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Pabouyro mporpamMmmy coctaBui(u):
JIOLEHT, K.X.H. ['yceB /[. M.

(Oondicnocms, yuenoe 36anue, cmenetv, Pamunus U.0.)

PenenzupoBanue paboueit mporpaMMbl AUCIUILIUHBL

X OtcyTcTBYET

Penensent

(OondxcHocmy, yueHoe 36anue, cmenensb, @amunus 1.0.)

Pabouas nmporpamMma gucruiuinsbl coctaBieHa Ha ocHoBaHud @I'OC BO u yyeOHoro miasa
HanpasieHus noarotToBku 18.03.01 Xumudeckas TeXHOJIOTHS

Cpok neiicTBusi pa6oueil mporpamMmMsbl IMCHUILIHHBI 10 «31» aBrycra 2030 r.

YTBEPXJIEHO

Ha 3acenanuu xadenps
«XHUMHYECKasi TEXHOJIOTHS U pecypcocOepekeHre»

(mpotokomn 3acenanus Ne 2 ot «23» centsops 2024 r.)



1. Ileanb ocBOEHHN TUCHHUILIMHBI

[lens OCBOGHMS ITUCHMIUIMHBI — (OPMUPOBAHHE Yy CTYAEHTOB 0a30BBIX 3HAHUH O
COBPEMEHHBIX METOJ[aX MCCIIEOBAaHUS B O0JIACTH KOHTPOJIS KadyecTBa, (OPMHUPOBAHNE YMEHUH U
HaBBIKOB IPH 0TOOpE MPOO U pean3alii METOI0B KOHTPOJIS KAUeCTBa OLIEHKHU ChIPhS M MPOITYKIIHH.

2. Mecto aucuumuinnsbl B ctpykrype OIIOIT BO

JINCIMIUIMHBL ¥ TPAKTUKH, HA OCBOCHUU KOTOPBIX Oa3upyeTcs HaHHas TUCIUILIMHA!
JIMCUUIIIIMHBI ¥ TIPAKTUKH, HA OCBOCHHWU KOTOPBIX Oa3upyercs NaHHas TucHUILINHA: «Du3nkay,
«OOmass MU HeopraHuuyeckas XuMus», «Bpiciias MaTeMaTHuKa», « XUMHUYECKasi OpraHn4ecKux 1

HEOPraHn4CCKUX BEIICCTB).

JIMCUUIUIMHBL U IPaKTHKH, U1 KOTOPbIX OCBOCHHE JIaHHOW JAUCLUILIMHBI HEOOXOIUMO Kak
npezuecTsyroniee: «MoaeaMpoBaHue U ONTUMH3ALMS SHEPrO- U PECypcocOeperaroiux MpoLeccoB
B XUMHUECKON TexHoiorum» «lIpoueccsl u annapaTbl B XMUMHYECKOH TEXHOJIOTUU U OMOTEXHOJIOTUI,
«IToaroroBka x nporueaype 3auuTsl U npouenypa samutsl BKP».

3. Ilnanupyemble pe3yabTaThl 00yUeHUst

dopmupyemble U HNuaukaropsl
KOHTPOJIMpYyeMble JAOCTHIKEHU S IInanupyemble pe3yJibTaThl
KOMIIeTeH MM KOMIIeTeHIUH o0y4eHnust
(Kol ¥ HAUMEHOBAHUE) (KOx ¥ HAaMEHOBAHNUE)
OIIK-4 Cniocoben OIIK-4.1 OcymectBnisieT  [3HaTh:
obecrieynBarh MPOBEJCHHUE [KOHTPOJIb TAPAMETPOB - BO3MO>KHOCTH METOJI0B AaHAIIUTHYECKOTO
TEXHOJIOTMYECKOI0 TEXHOJIOTUYECKOTO KOHTPOJIS

IIpoLecca, UCIOoJIb30BaTh
TEXHUYECKHUE CPEACTBA IS
KOHTPOJISI TAPaMETPOB
TEXHOJIOTMYECKOTO
IIpOLIECCA, CBOMCTB ChIPbS U
TFOTOBOM IIPOIYKLIHH,
OCYLIECTBJIATh U3MECHEHUE
[apaMeTpoB
TEXHOJIOTMYECKOTO
rporiecca Npyu N3MEHEHUN
CBOMCTB CBIpPbSI.

[POLIECCA, CBOMCTB CBIPBS U
TOTOBOM MPOJTYKIIUH, a
TAKKE KOHTPOJIb N3MEHEHUS
[1apaMeTpoB
TEXHOJIOTUYECKOTO
[poLiecca Ipyu U3MEHEHUN
CBOMCTB CBIPbSI.

- OCHOBHbIE TPEOOBAHUS K
TEXHOJIOTHYECKOMY HPOIIECCY, PErJIaMEHT
mporecca

-npaBuiia 6e30macHoi paboThI B
WHCTPYMEHTAJIbHOW XUMHH.

'YMeEThb:

- ICTIOJIb30BaTh MPUHIIUITBI aHATUTHYECKOTO
KOHTPOJISL KAUeCTBA ChIPhS U IPOYKLIUH;

- BRIOWpATh ONTUMAIbHBIC METO/IbI
HMCCIIEJOBAHUS B 3aBUCHMOCTH OT
TEeXHOJIOTHYECKOTO IpoIiecca.

Bianers:

- METOJIMKAMH TTPOBEACHUS U3MEPEHUIA
OCHOBHBIX TAPaMETPOB TEXHOJIOTUYECKOTO
mporecca;

- HaBbIKaMU pabOThI Ha proOopax,
MCTIOJIh3yEMBIX B IMPAKTHKE aHATUTHIECKOTO
KOHTPOJISL.

OI1K-4.2 Crioco6HOCTh
MCIIOJIb30BATh B
MpoQeCCHOHATBHON

ACATCIIBHOCTH OCHOBBI

3HATH:
- TEOPETUUECKHUE OCHOBBI COBPEMEHHBIX
METOAOB AaHAJIUTUYCCKOI'O KOHTpOJ’ISI )41

00JIaCTH UX IPUMEHEHHUS,;




dopmupyemMbie U
KOHTpOJIUpYyeMble
KOMIIeTeH MM
(koA 1 HAUMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHU ST
KOMIIeTeH I Ui
(Kxom ¥ HAaNMEHOBaHHUE)

Ilnannpyemble pe3yJibTaThI
00yueHust

MIPOCKTHPOBAHUS
000pyT0BaHUS ISt

- 00J1aCTH IPUMEHEHUSI COBPEMEHHOTO
imabopaTOpPHOTO 000PYAOBAHMSL.

HaJIC)KHOHN peatn3aiiu
TEXHOJIOTHYCCKUX
MIPOIIECCOB, a TAKIKE
jpa3pabaThiBaTh
TEXHUYIECCKYIO
TOKYMEHTAITHIO.

'YMETh:

- MPaBWJIBHO ONIPEIECIISATh aHATUTHICCKYIO
3ajauy;

— BBITIOJIHATH aHAJIA3 110 COOTBETCTBYIOIICH
METOJIHKE.

- AaHAJIM3UPOBATH MOJYyUYCHHBIE PE3YJIBTATHI
MCCJICIOBAHMM C 1I€JIbI0 YCTAHOBJICHUS
BBINIOJIHEHHS ITOCTABJICHHBIX 3a1a4 U
JTOCTHUIKCHUA 1ICIIN.

Bianers:

- TEXHUKOM HHCTPYMEHTAJIbHBIX METOJI0B
aHaIn3a

- 00111ell METOI0JI0TUEN TTOTYYEHUS
MH(POPMALIMU O COCTaBE U IMPUPOE
BEIIIECTBA;

- KOMIIBIOTEPHBIMU IPOrpaMMaMH JJist
oopMIIeHHST OTYETOB M TIPE3CHTAIHIA IO
[IOJYYEHHBIM Pe3yJIbTaTaM.

OI1K-4.3 Crtoco6HOCTB
OCYILECTBIIATh
METPOJIOTHYECKOE
COIIPOBOXKICHUE
TEXHUYECKUX CPEJICTB JUIs
KOHTPOJISI TapaMeTPOB
TEXHOJIOTMYECKOTO
[IPOLIECCA, CBOMCTB ChIPbS
Y TOTOBOM IIPOAYKIINH,
KOHTPOJIMPOBATh
COOTBETCTBUE CBIPhS U
rOTOBOW MTPOYKIIUU

3HATE: MMPUHIMUIIBI CTPOCHHA BEIICCTBA U
IMPOTCKAHUA XUMHWYCCKUX ITPOLICCCOB.

YMeTh: aHAIN3UPOBATh UICTOYHUKH
MH(OPMALIUK C 1eNbI0 BbIOOpa Oosiee
A PEeKTUBHOTO METO/Ia aHATN3A JTSI
SIIEeHHs AaHATUTUYECKOH 3a/1auH.

BraneTs: HaBBIKAMHA OKCIICPpUMCHTATOpA,
CITOCOOHOTO OCYHICCTBUTL BCC 3TAIIbI
TEXHOJIOTUYCCKOI'0 IIpouecca.

TpeOOBaHUSIM

HOPMAaTHBHO-

TEeXHUYECKON

JTOKYMEHTAlUU.
OI1K-5 Cniocoben OI1K-5.1 OcymecTBisier [3HaThb:
OCYLIECTBIISATh PKCIIEPUMEHTAIIbHBIE - IPAKTUYECKUE IIPUEMBI
DKCIICPUMCHTAIbHbBIC MCCIICIOBAHUS C AQHATUTUIECKOTO KOHTPOJIA Ka4eCTBa
MCCIIEI0BAHMS M UCTIBITAHUSI [ICTIOJIb30BAaHUEM CBIPBS ¥ IIPOJTYKIINH;

10 3aJaHHOM METOJIHNKE,
MPOBOAUTH HAOIOICHUS U
N3MCPCHUSA C YUHETOM
TpeOOBaHUI TEXHUKU
0€30I1aCHOCTH,

MMEFOIINXCS METOIHK H C
COOJTIO/IEHHEM TIPaBUIT
TEXHUKHU 0€3011aCHOCTH.

- paBuiia paboThI B TaOOPAaTOpUU U
HOPMBI TEXHUKH O€30IaCHOCTH.

'YMeTh:
= aHaJ'II/I3I/IpOBaTI) METOOUKHU I10
KOTOPBIM OCYIIECTBIISIOTCS

DKCIICPUMCHTAJIbHBIC UCCIICIOBAHNS,




dopmupyemMbie U
KOHTPOJIHpYeMbIe
KOMIIETEHI[HHI
(ko1 1 HaMEHOBAHME)

HNuauxkaropsl
JOCTHKEHHU ST
KOMIIeTeH I Ui
(Kxom ¥ HAaNMEHOBaHHUE)

Ilnannpyemble pe3yJibTaThI
00yueHust

00pabaThIBaTh U
WHTEPIPETHPOBATH
PKCIIEPUMEHTAIbHBIC
TTaHHBIC.

- IPOBOJIUTH HAOIIOICHUS U
M3MEPEHUs C yIeTOM TpeOOBaHHIA
TEXHUKH 0€301IaCHOCTH,
00pabaThIBaTh U HHTEPIPETUPOBATH
PKCIIEPUMEHTAIBHBIC JIAHHBIC.

BrnaneTs:

- HaBBIKAMH DKCIIEPUMEHTATOPA,
CIIOCOOHOTO OCYIIIECTBHUTH BCE
PTAIbl TEXHOJIOTHIECKOTO MPOIIECcca.

OIIK-5.2
HMHTEpHPETUPYET
pe3yNbTaThl XUMHYECKHUX
HaOJII0ICHUH C
HCIIOJIb30BAHHEM
(bU3UYECKUX 3aKOHOB U
[peICTaBICHUMH.

