MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET»

b.1.0.01

(undexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

CoBpeMeHHbBIE METO/Ibl KOHTPOJISI KauecTBa MPOAYKTOB OCHOBHOTO OPTaHUYECKOTO U
HE(PTEXUMHUECKOTO CHHTE32

(HaumeHo8anue OUCYUNIUHbL)

10 HAIIPABJICHUIO TTOATOTOBKHU
18.04.01 XumMuueckas TEXHOJIOTUA

HaIpaBICHHOCTH (IPOdITbH)
PanronanbpHO€E MCTIONB30BaHME IPUPOIHBIX M CHIPHEBBIX PECYPCOB B XUMHUYECKOM TEXHOJIOTUU U
HepTeXuMHun

dopma 00ydeHus: ouHast
I'on Habopa: 2021
O6mras TpynoemMkocts: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO CeMeCTPpamM

Cemectp 1

®opma KOHTPOJISA | DK3aMeH Hroro
Bun 3ansiTuit
Jlexum 8 8
JlaGopaTopHble 8 8
[TpakTHaeckue 32 32
PykoB0/ICTBO: KypcoBbie paboTh! (poektsi) / PI'P
ITpoMexyTouHas aTTecTanus 0,35 0,35
KoHrakTHas pabota 48 35 48 35
CamocrosTenbHas paboTta 60 60
KoHTpoas 35,65 35,65
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
JIOLIEHT, K.X.H. I'puropsesa O.b.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

X OtcyTcTBYET

Penienzent

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuMIUIMHEI cocTaBieHa Ha ocHoBaHuM @I'OC BO u yuebHOTro miiana
HarpaBjeHus noaroToBky 18.04.01 Xumudeckass TEXHOJIOTHS, HAIPABICHHOCTD (TTPOQHIIb)
PannonanpHOE MCIONB30BaHUE NMPUPOAHBIX U CHIPHEBBIX PECYPCOB B XMMHUYECKON TEXHOJOTUH U
He(TEXUMHUH

Cpok neiicTBus padoueii mporpaMmsbl AucuuIIMHbI 10 « 30 » aBrycra 2023 r.

YTBEPXIEHO

Ha 3acemannu neHTpa MEIUIIMHCKON XUMUU

(mpotokout 3acenanust Ne 1 ot «31» aBrycra 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp ocBOeHUS AMCUUIUIMHBI — (OPMUPOBAHHE Y MAarucCTPAaHTOB IMPEACTABICHUNA O
COBPEMEHHBIX  MHCTPYMEHTAJIbHBIX METOJAX  KOHTPOJA KadyecTBa XUMHUYECKUX IIPOIYKTOB
OCHOBHOT'O OPTaHMYECKOT0 U HEPTEXMMUYECKOTO CUHTE3A.

2. Mecto aucuuniuHbl B cTpykrype OITIOII BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHas JUCIUILIMHA!
«MopennpoBaHue TEXHUUECKUX CUCTEM», «KaTann3 B XMMUYECKON TEXHOJIOTHUI.

JIMCUMIUTMHBI U TPAKTHKH, JUISI KOTOPBIX OCBOCHWE JAaHHOM IUCIUIUIMHBI HEOOXOIUMO KaK
npenmectByromee: «lIpomblnuieHHass 3kojorus», «TexHonoruw mnepepaboTku HepTH U
MIPUPOJTHOTO Ta3a», «TEeXHOJIOTHH BOCCTAHOBIICHUS MPUPOIHBIX cpeny, « TeXHOIoruu nepepadboTku
OTXOJIOB XMMHUYCCKHUX U He()TEXMMHUYCCKUX Hpeanpustuii», «lIpousBojacrBenHas npaktuka (HUP)
1, 2, 3, 4», «lIpenauIuioMHas PAKTHKAY.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmupyeMbie U HNuagukaropbl
KOHTpOJIUpYyeMble AOCTUKEHH S IInanupyemble pe3ybTaThl
KOMIIETEeHIIMH KOMIIeTeHIN i o0yueHust
(K0 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBAHUE)
YK-1 Cnocoben VYK-1.1. Amnanmusupyet | 3HaTb:
OCYIIECTBIISATH OpoOJEeMHYI0  CHUTYalUuIO | - UH(OPMAIIHIO O COBPEMEHHBIX
KPUTHYECKUH aHaIHu3 KaK CHCTEMY, BBIABISISL €€ | METO/axX aHallu3a;
NpoOJeMHBIX CUTyalluid Ha | COCTABIIAIOUIME M CBSI3U | YMETh!
OCHOBE CUCTEMHOI'0 MEX/y HUMH, MPOEKTUPYET | - BBISIBIISITH OMIMOKH, JOIMYIIIEHHBIE B
[0JX0/1a, BBIPA0aThIBaTh | MPOLIECCHI 1o UX | XOZ€ aHaIN3a;
CTpaTeruio AeUCcTBUN YCTPaHEHUIO - 00001maTh HH(HOPMALIUIO O METO/IE
aHaJIN3a U3 Pa3IUYHbIX HCTOYHUKOB;
Bnagers:
- MaTeMaTHYECKHUM aIapaToM
00pabOTKH Pe3y/IbTaTOB aHATIN3a
- HaBbIKaMU paloTHI B
aHAJTIMTUYECKON J1abopaTopuu.
VK-1.3. Kputnuecku 3HaTh:
OLICHMBAET HAAEKHOCTD - METO/IbI POBEPKH MPABUIBHOCTU
MCTOYHUKOB MHPOpPMAINH, | MOTY4aeMbIX PE3yJIbTaTOB;
pabotaer ¢ YMers:
IIPOTUBOPEYUBOI - BBIOMPATh ONTUMAJIbHBIA METO]T
uHpopManuei U3 pa3HbIX aHaJIn3a;
HMCTOYHHKOB - 0000maTe nHPOPMAIIUIO O METO/IE
aHaJIM3a U3 Pa3INYHbIX HCTOYHUKOB;
Bmaners:
- HaBbIKaMU NIOMCKa Hay4HO-
TEXHUYECKON M MaTeHTHOMN
nH(pOpMAaIINHU TI0 HCCIeyeMOH TeMe
13 HaJ&KHBIX HCTOUHUKOB.




dopmupyeMbie U Nuauxkaropsl
KOHTPOJINpYyeMble AOCTHKEHUS Ilnannpyemble pe3yabTaThl
KOMIIETEHIIMH KOMIIEeTeHIN i o0y4eHust
(K01 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBaHUE)
OIIK-2 Cnocoben OIIK-2.1. Ucnionb3yeT | 3HaTh:
UCII0JIb30BATh TEOPETHUUECKUE 3HAHUA U | - YCTPOMCTBO aHAIIMTHYECKUX
COBpPEMEHHbBIE MPUOOPHI U | SKCIIEPUMEHTAIIbHBIE npuOopoB;
METO/IMKH, HaBBIKH JUISL | - TIpeJiylaraeMble aTTeCTOBAHHBIMU
OpraHU30BBIBATH CaMOCTOSITENILHOTO METOUKAMU;
MIPOBE/ICHHE MJIAaHUPOBAHUS U | - IPEUMYIIECTBA U HEJOCTATKU
9KCIIEPUMEHTOB U MIPOBEICHUS HIMPOKO MPUMEHSIEMBIX

UCTIBITAHUH, IIPOBOIUTH
X 00paboTKy U
AHATM3UPOBATH UX
pe3yJbTaThI

AKCIIEPUMEHTa, aHajliu3a u
0(OpMIICHUS TIOJTYYEHHBIX

pe3ynbTaTOB, BEIOOpA
METOAMK JJIsi TPOBEACHUS
IKCIIEPUMCHTOB

WHCTPYMEHTAIBHBIX METOJIOB
aHaJu3a;
YMers:
- BBISIBJIATH OIMIMOKM Mpu padboTe Ha
aHAJIUTUYECKUX MpUOOpax;
- noAOUpaTh aTTeCTOBAHHbBIE
METOJIUKH BBITIOJTHEHUS H3MEPECHUN B
COOTBETCTBUH C pelIaeMoil 3aaaueit
Biagers:

- HaBBIKaMU IO MIOCTAHOBKE
aTTECTOBAHHBIX METOUK
BBITMIOJTHEHHS] U3MEPEHUH.

OIIK-2.2. ®opmynupyer
3aKJIFOYECHHUS ¥ BBIBOJIBI IO
pe3ysibTaTaM aHajau3a
JUTEPATypPHBIX JAHHBIX,
COOCTBEHHBIX
AKCIEPUMEHTAJIbHBIX U
PacY€THO-TEOPETUYECKUX
paboT XMMHUYECKOH
HaIpPaBJIEHHOCTH

3HAaTh:

- TEOPETUYECKUE OCHOBBI METOJIOB U
TIPUHIIATIBI BHITTOJIHEHUST U3MEPCHHIMA
Y METOJMKH KCIEPUMEHTANIBHBIX U
PacYE€THO-TEOPETUUECKUX PadoT
XMMHUYECKON HAINpaBICHHOCTH,
YMers:

- BBIOMPATh METOJIbI aHAIH3A JIJIS
pelIeHrs KOHKPETHBIX 33/1a4;
Bnaners:

- HaBbIKaMU paboTHI Ha
aHAJIMTUYECKUX pUOOpax;

- METO/IaMH TUTAHUPOBAHUS U
ONTUMHU3ALMH [TPOBEICHUS
HCCIIEIOBATENbCKUX U MPOEKTHBIX
pabot




dopmupyeMbie U Nuauxkaropsl
KOHTPOJINpYyeMble AOCTHKEHUS Ilnannpyemble pe3yabTaThl
KOMIIETEHIIMH KOMIIEeTeHIN i o0y4eHust
(K01 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBaHUE)

