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JIOLIEHT, K.X.H. ['puropsea O.b.
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X OtcyTcTBYET

Penensent
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Pabouas mporpamma qUCHMILIMHEI cocTaBiieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro miana
HarpaBJIeHUs OATOTOBKU

19.03.04 TexHoMmOTHs MPOAYKIIMH U OPTAHU3AIHS OOIIECTBEHHOTO MUTAHUS

Cpoxk aeiicTBusi pado4eil nporpaMmbl JUCUMIIMHBI 10 «31» aBrycra 2024 r.

COI'NTACOBAHO

3aenyrommii  kadeapoit «TexHomornn MPOU3BOJACTBA TMHINEBON MPOAYKIIMM W OpTaHU3AIHUH
OOIIECTBEHHOT'O MTUTAaHUS»

«_» 20 T. _T.IIL TperbskoBa
(noonucw) (U.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu neHTpa MEIMIIMHCKON XUMUN
(mpotoxoun 3acemanust Ne 3 ot «19» centsops 2019 1.).



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 mareMaTHKa.

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
IIPOJIOBOJILCTBEHHBIX TOBApOB», «CaHUTapus M TMTHEHa», «IKOJOTMYECKUI MPOU3BOJACTBEHHBIN
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 - OCHOBHEIE METOABLI aHAIMTUYECKOU
TEXHOJOTMYECKHI XAMHA u anmaparypy IS
KOHTPOJIb  COOTBETCTBUS OCYIIECTBJICHUSI KOHTPOJISI KadecTBa
KauecTBa MPOU3BOAMMON MIPOTYKITUH;
MPOTYKITUH U ycuyr - MPaKTHYECKHE MIPUEMBI
YCTaHOBJICHHBIM HOpMaM XHMHYECKOI'O aHAJIN3a;
- METOIBI MaTeMaTHUECKOU
CTATHUCTUKH JUISt OILICHKU
METPOJIOTHYECKHUX XapaKTEPUCTHK

PE3YJIbTATOB XUMHUYCCKOI'O aHAJIN3a

VYMeTh:
- BBIOMpATh ONTUMAJBHBIA BapHAHT

METOAUKH JUTS BBIIIOJIHEHU S
KOHKPETHOW aHAIIMTUYECKOW 3aa4H;

- paszpabaThiBaTh CTPATETHIo
MPOBEACHUS XUMHUYECKOTO
JKCIIEPUMEHTA

- 0o0OpaOaTbIBaTh pe3yJIbTaThI
aHanu3a c MIPUMEHEHNUEM
KOMITBIOTEPHBIX TPOTPaMM;

Bnaners:

- HaBbIKAMH MPUTOTOBJICHUS

pacTBOPOB 3aJaHHON KOHIIEHTPAIIH
Pa3IMYHBIMH CIIOCO0AMU;

- TEXHUKOW  IKCIEPUMEHTAITBHBIX
pabor;

- HaBBIKAMU
AQHAJIMTUYECKOTO CUTHAJIA;

U3MEpEHUS




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

MPOAYKUNH MUTAHUS

obpabaTeiBaTh W
AHATUTUYCCKUE

- PacCUYMUTBIBATD,
NpeaACTaBJIATH
CHUT'HAJIbI

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




4.

CTpyKkTypa M coiep:KaHue IUCUMIIMHBI

pabora 1 (Cp 1)

Anamurudeckas XHUMMUA, e€ 3amaud u
MCTOMEI. BI/I,Z[I:I aHalIM3a. JTalbl aHaau3a
Omnrcanue XUMHYECKOTrO paBHOBECHUA B

TOMOTCHHBIX  pEaKIusiX. AKTHUBHOCTb.
Koadduruent aktuBHOCTH
PacTBOpBl  TMAPOAM3YIOMIMXCS — COJIEH.

BydepHbie cucTeMBbl.

PaBHOBecuss B pacTBOpax KOMILIEKCHBIX
COCITUHCHUH.
OKHCINUTEILHO-BOCCTAHOBUTEILHBIE
peaKuuu B aHaIM3e

PaBHOBecuss B TETEpPOrCHHBIX CHCTEMaXx.
[Ipouseenenue PacTBOPUMOCTH.
®DaKkTOpBI, BIUSIONINEC HA PAaCTBOPHUMOCTH
ocajka. Y cinoBust 00pa3oBaHHS 0CaIKa

ITogroroBka k 3auery

DopmbI
TeKyLIero
Bu HanmeHoBaHnMe TeM 3aHATHI Oo0bem
Mopnyas (pa3aeon) A . Cemectp > | banasl | UHTEpaKkTHB, 4. KOHTPOJIA
y4eOHoi1 padoThl (yueOHoO¥ padoThI) q. (HauMeHOBaHMe
OLICHOYHOI'0
Monyns 1 Jlekmua 1 (Jlex 1) | AnanuTHyeckast XuMusi, € 3a1a4u 1 3 2 - -
OCHOBHBIC TTOHATHS MeTobl. Byl ananm3a. Dramnsl aHanm3a
QHATTUTUYECKOU
XUMHH.
KadecTBEeHHbIH Jlexmms 2 (JIek 2) KauecTBeHHBIN aHATN3 3 2 - -
aHaIN3
JlaGopaTopHoe KauecTBeHHBIC peaklni KaTHOHOB U 3 2 Oruer 1o
3ansatue 1 (JIab 1)  |aHMOHOB 1abopaTopHOM
pabote Ne 1
CamocrositenbHas | M3yueHue TeM MoyJis: 3 38 - -




DopMbI
. TeKylIero
Monyab (pasaen) qeﬁﬂgimlaﬁmm HaI/lM(eHO];aHIfe TeﬁM 3aHATHH Cemectp Oobem, Bael | MnrepakTus, 1. KOHTPOJISI
y p yueOHOoI padoThI) q. (HaMMeHOBaHMe
OLICHOYHOI'0
Monyns 2. Jlexmus 3 (Jlek 3) | Knaccuduxarus MeTo0B 3 2 - -
KonuyecTBeHHBII KOJIMYECTBEHHOTO aHAIN3a.
AHAIIN3. XHUMHUYECKUE METO/IbI aHAIM3A.
TutpumeTprdecKue Turpumerpuueckuil ananus. Pacyerst
METObI B TUTpUMeTpuH. KpuBble TUTpOBaHUS
CamocrositenbHas |M3yuenne tem woaynst: KucinorHo- 3 42 - -
pabota 2 (Cp 2) OCHOBHOE TUTPOBaHHE (meTon
HedTpanm3arym). MTHAMKaTophl KUCIOTHO-
OCHOBHOTO THUTPOBAHUA. PC,Z[OKCI/IMeTpI/IH.
I/IHZ[I/IKaTopH METOAA.
IlepmanranaTomeTpusi.
JuxpoMaTomeTpusl. ﬁo,[[oMCTpHﬂ.
MCTOI[BI KOMILUICKCOMETPHUICCKOTO
tutpoBanusi. Unnukaropsl. [IpakTuyueckoe
npuMeHeHue. MeTollbl  0CaJUuTEeNbHOIro
TUTPOBAaHUA.
IToaroroBka k oT4eTaMm 110
n1abopaToOpHBIM paboTam, 3a4eTy
Jlaboparopnoe OnpeneneHre HEU3BECTHOTO 3 2 - - Otuer o
3arstre 2 (JIab 2) |kommuecTBa constHON U hochopHOH mabopaTropHOit
KHCJIOT pabote Ne 1
JlaGopatopHoe IIepmaHranaTo- u qJUXpOMaTOMETPHUSL. 3 2 - - Oruer no
3ansTue 3 (JIab 3) mabopaTopHOMH
pabote No 2