3HaTh:

- TEOPETUYECKIE OCHOBBI
COBPEMEHHBIX METOJIOB
QHATTUTHYECKOTO KOHTPOJIS U
00JIACTH UX PUMEHEHHSI,

- 00J1aCTH IPUMEHEHUS
COBPEMEHHOT0 J1a0OPaTOPHOTO
000pyI0BaHUS.

'YMeTh:

- IPEJICTABIISTh JAaHHBIC
QHATUTUYECKOTO KOHTPOJIS
COTJIaCHO TpeOOBaHUH K
CTaHIapPTH3AIUHU U CePTUPHUKAITUN
MPOJIYKTOB.

Brnanets:

- METOIAMH aHaJIN3a U
CHCTEMATH3allMH JaHHBIX;

- CII0CO0aMU BEBISIBIIEHHUS
HApYIICHUI B KQUECTBE CBIPhS U
PO TYKITHH.




4. CTpyKTYypa M coJiep:KaHue THCHMUIIIMHBI

Moay.nb
(pa3neu)

Bun
yueOHoM
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHoli padoThI)

Cemectp

Oo0beM, 4.

Banabl

HuTrep
aAKTHUB,

DopMbI TEKYIIETr0
KOHTPOJIs1 (HAMMEHOBAaHUE
OLICHOYHOI0 CPeCTBA)

Mopyns 1.
Opranuzanus
AHAJINTHYECKOIO
KOHTPOJIS Ha
MIPOU3BOJICTBE

Jlex1

3ajauy  AQHAJIUTUYECKOTO KOHTPOJS KadecTBa
CBIPbsl U MPOAYKIMU. AHAIUTUYECKas CIyxKOa.
HopmaTtuHble nOKymMeHTBL. ['oCynapcTBeHHbIE
CTaHIAPTHI, TEXHUYECKHEe yciuopusi, ASTM.

8

2

JIab1

XuUMHUYECKue MCTOJbl aHajlin3a, MPHUMCHACMBIC
JJI KOHTPOJIA Ka4CCTBA ChIPbA M ITPOAYKIIMH.

Otuér o 1abopaTopHOit
pabote

Jlex2

Buapl TEXHU4ECKOTO KOHTPOJIA.
MapKkupoBOYHBIE, IKCIIPECCHBIC, apOUTpaKHBIC
aHAJIN3bI.

JIex3

TpeGoBanus, NpenbsBIIEMbIE K
AKKPEUTOBAHHBIM aHATUTHYECKUM
(McTIBITaTENBHBIM) JTA0OPATOPUSIM.
AKKpenuTanus 1abopaTopuu, arrectat 0o
aKKpeIUTAIMU U 00J1aCTh aKKPEIUTAIHH.

JIab62

XuMH4IecKue MCTOJbl aHajlin3a, MPHUMCHACMBIC
JJIA KOHTPOJIA KaueCTBaA ChIpbA U IMPOAYKIHH.

Otuér o 1abopaTopHOit
pabore

Jlex4

MeTponorudeckue XapakTepUCTHKH
pe3yJIbTaTOB aHAN3A.

Ipl

N3yyeHne HOpMaTUBHO-TEXHUYECKON
JIOKyMEHTallH, PErJIaMEHTHPYIOIEN
JIeATeIbHOCTh aKKPETUTOBAHHOW aHATUTUYECKON
naboparopuu (MCIBITATENbHOM J1aO0OpaTOPHH).

Bomnpocs! k 3x3ameny Ne 1-3

JIek5

Ilepconan naGopatopuu. TpeGoBanus K
HOMEIIeHHUIO JJabopaTopuu. TpeboBaHus K
JOKYMEHTAIUH, 000PYAOBAaHUIO U XUMUYECKUM
pPEaKTHBAM.

J1a03

XpomaTorpapuueckrue METO/Ibl aHAIN3a,
pUMEHSIeMbIe 1T KOHTPOJIS KauecTBa ChIPhS U
IPOJYKIIHH.

Otuér no 1abopaTopHOit
pabore

JIex6

KagectBo u3mepenuii. BuyrpuinabopaTopHsiit
KOHTPOJIb Ka4eCTBA U3MEPEHUN.




Moaynb
(pa3neu)

Bun
yueOHoM
padoThI

HaumenoBanue TeM 3aHATHI
(yueOHoIi padoThI)

CemecTp

Oo0bem, u.

Bananl

HuTrep
aAKTHUB,

DopMbI TEKYIIET0
KOHTPOJIS1 (HAMMEHOBAaHUE
OLICHOYHOI0 CPeCTBA)

Jlex7

AHaJIUTHYECKUH KOHTPOJIb KadecTBa OOBEKTOB
OKpYKaroIien cpepl.

8

2

JIa04

Xpomatorpaduueckrue METO/Ibl aHAIN3A,
MPUMEHSIEMbIE 11 KOHTPOJISI KaYecTBa ChIPhS U
MIPOTYKITUH.

OTtuéT 1o 1abopatopHO
pabote

JIex&

JlaboparopHsbrii ananmm3 HehTH U
HETENPOTYKTOB.

[1p2

N3yueHne HOpMaTUBHO-TEXHUYECKOM
nokymenrtauuu (I'OCTel, TY) Ha KOHKpeTHBIE
XMUMHUYECKHE IPOAYKTHIL.

Bomnpocs! k sx3ameny Ne 6-10

JIex9

JlaGopaTopHblii aHanu3 HEPTH U HEPTIHBIX
TOILJIUB.

JIa05

DUBNKO-XUMHUECKUE METOJIBI aHAIUTUYECKOTO
KOHTPOJISI KAUeCTBA CHIPhS U MPOYKIIUU
(onTHYECKHE METOIbI).

Otuér o 1abopaTopHOit
pabore

JIex10

COBpeMeHHBIG HHCTPYMCHTAJIIBHBIC MCTOABLI B
KOMIUICKCAX aBTOMATU3UPOBAHHOI'O KOHTPOJIA
KauCCTBA TCXHOJOTHUYCCKOI'O MTPOLICCCa.

Monyas 2.
AHaTUTHYECKU U
KOHTPOJIb
Ka4yecTBa ChIPbs
Y TIPOIYKIIUH
MIPOU3BOJACTB

JIek11

AHanmUTHYeCKUi KOHTPOJIb KayecTBa
MIPOM3BOJICTBA KAMpOJaKTaMa M IMOJIMaMHIa.
TpeboBaHus1, MpeabBIsIEMbIE K HCXOTHOMY
ceipbio. [lokazarenn kadecTBa ChIpbS M
METOAMKH uX onpeaeneHus. Kontponb
TEXHOJIOTHYECKOTO0 Tporiecca (0030pHO).

JIab6

DU3NKO-XUMHUYECKUE METOABI aHATUTHYECKOIO
KOHTPOJISI KAUeCTBa ChIPbS U MPOYKIIUU
(onTHYECKHE METOJIBI).

OTuét no n1abopaTopHOii
pabote

Jlex12

Kamnponakram u noiauamusi, TpedOBaHuUs,
MPEABSIBISIEMbIE K KAYECTBY 3TUX MPOAYKTOB.
Metoauku onpenesieHus OCHOBHBIX MOKa3aTesei
KauecTBa KalpoJaKkTaMa 1 MoJIMaMu/a.




Moaynb
(pa3neu)

Bun
yueOHoM
padoThI

HaumenoBanue TeM 3aHATHI
(yueOHoIi padoThI)

CemecTp

Oo0bem, u.

Bananl

HuTrep
aAKTHUB,

DopMbI TEKYIIET0
KOHTPOJIS1 (HAMMEHOBAaHUE
OLICHOYHOI0 CPeCTBA)

ITp3

Haxosienne cocTaBistomMX MOrpeurHOCTH
MBMU (cxoauMocTH, BOCIIPOU3BOIMMOCTH U
MIPABUIILHOCTH).

8

2

Bompocsr k 3x3ameny Ne 14-
17

Jlex13

AHaMTHYECKHEe KOHTPOJIb KayeCTBa MOHOMEPOB
CHHTETUYECKHUX KayUyKOB (M30IPEH,
M300yTUJICH, JUBUHUII, CTUPOIL, O.-
MeTUICTUPOT). TpeGoBaHus, MpeabsIBIsIEMbIE K
CBIPBIO M K TOTOBBIM MOHOMEpaM.

J1a07

DU3UKO-XUMHUYECKUE METOIBI AHAIIUTUYECKOIO
KOHTPOJISI KA4€CTBA CIPbS ¥ IPOAYKIIMH
(9TIEKTPOXUMHYECKHUE METO/IbI).

Otuér 1o 1abopaTopHOit
pabote

Jlex14

OcCHOBHbBIE TOKa3aTeIM KaueCTBa MOHOMEPOB U
METOJIbI UX onpeeneHus. CrieruanbHbIe
ra30XpoMarorpapuuecKue MeTo bl aHAIH3a
MOHOMEPOB.

JIlex15

AHanMTHYECKHe KOHTPOJIb KayecTBa
IIPOU3BOJICTBA CHHTETUYECKUX Kay1yKOB.
CuHTeTHYeCKHe Kay4dyKH OOIIero u
CHEIMAJIbHOTO Ha3HAYCHHUS.

JIab8

CGHCOpHHﬁ AHAJIN3 B AHAJIMTUYICCKOM KOHTPOJIC
Ka4geCTBa TCXHOJIOTMYCCKOro mpouecca,
KauCCTBa CBIPbA U IMPOJYKIHH.

OTuét no 1abopaTopHOii
pabote

JIex16

OCHOBHEIE ITOKA3aTENIHM KauecTBa Kay4yKoOB,
BBIITYCKAEMBIX Ha MCECTHBIX MNPCANPUATHAX H
MCTOAUKH UX OIIPCACIICHU.

W3ydenne aHAIUTUYIECKOTO KOHTPOJIS
KOHKPETHOTO MTPOU3BO/ICTBA (K BBITYCKHOMN
KBATH(UKAIIMOHHON padboTe).

KonTtponbHas pabora

Jex17

AHaIUTUYECKUN KOHTPOJIb Ha MPOU3BOJCTBAX
METaHoJIa, aMMHaKa 1 KapoaMuao-
(dbopManbIeTHIHOTO KOHIIEHTpATA.




Bun . HuTrep DopMbI TEKYIIET0
Moaynb . HaumenoBanue TeM 3aHATHI
yueOHoM N Cemectp| O0bem, 4. | bamibl | akTUB, | KOHTPOJIA (HAMMEHOBaHUE
(pa3neu) (y4eOHoii paboThI)
padoThI 4, OLICHOYHOI'0 CPEACTBA)
M3ydeHne TeoOpeTHYecKoro MaTepuaa. 8 48 - - Bormpockr k 9x3ameny Nel-
CP [TonroroBKa OTYETOB 110 JTAOOPATOPHBIM No48
paboTam U K MPaKTUYECKUM 3aHATHUSIM.
8 35,65 - - Bomnpocs! k sx3ameny Nel-
Ne48. Otuetsl 1o BceM
KonTtpoms|[ToaroroBka k 3K3aMeHy nabopaTopHBIM paboTam.
Pe3ynbpTat KOHTPOJIBHOM
paboThI
A DK3aMeH 8 0,35 - - DK3aMeH
Hroro: 144




5. Obpa3oBare/ibHbIE TEXHOJIOTUH

[Tpu peanu3anuu AMCHUILIMHBI HCIOJIB3YETCS TEXHOJIOTHS TPAIUIIMOHHOTO OOydYeHUs —
opranu3zais yueOHOTo Ipoliecca B By3e, OCHOBaHHasI Ha JISKIIMOHHO-CEMHUHAPCKO-3a4€THOM opmMax
oOyuenus. K ¢opmam oO0yueHUsS OTHOCSTCS JICKIIUH, MPAKTHYECKHE U JIAOOpATOpHBIC 3aHATHUS, a
TaKXe CaMOCTOsITe]IbHAsE paboTa. Ha JEeKIMsIX MCIOJIB3YIOTCS HArJISIIHBIC W CIIOBECHBIC METOJIBI
00y4YeHHsI, Ha TPAKTUYECKHUX U Ja00PaTOPHBIX 3aHITHUSIX — HATJISAHBIC, CIIOBECHBIC U MPAKTUYCCKHE
meTobl. OleHMBaHNE 3HAHHUN CTYACHTOB ITPOU3BOIUTCS 110 OATbHO-PEUTHHIOBON CHCTEME.