I1K-1 Cniocoben IK-1.1. Opranmsyer | 3HaTh:
OpraHU30BBIBAThH pabory MepcoHalia | - TEOPETUUECKHE OCHOBBI
CaMOCTOSITEJIBHYIO U MEPBUYHOTO HAy4YHO- | COBPEMEHHBIX METOJIOB aHAIn3a U
KOJUIEKTUBHYIO HaAYy4HO- HCCJIEI0BATEIbCKOTO Hay4HbIX UCCIIEIOBAaHU;
HCCJIEI0BATEIbCKYIO 1oJipa3/iesIeHus Ha | YMeTh:
paboty, pa3pabaTbiBaTh OCHOBaHUU [IPOrpaMMBl | - INIAHUPOBATH UCCIEAOBAHUS
IJIaHBI U IPOTPAMMBI MIPOBEICHUS Hay4yHBIX | 00BEKTa C MPUBJICYCHUEM Pa3HBIX
MPOBEJICHUS HAYYHbIX UCCJIEIOBAaHUM B 00JACTH | METOJOB, IPUMEHUMBIX JJIS PEIICHUS
UCCJIEI0BAHUM 1 palMOHAIBHOTO MOCTaBJICHHBIX 3a7a4;
TEXHUUYECKUX pa3pabOTOK, | UCIIOJIb30BAHUS - CTaBUTh aHATUTUYECKYIO 3a]a4y

OCYIIECTBISITH COOP
uHpopmanuu 06
MMEIOIINXCS pecypcax u
TEIUIOBOM 3HEPTHUH, O
COCTOSTHUU 000pYyIOBaHUS
MIPOU3BOICTBA;
pa3pabaThIBaTh 3a/1aHUS
JUISL KCTIOJTHUTEJIEH B
00JacTu palroHaIbHOTO
HCIIOJIb30BAHUS
MPUPOJHBIX U CHIPHEBBIX
pECYpPCOB B XUMUYECKOMN
TEXHOJIOTHH U
He(TEXUMHUH

IPUPOJHBIX U  CHIPbEBBIX
pecypcoB B XUMHUYECKOU
TEXHOJIOTUU U HEPTEXUMHUU

nepcoHaly
Bmaners:

- METO/IaM{ COCTaBIICHUSI HAyYHO-
TEXHUYECKOTO OTUETA M0 aHAJIU3Y
00BEeKTa UCCIIEN0BAHM.

[1K-1.2. Pa3zpabatbiBaet
IUJTaHBI ¥ IPOTPaMMBbI
MIPOBEICHUS HAYYHBIX
HUCCIENOBAaHUN U
TEXHUYECKUX Pa3paboOTOoK,
3aJaHus IS UCTIOJIHUTEIICH
IIPY POBEICHUU HAYYHBIX
HUCCIEeN0BaHUN U
TEXHUUYECKUX pa3pabOTOK B
00J1acTH parmoHaIBLHOTO
HCIIOJIb30BaHUS
MIPUPOHBIX U CHIPbEBBIX
pPECYpCOB B XUMHUYECKOU
TEXHOJIOTHH ¥ HEPTEXUMHUHU

3HaTh:

- TEOPETUYECCKHUE OCHOBBI IS
pa3paboTKH IUIAHOB U MPOrpamMm
MPOBEJICHHS HAYYHBIX UCCIIETOBAHUIMA
Y TEXHUYECKUX Pa3paboToK;

YMeTh:

- IJTAHUPOBATH UCCIICAOBAHUS
00BEKTa C MPUBJICUEHUEM PA3HBIX
METOJIOB, IPUMEHUMBIX JIJISl PEIICHHS
MTOCTABIICHHBIX 3a/aY;

- CTaBUTh AaHATUTUYECCKYIO 337129y
nepCcoHaITy

Bnanets:

- METO/IaMU TEXHUUYECKUX pa3paboTOK
B 00JIaCTH pariOHAIBHOTO
WCIIOJIE30BAHUS TPUPOTHBIX U
CBIPBEBBIX PECYPCOB B XUMHUYECKOM
TEXHOJIOTHH W He(DTEXHUMHH

[1K-2 T'0TOB K MOUCKY,
00paboTKe, aHaTU3Yy U
cucTeMaTH3aluy Hay4HO-
TEXHUYECKON
uHpOpMaIINUU TI0 TEME
UCCIIC/IOBAHHS, PEIICHUS
HECTaHAAPTHBIX 3a7a4,
OCHOBAHHBIX Ha
NPUHIUIAX
MOJICITMPOBAHUS
TEXHUYECKHUX CUCTEM,
BBIOOPY METOMK U
CPE/ICTB pEIICHHS 3a1aun
B 00JIaCTH paliMoOHAILHOTO
UCIIOJIb30BaHUS

[1K-2.1. meer
MPAKTUYECKUI OTBIT
MPUMEHEHHUS TPOTrPaMMHBIX
CPEICTB JIJIs PaCYETOB U
00paboTku
AKCIIEPUMEHTAIIbHBIX
JAHHBIX B 00JIacTH
pPalMOHAIBLHOTO
HCIIOJIb30BaHUS
MIPUPOHBIX U CHIPbEBBIX
pPECYpCOB B XUMHUYECKOU
TEXHOJIOTUU U He(DTeXUMHUH

3HaTh:

-UHQOpPMAIMOHHYIO 0a3y Mo Teme
UCCIIC/IOBAHUSI ¢ NPUMCHCHHEM
MPOrPaMMHBIX CPEJICTB JIUISI PaCYETOB
u 00paboOTKU OSKCIEPUMEHTATBHBIX

JIAHHBIX

YMeTs:

-noIoupaTh METOJIBI u
COOTBETCTBYIOIIEE  AHATUTHYECKOE
obopynoBaHue TUTSt pereHus
KOHKPETHBIX 3a7a4;

Bmaners:

-HaBBIKAMHU MOKCKA

Y3KOCTIEHATM3UPOBAHHOM
uHbOpMAallMM B CETH HMHTEPHET B




dopmupyeMbie U Nuauxkaropsl
KOHTPOJINpYyeMble AOCTHKEHUS Ilnannpyemble pe3yabTaThl
KOMIIETEHIIMH KOMIIEeTeHIN i o0y4eHust
(K01 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBaHUE)
MPUPOJHBIX U CHIPHEBBIX obnactu paloHaIbHOTO
PECYpCOB B XUMUYECKOU HCIIOIb30BAHUS MPUPOIHBIX u

TEXHOJIOTUH U
HeTexXuMun

CBIPBEBBIX PECYpCOB B XHMHUYECKOM
TEXHOJOTHH U He(PTEXUMHUHU.

[1K-2.2. PabGotaer ¢
HAyYHO-TEXHUUYECKOMN
uH(popMalmeit B odmactu
paloHaIbHOTO
MCII0JIb30BaHUs
MPUPOIHBIX U CHIPHEBBIX
pECYpPCOB B XUMHUYECKOU
TEXHOJIOTUHU U He(DTeXUMHH
C UCIOJIb30BaHUEM
MH(OPMALIMOHHBIX U
CETEBBIX TEXHOJIOTUH C
cOOJII0IECHEM OCHOBHBIX
TpeOoBaHMU
MH(}OpMaLIOHHON
0€30MacHOCTH, B TOM YHCIIE
3aIIUTHI TOCYIaPCTBEHHON
TalHbI

3HATh:

-MH(OPMAITHOHHYIO Hay4HO-
TEXHHYECKyl0  0asy 1o  Teme
HCCIIENOBAHMA;

YMeTh:

-no10upaTh METOIBI u
COOTBETCTBYIOIIEE  AHATUTHYCCKOE
o0opynoBaHue IS perIcHus
KOHKPETHBIX 33/1a4;

Bnaners:

-HaBBIKAMH ITOMCKA

y3KOCIEUAIN3UPOBaHHON
UH(POPMALIUU B CETH HHTEPHET.

[1K-3 Criocoben
HCII0JIb30BaTh
COBpPEMEHHBIE TPUOOPHI U
METOJIMKH, aHAIU3UPOBATh
MOJIy4YE€HHBIE JaHHbIE O
IIPOU3BOJICTBE
YHEPrOHOCUTENEN U
TEIJIOBOM HEPTUU U3
BO300HOBJISIEMOT'O ChIPbS,
OpraHU30BBIBATH
IIPOBEJICHHE
HKCIIEPUMEHTOB U
UCTIBITAHUH B 00J1aCTH
paloHaIbHOIO
MCIIOJIb30BaHUs
IIPUPOJIHBIX U CBIPHEBBIX
pPECYpPCOB B XUMHUYECKOU
TEXHOJIOTHH U
He(TEXUMUHU, IPOBOJIUTH
ux 00paboTKy U
aHAJIM3UPOBATH UX
pE3yJIbTaThl

[IK-3.1  VYuactByer B
IPOBE/ICHUU HAyYHBIX
HCCIIenOBaHuii B oOmacTtu
parroHaIbHOTO
UCTIOIB30BaHUS
MPUPOJHBIX H  CHIPHEBBIX
pecypcoB B XHMHYECKOU
TEXHOJIOTUHU U HePTeXUMUHU
c UCTIOJIb30BaHUEM
COBPEMEHHOTO
71a00paTOpPHOTO
000py10BaHUS

3HaTh:

- TEOPETUUYECKYIO 0a3y, YCTPOHUCTBO U
o0JacTl NPUMEHEHHS] COBPEMEHHBIX
AHATUTUYECKUX MPHOOPOB;

YMeTh:

- pa3pabaThiBaTh  CTpaTeTul0 U
TaKTHKY MPOBEJCHUS IKCIIEPUMEHTOB
1 UCTILITAaHUH;

Bnaners:

- COBPEMEHHBIMU KOMIIBIOTEPHBIMU

TEXHOJIOTHSIMHU o0paboTku
pe3yabTaToB Hay4HBIX
HCCIIeJOBAHUN.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Mopyas (pa3aen)

y4eOHoi1 padoThI

Bun

HaumenoBanue TeM 3aHATHIA
(yuedoHoOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

DopMbl TEKYLLEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Pazgen 1.
XemMoMeTpurKa

IIp 1

MeTtop1 06pabOTKH PE3yIbTATOB
aHanusa. Merposornyeckue
XapaKTEPUCTHKH PE3YJIbTATOB.

