Padouyas nmporpaMma TUCHUILIUHBI KAHAJIUTHYECKAS] XMMHSD), BKJIIOYAS OLIEHOYHbIE
MaTepuaJibl

1. TACITIOPT PABOYEM ITPOT'PAMMBI JJUCIIATIIMHBI
1.1. MecTo aucuuniunsl B crpykrype OIIOII CITIO
Huctunnuaa Bxoaut B oomenpodeccrnonansubii ki OITOIT CTIO.
1.2. Lean ¥ muIaHupyeMble pe3yJbTAThI 0CBOCHHS TUCHHUILIHUHBI

[lenb OCBOEHWS IUCIUIUIMHBI: 3HAKOMCTBO C TEOPETHYSCKUMH OCHOBAaMH METOJIOB
aHallM3a, OBNAJICHUE HABBIKAMH XMMHUYECKOTO aHallM3a, HaBBIKAMH PAa0OTHI HA COBPEMEHHBIX
AHATTMTHYECKUX MPUOOpax.

B mporpammy BKIIOYEHO COJEpKaHUE,
obOyygaroruxcst komnereniii OITOIT CITO.

Copepxanne aucuuiuinHbl B mpeaenax ocBoenust OITOIT CIIO, oGycnoBneno oOmieit
HAIICJICHHOCTBIO 00pa30BaTEIbHOTO TPOIlecca Ha JOCTIDKEHHE YKa3aHHBIX HIKE pEe3yJbTaTOB
oOydeHHsT Ha OCHOBE KOMIIETEHTHOCTHOTO TOJXOMAa, KOTOPBIM oOecreunBaeT MOATOTOBKY K

HaIpaBJICHHOC Ha (I)OpMI/IpOBaHI/Ie y

(hOpPMHUPOBAHUIO CIAEAYIOUIMX 00LIUX U TPO(HECCHOHATBHBIX KOMIETCHIIUH:

Koa n Ymenus 3Hanusn Buagenne

HanMeHOBaHMe

KOMMeTeHINH
I[IK 1.1. OuenuBath | BHIOHMpATh CHOCOOBI | TIpaBHMII XpaHEHHUs, | OCHOBaMH
COOTBETCTBUE peleHus 3aa4 | MCIOJb30BAHUS, METPOJIOTMUECKON OLEHKH
METOIUKH  3ajadaM | MpogecCHOHATBLHOM YTUIN3alMA ~ XMMHUYECKUX | Pe3yJbTaToB
aHan3a 1O | JEATEeNBHOCTH, PEaKTHBOB; KOJINYECTBEHHOTO
JMana3oHy MPUMEHHUTEIBHO K | OCHOB METOAOB | XMMUYECKOTO
H3MEPSIEMBIX Pa3ITUYHBIM KOHTEKCTaM. Ka4eCTBEHHOTO aHAJIN3a; aHaIN3a,;
3HaYCHUH U | OCYLIECTBIISTH MIOUCK, | YCJIOBHH MIPOBEJCHUS | MPUEMAaMU HMHTEPIPETalnuu
TOYHOCTH. aHAIN3 W WHTEPHPETALMIO | aHAINTHYECKUX PeaKInii; pe3yJIbTaToB aHamM3a Ha
K 1.3 | uapopmanumy, OCHOBBI  AQHAJUTHYECKOH | OCHOBE KBAJMMETPUUYECKUX
IloxroraBnuBath HEo0X0anMOoi Uil | KiaccuduKaluy HOHOB; OLICHOK;
peareHTsl, BBIMOJIHEHUSI 3aja4 | 3aKOH JAEHCTBUS Macc; METOJ0J0rHen
MaTepHabl U | npodeccroHaNbHOMN Teopust XUMHUYECKHX U  (U3HMKO-
pacTBOpEI, JIeSITeTbHOCTH. IEKTPOIUTHIECKOM XUMHYECKHUX METOZIOB
HEOOXOANMBIE IS IUITAaHUPOBATh 1 | JUCCOLUALNM; aHaJIN3a, ITUPOKO
IK 2.1. | peann3oBbIBATh KHCIIOTHO-OCHOBHBIX UCTIONIb3YEMBbIX B
O06cyxuBaTh n | coOCTBEHHOE CBOICTB BEILIECTB; COBPEMEHHOU
9KCIIITyaTHpPOBATh npodeccrnonanpHOe n | cnocoboB  pacyera pH | aHAIUTHYECKOH NMPAKTHKE;
naboparopHoe JIMYHOCTHOE Pa3BUTHE. pPacTBOpOB; OCHOBaMHU CUCTEMBI
obopynoBanue, paboTraTh B KOJJIEKTHBE W | XapaKTEPUCTUK BBEIOOpA METOAOB
HCTBITaTEIbHOE KOMaHJie, 3pPEKTUBHO | KOMIUIEKCHBIX Ka4eCTBEHHOT O u
obopynoBaHue U | B3aMMOJEHCTBOBATh C | coenMHEHMH; KOJINYECTBEHHOTO
CpeAcTBa HM3MEPEHHsI | KOJJIeTaMH, CIOCOO0OB ~ OOHApyXEHUS! | XUMHYIECKOTO
XMMHKO- PYKOBOZCTBOM, KaTHOHOB; aHanM3a 11 peIIeHHs
AHAJTMTUYECKUX KIIMEHTaMH. CrocoO00B  OOHapyXXEeHHUsS | KOHKPETHBIX 3a1ad.
nmabopaTopui. OCYIIECTBIIAITh YCTHYIO M | aHHOHOB.
IIK 2.2 IIpoBoauTh | NMCBMEHHYIO CYILIHOCTH
KaueCTBEHHBII U | KOMMYHUKAIUIO Ha | rPaBUMETPHUECKOTO
KOJINYEeCTBEHHBII TOCYJApCTBEHHOM SI3BIKE C | aHAIM3a;
aHaIu3 y4eToM 0COOCHHOCTEH | TEXHUKH BBITTOJTHEHUS
HEOPraHWYECKUX W | COLMAIBHOTO 1 | TPaBUMETPHUYECKOTO
OpTraHMYECKUX KyJIbTYpHOTO KOHTEKCTA. aHaIM3a;
BEILIECTB MPOSIBIIAITH  TPAXKIAHCKO- | OCHOBHBIX orepaui
XMMHYECKUMHU 1 | MaTPHOTHUYECKYIO TPaBUMETPHYECKOTO
¢busuko- TTO3HIIMIO, aHaJu3a;
XUMHUYECKHMU J€MOHCTPHPOBATh obnacreit MPUMEHEHHUS
METOAAMU OCO3HaHHOE IOBEJICHHE HA | TPaBUMETPUUECKOTO




OCHOBE TPaAUIHOHHBIX
00111e9eNI0BeYeCKUX
LIEHHOCTEH.

COIEUCTBOBATH
COXPaHCHHIO OKPYKaIOIICH
cperpl,
pecypcocOepereHuto,

3¢ (deKTUBHO IeHCTBOBATH
B 4pe3BbIYaHHBIX
CUTyalusax.

WCTONIb30BaTh  CPEJCTBA
(busnuecKoit KyIbTYpbI st
COXpPaHCHHS M YKPCIUICHUS
3II0pOBBSI B TIpOIIECCE
npodeCcCroHaTbHOM
JICSITETBHOCTH u
MOJIePKAHUSI
HE00XOIUMOT0
(uzngeckoit
MOJITOTOBJICHHOCTH.
HCIOJh30BATh
WH(OPMAIIIOHHEIC
TEXHOJIOTUHU B
npoQeCCUOHATBHOM
JIeSITEbHOCTH.
MOJIb30BATHCS
npodecCHoHaTbHON
JIOKyMEHTaluen Ha
TOCyTapCTBCHHOM u
HWHOCTPAHHOM SI3BIKE.
paboTaTh ¢ XMUMHYECKUMU

YPOBHS

BEILIECTBAMH u
00opyaoBaHHEM c
COOJTIOJICHUEM OTpPACIEBBIX
HOPM M  DKOJIOTHYECKOMH
6e3omacHoCTH.

-OLICHUBATh COOTBETCTBHUE
METO/INKH 3aja4am

aHamM3a 10  JHAMa3oHy
U3MEPSIEMBIX 3HAYEHHH |
TOYHOCTH.

-BI)I6I/IpaTI) OIITUMAJIBHBIC

METO/IbI aHAJIH3A.
MO/JIrOTABJIMBATh PEAreHTHI,
MaTepualibl ¥ PacTBOPBHI,
HE00XOIUMBIC Ut
aHaITN3a.
00CITy)KUBaTh u
IKCIUTYyaTHPOBATh
nabopaTtopHoe
obopymoBaHue,
HCTIBITATETIbHOE
000pyI0BaHUE U CpEICTBa
HU3MEpPEHHUS XUMHUKO-
AHAJIUTUYCCKUX
nabopaToOpHil.
MPOBOJIUTh Ka4eCTBEHHbIH
M KOJWYECTBEHHBIM aHAJIN3
HEOPraHUYECKUX u
OpPraHMYEeCKUX  BEIICCTB
XUMHUYECKUMU U (DU3UKO-
XUMHYECKHMHU METOIAMH.

aHaM3a;

CYILTHOCTH
TUTPUMETPHUUECKOTO
aHaJm3a;
croco6oB
KOHIIEHTPAIIH;
MPaBUI MPUTOTOBJICHHUS
CTaHJAPTHBIX u
CTaH/IapPTU30BaHHBIX
PacTBOPOB;

METOI0OB U CIIOCOOOB
TUTPUMETPHUECKOTO
aHaIN3a;

JTaroB 00pabdOTKU JTaHHBIX
TUTPUMETPHUECKOTO
aHam3a;
METPOJIOTHYECKHUX
XapaKTEPUCTHK METOIHK.

BbIpaXKCHUA




TIPOBOIUTH

METPOJIOTHYECKYIO
00paboOTKy  pe3yJbTaToB
QHAJIN30B;

2. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHBI

2.1. O0beM yueOHON AMCUMIIIMHBI M BUABI Y4eOHOIl padoThI

Bun yueOHoii padoThI

Oo0bem, akaj.

4acoB
MaxkcuMmajbHas yyeOHasi HAarpy3ka (Bcero) 147
Oo0s13aTebHAs ayIMTOPHAs yueOHasi Harpy3ka (Bcero) 108
B TOM HHCIIE:

JICKITMOHHBIC 3aHSTHUS 36

MPAaKTUICCKHUE 3aHATHS 0

nabopaTopHble pabOTHI 72

CEMUHAPCKHE 3aHSITHS 0
CamocTosiTeIbHasi padoTa o0y4alonierocs (Bcero) 27
B TOM YHCJIE:

CaAMOCTOATECIbHOC N3YYCHUEC OTJACIIbHBIX pa3gCJIOoB JUCHUITINHBI 27

HpOMe)KyTO'—[Haﬂ aTTeCTallus: DK3aMCH

12




2.2. TemaTnyecKkuii IJIaH U CoacpKaHuEC NTUCHUIIIMHBI

HaumenoBanne Copep:xanue y4eO0HOro MaTepraJia ¥ GOpMbI OPraHU3aALNH JeATEJIbHOCTH 00yYaI0UXCH O0Bbem OcBanBaemble
pa3/aesioB u TeM 4acoB 3JIEMEHThI
KOMIeTeH Uit
Pa3znen I. KauecTBeHHBIH aHAIN3 67
Tema 1.1 | ConepxaHue y4eGHOro MaTepuajia K 1.1. TIK 1.3. TIK
TeopeTnueckue Jlexknuu 18 2.1.TIK 2.2.
OCHOBBI 1. AmnanmnTHyeckas XMMHS KaK HayKa O METOJaX aHaJM3a BEUIECTBa, €€ MECTO B CHCTEME HayK. McTopust pa3BuTHs
Ka4€eCTBEHHOT 0 aHATUTHYECKOH XUMUK Kak Hayku B Poccuu. [Ipenmer, conepikanue U 3aadi aHATATHIECKOW XuMuu. Pa3Burue
aHajmn3a. AQHAJMTHYECKOM XMMHHU B Hacrosee Bpems. Knaccudukanus MeTOO0B aHAJIMTHYECKON XUMHH: XHMMHUYECKHE,

¢usnueckre M (U3MKO-XMMHUYECKHE MeTonbl aHanu3a. CTaluu aHAJIMTHYECKOro mpolecca: oToop MHpoOwl,
MOATOTOBKAa MpoOBI, M3MEpEeHHe, OLEHKa pe3ylibTaTa H3MepeHHs. TeopeTHdeckrhe OCHOBBI KayeCTBEHHOIO
aHanu3a. Xumudeckas uneHtudukanus. Crneuuduyeckue peakuur. MeTopl KaYeCTBEHHOTO aHANN3a. AHaJu3
CYXHM ITyTeM: MIPOXUMHUUCCKHE aHAIN3 ¥ METOJ] paCTHpaHus. AHAIN3 MOKPBIM IMyTeM. MIJUIUTPaMM — METOI.
UyBCTBUTEIBHOCTh aHAINTHYECKUX peakuui. KommuecTBeHHbIE XapaKTEPUCTUKH  TyBCTBHUTEIBHOCTH:
OTKPHIBAEMBII MHUHHMYM, NpeAeNbHas KOHLEHTPAIWs, MHUHUMAJIBHBIA 00BEM IpeneibHO pPa30aBICHHOTO
pacTtBopa., BpeMs peakIuu. YCIOBHS TIPOBEACHHSA AaHAIMTHYECKHX peakuuid. CrnemuduyHocts
M30MpaTEeNbHOCTh AHAIMTUYECKUX pEeaKUUi. AHanuThdeckas kiaccudukanus moHoB. CynbuiaHas cucrema
KJlacCUpUKau KaTHOHOB. KHCIOTHO-OCHOBHas cucreMa Kiaccupukauuy KaTHOHOB. Kitaccudukaums
AQHHOHOB.