6. MeToauyeckne yKa3aHus 10 OCBOEHUIO IMCIUIIIUHBI
Mopnyas 1
Beenenne

Tembl JIEKIUOHHBIX 3aHATHIi: OCHOBHBIC TMOHATUS B 00JIACTU KOHTPOJS KadecTBa
npoxykiuu. Llenu u 3anauu AUCHUIUTUHBL. AKTYalbHOCTb IPOOIeMbl. 3HaYeHHE KOHTPOJIS KauyecTBa
B COBPEMEHHBIX TexHojorusx. Kiaccupukamus u Kparkas XapaKTepUCTHUKA OTACITBHBIX BHUIOB
KOHTpoJis. Posib aHaNIUTHYECKOTr0 KOHTPOJS B MOBBIMIEHUH 3()()EKTUBHOCTH MPOM3BOACTBA IPU
palroOHAIBFHOM KCIIOIB30BAHUM BTOPUYHBIX MAaTEPUATBHBIX PECYPCOB U MPOTPECCUBHBIX IMEPETOBBIX
texHoioruil. Ilonstue o crammaptuzauuu u cepruduxanuu. [lokazarenn kadecTBa ChIPbS H
MPOJTYKIIUH.

Knaccudukanus u pynkuuu nadopartopuii. OcHamenue nadoparopuii. Lltat naboparopuu u
€ro JIOJUKHOCTHBIE 00s13aHHOCTH. OCHOBHBIE MEPBUYHBIE TOKYMEHTBHI. ATTecTanus JadopaTOpuid.
[TpaBuia pa3pabOTKH U MOCTAHOBKH HOBOM MPOIYKIIUN HA IPOU3BOJICTBO.

TeMbl NPAKTHYECKOTO0 3aHATHS: AHAIUTUYECKHUH W OKCHEPTHBIA  KOHTPOJb.
[TpeumyriecTBa U HEIOCTATKU PA3IMYHBIX METOJ0B KOHTpoJs. [IpaBuia nmpuBeneHus pe3yabTaToB
ucnblTaHui u n3mepenuil. Opopmienus oruetoB. Cratuctudeckas 00paboTKa pe3ybTaTOB aHAIU3a.

Tembl J1a0opaTopHBIX 3aHATHH: OlEHKa TOTPEIIHOCTE MEPHOM MOCYIbl, TPUEMBI B3SITHS
TOYHOM Macchl U 00BeMa

HN3yyuB naHHBIA MOAY/b, CTYIEHT A0JKeH: cHOpMHUpPOBATH MPEJCTABICHHUE O 3ajadax
AQHAIUTUYECKOTO0 KOHTPOJIS, €r0 POJIM B MPOU3BOJACTBE, O (DYHKLUU JIaOOpaTOPUI aHATTUTHUECKOTO
KOHTPOJISL.

3HaTh: BUIBI KOHTPOJIS, MOKA3aTeIH KadecTBa CHIPbS U TPOIYKIIMU, METOIbI OICHKU
MPaBUIBHOCTH, CXOJAUMOCTH, JOCTOBEPHOCTH pe3yJIbTaTa.

YMerThb: oOleHHMBATh BO3MOXXHOCTH METOJOB KOHTPOJS, MPUMEHSTH METOJbI 00paboTKH
pe3yIbTaTOB Ha MPAKTUKE, OLIEHUBATH JOCTOBEPHOCTh U MOTPEIIHOCTD MPOBEACHHBIX U3MEPEHUM.

Baanerb: MeTrogamMu BBIYHMCICHUM OCHOBHBIX KPUTEPHEB METPOJIOTHUH, KOMIBIOTEPHBIMU
nporpaMMamMu o 06paboTke JaHHBIX

MeToanyeckue peKOMEeHAAIUN 110 H3YyYeHHIO TeMbI:
[Ipu ocBOCHHMM TEMBI HEOOXOTUMO:

e (O3HAKOMHUTBCS C  HMMCIONIMMHUCS  JUTEPATYPHBIMH  HCTOYHUKAMH  (y4eOHHMKaMHU,
MOHOTpadUsIMH, SJIEKTPOHHBIMH PECYpPCaMH, CTaThsIMU B BEAYIIUX XUMHUECKUX JKypHaIax),
JEKIMSAMU IIpenojiaBarene

e CdopMupoBaTb TMOHUMAHME OCHOBHBIX  METPOJOTHYECKHX  XapaKTePUCTHK,  HX
BO3MO’KHOCTEHN U METOJIUK pacyeTa.

e (OTBETUTH HAa KOHTPOJILHBIE BOIIPOCHI:

. UTo Takoe cranmapTu3amys u cepTudukanys?

. Kakue nokasarenu kauecTBa ChIpbs U poaAyKIMU Bel 3Haere?

. [IpuBenuTe KIaccupuKauym METOI0B KOHTPOJISI

. Uro BKIIFOYaET B ce0s aTTecTanus Jadbopatopuii?

. Kak uckirouarorcst rpyOblie morpemHocTH (mpoMaxu)?

. UTo Takoe I0CTOBEPHOCTh, MPaBUIBHOCTh U CXOJUMOCTb PE3YJIbTATOB?
. Kak u nns wero paccuntsiBatoT kputepui CtbrojieHTa’?

. Kak paccuurath norpeunrHocts usmepenus?
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9. Uto TaKkoe 10BepUTEIbHBIN HHTEPBAI?

10. Kak paccuuTaTh HEOOXOJMMOE YHCIO MapaUICIbHBIX U3MEPEHUU ISl TOTYUYEHUS
pe3yibTaTa ¢ 3aJJaHHOW TOYHOCThIO?

11. JIns yero ucnonb3yroT Kputepuii durepa’?

Monyas 2
MeTtoabl npo600TOOPa ¥ NPOOONOATOTOBKHU

TeMbl JeKIMOHHBIX 3aHATHIi: [Ipo6ooTOOp. OcHOBHBIE TpUeMBbl, BUABI Tpo0. TpedoBanus
Kk 1pobam. IIpoGomoxaroroBka. Ilpmemsr pasnoxkenus npoO6. MeToapl pasgeneHus U
KOHLIEHTPHPOBAHMUSI.

Tembl J1a00paTOPHBIX 3aHATHI: ['paBUMETpUsS B METOAAaX KOHTPOJSI KayecTBa CBHIPbS U
POYKIUU

Tembl npakTHYecKkuX 3aHATHIT: CXxema BpIOOpa MeTo1a TpoOOIOAroTOBKH. PacueT HaBeckn
JUId aHanm3a. PemieHwe 3amad Ha TeMmy «OKCTpakuus». PemeHwe 3amad Ha Temy
«Xpomarorpapuueckue METOIbI Pa3ICICHISD

N3yunB 1aHHbI MOLYJIb, CTYAEHT A0JIKeH: ChOPMUPOBATH MIPECTABICHHE 00 OCHOBHBIX
croco6ax npo0ooTdopa 1 NPoOONOArOTOBKU, METOJaX KOHLIEHTPUPOBAHUS U pa3/ieeHUs, a TAKXKe
0 COCTOSIHUU COBPEMEHHOT'0 Ta30XpOMaTOrpa)uueckoro aHaIn3a, ero BO3MOKHOCTSX, OCHOBHBIX
HaMpaBJICHUAX U TCHICHLUAX Pa3BUTHSL.

3HaThb:

- BUJIbI 1100 U TpeOOBAHUS K HUM,;

- IPUEMBI PA3JI0KEHUS [TPOO;

- CYTb Ipoliecca SKCTPAKLUU U anmnapaTrypHoe ohopMiIeHne Mpolecca;

- CyTh IPaBUMETPHUECKOI0 aHAJIN3a;

— TEOPETUYECKUE OCHOBBI Fa30BOI XpoMaTorpaduu, OCHOBHBIE METOIbl KAYECTBEHHOT'O U
KOJINYECTBEHHOT'O XpOMaTOrpaMuecKoro aHaiu3a;

— amnmapaTtypHoe oopmiieHne razoxpomarorpapuieckoro mporecca

Ymers:

— MPOBOJUTH PACUEThl B IPABUMETPUUECKUX METOJaX U METOAaX IKCTPAKIIUH;

- OTIPEJIENIATh OCHOBHBIE XapaKTEPUCTUKH XpoMaTorpaduyeckoro mnpoiecca u3
XpOMaTOrpaMMbl; HHTEPIPETUPOBATH HKCIIEPUMEHTAIbHBIE PE3YJIbTAThI

— noAOupaTh ONTUMAJIbHBIE YCIOBHSI TPOBEIEHUS SKCTPAKIIMU U XpoMaTorpaduueckoro
paszaencHus

Baaners:

— METOJMKaMH MOUCKA MOAXOIAIIEro BapuaHTa npodooTdopa, MpoOOnoArOTOBKH U
pa3ziesieHus BEIIECTB;

— HaBbIKaMM pabOThI HA COBPEMEHHOM XpoMaTorpaduyeckoM 000pyJ0BaHHH.

MeTogmqecmle PECKOMEHIAIUHA 110 UBYUCHUTIO TEMbBI

[Ipu ocBOCHHMM TEMBI HEOOXOTUMO:

* O3HaKOMHUTBCS C  HMMEIOLUIMMHCA  JIUTEPATypHbBIMU  HMCTOYHMKAMH  (y4eOHHMKaMH,
MOHOTpaHsIMHU, SIEKTPOHHBIMH pECypcaMH, CTaThsIMH B BEIYNIMX XUMHUYECKUX >KypHaJIax),
JEKIMSIMU TIperoiaBaTesne

* ChopmupoBaTh TNOHHMMaHUWE BaXXHOCTH dTana MpoOONOArOTOBKH, c(HOpMHpPOBATH
MIPEJICTaBICHNE O BOBMOXHOCTSX U 3a/1a4ax dKCTPAKLIMH, a TAK)Ke 0 (PU3UKO-XMMHUYECKUX IMTpoLieccax
yep>KUBaHMs cOpOATOB Pa3IMYHOIO CTPOCHUSI Ha PA3UYHBIX M0 MPUPOJIE HETIOABMKHBIX (hazax

* OTBETHTH Ha KOHTPOJIBHBIE BOIPOCHL:

1. Kakue O6bIBatoT KinaccupuKauy npoo?

2. HazoBuTe ocHOBHBIE TpeOOBaHUs MTPU 0TOOPE TTPOO?

3. Uto Takoe pazioxeHue npoo?

4. TlpuBennuTe OCHOBHBIE XapaKTEPUCTHKU U MapaMeTpbl Ipolecca dKcTpakuuu. Yto Takoe
CTETIEHb U3BJIEUHUSA?



5. JlaiiTe onpenenenue XxpomMaTorpaguu.

6. Ilepeunciure cnocoObl TOMy4YyeHUS Xpomarorpamm. UTO HUCHOIB3yeTCsl B KadyecTBe
AIIIOEHTOB B KaXJIOM U3 CIIOCOOOB?

7. Kak MO’KHO OCYIIECTBIIATH UICHTU(DHUKALIMIO ONIPENEIAEMbIX COCIMHEHUH B CMECH TOCTe UX
XpoMaTtorpaduyeckoro pasaeneHus?

