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BBEJIEHHE

JlabopaTopHble pabOThl W pEIIEHHWE CHUTYallMOHHBIX 3aJad  SIBIISIOTCS
COCTaBHOM YacCThIO Kypca 00I11leil 1 HEOPraHUYECKON XUMUH.

Metoauueckue ykKa3aHHs MOKHO Pa3JC/INTh HA JIBE YACTHU: NEPBBIC JAECATHh
3aHSTUN MOCBSIIEHBI BOMPOCaM OOIIEH XUMUU; BTOpasi 4acTh (CICAYIOIIHNE MIECTh
3aHSITUN ) — XUMUU PJIEMEHTOB U UX COCIUHEHUM.

OCHOBHBIMM HMCTOYHHUKAMH HWHQPOpPMAIIUU JJISI MOATOTOBKM K 3aHSTHUIO
SIBJISIFOTCSI KOHCTIEKT JISKIIMN U peKoMeHayembie yaeOonuku. [Ipu pabore ¢ qaHHBIM
nocoOMeM pEKOMEHJYeTCsl CHadalla pacCMOTPETh TEOPHUIO, 3aTeM H3YYMTh
OMHCaHWe JIA0OPATOPHBIX OIBITOB MU COCTaBUTh HEOOXOJUMbIE YpPaBHEHHS
peaKkuii, a TaKKE€ BBITIOJIHUTD 3aJIaHUsl ISl IOJITOTOBKH K 3aHSTHIO.

[lepen Hauamom paboThl B y4eOHOU Ta00OpaTOPUU HEOOXOAMMO O3HAKOMHUTBCS CO
CIEAYIOIIMMU MPABUIIAMM.

[TPEJIVCJIOBUE (ITPABWUJIA PABOTHI B XUMHWYECKOM JTIABOPATOPHN)

1. 3a nopadok e nabopamopuu 80 8pemMsa 3aHAMUA U Yucmomy pabo4yux mecmo

Mo e200KOHYAHUU omeevyaem OexcypHbll.

lMeped Havyanom pabomel HEO6XO0O0UM UHCMPYKMAaM« No mexHuke 6e3onacHocmul.

3. Ana pabomel 8 xumuveckol nabopamopuu obsazamenvbHa cneyuanbHas

odexc0a —xasam u emopas obyss (baxusol).

B nabopamopuu kamezopu4ecku 3anpeuyaemca npUHUMame nuwiy.

Onbimbsl  HAYUHAMb MOJILKO [10C/1le  8HUMAMENbHO20 O3HAKOM/EHUA C

PYKOBOOCMBOM U 8bISICHEHUSA 8CEX HEMOHAMHbIX 80MPOCO8 y rnpenodasameris.

6. Paboyee mecmo Heobxodumo codepxrcamb 8 Yyucmome. Henv3a nepemeuw,ame
wmamuebl C PeaKmueamu U CmMasumoe CKAAHKU U MPO6UPKU HA KHU2U U
mempaou.

7. bepextHo omHocumeca K obopydosaHuto 8 snabopamopuu, peakmusam U
mamepuanam. UN36bimoyvHble KOaAU4Yecmed Cyxux Peakmusos U pacmeopos
HeoomnycCmumo 8038PAUAMb 8 CKAAHKU.

8. Bce onbimel, C843aHHbIE C HA2PEeBAHUEM, MPUMEHEHUEM KOHUEHMPUPOBAHHbIX
Kucsom u wieno4eli, @ Makice ornbimesl Mo Mosay4eHuto 8pedHbIX 2a308 (OKcudbI
azoma, cepHUcmMoIl 2a3) NPoOBoOUMb 8 8bIMAXCHOM WKAGY Npu 8KAOYEHHOU
8eHMuAAYUU.

9. [lNocne okoH4YaHUA pabomel 8biMbimb NpPobupKu, ybpame paboyee mecmo,
8bIMbIMb PYKU.
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SAHSATUE 1 }
Tema: CTPOEHUE ATOMA. TIEPHOINYECKUIA 3AKOH.

LEJIb: ®opMupoBaHue 3HaHUN IO TEXHHKE OE30MacCHOCTH B JabopaTtopuu H
HaBBIKOB 3alMCH 3JIEKTPOHHBIX (QOpPMYJ aTOMOB C YYE€TOM IEPUOJUYECKOTO

U3MEHEHUSA UX CBOUCTB.

CTDVKTVD& 3aHATHUA

1. Mepsu4HbIl UHCMPYKMax« No mexHuke beszonacHocmu e nabopamopuu.
2. Op2aHU3ayUOHHAA Yacmb, 80MPOCkI y4ebHO20 pacrnopAoKa.

3. ObcymdeHue meopemuyeckux npedcmasneHuli, TOHAMuUl U 30dKOHO8.
4. PeweHue cumyayuoHHbIX 30004 Mo meme 3aHAMUSA.

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

KoHTPOJIBLHBIE BOOPOCHI

~

. lMpedmem, 3a0a4yu U OCHOBHbIE 3AKOHbI XUMUU.

2. OCHOBHble 00X EHUA KBAHMOBO-MeXaHU4YecKol modenu amoma:
dsolicmeeHHaANPUPOOA 31EKMPOHA, KBAHMOBLIU Xapakmep nepedayu
3Hepauu, NpuHyumn HeonpedeneHHocmu lelizeHbepaa. [ToHAMuUe 80a1HO8OU
GhyHKYUU u amomHoul opbumanu.

KeaHmossie uucna.

4. lMpasuna 3anonHeHUA 31eKMpPoOHAMU yposHel, nodyposHel u opbumanel:
npasusno Kneukosckozo, npuHuyun Maynu; pad KneykoecKoz2o, MaKCUMAbHAA
eMKOCMb 3Hep2emu4ecKux nodyposHed.

lMpasuso yHOa. Bo3byx#O0eHHble COCMOAHUA AMOMOS8.

lMepuodu4ecKuli 3aKOH 8 cospemeHHOU hopmynuposke. Kopomko- u
0/1UHHOMepuoOHaAs Gpopma nepuoduyeckoli cucmembl XUMUYECKUX
anemeHmos.llepuodbl, 2pynmel, M002pynMbl, 8a71eHMHbIE KOHGU2ypayuu
3/1EKMPOHHbIX AHA/10208.

7. [Tpu4uHbI Nepuoou4ecKo20 U3MeHeHUA c8oLICMB8 371eMeHMOo8: 3arosHeHue
3/1eKMPOHHbIX cnoes. ameHeHue paduyca amoma u 030 snemeHMos8 8
nepuodeu 2pynrne.

“
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CuryarmoHHbIE 3aJ1a491

1.9nekmpoH 3acensem 4vemeepmoili Ke8aHMOSBbIU Ca0U, @ €20 AaMOMHaA
opbumane umeem ¢opmMy O080UHOU B0CbMepKU. YcmaHosume 3Ha4YeHus

2/108H020 U 0pOUMANbHO20 KEAHMOBbIX YUCEN.
a) n=4, 1=0 0) n=4, 1=1 B) n=4, 1=2 r) n=4, 1=3



2. Kakoli nodypoeeHs 3anonHaemcs rnocqe 4f?



4.

a) 5s 0) 5d B) 6p r) 4d

Cocmasbme 371eKMpPOHHbIE hOPMYs1bl AMOMOB 371EMEHMO8 C 3apA0aMU A0Pa
16, 24,35, 48, 82

AnemeHm HaxodumcAa 8 5 nepuode. Ezo ebicwiuli okcud umeem ¢opmyny 30;,
asnemyyee 8000po0Hoe coeduHeHue 3H,. Kakol amo anemeHm.

a) Pd 0) Mo B) Te r) Sn
BaneHmHaA KOHguaypayus amoma 5525p2. OH HaxoodumcsA 8:

a) 4 nep., VIArp. 6)S5Smep.,, IVArp. B)4mnep., VIbrp. 1)5nep., IV rp.

SAHATHUE 2
Tema: XUMNUYECKAS CBA3b 1 CTPOEHUE MOJIEKVYII

HEJIb: ®opMupoBaHHE€ 3HAaHUM 10 TEOPUM XHUMHUYECKOM CBSI3U, CBOMCTBaM
KPUCTAJUIMYECKUX PEIIETOK U OTpabOTKa HABBIKOB 3alMCH CTPYKTYPHBIX (Hopmys
Y BAJICHTHBIX CXEM.

1.
2.
3.

CTDVKTVDa 3aHATHIA

BxodHoli KoHmposns no meme «CmpoeHue amoma. [lepuoduyeckuli 3aKOH».
ObcyndeHue meopemu4eckux npedcmasaneHul u noHAMuU.
PeweHue cumyayuoHHbIX 30004 10 meme 3aHAMUS.

dopma KOHTPOJIS: cOOECETOBAHUE 110 CUTYAIlMOHHBIM 3a/lauaM.
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KoHTPOJIBLHBIE BOOPOCHI

. OCHOBHbIe nonoxeHUa Memooa 8asneHMHbIx casa3ell.

KosaneHmHas ce43b, munel U MexaHU3m 06pa308aHUA.

Ceolicmea KoganeHMHOU C8A3U: KPAMHOCMb, HACLIWAEeMOCMb,
MoAAPHOCMb,M0AAPU3YEMOCMb, HANPAB/EeHHOCMb.

Teopus 2ubpuduszayuu, munsl 2ubpuduzayuu

OmHocumesnbHasA 3neKkmpoompuy,amesnibHoCmeo U 8Uudbl Xumu4ecKoli
C8A3U:KOBAMNEHMHAA, UOHHAA, MemarsisiuvecKas.

Tunsl Kpucmanau4eckux pewemok u ghusuvyecKue ceolicmesa seu,ecms.

CuryarmoHHbIE 3aJ1a491

. Kakaa moneKkyna codeprum 2 o-cea3u:

a) N2 6) C02 B) CH4 F) 1\IH3‘7

. Ykaxcume gpopmyny monekynnel, 8 Komopoli 00UHAKOB80e YUcs0 o- U 7

cenzeli:a) POCl; 6) SO, 8) COCl, 2) H,0
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3. Kakasa yacmuuya He moxcem obpazosames 00noaHUMENbHbIX XUMUYECKUX
ceazeli N00OHOPHO-AKUENMOpPHOMY MexaHU3My:
a) NH3 6) BF3 B) H20 F) CH4?

. Yemy pasHa KpamHocme cea3u 8 monekynax HF, CO,, N,?

5. B Kakol mosnekyrne 8ce c8A3U HEMoAPHSLI:
a) NH3 6) CC14 B) N2 F) HZS?

6. B KaKol u3 mosneKyn 8aneHmMHbIl Y201 amoma yanepooa
HaumeHbwuli: a) COy; 6) CCl,; 8) COCl,;
2) HCN?

7. Boibepume napy mosneKys, 8ce c83U 8 KOMOPbIX UOHHbIE:
a) KF, Na,O 0) SO;, CaCl, B) CH;COOH, KI 1) PCls, N,O;

8. Kakoe csolicmeo He xapakmepHo 0715 seuyecmsa ¢
MOsIeKyAAPHOUKpUCManau4eckol pewemrou:
a) B pacIlJIaBJICHHOM COCTOSIHUM SIBJISIFOTCS] CHUTBHBIMU JICKTPOJIUTAMHU
0) B TBEPJIOM COCTOSIHUH SIBIITFOTCS H30JIITOPAMHU
B) HIMEIOT HEBBICOKUE TEMIIEPATYPhI IJIABICHUS
r) HEe 00J1a7]aI0T BEICOKOM TBEPIOCTHIO

9. B y3nax kpucmannu4veckol pewemku 6opa Haxo0amcsa:
a) atomsI B 1 nombr B** 0) Monexyisl B,
B) aroMbI B r) noust B" u B>

10. Haubonee npo4yHsbie c8A3U MeXOy 4Hacmuyamu, HaXO0AWUMUCA 8 y3/aX,
XapakmepHol 0718 Kpucmasauyeckol pewemkKu:
a) MOJIGKYJIApHOM  0) METAJUIMYECKOM  B) HOHHOM  T') aTOMHOM.

A

3AHATHE 3 5
Tema: KIIACCUOUKALNA PEAKIIMN. CKOPOCTHb PEAKIIUN 1
XUMHNYECKOE PABHOBECHE

HEJIb: ®opMmupoBaHue TEOPETUUECKUX NPEACTaBICHUNA O KiIacCUPUKAUU U
KUHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUS XUMHYECKHUX pEaKIUi, yYMEHUS
NIeJIaTh  TPOCTEUIIHNE PACUEThl CKOPOCTH PEAKIUMU W HABBIKOB CMEIICHUS
XAMUYECKOTO PaBHOBECHS.

CTpVyKTYpa 3aHATUS

1. BxoOHOU KOHMPOsb 1o meme «XUMUYECKAS C8A3b U CMPOEHUE MOSEKY».
2. ObcyxcoeHue NoHAMUU U 3GKOHO8.

3. PeweHue cumyauyUuoHHbIX 30004 10 meme 3aHAMUS.

4. JlabopamopHasa paboma.

dopMa KOHTPOJIS: CO6€C€I[OB3HI/IC 10 CUTYallMOHHBIM 3a/1a4aM.
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KOHTDOJILHBIC BOIIPOCHI

1. Knaccugpukauyusa xumuyeckux peakyud.

. lMoHamMue ckopocmu xumu4ecKoli peakyuu.

3. 3a8ucumocmb CKOpoCMU 0mM KOHUEHMPAyUU peaaupyroujux seu,ecms.
KuHemuyecKoe ypasHeHue, usau 3aKoH delicmsyroujux macc 014
cKopocmupeakyuu. KoHcmaHma ckopocmul.

. 3asucumocme ckopocmu peakyuu om memnepamypel. [Mpasuno BaHm-logga

. CKopocmeo npamoli u obpamHol peakyuu. Obpamumelie u Heobpamumele
PeaKyuuU,MmoHAMUE 0 XUMUYECKOM pasHoB8ecuu. 3aKOH Oelicmayroujux Mmacc.
KoHcmaHma pasHosecusa xumuyeckol peakyuu.

6. CMmeuw,eHue xumu4eckoeo pasHosecus. lpuHyun /le LLlamenee.

[\

[N

JlaGoparopHas padota
XVWMHUYECKOE PAaBHOBECHE U €T0 CMEIICHUE MyTeM N3MEHEHUS KOHIICHTPAITU!
pearupyronux BEIIeCTB.

OmnbIt 1. B onbiTe ucciaeayercs mojioKeHne XUMUYECKOTO PAaBHOBECHSI PEAKIIUU:
FeCl; + 3 KCNS — Fe(CNS); + 3 KCI
KpacHoe
OKpaIllMBaHUE

Bce BemiecTBa, KpoMe poJaHMa Kejle3a, MPaKTUUYECKH HE HMMEKT OKPacKH.
[ToaTOMY IO YCHUJICHUIO WJIM OCJIA0JICHUIO OKPAITUBAHUS MOXHO CYJIUTH O TOM, B
KaKOM HaIlpaBJICHUU CMEUIAETCSI XUMUYECKOE PABHOBECHE.
Ip.1,2,3,4: 1 x. 0,0008M p-pa FeCl; + 1 . 0,0025M p-pa KCNS + 5 k. H,0.
IIp.1: koHTpOJIBbHAS.
[p.2: + 1-2 k. Haceim. p-pa FeCl; .
IIp.3: + 1-2 k. Haceim. p-pa KCNS.
IIp.4: + 2 mxpur. KCL

CpaBHHUTH OKpacky B mpoOupkax 2,3,4 ¢ OKpacKkoil B KOHTPOJIHHOM
npobupke. CrenaTh BBIBOJ O HAINPaBICHUU CMEIICHHUS] XUMUYECKOTO PABHOBECHSI.
Hanwucate BbIpaskeHHe 1Jis1 KOHCTAaHThI paBHOBecUsl. MI3MeHseTcst 11 €€ 3HaueHue
[IPU CMEIICHUN XUMUYECKOTO PABHOBECHSI?