DopMbI

arrectanus (I[1A)

. TeKylIero
Monyab (pasaen) qeﬁﬂginllaﬁ HalflMeHOI;aHIfe TeﬁM 3aHATHH Cemectp Oobem, Bael | MnrepakTus, 1. KOHTPOJISI
y padoTbI (y4eOHoii paboThI) q. (HaMMeHOBaHUE
OLICHOYHOI'0
Monyisb 3. CamoctositenpHas | U3ydeHue TeM MOTyIs: 3 40 - -
Konuuectsennsii |pabota 3 (Cp 3) OcHOBHbIE ~ TOHATUA  TPaBUMETPHU.
aHaIs. TpeOoBaHus K ocagkaM B TPaBUMETPHH.
I"paBUMeTpHS OCHOBHEBIE OCaJINTEIN. TIpuunnb
3arpsi3HEHUsI OCaIKOB.
Pacuetsr B TpaBUMCTPUUCCKOM aHAJIN3C.
HpaKTI/I‘-IeCKOG MPUMCHCHHC.
JlocTOMHCTBA ¥ HEIOCTATKH METO/1a.
ITogroroBka k 3auery
Jlaboparopnoe ['paBUMeTpHUYECKHiT aHATTU3 BJIark B 3 2 Otuer o
3ansaTue 4 (JIab 4) |o0BekTax ucciaeI0BaHus mabopaTopHOit
pabote Ne 4
Jlexuus 4 (JIex 4) | Metozsl pa3aeneHus: 1 3 2
KOHILICHTPUPOBAHUS
Monyisb 4. CamocrositenpHas | U3ydeHue TeM MOTyIs: 3 40 - -
MeTobI pabota 4 (Cp 4) MeTonp!l pasienenns B aHAIUTHYECKOM
pa3aeneHus u XAMHAA
KOHILIEHTPUPOBAHUI Merozapt KOHIEHTPHPOBAHUS B
AHAJIMTHYCCKOHU XUMUH.
IIOITOTOBKA K 3a4eTy
[Ipomexkyrounas |IIpoMexxyTrouHas arTecTanus 3 0,25 - - Bomnpocs! k 3auety

1-82




DopMbI

TeKylIero
Bu HanmeHoBaHMe TeM 3aHATHI Oo0bem
Mopnyas (pa3aeon) BHOi . 6 BH0ii Das Cemectp > | banasl | UHTEpaKkTHB, 4. KOHTPOJIA
y4eO0HOM padoThI (yueOHoO¥ padoThI) q. (HaMMeHOBaHUE
OIIeHOYHOI0
Kontposs (3auer) | Kontpons 3 3,75 - - Bormpocsr k 3auety
1-82
Hroro: 180 -




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 00ydeHHs] OTHOCSTCS JEKIUH, MPAKTUYECKHE U TaOOpaTOpHBIE
3aHATHS, a TAKXKE CAaMOCTOATENbHAs paboTa. Ha jJexknmsix MCronb3yroTcs HarIsaHbIe U CJIOBECHBIC
METOJIbI OOYYCHHs, Ha MPAKTUYCCKUX W JTa0OpAaTOPHBIX 3aHATHUAX — HATJSAHBIC, CIIOBECHBIC U
npakTuueckue MeTobl. OIeHUBaHWE 3HAHUN CTYJIEHTOB MPOM3BOIUTCS MO OAITbHO-PEHTHHTOBOM
CHCTEME.

6. MeToaundyecKue YKazaHud MO0 0CBOCHHUIO TUCHHUIIJIUHBI

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

CamocTosTenbHas paboTa peaan3yercs:

- HEIMOCPEICTBEHHO B MPOIECCE ayIUTOPHBIX 3aHITHUM.

- B KOHTAaKTE C MPEroaBaTejeM BHE paMOK PACIUCaHUs — KOHCYJIbTALMU M0 Y4€OHBIM
BOITPpOCaM U IpH BBIITOJIHCHUHN TBOPUYCCKUX U UHAWUBUAYAJIbHBIX SaHaHHﬁ.

- B BHJIC BHEAYTUTOPHOU CaAMOCTOSITEIIbHONW PaOOTHI.

CaMocrosiTenbHasi paboTa CTYIEHTOB MpeArnojaraeT Oonee yriayOJeHHOE OCBOCHHUE
MaTepuana J1a00paTOpHBIX 3aHATHUN, OTAENBHBIX BOMPOCOB MaTepuana Kypca, BBIHOCUMBIX Ha
CaMOCTOSITENIbHOE HM3yUeHHE, a TAaKKE€ TBOPUECKHUX 3aJaHHi, CBS3aHHBIX C O0pa30BaTEIbHOU U
Hay4YHOU UCCIEN0BATENbCKON AEATEIbHOCTBIO.

[leneBble HANPaBIECHUSI CAMOCTOSITETLHON PAOOTHI CTYICHTOB:

1. Jnist oBnaieHus v yriryOJIeHUs 3HaHUI:

- KOHCIIEKTUPOBAHUE TEKCTA;

- COCTAaBJICHUE Te3aypyca;

- 03HAaKOMJICHHE C HOPMAaTUBHBIMU JOKYMEHTAMU;
- CO3J1aHUE IIPE3CHTALIUH.

2. st 3aKkperuieHns 3HaHUM:

- paboTa ¢ KOHCIIEKTOM JICKITUH;

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

- COCTaBJICHUE PA3IMYHBIX TAOJIHII.

3. s cucremaruzanuu yd4eOHOro MaTepuana;

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

- TECTUPOBAHUE;

- COCTaBJIEHUE UHCTPYKIMH U TTAMATKH.