8. Ilepeuuncnure criocoObl KOJIMYECTBEHHOTO aHaIM3a B XxpoMmarorpaduu. CpaBHUTE UX MEXKITY
co00ii.

9. Ilepeuncaute OCOOCHHOCTH U MPEUMYIIECTBA BBICOKOI(DPEKTUBHOM KUIAKOCTHOM
xpomarorpaduu (BOXKX).

10. Kakue BapuaHTBI METOJIa HCTIOJIB3YIOT B aHATUTUYCCKOU MPAKTUKE?

11. Kakwue copOenThl ucnosib3yroT B BOXKXX? Kakum TpeOGoBaHUSIM OHU JOJIKHBI OTBEYATh?

13. Yem ompepaensercss SIIOUPYIOMIAs CIIOCOOHOCTh MOABIKHOW (a3bl B KHIKOCTHOM
xpomatorpadun?

14. Kak moabuparoT cocTaB MOABUKHON (a3l B KUAKOCTHOM xpomarorpaduu?

Monayas 3
MeToabl KOHTPOJISI KAYeCTBA

Tembl JIECKUMOHHBIX 3aHATHI: XVMHYECKHE METOJbl aHAJTUTUYECKOTO KOHTPOJISI Ka4yeCTBa.
OU3NKO-XUMHUYECKUE METOIBI KOHTPOJIA KauecTBa. AHAIUTUYECKUM KOHTPOJIb HAa IPEIIPHUITHAX
He(pTeXUMUU U OMOTEXHOJIOTHHU

Tembl 1a00paTopHBIX 3aHATHH: TUTpUMETpHUYECKHE METOBI B KOHTPOJIE KAUECTBA ChIPhS
U poAyKuMu. MTHCTpyMeHTaIbHBIE METOIbI B KOHTPOJIE Ka4€CTBA ChIPhS U MPOAYKIIHH.

Tembl nmpakTuyeckux 3aHaATH: Pemenue 3amad Ha TeMy «PacyeTel B TUTPUMETPUN.
Pemenue 3amau Ha Temy «MHCTpyMeHTajabHBIE METOJbl AHATUTUYECKOIO KOHTPOJIs». OOBEKTHI
AQHAJTUTHYECKOTO KOHTPOJISI Ha PEANPHUATAAX HeYTEXUMUHN U OMOTEXHOIOTUN

N3yyuB naHHBI MOAYJb, CTYAEHT AOJIKeH: C(POPMHUPOBATH OCHOBHBIE IPEICTABICHUS O
XUMHUYECKHX M (DU3MKO-XUMHUYECKUX METOAAaX AaHaIMTUYECKOIO KOHTpPOJI, MX BO3MOXKHOCTSIX,
OTpaHUYEHUSAX U 00JacTSIX IPUMEHEHUS.

3HaTB: OCHOBBI METOJOB aHAINM3a, 3aKOHBl M YPaBHEHHS METOJOB, BO3MOXHOCTH HX
MPAKTUYECKOr0 IPUMEHEHUS

YMeTh: OlIEHMBaTh BO3MOXKHOCTH KaXkJIOTO METOJa, BBIOMpPATh MOJAXOAALIMHA MOJ 3amauy
METOJ UCCIIEA0BAaHUS

Buaaners: METOAUKAMHU TUTPUMETPUYECKOT O, CHEKTPOPOTOMETPUYECKOTO U
AIIEKTPOXUMHUYECKOTO UCCIIEI0BaHUS, HABBIKAMU 00paOOTKU MOJyUYEHHBIX pe3yJIbTaTOB aHAIN3a



MeToaunuyecKkue PEKOMEHAAIUHA 1O U3YYCHHUIO TEMbI:

IIpu ocBoeHUM TEMBI HEOOXOAUMO:

O3HaKOMMTBCS €  UMEIOIIUMUCS  JIMTEPAaTYpHBIMM  MCTOYHUKaMHM  (y4eOHMKaMH,
MOHOTpa(UAMH, TEKTPOHHBIMH PECYPCAaMH, CTAThSIMU B BEAYIIUX XUMHUECKUX KypHAJax),
JEKLUUSMH IIperoaaBarenei

CdopmupoBaTh npeacTaBieHue 00 OCHOBHBIX XUMHUYECKUX U (PU3UKO-XUMUYECKHX METO/aX
AQHAJIMTUYECKOTO KOHTPOJIA ChIPbs U NIPOAYKIIUU

OTBeTHuTh Ha KOHTPOJIbHBIC BOIIPOCHI:

1. HazoBuTe u3BectHbic Bam MeTOIbI XMMHUECKOT0 aHANIN3a, IPUMEHSEMbIE IS
KOJIMYECTBEHHOTO HCCIIEIOBaHUS O0bEKTa.

2. HazoBuTE TUTPUMETPUUECKHE METOIBI ONIPEAETICHUS KOJTMYECTBEHHOTO CO/IeP KAHUS
KOMIIOHEHTa B ucciieyeMoM oobekTe. Kak ocymiectBisiercss TuTpoBanue?

3. UnaukaTopsl B TATPUMETPUYECKUX METO/IaX TUTPOBaHuA. MIHIUKATOpHbBIE OMINOKY.

7. IlosicHUTE MPUHIMII pacyeTa KOJIMUYECTBEHHOIO COJEpKaHUsI KOMIIOHEHTA 110
pe3ysibTataM XMMHUYECKOT0 aHaJIu3a IIPU pa3IudHbIX ClI0co0ax OCYIIECTBIICHUS
TUTPOBAHUS.

8. Kakue TpeboBanust HEOOXOAMMO BBITOIHATH JUJIsl OJTYYCHHS KAUeCTBEHHBIX Pe3yJIbTaTOB
B I'pPaBUMETPUUECKOM aHanuze?

9. Yto o3HaUaeT MpaBUIBLHOCTh, CXOJIUMOCTb, BOCIIPOU3BOJAUMOCTH PE3YJIbTATOB aHAIHU3a?
Kak onpenensitcst abcomoTHas U OTHOCUTENIbHAS OIIMOKY aHaIU3a.

10. I'paBumMeTrpuyeckuii pakrop. Pacuer HaBecku oOpa3iia, HEOOXOAMMOTO JIJIsl aHAIH3A,
OIpeEIIEHUE KOJNYECTBA IIPOMBIBOYHOM KHIKOCTH, PACUET MaCCOBOM JJOJIU KOMIIOHEHTA B
oOpa3lie, OlleHKa MorpemHocTel (abCoOTHON U OTHOCUTENBHOMN ) aHATU3a.

11. HazoBUTE OCHOBHBIE ONITUYECKUE METO/IbI KAUECTBEHHOT'O M KOJIMYECTBEHHOTO aHAIN3a.
OT 4yero 3aBUCUT UHTEHCUBHOCTD U IIMPHHA CIIEKTPAJIbHBIX JTUHUH?

12. Kak mpoBOsT Ka4eCTBEHHBIN M KOJIMYECTBEHHBIN aHAIIN3 B SMUCCHOHHOMN
CHEKTPOCKOMUU?

13. Ontuueckas cxema criekrpomerpa. Y ®- 1 BUIUMble 001aCTH CIIEKTPA.

14. 3anuimuTe OCHOBHOM 3aKOH cBeTomnorioneHus. Ha3oBure orpaHndeHus U yciaoBus
MpUMEHUMOCTH 3akoHa byrepa - JlamGepra - bepa.

15. B uem 3akimro4aeTcsi METOJIOM IpagyupoBovHOro rpadguka? Meroa mob6aBok? Meton
JIBYX CTaH/IApTOB?

16. Pedpakromerprueckue MeTOABI aHan3a. [lokazarenb mperoMIIeHuSI.

17. Ha uem ocHOBaH MeTO[ OTeHIMoMeTpun? 3anumuTe ypasHeHue HepHera.

18. IpuBeauTe KITaCCHPHUKAIHIIO AIEKTPOOB. [[puMephI 27IEKTPOIOB B MOTEHIIMOMETPHH.
19. Ha yewm ocHoBaH MeTox KynoHoMmerpuu? Chopmynmpyiite 3akoH Dapazes

20. Yro uzmepsroT B KOHAYKTOMeTprn? Kakne 3aK0oHBI U MTOJIOKEHHS TOT0 METO/1a BaM
W3BECTHBI?

21. Yro Taxoe noisiporpadus? Uto Takoe BoIbTaMIIEpOMETPUYIECKOE TUTPOBAHUE?

22. B 4yem cyTh METO/1a aMITIEPOMETPHH?



7. OueHOYHbIE CPeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cenect Koa koHTpoIMpyeMoil KoMIIeTeHIMH HaumeHnoBanme
P (WJIK ee 4acTH) OLICHOYHOI'0 CPeICTBA
8 OIIK-4, OIIK-5 Otuerts! 1o 1aboparopHbIM pabotam 1-4

KommuiekTel KOHTPOJIBHBIX PAOOT
Bomnpocsl k 3x3ameny
Hrorossiii Tect

7.2. TunoBble 3a/laHud WJIN HHbIE MaTEepHaJIbl, H606X0)II/IMBIe AJIS TEKYIEro KOHTPOJIsA

7.2.1. KoHTpoJibHbIE PAGOTHI
(HAUMEHOBAHUE OYEHOUHO2O CPedCmBa)

Koutpoabnas padora mo teme ««Maremarudyeckasi o0padoTka pe3yJabTaTOB» (IpUMePHI
3a/1a4)

1. Jlns ompeneneHus KOHLIEHTpaLMM KOMIIOHEHTa B pacTBOpPE MPOBENU S5 MapaieabHbIX
OTIBITOB TIO0 THTpOBaHMI0. OOBEM TUTPAHTA, MONICIICT0 Ha TUTpOoBaHUE, cocTaBmi (Vi, mi): 45,40;
48,50; 44,80; 34,50; 43,80. Ectb 111 rpy0as MOTpemiHOCTh B ONPEICICHUN PE3yIbTaTOBR?

2. Haiimute NOBEpHUTENBHBI WHTEPBAI PE3YJIbTATOB OMPEACICHUS 00BEMOB KOJOBI, €CIU
NoJTy4deHsl cienytome nanusie (mi): 50,05; 50,25; 49,75; 50,15; 50,00 (P=0,95).

3. Ilpu ananm3e cTaHgapTHOrO OOpasla CTaiH, colepamieil coryiacHo macnopty 2,57%
Xpoma, nosydensl ciegywomue pesyabtatsl (Cr, %): 2,51%, 2,42%, 2,57%, 2,49%. MoxHo nu
YTBEPKAATh, YTO METOJUKA COJIEPKUT CUCTEMAaTUYECKYIO TOIPEIIHOCTh?

4. Tlpumech THOdeHa B OeHsone (% Macc.) onpenensian cnekrpoporomerpudeckum (1) u
xpomarorpaduyeckum (2) meronamu. [Tomyuunu cneayromue cepuu JaHHbBIX:

(1) 0,12 0,19 0,16 0,14;

(2) 0,18 0,32 0,24 0,25 0,28.

W3BecTHO, uTO Xpomarorpapuueckass METOAMKAa HE COJEPKUT CHUCTEMaTUYECKOU
norpemtHOCTH.  COZEpKUT JIM  CHUCTEMAaTHUYECKYI0 MOTPEHIHOCTh CIEKTpo(oTOMEeTpruyecKas
MeToAuKa?

5. JIns mpUTOTOBJIEHUSI PacTBOPa UCHOIB30BAM MEpHYIO Kooy oosemom 100,0+0,1 mi, a
CTaH/IapTHOE OTKJIOHEHUE, 00YCIOBIEHHOE HETOYHOCTBIO 3all0JIHEHUs KoJObl, cocTaBiuseT 0,05 mul.
OrneHuTe CyMMapHYyIO HEONPEAEICHHOCTD (CTaHAaPTHOE OTKJIIOHEHUE) BEIMYMHBI 00bEMa pacTBOpA.

KonTposbHnasi padora no teme «Pacyersl B THATPUMETPHW» (IPUMeEpPHI 3a1a4)
1. U3 maBeckn H2C204 - 2H20 maccoii 0,5500 r mpurotouiu 100,0 M pactBopa. Ha

tutpoBanue anukBoTHl 10,0 My 3TOro pactBopa uspacxoaosanu 9,2 mi pactsopa NaOH. Haiitu
MOJISIPHYIO KOHITeHTparuto pactBopa NaOH.

