MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHMS POCCUMCKON ®EJIEPALIMN
benepanbHOE rocyAapCTBEHHOE OI0IKETHOE 00Pa30BaTEIbHOE YUPEKICHHE

b1.0.24

(uHOeKc OucyunIuHbl)

BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBEHHBIH YHUBEPCUTET

~\

JIOKYMEHT NOAMMUCAH
SQNEKTPOHHOWM NOANUCHIO

CepTtuchukar:
70C1C100A7B13B974D5894495CA21A0C
Bnapeneu: Cokos Cepreit AnekcaHapoBuy
Heiictentenex: ¢ 08.07.2024 go 19.06.2039

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI

AHAJIMTHYECKUI KOHTPOJIb Ka4eCTBA ChIPbS U NMPOAYKIIUHA

(Haumenosanue OUCYUNIUHYL)

10 HAITPABJICHUIO ITOATOTOBKH
18.03.01 XumMuyeckast TEXHOJIOTUS

HaIpaBJIeHHOCTH (ITPODUIIH)
ManmHbI 1 anmaparbl XAMUYECKUX MTPOU3BOJICTB

dopma 00ydeHus: ouHas

I'ox mHaGopa: 2025

O6mmas TpynoemMkocTtb: 4 3E

Pacnpe)leﬂeﬂue YacCoB JUCHHUIIMHBI I10 CEMECTpaM

Cemectp 8

®opMa KOHTPOJISI | DK3aMEH Hroro
Buj 3ansarnii
Jlexuun 24 24
JlaGoparopHbie 24 24
[TpakTuyeckue 12 12
PykoBojcTBO: KypcoBbie paboTs! (mpoektsr) / PI'P
[IpomexxyTouHas arrecTarus 0,35 0,35
KonTaktHas pabota 60,35 60,35
CamocTosTenpHas pabora 48 48
KonTpons 35,65 35,65

Hroro

144 144




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 padoueil mporpamMMsbl JMCHUILIHHBI 10 «31» aBrycra 2029r.

YTBEPXJIEHO

Ha 3acenanuu xadenps
«XHUMHYECKasi TEXHOJIOTHS U pecypcocOepekeHre»

(mpotokoun 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
npefuecTsyroniee: «MoaeaMpoBaHue U ONTUMU3ALUS YHEPTO- U PECYPCcOCOeperatoiux 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
IpolLecca, CBOXCTB 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 coJep:KaHue TUCHMIIIMHbI

Moayab (pa3aen)

Bun
yueOHO#i padoThI

HaunmMmeHnoBanue TeM 3aHATHI
(y4eOHOM padboThI)

CemecTp

OobeMm,

Bananl

HNHuTrepakTus,
.

DopMbI TEKYIIIETO
KOHTPOJIs
(HaMMeHOBaHUe
OII€HOYHOT'0
cpejacTBa)

Mogyns 1.
Bsenenue

Jexmms 1 (JIek 1)

OCHOBHBIC TTOHSATHS B 00JIACTH
KOHTPOJIS Ka4ecTBa MPOAYKIIHH.
Ilenu u 3amaum JUCHUIIIUHEI.
AKTyanbHOCTb IpO0JIeMbl. 3HAUCHHE
KOHTPOJISI KAYeCTBA B COBPEMEHHBIX
texHosorusax. Kiraccudukanus u
KpaTKasi XapakTepPUCTHKA OTACIbHBIX
BHJIOB KOHTPOJIS.

Jlexuus 2 (JIek 2)

Poie aHanMTHYECKOTO KOHTPOJIS B
MOBBIIEHUH 3()(HEKTUBHOCTH
MIPOU3BOJICTBA MIPH PAIIMOHATHEHOM
UCIOJIb30BAHUU BTOPUYHBIX
MaTEepHATBHBIX PECYPCOB H
MIPOrPECCUBHBIX MEPEIOBBIX
texHosioruii. [lonsarue o
CTaHJApTU3ALMH U CePTUDUKALIUH.
[TokazaTenu kayecTBa ChIpbs U
MPOIYKIUU

CamocrosrenpHa
st pabora 1 (Cp 1)

N3y4eHne TeM JEKINOHHBIX 3aHATUH,
MOJITOTOBKA K OTYETaM IO
71a00paTOPHBIM U MPAKTUUYECKUM
3aHSTHUSIM, UTOTOBOMY TECTHPOBAHUIO

16




Moayasb (pa3aen)

Bun
yueOHO#i padoThl

HaunmeHnoBanue TeM 3aHATHI
(y4eOHOM padoThI)

CemecTp

OobeMm,

Bananl

HNHuTrepakTus,
.

DopMbI TEKYIIIETO
KOHTPOJIs
(HaMMeHOBaHUe
OII€HOYHOT'0
cpeacTBa)

IIpakTnueckoe
3ausatue 1 (Ip 1)

AHaJIUTUYECKUN U SKCIIEPTHBIN
KOHTpoJIb. [IpenmyiiecTa u
HEJ0CTaTKU Pa3JIMYHbIX METO/I0B
KOHTpPOJIS

JlaboparopHoe
sansitue 1 (J1a6 1)

OLeHKa MOrpenHoCcTel MEpHOI
TTOCY/IbI, TPUEMBI B3STHS TOYHOM
Macchl U o0beMa

CobecenoBaHue 1Mo
KOHTPOJIbHBIM
BOIIPOCaM

Ulexrust 3 (JIek 3)

Knaccudukanus u GyHKImm
naboparopuii. OcHalieHue
naboparopuii. llITatr naboparopuu u
€ro TOJDKHOCTHBIE 0053aHHOCTH.
OcHOBHbIE IEPBUYHBIE JJOKYMEHTHI.
ATttecranus naboparopuit. [IpaBuna
pa3pabOTKU ¥ TOCTAaHOBKU HOBOM
MIPOLYKIMH HAa TPOU3BOJCTBO.

[IpakTnueckoe
3ansitue 2 (I1p 2)

[TpaBua npuBeneHMs pe3yIbTaTOB
UCIIBITAHUN U U3MEPEHUN.
OdopmieHus: 0T4ETOB.
Cratuctuueckas oopaboTka
pe3yIbTaTOB aHAIH3a

Mopyns 2.
MeToanl
MpoOooTOOpa 1

Ulexuus 4 (Jlek 4)

[Tpo6ooT60op. OCHOBHBIE IPUEMBI,
BUJIBI IP00. TpeboBanus k mpodam




DopMbI TEKYIIIETO

pasaencHus»

. KOHTPOJIS
Moxy.1s (pasnen) B“m] HaI/IMeHOBaHI\/‘Ie TeM 3aHATUHI Cemectp OobeMm, BaLibL HNurepaxkTus, P —
yueOHO#i padoThl (y4eOHOM padoThI) 4, 4.
OLIEHOYHOT0
CpeacTBa)
npodonoaroroBku  |CamocrosarensHa | M3ydeHue TeM JTEeKIMOHHBIX 3aHATHMA, 8 16 - - -

st pabota 2 (Cp 2) |MOArOTOBKA K OTYETaM I10

71a00paTOPHBIM U IPAKTUYECKUM

3aHSTHUSIM, UTOTOBOMY TECTHPOBAHUIO
Ulexums 5 (JIek 5) | [TpoGomoaroroska. [Tpuemst 8 2 - - -

paznokeHus mpoo.
[IpakTuyeckoe Cxema BbpIOOpa MeTOA 8 2 - - -
3austue (IIp 3)  |mpobomoaroroBku. Pacuer HaBecku

JUIS aHAIH3a
JIaGopatopHoe ['paBuMeTpHs B METO/1aX KOHTPOJIS 8 6 - - CobecenoBanue no
3ansTue 2 (JIab 2) |kayecTBa ChIPbs U MPOTYKIIMN KOHTPOJIBHBIM

BOINIpOCaM

Ulexums 6 (JIek 6) | MeToapl pasaenenus u 8 2 - - -

KOHIICHTPHPOBAHUS
[IpakTuueckoe Pemenue 3aa4 Ha TeMy 8 2 - - -
sausitue 4 (Ip 4) | «OxeTpakmus»
[TpakTuyeckoe Pemenue 3ana4 Ha Temy 8 2 - - -
3austue 5 (I[Ip 5) [«Xpomarorpaguueckue MeToabl