CuryarmoHHbIE 3aJ1a491

1.Yemy pasHa cpedHAA CKopocmb Xumu4ecKkol peakyuu (Monb/n-muH), ecau
KOHUeHmMpayua 00HO20 U3 pea2upyrouux seu,ecmas 8 Ha4asabHbll MOMeHm
gpemeHu bbina pasHa 2 Monb/n, a yepes 35 MuHym cmana pasHol 1,3
mMonb/n?

2. Cocmasbme soipaxceHua 3[M 0na ckopocmu cnedyroujux
peakyuli:a) lz(p) + Hz2S(p) = 2Hlp) + S
6) 2HNO3(p) + Ca(OH)z(p) = Ca(NO3)2 ot 2H20(>K)

7



B) NH4NOs3) = NoOry + 2H200x)



3. Kunemuueckoe ypasHeHue ckopocmu npamol peakyuu CO,p) + Cyy € 2CO,,

umeem 8uo:
a) V=k C(CO,); 0)V=k- CZ(CO);
B) V=k - C(CO,)  CO); r) V=k - CXCO,) - C(C).

4. Kak usmeHumcsa ckopocms peakyuu 2NO,,) + Cly,) = 2NOCl,,), ecau:

a) KOHIIEHTPAIMIO OKCUJIA a30Ta YBEIMYUTH B 2 pa3a, a KOHIEHTPALIUIO XJIOpa —
YMEHBUIUTH B 4 pa3a;

0) MOBBICUTH KOHIIEHTPAIIUIO XJIOopa B 3 pasa;

B) CHU3UTH JaBJICHUE BABOE?

5. Kakol ¢hakmop He snusem Ha KOHCMAHMY CKOPOCMU peaKkyuu 8 2030800
¢haze?a) npupoda peazupyrouux seujecma
0) naByieHUE
B) TEMIIEpATYpa B CUCTEME
T') IPUCYTCTBHUE KaTaJln3aTopa

6. Mpu memnepamype 28 °C ckopocmb peakyuu 6 2 pasa eviwe, yem npu 18°C.
BockosnbKo pa3 oHa so3pacmem ripu ygeauyeHUU memrepamypsi do 58°C?

a) B 4 pas; 0) B 10 pas; B) B 8 pas; r) B 16 pas.

7. Ckopocmb xumuyeckol peakyuu rpu 20 °C pasHa 2 monb/n-c. TemnepamypHbili
Ko3aggpuyueHm ckopocmu peakyuu paseH 2. lpu 80 °C ckopocmb peaxkyuu
pasHa,Monb/n-C:

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

8. Mpu memnepamype 47 °C cpok XxpaHeHus nekapcmea 6 MecAyes.
TemnepamypHbil KoaghgpuyueHm ckopocmu peakyuu paseH 3.Mpu 27 °C cpok
XpaHeHuUA nekapcmeacocmasum:

a) 54 rona 0) 4,5 rona B) 5 JleT r) 15 ner

9. Cocmasbme 8bipameHuUsa 078 KOHCMAHM pPAaBHOBECUA CAE0YHU,UX
peakyuli:a) CO,) + Cly,) <> COCly,)
6) CGCOg(K) 4 CGO(K) + COZ(e)

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

10. Kak cnedyem 00HOBpeMeHHO U3MeHUMb memnepamypy u 0desneHue 8
cucmeme, Ymobbl CMecmums PABHOBECUE 3K30MepMuYecKol peakyuu

8rpaso:
N.) + 3H3 ) €2 2NH3 )

11. Kak HYXHO U3MeHUMb dasneHue 8 cucmeme, umobeol ymMmeHbwume

obpazosaHuey2apHO20 2a3a:
C(K) + Coz(e) 4 ZCO(Z)

3AHATHUE 4
Tema: KIIACCUOUKAINA, HOMEHKIJIATYPA, CIIOCObbIL
[TOJIYYEHUA 1 CBOUCTBA HEOPI'TAHUYECKNX COEJUHEHN
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HEJIb: ®opMupoBaHue 3HaHUNA N0 KJIacCU(PUKAIMU U CHOco0aM TOJTyYEHUS
HEOPraHMYECKUX BEIIECTB, YMEHUSI COCTABIATh YPABHEHUSA UX PEAKIUU C YUYETOM
XUMHUYECKUX CBOMCTB, HABBIKOB COCTABJICHUS (POPMYJT U Ha3BaHUHU.

CTDVKTVD& 3aHATHIA

1. BxoOHoU KoHMponb no meme «Knaccugpukayusa peakyuli. CkKopocme peaxkyuli
uxumu4ecKkoe pasHosecue».

2. ObcyroeHue meopemuyeckux npedcmassaeHuli u noHamud.

3. PeweHue cumyayuoHHbIX 30004 N0 meme 3aHAMUSA.

dopMa KOHTPOJIS: CO6€C€I[OBaHI/IC I10 CUTYAlIMOHHBIM 3ada4aM.

KOHTDOJIBHI)IC BOIIPOCHI

1. Knaccugpukayua HeopeaHu4ecKux coeduHeHul: OKcuobl, 2uOpPOKCUObI,
Kucnomel, conu. leHemu4yecKkas ceA3o.

2. Knaccughukayusa okcudo8: KUc/s10mHble, OCHOBHbIe, aMbomepHsble.
CnocoboinonyveHusA. XumuvecKue ceolicmaa.

3. Knaccuguxkayus 2u0poKcudo8: 0CHOBHbIe U amgpomepHble
2uOBpoKcudblKucaomel. Crocobesi noanyvyeHua. Xumuyeckue cgolicmaa.

4. Cnocobbi Knaccugukayuu coneli: HopmarsnbHble (HelimpasbHbie), Kucssle,
OCHOBHbIE; pacMeopuMble, MAs0pPaAcmeopuMsie, mpyoHopacmeopumele;
nodsepxceHHble 2udponu3y. Cnocobol nony4yeHus. Peakyuu UoHHO20 obmeHa u
mepMuYecKo20 pasnoxceHus conedl.

5. ®opmynbl U HOMEHKAamypa HeopaaHU4YecKuUx coeduHeHul.

CuTyalnmoHHLIE 3aJ1a491

1.Kakue u3 nepequcneHHbIX Hux3e oKcudos peazupyrom mewody cobol: oKcuo
Kanbyus, okcuo yenepoda (1), okcud gpocghopa (V), okcud yenepoda (IV), okcuo
cepsl (VI), okcud azoma (1), okcud kanua? Hanuwume ypasHeHUA peakyuli.

2. Kakoli u3 nepe4ucneHHbIX OKCUO08 A68/19emcs 8bICUIUM:
a) P205; 6) C1205; B) CO, F) CI'zOg.

3. LUenouyky npespauweHuli: memann —» OKCUO mMemanna —» OCHOBAHUE —» CO/lb
MOM(HO ocyuw,ecmeaeumso 0414
a) Kanus; 0) aTOMUHWS; B) KQJIBIIUS; T) J)Kenesa.

4. Boipazume 8 e8ude ypasHeHuUl peakyuli cnedyrouwue yerno4yKku
npespauweHuli:a) K,0 - K,CO; > KHCO; - K,CO; - CO,;
6) Fe — F6203 — Fez(SO4)3 — FG(OH)g — FG(OH)2N03 — FC(NO3)3;
B) Cr203 — Crz(SO4)3 — CI'(OH)3 — Na3 [CI‘(OH)d — CI'(OH);
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5. Asomucmasa Kucaoma u 2udpokcud Hukensa (ll) asnswomca a2udpamHsimu
¢hopmamucoomeemcmayousux oKCuoos:
a) N205, NiO 6) N203, NiO B) N203, Ni203 F) NOZ, NiO

6. B cxeme npespaweHuli ZnO - X; - X, = Zn(OH), sewecmeamu X; u X,
AB/IAOMCA COOMBEMCMBEHHO:

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

7. AntoMuHUl pacmeopusnu 8 KOHUEHMPUPOBAHHOM pacmeope 2udpokcuda
Kanusa. Yepe3 nosy4vyeHHbIl pacmeop nponyckanu yanexkucaolli easz 0o
npexkpaweHuUA ebidesneHUA ocadka. Ocadok omunemposanu U MPOKAAUAU.
Mony4yeHHbI meepoblli OCMAMOK cnaasunu ¢ KapboHamom Hampus.
Hanuwume ypasHeHUS OMUCAHHbLIX peakyuli. (amgomepHsbili U OCHOBHbI
2UOpoKcuo)

8. B Kakoli peakyuu sbidesnsemcs 8000p00 ?

a) Fe + H2$O4(p) 6) Fe + HzSO4(K) B) Fe + HNO3(p) F) Fe + HNO3(p)

9. B yenoyke npespaweHull FeSsasnawomca coomeemcmeeHHO:

10. a) FeCl, u FeO; 8) FeCl; u Fe,03;

6) H2S u SO3; F) HzS u 802

11. Mpusedume 08a ypasHeHUs peakyuli mexoy okcudom yznepoda (IV) u
2UOPOKCUOOM Kanbyus, Npueooauux K 06pa3osaHuo pasHbix conedl.

12. Mpu 83aumodelicmeuu 1 mMonb 2uOpPoOKcuda Kaavyua u 1 monb
ghocgpopHolikucnomel obpazyemcs:

a) pocdar KanbIus; B) rujipodocdat KaabIus;
0) nurunpodocdat KanbIus; r) docdat KaabIus?
13. Kakoli uz Humpamos pasnazaemca npu Haz2pesaHuuU Ha HUmpum u
Kucnopood?a) Mg(NO3), 6) Hg(NO;), 8) Cu (NO;),
2) NaNO;

14. Kakue mpu conu U3 nepe4vucsneHHbIX namu Mo2ym O0OHOB8PEMEHHO
Haxo0umecsa 8 80OHOM pacmeope: Cynbpam MazHusa, KapboHam Hampus,
xnopud meou (ll), xnopud 6apusa, Humpam Hampusa? Cocmagbme ypasHeHus
peakyul,nodmeepxoarouwue saw omseem. (peakyuu UOHHO20 0bmeHa, 8 MoM
yucne coeMmecmHsili 2u0pou3)

15. Mpu HanucaHuu Kakol popmyssl donyuwieHa owubKa:

a) (ZnOH)2804, 6) Na3PO4; B) NaH2P04 ; F) AIHSO4 ?

16. Hazosume cnedywuwue coeduHeHusa: NaNO,  Mg(HCOs),, CaSiO;,
Al(OH),NO3;, Nas[Al(OH)s], NH,HS.

17. Cocmasbme ¢hopmyrnbl cnedyroujux coeduHeHuli: duauopogocham ammMOHUA,
cynbpum Kanbyusa;, Humpam 2uopokcoxpoma (lll); cynbdpud ammoHus;
cynbgham 2uOpPOKCOMA2HUA.

3AHATHUE 5

Tema: CIIOCOBBI [TPUT"OTOBJIEHMA PACTBOPOB
11



[EJIb: ®opmupoBaHHE€ HABBIKOB PaCU€TOB U MPAKTUYECKOTO MPUTOTOBJIECHUS
BOJIHBIX PACTBOPOB COJIEH.
_Hd X, —2—> X, BemectBamu X; u X
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CtpykTypa 3aHATHS
1. BxodHoli KoHMposb No meme «Knaccugpuxkayusd, HOMeHKAamypa,
crnocobobinony4yeHus u caolicmea HeopaaHUYeCcKUX coeduHeHUU».
2. PeweHue cumyayuoHHbIX 30004 Mo meme 3aHAMUSA.
3. JlabopamopHaa paboma.

dopMa KOHTPOJIS: CO6€C€I[OB3HI/IG 10 CUTYallMOHHBIM 3a/1avdaM.

KoHTpOJIBHBIE BOOPOCHI

1. Maccosas 0onsa pacmeopeHHo20 seuwjecmsa. Maccosbili crnocob
npuU20MoesIeHUAPACMBOpPO8.

2. MonAapHasa KoHUeHmpayus pacmeopa. llepepacyem u3 maccosoli 0ou.

3. O6vemHsblli cnocob npuecomosneHus pacmeopos. PazbasneHue pacmeopos.

JlabopaTopHas paboTa
CnocoObI MPUTOTOBJIEHUS PACTBOPOB (MHAUBUIYATLHOE TPAKTUUECKOE 3a/IaHHE )

Onbit 1. [IpuroroBnenue pactBopa TpeOyemoil  KOHIIEHTpalluu U3
KPUCTAJUIOTHIpaTa M BOJBI MACCOBBIM CIIOCOOOM.

OnbiT 2. H3MmepeHuwe TIOTHOCTH pacTBOpa C TIOMOIIBIO MHKHOMETpa W
CaMOCTOSITENIbHBIN pacueT ero MOJISIPHON KOHIIEHTpAIu 1o opmyIie epepacuera
W3 MaCcCOBOM JIOJIH.

Onbir 3. CaMocTosATENbHBIA pacueT o00beMa UCXOJHOTO pacTBOpa W
MIPUTOTOBJICHUE U3 HETO HOBOTO pacTBopa (pa3BeneHus1) 00bEMHBIM CIIOCOOOM.

CurvyarmoHHbIE 321491

1. Mo Kakoli popmyne MoxcHO paccyumame maccosyro 0010 (%)
geuw,ecmsa 8800HOM pacmeope?

a) mg -100%; 6) mg -100%/_ 6) m, -100%; 2) mg -100%.
Vv, M, pr Vo , Myo
2. MonapHyr KOHYyeHmpayur pacmeopa paccyumeol8arom rno (popmyne:
o c-T Go-TR, g™ s meaoo
Vo M, m_P Mg -V,, ma
3AHATHE 6

Tema: PACTBOPBI 1 UX CBOMCTBA. CIIOCOEbI BEIPAJXKEHM S
KOHLEHTPAIIM PACTBOPOB

HEJIb: ®dopmupoBanue oO0IUX MNPEACTaBICHUN O (HU3NOJIOTHUECKON POJIH
13



OCMOTHUYECKOTO JIaBJICHUS, YMEHHUS BBIYUCISATH KOHIEHTPALMIO PACTBOPOB
pa3NMYHBIMK ~ crioco0amu,  pa30aBisiTh  PacTBOPHI,  ONpENENsiTh  (pakTop
SKBUBAJICHTHOCTH COJICH, KUCTIOT U TUJIPOKCHJIOB.

CTDVKTVD& 3aHATHIA

1. BxoOHOU KOHMposb:

a) yCTHas MPOBEPKa CAMOCTOSITEIBHOTO pacueTa MOJIIPHON KOHIICHTPalUU
(ombIT 2, mabopaTtopHas paboTa K 3aHATHIO S);

0) mpoBepKa CaMOCTOSTEIHFHOTO pacyeTa 00beMa pacTBOpa, HEOOXOIUMOTO IS
MPUTOTOBJICHUS pa3BeieHus (ONBIT 3, TabopaTopHast padoTa K 3aHITHIO J).
ObcyrodeHue noHAMuUU U 30KOHO8.

