MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b51.0.05

(uHOexc OucyuniuHot)

PABOYASA TPOI'PAMMA JTUCHUIIJIMHBI

I/IHCTPYMCHTEU'IBHI)IG METOJABI UCCIICAOBAHNU B XHMHYECKOHU TEXHOJIOTHH

(Haumenosanue OUCYUNIUHbL)

110 HAIIPaBJICHUIO NMOATOTOBKH (CHEIUAIIBHOCTH)
18.04.01 Xumuueckas TEXHOIOTHS

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
Xumuueckas OMOTEXHOJIOTUS

dopma 00ydeHus: ouHast
I'on Habopa: 2022
O6mras TpynoemMkocTsb: 5 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam

Cemectp 2

dopMa KOHTPOJISL | DK3aMEH Hroro
Bun 3ansiTuit
Jlexuu 32 32
JlaboparopHsbie 16 16
[TpakTHueckue 16 16
PykoB0oJCTBO: KypcoBbie paboThl (poekTsi) / PI'P - -
IIpomexxyTouHas arrectaus 0,35 0,35
KonraktHas paboTa 64,35 64,35
CamocrosTenbHas pabora 80 80
KoHTpons 36,35 36,35
Hroro 180 180

OOKYMEHT NMOANMMCAH
ONEKTPOHHOW NOAMUCHIO

Ceptudukat: 014FF7890041AFC5824E0982EFBICO0A4F
Bnapeney: ByHeB Anekcanap CusicaToBuy
Oencteutenex: ¢ 02.11.2022 go 02.11.2023




Pabouyto mporpammy coctaBui(u):
Hupekrop Llentpa menununckoit xumun, bynes A.C.

(OondxcHocmy, yueHnoe 3eanue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Vv OtcyrcTBYyeT

Penensent

(OonarcHocmy, yuenoe 3eanue, cmenens, Pamunus U.0.)

Pabouas mporpamma qucuMInIMHbI coctaBieHa Ha ocHoBanuu ®I'OC BO u yue6HOrO miana
HAaIpaBJICHUS ITOATOTOBKY (CIEIUATBLHOCTH)
18.04.01 Xumuueckas TEXHOIOTHS

Cpok aeiicTBUSI IPOrpaMMbl NPaKTHKH 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu LleHTpa MEAMIIMHCKON XUMUH

(mpoTokon 3acemanust Ne 2 ot «27» aBrycra 2021 r.).



1. eab ocBOeHUST TUCHUILTAHBI

Lenp gucuuruvHel - (OPMUPOBAHME y MArMCTPAHTOB KOMIIETCHIMH M yriIyOJEHHBIX
3HaHUM B OOJIACTM COBPEMEHHBIX IPUOOPOB IO (PUMKO-XMMUYECKMM METOJaM HCCIIeOBaHUs
CTPYKTYpPBI Pa3JINYHBIX OPIraHUYECKUX COCIUHEHUM.

3azaya JUCLMIUIMHBI COCTOMT B OBJIQJACHMM MAaruCTPAHTaMU 3HAHUSAMH, I1O3BOJISIOLIMMU
OTIpeNeNATh CTPOCHUE OPTraHMYECKHX COCAMHEHHH W MPOBOAMTH PAacyeT HEKOTOPBIX MX (PHU3UKO-
XUMHUYECKHUX CBOMCTB Ha OCHOBAaHUY UHCTPYMEHTAJIbHBIX 3aMEPOB.

2. MecTto nucnumimnabl B crpykrype OIIOII BO

HI/ICHI/IHHI/IHa OTHOCHUTCS K 003aTeIbHON YacTH yqe6Horo IJ1aHa.
I[I/ICI_[I/IHJII/IHLI H IPAaKTUKH, HA OCBOCHUHU KOTOPBIX 6a31/1pyeTcs1 JaHHas JUCHUIIIINHA:

«XuMHuuecKas 6I/IOTeXHOJ'IOFI/I$I>),

IIPOJYKTOB TOHKOT'O OPraHUYECKOI'O0 CUHTE3a».