DopMbI TEKYIIIETO

. KOHTPOJIS
Bun HauMeHnoBaHuUe TeM 3aHATHIA OobeMm, HNurepaxkTus,
Moayasb (pa3aen) . . CemecTp Bbaibl (HauMeHOBaHMe
yueOHO#i padoThl (y4eOHOM padoThI) 4, 4.
OLIEHOYHOT0
cpeacTBa)
Mopyns 3. Ulekrust 7 (JIek 7) | XMMHYECKHE METOBI 8 4 - - -
MeTo1bI KOHTPOJIS AQHAJIUTUYECKOTO KOHTPOJISl KauecTBa
Ka4uecTBa
CamoctosarensHa | 3yueHue TeM JICKIIMOHHBIX 3aHATUH, 8 16 - - -
st pabota 3 (Cp 3) |MOArOTOBKA K OTYETaM I10
71a00paTOPHBIM U TPAKTUUECKUM
3aHSTHUSIM, UTOTOBOMY TECTHPOBAHUIO
[IpakTnueckoe Pemenne 3ana4 Ha Temy «Pacuersl B 8 2 - - -
sanstue 6 (IIp 6) | TuTpUMeTpUN»
JlaGoparopHoe TuTpumeTpruecKue MEeTO/IbI B 8 4 - - CobecenoBanue 1o
3anstue 3 (JIab 3) |[KOHTpOIE Ka4ecTBa ChIPhs U KOHTPOJIbHBIM
MIPOAYKIIAN BOTIPOCaM
Ulextns 8 (JIex DOUBNKO-XUMUUECKUE METOIbI 8 2 - - -
8) KOHTPOJISI KauecTBa
JlaGoparopHoe NHcTpyMeHTaIbHBIE METOIBI B 8 4 - - CobecenoBanue 1o
3anstue 4 (JIab |KOHTpoIe KauecTBa ChIPhS U KOHTPOJIbHBIM
4) MIPOAYKIIAN BOTIPOCAM
Ulekrust 9 (JIek 9) | AHATMTUYECKHIA KOHTPOJIb Ha 8 2 - - -

MPEANPUATHSIX HEDTECXUMHH U
OUOTEXHOJIOTHHA




Moayasb (pa3aen)

Bun

yueOHO#i padoThl

HaunmeHnoBanue TeM 3aHATHI
(y4eOHOM padoThI)

CemecTp

OobeMm,

Bananl

HNHuTrepakTus,
.

DopMbI TEKYIIIETO
KOHTPOJIs
(HaMMeHOBaHUe
OII€HOYHOT'0
cpeacTBa)

JIaGoparopHoe
3anstue 5 (JIa6 5)

3aKIIIOYNTEIIFHOC 3aHITHE

CobecenoBaHue 1o
KOHTPOJIbHBIM
BOIIPOCaM

Kontposb

IToaroroBka k OK3aMCHY

35,65

Bonpocs! k 3k3aMeny
Nel1-Ne44. OTuersl 1o
BCEM J1a0OpaTOPHBIM
pabortam. Pe3ynprar
KOHTPOJIbHOH paboThl

1A

DK3aMeH

0,35

DOK3aMeH

Hroro:

144




5. Obpa3oBare/ibHbIE TEXHOJIOTUH

[Tpu peanu3anuu AMCHUILIMHBI HCIOJIB3YETCS TEXHOJIOTHS TPAIUIIMOHHOTO OOydYeHUs —
opraHnuzanusi y4eOHOro Impolecca B By3e, OCHOBaHHas Ha JIEKIMOHHO-CEMHHApPCKO-
sK3aMeHanoOHHOW gopmax oOyueHus. K ¢popmam oOydeHuss OTHOCATCS JEKIUHU, MTPAKTHYCCKHE H
nabopaTopHbIe 3aHATHUS, a TAK)KE CaMOCTOsATENbHAs padoTa. Ha JeKIusaX UCIob3yI0TCs HarJIsIHbIE
Hn CIOBCCHBIC MCTOAbI 06y‘-I€HI/I$I, Ha HOPAKTHYCCKUX U Ha60paTOpHBIX 3aHATUAX — HarJIAJHBbIC,
CJIOBECHBIC U MpakTUyeckue MeToabl. OlleHHBaHNE 3HAHUI CTYIEHTOB MPOU3BOJUTCS MO OaIbHO-
PEUTUHIOBOU CHCTEME.

6. MeToau4yeckue yYKa3aHHUs M0 OCBOEHHIO THCIUTLIHHBI

Monyab
Beenenne

Tembl JeKUMOHHBIX 3aHATHH: OCHOBHBIE MOHATHS B O0JACTU KOHTPOJS KayecTBa
npoayKkuun. Lleny u 3anaun IMCHUIUTHHBL. AKTYadIbHOCTh TPOOIeMbl. 3HaYeHNE KOHTPOJIS KauecTBa
B COBPEMEHHBIX TexHojorusix. Kiaccubpukanus u KpaTkas XapakTepUCTHUKa OTAEIbHBIX BHUIOB
KOHTpOJs. PoNb aHaNMMTHYECKOTO KOHTPOJIS B MOBBIIEHUH A(PGEKTHBHOCTH MPOM3BOJCTBA IPU
paloHaIbHOM HCIIOIb30BAHUH BTOPUYHBIX MAaTEPUATIbHBIX PECYPCOB U MMPOTPECCUBHBIX MEPEIOBBIX
texHoioruil. Ilonstue o crammaptuzaumu u cepruduxanuu. [lokasarenn kadecTBa ChIpbsl U
MPOIYKIIHH.

Knaccudukanus u Gyakuuu nadoparopuii. OcHamenue nadoparopwuii. llltaT maboparopun u
€ro JI0JDKHOCTHBIE 00s3aHHOCTH. OCHOBHBIC MEPBUYHBIC TOKYMEHTHI. ATTEcCTalus J1a00paTopuid.
[TpaBuiia pa3paOOTKH U MOCTAHOBKHU HOBOM MPOIYKIIMU HA IPOU3BOJICTBO.

TemMbl NpPaKTHYECKOr0 3aHATHSA: AHAIUTUYECKHMH UM OKCHEPTHBIM  KOHTPOJIb.
[Tpeumy1iecTBa U HENOCTATKU PA3IMYHBIX METOJ0B KOHTpoJs. [IpaBuia npuBeneHus pe3yabTaToB
ucnbiTanuit u u3mepenuit. Opopmienus oruetoB. Cratuctudeckas o0paboTKa pe3yIbTaTOB aHAU3A.

Tembl 1a0opaTopHbIX 3aHATHII: OLlEHKA TOTPEIIHOCTEN MEPHOU MOCY1bl, IPUEMBI B3ATHS
TOYHOU Macchl U 00beMa

HN3yuuB naHHBIA MOAYJb, CTYIEHT A0JAKeH: cpopMHpOBaTh IPEJICTABICHHUE O 3aJadyax
AQHAJTUTUYECKOTO KOHTPOJISI, €ro pojii B MPOU3BOJICTBE, O (PyHKIMH Ja00opaTOpUil aHATUTUYECKOTO
KOHTPOJISI.

3HaTBh: BHIBl KOHTPOJIA, IMOKA3aTeIM KayecTBa ChIPbS M NPOAYKLHH, METOJbI OLIEHKH
MPABWJIBHOCTH, CXOJUMOCTH, IOCTOBEPHOCTHU PE3yJIbTaTa.

YMeThb: OlLEHMBATh BO3MOXHOCTH METOAOB KOHTpPOJIS, NMPUMEHATh METOJbl 00pabOTKH
pe3yNbTaToOB Ha NMPAKTUKE, OLIEHUBATH JOCTOBEPHOCTH U MOTPEIIHOCTD MPOBEIEHHBIX U3MEPEHUII.

Baagerb: MeTonaMy BBIYMCIEHMM OCHOBHBIX KPHUTEPUEB METPOJIOTHUH, KOMIIBIOTEPHBIMU
nporpaMmmamMu o o0paboTKe TaHHBIX

MeTonuquKne PECKOMEHIAUHA 110 UBYYCHHUTIO TEMbI:
[Ipu ocBOEHNH TEMBI HEOOXOAUMO:

e (O3HaKOMHUTBCSI C HMCIOIIUMHUCSA  JIUTEPATypPHBIMH  WCTOYHUKAMU  (y4eOHUKaMU,
MOHOTpadUIMHU, HIEKTPOHHBIMU PECYPCAMU, CTATHSIMH B BEAYIINX XUMHUECKUX KypHAlax),
JEKIUAMU ITpenoaaBaresien

e CodopMupoBaTb IMOHUMAHME  OCHOBHBIX  METPOJOTHYECKMX  XapaKTepUCTHK, HX
BO3MOKHOCTEH M METOJIUK pacyeTa.

e OTBeTUTH HA KOHTPOJBHBIE BOIIPOCHI:
1. Yro Takoe craHAapTU3alUs U cepTHUKAIHS?
2. Kakue mmokasareiy KauecTBa ChIpbs ¥ IPOAYKIHH Bl 3HacTe?
3. [IpuBenute xnaccuuKkauu METO0B KOHTPOJIS
4. Yto BKIIIOYAET B ce0s aTTecTanus Jadoparopuii?
5. Kak uckioyarotces rpy0bie morpenHocTy (mpomaxu)?



