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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

Iesbro0 0CBOCHMSI JUCLUILUIMHBI ABJsIETCS (POPMUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

OIIK-1 Cnocoben aHamu3upoBaTb U WHTEPHPETHPOBATH PE3YJIBTAThl XHUMHUYECKHX
9KCHEPUMEHTOB, HAOIIOJEHUH U U3MEPEHUH.

OIIK-2 Crioco6eH mpoBOAMUTH C COOJIIOICHIEM HOPM TEXHUKH 0€301aCHOCTH XUMHUYECKHUIH
9KCHEPUMEHT, BKIIIOUYasi CUHTE3, aHAJIN3, U3yUYCHHE CTPYKTYphl M CBOWCTB BELIECTB U MaT€pHUAJIOB,
MCCJIEJOBAHHE ITPOLIECCOB C UX YYACTHUEM.

OIIK-4 Cnioco0eH m1aHupoBaTh pabOThl XMMHUYECKON HAIIPaBICHHOCTH, 00padaThIBaTh U
MHTEPIPETUPOBATh IOJYYEHHBIE PE3YJIbTAaThl C HMCIOJIb30BAHUEM TEOPETUUYECKUX 3HAHUNA U
NPAaKTUYECKUX HABBIKOB PELICHUS MAaTEeMaTUUECKUX U (U3NYECKUX 3a]1ay.

OIIK-6 CrnocobeH mpencTaBisaTh pe3ybTaThl CBOCH pabOThl B YCTHOW M MHCHMEHHOMN
dopMe B COOTBETCTBMM C HOpPMamM U IpaBWJIaMH, HPUHATBIMH B HPO(PECcCHOHATBHOM
cooOuiecTse.

[1K-1 Cniocoben BbIOMpaTh U UCIIOJIb30BATh TEXHUYECKUE CPEICTBA U METO/Ibl UCTIBITAHUIMA
JUIsL PEIIEHUs MCCIEAO0BATENbCKUX 3alad XUMHYECKOM HalpaBICHHOCTH, IOCTABJIEHHBIX
CrielManucToM 6osee BbICOKOH KBaTH(pUKaLUU.

[IK-2 Cnoocoben  oka3piBaTh  WH(POPMALMOHHYIO  TOMJIEPKKY  CIEIHATUCTaM,
OCYILECTBIISAIOLIMM HayYHO-UCCIIe10BaTeIbCKIE PAOOTHI.

[IK-3 Cnoco0eH mnpoBOOUTH aHAIM3 XMMHMYECKOTO COCTaBa HPUPOJAHBIX U
TEXHOJIOTHYECKUX OOBEKTOB.

PesynpTaTamu 0CBOEHUS IUCUUIUIMHBI SIBJISIOTCS CIIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINN:

NOIIK 1.1 Cuctematusupyer U aHaJIU3UPYET Pe3ysIbTaThl XUMHUUECKUX SKCIIEPUMEHTOB,
HaOJr01eHUH, N3MEPEHNUH, a TaK)Ke Pe3yJIbTaThl pAaCUETOB CBOMCTB BEILECTB U MAaTEPUAJIOB.

NOIIK 1.2 IlpennaraeT UHTEPHPETALUIO PE3YIbTATOB COOCTBEHHBIX 3KCIEPUMEHTOB U
pPacyeTHO-TEOPETUYECKHX pabOT C HUCIOIb30BAHUEM TEOPETUUYECKUX OCHOB TPAULMOHHBIX U
HOBBIX Pa3JIelIOB XUMHH.

NOIIK 1.3 ®opmynupyeT 3aKI0YEHHS ¥ BBIBOJIBI I10 PE3yJIbTaTaM aHaJIN3a JINTEPATYPHBIX
JAaHHBIX, COOCTBEHHBIX AKCIEPUMEHTAJIbHBIX M PACuETHO-TEOPETUUYECKUX PabOT XUMHUYECKOU
HaIpPaBJIEHHOCTH.

NOIIK 2.1 Pabortaer ¢ XMMHUYECKMMHU BEUIECTBAMH C COOJIIOJICHHEM HOPM TEXHUKU
0€30IMacCHOCTH.

NOIIK 2.3 TIpoBOoauT cTaHAapTHbIE ONEpaluuu JUIsl ONpPENENIeHUs XHMHUYECKOro U
(a30BOro COCTaBa BEIIECTB M MAaTEPUAJIOB HA UX OCHOBE.

NOIIK 2.4 [TpoBoaUT HCCIIEIOBAHUS CBOWCTB BEIIECTB U MATEPHAJIOB C UCTIOJIB30BAHHUEM
CepUITHOTO HAyYHOT0 000pyIOBaHMUS.

HNOIIK 4.1 Hcnonp3yer 06a30Bble 3HAHUS B 00JIACTU MaTeMaTHUKU WU (U3UKU TpU
IUTAHUPOBAHUU PAOOT XMMHUYECKOM HAIPaBIEHHOCTH.

HNOIIK 4.2 OOpabarbiBaeT JaHHBIE C HCHOJB30BAHWEM CTAaHJAPTHBIX CIOCOOOB
aNnpOKCHMAalLUU YUCIECHHBIX XapaKTEPUCTHK.

NOIIK 4.3 UnTeprpeTupyeT pe3ysibTaThl XUMHUYECKUX HAOII0JEHUI C HCIIOJIb30BAHUEM
(bU3MUECKUX 3aKOHOB U NPEACTABICHUH.

NOIIK 6.1 Ilpencrasnser pe3ynbTaThl pabOThl B BUAE OTUYETa 110 CTaHAApTHOM (opme Ha
PYCCKOM SI3BIKE.

NOIIK 6.2 ITpencrasnsieT ”HGOPMAILIUIO XUMHUYECKOTO COAECPKAHUS C yUeTOM TpeOOBaHUM
6ubnuorpadguueckoit KyabTyphl.

HOIIK 6.4 T'oTOBUT Npe3eHTAlHIO 1O TeMe padOThl M MPEACTABISIET €€ Ha PYCCKOM H
AHTJIMHCKOM SI3bIKaX.

UIIK 1.4 I'oroBAT 00BEKTHI MCCIIEJOBAHMS.

UIIK 2.1 [TpoBOaUT mepBUUYHBIA MOUCK MH(OPMAIMK 10 33JaHHONW TeMaTHuke (B T.4., C
MCIIOJIb30BaHNEM TMAaTEHTHBIX 0a3 TaHHBIX).



HUIIK 2.2 CocraBnisier 0030p JIUTEpaTypHBIX HCTOYHHUKOB T10 3aJaHHON TeMe, 0(hopMITIET
OTYETHI O BBITIOJIHEHHOW paboTe 1o 3a7aHHol dopMe.

