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Pabouyto mporpamMmmy coctaBui(u):
JIOLIEHT, K.X.H. ['puropsea O.b.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

X OtcyTcTBYET
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(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qUCHMILIMHEI cocTaBieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro mana
HarpaBJIeHUs OATOTOBKU
19.03.04 TexHoMOTHS TPOIYKIIMK U OpTraHU3AIMS OOIIECTBEHHOTO MTUTAHUS

Cpok peiicTBus pado4eil NporpaMMsbl AUCHHUILIMHBI 10 «___ » 20 I.

COI''TACOBAHO

3aBeayromuii  kKadenpoit «TexHOIOruM TPOU3BOJACTBA MHINEBOM MPOAYKIIMH W OpraHU3AINH
OOIIECTBEHHOT'O MTUTAHUS

« » 20 T. T.I1. TpeTpsikoBa
(noonucy) (HU.0. Damunus)

YTBEPXJIEHO
Ha 3acemanuu neHTpa MeIMIIMHCKON XUMUU

(mpotoxomn 3aceganust Ne 3 ot «19» centsaops 2019 r.).



1. esab ocBOeHUST TUCHMILIUHBI

Llenb OCBOEHMS IUCHUIUIUHBI — YCBOUTH (yHJAMEHTANIbHBIEC IMOJIOKEHUS aHATUTUYECKON
XUMHUM C BO3MOXKHOCTBIO HX TMPAKTUYECKOrO0 MPUMEHEHHUS, CQHOPMHUPOBATH CIOCOOHOCTD
000CHOBAHHO BBIOMPATh METOAMKY, METOJI M YCIIOBHSI aHAIMTHYECKOTO SKCIIEPUMEHTA.

2. MecTto nucunnimnnsl B ctpykrype OIIOIT BO

ILI/ICI_[I/IHJII/IHBI U TPaAKTUKHU, Ha OCBOCHHU KOTOPBIX 6a3preTc;1 JaHHass OJUCLMIIIMHA:
(((DI/ISI/IKa», ((06111351 U HCOPraHUYCCKass XUMUA, «Opl"aHI/ILIeCKaH XUMUA», «BrIicmas mareMaTHkKa.

JIMCIUTITMHBI U TIPAKTHKH, I KOTOPBIX OCBOCHHME JTAHHOW JAMCIUIUITMHBI HEOOXOAMMO Kak
npeamectByromiee: «OU3UKO-XUMUYECKUE METOAbl aHanu3ay, «®Pusndeckas M KOJUIOUJHAS
XUMUS», «TEeXHOXMMHYECKHMH KOHTPOJIb U Yy4YeT TIPOU3BOJACTBA», «IKCIEPTHAs OIlEHKa
IIPOJOBOJIBCTBEHHBIX TOBApOB», «CaHUTapus M TMTHUEHa», «IKOJOTMYECKUI MPOU3BOJCTBEHHBIN
KOHTPOJIbY, «IloAroToBKa K Mpoleaype 3aluThl U npoueaypa 3amutsl BKP.

3. IlnanupyemMblie pe3yabTaTbl 00y4eHUs

dopmupyemsbie
pMHpY NHauKaTOpbI JO0CTHKEHUSA

KOHTPOJIUpYeMble R —— I[Inanupyemble pe3yJbTaThl
KOMIIeTeHIM U 0o0y4eHust
(Ko 1 HAMMEHOBAHUE)
(ko1 1 HAUMEHOBAHME)
OIIK-3. CnocoOHOCTH | - 3HaTh:
OCYIIECTBIISTh - OCHOBHBIE METObI AHAJITUTUYECKON
TEXHOJOTMYECKHI XAMHA u anmaparypy IS
KOHTPOJIb  COOTBETCTBUS OCYIIECTBJICHUSI KOHTPOJISI KadecTBa
KauecTBa MPOU3BOAMMON MIPOTYKITUH;
MPOTYKITUH U ycuyr - TPAKTUYECKHE MIPUEMBI
YCTaHOBJICHHBIM HOpMaM XHMHYECKOI'O aHAJIN3a;
- METOIBI MaTeMaTUUECKOU
CTATHUCTUKH JUISt OILICHKU
METPOJIOTHYECKUX XapaKTEPUCTHK
pE3yNbTaTOB XUMUYECKOTO aHATN3a
VMmeTs:
- BBIOMpATh ONTHUMATHHBIA BapHUaHT
METOIUKU IS BBITIIOJTHEHUS

KOHKPETHOW aHAIIMTUYECKOW 3aa4H;
- pa3pabaThiBaTh  CTpPATETHIO

MIPOBEICHUS XUMHUYECKOTO
HKCIIEPUMEHTA

- 0o0OpaOaTbIBaTh pe3yJIbTaThI
aHaNM3a c NPUMEHEHHEM
KOMIIBIOTEPHBIX ITPOrpamM;

Bnaners:

- HaBbIKaMH HPUTOTOBIICHUS

pacTBOPOB 3aJaHHON KOHIIEHTPAIIH
Pa3IMYHBIMH CIIOCO0AMU;

- TEXHHKOH  DKCIEPUMEHTAIBHBIX
pabor;

- HaBBIKAMH U3MEPEHUS
AQHAJIMTUYECKOTO CUTHAJIA;




dopmMupyembie U

NHaukaTopsl 10CTHKEHUS

KOHTPOJIHpYeMble KOMIIeTeH i I[Inanupyemble pe3yJibTaThl
KOMIIeTeHIM U o0y4eHust
(koA 1 HAMMEHOBaHUE)
(koA 1 HAMMEHOBaHUE)

HaBbIKAMU  pacuera  pe3yjibTaToB

aHaJM3a
[TK-1. CnocoOHoOCTS | - 3HaTh:
UCII0JIb30BATh - BO3MO>XHOCTH METOJI0B
TEXHUYECKHE CpeacTBa AQHAJIUTUYECKOM XMMHHM B KOHTpOJIE
JUTSE U3MEPEHUST OCHOBHBIX CBIDbSI W TPOAYKIHH TIHIIEBOTO
napaMeTpoB MIPOU3BOJICTBA
TEXHOJIOTHYECKUX - mpuOOpHl AHATUTUYECKOW XHUMHUH,
MPOLIECCOB, CBOIICTB UCIOJIb3YyeMble 1S TOJy4eHHUS
CBIpbsI, MoNypadpuKaToB U AHAJINTUYECKOTO CUTHAJIA
KauecTBa TrOTOBOM YMers:
MPOIYKIIMH, OPTaHU30BATh - NPOBOJUTH  SKCIEPUMEHT IO
U OCYIIECTBIISATh AHATUTUIECKOMY KOHTPOJIIO C
TEXHOJIOTHYECKHIA HCIOJIb30BaHUEM TEXHUYECKUX
Ipolecc  MPOU3BOJCTBA CPEICTB aHATTUTUIECKON XHUMHUH

MPOAYKLUHU TUTAHUS.

obpabaTeiBaTh W
AHATUTUYCCKUE

- PacCUYMUTBIBATD,
NpeaACTaBJIATH
CHUT'HAJIbI

Bnaners:
- HaBbBIKAaMH pabOTHl Ha mpHOOpax,
MCIOJIb3YEMBIX B IIPAKTHKE aHATN3a




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

KOMIIJICKCHBIX COCHHHGHHﬁ.

DopMbI
. TeKylIero
Monyar (pasnen) y‘leﬁn(ﬁinll:aﬁmbl Hannt;?lzgzﬁgepzzﬁssll;ﬂT"" Cemectp 0611; | Banawr | Mntepaktus,u.|  KoHTpos
: (HauMeHOBaHUe
OIIeHOYHOI0
Monyns 1 Jlekmua 1 (Jlex 1) | AnanuTHyeckast XuMusi, € 3a1a4u 1 4 2 -
OCHOBHBIE TTOHATHSA MeToabl. Bunsl anann3a. Dramsl aHaansa
QHATTUTUYECKOU
XUMHH.
KauecTBeHHBIN Jlaboparopuoe KauectBenHnsie peakiiny KaTHOHOB 1-3 4 4 - Otyer no
AHAITH3 sarsTue 1 (JIab 1) |aHamuTHYECKHX TPy mabopaTopHOit
pabote Ne 1
Jlexmus 2 (Jlex 2) | Onucanne XMMUYECKOTO PaBHOBECHS 4 2 -
B TOMOTEHHBIX PEAKITUSIX.
AxTtuBHOCTE. KoadpummeHt
CamocrositenbHas | M3yueHue TeM JEKINOHHbBIX 3aHATHH, 4 35 -
pabora 1 (Cp 1) MOATOTOBKA K OTYETAM 10
1abopaToOpHBIM paboTam,
KOHTPOJIbHBIM pab0TaM, HUTOTOBOMY
TECTUPOBAHUIO
Jlaboparopuoe KontponbHas 3agava no 4 4 - Ortuer 1o
3arsTue 2 (JIab 2) |ompeneneHuo cMecH KaTHOHOB 1-3 mabopaTopHOMH
AHATUTUYECKUX TPYIIIT pabote No 2
Jlexmust 3 (Jlek 3) | PacTBOPBI THAPOIM3YIOIITUXCS COJIEH. 4 2 -
Bydepusbie cucremsl.
Jlaboparopnoe KauectBennsbie peakiiiy KaTHOHOB 4-6 4 4 Otyer no
sarsTue 3 (JIabd 3) |rpymm mabopaTopHOMH
pabote Ne 3
Jlexuus 4 (Jlex 4) | PaBHOBecust B pacTBOpax 4 2 -




DopMbI

. TEeKYLIEero
Monyar (pasnen) y‘leﬁn(ﬁinll:aﬁmbl Hamﬂ(;}'ll((:gzﬁgep;%ﬁ;:)MT"" Cemectp 0611; | Banawr | Mntepaktus,u.|  KoHTpos
: (HauMeHOBaHMe
OIIeHOYHOI0
Jlexmus 5 (Jlex 5) | OkucnuTeIbHO-BOCCTAHOBHUTEIIBHBIC 4 2 -
peakiuy B aHAIIN3E
Jlaboparopnoe KonTposbHas 3amada no aHanusy 4 4 - Otuer o
3ansatue 4 (JIab 4) |cmecu KaTHOHOB 4-6 Tpymnn mabopaTopHOi
pabote Ne 4
Jlexmus 6 (JIex 6) |PaBHOBecHs B reTepOTreHHBIX 4 4 -
Jlexuus 7 (JIex 7) |cucremax. [Ipou3sBenenue
pacTBopuMocTU. DaKTOPHI, BIAUSIOLINE
HA paCTBOPUMOCTH OCaJIKa. Y CJIOBHS
oOpa3zoBaHus OocajiKa
Jlaboparopnoe KauectBeHHbIe peakiiiu aHMOHOB. 4 4 25 - Otyer no
zarsaTue 5 (JIab 5) | KonTponwsHas paboTa mo pernieHuto mabopaTopHOMH
3amag No 1. pabote Ne 5.
KonTponbHas
pabota Ne 1
Jlaboparopnoe Amnanu3 conei 4 4 - Ortuer 1o
3ansTue 6 (JIab 6) mabopaTopHOMH
pabote Ne 6
Mogyns 2. Jlexuus 8 (JIek 8) |Knaccudukarus MeTo10B 4 2 -
KonnuyecTBeHHBII KOJIMYECTBEHHOTO aHAIMN3a.
QHAITN3. XVMUYECKUE METOBI aHAITH3A.
TutpumeTpuyecKue Tutpumerpuueckuii aHanus. PacueTsr
METO/IbI B TUTpuMeTpun. KpuBbie TUTpOBaHHUS




