA SHTAJIBIIUA PCAKIIUN

4 CrangapTHBIC SHTAIBINKA 00pPa30BaHUS M CTOPAHUSI BEIICCTB

5 3akoH ['ecca u cielCcTBUS U3 HETO

6 Bropoii 3aKk0H TepMOJMHAMUKN. DHTPONUS KaK (QYHKIUS COCTOSHUS CUCTEMBI

7 Tperuii 3ak0H TEpMOAUHAMUKU. AOCOJIIOTHBIE 3HAYEHHsI CTAaHAAPTHBIX SHTPOIIUH BELIECTB

8 Kpurepun HanpaBieHHOCTH caMONIPOU3BOJIBHOTO MPOIIECCA B 3aKPHITON CUCTEME

9 Kunernka xummnueckux peakiinii. OCHOBHBIE IOHSTHSI U ONIPEIEIICHUS

10 OCHOBHOM NOCTYJIaT XUMUYECKON KUHETHKHU

11 BnusiHue TemnepaTtypsl Ha CKOPOCTh XUMUYECKUX PEaKIMM

12 TeopeTnueckue nmpeicTaBIeHMs O CKOPOCTSX 3JIEMEHTAPHBIX PeaKLMi

13 Oco0eHHOCTH KMHETHKH T€TEpPOTEHHBIX peakiuii. Peaknny Ha rpaHuie pasziena TBepAoe Telo
— Ia3 U TBEPJOE TEJIO — )KUJIKOCTb

14 OcHoBbl Katamu3a. OCHOBHbIE TIOHATUS U ONpeneseHus. MexaHu3Mbl MPOTEKaHUs
KaTaJIUTHYECKUX peaklui

15 Xumuyeckoe paBHoBecue. OOpaTuMble M HEOOpaTUMble XUMHUYECKHE peakuuu. Buaesl u
OCOOEHHOCTH XMMMUYECKOTO paBHOBecHs. KoJiMyecTBEHHbIE XapaKTEPUCTUKH XUMHUYECKOTO
paBHOBECHS

16 Brnusiane pasnuuHbIX (aKTOPOB Ha XUMHUYECKoe paBHOBecue. OCOOCHHOCTH OMHCAHUS
paBHOBECHS B T€TEPOr€HHBIX CUCTEMAaX

Moayab 3. PacTBOpbI M IUCIIEPCHBIE CHCTEMbI

1 OO6mme cBoiicTBa pacTBOpoB. OCHOBHBIE TIOHATHS U OTIPEICIICHUS

2 TepmoarHaMHYeCKHe XapaKTePUCTHKH TpoIiecca 00pa3oBaHUs PaCTBOPOB

3 KosmurarusHele cBOWCTBa pacTBOPOB

4 Bnusinue pa3nuyHbix pakTOpOB HA CBOMCTBA PaCTBOPOB AIIEKTPOIUTOB

5 Jluccormarust ciabbIX 3JEKTPOJIUTOB

6 PacTBOpPBI CHIIBHBIX 3JIEKTPOJIUTOB

7 HonHble paBHOBECHS B BOJHBIX PACTBOPaxX 3JIEKTPOJIUTOB

8 ['uaponus coseit

9 IIpousBeneHne pacTBOPUMOCTH

10 Hucnepcusie cuctembl. Kiaccudukanus IJUCIEPCHBIX CUCTEM: IO pa3Mepy 4YacTHIl
JHcrepcHoi ¢asa, o arperaTHOMY COCTOSIHMIO TUCTIEPCHOM (a3bl U AUCTIEPCUOHHOM Cpeibl

11 CriocoObl MOTy4YeHUS JUCTIEPCHBIX CHCTEM

12 Komnouansie pactBopbl. CTpoeHHE MHIEIUIBL: arperar, SApo, MOTEHIUAIONpPEICIIIonne
HOHBI, aJICOPOIIMOHHBIN CIIOH, TU(HY3UNOHHBIN CIIOM

13 CpoiictBa  koutouAHBIX  pacTtBopoB. Koarymsuus.  Koarynupytomas — cnocoOHOCTH
AJIEKTPOJIUTOB

MoayJib 4. DJIeKTPOXUMHYECKHE NIPOLEeCChI

1 OKHUCIUTENHbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH

2 DNEeKTPOHbIE TPOIECCH: OCHOBHBIE ONPEIeIICHUS

3 3akonbl Dapajes

4 [ToTeHIMAaNBl STEKTPOXUMUYECKON cUCTEMBI. JIBOWHOM 3NIEKTPUUECKUN CIIOH.

5 CrangapTHbI BOJOPOIHBIM MIEKTPOA. P cTaHIapTHBIX 3JIEKTPOIHBIX NOTEHIINAIOB
MeTaluIoB. YpaBHeHue HepHera

6 XUMHUYECKUE U KOHIIEHTPALMOHHBIE TaJIbBaHUUYECKHUE AJIEMEHThI. DneMeHT Januaist-SAkoou

7 Onexrponus. [loreHnman pa3noxeHus, NOCIEN0BATENBHOCTD IPOLIECCOB HA DIIEKTPOIaX

8 Knaccugukarus Koppo3nOHHBIX cpell, pa3pylleHui 1 mporeccoB. [lokazaTenu CKOpocTH
KOPpPO3HH

9 XUMHYECKasi KOPpO3Usi: BUABI U PA3HOBUIHOCTH

10 DNEKTPOXUMHUYECKas KOPPO3Hs: IPUUMHBI U MEXAHU3M BO3HUKHOBEHUS

11 3amuTa OT KOPPO3UH: JIETMPOBAaHUE METAININYECKMX MAaTEPUAIOB; U3MEHEHHE COCTABA U

CBOMCTB KOppO3I/IOHHOI>'I CpCAbl; JICKTPOXUMUYCCKAA 3alllUTa: BUJAbI U MCXaHHU3M ﬂCﬁCTBHH;

3aIUTHBIC IOKPBITUA: BUIABI, MCTOAbl HAHCCCHUA U obiactu IMIPUMCHCHU A
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10.2.2. KommieKT HHAMBUAYAJBHBIX JoMamHux 3aaanuii (M3) k 1adopatopHbiM padoTam
Nel-6

Bapuanr 1

Jaé. paé. 1. Ocnoenbie Knaccovl HEOP2AHUUECKUX COCOUHEHUT

1. HasoBwuTe 1o MeXIyHApOIHONW HOMEHKIAType cieayromue BemectBa: Oz, Fe03, Ca(OH).,
H2SOq.

2. Paccumraiite 00bem 20 kr ammuaka (NH3) mpu H.y.

3. Paccumraiite 00beM, KoTOpbI 3aauMmaeT 150 r ammuaka (NH3) mpu 330 mm.pr.cT. m 47°C.

4. PaccuutaiiTe 00beM BO31yXa, HEOOXOAMMBIM It Ckuranus 1 kr 96 %-Horo cmupra
(C2HsOH).

5. Omnpenenuts maccy kapoamuga NH2CONH2, kotopas nmotpedyercs uTodbl BHECTH B ouBy 70
KT a30Ta.

Jlab. paé. 2. Onpedenenue Inmanvnuu peaxyuu

1. Berunciure aH' B peakumn: 2PhS( + 302 <> 2P0 + 2SO0z, eciu

AH %gp, KJIK/MOIB -220 0 -102 -297

Sﬁp) NHs, ecnu ipu oOpazoBanuu 34 T

2. Paccuuraiite sHTanbnuio oopazoBanus (aH
BhIICTMIOCH 92 KJ[X Tema.

3. Vxkaxwute 3HaK AH B mporieccax: a) ropenue 6eH301a; 0) paciierieHHe yrieBOA0PO/IOB;
B) HEHTpaIM3aIKsI CEPHOM KUCIIOTHI THAPOKCUIOM HATpPHS.

Jlab. pao. 3. Ckopocmb xumuueckux peakyuil. Xumuueckoe pagrnosecue

1. Bbipazute MaTeMaTHUeCKH CKOPOCTH NpSIMOW M OOpaTHOM peakiuil, NpOTEKaloUuX B
romorenHoi cucreme: NO + Oz <> NO..

2. BobIpazuTe MaTeMaTH4EeCKHM CKOPOCTHM MpsIMOM M OOpaTHOM peakuui, NPOTEKaIoIUX B
rereporennoi cucreme: HaOqy + Al <> Al2O3) + Hog.

3. Hamumurte ¢opmyny [uisi BBIYMCIEHHS KOHCTaHTHI paBHOBecHs peakuuu: Nogpy + Hoypy <
NH3 .

4. B xakoM HampaBJeHUHU OyJIeT cMemaThcsi paBHOBecue obpaTtumoit peaknuu: CaCOs «» CaO +
CO2 npu MOBBIIIICHUHU TEMIIEPATypPbI?

Jlab. paé. 4. Pacmeopul 31eKmpoaiumoes

1. Vkaxwure, kakue u3 coneii SNCly, NaxSOs, AI(CH3COQ)3z rumponusytorcsa? Hamuimmre mis
HUX MOJIEKYJISIpHBbIE M WOHHBIE YpaBHEHHUs THIpoiu3a. Ykaxute xapakrep (pH) cpenst B
pacTBOPE KAXKIOW U3 COJIEH.

2. PaccuwmraiiTe cTrenenp auccomuaruu 6opHoit kuciaorel HBO3, B 0,01 M pactBope, ecnu K, =
5,8 10710,

3. Omnpenemure pH Bomubix pactBopoB HCl u HCN (K, = 7,9 - 109), eciu ux koHueHTpanus
paBHa 0,05 Momb/m.

4. Paccuuraiite pactBopumoctb AgBr (Monb/i1) mpu KOMHATHOM Temriepatype, ecnu [1IP = 4,4 -
10713,

Jlab. paé. 5. OkucnumenbHo-60CcCMAHOBUMENbHBIE PDEAKUUU

1. [Topbepure kodDPHUIHEHTH METOIOM JIEKTPOHHOTO OallaHCa B YPaBHEHUSIX PEaKIIUM:
Fe(NOs3)2 + O2 + H2O — Fe(NO3).OH
Hs10s — 1,05 + O2 + H20
K>Se + NaNOs; — K»5eO4 + NaNO»

2. CocTaBbTe ypaBHEHHUE PEaKLUH U Mo0epuTe KOI((HUIIUEHTH METOI0M JIEKTPOHHOTO

Oananca:

MOHOOKcuJ yriaepoja + xnopun namwtanus (II) + Boga — namnanuii + nuokeun yriepoaa + ...

Jaé. paé. 6. Koppo3us memannos u 3auiuma om Koppo3uu
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1. B kakom u3 kontakToB: a) Fe/Pb; 6) Mg/Be; B) Sn/Cu ckopocTth koppo3uu Oojbiine? OTBET
MOJATBEPANTE PACUETAMHU.

2. B KOHTaKTe ¢ KaKMMHU U3 yKa3aHHBIX MeTaioB Fe sBisercs anogom: Mn, Ni, Cu?

3. CocraBbTe cxeMy paOOThI (KaTOIHBIA M aHOIAHBIN MPOIECCHl) rajbBaHomapsl Zn/Fe B Kucion

cpene.

Bapuanr 2

Jlab. paé. 1. Ochosnble Knaccol HEOPZAHUYECKUX COCOUHEHUTL

1. HasoBwute mo MexayHapoHol HoMeHKIaType ciaeayromue BemiectBa: Al(NOsz)3, N2, CuCly,
Baz(POa4)a.

2. 1 nraza (a.y.) Becut 1,96 r. Paccunraiite Mmaccy 5 Moseii 3Toro rasa.

3. PaccumraiiTe Maccy yIJIEKHCIIOro Tasza, 3anumaromero oosem 1 M3 mpu 100°C u naBnenuu 5
aTM™.

4. PaccuuraiiTe 00beM alleTUIeHa NpPU H.y., KOTOPbI MOKHO nonyuuTh U3 1 kr 85% kapbuna
kanpius: CaCz + H2O — Ca(OH)2 + C2Ho.

5. Omnpenenute Maccy pynbl, conepxkarieit 85% Fez04, HeoOxoaumo it momydeHus 1 T xxenesa.

Jlab. paé. 2. Onpedenenue Inmanvnuu peaxyuu

1. Beruuciaure AH‘; B peakiuu: 2B2S3) + 902 <> 2B203) + 6SO2r), ecu

AH%gp, KJI5K/MOIB -252 0 -1254  -297

0

o5, ) NHs, ecnu ipu oGpasosanuu 1,7

2. Paccuuraiite sHTanbnui0 06pazoBanus (aH

BhIICTMIOCH 4,6 KJ[X Tema.

3. Vkaxwure 3Hak AHC B mponieccax: a) ropenye aloMUHUS; 0) paclienIeHle KpaxMana; B)
HENTpanu3anus COJSTHOW KMCIOThI THIPOKCHIOM KaJusl.

Jlab. paé. 3. Ckopocmb xumuueckux peakyuil. Xumuueckoe pagrnosecue

1. Bbipazute MaTeMaTHUeCKH CKOPOCTH NpSIMOW M OOpaTHOM peakiuil, MNpOTEeKalolUuX B
romorenHoi cucreme: CO + H20 « CO: + Ha.

2. BobIpazuTe MaTeMaTH4EeCKHM CKOPOCTHM MpsIMOM M OOpaTHOM peakiui, NPOTEKaIIIUX B
reteporenHoi cucreme: HoO) + Few) <> Fe203x + Haw).

3. Hamwumurte ¢opmyny [uisi BBIYMCIEHHS KOHCTAaHTHI paBHOBecHs peakuuu: Nogpy + Oz <>
NO2(y).

4. B xakoM HampaBjeHUHU OyaeT cMemaThes paBHoBecre ooparumoit peakiuu: NO + Oz « NO»
IIPU MOBBIIIEHUH TEMITepaTyphi?

Jlab. paé. 4. Pacmeopul 31eKmpoaumos

1. Vkaxwurte, kakue u3 coneir ZnCly, BaSO4, Cr(CH3COO)s ruaponusyrorcs? Hanumwmre ms
HUX MOJICKYJISIpHbIE M HOHHBIC ypaBHEHUS THApoin3a. Ykaxute xapakrtep (pH) cpenst B
pacTBOPE KAXKIOU U3 COJIEH.

2. Paccuwmraiite crenens auccormaiuu 6opHoi kucinoTel HBO3, B 0,001 M pactBope, ecnu K, =
5,8 10710,

3. Ompenenure pH Boaubix pactBopos HCl u HNO: (K, = 4,6 - 10%), eciiu ux KOHUEHTpalus
paBHa 0,025 mMob/m.

4. PaccuuraiiTe pacTBOPUMOCTH ZnS (MOJB/T) pU KOMHATHOW Temmepatype, eciu 1P = 1,6 -
10724,

Jlab. paé. 5. OkucnumenbHo-60CCMAHOBUMENbHBIE PDEAKUUU

1. [Topbepure kodDPHUIHEHTH METOIOM JIEKTPOHHOTO OallaHCa B YPaBHEHUSIX PEaKIIUM:
Caz(P0Os)2+ C + SiO2 — CaxSiOs + P4 + CO
(NH4)2Cr207 — Cr203 + N2 + H20
RhFe + Cl; — RhFs + CIF

2. CocTaBbTe ypaBHEHHUE PEaKUH U Moa0epuTe KO3 (HUIIUEHTH METOAOM 3JIEKTPOHHOTO

Oananca:
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xJjiopat kanus + okcug mapranua (IV) + ruapokcua kanust — MaHraHat Kajius + XJIOpU Kaaus +

Jaé. paéb. 6. Koppo3usa memannos u 3auguma om Koppo3uu

1. B kakom u3 koHTakToB: a) Fe/Zn; 6) Mg/Ba; B) Ni/Cu ckopocts koppo3uu Oobiine? OTBET
MOJATBEPIANUTE PACUETAMHU.

2. B KOHTaKTe ¢ KaKMMH U3 yKa3aHHBIX METAJJIOB aIIOMUHMIA siBiisieTcst anogoMm: Mn, Ni, Cu?

3. CocraBbTe cxeMy pabOThI (KaTOMHBIM M aHOIHBIN Mpoliecchl) ragbBaHonapbl Ph/Fe B kucmoi

cpene.

Bapmuanr 3

Jlab. paé. 1. Ocnosnble Kaccovl HEOP2AHUYECKUX COCOUHEHUT

1. HazoBuTe 1mo MexmayHapoIHOW HOMEHKIAType cieayromue Bemectsa: MnO, MnOsz, MnOy,
Mn2Os.

2. Paccuwuraiite maccy 200 11 a30Ta npu H.y.

3. PaccuuraiiTe MOnspHYI0 Maccy rasa, ecau 24 r ero npu 2°C u 202650 Ila 3aHMMa0T 00bEM
0,0056 M,

4. PaccunTaiiTe KOJIMYECTBO YIIEKHUCIOro ra3a (J1) mpu H.y., 00pa3yroIIerocs npu CxXUranuu 1 i
yrapHoro rasa B 1 11 Bo3ayxa.

5. PaccuuTaiiTe KOJUYECTBO BEIIECTB B PEAKIUU (H.Y.):

Zn0 + C - Zn + CO
800 kr 200kr X,Kr Yy,
Jlao. paé. 2. Onpedenenue Inmanvnuu peaxyuu
1. Beruucaure AHOP peakuu: 2H2Sq) + 302y <> 2H200) + 2SO0 ecnu

aH s, KJIx/Momms  -21 0 -285 -297

o 0
2. Paccuuraiite sHrambnuio obpaszoanus (aH,;,) xnopuma marmms (MQClz), ecan npu

obpazoBanuu 19 r ero Beigenmiocsk 128 kJx.

3. Vkaxwure 3Hak AH® B mpomeccax: a) pasnoikeHHE BOJBI Ha KHCIOPOJ M BOJOPOX; O)
pazioxxeHue kapOoHaTa KaJbliMs Ha OKCUJ KalbLUsi U AMOKCHU]l YIJIEpOJa; B) PaCTBOPEHHE
CEpHOM KUCJIOTHI B BOJIE.

Jlab. paé. 3. Ckopocmb xumuueckux peakyuil. Xumuueckoe pagrnosecue

1. BeIpazute MaTeMaTHuecKu CKOPOCTHU MPSMOM U 0OpaTHOM peakinii, MPOTEKAIOIIHNX B
romorenHoii cucreme: CO + Clz «+» COClo.

2. BoIpa3uTe MaTeMaTHUECKH CKOPOCTH MPSMOM 1 0OpaTHOM peakiinii, MPOTEKAIOIIHNX B
rereporenHoit cucrteme: CUO) + Har) <> CUuy + H20(r.

3. Bripazute hopmyiy IS BEIYUCISHUS KOHCTAHTHI paBHOBeCHs peakiuu: CSyx) + Oz <>
COx(r) + SO2(y).

4. B xakoM HampaBJICHHH OyJeT cMemaThes paBHOBecue oopaTtumoit peakiuu CH3OH + Oz «
CO2 + H20; AH<0 npu noBeIllieHUH TeMIiepaTypbi?

Jab. pab. 4. Pacmeopbul 31eKmpoaumos

1. Vkaxwure, kakue u3 coserd Al2Sz, Zn(NO3)2, K2SO4 ruaponmsyrores? Hanumure
MOJIEKYJISIPHBIE M MIOHHBIE YpaBHEHUS THApoNn3a. YKaxkute xapakrep (pH) cpenst B
pacTBOpax 3TUX COJIEH.

2. PaccuwmraiiTe crenenp auccormanuu ykcycHoi kuciotel CH3COOH, ecnm koHIeHTpaus
pacteopa 0,01 mons/n, K;=1,8-107,

3. Ompenenure pH Boaubix pactBopos HNO3 u HNO2 (K, = 4,6 - 10%), ecnu ux KOHUEHTpaLys
pasHa 0,0075 moub/m.

4. PaccuuraiiTe pactBopuMocTh xsopuaa cepedpa AgCI (monb/n) npu koMHATHO# Temneparype,
eciu IIP = 1,56 - 1071°,

Jab. pab. 5. Okucrumenvho-60ccmanosumebHovle PeaKyuu

1. [Ton6epure KO PUIHMEHTH METOIOM SJIEKTPOHHOTO OajaHca B ypaBHEHUSX PEaKIIHi:
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B(C2Hs0)3 + O2 — B(OH)3 + CO2 + H2O
AgNO3 — Ag + NO2 + O
NHsz + Bro — N2 + NH4Br
2. CocTaBbTe ypaBHEHHE PEAKIIMH U T010epUTe KOAP(OULIUEHTHI METOJOM JIEKTPOHHOTO
OanaHca:
MOHOOKCH] yriepoja + okeua auxenesa (I11)-xenesa (II) — oxcup xxenesa (1) + ...
Jaé. pab. 6. Koppo3usa memannos u 3auiuma om Koppo3uu
1. B xakom u3 koHTakToB: a) CU/Ag; 6) Be/Zn; 8) Mn/Mg ckopocTth koppo3uu 6oJbiiie? OTBET
MOJATBEPINUTE PACUETAMHU.
2. B KOHTaKTe ¢ KakKMM U3 yKa3aHHBIX MeTautoB Sn sisiercs anogom: Al, Cr, Ca?
3. CocraBbTe cxemy pabOThI (KaTOIHBINA M aHOAHBIH Mpoliecchl) rajgbBaHonapsl Mg/Fe B kucioi

cpene.

Bapmuanr 4
Jlab. paé. 1. Ochosnvle Knaccol HEOPZAHUYECKUX COCOUHEHULL
1. HazoBute 1o MexayHapoAHOU HOMEHKIaType ciaeayronue Bemectna: Hz, P4, NO2, N2Oa.
2. Paccuwmraiite nasieHue B cocyne oobemom 22,4 1, eciu npu 0°C B Hem comepxutcs 50 r
BOZOPO/JIA.
3. B pesepByape emkocthio 150 n Haxomurca 50 kr yraproro rasza mpu 30°C. Paccuwuraiite
naBieHue rasa (B armocdepax).
4. PaccuuTaiiTe KOJIMYECTBO JIMTPOB aMMHaKa MpH H.y., oOpasyromuxcs mo peakuuu N2 + 3H»
— 2NHswu3 1 1 a3oToBOAOpOAHON cMecH cocTaBa 1:1 mo oobemy.
5. PaccuuTaiiTe KOJUYECTBO BEIIECTB B PEAKIUHU (H.Y.):
KCIO; — KCI + O
200 X, T y, 11
Jlab. paé. 2. Onpedenenue Inmanvnuu peaxyuu
1. Beruucnute AH(])] peakmuu: CaO) + COxr «» CaCOs(y), ecau

AH g, KJIK/MOMB -636 -394 -1205
2. PaccuwmraiiTe sHTaNBINI0 00pa3oBanus (aH 261,) SOz, ecnm ipu o6pazoBanuu 4,48 1 (H.y.) €TO

BBIICTMIIOCH 59,4 KJIXK.

3. Vkaxwure 3Hak AHC B mponeccax: a) H2Ou — H20(); 6) Fe + 0,502 — FeO; B) b — ).

Jlab. paé. 3. Ckopocmb xumuueckux peakyuil. Xumuueckoe pagrosecue

1. BeIpa3ute MaTeMaTuuecKu CKOPOCTHU MPSMOM U 0OpaTHOM peakinii, MPOTEKAIOIIHNX B
romorennoi cucreme: CsHg + O2 «> CO; + H20.

2. BrIpa3zuTe MaTeMaTHUECKH CKOPOCTH MPSIMOM M 0OpaTHOM peakiinii, MPOTEKAIOIINX B
reTeporeHHoi cucreMe: Sw) + N2Ory <> SOz + No.

3. Hammmure dhopMyiy i BBIYMCICHUS KOHCTAHTBI PABHOBECHUS peakiuu: 1S + COxr <>
TiO2x) + CO(ry + S,

4. B xakoM HarpaBiIeHHH OyJIeT CMeNaThcs paBHOBecue obpaTumoii peakiuu: N2 + Hz <> NHa |
AH<0 npu noBeIIEHMU TeMIepaTyphI?

Jlab. paé. 4. Pacmeopul 31eKmpoaumoes

1. Vkaxwure, kakue u3 cosnerd Al(NOz)s, Na2COs, NaSO4 runposmsyrorcs. Hanmmure
MOJICKYJISIPHBIE M MIOHHBIE YpaBHEHUs THApoin3a. YKaxute xapakrep (pH) cpenst pactBopoB
ITUX COJIEH.

2. Paccumraiite crenenp qucconnanuu ykcycHor kuciotel CH3COOH, ecnu koHIIeHTparus
pactopa 0,001 Mo/, a K= 1,8 107°,

3. Ompenemure pH Boaubix pactBopo H2SO4 n HzS (Ky = 6 - 108), ecitu ux koHmeHTpamus
pasHa 0,02 mMob/11.
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4. Paccuuraiite pactBopuMocTh BemecTBa Ag2CrOs (MoJIb/1T) Ipu KOMHATHOM TeMIiepaType,
ecau ITP = 4,05 - 10712,

Jaé. pab. 5. OkucrumenvHo-60ccmanogumenbHovle peaKyuu

1. [TonOepure K03 PULMEHTH METOIOM 3JIEKTPOHHOIO OajlaHCa B YPAaBHEHUSX PEaKLUM:
B + NaOH + O — NaBO2 + H20
Cr(NO3)3 — Cr203 + NO2 + O2
Fe2O3 + KNO3 + KOH — K2FeO4 + KNO2 + H20O

2. CocTaBbTe ypaBHEHHE peaKIMU U o10epuTe KOA(OULIUEHTHI METOJOM JIEKTPOHHOTO

OanaHca:

MOHOXJIOpHJ 6poma + Boga — OpoM + OpoMHOBaTast KUCJIOTa + ...

Jaé. pab. 6. Koppo3usa memannos u 3auiuma om Koppo3uu

1. B xakom u3 kontaktoB: a) Mg/Cu; 6) Cr/Fe; B) Sn/Ni ckopocTh koppo3uu Menbie? OTBeT
MOJTBEPUTE PACUETAMH.

2. B KOHTaKTe ¢ KaKMM M3 yKa3aHHBIX MeTa/ioB SN ctanoButcs aHozom; Cr, Ni, Pb?

3. CocraBbTe cxeMy pabOThI (KATOJHBIA M aHOJHBIN MPOIECChl) TanbBaHomapsl SN/Mg B
METOYHOM cpeae.

Bapuanr 5

Jlab. paé. 1. Ocnosenvle Knaccol HEOPZAHUYECKUX COCOUHEHUTL

HazoBute mo mexayHapoaHol HoMeHkiatype ciaeayroiue Bemecta: K20, K20z, KOz, KOs,
Paccuuraiite 00bem 1 KT Bogopoia mpu H.y.

[Tpu xakoit Temneparype 50 r xjgopa 3aiiMyT 00beM 25 11 ipu gaBiaeHun 750 MM. pT. CT.
B3opsana cmech 20 1 Hz u 20 1 O2. Paccunraiite 06beM 00pa3oBaBierocs BOJSHOTO mapa.
Onpenenure maccy HerameHoi u3Bectu CaO, KOTOPYHO MOKHO MOJIYUYUTh MPHU MPOKATUBAHUU
1 T mena, coaepxkaiero 88 % CaCOs.