4. st popMHpOBaHUS PAKTUUECKUX U TIPOPECCUOHATBHBIX YMEHUI.
- peleHue 3a1a4 ¥ ynpaxxHeHui o oopasiy;
- pelieHre CUTYaTUBHBIX U MPO(eCcCHOHANBHBIX 337134,

CpenctBa 00ydeHus:

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



- TEXHUYECKHE CpEICTBA, TPU IOMOIIM KOTOPBIX MpEabsBIsAeTCS ydeOHas
nHpopmanus (KOMIBIOTEPHI, ayJIHO - BUACOTEXHUKA);

- CpPEICTBA, KOTOpPBIE  HWCIONB3YIOT M PYKOBOACTBA  CaMOCTOSITENBHOM
NEeSITeIbHOCTRIO  CTYIACHTOB  (MHCTPYKTUBHO - 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 Mmoays:

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

Onucanre XUMHUIECKOTO 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

IIo pesynbraraM u3y4eHHMs MOZYJS CTYACHTBI JOJDKHBI 3HATh 3aJadyd aHAJIUTHYECKOU
XUMHHU, Pa3Inyarh MOHATUS «METOI» M «METOJUKa», 3HATh KJACCM(PHUKALUM METOJOB aHaju3a,
NOAXOAbl K OIHMCAHUIO PABHOBECHS B PACTBOpAaX CHIBHBIX M cHa0BIX DJIEKTPOJIUTOB,
THJIPOIM3YIOMIUXCST coJiel, Oy(depHBIX CHCTEM, KOMIUIEKCHBIX M HEPACTBOPUMBIX COCIMHEHUH,
IIPOBOAMTH pPACUYETBl B pacTBOpax Takux coexuHeHud. [lo pesynbratam  BBIOJIHEHUS
7a00paTOpHBIX PabOT CTYACHTHI JOJDKHBI MOJYYUTh IMPEICTABICHUS O METOAaX KayeCTBEHHOTO
aHaJn3a, 3HaTh KUCIOTHO-OCHOBHYIO KJIACCU(HKALMIO KATUOHOB, KJIAaCCU()UKALIMIO aHUOHOB, OBITh
CIOCOOHBIMH IPOBECTH AHAIN3 COJICH METOJIAMH «MOKPOW» XUMHUHU.

Mopnyas 2. KonvecTBeHHbIN aHaan3. TUTpuMeTpu4ecKue MeTobl

Tembl moays:

Knaccudukanus MeTol0B KOJIWYECTBEHHOTO aHaiu3a. XHUMHUYECKHME METOJbl aHalIn3a.
Tutpumerpuueckuii ananus. Pacuetsl B TuTpuMeTpun. KpuBble TUTpOBaHUS

KucnotHo-ocHoBHOe TuUTpoBaHWe (MeToj HeWTpanmm3anuu). WHIWKaToOpel KHUCIOTHO-
OCHOBHOT'O TUTPOBAaHMS

Penokcumerpusi. HWuaukaropel Merona. Ilepmanranaromerpus. JluxpomaTomeTpus.
Wonomerpus.

Metoasl KOMIITEKCOMETPUYECKOTO TUTpoBaHus. IHaukaropsl. [IpakTnueckoe npuMeHeHune.

MeTo1pl 0OCaiUuTENbHOTO TUTPOBAHUS

JlabopaTopHblie padoThbI:
OmnpeneneHne HEU3BECTHOTO KOJTUYECTBA COJITHON U (hOCHOPHOM KUCIOT
IIepmaHranaTo- u qJUXpOMaTOMETPHUSL.

Ilo pe3ynapTaramM H3y4eHUS MOAYJSA CTYAEHTBHl JOJDKHBI 3HAaTh OCHOBHBIE IIOJIOXKEHMS,
TEPMHHBl W TMPHEMbl TUTPUMETPUUYECKOTO aHajidu3a, CHOCOObI BBIPAKEHUS KOHILEHTPALUU B
TUTPUMETPUHU, YMETh PACCUUTHIBATH HOPMAJIbHYIO KOHIIEHTPALMIO U TUTP PACTBOpPA, MPOBOAUTH
pacueTsl pe3ynbTaToB aHalu3a MPH MPSMOM, 0OpPATHOM U 3aMECTUTEIIbHOM TUTPOBAHHUH, OLICHUBATD
WHJUKATOPHBIC OIINOKH, 3HATh obnacTtu IPUMEHEHUS KHCJIOTHO-OCHOBHOTO,
KOMILJIEKCOMETPUYECKOT O, OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO U OCAJAUTEIBHOIO TUTPOBAHMS, UX
JIOCTOMHCTBA U HEJJOCTATKHU.



Mopnyas 3. KoinvecTBeHHbIi aHaau3. 'papumerpus

Tembl Mmoays:

OcHoBHbIE TOHATHSA TpaBUMETpUH. TpeOoBaHus K ocaakam B TpaBuMeTpuu. OCHOBHBIE
ocaautenu. [IpuuanHbI 3arpsi3HEHUs 0CAIKOB.

Pacuersl B rpaBuMerpuueckoMm aHanu3ze. lIpaktudeckoe mnpuMeHeHue. [[ocTomHCTBA U
HEJIOCTATKU METO/IA.

[locne wu3ydeHHss TeMbl CTYACHTBI JOJDKHBI 3HATh CYTh I'PaBUMETPUYECKOrO METO.a,
OTIINYHE TPABUMETPUIECKON U O0CaxaaeMoil GopMbI, TpeOOBAHMS K HHM.

JlabopaTopnasi paGora:
I'paBuMeTpHUEeCKUil aHAIN3 BJIard B 00BbEKTAX UCCIIEIOBAHUS

Monayab 4. Metoabl pa3aejieHls ¥ KOHIEHTPHPOBAHUSA

Tembl moxys:
Merto/ibl pa3ieneHus B aHATUTHYECKON XUMUH
MeTo/1bl KOHLIEHTPUPOBAHUS B aHAJTUTUYECKON XUMUU

[Tocne u3y4yeHUs TeMbl CTYACHTHI JOJKHBI 3HaThb HambOOJee pPaclpOCTPAHEHHBIE METOIbI
pasaciiCcHUA W KOHICHTPUPOBAHUA, IMPUMCHACMBIC B HpOGOHOI[FOTOBKe npu MNpoOBCACHHUU
AHAIUTUYECKUX U3MEPEHHUIA.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemect Koa koHTpO/IMpyemMoil KOMIIeTeH UK HaumenoBanme
P (WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 OIIK-3 OTyeTsl 110 JTabopaTopHBIM padotam 1-4

Bomnpocs! k 3auery 1-82
Pacuernrie 3agaun 1-25
3 [K-1 Ortuetsl o 1abopaTopHbIM paboTam 1-4
Bomnpocs! k 3auety 1-82
Pacuernsbie 3agaun 1-25

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

7.2.1 OTt4eTsl 110 JIA0OPATOPHBLIM padoTam

JlaGoparopuas padora 1: KauecrBennble peakuun katuonos I, II, III ananurnuyecknx
rpynn (KucJoTHO-OCHOBHasi Ki1accupukanusa) KayecrBennsle peaknnu katuonos 1V, V, VI
AHAJMTUHYECKHUX IPynn (KMCJIOTHO-0CHOBHASA KJaccupuramus)

[lenp paboThI: OBIAIETh HABBIKAMH MPOBEICHUSI KAYECTBECHHBIX peakinii Ha kaTuoHsl I, 11,
[II ananuTHYeCKUX rpynmn

Memoouxa nposedeHus

1. CocTaBuTh TaONHUIly C BEPTUKAIBHBIMU CTOJIOLAMH

YpaBHEHHE AaHATUTUYECKOW pEaKLIUU .