DopMbI

. TeKylIero
Monyar (pasnen) y‘leﬁn(ﬁinll:aﬁmbl Hamﬂ(;}'ll((:gzﬁgep;%ﬁ;:)MT"" Cemectp 0611; | Banawr | Mntepaktus,u.|  KoHTpos
: (HauMeHOBaHMe
OIIeHOYHOI0
CamocrositenbHas | U3ydeHue TeM JEKIMOHHBIX 3aHATHH, 4 35 -
pabota 2 (Cp 2) MOJTOTOBKA K OTYETaM 10
nabopaTopHBIM paboTam,
KOHTPOJIBHBIM pab0TaM, HUTOTOBOMY
TECTUPOBAHUIO
Jlaboparopnoe CrangapTusaius pactBopa 4 4 10 - OrtueT 1o
saastue 7 (JIab 7) |rumpokcuna Hatpusi. KomiokBuym Ne mabopaTropHOit
1 pabote Ne 7.
KOJJIOKBUYM.
Jlexmus 9 (Jlex 9) | KucnmoTHO-OCHOBHOE TUTPOBaHUE 4 2 -
(Merox HeWTpanuzanuu). MHIUKaTOphI
KHCJIOTHO-OCHOBHOT'O TUTPOBAHUS
Jlaboparopnoe OnpeneneHrie HEU3BECTHOTO 4 4 - Otuer o
3anrstue § (JIab 8) |kommuecTBa constHON U dochopHOU mabopaTropHOit
KHCJIOT pabote Ne 8
Jlexmus 10 (JIex Penokcumerpus. UHaukaTopsl 4 4 -
10) meronaa. [lepmanranaTomeTpus.
Jexmms 11 (Jlek | uxpomatomerpust. Momomerpus.
11)
Jlaboparopnoe Onpenenenue coepxKanus Ipu 4 4 25 - OrtueT 1o
3anatue 9 (JIab 9) |coBMeCTHOM MPUCYTCTBHH LIETOUYH U mabopaTopHOi
conpl. KonTponbsHas pabora 1o pabote Ne 9.
pemeHuo 3aaa4 Ne 2 KonTponbHas

pabota Ne 2




DopMbI

TeKylIero
Bu HanmeHoBaHMe TeM 3aHATHI Oo0bem
Mopnyas (pa3aeon) A . Cemectp > | banasl | UHTEpaKkTHB, 4. KOHTPOJIA
yueOHOI padoThI (y4eOHoii paboThI) q. (HaMMeHOBaHUE
OIIeHOYHOI0
Jlexmus 12 (JIex MeTo/1bl KOMILIEKCOMETPUUECKOTO 4 2 -
12) TUTpOBaHusA. THIUKAaTOPBL.
[IpakTHyeckoe NprUMEHEHHE.
Jlaboparopnoe [TepmanranaTo- 1 AMXPOMATOMETPHSL. 4 4 - Otuer o
3anarue 10 (JIab mabopaTopHOit
10) pabote Ne 10
Jlexmus 13 (JIex MeTo/ibl OCaANTETBLHOTO TUTPOBAHUS 4 2 -
13)
Jlaboparopnoe Kommiekcomerpruueckoe TuTpOBaHUE. 4 4 15 - Otyer no
saasTue 11 (JJab | KommoxkBuym No 2 mabopaTopHOMH
11) pabote 11.
Kommoksuym Ne 2
JlaGopatopHoe OcanurenbHOE TUTPOBAHUE 4 4 25 - Oruer no
3ansTue 12 (;1ad KonTtponbHas paboTa o penieHuno mabopaTopHOMH
12) 3amaq Ne 3 pabote 12.
KonTponbHas
pabota Ne 3
Monyisb 3. Jlexust 14 (Jlek | OCHOBHBIE IOHSATHUS TPABUMETPUH. 4 2 -
KonuuecTBennniii |14) TpebGoBaHust K ocagkam B
QHAITN3. rpaBuMeTpuu. OCHOBHBIE OCAAUTEIIH.
['paBuMeTpus [IpyunHbI 3arpsI3HEHUST OCATKOB.
CamocrositenpHas | U3ydeHue TeM JEKIMOHHBIX 3aHATHH, 4 15,75 -

pabora 3 (Cp 3)

MoATrOTOBKA K UTOTOBOMY
TECTHPOBAHUIO




DopMbI

TeKylIero
Bu HanmeHoBaHMe TeM 3aHATHI Oo0bem

Monayasb (pa3aes) B10ii Ha 5 (yaeBHoii paGoThI) Cemectp > | banasl | UHTEpaKkTHB, 4. KOHTPOJIsl

yueOHOI padoThI yueOHOI padoThI q. (HaMMeHOBaHHe
OIIeHOYHOI0
Jlexkmus 15 (JIek | PacdeTsl B rpaBUMETPUIECKOM 4 2 -
14) aHanuse. [IpakTuyeckoe npuMeHEHue.
JlocTonMHCTBa U HEAOCTATKU METOa
Mogyns 4. Jlexmus 16 (JIex Mertobl pa3eneHus B 4 2 -
MeToabl 16) AHATUTUYECKON XUMUU
a3JIeNIeHUs U

P Jlexmus 17 (e MeTo1bl KOHLIEHTPUPOBAHUS B 4 2 -

KOHIIEHTPUPOBAHUS N
17) AHAIUTUYECKON XUMHUH
CamocrosiTenbHas | MI3yueHue TeM JEKIMOHHbBIX 3aHATHH, 4 10 -
pabora 4 (Cp 4) MOATOTOBKA K UTOTOBOMY

TECTUPOBAHUIO
[Ipomexxyrounas |IIpoMexxyTrouHas arTecTanus 4 0,25 - Bomnpocs! k 3auety
arrecranus (I1A) No 1-82
Hrorosoe Hrorosoe Tectupoanue 4 2 100 - Hroroseiii Tect
TECTUPOBAHUE (bT3, Bommpockr Ne
(TH) 1-501)
Hroro: 180 200

Cxema pacuera utoroBoro 6amia «(Cymma + Tep)/2» - cymma 6auioB 1o BCEM Y4€OHBIM MEPONPHUSITHSIM, TPETyCMOTPEHHBIM B Kypce +
cpeaHee apupMETHIECKOE TI0 BCEM MTPOMEXKYTOYHBIM TECTaM, MpoBoAUMBIM yepe3 OT.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Mpu peanu3anuu AMCHUILIMHBI HUCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YEHHUS —
opraHu3amys y4eOHOro TMpollecca B BYy3€, OCHOBAaHHAas Ha JIEKIIMOHHO-CEMHHAPCKO-3a4ETHOU
dopmax oOyuenus. K dopmam 0OydeHHs] OTHOCSTCS JEKIHUH, MPAKTUYECKHE U JTaOOpaTOpHBIE
3aHATHS, a TAKXKE CAaMOCTOATENbHAs paboTa. Ha JeKknmsix MCronb3yroTes HarIsaHbIe U CJIOBECHBIC
METOJIbI OOYYCHHs, Ha MPAKTUYCCKUX W JTa0OpAaTOPHBIX 3aHATUAX — HATJSIHBIC, CIIOBECHBIC U
npakTuueckue mMeTojbl. OIeHUBaHWE 3HAHUN CTYJEHTOB MPOM3BOIUTCS MO OAITbHO-PEHTHHTOBOM
CHCTEME.

6. MeToaundyecKue YKazaHud MO0 0CBOCHHUIO TUCHHUIIJIUHBI

CaMocrosiTenbHasi paboTa — 3TO COBOKYIMHOCTh BCEH CaMOCTOSITENLHON AESTeTbHOCTU
CTYJIEHTOB, KaKk B y4yeOHOW ayAMTOpHM, TaK U BHE €€, B KOHTAKTe C MpernojaBaTelieM U B €ro
OTCYTCTBUH.

CamocTosTenbHas paboTa peaan3yercs:

- -HEMOCPEICTBEHHO B MPOIIECCE AYTUTOPHBIX 3aHATUM.

- -B KOHTaKT€ C IIpernojaBaTelieM BHE paMOK paclHUCaHusi — KOHCYJIbTAllMH IO
y4eOHBIM BOIPOCAM U MPH BHITIOJIHEHUH TBOPUYECKUX M UHAMBHUYaTbHBIX 33aHUN.

- -B BU/JIC BHEAYJUTOPHON CaMOCTOATEILHON PabOTHI.

CaMocrosiTenbHasi paboTa CTYAEHTOB MpeArnojaraeT Oonee yriayOJeHHOE OCBOCHHUE
MaTepuana J1a00paTOpHBIX 3aHATUN, OTAENBHBIX BOIPOCOB MaTepuana Kypca, BBIHOCUMBIX Ha
CaMOCTOSITENIbHOE HM3yUeHHE, a TAaKK€ TBOPUECKHUX 3aJaHHi, CBS3aHHBIX C O0pa30BaTEIbHOU U
Hay4YHOU UCCIEN0BATEIbCKON AEATEIbHOCTBIO.

[leneBbie HANPaBIECHUSI CAMOCTOSITETLHON PAOOTHI CTYIEHTOB:

1. Jnist oBnasieHus v yriryOJIeHUs 3HaHUI:

- KOHCIIEKTUPOBAHUE TEKCTA;

- COCTAaBJICHUE TE3aypyca;

- 03HAaKOMJICHHE C HOPMAaTUBHBIMU JOKYMEHTAMY;
- CO3JlaHUE IIPE3CHTALIUH.

2. [ 3aKkperuieHns 3HaHUM:

- paboTa ¢ KOHCIIEKTOM JICKITUH;

- NOBTOpHAs paboTa ¢ y4eOHBIM MaTepHaIOM;
- COCTaBJICHUE IJIaHA OTBETA;

- COCTaBJICHUE PA3TMYHBIX TAOJIHII.

3. s cucremaruzanuu yaeOHOro MaTepuana;

- HOATOTOBKA OTBETOB Ha KOHTPOJILHBIE BOTIPOCHI;
- MOJrOTOBKA COOOIIEHUS, T0KIaaa, pedepara;

- TECTUPOBAHUE;

- COCTaBJIEHUE UHCTPYKIMH U TTaAMATKH.

4. st popMHpOBaHUS MPAKTUYECKUX U TPOPECCUOHATBHBIX YMEHUIA.
- peleHue 3a1a4 ¥ ynpaxxHeHui 1o oopasiy;
- pelieHre CUTYaTUBHBIX U MPO(eCcCHOHANBHBIX 337134,

CpencrBa 00ydeHus:

- TMIaKTUYECKHAE CPEICTBA, KOTOPhIE MOTYT OBITh MCTOYHUKOM CaMOCTOSITEIHLHOTO
nproOpeTeHus 3HaHUH (TIEPBOMCTOYHUKH, TOKYMEHTHI, COOPHHKH 33/1a4 U YIPAKHEHUH, KypPHAIBI
Y Ta3eThl, yueOHbIe (GUIBLMBI, KAPTHI, TAOJIHUIIBI);



- TEXHUYECKHE CpEICTBA, TPU IOMOIIM KOTOPBIX MpEabsBIsAeTCS ydeOHas
nHpopMmanus (KOMIBIOTEPHI, ayJIUO - BUACOTEXHUKA);

- CpPEICTBA, KOTOpPBIE  HWCIONB3YIOT M PYKOBOACTBA  CAMOCTOSITENBHOM
NEeSITeIbHOCTRIO  CTYIACHTOB  (MHCTPYKTMBHO - METOAMYECKHE  yKa3aHWs, KapTOUYKA C
TuQepeHIIMPOBAHHBIMU 3aJaHUSAMU JUI OPTaHM3aLUU WHIWBUAYAJIbHOW M TPYNIIOBOWH paloOThI,
KapTOYKH C aJITOPUTMAMH BBITIOJTHEHUS 3a/IaHUH ).