Jlab. paé. 2. Onpedenenue Inmanvnuu peaxyuu

1. Beruuciure aH' peaxuun: TiClyg + 4K © Tig + 4KClw, ecun

AH %6, KJIK/MOJB -804 0 0 -436

2. PaccuwmraiiTe sHTaNBINI0 00pa3oBanus (aH 25,7

agbrwhE

) HCN, ecau npu o6pazoBanuu 0,27 T eé

noriomaercs 1,35 kJx.

3. Vkaxure 3Hak AHC B mponeccax: a) Feu) — Fewy; 0) 2H2 + O2 — 2H,0; B) 2H — Ha.

Jlab. paé. 3. Ckopocmb xumuueckux peakyuili. Xumuueckoe pagrnosecue

1. BeIpa3ute MaTeMaTuuecKu CKOPOCTHU MPSAMOM U 0OpaTHOM peakinii, MPOTEKAIOIINX B
roMoreHHol rasoBoii cucteme: HzS + Oz > H20 + SO..

2. BrIpa3uTe MaTeMaTHUECKH CKOPOCTH MPSIMOM M 0OpaTHOM peakiinii, MPOTEKAIOIINX B
rereporenHoi cucreme: AsHzx) + Ozr) <> AS203x) + H20(n).

3. Hamumure dhopmyity A BBIYHCICHUS KOHCTAHTHI PABHOBECHS PEAKIIHH:
TiClyw) + Cy <= TiC + Clay.

4. B xaxoM HampaBlieHHH OyJIeT cMeniatbes paBHoBecue oopatumoit peakiuu: NH4Cly <
NH;3() + HCl(y; AH<0 npu noselmenuu Temneparypbi?

Jlab. paé. 4. Pacmeopul 31eKmpoaumoes

1. Vkaxwure, kakue u3 coneir NaxS, MgSOs, LINOs ruaponusyrorcs. Hanmumure MOJIeKyIspHbIC
Y MOHHBIE YpaBHEHUS TUApoin3a. YKaxure pH cpeapl pacTBOPOB 3THX COJIEH.

2. Paccumraiite creneHp auccormanuu asotuctord kucioThl HNO»2, ecam koHIEHTparus
pactBopa 0,1 M, aK, =5 10"

3. Omnpenemure pH Boaubix pactBopoB H2SOs u HoCO3 (K = 4,4 - 107), ecnu ux
KoHIeHTpanus pasHa 0,06 Moib/1.

4. Paccuuraiite pactBopuMocTh Agl (MOIIB/JI) TIpH KOMHATHOW TeMIlepaType, €CJI HU3BECTHO,
yro [IP =9,7 - 1077,
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Jaé. pab. 5. OkucaumenvHo-60ccmanosumenbHovle PeaKyuu

1. ITonGepute k03P HULIMEHTHI METOJIOM JIEKTPOHHOTO OajaHCa B YPAaBHEHUSIX PEaKIUM:
Cr203 + Na2CO3 + O2 — NaxCrO4 + CO2
Na2SO3 — NazS + NaSO4
BrO2F — BrF3 + Brz + O2

2. CocTaBbTe ypaBHEHHE pEaKIMU U No10epuTe KO3 OULIUEHTHI METOOM JIEKTPOHHOTO

OanaHca:

OKCHJ Maprania (IV) + KHCJIOpOo + THAPOKCHU I KaJlusd — MaHraHaT Kajaus + ...

Jaé. pab. 6. Koppo3usa memannos u 3auiuma om Koppo3uu

1. B xakom u3 kontakToB: a) Fe/Ni; 6) Ag/Fe; B) Cu/Fe ckopocTh koppo3uu 6oJbiiie? OTBET
MOJATBEPIANUTE PACUETAMHU.

2. B koHTaKTe C KaKuM U3 YKa3aHHBIX MeTaioB Fe sBnsercs katogom: Zn, Cr, Sn?

3. CocraBbTe cxemy pabOThI (KaTOIHBIA U aHOAHBIN Mporiiecchl) rajgbBaHonapbl Cu/Cd B kucoi
cpene.

Bapuanr 6

Jlab. paé. 1. Ocnosenvle Knaccovl HEOPZAHUYECKUX COCOUHEHULL

1. HasoBwute mo MexayHapoHON HOMeHKIaType caeayromue BemiectBa: AgBr, KCIO, KMnQOg,
KAI(SO4)2.

2. Macca 15 1 raza npu H.y. coctaBiseT 30,8 r. Paccunraiite MOsipHYIO Maccy rasa.

3. Paccuuraiite 06beM 10 moneit Bogopoaa npu 50°C u 80000 ITa.

4. PaccuuraiiTe 00beM BO31yXa IPH H.y., HEOOXOMUMBIH Ui CkMranus 1 M° TOIIMBHOrO Trasa,
coziepskaniero metad 1 npona (mo 50% 06.).

5. Ompegenure Maccy cepbl, KOTOPYIO MOXHO nonyuuth U3 200 kr nupurta FeSz, cogepkariero
15% mycroii moposl.

Jlab. paé. 2. Onpedenenue Inmanvnuu peaxyuu

1. Beruucnute AH(])) peakuu: Fe3Osu) + 4CO(r) < 3Few) + 4C0Ox(p), eciu

AH %gp, kJlx/Moms  -825 -110 0 -394

Sﬁp) CoH2, ecm mpu oO6pazoBanum 52 T ero

2. PaccuwmraiiTe sHTaNBINI0 00pa3oBanus (aH
noryomaercs 454 kJIx.

3. Vkaxwure 3Hak AH B mponeccax: a) Ca - 2e- — Ca*?; 6) Ca + 0,502 — CaO; B) Cawy — Ca).

Jlab. paé. 3. Ckopocmb xumuueckux peakyuili. Xumuueckoe pagrnosecue

1. BeIpa3ute MaTeMaTuuecKu CKOPOCTHU MPSAMOM U 0OpaTHOM peakinii, MPOTEKAIOIINX B
romoreHHo# cucreme: HCI + Oz «» H20 + Cla.

2. BrIpa3uTe MaTeMaTHUECKH CKOPOCTH MPSIMOM M 0OpaTHOM peakiinii, MPOTEKAIOIINX B
rereporeHHoi cucreme: AS:S3x) + 02 > AS2034) + SO2(p.

3. Hamummure dopmyity Uit BEIYUCISHUS] KOHCTAaHTHI paBHOBecHs peakiun: CaCOs ) «» CaO
+ COxn.

4. Kak cmectutcs paBHOBecue ooparumoit peakiun: CoHe + O2 «» H20 + CO2 nipu noBbITieHUH
naBiaeHusa’?

Jlab. paé. 4. Pacmeopul 31eKmpoaumoes

1. Vkaxwure, kakue u3 coseir NaCl, Fe(NOz3)s, Li2SO4 runponusyrorcs. Hamummre
MOJICKYJISIPHBIE M MIOHHBIE YpaBHEHUS THApoNn3a. YKaxute xapakrep (pH) cpenst pactBopoB
JTUX COJIEH.

2. Paccuuraiite crenenp qucconnanuu HF, ecnu konnentpamus pacrsopa 0,01 M, a K, = 6,8 -
104,

3. Ompenenure pH Boanbix pactBopos KOH u NH4OH (K, = 1,8 - 10°°), ecniu ux KoHIEHTpanus
pasHa 0,035 monb/m.
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4. Paccumraiite pactBopumocTs BaCrO4 (Mob/1) mpu KOMHATHOM Temmieparype, eciu [1P = 2,4
- 10710,

Jaé. pab. 5. Okucrumenvho-60ccmanogumenbHovle peaKyuu

1. ITonGepute k03P HULIMEHTHI METOJIOM JIEKTPOHHOTO OajaHCa B YPABHEHUSX PEAKIIUNA:
Cr,03 + NaNOs + NaOH — NaCrO4 + NaNO; + H.O
ReCls + KOH — KReO4 + ReO, + KCI + H20
HMnO4 — MnO> + Oz + H,0

2. CocTaBbTe ypaBHEHHE peaKIMU U o10epuTe KOA(OULIUEHTHI METOJOM JIEKTPOHHOTO

OanaHca:

ruapokcua kodansta (II) + mepokcun Bogopoaa — ruapokcua koodansta (III) + ...

Jaé. pab. 6. Koppo3usa memannos u 3auiuma om Koppo3uu

1. B xakom u3 koHTakToB: a) Ag/Ca; 6) Sn/Cr; B) Pb/Al ckopocts koppo3un menbine? OTBeT
MOJTBEPUTE PACUETAMH.

2. B koHTakTe ¢ KakuM u3 ykazaHHbIX MetauioB Cd sBisercs anogom: Mg, Zn, Ni?

3. CocraBbTe cxeMy pabOThI (KaTOMHBINA M aHOIHBIH Mpolecc) rabBanonapsbl Fe/Ag B kucioit

cpene.

Bapuanr 7

Jlab. paé. 1. Ocnosenvle Knaccol HEOPZAHUYECKUX COCOUHEHUTL

1. HasoBwute 1o MexayHapoHOH HOMeHKIaType ciaeayromiue BemectBa: NaHSO4, AI(OH).CI,
NaOH, Fe(OH)a.

2. Paccunmraiite maccy 100 M3 razoo6pasHoro xiopa (H.y.).

3. PaccuuraiiTe Maccy mapoB BOAbl, 3aHMMaromux odobeM 50 1 mpu Temmeparype 150°C u
naBieHuu 1,2 atm.

4. PaccuuraiiTe 00beM BOAOPOJA MPHU H.y., HEOOXOAUMBIN JIJIs1 BOCCTAHOBJIEHHS | KI' MarHeTuTa
Fe30a.

5. Paccumraiite Maccy ammuaunor cenutpbl NHiNOz, xoTopas tpeOyeTcss 4TOOBI BHECTH B
MOYBY 75 Kr a3oTa.

Jlab. paé. 2. Onpedenenue Inmanvnuu peaxyuu

1. Beruucauth AH(])] peakuu: Fe203¢) + 3C) <> 2Few) + 3CO(), ecu

AH g, KJIK/MOMB -822 0 0 -110

2. PaccuwuraiiTe sHTaNBINI0 00pa3oBanus (aH 261,) FeO, ecau ipu ob6pazoBanuu 7,2 T €ro

BhIJICIIsIETCS 26,5 K/ Tera.

3. VYxkaxwure 3HaK B mporeccax: a) 2Cl — Clz; 6) 2CO + O2 — 2COz; B) H2SOs4 — H20 + SOa.

Jab. pab. 3. Ckopocmb xumuueckux peakyuil. Xumuueckoe pagnogecue

1. BeIpa3ute MaTeMaTHuecKu CKOPOCTHU MPSAMOM U 0OpaTHOM peakinii, MPOTEKAIOIINX B
romorenHoi cucrteme: CoHz + Oz «» H20 + COo.

2. BrIpa3uTe MaTeMaTHUECKH CKOPOCTH MPSIMOM M 0OpaTHOM peakiinii, MPOTEKAIOIINX B
rereporennoit cucreme: HoOgry + Al <> AlOsi + Ha.

3. Hamumure dhopmyity /i BeIYUCIEHUs KOHCTAHTHI paBHOBecus peakiuu: H2O) + Cyy
COw + Haw.

4. B xakoM HarpaBieHHH OyJIeT cMemarhcs paBHoBecue oopatumoit peakuuu: N2 + Oz «» NO;
AH® < 0 mpu noBEILIEHNK TeMmepaTyphbI?

Jlab. paé. 4. Pacmeopul 31eKmpoaumoes

1. Vkaxwure, kakue u3 cosnerd ZN(NOs)2, KNO3, Na2CO3 ruaponusyrorcs. Hamummre
MOJICKYJISIPHBIE M MIOHHBIE YpaBHEHUS THApoin3a. Ykaxute xapakrep (pH) cpenst pactBopoB
3TUX COJIEN.

2. PaccuuraiiTe crenenp qucconnanuu yroiabHou kucioTel H2COs, eciiu KOHIIEHTparus
pactBopa 0,1 monn/n, a K; =4,5- 10710,
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3. Omnpenemure pH Boaubix pactBopo NaOH u Cd(OH)2 (K, =5 - 103), ecin ux koHmeHnTpanus
paBHa 0,0052 momb/m.

4. Paccuuraiite pactBopumMocth BaSO4 (Monb/i1) ipu KOMHAaTHOM Temneparype, eciu [P = 1,8 -
10729,

Jaé. pab. 5. Okucrumenvho-60ccmanogumenbHovle PeaKyuu

1. TTonGepute k03P HUIHMEHTHI METOIOM JIEKTPOHHOTO OajaHCa B YPAaBHEHUSIX PEaKIU:
Br2 + SO2 + H2O — HBr + H2SO4
Cu + HNO3zp) — Cu(NO3)2 + NO + H20
PbO2 + HNO3 + H.O2 — Pb(NO3)2 + O2 + H20

2. CocTaBbTe ypaBHEHHUE pPEAKIMH U 110A0epUTe KOA(D(PUIIMEHTH METOIOM 3JIEKTPOHHOTO

OanmaHca: 3THIEH + KHUCIOpOa — TUOKCHUJ yriiepoja + ...

Jlab. paé. 6. Koppo3ua memannoe u 3awguma om Koppo3uu

1. B xakom u3 kontaktoB: a) Cd/Ni; 6) Fe/Cr; B) Zn/Cu ckopocTth Koppo3uu MeHbIne? OTBeT
MOJTBEPUTE PACUETAMHU.

2. B koHTaKTe ¢ KakuM U3 yKazaHHbIX MeTauioB Cu sBisercs katogom: Al, Fe, Ag?

3. CocraBbTe cxeMy pabOThI (KaTOIHBINA M aHOAHBIN mporiecc) ranpBanonapsl Cr/Ni B kucioi
cpene.

Bapmuanr 8
Jlao. paé. 1. Ocnoenvle Knaccovl HeOP2AHUUECKUX COCOUHEHUT
1. HazoBuTe 1o MexayHapoAHONW HOMEHKIaType cheayronue Bemecta: HaTeOs, HaPOg,
HsPOs3, HNO:.
2. Paccumraiite Maccy Kuclopoda, cojlepkamiytocs B OamioHe obbemom 11,2 1 mpu
temneparype 0°C u naBiaenuu 5 arm.
3. PaccumuraiiTe MossapHyIo Maccy rasa, eciu 100 r ero npu 150°C u naBnenuu 600 MM prT. CT.
3aHUMaroT oobeM 137,5 1.
4. PaccuuTaiiTe Maccy BOJIibl, 00Opa3yIOIIyIOCs MO peakiuu (H.y.):
H, + O —» HxO
17 IT X, T
5. PaccuuraiiTe mMaccy kenesza, KOTOPYI MOXKHO moiy4uuTh u3 1 T pynsl Fe2Os, conmepxareit
10% npumeceii.
Jlab. paé. 2. Onpedenenue Inmanvnuu peaxyuu
1. Beranciure aH', peaxiun: MgO) + SiOzx) <> MgSiOs), ecin

aH%gp, xJx/Mom,  -601  -905 -2310
2. Ormpepenute CTaHAAPTHYIO SHTaIbIUIO0 00pazoBanus (AH ggp) NaCl, eciu mpu 00pazoBaHuU

0,585 r Beigenunoch 4,0 kJ[x Temia.

3. Vxaxure 31ak AH° B mponeccax: a) Cl, — 2Cl; 6) Fe + S — FeS; B) ropenue CoH..

Jab. paé. 3. Ckopocmb xumuueckux peakyuil. Xumuueckoe pagnogecue

1. BeIpa3ute MaTeMaTHuecKu CKOPOCTHU MPSAMOM U 0OpaTHOM peakiinii, MPOTEKAOIINX B
romoreHHo# cucteme: PCls «» PCls + Clo.

2. BrIpa3uTe MaTeMaTHUECKH CKOPOCTH MPSIMOM M 0OpaTHOM peakiinii, MPOTEKAIOIINX B
rereporernoit cucreme: NHsCly <> NH3) + HCl .

3. Hanmmute dpopmyiy 11 BEIYUCIICHUS KOHCTaHTBI paBHOBecus peakiuu: CHaqy + Clyry <>
CHsCly + HCl .

4. B xakoMm HampaBiieHUU OyJIeT CMeIaThcsi paBHOBecue oOparumoii peakuuu: CoHi + Oz <
CO2 + H20 npu NoBBIILIEHUU TEMIIEPATYPBI.

Jaé. pab. 4. Pacmeopul 31eKmpoaumos

1. Vxkaxwure xakue u3 coneir KsPOs NH4Cl, KBr ruaponusyrorcs. Hanumure MoieKyispHbie 1
VMOHHBIE YPAaBHEHHUs rUAposn3a. YKaxure xapakrep (pH) cpelbl pacTBOpOB 3TUX COJIEH.
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3.

4.

Paccuuraiite crenens aucconuanuu xiuopHoaructoit kuciaotsl HCIO, ecin koHIIeHTpamms
pactiopa 0,001 mons/n, K, =35,0- 103,

Onpenenute pH Boaubix pactsopos Ba(OH)2 u AI(OH)s (K; = 1,4 - 101, eciin ux
KoHUeHTpauus pasHa 0,04 Momb/m.

Paccuuraiite pactBopumocts BaCOz (Monb/m) mpu KOMHATHOM Temmieparype, eciu [1P = 8,1 -
10°.

Jlab. paé. 5. OkucarumenbHo-60CCMAHOBUMENbHBIE PEAKUUU
1. TTonGepute k03P HUIMEHTHI METOIOM JIEKTPOHHOTO OajaHCa B YPAaBHEHUSIX PEaKIU:

KMnO4 + H,O2 — MnO> + O, + H,0 + KOH
Zn + NaOH + H20 — Naz[Zn(OH)4] + H:
K2Cr207 + H2SO4 + K2SO3 — Crz(S04)3 + H20 + K2SO4

2. CocTaBbTe ypaBHEHHE peaklMM U oaoepute KodOUIUEHTH METOOM JIEKTPOHHOTO
OasilaHca: mepoKCH BOIOpoia + o — HogHOBATast KUCIOTa + ...
Jlab. paé. 6. Koppo3ua memannoe u 3awguma om Koppo3uu

1. B xakom u3 koHTakToB: a) Zn/Cr; 6) Fe/Cu; B) Ni/Al ckopocts koppo3uu 6onbiie? OTBeT
MOJTBEPNUTE PACUETAMHU.

2. B KOHTaKTe ¢ KakMM U3 yKa3aHHBIX MeTauioB CU sBisercs anogom: Zn, Ni, Ag?

3. CocraBbTe cxeMy pabOThI (KaTOMHBINA M aHOHBII MpoIecchl) TanbBanomaps! Cr/Sn B
LIEJIOYHOU Cpefie.

Bapuanr 9

Jlab. paé. 1. Ocnosenvle Knaccol HEOPZAHUYECKUX COCOUHEHUTL

1. HasoBwute 1o MexayHapoaHOH HOMeHKIaType caenyromue BerectBa: CU(NOs)z, AlBr3,
KHCOs3, SnOHCI.

2. Paccuwuraiite 06bem 100 r a3oTta npu H.y.

3. B Gamione emkocthio 20 1 HaxoguTcs 1 Kr Xjopa npu 20°C. PaccuuraiiTe qaBJcHHE raza B
MM PT. CT.

4. PaccuuraiiTe KOJIMYECTBO BOJBI M YIJIEKHCIIOTO T'a3a B peakiuu (H.Y.):

CsHg + O — CO2+ H0
5r 5n X, 1 y, T

5. Omnpenenure Maccy Meld, KOTOPYIO MOKHO ToryuuTh u3 1 kr CuSO4-10H20.

Jlab. paé. 2. Onpedenenue Inmanvnuu peaxyuu

1. Beruuciute AHOp peakuu: 2Mgw) + COzr) <> 2MgO( + Cv), eciu

AH %6y, KJI5x/MOIB 0 -394 -682 0

2. Ormpenenute CTaHAAPTHYIO SHTaJIbIUIO0 0OpazoBanus (aH 26p) BEIIECTBA, KOTOPOE MOKET
obOpazoBarthcs Mpu B3auMoaercTBrur 2 Mostb Hz 1 1 Monte O, eciiu 1ipu 3TOM BBIIETIIIOCH 184
kK.

3. Vxaxure 3Hak AH° B mponeccax: a) 2N — N2; 6) Y2a) — Y2, B) MgCO3 — MgO + COs..

Jlab. paé. 3. Ckopocmb xumuueckux peakyuil. Xumuueckoe pagHosecue

1. BeIpa3ute MaTreMaTHuecKu CKOPOCTHU MPSAMOM U 0OpaTHOM peakiinii, MPOTEKAIOIINX B
romoreHHo# cucreme: NO + Cl, - NOCI.

2. BrIpa3uTe MaTeMaTHUECKH CKOPOCTH MPSIMOM M 0OpaTHOM peakiinii, MPOTEKAIOIINX B
rereporenHoi cucreme: Fe203x) + CO() <> Few) + COzyy.

3. Hamumure dhopmyity a1 BRIYHCIEHUS KOHCTAHTBI paBHOBeCHS peakiun: HaSi) + Oz >
H2O ) + SO2n).

4. B xakoM HampaBJIeHUH OyJeT cMemarbes paBHoBecue ooparumoit peakin: PCls «» PClz +

Clz; AH>0 npu noBbIICHNHN TEMIIEPATYPhI?

Jaé. pab. 4. Pacmeopul r31eKmpoaumos
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1. Vxkaxwure, kakue u3 coeir NaNOs, NaCH3COO, CuCl runponusyrorces. Hamumure
MOJIEKYJISIPHBIE ¥ HOHHBIE YpaBHEHHS THApOIH3a. YKaxute xapakrep (pH) cpenst pacTBopoB
ITUX COJIEH.

2. PaccumraiiTe crenenp qucconuanuu yroiabHou KucIoTel H2COs, eciii KOHIIEHTparus
pactsopa 0,1 Moub/11, a K.=4,5-107.

3. Omnpenemure pH Bomubix pactBopos Sr(OH)2 u Cr(OH)s (K; = 1,2 - 1019, ecim mx
KOHIeHTpauus paBHa 0,2 MoJIb/1I.

4. Paccuuraiite pactBopuMocTh BaF, (Moinb/i1) mpu komHaTHOM Temmiepatype, ecnu [1P = 1,7 -
10

Jlab. paé. 5. OkucarumenbHo-60CCMAHOBUMENbHBIE PEAKUUU

1. ITonGepute k03P HUIMEHTHI METOIOM JIEKTPOHHOTO OajaHCa B YPAaBHEHUSIX PEaKIU:
FeSO4 + HNO3k) — Fe(NO3)z + NO2 + H20 + H2SO4
Cu + H2SO4k) — CuSO4 + SOz + H20
Kl + Cl2 — 12 + KCI

2. CocTaBbTe ypaBHEHHE peaklMM U oaoepute KodOUIUEHTH METOOM JIEKTPOHHOTO

OastaHca: mepxJjopar MarHus — XJIOp + KUCIOpos + ...

Jlab. paé. 6. Koppo3ua memannos u 3awguma om Koppo3uu

1. B xakom u3 KoHTakTOB: a) ZN/Mg; 0) Fe/Cu; B) Cd/Sn ckopocTs koppo3uu Oosblie? OTBeT
MOJTBEPJIUTE PACUETAMHU.

2. B KOHTaKTe ¢ KakMM U3 yKa3zaHHBIX MeTaiuioB Bi ssisiercs anogom: Ni, Fe, Cu?

3. CocraBbTe cxeMy pabOThI (KATOAHBINA M aHOJHBIN MPOIecChl) TanbBanomapsl Cu/Zn B
LIEJIOYHOM Cpefie.

Bapuant 10

Jab. paé. 1. Ocnosenvle Knaccovl HEOPZAHUUECKUX COCOUHEHUT

1. HasoBwute 1o MexayHapoHON HOMeHKIaType caeayromue Bemectsa: Alo0z, Cuz(OH).COs,
Ba(HS)..

2. 100 1 raza (1.y.) uMeroT Maccy 17,86 r. PaccunraiiTe MOJISIpHYIO Maccy rasa.

3. PaccumraiiTe Temmneparypy, npu kotopoi 10 r Bomoposa 3aiimyT o6seM 35 11 npu JaBieHuH 3
aTM™.

4. PaccuuraiiTe 00beM BO3/yXa MPHU H.y., HEOOXOAUMBIN Al CKUTaHUS | Kr KaMEHHOTO YT,
coaepxkartero 95% yriepoaa u 3% Bomopoa.

5. Paccunraiite Mmaccy BaSOs, koTopyro MoskHO moayuuth u3 6,1 r BaCl>2H20 u maccy H2SO4
JUIS 3TOTO MOTpedyeTcs.

Jab. pab. 2. Onpedenenue snmanvnuu peakyuu

1. Beruuciaure AH(])) peakuu: Fe30su) + CO(ry «»3FeO) + CO2r), ecim

AH 6p, KJI5x/MOIB -1120  -111 -272 -394
2. Yxaxure 31ak AH® B mponeccax: a) Nag) — Nawy; 6) 2Na + Br, — 2NaBr; B) Br, — 2Br.
3. PaccuuraiiTe ’HTaNBINI0 00pazoBanus (AH 261,) HBr, ecnu ipu obpazoBanuu 2,24 n

O6pomoBogopoaa (H.y.) Beyaensiercs 3,6 kI Teruia.

Jlab. paé. 3. Ckopocmb xumuueckux peakyuil. Xumuueckoe pagHosecue

1. BeIpa3ute MaTeMaTHuecKu CKOPOCTH MPSIMOM 1 0OpaTHOM peakIinii, MPOTEKAIOIINX B
romoreHHol cucreme: CoHeg <» C2Ha + Ho.

2. BrIpa3uTe MaTeMaTHUECKH CKOPOCTH MPSIMOM M 0OpaTHOM peakiinii, MPOTEKAIOIINX B
rereporernoit cucreme: PbOw) + Hary <> Pbao + H2O (.

3. Hanmmure ¢popmymy 11 BBIUMCIECHUS KOHCTAHTHI paBHOBeCHUs peakuuu: Haw) + Swy <> HaSw).

4. B xaxoM HampaBlieHHH OyJeT cMenarbes paBHoBecue oopatumont peakuuu: CHs + O2 <> CO2
+ H20 npu noBBIIIIEHHOM JIaBJICHUN?

Jaé. pab. 4. Pacmeopul r31eKmpoaumos
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4.

Vxaxwure, kakue u3 coneit KCN, FeCls, KC| runponmsyrorcs. Hanmmmre MostekyisipHbie U
MOHHBIC YpaBHEHUS THApPONN3a. YKaxuTe xapakrep (pH) cpenbl B pacTBope 3TUX COMEH.
Paccuuraiite crenens qucconuanuu iuanucton kuciotel HCN, eciin koHTIeHTpanus
pacteopa pasna 0,01 mons/m, a K;=7,2- 102,

Onpenenute pH Boaubix pactsopoB HCIOs u HF (K, = 6,2 - 10#), ecinu ux xoHIEHTpamus
paBHa 0,028 Moub/1.

