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1. EJIM 1 3AJIAYHN OCBOEHUSA JUCIUITJIMHBI

1.1. I_Ie.]'lbl() OCBOCHHUA JUCHUIIJIMHBI «AHATINTHYECKAST XHMHS»  SIBISETCA
O3HAKOMJICHUEC CTYyACHTOB C MCCTOM AHAJIUTHUYCCKON XUMUH B CHCTEME HAayK, IOHUMATb POJIb
XUMHUYCCKOTO aHajlin3a, BJIAACTb MCETPOJIOTMYCCKMMU OCHOBAMHU daHAJIM34d, 3HATH CYHICCTBO
peaKHI/Iﬁ " IMPpOLCCCOB, UCIIOJIB3YCMbIX B aHAJTUTHYCCKOI XUMHH, a TAKXKE IMPUHIMUIIBI 1 oOnactu
HCIIOJB30BaHHA OCHOBHBIX MECTOA0B XUMHUYCCKOI'O aHAJIM3a.

1.2. 33}13‘{3 OCBOCHHUS TUCHMIUIMHBI! PAa3BUTUE TEOPHU XUMHUCCKUX U (1)I/I3I/IKO—
XUMHUYCCKHUX METOJ0B aHaIn3a, IIpoueCCOB U OHepaHI/Iﬁ B HAYYHOM HCCJICAOBAHHU.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

2.1. Y4eOHasi TUCHMILUINHA «AHAIMTHYECKAS XMMMSD» OTHOCUTCS K 00s13aTeIbHOM YacTh
1 ocBamBaeTcs B 3 U 4 ceMecTpax.

2.2, JIia u3y4yeHus1 JaHHOH y4yeOHOM TUCHUILIMHBI HEOOXOAUMBI CJleyI0lne 3HAHUS,
YMeHUsl, HABBIKH, (h)opMHUpYyeMble NPeAllecTBYIOIUMHU Y4eOHbIMU JUCHUIIMHAMM:

- 00I11as XMMUSI;
- HEOpraHUYeCcKast XUMUSI.

3HaHuA: (PU3MKO-XMMHUYECKUE CBOMCTBA BAKHEHIIMX OPraHUYECKUX W HEOPTraHMYECKHX
COEIMHEHU, 3aKOHbI KHHETHKU U TEPMOJANHAMUKH, OCHOBBI JJIEKTPOXUMUYECKUX MPEBPALICHUI
BEIIECTB, TEOPETHUECKUX M TMPAKTHYECKUX OCHOB METOAOB U CPEIACTB HICHTU(UKALWH,
oOHapyKeHHUsI, pa3iesieHus] U KOHIIEHTPUPOBAHUSI.

YMmenus: MMpaBUJIBHO OICHHUBATh BO3MOXKHOCTH  OTACJIBHBIX MCTOAOB  aHaliu3a,
000CHOBaHHO BBI6I/IpaTL COOTBGTCTBYIOH_II/Iﬁ AJI1 pCHICHU A KOHerTHOﬁ 3aJa4du.

HaBpiku: wucnonb3oBaTh 0OOpPYJOBAaHUS W TNPHOOPHI, MaTeMAaTU4YEeCKH OOOCHOBBIBATH
pe3yabTaThl HWCCIEAOBAHMS, KPUTUYECKH OIICHWBATh IIOJNyUYeHHBIE pE3yJIbTaThl, OTOMpPATh
MaTepHal 1js TEOPETUYECKUX 3aHATUI U 1TaOOpaTOPHBIX padoT.

2.3. Ilocaenywimue y4deOHble JUCHMIUIMHBI, ISl KOTOPbIX HE00XOAUMBbI 3HAHMS,
YMeHHsl M1 HABBIKH, (popMHUpYyeMble JAHHOH Y4eOHO# M CIHIIIHHOM:

- KOJUIOWJHAas XUMHSA (KOJUIOMJHBIE CHCTEMBI, KOJUIOMJHBIE 4YacTHULBI B IpoLeccax
OCAXICHUS U pa3iesieHus)

- (Qmuueckas XxuMus (MEXaHW3M XUMHUYECKHX PEAKIHH, UCIIOIb30BaHUE (PH3MUECKUX U
(U3HUKO- XUMUYECKUX TPOIIECCOB)

- XUMMYECKasl TEXHOJIOTUS (aHAIMTUYECKUH KOHTPOJb MPH TEXHOJIOTMYECKOM KOHTpOJIE
IIPOTEKAHUS IPOMBIIIIEHHBIX [TPOLIECCOB)

- OopraHMyeckas XumMusi (MEXaHU3M XMMHUYECKUX pPEaKIfii, NCIOIb30BaHUE (PU3HMUECKUX U
(U3UKO-XMMHUYECKUX MPOIIECCOB);

- (1)H31/I‘{€CKI/I€ n q)HSI/IKO-XI/IMI/I‘-IGCKI/IC METOJAbI UCCJICAOBAHUA B XUMUH,
- XUMHYCCKad TCPMOANHAMUKA U TCIINIOTCXHUKA,
- KOMIIBIOTCPHAA XUMUA;

- IIPaKTUKHU.



3. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCHUIIJIMHE

[Tporiecc ocBOEHMSI TUCIUILTMHBI HAMpaBlieH Ha (JOPMHUPOBAHHE AIEMEHTOB CIEAYIOIIUX
komrereHnii B cootrBeTcTBUM ¢ GI'OC BO u OIIOII BO mo nanHOMYy HampaBieHHUIO

IIOATOTOBKH:

a) o0menpogecCHOHAIBHBIX:

OIIK-1

Croco0OHOCTD

aHaAJIM3UPOBATh

9KCIICPUMCHTOB, Ha6HIOH€HHﬁ n H3MepeHHﬁ;

U UHTEPIPETUPOBATH

pe3yNbTaThl

XUMHUYECKUX

OIIK-2 CiocoOHOCTh MPOBOIUTH C COOMIOIEHUEM HOPM TEXHHUKH 0€30MaCHOCTH XUMHUECKUN
9KCIIEPUMEHT, BKJIFOYAsi CHHTE3, aHAJIN3, U3YUEHUE CTPYKTYPhI U CBOWCTB BEIIECTB U
MaTrepuaioB, UCCIEIOBAHUE IPOLIECCOB C UX YUACTHEM;

Tabauua 1. JlekoMno3uums pe3yabTATOB 00y4eHHA

Kox Kon 1 HanMeHoBaHMe [Tnanupyemsle pe3yasTaTsl 00y4UeHHsS 0 AUCHUIUIMHE (MOIYIIIO)
KOMIIETEHIINM | HHAMKATOpa JOCTUKEHUS
KOMIIETEHIIHH 3Hars (1) Ymerts (2) Bnanets (3)
OIIK-1 OIIK-1.1 CucremaTu3upyet u | Cocrapmser cxemy | Umeer HaBBIKA
Cucremaruzupyer U | aHANU3UPYeT PE3yIbTaThl | aHATIN3A, BBIOMPAET | CTATHCTHYECKOM
aHAJIM3UPYET XUMHYECKUX ONTHMAJIEHBIH METON | 06PabOTKH
9KCIIEPUMEHTOB, KaueCTBEHHOTO H | 3KCTIEPUMEHTATBHBIX
HaOJIIONIeHN 1, U3MEPEHHH | KOTMYECTBEHHOTO JaHHBIX,  CIIOCOOaMH
aHaJIn3a BeIecTBa OpHeHTALHH B
po¢eCCHOHATHHBIX
HCTOYHUKAX
nHpopmanuu
OIIK-1.2  Amnanmsupyet| OcHoBHble  momnoxeHus | [Ipennaraer Dopmynupyer
TEOPETUYECKUE OCHOBBL | TEOPHUHU HHTEpIpEeTaLUIO 3aKJIIOYEHUS u
(byHIaMEHTaIBHBIX Ppe3yJbTaToB BBIBOJIBI 1o
pa3zesnioB  XMMHYECKOH | COOCTBEHHBIX pe3ynpTataM aHaJIH3a
TEXHOJIOTUH 9KCIIEPUMEHTOB U | TUTEPATYPHBIX
PacYeTHO-TEOPETUYECKHX | TaHHBIX
pabot
OIIK-1.3 Hcnons3zoBanue | CucreMaruzupyer u | BeimmonHseT ~ UTOroBBIE | AHAIM3HPYET
TEOPETUYECKHUX OCHOB | aHAJIM3UPYET PE3YNILTATHI | pacueThI ¢ | cOGCTBEHHBIE
TPAAUIIMOHHBIX W HOBBIX | XUMHUYECKUX PE3YIbTATHI | HCIMTOIb30BAHUEM 9KCTIEPUMEHTAIIBHbBIE U
pa3aenoB XUMHU pacueToB CBOMCTB | cTaTHCTHUECKOI pacdeTHo-
BEIICCTB M MATEPHANIOB | oGpaGOTKH pe3ylIbTaTos | TEOPETHICCKHX
KONMYECTBEHHOrO paboTBl  XUMHYECKOH
aHanTM3a, MCronb3oBath | HAPABICHHOCTH.
BO3MOKHOCTH
XMMHUYECKHX M (PU3uKo-
XMMHYECKHX  METOIOB
aHaIM3a
Kon Kox n HanmeHoBaHME [Tnanupyemsie pe3yapTaTel 00ydIeHUS 0 AUCIUIIINHE (MOIYIIIO)
KOMITETEHIIUY | MHOUKATOPA JOCTIKCHUS
KOMITETEHIH 3uats (1) Yumers (2) Bnanets (3)
OIIK-2.1  PaGoraer c|Paboraerc IIpoBonut uccnenosanus | [Iposoaut
OIIK-2 XUMHUYECKUMU XUMHUYECKUMU MaTepHajJoB pa3HOH CTaHAapTHBIE
BCIICCTBAMH BEIIECCTBAMU C IIPUPOABI C onepanuu Lt




co0JTI0IeHIEM HOPM
TEXHHUKU 6E30aCHOCTH;

HCIIOJIB30BAHUECM
HUMCIOIIUXCA METOAUK

oTIpesIeTICHUS
XHUMHYECKOTO U
(hazoBoro cocraBa
BEILIECTB U
MarepuaaoB Ha UX
OCHOBE

[IK-2.2 TIpoBomuT cuHTE3
BEIIECTB M MaTepUalIoB
pasHoi TIPUPOIBI c
UCIIOJIb30BaHUEM

CoOimonaer npaBuiia
paboThl ¢ XHMUYECKHMH
BEIIECTBAMH C
CcOOJI0ICHNEM HOPM

IIpoBoauT cuHTE3
BEIIIECTB U MaTE€pHaJIOB
pa3HOI pUPOABI C
UCIIONIb30BaHUEM

IIpoBoaut
CTaHIapTHHIE
oTIepanuy s
OTIpeIeIICHUS

UMCIOIINXCA METONK; TEXHUKHU 0€30M1aCHOCTH

UMCIOIIUXCA MECTOAUK XHUMHUYCCKOI'o 1

(ba30130r0 cocCTaBa

cocCTaBa BCIICCTB n
MaTepualIoB Ha UX OCHOBC,

BEILECTB U
MaTepHaliOB Ha HX
OCHOBE
[IK-2.3 IIpoBomut | Cmoco6sr  mposenenus | [IpoBogute  pacueTHo- | Cmocobamu
CTaHIApTHBIC  OIEPALMH | PACYETHO-TEOPETHYECKHX | TEOPETHICCKHE NPOBECHNUS PAacYeTHO-
Ut OIpeNeIICHHS | UCCIISIOBAHHM 10 | HCCIISIOBAHUS IO | TEOPETHYECKUX
XAMHYECKOro W (ha30BOTO | 3aJlaHHBIM METOJHKAM 3aJaHHBIM METOIUKAM UCCIIeIOBaHUH o

3aJaHHbIM MCTOJJUKaAM

T1IK-2.4 [IpoBoaut | CTangapTHBIE oOINEpaluu

HCCIICIOBAHNUS pu pabote Ha
BBICOKOTEXHOJIOTHYHOM
XUMHUYECKOM
obopynoBaHUT

[MpumensTe ctanaapTHble | CTaHAAPTHBIMH
oreparyy 1npu padore Ha | onepanusImMu pH
BBICOKOTEXHOJIOTUYHOM | paboTe Ha
XHUMHYECKOM XHMHYECKOM
obopynoBaHUT o0opynoBaHUT

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHbI

0611_[8.}1 TPYAOCMKOCTb JUCHUIIJIMHBI B COOTBCTCTBHUU C y‘-Ie6HBIM IIJIaHOM

3a4eTHbIX eAnHHUI (612 yacos).

cocrasisger 17

TpynoeMKoCTh OTJENbHBIX BUIOB Y4eOHON pabOThl CTYAEHTOB OYHOM (opMme 0OyueHHs

npuBeseHa B Tabmiuie 2.1.

Tabauna 2.1. TpynoeMKoCTh 0TAeJbHBIX BH/I0B YueOHO# paGoThl 1o ¢popmamM o0yueHHst

Bun yuebHOM 1 BHEY4eOHOM paOOThI JI7Is1 O4HOHM (OopMBI 00yUEHUS
O0bEM DUCHHUILUIMHEI B 3aYETHBIX €IMHULIAX 17
O0BEM QUCIUIUINHBI B aKaJIEMUYECKUX Yacax 612
Konrakthas paboTa o0y4aromuxcs ¢ mpernoaBaTeseM (BCero), 450
B TOM uucie (Jac.):
- 3aHSTUS JEKIMOHHOTO TUIIA, B TOM YUCJIE: 180

- IpaKTU4ecKasi MOAr0TOBKa (€Ciu

IpELyCMOTpEHA) )
- 3aHATHS CEMHHApPCKOTO THUMa (CEMUHAphI, MPAKTHYECKHE,
nabopaTopHsbIe), B TOM YHUCIIE: 270

- IpaKTU4ecKasi MOAr0TOBKa (€Cciu

PEAYCMOTPEHA) )
- B XOJI€ IOJITOTOBKH 1 3aIIIUThI KypPCOBOM pabOTHI 18
- KOHCYJIbTaIMs (MpedK3aMeHallMOHHas) 5
- IPOMEXYTOYHAs aTTeCTallus IO TUCIUILINHE
CamocrositenbHasi paboTta oOydaromumxcs (Jac.) 157
dopma MpoMeKyTOYHON arTecTalui 00y4aroerocs DK3aMeH —
(3auet/7K3aMeH), cemecTp (bI) 3, 4 cemecTpsl




ConepxaHve MUCHUIUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (paszenam) ¢ yKa3zaHueM
OTBEJICHHOTO Ha HHX KOJMYECTBAa aKaJeMUYECKUX YacOB M BHJIOB YUYEOHBIX 3aHATHH H
CaMOCTOSITEIbHON pabOThI MPEACTABICHBI B Ta0mHIIe 2.2.

Ta6anna 2.2. CTpyKTypa U coaep:KaHue JUCHUNIUHBI (MOTYJIs1)

07151 OYHOUL (hopmbl 0OyUenun

KonTakrHas pabora, vac. Hroro cI)opMa
JI 113 JIP Hacos TEKymero
KOHTPOJISL
CP ycnneBaeMocCTH,
Paznen, Tema muCHUTUTMHBI (MOYJIS) KP/ qac’ ¢dopma
a1 BT g3 | BT | gp |BTE KIT ’ POMEXKYTOUHOM
I 1 I arTecTaluu
[no
cemecmpam]
3 cemectp
Paznea L. 4 10 8 22 CeMmuHap
KadyecTBeHHbBIIT aHAIU3
Tema 1. Ilpenmer, 3amaun U METOABI
KaueCTBEHHOTO aHAIN3a
Tema 2. 3axkoH aeiictBus Macc kKak | 10 18 8 36 Komnmoxsuym
TEOpeTHYeCcKass OCHOBA KayeCTBEHHOTO
aHanmsa
Tema 3. 3akon pgeiictBus wmacc u | 8 14 8 30 KonTponbnas
HPOLECCHl THAPONU3a U aMpOTEpPHOCTH pabora
Tema 4. 3axkoH pelictBus Macc u | 14 14 8 36 KonTtponsHas
TeTepPOTCHHBIE IPOIECCH pabota
Tema 5. OKUCIUTENBHO-BOCCTAHOBU 14 14 8 36 Konrponpnas
TEIbHBIE MTPOLIECCHI pabora
Tema 6. KommiekcoobpazoBanne B | 12 14 8 34 Konrponpnas
AQHATNTHIECKOH XHUMHUH pabota
Tema 7. AHUOHBI M aHanu3 cyxoro | 8 14 8 30 TectupoBanue
BEI[ECTBA
Tema 8. Merogsl pazgenenus u | 4 14 8 26 Cemunap
KOHIIEHTPHPOBAHHS
Koncyasramun
Konrtpons NPOMEKYTOYHOM
aTTeCTAlUH
HUTOI'O 3a cemecTp: 74 112 64 250
4 cemectp
Paznen 1. KontnyecTBenHsblid anaiams. | 12 20 10 42 Cemunap
Tema 9. KonmmuecTBeHHbIH aHAIH3
Tema 10. ['paBuMeTpudeckuii anamus 20 24 16 60 KonTtponsHas
pabota
Tema 11. MeTox KHCIIOTHO-OCHOBHOIO 20 3 26 18 67 KonrponsHast
TUTPOBAHHS pabota
Tema 12. MeToabl OKUCIUTENBHO- 16 2 24 14 56 KonrponbsHas
BOCCTaHOBHUTEILHOTO TUTPOBAHHS pabota
Tema 13. Metobl OCaKaCHHS 12 24 11 47 KomnokBuym
Tema 14. KommnekconoMmeTpust 16 22 14 52 Konrponpnas
pabora
Tema 15. ®usnko- xumudyeckue 10 18 10 38 TectupoBanue
METO/Ibl aHAJIM32
Koncyapranuu
KoHTpo/b mpoMeskyTOUHOIi
aTTecTAlUN
HUTOI'O 3a cemecTp: 160 S 158 18| 93 362
Hroro 3a Bech nepuon 108 S 270 18 157 612

Ipumeuanue: J1 — nexuus; I13 — npaktudeckoe 3anstue, cemuHap; JIP — naboparopHnas padora; 111 — npakruaeckas
moaroroBka; KP / KII — kypcoBas pabota / KypcoBoii mpoekT; KITA — koHTpons mpoMexyTounoi arrecrarmm; KC —
koHcyibTanum; CP — camocrositenbHas pabora



Ta6auua 3. MaTpuua cooTHeceHHusl pa3/iesioB, TeM y4eOHOH JUCHUILIMHBI U (popMuUpYyeMBbIX
KOMIIeTeHIUI

Paznen Koun- Kon OO11ee KOIHYECTBO
TeMa BO KOMIICTCHI[UU KOMIICTEHIUI
UCUMITIIAHEI qacoB | OIIK- | OIIK-
1 2
Paznen 1. KauecTBeHHBIN aHAIU3 22 + + 2
Tema 1. Ilpeamer, 3a1a4u 1 METOABI KAUECTBEHHOTO
aHaju3a
Tema 2. 3akoH AEWCTBUS MacC Kak TeopeTHIecKast 36 + + 2
OCHOBA Kau€CTBEHHOT'O aHaJIHN3a
Tema 3. 3akoH AelcTBUS Macc U MPOLIECCHl TUAPOIN3a U 30 + + 2
aM(pOTEPHOCTH
Tema 4. 3ak0oH JEHCTBUS MacC U TeTepPOTeHHBIE 36 + + 2
MIPOIECCHI
Tema 5. OKHUCITUTEILHO- BOCCTAHOBU-TEJILHBIC 36 + + 2
MIPOIIECCHI
Tema 6. KomriekcooOpa3oBaHue B aHATUTUYCCKOMN 34 + 2
XUMHH
Tema 7. AHHOHBI U aHAJIU3 CYXOr'o BELIECTBA 30 + + 2
Tema 8. Meroab! pa3eneHusi U KOHUEHTPUPOBAHUS 26 + + 2
Paznen I1. KoanyecTBeHHBINH aHAIN3. 42 + + 2
Tema 9. KonnuecTBeHHBINH aHAIN3
Tema 10. ['paBUMeTpHUeCKI aHATTN3 60 + 2
Tewma 11. MeTos1 KHCIOTHO-OCHOBHOTO TUTPOBAHUS 67 + 2
Tema 12. MeTo bl OKHCIIUTEIbHO-BOCCTAHOBUTEILHOTO 56 + + 2
TUTPOBAHUS
Tema 13. MeToapl ocakIeHUS 47 + + 2
Tema 14. KommiekconomeTpus 52 + + 2
Tema 15. ®usuko- xUMHUYECKUE METOIBI aHAIA3A 38 + + 2
Kypconas pabora 2 + + 2
Hroro 612

Kpartkoe conepxanmne yueOHOH TMCUUIIMHBI.
Paspnen 1. KauecTBeHHBIN aHAIM3.
Tema 1. IIpeamer, 3a1a4n U MeTOAbI KAYECTBEHHOI0 AHAJIN3A

3amaul aHAIUTUYECKOW XMMHUU. MECTO aHaIMTUYECKON XUMHUM Cpeln APYTruX HayK U ee
BIIMSIHUE HA Pa3BUTHE €CTECTBEHHBIX HAyK, IPOMBIIIIEHHOCTU U CEJIBCKOTO X035MCTBAa. XNMUKO-
TEXHOJOTMYECKUI KOHTPOJIb MPOU3BOACTBA. PONb aHaNUTHYECKON XUMHH B MPOQPECCUOHAIBHOMN
MIOArOTOBKE XMMHKOB.

[Ipenmer W 3agauM  KayeCTBEHHOIO aHanu3a. Meroasl KadyeCTBEHHOIO AaHaJIN3a.
dusnueckune, (U3NKO-XMMHUYECKHE M XMMUYECKHE METOJbl aHajau3a. AHAIU3 «MOKPBIM» U
«CyXuM» IyTsIMU. Makpo-, MHKpO-, IIOJIYMHUKpPO- M YJIBTPOMHKpOaHanu3. Peakunun
OKpalIMBaHUs IuIaMeHu. KanenbHbIil 1 MUKpPOKPUCTAJUINYECKUIN aHAIIN3bI.

Ortanbel  pa3BUTHS ~ aHAIUTHYECKOW XuMuU. CHcTeMbl KayeCTBEHHOI'O  aHajIM3a.
CynpbpunHas cucremMa aHaiu3a KaTHOHOB, €€ CYUIHOCTb. IlomoKuTenbHbIE CTOPOHBI U
HEIOCTAaTKU CyNb()UIHONH CHUCTEeMBl aHaNM3a KaTHOHOB. JleleHHWe KaTHOHOB W aHMOHOB Ha
aHAIMTUYECKHE TIpynnbl. ['pynmnoBeie peareHThl. [losokuTenbHBIE CTOPOHBI M HEIOCTATKH
KHUCJIOTHO-ILIENIOYHOM cucTeMbl. CucremaTHueckuidi U JpoOHBIH Xoxa aHanu3a. CyIHOCTb
cucTeMaTudeckoro xona asanusa. OOlieaHalMTHYECKUE, TPYMNIOBbIE U  crenupuueckue
peakuu U peareHThl. [[poOHbIe aHATU3bI, X CYIIHOCTh U TIEPCIIEKTHBHI PA3BUTHSL.

AnanuTtHueckas KiaccupuKaus KaTUOHOB U Nepuojaudeckas cucreMa siemeHToB J[.M.
MenneneeBa. YyBCTBUTENBHOCTh AHAIUTUYECKUX peakuuud. OTKpbIBa€Mbli  MHHHUMYM,



npeenbHas KOHIEHTpalus WK IpeeabHoe paz0asieHne. B3auMocBs3b 3TUX MoKas3aTenaen u ux
MIPAKTUYECKOE HCIIOJIb30BAHNE B AHAIIN3E.

OcHOBHBIE yCIIOBHS 0OHapyXEeHUsI HOHOB B pacTBope. Crnennpuueckue, n3dupareabHbIe,
CEJIGKTUBHBIE PEareHThl U peakuuu. MacKUpOBKAa MEMHIAIOIIUX IMOCTOPOHHHUX HOHOB IyTEM
CBSI3bIBAHUS UX B IPOYHBIE KOMIUIEKCHBIE COEIUHEHMS.

Tema 2. 3aKkoH AeliCTBUSI MACC KAK TEOPETHYECKAs1 OCHOBA KAYeCTBEHHOI'0 aHAJIN3a

[Ipumenenue 3akoHa JAEHCTBYIOLUIMX Macc K OOpaTHUMbBIM peakiusM. YpaBHEHHUE
KOHCTAaHTbl XUMHUYECKOTO paBHOBeCHsA. OCHOBHBIE IIOJOKEHHUS TEOPUU IJIEKTPOIUTUUECKON
JUCCOLIMALINH.

B3anmocBs3p Mex/1y CTENEeHbI0 U KOHCTAHTOW MOHU3ALUU CIa0bIX 3JIEKTPOIUTOB. 3aKOH
Paz6asnenus B. OctBanbna. MeToanka BEIYUCICHHUH C MCIOJIb30BAHUEM CTENIEHU M KOHCTAHTHI
MOHU3ALIAH.

CMmelieHe HMOHHBIX paBHOBecui. JlelicTBue OJHOMMEHHOro HoHAa. (OCHOBHBIE
MTOJIOKEHUSI TEOPUU CHIBHBIX 3JIEKTPOJINTOB. DJIEKTPOCTATHUECKOE B3aUMOJECUCTBUE MEXIY
noHamu. Kaxymiasics ctenens auccouuanui. AKTUBHOCTb U K03 duimeHT akTuBHOCTH. MloHHas
cwia pacTtBopa. MeToaMKa BBIYMCIEHHMS HWOHHOM CHIJIBI PacTBOpPa M AKTHMBHOCTH HOHOB C
UCTOJIb30BaHUEM TNPHUOIIKEHHBIX 3HAYeHUH KOX(QQHUIMEHTOB AKTUBHOCTH M  METOJA
MHTEPIOJIALNH.

3HauUeHUE TEOPUM DJIEKTPOJUTHUECKONM JUCCOLMAIMM B KAueCTBEHHOM aHAJIMU3E.
[IpousBenenne BOABI M BOAOPOJHBIE IMOKa3aTenb. Berumcnenne pH B pacTBopax mienmodei u
ocHoBaHUH. BydepHbple cucTemMbl M UX 3HaueHUWe B aHanu3e. Borumciaenune pH OydepHbix
pacTBOpPOB.

Tema 3. 3aKkoH nelicTBUSI MacC U MPOLECCHI THAPOJIN3a, H aMPOTEPHOCTH

I'mppomns. Mexanusm ruaponu3a. DakToppl, BIMAIOIMIME HAa MPOLECC THUIPOIU3A.
KoHcTaHThl M cTeneHb ruaposn3a. BBUNCIEHHS KOHCTAaHTBI M CTENEHU TUAPOJIN3A COJEH.
Beruucnenne pH m pOH B pacTBOpax ruaposM3yrommxcs cojedl. 3HadyeHue THIpOoJn3a B
KaueCTBEHHOM aHaJIN3E.

AmpotepHocTh  THApOKCHIOB. Teopuss amdorepHocTH. 3HayeHHMe aM(pOTEpHOCTH B
KaueCTBEHHOM aHAJINU3E._
Tema 4. 3aKkoH AeliCTBUS MACC U reTePOreHHbIe MPOLECChI

[IpousBenenne pacTBOpUMOCTH. MeTOIMKa BBIYMCIEHHS PACTBOPUMOCTH BELIECTB I10
BEJIMYMHE MPOU3BENIEHUSI PACTBOPUMOCTHU. BIiusHHE OJHOMMEHHBIX MOHOB Ha PACTBOPUMOCTh
JJIEKTPOJIUTOB.

Conesoit s dext. [IpobHoe ocakneHue. Y cioBrue 00pa3oBaHe U PACTBOPEHUE OCATKOB.
IIpeBpamieHre OJHMX MajJOpacCTBOPUMBIX DJJIEKTPOJIUTOB B JIpyrue. YCIOBHE INPOTEKaHMS
peakmuii oOMeHa.

Tema 5. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE MTPOLIECCHI

3HaYEHUE PEAKIHN OKUCICHHSI-BOCCTAHOBJICHUS B aHanu3e. CTaHAapTHBIN BOJOPOIHBIN
anektpona. CraHAapTHBIE 3JIEKTPOJHBIE U OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE IOTEHIMAIIBI.
HampaBiienne  OKHCIIUTENbHO-BOCCTAHOBUTENbHBIX  peakuuil.  [logbop  addexTuBHBIX
OKHCIJINTEJIEH U BOCCTAHOBMUTEJEH NJIs1 KOHKPETHBIX ClydaeB aHanusza. Biusaue pH cpeasl u
KOHIIEHTpaluil peokc-QpopMbl Ha MPOTEKaHUE peaKLni.

Tema 6. Komniekcoo0pasoBanue B aHAJTUTHYECKOM XUMHH

KoMruiekcHble COEMHEHHs, UX COCTaB M CTpoeHue. /[lucconmanus KOMIUIEKCHBIX
coequHeHni. KoHcranTa HecTolikocTH. IIpruMeHeHne KOMIUIEKCOB B KAUECTBEHHOM aHAJIMU3€E IS
OTKPBITHS U pa3eeHUs] KATHOHOB.

MackupoBka Memaromux HoHOB. [lombop peareHTOB, pa3pylIalONIMX KOMILJICKCHbIE
VMOHBl. BpluncieHne KOHUEHTpaluil NPOLYKTOB JUCCOLMALMI KOMIUIEKCHBIX COEJUHEHUM.
IIpMeHeHne OpraHMYECKUX PEaKTHBOB B KAUECTBEHHOM aHAJIN3E.

Tema 7. AHHOHBI U AHAJIU3 CYXOI'0 BelllecTBa



Knaccudukanus anuoHoB. OOmas XapakTepuCTUKa TIpyni. ['pynmoBble peareHTHI.
AHUOHBI-OKHCITUTENI W  AHMOHBI-BOCCTAHOBUTENHU. OTKpBHITUE HMOHOB TPU COBMECTHOM
IIPUCYTCTBUH. AHAJIN3 CyXOro BellecTBa. [lepeBeieHre BEECTB B pacTBOP U X0 aHAIU3a.
Tema 8. Meroasb! pazaesieHus 1 KOHIEHTPHUPOBAHHS

CymHocts xpomarorpaduu. CoBpeMeHHbIE MeToabl Xpomarorpaduu. MoHooOMEHHbIE
CMOJIBI.

CyIIHOCTh 3KCTpakLMU OPraHUYECKUMHU pacTBOpUTENAMU. lIpuMepsl MCHOIB30BaHUSA
AKCTPAKIMHY B XUMUYECKOM aHAJIN3E.