6. UTo Takoe TOCTOBEPHOCTH, MPABUIBHOCTH M CXOJUMOCTh PE3yIbTaTOB?

7. Kak u s gero paccunthiBatoT kputepuii CThrofieHTa’?

8. Kak paccuuTaTh MOrpenIHOCTh U3MEPEHHS?

9. Yro Takoe 10BEpUTEIbHBIN HHTEPBAI?

10. Kak paccunmrtaTh HEOOXOAMMOE YHWCIIO MapalIeIbHBIX HU3MEPCHUN IS MOTYUYCHHS
pe3yJibTaTa C 3a/1aHHOI TOUHOCTHIO?

11. Jlnst yero ucnonb3yroT kputepuit durepa’?

Moayas 2
MeTtoabl npo600TOOPa ¥ NMPOHONOATOTOBKHU

Tembl JIeKHHOHHBIX 3aHsATHII: [Ipo6ooTOOp. OCHOBHBIC MMpUEMBI, BUIBI TP00. TpedoBanms
Kk mnpobam. IlpoGomoxaroroBka. Ilpuemsl pasnoxkenuss 1npod. MeToasl pasaeneHus W
KOHIICHTPUPOBAHUSI.

Tembl 1a00paTOPHBIX 3aHATHH: ['paBUMETpUs B METOJaX KOHTPOJI KAyecTBa ChIPbS U
MPOAYKIUU

Tembl npakTHYecKuX 3aHATHII: Cxema BbIOOpa MeTo1a TpoOOonoAroToBKuU. Pacuer HaBecku
uisi aHanuza. Permnenuwe 3amadu Ha Temy «OKCTpakius». PerieHue 3agady Ha TeMmy
«Xpomarorpapuyeckue METO/Ibl pa3faeaeHHsD

N3yuyuB 1aHHBIi MOAYJIb, CTYIEHT JA0JKeH: CHOPMUPOBATH MPEICTABICHHE 00 OCHOBHBIX
crnoco6ax mpo6ooTdopa 1 MPOOOTOATOTOBKH, METOJaX KOHLIEHTPUPOBAHHS U Pa3/ICTICHHUS, a TAKXKE
0 COCTOSIHUU COBPEMEHHOI0 ra30XpoMaTorpapuueckoro aHajin3a, ero BO3MOKHOCTSIX, OCHOBHBIX
HAIPABIICHUSAX W TCHACHIIUSX Pa3BUTHSL.

3HaTh:

- BUJIbI TPOO ¥ TpeOOBAHUS K HAM;

- IPUEMBI PA3JI0KEHUS MTPO0;

- CyTh IpoIIecca SKCTPAKIIUU U alaparypHoe ohopMIIeHUE MPOIecca;

- CyTh IPaBUMETPHYECKOTO aHAJIH3a,

— TEOpEeTUYECKUE OCHOBHI ra30BOI XpoMaTorpaduu, OCHOBHBIE METOIbI KAYECTBEHHOTO U
KOJIMYECTBEHHOTO XpOMAaTOrpapuuecKoro aHam3a;

— amnmapatypHoe oopmiieHne razoxpomarorpapudeckoro mporecca

Ymersn:

— TPOBOJUTH PACUETHI B TPABUMETPUUECKUX METOJaX U METOAAaX IKCTPAKIIUY;

- OTIPEJICNIATH OCHOBHBIC XapaKTEPUCTUKH XpOMATOrpauIecKoro mporecca u3
XpoMaTOrpaMMBbl; HHTEPIPETUPOBATH IKCIIEPUMEHTATIbHBIE PE3YIbTaTh

— moAOHUpaTh ONTHUMAIILHBIC YCIIOBHSI TPOBEICHUS SKCTPAKIIHHA U XpoMaTorpauueckoro
pazzieneHus

Baanern:

— METOJIMKaMH TIOMCKa TOIXOIAIIEr0 BapuaHTa mpo0ooTdopa, MpoOOmoArOTOBKY 1
paszieneHus BeIleCTB;

— HaBBIKAMH Pa0OTHI HA COBPEMEHHOM XpoMaTorpaduaeckoM 000py0BaHHUH.

MeToandyecKue PEKOMEHAAIUHA 110 UBYUYCHHUIO TEMbI

[Ipu ocBOEHNH TEMBI HEOOXOAUMO:

* O3HaKOMHUTbCA €  HMMEIOIIMMHUCA  JIUTEPATYypHbIMH  HCTOYHMKaMH  (yueOHHKaMH,
MOHOTpaUsIMH, DIEKTPOHHBIMH pECypcamH, CTaThbsIMH B BEIyIIUX XUMHUYECKHX KypHalax),
JEKIUAMU ITpenoaaBaTesien

* ChopmupoBaTh TOHMMaHWE BAXXHOCTH dTama MpoOOMOArOTOBKH, c(HOpMHpPOBATH
MPEJICTAaBICHUE O BO3MOXHOCTSX U 33/1a4aX SKCTPAKIIUU, & TAK)KE 0 (PU3HKO-XMMHUYECKUX MTPoIieccax
yAepKUBaHUs cOPOATOB Pa3IMYHOIO CTPOSHHUS HA Pa3IMUHBIX MO MPUPO/IE HEMOIBUKHBIX (azax

e OTBETUTH Ha KOHTPOJIbHBIC BOIIPOCHI:

1. Kakue ObIBatOT K1accupuKauu npoo?

2. HazoBuTe OCHOBHBIE TpEOOBaHUS TP 0TOOPE TIPOO?

3. Uto Takoe pa3ioxkeHue mpoo?



4. TlpuBenuTe OCHOBHBIC XapaKTEPUCTUKHU M TMapaMmeTphl Mpolecca IKCTpakiuu. YTto Takoe
CTENEHb U3BJICYHHUS?

5. Jlaiite onpenenenue xpomarorpaduu.

6. Ilepeuncnure cnocoObl MOMy4YeHUS Xpomarorpamm. UTO HUCHOIB3YyeTCSI B KadyecTBe
AIIIOEHTOB B KaXJIOM U3 CIIOCOOO0B?

7. Kak MOKHO OCYIIECTBIIATH UICHTU(DHUKALIMIO ONIPENEIAEMBIX COCIMHEHUI B CMECH TOCTIe UX
XpoMaTorpaduyeckoro pasaeneHus?

8. Ilepeuuncnure criocoObl KOJIMYECTBEHHOTO aHaIn3a B Xxpomarorpaduu. CpaBHUTE UX MEXKITY
co0o0ii.

9. Ilepeunciaute OCOOCHHOCTH M MPEUMYINECTBA BBICOKOI(DPEKTUBHOM KUIAKOCTHOU
xpomarorpaduu (BOXKX).

10. Kakue BapuaHTBI METOJIa HCIIOJIB3YIOT B aHATUTUYCCKOM MPAKTUKE?

11. Kakwue copOeHThI ucnosib3yroT B BOXKXX? Kakum TpeOGoBaHUSIM OHU JOJKHBI OTBEYATh?

13. Yem ompepaensercss >IIOUPYIOMIAs CIIOCOOHOCTh IMOJABIKHOW a3kl B KHIAKOCTHOM
xpomatorpadun?

14. Kak moaduparoT cocTaB MOABUKHON a3kl B KUAKOCTHOM xpomarorpadum?

Monayas 3

MeToabl KOHTPOJIA Ka4yecTBa

TeMbl JTeKIMOHHBIX 3aHATHH: XMMUYECKUE METOJbl aHATUTHUYECKOTO KOHTPOJIS KavyecTBa.
DU3UKO-XHUMHUYECKUE METOJbI KOHTPOJISA KadyeCcTBAa. AHAJIUTUYECKUN KOHTPOJb HA NMPEANPUATHIX
He(TEXUMUU U OMOTEXHOJIOTUU

Tembl 1a00paTopHBbIX 3aHATHI: TUTpUMETpUYECKHE METOIbI B KOHTPOJIE KAUECTBA ChIPbhA
U ipoAyKuMu. MTHCTpyMeHTaIbHBIE METOIbI B KOHTPOJIE Ka4€CTBA ChIPbS U MPOAYKIIHH.