Paccunraiite pactBopumocts T12SO4 (MoB/1T) IpH KOMHATHO# Temmiepartype, eciu [IP =4 -
1073,

Jlab. paé. 5. OkucarumenbHo-60CCMAHOBUMENbHBIE PEAKUUU
1. TTonGepute k03P HUIMEHTHI METOIOM JIEKTPOHHOTO OajaHCa B YPAaBHEHUSIX PEaKIU:

H202 + KOH + MnSO4 — H20 + MnO: + K2SO4
Cu + HNO3zp) — Cu(NO3)2 + NO2 + H.0O
I + Cl; + H,O — HIO3 + HCI

2. CocTaBbTe ypaBHEHHUE peaklMK U 1oadepuTe Kod(hGUIMEHTH METOIOM 3JE€KTPOHHOIO
OaylaHca: aMMHUaK + KUCIOpOJ — a30T + ...
Jlab. paé. 6. Koppo3ua memannoe u 3awguma om Koppo3uu

1. B xakom u3 koHtakToB: a) AU/Al; 6) Pb/Fe; B) Ni/Cu ckopocth koppo3un MeHbie? OTBeT
MOJITBEPJIUTE PACUETAMHU.

2. B koHTakTe ¢ KakuM u3 ykazaHHbIX MetauioB Cd sBisercs katogom: Al, Fe, Cu?

3. CocraBbTe cxeMy pabOThI (KaTOMHBINA M aHOJHBIH MpoIecchl) TanbBanomapsl Cu/Zn B Kucoit
cpene.

Bapuant 11

Jlab. paé. 1. Ocnosnvle Knaccol HEOPZAHUYECKUX COCOUHEHUTL

1. HasoBwuTe 1o MeXIyHApOIHONH HOMEHKIAType ciaeayromue Bemecta: Sg, HG2Cla, LisBOs,
Sb(OH)s.

2. Paccuwuraiite maccy 250 1 xjgopuctoro Bojgoposa (H.y.).

3. PaccuuTtaiiTe 00beM, KOTOPBIN 3aHUMAET | KT BOJBI PHU 120°C u maBiieHuu 3 aT™.

4. PaccuuraiiTe 00beM BO3IyXa MpH H.y., HEOOXOAMMBIA Ui CKUTaHus 2,5 Kr OeH3uHAa,
coaepxkartero 85% yriepoaa u 15% Bonopona.

5. PaccuuTaiiTe KOJIMYECTBO MBINIbSKA (KT'), KOTOPOE MOKHO MOJYYUTh U3 | T OKCHUJIAa MBIIIbSIKA
(V), conepxariero 10% npumecei.

Jlab. paé. 2. Onpedenenue Inmanvnuu peaxyuu

1. Paccuuraiite AH% peakmuu:  CHaqr) + 2021 <> COzr) + 2H20 ), ecim

AH %6y, KJI5x/MOIB -75 0 -394 -285

2. Paccuuraiite sHTanbnUI0 006pa3zoBanus (aH 26p) BEIIECTBA, KOTOPOE MOXKET 00pa30BaThCs MpU
B3aMMO/ICHCTBUU 2 MOJIb MbIlIbsKa (AS) U 3 MOJIb BOJIOPO/A, €CIH MPU ATOM MOTIIOMIAETCS
370 k]I Temna.

3. VYxaxwure 3HaK AH B nporieccax: a) CaCOz — CaO + CO»; 6) WCls — W + 2Cly;
B) 2Mg + O, — 2MgO.

Jlab. paé. 3. Ckopocmb xumuueckux peakyuil. Xumuueckoe pagHosecue

1. BeIpa3ute MaTeMaTHuecKu CKOPOCTHU MPSMOM U 0OpaTHOM peakinii, MPOTEKAOIINX B
romorennoi cucreme: N2 + Ha <> NHs.

2. BrIpa3uTe MaTeMaTHUECKH CKOPOCTH MPSIMOM M 0OpaTHOM peakiinii, MPOTEKAIOIINX B
rereporeHHoi cucreme: Hory + Sy <> HaSep.

3. Hanmmure ¢popmymy 11 BEIUMCIEHUS KOHCTaHTHI paBHOBecus peakunu: NH3qry + Oz <

Nz(r) + Hzo(r).
4. B xakoM HampaBieHHH OyAeT cMmemaTthcsi paBHOBecue oOparumoil peakimu: N20s « NO:

IIPY MOBBILIEHUH 1aBJIECHUs?
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Jab. pao. 4. Pacmeopul 31eKmpoaumos

1. Paccuwuraiite cTemeHb qUCCOIUAIIMN CEPOBOAOPOIHOM KUCIOTEI H2S B 0,01 Moie/1 pacTtBOpe,
ecmn K, =1,0- 107,

2. HamummTe MONIeKyIIsipHBIC M HOHHBIE ypaBHEeHUs rujipoimsa coieid: Na2S, PO(NO3)2, CsNO:s.
VYxaxute xapakrep (pH) cpensl B KaXJ10M pacTBOpE.

3. Omnpenemure pH Bomubix pacteopo HCIO3 u HCIO (K, = 2,95 - 10%), ecim ux
KoHUeHTpauus pasHa 0,075 Monb/1.

4. Paccuuraiite pactBopuMocTb Ni(CN)2 (B Macc. %) npu KoMHaTHOU Temmieparype, eciau [1P =
3-10%,

Jlab. paé. 5. OkucarumenbHo-60CCMAHOBUMENbHBIE PEAKUUU

1. ITonGepute k03P HUIMEHTHI METOJIOM JIEKTPOHHOTO OajaHCa B YPAaBHEHHSIX PEAKIIUNA:
CuS + HNOg3) — CuSO4 + NO2 + H.0
Nas[Cr(OH)e] + Na202 — NaCrO4 + NaOH + H20
P + HNO3z — H3PO4 + NO2 + H20

2. CocTaBbTe ypaBHEHHE peaklMM U oaoepute KodOUIUEHTH METOOM JIEKTPOHHOTO

Oananca: nonun kanus + xmopun xkenesa (III) — non + xmopun xenesa (I1) + ...

Jlab. paé. 6. Koppo3ua memannos u 3awguma om Koppo3uu

1. B xakom u3 koHTakToB: a) AU/AQ; 6) Pb/Cu; B) Ni/Fe ckopocts koppo3uu MeHbIiie? OTBET
MOJTBEPJIUTE PACUETAMHU.

2. B KOHTaKkTe ¢ KaKuM M3 yKa3aHHBIX MeTaJUI0B ZN siBysiercst karomoM: Al, Fe, Cu?

3. CocraBbTe cxeMy pabOThI (KaTOHBIA ¥ aHOHBIN MPOIECChl) TajgbBaHonapsl Ca/Zn B kucioi
cpene.

Bapuanr 12

Jlab. paé. 1. Ocnosnvle Knaccol HEOPZAHUYECKUX COCOUHEHUTL

1. HazoBute no MexayHapoaHoi HOMeHKIaType cienyromniue Bemectsa: Na, NaOH, NaHCOs,
Na>COs.

2. Paccuwraiite naBnenue B cocyae oobemom 1 11, comepxkamem npu 0°C 1 mons asora.

3. Paccumraiite maccy okcumaa cepsl (1V), 3aaumaromyto ooseM 100 1 npu maBieruu 850 M.
pT. cT. u Temneparype 300°C.

4, Paccuuraiite Maccy mienoun NaOH, nHeoOxomumyro mis HeWTpaiau3zanmuu 1 M° Ta30BOTO
BBIOpOCA XMMHUYECKOTo mpeanpuatus (H.y.), comepxkamiero 3% okcuma cepol (1V): SOz +
NaOH — NaHSO:s.

5. Ompeaenurte KOIUYECTBO JIUTPOB BOJBI IIPH H.y. HeoOxomumoe aiist monydeHus: 10 T rameHon
u3Bectu 1o peakmuu: CaO + H,O — Ca(OH)s.

Jab. pab. 2. Onpedenenue snmanvnuu peakyuu

1. Paccuuraiite AHOP peakuu: 3Few) + 2CO() - FesCu + COzr), ecnu

AH%%gp, KJI5K/MOIB 0 -110 25 -394

2. Paccuuraiite sHTanbnui0 06pazoBanus (aH ggp) AQCl, ecu mpu oOpazoBanuu 28,4 T ero

3

BBIACIHIOCH 25,4 KJIXK.

3. Vxaxure 3Hak AH° B mponeccax: a) Fe — 26" — Fe?*; 6) 2CH30OH + 30, — 2CO; + 4H0; B)
HCl( — HCly.

Jlab. paé. 3. Ckopocmb xumuueckux peakyuil. Xumuueckoe pagHosecue

1. BeIpazuTe MaTeMaTHUeCKH CKOPOCTH TPSIMOW M OOpaTHOM peakiuii, MPOTEKAIoUUX B
romorennolt cucreme: NO2 + SO, «» SOz + NO.

2. BplpazuTe MaTeMaTH4eCKH CKOPOCTH MPSIMOM M 0OpaTHON peakluii, MPOTEKAIOIIUX B
rereporenHoit cucreme: V20sx) + CO(r) > VOz(i) + COxp)

3. Hanmmure ¢opmymy 1/ BEIUMCIECHUS KOHCTaHTHI paBHOBecus peakuuu: PHs3r) + O2
P2Osu) + H20(r
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4. B xaxkoM HampaBieHHH OyJeT cMelarbes paBHOBecue oopatumoit peakunu: N2 + Hz < NHs;
AH < 0 npu noBbIIEHNH TeMIEpaTypbI?

Jab. pao. 4. Pacmeopul 31eKmpoaumos

1. Paccuwuraiite KOHCTaHTYy Auccouuauu nuanucton kuciotel HCN, ecnu crenens eé
mucconmanu B 0,1 Monsprom pactsope 1,0 - 1074,

2. HamummTe MoKy IsIpHBIC M HOHHBIC ypaBHeHUs ruapoimsa coneid NasPOa, ZnClz, CsCl.
VYxkaxute xapakrep (pH) cpensl B KaxJ10M pacTBOpE.

3. Omnpenemure pH Bomubix pactBopos HCIO3 u H3AsOs (K, = 5,9 - 10%9), ecmn nx
KoHUeHTpauust paBHa 0,06 Mosb/m.

4. Paccuuraiite pactBopumocth PhSO4 (B % Macc.) npu KOMHaTHOU Temneparype eciu [1P =
1,6 - 108,

Jlab. paé. 5. OkucarumenvHo-60cCMaAHOBUMENbHBIE PEAKUUU

1. TTonGepute k03P HUIMEHTHI METOIOM JIEKTPOHHOTO OajaHCa B YPAaBHEHUSIX PEaKIU:
K2MnO4 + H20 — MnO; + KMnO4 + KOH
H>S + HNO3k) — S + NO2 + H.0
Al + NaOH + H20 — Na[Al(OH)4] + Hz

2. CocTaBbTe ypaBHEHHUE PEaKIUHU U moadepuTe K03()PHUIIMEeHTH METOIOM IJIEKTPOHHOTO

OanaHca: aMMHUaK + KHCIOpOJ — MOHOOKCHJ a30Ta + ...

Jlab. paé. 6. Koppo3ua memannoes u 3awguma om Koppo3uu

1. B kakom u3 koHTakToB: a) Bi/Al; 6) Zn/Cr; B) Ni/Sn ckopocts koppo3uu mMeHbIne? OTBeT
MOJTBEPIUTE PACUETAMHU.

2. B KoHTaKTe ¢ KakuM U3 yKazaHHBIX MeTajuioB Cr seisercs anogom: Ti, Co, Cu?

3. CocraBbTe cxeMy pabOThI (KaTOIHBINA M aHOAHBIH Mporecchl) ragpBaHonapbl Co/Pb B kucmoii
cpene.

Bapuanr 13

Jlab. paé. 1. Ocnosnvle Knaccol HEOPZAHUYECKUX COCOUHEHUTL

1. HazoBuTe 1o MexayHapoaHONW HOMEHKIaType chenyromnue BemectBa:NaxSOs, NaO2, NaxOo,
NaCl.

2. Paccuwmraiite 06bem 10 xr yraproro raza (CO) mpu H.y.

3. PaccuuraiiTe MoOIsIpHYI0 Maccy BemiecTBa, ecniu 1 r ero 3aHumMaer oobem 370 mu mpu
nasnenun 80000 ITa u remnepatype 150°C.

4. PaccuuraiiTe 00beM MMapoB BOJABI U YTIEKUCIOTO ra3a, 00pa3yronuxcs Mpy MOJIHOM CrOpaHUU
1 m® 6yTana (CsHio).

5. Paccuuraiite mMaccy Ookcurta, comepxkamryro 70 % okcuga amOMUHUSA, HEOOXOAUMYIO IS
nonyderus 100 xr aqroMUHUS.

Jab. pab. 2. Onpedenenue snmanvnuu peakyuu

1. Paccuuraiite AH% peakmuu: FeO) + CO() <> Few) + COzr), ecnu

aH g, kJIx/Moms  -272  -110 0 -394

0

osp) CUS, ecim mpu obpasosanuu 0,96 r ero

2. PaccuuTtaiite sHTanbnuioo obpazoBanus (aH

BoIAeIMI0CH 0,486 KJIX.

3. Vxaxure 3Hak AH° B mponeccax: a) H2Ou — HoOm); 6) Fexy — Few; B) O2 — 20.

Jlab. paé. 3. Ckopocmb xumuueckux peakyuil. Xumuueckoe pagHosecue

1. BeIpa3zute MaTeMaTHUeCKH CKOPOCTH TpSIMOW M OOpaTHOM peakiuii, MpPOTEKAIUUX B
romorennoi cucreme: N2 + Ha <> NHa.

2. BplpazuTe MaTreMaTH4eCKH CKOPOCTH MpSMOM M 0OpaTHOM peakuui, NpPOTEKAIUX B
rereporernoii cucreme: COzr) + Cy) <> COw).

3. 3amummure HopMyny Ui BBIUMCIECHUS KOHCTaHTHI paBHOBecHs peakuuu: FeOx) + COqr) <
Few + COxn.
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4. B xakom HampaBieHHH OyJIeT CMEIaThCsl paBHOBECHE 00paTuMoil TomoreHHoi peakuuu: CS;
+ 02 <> CO2 + SO2;  aH < 0 mpu MoBBIIEHUH TEMITEPATYPHI?

Jab. pao. 4. Pacmeopul 31eKmpoaumos

1. PaccuwuraiiTe KOHCTAHTY AUCCOLMAIUU (DTOPOBOIOPOTHON KUCIOTHI, €CITU CTEIECHb
JIUCCOLMAINY B OJHOMOJIAPHOM pacTeope 7,0 - 1072,

2. HamummTe MoneKyisipHbIe M HOHHBIC ypaBHeHUs ruponmsa cojeid NiClz, KaSOsy,
CH3COOK. Ykaxwure xapakrep (pH) cpensr B KakI0M pacTBOpeE.

3. Omnpenemure pH Bomubix pactBopoB HCNS u HoMnOs (K, = 7,1 - 10%2), ecomm nx
KoHUeHTpauus pasHa 0,008 Monb/1.

4. Paccunraiite pactBopumocTh Ag2SOs (B % Mmacc.) mpu KoMHaTHOH TeMmepatype eciu [1P =
1,23 - 107,

Jlab. paé. 5. OkucarumenbHo-60cCMAHOBUMENbHBIE PEAKUUU

1. TTonGepute k03P HUIMEHTHI METOIOM JIEKTPOHHOTO OajaHCa B YPAaBHEHUSIX PEaKIU:
H.S + HCIO — S + HCI + H20
KOH + Cl; — KCIO3 + KCI + H20
KoMnOs + H2O — KMnO4 + MnO; + KOH

2. CocTaBbTe ypaBHEHHUE PEAKIIUU U MOJ0epUTe KOAPHUITUSHTH METOIOM JICKTPOHHOTO

OayaHca: MBIIIBSK + a30THAS KHCIOTA (K.) — MBIIIBSIKOBAs KUCIIOTA + ...

Jlab. paé. 6. Koppo3ua memannoes u 3awguma om Koppo3uu

1. B kakom u3 koHTakTOB: a) Bi/Cu; 6) Mn/Be; 8) Mg/Ag ckopocTh Koppo3uu MeHbIie? OTBET
MOJTBEPIUTE PACUETAMHU.

2. B KOHTaKTe ¢ KaKuM U3 yKa3aHHbIX MeTaiuioB CU octanetcs HenoBpexaéuuoii: Ni, Pb, Ag?

3. CocraBbTe cxeMy paboThl (KaTOAHBIM W aHOAHBIN MpoIrecchl) raapanomnapsl Al/Cr B kucoi
cpene.

Bapuant 14
Jlab. paé. 1. Ocnosnvle Knaccol HEOPZAHUYECKUX COCOUHEHUTL
1. HasoBwute 10 MeXIyHapOIHON HOMEHKIAType ciaeayromue Bemiecta: FeCly, Fe(OH)y,
FeSO4, Fe.
2. Macca 10 1 (H.y.) dpocrena cocrapnset 44,2 r. Paccunraiite maccy 10 Mosneit aToro rasa.
3. B emxoctu 1 M3 Haxomsates 100 kr Bogopoza npu temnepatype -10°C. Paccuuraiite naBnenue
ra3a B éeMKOCTH.
4. PaccuuraiiTe 00b€M BO3MyXa HPH H.y., HEOOXOAMMBIN s cxkuranust 10 m3 roproueii cmecu
(30% CO u 70% H>).
5. PaccuuTaiiTe KOJIMYECTBA BEIIECTB B peaKIuu (H.Y.):
KNO3z — KNO; + O
y,T X, T 10 1
Jab. pab. 2. Onpedenenue snmanvnuu peakyuu
1. Paccuwraiite AH% peakmuu:  PbO) + CO() <> Pbry + COzr), ecin

AH%%gp, KJI3K/MOMB -219  -110 O -394
2. Paccuuraiite sHTansnmio (AH 261,) o0pa3oBaHUs BEIIECTBA, KOTOPOE MOXKET 00pa30BaThCs MPH

B3aMMOJIEIICTBUH MOJIb BOJIOPOJA U MOJIb 0/1a, eciau pu 3ToM BoiaensieTcs S0 kJ[x.
3. Vxkaxure 3Hak AH° B mponeccax: a) Cu + 0,502 — CuO; 6) SNy — SN,
B) HZO —> H2 + 0,502.
Jaé. pab. 3. Ckopocmb xumuueckux peakyuii. Xumuueckoe pagnosecue
1. BelpazuTe MareMaTHYeCKd CKOPOCTH MpSMOM M OOpaTHOM peakiuil, NpPOTEKAIUX B
romoreHHo# cucreme: NHsz + Oz2 - NO + H20.
2. BplpazuTe MaTreMaTH4eCKH CKOPOCTH TPSMON H OOpaTHOM peakuuid, NpOTEKAIoIUX B
rereporerHoit cucreme: Cu + Oxr) <> COxry.
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3. Hanmmure ¢dopmymy s BBIUMCIECHUS KOHCTAHTHI paBHOBecHus peakiuu: HxSyy + Oxp <
H20@) + SO2).

4. B xakoM HampaBjeHHH OyJIeT cMemniatbes paBHoBecue ooparumoit peakiuun: COCl, « CO +
Cl2; AH>0 nipu moBeIIeHNN TemniepaTypbI?

Jab. pao. 4. Pacmeopul 31eKmpoaumos

1. Paccuuraiite KOHCTaHTy aucconuanuu yroiibHOW kucinotel H>COs, ecnmm creneHs eé
nucconmanuu B 0,1 M pactsope 1,7 - 1073,

2. HamummTe MoJIeKyIIsipHbIC U HOHHBIE YpaBHeHUs rujponm3a coneir NaH2PO4, Sn(NO3z)2, NaJ.
VYxaxute xapakrep (pH) cpensl B KaxJ10M pacTBOpE.

3. Ompenenure pH Boanbx pactBopos HMnOs u HIO (K, = 2,3 - 101Y), ecin ux xoHneHTpanms
paBHa 0,05 momb/m.

4. Paccuuraiite pactBopumocts ZN(OH)2 (B % Macc.) mpu KOMHATHOW Temreparype, eciu [1P =
4,3-107,

Jlab. paé. 5. OkucarumenbHo-60cCMAHOBUMENbHBIE PEAKUUU

1. TTonGepute k03P HUIMEHTHI METOIOM JIEKTPOHHOTO OajaHCa B YPAaBHEHUSX PEaKIU:
PbS + H.O2 — PbSO4 + H20
CaH, + H.0O — Ca(OH), + H>
Nas[Cr(OH)e] + NaOH + PbO2 — Na,CrO4 + H20 + Na[Pb(OH)s]

2. CocTaBbTe ypaBHEHHUE PEAKIIUU U MOA0epUTe KOIPHUITUEHTH METOIOM JICKTPOHHOTO

Oaytanca: noaar HATpus + IUOKCUJ CEPBI + BoJa — MO + ...

Jlab. paé. 6. Koppo3ua memannoe u 3auwguma om Koppo3uu

1. B kakom u3 xoHrtaktoB: a) Ca/Cu; 6) Sn/Ag; B) Pb/Ni ckopocTts koppo3uu Gosbiie? OTBET
HOJITBEPAUTE PACUETAMHU.

2. B KOHTaKTe ¢ KakMM K3 yKa3aHHBIX MeTauioB Pb sBiusercs karogom: Cr, Cd, Ag?

3. CocraBbTe cxemy pabOTHI (KATOAHBIN M aHOAHBIH Mporecchl) raabBanonapsl MN/Co B kucioi

cpene.

Bapwuanr 15

Jlab. paé. 1. Ocnoenvle Knaccovl HEOPZAHUYECKUX COCOUHEHUT

1. HazoBute 1o MexayHapOAHOW HOMEHKIaType cheayromue Bemecta:P4sO10, H3PO4, NasPOg,
Caz(POa4)>.

2. Paccuwmraiite maccy 1 M3 Bomopoza npu H.y.

3. Paccumraiite Temneparypy, npu kotopoit 170 r cepoBogopoaa HoS mon naBnenuem 50662 I1a
3aiimMyT 00beM 250 1.

4. PaccuuraiiTe 00beM aMMMaka IpH H.y., HEOOXOAUMBIA s Heifrpanmsamuu 1 M3 razoBoro
BBIOpOCa, coaepxartiero 5% 06. 6poma no peakiuu: 3Br2 + 8NHs — N2 + 6NH4Br (n.y.).

5. Cmemamu 2 mons BemectBa b m 1 mons BemectBa A (A + 2b — 3B). Paccuwmraiite
konuyecTBa A, b, B B MoMeHT, koraa npopearupyet 50% b.

Jab. pab. 2. Onpedenenue snmanvnuu peakyuu

1. Paccunmraiite AH® peaximn:  CaCOs(x) <> CaOgg + COxn, ecim

AH%%gp, KJI5K/MOMTB -1205 -636 -394

2. Paccuwraiite sHrampnuio oOpaszoBanus (aH 26p

) H2O@w), ecnu mpu obOpazoBanuu 4,48 1
napooOpa3Hoii BojbI (H.y.) BeiAenuioch 48,4 kJIx.

3. Vxaxure 35ak AH® B mponeccax: a) HoOp — H20(r); 6) 2NaOH + H,SO4 — NapSO4 + 2H0;
B) L@ < L.

Jaé. pab. 3. Ckopocmb xumuueckux peakyuii. Xumuueckoe pagnosecue

1. BeipazuTe MareMaTHYeCKd CKOPOCTH MpsIMOM M OOpaTHOM peakiuii, NpPOTEKAIUX B

romorenHol cucreme: CO + H,0O <« CO7 + Ha.
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2. BplpazuTe MareMaTH4eCKH CKOPOCTH TPSAMOM W OOpaTHOM peakuui, NpPOTEKAIONINX B
rereporennoi cucreme: Cuy + N2Ory <> COqy + Ny,

3. Hammmurte ¢opmyity [uisi BBIYHCICHUS KOHCTAaHTHI paBHOBecHs peakmuu: Hopy + Oy <
H20().

4. B kakoMm HampaBJIeHUU OyJIIET cCMemaThcs paBHOoBecue ooparumoit peakiuu: CoHary + Oz <>
2COx(r) + H2O() ipu TOBBITIICHUH JTABICHHS ?

Jlab. paé. 4. Pacmeopul 31eKmpoaumos

1. Paccuwuraiite crenens mucconuanuu 6en3oiHoi KucioTel CsHsCOOH B 0,01 M pactBope K,
=6,14 - 107°,

2. HamummTe MoONeKyJsipHBIC ¥ MOHHBIC ypaBHeHUs rumposmsa coneir NasPOs, BaClz, Na2SOs.
VYxkaxute xapakrep (pH) cpensl B KaxJ10M pacTBOpE.

3. Omnpenemure pH Bomubix pacteopos LIOH u Cu(OH)2 (K, = 3,4 - 107), ecnu ux
KOHIEeHTpauust paBHa 0,25 Moib/m.

4. Paccuuraiite pactBopumocth CdS (B % Macc.) mpu KOMHATHOM TeMmepatype, eciu [1P = 1,2 -
10728,

Jlab. paé. 5. OkucarumenbHo-60cCmMano8UmMeNbHbIE PEAKUUU

1. [TonGepute KOAPHUITMESHTH METOIOM AJIEKTPOHHOTO OajaHca B YPaBHEHUSX PEAKITHIA:
As>Sz + HNO3z + HoO — H3AsO4 + H2SO4 + NO
TiO2+ C + Cl; — TiCls + CO
CoS + NaOH + H202 — Co(OH)2 + Na.SO4 + H20O

2. CocTaBbTe ypaBHEHHUE PEAKIIUU U MOJ0epUTe KOAPHUITUEHTH METOO0M JICKTPOHHOTO

Oamanca: okcup xenesa (I1) + asornast kucnota (kx.) — HuTpat xenesa (III) + ...

