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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
y4eOHOM oy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOT Ui

[Iporokom or 20 1. Ne

3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanm3armu B 2022 - 2023
y4e0HOM roJly Ha 3aceqaHuu Kageapsl MeTauTyprui i XUMHUYEeCKUX TEXHOJIOTUN

[Iporokom oT 20 1. Ne

3aB. kadenpoit A.C. YapquKO

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa Jutst peanm3armn B 2023 - 2024
y4eOHOM roy Ha 3aceaHuu Kaeapsl MeTamtypruu U XUMUYECKUX TEXHOJIOTUI

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C.YapquKo

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2024 - 2025
y4eOHOM ro1y Ha 3aceaHuu Kadeapsl MeTamtyprud 1 XUMUYECKUX TEXHOJIOTHI

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.C. XapueHko




1 Iesu ocBOeHUS THCHUILTHHBI (MO/TYJI51)

- TEOpETHYECKasi U MPaKTHUYECKas MOATOTOBKA CTYJICHTOB MO BOTIPOCaM BBIOOpa METO/a
aHaJIM3a U €ro MPAaKTHYECKOTO OCYIECTBICHUS JUISl TOJyYeHHsI MHPOPMALIUK O KAYECTBEHHOM U
KOJINYECTBEHHOM COCTaBE TOTO WM HWHOTO OOBEKTa INPH PEIICHHM BBIITYCKHUKOM 3a/a4
Oyay-1ieii mpohecCuoHaATBLHOM AeITeIbHOCTH;

- ¢opmupoBanue 00mENPOGEecCHOHATBHBIX W MPOPECCHOHATBHBIX KOMIICTCHIIUNA B
cootBercTBUH ¢ TpeboBanusmu GI'OC BO no nanpasnenuto noarorosku 18.03.01 Xummueckast
TEXHOJIOTHSL.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOorpaMmsbl

Juctunnuna AHaTUTAYECKass XUMUS U PU3UKO-XMMHUYECKHE METOIbl aHAJIN3a BXOJUT B
0a30BYI0 YacTh y4eOHOTO MJIaHa 00pa30BaTEIBLHOM MIPOTPAMMBEI.

Jnst  u3ydeHHus  TUCHUIUIMHBI ~ HEOOXoauMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
chopMHupOBaHHBIE B pe3y/IbTaTe U3yUCHHS TUCITUTIINH/ TPAKTHK:

dusuka

MaremaTuka

Hctopust XuMuM U XUMUYECKON TEXHOJIOTHUHI

OO6m1ast 1 HeOpraHUYECKask XUMUS

3Hanus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NaHHOW NUCIUIUIMHBI OYyTyT
HEO0OXOUMBI JTsl U3YUSHUS TACIUTUIAH/TIPAKTHK:

Teopernueckre 0CHOBBI XUMHYECKOHW TEXHOJOTUH TOTUTMBA M YTIIEPOIHBIX MAaTEPHAIIOB

XUMHYECKasi TEXHOJIOTHS HE(PTH M BBICOKOMOJICKYJISIPHBIX COSTMHCHUN
XVMHYeCKasi TEXHOJIOTHS TOTUIMBA M YIIIEPOIHBIX MaTePHAIIOB
N3Bieuenue u nepepaboTka XUMHYECKUX TIPOTYKTOB KOKCOBAHUS
Y4ebHo-uccaea0BaTeNbCcKas paboTa CTy/ICHTa

3 KomnereHuuu ody4yamwuerocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pPe3yJbTaThl 00yUeHUus

B pesynprate oOCBOGHMS JOUCHUIUIMHBL (MOAYJs) «AHAIUTHYECKass XUMUS H
(U3MKO-XMMHUYECKHEe METOJbl aHalu3a» OOy4arouiuiicss AoJbKeH o0nanaTh CleqyIoIUMU
KOMITETEHIIMSIMU:

CtpyKTypHBIH [Tnanupyemble pe3yabTaThl 00yICHHS
AJIEMEHT
KOMITIETEHITNH

ITK-10 criocoGHOCTHIO TPOBOJUTH aHATH3 CHIPhS, MATEPHATIOB M TOTOBOM MPOTyKIIHH,
OCYILIECTBIISITH OLIEHKY Pe3y/IbTaTOB aHAIM3a

3HaTh [] OCHOBHBIE OIIpE/IENECHUS U IOHATUS aHAIUTUYECKON XUMUH;
(] kmaccu(uKauy METOJIOB aHAJINM3a B aHATUTUYECKON XUMUM;
(] CyIIHOCTh METOOB aHAJIN34,

(] TeopeTHYEeCKHE OCHOBBI M MMPUHIIUIBI XUMUUECKUX U (PU3UKO-
XMMUYECKUX METO/I0B aHaIN3a

(] ycTpOHCTBO M MPUHLMIIBI PA0OTHI UCTIONIb3YEMbIX B aHATU3aX
anmnaparypsl 1 000pyJI0BaHUS;

[] METOJIbl CTATUCTUYECKON 00pabOTKH pe3yabTaTOB U3MEPEHHI




YMmeTn

[J IIpoBOAUTH KCCIIETOBAHUS 110 3aJAHHON METOUKE;

[J cOCTaBJIATH OTIMCAHUE TPOBOAUMBIX IKCIIEPUMEHTOB;

[J BBITIOJIHATBH PACUYETHI PE3yIHTATOB aHAIH3A

[ 060CcHOBaTH BRIOOP METOA aHAIH3A JJISl HCCIEAYEMBIX 00pa3IoB mpoo;
[ rOTOBUTH JTAHHBIC JUTSI COCTABJIICHUS 0030POB, OTYETOB U HAYIHBIX
nyOIu-Kaui

[J aHaTM3UPOBATh PE3YIHTATHI IKCTICPUMEHTOB

Bnazets

[ HaBbikamM# pabOTBI ¢ XAMHYECKUMH PEAaKTHBAMU U IPHOOpamMH,
co0umroas mpaBmiia 6€30MacHO# paboTHI ¢ BEIIECTBAMH U
1a00—paTOpHBIM 000PY " /10Ba-HUEM;

(] HaBBIKAMHU TIPOBENICHHSI XUMHUYECKOTO U (PH3UKO-XUMUYECKOTO aHAaJIHN3a;
(] HaBBIKAMHU PACUYETOB pE3yJIHTATOB aHAIH3A

[J mpodeccroHaNbHbBIM SI3bIKOM MPEAMETHOM 00J1aCTH 3HAHUS;

[J MeToJlaMi MaTeMaTH4eCKOi 00pabOTKU Pe3yabTaTOB aHAIM3a

IIK-18 rOoTOBHOCTBIO HCIIOJIB30BATh 3HAHNE CBOMCTB XUMHUUECKHX DJIEMESHTOB, COCTUHEHNHN U
MaTepuasIoB Ha MX OCHOBE /ISl PEIICHHS 3a7a49 MPoPECCHOHATBHON e TETHHOCTH

3HaTh

[0 OcHOBHEBIE MPUHIMIIBI, METOIbI, oOiactu MMPUMCHCHHA XUMHUYCCKOT0O U
(U3UKO-XMMHUYECKOT0 aHalln3a;

[J o011re 3aKOHOMEPHOCTH TPOTEKAHUS XUMUUYECKUX MTPOLIECCOB ;

(] METO/bI U CPEICTBA MOJIy4YeHUSI THPOPMAIIUHU O BEIIECTBEHHOM COCTaBe

VYMeTh

[J MOArOTOBUTH MPOOY K aHATHU3Y;

[J TOTOBHUTH PaCTBOPHI C 33JJaHHOM KOHIICHTPAIIMEH PeIaTh TUTIOBBIC 3a/1a41
0 aHAIUTHYECKOH XUMHHU,

[J COCTaBIATh YpaBHEHUS PEAKIIUH,

(] BBIMOJHATH PACYEThI IO CTEXUOMETPHUECKIUM COOTHOIICHHSIM, PACUEThI
paBHOBECH B pacTBOpax

(] BEIOpaTh METO/1 pa3/iejICHUsI U KOHIIEHTPUPOBAHUSI UCCIICTyEMOTO
KOMIIOHEHTA;

[] paboTaTh C pa3JIMYHBIMH CIIPABOYHBIMH UCTOYHUKAMHU WH(POPMAIIUHU 110
AHAIMTUYECKON XMMUH.

[J COCTaBIIATh M AaHAJIM3UPOBATH METOIUKH aHAJIN3a; ONPEACIIATh
ONTUMAJILHBIE YCIIOBUSI IPOBEACHUS aHAIIN3A C UCTIOJIB30BAHUEM PA3IMYHBIX
METOJIOB, MPEATNOaraTh MyTH CHIKEHUS MOTPEIIHOCTH aHATUTUYECKUX
onepanu

Bnaners

(] HaBbIKaMU pabOThI C XUMHUECKUMH peakTUBaMu U prudopamu

(] HaBBIKAMHU BBINOJIHEHHUSI XMMUYECKOT0 M (PU3MKO-XMMHUYECKOTO aHAJIN3a;
[J cnoco6amMu cOCTaBICHUS M aHAIM3a CXEM U METOJIUK aHaJIn3a,

(] HaBBIKAMU CTaTUCTUYECKOW 00OpabOTKU pe3ysbTaTOB Ja00paTOPHOTO
JKCIEPUMEHTA.

(] METOIaMU CaMOCTOSTEIBHOTO IUTAHUPOBAHUS Y IPOBENCHUS XUMHUECKUX
HKCIIEPUMEHTOB, METOJaMH MaTeMaTH4YECKOH 00pabOTKHU pe3yabTaToB
aHanmm3a

OIIK-1

CIIOCOOHOCTBHIO M TOTOBHOCTBIO MCIOJB30BaTh OCHOBHBIC 3aKOHBI

C€CTCCTBCHHOHAYYHLIX IUCIUILIINH B HpO(bGCCPIOHEU]LHOﬁ JACATCIIBHOCTHU




3Hare

OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JUCHUIIIINH
TCOPCTUYCCKHUEC OCHOBBI XUMUHU

YMmeTs KCMOJIb30BATh 3HAHUE CBOMCTB XUMUYECKUX COEAUHEHU JIJIs1 IPOBEICHUS
XHUMHUYECKOIr'0 aHan3a
XapakTepHu30BaTh CBOMCTBA COEAMHEHHUI HA OCHOBE UX XUMHUYECKOMN
(hOpMYIIBI ¥ CTPOCHUS;
IPOBOJAMTH Ta0OPATOPHEIC HCITBITAHHUS.

Bnanets METOJIaMU TCOPETHUYECKOTO MCCIIEAOBAHUS, METOJaMH MICHTU(OUKAIINN

XUMHNYCCKHX BCIICCTB, KIIACCUUYCCKUMHU METOAaMU XUMHYECKOT'O 1 (1)I/I3I/IKO-
XUMHUYCCKOI'O aHaJii3a.




4. CTpyKTypa, 00bEM U coep:KaHHue TMCHUILJIMHBI (MOXYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILUIMHBI COCTaBIIsIeT S5 3aueTHbIX enunun 180 akan. dacos, B TOM

YHUCIIC:

— KOHTakTHas pabora — 141,8 akan. gacos:

— aynutopHas — 139 aka. yacos;

— BHeayIuTOpHas — 2,8 akaj. 9acoB
— camocTosTenbHas padbota — 38,2 akaJl. 4acos;

dopma aTTecTaluH - 3a4€ET, 3a4€T C OLIEHKOU

AynuropHast 3w
o | ¥onTakTHAs pabora E E dopma TeKyILEero
=
Paznen/ Tema 3 (B aKaj. Hacax) E 2] Brn . KOHTPOIIA Kon
g 3 S| caMOCTOSATENBHOM | yCIIeBaeMOCTH U
JIACIUTUTAHBI 5 g = . | xoMmeTeHIn
O 2 g paboThI MPOMEKYTOTHON
Tex. nmab. |mpakT. ER aTTeCTALIIH
3aH. | 3aH. (O o
1. 1. AHajguTHYEeCKasT XUMUS
TlonroroBka k
nabopaTopHO# pa- | BeicrymieHue Ha K-10
1.1 KauecTBeHHbII aHaT3 4 | 1021 4,5 | 0TS cemmHapy | ceMMHape, CAaua |y qg°
(xomnokBuymy), | JaGopaTopHO OIK-1
BeinonHenue J/1/3 | paborsr, J1/3 Nel
Nel
IlonroroBka k
nabopaTopHO# pa-| Beicrymienue Ha K-10
1.2 T'paBUMETPUYECKHIA aHAIN3 3| 4 |10/41 4,5 Oote, cemuuapy | cemuHape, crata [K-18,
(komnmokBuyMmy), | naGopaTopHOi OIK-1
BeinonHenue JI/3 | padorsr, J1/3 Ne2
Ne2
IlonroroBka k
1.3 TuTpuMeTpHYECKUI aHAIU3. nabopaTopHo# pa- | BeicTymieHue Ha K-10
KucnoTHo-0CHOBHOE TUTPOBaHUE 0ote, ceMuHapy | ceMuHape, caada '
10 | 16/81 8 [K-18,
OKHCIINTEIBHO-BOCCTAHOBUTEILHOE (kommokBuymy), | 1abOpaTOPHBIX
OIIK-1
TUTPOBaHUE BBITIOJTHCHU G pabor, JI/3 Ne4
J1/3Ne4
1.4 Craructuueckass o0paboTka Toarorosxa k C(i:gigzzzze’ IR-10,
.e3 TTATOB aHAIIN3a b 4| 4en 2 | mpaxTiccKomy ACYETHBIX TR-18,
pesy 3aHSATHIO. p . OIIK-1
3aJaHUM
4 IToaroroska x
1.5 1.3. TuTpuMeETpHYCCKUI %a(i(;pig;f;}?f ?:;EJZZH:H:ZE:
ananu3. KomriekcoHomerpudaeckoe 2 821 3,2 p i py pe, ¢
THTDOBAHME (KOITOKBUYMY), | Ta0OpaTOPHBIX
P BBITIOJTHCHU G pab6or, JI/3 Ne5
J1/3Ne5
HWroro no pasaeny 24 148/18U 22,2
2. OU3NKO-XUMUYECKHE  METOIBI
aHaJM3a.
Wzyyenue T1K-10,
fd. :T . }(3)1;3H6HI/I6- Knaccudukamms 4l 2 1 METepHATIOR ycligillc;zf.oc TK-18,
A JIEKIIAH P OIIK-1




Iloxrorosxka k
KOJUIOKBUYMY.
Brimonnenune
JI/3 Ne6
CamocrosiTenbHOe
BeicTymienue Ha
U3y4CHHE TEM
ceMUHape,
TEOPETUIECKOr0 Sama
2.2 DJIEKTPOXUMHYECKHE METOJIbI Kypea (sammca- 71a00paTOPHBIX TR-10,
AHAA 12 | 17/71 HHE KOHCIICKTAa, pabor, 10KIaT TIK-18,
pedepara, moa- ’ N OIIK-1
OTOBKA MO/ITOTOBJICHHON
TeMBI pedeparta,
MPE3EHTALIUH). T3 Ne6 -1
Nzyuenne -
METOJIHK
BBITIOJTHEHUSI
J1a00paTOPHBIX
pabor
[loaroroska k
KOJUTOKBUYMY.
Bemmonnenne | BeicTymenue Ha
J1/3 Ne6 ceMHHape,
CamocrosiTennsHOe 3amura TK-10
2.3 CHeKTpoCKOMMIECKHE METOJIBI 10 | 16/7m1 6 U3yUCHHUE TEM 71a60paTOPHBIX TK-18,
aHasm3a TEOpETUIeCcKoro | pabort, 0K OIK-1
Kypca (Hamuca- | HoAroToBJICHHOM
HHE KOHCIIEKTa, | TeMsl pedepara,
pedepara, moa- J1/3 6-2
rOTOBKa
MPE3CHTALIUHN).
CamocrosTenpHOe
u3y4yeHue
yueOHOI u
24  Meroms  pasierchus Hay4YHOU Komncrexkr. I1K-10,
KOHIICHTPHPOBAHN 4 | 6/21 3 murepatypbl. | BeicrymieHue Ha [1K-18,
TTonroroka ceMuHape OIlK-1
pedepara
(npe3eHTanum),
JIOKJIaaa
Wroro no pazaeny 28 139/161 16
HUroro 3a cemectp 34 |51/201 21,2 3a0
Uroro o aucuuiuinye 52 |87/341 38,2 3a(§§é§2§§ ¢ ?55 (-)lnoig If-




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[IpoexTupoBaHue 0Oy4eHUS CTPOUTCSA Ha OCHOBE CIIETYIOUINX IPHUHIIUIIOB!

- OOyueHre Ha OCHOBE HHTETPAllMK C HAYKOW U IIPOU3BOJICTBOM.

- IIpodeccnonanbHO-TBOpUECKas HAPABICHHOCTh OOyUEHHUSI.

- OpueHTHPOBAaHHOCTH 0OY4YCHHS HA JINYHOCTb.

- OpHUEHTHPOBAHHOCTh OOYYECHHMS Ha pa3BUTHUE OIBITA CaMO0Opa30BaTEIHHOU
JEATeNbHO-CTH OYIYIIEro CIeUalnuCTa.

Jns  JAOCTWKEHHWS  IUIAaHMPYeMBIX — pe3yiabTaToB  OOydeHHs, B  JAUCHUIUIAHE
«AHAIMTHYECKAs] XUMHUS U (PU3UKO-XUMHUYECKHE METOIbI aHAJN3a» MCIOJB3YIOTCS PAa3InYHbIC
00pa30BaTEIIbHBIC TEXHOJIOTHH:

1. Tpamunmonusie 00pa3oBaTeNbHBIC TEXHOJOTHUU: WHOOPMAIMOHHAS  JICKIIHS,
nabopa-TOPHBIE 3aHATHSI.

2. WNudopmaniioHHO-KOMMYHHUKAIIMOHHBIE oOpa3oBareibHbIC TEXHOJIOTHU:
nexnus-pu3yanu3anus. [lpaktudeckoe 3aHsATHE B (OpME MPE3eHTAUU — TIPEICTaBICHUE
Pe3yIbTATOB C UCTIOIB30BAHUEM CIIETIHATH3UPOBAHHBIX IPOTPAMMHBIX CPE/I.