Moayab 1. OcHOBHbIE IOHATHA aHAJIUTHYECKON XuMuHu. KayecTBeHHbIN aHAIN3

Tembl JeKkumii:

Ananmutrdeckas XuMmus, e€ 3agaund ¥ MeTobl. Buasl anann3a. DTalbsl aHamm3a

Onucanre XUMHUYIECKOTO PABHOBECHS B TOMOT€HHBIX PEakIusix. AKTHBHOCTh. Koaddumuent
AKTUBHOCTH

PacTBOps! ruaponusyomuxcs coieil. bydepusie cuctemsl.

PaBHOBecus B pacTBOpax KOMIIJIEKCHBIX COCTMHEHUN.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B AaHAJIN3E

PaBHoBecusi B rereporeHHbIx cuctemax. IIpousBenenue pactBopuMoctH. DakTOpHI,
BIIUSIONINE HA PACTBOPUMOCTh OCajKa. Y CIIOBHS 00pa30BaHUS OCaIKa

JlabopaTopHbie padoThl

KavecTBeHHBIE peakli KATUHOHOB 1-3 aHATTUTUYECKUX TPYIIIT

KoHnTposbHast 3a1a4ya o onpeAeneHuIo CMECH KaTUOHOB 1-3 aHaTUTUYECKUX TPy
KauecTBeHHbIE peakiiny KaTHOHOB 4-6 rpymnn

KoHTposbHas 3a1aya no aHaJIu3y CMECH KaTUOHOB 4-6 rpynn

KayecTBeHHBIE peakuy AaHHOHOB.

AHanu3 coneit

ITo Temam Monynsi mpenycMOTpeH | KOJUIOKBUYM M 2 KOHTPOJBbHBIE PAaOOTHI (IIpUMEpPHI
3ajjad ¥ BOIPOCHI KOJUIOKBUYMA MPUBE/IEHBI HUXKE)

Ilo pesynpraraM u3y4eHMs MOZAYJS CTYACHTBl JOJDKHBI 3HATh 3aJadyd aHAJIUTHUYECKOU
XUMHH, Pa3Inyarh MOHATUS «METOI» M «METOJUKa», 3HATh KJACCHM(PHKALMKM METOJOB aHaju3a,
NOAXOAbl K OIHMCAHUIO PABHOBECHS B PACTBOpAaX CHIBHBIX M cHa0BIX 3JIEKTPOJIUTOB,
THJIPOJIM3YIOMIUXCS coJiel, Oy(depHBIX CHCTEM, KOMIUIEKCHBIX M HEPACTBOPUMBIX COCIMHEHUH,
IIPOBOJAMTH pPACUeTBl B pacTBOpax Takux coenuHeHud. [lo pesynbratam  BBIOJIHEHUS
7a00paTOPHBIX PabOT CTYACHTHI JOJDKHBI MOJYYUTh IMPEICTaBICHUS O METOAaX KayeCTBEHHOTO
aHaJn3a, 3HaTh KUCIOTHO-OCHOBHYIO KJIaCCU(UKALMIO KaTHOHOB, KJIaCCU(UKALNIO aHUOHOB, OBbITh
CIOCOOHBIMH IPOBECTH AHAIN3 COJICH METOJIAaMH «MOKPOW» XHUMHUHU.

Mopnyas 2. KomvecTBeHHbIN aHaan3. TUTpuMeTpu4ecKue MeTobl

Tembl JeKkumii:

Knaccudukanus MeTolOB KOJIWYECTBEHHOTO aHanu3a. XHUMHUYECKHME METOJbl aHaJIn3a.
Tutpumerpuueckuii ananus. Pacuetsl B TuTpuMeTpun. KpuBble TUTpOBaHUS

Kucnotrno-ocHoBHOe TuUTpoBaHWe (MeToj HeWTpanmm3anuu). WHIUKaToOpel KHUCIOTHO-
OCHOBHOT'O TUTPOBAaHUS

Penokcumerpusi. HWuaukaropel Merona. Ilepmanranaromerpusi. JluxpomaTomeTpus.
Wonomerpus.

Metoasl KOMIITEKCOMETPUYECKOTrO TUTpoBaHusl. Haukaropsl. [IpakTnueckoe npuMeHeHue.

MeTo1pl OCaiUuTENbHOTO TUTPOBAHUS

JlabopaTopHblie padoThI:
CranpapTuzanus pacTBOpa rMIPOKCUAA HATPUSI.



Onpenenenne HEU3BECTHOTO KOJIMYECTBA COISTHOM U (hocPopHOii KHCTIOT
Omnpenenenue cofepkaHus IPU COBMECTHOM NPUCYTCTBUU ILEJIOYU U COBI.
[lepmaHTaHaTo- ¥ AUXPOMATOMETPHSL.

Komniekcomerpruyeckoe TUTPOBaHUE.

OcanurenbHOE TUTPOBAHUE

[To Temam Monynsi MPEAYCMOTPEH OJWH KOJUIOKBUYM M OJHAa KOHTpOJbHas pabota
(mpuMepsl 3324 U BOIPOCHI KOJUVIOKBUYMA MPUBEACHBI HUXKE)

[lo pe3ynabTaramMm H3y4eHUS MOMYJS CTYAEHTHI JOJDKHBI 3HATh OCHOBHBIE IOJIOKEHMS,
TEPMHHBI W TPHUEMbl TUTPUMETPUYECKOTO aHaIM3a, CHOCOOBI BBIPAXKEHUS KOHIEHTPALUU B
TUTPUMETPUH, YMETh PACCUUTHIBATH HOPMAJbHYIO KOHIEHTPALHUIO U TUTP PacTBOpPa, MPOBOAUTH
pacdeTsl pe3yIbTaToOB aHAK3a MIPH MPSIMOM, OOPATHOM U 3aMECTUTEIILHOM TUTPOBAHHH, OIICHUBATH
UHAUKATOPHBIE OLINOKH, 3HATh o0nactu NPUMEHEHUS KHCJIOTHO-OCHOBHOTO,
KOMILJIEKCOMETPUYECKOT 0, OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO U OCAJAUTEILHOTO TUTPOBAHUS, UX
JIOCTOMHCTBA U HEJOCTATKH.

Monayas 3. KosinuectBeHHbIN aHanu3. ['paBumerpus

Tembl Jiekumii:

OcHOBHBIE TOHATHS TpaBUMeTpuu. TpeOoBaHus K ocagkaM B rpaBuMeTpun. OCHOBHBIC
ocagutenn. [ IpuunHel 3arpsi3HEHUs 0CagKOB.

Pacuersl B rpaBuMerpuyeckoM aHanuse. lIpaktuyeckoe mnpumMeHeHue. JlocToMHCTBA U
HEJOCTaTKN METOJA.

[To Temam MoayJsi MIPeAyCMOTPEHBI TOJIBKO JIEKIIMM U CAMOCTOATENbHAs paboTa, BOIPOCHI
110 TEME MOJYJIsl BBIHECEHBI B UTOIOBOE TECTUPOBAHHUE.

[locne wu3ydeHHss TeMbl CTYACHTBHI JOJDKHBI 3HATh CYTh I'PaBUMETPUYECKOrO METO.a,
OTJIMYHUE TPABUMETPUUECKOMN 1 ocax1aeMoii (opMbl, TpeOOBAHUS K HUM.

Mopnyas 4. MeToasl pa3ieeHHs1 1 KOHIEHTPUPOBAHUS

TeMbl JeKIMM:
Merto/ibl pa3fieieHHs B aHATUTHYECKON XUMUH
Meroas! KOHLIEHTPUPOBAHUS B aHATUTUYECKON XUMUU

[To Temam MOyJisi IPEAYCMOTPEHBI TOJIBKO JICKIIMM U CAMOCTOSATEIbHAs padoTa, BOMPOCHI
0 TeME MOJYJIsl BHIHECEHBI B HITOIOBOE TECTUPOBAHHUE.

[Tocrme w3y4yeHUs TEMBI CTYACHTHI JOJKHBI 3HATh HAMOOJEe PaCIpPOCTPAHEHHBIE METOIBI
pasfeneHus U KOHIEHTPUPOBAHUS, MpPHUMEHseMble B MPOOOMOArOTOBKE IMpPH MPOBEACHUU
AHAIUTUYECKUX U3MEPEHHUI.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Koa koHTpO/IMpyemMoil KOMIIeTeH UK HaumenoBanme

(WJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
4 OIIK-3 OT4eTsl 110 JTabopaTOpHBIM padotam 1-12
Bomnpocer 6anka TecToBbIX 3amanuit Ne 1-
501
Bomnpocs! k 3auery 1-82
Pacuetrnrie 3agaun 1-25
4 IK-1 Ortuetsl o nabopaTtopHbIM padoTam 1-12
Bomnpocs! 6anka TecToBbIX 3agaHuii Ne 1-
501
Bomnpocs! k 3auery 1-82
Pacuetnsbie 3amaun 1-25

Cemectp

7.2. TunoBble 3aJaHUsi WJIM HHbIE MAaTEePHAJIbI, HEOOXOAMMbIe [JIsi TEKYyIIero
KOHTPOJISt

7.2.1. KoHTpoOJbLHBbIE PA0OTHI

Tunosoii(bie) mpuMep(bl) 3axaHus (i)

KonTpoabHas padora Ne 1 mo reme «PaBHOBecHsI B TOMOT€HHBIX CHCTEMAX)

Bapwuanr 1.

1. Cmemano 25 ma 0,22M pactBopa XJI0pOBOAOPOAHOM kuciaoTel U 24 mu 0,25M
pacTBopa rupokcuaa kanus. Berancnnts pH nosmydeHHoro pactsopa.

2. VYKcycHast Kuciora B pactBope ¢ maccoBoil goiner 0,76% mauccouuupoBaHa Ha
1,17%. BeryucianTh KOHCTAHTY AUCCOLUALINY.

3. Beruucnure crenens ruaponnsa u pH pactBopa anerata HaTpusi ¢ MaCCCOBOM J0JIEH
0,1%

4. CKOIBKO MJT pacTBOpa TUAPOKCUA HATpHs ¢ MaccoBoi noneit 0,4% Hamno 100aBUTH
k 23 mu1 0,2M pacTtBopa pocdopHOit KHUCTOTHI, YTOOBI MOTYIUTH pacTBop ¢ pH=2,3?

S. Boruncnute MOHHYIO CHITy M aKTUBHOCTh KaTuoHa amoMuHus B 0,005 M pactBope
AlCls.

KonTpoabHass padora Ne 2 mo teme «PaBHOBecMsi B PacTBOpPax KOMILIEKCHBIX
COeIMHEHHUIl U reTePOreHHbIX CHCTEMAX)

Bapuanr 1
1. BblunciuTe  KOHLIEHTpalMI0  MOHA-KOMIUIEKCOOOpaszoBaresis B PacTBOpE,
+

conepxkamum 0,1M Ag(NH3)2 n 0,5M NH3.

2. Cxombko Momb NH4CNS Heob6xomumo BHect B 1 1 5*10° M pactsopa Hg(NOs)y,
4TOOBI CHU3UTH KoHIeHTpanmio nonos Hg?" 1o 107! mons/n (Kuectoiikoctu = 1,7%102%) 3a cuer
006pa30BaHKs KOMIIIEKCHBIX yacTuil Hg(CNS)4>?

