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BBEJIEHHE

JlabopaTopHbie pabOThl W pEIIEHWE CHUTYallMOHHBIX 3aJad  SIBIISAIOTCS
COCTaBHOM YaCThIO Kypca 00I1lei 1 HEOPraHUYECKON XUMUH.

MeToauueckue ykKa3aHHs MOKHO Pa3JC/IUTh HA JIBE YACTHU: MEPBBIC JAECATh
3aHSITUN MOCBSIIEHBI BOMpPOcaM OOIIEH XUMUU; BTOpask 4acTh (CJICAYIOIINE MIECTh
3aHSITUN ) — XUMUU PJIEMEHTOB U UX COCIMHEHUM.

OCHOBHBIMM HMCTOYHUKAMH HHQPOpPMAIIUU JJISI TMOATOTOBKM K 3aHSTHUIO
SIBJISIFOTCSI KOHCTIEKT JIEKIIMN U peKoMeHayembie yaeOonuku. [Ipu padore ¢ qaHHBIM
nocoOueM pEKOMEHJYeTCsl CHadalla pacCMOTPETh TEOPHUIO, 3aTeM H3YYHTh
omMHcaHue JIA0OPATOPHBIX OIBITOB M COCTaBUTh HEOOXOJUMbBIE YpPaBHEHHS
peaKuuii, a TAKKE BBINIOJIHUTH 3aJIaHUS ISl IOJAITOTOBKH K 3aHSTHIO.

[lepen Hauamom paboThl B y4eOHOU Ta0OpaTOpUU HEOOXOAMMO O3HAKOMHUTBCS CO
CIEAYIOIIMMU MPAaBUIIAMM.

ITPEJIUCJIOBUE (ITPABWUJIA PABOTHI B XUMHWYECKOM JIABOPATOPHN)

1. 3a nopsaok B 1abopaTOpyu BO BpEMs 3aHATHUS U YUCTOTY pabOYMX MECTO IO €ro

OKOHYaHHUH OTBEYAET JACIKYPHBII.

[Tepen HauaaoM pabOTHI HEOOXOIUM MHCTPYKTAX 110 TEXHUKE OE€30I1aCHOCTH.

3. s paboTel B XUMHUYECKOU JabopaTopuu o0s3aTeIbHa CTICIIHAIbHAS 01T —

xanar u Bropasi oOyBb (OaxuJibl).

B naGopaTopuu kaTeropuyecku 3anperiaeTcsi IpUuHUMAaTh MUILY.

OnpITbl  HAaYMHATH TOJBKO TIOCII€ BHHUMATEIBHOIO  O3HAKOMIIEHHSI C

PYKOBOJICTBOM U BBISICHEHHUSI BCEX HEMOHSTHBIX BOMPOCOB Y IIPENOJaBATETIS.

6. PaGouee mecTo HeoOXomawMO cojaepkaTh B 4ucToTe. Henmb3s mepememarhb
IITaTHUBBI C PEAKTUBAMH U CTABUTh CKJISIHKM U TPOOMPKU HA KHUTU U TETPAJIH.

/. bepe:xxHO OTHOCUTBCA K OOOpPYIOBaHUIO B JIA0OPATOPUM, pEAKTUBAM U
maTepuanaMm. V30bITOUHBIE KOJMYECTBA CYXHX pPEAKTHBOB M PacTBOPOB
HEJO0MYCTUMO BO3BpAIllaTh B CKIISTHKU.

8. Bce ombIThl, CBS3aHHBIE C HAarpeBaHUEM, MPUMEHEHHUEM KOHIEHTPHUPOBAHHBIX
KHUCJIOT M IIEJIOYEH, a TaK)Ke OMBITHI MO MOJYYCHHUIO BPEAHBIX I'a30B (OKCHIbBI
a30Ta, CEPHHUCTHIM Tra3) MPOBOJUTH B BBITSHKHOM MIKady MpU BKIOYCHHON
BEHTUJISILIUHL.

9. Tlocne oxon4yaHusi pabOTHI BEIMBITH TPOOUPKHU, YOpaTh pabodee MECTO, BBIMBITh

PYKH.
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3AHSATUE 1 }
Tema: CTPOEHUE ATOMA. TIEPHOINYECKUIA 3AKOH.

LEJIb: ®opMupoBaHue 3HaHUN MO TEXHHKE OE30MacHOCTH B JabopaTtopuu H
HaBBIKOB 3alMCH 3JIEKTPOHHBIX (QOpPMYyJ aTOMOB C YYE€TOM IEPUOJUYECKOTO

U3MEHEHUA UX CBOUCTB.

CTDVKTVD& 3aHATHUA

1. IlepBUYHBII HHCTPYKTAXK IO TEXHUKE 0€30MIaCHOCTH B IAOOPATOPHH.
2. Opranu3aivoHHasi 4acTh, BOIPOCH Y4EOHOT0 paciopsiiKa.

3. OOcyXIeHHEe TEOPETUUCCKUX MPEICTABICHUHN, TOHATHIA U 3aKOHOB.
4. PenieHrie CUTYaITMOHHBIX 33724 IO TEME 3aHITHS.

dopmMa KOHTPOJIS: CO6€C€I[OBaHI/IC I10 CUTYyallUOHHBIM 3d/1a49aM.

KOHTDOJIBHI)IC BOIIPOCHI

1. Ilpenmer, 3a1a4n U OCHOBHBIE 3aKOHBI XUMUHU.

2. OCHOBHBIE TIOJIOKEHUS KBAHTOBO-MEXaHUIECKOM MOJIEITM aToOMa: IBOWCTBEHHAS
IIPUPO/IA DJIEKTPOHA, KBAHTOBBIM XapaKTep Nepeaadu SHEPTUH, IPUHITUI
HeonpeneneHHoctH ['eitzendepra. [lonsTue BOIHOBOM (DYHKIIMHM U aTOMHOM
opOuTay.

. KBaHTOBBIE UnCnA.

4. TTpaBusia 3anI0JIHEHUS JIIEKTPOHAMU YPOBHEM, MOAYPOBHEN U OpOUTaNIEH:
npaBwiio Kneukosckoro, npunuun [laynu; psag KneukoBckoro, MakcuMainbHast
€MKOCTb JHEPIreTUUECKUX ITOAYPOBHEM.

5. IIpaBuiio I'ynna. Bo30Oy>X/1€HHbIE COCTOSIHUSL ATOMOB.

. Ilepuonnueckuii 3aKkoH B coBpeMeHHOU hopmynnpoBke. KopoTko- u
JUIMHHOTIEpUOoiHasA (hopMa NepruoIUYECKON CHCTEMbl XUMUYECKUX 3JIEMEHTOB.
[Tepuoasl, rpymIibl, MOATPYIIBL, BaJICHTHbIE KOHPUIypaLIMU 3JIEKTPOHHBIX
aHaJIOTOB.

/. [IpnunHbI IEPUOIUYECKOTO U3MEHEHHUSI CBOMCTB 3JIEMEHTOB: 3all0OJTHEHUE

ANEKTPOHHBIX clioeB. M3Menenue paauyca aroma 1 Q20 371eMEHTOB B IEPUOJE
U TpyIIe.

w

»

CuryarmoHHbIE 32141

1.2MeKTpOH 3acessieT 4YeTBEPThI KBAHTOBBIM CJIOW, a €ro aToMHas OpOUTalb
uMeeT (GopMy ABOMHOM BOCBMEPKH. YCTAaHOBUTE 3HAYCHHUS TJIABHOTO U
OpOUTABHOTO KBAHTOBBIX YUCE.
a) n=4, 1=0 0) n=4, I1=1 B) =4, |1=2 r) n=4, =3

2. Kakoii momypoBens 3amnoinHsiercs nocie 41?7
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a) 5S 0) 5d B) 6p r) 4d
CocTtaBbTe 37eKTpOHHBIE (POPMYIIBI ATOMOB 3JIEMEHTOB C 3apsaaamu siipa 16, 24,
35, 48, 82
OnemeHT Haxoautcs B 5 mepuojae. Ero Beicmmnii okcun umeer Gopmyny 303, a
aetydee BogopoaHoe coenunenue DH,. Kakoii 310 anemeHT.
a) Pd 6) Mo B) Te r) Sn
BanenTHasi KOHGHTYparys atoMa 55°5p°. OH HaXOIUTCS B:
a) 4 nep., VIArp. 0)5nep.,, IVArp. B)4mnep., VIbrp. r1)5nep., IVBrp.

3AHATUE 2
Tema: XUMHNUYECKAS CBA3b U CTPOEHUE MOJIEKYVYJI

HEJIb: ®opMupoBaHHE 3HAaHUH N0 TEOPUM XHUMHUYECKOM CBSI3U, CBOMCTBAM
KPUCTAJUIMYECKUX PEUIETOK U OTPabOTKa HAaBBIKOB 3aIlMCU CTPYKTYPHBIX (HopMyI
Y BaJICHTHBIX CXEM.

1.
2.
3.

CTpVyKTYpa 3aHATHS

Bxonnoit koHTposb 1o TeMe «CTpoeHue atoma. [leproandeckuii 3aKoH.
OOcyx/ieHuEe TEOPETUUYECKUX MPEACTABICHUMN U TOHATUM.
Pemenue cutyaninoHHbBIX 3a7a4 MO TEME 3aHSATHUS.

dopmMa KOHTPOJIS: CO6€C€)IOB8,HI/IC 10 CUTYallMOHHBIM 3aJa4aM.

no

o s

KoHTPOJIBLHBIE BOOPOCHI

OCHOBHBIE TTOJIOKEHUSA METOJIAa BAJICHTHBIX CBA3EH.
KoBasnieHTHas CBSI3b, TUITHI U MEXaHU3M O00pa30BaHUSI.

. CBOMCTBa KOBAJIECHTHOM CBSI3U: KPATHOCTh, HACHIIIIAEMOCTb, MOJISIPHOCT,

MOJIIPU3YEMOCTh, HAITPaBJICHHOCTD.

Teopus rubpuan3ayy, TAIIB THOPUIU3AIIN

OTHOCHUTEBbHAS SJISKTPOOTPHUIIATEILHOCTD U BUIbI XUMHUCCKOMN CBS3U:
KOBaJICHTHAs, HOHHAsI, METaJUINYECKas.

. TUMbl KPUCTAITMYECKUX PEUIETOK U (PU3NUECKUE CBOICTBA BEIIECTB.

CuTyalnmoHHLIE 3aJ1a491

. Kakast Mosiekymna coiep>KUT 2 o-CBSI3U:

a) N, 6) CO, B) CH, r) NH5?

. Ykaxxute popMyy MOJIEKYJIbl, B KOTOPOM OJIMHAKOBOE YUCIIO G- U n-CBSA3EH:

a) POCl; 6) SO, 8) COCl, r) H,0
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. Kakast yactuia He MOXeT 00pa30BaTh AOMOJIHUTEIBHBIX XUMUYECKUX CBS3EH MO
JIOHOPHO-AaKI[ENTOPHOMY MEXaHU3MY:

a) NH; 0) BF3 B) H,O r) CH,?

. UeMy paBHa KpaTHOCTh CBsi3HM B Mosiekynax HF, CO,, N,?

. B xako# MoJieKyIe BCe CBA3U HEIOJSAPHBI:

a) NH; 0) CCl, B) N r) H,S?
. B Kako¥ U3 MOJIEKYJI BaJIEHTHBIN yTOJI aTOMa yIiiepoJa HauMEHbIINM:
a) COy; 6) CCly; B) COCl;; r) HCN?

. BeiOepute napy mMoJieky, Bce CBSI3U B KOTOPBIX HOHHBIE:
a) KF, Na,O 6) SOz, CaCl, B) CH3COOH, KI 1) PCls, N,Os
. Kakoe cBOMCTBO HE XapaKTEPHO IS BEIIECTB C MOJICKYJIIPHOU
KPUCTAUINYECKOU PEIIETKOM:
a) B pacIUIaBIICHHOM COCTOSIHUU SIBJISIFOTCS] CUIIbHBIMU DJIEKTPOJIUTAMH
0) B TBEPJIOM COCTOSIHUU SIBIISIFOTCS U30JISITOPaAMU
B) UMEIOT HEBBICOKHE TEMIIEPATYPhI IIABJICHUS
r) HEe 00J1a7]aI0T BEICOKOM TBEPIOCTHIO
. B y3nax kpuctanianueckoi pemeTku 0opa HaXOAsTCs:
a) atombl B i nomst B 0) Monekybl B,
B) aTOMbI B r) nonst B* u B**
Haubonee npouHble CBSI3U MEX1y 4aCTULIAMU, HaXOJAIIMMHUCS B y31aX,
XapaKTEpHbI JJIs1 KPUCTAIIINYECKON PEIIETKU:
a) MOJICKYJIIpHOH ~ 0) METaJUIMYECKOW  B) MOHHOM  T') aTOMHOM.

3AHATHUE 3 5
Tema: KITACCUOUKALMA PEAKILIMN. CKOPOCTb PEAKIIUN U
XUMHNYECKOE PABHOBECHE

[EJIb: ®opMupoBaHuE TEOPETUUYECKUX TMPEJACTABICHUN O KiIacCuUKAIUU H
KUHETHYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMHUYECKHX PpEaKLUH, YMEHUS
JeJaTh IPOCTEUIIME pPaCyeTbl CKOPOCTH PEaKUWHM W HABBIKOB CMEILICHUS
XUMHUYECKOTO PABHOBECHSI.

CTpyKTYpa 3aHATUS

1. BXo/1HOlM KOHTPOJIb MO TeME « XMMUYECKAs CBA3b U CTPOCHUE MOJICKYID.
2. O0cyxJIeHHEe TOHATUHN U 3aKOHOB.

3. PellieHne cuTyallMOHHBIX 3a/1a4 IO TEME 3aHATHS.

4. JTabopaTopHas padoTa.

dopma KOHTPOJIS: cOOECETOBAHUE 110 CUTYAIMOHHBIM 3a/1auaM.




KOHTDOJILHBIC BOIIPOCHI

1. Knaccudukanus XuMU4eCKIX pEeaKIUM.

. [IoHsiTHE CKOPOCTH XUMUYECKON PEAKIIVH.

3. 3aBUCUMOCTb CKOPOCTH OT KOHLIEHTPAIMK PEarupyromnux BeIEecTB.
Kunetnueckoe ypaBHEHHUE, WM 3aKOH JIEUCTBYIOLINUX MAcCC ISl CKOPOCTH
peakuu. KoHcTaHTa CKOpOCTH.

. 3aBUCUMOCTb CKOPOCTH peakiuu oT temreparypsl. [Ipasuno Bant-I'opda

. CkopocTh npsiMmoit 1 oOpaTHOU peakiuu. OOpaTuMbie 1 HEOOpATUMBIE PEaAKITHH,
MOHATUE O XUMUYECKOM PABHOBECUU. 3aKOH JeicTBYIOUX Macc. KoHcTanTa
paBHOBECHS XUMUYECKON PEaKLUU.

6. Cmeenue xumuueckoro pasHosecus. [punnun Jle Ilarense.

N

o1~

JlaGoparopHas padoTa
XVMMHUYECKOE PAaBHOBECHE U €T0 CMEIIECHUE TTyTeM U3MEHEHUS KOHIICHTPAIIUN
pearupyronux BEIIECTB.

OmnpiT 1. B ombITe nccneayeTcs MoIoKEeHNE XUMHIESCKOTO PAaBHOBECHS PEAKITHHN:
FeCl; + 3 KCNS — Fe(CNS); + 3 KCI
KpacHoe
OKpaIllMBaHUE
Bce BemiectBa, KpoMe pojaHuia Keie3a, MPAKTUYECKH HE HMMEIOT OKPACKH.
[ToaTOMY 1O YCHUJIEHUIO WJIM OCJIA0JEHUIO OKPAITMBAHUS MOXHO CYIUTh O TOM, B
KaKOM HampaBJICHUU CMEIIAETCS XUMUYECKOE PAaBHOBECHE.
I1p.1,2,3,4: 1 x. 0,0008M p-pa FeCl; + 1 x. 0,0025M p-pa KCNS + 5 k. H,0.
IIp.1: koHTpOJIBbHAS.
[p.2: + 1-2 k. Haceim. p-pa FeCl; .
ITp.3: + 1-2 k. Hacem. p-pa KCNS.
[p.4: + 2 mxpm. KCI.