3aKoH JEWCTBUS MacC KaK OCHOBAa KadeCTBEHHOro aHaimm3a. CKOpPOCTh XUMHUYECKOW peakimu. DaxTopsl,
BIIMSIIOIIME HA CKOPOCTh XMMHUECKOM peakuuu. KoHcTaHTa CKOpPOCTH XMMHYeCKOM peakuuu. [IpaBuno Banr-
Tlopda. Xummueckoe paBHOoBecme. KoncranTa paBHOBecms xummdeckod peaknuu. [lpwamum Jle latemnse.
Bnusaue Ha XMMIYECKOe paBHOBECHE TEMIIEPATYPHI, aBICHUS W KOHIIEHTPALNK PEarnpyONINX BEIIECTB.
OCHOBHBIE TOJIOKEHHSI TEOPUH 3JIEKTPOJUTUYECKON aucconmanuu. [loHATHE auccOIManuy. OJIEKTPOIIHT.
CunibHble M citaOble AIEKTPONUTHL. Teopust snekrponuTHyeckoi auccormanuu C. Appenmyca. CreneHb u
KOHCTaHTa aucconuanuu. Teopus cuiabHBIX dnekTponuToB [1./ebas u I'. Xiokkesns. AKTUBHOCTB 3JIEKTPOJIUTA.
3akoH pa3baenenus OcTBanbia. AKTUBHOCTH auekTponuTa. MonHas cmia pactBopa. KucioTHO-OcHOBHEIE
CBOMCTBa BeliecTB. Teopus, OCHOBaHAa Ha MeXaHU3Me Auccouuanuu Appenuyca. IIporomutnueckas Teopus
Bpencrena-Jloypu. ConpsipkeHHBIE KUCIOTH M OCHOBaHUS. JiekTpoHHast Teopus k. JIptonca. AMpOTEpHOCTS.
Bopmoponnsrnii nokaszarens. MlonHoe nmponsseneHne Boasl. Pacuer pH cmaGpix n cuimbHBIX KucHoT. Pacuer pH n
pOH cnabbIX ¥ CHIBHBIX OCHOBaHMH. MHIMKATOPBI, M3MEHSIONINE OKPacKy B 3aBUcHMOCTH OoT pH cpenbl.
Bydepubie pactBopsl. Kucinotaeile 1 ocHoBHEIE OydepHble pacTBophl. Pacuer pH OydepHOH KHCIOTHBIX U
OCHOBHBIX OydepHbIX cucteM. bydepHas cuna u 6ydepnas emxocts. ['unponus coneir. Koncranra ruaposnmsa.
Crenens ruaponusa. Onpenenenue pH pactBopa conu Juist Tpex cityyaeB rugponusa. GakTopsl, BIUSAIOIINE Ha
CTeNeHb rujaposn3a. l'maponu3 conw, o0pa3oBaHHOW CiHa00 MHOTOOCHOBHOW KHCIOTOH WM CJIA0BIM




MHOT'OOCHOBHBIM OcHOBaHueM. Pacuer pH B pacTBope KHCIIBIX cOjeit.

PaBHOBecHe B TeTepOreHHBIX CUCTeMaX. | pymnmoBkIe, CENeKTUBHEBIC U crienn(uIeckne peakTUBhL. HachlmeHHbIe,
HEHACHIIIIEHHBIE W TIEPECHIIIEHHBIE pacTBOPHL. [Ipon3BeneHne pacTBOPUMOCTH. PacTBOpUMOCTh M CIIOCOOHI ee
BblpakeHus. OmpereneHne BO3MOXKHOCTH BBINAJICHUS OCajKa IO TPOU3BEICHUIO pPacTBOPUMOCTH. Bribop
ocaanTenst. BausHue CHITBHBIX JIEKTPOJIUTOB Ha pacTBOpUMOCTh. ConeBoit addekr. Brusiane Temneparyps! Ha
PacTBOPUMOCTb.

OKHUCIUTENEHO-BOCCTAHOBHUTEINILHBIC peaKuum. OKHUCIHTENB. BoccranoBurens. OKHUCIUTENBHO-
BOCCTAHOBUTENBHBIN MOTeHIHAN. CTaHIAPTHBIA OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIM MOTEHIHAN. YpaBHEHHE
Hepucra. HanpaBieHne OKHCINTENbHO-BOCCTAHOBUTENBHON peakiuu. KoHCTaHTa paBHOBECHS! OKHCIUTEIBHO-
BOCCTaHOBHTEIBHOTO Tporiecca. Crioco0bl ypaBHHUBAHUS OKUCIUTEINFHO-BOCCTAHOBUTEIBHBIX peakimii. Metox
AJIEKTPOHHOTO Oaxanca. MeTox 3IIeKTpOHHO-HOHHOTO OaaHca.

KommnekcHble coenuneHus. OOpa3oBaHuMe KOMIUIEKCHBIX coenuHeHHHd. KommekcHble nonbl. CTpoeHme
KOMIUIEKCHBIX coequHeHni. KommekcoobpasoBatens. Jluranapl. OnpeneneHue 3apsiia KOMIUIEKCHBIX HOHOB.
KoopannanmonHoe  4yucino — KoMmIuiekcooOpaszoBarensi.  HoMeHkiaTypa — KOMIUIEKCHBIX — COEIUHEHHH.
Knaccudurkanuss KOMIIEKCHBIX COCIMHEHHH. YCTOWYMBOCTH KOMIUIEKCHBIX coenuHeHuid. KoHcraHTa
HECTOMKOCTH. BHYTpHUKOMIUIEKCHBIE COCIMHEHHUS. 3HAUYEHHS KOMIUICKCHBIX COCIWHEHHH B XHMHYECKOM
aHajmse.

IIpakTHyeckue u 1a00paTOpHbIe 3AHATUS 36
1. Jlabopatopuas pabota. M3ydeHne XapaKTepHBIX PeaKInii KATHOHOB | aHAMUTHYECKOW TPYIIIBI
2. JlabopartopHas pabota. M3yuyeHue XapakTepHbIX peakluii KaTHOHOB I aHaMTHYECKOI IpyIIIbI.
3. JlabopatopHas paboTa. M3yueHne xapakTepHbIX peakiuii katnoHos III ananmuTnueckoit rpymsl.
4. Amnanmus cmecu katnoHoB I-I1I rpymm
5. Jlabopatopnas pabota. M3ydeHue xapaKTepHBIX Peakinii KaTHOHOB [V aHAINTHYECKON TPYIIIIBL.
6. JlabopaTtopuas pabota. M3ydeHne XxapakTepHBIX PEAKIUN KATHOHOB V aHATUTHYECKOM TPYIIIEL.
7. Jlabopatopuas pabota. M3yueHne xapaKTepHBIX PeaKIUii KAaTHOHOB VIaHaTUTHYECKOH IPyTIITEI
8. AmHamu3 cMecH KaTHOHOB V-VI aHanMTHYEeCKHUX TPy
CamocrosiTenbHast yueOHasi padora 13
1. OcHOBHBIE THUIIBI XUMHUYECKUX PEAKIIUI B HEOPTraHNYECKOHN U aHATTUTUYECKON XUMUH.
2. TloAaroToBka OTYETOB IO Ja0OPATOPHBIM PabOTaM.
Paznes II. KosimyecTBeHHBII aHAIN3 68
Tema 2.1 | Conep:xanue yuedOHOr0 MaTepuaa K 1.1. TIK 1.3. TIK
I'paBuMeTpuyecKuii Jlekuuu 18 2.1.1IK 2.2

aHAJIN3 B 00beMHBII

1. CymHOCTh rpaBUMETPUYECKOTO aHANM3A. THITBI TPAaBUMETPUICCKUX OIpEeSICHIH. Y CIIOBHS 00pa30oBaHMUs
ocajgka. YcioBus pactBopeHust ocanka. Ocaxnenue. [TomHoTa ocaxnmeHus. TpeOOBaHUS K OCaXKIacMOM
¢dopme. TpeboBaHus K rpaBUMeTpudeckoil Gopme. BriOop ocagurtenst B 3aBUCUMOCTH OT MPOU3BEICHUS
paCTBOpI/IMOCTI/I ocajgka. TCXHI/IKa BBITIOJTHCHU L FpaBI/IMeTpI/IquKOFO aHaJIn3a. PaC‘-IeTI)I B
rpaBUMETPHUCCKOM aHaiu3e. PacueT HaBecku. PacueT KogudecTBa pacTBOpUTENs. Pacuer KoiaudecTBa
OCaXXJ[aeMOT0 peakThBa. Pacuer pesynbTraTa aHainM3a B 3aBHCUMOCTH OT THIA TPABUMETPUYECKOTO
onpeeneHus. AHATUTHISCKHH MHOKHTETh. OMMUOKU MeToa.




OO011ast XapaKTepHCTHKa 00BEMHBIX METOI0B aHaju3a. [Ipumenenue Meroaa. TouHocTh MeTona. KoneuHast
TOYKAa THUTPOBaHWS. ToOdUKa SKBHBAJCHTHOCTH. 3aKOH JKBHBAJCHTOB. [peOOBaHUS K pEaKkIHusiM B
TUTPUMETpHUYECKOM aHamm3e. CTaHmapTHIC pacTBOPHL. MHAMKaTophl. [IpaBmina THTpOBaHMS.
Konnenrpanus pacrBopa. KommdectBo BemiectBa. CriocoObl BBIpRKEHHS KOHIIEHTpAaLMM PacTBOpa:
MOJISIpHAsT KOHIICHTPAIHS, MOJIIpHAsT KOHIICHTPAITHS SKBUBAJICHTa, TUTP PacTBOpa, TUTP pabouero pacTeopa
Mo omnpenenasieMoMy BellecTBy. MaccoBast aons BemiecTBa. PakTop SKBUBAJICHTHOCTU. PazbaBieHue u
KOHIIGHTPUPOBaHUE pacTBOPoB. POpMyIIbI IepecdeTa KOHIEHTPAllu PacTBOPOB.

Krnaccudukanus TUTPUMETPHUECKUX METONOB aHaIW3a 10 TUIy PEakluH, Jexameil B ocHoBe. Meron
HeﬁTpanmauI/m. OKHCIUTENBLHO-BOCCTAHOBUTEILHOE TUTPOBAHUC. OcarturenbpHoe TUTPOBAHHUE.
Komnnekconomerpuueckoe turpoBanne. CHocoOBl THTPOBaHUS: MpsiMoe, oOpaTHOe, KOCBeHHOe. MeTon
MMUTETAPOBAHMUA. MeTONl OTAENbHBIX HaBECOK. PacdeT MaccoBOTO CONEpKaHWS BEIIECTBA B THTPYEMOM
pactBope. OopmiieHne pe3yIbTaToOB TATPUMETPUIECCKOTO aHAIN3a.

[IpuroroBneHwe M CTaHIAPTU3AIMS PACTBOPOB THUTPAHTOB. [IepBUYHEIA U BTOPUYHBINA cTaHAapT. CrocoOBI
BBIP@KEHUS KOHLCHTpAalUU B TUTPUMETPUYECKOM aHanu3e. MosipHas KOHLEHTpaLuus dKBUBaleHTa. TUTp
pactBopa. Tutp pabouero pactBopa Mo ompenenasieMoMy BemiecTBy. KoadduumeHnt nonpaBku K
KOHIICHTpaluu pactBopa. CrocoObl MPUTOTOBICHHUS CTaHIAPTHBIX pacTBOpOB. [lepBuyHBIE W BTOpPUYHBIE
ctanfapTsl. CTangapTu3anus pactBopa. Mcnonb3oBanue ¢pukcaHaioB.

KucnotHo-ocHoBHOEe TuTpoBaHme. CyIIHOCTE MeToAa. AIMIUMETPHUSCKOS U alKaJMMETPUIeCKOe
tutpoBanrne. OCHOBHBIE pabOYrMe pacTBOPHI B METOAE KHCIOTHO-OCHOBHOTO THTpoBaHH. CTaHIapTHEBIE
BemecTBa. OCHOBHBIE W KHCIIOTHBIE MHIUKATOpBl MeTona. OOsiacTe mepexona M MOKa3aTeldb TUTPOBAHHA
uHAUKaTopa. KpuBBIE KHCIOTHO-OCHOBHOTO THTpoBaHUS. CKadek THUTPOBaHUSA. BwIOOp wWHAMKaToOpa.
IIpumenenue Merona.

OKuCIUTEeNbHO-BOCCTAHOBUTEIbHOE TUTpOBaHKHEe. CymiHOCTh MeTona. KpuBble TUTpoBaHus. MHIMKATOPEI
OKHCIINTEIbHO-BOCCTAHOBUTEIBHOTO THTPOBAHM: CIEHNU(UIECKAE HWHANKATOPHI, PEIOKC-HHINKATOPHI.
HepMaHFOHaTOMCTpI/Iﬂ (npenmymecma U HCIAOCTATKU, MHAUKATOPBI METO/Aa, MCIIOJIB3YEMBIC PAaCTBOPEI,
npUMeHeHHe MeToza). MogomeTpus (MpenMyIecTBa U HEIOCTATKH, MHAMKATOPHI METOJA HCIIONb3yeMble
pacTBOpEI, IpUMEHEeHNnEe MeToa). JuxpoMaToMeTpus (IpenMyIecTBa U HETOCTATKH, HHANKATOPHI METOIa
HCIIONIb3yEMBbIE PACTBOPBI, IPUMEHEHHE METO/1A).