3. Brrunciure TP cynbdara paaus, ecnu B 1 1 Boasl pactBopsiercss 2,11%107 r sroit
COJIH.

4. Omnpenenute Kakas COJNb XJIOPUJ WM XpomaTr cepeOpa Oojee pacTBOpuMa U BO
CKOJIBKO pa3. Berunciure MonsIpHOE M MaCCOBOE OTHOIIEHUE.



5. OO0pa3syercst 11 0Ca/IOK Cylb(ara CBHHIIA, €CIIM K HACHIIIEHHOMY PacTBOPY XJIOpHUAA
CBHHIIA MpUOaBUTH paBHBIN 00beM 0,2 M pacTBOpa CEpHOM KUCIOTHI.

Kontpouabnasi pabora Ne 3 no reme «KomnuecTBeHHbI aHam3. Turpumerpusi.»

BapwuanT 1

I. Paccunraiite MaccoByro om0 okcuaa a3zora (V) B oOpasie, ecnu HaBecKa €ro B
8,0000 T pacTBOpeHa B MepHOU KoiOe Ha 250 My, Ha HelTpaymzanuio 20 MJI 3TOTO pacTBopa
3arpaumnBaercs 12,20 ma 0,1902 M pacTBopa ruipoKcH1a HaTpHsl.

2. 0,1 M pacTBOp XJIOPOBOJOPOIHOW KUCIOTHI HEUTPAIU30BAH PACTBOPOM THIPOKCHIA
Hatpus Ha 80%. Beruucnure pH pactBopa.
3. K cmecn, comepkamieii m30BITOK MOAWIAa W HWoAara Kamus, modaBumm 25,00 mi

pacTBOopa CepHOM KHCIOTHI. BeinenuBmmiica nox ortutpoBanu 21,35 mu 0,2513 M pactBopa
THOCYNb(ara HaTpUs. BeluMcIuTe TUTP CEPHON KUCIIOTHI 110 TUAPOKCUAY HATPHUS.

4. Brruucnure MaccoBbie J0aM KapOOHaTa KajablMs U KapOOHAaTa MarHusi B U3BECTHSIKE,
ecmu mocne pactBoperuss 1,0000 T mpoOGsl M COOTBETCTBYIOMIEH 00pabOTKH, 00BEM pacTBOpa
nosenu Bogou 1o 100,00 ma u Ha TuTpoBanue 20,00 mMi1 ero s ONpeneiaeHus] CyMMbl KalblUs U
MarHus 3arparuid 19,25 ma 0,05140 M pactBopa S/ITA, a Ha TUTpOBAHKHE MarHus U3PacXol0BAIN
6,26 mi toro xe pactBopa JJTA.

5. Bouucnure uHAMKaTOpHYIO mnorpemHocTts TuTtpoBanus 0,01 M pactBOpa
runpokcuaa ammonust 0,01 M pactBopom comnsiHON KucioThl ¢ Tumondranennom (pT = 10)

Kpurtepun onenkn:
Kaxxaast KOHTpOJIbHASI COJIEPIKUT S5 3aad, Kakaas 3aj1a4da OICHHBACTCS 0 MATHOAIUIBHON CHCTEME
(5 — 3agmava BBITIOTHEHA BepHO, 0e3 3amedaHuii, 4 — ecTh HeOOJIbIIME HEMOUYeThl, 3 — 3aJaya
YaCTHYHO BBITIOJIHEHA BEPHO, HO €CTh OIMIMOKHM B HEKOTOPBIX ITyHKTaX, 2 Oajia — 3a/1a4a B IICJIOM HE
pelIeHa, HO eCTh BEpHBIE JeHcTBUA, | Ol — BEpHO 3aIMCAHO YCIOBUE 33Ja4U, €CTh (DOPMYIIBI JJIs
PEIICHHUS, HO BBIYMCIICHUS 10 HUM HE MPOM3BEACHBI, 0 - CTYIEHT HE MPUCTYIUI K PEIICHHIO)

B cymMe 3a KOHTpOIBbHYIO MOKHO HaOpaTh 25 OalyioB.

7.2.2. KoJdJ0KBHUYMBI

ITo kypcy npenycMoTpeHo 2 koimokBuyma. [lepBriil mo TeMe «PaBHOBECHSI B TOMOT€HHBIX U
reTepPOreHHBIX CUCTEMAaxy, MPOXOIUT 1o Bompocam 1-18, 26-28, 33-38, 46-51 (mynkr 7.3.1.).

Bropoii kom10kBUyM NpoxoauT mo teme « TuTpumeTpuyeckue METOAbl aHaINu3a», BOIPOCHI
19-25, 29-32, 39-45, 52-56 (mynkt 7.3.1).

Kputepun onenkn:

Komnnoxsuym Ne 1 onieruBaercs B 10 6asnios:

- 9-10 GanyoB BBICTABISIETCS CTYACHTY, €CIIU IaHbl IIPAaBUIIbHbBIE OTBETHI HA BCE
BOIPOCHI (OIIEHKA «OTJIHYHO)

- 7-8 OaIoB BHICTABIISCTCS CTYJICHTY, €CJIM B OTBETAX CoJiepKarcs HeOobIIme
HEJ0YETHI (OIIEHKA «XOPOIIIO»)

- 3-6 6ayIoB BBICTABIISACTCS CTYJIEHTY, €CIIM B HEKOTOPBIX OTBETaX COZIEPIKATCS
CYIIIECTBEHHBIC OMIMOKH (OIIEHKA «YIOBJICTBOPUTEILHOY);

- 1-2 63.)1)'[3. BBICTABJIACTCA CTYACHTY, CCJIM OH B [ICJIOM HC I'OTOB K KOJUIOKBUYMY, HO
3HAKOM C HEKOTOPBHIMU TEPMUHAMU U OIPEIEICHUSIMH.

Komnnoxsuym Ne 2 onienuBaercs B 15 6anios:
Kom10kBHyM COCTOUT U3 TPEX BOIPOCOB, OTBET HA KaX bl U3 KOTOPBIX OLIEHUBAETCS MO S-
0aJUILHOM CHCTEME.



8. 7.2.3 OT4eTsl 0 J1a00PAaTOPHBIM padoTam

JlabopaTtopnass pabdora 1 u 3: KavecrBenHble peaxkuumu karuonos I, II, III
AHAJMTHYECKUX Tpynn (KUCIO0THO-OCHOBHasA KJaccupukanusa) KadecTBeHHbIe peakmuu
kaTHoHoB 1V, V, VI ananuTHyeckux rpynn (KMCJI0THO-OCHOBHAasI KiaccupuKanus)

[lens pa®oThI: OBIAZETh HABBIKAMH MPOBEJACHUS KAaUeCTBEHHBIX peaKIuii Ha KaTuoHsl I, 11,
III aHanuTHYECKUX IpymIl

Memoouxa npogedenus

1. CocraBuTh TAaOIUILY C BEPTUKAIBHBIMH CTOJIOIIAMHU

YpaBHEHHE AaHATUTUYECKON pPEAKLIUU o

N N Habmaromaemblit
Karnon Pearent (B MOJIEKYJIIPHOM ¥ HOHHOH (hopMax), yCITOBUS Shext
MIPOBEJICHUY PEaKIuU
2. [IpoBectu oOImIMe, TPYIIOBBIE M XapaKTEPHBIC PEAKIHH «CYXHM» U «MOKPBIM»
MyTeM MPOOUPOYHBIM, KaNeIbHBIM U IMTUPOXUMHUIECKHUM CITOCOOOM.

3. 3anoHATH TaOIUITy.
4, [ToamucaTk MOydeHHBIC PE3YJIBTATHI y MPEMOAaBaTENS.
5. OdopMuts oTuer.

JlabopaTopHas padora 2: Cucrematuyeckuii anaan3 cmecu katuonos I, I1, I11
AHAJIMTHYECKHUX TPy
[enb paboThL: MpoBeCTH aHATHM3 cMecH KaTHOHOB KaTroHOB I, 11, 11l ananuTudyeckux rpymm
Memoouxa nposedeHus
I. Pazpaborarh cTpareruto CUCTEMATHUYECKOTO aHAJIM3a B BUJEC CXEMBbI (TaOJHIIBI) [
obpasma, coxepxkamero cmech karnoHoB I, II, Il amamurtuueckux rpymnm (CTyAeHT paboTaeT Mo
WHJUBU1yaJIbHOMY 33JIaHUIO0 TIPETO1aBaATENs).

2. Kpatko omucath xox paOOThl M BBIMOJIHAEMbIE ONEPAllMd B COOTBETCTBUU C
pa3zpaboTaHHOW CXeMOU aHau3a.

3. Pe3ynbTaThl SKCIEPUMEHTAIBbHON YacTH pEKOMEHIyeTcss OoQOopMIIATh B BHUIE
TaOJIHIIBI.

4. [ToanucaTes NoJTydeHHBIE PE3YNIBTATHI Y PENOAABATENS.

5. OdopMuts oTuer.

JlabopaTtopHasi padora 4: Cucremarudeckuii aHaam3 cmecu katuonos IV, V, VI
AHAJMTUHYECKHUX IPynn (KMCJIOTHO-0CHOBHASA KJIaccupuramus)

[{enb paboOTHI: MPOBECTH aHAIM3 CMECH KaTHOHOB KaTroHOB 1V, V, VI ananutndeckux
TPy

Memoouxa npogedenus

1. Pa3zpaboTaTh cTpaTernro CUCTEMaTHYECKOTO aHAIN3a B BUAC CXEMbI (TAOHIIBI) TS
o0pasia, coaepkaiiero cMech katnoHoB 1V,V,VI ananutndeckux rpynm (cTyaeHT paboTaeT mo
WHAUBUAYAIbHOMY 3a/IaHHUIO MTPETnojaBaTeis).

2. Kpatko omumcate Xxom pabOThl U BBINONHSIEMBIE OINEPAlMM B COOTBETCTBUU C
pa3paboTaHHOM CXeMOH aHayn3a.

3. Pe3ynpTarhl JKCHEpUMEHTATBHOW YacTH pPEKOMEHAyeTcs oQopMisTh B BHIE
TaOJIULIBL.

4. [ToanucaTe noy4eHHbIE pe3yabTaThl Y MPETOJaBATEIIS.

5. OdopmuTts oTHeT.

JlaGoparopuas padora 5: KauecrBennble peakunu anuoHoB I, I1, Il ananurnyecknx
rpynn



[{enb paboOTHI: OBIAIETh HABBIKAMH MMPOBEJACHUS KAUECTBEHHBIX PEaKIMii Ha KaTHOHHI [V, V,
VI aHaIUTHYECKHUX TPy

Memoouxa nposedeHus

1. CocTaBUTh TAOJIHUIY C BEPTUKAIBHBIMU CTOJIOLAMH

VYpaBHEeHHE aHATUTUYECKON peaKkuu .

N o Habaromaembrit
AHUOH Pearent (B MOJIEKYJISIpHOW M MOHHOM Qopmax), yCIoBuUs Shext
MPOBEICHUU PEaKIIH
2. [IpoBecTn oOmMe, TPYNIOBBIE M XapPAaKTEPHBIE PEAKLIUH «CYXHM» U «MOKPBIM»
yTeM MPOOHPOYHBIM, KalleIbHBIM M MTUPOXUMHUYECKUM CIIOCOOOM.

3. 3amnoJHUTD TaOIHILY.
4. [Monmucarh Moy4eHHBIE PE3YIbTAThl y IPENoIaBaTesl.
5. OdopmuTts oTHeT.