2. Kakas macca Ca(OH)2 (T) Obua pacTBOpeHa B MepHOi konbe oobemMom 500 M, ecnu Ha
tutpoBanue 25,0 M aToro pactBopa 3arpadero 9,8 mi 0,1000 M pactBopa HCI?

3. Mz naseckn HpC4H404 maccoii 1,3230 r mpurortosuiu 150,0 Mt pactBopa. Ha TuTpoBanue

amukBoThl 10,0 mut aToro pactBopa ¢ penondranennom (pT = 9,0) m3pacxogoBanm 12,7 mn pactBopa
NaOH. Haittu MmossipHyt0 KOHIIeHTpanuto pactsopa NaOH.

4. U3 naBecku H2C204 - 2H20 maccoii 1,2560 r mpurotosunu 100,0 M pactBopa. Ha
tutpoBanue anmukBoThl 10,0 mur aTOro pacrBopa m3pacxomoBanu 7,2 mia pactBopa NaOH. Haiitu



MOJISIpPHYIO KOHIIEHTpaluto pactBopa NaOH.

5. HaBecky NapB40O7 - 10 H2O maccoii 3,8054 T pacTBOpwid B ropsideid BoJe, MIEPEHECIIN B

MepHyr0 Koi0y oobemom 200,0 MiI, OXJIAMWIXM U COJIEPKMMOE JOBEIHM JO0 METKH Bojaou. Ha
TuTpoBaHue 15,0 MJ MOJIy4eHHOTO pacTBOpa ¢ METUJIOBBIM OpPaHXKEBBIM M3pacxopoBainu 16,4 miu
pactBopa HCI. Halitu mossipayto koHneHTpanuto pactsopa HCI.

6. W3 naBeckm H2CgH404 wmaccoit 1,1860 r mpuroroBmiam 200,0 mu pactBopa. Ha

tutpoBanue anukBoThl 10,0 mi1 a3Toro pactBopa ¢ penondranentnom (pT = 9,0) uspacxomosanu 11,7
Mma pactBopa NaOH. Haiitu MmossipHyto KOoHIIeHTpaiuo pactBopa NaOH.

7. N3 maBecku NapB407 - 10 H20O maccoii 0,9580 r nmpurorounu 50,0 M pactBopa. Ha

tutpoBanue 11,0 Mi1 mOTy4eHHOTO pacTBOpa C METHJIOBBIM OPAaH>KEBBIM U3pacxonoBaiu 14,9 mn
pactBopa HCI. Haiitu MonspHyto koHueHTpanuto pactsopa HCL

8. U3 maBecku H2C20y4 - 2H20 maccoii 0,6700 T npurorosunu 100,0 ma pactBopa. Ha

tuTpoBanue anukBoThl 10,0 Mut aTOro pactBopa uspacxonoBamm 10,2 M pactBopa NaOH. Haiitu
MOJISIPHYIO KOHIIeHTparuto pactBopa NaOH.

9. U3 naBeckn H2C204 - 2H20 maccoii 0,4300 r npuroromm 100,0 M pactBopa. Ha

tuTpoBanue anukBoThl 10,0 Mit 3TorO pactBopa ¢ dpenondranennom (pT = 9,0) uzpacxomosanu 9,8
M pactBopa NaOH. Haiitu Mmonsipayto koHiieHTpanuio pactsopa NaOH.

10. HaBecky NapB407 - 10 H20 maccoii 3,7054 T pacTBOpUIN B rOpsiYCi BOJIE, TICPEHECIIH B

MepHylo Kon0y oobemom 200,0 M, OoXJaauiau U COAEPKMMOE TOBENU 10 METKM Bojoi. Ha
TUTpOoBaHue 14,7 MJ MOJIy4eHHOTO pacTBOpa ¢ METUJIOBBIM OpPaHKEBBIM H3pacxoaoBaiu 15,6 miu
pactBopa HCI. Haiitu MonsipHyto KoHLeHTparuo pactsopa HCI.

KonTposbHas padora no teme «MHCTpyMeHTaIbHbIe METOAbl AHAJIMTHYECKOr0 KOHTPOJIS
(mpumepsI 3a1a4)

1. BelumcanTe ONTUYECKYIO INIOTHOCTH PACTBOPA, ECIIM CBETONPOITyCKaHKE ero paBHo 80%.

2. Monspuslii koodpuuuent nornomenus KMnOs npu A = 546 M pasen 2420.
Onrtryeckasi IIOTHOCTB 3TOro pactBopa mpu | = 2 cm pasna 0,800. Onpenenure T(KMnO4/Mn).

3. Omnpenenure MaKCHMaIbHYIO TOJIMHY HOIVIOMIAIOMEro cios | aas (poToMeTpupoBaHHs
OKpAIIEHHOTO PacTBOpa COJMH Keje3a, ecau B 50 cM® JaHHOTO pacTBOpa CONEPIKUTCS 2 MT
xeneza. OnTuueckas IUIOTHOCTh pacTtBopa paBHa 0,430, a MoussipHBIH KO3 (UIUEHT
nornomenus 4-10°,

4. PaccunTaiiTe HaMMEHBINYIO KOHIIEHTPAIMIO BEIIECTBA (MOJBL/AM’) s (hOTOMETPHUECKOTO
onpejiesieHHsl, ecId U3BECTHO, uTo €A = 5+ 10%, a onTumanbHoe 3Hauenue A ipu 1 =5 cM paBHO
0,010.

5. MHccnemyemsiii pactBop umeeT A = 0,900 npu usmepenuu B kioBete ¢ | =5 cm.
OnpeieuTe KOHIIEHTPALMIO PACTBOPA, €CIIH CTAHAAPTHEIH PacTBOP, COAEPKAIIMIA 7 MKT/CM® 5TOTO
e BemiectBa, umeeT A = 0,600 npu n3MepeHuu B kroBeTe ¢ 1 =3 cm.

6. Hapecky cmiaBa, cojepxkamiero THTaH waccoir 0,2500 T, pacTBOpuiM M pa3baBUIn
JUCTHIUTIPOBAHHON BoJIoi B MepHO# Konbe 1o 100 cm. K 25,00 cm® nomydennoro pacrtsopa
706aBUIM COOTBETCTBYIOIIME DPEAKTHUBBI M pa30aBuau n0 50 cM®, TpH 3TOM MHONYYHIH
coeuHeHue KENToro 1sera. Onruyeckas IOTHOCTh, MOIYYeHHOro pactBopa pasHa 0,220. K



Apyroi mopuun 06bEMoM 25,00 cM® n00aBmIM pacTBOp, coxepxkammii 0,20 MT THTaHA,
0o0paboTalii aHAJIOTUYHO MEPBOMY pacTBopy. Onruyeckas MIOTHOCTh 3TOTO pacTBOpa paBHA
0,500. Onipenenute coaep:kanure TUTaHA B ciuiaBe (M, %).

7. W3 HaBecku craiy, coiepkaimie Hukenb maccod 0,2542 1, mociae COOTBETCTBYIOILIEH
06paboTkn momyunnu 100,0 cM® pacTBOpa, COMEPKAIIEr0 AUMETHUITTHOKCHMAT HHUKEIS.
OnrTuyeckasi TUIOTHOCTh 3TOTO0 PAacTBOPa, OTHOCUTEIIBHO PAacTBOpA CPABHEHUS, COJIEPIKAIIIETO
6,00 mr mukens B 100 cm®, paBHa 0,440. JIs MOCTPOEGHMS TPaZyHPOBOYHOTO TpaduKa B3SUIH
TPU CTaHJIAPTHBIX pacTBOpa, conaepxamux 4,00; 8,00; 10,0 cm® mukens B 100,0 em® u MOJTY WU
IpH TEX XK€ YCIOBUSX OTHOCUTEIBHBIC ONTHYECKUE IUIOTHOCTU cooTBeTcTBeHHO: — 0,240;
0,240; 0,460. Beraucnure conepxanue HUKENs B ctainu (o, %).

8. Mounspusiit kodddurment nornomenus mutuzonara meau (111) B CCls pasen 4,52.10%. Kaxyio
MacCCOBYIO JIOJIF0 MEIIM MOKHO OINPEAEIUTh C JUTU30HOM, €CITM M3 HABECKH 00pasiia cIijiaBa
maccoit 1,0000 r nomyunsu 25,00 e’ pactBopa autu3oHaTta B CCls? OnTrdeckas IIOTHOCTb,
u3mepenHas npu 1 = 5,0 cm, cocraBuna 0,020.

9. Jlna onpenenenus MapraHia B cTald HaBecKy Maccoii 1,000 T pacTBOpUIIM B CMECH CEpHOIA,
dochopHO# 1 a30THOH KHMCIIOT U pacTBOPOB pasbasmimn 10 200 cv®. JIns poToMeTpupoBaHus
oTo6pamu 20 cM® 3TOro pacTBOpa M PEaKIUIo IPoBeIn B Kojibe BMecTuMocThio 100 cm®. Tlo
rpaslyupOBOYHOMY IpadHKy colepKaHue MapraHua B 3ToM pactBope pasao 0,71 mr. KakoBo
conepkanue Mn (o, %) B ctanu?

10. Jlns onpenenenus Meau B ciulaBe M3 HaBecku Maccoil 0,3000 r mocie pacTBOpEHMS M
06pabotkn pactBopom NHz momyummm 250 cm® okpalleHHOTo pacTBOpa, ONTHYECKAs
IJIOTHOCTh KOTOporo B KioBeTe mpu | = 1 cM paBna 0,250. Onpenenute comepxaHue MeIu B
cmuiase (o, %), ecau ek = 400.

Kpurtepun ouenku:

Kaxnas xoHTponbHas oneHuBaercss B 20 OamnoB. bamisl pacnpenensroTcss MexXIy 3ajadyaMH B

3aBUCHUMOCTH OT KOJIMUYECTBA U CJIOKHOCTH 3a]1ay.

7.2.2. KOMILIEKTBI 0TYETOB 110 JIA00PATOPHBLIM PadoTam

JlabopaTopnasi padora no rpasumerpuu: «Onpexejnenue coaep:xkanusi gocpopa B
cynepgochare»

Xon padoTbl
1. IlpurortoBnenue pactBopa ¢dochopHOro ynobpenus. MeTogomM KBapTOBaHUS OTOUPAIOT
npuMepHo 100r oOpasua, oTkya OepyT IpUMEpHO 2I' ¥ B3BEUIMBAIOT C MOTPEIIHOCTHIO HE
6omee 0,0002r. ITpoOy mepeHOCAT B cTakaH BMECTUMOCTRIO 250 M1, 100aBisrOT 15 Mt a30THOM
kucnotel (p=1,4) u 5 mn consHoi kucnoTel(p=1,19). ConepkuMoe cTakaHa KHIISTSIT IO
YaCOBBIM CTEKJIOM JI0 IMOJTHOTO pacTBopeHus nmpoOsl (10 muH.).
Cas(POg4)sF + 10HCI = 5CaCl> + 3H3PO4 + HF
Cas(POg4)3F + 10HNO3 + 5Ca(NO3), + 3H3PO4 + HF
2. Ocaxnenne dochar-uona. B ropsumii pactBop m100aBisArOT 1o MyHKTYl 10 Mt murpaTa
aMMOHUS M HelTpanusytoT 10%-HbIM pacTBOpoM amMmHaka 1o QenondranrenHy. 3aTeM B
pacTBOp MEIJICHHO TOJHMBAIOT, epemMemuBasi, 50 M MaruesnanbpHO# cMecH, a gepe3 10 —
15 mun. 20 M 25%-Horo pacTBOpa aMMHaKa; MOJyUYEHHYI0 CMECh IEPEMEIINBAIOT B TEUEHUE
30 MUH 10 OJTHOTO OCAXKIACHUS.
3. OTzenenue ¥ NPOMbBIBAHHS OCaKa
O06pa3oBaBIIUKCS 0CAI0K KOJTMYECTBEHHO NIEPEHOCAT Ha (PYIIBTP «CHUHSSI JICHTA, T00aBIss
Kaabli pa3 B crakaH 8-10 mut 2,5%-Horo pacTBopa aMmMHaKa M TIATEIBHO CMbIBasi CO CTEHOK U
nHa Kpuctamuibl ocaaka. Ocamok Ha ¢uibTpe npombiBaioT 3-4 pasza 2,5%-HBIM pacTBOPOM
ammuaka. O0umii 00beM mpomMbIBHEIX Bog 100 — 125 mur.
3. IlpokanuBanHue ocaaka
4, @uibTp ¢ 0CaAKOM IEPEHOCAT B TUTEIb, IPOKAIMBAIOT 10 MOCTOAHHOM Macchl npu 1000 —