Paszpnea I1. KostuuecTBeHHBIN aHAIU3.
Tema 9. KonmuvecTBeHHbI aHAIN3

[IpeameT u METOABI KOJWYSCTBEHHOTO aHAIHM3a. 3HAYEHHWE W POJb KOJIHMYECTBEHHOTO
aHallM3a B Pa3BUTHE XUMUYECKUX MPOOJIEM U B pellleHHE MPAKTHUECKUX BOMPOcoB. OCHOBHBIC
pasznensl  KOJNWYECTBEHHOTO  aHanmu3a. Dusudeckue W (QU3UKO-XUMHUYECKHE  METOJIbBI
KOJIMYECTBEHHOTO aHaiM3a, WX XxapakrtepucTthka. Cratuctudeckas o0paboTka pe3ylbTaToB
aHanM3a
Tema 10. I'paBuMeTpHYeCKHUil aHAIN3

CynrHocTh TpaBUMETPpUUYECKOTO aHanmm3a. KoaudecTBEHHOE BBIACIICHHE W3 PacTBOpa
KOMIIOHEHTa B BuAe ocaaka. Ocaxgaemas W TpaBuMerpuueckas Qopmbl ocaaka. Ocaaku
Kpuctajuimueckue u amopdueie. Bwribop u pacder kommdectBa ocaautens. Ocaaku
KpUCTAJUTMUecKue 1 amop¢Hbie. BIOOp U pacdeT KOIMYECTBa OCAIUTENS. Y CIOBHUS OCAXKICHHSI.
[TonmroTta ocaxaenusi. Co3peBanue ocagakoB. UucToTra ocaakoB. AJCOpPOIMS M OKKIIO3HS Kak
MPUYMHBL 3arpsi3HEHUs] 0cajKoB. [IpoMbiBaHME, BBICYIIMBAHME M MPOKAJIUBAHHUE OCAIKOB.
TouHOCTB TPaBUMETPUUYECKOTO aHaM3a. PacdeTsl B TpaBUMETPUUECKOM aHAIN3E.

Tema 11. MeToa KHCJIOTHO-OCHOBHOI'O THTPOBAHUS

OO6nemubIil aHanm3. CynIHOCTh W METOJIbI 00BEMHOTO aHanu3a. HeoOxoauMmele ycmoBus
Uis O0OBbEMHOTO aHanu3a. BeIpakeHHe KOHIEHTpanuid B 0OO0OBeMHOM aHanmse. lcxomHbie
BemecTBa MW TpeOoBaHMs K HHUM. [IpUTOTOBIEHWME HCXOAHBIX W PabOYMX THUTPOBAHHBIX
pacTBopoB. Brruncienue B 00beMHOM aHAIU3E.

CylrHoCcTh METOJIOB KHCJIOTHO-OCHOBHOTO THTPOBAaHHS W 00JIACTh WX TNPUMEHCHHSI.
Amunumerpus W ankanuMmeTrpus. KHCIOTHOCT W IIENOYHOCTh Cpeabl, U BOJAOPOAHBIN
nokazaresib. Touka HEHWTpPadbHOCTH M KOHEYHAs TOYKa TUTpoBaHUs. WHIMKATOpPhI METOI0B
KHCIIOTHO-OCHOBHOTO THUTpOBaHuA. Teopus MHAMKATOPOB. MHTepBanbl OKpacku BaKHEMIIHUX
WHIUKATOPOB. PasnmuuHbie ciiydan TUTpOBaHMs. THTpOBaHWE CHIBHOW KHCIIOTHI IIEIOYbIO,
Cl1a0oil KHUCIOTHI IIENOYbI0 U CIa00T0 OCHOBAaHUS CUIIBHOW KHUCIOTOW. KpuBble THTpOBaHWS.
Touka HKBUBAJCHTHOCTH B pa3JIMYHBIX CIy4dasX TUTpPOBaHHSA. BBIOOp WHAMKATOPOB IS
KOHKPETHBIX ciydaeB. THAMKATOpHBIE ONTHOKH.

Tema 12. MeToabl OKHCIUTEIBHO-BOCCTAHOBUTEIBLHOI0O THTPOBAHUSA

CymHOCTh ¥ KJIAacCU(UKALUA METOJIOB PEJOKCHMETPUHU. PeloKCHNOTEeHIIMANbl |
HalpaBJi€HUE IpoTeKaHus peakuuil. KoHCTaHTBI paBHOBecHs penokc-peakuuid. Kpussle
TUTpoBaHus. UHIUKAaTOpBI METOAA PETOKCUMETPHUH.

I[lepmanronatomerpus. CYIIHOCT METONA M OONACTh €ro MpUMEHEHHS. M0moMeTpHsL.
OmnpeneneHue OKUCIUTENEH W BOCCTAHOBUTENICH HOMOMETPUYECKUM MeEToAoM. Pabouue
pactBopbl. PacTBOp THOCYnB(MaTa W peaknuu Homa ¢ THocyibpaTtoM. McTOUHMKK OmMOOK B
HOJOMETPUMU.

Tema 13. MeToabl oca:kaeHust

Meroast ocaxnenua. CylmHOCTb U TEOPETUYECKHE OCHOBBI METOAOB OCAXICHMS.
Knaccudukanus meronoB ocaxxknenus. [Ipsmoe u oOpatHoe TuTpoBanue. Meron Mopa, dastHca
u @onprapaa. O61acTs IPUMEHEHUS METOJIOB OCaKIeHUs. PacueTsl B MeTO1aX OCaXKIeHUSI.
Tema 14. KomniekcoHoMeTpus



CymHocTts KoMIUIEKCOHOMETpUU. Kommekconsl. OnpeneneHue SKBUBAIIEHTHONW TOYKH.
KpuBble  THTpOBaHHMA 1TI0O METOAY KOMIUIEKCOHOMETpUH. KoMIUIEKCOHOMETpUYECKOe
OIPEJEIICHUE JKECTKOCTH BOJIBI.

Tema 15. @u3nKko-xMMHUYECKHE METOAbI AHAIH3A

ONEeKTPOrpaBUOMETPUYECKUI  METOJ aHalu3a, €ro CyIHOCTb M IPUMEHEHHE.
[ToreHunomMeTpuyeckuii M KOHAYKTOMETpUYECKHMH MeToabl aHanu3a. llomsporpadudeckuit
MeToA aHanu3a. Teopetnueckue ocHOBBI MeToza. [lomsiporpad.

Ontuyeckne  MeTonpl  aHanmu3a. 3akoH  Jlambepra —  byrepa —  bepa.
dotoanekTpokaiopuMerpus. CymHOCTE MeToAa M o0siacTh npuMmeHeHus. Ilomspumerpus u
pedpaxtoMerpust. CyniHOCTh MeTofa U 0o0jacTh npuMeHeHus. Pu3ndecKkue MeToAbl aHalu3a.
OMUCCUOHHBIN CNIEKTpabHbIN aHanu3. Ero cynHoCTs M IpUMEHEHHE.

5. METOJMYECKHE YKA3AHUA MO MTPENOJABAHUIO
1 OCBOEHUIO JUCHMILIMHBI (MOJTYJIST)

5.1. Yka3anus s npemnojaBaTesieid MO0 OPraHM3alMd W TPOBEIEHHI0 Y4YeOHbIX
3aHATHH 0 JUCHHUILINHE
JlekMOHHBIE 3aHATHS TPOBOJSATCSA €KEHEeNenbHO B oObeMe 4 4vacoB. JlabopaTopHbie 3aHITHS
MIPOBOSITCS ©KEHENAECNBHO B 00beMe 8 yacoB. [1o oOkOHYaHMH M3YUYEHUS KaXKIOW TEMBI CTYICHTBI
BBITIOJIHSIFOT ~ PEUTHHTOBBIE KOHTPOJIbHBIE pabOThI, TECTOBbIC 3aJaHUs, M MPOXOIAT
cobecenoBanus. [1o okOHUAHMH TPOXOXKICHUS Kypca CTYAEHTHI BBIIIOIHSIOT KYPCOBYIO paboTy.

[lepeyenp yueOHO-METOAMUECKOTO 00ecTieueHHs Ui 00yYaroImuXcs Mo JUCHUIUINHE:
a) OCHOBHAasl JIMTepaTypa:

1. Bacunwe, B.II. Ananutndeckas xumusd. B 2 ku.KH. 2. OU3UK0-XUMHYECKHE METOIBI
ananuza: Pen. M.-BoM oOpa3zoBanust P® B kauectBe yueO. nns By3os/ B.I1. Bacunbes. 4-¢ u3n.;
crepeotutl. - M.: [Ipoda. 2004. 384 c. (16 3k3.).

2. Bacumbses, B.II. Anpamutnueckas xumus: B 2 xa. KH.2: Ou3HK0O-XUMHAYECKHIE METOIBI
aHanuza: Pex. M-Bom oOpa3oBanusi PO B kauecTBe yuel. A7 By30B. - 3-€ U3/l.; CTEPEOTHIL. - M.:
Hpoda, 2003. - 384 c. - (Beicmiee obpazoBanue). - ISBN 5-7107-7608-4 (xH. 2): 86-64, 95-30,
150-00: 86-64, 95-30, 150-00. (12 »x3.).

3. BacunveB B.II. Anamutnueckas xumus: B 2 kH. Ku.l: Turpumerpuueckue u
rpaBUMETPHUECKUII MeTonbl aHanmu3a: Pex. M-Bom oOpasoBanusi P® B kauectBe yued. s
CTY/IEHTOB BY30B, 00yYaroIuxcs M0 XMMUKO-TEXHOJIOTHUYECKUM crenuanbHOCTIM. - M.: [Ipoda,
2002. - 368 c.: wi. - (Beiciiee oopazoBanue). - ISBN 5-7107-4725-4 (xu.1): 92-40, 79-80: 92-40,
79-80. (34 3x3).

4. Bacunbes, B.II.  IIpakTukyM Mo aHAIUTHUYECKOW XUMHH: yueO. oco0. sl By30B / 1O
pexn. B.II. Bacunwesa. - M.: Xumus, 2000. - 328 c. - ISBN 5-7245-1050-2: 100-00: 100-00. (1
9K3).

5. KuementeeBa A.B. KadectBeHHBIM mMONMyMHKpOaHanu3. YdeOHOe mocooOwue:
W3narenbckuii oM «AcTpaxaHcKuil yHuBepcute», 2013. - 76 c. (25 3k3).

6. AHanuTudeckast XuMus [ INEeKTPOHHBIN pecypc]: yueb. mocobue / Anekcanaposa T.I1. -
HoBocubupck: N3n-Bo HITY, 2016. Pexnm JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785778229518.html

7. Anamutndeckas xumus. JlabopaTOpHBIA TPAKTHKYM [DIEKTPOHHBIA pecypc]: yueo.
nocobue / A.H. Tpucdonosa, 1.B. MenbcuroBa - Munck: Beim. mk., 2013. Pexxum goctyma:
http://www.studentlibrary.ru/book/ISBN9789850622464.html



http://www.studentlibrary.ru/book/ISBN9785778229518.html
http://www.studentlibrary.ru/book/ISBN9789850622464.html

8. AHanuTuveckas XuMus. 3aJja4ui U BOIPOCHI [ DNEKTPOHHBIN pecypc]: yueb. mocodue /
O.B. Monoraposa, C.B. Myrusnosa, /[.I'. ®unarosa; nox pea. T.H. [llexoBuoBoii. - M.:
I'D0TAP-Menua, 2016. Pexxum nocryna:
http://www.studentlibrary.ru/book/ISBN9785970435724.html

0) JOMOJTHUTEIbHAS JIUTepaTypa:

1. BacunbeB B.II. Ananutmyeckas xumug. B 2-x kH. Ku. 1: Turpumerpuueckue u
IpaBUMETPHUECKUI METO/bI aHau3a: peKk. M-BoMm oOpa3oBanusi PO B xauecTBe yyeOHUKA s
BY30B ... 10 XUMUKO-TEXHOJIOTUYECKUM CHEIHAIBHOCTIM. - 4-¢ u3[.; crepeotuil. - M.: [Ipoda,
2004. - 368 c. - (Bricuiee obOpazoBanue). - ISBN 5-7107-8745-0 (xu. 1): 158-00: 158-00. (16
9K3.).

2. XaputonoB lO.JI. Ananutndeckas xumusi: AHanutuka: B 2-x kH. KH. 2: yueb. mnsa
By30B. KonuuectBeHHbIN aHann3. OU3NKO-XUMHUECKHUE (MHCTPYMEHTAIbHBIE) METO/IbI aHATIN3a.
- M.: Bercm. mik., 2001. - 559 c. - ISBN 5-06-003965-X: 106-13: 106-13. (6 3k3.).

3. Xapurtono lO. fl., Ananmutnueckas xumusi: yueOnuk / 1O. 5. XapuroHoB - M.:
I'DOTAP-Menua, 2018. - 320 c. - ISBN 978-5-9704-4400-9 - Tekct: snekrponHbId // DBC
"KoHcynbTaHT CTYZICHTa»: [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970444009.html

4. XaputonoB lO.M., Ananutnueckas xumusi. KadecTBeHHbI aHanu3. Tutpumerpus.
COopHuk ympaxkaeHnuit: yaeonoe nocooue / F0.4. Xapuronos, J[.H. Ixabapos - M.: ITDOTAP-
Menua, 2015. - 240 c. - ISBN 978-5-9704-3272-3 - Tekcrt: snextponnslii // 9bC "KoHcynbTaHT
cryneHTay: [cait]. - URL: https://www.studentlibrary.ru/book/ISBN9785970432723 .html

5.2. Yka3zanus 1Jis1 00y4al0IMXcsl M0 OCBOEHHUIO M CIUIJINHBI

Tab6aunua 4. CogepxaHue caMOCTOATEIbHOMH PadoThl 00yUYalOIMXCS

07151 OYHOU (hopmbl 0OyUenun

Kou- Dopmbl

Bormpocsl, BEIHOCUMbBIE Ha CAMOCTOSITENIbHOE U3YUEHUE BO paboThI
4acoB
Paznen 1. KauecTBeHHBIH aHAIN3. 8 Hoxian

Tema 1. IIpeamer, 3agaun 1 METObI KAUECTBEHHOTO aHAJIM3A.
Ponp anamuTHuecko XMMUM B Npo(decCHOHANBHOM MOATOTOBKE
XUMUKOB. DTalbl Pa3BUTHs AHAIUTHYECKOW XUMUU

Tema 2. 3aKOH IEMCTBUA MacC, KaK TEOPETUYECKasi OCHOBA 8 Pedepar
KaueCTBEHHOT'0 aHAJIN3a.

B3auMocBsI3p MeXIy CTENEeHbI0 M KOHCTAHTOW HMOHHU3alUU ClIabbIxX
anekTponuToB. 3akoH PazOaBnenus B. OctBanmpma. Meronuka
BBIYMCIICHU C MCIOJIb30BAHUEM CTEIEHHM W KOHCTAHThl MOHU3AIUU.
CMmeleHne HWOHHBIX paBHOBeCHU. JleWCTBHE OJHOMMEHHOTO HOHA.
OcHOBHbIE MOJIOKEHUS TEOPUH CUJIBHBIX 3JIEKTPOJIUTOB.
DNEeKTpOCTaTUUECKOE B3auMOACICTBUE Mexay HoHamu. Kaxymascs
CTCIICHb JIUCCONMANMU. AKTHBHOCTh W KOX(P(OUIIMEHT aKTUBHOCTH.
Nonnas cwiia pactsopa. MeToavka BeIUHCICHUS HOHHOM CHIIBI PacTBOPA
U aKTUBHOCTHM HOHOB C HCIIOJIb30BAHMEM MPUOIMKEHHBIX 3HAYCHHI
K02 (UIIMEHTOB aKTUBHOCTH M METO/1a MHTEPIIOJISIIUN

Tewma 3. 3akoH IEHCTBUS Macc U MPOLIECCHI THAPOIN3a U aM(pOTEPHOCTH. 8 YcTHOE



https://www.studentlibrary.ru/book/ISBN9785970432723.html
https://www.studentlibrary.ru/book/ISBN9785970444009.html
http://www.studentlibrary.ru/book/ISBN9785970435724.html

AmpoTtepHOCTh THIpPOKCHAOB. Teopuss amdorepHocTH. 3HauEHHE cooOrieHne
aM(bOTEepHOCTH B KAYECTBEHHOM aHAJIN3€e

Tema 4. 3akoH 1eHCTBUS MacC U F€TEPOreHHbIE ITPOLIECCHI. 8 YcrHoe
VYcnoBue obpazoBaHue M pacTBOpeHHe ocaakoB. [IpeBpamienue oxHux coo01eHne
MajopacTBOPUMBIX DJIEKTPOJIUTOB B JIpyrue. YCJIOBHE MPOTEKAHUSA

peaxiuii oOMeHa

Tema 5. OkuCAUTENBHO- BOCCTAHOBUTENIBHBIE MTPOLIECCHI. 8 Occe
3HaueHUe  peakUuil  OKUCJICHMS-BOCCTAHOBJIEHUS B  AHAJIM3E.

CranpapTHbli BOJOPOAHBINA 31eKTpof. CTaHIapTHBIE BJIEKTPOAHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIC MTOTEHLIUABI. Hanpasnenue
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIINMA

Tema 6. KommuiekcooOpa3zoBaHre B aHATUTUIECKON XHUMHUH. 8 Occe
KommuiekcHble coeiMHEHHUs, UX COCTaB U cTpoeHue. Jluccomnuanus

KOMIUIEKCHBIX coequHeHuid. Koncranta Hecroiikoctu. Ilpumenenue

KOMILIEKCOB B KAu€CTBEHHOM aHAJIM3€ JUJIsi OTKPBITUS U pa3/ielieHus

KAaTHOHOB

Tema 7. AHHOHBI M aHAJIU3 CYXOr'0 BELIECTBA. 8 Pedepar
Knaccudukanus annonon. OOmias XxapakTeprucTUKa rpynin

Tema 8. Meroibl pazfieneHus U KOHIEHTPUPOBaHUSI. 8 Hoxnan
CyIHOCTh 3KCTPAaKLIMK OpPraHUYECKUMU pacTBopUTeNsiMU. [Ipumeps

MCIIOJIb30BAHUS HKCTPAKIIMHM B XUMUYECKOM aHAJIN3e

Tema 9. KonnuecTBeHHBIN aHAIN3. 10 Occe
3HaueHue U POJb KOJUYECTBEHHOT'O aHajin3a B Pa3BUTHE XUMHUYECKHX

npobjeM U B pelieHHe MPaKTUYeCKUX BOMPOcoB. OCHOBHBIE pa3zeiibl

KOJIMYECTBEHHOI'O aHAJIN3a

Tema 10. 'paBuMeTpruuecKuil aHauus. 16 Joxian
Ocanku kpuctajuimueckue u amopdubie. AACOpOIMsS U OKKIIIO3US KaK

MIPUYUHBI 3arpsI3HEHUS 0CATIKOB

Tema 11. MeTo1 KHCIIOTHO- OCHOBHOTO TUTPOBAHUSI. 18 KypcoBas
O6beMubIii ananmu3. CyniHOCTP M METOABI OOBEMHOTO aHalu3a. pabora;
HeoOxomumble ycnmoBust it OOBEMHOTO aHaiu3a. BripaxkeHue JTOKJIa]
KOHIIGHTpaluii B o00beMHOM aHanu3e. lcxonHele BemiecTBa H

TpeboBaHus K HUM. [IpUTOTOBIIEHNE UCXOIHBIX M PA0OYUX THTPOBAHHBIX

pacTBOpoB. Brlunciienue B 00beMHOM aHaJIN3e

Tema 12. MeTo/1bl OKUCIUTENHEHO- BOCCTAHOBUTEILHOTO TUTPOBAHUSI. 14 KypcoBas
CymHocTb u KJIacCU(P UKL METO/IOB PEAOKCUMETPHH. pabora;
PenokcunoreHnuansl 1 HanpaBieHUE MPOTeKaHUs peakiui. KoHcTaHThI OKJIa
paBHOBECHSI pEAOKC-PEAKIIUI

Tema 13. Metoap! ocaxaeHus. 11 VYceTHOE
O06nacTh NPUMEHEHUS! METOJIOB OCAKICHHUS cooOrieHne
Tema 14. KoMmruiekcoHOMETpHS. 14 VYcrHoE
CyurHoCcTh KOMIUIEKCOHOMETPUHU. KOMITIIEKCOHBI coo0IIeHne
Tema 15. ®U3UKO-XUMHUYECKHE METO/IbI AaHATIN3A. 10 Pedepar

OnTrueckne Meroabl aHanm3a. 3akoH JlamOGepra — byrepa — bepa.
®dotoanexTpokanopumeTpusi. CyImHOCTh METOAA U 00JIaCTh MPUMEHEHHS

5.3. Buasl u ¢opmMbl NHCbBMEHHBIX PpadoT, NPelyCMOTPEHHbIX MPH OCBOCHHH

AUCHHUIIJINHBbI, BBINIOJITHAECMbIC oﬁyqammnMncn CaMOCTOATEJIBbHO.

Tembl KypcoBOHl pabOTBl MO JUCHHUIUIMHE «AHATUTHYECKas XUMUS» BBIOMPAIOTCS
CTyIEHTaMU B TedeHHe (peBpaist Mecsia U o0CYKIAI0TCS C PYKOBOJIUTENIEM KypCOBOMl paOOTHI.




Cnaua m 3ammra KypcoBOM paboOThl OCYHIECTBISIETCS B Hauyasle MIOHA Mmecsaua. Jlomyckaercs
CaMOCTOSITENIbHBIM  BBIOOP CTYAGHTOM TEeMbl KypcoBoil paboThel. Bpibop onTuManbHOro
MHAMKATOpa A KHUCIOTHO-OCHOBHOI'O HJIM OKHCIUTEIBHO-BOCCTAHOBUTEIBLHOTO TUTPOBAHMS
(OCTPOUTH KPUBYIO TUTPOBAHUS, ONPENEIUTh CKAaYOK TUTPOBAHMSA, MOJ00paTh ONTHUMAaIbHBIM
MH/IMKATOp M PacCUUTaTh OMIMOKY TUTPOBAHUS) HAa IpUMeEpax, NPUBEACHHBIX B TaOIUIIE:

0, 1 5M NazHPO4
0,051 HCOOH

OmnpenenseMoe BEIIECTBO Tutpant

0,05 1 KNO, 0,15 5 KMnOy4
0,151 KI 0,2 1 KBrOs
0,15 1 H,S 0,2 1 NaClO
0,2 1 NH4Cl 0,25 1 NaOH
0,25 1 CH;COOH 0,2 H KOH
0,05 M KOH 0,1 M H3AsO3
0,25 M FeSO, 0,15 M NH4VO;
0,15 m HCOOH 0,2 M NaOH
0,15 1 KMnO, 0,2 1 KNO;
0,20 M H>S 0,15 M KOH
0,2 1 FeSO4 0,3 1 K,Cr,0;
0,15 M Na, HPO, 0,2 M HCI
0,05 1 HCOOH 0,15
0,251 Na,COs 0,15M HCI
0,151 KAsO; 0,11 I
0,15H3As04 0,2 M KOH
0,25M 1 NaSbCl4 0,2 M KMnO4
0,2 M Na,CO; 0,05 M HCI
0,1 M HasO, 0,2 M KBrO;
0,05 M KOH 0,1 M H3As03
0,25 M FeSO, 0,15 M NH4VO;
0,15 M HCOOH 0,2 M NaOH
0,15 5 KMnO, 0,2 1 KNO;
0,20 M H>S 0,15 M KOH
0,2 H FeSO4 0,3 1 K,Cr,04

0,2 M HC1
0,15H Iz




0,25 1 K,COs 0,15 M HCI
0,15 1 KAsO, 0,1ul;
0,25 M KCN 0,2 M H,SO4
0,15 M H,0, 0,2 M KI
0,15 M NH.CI 0,25 M KOH
0,25 M N,H,4 0,3MIL,
0,15 M FeSO, 0,25 M K,Cr,04
0,1 M K,SOs 0,15 M HNOs
0,15 M H,TeOs 0,2 M KOH
0,1 M H,C,04 0,2 M KMnO,
0,11 NH; 0,2M H,SO,
0,5M = Na,S,0; 0,2M I,

1. OBPA3OBATEJIbHBIE U HTHOOPMALIMOHHBIE TEXHOJIOI'NU

B cootBerctBuu ¢ TpeboBanusmMu @I'OC BO no HampaBiieHHIO TOATOTOBKU peau3ariys
KOMIIETEHTHOCTHOTO TIOJXOJa TMpEeIyCMaTpUBAET WCIIOJIB30BaHHE B yYeOHOM Tporecce
aKTHBHBIX M MHTEPAaKTUBHBIX ()OpPM MPOBEACHUS 3aHATUH. (KOMIBIOTEPHBIX CHMYJISALUI,
JIETIOBBIX M POJIEBBIX HMTP, pa300p KOHKPETHBIX CHTYalWi, ICUXOJIOTUIECKNE W WHbIE TPEHUHTH,
JMCITYThI, 1€6aThl, OPT(OINO KPYIJIbIe CTOJIBI U Ip.) B COYETAaHUH C BHEAYIUTOPHOI paboToi ¢
1eNbio0 (POPMUPOBAHUS U PA3BUTHS TPEOyEeMbIX KOMIIETCHIINN 00yYaroIInXCsl.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH
Taoauna 5. O6pa3zoBare/ibHbIe TEXHOJIOIUH, HCIIOJIb3yeMble NPH Peaju3alun y4eOHbIX

3aHATHH
Pazgen, rema dopma y4eOHOTO 3aHATHUS
TUCIUATUINHBI Jlexnus [IpakTrueckoe JlaboparopHas
3aHSATHE, CEMHHAP pabora
Pazoen I. Kauecmeennwtii ananu3
Tema 1. [Ipenmer, 3anaum u O0630pHas JeKIus OpoHTaTBHBIN He
METObI KAU€CTBEHHOI'0 aHAIN3a ompoc, MPETyCMOTPEHO
BBITIOJIHEHHUE
MPaKTUYECKUX
3aJIaHui,
TEMaTUUECKUE
JIUCKYCCUU
Tema 2. 3aK0H OeHCTBUSI MacC Kak Jlexms Tematnueckue Brinonnenne
TeopeThYecKas OCHOBa JIUCKYCCHH, nabopaTopHOH
KayeCTBEHHOTI'O aHaJIn3a aHan3 paboTsl
KOHKPETHBIX
CUTyaluin
Tema 3. 3ak0oH nelCTBUS MacC U Jleknusa CemuHnap Brimonuenune
MPOIIECCHI THAPOJIN3a U nabopaTopHOH
amM(pOTEepHOCTH paboThI




Tema 4. 3akoH AeiCTBUSA MacC U Jlekuus Brinosninenue Brinonuenue
reTepOreHHbIE MPOLIECCHI MPaKTUYECKUX nabopatopHoit
3aJaHUNA paboThI
Tema 5. OxucIUTENBHO- Jlekuus Temarnueckue Brinonuenune
BOCCTAaHOBUTEIBHBIE MPOIIECCHI JIUCKYCCHUH, nabopaTtopHOit
aHaJIN3 paboThI
KOHKPETHBIX
CUTYyaLMI
Tema 6. KommuiekcoobpazoBanue Jlexus CemuHap Brinonnenue
B aHAJTUTUICCKON XMUMHUH nabopaTopHOMH
paboTsl
Tema 7. AHUOHBI U aHAIN3 Jlexnus Tematnueckue Brinonnenune
CyXOr0 BELIECTBA JUCKYCCHH, nabopatopHoit
aHau3 paboTsl
KOHKPETHBIX
CUTYyaLH
Tema 8. Metoab! pa3ieneHus u Jlexuus- Cemunap He
KOHLIEHTPUPOBaHUS JIUCKYCCHUS MIPEAYCMOTPEHO
Pazoen Il. Konuuecmeennwiit ananus
Tema 9. KomnuecTBEHHBIN aHaIN3 Jlexknusa Tematnueckue He
JIUCKYCCHH, MIPETYCMOTPEHO
aHau3
KOHKPETHBIX
CUTyaluin
Tema 10. I'paBuMeTpryecKuit Jlexmust Breinonuenne Brimonuenue
aHaJIn3 MPAKTHYECKUX nabopaTopHOi
3aJJaHui paboThI
Tema 11. MeTon KHCIIOTHO- Jlekuus Brinosnnenue Brinonuenue
OCHOBHOT'O TUTPOBAHUS MPaKTUYECKUX nabopaTtopHOit
3aJaHui paboTHI
Tema 12. MeTopl OKUCIUTETBHO- Jlexuns CemuHap Beinonnenue
BOCCTAHOBUTEIHHOTO TUTPOBAHUS nabopaTtopHOit
paboThI
Tema 13. MeToapl ocaxxieHUs Jlexuus ®poHTANBHBIN He
onpoc, MPEyCMOTPEHO
BBITIOJIHEHHE
MIPaKTUYECKUX
3aJaHnui
Tema 14. KommnekconomeTpus Jlexuus Temaruyeckue Belinonnenue
JIMCKYCCUU nabopatopHoit
paboThl
Tema 15. ®u3nK0- XUMHYECKHUE Jlexuus- CemuHap He
METO/bI aHATN3a JUCKYCCHUs MIPEAYCMOTPEHO

6.2. UnpopManmoHHbIE TEXHOJIOTHH

Hureprer-pecypcbl www.asu.edu.ru (IpefcraBieHbl y4e0HO-METOANUECKUE MaTepHUaIIbI

JUIS yCBOGHHUS CTYJIEHTaMH Kypca).

IL]I}I OHepaTI/IBHOﬁ CBA3U CO CTYACHTAMU NPCANOJIaracTCsa BO3MOKHOCTb UCIIOJIb30BAHUA




SHGKTpOHHOﬁ TIOYThI NPCIIOAaBaTCIIA.

Hcnonb30BaHne 37IEKTPOHHBIX YUEOHUKOB M Pa3IMYHbIX CAaUTOB (HampUMep, SJeKTPOHHbIE

OUOJINOTEKH, )KYPHAIIBI U T.JI.) KaK HCTOYHUKOB HH(POPMALIUY;

Hcnonb30BaHue CpeacTB MpeCTaBlIeHUs] yueOHON HHPOopMaIuH (3IEKTPOHHBIX YUEOHBIX
MOCOOMI U MPAKTUKYMOB, TPUMEHEHNE HOBBIX TEXHOJOTHUH /TSl IPOBEACHUS OYHBIX
(TpaaUIIMOHHBIX ) JICKITUH U CEMUHAPOB C MCTIOIb30BaHUEM TIPE3EHTAIIUN U T.1.);
Hcnonb30BaHre MHTETPUPOBAHHBIX 00pa30BaTENBHBIX CPEJ, TIe TJIABHOM COCTABIISIFOIICH
SIBJISIFOTCSI HE TOJIBKO MPUMEHSIEMbIC TEXHOJIOTHH, HO U COJIep KaTelIbHasl 4acTh, T.C.
UH(GOPMAIIMOHHBIE PEeCyPCHI (OCTYN K MEPOBBIM HH(GOPMAIIMOHHBIM pecypcam,

Ha 0a3e KOTOPBIX CTPOUTCS yUeOHBIN MpoIiecc);

Hcnonk3oBanue BUpTyanbHO# oOyuatomieit cpeast (LMS Moodle «{ugposoe obyuenuer) unu

UHBIX UHGDOPMAYUOHHBIX CUCTEM, CEPBUCO8 U MECCEHONCEPOS).

