MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUH rOCYIapCTBEHHBI YHUBEPCUTET)
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(undexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

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

(HaumeHo8anue OUCYUNIUHbL)

10 HAIIPABJICHUIO TTOATOTOBKHU
18.04.01 XumMuueckas TEXHOJIOTUA

HaIpaBICHHOCTH (IPOdITbH)
PanmonanbpHOE MCTIONB30BaHHE IPUPOIHBIX U CHIPHEBBIX PECYPCOB B XUMHUYECKOM TEXHOJIOTUU U
HepTeXuMHun

dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mras TpynoemMkocts: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO CeMeCTPpamM

Cemectp 1

®opma KOHTPOJISA | DK3aMeH Hroro
Bun 3ansiTuit
Jlexum 8 8
JlaGopaTopHble 8 8
[TpakTHdeckue 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 mporpamMma IucHMIUIMHBI cocTaBieHa Ha ocHoBannun P®I'OC BO wu yuebHOTO
IUIaHa HAIlPABJICHMS TOJITOTOBKH
18.04.01 Xumuueckas TEXHOIOTHS

Cpok neiicTBus padoueii mporpaMMsbl AMCUMILIMHBI 10 «19» cenTsiops 2021 r.

COI''TACOBAHO

3aBenyrommii kadenpoit « XuMudeckast TEXHOJIOTHS i peCypcocOepeKeHNe)

« _» 20 M.B. Kpasnosa
(noonucv) (H.0. Pamunus)

YTBEPXIEHO
Ha 3acemannu neHTpa MEIUIIMHCKON XUMUU

(mpotokon 3acemaanusi Ne 3 ot «19» cenrsops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp ocBOeHUS AMCUUIUIMHBI — (OPMUPOBAHHE Y MAarucCTPAaHTOB IMPEACTABICHUNA O
COBPEMEHHBIX  MHCTPYMEHTAJIbHBIX METOJAaX  KOHTPOJII KayeCcTBa XUMUYECKHUX IIPOAYKTOB
OCHOBHOT'O OPTaHMYECKOT0 U HEPTEXMMUYECKOTO CUHTE3A.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_II/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a3preTc;1 JaHHasg JUCHHUILIIMHA:
((MO,I[GJ'II/IpOBaHI/Ie TCXHUYCCKUX CUCTCM)), «Karanu3 B XUMHUYECKOH TEXHOJIOT M,

JIMCUMIUIMHBI ¥ NIPAKTUKH, AJI1 KOTOPBIX OCBOCHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npemmectytoniee:  «lIpompinienHas  dKomorus», «TexHomoruu nepepaboTKu HepTH U
HOPUPOJHOTO Ira3a», «TeXHOIOruM BOCCTAaHOBJICHUS IPUPOJHBIX cpeay, «TexHonoruu nepepaboTku
OTXO0JI0B XMMHUYECKUX U HepTeXUMHUUYECKUX Npeanpuaruit», «lIpousBoacreennas npakrtuka (HUP)
1,2, 3, 4», «IIpenaumnioMHasi mpakTUKa.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U
KOHTpPOJIUpYyeMble Hukarope! AOCTIREHHH I[Inanupyemble pe3yJbTaThl
KOMIIeTeHIIUH KOMITET eriHH o0y4eHHUs
(Kol ¥ HAUMEHOBAHUE)
(K0 1 HAUMEHOBaHHE)
- CIIOCOOHOCTB K - 3HaTh: I/IH(I)OpMaI_II/IIO 0 COBPEMCHHBIX
aBCTPaKTHOMY METOJIaX aHaJIN3a;
MBILIIEHHIO, AaHAITU3Y, YMeTh: BEIOUpaTh ONTUMABHBIH
cuntesy (OK-1) METOJT aHAJIN3a;
Bnagers: HaBeikamMu ~ pabOTHl B
aHAJIUTUYECKON JabopaTopuu.
- TOTOBHOCTb JI€MCTBOBAThH | - 3HATh: METO/IbI IPOBEPKH
B HECTaH/IapTHBIX MIPaBHJIBHOCTH TOJTy4a€MbIX
CUTYalUsIX, HECTU pE3yJIbTaTOB;
COLIMATIbHYIO U ATHYECKYIO YMeTh: BBISBISTH OIMIMOKH,
OTBETCTBEHHOCTH 32 JIOTIYILIEHHBIE B X0JI€ aHAJIN34;
npunsTeie permenus (OK- Bnanets: MaTeMaTHu4eCKUM
2) anmnapaTrom oopaboTKH pe3yabTaToB
aHaJIn3a.
- CIOCOOHOCTBH K - 3HaTh: NPEUMYIIECTBA U HEAOCTATKU
npoheccCuoOHaTEHOMY MajopacrnpocTpaHEHHBIX METO/I0B
pocrty, K aHaIn3a;
CaMOCTOSITEIIbBHOMY YnMeTh: 0000maTh HHPOPMALIHIO O
00y4YEHHIO HOBBIM METO/Ie aHaJIn3a U3 Pa3IMYHbIX
METOJIaM HCCIIEIOBAHHUS, K HCTOYHUKOB;
W3MEHEHHUIO Hay4yHOI'0 U
Hay4HO- BnaseTh: HaBBIKAMH MTOMCKA HAYyIHO-
TIPOU3BOACTBCHHOTO TEXHUYECKON U MATEHTHOM
npogus ceoci MH(OPMAIIH TI0 CIIeTyeMOoil TeMe.
npoecCHOHATBLHOM
nesirenbHOCTH (OK-5)




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTeHIUH
(Ko 1 HAMMEHOBaHUE)

NHaukaTopsbl J0CTHKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

- CIIOCOOHOCTH Ha
MPAKTUKE UCTIOIH30BATh
YMEHHMSI ¥ HaBBIKU B
OpTraHu3aIuu
HCCIIEI0OBATENIbCKUX H
NPOEKTHBIX PadoT, B
YIPaBJICHUH KOJIJICKTUBOM
(OK-7)

3HATh: NPEUMYIIECTBA U HEAOCTATKU
LIUPOKO IPUMEHSIEMBIX
MHCTPYMEHTAIBHBIX METOJOB
aHaIu3a;

VYMmeTs: BBI6I/IpaTB MCTOAbI aHAJIN3a
IJId PCIICHUA KOHKPCTHBIX 3a1a4;

Brnagers: MeToiaMu TIaHUPOBAHUS U
ONITUMU3AIMH TTPOBEICHUS
HCCIIEIOBATEIILCKUX U MPOCKTHBIX
pabor.

- CIMIOCOOHOCTD K
npoeCCUuOHATBHON
IKCIUTYaTaI|H
COBPEMEHHOTO
00opy0oBaHuUA U
npuOOPOB B COOTBETCTBUH
C HaIlpaBJICHUEM U
npoQuIIeM MOATOTOBKU
(OIIK-3)

3HATh: YCTPOMCTBO aHATUTUICCKUX
pruOOpPOB;

VYMeTb: BBISBIIATH OLIMOKU IPU
paboTe Ha aHATUTUYECKUX MPUOOpax;

Bnaners: HaBbIkKaMu pabOTHI HA
aHAJIMTUYECKUX MPUOOpax.