CpaBHuUTh OKpacky B mpoOupkax 2,3,4 ¢ OKpackoil B KOHTPOJIHHOM
npobupke. Caenath BHIBOJ O HANIPABJICHUH CMEIIEHUS XMMUYECKOTO PaBHOBECHSI.
Hamucatp BhIpaxkeHue sl KOHCTAHTHI paBHOBecHs. M3MensieTcs nu e€ 3HaueHue
IIPY CMEIIICHUH XUMHUYECKOTO PaBHOBECHS?

CuryarmoHHbIE 3a/1a491

1.Yemy paBHa CpeIHSISI CKOPOCTh XMMHUYECKON peakIuu (MOJIb/JI°MHUH), €CITH
KOHIICHTpAIIUSI OJJHOTO U3 PEarupyroniux BEIIeCTB B HAYaIbHBIIT MOMEHT
BpEeMEHHU ObljIa paBHA 2 MOJIB/JI, a yepe3 35 MUHYT cTaja paBHoU 1,3 Mob/n?
2. CocraBbTe BbipaxeHnus 3[IM 1151 CKOPOCTH CIIEAYIOIIMX PEAKIUM:
a) lap) + HaSp) = 2HI ) + S
6) 2HNO3(p) + Ca(OH)z(p) = Ca(NO;g)g o T 2H20(>K)
B) NH4NO3x) = N2O¢y + 2H20x)



10.

11.

Kunernueckoe ypaBHeHHe cCKOpocTH mpsaMoi peakuuu CO,qy + Cy <> 2CO,
UMeeT BUJI;

a) V =k - C(CO,); 6) V =k - C}(CO);

B) V =k - C(CO,) - C(C); r) V =k - C¥CO,) - C(C).

Kax m3menntes ckopocts peakuuu 2NO,, + Clyy = 2NOCl ), ecn:

a) KOHIICHTPAIMIO OKCH/Ia a30Ta YBEJIUYUTH B 2 pa3a, a KOHLIEHTPALUIO XJI0pa —
YMEHBUIUTH B 4 pa3a;

0) MOBBICUTH KOHLIEHTPAIIMIO XJIOpa B 3 pasa;

B) CHU3UTH JaBJICHUE BABOE?

Kakoii ¢akTop He BIMsAET Ha KOHCTAHTY CKOPOCTH PEaKIH B ra30Boii (paze?

a) MpUpPOJIa pearupyronux BelIecTB

0) naBicHUE

B) TEMIIEpATYpa B CUCTEME

I') IpUCYTCTBUE KaTaiu3aTopa

ITpu Temneparype 28 °C ckopocTh peakiimu B 2 pasa Bbiine, ueM npu 18°C. Bo
CKOJIBKO pa3 OHa BO3PACTET MPH YBEINYECHUH TeMIepaTypsl 10 58°C?

a) B 4 pa3z; 0) B 10 pas; B) B 8 pas; r) B 16 pas.
CkopocTts xumuueckoi peakuuu mpu 20 °C paBHa 2 Monb/-c. TeMiepaTypHbIii
ko3¢ durment ckopoctu peakimu paset 2. [Tpu 80 °C cKOpocTh peakiuu paBHa,
MOJIB/JI"C:

a) 128 0) 64 B) 32 r) 16

[Tpu Temmeparype 47 °C cpok XpaHEeHUs JIeKapcTBa 6 MecsieB. TeMepaTypHbIii
Koo uInenT ckopocTH peakimu paseH 3.I11pu 27 °C cpok XpaHeHus JeKapCTBa
COCTaBUT:

a) 54 rona 0) 4,5 rona B) 5 netT r) 15 ner
CocTaBbTe BbIpaKEHUS AJI1 KOHCTAHT PaBHOBECHS CICAYIOIINX PEAKIIHI:

a) CO(F) + CIQ(F) > COCIZ(F)

6) CGCOg(K) 4 CGO(K) + COZ(e)

8) NO(z) + NOz() <> N;03)

Kak ciienyer 0THOBpEMEHHO U3MEHUTH TEMIIEPATYPY U NABJICHUE B CUCTEME,

4TOOBI CMECTUTH PABHOBECUE DK30TEPMHUUECKOM PEAKIMU BIIPABO:
N(.) + 3H3 ) €2 2NH3 )

Kaxk HY>KHO UBMCHHTD JIaBJICHUC B CUCTCMC, YTOOBI YMCHBUIUTD O6paSOBaHI/Ie

YTapHOTO rasa:
Ci) + COz;) € 2CO¢;)

3AHATHUE 4
Tema: KIIACCUOUKAINA, HOMEHKIJIATYPA, CIIOCObbL
[TOJIYYEHUA 1 CBOUCTBA HEOPI'TAHMYECKNX COEJUHEHNI

LEJIb: ®opmupoBanue 3HaHMNA MO KIAacCUPUKALMUKA U CIOCOOaM MOJIyYEHHUs

7



HCOPraHM4YCCKUX BCUICCTB, YMCHHUA COCTABJIATL YPABHCHUSA HUX peaKHI/Iﬁ C YUCTOM
XHUMHYECCKUX CBOﬁCTB, HAaBBIKOB COCTAaBJICHUA q)OpMy.TI 1 Ha3BaHUMU.

CTpyKTYpa 3aHITUS

1. Bxoanoi koHTpoas no teme «Knaccupukanus peakuuii. CKOpocTh peakuuid u
XUMHUYECKOE PABHOBECHUEY.

2. O0cyX/1eHnEe TEeOpEeTUUECKUX MPECTABICHUN U OHITHH.

3. Pemiennie cuTyallnoOHHBIX 3a/1a4 110 TEME 3aHSATHSI.

dopmMa KOHTPOJIS: CO6€C€I[OB3HI/IG 10 CUTYAlIHOHHBIM 3a/lavdaM.

KOHTDOJIBHI)IC BOIIPOCHI

1. Knaccudukanus HEOpraHM4eCKuX COCIMHEHUN: OKCUIbI, TUAPOKCHUJIBI,
KHCJIOTBI, COJU. ['eHeTn4eckas CBs3b.

2. Kimaccudukanust OKCHIOB: KHCJIOTHBIE, OCHOBHBIC, aMpoTepHbIe. CIIoco0b!
MOJTy4YEHHsl. XMMHUYECKHE CBOVCTBA.

3. Knmaccudukanus TuapoKCHUA0B: OCHOBHEIE ¥ aM(OTEPHBIE THIPOKCHJIBL;
KHCIIOThL. CIOCOOBI MOTyYeHUsl. XMMUYECKHE CBOMCTRA.

4. CriocoObI kiaccuuKaIiK cojieii: HopMaabHble (HEUTpaIbHbIC), KUCIIBIE,
OCHOBHBIE; PACTBOPUMBIE, MAJIOPACTBOPUMBIE, TPYAHOPACTBOPUMBIE;
Mo/IBEp>KEeHHbIE TUAPoan3y. CriocoOsl nmonydyeHus. Peakiuy HOoHHOTO OOMeHa U
TEPMHUUYECKOTO PA3JI0KEHUS COJIEH.

5. ®opmynel 1 HOMEHKJIATYpa HEOPTAaHMYECKUX COCTMHEHHM.

CuTyarnmoHHEIE 32J1a491

1.Kakve u3 TepedmClIEHHbIX HU)XE OKCHIIOB PEarupyrT MEXKIy COO0O0M: OKCHI
kanpius, okceun yriepoga (1), okcun docdopa (V), okcun yrimepoma (1V),
okcux cepol (VI), okcun aszora (l), oxcua kanws? Hanwmure ypaBHEHUs
peaKuuil.

2. Kakol U3 nepeyrcIIeHHbIX OKCUJIOB SIBJISIETCS BBICIIIUM:
a) P,0s; 6) C|205, B) CO; F) Cry,0s.

3. Lenouky mpeBpamieHuii: MeTaul — OKCHJ MeTajula — OCHOBAaHHE —> COJIb
MO>KHO OCYIIECTBUTD JISI:
a) Kajus; 0) aTOMUHUS; B) KaJbIUs; T) JXKesesa.

4. Belpaszure B BUJIC YPAaBHEHUH PEAKLUN CIEAYIOIME LIEIOYKH PEBPALLICHUN:
a) Kzo — K2C03 — KHC03 — KgCOg — COZ,
6) Fe — Fe,03 — FCQ(SO4)3 — Fe(OH); — FG(OH)zNO;J, — FG(NO3)3;
B) Cr,03 — Cr,(S0O4); — Cr(OH); — Nas[Cr(OH)g] — Cr(OH)a.

5. Asotucrtas kucjiota u ruapokcua Hukens (1) sBistores ruapaTHeIMU hopMaMu
COOTBETCTBYIOIIUX OKCUJIOB:



a) N205, NiO 6) N203, NiO B) N203, Ni203 F) NOz, NiO

6. B cxeme nmpeBpamenuit ZnO — X; — X, — Zn(OH), BemectBamu X; u X,
ABJISIFOTCSI COOTBETCTBEHHO:

a) Zn(OH), u ZnCl;; B) ZnCl, u ZnSOy;
0) Zn(OH), u ZnSOy; r) ZnCl, u ZnO.

7. ANIOMUHUI pAacTBOPWIA B KOHIIEHTPUPOBAHHOM PACTBOPE TMAPOKCUIA KA.
Uepes MOJIyd4EeHHBIM PACTBOP MPOMYCKAIM YTIJICKUCHBIM ra3 A0 MPEKpallCHUs
BbIeNieHUsT ocanka. Ocaqok OTQUIBTPOBANU W mpokanwin. llomyueHHBIN
TBEp/AbI OCTaTOK CIUIaBWJIM C KapOoHatoM Hatpus. Hammiurte ypaBHEHHS
OTMCAaHHBIX peakiuii. (aM(pOTEPHBINA U OCHOBHBIN THAPOKCHI)

8. B xako#l peakuuu BbIIEISAETCS BOAOPOA?

a) Fe + H,SO4,)  0) Fe + HySOy  B) Fe + HNOs,, 1) Fe + HNO;,,

9. B menouke npeBpameHuii FESIBISAIOTCS COOTBETCTBEHHO:

10. a) FeCl, u FeO; B) FeCl; u Fe,Og;

6) st 51 SO3, F) st 51 SOZ

11.TlpuBeauTe JBa ypaBHCHHS peakiuil Mexay okcuaom yriepona (1V) u
TUJIPOKCHUJIOM KalbliMs, IPUBOIAIINX K 00pa30BaHUIO PA3HBIX COJIEH.

12.Tlpu B3aumoneicTBuU 1 moJib ruApokcuaa kamplus © 1 Monb gocdopHoit
KHCJIOTBI 00pa3yeTcsi:

a) pocdar kanpuus; B) rugpodocdart Kanbius;
0) nurunpodocdar KanbIus; r) docdat KaabIus’?

13. Kako# u3 HATPATOB pa3yiaracTcs pU HarpeBaHUM HA HUTPUT U KUCIOPOA?
a) Mg(NO3), 6) HY(NO3), B) CU (NOs), r) NaNO,

14. Kakue Tpu COJM U3 MEPEUUCICHHBIX MATH MOTYT OJJHOBPEMEHHO HAXOAMTHCS B
BOJHOM pacTBope: cyibdar marHus, kapOooHat Hatpus, xjaopua memm (1),
xjaopua  Oapusi, Hutpar Harpus? CocTaBbTe€ YpaBHEHHSI  PpEaKLUid,
NOATBEPKIAIOIIME Ball OTBET. (pPEakUMW HOHHOrO OOMEHa, B TOM YHCIE
COBMECTHBIN THUIPOJIN3)

15. Ilpu HanMcanuu Kakoil (opMyJibl AOMYyIIEHA OIMOKA:

a) (ZnOH),SOy; 0) NazPOy; B) NaH,POy ; r) AIHSO,?

16. HaszoBute cuenyromme coemuHeHus: NaNO,, Mg(HCOsj),, CaSiO;,
Al(OH);NO3, Naz[AI(OH)g], NH,4HS.

17. CoctaBbTe (HOpPMYJIBI CIACAYIOIIUX COCAMHEHUMN: auruapodocdar aMMOHMUS,
cyabdut kampuus; HuTpat ruapokcoxpoma (II); cynbhung aMmmonus; cyiabdar
TUPOKCOMArHusl.

3AHATHUE 5
Tema: CIIOCOBBI [TPUT"OTOBJIEHMA PACTBOPOB

HEJIb: ®opmupoBaHue HABBIKOB PAaCYETOB U IPAKTUYECKOTO MPUTOTOBIICHUS

BOJIHBIX PaCTBOPOB COJIE.

"y x, —2—> X, BemectBaMH X; u Xo



CTpyKTypa 3aHATHS
1. BxoaHoii KoHTpoJIb TI0 TeMe «Kiaccudukarus, HOMEHKIIATypa, CIIoCOObI
MOJTyYEHUS ¥ CBOWCTBA HEOPTAHWMUECKUX COCTUHCHHID.
2. Pemienrie cuTyanmoOHHBIX 3a/1a4 TI0 TEME 3aHSATHS.
3. JJabopaTopHnas padorTa.

dopMa KOHTPOJIS: CO6€C€I[OB8,HI/IC 10 CUTYyallMOHHBIM 3ad/1a49aM.

KOHTDOJIBHI)IC BOIIPOCHI

1. MaccoBas 07151 paCTBOPEHHOTO BelecTBa. MaccoBblil crioco0 MPUTOTOBICHHUS
pacTBOpPOB.

2. MonsipHast KOHIIEHTpaIus pacTBopa. [lepepacueT u3 maccoBoii J0JIu.

3. O0BeMHBIH c110CcO0 MPUTOTOBJICHHS pacTBOPOB. Pa3zdaBieHue pacTBOPOB.

JlaGoparopHas padora
CnocoObl MPUTOTOBJICHUS PACTBOPOB (MHAUBHIYAIbHOE IPAKTHUECKOE 3a/ITaHHE )

Onbir 1. [IpuroroBnenue pactBopa TpeOyemoil  KOHIIEHTpalluu U3
KPUCTAJUIOTHAPATa U BOABI MaCCOBBIM CITIOCOOOM.

OnbiT 2. H3MmepeHwe TUIOTHOCTH pacTBOpa C TIOMOIIBI0 TMHKHOMETpA W
CaMOCTOSTEIIbHBIN pacueT ero MOJSIPHON KOHIIEHTpAIH 1o popMmyie mepepacuera
W3 MaCCOBOM JIOJIH.

OnbiT 3. CaMOCTOATENBHBI pacuyeT o0beMa MCXOJHOTO pacTBopa W
MIPUTOTOBJICHUE U3 HETO HOBOTO pacTBopa (pa3BeneHus1) 00beMHBIM CIIOCOOOM.

CuTyarnmoHHEIE 32J1a491

1. TTo xakoii (hopMyJie MOKHO paccUMTaTh MaccoByto nouto (%) BemiecTsa B
BOJIHOM pacTBope?

a) m, -100%,_ 6) mg -100%; 6) my '100%; 2) mg -100%.
Vv, M, Pr V, , Myo
2. MoJsipHYI0 KOHIIEHTPAITUIO PACTBOPA PACCUUTHIBAIOT 10 (JOpMYyIIe:
o =" G c-TR g s maaoo
Vo M, m_P Mg -V, ma
3AHATHE 6

Tema: PACTBOPBI 1 X CBOMCTBA. CITOCOBBI BEIPAXXEHW S
KOHIEHTPAILIMN PACTBOPOB

LEJIb: ®opMupoBaHue O0OMMX MOPEACTABICHUN O (PU3MOIOTHYECKON pon
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OCMOTHUYECKOTO JIaBJICHUS, YMEHHUS BBIYUCISATH KOHIEHTPALMIO PACTBOPOB
pa3IMYHBIMK  crioco0amu,  pa30aBisiTh  PacTBOPBI,  ONpENeNsiTh  (PakTop
SKBUBAJICHTHOCTH COJICH, KUCTIOT U TUJIPOKCHJIOB.