Haumenosanue unmepnem-pecypca

Csedenus o pecypce

EnnHoe OKHO J0CTyIa K 00pa3oBaTelIbHBIM pecypcam
http://window.edu.ru

MuHucTepcTBO Hayku M BbIcIIero oOpa3zoBaHusi Poccuiickoit
®enepanun
https://minobrnauki.gov.ru

Munucrepctso npocserienus Poccuiickoin denepanuu
https://edu.gov.ru

®denepalibHOE areHTCTBO M0 JienaM MooAexku (PocMonoaéxe)
https://fadm.gov.ru

DenepanbHas ciayx0a 1mo Haa30opy B cdepe o0pa3oBaHUS U HAYKU
(Pocobpnamzop)
http://obrnadzor.gov.ru

NudopmanimoHHO-aHATU THYECKUIA nopTan roCy1apCTBEHHOM
nporpammel Poccuniickoit denepanuu «JlocrymnHas cpena»

http://zhit-vmeste.ru

Poccuiickoe IBUKEHNE MKOJIbHUKOB

https://pam.pd

®denepanbHbII OPTAI
(mpenocrasisiercs
CBOOOTHBIN 1OCTYTI)

6.3. IIporpammHoe obecnieueHue, COBpeMeHHbIe MPodeccHOHANbHbIE 0a3bl JAHHBIX

U HH(OPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMbI

HanmeHoBaHue
nporpaMmMHoOro Ha3sHauyeHue
obecneyeHus
Adobe Reader MporpamMma A8 NPoCcMOTPa 3/IEKTPOHHbIX JOKYMEHTOB
Mnatdpopma
JNCTaHLUMOHHOIO BupTyanbHas obyvaroulas cpeaa

0byyeHunsa LMS Moodle

Mozilla FireFox Bpaysep

Microsoft Office 2013,
Microsoft Office Project
2013, Microsoft Office
Visio 2013

MaKeT 0pUCHbIX NPOrpaMm

7-zip Apxmnatop

Microsoft Windows 10
Professional

OnepauuoHHas cucteMa

Kaspersky Endpoint CpeacTBO aHTUBMPYCHOW 3aLMThbI



https://xn--d1axz.xn--p1ai/
http://zhit-vmeste.ru/
http://obrnadzor.gov.ru/
https://fadm.gov.ru/
https://edu.gov.ru/
https://minobrnauki.gov.ru/
http://window.edu.ru/

HaumeHoBaHue
nporpaMMHoOro HasHaueHue
obecneyeHus
Security
Google Chrome Bpaysep
Notepad++ TeKCToBbIN peaakTop
OpenOffice MakeT odUCHBIX NpOorpaMm
Opera bpaysep
Paint .NET PacTpoBbiit rpaduyecknin pegaktop
Scilab MakeT NpuKAagHbIX MaTEMATUYECKUX NPOTrpaMMm
Far Manager ®dannoBbI MeHeaKep

6.3.1. [IporpammHoe o0ecnieueHune
Hudposoii oopazoBareabHblii pecypc IPRsmart:
- 90P Ne 1 — mporpamma s OBM «ABTOMaTu3MpoBaHHAs CUCTEMA YIPAaBICHUS
uugpooit 6ubarorexoit IPRsmart»;
- 0P Ne 2 — »1eKTpOHHO-00pa3oBaTeIbHBII pecypc Al WHOCTPAaHHBIX CTYAEHTOB
«PYCCKUN KAK UHOCTPAHHbBIN»
www.iprbookshop.ru
Dy1eKTPOHHO-0UubIMoTeuHas cuctemMa BOOK.ru

https://book.ru _
Oopa3zoBarenbHas naargopma IOPAUT,

https://urait.ru/

DJIeKTpPOHHAasi OM0/IM0TeKAa «ACTPAXaHCKMIi rOCy/1apCTBEeHHbIH YHUBEPCUTET)
co0cTBeHHOI reHepanun Ha margopme IBC «JnekTponHbIii YuTaabHBIN 3201 —
bubaunoTex»

https://biblio.asu.edu.ru

Yuémnas 3anuce oopazosamenvrozo nopmana AI'Y

uiekTpoHHO-0nOanoTeynast cucrema (AbC) OO0 «Ilonurexpecype» «KoHcyabTaHT
CTY/IEHTa)

MHoronpopmibHbelii  00pazoBaTenbHbI pecypc «KOHCYIBTaHT CTynEHTa» SBISETCS
JJIEKTPOHHON OMOIMOTEYHON CHUCTEeMOM, MperocTaBisitolel AocTyn uyepe3 MHTepHeT K
yueOHOI JuTepaType M JIONOJHUTEIbHBIM MaTepualiaM, NMPUOOPEeTEHHBIM Ha OCHOBAaHUH
MpsIMBIX  JIOTOBOPOB ¢ MpaBoobnagarensimu. Karanor cogepxut ©Oonee 15 000
HaNMEHOBAaHUU M30aHUH.

www.studentlibrary.ru

Pecucmpayus ¢ komnviomepos AI'Y

JuekTpoHHO-0nbanoTeyHasi cucrema (ABC) OO0 «Ilonutexpecype» «KoHcyabTaHT
CTY/ICHTA»

Jns  kadenpel  BOCTOUHBIX  S3bIKOB  (DakyJabTeTa  MHOCTPAHHBIX  SI3BIKOB.
MHoronpodmibHbelii  00pazoBaTenbHbI pecypc «KOHCYIBTaHT CTyHEHTa» SBISETCS
JJIEKTPOHHOM OMOIMOTEYHON CHUCTEeMOM, MperocTaBisiolell AocTyn uyepe3 MHTepHeT K
yueOHOI JuTepaType M JIOMOJHUTEIBHBIM MaTepualiaM, NMPHOOPEeTEHHBIM Ha OCHOBAaHUH
TIPSIMBIX JIOTOBOPOB

¢ npaBoo0Ia1aTeIIMU 110 HAlPaBJIeHUIO «BOCTOUYHBIE SI3BIKM

www.studentlibrary.ru

Pecucmpayus ¢ komnviomepos AI'Y

6.3.2. CoBpemeHHble npodeccHoOHANbHbIE 0a3bl JaHHBIX U UH()OPMALMOHHbIE
ClIpaBOYHLIC CUCTEMbI


http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
https://biblio.asu.edu.ru/
https://urait.ru/
https://book.ru/
http://www.iprbookshop.ru/

YHuBepcanpHas COpaBOYHO-MHGOPMAIIMOHHAS MTOJHOTEKCTOBAsl 0aza JaHHBIX MEPUOIMYECKUX
mw3pauni 000 «<MBUCY
http://dlib.eastview.com

Hwma nonb306amMensi: AstrGU

llapons: AstrGU

DJNEeKTPOHHBIE BEPCUU MEPUOAMUYSCKUX W3JaHMUN, pa3MeIIEHHbIe Ha caiiTe MH(pOPMAIMOHHBIX
pecypcoB

www.polpred.com

OnexkTpoHHBIM Karamor Hayunoit Oubmmoreku AI'Y Ha 6aze MARK SQL HIIO «HMudopwm-
CUCTEM»

https://library.asu.edu.ru/catalog/

OnexTpoHHbIN Katanor «Hayunsle xxypHansl AI'Y»

https://journal.asu.edu.ru/

KopriopaTuBHbIil MpoekT AccolManuyl PEerHOHANbHBIX OMOJIMOTEYHBIX KOHCOPLUYMOB
(APBUKOH) «MexpernonanbHas aHanuThueckas pocnuch crareit» (MAPC) — cBognas 6a3za
JAHHBIX, COEpIKalllas MOJIHYI0 aHAIUTHYECKyIo pocnuch 1800 Ha3BaHUIl KypHAJIOB IO Pa3HBIM
oTpacyiiM 3HaHUH. YYaCTHUKHM MPOEKTa MNPEJOCTaBISAIOT JAPYr JPYTy AJIEKTPOHHBIE KOIUU
OTCKaHUPOBAHHBIX CTaTe M3 KHUT, COOPHHMKOB, >XypHAJlOB, COAEp)KaIIMXCs B (POHAAX HUX
OuOINOTEK.

http://mars.arbicon.ru

CnpaBounas nmpaBoBas cucreMa KoncynpranTl [nroc.

ConepxuTcs OrpOMHBI  MacCUB  CIPaBOYHOM MpaBoBOW HMH(OpMaIMM, PpOCCUICKOe
U PETHOHAJIbHOE  3aKOHOJATENbCTBO, CYIEOHYI0 MpaKkTUKy, (UHAHCOBBIE U KaJIpOBbHIE
KOHCYJIbTAIllUM,  KOHCYJIbTALMU Ui OIO/KETHBIX  OpraHM3alui, KOMMEHTapuu
3aKOHOJATEIhCTBA, (OPMBI  JIOKYMEHTOB, IPOEKTHl HOPMATHBHBIX IIPAaBOBBIX aKTOB,
MEXTyHapOHbIE ITPABOBBIEC AKThl, IPABOBBIC AKThI, TCXHUYECKHNE HOPMBI U TIPAaBUIIA.
http://www.consultant.ru

7. @OHJ] OHEHOYHBIX CPEACTB JJI5s1 NPOBEAEHNS TEKYIIEI'O KOHTPOJISI
N ITPOMEXYTOYHOU ATTECTAIIUUA 11O AUCHUIIJIMHE (MO YJITO)

7.1. llacnopT ¢oHIa OLIEHOYHBIX CPEICTB

[Ipu npoBeneHnr TEKYIIETO KOHTPOJISI U MPOMEKYTOYHOM aTTecTallud MO JUCIUIUIMHE
«AHamuTHYECKas XHUMHs» MpoBepsieTcss cHOpMHPOBAHHOCTh Yy OOYyYarOIIMXCS KOMIIETEHLUH,
yKa3aHHBIX B pa3felie 3 HACTOAILIEH MporpaMMbl. OTamHOCTh (OPMUPOBAHUS JIaHHBIX
KOMIIETEHIIMM B  Tpoliecce OCBOEHUS  00pa3oBaTeNbHOM  IMpOrpaMMbl  OINpeAemsieTcs
MOCJIeI0BATEIbHBIM OCBOCHUEM JIMCLHUILIMH U MPOXO0KIECHUEM MPAKTHK, a B MPOIECCE OCBOCHUS
JTUCIUTUTMHBI —  TIOCJICIOBATEIIbHBIM  JIOCTHIKCHHEM PE3yJIbTaTOB OCBOCHHS COJIEPKATEIHHO
CBSI3aHHBIX MEXITy COO0M pa3enoB, TeM.

Tabéamnna 6. CoorBeTcTBHE H3y4aeMbIX Pa3/iesi0B, pe3yJbTATOB 00y4eHHsI M OLICHOYHbIX
cpeiacTs

Kox xonTpOonupyemon

KonTponupyemsiii paznen, temMa HanmenoBanue

KOMTIETCHITHH
JTUCTIMILTAHBI . OILIEHOYHOTO CPE/ICTBA
(KoMTIEeTEHITU )
[Ipenmer, 3agaun u METOBI OIIK-1; OIIK-2 CobecenoBanue
Ka4eCTBEHHOTO aHaJIHM3a
3aKoH JEHCTBHA Macc, Kak OIIK-1; OIIK-2 CobecenmoBanue

TCOPETUICCKAA OCHOBA
Ka4C€CTBCHHOI'O aHAaJIM3a.



http://www.consultant.ru/
http://mars.arbicon.ru/
https://journal.asu.edu.ru/
https://library.asu.edu.ru/catalog/
http://www.polpred.com/
http://dlib.eastview.com/
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf

3aKoH JACUCTBUS MACC U MIPOLIECCHI OIIK-1; OIIK-2 Pelitunroras
THIPOTIN3a U aM(POTEPHOCTH KOHTpoOJIbHas paboTa 1
3aKoH IEUCTBUS Macc U OIIK-1; OIIK-2 PeifiTunrosas
TeTePOTCHHBIC MPOIIECCHI. KOHTpOJIbHAs padora 2
OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC OIIK-1; OIIK-2 PetiTuaTrOBas
MIPOIIECCHI KOHTpOJIbHas padora 3
KommiekcoobpazoBanue B OIIK-1; OIIK-2 Peittunrosas
AHAJIUTUYECKON XUMHUH KOHTpOJIbHas paboTa 4
AHNOHBI ¥ aHAJIN3 CYyXOr'0 BEILECTBA OIIK-1; OIIK-2 CoGecenoBanue
Mertoapl pazaencHus u OIIK-1; OIIK-2 CobecenoBanue
KOHIICHTPUPOBAHUS
KonnuecTBeHHBIN aHATIN3. OIIK-1; OIIK-2 Coo0mmenus
I'paBumeTprueckuil aHanus OIIK-1; OIIK-2 PelitnHrosas
KOHTpOJIbHas paboTa 5
MeToa KHCIIOTHO-OCHOBHOI'O OIIK-1; OIIK-2 PeifiTunrosas
TUTPOBAHUS KOHTpOJIbHas paboTta 6
MeTtoapl OKUCIUTEIbHO- OIIK-1; OIIK-2 Peiitunronas
BOCCTAaHOBUTEIHLHOTO TUTPOBAHHUS KOHTpPOJIbHas padoTa 7
MeTtoapl OcaKACHU OIIK-1; OIIK-2 CobecenoBanue
Kommnekconomerpusi. OIIK-1; OIIK-2 Peittunrosas
KOHTpOJIbHAs paboTa 8
Du3HKO-XUMHUUECKHE METOIBI OIIK-1; OIIK-2 CobecenoBanue
aHajm3a

7.2. Onucanue mnoxkasaresneil M KpUTepHeB OLCHMBAHHMS KOMIICTCHIMI, ONHCAHHE
IIKaJ OeHUBaAHUA
Tabauna 7. [loka3aTe/in OLleHUBAHUS Pe3yJIbTATOB 00y4eHHs B BUjie 3HAHUI

[IIxana oneHUBaHUS Kputepun oniennBanus
JNEMOHCTPHUPYET TIyOOKOE 3HAHHE TEOPETHUYECKOTO MaTrepuana,
5 yMeHHe OOOCHOBAHHO H3JIaraThb CBOM MBICIH TIO0 OOCYKIaeMbIM
«OTJIIMYHO» BOIIPOCaM, CIIOCOOHOCTH MOJHO, MPABUIBLHO U apryMEHTHPOBAHHO

OTBeYaTh Ha BOIMPOCHI, IPUBOJIUTH IPUMEPHI
JEMOHCTPUPYET 3HAaHHE TEOPETUYECKOTr0  MaTepuana, €ro

4 MOCJICIOBATEIbHOE  M3JIOKEHWE,  CIOCOOHOCTh  NMPUBOIUTH

<<X0p0HIO>> HpI/IMepI)I, nonycxaeT CINHUYHBIC 0HII/I6KI/I, I/ICHpaBHﬂCMI)Ie I10CJIC
3aMeydaHusl MpernogaBaTess

JIEMOHCTPHPYET HETIOJIHOE, dbparmMeHTapHoe 3HaHHUE

TEOPETUUECKOro0 MaTepuasa, TpeOylollee HaBOJAAIIUX BOIPOCOB
npenojaBarens, JAONYCKaeT CyIIeCTBEHHblE OIMIMOKH B  €ro
W3TIOKEHUH, 3aTPYAHSCTCS B TPUBEICHUM TPUMEPOB H
(hOopMyIIMPOBKE BHIBOJIOB
JEMOHCTPUPYET CYILLIECTBEHHbIE pOoOEITbI B 3HAaHUU
2 TEOPETUYECKOr0 MaTepHuaja, He CIOCOOCH €ro HU3JIOXKHUTh U
«HEYAOBIETBOPUTEIILHO» | OTBETUTh HAa HABOJAIINE BOMPOCHI MpEroAaBaTelsi, HE MOXKET
MIPUBECTU MTPUMEPHI

3
«KYOOBJICTBOPUTCIIBHO»

Taouauna 8. [lokazare/in olleHNBAHUA Pe3yJbTATOB 00y4YeHNsI B BU/le YMEHUH U BJIaJleHU I



IIIxana oueHuBaHUA Kpurepun oniennBanus

JEMOHCTPHUPYET CIIOCOOHOCTh MPUMEHSTh 3HAaHUE TEOPETHUYECKOTIO

5 MaTrepualia MpPU BBIIOJIHEHUH 3aJaHUW, TMOCIEIOBATEIIbBHO |
«OTJIMYHO» MPABWJILHO BBITIONHSCT 3aJaHusi, YMEET OOOCHOBAHHO H3JIararh
CBOM MBICJIH U JENIaTh HEOOXOAUMBIE BBIBOIBI

JEMOHCTPUPYET CIIOCOOHOCTH MPUMEHSTh 3HAHUE TEOPETUUYECKOIO
MaTepuaja IpHU BBINOJHEHUM 3a/laHUM, TOCIEJOBATEIBHO U

4 MMPaBUJIBHO BBITIOJHACT 3aJaHHsA, YMCCT 000CHOBAHHO H3JIaraTh
«XOpOoUIo» CBOM MBICIIM W [JO€JIaTb HCO6XOI[I/IMI)IC BbIBOIbI, JOOIIYCKAcCT
CINHHUYHBIC OI_HI/I6KI/I, HCIIPABJIIAICMBIC II0CJIC 3aMCUYaHuA

npenoaaBaTeiisd
ACMOHCTPUPYCT OTACIBbHBIC, HCCUCTCMATU3UPOBAHHLIC HABBIKH,
3 HCIIBITBIBACT 3aTPYAHCHUA U JOITYCKaCT OIINOKHU IIPHU BBIIIOJIHCHHUHU

«YAOBJICTBOPUTECIIBHO» 3a11aHm”1, BBIIIOJHACT 3aJaHUC 110 IIOJCKA3KE IMPErogaBaTelii,

3aTpyJHsieTcsl B GOpMYJIHUPOBKE BHIBOJOB

«HCYOOBJICTBOPUTCIILHO»

2 HE CIOCOOEH MPaBUJILHO BBHITIOJTHUTH 33/1aHNE

7.3. KOHTpOJIbeIe 3alaHUd M HMHBIC MaTEpHaJibl, HCOGXOJII/IMI)IC AJid OICHKH

pe3yJbTaTOB 00yUYeHHs 10 AUCHUIINHE (MOLYJII0)

[TprMepHBIi KOMIUIEKT TECTOBBIX 3aJaHU 10 TUCIUIUINHE «AHATUTHYECKAs] XUMUS)
Tema «I'oMoreHHoe paBHOBecHe B pacTBOpax»

1. PactBop, oOpazoBaHHE€ KOTOPOTO HE CBSI3aHO C W3MEHEHHEM 00beMa U TETUIOBBHIM
3¢ (HeKToM Ha3bIBAIOT
a) CTaHAAPTHBIM 0) UJI€AIbHBIM B) pa30aBJIC€HHbBIM I') pabouuM
2. Ilpu pacTBOpeHHUHU KAaKOTo BELIECTBA B BOJE HAOJIOJAaCTCs IOBBIILICHUE YHTAIBIIUN?
a) enKoro HaTpa 0) oJeyma B) aMMHAYHOU CETTUTPHI T') IOBAPEHHOM COJN
3. Ilpu yBennueHUM KOHLIEHTPALMY HEJNETY4ero KOMIIOHEHTA B PACTBOPE MPOUCXOIUT:
a) KOHJIEHCAllMsl YacTH 1apa HaJl paCTBOPOM;
0) yBeIMueHHEe JaBJIeHUs Mapa Hajl PaCTBOPOM;
B) YBEJIMYEHNE KOHIIEHTPAILIMK MOJIEKYJI BOJbI B IIape HaJl pacTBOPOM;
I') yBeIuueHne oobema rnapa HaJl pacCTBOPOM
4. SlBnenue ceneKTUBHOM AU(PY3UH ONPENEICHHOTO COpPTa YacTHUIl B PAacTBOpE uepes3
IIOJIyTIPOHMIIAEMYI0 IIEPErOPOJIKY Ha3bIBACTCA:
a) SJIEKTPOJIMTUYECKON MOHU3AINEH
0) mpOTOIU30M
B) COJIbBOJIU30M
T') 0CMOCOM
5. Kak BnusieT Ha cTeneHb ANEKTPOTUTHICCKON AUCCOMAIIMKA KOHIICHTPAIIHsI pacTBopa?
a) CTENEeHb IEKTPOIUTHUECKON JUCCOLMALIUMN HE 3aBUCUT OT KOHIIEHTPALUN pacTBOPA;
0) mpu pa3z0aBICHUHU CTENEHB AIEKTPOTUTHICCKON AUCCOLUAIINH YBEITNINBACTCS,
B) IIpH pa30aBICHUN CTETIEHb 3JIEKTPOTUTHYECKON AUCCOLMAIIMM YMEHBIIAETCS;
I) CTENeHb JJIEKTPOIUTUYECKON JucCcOMalMi B KOHLEHTPUPOBAHHBIX PacTBOpPAX
HanOobIIAs.
Tema «MeToa HeHTpAJIU3ALUN»
1. VcraHOBOYHBIM BEIECTBOM MJis onpeneneHus KoHueHtpauuun NaOH wmetonom
TUTPOBAHUS SBJISETCS:
a) NH,OH
6) H.C,0,




B) HCl
1") HzSO4
2. Ilpu ompeneneHUH KOHIEHTpaUUU cylbhaTta MeaAd HOAOMETPHUECKUM METOJIOM
MPUMEHSETCS TUTPOBAHUE:!

a) psimoe

0) oOpatHoe

B) 110 METOJTy 3aMeIIECHUS

') KUCIIOTHO-OCHOBHOE

3. Kakoii Bug umeet kpusas tTurpoBanust NH4OH pactBopoM consiHOM KMCIOTHI?

4. OCHOBHBIM ypaBHEHHEM IIPOIECCa HEUTPAIU3ALMH B BOJAHBIX PACTBOpaX SIBISAETCS:
a) H,O=>H"+ OH

0) 2H,O => H;0" + OH"

B) H3OJr +OH => 2H20

r) H,O + H"=> H;0"

5. YKaxKuTe BEpHOE YTBEPKIACHUE:!

a) YeM MEHbIlIe KOHIIEHTpAIUs TUTPYEMOM KUCIOThI, TEM MEHbIIE CKAYOK TUTPOBAHUS
0) 4eM MeHblIIe KOHIICHTPALUS TUTPYEMON KUCIIOTHI, TEM OOJIbIlIEe CKAaUOK TUTPOBAHUS
B) KOHIIEHTpAILUsI TUTPYEMOM KUCIIOTHI HE BIMSET HA CKAUOK TUTPOBAHUS

I') BCE OTBETHI HE BEPHBI.

Jlabopamopuas paboma 1.
«Anam3 kKaTuoHOB I u II rpynnen

X071 BBIOJTHEHUS JTAOOPaTOPHOI pabOTHI ONMKCHIBAETCS B y4€OHOM 11OCOOUU
KnementheBa A.B. KauecTBeHHbII nonymukpoananus. YueOHoe nocodue: M3narenbckuit

oM «AcTpaxaHckuil yauBepcuret», 2013. (c. 15-22).

—

Peiimunczosaa konmpoavnasn pavoma 1.
3aKoH AelCTBUSA MACC KAK TeOPeTHYECKAs OCHOBA KA4YeCTBEHHOI0 aHA/IN3a. 3aKO0H
JAefiCTBHS MacC M MPouecchl THAPOJIU3a U aM(OTEPHOCTH.
Bapmuanr 1
Beruucinuth creneHb MOHU3AMU MypaBbUHOU KKUCIOTH B 0,48 M pactBope ee, eciu [H']
=0,01 moins/m.
Onpenenute [H] B pacTtBOpe, nmonydyenHoMm npu cmemuBanuu 30 ma 0,1 M pactBopa
CH.COOH u 50 mn 0,3 M pactBopa anerara HaTpus.
Brruucnuts aktuBHy0 KoHueHTpanuo OH- B 0,01 M pactBope KOH, yuntbiBasi HOHHYO
CHJIy pacTBOpa.
Boeruucnuts [H], [OH] u pH pactBopa, o6pa3oBaBmierocs npu cmemuBanauu 40 mi 0,05
M pactBopa HNO. u 10 ma 2 M pactBopa KNO..
Ot kakux (aKTOpPOB 3aBUCUT CTENEHb SJIEKTPOIUTHUYECKON aucconmanuu? Kak ee
yBenuuuTh? Kak yMeHbIINTH?
Ckonmbko mit 0,2 M pacTtBopa COJITHOM KHCIOTHI HYXKHO no06aButh K 50 mu 0,1 M
pacTBopa armeraTta Kaius, YTOObI TOJy4UTh pacTBop ¢ pH=4?
Boruncnuth  crenmeHb ruiponuza, pH W paBHOBeCHbIE KOHICHTPAllMM HOHOB,
obpa3zyromuxcs npu ruaponuse 0,1 M pactBopa kapOoTaTta aMMOHUS.
CKOJBKO TpaMMOB HHTpaTa CBHHIIA PAacTBOPEHO B 1 J1 BOJBL, €CIU B pe3ysibTare
TUAPOIMTUYECKOTO paBHOBecHs pH pacTBopa paseH 5,67
Bapuanrt 2

Boruucnuts [H-] B 6% pacTtBope Xi10poBOAOPOIHON KUCIOTHI.
Beruuciute mosapHyro koHueHtpauuto pactBopa HCOOH, ecnim B 250 mi ero
conepsxkutcs 1,7 r HCOONa u [H'] = 3,610+ Mmonb/11.



BbruucnuTh KOHIEHTpanuoo B MoJib/1 pactBopa BaCl,, ecnu MoHHas cuiia pacTBopa ero
0,09.

100 ma 23 H pacrBopa HCOOH cmemanu ¢ 30 mn 15 H pactBopa opmuara HaTpusi.
Omnpenenuts pH cmecwu.

Kak wu3MeHUTCS CTemneHb IUCCOIMAllMd B pacTBOpe ciIaboro »IeKTpoJuTa Npu
HarpeBaHuU pacTBOPA; MPH €ro JUIUTEILHOM yapuBaHUuU?

Ckonbko mi 0,1 M pactBopa eakoro HaTpa Hajno a06aButh k 50 ma 0,15 .M pactBopa
muruapodocdara HaTpUsL, YTOOBI MOTYYUTH pacTBop ¢ pH = 7,27

Boeruncnuts crenens ruaponnsa, pH M paBHOBECHBIE KOHLEHTpauuu HOHOB B 0,5 M
pacTBope cynabhua HaTPHs.

CKOJIBKO TpaMMOB areTara Kajusi HaJo pacTBOPUTH B 250 Mi BOJbI, CTOOBI NOJIYYHUThH B
pe3yJibTaTte ruapoan3a pactBop ¢ pH = 8,57

Jlabopamopuas paooma 11.
«Anann3 katnoHoB III u IV rpynnsi

XoJ1 BBIIOJHEHUS 1a00paTopHOi pabOThl OMMCHIBAETCS B y4€OHOM OCOOUH

KnementneBa A.B. KauecTBeHHbIil moymukpoananu3. YduebHoe nocodue: M3narenpckuii

oM «ActpaxaHckuii yHuBepcutet», 2013. (c. 31-44).

—

(98]

—

Peiimunzoean konmpoavnas paooma 2
3aKo0H AelCTBUSA MACC U IreTePOreHHble NMPoLecChl

Bapmuanr 1
OnunakoBa u pactBopumoctb MgF, n BaCO:s.
[Tonw3ysicy Benmuunnamu [1P coneit AgCl u AgBr onpenenute, B KaKOM M3 HACHIIIEHHBIX
PacTBOPOB 3TUX COJICH COMKPIKUTCS OOJIbIIIC HOHOB Ag'.
Boeruncnuts [1P Ag,CrO4, ecau B 500 M Bogs! pactBopuiu 0,011 r Ag,CrOs.
Bremanaer au ocagok Mg(OH), npu neiictBuun Ha 0,2 M pactBop MgSOs paBHBIM
oowsemomM: 1) 0,2 M pactBopom NHs; 2) emecu pactBopos 0,2 M NH; u 2 M NH4,OH?
Brmanaer nu ocanok CaF, B pactsope, comepxkamem 10°M CaCl,, 0,1 M NaF u 0,5 r-
uon/n H™?
B kakom ciywae cieayeT — MCIONB30BaTh  JUIsL  pacueTra  pacTBOPUMOCTH
KOHIIGHTpallMOHHOe WK YycinoBHoe 3HaueHue [IP: a) CaCOs; B Boge; 6) CaCOs; B
paszbasnennom pactBope HCI; B) CaCO; B pactBope CH;COOH?
ITpu kakoit koHuentparmu nonoB Fe (I1I) B pactBope HauHeT Brinaaatk ocagok Fe(OH)s,
ecmu B pactBope coxepxkurcs 2-10" M pactBop ammmaka m 2 M pacTBop Xjopuia
aMMOHusA?

Bapuanr 2
Bnusinue pH Ha pacTBOpHMOCTH MajopacTBOPUMOTO CUIIBHOTO 3JIEKTPOJINTA.
K 125 mn HaceimeHnHoro pactBopa cyibdarta cBuHIA npubaBieHo 5 mMa 5% pactBopa
ByNb(aTa kanusi. CKOJIBKO I-MOHOB CBHHIIA OCTAaHETCS B pacTBope?
[Ipu kakoif KOHIIEHTpAlMM HMOHOB MarHus HA4YHETCS BBIMAJIEHUE OCajJKa THAPOOKHUCU
Mar"us u3 pacrteopa, coaepxamero 0,5 M xmopuna ammonus u 0,1 M ruznpookucu
aMMOHUs?
Honsl Ca* ocagumu uzbsirkoM (NH4),C,04, Hax ocagkom CaC,O, octanocs 200 mu 0,1
M pactsopa (NH4),C,04. Ckonbko r-nonos Ca** ocranercs B pactBope?
Ckonpko Mr NiCl, gomkHO comepkatbes B 5 mu pactBopa ¢ pH 3,5, utoOwl mpu
Hacermennn ero 0,1 M cepoBogopooM obpaszoBaiics ocagok NiS?
B kakom cmywae pactBopumMocTh ocanka MgNH4PO, Oyaer Hambosbliueld, a B KakoM
HauMeHbIlel: a) B Bojie; 6) B pactBope HCI; B) B pactBope NH4C1?
Breimamaer 1M ocasok TMAPOOKHMCH CBHMHIA, €CIIM K HAaBBIIIEHHOMY pacTBOpY XJIOpHIa
CBUHIIA pUOaBUTH paBHbIM 00beM 0,2 M pacTBop ammuaka?