«I[OHOJ'IHI/ITCJ'IBHBIG IJaBbl XHMHUYECKOH TEXHOJIOTHH

I[I/ICIII/IHJII/IHLI W IPaKTUKH, IJI1 KOTOPbIX OCBOCHHUC I[aHHOfI JUCHUITIINHBI H€O6XOIII/IMO KakK
MMpEaAICCTBYIOIICEC: ((HpOI/ISBOI[CTBeHHaH IIpaKTHUKa (Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKaH pa60Ta) 3.

3. ILnanupyembie pe3yJbTaThl 00yYeHHUSs

®opmupyemMbie U

NHaukaTopbl JOCTHKEHUS

TEXHUYECKUX Pa3paboToK

KOHTpOJIHpYyeMble KOMITeTeHIHii I[lnannpyemble pe3ybTaThl
KOMIIETeHIH U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(K01 1 HAMMEHOBAHUE)
OIIK-1. Cnocob6en | OINK-1.1. ®opmynupyeT | 3HaTh: COBPEMEHHBIE TEOPETHUYECKHE
OpraHU30BBIBATH 3aa4n TUIS HOBBIX | U DKCIEPUMEHTaJbHBIE  METOJbI
CaMOCTOSITENIbHYIO U | UCCIIEIOBATEIbCKUX HAYYHBIX MCCIICIOBAHUMN
KOJUIEKTUBHYIO HAy4HO- | IPOEKTOB, HAXOJIUT MYTU UX | YMETH: BBIOpaTh aKTyaJlbHOE
HCCIIEIOBATENBCKYIO pEIIEHUsI C MCIIONBb30BAHUEM | HANPABJICHHUE UCCIICIOBAaHUI
paboty, pa3pabaTbiBaTh | COBPEMEHHBIX Brnagerts: crnocodamMM  pelIeHus
IJaHbl W TPOTPaMMBbI | TEOPETUUECKUX Y | [IOCTaBJIEHHBIX 3a1a4
MPOBEACHUS  HAYYHBIX | SKCIIEPUMEHTAIbHBIX
HCCIIEA0BAHUMN U | METOZOB Hay4HbIX
TEXHUYECKUX pa3pabOTOK | MCCIEAOBaHUN
OIIK-1.2. Pa3pabarbiBaeT | 3HaTh: IpaBuJia COCTaBJICHUS
3alaHusl Uil MCHOJIHUTENEH | MPOrpaMMbl  MPOBEJIEHUS HAyYHBIX
NP TPOBEICHUM HAYYHBIX | UCCIIEOBAaHUMN
HCCIIEIOBAHU I U | YMeTh: OpraHu30BaTh

CaMOCTOSTENIbHYI0O U KOJUIEKTHBHYIO
HAy4YHO-UCCIIEIOBATENbCKYIO pPaboTy

Bnagers: mnpaBunamMu  COCTaBJICHHSA
OTYETHON HAyYHOHN JOKYMEHTALIUU

OIIK-2. Crniocoben
UCIOJIb30BATh
COBpEMEHHBIE MPUOOPHI
u METOAMKH,
OpPraHnu30BLIBATH
IIPOBEJIEHUE
IKCIIEPUMEHTOB 171
UCTIBITAHUNA, TPOBOJIUTH
ux 00paboTKy u

OIIK-2.1.
peanusyer
COBPEMEHHBIX
TEOPETUIECKHIX u
BKCHepI/IMeHTaJ'IBHBIX
METOHAOB MCCIAEIOBAHUS A
pemieHust 3agad B 00OJacTu
XUMHYECKOH TEXHOJIOTUH

[TpakTruecku
MIPUMEHEHHUE

3HaTh: COBpPEMEHHbIE MPUOOPH U
METO/IbI IIPOBEACHUS Hay4YHBIX
9KCIIEPUMEHTOB,

YMmerb:  coOupare  abopaTopHbIe
YCTAHOBKH JIJISl TIPOBEICHUS HAYYHO-
HCCIIEI0BATEIBCKUX PaboOT