- TOTOBHOCTH K 3aIlUTe
00BEKTOB
MHTEIIEKTYalbHOM
COOCTBEHHOCTH H
KOMMEpIIHATU3alluu MpaB
Ha OOBEKTHI
MHTEIIEKTYalbHOM
coocrBennoctu (OITK-5)

3HaTh: TCOPECTUYCCKHNEC OCHOBBI
MCTOOOB U IMPUHIMUIIEI BBIITOJTHCHUA
H3MepeHHI>’I, npeajaaracMalC
aTTCCTOBAHHBIMU METOJHUKaAMU,

YMeTh: moa0upaTh aTTECTOBAHHBIC
METO/IMKH BBITIOJIHEHUS] U3MEPEHUH B
COOTBETCTBHUU C PEIIAEMON 3a7a4eil;

Brnaners: HaBBIKaMHU 110 IIOCTaHOBKE
aTTCCTOBAHHBIX MCTOJUK
BBITTIOJTHCHU A H3MepeHHfI.

- CIIOCOOHOCTH
OpraHU30BBIBATH
CaMOCTOSITEIIEHYIO U
KOJUIEKTUBHYIO HAyYHO-
HCCIICIOBATEITBCKYIO
paboty, pa3pabaTsiBaTh
TUTAHBI ¥ IIPOTPaMMBI
MPOBEJICHUS HAYYHBIX
HUCCIEeNOBaHUN U
TEXHUUYECKUX pa3paboToK,
pa3zpabaThIBaTh 3aaHUS
it ucnonautened (ITK-1)

3HaTh: TEOPETUUECKUE OCHOBBI
COBPEMEHHBIX METOJIOB aHAJIN3a;

YMmeTsh: IIJIAaHUPOBATH UCCIICIOBAHUA
00BEKTa C MPUBJICYCHUCM PpPa3HbIX
MCTOOO0B, MPUMCHUMBIX IJIA PpCHICHUSA
IIOCTABJICHHBIX 3a41a4,

Brnangers: MeTOgaMu COCTaBICHUS
HAayYHO-TCXHHUYCCKOI'o OTUYECTA 1O
AHAJIN3Yy 00BeKTa HUCCICIJOBAaHUA.

- TOTOBHOCTH K TTOHCKY,
00paboTKe, aHATN3Y U
CHCTEeMaTH3aIluy Hay9IHO-
TEXHUYECKON
nH(popMaIuu 1Mo Teme
UCCIICIOBaHMs, BEIOOPY

3Hath: WHGOpPMAIMOHHYIO 0a3zy 1o
TEME UCCIIeI0BaHMS,

METOOBl |
aHAIMTHUECKOC
JISt pemeHns

YMmers:  moaOuparthb
COOTBETCTBYIOILIEE
obopynoBaHue
KOHKPETHBIX 3a/1a4;




®opmMupyembie U

NHaukaTopbl 10CTHKEHUS

KOHTpOJIMpyeMble ., Ilnannpyemble pe3ybTaThl
poHpy KOMIIeTeHI Ui Py pesy
KOMIIeTeHIM U o0yueHust
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBaHUE)
METOJIUK U CPEJCTB Bnanets: HaBbIKaMU MOKCKa
peurenus 3anaun (I1K-2) Y3KOCIIeIMAIN3UPOBAHHOU
uH(bOpMaIlMU B CETH UHTEPHET.

- CIIOCOOHOCTH - 3HaTh: TEOPETUUECKYIO 0a3y,
UCIOJIb30BaTh YCTPOMCTBO M 00JIACTH NPUMEHEHUs
COBpPEMEHHBIE TPUOOPHI U COBPEMEHHBIX AHATTUTUYECKUX
METOIUKH, npuOOpOB;

OpraHu30BBIBATh
IPOBEJICHUE
AKCIIEPUMEHTOB U
UCTIBITAaHUH, IPOBOJUTH HX
00paboTKy 1
aHAJIM3HPOBATh X
pesynbratsl (I1K-3)

YMeTh: pa3zpabarhiBaTh CTPATETHIO U
TaKTUKY TPOBEICHUS SKCIIEPUMEHTOB
1 UCIILITAHUH;

Biagers: COBPEMEHHBIMHU
KOMIBIOTEPHBIMU TEXHOJIOTHSIMU
00pabOTKK  PEe3yJIbTaTOB  HAYYHBIX

HCCJIEIOBAHUN.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYILLEr0

3anstue 3 (Ip 3)

CIIEKTPOCKONNHU. Y D-CIEKTPOCKOIUSI.
Pemenue 3anau.

N KOHTPOJIs
Mopyas (pa3aen) BUHII HaHMeHOBamfe TEM 3aHsTHH Cemectp Obnem, banasl | UHTEepakTHB, 4. (HAaMMeHOBaHUe
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OlI€HOYHOI0
cpeacTBa)
Paznen 1. [Ipaktnueckoe | MeTobl 0OpabOTKH pe3yIbTaTOB 1 2 - -
XemMoMeTpurKa 3ansrue (Ilp 1)  |ananusa. Merponoruueckue
XapaKTePUCTHKU PE3yJIbTAaTOB.
CamocrosarensHa | [IpopaboTka Tem pa3zaena, HOAroTOBKa 1 10
s pabota 1 (Cam |K mpakTUYECKOMY 3aHSTHUIO U
1) 9K3aMEHY
Paznen 2. Jlexmms 1 (Jlek 1) | Knaccudukanus CrieKTpOCKOIMMYECKUX 1 2 - -
CHeKTpOCKOITNYECKHE MeTo0B. OCHOBHBIE TTOHSTHS.
METO/IbI aHATH3a HcTouyHUKY U3TyYSHHUS.
AOcopOLMOHHAs ¥ SMUCCUOHHAS
CamocrosrtenbHa |[IpopaGoTka JeKIIMOHHOTO MaTepuaa, 1 20 - -
st pabora 2 (Cam |Tem pasjena, MOArOTOBKA K
2) nabopaTopHOil paboTe, KOHTPOJIBHOM
paboTe, FK3aMeHy
[TpakTrueckoe DOTOIFOMUHECUEHIIUS. 1 2 - -
3ansTue 2 (Ilp 2) |IIpuHnMnuanbHas cxema ycTponcTBa
criektpomeTpoB. Obnactu
PUMEHEHHUS.
JlabopaTtopHoe | POTOMETPUUECKOE ONPEIEICHIE 1 4 - - Otuer mo
3anstue 1 (JIab 1) |xene3a B TEXHUUECKON CEpHOMA mabopaTopHOi
KHCIJIOTE pabote
IIpakTnueckoe | MeTOIbI ONITUYECKON MOJIEKYJIIPHON 1 2 - -




®opMbl TEKYyILLEr0

Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm, KOHTpOIH
Mopnyas (pa3nein) . . Cemectp bannbl | UHTepakTuB, 4.| (HaMMeHOBaHHe
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI0
cpeacTBa)
Jlexums 2 (Jlek 2) | MK-criekTpockomnus. Teopernueckue 1 2 - -
OCHOBBI MeToza. [IpuHuMnuansHas

ONnTHUYecKas cxema rnpuoopa.