Tembl nmpakTHYeckux 3aHATH: Pemenue 3amad Ha TeMy «PacyeTel B TUTPUMETPUN.
Pemenue 3amau Ha Temy «HCTpyMeHTaJIbHBIE METOJbl AHATUTUYECKOTO KOHTPOJIsH». OOBEKTHI
AQHAIUTUYECKOTO0 KOHTPOJIS Ha MPEANPUATHSAX HePTEXUMHUU U OMOTEXHOIOTUH

N3yyuB naHHBI MOAYJb, CTYAEHT AOJIKeH: COPMHUPOBATH OCHOBHBIE MPEICTABICHUS O
XUMHUYECKHX M (DU3MKO-XUMHUYECKUX METOAAaX AaHaJIMTUYECKOIO KOHTpPOJI, MX BO3MOXKHOCTSIX,
OTrpaHHYEHUSAX U 00JacTSIX IPUMEHEHUS.

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

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

Baaners: METOAUKAMHU TUTPUMETPUYECKOT O, CHEKTPOPOTOMETPUYECKOTO U
AIIEKTPOXUMHUYECKOTO UCCIIEI0BaHUS, HABBIKAMU 00paOOTKU MOJyUYEHHBIX pe3yIbTaTOB aHAIN3a

MeToaunuyeckue PEKOMEHAAIUHA 11O U3YYCHUIO TEMbI:

ITpu ocBOeHHHU TEMbI HEOOXOUMO:
e (O3HaKOMHUTBCSI C  HMEIOIIMMUCSA  JIMTEPATYpPHBIMM  WCTOYHUKAMU  (y4eOHUKaMU,

MOHOTpadUIMHU, HIEKTPOHHBIMU PECYPCAMU, CTATHSIMH B BEAYIIMX XUMHUECKUX KypHAlax),
JEKIUAMU IIpenoaaBaresen

L4 C(bOpMI/IpOBaTB MNpEaACTaBJICHUC 00 OCHOBHBIX XMMUYECKUX U (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX METOdax
AHAIIUTUYCCKOI'O KOHTPOJIA ChIPbS U ITPOAYKIIUU

L4 OTBeTUTh Ha KOHTPOJIbHBIC BOIIPOCHI:

1. HazoBute n3BecTHbIe BaM METOIbI XUMHUYECKOTO aHATN3a, TPUMEHSIEMBIE JITIS
KOJIMYECTBEHHOTO HCCIIEIOBAaHUS O0BEKTA.

2. HazoBuTe TUTPUMETPUUECKHE METOIbI ONIPEAETICHUS KOJTMUYECTBEHHOTO CO/IEP KAHUS
KOMITOHEHTa B UCCIIeyeMOM 00bekTe. Kak ocymiecTBisieTcss TuTpoBaHue?



3. UnaukaTopsl B THATPUMETPUYECKUX METO/IaX TUTPOBaHUA. MIHIUKATOPHBIE OMINOKY.

7. IlosicHUTE IPUHIIMIT pacyeTa KOJIMUYECTBEHHOTO COJepKaHUsI KOMIIOHEHTA IO
pe3ylibTaTaM XMMUYECKOT0 aHaln3a Py Pa3IMuHbIX CIIOCO0aX OCYIIEeCTBICHUS
TUTPOBAHUS.

8. Kakue tpeGoBaHusi HEOOXOIMMO BBITIOJIHSATH JIJIS MOJYYeHUS KAUECTBEHHBIX PE3YJIbTaTOB
B I'PaBUMETPUUECKOM aHaiu3e?

9. UT0 03HAYaeT MPaBUIBHOCTH, CXOJIUMOCTh, BOCIIPOU3BOAMMOCTD PE3yJIbTATOB aHaIHu3a?
Kak ompenensitcst abcomoTHas U OTHOCUTEIbHAS OIIMOKH aHaIH3a.

10. I'paBumeTpuyeckuii hakrop. Pacuer HaBecku oOpasia, HEOOXOAUMOTO IS aHAJIH3a,
orpeziesieHue KOJIMYeCTBA MPOMBIBOYHOM JKUIKOCTH, pacueT MacCOBOM JOJIM KOMIIOHEHTA B
o0pasIie, oleHKa MorpemHocTel (abCOMOTHON M OTHOCUTEIBHOM ) aHaIu3a.

11. Ha3oBUTE OCHOBHBIE ONITUYECKUE METO/IbI KAUECTBEHHOTO M KOJIMYECTBEHHOTO aHAIM3a.
OT 4ero 3aBUCUT HHTEHCUBHOCTD U IMPHHA CIIEKTPAIbHBIX JTUHHMA?

12. Kak mpoBOJISAT Ka4€CTBEHHBIN U KOJIMYSCTBCHHBIN aHAIN3 B SMUCCUOHHON
CHEKTPOCKOIHUHU?

13. Onrtuyeckas cxema criekrpomerpa. Y @- v BUIUMbIe 001aCTH CHEKTpa.

14. 3anumuTe OCHOBHOM 3aKOH cBeTonoriomieHus. Ha3oBuTte orpaHndeHus 1 yCIOBUS
IpUMEHUMOCTH 3aKoHa byrepa - JlambGepra - bepa.

15. B yem 3akirouaeTcsi METOJ0OM IpaayupoBodHoro rpaduka? Meroa nobaBok? Metoz
JIBYX CTaHAapTOB?

16. Peppakromerpuueckue Mmetoabl ananu3a. [lokasaTens npenomiieHusl.

17. Hayewm ocHoBaH MeTo noTeHIIMOMeTpun? 3anuiute ypaBuenue HepHera.

18. IlpuBeauTe KIaCCH(PHUKAIMIO MEKTPOOB. [[puMepsI 37IEKTPOAOB B MOTEHIIMOMETPHUH.
19. Ha uewm ocHoBaH Metox kynoHoMmetrpuu? Chopmynmpyiite 3axoH Dapazes

20. Yro m3mepsroT B KOHAYKTOMeTprn? Kakne 3aK0oHBI U MTOJIOKEHHS TOT0 METO/1a BaM
W3BECTHBI?

21. Yro Taxoe nomsiporpadus? UTo Takoe BOIbTaMIIEpOMETPUIECKOE TUTPOBaHUE?

22. B yeM cyTh MeTO/1a aMIIEpOMETpUH?



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)

KontpoabHnas padora no reme ««MatemaTtudeckasi 00padoTka pe3y/abTaToB» (IPUMepPbI
3a1a4)

1. JIns ompeneneHHs] KOHIIEHTpAIlMM KOMIIOHEHTa B PacTBOpPE MPOBENM 5 MapasiedbHbIX
OTIBITOB TI0 THTpOBaHMI0. OOBEM TUTPAHTA, MOIICIICT0 Ha TUTPpOoBaHUE, cocTaBmi (Vi, mi): 45,40;
48,50; 44,80; 34,50; 43,80. EcTb 111 rpy0as MOTpemiHOCTh B ONPEICICHUN PE3yIbTaTOBR?

2. Haiimute NOBEpHUTENbHBIM WHTEPBAI PE3YJIbTATOB OMPEACICHUS 00BEMOB KOJOBI, €CIH
MoJTy4eHsl cienytome nanusie (mi): 50,05; 50,25; 49,75; 50,15; 50,00 (P=0,95).

3. Ilpu anmanm3e crangapTHOrO oOpasla cTand, colepameil coriacHo macnopty 2,57%
Xpoma, nosydensl ciegywomue pesyabtatsl (Cr, %): 2,51%, 2,42%, 2,57%, 2,49%. MoxHo nu
YTBEPKIaTh, YTO METOJUKA COJACPKUT CUCTEMATUUECKYIO MOTPEIIHOCTh?