JlaGoparopHasi padora 6: Anayaus cosei
[{enb pabOThL: MPUMEHUTH SJIEMEHTHI IPOOHOTO M CHCTEMATHUECKOTO aHAlIu3a
Memoouxa nposedeHus

1. Pa3zpaborars cTpareruro IpOOHOTO M CHUCTEMATHUYECKOTO aHAM3a B BUJE CXEMBI
(TabGmutien) 11s oOpasna (CTyIeHT paboTaeT 1Mo HHANBUYATLHOMY 3aJJaHUI0 MPETOAaBaTEsl).

2. Kpatko omumcate Xxom pabOThl U BBINONHSIEMBIE OINEPAlMH B COOTBETCTBUU C
pa3paboTaHHOW CXeMOH aHaIH3a.

3. Pe3ynbTarhl SKCIEpUMEHTATBHON YacTH PEKOMEHyeTCsl OpOPMUTH B BHIEC TAOIHUIIBI.

Tabnuya — Ka4eCTBEHHBIN aHATN3 WHAWBHIYAILHBIX COSTUHEHHI (Coleit)

YpaBHEHHE aHATMTUUYECKON peakiuu (B N
. N Ha6mronaembrii
Oobpaszer Ne PearenT | MoJsIeKyNIsIpHOIN M MOHHOM (hopMax), YCIOBHS sdhexr
MIPOBEJICHUH PeaKluu
Nel- OcMmotp | Benoe kpucraminueckoe BEIIECTBO, PacTB. B B pactBope
omnpeaeieHue H,O MOSIBJIAETCS OCaJIOK.
KaTHOHA
[Tnams OkpammBaHue MIaMEHH. SlBHOTO
OKpaIlIBaHUs
He HalJro qanu
NaOH Ur.n.
Onpenenenue BaCl, 3anuchIBaeTCs YpaBHEHUE benblii ocanok, He
aHHOHA COOTBETCTBYIOIIEH peakuu pactBopsieTcs
B MUHEPATBHBIX
KHCJIOTaxX
4. [ToanucaTe noy4eHHbIE pe3yabTaThl Y MPETOaBATEIIS.
5. OdopmuTts oTHeT.

JlaGoparopnass padora 7: KucI0THO-OCHOBHOe THTpPOBaHue. CraHaapTu3zanus
pacTBOpa rUIPOKCHIA HATPHSL.

[ens paboThI:

I. [IpuroTroBneHue pacTBOpa TUTPAHTA.

2. [ToaroToBka oOpasma K aHaIu3y.

3. Bri6op unaukaropa



Memoouxa npogedernus

1. [TpenBapuTenbHO MPOBECTH HEOOXOIMMBIE PacUEThI IS IPOBE/ICHUS aHAIIH3A.
2. Kpatko onucaTs X0 paboTHI U BHINOIHIEMBIE OTIEPALINU.
3. Pe3ynbTaThl 3KCIEpUMEHTATBLHON YacTH PEKOMEHyeTCsI O(DOPMUTH B BHJIE€ TaOIHII.
Tabmmia 1 — mpurotoBIeHWE pacTBOpa TUTPAHTA
BemecTBo Hagecka ycT. CrangapTuzamus: TutpoBanue Pacuer
BELIECTBA YCTaHOBOYHBIN (V), em?
m=,..T pacTBop
Vi =..,.c™ Pacuetnas
A\ dbopmyna,
V3 Pesynbrar.
Tabnuna 2— moarotoBka odpasiia K aHaIu3y
Ananmszupyemoe | HaBecka TurpoBanue Turpanr, Pe3yinbTar,
BELIECTBO obpasia, (Va), nmm M(foe =), Pacuernas popmyna:
m= ,....I" Vg Myas = ,....T OrtH. omuOKa.
Vi=.,.cM
Va
V3
4. [TonmucaTe noay4YeHHBIE PE3YyIbTAThl y IPEnogaBaTes.
5. OdopMuts oTuer.

JlabopaTopHblie padoTsl 8, 9: KucjioTHO-0cHOBHOe TUTpPOBaHMe. Onpenenenne
co/iep:KaHue KMCJIO0ThI (0CHOBAaHMUS, COJIN) B 00pa3ie
Lenb paGoTHI:

1.

2.
3.
4

el S

5.

[TpuroroBneHue pacTBopa TUTPAHTA.

[MonroroBka obpasia K aHanusy.

Br160op nnaukaropa

Omnpenenenue cojiepkanne KUCIOTHI (OCHOBaHMS, COJIM) B 0Opasiie

Memoouxa npogedernus
[IpenBapuTeTbHO MPOBECTH HEOOXOMUMBIC PACUETHI JJIsl TIPOBEICHHSI aHAIIN3A.
Kpatko onucaTs X0 paboTHI U BBINOIHIEMBIE OTIEPALIUH.
Pe3ynmbTarhl SKCIIEpUMEHTATLHOW YaCTH PEKOMEHAYETCS OOPMHUTH B BHJIE TaOJIHIIBI.
PaccunTarh KpUBYIO TUTPOBAHUS C rpaudecKuM omnpenenenuem TO.
OO6ocHoBaTh BBIOOp HWHAWKATOpa C yKazaHuemM pT, w3MeHeHus okpackw, pH

TUTPYEMOTO pacTBOpa.

6. Pe3ynbTarhl TUTPOBAHUS PEKOMEHIYETCSI IPEACTABIATH B BUJE TaOIUIIBI.
Tabauya — pe3yabTaThl aHAJIA3a UCCIIETyEMOro o0pasiia
Anammsupyemoe | HaBecka TurpoBanue(V | Turpanr- Pesynbrar aHanusa,
BEIIIECTBO oOpasia a), WITH 0,1M Pacuernas popmyna:
m=,...T Mya = ,....T M(fos =), OrtH. omuOKa.
Wik Va , cM’
Vi
Vs
V3
7. [TonmucaTe noay4YeHHBIE PE3YyIbTAThl y IPEnogaBaTes.
8. OdopMuts oTuer.




JlabopaTopHnasi padora Ne

10: OxucIMTEJbHO-BOCCTAHOBHUTE/ILHOEC THTPOBAHME.

Ilepmanranaromerpusi. bBuxpomaromerpus.
Lenb paGoThI:

1.

2.
3.
4

el S

5.

[TpuroroBneHue pacTBopa TUTPAHTA.

[MonroroBka obpasia K aHanuzy.

Br16op nnaukaropa

Omnpenenenue conep:xanus BocctanoButeneit (Fe , Sn2+, H202) B o6pasue

Memoouxa npogedenus
[IpenBapuTeTbHO MPOBECTH HEOOXOMUMBIE PACUETHI JJIs TIPOBEICHHSI aHAITN3A.
Kpatko onucaTs X071 paboTHI U BBINOIHIEMBIE OTIEPALINH.
Pe3ynbTarhl SKCIIEpUMEHTATLHOW YaCTH PEKOMEHAYETCS OOPMHUTH B BHJIE TaOJIHIIB.
PaccunTath KpUBYIO TUTPOBAHUS C rpadudeckuM omnpenenenuem TO.
OO6ocHoBaTh BBIOOp HWHAWKATOpa C yKazaHuem pT, w3MeHeHus okpackw, pH

TUTPYEMOTO pacTBOpa.

6. Pe3ynbTarhl TUTPOBAHUS PEKOMEHIYETCSI IPEACTABIATH B BUJE TaOIHIIBI.
Tabauya — pe3yabTaThl aHAJIA3a UCCIIEYEMOro o0pasiia
Anamusupyemo | HaBecka oOpasua | TurpoBanue(V | Tutpant- Pesynbrar aHanusa,
€ BEIIECTBO m= ,..T a), WITH 0,1IM Pacuetnas popmyna:
Wi Va , cM Myas = ,....T M(fos =), OrtH. omuOKa.
Vi
V2
V3
7. [ToanucaTe noy4eHHbIE pe3yabTaThl Y MPETOaBATEIIS.
8. OdopmuTts oTHeT.
JlaGoparopubie padorelr Ne 11, 12 KommiiekcoHoOMeTprU4YecKOoe THUTPOBaHHE.

OcaaurtenbHOE THTPOBAaHME.

Lenb paGoThI:

1.

2.
3.
4

el S

5.

[TpuroToBneHne pacTBOpa TUTPAHTA.

[MoaroroBka obpasia kK aHaIu3y.

Br16op nnaukaropa.

Omnpenenenue coepkaHus KATHOHOB B KOHTPOJBHBIX 3a7a4ax

Memoouka nposedenus
[IpenBapuTeTbHO MPOBECTH HEOOXOAUMBIC PACUETHI JIsl TIPOBEICHHSI aHAITN3A.
Kpatko onucaTs X0 paboTHI U BBINOIHIEMBIE OTIEPALINU.
Pe3ynbTarhl SKCIIepUMEHTATLHOW YaCTH PEKOMEHAYETCS OOPMHUTH B BHJIE TaOJIHIIBI.
PaccunTath KpUBYIO TUTPOBAHUS C rpaudecKuM omnpenenenuem TO.
OO6ocHoBaTh BBIOOp HWHAWKATOpa C yKazaHuem pT, w3MeHeHus okpackw, pH

TUTPYEMOT'O pacTBOpa.

6. Pe3ynbrarhl TUTPOBaHUS PEKOMEHIYETCSI IPEACTABIATH B BUJE TAOIHIIBI.
Tabnuira — pe3yabTaThl aHAIM3a UCCIEAYEeMOTo 00pasia
Anammsupyemsble | HaBecka TurpoBanue(V | Turpanr- Pesynbrars! ananmsa,
KOMITOHEHTBI oOpasma a), WITH 0,1M Pacuetnbie popMysbl:
obpasna m=,...T My = ,....T M(fos =), OrtH. omuOKa.

Wik Va , cM’

D

Vi




2)

[TognucaTe noy4eHHbIE pE3yIbTaThl y IMPENOJaBaTEeIs.
OdopmuTts oTHeT.

Kpurepumn oneHku:
Henocemenne/neBbinonnenue 1adopaTopHoit paboTsl orieHuBaeTcs B -10 (MUHYC 1€CATh)

6aytoB. JlaboparopHast paboTa CUMTaeTCsl BBIMOJHEHHOM, KOT/Ia TI0 HEM CJaH OTYeT
MPEToAaBaTeIIo.

7.3. OueHo4HbIe CPeACTBA JJIsl MPOMEKYTOYHOH ATTECTAllMHM [0 MTOraM OCBOCHUS

JUCIUILTHHBI

7.3.1. Bonpochl K NPOMeKyTOYHOM aTTecTaAluU

Cemectp 4

Ne i/

Bonpocsl k 3a4ety

1

YkaxkuTe criocoObl BRIpAXKEHUS KOHIIEHTPALIUN PACTBOPOB.

2 Paccunraiite Tutp 0.050 M pacTtBOpa €IKOro HaTpa M TUTP €IKOTO HATpa MO CEPHOM
KHCJIOTE.

3 YKaXuTe B3aMMOCBSI3b MEKJy TUTPOM PAaCTBOPA U €r0 MOJISIPHOCTHIO, HOPMAJIbHOCTBIO.

4 [IpuroroBiieHne pacTBOPOB C KOHIIEHTPALUEH: MOJIb/J., MOJIb-3KB./1, I/1, % (Macc.), %
(oOBeM.).

5 Kakum TpeOGoBaHHSM JOJKEH COOTBETCTBOBATH CTaHAApPTHBHIN pacTtBop? CrocoOb!
IPUTOTOBJIEHHS CTAaHJAPTHBIX PACTBOPOB.

6 [Ipu cMemeHnn 0qHO MOJIIPHBIX BOJHBIX PACTBOPOB XJIOPUCTOTO HATPHUS U XJIOPUCTOTO
KaJIMsl U3MEHUTCS JIM KOHIIEHTpalMsl HOHOB B IOJy4eHHOM pactBope? Ecau n1a, To kak?