Bnaners: METOJIaMU
Hay4HbBIX YKCIIEPUMEHTOB

BEICHUA

OIIK-2.2. Cucremarusupyer

3HaTh: TCOPCTUICCKHUEC OCHOBBI




dopmupyeMbie U

NHaukaTopbl 10CTHKEHUS

KOHTPOJIHpYeMbIe . I[lnanupyemble pe3yJibTaThl
pPOTHpY KOMIeTeH Ui Py pesy
KOMIIeTeHIM U o0yueHust
(Koa 1 HAaMMEHOBaHUE)
(Ko 1 HAMMEHOBAaHUE)
aHaJM3UPOBATh UX | 1 aHaIM3UPYeT pPe3yJbTaThl | IPOBOJUMOrO KCIIEPHMEHTA
PE3YIbTATHI XUMHYECKUX YMeTh: CHCTEMaTH3UPOBATh u
9KCIICPUMEHTOB, aHAJM3UPOBATh pe3yIbTAThI
HaOIIOACHUN, U3MEPEHUH, a | SKCIIEPUMEHTOB  KaK CBOMX, TaK M
TaKXe pPEe3yJIbTaThl PacueToOB | APYTUX HUCCIIEAOBATEICH
CBOMCTB BEILIECTB u | Boagerp:  MerogamMu  00pabOTKH
MaTepHalioB pPe3yabTATOB SKCIIEPUMEHTOB




4. CTpyKTYpa U cofep:KaHHe AUCHUITUHBI

KHUCJIIOTC

DopMbI
. TEeKYIIero
Monyas (pasnen) yqeﬁmﬁ“dngaﬁonl Ham‘(;‘;‘:;ilzgep?ﬁl\ss::)lﬂTﬂﬂ Cemectp 06: " | Banaui |Mutepakrup, u.  KOHTpOus
: (HauMeHOBaHMeE
OLIEHOYHOT 0
Paznen 1. Jlexuus 1 (JIex 1)| OcHOBBI XUMHUYECKON METPOJIOTUU 2 2 - -
XemomeTpuka [Tpaktueckoe | MeToasl 06pabOTKU Pe3yabTaTOB 2 2
3ansrue (Ilp 1)  |ananusa. Merponoruueckue
XapaKTEPUCTHKH PE3YIbTATOB.
CamocrosrenpHa | [IpopaboTka Tem pasena, moAroToBKa 2 8
s pabota 1 (Cam |k mpakTUYECKOMY 3aHSATHUIO U
1) HK3aMEHY
Paznen 2. Jlexkuus 2 (Jlek 2) | Knaccudukanus CrieKTpOCKOMUYECKUX 2 2 - -
CHeKTpOCKOMUYECKre MeTo10B. OCHOBHBIC ITOHSTHS.
METOIBI aHATH3a VcTOYHUKH U3Ty9eHUSI.
AOGcopOuIroHHas M SMUCCUOHHAS
CHEKTPOCKOMHS
CamocrositensHa |[IpopaboTka JTEKIIMOHHOTO MaTepuaa, 2 24 - -
s pabota 2 (Cam |TeM pasjena, MOATOTOBKA K
2) nabopaTopHO# paboTe, KOHTPOIBHOM
paborte, 5K3aMeHy
Jlexuus 3 (JIek 3) | @OTOMFOMUHECIICHITUS. 2 2 - -
[IpuHIIMNIMAnbHAs cXeMa yCTPOWCTBa
cnekTpomeTpoB. OGmacTu
PUMEHCHUSI.
JlaGopatopHoe | DoToMeTpHUECKOE ONpeeIeHN e 2 4 - - Ortuer o
3anstue 1 (JIab 1)|xkene3a B TEXHUUECKOH CEepHOM mabopaTopHOit