1050°C. OxmaxaaroT mpoOy B IKCHKATOPE 10 KOMHATHOM TeMITepaTyphl. 3aTeM OIPEACIISIOT
Maccy npoaykra MgoP207.
5. IIpoBeneHne KOHTPOJIBLHOTO aHAIN3A

[ToBTOpPHO MPOBOAAT aHAIN3 Oe3 BBEICHHS MPOObI 00pasiia B TEX )K€ YCIOBUSIX U C
TEM K€ KOJMYECTBOM PECAKTUBOB.
6. Pacuem: Copnepxanne (Macc. monm,%) docdopa B mepecuere Ha P20s5 BRIUHCIAIOT 110

bopmye:
® = m0.638V-100/(mVy),

r7ie M — Macca HaBeCKH aHATU3UPYEMOU MPOOBI, T;
M1 — Macca MPOKAJICHHOTO OCaJlKa 32 BBIYETOM MAaCChl OCajKa B KOHTPOJIHHOM
aHanmse, T;
V — o0beM MepHOH KOJOBI, MPUMEHSIEMOUW TpU paszliokeHuu ¢GHocHopHOro
ya0OpeHus, MII;
V1 — 00beM aHAIM3UPYEMOTO PACTBOPA, OTOOPAHHBIH ISl aHAJIHM3a, MIT;

0,638 — koaddunment nepecuera nupodocdara maraus MgoP.0O7 Ha neHTaoKCH T
docdopa P20s.

7. IMonmucaTh MOTYYCHHBIC PE3YJIBTATHI Y IIPETIOaBaATEIIS.
8. ObopMHTH OTYET.

JlaGopaTopnasi pa6ora mo Turpumerpuu: Monomerpudeckoe onpenaeaeHue copaepKaHus
CBOGOHOTIO XJI0pPa B BO/IE

Xom paboTsl
B xoHnueckyro kos0y eMKOCThIO0 250Mi1 OTMEPSIOT MUIIETKON 25MJ1 HcceayeMoi
BOIbI, 7100aBIsOT 2Ma 2H pactBopa cepHoii kucinotel u Smit 10% pactBopa KJ (anukBora).
BoeigenuBumiics ox tutpytoT pabounm pactBopoM 0.05H Na2S203 no cBerio-xkenTtoit
OKpacku. 3areM B KojiOy mpuOaBisioT IMa Kpaxmana, HOSIBISIETCS XapaKTEpHOE CHHEe
OKpallMBaHWE, W TMPOJOIDKAIOT TUTPOBATh TMPH IOCTOSHHOM TIEPEMEIINBAHUH 10
MCUE3HOBEHUS CUHEW OKpPaCKH.

s monydeHust 6osee HaJeKHBIX Pe3yIbTaTOB TUTPOBAHUE MTPOBOJSAT HE MEHEE TpeX
aMukBOT. OOBeMBbl THOCYJIb(ara, MOMIEAINE HAa TUTPOBAHHE QJIMKBOTHI HE JOJDKHBI
OTJIIMYATBCS JPYT OT Apyra 6osee yem 5%.

PacueT mnpoIeHTHOro coaep)kaHUsl AaKTUBHOTO XJIOpa BO B3SATOM IMpoOe BOJBI
IPOMU3BOJIAT 1O GopMyie
X= Vi-N-E 1 ’
V, 10

I'me V1- cpennuii o6beM pabodero pactBopa THOCYIb(ara HATPHs, TOMIEAIINI Ha
TUTPOBAHME AIMKBOTHI, MJI;

N — HOpManbHOCTE pacTBopa Na2S203, Moib-3KB/1;
V2 — 06beM npoOsI BOJIBI, MIT.;
E - skBuBaseHt xiopa (35,45).

PesynbraThl 3KCIIEpEMEHTa BHOCST B OTUET.

JlabopaTopHasi pa0oTa M0 MHCTPYMEHTAJNbHBIM MeTOAaM aHaau3a: OnpenejieHne Meaud B
MEJHBIX CIIJIaBaX B BU/I€ aMMHUAYHOI'0 KOMILJIEKCA

Xoxa onpenesieHust
Heo0xonuMeble peakTHUBBI:



cTaHaapTHBIN pacTBop cynbdara meau (I1) ¢ comepkannem meau 50 Mr/mit;
aMMHaK, 25%-HbIil pacTBOp.

1.ITocTpoeHue TpaayupoBoYHOro rpaduka. B mecth MEpHBIX KOO BMECTUMOCTHIO 25MIT
MOMEIIAIOT CTAaHAAPTHBIA PacTBOp cyib(ara Menu ¢ coaepkanuem meau (mr): 50, 75, 10, 125, 150,
175 cooTBeTCTBEHHO, 10Ma IUCTHIIIIMPOBAHHOW BOABI, 3MJI pacTBOpa aMMHAKa.
Cozepkumoe KoJib JOBOMAT 10 METKHU. [ToryueHHbIe pacTBOPBI (POTOMETPUPYIOT B KtoBeTax ¢ £=0,5
CM TIPU Amax = 610HM OTHOCHTEIBHO BEIOPAHHOIO PACTBOPA CPABHEHMS U CTPOSAT rpalyupOBOUHbIH
rpaduk B KoopauHaTax A — c(me/mn).

2._Omnpenenenue menu B cmiase. /st onpeznenenus Menu B pacTBOPE MEIHOrO CIUlaBa B
MEpPHYIO KOJOYy BMECTUMOCThIO 25,0Mi1 BBOAAT 10MI1 BOABI, AIMKBOTY aHAJIM3HPYEMOIO pacTBoOpa,
3MI aMMHaKa, COJEPKUMOE KOJIOBI pPa30aBISIIOT JAUCTUIUIMPOBAHHON BOJOW N0 METKH U
nepememnBaioT. PactBop (oToMeTpupyloT B TeX Ke€ YCIOBUSAX, YTO M MpPH MOCTPOCHUU
rpagyupOBOYHOTO rpaduika, U HAXOIAT KOJIMIECTBO ME/IA B HEM.

MaccoByto 101110 MeaH B 00pasiie MEIHOTO CIUIaBa PACCUUTHIBAIOT 11O (opMyIIe:

@ (Cu), % = 100my-Vo/(Vamo),

rae: Mo — Macca obpasiia, mepeBeeHHOr0 B pacTBOp, T;

Vo — 00beM 3TOT0 pacTBOpa, MiI;

Va— aMKBOTA aHAIU3UPYEMOTO pacTBOpa, Mi;

Mx — coJiep>KaHue MeId B aHAJIM3UPYEMOM PacTBOPE, MI/MIL.

TpeGoBanus k opopmMJIeHHIO OTUETA:

1. Kaxnas pabora odpopmisercs Ha OTAENbHBIX IHcTax (Gopmar A4), mo/mkHA COAEPKATh
TUTYJbHBIN JIUCT C YKa3aHUEM Ha3BaHMs TeMbl Ja0OpaTOpHOI paboThl, HOMepa rpymmnsl, GO
cryaenta u ®UO npoBepsrolero npernoaaBaTes.

2. B oT4ere N0KHBI OBITh yKa3aHbl YPABHEHHS IPOBEICHHBIX XUMHIECKHX PEAKIIHH.

3. Tlox popMynamu fomKHA ObITH IpUBEIeHa pacu(pOBKa OYKBEHHBIX 0003HAYECHHIA;

4, Y uuClIeHHBIX 3HaueHMH (M3MYECKUX BEJIMYMH JOJDKHBI OBITH yKa3aHbl €IMHUIIBI
WU3MEpEHUN;

5. TlomydyeHHBIE DKCIIEPHMEHTAIBHBIE BEJINYMHBI JOJUKHBI OBITh YKa3aHBI C MHTEPBAIIOM
HOTPEIIHOCTH U OTHOCHUTENIbHAs NOrpetHoOCTh (%).

6. I'paduku k 1a6OPaTOPHEIM pabOTaM U KPUBbIE TATPOBAHHS JOJKHBI OBITH TIOCTPOEHBI Ha
MUJJIMMETPOBOI Oymare (BbIAeTCsl Ha 3aHATHHN) TI0 IPAaBHJIaM IOCTPOEHUs TpauKOB.

7. BBIBOJIBI JOJKHBI OTPAKATh BBITOJHEHHE 3a/1a4, TOCTABICHHBIX IS JOCTHKEHUS LEIH.

8. OquTBI-HPGSGHTaHI/II/I npuaararoTcsa B BUAC pacriCHaTaHHbIX CJ'IaI\/'I)IOB. 3aHII/ITa IMPOBOAUTCA
nyonuuHo. Bompoc — oTBeT B ycTHOM opme.

IIpoueaypa oueHuBaHuA:
[Tpouenypa 3amuThl J1abOpaTOpPHBIX  pabOT  mpencraBiser coOoi  cobecenoBaHue €
Iperno/iaBaTesieM o0 TEOPETUYECKHM BOIIPOCAaM TEMBbI 1a00paTOPHOH paboThI.