CTDVKTVD& 3aHATHIA

1. BXo/1HOM KOHTPOJIb:

a) yCTHas MPOBEpPKa CAMOCTOSITEIBHOTO pacueTa MOJIIPHON KOHIICHTPallUuU
(ombIT 2, MaboparopHas paboTa K 3aHITHIO 5);

0) MpoBEpKa CAMOCTOSTEIHHOTO pacueTa 00beMa pacTBOpa, HEOOXOAUMOTO J1JIs
IIPUTOTOBJICHUSI pa3BeieHus (OIbIT 3, TabopaTopHas padboTa K 3aHATHIO 5).
OO6cyxneHue NOHITHI U 3aKOHOB.

3. Pemienne cuTyanMoHHBIX 3a/1a4 TIO TEME 3aHSATHS.

no

dopma KOHTPOJIS: cOOECEIOBAHUE 110 CUTYAIlMOHHBIM 3a/1auyaM.

KoHTPOJIBLHBIE BOOPOCHI

1. Buasl nucniepcHbix cucteM. [lonsitue pactBopoB. CriocoObl BhIpaXKEHUSI
KOHIIEHTPAIIMU PACTBOPOB.

2. Pacuer Macchl kpucTaioruapara u 00beMa BOJIbI, HEOOXOAUMBIX IS
IIPUTOTOBJIEHUS PACTBOPA C 3aJAHHOM MacCOBOM JI0JIEN pACTBOPEHHOTO
BEILIECTBA.

3. Brruncnenue MOJIIpHOIM KOHIIEHTPAIMKA PACTBOPA C U3BECTHOIM MacCOBOM J0JIeH
PacCTBOPEHHOIO BEILIECTBA.

4. 3aKoH YKBUBAJICHTOB. DaKTOP SKBUBAJICHTHOCTU, MOJIIPHAsI KOHIIEHTPAITUs
DKBUBAJICHTA.

5. Pacuers! no paz6asienuto pactBopoB. [IpuroroBnenue pacTBopa ¢ 3a1aHHON
KOHIIEHTpalueil u3 6osee Kpenkoro pacTeopa.

6. OcmoTHueckoe naBieHne pacTBOpoB. 3akoH Baut-T'odda. ['emonus u
MJ1a3MOJIH3.

CuTyalmoHHLIE 3aJ1a491

1. KakoBa maccoBas J10Jisl paCTBOPEHHOT'O BEIIECTBA B PACTBOPE, €CJIH INIOTHOCTh
pactBopa 1,02 r/mi, o6beM pactBopa 200 M1, 1 Macca paCTBOPEHHOM COJU
coctapisier 1517

2. PaccuuTaiite Maccy 0€3BOJHOTO Cysibdara HaTpusi 1 00bEM BOJIBI,
HeoOxoauMbli 17151 ipurotoBiieHus 400 M 3%-HOro pacTBopa, €Ciiu ero
MI0THOCTH paBHa 1,04 r/mi.

3. KakoBa MosipHast KOHIIGHTpaIMs pacTBOpa HaTpus xjopunaa, eciu B 200 mut ero
coaepxutcs 1,17t conu?

4. Yemy paBeH (HaKTOp SKBUBAICHTHOCTH KUCIOTHI B PEAKITHX
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a) Ca(OH), + 2HCI — 0) Al,O3 +6HNO; —

B) 3LIOH + H3P04 — F) Na + H2804(p) — .7

Kakoii 00beM pacTBOpa HATpUEBOH 1IeI04H ¢ KoHueHTpauuei 0,125 momnb/n
noTpedyercst i npuroToBiaeHus 11 pactBopa ¢ koHnueHtpamueit 0,005 monb/n?

. Kakoit 06beM pactBopa ¢ maccoBoit gosierd 10% crnenyer B3sTh 115

npurotoiieHus 500 M1 pacTBopa ¢ MaccoBoM aoiieit 2,5%7?

. 'emonu3 OyzaeT HaOIOAaTHCS IPU BBEACHUH B KPOBbH PACTBOPA HATPUS XJIOpU/IA
KOHIIEHTpaI1u:
a) 3% 6) 0,3% B) 10% r) 0,9%

3AHATUE 7
Tema: JMCCOLMALIMIA SJIEKTPOJIMTOB. PEAKIIUN
NOHHOI'O OBMEHA. BOAOPOIHBIN ITOKA3ATEJID.

HEJIb: ®opmupoBaHue 3HAaHUNA O CYITHOCTH U KOJIMYECTBEHHBIX XAPAKTEPUCTUKAX
IIPOLECCA DIEKTPOIUTUYECKON TUCCOLMALMN, YMEHHUSI ONPEEIIATh BOZMOKHOCTD U
HaIlpaBJCHUE pEaKUUid HOHHOIO OOMEHA, HCIBITHIBATh PEAKLIHUIO CpPEIbl C
ITIOMOUIBIO MHAUKATOPOB U JENATh NPOCTEUIINE BharcIeHUs pH.

N

=

N O

CTpVyKTYpa 3aHATHS

OOcyX/IeHHEe TEOPETUUYSCKUX MPEICTABICHUHN, TOHATHI U 3aKOHOB.
Pemenune cutyaninoHHbBIX 3a7a4 MO TEME 3aHSATHUSL.

. JJabopatopHast padoTa.

BoixonHo#t koHtposnb 1o TemMaM «PacTBopbl M ux cBo#cTBa. CrocoObl
BBIDAKCHUSA KOHIIEHTpPALIMM pPacTBOPOB. Jluccomumanusi 3IEKTPOJIHUTOB» U
«Peakiun monHoro oomMeHa. BogopoHbIil mokaszaTennby

KoHTPOJIBLHBIE BOOPOCHI

I'mppaTtHas Teopust pactBOpoB MeHnaeneena.

. OnextponuTuyeckas aucconuanua. Teopuss Appenuyca. CoBpeMEHHbIE

NpEACTAaBJICHUA O ANCCOTHNAINHN SJICKTPOJIHUTOB.

. Crenienn Jucconuanmnmu M KOHCTaHTa AUCCONHUAIIHH. I[I/ICCOLII/IaLII/ISI CHJIBHBIX H

Ca0BIX AJIEKTPOJIUTOB. 3aBUCUMOCTh CTETICHU AUCCOIUAIIUUA OT KOHCTAHTHI.
@DaKTOpHbI, BIUSIONIME HA CMEUICHUE PABHOBECHS, BEIIMYMHY KOHCTAHTHI U
CTCIICHH JTUCCOIUAIINH.

Peakuiun noHHOTO 0OMEHA, YCIIOBHE MPOTEKAHUS

Bona kak cia0slii snekTpoaut. MoHHOEe Mpou3BeIeHUE BOIbI

BonopoaHslii mokasarenb

Onpenenenue pH ¢ noMoIbIO HHIUKATOPOB.
12



JlaGoparopHas padoTa
Omnpenenenue pH pactBopoB. CMellleHre paBHOBECHS B PaCTBOPax CJIadbIX
AIIEKTPOJIUTOB

OnbiT 1. OKpacka HEKOTOPHIX KHUCIOTHO-OCHOBHBIX WHAMKATOPOB B KUCIIOM,
HEUTPAJIbHOM U LIEJIOYHOU Cpele.

[Ip.1: 10-15k. H,O + 1x. HCI + 2k. nakmyca.

[Ip.2: 10-15k. H,O + 1. NaOH + 2k. nakmyca.

OTMeThTe OKpacKy MHAMKATOpa B K01 U3 mpobupok. [Ipoxenaiite TOT ke OMbIT
C METHUJIOBBIM OpaHXeBbIM U (peHondranenHoM. PesynpraT omeita odopmuTe B
BUJI€ TaOIULIBIL.

Nuaukarop HNuTepran Okpacka MHIUKAToOpa B Cpelie
nepexoza = = = v
KHCIION HEUTpaTbHON IETIOYHOM
okpacku, pH
Jlakmyc 5,0-8,0
MeTHnioBbIi 3,1-4.4
OpanxeBbli
denondranenH 8,0-9,8

OmnbiT 2. [Ipubmkennoe onpenenenue pH pacTBopa ¢ MOMOIIBIO YHUBEPCATHHOM
WHIMKATOPHOU Oymaru.

Hanecutre Ha mMOJNOCKY YHHBEpPCAJIbHOW WHIWKATOpHOW Oymarm 1-2 xamm
HCIBITYEMOT0 pacTBopa. HememneHHO cpaBHUTE OKpacKy MOKPOW IOJIOCKH CO
IIKAJIONW IIBETOB, KOTOpasi HaHeceHa Ha mneHan. [Ipubnuxénnoe 3HaueHue pH
BHECUTE B TaOJIUILY:
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Hcnbiryemere
PacTBOPHI

HCI

CH3;COOH

NaOH

NH,OH

AICl;

NaHCO;

Bemnunna pH

OmnbiT 3. CMelieHre paBHOBECHS AMCCOLMALIMNA CA00W KUCIOTHI B MPUCYTCTBUU
COJIM ATOM KUCIIOTHI.
IIp.1,2: mo 8-10k. p-pa CH3COOH + 2k. meTropanka.
IIp.1 — xoutponsHas. [Ip.2: + 2mkpur. CH3COONa. CpaBHUTE OKpacky Ip.2 C

KOHTPOJIbHOM.

Hanucatp YpPaBHCHUC OHUCCOOHALINN YKCYCHOﬁ KHCJIOTBI H

0OBACHUTDH, KaK CMEIIAeTCsl 3TO paBHOBECHE MpH AoOaBiieHuu aretaT-uoHa? Kak
MEHSEeTCs TPU 3TOM KoHLenTpauus H' - nono?
OnbiTr 4. CMemeHue paBHOBECHS JUCCOLMAIIMM C€IabOro OCHOBAHMS B

IMPUCYTCTBHUU COJIKM 3TOI'O OCHOBAHMA.

[Ip. 1,2: mo 8 -10k. p-pa NH,OH + 1x. dhbenondranenna.
[Mp.1 — xonrtpombHas. [Ip.2 + 2mkpm. NH,Cl. CpaBHuth okpacky mp.2 ¢
KOHTpOJIbHOM. HamucaTe ypaBHEHHE AMCCOIMAIMM THAPOKCHAA aMMOHHUA U
OOBSICHUTH, KaK CMEIIAETCS 3TO PAaBHOBECHE NMPHU J0OABICHWHM HOHOB aMMOHUSI.

Kak mensercsa npu 3trom koHueHtpauus OH - nonos?

CuTyarmoHHEIE 3a0aUH

. Kakue u3 nepeunciieHHbIX 31EKTPOJIUTOB JUCCOIUUPYIOT CTYNIEHYaTO?
Hanummure ypaBHEHUS TUCCOUUAIIMY CTA0BIX AJIEKTPOJUTOB JIJIsI BCEX
BO3MOXKHBIX CTYMNEHEH, U JJIsl KaXJ0W COCTaBbTE BhIPAKEHNUE KOHCTAHTHI
JCCOLIMAIINN:

a) AI(OH)3 6) N&HSOg B) HZSO4 F) H3803

. C moMOIIbI0 KAaKOT'O BO3ICHCTBHS MOYKHO MOBBICUTH 3HAYEHUE KOHCTAHThI
JIMCCOLUAIINY C1a00M MJIaBUKOBOM KUCTIOTHI:

a) pa30aBUTh PacTBOP 0) no6aBuTh Kpuctamisl NaF

B) 100ABUTH KAILIIO IIECJIOYH ') HarpeTh?

. KakuM crmoco6oM MOKHO YMEHBIITUTh CTENEHb IUCCOLMAIIUU ITOTO PacTBOPA:
a) pa30aBUTh PaCTBOP 0) no6aButh kpuctamuisl NaF

B) 100aBUTH KAILIIO MIET0YU ') HarpeTh?

. CocTaBbTe ypaBHEHHUS PeaKkiiuii MOHHOTO 0OMEHA B MOJICKYJISIPHOM, TTOJTHOM
WOHHOM U cokparmieHHon popme. Kakue u3 3TuX peakiuii He mPOTEKaoT U
nouemy?

a) FeSO, + BaCl, 0) Na,SO; + HCI B) AgNO; + KF

r) CH3;COOH + Ca(OH), 1) AgNO;z + NagPO,  e) Zn(OH), + NaOH

. Uemy paBeH pH pacTBOopa, KOTOPBIA COEPKUT 10" MoIIb KaTHOHOB BOJIOpOJa B
1 n? KakoB xapaktep cpenbl? Kak OyayT okpallleHbl B 9TOM pacTBOpPE JIAKMYC U
dbenondranenn?
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6. KakoBa MonsipHasi KOHIIEHTpaLus HoHoB H' B pacTBOpe KUCIOTHI, eciu
3HaueHue pH coctaBuio 4? Kak Oy1yT okpalieHsl B 3TOM pacTBOPE JaKMyC U
METHUJIOBBIA OPAHKEBBIN?

7. KakoBa MonsipHas koHueHTpauus noHoB OH’ B pacTBope 1ienouu, eciu
snauenne pOH coctaBuio 47?

3AHATUE 8
Tema: [TIPOJIN3. IIPOTOJIMTUYECKOE PABHOBECHE.
OBPA3OBAHHME N PACTBOPEHME OCAJIKOB.

HEJIb: d®opMupoBaHue IPEACTABICHUM O KOJWYECTBEHHBIX XapaKTEPUCTHUKAX
TUAPOJIN3a U TETEPOTCHHBIX Peakluid B pacTBopax, akTopax, BIMSIONIUX HA HX

PaBHOBCCHUC, U YMCHUA COCTABJIATh YPABHCHUA.

CTDVKTVDa 3aHATHIA

1. ObcyxneHne TeOpeTUISCKUX MPEICTaBICHHIA, TIOHATHI W 3aKOHOB.
2. PerieHre CUTYallmOHHBIX 33124 110 TEME 3aHATHSI.
3. JlTabopaTopHnas pabora.

dopma KOHTPOJIS: cOOECETOBAHUE 110 CUTYAIlMOHHBIM 3a/1auyaM.

KoHTpOJIBHBIE BOMPOCHI

1. [lonsitne «ruaposnus». OCHOBHBIE CIIy4aW THAPOJIM3A COJICH: THUIPOIU3 TIO
aHUOHY; MO KaTUOHY; MO KaTHOHY M aHWOHY. Kakue conu He moaBepraroTcs
ruaponusy? [louemy?

2. CterneHb U KOHCTaHTa TUAPOIIN3a. 3aBUCUMOCTh CTENIEHH THAPOJIN3a OT CBOICTB

c1ab0ro JIEKTPOJIUTA, KOTOPHIM 00pa3oBaHa COJIb.

CwmerieHue paBHoBecHs Tuipoiin3za. HeoOpatumplii Tuiposuns.

[Iporommtnueckas teopust bpencrena-Jloypu.

OOpa3oBaHue U PaCTBOPEHHE OCAJTKOB KaK YACTHBIE CIy4aud PEAKIMil MOHHOTO

oOmena.  PactBopumoctb.  IIpousBeneHue  pacTBOPUMOCTH. Y CJIOBHE

o0pa30BaHMsI U PACTBOPEHUS OCAIKOB.

s

JlabopartopHas pabora
Peakunu rugponusa

Onbim 1. [udponus conedl.

[Tonb3ysick yHUBEpCAIbHON HWHIUKATOpHOM Oymaroi, ompenenautb pH pactBopos
COJIeH, TIPeNIOKEHHBIX TpenoaaBareneM. [Ipubmmkénnoe 3nauenue pH BHecTH B

Ta0IuILy:
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PactBop conu pH PactBop commn pH
Aly(SO4)3 MgSOq
Na,S ZnS0O,
Na,CO; CH3;COONH,
FeCl; NazPO,

OnpIT 2. ['MaPONIN3 CMECH COJICH C MPOTUBOIMOJIOKHBIM XapaKTePOM CPEJIbI
(TOJHBIN TUAPOIN3).

[p.1: 5k. p-pa Al,(SOy4)3 + S5k. p-pa Na,S = ocanok + ras.

[Tp.2: 5k. p-pa Al,(SOy4)3 + 5k. p-pa Na,CO3 = ocamok + ra3

OOBSICHUTH IPUYMHY 00pa30BaHusl ocajaka. Hamucars ypaBHEHHS peakuuil B
MOJIEKYJIIPHON U HOHHOU (hopMme.