NIIK 3.1 BemonHATh cTaHAApTHBIE OIEpanuu MpoOooTOOpa, MPOOOIOATOTOBKH,
XUMHUYECKOTO U (PU3UKO-XUMHUYECKOTO aHATIN3a PA3IMYHBIX O0BHEKTOB

2. OueHoYHbIe MATEPHAJIBI TEKYLIEr0 KOHTPOJISI U KPUTEPHU OLlEHMBAHUS

DJIEMEHTHI TEKYIIETO KOHTPOJIS:
— YCTHBIN O1poC;

— OTYeT 10 J1JabopaTopHO# paboTe;
— UHJIMBU]TyallIbHOE 3a/laHue,;

— pedepar;

— JIOKJIaJ1 110 TeMe pedepara,

— cJlaya MOAYJIs;

— TECTUPOBAHUE.

1) IIpumepwl 6onpocos s ycmuozo onpoca (MOIIK 1.1)
Cemunap (I pasumempuyeckuii memoo ananusa. Pacuémui)

1. Kakume crangapTHble onepanuy BBIIOJHSAIOT B XOJ€ TI'PaBUMETPUUYECKOTO aHaiau3a?
OxapakTepu3yiTe KpaTKO Lelb KaXI0h U3 HUX.

2. Kakumu cBoiicTBamu ocasika JOJKHA 00JIafaTh ocaxkaaemas popma?
3. Kaxumu cnocobamu MOXKHO 1OJIy4aTh 'PaBUMETPUUECKYIO popmy?
4. Kakyro 1enp mpecienyroT, YnoTpeOssisi mpu ocaxaeHnH M30bITOK ocaautensa? [louemy

HeJIb3s OpaTh CIMIIKOM OOJIBIIION U30BITOK?
5. PaccumraiiTe 3HaueHWE TpPAaBUMETPHUUECKOro (hakTopa [UIs CIEAYIOUIMNX CIy4aeB:
Omnpenensiemoe BemectBo [ 'paBumerpudeckas popma

As;03 AgzAsO4
FeSO4 Fe203

K20 KB(CesHs)a
SiO» KAISi3Og

Jlabopamopnas paboma (Juxpomamomempusi. Onpedenenue Fe(ll) ¢ susyanvnoi u
nomenyuomempuuecxot unouxayuet) (MOIIK 2.2)

1. Ina uero mpu tutpoBanmm Fe(Il) pactBopom KzCr07 B mpucyTCTBUM HWHAWKaTOpa
mudenmnamuaa  gobaBmstor  H3PO4?  Hyxno nm nmobaensate  HiPOs B ciydae
nuxpomaromerpuyeckoro onpeaenenus Fe(Il) ¢ pennnantpannnosoit kucnoroit (Elnd = 1,08 B)?
2. I'me Oyzaer pacnosokeHa TOYKa HSKBHUBAJIEHTHOCTH Ha KpUBOM TuTpoBaHus pactBopa Fe(Il)
pactBopom K2Cr207 OTHOCHTENBHO TOYKH CHMMETPHYHOCTH?

3. Cpasuure HaxoxaeHue KTT ¢ mcnonp3oBaHneM MHAMKaTopa AudeHWIaMUHA M U3 JaHHBIX
noTeHuuomerpudeckoro tutpoanus. Kakue cymectByror crnocoOwl ompenenenuss KTT npu
NOTEHIIMOMeTprUecKoM TUTpoBaHuu? Kakoii crioco6 0onee TOuHbIN?

4. O6cynute pe3yabpTaThl CTaTUCTHYECKOM 00pabOTKH (BOCIPOU3BOJIMMOCTD, MPABUIBHOCTD,
DKCIIPECCHOCTD). YKaXUTE HAa HAIWYUE WM OTCYTCTBHE CHUCTEMATHYECKOM IMOTPEIIHOCTH IPU
TUTPOBAHUU C BU3YAJIbHON Y OTEHIIMOMETPUYECKON MHANKALIUEH.

5. KakoBbl mpenmyIiecTBa MoTeHIMOMETPUYECKOTO TUHTPOBAHUS?

Jlabopamopnasn paboma (Konoykxmomempuueckoe mumposeaHue. Onpedenenue
xnopogodopoorot kuciomot) (MOTIK 2.2)

1. Ha ocHOBaHMM YypaBHEHHUS pPEAKIUU U MJAHHBIX O TMOJBIKHOCTH HOHOB HapUCYHTe
npe/noaraeMblil BU]I KpUBOW TUTpoBaHus B koopauHartax W — V(NaOH).

2. Kakue (hakTopbl JOIDKHBI MOAAEPKHUBATHCSA B MPOIECCE KOHIYKTOMETPHUECKOTO TUTPOBAHUS
Ha TTOCTOSTHHOM YPOBHE?

3. Ha yrto BiusieT u3mMeHeHne o0bemMa pacTBoOpa B IMPOLIECCEe TUTPOBAHUSA?



4. TlpoBenute 0OOCHOBaHWE BBHIOOpPA KHCIOTHO-OCHOBHOTO WMHIMKATOpa TPH OMpeaesCHUN
KOHEYHOM TOYKH TUTPOBAHUS C BU3YAJIbHON UHIAVKALUCH.

2) Ilpumepovt meopemuueckux uHOUBUOYAIbHLIX 3a0anuil (015 pechepama u ookiada) (MOITK
1.1):

3adanue k mooynio 4. llpakTrnueckoe NpUMEHEHHE IPaBUMETpUUEcKoro Metona. Onpenenenue
3JIEMEHTOB B IIPHUPOJIHBIX OOBEKTAX, METAIJIAX U CILIaBaX.

B pabGore mpesacraBbTe: CYIIHOCTb METOAMKH, YCIOBUS OCAXICHHUS, YPAaBHEHUS pPEaAKLMM,
IPaBUMETPUYECKYI0O M OCaXJIaeMyr (OpPMBbI, CTPYKTYpPY OCaJKa, MPOMBIBHYIO KUAKOCTD,
MEIIAIOIINe HMOHBI W CHocoObl HMX YCTPaHEHHUsS, HUCIOJNb3YEeMYIO0 JIUTepaTypy; IpOBEAUTE
HE0OXO0IUMbIe PacUEThl HABECKU JIJISl aHaNu3a, 00bEMa OcaIuTeNsl, IPaBUMETPHUUECKOro GakTopa.