7.3. OuneHoYHbIE CPeACTBA JUIA NMPOMEKYTOUYHOH aTTeCTAlMM N0 MTOraM OCBOEHHS

AUCHUIIINHBbI

7.3.1. Borpochl K MPOMeKYTOYHOI aTTeCTALMU

Cemectp 8
Ne
Bomnpocskl Kk d3k3amMmeny
n/n
1 | Yro Ttakoe cTaHmapTU3aIys u cepTuUKaIms?
2 | Kakue nokasarenu KauecTBa Chlpbsi U IpoAyKuuu Bel 3HaeTe?
3 | [IpuBenute knaccupuKauy METOA0B KOHTPOJIS
4 | Yro BKIIIOUAET B ce0s arTecTaIus J1abopaTopuii?
5 | Kak uckmtoyarotcs rpyObie MOrpenIHocTy (poMaxu)?
6 | Yro Takoe 10CTOBEPHOCTH, MPABMILHOCTh H CXOAUMOCTh PE3YyIbTATOB?
7 | Kak u nns yero paccuutbiBaroT kputepuii CterofeHra?
8 | Kak paccuuTtaTh MOTrpeuIHOCTh U3MEPEHHUS?
9 | Yro Takoe JOBEPUTEIIbHBIA HHTEPBAII?
10 | Kak paccuuTath HEOOXOIUMOE YUCIIO MAPAILISIIbHBIX H3MEPEHHUN IS TTOJTyYSHUS
pe3yJbTara ¢ 3aJaHHON TOYHOCTHIO?
11 | Jins yero ucnons3yror kpurepuii Oumniepa?
12 | Kakwue ObIBaroT KiaccugpuKaiuy mpoo?
13 | HazoBuTe ocHOBHBIC TPpeOOBaHMSI IIPH OTOOPE MPOO?
14 | Yto Takoe paznoxxeHue npod?
15 | [IpuBeauTe OCHOBHBIE XapaKTEPHCTHKH W MapaMeTphbl mpolecca 3KcTpakuuu. Yto Takoe
CTENeHb U3BJIEUEHUs?
16 | JaiiTe onpenenenue xpomMarorpaguu.
17 | Iepeuncnure cnocoObl MOMYy4YSHUS XpoMarorpamMMm. YTO HCHONMb3yeTcss B KadecTBE
3IIFOEHTOB B KaXJIOM U3 CIIOCOOOB?
18 | Kak MOXHO OCYIIECTBIISITh UACHTU(DUKAIIMIO ONPEICIIEMbIX COSIMHEHUN B CMECH TTOCIIEC UX
Xpomarorpaduyeckoro pasaesneHus?
19 | [epeuncnure cIOCOOBI KOMMYECTBEHHOTO aHAIN3a B XxpoMaTorpaduu. CpaBHUTE UX MEKITY
co00il.
20 | Tlepeuncnaure OCOOCHHOCTH W  TPEUMYILNECTBA  BBICOKOI(P(PEKTUBHOW  IKHIKOCTHOU
xpomarorpapuu (BIXX).
21 | Kakue BapuanTtsl MeToza BOYKX Mcnonb3yloT B aHAIMTHYECKOM MpakTHKe?
22 | Kakue copOeHThI ncnoib3yroT B BOXKX? Kakum TpeGoBaHUSM OHH JJOJKHBI OTBEYATH?
23 | Yem ompexpenseTcss OIIOUPYIOMIAs CIIOCOOHOCTh TOABIKHON (a3bl B KHAKOCTHOM
xpomarorpadun?
24 | Kak noaduparoT cocTaB MOABMKHOM (a3bl B )KUAKOCTHON XpoMaTorpaduun?
25 | HazoBuTe wm3BecTHbie Bam MeToipl XHMMHYECKOTO aHAW3a, IMPHUMEHSEMbIC IS
KOJINYECTBEHHOT'O HCCIEeI0OBAaHUS O0OBEKTA.
26 | HazoBuTe THUTpPUMETPUUYESCKHE METOIBI OIPEACIICHUS KOJMYECTBEHHOTO COJCPIKAHUS
KOMITOHEHTa B HccieryeMoM oobekTe. Kak ocymiecTnisercss TuTpoBaHue?
27 | UlHauKaTopsl B TATPUMETPUUECKUX METOZaX TUTPOBaHM. IHIUKAaTOPHbBIE OIIHOKH.




n/u

Bonpocsl k 3auery

28

ITosicauTe IIPUHIUITI pacd€Ta KOJIUYCCTBEHHOI'O COACPIKAHUA KOMIIOHCHTaA IO PE3yJIbTaTaM
XUMHYCCKOI'0 aHaJIn3a IpH pa3JInIHbIX criocodax OCYHICCTBJICHUA TUTPOBAHUL.

29 | Kakue TpeOoBaHMS HEOOXOIUMO BBIIOJHATH IS TOTYYEHUSI KAUECTBEHHBIX PE3yJIbTATOB B
IrpaBUMETPUUECKOM aHAIH3E?

30 | Yro o3Ha4aeT MpaBMILHOCTh, CXOJAUMOCTb, BOCIIPOM3BOIUMOCTh pe3yIbTaToB aHamm3a? Kak
orpenensarcs abCOMOTHAsE U OTHOCUTEINIbHAS OMIMOKY aHaJIH3a.

31 | I'paBumerpudeckuii ¢daktop. Pacuer HaBecku oOpasiia, HEOOXOAMMOIO Ui aHAIK3a,
OIpe/Ie/IEHUE KOJIMYECTBA IPOMBIBOYHOM JKUJKOCTH, PaCYET MAaCCOBOM JI0JIM KOMIIOHEHTA B
oOpa3iie, OIleHKa MOTPeITHOCTEH (a0COTIOTHOM U OTHOCUTEIHHOMN ) aHAIH3A.

32 | Ha3oBuTe OCHOBHBIE ONITUYECKHE METObl KAYECTBEHHOT'O M KOJTMYECTBEHHOTO aHAIN3A.

33 | Ot 4ero 3aBUCUT HHTEHCUBHOCTb U IIUPHUHA CIEKTPAJIbHBIX JIMHUI?

34 | Kak npoBOAST KaueCTBEHHBIN U KOJMYECTBEHHBIHN aHAIN3 B SMUCCUOHHOM CIIEKTPOCKONHUU?

35 | Omnrtuueckas cxema criekrpomerpa. Y ®- 1 BUIuMble 007acTH CIIEKTpA.

36 | 3amummMTe OCHOBHOH 3aKOH CBeTOnomiomeHus. Ha3oBUTe OrpaHWYeHUsT W YCIOBHSI
npuMeHUMOCTH 3akoHa byrepa - JlamGepra - bepa.

37 | B 4eM 3akirovaeTcsi METOIOM IpalyupoBovHOro rpaduka? Meron n106aBok? MeToj 1Byx
CTaH/1apTOB?

38 | Pedpakromerpuueckune MeTo bl aHamu3a. [lokazaTenb npenomMieHus.

39 | Ha yem ocHOBaH MeToA noTeHIMoMeTpun? 3anumure ypaBHenue HepHera.

40 | IIpuBenute Ki1accupUKaLUIO JIEKTPO10B. [IprMepbl 31eKTPOJ0B B MOTEHIIMOMETPUH.

41 | Hauyem ocHoBaH MeTox KysloHoMeTpun? Chopmynupyiite 3akoH Dapanes

42 | Yro u3mepsoT B KOHAykToMeTpuu? Kakue 3aKOHBI M TOJOXKEHHs 3TOr0 METoJa BaM
W3BECTHBI?

43 | Yro Takoe nosisiporpadus? Uto Takoe BOIbTaMIEpOMETPUYECKOE TUTPOBaHUE?

44 | B yeM cyTh METOJIa aMIIEpOMETpUN?




7.3.2. Kputepuu ¥ HOpMbI OLIEHKH

dopma
NpoBeIeHHusl
Cemectp . Kputepuu u HOpMBI OllEeHKH
MPOMEKY TOYHOI
aTTecTAlluu
8 DKk3aMeH (yCTHO) «OTJIIUYHOY TeopeTnueckoe coJIep:KaHue
Kypca OCBOCHO MOJHOCThIO, 03
po0emoB, HEOOXOIUMBIC
MPaKTUYECKHE HABBIKH PaOOTHI C
OCBOCHHBIM MaTepruaioM
copMUpPOBaHBI, BCE
MPEIyCMOTPEHHBIC MTPOTrPaMMOi
oOydeHHUss ~ ydeOHbIC  3aJlaHus
BBITTOJTHCHBI.
Teoperuieckoe coaepKaHue
«XOPOIIIOY

Kypca OCBOEHO MOJIHOCTHIO, 0e3
poOEeIoB, HEKOTOPHIE
MPaKTUYECKHE HAaBBIKU pabOTHI C
OCBOCHHBIM MaTE€pHUAIIOM
c(hopMupoBaHbl HEAOCTATOYHO.
Bce npemycMoTpeHHbIE
MpOrpaMMoil 00ydeHus yueOHbIe
3aJJaHNS BBIITOJTHEHBI,
HEKOTOPbIC BUBI 3aJIaHUI
BBITIOJHEHBI C OUTHOKAMH

«YZOBIIETBOPUTEIILHO

Teopernueckoe coJepxKaHue
Kypca OCBOEHO YaCTUYHO, HO
MpoOEsbl HE HOCAT CYIIECTBEHHOTO
xapakTepa, He0OXOAUMbIe
MPaKTUYECKHE HABBIKU PAabOTHI C
OCBOEHHBIM MaTepHUaIoM B
OCHOBHOM C()OPMHUPOBAHBI,
OOJIBIIMHCTBO MPETyCMOTPEHHBIX
MporpamMmoii 00y4eHus: yueOHbIX
3aJJaHU BBIIIOJIHEHO, HEKOTOPBIE
13 BBIITOJIHEHHBIX 33 JaHUM,
BO3MOYKHO, COJIEP>KaT OMIUOKU

«HCYHOBJICTBOPUTCIIBHO»

Teopernueckoe cosiep:kanme
Kypca HE OCBOEHO, HEOOXOIMMbIE
MPAaKTUYECKHE HABBIKK pa0OTHI HE
c(hOpMUPOBAHBI, BHITIOTHEHHBIC
yaeOHbIe 3aJaHus COIePKaT
rpyOBIe OMMOKH, TOTOTHUTEIbHAS
camMocCTOsITeNbHas paboTa HaJl
MaTepuaIoM Kypca He IPUBEIET
K CYIIECTBEHHOMY TTOBBIIIICHHEO
KaueCTBa BBITTOJHEHUS YICOHBIX
3a1aHHI.




8. YuedoHo-MeTOoaMYecKoe U HHGPOPMAIHOHHOE 00ecTieuyeHne TUCIUTIIHHbI

8.1. O0s3aTenbHasI IMTepaTypa

Tun (yueOHunk, yueoHoe

KoaunuecTBO B

HAY4YHOH
Ne nocooue, yueoHo-
/i ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJi0BOK) METOIHUIECKOE 0coBHE, TI'ox u3nanus oudamnoreke /
HaumeHnoBanue
NPaKTHKYM, Ap.) 3BC
1 | Bepumnun B. U., BracoBa | AHanuTHueckas XuMust [ DIESKTPOHHBIN y4eOHUK 2019 OBC «Jlanby
W.B., Hukugoposa 1. A. pecypc]: yueonuk / 3. 3-e, crep. - CaHKT- https://e.lanbook.
[etepOypr: Jlanb, 2019. - 428 c.: ui. - com/book/11552
(Yuebuuku aist By3oB. CrienuanbHas 6
nuteparypa). - ISBN 978-5-8114-4121-1
2 Cytsarun B. M., JlsnkoB | OU3HKO-XUMHYECKUE METOIbI YuebHOEe mocodue 2022 ObC «Jlaapy
AA. HCCIIEI0BaHMS ITOJIUMEPOB [ DJIEKTPOHHBIH https://e.lanbook.
pecypc]: yue6. mocodue / U3x. 3-e, uchp. - com/reader/book/
Cankr-IlerepOypr: Jlans, 2018. - 140 c.: 99212
ui. - (YueOnuku ais By30B. CrienuaabHas
auteparypa). - ISBN 978-5-8114-2712-3
3 | Cocr. Cynpauna T.H. AHanutuyeckas XUMHs U PU3HKO- JlaGopatopHblii 2018 3BC «IPRBo0Ok»
XAMHYECKHE METOIbI aHAIN3a HPAKTHKYM http://www.iprbo
[DmexTpoHHEIH pecypc]: 1abopaTopHbBIA okshop.ru/70757.
npaktukyM /: Aii [Tu Op Menua, 2018. - 118 html
c. . mi. - ISBN 978-5-4486-0057-9.
4 | T'aneeB A.A. u Jip. Ananutuueckass XuMHs [DNeKTPOHHBIN YyeOHuK 2019 OBC «Jlanb

pecypc]: MEeTObI pa3IeIICHHsI BEIIECTB 1
TUOPUIHBIE METOBI aHANIN3a: YICOHUK /
Cankr-Ilerepoypr: Jlans, 2019. - 332 c.:
wi. - (YueOHuKkH a7 By30B. CnenuanbHas
muteparypa). - ISBN 978-5-8114-3394-0.

https://e.lanbook.
com/book/11389
9



https://e.lanbook.com/book/115526
https://e.lanbook.com/book/115526
https://e.lanbook.com/book/115526
https://e.lanbook.com/reader/book/99212
https://e.lanbook.com/reader/book/99212
https://e.lanbook.com/reader/book/99212
http://www.iprbookshop.ru/70757.html
http://www.iprbookshop.ru/70757.html
http://www.iprbookshop.ru/70757.html
https://e.lanbook.com/book/113899
https://e.lanbook.com/book/113899
https://e.lanbook.com/book/113899

