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)
XUMUS U TEXHOJIOTHSI TPOAYKTOB OCHOBHOTO OPraHUYECKOTO M HE(TEXUMHUECKOTO CHHTE32

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2021
O6mas Tpynoemkocts: 4 3E

Pacnpe)le.ﬂe}me YaC0B JUCHHUIIMHBI IO CEMECTPaM

CemecTp 1

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexuun 8 8
JlaboparopHebie 8 8
ITpakTHueckue 32 32
PykoBOJICTBO: KypcoBbie paboThl (poekTsi) / PI'P
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas pabota 48,35 48,35
CamocTosTeapHas padora 60 60
KonTtpons 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 qucuuIniHbl coctaiena Ha ocHoBaHnuu ®I'OC BO u yyeOHoro miana
HarpaBjeHus moaArotToBku 18.04.01 Xumudeckas TEXHOJIOTHS

Cpok neiicTBusl padoueii nporpaMmsbl AucuuIIMHbI 10 «30» aBrycra 2023 r.

YTBEPXIEHO

Ha 3acemanuu neHTpa MEIUIIMHCKON XUMUU

(mporokou 3acenanus Ne 1 ot «31» aBrycra 2020 r.).



1. Ileanb ocBOEHUS AUCITHILIMHBI

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

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

I[I/ICI_II/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 633preTCSI JaHHasg JUCHHUILIIMHA:
((MO,I[GJ'II/IpOBaHI/Ie TEXHUYCCKUX CUCTEM, «Katanm3 B XHUMHYECKOM TCXHOJIOTHHN Y, «XUMHSA H
TCXHOJIOTHA 3JICMCHTOOPIraHNYCCKUX COGI[PIHGHI/Iﬁ)).

JIMCUMTUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE JTAHHOW IUCIHILIMHBI HEOOXOAMMO Kak
npeecTByoniee: «/{ononHuTenpHble IIaBbl OpraHu4eckoil Xumun», «CoBpeMeHHbIE TEXHOJIOTUU
MOJTyYCHUST MOHOMEPOB», «JlOMOTHHUTENbHBIE TJaBbl TEXHOJIOTMH HE(PTEXMMUYECKOTO CHHTE3a»,
«I[Ipon3BoACTBO MOJUMEPHBIX KOMIIO3ULMOHHBIX MaTepuanoB», «IIpon3BojiCTBEeHHas NpaKTUKa
(HUP) 1, 2, 3, 4», «IIpenauninomMHas mpakTUKa».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dDopmupyeMbie U Nuaukaropsl
KOHTPOJIUpyeMble AOCTHKEHUS Ilnanupyemsle pe3yJibTaThl
KOMIIEeTeHI[UH KOMIeTeH Ui o0yueHHs
(KOoJl 1 HAMEHOBaHUE) (K0J1 1 HAaMEHOBaHUE)
(YK-1) Criocoben YK-1.1. Amnanuzupyet | 3HaTh:
OCYIECTBIISITh NpoOJEMHYIO  CHUTYaIWIO | - METOJIbI IPOBEPKU NPABUIIBHOCTH

KPUTHYECKUH aHAIHU3
pOOJIEMHBIX CUTYyallui Ha
OCHOBE CUCTEMHOI'O
M0J1X0/1a, BbIpabaThIBaTh
CTpaTEruIo AEUCTBUI

KaK CHCTEMY, BBIABISS €€
COCTAaBIIIIONINE ¥  CBSI3U
MEXy HUMH, IPOEKTHUPYET
TIPOIIECCHI o 170
YCTpaHEHUIO

IMOJIy9aCMBbIX PC3YJIbTATOB,

VYMeTh:

- BBISIBIISITH OLIUOKH, TOMYIIICHHBIE B
XO0JIC aHaIu3a;

- BBIOMPATH ONITUMAJIBHBIA METO]]
aHaIIN3a;

Biagers:

-MaTEeMaTHYeCKUM amapaToM
00pabOTKH Pe3y/IbTaTOB aHATIN3a
- HaBbIKaMU paloTHI B
AQHAJTMTUYECKOHN J1abOpaToOpHH.

VYK-1.2. Kputndeckn
OLICHMBAET HAAEKHOCTD
MCTOYHUKOB MH(POpMAIH,
pabotaer ¢
IIPOTUBOPEYUBOI
uHpopManuei U3 pa3HbIX
HUCTOYHUKOB

3HaTh:
- UH(QOPMAIIHIO O COBPEMEHHBIX
MeTOoax aHaanu3a;

VYMeTs:
- 0000maTe nHPOpPMAITHIO 0 METO/IE
aHaJIM3a U3 PA3TUYHBIX HCTOYHUKOB;

Bmaners:

- HaBbIKaMU MMOMCKA HAYYHO-
TEXHUYECKOW M TTaTeHTHOH
nH(pOpMAIIMY TI0 UCCIIETYEMOIl TeMe.




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 | - TEOPETUYECKHE OCHOBBI METOIOB U
OpraHU30BBIBATH CaMOCTOSITENILHOTO MPUHIIUIIBI BHITOJIHEHUS U3MEPEHHUIH,
MIPOBE/ICHHE MJIAaHUPOBAHUS U | IpejyiaraeMble aTTeCTOBaHHBIMU
9KCIIEPUMEHTOB U MIPOBEICHUS METOJUKaMU

UCTIBITAHUH, IIPOBOIUTH
X 00paboTKy U
AHATM3UPOBATH UX
pe3yJbTaThI

AKCIIEPUMEHTa, aHajliu3a u
0(OpMIICHUS TIOJTYYEHHBIX

pe3ynbTaToB, BEIOOpA
METOAMK JJIsi TPOBEACHUS
IKCIIEPUMCHTOB

YMeTh:

- BRIOMpATh METO/IbI aHATM3a TSI
pelieHus KOHKPETHBIX 3aj1a4;

- MOJI0MPATh AaTTECTOBAHHBIC
MCTOAHUKU BBIITOJIHCHUS H3MCpCHHfI B
COOTBETCTBHUH C pelIaeMom 3aaueit

Biagers:

- HaBbIKaMM pabOThI Ha
aHAJIMTUYECKUX MpUOOpax;

- METOJJaMHU IUTaHUPOBAHUS U
ONTUMHU3ALIUU [TPOBEICHUS
UCCIIEI0BATEIbCKUX U MPOEKTHBIX
pabor

OIIK-2.2. ®opmynupyer
3aKJIFOUCHHS ¥ BBIBOJIBI 10
pe3yJIbTaTaM aHaIu3a
JUTEPATYPHBIX JAHHBIX,
COOCTBEHHBIX
IKCIIEPUMEHTAIBHBIX U
Pac4YETHO-TEOPETUIECKUX
paboT XUMHUYECKON
HaIpPaBICHHOCTH

3HaTh:

- TEOPETUICCKUE OCHOBBI METOJIOB H
MPUHIIUIIBI BHITTOJIHEHUSI U3MEPEHHH,
TpeiaraéMbie aTTECTOBAHHBIMU
METOIUKAMH;

- MPEUMYIIECTBA U HEJOCTATKU
HIMPOKO MPUMEHIEMBIX
WHCTPYMEHTATBHBIX METOJIOB
aHanmu3a

YMers:

- BBISBJIATH OLIMOKU IpU paboTe Ha
aHAJIMTUYECKUX MpHOOpax;

- I0/I0MpaTh aTTECTOBAHHbIE
METOJIMKH BBIIIOJHEHUS] U3MEPEHUN B
COOTBETCTBHUU C pelIaeMOM 3a1ayeit

Bnaners:

- METO/IaMH TUTAHUPOBAHHUSI U
OIITUMMN3AIINU HpOBe)IeHI/IH
HCCIIEIOBATENECKUX U MPOSKTHBIX
pabor;

- HaBBIKAMU I10 ITOCTAHOBKE
ATTECTOBAHHBIX METOAUK
BBITIOJTHEHUS] U3MEPEHUH.