1. S (SO+%) 8. Cu*

2. Mg 9. Pb?

3.P (POs) 10. Co?*

4. ¥R,03 (F)03,Aly03,Mn0,,TiO,) 11. CI-

5. SiO2 12. AP

6. Ca®" 13. CO2

7. Ni%*

Hudopmanuio 06001muTe B popme TaOIHIIbL:
o s o= | 5 & < < |, % o o <
S s Bs: | 5ei.i |, |iE|E3_ | E5|Z2i|s.z ¢
SE5 888 |HRBESEE (S8 |SE|FER | ER|282 |28 S

3) IIpumepwt pacuémusix unousuodyanvhuvix 3zadanuu (MOIIK 3.2):

3aoanue k mooynio 5.

[TocTpoiiTe KpHUBYIO THTPOBAHHS YKA3aHHOTO MpoTojiuTa CHiIbHBIM mpotoiautom (HCI wim
NaOH). [TpemioxuTe MOIXOIAIIIE UHAUKATOPHI U JIJIS OJTHOTO M3 HUX OIECHUTE MHIUKATOPHYIO
MOTPEIIHOCTb.

Ne IMpotonut Ka ( KDb) Co, MOTIB/TT | Vo, MIT c¢(HCI/NaOH),,
MOJIB/TT
1 CH3CH(OH)COOCOH Ka=1,5-10"* 0,05 20 0,025
(MomoyHast)
2 NaCN Ka=62-1071° 0,025 50 0,05
3 CeHsCOOH (6ensoiinas) | Ka =6,3-107° 0,1 25 0,05
4 NasPO4 Ka1=7,1-103 0,02 20 0,02
Ka, =6,2:10%
5 H3PO4 Kaa =5 102 0,05 100 0,1
6 H.COs Kai1=4,5-107 0,1 50 0,025
Ka, =4,8-101
7 HzAsO, Ka1=5,7-103 0,025 20 0,05
Ka, =1,1-107
Kaz =3,2 102
8 (CHz)2NH + H,0 Kb =5,410* 0,01 100 0,02
(IMMeTHIaMuH)
9 HNO:; Ka=6,9-10"* 0,05 50 0,025
10 HONH; + H.0 Kb =9,1-10"° 0,1 25 0,05
(TuapoKcHIaMuH)




11 H;BO3 Ka1=7,1-101° 0,02 50 0,04
Ka, =1,8-10%
Kaz;=1,6 10
12 (CzHs)sN + H20 Kb=5,110* 0,05 20 0,02
(TpUATHIAMIH)
13 H>S Ka1=9,5-108 0,025 25 0,025
Kap; =1,3-10"

4) Ilpumepol pacuémmuvix 3a0au (00pa3ipl 3aJaHUN I SKCIPECC-KOHTPOJISE Ha CEMHHAPCKOM
3aHATUH B BUje HeOoubmo CPC mo pereHuto 3a1a4 Ha 3aJJaHHYIO TEMY):

Cemunap (Bausnue cunbHuIx 51eKMpoIumos Ha Cmenelb OUCCoyuayul c1abbix KUCiom u
ocnosanuti. Pacuem pH 6 pacmeopax cmecu KUciom u 0OCHOBAHUIL)

1. Cpasuure pH 0,1 M Bommeix pactBopoB NHiOH (K= 1,76:10%; pKy = 4,76) u NaOH.
OObsicHUTE UX pa3Inyue.

2. benzoitnyto kucnory HC7HsO2 ucmonb3yioT i KOHCEPBUPOBAHHS HEKOTOPBIX IHILEBBIX
MPOIYKTOB, YTOOBI MPEJOTBPATUTh UX 3aIlNIECHEBEHUE U OakTepuaabHOe pasziiokeHue. CKOIbKO
rpaMMOB OCH30MHOM KUCIIOTHI conepkutcs B 3,00 1 pacTBopa 3To# Kuciotel ¢ pH = 2,807

3. Onpenenute crenenp auccormanuu HCN (Ka = 5,010, pKa= 9,30) B pacTBOpE, COCTOSIIEM
u3 cmecu 0,1 M HCN u 0,1 M NaCl.

Cemunap (byghepuvie pacmeopui)

1. Omur u3 kommoHeHTOB OydepHoro pactBopa N2HsOH. Vkaxwure BTOpOil KOMIIOHEHT
oydepnoii mapsr (pKp = 6,01).

2. Yxaxute pH manHoro 0ydepHoro pactBopa U HHTEPBAJ, B KOTOPOM OH MEHSIETCS.

3. U3menutcs nmu pH atoro OydepHoro pactBopa, eciu ero pa3dasuts B 10 pa3 Bomoit?

Cemunap (Pacuém kpuevbix mumposanusi U UHOUKAMOPHBIX NOZPEUHOCIEN 8 PeOOKCUMEMPULL)
Paccuwuraiite: 1) E npu tutpoBanuu 10 mu pactBopa H2C204 pactBopom Ce(SO4)2 nipu pH=1,
eciu crenenb ortutpoBanocty f: 0,25; 1,0; 1,1 (E°(CO2/H2C204) = —0,49 B, E°(Ce(SO4)s>~ /Ce®)
= 1,44 B); 2) BenmnunHy ckavka (AE) Ha KpuBO# TUTPOBaHUS, YTOOBI IOTPEIIHOCTH TUTPOBAHHS
He mnpesbimana 10,2 %; 3) HMHAMKATOPHYIO MOIPEHIHOCTh THUTPOBAHMUSI B IPUCYTCTBUU
uHaukaropa ¢ E°ing= 0,5 B.

5) Ilpumepot 3a0anuii K MOOYIAM.

Mooynv 1 (meopemuueckue 60npocst)

1. BeiBeaure popmyity amns pacueta pH pactBopoB cnadbix kucinot Ha npumepe HCOOH. Kakue
NpUOJIMKEHNST BO3MOXKHBI TIPH BBIBOJIE YNPOUICHHOW (opMyibl? YKaXHTe B KKIOH U3
NIEPEUYNCIEHHBIX HIUKE Tap MOHOB Oojiee CHIIbHYIO KuCioTy Bpencrena B Bozme: a) NHs™ mim
CH3NHs*; 6) Fe** wm Cr3*? Otser mogkpenure pacyéToM.

2. CocraBbTe ypaBHEHHUS: MaTepUAILHOTO OajnaHca, 3NeKTpoHeHTpanbHocTH, 3IM 11 BOJHOTO
pactBopa H3POa.

3. Hanummre peakiuu aBTONPOTOJIM3a, BBIPAKEHHUS KOHCTAHT aBTONPOTONW3a JUIS BOJBI,
)ukoro ammuaka (pKsy=33), 6e3BoHO# cepHOit KUCTOTHI (pKsH=4), atanona (pKsk=19). Kakos
pH HeliTpanbHOTrO pacTBOpa JaHHBIX pacTBopuTenei? B kakom u3 BoaHbIx pactBopos (0,003 M
CH3COOH, 1107 M HzSOs wmm 1:10* M HCI) cnemyer yuuTHIBaTH aBTOMPOTOJIU3
pacTBOpHTEIA NPH pacueTe KoHueHTparuu H -nono? OTBeT 060CHYiiTE.