Jlabopamopnan paooma I11.
«AHanu3 katuoHoB V u VI rpynnsi»

XoJ1 BBIITOJHEHUS 1a00paToOpHOi pabOThl OMMCHIBAECTCS B y4e€OHOM OCOOUH
KnementneBa A.B. KaduecTBeHHbIil moymukpoananu3. YduebHoe nocodue: M3narenpckuii
oM «AcTtpaxaHckuii yHuBepcuret», 2013. (c. 55-67).

Peiimunczosana konmpoavnasa paboma 3.
OKHCIUTEBbHO-BOCCTAHOBUTE/ILHBIE MTPOLECCHI
BapuanT 1
1. TlogoGpatk KO3 GUIUEHTHI B CICIYIONINX YPAaBHEHUSIX PEAKITHI:
a) MnQOy + SO32' +H" - Mn*" + SO42- + H,0
0) MnO, + NO, + H" — Mn*" + NO;” + H,O
2. IlpuBectn mnpuMepbl HCHOJIB30BAHUS PEAKUUH  OKUCICHUSA-BOCCTAHOBJIEHUS B
KauyeCTBCHHOM aHaJM3€ JJIsi: a) PAaCTBOPEHHUS TBEPHBIX COCIWHEHUWH; 0) pasieieHus u
MaCKHPOBKHU HOHOB; B) OTKPBITUSI HOHOB.
3. Omnpenenuts mnpousBeaeHue pactBopumoctd Agl, ecnu 3JIC ranbBaHUYECKOTO
anemenTa Ag/Agl (nac.), 1 M KI pasen -0,151 B.
4. Kak MOXHO OINpPENeIUTh OJIIEKTPOJIHBIA TOTEHIMAT OO0paTUMON OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHOU pEaKINK?
5. Ilouemy HM30BITOK XJOPHI-MOHOB MeEIIaeT OOpapyKEHUIO MOHA MapraHla M0 PeaKIuu
oOpa3oBaHus nepMaHranar-anuoHa? OTBET MOATBEPIUTE pacueTaMu.

6. BpluucANTh TNOTEHIMAT BOJOPOAHOIO DJIIEKTPOJAa B  PACTBOPE, IMOIYyUYEHHOM

cmemmBanuem 43 mi H,O, 2 i 0,25 M HClu 5 M1 0,1 M NHs.

7. BBIUMCIIATL PAaBHOBECHBIE KOHLEHTpauuu noHoB MnO,, Mn*, Fe*'| Fe*' B pacrtsope,

nosrydyeHHoM cMmemuBanuem 20 mia 0,1 M KMnOy 1 20 mi 0,1 M FeSO, npu pH=0.
Bapuant 2

1. [Tomo6paTh K03)PUIHEHTHI B CIEAYIONUX YPABHCHUSX PEAKIIHIA:

a) Cr,O7 +I'+H" — Cr'" + I, + H,O

0) MnOy4 + CI' + H" — Mn** + Cl, + H,0

2. YTo npuUHATO B Ka4eCTBE yCIOBHOIO HYJISl OTCUeTa IIKaibl noteHiuanoB? Kak ycrpoen

BOJIOPOJHBIN AJIEKTPO]?

3. CopmynupyiiTe npaBuiIo 3aUCH TajJbBaHUUYECKOTO AJIEMEHTA.

4. Tlouemy He ynmaercs oOHapyxkuth uoH Mapranma (II) nedicTBUKM oxuciauTeNnss Ha

KOHIIGHTPUPOBAaHHBIC pacTBOPHI colield Maprania (I11)? OTeer moaTBepauTE pacueTaMH.

5. B 1 1 pactBopa, cogepxamiero 0,1 M H.O, u 1 M pactBop HCl, pactBopunu 33,2 r KI.

Boruucnuth paBHoBecHbIe KOHIIEHTpauu H,O,, I, L.

6. BbunciauTh noTeHnua: BOJIOPOAHOIO AJIEKTPOIa B pacTBOPE, 1 1 KOTOPOIro COAEPKUT

5,61 r KOH.

7. BeruucauTh NOTEHIMA BOJAOPOJHOIO AIEKTPOia B pacTBOPE, 1 J1 KOTOPOro COAEPIKUT

0,5 mome CH;COOH u 0,5 mons Ca(CH3;COO)..

Jlabopamopuan pavoma 1V.
«AHaJamu3 cMecH KaTHOHOB I - VI rpynn»

X0/l BBIIIOJHEHUS 1a00paTopHOi pabOThl OMMCHIBACTCS B Y4€OHOM OCOOUH
KnementreBa A.B. KadectBenHbIil nomymukpoananu3. YdyebHoe nocobue: M3narensckmii
1oM «AcTpaxaHckuil yHuBepcuter», 2013. (c. 34, 72).

Peiimunzosan konmponvnas paooma 4.
Komnuiekcoo0pa3zoBanne B aHAJIMTHYECKON XMMHUHU



Bapmuanr 1

1. Kak MOXHO cTaOMIU3MPOBATh COEAMHEHUS C HEYCTOWYMBBIMHU CTEIIEHSMU OKUCICHUS
anemenTa? Ilokaxure 310 Ha mpumepax Co(IIl) u Co(Il).

2. Paccunraiite paBHOBeCHYI0 KoHneHTpauuio [FeFs*] B 0,1 M pactBope xnopuna Fe (111)
B nipucyTcTBuM 1 M pacTBopa propuaa atoMUHUSL.

3. Ilpm kakoi KOHUEHTpauuu Cylb(UI-MOHA HAYHETCS BBINAJCHHE Ocajika cyiabhuaa
KaJMus U3 pacTBopa, copepxkamero 5-10% M [Cd(CN)g] u 0,1 M tuanua xasms?

4. K 0,01 M pactBopy HuUTpara cepedpa A00aBUIN CTOJIBKO aMMHaKa, 9TO €ro M30BITOK
cocrapisger 0,01 M. Ilpu kakoil KOHIEHTpauuu OpPOMHUA-MOHA BBINAAET OCAI0K
Oopomuna cepedpa?

5. K 0,2 M pactBopy NiSOs nob6aBunu paBHblii o0beM 2 M NH;. Berumcaurtsb
PaBHOBECHYIO KOHIEHTpanuio Ni*", ecnM cuMTaTh, YTO B pPacTBOpPe 00pa3yroTCs
KoMILIeKCHBIE HOHBI [Ni(NH;)q]*".

Bapuanr 2

1. Crynenuaroe KOMILJIEKCO0Opa3oBaHue. KonnuectBeHHble XapaKTEPUCTUKH
KOMIUIEKCHBIX ~coenuHeHuil: KoHcranta ycroiumBocTH, (QyHKIHMS oOpa3oBaHUs,
(byHKIMS 3aKOMIJIEKCOBAHHOCTH, CTENIEHb 00pa30BaHMUs KOMIUIEKCA.

2. PaccumraiiTe yCIOBHYH KOHCTaHTy ycroiumBoctH [Ag(S,0:);]” B pacTBope,
conepxamiem 1-10° M tHocysbdara HaTpus.

3. Bemagaer mu ocanok ZnC,Os, eciu k 1-107 M pactBopy ZnSO., comepxamemy 0,1 M
NH4OH, no6aButs0,5 M (NH4),C,04?

4. BpMMCINTH PaBHOBECHBIE KOHIEHTpanun Mg>', MgC,04, Mg(C,0,),*, C,04* pacTBope,
conepxkariem 0,05 mons/m Mg(NOs), u 0,2 mons/1 Na,C,0s.

5. Paccuuraiite pactBopuMocTh hocara ceunma B 1-10° M pacTBOpe rHApOKCHIA HATPHS.

Jlabopamopnas paooma V.
«AHAJIM3 CMeCH AHNOHOB»

XoJ1 BBIIOJHEHUS 1a00paTopHOi pabOThl OMMCHIBAETCS B y4€OHOM OCOOUH
KnementneBa A.B. KaduecTBenHbIil oiymukpoananu3. YduebHoe nocodue: M3narensckuii
oM «AcTtpaxaHckuii yHuBepcuret», 2013. (c. 72).

Jlabopamopuan pavoma V1.
Anaim3 cmecu katuonos VI anamuruueckoii rpynnei (Co**, Ni**, Cd**, Cu®).
X0/ BBIIOTHEHUS J1a00OpaTOPHON pabOTHI ONMUCHIBACTCS B y4€OHOM ITOCOOUU
KnementreBa A.B. KadecTBeHHBIN TonyMuKpoaHaiu3. YdyeOHoe nmocobue: M3marenbckuit
IOM «AcTpaxaHckuil yHuBepcuteT», 2013. (¢. 67).

Jlabopamopnas paooma VI1I
I'paBuMeTpHYecKuil aHAIU3.
«Onpeodenenue Kpucmaiiu3auuoOHHOU 6006l 8 KPUCMANNO0ZUOPAmE XJ10PUOA Dapusy
B 3aBucumocTH OT TEPMOJMHAMUYECKMX YCJIOBUM OJHA U Ta JK€ COJIb MOXKET
KPUCTAJIIM30BAThCS C Pa3IMYHBIM YHCIOM MOJIEKYJ BOJbl. Tak, Hampumep, Terpadbopar HaTpus
ke 60°C oOpasyeT kpuctauisl cocraBa Na,B;O7-10H,0, a Beime 60°C - Na,B4O7-5H,0.
[Ipn HarpeBaHMM KPHUCTAJUIOIMJIPATOB MCBapsETCS KpUCTAIM3alMoHHas Boja. [lpu
ATOM TeMIIepaTypa BHICYIIHBAHHUS I Pa3TUYHBIX KPUCTAJUIOTHIPATOB MOXET OBITh Pa3IHYHOM
Y 3aBUCHUT OT MMPOYHOCTHU CBSA3H, KOOPIAUHAIINH U TOJIOKEHHS MOJIEKYJI BOJIbI B KPUCTANINYECKOM
pemerke.ConepxaHue KpUCTAIUIM3ALUOHHON BOBI JTOJKHO COOTBETCTBOBATH MPUIUCHIBAEMON
emy opmyie. [ToaToMy anst onpeneneHus cienyer OpaTh NePeKpPUCTAUIN30BAHHYI0 XUMUUECKH
YHUCTYIO COJIb.
B3situe HaBecku.
brokc, B koTopoMm OyneT NpOBOIUTHCS B3BEIIMBAHHE, HYKHO TIHIATEIbHO BBIMBITH,
BBICYUINTh B CYUIMJIBHOM IIKa(y U MOMECTUTh B 3KCUKCTOp Ha 20 muHyT. [Ipu BeICyImIMBaHUU
OIOKC € COJIBIO JIOJKEH OBITh OTKPBIT, a IPUB3BEIIMBAHUH 3aKPBIT KPBIIIKOH.



B3BechTe OIOKC ¢ KPBIINIKON HAa aHATMTUYECKUX Becax (KphIlka pa pedpo). Bozpmure
Ha aHAIMTUYECKHX Becax HaBeCKy Kpuctawtoruaparta xjopuma Oapus BaCl,-2H,O wmaccoit
okojo 1,5 1.

BeicymuBaHnmue.

[TepeBepHyB KpBIIIKY OrOKCa Ha pedpo, MOMECTUTE €ro Ha MOJKY CYyIIHUIBHOrOo mKada
Ha 2 yaca npu temmnepatype 120-125°C. Ilo ucreueHnn BpeMeHU MOMECTUTE OIOKC C 3aKPBITOM
KPBIIIKOHN B dKkcukatop Ha 20 muHyT. [loBTOpUTE SKCTIEpUMEHT elle 2 pa3a, nudpoBbIe TaHHBIC
3aMUINNATE B TAOOPATOPHBIHN KypHAaJ.

Boiuucienue cogep:kaHusi KPUCTANIM3ALNOHHON BOJBI (B MPOLIEHTAX).

Hamnpumep, nonmydens! cnenyromue nudpoBbie TaHHbBIE:

Macca 0roxca ¢ conpio — 13,9602 r

Macca mycroro 6rokca — 12, 4234 r

Macca HaBecku conu — 1,5368 r

Macca Orokca ¢ coJIblo 10CJIe BHICYITUBAHUI:

1).13,7352r  2).13,7341r  3).13,7340r.

KonnuecTBo KpuCTAIIM3allMOHHON BOJIBI B HABECKE:

13,9602 r— 13,7340 r = 0,2262 r.

B 1,5368 r BaCl,-2H,0 conepxwurcs 0,2262 r H,O

B 100 r BaCl,:2H,O conepxwutcs X r HO

X =10,2262+100/1,5268 = 14,72 r, unm 14,72%.

IIpoBepka TOYHOCTH MPOBEIEHHOI0 AHAJIU3A.

HaiineHHyr0 BeNMYHMHY KPHUCTAJUIM3aIMOHHOM BOJBI CPABHUTE C TEOPETHYECKH
BBIUMCIICHHBIM 3HAueHUEM cojaepxkanus ee B Kpucramioruapare BaCl,:2H,O. Ucxons wu3
MTOCTOSTHHBIX BEJTUYHH MOJIEKYJISIPHBIX MAcC, COCTaBHM CJICTYIONTYIO TTPOIIOPIIHIO:

B 2443 r (BaCl,:2H;0) comepxurcs 36,03 r (H,O)

B 100 r (BaCl»-2H,0) conepxutcs r X (H,0).

X =36,03100/244,3 = 14,75 r, unu 14,75%.

AOcoroTHas omuoOKa aHainnsa coctasiisgeT: 14,72 — 14,75 =-0,03 %.

OTtHocuTenbHas omuoOka aHanu3a coctasisiet: (—0,03) 100/ 14,75 =—-0,20(96).
[IpaBmiIbHO MPOBEACHHBIM aHAJIU3 CUUTAETCS, KOTJa 3Ta pa3Hula He npesbimaet + 0,05 %.

Jlabopamopnas paooma VI1II
«Onpenesienue cooepicanus dapus ¢ Kpucmaiiocuopame Xaopuoa oapusny,
Omnpeneneane Oapus TPaBUMETPHUUYECKUM METOJOM OCHOBAHO Ha OCAKICHUHU
Oapusi B Buje cyibdaTa, IpOKaIMBAaHUKM OCAIKa 10 MOCTOSHHOW MAaccChl, B3BEIINBAHUU
ero u pacuere cojepxkanusi 6apusi. BaSO, — tpynHopactBopumoe coeaunenue (IIP =
1.1110"°). BecoBas QopMa COOTBETCTBYET OCaXIaeMOW. B KauecTBe ocaauTens
MCTONB3YIOT 2 H. pacTBOp H,SOs.

Xoa padoTsl

1) OO6bem wucxomHoro pactBopa conmu Oapus pasbasmsor g0 70-80  wmu
JUCTHUIMPOBAHHOM BOJOM U HarpeBaroT 10 80-90°C.

2) 3apasee pacCUMTaHHBIA 0OBEM CEPHON KHUCIOTHI (OCAaUTENs) IIOMENIAIOT B CTAKaH,
pas6asisor 10 70-80 M u Harpesarot 10 80-90°C.

3) Ocaxnenune Gapusa. Ocagurensb 100aBIAIOT U3 OIOPETKH II0 KAIUIAM K PACTBOPY COJIH
Oapus pU TOCTOSTHHOM MEPEMEITMBAHUH, Jat0T MOCTOSATh, TOKA PACTBOP HA OCAKOM HE
CTaHeT MPO3PavyHBIM, ITPOBEPSIOT Ha IMOJHOTY OCAKIAECHHUS M OCTABISIOT 10 (POPMUPOBAHUS
KPHUCTAJUTMYIECKOTO 0Ca/IKa Ha HECKOJIBKO YacoB.

4) OuibTpoBaHKMe Ocanka. YCTaHABIMBAIOT KOIBLO Ha INTATUB, MOMEINAIOT B HETO
BOPOHKY (CKOIIEHHBIM KOHEI[ BOPOHKH JOJDKEH KacaThCs crakaHa). CKIIaJbIBaroT
OyMaXkHbIH (UIBTP, MOMEIIAIOT B BOPOHKY. CMaurBalOT GUIBTP BOJOU TaKUM 00pasoMm,
9TOOBI MEXIy CTEKJIOM MU OyMaroil He OCTajgoCh ITy3bIPbKOB BO3ayXa. OCTOPOKHO




CIIMBAIOT 4Yepe3 BOPOHKY OTCTOSIBIIYIOCS JKHUIKOCTh HaJ OCaJKOM (00s3aT€IbHO 10
CTEKJISIHHOM TMajo4yke BO H30ekKaHHE pacIUIECKUBaHUS KHUAKOCTH). DuinbTp Hemb3d
3aIoNHATH 10 KpaeB! YOupas crakaH, BeIyT HOCUKOM BBepX Mo nanouke. Ilamouky nocie
JIeKaHTallM1 OCTABJIAIOT B CTaKaHe!

S5) I[powmbiBanune ocanka. Bo usbexanue norepb, a TaKKe Ui yAAJIECHUS IPUMECEH B
Ka4yeCTBE MPOMBIBHOM XKUIKOCTH MCIIOJB3YIOT pa30aBieHHbIi pacTBop ocaautens (5 cm’
cepHoil kmcnotel Ha 100 cm® Bomel). Ocalok NPOMBIBAIOT jAekaHTamuen: 15-20 cm’
IIPOMBIBHOW JKUAKOCTH BHOCAT B CTaKaH, IEPEMEIINBAIOT, JAIOT OCAJKYy OCECTb M OIATH
CIIMBAIOT XKHUIKOCTH 10 majiouke Ha ¢uibTp. [loBTOpstoT onepanuio 3-4 pasa.

6) OcanoK KOJMYECTBEHHO IEPEHOCAT Ha (GUIbTp (U STOr0 HAIMBAKOT B CTAaKaH
HEOOJIbIIOE KOJIMYECTBO IPOMBIBHOM JKHIKOCTH, B3MYUYMBAKOT OCAJOK U IEPEHOCST
CycneH3mio 1o mnainouyke Ha ¢uibTp). Cienpl ocajka CHHMAIOT CO CTaKaHa M TMAJOYKH
KyCOYKOM (pMIIBTPOBAIBHOM OyMaru, K1aayT €ro B BOPOHKY.

7) H[}OMBIB&HI/IC ocajJKa Ha (hI/IJ'IBTpe. OCEUIOK IMPOMBIBAKOT OOJIBIIMM KOJIMYECTBOM

MaJIeHbKUX MOPLUHI KHUIKOCTH, KOTOPOH BCAKHUM pa3 Jar0T MOJIHOCTBIO CTEKATh (IIPOMBIBHAS
AKHMJKOCTh — AMCTHWILIMpOBaHHas Boja). [loBTopuB omepauuto 4-5 pas, nenaroT npody Ha
HOJHOTY yJaJdeHuss npuMecel (mpoby o0bemMoM 1-2 ¢M’ MOAKMCISIOT a30THOM KHMCIIOTOI,
no6asisitoT HUTpAT cepedpa. Eciu myTs AgCl He nosiBiisieTcsl, IpOMbIBaHUE MTPEKPAILAIOT).
8) BeoicymmBanne ocanka. BOpoHKY € 0OCaJKOM HAKpbHIBAIOT JIMCTOM BJI&KHOU
¢buIbTpOBANIbHONW OyMmaru, MpKUMAIOT Kpas K Hapy>KHOW MOBEPXHOCTH BOpoHKH. ITocie
ATOTO BOPOHKY MOMEMIAIOT B CYyIIMIbHBIN Kad (He Oosee yem Ha 20 MUH)
9) B3BemmBaOT YHCTBIM MPOKAJEHHBIA THreNb. W3BIEKAIOT (GUIBTP C OCAIKOM U3
BOPOHKH, U, J€p:Ka HaJl TUTJIEM, aKKypaTHO CBOPAUYMBAIOT M YKJIAJbIBAIOT B TUreNb. OUiIbTp
030JI0T M TPOKaIMBalOT B My(ensHoM mneun mpu 600-800°C 10 MOCTOSAHHOW Macchl
(mocnenHuM pe3ynbTaT B3BEIIMBAHUSA HE JOJKEH OTIMYAThCS OT IMpEblAyIIero 0ojee uem
Ha 0,0002 1).

JlaHHbIe BCeX B3BEIIMBAHUN 3aMMCHIBAIOT B TAOIHITY

Ne turis Macca TUTJIA, T Macca Tiris ¢ 0CagKkoM Macca ocajika, r
IMMOCJIC BBICYIIMBAHWA, T

[To mosydyeHHOMY pe3yabTaTy pPACCUMTHIBAIOT MacCcy Oapus B HCXOJIHOM
pacTBope W COOOINAIOT pPe3yibTaT MpernojaBaTeNlto. PacCUMTHIBAIOT OTHOCHUTEIHHYIO
MOTPEITHOCTh  OMpENIETICHUsT Macchl Oapus Ha OCHOBAaHMM HWCTHHHOTO 3HAYCHHUS,
co00I1aeMOro Mperno1aBaTesieM.

Bomnpocs! 1151 KOHTPOJIs

1. CymHOCTb U BUIBI TPABUMETPUYECKOTO METO/IA AHAJIN3A.
2.  Ocaxnaemas u BecoBas (GOpMBbI; TPEOOBAHUS, IPEIBABISIEMBIE K HUM.
3.  VcioBHS aHAIUTHYECKOrO BBIICIEHHSA M CBOWCTBA KPMCTAUIMYECKUX OCAJIKOB.

Kakne mnemu mnpecienyroT CO3MaHHUEM OIpPEIEeNICHHBIX YCIOBHHA TPH OCAKICHUU
KPHCTAJUIMYECKUX OCAIKOB?

4. TpebGosauus K ocaaurensm. Pacuer KoiudyecTBa ocaauTes.

5. Tlouemy pactBop ocamuressi Z00aBISIOT K PACTBOPY OCaXIaeMOT'0 BEIECTBA, a He
HaobopoT?

6. TloscHuth, ¢ KakoW IENBIO TPOBOAAT pasOaBIEHHE W HATPEBAHME PACTBOPOB
OCAJNTEINS U OCAXKIAEMOT'0 BEIIECTBA, IOCTOSHHOE NIepEeMEIIUBaHHIE TIPU OCAXKICHUH.

7. Kakue mporeccsl MPOUCXOMAT € KPHCTALIMYECKUMH OCAaJKaMH TIPU HX
crapenun? [louemy crapeHue 0cajiKka BBITOIHO IS aHAIN3a?

8. Kakum o6bemMoM a) Bojsl u 6) 0,01M pacTBOpa CEpHOi KUCIOTHI MOKHO MPOMBITH



0,2 r cynbdara Gapusi, YTOOBI IIOTEPU HE IPEBBICUIM TOYHOCTH IPABUMETPHYECKOTO
metoza ananusa? [IP(BaSO,) = 1.1-107°.

PeiiTuHrosasi KOHTpoJIbHast padora S. ' paBumMeTpUYecKUM aHAIN3

Bapmuanr 1
1. Tlouemy ocaxnenue BaSOs mpousBoguTcs: W3 pa30aBIIEHHBIX pPAacTBOPOB; B KHCIION
cpelie; IpU HarpEBaHUU PaCTBOPOB; B IPUCYTCTBUU COJIEH aMMOHUS?
2. Paccuutats % aaroMHUHHSA B CINIaBE, €CJIM Macca HaBeCKH ciiaBa coctasisaer 0,8519 . B
xoJie a"Hanu3a nosrydeHo 0, 1426 r okucu amoMUHUS.
3. U3 naBecku cmecu x.4. NaCl u KCI ob6meit maccoit 0,1225 r nomyumnu ocanoxk AgCl
maccoii 0,2850 r. Beraucnuts % conepkanne NaCl u KCl1 B cmecu.
4. Ins ananuza B3s10 0,4927 r HEM3BECTHOIO KpUCTALIOTHApAaTa XpoMaTa Hatpus. B xone
aHaimza mnonydeHo 0,1095 r oxucu xpoma. OmpenenuTb YUCIO MOJIEKYJ] BOJbI B
KPUCTAJUIOTHIpaTe.
5. B xakoMm ciryuae ocaJiok Oy/eT JydIle MPOMBIT, €CIIM €ro MPOMBIBATh 2 pa3a MOPLUUIMHU
1o 50 mu1 mpombIBHOM kuakocTy Wik 10 pas3 mo 10 mut aToit )kuakoctu?
6. Cxonbko Ml 5% pacTBOpa CEpPHOM KHMCIOTHI HYKHO B3SITh Ul OCAXKACHMS JKelle3a U3
HaBecku 0,6235 r cruaBa, coaepxkamiero okono 40% sxenesa, JJis pacTBOPEHUS B HEM
xenesa B Buze Fe,Os?

Bapuanr 2
1. Kak BIHsAIOT TeMnepaTypa U IpupoJa paCTBOPUTEINSI HA PAaCTBOPUMOCTh Ocaaka’?
2. Cxomnwko M 0,1 M pactBopa BaCl, motpebyercst ais ocaxaenus cepsl B Buae BaSO, u3
HaBECKM KaMEHHOI'O YIUII Maccod 2 I, COAEpXKAILLEro OKOJO 2 Cephl, €CIU OCaTUTEIb
N00aBJIeH B CTEXMOMETPUUECKOM COOTHOIIEHUH?
3. Cxonbko Ma 1 M cepHON KHMCIOTHI HaJO B3ATh COIJIACHO YPABHEHMIO PEAKLMM AJIS
OCaXKJICHUS CBUHIIA U3 pacTBopa, coaepxkaiiero 0,5 r Pb(NO;),?
4. 13 25 mn pactBopa cynb(ara MarHus mnonydwin ocagok BaSO, maccoit 0,3247 r.
Cxonpko rpamm M,P>0O; nomyuntcst u3 10 mit atoro e pactsopa MgSO,?
5. Ocanox BaSOs maccoit 0,1 T npomeir 250 Ma IUCTHIIIMPOBAaHHOW BOABI. CKOJIBKO
ocaJika IpH 3TOM IepeiiieT B pacTBop B %7
6. Paccuuraiite % conepxanue MgO B uccieryeMoMm o0pasiie mocje NpoKaJTuBaHUs, eClu
JI0 TIpOKaMBaHus HaBecka cocrosuta u3 36% MgCOs; 51% Mg(OH),; 16% H.O; 3% SiO,.

Jlabopamopnan paooma IX
«OmnpenesieHue cCoAepKAHNA KHCJIOT METOA0M KHUCJIOTHO-OCHOBHOTO TUHTPOBAHMS»

KucioTHo-ocHOBHOE TUTPOBaHUE

K Meromy KHCIOTHO-OCHOBHOTO THUTPOBAHMS OTHOCSAT TUTPUMETPUUYECKHE
OIIPEACIICHUS, B OCHOBE KOTOPBIX JIEKUT PEAKIUA: H"+ OH = H,0.

[To sTOoMy MeETOAy BO3MOXKHO OIPEACIICHUE pPAa3IUYHBIX KHCJIOT, OCHOBAHHM,
HEKOTOPBIX COJICH, OMPEICIICHUE KECTKOCTH BOJIbI, a30Ta B OPTaHUYECKUX COCTUHEHUSIX
U T.J. B KadecTBe THUTPAHTOB OOBIYHO HCIIONB3YIOT PACTBOPHI XJIOPOBOJOPOIHON U
CEpPHOM KHUCIJIOT, paCTBOPHI IIETOUYECH.

3anava 1. CtaHmapTuzanys pacTBoOpa XJIOPOBOAOPOAHON KUCIOTHI

Xoxa padoTsl

1) B tpu xonGbl s TMTpoBaHus BHOCAT muneTkoi 10 mut 0,1H. pacteopa Na,COs. B
KaX/1y10 U3 K00 mpuOaBiisitoT 1o 1-2 Karum HHAWKATOpa METUIIOBOTO OPAaH)KEBOTO.

2) Yucro BBIMBITYIO OHOPETKY OIOJACKUBAIOT 2 pa3a HEOOJIBIIMM KOJIMYECTBOM
npurotosiieHHoTo pactBopa HCI, 4ToObI ynanuTh U3 Hee OCTaTKH BOJbI, TOCIE YEro
3anonHsAT Oropetky pactBopom HCI. VYcranmaBmmBairor ypoBenb pactBopa HCl B



OrOpeTKe Ha HOJb U MPUCTYMAIOT K TUTPOBAHUIO.

3) KoHeyHOM TOUYKOM TUTPOBaHWsS CYMTAKOT MOMEHT MEPEXOJA  OKPACKH
AQHAJIM3UPYEMOT0 pacTBOpa U3 KENTON B KPACHO-OPAHIKEBYIO.

4) TurpoBaHHe TPOBOIAT 3 paza. 3a pe3yJbTaT U3MEPEHUsI MPUHUMAIOT CPEIHEE
apudmernyeckoe 3 U3MEPECHHUIA.

5) HckoMyro KOHIIGHTPAIMIO KMUCIOThI PaCCUMTHIBAIOT IO (hopmyiie:

AY
NHCl = NNa2CO3sNa2COsHCI /V

3anaya 2. OnpezeneHue rTupoKCuIa HATpUs

Y nabopaHTa MOJy4arOoT 3ajadyy — HEW3BECTHBIM 00bEM pacTBOpa IIEIOYH C
HEW3BECTHOM KOHIIEHTpalell. 3ajada COCTOMT B OMNPEACNICHUH MacChl MIENIOYH,
coJiep>Kalieiicst B BBIJaHHON TIpooe.

Xoa padoTsl

1) B Kko0gOBI ¢ HEW3BECTHBIM KOJIMYECTBOM IIEJIOYM JOO0ABISIIOT MO 1-2 Karum
uHauKaropa (peHondranenHa UM METHIOBOTO OPAHKEBOTO).
2) Yucro BBIMBITYO OropeTKy OIIOJIACKUBAIOT 2  paza HEOONBIINM
komumaectBoM 0,1H. pactBopa HCI, 4ro0Bl ymamuth W3 HEE OCTATKH BOJBI, MOCJIE HYETO
3anonusroT Oropetky 0,1H. pactBopom HCI. YcrananuBatot yposens pactBopa HCl B GropeTke
Ha HOJIb U MIPUCTYHNAKT K TUTPOBAHUIO.
3) KoHewyHOM TOYKOW TUTPOBaHMsS CYMTAIOT MOMEHT IEPEXOAA  OKPACKH
AQHAJIM3UPYEMOr0 pacTBOPA: MPHU MCHOJIB30BAHUN METUIIOBOTO OPAHKEBOTO — U3 KEITON
B KpacHO-OPAaHXEBYIO, NPU HCIOJIb30BaHNH (eHondTasienHa — W3 MAJIWHOBOH B
OECIBETHYIO.
4) TurtpoBaHue NPOBOAAT 3 pasa. 3a pe3yldbTaT HM3MEPEHHS NPHUHUMAIOT CPEIHEE
apudmernueckoe 3 u3MepeHwil. PaccumThiBaroT Maccy mienoud mo Qopmyrne (5) u
OTHOCHUTEJIbHYIO MTOTPELIHOCTh ONPECICHHUS.