CI/ITVEU_II/IOHHI)IC 3aJa4mn

1. CocraBbTe MOJIEKYJSIDHBIE M MOHHBIE ypaBHEHUs rujpoiu3a (ocdara xamus,

xnopuaa xenesa (I11), cynbpura kanus, cyabduaa HaTpUsl, XJIOPUIA ATIOMUHUSA

U aleTata aMMOHUSI.
2. Kakas cosb ruiposin3yercs o aHuoHy?

a) KCI; 6) NaszPOy; B) ZnC|2, F) FE(N03)3.
3. Kakas conb ruApONIu3yeTcs Mo KaTHOHY?

a) K;S; 0) ZnSOy; B) Na,COg; r) CaS0O..
4. 111en04HYI0 peaKLHIo CPeIbl HIMEET PacTBOP:

a) A|C|3, 6) Na,SOqy; B) Na,S; F) Cr2(804)3.

5. B pacTBOpe kako# coyit JJakMyC OKpaIlleH B pO30BbIH 1IBET, a peHOoNPpTaTCHuH —
OecrBeTeH?
a) Na,SO3; 6) K3POy; B) L|N03, F) FeC|3.

6. Harmmummre BhIpakeHWe KOHCTAHTHI ruapoiun3a (ocdara mo BTOPOM CTYICHHU:
HPO,*+ HOH « H,PO, + OH". Kak oHa cBsizana ¢ K, GocdopHOil KHCIOTHI?

/. Kakas cosib UM€eT HauOOJIbIITYIO CTENIEHb TUIPOJIN3a B pacTBOpe?

a) Na,SO; 6) Na,CO3 B) Na,S F) NaF
8. 'maponu3 xymopuia aTFOMAHAS MOXKHO YCHIIMTh TIPH:
a) 100aBJICHUU H'- nonos; 0) no6aBnenuu OH - HOHOB;
B) OXJIaXK/ICHUH, I') YBEJITMYEHUH KOHIIEHTPAIMU PacTBOpA.

9. OOpa3zyercs a1 0CcaaoOK HoIK/Ia CBUHIIA, €CITM PABHOBECHAS] KOHIICHTPAIIHS
HMOHOB CBHUHIIA B paCTBOpE paBHa 3,2 -10" Motb/11, a ffoua-HoHOB — 3,5-107
MOJIB/J1?

10. Bo3moskna mu peakuust: [BaC,04 + CaCl, = BaCl, + |CaC,0,4?
[TonrBepauTe cBoM BbIBOA 3HaueHusAMU [1P.
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3AHATUE 9
Tema: OKMCJIIMTEJIBHO-BOCCTAHOBUTEJIBHBIE PEAKIINN

[EJIb: ®opMupoBaHue 3HAHUA TIO0  OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHLHBIM
peakuusiM, YMEHHUS COCTaBJISITh YPaBHEHUS, OLICHUBATh KOJIMYECTBEHHBIE

XapaKTEPUCTHKU OKUCIIUTENIEH U BOCCTAHOBUTENEH.

CTDVKTVD& 3aHATHUA

1. BxoaHoit koHTpoab 1o TeMe «I uaponus. [IporonuTuyeckoe paBHOBECHE.
OOpazoBaHu€e U paCTBOPEHUE OCATKOBY.

2. O6cyx1eHre IOHATUN U 3aKOHOB.

3. Pemienuie cuTyallnoOHHbBIX 3a/1a4 110 TEME 3aHATUS.

dopMa KOHTPOJIS: CO6€C€I[OBaHI/IC I10 CUTYyallMOHHBIM 3a/1a49aM.

KOHTDOJIBHI)IC BOIIPOCHI

=

OKHUCANTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [loHsATHEe 00 OKHUCIEHHU U

BOCCTaHOBJIEHUH. CTENEHb OKUCIICHUS, IPABUIIA €€ ONIPENEIICHUS.

2. Oxucaureny. BoccTanosurenu. Bemectna, oOnamaroniue OB

NBOKMCTBEHHOCTHIO. ConpsikeHHble OB mapsl. CpaBHEHHE CHIIBI OKUCIIUTENEH U

BOCCTAHOBUTENEM.

Tuner OBP.

4. CocraBnenue ypaBHeHnii OBP mMeTo10M 351eKTpOHHOTO OanaHca. DIeKTPOHHO-
HMOHHBIN MeTO (MJIM METOJ MOJIypEeaKIIuii).

5. CocraBiieHHe ypaBHEHUH MOJIypeakUuid ¢ y4aCTUEM MOHOB MapraHia U Xpoma,
cepHOM W a30THOW KHCIOT. CyMMHUpPOBAaHHE YpPaBHEHHW C  Y4YETOM
K03 PUIIMEHTOB.

6. ®akTop HSKBUBAJICHTHOCTH B OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIX DPEAKITHIX.

MonspHast Macca SKBUBAJICHTA.

w

CuTyalmoHHEIE 3aJ1a491

1. Kak wu3MeHseTcss CTENEeHb  OKHUCIEHMUS  IEHTpPajJbHOrO  aTromMa B
HIOKENpUBEACHHBIX  mepexonax?  Kakoil  mpouecc  (OKUCIEHHE — WUIIU
BOCCTAHOBJICHUE) IPOUCXOIUT TIPH ITOM?

a) H,S — S; 0) Fe,0O; — Fe; B) CI' — CIO;
r) SO, — SO;°; 1) MnO; — MnO,*; e) NH;— NO.

2. Tlomp3ysice  Tabnuied 3HAYEHUW  CTaHAAPTHBIX  BOCCTAHOBHUTEIBHBIX
MOTEHIUAJIOB, OTBETHTE HA CIEAYIOIIME BOMPOCHI:

a) KaKko¥ U3 METaJIJIOB SIBJISIETCS] CAMbIM CHJIbHBIM BOCCTAaHOBUTEIEM?

Na; Ca; Pb; Mg.
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0) KaKoil U3 MOHOB METAJIJIOB SIBJIAETCS CAMbIM CUJIbHBIM OKHCIIUTENEM?

Cu?"; Ni?*; Ag": Co?**.

. Kakue u3 yka3aHHbIX HUKe peakuuii otHocsTest Kk OBP? [Ipu nonoxurensHom
OTBETE YKAKUTE OKUCIUTENDb U BOCCTAHOBUTEND, onpeaenute Turn OBP
(MEeXMOJIEKYISIpHBIEC, BHYTPUMOJIEKYJISIPHBIE, PEAKIIUH
JUCITPOIIOPLIMOHUPOBAHUSA ).

a) Zn + H,S0, = ZnS0O, + H,;

6) Na,COj + S|02 = NﬁzSiOg + CO,;

B) K>Cr,0; + 3 K,SO;5 + 4 H,SO, = Cr2(804)3 + 4 K,SO, + 4 H,0;

F) 2 K,HPO, = K4P,07 + H,0;

I[) NH4NO3 = NZO +2 Hzo,

e) 3 KoMnOy + 2 H,O =2 KMnO,4 + MnO; + 4 KOH.

. Mlcnionp3yst HOHHO-3JIEKTPOHHBIM METOJ, COCTABBTE YPABHEHHUS NOJIyPEaKIIUI
JUISL JAHHBIX MPEBPALLCHUM.

a) MnO, - MnO,~,pH>7  6) NO; — NOsz <7

2.
AT ISC M I T
K)NO " —> N, pH<7 3)Cr o —>Cr3+,pH<72

I/I) O, > H,0,, pH <7 K) H,O, — H,0, pH <7

. YpaBusiite OBP HOHHO-3JIEKTPOHHBIM METOJIOM:

a) K,Cr,0O; + H,O, + H,SO, —» Cr2(804)3 + O, + K,SO, + H,0;

6) Cr(OH)g + H,0, + NaOH — Na,CrO, + H,0;

B) KMnO, + KNO, + H,SO, — MnSO, + KNO; + K,SO, + H,0;

F) HZSO4 (xoHI) + Al = AIZ(SO4)3 + HZST + Hzo,

) H,0, + KMnO, + H,SO, — MnSO, + O, + K,SO,4 + H,0;

e) HN03 + H202 —> N02 + Hgo + 02,

) K1 + H,S0; (o) = KoSO4 + SO, + Iy + Hs0.

. UeMy paBHa MOJIIPHAs Macca DKBMBAJICHTA HUTPUTA KaJIHsl B PEAKIUH:
KMnO4 + KN02 + H2804 - MnSO4 + KNOg + K2804 + Hgo

6) ; &) M; 2) M ?

3 2 5

. Uemy paBHa MOJIsIpHAsi Macca SKBUBAJICHTA CEPHOU KUCIIOThI B PEAKLIUHU:
KI + H2304 (xom) — K2SO4 + SO, + I, + H,0
6) M, 8) M; 2) M »

3 4 o 2
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3AHATUE 10 .
Tema: XUMMA KOMIIUIEKCHBIX COEJMHEHNN

HEJIb: ®opmupoBanue 3HaHUM MO KIacCU(PHUKAIIMU, CTPOCHHUIO U JUCCOIMAIIAN
KOMIUIEKCHBIX ~COCIUHEHWN, HABBIKOB COCTaBJCHHs (GOopMyT U Ha3BaHUM,
HaMuCcaHusl YPaBHEHUI U MPOBEACHUS PEaKinii 00pa30BaHUs U Pa3pylICHUS.

CTDVKTVD& 3aHATHUA

1. BxoaHo KOHTPOJIb 10 TeMe « OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITUNY.
2. O0CyKIeHHE TEOPETUUECKUX MPEICTABIICHUHN, TOHATHIA U 3aKOHOB.

3. PelieHne cuTyalMoHHBIX 3a/1a4 IO TEME 3aHATHS.

4. JTabopaTopHas padoTa.

dopma KOHTPOJIS: cOOECETOBAHUE 110 CUTYAIlMOHHBIM 3a/1auyaM.

KOHTDOJIBHI)IC BOIIPOCHI

1. Ctpoenune KOMILIEKCHBIX coeanHeHuid. Buansl xumuueckoit cBss3u B KC.

2. Knaccudukamnus KOMIUICKCHBIX COSAMHEHHUH MO 3apsay KOMIUIEKCHOTO HOHA,
TUITY JTUTaHA0B, HOHY BHEITHEN cepbl.

3. Homenkumarypa KC.

4. OcHoBHble criocoObl osryueHus: KC.

5. duccommarus KC. KoHcTaHTa HECTOMKOCTH, €€ BEIPAXKECHUE U CMBICIT.

6. Peakiiuu monnoro oomena ¢ yaactuem KC.

JlaGoparopHas padbora
[Toydyenue u pa3zpyuieHne KOMIICKCOB

Onwit 1. [Tonyuenue u paspymienue ruapokcokomiriekcoB Al(HH) u Zn(l1).

IIp.1: 3-4k. p-pa AICI; + m/k 2H. p-p NaOH = ocamok + u36. p-pa NaOH =

pacTBop.

IIp.2: 3-4k. p-pa ZnSO, + n/k 2H. p-p NaOH = ocagox + u36. p-pa NaOH =

pactBop. K cogepsxkumomy mip.1,2 npubasuts 1/k HCIl 10 oOpa3zoBanus ocaakos.
CocTaBUTh YpaBHEHHUS PEAKIUN TONYYCHUS THUAPOKCHUIIOB ATIOMHHHUS U

IIMHKAa ©W WX PAcTBOPEHHUS B M30BITKE 1Mmeaoud ¢  0Opa3oBaHHEM

TUAPOKCOKOMITTIEKCOB. CocTaBUTh ypaBHeHHs peakiuid paspymenus KC.

OOBIICHUTH IPUUNHY Pa3PYIICHUS.

OmnpIT 2. [lonyuenue u pa3pylieHrne aMHHOKOMITIIEKCa cepedpa.

IIp.1,2: mo 3-4k. p-pa AgNO; + 1-2k. p-pa NaCl = ocagok + n/k p-p NHjz =

pactop. IIp.1: + 1-2k. p-pa Kl = ocamox. I1p.2: + 2-3k. p-pa HNO;3; = ocanoxk.
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CocTaBUTh ypaBHEHUS peaklUid MOTyYeHUs] aMUHOKOMILIEKca cepedpa u ero
paspyuienusi. OObSICHUTD NPUUUHY Pa3pyIICHHUS.
Onpit 3. [Tonyyenue u paspyuienue anugaokomiuiekcos xeinesa (111).
[Ip.1,2: mo 3-4x. p-pa FeCl; + mo 3-4k. p-pa KCNS = p-p kpoBaBO-KpacHOTO
ngera. [Ip.1 + o/ p-p NH4F, nip.2 + n/k p-p H,C,0O,4 no obecuiBeunBanmsi.
CocTaBuTh  ypaBHEHUsT  peakuuid  o0pa3oBaHUSI W pa3pyLICHUS
THOLMAHATHOTO KOMIUIGKCA JKelesa, ydTs, 410 K.4. Fe*'= 6, a JeHTaTHOCTb
marangos CNS™ u F pasna 1, C,0,% paBHa 2. OGBACHHTH pa3pyllIeHHe

OKpAaIlIEHHOTO  THOLIMAHATHOTO  KOMIUIEKCa M 0oOpa3oBaHHME  OECIBETHBIX
(TOPUIHOIO U OKCATATHOTO KOMILJIEKCOB.

CuTyanmoHHEIE 32J1a91

1. Jlnd HWKENpUBEICHHBIX KOMIUIEKCHBIX COEIMHEHHH OIpeAesuTh 3apsj
KOMIUIEKCHOI'O MOHA, CTEIIEHb OKMCIEHUs KoMIulekcooOpasoBarens u ero K4,
JIEHTaTHOCTb JINTAH/IOB.

a) K[AgCL]; 1) [Cr(H0)6]Cls; ) [Cr(H,NCH,CH>NH;)3]Cl3;
6) Nas[Fe(C,04)s]; e) [Pt(NH3)e]Cls; k) [Co(H,0)4Cl];

B) K3[Fe(CNS)e]; %) [Cr(H.0),Cl]Cl; m) [Pt(NHs),Cl].

r) Nas[Co(NO2)e]; 3) [CoH,O(NH;),CN]Br;

2. Kakue W3 HWKENPUBEICHHBIX MOJIEKYJ WJIM MOHOB HE MOTYT BBHICTYINATh B
KaueCTBE JIUTAH/IOB U M0 KaKOW MpUYHHE?

a) NHs; 6) NH,"; B) K'; r) CH,.

3. U3 HmwxenpuBeIeHHBIX MOJCKYJI U HOHOB zn*, K* CI, NH; cocraButh
KOOPJIMHAIIMOHHBIE ~ (POPMYJIBI  KOMIUIEKCHBIX  COCIMHEHHH  KaTHOHHOTO,
AHUOHHOTO U AJICKTPOHEUTPATBLHOTO THMA (5 COCTUHEHUN).

4. CocraBuTh YypaBHeHHUs peakiuii pactBopenusi Fe(OH); B docdopHoi,
maBeiaeBol u - propoBomoponHOoi kucnmotax. [lpm Hammcanuum  hopmyn

o 3-
0 CKCHD eIUHEHNN YYEeCTh, YTO AEHTATHOCTH JUTraHaoB pasHa: PO, —
§, Lol ot ]f, ?—Q A f{U/IKaKOMy TUITY OTHOCSTCS MOJYy4YCHHBIC pKOMHJ'IeKCHBIe
2 4

COETMHEHUA?

5. KnaccudunupoBath coefuHeHUs B 3aJlaHiM | 10 3apsay KOMIUIEKCHOTO MOHA U
JlaTh WX TOJIHbIE HAa3BaHUS B COOTBETCTBUM C HOMEHKJIATYPOH KOMILIEKCHBIX
COEJIMHEHUMH.

6. Kakue u3 coeanuenuii 3agannu 1 He oTHOCITCS K anmmokomiuiekcam? Kakue
SIBISIOTCSI KOMIUIEKCAMH CMEIIaHHOTO THIa?

7. KoMmmuiekcHbIE COCNMHEHHS YacTO OO0pa3ylTcs B pe3yibTare JABYX
MOCIIEIOBATEIBHBIX MTPEBPAICHUN:

1) peakiust HOHHOTO OOMEHa ¢ 00pa30BaHHEM OCaKa TPYIHOPACTBOPHMOI
COJIH; 2) paCTBOPEHHUE 0CaKa B N30BITKE OCATUTEIIS.