. . Habronaemprii
Karnon Pearent (B MOJIEKYJIIPHOM ¥ HOHHOH (hopMax), yCIOBUS sex
MIPOBEJICHUY PeaKIuu
2. [IpoBectu oOmIMe, TPYINIOBBIE M XapaKTEPHBIC PEAKIHH «CYXHM» U «MOKPBIM»
yTeM MPOOUPOYHBIM, KalleJIbHBIM U MUPOXUMUUYECKHM CIIOCOOOM.

3. 3anoHATH TaOIUITy.
4. [TonmucaTek Mogy4YeHHBIE PE3YJIbTAThl y IPEnoaaBaTes.
5. OdopMuts oTuer.

CucremaTndeckuii anaan3 cMecu katuoHos I, I1, 111 ananmuTuyeckux rpynn
Ilens paboThl: mpoBecTH aHAN3 cMecH KaTHOHOB KaTnoHOB I, I, III ananmuTrueckux rpymim

Memoouka nposedeHus
I. Pa3zpabortarh cTpareruto CUCTEMATHUYECKOTO aHAJIM3a B BUJEC CXEMBbI (TaOJHIIBI) IS
obpasma, coxepxkamero cmech karuoHoB I, II, Il amamutuueckux rpymnm (CTyAaeHT paboTaeT 1o
WHANBUIYAILHOMY 33/IaHUIO MTPETIOaBaTEeNs).

2. Kpatko omucath xox paOoThl M BBIMOJIHAEMbIE ONEPALlMd B COOTBETCTBUU C
pa3zpaboTaHHOW CXeMOH aHau3a.

3. Pe3ynbTaThl SKCIEPUMEHTAIBbHON YacTH pEKOMEHIyeTcss OoQOopMIIATh B BHUIE
TaOJIHIIBL.

4. [ToanucaTe NoJTydeHHBIE PE3YJIBTATHI Y MPENOAABATENS.

5. OdopMuts oTuer.



JlabopaTtopnass paGora 2: KucioTHO-0OCHOBHOe TuTpoBaHmMe. Omnpeaeienune
co/iep:KaHue KMCJI0ThI (0OCHOBAaHMUS, COJIN) B 00pa3ie
Lenb paGoThI:

el S

5.

1. [IpuroroBneHue pacTBopa TUTPAHTA.

2. [ToaroroBka oOpasiia Kk aHAIH3Y.

3. Br16op namukaTopa

4. Omnpenenenue coqepkanre KUCIOTh (OCHOBaHUs, COJIN) B 0Opasiie

Memoouxa npogedernus
[IpenBapuTeTbHO MPOBECTH HEOOXOAUMBIC PACUETHI JJIsl TIPOBEICHHSI aHAITN3A.
Kpatko onucaTs X0 paboTHI U BBINOIHIEMBIE OTIEPALINH.
Pe3ynbTarhl SKCIIEpUMEHTATLHOW YaCTH PEKOMEHAYETCS OOPMHUTH B BHJIE TaOJIHIIBI.
PaccunTath KpUBYIO TUTPOBaHUS C rpaudecKuM ornpenenenuem TO.
OO6ocHoBaTh BBIOOp HWHAWKATOpa C yKazaHuemM pT, w3MeHeHus okpackw, pH

TUTPYEMOTO pacTBOpa.

6. Pe3ynbrarhl TUTPOBaHUS PEKOMEHIYETCSI IPEACTABIATH B BUJE TaOIHIIBI.
Tabauya — pe3yabTaThl aHAJIW3a UCCIIEYEMOTo o0pasiia
Anammsupyem | HaBecka TurpoBanue( | Turpant- Pesynbrar aHanusa,
0€ BEIIEeCTBO | 0Opasia Va), unm 0,1IM Pacuernas popmyna:
m=,...T My = ,....T M(fos =), OrtH. omuOKa.

Wik Va , oM’

[Moanucark MONTy4CHHBIC PE3YIbTATHI Y MPETOIaBaTENS.
OdopMuts oTuer.

JlabopaTtopnass pabGora Ne 3: OKHCIMTEJbHO-BOCCTAHOBHTEJIbHOEC THTPOBAHMeE.
Ilepmanranaromerpusi. bBuxpomaromerpus.
Lenb paGoThI:

1.

2.
3.
4

el S

5.

[TpuroroBneHue pacTBopa TUTPAHTA.

[MonroroBka obpasna K aHanuzy.

Br16op nnaukaropa

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

Memoouxa npogedenus
[IpenBapuTeTbHO MPOBECTH HEOOXOAUMBIC PACUETHI JJIsl TIPOBEICHHSI aHAITN3A.
Kpatko onucaTs X0 paboTHI U BBINOIHIEMBIE OTIEPALINU.
Pe3ynbTarhl SKCIIEpUMEHTATLHOW YaCTH PEKOMEHAYETCS OOPMHUTH B BHJIE TaOJIHIIBI.
PaccunTath KpUBYIO TUTPOBAHUS C rpaudecKuM ornpenenenuem TO.
OO6ocHoBaTh BBIOOp HWHAWKATOpa C yKazaHuem pT, w3MeHeHus okpackw, pH

TUTPYEMOTO pacTBOpa.

6.

Pe3ynbrarhl TUTPOBAHUS PEKOMEHIYETCSI IPEACTABIATH B BUJE TAOIUIIBI.

Tabauya — pe3yabTaThl aHAJIW3a UCCIIEYEMOTo o0pasiia

0€ B€CIICCTBO

Anammsupyem | HaBecka o6pasna | Tutpoanue(V | Tutpant- Pesynbrar ananusa,
m= ,..T a), WITH 0,1M Pacuernas popmymna:
Wi Va , cM Myag = ,....T M(fos =), OrH. omnOKa.

Vi




7. [TognucaTe nosy4eHHbIE pE3yIbTaThl y IPENOJaBaTEIs.
8. OdopmuTts oTHeT.