3. HNudopmanmoHHO-pa3BUBAIONINE TEXHOJIOTUH, HAIpaBlICHHbIE Ha (QOpPMHUpPOBaHUE
CHC-TEMBl 3HAHWI, 3allOMHUHAHWE W CBOOOJHOE OmepupoBaHHEe UMH. [Ipu camocTosTeThHOM
W3yde-HUM JIUTEPaTypbl TNPHUMEHEHHE COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH IS
CaMOCTOSI-TEIIbHOTO ~ TIOTIOJTHEHWsI 3HAHWIA, BKJIIOYas WCIOJh30BAaHHE TEXHUYECKUX H
AIIEKTPOHHBIX CPEJICTB WH(HOPMAITHH.

4. JlesTeNbHOCTHBIC TPAKTHKO-OPHEHTUPOBAHHBIC TEXHOJOTHH, HAaIpaBlICHHbIE Ha
(dbopMupOBaHHE CHCTEMBI IPO(PECCHOHATBHBIX PAKTUIECCKUX YMEHUHN TIPH pa300pe KOHKPETHBIX
CUTyallMii, OCHOBaHHBIX Ha MPAKTUYECKUX MpuUMepax, oOecrneunBaroluX BO3MOKHOCTh
KauyeCTBEHHO BBIMOIHITH TPO(ECCHOHATBHYIO 1€ATEIbHOCTb.

5. PazBuBatomue mnpoOIEMHO-OPHUEHTUPOBAHHBIE TEXHOJIOTMH, HampaBieHHbIE Ha
dbopMU-poBaHME U pa3BUTHE NPOOJEMHOTO MBIIIJICHHUS, MBICIUTENbHON aKTHUBHOCTH,
CIIOCOOHOCTH BHU-ACTh U (HOPMYIUPOBATH NMPOOJIEMBI, BEHIOMPATh CIIOCOOBI M CPEACTBA IS UX
pelIeHHUS.

6. VHTepakTUBHbBIE TEXHOJOTHH: KOJUIEKTMBHOE OOCYXJEHHE KaKOro-jiubo CIOpPHOTO
BOIpOCa, MpoOJIeMBbl, BbISIBJICHUE MHEHUH B rpymme. M3noxkeHue npobieM M UX COBMECTHOE
pelieHue.

7. JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUU OO0y4YeHHs, O0OecreuuBaroIIUe B XOJe
y4eOHOro TMpoliecca Y4eT pa3JIMYHBbIX CIIOCOOHOCTEH O0O0ydaeMbIX, CO3JIaHUE HEOOXOIUMBIX
yC-TIOBUH JJIS1 pa3BUTHS UX MHAUBHUIYAIbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTHU B
yueOHOM Tmporiecce. JIMYHOCTHO-OPHUEHTUPOBAHHBIE TEXHOJOTUH OOy4YeHUS pealu3yroTcs B
pe-3yapTaTe MHAMBHAYAIBHOTO OOIIEHUS TMpenojaBaTelis W CTYACHTA, MPU BHINIOJHEHUU U
3auTe 1a00paTOpHBIX paboT, Ha KOHCYIbTAIUSX.

B xome nmanoroBoro oOydeHUs CTYIEHTHI Y4aTcsl KPUTUYECKH MBICIUTh, PEIIaTh
CIIOXHBIE MPOOJIEeMbl Ha OCHOBE aHaln3a OOCTOSTENHCTB U COOTBETCTBYIOIICH HH(pOpMAIUH,
B3BEIIMBATh AbTEPHATUBHBIE MHEHMS, MPUHUMATh IPOJyMaHHbIE PEIICHUs, Y4aCTBOBATh B
JMCKYyCCUAX, 00maTees. s 3Toro Ha 3aHSATUSX OpraHu3yloTcs TpymmoBas paboTa, paboTa ¢
JOKYMEHTaMU U pa3NTUYHBIMU HCTOYHUKAMU HHPOPMAIUH.

Peanuzanus Takoro Moxo0/1a OCYIIECTBIISETCS CIIEAYIOIIMM 00pazoM:

1. Pacmpenenenue teM pedeparoB ¢ yd4eToM MOXKeJTaHUH CTYIAEHTOB, TEMaTHKH HMX
Hay4-HBIX THTEPECOB U T.II.

2. IlogroroBka cTyfaeHTaMu (OpMbI OTYETHOCTH CaMOCTOSITENbHON paboThl (pedepar-
IIPE3EHTAIMs], OTUET 10 BBIIOJHEHHOH 1abopaTopHOii paboTe).

3. OO6cyxJeHue TMOATOTOBIEHHOIO OTuYeTa MO JabopaTOpHOl paboTe B pexume
THMCKYCCHH C 3JIEMEHTaMH KOJIJIEKTUBHOTO pellIeHHs] TBOPUECKUX 3a]1ay.

JUisi OLIEHKM 3HaHMH PEKOMEHAYETCSl MCIOJb30BaTh PEUTHHTOBYIO CHCTEMY, KOTOpas
o0ecreynBaeT JTUarHOCTUKY JOCTHXKEHHsI 00ydyaeMbIM 33/J1aHHOTO YPOBHSI KOMIIETEHTHOCTH Ha



CTyJIeHTa — HabpaTh MaKCUMaJbHOE 4uciio OaiioB. B uTore, B KoHIe 3 ceMecTpa, CTYIEHTHI,
Habpasiue cyMMapHblid pedTrHr 50% mosry4yaroT 3a4eT 1o JUCUUIUIMHE.

6 YueOHO-MeTOAHYECKOE 00eciedeHe CAMOCTOSITeIbHOI padoThl 00yUYaroLuXCcst
[IpencraBneno B nmpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA I/l POBEAeHU NPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMMYecKOe U HH(OPMANIMOHHOE 00ecTiedeHrue TUCIIUIITTHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Ananutudeckas xumus . yueOuuk / H.M. Moguan, P.I'. Pomanosa, T.C. T'opOyHoBa [1
ap.]. — Mocksa :MH®PA-M, 2018. — 394 ¢. — (Bricmiee oOpa3zoBanue:bakanmaBpuar). —
www.dx.doi.org/10.12737/12562. - Texcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/document?id=320794

2. Huxkutnna, H. I'. AHanuTtryeckass XuMusi U (PU3NKO-XUMHUYECKAE METOMIbI aHaIW3a :
Y4eOHUK M TPAKTUKYM JJIs akageMudeckoro OakanaBpuara / H. I'. Hukutuna, A. T'. Bopucos, T.

N. Xaxanuna ; mox pemakmueit H. I'. Hukutunot. — 4-e uszn., mepepad. u gomn. — Mocksa :
WznarensctBo IOpaiit, 2019. — 394 c¢. — (bakamaBp. AkageMH4YecKHid Kypc). — ISBN
978-5-534-00427-4. Pexum JIOCTyTIa

https://urait. ru/wewer/analltlcheskava himiya-i-fiziko-himicheskie-metody-analiza- 449690#paqe
/1

0) lonoJiHMTEILHAS JIATEpaTypa:

1. KpeuoBa, C. A. Ananutudeckas xuMus. KoaudecTBEHHBIE METOJbI XMMHUYECKOTO
ananusa . yaeoHoe mocoodue / C. A. Kposutosa, 3. U. Koctuna, . B. ITonypko ; MI'TVY. - [2-e u3n.,
moarot. mo med. m3A. 2017 r.]. - Marautoropck @ MI'TY, 2018. - 1 »s1exkTpoH. ONT. AUCK
(CD-ROM). - 3arir. c TUTYIL 9KpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1514
287/3472.pdf&view=true = (mara oOpamenus: 04.10.2019). - MakpooOsekr. - Tekcr
ANEeKTPOHHBIN. - CBeneHus aoctynHbl Takke Ha CD-ROM.

2. Kpsnosa, C. A. KucliOTHO-OCHOBHOE THUTPOBAaHHME B BOJHBIX PacTBOpax . yueOHOE
nocobue / C. A. Kpsutosa, 3. M. Kocruna, 1. B. [Tonypko ; MI'TV. - [2-¢ u3A., HOATOT. 110 TI€Y.
u3a. 2015 r.]. - Marautoropek : MI'TVY, 2017. - 1 snekrpon. ont. guck (CD-ROM). - 3arm. ¢
TU-TY. JKpaHa. URL:
https://maqtu.mformsvstema.ru/uploader/flIeUpIoad?name:2849.pdf&shOW:dcatanques/1/1133
271/2849.pdf&view=true  (mara oOpamenus: 04.10.2019). - MakpooOsekT. - Tekcr
ANIEKTPOHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

3. Kocruna, 3. . TutpumeTpuueckue METOIbI aHaJIM3a:
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIBHOE U KOMIUIEKCOHOMETPHUECKOE TUTPOBaHHE : y4deOHOe
nocobue / 3. . Koctuna, C. A. Kpsutoa, U. B. Ilonypko ; MI'TY. - [2-e u3a., mOArOT. 10 mey.
u3a. 2016 r.]. - Marautoropek : MI'TY, 2017. - 1 snektpon. onT. auck (CD-ROM). - 3arn. ¢
TUTYIL. JKpaHa. URL:
https://maqtu.mformsvstema.ru/uploader/flIeUpIoad?name:3227.pdf&showzdcataloques/1/1136
894/3227.pdf&view=true = (mara oOpamienus: 04.10.2019). - MakpoooObekr. - Tekct
ANEKTPOHHBIN. - CBeieHus nocTynHbI Takke Ha CD-ROM.

4. KpsuioBa, C. A. IIpakTrueckoe pyKOBOJACTBO IO AHATUTUYECKOW XHUMHH.
KauectBennslit ananus : yaeonoe nocobue / C. A. Kpeuiosa, 3. U. Kocruna, 1. B. ITonypko ;
MI'TY. - Marauroropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3armn. ¢ tutyn.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=27.pdf&show=dcatalogues/1/113005
0/27.ndf&view=true



https://new.znanium.com/document?id=320794
https://urait.ru/viewer/analiticheskaya-himiya-i-fiziko-himicheskie-metody-analiza-449690#page/1
https://urait.ru/viewer/analiticheskaya-himiya-i-fiziko-himicheskie-metody-analiza-449690#page/1
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1514287/3472.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1514287/3472.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133271/2849.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133271/2849.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3227.pdf&show=dcatalogues/1/1136894/3227.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3227.pdf&show=dcatalogues/1/1136894/3227.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=27.pdf&show=dcatalogues/1/1130050/27.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=27.pdf&show=dcatalogues/1/1130050/27.pdf&view=true

(mata obparenus: 04.10.2019). - MakpooObeKT. - TEKCT : 3j1eK-TpoHHbI. - CBeAeHUS

nocrtymHbl Takke Ha CD-ROM.

5. KpemoBa, C. A. IlpakTHueckoe PyKOBOACTBO MO (PU3UKO-XMMHUYECKHM METO/aM
ananmu3a . yuebnoe mocobue / C. A. Kpsutosa, 3. M. Kocruna, U. B. Ilonypko ; MI'TV. -
Maruuto-ropek : MI'TVY, 2014. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ Turys1. sKpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/112385
4/29.pdf&view=true (nara obpamenus: 04.10.2019). - MakpooObeKT. - TeKCT : 31eK-TPOHHBII.
- CBenenus noctymnsbl Takke Ha CD-ROM.

6. Xpomarorpaduueckue MeToibl ananu3a: Yuebnoe nocobdue / [Tamkosa E.B., Bosocosa
E.B., Hlumyns A.H. - Mocksa :Ctl'ay "Arpyc", 2017. - 59 c.: ISBN - Tekcr : 21eKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/976652

B) Meroauyeckue yKasaHus:

1. KpeoBa, C. A. Ananutudeckas xumus. KoamdecTBEHHBIE METOJbI XUMHUYECKOTO
ananmu3a . yuebnoe mocobue / C. A. Kposutosa, 3. . Kocruna, 1. B. Ilonypko ; MI'TV. -
Maruauro-ropck . MITY, 2017. - 115 ¢ : wn, T1abm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2709.pdf&show=dcatalogues/1/1131
778/2709.pdf&view=true  (mata oOpamenus: 04.10.2019). - MakpooOsekt. - Tekcr
AIEKTPOHHBIN. - IMeeTcs neyaTHbIA aHaJIor.

2. KpemoBa, C. A. IlpakTHueckoe PyKOBOACTBO MO (PH3UKO-XHUMHUYECKHM METO/IaM
aHanmu3a . yuebnoe mocobue / C. A. Kposutosa, 3. . Kocrtuna, 1. B. Ilonypko ; MI'TV. -
Marunuto-ropck : MITY, 2014. - 1 osaekrpon. onr. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/112385
4/29.pdf&view=true (mara oopamenus 04.10.2019). - MakpooOBeKT. - TEKCT : 3J1eK-TPOHHBIH.

3. Koctuna, 3. . Tutpumerpuueckue METO/IbI aHanu3a:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOE U KOMIUIEKCOHOMETPHUECKOE TUTPOBaHHE : Yy4deOHoe
mocobue / 3. U. Kocruna, C. A. Kpsutosa, U. B. ITonypko ; MI'TVY. - Marautoropck : MI'TY,
2016. - 63 c. X WL, Ta0JI. - URL.:

https://magtu.informsystema.ru/uploader/fileUpload?name=1232.pdf&show=dcatalogues/1/1122
446/1232.pdf&view=true = (mara oOpamenus: 04.10.2019). - MakpooOsekr. - Tekcr
3JIEKTPOHHBIN. - IMeeTcs neyaTHbIA aHaJIor.

4, 1lla6anun, E.N. PertrenodayopecienTHbIii MeTo aHanu3a [TekcT]: Mmeroa. ykas3. K
nab6.pabore/ E.W.Ilabanun, C.A. KpsuioBa - Marauroropck: W3n-Bo MarHutoropck.
roc.TexH.yH-Ta uM.I".11. HocoBa, 2014. — 9 c. - TekcT :HenocpeCTBEHHBI.

5. Xpomarorpadpuueckuii aHamu3 . yuebnoe mocobue / E. C. Maxortkuna, H. lO.
CeeunukoBa, M. B. Illyouna, B. U. CeicoeB ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1
anekTpoH. ont. jguck (CD-ROM). - 3arm. ¢ Turyn. 9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true = (mara oOpamienus: 04.10.2019). - MakpoooObekr. - Tekct
anekTpoHHBIN. - ISBN 978-5-9967-0967-0. - CBenenus noctymnssl Takke Ha CD-ROM.



https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/1123854/29.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/1123854/29.pdf&view=true
https://new.znanium.com/catalog/product/976652
https://magtu.informsystema.ru/uploader/fileUpload?name=2709.pdf&show=dcatalogues/1/1131778/2709.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2709.pdf&show=dcatalogues/1/1131778/2709.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/1123854/29.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/1123854/29.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1232.pdf&show=dcatalogues/1/1122446/1232.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1232.pdf&show=dcatalogues/1/1122446/1232.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true

r) [Iporpammuoe o0ecnneuenne u UaTepHe

IIporpammHoe o0ecnieuenne

T-pecypcehbl:

HaumenoBanue .
1o Ne morosopa Cpox neiicTBUS JIULIEH3UU

MS Windows 7
Professional(mist  |/1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional
7Zip CcBOOOTHO PaCIIPOCTPAHIEMOE 0OEeCCPOUHO
FAR Manager CBOOOJIHO pacCIpPOCTPAHSIEMOE 06eCcCpOUHO

IIpodeccuonanbubie 6a3bl JAHHBIX U HH)

OPpMAaIlUOHHBIC CIIPABOYHBIEC CUCTEMBI

Hassanue xypca

CcrlIka

OnekTpoHHas 0a3za MEPUOJUYECKUX HW3JaHUN
East View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

HammonansHas
MH(POpPMAITMOHHO-aHAIUTUYECKAsT ~ CHCTeMa —
Poccuiickuii MHASKC HAYYHOI'O ITUTHPOBAHMS

URL.: https://elibrary.ru/project risc.asp

IMouckoBas cucrtema Akagemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

Nudopmanmonnas cucrtema - EnuHoe OKHO
JIOCTyIa K MH(GOPMAIMOHHEIM pecypcaM

URL: http://window.edu.ru/

DnekTpoHHbIe pecypcebl oubmuoteku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

YHuBepcurerckas HWHGOPMALMOHHAS CUCTEMa

https://uisrussia.msu.ru

POCCHA

9 MaTepua/ibHO-TeXHHYECKOE oDecnevyeHne TUCIUIIINHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG oOecrieueHue JUCHUIIINHBI BKIIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/

Y4eOHble ayAUTOPUH U1 IPOBEACHUS 3aHATHI JICKIIMOHHOTO THTIA
MynbTUMeUHHBIEC CPEICTBA XPAHEHHUS, IIEPEeJauy U MPeICTaBICHI HHPOPMAIIHH.

YueOHast ayAUuTOPHs AJIs MPOBEACHUS JIA0OPATOPHBIX PabOT:

Xumudeckas 1adopaTropusi.