[IK-1 Coocoben
OpPTraHU30BBIBATH
CaMOCTOSITCIIEHYIO U

MK-1.1.
paboty
[IEPBUYHOIO

Opranusyer
nepcoHaa
Hay4HO-

3HaTh:
- TEOPETUUECKUE OCHOBBI
COBPEMEHHBIX METO/IOB aHAJIN34;




dopmupyeMbie U

Nuauxkaropsl

KOHTPOJIUpYeMble MOCTHKEHH S I[Inanupyemble pe3yJbTaThl
KOMIIETEHIIMH KOMIIEeTeHIN i o0y4eHust
(K01 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBaHUE)
KOJUIEKTUBHYIO HAy4HO- HCCJIEIOBATEIBCKOTO YMmeTs:
U CCJIEIOBATEIBCKYIO 1oJipa3/iesIeHus Ha | - IUIAaHUPOBATh MCCIIEIOBAHUS
paboty, pa3pabaTbiBaTh OCHOBaHUU MIPOrpaMMbl | OOBEKTA C MPUBJICUEHUEM PA3HBIX
TUTAHBI ¥ IIPOTPaMMBbI MIPOBEICHUS HAyYHBIX | METOJIOB, IPUMEHUMBIX JIJISl PEIICHHUS
MPOBEJICHUS HAYYHBIX UCCIIEIOBaHUM B 00JAacTH | MOCTaBJICHHBIX 33]1aY;
UCCJICIOBAHUH U XUMHH ¥ TEXHOJIOTHH | - CTABUTh AaHATTUTHYECKYIO 3379y
TEXHUUYECKUX pa3pabOTOK, | OCHOBHOIO OPraHMYECKOTO | MEePCOHAITY
pa3palaTbIBaTh 3a/1aHU u HePTEXUMHUUYECKOTO | BraaeTs:

JUUISL UCTIOJIHUTEJIEH B
00JIaCTH XUMHH U
TEXHOJOTMH OCHOBHOI'O
OpPTaHUYECKOTO U
He(TEXUMHYECKOTO
CHUHTE3a

CHHTEC3a

- MCTOAaMU COCTABJICHHA HAYYHO-
TCXHUYCCKOI'O OTYCTA 1O aHAJIU3Yy
00BeKTa HUCCIICOOBAaHUA.

[TK-1.2. Pa3pabatsiBact
IJIaHBI U IPOTPaMMBI
MIPOBEJICHUS HAYIHBIX
HUCCIENOBAaHUN U
TEXHUYECKUX Pa3paboToK,
3aJaHUs 719 UCIIOJHHUTENEH
IIPH MPOBEICHUN HAYIHBIX
HUCCIENOBAHUN U
TEXHUUYECKUX pa3pabOTOK B
0071aCTH XUMHU U
TEXHOJIOI'MH OCHOBHOI'O
OpPraHUYECKOro U

3HaTh:
- TEOPETUYECKUE OCHOBBI
COBPEMEHHBIX METOJIOB aHAJIN3a;

YMeTh:

- IUIAHUPOBATH UCCIIEAOBAHUS
00BbEKTa C MPUBIICYCHUEM PA3HBIX
METO/I0B, TPUMEHUMBIX JIJIsl PEIICHHS
IIOCTaBJIECHHBIX 3a/1a4;

- CTaBUTh aHATUTHYECKYIO 3a7a4y
epCoHAITY

Bnaners:
- METOJIaMHU COCTAaBJICHUSI HAYYHO-

HE(QTEXHMHECKOro TEXHUYECKOTO OTYETA [0 AHATU3Y
CHHTC3a 00BEKTa UCCIIEIOBaHMUA.
[TK-2 T'0TOB K MOUCKY, [K-2.1. Nwmeer | 3nath: uHGOpMAIMOHHYIO 0a3zy IO
00paboTke, aHATN3Y U IIPAKTUYECKUN OMBIT | TEME UCCIIENOBaHUS;
CHCTEMaTH3alluy HAYYHO- | IIPUMEHEHHUs IPOrPAMMHBIX | YMeTh:  MOAOMpaTh  METOAbI |
TEXHUYIECKOH CpeACTB UIA pPACYCTOB M | COOTBETCTBYIOIIEE AHAJIMTHYECKOE
uH(pOpMalUU IO TEME 00paboTKu o0opynoBaHue JUTS peneHus
WCCIIEIOBAHMSI, PEIIEHUS | DKCIIEPUMEHTAIBHBIX KOHKPETHBIX 3a7a4;
HECTaHJIapTHBIX 3a/1a4, JaHHBIX B 00JIaCTH XUMHM | Braners: HaBBIKAMH ITOUCKa

OCHOBAaHHBIX Ha
MIPUHIIAITAX
MOJICTTUPOBAHUS
TEXHUYECKUX CHUCTEM,
BBIOOPY METOIMK U
CPEJICTB pelIeHUS 3a1a9u
B 00JIACTH XUMHUHU U
TEXHOJOTMH OCHOBHOI'O
OpPTaHHYECKOTO U
He(PTEXUMHUYECKOTO
CHUHTE3a

U TEXHOJOIMH OCHOBHOI'O
OpPraHUYeCcKOTO u
HEPTEXUMHUYECKOTO
CHHTE3a, KOMITBIOTEpa Kak
cpeacTBa yIIpaBJICHUS
rpaduueckoil ¥ TEKCTOBOM
uHpopmanuei, 6azaMu
JTAHHBIX

Y3KOCIIELIMAIN3UPOBAHHON
nH(pOpMaLIUY B CETH UHTEPHET.

[1K-2.2. PabGoTaert ¢
Hay4YHO-TEXHUYECKON
uHpopmanueit B obmactu
XUMHHU ¥ TEXHOJIIOTUU
OCHOBHOT'O OPTaHNUYECKOTr0

3HaTh: MH(pOpPMAIMOHHYIO 0a3zy 110
TEME UCCIIeI0BaHMS;




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

1 He()TEXUMHUUECKOTO YMeTb: moaduparh  METOABIl U
CHUHTE3a C UCIOJIb30BAHUEM | COOTBETCTBYIOIIEE  AHAIUTUYECKOE
WH(pOPMAITMOHHBIX U obopynoBaHue IS perieHus
CETCBBIX TEXHOJIOTHH C KOHKPETHBIX 33]1a4;
COOII0EHHEM OCHOBHBIX
TpeboBaHU Bnaners: HaBBIKAMHU IIOHCKa
nH(}pOpMaAITMOHHOM Y3KOCTICIIHATU3UPOBAHHOM

0€e30I1aCHOCTH, B TOM YHCJIE
3aIUTHI TOCYIaPCTBEHHON
TalHEBI

nH(pOpMAIIUU B CETH HHTEPHET.