JlaGoparopHass paGora Ne 4: I'paBuMeTpUYecKHil MeTOJ aHAJIM3a COJEPKAHUMA:
KPUCTAJIM3ALNOHHON BOAbI B KPHUCTAJIOTHAPATAX, BJATH B O00BEKTAX HCCJIeJ0BAHUSA,
30JIbHOCTH

Lenb paGoTHI: OMpeneIuTh COAepKaHNEe KPUCTALTU3AIMOHHON BOJIbI B KPUCTAJIOTUIpATaX,
BJIaru B 00bEKTax UCCiIeI0BaHus, 30JIbHOCTH

Memoouka nposedenus
1. [IpenBapuTenbHO TPOBECTH HEOOXOAMMBIE pacyeThl HJsl TPOBEACHHS aHaIN3a,
yKa3aTh yCIOBUS aHallM3a: TEMIEPaTypy, cpeay, TpedyeMyro TOYHOCTh aHalIK3a.
2. Kpatko omumcate Xxom pabOThl U BBINONHSIEMBIE OINEPAlMH B COOTBETCTBUU C
pa3paboTaHHOM CXeMOH aHaIH3a.
3. Pe3ynbTarhl SKCIepUMEHTATBHON YacTH PEKOMEHyeTCs OpOPMUTH B BIIC TAOIHUIIBI.

Tabauya — Ha3BaHKHE 0OBEKTA UCCIICTOBAHMS

Cocras (popmyna
e — Macca obpasia, Bpewms Macca obpasma Pacuet conepxanus
KOMITOHEHTA) B3STOTO Ha aHaym3a Mocje aHajn3a, | ONpeAesieMOr0 KOMIIOHEHTa
aHaIu3, (3Tama) B 00Opa3sie
m=,...T
m=,....T T, MUH.
I- m=,....T,
1I- . o = (%)
111- m=*A;, (%)
4. [Toanucats Moy4YEHHbBIE PE3YJIbTAThI Y IPENOJABATES.
5. OdopMuts oTuer.

Kputepun onenkn:

JlabopaTtopHnast paboTa 1mocJje BHIMOTHEHUS 0(hOPMIIIETCSI M CIAeTCs MPEMOaBaTEINIO.

Pabora 3aureHa, eciM MOATOTOBIIEH OTYET IO JIabopaTopHOW paboTe, BEPHO MPOBEICHBI
pacueTsl ¥ JJaHbl OTBETHI HAa BONIPOCHI 10 TeMe J1a00paTOpHOI paboThI

Pabora He 3auTeHa, €ciii HEBEPHO MPOBEICHBI PacYeThl U 1aHbl OTBETHI MeHee, ueM Ha 80%
BOIIPOCOB K JIaDOpaToOpHOU padoTe

7.3.  OueHo4YHbIEe CpeaCTBA IJIsl MPOMEKYTOYHON aTTeCTAIMU MO UTOraM OCBOEHHS
AMCUMUILINHBI

7.3.1. Bompochl K IPOMEKYTOYHON aTTeCTAlUKN

Cemectp 3
Ne i/m Bonpocsl k 3auery
1 YKaxkuTe criocoObl BRIpAXKEHHUST KOHIIGHTPAIIUH PACTBOPOB.
2 Paccuuraiite Tutp 0.050 M pacTtBOpa €1KOro HaTpa M TUTP €IKOI'O HaTpa IO CEPHOI
KHCIIOTE.
3 YKakuTe B3aMMOCBSI3b MEXKY TUHTPOM PacTBOpa M €ro MOJIIPHOCTHI0, HOPMaJIbHOCTBIO.




4 [TpuroTtoBneHne pacTBOPOB C KOHIIEHTPAIMEH: MOJIb/J., MOJIb-3KB./1, T/11, % (Mmacc.), %
(00BEM.).

5 Kakum TpebGoBaHMSM JOJIKEH COOTBETCTBOBATH CTaHAAPTHBHIN pacTtBop? CrmocoOb
MPUTOTOBJICHUS CTAHJAAPTHBIX PACTBOPOB.

6 [Tpu cMmelieHUu 0IHO MOJISIPHBIX BOJHBIX PACTBOPOB XJIOPUCTOTO HATPUS U XJIOPUCTOTO
KaJIMsl U3MEHUTCS JIU KOHIEHTpAaIMsi MOHOB B OJIydeHHOM pacTBope? Ecnu na, To Kak?

7 PaccunTaiiTe MOHHYIO CHIIYy ACHMMOJSPHOTO M CAHTUMOJSIPHOTO BOJIHBIX PACTBOPOB
CEpHOM KHUCJIOTBI.

8 CpaBauTe KO3(DPUIMEHTHI aKTUBHOCTEW HMOHOB Bojaoponma B 0.050 M u 0.0020 M
pacTBOpax CEpHOM KHUCIOTHI. BplunCINTE aKTUBHYIO KOHLEHTPALMIO HOHOB BOOPOJA U
BesnunHy pH.

9 BriuucnnTe akTUBHYIO KOHILIEHTpaLUi0 HOHOB Boaopoa B 0.020 M BoaHBIX pacTBOpax
XJIOPOBOJIOPOJHOM M YKCYCHOM KHCJIOT.

10 [TpuBenuTe MpuUMeEPHI CUIIBLHBIX U CIA0BIX 2JIEKTPONHUTOB. [laliTe mosicHeHusI.

11 CpaBHuTE cuy MypaBbUHOW M OpPTO(HOC(HOPHOM KUCIOT B BOJHOM pacTBOpE IpH
koH1eHTpanuu 0.10 MoTb-9KB/I1.

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

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

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

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

16 Kucnorno-ocnoBnoe paBHoBecue. Pacuer BemnumH pH s conell, KoTopbie
TUAPOJIU3YIOTCS] B BOJIHBIX PacTBOpax.

17 bydepnbie cuctembl. Mexanusm ux aerctBus. bydepHas eMKOCTb.

18 KucnorHo-ocHoBHOE paBHOBecue. Pacuer BenmuunH pH aiist CUIIBHBIX U CITAObIX KUCIHIOT.

19 OCHOBHBIE TTOHSTUS B TUTPUMETPHUU. Crioco6s1 TUTPOBAHUSI.
Knaccupukanuss THTPUMETPUYECKUX METOJOB aHanm3a. KpuBble THUTPOBaHUS.
WuaukaTopHbIE CUCTEMBI.

20 Pacuer pe3ynbTaToB TUTPUMETPUUECKOTO aHaIn3a. [1orpemHoCTs TUTPUMETPUYECKOTO
aHaJIM3a.

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

22 Br160p nHAMKATOpa M MHAWKATOPHBIE TIOTPEIIHOCTH.

23 [Toctpouts kpuByto TuTpoBanus 20.0 ma 0.10 M mypaBbunoi kuciotel 0.10 M
pactBopom KOH. Bei6pars nnaukatop mis pukcupoBanust KTT.