OcanuTenbHOE TUTPOBAHUE. YCIOBUS NMPUMEHEHHs OCAAMTENBHOrO THTpoBaHMs. KpuBble ocaanTensHOro
TUTPOBAHUA. I/IH):[I/IKaTOpI)I OCaIUTCIIBHOI'O TUTPOBAHHA: OCAAUTCIIbBHBIC WHIAWKATOPBI, MCTAIJIOXPOMHBIC
WHIIKATOpPBI, aJCOpOLMOHHBIE WHIUKATOpHl. ApreHtomerpuss (Meton Mopa, wmeron DasHca).
TuonmanomeTpus. CynbegaTomeTpus. MepkypomeTpus. MeTto bl KOMITJIEKCOOOpa30BaHusI.
Kommnexconomerpus. Tumel  KomIiekcoHOB. MHIuKaTOpsl  KOMIUIEKCOHOMeTpHH. lIpumenenue
KOMIUIEKCOHOMETpHH. [IpHTrOTOBICHHE U CTAHAAPTH3ALMS pacTBOpa TprioHa b.

IIpakTHyeckue 1 J1a00paTOpHbIe 3AHATUS

1.
2.

JlabopatopHas pabota «OnpeeneHue oo1el )KeCTKOCTH BOJIBD)

JlabopatopHas pabota «OmpeneneHne KOHLEHTPALMU IEpMaHraHaTa Kajius B KOHTPOJIBHOM pacTBOpe IO
CTaHJAPTHOMY PAaCTBOPY ILIABEICBOH KHCIOTh)

JlabopatopHasi paborta «OmpenelieHHe KOHLEHTPALUH THOCYJb(ara HATpHs IO CTaHAapPTH30BAHHOMY
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pacTBOpY MepMaHraHaTa Kajush»

4. Jlaboparopnas pabota «OnpejeneHrne KOHIEHTPAMKA THOCYIb(aTa HATPHs C TIOMOIIBIO PacTBOpa Ouxpomara
KaJus»

5. JlaGopatopHas pabora «OmnpenencHre KOHIICHTpAIMH PacTBOpa HOAa MO CTaHIAPTH30BAHHOMY PacCTBOPY
THOCYNB(haTa HATPUS

6. JlaboparopHas pabota «I[IpuroroBienue u crangapTU3alys pacTBopa TpuioHa by

7. JlaboparopHas pabota «[IpuroroBienue u cranaapTU3alys pacTBopa HUTpara cepedpar

8. JlabopartopHas pabora «OnpeseneHne KOHIICHTPAIMH JKene3a B conr Mopay

CamocrosiTesibHasi padoTa: 14
1. TloctpoeHue KpUBBIX TUTPOBAHMUSL.
2. TloaroroBka OTYETOB 11O Ja0OPATOPHEIM paboTam.
IIpomMe:RyTOUHAsI aTTeCTANMS: DK3aMEH 12

Bcero uacos
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3. YCJIOBUSA PEAJIM3ALIMU JUCIUITTJIMHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY O0ece4eHH 0

Peanuzanus mporpaMMbl JUCHUIUIMHBL TPEOYeT HATHUYUS y4eOHOTO KaOuHeTa.
OO6opynoBanue y4eOHOTro KaOuHeTa: y4eOHbIE CTOJBI, CTYJIbSI, MEJIOBast TOCKA.
TexHuueckue cpencTBa 0Oy4eHUs: MEPeHOCHAs MPEe3eHTAIlMOHHAs TEXHUKA (KOMITBIOTEP

C 1ocTyroM B MIHTepHET, mPOEKTOp, IKPaH).

XapakTepUCTUKHU MPOTPAMMHOI0 00ECIICUCHUS

Ne HaunmenoBanune PexBusuthl orosopa KonnuectBo Cpox okoHYaHHS
n/n MIPOrPaMMHOTO MPOAYKTA MIOCTAaBKH JMLICH3UH JICWCTBHS JINIICH3UH
1 OC WINDOWS KonTpakT Ne 62- HEOTpaHUYEHHO O6eccpodHo
645A/2013 ot
02.12.2013
2 [Taker oQUCHBIX mpOTrpaMMm KonTpaxt Ne 28- HEOTPaHUYEHHO 12 mecsiueB
Microsoft Office 355A/2020 ot (exerosHoe NpOJIeHNE
B cocrage: 26.05.2020 MOJMHUCKH C TIPaBOM
® Word nepexoja Ha
@® Excel O0OHOBIEHHYIO BEPCHIO
@ Power Point MpOJLyKTa)
@ Outlook
@® OneNote
@ Access
@ Publisher
@ InfoPath

3.2. UudopmanuonHoe odecrieyeHmne

NudopmanmonHoe oOecrieueHne OOyUYEHHUSI COJIEPKUT TepedeHb pPEKOMEHIYEeMBIX

y‘Ie6HBIX W3JIaHUI OCHOBHOM U JOIOJHUTEIIHFHOM JINTCPATYPHI.

1.

OcHoBHasi IMTEepaTypa
Huxwutnna, H. I. Anamuruueckas XuMusi : y4eOHHK M TPAKTUKYM JUISI CPEIHETO
npodeccuonansHoro oobpazosanusi / H. I'. Hukutuna, A. I'. bopucos, T. . Xaxanuna ;
mox penakmuedn H. I'. Hukwutunoit. — 4-e wm3pg., mepepab. m mom. — MockBa
WznatensctBo KOpaiit, 2023. — 394 c¢. — (IIpodeccuonanproe obpazoBanue). — ISBN
978-5-534-01463-1. — Texkct : anexTpoHHbIi // OOpa3oBatenbHas miatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/511555.
[TonxopeiToB, A. JI.  AHamutmyeckasd xumusa. OKHCINTEIbHO-BOCCTAHOBUTEIBHOE
TUTPOBaHUE : yueOHOE Mmocodue I cpeiHero npodeccuoHanbHoro oopazosanus / A. JI.
[ToaxopsiToB, JI. K. Heynaunna, C. A. llItua. — Mocksa : U3mgarensctBo IOpaiit, 2022.
— 60 c. — (IlpodeccuonanbHoe obpazosanue). — ISBN 978-5-534-00111-2. — TexkcrT :
anekTpoHHbld  //  OOpasoBarenbHas 1atdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/492319.

JdomostHuTeIbLHAS JIUTEPATypPa
Anekcannposa, J. A. AHaimuTudeckas xumusg B 2 kHurax. Kuura 2. Pusuko-

XMMUYECKHEe METOIbl aHaiu3a : YYeOHMK U TPaKTHUKyM IS CPEIHEro
npodeccuonansHoro oopasosanus / 3. A. Anekcanapona, H. I'. 'aliqykoBa. — 3-e u3n.,
ucnp. ¥ jgon. — MockBa : MWzparensctBo IOpaiit, 2023. — 344 c. —
(ITlpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-10946-7. — Tekcr

anekTpoHHbI  //  OOpasoBarenbHas minatgopma  HOpaiir  [caiitr]. —  URL:

https://urait.ru/bcode/511620.



2. AnexkcanzmpoBa, D. A. Amnamutuueckas xumus B 2 kHurax. Kuura 1. Xumudeckue
METO/BI aHaJIn3a y4eOHUK U TPaKTUKyM JJsi CpedHero mnpodeccruoHalbHOTO
oOpaszoBanus / J. A. Anekcanzaposa, H. I'. TaiinykoBa. — 3-e u3a., ucop. u J0m. —
Mocksa : U3narensctBo IOpaiit, 2023. — 533 ¢. — (IIpodeccrnonansnoe obpazoBanue).
— ISBN 978-5-534-10489-9. — TekcT : anekTpoHHbIi // OOpazoBaTenbHas miaThopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/511621.

3. bopucos, A. H. Ananutndeckas xumus. PacueTsl B KOTMUECTBEHHOM aHAIN3E : yUYCOHUK
U MPaKTUKYM JJI cpeHero npodeccruonaibHoro odpaszosanus / A. H. bopucos, U. 0.
TuxomupoBa. — 3-e¢ u3f., ucnp. u gon. — Mocksa : U3narenscrBo Opaiit, 2023. —
146 c. — (IIpodeccuonanbuoe odbpazopanue). — ISBN 978-5-534-13828-3. — Texkcr :
anekTpoHHbI  //  OOpasoBarenbHas 1iatdopma  IOpaiit  [caiir]. URL:
https://urait.ru/bcode/513280.

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI

Kontponb # oOLeHKa pe3yJbTaTOB OCBOEHUS  JUCUUIUIMHBI  OCYILIECTBIISETCS
MPEINOoJaBaTeieM B MPOILECCE MPOBEACHUS YCTHOTO W MUCBMEHHOTO OINpPOCa, TECTUPOBAHUA,
JEMOHCTpAllUd YMEHUI ¥ HaBBIKOB MPHU BBHIMNOJHEHHH TMPAKTUYECKUX paboT, a TaKxke
BBITIOJIHCHHS O0YyJAIOIIMMUCS WHIUBUTyIBHBIX 3aJJaHUN U CUTYaIlMOHHBIX 3a71a4.

PesynbpTatel O00yueHUS pacKpBHIBAIOTCS 4Yepe3 YCBOSHHBIC 3HAHUA W TPUOOpPETECHHBIC
YMEHUS ¥ HaBBIKM, HarpaBieHHbIe Ha ¢GOpMHpOBaHHE OOMMX U MPOGeCcCHOHATHHBIX
KOMIICTCHIIUH.
Pe3y.11|)TaT1>1 Oﬁy‘leﬂl/lﬂ

@opMbI 1 METO/IbI KOHTPOJISI
OLICHKH Pe3yJIbTATOB 00y4eHHs

Kpurepuu ouenku

YmMmenus:

BBIOMpaTh cHocoObl peeHust | - JlemoncTpupyer ymenus: noadupars | KonrpombHas paborta. YcTHBIN

HeO6XOHI/IMOﬁ JJIs BBIITOJIHCHUA

00II1eYET0OBEUECKUX LIEHHOCTEMN.

HeO6XOﬂI/IMI>Ie JJI1 UBMEHCHHS CKOPOCTHU

3ama4 MpOoPECCHOHATBHON | aHATUTHYCCKONW PEAKIMA U PaBHOBECHS
JIEeATENBHOCTH. 00paTUMBIX pEaKIUi; PaCCUUTHIBATH
HHaHI/IpOBaTI) nu peaHI/BOBbIBaTI) KOH]_[eHTpaI_II/IIO HOHOB B paCTBOan
COOCTBEHHOE Cc1abBIX ¥ CHJIBHBIX 3JIEKTPOJIHTOB,
poeCCHOHATIBHOE U | MPOBOAUTH OCaXKJIeHHE HOHOB;
JIMYHOCTHOE Pa3BHUTHE. MPOBOAUTH APOOHOE OCAKIACHHE HOHOB,;
pabotath B KOJUIEKTHBE H | ONPEIENAThH CTENeHb HACHIIEHUS
KOMaH/Ie, 3¢ (GeKTUBHO | pacTBOPOB; MpPOBOIUTH pacueT pH
B3aUMO/ICHCTBOBATH Cc | pacTBOPOB  CHWJIBHBIX W cla0BIX
KOJIIEraMH, PYKOBOJICTBOM, | 3JIEKTPOJIMTOB; IPOBOIAMTH PACUYCTHI C
KJIMEHTaMH. LENbI0  TPUTOTOBIEHUS  Oy(epHbIX
OCYIIECTBISTH YCTHYIO u | pacTBOpOB;

MUCbMEHHYI0 KOMMYHHKAIMIO | pacCUUTHIBATH KOHIICHTPAIHIO
HA TOCYJAapPCTBEHHOM SI3bIKE C | KOMIUIEKCHBIX HOHOB B  PacTBOpe
Y4ETOM 0COOEHHOCTEN | KOMILTEKCHO#M COITH; MIPOBOAUTH
COLMANIBHOTO W KYJBTYPHOTO | Ka4eCTBCHHBIN aHaJIn3 KaTHOHOB,
KOHTEKCTA. MPOBOJUTh  KAYECTBCHHBIA  aHAIW3
HpOSIBJ'[HTI) Fpa)K}IaHCKO- AHUOHOB, BBI6I/IpaTI) OHTHMaHLHBIﬁ
HanI/IOTI/I‘-IeCKy}O IIO3UIHIO, MCTOA aHaJin3a, HpOBO}II/ITL pacqubl,
JIEMOHCTPUPOBATh OCO3HAHHOE | HEOOXOIUMBIE JUTSE BEITIOJTHEHHS
[TOBECHHE Ha OCHOBE | I'paBUMETPHUYCCKOrO aHam3a,;
TPAMIIUOHHBIX [POBOUTH TPABUMETPUUYCCKUN aHAIH3

OpraHnu4eCKUux u HCOPraHN4YCCKUX

COJICICTBOBATh  COXPAaHEHMIO | BEIIECTB; NMPOBOJUTH METPOJIOTHYECKYIO
OKpy>Karolen cpensbl, | 00paboTKy JIaHHBIX; BHIOMpATh
pecypcocOepeeHHIo, ONTHMAJIbHbIH METO/T

3amaq npoecCHOHANBHON | yCIIOBUSI IpOBEAEHHS KadecTBEHHOro | ompoc. JlabopaTopHas paboTa.
JIESITEIbHOCTH, NPUMEHUTEIBHO | aHanm3a B COOTBETCTBUH ¢ | Ox3amen