3. PeweHue cumyayuoHHbIX 3a0a4 N0 meme 3aHAMUA.

N

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

KoHTPOJIBLHBIE BOOPOCHI

1. Budsi ducniepcHobix cucmem. NMoHamue pacmeopos. Criocobbl
8bIPAHEHUAKOHUEHMPAYUU pacmeopos.

2. Pacuem maccel Kpucmarnnoz2uopama u o6vema 800bi, He0b6x00UMbIX
014 Npu2omosseHuUs pacmeopa ¢ 3a0aHHOU maccosoli dosnel
pacmeopeHHo208euwecmsa.

3. BbiqucneHue moasapHol KOHUeHmMpayuu pacmaeopa ¢ udsecmHol maccosol
donelipacmeopeHHO20 seu,ecmaa.

4. 3aKoH aKsusasneHmMos. ®akmop 3K8UBANEHMHOCMU, MOAAPHAA
KOHUeHmMpayuasKeusaseHma.

5. Pacyemoi no pasbasneHuro pacmeopos. lpueomosneHue pacmeopa ¢
300aHHOUKOHUeHmpauyuel u3 bosee KpernkKozo pacmesopa.

6. Ocmomuyeckoe 0asseHue pacmeopos. 3akoH BaHm-logga.
Femonu3s unaa3monus.

CuTyarmoHHbIE 3aJ1a491

1. Kakosa maccosas 0011 pacmeopeHH020 8ew,ecmasa 8 pacmeope, ecsu
naomHocmospacmeopa 1,02 e/msn, 06vem pacmsopa 200 ma, u macca
pacmeopeHHol conu cocmasnaem 1527

2. Paccyumalime maccy 6e3800H020 cynbchama Hampus u o06vem 800,
Heobxooumblil 004 npueomosneHua 400 ma 3%-Ho20 pacmeopa, ecau
e2onaomHocmes pasHa 1,04 2/mn.

3. Kakosa MonapHas KOHUeHmpayus pacmeopa Hampus xaopuoa, ecau 8 200 mn
ezocodepxumcsa 1,172 conu?

14



. Yemy paseH ¢hakmop 3K8u8aneHMHOCMU KUC/I0Mbl 8

peakyusxa) Ca(OH), + 2HCI > 6) Al,O; +6HNO; >
B) 3Li1OH + H3PO4 — F) Na + HQSO4(p) — .7

. Karoli o6vem pacmeopa Hampuesoli weno4yu ¢ KoHuyeHmpauyuel 0,125 mons/n

nompebyemcsa 014 npuzomosneHua 1a pacmeopa ¢ KoHueHmpayueu 0,005
monb/n?

. Kakoli o6vem pacmeopa ¢ maccosol donetli 10% cnedyem 83ameo

o0nanpuzomossaeHus 500 ma pacmeopa ¢ maccosoli 0oneli 2,5%?

. Femonusz byoem HabaO0amocs npu 88edeHUU 8 KpO8b pacmeopa Hampus

X/10pUOAKOHUEHMpPayuu:
a) 3% 0) 0,3% B) 10% r) 0,9%

SAHATUE 7
Tema: JUCCOLMALIMA SJIEKTPOJIUTOB. PEAKIIUN
NOHHOI'O OBMEHA. BOAOPOIHBIN ITOKA3ATEJID.

HEJIb: ®opmupoBaHue 3HaHUNA O CYITHOCTH U KOJIMYECTBEHHBIX XAPAKTEPUCTUKAX
IIPOLECCA IIEKTPOIUTUYECKON TUCCOLMALMN, YMEHHUSI ONPENEIIATh BOZMOKHOCTD U
HalpaBlieHUE peaKkUUil HMOHHOrO OOMEHa, MWCIBITHIBATh PEAKIUI0 Cpelbl C
IIOMOIIIbIO MHIMKATOPOB U JIEJIaTh POCTEUIINE BbIUUCICHUS pH.

1.
2.
3.

CTpVyKTYpa 3aHATUS

ObcyncdeHue meopemuyeckux npedcmassaeHuli, noHAmMul U 30KOHO8.
PeweHue cumyayuoHHbIX 30004 Mo meme 3aHAMUSA.

JlabopamopHas paboma.

BobixoOHOU KOHMpoae no memam «Pacmeopsl u ux ceolticmea. Criocobei
8bIPAXCEHUA KOHUeHmpayuu pacmeopos. Juccoyuauyua 3/1eKmpoaumos» u
«Peakiun noHHoro oomMeHa. BogopoiHbIil mokaszaTennby

KoHTpOJIBLHBIE BOTPOCHI

. Tuopamuasa meopusa pacmseopos MeHOesneesa.
. Inekmponumuyeckaa ouccoyuayusa. Teopusa AppeHuyca. CospemMeHHble

npedcmasseHuUs o0 OUCCOYUAUUU 3/1EKmposaumos.

. CmeneHb duccouyuayuu U KOHcmaHma ouccoyuayuu. JJuccoyuayus cusbHbIX

ucnabeoix 371eKMpOoAaumaoas. 3asucumocmes cmerneHu 6UCCOL{UOL{UU om
KOHCMAaHmel.

. CpaKmOpr, eq1uALwWUe HaO cmeweHUe pasHoeecuAd, eesluU4uHy KOHCmMaHmel u
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cmeneHu ouccoyuauuu.
5. Peakuuu uoHHo20 obmeHa, ycrnosue NpomeKaHus
6. Booa kak cnabbili anekmpoaum. MoHHoe npou3eedeHue 800bI
7. BoOOpoOHbIli nokazamero
8. OnpeodeneHue pH c nomouwbto UHOUKAGMOPOS.

JlabopaTopHas paboTa
Omnpenenenue pH pactBopoB. CMellleHHEe paBHOBECHS B PaCTBOpax CJIadbIx
AJIEKTPOJIUTOB

OmnbiT 1. OKpacka HEKOTOPBIX KUCIOTHO-OCHOBHBIX MHAMKATOPOB B KUCIOW,
HEUTpaJIbHOM U LIECIIOYHOU CPEJIE.

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

IIp.2: 10-15k. H,0 + 1x. NaOH + 2k. nakmyca.

OTMeTbTE OKpacKy MHIMKATOpa B KaXKA0W U3 Mpooupok. [Ipoaenaiite TOT ke ONbIT
C METWJIOBBIM OpaH)XEBbIM U (eHoi(pTarienHoM. Pe3ynbTaT ombiTa 0popMUTE B
BHJIE TAOJINIIBI.

Nunukarop WNuTepBan Okpacka HHIUKATOpa B Cpelie
nepexonaa v > > "
KHCJION HEUTpaabHOU MIEJTOYHON
okpacku, pH
Jlakmyc 5,0-8,0
MeTunoBbIi 3,1-4,4
OpanxeBblit
®denondranenH 8,0-9,8

Omnbit 2. [Ipubnmxennoe onpenenenue pH pacTBopa ¢ NOMONIBIO YHUBEPCATBHOM
WHJUKATOPHOU Oymaru.

Hanecure Ha MOJOCKY YHHMBEPCAJIBHOM MHIMKATOpHOM Oymarm 1-2 kamiu
UCIIBITYyeMOro pactBopa. HemeqneHHO cpaBHHUTE OKpAacKy MOKpPOW IOJOCKH CO
IIKaJIOM I[BETOB, KOTOpas HaHeceHa Ha TmeHal. [lpubmmkéHHoe 3Hauenne pH
BHECHTE B TaOJIUILY:
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UcneiTyemele HCl | CH;COOH| NaOH NH,OH AlCl;
PacTBOPHI

NaHCO3

Bemnunna pH

OmnpIT 3. CMenieHne paBHOBECHS JIUCCOLMAITUN CIA00M KUCIIOTHI B MPUCYTCTBUU

COJIM STOU KHCIIOTHI.
IIp.1,2: mo 8-10k. p-pa CH;COOH + 2k. MmeTunopanx a.

IIp.1 — xoutponsHas. [Ip.2: + 2mkpur. CH3;COONa. CpaBHUTH OKpacky Ip.2 C
KOHTpOJbHOM. Hamucath ypaBHEHHWE AUCCOLMAIMM YKCYCHOM KHCJIOTBI H
O0OBSACHUTDH, KaK CMEIIAeTCsl 3TO paBHOBECHE MpH AoOaBiieHuu aneraT-uoHa? Kak

MEHSETCS [IPU OTOM KoHueHTpauus H' - nonos?

Oneitr 4. CwMmelieHue paBHOBECHS JUCCOIMALIMM  CJa0OTO OCHOBaHUSA B

MIPUCYTCTBUH COJIM 3TOTO OCHOBAHUS.
[Ip. 1,2: mo 8 -10k. p-pa NH,OH + 1x. dbenondranenna.

IIp.1 — xoutponpHasa. IIp.2 + 2mkpm. NH,Cl. CpaBHuTh OKpacky mnp.2 c
KOHTpOJbHOM. Hammcars ypaBHEHME OUCCOLMALMM THAPOKCHIA AMMOHUS U
OOBACHUTH, KAK CMEUIAETCS 3TO PABHOBECUE NPH JT0OABICHHUH HOHOB aMMOHMSI.

Kak mensercsa npu 3tom koHueHtpauus OH - nonos?

CuTyarmoHHEIE 33024

1. Kakue u3 nepe4ucsiieHHbIX 31€KMpPoaumos ouccoyuupyrom
cmyneHyamo? Hanuwume ypasHeHuUa ouccoyuayuu caabbix
3/1eKMpPoauUmMo8 0718 8CeX 803MOMCHbIX cmyreHel, u 0718 Kax ool
cocmasbme 8bIpaxeHue KOHCMaHMbIOUCCOUUayuu:

a) AI(OH)3 6) NaHSO3 B) HzSO4 F) H3BO3

2. C noMouw;bto KaKo20 8030elicmeusa MOMXCHO M08bICUMb 3HAYeHUe
KoHcmaHmeslouccoyuayuu caaboli naasukosol Kucaomeol:

a) pa30aBUTh PaCTBOP 0) mo6aBuTh KpucTasisl NaF
B) 100aBUTH KaIUTIO IIEJI0UN ') HarpeTh?

. Kakum cnocobom moxcHO ymeHbW UMb cmeneHb ouccoyuauyuu 3moeo
pacmeopa:a) pazbasume pacmeop 6) dobasumes Kpucmasnsael NaF

B) 100aBUTH KAIUTIO IIEI0YN ') HarpeTh?

. Cocmasbme ypagHeHuUA peaKkyuli UOHHO20 0bMeHa 8 MO1eKYAAPHOU,
nosHoluoHHoU u cokpaweHHol popme. Kakue u3 amux peakyuli He
npomeKkarom u no4emy?

a) FeSO,4 + BaCl, 0) Na,SO; + HCI B) AgNO; + KF

r) CH;COOH + Ca(OH), 1) AgNO; + NazPO, ¢) Zn(OH), + NaOH

. Yemy paseH pH pacmeopa, Komopsbili codepicum 10° mone KamuoHos
godopoda 8 1 n? Kakose xapakmep cpedbi? Kak 6ydym oKpaweHbsl 8 3mom
pacmeope nAaKMyc ugeHosngpmaneuH?
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6. Kakosa monapHas KoHUeHmpayus uoHoe H' 8 pacmeope Kuciomel, ecau
3HayeHue pH cocmasuno 4? Kak 6yoym okpaweHbl 8 53mom pacmeope
/IAKMYC UMemus108bil OpaH»cesbil ?

7. Kakosa monsapHaa KoHyeHmpayusa uoHos OH 8 pacmeope wesno4u,
ecausHavyeHue pOH cocmasusno 4?

3AHATHUE 8
Tema: [TAPOJIN3. IIPOTOJIMTUYECKOE PABHOBECHE.
OBPA3OBAHUME N PACTBOPEHUE OCAJIKOB.

[EJIb: ®opMupoBaHu€ MPEACTABICHUN O KOJWYECTBEHHBIX XapaKTEPUCTHUKAX
TUAPOJIN3a U TETEPOTCHHBIX Peakluid B pacTBOpax, akropax, BIMSIONIUX HA MX

PaBHOBCCHUC, U YMCHUA COCTABJIATh YPAaBHCHUA.

CTDVKTVDa 3aHATHA

1. ObcyxcoeHue meopemuyecKux npedcmassneHuli, ToOHAMuUU U 30KOHO8.
2. PeweHue cumyayuoHHbIX 30004 1o meme 3aHAMUA.
3. JlabopamopHaa paboma.

dopma KOHTPOJIS: COOECETOBAHUE 110 CUTYAIlMOHHBIM 3a/1auaM.

KoHTpOJBLHBIE BOMPOCHI

1. MoHamue «audponu3d». OCHOBHble CaAy4Yau euodponausda cosaeli: 2udpoau3 o
QHUOHY; N0 KAMUOHY; 110 KAMUOHY U GHUOHY. Kakue conu He nodsepzaaromcs
auoponusy? lMoyemy?

2. CmeneHb U KOHCMAHMa 2udponau3a. 3a8ucumocms cmerneHu 2udpoau3a om

ceolicmecnaboz2o sneKmpoauma, Komopsim 06pa3o8aHa cosne.

. CmeweHue pasHosgecus auoponu3a. Heobpamumeili 2udponus.

. Mpomonumuyeckaa meopus bpeHcmeda-/loypu.

. Obpa3osaHue u pacmeopeHue 0ca0Ko8 KaK YaCmHble Cay4au peakyuli UOHHO20

obmeHa. Pacmeopumocme. [lpoudsedeHue pacmeopumocmu. Ycnosue
0bpa3o0s8aHUA U pacmeopeHUs 0CA0KO8.

U AN W

JlabopartopHas pabora
Peakruu rugposnuza

Onbim 1. [udponus conedl.

[Tonb3ysch yHHUBEpPCATBLHON MHIMKATOPHOW Oymarol, ompeaenutbs pH pacTBopoB

coJIel, mpeasioKeHHbIX npenojaaaTeneM. [Ipubmmkénnoe 3HaueHue pH BHecTH B
18



Ta0IuILy:
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PactBop conmn pH PactBop commn pH
Alz(SO4)3 MgSO4
Na,S ZnSO,
N32C03 CH3COONH4
FCC13 N a3PO4

OnbIT 2. ['aponus cMecu cojiel ¢ MPOTUBOMOJIOKHBIM XapaKTEPOM CPEIbI
(TOJHBIN TUAPOIN3).

IIp.1: 5k. p-pa Al,(SO4); + Sk. p-pa Na,S = ocanok + ras.

IIp.2: 5k. p-pa Aly(SO4); + Sk. p-pa Na,CO; = ocafok + ras

OOBsICHUTH IPUUKMHY 00pa3oBaHMs ocaaka. HamucaTe ypaBHEHUs peakuuil B
MOJIEKYJIIPHON U HOHHOU (hopMe.

CI/ITVEU_II/IOHHI)IC 3aJa4un

. Cocmasbme MoseKynsapHble U UOHHbIE YypasHeHUA 2udpoau3a pocgpama Kanus,
xnopuda xcenesa (lll), cynepuma Kanuda, cynbgpuda Hampus, xa0puda
agMUHUA U auemama aMMOHUA.

. Kakas conb 2udponuzyemcsa no aHUoHy?

a) KCl; 0) Na;POy; B) ZnCl,; r) Fe(NO3);.

. Kakas conb 2udponuszyemcsa no KAMuUoHy?

a) K,S; 0) ZnSOy; B) Na,COs; r) CaSOs;.

. LLleno4Hyro peakyuto cpedsi umeem pacmeop:

a) AlCls; 0) Na,SOy; B) Na,S; ) Cry(S0Oy)s.