XuMu4eckas Mocyja, PeakTHBBI, BeChl JlaboparopHble paBHormieune BJIP-200, Bechbr
anektponHsle nadoparopusie BK-300, HuskortemmeparypHas mabopaTopHas 3JIEKTPOIEYb
SNOL10/10, snektporneyb conpoTuBicHus kamepHas sabopatopuas CHOJI 10/10, MmaruuTHbIe
MEIIAJIKH, 311. I Tk,

VYyebOnast ayauTopus sl MpoBeIeHUs 1a00paTOPHBIX paboT:

JlaGoparopus ananutuuecko xumuu. Monomep ynus. OB-74, pH-merp pH-150M
pH-metp Okcmepr-pH, Komopumerp ¢/a1. ogHon. KOO-VXJI 4.2, Koumykromerp K-1-4,
Memanka wmarautHas [19-6110 ¢ momorpeBom, Cmekrpodortomerp I19-5300 BH,
Tepmoctarn/tepm.pucko3um.aept. o 'OCT 33-2000, Turpatop ATII-02 aBTOMaTHYECKUH,
Tutpatop naboparopubiii BeicokoyacToTHeId TB-6JI1, Annmapar APHII-TIXII , Llentpudyra
naboparopras OITa-8, Becwst BJIP-200(;1aboparopHsie) paBHOIUL., Bechl anexrponnsie BK-300,
AxBanuctuistop J12-4.

VYyeOnast ayauTopus AJisi MpOBeIeHUs 1ab0paTOPHBIX paboT:
JlaGopaTtopusi KOMIUIEKCHOH TepepadOTKH TMPHPOTHBIX M TEXHOTCHHBIX PECYpCOB H
Metamutyprudeckux Texojgoruii @I'bOY BO «MI'TY».

DHEProUCIIEPCHOHHBIN peHTreHOBCKUil crekTtpomerp «ARL QUANT’X» Thermo
Fisher Scientific, nepuBatorpad, Hedemomerp, CcHeKTpohOTOMETP, BECHI 3JIEKTPOHHBIC
naboparopasie BK-600, marHuTHBICE MeEHmIadKd € MOJOTPEBOM M 0e3 momaorpeBa, MenbHuUIIA
BuOparmonnas MM 400, IMpecc aBromatrueckuii Fluxana Vaneox 40t u ap. o6opynoBanue ajist
MOArOTOBKM mTpoO K aHanu3y. Cranmus HacocHas odnekrpudeckas. Kommbiorep Core
i53550+LCD Samsung 22, Becsl snektponnsie jgaboparopubic BK-600, Hacoc H2 63,2 ¢
MaHOMETPOM

VYdeOHbIe ayAuTOPUU Ui TPYIIIOBBIX M MHIUBHIYaJIbHBIX KOHCYJIbTALUH, TEKYIIETO
KOHTPOJISl ¥ POMEKYTOYHO aTTecTanuu Jlocka, yueOHbIE CTOJIBI, CTYIbSI.

Y4eOHbIe ayIUTOPUU JUII CAMOCTOSITCIILHOM pPadOThl oOydaromuxcs IlepcoHanbHbIe
kommbioTepsl ¢ makerom MS Office, BeixogoM B MHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO
WHGOPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

[Momemenne Ui  XpaHeHHsT | TPOQPUIAKTUYECCKOTO OOCITYy)KUBaHHS  y4eOHOTO
o0opynoBaHuUs:

[Ipenaparopckas JUCTHILIATOP, METOJMUYECKHE YKa3aHHs 10 JAMCHUIUIMHE, Y4eOHbBIC
nocoOusi, MmiaHbl J1a0OPaTOPHBIX PAa0OT, KypHANI MO TeXHHKe Oe3zomacHOCTH. CTeNmaXku Uit
xpaneHus. JlaboparopHslit cton. UHCTpYMEHTHI [U1sl PEMOHTA U BCTIOMOTaTeIbHBIE MaTEPHUATIBI.



[Tpunoxxenue 1

Y4eOHO-MeTOAUYEeCKOE 0O0ecTeYeHne CAMOCTOATeIbHOMH padoThl 00yYaromuXxcs

BOI’lpOCbl K KoOJLloKeuymam

«KayecTBeHHBIN aHAJIN3»
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[IpenMeT u METOIbI KAYECTBEHHOT'O aHAJIN3A;

0TOOp M MOJArOTOBKA POOKI K aHAIIU3Y;

AHAJIMTUYECKUM CUTHAI,

MOTPEIIHOCTH XUMHUYECKOoro aHanuza. O6paboTka pe3ynbTaToB U3MEPEHHUIA;
YCJIOBUS BBITIOJIHEHUSI AHATUTUYECKUX PEAKITU;

YyBCTBUTEIBHOCTh, H30MPATEIBHOCTh U CENU(DPUIHOCTh AHATUTHYECKUX PEaKIINA;
npeaes oOHapyKeHHUI (MUHUMAaIbHAsE KOHIIEHTPAIUsi, 0OHAPY>KUBAEMBIN MUHUMYM,
npeaenbHoe pa30aBiieHue);

KOMILJIEKCOOOpa30BaHNE B aHATUTUYECKON XUMUM;

perynupoBanue pH pactBopoB. bydepHbie pacTBopsl;

o0pa3oBaHUE U PACTBOPEHHE OCA/IKOB;

BiusiHue pH Ha MOTHOTY OCaKIeHUS;

BIIUSIHUE U30BITKA OCAIUTEINS HA TIOJTHOTY OCaXICHUS;

MOHATHE 00 aKTUBHOCTH 3JeKTposuTa. MonHas cuna pactBopoB. ConeBoit apdexrt. Biausuue
M30BITKA OJTHOMMEHHBIX HOHOB M COJIEBOTO A (heKTa;

IpOoOHOE OCaXKICHUE;

COOCaXJECHUE MPUMECEH;

OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE MPOIECCH B KAUECTBEHHOM aHAaJIN3E;

METO/Ibl MACKUPOBKH, Pa3AeICHUS U KOHLIEHTPUPOBAHHUS;

CHEeU(pUIHOCTh AHATTUTHYECKUX PEaKLUii;

JIpOOHBIN U CHCTEeMaTU4ECKU aHaIH3;

IPYIIOBbIE PeareHThl U TPEOOBAHUS K HUM;

JiefieHue KaTHOHOB Ha aHAJIMTUYECKHUE TPYIIIIbI

YaCTHBIE PEaKLUU.

" I'paBuUMeTpHYECKHMIA aHATH3)

1.

wmn

© N

CyIIHOCTb TPaBUMETPUYECKOTO aHaIn3a. MeTo/Ibl, UCII0JIb3yeMble B TPABUMETPHH :
OCaXXJICHHE, BbIICJICHHE, OTTOHKA.

Ocaxnaemas u rpaBumeTpuyeckas popmel. TpeboBanus Kk HUM. ['paBumeTpudeckuii GpaxkTop.
OcHOBHBIE ATaIbl TPaBUMETPUYECKOTO aHanu3a. [IpenmylecTsa 1 HEJOCTATKA METOA.
TpeGoBanusi, mpenbsBIseMble K 0caakaM. BeIOOp BeNMYMHBI HAaBECKU, ocaauTens. Pacuer
o0bema ocagurens. [Ipoba Ha MOJHOTY OcaXAEHUS.

Ob6pa3oBanue ocaakoB. [Ipoueccsl 3apopinieo0pa3oBaHus, arperaiim, CO3peBaHus 0CaIKa.
PacTBOpUMOCTB M CBEPXPaCTBOPUMOCTH 0CaIKOB. OTHOCHUTENBHOE NIEPECHILLIEHUE U €TO
BIIMSIHME Ha CKOPOCTb MPOIIECCOB 3apO/IbIIe00pa30BaHNs U pOCT KPUCTAIJIOB. Y CIIOBUS
OCKJCHHS KPUCTATUIMYECKIX U aMOP(HBIX 0CAIKOB.

IIprunHbI 3arpsA3HEHNS OCAIKOB: COBMECTHOE OCAXAECHUE, COOCAXKIEHUE, ITOCIIETYIOLIEE
ocaxxieHue. Bupl coocaxaeHus: aacopOIus, OKKII03uUs, H30MOP(HHOE COOCAXICHHE.
CrniocoObl yMEHBIIEHHS COOCAXKACHUSI.

OunbTpoBaHKEe, TPOMBIBAHKE, BHICYIIIMBAHHUE, MPOKATTMBAHNE OCA KA.

Omnpenenenne cepbl TPaBUMETPUYECKUM METOOM.

Boiuncnenust B rpaBUMETPUYECKOM aHAIN3E.



"KuCJI0THO-0CHOBHOE TUTPOBaHue'
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Turpumerpuueckuii ananus. CymHOCTb METOA.

KoHueHTpauus pacTBOpoB: MOJISIpHAs, MOJIIpPHAs KOHLEHTpaLUsl SKBUBAJICHTA
(HOPMaJIBHOCTB), TUTP, TUTP 1O ONPEACIIEMOMY BEIIECTBY.

TutpanT, TUTpOBaHKE, TOUKA IKBUBAJIEHTHOCTH. CTaHJapTHBIE U CTAaHAAPTU30BAaHHbIE
pactBopbl. DHUKCaHAII.

Mertoipl TUTpUMETpUYEcKoro aHanusa. Kiaccugukanus MeTo10B:

10 TUILY IPOTEKAEMBIX peakluil (KUCIOTHO-OCHOBHOE, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOE,
KOMILJIEKCOHOMETPUUYECKOE, OCATUTEIBHOE).

o croco0y TUTPOBAHUS: IPIMOE, 00paTHOE, TUTPOBAHHE 3aMECTHTEIIS

KpuBble TUTpOBaHMSI B KUCIIOTHO-OCHOBHOM M€TOJie. B Kakux KOOpJMHATax CTPOST, TOUKa
SKBHUBAJIEHTHOCTH, CKa4OK TUTpoBaHus. Pacuer pH. 3aBucumocts ckauka TUTPOBAHUS OT
pa3IuYHbIX (PAaKTOPOB.

WNHaukaTopbl KUCIOTHO-OCHOBHOTO TUTPOBaHUA. BeiOop nnaukaTopoB. MHaIuKaTOpHBIE
norpemHocTi. O0s13aTeNbHO JIM COBNA/ICHNE TOUYKU TUTPOBAHUS U KOHEYHOU TOUKU
TUTPOBAHUA?

TuTtpoBaHe MHOTOOCHOBHBIX KUCJIOT U MHOTOKHCIOTHBIX OCHOBAHUM

Cranpmaprusaius pactBopa HCl mo terpabopary marpust (Naz2B4O7 * 10 H20)
Omnpenenenne coiep:kanus MIEI0UN B PacCTBOPE.

Onpenenenue coaep:kaHus MIeI0YX U KapOoHaTa HaTpUsl IPU COBMECTHOM MPHUCYTCTBUH B
pacTBope.

Onpenenenue conepkanus KapOoHaTa U rHApokapOOHaTa HATPUs IIPU COBMECTHOM
IIPUCYTCTBUH B PaCTBOPE.

« OKHCINTEIHLHO-BOCCTAHOBHUTEIbHOE THTPOBAHUE»

1. OxucauTenbHO-BOCCTAHOBUTEIbHOE THUTpoBaHWE. OCOOCHHOCTH PEAKIUNA OKHCICHHS
-BoccTaHOBJICHUS. OKHCIUTENbHO-BOCCTAHOBUTENILHBIN MOTEHIMAN., €T0 3aBUCUMOCTD OT

IpUpOABI OKHUCIUTCIIA KW BOCCTAHOBUTCIIA, TEMIICPATyYphbl, KHCIOTHOCTH CpPEIbI.

YpaBHeHue Hepucra. Onpenenenue HanpaBJICHUS peakuii
OKHCJICHUSI-BOCCTAHOBJICHMSI.
2. TpeboBaHMS K OKHCIUTEIIbHO-BOCCTAHOBUTENIBHBIM pEAKLUSAM, HCIOIb3YyeMbIM B
TUTPUMETPUYECKOM aHalIn3e. MeTo1bl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS
B XMMUYECKOM aHajiu3e. TUTpaHTHI.
3. Kpupas tutpoBanusa. CkauoK TUTPOBAHHUSA, €r0 3aBHCUMOCTb OT PA3JIMYHBIX (AKTOPOB.
TurpoBanue cmecei okucnuTeneil (BoccraHOBUTENEH).
OKuCIUTENBHO-BOCCTAHOBUTENbHBIE HHAUKATOPBL. TpeOoBaHMs K MHAUKATOPaM.
be3unaukaropHoe tutpoBaHue. CymHOCTb MeTOJa IepMaHrasatomerpuu. Kakue
BElIECTBAa MOXKHO OIIPE/IeNIUTh METOJOM Nnepmanranaromerpun? Kak onpezensiercs KoHer
TUTPOBAHUA B IIEepMaHraHATOMETpUU?
6. Ompenenenue BOCCTaHOBMTEJEH B HepMaHraHaTOMETPHH — MeTo/e
OKHCITUTEIIbHO-BOCCTAHOBUTENFHOIO ~ THUTPOBAaHHUS.  YCTaHOBJEHHE  KOHILIEHTpPAILUH
pactBopa KMnO4 no wucxomnomy BemiectBy - pactBopy (NH)4C204. Onpenenenue
TOUYKU SKBUBAJIEHTHOCTH.
7. Kakue BemectBa (OKHCIMTENM WJIM BOCCTAaHOBUTENIHM) M C KAaKMUMU 3HAUYEHUSMU

ok

CTAHAAPTHOTO BJICKTPOAHOI'0 IMOTCHIHAIA MOXHO OHNPEACIATh INMPSAMBIM TUTPOBAHUCM

KMnO4? (90 MnO4-/ Mn2+ = 1,51 B). Onpenenenue xene3a (2) B comu Mopa .

«KOMHJ’IGKCOHOMCTPHH»

1.

KommiekcHele COCAMHCHMA. OCHOBHBIC TTOJIOKCHHS KOOpZ[HHaHHOHHOﬁ TCOpPHUH.
CTpOeHI/Ie KOMILIEKCHBIX COEIMHEHUM.



XuMudecKkas CBSI3b B KOMIUICKCHBIX COCOAUMHCHUAX . KOOpI[I/IHaI_[I/IOHHOC YHUCJII0.
I[GHTaTHOCTB JIMTraHa0B. BHyTpI/IKOMHJIeKCHBIe COCAMHCHHUA.

3. Jucconuanysi KOMIIJIEKCHBIX COCIUHEHUHN. Y CTOMUMBOCTE KOMITIIEKCOB. KOHCTaHTBI
HECTOMKOCTH U YCTOWYUBOCTH.

4. Kommuiekconomerpuueckoe TurpoBanue. Komruiekconsl. TpeGoBaHus K peakIusm
KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHUS

S. @DaxTophl, BAUAIOLINE HA IPOLECC KOMILIEKcooOpa3oBanus. D (eKTuBHAs KOHCTAHTa
YCTOMYUBOCTH.

6. KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHusA. Pacuer. @akTopsl, BIMSIONIME HA
BEJIMYMHY CKauKa TUTpoBaHUs. BiusHue pa30aBieHus pacTBopa Ha BeIUUUHY pM.

1. Crioco0Ob1 0OHapYKEHUSI KOHEYHON TOYKH TUTPOBAHUS. MeTaITIONHNKATOPHL.

8. MeTo1bl KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAHMS : IIPsIMOE, 0OpaTHOE,
BBITECHUTEIFHOE U KOCBEHHOE.

9. [Ipsimoe 1 oOpaTHOE TUTPOBaHHUE KATHOHOB amtoMuHus pactBopom D/ITA.

10. VYcioBUst THTPOBaHUSI CMECH KAaTHOHOB B OJJTHON aJIMKBOTE.

11. [IprurHa MHAUKATOPHBIX MOTPELIHOCTEN IPU KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUH.

12. Onpenenenre KeCTKOCTH BOAbI KOMIIEKCOHOMETPUUECKUM METOJIOM.

13. Omnpenenenre METaJIOB B pacTBOpax (ypaBHEHUS PEaKIH, yCI0BUS ONpeaeeHus,
WHIIUKATOP).

JKCTpaKuus

1. OCHOBHBIE 3aKOHBI U KOJINYECTBEHHBIE XapaKTEPUCTHKH.

2. 3akoH pacnpenencHus. Koncranrta pacnpeneneHus, KodhGUIMEHT pacrpeacieHus.
Knaccugukanus 3KkcTpakIIMOHHBIX ITPOLIECCOB.

3. CrocoObI OCYIIECTBIACHHUS SKCTPAKIIHH.

4, [IpakTHueckoe UCIOIb30BaHKE.

5. Paznienenue 21eMeHTOB METOI0M SKCTPAKILIUU.

6. OCHOBHBIE OPraHUYECKUE PeareHThl, UCIOJIb3yEeMBbIe IS pa3/ieiIeHUs HIEMEHTOB
METOJIOM SKCTPaKIHIH.

7. CenekTuBHOE pa3fieJeHUE 3JIEMEHTOB METOJOM 0J00pa OPraHu4eCcKuX
pactBopuTenel, usmenenre pH BoaHOM (a3bl, MACKUPOBaHUS U AEMACKUPOBAHMSL.

8. [TpuGopsk! 15 SKCTPAKIIHH.

Xpomartorpadus

1. Omnpenenenue xpomarorpaduu.

2. [ToHsiTHe 0 MOABMIKHON U HETIOIBUKHOM (a3ax.

3. Knaccugukanuss MeToI0B O arperaTHOMY COCTOSIHHIO TOJBMXKHOM M HENOABHKHOMN
(a3, 1o MexaHU3My pa3esICHHs], 10 TEXHUKE BBIIIOJHEHHUS.

4. Crnioco6bI nosryyeHust XxpomarorpamMMm ((pOHTaIbHBIN, BEITECHUTEIbHBIH, SIIOEHTHBIH).

S. OcHoBHBIE TapaMeTpbl XpoMaTorpamMmbl. OCHOBHOE ypaBHEHHE XpoMaTorpaduu.

6. CenektuBHOCTh M 3(PPEKTUBHOCTE XpomaTorpaduyeckoro pasieneHus. Teopus
TeOpeTHYeckux Tapenok. Kunernueckas Teopus. Paspemenune kak — (akTop
ONTUMU3AIMH XPOMATOrpahuIecKoro mnporuecca.