IT1K-3 Criocoben
HCII0JIb30BaTh
COBpPEMEHHBIC MPUOOPHI U
METOJIUKH,
OpraHU30BBIBATh
MIPOBEICHHE
AKCTIEPUMEHTOB H
HCIIBITAHUI B 00/1aCTH
XMMHUH U TEXHOJIOTUU
OCHOBHOT'O
OpPraHUYECKOTO U
He(PTEXUMHUYECKOTO
CUHTE3a, MPOBOJUTH UX
00paboTKy 1
aAHATM3UPOBATH UX
PE3YJIbTAThI, U3Y4aTh
CBOMCTBA XUMHYECKOTO U
OMOXMMHYECKOTO ChIPhS U
MPOJYKTOB, TOTYyYEHHBIX
Ha UX OCHOBE

[IK-3.1.  VYuyactByer B | 3HarTh: TEOPETUYECKYIO 0a3y,

NPOBEICHUHT HAYYHBIX | YCTPOHCTBO M OOJIACTH TPUMEHEHUS

UCCIICIOBaHUM B 00JIACTH | COBPEMEHHBIX AHATTUTUYECKUX

XUMHA W TEXHOJIOTHH | MprOOpPOB;

OCHOBHOI'O OPraHMYECKOro | YMeTh: pa3padaThiBaTh CTPATETHUIO U

u HE(QTEXUMHYECKOTO | TAKTHKY MPOBEICHUS IKCICPUMEHTOB

CHHTE3a C MCIIOJb30BAaHUEM | U MCIIBLITAHHIA,

COBPEMEHHOTO Brnanets: COBPEMEHHBIMU

71a00paTOPHOro KOMITBIOTEPHBIMH TEXHOJIOTUSIMU

00opymoBaHus 00paboTKU  pe3ylabTaTOB  HAy4YHBIX
HCCJIEIOBAHUN.

I1K-3.2. ITpumensier | 3HaTh: TEOPETUYECKYIO 6a3y,

QITOPUTM  TNPAKTHYECKUX | YCTPOHCTBO W 00JACTH NMPUMEHEHUS

JeMCcTBU MU MPOBEIEHUH | COBPEMEHHBIX AHATTUTUYECKUX

HKCIIEPUMEHTOB U | 1pubOpoB;

UCIIBITAHUKM B 00macTu | YMerh: pa3pabaThiBaTh CTPATETHIO H

XMMHU W TEXHOJOIHMH | TAKTHKY MPOBEIEHHS YKCIIEPUMEHTOB

OCHOBHOTO OpPTaHMYECKOTO | U MCIILITAHUIA;

U HEPTEXMMHUYECKOTO

CHHTE3a C [pPUMEHEHHEM Bnaners: COBPEMEHHBIMHU

(DH3HKO-XUMHUECKHX KOMITbIOTEPHBIMH TEXHOJIOTHUSIMU

METOJIOB HCCIIEIOBAHHS 00pabOTKH pe3y/lbTaTOB HAyYHBIX
UCCIIeIOBaHUH.

[1K-3.3. Mcmonb3yer 3HaTh: TEOPETHUECKYIO 0azy,

TEOpEeTUYECKHUEe 3HAHUS U YCTPOMCTBO U 0O0JIACTH NPUMEHEHUS

IKCTIEpUMEHTAIbHBIC COBPEMEHHBIX AQHATTUTHYECKUX

HaBBIKU IS puOOopoB;

CaMOCTOSITEITEHOTO

TUTAHUPOBAHUS U
MIPOBEJICHUS SKCTICPUMEHTA
B 0071aCTH XUMUH U
TEXHOJIOTHH OCHOBHOTO
OpPTaHUYECKOTo U
He(TEXUMHUYECKOTO
CUHTE3a, aHaTn3a U
ohopMIIEHHUS TTOTYyYEHHBIX
pe3yIbTaToB

YMeTh: pa3pabareiBaTh CTpATETUIO U
TAKTUKY MPOBEJICHUS IKCIEPUMEHTOB
U UCTIBITaHUM;

Brnanets: COBPEMEHHBIMHU
KOMITBIOTEPHBIMH TEXHOJIOTUSIMH
00pabOTKM pe3yabTaToB HAayYHBIX
HCCIIeJOBAHUN.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMbl TEKYLLEro

N KOHTPOJIst
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp banabl | UuTepakTuB, 4. (HaMMeHOBaHHe
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
Paznen 1. Ipl MeTtop1 06pabOTKH PE3yIbTATOB 1 2 - - Otuér no
XemMoMeTpurKa aHanmu3a. MeTrposiornyeckue PAaKTHIECKOMY
XapaKTePUCTHKU PE3yJIbTAaTOB. BaHITHIO
Cpl [IpopaboTka TeM pa3aena, MoAroToBKa 1 10
K IPAKTUYECKOMY 3aHSTHIO U
HK3aMEHY
Paznen 2. Jlex Kaccudukamnus CrieKTpoCKOIUYECKUX 1 2 - -
CHeKTpOCKOITNYECKHE MeTo0B. OCHOBHBIE TTOHSTHS.
METO/bI aHAIN3a VIcTOYHUKH U3TydEHUs.
AOcopOLMoOHHAas ¥ SMUCCUOHHAS
Cp2 IIpopaboTka JIeKLIMOHHOTO MaTepuarna, 1 20 - -
TEM paszena, MoJIroToBKa K
nabopaTopHOil paboTe, KOHTPOJIBHOM
paboTe, FK3aMeHy
Ip 2 @DOTOJIFOMUHECLIEHIHUS. 1 2 - - Otuér no
[TpuHIMnMagbHAs CXeMa yCTpoicTBa PAaKTUYECKOMY
criektpomeTpoB. ObmacTu BaHSTHIO
PUMEHEHHUS.
Jla61 DOTOMETPUIECKOE OTIPEICTICHIE 1 4 - - Otyet mo
JKeJe3a B TEXHUYECKON CEpHOU mabopaTopHOit
KHCIJIOTE pabote
ITp3 Meroas! ONTHYECKON MOJIEKYIISPHON 1 2 - - Otuér no
CIIEKTPOCKONHH. Y D-CEKTPOCKOHA. [MPAKTUYECKOMY
Pemenue 3anau. 3aHATUIO




®opMbl TEKYLLEro

. KOHTPOJISt
Mopnyas (pa3nein) BUHII HaHMeHOBamfe TEM AT Cemectp Obnem, bannbl | UuTepakTuB, 4. (HaMMeHOBaHHe
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacTBa)
Jlex2 HK-cnexktpockonus. TeopeTuueckue 1 2 - -
OCHOBBI MeTo1a. [IpuHIHMITHANTEHAS
ONTUYECKas cxema rnpuoopa.
@YHKIMOHAIBHBIA aHATIN3 —
UJACHTU(UKAIMS BELIECTBA.
[Tp4 Pemenue 3anay no teme MK- 1 2 - - Otuér no
CHEKTPOCKOIUS [IPaKTUYECKOMY
3aHSATHIO
Ip5 Macc-crnekTpomMeTpusi. 1 2 - - Otuér no
[TpuHIMnMagbHAs cXeMa yCTpoicTBa PaKTUYECKOMY
npubopa. CriocoObl HOHU3ALNH BaHATHIO
MoJekya. O61acTi MpUMEHEeHHUS.
[Tp6-7 Pemenue 3aia4 no metoay macc- 1 4 - - Otuér no
CHEKTPOMETPUHU PaKTUYECKOMY
3aHSATHIO
[Tp8-9 SAMP cnexrpockonusi. OCHOBHBIE 1 4 - - Otuér no
noHsATus. Perenne 3amaq MPaKTHIECKOMY