Cpl

[IpopaboTka Tem pazaena, OAr0TOBKa
K MPAKTHYECKOMY 3aHSITHIO U
HK3aMEHY

10

Pazgen 2.
CHIEeKTPOCKOITMYECKUE
METO/IbI aHATH3a

Jlek 1

Kaccudukamnus CrieKTpoCKOIUYECKUX
MeToH0B. OCHOBHBIC ITOHATHS.
HcTouyHUKH U3TyYSHHUS.
AOcopOLMoOHHAas ¥ SMUCCUOHHAS

Cp2

IIpopaboTka JIeKLIMOHHOTO MaTepuarna,
TEM paszena, MoJIroToBKa K
nabopaTopHOil paboTe, KOHTPOJIBHOM
paborte, FK3aMeHy

20

DOTOIFOMUHECUEHIIUS.
[TpuHIMIIUaTBHAS CXeMa YCTPOHCTBA
criektpomeTpoB. ObmacTu
MPUMEHEHHUS.

JIab 1

DOTOMETPUYECKOE OIPEIETCHUE
J)KeJe3a B TEXHUUECKON CEpHOM
KHCJIOTE

Ortyer no
mabopaTopHOit
pabote

Meroas! ONTHYECKON MOJIEKYIISPHON
CIIEKTPOCKONHH. Y D-CEKTPOCKOHA.
Pemenue 3anau.




Mopyas (pa3aen)

Bun
y4eOHoi1 padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHoOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

®opMbl TEKYLLEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

Jlek 2

HK-cniektpockonus. Teopernueckue
OCHOBBI MeToza. [IpuHuunuanpHas
omnTHYecKas cxema mpudopa.
@YHKIMOHAIBHBIA aHATIN3 —
uAeHTU(HUKAIUS BEIIECTBA.

Pemenue 3agau no teme K-
CIIEKTPOCKOITHS

Macc-cnekTpoMeTpus.
[TpuHIMNIIUaTBHAS CXeMa YCTPOHCTBA
npubdopa. CriocoObl HOHU3AITUN
Monekyn. O6nacTu NpuMeHeHUsl.

IIp 6-7

Pemenue 3agau no metomy macc-
CIIEKTPOMETPUU

ITp 8-9

SAMP cnexrpockonusi. OCHOBHBIE
noHATHs. Pemenune 3amay




Mopyas (pa3aen)

Bun
y4eOHoi1 padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHoOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

®opMbl TEKYLLEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

TIp 10

KonTponbhas pabota no teme
«CHeKTPOCKOMUYECKUE METOIbI
aHaIM3a

KonTposnbnas
pabota

Pasznen 3.

METO/JAbI aHaJIn3a.

Xpomarorpadudeckue

Jlek 3

I"azoBast xpomaTtorpadus
BricokoadpekTuBHAS )KUIKOCTHAS
xpomarorpadus. O6nactu
PUMCHCHHS

Cp3

[IpopaboTka JIEKIIMOHHOTO MaTepHara,
TeM pazjienia, MOAr0TOBKA K
nmabopaTopHO# paboTe, IK3aMEeHY

15

Tp 11

Pemmenue 3agay mo teme
«XpomarorpadpudecKkue METOIbI
aHaan3a»

IIp 12

XpoMaTo-Macc-ClEKTPOMETPHS.
Coueranue xpomarorpapuu u
CIEKTPOCKOIUH.

Pazgen 4.

METOJbI aHaJIn3a.

DIIEKTPOXUMHUYECKUE

Jlex 4

DNEKTPOXUMHUECKHE METO/IbI
ananm3a. Kimaccudukamus. O6mactu
MIPUMEHEHUS

[IpopaboTka JIEKIIMOHHOTO MaTepHara,
TeM pazjienia, MOAr0TOBKa K
nabopaTopHO# paboTe, IK3aMEeHY

15




®opMbl TEKYLLEro

N KOHTPOJIs
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UuTepakTuB, 4. (HaMMeHOBaHHe
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLI€HOYHOI0
Cpe/cTBa)

Ip 13 [Torentmomerpusi. [lpuHIHMIHATBHAS 1 2 - -

cXeMa IMOTeHIIMOMETPOB.

Bonbramnepomerpus. Ob6nactu

MIPUMCHCHHS.
Jlab 2 [ToTeHnmomeTpruecKkoe TUTPOBAHUE. 1 4 - - Otyer no

Onpenenenue anrOMUHUSL nmabopaTtopHoOi

pabote

IIp 14 Kynonomerpusi. 1 2 - -

DNIEeKTPOrpPaBUMETPHUSI.
Ip 15 DNEKTPOXUMHUECKHUE CEHCOPBI, NX 1 2 - -

MIPUMECHECHHE B aHATUTHICCKOM

KOHTPOJIE KaueCTBa OOHEKTOB
Ip 16 ABTOMAaTH3AIMS aHAIN3A. 1 2 - -

ABTOMaTH3WPOBAHHBII KOHTPOIh

MIPOU3BOJICTBEHHBIX MIPOIIECCOB
ITA 1 0,35 - - [TpomexyTouHbIit

TeCT
[ToaroToBka k 1 35,65 - - DK3aMeH
9K3aMeHy
Hroro:; 144




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Mpu peanu3anyuu JUCHUTUTMHBI HCHOJB3YETCS TEXHOJOTHS TPATUIIMOHHOTO OOy4YCHHS —
opranuzais y4yeOHOro mpolecca B By3€, OCHOBAaHHAs Ha JICKIMOHHO-CEMHHAPCKO-3a4€THOU
dbopmax oOyuenus. K dopmam o0ydeHUS OTHOCATCS JIEKIIMH, MPAKTHYECKHUE W JaOOpaTOpPHBIE
3aHSTHSI, & TAKXKE CaMOCTOsATeNbHasI paboTa. Ha JIeKIusX UCIONB3YIOTCS HATJISIIHBIC U CIIOBECHBIC
METO/bI OOYYCHHUsS, Ha MPAKTUYCCKHX M JAaOOpAaTOPHBIX 3aHSATHSIX — HATJISAHBIC, CIIOBECHBIC U
MPAKTUIECKHE METOIBI.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

Pa3nen 1
XeMoMeTpHKAa

TemMbl  NpaKTH4YeCKOro  3aAHATHS: OcHOBBI ~ MaTeMaTHUYeCKOW  CTATUCTHKHU.
Mertponoruueckue ocHOBbI. [IpuMeHeHHne CTaTUCTHKU B TPo000TOOpEe U 00paboTKe MOTyUYEeHHBIX
naHHbIX. ['pagympoBka Pemenue 3agau no teme «Maremarnyeckas o0paboTka pe3ysibTaToB
ananuzay. KontponbHas padora o remMe «MeTpoJoru4eckiue OCHOBBI»

N3yyuB paHHBIA pa3jgen CTYJeHT /AO0JLKEeH: OBJIAJeTh OCHOBAMH MaTeMaTHYeCKOM
00pabOTKH PE3yNbTaTOB XMMUYECKOTO aHAIHM3a

3HaTh.  METOJbl OLEHKM NPABUIBHOCTH, CXOIHMMOCTH, JOCTOBEPHOCTH pe3yJIbTaTa,
Kputepuu rpydoro rnpomaxa u kpurepuu durepa.

YMeTb: NPUMEHITh METOJBI CTaTOOpaOOTKH Ha MpPaKTHUKE, OLEHUBATh JOCTOBEPHOCTH U
MOTPEITHOCTH MPOBEICHHBIX U3MEPECHUIA.

Binaners: mMeTogamMu BBIUMCICHHM OCHOBHBIX KPUTEPUEB METPOJIOTHUH, KOMIIBIOTEPHBIMU
nporpaMmmaMu 1o o0paboTKe TaHHBIX

MeToauuecKkue PEKOMEHIAUMHA MO U3YYECHHUIO TEMbI .

ITpu ocBOeHMM TeMbI HEOOXOMMO:

e (O3HaKOMHUTBCSI C  HMEIOLIIMMUCSA  JIUTEPATypHbBIMM  UCTOYHMKaMU  (yueOHHKaMmH,
MOHOTpaUsIMHU, FIEKTPOHHBIMU PECYPCAMU, CTAThSIMU B BEYILIUX XUMUYECKUX KypHaNax),
JEKLUUSMHU IIpenoaaBarenei

e CodopMupoBaTb IMOHUMAHME  OCHOBHBIX  METPOJOTMYECKMX  XapaKTePUCTHK,  HX
BO3MO>KHOCTEM M METOJIMK pacyerTa.

e OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. Kak uckmouarorcs rpyOble MOrpemHocTH (mpoMaxu)?

2. Yro Takoe JOCTOBEPHOCTb, IPAaBUIIBHOCTh U CXOJUMOCTb PE3YJIbTAaTOB?

3. Kak m s gero paccuntsiBaroT Kpurepuit CTeroneHra?

4. Kak paccuuTarh NOTPEMIHOCTh U3MEPEHUS?

5. YTto Takoe JOBEpUTEIbHBIN UHTEPBAI?

6. Kak paccuntare HEOOXOJMMOE YHCIO MapajUIebHBIX H3MEPEHUHl Ui TMOTydeHUs
pe3yJbTaTa ¢ 3aJJaHHOM TOUHOCTHIO?

7. Jlns 4ero ucroipb3yroT kpurepuil @urepa?

Pa3zgen 2
CrnieKTpocKONMYEeCKHE MeTOAbl AaHATU3A

Tembl JIeKIHOHHBIX 3aHATHI: O0Imas  XapaKTepHCTHKA CIIEKTPOCKOMMYECKUX METOJIOB
aHanu3a. ATOMHO-a0COpOIIMOHHAs CTIEKTPOCKONUs. MoeKyIsipHO-abCcOpOIIMOHHAS CIIEKTPOCKOTIHUS



B Y®- u Buaumoii obmactu. MK-cnektpockonus. DMHUCCHOHHBIE CIIEKTPOCKOIMYECKHE METOIbI
aHanu3a. ATOMHO-3MHCCHOHHas cHekTpockonus. JlromuHecneHTHas chnekrpockonus. [pyrue
CHEKTPaJIbHbIE U ONTUYECKUE METO/IBI.

Tembl s1a0opatopHbIX 3aHaTHI: @DOTOMETpPUUYECKOE  ONpEAE/ICHUE Keile3a B
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTE

Tembl npakTHUYecKHX 3aHATHII: Pemenne 3a1au no teme «ONTUYECKUE METObI AHAIN3A.
Konrtponbnas pabora

N3y4yuB 1aHHbIi MOAYJIb CTYAEHT JA0JLKeH: c(hOPMHUPOBATh OCHOBHBIE IMIpe/ICTaBICHUs 00
ONTHYECKUX METO/aX aHAJIN3a, UX BO3MOXHOCTSX, OTPAHUYCHUSIX U 00JIACTAX IPUMEHEHHSL.