7. KadecTBeHHBIN 1 KOJMYECTBEHHBIH XpoMaTorpaduuecKuil aHaIus.

8. I"a3o-xuakoctHas xpomarorpadus. Anmaparypa. [logroroska k padore. JleTekTopHbIe
cuctemsl. [IpumeneHnue.

9. Bo3mokHOCTH XpomaTorpaguu  Kak sl pa3ziesieHus], TaK U JJIs aHaJIu3a BEIIEeCTB.



«Pu3nveckue u (l)I/I3I/IKO- XUMHYECCKHE (I/IHCprMeHTaJILHbIe) METOJAbI aHAJIU3A»

CHCKTPOCKOHH‘]QCKI/IQ METO/JbI aHAJIN3a

1. OOmas xapakTepucTUKa U KJIacCU(UKAIUSA CIEKTPaIbHbIX METOJ0B aHayn3a (M0 HpUpOJe
YacTHUI], B3aMMOJCHCTBYIOIIMX C H3IydeHHEM (aTOMHBIE, MOJEKYISpHBIC); XapakKTepy
nporiecca (abcopOLMOHHBIE, SMUCCHOHHBIE); THAMa30HY IEKTPOMArHUTHOTO H3IIyYCHHUS).

2. ATOMHBIE ¥ MOJICKYJISIPHBIE CIIEKTPbI, X IPOUCX0KICHHUE, BUJI K OCHOBHBIE XapaKTEPUCTHKH.

3. Cnexmpevr amomos. OCHOBHBIE W BO30YXKIECHHBIE COCTOSIHHSI AaTOMOB, XapaKTEPUCTHKH
COCTOSIHWH. DHEpreTHYecKHe Nepexo/bl, NpaBwia oTOOpa. BeposSTHOCTH 3IEKTPOHHBIX
MEPeX010B ¥ BpEMEHA KHU3HH BO30YKICHHBIX COCTOSTHUH.

4. XapaKTepHCTUKU CIEKTPAIBHBIX JIMHHWHA: TIOJOKEHWE B CIEKTPE, HWHTEHCHBHOCTb,
nosryrmupuHa. [TpuarHb yIupeHus CrieKTpaabHBIX JIHHUH.

5. Cnexmpvr Mmonekyn; HuX 0COOEHHOCTH. CXeMbl 3JEKTPOHHBIX YPOBHEW MOJIEKYJIbI.
DJNeKTpOHHBIE, KOJIeOaTeNbHbIE W BpamlaTelbHBIC CIEKTPHl MOJEKYI. 3aBUCHMOCTH BHJIA
CIIEKTpa OT arperaTHOTO COCTOSIHHS BEIIECTBA.

6. AOcopOIMOHHAs CIIEKTPOCKOTIHSL: CYITHOCTh H 0COOCHHOCTH HanboJiee paclpoCTpaHEHHBIX B
AHAIUTUYECKON MpakTUKEe MeToA0B. DOTOMETpUYECKHHA aHAJIN3. OCHOBHON 3aKOH
CBETOIOTJIONIEHHSI, ONTHYECKas IJIOTHOCTh, TPOITyCKaHUE, MOJSIpHBIA KO3 duiment
CBETOTOIJIOMIEHUS. AZTUTUBHOCTD CBETOTIOTJIOIIECHUS.

7. Ycnosus cobmoaenus 3akoHa byrepa-JlambOepra-bepa. ['maBHbIe TPUYUHBI OTKIOHEHHUST OT
OCHOBHOTO 3aKOHA CBETOIOTJIOMIECHHS (HHCTPYMEHTAIBHBIC B (PU3UKO-XUMUUYECKUE).

8. Kuaccudukamnus anmapartypbl ¢ TOYKH 3peHHs croco0a MoHoxpomaTu3anuu ((poTtomeTrpsl,
cneKTpooTOMETphI). BhIOOp ONTHUMaNBHBIX YCIOBUM (POTOMETPUUYECKOTO OMPEICICHUSI.
CriocoOsl onpeienieHus] KOHIIEHTPAIMK BEIIecTBa B IPAKTUKE (POTOMETPUUECKUX U3MEPECHUIA:
METO/1 rpalyupoBaHHOTO rpaduka, MeTo]1 100aBoK. JIOCTOMHCTBA U HEJOCTATKH KaXI0TO U3
Hux. PacueTsl B (hoTOMETpHUECKOM aHATN3E.

9. Ompenenenue Menu MeToaoM nuddepeHnraIbHON (HOTOMETPHH.

JlroMuHecHeHTHBIN aHAJIN3

1. KakoBa npuposa JTFOMUHECIIEHTHOT'O U3JTy4eHUs?

2. YeMm 00BsICHIETCS CMEIIEHNE MAKCHMYyMa CIIEKTpa JIIOMUHECLIEHIIMH B 001aCTh OOJIBIINX
JUIMH BOJIH 10 CPABHEHUIO CO CIIEKTPOM HOTJIOLICHUSA?

3. Ha yem ocHOBaH KaueCTBEHHBIH JIIOMUHECLIEHTHBIH aHanu3? Kak mpoBOsST KaueCTBEHHbIE
OTIPEAEIIEHUS METOJOM JIIOMUHECIICHIINN?

4. OT 4ero 3aBMCUT HHTEHCUBHOCTD JTJFOMUHECIIEHTHOT O U3ny4yeHua? Kak oHa cBsA3aHa ¢
KOHLIEHTpauuen?

S. OHepreTU4ecKuil U KBAaHTOBBIN BBIXO/IbI JFOMUHECLICHIINH.

6. JlocTOMHCTBA U HEAOCTATKA METOA.

Peppakromerpus

1. [Toxa3zaTens npenomieHus, OT KakuxX (PakKTOpPOB OH 3aBUCHUT?

2. UYTo Ha3BIBAETCS YIIIOM IIOJIHOTO BHYTPEHHETO OTPAYKEHUs?

3. Kak u3meHseTcs yroja nojgHoro BHYTPEHHETO OTPa)kE€HUs ¢ U3MEHEHUEM [T0Ka3aTess

IIpeIOMIIEHUA?



4. [onspuzanus u pedppakuus. Metoas! onpeneneHus. Kak paccaurats MOJISPHYIO U
yaenbHyto pedpakuuu? [IpaBuno ajiuTHBHOCTH.

o. Ornpezenenre CTpOSHUs BELIECTBA M0 MOKA3aTEeI0 MPEIOMICHHS KUIKOCTH.
6. Tumns! peppakropos. [Ipuniun paboTel pedpakTOMETPOB.
1. Ob6nactn mpuMeHeHus: pepaKTOMETPUIECKOTO METO1a.

IHoTeHuMOMeTPpUYECKHI aHAJIN3

1. [IpyurHa BO3HMKHOBEHHS PAa3HOCTH IMOTCHIIMAJIOB MEXKIY METalIOM H PacTBOPOM
ero coyii. PaBHOBECHBIN 3J1€KTPOAHBINA TOTEHIUAI.

2. MatemaTnueckoe BBIpKEHUE 3aBUCUMOCTH BEITMIMHBI AIIEKTPOIHOTO TIO TEHIIHAJIa
oT KOHIICHTPAITUU OTIpEeJIeNIIEMBIX HOHOB B pacTBope (ypaBHEHHE
Hepucra).

3. CrangapTHBIN 1EKTPOAHBIN MOTEHIHA U €T0 HU3MEpEHUE.

4. CyIIHOCTh TOTEHIIMOMETPHUUECKOIO METO/1a aHAIIN3a,

5. 00J1aCTh €ro MPUMEHEHHUs, TOCTOMHCTBA U HEJIOCTATKHU.

6. TOYHOCTH M YyBCTBUTEIIBHOCTH METO/IA.

7. TpeOoBaHWs K WHAWKATOPHOMY DJJIEKTPOAYy ¥ DIIEKTPOJY CpPaBHEHHUS. THITBI
WH/INKATOPHBIX JIEKTPOIOB. DIEKTPOIBI CPaBHEHHsI. XIIOPCEPEOPSIHBII AIEKTPO/I.

8. OT KOHIIEHTpAIlMX KaKUX HOHOB 3aBUCUT TTOTEHITHAI XJIOPCEPEOPSHOTO AIMEKTPO/IA.
Hanumure ypaBHenue Hepncra mis ximopcepeOpssHOTO IeKTpoaa.

9. Meranmndyeckne ¥ MeMOpaHHBIE WHIAMKATOPHBIC AIIEKTPOABL.  DIEKTPOJIBI
MIEpPBOTO U BTOPOTO poja.

10. CTEeKIIHHBIN 3JIEKTPOJ, €ro YCTPOMCTBO, JOCTOMHCTBA M HEAOCTAaTKHU. JIEKTPOIHAsSA
peaxuusi.

11. OObsicHUTE XapakTep KPUBOW TUTPOBAHUS TPH TUTPOBAHWUU KapOOHaTa HATPUS
pPacTBOPOM COJITHOM KUCIIOTHI.

12. WurterpanpHas u auddepeHnnanbHas KpUBbIC TUTPOBAHUS TIPH TUTPOBAHHUH
KapOoHaTa HaTPUs COJITHOM KHCIOTOM.

13. TpebGoBanust K  peakuusM, HUCHOJIb3YEMbIM B MOTEHIIUOMETPUYECKOM
TUTPOBAHUHU.

14. OTnuuue NpsAMoil MOTEHIIMOMETPUH OT MNOTEHIIMOMETPUYECKOTO TUTPOBAHUA.

15. Omnpenenenre KOHEYHON TOUKH TUTPOBAHUS (?KBUBAJICHTHOTO 00bEMa).

16. OO6paTumbie U HEOOPATUMBIE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CUCTEMBI.

17. Hanummwmre ypaBHeHue HepHCTa A1 OKHUCIUTENHHO- BOCCTaHOBUTEIHHOTO

3JIEKTPO/Ia, HA KOTOPOM IIPOTEKAET PEaKIIMs:
a) Fe** -1e=Fe*

6) Crz0*+6e=2Cr* +7H;0.
18. OnpeneneHue 1meJI04YHOCTH BOIBI.
19. Onpenenenne xpoma.

BouabsTamMnepoMerpu4ecKkuii aHAJIN3

1. Bonsramnepomerpus. CyliHOCTE METO1a, ONIPEIEICHHUE.

2. KakoBbI XxapakTepHble 0COOCHHOCTH SIUEHKH ISl BOJIBTAMIIEPOMETPHUUECKIX U3MEPEHUN U
YeM OHM OOYCIIOBJICHBI.

3. Knaccuueckas nomsiporpadus. CyliHOCTb €€, 3JIeKTPOIbl. Y CTPOWCTBO, TOCTOMHCTBA U

HCEAOCTATKU PTYTHOTO Kalmaromero MUKPOIJICKTPOAa.



4. VYcnoBust peructpauuu moJsisiporpamMMm. Ha 4To pacxomyercss BHEIIHEE HampsbKEeHUE,
HaylaraeMoe Ha nossgporpadudeckyro sueiiky? UnanddepeHTHbIN 21eKTPOIUT, €ro poiib. 3aueM
HYXHO yJIalsiTh U3 pacCTBOPa PaCTBOPEHHBIN KHCIOPO/] IIEPE]] PerucTpaiei noasporpaMmmbl?

5. BonbramnepHas KpuBas, €€ XapaKTepUCTHKH (KOHICHCATOPHBIA TOK, MOTEHIIHA
BBIJICJICHUS, TpeaenbHblil  Tok). IlpM Kakux yCIOBHSIX TpEACNbHBIA TOK  SBISETCS
maddysznonasm? [Touemy Benmnunna E1/2 Xapakrepu3yeT npupoay Aenoispuzatopa?

6. 3aBucUMOCTh AUPPY3HOHHOTO TOKA OT KOHIICHTPAIMHU JICMOJIIPU3aTOpa: ypaBHEHHE
WnbkoBuya.  M300pa3uTe KpUBBIE 3aBUCHMOCTH BEIWYMHBI JIU(PPY3HOHHOTO TOKa OT
KOHIICHTPAIMU JICTIONIAPU3aTOpa M TMOKWKUTE Kak BbIOMpaercss pabouMii MOTEHLIWAN JUIs
aMIIEpPOMETPUIECKOTO THTPOBAHHUSL.

1. VYpaBuenue oOpatumoi mnossiporpadudeckoil BonHbl. Kakyro wuHOpMAIMo MOKHO
MOJIyYUTh U3 HEro?
8. KauectBeHHsbIl nossiporpapuueckuil ananu3. BiausiHue coctaBa (POHOBOTO 3JIEKTPOJIUTA

Ha BemuuuHy Ei12 . B Kakux cioydasx BO3MOXXHO OJHOBPEMEHHOE TMoJissporpaduueckoe
oTnpeziesieHue HECKOJIbKUX BeIlecTB?

9. KonunuecTBenHsli nosigsporpadguueckuil aHanus. MeTosl onpeaeneHuss KOHIEHTpauu (
IpagyupoBOYHOTO rpaduka, CTaHJapTOB, 100aBOK)

10. [Ipuemsl B mnossiporpaduu JUisl TMOBBILIEHUS YYBCTBUTEIBHOCTH U  pa3pelaronieit
CIOCOOHOCTH.

11. dopma U XapaKTePUCTUKHU KJIACCUYECKOU. ocHMUIorpaduyeckoil U mepeMeHHO -TOKOBOM
MOJISIPOTPaMM

12. Bonpramnepomerpus.  MHaukartopHbsle — 3nekTpoasl.  Bua  BosbTammeporpamm,
MOJIyYE€HHBIX Ha CTallHOHAPHOM M BpAIIAIOIIEMCs TBEPAbIX IEKTPOAAX.

13. HNuBepcuonnass  BosibTammepomerpusi. Ee cytb. Yem  00ycioBieHa  BBICOKas
4yBCTBUTEIBHOCTH MeTO1a?

14. AmpnepomerpuuecKkoe TUTPOBaHHE, HPUHIUI METOJA, OHJIEKTPOAbl. THIBI KPUBBIX
TUTpoBaHMA.  [IpemmymiecTBa  aMIEpOMETPUYECKOTO  TUTPOBaHMS — Iepel  MpsMOU
BOJIbTAMITEPOMETPHUEH.

Konaykromerpus

1. Teopernyeckne OCHOBBI METOJAA. DIEKTPONPOBOJHOCTh PACTBOPOB  (yHeNbHas,
SKBUBAJICHTHAs).

2. DneKkTpoHOpEeTHIECKUI U peslakcaliMOHHbIE AP (EKTHI.

3. [MokaxxuTe, MpHU KaKUX YCIOBHSAX YACIbHAS 3JICKTPOMPOBOJIHOCTh YUCICHHO paBHA CHIIC
TOKa, MPOXOIAILET0 Yepe3 CEeUeHHe PAcTBOPA IIOBEPXHOCTHIO 1 M2,

4, [Touemy u3MepeHust AIEKTPOTIPOBOTHOCTH PACTBOPOB AJIEKTPOIUTOB OOBIUHO MTPOBOJIAT C
WCIIOJIb30BAHUEM ITIEPEMEHHOTO TOKa?

5. [IpencraBpre TpadUuecKyrd 3aBUCHMOCTb YIEIBHON  3JICKTPOTPOBOJAHOCTH  OT

KOHIICHTpALUK JUIs C1a0bIX U JJIS1 CUJIbHBIX 3JIEKTpoIUTOB. [louemMy B 000uX cityyasix Ha KpUBBIX
Habro1aeTCst MaKCUMyM?

6. OT xakux (aKTOpOB 3aBHCUT yJeNbHas 3JIEKTPONPOBOJHOCTh pacTBopa? Kak Haiitu ee
BEJIMUYHUHY JUISI CMECH pacTBOPOB?
7. Kak 3aBUCHT SKBHMBAJEHTHAs AJIEKTPONPOBOJHOCTH OT pa30aBieHUs Ui CHIIBHBIX U

cnabpix  dnekTponuToB? B kakom  chmyyae  JOCTHraercss — NIpelelibHOE — 3HAYEHHe
anekTponpoBogHoCTU. [louemy?

8. B kakux ciaydasx NpUMEHSIOT METO bl NPSAMON KOHTYKTOMETPHH?

9. KongykroMerpuueckoe TUTpoBaHHE. Bua KpUBBIX KOHAYKTOMETPUYECKOTO TUTPOBAHUS.
ITpumepsr. OcoOEHHOCTH U IOCTOMHCTBA METO/IA.

10.  Kakue 3¢¢dexTsl BO3HMKAIOT B PAacTBOPE 3JIEKTPOJUTA IMOJ JIEHCTBUEM TOKa BBICOKOM

4acTOTHI?



11.  BbICOKOYACTOTHOE TUTpPOBaHUE. TUIIBI U3MEPUTENBHBIX AueeK. [lonspusaius MoeKy B
M0JIe BBICOKOM YacTOTHl (OpHEHTAUMOHHAsA W JAedOopMalMOHHAs). AKTUBHAS M pEaKTUBHAs
COCTABJISAIOLIUE 3JIEKTPOIIPOBOJHOCTH STUEUKHU. BO3MOKHOCTH M OrpaHUYEHUS METO/1a.

12. Omnpenenenue 6apus METOJIOM BBICOKOYACTOTHOTO TUTPOBAHHS TUTPOBAHUH.
KyJionomeTpus

1. B uem cymHOCTh KyJIOHOMETPUYECKOIO METO/1a aHaIn3a?

2. Kaxue 3akons! jiexat B ero ocHoBe? UTo xapakrepusyeT BbIxo 1o Toky? [louemy mpu
KYJIOHOMETpUYECKUX n3MepeHusix Heooxoaum 100% BbIX0 1O TOKY?