Mooyno 1 (pacuémmnule 3a0anusi)

1. Paccuwuraiite koHuentpanuio uonoB mupuauaus (CsHsNH™) mpu pactBopennu mupuanHa
(C=0,1 momb/m) B mypaBbunoi kuciote (pKp = 0,27). CpaBHUTE ¢ KOHIICHTPAIIMEH 3TUX NOHOB B
BogHOM pactBope (pKp = 8,85). O0bsicHuTe paziudue.

2. Kax mamenutcs pH 0,20 M pactBopa H2CO3 nipu no6asnennu k 250 mit ero S0 mmoss NaOH?
3. Paccuuraiite pH BomHoro pactsopa 5:10° M xnopuna Tpumerwiammonus. ns (CHs)sN
pKb=4,09.



Mooynv 4 (meopemuueckue 60npocwt)

1. Kakue ocaaku (KpHCTaIIIMUECKUE WM aMOp(HBIE) afcOpOUpPYIOT pacTBOPEHHBIE BEIIECTBA B
6osbmeii ctenenu? [louemy? Kak BIMsIIOT Ha mporecc aacopOmuu: a) TeMrepaTrypa; 0) BelIuunHa
yZIeIbHON MOBEPXHOCTH OCaJIKa; I') KOHLEHTPAIs aJICOPOUPYIOLIETrocs BellecTBa B pacTBope?
OTBeT apryMeHTUPYUTE.

2. Yto Takoe oTHOCUTENbHOE nepechimenue? Kakue MHAMBUAYyalbHbIE CBOWCTBA OCAXKIAEMOTO
COCMHEHUSI M KakuM o0Opa3oM BIIMAIOT Ha CTPYKTypy ocanka? KakoBa ponb pa3baBieHus,
NEepEeMEIIMBaHMs, PErYJIMPOBAHUS TEMIEPATypbl, CKOPOCTH J0OaBICHHS OCAIAMTENs MpU
Beiiesieann  CaCy04? CdopMynupyiTe yCIOBHS aHATMTHYECKOTO BBIJCICHHUS TOJI00HBIX
0CaJIKOB.

3. Ompenenenre HUKENs B BHUAe AUMeTWIranokcumara. KakoBa crpykrypa ocaaka? Kakosa
TEXHHUKA OCAXJICHUS ISl TMOYYCHHsI YUCTOU ocakaaemoin (opmbl? Uem MpoOMBIBAIOT OCAIOK U
Kakue QUIbTPbl UCTIOIb3YIOT?

Mooy 4 (pacuémuvie 3adanust)

1. nsa ompeneneuuss MaccoBor nomu (%) FeSOas(NH4)2SO04:6H20 B conmu Mopa HaBecky
npemapara maccoit 1,126 r mpokammnu u nomyumwnu 0,2108 r Fe,Os. Ompenenurte creneHb
yrcToThI penapata (%).

2. Cxonbko mit 9,13%-Hoii cepHoit KUCTOTHI (TUIOTHOCTD 1,060 1/Mi1) TpeOyeTcst Aist 0CaxIeHUS
BCcero Oapus B BUIC CyJbdara U3 pacTBopa, coaepxaiiero 0,55 r uncroro BaClo-2H,O?

3. Ilpu onpeneneHun amoMUHUS B cruiaBe ero ocaawin B Bujae AIPO4. KakoBa makcuManbHas
oTHOcHUTeNbHas norpenHocth (%) onpenenenus Al B obpasie, ecinu HaBecka Maccor 3,6500 r
B3s5Ta Ha Becax C MOTPeIIHOCThIO &g = £0,1 Mr; ocaxxaenue nposenu u3 20 M1 pacTBOpa, Co3aaB
136BITOYHYI0 KoHIeHTpanuio [PO4>] = 0,25 Momns/1; ocagok mpomsiny S0 ma Boasl? ITpumeproe
conepxkanne Al B crutaBe 30%.

Mooynb 6 (meopemuueckue 60npocsi)

1. Ha npumepe oxucnernst AsO4> -nonamu |~ nonos: AsOs> + 21 + 2H" « AsOz* + Iz + H20
o0cynuTe BO3MOXKHOCTh OOpaTUMOCTH peloKc-peakuuid. HazoBute ycnoBus, Koraa yKazaHHas
peakuus OyJeT TPOTEKaTh BIPAaBO, W YCJIOBHS, KOTJa peaknus OyIeT MPOTEeKaTh BIIEBO
MPAKTUYECKH IO KOHIIA.

2. XKeneso (Il) Tutpyror pactBopom K2Cr,O7 npu paznuunbsix 3Hauenusx pH: 0, 1, 3. Kak ydects
BrnussHUe pH mpu moctpoeHun KpuBoil TUTpoBaHuA? Kak 3TO oTpa3uTcs Ha BEIMUMHE CKadka
TUTPOBaHUA Ha KpuBor? [IpomimtocTpupyiTe pucyHKOM.

3. O0bscHUTE IPUHIUN JSHCTBHUS HHIUKATOPOB (METHIIOBBIN OpaHKEBBINA, METUIIOBBIA KPACHBIN)
B OpOMaTOMETpPUU TMPH OINpPeAeTICHUH BOCCTaHOBUTENeH. [loueMy Mmpu TUTPOBAHUU JOOABISIOT
KBr?

4. B kakux ycnoBusx (pH) mpoBomst onpeneneare NO2 -noHa MeT0o/10M TiepMaHTaHATOMETPHUH?
3anuiuTe peakiuo, yKaKuTe GakTopbl IKBUBAIEHTHOCTH. [loyeMy BO3MOXKHBI MOTEPU HUTPUT-
nonoB? Kakue nmpuemMsl UCTIONB3YIOT JJI UX YMEHBIIICHUS?

Mooynv 6 (pacuémnule 3a0anusi)

1. O6paszen, copepxamuii BaCl2'2H20 pactBopunu u k pactBopy no6asuinu u30sTok KoCrOs.
Tocne Beigenenns ocaaka BaCrO4 ero oThUIBTPOBATN U PaCTBOPHIIH isl pepanienus CrOs%
B Cr,07%". K momyuenHOMy pacTBopy n06aBuam u36bITok KJ ¥ Ha THTPOBAaHHME BBLICIHBIIErOCS
noma wu3pacxomoBanu 48,7 mu pactBopa THOCyIb(dara c¢ koHmeHTpammer 0,1370 moms/m.
Paccunraiite maccoByto nomo (%) BaCla'2H20O B oOpasie, ecnu nis aHaimu3a B3sJIM HABECKY
0,6460 .