CocTtaBbTe B COOTBETCTBUU C 3TOM CXEMOMU CIIEIYIONINE YPABHEHUS PEAKIUM:
a) AgNO3 + Kl (136) — 6) SnCl, + NaOH (136) I[) BiCl; + Kl (136) —
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B) Hg(NO3); + Kl (55— 1) AgNO3 + NazS;03 (456) —

8. CocraBbTe ypaBHEHUsI IEPBUYHON U BTOPUYHOM JTUCCOIUAIIMHA KOMIUIEKCOB
[Ag(NH3),]Cl n K;[Cd(CN),]. IlpuBenuTe BoIpakeHUS KOHCTAHT HECTOMKOCTH.
a) KaKas CTaJivs JUCCOIUAIINH — TICPBUYHAS WJIM BTOPUIHAS — TIPOTCKAET
HEOOPaTUMO U MoYeMy?
0) KaKoi U3 KOMIUIEKCOB TPY/AHEE pa3pyIIUTh?

3AHATHE 11
Tema: XUMUA P-OJIEMEHTOB. I'AJIOI'EHbBI.

EJIb: ®opmupoBaHue 3HaHUHN 0 cIOCO0aX MOJIYYEHUS U XUMHUUECKUX CBOMCTBAX,
HABBIKOB KaUE€CTBEHHBIX PEaKIINil 1 0€30MacHON pabOThI C BEIIECTBAMHU.

CTpVyKTYpa 3aHATHS

1. BXo1HOM KOHTPOJIB IO TeEME « XUMHSI KOMIUIEKCHBIX COCTUHECHUIN.

2. O6CyX/1eHEe CBOMCTB M3Y4aeMbIX COCTMHEHUI 1 IPABIII pabOThI C HUMH.
3. Pemrenne cuTyanMoHHBIX 3a/1a4 TIO TEME 3aHSATHS.

4. JTabopaTopHas padoTa.

dopma KOHTPOJIS: cOOeCeI0BaHKE 10 CUTYallMOHHBIM 3aa4aM.

KoHTPOJIBLHBIE BOOPOCHI

1. OO0mas xapakTepucTiKa rajoreHon. [lookeHue rajJoreHoB B IEPUOIUUECKOM
cucrteme. CTpoeHHUE AIEKTPOHHBIX 000JI0YEK aTOMOB. DJIEKTPOHHO-
rpaduueckue GopMyIibl aTOMOB JIEMEHTOB, MTPOSIBIISIEMBIE CTEIIEHU OKUCIICHUSI.

2. Ilpocteie BemecTBa. Xnop. dusmveckue CBONCTBA, CIOCOOBI MOIYYCHHUS.
XUMHUUYECKHE CBOWCTBA.

3. XiopoBoaopoa. XJOpOBOAOPOJHAs KHUCIOTa, XJjopuael. Yuactue B OBP.
CpaBHUTENbHAS XapAKTEPUCTHKA BOCCTAHOBHUTENIBHBIX CBOWCTB TajOTCHU/I-
noHOB. KauecTBeHHbIE pEaKIMU Ha rajJoreHUA-UOHBI.

4. KucinopoaHble COeIMHEHUS XJIOpa: XJIOPHOBATUCTAsl, XJIOPUCTasi, XJIOPHOBATAs,
XJIOpHAs KUCIIOThI, X CUJIa U OKUCJIUTENIbHASI CIIOCOOHOCTD.

5. TexHuka 6€30MacHOCTH MPHU PabOTE ¢ KUCIOTAMH.

JlaGoparopHas padora
CpaBHEHHE OKUCIIUTEIbHOW aKTUBHOCTH TaJIOTCHOB U Ka4€CTBEHHBIC PEAKIIHH

OmnbiT 1. PacTBOprMOCTH OpOMa U 0/1a B OPTaHUYECKUX PACTBOPHUTEIISX.
IIp.1: 2-3 k. OpoMHOI BOJBI pa30aBHTh BOJOW JO OJCAHO-)KEITOH OKpAaCKH,
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npubaBUTh 5S-6 K. OpraHMYeckoro pactBopurens (OeHzols, xjopodopm),
UHTEHCUBHO BCTPSIXHYTh, J1aTh OTCTOATbCS. HabmromaTh OKpacky opraHU4ecKoro
CJIOA.

[Ip.2: TloBTOpPUTH OMBIT, 3aMEHUB OpPOMHYIO BOAY HOAHOU BOAOH. OOBSCHUTH,
noueMy OpoM U H0J] Iepexo T U3 BOJHOTO CJIOSI B OPTaHUYECKUH.

OnbiT 2. CpaBHEHHE OKHUCIUTEIHbHOM AKTHBHOCTH TalIOTEHOB B PEAKIMSIX HX
B3aMMHOT'O BBITECHEHUSI.

IIp.1: 1-2 k. p-pa KI + 5-6 k. H,O + 2-3 k. OpoMHO# BOJIBI + 5-6 K. OpraHu4eCcKOro
pactBoputesisa. THTEHCUBHO BCTPSIXHYTh U JaTh OTCTOATHCS. HabmomaTe okpacky
OpPraHU4ECKOTrO CIIOA.

[Ip.2. Tlosroputh ombiT (Ilp.1), 3amenuB p-p KI va KBr u 6pomHyio Bomy Ha
WOJIHYIO.

IIp. 3: IloBTOpPUTH ONBIT (IIp 2), 3aMEHUB OPOMHYIO BOJy Ha | K p-pa XJopaMuHa U
I X cepHOI KHCIOTBHI.

Ha ocHOBaHMM OKpacKu C0sl OPraHUYECKOT0 paCTBOPUTEINS YKAXKHUTE, KAaKON
MPOJYKT PpEaKIUU IEepexXoJuT B opraHuyeckyro ¢dazy. CocTaBbTe ypaBHEHHE
peakiu. PacronoxuTe rajoreHbl B psJ MO UX YOBIBAIONIEH OKHUCIUTEIHHOU
AKTUBHOCTH.

OmnbIT 3. KauecTBEHHBIE pEAKIIUY HA TaJIOT€HUI-UOHBI.
[Ip.1: 2-3 k. p-pa KCI + 1k. p-pa AQNO;3; = ocanok.
IIp.2: 2-3 k. p-pa KBr + 1k. p-pa AgNO; = ocaok.
[Ip.3: 2-3 k. p-pa KI  + 1k. p-pa AgNO; = ocanok.

VYka3aTh LIBET OCaJAKOB U COCTAaBUTb YpaBHEHMs (MOJIEKYJISIpHAs U MOHHAas

dbopma) peakiuii.

OnbIT 4. CpaBHEHHE BOCCTAaHOBUTEIBHBIX CBONCTB raJIOT€HU1-HOHOB.

IIp.1: 1-2 k. p-pa KI + 5-6 k. H,O + 2-3 k. p-pa FeCl; + 2-3 k. opranngeckoro
pactBoputesisi. UHTEHCUBHO BCTPAXHYTh, 1aTh OTCTOSITHCS M HAOJIOAATh OKPACKY
OpPraHUYeCKOro CIOA.

[Ip. 2. TloBroputh omeiT, 3ameHuB p-p Kl wa KBr. B kakoit mpoOupke
OpraHUYeCcKui pacTBOPUTEIL OKpacuTca? COCTaBUTh YPABHEHUE PEAKIIUHU.

CuryarmoHHbIE 32141

1. YcTanoBuTEe COOTBETCTBUE MIEKTPOHHON (POPMYIIBI M CTETICHU OKUCIICHUS
p-aneMenToB VII rpynisr:

1) Br; 3) Br'; a) 4s°4p°; B) 4s°4p°;

2) CI'"; 4) CI': 6) 2s°2p°; r) 3s°3p*.
2. B pesynbTaTe Kakoil peakiuy BhIICISETCS KUCIOPO?

a)F, + H,O — 0) Cl, + H,O —

B) Br, + H,O — r) [, +H,0—
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. Kakoii u3 raJorcHuJ-umoHoOB 06nanaeT HAMMEHbIIIEH BOCCTAHOBUTEIBHOM
AKTHUBHOCTBIO.

a) XJIOPUJI-UOH; 0) bTopua-uoH;
B) MOJU/I-HOH,; ') GpOMUI-HOH.
. B pesynbTaTe Kakoi peakiuu MOKHO TIOJTIy9UTh XJIOPHYIO KUCIIOTY?
a) Clzo + Hzo — 6) ClOz + Hzo —
B) C1207 + HZO — F) Clg + Hgo —
. YCTaHOBUTH COOTBETCTBUE MEXKTy HA3BAHUEM KUCIIOTHI U (hOPMYJION €€ COJIH:
1. XiopoBogopoIHas a) KCIO;
2. XJIOpHOBAaTHUCTAs 0) KCIO,
3. XnopHas B) KCIO,
4. Xnopucras r) KCIO
5. XnopHoBartas 1) KCI

. B xakoM citydae uiet nmpoiecc OKUCICHUS:

a) Cl, —» HCIO; 0) ClO, — CI; B) CIO; —» Cl;; r)HCIO — CI.
. YpaBHSITE peakui HOHHO-3JIEKTPOHHBIM METOIOM (METO/I ITOTYPEaKITHA ).
a) As + NaClO + NaOH— NazAsO,4 + NaCl + H,0;

6) C|2 + |2 + Hzo — HCI + H|O3,

B) NaFeO, + Cl, + NaOH — Na,FeO,4 + NaCl + H,0.

. Kakas conb npu 1o0aBieHun pacTBOpa HUTpaTa cepedpa o0pazyeT KeIThIi
ocagok?

a) KF; 0) KCI; B) KBr; r) KI.

3AHATHUE 12
Tema: P-OJIEMEHTBI VI I'PYIIIIbI (XAJIBKOT'EHBI).

EJIb: ®opmupoBaHue 3HaHUN 0 CIOCO0AX MOTYUYEHUS] U XMMUYECKUX CBOMCTBAX,
HABBIKOB KaUE€CTBEHHBIX PEaKINil 1 0e30MacHON pabOThI C BEIIECTBAMH.

CTpyKTYpa 3aHATUS

1. O6cyxeHre CBOWMCTB U3y4ae€MbIX COCAMHEHUH U MPaBUIl pabOThl C HUMHU.
2. PerieHne CUTyallMOHHBIX 33124 110 TEME 3aHSATHSI.
3. JlTabopaTtopHnas pabora.

dopmMa KOHTPOJIS: CO6€C€I[OBaHI/Ie IO CUTYAallMOHHBIM 3aJ/1av4aM.

KoHTpOJBLHBIE BOTPOCHI

1. [TonoxeHue XaJIbKOr€HOB B MEpUOAHYEcKOr cucteme. CTpOeHUE AIEKTPOHHBIX

23



000JI0YEK aTOMOB. JJEKTPOHHO-Tpaduueckue (GopMyiibl aTOMOB 3JIEMEHTOB,
MPOSIBJISIEMbIE CTETIEHU OKHUCIICHUS.
. [IpocTsie BemecTBa. JlaboparopHbie CrIOCOOBI MOTYYEHUS KUCIOPOa.
3. Bopoponubie coequHeHust XaabkoreHoB. JlabopaTopHbie crocoObl MOTyYEHUS
cepoBogaopoaa. [Iporonutnueckue croiictea. Yuactue B OBP.
4. Tlepokcua Bogopona u ero yuactue B OBP. YpapuuBanue OBP merogom
NOJIypeakuui (3JIEKTPOHHO-HOHHBIM METOJIOM).
5. Coenunennst cepsl B monoxuteabHbix CO. Oxcnp cepol (1V), cepructas
KHUCJIOTa U €€ cou (cynbduthl). [lomydeHne, XuMUYECKHE CBOMCTBA.
Oxcwup cepsr (V). [TonydyeHune, XuMHUUECKUE CBOMCTBA.
6. KonnentpupoBanHas 1 pa3daBjieHHas cepHas KUCI0Ta U €€ CoJu (CyabdaThl).

N

[IporonuTtnueckue cBoiicTa, yuactue B OBP.
7. Tuocynbdpar Hatpusa. CTpoeHHe, MOITYYEHUE U PEAKLUUU CO CBOOOIHBIMHU
raJIOr€HaMHU.

JlaGopaTtopHas pabota
CBolicTBa ITEpOKCUIA BOJOPOAA U COCIUHEHNM cephl. KaueCcTBEHHBIE peakIny.

OnbiT 1. KauecTBeHHas peakuus Ha Cylb(UJI-HOH.
[Ip.1: 2-3 k. p-pa Na,S + 1k. p-pa PONO3; = ocamok.

VYkazarh IIBET OCajka M COCTaBUTh YPaBHCHHE PEaKIUM (MOJCKYJISIpHAs U
HnoHHas Ghopma).
OmnbIT 2. BoccTaHOBHUTENBEHBIE CBOMCTBA CYIIb(UI-HOHA.
1-2 k. p-pa K,Cr,0O; + 3-4 k. H,SO, + m\k p-p Na,S 10 u3MeHeHHs OKpacKu
pactBopa u ero noMmyTHeHus. COoCTaBUTh ypaBHEHHE OKHUCIICHHS H,S mo cepsl,
IPUHSB BO BHUMAaHHE, YTO JMXpPOMAT Kajus BOCCTaHABIMBAETCA JO cCyibdara
xpoma (I11).
Onebim 3. OB ceolicmea nepoKcuda sodopooa.

Ip. 1: 3-4 k. p-pa KMnO, + 3-4 k. H,SO, + n/x H,O, 1o obGecriBeunBanms.
IIp. 2: 1-2 k. p-pa Kl + 3-4 k. H,SO, + 1-2 k. H,0, = okpacka.
CocTaBuTh ypaBHEHHUS peaKIUi, ycTaHOBUTH QpyHKIHIO HyO, B 000MX ciryyasx.
Omnpit 4. [Tonyuenne SO,, H,SO3 n n3yyenune ux cBOMCTB (AeMOHCTpAITus).
B xonGy Bropra Buectu 3-4 r. cynbdura HaTpus U IpuiauBaTh 1o Karmism HySOy,
Ha0II0/1aTh BBIJIENIEHHE CepHUCTOTO Ta3a. MccnenoBath cBoiicTBa SOy:
a) OMYCTUTh ra300TBOJIHYIO TPYOKY B KOJIOY C BOAOM, Mporyckarh ra3 1-2 MuH.,
IIPOBEPUTH PEAKIIUIO CPEJIbI C IIOMOIIBIO HHINKATOPA;
0) IIp.1: 5-6 k. 6poMHOI BOIBI + SOy(rys). HabmronaTe n3MEeHEHNE OKPACKHY;
B) IIp.2: 5-6 k. p-pa NayS + SOy, Habmogate nomyTHEeHNE pacTBOpA.

CocrtaBuTh ypaBHeHMs! peakiuii: noinydeHus SO,; Bzaumopaencteus SO, c
BOJOM M CTYNEHYATON IUCCOLMAIMU CEPHUCTON KHUCIOTHI (BBIMUCATH 3HAYEHUS
(K,); BzaumopetictBus ¢ Br,; B3aumopeiicteus ¢ NayS.
OneiT 5. BzaumopeiicTBue KOHIIGHTPpHPOBaHHOM W pazbaBimeHHon H,SO, ¢
MeTaJlIaMHu.
Ip.1: 2-3 mxpur. Al + 5-6 k. HySOy (pass), HarpeTs. HabmonaTe BbIIEIEHHE Ta3a.
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IIp.2: 2-3 mxpur. Al + 5-6 k. HySOy4 (xomy ), Harpeth. K oTBepcTHIO MOgHECTH
bunpTpoBasibHYIO OyMary, cModeHHyIo p-pom Pb(NOs),. Habmonars oOpa3zoBaHue
TeMHOTO NaTHA. Hamcatrh ypaBHEHUS BceX MPOTEKAIONNX peakiuii. OIeHUTH
okHucIuTenbHbIe cBoiicTBa H,SO, KOHIIEHTpHpOBaHHOW U paz0aBieHHON. UTo
OyneT, eciii BMECTO aTFOMUHMSI B3SITh MEIb?

Oneim 6. Ceolicmea muocynsghama Hampus.