3. Kynonomerpus npsimasi 1 KOCBeHHasi (IIOTEHIIMOCTATUYECKasl U TaJIbBAHOCTATUYECKAs).

4. [ToTenmmocTtatuueckas KynoHomeTpus. BpiOop BennunHbl noteHuuana. OnpeneneHue
BpeMeHH 3J1eKTposn3a. CrocoObl onpeaeneHus KOJIU4eCTBA ANEKTPUIECTBa.

o. Kynonomerpuueckoe TUTpoBaHHe. ['€eHEpaTOPHBIA 3EKTPOA. DJIEKTPOreHEPUPOBAHHBIN

TUTpaHT. BcrnomoratenbHplii peareHT.  OcCOOEHHOCTH KyJOHOMETPHUYECKOTO THUTPOBAHMUS,
JNOCTOMHCTBA U HEJOCTATKU METOJIA.

CraTucrudeckasi 00padoTka pe3yjibTaTOB AHAJIU3A

1. [IpuBeauTe kmaccUpUKALUIO MOTPEIIHOCTEN U3MEPEHHS IO CIIOCO0Y MX BBIPaXKEHHUS.

2. [TpuBeauTe KIIACCHU(PUKAIIUIO TOTPEITHOCTEH 10 XapaKTepy BBI3BIBAIONTUX WX MPUIHH.

3. Kak 3aBucut oTHOCHTEIBHAS TOTPEIIHOCTD U3MEPEHUS 00beMa Mo GIOpPEeTKE OT BETNYHHbI
n3mepsiemoro oorema?

4. Kak 3aBucUT OTHOCHTEBHAS MOTPEUTHOCTH B3BEIIMBAHUS HA AaHAIMTUYECKUX BEcax OT
BEJINYMHBI HABECKU?

5. UTto Takoe cpeaHee apuPpMeTHISCKOE 3HAUYCHUE NU3MEPSIEMON BETHIUHBI?

6. Kakumu npuyrmHaMu BBI3BaHBI CHCTEMAaTHYECKHe, CITy4aiiHbIe U IpyOble MOTpemHoCcT?
7. UTto Takoe npaBUIbLHOCTh U BOCIIPOU3BOUMOCTD SKCIIEPUMEHTATbHBIX TAaHHBIX?

8. Kakumu cioco6aMu MOKHO YMEHBIIUTH CUCTEMATUUECKYIO IOTPEIIHOCTh: TUTPOBAHUS,
B3BEIIMBAHUS, OCAXKJICHUS U IPOMBIBAHUS 0CAJIKOB, KATMOPOBAaHUS MEPHOI MOCYIbI?

9. Kakumu craTucTH4ecKMMH XapaKTepUCTUKAMU OTIpeieisieTcsl caydyaiiHas MOrpelHoCTb?
10.  Yro Takoe cTaHAAPTHOE OTKJIIOHEHHUE OT/IEIHHOIO U3MEPEHUS?

11. Kax mons3ysice Q — kpuTeprem, MOXXHO OOHAPYKHUTh IPYObIe MOTPEITHOCTH?

12.  Yro npexncraBisoT coboil cTangapTHRIE 00pa3Lbl U JUIS YETO UX UCTIOJIb3YIOT?

. Ilpumepwr pacuemnuix 3a0anuit
Ananumuyeckasn xumusl

1. Kakyro HaBecKy aHaIM3UPYEeMOTO BEIIeCTBa - coJiu Mopa - ¢ MaccoBOit goei
(NH4)2S04FeS04-6H20  pagHoii 0,9 He0OX0AUMO B35Th [UIsl IPABUMETPUYECKOTO aHAIHM3a YTOOBI
Macca BecoBoit ¢popmsal ocasika Fe,03 6bu1a paBHa 0,150 T ?

2. Beruncnute Maccy GpochopHOM KUCIOThI, HAaXOAAIIEHCS B pacTBOPE, €CIIM HAa THTPOBAHUE 3TOTO
pacTBOpa 0 MPHUBEAECHHOMY HI)KE ypaBHEeHHIO peakuuu nouwio 20,00 mn 0,1 M pactBopa
TUAPOKCUAA HATPHSL.

HsPOs + NaOH = NaHPOs; +H20
3. Beruucnute pH pactBopa, nosyuensoro npu gobasienuu k- 20 mi 0,05 H pactBopa NaOH

15 M1 0,06 H pactBopa HCI.



4. Mpuubsk (111) Bctpeuaercst B npupoje B Buae MuHepana knayaerura. Ha turposanue 0,210 r
MuHepana u3pacxogosano 29,3 mn  0,052u  pactBopa |, . Paccuuraiite MaccoByro 107110

As,O; B o6paste.

5. locrpoiite kpusyto TutpoBanus 0,1 H pactBopa ykcycnoi kucnotsl 0,1H pactBopom
rupokcuaa Hatpust. Kak BeIOpaTh moaxoaamuii uHauKaTop?

Duzuxo-xumuyeckue mMemoovl AaHaau3a

6. BeruncanTh NOTEeHIMA HHIUKATOPHOTO METAJUINYECKOTO AIEKTPOIa OTHOCUTEINIBHO AJIEKTPOIa
CPaBHEHHSI, UMEIOLIETO MOTEHIIHAT  (5.cp., O€3 yUETa U C yUETOM MOHHOW CHIIBI pacTBOPA MPH
CIIELYIOIUX YCIOBHAX

Onextpon | O6bem PacTBOpEeHHOE BEWIECTBO, €TI0 | t °C OnexTpo Po.cp., B
]
AIIEKTPOJINTA, | Macca FITH KOJMYECTBO CpaBHEHUS
eM®
Pd 100 FeSO, —0,01 monb — 2k 22 Kamomensuerii | 0,337
0,1H KC1
Fe,(SO,), —0,3 ( )

7. Boruncnuth PH pacTBopa M KOHIEHTPALMIO HOHOB BOAOPOJa, €CJIH MOTEHIMA BOJIOPOJHOTO
AJIEKTPOJIa OTHOCUTEJILHO HACBIIIIEHHOTO KaoMeapHoro 3ekrpoaa (¢= 0,438 B) cocraBmi 0,315
B.

8. PactBop BemectBa FeCls tutpyror pactBopom KF. CocraBbTe ypaBHECHHE XUMHUYECKOM
PEaKIMU U, TOJIb3YSICh 3HAYCHUSIMHU TIOJIBI)KHOCTEH MOHOB (Tab1. 6), ONpenesnTe BUI KPUBOH
KOHJIYKTOMETPUYECKOTO TUTPOBAHHSL.

9. Jlns1 onpeneneHus HoU1-HOHOB MCTIOIb30BAIA KYJIOHOMETPUICCKUN METO, TUTPYS
MOJU]I-UOHBI IEPMaHTraHAT-HOHAMH, KOTOPBIE AJIEKTPOTEHEPUPYIOTCS B aHOTHOM MPOCTPAHCTBE B
CEepHOKHUCION cpezie. TOUKy SKBUBAJIGHTHOCTH YCTAaHOBUWIIM NOTEHIMOMETpUUeckn. CocTaBbTe
ypaBHEHHUE peakuuu rnpu TuTpoBanuu. [lonydyens! cneayromue nauuele, Mr : 6,45; 6,48; 6,42;
6,53; 6,50. Ouenure Hanuymue rpyObIX morpemHoctei no Q - kpureputo. Beruncnure
CTaHJAPTHOE OTKJIOHEHHE CPEHEr0 Pe3yJibTara U JOBEPUTENIbHbBIN HHTEpBaI pu 95 %
BeposTHOCTH. KakoBa ToUHOCTH omnpenenenusi? CKOJIbKO 3HaYaIUX MUQP ClenyeT yka3aTh B
pesynbrare?

10 Onpenenuts KOHIEHTpaIHO HOHOB MNO4 B pacTBOpE (T/71), €CIIM MIPH aMIIEPOMETPHUECKOM
tutpoBanuu 10,0 Mi1 pactBopoM coiu Mopa (Fe®*) ¢ Tutpom no skenesy paBabiM 0,00279 r/min
npu E=+1,15 B nonyunnu cneayroniue pe3ynbTarhl:

V conu Mopa, M 0 0,5 1,0 15 2,0 25 3,0 4.0

Id, MxA 9,0 10,0 |150 |18 20 40 60 90




Hamnucars ypaBHEHHs XUMHUYECKON U AIIEKTPOXUMHUYECKOU PEaKIIMiA.

11. IIpu nonsporpadgupoBaHuM CTaHAAPTHBHIX pacTBOpoB cBuHIA (I]) momy4unnu cnenyromue

pe3ynbTaThl:
C(Pb)*10°, /mn | 0,50 1,00 1,50 2,00 2,50
h, MM 4,0 8,0 12,0 16,0 20,0

12. HaBecky amroMuHHEBOTO criaBa maccoid 2,5000 T pacTBopwiH, pacTBop pazdasmiu 10 50,0
Mi1. BeicoTa mossiporpaduueckoii BOJHBI CBUHIIA B TIOJTYYEHHOM PacTBOPE OKas3aiach paBHO# 6,0
MM. Berauciauts maccoByro 10110 (%) CBUHIIA B aIFOMHUHUEBOM CILJIaBE.

13. Berauciauts MOJISIPHBIN KOS GUIMESHT TOTJIONICHNS ME/IN, €CITH ONTUYECKask IUIOTHOCTD
pactBopa, coaepsxkaiiero 0,48 mr meau B 500 M1, ipu TOJIIKUHE CI0S KIOBETHI 2 cM paBHa 0,14.

14. JIns onpenenenus xene3a B IPOMbIIIEHHON Bojie u3 200 M1 BObI NOCIE YIapuBaHUS U
00paboTKH 0-PpeHaHTPOTUHOM OBLIO0 Mmoy4eHo 50 M1 okparieHHOro pactBopa. OnTHdeckas
IJIOTHOCTB 3TOTO pacTBOPA MPH TOJIIMHE KIOBETHI 2 CM OKa3zainachk paBHou 0,92. Onpenenutsb
coJiepaHue xkene3a (B Mr/ir), €Clii MOJISIPHBIA KOA()(PHUITUEHT TOTIIOMIEHHSI 5TOTO OKPAIIEHHOTO
coenuHenus paseH 1100.

15. Beranciauts MOJISIpHYIO pedpakiuio yetbipexxiopucroro yriepoaa CCls, ecnu mokasaresb
npenomiienus N = 1,4603, a miotHOCTH p = 1,604. CpaBHUTE HalICHHYIO pedpakiuio ¢
BBIYHMCIICHHON MO TaOJWYHBIM 3HAYEHHUSM aTOMHBIX pedpaKiuil.

IIpumepsbl pemenust 3aaa4
AmomHo-abcopboyuonnslii ananus

3aoaua. Ilpu onpeaeneHnn MapraHiia B CIijiaBe MeTo10M 100aBoK HaBecky maccoit 0,5000r
pactBopuiu u pazdasmiu pactsop 10 200,0 mi. OtoOpaiiu 4eTbipe 0IMHAKOBBIE MOPLIUU
pacTBopa M K Kax 01 Mopiuu 100aBUIN TaKHUE e MOPIHH CTAaHAAPTHBIX PACTBOPOB MapraHiia,
coaepxantux 0; 2; 4; 6 MKI/MJI MapraHia.

Ha atomHoO - abcopOuroHHOM CIEKTPOPOTOMETPE U3MEPHUIIN
ONTHYECKYIO IUIOTHOCTD VISl AHATTMTUYECKOM JTUHUM 279,48
HM, pachblIsisg pacTBOPHI B IIJIAMEHU alleTUIEH-BO3IYX.
[Tonyunnu 3HaueHUsE ONTUYECKOH MIIOTHOCTH
cootBercTBeHHO 0,225; 0,340; 0,455; 0,570. Berunciaute
MacCOBYIO JOJI0 Maprauiia B cruiase (%).
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' Pewenue. IlpuHrMaeM KOHIICHTPALMIO UCCIIETYEMOTO

pactBopa 3a Cx. Torzia KOHIIEHTPAIIMK U3MEPSIEMBIX PACTBOPOB COCTABIISIOT Cx/2; (cx/2)+1,;
(cx/2)+2; (cx/2)+3 mxr/mit. Ha ocu abcrpice mpou3BOJILHO BEIOUPAEM TOUKY Cx/2 M OTKJIIbIBAEM



oT Hee TOUuKH: (cx/2)+1; (cx/2)+2; (cx/2)+3 . [l noCTpoCeHHS IPaynpOBOYHOTO rpaduka Ha OCH
OpJAMHAT OTKJIAJbIBAEM COOTBETCTBYIOIINE TOUYKAM 3HAYEHHUS ONITHIECKON TUIOTHOCTH A.

C‘-II/ITaeM, 4YTO 3aBUCUMOCTH A—C J'II/IHef/'IHa, HaX0oauM II0JIOKECHHUEC TOYKHU Ha HpSIMOfI
pu A=0, SKCTparoupys MOCTPOCHHYIO MO YETHIPEM TOYKAM MPAMYIO 10 TEPECEUCHHS C OChIO
abcrucce, Kak 3To MoKa3aHo Ha pucyHke. JlmnHa orpe3ka 0—cyx/2 COOTBETCTBYET ¢x/2=2,0 MKI/MIL.
CnegoBarensHo, cx=4,0 MKI/MIL.

Brramcnsem MaccoByro 0o (%) Mn B crimase: [ (Mn)=(4,0 - 200,0 - 10 -100%) /0,5 =
0,16% Mn.

Omeem: Conepxxanrie Mn B crimase 0,16%.

" Xpomamoepaghus"

3aoaua 1. Onpenenuts MaccoByro 1010 (%) KOMITOHEHTOB T'a30BO¥ CMECH IO CJIETYFOIIHM

JTAHHBIM:

Komnonent:  IIponan byran [lenTan [{ukorexcan
S, Mm? 175 203 182 35

K 0,68 0,68 0,69 0,85

Pewenue: PacueTsl mpoBOAMM M0 METOAY BHYTPEHHEH HOPMAJIU3alMHU, COTJIACHO KOTOPOMY:

®i =Si ki/> Si ki-100% ,

I ®j — MaccoBasi JI0JIsI I-r0 KOMIIOHEHTA B CMecH, %; Sj — IUI0IIaab M1Ka i-ro KOMIIOHEHTa; Kj —
MOTIPaBOYHBIN KOAPPHUIUEHT, ONPEAEIsIEMbIi UyBCTBUTEIILHOCTBIO AETEKTOPa
K I-My KOMIIOHEHTY.

Haiinem npuBeeHHYI0 CyMMapHYIO IJIOLIA/Ib TUKOB:

> Si ki =175-0,68 + 203 - 0,68 + 182-0,69 + 350,85 = 412 4.

Orcrona maccoBas nous (%) mponana paBHa

o(nporrana) = (175 - 0,68 / 412,4) - 100% = 28,6%.

Omeem: MaccoBas o nponana 28,6%.



AHaJIOTUYHO HAXOAUM MaccoBbie 107U ® (%) OCTaIbHBIX KOMIIOHEHTOB CMECH
o(0yrana) = 33,46%, o(nentana) = 30,46%, o(uukiorekcana) = 7,22%.

[Tpu BBIMOJIHEHNH aHAJIM3A TI0 MEeTOAY BHYTPEHHEr0 CTaHAapTa pacueT MPOBOIAT MO
dbopmyie

(Di:(Si'ki)/(SCT' kCT)Rloo%)

rac SCT — IJIo1Iadb IMrMKa BEUICCTBA, BBEACHHOT'O B KAUCCTBC BHYTPCHHCET'O CTaHAAPTA, kc-r — €Tro
ONPaBOYHbIN K03(pPuLIMEeHT; R — OTHOLIEHHE MacChl BHYTPEHHET O CTaHAapTa K Macce
aHATM3UPYEMOM MPOOHI.

3aoaua 2. PeakIMOHHYIO Maccy MOCjie HUTPOBAHUS TOJy0JIa MPOAHATM3UPOBAIIM METOJOM
ra30KUKOCTHOM XpoMaTorpaguu ¢ MpUMEHEHUEM ITHIIOEH30J1a B KaUeCTBE BHYTPEHHETO
cragaapra. OnpenenuTs MPOIEHT HEMPOPearnpoBaBIIETO TOIYOJIA IO CIIeTYIOIINM
OKCIICPUMCHTAJIbHBIM JJAHHBIM:

B3sTo Tosryona, T 12,7500
Bueceno »tmiben3ona, 1,2530
Sronyona, MM2 307
Kromyona 1,01
SomGemsona, MM 352
KornGensona 1,02

Pewenue: Pacuer npoBOJAT 110 METOly BHYTPEHHET O CTaHAAPTa, UCHOJIb3Ysl (popmyiy:
®i = (Siki)/(Ser ker) R -100%,

[ToxcTaBisieM 1aHHbBIE 331244 B ATy (hopMyiy:

oi = (307 -1,01) / (352 1,02 ) - (1,2530/12,75) - 100 = 8,49%

Omeem: 8,49%.

C InpuMEpaM BbITIOJIHCHUA PACUYCTHBIX 3a):[aHI/II71 MOXHO O3HAKOMMTBCA IIO y‘le6HBIM

OCOOUSIM:

1. Anamutnueckas xumus. KonmdecTBeHHBbIE METO/IbI XMMHUYECKOTO aHaiM3a: yyed. mocobue /
C.A Kpsosa, 3.1. Koctuna, 1.B. Ilonypko. Maruurtoropck: M3a-Bo Marauroropck. roc.