. Bpacmeope Kakoli conu nakmyc oKpaweH 8 po3o8bili ysem, a

geHongmaneuH —becysemeH?

a) N32803; 6) K3PO4, B) LINO3, F) FCC13.

. Hanuwume e8bipaxceHue KoOHcmMaHmMol 2udpoau3a gocgpama no emopoli
cmyneHu:HPO, >+ HOH <> H,PO, + OH . Kak oHa cesa3aHa ¢ K, pocopHoli
Kucaomel?

. Kakasa conb umeem Haubonbwyo cmeneHs 2uépou3a 8

pacmeope?a) Na,SO; 6) Na,CO; 8) Na,S 2)
NaF
. Tuoponu3 xnopuda antoMUHUA MOXCHO yCUaUuMb Npu:
a) noo6asnenun H'- noHOB; 0) no6aBnenuu OH™ - HOHOB;
B) OXJIAXK/ICHUH, T') YBEJIMUCHUH KOHIICHTPAIIUU pacTBOpa.

. Obpaszyemcs nu ocadok lioduda ceUHYA, ecaU paBHOBECHASA
KOHUeHmMpayua UoHO8 CBUHUQA 8 pacmeope pasHa 3,2 .10 mone/n, a
iodud-uoHoe — 3,5-10>mosnb/n?

10. BosmoxHa nu peakyua: |, BaC,0, + CaCl, = BaCl, + | CaC,0,?

lMoomeepoume ceoli 861800 3HayeHuUAMU [1P.
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3AHATHUE 9
Tema: OKMCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE PEAKIINN

HEJIb: ®opmMupoBaHue 3HAHUA TIO0  OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHLHBIM
peakuusM, YMEHHUS COCTaBJISITh YPaBHEHUS, OLICHUBATh KOJIMYECTBEHHBIE

XapaKTEPUCTHKU OKUCIIUTENIEH U BOCCTAHOBUTENEH.

CTDVKTVD& 3aHATHUA

1. BxoOHoU KoHMposb no meme «ludponus. [lpomonumuyeckoe
pasHosecue.ObpazosaHue U pacmeopeHue 0CaoKo8».

2. ObcyxcoeHue noHAMUU U 30KOHO8.

3. PeweHue cumyayuoHHbIX 30004 1o meme 3aHAMUA.

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

KoHTPOJIBLHBIE BOOPOCHI

1. OKucnumensHo-e0cCMaHoguUMenobHble peakyuu. lNoHAMue o6 oKucaeHuu u
goccmaHosneHuu. CmereHb OKUC/eHUA, Npasusa ee onpeodesneHus.

2. Okucnumenu. BoccmaHosumenu. Bewecmea, obnadarowue OB
dsolicmeeHHocmobto. ConpaxceHHble OB napel. CpasHeHue cusbl oKucaumenedl
u soccmaHosumesnedl.

. Tunesl OBP.

. CocmasneHue ypasHeHuli OBP memoodom 3sn1ekmpoHHo20 banaHca.
371eKMPOHHO- UOHHbIU Mmemod (uau memood noaypeaxkyudi).

5. CocmaeneHue ypagHeHul noaypeakyuli ¢ y4yacmuem UOHO8 MAP2aHUA U
xpoma, cepHolU u azomHol Kucsiom. CyMMUpPOBAHUE YpPABHEHUU C y4yemom
KoaghgpuyueHmos.

6. ®akmop  3KeusasieHMHOCMU 8  OKUC/AUMEsIbHO-80CCMAHOBUME1bHbIX
peakuyuax. MonapHaa macca sKkeusaseHma.

T

CuTyalnmoHHLIE 3aJ1a491

1.  Kak u3smeHsemca cmerneHb OKUC/AEHUA UEHMpPanbHO20 amoma 8
HuxcenpusedeHHbIx  nepexodax?  Kakol  npouecc  (oKucneHue  unu
80CCMaAHoO8BEHUE) npoucxooum npu smom?

a) H,S — S; 0) Fe,O; — Fe; B) CI' — ClOy;
r) SO, — SO;™; 1) MnO; — MnO,”; e) NH;— NO.
2. [lone3yace mabnuuyeli 3Ha4eHUl CMAHOAPMHbIX
80CCMAHOBUMEMbHbLIXITOMEHUUAI08, 0mBemosme Ha Cr1edyrujue 80Mnpocs:
a) KaKOW 13 METAJIOB SIBJISIETCS CAMBIM CUJIbHBIM BOCCTAHOBUTEJIEM?
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Na;

Ca;

Pb;
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0) KaKoi U3 NOHOB METAJIJIOB SIBJIICTCS CAMBIM CUJIbHBIM OKHCITUTENIEM?
Cu’": Ni%*; Ag"; Co™".

. Kakue u3 yka3zaHHbIx HUxe peakyuli omHocamca k OBP? Mpu
nosoxcumenbHoMomeeme yKaxcume OKUC/aUMesls U 80CCMAHOBUMEb,
onpedenume mun OBP (mexmoneKynapHele, BHYyMpPUMOeKynapHole,
peaxkyuu oucnponopyuoHUPOBAaHUS).

a) /n + HzSO4 = ZHSO4 + Hz,

6) N32C03 + S102 = Na25i03 + COZ,

B) K2Cr207 +3 KzSOg, +4 H2$O4 = CI'Q(SO4)3 +4 KQSO4 +4 HZO,

F) 2 KZHPO4 = K4P207 + HQO,

I[) NH4NO3 = Nzo +2 Hzo;

e) 3 KQMHO4 +2 H20 =2 KMHO4 + MHOQ + 4 KOH.

. Ucnonb3ysa UOHHO-3/1eKMPOHHLIU Memood, cocmasbme ypasHeHUs
nonypeakyuliona 0aHHbIX nNpespauweHud.

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

2- - 2+
SO, ., pH > 7 ) H<7
B0 oM o7 588 MY
4 2 4
x®)NO —> N ,pH<7 3)Cr O - Cr'*, pH< 7
2 2

3 7

I/I) 02 —> HzOz, pH <7 K) H202 —> HQO, pH <7

. YpasHsatime OBP UOHHO-3/1eKMPOHHbIM MEMOOOM:

a) KQCI'207 + HzOz + HQSO4 —> CI’z(SO4)3 + Oz + KzSO4 + HQO;
6) Cr(OH)3 + H202 + NaOH — NHQCI'O4 + HQO,

B) KMIIO4 + KNOZ + H2S04 — MHSO4 + KNO3 + KZSO4 + Hzo;
F) H2$O4 (xommy) T Al = AIQ(SO4)3 + HQST + HzO,

):[) H202 + KMHO4 + HQSO4 — MHSO4 + Oz + KzSO4 + Hzo,

e) HNO3 + H202 —> N02 + HQO + 02,

*K) KI + H,SOy (ko) = K3SO4 + SO, + I, + H,O.

. Yemy pasHa MmonapHaa macca sKeusasneHmMa HUmMpuUma KasuA 8
peakyuu:KMnO, + KNO, + H,SO, - MnSO, + KNO; + K>;SO,4 + H,0
a); 6) v e)M; ) M7

3 2 5

. Yemy pasHa MosApHAA MACca 3K8UBAAeHMa cepHoli Kucsiomel 8
peakyuu:Kl + H,SOy4 (vony) = K:SO4 + SO, + 1, + H,0
a)M; 6) M 8) M; 2) M2

3 4 2
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3AHATHUE 10 .
Tema: XUMMA KOMIIUIEKCHBIX COEJVMHEHNN

HEJIb: ®opmupoBanue 3HaHUM MO KIacCU(PHUKAIIMU, CTPOCHHUIO W JUCCOIMAIIAN
KOMIUICKCHBIX ~COCTWHEHWH, HABBIKOB COCTaBJICHHUs (GOopMyT U Ha3BaHWM,
HaMuCcaHusl YPaBHEHUI U MPOBEACHUS PEakinii 00pa30BaHUs U Pa3pyILICHUS.

CTDVKTVD& 3aHATHIA

1. BxoOHOU KOHMpOosb no meme « OKUCAUMENbHO-80CCMAHOBUME/IbHbIE PEAKUUU Y.
2. ObcyxcoeHue meopemu4eckux npedcmasneHul, NoHAMuUU U 30KOHO8.

3. PeweHue cumyayuoHHbIX 30004 1o meme 3aHAMUA.

4. JlabopamopHasa paboma.

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

KOHTDOJIBHI)IC BOIIPOCHI

1. CmpoeHue KomnneKcHbix coeduHeHul. Budesl xumuyeckol ceasu 8 KC.

2. Knaccugpukayusa KomnaeKkcHoix coeduHeHUl rno 3apA0y KOMIMAEeKCHO20 UOHQ,
muny nu2aH008, UOHY 8HewHel cghepel.

3. Homenknamypa KC.

4. OcHosHble criocobol nonyveHus KC.

5. Auccoyuayua KC. KoHcmaHma HecmoUKocmu, ee 8blpaxceHue U CMbICA.

6. PeaKyuu uoHHo2o obmeHa c yuacmuem KC.

JlaGoparopHas padbora
[Toyduenue u pa3pyuieHne KOMIUICKCOB

Omnpit 1. [Tonyuenue u pazpymenue rugpokcokomiiekcoB Al(I) u Zn(ID).

IIp.1: 3-4x. p-pa AICl; + n/k 2H. p-p NaOH = ocamok + uz6. p-pa NaOH =

pacTBop.

IIp.2: 3-4k. p-pa ZnSO, + n/k 2H. p-p NaOH = ocagok + u30. p-pa NaOH =

pactBop. K conepxxumomy mnp.1,2 npudasuth n/k HCI 10 oOpa3oBaHus 0caakoB.
CocTaBUTh YpaBHEHHUSI PEAKIUN TMOJYYEHHUS THUAPOKCHUIIOB ATIOMHHHUS U

IMHKa W WX pacTBOpEHUs B M30bITKE IIeIoYyd ¢  oOpa3oBaHHEM

IMAPOKCOKOMILIEKCOB. CocTaBUTh ypaBHEHMs peakuuid paspymenus KC.

OOBACHUTH TPUYUHY pa3pyLICHHUS.

OmnbiT 2. [TonyueHue u pazpylieHue aMUHOKOMILIEKca cepedpa.

IIp.1,2: mo 3-4x. p-pa AgNO; + 1-2k. p-pa NaCl = ocanok + n/k p-p NH; =
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pactBop. IIp.1: + 1-2k. p-pa KI = ocanok. IIp.2: + 2-3k. p-pa HNO; = ocanok.
CocTaBUTh ypaBHEHUS peaklUid MOTyYEHUs] aMUHOKOMILIEKca cepedpa u ero

pa3pyuieHust. OOBSICHUTH IPUUUHY Pa3pyILICHHUS.

OmnbIT 3. [Tonydenue u pa3pylieHue anuaokomiiekcon xkemnesa (111).

IIp.1,2: mo 3-4k. p-pa FeCl; + no 3-4k. p-pa KCNS = p-p kpoBaBO-KpacHOTo

ngera. [Ip.1 + o/ p-p NH,4F, np.2 + n/k p-p H,C,O4 1o obecriBeunBanmsI.
CocTaBUTh  ypaBHEHUsT  peakuuid  o0pa3oBaHUST W pa3pyLICHUS

THOLMAHATHOTO KOMIUIEKCA JKejiesa, yduTs, uto K.4. Fe’'= 6, a JeHTaTHOCTH

maraunoB CNS™ u F pasua 1, C,0,” paBra 2. OGBSCHHTb pa3pylIcHHE

OKpAaIlIEHHOTO  THOLIMAHATHOTO KOMIUIEKCa M 0oOpa3oBaHuMEe  OECIBETHBIX
(PTOPUIHOTO U OKCATATHOI'O KOMILIIEKCOB.

CuTyarnmoHHEIE 32J1a91

1. [lna HuxcenpuseoeHHbIX KOMIMAEKCHbIX CcoeOuHeHul onpedenaums 3apAao
KOMI/1eKCHO20 UOHA, CMereHb OKUCAeHUA KoMraekcoobpasosamensa u e2o KUY,
0eHmamHocme /1U2aHO08.

a) K[AgCl]; 1) [Cr(H,0)6]Cls; n) [Cr(H,NCH,CH,NH,)3]Cls;
0) Naz[Fe(C,04)3]; e) [Pt(NH3)s]Cly; k) [Co(H,0)4CL,];

B) K;[Fe(CNS)s]; k) [Cr(H,0),4Cl,]Cl; ) [Pt(NH;),Cl].

1) Naz[Co(NO,)s]; 3) [CoH,O(NH;)4,CN]Br;

2. Kakue u3 HuxcenpusedeHHbIX MOsEKys UAu UOHO8 He Mo2ym 8biICmyrname 8
Kayecmee /u2aHo08 U Nno Kakol npu4uHe?

a) NHj; 0) NH,"; B) K'; r) CH,.

3. U3 HuxmenpusedeHHbIX MO/EKYsA U UOHO8 Zn*, K', CI, NH; cocmasume
KOOPOUHAUUOHHbIE  (pOpMYysbl  KOMIMAEKCHbIX CcoeOUHeHUll KamuoOHHO20,
QHUOHHO20 U 3n1eKmpoHelimpansbHo20 muna (5 coeduHeHul).

4. Cocmasumb ypasHeHUA peakyuli pacmeopeHua Fe(OH); 8 ocgopHol,
wasenesoli u GmoposodopodHoll Kucaomax. [lpu HanucaHuu ¢Gopmyn

KOMI/EKCHbIX COeOUHeHUl yYecmb, Ymo 0eHmamHocme au2aH0o8 pasHaz PO
3-

- . ]
3, CO” -2, F — 1. K kakoMy THIly OTHOCATCS IOJYYEHHbIE KOMIUIEKCHBIE
2 4

COCIMHEHMS?

5. Knaccuguyuposame coeduHeHus 8 3a0aHuu 1 rno 3apA0y KOMMNAEKCHO20 UOHA
U 0amb ux T[OAHbIE HA38AHUA 8 coomeemcmsauu € HOMeEHKAamypolu
KOMI/AEKCHbIX coeOUuHeHU.

6. Kakue u3 coeduHeHul 3a0aHuu 1 He omHocamcsa K ayudokomrnekcam? Kakue
AB/AOMCA KOMIeKCaMu CMewaHHo20 muna?

7.  KomnneKcHole coeduHeHuA 4Yacmo obpa3yromca 8 pe3ysbmame 08yxX
nocnedosamesnbHbIX Npespau,eHul:

1) peakyua uoHHo20 obmeHa ¢ obpa3osaHueMm ocadKa mpyoOHopacmaeopumol
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conu; 2) pacmeopeHue ocadka 8 usbbimke ocadumerns.

CocTaBbT€ B COOTBETCTBUU C ATOM CXEMOU CIIEAYIOIINE YPABHEHUS PEAKITHIA:
a) AgNO3 + KI (u36) —> 6) SHCIZ + NaOH (m36) I[) B1C13 + KI (m36) —
B) Hg(NO3); + KI (155 > 1) AgNO3 + Na,S,03 456y —

Cocmasbme ypasHeHUA nepsuvHol U emopuy4Hol ouccoyuayuu KOMMAeKkcos
[Ag(NH:),]Cl u K,[Cd(CN),]. Mpusedume sbipaxceHUa KOHCMAHM HecmoUlKocmu.
a) Kakas cmadusa ouccoyuayuu — nep8u4Has usau 8mopu4yHasa — npomexkaem
Heobpamumo u noyemy?

0) KaKo¥ U3 KOMIUICKCOB TPYAHEE Pa3pyIIUTh?