2. BpluncnanTe MHIMKATOPHYIO MOTPEIIHOCTh THUTpoBaHMs pacTBopa BaHamus (III) pactBopom

K2Cr207 B ceprokucioii cpene (pH=0) B npucyrcTeun nnaukaropa ¢peppouna (E;, =1,06B).



3. Paccuuraiite notentman npu tutpoBanuu FeSO4 pactBopom KMnO4 B kucnoii cpene (pH=1),
eciu k 100 M FeSO4 ¢ ¢( FeSO4) = 0,1momnb/n mpubdasneno: a) 99,50 mn 6) 101,25 mn KMnO4 ¢
c(1/5 KMnOg4) =0, 1 mosb/m.

5) IIpumepvr mecmoswvix 3ad0anun (MOIIK 2.2, NOIIK 1.2):
1. BiimsiHue MOHHO# CHITBI pacTBOpa HYXKHO YYHUTHIBATh MIPH PacyeTe paBHOBECHI B BOJTHOM
pactBope...

a) 0,1 M KOH

6) 0,5 M NH4OH

B) 0,001 LiOH

r) 0,1 M CH3CH.COOH
2. PeakIuro aBTONPOTONIN3a PACTBOPHUTEISI CIIEYET YIUTHIBATh IIPHU PAcYeTe PABHOBECHBIX
KOHIIEHTPAIIUH MOHOB B BOJIHBIX PACTBOPAX ...

a) 210* M KOH

6) 0,1 M HCI

8) 5107 M KOH

r) 0,05 M NH4OH
3. I'paBumeTpuueckuii MHOkHUTEND 1pu onpeneiaeHuu Mg(Il) B Buae Mg2P207:

o M(Mg,P,0;) o M(Mg)

2MMg®) M(Mg,P,0,)
) M(Mg,P,0;). . 2M(Mg)
M(Mg*") M(Mg,P,0,)

4. MonspHas macca skBuBajieHTa HsPO4 npu TutpoBanuu e€ crangaptHeiM pactBopoM NaOH ¢
UHINKATOPOM (PEHOIPTATICHHOM:

2) M(H3TPO4), 6) M(13P0,), B)

M(H,PO,)
_—

5. I'paBumeTpudeckas popma T0JHKHA!

a) He MO/IBepPraThCsl BO3ACHCTBUIO OKPY KAIOLIEH Cpebl;

0) UMEeTh UTHTEHCUBHYIO OKPAcCKYy;

B) UMETh TOUHBIH MOCTOSIHHBIA CTEXUOMETPUYECKUI COCTaB;
I') UIMETh MUHUMAJIBHO BO3MOKHYIO MOJIEKYJIIPHYIO Maccy;
1) OBITH YCTOHYMBOI K MPOKAJIMBAHUIO;

€) UMETh MAaKCUMAJIbHO BO3MOXKHYIO MOJIEKYJISIPHYIO Maccy.

6. [t mosmyueHust KpyMHOKPUCTAIUTMYECKUX OCAJAKOB OCAaX/I€HUE ITPOBOJIAT:
a) U3 KOHIICHTPUPOBAaHHBIX PACTBOPOB;

0) U3 TOpAYMX PACTBOPOB;

B) Ha XOJIONY;

I') IpY MEIJIEHHOM MTPpHOaBJIEHUH OCaIUTeNsl M HENPEPHIBHOM IIepeMeIINBaHNH;
1) U3 pa30aBICHHBIX PaCTBOPOB;

€) B IPUCYTCTBUH BELIECTB, MOBBIMIAOIINX PACTBOPUMOCTh OCAJIKA.

7. I'paBumeTpudeckuii MHOXHTENb 1pu onpenenennun Mg(Il) B Bune Mg2P207:

2MMg®") M(Mg,P,0,) "
B) M(Mg,P,0;) . r) 2M(Mg)
M(Mg”") M(Mg,P,0;)

8. ®axrtop skBuBanenTHocTH Al(IIT) B peakimu ¢ DATA:
a)1/6; 6) 1, B)1/2; 1) 1/3; n) 1/4; e) 1/5.
9. CooTBeTCTBHE MKy KUCIIOTHOCTBIO cpelibl B coctosianeM DJITA:



a) pH 2-3; a) HY®;

6) pH 7-9; 6) Y©;
B) pH 4-5; B) H,Y;
r) pH 10-12; r) H,Y*".

10. Pacmionoxxure BCIIECTBA B IOPAAKE YBEIIMUYCHUA UX PAaCTBOPHUMOCTH B BOJIC oe3 y4d€Ta
IMPpOTOJIM3a AaHUOHA

a) AgsPOs  pKs=19,89

0) AgBr pKs = 12,28

B) AgClI pKs =9,75

r) Ag2SOs  pKs = 4,80

OrneHouHbIE MaTepHajbl B TOJIHOM OOBEME COJEpXKATCsi B ApXMBHBIX Marepuanax Kaderpbl
AHAIUTUYECKON XUMHH U B AJIEKTPOHHON 00pa3oBaTeIbHOM cpeie.

Texymuid KOHTPOJb OCYIIECTBISIETCS HAa MPOTSHKEHUU BCEro IMepuoja OoO0ydeHHs IIo
JUCLUIUIMHE B paMKax OPraHu3alliyd M TPOBENEHUS MPAKTUUYECKUX 3aHATHH, J1a00paTOpHBIX
paboT, caMoCTOATEIbHOW paboThl CTYIEHTOB, ClIa4d MOJYJEH M OlLIeHHWBaeTcs Oaax.
MakcuManbHbId PEUTHHT MO AUCLUIUIMHE «AHanuTtuyeckas xumus» cocrasiser 4000 Oamios:
2000 OamnoB mpUXOAUTCS Ha 1-0 YacTb JUCHUILIMHBI — «THIBI XMMHYECKUX pPEaKIUud
nporueccoB. Meronbl oOHapyKeHHsI U UACHTU(UKALNY, pa3felieHuss U KOHIEHTPUPOBAHUS U
2000 6amoB mpuxoAnTCs Ha 2-10 9acTh — «KonmuecTBeHHBIN aHAM3. XUMHUYECKUAE METOIBD».

PeiTHHr pacmpenesieH Mo BCEM BHIaM TEKYIIEro KOHTPOJs (TeKyiiui koHTpoir — 1360
0aJJIOB) M MIPOMEKYTOYHYIO aTTecTaruio (3k3ameH) — 640 6amios.