TexH. yH-Ta uM. ['.1. HocoBa, 2017. 128 ¢

Anamutrueckast Xxumusi. KonmdyecTBeHHbIE METO/IbI XUMUYECKOTO aHaju3a [ DJICKTPOHHBIN
pecypc] : yuebnoe nocodue / C. A. Kpsuiosa, 3. U. Koctuna, U. B. ITonypko ; MI'TV. - [2-¢

U31., IOAroT. 1o ned. usA. 2017 r.]. - Marauroropek : MI'TY, 2018. - 1 anekTpoH. onT. 1UCK

(CD-ROM). - Pexxum nocryma:

https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1

514287/3472.pdf&view=true. - MakpooOBbeKT.



2.

wCooNoU~wWNPE

KucnoTHo - ocHOBHOE THTpOBaHHME B BOAHBIX pacTtBopax [Tekcr]: yueb.mocobue/ C.A.
KpeutoBa, 3.1. Kocrtuna, U.B. Ilonypko - Marnutoropck: M3n-Bo Marnuroropck.
roc.texH.yH-ta uM.I.W. HocoBa, 2015.- 65 c. - ISBN 978-5-9967-0666-2.
KucnoTHO-0CHOBHOE TUTPOBAHUE B BOJHBIX PACTBOPAX [DIEKTPOHHBIN pecypc] : yueOHOe
nocobue / C. A. Kpsutosa, 3. 1. Koctuna, U. B. Tlonypko ; MI'TVY. - [2-e u3a., moarot. mo
ned. u3a. 2015 r.]. - Maruutoropck : MI'TY, 2017. - 1 anekrpos. onT. auck (CD-ROM). -
Pexxum nocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1
133271/2849.pdf&view=true. - MakpooOBEKT.

Turpumerpuueckue METOIBI aHanmm3a: OKHCJIMTEIIFHO-BOCCTAHOBUTEIILHOE "
KOMILJIEKCOHOMETpHUUYecKoe TuTpoBanue: yue0. nocodue / 3.11. Koctuna, Kpsinosa C.A., 1.B.
[Tonypxo. Maraurtoropck: U3n-Bo Marauroropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2016.
-63 c.

TutrpumeTpryecKrie METO bl aHAJIN3a: OKUCIUTEIEHO-BOCCTAHOBUTEIHHOE U
KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE [ DIEKTPOHHBIHN pecypce] : yuebHoe nocodue / 3. U.
Koctuna, C. A. Kpsiiosa, U. B. TTouypko ; MI'TYV. - [2-¢ u3a., noaror. mo mey. uza. 2016 r.].
- Maruutoropck : MI'TV, 2017. - 1 snektpown. ont. auck (CD-ROM). - Pesxum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3227.pdf&show=dcatalogues/1/1
136894/3227 .pdf&view=true. - MakpooOBEKT.

[IpakTueckoe pyKOBOACTBO MO aHAIUTHYeCKOW XxuMuM. KauecTBeHHbIM aHanmu3 [Tekcr]:
yue6.mocobue (rpud YMO mo 06pa3oBaHKIO B 00JACTH XUM. TEXHOJOTHH U OHOTEXHOJIOTHH )/
C.A. KpoinoBa, 3.1. Kocrtuna, 1.B. Tlonypko - Maruuroropck: M3n-so Marnutoropck.
roc.texd.yH-ta uM.I".1. HocoBa, 2015.— 133 c. ISBN 978-5-9967-0680-8

[IpakTyeckoe pykoBOACTBO MO aHATUTUYECKON XuMuU. KauecTBeHHBIN aHAIU3
[DnexTponHsbIii pecypce] : yauebroe nmocoodue / C. A. Kprutosa, 3. U. Koctuna, U. B. [Tonypko ;
MI'TYVY. - Marautoropck : MI'TVY, 2016. - 1 snektpon. onrt. auck (CD-ROM). - Pexxum
JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=27.pdf&show=dcatalogues/1/113
0050/27.pdf&view=true. - MakpooOBEKT.

[IpakTHyeckoe PYKOBOJCTBO MO (PU3HKO-XMMUYECKAM METOJIaM aHalin3a [DJICKTPOHHBIN
pecypce] : yuebnoe nocobue / C. A. Kpsinosa, 3. U. Kocruna, U. B. Ilonypko ; MI'TY. -
Maruutoropck : MI'TY, 2014. - 1 snekrpon. ont. auck (CD-ROM). - Pexum mocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/112
3854/29.pdf&view=true. - MakpooOBeKT.

[Tpumepnblie Tembl pedepaTtoB

Hcropus pa3BUTHS aHATUTHYECKON XUMHUH.

AHanuTHUecKas CIIy’k0a Kak cucTeMa

Turel peakiyii, HCIOJIb3YEMBIX B aHATUTHYECKON XUMUH

Merto161 OOHAPYKEHHUS M pa3/ielieHHs B aHATUTHUECKON XUMUHU
Mertozp! mpoGooTOOpa.

AHaIUTHYECKHI KOHTPOJIb CHIPBSl U MaTEePUAIOB Ha TIPEATIPUSTHIX
[TpoOneMbl aHaNM3a TPOU3BOJACTBEHHBIX CTOYHBIX BOJI.

[TpoOnemMsbl aHanM3a MPOU3BOICTBEHHBIX T'a3000pa3HBIX BHIOPOCOB.
AHaIUTHYECKHI KOHTPOJIb METAILTYPTUYECKOTO ChIPbS



10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24,
25.
26.
27.

28.
29.

AHaTUTHYECKUI KOHTPOJIb AKOJIOTHYECKUX 0OBEKTOB

IlyT coBepIIEHCTBOBAHUS AHATMTUYECKOTO KOHTPOJIS METAJUIYPIrU4eCKOTO IPOU3BOJACTBA
PasgeneHne M KOHLUEHTPUPOBAHME HA OCHOBE IIPOLIECCOB XMMHUYECKOTO OCAXKIACHUSA M
COOCAK/ICHUS

KosnmonaHble CUCTEMBI M UX UCIIOJIB30BAaHUE B XUMUYECKOM aHAJIU3E

TepmorpaBuMeTpus Kak METOJI XMMHUYECKOIO aHAJIM3a U METOJ UCCIIEJOBAHUS BEILIECTB.
WHaukaTopbl KUCIOTHO-OCHOBHOTO TUTPOBAHUSL.

WNHaukaTopbl KOMIIJIEKCOHOMETPUUECKOTO TUTPOBAHMSL.
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE HHUKATOPBIL.

AJIcopOLIMOHHBIE UHANKATOPHI.

XUMUYECKUE METObl B AHAIN3E 0OBEKTOB OKPY)KAIOIIEH CPEJIbI.

MeTtposiornueckue OCHOBBI aHAIMTUYECKON XUMUHN

DNeKTpOXUMHYECKHEe METOJbl aHaiu3a, ux kinaccudukauus IloTreHnnomerpuyeckuil
aHaIM3.

[ToTenmmomerpust. Teopernyeckue OCHOBBI MeToJa. OCHOBHBIE THUIIBI COBPEMEHHBIX
ITOTEHIIUOMETPOB.

DNEKTPOXUMHYECKUE METO/Ibl TUTPOBAHMUSL.

HNonomeTpus. D1eKTpoabl B HOHOMETPUH.

Kynonomerpruecknii aHaIA3 ¥ €T0 IPUMEHEHUS B DKOJIOTHYECKOM MOHUTOPHUHTE.
CriektpanbHble MeTOIbl aHamu3a .Hedenomerpus, Typounumerpust 1 GryopuMeTpHsl.
Tunel peakuuii U OpraHWYECKUE peareHThl B aOCOpPOLMOHHON crekTpodoToMepHu. 5.
CriekTpooTOMETPUYECKOE TUTPOBAHUE.

CnexTpanbHbIii SMUCCUOHHBIA METO/I.

KadectBeHHbIM aHaM3 XpoMaTorpadhuueCcKuM METOIOM.



[Tpunoxenue 2

OneHouHble cpeacrea AJisi MpoBEACHUSA l'lpOMC)KyTO‘lHOﬁ arrecranmmu

a) l'[.ﬂa}mpyeMble PE3yJdbTaThbl oﬁyqemm H OCHOYHLIC CPEACTBA NJISl IPOBCACHUSA l'[pOMe)KyTO‘-lHOﬁ aTreCralum:

CTpyKTypHBII
AJIEMEHT [1nanupyemsble pe3ynbTaThl 00ydeHUsI OneHouHbIE CpeIcTBA
KOMIIETSHITUH
OIlK-1 CHOCOOHOCTBIO M TOTOBHOCTHIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIIUIUIMH B MPO(ECCHOHATBHOM e TeIbHOCTH
3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX| c(hOpMyYIHpOBaTh 3aKOHBI COXPAHEHUS MACChl U SHEPTUU
TCLUIIINH
TEOpEeTHYECKHE OCHOBBI XMMHH Harnicath Gpopmyny MenneneeBa-Knaneiipona, 1ath K Hel OSICHEHUS
chopmynupoBats npuHIun Jle-1llaTenbe, 3aKkoH ASHCTBYIOMKUX Macc
YmMmeth WCIIOJb30BATh 3HAHUE CBOMCTB XUMHUYECKHX| IPEIJIOKHUTh METOJI aHAIN3a COACPHKAHUS KUCIIOThI B paCTBOPE
COCMHEHUN /i1 MPOBEACHUS XHUMHUYECKOTO
aHaIM3a IPEUIOKUTH METO OIIpeiesieHus xenesa (3) B pacTBope
XapaKTepU30BaTb CBOMCTBA COEIMHEHHM Ha
OCHOBE MX XUMHYECKOIl (hOPMYIIBI U CTpocHHUs; | MPEATOKHUTH METON OTIPE/IETICHUS KECTKOCTH BOJIbI M BBINOJTHUTE aHAITHS.
MPOBOJUTH TAOOPATOPHBIE UCTIHITAHHUS.
Bnaners METOJaMM  TEOPETHUYECKOro  HCCIeI0BaHMs, 1M0A00paTh HHAWKATOP sl KUCIOTHO - OCHOBHOTO METOJIa TUTPOBAHMS
METOJaMU UACHTU(DUKAITIH XUMUYECKHUX
BEIIECTB, KJIaCCUYECKUMU MeToaamMy| IIPOBECTH KAYCCTBCHHBIC PCAKIMH HA 06Hapy>KeHHe HOHOB XKCJIC3a (2) H KCIIC3a (3) B pacTBOpPC

XUMHUYCCKOI'O 1 (I)I/IBI/IKO- XUMHUYCCKOI'O aHaJIn3a.

IMOCTPOUTH KaJ'IPI6p0B0‘IHLII>i rpa(bmc 1 MPOBCCTU aHAJIN3 Ha COACPIKAHUC B PACTBOPEC MOHOB
MCIHU.




CrpyKTypHBII

SJIEMEHT [Inanupyembie pe3ylbTaThl 00YUCHHS OneHouHbBIE CpEACTBA
KOMIIETEHIINU
[1IK-10 CIIOCOOHOCTBIO MPOBOUTH AHAJIU3 CHIPhS, MATEPHATIOB U TOTOBOM MPOIYKIINH, OCYIIECTBIIATH OLIEHKY Pe3yJbTaTOB aHAIN3a
3HaTh — OcHoBuble  ompenencuns u  nonsTus | KauecTBennbnid anams. [IpeaMeT v METOIbI KAUECTBEHHOTO aHaIM3a. AHAIUTHYECKHE

Knaccuukanu ~ METOJOB  aHajgW3a B

QHATUTUYECKON XUMHUM;

QHATUTUYECKON XUMHUM;

CYIIHOCTb METOJIOB aHAJIN34;
TEOPETUYECKHE OCHOBBI U  MPUHIIUIIBI
XUMHUYECKUX U (DU3MKO-XUMHUYECKHX
METO/IOB aHaJIn3a

YCTPOMCTBO M MPHUHLUIBI  pabOTHI
WCIOJIb3YeMbIX B aHAJM3ax ammaparypsl U
000pyI0BaHHUS;

METOJbl  CTAaTUCTUYECKOH  00paboTku
Pe3yNbTaTOB U3MEPEHUN

peakuu 1 uX TUTHL. JIpoOHBIN U CHCTEMaTHYECKUI KaueCTBCHHBIN aHAJIHU3.

I'paBumerpuueckuii Meroa. CyniHOCTh TPaBUMETPUYECKOTO aHanu3a. Onepanny B
IPaBUMETPUYECKOM aHAIIN3E.

Ocaxmaemas u rpaBuMeTpudeckas Gopmbl. TpeboBanus Kk HUM. [ paBuMeTpruueckuii paxTop.

st gero mpuMeHsitoTes MydenbHbie ieun? YTo 03HaYaeT BRIPAKEHUE: KITPOKATUTH JI0
IMOCTOSIHHOM MaccChI»?

Turpumerpuueckue meroabl. Cymuocts. Knaccuduxanus. TpeGoBaHuUS K peakiysM B
TUTPUMETPUH.

CriocoObl 1 MCTOAbI TUTPOBAHMA. Crioco6 IMUIICTUPOBAHUA U OTACIIbHBIX HABCCOK. HpHMOG
TUTPOBAHUC. Kocsennoe TUTPOBAHUC: 3aMCECTUTCIIbHOC, O6p€lTHO€.

CTaH)IapTHBIe " CTaHAAPTHU30BAHHLIC pACTBOPLI.

KpI/IBLIe TUTPOBAHMUAL. Ckadok TUTPOBAHUA. Touxka 3KBHBaJICHTHOCTH 1 TOYKa KOHIIA
TUTPOBAHUS. Cnoco0Ob1 YCTaHOBJICHUA KOHEYHOH TOYKH TUTPOBAaHUA.

KuciaorHo-ocHoBHOE TUTPOBAHHUE. TI/ITpOBaHI/IC CUJILHOM KHCJIOTBI (OCHOBaHI/Iﬂ) CHJIBHBIM




CrpyKTypHBII
AJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUsI OneHouHbIE CpeICTBA
KOMIIETEHIIUH

OCHOBaHUeEM (KkucioToit). Bua kpuBoit TutpoBanus. PacueT ckaukoB TuTpoBanus. 3Hadenust pH
B TOUKE SKBHBAJIEHTHOCTH.

TutpoBanue cnaboro 0CHoBaHUs (KUCIOTHI) CUIIBHOM KMCIIOTOM (OCHOBaHHEM). Buj kpuBoit
TUTpOBaHUA. Pacuer ckaukoB TUTpoBaHUsA. 3HaUYeHUs pH B TOUKe SKBUBAJIE€HTHOCTH.

Bo160op nnaukaTopoB. MIHIMKaTopHbIE TOTPENTHOCTH KUCIOTHO-OCHOBHOTO TUTPOBAHUSL. .

TutrpoBaHNEe MHOTOKUCIOTHBIX OCHOBaHUI 1 MHOTOOCHOBHBIX KUCIIOT. OTpe/iesieHne Coipl B
pacTBope.

OKHCINTENbHO-BOCCTAHOBUTEIbHOE TUTPOBaHUe. OKHUCINUTEIbHO-BOCCTAHOBUTEIbHBIH
MOTEHIIHaJ, €r0 3aBUCUMOCTh OT IPUPO/Ibl OKUCIUTENS U BOCCTAHOBUTEIS, TEMIIEPATYPHI,
KHUCJIOTHOCTH cpenbl. YpaBHeHue HepHcTa.

Onpenenenye HapaBJICHUS PEaKIMi  OKUCIIEHUsA-BOCCTaHOBIEeHU . [IpuBecTn npumepshl.
OKHCIIUTENLHO-BOCCTAaHOBUTENbHOE TUTpoBanue. Kinaccudukamusa. KpuBble THTpOBaHHMS.
Penoxc-unnukatopsl. IX BIOOD.

TuTpoBaHue cMecel OKUCITUTENCH (BOCCTAHOBUTEIICH ).

CYH_[HOCTL MCTOda NMEpMaHIraHaTOMETPHUH. HpI/IFOTOBJ'IeHI/Ie U CTaHAApTU3alUd TUTPAHTA.
YcnoBus TUTPOBAHUA. OHpeI[CJ'ICHI/Ie KOHEYHOM TOYKH TUTPOBAHUA.

Komniekconomerpuueckoe TutpoBanue. Kommiekonbl. Kowmmnekcon 3 (Tpunon b) kak
OCHOBHO KOoMILIeKcOOOpa3ytomuit peareHT. [IpuMep ypaBHEHHS peakiuu.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUs. Pacder. MaKkTOpBhI, BIMUAIONINE HA
BEJIMYMHY CKauKa TUTpOBaHUA. BiausHue paz0aBieHus pacTBopa Ha BeIMUUHY pM.

CriocoObl 00HapYKEeHHsI KOHEYHOM TOUKH TUTPOBaHUA. MeTauIonHANKATOPBI.

MeTo 16l KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHUS : IPSIMOE, 00paTHOE, BHITECHUTEIBHOE U
KocBeHHOe. [IpsiMoe u 0OpaTHOE TUTPOBAaHKE KaTHOHOB alfOMHUHMS pacTBopoM DJITA.

[TpakTHyeckoe mpuMeHeHNe KOMILIEKCOHOMETPHUUECKOTO TUTPOBAHUS (OMpeIeIeHHe HOHOB
KaJIbIUsl, MarHus, jKeJes3a).

MeTtponornyeckre OCHOBBI AHATUTUYECKON XUMHUHU. AHATUTUYECKUN CUTHAIL. TOYHOCTh
Pe3yNbTaTOB aHAJIM3a: BOCIPOU3BOAUMOCTD U MPaBUILHOCTE. [lorpentHoctu XuM.aHanusa.

JloBeputenbHblii nHTEpBa. [Ipenen oOHapyxenus. O6padboTka pe3yIbTaTOB H3MEPEHUH.