3HaTh. CIEKTPbI U3JIYUYCHHS, HCTOYHUKH U3JIy4€HUs, BUbl ONITUYECKUX METO/I0B aHAIU3a

YMeTh: OLIEHWBATh BO3MOXKHOCTH KaXKJIOTO METOJa, BBIOMPATh MOIXOJSIIMMA IO/ 33134y
METO/1 UCCIIEA0OBaHUS

Baanerb: meromukamu criektpodoromerpuueckoro u  MK-uccnemoBanusi, HaBbIKaMU
00paboOTKK MOMyYEHHBIX Pe3yIbTaTOB aHAIN3a

MeTtoauyecKue peKOMeHAAINH 110 U3YYEHUIO TeMBbI !

IIpu ocBoeHMM T€MbI HEOOXOAUMO:

e (O3HaKOMHUTBbCS C  HMEIOIIUMUCS  JIUTEPATypHBIMH  HUCTOYHHKaMu  (yueOHHKaMH,
MOHOTpadUsIMHU, HNEKTPOHHBIMU PECYpPCaMU, CTATHSIMH B BEIYIIUX XUMUYECKUX JKypHANax),
JIEKIMAMU IIpenoaaBaTeiiei

e CdopMupoBaTb MOHHUMAHME OCHOBHBIX  METPOJOTHYECKHX  XapaKTePUCTHK, HX
BO3MOKHOCTEN U METOJIUK pacyeTa.

OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI:
HasoBuTe OCHOBHBIE OITHYECKHE METO/IBI KAYECTBEHHOI'O U KOJIMYECTBEHHOTO aHAIM3A.
OT 4ero 3aBUCUT HHTEHCUBHOCTD U IIMPUHA CIIEKTPAJIbHBIX JTUHUN?
Kak mpoBOsT Ka4eCTBEHHBIH U KOJTUYECTBEHHBIN aHAIN3 B AMUCCUOHHOW CTIEKTPOCKOIIHH ?
OnTuueckas cxema criekrpoMeTpa. Y @- u BuanMbIe 001aCTH CIIEKTPA.
3anuiuuTe OCHOBHOW 3aKOH CBeTomoriomeHus. Ha3zoBuTe orpaHudeHuss U yCIOBHS
IpPUMEHUMOCTH 3akoHa byrepa - JlamGepTa - bepa.
B dem 3axiouaercss MeETOIOM TpaJyHpOBOYHOTO Trpaduka? Metox mo6aBok? MeTosa ABYyX
CTaH/IapTOB?
HK-cnekTpockonus. Macc-cnektpomerpusi. Meroa AMP.

Pazgen 3
Xpomartorpaduyeckue MeToAbl AHAJIU3A

Tembl aexkumii: Teopermueckue ocHOBBI xpomaTtorpaduu. ["azoBas xpomarorpadus
XKunxoctHas xpomarorpadus. OTaenbHbIe BUABI )KUAKOCTHON XpoMaTorpapuu
Tembl npakTHUecKUX 3aHATHIL: Pemenue 3a1a4 o teme «Xpomarorpapuieckie MeTO/Ibl
aHanmu3a». KoHTposibHas pabora 1o reme
N3yuuB 1aHHBIH MOAYJIb, CTYACHT A0JKeH: CHOPMUPOBATH MIPE/ICTABICHUE O COCTOSTHUU
COBPEMEHHOT0 ra30XpoMaTorpa(uyeckoro aHaan3a, €ro BO3MOXXKHOCTSAX, OCHOBHBIX HaIllPaBICHUAX
Y TEHJEHIUSAX PA3BUTHS.
3HaTh:
— TEOpETUYECKUE OCHOBBI ra30BON Xpomarorpaduu, OCHOBHbIE METO/Ibl KAYECTBEHHOTO U
KOJINYECTBEHHOT'O XpOMaTOIrpauecKoro aHaIu3a;
— anmapaTypHoe opopMIIEHHE ra3oxpomarorpaduueckoro npouecca
Ymern:



— OIpenesITh OCHOBHBIE XapaKTEPUCTUKH XpoMaTorpaduueckoro mpoiecca us3
XPOMAaTOTPaMMbI; HHTEPIPETUPOBATH IKCIIEPUMEHTAIBHBIC PE3YIIbTATHI

— Moa0MpaTh ONTUMAIBHBIEC YCIOBUS IPOBEICHUS XPOMATOTPaPHUECKOTO Pa3IeIeHuUs

Baanern:

— METOJIMKaMU MOMCKA MOAXOSIIET0 BapuaHTa pa3AesieHUsl BEIIECTB; CIOCO0aMU OIICHKH
MOTPENTHOCTH (PU3UKO-XUMHUYECKOTO IKCTICPUMEHTA

— HaBBIKAMH PabOTHI HA COBPEMEHHOM XpoMaTorpaduyeckoM 000pyI0BaHUH.

MeToauuecKkue PEeKOMEHIAIUH MO U3YIECHHUIO TEMBI

ITpu ocBoeHMU TeMbI HEOOXOMMO:

* O3HaKOMHTbCS C UMEIOLIMMUCS JINTEPATYPHBIMU UCTOYHUKAMU (Y4eOHUKaMH,
MOHOTpadusIMH, TEKTPOHHBIMU PECYpCaMHU, CTaThIMHU B BEIYIINX XUMHUYECKUX KypHAJax),
JEKLMSMU IIpernoiaBaTesnei

* CopmupoBaTh MOHUMaHUE (PU3UKO-XUMUYECKHUX MPOLIECCOB YACPKUBAHUS COPOATOB
Pa3JIMYHOI0 CTPOEHUsI Ha pa3IMYHbIX [0 IPUPOJIE HEMOBIKHBIX (ha3ax

* OTBETHTDH Ha KOHTPOJILHBIE BOIIPOCHI:

1. {aiiTe onpeaenenue XxpomaTorpapum.

2. Kakue ocoOeHHOCTH XpoMaTorpaduu MO3BOJISIIOT JOCTHYB JIYUIIETO Pa3/IeiCHHUs BEIIECTB C
OJIU3KMMU CBOWCTBAMM IO CPABHEHHIO C APYTUMH METOJAaMHU Pa3/IeeHusl.

3. Ilepeunciute criocoObl MOydeHHsI XpoMaTorpaMM. UTo HCIonb3yeTcs B Ka4eCcTBE
JIIOEHTOB B KaX/10M U3 ClIOCOOO0B?

4. Kak MOXHO OCYIIECTBIIATh UIACHTH(PHUKAINIO OTIPENEIIEMbIX COSAMHEHUI B CMECH TTOCTIE
UX XpoMarorpaduyeckoro pasaeneHus?

5. Uto TaKkoe MHIEKCHI yaepkuBaHus? Kakue cucTeMbl HHICKCOB yIEPKHUBAHHUS UCTIOIB3YIOT
B Xpomarorpaduu (IpeuMyIecTBEHHO B ra30Boii)?

6. [lepeuncirre cnocoObl KOJIMYECTBEHHOTO aHAJIW3a B XpoMaTorpaduu. CpaBHUTE UX
MeEXy COOOH.

7. CpaBHHUTE J1Ba peKMMa pa3IeIeHUs] B Ta30BOM XpoMaTorpapuu — H30TEPMUIECKUN U
IpOorpaMMUpPOBaHUE TEMIEpaTyphbl.

8. Ilepeuncnute AETEKTOPHI B Ta30BOM Xpomarorpaduu.

9. Ilepeunciure 0COOEHHOCTH U MPEUMYILECTBA BEICOKO3(PPEKTUBHOM KUIAKOCTHON
xpomatorpapuu (BOXKX).

10. Kakue BapuaHThI METOJIa UCIIOJB3YIOT B @HAIMTHUECKON MPAKTUKE?

11. Kakue copOenTsI ncnonb3ytoT B BOKX? KakuMm TpeGoBaHMsIM OHU TO0JKHBI OTBEYATh?

12. Tlouemy Haubonee nomnymnspHeie copoenTsl B BOXKX — cunukarens 1, 0coO€HHO,
MoupunrpoBanHble cunukarenn? Kak npoBoasT MoauuKanno CuiIuKaress?

13. Yem onpeaensercs 30Upyromias ciocoOHOCTh MOABHKHON (ha3bl B KHUIKOCTHOM
xpomatorpaduu?

14. Kak nmon6uparoT coctaB MOJABMKHOM (ha3bl B )KUIAKOCTHOH Xxpomarorpadun?

Paznen 4
DJIeKTPOXUMHUYECKHE METOIbI AaHAJIN3A

TeMbl JIEKIIMOHHBIX 3aHATHI: DJIEKTPOXUMHUYECKHE METOJbl aHanu3a. KOHIyKTOMeTpus.
IToreHIMOMETPUYECKUI METOJI aHaam3sa. Kynonomerpuueckuii METOJ aHam3a.
BospramnepomMeTpuyeckuii METOT aHAIIN3A.

Tembl Jaboparopubix 3aHaTuii: OnpeneneHue CoAEp)KaHUS BELIECTBA  METOJOM
MOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

Tembl NMpaKkTH4YeCcKUX 3aHATHH: Pernienue 3agad no teme «DJIEKTPOXUMUYECKUE METObI
aHaJIn3a»



N3yunB AaHHBIH MOAYJIb CTYIEHT A0JKeH: chOPMUPOBATH OCHOBHBIE MPEICTABICHHS 00
IEKTPOXUMHUYECKUX METOJaX aHaJlIn3a, WX BO3MOXKHOCTSX, OTPAaHMYCHHAX M 00JAcTAX
IMPUMCHCHUA.