Jlabopamopnan pavoma X
«Onpeoenenue cocmasa KapooHamuvix u ghochamuvix cmeceir

Onpenenenne kKapOOHAT-MOHOB M 11eJ10YHM WJIM KapOOHAT- M THAPOKApPOOHAT-
HOHOB IIPH COBMECTHOM NPHCYTCTBHH

Xoa padoThl

1) BropeTky TroTOBST K TUTPOBAHMIO, KaK OIMCAHO BBINIE, U 3AMOJHIIOT €€
0,1n. pactBopom HCL

2) Onpeoenenue kapbornam-uonoé u wenoyu. K pacTBopy cMecu B KOOy ISt

tutpoBanus npudasisroT 20,00 M Boabl, 2-3 kamum QeHondTaaenHa u TUTPYIOT U3
oropetku pactBopom HCI o obecuBeunBanus pactBopa. Usmepsitor o6wem HCI (V).

OTOT 00bEM KUCIOTHI PACXOAyEeTCsl Ha TUTPOBaHUE KapOOHAT-UOHOB JI0 TUAPOKApOOHAT-
MOHOB M Ha TUTPOBAHME IIEI0YH. B OTTUTpOBaHHBIN 1O (eHONPTaTCHHY PACTBOP BBOJSAT

2 Karuid METHJIOBOTO OPAHXKEBOTO U, HE 3aIOJIHSS OIOPETKY, IPOAOIKAIOT TUTPOBATh
pactBopom HCI 10 nepexosa oKpacKu U3 JKEJITOH B KPACHO-OpaHXeBYI0. M3MepstoT

ooweM HCI (V,), m3pacxogoBaHHbIi Ha TUTpOBaHUE KapOoHAT- HOHOB 10 CO; U menoun
(oTcuer BeyT OT HYJIsA).

3) TutpoBanne npoBoasT 3 pa3a. 3a pe3ysbTaT U3MEPEHUS MPUHUMAIOT CpEIHEe
apudmernyeckoe. Pacyer 06beMOB COJSHONW KHUCIOTHI, U3PACXOJOBAHHON HAa TUTPOBaHUE
KapOOHAT-MOHOB U ILEJI0YH, IIPOU3BOIAT 1O (hopMyiam:



Vv HCl/C032': 2(V2 — V])

VHa/oH=V, = 2(V, - V,) = 2V, -V,

Hcnonb3ys 3HaueHUs] 00bEMOB KUCIIOTHI, U3PACX0/I0BAHHON HAa TUTPOBAHUE, PACCUUTHIBAIOT
coJiep’kaHue KapOOHaTa HATPHWsl W IIEJNOYM B BBIJAHHOW TPoOE M OTHOCUTEIHHYIO
MOTPENIHOCTh ONPE/IEIICHUSI.

4) Onpeoenenue kapbonam- u 2u0poKapOOHAmM-UOHO8 NPU COBMECTIHOM NPUCYMCNEUL.
K pactBopy cmecu B konOy mnsi tutpoBanus npubOasisitor 20,00 mu Boapl, 2-3 Karum
¢denondranenna u TUTpYy0T U3 Oropetkn pactBopom HCl 1o oGecuBeunBaHus pacTBopa.
Wamepsitor o6bem HCI (V). D10 00BeM KHCIIOTHI, M3PAaCXOJOBAHHBI Ha THTPOBAHHE
KapOOHAT-MOHOB JI0 THAPOKapOOHAT-HOHOB. B oTTUTpOBaHHKIM 0 QeHondranenHy pacTBop
BHOCAT 2 KalUId METHJIOBOTO OPAaH)XEBOTO M, HE 3aIOJHSAA OIOPETKY, TUTPYIOT pPaCTBOPOM
HCI no nepexona okpacku M3 KeNTOW B KpacHO-opaHxeByto. M3mepstor oobem HCI (V»),
M3pacxoJ0BaHHbIM Ha TUTpOBaHUE KapOOHAT- HOHOB 10 CO, (0TCUET BeAyT OT HyJIs).

5) TutpoBanue mpoBomAT 3 pasza. 3a pe3ynpTaT M3MEPEHUs TNPUHUMAIOT CpENHEe
apumerudeckoe. Pacyer oObema CONISHOM KHUCIOTHI, U3PACXO0JOBAHHON HA THUTPOBAaHUE KapOOHAT-
HOHOB, mpom3BoiIT mo dopmyre: OObEM KHUCIOTHI, HM3PAacXOJOBAaHHON Ha TUTPOBAHUE
THIPOKapOOHAT- HOHOB, PACCUUTHIBAIOT 11O (popmyIie:

V HClcos"= 2V,

VHCHCOs = V2- 2V

Hcmonp3yss 3HaueHUss OOBEMOB  KHCJIOTBI, M3pPacXOJOBAaHHOW Ha THUTPOBAHHE,
PacCUMTHIBAIOT COJEP)KAaHHE THUAPOKApOOHAT- U KapOOHAT-MOHOB B BBIIAHHOW Mpode u
OTHOCHTEJIbHYIO TIOTPEITHOCTh OIPEACTICHUS.

PeiiTuHroBasi KOHTpOJIbHAsi padoTa 6. MeTo1 KUCJIOTHO-OCHOBHOTO TUTPOBAHMS
Bapuant 1

1. K 25 M 0,1 M pactBopa kapbonata HaTpus moOaBieHo 14,71 Mil CONSHONW KUCIOTHI

(pH=7). BBIYuCIUTDh KOHIICHTPALIUIO COJITHON KHUCIIOTHI.

2. K 15,05 m 0,1 M pactBopa ¢ochoproii kucnotsl godasieno 45,15 ma 0,1 M pactBopa

ruapokcuaa Hatpus. Beraucnauts pH noixyyeHHoro pactopa.

3. K cMmecu, cocrosmieit Tonsko u3 Na,HPO, u NaH,PO,4 no6asumm 50 mn 0,1 H pactBopa
ruapokcuna Hatpusa. M30biTok menoun ortutpoBanu 20,5 ma 0,0905 H pactBopom

COJITHOM KUCIOTHI IO (heHonranenny. Berancauts % NaH,PO, B cmecu.

4. Tlo JaHHBIM THUTPOBAHHA BBIYHCIIMTH KOHOCHTPAUWIO HCXOAHBIX paCTBOPOB, €CJIHU K 20

mi 0,125 M pactBopa H;PO4 no6asmmu 50 mut pactBopa ruapokcuaa natpus (pH=9,17).

5. CkonbKO BOJIBI HY)HO 100aBuTh K 1800 My pactBopa eakoro Hatpa ¢ TuTpoMm 0,01521

r/mut, 9To0bI 1 MJI MoTy4eHHOTO pacTBopa coorBercTBOoBaI 0,02 T XI0opuaa aMMOHUS?

6. Kaxoii U3 uHAUKATOPOB, M.-0, P-(p MM JTAKMYC, IPUTOACH AJISi TUTPOBAHUS THAPOKCHIA

HaTpUs XJIOPOBOJOPOAHON KUCIOTOMU?



7. K 0,5000 r cmecu, comepxamieit Na,CO; u NaHCO;, npubasunu 25,00 M consiHOM
kucioTel ¢ TUTpoM 0,004000 /™My, Ha TuTpoBaHMe W30BITKAa KHCIOTHI HM3PAacXO0J0BAIN
15,00 mn pactBopa ruapokcuna Hatpus ¢ tutpom 0,002000 r/mu. Beraucnauts %
KapOoOHaTa HATPUs B HCXOAHOU CMECH.

Bapuanr 2
1. Cxonbko % N,Os conmepxut oOpasel, eclii HaBecKa €ro Maccoil 5 I pacTBOpeHa B
MepHoi konbe Ha 200 mi1, Ha HeWTpanuzanuio 50 M1 3TOro pactBopa 3arpatwiu 15,5 miu
0,1915 H pactBopa NaOH.
2. Boraucnute % cBobomnoro SOs; B oneyme, eciu Ha TUTpoBaHue 1,2 r oileyma B
MPUCYTCTBUM MHAMKATOpa M.-0. u3pacxonosanu 4,928 mut 0,5202 H pactBopa NaOH.
3. Kakoit o6wem 0,1012 H pactBopa HCl npubaBunu x HaBecke 0,2 r NasPO,, ecnu Ha
TUTpOBaHUE H30BITKAa KUCIOTHI ¢ (- 3arpatwmm 25 mi pactBopa NaOH (Th.on=0,034
r/mi)?
4. Ckonbko rpaMMm Na,CO; comepKUTCS B PacTBOpE, €CIM HAa HEUTPATU3ALUI0 €ro 0
NaHCO; uzpacxonoanu 21,40 mn pactBopa HCI (Tue=0,002789 r/mi)?
5. Haeecky 0,6 T H,C,O, *10H,O pactBopunm B mMepHOi konbe emkocthio 100 mu. Ha
tuTpoBanue 20 mi mosrydeHHoro pactopa uzpacxogoBaiu 18,34 min NaOH. Onpenenutsb
HOpMaIbHOCTH pacTBOpa NaOH u ero TUTp 10 1IaBeJIeBOM KUCIOTE.
6. Moxno nu orrutpoBars 0,01 H pacrBop CH;COOH 0,01 H pactBopom NaOH c
WHIUKAaTOPOM HEUTpanbHBIN KpacHbIN (pT=7)?
7. HaBecky menoun maccoit 0,5341 1, cogepxkamieit 92% NaOH u 8% unnuddepenTHbIX
pUMecei pacTBOPHIIM B MEpHOM Koi10e, BMecTuMOocThio 100 M. Onpenenute MOJISIPHYIO
KOHLIEHTPAIUIO0 KUCHOTHI, Tuci, Theineon, €CTM HAa TUTpoBaHUE 15 MI1 pacTBOpa IIEIOUYU
n3pacxooBaiu 19,5 Mi1 CONSIHON KUCTIOTHI.

Jlabopamopnan pavoma XI
OKucaumenbHo-60CcCManOGUMENbHOE MUMPOBAHUE.
«llepmanzanamomempus. buxpomamomempusn»

OKucIumenbHo-60CCMAHOBUMENbHLIM — MUMPOSAHUEeM  HA3BIBAIOT  TPYMIY
TUTPUMETPUYECKUX METOJOB aHaIN3a, OCHOBAHHBIX HA MCIOJIb30BAHUU OKUCIUTEIBLHO-
BOCCTAHOBUTEIBHBIX  PEaKIUU. K Ba)KHECHUIIIMM METOIaM OKMCIIUTEILHO-
BOCCTAHOBUTEJIBHOTO THUTPOBAHUSA OTHOCAT HOJOMETPHUIO, TMEPMaHTaHATOMETPHIO,
OMXpPOMATOMETPHIO, LIEPUMETPHIO U JIp.

ITepmanranaromerpus

[lepmaHraHaTOMeTpUYECKUM TUTPOBAHUEM HA3bIBACTCA TUTPUMETPUUECKUM
METO/1 aHaJIN3a, OCHOBAHHBII Ha UCMOJIb30BAHUM B KauecTBe TUTpaHTa pactBop KMnOs.
[lockonbKy THTpaHT HMEET MHTEHCUBHYIO OKpacKy, Ie€pMaHraHaTOMETPHUUECKOe
TUTPOBAHUE MPOBOJAT 0e3 MHIMKaTopa. KOHeUHyI0 TOUKY TUTPOBaHHUS OOHAPYKUBAIOT
0 MOSIBJICHUIO WJIM MCcUe3HOBEHUI0 oKkpacku KMnOs.

IIlepmaHraHaTOMETpHUYECKOE TUTPOBAHUE YAIlle BCErO NMPOBOJAT B KUCIIOU Cpeae,
pexe — B HeUTpanbHOU. /[ cO31aHUs KUCIION Cpellbl NPUMEHSIOT CEpHYIO KHUCIOTY,
IIOCKOJIbKY ~ a30THas ~ KHCJIOTa camMa  SBIETCS  CWIBHBIM  OKHCIIMTENEM, a
XJIOPOBOJIOPO/IHAS, HAIIPOTUB, MOXKET OKUCIATHCA TUTPAHTOM. B OCHOBE METO/AA JIEKUT
cnenyromiee pasHoBecue:  MnOy + 58 + 8H' = Mn*" + 4H,0; E’=+1,51 B.

3agauya 1. CtanapapTuszanus pacTBopa NepMaHraHaTa Kajus

HcxonHbIM pacTBOPOM JUIsl YCTAHOBJIGHUSI KOHIIGHTpPALMK NIEpMaHraHaTa Kajus
CITY>KMUT auruapar maseneBoi kuciotsel HC,042H,0.

Peaknus MMPOTCKACT IO YPABHCHULO:



3a,

1)

2)

5H,C,04* + 2MnOy + 6H" = 10CO, + 2Mn** + 8H,0O
Xox padoTsI

1) PaccuutsiBaror Maccy  KpUCTaJUIOTHIpaTa II1aBeJIeBOM KHCJIOTBI
(H.C,0 2H O), neobxomumyro mist npurotosinenus 100 mir 0,11. pactsopa.

2) DBepyT pacCUMTaHHYIO HABECKY ILABEJIEBOM KUCIOTHI M EPEHOCAT B MEPHYIO KOJIOY
Ha 1000 mu1. PacTBOpSAIOT B HEOOIBIIOM KOJTHYECTBE AUCTHIIMPOBAHHON BO/IBI. PacTBOp
TIIATENBHO MEPEMEIINBAIOT.

3) TOTOBAT TpM KOHWYECKHE TEPMOCTOMKHE KOJOBI Ui TUTPOBAHUA. B KakIyro
BHOCAT 110 15 Mu1 pacTBOpa cepHOM Kucaothsl (21.), HarpeBatot 10 80-90 °C, noGasnsror
no 10 My MpPUrOTOBIEHHOTO PACTBOpa ILIaBeNIeBOM KHUCIOTHL. (Pacmeop wasenesoti
Kuciomsl 000a8A10m 6 KoJlOy HenocpeoCmeenHo neped mumpo8aruem, HOCKOAbKY npu
NOBbIUEHHOU MmeMnepamype waegenegas Kucioma paspywaemcs.) PactBop ObicTpo
OTTHUTPOBBIBAIOT PACTBOPOM INEpMaHraHaTa Kaius, IPH STOM CHavaja mpuoaBisor 1-2
KaIUIM TUTPaHTa M OXHJIAIOT, IIepeMelInBasi, Ioka pacTBop obdeciperurcs. Cienyromue
MOPIMH THUTPAHTAa MOXXHO NPUOaBIATH ObicTpee. KoHEI TUTpOBaHHS OMPEACISIOT IO
Heycyes3aroleid po30BOM  OKpacke pacTBopa, NOSBIAIOIIEHCS 1pu  J100aBICHUU
M30BITOYHON KaIlTi TUTPaHTa. BIOPETKY TOTOBAT K THTPOBAHUIO, KAK OMICAHO BBIIIIC.

4) TurpoBanue HPOBOAAT 3 pasa. 3a pe3yjbTaT M3MEPEHHS NPUHUMAIOT CPEIHEE
apupmernyeckoe. MOJSPHYIO KOHIGHTPALMIO SKBUBAJIEHTa IepMaHraHatra Kajus
PacCYUTHIBAIOT TIO hopMyIIe:

N KMnOg4 = NH2C204 .VH2C204/ \Y KMnOg4

nada 2. Onpenenenue xenesa B conu Mopa

Omnpenenenue xene3a B conu Mopa ((NHs),Fe(SO4),-6H,0) ocHoBaHO Ha
oxucnenuu xenesa(ll) no xeneza(Ill) nepmanranaTom kanusi:

MnOy + 5Fe* + 8H" = Mn*" + 5Fe*" + 4H,0
Xoa padoTsl

bropeTky K TUTpOBaHHWIO TOTOBSAT, KaK OMHMCAHO BbIlIe, U 3anoyHs0T ee 0,05H.
pacTBOPOM NEpMaHTaHaTa KaJusl.

VY nabopaHTa MOJIy4arOT KOHWYECKHE KOJIOBI ¢ pacTBOpoM coiu Mopa. B konObl ¢

aHAJIM3UPYEMbIM PacTBOPOM A00aBisAtOT Mo 5 M pactBopa HoSO4 (1:4) u no 5 xanens

H;PO, (koH1.), mocie 4ero MpHUCTYNMAlT K TUTpoBaHHI0. KoHeuHOW TOuKoOi
TUTPOBAHUS CUMTAIOT MOMEHT IE€pEXOAAa OKpaCKM AaHAIU3UPYEMOIO pacTBopa U3

OecIBETHOI B PO30BYIO.
3) Turposanue mpoBoaT 3 pasza.3a pPe3yNbTaT M3MEPEHUS NPUHUMAIOT CPEIHEE
apu¢pmernueckoe. [lo mnoaydyeHHOMY YCpEAHEHHOMY 3HA4e€HUI0 O0beMa pacTBOpa
KMnO, paccuuThIBalOT cojJiepXKaHHe »Keje3a (B rpamMmax) B BBIJAaHHOW Mpooe.
PaccuMTBIBaIOT OTHOCUTEIBHYIO IIOIPEUIHOCTD ONPEACICHUS.

Buxpomatomerpus
buxpomatoMerpuel  Ha3bIBaeTCsl ~ TUTPUMETPUYECKMH  METOJ  aHaJIM3a,

OCHOBaHHBIM Ha HMCIOJIB30BaHWU B KauecTBe TUTpaHTa pactBop K,Cr,O,;. B ochHoBe
METOJIa JIEXKUT CIEAYIOLIEE PABHOBECHE:

Cr.07 + 14H" + 68 — 2Cr’* + 7TH,0; E°=+1,33B



I[J'IH O6H2lpy>K€‘HI/IH KOHEYHOM TOYKH B 6I/IXpOMaTOMeTpI/I‘ICCKOM TUTPOBAHUU
HCIOJIB3YIOT OKHUCIIMTCIbHO-BOCCTAHOBUTCIbHBIC HHAWKATOPHI.

3amaua 1. Onpenesnenue xeje3a B cotn Mopa

Onpenenenng xenesa B conmu Mopa ((NH4):Fe(SO4)2'9H.0) ocroBano Ha
oxuciennn xeneza(ll) mo xenesa(Ill) Guxpomarom kamus: Cr,O * + 6Fe™ + 14H" =
2Cr’" + 6Fe* + 7TH O. B kauecTBe MHANKATOPA MCTIOJL3YIOT JU()EHUIAMHUH.

Xoa padoTsl

1) Broperky K TUTpPOBaHUIO TOTOBAT, KaK ONWCAaHO Bble, U 3anonssioT ee 0,05H.
pactBopoM K,Cr,05.

2) VY nabopaHTa MOJIy4aloT KOHHYECKHE KOJIOBI ¢ pacTBOpoM cosin Mopa. B koi0sl ¢
aHAJIM3UPYEMBIM pacTBOPOM n100aBisA0T 1Mo 5 mi pactBopa H,SO, (1:4) n no 5 xanens
H;PO4 (konm.), 1-2 kxammm wHAWKaTOpa AW(EHWIAMHHA, TIOCIE YEero MPUCTYMAT K
TUTPOBAHUIO PACTBOPOB, COIEPKAIIMX HEU3BECTHOE KOJIMUECTBO Fe™™,

3) KoHeuHOW TOYKOW THUTPOBAHMS  CUMTAIOT MOMEHT  IIEPEXOAA  OKPACKU
aHAIM3UPYEMOTO PACTBOPA U3 3€JICHOH B CHHE-(DHOJIETOBYIO.

4) TurtpoBaHHWe NPOBOAAT 3 pasa. 3a pe3yjbTaT HM3MEPEHHUs NPUHUMAIOT CpPEIHEE
apudmerndeckoe. [1o moydyeHHOMY yCpeTHEHHOMY 3Ha4eHHI0 00bema pactBopa K,Cr,O;
paccUMTBHIBAIOT COJIEpXKaHMUE jKejle3a (B rpaMMax) B BbIAaHHOW mpoOe. PaccuuteiBaroT
OTHOCHUTEIFHYIO MTOTPEITHOCTD OTIPE/ICICHUSI.

PeiiTuHroBasi KOHTpoJIbHasi padora 7. MeToabl OKHCIUTEIbHO-BOCCTAHOBUTEILHOIO
THTPOBAHUSA

Bapuanr 1
1. Kak mnpurotoButh pabounii pactBop KMnO, M yCTaHOBUTH €ro MOJISAPHYIO
KOHIIeHTpauuto »KuBajeHTa? [louemMy MonsipHas KoHueHTpauusi sKkuBajieHta KMnO,
MO’KET U3MEHUTBCS C TCYEHUEM BpEMEHU?
2. Paccumraiite 005acTh CKayka TUTPOBAHUS, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBII
HNOTEHIMAN B TOYKE SKBUBAJIEHTHOCTH M mMoaOepuTe MHAMKaTOp ais turpoBanus 0,05 M
FeSO4 0,01 M pactBopom KCIO; mpu [H'] = 0,1 mosb/i1.
3. Kaxoit oobem 0,5000 H KMnO, neobxoaumo mnpubaButh k 500 mMi pactBopa ¢
Txkmno4#:=0,00280, 9T00BI MOTYUUTH PACTBOP € Tknmnos=0,004250?
4. Kakyto maccy pyasl, coaepskarein 60% Fe,Os, crnenyer B34Th A7 aHanu3a, 4ToObl Mocie
COOTBETCTBYIOIIEH 00pabOTKM Ha TUTpoOBaHME TodyuyeHHOW comu kenesa (1)
u3pacxonosats 20,00 mu1 0,100 H pactBopa KMnO4?
5. ¥Ycranosneno, uro 50,00 mn pactBopa [, Mo CBOell OKHCISIONICH CIOCOOHOCTH
9KBUBAJIECHTHBI 29,47 Mi pacTBopa Auxpomara Kaiuus ¢ TuTpom 1o sxenezy 0,001876 r/m.
BoruncnuTh MOJISPHYIO KOHIEHTPALMIO SKBUBAJIEHTa 000UX pacTBOPOB.

Bapuanr 2
1. IToueMy IIpu TUTPOBAHMM OKCajaTa HATPHs WM LIABEJIEBON KHMCIIOTHI IIEPMAHTaHATOM
KaJIMs NepBble MOPIUH (KaIuli) TUTPaHTa 00ECIBEUNBAIOTCS MEJIEHHO?
2. Paccumraiite 0051acTh CKayka TUTPOBAHUS, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBII
HNOTEHIMA B TOYKE SKBUBAJIEHTHOCTH M MoaOepuTe MHAMKATOp Ais turpoBanus 0,05 M
H,S05 0,02 M pacteopom KMnO, ipu [H'] = 1-10° mons/m.
3. Jlo xakoro oobema ciemyer pazdoaButh S00 ma 0,1000 H pactBop K,Cr,O;, 4To0BI
HOJYYHUTh PACTBOP C TUTPOM T0 kene3y paBHbIM 0,0050 r/mn?
4. Hapecky oOpasua maccoit 0,100 r, conmepxamiero 99,98% Fe, pactBopunu B cepHOU
kuciore 0e3 gocryma Bozayxa u orrurpoBanu 0,1000 H pactsopom KMnO,. Kakoit 06bem
KMnO, u3zpacxoaoBaiy Ha TUTPOBaHUE?



5. Kakoit 00beM XJIOpHO# BOJIBI, CoiepIKaliei okoiio 2% xJjopa, CieayeT B3STh, YTOObI Ha
e¢ MOJOMETPHYECKOE TUTPOBaHHME HM3pacxoaoBaTh okoio 20 M pacTBopa THOCYJb(dara
Hatpus [T(Na,S;0,'5H,0) = 0,02453 r/mi]?

Jlabopamopnasa paooma XI1
«Komnnexconomempuueckoe mumposanue

3amaya 1. Cranpapruszanusa pacrsopa J/ATA (Tpuiona b)

Konnentpanutro 3/ITA ycranaBiauBaroT nmo xumudecku yuctbiM CaCOs ZnO,
MetamaMm (Zn, Bi, Fe) wm mo d¢uxcanamy comm maraus, Hampumep, 0,01-0,15H.
pactBopam MgSO,.

Xoa padoTsl

1) Broperky rotoBsT Kak 0OBIYHO M 3aIOJHAIOT €€ CTAHAAPTHBIM PaCTBOPOM TPHIIOHA B.
2) B konOy s tuTpoBaHMs BHOCAT mumnetkod 10 mur 0,05H. pacteopa MgSO.,
T00aBISIOT 5 M aMMHadHOW OydepHoit cmecu u ¢ kKoHuMKa mmatens 20-30 Mr cMmecu
MHAMKATOpA C XJIOPHUJIOM HATPUSL.

3) PacTBOp OTTHTPOBHIBAIOT CTAHAAPTHBIM PacTBOpoM TpuioHa Bb. KoHeunol Toukoi
TUTPOBAHUSI CUYMTAIOT MOMEHT Iepexofa OKpPacKh pacTBOpa M3 BHUIIHEBO-KPAaCHOW B
CHHIOIO (C 3€JICHOBAaThIM OTTEHKOM).

4) Turposanue npoBoAAT 3 pasa. [lonydeHHbIE JaHHBIE YCPEIHSIOT.

5) Konuenrpaiuio sxkBuBajieHTa TpuiioHa b paccunThiBaoT o Gopmyie:
3anaua 2. Onpene/ieHye KATbIMsi 1 MArHKSI IIPH COBMECTHOM TPUCYTCTBHHU

NoaTAa = N (MgSO4) vV (MgSO4) /'V DIITA

KoHCTaHTBI ~ yCTOMUYMBOCTM  STWICHIMAMUHTETPAAIETATOB  KajbLMsl M MarHus
pazuyaroTcst Ha 2 mopszaka (JorapugMel KOHCTaHT ycToMuuBOCTH paBHbI 10,7 u 8,7 s
Kanblysg 1 MarHusg cootBercTBeHHO Ipu 20 °C u nonHo# cuine 0,1). Iloatomy 3TH HMOHBI
HENb3s1 OTTUTPOBATh PA3ZEIbHO, UCIONB3Ysl TOJIBKO pa3sIMYMe B KOHCTaHTAX YCTOMYMBOCTU
komiuiekcoHatoB. Ilpu pHor=10 B KadecTBe MeTaULIOMHIMKATOpa HCIONB3YIOT 3PUOXPOM
yepHeiid T (xpomoreH). [Ipu 3THUX YCIOBHSX OMNPEAENSIOT CyMMY KalblMs U MarHus. B
Jpyroii anmMkBoTHOW yactu co3natoT pH > 12, BBoas NaOH. [Ipu 3Tom Marauii ocaxxaaercs B
BUJIE THIPOKCUIA, €r0 He OT(QWIBTPOBBIBAIOT, M B PAacTBOpPE OIPENENAIOT KajabLMii B
MIPUCYTCTBUU MypPEKCHJIA.

Xoa padoTsl

1) BropeTky rOTOBAT K THTPOBAHMIO KaK OOBIYHO M 3AIOJHAIOT €€ PACTBOPOM TPHIIOHA
b.

2) V nabopaHra mosiy4aroT MEpHYI KOJIOY C aHAIM3HUPYEMBIM PACTBOPOM H JOBOJIST
00BeM pacTBOpa A0 METKU AUCTUIUIMPOBAHHOMN BOJIOM.

3) Onpedenenue cymmapno2o cooepicanust Karbyus u MazHus.

B konly ans tutpoBanusa nomemaroT 10 M1 aHanM3UPyEMOro pacTBopa, NPUOABIAIOT 5
MJI aMMHAuHOro Oy(epHOro pacTBOpa M Ha KOHYHMKE IINATENs SpUOXpoM uepHbIid T.



[lepememmBarOT A0 TOJHOIO PacTBOPEHUS MHIMKATOPHOW CMECU M TUTPYIOT PAacTBOPOM
OJITA 1o u3MeHEeHUs: OKpacKd pPacTBOpa W3 BHUHHO-KPACHOM B CHHIOIO. TuUTpoBaHMe
NpOBOJAT 3 pa3a, MOJY4YCHHBIE JaHHBIE YCpeTHsIOT. 3HaueHue oobema (Vi) pacTBopa
TpuiioHa b — 310 00BEM, Mome N Ha TUTPOBAHKUE KaJIbLIUS U MarHus.

4) Onpeoenenue rxanvyus.

Broperky 3anonHsroT pactBopoM TuTpanta. Otouparot murnerkoii 10,00 M1 aHanm3upyemMoro
pacTBopa B KOJIOY Ui THTpOBaHUWs, NpuoOaBisitor S mi 2H. pactBopa NaOH wmm KOH,
BBOIAT 20-30 MI MHAMKATOPHOM CMECH MYpPEKCHIa C XJIOPUIOM Harpusi U TUTPYIOT
pactBopoMm DJITA 10 U3MEHEHHUsI OKPACKHU pacTBOpa OT OAHOM Karuu pactBopa DTA u3
po30Boii B (proeTOBO- cHpeHeBYy0. TuTtpoBaHue MpoBOAST 3 pa3a, MOJydeHHbIC JaHHBIC
ycpennsitor. [lomydennoe 3Havenune oobema (V,) pactBopa TpuioHa b — 310 00BeM,
MOLICAIINN HA TUTpPOBaHME Kaublus. lcrmonb3ys 3HadueHue V,, pPacCUUTHIBAIOT
coJiep;KaHue Kayibliug (B rpaMMax) B BbIJIaHHOW mpobOe. PaccuuThIBalOT OTHOCUTENBHYIO
MOTPEIIHOCTD ONPEAEIICHUS.

5)  Pacuem cooeporcanus macnus. OObEM THTPAHTA, M3PACXONOBAHHBIA HA THTPOBAHUE
MarHusi, BBIYUCISIIOT MO pasHocTH oovemoB DJ[TA, momieniiero Ha TUTPOBaHHE CYyMMBI
OTIpeJIeNIIEMbIX KaTUOHOB M Ha TUTpoBaHue Kanbiwst (Vi —V»). Hcnonb3ys nmoirydeHHOE
3HaueHue oowrema DJITA, pacCUMTHIBAIOT COEpKAHUE MAarHus (B TpaMMax) B BBIJIAHHOMN

npo6e. PaccunThIBalOT OTHOCUTENIBHYIO MOTPEITHOCTD ONPEACTICHHUS.