B Tabnune npuBeaéH npumep pacrpeneiaeHus peHTHHra Mo BCEM BHAaM OLIEHOYHBIX CPEJICTB s
2-11 YaCTH AMCUUIUINHBL.
Tabmuna. Peiitunr no kypcy «Ananutuyeckas xumus. Yacts I1. KonmndyecTBeHHBIN aHATU3»

Koutpons By 3amanusg Onenka Koin-Bo CyMmm.
3alaHus 3aaHui KOJ-BO
Oamn 0asioB
Texymnit JlaboparopHbie pabOTHI 8 240
KOHTPOJIb 1. I'paBumetpust. Onpenenenne Fe 25
2. Tlpurorosnenue pacteopa HCI 20
3. Onpenenenue Na,CO3 30
4. IlepmanranatroMeTpus 20
5. buxpomaromerpust 30
6. Momomerpus (yue6. pabora) 20
7. KommyiekcoHOMeTpus 15
8. AHanmu3 peabHOro 00BhEeKTa 80
CeMuHapsl 20 10 200
WNuauBuyanbHble 3aaHus 5 120
Wnn.3ananme 1.1. 30
Unp.3amanus 2.1., 2.2. 30
Wnn.3aganms 3.1., 3.2 20
Unn.3amanns 4.1., 4.2. 20
Wun.3amanms 5.1., 5.2. 20




Monynu 4 800
1. Moaynsl. (KOUTOKBUYM + 100+100
KOHTpOJIbHAs paboTa)
2. Monynb2. (KOJUIOKBUYM ~+ 100+100
KOHTpOJIbHAs paboTa)
3. Moayins3. (KOIIOKBHYM + 100+100
KOHTPOJIbHAs pa0boTa)
4. Moaynb 4. (KOJJIOKBUYM + 100+100
KOHTpPOJIbHAs paboTa)
Tekynuii KOHTPOIh 1360
[IpomesxyTouHast aTTecTanus (3K3aMeH) 640
Htoro 2000

[To BceM BHIIaM OILIEHOYHBIX CPEJICTB paboTa CUYMTACTCS MPUHSATON, €CIIM OHA BBITIOJHEHA
He MeHee, yeM Ha 60%.

KonnyectBo HaOpaHHBIX OaJUIOB 3a KaXKIbId BHJ TEKYIIETO KOHTPOJS COOTBETCTBYET
OIICHKE C YYETOM CIICTYIOIIHNX TpeOboBaHui: omeHka «5» — 90—100 % Gamos; onenka «4» —75-90
% OamnoB; oneHka «3» — 60-75 % GannoB OT MaKCUMaJIbHOTO YKcia OAIOB MO IaHHOMY BUAY
pabor.

Texymmii koHTposb yactu |1l «KomuuecTBennblit aHamn3. OU3NKO-XUMUYECKHUE METOIbDY
OCyHIeCcTBIIsIeTCST B (opMe 3auéra TpU BBHIMOJTHCHHH BCEX JJIEMEHTOB TEKYIIETO KOHTPOJIS
(BBITIOJIHEHUE JIA0OPATOPHBIX padoT, claya KOJUIOKBHYMOB).

4. OueHOYHbIe MaTepHabl UTOTOBOr0 KOHTPOJIA (MPOMEKYTOYHON aTTecTauuu) U
KpHUTEepHHU OLleHUBAHUS

[TpomexyTouHas aTTecTanus poBOAUTCS B popmax: 3a4€T (2), KypcoBas paboTa 1 3K3aMeH
(2).

Texyumii KOHTPOJIb BIMSET HA MPOMEXYTOUHYIO aTTectanuio. CTyAeHThl, HaOpaBIIke OT
oOmiero yucna 6amioB 3a TeKymud KoHTpouib (1360 6annoB) He meHee 90% (1224 Gamna) u He
Menee 80% OanoB 3a TECTUPOBAHUE, MOTYYAIOT 3a4YET U OIEHKY «OTIMYHO» 03 dK3aMeHa.

Crynentsl, HaOpaBIIuEe B YCIOBUSAX MOJYJIbHON OallIbHO-pPEHTHHIOBOI CHCTEMBI MEHee
90% (<1224 6anna), moyy4aroT 3a4€T U CAAIOT 3K3aMEH. DK3aMEH NMPOBOJIUTCS B YCTHOU opme
no OuneraM. buner BkitoyaeT TeopeTHueckue Bompochl (2-4) u naBe 3amaun. Bpems s
MOATrOTOBKH: 1,5 yaca.

CtpyKkTypa 5K3aMEHAIMOHHOTO OMJIeTa COOTBETCTBYET KOMIIETEHTHOCTHOH CTPYKType
muciuminHel. Teopetnueckue 3aganus nposepstor MOIIK 1.1, MOIIK 1.2, MOIIK 1.3, MOIIK
2.2. PacuérHble 3a7janns HanpasiieHbl Ha mposepKy kommerenuuiit MOIIK 2.3, MOIIK 3.2 u UOIIK
1.2. OtBersl mpenmnosiaraloT peHIeHHe 3aJad U KPATKyI0 HWHTEPIPETALNI0 IOJTYYEHHbIX
pe3yJbTaTOB.

[Tpumep oOpasia sK3aMeHalMoHHOro Ouera (3 cemectp)

1. Knaccuduxkanus pacrsopureneil. Koncranra aBronpoTosusa.

2. 3aKOH JeWcTBUS Macc, TpaHUIBl ero npuMeHuMocTu. KoHcTaHTa paBHOBecus,
PaBHOBECHBIE KOHIICHTPAIIHH.

3. Peaknun xomIiekcooOpa3oBaHusl B aHATUTHYECKONH XUMHUH. KOMITIEKCh KAaTHOHHOTO
Y aHhMOHHOro Tuma. Homenkiarypa.

4. HanummTe peakiuy IpynmoBoro pearenra ¢ monamu AlPY, Zn?*, Cr¥",

5. Belumcnute 3Ha4YeHHe peanbHOro (hopmanpHOro) motenmuana E”' B coydae pemoxc-
nepexoga MnOg4™ + 5e + 8H" = Mn?* + 4H,0 B pactsope ¢ pH 1 npu monnoii cune | = 0,1 (E°
mnoa”/ Mn®* = 1,51 B).



6. Uemy paBubl pH u eMkocth OydepHoro pactBopa - m, coctosmero u3 0,1 M pactBopa
draneBoit kucinotel CeHs(COOH), m 0,05 M Oudramara kamus CsHa(COOH)(COOK)?
(K1.conacoonp=1,2:10"3; K2 cenaccoom2=3,9-10F).