BaHATHUIO




®opMbl TEKYLLEro

TeM pazjienia, MOAr0TOBKa K
nabopaTopHO# paboTe, IK3aMEeHY

. KOHTPOJISt
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp bannbl | UuTepakTuB, 4. (HaMMeHOBaHHe
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacTBa)
IIp10 KontposnbHast pabora no Teme 1 2 - - KonrponbHas
«CIeKTpOCKOITMYECKUE METOIBI pabota
aHaIn3a»
Paznen 3. Jlex3 I"azoBast xpomaTtorpadus 1 2 - -
XpomaTorpaguueckue, BeicokoadekTrBHas xuaKOCTHAS
METO/bI aHATU3A. xpomatorpadus. O6mactu
IPUMEHEHHUS
Cp3 [IpopaboTka JEKIMOHHOTO MaTepHaa, 1 15 - -
TEM paszienia, MoJIr0TOBKa K
nmabopaTopHO# paboTe, IK3aMEeHY
IIpl1 Pemenue 3anay no teme 1 2 - - Otuér no
«XpoMmaTorpapuueckue MeTO Ibl PaKTUYECKOMY
aHaJIN3a» 3aHSATHIO
IIpl2 XpomaTo-Macc-CleKTPOMETPHUSL. 1 2 - - Otuér no
Coueranne xpomatorpaduu u MPaKTHIECKOMY
CHEKTPOCKOITHUH. 3aHSATHIO
Paznen 4. Jlex4 DNEKTPOXUMHYECKHE METOIBI 1 2 - -
DNEKTPOXUMHUYECKHE ananuza. Knaccudpukanusa. Obnactu
METObI aHAIH3A. IPUMEHEHUS
Cp4 [TpopaboTka JEKIIMOHHOTO MaTepHaa, 1 15 - -




®opMbl TEKYLLEro

. KOHTPOJISt
Mopyas (pa3aen) BUHII HaHMeHOBamfe TEM 3aHsTHH Cemectp Obnem, banasl | UHTEepakTUB, 4. (HaMMeHOBaHUe
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI'0
cpeacTBa)
IIp13 [Torenmmomerpus. IlpuHnunuanbHas 1 2 - - Otuér o
CXeMa MMOTEHIIMOMETPOB. PAaKTUIECKOMY
Bonbsramnepomerpus. Ob6nactu 3aHATUIO
NPUMEHECHUS.
J1a62 [ToTeHnmomeTpruecKkoe TUTPOBAHUE. 1 4 - - Otyer no
OnpeneneHue altOMUHUSL nmabopaTtopHoOi
pabote
IIp14 Kynonomerpusi. 1 2 - - Otuér no
DIEeKTPOTrpaBUMETPHSI. MPaKTHIECKOMY
3aHATHUIO
IIpl5 DNEKTPOXUMHUYECKHUE CEHCOPBI, UX 1 2 - - Otuér no
NPUMEHEHHE B aHATUTUIECKOM MPaKTHIECKOMY
KOHTpOJIe KauecTBa 00BEKTOB 3aHATHUIO
IIpl6 ABTOMAaTH3a1Ms aHAIN3A. 1 2 - - Otuér no
ABTOMAaTH3UPOBAHHbII KOHTPOJIb PaKTUYECKOMY
MIPOU3BOJICTBEHHBIX IIPOIIECCOB 3aHSATHIO
KonTposns 1 35,65 - - Bonpocsr k
PK3aMeHy
ITA [IpomexyTouHas aTTecTalus 1 0,35 - - OK3amMeH
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 OOYYCHHUs, Ha MPAKTUYCCKHX M JaOOpaTOPHBIX 3aHSATHIX — HATJISIHBIC, CIIOBECHBIC U
MPAKTUIECKHE METOIBI.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

Pa3nen 1
XeMoMeTpHKAa

TemMbl  NpaKTH4YeCKOro  3aAHATHS: OcHOBBI ~ MaTeMaTHUYeCKOW  CTATUCTHKHU.
Mertponoruueckue ocHOBbI. [IpuMeHeHHe CTaTUCTHKU B TPo000TOOpEe U 00paboTKe MOIyYEeHHBIX
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 PE3yIbTaTOB XMMUYECKOTO aHAIH3a

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,
MOHOTpadUsIMHU, FMEKTPOHHBIMU PECYPCAaMU, CTATHSIMU B BEIYIIUX XUMHUYECKUX JKypHaNax),
JEKLUUSMHU IIpenoaaBarenei

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

e OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. Kak uckmouarorcs rpyOble MOrpeHocTH (IpoMaxu)?

2. Yro Takoe JOCTOBEPHOCTb, IPAaBUIIBHOCTh U CXOJUMOCTb PE3YJIbTAaTOB?

3. Kak m s gero paccuntsiBaroT Kpurepuit CTeroneHra?

4. Kak paccuuTarh MOTPEMIHOCTh U3MEPEHUS?

5. YTto Takoe JOBEpUTEIbHBIN UHTEPBAI?

6. Kak paccuntare HEOOXOJMMOE YHCIO TNapajyIeNIbHBIX H3MEPEHHUH Ui TOJy4YEeHUs
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 ONTUYECKNE METO/IBI.

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

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

N3y4yuB 1aHHBbIl MOAYJIb CTYAEHT JA0JLKeH: c(hOPMHUPOBATH OCHOBHBIE IIPe/ICTaBICHUS 00
ONTHUYECKUX METOJIaX aHAJIN3a, UX BO3MOXKHOCTSIX, OTPAHUYCHUSIX U 00JACTSIX MPUMEHECHHUS.

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

YMeTh: OLIEHWBATh BO3MOXKHOCTH KaXKJIOTO METOa, BBIOMPATh MOIXOJSMIIMNA IO 3aJady
METO/1 UCCIIEA0OBaHUS

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

MeTtoauyecKue peKOMeHAAINH 110 U3YYEHUIO TeMBbI !

IIpu ocBoeHMM T€MbI HEOOXOAUMO:

e (O3HaKOMHUTBCSI C HMEIOIIMMUCA  JIUTEPATYpPHBIMH  HUCTOUYHHUKAMH  (ydeOHUKaMH,
MOHOTpadUsIMHU, HNEKTPOHHBIMU PECYpPCaMU, CTATHSIMH B BEIYIIUX XUMUYECKUX JKypHANax),
JEKIMAMU IIpenoaaBaTeen

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

OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI:
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 ?
Ontuyeckas cxema criekrpoMeTpa. Y @- u BuanMble 001aCTH CIIEKTPA.
3anuiuuTe OCHOBHOW 3aKOH CBeTomoriomeHus. Ha3zoBuTe orpaHudeHuss U yCIOBHS
IpUMEHUMOCTH 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: 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 TEHJCHUUSAX PA3BUTHS.
3HaTh:
— TEOpETUYECKUE OCHOBBI ra30BON Xpomarorpaduu, OCHOBHbIE METO/Ibl KAYECTBEHHOTO U
KOJINYECTBEHHOT'O XpOMaTOIrpauecKoro aHaIu3a;
— anmapaTypHoe opopMIIEHHE ra3oxpomarorpaduueckoro npouecca



YMeTh:

— OMpenensITh OCHOBHBIC XapaKTEPUCTHKN XpoMaTorpaduuecKkoro mporecca u3
XpoMaTorpaMMbl;, HHTEPIPETUPOBATH IKCIIEPUMEHTAIBHBIC PE3YIIbTAThI

— Toa0upaTh ONTHUMAJIBHBIC YCIIOBHUS MPOBEACHUS XpOMaTOTrpaduuecKoro pasaeieHus

Baagern:

— METOJIMKaMU MOMCKA MOAXOAIIETO BapuaHTa Pa3eICHHs BEIIECTB; CIIOCO0aMH OIEHKH
MOTPEITHOCTH (PU3UKO-XUMUIECKOTO IKCIIEPHUMEHTA

— HaBBIKaMH pabOTHI HA COBPEMEHHOM XpoMaTorpaguaeckomM o00pya0BaHUH.