Jlab. paé. 6. Koppo3ua memannos u 3awguma om Koppo3uu

1. B kakoMm u3 koHTakToB: a) Ti/Fe; 6) Cu/Zn; B) Ag/Cd cxopocts kKoppo3uu MeHbIe? OTBeT
TIOJITBEPIUTE PACUETaAMH.

2. B KOHTaKTe ¢ KakMM U3 yKa3zaHHBIX MeTajuioB Pb sBiasercst anomom: Fe, Co, Sn?

3. CocraBbTe cxeMy paboThl (KaTOMHBIA M aHOAHBIM MPOIIECCHI) ralbBaHomapsl Fe/Sn B kucioi
cpene.

10.2.3. KoMIJIeKT KOHTPOJIbHBIX PA00T K NPAKTHYECKHM 3aHATUAM Nel-8

10.2.3.1. KoMmieKT KOHTPOJIBHBIX PA00T K NpakTHYecKoMY 3aHATHIO Nel «PacyeTsl mo
¢hopmysam U ypaBHeHHSIM)

Bapuanr 1
1. HazoBuTe 10 MeXIyHApOIHOM HOMEHKIAType ciaeayromue BemiectBa: O, Fe.03, Ca(OH).,
H2S0O4.
2. IlpousBeauTte pacyeTsl O YPaBHEHUIO PEAKINH (H.Y.):
7r 121 X, T y, 1
Zngy + HClp-p) — ZnClap-p) + Hag.
Omnpenenute MPOIEHTHOE CoJIepKaHne Kanusi B ManraHate kamust KoMnOa.
Omnpenenure 06beM 40 r metana CHa ipu Temnepatype 18°C u nasnenun 1,2 atm.
Hamummure ypaBHeHUs peakinii, XapakTepu3yoIue CIeayonue IpeBpanieHus:
Ca —2— Ca(OH); Ca —2 CaCl;
Ca —2 CaCOs Ca —?Ca0

ok ow

Bapuanr 2

1. HasoBwute o MexayHapoHol HoMeHKIatype ciaeaytomue BemiectBa: Al(NOs)z, N2, CuCly,
Baz(POa4)a.
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2. IlpousBeauTte pacdyeTsl IO YPAaBHEHHUIO PEAKITUH (H.Y.):
10 1 52r X, T y,T
COzr) + NaOHpp) — Na2CO3p-p) + H200x).
OmnpeaenuTe MpoLeHTHOE coaeprkanue azoTa B HuTpare xeinesa (1) Fe(NOs)2.
4. Ompegenure TemMneparypy kuciaopopa, eciiv 200 r ero 3anumarotr oosem 105 11 npu naBieHun
720 MM pT. CT.
5. Hammmure ypaBHEHHS peakiinii, XapaKTePU3YIOIINE CICAYIOMINEC TPEBPAIICHNUS

w

Al —8 5 AICI3 Al —2 5 Al(OH)3
Al —& 5 AlLO3 Al —@ 5 Al(SO4)3
Bapmuanr 3

1. HazoBuTe mo MexayHapoJHONW HOMEHKIaType cienytonue emiectsa: MnO, Mn;Oz, MnOy,
Mn2Os.
2. TlpousBeauTe pacdeTsl O YPABHEHUIO PEaKIUH (H.Y.):
251 20x X, JI y,T
C2oHaq) + Oo) — COxry + H20n.
Omnpenaenute npoueHTHoe coaepxkanue hocdopa B pochare kanpius Caz(POa)z.
Onpenenute Maccy okcuna azora (1V), eciu npu Temneparype 72°C u napnenuu 101,9 xI1a
ra3 3aHumaeTr oobem 18 1.
5. Hammmure ypaBHEHHS peakilnii, XapaKTePU3YIOIIUE CICAYIOMNES TPEBPAIICHNUS

B w

NaOH —2 5 NaAlO> NaOH —2 5 Na,CO3
NaOH —© 35 Na,SO. NaOH —“ s NaH,PO4
Bapuanr 4

1. HazoBute 1o MexayHapoAHONW HOMEHKIaType cienyromue Bemecta: Hz, P4, NO2, N2Oa.
2. IlpousBeauTte pacyeTsl O YPaBHEHUIO PEAKIUH (H.Y.):

32r 51 X, T y, 1

Fe203x) + COr — FeO) + COxp.
OmnpezaenuTe MPOLEHTHOE CoaepKaHue Kuciaopoaa B ruapokcue sxesesa (111) Fe(OH)a.
4. Omnpenenure nasnenue okcuza yriaepona (II), eciu 300 r raza npu Temneparype 60°C

3aHUMaioT 00bem 120 1.

5. Hanwmmure ypaBHeHHS peakiuii, XapaKTepU3YyIOIINe CIEAYIONINe TPEeBPAILICHHUS:

w

H3POg4 EEOREN NasPOg4 H3PO4 i>A(‘3]:J,|:’O4
H3POs —&— (NH4)2HPO4 HsPOs —“%— Cas(POa)2
Bapuanrt 5

1. HazoBute 1o MexayHapoaHOW HOMEHKIaType cieayromue Bemecta: K20, K202, KOz, KOs.
2. IlpousBeauTte pacdyeTsl O YPaBHEHHUIO PEAKINH (H.Y.):
50r 20r X, T y, 1
K2FeOuwy) + NH1sOHp-p) — Fe(OH)3) + Ny + KOHpop).
Omnpenenute NPOIIEHTHOE cojiepkaHue Xxpoma B buxpomate kamus KoCr207
4. Onpenemure 00beM 1200 r merana oxcuna cepsl (IV) npu remneparype -10°C u nanenun 3

(98]

aTM.

5. Hanumure ypaBHEHHUs peakinil, XapaKTepU3yIOUIUE CIAEAYIOIINE NPEBPAILICHUS:
CuO —2— CuCl; CuO —2 Cu(NOs3)2
CuO —& CuSOq CuO — 5 Cu

Bapuanr 6
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1. HasoBwuTe mo MeXayHapoaHOW HOoMeHKIaType cienyromue BemectBa: AgBr, KCIO, KMnQOa,,
KAI(SOs)2.
2. IlpousBeauTte pacdyeTsl IO YPAaBHEHHUIO PEAKITUH (H.Y.):
121 12 n X, T y, T
KaMnOu(p-p) + Clagy — KMNOspp) + KClipop).
Omnpenenute MPOICHTHOE coiepkanne Kaimus B xpomate kaimus KoCrOa.
4. Ompenenure TeMIEpaTypy amMMuaka, eciiv 48 r ero 3aHuMaroT o0wsem 120 J1 mpu 1aBIeHUH
752 MM pT. CT.
5. Hammmure ypaBHEHHS peakiinii, XapaKTePU3YIOIINE CICAYIOMINEC TPEBPAIICHNUS

w

Zn(OH)2 %ZH(NOQz Zn(OH)2 —@ ,7n0
Zn(OH), —2— ZnS0O, Zn(OH), —“5 K,Zn0;
Bapuanr 7

1. HasoBwute 1o MexayHapoHON HOMeHKIaType cieayromiue BemectBa: NaHSO4, AI(OH).Cl,
NaOH, Fe(OH)a.
2. TlpousBeauTe pacdeTsl O YPABHEHUIO PEaKIUH (H.Y.):
70T 30r X, T y, 1
Mn207¢x) + CoHsOHp-p) — MNOz ) + COory + H2O ().
Omnpeaenurte MpoOIEHTHOE COACpKAHUE KUCIOpoaa B iepmanranaTe kanus KMnOsa.
4. Ompenenure Maccy xjopa, eciu npu remneparype 32°C u naBnennu 2,5 aTM ras 3aHUMaeT
o6wveMm 230 1.
5. Hammmure ypaBHEHHS peakiinii, XapaKTePU3YIOIIUE CICAYIOMNES TPEBPAIICHNUS

w

Na —® s NaOH NaOH —2 5NaHCO3
NaHCO3; i> Na.CO3 Na,COs3 L> Na2SOs.
Bapuanr 8

1. HazoBuTe 1o MexayHapoAHOW HOMEHKIaType cheayromue Bemecta: HaTeOs, HaPOg,
HsPOs, HNO:.
2. IlpousBeauTte pacyeTsl O YPaBHEHUIO PEAKINH (H.Y.):
I5r 10r X, T y, I
CrClpp) + HClp-p) — CrClspp) + Ha.
Omnpeaenurte NpoIeHTHOE coeprkanrue HaTpus B kapooHnate HaTpus NaxCOs.
4. Ompenenure nasnenue ozoHa O3, ecam 500 r raza npu Temneparype 15°C 3anuMaroT 06beM
100 1.
5. Hamwumure ypaBHEeHHS peakilnii, XapaKTepU3yIOIIIe CIEAYIONINe MPEeBPAIICHNUS:

w

Na2SO4—2— NaCl NaCl —2 3Na
Na i> Nazoz N3202 i) NaOH.
Bapuant 9

1. HazoBwute o MexIyHapoHOW HOMeHKIatype cienyromue Bemectsa: Cu(NOs)2, AlBr3,
KHCO3, SnOHCI.
2. TlpousBeauTte pacyeTsl O YPaBHEHHUIO PEAKIUH (H.Y.):
20r 20n X, T y, J
ZNS) + Ozr) — ZNO(x) + SO2(ry.
Omnpenenute NMpoLEHTHOE coaepx)aHue cepbl B THOoCyb(are HaTpus Na2S20a.
Onpenenure 06beMm 130 1 aszora npu temneparype 95°C u nasnennn 100,2 xI1a.

B~ w

5. Hanmmure ypaBHeHHS peakivii, XapaKTEPU3YIOIIHE CIeIyIONUe TPeBpaIleHus:
FeCl, —2— Fe(OH); Fe(OH),—2— FeSOy4
FeSOs—2— Fe Fe — 5 FeCls.
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Bapuant 10

1.

2.

W

HazoBuTte o MexxayHapoaHoi HoMeHKIIaType cieayromiue BemectBa: Al2O3, Cuz(OH)2CO3,
Ba(HS)..
[IpousBeauTe pacuyeTsl IO YPAaBHEHUIO PEAKIUH (H.Y.):

100r 30x X, T Yy, I

HgSw) + O — Hgw + SO,
OmnpeaenuTe MPOLEHTHOE COJCpKaHKUEe aTFOMHHHKS B cyibdare amoMuuus Alz(SOa4)s.
Omnpenenure Temnepatrypy okcugaa cepsl (VI), ecnu 250 r ero 3anumator oosem 70 1 ipu
nasiaeHun 740 MM pT. CT.
Hammmwre ypaBHEHUS peakiuii, XapaKTEpU3YIOIIUE CIICIYIONIHE TPEBPACHHUS:
P —8 5 P4O10 Ps0O10 —%—H3PO4
H3PO4—&— NasPO4 NaszPOs—2— Cas(POa)..

10.2.3.2. KoMIIEeKT KOHTPOJIbHBIX Pa00T K MPAKTHYECKOMY 3aHATHIO No2
«TepmoanHaMHuKa XMMHYECKUX peaKIUii»

Bapmuanr 1

1.

IIpu B3aumopeiictBum 10 1 azora ¢ 20 1 Bomopoaa (H.y.) Bbyaenuioch 29 kJlx Tema.
Paccuurtars sHTANIBNNIO 00pa30BaHUs aMMHAKA.

2. OnpenennTs BO3MOKHOCTh BOCCTAHOBJIEHUS okcuna tutana Ti0sx) amomuaneM npu 1500°C
o peakiun: Ti02a) + Al —> Tigy + Al203).

3. OmpenenuTh BO3MOXHOCTh BOCCTAHOBICHHS OKcuaa TuTraHa [10xx) allOMHHHEM MpH
CTaHAAPTHBIX YCIOBHSIX 1O peakiuu: T102u) + Al — Tiw + Al2O30.

4. PaccuuTaTh KOJNMYECTBO TEILUIOBOM DHEPIUM, BhLIENsAIOIENca npu cropanun 20 M3 razosoit
cMmecu, coaepxkarieit 20 06. % stana CoHs 1 80 06. % mpomana CsHs.

5. PaccuutaTh TEIIOTBOPHYIO criocoOHOCTh OyTana C4Hio.

Bapuanr 2

1. Tlpu B3aumopeiicTBuu 1 Monb razoodpasHoro 6poma u 1 Moib BOAOpOAa BbLAETWIOCH 67,2
k/[x Tera. OnpenenuTh SHTAIBINIO oOpa3oBanus HBT.

2. OnpenenanTs BO3MOKHOCTh BoccTaHoBieHus TiOzu Bogopomom mpu 1500°C.

3. OmpenenuTh BO3MOKHOCTH BocCTaHOBIICHHSI T102() BOTOPOIOM CTaHAAPTHBIX YCIOBHSIX.

4. PaccuuTaTh KOJIWYECTBO TEIUIOBOM SHEPTUU, BBIICISIONIEHCS MPU CropaHuu | T KaMEHHOTO
yris, cogepxkamiero 80 macc. % yriepona.

5. PaccuuTaTh TEMIOTBOPHYIO CIIOCOOHOCTH Ta30BOM cMmecH, conepskaiieit 80 00. % mpomnaHa u
20 06. % MeraHa.

Bapmuanr 3

1. Ilpu cropanun 3,6 T Maraus Beiemwioch 90,37 k/[x temna. Onpenenuth SHTATBIUIO
o0pa3oBaHUs OKCHJIAa MarHusl.

2. OmnpenenuTh BO3MOXKHOCTh BoccTtaHoBiieHUs: PDO yriepomom (C) okucnsercs 1o COr)
npu 800°C.

3. Ompenenuth BO3MOXHOCTh BoccTaHoBiIeHUS PhO yraepomom (Cw okucisercs g0 COq)
MIPU CTaHJIAPTHBIX YCIOBHSIX.

4. PaccuuTaTh KOJMYECTBO TEIUIOBOM HHEPTUU, BBIACISIONIEHCS NpPH CrOpaHUU CMECH,
cocrosuieit u3 30 r nponana u 50 r MeTaHa.

5. Paccuurath TemnorBopHyto ciocoOHOCTh popmanbaeruaa CH20 ).
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Bapuanr 4

1. Ilpu B3aumopeiictBuu 1 Monp Bojmopona u 1 monb cepsl Beiaenuiaoch 20,16 xJlx Temna.
OmnpenenuTs SHTANBINI0 00pa3oBaHus cepoBomopona HaS.

2. OnpenennTs BO3MOKHOCTE BoccTanoBnenus PbOw Bogopogom mpu 350°C.

3. OmnpenenuTh BO3MOXKHOCTH BoccTaHoBieHUs1 PhO ) BOIOpo10M IIpH CTaHIAPTHBIX YCIOBHSIX.

4. PaccuuTarh TEIJIOTBOPHYIO CIIOCOOHOCTH BOJIOPO/A.

5. PaccunTarh KOJIUYECTBO TEIIOBOM SHEPTUH, BhIACIAIomEecsa npyu cropanun 100 M3 Tommsa,
conepxamiero 80 06. % merana u 20 006. % sTana.

Bapuanr 5

1. Ilpu oOpazoBanmu 5 Momb razoobpasHoro H:S Beigemmmocs 105 k/[x terma. Ompenenute
SHTAJIBNNIO 00pa3oBaHus HzS.

2. Onpenennte BO3MOKHOCTE BoccTanoBnenus PbOx yrinepogom Cyk (mo CO) mpu 500°C.

3. Ompenenute Bo3MoxHOCTh BoccTanoBieHus: POy yraepogom Ck (mo CO) npu cTaHIapTHBIX
YCIIOBHUSIX.

4. PaccunTaTh KOJMYECTBO TETUIOTHI, BBIACISAIONICICS MPU CropaHUM | Kr >KHUJIKOTO TOILIMBA,
coaep:xkarero 75 macc. % oxrana CgHig u 25 macc. % rekcana CeHua.

5. PaccuurtaTh TEIUIOTBOPHYIO CIIOCOOHOCTH okcua yrieposa (11).

Bapmuanr 6

1. Dwuranenusa obpaszoBanus CaO) paBHa -635 k/[)K/Moib. PaccuuTaTh KOJIMYECTBO TEILIOTHI,
KOTOPOE BBIJICTUTCS MPU OKUCICHUHU 2 T KaJIbITHUSI.

2. OnpenenuTs BO3MOKHOCTB BoccTanosieHus PhOy ) Bogopomom npu 200°C.

3. OmpenenuTh BO3MOKHOCTH BoccTaHoBIIeHHS PDO2 ) BOIOPOIOM MpH CTAaHIAPTHBIX YCIOBHUSIX.

4. PaccuuTaTh KOJMYECTBO TEIUIOTHI, BBIJACIAIOMICHCS MPU CropaHuu | Kr >KUAKOTO TOIUIMBA,
coaepuxkaiero 75 macc. % oxkrana CgHig u 25 macc. % rekcana CeHaa.

5. PaccuuTaTh TEIIOTBOPHYIO CIIOCOOHOCTHh KAMEHHOTO yIiis, coaeprkaiiero 80% yriepona.

Bapuant 7

1. TIpu o6pazoBanuu 13,45 r CuCl; mo peakumu Cuw) + Clory — CuClaw Beiaenunocs 22,4 kJlx
teria. OnpenenuTh SHTAIBINIO 00pa30BaHUS COH.

2. OnpenennTs BO3MOKHOCTE BoccTaHoBieHus Cra0s Bogopogom npu 1500°C.

3. OmpenenuTs BO3MOXHOCTHh BoccTaHoBieHUuss Cr203x) BOZOPOJOM TMPU  CTAaHIAPTHBIX
YCIIOBUSIX.

4. PaccunTtaTh KOJIMYECTBO TEIUIOBOM SHEPTUU, BbLIENstolIeics npu cropanuu 10 xr cmecw,
coxepxarieit 20 macc. % atminoBoro cnupra CoHsOH u 80 macc. % dopmansaernaa CH20.

5. PaccuuTaTh TEIIOTBOPHYIO clIocoOHOCTH OeH30ma CsHe(x).

Bapuanr 8

1. B pesynbTaTe peakuuu B cMecH, cojepxkaiieit 10 1 Bogopoaa u 10 1 kucinopoza, BELACIUIOCH
108 x/[x Terma. OnpenenuTh SHTAILIINIO 00pa30BaHUS BOIBI.

2. OnpenennTs BO3MOKHOCTh BoccTaHoBieHus CraO3) 10 Cr kpemuuem mpu 1800°C.

3. Ompenenuth Bo3MOXkHOCTh BoccTaHOBIeHUS Cr203x) 10 Cr) KpeMHHEM MpU CTaHIAPTHBIX
YCJIOBUSIX.

4. PaccuuTarh KOJWYECTBO TEIJIOBOI HEPTUH, BBIICISAIOMICHCS MPU CTOPAHUM 2 KI' KAMEHHOTO
yris, conepxkamero 10% HeopraHu4eckux npuMmecen.

5. PaccuuraTh TEIIOTBOPHYIO CIOCOOHOCTH OeH3MHa, coaeprkamiero 25% rexcana CsHis 1 75%

renrada C7Hzs.
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Bapuanr 9

1. Omnpenenuts sHTaNBNNI0 00pa3zoBanus COyr), ecau npu cxxuranuud 120 r yriis BBLACIUIIOCH
3962 x]Ix Tema.

2. OnpenennuTs BO3MOKHOCTE BoccTanoBieHus Cro0s amromunurem npu 2000°C.

3. Omnpenenuth BO3MOXKHOCTh BoccTaHOBieHUsT Cr2O3w) amiOMUHHEM TMPH  CTaHJAapPTHBIX
YCIOBUSIX.

4. PaccuuTaTh KOJMYECTBO TEIJIOBOM JSHEPTUHU, BBIACISIONIEHCS npu cropanun 20 11 cMmecH,
conepsxkauieit 10 06. % CO u Bogopo.

5. PaccuuTaTh TEIIOTBOPHYIO CIOCOOHOCTH CEPHI.

Bapuanr 10

1. Onranenuio oOpazoBanus COzr = -396,2 kJlx/Monb. CKONBKO COXKEHO YIUIA, €CIH
BbIJIENIEHO 3962 K]k sHEprUm.

2. OnpenennTs BO3MOKHOCTE BoccTanoieHus W03 Bogopoaom mpu 500°C.

3. Omnpenenuth BO3MOKHOCTb BoccTaHOBIEHUSI WO3() BOJOPOIOM NMPU CTAaHAAPTHBIX YCIOBUSX.

4. PaccuuTaTh KOJWYECTBO TEIUIOBOW JHEPTUU, BBIACIAIONICHCS TIPU CrOpaHuu 3 M3
a30TOBOJOPOIHOM cMecH, coaepxkaieit 20 00. % Bomoposa.

5. PaccuuTaTh TEIIOTBOPHYIO CIIOCOOHOCTH CEPOBOIOPOIA.

10.2.3.3. KoMILIeKT KOHTPOJIbHBIX pa0oT K NpakTu4eckoMy 3aHATHIO0 Ne3 « KuHeTnka
XHMHYECKUX peaKkiuii»

Bapuanrt 1

1.

Hauansuas xonunentpanus PCls B peakiun: PCls < PCls + Clz cocraBasier 0,2 monp/in. K
MOMEHTY HACTyIUIEHUs paBHOBecHsi mpopearupoBaiio 50% wucxomHoro BemiecTBa. Haiitu
PaBHOBECHBIC KOHIICHTPAIIMH BEIIECTB U KOHCTAHTY PaBHOBECHSI.

Kak wm3menutcst ckopocts peakuumu Nz + 3Hz < 2NHs, ecan o0bem ra3zoBoil cmecu yse-
JINYUTH B 2 pa3a?

BO CKOJNBKO Pa3 yBEIMYHTCS CKOPOCTh PEAKIMHU HPH IOBBILEHMU TemmepaTypbl Ha 30°C,
ecnu y=47

CMech Ta30B HaJl YIJIeM B COCTOSHUM XHMHYECKOTO PaBHOBECHs MpPH AaBJieHUU 1,2 aT™M U
1100 K nmeer cocraB % (06.): W, =48,96, W,, ,=2,07, W, =48,96. Paccuurars Kp, Ke u AG

peakuuu: Cr) + H20 < CO + He.
Oueprus aktuBanuu paBHa 10 k/>x/Moinb. Bo ckoibKo pa3 M3MEHUTCS CKOPOCTh PEaKIMK Mpu
HOBBIIIEHUH TeMIIeparypsl ot 27 1o 37°C?

Bapuant 2

1.

B cocrosHum paBHOBecHs KOHIEHTpauuu ydacTBywomux B peakuuu Nz + 3Hz < 2NH3
BemiectB  Obutm  (Moaw/i):  [N2]=0,01, [H2]=3,6, [NH3]=0,4. Bbruuciute KOHCTaHTY
PaBHOBecHsI U KOHIIEHTpAIMKM a30Ta M BOJOPOJAa B MCXOJHOW CMECH, €Clid B HEil He ObLIO
aMMHaKa.

Bo ckonbko pa3 HEOOXOAMMO TOBBICUTH JABIICHHE B CHCTEME, YTOOBI CKOPOCTHh PEaKINH
C) + CO2 < 2CO Bo3pocia B 10 paz?

BO CKOJNBKO Pa3 yBEIMYHUTCS CKOPOCTh PEAKIMHU HPH IOBBILEHMU TemmepaTypbl Ha 50°C,
eciu y=27

B pesynabrare peakuuu CO + H2O < CO:2 + Hz B razoBoit cmecu npu gasinenuu 0,96 atm. u
700 K ycranosunoce paBHoecue: W, =W, ,=12,48, W, =W, =37,52% (06.). Paccuntars

K;, Kc u AG peakiuu B 3TUX yCIOBHSX.
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5.

DHeprus aKTUBALlMU HEKOTOPOU peakluu pu OTCYTCTBUM KaTajln3aropa paBHa 75,24
kJ[>x/Mo1B, a ¢ kKatanuzaTopoM coctasisieT 50,14 k/>x/mMonb. Bo ckonbko pa3 Bo3pacTaer
CKOPOCTb PEAKIUK B IIPUCYTCTBHMH KaTaJIN3aTOpa, €CIM peakius nporekaet mpu 10°C?

Bapuanr 3

1.

Konmnenrparuu yuactByiomux B peakiuu PCls <> PClz + Clz Bemiects B MoMeHT PaBHOBecHs
obutn  (Mose/n): [PCls]=[PCl3]=[Cl2]=0,8. Bprauciauts ucxomnywo kourenrpamuio PCls u
KOHCTAHTY PaBHOBECHSI.

2. Kax m3menwntcsi ckopocth peakimu 2NO + Cl; < 2NOCI npu yBenmveHuN KOHIIEHTpAIHH
HMCXOJHBIX BEIIECTB B 2 pa3a?

3. Ha ckompko TpamycoB CclieyeT TOBBICUTh TEMIIEPATypy CHCTEMBI, 4YTOOBI CKOPOCTh
MPOTEKaHUs peaklnu Bo3pocia B 16 pas, ecnu y=2,5?

4. Tlpu manenuu 0,98 atm. m 700 K B cMecu ra3oB Haj yrjieM YCTaHOBHWIUCH PaBHOBECHBIE
KOHIICHTPAIIMM KOMIIOHEHTOB, % (00.): Wy, =38,06, Wy, =21,29, Wey, =40,65. Paccuutats K,,
Kc u AG peakuuu: Cr) + 2H2 < CHa B 3TUX yCcnoBUSIX.

5. PaccunraTh 3HaUEHHME PHEPTUU AKTHBAIMH PEAKIIUU, €CIHM MPU TOBBIIICHUU TEMIEPaTyphl OT
290 no 300 K ckopocTh peakuuy yBeInuuBaeTcs B 2 pasa.

Bapmuanr 4

1. Oxucnenue ammuaka uzaet no ypasHenuto 4NHz + 502 < 4NO + 6H20. Uepes nexotopoe
BpeMs TOCIIE pEaKIUM KOHICHTpAIlMM YYacCTBYIOIIMX B HEW BemeCcTB ObLTH (MOJB/N):
Cun, = 0,009, C o, = 0,02, C,,= 0,003. BblYHCIUTh KOHIIEHTPALMIO BOJbI B 3TOT MOMEHT
BPEMEHH M UCXO/IHbIE KOHIIEHTPALMU aMMHUaKa U KHCIOPO/a.

2. Bo ckonmbko pa3 cienyeT yBENIMYUTh [JABJIEHHE B CHCTEME, 4YTOObl CKOPOCTh pEeaKIHu
C) + O2 < CO2 yBennuunacs B 12 pa3?

3. Bo CKOIBKO Pa3 yBEIMYUTCS CKOPOCTH PEAaKIMM IIPU MOBbINIEHHH Temmeparypbl Ha 40°C,
eciu y=3,2?

4. TazoBas cMech B COCTOSIHUM paBHOBecus rpu atMmochepHoM naiennn u 900 K umeer cocras,
% (006.): [CH4]=16,17, W, =70,55, W, =13,28. Paccuurats K, K. u AG peaxuun
CHs < C(r) + 2H2 B 3THX yCIIOBHUSIX.

5. PaccuuTaTh 3HaUYCHHE YHEPTUU aKTUBAIIMH PEaKIuU, CKOpocTh kKoTopoi mpu 300 K B 10 pa3
6omwiie, yem npu 280 K.

Bapuanrt 5

1. Tlpu HexkoTOpoO#l Temmeparype paBHOBeCHbIE KOHIIEHTpaiuu B cucteme 2502 + Oz < 2503
cocraBisui, Mmonb/:  [SO2]=0,04, [02]=0,06, [SO3]=0,02. BBMHUCIUTL HCXOTHBIC
koHneHTpauu SOz u Oz ¥ KOHCTAHTY PaBHOBECHSI.

2. Bo ckoipko pa3 HalO U3MEHUTH JaBJIECHUE Ta30BOM CMECH Il TOTO, YTOOBl yBEIHYUTH
ckopocTh peakiuu 2502 + Oz < 2503 B 27 pa3?

3. Ha ckombko TrpamycoB ciemyeT MOBBICUTh TEMIEPATYPy CHCTEMBI, YTOOBI CKOPOCTH
MPOTEKaIoIe B HEl peaklnu Bo3pocia B 128 pa3, ecnu y=27

4. Peakmus CO + H2O < CO2 + Hz npu naenenun 1,08 arm. u 1000 K npuBoauT razoByto
CMECh B COCTOSIHME PABHOBECHs NPH KOHIEHTPALMAX KOMIIOHEHTOB, % (00.): W¢, =10,24,
Wy =39,42, W, ,=43,70, W, =6,58. Paccuurars Kp, Kc 1 AG 310l peakuun.