7 PaccunTaiiTe MOHHYIO CHIIYy ACHUMMOJSPHOTO M CAHTUMOJSIPHOTO BOJIHBIX PACTBOPOB
CEpHOM KHUCJIOTHI.

8 CpaBauTe KO3(DPUIMEHTHI aKTUBHOCTEW MOHOB Bojaopoza B 0.050 M u 0.0020 M
pacTBOpax CEpHOM KHUCIOThI. BplunciINTe aKTUBHYIO KOHLEHTPALMIO HOHOB BOOPOJa U
BesnunHy pH.

9 BriuucnnTe akTUBHYIO KOHILIEHTpaLMi0 HOHOB Boaoposa B 0.020 M BoaHBIX pacTBOpax
XJIOPOBOJIOPOJTHOM M YKCYCHOM KHCJIOT.

10 [TpuBeauTe NpUMeEpHI CUIBHBIX U CIA0BIX SJIEKTPOIUTOB. JlaliTe MOSICHEHUS.

11 CpaBHHUTE CcWJly MYpaBbMHOW W OpPTOGOCHOPHON KHUCIOT B BOJHOM pacTBOpE MpH
koHIeHTpauuu .10 MOJIb-3KB/II.

12 CpaBHuTte cuily ocHoBaHMM B BoAHbIX pacTBopax: 0.050 M KOH u 0.050 M NH4OH.

13 Berancnure senmmunny pH 0.010M Boanoro pactBopa NH4Cl, C¢HsOH (denomn).

1 KucnorHo-ocHoBHOE paBHOBecue. Pacuer BenuunH pH amst cmabbIx KUCIIOT.

15 KucnorHo-ocHoBHOE paBHOBecue. Pacuer BenmmunH pH a1 cmaObIx OCHOBaHHA.

16 Kucnorno-ocnoBnoe paBHoBecue. Pacuer BemuuumH pH s coneldl, KoTopbie
TUAPOIU3YIOTCS B BOJIHBIX pacTBOpax.

17 Bydepubie cucrembl. Mexanusm ux neiictBus. bydepHast eMKOCTb.

18 KucnorHo-ocHoBHOE paBHOBecue. Pacuer BenuunH pH a1t CUIIBHBIX U CITAOBIX KUCIIOT.

19 OCHOBHBIE TTOHSTHUS B TUTPUMETPHUU. Crioco6s1 TUTPOBAHUSI.

Knaccudukanus TUTPUMETPHUUYECKUX METOJOB aHanu3a. KpuBble THTpPOBaHUS.




I/IHI[I/IKaTopHI)Ie CHUCTCMBI.

20 Pacuer pe3ynbTaToB TUTPUMETPUUECKOTO aHaIn3a. [1orpemHoCTs TUTPUMETPUYECKOTO
aHaIn3a.

21 KucnorHo-ocHoBHOE THTpOBaHMe. THUIBI KpUBBIX TUTpOBaHUA. OnpeneneHne KOHEUHON
touku TuTpoBanus (KTT).

22 Br160p nHAMKAaTOpa M MHAWKATOPHBIE TIOTPEIIHOCTH.

23 [Toctpoutes kpuByro tuTpoBanus 20.0 ma 0.10 M mypaBbuHol kuciaorsl 0.10 M
pactBopom KOH. Bei6pats unnukatop st pukcupoBanust KTT.

24 Onpenenuth TUN BEIWYUHY MOrpemHOCTH npu TuTpoBaHun 0.10 M MypaBbHHOI
kuciaorel 0.10 M pacTBopoM e€AKOro HaTpa INpU MCIOJIb30BAaHUM HWHAMKATOpa
METUIIOBOTO OPAHKEBOTO.

25 TutpoBanue cMeceil BENEeCTB KUCIOTHO-OCHOBHOIO XapaKTepa.

26 PaBHOBecue B cucTeMax C  KOMIUIEKCHBIMM  CO€AMHEHMsMH. Jlucconumanus
KOMIIJIEKCHBIX COoeIMHeHNI. KOHCTaHTBI yCTOWYMBOCTH.

27 KoHcTaHTB! yCTOMYMBOCTH KOMILJIEKCHBIX COETUHEHMI.

28 DaKTOpbl, BIUSIONINE HA YCTOWYNBOCTH KOMILIEKCOB.

29 KomMmmnexkconoMeTpuueckoe TUTpOBaHHUE. XapaKTepucTuka Mmetoa. Tutpantsl. Kpusbie
tuTpoBanus. O6JIaCTH IPUMEHEHHUS.

30 VYcnoBus ~ mpoBeneHus aHaJln3a  KOMIUIEKCOHOMETPHH. WuoukaTtopel B
KOMIUIEKOHOMETPUHN U UHJIMKATOPHBIE ONTHOKH.

3 Tpwionomerpus. TUTpaHT, €ro craHaapTu3anus. YCIOBUSA IPOBEICHUsS aHaIM3a.
O6nacTy MpUMEHEHUSI.

32 JuddepennmpoBaHHOE KOMITTIEKCOHOMETPHUYECKOE TUHTPOBAHUE CMECEH BEIIIECTB.

33 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE CUCTEMbI. DJIEKTPOIHBIC TOTCHIUAIBI.

34 DJIC cucTembl — KpUTEPHl OLIEHKH HaIpaBjIeHUs mporecca. Y paBHeHnue ['mboca.

35 ®dakTopsl, KoTopbie BIustoT Ha DJIC cucreMsl.

36 VYpasuenue Hepucra. 3aBucumocts BenuuuHbl DJIC OT COOTHOILIECHHS KOHLIEHTpalui
OKHCJICHHOHM M BOCCTAaHOBIICHHOU (hOpM peareHTa.

37 DJIEKTPOXUMUYECKU SKBUBAJICHT BEIIECTBA.

38 OKHMCIHUTENTBHO-BOCCTAHOBUTENBHBIE MPOLECCHl B aHATUTHYECKOM Xxumuu. KoHcTaHTa
paBHoBecusl. [1osicCHUTH Ha IpUMepe.

39 OKHUCIHTENbHO-BOCCTAaHOBUTENbHOE THUTpoBaHMe. Kiaccudukarus meronoB. Kpubbie
tutpoBanus. Onpenenenne KTT.

40 Ilepmanranatomerpusd. [IpuroroBnenue U craHgapTU3alMs TUTPAHTA. Y CTAaHOBOYHBIE
BellecTBa. BinsHue cpeqibl Ha X0/ peakiiu.

41 Pacuer kpuBoii THUTpoBaHHMs B mepmanraHaromerpuu. Omnpenenenne KTT. OO6nacth
MIPUMEHEHUSI IEPMAHTaHATOMETPUH.

42 HNonomerpusa. YcioBusi NpoBEACHUS HOJOMETPUYECKUX peakuuid. IIpurorosienue
TUTPAHTOB M UX cTaHnaptuzarws. O0IacTu NPUMEHEHHUS HOIOMETPUIECKOTO aHAIH3a.

43 HNopatomerpus. Tutrpant. Obmacte npumeHeHuss. CriocoObl OCYIIIECTBICHHS aHAIU3a.
AHann3 OpraHMyYECKUX BEIIECTB.

44 bpomatomerpus. TutpadT. VYcnoBUS TNpOBEACHUS peEakiuii B OpOMaTOMETPHH.
DuKCHPOBaHNE TOYKU YKBUBAIEHTHOCTU. OOIACTh MPUMEHEHHS] OPOMaTOMETPHH.

45 Xpomaromerpusa. THUTpaHT — CTaHAAPTHBIA pPACTBOpP AUXpoMaTra Kajuusd. Y CIOBUS
IIPOBEICHUSI  OKUCJIMUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUMd B  XPOMATOMETPUHU.
[IpuMeHeHne MeToia AJi aHaIu3a OPraHMuYeCKUX BEIEeCTB.

46 PaBHoOBecue B cucrteme ocagok — pactBop. [Ipoussenenue pactBopumoct. OCHOBHBIE
(bakTOpkl, BIUSIONINE HA PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCTUHEHHIA.

47 PaBHOBecHE B cucTemMe 0CaZoK — pacTBOP. PaCTBOPUMOCTH MajgopacTBOPUMBIX COJICH.

48 [Ipoussenenune pactsopuMoctu. IoHHOE IpOU3BEICHUE.

49 YcnoBue oOpa3oBaHus M pACTBOPEHUS OCAJIKOB.




50

@DakTOpBbl, BIUSIONINE HA PACTBOPUMOCTH MAJIOPACTBOPUMBIX COJIEH.

51 ConeBoii 3¢ dekT, CymHOCTh 3TOro ¢ heKra.

52 TuTpoBaHue 1O METONY OCaXIeHHUs (OocaauTelbHOe TUTpoBaHue). Kraccuduxarus
MeTOJ10B. PacueTHble KpUBbIE TUTPOBAHUSI.

53 TuTpoBaHue CMECH TAJIOTCHUIOB METOZIOM ocaxaeHus1. OCOOCHHOCTH TIpoIiecca.

54 [octpouts kpuByto TutpoBanus 20 ma 0.010 M pactBopa Gpomuia HaTpuUsi pacTBOPOM
HUTpaTa cepedpa Tou xe KoHneHtpauu. Onpenenuts KTT.

55 Aprentomerpus. IlpuroroBieHue TUTpaHTa M €ro CTaHAApTU3ALMs. Y CIOBHS
IIPOBEJICHUS PEAKIIUN B ApT€HTOMETPUHU.

56 Nunukaropel, NpUMEHsSEMblE B OCAAUTEIbHOM TUTpoBaHUU. Merong Mopa, meron
®dasnca, meton I'eli-Jlrocaaka, 00J1aCTH IPUMEHEHUSI.

57 OCHOBHBIE METPOJIOTUYECKUE XaPAKTEPUCTUKN METOJOB aHAJIM3a.

58 OneHka BOCIPOU3BOAMMOCTH PE3YJIbTaTOB U3MEPEHUIA.

59 OrnpeziesieHne U UCKITIOYEHUE TPYOBIX MOrpemHocTel (IpoMaxoB).

60 KayecTtBeHHBIN cOCTaB BemIECTB (OPraHUYECKUX M HEOPraHWYECKHX). XHUMHYECKHE
Croco0Obl YCTAaHOBJIEHUS KAYECTBEHHOT'O COCTaBa BEIIECTBA.

61 KauecTBeHHBI aHanuM3 HEOPraHUYECKUX BEIIECTB, PACCMOTPUTE HA MpPUMEpE
YCTaHOBJICHUSI COCTaBa COJICH.

62 Ha3zoBute kiaccu(uKkamoHHbIE CHCTEMbI KATHOHOB.

63 I'pynmnoBsie peareHThl B KAYECTBEHHOM aHAaJIN3€e, UX POJlb.

64 ['pynnoBbie peareHThl B KAUY€CTBEHHOM aHAIM3€ KATMOHOB MO KHCIOTHO-OCHOBHOM
KJIaccu(UKaIum.