OYHKIMOHAIBHBIA aHAIIN3 —

UJACHTU(UKAIMS BELIECTBA.
IIpaktnueckoe | Pemenue 3agau no reme MK- 1 2 - -
sansaTue 4 (Ilp 4) |cnexkTpockonus
IIpakTnueckoe | Macc-cieKTpoMeTpHs. 1 2 - -
3anstue 5 (Ilp 5) |[IpunnunuanbHas cxema ycTponcTBa

npubopa. CriocoObl HOHU3AITUN

MoJekya. O61acTi MpUMEHEeHHUS.
[TpakTueckoe | Pemenue 3ama4 no MeToay macc- 1 4 - -
3anstue 6 (Ilp 6) |cnekrpomeTpun
IIpakTrHueckoe
3anstue 7 (Ip 7)
[Tpaktueckoe | AMP cnekrpockonusa. OCHOBHbIE 1 4 - -
3anstue 8 (Ilp 8) |monsTus. Pemenue 3amau
IIpakTHueckoe

3anstue 9 (Ilp 9)




®opMbl TEKYyILLEr0

4)

nmabopaTopHO# paboTe, IK3aMeHY

Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm, KOHTpOIH
Mopnyas (pa3nein) . . Cemectp bannbl | UHTepakTuB, 4.| (HaMMeHOBaHHe
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OII€HOYHOI0
cpeacTBa)
[Tpaktnueckoe | KonTtponbHas paboTa no teme 1 2 - - KonTponbhas
3anarue 10 (Ilp  |«CrnexkTpockonnyeckue MeToAbl pabota
10) aHaIN3a
Paznen 3. Jlexuus 3 (Jlek 3)|"a3oBas xpomarorpadus 1 2 - -
Xpomarorpadudeckue BricokoadpexTrBHAS KUIKOCTHAS
METO/bI aHATU3A. xpomatorpadus. O6mactu
PUMEHEHUS
CamocrositensHa |[IpopaboTka JIEKIIMOHHOTO MaTepuraa, 1 15 - -
s pabota 3 (Cam |TeM paszena, MOATOTOBKA K
3) nabopaTopHO# paboTe, IK3aMEHY
IIpakTtnueckoe | Pemenue 3agad mo reme 1 2 - -
3ansatue 11 (Ilp  |«Xpomarorpaduueckre MeTo bl
11) aHaIN3a»
[TpakTuyeckoe | XpoMaTo-mMacc-CIEKTPOMETPHSI. 1 2 - -
3anstue 12 (Ilp  |Coueranue xpomarorpaduu u
12) CIEKTPOCKOIUH.
Pazpnen 4. Jlexuus 4 (JIek 4) | DneKTpOXUMHYECKUE METOIbI 1 2 - -
DNEKTPOXUMHUYECKHE ananuza. Kiaccupukanusa. Obnactu
METObI aHAIH3A. IPUMEHEHUS
CamocrositensHa |[IpopaboTka JTEKIIMOHHOTO MaTepuaa, 1 15 - -
s pabota 4 (Cam |TeM pazjena, MOATOTOBKA K




®opMbl TEKYyILLEr0

Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm, KOHTpOIH
Mopnyas (pa3nein) . . Cemectp bannbl | UHTepakTuB, 4.| (HaMMeHOBaHHe
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI0
cpeacTBa)
[Ipaktnueckoe |Ilorennmomerpus. IlpuHiunuanbHas 1 2 - -
3anstue 13 (Ilp  |cxema MOTEeHMOMETPOB.
13) Boasramniepomerpust. O6Gnactu
NPUMEHECHUS.
JlaGopatopnast | [loTeHIIMOMETpHUUECKOE TUTPOBAHUE. 1 4 - - Otuer o
paborta 2 (JIab 2) |OmnpeneneHue aaTtOMUHUS mabopaTopHOI
pabote
[Tpaktueckoe | Kymonomerpus. 1 2 - -
3ansrue 14 (Ilp | DnexrporpaBumerpusi.
14)
[TpakTuyeckoe | DIEKTPOXMMUYECKHE CEHCOPBI, UX 1 2 - -
3anstue 15 (Ilp  |mpuMeHeHHe B aHAIUTUYECKOM
15) KOHTpOJIe KauecTBa 00BEKTOB
[TpakTueckoe ABTOMaTH3alHs aHAIU3a. 1 2 - -
3ansaTue 16 (IIp  |ABTOMaTH3UPOBAHHBINA KOHTPOJIb
16) MIPOM3BOJICTBEHHBIX IIPOIIECCOB
[Tpomexxyrounas |[IpoMexxyTodHast aTTecTaIHs 1 0,35 - -
atrecranus (ITA)
KonTpons OK3ameH 1 35,65 - - Bonpoce! k
PK3aMEHY
Hroro:| 144




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Mpu peanu3zanyuy JUCHUTUTMHBI HCHOJB3YETCS TEXHOJOTHS TPATUIIMOHHOTO OOy4YCHHS —
opranuzans y4yeOHOro mpolecca B By3e, OCHOBAaHHAs Ha JICKIMOHHO-CEMHHAPCKO-3a4€THOU
dbopmax oOyuenus. K dopmam o0ydeHUS OTHOCATCS JIEKIIMH, MPAKTHYECKHUE W JaOOpaTOpPHBIE
3aHSTHSI, & TAKXKE CaMOCTOsTeNbHasI paboTa. Ha JNeKIusX UCIONBb3YIOTCS HATJISIIHBIC U CIIOBECHBIC
METO/bI OOYYCHHUs, Ha MPAKTUYCCKHX M JaOOpaTOPHBIX 3aHSATHIX — HATJISIHBIC, CIIOBECHBIC W
MPAKTUIECKHE METOIBI.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

Paznen 1
XeMoMeTpHKAa

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

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.

Bnanerb: MeTogaMy BBIYHMCIEHHM OCHOBHBIX KPUTEPUEB METPOJOTUH, KOMIIbIOTEPHBIMU
nporpaMmmaMu 1o o0paboTKe TaHHBIX

MeToauuecKkue PEKOMEHIAUMHA MO U3YYECHHUIO TEMbI .

ITpu ocBOeHMM TeMbI HEOOXOMMO:

e (O3HaKOMHUTBCSI C  HMEIOLIIMMUCSA  JIUTEPATypHbBIMM  UCTOYHMKaMU  (yueOHHKaMmH,
MOHOTpadUsIMHU, FNEKTPOHHBIMU PECYPCAMU, CTaThsIMHU B BEAYIIMX XMMHUECKUX JKypHajax),
JEKLUUSMHU IIpenoaaBarenei

e CdopMupoBaTb IMOHUMAaHME  OCHOBHBIX  METPOJIOTMYECKHMX  XApaKTEPUCTHK,  MX
BO3MO>KHOCTEM M METOJIMK pacyerTa.

e OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. Kak uckirogaroTcst rpyobie TorpentHocTH (mpomaxm)?

2. Yro Takoe JOCTOBEPHOCTb, IPABMIIBHOCTh U CXOJUMOCTb PE3yIbTaTOB?

3. Kak u a1t uero paccuuThIBatOT kpurepuii CTerogeHTa’?

4. Kak paccuuTarh MOTPEMIHOCTh U3MEPEHUS?

5. YTto Takoe JOBEpUTEIbHBIN UHTEPBAI?

6. Kak paccunrare He0OXOJMMOE YHCIO MapajUIeTbHBIX H3MEPEHUH I TMOJydyeHus
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 obnactu. MK-cnektpockonus. DMHUCCHOHHBIE CIIEKTPOCKOIMYECKHE METOIbI
aHanmu3a. ATOMHO-3MHCCHOHHas cHekTpockonusi. JlromuHecneHTHas chnekrpockonus. [pyrue
CHEKTPaJIbHbIE U ONTUYECKUE METO/IBI.