[Ip.1: 5-6 k. p-pa Na,S,03 + 2-3 k. p-pa HCI. Habntonate momyTHeHHE U
nocTeneHHoe oopazoBaHUE OCaIKa.
IIp.2: 5-6 k. I, + /K p-p Na,S,03 1o obecrBeunBanus pacTBopa. Hamucars
ypaBHEHUS MPOTEKAIOIIUX PEAKITUH.

CutyainmoHHbIe 3a/1a4U

1. YcraHOBUTE COOTBETCTBUE JIEKTPOHHON (POPMYIIBI M CTETICHU OKUCIICHHUS
p-35eMeHToB VI rpynmsi:
1)S*;  3)Te%  5)Se”; a) 3s?°3p%;  B)3s%3p% ) 5s*5p”;
2) S 4)s*: ) s™: 6) 45°4p% 1) 4s%4p"; e) 35°3p°.

2. CocraBbTe YypaBHEHHS XWMHUYECKHUX pEaKIUl, B KOTOPBIX CEPOBOIOPO.
TIOTJIOMIAETCS:
a) paCTBOPOM IIEJIOUH;
0) pacTBOpOM HOJa;
B) TIOJIKMCJICHHBIM PacTBOPOM JUXpoMaTa KaJlusl.
[TpoBenuTe KIacCUPUKALNIO YKa3aHHBIX PEAKIIAH.

3. % 1<_o)1\§81y.1;1ae UJCT IPOIIECC BOCCT&HO%}GgBﬂQ- .50
4

B) H,S — S; r)SO0%—-S0?%.
2 3

4. Ypasusiite OBP MmeTo10M MOTypeaxiuid:
a) KMnQO, + H,0O, + H,SO, - MnSO, + O, + K,SO, + H,O
6) HN03 + H202 —> N02 + HZO + 02
B) H,O, + AgzO —> Ag +H,0+ 0O,
F) FeSO, + H,0, + H,SO, — Fez(SO4)3 + H,0
I[) KI + H,0, + H,SO, — |, + K,SO, + H,0
5. B kakoM ciyyae peakuus HEBO3MOXKHA?
a) H2504 (kony.) + Hg; 6) H2504 (pass.) + Cr;

6) H2504 (kony,) + AU; 2) H>504 (paz6.) * Fe.

6. Kakoe cepycoaepikaiiee coequHeHIE 00pa3yeTcs B pe3y/IbTaTe PeaKkiuu:
KI + H2804 (KOHH) - KZSO4 + ...+ |2 + HZO
a) H,SO3; 6) S; B) SO,; F) H.,S.
7. B peaxuin HySOy (o + Al = Aly(SO4); + HoST + H,0 xoaddunment npu
KHCJIOTE:
a) 30; 0) 5; B) 3; r) 15.
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8. Kakas u3 coneit He ruaponusyercs?
a) K;SOy; 0) (NH4)2S0y; B) FeSOy; r) Cry(SOy)s.

9. Kakas u3 cozneii mpu ruapoiiuze OyJaeT UMeTh caMylo 00JblIyto BenuyuHy pH?
a) Na,SOs; 0) NaSOQy; B) Na,S; ) (NHy),S.

10. B pe3ynbpTare ruapoinsa cyiab(puTa Kaaus oopa3yeTcs:
a) CepHUCTAasl KHCIIOTa U BOJIA; 0) ruIpoCyIb(MUT Kaus U 1IEI0Yb;
B) okcuj cepsl (IV), Bona u menoys; r) okcua cepsl (1V) u Boga.

3AHATHUE 13
Tema: P-OJIEMEHTBI V I'PYIIIIBIL

EJIb: ®opmupoBaHue 3HaHUHN 0 cOCO0ax MOJYYEHUS U XUMUYECKHUX CBOMCTBAX,
HaBBIKOB KQU€CTBEHHBIX peaklnii 1 0e30macHOi paboThI C BellleCTBaMU

. CTpyKTypa 3aHATUS

1. BxonHO#M KOHTPOJIB 1O TeMaM «I ajmoreHbl» U « XaJIbKOTC€HBI.

2. O0cyXneHue CBOMCTB M3y4aeMbIX COCIMHEHUHN U MPaBUI pabOThl ¢ HUMHU.
3. Pemenue cuTyaliioOHHBIX 3a7a4 110 TEME 3aHSATHS.

4. JIaboparopnas pabora.

dopma KOHTPOJIS: cOOECETOBAHUE 110 CUTYAIlMOHHBIM 3a/1auyaM.

KoHTpOJIBLHBIE BOMPOCHI

1. O6uias xapakTepucTUKa P-3JIEMEHTOB V TpyNIibl. DJIEKTPOHHBIE U 3JIEKTPOHO-
rpaduueckue GopMyIibl, BO3MOKHBIE CTEIEHU OKUCIEHUS. A30T, CIIOCOObI
NOJIy4eHUs], PU3HMUECKUE U XUMUYECKHE CBOMCTBA.

2. [lomyuenue u cBoiicTBa aMMuaka. KadecTBeHHast peakiiys Ha KAaTHOH aMMOHHSI.

TepMuueckoe pas3noKeHHUE COJIEH.

. Knaccudukarnus okcuoB azota. Peakiyu ¢ Bo0OM U IIEI0YaAMH.

4. AszotHas kuciaora W HUTpatbl. OKUCIUTENbHbIE CBOMCTBA. TexHUKa
0e30MacHOCTH W TpaBWja XpaHEHUs. Peakiuu TEepMHUYECKOrO pPa3iioKEeHHS
HUTPATOB.

5. Asotucras KUCIOTa M  HUTPUTHL. OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTh. KauecTBeHHas1 peaklusi HA HUTPUT.

6. dochop. Amrorporubie Momubukamuu. Oxcuabl. Kucmotsl. OCHOBHOCTH
kucioT. CtpykrypHsie popmyibl. HazBanus coneit. ['uapomms docdaros.

7. buonmoruueckast posb azora u gochopa. [Ipumenenne coequHeHnid B METUIINHE
Y XO35HCTBE.

w

JlaGopatopHas paboTa
[Tonyuenue u cBOMCTBA coeuHeHuit azoTa. ['uapomms docdaros.
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Onpit 1. [TonyuyeHne aMmMuaka v U3y4eHHE €T0 CBOWCTB (JIEeMOHCTpAITH ).
PaBHbIe 00BeMBbI MOporkooOpasubix (NH,),SO4 nu Ca(OH), pacrepers B CTyIKe,
BHECTH B TPOOMPKY C Tra300TBOJHOW TpyOKoW, HarpeTh. [lokazaTh Hamudme
aMMUaKa B BBIICTISIONIEMCS Ta3e:

a) C BIIAYKHOH JJAKMYCOBOI OyMaskKKOH;

0) MOJAHECTH CTEKIITHHYIO MAT0YKy, CMOYEHHYIO KOHII. XJIOPOBOJOPOTHOM

KHUCJIOTOM, HAOIIOIaTh BhIICTICHUE OSJI0TO «JIbIMay.

CobOpatp ra3000pa3HbBli aMMHaK B MPOOMPKY M JOKa3aTh €ro XOpPOIIYIo
pacTBOpUMOCTb B Bojie. COCTaBUTh YpaBHEHUS PEaKIMii OTyYEeHUS] aMMUaKa, ero
B3anmozeiicteust ¢ HCI, aucconmarnum B BOTHOM pacTBope.
Omnbit 2. [Tonyuenne NO 1 uzydeHue ero CBOMCTB.

B kon0y Bropua BHectn meanyroo ctpyxky u p-p HNO; (1:1), narpers. Yepes
ra3ooTBOJHYI0 TpyOKy coOpaTh ra3 B IWIMHAP, HAMOJHEHHBIH BOJON U
MMOMEIICHHBIH BBepX MHOM B dvamky ¢ Bogod. Otmeruth 1BeT NO. CHATH
CTEKJISIHHYIO TIJIACTUHKY, 3aKpbIBAIOIIYI0 OTBEPCTHUE LWJIMHApPA, U HAOIIOIATh 3a
W3MEHEHUEM OKPACKH Ta3a. BHOBb HAKpBITh LUJIMHJIP CTEKISSHHOM IUIACTUHKOM,
SHEPTUYHO BCTPsIXHYTh. Bcmeacteue pactBopenus NO, B Bojme, B MHIMHIpPE
oOpa3zyeTcsi BaKyyM, M IUIACTMHKA IJIOTHO MPUKUMAETCS K OTBepCTHIO. M3yuuTh
CBOMCTBa 00pA30BABIIETOCS PACTBOpA:

IIp.1: 5-6 k. p-pa u3 nunuHApa + 1-2K. TakMyca.

I1p.2: 3-4 k. p-pa KMnO, + m/k p-p u3 mumHIpa 10 00eCIBEUNBAHMS.

CocTaBUTh ypaBHEHHUs CIEAYIOIMX peakuuid: a) B3aumojencteust HNO3; ¢ Mefpio;
0) okucinenuss NO Ha Bo3ayxe; B) pactBopeHusi NO, B BOJ€; T') B3aUMOJCHCTBUSA
KMnOy co cmecnio nByx kuciior: HNO, u HNO:s.

OnbIT 3. OB 1BOWCTBEHHOCTH COJIEH a30TUCTOM KHUCIOTEL.

[Ip.1: 3-4 k. p-pa KMnO, + 2-3x. H,SO, + n/k p-pa KNO, 10 o6eciiBeunBanus.
[Ip.2: 1-2 k. p-pa Kl + 2-3k. H,SO, + 3-4k. p-pa KNO,. [lokaxxute obpa3oBaHue
CBOOOJTHOTO H0/1a: ) peakiuen ¢ KpaxmMauaoM, 0) SKCTpaKIuel opraHu4ecKuM
pactBoputenieM. CocTaBbTE€ ypaBHEHHS MPOTEKAIOMIUX PEAKIU U yCTAaHOBUTE
(GYHKIIMIO HUTPUT-UOHA B O0OMX CITydasix.

OnbiTt 4. TloBenenue conedl (ochopHOl KHUCITOTHI B BOAHBIX PacTBOPAX.
YcranoBuTh peakiuio cpensl u BenwmunHy pH B pactBopax NazPO, Na,HPO,,
NaH,PO, ¢ momoipio HHAUKATOPOB JIakMyca, (heHondTaaenHa U YHUBEpCaTbHOU
uHauKatopHoir Oymaru. CocTaBUTh HEOOXOJMMBIC YpPaBHEHUS XUMUYECKUX
PaBHOBECHH.
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CI/ITV&III/IOHHBIG 3aja4dmn

1. CoenuHeHue, B KOTOPOM CTENEHb OKHCIEHMs a30Ta HMHas, 4YeM B JPYIrHX
COEIMHEHHUSX, - 3TO
a) CsNO; 0) N2Os B) NOF; r) (NH,4),SO,

2. CoenuHeHHe, B KOTOPOM CTEIEHb OKUCJIEHMS a30Ta HHas, 4YeM B JPYrux
COEIMHEHHUSX, - 3TO
a) NaNO, 6) NaNH, B) N,O3 r) NF;

3. Uto nmemaer MOJEKyly aMMHaka CIIOCOOHOW K OOpa30BaHHWIO aMMOHMUHBIX
COJIEl M KOMIUIEKCOB C MOHaMH MeTayioB? (COCTaBbTE€ ypaBHEHHUsS pEaKIMiA
aMMUaKa:

a) C BOJIOK;

0) ¢ XJIOPOBOJOPOJHOMN KUCIIOTOM;

B) ¢ cyabdarom menu (11).

OnuHakoBa 1M QYyHKIMS aMMHUaKa B 3TUX peakusix?

4. YKaxuTe CXeMy peakiui, B KOTOPOil aMMHUAK — BOCCTAHOBUTENb:

a) K+ NH; — KNH; + H, B) NH; + CuO — Cu+ N; +H,0
6) NH3 + H3PO4 - F) NH3 + Hzo —

5. BoccTanoBUTENILHBIE CBOMICTBA aMMHAaKa HE IMPOABJIAIOTCA B pCAKIINH:
a) 2NH3 + 3CuO _ " 3Cu + N, + 3H,0
6) 3NH3 + 3H20 + A|C|3 — AI(OH)gl + 3NH4C|
B) 4ANH; + 5% —z~ , ANO + 6H,0

F) 2NH3 + NaOCl — N2H4 + NaCl + HQO
6. K cmecu razoB N,O + NO + NO, no6aBmiu U30bITOK KUCIOPOAQ, MIPOMYCTUITN
yepe3 pacTBOP IIEJIOUU U HA BBIXOJIE OOHAPYKUJITH:

a) N,O, NO 0) N,0O, O, B) NO, NO, r) N,O, NO,
7. Ilpu B3aumoneiictun P4,Og C Bom0# 0OpasyeTcs:

a) oprodochopnas kucnora; 0) nupodocdopHas KUCIOTa

B) ¢hochopHOBATHUCTAS KUCIIOTA,; r) hochopucTas Kuciaora

8. Oco0eHHOCTH a30THOW KHCJIOTHI KaK OKHCIUTENIS B 3aBHCHMOCTH OT ¢
KOHIICHTpAIllMM U  NOPUPOJbI  BOCCTAHOBUTENS. 3aKOHUMUTE  YpaBHEHUS
CHEAYIOIINX PEAKIIUM:

a) HNO3(KOHLI.) +Cu— I[) HNO3(K0HH_) + KI —

6) HNO3(pa36,) +Cu — e) HNO3(K0HH.) + HzS -
3) HNO3(K0H¢4.) +S5-> )ff) HNO.?(KOHu.) +P -
2) HNO3(p036,) +Al> 3) HNOB(KOHq.) +1; >

9. KucnotHeli W OCHOBHOM OKCHABI OJHOBPEMEHHO O0Opa3yloTcs MpH
TEPMUYECKOM PaA3JIOKECHUU:
a) HATPUEBOM CEITUTPHI B) Hutpata meau (I1)
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0) O6epToJIeTOBOM COTU ') HUTparta cepedpa
10. B xakom psy nepeunciaeHHbIe H)KE HUTPAThl pa3iaraloTcs MpU HarpeBaHUU C
obOpazoBanuem npoaykroB: MeO + NO, + O,?
a) Ca(NOg)z, Pb(NO3),, Fe(NOz),;
6) NaNO;, KNOs, Zn(N03)2,
B) AI(NOs)s, Zn(NOg)z, Ni(NO3),;
F) Hg(NO3)2, AgN03, Mn(N03)2.
11. B xakom psay nepedrcieHHbIE HU)KE HUTPATHI pas3ilaraloTcsl Ha HUTPUT
MeTasuia U KUciaopon?
a) Zn(NOs),, HY(NOs),, Cu(NO3),;
6) Mg(NOs)2, Zn(NOs),, Fe(NOs),;
B) Ca(NO3),, NaNOs, Mg(NOs)s;
F) NaNO;, C&(NOg)g, KNOQOs;.
12. Vxaxure ¢opMyIly BelIecTBa, C KOTOPBIM pearupyer auruapodocdar kamus,
HO He pearupyet oprodocdaT Kamus:
a) Ca(OH)2 6) KOH B) HZSO4(K) F) H;PO,
13. KoHe4yHBIM BEIIECTBOM B IETIOUKE MTPEBPAIICHUI Ha OCHOBE a30Ta

HNOg( | X X, M X _ "y x4 SIBisiercs

p.
a) HUTpaT aMMOHUs;  0)
okcup azota (1V); B) okcua
aszora (I);

3AHATUE 14
Tema: P-OJIEMEHTBI IV U 11l TPYIIIIBI

LEJIb: ®opmupoBaHre 3HaAHUI O CITOCO0AX MOTYyUYEHUS U XUMUYECKUX CBOMCTBAX,
HABBIKOB KaUE€CTBEHHBIX PEaKINil 1 0€30MacHON pabOThI C BEIIECTBAMH.

CTpVyKTYpa 3aHATUS

1. BxoaHo¥ KOHTPOJb 110 TeMe «P-351eMeHThI V rpymmby.

2. O0CyXJIeHHe CBOMCTB M3y4aeMbIX COSIMHEHUN U MPaBWI pabOThI C HUMHU.
3. Pemienne cuTyarimoHHbBIX 331249 IO TEME 3aHSTHSI.

4. JTabopaTopHas padoTa.

dopmMa KOHTPOJIS: CO6€C€I[OBaHI/Ie 10 CUTYallMOHHBIM 3aJa4aM.