24 Onpenenuth TUN BEAWYMHY HorpemHoctd npu TtutpoBanuu 0.10 M mypaBbuHOM
kucinorel 0.10 M pacTBOpoM e€AKOro HaTpa MOpH HMCHOJB30BAHUM HWHIMKATOpa
METHIJIOBOT'O OPAHKEBOTO.

25 TutpoBanue cMeceil BENEeCTB KUCIOTHO-OCHOBHOTO XapaKTepa.

26 PaBHOBecue B cucTeMax C KOMIUIEKCHBIMM COeAMHEHMsMH. Jlucconumanus
KOMIIIEKCHBIX COeIMHEHNI. KOHCTaHTBI yCTOWYMBOCTH.

27 KoHcTaHTB! yCTONYHMBOCTH KOMIIEKCHBIX COEIMHEHUM.

28 DakTOpbl, BIUSIONINE HA YCTOWYUBOCTh KOMILIEKCOB.

29 KomMmmnexkconoMeTpuueckoe TUTpOBaHHUE. XapaKTepucTuka metoa. Tutpantsl. Kpubbie
tuTpoBanus. O6JIaCTH IPUMEHEHHUSL.

30 YcnoBus MPOBEJICHUS aHanu3a KOMIUJIEKCOHOMETPHH. Nuaukaropel B
KOMIUICKOHOMETPUHN U WHJIUKATOPHBIE OITHOKH.

3 Tpunonomerpus. TuTpaHT, €ro craHgapTu3anus. YCIOBHS MPOBEACHUS aHAIN3A.
O06nacTu NpUMEHEHHUS.

32 JuddepennmpoBaHHOE KOMITTIEKCOHOMETPHUIECKOE TUHTPOBAHUE CMECEH BEIIECTB.

33 OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE CUCTEMbI. DJIEKTPOIHBIC TOTCHIUAIBI.

34 DJIC cucTembl — KpUTEPHl OLIEHKH HaIpaBjIeHUs mporecca. Y paBHenue ['mdoca.




35

®akTopbl, KoTOpbIe BIUAIOT Ha DJIC cucTemsl.

36 VpaBuenne Hepucra. 3aBucumocts BenuuuHbl JJIC OT COOTHOIIEHUS KOHLIEHTpALUN
OKHCJICHHON ¥ BOCCTAaHOBJICHHOHW (hOpM peareHTa.

37 DNIEKTPOXUMUYECKUN SKBUBAJICHT BEIIECTRA.

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

39 OKHUCIUTENbHO-BOCCTAaHOBUTENbHOE THUTpoBaHMe. Kiaccudukarus metronoB. Kpubbie
tutpoBanus. Onpenenenne KTT.

40 [lepmanranatomerpusd. [IpuroroBienue U ctaHgapTU3alMs TUTPAHTA. Y CTAaHOBOYHBIE
BellecTBA. BiisHue cpeqibl Ha X0/ peakilnu.

41 Pacuer xpuBoi TuTpoBaHus B mnepmanranatomerpuu. Ompenenenune KTT. O6Gnactsb
NPUMEHEHHUS IePMaHTaHATOMETPUH.

42 Honomerpus. YcinoBus NpPOBENCHUS HOAOMETPUYECKMX peakumil. [IpurorosieHue
TUTPAHTOB M UX cTaHaapTusamys. O61acTu NpUMEHEHHUs HOJIOMETPUYECKOr0 aHaAIH3a.

43 Honatomerpus. Turpant. O6macts npumeHeHus. CriocoObl OCYIIECTBICHUS aHAIIN3A.
AHaJIN3 OpraHnyecKrx BEIIeCTB.

44 Bpomatomerpusi. Tutpant. VYcioBHs TNpOBEACHHS peakuii B OpoMaTOMETpHUH.
DuUKCHPOBaHNE TOYKU SKBUBaJIEHTHOCTH. OOJIaCTh MpUMEHEHUs] OpOMAaTOMETPHUH.

45 Xpomaromerpusa. THUTpaHT — CTaHAAPTHBIA pPACTBOpP AUXpoMaTra Kaiuusd. Y CIOBUS
IPOBEJCHUS  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX  peakUUid B XPOMaTOMETPHUH.
[IpuMeHeHne MeToa AJis aHaIu3a OPraHMuYeCKUX BEIECTB.

46 PaBHOBecue B cucteme ocanok — pactBop. [Ipoussenenue pactBopumoct. OCHOBHBIE
(dbakTOpkI, BIUSIONINE HA PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCTUHEHHIA.

47 PaBHOBecHE B cucTeMe 0CaZioOK — pacTBOP. PacTBOPUMOCTH MamopacTBOPUMBIX COJIEH.

48 ITpousBenenne pactBopuMocT. MOHHOE MPOU3BEICHHE.

49 YcioBue 00pa3oBaHusi M paCTBOPEHHSI OCAIKOB.

50 DakTOpbl, BAUSIONINE HA PACTBOPUMOCTD MAJIOPACTBOPUMBIX COJIEH.

51 Coneoii addekr, cynHocTh 3Toro dhdexTa.

52 TuTpoBaHue 1O METONY OCaXIeHHUs (OcaaWTelbHOE TUTpoBaHue). Kraccuduxarms
MeT0/10B. PacueTHble KpuBbIE TUTPOBAHMSL.

53 TuTpoBaHHe CMECH TAJIOTCHUIOB METOZIOM ocaxaeHus1. OCOOCHHOCTH TpoIiecca.

54 [Toctpouts kpuByto TutpoBanus 20 mi 0.010 M pactBopa 6poMmia HATpHsl PaCTBOPOM
HUTpaTa cepedpa Toil sxe konueHrpauu. Onpenennts KTT.

55 Aprentometrpusi. IlpuroroBieHwe THUTpaHTa U €ro CTaHAApTH3ALMs. Y CIOBHS
MIPOBEICHUS PEAKIIUN B apT€HTOMETPUHU.

56 Nunukaropel, NpUMEHSEMbIE B OCAAUTEIbHOM TUTpoBaHUU. Metong 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 MOrpenHocTel (IpoMaxoB).

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

61 KavecTBeHHBIM aHaIM3 HEOPraHWYECKUX BEHIECTB, pPACCMOTPUTE Ha MpPUMEPE
YCTaHOBJICHUS COCTABA COJIEH.

62 HazoBuTte kinaccupuKamoHHbIC CHCTEMbBI KATHOHOB.

63 I'pynnoBeie peareHThl B KAYECTBEHHOM aHAaJIU3€e, UX POJlb.

64 ['pynnoBbie peareHThl B KAUY€CTBEHHOM aHAJIM3€ KATMOHOB MO KHCIOTHO-OCHOBHOM
KJIaccu(UKaIum.