3AHATHUE 11
Tema: XUMUSA P-DJIEMEHTOB. I'AJIOT'EHBI.

EJIb: ®opmupoBaHue 3HaHUHN 0 cIOCO0aX MOJIYYEHUS U XUMHUUYECKUX CBOMCTBAX,
HABBIKOB KaUE€CTBEHHBIX PEaKIINil 1 0e30MacHON pabOThI C BEIIECTBAMHU.

CTpVyKTYpa 3aHATHS

1. BXxoOHOU KOHMpPOosb no meme « XUMusA KOMI/EKCHbIX COeOUHEeHU U ».

2. ObcyxoeHue ceolicme u3yyaemsix coeOuHeHul u npasusa pabomesl ¢ HUMU.
3. PeweHue cumyayuoHHbIX 30004 1o meme 3aHAMUA.

4. JlabopamopHasa paboma.

dopma KOHTPOJIS: cOOECeIOBAaHKE 110 CUTYAIlMOHHBIM 3aa4am.

KoHTPOJIBLHBIE BOOPOCHI

. Obwaa xapakmepucmukKa 2asnozeHos. [1onoxeHue 2a5102eH08 8
nepuodu4ecKoli cucmeme. CmpoeHue 31eKmpPOHHbIX 060/104eK amomos.
SneKkmpoHHO- epaghuyeckue hopmynbl AMOMO8 371eMeHMO8, NMpPoAsaaemeole
cmerneHu OKUC/IeHUS.

lMpocmele sewecmea. Xnop. Pusuveckue ceolicmea, criocobol noay4eHus.
Xumuueckue ceolicmesa.

Xnoposodopod. XnoposodopodHaa Kucsioma, Xaopuldsl. Yuacmue 8 OBP.
CpasHumenoHas Xapakmepucmuka 80CCMAHOBUMESTbHbIX ceolicms
2as102eHU0-uoHo8. KayecmeeHHble peakyuu Ha 20/102eHUO-UOHbI.

. KucnopooHslie  coeduHeHusA  xna0pa:  XA0pHOBAMUCMAA,  X/J0pPUCMAA,
X/10pPHOBAMASA, X/I0PHAA KUC/AOMSbI, UX CUAA U OKUCAUMeEsbHAA CrocobHOCMeb.
. TexHuKa 6e3zonacHocmu npu pabome ¢ Kucaomamul.
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JlaGoparopHas padora
CpaBHEHHE OKHUCIUTEIBPHON aKTUBHOCTH TAJIOTEHOB U KAY€CTBEHHBIC PEAKITUU

OmnbiT 1. PacTBOprMOCTE OpoMa U 0/1a B OPTaHUYECKUX PACTBOPHUTEIISX.

IIp.1: 2-3 k. OpoMHOW BOABI pa30aBUTh BOJON IO OJICTHO-)KEITOM OKPACKH,
nmpuOaBuTh 5-6 K. oOpraHmdeckoro pactBoputens (OeH30m, xiopodopm),
MHTEHCUBHO BCTPSIXHYTh, JaTh OTCTOATHCSA. HaOmromaTe OKpacky OpraHuyecKoro
CJ051.

[Ip.2: TloBTOpPUTH OMBIT, 3aMEHUB OpPOMHYIO BOAY HOAHOU BOAOH. OOBSCHUTH,
noueMy OpoM U HoJ1 epexoAsaT U3 BOAHOTO CJIOSI B OPraHUYECKUM.

OnbiT 2. CpaBHEHHE OKUCIUTEIBHOM AKTMBHOCTH TaJOI€HOB B pPEaKIUAX HX
B3aMMHOT'O BBITECHEHMUS.

IIp.1: 1-2 k. p-pa KI + 5-6 k. H,O + 2-3 k. OpomHOIi BOJIbI + 5-6 K. OPraHM4ECcKOro
pactBopuresisa. UTHTEHCUBHO BCTPSIXHYTh U 1aTh OTCTOAThCS. HalmtomaTe okpacky
OpPraHU4eCKOro CJOA.

IIp.2. TloBroputes ombiT (Ilp.1), 3amenuB p-p KI Ha KBr u 6pomHyro Bomy Ha
WOJIHYIO.

[1p. 3: IloBTOpPUTH OMBIT (TIp 2), 3aMEHUB OPOMHYIO BOJly Ha 1 K p-pa XJiopamMHuHa U
I X cepHOIl KMCIOTHI.

Ha ocHOBaHMM OKpacku €0l OPraHUYECKOT0 PACTBOPUTENS YKAXKUTE, KAKOU
OPOAYKT peaklMHU NepexoquT B opraHudeckyro ¢aszy. CocTaBbTe ypaBHEHHE
peakimu. PacrionoxuTe rajmoreHbl B psl MO UX YOBIBAIOMICH OKHCIUTEIHLHOU
AKTUBHOCTH.

OmnbIT 3. KauecTBEeHHBIE pEAKIINY HA TaJIOT€HUI-UOHBI.
IIp.1: 2-3 k. p-pa KCI + 1k. p-pa AgNO;3; = ocanoxk.
IIp.2: 2-3 k. p-pa KBr + 1k. p-pa AgNO; = ocanok.
IIp.3: 2-3 k. p-pa KI + 1k. p-pa AgNO; = ocanok.

VYka3aTh LIBET OCaJKOB U COCTAaBUTb YpaBHEHMs (MOJIEKYJIIpHAs U MOHHAas

dbopma) peakiuii.

OmnbiT 4. CpaBHEHUE BOCCTAHOBUTEIbHBIX CBOWCTB raJION€HUI-HOHOB.

IIp.1: 1-2 k. p-pa KI + 5-6 k. HO + 2-3 k. p-pa FeCl; + 2-3 k. opraanueckoro
pactBopureniss. UHTEHCUBHO BCTPAXHYTh, 1aTh OTCTOSITHCS M HAOJIOMATh OKPACKY
OpPraHU4eCKOro CJOA.

[Ip. 2. IloBroputh omeiT, 3ameHuB p-p KI ma KBr. B kakoit mpobupke
OpraHUYeCKU pacTBOPUTENL OKpacuTcs? COCTaBUTh YPABHEHHE PEAKIIMH.

CI/ITV&III/IOHHBIG 3aja4dun

1. YcmaHosume coomeemcmeue 31eKmpoHHOU (hopMysbl U cmerneHu
oKucneHuAap-anemeHmos VIl epynnobi:
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1) Br'; 3) Br*?; a) 4s%4p*; B) 4s°4p°;

2) CI*; 4) CI'; 6) 2s°2p°; r) 3s73p”.
2. B pe3ynbmame KaKol peakyuu 8bioessiemcs

Kucnopod?a) F, + H,O - 6) Cl, + H,O -

B) Br, + Hzo - F) L+ Hzo —

3. Kakol u3 2asnoeeHuUo-uoHos obsaadaem HaumeHbuwel
80CCMAHOBUMENbHOUAKMUBHOCMbIO:

a) XJOPUA-HOH; 0) pTopun-uoH;
B) MOJU/I-HOH,; ) GpOMUI-HOH.
4. B peaynbmame Kakol peakyuu MOXHO 10s1y4Umeb X/0PHYIO
kucnomy?a) Cl,0 + H,O - 6) ClO, + H,O0 >
B) C1207 + HQO — F) C12 + H20 —

5. YemaHosums coomeemcmeue mex0y Ha38aHUem Kucaomel U gpopmynoli ee
conu:

1. XnoposodopodHas a) KCIO;
2. XnopHosamucmas 6) KCIO,
3. XnopHas 8) KCIO,
4. Xnopucmas 2) KCIO
5. XnopHosamas 0) KCI

6. B KaKOM cayyae udem npoyecc oOKUCAeHUA:
a) Cl, — HCIO; 0) ClIO, — CI; B) ClIO; — Cl;; 1) HCIO — CI.
7. YpasHalime peakyuu UOHHO-3/1eKMPOHHbIM MeMoOoM (Memod
nonypeakyuti).a) As + NaClO + NaOH-» NasAsO, + NaCl + H,0;
6) C12 + 1, + Hzo — HCI + HIO3,
B) NaFeO, + Cl, + NaOH — Na,FeO, + NaCl + H,O0.
8. Kakas conb npu 0obasaeHuu pacmeopa Humpama cepebpa obpazyem
HenmolliocadoK?
a) KF; 0) KCI; B) KBr; r) KL

3AHATHUE 12
Tema: P-OJIEMEHTDBI VI I'PYIIIIbBI (XAJIBKOT'EHEBI).

EJIb: ®opmupoBaHue 3HaHUN 0 CrIOcO0ax MOTYYEHUS] U XMMUYECKUX CBOMCTBAX,
HAaBBIKOB KQU€CTBEHHBIX PEAKITUN U 0€30MacHON paboThI C BEIIECTBAMHU.

CTpyKTYpa 3aHATUS

1. ObcyxcoeHue ceolicme usyvyaemsix coeduHeHUU u npasusa pabomei ¢ HUMU.

2. PeweHue cumyauyUuoHHbIX 30004 10 meme 3aHAMUS.
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3. J/labopamopHas paboma.

dopMa KOHTPOJIS: CO6€C€I[OB3HI/IG 10 CUTYAallMOHHBIM 3aJiavdaM.

KOHTDOJ'IBHI)IC BOIIPOCHI

1. lMonoxceHue xanbKozceHo8 8  nepuooudyeckoli cucmeme. CmpoeHue

3/1eKMPOHHbIX 0607104eK aMoMOo8. IAeKMpPOHHO-2pagu4eckKue Gopmysi

amomos 371eMeHmMo8, NposAsaaemMole cmerneHu OKUC/AEHU.

lMpocmeie sewecmea. JlabopamopHsie criocobbl nosay4eHUs KUCMopooa.

3. BoOopoOHble coeduHeHUs xasnbko2eHos. /labopamopHbie crnocobei
nosy4yeHusceposooopoda. lpomonaumuyeckue ceolicmea. Yvacmue e OBP.

4. [lMepokcud sodopoda u ez2o yyacmue 8 OBP. YpasHusaHue OBP memoodom
nonypeakyuli (31eKMpoHHO-UOHHbIM Memoodom).

5. CoeOuHeHus cepsbi 8 nonoxcumernsHsix CO. OKcud cepsi (1V), cepHucmas
Kucaoma u ee conu (cynsghumel). MonyvyeHue, xumuyeckue ceolicmaa.
Okcup cepsl (VI). [lonmyuenune, XuMrdecKkue CBOMCTBA.

6. KoHUeHmpuposaHHaA u pa3baesneHHAs cepHAa KUCA0ma u ee conu (cynosgamel).

N

[IpoTonutuueckue cBoiicTBa, yuactue B OBP.
7. Tuocynegpam Hampusa. CmpoeHue, rnoayyeHue u peakyuu co ce0b600HbIMU
2as7102eHamu.

JlaGopartopHas pabota
CBolicTBa IEpoOKCUIa BOJOPOAA U COCIMHEHNM cephl. KaueCcTBEHHBIE peaKIny.

OmnbiT 1. KauecTBeHHas peakuusi Ha Cylb(UI-UOH.
IIp.1: 2-3 k. p-pa Na,S + 1k. p-pa PbNO; = ocazoxk.

VYka3aTh 1BET OcCajJika M COCTaBUTh YpaBHEHUE peakuuu (MOJIEKyJspHas U
noHHas Ghopma).
OmnbIT 2. BoccTaHOBUTEIbHBIE CBOMCTBA CYJIb(PUI-UOHA.
I-2 k. p-pa K,Cr,0O; + 3-4 x. H,SO, + n\k p-p Na,S 10 u3MeHEHHS OKpacKu
pactBopa u ero noMmyTHeHus. CocTaBUTh ypaBHEHHE okuciieHuss H,S 1mo cepsbl,
MPUHSB BO BHUMAHWE, YTO JUXPOMAT Kajus BOCCTaHABIMBAETCA MO Cylbdata
xpoma (III).
Onbim 3. OB ceolicmsea nepokcuda 8000p00a.

Ip. 1: 3-4 x. p-pa KMnO, + 3-4 x. H,SO, + n/x H,0, 1o obeciiBeurBaHus.
IIp. 2: 1-2 k. p-pa K1 + 3-4 x. H,SO, + 1-2 k. H,O, = okpacka.
CocTraBuTh ypaBHEHUS peakiui, ycranoBuTh pyHkuuio H,O, B 060ux ciydasx.
OmnnbIt 4. [Tonyuenue SO,, H,SO;5 1 u3yueHue ux CBOMCTB (IEMOHCTpALIHS).
B xonGy Bropua Baectu 3-4 r. cynbura HaTpus u npuiauBaTh mo Kamwisim HySOy,
Ha0I0AaTh BeIIETIEHUE cCEpHUCTOrO ra3za. Mccnegosars cBoiictBa SOy:
a) OMYCTUTh ra300TBOAHYIO TPYOKY B KOJIOY C BOJIOM, IpomyckaTh ras 1-2 MuH.,
IPOBEPUTH PEAKLIUIO CPEJIbI C TOMOLIBIO0 UHAUKATOPA;
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0) IIp.1: 5-6 k. 6poMHOI BOABI + SOyryy). HabmronaTe H3MEHEHNE OKPACKHU;
B) IIp.2: 5-6 k. p-pa Na,S + SOy 4. Habmonare momyTHeHue pactaopa.

CocraBuTh ypaBHEHUs peakumii: noimydeHus SO,; B3aumonencteus SO, ¢
BOJIOM M CTYIEHYATOM AMCCOLIMAIMA CEPHUCTOM KUCIOTHI (BBINHUCATH 3HAYCHUS
(K,); B3aumopetictBus ¢ Br,; B3aumoaeiictBus ¢ Na,S.
OnbiT 5. B3aumopeiicTBue KOHIIEHTpUpOBaHHOM u paszbasienHoin H,SO, c
MeTaJlJIaMH.
IIp.1: 2-3 mxpur. Al + 5-6 x. HySOy (pass), HarpeTs. Habmonate BblaeIcHUE rasa.
IIp.2: 2-3 mxpur. Al + 5-6 k. HySOy («ouy ), HarpeTs. K oTBEpCTHIO TOAHECTH
¢unbpTpoBasibHYIO OyMary, cModeHHyio p-pom Pb(NO;),. Habmonate oOpa3zoBanue
TeMHOro natHa. Hanucath ypaBHEHMS BCeX MPOTEKAOMUX peakiuil. OeHUTh
okucauTenbHble cBoricTBa H,SO4 KOHLEHTpUPOBAHHOW M pa3daBieHHOU. UTo
OyJieT, eciii BMECTO aJIIOMUHUS B3STh ME/Ib?

Onbim 6. Ceolicmea muocynsghama Hampus.

[Ip.1: 5-6 k. p-pa Na,S,0; + 2-3 k. p-pa HCIl. Habntonate momyTHEeHHE U
nocTeneHHoe 00pa3oBaHUE OCaIKa.
[Ip.2: 5-6 . I, + /k p-p Na,S,0; no obecuBeunBanus pacrsopa. Hanucartpb
ypaBHEHUS TPOTEKAIOIINX PEAKIIHA.