[Tpumep oOpasiia sk3aMeHaMOHHOTO Omtera (4 cemecTp)

1. TToyemy KoMIIEKCOHOMETpUUeckoe onpenenenue nonos Co?*, Zn?*, Ni%*, Cu?*, Cd*
MPOBOJAT B cpezie aMMuavHoro Oydepa? Hanummre XMMHUECKYIO peaKIMI0 TUTPOBAHUS KAaTHOHA
pactBopoMm DJITA B maHHBIX ycnoBusiX (s naro0oro karuoHa). Kak Biuser 3ta cpena Ha
BEJIMYMHY CKauka Ha KPUBOM KOMILIEKCOHOMETpHUUYECKOro TutpoBaHus? OTBeT 00OCHYyiiTe U
MPOUJUTIOCTPUPYITE TpaPUUISCKUM PUCYHKOM.

2. lana OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHAS peaxusi:
NO; +J” +H" < NO +J, + H,0. Hanumure nongypeakiuu M pacctaBbTe K03()(OULIHEHTHI B

obmeit peakuuu. Onpenenute fIKB M SKBUBAJICHTHI y4aCTHUKOB peakiuu. Jlaiite Ha3BaHue
METOJly, B OCHOBE KOTOPOTO JIGKHUT JaHHas peakius. Kakoil cmoco® TUTpOBaHMSI MPU 3TOM
ucnione3yercs? IlpuBeaure ¢Gopmyny, IO KOTOPOM MOXKHO pPAacCUMTaTh COJEpIKaHUE
orpezenseMoro uoHa (r/;1). Paccunraiite moreHIual B TOUKE SKBUBAJIEHTHOCTH.

3. MoHO 1 HCIOIb30BaTh HHAUKATOP 2-HUTpOodhenos (pT=4) npu turpoanuu 0,05 M
pactBopa NH4OH 0,05 M pactBopom HCI, 4ro0bI morperHocTs THTpOBaHus He npebiiraia +0,2
%?

4. Bo ckonbko pa3 pactBopuMocTh BaSOs B TuCTHIUIMPOBAHHOHN Bojie OOJbINE, YEM B
IIPOMBIBHOW >KMJIKOCTH, IPUrOoTOBIEHHON cMemmuBanuem 200 mi Boasl u 2 mi 1| M pactBopa

H2S04?

bann, nosyueHHbId 3a 3k3aMeH (MakcuManbHO 640 OaisioB), CKIIAABIBA€TCS C CyMMOM
0ayioB, HAOpaHHBIX 3a TEKYLIUN KOHTPOJb B CEMECTPE, M 3a pe3yibTaT TECTUPOBAHMUS, 3aTEM
BBICTaBJISIETCS OLIEHKA B COOTBETCTBUU CO IIKaIOH (Tabiuua) oT MakcuMaibHoro 6amia 2000 no
BCEM BUJIaM KOHTPOJIS.

MTorosas mkasa OlleHUBAaHUS

Komuiecrso Oneria BbiBO/I 0 CHOPMUPOBAHHBIX KOMITETCHITUSIX
0aJIoB

1800-2000 OTnmyaO Komnerenmmu c)opMHUpOBaHBI MOJIHOCTHIO

1500-1799 Xopouio Komnereniuu copMUpoBaHbl YaCTUYHO

1200-1499 Y 10BIIETBOPUTEITHHO Kowmmierenmuu copmupoBansl hparMeHTapHO
<1200 HeynosnerBopurenbHO Kommnerenmn He chopMupoBaHbI

Kypcosaa paboma cBsizaHa C BBIIOJHEHMEM MTOTOBOW NPAaKTUYECKOH paboThI,
MOCBAIIEHHON aHaM3y peajbHOTO OOBEKTa M HamlpaBiieHa Ha (OpMUpPOBAHUE KOMIIETEHITWH:
NOIIK 1.3, MOIIK 2.2, MOIIK 2.3, MOIIK 3.2, UOIIK 1.2 MOIIK 2.1, MOIIK 6.1.

Kaxnpiii cTyneHT moistydaeT/BblOMpaeT peanbHbIi 0OBEKT (CIUIaBbl, MUHEPAJBI, MOYBA,
BOJIbI, MUIIEBbIE MNPOIYKTHI, (apmaneBTudeckue mnpenaparbl). [Ipu BbIIOIHEHHH pPaOOTHI
OCYILIECTBIISICTCS IeATENIbHOCTh, Ha3bIBa€Mask METOJI0JIOTHYECKOM (YIOpsI0UeHHas B LIETOCTHYIO
CUCTEMY C UYETKO OIpE/IEeICHHBIMU XapaKTePUCTUKAMHU, JOTHYECKON CTPYKTYpPOI U MPOLIecCOM ee
ocymectBieHus). OHa BKJIIOYaeT B ce0sl CeqyIolue Olepalun: MOCTaHOBKA LIeIH, U3ydeHHe
JIUTEepaTyphl, (POPMYIUpPOBKA 3a4ad HUCCIEIOBAHMS, BBIJBMKEHHE THUIOTE3, MOJEIMPOBAHUE
CUTyalnn (COCTaBJICHHE YPABHEHMM M TPOBEACHHUE pPAcue€TOB IO HHUM), IUIAHUPOBAHUE
AKCIEPUMEHTAJIbHOW pPAa0OThI, OLIEHKH IOJYYEHHBIX pE3yJbTaTOB C IMPUMEHEHHEM MeEToja
MaTeMaTHYECKOM CTaTUTHUKH M UX oOcyxnaeHue. Co MHOTMMHM U3 TEPEUUCIICHHBIX CTaIuil
BTOPOKYPCHUK BCTpedaeTcs BIepBble (IpoO0oTOOp M MpoOOMOAroToBKa, BHIOOpP MeEToAa U
METO/IMKH, COCTaBJIEHUE CXEMbI aHAJIN3a, OLIEHKA ITOJIy4€HHOI'0 Pe3yJbTaTa).

KypcoBas pabGorta mpexacraBisieTcss B BHAE OT4Y€Ta U JOKJIaJa C Mpe3eHTalMEeH,
olieHuBaeTcs B popme 3auéTa.