MeToauyeckue peKOMeHIAIHHU 110 H3YYEHUIO TeMbI

ITpu ocBOeHMM TeMbI HEOOXOUMO:

* O3HaKOMHTBHCS C UMEIOIIMMUCS JINTEPATYPHBIMH UCTOYHUKAMHU (Y4eOHUKAMH,
MOHOTrpadusIMH, JEKTPOHHBIMU PECYpCaMHU, CTaThsIMU B BEIYLIMX XUMUYECKUX KypHAJax),
JEKIMAMU IIpenogaBaTeen

* CpopmupoBaTh NOHUMAHUE (PU3UKO-XUMUYECKUX MPOLIECCOB YAEPKUBAHUS COPOATOB
Pa3IMYHOTO CTPOCHUSI Ha PA3IMYHBIX IO MPHPOJIE HETTOABUKHBIX (hazax

* OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. JaiiTe onpenenenue xpomarorpadpumu.

2. Kakue ocoO0eHHOCTH XpoMaTorpaduu NO3BOJISIIOT JOCTHYB JIYUIIErO pa3/IeleHus BeIEeCTB ¢
OJIN3KUMU CBOMCTBAMU IO CPABHEHUIO C IPYTMMH METO/IaMU Pa3/ieIeHUsI.

3. Ilepeunciute criocoObl MOIydYeHUs: XpoMarorpaMmM. YTo Ucronb3yeTcs B KadyecTBe
AIIIOEHTOB B KaXJ0M U3 CII0OCOO0B?

4. Kak MO’XHO OCYIIECTBIIATh UACHTU(PHUKALMIO ONPEIEISIEMbIX COeAMHEHUI B CMECH TToCIIe
UX XpOMaTorpaduyeckoro pasaencHus?

5. Uto Takoe UHJEKCHI yaepxkuBaHusa? Kakue cucTeMbl MHIEKCOB yAE€PKUBAHUS UCIIOIb3YIOT
B Xpomarorpaduu (IpeuMyIecTBEHHO B ra30Boii)?

6. Ilepeunciute crocoObl KOJMUECTBEHHOT0 aHaIn3a B XpoMaTorpapun. CpaBHUTE X
MEXIy COOOI.

7. CpaBHHUTE J1Ba pexXUMa pa3JIeIeHUs B ra30BOi XpoMaTorpaguu — M30TEpMUUYECKUN 1
IPOrpaMMHUPOBAHNE TEMIIEPATYPHI.

8. Ilepeuncnute AeTEKTOPHI B Ta30BOi Xxpomarorpaduu.

9. Ilepeuncimte 0OCOOCHHOCTH U MPEUMYILIECTBA BEICOKOd(PPEKTHUBHO KUIKOCTHON
xpomarorpapuu (BOXX).

10. Kakue BapuaHTBI METOJIa HCIIOJIB3YIOT B aHAIMTHYECKOW MPAKTHUKE?

11. Kakue copOenTs! ucnonb3ytoT B BOXKX? Kakum TpeGoBaHUsAM OHM JJOJKHBI OTBEYATh?

12. Tlouemy Hanboee nomyspabie copoenTsl B BOXKX — cunukarens 1, 0coO€HHO,

Mo uHUIMpoBaHHbIe cuauKareian? Kak mpoBoasaT MoAn(UKALUIO CUITUKArems?

13. Yem ompenensercs IIONPYIONIas CIOCOOHOCTh TOIBIYKHOM (Da3hl B )KHIKOCTHOM
xpomarorpadun?

14. Kak moa0uparoT COCTaB MOABMKHOM (ha3bl B )KUIKOCTHOM XpomaTorpadpun’?

Pa3nen 4
DJIeKTPOXMMHUYECKHEe MEeTOIbl AHAJIN3a

Tembl JIEKIIMOHHBIX 3aHATHH: DJIEKTPOXUMHUYECKHE METOAbl aHanu3a. KoHaykromeTpus.
[ToTenmmomeTpraecKuit METO/I aHajansa. Kynonomerpuueckmii METOJ, aHajan3a.
BonpramnepomeTprueckuii METO/1 aHAIM3a.

Tembl Ja00paTopHbIX 3aHATHI: OnNpeneieHue COJACpPX aHUS BEIIECTBA METOIO0M
MOTEHIIUOMETPUUECKOTO TUTPOBAHUS.

TeMbl NpakTHYEeCKUX 3aHATHH: PelieHue 3amad mo teme «DJIEKTPOXHUMUYECKHE METOIbI
aHaJIn3a»



N3yunB AaHHBIH MOAYJIb CTYJEHT A0JIKEH: chOPMUPOBATH OCHOBHBIE MPEICTABICHHS 00
UEKTPOXMMHUYECKUX METO/NAX aHajM3a, WX BO3MOXKHOCTSAX, OrPaHHYEHUSIX M 00JacTsIxX
IMPUMCHCHUA.

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

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

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

MeToauuyecKue PEKOMCHIAMHU 1O U3YYCHUIO TEMbI.

ITpu ocBoeHMU TeMbI HEOOXOMMO:

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

e CdopmupoBaTh MOHMMaHHE OCHOBHBIX  METPOJIOTUYECKHX  XApPAaKTEPUCTHK, HUX
BO3MO>XHOCTEHM U METOJIMK pacuera.

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 MeTO/1a aMIIepOMETpUU?



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 VYK-1, OIIK-2, TIK-1, TIK-2, TTIK-3 Bormpocsr k 3x3ameny 1-37

OTueTsl N0 J1abOpaTopHBIM padoTam 1, 2

OT4eThl 110 NIPAKTUYECKUM 3aHATHsIM 1-16
KonTtponbHas pabora

Mpomyckanue (%)

7.2. TunoBble 3a1aHUs1 UJIM HHbIE MAaTePHAJIbl, HeOOX0AMMBbIE 1JIs1 TEKYIIero KOHTPOJIsI

7.2.1. KoHTpoJbHasi padoTa
(HauMeHOBaHUe OYEHOUHO20 CPedCmea)

Bapuanr 1.

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




1¢.46

33.87

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

Abundance 4

9000
8000
7000
6000
5000
4000 57
3000 15 229 39
2000
1000

58

85
100

k]
=

|18 il mnin il 67 72 81 93 SB‘

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 «OTJIMYHOY, €CIIU BEPHO PEIIEHBI BCE TPU 3a/1a4Hl, «XOPOLIO» CTaBUTCS
3a JIB€ PELICHHBIE 3aJjauy, «yJOBICTBOPUTEIBHO» 3a O1HY. Eciii He pellieHa HU oJiHa U3 TPpeX 3a1ad
- «HE yJOBJIETBOPUTEIHHO

7.2.2. KOMILIEKT OTYETOB 110 JIA00PATOPHLIM PadoTamM

JlabopaTopnass padora: doTroMerpHYecKoe OIpeneeHHe jKejle3a B TeXHHMYECKOH cepHOi
KHCJIOTe

Llens paboTHI: BHIOpATh PAIMOHAIBHBIA METOJ BBIOJHEHHS 3a/la4d C IMOMOIIBIO CTaHIAPTHOTO
Habopa 1ab0paTOPHOTO OCHAIICHHUS

Memoouka nposedenus
1. [IpenBapuTenbHO MPOBECTU HEOOXOIUMBIE PACUEThI I MPOBEICHUS aHAIIK3A.
2. Kpartko onucartb X011 pabOThI M BBIIIOJIHSEMBIE OIIEpaIUU.
3. Pe3ynbTarhl SKCIEpUMEHTANILHOM YaCcTH peKOMEeHAyeTcsl 0OPMUTH B BUJE TAOIHIIbI.
4. TToctpouTh HEOOXOIUMBIE TPADUKH.
5. IlpuMEHUTh XEMOMETPUKY.
6. [TognucaTe mOJIy4eHHBIC PE3YJIBTATHI y MPETOaBaTesl.
7.0popMHUTH OTYET.