65 AHaTMTUYECKHE  pEeakIMu, TpeOOBaHUs, KOTOPHIM JOHKHBI  COOTBETCTBOBATH
AHAINTUYECKUE PEAKIINH.

66 KadectBennbie peakiuu KaTHOHOB. Peakiiun oTkpeiTrs. Crienuduaeckue




peaKIuu.

67 OTKpbIBa€MbIif MUHUIMYM, MUHUMAJIbHBI 00bEM B KAUECTBEHHOM aHAJIM3E.

68 AHaATMTUYECKHE TPYIITHI KATHOHOB MO KUCJIOTHO-OCHOBHOM KJIACCU(DUKAIIHH.

69 Cocrasbte cxeMmy pasaenenus katnoHos I, 11, III ananuTuaeckux rpymni.
3anummTe COOTBETCTBYIOIINE XUMUYECKHE PEAKIIMKM B COKPAILIEHHOM HOHHOM BHJE.

70 CocraBpTe cxeMmy paszaeneHus katuoHoB IV, V, VI ananuTudeckux rpynn. 3anuiumTe
COOTBETCTBYIOIINE XUMHUECKUE PEAKIIUU B COKPAILICHHOM HOHHOM BHJIE.

71 | CocraBbTe cxeMy pasfeienus katuonoB K', Ba?’, Mg* ,Cd*". 3anummure
COOTBETCTBYIOIINE XUMHUECKUE PEAKIIUN B COKPAILICHHOM HOHHOM BHJIE.

72 Ha3oBuTe OCHOBHBIE 3Tambl CHUCTEMAaTUYECKOI'O aHajdu3a KaTHOHOB I10 KHUCIOTHO-
OCHOBHOM KJIACCHU(HUKAIHH.

73 Cnioco0Obl MpoBEJICHUST KAYeCTBEHHOTO aHaIM3a: MPEABAPUTENBHBIA aHAIIN3, APOOHBIN
aHaJIN3.

74 Hanummre ypaBHEeHHS peakiiuii OTKPHITHS KATUOHOB B MIPEABAPUTEILHOM aHAJIM3E.

75 OTKpbITHE KaTHOHOB KalbIUs, CTPOHILIMSA, OapHs KallelbHOM peakiueld ¢ poau30HaTOM
HaTpHsl.

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

77 Knaccudukanmst annoHoB. [ pynmoBbie peareHThl B KAYECTBEHHOM aHAJIN3€ aHUOHOB.

78 Peakuuu ocaxkaeHuss B KadeCTBEHHOM aHAJIM3€ CMECH AaHMOHOB IE€PBOM TIPYMIIbI.
[IpuBeanTE COOTBETCTBYIOIINE YPABHEHUS PEAKIUN.

79 [TpuBenute cxemy unentudukanuu coneir Ha npumepe coneit KC1, NH4Cl, Alx(SO4)s.

80 DYHKIHMOHAJIBHBIN aHAJIW3 OPraHUYECKUX COCIMHEHUN. AHAIU3 aabJeru10B, KETOHOB.

81 OyYHKIIMOHAJIbHBIA ~ aHAJIW3 OPraHMYECKUX COCIWHEHUH. AHaIU3 CHOUPTOB H
OpPraHUYECKUX KHCIIOT.

82 DJIeMEHTHBIH aHaIM3 OpraHUYecKkux BemecTB. Kakoit oOpaselnr mpuHSAT 3a CTaHAApT B
AJIEMEHTHOM aHAJIN3€ U 04YeEMY?

Tunosslie pacyeTHbIe 3aJaHUS

1 Briuucnure paBHOBECHBbIE KOHIIGHTPALIMM YacTHUIl B pacTBope, coaepxamiem 0.010 M
Cu®' u 1,0 M ammuaxa.

2 Brluncnute KoHIEHTpauuu 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 Hamummre KOHCTaHTBI paBHOBECHS JUIsl IPOLIECCOB AMCCOLMALIMU  CIEAYIOIIHUX
BemecTB: Zn(NH3)4SO4, HoC204, Caz(POs)s.

5 Brerancnure pactBopuMoCTH B Bojie conert cepedpa: AgBr, Agl, AgrSO4, Ag3POs.

6 Brruucnure, ckonbko Na2CO3 motpebyercst st npeBparienus 0.250 r BaSO4 B 200 M
pactBopa B BaCO3; na 90%.

7 Boruucnure dakxrop sxBuBanieHTHOCTH is KMnO4 B peakiuu ¢ FeSO4 B KUCJIOU
cpene.

8 Paccuuraiite Tutp 0.050 M pacTBOpa €1KOro HaTpa M TUTP €AKOrO HaTpa IO CEPHOM
KHCJIOTE.

9 [IpuroroBieHne pacCTBOPOB C KOHIIEHTPAIIUEH: MOJIB/JI., MOJIb-3KB./JI, T/,

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

10 PaccunTaiiTe MOHHYIO CHIIYy ACHUMMOJSPHOTO M CAHTUMOJSIPHOTO BOJIHBIX PACTBOPOB
CEpHOM KHUCJIOTBI.

11 CpaBauTe KO3(DPUIMEHTHI aKTUBHOCTEW MOHOB Bojaoponza B 0.050 M u 0.0020 M
pacTBOpax CEpHOM KHUCIOThI. BpluncINTEe aKTUBHYIO KOHLEHTPALMIO HOHOB BOAOPOJa U
BennunHy pH.

12 BrluncnnTe akTUBHYIO KOHILIEHTpalMi0 HOHOB Bojaopoa B 0.020 M BoiHBIX pacTBOpax

XJIOPOBOJIOPOJHOM M YKCYCHOM KHCJIOT.




13 [Ipu cMmemieHny OAHOMOJISPHBIX BOJHBIX PACTBOPOB XJIOPUCTOTO HATPUS U XJIOPUCTOTO
KaJIMsl U3MEHSATCS JIM KOHIIEHTPAlluy MOHOB B MOJy4eHHOM pactBope? Ecnu na, To kak?