3HaTB. OCHOBBI NEKTPOXUMHUYECKUX METOJIOB aHAJIM3a, 3aKOHBI M YpaBHEHUS METOJIOB,
BO3MOXHOCTH UX NPAKTHUICCKOTO TPUMCHCHUA

YMeTh: OLIEHMBATh BO3MOXKHOCTH Ka)KJOr0 METOAA, BHIOMPATh MOIXOMSAIINHN IO 3a/1ady
METO]] HCCIIEAO0BaHUS

Baagerb: MeTOOMKAMU MOTEHIIMOMETPUYECKOTO, KOHIYKTOMETPHUYECKOTO HCCIICTOBAHUS,
HaBBIKAMHU 00paOOTKH MOIYYEHHBIX PE3yIbTaTOB aHAIM3A

MeToauuyecKue PEKOMECHIALMHA MO U3YYCHHUI0 TEMbI.

ITpu ocBoeHMU TeMbI HEOOXOMMO:

e O3HAaKOMHUTBCA C  UMEIOIIMMUCS  JIMTEPAaTYpHBIMM  HMCTOYHUKaMHU  (yueOHHKaMH,
MOHOIpadUsIMHU, EKTPOHHBIMU PECYPCAMU, CTAThSIMU B BEYILIUX XUMUYECKUX JKypHaNax),
JEKLMSMU IpernoiaBaTesne

e CdopmupoBaTh IMOHMMaHHE OCHOBHBIX  METPOJIOTUYECKHUX  XAapaKTEPUCTHK, HUX
BO3MO>XHOCTEHM U METOJIMK pacuera.

OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
1. Ha yem ocHOBaH mMeTo1 oTeHIIMOMeTpun? 3anuuiute ypaBuenue HepHera.
2. IlpuBeaure Ki1accupUKaMio 371eKTpo10B. [IpuMepbl 31€KTpOI0B B TOTEHIIMOMETPHUH.
3. Ha ueMm ocHoBaH meTo[ KynoHoMeTpun? Chopmynupyiite 3akon Papanes
4. Yto m3MepsroT B KOHAyKTomMeTpuu? Kakue 3aKOHBI M IOJOXKEHHUS 3TOT0 METO/a BaM
U3BECTHBI?
5. YUto Takoe nonsgporpagusn? Uro Takoe BoIbTaMIEpPOMETPUUYECKOE TUTPOBAHUE?
6. B uem cyTh MeTO1a amniepoMeTpun’?



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecrp Koa koHTpO/IMpYeMOi KOMIIeTeHIIUH HaumeHoBaHue
(WJIM ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 VK-1, OIIK-2, TTIK-1, TIK-2, ITK-3 | Bonpocsr k ax3ameny 1-37
1 OIIK-2, I1IK-2, T1IK-3 Ortuersl 110 1abopaTopHbIM paboram 1, 2
1 OIIK-2, TIK-2 KonrposnbsHnas pabora

Mpomyckanue (%)

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, H006X0}IHMLIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KoHTpoJbHas padoTa

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Bapuanr 1.
1. Pacmudpyiite npuBeneHnsrit ke MK-criekTp, ykaxute XapakTepuCTHISCKHE YaCTOTHI
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2. Pacumdpyiite IMP-ciektp. Ycranosute crpykTypy coeaunenns CgHy, o 'H u Bc SAMP-cniexkTpam




1¢.46

33.87

3. Pacimdpyiite Macc-ciekTp, onpeneanTe OpyTTo-(hopMyIry COeAMHEHUS

Abundance 4
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m/iz->0 10 20 30 40 50 60 70 0 30 100 110

m/z I, % m/z I, % m'z I, % mz | L% m/z 1, %

14 4.70 31 0.80 49 0.30 59 3.80 83 0.80
15 27.12 37 1.60 50 1.40 65 0.30 84 0.30
16 0.70 38 3.60 51 1.50 67 | 2.50 85 21.92

18 0.60 39 25,22 52 0.40 68 0.30 86 1.27
25 0.30 40 3.80 53 1.70 69 1.20 87 0.10
26 3.50 41 37.03 54 0.40 70 0.20 91 0.10

27 24.22 42 1241 55 2.90 71 0.40 100 15.71
28 3.60 43 100.0 56 2.10 72 1.20 101 1.10
29 23.92 44 4.20 57 37.53 81 0.20 102 0.10
30 0.80 45 1.60 58 60,17 82 0.20




Kputepun onenkmn:

3a paboTy CTaBUTCS OLIEHKA «OTIMYHO», €CIIH BEPHO PEIIECHBI BCE TP 3aJ1a4H, «XOPOIIO» CTaBUTCS
3a JIB€ PEILECHHBIE 3a/1a4H, «yJI0BIETBOPUTEIBLHO» 32 OAHY. Eciiu He pelieHa HU ofiHa U3 Tpex 3a1a4y
- «HE YJOBJIETBOPUTEIILHO

7.2.2. KOMILIEKT OTYETOB 110 JIA00PATOPHLIM PadoTamM

JlaGoparopHasi padora: doToMeTpUYeCKOe OINpeleieHUe Keje3a B TEXHHYECKOH CepHOoil
KHCJI0Te

Llenb paGoTHI: BBHIOpATh PAMOHAIBHBIA METOJ BBITIOJHEHHS 33Ja4d C IMOMOIINBIO CTaHIAPTHOTO
Habopa 1a60paTOPHOTO OCHAIICHHS

Memoouxa nposedenus

1. IlpeaBapuTenbHO IPOBECTH HEOOXOIMMBIE pacUeThI IJIsl TPOBEJCHUS aHATTN3A.

2. Kpatko onucaTh X0/ paOOThI U BBIIOJHSIEMBIE ONIEPALIHH.

3. Pe3ynbTaThl SKCIEPUMEHTAIBHON YaCTH PEKOMEHTyeTCsI OOPMUTH B BUJIE TAOIHUIIHI.
4, TTocTpouTh HEOOXOIUMBIE TPA(UKH.

5. IIpuMeHHUTH XEMOMETPUKY.

6. [lonmucaTh MOTy4YeHHBIE PE3yNbTAThI Y MPEroaaBaTess.

7.0hopMHTE OTUET.

Jlaboparopnas padora: [loreHunomMeTpuyeckoe TuTpoBanue. Onpenenenne aTIOMUHHSA

Llenb paboTHI: BBEIOpATh PAIMOHAIBHBIA METOJ BBITIOJHEHHS 33Ja4d C IOMOINBIO CTaHJIAPTHOTO
Habopa 1abopPaTOPHOTrO OCHAIIECHUS

Memoouxa nposedenus

1. IlpeaBapuTenbHO POBECTH HEOOXOIMMBIE pAacUeThI JIJIsl TPOBEJCHUS aHATTN3A.

2. Kpatko onucatb X0 paboThl U BBIITOJIHAEMbIE ONIEPALHH.

3. Pe3yibTaThl SKCIEpUMEHTAIBHON YaCTH PEKOMEHTyeTCs1 O(OPMUTH B BUJIE TAOIHUIIHI.
4. ITocTpouTh HEOOXOAUMBIE TPAPUKH.

5. IIpuMeHNUTHh XEMOMETPHKY.

6. IloanucaTh noslydyeHHbIE Pe3yIbTaThl y PETOAaBaTENs.

7.0popMUTH OTYET.

TpeGoBanus k 0popMIIEHUIO OTHETA:

1.

o

Kaxnas pabota oopmiisiercss Ha OTAENbHBIX JHcTax (hopmar A4), 10KHA COAEPKATh
TUTYJBHBIN JIMCT C YKa3aHUEM Ha3BaHUS TEMBI J1a00opaTopHOil paboThl, HoMepa rpymibl, 1O
cryaenta 1 @O npoBepsromero npenoaBaTess.

[Tox popmynamu 1oykHa OBITH IPUBEIEHA paciin(ppoBKa OYKBEHHBIX 0003HAUEHUI.

VY 4ucieHHBIX 3HAYCHUH (PU3UIECKUX BEITMYUH TOJDKHBI OBITh YKa3aHbI €MHUIIBI U3MEPEHUIA.
[Tony4yeHHbIe SKCTIEpUMEHTATbHbBIE BETMUUHBI JTOJDKHBI OBITh YKa3aHbI C HHTEPBAJIOM
MOTPEITHOCTH U OTHOCHUTEIbHAS TOrpemHOCTH (%).

BbIBOIBI JOKHBI OTpaXKaTh BHIMOJIHEHUE 3a/1a4, TIOCTABJICHHBIX [UIS JOCTHXKEHHS LIENH.

Kpurepun onenkn:

OIICHKAa «OTJIMWYHO» BBICTABIACTCA CTYACHTY, CCIIH na6opaTopHa51 pa60Ta BBITIOJIHEHA,

MOJIYYCHHBIC PC3YJIbTAaThbl 06p2160TaHBI MAaTCMaTUYCCKH, MOCTPOCHA KpPUBAsA TUTPOBAHUSA U JaHbI
OTBCTHI HA TCOPETUICCKHUE BOIIPOCHI;



- OIEHKAa «XOpOUIO» BBICTABJIAETCS CTYACHTY, €ciau JiaboparopHas paboTa BBINOJIHEHA,
NOJIy4EeHHBIE pe3yJbTaThl 00paboTaHbl MaTEMATUYECKH, TIOCTPOEHA KPHBAsi TUTPOBAHUS U HE JAHBI
OTBETHI HA TEOPETUYECKHUE BOIIPOCHI B IIOJIHOM O0BEME;

- OLEHKa «yJOBJIETBOPUTEIbHO» BBICTABISETCA CTYIEGHTY, e€ciu JaboparopHas pabora
BBINIOJIHEHA, TIOJYYEHHBIE pe3yJabTaThl 00pabdOTaHbl MAaTEMAaTUYECKH, HE TIOCTPOCHA KpHUBas
TUTPOBAHUA U HE JAaHbI OTBETHI HA TEOPETHUYECKUE BOIIPOCHI B IIOJIHOM 00BEME;

- OIEHKA «HEYJOBIETBOPHUTEIBHO» BBICTABISECTCA CTYIACHTY, €clH JiabopaTopHas pabora He
BBINOJIHEHA.