4. Tlpumech THO(deHa B 6enzone (% Macc.) onpenensui crnekrpodoromerpuueckum (1) u
xpomatorpaduueckuM (2) merogamu. [lonyunnu crienyromuye cepun JaHHbIX:

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

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

H3BecTHO, uTO Xpomarorpaduyeckass METOJUKa HE COJEPKUT CHUCTEeMAaTUYECKOU
norpermHocTH. CoONEpKUT JIM  CHUCTEMATUYECKYI0 TIOTPEIIHOCTh  CHEKTPOPOTOMETpUUYECKas
MeToauKka?

5. ly1st mpUrOTOBJIEHHSI pacTBOPa UCIOJIB30BAIH MEPHYI0 K0yI0y oovemom 100,04+0,1 mu, a
CTaH/JapTHOE OTKJIOHEHHUE, 00YCIOBICHHOE HETOYHOCTHIO 3aloJIHEHUs KoJoObI, coctaBmsieT 0,05 mil.
OneHuTe cyMMapHYH HEONPEIEICHHOCTD (CTaHAApTHOE OTKJIOHEHHE) BETMYMHBI 00beMa pacTBoOpa.

KonTposbHas padora no teme «Pacyersl B THATPUMETPHW» (IPUMeEpPBI 3a1a4)
1. Y3 maBeckn H2C204 - 2H20 maccoii 0,5500 r mpurotouiu 100,0 M pactBopa. Ha

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

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

3. Mz naeeckn HpC4H404 maccoii 1,3230 r mpurortosuim 150,0 Mt pactBopa. Ha TutpoBanue

amukBoThl 10,0 mut aToro pactBopa ¢ penondranennom (pT = 9,0) m3pacxogoBanm 12,7 mn pactBopa
NaOH. Haiiti MmomsipHyr0 KOHIIEHTparuio pacteopa NaOH.

4. U3 naBecku H2C204 - 2H20 maccoii 1,2560 r mpurotosunu 100,0 M pactBopa. Ha
tutpoBanue anmukBoThl 10,0 mur aTOro pactBopa mspacxomoBanu 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 KOoHIleHTpanuio 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 H2C20y - 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.

KontpoabHasi pa6ora no teme «MMHCTpyMeHTAIbHbIE METOAbl AHAJIUTHYECKOT0 KOHTPOJIS»
(mpumepsI 3a1a4)
1. BbluKCINTE ONITHYECKYIO IIOTHOCTH PACTBOPA, €CJIM CBETONPOITYCKaHKE ero pasHo 80%.
2. Monsapusiii ko3¢ puuuent nornomenus KMnOs npu A = 546 um pasen 2420.
Onrtryeckasi IIOTHOCTB 3TOro pactBopa mpu | = 2 cm pasna 0,800. Onpenenure T(KMnO4/Mn).

3. Omnpenenure MakCHManbHYI0 TOJIMHY HOIVIOMIAIOMEro cios | aas (poToMeTpupoBaHHs
OKpAIIEHHOTO PacTBOpa COJMH Keje3a, ecau B 50 cM® JaHHOTO pacTBOpa COMEPIKUTCS 2 MT
xene3a. OnTudeckas MIOTHOCTH pactBopa paBHa 0,430, a MomispHbIl K03 UIMEHT
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 BeriecTBa, umeeT A = 0,600 mpu nu3MepeHuu B ktoBete ¢ 1 =3 cm.

6. Hasecky cmaBa, conepxkamero ThTaH Maccoil 0,2500 r, pacTBOpWIM M pa30aBHIIH
JUCTHIUTIPOBAHHON BoJIoi B MepHO# Konbe 1o 100 cm. K 25,00 cm® nomydennoro pacrtsopa
706aBUIIM COOTBETCTBYIOIIME DPEAKTHUBBI M pa30baBuau 0 50 cMS, TpH 1TOM MONYYHIH
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
MAacCCOBYIO JIOJIF0 MEIH MOKHO OINPEACTUTh C JUTU30HOM, €CITM U3 HABECKH 0Opasia 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 oneHuBaercs B 20 Oamno. bamisl pacnpenensroTcss Mexay 3ajadyamMH B
3aBHCUMOCTH OT KOJIMYECTBA U CIIOKHOCTH 3a/1a4.

7.2.2. KOMILIEKTBI 0TYETOB 110 JIA00PATOPHBLIM PadoTam

JlabopaTopnasi padora no rpasumerpuu: «Onpexejenue coaep:xkanusi ¢ocpopa B
cynepgochare»

Xon padoTbl
1. IlpurortoBnenue pactBopa ¢dochopHOro ynobpenus. MeTogomM KBapTOBaHUSI OTOUPAIOT
npumepHo 100r oOpasua, oTkyaa O6epyT IpUMEpHO 2I' M B3BEUIMBAIOT C MOTPEIIHOCTHIO HE
6omee 0,0002r. ITpoOy mepeHoCAT B cTakaH BMECTUMOCTHIO 250 M1, 100aBisrOT 15 MiT a30THOM
kucnotel (p=1,4) u 5 mn consHoi kucnoTel(p=1,19). ConepkuMoe CTakaHa KHIISTSIT IO
YaCOBBIM CTEKJIOM JI0 TOJTHOTO pacTBopeHus mpoOsl (10 muH.).
Cas(POs4)sF + 10HCI = 5CaCl, + 3H3PO4 + HF
Cas(POg4)3F + 10HNO3 + 5Ca(NO3), + 3H3PO4 + HF
2. Ocaxnenne dochar-uona. B ropsumii pactBop 100aBisAOT 1o MyHKTYl 10 Mt murpata
aMMOHUsS M HelTpanusytoT 10%-HbIM pacTBOpoM ammuaka mo (enongranenny. 3aTeM B
pacTBOp MEIJICHHO TOJHUBAIOT, epemMemuBasi, 50 M1 MaruesnanbpHO# cMecH, a gepe3 10 —
15 muH. 20 M 25%-Horo pacTBOpa aMMHaKa; MOJyUYEHHYI0 CMECh IEPEMEIINBAIOT B TEUEHUE
30 MUH 10 OJTHOTO OCAXKIACHUS.
3. OTzeneHue ¥ NpOMbIBAaHHS OcaKa
O06pa3oBaBIIMIiCS 0CaIOK KOJIMYECTBEHHO MEPEHOCAT Ha PHIIbTP «CUHSISI JICHTa», 100aBIIss
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 BoJ 100 — 125 mur.




3. IlpokanuBanHue ocaaka

4, ®uabTp ¢ 0CaIKOM IEPEHOCST B TUTENb, MPOKATUBAIOT O MOCTOSTHHONW Macchl mipu 1000 —
1050°C. OxmaxpaaroT mpoOy B IKCUKATOPE 10 KOMHATHOM TeMITepaTyphl. 3aTeM OIPEACIISIOT
Maccy npoaykra MgoP207.

5. IIpoBeneHHE KOHTPOJIBLHOTO aHAIN3A

[ToBTOpHO MPOBOAAT aHAIM3 Oe3 BBEICHHS MPOOBI 00pasla B TEX )K€ YCIOBUSX U C
TEM K€ KOJMYECTBOM PECAKTUBOB.
6. Pacuem: Copnepxanne (Macc. monm,%) docdopa B mepecuere Ha P20s5 BRIUHCISAIOT 1O

bopmye:
® = m1-0.638V-100/(mVy),
r7ie M — Macca HaBeCKH aHAITU3UPYEMOU MPOOBI, T;

M1 — Macca MPOKAJIEHHOTO OCaJiKa 3a BBIYETOM MAacChl OCaJIka B KOHTPOJIHHOM
aHanmse, T;

V — o0beM MepHOH KOJIOBI, MPUMEHSIEMOUW TpU paszliokeHuu ¢GHocHopHOro
yA00peHus, M,

V1 — 00beM aHAIM3UPYEMOTO PACTBOPA, OTOOPAHHBIM JJIsl aHAJIHM3a, MIT;

0,638 — koaddunment nepecuera nupodocdara Mmaraus MgoP.07 Ha neHTaoKCH T
docdopa P20s.