3anaua 3. Onpenesienne NOCTOSIHHOM KE€CTKOCTH BO/AbI

Xox padoTsl

1) BropeTky roToBAT K THTPOBaHHIO Kak OOBIYHO W 3alOJHSIOT €€ PaCTBOPOM TPHIIOHA
b.

2) OT6uparoT MepHBIM HUIMHAPOM 50 M BOJOIPOBOJHONM BOABI M IIEPEHOCAT B
KOHUYECKYI0 KoyOy. JloGaBisitoT 5 M ammuadyHoro Oydepa M BHOCAT Ha KOHYMKE
[imareias MHAUKATOP 3PHOXpOM 4YepHbId T, Mocie 4Yero OTTUTPOBBIBAIOT PAacTBOPOM
TpuiioHa b 10 mepexona okpacku U3 BUHHO- KPAaCHOM B CHHIOIO.

3) Turposanue mpoBoAAT 3 pasa. 3a pPE3yNbTaT U3MEPEHHS IPUHUMAIOT CPEIHEE
apupmeTnyeckoe. JKecTKocTb (MMOJIb-3KB/JT) PACCUUTHIBAIOT O (hopMyJIe:

K= NTpI/lJ'[OHaB .VTpI/IJ'IOHaB 1000/ Vsoau

3anaua 4. Onpenesnenne Mean

Xoxa padoTsl

1) BIOpeTI(y FOTOBAT K TUTPOBAHUIO KaK OOBIYHO W 3aIIOJIHSIOT €€ pacTBOpOM TpHUIIOHA
b.

2) V naGopaHnTa 1oJy4arT MEPHYIO KOJIOY C aHAJM3MPYEMbIM PACTBOPOM U JOBOMISAT
00bEM JI0 METKH JUCTUIUIUPOBAHHOMN BOIOH.

3) B kon6y a1 TMTpoBaHHS MOMemaT 10 MI aHAIM3UPYEMOTO PACTBOPA, MPUGABIAIOT 20 M
BOJBI, 5 MJ aneraTHoro OygepHoro pactBopa (pH pacTBopa JOMKHO OBITH OKOJIO 6) M HAa KOHYMKE
mmatenst 20-30 Mr MHIUKATOPHOM CMECH MYPEKCHAA C XJIOPUAOM HaTpus.. TUTPYIOT pacTBOpOM
ONATA 1o m3MeHeHHs OKpacKH PacTBOpa U3 3€JIEHOBATO-KENTOro B (roneroByio. K oTtuTpoBaHHOMY
pacTBopy 100aB/Iit0T | Kalullo KOHLEHTPUPOBAHHOIO pacTBopa aMmuaka. Ecim okpacka ocraiach
(HONeTOBOH, THTPOBAHKE 3aKOHYEHO, a €CIM PAcTBOP CTal JKEJITHIM MIIA KEJITO-3EJIEHBIM, €0
TOTUTPOBBIBAIOT pacTBopoM DJITA 1o ycraHoBieHUs (PHOIETOBOM OKPACKH.



4) TutpoBanue NPOBOIAT 3 pasa, MOJYYEHHBIE JAHHBIE YCPEMHAIOT U PACCUMTHIBAIOT
coJiepkaHue Meau (B rpamMmax) B BbLIaHHOW IMpoOe. PaccunThIBalOT OTHOCHTENBHYIO
MOTPEIIHOCTD ONPEIEIICHUS.

PeiiTuHroBasi KOHTpoJibHast padora 8. Kommiekconomerpus

Bapuant 1
1. B yem cocrout cymnocts Mepkypumerpun? HasoBure pabouuii pacTBop, HHAUKATOPHI,
MIPUMEHSIEMbIE B aHAIM3€. 3alUIIUTE YPAaBHEHUS peaKuil onpeneneHus Br .
2. Kaxkas macca cyibdara cogepkurcs B mpo0e, ecnu nocie npudasienus 20,0 mia 0,06315
M pactBopa xsopuaa 6apus ero u30bITok 0611 oTTUTpOBaH 15,64 M1 0,04640 M DJITA?
3. Ha turpoBanme 25,00 mn pactBopa HuTpaTa Oapus B mpucytctBuu Na,MgDJITA
sarpatw 18,05 mm 0,1 M DIATA (K=0,9878). Beruucnute koHmeHTpanuto (T/11)
uccienyemoro pactsopa Ba(NO3),.
4. Onpenenuth MaccoByto A0it0 (%) naauddepeHTHBIX IPUMeCceil B alleTaTe CBUHIIA, €CIH
Ha TUTPOBAaHME pacTBopa, noiydeHHoro u3 0,1000 r ero, uzpacxonosanu 11,68 ma 0,02500
M pactBopa D/ITA.
5. Bpruucnute maccoByto om0 (%) CaCO; m MgCOs B U3BECTHSIKE, €CJIM TIOCIie
pactBopenus 1,0000 r ero momyurmin 100,0 M pactBopa, Ha TUTpoBaHue 20 MJI KOTOPOTO
Ui onpenenenus cymmsl Ca u Mg 3arpatunu 19,25 mn 0,0514 M 3/ITA, a Ha TuTpoBaHue
Ca B otnenpHOM pode (20 mir) uzpacxogoBanu 6,25 mi Toro ke pactsopa D/ TA.

Bapuant 2
1. Kak 3aBUCHT CKa4OK THUTPOBaHHMS OT KOHCTAHTHl YCTOWYMBOCTH KOMILJIEKCHOTO
COEIMHEHMSI, TEMIIEPATYPbl, KOHLIEHTPALUU JOTIOJHUTENbHOTO Juranaa u pH cpeabr?
2. Kakyio maccy Co(NOs;),'6 H,O, comepxamero 7 % wuHmuddepeHTHBIX TpUMeceH,
CleyeT B3ATh JAJISl aHau3a, YTOObl Ha TUTPOBaHUE ee moTpeboBanock okono 10 mm 0,1 M
pactBopa DITA?
3. K 20 mn pactBopa conn Mapranua npubaswiun 25 mi 0,01012 M pactBop DATA. Ha
tutpoBanue u3obiTka DJATA wm3pacxomoBamu 14,36 ma 0,01008 M pactBopa ZnSO..
BoruncnuTe KoHIIEHTpaLuIo (B I/J1) MapraHiia B HICXOIHOM PacTBOpE.
4. OmnpenenuTh MAacCOBYIO JOJIIO aTIOMHHHS B ciuiaBe (B%), €CM TOCiE€ PacTBOPEHUS
HaBecku Maccoit 0,6500 r ero u ynaneHus npumeceid o0l 00beM pacTBopa JOBEIH 10
250 M, k 20,00 mut momyueHHoro pactBopa go6asmin Na,MgdJITA u orrurpoBanu 15,18
mi 0,05023 M pactsopom D/ITA.
5. B mpouecce ananusa xaonuHa HaBecky ero maccoi 0,5108 r crmaBwiu ¢ Na,COs; u
Na,B,07, niaB pactBopuiiv B pa30aBIeHHON COJISTHOM KHCIOTEe U 00BbEM pacTBOpa JOBENU
mo 250 wmur. Ilpo6y 100,0 ™ pactBopa HEWTpalM30Baidu, T00AaBHIW YPOTPOIIWH,
OT(QUIBTPOBATIN BBHINABIIYI0O B OCaJOK KPEMHHEBYIO KHUCIOTY, MPOMBLIH; (QUIBTpAT M
npoMbiBHbIE BoAbl oTTUTpoBanu 10,16 mu 0,005040 M 3/ITA B npucytctBuu 20%-Horo
pactBopa KOH. Beruucnuts maccoByto oo (%) CaO B kaoauHe.

Ilepeyens BONpPOCOB M 3a1aHNH, BBIHOCUMBIX Ha IK3aMeH
3 cemecTp
KavecTBeHHbBIH aHaIN3
Tema 1. «3aKoH 1elicTBHS Macc, KAK TeOpeTHYEeCKAasi 0CHOBA KA4eCTBEHHOI0 aHAJIU3a»
1. Kakas macca Boapl moTpeOyercst Uit pacTBOpeHus 12 r xjopuaa HaTpusl, YTOOBI MOTYYHTh
5% pactBOp?
2. Onpeaenuts MoJspHYt0 KoHeHTpanuto 1,9H pactBopa dochoproii kucnotst (p=1,03 1r/min).
3. Kakoii o0sem 8H pacTBOpa rumpokcuaa HaTpusi moTpedyercs A mpurotoBiieHus 2 1 5%-
Horo pactBopa (p=1,031r/mi).



4. Kak 3aBUCUT CTENEHb JUCCOLMALMUU DJIEKTPOJIUTA OT KOHCTAHTHl JHUCCOLMALMUA U
KOHIIeHTpaIuu? BrIBecTH COOTBETCTBYIONIYIO (hOpMyITy.

5. UYro Takoe HOHHAs CHUJa pPAcTBOpA, KaXyIIascs AaKTUBHAs KOHLEHTpalus B pacTBOpax
CWJIBHBIX JJIEKTPOJIUTOB?

6. IlpuBectu ypaBHeHHe A5 pacueTa OydepHoit eMkocTH. UeM oHa xapakrepusyercs?

7. Crenens muccounmanuu 0,1H pactBopa ykcycHod kucinoTel paBHa 0,0125. Onpenenuts
KOHIIEHTpAallud HMOHOB BOJOpOJA, AalleTaT-MOHOB, HEHOHU3UPOBAHHBIX MOJIEKYJ YKCYCHOMN
KHUCJIOThI, BBIYMCITUTh KOHCTAHTY JUCCOLIOAIINH.

8. BBIUKCIIUTL MOHHYIO CUITY PACTBOPa, KOOP(PHUIMEHTH aKTUBHOCTH W aKTUBHOCTH HOHOB Zn®"
1 NO;5 B 0,005M pacTBOpe HUTpaTa IUHKA.

9. K 2 mn 0,4M pacTtBopa ykcycHOW KucioThl npubaswim 3 miu 0,2M pacTtBopa ruapoxcuia
Hatpus. Beraucnute pH nmomydennoro OydepHoro pactsopa.

Tema 2. «3aKoH JeiicTBUSI MACC M TeTepPOreHHbIe MPOLecChl»

1. Beruucnuts [1P, ecu B 100 M1 HacwieHHoro pactBopa cogepxkurcst 0, 00151 r AgClL.

2. Bo ckonpko pa3 pacTBOpuMOCTh okcanaTta kaiubius B 0,01M pactBope okcanaTta aMMOHMS
MEHBIIIE 110 CPABHEHUIO C PaCTBOPUMOCTBIO B UUCTOU BOJE?

3. Bemager au ocagok TUAPOOKUCH KaaMuUs U3 pacTBopa, coaepsxkamiero 0,005 M conu kaamus u
0,1 M ammuaxa?

4. B HaCHIIIEHHOM pacTBOpPE MOJMAA CBHMHIA KOHIEHTpanus MOHOB Pb** yeemnuena B 10 pas.
Yemy OyJeT paBHa KOHIIEHTpAIUsl HOHOB [7?

5. BBMHCINTB, CKOJBKO TpamMMoOB cepebpa comepkutcss 500 M HACBIIIEHHOTO pacTBOpa
docdara cepedpa.

6. Yto takoe I1P; chopmynupyiiTe mpaBuUIo Mpou3BeIeHUsI pACTBOPUMOCTH.

7. Kak Bnuser onHOMMEHHBIH HOH Pa pacTBOpuMOCTH MajgopacTBOPUMOTO CHIIBHOTO
3neKkTponauTa’?

8. CdopmynupyiiTe OCHOBHBIE YCJIOBUS BBINMAJCHHUS M pacTBOpeHUs ocaakos. [IpuBemute
TIPUMEPBHI.

Tema 3. «3aKoH aeiicTBHSI MACC M NMPOLECCHI THAPOJIH3a H aMPOTEPHOCTH

1. Beruucnuth crenens ruaposnsa u pH 0,1 M pactBopa ¢pTopuia HaTpus.

2. Beramcnnte pH u koHueHtpanuro apceHar-noHoB B 0,1 M pacTBope Tpex3ameleHHOro
apceHaTra aMMOHUSL.

3. BriBecTM ypaBHEHME, CBS3BIBAIONIIEE CTENEHb TIMAPOJIA3a C KOHCTAHTOM THIPOIW3Aa U
KOHLICHTpalMel TUAPOIU3YIOLIEHCS COJIH.

4. Yro Takoe mpouecc TUApPOIN3a, OCHOBHBIE THIIBI THIPOJW3A COJIEW, NPUYHMHBI MPOLECCOB
TUAPOJIM3A B PACTBOPAX TMAPOJIU3YIOIIUXCS COJIEH.

5. Beruucianth KoHCTaHTY ruapoiau3a 1%-Horo pacTBopa arerata HaTpHs.

Tempbl 4-5. «OKHCIUTETbHO-BOCTAHOBUTE/IbHbIE PABHOBECHSI».

«KommuiekcooOpa3oBaHue B aHAINTHYCCKONH XUMHUM»

1. YpaBuenne HepHcra, hu3mdecKuii CMBICI BCEX BEJTMYNH, BXOISAIIUX B YPABHCHHE.

2. Kak M3MEHHUTCS MOTEHIHaN cepeOpsSHOro 3JeKTpona, eciu K pactBopy AgNOs; no6aBUTH
BOJIHBIN pacTBOp: a) aMMHaKa; 0) Hoaua Kanus?

3. Kakue u3 caeayronmx METalioB CMOTYT BoccTanoBuTh noHel H™ B Hy: Cd, Sn, Sb, Al, Ag?
OTBeT NOATBEPAUTH HEOOXOAUMBIMH YPaBHEHUSIMH PEaKLUi U pacyeTaMu.

4. Kakumu cnocoO0amMu MOXKHO YBEIMYUTh WM YMEHBIIUTH 3HAUCHHE IOTEHIHAIa
OKHCJIUTEIBHO-BOCCTAHOBUTEIBLHOM Napbl?

5. MOHO Jiv IeACTBUEM HUTPHUTA HATPUS B KUCJION Cpelie BOCCTAHOBUTE: a) MnOys 10 Mn*"; 6)
Zn*" o Zn; B) ClO5 1o CI; r) Cr,0.* no Cr**? OTBeT MOATBEpIUTh PacyeTaMU.



6. IlpuBecTn mpHUMEpBHl MHCIOJNB30BAHMUS OKHCINUTEIBHO-BOCCTAHOBUTENBHBIX pEaKkLUUid B
KaueCTBEHHOM aHaJIM3€ JUIA: a) OTKPBITHS HMOHOB; 0) pa3elieHus HOHOB; B) PACTBOPEHUS
TBEPABIX COETUHEHUM.

7. Ilouemy pryth He pactBopsiercss B H,SO,, HO pacTtBOpsiercs B HI ¢ Biaenennem Bogopoaa’?

8. Kak mporekaer mporecc CTyNEHYaTOM IUCCOLMAIMM KOMIUIEKCHBIX COJIEH; NPUMEHEHHE
3aKOHa JeMCTBUA Macc K IMpoleccaM KOMIUIEKCOOOpa30BaHMsL.

9 Uro Takoe cTymneH4aTble U 00IIHMe KOHCTAaHThl YCTOHUYMBOCTH KOMIUIEKCHOTO coeauHeHus? OT
YEro 3aBUCUT YCTOMYMBOCTh MJIM HECTOMKOCTh KOMIUIEKCHBIX COJIEH?

10. YTo Ha3bIBaeTCsl BHYTPUKOMIUIEKCHBIM coenHeHneM? IIpuBennre npuMepsl.

11. BbIUMCINTH KOHCTAHTYy HECTOMKOCTH KomiuiekcHoro uoHa [Ag(NH;).]", ecnim B 0,1M
pacTBOpe COJIM KOHIIEHTpaIus HoHOB [Ag ] = 5,5+ 107 MoJb/11.

12. Paccumrars KOHLEHTpauuro NpoaykroB aucconnannu B 0,001M pacTtBOope KOMILIEKCHOM

comu Ko[Hg(CNS)4].
13.CoctaBbTe (hOpMYIIBI CASAYIOMNUX KOMITJIEKCHBIX COJICH:
XJIOpU]L TpUaKBaTPUAMMHHOXPOMA (1), TeKCAHUTPOHUKEIAT HaTpus,

aKBaNICHTaTMJIPOKCOQIOMUHAT  Hatpusi,  TeTpaxjopodeppar  (III)  wHatpus,  HHTpaT
neHTaaMmmMuHOpoaaHokoOanbTa (I11), HUTpaT TMaMHHIIMHKA.

14.  JlaiiTe  Ha3BaHWA  CIEAYIONIMM  KOMIUIEKCHBIM  COJISIM, yKa3aB  BaJE€HTHOCThb
KOMIUIEKCOOOpa30BaTENS:

[CO(NH3)5 HzO] Cl3, K}[PilCls], Caz[Fe(CN)é.

[Cu(H20)4]SO4], K[AUC14]

Ilepeuens npumeprbvix 60npoCOE K IK3IAMEHY
1. Kak Bnustor Temmeparypa, pH, noOaBieHue OJHOMMEHHOIO HMOHa M W IOCTOPOHHUX
AJIEKTPOJIMTOB HAa PACTBOPUMOCTb MaJIOPACTBOPUMOIO CHUIIBHOTO 3JieKTpoiuTa? OAuHaKoBa JH
pactBopumocts coneir MgF, nu BaCO;, ecnmu usBectHo, uto ux IIP npubnusurensHo Oau3Ku
MEXIy co00ii?
2. BpluncauTh CTENEHb OUCCOIMAIMU M KOHLEHTpaluioo HoHa aMMoHus, eciau K 50 mu 0,1%
pactBopa ammuaka npubdasies 1 rp KOH.
3. K 150 mn pactBopa PbCl, npubasneno 10 ma 3% pactBopa NaCl. Ckoiabko MOJIB/1 CBHHIA
OCTaHeTCs B pacTBope?
4. Ckonbko mr Zn(NOs), mpomkHO conepxarbcss B 200 mn pactBopa ¢ pH 3,5 uto6bl mpu
HACBIIIEHUH €T0 CEPOBOAOPOIOM oOpasoBaics ocanok ZnS. Konnentpanus H, S=0,1 momns/i.
5. Kakoii o0sem 1% pactBopa enkoro Harpa Hajno no6aButh k 25 mu 0,3 M ¢docdopnoit
KHUCJIOThI, YTOOBI MOJIy4nuTh pactBop ¢ pH 2,57
6. Cmemano 40 mn 0,3 M HCOOK n 20 mi 0,15 M KOH. Beruncnuts pH u crenens runpomnusa.
7. B 0,6 M pactBop K,[Cu(CN);] BBenM HHAHWA-UOH TaK, YTO KOHIIEHTPAIUs IOCJIEIHETO
nonyuniach 0,005 monb/n. OnpeaenuTh KOHIIEHTPAIHIO HOHA MEIH.
8. Ckompko rpamm NH,CL Heobxomumo mpubaButh kK 20 M1 pactBopa, coaepxarmero 0,005
moisib MnCl, u 0,2 Monb pacTBOpa aMMHaka, YTOOBI OCaIOK HE BhIMagan?
9. Kakoii o6bem 0,2 M HCL Hamo 1o6aBUTh K pacTBOpY, coaepkanieMy 1 T kapOoHaTa HATpus B
250 M1 BoAbI, YTOOBI MOTY4UTH pacTBOp ¢ pH 8,527
10. Borumcnuts konentpanuio noHos H', OH, pH u pOH B 0,01M pactBope GeH30iHOMI
kucnotsl CsHsCOOH, ecnm K,on = 6,6+ 107,

4 cemecTp
KoanyecTBeHHBIH aHAJIN3.
Tema 9. KoinuecTBeHHBIH aHAJIN3
[IpeamMeT u MeETOJbl KOJWYSCTBEHHOTO aHANIM3a. 3HAYCHHWE W POJIb KOJIHMYECTBEHHOTO
aHaJIM3a B Pa3BUTHE XMMHUUYECKHX MPOOJIEM M B PEIICHHE MPAKTUYECKUX BOMPOCcOB. OCHOBHBIC
paznenbl  KOJWYECTBEHHOTO  aHanmu3a. Du3udeckue W (QU3UKO-XUMHYECKHE  METOJIbI



KOJIMYECTBEHHOTO aHaliM3a, HMX Xapakrepuctuka. CraTucTuueckas oOpabOTKa pe3ylbTaToB
aHanM3a
Tema 10. I'paBuMeTpHYeCKHUil aHAIN3

CymHOCTh TPaBUMETPUUYECKOr0 aHanu3a. KoaudecTBEHHOE BBIACICHHE W3 PacTBOpPA
KOMIIOHEHTa B BuJe ocaaka. Ocaxgaemas W TpaBuMerpuueckas ¢opmbl ocanka. Ocaiaku
Kpuctauimueckue u amopdueie. Bwribop u pacuer kommdectBa ocaautens. Ocaaku
KpHUCTallIHueckue u amopgHbie. BbiOop 1 pacueT konmuecTBa ocaguTeis. Y CJIOBUS OCAKIACHUS.
[TonmroTta ocaxaenusi. Co3peBanue ocagakoB. UucToTra ocagkoB. AJCOpPOIMS W OKKIIO3HS Kak
IIPUYMHBl 3arpsi3HEHUs ocaakoB. I[IpombiBaHME, BBICYIIMBAHUE M TPOKAIMBAHHUE OCAIKOB.
TouyHOCTh IpaBUMETPUUECKOT0 aHa/IKM3a. PacyeTsl B rpaBUMETPUYECKOM aHAJIH3E.

Tema 11. MeToa KHCJIOTHO-OCHOBHOI'O THTPOBAHUS

OO6nemubIil aHanm3. CyniHOCTh W METOJIbI 00BEMHOTO aHanu3a. HeoOxoauMmele ycmoBus
s 00BEMHOTO aHanu3a. BpIpakeHWe KOHLEHTpaluii B oObeMHOM aHanmuze. VcxonHble
BellecTBa W TpeOoBaHUs K HHUM. [IpuroroBieHne HMCXOAHBIX U pabOYMX THUTPOBAHHBIX
pacTBOpoB. Brruncienue B 00beMHOM aHaJM3e.

CymHOCTh METOJOB KHCIOTHO-OCHOBHOTO THUTpPOBaHUS U 00JacTb MX HNPUMEHEHUS.
Anpgumerpuss M ankaiuMeTpus. KHCIOTHOCTh M IIEIOYHOCTH CPElbl, M BOAOPOIHBIN
nokazaresib. Touka HEHWTpPaJbHOCTH M KOHEYHAs TOYKa TUTpoBaHUs. WHIMKATOpPhI METOJ0B
KHCJIOTHO-OCHOBHOI'O THUTpOBaHMA. Teopus MHAMKATOpOB. VHTEpBasbl OKpPACKM Ba)KHEHIINX
UHAUKATOpOB. PaznuuHble ciaydau TUTPOBAaHUA. TUTPOBAHUE CHIJIBHOM KHUCJIOTHI WIEJIOYbIO,
cy1aboi KUCIIOTHI IIEN0YbI0 M CcIaboro OCHOBAHUS CHIIBHOW KHCIOTOW. KpuBble THUTpOBaHUS.
Touka SKBUBaJEHTHOCTH B pAa3IMYHBIX CIy4yasX THUTpPOBaHMs. BbpiOOp HMHIMKATOPOB IS
KOHKpPETHBIX cily4aeB. IHIMKaTOpHbIE OMINOKH.

Tema 12. MeToabl OKHCIUTEIBHO-BOCCTAHOBUTEILHOI0 THTPOBAHUSA

CymHocTh M KJIaccU(UKAIMs METOJOB PEJOKCUMETpUH. PegokcunoreHnuanmsl U
HalpaBJI€HUE IpoTeKaHus peakuuil. KoHCTaHTBI paBHOBecHs penokc-peakuuid. Kpussle
TUTpOBaHuUsA. IHAMKATOPBI METOAA PEAOKCUMETPHH.

Iepmanronaromerpust. CyIIHOCTh METOJA M OONACTh €ro NMpPUMEHeHHs. Vogomerpus.
OmnpeneneHue OKUCIMTENEH M BOCCTAHOBHUTENEH HogoMeTpuueckuM MeTonoM. PabGoune
pactBopbl. PacTBOp THOCYnB(MaTa W peaknuu Homa ¢ THOocyibdpaTtoMmM. McTOUHMKK OmMMOOK B
HOJOMETPUMU.

Tema 13. MeToabl oca:kneHust

Metonel ocaxaeHus. CyIIHOCTB U TEOPETUYECKUE OCHOBBI METOAOB OCAXKICHMS.
Knaccudukanus meronoB ocaxxknenus. [Ipsmoe u oOpaTHoe TuTpoBanue. Meron Mopa, dasiHca
u @onprapaa. O61acTe NPUMEHEHUS METO/IOB OCAK/CHUS. PacueTsl B MeTO1aX OCaXICHUSL.
Tema 14. KomniekcoHoMeTpus

CymHocTts KoMIUIEKCOHOMETpUU. Kommekconsl. OnpeneneHnue SKBUBAIIEHTHONW TOYKH.
KpuBble TuTpOBaHMS 1O MeETOLy KOMIUIEKCOHOMeTpuH. KommiekcoHoMeTpuueckoe
OIPEJEIICHUE JKECTKOCTH BOJIBI.

Tema 15. ®Pu3nko-xuMu4ecKue MeTOAbI AaHAJIU3A

ONEeKTPOrpaBUOMETPUYECKUI  METOJ aHalu3a, €ro CyIHOCTb M IPUMEHEHHE.
[loreHunomMeTpuYeckuil M KOHAYKTOMETpUYECKUH MeToabl aHanu3a. llomsporpadudeckuit
MmeToA aHanu3a. Teopernueckue ocHOBBI MeToza. [lomsiporpad.

Onrtuyeckne  MeTonpl  aHanmm3a. 3akoH  Jlambepra —  byrepa —  bepa.
dotoanekTpokaiopuMerpus. CymHOCTE MeTofa M o0siacTh HpuMeHeHus. Ilomspumerpus u
pedpaxTomerpust. CyniHOCTh MeTofa U 00jacTh npuMeHeHus. Pu3ndecKkue MeToAbl aHalu3a.
OMUCCUOHHBIN CNIEKTpabHbIN aHanu3. Ero cynHoCTs M IpUMEHEHHE.

Ilepeuens npumepnvlx 60nPOCoO6 K IK3AMEHY
1. Uro Takoe OTHOCUTENIbHOE TMepeHachimeHne? Kak OHO CBsI3aHO C YHCIOM IEHTPOB
KpUCTAJUIM3ALlMU, CKOPOCThIO KPUCTANIU3AIUH, Pa3MEPhl KPUCTAIIIOB?
2. IIpuBecT mpUMepbl OCHOBHBIX IPUEMOB TUTPOBAHUS



3. Kak 3aBUCHUT BeJIMYMHA CKayka TUTPOBAHUS B METOJAaX OCAXKACHHUS OT TeMIIepaTyphl,
MIPOU3BENICHUSI PACTBOPUMOCTH, HIOHHOW CHJIBI pacTBOPa, KOHIIEHTPAI[H PacTBOPOB?
4. Kak o0ObsicHSETCS HampaBlIEHUS pPEaKIUH, WCIONb3yeMON Mg HOJAOMETPUIECKOTO
onpeneneHus meau? [louemy npu HOTOMETPUIECKOM OIPEACIICHUN OKUCITUTENCH yIOTPEOISIIOT
00JIBIII0N U30BITOK MO Kalusi?
5. OOmiasi XapakTepHUCTHKAa TPAaBUMETPUUYECKOTO aHaln3a (MOTPEIIHOCTh, CEJIICKTUBHOCTD,
JOCTOMHCTBA U HEJOCTATKU METOA)
6. CrapmapTuzaiusi pacTBOpPOB THTpaHTa. CHOCOOBI BBIPAXKEHMsSI KOHUEHTpPAlUN pacTBOPOB,
MIPUMEHSIEMBIX B 00beMHOM aHanmu3e?
7. Kakum ycioBUsSM JOJKHBI OTBEYATh PEaKIIUHU, UCTIOIb3yEeMbIe B METOJIE OCAXKICHUs?
8. Momomerpus. IIpurotoBneHme paGoumx pacTBOpOB. WHIMKATOPHI HOJOMETPHUECKOTO
TuTpoBaHus. OCHOBHBIE YCIIOBHUS MTPOBEICHUS pEeaKIIUU Ho/la ¢ THOCYIb(AaTOM.
9. TpeboBanus k ocagkam. Berbop ocaguresns.
10. Pacuetsl B TUTpOMETpHYECKOM aHayin3e. DakTop SKBUBAJECHTHOCTH, YCJIOBHAas YaCTHIIA.
CooTHollIeHHE MEXy HOPMAIbHOU U MOJISIPHON KOHLIEHTPALUU.
11. Ha yem ocHOBaHO JeiiCTBHE MHIUKATOPOB—PEAreHTOB U aJICOPOIIMOHHBIX WHAMKATOPOB B
METOJIaX OCaKJICHUSI.
12. B yem cymHOCTh MeTona jaekaHtanuu? Kakue pacTBOpbI HUCHOIB3YIOTCA B KadyeCTBE
MIPOMBIBHOM KUJKOCTH IIPU TPaBUMETPUUECKUX ompeeneHusx. [IpuBectu npumepsl.
13. IIpn KakOM YCJIOBUM MOXHO MPOBECTH CTYNEHYATOE TUTPOBAHHUE MHOTOOCHOBHBIX KHCIIOT
WJIM CMECHU KUCITIOT?
14. IlpuBectu mpuMepsl peakiiii TUTPOBAaHUS, OCHOBAaHHBIE HA OOPAa30BaHUU OCaJIKa.
15.MHauKaTOphl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUSI.
16. Kak ompeaensitor cofepkaHue KpUCTALTA3AIMOHHOW BOJIBI B KpucTtamioruaparax? O yem
CBUJETEIBCTBYET JOCTUKEHHUE ITOCTOSSHHOW MacChl IIPH 3TOM?
17. TounocTh 00BEMHOTO METO/Aa aHAIN3a. MIHANKATOpHBIE OIIUOKH.
18. Merox Mopa (uHIukarop, ontTuMaibHoe pH, onpesenseMble BEelecTBa)
19. IlpemyioxuTh NEPMAHTaHATOMETPUYECKU METOJ  ONPEAEJICHUS  JBYXBAJIEHTHOTO,
TPEXBAJIEHTHOTO M OOILIET0 COAEp)KaHUs jKeje3a B pacTBOPE, €CIIM KeJe30 HAXOAUTCS B 00enX
dhopmax.
20. Kak BnusieT Ha OJIHOTY OCaXJACHMUSI:

a) TeMreparypa pactBopa

0) KOJTMYECTBO OCATUTEIS

B) IIPUCYTCTBHE MOCTOPOHHUX 3JEKTPOIUTOB
21. VYcnoBusi mpoBeleHHs] O0BEMHOTO aHanu3a. [peOoBaHUS K PEakIusM, MPUMEHSEMBIM B
00BEMHOM aHAJIN3E.
22. B ueM cymHOCTh O€3MHINKATOPHOTO METO/Ia TUTPOBAHUSI OPOMUIOB U XJIOPHUIOB PACTBOPOB
AgNO3 .
23. Ilepmanranarometpus. [Ipsimoe TUTpOBaHUE MPU ONpeie]IeHHH BoccTaHOBUTENeH. OOpaTHOe
TATPOBAHUE IIPU ONPEACIICHUH OKHcInTenel. OnpeneneHne o MeToly 3aMeleHUs.
24. Bausaue kucnoTHocTH (pH pacTBopa Ha MONMHOTY OCaKAEHUS).
25. IlpuBectu mpuMephl BBIOOpa MHIUMKATOpPA MO KPUBBIM TUTPOBaHMS (METOJl HEHTpaIu3alu,
METOJ OCaXACHUS, METOJl OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS)
26. Merox ®OJIBI'APJIA (uHIUKATOp, METOJI TUTPOBAHUS, OMTHMAJIbHAS Cpe/la BO3MOXKHOCTH
METO/1a)
27. O6ocnyiite ycnoBus ocaxaenus Ba®". [louemy 310 ocaxaenus BeayT B npucyrcteuu HCI?
28. UH1uKaTopbsl METOJOB KUCIOTHO-OCHOBHOTO TUTPOBAHUS.
29. CpaBHUTH TOCTOMHCTBA U HEJOCTATKU METOJIOB IEPMAaHTaHATOMETPUHN M XPOMaTOMETPHH.
30. Ilpu TutpoBanum pactBopa kakoro ramorenuga (NaCl wnm NaBr) oanHakoBbIi
KOHIEHTPAlMU TOYHOCTh THOLMAHOMETPHUUECKOT 0 onpeiesieHue OyaeT Boiiie?
31. PacueTHble 3a1auu.