Cnyvaiinble morpemHocTy. Mx onenka. 3aKkoH HOpMaIbHOTO pactnpenenenus. t-Pacnpenenenue.
CpaBHeHME IUCTIEPCUN U CPEIHUX ABYX METOJOB aHAJIA3a.

O01mas XapakTepucTHKA JIeKTPOXUMHUYecKHX MeTo10B. [Ipupoia ananuTHaeckoro
curnana. Knaccudukanus 3JeKTpOXUMHUYECKUX METOIOB .

9HeKTpOXI/IMI/I‘{eCKI/Ie STYCHKH. HHI[PIK&TOPHBIIZ SJICKTPOA U SJICKTPOA CpaBHCHUS. PaBHOBecCHEBIE
" HCPABHOBECHBIC 3JICKTPOXUMHUUYCCKUC CUCTCMBI.

HBHGHI/IH, BO3HHUKAIOMIUEC IIPpU NPOTCKAaHWHU TOKa (OMI/I‘leCKOG MaaACHNUEC HAIIPSKCHU,
KOHICHTpallMOHHAsA U KHHCTHUYCCKAaA HOJ'I}IpI/ISaI_II/ISI). HOHHpI/BaHI/IOHHLIC KPHBBIC U UX
HCIIOJIb30BAHUC B PA3JIMYHBIX JICKTPOXUMHUYCCKUX MCTOAAX.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

IMorenunomerpus. [Ipsmas norennnomerpusi. PaBHoBecHsll noTeHuan. M3mepenue
noteHuuana. O6patumplie 1 HeOOpPaTUMbIE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CHCTEMBI.

WNunukatopHbie 37eKkTpoabpl. MeTainyeckue 1 MeMOpaHHbIE HHANKATOPHbBIS
AMEKTPOABI. DIEKTPObl IEPBOrO U BTOPOTO POJIA.

DIeKTPO bl CpaBHEHUsI. XJIOpCEepeOPSTHBIN 2eKTpoa. KamoMenbHbIi 37eKTpoI.

[ToTenunomeTpruyeckoe TUTpoBaHue. MI3MeHeHne 31eKTpoJHOTO MOTEeHIIMaja B Mpoliecce
tuTpoBaHus. CriocoObl 0OHAPYKEHHSI KOHEYHOM TOUKH TUTPOBAHUS; HHAUKATOPBHI.

Boabramnepomerpusi. OcHOBBI MeTO1a. OCOOCHHOCTH AIEKTPOXUMUYECKON STUCHKHU.
OnekTposl. TeopeTnueckne OCHOBBI KIIACCHYECKOM Mmossiporpaduu. Y CTpoiCTBO, TOCTOMHCTBA
U HEJIOCTaTKU PTYTHOTO KaMarollero MUKPOAJIEKTPOIa.

XapaktepucTuku noJisiporpammsl. [Torennnan noayBoJiHbl. Juddy3nOHHBIN TOK.
3aBucuMocTh A1 HY3MOHHOTO TOKA OT KOHIICHTPALMH JICTIOJISIPU3aTOpa: YpaBHECHHUE
NnpxoBuua.

[IpakTueckoe npumenenue nomusiporpacduu. Kauecrsennsiit ananu3. KonnyecTBeHHbIN
aHayu3. MeTo/ibl Onpe/esieHrs KOHIIEHTpaluu ( TpaAyupoBOYHOrO rpadurka, CTaHAapTOB,
n00aBoK). BOo3MOXXHOCTH U OTpaHMUYEHUSI METOIA.

AmnepomMeTrpuyeckoe TUTpoBaHHEe. BbIOOp ycroBHif aMnepoMeTpuyeckoro THTpoBaHus. Buibl
KPHUBBIX TUTpoBaHus. [Ipumepsl mpakTudyeckoro npumenenus. [Ipenmymiectsa
aMIIEPOMETPUUYECKOTO TUTPOBAHMSI IIEPEN IPSIMON BOJIBTAMIIEPOMETPUEH.

KOHIIYKTOMCTPI/IH. TCOpCTH‘{CCKI/IC OCHOBEI M€TOAA. 3HeKTpOHpOBO,Z[HOCTB pacTBOpPOB




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

(ynenbHasi, SKBUBaJICHTHAs ). DIEKTPOPOpPETHUECKUI 1 peslakcarimoHHbIEC (D (EKTHI.
3aBUCUMOCTB 3JIEKTPONPOBOIHOCTH OT KOHIIEHTPALIUH 3JIEKTPOJIUTA B PACTBOPE.
DIIEKTPOIIPOBOTHOCTH OECKOHEYHO pa3z0aBIECHHOTO pacTBOpa.

KOH)IYKTOMGTPH‘-IGCKOG TUTPOBAHUC. BI/IJI KPHUBBIX KOHIYKTOMCTPHUYCCKOTO TUTPOBAHUA.
[Ipumepbr. OcOOEHHOCTH U JOCTOMHCTBA METO/1a.

BricokouacToTHOE TUTpOBaHUE. THUITBI M3MEPUTENBHBIX stueek. [lonsapusamst MOJIEKyYI B TIOJIe
BBICOKOM 4acTOTHI (OpHUEHTAMOHHAs U JeopMalliOHHas ). AKTUBHAs U peaKTHBHAs
COCTaBIIAIOLINE JIEKTPOIIPOBOJHOCTH STUEHKH. BO3MOKHOCTH M OTrpaHUYEHUS METO/1a.

KyJsonomerpus. npumenenne 3akoHoB Papajest B aHanmze. Beixon o Toxy. Kynonomerpus
npsiMasi 1 KOCBeHHas (MOTEeHIIMOCTaTHIeCKas U rajibBaHocTaruueckas). [loTeHnuocraTuueckas
KyloHoMmeTpusi. Bei6op BennunHbl notennuana. OnpeaesieHue BpeMeHu 31eKTposn3a. CrnocoOsl
OTpe/IeNieHUs] KOJIMYECTBA SJICKTPUUYECTBA.

Kynonomerpuyeckoe TutpoBanue. I 'eHepaTOpHBIH AIEKTPOA. DIEKTPOreHepUPOBAHHBII
TUTpaHT. BciomoratenbHelil peareHT. OCOOEHHOCTH KYJIOHOMETPUYECKOTO TUTPOBAHMUS,
JOCTOMHCTBA M HEJOCTATKU METO/Ia.

Cnexkrpockonuyeckune MeToabl. O011ast XapaKTepUCTUKA U KIacCUPUKALIHSL.
ONEeKTPOMAarHUTHBIN CIIEKTp. B3anMoaelicTBUE 2IEKTPOMAarHuTHOTO U3JIy4EHUs C
aHaJM3UPyEeMbIM BelllecTBOM. YacTHIbl, GopMupyromne aHaTuTHYECKUI CUTHAI: aTOMHBIE U
MOJIEKYJIIPHBIE CIIEKTPBI, X IPOUCXOXKACHNUE. B3aMMOCBA3b OCHOBHBIX XapaKTEPUCTHK
CHEKTPAJIbHBIX JTUHUH ¢ TPUPOAOI U KOJIMYECTBOM BelleCTBa (KaYeCTBEHHBIN 1
KOJINYECTBEHHBIN aHAIN3).




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

Monekynapuasa adcopoyuoOHHaAA CREKMPOCKORUA: €€ CYIIHOCTh. DOTOMETPUUECKUN aHaIH3.
OCHOBHOM 3aKOH CBETOTOTJIONIEHUS, ONITHYECKAs! TNIOTHOCTh, MPOMYCKaHUE, MOJISIPHBIT
K02 PHUITMEHT CBETOTOTJIONMICHUS. AJJTATUBHOCTH CBETOTIOTJIONIECHHUS. Y CJIOBUS COOIIOIEHUS
3akoHa byrepa-Jlamb6epra-bepa.

[Ipubopst anst horomerpun u cnekrtpodoroMerpur. OCHOBHBIE Y3JIbI TPUOOPOB IS
abcopOLMOHHBIX U3MepeHH. BbI0Op ONTUMAaNBHBIX YCIOBHM (POTOMETPUYECKOTO OTIPEACTCHUS.
Crioco0OsI onpeieNieHns KOHIIEHTPAIUH.

DMHUCCHUOHHAS CIEKTPOCKOTIUS. MO1eKyAApHAA TIOMUHECUEHMHAA CHEKMPOCKONUA.
Krnaccuduxkaruys BUAOB JTIOMUHECIIEHITUN TI0 HCTOYHUKAM BO30YXKICHUS
(XeMHITFOMUHECIICHITNSI, OMOJIFOMUHECIICHIINS, AICKTPOJTIOMUHECIICHITNS, (DOTOTFOMUHECIICHIINS
U JIp.); MEXaHU3MY U JUTUTEIbHOCTH cBeueHus1. Diyopectienius u Gpocdopecrennus. Beixon
momMuHeceHuu. 3akod Crokca - JIommernsi, mpaBuUiio 3epKaibHOM cuMmmeTpuu JlepiinHa.
®DaKTOpPHI, BIUSIONIFE HA MHTCHCUBHOCTD JIIOMUHECIICHITUU. TyIIeHne JIOMUHECIICHITUH.
KonnuyecTBeHHBIN aHAIN3 JIFOMHUHECIIEHTHRIM METOIOM.

PenTrenocnekrpajibHblie MeTObl aHAIM3a. PeHTreHOBCKUE CIEKTphl. MexaHu3m
BO30YXJICHUS BHYTPEHHUX 3JIEKTPOHOB. CXeMa 3JIeKTPOHHBIX [IEPEX0I0B PEHTTEHOBCKOTO
CHEKTpa. XapaKTepUCTUIECKOE PEHTTEHOBCKOe n3nydeHue. Bropuunoe (payopeciienTHOE)
pPEHTreHOBCKOe n3inydeHue. PerrenoduryopeciienTHeli aHamu3 (PDA). DHeprus usnydeHus.

OCHOBHBIE y3JIbl PEHTI€HOCTIEKTpalbHBIX TpubopoB. KauecTBeHHbIl POA. KonanuecTBeHHBIN
P®A. ®axTopsl, BAUAIONINE HA UTHTEHCUBHOCTh XapAKTEPUCTUYECKOTO U3ITy4EHUS.

Cratuctuueckas 00paboTKa pe3yabTaToB u3MepeHuit. CiaydaiiHble OrpenHocTy. X oreHka.
3aKoH HOpMaJIBHOTO pacnpenenenus. t-Pactipenenenne. CpaBHeHNE AUCTIEPCUI U CPEHUX ABYX




CrpyKTypHBII

AIIEMEHT [Tnanupyemble pe3yabTaThl 00ydSHHS OrneHovHbIE CpPECTBA
KOMIETEHIUH
METO/IOB aHaJIn3a.
Ymetb — TlpoBomuTh uCCIENOBaHMS IO 3amaHHol | Beraucioure maccy GpochOpHOM KUCIOTHI, HAXOAAIIEHCS B PACTBOPE, €CIIM HA TATPOBAHUE 3TOTO
METOIUKE; pacTBOpa o MPHUBENCHHOMY HIDKE ypaBHEHHIO peakiuu ronuio 20,00 ma 0,1 M pactBopa
— COCTaBJIAITH OITNCaHHEC IMPOBOJUMBIX THAPOKCHIA HATPHSI.
AKCTIEPUMEHTOB;
—  BBITIOJHATH PacyeThl Pe3yIbTaTOB aHAIN3a HsPOs + NaOH = NaHPOs; +H20
— 000CHOBaTh BHIOOp METOJA aHauW3a IS
HCCIeayeMbIX 00pa3IioB mpoo;
— TOTOBUTb JaHHbIE [UIS  COCTaBJICHUS B q 5 20 v 0.05 H NaOH
0630DOB, OTUETOB ¥ HAYYHBIX MyGIMKarmii | DPITHCHTE PH pacTBopa, NoTyseHHOro npu 100aBIeHAH K M 0, pactBopa Na
—  aHAJIM3HMPOBAThH pesynprate: | 10 M1 0,06 H pactsopa HCI.
9KCIEPUMEHTOB
Mpemussik (111) Bctpewaercs B pupoe B Buae MuHepaia kinayaeruta. Ha turposanue 0,210 T
MuHepana uzpacxonosano 29,3 mn 0,052 pactsopa |, . Paccunraiite MaccoByro 101110
As,O, s oGpasue.
Boruncnute MonsipHbIi K03()PUIMEHT MOTIOUICHUS MEH, €CITU ONTHYECKas MIOTHOCTD
pactBopa, conepxkariiero 0,48 mr meau B 500 M1, Ipu TOJIIIMHE CJIOS KIOBETHI 2 cM paBHa 0,14.
Yemy paBHo 3HaueHue pH st pactsopa 1,9-102 M pactsopa HNO3? C kakoii TOYHOCTBIO
HYXHO 3aIIUCaTh PE3yJIbTAaT BEIUMCICHUS?
Brazets — HaBbikamm  paboTel ¢ XHMHYECKHMH 1. Jlns dvero ucmonb3yercs HeHpupyra B XuMmMuueckoM aHammze? Pacckaxute
peakTHBaMH W mpuOOpamu, cobmozas OCHOBHBIE ITpaBuI1a 0e301acHOM paboThl ¢ EHTPUPYToii.
npaBuiIa 6e3omacHoi paboThI C

2. Kakue CYIICCTBYIOT MCTOAbI YCTPAHCHUSA MCINAIOIICTO BJIWSHUA KOMITOHCHTOB?




CrpyKTypHBII

AJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUsI OneHouHbIE CpeICTBA
KOMIETEHIUH
BEILECTBAMU U JJaOOpaTOpHBIM 000pyI0Ba- B uem onu 3aximouatorcs?
HUEM, 3. OObsacuaute Mmexanu3Mm OydepHoro aericTBus. Kak wucmonssyrorcs OydepHbie
— HaBbIKaMH TMPOBCACHHUA XHMHYCCKOTO U CHCTEMBI B XUMHUUYECKOM aHaiusze?
(bH3MKO-XMMHUIECKOTO aHATH3a; [octpoiite kpuyto TutpoBanus 0,1 H pactBopa ykcycunoit kucnotsl 0,1H pacrBopom
— HaBBIKAMH  pacyueToOB pe3yabTaToOB . o
rUIpOKcuIa HaTpusi. Kak BEIOpaTh 1MOAXOSIINN HHAUKATOP'
aHayM3a
— TPOQECCHOHATLHEIM  S3bIKOM TPEIMETHOR | 3amympre pesynbTar n3MepeHus 0GbeMa pacTBOpa NATHALAT MIJUTIINTPOB , €CIIA
oOJtacTy 3HaHUS "
. M3MepeHue MPOBOIMIOCH a) IWIMHAPOM € MOTPEIIHOCThIO0 +1 Mi1, 6) GropeTkoi ¢
— METOJaMH MaTeMaTH4ecKod 00paboTKH
norpemHocThio 0,01 ma?
pe3yabTaTOB aHAIU3a
3anucaTh pe3yabTaT BeIYUCIeHUs  2,5-3,75.
Pacckaxkute, Kak IpOBECTH ONPEAEICHNUE CEPBl TPABUMETPHUUECKUM METOIOM.

1. Kakum Oyner pe3yiabTaT ONpEAENEeHUs KaJlbLUs — 3aHWKEHHBIM WIU
3aBBIIIEHHBIM, €CJIU: UCIIOIb30BATh B KAUECTBE OCAUTEINSI OKCAIaT aMMOHMSL, a MIOJTy4eHHbIN
0CaJI0K MPOMBITh YUCTON BOJIOM?

I1K-18 TOTOBHOCTbBIO HCIOJIb30BATh 3HAHHE CBOMCTB XUMHUYECKUX 3JIEMEHTOB, COSIMHEHUI 1 MaTepHaloB HAa UX OCHOBE JJIS pelIeHUs 3a/1a4

npodeccruoHabHOM e TENbHOCTH

3HaTh

OcHoBHBIC MMPUHIMUIIBI, MCETOMBI, obOiactu

MIPUMEHEHUS XUMHUYECKOTO "
(U3NKO-XUMHUECKOTO aHAIIN3a;
o0mMe  3aKOHOMEPHOCTH  IMPOTEKaHHUs

XUMHUYCCKHUX ITPOLCCCOB ;

KavecTBeHHDbII aHAIHU3. CYI_I_IHOCTL METOJa, 00J1aCTh IMPUMCHCHUA.

Amnanutnueckue rpymmsl. [ pynmnossie peareHTs U TpeboBaHus K HUM. Kiaccudukanus
KaTUOHOB I10 KUCIIOTHO-OCHOBHOMY METO1y.

PerynupoBanue pH pactBopoB. bydepusie pactBopsl. [Tpuniun aevictBus OydepHbIx




CrpyKTypHBII
AJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUsI OneHouHbIE CpeICTBA
KOMIIETEHIIUH

— MCTOJBI n cpeacTsa MOJIy4eHHs | PaCTBOPOB. HpI/IBCCTI/I IIpUMCEDP.

HMH(OpPMaLIUK O BEILIECTBEHHOM COCTaBe
I'paBumerpuuecknii Meroa. CylHOCTh rpaBUMETpUYEcKOro aHanu3a. O0nacTb NPUMEHEHUS

(mpumepsl).

Kucj10THO-0CHOBHOE TUTPOBAaHME. CyHIHOCTI) MECTOOa, BapUAHThI ME€TOJa, UX IIPUMCHCHHEC,
JOCTOMWHCTBA.

OKHCANTETHLHO-BOCCTAHOBHUTEIbHOE TUTPOBAHMUE. CyH_IHOCTB MCTOJa, BApUaHThl METOZd, UX
IMPUMEHCHUEC, TOCTOMHCTBA.

Omnpenenenre HapaBJICHUs PeakIil OKHUCIEHHUs-BOoccTaHOBIIEeHUA. [IpuBecTr mpuMepsbl.
TuTpoBaHue cMecel OKUCITUTENEH (BOCCTAHOBUTEIICH ).