K Pa3IMYHBIM KOHTEKCTaM. qyBCTBUTEIBHOCTHIO u

OCYIIECTBIISATH ITOUCK, aHATIHU3 U | cHenn(pUIHOCTHIO AHAJTMTHYECKUX

MHTEpIIpeTanuio HH(pOpManuy, | peakuuii; moaoupaTh yCIIOBUS,




3¢ ¢PeKTHBHO [eHCTBOBaTH B
Ype3BBIYAHBIX CUTYaLUX.
UCIIOJB30BAaTh cpencTea
(GU3NYECKOH  KyIbTYpBl  JUIs
COXpaHEHHS M  YKpEeIUICHHs
3I0POBBS B npouecce
podeCCHOHATBHON
JACATCIBHOCTH U TNOAACPKAHUSA
HE00X0IUMOTO YpOBHS
(busmueckoit
HOATOTOBJICHHOCTH.
UCIIOB30BAaTh
MH(OPMALMOHHBIE TEXHOJIOTHU
B npodeccruoHaNbHON
JIeSITEIIbHOCTH.
MOJIb30BATHCS
po¢eCCHOHATBFHOMN
JIOKyMeHTauuen Ha
rocyIapCTBEHHOM u
HWHOCTPaHHOM SI3BIKE.
paboTath C  XUMHYCCKHUMH
BEIIECTBAMH M 000pyIOBaHHEM
¢ COOJIONEHHEM OTpPAaCIEBBIX
HOPM u 9KOJIOTMYECKON
0€30IacHOCTH.
-OLICHHUBATh COOTBETCTBHE
METOJMKH 33/ladyaM aHajm3a I0
JMATa30Hy U3MEPSEMBIX
3HAYEHHH U TOYHOCTH.
-BBIOMpATh  ONTHMAJbHbBIC
METO/Ibl aHANN3A.
IIOArOTaBJIMBATH pCarcHThl,
MaTepHabl u PacTBOPBI,
HEOOXOAMMBIE I aHAIM3a.
00CITy)XKUBaTh u
9KCILTyaTHPOBATh
nabopaTopHoe 00OpYJIOBaHUE,
UCTIBITaTeNbHOE 000pyIOBaHHE
U CPEJICTBA U3MEPEHUSI XUMUKO-
AHATUTHUYECKHX JIAOOPaTOPHA.
NPOBOJMUTH KAaYeCTBEHHBIH H
KOJIMYECTBEHHBIH aHAIN3
HEOPraHWYECKHX u
OpraHNYeCcKuX BEILECTB
XMUMHYECKUMH U (HU3HKO-
XMMHUUYECKHMH METOJIaMH.
MPOBOAUTH  METPOJOTUYECKYIO
00paboTKy pe3yJbTaToB
AQHAJIN30B;

THTPHUMETPHIECCKOTO aHaNM3a;
OPOBOANTH  pacdeT  KOHLCHTPALMH
pacTBOpa; IMPOBOAUTH HPHTOTOBIICHHE
pacTBOPOB M PEaKTHBOB; IPOBOAUTH
TUTPUMETPHUYCCKUHA aHAITH3
OpPraHMYecKnX M  HEOPraHUYECKUX
BEHICCTB pas3/IMYHbIMU  METOAAMU H
crocobamu; MIPOBO/IUTH pacuer
Ppe3ysbTaToB THTPHUMETPHIECKOTO
aHam3a.

3HaHusa:

MPaBUIT XpaHeHwUsl,
UCTIONIb30BAHMS,  YTHIM3AIMA
XUMHUYCCKUX peaKTI/IBOB;

OCHOB METOOB KayeCTBEHHOI'O
aHam3a,;

YCIIOBUM [IPOBEIEHUS
AQHAINTUYECKHUX PeaKIHii;
OCHOBBI AQHAITUTHYECKOH

KJaccu(UKaIy HOHOB,;

3aKOH JICHCTBUS Macc;

Teopus 3JEKTPOJIUTUYECKON
JIMCCOITHALINY;

- JlemoHCTpHpyeT 3HaHMA: TPaBUI
XpaHEeHHUs, UCIIOIb30BaHUSA, YTHIN3ALNU
XAMHWYECKMX  PEaKTHBOB;  METOJOB
KayeCTBEHHOTO  aHalW3a;  YCIIOBHH
MIPOBEJCHUS AHATNTHYECKUX PpEaKmuii;
AHATUTHYECKON KIacCH(UKAIMK HOHOB;
3aKOHa  JAEUCTBHS ~ MacC;  TEOpHH
IIEKTPOIUTHUECKON JIICCOLIMAIINH;
KHCJIOTHO-OCHOBHBIX CBOWCTB BEILECTB;

cocoboB  pacuera pH  pacTBOpOB;
XapaKTCpUCTUK KOMIIJIICKCHBIX
COCIIMHEHUI; Ccroco0OB OOHApPYIKEHUs

KontponbHass pabota. YCTHBIN
ompoc. JlaGoparopHast pabora.
DKk3amMeH
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KUCJIOTHO-OCHOBHBIX ~ CBOWCTB
BEILIECTB;

C1oco6oB pacuera pH
pacTBOpOB;

XapaKTEPUCTUK  KOMIUIEKCHBIX
COEJIUHEHU;

croco6oB oOHapyKeHHsI
KaTHOHOB;

croco0oB oOHapyKeHUs
AQHHOHOB.

CYUIHOCTH TI'PaBUMETPUYIECKOTO
aHaJm3a;

TEXHUKH BBITIOJTHCHUSI
IPaBUMETPHYECKOTO aHAIN3a;
OCHOBHBIX onepauuit
IPaBUMETPHYECKOTO aHAIH3a;
obmacreit TIPUMEHEHHS
IpaBUMETPHUYECKOTO aHAJIH3a;
CYUIHOCTH THTPUMETPUIECKOTO
aHaJm3a;
croco6oB
KOHILICHTPALIHH;
ImpaBujI IIPUTOTOBJICHUA
CTaHAapTHBIX u
CTaHAapTU30BAHHBIX
pacTBOpOB;

METOJIOB u croco6oB
TUTPUMETPHUECKOTO aHAJIH3A;
9TamoB  0OpabOTKM  JAHHBIX
TUTPUMETPHUYECKOTO aHAIN3a,;
METPOJIOTHUECKHX
XapaKTEPUCTUK METOMMK.

BbIpAKCHUL

KaTHOHOB,  CIIOCOOOB
aHUOHOB.

- JleMOHCTpHUpYeT 3HAHUWS: CYLIHOCTH
IPaBUMETPHUYECKOTO aHalM3a; TEXHUKH
BBIITOJTHEHHS IPaBUMETPHYECKOTO
aHaNn3a; OCHOBHBIX oreparui
IpaBUMETPUUYECKOTO aHanu3a; obnactei
MIPUMEHEHHS IPaBUMETPHYECKOTO
aHAJIN3a; CYIIHOCTH TUTPUMETPHYECKOTO
aHaAIIN3a; CIIoco00B BBIPKCHUS
KOHLCHTPALMH; TPAaBUJ PHTOTOBJICHHS
CTaHIAPTHBIX M  CTaHJAPTH30BAaHHBIX
pacTBOpPOB;  METOJIOB U CIIOCOOOB
TUTPUMETPHUECKOTO aHaIN3a; JTaIoB
00paboTKK JaHHBIX TUTPUMETPUUECKOTO
aHaNn3a; METPOJIOTHUECKHX
XapaKTePUCTUK METOHK.

oOHapyKeHUs

Baagenus:

OCHOBAMH  METPOJIOTMYECKOU
OILIEHK!U pe3ynbTaToB
KOJINYECTBEHHOT'0 XUMHUECKOTO
aHaIN3a,

IpueMaMu HHTepIpeTanun
Pe3yNbTAaTOB aHAJIN3a Ha OCHOBE
KBJIMMETPUUECKUX OLIEHOK;
METOAONOTMEN XUMHUYECKUX U
(U3UKO-XIMHICCKHX METOJIOB
aHanu3a, IUPOKO
HCIONb3YEMBIX B COBPEMEHHOMN
AHAJIUTUYECKOM NPAKTUKE;
OCHOBaMH CHCTEMBI  BbIOOpa
METOJIOB  KAaYECTBEHHOIO U
KOJIMYECTBEHHOI0 XUMUYECKOTO
aHanm3a s peeHust
KOHKPETHBIX 33/1a4.

- JIeMOHCTpHUPYET HaBBIKH BIIAJCHHUS
OCHOBaMM METPOJOTMYECKON  OIICHKH
pe3ynbTaToB KOJIMYE€CTBEHHOI'O
XUMHUYECKOI0 aHaJIN3a.

- JleMOHCTpupyeT HaBBIKM BIAJCHHUS
IIPUEMaMH WUHTEPIPETALUN PE3YIbTATOB
aHallM3a Ha OCHOBE KBAJIMMETPUYECKUX
OIIEHOK.

- JIeMOHCTpHUPYET HaBBIKH BIIAJCHHUS
METOJIOJIOTHEH XUMHYECKUX U (DU3UKO-
XUMHUUYECKUX METOJNOB aHAIU3a, UIMPOKO
HCIOJIb3YEMBIX B COBPEMEHHOMN
AQHAIUTUYECKOU ITPAKTHUKE.

- JleMOHCTpPHpYET HaBBIKH BIIAJCHHUS
OCHOBaMH CHCTEMBI BHIOOpPa METOHOB
KauYeCTBEHHOI0 M KOJIMYECTBEHHOI'O
XMMHYECKOTO aHalWM3a Al peleHHs
KOHKPETHBIX 33/1a4.

KonrponsHast paborta. YcCTHBIN
ompoc. JlaGoparopHast pabora.
Ox3aMeH

4.1. OneHoYHbIE MATEPHUAJIBI JJISl IPOBEIeHUS TeKYIleH KOHTPOJIsSI yCIIeBAeMOCTH
IIpumepul KOHMPONBLHBIX BONPOCOB U 3A0AHULL

Tema 1.1. TeopeTnyeckue 0CHOBbI KAYeCTBEHHOI0 AHAJIU3A
1. [laiiTe onpeneneHre aHAIUTUYECKOW XUMHUHU, HA30BUTE €€ MPEAMET U OCHOBHBIE 3a]1a4H.
2. [laiiTe onpe/eneHrne Ka4eCTBEHHOMY M KOJHMUECTBEHHOMY aHaIIN3Y.

3. B uem oTiiune MeToza aHaJIU3a OT METOAUKU?
4. Ha xakue TpH OCHOBHBIE TpPYIIBl JelST MeToAsl aHanu3a? [IpuBenute mpuMepsl
OMOJIOTMYECKUX METOJIOB aHAJIH3a.
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5. AHaNIUTHYECKUI CUTHAIL, €r0 CBA3b C KOHIEHTPALMEN OIPENeIsIeMOro KOMIIOHEHTA.

6. KayecTBeHHbIE aHATUTHUYECKHE XMMHMUYECKHE PEaKIMH, KaKUM TPeOOBAaHUSM OHHU JIOJKHBI
OTBEYAThH?

7. Ilepeuncnure OCHOBHBIE MPU3HAKU AHAIUTUYECKUX PEAKIUi, IPUBEAUTE IPUMEPHI.

8. JlaiiTe ompenenenue u30MpaTeIbHOCTH (CENeKTUBHOCTH). Kak Ha MpakTHKe MOXKHO U3MEHHUTH
CEJIEKTUBHOCTB?

9. YyBCTBUTEIBHOCTh AHAIUTHYECKOM XUMHUYECKOW peakiuu. AOCONIOTHAS U OTHOCHUTENIbHAs
YyBCTBUTEIbHOCTh. KakuM 00pa3oM MOXKHO MOBBICUTH UYYBCTBUTEIBHOCTh aHAIMTUYECKOU
xumuueckoi peakunn? IlpusBennre npuMepsl.

10. HaitTe onpeaeneHne OTKPbIBAEMOI0 MUHUMYMA.

11. IIpenen obuapyxenus. Ot yero oH 3aBucUT? Kakue mpuemMbl U METOJbI HCTOIB3YIOT JUIS
oOecrnieueHns HU3KHUX MpeieloB OOHapyKeHus?

12. TlpuBenute mnpuMepsl OOIIMX, TPYMIOBBIX, CEIEKTUBHBIX U CIEUU(PUYECKUX pearcHTOB.
MosxeT 11 peareHT ObITh OJHOBPEMEHHO U OOIIKUM U TPYTMIIOBLIM?

13. Hanumute ypaBHEHHUS] aHATMTHYCCKUX XUMHUYECKHX pPeakiuii JaHHbIX KaTrnoHoB NH,4', K7,
Ca*, Ba*, Pb*", Zn**, AI’*, Mn*", Fe*", Fe*", Co*", Ni*, Cu*" ¢ 00mmumMu peakTuBamHy.

14. IlpuBeuTe NpUMeEphl YaCTHBIX aHAJTUTHUECKUX XUMUYECKUX PEAaKLU Ul UHIUBUIYaIbHBIX
katroHoB NH,', K*, Ca*", Ba*", Pb*', Zn**, AI**, Mn*', Fe**, Fe**, Co*", Ni**, Cu*".

15. Hanumure ypaBHEHHs AHAIMTHYECKUX XMMHYECKUX peakumii annonos CI, NOsy, SO,
CO;%, PO4* ¢ 06muMu peakTHBaMu.

16. IlpuBeauTe mpuUMepbl YACTHBIX AHATUTHYECKUX XMMUYECKMX peakuuid juist aHnoHoB CI,
NO3_, SO42_, CO32_, PO43_

17. C NOMOIIBIO aHAIUTHYECKUX PEAKTHBOB M PEAreHTOB pasleiure cMech kathnoHoB Co’™ u
Fe’", u JoKa)uTe NpUCYTCTBHE KaXI0r0 KATHOHA C TIOMOIIBIO KAYECTBEHHBIX PEAKIIMIA.