KoHTpOJIBLHBIE BOTPOCHI

1. OO6mass xapaktepucTHka p-3MeMeHToB |V rpynmbl. DNEKTpOHHBIE W
AIIEKTPOHHO-TpadudecKue GopMyIIbl, CTETICHN OKUCICHHUS.

2. Yrnepon. Okcunsl. YronbHas kuciorta. Comnu.

3. Kpemuwnii. Oxcun. Kpemnauenas kucnoza. Comnu.

4. bop — HeMeTalTMYecKuil peAcTaBuTelb p-3aeMenToB |1 rpynmsl. Oxcun 6opa,
KUCJIOTHIL. ['uaponus comneit TeTpabopHON KUCIIOTHI.



5. AmoMUHUH, XUMHAYECKHE cBOKCcTBAa. OKCUA U THAPOKCU alfoMUHuUs. Conu.

JlaGoparopHas padora
[TonyueHue, CBOMCTBA M KAU€CTBEHHBIE PEAKIIUU HAa COSAMHEHHUS DJIEMEHTOB
IVA u lITA rpynn

Onbir 1. IlomydeHue yIJIEKMCIOrO Ta3a MW HW3YYEHHUE €ro CBOICTB
(IEeMOHCTpaITMOHHBIH OIIBIT).

[Tonyuuts CO, B ko10e Bropia mo peakuun: CaCO3; + HCI.

[Ip.1: HACBITUTH YTIIEKUCIBIM Fa30M BOJY, TPOBEPUTH PEAKIIUIO CPEMBI (JJAKMYC).
[Ip.2: macei. p-p Ca(OH), (u3BectkoBas Boaa) + CO,. Habmonate oOpa3oBaHue
U TIOCTIeIyIOlIee pacTBOpeHUe ocasika. [lomydeHHbIN pacTBOp pa3ieiauTh Ha 2
gactu. K omnoit + 3-4 k. p-pa NaOH u HaGmrogaTs oOpa3oBaHue ocaaka. Bropyro
4acTh HarpeTh, HabJII01aTh 0Opa30BaHUE OCAJIKA.

CocrtaButh ypaBHeHus: 1) oopasoBanus CO,; 2) pactBopenus CO, B Bojg;

3) peakimii, npotekaromux npu gooasaeHurn NaOH u HarpeBaHUM COIEPIKUMOTO
npooupKu 2.

OnpIT 2. [Tomyuenue resist KpDeMHUEBON KUCIOTHI.

[Ip.: 5-6x. HaceimeHHOTO pacTBopa Na,SiO; + CO,. Habmonate oOpa3zoBaHue reis
(CTYyAHEBUIHOTO OcCajKka) KpeMHHEBOW KHUCIOTBHl. COCTaBUTh MOJEKYJISPHOE U
MOHHOE YpPAaBHEHMs IPOTEKAIOIINX PEaKIUil, CONOCTABUTh CHIIy YTOJBHOU W
KPEMHUEBOU KUCJIOT.

OmnbiT 3. I'uaponus Tetpadopara Hatpus (Oypbl).

Omnpenenuth peakiuto cpeapl pactBopa Na,B4O; mo ¢peHondranenny u BeauanHy
pH 1no yHuBepcanbHOI MHAUKATOpHOUN Oymare. COCTaBUTh YpaBHEHMS THIPOIU3A
Oypsl 110 | u Il cTynensam B MOJIEKYJISIPHOM M HOHHOM BHJIE.

OnbIT 4. KauecTBeHHas peakiusi Ha OOPHYIO KUCIIOTY U €€ COJIU (IEMOHCTpaLIUsl).
B dapdopoByro gamiky momecTuTh 2-3 MKpIl. Oypsl Wi OOpHOI KHCIOTHI, 3-4 K.
KOHI[. CEpHOM KUCIOTHI, 2-3 MJI 3TUJIOBOTO CIIHPTA, pa3MeliaTh CTCKISTHHON
MaJIOYKOM U T1oKeub. HaOmromares 1miamMss ¢ 3enéHou kaiimoul. Hammcarts
ypaBHEHUS peakiuii 00pa3oBaHUs U TOPEHUS OOPHOITUIIOBOTO dupa.

OmnbIT 5. B3anMoelicTBrEe aJTFOMHUHUSA C KUCJIOTAMH U IIETOYBIO.

[IponenaTe peakiuu aJOMHUHHS C KUCIOTaMH: CEPHOM KOHL. U pa30., a30THOU
paz0., menoubto. Eciu peakuuu NpoTeKaroT MEIJIEHHO, MPOOMPKH HarpeTh Ha
IaMeHu cnUpTOBKU. COCTaBUTh YPABHEHMSI MPOTEKAIOIINX PEAKIIUM.

OnbIT 6. [Tostyyenue u cBOMCTBA TUAPOKCUIA ATFOMUHUSI.

[Momyuuts ocanok Al(OH); n mokasats ero amdoTepHbIe CBOKCTBA.

OnbIT 7. T'ugponus coseit aTroMUHUS.

[Ip.1: npoBeputhb peakuuio cpeanl B p-pe AICI; ¢ momomnisio nakmyca. CocTaBUTh
ypaBHEHHUE TUJIPOJIM3a COJU B MOJIEKYJISIPHOM U HOHHOM (opMme.

[Ip.2: 3-4x. p-pa AICl; + 3-4k. p-pa Na,S, HabmonaTh 00pa3oBaHUE OcCaaKa U
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3armaxa cepoBOJIOpOa.

I1p.3: npoaenath aHasioruyHbIM onbIT, 3aMeHUB Na,S Ha Na,CO3;. CocTaBUTh
ypaBHeHus peakiuid moHoro rujapoiu3a AlCl; B mpucyterBum Na,S u Na,COs.
Kaxkosa poib Na,S u Na,CO3?

CI/ITVaHI/IOHHI)Ie 3aja4n

1. TI'padur oOpabaThiBalOT  KOHIICHTPUPOBAHHOW  A30THOM  KHUCIIOTOM.
OOpa3zyronytocst CMeCh Tra3oB  IOIVIOIIAIOT  HACBIIIEHHBIM  pPacTBOPOM
ruzipokcuia HaTpus. CocTaBbTE YpaBHEHMsI pEAaKLIUN, yPaBHANTE UX.

2. CocTaBbTe ypaBHEHUSI OOMEHHBIX peaklUil B paCTBOPE C yUaCTUEM COEIUHEHUI
yriaepoaa:

a) BaCO;3; + HCl — n) CaMg(COg);, + H,SO, —

6) COZ + HZO + CaCO3 - e) Ca(OH)Z + COZ(H@Z{OCTaTOK) -

B) CO, + Na[AI(OH)4] — }K) Ca(OH)g + COZ(I/I36BITOK) —

F) K2C03 + H20 + A|C|3 — 3) NaHC03 +...— CaC03l + ...

3.Kak MOXXHO pa3nUUUTH PacCTBOPBI, COAEpPXKAIIME TUAPOKAPOOHAT Kalus MU
KapOOHaT HATpUs?

a) 100aBJIEHHEM XJIOPOBOJIOPOIHON KUCIOTHI
0) noOaBiieHHEM XJIOpHUAA KaTus

B) 100aBJICHUEM XJIOPUA KaJIbIIHs
r) fo0aBieHrneM U30bITKa THAPOKCUIa Oapus

4. Kakue BeniecTBa MOJHOCTHIO IEPEBOJIAT THAPOKAPOOHATHI B KapOOHATHI?
a) CUJIbHbBIE KUCJIOTHI B) BoJa
0) menoun T') PaCTBOp YTJIIEKUCIIOTO ras3a

5. Kak 13 pacTBOpUMBIX CHIIMKATOB MOJIYYUTh KPEMHHUEBYIO KHCIOTY B BUJE Ielis
u 30ii1? Kakoll BBIBOJ ClEAYyeT CAENaTh O CPABHUTENBHOW CHUJIE YrOJbHOW U
KPEMHUEBOW KUCIOT?

6. Kakas u3 coneii - Na,CO; niu Na,SiO;™ - OyaeT uMeTh B BOJJHOM pacTBOpe MpH
OJIMHAKOBBIX YCIOBUAX (KOHIEHTpALMs, TeMIlepaTypa) OOJbIIYI0 CTENEeHb
ruaposnza? B kakom u3 pactBopoB BenmmuuHa pH Oyzaer Bwime? Ilpennoxure
CTI0c00 YCHIICHUS U TIOJaBJICHUS THAPOJIN3A.

{. lonuivTe ypaBHEHHS PEAKIUNA:

B+ HNO;i —...  Al+HNO; 5 AI+NaOH+H O ->...
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8.

9.

Hanummure YpPaBHCHHUEC THAPOJIN3a TeTpa6opaTa HaTpus. Kak ero PpaBHOBECHUC
MOZKHO ITOJIHOCTBIO CMECTHUTD BHpaBO?

BblpaSI/ITe B BHJC ypaBHCHI/Iﬁ CICAYOIHC ICIIOYKHN HpeBpameHHﬁ:

a) CaC, —» C,H, —» CO, —» CaCO; — C&(HCOg)g — CaCO3; — COy,;

B) A|203 — Al —> A|2(804)3 — AI(OH)3 — Nag[AI(OH)G] — A|C|3 — AI(N03)3

3AHATHUE 15
Tema: METAJUIBI. XUMMA S-OJIEMEHTOB I 1 1T I'PVIIIIBL
D-OJIEMEHTHEI VI U VI TPYIIIIBL

EJIb: ®opmupoBaHue 3HaHUM 0 cIOCO0aX MOJIYyYEHUS U XUMHUUYECKHUX CBOMCTBAX,
HaBBIKOB KQU€CTBEHHBIX pPeakiMil 1 0€301acHON paboThI C BEIIECTBAMH.

1.
2.
3.

CTDVKTVDa 3aHATHA

OO6cyxkeHue CBOMCTB M3YYaeMBbIX COCTMHEHHUM U TTPaBUI paOOThI C HUMH.
Pemenne cuTyanimOHHBIX 3a/1a4 IO TEME 3aHSTHS.
Jlabopatopnas paboTa.

dopma KOHTPOJIS: cOOECETOBAHUE 110 CUTYAIMOHHBIM 3a/1auyaM.

(o]

KoHTpOoJIBHBIE BOOPOCEHI

. OO11as xapakTepucTuka S-aneMeHToB. DneMeHTsl [A u [TA rpynmsl,

AJIEKTPOHHOE CTPOCHUE, METAJUIMYECKUE CBOMCTBA, PEAKIIMU C OKUCIUTEIISIMA U
BOJI0M. OKCUABL, THAPOKCUIBI, COJIU. bruonornueckas poib.

OOrm1ast xapaktepucTrka d-371eMeHTOB. ['OpH30HTAIbEHOE CXO/ICTBO.
[Tepemennbie CO. CXOACTBO U pa3IMuUE C AIEMEHTAMHU IJ1aBHBIX MOJTPYIIIL.

. Xapaktepuctuka 351eMeHToB VII b rpynmbl. DnekTpoHHbIe KOHPUTYpaIuu

aTomMoB. CTeneH! OKUCIICHHS.

KucnoTHO-OCHOBHBIE CBOMCTBA OKCHUIOB U THUAPOKCUIOB MapraHia B
3aBUCUMOCTH OT CTEIICHU OKUCIICHUS.

OB cBoiicTBa coeauHeHuid MapraHua. KauecTBeHHas peakiusi Ha COJIU
mapranua (I1).

Xapakrepuctuka sseMmeHTOB VIIIb rpynmel. CemeiicTBa. DNEKTPOHHBIE
KoH(purypauuu atroMoB. CTEleH! OKUCIICHHUS.
. KucimoTHO-0CHOBHBIE CBOMCTBA OKCUIOB U TUIPOKCUIOB KeJe3a B 3aBUCUMOCTH
ot CO.
OB cBolicTBa COEAMHEHUH KeTe3a.

. KauectBennbie peakiuu Ha coequHenus xenesa (11) u sxenesa (11).
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JlaGoparopHas padota
OKHCIIUTETFHO-BOCCTAHOBHUTEIILHBIE CBOMCTBA COSAMHEHUI MapraHiia u
kene3a. KauecTBeHHbBIE PeaKIIy Ha KaTHOHBI.

OmnbIT 1. BoccTraHOBUTENBHBIE CBOMCTBA coeauHeHmid Maprania (I1).

[Ip.1,2: momyuuts B aAByx mnpobupkax Mn(OH), oOmenHoii peakmmeid. [lp.l
BCTPSIXHYTh, B Mp.2 n06aButh 2-3k. OpoMHOIl Bombl. B oOeux mpoOupkax
HaOII0/1aTh U3MEHEHHE 1[BETA OCAJIKA.

IMp.3: 1k. MnSO,; + 5-6x. HNO; + I1mkm. NaBiOs;. HaOmrogate mnosBiieHUE
pPO30BOI (MaJIMHOBOM) OKpacKud — KaduecTBeHHasi peakuus Ha conu mapranna (II).
CocTaBuTh ypaBHEHHs pEakiui, MpoTekaromux B mnpobOupkax 1-3. YpaBHATH
MOHHO-3JICKTPOHHBIM METOJIOM.

OnbIT 2. OB nBOlicTBEeHHOCTH coenuHenni Mapranma (1V).

IIp.1: Imxpm. MnO, + 5-6k. xonn. HCI, marpers. Jlokazats Bwimenenue Cl, ¢
MTOMOILBIO BIAKHON HOJKPAXMaJbHON OyMaXKH.

Hemonctpanus: B turens BHectn 1 rpanyny KOH u 2-3mkm. KCIO3, HarpeBatsb
no pacmnasieHus, 3atrem BHecth 0,5mkm. MnO,. HaGmomate oOpaszoBanme
pacrijiaBa 3€JICHOTO 1IBeTa. TUreiab OXJIaJUTh, COACPKUMOE PAaCTBOPUTH B 2-3 MII
BOJIBI I COXPAHUTH I onbiTa 3. COCTaBUTH YpaBHEHUS PEAKINi, YCTAHOBHUTH B
obonx ciydasx ¢pynkiuo MnO, .

OmnbiT 3. OB ABOICTBEHHOCTH MAHTAHATOB.

IIp.1: 5-6k. p-pa K,MnO, (u3 mpensimymero om.) + /K OPOMHYIO BOIYy 0
VM3MEHEHHMS OKPACKH C 3€JICHOM Ha PO30BYIO.

IIp.2: 5-6k. p-pa KoMnO,4 + Imkmi. Na,SOz;. HaGmromath W3MeHEHUE OKPACKU H
BbIZIETIEHME ocanka. COCTaBUTh ypaBHEHMS peaklMil, MpoTeKaromux B mnp.l u 2.
Onpenenuth GYHKIMIO MaHTaHaTa B TOM U JPYTOM cllydae.

IIp.3: 5-6k. p-pa K;MnO, + 3-4k. H,SO,4. HabmronaTe m3MeHEHHE OKpPacKu H

BBINIQJICHUE OCaJKa, COCTAaBUTh ypaBHEHHUE NpoTekaromieil peakiuu. K kakomy

tunty OBP ona oTHOCHTCA?

Oneir 4. Bausaue peakuuu cpeasl (pH) Ha OKUCIUTENIbHBIE CBOMCTBA

IepMaHTaHaTa KaJusl.

IIp. 1: 2-3 k. p-pa KMnO, + 3-4 x. H,SO,4 + 1 mxpir. Na,SO3

[p. 2: 2-3 k. p-pa KMnO, + 3-4 x. H,O + 1 Mxpmr. Na,SO;

IIp. 3: 2-3 k. p-pa KMnO, + 5-6 k. KOH + 1 mkpur. Na,SO;

Hab6nrogaTh Bo Bcex mpoOUpKax N3MEHEHHE OKPAaCKH pacTBOpa W BHITIAJICHUE

(np.2) ocanka. CocraButh ypaBHeHuss OBP. Cnenath BbIBOA 00 yCTOWYHMBOCTH

COCIMHEHMI MapraHIia B 3aBUCUMOCTH OT XapaKTepa CPeibl.

OnwIT 5. Oxucnenue couneti sxenesa (I1) B kucioit cpene.

IIp: 3-4 k. p-pa KMnO, + 2-3 x. H,SO, + 1 Mxpir. FeSO,4 (cons Mopa).