CutyaimoHHbIe 33/1a4U

1. YemaHosume coomeemcmeaue 31eKmpoHHOU (hopMysbl U cmereHu
oKucneHuap-anemeHmos VI apynneol:
DS*;  3)Te%  5)Se”: a)3s’3p’;  B)3s3p% @) 5s75p’;
2)Se™;  4)S™  6)S™ 6) 4s’4p® ) 4s%4p”; e) 3s%3p”.
2. CocmasbmeypasHeHUA XUMUYECKUX peakyuli, 8 Komopbix
ceposodopodnoanou,aemcs:
a) pacTBOPOM IIEJIOYH;
0) pacTBOpOM HOJa;
B) IIOJIKUCJICHHBIM PaCTBOPOM JUXpOMaTa Kajusl.
[TpoBenuTe KiaccuUKAINIO YKA3aHHBIX PEAKITHA.

3. g)Kgng/SESI)QH;Ge udem n;:oqecc eoccmaH%%edcgg; SO :

B) H,S — S; NSO*—s0™
2 3 4 6
4. YpasHaiime OBP memoodom noaypeakyul:
a) KMnO, + H,0, + H,SO, - MnSO, + O, + K,SO, + H,O
6) HNO; + H,O, —» NO, + H,O + O,
B) H202 + AgZO - Ag + HzO + 02
F) FCSO4 + H202 + HzSO4 —> FCQ(SO4)3 + Hzo
I[) KI + H202 + HZSO4 >+ KzSO4 + Hzo
5. B KaKoMm cayyae peakyua He803MOMCHA ?
a) H2504 (kony.) + Hg; 6) H2504 (pas6.) + Cr;
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6) H2$O4 (KoHY.) + AU,' 2) HZSO4 (pas6.) + Fe.

6. Kakoe cepycodepxcaujee coeOuHeHUe obpasyemca 8 pesysbmame peakyuu:
KI + HZSO4 (KOHH) = KQSO4 +...+L+ H20
a) H,SOx; 0)S; B) SO»; r) H,S.

7. B peakyuu H,SO (xony) + Al = Aly(S04)3 + HST + H,0 KoagpgpuyueHm npu
Kucnome:
a) 30; 0)5; B) 3; r) 15.

8. Kakas u3 coneli He 2udponaulyemcsa?
a) K,SOy; 0) (NH4),SOy; B) FeSOy; 1) Cry(SOy)3.

9. Kakas uz coneli npu 2udponuze byoem umems camyto 60abWYH0 8eUYUHY
pH?a) Na,SOs;; 6) NaSO,; 8) Na,S; 2) (NH,),S.

10. B pe3ynemame 2udposau3a cyabuma Kanusa obpasyemcs:
a) CepHUCTasl KHCIIOTa U BOJIA; 0) ruAPOCYIb(UT KaNHs U IIET0Yb;
B) okcuj cepsl (IV), Bosa u menous; r) okcun cepsl (IV) u Boga.

3AHATHUE 13
Tema: P-OJIEMEHTDBI V I'PVIIIIBIL

LEJIb: ®opmupoBaHre 3HaAHUI O criocOo0ax MOJYyYEHUS U XUMUYECKUX CBOMCTBAX,
HABBIKOB KaUE€CTBEHHBIX peaKIuii 1 0e30MacHON paboThI C BEIIECTBAMHU

. CTpyKTYpa 3aHATUS

1. BxoOHOU KOHMpPoab no memam «lano2eHsi» U «XanbKO2EeHbI».

2. ObcyxoeHue csolicme usydyaembix coeOuHeHul u npasuna pabomel ¢ HUMU.
3. PeweHue cumyayuoHHbIX 30004 110 meme 3aHAMUA.

4. JlabopamopHasa paboma.

dopmMa KOHTPOJIS: CO6€CCI[OBaHI/Ie I10 CUTYyallMOHHBIM 3a/1a4aM.

KoHTPOJIBLHBIE BOOPOCHI

1. Obwas xapakmepucmuka p-asnemeHmos V epynmoi. 371EKMpPOHHbIE U
3/1eKMPOHO- 2paghuyecKkue opmysibl, B03MOXCHbIE CMerneHuU OKUC/AEHUS.
A3om, criocobbinonyyeHus, husu4eckue u xumuyeckue ceoticmaa.

2. Mony4yeHue u ceolicmea ammuaKka. KayecmeeHHaA peakyus Ha KAmuoH

ammoHusA. Tepmu4vecKkoe pasnoxceHue conedll.

. Knaccugukayus okcudoos azoma. Peakyuu c 8o0oli u wesno4amul.

A30mHaa Kucaoma u Humpamel. OKucaumersbHble ceolicmea. TexHUKa
6e3onacHocmu U npasuna XpaHeHUsA. Peakuyuu mepmMu4yeckKozo pPa3zsoxeHus
HUMpamos.

5. Asomucmasa Kucaoma u Humpumel. OKUC/aAUMesnbHO-80CCMAHOBUMENbHAA

0solicmeeHHOCMb. KauecmeeHHaA peakyusa Ha Humpum.
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6. ®ocgop. AnnomponHslie moougukayuu. OKculdel. Kucaomel. OCHOBHOCMb
Kucaom. CmpyKmypHsie ¢popmynsl. HazsaHusa conell. Fudponus gpocchamos.

7. buonoeuvyeckaa ponb aszoma u ocgopa. [lpumeHeHue coeduHeHuUll 8
meouyuHe u xo3aticmae.

JlabopaTopHas paboTa
[Tonydenue u cBOMCTBA coeuHeHn a3zoTa. ['uaponms docdatos.

OmnbIt 1. [TonyyeHne aMmMuaka v U3y4€HUE €T0 CBOMCTB (IEMOHCTpALus).
PaBubie 00BeMbI nopomikooOpasHeix (NH,),SO, u Ca(OH), pactepeTs B CTynKe,
BHECTH B NPOOUPKY C Tra300TBOAHOW TpyOKoW, HarpeTh. [lokazaTh Hamuuue
aMMUaKa B BbIIEJIAIOIIEMCS Ta3e:

a) cenaxcHol nakmycosol bymaxcKou;

0) NOJTHECTU CTEKJISTHHYIO MaJ04YKy, CMOYEHHYIO KOHII. XJIOPOBOJAOPOIHON

KHCJIOTOM, HAOIIOAATh BBIACICHUE OCJIOTO «JIhIMaY.

CobOparb razoo0Opa3Hbli amMMUak B MpOOHMPKY M J0Ka3aTb €ro XOPOUIYIO
pacTBOpUMOCTh B Bojie. COCTaBUTh YpaBHEHMs PEAKLMi MOJIYyYCHUs] aMMHaKa, ero
B3aumoierictBus ¢ HCI, nuccouuaiiuu B BOIHOM pacTBOpE.
Omnbit 2. [Tonmyuenne NO 1 uzydeHue ero CBOMCTB.

B kon0y Bropua BHectn mMemnyro ctpyxkky u p-p HNO; (1:1), Harpers. Yepes
ra3ooTBOJHYI0 TpyOKy coOpaTh ra3 B IWIMHAP, HAMOJHEHHBIH BOJON U
MOMEIIICHHBIA BBEepX AHOM B yaimiky ¢ Boaod. OtMmeruth 1BeT NO. CHATb
CTEKJISSHHYIO TUUIACTHUHKY, 3aKpBIBAIOIIYI0 OTBEPCTHE IHJIUHIpA, U HaOIIOJaTh 3a
U3MEHEHUEM OKpPACKU ra3a. BHOBb HAKpBITh LUIMHIP CTEKJISIHHOM IUIACTUHKOM,
SHEPrUYHO BCTPSAXHYTh. BcnencrBue pactBopeHuss NO, B Bojae, B UMIUHIPE
oOpasyeTcsi BakyyM, U TUIACTUHKA IUIOTHO MPWKUMAETCS K OTBepCTHiO. M3yunTh
CBOMCTBa 00pa30BABIIETOCS PACTBOPA:

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

[1p.2: 3-4 k. p-pa KMnO, + m/k p-p u3 mumHIpa 10 00eCIBEUNBAHUS.

CocTaBuTh ypaBHEHUS CIEAYIOMIMX peakiuil: a) B3aumoaeiicteust HNO; ¢ mepio;
0) okucinenust NO Ha Bo3ayxe; B) pactBopeHusi NO, B BOJ€C; T) B3aUMOJCHCTBUS
KMnO, co cmecbto aByx kucinoT: HNO, u HNO:s.

OmnbIT 3. OB ABONCTBEHHOCTH COJIEH a30TUCTON KHUCIOTHI.

[Ip.1: 3-4 k. p-pa KMnOy + 2-3x. H,SO4 + 1/k p-pa KNO, 10 obeciiBeunBanus.
[Ip.2: 1-2 k. p-pa KI + 2-3k. H,SO,4 + 3-4k. p-pa KNO,. Jlokaxxute obpa3oBaHue
CBOOOHOTO H0/1a: a) peakiuen ¢ Kpaxmaaom, 0) SIKCTpaKIMe opraHuueCKuM
pactBoputesieM. CocTaBbTE ypaBHEHHS MPOTEKAIOIIUX PEAKIIUA U yCTAaHOBUTE
(GYHKIMIO HUTPUT-UOHA B O00MX CITyYasix.

OnbiT 4. IloBenenue coneit ¢GocPopHON KHCIOTHI B BOJHBIX PACTBOpPAX.
VYcraHoBuTh peakuuto cpenpl u BennunHy pH B pactBopax Na;PO, Na,HPO,,
NaH,PO, ¢ nomoipio HHAUKATOPOB JlakMyca, GpeHondTarernHa U YHUBEPCATbHOM
uHAMKaTOpHOW Oymaru. CocTaBUTh HEOOXOJMMBIE YpPAaBHEHHUS XMMHYECKUX
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PaBHOBECHI.
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CI/ITVaHI/IOHHI)Ie 3aja4ymn

1. CoeduHeHue, 8 KOMOPOM CmerneHb OKUC/AEHUS a30ma UHAsA, Yem 8 Opyaux
COeOUHeHUAX, - Mo
a) CSNO3 6) N205 B) NOF3 F) (NH4)ZSO4

2. CoeduHeHue, 8 KOMOPOM CmereHb OKUC/AEeHUA a30ma UHaA, YemM 8 Opyaux
COeOUHEHUSAX, - Mo
a) NaN02 6) NaNH2 B) N203 F) NF3

3. Ymo denaem mosnekyny ammuaka cnocobHol K obpa308aHU0 AMMOHUUHbIX
coneli U KOMIMAEKCO8 C UOHaMU Memasnos? Cocmasbme ypasHeHUA pearkyul
aMMUQKa:
a) ¢ BOJIOK;
0) ¢ XJIOPOBOJOPOJHOMN KUCIIOTOM;
B) ¢ cyabdarom menu (1I).
OpnuHakoBa JI PYHKIIMS aMMHaKa B 3THUX PEaKIUsIxX ?

4. YKaxcume cxemy peaKkyuu, 8 KoOmopol aMMUAK —80CCMAHOBUMEb!
a) K + NH; — KNH, + H, B) NH; + CuO — Cu + N, +H,0
6) NH; + H3PO4 — F) NH; + H,O —

5. BoccmaHosumerbHble caolicmaa aMMUaKa He rnpoAesnaromcs 8 peakyuu:
a) 2NH; + 3CuO _’— 3Cu + N, + 3H,0
0) 3NH; + 3H,O + AICl; — Al(OH);| + 3NH,Cl
B) 4NH3 + 502 s 4ANO + 6H20

r) 2NH; + NaOCl — N,H, + NaCl + H,O
6. K cmecu 2azose N,O + NO + NO, dobasunu u3zbbimoK Kucaopoda, nponycmusnu
yepe3 pacmeop Wesn04u U Ha 8bixo0e 06HAPYHUAU:

a) NQO, NO 6) NzO, 02 B) NO, N02 F) Nzo, NOZ
7. Mpu e3aumoodelicmsuu P,0s c 8000l 06pazyemcs:

a) oprodochopnas kucnora; 0) mupodocdopHas KUCIOTa

B) hochopHOBATHCTAS KUCIIOTA; r) pocdopucras kuciora

8. OcobeHHocmu a3omHoU Kuc/io0mbel KAGK OKUC/AUMEnRda 8 3asucumocmu om eé
KOHUeHmpauyuu U npupodsl 8occmaHosumesnd. 3aKOH4YUME  YpasHeHUSs
cnedyrouwux peakyuu:

a) HNO3(KOHH.) +Cu — II) HNO3(K0H11.) + KI —

6) HNO3(pa36,) +Cu — e) HNO3(KOHH.) + st —
3) HNO.?(KOHu.) +S5-> H() HNO3(KOHL4.) +P -
2) HNO3(pa36,) +Al> 3) HNO3(KOH(4.) +1; >

9. KucnomHeili u ocHoeHOU OKcuObl 00HOBpeMeHHO obpa3yromca npu
mepMu4YecKoOM Pa3/10HEeHUU:
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a) HaTPUEBOM CEJIUTPHI B) HUTpara meau (1)
0) OepToJIETOBOM COTU ') HUTparta cepedpa
10. B kaKkom psady nepeyucneHHble HUXe HUmpameol pas3na2aromcs npu
HazpesaHuu cobpazosaHuem npodykmos: MeO + NO, + O,?
a) Ca(NOs3),, Pb(NO3),, Fe(NO3),;
6) NaNO3, KNO3, ZH(NO3)2;
B) AI(NO3)3, Zn(NO3)z, Ni(NO3),;
F) Hg(NO3)2, AgNO3, MH(NO3)2.
11. B Kakom pAOdy nepe4vucsieHHble HUXe HUmMpamsl pasna2aromcsa Ha HUMpuUm
Memasnna u Kuciopoo?
a) Zn(NOs3),, Hg(NO3),, Cu(NO3)y;
0) Mg(NO3),, Zn(NOs3),, Fe(NO3),;
B) Ca(NO3)2, NaN03, Mg(N03)2,
F) NaNO3, Ca(NO3)2, KN03
12. Ykaxcume ¢popmyny gewjecmea, ¢ KomopbeiMm peaaupyem Ouzudpogocpam
Kanus,HO He peaz2upyem opmogocham Kanus:

a) Ca(OH)2 6) KOH B) H2804(K) T) H3PO4
13. KoHeyHbIM 8ew,ecmeom 8 uernovke rnpespauw,eHuli Ha ocHose a3oma
HNO oy XL Xy M X _ "y x4 SIBisiercs
a) HUTpaT aMMOHHs;  0)
okcup azota (IV); B) okcun
azora (I);
3AHATHE 14

Tema: P-OJIEMEHTDBI IV 1 III T'PYIIIIBI

LEJIb: ®opmupoBaHre 3HaAHUM O CrTOCO0AX MOTYyUYEHUS U XUMUYECKUX CBOMCTBAX,
HAaBBIKOB KQU€CTBEHHBIX PEAKITUN U 0€30MacHON paboThI C BEIIECTBAMHU.

CTpyKTYpa 3aHATUS

1. BxoOHOU KOHMposb no meme «P-anemeHmel V epynnoi».

2. ObcyroeHue csolicmes usyvyaemolx coeOuHeHul U npasusa pabomel ¢ HUMU.
3. PeweHue cumyayuoHHbIX 3a0a4 o meme 3aHAMUS.

4. J/labopamopHasa paboma.

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

KoHTpOJIBLHBIE BOTPOCHI

1. 0O6bwas xapakmepucmuka p-anemeHmos IV  2pynnel. 371eKMPOHHbIE U
3/1eKMPOHHO-2pagu4eckue qbop/vlynblg £LmerneHu OKUC/eHUS.

2. Yenepod. Okcuodel. YeonsbHas Kucanoma. Conu.

3. KpemHul. Okcud. KpemHuesasa kucnoma. Conu.



4. bop — Hememarnnu4veckuli npedcmasumesnsd p-anemeHmos Il epynnsl. OKcuo
b6opa,Kucaomel. [udponu3 coneti mempabopHoOU Kucaomel.
5. AnromuHul, xumu4veckue ceolicmea. OKcuo u 2uopokcuo antomuHua. Conu.