7.2.3. KoMieKkT 3aiaHuii 1JI1 pelleHus] 32/1a4 HA MPAKTUYECKUX 3aHATUAX
Tema: «XemoMeTpuKa»

BapuanTt 1

3amanue 1. [IpousBenure yka3aHHBIE BBIUHUCICHUS, BBIpaXKash KaKJIO€ YHCIO, B TOM
YHCIie ¥ Pe3yJIbTaT, MPaBUILHOM YUCIIOM 3HAYaInX nudp:

3,5:0,1563/(35,07-0,562) 5,735-0,565/(26,40-6,8164)

25,67-0,1123/(1,02-0,553) 5,34-542/(0,543-54,0)

3amanue 2. Tpu mNOBTOpHBIX aHaiM3a oOpasla XJOpHAA Jajd CpeaHee 3HaueHUe
coaepxxanue xjopunaa 72,10 % u cranmaptasie oTkioHeHus 0,40 %, onpeaenuTs JOBEPUTEIbHBIN
WHTEpBaJ (JOBEpUTEIbHBIC TPAHUIIBI), B KOTOPOM MOTYT HAXOJHUTHCS PE3yJbTaThbl OTAEIBHOTO
ompeneieHuss TpH J0BepHUTeNbHONW BeposTHocth P = 0,95. (YkaszaHus: NpUMEHUTh KPHUTEPU
CrthrofieHTa I MaJIbIX BEIOOPOK)

3amanue 3. Paccunraiite  aOCONMIOTHYIO ¥  OTHOCHTEIBHYI)  CHCTEMAaTHYECKYIO
norpenrHocTy npu npuroroienuu 250,0 mn pactBopa KpCr,0O7, ¢ (1/6K,Cr,07) = 0,0500 M.
[TorpemHocTh KaTuOpoBKH KOJIOKI + 0,2 M1, morpemHocTh B3BemmuBanus +0,2 mr (P=0,95).

Tema: ((CHGKTPOCKOHI/I‘IGCKI/IQ METOAbI AHAJIU3A»

Bapmuanr 1
3ananue 1. OnTuyeckue MIOTHOCTH pacTBOPAa CMECH KOMILJIEKCOHATOB CBHUHIIA U BUCMYTA,
U3MEpEHHbIE B KIOBETE C TONIIMHON cnos 3 cM, paBHbl 0,87 (mpu 240 um) u 1,24 (mpu 365 HM).
PaccuunraiiTe KoauM4ecTBa CBUHIIA M BUCMYTa B CMECH (MKT), €Clid OOIIHUi 00bEM HCCIEAYyeMOTO
pactBopa coctaBisier 50 Mi, a 3HAYEHHUS MOJSIPHBIX KOX(QQPHUIMEHTOB TOIJIOMICHUS KOM-
IUIEKCOHATOB paBHBIL: 115t Pb — € 240 = 8,9-10 3 , €365 = 900; s Bi — € 2490 =2,8-10 3 365 = 9,9-10 3
3amanue 2. O6pazen; cranu cogepxkut okosno 0,5 % xpemuus. Kakyio HaBecky craiu
cienyet pactBoputh B 100 mi1, yToOBI 0TOMpas 25 My 3TOro pacTBopa B KO0y BMECTUMOCTHIO S50
M, Tocie Jo0aBiIeHUs HEOOXOIUMBIX PEaKTHBOB MOJYYMTb OKpPALIEHHOE COEIUHEHME, OIl-
THYeCKasl MJIOTHOCTh KOTOPOI'O COOTBETCTBYET ONTUYECKOM IUIOTHOCTH PacTBOpa, COAEPIKAIIETro
0,25 mr kpemHus B 50 mi pactBopa?
3amanue 3. Paccunraiite MonspHbIil kodddummenT mornomieHus komriekca meau (I1), ecnu
ONTUYECKask INIOTHOCTh pacTBopa ¢ TUTpoM 1o meau 0,0000012 r/mi, n3MepeHHas B KIOBETE €
ToauMHOM ciost 3 cm npu 460 uM, paBHa 0,18.

TeMma: «JIeKTPOXUMHYECKHE METOAbI AHAJIU32)

Bapmuanr 1

3ananue 1. HaBecky crutaBa maccoit 0,3578 T pacTBOpWIN U 4epe3 NOJyYEHHBIH pacTBOp B
tedenue 10,0 MunyT mponyckanu Tok cuioir 0,10 A, B pe3ynbraTe yero Ha KaToje MOJHOCTBIO
BeIJIeIMIack Meab. Omnpenenute maccoByto noii0 (%) Meau B CIUIaBe, €CIM BBIXOJ MO TOKY
cocrasisn 90%.



3amanue 2. Bpuuciure KOHIGHTPAIMIO MOHOB cepedpa B pacTBOpE, €CIU IMOTEHIHAI
cepeOpsIHOTO 3JIEKTPOa, OIMYIIICHHOTO B HACBIIIEHHBINH pacTBOp Xjopuua cepedbpa pasen 0,518 B
OTHOCHTEIIBHO BOZOPOHOTO sektposa. t° =18°C.

3aganue 3. Omnpenenute MOTEHUHAT XWUHTHUAPOHHOTO 3JEKTpoja npu TtutpoBanuu 0,1 H.
pactBopa ykcycHou kucnotel 0,1 H. pactBopom NaOH B Touke skBUBajeHTHOCTH. B kadecTBe
3JIEKTPOJIa CPABHEHMS HCIOJB3YeTCs |H. KaJlOMENbHBIM SJEKTPOJ, TeMmrepaTrypa 20°C. Yuects
paz0aBiieHHEe pacTBOpA.

Tema: «Xpomartorpagus»

Bapmuanr 1

3ananue 1. Ompenenute maccoByio aomto (%) MeraHa M 3TaHa B ra3oBOMl CMECH, €cCid
IUIOINAAN XPOMATOrpaUuecKUX MUKOB W IONPABOYHBIE KOA(POHUIMEHTHl 3TUX KOMIIOHEHTOB
paBHbBI, COOTBETCTBEHHO: 80 Mm% u 1.23 MMZ, 40 mv® m 1.15 M2,

3ananue 2. Peakuuonnyto Maccy 12.7500 r mociie HUTpOBaHHUs TOJIyoJa IpoaHaIM3UpOBAIIN
METOJIOM Ta30-)KHJKOCTHOM Xpomarorpaduu C TpUMEHEHHEeM OSTWiIOeH30Ja B KauecTBe
BHyYTpeHHero cra"aapra B konuuectBe 1.2500r. Ompenenure wmaccoByro jgoio (%)
HEIPOPEarupoBaBIIETO TOIYO0JIa MO CIASAYIOIINM TaHHBIM:

Komnonent Tonyon OtunbeHs3on
[Inowmane muka, MM 307 352
[TonpaBo4HbIil KOG GUITHEHT 1.01 1.02

3amanue 3. PaccumraiiTe BpeMs yACpKHBAHHS W YACPKHBACMbI OOBEM KOMIIOHEHTA,
JMMoupyrouierocs U3 KoJoHkH, uMeromieil 200 TeopeTH4eckux TapesioK, IpU CKOPOCTH JIBUKEHUS
JIrarpaMMHOU JIeHTHI 720 MM/4, €ClY MOJIYIIUPUHA XPOMATOTrpa(UIecKoro MuKa COCTABISIET 3 MM.
OO6bemHast CKOpoCThb ra3a-HocuTens paBHa 30 MiI/MUH.

Kpurepun onenkn:

- OIIEHKa «OTJIMYHOY» BBICTABISETCS CTYJAEHTY, €CIIM BCE 33[]a4i 110 TeMe pa3zelia pelleHbl,
- OIIEHKA «XOPOIII0» BBICTABIIAETCS CTYACHTY, eciu pemeHo 80% 3amad 1o Teme pasjena;
- OILIEHKa «YyJOBJIETBOPUTEILHOY - eciu pemieHo 60% 3amad mo Teme pasjena,

- OIIEHKA «HEYJIOBJIETBOPHUTEIIHLHOY - €U perieHo Menee 60% 3aad mo Teme paszzena



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 1

Ne

/i Bomnpocsl Kk 3k3ameny

1. | OnTudeckre MeTOABl KAueCTBEHHOTO H KOJIMYECTBEHHOTro aHanmm3a. Kiaccuduxarms
METOJIOB.

2. | TeopeTndeckne OCHOBBI CIEKTPOCKONWU. AHAIMTUYECKUN CHUTHAJ, €ro H3MEpeHHUe,
(dakTopbl, BIUSAIONIME HA BETUYMHY aHAJIMTHYECKOTO CUTHAJIA.

3. | ODmuccuonHas crnekTpockonus. Mcrounuku Bo3OyxkaeHUs. [IpoucxokieHue aTOMHBIX
CIIEKTPOB.

4. | Ilpouenypa yCTaHOBJCHHUS KAu€CTBEHHOTO M KOJIMYECTBEHHOI'O COCTaBa H3y4yaeMOIo
00BEKTa B AMHUCCHOHHOW CIIEKTPOCKOIHUHU.

5. | HazoBute 00nacTu NMpUMEHEHUsS] YMUCCUOHHON CHEKTPOCKOINUU U TMOSCHUTE METOJI0JIOTHIO
YCTaHOBJICHHS KAU€CTBEHHOTO COCTaBa CIlaBa (METAJUTypru4eckoe MPOr3BOJICTBO).

6. | A6copoumonnas Y@ — cnekrpockomnus. Teopernueckne OCHOBEI MeToa. [IpuHIMnmansHas
ONTHYECKasl CXeMa CIIEKTPOMETPOB.

7. | YHUBepcalbHBIN 3aKOH CBETOMOIJIOMICHUS. 3aBUCUMOCTh ONTUYECKON IIOTHOCTH OT JIJIMHBI
BOJIHBI u3iydeHus. [losicHuTe, 4YTO O3HA4YaeT  TOHSATHE AaJJUTUBHOCTH ONTHYECKOM
IJIOTHOCTHU pacTBopa’?

8. | ®akrTophl, BIUSIONIME HA BEIMYMHY ONTHYECKOW IUIOTHOCTH PacTBOpPA HCCIETYEMOTO
oObekTa. [IpruunHbl OTKIIOHEHHS ONTUYECKOW MIIOTHOCTH OT 3akoHa JlamOepra — Byrepa —
bepa.

9. | Boibop onTUMaNbHBIX YCIOBUHM ISl IPOBEIEHUSI KOJIMYECTBEHHOTO aHanu3a. [losicaute Ha
KOHKPETHBIX MPUMEPax, UCTIOIb3Ys PE3YIbTaThl BHITOJIHEHHOM Ta00paTOPHON PabOTHI.