HabGmonate oOecuBeunBanue pactBopa. CoCTaBUTh ypaBHEHHE pEaKLUU
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okuciienus conu xenesa (I1).

OnwIT 6. KauecTBeHHble peaknny Ha coeauaenus xenesa (1) u (111).

[Ip. 1: 1 mxpm. comu Mopa (FeSO4) pactBoputh B 1 Mt Boabl + 1-2 k. p-pa
KpacHoi kpoBsiHOU conu (rekcanmanodeppar(lll) xamus). Habmogats usmenenue
OKpacKu pacTBOpa.

[Ip. 2: 1-2 k. p-pa FeCl; + 2-3 k. xenToit kpoBsiHOU conu (rexcanuanodeppar(ll)
kanus). HaOmomaTte wu3MeHeHue okpacku pactBopa. CocTaBUTh ypaBHEHHS
peakiuii, mpoTekaromux B np. 1 u 2, yurd, 4ro 00a npoaykra uMerT GopMmyry
KFe[Fe(CN)g].

[1p.3:1-2 k. p-pa FeCl; + 5-6 x. H,O + 1-2 k. NH4,CNS. Habmtonate nosiieHue
KpOBaBO-KpacHOTo okpamuBaHusa. COCTaBUTh YpaBHEHHE PEaAKIMU O0Opa3oBaHUs
KOMIUIEKCHOT'O CoeTuHEHMs — rekcaTruouuanatodeppara(lll) ammonus.

CuTtyanmoHHEIE 32J1a91

1. VYkaxure, KakoMy aToMy TMPUHAUICKAT KOH(PUTYypamus BaJCHTHBIX
2
JIEKTPOHOB. . ..4d°5s

a) Mn; 0) Br; B) Tc; r) Ru.

2. B ueM paziauyame 37eMEHTOB IMOATPYIIBI MApPTaHIla U TAIOTCHOB?
a) B CBOMCTBAX MPOCTHIX BEIIECTB; 0) B 4KCJI€ BAJICHTHBIX JIEKTPOHOB;
B) B BbIcIIEH nonoxuTenbHoil CO; r) B (hopMysax BBICIIUX OKCHJIOB.

3. B kakoMm psiy OKCHIOB Maprasiia HaOJIt0JaeTCsl YCUIICHHE KUCIOTHBIX CBOMCTB?
a) MnO — Ml’l03 — MHOZ — Mn207
6) MnO — Ml’lOz — Ml’l207 — Ml’lOg
B) MnO — Ml’lOz — Ml’lOg — Ml’l207
F) Mn,O; —» MnO3; — MnO, — MnO

4, JlonmumMTe MPOAYKTHl PEaKIMH M YpPaBHAUTE WX HOHHO-3JICKTPOHHBIM
MeTo10M. Kak U3MEHUTCS IIBET B XO/€ peaKIuii?
a) KMnO, + MnSO, + H,0 — F) Ko,MnO, + FeSO, + H,SO, —

6) MnO, + KBr + H,SO, — I[) KMnO, + H,C,0O, + H,SO, —
B) MnO, + KNO; + KOH — e) MnO, + Pb02 + HNO; —
*) MnO, + NaBiOz; + HNO; —
5. YCcTaHOBUTE COOTBETCTBHUE:

1) MnO, a) OCCIIBETHBIH
2) MnO, 0) pO30BBIii

3) MnO,* B) OypbIii

4) Mn?* T) 3eJIEHBIH

6. Beipasute B BUIe ypaBHEHUIN PEaKIIUMA CICTYIONINE CXEMBbI:
a) Mn - MnSO; —- HMnO; — KMnO, — MnO, — K;MnO,
6) KgMnO4 — Mn02—> MnC|2 — HMnO4
B) KMnO; — K,MnO; — MnSO, — Mn(OH), — MnO,
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/. B Kkakoil rpynme MNPUCYTCTBYIOT HOHBI: OpTOodEeppuT, MaHTaHAT U
(?
a) Fe0 ARG 2, MnO *  6)FeO * MnO *, MnO -
8) FeO ", MnO %, MnO * r) FeO *, MnO %, MnO #
2 4 — 3

3 4 3

8. BoccTaHoBHTE MCXO/IHBIE BEMIECTBA MO MPOAYKTaM PEaKIUu:
.. — KCl + Na,FeO, + CO,

a) KFeO, + NaOH + H,0 —
6) Fe,O5 + KCIO + Na,CO3; —
B) FeCl; + KOH + Na,CO; —
r) FeCl, + K,CO3 + NaOH —

9. OcymiecTBUTE peakiuu:
a) Fe — FeCl, — Fe(OH), — KFeO, — FeCl;
6) Fe — FeCl; — FE(OH)3 — KFeO, — K,FeO,

10. 3akonuute ypaBHeHus. Kakoro tuma st peakiuu? OnuHakoBa Ju (QYHKIUS
FeCl;?
a) FeC|3 + Na,CO; + H,O — 6) FeC|3 + H,S —

11. Kakas conb — FeSO, win Fey(SOy4); — rupposm3oBana B 00JIbIICH CTENICHH U
nouemy? CornocrtaBbTe BennuuHy pH B 3TuX pactBopax.

13. CrmmaBunmu okcup oxenesa (I1l) ¢ xmopatom kamusi B IIEJIOYHOM Cpejie.
[Toy4eHHBIN TPOAYKT KPACHOTO 1IBETa 00paboTaIl pacTBOPOM OpOMHUJIA KaJIHsI
B kucioi cpene. IIpoaykT peakinuu — COEIMHEHHE JKejle3a — BOCCTaHOBUIIU
aMMHaKOM, MNpUYEeM BBIIETUIICS CBOOOIHBIM a30T. [lomydeHHOE coeauHEeHHE
xkeme3a gaér ¢ rekcarmanHodepparom (1) kamms cuHEe OKpalIMBaHHE.
CocTraBpTe ypaBHEHHUsI pEAKLINN, YPABHANTE UX METOAOM IOJYPEAKLIHMN.

3AHATHUE 16
Tema: D - QJIEMEHTBI VI, Il 1 | I'PVYIIIT

LEJIb: ®opmupoBaHre 3HaAHUI O CITOCO0AX MOTYyUYEHUS U XUMUYECKUX CBOMCTBAX,
HABBIKOB KaUE€CTBEHHBIX PEaKINil 1 0€30MacHON pabOThI C BEIIECTBAMH.

CTpVyKTYpa 3aHATUS

1. O6cyxeHne CBOWMCTB U3y4aeMbIX COSIMHEHUN U MPABUIT pabOThI C HUMHU.
2. PerieHne CUTyallMOHHBIX 33124 10 TEME 3aHSATHS.

3. JJaboparopHnast pabora.

4, TecTUpOBAHUE 1O TEMaM «S-3JIEMEHTBD» U «D-3JIeMEHTHI».

KoHTpOJBLHBIE BOTPOCHI

1. Dnexrponnsie kondurypamuu u CO snmementoB VIb, I1b u Ib rpymm.
2. KucinotHo-0CHOBHBIE CBOMCTBA OKCHIIOB M TuApokcuaoB anemernToB VIb, IIb u
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Ib rpym.
3. OB cBoiicTBa coemMHEHMIA XpOMa, MEITU U cepedpa.
4. KayecTBEHHbIE pEaKIIMKM Ha HOHBI DJIEMEHTOB.

JlabopaTopHas paboTa
CBoiicTBa coeuHEHUH Xpoma, Meu U cepedpa. KauecTBeHHbIE peaKIUH.

OmnbiT 1. KucioTHo-oCHOBHBIE CBOMCTBA T'HIPOKCHIOB.

IIp. 1: [Monyuuts runpokcun xpoma (IIl) u mokazare ero amdorepHbIe CBOMCTBA.
CocTaBUTh HEOOXOAUMBIC YPABHEHUS PEAKIIUA.

IIp. 2: Ionyunts oOMeHHON peakiueii ruapokcua Meau (I1); mokasare ero
aM(OTEPHOCTb.

[Ip. 3,4: IlomyuynTs OOMEHHBIMH pPEAKIUSAMH THAPOKCHABI IUHKA WM KaIMUS;
JI0OKa3aTh COOTBETCTBYIOMMMU peakuusimu, uro Zn(OH), amdorepen, a Cd(OH),
o0nagaeT OCHOBHbIMU CBOMCTBaMH. (COCTaBUTh HEOOXOIMMBIE YpPaBHEHHS
peaKunil.

OnpiT 2. ['uaponus coneit xpoma (I11).

[Ip. 1: Onpenenutk peakuuto cpeabl B pactBope Cry(SO,)3 ¢ MOMOIIBIO TakKMyca U
YHHUBEpCaIbHONU MHAMKATOpHOW Oymaru. CocTaBUTh ypaBHEHHs TUAPOJIM3a COJEH
B MOJIEKYJISIPHOM U MOHHOU (popme.

ITp. 2,3: IlpoBectn peaknmio ruaposmza comu xpoma (Il1) B mpucyrcTBHM
kapOonata Hatpus (rip.2) u cynbduna Hatpus (np. 3). Habmonate oOpa3zoBaHue
ocazika. COCTaBUTh ypaBHEHMS MPOTEKAOMIMX PEAKUUN MOJTHOTO TUAPOIN3a COJIU
xpoma. [Touemy B mpucyrctBun Na,CO3z  Na,S ruaponus unet 10 KoHma?

OmnpIT 3. OB cBoOlicTBa COeAMHEHUN XpoMa, MEIU U cepedpa.

IIp. 1: 3-4 x. p-pa comu xpoma (III) + n/k p-p KOH no pactBopenust ocaaka
Cr(OH); + 5-6 k. H,O,. Harperb, HaOmogaTh 0Opa30BaHHE KEJITON OKPACKH.
CocTaBUTh ypaBHEHHE pEaKUUU OKucieHus rekcaruapokcoxpomata(lll) narpus
MEPOKCUIOM BOJIOPOJA A0 XpOMaTa KaJlus.
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IIp. 2: 2-3 k. p-pa K,Cr,0; + 2-3 k. H,SO, + 1 mxpm. Na,SO;. Habmrogats
U3MEHEHHE OKPACKH pPacTBOPA, COCTABUTh YpaBHEHHE PEAKIMHM BOCCTAHOBJIICHUS
auxpomara Kaus 1o cynbdara xpoma (111).

[p. 3: B TmaTensHO BBIMBITYIO MPOOUPKY MpmimTh 5-6 K. p-pa AgNO; + m\k p-p
amMMmuaka 710 pactBopeHusi ocagka AgOH + 6-8 k. p-pa TIOKO3bI, OCTOPOXKHO
HarpeTrb. HaOmronmate oOpa3oBaHuMe Ha CTEHKax OJecTsAIIero Hajera cepelpa.
CocraButh ypaBHeHHE OKuciaeHHS TIOKO3bl CsHg(OH)sCHO  ammmaunbiM
pactBopoMm tuapokcuga cepedbpa [AQ(NH3),]JOH 10 rirokoHOBOW KHCIIOTHI
CsHg(OH)sCOOH.

IIp. 4: 3-4 x. p-pa CuSO,4 + 1-2 k. p-pa KI. Habnrogate o6pa3oBanue ocaaka u
M3MEHEHHE OKpacKku pacTtBopa. Jloka3aTrh TpeMs crioco0amu, 4To KEJITYI0 OKPACKy
ocanky mpugaetr Woxa. CoCTaBUTh ypaBHEHHE PEAKIUH, YUTSA, YTO OCAIOK MMEET
CocTaBUTh ypaBHEHHE PEAKIINH, YITS, UYTO 0cagok umeeT hopmymy Cul.

OnnbIT 4. KauecTBeHHBIE peakiiuu Ha coequuenus xpoma (VI), meau u cepedpa.
Ip. 1: 1-2 k. p-pa K,Cr,0; + 3-4 k. H,SO,4 + 8-10 k. musTunoBoro 3¢gupa + 2-3 .
p-pa H,O,. UHTEHCUBHO BCTPSIXHYTh, HAOJIOAATh OKpAIIMBAHUE 3(PUPHOTO CIIOS.
CocTaBUTh ypaBHEHHE PEaKLUH, YUTs, YTO OKpacka 3(UpPHOTro CII0sl CBsI3aHa C
oOpazoBanuem nepokcuaa xpoma CrOs.

[Mp. 2-3: mo 1-2 k. p-pa AgNO; + 1 k. p-pa NaCl = ocamok. IIpoBeputrs
pactBopumocTh ocaakoB B HNO; m NH;OH. B xakom cmydae ocamgok
pactBopsieTcsi? COCTaBUTh ypaBHEHHUS IPOTEKAIOIIUX PEaKLUM.

IIp. 4: 3-4 k. p-pa CuSO,4 + n/x p-p NH4OH no pactBopenus oOpa3oBaBiierocs
ocagka M H3MEHeHHs 1Bera pacTBopa. COCTaBUTH YpaBHEHHsS HPOTEKAIOLIUX
peaKuuil.

CuTyarnmoHHEIE 32J1a491

1. Kakoe coeamHeHne xpoma 00pa3oBajioch B X0J1€ PEAKIINH, €CIH OKpacKa
WU3MEHUJIACh C OPAHKEBOW Ha KEIITYO?

a) Cr(OH)g, 6) KCfOz, B) chr04 ; F) K3[(CI‘(OH)6]
3. B xakoM ciry4yae mpoucXOoUT MPOIECC BOCCTAHOBIICHUS XpOMa:
a) Cr’* —» Cr0 *; , 6)Cr 0% —CrQ % .

B) CrO * — Cr 0 *; r) CrO * — Cr(OH) .
4 4

2 7

4. B npobupke Haxoautcs pactBop coiu xpoma (I1), peakius cpeasl mienovHas.
Kakast cosib HaxoauTCsl B pactBope?

a) CrCls; 0) Cr(NOs)3; B) NaCrO,; r) Cry(SOy)s.
5. B mpoOupke HaxoauTcst pacTBOP COJIH, cpena kucias. Kakas coib B pacTBope?
a) Na3[Cr(OH)6], 6) KCrO,; B) Crz(SO4)3; F) chr207.

6. Kakyto comp HeoOxoaumo mpubaBuTh K pactBopy xjiopuaa xpoma(lll), uToos
MPOIIIEIT TOJIHBIN (COBMECTHBIN) TUAPOIN3?
a) NaN03, 6) B|C|3, B) NH4NO3, F) Na2C03.

/. Bolpazure B BUJIe ypAaBHEHU CIEAYIOIIHE CXEMBI:
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a) Na,CrO,—Na,Cr,0- —>CI'2(SO4)3 —>CI'(OH)3 - K3[Cr(OH)5] - CI'(OH)g

6) Crg(SO4)3 —>CI‘(OH)3 - Kg[Cr(OH)G]—) K>,CrO, — K,Cr,0; — Cr2(804)3
8. 3akoHUNMTE YypaBHEHHUS HIDKENIPUBEACHHBIX peakuuil. Bridepure OBP,

YPaBHANTE UX 3JIEKTPOHHO-UOHHBIM METOJIOM:

a) Cr,0; + KCIO3; + KOH — 0) K;Cr,0; + KOH —

B) Cr,0; + Na,CO3 — F)chr207 + H,0, + H,SO, (B cpene 3(1)I/Ipa)
9. 3akoHUYNTE YpaBHEHUS PEAKITUN:

a) Cu + HNO3(KOHL{.) -

6) Ag + HNOspas5) —

B) Zn + H2SOu4xorn) —

r) Au + HNO; + HCl —

I[) Zn + HNOS(pa36.) -

€) Hg + HNO3(KOHL(., u36.) %
}l{) Hg{u36.) + HNO3(pa36.) -

10. Kakue 13 nepedncaeHHbIX PEaKIuii He SIBISIFOTCS KAY€CTBEHHBIMU?

BAgct NGl DI %Naon ARG K e
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3JIM — 3aKkOH JEHCTBYIOIIMX Macc

OB — okucIUTEIEHO-BOCCTAHOBUTEIBHBIC (CBOMCTBA)
OBP — okucIuTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH
CO — cTeneHb OKHUCICHHUS

KY — koopiuHalIMOHHOE YU CTIO

O30 — oTHOCUTENBHAS NEKTPOOTPULIATEILHOCTD
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