Tembl sa0opatopHbIX 3aHaTHI: DOTOMETpUUYECKOE  ONpEACIEHUE Kelle3a B
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTE

Tembl npakTHUYecKkuX 3aHATHII: Penienne 3a1au no teme «ONTUYECKUE METOBI AHAINU3A.
Konrtponbnas pabora

N3y4yuB 1aHHbIi MOAYJIb CTYAEHT JA0JLKeH: c(hOPMHUPOBATh OCHOBHBIE IMIpe/ICTaBICHUs 00
ONTHYECKUX METOAAX aHAlIN3a, UX BO3MOXHOCTSX, OTPAHUYCHUAX M 00JACTSIX TPUMECHCHUS.

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

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

Baanerb: meromukamu criektpodoromerpuueckoro u  MK-uccnemoBanusi, HaBbIKaMU
00pabOTKX MOTYyYEHHBIX PE3yJIbTaTOB aHAN3a

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),
JEKIMAMU IIpenoaaBaTeen

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

OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:
HaszoBuTe OCHOBHBIE ONITUYECKHE METO/IBI KAYECTBEHHOI'O U KOJIMYECTBEHHOTO aHAIM3A.
OT 4ero 3aBUCUT UHTEHCUBHOCTD U IIMPHUHA CIIEKTPATIbHBIX JTUHUN?
Kak mpoBoAT Ka4eCTBCHHBIN M KOJUYCCTBCHHBIN aHATN3 B YMUCCHOHHOM CIIEKTPOCKOITHH ?
OnTuueckas cxema criekrpomerpa. Y @- v BUIUMBIE 00JIaCTH CIIEKTpA.
3anuiuuTe OCHOBHOW 3aKOH CBeTomorijomeHus. 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.

Pa3nean 3
Xpomartorpaduyeckue MeToAbl AHAJIU3A

Tembl aexkumii: Teopermueckne ocHOBBI xpomatorpaduu. [azoBas xpomarorpadus
XKunxoctHas xpomarorpadus. OTaenbHbIe BUABI )KUAKOCTHON XpoMaTorpapuu
Tembl npakTHUecKUX 3aHATHIL: Pemenue 3a1a4 o teme «Xpomarorpapuieckie MeTO/Ibl
aHanmu3a». KoHTposibHas pabora 1o reme
HN3yuuB 1aHHBIH MOAYJIb, CTYACHT A0JKeH: COPMUPOBATH 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 aHalu3a;
— anmapaTypHoe opopMIIEHHE ra3oxpomarorpaduueckoro npouecca
Ymern:



— OIpenesaTh OCHOBHBIC XapaKTEPUCTUKH XpoMaTorpaduueckoro mporecca u3
XPOMAaTOTPaMMbI; HHTEPIPETUPOBATH IKCIIEPUMEHTAIBHBIC PE3YIIbTATHI

— Moa0HpaTh ONTUMANIBHBIE YCIOBUS MPOBEIECHHS XpOMATOTPapUUECKOrO pa3IeeHus

Baanern:

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

— HaBBIKAMH PabOTHI HA COBPEMEHHOM XpoMaTorpadhudeckoM 000pyIOBaHHH.

MeToauuecKkue PEeKOMEHIAIUH MO U3YIECHHUIO TEMBI

ITpu ocBoeHMU TeMbI HEOOXOMMO:

* O3HaKOMHTbCS C UMEIOLIMMUCS JINTEPATYPHBIMU UCTOYHUKAMU (Y4eOHUKaMH,
MOHOTpadusIMH, TEKTPOHHBIMU PECYPCaMH, CTAThIMHU B BEIYLINX XUMUYECKUX KypHaJax),
JEKLHUSMU IpernoiaBaTesnei

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

* OTBETHTDH Ha KOHTPOJILHBIE BOIIPOCHI:

1. laiiTe onpexneneHue XxpomaTorpapum.

2. Kakue ocoOeHHOCTH XpoMaTorpaduu Mo3BOJISIOT JOCTUYB JIYUIIETO Pa3/ieIeHHs BEIIECTB C
OJIU3KMMU CBOWCTBAMM IO CPABHEHHIO C APYTUMH METOJAaMHU Pa3/IeeHusl.

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

4. Kak MOXHO OCYIIECTBIIATH UACHTHU(PHUKAIMIO OTPEICISIEMbIX COSAMHEHUI B CMECH TTOCTIE
UX XpoMarorpaduyeckoro pasaeneHus?

5. Uto TaKkoe MHIEKCHI yaepkuBaHus? Kakue cucTeMbl HHICKCOB yIEPKHUBAHHUS UCTIOIB3YIOT
B XpoMaTorpaduu (IpenMyIieCTBEHHO B I'a30B0if)?

6. [lepeunciure cnocoObl KOJIMYECTBEHHOTO aHalln3a B XpoMaTorpaduu. CpaBHUTE UX
MeEXy COOOH.

7. CpaBHHUTE JIBa peKMMa pa3JIeIeHUs] B Ta30BOM XpoMaTorpapuu — H30TEPMUIECKUN 1
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. TTouemy Hanbonee nonymnspHbsie copoeHTsl B BOXKX — cunukarens 1, 0coO€HHO,
MoupunrpoBanHble cunukarenn? Kak npoBoaaT MoauuKanno cuiukaresns?

13. Yem onpeaensercs 30UpyIoIIas ciocoOOHOCTh MOABHKHON (ha3bl B KHUIKOCTHOM
xpomatorpaduu?

14. Kak noabuparoT coctaB MOABMKHON (hazbl B AKHUJIKOCTHOM Xpomarorpadun?

Pa3zngen 4
DJIeKTPOXUMHUYECKHE METOIbI AaHAJIN3A

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

Tembl Ja0oparopubix 3aHaTuii: OnpeneneHue CoAep)KaHUS BELIECTBA  METOJOM
MOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

Tembl NMpakTH4YecKUX 3aHATHIH: Perenue 3anad no teme «DJIEKTPOXUMUUYECKUE METObI
aHaJIn3a»



N3yunB AaHHBIH MOAYJIb CTYIEHT A0JKeH: chOPMUPOBATH OCHOBHBIE MPEICTABICHHS 00
UEKTPOXUMHUYECKUX METOJaX aHaln3a, WX BO3MOXKHOCTAX, OTPAaHMYECHUSIX M 00JacTsIxX
IMPUMCHCHUA.

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

YMeTh: OLIEHMBATH BO3MOXXHOCTH Ka)KIOTO METO/a, BBHIOMPAThH MOIXOMASAIIMHN IO 3a/1ady
METO]] HCCIIEAO0BaHUS

Baagerb: MeTOOMKaMU MOTEHIIMOMETPUYECKOTO, KOHIYKTOMETPHUYECKOTO HCCIICIOBAaHUS,
HaBBIKAMHU 00paOOTKH MOIYYEHHBIX PE3yIbTaTOB aHAIM3A

MeToauuyecKue PEKOMECHIALMHA MO U3YYCHHUI0 TEMbI.

ITpu ocBoeHMU TeMbI HEOOXOMMO:

e O3HaKOMHUTbCA C  UMEIOIIMMUCS  JIMTEPATYpHBIMM  HCTOYHUKaMHU  (yueOHHKaMH,
MOHOIpadUsIMHU, EKTPOHHBIMU PECYPCAMU, CTAThSIMU B BEYILIUX XUMUYECKUX JKypHaNax),
JEKLMSMU IpernoiaBaTesne

e CdopmupoBaTh IMOHMMaHHE OCHOBHBIX  METPOJIOTUYECKHUX  XAapaKTEPUCTHK, HUX
BO3MO>XHOCTEHM U METOJIUK pacueTa.

OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
1. Ha yem ocHOBaH mMeTo1 moTeHIIMoMeTpun? 3anuiute ypaBuenue Hepucera.
2. IlpuBeaure Ki1accupUKaMio 371eKTpo10B. [IpuMepbl 31€KTpOI0B B TOTEHIIMOMETPHUH.
3. Ha ueMm ocHoBaH meTo[ KynoHoMeTpun? Chopmynupyiite 3akon Papanes
4. Yto m3MepsroT B KOHIyKTomMeTpuu? Kakue 3aKOHBI M IOJOXEHHS 3TOr0 METoJa BaM
U3BECTHBI?
5. YUto Takoe nonsgporpagusn? Uro Takoe BoIbTaMIEpPOMETPUUYECKOE TUTPOBAHUE?
6. B uem cyTh MeToa amniepoMeTpun’?



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 OK-1, OK-2, OK-5, OK-7, OIIK-3, Bormpocsr k 3x3ameny 1-37
OIIK-5, ITK-1, T1K-2, TIK-3
1 OIIK-3, I1K-2, TTK-3 OT4eTsl 110 JTabOpaTOpHBIM padboTam 1, 2
1 OK-1, OK-2, TIK-2 KonTpomnpHas pabora

Mpomyckanue (%)

7.2. TunoBble 3a1aHUs1 UJIM HHbIE MATEePHAJIbl, HeOOX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1. _KoHTpoJbHasi padoTa
(HauMeHOBaHUe OYEHOUHO20 CPedCmea)

Bapuanr 1.

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




1¢.46

33.87

3. Pacimdpyiite Macc-ciekTp, onpeneanTe OpyTTo-hopMyITy 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




Kpurepun oneHku:
3a paboTy CTaBUTCS OLIEHKA «OTJIMYHO», €CIIM BEPHO PELIECHBI BCE TP 3a7aud, «XOPOIL0» CTAaBUTCSA
3a JIB€ pellIeHHBIC 3a/1a4H, «yJOBIETBOPUTEIHLHO» 32 O/HY. ECciu He pelieHa HU OJHA U3 TpeX 3a/Ja4y
- «HE YHOOBJIETBOPUTEIBHO»

7.2.2. KOMILIEKT OTYETOB 110 JIA00PATOPHLIM PadoramM

JlaGoparopHasi pabora: @oToMeTpUYeCcKOe OIpeleeHUe jKeje3a B TEXHUYECKON CepHOM
KHCJIOTe

Llens paOoThI: BRIOpaTh PAMOHAIBHBIM METOJ BBINOJHEHHS 33/a4d C MOMOIIBIO CTaHAAPTHOTO
Habopa J1abopaTOPHOr0 OCHAIIEHUS

Memoouxa nposedenus
1. IlpeaBapuTenbHO IPOBECTH HEOOXOIMMBIE pAacUeThI IJIsl TPOBEJCHUS aHATTN3A.
2. Kpatko onucaTh X0 pabOThI U BBIINOTHIEMbIE ONEPAIIHH.
3. Pe3yabTaThl SKCIEPUMEHTAIBHON YaCTH PEKOMEHTyeTCsl O(OPMUTH B BUJIE TAOIHUIIBI.
4, TToctpouTh HEOOXOIUMBIE TPA(UKH.
5. IIppuMeHHUTHh XEMOMETPUKY.
6. [lonmucaTh MOTy4YeHHBIE PE3yNbTAThl Y MPEroaaBaTess.
7.0hopMHTE OTUET.

Jlaboparopnas padora: [loreHuHOMeTpUUYecKoe TUTpoBaHue. Onpenenenne aTIOMUHHSA

[lens paboThl: BRIOpaTh palMOHAIBHBIA METOJ BBIIOJHEHHUS 33/Ja4d C TOMOIIBIO CTAaHAAPTHOTO
Habopa 1abopPaTOPHOTrO OCHAIIECHUS

Memoouxa nposedenus
1. IlpeaBapuTenbHO IPOBECTH HEOOXOIUMBIE pACUETHI JIJISl IIPOBEJICHHS aHAIIN3A.
2. Kpatko onucatb X0 paboThl U BBIIOJHSAEMbIE ONIEpaIUH.
3. Pe3yibTaThl SKCIEpUMEHTAIBHON YaCTH PEKOMEHTyeTCs1 O(OPMUTH B BUJIE TAOIHUIIHI.
4. ITocTpouTh HEOOXOAUMBIE TPAPUKH.
5. IIpuMeHNUTH XEMOMETPUKY.
6. IloanucaTh noslydyeHHbIE Pe3yIbTAThl Y MPETOAaBaTENs.
7.0popMUTH OTYET.

TpeboBanus k opopmiieHHIO OTYETA:

1. Kaxpgas pabota opopmisieTcss Ha OTAEIbHBIX JUCTaX (hopmat A4), nomKHA COMEPKATh
TUTYJBHBIN JMCT C YKa3aHUEM Ha3BaHUS TEMBI J1a00opaTopHOil paboThl, HoMepa rpymibl, 1O
cryaenta 1 @O npoBepsromiero npenoaBaTess.

[Tox popmynamu 1oykHa OBITH IPUBEIEHA pacIn(ppoBKa OYKBEHHBIX 0003HAUCHUIA.

VY 4ucieHHBIX 3HAYCHUH (PU3UIECKUX BEITMYUH TOJDKHBI OBITh YKa3aHbI €MHUIIBI U3MEPEHUIA.
[Tony4yeHHbIe SKCTIEpUMEHTATbHbBIE BETMUUHBI JTOJDKHBI OBITh YKa3aHbI C MHTEPBAJIOM
MOTPEIIHOCTH U OTHOCUTENbHAsS NorpemrHocTh (%).

5. BbIBOJBI JOMKHBI OTpaXKaTh BHIMOJIHEHUE 3a/1a4, TIOCTABICHHBIX JUIS JOCTHXKEHHS LIEH.

o

Kpurepun onenkn:



- OLEHKAa «OTJIMYHO» BBICTABISCTCS CTYIEHTY, eciau JabopaTopHas paOoTa BBINOJIHEHA,
MOJIyYE€HHBIE PEe3yNbTaThl 00pabOTaHbl MaTeMaTHYeCKH, MOCTPOCHA KpHUBAs TUTPOBAHMS U JaHbBI
OTBETHI HA TEOPETUUECKHE BOIIPOCHI;

- OILIGHKa «XOpOILO» BBICTABISETCS CTYACHTY, €clid JlabopaTopHas paboTa BBIIOJIHEHA,
MOJIy4YEeHHBIEC PE3yIbTaThl 00padOTaHbl MAaTEMATUYECKH, TIOCTPOEHA KPUBAsi TUTPOBAHUS U HE JaHBI
OTBETHI Ha TEOPETUUYECKHE BOIIPOCHI B IOJIHOM 00BEME;

- OIEHKAa «yJOBJICTBOPHUTEIHHO» BBICTABISIETCS CTYACHTY, €ClM JiaboparopHas paboTa
BBIMIOJIHEHA, TOJMyYeHHBIE pe3ylbTaThl 00pabOTaHbl MaTEeMAaTUYECKH, HE IIOCTPOCHA KpHUBas
TUTPOBAHUS U HE JJaHBI OTBETHI HA TEOPETUUYECKHUE BOIIPOCHI B IIOJIHOM 00BEME;

- OILIGHKAa «HEYIOBJETBOPUTEIILHO» BBICTABISETCS CTYIEHTY, eciu JaldopaTopHas pabora He
BBITIOJIHEHA.