7. IloxmucaTh MOTYYCHHBIC PE3YJIBTATHI Y IIPETIOaBaATEIIs.
8. OopMHTH OTYET.

JlaGopaTopHnasi pa6ora mo Turpumerpuu: Monomerpudeckoe onpenaeaeHue coaepKkaHus
CBOGOHOTO XJI0pPa B BO/IE

Xom paboTsI
B koHnueckyro kos0y eMKOCThI0 250Mi1 OTMEPSIOT MUNETKOM 25MI1 MccieayeMoit
BOIbI, 100aBIsAOT 2Ma 2H pactBopa cepHoii kucinotel u Smit 10% pactBopa KJ (anukBora).
BoeigenuBuniics ox tutpytoT padbounm pactBopoM 0.05H Na2S203 no cBerno-xkenTtoit
OKpacku. 3areM B KojiOy mpuOaBisioT 1M Kpaxmana, MOSIBISIETCS XapaKTEpHOE CHHEe
OKpallMBaHWE, W MPOJOIDKAIOT TUTPOBATh TMPH IOCTOSHHOM TEPEMEIINBAHUH 10
VICYE3HOBEHUS CUHEN OKPAaCKH.

Jns monydeHus 6os1ee HaJeKHBIX Pe3yIbTaTOB TUTPOBAHUE MTPOBOJAT HE MEHEE TpeX
aMukBOT. OOBeMBbl THOCYJIb(ara, MOMIEAINE HAa TUTPOBAHHE QJIMKBOTHI HE JOJDKHBI
OTJIMYATBCS APYT OT Apyra 6osee yem 5%.

PacueT mnpoIeHTHOro coaep)kaHUsl AaKTUBHOTO XJIOpa BO B3STOM IMpoOe BOJBI
IPOMU3BOJIAT 1O popmyie

= Vi-N-E 1 ’
V, 10
I'me V1- cpennuii o6beM pabodero pactBopa THOCYIb(]aTra HATPHs, TOMEAIINN Ha
TUTPOBAHHE AIMKBOTHI, MJT;
N — HopMabHOCTE pacTBopa Na25203, Moib-3KB/I;
V2 — 06BbemM mpoObI BOJIBI, MII.
E - skBuBaseHt xiopa (35,45 ).

PeBy.]'II)TaTI)I SKCIICPUMECHTA BHOCAT B OTYCT.



JlaGopaTopHasi padoTa M0 MHCTPYMEHTAJbHBIM MeToAaM aHajau3a: OnpenejleHue Meau B
Me/HBIX CIJIABAaX B BH/le aMMHA4YHOI0 KOMILJIEKCA

Xoxa onpenesieHust
Heo0OxonuMble peakTuBbI:

cranaapTHbId pactBop cyibdara meau (I1) ¢ conepxanuem memu 50 mr/mir;
aMMHaK, 25%-HbIil pacTBOp.

1.ITocTpoeHue TrpaayupoBoYHOro rpaduka. B mecth MEpHBIX KOO BMECTUMOCTBIO 25MIT
MOMEIIAIOT CTAaHAAPTHBINA PacTBOp cyib(ara Menu ¢ coaepkanuem meau (mr): 50, 75, 10, 125, 150,
175 cooTBeTCTBEHHO, 10Ma IUCTMIIIMPOBAHHOW BOABI, 3MJI pacTBOpa aMMHAKa.
Cozepkumoe KoJib JOBOMIAT 10 METKHU. [ToyueHHbIe pacTBOPBI (POTOMETPUPYIOT B KtoBetax ¢ £=0,5
CM TIPU Amax = 610HM OTHOCHTEIBHO BEIOPAaHHOIO PACTBOPA CPABHEHMSA U CTPOAT rpalyupOBOYHbIH
rpaduk B KoopauHatax A — c(me/mn).

2._Omnpenenenue mMenu B cmase. /s ompenenenus Mend B pacTBOPE MEIHOTO CIUIaBa B
MEpHYIO KOJOY BMECTUMOCTHIO 25,0Mi1 BBOAAT 10MI BOABI, aIMKBOTY aHAIM3UPYEMOTO pacTBOpa,
3MI amMMHaka, COJEpKMMOE KOJIOBbI pa30aBiSIOT AUCTUUIMPOBAHHON BOJIOM 10 METKH U
nepeMemMBaoT. PactBop (OTOMETpUPYIOT B TEX € YCJIOBHUAX, YTO M MpPH IOCTPOCHUH
rpagyupoOBOYHOTrO rpaduika, U HAXOIAT KOJIMYECTBO MEIU B HEM.

MaccoByto 10110 Meid B 00pasiie MeIHOTO CIJIaBa paCCYUTHIBAIOT 1O (hopMyIe:

® (Cu), % = 100my-Vo/(Vamo),

rae: Mo — Macca oOpasla, NepeBeeHHOI0 B pacTBOp, T;

Vo — 00beM 3TOr0 pacTBOpa, Mil;

Va— aMKBOTa aHAIU3UPYEMOTO pacTBOpa, Mi;

My — coJiep>KaHue MeJId B aHAJIM3UPYEMOM PacTBOPE, MI/MIL.

TpeGoBanns k opopmMIICHHIO OTYETA:

1. Kaxnas pabora odopmisercs Ha OTAeNbHBIX IHcTax (Gopmar A4), H0KHA COAEPKATH
TUTYJBHBINA JIUCT C YKAa3aHUEM Ha3BaHUS TEMbI JJaOOpaTOpHOU paboThl, HOMepa rpynmsl, DO
crynenta u @O nposepsroiero npenoaaBaTess.

2. B oTdere JOIKHBI ObITh YKa3aHbI YPABHEHHUS IPOBEICHHBIX XUMHUIECKMX PEAKIIUIA.

3. Tlox popMynamu noKHA OBITE MPHUBEIEHA pacu(POBKa OYKBEHHBIX 0003HAYCHHIA;

4. V 4ducneHHBIX 3HA4YEHWH (PM3MYECKHUX BEJIUYMH JIOJKHBI OBITh YKa3aHbl €IMHHUIIBI
U3MEpEHUN;

5. TlosnydeHHBIE DKCIIEPMMEHTAIBHBIE BEIUYMHBI JOJKHBI OBITh YKa3aHbl C MHTEPBAIOM
HOTPEIIHOCTH U OTHOCHUTENbHAs NOrpeHOCTh (%).

6. I'paduku k 1a6OPATOPHEIM PabOTaM U KPMBBIE THTPOBAHHS IOJKHBI OBITH TIOCTPOEHBI HA
MIIIMMETPOBOM OyMmare (BbIIaeTCs Ha 3aHATHM) 110 MPaBUJIaM MOCTPOEHUS TPa(UKOB.

7. BBIBOJIBI IOJKHBI OTPAXATh BHITOJHEHHE 337124, MOCTABIEHHBIX ISl TOCTHIKEHUS LENIH.

8. OrtueThI-Ipe3eHTALNK IPUIATAIOTCSA B BUJIE PACTIEUATAHHBIX CIIAMI0B. 3alUTa IPOBOJAUTCS
ny06numaHo. Borpoc — oTBeT B ycTHOM popme.

IIpoueaypa oueHuBaHuA:
[Mpouenypa 3amuThl  J1abOpaTOpPHBIX  pabOT  mpencraBiser coOoi  cobecenoBaHue €
IpernoJiaBaTesieM Mo TEOPETUYECKUM BOIPOCaM TeMbI 1a00paTOpHOI paboTHI.



7.3. OuneHoYHbIE CPeACTBA JUIA NMPOMEKYTOUYHOH aTTeCTAlMM N0 MTOraM OCBOEHHS

AUCHUIIINHBbI

7.3.1. Borpochl K MPOMeKYTOYHOI aTTeCTALMU

Cewmectp 8

=
S

BOHpOCLI K 9K3aMEHYy

Uto Takoe cTaHmapTH3aIMs U cepTUUKaIUs?

Kakue nokasaresin kauecTBa ChIpbsl ¥ MPOAYKIIUU Bbl 3Haere?

[IpuBeauTe KIaccuPpUKaUU METOI0B KOHTPOJIS

Uto BKITIOYaeT B ceOst arTecTarus 1abopaTopuii?

Kaxk uckirogaroTcst rpyOble morpemHocTy (mpomaxu)?

Uto Takoe AOCTOBCPHOCTD, IPABUJIIBHOCTb U CXOJJUMOCTD pGSYJII)TaTOB?

Kak u 111 yero paccuuthiBatoT Kputepuit CThrofenTa?

Kaxk paccunTaTh HOrpeIHOCTh U3MEPEHUS?

O OINOOOBWNEF

Uto Takoe JOBEPUTENbHBIN HHTEpBaN?

=
o

Kak paccuntaTh HEOOXOAMMOE YNCIIO NapajIeIbHbIX U3MEPEHUHN AJIs TOTY4YEHUS
[pe3yJbpTaTa C 3aJaHHOM TOYHOCTHIO?