5. Bo CKOJIBKO pa3 BO3pacTeT CKOPOCTh PEAKIUK PH MOBBIIEHHU Temmeparypsl ¢ 30 no 70°C,
ecnu ’Heprus aktuBauuu 125 xkJx/Moinb?

Bapuanr 6
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PaBHOBecHbie KoHIeHTpammu BemiecTB B cucreMe: 2NO + Oz < 2NO; Obumr (MOB/M):
[NO]=0,056, [NO2]=0,044, [02]=0,028. Berauciurh ucxomnbsie konieHTpama NO u Oz u
KOHCTaHTY PaBHOBECHSI.

Kak m3menutcs ckopocts mpsimoir peakmmu 2NO + Oz < 2NO2, ecnmm  gaBieHHE 3TOH
CUCTEMBI, HAXOSAIICHCS B 3aMKHYTOM COCY/IE, YBEITMIUTCS B 2,8 paza?

Bo ckoybKO pa3 MOBBICUTCS CKOPOCTh PEAKLUMHU IPU MOBBIIIEHUH TemiepaTypsl oT 200 1o
250°C, ecimm y=2,2?

Cwmech razoB Haj yriem npu gasiaeHud 1,16 atm. m 1050 K nHaxomutcs B cOCTOSHUU
paBHOBECHS MPH COOTHONICHUSIX KOMIIOHEHTOB, % (00.): W, =40,45, Wi o =7,19, Wy, =46,40,

W, =5,46. Paccunrars K, Ke u AG peakuun: Cir) + H20 < CO + Ha, npusenmuei cucremy B

COCTOSIHME PABHOBECHSI.
Kak M3MeHNTCS CKOPOCTh PEAKIUH TIPU MOHMKEHHH TemmepaTypsl oT 100 go 60°C, ecm
SHEpPrusl akTUBALMK peakuuu 82 kJ[x/MoJb.

Bapuanr 7

1.

Koncranra pasHoBecus peakuuu N2 + 3H2 < 2NH3 pasna 1,0 (mpu 100°C). PaBHOBecHEIE
KOHIIeHTpauu BemecTB (Moaw/n): [H2]=0,2, [NH3]=0,08. BeruuciuTh HavadbHYIO U
PaBHOBECHYIO KOHIICHTPAIIUH a30Ta.

2. Peaxums waer mo ypaBHeHHO: NaS;03 + H.SOs < Na,SO4 + SO» + S{ + H20. Kak
W3MEHHTCS CKOPOCTh PEaKIIMK BCIICACTBUE pa30aBlIeHUs pearupyroiel cMecu B 2 pasza?

3. Ilpu yBenmuenun Ttemmepatypsl Ha 50°C ckopocts Bospociaa B 1024 pa3. Berumciaurs
TeMIIepaTypHbIA KO3PPUIIUEHT.

4, Peakmus CO + H O < CO2 + Hz npu gaBnenun 1,08 atm. u 700 K mpuBoauT cMech Ta30B B
COCTOSIHUE PaBHOBECHSI TIPU KOHIIEHTPAIUAX KOMIIOHEHTOB, % (00.): Weo, =46,22, Wy, =21,22,
Wy o =28,78, W, =3,78. Paccuutats K, Kc u AG 310i peakuuu.

5. KoHcranTa ckopocTH HekoTopoi peakuuu rpu 600 K pasna 7,5, a npu 650 K pasna 4,5-102.
BbIynrcnuTh SHEPTUIo aKTUBAIMK PEeaKIIMKU U KOHCTaHTy ckopoctu mpu 700 K.

Bapuanr 8

1. B cucreme CO + Cl; <& COCI, paBHOBecHbIe KOHIIGHTpanuu BemecTs (Mojb/n): [CO]=0,2,
[CI2]=0,3, [COCI;]=1,2. Boruncaurs wucxomnbic kouueHtpaimud CO u Cl; u KoHCTaHTY
paBHOBECHSI.

2. Bpruuciuts n3menenue ckopoctu ooparnoit peakiuu COCl, < CO + Clz, ecu mpu HekoTo-
poii TeMIiepaType JaBlieHUEe B CUCTEME YMEHBIIWIH B 6 pas.

3. Ilpu noseiuenuu temueparypsl Ha 50°C ckopocTs peakuuu Bo3pocia B 32 pasa. Berauciuts
TeMINEPaTyPHBIA KO3(PPUIIMEHT Y.

4. PaBHOBECHBIC KOHIIGHTpAIlMM KOMIIOHEHTOB Ta30BOM CMECH B pe3yJbTaTe XUMHUYECKOMN
peakuun CO2 + Ho < CO + H20 npu paBnenun 1,4 atm. u 1500 K paBusl, % (00.):
Weo, =87,12, Wy, =0,16, Wi o =4,88, W, =7,84. Paccuurath K, K. u AG peakium B 31HX
YCIIOBUSIX.

5. KoncraHnTa ckopocTu HekoTopoii peakuuu 1pu 20°C pasra 3-102, a npu 50°C 41071,
BBIMHCINTE HEPTUIO AKTHBALMHU PEAKIMU U KOHCTAHTy ckopocty mpu 30°C.

Bapuanrt 9

1. BplHMCIUTH KOHCTAHTY PaBHOBECHUS M PaBHOBECHBbIC KOHIeHTparuu Hz u |2, ecnm m3BecTHO,

9TO MX Ha4YaJbHbIC KOHIICHTpAIK cocTaBisuii 1mo 0,02 MoJb/J1, a paBHOBECHASI KOHIIEHTPAIIHS
HI paBna 0,03 mons/n: H2 + |2 < 2HI.
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2. Bo ckombko pa3 yBEIMYUTCS CKOPOCTh MPSIMOW PEaKIMy MPHU MOBBINICHUU TEMIIEPaTyphl Ha
50°C npu y=3?

3. Bo ckombko pa3 cineayer yBennuuTh KoHreHTpaiuio Ho B cucreme N2 + 3Hz < 2NHs, uTo061
ckopocTh Bo3zpocia B 100 paz?

4. Cwmecsh ra3zoB Haja yriem mnpu gasienud 1,24 atm. u 600 K B cocTOSIHUM paBHOBECHUSI UMEET
cocras, % (00.): W, =61,13, W, =7,82, W, =31,05. Paccuutars K;, Kc n AG peakuumu:

C@) + 2H2 < CH4 B 3THX yCIOBUSX.
5. DHeprus aktuBanuu paBHa 22 k/[x/mMonb. Bo cKoJbKO pa3 M3MEHUTCS CKOPOCTh PEaKuy Ipu
TOBBIIIEHUH TEMIIEPATYPHI OT 14 mo 42°C?

Bapuanr 10

1. PaBuoBecue peakiuu: 4HCly + O2 < 2H20q) + 2Cly ycTaHOBHIOCH TPH CIICAYIOIIMX
koHIeHTpanusx (Monaw/n): [H20]=0,614, [HCI]=0,2, [02]=0,32. BbUHUCINTL KOHCTAHTY
paBHOBecHs U iepBoHayanbHbie KoHieHTparuu HCl u O,

2. Bo ckonpko pa3 cremyer yBenuuHuTh KOHIEHTpauuto CO, 4yTOObI CKOPOCTh peakluu
2CO < CO2 +Cr,) yBenuuunach B 64 paza?

3. Ilpu ysemnuenun Temmeparypsl Ha 100°C ckopocTs peakmum Bospocna B 1024 pasa.
Boruncnuth TemnepatrypHblii KOAQGUIIUEHT.

4. B pesynbrate BOoccTraHoBieHus COz yriemM B CMeCH Ta30B YCTaHOBHJIMCH DPABHOBECHBIE
KOHIIEHTPAIMK KOMIIOHEHTOB, % (00.): W, =6,34, W, =87,92, W, =5,75. Paccuutars Ky, Kc

u AG peakuun: Cir) + CO2 < 2CO, ecnu Posu=1,4 atm. u T=1100 K.
5. PaccuuTaTh 3HauEHUE YHEPTUH AKTUBAIMU PEAKIIMH, €CIIU MPHU MOBBILIEHUU TEMIIEPaTypPhl OT
275 no 291 K ckopocth peakuiyu yBeauuuBaercs B 3,4 pasa.

10.2.3.4. KoMm1eKT KOHTPOJIBHBIX Pa0do0T K NpakTudeckoMy 3aHATHIO Ned «CriocoObl
BbIPa;KeHUs] KOHLIEHTPALMHU PACTBOPOB»

Bapuanr 1

605,09 r cynbdara xeneza Fex(SOs)s pactBopwau B 907,67 T Boasl W modyuwiad 1044
pacTBopa, Uik KOTOPOT'O PacCYUTATH:

1. MoJspHOCTH, MOJIB/JI

2. HOPMaJbHOCTH, MOJIB/

3. MOJSUIBHOCTH, MOJIB/KT

4. TPOLEHTHYIO KOHIICHTPAIIHIO

5. monbHyt0 100 Fex(S04)3

Bapuant 2

990 r 6pomuna uatpust NaBr pactBopunu B 1485 1 Bombl, momyuuB 1750 mu pactBopa, uis
KOTOPOTr'0 pacCUMTaTh:

MOJISIPHOCTH, MOJIB/JT

HOPMaJIbHOCTH, MOJIB/JT

MOJISIIBHOCTD, MOJIB/KT

MPOLIEHTHYIO KOHILIEHTPAILIUIO

MoJabHYI0 foJito NaBr

SARE A

Bapuant 3
[Tpu pactBopenuu 16,575 r cynbpdara amomuuus Al2(SOs)s B 150 T Bogsl momydeHo 150 mu
pacTBopa, Uik KOTOPOTO PACCUUTATH:
1. MOIsIpHOCTB, MOJIB/N
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HOPMaJIbHOCTb, MOJIb/JI
MOJISUTBHOCTD, MOJIB/KT
MPOILIEHTHYIO KOHIICHTPAIIHIO
MoubHYI0 101110 Al2(SO4)s.

gk wn

Bapmuanr 4

156,35 t xmopuna kaneuus CaCly pactBopuum B 234,5 T BOIBI, MONYyYHIId pacTBOp 00beMom 280
MJI, ISl KOTOPOTO PACCUUTATD:

MOJIIPHOCTb, MOJIb/JI

HOPMaJIbHOCTb, MOJIb/JI

MOJISUTBHOCTD, MOJIB/KT

MPOLIEHTHYIO KOHIIEHTPALIUIO

MoJbHYI0 10i110 CaClo.

abrwpnE

Bapmuanr 5

330,82 r 6pomua kanusa KBr pactBopuin B 496,24 r Boas!l u nonyuunu 601,5 mu pactBopa, uis
KOTOpPOTO pacCUUTaTh:

MOJIIPHOCTb, MOJIb/N

HOPMaJIbHOCTb, MOJIb/1

MOJISITBHOCTh, MOJIB/KT

MPOLIEHTHYIO KOHIIEHTPALIUIO

MoJTbHYTO foit0 KBr.

agbrw0pE

Bapuanrt 6
326.,9 r xnopuaa maraus MgCl, pactBopuiu B 763,2 T BOJbI U MOXy4YHId 858,6 M1 pacTBOpa, Iis
KOTOPOTO pacCUUTATh:

1. MoOJspHOCTH, MOJIB/JI

2. HOPMaJbHOCTH, MOJIB/

3. MOJSUIBHOCTH, MOJIB/KT

4. TPOIEHTHYIO KOHIICHTPAIIHIO

5. momsnyo goiao MgCly.

Bapuant 7

358,3 r murpara Hukens Ni(NOs)2 u 537,5 r Boabl oOpazyror 650 M1 pacTBopa, s KOTOPOTO
paccuuTarh:

1. MonsApHOCTH, MOJIB/JI

2. HOPMAaJbHOCTH, MOJIb/M

3. MOJISIILHOCTB, MOJIb/KI

4. TPOULEHTHYIO KOHIICHTPAIIHIO
5. mompnyro 010 Ni(NO3)e.

Bapmuanr 8

43,58 r ruapokcuaa Hatpust NaOH pactBopuiu B 267,7 T BoJIbI, ipu 3TOM 00pa3oBaiock 270 mi
pacTBOpa ILIEJI0YUH, sl KOTOPOTO pacCUUTaTh:

1. MoOIApHOCTH, MOJIB/JI

2. HOPMaJIbHOCTb, MOJIB/J

3. MOJSAIBHOCTH, MOJb/KT

4. TPOLEHTHYIO KOHLIEHTPALNIO

5. monbHy0 1oy NaOH.
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Bapuanr 9
148,4 r xmopuna kaamust CACl, pactBopru B 445,2 T Boasl u nonyumian 470 mit pactBopa, s
KOTOPOT'O PacCYUTATh:

g E

MOJIIPHOCTb, MOJIb/JI
HOPMaJIbHOCTb, MOJIb/JI
MOJISUTBHOCTD, MOJIB/KT
MPOIEHTHYIO KOHIICHTPALIUIO
MosbpHYI0 g0 CdCly.

Bapuanr 10
50 r xiopunma Hatpus NaCl pacrBopuau B 157 r Boabl u monyumnu 203 M pacTBopa, IS
KOTOPOT'0 pacCYMTaTh:

g

MOJIIPHOCTb, MOJIb/JI
HOPMaJIbHOCTb, MOJIb/JI
MOJISUTBHOCTD, MOJIB/KT
MPOLIEHTHYIO KOHIICHTPAIIHUIO
mossHy0 10i110 NaCl.

10.2.3.5. KoMIIeKT KOHTPOJIbHBIX Pa00T K MPaKTH4YecKOMY 3aHATHIO NeS «CBoiicTBa
PacTBOpOB»

Bapuanr 1

1.

Onpenenuth cpemy BOAHOTO pacTBopa cyibhura kamus K>SOz, O60cHOBATH OTBET.

2. Paccuutath Temmeparypy KWIIEHHS M KpucTaiuizauuu 8% BOJHOTO pacTBOpa XJIOpHAA
KaJusi, CTeNeHb TMCCOLMAIMKU KOTOPOro 85%.

3. PaccuuTaTh IpOILEHTHYIO KOHILIEHTPAIMIO HACBIIIEHHOTO pacTBopa Cyib(uua Kaamus, eciiu
TP = 7,910

4. Paccuurats pH 0,5% pactBopa HCN. IInoTHOCTH pacTBOpa cuuTaTh paBHOM 1 T/MIL.

5. B kakux o0beMax Hy»KHO cMmemars dtunenrmkons CoHeO2 (p=1,1088 r/cm®) u Boxy, 4TOOBI
MOJTy4HTh 2 1 aHTH(pH3a, TEMIEparypa 3aMmep3anus kotoporo -5°C. IlnotHocTs aHTH(pH3A
IIPUHATE paBHOM 1 T/cM3,

Bapuant 2

1. Omnpenenuts cpexy BogHoro pactBopa HuTputa Hatpusi NaNOz. O6ocHOBaTh OTBET.

2. 6,3 %-HbIil pacTBOp HUTpaTa KalbllMs HAYMHAET KPUCTAILTU30BATHCA TMPH TeMIiepaType -
1,815°C. Paccuurars TeMIeparypy KUICHHS M 9acTh AUCCONUMMPoBaHHBIX Moneky1 Ca(NOs):
B 9TOM pPacTBOpE.

3. PaccuuTaTh TPOIEHTHYIO KOHIIEHTPAIIMIO HACHIIEHHOTO pPAacTBOpa THAPOKCHAA MapraHiia,
ecin I1Pyy, oy, = 2:107%3,

4. Paccuurtare pH 0,05% pacTtBOpa cepHoil kucinoThl. [In0THOCTHE pacTBOopa cuMTarh paBHOU 1
T/MIL

5. B kakux 00beMax HyXHO cMemath 3TuneHrmkons CoHeO2 (p=1,1088 r/cm®) u Bomy, 4TOOEI
noJy4uth 5 1 antupusa, He 3amepsaromero a0 -18°C. IIOTHOCTH aHTH(pPU3a NPHHATH
paBHoii 1 r/cm®.

Bapuant 3

1. Ompenenuts cpeny BogHoro pacteopa xiopuna meau (11) CuClz. O6ocHoBath OTBET.
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B 3,2% BomHom pactBope xyopuaa Oapus crerneHb auccorpanuu BaCly 77%. Paccuntath
TEMIIEpPATypy KUIIEHUSI U 3aMEP3aHMsI 3TOr0 PacTBOpa.

Paccuntath NpOLIEHTHYIO KOHUEHTPALMIO HACBIILIEHHOTO pacTBOpa OpoMuaa Taulus, €Cld
IP,, = 3,9-10°,

Paccunrars pH 0,2% pactBopa rugpokcuia Hatpus. [ImoTHOCTE pacTBOpa cunTaTh paBHOM 1
I/MIL

B kakux 00beMax HyXkHO cMmemars stuneHrmkons CoHeO2 (p=1,1088 r/cm®) u Boxy, 4TOOHI
IPUTOTOBHTE 8 1 anTH(puU3a, He 3amep3aromero 10 -17°C. IInoTHOCTs aHTU(pPHU3a IPUHATEH
pasHoli 1 r/cm’.

Bapmuanr 4

1.
2.

3.

o B

Onpenenuts cpery BOAHOTO pacTBopa cyibpura 6apus BaSO3. O6ocHOBaTH OTBET.

14% Bommblii pacTBOp cynbdara Harpus kunut npu 101,66°C. Onpenemuts Oymer Jm
3amep3aThb 5T0T pacTtBop npu -10°C u crenens aucconnanuu Na;SOs B 5TOM pacTBope.
PaccunTaTh NpOLIEHTHYIO KOHIIEHTPALMIO HACBIIIEHHOTO pacTBopa OpoMuJa CBHHIIA, €CIIU
1Py, =9,1-107,

Paccuurats pH 10% pactBopa NH4OH. ITnoTtHOCTH pacTBOpa cuntarh paBHoit 0,96 r/mi.

B kakux 00beMax Hy»kHO cMmemars stuneHrmkons CoHeO2 (p=1,1088 r/cm®) u Boxy, 4TOOBI
noayuuTh 1,5 1 anTH(pH3a, Temneparypa 3amepsanus kotoporo -2°C. IlnotHocTs anTudpuU3a
HpHMHATHL paBHOii 1 r/cm®,

Bapuant 5

1.
2.

o B

Omnpenenuth cpeny BoaHoro pacteopa nuanuaa kanbims Ca(CN)2. O60cHOBAThH OTBET.

B BogHOM pactBope cynbdara kamus, kunsmero npu 100,28°C, cons mucconmuposana Ha
53%. OnpenenuTh TeMIlEpaTypy Hayana KpUCTAJUTM3AIUU ATOT0 PaCTBOPA U €ro MPOLEHTHYIO
KOHIIEHTPALIUIO.

PaccunTaTh MpOLIEHTHYIO KOHILEHTPAIMIO HACBIIIEHHOTO pacTBopa KapOoHaTa Oapus, eciu
TPy, c0,= 5107,

Paccuutats pH B HachlllleHHOM pacTBOpE TUAPOKCUIIA MATHUS.

Kakne 06beMbl aunnenrmukons CoHeO2 (p=1,1088 r/cM®) u BoJbI HYKHBI [J1s IPUTOTOBJIECHHUS
2,5 1 antudpusa, TemMneparypa 3aMmep3anus Koroporo -7°C. IIIOTHOCT, aHTH(pH3a IIPUHATS
pasHoii 1 r/cm®.

Bapuanrt 6

1.
2.

3.

o

OmnpenenuTh cpeay BoIHOTO pacTBopa cyibdara sxenesa (11) FeSOs. O6ocHOBaTh OTBET.
Paccuutars crenens auccommanuu  KlOz B 12% BogHOM pacTBOpe, Temmeparypa
KpHCTaILM3anuy kotoporo -1,98°C.

PaccunTaTh TPOIEHTHYIO KOHIIEHTPAIIMIO HACBHIIICHHOTO pacTBOpa HMOJWIA CBHHIA, €CIIU
I1P,,, = 8-107,

Paccuurars monsgprocTs pactBopa HNOs, pH kotoporo pasen 0,87.

B kakux o0beMax HYKHO cMmemmars stiieHrmkons CoHeO2 (p=1,1088 r/cm®) u Body, 4TOOBI
OpuroToBuTh 6 11 antudpusa, 3amepszaromero mpu Temmeparype -10°C. IlmoTHOCTSH
anTU(puU3a IPUHATL paBHOH 1 T/cM3,

Bapuanr 7

1.
2.

OmpenenuTh cpey BogHOTO pacTBopa xyopuaa nuaka ZnClz. O6ocHoBaTh OTBET.
PaccunTtaTh MpOLIEHTHYIO KOHIEHTPAIIMIO BOJHOTO PACTBOpa HUTpaTa Oapusi, 3aMep3aroliero
npu -1,7°C, eciu crenens nucconuanuu Ba(NOs), B Hem 57,5%.
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Paccunrars MpONEHTHYIO KOHIIEHTPAINIO HACBHIIIIEHHOTO PacTBOpa Cyib(ara CTPOHIHS, €CIIU
TPy, =2,8-107.

Paccuurats pH pactBOpa, coaepxamero 1,5 r xiaopuctoro Bojopoaa B 3,5 J1 BOJBI.

Kakne o6bembr stunenrmukons CoHeO2 (p=1,1088 r/cm®) m Bomel moTpeyercs s
npurotonenus 4,5 n antuppusza, He 3amepsaromero a0 -30°C. IlmotHocts anTHdpuU3a
IPUHATH paBHO# 1 r/cMe,

Bapuanr 8

1.
2.

3.

o s

OmnpenenuTs cpeay BOTHOTO pacTBOpa Cyiabhuaa cTpoHIus SrS. O60CHOBATH OTBET.

B 7,82% pactBope HuTpata Harpus auCcormupyer 69% wmonexkyn NaNOs. Paccuurarts
TEMIepaTyphl KHTICHHS H KPUCTAJUTH3AIMA 3TOTO PacTBOpa.

PaccunTtaTh TpOIEHTHYIO KOHIEHTPAIMIO HACHIIIEHHOTO pacTBopa ¢ocdara nautus, eciu
IIP oo, = 3,2:107.

PaccuuTarhs MOISIPHOCTH pacTBOpa YKCyCHOM KUCHOTHI, eciii pH pactBopa pasen 3,5.

Kakne o6wembl stunenrnukons CoHsO2 (p=1,1088 r/cm®) m Bomel moTtpebyeTcs s
npurotonenus 3,0 n antudpusa, He 3amepsaromero a0 -15°C. IlmotHocts anTHdpU3a
IPUHATH paBHOI 1 r/cMe,

Bapuanr 9

1.
2.

o s

Onpenenuth cpery BOAHOTO pacTBopa kapbonaTta kanbius CaCOs. O6G0CHOBATH OTBET.
Temnepatypa kunenus 20% BoaHOro pactBopa HuTpara cepedpa 101,2°C. Onpenennts kakas
gactb Mosiekysl AgNOs aumcconuupoBaHa, U TeMmIepaTypy Hadajla KPUCTALIU3ALUU 3TOTO
pacTBopa.

PaccuntaTh NpoOLEHTHYIO KOHIICHTPALMIO HACBIIIEHHOTO pacTBopa Opomwuiaa cepebpa, eciu
1P, 5= 610,

Paccuurats pH pactBopa, B 250 mu koToporo coaepxkurcs 0,5 r NaOH.

B kakux o0bemax Hy»HO cMmemars tunenrmkons CoHeO2 (p=1,1088 r/cm®) u Boxy, 4TOOBI
IPUTOTOBUTL 7 1 aHTH(pH3A, TeMmImeparypa 3amepsanus kotoporo -27°C. IInmoTHOCTSH
anTH(pH3a IPUHATH paBHOH 1 T/cM®,

BapuanTt 10

1.
2.

ok

Onpenenutsh cpery BogHOTo pacTBopa cyibpura Hatpust Na.SOs. O6ocHOBAaTH OTBET.
Bonnsiit  pactBop HuTpata kamus, B KoTopom KNOs muccoumupoBan Ha 68%
kpucTammsyercs mpu -2,87°C. OnpenenuTs npy Kakol TemrepaType OH OyeT KUIETh H €ro
MIPOICHTHYIO KOHIICHTPAIIHIO.

PaccunTtaTh MpOIEHTHYIO KOHIIEHTPAIIMIO HACBIICHHOTO PAacTBOpa KapOOHATa HUKENS, €CIU
ITPyc0,= 1,3:107.

pH pactBOpa cepHoii KucioTsl paBeH 4,9. PaccuntaTh MOJISIPHOCTH pacTBOpA.

Kakue o6wbembl stunenrmukons CoHeO, (p=1,1088 r/cm®) m Boael moTpeOyroTcs s
npuroToneHus 5,8 n antudpusa, TemnepaTypa 3amep3anus kotoporo -8°C. IIIOTHOCTSH
anTU(puU3a IPUHATE paBHOH 1 T/cM3,

10.2.3.6. KoMILIEKT KOHTPOJIbHBIX PA00T K NPAKTUY€CKOMY 3aHATHIO Ne6
«IIEKTPOXUMHUS»

Bapuanr 1

1.

Boerauciute DJIC TanpBaHUYECKOTO JJIEMEHTA, HANUCaTh MPOIECCHl, MPOUCXOMAIINE Ha
anekrponax: Cr/ CrClz, 0,01 mons/n // 0,001 mons/mn, CrCl2/ Cr.
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5.

HanucaTp 31eKTpoJHbIE MPOLECCH U PACCUNUTATh KOJUYECTBA OOpa3yIOIIMXCS Ha MHEPTHBIX
AIIEKTPOJIaX BEUIECTB IMPH 3JICKTpoJm3e BogHOro pactBopa MnCly mpu mponyckannu 25A-4
IJIEKTPUYECTBA.

Paccuntath pacxosa 37J€KTpO3HEPIHMHM M BpeMs, HEOOXOAMMOE JUIsl NojlydeHus 1 T maprasua
anekTponm3oM paciiaBa MNnSOs, ipu cuite Toka 10 A, BbIxoze 1o ToKy 75% W HampshKEHUN
12 B.

Hammcare ypaBHEHMS SJIEKTPOAHBIX MPOLECCOB, NPOTEKAIOMMX MPH AIEKTPOXUMHYECKON
Koppo3uu koHTakta Fe/Cr B menouHoi cpese.

Kakoii u3 xonrakroB — Fe/Cd mnu Fe/Ni — sBnsiercst 6os1ee KOPpO3UOHHOOACHBIM?

Bapuanr 2

1.

2.

Bprunciute 3JIC raqbBaHMYECKOrO0 SJEMEHTA, HAMUCATh MPOLIECCHI, MPOUCXOISAIIME Ha
anektpoaax: Ni / NiClz, 0,1 moas/n // 0,01 moas/n, CuSOa4/ Cu.

HanucaTp 31eKTpoHbIe MPOLECCH M PAaCCUMUTATh KOJUYECTBa 0Opa3yIOIIMXCS Ha MHEPTHBIX
AIIEKTPOJIaX BEUIECTB MPH 3JICKTpoiu3e BogHoro pactsopa MJCl: mpu npomyckanuu 15000
Kun snextpuyectna.