7.2.3. KoMIuIeKT 3aaHuii /151 pellieHNns 32/1a4 HA NPAKTHYEeCKUX 3aHATHAX
Tema: «XemomeTpuka»

Bapuanr 1

3ananue 1. [IpousBenure yka3aHHBIE BBIYMCICHUS, BbIpaXkass Ka)J0€ YHUCIO, B TOM
YHCIIC ¥ Pe3yNIbTAT, IPABHWILHOM YHCIIOM 3HAYamuX 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)

3ananue 2. Tpu mNOBTOPHBIX aHanmM3a oO0pa3la XJOpUAA JaIU CpelHee 3HaueHUE
coaepxanue xyuopuaa 72,10 % u crangaptasie oTkiaoHeHus 0,40 %, onpenenutsb 10BEPUTEIHHBIMN
UHTEpBall (JOBEPUTENbHBIC T'PAHUIIBI), B KOTOPOM MOTYT HAXOAMTHCS PE3YNbTaThl OTACIBHOTO
ompeneNeHusT Tpu JoBepuTelbHOM BepostHocth P = 0,95. (YkazaHus: nNpUMEHHUTh KpUTEpU
CThr0/IeHTa /JIS1 MAJIBIX BEIOOPOK)

3ananue 3. Paccuuraiite = aOCOMIOTHYIO ¥ OTHOCHTEIBHYIO  CHCTEMAaTHYECKYIO
norpenHocTsy npu mpurorosieHun 250,0 ma pactBopa K,Cr,07, ¢ (1/6K,Cr,O7) = 0,0500 M.
[TorpemHocTs kanuOpoBkH Koa0bI + 0,2 My, morpemHocTs B3BemuBanus +0,2 mr (P=0,95).

Tema: «CneKTpoacomlqecm[e METOAbI AaHAJIU3A»

Bapuanr 1
3ananue 1. OnTudeckue MIIOTHOCTH PAacTBOPAa CMECH KOMIUIEKCOHATOB CBHMHIIA U BUCMYTA,
U3MEpEHHbIE B KIOBETE C TOJNIIMHON cios 3 cM, paBHbl 0,87 (npu 240 um) u 1,24 (mpu 365 HM).
PaccuuTaiiTe KoiaMuyecTBa CBHHIIA M BUCMYTa B CMECH (MKT), €clii OOIIUN 0OBeM HCCIIeAyeMOro
pactBopa coctaBisier 50 M, a 3HA4YE€HUS MOJSPHBIX KO3()(PUIIMEHTOB TMOIJIOMIEHUS KOM-
TUIEKCOHATOB paBHbIL: 1i1si Pb — € 240 = 8,9-10 8 , €365 = 900; s Bi — € 240 =2,8-10 8¢ 365 = 9,9-10 8,
3amaaune 2. O6pasen cramu comepxut okojo 0,5 % xpemums. Kakyro HaBecky cramu
cienyet pactBoputh B 100 mi1, 4ToObI 0TOMpast 25 MJI 3TOT0 pacTBOpa B KOJIOY BMECTUMOCTBIO 50
MJ, Tocie n00aBieHUs HEOOXOJUMBIX PEAKTHBOB IOIYYHTh OKPAIIEHHOE COETUHEHHUE, OIl-
TUYeCcKasl INIOTHOCTh KOTOPOIO COOTBETCTBYET ONTHUYECKOM IUIOTHOCTH PAcTBOPA, COJEPIKAILIETO
0,25 mr kpemnus B 50 M pactBopa?
3ananue 3. Paccunraiite MONApHBIN K03 duient nornomenus kommiekca meau (IT), ecmu
onTHYEeCKas INIOTHOCTh pacTBopa ¢ TUTpoM 1o meau 0,0000012 r/mut, u3MepeHHast B KIOBETE C
TONIKUHOM cinod 3 cm npu 460 HM, paBHa 0,18.

Tema: «JIeKTPOXMMHYECKHE METOAbl AaHAJIN32»
Bapmuanr 1

3aganue 1. HaBecky cruiaBa mMaccoit 0,3578 r pacTBOpUIIM U Yepe3 MOJTYYEHHBIA PacTBOP B
teueHne 10,0 MmunyT nponyckanu Tok cunoi 0,10 A, B pe3ynbraTe yero Ha KaToZ€ IMOJHOCTBIO



BbIieMIach Meab. Ompenenure maccoByro noit0 (%) Menu B CIjlaBe, €CIM BBIXOA IO TOKY
cocrasisut 90%.

3amanue 2. BplumcianTe KOHIEHTpPAIMIO HMOHOB cepedpa B pacTBOpE, €CIM MOTEHIHA
cepeOpsIHOTO 3JIEKTPOa, OIYIIICHHOTO B HACBIIIEHHBINH pacTBOp XJjopuua cepedpa pasen 0,518 B
OTHOCHTEIIBHO BOZOPOHOTO snekrposa. t° =18°C.

3aganue 3. Omnpenenute MOTEHUHAT XWUHTHUAPOHHOTO 3JEKTpoja npu TtutpoBanuu 0,1 H.
pactBopa ykcycHou kucnothl 0,1 H. pactBopom NaOH B Touke skBuBajgeHTHOCTH. B kadecTBe
3JIEKTPOJIa CPABHEHMS HCIOJB3YeTCS |H. KaJlOMENbHBIM SJEKTPOJ, TeMmrepaTrypa 20°C. Ywuects
paz0aBiieHHEe pacTBOpA.

Tema: «Xpomartorpadus»

Bapmuanr 1

3aganue 1. Onpenenure maccoByro noito (%) MeTaHa M 3TaHa B ra3oBOM CMeCH, €CiU
IUIOINAAN XPOMATOrpaUUecCKUX MUKOB W TONPABOYHBIE KOA(PGHUIMEHTHl 3TUX KOMIIOHEHTOB
pPaBHbBI, COOTBETCTBEHHO: 80 MM u 1.23 MMZ, 40 mv® m 1.15 M2

3ananue 2. Peakuuonnyto Maccy 12.7500 r mociie HUTpOBaHHUS TOJIyoJa MpOoaHaIu3UpOBAIIN
METOZIOM Ta30-)KUAKOCTHOH Xpomarorpa¢uud C TNPUMEHEHUEM STWIOEH30Ja B KauecTBe
BHyYTpeHHero craHgapra B konuuectBe 1.2500r. Ompenenure wmaccoByto joio (%)
HEMpopearupoBaBIlEro TOIyoJa Mo CISYIOIUM JJaHHbIM:

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

3ananue 3. PaccuuraiiTe BpeMs yAEpKMBaHHS M YAEpKUBaeMbli OOBEM KOMIIOHEHTA,
TIOUPYIOIIETocs U3 KOJOHKH, umeronied 200 TeopeTHYeCKuX TapesoK, MPU CKOPOCTU JIBUKEHUS
JarpaMMHOMN JIeHThl 720 MM/, €clii MOJTYIIMPUHA XPOMATOrpauuecKoro nuka COCTaBiIseT 3 MM.
O6bemMHast CKOpoCThb ra3a-HocuTels paBHa 30 MiI/MUH.