Kommiiekconomerpuueckoe TutpoBanue. Kommiekonnl. Komrmuiekcon 3 (tpuion b) kak
OCHOBHO KoMILIeKcooOpa3yroluii peareHT. [IpuMep ypaBHEHHS peaklUu.

XHUMHUecKas CBSI3b B KOMILUICKCHBIX COCTUHEHUSIX . KOOp,Z[I/IHaL[I/IOHHOG YHCJIO. HCHT&THOCTB
JIUTaHAO0B. BHYTpI/IKOMHJ'ICKCHbIC COCIUHCHHMUA. HpI/IBeCTI/I IIPUMCPEI.

Jucconmanus KOMIUIEKCHBIX COSAUHCHUM. Y CTOMYMBOCTh KOMILIEKCOB. KOHCTaHTHI
HECTOMKOCTU U YCTOMYUBOCTH.

®daxTophbl, BIUAIOLIUE HA MTPOLIecC KoMILIeKcooOpa3oBaHus. DpdeKTuBHAS KOHCTaHTa
YCTOMYUBOCTH.

HpaKTqucxoe NPUMCHCHUC KOMIIJICKCOHOMETPHUYCCKOT'O TUTPOBAHUSA (onpez[eneHI/Ie HOHOB




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

KaJIbLIMsI, MarHUsI, Keje3a).

O0mas xapakTepucTHKA JIeKTPOXMMHYECKHX MeTo10B. [Ipupoia anHanmuTHueckoro
curdana. Knaccudukanus 371eKTpOXUMHYECKUX METOIOB .

IHorenunomerpusi. Cymuocts Meroaa. [Ipsamas norennnomerpus. IloreHnnomerpruueckoe
TATpoBaHue. [IpuMepsl NOTEHIIMOMETPUYECKOTO aHAIU3A.

Boasramnepomerpusi. CymHocTts MeTosia.  [IpakTrdeckoe mpuMeHeHHE ToJsIporpaduu.
KauecTBeHHbIil aHanu3. Konnm4yecTBEHHBIN aHAIH3.

Amnepomerpuyeckoe TuTpoBanue. [I[pumepsl npaktuyeckoro npuMenenus. [Ipenmymecrsa
aMIIEepPOMETPUUYECKOT0 TUTPOBAHMUSI ITepe ] MPSIMON BOJIbTaMIIEPOMETPUEH.

Konaykromerpus. Cymnocts Metoa. Konaykromerpuyeckoe TutpoBanue. OCOOEHHOCTH U
JOCTOMHCTBA METO/IA.

KyJIOHOMeTpI/IH. CYH_IHOCTL METOAA. HpI/IMeHCHI/IC 3aKOHOB q)apaz[e;l B aHaJIM3C€.

CrnexkTpockonuyeckue MeTobl. O011as XapakTepUCTUKa U KJIacCUPHUKAITHS.
DNeKTPOMAarHUTHBIN CrieKTp. B3anMoaelicTBHE 3IeKTPOMArHuTHOTO U3ITy4EHUs C
aHATM3UPYEMbBIM BellecTBOM. YacTHIbl, JOPMUPYIOIINE aHATUTHUECKUN CUTHAI: aTOMHBIE U
MOJIEKYJISIPHBIE CIIEKTPBI, UX TPOUCXOKIEHNE. B3aMMOCBA3b OCHOBHBIX XapaKTEPUCTHK
CHEKTPATBHBIX JIMHUN C IPUPOJION U KOJIMYECTBOM BellecTBa (KaUECTBEHHBIN U
KOJIMYECTBEHHBIN aHAIIN3).

Monexkynapnas adcopoyuoOHHAA CREKMPOCKONUSA: €€ CYITHOCTh. DOTOMETpUYECKU aHAIH3.




CrpyKTypHBII

3JIEMEHT [Inanupyembie pe3ylbTaThl 00YUCHHS OneHouHbBIE CpEACTBA
KOMITIETCHIIUU
DMUCCUOHHAS CIEKTPOCKOTIHUS. Mo1eKyAapHas M0MUHeCUEeHMHAA CHEKMPOCKONUA.
KonnuecTBeHHBIN aHAIN3 JIFIOMUHECLIEHTHBIM METOIOM.
PentrenocnekrpajibHbie MeToAbl aHaMu3a. CymHocTh MeToa. KauectBeHHbI POA.
KonnuectBennsiii POA.
YMeTh MOATOTOBUTH TIPOOY K aHATTU3Y; 1. Kakyro HaBeCKy aHAJIM3UPYEMOTO BENIECTBA - COJIM Mopa - ¢ MaccoBO# J0JIel

FOTOBUTH  pacTBOpbl ¢ 3amaHHOM | (NH4)2S04FeS04-6H,0 pasnoii 0,9 HE0OXOAUMO B3ATh U1 FPAaBUMETPUUECKOTO aHAIN3a

KOHLICHTpAIeH _peIIaTh THIOBBIC 3a1a49H1 | 41061 Macca BecoBoi (popmbl ocajka Fe,03 Gbita papHa 0,150 r ?

10 AHATUTUYECKON XUMHH;

COCTaBJISITh YPaBHEHHUSI PEAKIINH, 2. [lonb3ysch CIPaBOYHBIMU JAHHBIMH, TOA00PATh UHAUKATOP ISl KUCIIOTHO-OCHOBHOTO

BBIIOJIHATD pacyeThl IO | TUTpPOBAHUS PACTBOPA KUCIOTHI, €CIIM CKauOK TUTPOBAHUS HaxoauTcs B npenenax pH 4-7,5.

CTEXHUOMETPUYECKUM COOTHOUIEHUSM,

pacyeTsl paBHOBECHI B pacTBOpax 3. CocTaBUTh ypaBHEHHUSI PEAKIMI, COOTBETCTBYIOIIUE IEPBOMY U BTOPOMY CKauKy Ha KPUBOM

paboTaTh C pPa3IMYHBIMU  CIIPABOYHBIMU TUTPOBAHUA PACTBOPA COJIbI PACTBOPOM COJITHOM KUCIIOTHI.

HWCTOYHUKAMHU uHpopManuu 1o

AQHAJIMTUYECKON XUMHUH.

COCTaBJATh M AaHAIU3UPOBATH METOIUKU

aHaIn3a; ONpeNeNsiTh  ONTUMAJIbHbIE

YCIJIOBHSI IIPOBEACHUS aHAIM3a C UCIIOIb30-

BAHMEM PA3JIMYHBIX METOJOB, IpEArnoja-

ratb IyTH CHWIKEHUS IMOTPEHIHOCTU aHa-

JINTUYECKUX OTIEPaALINNA;

Bnaners — HaBplkaMu  pabotel ¢ xumudeckumu | PactBop BemectBa FeCls Tutpyror pactsopom KF. CocraBbTe ypaBHEHHE XMMHYECKON peaKiiuu

pCaKkTUuBaMu U HpI/I60paMI/I

— HaBBIKAMHM BBIINIOJJHCHUA XHUMHWYCCKOI'O H

U, NMOJIb3yACh 3HAUCHUSAMU IO ABH>KHOCTEM HOHOB, OIIPCACIINTC BUJ KpHBOfI
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[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

(PU3UKO-XMMHYECKOT0 aHalIn3a;
croco0amMy COCTABIICHHSI U aHAJTU3A CXEM H
METOJYK aHaJIM3a,

HaBbIKAMHU CTAaTUCTHUECKOM
pe3yabTaTOB  J1abOPATOPHOTO
MEHTA.

METOIaMH CaMOCTOSITETTLHOTO
IIaHUPOBAHUA WU ITPOBEACHUA XUMHUYCCKUX
9KCIIEPUMEHTOB, METOJIaMU
MaTeMaTH4eCKOW 00pabOTKH PEe3yabTaToOB
aHayn3a

00paboTKu
IKCIIEPH-

KOHAOAYKTOMETPHUICCKOI'O0 TUTPOBAHUSA.

J1st onipenenieHust MoIU/I-MOHOB MCTIOIB30BAIA KYJTOHOMETPUUIECKUN METO, TUTPYS
MOJIM/I-UOHBI IEPMAHTaHAT-HOHAMHU, KOTOPBIE DJIEKTPOTCHEPUPYIOTCS B @aHOJHOM MPOCTPAHCTBE
B CEpHOKHUCIION cpefie. TOUKY SKBUBAJIGHTHOCTH YCTAaHOBWJIM MOTEHIIMOMETprudecku. CocTaBbTe
YpaBHEHME peakluu mpu TUTpoBaHuu. [lomydeHsl cnenyromye nanusie, Mr : 6,45;  6,48;  6,42;
6,53; 6,50. Onennre Hamuume rpyObIX morpemnrHocteit mo Q - kpurepuro. Beraucnure
CTaHJAPTHOE OTKJIOHEHHUE CPETHETO PE3YNIbTAaTa U JOBEPUTEIbHBINA HHTEpBAT mpu 95 %
BeposiTHOCTH. KakoBa TouHOCTh onpenenenus? CKoJIbKO 3HaYaIux Hu@p cienyer yka3aTh B
pe3yabrare?

Onpenenuth KoHIeHTpanuio HoHOB MNO4 B pactBope (T/11), €Clii IPH aMIEPOMETPUIECKOM
tutpoBanuu 10,0 M pactBopom conu Mopa (Fe?*) ¢ Tutpom 1o sxenesy pasasim 0,00279 /M
npu E=+1,15 B nonyuunu ciaenyronye pe3yabTaThl:

V comu Mopa, mn | O 0,5 1,0 15 2,0 2,5 3,0 4.0

| d, MKA 9,0 10,0 |150 |18 20 40 60 90

Hanucars YpaBHCHHUEC pCaKIIUU.

BhINOIHMB HECKOJIBKO MapaieIbHbIX U3MEPEHHUH pe3yabTaTOB TUTPOBAHMS IO OIOpPETKE C
norpemHocThi0 0,01 MiI, CTyAeHT mousiyumn ycpenHeHHbId pesynbTar 15,121667 miu. Kak
IIPABWIBHO 3alMcaTh pe3yabTar?

UeMm pyKOBOJCTBYIOTCSI Tpu BbIOOpe ocamutens? [lodeMy Kamblnmii oOca)xaaroT
JNEHCTBUEM OKcajlaTa aMMOHMS, a He oOkcaimata Hartpus? Kakum ocaaurenem -
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[Inanupyembie pe3ylbTaThl 00YUCHHS
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pactBopom NaOH wm NH4sOH — Gosiee mpennmoyTHTENBHO OCaXIATh THIPOKCHIBI
Kenes3a U aJlOMUHUS U To4YeMy?




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 1N0Ka3aTe/im 1 KPpUTEPpUH
OICHUBaAHUA:

HpOMC)KyTO‘IHaﬂ arTrecranuusa 1o JUCHHUIIIINHE «AHaIUTHYECKAST XUMUS U (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IC
MCTOJbI aHAJIN3a» BKIIIOYACT TCOPETUYCCKHUEC BOIIPOCHI, MMO3BOJIAIOIINEC OICHUTh YPOBCHD
YCBOCHUA O6yT-IaIOHII/IMI/IC$I 3HaHI/If/'I, U MPAKTUYCCKUC 3aJdHUA, BBIABJIAIOININE CTCIICHD
c(hOPMHUPOBAHHOCTH YMCHHH | BIIQJICHUI, IPOBOAUTCS B (hopMe 3a4eTa (3 ceMecTp) U 3a4era ¢
olIeHKOH (4 cemecTp).

3ayer 1Mo JaHHOH MUCIMIUIMHE TPOBOJUTCS B YCTHOHM (popMe IO BOTIPOCaM M3 CITUCKA,
JIOBEJICHHOTO JI0 CBE/ICHUS CTYJ€HTOB, BOIIPOC MOXKET COAEPKaTh HEOOIBIIOE IPAKTUYECKOE
3a/laHue.

Iloxa3zarenu u KPUTEPHUHA OLICHUBAHUA 3a4€Ta:

— OIICHKY «3a4TEeHO0» CTYACHT TOJIydaeT, €CIM MOKET MOKa3aTh 3HAHMS Ha YPOBHE
BOCIIPOU3BEICHUSI U 0OBSICHEHUS MH(DOPMAITUHU, HHTEIUIEKTYAIbHBIC HABBIKK PEIICHUSI IIPOCTHIX
3a/1a4, MOKET JIaTh OIIEHKY MPEIOKCHHON CUTYaIlNH.

— OIICHKY «He3a4TeHO0» CTYACHT IMOJIy4yaeT, €Clii He MOXKET IM0Ka3aTh 3HAHUS Ha YPOBHE
BOCITPOU3BEICHUS U 00bsICHEHUSI MH(OPMALIMU, HE MOYKET MOKa3aTh MHTEJIEKTYaIbHbIE HABBIKU
pelIeHUs MPOCTHIX 3a/ay, AaTh OLIEHKY MPEUI0KEHHONW CUTYaIHH.

Ioka3aTe i U KPpUTEPHUHU OLIEHMBAHMS 32a4YeTa C OLEHKOM:

— Ha OLEHKY «OTJMYHO» (5 0annoB) —00y4arouuiicss AEMOHCTPUPYET BHICOKUI YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIUI, BBICOKUI YPOBEHb 3HAHUI HE TOJIBKO HAa YPOBHE
BOCITPOU3BEICHUS 1 00bsICHEHUS MH(OPMALIMU, HO M MHTEJUIEKTYaJIbHbIC HABBIKH PEIICHUS
npoOieM U 3a1ay:

® NacTCiA KOMILICKCHAasA OLICHKa HpCﬂHO)KCHHOﬁ CUTyalluun;

¢ JNCMOHCTPUPYIOTCA FHY6OKI/IC 3HAHUSA TCOPCTUUYCCKOI'0 MaTcepuajla U YMCHUC HX
IIPUMCHATD,

® JI0CJICA0OBATCIBbHOC, IIPABUJIbHOC BBIIIOJJHCHHUEC BCCX IIPAKTUYCCKUX SaﬂaHHﬁ;

¢ YMCHHC 000CHOBAHHO M3J1araTh CBOU MBICJIH, OC€1aTh HeO6XOI[I/IMI>Ie BBIBOJbI.

— Ha OLIEHKY «X0poIo» (4 6ania) — 00yJarouiuiicst IeMOHCTPUPYET CPEJHUNA YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHIINI:

® JacTCA KOMIIJICKCHAsA OIICHKA HpeHHO)KCHHOﬁ CUTYyaluu;

¢ JNCMOHCTPUPYIOTCA NOCTATOYHBIC 3HAHUA TCOPCTUUCCKOTO MAaTCpUalla U YMCHUC UX
NPHUMCHSATH; HO JOITYCKAKOTCA HC3HAYUTCIBbHBIC OI_I_II/I6KI/I, HECTOYHOCTHU

®  BbLIIIOJHCHHUC BCCX MNPAKTHYCCKUX 38.)18.HI/II71; BO3MOXXHBI CIUHHYHBIC OH_II/I6KI/I,
HUCIIPpAaBJISACMbIC CAMUM CTYACHTOM IIOCJIC 3aMCYaHu ITPCIIOAaBaTCIIA,

® 3aTpyAHCHHA IIPU AHAITIUTHUYCCKUX OICpaluiax, NHECPCHOCC 3HAaHUN U yMCHI/Iﬁ Ha



HOBBIC, HCCTAHAAPTHBIC CUTYyallUN.

— Ha OIICHKY «Y/0BJIETBOPUTEILHO» (3 Oaiuia) — 00yJarouiniics JeMOHCTPUPYET OPOTOBBIHA
ypOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIHIA:

® 3aTpyJHEHUs C KOMIUIEKCHOM OLIEHKOW IPEIOKEHHOW CUTYaluu;

® HCIIOJHOC TCOPECTHYCCKOC O60CHOBaHI/IC, Tpe6YIOHI€€ HaBOOAIIUX BOIIPOCOB
ImperoaaBaTeiid;

e  BBINOJIHEHUE 3aJJaHU [TPH MOJCKa3Ke MPEIo/1aBaTes;
e 3arpynHEHHs B (OPMYIHMPOBKE BHIBOIOB.

— Ha OIICHKY «HeY/0BJIeTBOPUTEIbHOY» (2 Oaia) — 00yJaronuics 1eMOHCTPUPYET
3HaHus He 601ee 20% TeopeTHyecKoro Marepuaa, I0MycKaeT CYIIeCTBEeHHbIE OLINOKH, HE
MOJKET IMOKa3aTh HHTEIICKTYaIbHbIC HABBIKH PEUICHUS IPOCTHIX 33/a4.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEJbHO» (1 6amt) — oOydaromuiics He MOXKET M0Ka3aTh
3HAHMS HAa YPOBHE BOCIIPOU3BEACHUS U O0BSICHEHHS HH(POPMAILIMU, HE MOXKET IM0Ka3aTh
MHTEJJIEKTyaJIbHbI€ HaBBIKU PELIEHUs IPOCTHIX 3a/1a4.



	Приложение 1
	Учебно-методическое обеспечение самостоятельной работы обучающихся
	Вопросы к коллоквиумам
	" Гравиметрический анализ»
	"Кислотно-основное титрование"
	Экстракция
	Хроматография
	Спектроскопические методы анализа
	Люминесцентный анализ
	Рефрактометрия
	Потенциометрический анализ
	Вольтамперометрический анализ
	Кондуктометрия
	Кулонометрия
	Статистическая обработка результатов анализа
	Аналитическая химия
	H3PO4  +  NaOH  =  Na2HPO4  + H2O
	Физико-химические методы анализа
	Примеры решения задач
	" Хроматография"
	Примерные темы рефератов
	Оценочные средства для проведения промежуточной аттестации