Ilepeuens npumepnbvix pacuemuslx 3a0a4 K IK3ameHy
I'paBuMeTpHuyecKkuil aHaIu3
Bapmuanr 1
1. Tlouemy ocaxnenue BaSOs mpousBoguTcs: U3 pa30aBIIEHHBIX PAacTBOPOB; B KHCIION
cpelie; IpU HarpEBaHUU PAaCTBOPOB; B IPUCYTCTBUM COJIEH aMMOHUS?
2. Paccuurats % anroMUHHSA B CINIaBE, €CJIM Macca HaBeCKH ciiaBa coctasisaer 0,8519 . B
xoJie a"Hanu3a nosrydeHo 0, 1426 r okucu amoMUHUS.
3. U3 naBecku cmecu x.4. NaCl u KCI ob6meit maccoit 0,1225 r nomyumnu ocanoxk AgCl
maccoii 0,2850 r. Beraucnuts % conepkanune NaCl u KCl1 B cmecu.
4. Ins ananuza B3s10 0,4927 r HEM3BECTHOIO KpUCTALIOTHApPAaTa XpoMaTa Hatpus. B xome
aHaimza nomydeHo 0,1095 r oxucu xpoma. OmpenenuTb YUCIO MOJIEKYJ] BOJbI B
KPUCTAJUIOTHIpaTe.
5. B xakoMm ciryyae ocaJiok Oy/eT JydIle MPOMBIT, €CIIM €ro MPOMBIBATh 2 pa3a MOPUUIMHU
1o 50 mu1 mpombIBHOM kuakocTy Wik 10 pas mo 10 mut aToit )kuakoctu?
6. Cxosbko Ml 5% pacTBOpa CEpPHOM KHMCIOTHI HYKHO B3SITh Ul OCAXKACHMS JKelle3a U3
HaBecku 0,6235 r cruaBa, coaepxkamiero okono 40% sxenesa, AJis pacTBOPEHUS] B HEM
xenesa B Buze Fe,Os?
Bapuanr 2
1. Kak BIHsAIOT TeMnepaTypa U IpupoJa paCTBOPUTEINSI HA PAaCTBOPUMOCTD Ocaaka’?
2. Cxonwko M 0,1 M pactBopa BaCl, motpebyercst ais ocaxaeHus cepsl B Buae BaSO, u3
HaBECKM KaMEHHOIO YIUII Maccod 2 I, COAEpXKALEro OKOJO 2 Cephl, €CINU OCaTUTEINb
N00aBJIeH B CTEXHOMETPUUECKOM COOTHOIIEHUH?
3. Cxonpko Ma 1 M cepHON KHMCIOTHI HaJO B3SATh COIJIACHO YPABHEHMIO PEAKLMM AJIS
OCaXKJICHUS CBUHIIA U3 pacTBOpa, coaepxkaiiero 0,5 r Pb(NO;),?
4. 13 25 mn pactBopa cynb(ara MarHus mnonydwin ocagok BaSO, maccoit 0,3247 r.
Cxonpko rpamm M,P>0O; nomyuntcst u3 10 mit atoro e pactsopa MgSO,?
5. Ocanox BaSOs maccoit 0,1 T npomeir 250 Ma IUCTHIIIMPOBAaHHOW BOABI. CKOJIBKO
ocaJika IpH 3TOM IepeiieT B pacTBop B %7
6. Paccuuraiite % conepxanue MgO B uccieryeMoM o0paslie mocje NpoKaJTuBaHUs, eClu
JI0 TIpOKaMBaHus HaBecka cocrosuta u3 36% MgCOs; 51% Mg(OH),; 16% H.O; 3% SiO,.

MeTtoa KMCI0THO-OCHOBHOIO TUTPOBAHMA

Bapuanr 1
1. K 25 mn 0,1 M pactBopa kapOonata Hatpus no0apiieHo 14,71 mil CONSHOW KHUCTIOTHI
(pH=7). BorurcnuTh KOHIIEHTPALMIO COISTHON KUCTOTHI.
2. K 15,05 M 0,1 M pactBopa dochoproii kucinotel godasieno 45,15 ma 0,1 M pactBopa
ruapokcuaa Hatpus. Beraucnauts pH noigyyeHHOTro pacTBopa.
3. K cMmecw, cocrosmieit Tonbko u3 Na,HPO, u NaH,PO,4 no6asumm 50 miu 0,1 H pactBopa
ruapokcuna Hatpus. M30biTok menoun ortutpoBanmu 20,5 mun 0,0905 H pactBopom
COJITHOM KUCIIOTHI 0 (heHoipranenny. Berauciuts % NaH,PO, B cmecu.
4. Tlo naHHBIM TUTPOBAHUS BBHIYMCIUTH KOHIIEHTPAIHMIO MCXOAHBIX PAacTBOPOB, eciu K 20
mi 0,125 M pactBopa H;PO4 no6asmu 50 mut pactBopa ruapokcuaa Hatpus (pH=9,17).
5. Cxonbko BOABI HYkHO 100aBuTh K 1800 mu1 pacTBopa eaxoro Hatpa ¢ Tutpom 0,01521
r/mut, 9To0BI 1 MJI TOTydeHHOTO pacTBopa coorBercTBOBaAI 0,02 T XI0opuaa aMMOHHUS?
6. Kaxoii u3 uHANKATOPOB, M.-0, P-(p MK TaKMyC, IPUTOACH AJISi TUTPOBAHUS THAPOKCHIA
HaTpUs XJIOPOBOJIOPOAHON KUCIOTOM?
7. K 0,5000 r cmecu, comepxameit Na,CO; u NaHCO;, npubasunu 25,00 M consHoit
kuciaotel ¢ tarpom 0,004000 r/mur. Ha TuTpoBaHue H30BITKA KUCIOTHI M3PACXOIOBATH
15,00 mn pactBopa ruapokcuzna Hatpus c¢ tutpoMm 0,002000 r/mu. Beramcauts %
KapOoOHaTa HaTPUs B UICXOJAHOU CMECH.

Bapmuanr 2



1. Cxonbpko % N,Os conmepXuT oOpasell, eclii HaBeCKa €ro Maccoil 5 r pacTBopeHa B
MepHoU konbe Ha 200 mut, Ha HeHTpanm3aiuio 50 M1 3TOTO pacTBopa 3arpaTwid 15,5 mi
0,1915 H pactBopa NaOH.

2. Beruuciute % cBobogHoro SO; B oneyme, ecid Ha TUTpoBaHWe 1,2 T oleyma B
IPUCYTCTBUM MHIUKaTOpa M.-0. M3pacxonosanu 49,28 miu 0,5202 H pactBopa NaOH.

3. Kakoii o6bem 0,1012 H pactBopa HCl npubamimu k HaBecke 0,2 T NasPO,, ecnu Ha
TUTPOBaHUE M30BITKAa KUCIOTHI ¢ (-¢ 3arpatmnu 25 mu pactBopa NaOH (Th.on=0,034
r/™Mi)?

4. Cxonbko rpaMmM Na,CO; conepkKHUTCs B pacTBOpE, €CIIM HAa HEUTpalM3alMI0 €ro J10
NaHCOs; uzpacxomgoanu 21,40 mn pactBopa HCI (Tuci=0,002789 r/mir)?

5. Hamecky 0,6 r H,C;0O4 *10H,O pactBOpmim B MepHOi koibe emkocThio 100 miu. Ha
tutpoBanue 20 MJI OydyeHHOro pactBopa uspacxoaoainu 18,34 mu NaOH. Onpenenuthb
HOpMalbHOCTh pacTBopa NaOH u ero TUTp 1o 11aBeIeBOM KUCIIOTE.

6. Moxno su orrutpoBath 0,01 H pactBop CH3;COOH 0,01 H pactBopom NaOH c¢
MHAMKaTOPOM HEeNTpaibHbIN KpacHbId (pT=7)?

7. HaBecky menoun maccoit 0,5341 r, conepxkanieit 92% NaOH u 8% unnuddepeHTHBIX
npuMecell pacTBOPUIM B MEpHOU Kosle, BMecTUMOocThio 100 M. Omnpenenure MOJSpHYIO
KOHIIEHTpauio KUCIOThI, Tuci, Theyneon, €CIM HAa TUTpOBaHHE 15 MII pacTBOpa IMIEIOYH
u3pacxojioBanu 19,5 mMi1 CONSTHONU KUCIIOTHI.

MeToabl OKHCIUTEIbHO-BOCCTAHOBUTEIbHOIO TUTPOBAHHUSA

Bapuanr 1
1. Kak mnpuroroButrh paboumii pactBop KMnO, U yCTaHOBUTH €ro MOJIAPHYIO
KOHIIEHTpauuto HKuBajeHTa? IloueMy MomsipHas KoHueHTpauus 3KkuBajieHTa KMnO,
MO>KET U3MEHUTHCS C TCUCHHEM BpEMEHU?
2. PaccumraiitTe 0051acThb CKayka THTPOBAaHUS, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN
MOTEHIUAJ B TOYKE SKBHUBAJCHTHOCTH U Monadepute uHAMKaTop Juis turpoBanus 0,05 M
FeSO, 0,01 M pactsopom KCIO; ipu [H'] = 0,1 moss/m.
3. Kakoit o6vem 0,5000 H KMnO, HeoOxomumo mpubaButh Kk 500 mi pacTBOopa ¢
Txkmno4#:=0,00280, 4T0OBI MOTYUUTH PACTBOP € Tknmnos =0,004250?
4. Kakyro maccy pyasl, cogepxatieit 60% Fe,Os, cneayeT B34Th AJi aHANINU3a, YTOOBI ITOCIIe
COOTBETCTBYIOIIEH 00pabOTKM Ha TUTpOBaHWUE TomydeHHOW comm kene3a (1)
m3pacxoqoBarb 20,00 mu 0,100 H pactBopa KMnO4?
5. VYcranosneno, uyro 50,00 mn pactBopa [, 1m0 CBOEH OKHCHSIONICH CHOCOOHOCTH
SKBUBAJIEHTHBI 29,47 MJI pacTBOpa auxpomara Kaiaus ¢ TuTpoM 1o xene3y 0,001876 r/m.
BbIaucnnTh MONSAPHYIO KOHIIEHTPAIUIO SKBHBAJIEHTa 00OUX PAaCTBOPOB.

Bapuant 2
1. [louemy npu TUTPOBAHMU OKcajaTa HATPUS WIM ILABEJIEBOM KUCIIOTHI IEPMaHTaHATOM
KaJIusl TepBbIe MOPLMHU (KaIlIk) TUTPAHTa 00ECIIBEUUBAIOTCS MEIJICHHO?
2. PaccuuraiitTe 00IacTh CKayka THTPOBAaHUS, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIN
MOTEHIHAJ B TOYKE SKBHUBAJCHTHOCTH U Monadepute uHAuKaTop Juis turpoBanus 0,05 M
H>SO5 0,02 M pacteopom KMnO, ipu [H] = 1-10° mouns/m.
3. o kakoro obwema ciemyer pazbaButh 500 mu 0,1000 H pactBop K,Cr,O;, uToOsbI
MOJIyYUTh PACTBOP C TUTPOM 110 xefe3y paBHbIM 0,0050 r/mn?
4. HaBecky o6pa3ua maccoii 0,100 r, cogepxamiero 99,98% Fe, pactBopunu B cepHOi
KucioTe 0e3 nmoctymna Bo3ayxa u orrurpoBau 0,1000 H pactBopom KmnO,. Kakoit 06bem
KMnO, u3pacxonoBaiu Ha TUTpOBaHUE?
5. Kakoii 00beM XJIOpHOHM BOJIBI, coepkaIiein okono 2% XJjiopa, CIenyeT B3sTh, 4TOOBI Ha
ee MOJOMETPUUECKOEe TUTPOBAHME M3pacxojoBaTh okojo 20 MJ pacTBopa THOCYyib(dara
Hatpus [T(Na,S,0,:5H,0) = 0,02453 r/mi]?

Komnuiekconomerpust
Bapuant 1



1. B yem cocrout cymnocts Mepkypumerpun? HasoBure pabouuii pacTBop, HHIAUKATOPHI,
IIPUMEHSAEMBIE B aHAIM3€. 3alUIINTE YPABHEHUS peakluii onpeaesneHns Br .

2. Kaxkas macca cyibdara cozepkutcs B mpo0e, ecnu nocie npudasienus 20,0 mia 0,06315
M pactBopa xsopua O0apust ero n30bITOK 0611 OTTUTpOBaH 15,64 M 0,04640 M DJITA?

3. Ha turpoBanme 25,00 mn pactBopa HuTpaTa Oapus B mpucyrctBuu Na,MgDJ/ITA
3atpatwu 18,05 M 0,1 M DATA (K=0,9878). Beruuciure koHIeHTpamuio (T/71)
uccienyemoro pactsopa Ba(NOs)s,.

4. Onpenenuts MaccoByIo 1010 (%) nHA(GEPEHTHBIX TPUMECEH B alleTaTe CBUHILA, €CIIN
Ha TUTPOBAaHME pacTBopa, noiydeHHoro u3 0,1000 r ero, uzpacxonosanmu 11,68 ma 0,02500
M pactBopa D/ITA.

5. Boruncnute MaccoByrw goiio (%) CaCO; u MgCOs; B H3BECTHSIKE, €CIH TOCHe
pactBopenus 1,0000 r ero nosyuwsn 100,0 mut pactBopa, Ha TuTpoBaHue 20 Mi KOTOPOTro
i onpenenenus cymmsl Ca u Mg 3arpatunu 19,25 mn 0,0514 M 3/ITA, a Ha TuTpoBaHue
Ca B otnenpHOM pode (20 mi1) uzpacxogoBanu 6,25 mi Toro ke pactsopa DJTA.

Bapuanr 2
1. Kak 3aBUCHUT CKa4OK THUTPOBAHHS OT KOHCTaHTHl YCTOMYUBOCTH KOMIUIEKCHOTO
COCTMHEHMSI, TEMIIEPATYPhI, KOHIIEHTPAIIUHU JOTOIHUTEIBHOTO uranaa u pH cpeapi?
2. Kakyio maccy Co(NOs;),'6 H,O, comepxamero 7 % wunHmuddepeHTHBIX TpUMeceH,
CIeyeT B3ATh JIJISl aHaju3a, YTOObl Ha TUTpOBaHUE ee moTpeboBanock okoio 10 mm 0,1 M
pactBopa DITA?
3. K 20 mn pactBopa conu mapranma npubaswmm 25 ma 0,01012 M pactBop D/ITA. Ha
tutpoBanue u3opiTka DJTA wm3pacxomoBamu 14,36 ma 0,01008 M pactBopa ZnSO..
Brruncnnre koHIeHTpaluio (B I/71) Maprasiia B HICXOJJHOM PacTBOPE.
4. OmnpenenuTh MAacCOBYIO JOJIIO aTOMHHHS B ciuiaBe (B%), €CiiM TOCJE PacTBOPEHUS
HaBecku Maccoit 0,6500 r ero u ynaneHus mpuMeceil o0t 00beM pacTBOpa JTOBETH 0
250 mi, k 20,00 mut monyueHHoro pactsopa gob6asmin Na,MgDJITA u orrurpoBanu 15,18
M 0,05023 M pactBopom D/[TA.
5. B mpouecce ananusa xaonuHa HaBecky ero maccoit 0,5108 r cmmaBwiu ¢ Na,COs; u
Na,B40;, naB pacTBopmiid B pa30aBIeHHON COJISTHOM KHCIOTEe U 00bEM pacTBOpa JOBENU
mo 250 wmur. IlpoGy 100,0 M pactBopa HEWTpaln3oBaidu, 100aBHIU YPOTPOIIWH,
OT(GUIBTPOBAIN BBHINABIIYI0O B OCaJOK KPEMHHEBYIO KHUCIOTY, MPOMBLIH; (QUIBTpAT U
npoMbiBHbIE BoAbl oTTUTpoBanu 10,16 mu 0,005040 M 3/ITA B npucyrctBun 20%-Horo
pactBopa KOH. Beruucnute maccoByto goito (%) CaO B kaonuHe.

Ta6auua 9. [IpuMepbI OLIEHOYHBIX CPEICTB € KJIIOYaMHU NPABUWIBHBIX 0TBETOB

Bpems
Ne . BBITIOJIHE
o/ | Tum sananms DopmyIHpoBKa [TpaBuiibHBII st
3aJlaHus OTBET
1| (B
MUHYTaXx)
Koo u mnaumenosanue npoeepaemoii  komnemenyuu (OIIK-1): «CnocoOHOCT
AQHAJIM3UPOBATh U UHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKUX IKCIEPUMEHTOB, HAOIIOCHUM
Y U3MEPEHUIN»
1. | 3amanme Aenenue T') OCMOCOM 1
3aKpBITOrO CeneKmueHou
THIIA oughgyzuu
(na evibop 0onozo | ONpedeneHHo2o
eapuanma copma uacmuy 6
omeema) pacmeope  uepes
ROJNYRPOHUYAEMY




Bpems

Ne . BBIITOJIHE
N — dopmyTHpoBKa [IpaBuibHBII s
3ajaHus OTBET
1| (B
MUHYTaX)
10 nepezopooxy
Haszvleaemcs:
a)
AIEKTPOIUTUYECKO
W MOHM3aLUECH
0) IpOTOIU30M
B) COJIBBOJIU30M
') OCMOCOM
2. | 3amanue Yemarnosounvim B, T 1
3aKpBITOrO eewjecmeom 01
THTA onpeoenenusn
(na 6vl60p | KOHYEHmpauuu
HECKONbKUX NaOH memooom
6apuanmos mumpoeanus
omsemos) aenaemcesn:
a) NH,OH
6) H.C,04
B) HCI
F) HzSO4
3. | 3amanue Coznacno a—1;06-2 3
3aKpPBITOTO npOmMoOHHOU
TUTIA meopuu
(na bpencmeoa-
ycmanoenenue Jloypu:
coomeemcmeus) a) KUCJIOTA
SIBJISICTCS
0) OCHOBaHHE
SIBJISICTCS
1) JIOHOPOM
MPOTOHA
2) aKIEnTOPOM
MPOTOHA
3) aKIEenTOPOM
OH-rpynmsl
4) nonopom OH-
TPYIIIBI
4. | 3amanue Pacnonoscume 2,4,1,3 2
3aKPBITOTO conu 6 nopaoke
TUTA VYMEHbUIEHUA  UX
(na pacmeopumocmeil
ycmanoeienue N
N0C1e008AMENbHO I)S’,S04,.
cmu) 2)MgSOy
3)BaS0O,
4)CaSO0,
5. | Banganue Ilpouumaiime 0) yMeHbLIaeTcs, TaK Kak Impu |5
KOMOMHMPOBAaHH | meKchl, gbloepume | BO3pacTaHUU KOHLIGHTpalui




Bpems

Ne . BBITIOJIHE
N — DopMyIHpOBKa [IpaBunbHbIIT _—
I 3a/1aHUs OTBET (8
MUHYTaX)
oro THIA 00UH NpPAagubHbLL | OMTHOUMEHHBIX HMOHOB B pacTBOpE
(c évib0poM | 6APUAHM OmMEema | MajIopacTBOPUMOIO CUJIBHOTO
00H020 6apuanma | y Hanuwiume | SIEKTPOJINTA PABHOBECUE PEAKIIMHU
omeema “ | apeymenmot, pPacTBOpPEHUS] CMEIIACTCSI B CTOPOHY
obocHosanuem o
obocnoevlearowue | TBepAod  (a3pl  mpomecca U
subopa) 6v100p omeema KOJINYECTBO MOJIEKYI
[Tpu YBEJIMYUBAETCS, TO €CThb OyIeT
yBeIMYCHUN BBINA/1aTh 0CAI0K
KOHIICHTpaI1
OAHOMMCHHOI'O
HOHa
pPaCcTBOPUMOCTD
BEIICCTBA
a) YBEJIMYUBACTCS,
0) yMeHbIIaeTCs;
B) HE UBMEHSIETCS;
r) HE BIHICT Ha
pacTBOPUMOCTh

6. | 3aganue Ilpouumaiime B kwucnoir cpene pactBOpUMOCTS | S
OTKPBITOT'O mekcm u | MaJIoOpacTBOPUMOIO CUJIBHOTO
THIA Hanuwiume JNEKTPOJIUTa TeM OOJbIle, YeM
(c paseepnymeiv | pazeepuymolil Oonpmie ee 3HaueHue I[IP u dem
omeemom) omeem 0oJbIlle  KOHIIGHTpAalMsl  HWOHOB

Bmusnue pH Ha | Bomopona.
pPacTBOPUMOCTD
MajopacTBOPUMOIO

CUJIBHOTO

AJIEKTPOJIUTA.

7. | 3ananue IlIpouumaiime IIpy  koHTakTe  MeTa/IM4ecKoro | 8
OTKPBITOTO mekcm u | IPOBOJIHUKA c pacTBOpoM
TUIA Hanuwume JJIEKTPOJINTa HA €ro IOBEPXHOCTH
(cumyaquHHaﬂ pa36epuymbui BO3HUKAET HEKUU 3apsan, 3a CUYeT
3adaua) omeem IIEPEHOCA 3JIEKTPOHOB, YTO MPUBOAUT

Kak MOJKHO | K BO3HUKHOBEHUIO pa3HOCTH
OIIpEAEINTh JIEKTPOCTATUYECKUX  MTOTEHLIMAJIOB
AIIEKTPOJIHBIH MEXJ1y JIEKTPOJIOM U HaXOASIIHUMCS
MIOTEHLIUAI C HHUM B KOHTAaKTE€ 3JIEKTPOJIUTOM.
oOpaTtumoit Ora pa3HOCTb
OKHCJIUTENBHO- Ha3bIBACTCsl 2JEKTPOAHBIM
BOCCTAHOBUTEJIBHO | MOTEHIIMAJIOM. AOBCOTIOTHYIO
i peakuun? BEJIMYUHY 3JIEKTPOJIHOTO
NOTEHIUaNa OTAEIbHOIO 3JIEKTpOojia
U3MEPUTh HEBO3MOXKHO, I03TOMY
U3MEPSIOT BCEr/la pa3HOCTh
IIOTEHIIMAJIOB UCCIIEyEMOI0
JIEKTpoa u HEKOTOPOro




Bpems

Ne . BBIITOJIHE

dopMynHpoBKa [IpaBunbHBIN

n/ | Tum 3amanus HUS

I 3ajaHus OTBET (5

MUHYTaX)

CTaHJIAPTHOT'O 3JIEKTPOJa CPABHEHHUS,
T.C. COCTAaBJISIFOT
AIEKTPOXUMUYECKYIO LEIb. B
KaueCTBE JIEKTPOJOB CPaBHEHUS IJIs
BOJIHBIX cpen
UCTIONB3YIOT XJIOpCEepeOpsIHbII UITH O
OpaTUMBIA BOJOPOJIHBINA  3JIEKTPOJ
CpaBHEHHUS.

8. | Bamanue Pewiume 3a0auy: Co=w-p-10/M; 5
OTKPBITOTO Berunciutes [H] B | Co(HCI)=6-1-10/36,5=1,64 monb/n
THIA 6% pactBope | [H]= Cn(HCIl)= 1,64 mons/n
(pacuemnas XJIOPOBOJOPOTHOM
3adaua) KHCJIOTBI.

9. | 3ananue IlIpouumaiime Bennunna, paBHas  OTHOLIEHHUIO | 3
OTKPBITOTO mekcm, MIPOU3BEICHUS KOHIICHTpaIui
TUTA 3anuuwiume omeem | MPOAYKTOB JUCCOLHUAINI KOMILIEKCa
(c obocrosanuem | U €20 00OCHOBAHUe | B CTEIIEHU UX CTCXNOMCTPUICCKUX
omeema) Uro Ttakoe oOmiast | KOOQPUIMEHTOB K KOHIEHTpPaLUU

KOHCTaHTa KOMILJIEKCHOTO HMOHA B CTETEHH €ro

HECTOUKOCTH CTEXHOMETPUUIECKOTO

KOMIUIEKCHOT'O ko3 dunmenra, Ha3pIBaeTcsa oOmIEH

COCMHEHMsI, KaK | KOHCTAaHTON HECTOWKOCTH

OHa KOMIUIEKCHOT'O HOHOB. Ora

paccuuThiBaeTca? | KOMUYECTBEHHAs BEITUYHMHA
XapaKTEPU3yeT YCTOMYUBOCTh
KOMIUIEKCHON COIU

10. | 3amanue Jononnume Koopaunarmonsoe 4ucio 3
KOMOUHHMPOBAHH | HPeOnoMHceHUe
oro THUIA Baxnoit

XapaKTEPUCTUKOMN
KOMILIEKCHOTO
COEIMHEHUS],
ITOKa3bIBAOIIEN
YHUCJIO aTOMOB WJIU
ATOMHBIX
TPYIIIHUPOBOK,
HETOCPEICTBEHHO
CBS3aHHBIX c
LEHTPATbHBIM
HOHOM,

SIBJISICTCST

Ne | Tun 3apanus dopMynMpoBKa [IpaBuibHBIN Bpems

i/ 3aJIaHuS OTBET BBITIOJTHE

i HUS




Bpems

No . BBIITIOJTHE
dopmyTHpoBKa [IpaBuibHBII
/| Tun 3aganus HUA
3a1aHUs OTBET
I (B

MUHYTaX)

(B

MUHYTaX)

Koo u naumenoeanue nposepsemoit komnemenyuu (OIIK-2): «CriocoOHOCTh MTPOBOJIUTH C
COOJIOZICHHEM HOPM TEXHHKH O€30MacHOCTH XUMHUYECKHH IKCIIEPHMEHT, BKJIIOYAsl CHHTE3,
aHaJIN3, U3yUYeHUE CTPYKTYpPhI U CBOMCTB BEIIECTB U MAaTEPHAJIOB, UCCIIEJOBAHUE MPOIIECCOB C

HUX ydyaCTHUEM)»

1. | 3aganue B mpex cmaxam@) KHCO; 1
3aKpBITOrO naxooamca 0,01M
TUTA pacmeopel.

(na ev160p 0onoco | YKaxcume (He
éapuanma npuoezas K
omeema) pacuemy), 6 KAKOM
u3 pacmeopos
3HaueHue pH
0yoem oonvue:
1)| HCI1
2)| KHCO;
3)| H.CO;
4)| KCl1

2. | 3amanmue Bygepnoit cmecwvro | 1,2 2

3aKpBITOrO Aenaemca:
THNA 1) Cmech pactBOpa
(na 6vl60p | aMMHAKa u
HECKOIbKUX XJIOpU/Ia AMMOHUS
eapuanmos 2) CMeCB
omeemos) muruapodocdara u
ruapodocdara
KaJus
3) Cmech comnstHOM
KHCJIOTBI "
TUAPOKCU]IA
HaTpus
4) Cwmech
dbochopuoi u
CEpHOM KUCIOT

3. | 3aganue B Kakou uz | 1-0
3aKpBITOTO npueedeHHbIX -a,B, T
THUTIA peakuyuii  xceneszo
(na Aenaemca:
ycmanoenenue 1)
coomsemcmeus) | BOCCTAHOBHTEIIEM

2)oKucIuTeIeM

a) 2Fe’™ + Sn*" =
2Fe** + Sn*',

0) MnOy4 + 5Fe*" +
8H" = Mn*" + 5Fe’**
+ 4H20,




Tun 3aganus

DopMyIHpoOBKa
3aaHus

[IpaBuibHBIN
OTBET

Bpems
BBITIOJIHE
HUs

(B

MUHYTaX)

B) 2Fe* + 21 =
2F€:24r + Iz,

T) 2Fe** + H, =2H"
+ 2Fe”",

3amanue
3aKPBITOTO
THIIA

(na
ycmanoeienue
nocnec)oeameﬂbHo

cmu)

Ilo
3HAUEeHUAM
pacnonodxcume
eeujecmea no
yeenuvenuio - ux
pacmeopumocmen

a) Ba(OH), 5,0 *
107

0) BaSO, 1,1 * 10
10

OaHHbIM
7P

B) CaSO;
107

r) CdS
10-28

3,8 *

1,6 *

r,0,B,a

3aganue
KOMOWHHPOBaHH
oro Tuiia

(c 8b160pOM
00HO20 apuanma
omeema u
obocrosanuem

év160pa)

Ilpouumaiime 1)
mekcm, evloepume
00UH NPAGUILHLIL
eapuanm omeema
u Hanuwiume
apzymeHnmeol,
obocHogvlearouue
6vl00p omeema
Kakoii MporLece
clieyeT — CUMTaTh
JTOMUHUPYIOIIUM
npu pacuere
PaBHOBECHOU
KOHIEHTPAIIUU
HMOHOB BOJIOpOJa B
BOJHOM  DPacTBOpE
OPTOMBIILIBSIKOBOW
KHUCTIOTHI:
l)nuccormanust 1o
1 crynenu
2)nucconyanus 1o
2 cTyneHu
3)aucconmanus 1o
3 cryneHu
4)nucconyanus 1o
4 ctyneHu

JIOMUHUPYIOIIMM  TIIPOLECCOM  IIPH
JUCCOLMALUU OPTOMBILIBSIKOBOU
KHCIIOTBI H;As04 ABJISIETCS
qucconuanys mo | crymneHu, Tak Kak
aTOM BOJOpOJia B XOJ€ Mpoliecca
JMCCOLIMALMN  CIIA00ro 3JIEKTPOJINTa
Jerde OTIICIUIAETCS OT HEUTpaIbHOU
MOJIEKYJIBI, YE€M OT 3apsyKEHHOU
YacTULIbI, CTO  TOATBEp)KIAeTcs
KOHCTAHTaMU AMCCOLUAIMM C1aboro
JJIEKTPOJIUTA MO Pa3HBIM CTYNEHSIM
(Kmee Mo 1 cTymenu umeer ropaszio
Oonplllee  3HAYEHHWE, YeM IO
OCTaJIbHBIM TPEM CTYIEHSIM.)