Kpurepun onenkn:

- OIIEHKA «OTJIMYHOY» BBICTABISETCS CTYJIEHTY, €CIIM BCE 33J]a4i 110 TeMe pa3zielia pelleHbl,
- OIIEHKA «XOPOIII0» BBICTABIIACTCS CTYACHTY, eciu pemeHo 80% 3amad 1o Teme pasjena;
- OILIEHKa «yJOBJIIETBOPUTEILHOY - eciu pemieHo 60% 3amgad mo Teme pasjena,

- OIIEHKA «HEYJIOBJIETBOPHUTEIIHLHOY - €U pelieHo Menee 60% 3aad 1mo Teme paszena



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. | OmuccuonHas 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. 3aBUCUMOCTb ONTUYECKOW IIIOTHOCTH OT JIJTMHBI
BOJIHBI u3iydeHus. [losicHuTe, 4YTO O3HA4YaeT  TOHSATHE AaJJUTUBHOCTH ONTHYECKOM
IJIOTHOCTHU pacTBopa’?

8. | ®akrTophl, BIUSIONIME HA BEIMYMHY ONTHYECKOW IUIOTHOCTH PacTBOpPA HCCIETYEMOTO
oObekTa. [IpruunHbBI OTKIIOHEHHS ONTUYECKOW MIOTHOCTH 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 METOOJIOTHIO KOJIMYECTBEHHOTO aHaimm3a MetogoM 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]
YCTaHOBJICHUS] KadyecTBa MPOAYKLHMH, MATEPUATIOB M KOJUYECTBEHHOTO HX COJCPKAHMUS.
KoHlyKTOMETpHUECKOE TUTPOBAHUE.

20. | Bomprammepomerpusi, nonsporpaduss — MOIMGYHKIUOHATBHBIE KW MHOTOXJICMECHTHBIC




Ne

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

21. | DnexkTpoxuMudeckue ceHcopsl. [IpuMeHeHne B KOHTpoJIe KauecTBa O0BEKTOB 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 MeTOa aHaiM3a. TeopeTHuecKrue OCHOBBI, 00JaCTH NMPUMEHEHUS 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: KOJIOHOYHAsi Xpomartorpadus — BOXKX.

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

29. | I'n6punnbie meTonbl aHam3a: [ KX — YO — ciekTpockomnus.

30. | OcHOBHBIE METPOJIOTUYECKHIE XaPAKTEPUCTHKH METOJIOB aHAIIN3a: CTAHAAPTHOE OTKIOHEHHE,
JIOBEPUTENIbHBII HHTEpBAl COJACPXKAHUSA ONPEAEIIEMOr0 KOMIIOHEHTa, OTHOCHUTENIbHAs
omuoKa.

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

32. | Manas BeiObopka. Kpurepuii CThlofeHTa Kak KpUTEpUH BBIOOpa 00BbeMa Mayioil BHIOOPKH.
OnpezeneHye U UCKIIOYEHUE IPyObIX NOrPEHIHOCTEN (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
NpoBeeHuUs!
Cemectp . Kpurepun u HOpMBbI OLIEHKH
NMPOMeKYTOYHOMH
aTTecTaluM
1 Dk3ameH (YCTHO) Teopernyeckoe coJep>KaHue
Kypca OCBOEHO IOJIHOCThIO, 0e3
po0eoB, HE00X0aUMBbIE
«OTITUYHOY MPAKTUYECKHE HABBIKU PaOOTHI C
OCBOEHHBIM MarepHuaIoM
c(OpMHPOBAHBI, BCE
IIPEYCMOTPEHHBIE  IPOrpaMMOM




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

oOyueHust  y4eOHBIC  3aJaHUS
BBITIOJTHEHBI

«XOopouro»

Teopernueckoe cofiepKaHue
Kypca OCBOCHO IOJIHOCThIO, 0e3
npo0eoB, HEKOTOpBIC
MPAKTUYECKHE HABBIKU PabOTHI C
OCBOCHHBIM MaTepHaIoM
c(OpMUPOBaHBI  HEAOCTATOYHO.
Bcee PEIYyCMOTPECHHBIC

porpaMMoil oOyueHusl ydeOHbIC
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
MPETyCMOTPEHHBIX  IPOTPaMMOI
oOy4yeHus:  y4eOHBIX  3aJaHUM
BBITIOJTHEHO,  HEKOTOphIE W3
BBITTOJTHEHHBIX 3aJJaHUH,
BO3MOJKHO, COJIEpKaT OMIMOKH

«HECYHOOBJICTBOPUTCIIBHO»

TeopeTnueckoe coleprKaHue
Kypca HE OCBOEHO, HEOOXOIUMBbIE
NPaKTUYECKHE HAaBbIKU PabOTHI HE
c(OpMHPOBAHBI,  BBITIOJHEHHBIC
yuyeOHble  3aJaHus  CconepKar
rpyobie OIIHUOKH,
JIOTIOJTHUTENbHAS
camocTrosiTenibHas  pabora  Haj
MarepuasoM Kypca He MpUBENeT K
CYIIECTBEHHOMY TIOBBITIICHUIO
KauecTBa BBIMOJIHEHUS Y4eOHBIX
3aJaHuN




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHUK, yueOHOE

KoanyecTBO B

Ne nocooue, yueOHo- Haysnon
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBok) I'ox n3panus ounoanorexe /
n/n MeToIMYecKoe nocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
IBC
1 | Bepuunun B. 1., BnacoBa | AHanutudeckas XuMus [ DNeKTpOHHBIN y4eOHUK 2019 OBbC «Jlanb»
N.B., Hukudoposa N.A. pecypc] : yuebnuk / U3na. 3-e, crep. - CaHKT- https://e.lanbook.
[etepOypr : Jlanp, 2019. - 428 ¢. : ui. - com/book/11552
(Yuebuuku amns By3oB. CriennanbHast 6
muteparypa). - ISBN 978-5-8114-4121-1
2 Cyrsarun B. M., JlsnkoB | @U3HKO-XUMHUYECKUE METO]IbI YuyebHoe mmocodue 2018 SBbC «JIaHB»
AA. UCCJICIOBAHHSI TOJTMMEPOB [ DJIIEKTPOHHBIN https://e.lanbook.
pecypc] : yueb. nocobue / U3n. 3-e, ucmp. - com/reader/book/
Cankr-IlerepOypr : Jlans, 2018. - 140 c. : 99212
Wi - (YueOHukH A5 By30B. CriennanbHas
muteparypa). - ISBN 978-5-8114-2712-3
3 [leperonuas 0. B., | IlpakTukym MmO aHamUTHYECKOW XUMHUHU. | YueOHoe mocobue 2017 9BC «IPRBook»
Coxkomnosa C.A. DU3NKO-XMMHAUYECKME  METOALl  aHalu3a http://www.iprbo
[DnexkTpoHHBI pecype] : yuel. mocobue / okshop.ru/72731.
Boponex. roc. arpap. yH-T uM. imnieparopa html
[lerpa 1. - Boponex : BI'AY um. Ilerpa I,
2017.-100 ¢
4 | Cocr. Cynpauna T.H. AHanuTHueckas XuMus 1 (pU3MKo- JIaGopaTopHbIii 2018 9BC «IPRB00OK»
XUMHAYECKHUE METOIbI aHAJIN3a MIPAKTUKYM http://www.iprbo
[DnexkTpoHHBIH pecypc] : 1abopaTopHbIit okshop.ru/70757.
npaktukyMm /: A [Tu Op Menawma, 2018. - 118 html
c. : wi. - ISBN 978-5-4486-0057-9.
5 | T'aneeB A.A. u nip. AHanuTh4deckas XuMus [ DJIEKTPOHHBII VYuebHuk 2019 OBbC «Jlanb»