10. | [Ipumenenne Y@ — chnekTpockonmuM B KadecTBeHHOM aHanuse. [IpaBuno Bynsopna.
IToscauTe Ha npumepax.

11. | CnexktpodoTomMeTpusi — caMblii  pacIpOCTPAHEHHBIH MPOU3BOJCTBEHHBIN METOH
KOJIMYECTBEHHOTO0 aHanu3a. OxapakTepusyiTe crnocoObl OCYIIECTBIICHUS aHAJIN3A.

12. | UK - cnekrtpockomnus. Teoperudyeckue OCHOBBI M oOiactu mnpuMmeHeHus. [lpuBenute
MIpUMEPHI YCTAHOBJIICHUS CTPYKTYPHI BelIeCTBa (PE3yibTaThl BHITTOJHEHHBIX MPAKTHYECKUX
3a/1aHuit).

13. | TlosicHUTE METOIOJOTHIO KOJIMYECTBEHHOT0 aHaimm3a MetogioM MK — criekTpockonuei.

14. | CencopHblif aHaIM3 HA OCHOBE ONTHYECKUX JaTYMKOB. O0IacTH NPUMEHEHUS.

15. | DAEKTPOXUMHUYECKHE METOAbl KayeCTBEHHOTO u KOJIMYECTBEHHOTO  aHaJIK3a.
TeopeTnueckre OCHOBBI METOJIOB, KJIAaCCHU(UKAITHSI.

16. | IloTeHIIMOMETPUYECKIE METO/IbI YCTAHOBJICHUS KQU€CTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa
HccieayeMoro oopasia (mpsiMple 1 KOCBEHHBIE).

17. | NoHOCeNneKTUBHbIE 3JEKTPOJIbI, HOHOMEDBL. [Ipumenenue HMOHOCEJIEKTUBHOMN
MOTEHIIMOMETPUH B KOJUYECTBEHHOM aHanm3e. OxapakTepu3yiTe 3aBHCHMOCTh BEIUYHUHBI
AQHAJIMTUYECKOTO CUTHAJIA OT COJEPKaHUsI ONPEAENISIEMOr0 KOMIIOHEHTa B paCTBOPE.

18. | MeTom0I0THs KOJIMYSCTBEHHOTO aHAlIN3a MOTCHIIMOMETPUISCKUM THTpoBaHHeM. [losicHuTe
HA KOHKPETHOM MPUMEpPE, BOCTIOIB3YHTECh pe3ylbTaTaMu 1abopaTOpHON paboTEHI.

19. | KoHAyKTOMETPUYECKHI aHATTN3, TCOPETHICCKHE OCHOBEI. [IpsiMast KOHTYKTOMETPHS — METOJ]
YCTaHOBJICHUSI KadecTBa MPOAYKLIHMH, MATEPUATIOB M KOJUYECTBEHHOTO HX COJEPKAHMS.
KoHlyKTOMETpHUECKOE TUTPOBAHUE.

20. | Bomprammepometpusi, nonsporpaduss — MOIMGYHKIUOHATIBHBIE KW MHOTOJJICMECHTHBIC




Ne

u/n Bonpocsl k 3k3ameny
HNOTEHIIMOMETPUYECKUE METO/Ibl aHAIN3A.

21. | DnexkTpoxuMudeckue ceHcopsl. [IpuMeHeHne B KOHTpoJIe KauecTBa OOBEKTOB OKPYKArOIIeH
cpeapbl.

22. | Xpomatorpadus. Teopernueckue OCHOBBI Xpomarorpaduueckoro aHanusa. Kinaccupukanus
MetonoB. [IpuHIMNMaNbHAas cXeMa OCHOBHBIX Y3JI0B XpoMaTorpada.

23. |T’KX — oOmactu mnpuMeHeHHUs. XpomarorpamMmma — pe3ylbTaT KadeCTBEHHOTO U
KOJINYECTBEHHOT 0 aHaiu3a. IloscHuTe 3TO yTBEpKACHNUE HA KOHKPETHBIX TPUMEPAX.

24. | KonoHoyHast ¥ IUIOCKOCTHAsi Xpomarorpadus Kak METOJ pa3leleHus U HICHTHU()UKAIUU
BEIIIECTB.

25. | BOXXX — coBpemeHHBI MeTO/a aHaiM3a. TeopeTHuecKrue OCHOBBI, 00JIACTH MPUMEHEHHUS B
Ka4eCTBEHHOM M KOJIMYECTBEHHOM aHAIIU3E.

26. | Macc - cnektpomerpusa. TeopeTHyeckue OCHOBBI MeToJa. VICTOUHMKM MOHM3ALUU.
XapaKkTepHCTHKA CIIEKTPOB B Macc — cnekTpomerpun. O61acT NpUMEHEHUsI.

27. | I'uGpunHbpie METOIbI aHaIN3a: KOJIOHOUYHAst Xpomartorpadus — BOXX.

28. | I'mOpunasie meronsl ananmza: MK — cnektpockonus - [0KX

29. | I'm6puanbie meToabl aHanm3a: [ KX — YO — ciekrpockonusi.

30. | OcHOBHBIE METPOJIOTUYECKHIE XaPAKTEPUCTHKH METOJIOB aHAIIN3a: CTAHAAPTHOE OTKIOHEHHE,
JIOBEPUTENIbHBII HHTEpBAl COJACPXKAHUSA OIPENEeIIeMOro KOMIIOHEHTa, OTHOCHUTENIbHAs
omuoKa.

31. | 'enepasibHasi COBOKYIHOCTh pe3yJIbTaTOB aHaiu3a. PacnpeneneHue pe3ynbTaTOB aHAIU3a,
JIOBEPHUTEIIbHASL BEPOSITHOCTD, CTETIEHb CBOOO/IBI.

32. | Manas BeiOopka. Kpurtepuii CThrofieHTa Kak KpuUTepuil BBIOOpa 00beMa Majioll BBIOOPKH.
OnpezeneHye U UCKIIOYEHUE IPYObIX NOTrPEHIHOCTEN (IIPOMaxXoB).

JloBepuUTEeNbHBI WHTEpBaJl 3HAYEHUS OIpenenseMoil KoHIeHTpanuu. OTHOCUTEIbHAS
olMOKa pe3ynbTaTOB aHAJIN3A.

33. | Ouenka BOCIIPOM3BOAMMOCTH U MPABMIILHOCTH PE3yabTaToOB m3MepeHuid. Kpurepuii @umepa
— KpUTEpUH CXOJICTBA PE3yIbTATOB JIBYX (TpeX) cepuil pe3ysibTaToB.

34. | Pacuer nmHeliHOro rpaayupoBouHoro rpaduka y=bX. CocraBieHHe TaOJIMIIBI MCXOIHBIX
JAHHBIX 171 pacueTa. [[puMeHeHre KOMIBbIOTEPHBIX MPOTrPaMM.

35. | Pacuer nuHeiiHoOro rpagyrupoBodHOro rpaduka y=a + bx. CocraBieHue TaOIUIIBI HCXOIHBIX
JAHHBIX 171 pacueTa. [[puMeHeHre KOMIBbIOTEPHBIX MPOTrPaMM.

36. | TpeboBanus1, peBIBISIEMbIE K METOJAMKAM M3MEpPEHHs IMOKa3aTeliell KayecTBa OOBEKTOB.
ObecneueHne TUX TPeOOBaAHUH.

37. | BHyTpenHuii 1a00paTOPHBII KOHTPOJIb KAYeCTBA N3MEPEHU.

7.3.2. Kputepuu U HOPMBbI OLlEeHKH
dopma
Cemectp TTPOBEACHHs . Kpurepun u HOpMbI OLIEHKH
NMPOMeKYTOYHOMH
aTTecTaluM

1 Dk3ameH (YCTHO) Teopernyeckoe coJep>KaHue
Kypca OCBOEHO IOJIHOCThIO, 0e3

po0eoB, HEO0OXOIMMBIC

«OTITUYHOY MPAKTUYECKHE HABBIKU PaOOTHI C

OCBOEHHBIM MaTepHuaIoM

c(OpMHPOBAHBI, BCE

IIPEYCMOTPEHHBIE  IPOrpaMMOM




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

oOyueHust  y4eOHBIC  3aJaHUS
BBITIOJTHEHBI

«XOopouro»

Teopernueckoe cofiepKaHue
Kypca OCBOCHO IIOJIHOCTHIO, 0€3
npo0eoB, HEKOTOPBIC
MPAKTUYECKHE HABBIKU PabOTHI C
OCBOCHHBIM MaTepHaIoM
c(OpMUPOBaHBI  HEAOCTATOYHO.
Bcee PEIYyCMOTPECHHBIC

nporpaMmoii oOydeHus: yueOHbIe
3a7aHus BBIIOJHEHBI, HEKOTOPHIC
BUIBl 33JaHUN  BBIIOJHEHBI C
omnOKamMu

«yZOBJIETBOPUTEIILHO»

Teopernueckoe coziep)kaHue
Kypca OCBOGHO YaCTHYHO, HO
npoOeb HE HOCST
CYIIECTBEHHOTO Xapakrepa,
HCO6XOIII/IMI)I€ MMPAKTHYCCKUC
HaBBIKM pPabOTHI C OCBOCHHBIM
MaTepuaioM B OCHOBHOM

chopMHUpOBaHbl,  OOJBITUHCTBO
PETyCMOTPEHHBIX  MPOTrPAMMOK
oOy4yeHus:  y4eOHBIX  3aJaHUM
BBITIOJTHEHO,  HEKOTOpBIE W3
BBITTOJTHEHHBIX 3aJJaHUH,
BO3MOJKHO, COJIEpKaT OMIMOKH

«HCYHOOBJICTBOPUTCIIBHO»

TeopeTnueckoe coleprKaHue
Kypca HE OCBOEHO, HEOOXOIUMBbIE
MPAKTUYECKUE HABBIKH PaOOTHI HE
c(OpMHUPOBaHbI,  BBHITIOJTHCHHBIE
yueOHbIe  3aJaHus  cojaepKar
rpyobie OIIHUOKH,
JIOTIOJTHUTETbHAS
caMoCTosITeNIbHasi ~ paboTra  Haj
MaTepuaioM Kypca He TPUBEIET K
CYIIECTBEHHOMY MTOBBIIICHUIO
Ka4ecTBa BBHITIOTHEHHS Y4EeOHBIX
3aJaHuN