PaccuntaTh KONMMYECTBO HUKENS M Ppacxoi DIIEKTPOIHEPTHMH Ui €ro MOoJyuYeHUs
anektpoausom pactBopa NIClz npu cuie Toka 15 A 3a 300 wacoB npu Beixoje 1o Toky 80% u
HanpspkeHuu S5 B.

Hamucate ypaBHEHUSI 3JEKTPOJHBIX MPOILIECCOB, MPOTEKAIOIIUX MPH AJIEKTPOXUMHUYECKON
KOppo3uu KoHTakTa CuU/ZN BO BIaXKHOM BO3IyXe.

Kakoit u3 merayioB — Co, Ti, Cu — MOXXHO MCIOJIB30BaTh Ul MPOTEKTOPHOM 3amuThl Fe ot
KOppo3uu?

BapuanTt 3

1.

2.

Boruncnute 3/IC ranbBaHUYECKOrO 3JIEMEHTA, HAMMCATh MPOIECCH, MPOUCXOMAAINE Ha
anektpoaax: Fe / FeCl, 0,01 mons/n // 0,1 mons/n, Fex2(SOa4)3/ Fe.

HanucaTp 31eKTpoHbIe MPOLIECCH U PACCUUTATh KOJUYEeCTBa 00Opa3yroIIMXCs Ha MHEPTHBIX
SIIEKTPOJIaX BEHIECTB MpH 3ekTposnuse BoaHOro pactBopa Crz2(SOs)s mpu mpomyckaHHH
1000000 Ko snexkTpuuecTBa.

Paccuntath pacxonl 3JEKTpOIHEpPrMM U Bpems, HeoOxoaumoe uig mnomydeHus 100
kuciopona siexrponanzom pactBopa NaNOs, npu cune toka 20 A, BbIxoae no Toky 85% u
HanpspkeHuu S B.

Hamucate ypaBHEHUSI SJEKTPOJHBIX IPOIECCOB, MPOTEKAIOIUX MPH AIEKTPOXUMHUUYECKON
koppo3uu koHTakTa Cr/Cu B pacrBope HCI.

Kakoif u3 KOHTaKTOB pacTBOPOB SBJISIOTCA Ooyiee KOPPO3MOHHOATPECCUBHBIMU ISl JKeJe3a:
MgCl2, KCI, Na2COs.

3

Bapuanr 4

1.

2.

Berurcaute O3JIC ranbBaHMYECKOrO 3JIEMEHTA, HAMMCATh IPOLECCH, INPOUCXOMAAIINE Ha
anekrponax: Zn / ZnS0a, 0,1 monw/n // 0,01 monb/n, Ag2SO4/ Ag.

Hanucarp 31eKTpoHBIE MPOLECCH U PACCUYUTATh KOJUYECTBA 00pa3yroluXcs Ha WHEPTHBIX
ANEKTPOAAX BEIIECTB MpH dekTponuse BoaHoro pactBopa AGNOs mpu mpomyckanuu 13,4
A4 3]IeKTpHUYECTBA.

Kakoe KonumuecTBO MIEJIOYM M XJIOpA MOXET OBbITh IOJYYEHO 3JIEKTPOJIU30M BOJHOTO
pactBopa KCI npu pacxoxe 100 kBt-u anektposneprun, HanpsbkeHHH B cet 12 B, BeIxoze
1o ToKy 83%?

Hamucate ypaBHEHUS 3JEKTPOJIHBIX IPOLIECCOB, MPOTEKAIOLIUX IPHU IEKTPOXUMHUYECKON
kopposun koHTakra Fe/Cu B pactBope H2SO4.
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5.

3alIUTHBIC MOKPBITHS KaKOr0 MeTallla SIBIIAIOTCSA KOPPO3MOHHOOMACHBIMH IS Kejesa: ZN,
Sn, Cr? IMouemy?

Bapmuanr 5

1.

2.

5.

Boruncnute O3/IC ranbBaHMYECKOro 3JIEMEHTA, HAMMCATh IMPOLECCH, MPOUCXOMAAIINE Ha
anekrpoaax: Pt, H, / HCI, pH=3 // pH-11, KOH/ H>, Pt.

Hamnucatp 31eKkTpoHbIe MPOLECChl U PACCUUTaTh KOJUYECTBA OOPa3yIOIIMXCS Ha MHEPTHBIX
3JIEKTpOJaX BemecTB mnpu siekrpoiuse paciuiaBa AlClz mpu npomyckanuun 100 A-u
IIEKTPUYECTBA.

Paccuntath KOIMYEeCTBO paUHUPOBAHHOW MEOU, KOTOPOE MOKHO IMOJYYUTh HpU
3JIEKTPOJIU3E C PACTBOPUMBIM MEIHBIM aHOJOM TOKOM 25 A 3a 250 yacoB mpu BBIXOJZIE IO
TOKY 77% ¥ pacxop 3JEKTPOIHEPTUH NPU HaNpsKeHuu 15 B.

Hanncare ypaBHEHMS 3JEKTPOAHBIX MPOLECCOB, NPOTEKAIOIUX IPH AIEKTPOXUMHYECKON
kopposun koHTakta Al/Ni B pactBope Mg(NO3)a.

UYro Takoe KaToAHAs 3alUTa METAJIOB OT Koppo3uu? [IpuBennure npumep.

Bapuanr 6

1.

2.

5.

Beruucaute 3JIC rasbBaHUYECKOTO 3JE€MEHTAa, HAmucaTh MPOIECCHI, MPOUCXOJAIIUE Ha
anektpoaax: Cu / Cu(NOs)2, 0,01 mons/n // 0,001 mons/m, CuSO4/ Cu.

Hamucath s1exTpoaHbIe MPOIECCHl U PacCYUTATh KOJIMYECTBA 0Opa3yIOIMMXCS HAa WHEPTHBIX
3JIEKTPOJaX BEIICCTB MPH dIeKTposu3e BoaHoro pacrBopa FeCls mpu mponyckanun 50000 Kot
ANEKTPUYECTBA.

CKOJIBKO KHCTIOpOJa M BOJ0poaa oOpa3yeTcs npu dektponuse pactBopa KOH tokom 11 A 3a
100 gacoB mipu BbIxoz€ 1O TOKY 78%? PaccuuTarh pacxoj 3JE€KTPOIHEPTUH IIPU HANIPSIKEHU U
6 B.

Hamucate ypaBHEHUS 3JEKTPOJHBIX MPOIECCOB, MPOTEKAIOIIUX MPH AIEKTPOXUMHUUECKON
koppo3uu koHrakra Cd/Ti B cpene HCI.

Kakoii u3 xourakroB — Al/Cr uim Al/Sn - sBasieTcst 60j1ee KOPPO3UOHHOOIACHBIM?

Bapuant 7

1.

2.

Boruncnute 3/IC ranbBaHUYECKOTO 3JIEMEHTA, HAMHMCAaTh MPOIECCHI, MPOUCXOMAAIINE Ha
anektpogax: Cd / CdSOs, 0,01 momns/n // 0,1 mons/m, AlCIz/ Al.

HamucaTp 31eKTpojiHbIe MPOLIECChl U PacCUMTaTh KOJUYECTBA 0OPa3yIOIMIMXCS Ha MHEPTHBIX
JIEKTPOJaX BEIISCTB MpH 3JekTposnde BogHoro pactBopa CrCly mpu mpomyckanmum 1 K
ANEKTPUYECTBA.

Paccuntath KOJIMYECTBO XpOMa M PacXoJl AJIEKTPOIHEPTHUU TMPHU DJICKTPOJIU3E pacTBOpa
Cr2(S04)3 Tokom 11 A 3a 200 yacoB nipu BBIXOJIE TI0 TOKY 75% W HanpsbkeHuu 7 B.

Hamucate ypaBHEHUSI 3JEKTPOJIHBIX IPOIECCOB, MPOTEKAIOIUX MPH AIEKTPOXUMHUUYECKON
koppo3uu konTakta Fe/Co B pactBope K2SOs.

Kaxkoi#t u3 xonrtakroB metamioB — Cr, Mg, Fe — MOXHO HCIIONB30BaTh I MPOTEKTOPHOMN
3aIUTHI ATIOMUHUEBBIX CIIJIABOB?

Bapmuanr 8

1.

2.

Berurcaute O3JIC ranbBaHMYECKOrO 3JIEMEHTA, HAMMCATh IPOLECCHI, INPOUCXOAAIINE Ha
annekrponax: Fe / Fe(NOz)2, 1 mons/n // 0,1 mons/n, CuClz/ Cu.

Hanmcarp 21eKTpoaHBIE MPOLECCH U PACCUUTATh KOJMYECTBA 00Pa3yIOLUIMXCsS HA WHEPTHBIX
EKTPOAAX BELIECTB MpHU 3JeKTpoiau3e BogHoro pactsopa Kl npu mponyckanuu 100 A-y
JIEKTPUYECTBA.
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3. Kakoe xonmm4ecTBO aHOAHON MEIU PacTBOPHUTCS IMPH ANEKTPOopadUHUPOBAHHUH , €CITH PACXOJ
anekTposHeprun 800 kBt-u, cuna Toka 12 A, Hanpsoxkenuu 13 B, Beixox mo toky 88%7?
KaxkoBa mnurensHOCTH Tipoiiecca?

4. Hamucatp ypaBHEHHs AJIEKTPOJHBIX IPOIECCOB, MPOTEKAIOMIUX MPH SIEKTPOXUMHUYECKOU
koppo3un konTakTa Cu/Zn B pactBope CH3COOH.

5. Kakue u3 pacTtBopoB sBISIOTCS Oojiee kopposuoHHOarpeccuBHbiME st Al: ZnBrz, NaCl,
NazPQO4?

Bapuanr 9

1. Beruucoute JJIC ranpbBaHMUYECKOTO SJEMEHTa, HAMUCaTh MPOLECCH, MPOUCXOMAIINE Ha
anekrpoaax: Pt, Ho / H2SO4, 0,1 mons/n // 0,01 moms/n, Zn3(POa)2 / Zn.

2. Hamucatp 37€KTpOoJHbIE MPOLIECCH U PACCUUTATh KOJUYECTBA 0Opa3yrOIIMXCS Ha MHEPTHBIX
3JIEKTpOJax BemiecTB mpu ajekTponuse pacmuiaBa NaCl npu  npomyckanum 10 Ki
ANEKTPUYECTBA.

3. Paccunrath BeIx0J 110 TOKY nporecca monydenus Al uz AlOz, ecnu nipu pacxoae 300 kBr-u
ANEKTPO’HEPruu, HanpskeHUuu 10 B Ob110 mostydyeHo 8 Kr Merasuia.

4. Hanwucarb ypaBHEHHs AJEKTPOAHBIX MPOLECCOB, MPOTEKAIOMINX MPU DIEKTPOXUMUYECKOMN
koppo3un koHnTtakta Fe/Al B pactBope ZnCl..

5. 3amuTHBIE MOKPHITUA KAaKUMHM METaJlJIaMU SBIISIOTCS HAJACKHBIMH Ui kenesa: Zn, Sn, Cu?
[Touemy?

Bapuanr 10

1. Boeruncnute DJIC ranbBaHMYECKOTO JJIEMEHTA, HAIMCATh MPOIECCHl, MPOUCXOJSAIINE Ha
anektpoaax: Pb / PbSOa, 0,01 mons/a // 0,1 mons/a, PbSO4 / Ph.

2. Hamucatp 37€KTpOoHbIE MPOLIECCH U PAacCUUTaTh KOJMYecTBa 00pa3yroMIMXCs Ha MHEPTHBIX
9IIEKTPOJIaX BEHIECTB MpHU 3JiekTposin3e BoaHoro pactBopa CUCl mpu npomyckanuu 1 A-u
ANEKTPUYECTBA.

3. PaccuuTaTh pacxon 3MEKTpO’HEPruu U Bpemsi, Heobxonumoe i1 moiyuenus 100 kr HuKens
anektposnu3oM NiSOs, tipu cusie Toka 8 A, Hanpsbkenuu 12 B u Beixone mo Toky 78%.

4. Hanwucarb ypaBHEHHs AJIEKTPOIHBIX MPOLIECCOB, MPOTEKAIOUIUX MPU IIIEKTPOXUMUYECKON
koppo3un koHTakta Cr/Ni Bo BJIa)KHOM BO3/yXe.

5. Yro Takoe aHO/IHAs 3alllMTa METAIJIOB OT KOPPO3UH?

10.2.3.7. KOMILIEKT KOHTPOJIbHBIX Pa0oT K NpakTu4eckomy 3aHaTuIo0 Ne7 «CTtpoeHue
aToMa

Jljis ByX 27€MEeHTOB (HOMEpa JIEMEHTOB BHIOMPAIOTCA 110 BAPUAHTAM):

Bapuanr Ne Bapuant Ne Bapuant Ne
3JIEMEHTOB 3JIEMEHTOB AJIEMEHTOB
1 37,79 6 36, 74 11 56, 95
2 54, 90 7 49, 65 12 32,78
3 81, 39 8 20, 102 13 51,70
4 88, 43 9 84, 44 14 86, 42
5} 34, 99 10 38, 73 15 33, 60

1. Omnpenenure cocTaB aTomMa: KOJHMYECTBO MPOTOHOB, 3JEKTPOHOB, HEUTPOHOB.
2. CoctaBbTe IEKTPOHHYIO U rpadudecKyto (HopMyIry 3JIeMEeHTa, OTIPEIEIUTE CEMENCTBO
9JIEMEHTA U BaJICHTHBIE SJIEKTPOHBI.
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CocraBbTe (hOpMyITy BBICIIETO OKCHJIA U ONPEACIUTE E€r0 XapakTep.

Onpenenute HAOOp KBAaHTOBBIX YMCEN JUISl IIOCIEAHETO IEKTPOHA JIEMEHTA.

Onpenenure MOJI0KEHUE JIEMEHTA B IEPUOJUUECKON TaOJIMLIE U CPABHUTE €0 PaanycC U
ANEKTPOOTPULATENBHOCTD € PAINYCAMH U 3JEKTPOOTPULIATEIBHOCTSIMHU COCEHUX aTOMOB.

absrw

10.2.3.8. KoMILIEKT KOHTPOJIbHBIX Pa00T K NPAKTHYECKOMY 3aHATHIO Ne§ «XumMHuuyeckas
CBSI3b»

Jiig BeiecTB (BeuiecTBa BEIOMPAIOTCS TI0 BapUaHTaM ), MOJIb3YsICh 3HAYCHUSIMU
IEKTPOOTPULATEILHOCTEN JIEMEHTOB!

1. Omnpenenurte TUI CBSI3U B MOJIEKYJIax.

2. Paccmotpute 00pa3oBaHMEe XUMUYECKOW CBSI3U B MOJIEKYJIaX 110 METOJTy BaJICHTHBIX CBSI3€H.

3. Jns Tperbei MosIeKyJIbl PACCMOTPUTE TMOPUIN3ALINIO LICHTPATBHOTO aToMa.

4. Omnpenenurte NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI.

5. CocrtaBbTe CTPYKTYpHBIE (DOPMYJIBI BEILIECTB.

Bapuant BemectBa Bapuant BemectBa

1 LiF, PHs, BeCl 9 RbH, HBr, MgCl,
2 NaCl, SOz, AICl3 10 CsF, HI, GaCls
3 KBr, NO2, GeCl4 11 FrCl, GeSz, SnCly
4 Rbl, CO2, Mgl 12 Lil, H20, CaBr»
5 CsAt, N2, Gals 13 NaAt, PHs, GaBrs
6 FrH, CO, Snl4 14 KH, SO2, SnBr4
/ LiCl, Iz, CaBr 15 RbF, NO2, Srl;
8 NaBr, NO, GaBrs 16 CsCl, COg, Inls

10.2.4. O0pa3ubl 0TYETOB K J1a0opaTopHbIM padoTram Nel-6

10.2.4.1. O6pa3zen oTyera K JadoparopHoil padore Nel «OCHOBHBIE KJIACCHI
HEOpPraHMu4ecKHX BelllecTBY

TUTYyJbHBIN JIUCT:

MuHnuctepcTBO 00pa3oBaHus M Hayku Poccutickoit deneparuu

TOABSITTUHCKUNA TOCYIAPCTBEHHBI YHUBEPCUTET
Kadenpa «Xumust, XuMu4ecKue MpoIeCcChl U TEXHOTOTHI
Jlaboparopnast pabota Ne 1
OcCHOBHBIE KJIACCHI HEOPrAHUYECKUX COeTMHeHU I

CryneHnt
I'pynma
[IpenonaBarenb

r. TonpgaTT

20

2-4 cTpaHMIbI OTYETA:

[lenr paboThl: 3aKkperyieHWE 3HaHUK 00 OCHOBHBIX KJaccaX HEOPraHMYECKUX COCIMHEHUIN
(okcumax, KUCI0TaX, OCHOBAHMSX, COJISAX).

OmnpiT 1. Ilonyyenne okcuaa OKMCICHHEM JIeMEHTa (OMBIT IPOBOIUTCS B BHITSHKHOM mIKagdy!)

S + 02—

+ H.O—
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Oxkpacka jJaKmyca

J0 OIIbITa ITOCJIC OIIbITA

BriBon:

OmeIT 2. B3aumoaeiicTBUEe OKCHIA METalila ¢ BOAOU
CaO + HxO —

Oxkpacka ¢deHondraneuHa:

BriBon:

OmriT 3. B3anMoaeiicTBe OCHOBHOT'O OKCHJIA ¢ KUCIOTOU
CuO + H2SO4 —

Okpacka pacTBopa IMocje OnbITa:

BriBon:

OmriT 4. B3anuMoaeiicTBHE KUCIOTHOTO OKCHIA ¢ OCHOBAHUEM
Ca(OH), + CO; —

LIBeT ocanka:

............. + CO2 + HO—

Habaronenus:

BriBson:

OnbIT 5. B3auMoaeiicTBUE COMH C IIETOYBIO
CuSOs + NaOH (1 kamus) —
LiBet ocanka 1:

CuSOs + NaOH (10 xamenp) —
LIBeT ocanka 2:

Ocanok 1: coveeeennnnnn.. —
Habmaronenus:

OCanoK 2: e —
Habmaronenus:

Brison:

OmnsiT 6. B3auMoaelicTBiEe COIN ¢ METAIIIIOM
CuSOs + Fe —

Habaronenus:

Brisog:

OmpiT 7. CBoOlicTBa aMPOTEPHOTO THAPOKCH 1A
Al(NO3); + NaOH —

[lBeTt ocaska:

............ + NaOH —

HaGnronenus:

............ + H2SO4 —

HaOmronenust:

BriBo:

10.2.4.2. O0pa3en oryera K 1a0oparopHoi padore Ne2 «Onpenenenne JHTAJIBINH
peakuum»

51



TUTYJIbHBIH JTHCT:

MunuctepcTBo o0pazoBanus U Hayku Poccuiickoit denepannn

TOJNBATTUHCKUM TOCYIAPCTBEHHBIN YHUBEPCUTET
Kadenpa «Xumus, XumMmudeckre MpoIecchl U TEXHOJIOTUM»
Jlabopartopnas padota Ne 2
OmnpenesieHne JHTANBIINHN PeaAKLUH

Crynent
I'pynma
[IpenonaBarens

r. TonpsTTu
20
2-4 cTpaHMIbI OTYETA:
[lens paboThl: onpeaeneHne TermIoBOro dPpGeKTa CUCTEMBI, B KOTOPOM MPOUCXOIUT XUMHUYECKas
peaKIys, ¥ SHTAIBIIMHA PEAKIIUU B HECTAHIAPTHBIX YCIOBHUIX

OrmbiT 1

PeaKHI/Iﬂ HeﬁTpaHHBaHHH CGpHOI?’I KHCJIOTBI THAPOKCUIOM HATpHA B OAHY CTAOUIO:
H>SO4 + 2NaOH = NaxSO4 + 2H,0; = AH1

Pacuet xomnuectBa monei H2SOq: 1 moap — 1000 M
N moib — V MiI
Pacuer xonnyectBa mosieidi NaOH: 2 moub — 1000 mut

n moisb — V mi
Pacuer konnuectBa moneit NaHSO4 u Na;SO4 BeneTcs mo ypaBHEHUSIM peakIuit

BemiectBo V, t, P, C, n, Q, AH,
MII °C | r/em® | Jx/r-°C | moms | JIx/n | xJIx/
MOIb | MOJb

H2S04

NaOH

Na2SO4

Q = thc

. Q
1000n

Q=

AHi =

OmbIT 2
Peakius HeWTpanu3auu cepHOM KUCIOTHI THAPOKCHIOM HATPHUS B IBE CTaIHH:
H.SO4 + NaOH = NaHSO4 + H20; + AH21
NaHSO4 + NaOH = NaxSO4 + H20; £ AH22
Pacuer konmuuecTBa MoJiel pearupyromux BEIIEeCTB M MPOAYKTOB PEAKIIUH BBITOTHUTD KaK IS
ombITa 1.

BemectBo | V, t, P, C, n, Q, AH,
mi | °C | r/em® | Jw/r°C | momb | JDx/n | kJDx/
MOIIb | MOJIb

H2SO4

NaOH

NaHSO4
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[ Na;SOs | | | | | | | |
Q21=
Q22 =
AHz1 =
AHz2 =
[TpoBepka: Q1 = Q2.1 + Q2.2 u AH1 = AH21 + AH2»

AHmeo _AHarcn
A=+ d —-100%

meop

AHTeop =-136 xJIx
BriBon:

10.2.4.3. O0pa3zen oT4yera K jadoparopHoi padore Ne3 «CKOpPOCTh XUMHYECKUX pPeaKIMid.
XHuMH4YeCKoe paBHOBECHE»

TuTyJbHBIH JHCT:

MunuctepcTBo 006pazoBanus U Hayku Poccuiickoii denepanuu

TONBATTUHCKUI TOCYIapCTBEHHBI YHUBEPCUTET
Kadenpa «Xumust, xumudyeckue Nporecchl U TEXHOTOTHUI
Jlabopartopnas padota Ne 3

CkopocTb XMMHYECKHX peakuuili. XUMH4YeCKOe paBHOBeCHe
Crynent
I'pynma
[IpenonaBarenb

r. TonpsaTT
20

2-4 cTpaHUIbI OTYETA:
Llenb pabOTHI: M3yueHUE BIUSHUS PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKUX pPEaKIUH U
COCTOSIHHE XMMHYECKOTO PABHOBECHS B TOMOT'CHHBIX CUCTEMaX.

OmnpiT 1. BausiHue KOHIEHTPALMK PearupyrOIINX BEIIECTB Ha CKOPOCTh XMMUYECKUX PEAKIIUM.
Peakius maBeneBoil KUCIOTHI ¢ IEPMaHTaHATOM KajIus
4H,C204 + 2KMnO4 = K2C204 + 2Mn0O; + 6CO2 T + 4H,0
S mp=
Ne Konnentpamus | Bpems, | CkopocTh peakiuu B
IPOOHPKH KHCJIOTBI, T, C YCIIOBHBIX €UHUIIAX,
C, MoJIb/11 v = 100/t, c*
0,2
0,3
04
0,5
0,6
[To pe3ynbpTaTam TabaHIBI TOCTPOUTH TPAPUK B KOOPIUHATAX
f(v)=C (f(y)=x).
Hab6monenus:
BriBos:

OlBWNF-

OmnpiT 2. Biusinue Temiiepatypbl Ha CKOPOCTh XUMHUYECKUX PEAKIIMI

Ne Temme- | Bpems, | Koncranra TemneparypHbIi
mpoOupK | parypa T, C ckopoctd KB | KO3 HUIMEHT Y
" OTIBITA, yClL. €., Y Yep
t, °C k =100/t ¢!
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AIWN -

Pacuer v:

Hcmonb3yst ypaBHeHHE AppEHHYCa M BEIUYMHBI KOHCTAHTBI CKOPOCTH K TIpH pa3muyuHBIX
TEMIIepaTypaxX, BBIUMCIUTh DSHEPIHI0 aKTUBAIlMM pEakiMd. YpaBHCHHE AppeHuyca B
norapudmudeckom Buzae Ink = INA — Eo/RT MoxHO paccMaTpuBaTh Kak JIMHCHHOE YpaBHCHHE
tuma Y = b — ax. ['padguueckn Takoe ypaBHEHHE ONMUCHIBACTCS MPSIMOI JIMHHEH B KOOPIMHATAX
Ink + 1/T. Tanrenc yria HakJioHa MPSIMOM K OCH a0CIIUCC COOTBETCTBYET BenmuunHe Eo/R.

a) 3amoJIHUTh TAOIUIY
Ink 1000/T

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

B) OmnpenenuTh TaHTEHC yTiia HakJIoHa (o) MpsSMOM K ocu abciuce — tga.
tgo =

r) Beraucnute sHepruro aktuBanuu peakmnuu mo popmyie Ea = Rtga (R = 8,314 [Txx/monb K).
Ea=

Habmaronenus:

Brison:

OmnpiT 3. BausiHue u3MeHeHUs] KOHIICHTPALMK PEarupyrolrx BEIIeCTB HA paBHOBECUE
XUMHYECKON peaKIuu.
FeCls + 3NH4CNS «> Fe(CNS)s + 3NH4ClI
Habaronenus:
Koncranra paBHoBecus K =
BriBon:

10.2.4.4. O6pa3zen oT4eTa Kk jadbopaTtopHoii padore Ne4 «PacTBOPbBI 3JIEKTPOJIUTOBY

TUTYyJIbHBIN JIUCT:
MuHnuctepcTBO 00pa3oBaHus M Hayku Poccutickoit deneparuu
TOABSITTUHCKUNA TOCYIAPCTBEHHBI YHUBEPCUTET
Kadenpa «Xumust, XuMudecKue MpoIecChl U TEXHOTOT I
Jlaboparopnast pabora Ne 4
PacTBOpBI 3/1eKTPOJIUTOB
CryneHt
I'pynma
[IpenonaBarenb

r. TonpgaTT

20

2-4 cTpaHMIbI OTYeTA:
Lenb pa®oThI: M3yUeHHE HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB JIEKTPOIUTOB.

OmnpIT 1. D1eKTpOonpoOBOJHOCTh BOAHBIX PACTBOPOB.
| Ne | BemiecTBo | Habmosienus | TITosicHeHuUsl
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1 | H2O (mucTunnmpoBaHHas BOJa)
2 | C12H22011 (BOaHEBIN pacTBOp caxapa)
3 | CH3COOH (koHIeHTpHpOBaHHAS

YKCYCHAasl KHCJIOTa)

CH3COOH (50%-Hb1i1 BOIHBIIM

pacTBOp)

CH3COOH (25%-Hbr1i1 BOIHBIIM

pacTBOp)
4 | NaCl (BoausIif pacTBOp XJI0pUIa

HaTpus)
BriBon:
OmepiT 2. CMelIeHne PaBHOBECHS IUCCOIMAIIMM CIA00T0 DJICKTPOJIUTA.

| mpoOupKa (OIBITHAS) Il mpobupka (KOHTPOILHAS)
CH3COOH + Metuiopanx CH3COOH + meTtuiopasx
HaGmronenus:
CH3COOH «
K[[ =

+ CH3COONa
Habmaronenus:
Brison:

OmnpiT 3. HanpaBneHne 0OMEHHBIX HOHHBIX TIPOILIECCOB B PACTBOPAX IJICKTPOJIUTOB:
3a B cTopoHy 00pa3oBaHusl cJ1a00TO AIEKTPOJIUTA.

| mpobupka Il mpoOupka

NaOH + HCI —» NaOH + CH;COOH —

HaGonenus (oOpaTuTe BHUMAaHHWE HAa KOJUYECTBO 3aTPAuHMBACMBbIX
00bEMOB KHCJIOT):

HCI —» CH3COOH —

K[[ = K;[ =

Kn(HCI) = 10° K (CH3COOH) = 1,810
Brison:

306 B cTOpoHY 00pa30BaHUsI MAJIOPACTBOPHUMOTO BEIIIECTBA.

| mpobupka Il mpoOupka
CaCly + H2SOupp) = SrClz + H2SOupp) —
Habmaronenus: Habmronenus:
CaCIZ + HZSO4(KOHH.) —>
Habaronenus:
IP .., =6,1:10° IP .., =2,8-10"
[SO; I= [SO: I=

Brison:

Omnpit 4. I'maponus coneil:
4a Onpenenenue pH pacTBOpPOB CoJIEH.