pecypc] : METOJIbI pa3/IelICHUS BEMIECTB U
rUOPUIHBIE METOBI aHAIIN3A: YIEOHUK /

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



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

Tun (yueOHHK, yueOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeToau4YecKoe mocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
Cankr-IlerepOypr : Jlans, 2019. - 332 c. : 9
ui. - (YueOuuku aiis By3oB. CrenpaabHas
mutepatypa). - ISBN 978-5-8114-3394-0.
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHUK, ydeOHOE KOHH%CTEO i
HAY4HOI
Neo nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJjioBoK) I'oa u3nanus oudamoTekxe /
n/n MeToau4YecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
Kebentsses A. WM. , | AHaaurudeckas XUMHUsS. XUMHUYECKHE
Kepnocexk A.K., Tanyre | MeToabl aHayu3a [ DNEKPOHHBIN pecypc] :
N.E. yue0. nmocobue / 2-e uz., crep. - MUHCK : SBC
1 Hogoe 3nanme ; Mocksa : UHO®PA-M, VYuebOHOE mocodue 2014 "ZNANIUM.
2014. - 542 c. : un. - (Breicmiee comMm"
obpa3oBanue. bakanaspuar). - ISBN 978-5-
16004685-3.
2 [lexonauua T. B., OU3NKOXUMHYECKHE OCHOBBI U  0oOIue
OnbxoBatoB E. A., MPUHLMIIBL  [1€PepadOTKH  PACTUTEIBHOIO
CrenoBoii A. B. ChIpbsl [DJIEKTPOHHBIN pecypc] yueo.
nocobue / CanktllerepOypr : Jlans, 2017. - VaeBioe Hocobie 2017 NEC " Tams"
208 c. : wmn. - (YueOHUKH 17 BY3OB.
CnenuanbsHast nutepatypa). - ISBN 978-5-
8114-2697-
3.
3 JlebyxoB B. U. Okapa A. DOH3HKO-XUMHYESCKIE METO/BI VUeBHIK 2012 SEC "Tans"

., ITaBmrouenkona JI. I1.



https://e.lanbook.com/book/113899

Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOI
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MEeTOAHYECKOEe Mocodue,
IpaKTHRYM, Ap.) HaunMeHoBaHHe

WCCIICIOBaHUSL [ DJEKTPOHHBIM pecypc]
yueOnuk / Cankt-IlerepOypr : Jlans, 2012.
- 480 c. : nn. - (YueOHUKU 17 BY3OB.
CrnennanbHas JIuTepaTypa).

- ISBN 978-5-8114-1320-1.




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

CHUCTEM

byTtnepoBckue cooOmeHus [ DIeKTpOHHBIN pecypc]| : MHOTONIPEAMET. Hay4. )KypH. / OO0
«IHHOBAIIMOHHO-U3AATENIbCKU oM «BbyTiepoBckoe Haciieque»y. — IIEKTPOH. 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 peneHsupyemslii  KypHall OTKpbIToro joctrymna. Ctpana: MHaus. SI3bIK: aHTTIHHACKUH.
[lyOnukyer pe3ynbTaThl HaydHBIX WCCIENOBAaHMKA B oOmacth oOmed XWMHH, OHOXHMUM,

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

8.4. IlepeueHb NpOrpaMMHOro obecnevyeHus

Ne Hanmenosanue IO PexkBU3UTHI uoron:)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows Horosop Ne 690 or 19.05.2015r., cpok
JecTBUs - GECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpoxk

neiictBus - 6eccpouno; Jforosop 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 ISl IPOBEACHUS
. ITepeyenb 0CHOBHOTO 000pYyAOBAHMA
n/m | NPaKTHYeCKUX U JaOOpPaTOPHBIX 3aHATHH,
MOMEILIECHHUM JJI51 CAMOCTOATENbHOM
padoThl 00yYarommxcs (HoMep ayAuTOPUH)
1 [Yuebnas aymuropwus s mpoBeneHus 3aHsATui | CTOIbI YUYEHUYECKHE TPEXMECTHBIE

JEKIMOHHOTO TUTA. YueOHasi ayAuTOpHsl IS | MOHOOJIOKH, CTOJN  MpernoJaBaTelIbCKHiA,
MPOBEACHUS 3aHATUNA CEMHUHAPCKOTO THIA. | CTYJ MperoaBaTeIbCcKui, kadeapa, 1ocKa
YyeOHass  ayauTopusi AN KypCOBOTO | MENOBasi, JKpaH HABECHOW, MPOEKTOP.,
MPOEKTUPOBAHMS  (BBITIOJHEHHS] KYPCOBBIX | MPOIECCOP, MBIIIb KOMII., MYJIBT.

pabot). YueOHast ayauTopust UTsl TPOBEACHHS
TPYMIOBBIX u WHIUBUIYaIbHBIX
KOHCyNbTallMil. Yd4eOHass ayauTopust Jis
MPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJS U
MPOMEXYTOUHOM arTecrarmu (A-125)

JlabGopaTtopust «Ananutudeckas xumus» (A- | Ctonsl 1abopaTOpHBIE OCTPOBHBIC, IMOJIKH
207) JUIL  TIOCYABI, CTOJIBI JIaOOpaTOpHBIE C
nojkoil akBaguctuuisitop J3-10, moiika



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
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

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-
noHomep pH-121, monomep Okcnept001,
nonomep MU-160M, xoHIyKTOMETp AHHUOH,
Ta0ypeTbl  nabopaTopHble, XUMHUYECKas
nocy/a.

Kommbrotepnsiii knacc. YueOHas ayautopus
JUIS TIPOBEACHUSI 3aHATUHN JIEKIIMOHHOTO TUIIA.
YyeOnass ayautopust JUis  TPOBEICHHS
3aHATHH CEMHUHApCKOTOo Thma. YyeOHas
ayTUTOpHUSl ISl TIPOBENECHUS JTaOOPaTOPHBIX
pabot. YueOHas ayauTopus Ui KypCOBOTO
MPOEKTUPOBAHMS  (BBIMOJIHEHHUS] KYPCOBBIX
pabot). YueOHast ayauTopust Uil TPOBEACHHUS
TPYMIOBBIX u WHIUBUIYaIbHBIX
KOHCYNbTAllui. Y4eOHass ayauTopust Jyist
IIPOBEJEHUS 3aHATUN TEKYILIET0 KOHTPOJIA U
npomexyrouHoii arrecrarmu (YJIK-205)

[TepenocHoi MIPOEKTOP, CTOJIBI
KOMITbIOTEPHBIE, CTOJ
MpenoaaBaTeNbCKU, CTylbsl,  JOCKa

ayquTOpHas (MapKepHasi), KOMIIbIOTEPHI C
BBIXOJIOM B ceTb VIHTepHeT.

Komnerorepnsiii  knacc. Ilomemenue s
CaMOCTOSATEIbHON paboTHI. VYyebnas
ayoquTOpus  JUIL  NPOBEINEHUS  3aHATHU
CEMHHApPCKOro Tuna. YueOHas ayIuTopus JUis
KypCOBOTO IPOEKTUPOBaHMS  (BBIMIOIHEHUS
KYpCOBBbIX paboT). YueOHas ayautopus is
IIPOBEJEHUS TPYNIOBBIX U WHIUBUAYAJIBHBIX
KOHCyJbTalMil. VYueOHas ayautopust JUIst
IIPOBEJIEHUS 3aHATUN TEKYILIET0 KOHTPOJIA U
npomexyrounoit arrecrarmu. (I'-401)

Croubl Y4YEHHUYECKHUE, CTYJIbS
yueHnuyeckue, I[IK ¢ BbBIXOJOM B CeETh
WHurepHer.