65 AHaTMTUYECKHE  peakIMu, TpeOOBaHUs, KOTOPHIM JOKHBI  COOTBETCTBOBATH
AHAINTUYECKUE PEAKIINH.

66 KadectBenHbie peakinu KaTHOHOB. Peakiiun oTkpeitus. Crienuduaeckue
peakuuu.

67 OTKpBIBa€MbIi MUHUMYM, MUHUMAJIbHBI 00bEM B KAYECTBEHHOM aHAJIM3E.

68 AHAJIMTHYECKUE TPYIIBI KATHOHOB MO KMCIOTHO-OCHOBHOM KJIacCH(HKALINY.

69 CocraBpTe cxemy pazaenenus karuoHos I, II, III ananurnueckux rpymnm.
3anumnTe COOTBETCTBYIOIINE XUMUYECKHE PEAKIIMKM B COKPAILIEHHOM HOHHOM BHJE.

70 CocraBpTe cxemy paszaeneHus katuoHos [V, V, VI ananutuueckux rpymnm. 3anuimmure
COOTBETCTBYIOIINE XUMHUECKUE PEAKIIUU B COKPAILIECHHOM HOHHOM BHJIE.

71 | CocraBbTe  cxeMy pasjgenenus katmonos K'Y, Ba®" | Mg?',Cd**. 3anummre
COOTBETCTBYIOIINE XUMHUECKUE PEAKIIUU B COKPAILIECHHOM HOHHOM BHJIE.

72 HazoBure OCHOBHBIE ATanbl CHCTEMAaTHYECKOIO aHaJIW3a KAaTHMOHOB II0 KHCIIOTHO-
OCHOBHOM KJ1acCH(UKAIIIH.

73 Crioco0ObI MpoBeaeHNUsT KaYeCTBEHHOTO aHAllM3a: MPEABAapUTENbHBIA aHaIN3, IPOOHBIH
aHaJIM3.

74 Hanumure ypaBHEHUs peakliMii OTKPBITUS KATHOHOB B IIPEABAPUTEIILHOM aHAJIU3E.

75 OTKpBITHE KAaTHOHOB KaJIbIIMs, CTPOHITUS, Oapusi KaneabHOM peaKIuel ¢ pOJIU30HaTOM
HaTpUs.

76 [TonroroBka oOpasia K MpOBEACHUIO Ka4YeCTBEHHOT0 aHau3a. B3stue cpeane mpoosl.

77 Knaccudukanust annoHoB. [ pynmoBbie peareHThl B KAYECTBEHHOM aHaJIN3€ aHUOHOB.

78 Peakuuu ocaxkaeHuss B KadeCTBEHHOM aHAJIM3€ CMECH AaHHOHOB IE€PBOM TIpYIIIbI.
[IpuBeanTE COOTBETCTBYIOIINE YPABHEHUS PEAKIUNA.

79 [Tpusenute cxemy uaentudukamuu coneit Ha npumepe conerr KCIl, NH4Cl, Alx(SO4);.

80 DYHKIIMOHAJIBbHBIA aHAIN3 OPTAHMYECKUX COCTMHEHUN. AHAJIN3 abJEru0B, KETOHOB.

81 OYHKIMOHAIBHBIA ~ aHAM3 OPraHMYECKUX COCOUHEHMH. AHanu3 COUPTOB W
OpPraHWYECKHUX KHCIIOT.

82 DJIeMEHTHBI aHaIM3 OpraHNuYecKkux BemecTB. Kakoit oOpaselnr mpuHSAT 3a CTaHAApT B

9JICMCHTHOM aHaJIn3€ 1 HO‘IGMY?




Tumnosbie PACUYCTHBIC 3aJaHUA

Brluncnure paBHOBECHBIE KOHILIEHTPAIMU YacTHUIl B pacTBope, coxaepxamem 0.010 M
Cu*' u 1,0 M ammuaxa.

2 Brluncnute KOHIEHTpanuu HoHoB Hg?' B pactBope, comepkamem 0.10 Momb/n
Hg(NO3), u 2,0 monw/n1 KBr.

3 OmnpesiennTe, B KAKOM HAMPABIEHUH U C KAKOW WHTEHCHBHOCTBIO TMOMIYT peakiuu: Fe?"
+ Cl =Fe* + 2CI', Fe*" + Bro = Fe** + 2Br, Fe?*' +J,=Fe*" +27J.

4 Hanummure KOHCTaHTBI paBHOBECHS [JJs MPOLECCOB JHUCCOIMALMM  CIEAYIOLIUX
BemecTB: Zn(NH3)4SO4, HoC204, Caz(POs)s.

5 Brerancnure pactBopuMoCTH B Bojie coneit cepedpa: AgBr, Agl, AgrSOa4, Ag3POs.

6 Beraucnure, ckonbko NaxCO3 motpedyetcs ais npespamienus 0.250 T BaSO4 B 200 mu
pactBopa B BaCO3 Ha 90%.

7 Boeraucnure dakrtop sxkBuBaieHTHOCTH A1 KMnOs B peakiuu ¢ FeSO4 B KHCJIOH
cpene.

8 Paccuuraiite Tutp 0.050 M pactBOpa €IKOro HaTpa U TUTP €IKOTO HaTpa MO CEPHOM
KHCJIOTE.

9 [IpuroroBneHne pacTBOPOB C KOHIIGHTPAIIUEH: MOJIB/JI., MOJIb-3KB./JI, T/,

% (macc.), % (00BeMm.).

10 PaccunTaiiTe MOHHYIO CHIIYy ACHMMOJSPHOTO M CAHTUMOJSIPHOTO BOJIHBIX PAcCTBOPOB
CEpHOM KHUCJIOTHI.

11 CpaBauTe KO3(PUIMEHTHI aKTUBHOCTEW HOHOB Boaopona B 0.050 M u 0.0020 M
pacTBopax CEpHON KUCIOTHI. BeIUMCINTE aKTUBHYIO KOHIICHTPALIMIO HOHOB BOJIOpOJA U
BesnunHy pH.

12 BriuucnanTe akTUBHYIO KOHILIEHTpaLMi0 HOHOB Boaopoa B 0.020 M BoaHBIX pacTBOpax
XJIOPOBOJIOPOJHOM M YKCYCHOM KHCJIOT.

13 [Tpu cmemeHnu OJHOMOJISIPHBIX BOJHBIX PacTBOPOB XJOPUCTOIO HATPUS U XJIOPUCTOTO
KaJIis U3MEHSTCS JIM KOHIEHTPAIlMu HOHOB B MoJydyeHHOM pactBope? Eciu na, To kak?

14 CpaBHHUTE CcHIly MYpaBbMHOW W OpPTOPOCHOPHON KHUCIOT B BOJHOM pacTBOpE MpH
koH1eHTpanuu 0.10 MosIb-3KB./11.

15 CpaBHute criry oCHOBaHMH B BoJHBIX pacTBopax: 0.050 M KOH u 0.050 M NH4OH.

16 | Beruncnute Bennuuny pH 0.010 M BogHoro pactBopa NH4Cl, C¢HsOH (dhenomn).

17 Brluncnute KoHIEHTpamuio noHoB Hg?' B pacTBope, coaepxkarmeM 0.10 Moms/m
Hg(NO3), u 2,0 monw/a1 KBr.

18 Paccuuraiite Benuunnasl pH B aneratHom Oydepe.

19 PaccunTaiite Benmunnbl pH B ammuaunoM 0y epHOM pacTBope.

20 PaccunTars obnacts ckauka tutpoBanus 0,01M KOH 0,01M crangapTHBIM pacTBOpOM
HCI.

21 Onpenenute TUN W BEIWYMHY HHIMKATOPHOW owmuOku mpu TuTpoBanuu 0.10 M
MypaBbuHON KucJIOTBI 0.10 M pacTBOpoM €IKOro HaTpa MpHU HCMIOJb30BAHUHU
WHJUKATOpa METHUJIOBOT'O OPaH>KEBOTO.

22 Paccuuraiite, kakue koopauHatsl Oynet umeth T3 mipu tutpoBaruu ~ 0.10 M pactBopa
cynbdara menu 0.10 M crangapTabM pactBopom DJITA?

23 Kaxoit 06bem Boawl Hamo no0aBuTh K HaBecke 1.5320 r KOH, 4To0b1 Ha TUTpOBaHUE
anmkBOTHI 20.0 M1 3TOr0 pactBopa u3pacxogosats 14.70 mu 0.050 M HCI?

24 Onpenenure MOISpHYIO KoHIIEHTparuto pactBopa KOH, ecinu Ha tutpoBanue 15.00 mn
ero u3pacxomoBanu 18.70 mx pactBopa HCI ¢ Tucry 0.002864 1/mut.

25 Ha peakmuio 0.2140 cmecu, cocrosimiedt w3 KapOOHATOB KablMsl W Oapus,

uspacxogosanu 15.00 mu 0.2000 M pactBopa HCI. Onpenenute maccoByro aomro (%)
CaCO3 n BaCOs3 B cmecn.




7.3.2. Kputepuu u HOPMBbI OLIEHKH

d®opma
NMPOBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUHOI
arTecTalnu
4 3a4eT 1Mo Texkymuii pEeUTUHT COCTABJISET
«3a4TEHO»
HAKOMUTEILHOMY 40-100 Ganos
pEeUTHHTY Tekymmit pedTuHr coctaBisieT 0-

«HC 3a4YTCHO»

39 6amnoB




8. Y4eOHO-MeTOAM4YeCKOEe M HHPOPMALIMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi JuTeparypa

Ne
n/n

ABTOpBI, COCTABUTEH

3arsaaBue (3aroJjioBoK)

Tun (yueOHunk, yuedHoe
nocooue, y4e0HoO-
MeTOoAuYecKoe Imocooue,
NMPaKTUKYM, AP.)

T'ox m3nanus

KoauuecTBo B
HAy4YHOI
ounobauorTeke /
HaumenoBaHnue
9BC

Bepmunun B.J., Biiacosa
N.B., Hukudoposa 1. A.

AHanuThueckass  XuUMUs [ DJIEKTPOHHBIN
pecypce] : yuebnuk / B. W. Bepmmnaun, U. B.
Bnacosa, . A. Huxudoposa. - U3zn. 2-e,
nepepad. u nom. - Cankr-IlerepOypr : Jlans,
2017. - 428 c. : wn. - (Y4eOHUKH ISl BY3OB.
CnenuanpHas nuteparypa). - ISBN 978-5-
8114-2561-7.

YyeOHuk

2017

9BbC «Jlaup»

[Teperonuas O.B.,
Coxomoba C.A.

[IpakTKyM TI0 aQHAJIUTHYECKOW XHUMUHU.
OU3NKO-XUMUYECKUE  METOIbl  aHaum3a
[DnexTponHbIii pecype] : yueb. mocobue /
O. B. Ileperonuas, C. A. Coxkonosa ;
Boponex. roc. arpap. yu-T uM. Mimnieparopa
Ilerpa I. - Boponex : BI'AY um. Iletpa I,
2017.-100 c.

YyebHoe 1mocodue

2017

9BC «IPRbooks»

Cwmarynosa A.H., ITamkosa
I'.B., bensix JI.H.

Marematnueckoe
JKCIIEPUMEHTA B METOJINYECKUX
UCCIICIOBAHUSIX  AHAIUTUYECKOW  XHUMHUU
[DnexTpoHHBIN pecype] : yueb. mocobue /
A. H. Cmarynosa, I'. B. Ilamkosa, JI. U.
benbix. - U3n. 3-e, crep. - Cankr-IlerepOypr
: Jlanp, 2018. - 120 c. : . - (YueOHUKH 115
By30B. CnenmanbHas jauteparypa). - ISBN
978-5-8114-2540-2.