18. Kak 1oka3aTh ¢ NOMOIIBIO AaHATUTHUECKUX XMMHUYECKUX PEAKLIHUH MPUCYTCTBUE KaxKAOIO
aHMOHA ¥ KaTHOHA B CyXOM cMecH cyib(aTa MeIu U XJIOpHUaa Mapratua.

19. Paccuuraiite oTkpbIBaeMblii MuHEMyM SO,*-moHOB mo peakiuu ¢ BaCl,, eciom
MUHUMAaJbHBI 00beM aHanmu3upyeMmoil mpoOwl cocraBiser 1,00 mi, a peakuuio yaaercs
BBIIOJHUTE B 5,6 107°M pactBope Fey(SO,);

20. Kaxue hakTopsl BIUSIOT HA pACTBOPUMOCTD OCAJIKOB.

21. Paccumraiite pactBopumocth CaC,Os; B JIUCTHIUIMPOBAHHOW BOJAE, MOBBICUTCA JIH
pactBopuMoOcTh ocamka B pactBope 0,100 M HCL (Ka=5,610°, Ka,=5,410->,Ks
(CaC,04)=2,3'10").

22. Paccumraiite pH pactBopa, nomyudeHHoro cmemenueM 100,00 ma 0,2500 M pactBopa
kapbonara Hatpus u 100,00 mim 0,5000 M comsHol kmcnotel. (Kal(H.CO3)=4,5107, Ka,
(H,CO5)=4,8'10").

23. Yem 00yCIOBIEHO CXOJICTBO aHAIMTHYECKHX CBOMCTB KatnonoB NH," u K'? Kakum o6pazom
B pacTBOpE MOXKHO 0OHApYUTh KaTHoHBI K™ B pucytcTBuu katrnonoB NH4™? OTtBer obocHyiiTe.
Hanmmnre ypaBHeHUS peakuil.

24. Paccuuraiite 3HaY€HHE PEATBHOTO MOTEHIHMaNa i cucreMbl MnO, + 8H™ + 5S¢ «» Mn®* +
4H,0O npu pH=1, ecnmu KoHLeHTpamuu paBHOBeCHBIX (GopM [MnO,]=[Mn*]=1M, E°MnO,
+8H/Mn*" +4H,0 =1,51 B.

25. PaccuuraiiTe 3HaUY€HHE PEANBLHOTO MOTEHIHMANa i cucteMbl MnO, + 8H' + 5S¢ «» Mn*" +
4H,O npu pH=2, ecnu KOHLEHTpaluu paBHOBECHBIX (GopM [MnO,]=[Mn*]=1M, E’MnO,
+8H/Mn*" +4H,0 =1,51 B.

26. Paccuuraiite 3HaY€HHE PEATBHOTO MOTEHNHKaNa i cucteMbl MnO, + 8H™ + 5e¢ «» Mn®* +
4H,0O npu pH=3, ecnmu KoHLEHTpamuu paBHOBeCHBIX (GopM [MnO,]=[Mn*]=1M, E°MnO,
+8H/Mn** +4H,0 =1,51 B.

27. PaccuuraiiTe 3HaUY€HHE PEANBLHOTO MOTEHNIHMANa s cucteMbl MnO, + 8H' + 5S¢ «» Mn*" +
4H,O npu pH=4, ecnu KOHLEHTpaluu paBHOBeCHBIX (GopM [MnO,]=[Mn*]=1M, E’MnO,
+8H/Mn*" +4H,0 =1,51 B.
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28. Paccuuraiite 3HaYE€HHE PEANBHOTO MOTEHNHKaANa i cucteMsl MnOy + 8H™ + 5e¢ «» Mn®* +
4H,0O npu pH=5, ecnmu KOHIEHTpamuu paBHOBeCHBIX (GopM [MnO,]=[Mn*]=1M, E°MnO,
+8H/Mn*" +4H,0 =1,51 B.

29. PaccuwraiiTe 3Ha4Ye€HHME PEATBHOTO IOTEHIMana s cucreMbl Ag'/Ag’ B mpuCyTCTBUM
XJIOpU/Ia HATPUs, €CIM KOHIEHTPAIllMM BCEX KOMIOHEHTOB paBHbl 1M, E’ Ag/Ag’=0,80 B,
Ks(AgCl)=1,7810".

30. Paccuuraiite 3Ha4YeHHE pPeEAJBLHOrO MOTEHNHMana st cucreMbl Ag'/Ag’ B mpucyTcTBUM
OpoMHIa HATPHUs, €CIM KOHIEHTPAllMH BCEX KOMIOHEHTOB paBHbl 1M, E° Ag"/Ag’=0,80 B,
Ks(AgBr)=5.3-10"°.

31. PaccuuraiiTe KOHCTaHTy pPaBHOBECHUS U OICHUTE TJIyOMHY IPOTEKAaHUs Ipoliecca IS
peakuuu: Ti*" + Cr,O7” + 14H" < TiO* +2Cr’* + 7TH,0, E°Cr,O,*+ 14H"/2Cr’* +7H,0 =1,33 B,
E® Ti*/Ti**=0,09 B, KOHLIEHTpalMK BCEX KOMIIOHEHTOB paBHbI 1M,

32. PaccuuraiiTe KOHCTaHTy paBHOBECHS M OICHHTE TJIyOMHY NpPOTEKaHUs mpolecca s
peakiuu: CuS + NOy + 4H" < Cu*" +S+NO + 2H,0, E°Cu**+S/CuS =0,60 B, E’ NOs
+4H/NO+2H,0=0,96 B, KOHIIEHTpaluK BCEX KOMIIOHEHTOB paBHbI 1 M.

33. PaccuuraiiTe KOHCTaHTy pPaBHOBECHUS U OICHUTE TJIyOMHY IPOTEKAaHUs Ipoliecca JUIs
peakiun: HgS + NO; + 4H® < Hg* +S+NO + 2H,0, E°Hg*+S/HgS =1,04 B, E° NOs
+4H'/NO+2H,0=0,96 B, KoHIIeHTpauy BCEX KOMIIOHEHTOB paBHBI 1 M.

34. PaccuuraiiTe KOHCTaHTy paBHOBECHS M OICHMTE TJIyOMHY NpOTEKaHUs mpolecca s
peakiun: H,S + NO; + 2H" < S+NO, + 2H,0, E°S+2H/H,S =0,17 B, E’ NOy
+2H"/NO,+H,0=0,77 B, KOHIIEHTpAI[K BCEX KOMIOHEHTOB paBHbI 1 M.

35. PaccuuraiiTe KOHCTaHTy pPaBHOBECHUS U OICHUTE TJIyOMHY IPOTEKAaHUs Ipolecca IS
peakmuu: Cu + NO; + 2H" « Cu*+NO, + 2H,0, E°Cu*/Cu =0,15 B, E’° NO;y
+2H'/NO,+H,0=0,77 B, KOHIIEHTpAI[MK BCEX KOMIOHEHTOB PaBHBI 1 M.

36. PaccuuraiiTe KOHCTaHTy paBHOBECHS M OICHHTE TJIyOMHY NpPOTEKaHUs mpolecca s
peakiun: S* + Cr,07 + 14H" < S+2Cr’* + 7TH,0, E°Cr,O/*+ 14H7/2Cr" +7H,0O =1,33 B,
E°S+2H"/S*70,17 B, KOHIIEHTpALMH BCEX KOMIIOHEHTOB PaBHBI 1 M.

37. PaccuuraiiTe KOHCTaHTy pPaBHOBECHUS U OIEHUTE TJIyOMHY IPOTEKAaHUs Ipolecca IS
peakiu: 2Cl° + MnOy4 + 8H" <> Cl, + Mn** + 4H,0, eciti KOHIEHTPALMH BCEX KOMIOHEHTOB
paBubl 1M, E°MnO,+8H"/Mn*" +4H,0 =1,51 B, E°Cl,/2C1 =1,39 B.

38. PaccuuraiiTe KOHCTaHTy paBHOBECHS M OICHMTE TJIyOMHY NpPOTEKaHUs mpolecca s
peakiun: 2I° + MnOy + 8H" < I, + Mn*" + 4H,0, ecin KOHLIEHTPAllMK BCEX KOMIIOHEHTOB
pasubl 1M, E°'MnO,+8H/Mn** +4H,0 =1,51 B, E°L,/21' =0,54 B.

39. PaccuuraiiTe KOHCTaHTy pPaBHOBECHUS U OICHUTE TJIyOMHY IPOTEKAaHUs Ipoliecca JUIs
peakiun: CH;OH + MnOs + 2H® < H,CO; + Mn* + 2H,0, eciau KOHIEHTpAIMU BCEX
KOMIIOHEHTOB paBHBI 1M, E°MnO,+8H"/Mn** +4H,0 =1,51 B, E°H,CO;+6H"/CH;OH+2H,0
=0,04 B.

40. PaccuMTaliTe 3HauY€HWE pEANBHOrO IOTeHIMaNa s cucrembl Fe’'/Fe’” B mpucyrcrBum
[MaHWJa Kajus, BCTYMAIOMIEr0 B PpEaKIUI0 KOMIUIEKCOOOPa30BaHUS C OKHMCJICHHOM U
BOCTAHOBJICHHON (pOpMaMHM, €CIM KOHIIEHTpanumu paBHOBecHBIX (opm [Fe*']=[Fe*]=1M, E°
Fe’*/Fe*=0,77 B, B(Fe(CN)s")=10"", B(Fe(CN)s"H=10*

Tema 2.1. 'paBuMeTpuyeckuii U 00beMHBIN aHATU3

1. KonnuecTBeHHbIN aHAIN3. TUTPUMETPUUECKUE METO/IbI aHAIU3A.

2. [lepeuncaure TpeOOBaHUS, PEABIBIIEMbIE K XUMUYECKOW PEaKIui B TATPUMETPUH.

3. [Jalite ompeneneHue NEPBUYHOTO M BTOPUYHOIO cTaHaapra. M3 kakux BemIECTB MOYXKHO
IIPUTOTOBUTH NTEPBUYHBIN CTaHIApPT?

4. ®akTophbl, BIUAIOIIME HA CKAUOK TUTPOBAHMUS.

5. CnocoOsl (pukcan KOHEYHON TOYKU TUTPOBAHUS, IPUBECTH MPUMEPBI.

6. [IpaBuiio BEIOOpa HHAKMKATOPA [T KUCIOTHO-OCHOBHOTO TUTPOBAHMS.

7. TrIbl THAMKATOPHBIX MOTPEIIHOCTEN.

8. Haiigure COOTBETCTBHE MEXIy ONpEACNSEeMBIMH BEIIECTBAMU M CIIOCOOAMHU KHCIIOTHO-
OCHOBHOT'O TUTPOBAHHUS
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1. BaCOs; a) TNpsMOE TUTPOBAHUE