JlaboparopHasi padora: [loreHunomerpuyeckoe TuTpoBanue. OnpeaeneHne aTOMHUHASA

Llens paboOTHI: BHIOpATh PAIMOHAIBHBIM METOJ BBIMOJHEHHS 3a/la4d C MOMOIIBID CTaHIAPTHOTO
Habopa 1ab0paTOPHOTO OCHAIIECHHS

Memoouxa nposedenus
1. IIpenBapuTenbHO MPOBECTH HEOOXOAMMBIE PACUETHI [T IPOBEICHUS aHAIM3a.
2. Kpatko onucaTh X0/ paOOThI ¥ BBIIIOJIHSIEMbIE ONIEPALINH.
3. Pe3yabTaThl 5KCIEPUMEHTAIBHON YaCTH PEKOMEHIyeTCsl O(QOPMUTH B BUJIE TAOIHUIIBI.
4. TToctpouTh HEOOXOIUMBIE TPADUKH.
5. IIpuMEHHUTH XEMOMETPUKY.
6. [TonnmucaTh NoIy4YeHHbIE PE3YNbTAThl Y IPENOAaBaTes.
7.0hopMUTB OTUET.

TpeGoBanns k 0popMIICHHIO OTYETA:

1. Kaxnas paboTta opopmiiseTcst Ha OTACTbHBIX JHcTax (popmar A4), TODKHA COAEPHKATh

TUTYJIBHBINA JIUCT C YKa3aHUEM Ha3BaHUS TEMBI JJa0OpaTopHOU paboThl, HOMepa rpymmbl, PO

crynenTta u @HO nposepsiroiero npenogaBaTes.

[Ton hopmynamu qomKHA OBITH IPHUBEIEHA paclIMppoBKa OyKBEHHBIX 0003HAYEHUH.

VY 4ncieHHbIX 3HAYCHUH (PU3UUECKUX BEITMUUH JTOJDKHBI ObITh YKa3aHbl €IMHUIIBI U3MEPEHU.

4. TlomyuyeHHbIE IKCIIEPUMEHTAIbHbIE BEJIMYUHBI JJOJDKHBI ObITh YKa3aHbl C HHTEPBAIOM
MOTPEIIHOCTH ¥ OTHOCHUTENbHAs NOrpeIHOCTh (%).

5. BbBIBOABI AOKHBI OTPa)KaTh BHIMOIHEHNUE 33]1a4, TOCTABIEHHBIX JJISl JOCTHXKEHHUS LIEH.

wn

Kpurepun ouenku:

- OLEHKa «OTJIMYHO» BBICTABIISETCS CTYIEHTY, €cld JlaboparopHas paboTa BBIIOJIHEHA,
NOJIy4EeHHbIE Pe3ybTaThl 00pabOTaHbl MaTEeMaTHYECKH, [TOCTPOEHA KpHUBas TUTPOBAHUSA U JAHBI
OTBETHI HA TEOPETUYECKUE BOIIPOCHI;



- OIEHKAa «XOpOUIO» BBICTABJIAETCS CTYACHTY, €ciau JiaboparopHas paboTa BBINOJIHEHA,
IOJIy4EeHHbIE pe3yJbTaThl 00paboTaHbl MaTEMAaTUYECKH, IOCTPOEHA KpUBasi TATPOBAHUS U HE JaHbI
OTBETHI HA TEOPETUYECKHUE BOIIPOCHI B IIOJIHOM O0BEME;

- OLEHKa «yJOBJIETBOPUTEIbHO» BBICTABISIETCS CTYAEHTY, €cliu JlaboparopHas paboTa
BBINIOJIHEHA, TIOJYYEHHBIE pe3yJabTaThl 00pabdOTaHbl MAaTEMAaTUYECKH, HE TIOCTPOCHA KpHUBas
TUTPOBAHUA U HE JAHbI OTBETHI HA TEOPETHUECKUE BOIIPOCHI B IOJIHOM 00BEME;

- OLEHKA «HEYJOBJIETBOPHUTEIHHO» BBICTABISACTCA CTYIAEHTY, €CIH JiaboparopHas pabora He
BBINOJIHEHA.

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

Bapmuanr 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
coaepxxkanue xjopunaa 72,10 % u crannaptasie oTkioneHus: 0,40 %, onpenenuts AOBEPUTEIbHbBIN
WHTEpBal (JOBEpUTEIbHBIC TPAHUIIBI), B KOTOPOM MOTYT HAXOJIUTHCS PE3yJIbTaThl OTIEIBHOTO
ompeneieHuss TpH J0BepHUTeNbHONW BeposTHocth P = 0,95. (YkaszaHus: NpUMEHUTh KPHUTEPU
CrthrofieHTa I MaJIbIX BEIOOPOK)

3amanue 3. Paccunraiite  aOCOJIOTHYIO ¥  OTHOCHTEIBHYIO  CHCTEMAaTHYECKYIO
norpenrHocTh npu npuroroienuu 250,0 mi 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 Koau4ecTBa CBUHIIA M BUCMYTa B CMECH (MKT), €Clid OOIIHUi 00bEM HCCIEAYyeMOTO
pactBopa coctaBisier 50 Mi, a 3HAYEHHUS MOJSIPHBIX KOX(QQPHUIMEHTOB TOIJIOMICHUS KOM-
IUIEKCOHATOB paBHBIL: 111 Pb — € 240 = 8,9-10 3 , €365 = 900; s Bi — € 2490 =2,8-10 3 365 = 9,9-10 3
3amanue 2. OOpazen cramu coaepxut okoso 0,5 % xpemuus. Kakyro HaBecky crainu
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 MonspHbIi koddunpeHT mornomieHus komruiekca meau (I1), ecnn
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 maccoii 0,3578 r pacTBOpWIN M Yepe3 MOJIYYEHHBIN pacTBOp B
tedenue 10,0 MunyT mponyckanu Tok cuioir 0,10 A, B pe3ynbraTe yero Ha KaToje MOJHOCTBIO
BeIJIeIMIack Meab. Ompenenute maccoByilo noit0 (%) Meau B CIUIaBe, €CIM BBIXOJ MO TOKY
cocrasisn 90%.



3amanue 2. Bpruuciute KOHIEHTPAIMIO MOHOB cepedpa B pacTBOpE, €CIIM MOTEHIHAT
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 skBUBajgeHTHOCTH. B kadecTBe
3JIEKTPOJIa CPABHEHMS HCIOJB3YeTCs |H. KaJlOMENbHBIM SJEKTPOJ, TeMmrepaTrypa 20°C. Yuects
paz0aBiieHHEe pacTBOpA.