3amganue
OTKPBITOT'O

Ilpouumaitme
mexcm u

OCaUTEIIS
TpeOoBaHUiA,

[Tpu BbIOOpE
BBINOJIHSACTCS  Psift




Bpems

Ne . BBIITOJIHE

N — dopMynHpoBKa [IpaBuibHBII s

3ajaHus OTBET

1| (B

MUHYTaX)
TUIA Hanuwume Cpelu  KOTOpPBIX  IpaKTHYecKas
(c PA36epHymMvim paseepuymbn"t H606paTI/IMOCTb peakun OCaXXJACHUA.
omeemom) omeem Ecnu  ocagurens  jeryuyuid, TO
Tpeobosanusn K | pEKOMEH/yeTCsl HCIONb30BaTh 2-3-
ocaoumensam. KpaTHbIH H30BITOK, B CiIy4yae ke
Pacuem HEJIETYy4YEero ocaguTens
Kouuecmea OTPaHUYUBAIOTCS BBEJICHUEM
ocadumens. IIOJIyTOPHOI'O €r0 KOJINYECTBA.

7. | 3amaHue Ilpouumaiime [Ipy cmemmBaHWM JBYX PacTBOPOB, | 8
OTKPBITOT'O mexcm U | COIEpXKaIllMX HMOHBl METaia |
TUTA Hanuwume JUTaHf, TPOU30HAET CTyNneHYaToe
(cumyayuonnas | pazeepHymulil KOMILJIEKCOOOpa3oBaHue,
sadaua) omeem T.€. TOCJIeJIOBAaTEIbHOE

Crynenvaroe MPUCOEIMHEHUE JIUTaH/Ia K METaJLTy
KoMIuiekcoobpazoB | [Ipucoenunenue JUraHaa K
aHue. MeTauty OyJIeT MPOUCXOJIUTh JI0 TeX
KonuuecTBeHHsle | Mop, moka KOJWYECTBO JIMTAH/IOB HE
XapaKTEPUCTUKHU CTaHET PaBHBIM KOOPJIUHALIMOHHOMY
KOMIUIEKCHBIX YHUCITy KOMILIEKCO0Opa3oBaTes.
COEMHEHUI: VYcranaBnuBaeTcs JTUHAMHUYECKOE
Koncranra paBHOBecHE, npu KOTOpPOM
YCTOMYHUBOCTH, OPOUCXOAUT  Kak  oOpa3oBaHME
byHKIUSA KOMIUIEKCa, TaK U €ro pachas.
o0pa3zoBaHwus, Kaxmoit CTYIICHHU TaKXe
byHKIUSA COOTBETCTBYET  CBO€  COCTOSIHHE
3aKOMIIJIEKCOBAaHHO | paBHOBECHS, KOTOpOE
CTH, CTEMeHb | XapaKTepu3yeTcs
o0pa3zoBaHUS COOTBETCTBYIOIIEH KOHCTAaHTOU
KOMILIEKCA. paBHoBecus. Koncrauter K, Ko...
K., Ha3pIBaIOT CTyneHYATHIMU
KOHCTaHTaMU YCTOWYHBOCTHU
(oOpa3oBaHus) KOMILIEKCOB.

8. | 3amaHue Pewiume 3a0auy: T(OATA/Pb(CH;COOH), =8
OTKPBITOTO Onpenenutsb Cn(DATA)-M5(Pb(CH;COOH),)/ 100
THIIA MaccoByto  momto | 0 =0,02500-327/1000 = 0,0082 r/mn
(pacuemnas (%) T(OATA/Pb(CH;COOH), =
3adaua) unauddepentusix | m(Pb(CH;COOH),) / V(BATA),

npumecen B | OTCrO1A

arierare  csuHIa, | m(Pb(CH;COOH),) =
eciu Ha | T(OATA/Pb(CH;COOH),
TUTPOBaHUE V(OIATA)=0,0082 - 11,68 =0,095 1.
pacTBopa, m(npumeceit) = 0,1000 — 0,095 =
nonyyeHHoro w3 | 0,0045 r.

0,1000 r ero, | w(npumeceir) = m(npumecerr) /
M3pacxo0/10BaAIN m(Pb(CH;COOH),) = 0,0045 /

11,68 M 0,02500
M pacTBopa

0,1000 = 0,045 - 100 % = 4,5 %.




Bpems
Ne . BBIITOJIHE
N — dopMynHpoBKa [IpaBuibHBII s
3ajaHus OTBET
1| (B
MUHYTaX)
ONTA.
9. | 3ananue Ilpouumaiime [Ipn TuTpoBaHMM pacTBOpa IIENOYM | 3
OTKPBITOTO mekcm, pacTBOpOM CUJIBHOM KHUCIIOTBI
TUIA 3anuwiume omeem | KOHICHTPALIHS MOHOB H"
(c obocnosanuem | U €20 0OOCHOBAHUE | YBETUUNBACTCA, TaKk Kak
omeema) UTo IpOUCXOAHT B | YMEHBIIACTCS O0BEM W KOJIUYECTBO
pacTBope B | pacTBOpa TUTPYEeMOM WIeNOYd U
nporecce HKBUBAJICHTHO BO3pacTaer
TUTPOBAHUS KOJIMYECTBO  KHUCIOTHI B  OOIIEM
CHJIBHOTO obbeme pactBopa. CrenoBarenbHO,
OCHOBaHUS MPOUCXOANUT YCUJIEHHE KHCIOTHOCTH
CHJILHOM cpenbl, TO €CThb  YMCHBIICHHE
KUCJIOTON? 3HaueHus pH pactBopa.
10 | 3amanue /ononnume Y MIPUCOEIUHAIOT, U OTIAIOT €. 1
KOMOMHMPOBAHH | HPeO0MHCeHUe
oro THUIAa Peaxiun
OKHUCJICHUSI-
BOCCTAHOBJICHHS] —
9TO peakuuu, B
KOTOPBIX
pearupyroiue
BeleCTBa

[TonHBI KOMIUIEKT OILEHOYHBIX MAaTepualioB Mo JucHuminHe (GoHA OIEHOYHBIX
CPEIICTB) XpaHWUTCA B DJIEKTPOHHOM BHJC Ha Kadeape, YTBEpKIAIOMeH padouyro mporpammy
JTUCHMILTUHBL, U B LleHTpe MOHUTOpUHTA U ayIuTa KauecTBa 00y4eHusl.

7.4. Metoauyeckue MaTepHalibl, ONpeae/siioliie NMPoUeAyPbl OLeHHUBAHHUS Pe3yJIbTATOB
00yueHusI MO JUCIHUIJINHE
Taoauna 10. TexHosiornyeckasi KapTa peMTHHIOBbIX 0AJIJIOB MO TUCHUIJIMHE

Konugectro MakcumaibHOe Cpox
Ne KonTponupyemsie .
MEpPOTIPUATHIA KOJIMYECTBO IpeJICTaBlIeH
n/m MEpPOTPUSITUS
/ 6ael 0asioB ust
OcHoBHOoI1 0J10K
1. | Tect u Kontponbnas padora Nel 2/5 10 o
pacnyCcaHuIo
2. | Tect u KontponbHas pabota Ne2 2/5 10 o
pacnyCcaHuIo
3. | Tect u KonrponbHas padota Ne3 2/5 10 o
paciuCcaHuIo
4. | Tect u KontponbsHnas padota Ned 2/5 10 o
pacmiyCcaHuIo




No KoHTposupyembie KOJ‘II/I‘ICCTBOu MaxkcumanbHOe Cpok
W MepONpHATHS MEPOTIPHITHN KOJIHMYECTBO MpeACTaBICH
/ GBI 0aymIoB ust
Bcero 40 -
Baok 6onycos
5. ITocemienue 3agaTuii 4 o
pacIucaHuio
6. | CBoeBpeMEHHOE BBIMOJHEHUE BCEX 4 1o
3a/laHui pacmiyCcaHuIo
7. | AKTUBHOCTH Ha 3aHATUU ) 1o
pacnuCcaHuIo
Bcero 10 -
JlomotHUTEIBLHBINH 010K
8. | Ox3ameH |
Bcero 50 1o
pacrucaHuio
UTOI'O 100 -
Taouuna 11. Cucrema mrpadoB (11 0THOT0 3aHATHA)
IToka3zaresnb bamn
Ono3zoaHue Ha 3ausamue -2
Hapywenue yuebnoii oucyuniurvl -3
Hezomosnocms x 3auamuio -2
IIponyck 3ansamus 6e3 Y8axicumenbHOU NPUYUHDBL -3

Taboauma 12. Hlkana mepeBona peHTHHIOBBIX 0aJIJI0B B MTOTOBYI0 OLIEHKY 3a CeMeCTp

o TMCHUIIJIMHE

Cymma OamioB Onenka 1o 4-6aIpHOM HIKaie
90-100 5 (OTIAMYHO)
85-89
75-84 4 (xopor1o)
70-74
65-69 3 (yZ1OBIETBOPHUTEIBHO)
60—64
Hwuxe 60 2 (HeYTOBJIETBOPUTEIHHO)

[Ipu peanuzanuu AUCHUILTUHBI (MOYJIS) B 3aBUCUMOCTH OT YPOBHS IOATOTOBICHHOCTH
oOyyaromuxcss MOTYT OBbITh HCHOJb30BaHbl HMHBIE (OPMBI, METOJbl KOHTPOJIS M OLIEHOYHBIE

CPEICTBA, UCXOJIS U3 KOHKPETHON CUTYallUH.

8. YYHEBHO-METOANMYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHHUE

JUCLMIIMHBI

8.1. OcHoBHas JMTEpaTypa

1. BacunweB, B.Il. Anamutndeckas xumusd. B 2 ka.KH. 2. OU3UK0-XUMHYECKHE METOIBI
ananuza: Pen. M.-BoMm oOpazoBanust P® B kauectBe y4eb. nns By3os/ B.I1. Bacunbes. 4-¢ u3n.;

crepeotutl. - M.: [Ipoda. 2024. 384 c. (16 3k3.).




2. Bacumnbes, B.II. Amnamutnueckas xumusd: B 2 xa. KH.2: ®U3HKO-XUMHUYECKHE METOBI
ananm3a: Pex. M-Bom oOpazoBanusi PO B kadecTBe yuel. 1Jist BY30B. - 3-€ U3]1.; CTEPEOTHII. - M.:
Hpoda, 2023. - 384 c. - (Beiciee obpazoBanue). - ISBN 5-7107-7608-4 (xH. 2): 86-64, 95-30,
150-00: 86-64, 95-30, 150-00. (12 7x3.).

3. BacunveB B.II. Anamutnyeckas xumus: B 2 ku. Ku.l: Turtpumerpuueckue u
rpaBUMETpHUYECKU MeTonabl aHanmuza: Pek. M-Bom oOpazoBanust PD B kauectBe yuel. amns
CTYJICHTOB BY30B, O0YYaIOIIUXCS 110 XMMHKO-TEXHOJIOTMYECKHUM clienuanbHoCTAM. - M.: Jlpoda,
2022. - 368 c.: un. - (Beicuiee oopazoBanue). - ISBN 5-7107-4725-4 (xn.1): 92-40, 79-80: 92-40,
79-80. (34 Kk3).

4. Bacunbes, B.II.  [IpakTuky™m 1o aHaIMTUYECKON XUMUH: y4eO. 0co0. s By30B / 1OA
pen. B.I1. Bacunwesa. - M.: Xumus, 2000. - 328 c. - ISBN 5-7245-1050-2: 100-00: 100-00. (1
9K3).

5. KnementneBa A.B. KauecTBeHHBIH odyMuKkpoaHanus. YuebHnoe nocoodue: M3ngarensckuit 1om
«AcTtpaxaHckuil yHUBepcuTeT», 2013. - 76 ¢.(25 3K3).

6. AHanuTHYIecKas XUMuUs [ DJICKTPOHHBIN pecypc]: yueo. mocodue / Anexcanapona T.I1. -
Hosocubupck: Uzn-so HI'TY, 2016. Pexxum nocrymna:
http://www.studentlibrary.ru/book/ISBN9785778229518.html

7. Ananmutndeckas XxuMmus. JJabopaTopHBIN PaKTUKYM [ DIIEKTPOHHBIN pecypc]: yued. mocodue /
A.H. Tpudonosa, 11.B. MenscutoBa - Munck: Bei. mik., 2013. Pexxum nocryna:
http://www.studentlibrary.ru/book/ISBN9789850622464 .html

8. AHamTudeckast XuMusl. 3aJjaud U BOTIPOCHI [ DIEKTPOHHBIN pecypce]: yued. mocooue / O.B.
Momnoraposa, C.B. Myrunosa, JI.I'. ®unarosa; noxa pex. T.H. [llexoosoit. - M.: '90TAP-
Menwma, 2016. Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN9785970435724.html

8.2. lonotHMTEILHAS JIUTEPATYpPa

1. BacuibeB B.II. Anaimtnueckas xumusa. B 2-x kH. K. 1: Turpumerpuueckne un
rpaBUMETPHUYECKUN METONbI aHalu3a: pek. M-Bom oOpa3oBanus PD B kadecTBe ydueOHUKA IS
BY30B ... 0 XUMHKO-TEXHOJIOTHYECKUM CIICIIMAIBHOCTSM. - 4-¢ u3.; cTtepeoTun. - M.: Jlpoda,
2004. - 368 c. - (Beicuiee obpazoBanue). - ISBN 5-7107-8745-0 (xu. 1): 158-00: 158-00. (16
9K3.).

2. XaputonoB lO.JI. Ananutnyeckas xumus: AnHanutuka: B 2-x kH. KH. 2: yueb. mis
By30B. KonuuecTBeHHbI aHanu3. Ou3nko-xumMuueckue (MHCTPYMEHTAJIbHbBIE) METO/IbI aHAIIN3A.
- M.: Berc. mk., 2001. - 559 c. - ISBN 5-06-003965-X: 106-13: 106-13. (6 3k3.).

3. Xaputonos lO. fl., Ananutnueckas xumus: yueonuk / 1O. 5. Xapuronos - M.: I'DOTAP-
Menua, 2018. - 320 c. - ISBN 978-5-9704-4400-9 - Tekct: anekrponHsiii // 3bC "Koncynbrant
cryneHtay: [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785970444009.html

4. Xaputonos 10.4., Ananurndeckas xumus. KauectBennsiit ananus. Turpumerpus. COOpHUK
yrpaxkHeHui: yueoHoe nmocoowue / F0.5. Xapuronos, /[.H. /Ixxa6apos - M.: [DOTAP-Menua,
2015. - 240 c. - ISBN 978-5-9704-3272-3 - Tekct: anextponnslii // 3bC "KoncynpTant
ctyneHtay: [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785970432723 .html

8.3. UnTepHeT-pecypchbl, HEOOXOAUMBbIE J1JIs1 OCBOEHHS TUCIIUILIHHBI
OnexrponHo-6ubmmoreynas cucrema (ObC) OO0 «Ilomutexpecype» «KoHCyabTaHT
CTYICHTa»
MuoronpopunsHblii  0Opa3oBarenbHbIi  pecypc  «KOHCyIbTaHT — CTyAeHTa»  SIBISETCS
AJIEKTPOHHOM
OUOJIIMOTEYHOM CHCTEMOH, TPEJOCTABIISIONICH JOCTyI uepe3 MHTepHeT K yueOHO uTepaType u


https://www.studentlibrary.ru/book/ISBN9785970432723.html
https://www.studentlibrary.ru/book/ISBN9785970444009.html
http://www.studentlibrary.ru/book/ISBN9785970435724.html
http://www.studentlibrary.ru/book/ISBN9789850622464.html
http://www.studentlibrary.ru/book/ISBN9785778229518.html

JOTIOJTHUTENBHBIM MaTepualiaM, IPHOOPETEHHBIM HAa OCHOBAHUH MPSIMBIX JOIOBOPOB C
npaBooOnagarensmu. Katamor comepxxut 6onee 15 000 HanmeHOBaHUH U3TaHU.
www.studentlibrary.ru

Perucrpanus ¢ komneiorepos AI'Y

OnexrponHas Oubnuoreunas cucrema IPRbooks

www.iprbookshop.ru

OnexkrpoHHO-6MOMMoTeyHas cuctema BOOK.ru

https://book.ru

DnexTpoHHas GuGIHOTeuHas cucteMa m3natenseta FOPAWT, pasnen «JlerenmapHeie
KHUTH.

www.biblio-online.ru, https://urait.ru/

DnexTpoHHas OUOIMOTeKa «ACTpaXxaHCKUN rOCy/IapCTBEHHBINH YHUBEPCUTET» COOCTBEHHOU
renepauuu Ha wiatpopme DbC «DnexTponnslit Unrtanbuelii 3a1 — budamoTex»
https://biblio.asu.edu.ru

VYuérHas 3anuck o0pazoBaTenabHOro noprana AI'Y.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCIIUIIJIMHBbI

MarepuanbHO-TEXHUYECKOE oOecrieueHne y4eOHON IUCHUIUIMHBI BKJIIOYaeT B cels
JEKIUOHHYIO ayJUTOPUIO, JIAa0OpaTOpPHIO IO MPOBEACHUIO JIAOOPATOPHOIO NPAKTUKYMA,
ayJUTOPUIO JJIsl MPOBEICHUS CEeMUHApCKUX 3aHATHH. JlabopaTopHbli MpakTUKyM oOecreyeH
XUMHUYECKUMH pPEaKTHBAMHM, JIabOpaTOPHOW MOCYAOH M y4uyeOHO-HayYHBIM OOOpY/IOBaHUEM:
7a00paTOpHbIE CTOJNbI, BBITSHKHON mIKag, mKadbl IS XUMHUYECKHX PEaKTHBOB M XMMHYECKON
nocyzbl, HA0Op XUMHUYECKHX PEaKTHBOB, HAOOp XMMHUUYECKOM mocyabl, Hacoc Kamosckoro, pH-
MeTphl «Kcrept», dporokoraopumerp «KDPK-2», ycTaHOBKU Ui ONpeIeNeHUsT MOJEKYISIPHBIX
BECOB TIOJIMMEPOB M MpPOBEIACHMsA diekTpodope3a OenkoB u nentuaon. [Iposenenue
CEMHHAPCKUX 3aHSATHN COINPSHKEHO ¢ MPUMEHEHUEM KOMIIBIOTEPOB /ISl BBIIIOJIHEHUS IOMCKOBOM
paboThl, BEIUKCIICHUH U paboTe B MH(OPMALMOHHBIX CHCTEMAX.

PaGouast mporpamMmma TUCHMIUIMHBI PYU HEOOXOIUMOCTH MOXKET OBITh aJIalTUPOBAHA JJIS
oOydeHus (B TOM UMCIIE ¢ MPUMEHEHHEM JTMCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHIA) JIUIT C
OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBbsl, MHBAIHAOB. [[s1 3TOro Tpedyercsi 3asBIICHHE
oOydaromuxcs, SBISIONIMXCA JIMIIAMA C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH  37I0POBbBS,
WHBAJIMJAMHU, WJIA WX 3aKOHHBIX TMPEJICTABUTEICH W PEKOMEHAAIMH TICHXOJIOT0-MEIUKO-
MeAarorndeckoil koMmuccuu. s WHBaNHIOB colepkaHue pabouel mporpaMMbl JUCIUTUTMHBI
MOXET OMPENENATHCS TaKK€ B COOTBETCTBUHU C MHJUBHUIYyaJIbHOM MPOTPAMMOMN peaduIuTaIluu
MHBaAJIK/A (IPU HATTUYHH).

10. OCOBEHHOCTH PEAJIN3ALNHA JUCHUTLINHBI (MOIYJISA) IIPA
OBYYEHUM UHBAJIMJIOB U JIUL[ C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU
3JIOPOBbBSI

Pabouas mnporpaMma JUCHMIUIMHBI (MOXYJs) HpU HEOOXOAMMOCTH MOXET OBITh
ajlanTupoBaHa JiIsl 00y4eHus (B TOM YMCie ¢ MPUMEHEHHUEM JIMCTAaHIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHH) JIMI[ ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMHM 3[0pPOBbs, HMHBaIMIOB. [lis 3TOrO
TpeOyeTcst 3asiBlieHHe 00y4YaroUMXCs, IBISIOMUXCS JINAMU C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU
3I0pOBbsl, MHBAJIWJAMH, WIM HX 3aKOHHBIX IPEICTAaBUTENIEH U PEKOMEHJAIMM IICHXOJIOr0-
MeAUNKO-Tiearornyeckoil komuccuu. [lpu oOyueHun JMIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0POBbSl YUMTBHIBAIOTCS MX WHAWBUAYalbHBIE IcUXopu3znyeckue ocobeHHocTu. OOydeHue
MHBAJIMIOB OCYUIECTBISETCS TakKe€ B COOTBETCTBUM C HWHIAMBUAYAIbHONH MPOrpaMMOit
peabunuranuu WHBaIUAA (IPU HATHMYHUH).



Jis auin ¢ HapyIIeHHEM CllyXa BO3MOXKHO IpeJocTaBieHue yuyeOHo uHpopmanuu B
BH3yaJIbHOU (popme (KpaTKHii KOHCTIEKT JISKIIMI; TEKCThI 3a/JaH, HalleYaTaHHBIC YBEJIMUYECHHBIM
mpudToM), Ha ayJAUTOPHBIX 3aHATUSX JOIMYCKAeTCs TMPUCYTCTBUE AaCCHCTEHTa, a TaKXkKe
CYpAONEPEBOTYUKOB U THQIIOCYpPAONEPEBOJUUKOB. TeKymUid KOHTPOJIb YCIIEBAEMOCTH
OCYILIECTBISICTCS B MHCbMEHHON (hopMme: oOyyaromuiicsi MUCbMEHHO OTBEYaeT Ha BOIPOCHI,
MMCbMEHHO BBINOJIHAET MpakTudeckue 3amanus. Jlokmax (pedepar) Takke MOXKET OBbITH
IpeJICTaBJIeH B MUCbMEHHOU (hopMe, TP ITOM TpeOOBaHUSA K COJICPKAHUIO OCTAIOTCS TEMU XK€, a
TpeOOBaHUS K KAUECTBY M3JI0KEHUS MaTepHaja (MOHATHOCTh, KaYeCTBO PeuH, B3aUMOJCHCTBHE C
ayquToOpueil M T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOUIME TpeOOBaHMS, IMpEIbsBIIEMbIE K
MUCbMEHHBIM paboTaM (KauecTBO OQOPMIICHHS TEKCTa W CIHCKA JIUTEPAaTypbl, IPaMOTHOCTb,
HAIMYUE WLTIOCTPAIIMOHHBIX MaTepuanoB W T. A.). lIpomexxyTouHas aTTecTtanus Uisl JIUI[ C
HapyLIeHUSIMH cIyXa MPOBOAMTCA B MHCbMEHHON (opMe, MpH 3TOM HCHOIB3YIOTCS OOIIHe
KpuTepuu oneHuBaHus. Ilpu HeoOXoAMMOCTH BpeMsi MOATOTOBKM K OTBETY MOXET OBITh
YBEJIHUYEHO.

JUia v ¢ HapylIeHWEM 3peHMsl  JOIYCKaeTcsl ayJuallbHOE IPEIO0CTaBIICHUE
uHboOpMallMK, a TaKKe HCIOJIb30BAaHUE Ha AayJUTOPHBIX 3aHITHUSX 3BYKO3AMHCBHIBAIOIINX
yCTPOHCTB (AMKTOGOHOB M T. 1.). JlomyckaeTcss MNpHCYTCTBUE Ha 3aHATHSAX aACCHCTEHTa
(TTOMOIIIHMKA), OKA3bIBAIOLIETO 00YYAIOIIUMCS HEOOXOIUMYI0 TEXHHUECKYIO MTOMOIIb. TeKyIuii
KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIsICTCSI B YCTHOH (hopme. Ilpu nmpoBeneHnH MpoMeyTOUHOM
aTTecTaluy JUIsl JIUIl C HAapyLIEHUEM 3pEHUS TEeCTHUPOBAHHME MOKET OBbITh 3aMEHEHO Ha YCTHOE
cobeces10BaHUE 110 BOIPOCAM.

Jlns nuin ¢ orpaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS, UIMEIOIIUX HApYLIEHHUs] OIIOPHO-
JIBUTaTEJILHOTO afmapaTa, Ha ayJIUTOPHBIX 3aHATHSAX, a TaKKe MpU MPOBEACHUH MPOIEAYDP
TEKYIIIET0 KOHTPOJISl YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaliil MOTYT OBITh MPEAOCTaBICHbI
HEOOXO/IMMBbIE TEXHUYECKHE CpeAcTBa (MEPCOHAIBHBIN KOMIbBIOTEp, HOYTOYK WM JpYroi
Ta/KET); JOMYCKAETCSl MPUCYTCTBHUE ACCUCTEHTA (aCCHCTEHTOB), OKA3bIBAIOIIETO O0YJAFOIITIMCS
HEOOXO/IMMYIO TEXHMUYECKYIO MOMOIIb (3aHATh pabodee MECTO, NepeABUraThes M0 ayIUTOPHUH,
MPOYUTATh 3a/1aHne, 0OPMHUTH OTBET, OOIIATHCS C MPETIOAABATEIIEM ).
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	При проведении текущего контроля и промежуточной аттестации по дисциплине «Аналитическая химия» проверяется сформированность у обучающихся компетенций, указанных в разделе 3 настоящей программы. Этапность формирования данных компетенций в процессе освоения образовательной программы определяется последовательным освоением дисциплин и прохождением практик, а в процессе освоения дисциплины – последовательным достижением результатов освоения содержательно связанных между собой разделов, тем.
	7.3. Контрольные задания и иные материалы, необходимые для оценки результатов обучения по дисциплине (модулю)
	​ Ход работы
	​ Вопросы для контроля
	​ Кислотно-основное титрование
	​ Ход работы
	​ Определение карбонат-ионов и щелочи или карбонат- и гидрокарбонат-ионов при совместном присутствии
	​ Задача 1. Стандартизация раствора перманганата калия
	​ Ход работы
	​ Задача 1. Определение железа в соли Мора
	​ Ход работы
	​ Задача 1. Стандартизация раствора ЭДТА (трилона Б)
	​ Ход работы
	​ Ход работы
	​ Задача 3. Определение постоянной жесткости воды

	Полный комплект оценочных материалов по дисциплине (фонд оценочных средств) хранится в электронном виде на кафедре, утверждающей рабочую программу дисциплины, и в Центре мониторинга и аудита качества обучения.
	Рабочая программа дисциплины при необходимости может быть адаптирована для обучения (в том числе с применением дистанционных образовательных технологий) лиц с ограниченными возможностями здоровья, инвалидов. Для этого требуется заявление обучающихся, являющихся лицами с ограниченными возможностями здоровья, инвалидами, или их законных представителей и рекомендации психолого-медико-педагогической комиссии. Для инвалидов содержание рабочей программы дисциплины может определяться также в соответствии с индивидуальной программой реабилитации инвалида (при наличии).

	10. ОСОБЕННОСТИ РЕАЛИЗАЦИИ ДИСЦИПЛИНЫ (МОДУЛЯ) ПРИ ОБУЧЕНИИ ИНВАЛИДОВ И ЛИЦ С ОГРАНИЧЕННЫМИ ВОЗМОЖНОСТЯМИ ЗДОРОВЬЯ
	Рабочая программа дисциплины (модуля) при необходимости может быть адаптирована для обучения (в том числе с применением дистанционных образовательных технологий) лиц с ограниченными возможностями здоровья, инвалидов. Для этого требуется заявление обучающихся, являющихся лицами с ограниченными возможностями здоровья, инвалидами, или их законных представителей и рекомендации психолого-медико-педагогической комиссии. При обучении лиц с ограниченными возможностями здоровья учитываются их индивидуальные психофизические особенности. Обучение инвалидов осуществляется также в соответствии с индивидуальной программой реабилитации инвалида (при наличии).
	Для лиц с нарушением слуха возможно предоставление учебной информации в визуальной форме (краткий конспект лекций; тексты заданий, напечатанные увеличенным шрифтом), на аудиторных занятиях допускается присутствие ассистента, а также сурдопереводчиков и тифлосурдопереводчиков. Текущий контроль успеваемости осуществляется в письменной форме: обучающийся письменно отвечает на вопросы, письменно выполняет практические задания. Доклад (реферат) также может быть представлен в письменной форме, при этом требования к содержанию остаются теми же, а требования к качеству изложения материала (понятность, качество речи, взаимодействие с аудиторией и т. д.) заменяются на соответствующие требования, предъявляемые к письменным работам (качество оформления текста и списка литературы, грамотность, наличие иллюстрационных материалов и т. д.). Промежуточная аттестация для лиц с нарушениями слуха проводится в письменной форме, при этом используются общие критерии оценивания. При необходимости время подготовки к ответу может быть увеличено.
	Для лиц с нарушением зрения допускается аудиальное предоставление информации, а также использование на аудиторных занятиях звукозаписывающих устройств (диктофонов и т. д.). Допускается присутствие на занятиях ассистента (помощника), оказывающего обучающимся необходимую техническую помощь. Текущий контроль успеваемости осуществляется в устной форме. При проведении промежуточной аттестации для лиц с нарушением зрения тестирование может быть заменено на устное собеседование по вопросам.
	Для лиц с ограниченными возможностями здоровья, имеющих нарушения опорно-двигательного аппарата, на аудиторных занятиях, а также при проведении процедур текущего контроля успеваемости и промежуточной аттестации могут быть предоставлены необходимые технические средства (персональный компьютер, ноутбук или другой гаджет); допускается присутствие ассистента (ассистентов), оказывающего обучающимся необходимую техническую помощь (занять рабочее место, передвигаться по аудитории, прочитать задание, оформить ответ, общаться с преподавателем).