JlaGoparopHas padota
[Toy4enue, cBOMCTBA M KA4ECTBEHHBIE PEAKITMN HA COCTMHECHHMS DJIEMEHTOB
IVA u IIIA rpynn

Onbir 1. [IloxydyeHwe yriaekuciaoro raza W HU3y4EHHE €ro  CBOMCTB
(IEMOHCTpaIMOHHBIH OIBIT).

[Tonyuuts CO, B kos16e Bropua no peakuun: CaCO3 + HCI.

[Ip.1: HACBITUTH YIIAEKUCIBIM Fa30M BOAY, TPOBEPUTH PEAKIIMIO CPEJIbI (JJAKMYC).
I1p.2: naceiu. p-p Ca(OH), (u3BectkoBas Boaa) + CO,. Habmonate oOpazoBaHue
U TOCIIEAYIONIEE pacTBOPEHUE ocanka. [1orydeHHbIi pacTBOp pa3iesnuTh Ha 2
yactu. K onHo#t + 3-4 k. p-pa NaOH u HabGmronats oOpa3oBanue ocajaka. Bropyro
4acTb HarpeTh, HA0II0AaTh 0Opa30BaHUE OCATKA.

CocraButb ypaBHeHus: 1) oOpazosanust CO,; 2) pactBopenuss CO, B BOJE;

3) peakuuii, nporekaromux mnpu aodasneHnu NaOH u HarpeBaHuu coaep>KUMOTo
poOupKH 2.

OmnpbIt 2. [TonydyeHue reyst KpEMHUEBOUN KUCIOTHI.

Ip.: 5-6k. HackimenHoro pacteopa Na,Si0O; + CO,. Habntonate oOpazoBaHue ress

(CTyIHEBUJHOTO OCaJika) KpeMHUEBOW KHUCIOThI. COCTaBUTh MOJIEKYJSIPHOE H

MOHHOE YypaBHEHHUS MPOTEKAIOUIUX PEAKIUM, COMOCTABUTH CHIIy YTOJBHOU H

KPEMHHUEBOU KUCJIOT.

OmnsbiT 3. 'uaponus Tetpadbopara Hatpus (Oypbl).

OnpenenuTh peakuuio cpeabl pactBopa Na,B,0O; no genondranenny u BeIMUUHY

pH 1no ynuBepcanbHOU nHAuKaTOpHOUM Oymare. COCTaBUTh YPaBHEHHS TUIPOIN3A

Oypsl 1o [ u Il crynensiM B MOJIEKyJIIpHOM ¥ HOHHOM BH/IE.

OnbiT 4. KauecTBeHHas peakiysi Ha OOPHYIO KUCJIOTY U €€ CoJu (IEMOHCTpAIIUS).

B dapdoposyro gamky momectuts 2-3 MKpil. Oypsl Wik OOPHOU KHUCIIOTHI, 3-4 K.

KOHII. CEPHOM KHCJOTHI, 2-3 MJI 3TUJIOBOTO CIHPTA, pa3MelIaTh CTEKISHHOM

MaJjoukoil " mnokeds. HaOmromate mimamMs ¢ 3enéHOM Kaimou. Harmmcats

ypaBHEHUS peakiuii 00pa3oBaHUs U TOPEHUST OOPHOITUIIOBOTO dPupa.

OmnbIT 5. B3aumoaeiicTBrUE amtOMUHUS C KUCIOTAMU U IIETOYbIO.

[IponenaTe peakuu aglOMHUHHS C KHUCIOTAMH: CEPHOM KOHII. W Pa30d., a30THOM

pa30., menoubto. Ecnu peaknuu MmpoOTEKalOT MENJICHHO, MPOOWPKH HArpeTh Ha

MJIaMeHu cnupTOBKU. COCTAaBUTHh YPABHEHUS MPOTEKAIOIIUX PEAKIIUM.

OmnbiT 6. [TosyyeHue 1 cBoMCTBa THIPOKCUAA ATTFOMUHHUS.

[Tomyunts ocamox Al(OH); u qokasats ero ampoTepHbIe CBOHCTBA.

OmnbIT 7. 'unponus coneit antoMUHUSL.

IIp.1: npoBeputh peakuuto cpenbl B p-pe AlCl; ¢ nomoibto nakmyca. CocTaBUTH
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ypaBHEHHUE TUIPOJIM3a COJU B MOJIEKYJISIPHOM U HOHHOM (opMme.

IIp.2: 3-4k. p-pa AICl; + 3-4k. p-pa Na,S, HaOmogaTe oOpa3oBaHHUE OCajKa U
3amaxa cepoBOJOpOAA.

I1p.3: mpoaenaTh aHAIOTUYHBIN OMBIT, 3aMeHUB Na,S Ha Na,CO;. CocTaBUTh
ypaBHeHUsl peakuuil nmonHoro ruaponusa AlCl; B mpucyterBun Na,S u Na,CO;.
KakoBa pons Na,S u Na,CO3?

CI/ITVaHI/IOHHI)Ie 3aja4n

1.  Tpagpum obpabameisarom KOHUEHMPUPOBAHHOU a30mMHoOU Kucaomodi.
Obpasyrowytoca CcMecb 20308 M0270UW,aKOM  HACbIWEHHbIM — pacmeopom
2uopokcuda Hampusa. Cocmasbme ypasHeHUA peakyul, ypasHalime ux.

2. Cocmasbme ypasHeHUA 0OMeHHbIX peakuyuli 8 pacmeope ¢ y4yacmuem
coeOuHeHuliyenepooa:

a) BaCO; + HCI — 1) CaMg(COs), + H,SO4 —

6) C02 + H20 + CaCO3 — e) Ca(OH)z + COZ(HeZ[OCTaTOK) —

B) C02 + Na[Al(OH)4] - }K) Ca(OH)Z + COZ(I/I36BITOK) —

r) K,CO; + H,O + AICl; — 3) NaHCO; + ... — CaCOs| + ...

3.Kak MOMCHO pa3au4yume pacmeopel, codepxcaujue 2udpokapboHam Kanua u
KapboHam HampusA?

a) 100aBJICHUEM XJIOPOBOJAOPOAHOMN KUCIOTHI
0) noOaBiieHHEM XJIOpUAA KaTUs

B) 100aBJICHUEM XJIOPUA KaJIbIIHs
) 1o6aBIecHNEM U30BITKA THAPOKCHAA Oapus

4. Kakue sewecmea nosnHocmelo rnepesodam 2udpokapboHames! 8
KapboHamol?a) cunbHbie Kuciomsl  8) 800a
0) menouu ') pacTBOpP YIJIEKHUCIIOro ra3a

5. KaK u3 pacmeopumsix CUAUKAMO8 MNoaAy4umb KpeMHUe8yr Kucsiomy 8 suoe
eena u 30na? Kakoli ebigsod cnedyem cOename O CpasHUMeEsnbHOU cusne
y20/1b6HOU U KpeMHuesoUl Kuciom?

6. Kakasa u3z coneli - Na,CO3 unu Na,SiO " s6ydem umemb 8 B00HOM pacmeope rnpu
00UHOKOBbIX yc08uUAX (KOHUeHmMpayusa, memnepamypa) 6oasbwyo cmerneHs
2udponusa? B kKakom u3 pacmeopos senu4uHa pH 6ydem soiwe? [pedaoxcume
crnocob ycuneHus u nodasneHUA 2udpoau3a.

7. donuwume ypasHeHUA peakyuu:

B + HNO3(K) —... Al + HNO3(K) L\ Al + NGOﬁ +HO-..
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8. Hanuwume ypasHeHue 2udponuza mempabopama Hampus. Kak ezo
pPABHOBECUEMOMHO MO/IHOCMbIO CMEecmume 8r1ipaso?

9. Boipazume 8 sude ypasHeHuUl caedyrowjue Uernovyxku npespau,eHuli:
a) C&Cz — C2H2 — COZ — CaCO3 — Ca(HCO3)2 — CaC03 — COz;
B) A1203 — Al — Alz(SO4)3 - AI(OH)3 — Na3[A1(OH)6] — A1C13 - AI(NO3)3

3AHATHUE 15
Tema: METAJUIbBL. XUMUMA S-DJIEMEHTOB I 1 11 I'PYIIIIEL
D-2JIEMEHTEI VII U VIII I'PYIIIIBI.

EJIb: ®opmupoBaHue 3HaHUM 0 crIoco0ax MOTYYEHUS] 1 XUMUYECKUX CBOMCTBAX,
HaBBIKOB KQU€CTBEHHBIX Peaklnii 1 0€301macHON paboThI C BEIIECTBAMH.

CTpVyKTYpa 3aHATUS

1. ObcymcoeHue ceolicmes usyyaemMoix coeduHeHuUl u npasusa pabomsl ¢ HUMU.
2. PeweHue cumyayuoHHbIx 30004 1o meme 3aHAMUS.

3. JlabopamopHaa paboma.

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

KoHTpoJIbHBEIE BOIIPOCHI
1. Obwas xapakmepucmuka s-asiemeHmos. 3nemeHmel 1A u llA epynnel,
3/1EKMPOHHOE CMpoeHUEe, Memasnau4yeckue ceolicmaa, peakyuu ¢
oKucaumenamu ueoool. OKcuobl, 2uOPOKCUObI, conu. buonozau4yeckas pose.

2. Obwasa xapakmepucmukKa d-anemeHmos. [opu30HManbHoe cxo0cmao.
lNepemeHHble CO. Cxo0cmeo u pa3anuyue ¢ 31eMeHmamu 2/1a8HbIX
rnoozpynn.

3. Xapakmepucmuka snemeHmos VIl b e2pynnoel. 31eKMpPOHHbIE
KOHgu2ypayuuamomos. CmeneHu OKUC/eHUs.

4. KucnomHo-0CHOBHble ceolicmea OKCUu0o8 U 2UOpoKCcuOo8 MapeaHua 8
3a8UCUMOCMU OM CMerneHuU OKUC/eHUA.

5. OB csolicmea coeduHeHuli map2aHya. KayecmeeHHaA peakyusa HaA Coau
mapaaruya ().

6. Xapakmepucmuka anemeHmos VIII6  epynnsl.  Cemelicmesa.

SnekmpoHHbIeEKOHU2ypayuu amomos. CmeneHu OKUCAeHUA.

7. KucnomHo-ocHo8Hble caolicmea OKcuodo8 U 2uOpPOKCUO08 Hcenesa 8

3asucumocmuom CO.
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8. OB csolicmea coeduHeHul xcenesa.
9. KauecmeseHHble peakyuu Ha coeduHeHus xcenesa (1) u »cenesa (111).

JlaGoparopHas padota
OKHCIUTETFHO-BOCCTAHOBHUTEIILHBIE CBOMCTBA COSAMHEHUI MapraHIia u
kene3a. KauecTBeHHbBIE PeaKIIy Ha KAaTHOHBI.

OmnbIt 1. BocctanoButenbHbIe CBOMCTBA coeHeHni Mapranua (11).

IIp.1,2: monyuute B naByx npooupkax Mn(OH), oOmenHoi peaknueit. Ilp.l
BCTPSAXHYTh, B Np.2 100aBuTh 2-3k. OpomHON Boabl. B o0eux mnpoOupkax
HaOJII0/1aTh U3MEHEHHE 1[BETA OCAJIKA.

IIp.3: 1x. MnSO, + 5-6x. HNO; + 1mxm. NaBiO;. HaGmiomate mnosiBieHue
PO30BOI (MaJIMHOBOM) OKpacKu — KadecTBeHHasi peakius Ha conu mapranna (II).
CocraBUTh ypaBHEHHs pEakIui, MpoTekaromux B mnpobOupkax 1-3. YpaBHATH
MOHHO-3JIEKTPOHHBIM METOJIOM.

OmnbIT 2. OB aBoiicTBEHHOCTH coenHeHuit Mapranna (IV).

[Ip.1: 1mxpm. MnO, + 5-6k. kouu. HCI, narpers. Jloka3ate Bwimenenue Cl, ¢
MTOMOILBIO BIKHON HOJKPAXMaJIbHON OyMaXKH.

Hemonctpanus: B Turens BHectd 1 rpanyny KOH u 2-3mkm. KCIO;, HarpeBats
1m0 pacruiaBieHus, 3arem BHecTH 0,5mkm. MnO,. HaGmogate oOpa3zoBaHue
pacrijiaBa 3€JICHOro 1BeTa. TUreiab OXJIaJUTh, COACPKUMOE PAaCTBOPUTH B 2-3 MII
BOJIbI U COXpaHUTh isi onbiTa 3. COCTaBUTh ypaBHEHUS PEaKIuii, YCTAHOBUTH B
o0oux ciydasx pyHkuuo MnO, .

OmnbIT 3. OB ABONCTBEHHOCTH MAHTAHATOB.

IIp.1: 5-6x. p-pa KoMnO, (u3 mpeapiaymiero om.) + /K OpOMHYH BOAY 10
VM3MEHEHHMS OKPACKH C 3€JICHOM Ha PO30BYIO.

IIp.2: 5-6k. p-pa KoMnO, + Imkm. Na,SO;. Habmtonate u3MeHeHUE OKpacku U
BbIJIeJICHUE ocafka. COCTaBUTh ypaBHEHUS pEaKIMi, MpOTeKarommx B np.l u 2.
OnpenenuTh QYHKIMIO MaHTaHATA B TOM U JIPYTOM Cllydae.

IIp.3: 5-6k. p-pa KoMnO, + 3-4k. H,SO,4. HabmonaTe m3MeHEHHE OKpPacKu H
BBINIAJICHUE OCAaJIKa, COCTABUTh YypaBHEHHUE MpoTeKkaromend peaknuu. K kakomy
tuity OBP ona oTHOCHTCA?

Onbir 4. Biusaue peakuuu cpeasl (pH) Ha oOKUCIUTENbHBIE CBOMCTBA
repMaHTaHaTa Kajusl.

IIp. 1: 2-3 . p-pa KMnO, + 3-4 k. H,SO,4 + 1 mxpu1. Na,SO;

IIp. 2: 2-3 k. p-pa KMnOy + 3-4 x. H,O + 1 mkpu. Na,SO;

Ip. 3: 2-3 k. p-pa KMnOy, + 5-6 x. KOH + 1 Mxpm1. Na,SO;

HaGnronaTte Bo Bcex mpoOupKax U3MEHEHHUE OKPACKU pacTBOpa U BhINIAJCHUE
(np.2) ocanka. CoctaButh ypaBHeHuss OBP. Cnenath BbIBOI 00 yCTOWYHMBOCTH
COEIMHEHMI MapraHiia B 3aBUCUMOCTH OT XapaKTepa Cpebl.

OmnbiT 5. Oxucnenue conei xkenesa (II) B kucnoit cpene.
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IIp: 3-4 k. p-pa KMnOy, + 2-3 k. H,SO,4 + 1 Mxpm1. FeSO, (cons Mopa).
HaGnrogate oOeciiBeunBanue pactBopa. (CocTaBUTh YpaBHEHHE pPEaKIUU
okucieHnus coiu xxenesa (II).

OnbIT 6. KauecTBeHHbIe peakiuu Ha coeauHenus xkenesa (I11) u (I11).

IIp. 1: 1 mkpu. comu Mopa (FeSO,) pactBoputs B 1 Mi Bogsl + 1-2 k. p-pa
KpacHoi KpoBsiHOU conu (rekcauuanodeppat(Ill) kamus). Habmonate n3menenue
OKpacKu pacTBoOpa.