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (y4eOHMK,
yueOHoe nocodue,

KounvecTBO B HAy4YHOU

Ne ABTOpBI, COCTABUTEIH 3arsnaBue (3aroJ10BOK) yrieOHo- I'on u3nanms oudsmortexe /
n/n MeTOANYeCcKoe
HaumenoBanue 3bC
nocoomue,
NPaKTHKYM, Ap.)
1 | Bepmunun B. U., BnacoBa | AHanuTudeckas XUMUS. y4eOHUK 2019 9BC «Jlanb»
WU.B., Hukudoposa N.A. https://e.lanbook.com/b
00k/115526
2 Cyrsrun B. M., DUBHKO-XUMHUUECKUE METOTbI VYyebHoe nocobue 2018 OBbC «Jlanb»
JIsamnkoB A.A. HCCIIeTIOBaHUS TOJMMEPOB. https://e.lanbook.com/re
ader/book/99212
3 [leperonuas O. B., [IpakTukyM 10 aHaJUTHYECKONM XuMUU. | YuyeOHOe mocobue 2017 3BC «IPRBook»
Coxomnosa C.A. OU3NKO-XUMUYECKHE METO/IbI aHAIIN32 http://www.iprbooksho
p.ru/72731.html
4 | Cocr. Cynpauna T.U. AHanutuueckas XUMHs U (PU3HKO- JlaGoparopHbIit 2018 3BbC «IPRBook»
XUMHUYECKHE METO/IbI aHAIN3a IPaKTUKYM http://www.iprbooksho
p.ru/70757.html
5 | T'aneeB A.A. u nip. AHamMTHYECKAsT XUMHUSL. Y4aeOHHuK 2019 3BC «Jlaub»
https://e.lanbook.com/b
00k/113899
8.2. lonoTHUTEJILHAS JJUTEPATypa
Tun (yueOHuK,
No yueOHoe nmocodue, Konu4yecTBo B HayyHOH
I /;1 ABTOpBI, COCTABUTEH 3arsiaBue (3aroJ10BOK) yueOHo-MeToauveckoe | ['ox u3nanus oudamnoreke /

nocodue, NPaAKTHKYM,
ap.)

Hanmenosanune DB5C

Kebentsies A. NU.

3

Apanutnyeckast XuMusg. XUMHUECKHE

YyebHOE 110co0ue

2014

ObC "ZNANIUM.



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

Tun (y4eOHMK,
yueOHoe nocodue,

KosinyecTBO B HAay4YHOH

Ne
w/n ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBok) yueOHo-MmeToauveckoe | ['ox u3nanus ouoauorexe /
nocooue, NPaAKTHKYM, HaunmenoBanmne 9bC
ap.)
Kepnocek A.K., METOIbI aHATN3a COM"
Tanyrs U.E.
2 Ilexonauua T. B., DU3NKOXUMAYECKHE OCHOBBEI M OOIIHE
giiis:g;loz'EB.A., ZIII))II;E;II/IHH nepepadoTKU PacCTUTEIBHOTO VeaeBioe Hocobie P SEC "Mlans"
3 JlebyxoB B. U. Okapa A. DU3UKO-XUMHUYECKUE METOIBI
W., ITaBmrouenxosa JI. I1. HCCIIEIOBAHUS VueOHukK 2012 OBbC "Jlanp"




8.3. Ilepeuyennr mpodeccuoHaAJBHBIX 0a3 JAHHBIX M MH(GOPMANMOHHBIX CHPABOYHBIX

CHUCTEM

byTtnepoBckue cooOrmeHus [ DIeKTpOHHBIN pecypc| : MHOTOIIpeAMET. Hayd. )XypH. / OO0
«IHHOBAIIMOHHO-U3AATENIbCKU oM «BbyTiepoBckoe Hacieue»y. — DJIEKTPOH. KypHAIl. —
Kazanb : OO0 «MHHOBAaIIMOHHO-U3/IaTENIbCKUM 10M «byTiepoBckoe Haciaeaue»», 1999- .
Pexxum noctyna k xkypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuUMUs B UHTEpPECAaX YCTOMYMBOIO pa3BUTHS [ DJIEKTPOHHBIN pecypc] : MeKIyHap. Hay.
xkypH. / Cubupckoe otaenenue PAH. — DnexTpoHn. xxypHair. — HoBocubupck :
MznarensctBo CO PAH, 1999- . PexxuMm noctyma K KypH.
http://www.sibran.ru/journals/Hviur/

— Oriental Journal Of Chemistry
Hayunpiii peneHsupyemslit  KypHall OTKpbIToro joctymna. Ctpana: MHaus. SI3bIK: aHTTIHHACKUH.
[lyOnukyer pe3ynbTaThl HaydHBIX WCCIENOBAaHMKA B oOmacth oOmed XWMHH, OHOXHMUM,

CIIEKTPOCKOIIMH, XUMHHU OKPYKAIOIIEH cpelpl. JOCTyIIeH ONHOTEKCTOBE APXUB C 2008 roga:
http://www.orientjchem.org/Archive.php

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

Ne Hanmenosanue IO PexBU3HTHI Aorosopa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows Horosop Ne 690 or 19.05.2015r., cpok
JENCTBUS - OECCPOUHO
2 | Office Standard Horosop Ne 690 ot 19.05.2015r., cpoxk

neiictBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok neicTBus - GECCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJI OCylLIeCTBJICHUS

00pa30BaTeIbHOIO MPOIecca Mo THCIUTLINHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl IPOBEACHUS
. ITepeyenb 0CHOBHOTO 000pYyAOBAHMA
N/ | NPaKTHYeCKHUX U JJa00paTOPHBIX 3aHATHIA,
MOMELIEHUH VI CAMOCTOATEILHOMN
padoThl 00yYarommxcs (HoMep ayAuTOPUH)

1 [YueGHnas ayauropust i npoBeneHus 3aHsaThil | CTobI y4E€HUYECKHE TpPEXMECTHbBIE
JIEKIIUOHHOTO THUMA. YueOHas ayJUTOpUs Ul | MOHOOJIOKHM, CTOJI IMpernoAaBaTeNbCKU,
MIPOBEJICHUS] 3aHATHH CEMHMHApPCKOTO THIA. | CTYJ MpenojaBaTelbCcKkuii, kKadeapa, 1ocKa
VYuebHas  ayauTopuss  JUIL  KYpCOBOTO | MENOBas, OHKpaH HABECHOH, IPOEKTOP.,
MPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX | IPOLIECCOP, MBIIIb KOMIIL., TYJIbT.
pabot). YueOHast ayauTopust UTsl TPOBEACHHS
IPYNIOBBIX u MHIUBUTyaJIbHBIX
KOHCYNbTAlMi. Y4eOHass ayauTopust Jyist
IIPOBEJIEHUS 3aHATUN TEKYLIETO KOHTPOJIA U
NPOMEXYTOUHOH arrectanmu. (A-125)

2 | Jlaboparopus "AHnanutuueckod xumuu U | CTosbl 1a6OpaTOpHbIE OCTPOBHBIE, MOJKH

(U3NKO-XMMHUYECKUX  METONOB  aHanu3a" | ISl TOCYIbl, CTOJBl JaOOpaTOpHBIE C
VYyebnass  aymutopuss Ui OPOBEIEHHUs | moJikoi akBamuctwuiatop J[9-10, wmoiika



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

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUsI
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

nabopaTopHbIx pabort. (A-207)

HeprKaBerolas, neyb MydenbHas,
cymmibHbI  mKad Snol58/350, woliku
naboparopHas, IKad BBITSDKHOM, CTOJN
MUCBMEHHBIA, TYMOBI ISl TIOCYABl H
peakTuBOB, IeHTpudyra sabopaTopHas
OlIlu-3, amamutmueckue Bechl BJIP-200,
Bechl jabopatopueie HCB123, dotomerp
¢doroonextpuyecknii  KOK,  pH-merp-
uonomep pH-121, monomep Oxcmept001,
nonomep MU-160M, xoHIyKTOMETp AHHUOH,
Ta0ypeTbl  nabopaTopHble, XUMHUYECKas
nocyja.

KomnbroTepHslit kinacc. YdeOHast ayauTopHs
IUISL IPOBEACHUS 3aHATUH JICKIIMOHHOTO THIIA.
YueOHass  ayauTopus  JUIL  TPOBEACHUS
3aHATHH CEMHUHApCKOTOo Thma. YyeOHas
ayJUTOpUsSl U TIPOBEICHHS JIAOOPATOPHBIX
pabot. YueOHas ayauTopus Ui KypCOBOTO
MPOCKTUPOBAHUS  (BBITIOJIHEHUSI  KYPCOBBIX
pabot). YueOHast ayTuTOpHs ISl IPOBEICHUS
TPYIIOBBIX U WH/IUBUYaJIbHBIX
KOHCyNbTallMi. Y4eOHass ayauTopust Jis
MIPOBE/ICHUS 3aHATUM TEKYyIIero KOHTPOJS U
npomexyrounoii arrecraimu (YJIK-205)

[TepenocHoii
KOMIIBIOTEPHBIE, CTOJ
NpEenoJiaBaTeIbCKUi,  CTyNbs,  JOCKa
ayquTOpHas (MapKepHasi), KOMIIbIOTEPHI C
BBIXOJIOM B ceTb VIHTepHeT.

IIPpOCKTOP, CTOJIbI

HOMCH_IGHI/IC IS CaMOCTOSITEIbHON pa6OTBI.
(T-401)

Croubl Y4YEHHUYECKHUE,
yueHnueckue, IIK ¢ BbeIxomom
WHTepHer.

CTYJIbs
B CEThb

[Tomemienne aisi CaMOCTOSITENIHLHOM PabOThI
crynertos (C-705)

Croubl YU4EHUYECKHUE,
yuenunueckue, IIK ¢ Bbxonom
WNutepner.

CTYJIbS
B CEThb