2. NH.CI b) oOparHOe TUTpOBaHME

3. H.SO, C) TUTPOBAHME METOJIOM 3aMEILECHUS

d) peBepcuBHOE TUTPOBAaHHE

9. Paccuwmraiite kommuectBo HCI B Mi1. (u.1.a.) ¢ koHneHtparwmeit 34.18% (mac.) u p = 1.17 r/m,
KOTOpoe HeoOxo1uMo B3ATh Ais mpurotosienus 0,5 1 0.05M pactsopa HCL.
10. B mpucyTtcTBUM MHAMKaTopa (peHondTarenHa Ha TUTPOBAHHE ATUKBOTHOM vactu 10 M
pactBopa NaOH + Na,CO; uspacxogosano 14,00 mn 0,1M pactBopa HCI, a Ha TuTpOBaHue
TaKOM K€ AIMKBOTHOM 4acTHU B MPUCYTCTBUM MHAMKATOpPa METWJIOBOTO OpaHkeBoro — 22,00 mn
pactBopa HCI. Paccunraiite conepxanue KOMIIOHEHTOB CMECH B PacCTBOPE.
11. Kakoil cocraB pacTBOpa B TOYKE 3KBUBAJIEHTHOCTH NIpHU TUTpoBaHMM pactBopa H3PO,
pactBopom NaOH c uraukaTtopom denondranenrom (p7 = 9)?
12. Kakue TpeGoBaHuUS NMPEABABISIOT K XUMUYECKHM PEAKIIUAM B KOMITJIEKCOHOMETPUN?
13. ITouemy D/ITA npenMyIeCTBEHHO UCTOIB3YETCA B KOMIUIEKCOHOMETPUYECKOM aHanu3e?
14. Bo160p ycinoBUiA KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHHUSL.
15. YcnoBHas KOHCTaHTa KOMITJIEKCOOOpa30BaHUs, €€ MPAKTHIECKOE 3HAUCHUE.
16. Ilouemy mnpu NpPOBEAECHHWH THUTPOBAHMS CIENYET CTPOTO MOAJAEPKHUBATH ONPEICICHHYIO
Bennuuny pH?
17. KpuBasg KOMIUIEKCOHOMETPUYECKOIO TUTPOBaHUA. (DaKTOpbI, BIMSAIONIME Ha BEIMYUHY
CKa4yKa TUTPOBAHMS.
18. MeTtamionHAUKaTOPBI, X CTPOEHUE U IPUHLIUI ACHCTBHSL.
19. IIpaBuno mogdopa METALTIOMHANKATOPA.
20. B xakux ciyyasx NPUMEHSIOT CIIOCOOBI MPSIMOT0, 0OpaTHOTO TUTPOBAHUS M TUTPOBAHUS IO
3aMEeCTUTEINIO B KoMIUIekcoHoMeTpun? [IpuBeanTe mpuMepsl U CXeMmy pacyeTa.
21. Kak MOBBICUTB CEIEKTUBHOCTh KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUA?
22. Tlpemnoxure Crnocod KOMILIEKCOHOMETPUYECKOTO OIPEACIEHHs: a) HOHOB Mg®™ B
npucyrcteun Ca*'; 6) nonos Fe’™ B npucyrcreumn Fe’”; 8) nonos AI’* B nmpucyrctum Ni*™.
23. PaccuuTaiiTe TEOPETHMYECKYH0 HABECKY OKCHJAa IIMHKA JJI1 YCTAHOBIICHHS XapaKTEPHCTHK
~0,025M pactBopa D/ITA, 4T0OBI Ha €e TUTPOBAHHUE IOCIEe PacTBOpeHHs pacxomoBanochk 10,00
MJI 3TOTO pacTBOpa.
24. Ha ocHOBaHMM pacyeTa 3HaYeHUH YCIOBHBIX KOHCTAHT ycroiumBoctu (/gf’*") onpenenure
yCIOBHSL ~ KOMILUIEKCOHOMeTprueckoro TurpoBanust kenmeza (III). Iloctpoiite rpaduk
3aBucuMmocT [gf**" kommuekconarta sxenesa (III) or pH pacrBopa. Ha rpaduke ormersre
obsacTh 3HaueHUil pH pacTBOpa, B KOTOPOH BO3MOXKHO TUTpoBaHUE (ApHps), 1 onTHMaIbHOE
3Hauenue pH (pHom).
25. OcaaurenbHOE TUTPOBAHUE, CYIIIHOCTh METO/IA.
26. Knaccuduxaius METOJ0B OCaIUTEIBHOIO TUTPOBAHUS 110 IPUMEHIEMOMY TUTPAHTY.
27. HauKaTophl, IpUMEHsIeMbIE B OCaIUTEIbHOM TUTpoBaHUHM. [IpaBuino nogbopa uHaMKaTOpA.
28. HaBecky TtexHmueckoro xyopuaa Oapusi maccoir 8,000 r pacTBopwiIM B MEpHOW KoiOe
oowemoMm 100,0 mi. Ha tutpoBanue 25,00 M1 moIydyeHHOTO pacTBOpa u3pacxomoBayu 21,65 mu
pactBopa HuTpara cepebpa (7(AgNO;) = 0,008048 r1/mu.) Omnpenenure MacCOBYHO OO
npumeceii (%) B TeXHUUYECKOM o0pasIie.
29. KakuM OTIMYUTENBHBIM MPU3HAKOM 00JaJAal0T OKUCIUTEIbHO-BOCCTAHOBUTEIBHbIE
peakiuu? IlpuBenure KOHKPETHBIH NpUMEp M HA30BUTE OKHCIMTEIbHO-BOCCTAHOBUTEIBHYIO
napy.
30. Mepa OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM CITIOCOOHOCTH COEAMHEHHUS.
31. [aiiTe onpeneneHue CTaHIAPTHOTO OKUCIIUTEIbHO-BOCCTAHOBUTEIHHOTO TTOTeHIMANIA. B uem
OTJIMYME CTaHJIaPTHOTO MOTEHIIMAJIa OT PeasbHOro?
32. Kakue ¢akropbl BIHAIOT Ha BEIMYMHY PEAJBHOTO OKHCIUTEIbHO-BOCCTAHOBHUTEIHLHOTO
noTeHImana?
33. KpuBasi OKHCIUTETHHO-BOCCTAHOBUTEIHHOTO THUTPOBAHUS, pacdyeT U ocoOeHHOcTH. Kakwme
(haKkTOpBI BIMSIIOT HA XOJ1 KPUBOK?
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34. Kakum cnocoOoM MOXHO 3a(pMKCHPOBaTh KOHEYHYIO TOUKY TUTPOBAHUSA B OKHCIUTEIHHO-
BOCCTAaHOBUTEIHLHOM TUTPOBaHUH, IPUBEAUTE KOHKPETHBIE IPUMEPBHI.
35. Kakne nHAMKATOPBI UCIIOIB3YIOT B OKHCINTEIBHO-BOCCTAHOBUTEILHOM TUTPOBAHNN ?
36. [IpaBuna BpIOOpa MHIWKATOPA B OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX METO/IaX TUTPOBAHMS.
37. Kakum TpeOOBaHUSAM JOJDKEH OTBEYAaTh TUTPAHT IS MPUMEHEHHS B OKHCIUTEIbHO-
BOCCTAaHOBUTEIHLHOM TUTPOBAaHUU?
38. Ilepeunciaure yCTaHOBOYHBIE BEIIECTBA, KOTOPbIE MOXHO MCIOJNB30BaTh  JUIA
CTaHJapTHU3al[MK PACTBOPA MepMaHraHara Kajius U THocylbdara Hatpus. Hanumure ypaBHeHUs
IIPOTEKAIOLIUX PEAKIIUH.
39. OnpeneneHue OKHCIUTENEH, BOCCTAaHOBUTENIEH, BEIIECTB, HE O0JIaIalOIIMX OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIMM ~ CBOMCTBAMM  METOJOM  II€PMaHraHaTOMETPUH,  HOJOMETpUH,
xpomatoMeTpuu. [IpuBennte ypaBHEHUS] XUMUYECKUX PEAKIU U pacyer.
40. Jlns cTanmapTU3alMy pacTBOpa MEpPMaHraHaTa Kajlus UCHOJIb3YIOT PacTBOP YCTAHOBOYHOIO
BEIIECTBAa OKcayiara amMmMoHHs. Paccumraiite, kakyro Maccy HaBecku Na,C,OsH,O neobxomaumo
B3SITh JJISl CTaHAAPTU3ALMHU, YTOOB! MpUroToBuTh 100 MIT pacTBOpa ¢ KoHUeHTparuen 0,025 H.
41. BeumcuTe 3Ha4eHUE PEalbHOro MOTeHIMana 1 cucreMbl MnOy + 8H + 5e <> Mn®" +
4H,O npu pH=4, ecnu KOHLEHTpauu paBHOBECHBIX (GopM [MnO,]=[Mn*]=1M, E’MnO,
+8H/Mn** +4H,O =1,51 B. Ilpu kakoii BenmuumHe pH mnpeamodTHTensHEH NPOBOAMTEH
TUTpOBaHuE?
42. PacueT KOHCTaHTBhl PAaBHOBECUS OKHMCINUTEIbHO-BOCCTAHOBUTENIBHON peakiuu. PaccunraiTe
KOHCTaHTY pPaBHOBECHUS M OLIEHUTE IIyOMHY IpoTekaHus mpouecca A peakiun: H,S + NOs +
2H" <> S+NO, + 2H,0, E°S+2H'/H,S =0,17 B, E° NO;+2H"/NO,+H,0=0,77 B, xoHIEeHTpauuu
BCEX KOMIIOHEHTOB paBHbI | M.
43. Paccunraiite cKa4OK Ha KpUBON TUTpoBaHMs npu tutpoBanuu 5 mu 0,1 H pactBopa FeSO,
0,1 1 pactBopom KMnO..
44. Nlns ompenenenus MnO, HaBecky mupomto3uta 3,2515 r obpabotasm cmechio H,SO4 u
H,C,04H,0 (macca B cmecu 0,3000 r). ITocie pacTBOpeHHs NOTYUYEHHOM pPacTBOp MEPEHECHN B
MepHyto kon0y Ha 100 M u moBenu 10 MeTku. Ha TutpoBanue 10 mur pacTBopa u3pacxoaoBasid
7,85 M1 0,015 H pactBopa KMnOy. Beruucnure nponentHoe coaep:xanue MnO, B IUPOIIO3HTE.
45. OnpenenuTte MOJSPHYIO KOHIICHTPAIIMIO CylibdaTa xene3a B pactBope ooremom 100 mut. Ha
TUTPOBAaHUE aTMKBOTHOU yacTH pactBopa (10 mu) xxenesa (II) uzpacxomosanocs 10,35 ma 0,015
H pactBopa KMnO,,
4.2. OneHo4HbIe MAaTEPHAJIBI JIS1 IPOBEACHHUS ITPOMEKYTOYHOM aTTeCTalluH
1.TouyHo wu3MepeHHBI O0BEM pacCTBOpa AHAIM3UPYEMOTO BEIIECTBA, B3ATHIA JUIsI aHAIH3a,
Ha3bIBACTCS:

1. HWnaukarop

2. Turpant

3. Hapecka

4. AnukBorta
2. BemecTBO, KOTOpO€ HCIOJNB3YIOT B KayecTBE MEPBUYHOTO CTaHAApTa, ISl JAOCTHIKCHHS
MaKCUMaJIbHOM TOYHOCTH aHajn3a JI0JKHO (BbIOEpHUTE TPU BapHaHTa OTBETA):
1. BBITh TETyYNM UM XUMUYECKN HEYCTHYHBBIM
2. IMeTp MUHMMAaJIBHO BO3MOKHYIO MOJISIPHYIO Maccy
3. UmeTh cTPOro cooTBeTCTBYIOLIEH hopMYyJie COCTAB
4. Xopomuio pacTBOpsATLCS B Bojie
5. BbITh XMMHUYECKH YUCTHIM
3. PactBOp BemiecTBa C TOYHO HW3BECTHOM KOHIEHTpAlMEd, MOCTENEHHO 00aBIsIeMbIH K
UCCIIETyeMOMY DPAcTBOPY [UIsl KOJIMYECTBEHHOIO aHallM3a COJEpXAllUXCs B HEM BEIIECTB
Ha3bIBACTCS:

1. Turpant

2. Turpyemslil pacTBOp

3. Crannpapr
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4. Bydepnslii pacTBOp
4. Beruncnenus pe3ynbTaToOB aHAIA3a B TATPUMETPUYECKOM METO/IE AHAJIN3a OCHOBAHBI:
1. Ha 3akoHe IeHlCTBYIOIIMX Macc
2. Ha 3akoHe COXpaHEHUs MacChl
3. Ha 3aKkoHe JKBHBAJICHTOB
4. Ha 3akoHe ABorajpo
5. Kakoe pacxoxaeHue 10MycKaeTcs Ipyu TUTPOBAHUH MapajuIeIbHbIX 00pa3iioB?
1. 0,5 mn
2.0,1 mn
3. 0,05 ma
4.0,01 mn
6. KommiekcoHOMeTpueln Ha3bIBAETCS METOJ] TUTPOBAHUS B KOTOPOM:
1. TUTpaHT - pacTBOp KOMIUIEKCHOM COJIH
2. TUTPAHT — ITHJICHANAMHHTETPAALETAT HATPHUS
3. OnpenenseMoe BEeEeCTBO — KOMIUIEKCHAs COJIb
4. UnqukaTop - TMMETHITINOKCUM
7. KOMIUIEKCOHOMETPUUECKUI METOJl IPUMEHSETCS B MEPBYIO OYepeab ISl KOJIMYECTBEHHOTO
ONpeEICHUS:
1. Kucnor
2. KaTtnoHnoB MerasiioB
3. lllenoueit
4. KHCIIOTHBIX OCTaTKOB
8. XpoMaTroMeTpU4YeCKUl METOJl NPUMEHSETCS B IMEPBYIO OYepenb Il KOJIWYECTBEHHOI'O
ONpeEICHUS:
1. Iuxpomara Kaaus
2. Ilepmanranara xKanus
3. Karuona xene3a(Il)
4. CepHOM KUCIOTBI
9. Peaknus, nexam@as B OCHOBE TUTPUMETPUYECKOTO METOJA aHAIM3a, U JOCTHIKCHHUS
MaKCHMaJbHOW TOYHOCTH aHalIM3a JOJDKHA OTBEYaTh CIEAYIOIIUM TpeOOBaHUSAM (BBIOEpUTE TPH
BapuaHTa OTBETA):
1. Boicokast CKOpPOCTH peaKkuuu
2. Peakuus 10/1KHA NPOTEKATH 10 KOHIIA
3. Peaknus nqomkHa OBITh HECTEXUOMETPHUHOM
4. UmeTtp y100HbIi MeTOA (PMKCHPOBAHMA KOHLA PeaKIUH
10. YkaxuTe WHIUKATOP, KOTOPHIH HEOOXOIUMO MOATOTOBUTH ISl TPOBEACHUS KHCIOTHO-
OCHOBHOT'O TUTPOBAHUS:
1. Mypexkcun
2. DOpuoxpom uepHbiii T
3. Judenunamux
4. PenoadraienH
11. Kakoil peareHT Hy»HO MOATOTOBUThH B KaY€CTBE NEPBUYHOIO CTAHJAPTA /ISl yCTAHOBIICHHUS
TUTpPA COJITHON KUCIIOTHI?
1. TerpabGopar HaTpus AeKaruapar
2. Jluxpomat Kanus
3. IllaBeneBas KHCIOTA TUTHUAPAT
4. TwunpokapOoHAT Kanus
12. JIns TpUTOTOBJICHHUS CTAHIAPTHOTO pPAacTBOpa TeTpabopaTa HATPHUS MO TOYHOU HABECKE
HY’KHO MCIIOJIb30BaTh
1. Kpyriononnyro konly
2. MepHy10 K0JI0y
3. Konby Dpnenmeiiepa
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4. Konby Bropma

13. Jlns B34TUs HaBeCKU TeTpabopaTa HATpHsl ISl MPUTOTOBIIEHUS CTaHAAPTHOTO pPAacTBOpA

HY’KHO HMCIIOJIb30BaTh

1. Texaudeckre BeCchl U GUIBTPOBAIBHYIO OyMary

2. TexHHUUECKUE BECHI U OIOKC C MPUTEPTON KPBILIKON

3. AHasIMTHYeCKHe BeChbl U OIOKC € IPUTEPTOH KPbIIIKOH

4. AHaNUTUYECKHE BECHI U YACOBOE CTEKJIO

14. Kakue pacTBOpBI, NPUTOTOBJIEHHBIE M3 YKa3aHHBIX BELIECTB, SBJISAIOTCA OyQpepHbIMU?

BriGepute Tpu BapuaHTa OTBETA.