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

15 CpaBHure crty ocHOBaHMHM B BOAHBIX pacTBopax: 0.050 M KOH u 0.050 M NH4OH.

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

17 Brluncnute KoHIEHTpamuio noHoB Hg?' B pacTtBope, comepxkarmeM 0.10 Moms/n
Hg(NO3), u 2,0 monw/n1 KBr.

18 Paccuuraiite Benmuunnabl pH B aneratHom Oydepe.

19 Paccuunraiite Bennunnbsl pH B aMmmMuagnoM OypepHOM pacTBope.

20 Paccunrars obnacts ckauka tutpoBanus 0,01M KOH 0,01M crangapTHBIM pacTBOpOM
HCL

21 Onpenenute TUN W BEIWYMHY HHIMKATOPHOW owmuOku mpu TuTpoBanuu 0.10 M
MypaBbuHON KucJIOTBI 0.10 M pacTBOpoM €IKOro HaTpa MpHU HCIOJb30BAHUHU
WHAMKATOpa METUIIOBOIO OPAHKEBOTO.

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 mo6aBuTh K HaBecke 1.5320 r KOH, 4To0b1 Ha TUTpOBaHUE
annkBoThI 20.0 M1 3TOr0 pactBopa u3pacxonosats 14.70 mu 0.050 M HCI?

24 Onpenenure MOISIpHYIO KOHLIeHTparuto 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 BaCOs B cMmecH.

7.3.2. Kpurepuu u HOPpMbI OLIEHKH

dopma
NMpoBeIeHUs
CemecTp . Kputepun u HOpMBbI OLlEeHKHU
NMPOMEKYTOUHOI
aTTecTanuu
3 3aueT (YCTHO) CryneHT oTBeuaeT Ha 6 u Ooiee
«3a4TEHO» BonpocoB w3 10, 3amaHHBIX
npernojaBaTesieM
CrtyneHT oTBeYaeT MEHee, YeM Ha
«HE 3a4TCHO» 6 BompocoB u3 10, 3amaHHBIX
MIpEmno/IaBaTesieM




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi JuTeparypa

KoauuecTBo B
HAy4YHOI
T'ox m3nanus oudauorexe /
HaumenoBaHnue
9BC

Tun (yueOHunk, yuedHoe

Ne nocooue, y4e0HoO-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK)
n/n MeTOoAuYecKoe mocooue,

NMPaKTUKYM, AP.)

1 Bepuminnun B.U., BnacoBa | Ananutnueckass XuMus [ DJIEKTPOHHBIN Y4eOHuK 2017 OBC «Jlanb»
N.B., Hukudoposa N.A. 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.

2 | Ileperonuas O.B., [IpakTHKyM TIO aHAJTUTUYECKOW XHUMUH. YuyebHoe mocobue 2017 OBC «IPRbooks»
Coxkomnosa C.A. OU3NKO-XMMUYECKHE  METOJbl  aHalu3a
[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.

3 | CmarynoBa A.H., Maremaruueckoe IUIAaHUPOBAHHE VY4aeOHuK 2018 OBC «Jlanb»
ITamkosa I'.B., benbix AKCIEPUMEHTA B METOINYECKUX
JLN. HCCIICIOBAHUAX  AHAIUTHYECKOM  XUMHH
[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.




8.2

JlonosHUTeILHASA JUTEpaTypa

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

Kyknna 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»

Kebenrses A.H.,
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'ycbkosa B.IL. [u ap.]

AHanmutnueckas XHUMHUSL. Pacuetnl B
KOJINYECTBEHHOM aHaju3e [DIJIEKTPOHHBIN
pecypc] : IpaKTUKYM JUIst CTYI€HTOB 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
[OnekTpoHHBIN pecypc] : AHaauTHYECKas
xumus : ydeonwk / B. B. Eropos, H. U.
BopoObeBa, U. I'. CunbBectpoBa. - CaHKT-
[TerepOypr : Jlanwp, 2014. - 142 c. : un. -
(YueOnuku gns By3oB. CnenuanbHas
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

Ne nocooue, y4edHo- Hay:mon
ABTOpBI, COCTABUTEH 3araaBue (3aroJjioBoK) T'ox m3panus oudauorexe /
n/n MeTOoAuYecKoe Imocooue,
DpaKTHKYM, Ap.) HaumeHoBaHue
P ’ 9BC
KOJIMYECTBEHHOI0 aHalIn3a [DJIEKTPOHHBIN
pecype] : koHcmekT Jgekuumid / O. A.
Eroposa. - Mocksa : PY/IH, 2013. - 142 c. :
wi. - ISBN 978-5-209-05160-2.
6 Kynpsimosa 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 mpogeccHOHAIBHBIX 0a3 JAHHBIX U HH(POPMALMOHHBIX CIPABOYHBIX
cucTeM

- byTtnepoBckue coolreHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYypH. /
00O «/HHOBalIMOHHO-U3AATENLCKUN 10M «byTiiepoBckoe Hacieaue»». — DNEKTPOH. KypHall. —
Kazanp : OOO «MHHOBanMOHHO-U3AATENbCKUN oM «byTiiepoBckoe Haciaegue»», 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 peneH3upyemslil >KypHaja OTKPBITOTO
noctyna. Crpana: Uanus. SA3pik: anrmuiickuii. [TyOonukyeT pe3ynbTaThl HaydHBIX HUCCIEAOBAaHUN B
oOmactu oOmie XUMHHM, OMOXMMMHU, CHEKTPOCKOIIWH, XMMHUHU OKpYyKaroulei cpenabl. Jloctynexn
nmoTHOTeKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

8.4. [lepeyenb mporpaMMHOro odecrnevyeHust

Ne Hanmenosanue IO PexBU3HUTHI norms?pa
n/n (naTa, HOMep, CPOK JAelCTBHA)
1 | Windows Horosop Ne 690 or 19.05.2015r., cpok
JEHCTBUSI - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
nerctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok neicTBHs - 0eCCPOUHO

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 aymutopus s mnpoBeneHus | CTONbI YUEHUUYECKHE TPEXMECTHBIE
3aHATUN  JIGKITMOHHOTO TWIA. Y4eOHas | MOHOOJOKH, CTOJI TPENOJAaBaTeIbCKUM,
aymuTOpUs  JUISL  TIPOBEACHHSI  3aHATUHN | CTYJ MPEnoJaBaTeNbCcKuil, kadenpa, Jocka
CEMHHApPCKOT0 THUMA. YueOHas ayJuTOpHs | MeJIoBas, HKpaH HABECHOW, MPOEKTOp.,
TUTSt KYpPCOBOT'O MPOCKTUPOBAHUS | IPOLIECCOP, MBIIb KOMII., IYJIbT.

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

aTTecTaluu
A-125

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

A-207 JUIsL  TIOCYHBI, CTOJBI JabopaTopHBIE C

nosikoi akBaguctwsaTop 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
aymquTOpUs  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
(BBITOJTHEHUSI KYPCOBBIX padoT). YueOHas
ayIUTOpUSL TSl TMPOBEACHUS TPYIIOBLIX U
WHIUBUIYAIbHBIX KOHCYJbTAlMA. Yd4eOHas

ayIUTOpUsl s  TPOBEICHUSA  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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