11

J11s1 yero ucnonb3yrot kpurepuit Guiepa?

12

Kakue ObiBaroT kiaccudukanuu mpoo?

13

HazoBuTe 0OCHOBHBIE TPpeOOBaHUS MTPU 0TOOPE MPOO?

14

Uto Takoe paznoxeHue mnpod?

15

[IpuBenrMTe OCHOBHBIC XapaKTEPHCTHKUA W TMapaMeTphbl Mpoliecca dKCTpakmuu. YTo Takoe
CTETICHDb U3BJICUCHUA?

16

JlaiiTe onpeneneHue xpomarorpagpum.

17

[lepeuricnure  crmocoObl TMOMYy4YeHHS XpoMmaTorpamm. UTO UCHOIB3yeTcss B KadecTBe
DIIFOEHTOB B KAXXIOM U3 CIOCO00B?

18

Kak MOXHO OCYIIECTBIIATh UACHTU(PHUKAIMIO ONPEIeIIeMbIX COSAMHEHU B CMECH TTOCIIE UX
XpoMarorpaduueckoro pa3aeieHus ?

19

[lepeuncnure cnocoObl KOMMYECTBEHHOTO aHamu3a B XpoMatorpadguu. CpaBHUTE UX MEXKIY
CO0O0IA.

20

Ilepeuncnure  OCOOCHHOCTM Y  NPEUMYILECTBA  BBICOKOI()(EKTHUBHOM  KHUIKOCTHOM
xpomartorpapuu (BOXKX).

21

Kaxue BapuanTsl MeToga BOXKX ucnons3ytoT B aHaITUTUUECKOM MPaKTUKE?

22

Kakue copOeHThI ncnomb3yroT B BOXKX? Kakum TpeGoBaHUSAM OHHM JOJDKHBI OTBEYATH?

23

Uem  ompezesnsieTcss SJIIOMPYIOLIAas CHOCOOHOCTh MOABWXKHOM (a3l B SKHUAKOCTHOM
xpomatorpaduun?

24

Kak mogbuparoT cocTaB MOABMKHON (a3bl B )KUAKOCTHON XpomaTtorpadun?

25

Hazosure HN3BCCTHBIC Bam MCTOAbI XMMHUYECCKOI'O aHaJin3a, MNPUMCHACMBIC  TJIA
KOJIMYCCTBCHHOT'O HMCCIICOIOBAaHUA 00BeKTA.

26

Hazosure TUTPUMETPUUCCKUEC METOABI OIPECACICHUA KOJIUYCCTBCHHOI'O COACPKaHUA
IKOMITOHCHTA B UCCIICAYCMOM o0bekTe. Kak OCYHICCTBIIACTCA TI/ITpOBaHI/IC?

27

I/IH,Z[I/IKE[TOPBI B TUTPUMCTPUUCCKHUX MCTOAAX TUTPOBAHUA. I/IHI[I/IKaTOpHBIe OIIIMOKHU.




n/u

Bonpocsl k 3auery

28

IlosicanTe IIPUHIHUIT pacdy€Ta KOJINYCCTBEHHOT'O COACPIKAHUA KOMIIOHCHTA I10 PE3yJIbTaTaM
XUMHYCCKOI'0 aHaJIn3a IpH pa3JInIHbIX criocodax OCYHICCTBJICHUA TUTPOBAHUL.

29

Kaxkue TPCGOBaHI/ISI HCO6XO[[I/IMO BBIIIOJHATD OJId NOJTYYCHHUA KAaUCCTBCHHBLIX PC3YyJIbTATOB B
IpaBUMETPUYECKOM aHan3e?

30

Urto o3HayaeT MMpaBUJIbHOCTH, CXOJAUMOCTb, BOCIIPOU3BOANMOCTDL PC3YJIbTATOB anann3a? Kak
OIIPCACIIATCA a0COJIFOTHAS ¥ OTHOCUTEIbLHAS OIMMOKY aHaJIN3a.

31

['paBumerpuueckuii (akrop. Pacuer HaBecku oOpasia, HEOOXOOUMOrO JUIsS aHAJH3a,
OTIpeieNICHUE KOJIMYECTBA MPOMBIBOYHOMN JKUIKOCTH, pacyeT MaCCOBOM JIOJIM KOMIIOHEHTA B
o0Opa3siie, OIICHKA MOTPEITHOCTEH (a0COTIOTHON M OTHOCUTEIBHOM ) aHAIIN3A.

32

HazoBuTe 0OCHOBHEIC ONITHYECKHE METOJAbI KAYCCTBCHHOT'O U KOJIMYECCTBCHHOI'O aHAJIM3a.

33

OT 4ero 3aBUCUT HHTEHCUBHOCTD U IrpHHA CIICKTPAJIIbHBIX JIMHUAK?

34

Kak mpoBosIT KaueCTBEHHBIN U KOJIMUECTBEHHBIN aHAIN3 B YMUCCUOHHOM CIIEKTPOCKOIUN?

35

OnTuyueckas cxema criekrpomerpa. Y @- u BUANMbIE 00JIaCTH CIIEKTpa.

36

3anuIImMTe OCHOBHOW 3aKOH CBETONOTJIONICHHs. Ha30BHUTE OrpaHWuYeHHs W YCIOBHUS
MIPUMEHUMOCTH 3aKkoHa byrepa - JlamOepra - bepa.

37

B 4eM 3akirodaeTcsi METOJ0OM TpalyMpoBOYHOTO rpaduka? Meron 106aBok? Metos 1ByX
CTaH/1apTOB?

38

PedpakTomerprueckue MEeToAbI aHaIu3a. [loka3arens npenoMiIeHus.

39

Ha ueM ocHOBaH METOJ HOTGHHI/IOMeTpHI/I? 3anummure YpaBHCHHUC HCpHCTa.

40

[TpuBenuTe KnaccupuKaIuio 31eKTpo10B. [IpuMepsl 351eKTpO0B B MOTEHIIMOMETPHUH.

41

Ha yem ocHoBaH MeToa KynoHoMeTpuu? Chopmynupyiite 3akoH Papanes

42

Uto um3mepsroT B KoHAykTOMeTpuu? Kakue 3aKOHBI W TOJOKEHHUSI ATOTO METOoJa BaM
M3BECTHBI?

43

Urto Takoe nosisiporpadus? Yto Takoe BoIbTaMIEpPOMETPUUYECKOE TUTPOBAHUE?

44

B uem cyTh MeTOs1a amniepoMeTpun?




7.3.2. Kputepun u HOpMbI OLIEHKH

®opma
NpoBeIeHus!
CemecTp . Kpurepun u HoOpMbI OlIeHKH
MPOMEKY TOUHOH
aTTecTalnu
8 DKk3aMeH (YCTHO) «OTJIHYHOY TeopeTnueckoe coJIep:KaHue
Kypca OCBOEHO IOJIHOCTBIO, 0e3
MpOOEIIOB, HE00XOINMBIE
MPAKTUYECKHE HABBIKA PaOOTHI C
OCBOCHHBIM MaTepraIoM
c(hOpMHUPOBAHBI, BCE
MpeyCMOTPEHHBIE TPOTPAMMOIA
oOydeHHUss ~ ydeOHbIC 3aJlaHus
BBITTOJTHECHBI.
TeopeTrdeckoe copepikanue
«XOPOLIO»

Kypca OCBOEHO TIOJIHOCTBIO, 0e3
npoOesIoB, HEKOTOPHIE
MPaKTUYECKHE HaBBIKU pabOTHI C
OCBOCHHBIM MaTE€pHUAIIOM
c(OpMUPOBaHBI HEAOCTATOYHO.
Bce npenycMoTpeHHbIE
MporpamMMoii 00ydeHus yaeOHbIe
3a7aHUs BBIITOJIHEHBI,
HEKOTOPbIC BU/IbI 331aHHUI
BBINOJIHEHBI C OIIHOKaMH

«YyHAOBJICTBOPUTCIIBHO»

Teoperuyeckoe cofiep)KaHue
Kypca OCBOEHO YaCTUYHO, HO
MpoOeITbl He HOCST CYIECTBEHHOTO
xapakTepa, He0OXOAMMbIe
MPAKTUYECKUE HABBIKU PadOTHI C
OCBOEHHBIM MAaTEPHATIOM B
OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX
porpamMmoii 00yueHus yueOHbIX
3aJJaHU BBITIOJIHEHO, HEKOTOPBIE
13 BBIIIOJIHEHHBIX 33aJaHUMH,
BO3MOYKHO, COJIEPKaT OMIUOKU