IIp. 2: 1-2 k. p-pa FeCl; + 2-3 k. xxentoi kpoBsiHOM conu (rexcanuanHodeppat(ll)
kanus). HaOmiomaTte wu3MeHeHue oOkpacku pactBopa. CocTaBUTh ypaBHEHHS
peakuuii, mpoTekaromux B np. 1 u 2, yurd, 4ro o0a NpoayKTa UMEIT (popmyry
KFe[Fe(CN)g].

[1p.3:1-2 k. p-pa FeCl; + 5-6 k. H,O + 1-2 x. NH,CNS. HaGntonate nosiBiieHue
KpOBaBO-KpacHOTO oOkpamuBaHusa. COCTaBUTh YpaBHEHHE PEaKIIMU 00pa3oBaHUS
KOMILJIEKCHOTO coeMHeHus — rekcatrnounanaropeppara(lll) ammonusi.

CuTyarnmoHHEIE 32J1a491

1.  YKaxume, Kakomy amomy npuHadaexcum KOHguaypayus
80/1eHMHbIX21EKMPOHOB....4d’55°
a) Mn; 0) Br; B) Tc; r) Ru.
2. B uem pasznu4ue anemeHmMos nodzpynnsl Map2aHyad U 2as102eH08?
a) B CBOMCTBAX MPOCTHIX BEIIECTB; 0) B uKCJIe BAJICHTHBIX 3JIEKTPOHOB;
B) B BbIcIIEH nonoxuTenbHoi CO; r) B (hopMyJax BBICITUX OKCHJIOB.
3. B Kakom pA0dy oKcudos mapaaHya Habarwdaemcsa ycuneHue KUCI0mHsix ceolicma?
a) MnO - MnO; - MnO, - Mn,0,6)
MnO - MnO, - Mn,0; - MnOss)
MnO - MnO, - MnO; - Mn,0;e)
Mn,0; - MnO3; - MnO, - MnO
4. [Jonuwume npodyKmel peakyuu U ypasHalime ux UOHHO-
3/1eKMPOHHbIMMemMoooM. Kak usmeHumcsa ysem 8 xooe peakyul ?
a) KMnO, + MnSO, + H,0 - 2) KsMnOy4 + FeSO,4 + H,SO, -

6) Mn02 + KBr + HzSO4 - I[) KMHO4 + H2C204 + stO4 -
B) MnO, + KNO; + KOH — ¢) MnO, + PbO, + HNO; —

’K) MnO, + NaBiO; + HNO; —
5. YemaHosume coomesemcmeaue:
1) MnO4 a) 6ecysemHsil
2) MnO, 6) po3osbili
3) MnO; 8) 6ypolli
4) Mn** 2) 3eneHbil

6. Boipazume 8 sude ypasHeHul peaKyuli cnedyroujue cxemol:
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a) Mn — MnSO4; - HMnO,; — KMnO, — MnO, — K;MnOj,
6) Kle’lO4 — MHOQ — MHC12 — HMHO4
B) KMHO4 — Kle’lO4 — MHSO4 — MH(OH)2 — MHOZ
7. B KaKol epynne npucymcmeyom UOHbl:  opmogeppum,

2
a)%%%eg{’%TnOuﬂi\q;r%ﬂ gHaa:%’)q:’eO 42', MnO 2', M}lO i

B) FeO , MnO 2', MnO > r) FeO 3', MnO 2', MnO *
2 4 - 3

4 4

3 4 3

8. BoccmaHosume ucxo0Hble gew,ecmaa o rnpodyKmam peaxkyuu:
... > KCl + NazFeO4 + C02

a) KFeO, + NaOH + H,O —
6) F6203 + KCIO + N32C03 —
B) FeCl; + KOH + Na,CO; —
r) FeCl, + K,CO; + NaOH —

9. Ocywiecmsume peaKkyuu:
a) Fe — FeCl, — Fe(OH), — KFeO, — FeCl;
0) Fe — FeCl; — Fe(OH); — KFeO, — K,FeO,

10. 3akoH4yume ypasHeHuA. Kakoeo muna smu peakyuu? OOUHAKO8A AU (hyHKUUSA
FeCl;?
a) FeCl3 + N32C03 + H,O — 6) FCC13 + H,S —

11. Kakasa conb — FeSO, unu Fe,(SO,); — 2udponuzosaHa 8 bonbweli cmeneHu u
noyemy? Connocmasbme gesnu4vuHy pH 8 amux pacmesopax.

13. CnnaBunu oxcup sxeneza (III) ¢ xyoparom Kamust B HIETOYHOM cCpee.
[Tomy4eHHBIN TPOAYKT KPACHOTO IIBETa 00paboTaar pacTBOPOM OpOMHUJIA KAJTHS
B Kucion cpene. IIpoaykT peakiuu — COCIMHEHHE >Kejle3a — BOCCTAHOBHWJIU
aMMHUAKOM, TpUYEM BBIIETWICS CBOOOMHBIN a30T. [lomyueHHOe coeanHEHHE
xkeneza maér ¢ rekcanuaHodepparom (III) kamust cuHee oOKpamMBaHUe.
CocraBpTe ypaBHEHHUsI pEAKLINN, YPABHANTE UX METOAOM IOJyPEAKLIHN.

3AHATHUE 16
Tema: D - OJIEMEHTBI VI, I U I TPVIIII

[{EJIb: ®opmupoBaHre 3HAHUM O CITOCO0AX MOTYyUYEHUS U XUMUYECKUX CBOMCTBAX,
HaBBIKOB KaU€CTBEHHBIX PeaKIUid U 0e30MacHOM pabOThI C BEIIECTBAMM.

CTpVyKTYpa 3aHATUS

1. ObcyxcoeHue ceolicmes usyyaemolix coeduHeHul u npasusa pabomel ¢ HUMU.
2. PeweHue cumyauyUuoHHbIX 30004 10 meme 3aHAMUS.

3. /labopamopHas paboma.

4. TecmuposaHue no memam «S-asiemeHmol» U «D-aniemeHmeol».

KOHTpOJIbHEIE BOIIPOCKI
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1. 3nekmpoHHble KoHpuaypayuu u CO snemeHmos VIb, IIb u |6 2pynn.

2. KucinomHo-ocHo8HbIe c8olicmea oKcudos u 2udpoKcuoos anemeHmos VIb, 116
ulb epynn.

3. OB csolicmea coeduHeHull xpoma, meou u cepebpa.

4. KauecmeeHHble peakyuu Ha UOHbI 371EMEHMO8.

JlaGoparopHas padota
CBoiicTBa coeTMHEHUH Xpoma, MeJIi U cepedpa. KauecTBeHHbIC peaKIInH.

OmnbIT 1. KuciotHo-oCHOBHBIE CBOMCTBA TUIPOKCUJIOB.

IIp. 1: Tlonyuuts ruapokcun xpoma (III) m gokazare ero am@poTepHbIE CBOICTBA.
CocTaBUTh HEOOXOAUMBIEC YPABHEHUS PEAKLIUMA.

[Ip. 2: Ilomyuuts oOMeHHOW peakuueil ruapokcun menu (I); mokazate ero
aM(OTEPHOCTb.

IIp. 3,4: TlomyuuTh OOMEHHBIMH PEAKIUAMH THUIPOKCUIBI LIMHKA U KaaMUs;
JI0Ka3aTh COOTBETCTBYIOIIMMH peakuusimu, yto Zn(OH), amdotepen, a Cd(OH),
oOnagaeT OCHOBHBIMU cBoicTBamMH. (COCTaBUTh HEOOXOIWMBIE YpPaBHEHHUS
pEaKIuu.

OmnbIt 2. I'uaponus coneit xpoma (111).

[Ip. 1: Onpenenuts peakuuto cpeabl B pactBope Cry(SOy4); ¢ TOMOLIBIO JIAKMYCA U
YHUBEPCAIbHOW MHAUKATOPHON Oymaru. CoCTaBUTh ypaBHEHUS TMIPOIU3a COJEH
B MOJIEKYJIIPHON 1 HOHHOM (hopMme.

IIp. 2,3: IIpoBectn peakuuro rugponusa conu xpoma (III) B npucyrctBum
kapOonara Hatpus (np.2) u cynsduna Hatpus (nip. 3). Habmonate oOpa3zoBaHue
ocanka. CoCTaBUTh YpaBHEHUS MPOTEKAIOMINX PEAKIUNA MMOJTHOTO THAPOIU3a COJIU
xpoma. [Touemy B npucyrctBun Na,CO; u Na,S ruaponus uaer 10 koHua?

OmnbIT 3. OB cBoiicTBa coeAMHEHUN Xpoma, MeIH U cepedpa.

IIp. 1: 3-4 k. p-pa conu xpoma (III) + n/k p-p KOH no pactBopenust ocaaka
Cr(OH); + 5-6 k. H,O,. Harpers, HaOmomath oOpa3oBaHUE KEATOW OKPACKH.
CocTaBuTh ypaBHEHHE peakUMHM OKucieHus rekcaruapokcoxpomara(lll) narpus
MIEPOKCUIOM BOJIOPOAA A0 XpOMaTa KaJIus.
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IIp. 2: 2-3 k. p-pa K,Cr,O; + 2-3 k. H,SO, + 1 mxpm. Na,SO;. Habmogats
U3MEHEHHE OKPACKU pPacTBOPA, COCTABUTh ypaBHEHHE PEAKIMU BOCCTAHOBIICHUS
auxpomarta Kamus 10 cynbdara xpoma (I11).

[Ip. 3: B TmiatenbHO BBIMBITYIO MPOOUPKY NpHIUTh 5-6 K. p-pa AgNO; + n\k p-p
amMmMuaka 110 pactBopeHust ocagka AgOH + 6-8 K. p-pa INIIOKO3bI, OCTOPOMKHO
HarpeTrb. HaOmronate oOpa3oBaHuMe Ha CTEHKax OJecTsAllero Hajera cepelpa.
CocrtaButh ypaBHeHue okucieHus riaoko3sl CsHg(OH)sCHO ammuayHbiM
pactBopoMm ruapokcuga cepedbpa [Ag(NH;),]JOH 1m0 Tri1oKOHOBOM KHCIIOTHI
CsHg(OH)sCOOH.

IIp. 4: 3-4 x. p-pa CuSO, + 1-2 k. p-pa KI. Habnrogate oOpa3oBanue ocaaka u
M3MEHEHUE OKpPAcKH pacTtBopa. Jlokazath TpeMsl cioco0aMu, YTO HKEJITYI0 OKPacKy
ocanky npuaaer Woja. COCTaBUTh YpaBHEHHE PEAKIUMU, YUTSA, YTO OCATOK UMEET
CocTaBUTh ypaBHEHUE PEAKIUH, YUTS, UTO 0caiok uMmeet popmyiy Cul.

OnbIT 4. KauecTBeHHBIE peakiivu Ha coequuenus xpoma (VI), meau u cepedpa.
IIp. 1: 1-2 k. p-pa K,Cr,0O; + 3-4 k. H,SO, + 8-10 k. nustunoBoro >¢upa + 2-3 K.
p-pa H,O,. NHTEHCHUBHO BCTPSIXHYTh, HAOIIOAATh OKpAIIMBAHUE 3(PUPHOTO CIIOS.
CocTaBUTh YpaBHEHHE PEAKLUU, YUTs, YTO OKpacka 3(UPHOTo CII0sl CBsI3aHa C
oOpazoBanuem nepokcujia xpoma CrOs.

IIp. 2-3: mo 1-2 k. p-pa AgNO; + 1 k. p-pa NaCl = ocanok. I[IpoBepursb
pactBopuMocth ocankoB B HNO; um NH,OH. B kakom ciydae ocanok
pactBopsieTcsi? COCTaBUTh ypaBHEHHS IPOTEKAIOIINX PEAKIUNA.

IIp. 4: 3-4 k. p-pa CuSO, + n/x p-p NH,OH no pactBopeHus obpa3oBaBmIerocs
ocaZka W H3MeHeHus InBera pactBopa. CoCTaBUTh YpaBHEHHsI NPOTEKAKOLIUX
pEaKIuu.

CuTyarmoHHEIE 32J1a491

1. Kakoe coennnenue xpoma 00pazoBajgoch B XOJI€ pEaKIiu, €CIIM OKpacKa
W3MEHUJIACh C OPAHKEBOW Ha KEIITYO?

a) Cr(OH);; 0) KCrOy; B) K,CrOy ; r) K5[(Cr(OH)g ].
3. B Kakom cayyae npoucxooum npoyecc 80CCMAHOB/EHUSA
xpoma:a) Cr'* > Ccro?;, , 6)Cro*->Cro;;, 4

B) CrO ©* — Cr O *; r) CrO > — Cr(OH) .
4 4

2 7

4. B npobupke Haxooumcsa pacmeop conu xpoma (lll), peakyus cpedsi
wesnoyHaA.Kakaa cons Haxooumcs 8 pacmeope?

a) CrCls; 0) Cr(NO;);; B) NaCrO,; r) Cry(SO,)s.

5. B npobupke HaxodumcA pacmesop conu, cpeda Kucaas. Kakas cone 8
pacmeope?a) Nas[Cr(OH)e]; 6) KCrO,; 8) Cry(SO,);;  2)
K>Cr,0.

6. Kakyto conb Heobxooumo npubasums Kk pacmeopy xnopuda xpoma(lll),
ymobbinpouwen rnosaHsil (coemecmHeliii) 2udponus?
a) NaNOs; 6) BiCls; B) NH,;NO;; r) Na,COs.
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7. Boipazume 8 sude ypasHeHul cnedyroujue cxemol:
a) Na2CrO4—>Na2CrZO7 —>CI'2(SO4)3 —>CI'(OH)3 — K3 [CI‘(OH)d — CT(OH)3

6) CI'Q(SO4)3 —>CI'(OH)3 — K3 [CI'(OH)6]—> KzCI‘O4 — chr207 — CI'2(SO4)3
8. 3akoHYUMe ypasHeHUA HuUMcernpueeoeHHbIX peakyul. Beibepume OBP,

ypasHsalime ux 3neKmpoHHO-UOHHbIM MemooOOM:

a) Cr,0O5 + KCIO; + KOH — 0) K,Cr,0; + KOH —

B) Cr,05 + Na,CO; — 1K,Cr,O; + H,O, + H,SO, (B cpene adupa)
9. 3aKoHYUmMe ypasHeHuUA

peakyuti:a) Cu + HNO3(ony ) =

0) Ag + HNOspass) —

B) /n + HZSO4(K0HH.) -

r) Au + HNO; + HCl —

1) Zn + HNOs455) —

e) Hg + HNO3(K0HL4., us6.) -
H{) Hg(u36.) + HNO3(pa36.) -

10. KaKue u3 nepeyucneHHbix peakyuli He A819H0MCA
KayecmseHHbiMu?a) ZnCl, + Na,S 2) Kl + Hgl, M)

SR XiNaOH @) Hg Cl +NaOH  3)ZuNO N
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II/K — 10 KaIlIsIM

MKPIII — MUKPOIITIATEh

3JIM — 3aKk0OH JEHCTBYIOIINX Macc

OB — oKuCIUTETEHO-BOCCTAHOBUTEIBHBIC (CBOMCTBA)
OBP — okucIuTeIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH
CO — cTeneHb OKHUCICHHUS

KY — KoOpaAuHalMOHHOE YUCIIO0

O30 — oTHOCUTENBHAS NEKTPOOTPULIATEILHOCTD
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