1.CH;COOH+CH;COONa

2.NH,OH-+HCl

3.NaHCO;+ Na,CO;

4.N3H2PO4+N32HPO4

15. VYcraHoBUTE COOTBETCTBHE MEXIY CIIOCOOOM TUTPUMETPUUECKOrO OIpEAENeHUs MU
aCTBOPOM MHJMKATOPa, KOTOPBIA HEOOX0IMMO NOJATOTOBUTH JUISL €r0 OCYIIECTBICHHUS.

Cnoco0 TuTpoBaHUs Nupukarop
1.TutpoBanue pactBopa Na,B4O; pactBopoMm | A) Dpuoxpom uepHsiii T

HCI
2. TurpoBaHue HUTpara IWHKA pacTtBopoM | b) Judenmnamun
SATA
3. TurpoBanue pactBopa FeSO, pactBopoMm | B) MeTnioBblil kKpacHbIi
KQCI'207
4. TutpoBanue pactBopa Na,CO; pactBopoMm | I') MeTHoBbIN OpaHKeBbIN
HCI 10 yroiabHO#M KUCIOTHI

16. Ilpu moaroroBke OIOPETKH K THTPUMETPUUECKOMY OIIPEAETICHUIO €€ HE0OX0AUMO:

1. TmarenbHO BBICYLIUTH

2. IIpoMBITh TUCTHIUTMPOBAHHON BOJOU

3. IIpoMBITH IMCTHIIHPOBAHHOM BO/IOM, 3aTeM PAaCTBOPOM THTPAHTA

4. ITpOMBITh AUCTUIUTMPOBAHHOM BOJIOM, 3aTEM PACTBOPOM TUTPYEMOTO BEIIECTBA

17. BoiObepute aBa BEpHBIX YTBEPXKICHUS O paboTe ¢ J1a0OpaTOpPHBIM MHUKPOCKOIIOM IIPH

MIPOBEICHUN MUKPOKPUCTAIIIIOCKOITNYECKUX HCIIeI0BaHUIN

1. B maGopatopuu UCIONB3YIOT IEKTPOHHBIA CKaHUPYIOIUI MUKPOCKOI

2. Ilone3Hoe yBenMYEeHHEe MUKPOCKOIIA ONPEAEIIAETCSI BOCHOBHOM KaueCTBOM €0 3epKaja

3. Ilosie3HOe yBeJIMYEeHHE MUKPOCKOIA N03BOJIsIeT BBISIBUTH HOBBIE 1eTa/Id 00beKTa

4. K onTnyeckoili cucreMe MUKPOCKOINA OTHOCAT 00bEeKTHBbI, OKYJISPbI U OCBETUTEIbHOE

YCTPOHCTBO

18. KoHeuHy0 TOYKY THUTPOBaHHUS B KHCIOTHO-OCHOBHOM THUTPOBAaHHMU MOKHO OIPENEIUTH C

IIOMOILBIO:

1. ITonspumerpa

2. MeTannoxXpOMHBIX HHAUKaTOPOB

3. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX HHIUKATOPOB

4. C nomoms10 pH-meTpa

19. ATUKBOTHYIO YacCTh aHAJTU3UPYEMOTO pacTBOpa OTOMPAIOT C TTIOMOIIBIO

1. MepHoro muinHapa

2. llunerkn Mopa

3. MepHoii konObI

4. XMMHYECKOr0 CTaKaHa

20. BriGepute o0OpyIoOBaHHE, KOTOpoe MOTpedyercss JUis MPHUTOTOBJIEHUS CTaHAAPTHOTO

pacTBopa TeTpaboparta HATPHs MO0 TOYHOM HaBeCKe (J1Ba BapHaHTa OTBETA):

1. AHaninTHYeCKHE BeChbl

2. bropetka

3. Kpyrinononnas komnba
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4. MepHas ko102

21. Ilpu skcmnmyaranuu pH-meTpa KOMOMHMpPOBAHHBIA CTEKJISIHHBIM AJIEKTPOJ 3alperaeTcs
(BbIOEpHTE 1Ba BapHaHTa OTBETA):

1. Ucnone3oBarts B pactBopax ¢ pH Huxe 7

2. BeicymuBartsb

3. [lep>kaTh MOCTOSTHHO OIYIICHHBIM B BOJLY

4. Ucnoab3oBath B pacteope HF

22. Ilpu aKcITyaTanuy aHATUTUYECKUX BECOB HEOOXO0UMO (BHIOEPHUTE JIBa BApHAaHTA OTBETA):
1. YcranaBanBaTh Becbl HA AHTUBHOPALMOHHBIH BeCOBOI CTOJI

2. [IpoBoauTh B3BELIMBaHUE HA (PUIBTPOBATBHON OyMare

3. OctaBiaTh B3BeIIMBaeMbIil 0Opa3el] Ha Jalie BecoB He MeHee ueM Ha 30 MuH.

4. IlomemaTh B3BeIIMBaeMbl 00pa3el] B IEHTP YalllM BeCOB

23. AHaIUTUYECKUM MPU3HAKOM MPH KaUeCTBEHHOM OOHApYKEHUHU XJIOPHUI-MOHOB MO PEAKIINU C
HUTPATOM cepedpa sIBIsieTCs:

1. OBpa3oBaHue OKpAIIEHHOTO B CUHUI LIBET pacTBOpa

2. O6pa3oBaHNE KPUCTAIIJIOB UTOJIHLYATON (POPMBI

3. O0pa3oBaHue ocajaka 0eJIoro uBeTa

4. Brinenenue OeCIiBETHOTO ra3a

24. Ins obHapyxeHus noHoB NH4™ rcnonb3yercs:

1. PeaktuB Uyraesa

2. AnuzapuH

3. 8-OkcuxXnHONMMH

4. PeakTuB Heccaepa

25. YKaxuTe TpU METOJa, KOTOPBIE UCIIOJIB3YIOTCS B KOJIMYECTBEHHOM aHAJIN3€, OCHOBAHHOM Ha
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX B3aUMOACHCTBHSIX:

1. Ilepmanranaromerpust

2. Monomerpus

3. KommiiekconomeTpust

4. BpomatomeTpus

26. [Ipm KOIMYECTBEHHOM OIPEAEICHUH METOJOM KHCJIOTHO-OCHOBHOTO THUTPOBaHHUS TOYKa
SKBUBAJIEHTHOCTHU COBMAJIAET C TOUKOW HENTPAJIbHOCTH:

1. Bcerna

2. Ilpu THTPOBAHHUM CHJIBHOM KHCJIOTHI CHJILHBIM OCHOBAHUEM

3. [Ipu TuTpOBaHUU CJ1a0ON KMCIOTHI CUIILHBIM OCHOBAaHHUEM

4. ITpu TuTpOBaHUM €c1a00r0 OCHOBAHMS CHIIBHOM KUCIOTON

27. Broibeputre BepHOE YTBEPKICHHE O CKAuKe TUTPOBAHUS M TIOJOKEHUU TOUYKH
SKBUBAJIEHTHOCTHU IIPU TUTPOBAHUH CUIIBHBIXX KHCIIOT CUIBbHBIMU OCHOBAHUSIMHU.

1. Touka >KBUBAJICHTHOCTH CMEIIIACTCA B MIEJIOUHYI0 00sacTh (pH>7)

2. Touka 5KBHBaJICHTHOCTU CMeNIaeTcsl B KUCIy0 obnacts ( pH<7)

3. [Ipoucxoaut ymeHbllIeHHE CKauKa 0€3 CMEeIeHUs] TOUKU IKBUBAJIEHTHOCTH

4. Touka IKBMBAJICHTHOCTH JIC)KUT HA JINHUHU HelTpanbHocTH ( pH=7)

28. Touka >KBUBAJICHTHOCTH COBIAJAET C TOUYKOW HEUTPAIIBHOCTH:

1. Becerna

2. IIp¥ TUTPOBAHMHU CHJILHOM KHCJIOTHI CHJIbHBIM OCHOBAHHEM

3. Ilpu TuTpOBaHUM C1a00N KUCIOTHI CUIIBHBIM OCHOBAaHUEM

4. Ilpu TUTpOBaHUU CTA00TO OCHOBAHMSI CUIILHOW KUCIIOTOM

29. Touka 3KBUBaJEHTHOCTH B [IEPMAHTAHATOMETPUH OIIPENEIAETCS, KaK IPaBUIIO:

1. C nOMOIIBI0 OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX MHINKATOPOB

2. be3 nHaUKaTOpPOB

3. C NOMOUIBIO0 KUCIOTHO-OCHOBHBIX MH/IUKAaTOPOB

4. HCTpyMEHTAJIBHBIMU METO/IaMHU

30. Kakyro okpacky umeeT ¢peHonTalenH B KUCIOU cpee?
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1. ManuHOBBIH
2. Cununt
3. Kpacusbiit
4. becuBeTHbI
31. KoHe4yHyl0 TOUKY TUTPOBAaHHS B KOMIUIEKCOHOMETPHUYECKOM THUTPOBAHMU OIPEAEISAIOT C
MTOMOMUIBIO:
1. KuCc0THO-OCHOBHBIX MHJIUKATOPOB
2. MeTa/ls1I0XpOMHBIX HHAMKATOPOB
3. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX MHIMKATOPOB
4. C nomompto pH-meTpa
32. Vxkaxure BeniectBo, kotopoe HEJIb3S] konnyecTBEHHO ONpeAennuTh METOJOM IPSIMOTO
KHCIIOTHO-OCHOBHOT'O TUTPOBAHUSI:
1. YkcycHas kuciota
2. XJ10pOBOJOPOAHAS KACIOTA
3. CepHnas kucnora
4. bopHas kucJjoTa
33. Peakums, yexamias B OCHOBE TUTPUMETPHUYECKOIO METO/JA aHalW3a, JOJDKHA OTBEYATh
CIIeyIOIKUM TpeOOBaHUAM (BbIOEpUTE TPU BapHaHTa OTBETA):
1. BpIcokasi CKOPOCTH peaKkuuu
2. Peakuus 10/I2KHA POTEKATH 10 KOHIA
3. Peaknust 1oymkHA OBITh HECTEXHMOMETPUYHON
4. UmeTh y100HbIH MeTO GUKCHUPOBAHUS KOHLA PeaKIUH
34. Kakue u3 METOJOB KOJMYECTBEHHOIO OIPENEICHHUs OCHOBaHbl Ha IPOTEKAHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIINM (BbIOEpUTE TPU BapuaHTa OTBETA):
1. XpomaTtomerpus
2. Hoaumerpust
3. KommuiekconomeTpus
4. IlepmaHranaromerpus
35. Ykaxxure HHAUKATOP OKUCIUTEIBbHO-BOCCTAHOBUTEIBLHOIO TUTPOBAHUS:
1. Mypekcnn
2. IndenunnaMun
3. Jlakmyc
4. MeTtuiopanx
36. Ilpu mnpoBeneHHM NepMaHraHaTOMETpUYECKOro ompezeneHus cynbdara sxenesa(ll) B
KaueCTBE TUTPAHTA UCIIOJIB3YIOT
1. KMnO,
2. Kle’lO4
3.FeSO4
4.F62(SO4)3
37. Ilpu onpeneneHuu COabl METOJOM KUCIOTHO-OCHOBHOTO THUTPOBAHMUS B Ka4eCTBE THUTPAHTA
CJIEyET UCII0JIb30BaTh CTaHIaPTHBIN pacTBOP
1. N32CO3
2. NaHCO;
3. HCI
4. 5ATA
38. Ilepen mpoBeAECHHEM OINpPENCICHUS OKCHUJAa MarHusi METOJOM KHCJIOTHO-OCHOBHOTO
TUTPOBaHHUS UCIIONb3yeMbI B KauecTBe TuTpaHTa pactBop HCl Heo6xonumo
1. UCHONIL30BaTh TOJIBKO CBEXKETIPUTOTOBICHHBIM
2. cTAaHIAPTH30BaTh 110 TeTPadopaTy HaTpPUs
3. Harpetb 10 pumepHo 70 °C
4. IPOKUISTUTE U TPOPUIBTPOBATH Yepe3 CTEKISHHBINA (GUIIBTP
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39. Kako#t (axkTop SKBHBaJIEHTHOCTH CJEIyeT HCIOJIb30BaTh MpH 00paboTKe pe3ysbTaToB
MepPMAaHTaHATOMETPUUYECKOTO OIpeIETICHUS, €CIM Peaklnio MPOBOAMIN B KUCIION cpee?