«HCYOOBJICTBOPUTCIIBHO»

TeopeTnueckoe copeprkaHue
Kypca HE OCBOEHO, HEOOXOIMMbIE
MPAKTUICCKUE HABBIKK Pa0OTHI HE
c(hOpMUPOBAHBI, BHITIOTHEHHBIC
yaeOHBIC 3aJaHHs COIePIKAT
rpyObIe OMIMOKH, JOTIOTHUTETHHAS
camocTosITeNlbHas paboTa HaJl
MaTepuaIoM Kypca He IPUBEIET
K CYILIECTBEHHOMY MOBBIIIICHUIO
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 XUMHsI U (PU3HKO- JlaGopatopHblii 2018 3BC «IPRBo0Ok»
XAMHYECKHE METOAbI aHaIN3a HPAKTHKYM http://www.iprbo
[DmexTpoHHEIH pecypc]: 1abopaTopHbIi 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. AHanutuueckasi XuMus [DNEeKTPOHHBIN YyeOHuK 2019 OBC «Jlanb

pecypc]: MeToabl pa3iereHus BEMECTB U
TUOPUIHBIE METO/IbI 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 O. B., [MpakTHKYM [0 aHAJIUTHYSCKON XHUMHUH. | Y4eOHOe Iocodue 2017 OBC «IPRB00OK»
Cokomnona C.A. OU3MKO-XUMUYECKHE  METOJAbI  aHaJn3a http://www.iprbo
1 [DnexTpoHHBIN pecypc]: yueb. mocodue / 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 uz., crep. - MUHCK: ABC
2 Hogoe 3nanune; Mocksa: UTHOPA-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. ChIpbsl  [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 | Jlebyxos B. 1. Okapa A. OUBNKO-XUMHYECKUE METO/IbI
., [TaBnmrouenkosa JI. 1. ucciaeAoBaHUsl  [DIEKTPOHHBIN  pecypcl]: VueBHUK 2012 SEC "Tans"

yueOnuk / Cankt-IletepOypr: Jlanb, 2012.
- 480 c. : wn. - (YueOHMKH ISl 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
00pa30BaTeIbLHOIO NMPoIecca Mo JUCHMUILIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U
Ap. 00BEKTOB /1JIsl IPOBEICHUS
NPAKTHYECKUX U J1a00pPaTOPHBIX 3aHATHH,
NMOMELIEeHHU VI CAMOCTOATEILHOMN
padoThI 00y4arOIMXCH (HOMep ayAUTOPHH)

ITepeyenb 0CHOBHOTO 000PYAOBaHUS

1 [labopatopus "IIporecchl U anmaparsl 3aIUThI

OKpY’KaroIien cpeasl". YueOHas ayauTopus
TSI IPOBENICHUS 3aHATUH CEMHUHAPCKOTO THUTIA.
'YyeOHast aytuTopus AJisi KypcOBOTO
MPOSKTUPOBAHUS (BBITIOJTHEHHS KYPCOBBIX
pabot). YuebHas ayaAuTOpus IJIs POBEACHUS
TPYTIOBBIX U UHIUBHUIYaTbHBIX KOHCYIbTAIIUI
'YueOHast ayTuTOpHUs JUIS TPOBEACHUS 3aHITHI
TEKYILLEro KOHTPOJSA U IIPOMEXYTOYHOU

attectanmn. (A-409)

CToJIBI Y4eHHUECKUE, CTOIBI
KOMIIBIOTEPHBIC, CTYJIbS. IOCKA
MepeBIKHAs, TIPOEKTOP, HOYTOYK, 3KpaH
MEPEHOCHOM, YCTAHOBKA TEXHOJIOTUIECKOTO
KOMILIEKCA, TO3BOJISIONIAs CHU3UTh
[pactipocTpaHeHue adpOIHCIIEPCHOM
cucTeMsl B mpoctpancTse, [IK-7, crenn
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

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJA00paTOPHUil, MACTEPCKUX U

Ne JAP. 00bEKTOB /1JIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000PYAOBaHUS
I/ | NPAKTHYeCKHUX M J1a00opaTOPHbIX 3aHATHI,
NMOMENIeHU M IJIfl CAMOCTOSATEeILHOM
padoThl 00yUyarommxcsi (HoMep ayAuTOPHH)

2 |YueOHas aynuTOpus IS NPOBEACHUS 3aHATHIH (CTOJIBI yYCHUYECKUE TPEXMECTHBIC
NIEKIIMOHHOTO TUIA. Y4eOHast ayuTopust 11 |(MOHOOJIOK), MOHOOJIOKH ABYXMECTHBIE,
[IPOBEJCHUS 3aHATUI CEMUHAPCKOTO TUIIA. CTOJI IIPENOIaBATEIbCKUI, CTYI
YuebHas ayJUTOpHUs AJIs1 KypCOBOTO [penoaBaTeabCKuil, J0CKa ayAUTOpHAs
[IPOEKTUPOBAHUS (BBIIOIHEHUS KyPCOBBIX (menoBas), kadenpa
padot). YueOHas ayquTopus ISl IPOBEICHUS
IPYIIIOBBIX U HHIUBUYAILHBIX KOHCYIJIbTAIHA.

VueOHas ayJUTOpHUs AJIs IPOBEICHUSI 3aHATUI
TEKYIIEro KOHTPOJI U IPOMEKYTOUHON
arrecranuu. (A-419)

3 [laboparopus "DxoaHanmutuka u xumudeckuii  [[IIkad mis peakTHBOB, MIKa( ¢ OTKPBITHIM

MOHUTOPHUHT OKpykatoreit cpespl” (A-410) BEPXOM, CTOJI IIPENIOIABATEINS, CTOJIBI
MCbMEHHBIE, I0CKa MarHUTHO-MapKepHas,
CTOJIbl YUEHUYECKUE, CTYJIbsl YUEHUUYECKUE,
CIUIUT-CUCTEMA, CTOJI OCTPOBHOM,
BO/I00TBO/IbI C PAKOBUHOM 17151 0OpPaTHOTO
XOJIOAUIIBHUKA-, TYMOBI-MOMKH CO
CTOJICIIHUIIAMH U CYIITHIIKAMH, Ta0ypEThI
imabopaTopHbIe, CTOJ Ja00paTOPHBIH, CTOI
C BEpXHUMHU I1OJIKaMH, CTOJI JJI BECOB,
mKadbl BBITSDKHBIE, TYMOa MOHKa CO
CTOJICIIHULIEH, XOJIOAUIBHUK, IIKa(bI
BBITSKHBIE, TPOEKTOP, MUKPOBECHI
mabopaTtopHbIe, HOHOMETP,
aKBaUCTUILIATOP, aCIUPaTOp, TEPMOCTAT,
rymMomep, cucrema rpodoordoopuast CI1-2.
Meranka MarHuTHas1, OaHs IIECTUMECTHAS,
BECBI, TEPMOMETP.

4  laboparopus "Ilpoueccos u AXIT". JIaGopaTopHbI€ YCTAaHOBKH 110 U3YUYEHUIO
Y4eOHast ay IMTOpHs Ul IPOBEIEHUS 3aHATUH [mpoliecca peKTH(UKaInu, mpoiecca
CEMUHAPCKOro Tuna. YueOHas ayJUTOpHsl Ul [rerutonepeaayn (Tpyoa B Tpyoe),
KypCOBOTO IIPOEKTUPOBAHUS (BBITIOITHEHHS mabopaTopHast yCTaHOBKA ISl U3MEPEHUS
KypCOBBIX pa0oT). YueOHast ay IuTOpHs IS TaBJICHUs, CTAllMOHAPHOE MeIua
[IPOBEJCHUS TPYIIIIOBBIX M MHINBULYAIbHBIX  (000PYJIOBaHHE, MHTCPAKTHBHAS JTOCKA.
KOHCYJIbTAllMi. YueOHas ayJUTopus st CTOJBl yUeHUYECKHE, CTYIIbsSI YUCHUYECKHUE.
MPOBEICHUS 3aHATHIA TEKYIIETO KOHTPOIIS H
MPOMEKYTOUHOM aTTecTaruu. (A-118)

5 [[lomemenue aasi CaMOCTOSATENBbHOW pPabOThl  [CTOJBI, CTYJIbs, KOMIIBIOTEPHI

oOyuaroruxcs. (I'-401)
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