8.2. Jlono/tHUTEIbHAS JIUTEpPaTypa

Tun (yueOnunk, yueoHoe

Koaun4yecTBO B

HAY4YHOH
Ne nocooue, yueoHo-
i ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJi0BOK) METOHUECKOE 0coBHE, I'ox u3nanus oudamnoreke /
HaumeHnoBanue
NMPAKTHUKYM, JIP.) 3EC
[leperonuas 0. B., | IlpakTukyM MO aHaJIMTHYECKOH XHMHUH. | Y4eOHOe ocodue 2017 OBC «IPRB00OK»
Coxomopa C.A. OU3UKO-XMMUYECKHE  METOABI  aHaIu3a http://www.iprbo
1 [DnexTpoHHBI pecypc]: yueb. mocobue / okshop.ru/72731.
Boponex. roc. arpap. yH-T uMm. MimMnieparopa html
[Tetpa |. - Boponex: BI'AY um. Iletpa I,
2017.-100c
Kebentsses A. WM. , | AHaaurudeckas XUMHUsS. XUMHUYECKHE
Kepnocek A.K., Tamyts | MeToasl aHanu3a [DI€KpOHHBIN pecypc]:
N.E. yue0. mocodue / 2-e uza., crep. - MUHCK: ABC
2 Hosoe 3nanne; Mocksa: UHOPA-M, 2014. YuebHOE 1mocodue 2014 "ZNANIUM.
- 542 c.: un. - (Boiciiee o6pazoBaHue. comMm"
bakanaspuar). - ISBN 978-5-
16004685-3.
3 Illexkonauua T. B., DU3NKOXUMAYECKHME OCHOBBI M OOIIHNe
OmnbxoBatoB E. A., MPUHIMIBL  TIEPEpPabOTKH  PACTUTEIHHOTO
CrenoBoii A. B. ChIpbsi  [DNeKTpoHHBIH pecypc]:  yueo.
nocobue / CanktllerepOypr: Jlans, 2017. - VaeBHoe Hocobue 2017 NEC "JTams"
208 c.: wun. - (YueOHHWKH [UIsI BY30B.
CreninanbHas aureparypa). - ISBN 978-5-
8114-2697-
3.
4 JlebyxoB B. U. Oxapa A. DU3HKO-XUMHUYECKHE METOJBI
., ITaBorouenkona JI. I1. uccienoBaHus  [DNEeKTpOHHBIH  pecypc]: N a— 2012 SEC "Tams"

yueOnuk / Cankr-IlerepOypr: Jlans, 2012.
- 480 c. : wn. - (YueOHMKH TSI BY3OB.



http://www.iprbookshop.ru/72731.html
http://www.iprbookshop.ru/72731.html
http://www.iprbookshop.ru/72731.html

n/n

ABTOpLI, COCTAaBUTE/IN

3arsiiaBue (3aroJi0BOK)

Tun (yueOHunk, yueoHoe
nocooue, yueoHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

T'ox m3panus

Koau4yecTBO B
HAY4YHOI
oudanorTeke /
HaumenoBanue
9bC

CrenuanbHas IUTEpaTypa).
- ISBN 978-5-8114-1320-1.




8.3. Ilepeuenb mpodgeccHOHANBbHBIX 0a3 AAaHHBIX U MH(GOPMANMOHHBIX CHPABOYHBIX
CHCTEM
* byrtiepoBckue coo0IeHUA
HayuHblil aHI10-pyccKOA3bIYHBIA XUMUYECKUI KypHal. [lyOinKyeT craTbu 110 OCHOBHBIM
pasjesiaMm XMMHUHU U CMEeXHBIM nuciuiinaam. XKypuan sxoaut B [lepeuens BAK u cuctemy PUHILIL
st 3aperucTpupoBaHHBIX MOJIB30BaTEIEH caliTa JOCTYNEH MOJHOTEKCTOBBIA apxuB ¢ 1999 ropa:
http://butlerov.com/stat/reports/view.asp?lang=ru

*  XuWMHUA B HHTEpecax YCTOHYHBOT0 PA3BUTHS
B xypHane myOnIMKYyIOTCS OpPUTMHAIBHBIE HAay4HbIE COOOIICHHS W O030pbI MO XUMHHU
IPOLIECCOB, IMPEICTABIAIONIMX OCHOBY NPUHLIMIIMAIBHO HOBBIX TEXHOJIOTMH, CO31aBaEéMbIX B
UHTEpecax YCTOWYMBOIO pa3BUTHs, WM YCOBEPIIEHCTBOBAHUS JCHCTBYIOIUX, COXPAHEHUS
IPUPOJIHOM Cpeibl, SKOHOMUHU PECYpCoB, 3Heprocoepexenus. Bxoaut B [lepeuens BAK u cuctemy

PUHLI. locTyrieH  NOTHOTEKCTOBBIN  apXHB C 2001 mo 2005 TOI:
http://www.sibran.ru/journals/Hviur/
* Oriental Journal Of Chemistry
Hayunsiii peneHsupyembiii  sxkypHain OTKpbiToro jgoctyma. Crpana: Wuaaus. S3bik:
aarnuiickuid. [lyOmukyer pe3ysibTaThl HAydYHBIX HCCIICIOBAaHWN B 00JMacTH OOIICH XWUMUH,
OMOXUMHH, CIEKTPOCKOIUU, XUMUU OKpYysKaroleil cpeapl. JlocTyneH MONMHOTEKCTOBBIA apXUB C

2008 rona:
http://www.orientjchem.org/Archive.php

8.4. IlepeyeHb MPOrpaMMHOI0 o0ecriedeHust

Ne Hanmenosanue IO PexBHU3UTEI )loronnopa
n/n (naTa, Homep, CPOK A CTBHS)
1 | Windows Horosop Ne 690 or 19.05.2015r., cpok

JeNCTBUS - 6ECCPOUHO

2 | Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jlorosop Ne 727 ot

20.07.2016r., cpok eicTBUs - OECCPOUHO

8.5. Onucanne MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOI /Ui OCYIIEeCTBIEHUS
00pa3oBaTeILHOIO NMpolecca No JUCHUILIUHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB /1JIsl IPOBEICHUS
. ITepeyenb 0CHOBHOTO 000PYAOBaHUS
1/ | MPaKTHYeCKHX U J1a00pPaTOPHBIX 3aHATHIA,
NMOMELIEeHHUH VI CAMOCTOATEILHOMN
padoThI 00y4arOIMXCH (HOMep ayAUTOPHH)
1 Ulabopatopus "IIpomecchl u anmaparsl 3amuThl [(CTOIBI YIEHHYECKHE, CTOIBI

OKpY’KaroIien cpeasl". YueOHas ayauTopus
TSI IPOBENICHUS 3aHATUH CEMHHAPCKOTO THIIA.
'YyeOHast ayiuTopus Ui KypcOBOTO
MPOEKTUPOBAHUS (BBITIOJTHEHHS KYPCOBBIX
pabot). YuebHas ayaAuTOpHs IJIs1 POBEACHUS
TPYIIIOBBIX U MHIUBUTyAJIbHBIX KOHCYJIbTALIUM.
'YueOHast ayTuTOpHs JJIs IPOBEICHUS 3aHATHI
TEKYLIETO KOHTPOJIS U IIPOMEKYTOUHOU

arrectarun. (A-409)

KOMITBIOTEPHBIE, CTYJIbSI. TOCKa
MepeBIKHAs, TIPOEKTOP, HOYTOYK, 3KpaH
MEePEHOCHOM, YCTAHOBKA TEXHOJIOTHYECKOTO
KOMILIEKCA, IIO3BOJISIOIIAs CHU3UTh
[pacrpocTpaHeHue adpOAUCIIEPCHON
cuctembl B mpoctpaHcTse, [IK-7, crena
nH(pOpMaMOHHBIN 11/a 467.



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

YueOHast ay TUTOpHS U IPOBEACHUS 3aHATUI
MIEKIIMOHHOTO TUMAa. Y4eOHas ay IuTopus AJis
MPOBEICHUS 3aHATUH CEMUHAPCKOTO TUIIA.
YueOHast ay JTuTOpUS AJisl KypCOBOTO
MIPOCKTHUPOBAHUS (BHIIOTHEHUS KYPCOBBIX
padot). YueOHas ayauTopus ISl IPOBEICHUS
[PYTITOBBIX U MWHIUBUIYTBHBIX
KOHCYJNbTalMil. Y4yeOHas aytuTopus AJis
MPOBEICHUS 3aHATHN TEKYIETO KOHTPOJA U
POMEKYTOUHOM arrectanuu. (A-419)

CTOJBI YUCHHUUYCCKHEC TPCXMCCTHBIC
(MOHOOJI0K), MOHOOJIOKH IBYXMECTHBIE,
CTOJI ITPETIOAABATEIIbCKUM, CTYII
[pernoAaBaTeIbCKU, JOCKa ay IMTOpHAs
(memoBast), kadenpa

JlaGopaTopust "DKoaHATUTHKA U XUMHUYECKUN
MOHUTOPHUHT OKpYkatorieit cpezpl” (A-410)

[Ixad ast peakTHBOB, MIKad ¢ OTKPBHITHIM
BEPXOM, CTOJI IIPEIOIaBATENsl, CTOJIBI
MICHbMEHHBIC, I0CKa MArHUTHO-MapKepHasi,
CTOJIBI YUYEHUYECKUE, CTYJIbsl YUCHUYECKHE,
CILUTUT-CUCTEMA, CTOJI OCTPOBHOM,
BOJIOOTBO/IBI C PAKOBHHOM JIIst 00paTHOTO
XOJIOAMIIbHUKA-, TYMOBI-MOMKH CO
CTOJICIITHHUIIAMH U CYIITHIIKAMU, Ta0yPEThI
lmabopaTopHbIE, CTOJ JIA0OPATOPHBIM, CTOJI C
BEPXHUMH TIOJIKAMH, CTOJI JUIsI BECOB,
mKadbl BRITSDKHBIE, TYMOA MOWKa CO
CTOJICUTHHIICH, XOJIOJMIIbHUK, IIKA(BI
BBITSDKHBIC, IPOCKTOP, MUKPOBECHI
lmabopaTopHbIe, HOHOMETP,
AKBaMCTUILISATOP, aCIIUPATOpP, TEPMOCTAT,
rymomep, cucrema nmpodootdopnas CII-2.
Meranka MarHuTHas1, OaHs IIECTUMECTHAS,
BECHl, TEPMOMETP.

Jlaboparopus "IIponeccoB u AXII".

YueOHast ay TMTOPHSI U IPOBEICHUS 3aHITUI
CEMMHAPCKOro THUMa. Y4yeOHas ayAuTOpHs JUIs
KypCOBOTO IIPOEKTUPOBAHUS (BBITIOITHEHHS
KypCOBBIX pa0oT). YueOHast ay TuTOpHs [UIs
MPOBEICHUS TPYNIIOBBIX M HHIAMBH LY aJIbHBIX
KOHCYJbTAlMi. YueOHas ayJuTopus s
MPOBEICHUS 3aHATHIA TEKYIIETO KOHTPOIIS U
pOMEKYTOUHOH arTectanuu. (A-118)

UlaGopaTtopHble YCTAaHOBKH IO U3YYESHHIO
mporecca peKTu(UKaIum, mporecca
reruionepenayn (Tpyoda B TpyOe),
mabopaTopHast yCcTaHOBKA ISl U3MEPEHUS
aBJICHUS, CTAIlHIOHAPHOE MeIna
000pyI0BaHNE, MHTEPAKTUBHAS JTOCKA.
CTOJIBI YICHHUCCKHE, CTYIIbS YICHIUICCKUE.

[TomemieHne AIsl CaMOCTOSATENBHON pPabOTHI
oOyuarormxcs. (I'-401)

CToJIbI, CTYJIbS, KOMITBIOTEPHI
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