4. OneHOYHbIE MATEPHAJIBI IJISI POBEPKH OCTATOYHBIX 3HAHM (cHPOPMUPOBAHHOCTH
KOMIIETEHIINH)

TecToBBIC 3a7aHUA

1. Ins pactBopenus 1,16 T nomuna ceunna Pbl, morpeboBaiocs 2 1 Bojsl. [IpousBenenue
pacTBopuMocTu nanHo# conu pasHo (MOIIK 1.1, MOIIK 3.2):
A)4-107';
B) 8:107%;
B) 4-107¢;
r)5-1071,
2. TIpurorosumu 0,02 M pactBop KMnOs. Kakyro MOIspHYIO KOHLIIEHTPAIIMIO SKBUBAJICHTA
OyzieT UMeTh 3TOT pacTBop B npuBeaeHHoM peaknuu (MOIIK 1.1, MOIIK 3.2):
5Fe** + MnOs + 8H* = 5Fe* + Mn?* + 4H,0
A) 0,02;
b) 0,1;
B) 0,2;
I 1,0?
3. Kakoii 06beMm KMnOs ¢ ¢(1/5 KMnOgs) = 0,25 mosb/n motpedyeTcs Ui OKUCICHHS B
kucion cpene 50 ma 0,2 M NaNO; no peakiuu (MOIIK 1.1, MOTIIK 3.2):
NaNO2 + KMnOg4 + H2SO4 — NaNO3 + MnSO4 + K2SO4 + H20
A) 40 mu;
b) 80 mu;
B) 120 mu;
I') 29 mn?
4. Kakue coemuHEHHS MOKHO KOJIMYECTBEHHO ONPEACISITh METOJOM KHCIOTHO-OCHOBHOTO
tutpoBanus (MOIIK 1.2):
A) HaTpus cyabhu;
b) natpus rioaun;
B) kanus xnopun;
I') Hatpus ruapokapOoHar?
5. B 1 1 pactBopa coaepxwurcs 0,001 monms CH3COOH u 0,01 mons HCIl. Bennuuna pH
nanHoro pacteopa (MOIIK 1.1, UOIIK 3.2):
A) 3;
b) 7;
B) 2;
I 5.
6. Ha ycroitumBocTs KommuekcHoro coeaunerns Hg(NHs)s?* piuser (MOTIK 2.2):
A) pH;
B) xonnentpanus Hg?";
B) xonnentparus NHs;
I') Bce nepeuricieHHbIe (PaKTOPBHI.
7. Cwmech NazCO3 u NaOH tutpyror HCI ¢ uaankaropom denondranennom. Yto mpu 3Tom

orrutposbiBaiot (MOIIK 2.2):

A) NaOH,;

b) Na2CO3 1o H2COg;

B) NaOH u m0 H2COs;

I') NaOH u Na2CO3 o NaHCOs.

J1) HeT BEpHOTO OTBETA.
8. Kak ompenessiroT KOJIM4eCTBO dIEKTpUIecTBa B KylloHOMeTpraeckoM TutpoBanuu (MOTIK
1.1)

A) onpenensoT NPOU3BEIECHUE CUJIBI TOKA Ha BPEMs NIEKTPOI€HEpALUU TUTPAHTA 10

TOUYKH SKBUBAJIEHTHOCTH;



b) onpexnensitor cuity Toka B X0J1e TUTPOBAHMUS;

B) onpenenstor BpemMsi K MOMEHTY CKadKa IMOTEHIIHATIA;

I') onpenensitoT pa3HOCTH MOTEHIIUATIOB B XOJI€ DJIEKTPOJIN3a;
J1) HEeT BEpHOTO OTBETA.

9. Kakas conp Haxomwmtach B mpobupke, ecimu ¢ NaOH oOpasyercs Oenblit 0calok,
pactBopumbiii B u30biTke NaOH, ¢ Ka[Fe(CN)e] —Oenbiit ocamok, a ¢ BaCl, — Genbrii
0CaJIOK, HepacTBOpHUMBIN B kuciorax u menodax (MOIIK 1.3):

A) Na3PO4;
b) ZnS0O4;
B) AgNO3?

10. Onpenenure 3nauenue pH pactBopa, conepxariero 0,300 monb hochopHOM KUCTOTHI U
0,200 wmoms murmapodocpara mHatpus B 1,0 1 (Kua(HsPOs) =7,08- 1073
Ka2(H3PO4) = 6,17 - 10-8 Ka3(H3PO4) = 4,68 - 101) (MOIIK 1.3):

A) 1,97,
b) 7,03;
B) 7,39;
I 2,33.
11. Bemunna pH B TOUKe SKBUBAICHTHOCTH MeHbiie 7 ipu tutpoBanuu (MOTIK 1.3):
A) CHIIBHOM KUCJIOTHI CHJIBHBIM OCHOBAHUEM;
b) cnaboro ocHOBaHMSI CUITLHOM KHCIIOTOM;
B) cunpHOrO OCHOBaHUS CUJIBHOW KUCIJIOTOM;
') cnaGoii KHCIOTHI CHIIEHBIM OCHOBAHHEM.

12. PacTtBopuMOCTh B BOAC (MOJIB/T) KaKOTO W3 MEPEYUCIICHHBIX HIKE CYIb(UIOB OyneT
makcumainbHa (MOIIK 1.1, MOIIK 3.2):
A) HgS (Ks®=1,4 - 107%);
B) AgzS (Ks®=7,2 - 10-*9);
B) Sh2Ss3 (Ks® = 2,2 - 10-%9);
I') BizSs3 (Ks® = 8,9 - 1071%)?

13. Kakas momypeakuusi COOTBETCTBYET IMpOIeCCy TEPMaHTaHATOMETPHUYECKOTO
omnpezeneHus B HelTpanbHOU miu cnadomenoynoi cpeae (MOTIK 1.3):

A) MnO4™ + 8H* + 58 = Mn?* + 4H,0;

B) MnO4~ + 4H* + 3& = MnO2{ + 2H.0;

B) MnO4~ + 2H,0 + 3& = MnO2{ + 40H™;

I') MnO4~ + & = MnO4*™?

14. PactBop H2SO4 mpuroroBunu pasdaBieHueM 8,5 M KOHLUEHTPUPOBAHHOIO pacTBOpa
cepHOU KUCIOTHI ¢ TWIOTHOCTBIO P=1,640 r/mi (C(H2S04) = 12,13 M) no 500 mu Bogo#.
KakoBa mMonspHast KoHIIeHTpanus noixydenHoro pactesopa (MOIIK 1.1, MOIIK 3.2):

A)0,1031 M;

b) 0,21 M;

B) 0,2062 M;

I') 0,206 M?

15. Momnsiprass Macca skBHuBajieHTa (HOC(HOPHON KUCIOTHI MPH TUTPOBAHUM €€ CTaHIAPTHBIM
pactBopom NaOH ¢ unnkaropom denondranertom (pT =9) (MOTIK 2.2):

A) M(H;PO4);
B) M (HsPOu);

M(H,PO,) .

B) 5



') 2M (H3POs).

Nudopmanus o paspadoTunkax

CkBoproBa Jlugus HukonaeBHa, kaHI. XMM. HaykK, JOIEHT, Kadeapa aHATUTHYCCKOMN
XMMHH, JTOLIEHT

[enkoBHuKOB Bmamumup ButanbeBuy, KaHI. XUM. HayK, JOLEHT, Kadeapa
aHAJUTUYECKON XMUMUH, JOLIEHT