Haspanue conun | Habmonenus pH, xapaxrep YpaBHeHHS TUAPOIIN3A
cpeabl

NaNO3

AI(NO3)3

Na,COs3

NaHCOs3

BriBon:

40 BaustHue TemnepaTypsl Ha CTETIEHb THAPOIIU3a COJIH.

CH3COONa + H20 <&
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Habmronenns:
BriBon:

48 Bimsinue nsmenenus pH cpensl Ha cTeneHb rupoan3a Cou.
SnCl2 + H20 «

K: =

HaGmonenus:

BriBon:

4r HeoOpaTuMblii THAPOIINA3 COJIEH.
AI(NO3)3 + Na.COs3 + H.0 —
HaGmronenus:

BriBon:

10.2.4.5. O0pa3zen oT4yera K jadoparopHoi padore NeS «OKUCIUTEIBLHO-
BOCCTAHOBHTE/IbHbIE PEAKIINI)

TuTyJbHBIH JHCT:
MunuctepcTBo 006pazoBanus U Hayku Poccuiickoii denepanuu
TONBATTUHCKUI TOCYIapCTBEHHBIM YHUBEPCUTET
Kadenpa «Xumust, xumudeckue Nporecchl U TEXHOTOTHUI
JlaGopaTtopnas padota Ne 5
OxucIMTEeNbHO-BOCCTAHOBUTE/IbHbIC PeaKIIUN
CryneHnt
I'pynma
[IpenonaBarenb

r. TonpsaTTH
20

2-4 cTpaHHUIbI OTYETA:
[lenp paboOTHI: TpPOBENCHHE HEKOTOPHIX OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX —pEaKIUi
COCTaBJICHHE UX YPaBHEHUI METOJIOM 3JIEKTPOHHOTO OaaHca.

OmnpiT 1. Peakuuu gucrponopiimoHUpOBaAHUS

la Peakumst AuCIiponIOpIMOHUPOBAHKS CYJIb(PUTA HATPHUS
Na2SO3 —s

D:1. Oaauc:.

Na;SO; + CuSOs4 —

LIBeT ocanka:

......... + CuSOs4 —

[IBeTt ocajka:

16 Peakiust mucnponiopiroHupoBanust xiopusa onosa (I1)
SnCl. + NaOH —

......... + NaOH —
............. s
HaOmronenus:

Di1. 6anaHc:

BriBon:
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Onpit 2. Buyrpumonekynspasie OBP
Habmonenust:

(NH4).Cr,07 ——

Oxn. 6anaHc:

BriBon:

OmneiT 3. Bimstaue Ha nporekanue OBP xapakrepa cpenbl
3a Bausinue pH cpezpl Ha xapakTep BOCCTaHOBJICHUS ITEpMaHTaHaTa KaJus
HaOaronenus:

KMnOs + H2SOs + NaSO3 —

On. bamanc:

HaOmaronenus:

KMnOs + H2O + NaSO; —

On. 6aanc:

HaOmaronenus:

KMnOs + KOH + NaSO3 —

On. banauc:

36 Bmustaue pH cpenpl Ha cmenienue paBHoBecus B OBP
HabGmaronenus

I + NaOH —

On. banauc:

Habaronenus:

.............. + H2SO4 —

On. Oaauc:

Brison:

OnbIT 4. OKUCIUTEIBHO-BOCCTAHOBUTENBHAS JBOUCTBEHHOCTE DJIEMEHTOB, BXOISIINX B
COCJIMHEHUS B MMPOMEKYTOYHOU CTEIICHU OKUCIICHUS

4a B3aumoneiictsue H20O2 ¢ KMnOg4

Habmaronenus:

KMnOs + H2SOs + H202 —

On. baauc:

406 B3aumonericteue H202 ¢ Kl
Habaronenus:

KI + HSO;, + H0, —
Dn. Oaauc:

Briso:

OnpIT 5. OpraHuyecKre BeIecTBa B KAYECTBE BOCCTAHOBUTEIICH
5a BoccraHnoBiieHrne Ouxpomara Kaius

Hab6monenus:

KoCro07 + HSOs + C2HsOH —

On. 6anaHc:

56 BoccraHoBneHue nepMaHraHaTa Kajius
HaOmronenns:
H.C>0s4 + H>SOs + KMnOs —
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Dj1. Oasanc:
BriBon:

10.2.4.6. O0pa3en oruera K 1a0oparopHoii padore Ne6 «Koppo3usi MeTaLIOB»

TuTyJbHBIH JHCT:

MunuctepcTBo o0pazoBanus u Hayku Poccuiickoii denepannu

TOJIBSTTUHCKHI TOCYIAPCTBEHHBIN YHUBEPCUTET
Kadenpa «Xumust, Xumudyeckue Nporecchl U TEXHOIOTHI
JlabopaTtopnas padota Ne 5
Koppo3ust meraniios

Crynent
I'pynma
[IpenonaBaTens

r. TonpaTT

20

2-4 cTpaHMIbI OTYETA:
enr pa®oThl: O3HAKOMJIEHHE C BJIEKTPOXMMHUYECKOM KOppo3uel; (pakTopaMu, BIIHSIOIMIMMU Ha
KOPPO3HI0; METOAAMU 3aIUTHI OT KOPPO3UHU.

KauecTBeHnas peakuus Ha noH Fe?*:

3Fe*" + 2Ks[Fe(CN)s] — Fes[Fe(CN)g] + 6K

OmnpiT 1. BiausiHue aKTUBHOCTH KOHTAKTHPYIOIIETO METaJlIa Ha KOPPO3HIO
(>xee30, cpesia — Kuciias).

Ne TanbBa- | A¢Y,| Koppo3unonusle nponeccel | Habmonenus
po- HoOITapa B _ _
OUpKH AHOIHBIN KaTOIHBIN
1 Fe
2 Fe/Cu
3 Fe/Sn
BriBoa:

OmnpiT 2. Biusinue cpebl Ha CKOPOCTh KOPPO3HH (METaJUT —KENe30).

Ne | PactBOp| Xapakrep Koppo3uonnsie Habmonenus
po- cpensl, IPOLIECCHI
OMpKHU ~pH AHOJHEIN | KATOIHBIN
1 HCI
2 MgCl;
3 H.0
Mg?* + H.0 —
MgCl; + H,0 —
BriBox:

OmnpIT 3. AHOJHBIE U KATOJHbBIE MTOKPHITHS (Cpea — KUCIast).

Ne I'anbBa- Kopposuonnsie nporecchl | Habmoaenus
po- Homapa aHOIHBIN KaTOJTHBIN
OMpKH
1 Fe/Zn
2 Fe/Sn
BriBon:
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OmriT 4. [IpoTekTopHas 3ammTa (cpeaa — Kucias).

Ne I'anbBa- Koppo3unonnsie npoueccel | HabmoneHnms
npo- HoIlapa AHOHBIN KAaTOIHBIN
OMpKH
1 Fe
2 Fe/Al
BriBon:

Omnwpit 5. IlpuMmeHenrne HHTHOUTOPOB (KEIIE30, Cpesia KUCas).

Ne Hanuuue nunruduropa Habmronenus
po-
OMpKH
1 Ectb
2 Her
BriBon:

11. O0pa3oBaTe/ibHbIE TEXHOJIOIHH

[Ipu peanuzanuu AUCUUIUIMHBI MPEAINOJIAracTcsl MCIHOIb30BAHUE TEXHOJOTHI TPaJAUIIMOHHOTO
oOydeHus: JIEKIIMH, MPAKTUYECKUEe 3aHATHS U adopaTopHble paboThl. Ha jexknusx B OCHOBHOM
UCIOJIb3YIOTCS HArJISIAHBIE U CIIOBECHBIE METObI O0yUEHHS.

MeToanueckne peKOMEHAANMH CTYACHTY
10 U3Y4YEeHUI0 JUCUUIINHBI

Monyas 1. CTpoeHue u CBOCTBA BellecTBA

TeMbl JIeKIMOHHBIX 3aHATHM:

OCHOBHBIE TTOHATHSA ¥ 3aKOHBI XMMUH.

OCHOBHBIE KJIACChl HEOPTaHMYECKHUX BEIIECTB.

Crtpoenue atoMoB. [lepuoanueckas cucrema snementoB .M. Menneneena
Xumuueckas cBs3b. [[pocTpaHCTBEHHOE CTPOCHUE MOJIEKYJT

TeMbl NPAKTHYECKUX 3AHATHM:
PacueTsl Mo popmynaM U ypaBHEHHSIM.
Crpoenue atoma.

XUMHYECKas CBSI3b.

Tema 1a00paTOPHOro 3aHATHSA:
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEILIECTB
HN3yunB 1aHHBIN MOAYJIb, CTYJAEHT 10JI5KEH:
UMETh NpPEJCTaBlIEHUE 00 OCHOBHBIX MOHATHUSAX M 3aKOHAX XMMHH; KJIACCU(UKAIIMN BEIIECTB;
CTPOCHMM aTOMA; TUIIAX XUMHUYECKOU CBSA3H.
3HATD:
OCHOBHBIE TIOHATHS XUMUH (MOJIEKYJIa, aTOM, XMMHUUYECKHUN 3JIEMEHT, MOJIb, MOJISIPHAs Macca);
OCHOBHBIE 3aKOHBI XUMHUH (COXpaHEHHsI MacChl, IOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOIIEHU,
ABorazpo, ypaBHenue MenaeneeBa-Knanelipona, 00beJMHEHHBIN Ta30BbIil 3aKOH);
COBPEMEHHYIO KOPIIYyCKYJISIPHO-BOJIHOBYIO TEOPHIO CTPOEHHUs aTOMa; KBaHTOBBIC YMCJIA, IPABUIIA
Y TIPUHIUIIBI COCTaBJICHUS JIEKTPOHHOM KOH(PUTYPALUU XUMUYECKOTO SJIEMEHTA;
THUIIBI XMMUYECKOHN CBSI3U (MOHHYI0, KOBAJIEHTHYIO, METAININYECKYIO0, BOAOPOJIHYIO), UX CBOICTBA
U XapaKTEPUCTHUKY;
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MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.

yMeTh:

MIPOBOJUTH XUMHUYECKUN SKCIIEPUMEHT U aHAJIU3 MTOJIYYEHHBIX PE3yJIbTaTOB;

MPOBOJIUTH KOJIMUYECTBEHHBIE PACUETHI IO YPABHEHUSIM XUMUYECKUX PEaKIIUii;

COCTaBJIATH NEKTPOHHYIO KOHPUTYPALIIO0 XUMHUUECKHUX JIEMEHTOB;

OTIpEeAEIATh TUIl XUMHUYECKON CBSI3U B BELIECTBE U €0 MPOCTPAHCTBEHHOE CTPOEHHUE; COCTABIIATh
CTPYKTYpHYIO (pOpMyJTy BellecTBa.

Meroauyeckne peKOMEHAANUH 10 U3YUYEHU IO MOLY Il

[Ipu ocBoeHUHU MOTyJIE HEOOXOAUMO:

M3YYUTh Yy4YeOHBIH MaTepuan IO COOTBETCTBYIOLIEMY MOJIYJIO JUCUUIUIMHBI, HCIOJIb3Ys
JEKUMOHHBIA MaTepHall U JIUTepaTypy Mo JAHHON TEMaTHKE;

aKLEHTUPOBAaTh BHUMAHUE HAa: OCHOBHBIX MOHATHUAX U 3aKOHAX XMMMHU; KIaCCU(PUKALIMU BELIECTB;
OOIIMX XMMHUYECKUX CBOMCTBAaX BEILECTB OJHOIO KJIacca; CTPOCHUM aTOMa; KBAaHTOBBIX UMCIAX;
COCTAaBJICHUU DJIEKTPOHHON KOHPUTYpallMM XMMHUYECKHUX 3JIEMEHTOB; THIaX XMMHUYECKOMN CBS3H;
MPOCTPAHCTBEHHOM CTPOCHHUU MOJIEKYJI.

OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI:

1.

2.

10.

11.
12.

13.

14.

15.

Uro Takoe oTHOcHUTENbHAas aToMHasi macca? PaccuMTaiiTe OTHOCHUTEIBHYIO aTOMHYIO Maccy
cepsl, ectr M(S)=5,3-10% r, a m(C)=2,0-10>r.

Paccuuraiite aOCOMIOTHYI0O Maccy MOJEKYJbl CEpHOM KHCIOTBI, €CIM €€ OTHOCUTENbHAs
MOJIEKYJISIpHAsi Macca paBHa 98.

OtHocHuTeNbHAS TJIOTHOCTH raza Mo Bojopoay, coaepxkamiero 27,27% yraepona u 72,73%
Kuciopona, paBHa 22. OmpeneiauTe OTHOCHTEIBHYIO MOJIEKYJSIPHYIO Maccy Tra3a U €ro
XUMHUYECKYI0 popMyITy.

OTHOCHUTEIBHBIE TIJIOTHOCTH Ta30B 1O BO31yXYy paBHbL: a) 0,9; 6) 3,17. Onpenenure maccy 1 1
Ka)K0T0 rasa.

Onpenenure, Kakoil 310 Metaw, ecid 1,6 T kanbiusa v 2,615 © IByXBaJE€HTHOrO MeTalia
BBITECHSIIOT U3 KUCIOTHI OJIMHAKOBBII 00bEM BOJIOPO/Ia MPH OJJHUX U TEX K€ YCIOBUSX.
Xnopun Meraiia conepkut 69% xnopa. OTHOcCUTENbHAS. aTOMHAsl Macca MeTailia paBHa 47.9.
Omnpenenute cTeNeHb OKUCICHUS METaJlJIa B 3TOM COCTMHEHUU.

IIpu temneparype 100°C u napnenuu 50 aT™. ras 3anumaer oobem 10 M3, Ilpuseaute 06beM
ATOTO rasa K H.y.

Hamumure mnonHble 5JI€KTPOHHBIE KOHGUTYpallMM aTOMOB SJIEMEHTOB C IOPSAKOBBIMU
HoMepaMu 15 u 23. YkaxuTe BaJeHTHBIE JIEKTPOHBI ATHX AJIEMEHTOB.

HanumuTe 5IEKTPOHHBIE KOH(UIYpalUMH aTOMOB cepbl M XpoMa U HoHOB S m Cr3',
CpaBHuTE painyCchl aTOMOB U HOHOB.

VY Kakux U3 HUXKE MPUBEICHHBIX MOJEKYJ XMMHUYECKHUE CBSI3U MMEIOT MOJSPHBIA XapakTep:
02, CO, HF, N2, NHa.

Omnpenenute BAJICHTHOCTh AIFOMUHHSI B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUSIX.

Yemy paBHa Macca 1 MOJIb SKBHBAJIEHTOB 0JI0BA B PEAKIMAX €0 BOCCTaHOBIEHHs: a) Sn*
+2e = Sn?*; 6) Sn** +4e = Sn°

Paccuuraiite MOJSIpHYIO MacCy SKBUBAJICHTA jKelie3a B COCIMHEHMSIX €ro ¢ KHUCIOPOIOM,
coxepxamtux a) 70 u 6) 77,8% xkenesa.

Ornpenennure SKBUBAJICHT U MOJIIPHYIO MacCy 3KBHBAJIEHTAa MOHOB Xeje3a B IMPHUBEIECHHBIX
peakuusx: a) Fe®* +1e = Fe?*; 6) Fe** + 30H = Fe(OH)3

Paccuuraiite MonspHy!0 Maccy 3kBUBajieHTa Metaiia, ecau 0,029 r© ero BBITECHSIOT U3
kuciotel 30 M1 Bogopoaa (H.y.).
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MO)IyJIb 2. TepMOI[l/IHaMl/IKa U KHHETUKA XUMHUYECKHUX IMPpoIeccoB

TeMbl JJeKIIMOHHBIX 3aHATHM:

TepMoguHamMuka XUMHAYECKHX TMpoueccoB. DOYHKIHM COCTOSHHS: BHYTPEHHSS SHEPIus,
SDHTAJILIUS

OYHKIUA COCTOSIHUS: SHTpomnusi, sHepruss ['nOOca. HampapieHue mnpoTekaHWs XUMHUYECKUX
peakuui

XuMuyecKasi KHHETHKA. BausHue Ha CKOPOCTh XMMUYECKUX PEAKIIMN KOHIEHTPALINU, JaBJICHHS
BnusiHne Ha CKOPOCTP XMMHYECKHX PEAKIHN TEeMIEpaTypbl, KaTalu3aTOPOB. XUMHUYECKOE
paBHOBECHE

Tembl IpaKTHYECKUX 3aAHATHIA:
TepMoauHaMUKa XUMUYECKUX pEeaKIUil
KuneTnka XuMHUeCKUX peaKiui

Tembl J1a0OpaTOPHBIX 3aHATHI:
OnpeneneHue SHTAIbIUU PEAKINH
CKOpOCTh XUMUYECKUX peaklnii. XUMHUYECKOE paBHOBECHE

HN3yuyuB 1aHHBIN MOAYJ/Ib, CTYJACHT 0JIKEeH:

MMETh TpEACTaBICHNE 00 SHEPreTUYECKUX M3MEHEHHUSX B CHCTEMaxX, B KOTOPBIX MPOUCXOJUT
B3aUMOJICVICTBUE MEXKAY BEIIECTBAMHU; CKOPOCTH XMMHUUYECKUX PEAKIUMHA M METOJax €€
peryJIrupOBaHUs.

3HATh:

TepMOJAMHAMUYEeCKHE (PYHKIIUHU COCTOSHUS, CIOCO0 U3 pacyeTa (3akoH ['ecca u ero cieacTBue);
BIIMSIHUE TEMIIEPATypbl Ha BO3MOKHOCTb IMPOTEKAHUS PEAKUIHUH B 3aBUCUMOCTH OT YHMCJIEHHBIX
3HAYCHUH SHTAJIBIIMUA U SHTPOIIUU PEAKLINU;

BIIMSIHHE Ha CKOPOCTh XUMUUYECKON peaKIMu KOHIICHTPAIlUU (3aKOH JACHCTBYIONIUX Macc);
BIIMSIHHE Ha CKOPOCTh peakIuu TeMiiepatypsl (mpasuio Baut-I'odda u ypaBHeHue Appennyca);
BIIMSTHUE HA CKOPOCTh PEAKIIMHU KaTalln3aTOPOB;

XUMHUYECKOe paBHOBECHE U CIIOCOOKI ero cMmenieHus (nmpuuuumn Jle [larensbe)

YMeTh:

MIPOBOJIUTH XUMHUYECKUHN SKCIIEPUMEHT U aHAJIM3 MTOJYUYEHHBIX PE3YJIbTaTOB;

OIPEJIEIIATh BOBMOXKHOCTh NPOTEKAHUS PEAKIUH;

pEryarupoBaTh CKOPOCTh XUMUYECKOU pPEaKIUH.

Mertoauyeckne peKOMEHAANH 10 H3YYCHHIO MOLY ISl

[Ipu ocBO€HNU MOYJIsI HEOOXOIUMO:

U3YyYUTh Y4YEOHBI MaTrepual IO COOTBETCTBYIOIIEMY MOJYJIO JUCHUIUIMHBI, HCIONb3YS

JIEKUMOHHBIA MaTepual U JIUTEPATypy 10 JaHHOM TEMaTHUKE;

aKIEHTHPOBAaTh BHHUMAHHE HA: HHTAJBIHMM OOpPa30BaHUS, CrOpPaHHMs W PEAKLUHU; SHTPOIUU

BEIIECTBA U peakUuy; 3Hepruu [ mb0ca; KHHETUYECKNX ypaBHEHUX JJISI TOMO- M FeTepOreHHbBIX

peakiuii; SHepruM AakTUBAIMH; OCOOCHHOCTAX MPOTEKAHUS TETEPOTeHHBIX IPOLIECCOB;

XMMHUYECKOM PAaBHOBECUH M CIIOCOOAX €ro CMEIICHHUS.

OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. Ilpu coenumnenum 3,2 T xene3za ¢ kuciaopoaoM Belaenuinoch 40 xJlx temna. Paccumraiite
SHTAJIBIINIO 00pa3oBaHus okcuma xenesa (I1).

2. PaccuuTaiiTe TEeIIoTBOPHYIO CHOCOOHOCTH METaHa.
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3. PaccumraiiTe KOIMYECTBO TEILIA, KOTOPOE BRIAENUTCA npH cropanuu 50 M3 cMmecu, cocrosmei
u3 50% kucnopona, 25% Bogopoaa u 25% yriekuciaoro rasa.

4. CpenaiiTe BBIBOJ O BO3MOKHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIIMU B CTAHIAPTHBIX

YCIOBHSAX, €y u3BecTHO, urto AH? = - 293 kJlx, AS,? = 27 JIx/K.

Paccuuraiite suTansnuio peakiuu: 2NaOH ) + H2SO400 = Na2SOu4rs) + 2H20 ).

Ompenenure  3HAKA  U3MEHEHUS  OHTAJIBIHUM W DHTPONUM  JUISI  CIEIYIOIIETO

TepmoanHamudeckoro nporecca: 2Har + Oz = 2H20p.

7. B kakux ciiy4asix SHTaJbIUS CTOPaHUS MPOCTOTO BEIIECTBA paBHA SHTAIBIIUUA OOpa30BAHUS
CJI0’)KHOT0?

8. Kak BmIpaxkaeTcsi CKOPOCTh XHMHYECKOW PEAKIMU 110 3aKOHY JCHWCTBYIONIUX MacC B
TOMOTEHHBIX U T€TEPOTCHHBIX PEAKIUAX ?

9. Omnpenenure OOMMI W YaCTHBIE MOPSAKA IO KOMIIOHEHTaM CIIEAYIOIIEH XUMUYECKOM
peakuun: 2C2Hs + 702 — 4CO2 + 6H20.

10. Bo CKOJNBKO Pa3 U3MEHUTCS CKOPOCTh PEaKIUK MPY M3MeHeHnn Temmneparypsl Ha 30°C, ecnu
vy =3,0?

11. Kak u3mMeHUTCs Lip Tazodasznoii peakuuu 2A + 3B = 2C npu yBenuueHuu AaBieHus B 2 pa3a?

12. TTouemy vrp peaknuu Na + H2O — otnmuaetcs ot vy peakuuu Ca + H20 —?

13. Hanummute MmaTeMatnuueckoe BhIpakeHHE sl CKOpocTH MpsiMoi peakiiuu CaO () + CO2r) —
CaCOs(rs).

14. N3meneHue kakux (hakTOpOB BHI30BET CMEIICHUE paBHOBeCcHsl oOpatumoit peakiuu Nz + 3H»
<> 2NHs; AH% = -92 xJI>x B CTOPOHY NPSMOM peakiuu?

i

15. Beraucnure HUCXOJHBIC KOHICHTpalWuKu BCHICCTB, €CJIM PAaBHOBCCHBIC KOHICHTPAIUH

usBectHbl: 2NO + Cly <> 2NOCI, [NO]=1,5 mons/n, [Cl2]=1 mons/n, [NOCI]=0,5 moms/m.
Monayab 3. PacTBOpBI U JUCTIEPCHBIE CHCTEMbI

TeMbl JIeKIIMOHHBIX 3aHATHM:

PactBoppl. CrocoObl BBIpaK€HHs KOHIIGHTpAIllMd pPacTBOpoB. KosumratuBHbIE CBOWCTBA
pacTBOPOB

CBolicTBa pacTBOPOB JICKTPOJIUTOB: JUCCOIUAIMSA. MOHHOE TPOU3BEACHUE BOJIbI, IPOU3BEACHUE
PacTBOPUMOCTH, THAPOJIM3 COJICH, HalpaBJIeHHEe OOMEHHBIX PEaKIIHi

Kosmonneie pacTBOpBI: CTPOCHHE KOJUIOUIOB, MTOJTYUYEHUE U CBOMCTBA

TeMbl NPAKTHYECKUX 3AHATHM:
CriocoObI BeIpa)KeHUSI KOHIIEHTPAIIUU PaCTBOPOB
CBoiicTBa pacTBOPOB

Tema 1a00paTOPHOro 3aHATHSA:

PacTBOpBI 2JIEKTPOIUTOB

HN3yunB 1aHHBIN MOAYJIb, CTYJAEHT 10JIKEH:

MMETh IIPE/ICTaBICHUE 00 HCTHHHBIX M KOJUIOMIHBIX pacTBOPAX; CBOMCTBAX pacTBOPOB; CIIOCOOaX
BBIPQKEHHS KOHLIEHTPAIIMX PACTBOPOB.

3HATDh:

COCTaBHbBIE YaCTH PaCTBOPOB;

KOJINYECTBEHHOE BBIPAXKEHUE COCTaBA PACTBOPOB;

CBOICTBA paCTBOPOB HEAJEKTPOJIUTOB U JIEKTPOJIUTOB;
HaIpaBJICHHE OOMEHHBIX MPOIIECCOB B PACTBOPAX JIEKTPOIUTOB;
KOJJIOUJHBIE PACTBOPBI: CTPOEHHUE MULIEIIJIbI, CBOMCTBA KOJUIOUJOB.
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yMeTh:

MPOBOJIUTH XUMUYECKUI SKCIICPUMEHT M aHAITN3 ITOJTyYCHHBIX Pe3yJbTaToB;
OIPEICIISATh KOHIICHTPAIIUIO PACTBOPOB;

OTIPENIeNIATh CBOMCTBA PACTBOPOB.

MeToanyeckne peKoOMeHAAIUN 110 U3YUYEHUI0 MOTYJIsI

[Ipu ocBoeHUHU MOTyJII HEOOXOAUMO:

M3YYUTh Yy4eOHBIM MaTepuaq IO COOTBETCTBYIOUIEMY MOJYJIO JTUCHHUIUIMHBI, HCIOIb3YS

JIEKIIMOHHBIA MaTepuall U JUTEPATYPy MO JaHHON TEMATHUKE;

aKIICHTUPOBaTh BHHUMAHHE HA: COCTaB pPACTBOPOB; CIOCOOBI BBIPAKEHUS] KOHIEHTpAIUU

pPacTBOPOB; 3JIEKTPOJIUTHl U HEIIEKTPOIUTHI; CBOMCTBA HEIIEKTPOJIUTOB U AIIEKTPOJIUTOB;

CTPOEHHUE MUIIEIIIbL; KOAryJIsLUIO0 KOJUIOUIOB.