Tema: «Xpomartorpagus»

Bapmuanr 1

3ananue 1. Ompenenute maccoByio nomo (%) MeraHa M 3TaHa B ra3oBOMl CMeCH, €cid
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 ¢ TpUMEHEHHEeM OSTWiIOeH30Ja B KauecTBe
BHyYTpeHHero cra"aapra B konuuectBe 1.2500r. Ompenenure wmaccoByro jgoio (%)
HEIPOPEarupoBaBIIETO TOIYO0JIa MO CIAEAYIOIINM JTaHHBIM:

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

3amanue 3. PaccumraiiTe BpeMs yACpKHBAHHS W YACPKHBACMbI OOBEM KOMIIOHEHTA,
NMIOUpYIoLIerocs U3 KOoJIOHKH, uMerouieid 200 TeopeTH4ecKux TapesioK, IpU CKOPOCTH JIBUKEHUS
JIarpaMMHOU JIeHTHI 720 MM/4, €ClY MOJIYIIUPUHA XPOMATOTrpa(hUIecKoro 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 POMEKYTOYHOM aTTecTallun

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 KA4€CTBEHHOTO M KOJMYECTBEHHOTO COCTaBa HM3y4aeMOro
00BEKTa B AMHUCCHOHHOW CIIEKTPOCKOIHUHU.

5. | HazoBute 00nacTu NMpUMEHEHHs] SMUCCUOHHOM CIEKTPOCKONUU U TOSICHUTE METOJI0JIOTHIO
YCTaHOBJICHHS KAU€CTBEHHOTO COCTaBa CIlaBa (METAJUTypru4eckoe MPOr3BOJICTBO).

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

7. | YHUBepcalbHBII 3aKOH CBETOMOIJIOMICHHS. 3aBUCUMOCTD ONTUYECKOW IIIOTHOCTH OT JJIMHBI
BOJIHBI u3iydeHus. [losicHuTe, 4YTO O3HA4YaeT  TOHSATHE AaJJUTUBHOCTH ONTHYECKOM
IJIOTHOCTHU pacTBopa’?

8. | ®akrTophl, BIUSIONIME HA BEIMYMHY ONTHYECKOW IUIOTHOCTH PacTBOpPA HCCIETYEMOTO
oObekTa. [IpruunHbBl 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 - cnekrpockomnusi. Teoperudyeckue OCHOBBI M obOnactu mnpuMmeHeHus. [IpuBeaute
MIpUMEPHI YCTAHOBJIEHUS CTPYKTYPHI BEIIeCTBa (PE3yJIbTaThl BBHITTOJHEHHBIX MPAKTHYECKUX
3a/1aHuit).

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

14. | CencopHblif aHaIM3 HA OCHOBE ONTHYECKUX JaT4iKoB. O01acTH MPUMEHEHHUS.

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 MOHOCEJIEKTUBHOMN
MOTEHIIMOMETPUH B KOJUYECTBEHHOM aHanm3e. OxapakTepu3yiTe 3aBHCHMOCTh BEIUYHUHBI
AQHAJMTUYECKOTO CUTHAJIA OT COJEP>KAHMSI ONPEJEISIEMOr0 KOMIIOHEHTA B PACTBOPE.

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

19. | KoHAyKTOMETPUYECKHI aHATTN3, TCOPETHICCKHE OCHOBEI. [IpsiMast KOHTYKTOMETPHS — METOJ]
YCTaHOBJICHUS] KadecTBa MPOAYKLHMH, MATEpPUATIOB M KOJUYECTBEHHOTO HX COJEPKAHMS.
KoHykTOMEeTpHUeCcKOe TUHTPOBAHHUE.

20. | Bomprammepometpusi, nonsporpaduss — MOIMGYHKIUOHATIBHBIE KW MHOTOJJICMECHTHBIC




Ne

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

21. | DnexTpoxuMuUeckue ceHcopsl. [IpuMeHeHne B KOHTPOJIe KauecTBa 00BEKTOB OKPYIKAIOIICH
cpeapbl.

22. | Xpomatorpadus. Teopernueckre OCHOBBI Xpomarorpaduueckoro ananuza. Kinaccupukanms
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 — coBpemMeHHBIN MeTO/a aHanu3a. TeopeTHYeCKue OCHOBBI, 00JACTH NMPUMEHEHUS B
Ka4eCTBEHHOM M KOJIMYECTBEHHOM aHAIIU3E.

26. | Macc - cnektpoMerpus. TeopeTHyeckHMe 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 HHTEpBA COJCPXKAHUSA OIPENENIIeMOro KOMIIOHEHTa, OTHOCUTENbHas
omuoKa.

31. | 'eHepasibHasi COBOKYIIHOCTh pe3yJIbTaTOB aHaiu3a. PacmpeneneHue pe3ysiabTaToOB aHAIN3A,
JIOBEPHUTEIIbHASL BEPOSITHOCTD, CTETIEHb CBOOO/IBI.

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

JloBepuUTEeNbHBI WHTEpBAJ 3HAYEHUS OINpeneIsieMOr KOHIEeHTpanun. OTHOCUTEIbHAS
olMOKa pe3ynbTaTOB aHAJIN3A.

33. | Ouenka BOCIIPOM3BOAMMOCTH | MPABIILHOCTH PE3yIbTaToOB m3MepeHuid. Kpurepuii @umepa
— KpUTEpUH CXOJICTBA PE3yIbTATOB JIBYX (TpeX) cepuil pe3ysibTaToB.

34. | Pacuer nmHeliHOro rpaayupoBodHoro rpaduka y=bX. CocraBieHue 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

MIPElyCMOTPEHHbIE  MPOrpamMMOi




Cemectp

dopma
NMPoOBeIeHUs
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

nporpaMmoii oOydeHus: yueOHbIe
3a7aHus BBIIOJHEHBI, HEKOTOPHIC
BUIBl 33JaHUN  BBINIOJHEHBI 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
PEIyCMOTPEHHBIX  MPOrPAMMOI
oOy4yeHus:  y4eOHBIX  3aJaHUM
BBITIOJTHEHO,  HEKOTOphIE W3
BBITTOJTHEHHBIX 3aJJaHUH,
BO3MOJKHO, COJIEpKaT OMIMOKH

«HCYHOOBJICTBOPUTCIIBHO»

TeopeTnueckoe coleprKaHue
Kypca HE OCBOEHO, HEOOXOIUMBbIE
MPAKTUYECKUE HABBIKH PaOOTHI HE
c(OpMHUPOBaHbI,  BBHITIOJTHCHHBIE
yueOHble  3aJaHusi  coaepKar
rpyobie OIIHUOKH,
JIOTIOJTHUTETbHAS
caMocCTosITelIbHasi ~ paboTra  Haj
MaTepuaioM Kypca He TPUBEIET K
CYIIECTBEHHOMY MTOBBIIICHUIO
Ka4ecTBa BBHITIOTHEHHS Y4EeOHBIX
3aJaHuN