IIJIAHUPOBAHUE

YyeOHuk

2018

9BbC «Jlaup»




8.2. lomoJiHMTeILHAS JIMTEPATypa

Ne
n/n

ABTOpBI, COCTABUTEH

3arsaaBue (3aroJjioBoK)

Tun (yueOHunk, yuedHoe
nocooue, y4eoHoO-
MeTOoAuYecKoe mocooue,
NMPAaKTUKYM, AP.)

T'ox m3panus

KoauuecTBo B
HAy4YHOI
ounobauorTeke /
HaumenoBaHnue
9BC

Kykunna O. b. [u 1p.]

AHanuThueckass  XuUMus [ ODJIEKTPOHHBIN
pecype] : yue6. mocobue / O. b. Kykuna [u
ap.]. - Boponex : BI'ACY : OBC ACB,
2014. - 161 c. - ISBN 978-5-89040-499-2.

Y4yebHoe mocodue

2014

9BC «IPRbooks»

Kebentses A.1.,
Kepnocek A.K., Tanytb
N.E.

Ananutuueckas — Xumus.  XUMHYECKHUE
METOJIbl aHanu3a [DJIEKTPOHHBIN pecypc] :
yueO. mocobue / A. U. XKeGentse, A. K.
Kepuocek, 1. E. Tanyts. - 2-e u3m., crep. -
Munck : Hosoe 3uanme ; MockBa :
NHOPA-M, 2014. - 542 c. : un. - (Beicuee
obpasoBanue. bakanaBpuar). - ISBN 978-5-
16-004685-3.

Y4yebHoe rmocodue

2014

ObC
«ZNANIUM.CO
M»

I'ycbkora B.IL. [u ap.]

AHanmutnueckas XHUMHUSL. Pacuetnl B
KOJINYECTBEHHOM aHaju3e [DIJIEKTPOHHBIN
pecypc] : IpaKTUKYM JUIst CTYEHTOB BY30B /
B. II. I'ycbkoBa [u ap.]. - 2-e u3a., ucop. u
nom. - KemepoBo : KemepoB. TeXHONI. UH-T
nuieBoi nmpomseinuieHHoctu, 2010. - 123 c.
: ni. - ISBN 978-5-89289-633-7.

[IpakTukym

2010

9BC «IPRbooks»

Eropog B.B., BopoObeBa
H.N., CunsBectpoBa U.I'.

Heopranuueckas W aHanuTHYeCKas XUMMUS
[DnekTpoHHBIN pecypc] : AHaauTHYECKas
xumus : ydeonmk / B. B. Eropos, H. U.
BopoObeBa, U. I'. CunbBectpoBa. - CaHKT-
[TerepOypr : Jlanwp, 2014. - 142 c. : un. -
(YueOnuku g By3oB. CrnenuanbHas
auteparypa). - ISBN 978-5-8114-1602-8.

YyeOHuK

2014

9BC «Jlaup»

Eroposa O. A.

OCHOBBI KQ4yeCTBECHHOI'O Hu

Koucnekr jgexmii

2013

9BC «IPRbooks»




Tun (yueOHunk, yuedHoe

KoanuecTBO B

HAy4YHOM
Ne nocooue, y4eoHoO-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus oudauorexe /
n/n MeTOoAuYecKoe Imocooue,
HaumeHoBaHue
NMPaKTUKYM, IP.) 3EC
KOJIMYECTBEHHOI0 aHalIn3a [DJIEKTPOHHBIN
pecype] : koHcmekT Jgekuumid / O. A.
Eroposa. - Mocksa : PY/IH, 2013. - 142 c. :
wi. - ISBN 978-5-209-05160-2.
6 | Kyapsamosa A.A. XUMHUYECKUE pEaKIMU B aHAIUTUYECKOU Y4eOHoe mocobue 2011 3BC «IPRbooks»

XUMUU  [DnekTpoHHBIM  pecype] (¢
npumMepamMmu u 3agadyaMu JJIA
CaMOCTOATENILHOTO pEIIeHUs1) : y4deOHoe

nocobue / A. A. Kynpsmosa. - Camapa:
PEABU3, 2011. - 75 c. : ni.




8.3. Ilepeyenb mpogeccHOHAIBbHBIX 0a3 JAHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

- byTtnepoBckue coolrieHus [DIeKTPOHHBIN pecypc| : MHOTOMPEAMET. Hayd. KYpH. /
00O «/HHOBaMOHHO-N3MaTeNbCKU JOM «byTiepoBckoe Hacieaue». — DIEKTPOH. JKypHall. —
Kazanp : OOO «/HHOBanMOHHO-U3AATENbCKUN q0M «byTiepoBckoe Hacieaue», 1999- . Pexum
JOCTYTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XUMHUS B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc| : MexIyHap.
Hay4. )XypH. / Cubupckoe otaenenne PAH. — Dnekrpon. xypHai. — HoBocubupcek : M3naTenscTBo
CO PAH, 1999- . Pexxum noctyna K )KypH. http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunslii peneH3upyemsblil >KypHaja OTKPBITOTO
noctyna. Crpana: Uanus. SA3pik: anrmuiickuii. [TyOonukyeT pe3ynbTaThl HaydHBIX HUCCIEAOBAaHUN B
oOmactu oOmie XUMHHM, OMOXMMMHU, CHEKTPOCKOIINH, XMMHUHU OKpYyKarouiei cpenabl. Jlocrymnexn
nmoTHOTeKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

8.4. IlepeyeHb NporpaMMHOIro odecrne4eHus

Ne Haumenosanne IO PexBH3HTHI A0roBopa
n/n (naTa, HOMep, CPOK A€l CTBHUS)
1 Windows HoroBop Ne 690 ot 19.05.2015r., cpok pgeiicTBus -
OeCCpOYHO
2 Office Standart Horoop Ne 690 ot 19.05.2015r., cpok neucTBus -
6eccpouno; Jloroop Ne 727 ot 20.07.2016r., cpok
JecTBUS - OECCPOUHO

8.5. Omnucanme MaTepUAJIbHO-TeXHHUYECKOU 0a3mbl, Heo0X0aINMOoii IS
ocylIecTBJIeHHsI 00Pa30BaTEeIbLHOI0 NMPoIecca Mo TUCHUILINHE

HaumeHoBaHue 000Py10BAHHBIX
y4eOHBIX Ka0MHETOB, JadopaTopuii,
MACTEePCKUX H JP. 00beKTOB J1JI

NMPOBeIeHUsI MPAKTHYECKUX U IlepeyeHb 0CHOBHOTO 000PY10BaAHMS
JIa00PaTOPHBIX 3AHATHIH, TOMeLIEeHH i
JJIS CAMOCTOSITEIbHOM PadoThI
o0yyaronuxcs (HoMep ayIuTOPHUH)

1 YueOnass ayauropust ans  npoBeaeHus | CTOmb YUEHUUYECKHE TPEXMECTHBIE
3aHATUH  JIGKITMOHHOTO TWIA. Y4eOHas | MOHOOJOKH, CTOJI TPENOJAaBaTeIIbCKUM,
aymuTOpUs  JUISL  TIPOBEACHHSI  3aHATUHN | CTYJ MPEnoJaBaTeNbCcKuil, kadenpa, Jocka
CEMHHApPCKOT0 THUMA. YueOHas ayJuTOpHs | MeJIoBas, HKpaH HABECHOW, MPOEKTOp.,
TUTSt KYpPCOBOT'O MPOEKTUPOBAHUS | IPOLIECCOP, MBIIb KOMII., IYJIbT.

(BBIMTOJTHEHUST KYPCOBBIX padoT). YueOHas
ayIUTOpUS JJI MPOBEACHUSI TPYMNIOBBIX M
WHIUBUIYAIBHBIX KOHCYJbTAlMA. Y4eOHas
ayIUTOpUsl Nl TPOBEICHUSA  3aHITHI
TEKYIIEro KOHTPOJIA U TMPOMEXYTOUHOU

aTTecTaluu
A-125

2 | JJaboparopusi «AHATUTHYECKAsT XUMHUS» Cronbl 1a0OpaTOpHBIE OCTPOBHBIE, TOJKU

A-207 JUIsL  TIOCYHBI, CTOJBI JabopaTopHBIE C

nosikoi akBaguctwisaTop J9-10, moiika

HeprKaBerolas, neyb MydenbHas,

cymmibHBIH  mKad Snol58/350, wmoiiku



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php

n/n

HaumeHoBaHue 000Py10BAHHBIX
y4eOHBbIX Ka0MHETOB, Ja0opaTopuii,
MACTEePCKHUX H JP. 00beKTOB J1JI
NPOBeIeHUsI MPAKTHYECKUX U
JIa00OPaTOPHBIX 3AHATHIH, TOMeLIeHH i
JJIS CAMOCTOSITEIbHOM PadoThI
o0yuyaronuxcs (HoMep ayIuTOPHH)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

nabopaTopHas, mKag BBITSHKHON, CTOI
NUCbMEHHBIM, TyMOBI [UIi TOCYIOBl U
peakTHBOB, LeHTpudyra mabopaTopHas
OIlu-3, amanutmueckue Beckl BJIP-200,
Bechl Jabopatopusie HCBI123, dotomerp
dortoanekrpuuecknii  KOK, pH-merp-
noHomep pH-121, nonomep Oxcnepr001,
nonomep N-160M, koHgyKTOMETp AHHOH,
TabypeTsl  J1TabOpaTopHbIE, XHMHUYECKas

ocy/a.

KomnbroTepnslit kinace. Y4yeOHast ayiuTopust
JUIsL TIPOBEICHUS 3aHATUH JIEKIIMOHHOTO
TUmna. YueOHasi ayAuTOpHsl ISl IPOBEICHUS
3aHATUH CEMHUHAPCKOTO THUMA. YdeOHas
ayIUTOPUS TSl TIPOBEJCHUS 1a00paTOPHBIX
pabot. YueOHas ayIuTOpHs VIl KypCOBOTO
MPOCKTUPOBAHUS (BBIMOJTHEHUSI KYPCOBBIX
pabor). VYuebHas ayIUTOPHS TUTSt
MIPOBEICHUS TPYIITOBBIX u
WHIUBUIYAIBHBIX KOHCYJbTAlMA. Yd4eOHas
aymuTOpUs  JUISL  TIPOBEACHHSI  3aHATUH
TEKYIIEr0o KOHTPOJIA U TMPOMEXYTOUHOU
aTTecTaluu

YJIK-205

IIepenocHoit
KOMIIBIOTEPHBIE, CTOJ
MIPENOAABATENbCKHI, CTYJIbS, JIOCKa
aynutopHas (MapkepHas), KOMIBIOTEPHI C
BBIXOJ0OM B CE€Th I/IHTepHeT.

IIPOEKTOP, CTOJIBI

Komnbrotepnsiit  kmacc. Ilomemenne st
CaMOCTOSITEIIbHOU paboTHI. VYuebHas
aymquTOpUs  JUISL  TIPOBEACHHSI  3aHATUH
CEMHUHApPCKOT0 THMAa. Y4eOHas ayauTOpHs
JUIST KYpPCOBOT'O MPOCKTUPOBAHUS
(BBITTIOJTHEHUSI KYPCOBBIX padoT). YueOHas
ayIUTOpUSL TSl TMPOBEACHUS TPYIIOBLIX U
WHIUBUIYAIbHBIX KOHCYJbTAlMA. Yd4eOHas

ayIUTOpUsl Nl  TPOBEIACHUSA  3aHITHI
TEKYIIETO KOHTPOJS M IMPOMEKYTOUHOM
aTTeCTalluu.

I'-401

CToJIBI
YYEHUYECKUE,
HuTtepner.

y‘-IeHI/I‘-IeCKI/IG, CTyJ'Ib}I
IIK ¢ BbIXOOOM B cCETh
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