OTBETUTH Ha KOHTPOJIbHBIE BOTIPOCHI:

1. KakoB Tunm XuMHUECKOM CBs3M B 2iekTpoiautax? Kakue 5>10eKTposuThl Ha3bIBAIOT
noTeHuanbHIMU? UcTHHHBIMU?

2. Hamummure nuccommanuio a) cyinbdura Hatpust u 0) ruapodocdarta Kanus Mo HepBod U

BTOPOU CTYIICHSM.

Bripasure koHCTaHTy Aucconuanui opTohochopHOM KUCTOTHI IO TIEPBOM CTYIICHH.

4. Ompenenure ctenenb aucconmanuu 0,001 M pactBOopa yKCyCHOW KHCIOTHI, ecnu ee K =
1,74-107°.

5. Uto moka3biBaeT u3oToHnYeckuil koddduiment? Kakas cBsI3b CyleCTBYET MEXKIY CTETICHBIO
JIMICCOLMALIMU AJIEKTPOJIUTA U U30TOHUYECKUM Kod(puirieHToM?

6. Ompenenute TemnepaTypsl kunenust u 3amep3anus 0,01 m pactBopa cynbdara HATpHsI, €Ciu
CTEIEHb IUCCOLUalnK cocTaBisieT 54%.

7. UYto Ha3bIBAIOT MOHHBIM MIPOU3BEACHUEM BOJIbI? UeMy OHO paBHO?

8. Ompenenute pH a) 0,1 M pactsopa KOH u 6) 0,1 M pactsopa NH4sOH (K= 1,74-107).

9. Omnpenenure pacTBOPUMOCT THAPOKCH 1A AMOMUHUS, eciu ero ITIP = 5,7-107%2,

10. Paccuuraiite ocMotndeckoe nasiaenue 0,002 M pactsopa 6enszona npu Temmneparype 17°C.

11. Hanumurte TUAPONN3 CIEAYIOMUX COJEH U ONpefeNuTe Cpely HMX BOJHBIX PacTBOPOB:
NaNOs, ZnCl;, NazS, CH;COONH..

12. Tlokaxkute CTpOEHHUE MHUIIEIUIBI MPU MPUIMBAHUKM WM30bITKA PACTBOpA THAPOKCHUIA HATPUS K
pacTBOpyY XJIOpUJa IUHKA.

13. Tlokaxute CcTpOoeHHWE MUIEIUIBI MPH MPUIMBAHUM W30BITKA XJIOpHAA IIMHKA K pPacTBOPU
TUAPOKCH/IA HATPUA.

w

Moayasb 4. D1eKTPOXHMHUYECKHe PO ecChl

TeMBbI IeKITHOHHBIX 3AHATHMI:

DIIEKTPOXUMUYECKUE CUCTEMBI. | albBAHMYECKUE AIIEMEHTHI
DIIEKTPOIN3 pacIyiaBOB U BOJHBIX pacTBOPOB. 3akoHbl Dapazes
Kopposus meramioB. CriocoObl 3aIIUTHl METAIIJIOB OT KOPPO3UHU

Tema npakTH4YecKOro 3aHsITHUS:
DIEKTPOXUMUS

Tembl 1a00paTOPHBIX 3aHATHIA:

OKHCIUTENBHO-BOCCTAHOBUTEILHBIE PEAKLINU
Koppo3sus mMerannos
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N3y4yuB 1aHHBIA MOAYJIb, CTYACHT J0JI2KEH:

UMETh MpeACTaBlIeHNE 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUIX; IIEKTPOXUMUUECKUX
Mpoueccax: ralbBAHUYECKHUX, JIEKTPOJIN3a, KOPPO3HH.

3HATh:

METOJIbl YPAaBHHBAHUSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUNA (METOJ AJIEKTPOHHOTO
OanaHca M MoJypeakuui);

rajbBaHUYECKHUE MPOLIECCH U PA0OTY TAIbBAHUYECKUX JIEMEHTOB;

3JIEKTPOJIN3 PACIIABOB U BOJHBIX PACTBOPOB AJIEKTPOJIUTOB;

3aKOHBI AIEKTPOIIN3a;

BHJIBI KOPPO3UH U MEXAHU3MBI UX MTPOTECKAHNUS,

CIOCOOBI 3aITUTHI METANIOB OT KOPPO3UHU

yMeTh:

MPOBOIUTH XUMHUYECKUN IKCTIEPUMEHT U aHAIU3 TOJIYYECHHBIX PE3yIbTaTOB;

paccTaBisSITh KOAGOUIIMEHTHI B OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITUX;

COCTaBJISITh FaJIbBAHUYECKHUE MPOLIECCHI, ONPEEIATh JICKTPOABMKYILYIO CHITY TaJbBAHUUECKUX
3JIEMEHTOB;

COCTaBJISITh MPOLECCHI AIEKTPOJIN3A PACILIABOB U BOJIHBIX PACTBOPOB JICKTPOJIMTOB;

OTIpEeIeIATh KOJIWYECTBA 00Pa3yIONIUXCsl Ha JIEKTPOIaX BEIIECTB MIPH JIEKTPOIIU3E;

COCTaBJISITh MPOLECCHl XUMUYECKOU U DJIEKTPOXUMUUYECKON KOPPO3HH;

nmoAOUpaTh CIOCOOBI 3aIUTHl METAJIJIOB OT KOPPO3HHU.

MeToauyeckne peKoOMeHAAIUN 110 U3YUYEHUI0 MOTYJIsI

[Tpu ocBOEHNU MOy HEOOXOIUMO:

U3YYUTh YUYeOHBIM Marepuag IO COOTBETCTBYIOIIEMY MOJIYJIO JUCIUILINHBI, HCIOIb3Ys
JIEKIIMOHHBIA MaTepuall U JUTEPATYpy MO JaHHON TEMaTHKE;

aKIICHTUPOBAaTh BHUMAHHUE HA: METOJIbI SJIEKTPOHHOTO OajlaHca M MOJIypeaKIuii; TalbBaHUYECKUE
MPOIIeCChl; paboTy rajibBaHMYECKUX 3JIeMeHTOB; pacdeT DJIC; aHOIHBIE W KAaTOIHBIC PEAKIIUU
IIPH AJIEKTPOJIN3e; 3aKOHbI Dapajies; TUIbl 1 MEXaHU3MbI Pa3IMYHBIX BUIOB KOPPO3UHU; CIIOCOOBI
3aIIUTHl METAJIJIOB OT KOPPO3HH..

OTBETUTh Ha KOHTPOJIbHBIE BOTIPOCHI:

1.
2.

oA~

Kakyto cucremy Ha3pIBarOT 3JEKTPOXUMUYECKON?

CocTaBbTe cXeMy JIByX ralbBaHUYECKUX DJIEMEHTOB, B OJTHOM M3 KOTOPBIX KOOAIBT CITY>KHUII
Obl KaTOJIOM, a B JIpyroM — aHoJoM. HamuiuTe ypaBHEHUs peakiuil, MPOUCXOASIIUX MPU
paboTe ITHX AIEMEHTOB.

lManbBaHWYECKUIT 3JEMEHT COCTOUT U3 XPOMOBOIO 3JIEKTpoja, morpyxkeHHoro B 0,01 M
pactBop CrSO4, W cTaHZAPTHOTO BOJOPOJHOTO dJeKTpoja. Hamwmure ypaBHEHUS
ANEKTPOJHBIX MpoleccoB. Uemy paBHa ero 3.1.c.?

Kakum ypaBHEHHEM KOJIMYECTBEHHO OMMUCHIBAETCS JIEKTPOIH3?

UTo paccuuThIBaIOT ¢ MOMOUIBI0 YpaBHeHust Hepucra?

CocraBpTe CX€My OJJEKTpOJIM3a BOJHOIO pacTBOpa XJOpUJA HHUKEIS Ha HWHEPTHBIX
ANEKTPOJIax.

CocraBpTe cX€Mbl 3JIEKTpOJIM3a BOAHOrO pacTBopa xiopuaa kenesza (ll), ecnu: a) anopg
KEJIe3HBIN; 0) aHO | YTOJIbHBIA.

PactBop comepxkut uonsl Zn?*, Ni%*, Fe3*, Cu?* B omuHaKoBO#l KOHIEHTpaluu. B Kakoii
MOCIIEJIOBATEIBHOCTU ATH METAIIBI OyIyT BBIIEISTHCS MPH IIEKTPOIIN3E, €CITU HANPSKEHUE
JIOCTATOYHO JUISA BBLIEIEHUA Jr000ro merania’?

Borurcnure Maccy HUKeNs, BBIIAEIMBILErOCs Ha KaToJe MpU MPOIYyCKaHUU Toka cuwiod 20 A
Yyepe3 pacTBOP HUTPATA HUKENST B TEYCHUU 22 4acoB.
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10. ITpu »mexTponm3e pactBopa comu ojnoBa (IlI) macca xaroma yeemmumnaceh Ha 4 1. UTO
MIPOU30IILIO TIPU ITOM Ha OJIOBSHHOM aHO7E?

11. Paccuuraiite 00beM KHCIOPOa, KOTOPBIM MOXKET OBITh MOJY4YEeH MPU DIEKTPOIU3E TOKOM 5
A B TeueHHe 2 4acoB, €CJIM BBIXOJI [0 TOKY cocTaBisieT 85%.

12. Tlpu mpOXOXKIEHUHM 4Yepe3 pPacTBOP COJHM TPEXBAaJCHTHOTO MeTala Toka cuiod 1,5 A B
TeueHnn 30 mMuH Ha Kartozae Bbyaenwioch 0,18 r meramna. Beluuciaure MOJSPHYIO Maccy
MeTaljla U PacxXoj AJIEKTPOIHEPTUH, €CIU M3BECTHO, YTO HAMNpSHKEHHE B CETH paBHO 6 B, a
BBIXOJ IO TOKY 72%.

13. Kakoif KOHTakT siBisieTcss HamboJjiee KOPPO3MOHHOOMACHBIM s okenesa: Fe/Cu, Fe/Sn,
Fe/Ag?

14. B xoHTaKTe C KAKUM M3 METAJJIOB MEJb SIBIACTCS aHOJIOM: XPOM, 30JI0TO, HUKEb.

15. Hamumure »HeKTpOXUMHUYECKUE TMPOIEcChl (aHOAHBIM W KaTOMHBIN), MPOTEKAIOIINE B
kontakTe Al/Cu B pacTBOpe XJ1opHua HaTPHSL.
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12. YueOHO-MeTOAUYECKOE U NH(POPMALIMOHHOE o0ecreyeHre TUCHUILTUHBI (Y1eOHOro
Kypca)

12.1. O0s13aTeibHAsA JTUTEPATYpPa

Ne bubmmorpaduyeckoe omucanne Tun (yaeOHHK, yueOHOE Konunuectso B
/11 nocobue, yue6HO- oubmuoTeke
METOIUYIECKOE ITI0CO0HE,

IPAKTUKYM, Jp.)

1 | Obmas xumus. [DIEKTPOHHBIN
pecypc] : Teopus u 3a1a4u : yueo.
nocobue / H. B. KopoBuH [u ap.] ; mox
pexn. H. B. Koposuna, H. B.
Kynemoga. - U3zn. 2-e, crep. - CaHKT- YuebHoe nmocodue OBC "Jlanp"
[lerepOypr : Jlanb, 2017. -492 c. : uin.
- (Yuebnuku nmns By3oB. CriennanbHas
nutepatypa). - ISBN 978-5-8114-
1736-0.

2 | Xumus [DnexkTpoHHBIH pecypc] :
yue0. st By30B / JI. H. baunos [u ap. ]
; mox Hay4. pen. U. JI. Tlepdunosoii,
T. B. CoxonoBoii. - Cankt-IlerepOypr
: JIanp, 2016. - 272 c. : ux. -
(YaeOuuku 1t By30B. CrieruaabHas
nutepatypa). - ISBN 978-5-8114-
2038-4

VYueOHuk 9BC "Jlaup"

3 | bop3oma JI. JI. OcHOBEHI O0I1IICH
XUMUU [ DIEeKTpOHHBIN pecypc] : yueol.
noco6ue / JI.JI. bop3osa, H.1O.
UYepnukona, B.B. SkymieB. - CaHKT-
[TerepOypr : Jlans, 2014. - 469 c. : un.
- (YueOnuku ny1s By30B. CriennaibHas
nutepatypa). - ISBN 978-5-8114-
1608-0.

YueOHoe rocodue 9BC "Jlanp"

AxmertoB H. C. O0mias n
HEOopraHu4YecKasi XuMus
[DnexkTpoHHBIN pecypc] : yueo.
mocobue s By30B / H. C. AXmeToB. -
W3zn. 8-e, crep. - Cankr-IlerepOypr :
Jlans, 2014. - 743 c. : un. - (YueOHUKH
Uit By30B. CrnienuasnbHas JuTepaTypa).
- ISBN 978-5-8114-1710-0.

VYueOHOE 1ocodue 9BC "Jlanp"

12.2. lonosiHUTEIbHAS JUTEPATYPA U y4eOHbIe MaTepuabl (ayAu0-, BUIEONOCOOUs U IP.)

- ponx nHayunoit 6ubmuorexu TI'Y:
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n/n

bubnuorpaduyeckoe onucanue

Tun (yaeOHHK, yueOHOE
nocobue, yaeOHO-
METOIUUIECKOE IT0COOHE,
NPaKTUKYM, ayIHo0-,
BUJICOTIOCOOUS U JIp.)

KomnunuectBo B
oubuoTexke

IMassaoB H.H. O0mas n HeopraHudeckas
XUMHSI [ DIIEKTPOHHEBIN pecypc] : yueOHUK /
H. H. [1aBnos. - U3x. 3-e, ucnp. u 101 -
Cankr-IletepOypr : Jlans, 2011. - 496 c. :
Wi - (YueOHuku s By3oB. CrieraiabHast
nuteparypa). - ISBN 978-5-8114-1196-2.

VYueOHUK

9BC "Jlanp"

Boarpomerk B.B. O6mas xumus
[DnexTpoHHbI pecypc]: yueb. mocodue /
B.B. bonrpomerok — MuHck : Beimaiimas
mroia, 2012. — 624 c.: min. — ISBN 978-
985-06-2144-3.

YuebHoe nmocoodue

9BC
"IPRbooks"

OO0mas 1 HeOPpraHuYecKasi XUuMUst
[DnexTpoHHbIi pecypc] : yaed.-MeTo.
nocobue / H. III. Mudraxosa [u ap.]. -
Kazans : U3g-Bo KHUTY, 2013. - 184 c. -
ISBN 978-5-7882-1488-7.

Y4yeOHO-METOIUYECKOE
rmocooue

OBC
"IPRbooks"

Crach H. ®@. Pemenne 3a1au o oOrieit
XUMUH [ DIEeKTpOHHBIN pecypc] : yueo.
nocobue / H. @. Cracs, A. B. KopuryHos. -
N3n. 3-e, crep. - Cankr-IlerepOypr : Jlanp,

2016. - 168 c. : ui. - (YueOHUKHU TSI BY30B.

CnennanbHas murepatypa). - ISBN 978-5-
8114-2274-6.

YyebHoO€e nmocoodue

ObC "Jlanp"

Cracp H. ®@. 3anauu, ynpa)xHeHUs U
BOIIPOCHI IO OOIIEH XUMHH [ DIICKTPOHHBII
pecypce] : yue6. mocobue / H. @. Cracs, B.
H. Jlucenxwuii. - U3n. 5-e, crep. - CaHkt-
[TerepOypr : Jlanp, 2017. - 108 c. : wi. -
(YaeOuuku mist By30B. CrienuanbHast
nuteparypa). - ISBN 978-5-8114-2282-1.

Y4yebOHoe rocodue

ObC "Jlanp"

AxmeroB H. C. JlabopaTopHbie 1
CEMHUHAPCKUE 3aHATUS 10 00IIel U
HEOPraHUYECKOU XUMUU [ DIEKTPOHHBIN
pecypc] : yueb. nocobue amns By3os / H. C.

AxmetoB, M. K. Asuzosa, JI. . bageiruna.

- U3x. 6-e, ctep. - Cankr-IlerepOypr :
Jlansw, 2014. - 367 c. : ui. - (YueOHUKHU 1)1
BYy30B. CrieninanbHast nuteparypa). - ISBN
978-5-8114-1716-2.

YyebHOE nocoodue

9bC "Jlaup"

COI'JTACOBAHO
Jlupextop HaydHOU OMOIMOTEKH

«

A.M. AcaeBa

» 2016 r.

(noonucw)

1.0. amunus)




12.3. Ilepeyennb pecypcoB HHGPOPMAMOHHO-TEJICKOMMYHUKALMOHHOM CeTH
"Unrepuer"

e byrtiepoBckue coo0mIeHUA
HayuHblil aHrno-pyccKos3bIYHBIA XUMHYECKH >KypHan. [lyOmukyeT crarbu 1O OCHOBHBIM
pasznenaM XMMHHM U CMEXHbIM aucnuiuinHaMm. 2KypHaua BxoauT B Ilepeuens BAK u cucremy
PUHII. /Ins 3aperucTpupOBaHHBIX I0Jb30BaTENIEd CalTa JOCTYIIEH MOJHOTEKCTOBBIA apXWB C
1999 roga: http://butlerov.com/stat/reports/view.asp?lang=ru

e XuMuU# B HHTEpecax yCTOHYHBOI0 Pa3BUTHA
B xypHaisie myOIMKyIOTCSl OpUTrHHAJIbHBIE HAy4YHbIE COOOIICHHSI U 0030pbl IO XUMHUHU MPOLECCOB,
MPEACTABIAIOINX OCHOBY NPUHUMIIMAIBHO HOBBIX TEXHOJOTHH, CO3[aBAEMBIX B HMHTEpPECAX
YCTOWYHUBOTO PA3BUTHUSA, WM YCOBEPIICHCTBOBAHUS JICUCTBYIOIIUX, COXPAHCHHS MPUPOIHOMN
Cpenbl, PKOHOMHUHU pecypcoB, sHeprocOepexenus. Bxoqur B I[lepeyenr BAK u cucremy
PUHL. doctyneH MOJTHOTEKCTOBBIN apXuB Cc 2001 o 2005
rox: http://www.sibran.ru/journals/Hviur/

e Oriental Journal Of Chemistry
Hayunblii peneHsupyemblii  KypHasl OTKpbIToro jgoctyna. Crpana: HWuamusa.  S3bIk:
anrmiickuid. [lyOnukyer pe3ynabTaThl HAy4YHBIX MCCIICIOBAaHUM B 00MacTH OOIIEH XUMUH,
OMOXHMHH, CIEKTPOCKOMUHU, XUMHH OKpYyXKarouieil cpenpl. JJocTyneH MoJHOTEKCTOBBIM apXuB ¢
2008 roma: http://www.orientjchem.org/Archive.php

. Scopus[DnexTponnsiii pecype] : pedepatuBHas 0a3a manHbix. — Netherlands: Elsevier,
2004— . — PexxuM mocTtyma : SCOPUS.Com. — 3ari. ¢ skpaHa. — 3. pyc., aHrJ.

o Elibrary[OnekTpoHHbIii pecypc] : HaydHas 3JIEKTpoHHas OuOnmoreka. — MockBa : HOB,
2000- . — PexxuM noctyma : elibrary.ru. — 3arim. ¢ skpana. — SI3. pyc., aHTJL.

12.4. IlepeyeHb NPOrpaMMHOI0 O0ecTeYeHM si

Ne HanmenoBanune I1O KoanuecTBO PexBu3uTHI 10TOBOpA (1aTA,
n/n JIMICH3UH HOMeEp, CPOK J1eiicTBHS)
1 | Windows 1398 Horosop Ne 690 ot 19.05.2015r.,
CPOK JIEHCTBUS - OECCPOYHO
2 | Office Standart 1398 Horosop Ne 727 ot 20.07.2016r.,
CPOK JIEHCTBUS - OECCPOYHO
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12.5. Onucanue MaTepuaaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM VIl OCYLeCTBJICHU S

06pa3OBaTeJ'ILHOFO nmpomecca 1mo IMCIuIJInHe (MOIIyJIIO)

Ne n/n| HaumenoBanue o6opynoBanubix | [lepeyeHb 0OCHOBHOTIO DaKTHYCCKUI |en o
yueOHbIX Ka0OMHETOB, 00opynoBaHHsA ajgpec y4eOHBIX % = E
JabdopaTopuii, MACTEPCKHUX H AP. Ka0MHETOB, 5 § g §
00beKTOB /IJIs1 IPOBEEeHNSI Jabdoparopuii, |5 = 5 =
NPaKTHYECKUX U JIA00PATOPHBIX MAacCTepCKHUX M Jp. E § §
3aHATHI

1 | VYuebOHas ayTUTOpUS st |Cronel  ydenmueckue |Yi. bernopycckas 101 90
[IPOBEACHUSA 3aHATUHN | ABYXMECTHBIE 146, aynutopus /-

JEKIMOHHOTO  THma.  YdeOHas |(MOHOOJIOKWM)., croxn 302
aymUTOpUsS  JUIS  TPOBEICHUS |TPEeIoaaBaTelbCKU,
3aHATHH  CEeMHMHApCKOTO  THMA. |CTYIL., JocKa
VYyebnas ayAUTOPUS Ui |aynutopHas (MenoBas),
KypCOBOTO MPOSKTUPOBAHUS | TPUOYHA

(BBIMOJHEHUS KYPCOBBIX pador).

VYueOHas ayuTOpus JUIs

MIPOBEICHUS TPYIIITOBBIX "

WHIMBUAYAITBHBIX KOHCYJIbTAITUH.

VYueOHas ayuTOpuUs JUIs

MPOBEJICHUST 3aHATHH  TEKYIIETO

KOHTPOJII W MNPOMEXYTOYHOMH

arrectanuu. (J1-302)

2 | YueOnas ayIUTOPUS s | Cron yuennuecknii | Y. benopycckas | 214, | 18772
MIPOBEACHUS 3aHATUHN | TPEXMECTHBIN 146, aynutopust 3
JICKIIMOHHOIO  TUHa.  Y4yeOHas | MOHOOJIOK, croxa | A-125
aymuTopus  JUIA  TPOBEICHUS |MpernoaaBaTelbCKUl,
3aHSATUM  CEMHHApCKOTO  THIMA. |CTYI
YyebOuas ayAUTOPUS JUISL | IpernoaaBaTebCKU,

KypCOBOTO MIPOEKTUPOBaHUs |Kadenpa, JocKa
(BBITIOJIHEHUST KYpCOBBIX pPaboT). | MenoBas DKpaH
VYueOHas ayIuTOpuUs JUIsL | HABECHOM, MPOEKTOp.,
MIPOBEICHUS IPYIIIOBBIX U |mpoueccop. Mpiiib
WHJUBUAYAIbHBIX KOHCYIbTALUUU. | KOMIL., MYJBT.
VYueOHas ayIuTOpuUs JUIs

MPOBENICHUSI 3aHATHH  TEKYIIEro

KOHTPOJSI W MPOMEKYTOUYHOMN

arrectanuu. (A-125)

3 | YueOnas ayIuTOpUs st | CToa ydeHUYeCKu i 42,7 40
MIPOBEICHUS 3aHATUN |JABYXMECTHBIN
JNEKIMOHHOTO  Tuma.  Y4eOHas |[(MOHOOIOK), CTOJ
aymuTopus  JUIA  TPOBEISHUS |MpernoaaBaTelbCKUH,
3aHSATUM  CEMHHAPCKOTO  THMA. |CTYN
YueOHas ayTuTOpUs JUISL | TIPEno/1aBaTeIbCKUH ,

KypCOBOTO MPOEKTUPOBAHUS | TOCKA ayAUTOPHAS
(BBIMOJIHEHUS KYPCOBBIX pabort). |(MenoBasi), Tabnuia
YueOHas ayTuTOpUs s | Menneneesa .
MPOBEICHUS TPYIIOBBIX u

WHIUBUAYAIbHBIX KOHCYIbTAIUH.

VYuebHas ayIuTOpUs TUIS

MPOBENICHUSI 3aHATHA  TEKYIIEro

KOHTPOJSI W MPOMEKYTOYHOMN
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Ne i/t

dakTnueckui

HaumenoBanue o6opynoBannbix | IlepeyeHb 0CHOBHOIO N o
y4eOHbIX KAOHHETOB, o0opynoBaHus ajpec y4eGHBIX | -, = E
JabdopaTopuii, MACTEPCKHUX H Ap. Ka0MHeTOB, 5 § g §
00bEeKTOB VISl NPOBeIeHHS Jaboparopuii, |5 = 5 =
NPaKTHYECKUX U J1a00paTOPHBIX MAacTepCKHUX M Jp. E é §
3aHATHI
aTTeCTalluu.
(A-306)
4 |JIaboparopus "O6mmas u [ Crost m1abopaTOpPHBIA ., 83,5 20
HeopraHuyeckas XUMHs'" CTOJI J1aOOpaTOPHBII
(A-216) OCTPOBHOM, CTOJI
npuOOPHBIIL;OIKA AJIs
MOCYy/Ibl, MOMKa
HeprKaBerolas , Tymoa
JUISL IOCY/IbI U
PEaKTHBOB, BBITSDKHOU
mkadg, cTo
MUCHMEHHBIM ,
BHITIPSIMHUTENH B-24 |
CYHIWIBbHBIN 1mKad snol
58/350,
akBaaucTHwiIsATOp [10-
10, BechI IIEKTPOHHBIE
HL-200 , mpubop mms
oTpeeNieHus
SKBUBAJICHTA, TPUOOP
JUIS 3JIEKTPOIIN3A ,
TEPMOCTAaTUPOBAHHBIN
CTaKaH, 3JEKTPOILIUTKA
, TEPMOMETPBI
CIIUPTOBBIE,
TEPMOMETPBI PTYTHBIE,
XUMHYECKas Mocya.
5 | KomnbrotepHsbIit kiacc. |CTosibl  y4eHUYECKHUe,
[Tomemienue JUIA |CTYJbs ~ YYEHHUYECKUE,
CaMOCTOSITEILHOM pabotsl. |IIK ¢ BbIXOZOM B CETh
Yuyebuas ayauToOpus ns | UatepHet
MIPOBEICHUS 3aHATHN
CEMHUHApPCKOro  Tuma. YudeOHas 445020
ayIuTOpus L KypCOBOTO I'. TompsaTTH, Y.
MIPOEKTHUPOBAHUS (BBITIOJTHEHU S benopycckas, 14, s18 |16
KYpCOBBIX  paboT). YueOHas 401 (mozunus ’
ayAUTOpUS IS MIPOBEICHUS mo TII Ne 48§,
TPYNIOBBIX ¥ HWHIWBUIYATbHBIX aTax 4)
KOHCYJIbTALIUM. VYuebHas
aymuTopus  JUIA  TPOBEICHUS
3aHATHM  TEKYLIEro KOHTPOJIS U

npoMexyrouHoit arrecrauuu (I'-
401)
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