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTeibHAA JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3aruiaBue (3aroJi0BOK) I'og n3panus onoamorexe /
n/n MeTOoHYeCKoe Mmocodue,
MPAKTHKYM, Ip.) HaumenoBanue
P > Ap- 9BC
1 | Bepuunun B. 1., BnacoBa | AnanuTuueckast Xumus y4EOHUK 2019 OBbC «Jlanb»
N.B., Hukudoposa 1.A.
2 Cyrsarun B. M., JlsnkoB | ®U3HKO-XUMHUYECKHE METOIbI VYyebHoe nocobue 2018 OBC «Jlanb»
A.A. HCCJICIOBAHUS MTOJIMMEPOB
3 [Teperonuas 0. B., | TlpaktTukym 1O aHATUTUYECKOW XHUMHUHU. | YUeOHOE mocoome 2017 3BC «IPRBook»
CokomnoBa C.A. DU3HKO-XMMHUUYECKHE METO/Ibl aHAJIN3a
4 | Cocr. Cynpauna T.H. AnanuTnueckast XuMus 1 (pU3HUKo- JIaGopaTopHbIii 2018 9BC «IPRB00OK»
XUMHUYECKHE METOJIbI aHATTN3a MIPAKTUKYM
5 l'aneeB A.A. u 1ip. AHamuTHUecKass XUMHUSA YueOHuK 2019 OBbC «JIaHb»
8.2. lonoHuTEIBHAS JIATEPATYPa
KoanuectBo B
Tun (yueOHuK, yueOHOe .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJIH 3arsiiaBue (3aroJi0BoK) TI'ox u3panus ondamorexe /
n/m MeToAnYecKoe mocooue,
HPAKTHKYM, IP.) HaumenoBanue
P > AP- 3BC
Kebenrsies A W, AHanuTuuyeckas XuMus. XuMUIeCKUe 9bC
1 | XKepnocex A.K. Tanyrs METOEL AHAH3A ' VYuyebHoe nmocobue 2014 "ZNANIUM.
ILE. A COM"
2 lexonguna T. B., DUBHKOXUMUUECKHE OCHOBBI M 00IIue
OnbxoBatoB E. A., MPUHIIMITBL  [TEPEPa0OTKH  PACTUTEIHHOTO YuyebGHOe mocobue 2017 OBC "Jlanp"

CrenoBoit A. B.

CBIPbS




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MEeTOAHYECKOEe Mocodue,
IpaKTHRYM, Ap.) HaumenoBanue
p y 9 p' 3BC
3 JlebyxoB B. U. Okapa A. DU3UKO-XUMHUYECKUE METO/IbI

., ITaBmrouenkona JI. I1.

HUCCICIOBaHUsA

YyeOHuk

2012

9BbC "Jlaup"




8.3. Ilepeuyennr mpodeccnoHANBHBIX 0a3 JAaHHBIX M MHGOPMAIMOHHBIX CIPABOYHBIX

CHUCTEM

byTtnepoBckue cooOmeHus [ DIeKTpOHHBIN pecypc]| : MHOTONIPEAMET. Hay4. )KypH. / OO0
«IHHOBAIIMOHHO-U3AATENIbCKU oM «BbyTiepoBckoe Hacieue»y. — DJIEKTPOH. KypHAIl. —
Kazanb : OOO «MHHOBaIMOHHO-U3/IaTeNIbCKUM 10M «byTiepoBckoe Hacaeaue»», 1999- .
Pexxum noctyna k xkypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuUMUS B UHTEpPECaX YCTOMYMBOIO pa3BUTHS [ DJIEKTPOHHBIM pecypc] : MeXIyHap. Hayd.
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. IlepeueHb NpOrpaMMHOro obecnevyeHus

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; JloroBop Ne 727
or 20.07.2016r., cpok neWcTBUS —
6eccpouHo

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS

06pa30BaTeJII)HOF0 npoumecca mo JTMCHUMIJIMHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!
N IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA
/Il | NMPAaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSTEILHOMN
padoThl 00y4yaoumxcs (HoMep ayAUTOPUN)

1 [YueOHnas aynutopus i npoBeaeHHs 3aHATHH | CTOMbI YUEHUYECKUE TPEXMECTHBIE
JIEKUMOHHOTO TUNA. YueOHasi ayAuTOpHsl s | MOHOOJIOKH, CTOJ  IpernojaBaTelIbCKH,
MIPOBE/ICHUS] 3aHATHM CEMHUHApCKOro THIIA. | CTYJ MpenojaBaTeNbCcKuid, Kadenpa, 1ocka
VYuebHas  ayauTopusi  JUIL  KypCOBOTO | MENOBas, HKpaH HABECHOH, MPOEKTOP.,
MPOEKTUPOBAHMS  (BBIMOJIHEHHUS] KYPCOBBIX | MPOIECCOP, MBIIIb KOMII., ITYJIbT.
pabot). YuebHas ayauTOpus i IPOBEICHHUS
IPYMIOBBIX u MHIUBUAYAJIbHBIX
KOHCYNIbTallMi. YueOHas ayauTtopus s
MIPOBEJICHUS 3aHITUN TEKYIIEro KOHTPOJS U
MPOMEKYTOUHOM aTTecTarmu. (A-125)

2 | JJaboparopusi «AHamuthuecko xumuu H | CTonbl Ja00paTOpHBIE OCTPOBHBIC, IOJIKH

(U3MKO-XMMHUYECKUX  METOJIOB  aHaiM3ay | Il TOCYAbl, CTOJIBI JabopaTopHbIE C



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/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

VueOHast  aymuTopusi Ul [POBEICHHS
nabopaTopHbIX pador. (A-207)

noikou akBamguctwusitop [3-10, Molika
HeprKaBerolas, neyb mydenbHas,
cymuiabHbI  mKkad Snol58/350, wmoiiku
naboparopHasi, mKa] BBITSDKHON, CTOJN
NUCHbMEHHBIA, TyMObl Ui TIOCYABl H
peakTHBOB, UeHTpudyra madopaTopHas
Onu-3, anamutudeckue Beckl BJIP-200,
Becsl nabopatopusie HCBI123, dotomerp
dboroanekrpuuecknii  KOK,  pH-metp-
nonomep pH-121, monomep Oxcnept001,
noHomep M-160M, koHIyKTOMETp AHHOH,
TaOypeTsl  ma0OpaTOpHBIE, XUMHYECKas
nocyja.

KommnbroTepnslit kimacc. YdeOHast ayauTOpHs
JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUTIA.
VYuebHas  aymauTopus NS TPOBEACHUS
3aHATUA CEMHUHApPCKOro THUMa. YueOHas
ayIUTOpHUsl UIS TIPOBEICHHS JIaOOPAaTOPHBIX
pabot. YuebHast ayauTopusi OIS KypCOBOTO
MPOEKTUPOBAHUS  (BBITIOJTHEHUSI KYPCOBBIX
pabot). YuebHas ayAuTOpUs Ui IPOBEICHUS
TPYIITOBBIX u WHIMBUTYaTbHBIX
KOHCYNIbTallMi. YueOHas ayautopus s
MIPOBE/ICHUS 3aHATHHA TEKYIIEro KOHTPOIS U
npomexyrounoii arrecrarmu (YJIK-205)

[TepenocHoi MPOEKTOP, CTOJIBI
KOMITBIOTEPHBIE, CTOT
MPENO0/IaBaTeIIbCKUH, CTYJIbs, J0cKa

ayquTOpHas (MapKepHasi), KOMIIBIOTEPHI C
BBIXOJIOM B ceTh IHTEpHET.

[Tomerienue ayis caMOCTOSITENIHHOM PaOOTHI.
(T"-401)

Cronsl YYEHUYECKHE, CTYJIbS
yuennueckue, IIK ¢ BbIXxogoM B ceTh
WNutepner.

[TomeriieHne Ui CaMOCTOSITETIBHOW pPabOThI
cryaentos (C-705)

Croubl Y4YEHHUYECKHUE, CTYJIIbs
yueHnuyeckue, I[IK ¢ BbBIXOJOM B CeETh
«HHTEepHETY.