1.1/2
2.1/3
3.1/5
4.1/8
40. YcTaHOBUTE COOTBETCTBUE MEX]Y YYAaCTKOM WJIM TOYKOM Ha KPUBOM KHCIOTHO-OCHOBHOTO
TUTPOBAHUS M Ha3BaHUEM 3TOT0 y4dacTKa WJIM TOYKHU MPU UCIOJIB30BAHUU B KOJIMYECTBEHHOM
aHaJIn3e

Y4acToK KpUBOUM TUTPOBAHUS HaszBanue yuacTtka

1.IIpsimasa, mnapamnensHas ocu abuucc u | A) JIuHHS SKBUBaJCHTHOCTH

nepecekaronias ocb opauHat npu pH=7
2. Ilpsmas, mapamnensbHass ocu opauHart u | b) Jlunus nelitpanpHOCTH
nepecekaromas ocb abCLUUCC NMPH 3HAYCHUU

o0bemMa  TUTpaHTA, COOTBETCTBYIOILIETO
MOJTHOM HEeHTpamu3aluu TUTPYEMOTO
BELIECTBA

3. Touka nepeceyenust KpuBoil TuTpoBanus ¢ | B) Touka SKBUBaJIEeHTHOCTH
JIMHUEN DKBUBAJICHTHOCTH
4. Touka nepeceueHust kpuoi TutpoBanus ¢ | I') Touka HeWTpalbHOCTH
JIMHUEN HEUTPAIIBHOCTH
Orser: 1-b, 2-A, 3-B, 4-T

BapuaHTBI BOIPOCOB € OTKPBITHIM 0TBETOM

1. Ha3zoBuTe TUTpaHT, KOTOPBIA CIEIYyET HUCIOJIb30BaTh ISl KOJWYECTBEHHOTO OMpPEACICHUS
MOHOB Zn*" B pacTBOpE ¢ MPUOIM3UTENBHOM KOHIIeHTparuei 0,02 MoJib/i:

2. Ha3zoBute mpueM TUTPOBaHHUS, IPU KOTOPOM JJIsl OINpPEAETICHUs] MacCOBOH J0JM MpHUMecel
HaBeCKy KapOOHAaTa KaJlbLUsl PACTBOPSIOT B TOUHO M3BECTHOM O00BbEME CTaHIApTHOIO pacTBOpa
COJITHOM KHUCIJIOTBI, @ 3aTéM H30BITOK KHCJIOThl OTTUTPOBBIBAIOT CTaHAAPTHBIM PacTBOPOM
LIEJIOYH:

3. VYkaxwure, Kakoe KOJIMYECTBO 3HayalmluXx LUGp JODKEH COJep>KaTh KOJIMYECTBEHHBIH
pe3yJIbTaT MpU UCIOIB30BAHUU METOAUKHU KUCIOTHO-OCHOBHOI'O TUTPOBAHUS C HHIUKATOPOM:

4. Ykaxure, Kakoe pacxokJIeHue B o0beMe TUTpaHTa (MJI) JIOMYyCKAaeTcs NMpPU TUTPOBAHUU
napasJiesIbHbIX 00pa3IoB:

5. YKaxxuTe MUHUMAaJIbHYIO KOHIIEHTPAIUIO (MOJIb/JT) TUTPYEMOTO BEIIECTBA - CUJILHOM KUCIIOTHI
JUIS JOCTUKEHMS 3a1aHHOM TOYHOCTH IPU KUCIOTHO-OCHOBHOM TUTPOBAHMH:

6. YKaXuTe MUHHMAJIbHOE 3Ha4YeHHE K, KUCJIOTBI, P KOTOPOM BO3MOXHO €€ OIpEICICHUE
METOJIOM IIPSIMOT'O KUCJIIOTHO-OCHOBHOT'O TUTPOBAHHUS:

7. MeTtoauka KHCIOTHO-OCHOBHOTO ONPENENCHUS COJAbl MPEIyCMAaTPUBACT HCIIOIb30BAHHE B
KauecTBE TUTPAHTA. ..

8. Meronuka KOMIUIEKCOHOMETPHUYECKOTO OIpe/eseHUs] KaTHOHOB I[MHKA IpeayCcMaTpUBaeT
HCII0JIb30BaHUE B KAYECTBE TUTPAHTA. ..

9. PactBOp BemecTBa C TOYHO HW3BECTHOM KOHIIGHTpAIlMEH, IMOCTENIEHHO 00aBISIEMBIN K
HCCIIEyEMOMY DPACTBOPY [UIsl KOJIMYECTBEHHOIO AaHAlW3a COIEPXKAIIUXCS B HEM BEIIECTB
Ha3bIBAETCH. ..

10. Crioco® BBIpa’keHHs] KOHIIEHTPALUMU PacTBOpPA, KOTOPHIM IMOKAa3bIBAET OTHOIIEHHE MAacChl
pPacTBOPEHHOTO BeIIeCcTBa (T) K 00beMy pacTBOpa (MJ1) Ha3bIBAETCH. . .

11. YroObl paccyuTaTh MAaCCOBYIO JIOJIIO PACTBOPEHHOI'O BEIIECTBA B HMPUTOTOBICHHOM JUIS
aHaJIM3a pacTBOpE, HY>KHO Maccy 3TOr0 BeLIeCTBa pa3/eIUTh Ha Maccy...

12. Jlns wcmonb30BaHUS B KauecTBE TUTPAHTAa PACTBOP IE€pPMaHraHaTa Kaiausg HEOOXOIMMO
CHauaja MPOKUISTUTb, & 3aTEM. ..
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13. Hanumre ¢opMyidy BELIECTBa, pacTBOP KOTOPOTO HYKHO J00aBUTh K pacTBOpY arerara
HaTpHsl, 9TOOBI MPUTOTOBUTD alleTaTHBIN Oy(epHbIN pacTBOpP.

14. Hanumumre ¢opmyiy BeIecTBa, pacTBOP KOTOPOTro HYXKHO JOOaBUTH K PAacTBOPY XJOpuia
aMMOHHUS, YTOOBI IPUTOTOBUTH AMMHAUYHBIN Oy(epHBbIil pacTBOp.

15. MepHyto kos0y Kakoro o0bema (B MJI) HY>KHO HCIIOJIb30BaTh, YTOOBI IPUTOTOBUTH PACTBOP
THJIPOKCHIa HATpusi ¢ MPHUOIM3UTENBbHON KOHLeHTpauued 1 M, eciu KOIMYECTBO BelIeCTBa
HaBeckn NaOH cocrasnstet 0,1 MOJIb.

16. Kakue Becbl HEOOXOIMMO HCIONB30BATh ISl B3SITHS HAaBECKH MEPBHUYHOTO CTaHAApPTa «IIO
pazHoCcTH»?

17. Kakoe HarpeBaTelibHOE 000PY/I0BaHHE HYKHO UCIOJIB30BaTh AJIs HAarpeBaHuUsl IPOOUPOK pU
OoOHapy>KeHHH KaTHOHA aMMOHHUSI?

18. Haspanue ycTpoiicTBa, mpeacTaBisonee co00i CTEKISHHYIO TpYOKy C JelIeHUsIMHU,
HCIIOJIB3YIOLIEECS IS I03UPOBAHUS TUTPAHTA IIPU TUTPOBAHUM. ..

19. Ilepeunciure mnpubopbl U 00OpyIOBaHHE, KOTOpOE TpeOyercs Il TPHUTOTOBICHUS
pa30aBIeHHON CONTHOW KHUCIOTHI M3 Oojiee KOHIIGHTPUPOBAHHOW JJIsl  MOCIEAyIOIIeH
CTaHJapTU3alMK (Ha30BUTE HE MEHEE JIBYX Ha3BaHUM)

20. C xakoli 1eNbIo NPU KaYECTBEHHOM aHAJIN3€ UCIOJIB3YIOT ONTHUYECKUN MUKPOCKOI?

21. Kakyro XapakTepUCTHKy pacTBOpa OMNPEACISIIOT MNOTEHIUOMETPUYECKUM METOJO0M C
MOMOIIBI0 KOMOMHUPOBAHHOTO CTEKJISTHHOTO 3JIeKTpoa?

22. KpaTko onumuTe rnpaBuiia XpaHeHUs KOMOMHHUPOBAHHOTO CTEKJISIHHOTO 3JIEKTPO/ia B IEPUOJ
IIOKa OH HE MCIIOJIb3yETCH.

23. HazoBuTe peareHT, KOTOPbIM UCIOB3yeTCs sl OOHAapyKeHUs1 KapOOHAT-UOHOB B PacTBOpPE
IIPY KaUE€CTBEHHOM aHAJIM3E.

24. Jlna oOHapy»KeHHUS KaKOro KaTHMOHa B KayecTBE peareHTa C BBHICOKOW HM30MpaTebHOCTHIO
UCIOJIb3YETCS TUMETUITITUOKCUM?

25. HazoBute aHamutuyeckuit 3GPeKxT, KOTOpbIi HAOII0Ial0T, KOTAa B MpoIecce 0OHAPYKEHHS
MOHOB Oapus K pacTBOPY J00ABIISIOT HECKOIBKO Karleslb CEpHOU KUCIIOTHI.

26. Ha3oBute 1Be BaXXKHEHIINE XapaKTEPUCTUKHN KUCIOTHO-OCHOBHBIX MH/IMKATOPOB.

27. OpuoxpoMm uepHbli T M MypekcHI SBIAIOTCS MHAMKAaTOpaMH B METOJAE, TUTPAHTOM B
KOTOPOM CITyKHT. ..

28. Peskoe wm3meHeHne pH B 001acTH TOYKM SKBHMBAJCHTHOCTM HA KpPUBOM THUTPOBAaHUS
Ha3bIBAIOT

29. Jlna mpoBeAeHUs KoiauuecTBeHHOro aHanusa npurorosieH pH 0,01 M pactBopa a3otHoOI
KUCIO0TBL. pH 3TOrO pacTBopa paBHO

30. Mupukatop, KOTOpBIM MCIONB3YETCS [UIsl YCTAaHOBJIEHUS TOYKHM SKBHBAJIEHTHOCTU IIPU
KHCJIOTHO-OCHOBHOM ONPEIEICHNN, MEHSFOIIUI CBOIO OKPACKy C MAJIMHOBOW B IIEIIOYHON cpejie
Ha OecrBetHyto rpu pH 9 Ha3biBaercs. ..

31. B KOJIMYECTBEHHOM aHAJIM3€ MOMEHT THUTPOBAHMS, KOIZAa YHCIO HKBHBAJICHTOB
N00aBIsIEMOr0 THUTPAHTA SKBUBAJCHTHO WJIM PAaBHO YHUCIY SKBHUBAJCHTOB ONPEACIIEMOro
BElIECTBa B 00pa3iie Ha3bIBAETCS TOUKO ...

32. Jlnd NpUTrOTOBJIEHUS IEPBUYHOIO CTaHJAApTa JUIsl KOJIMYECTBEHHOTO aHaln3a HABECKY
terpabopara Hatpus 1,2834 r pacteopuam B konde Ha 100 mi. Tutp (B r/cM’) mOIy4eHHOTO
pacTBopa paBeH. ..

33. AHaNTUTHUYECKUM MIPU3HAKOM PEaKIMH JUMETHITIINOKCUMA C KATHOHAMU HUKEJS SBJISIETCS
34. AHaNMTUYECKUM IMPHU3HAKOM PEAKIIMHM KaHOHOB Oapusi ¢ Cyib(paT-HOHAMHU B KHUCIOH cpefe
SIBJISIETCS

35. Kpucramisl kakoit opMbl 00pa3zyeT rumc npu MUKPOKPUCTATIIOCKOTUYECKOM OIpEIeIICHUH
KaTUOHOB KaJlbIUA?

36. Ilpu noGaBieHHM K pacTBOpPY colu pacTtBopa rexcarmanodeppara(ll) xamus nabmonanu
MOSIBJIEHNE CUHETO0 ocajka. Kakne KaTHOHBI BXOJIWIN B COCTAB COJIN?

37. Yemy paBeH (akrop s3xBUBaIEHTHOCTH D/ITA nmpu KOMIIIEKCOHOMETPHUUYECKOM OTIPEICIICHUI
katroHoB xene3a(lll)?
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38. Hamumwre ¢opmyiay KaTuoHa, A OOHApYKEHUS KOTOPOTO HCIIOJIB3YETCS PpEaKTHB

Heccnepa.

39. Hanumute hopMyiny KaTHoHa, st 0OHAPY>KEHUSI KOTOPOTO UCTIOIb3YETCs ajJi3apuH.

40. Kak nOmKHBI COOTHOCHUTBHCS MEXIy COOOM MHTepBaj Mepexoia WHIUKATOpa M CKauyoK Ha

KpHBOﬁ TUTPOBAHUA TTPHU KUCJIOTHO-OCHOBHOM OHpeI[eJ'IeHI/II/I?

OTBeTHI K TECTaM

Ne zamanus OTBET

1 4

2 345

3 1

4 3

5 3

6 2

7 2

8 3

9 124

10 4

11 1

12 2

13 3

14 134

15 1-B, 2-A,
3-b, 4-T’

16 3

17 34

18 4

19 2

20 14

21 24

22 14

23 3

24 4

25 124

26 2

27 4

28 2

29 2

30 4

31 2

32 4

33 124

34 124

35 2

36 1

37 3

38 2

39 3

40 1-b, 2-A,
3-B, 4-’
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OTBeTHI K BOIIpOCaM C OTKPBITBIM OTBETOM

Ne zamanus OTBET

1 OATA, tpusion b

2 obpaTHOe

3 YeThIpe

4 0,05

5 0,0001

6 107-10"

7 CoJIIHOM KHUCIIOTHI

8 OATA, tpuiion b

9 TUTPAHT

10 TUTP

11 pacTBopa

12 npoIbTpOBaTH

13 CH;COOH

14 NH,OH wnnu NH;

15 100

16 AHAJIUTUYECKUE

17 Bonsnast 6aHs, 27€KTPOILTUTKA

18 OropeTka

19 MepHblidi  HWIMHAP,  BOPOHKA,
MepHas Kojba

20 Habmonenue hopmbl KpUCTAILIOB

21 pH, xucI0THOCTH

22 HeobxommMo XpaHUTh BO BIaKHOM
COCTOSIHHH, OITYIICHHBIM B
CTa0OKHUCIIBIN pacTBOP

23 KHCIIOTa

24 HUKEJIS

25 benblit ocazok

26 Wurtepan nepexona u pT

27 OMATA

28 CKauOK

29 2

30 dbenondranens

31 SKBUBAJICHTHOCTHU

32 0,01283

33 KpacHhslii ocaiok

34 benslit ocanok

35 UronbuaTsie

36 Kenesa

37 1/1

38 NH,"

39 AP

40 JloJKHBI epeKphIBaThCS
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