pabote




DopMbI

TeKylIero
Bu HanmeHoBaHMe TeM 3aHATHH Oo0bem
Mopnyas (pa3nein) webHoi Haﬁon (yaeBHoii pacoTs) Cemectp u > | Banabl | UHTEpaKkTHB, 4. KOHTPOJIA
y P y P : (HauMeHOBaHUe
OLICHOYHOI'0
[IpakTnueckoe | MeTobl ONTUYECKON MOJICKYJISIPHOM 2 2 - -
sanstue 2 ([Ip 2) |cnekrpockonuu. Y ®-crieKTpocKomusi.
Penrenue 3amau.
Jlexuus 4 (Jlek 4) | UK-cniektpockonus. Teopernueckue 2 4 - -
Jlexms 5 (JIek 5)| ocHoBbI MeTona. [IpuHIIMIIHATBEHAS
ONTHYECKask cxema mpudopa.
DyHKIMOHAJIBHBIN aHAJINA3 —
UIeHTU(UKAIMS BEIIECTBA.
[IpakTyeckoe Pemrenne 3agau mo reme K- 2 2 - -
sansitue 3 (Ip 3) |cnekrpockomnus
Jlabopatopuoe | MK-criekTpockomnusi OpraHu4eckoro 2 4 - -
3anstue 2 (JIab 2)|coenunenus
Jlexuus 6 (JIek 5)| Macc-criekTpoMeTpHs. 2 4 - -
Jlexuus 7 (JIek 6) |[IpuHumnuansHas cxema ycTpoOHCTBa
npubdopa. CriocoObl HOHU3AITUU
Monekyn. O6nacTu mpUMeHeHus
[IpakTuueckoe |Pemenue 3agau no MeToay Macc- 2 2 - -

sanstue 4 (Ip 4)

CHEKTPOMETPUH




DopMbI

. TeKyIero
Bun HaumenoBanue TeM 3aHATHIA Oo0nemMm,
Mopnyas (pa3nein) . . Cemectp banabl | UaTepakTus, 4. KOHTPOJIA
y4eOHoii padoThI (yueoHoii padoThI) 4, (HaHMeHoBaHKe
OLICHOYHOI 0
Jlexms 8 (Jlek 8) | AMP cnexktpockonusi. OCHOBHBIE 2 4 - -
Jlexumst 9 (JIek 9) [monsitus. [lpubopHoe opopmieHue.
[TpakTuyeckoe npuMeHeHNe MeToa

[Ipaktuueckoe | Pemenwue 3amau no AMP 2 2 - -
3ausatue 5 (IIp 5) |cnekTpockomnuu
[Ipaktnueckoe | KonTpoawsHas paboTa 1mo teme 2 2
3anstue 6 (Ilp 6) |«CrnekTpaabHble METOIBI AHATIN3aY

Paznen 3. Jlexums 10 (JIex |I'a3oBast xpomarorpadus 2 4 - -

Xpomatorpaduyeckue 10) BricokoaddexTuBHas KUIAKOCTHAS

METOBI aHATIN3A. Jlexuus 11 (Jlex |xpomarorpadus. Obmactu
11) IPUMEHEHHS
CamocrosrenbHa |[IpopaGoTka JeKIIMOHHOTO MaTepuaia, 2 24 - -
st padbora 3 (Cam |Tem paszena, MOArOTOBKA K
3) n1abopaTopHOil paboTe, SK3aMeHy
JlaGoparoprass | BOXX peaxiuonHoi cmecu 2 4 - -
pabora 3 (JIab 3) |opraHm4ecKkoro CuHTE3a
[Tpaktuyeckoe | Pemenue 3a1a4 no reme 2 2 - -

sansitue 7 (Ip 7)

«Xpomarorpadudeckue METOIbI
aHaIM3a»




DopMbI

TeKyIero
Bu HanmeHoBaHMe TeM 3aHATHH Oo0bem
Mopnyas (pa3nein) webHoi Haﬁon (yaeBHoii pacoTs) Cemectp u > | Banabl | UHTEpaKkTHB, 4. KOHTPOJIA
y p y p ’ (HauMeHOBaHMe
OIIEHOYHOT 0
Jlexmust 12 (JIek | XpomaTo-macc-CIeKTPOMETPHSL. 2 2 - -
12) Coueranne xpomartorpaduu u
CIIEKTPOCKOITHUH.
Pasgen 4. Jlexmms 13 (JIek | DIeKTpOXUMHYECKUE METOIBI 2 2 - -
DnexkTpoxumuueckue [13) anaymza. Kiaccupukanus. O6mactu
METOJIbI aHAJIH3A. NPUMEHCHHUS
CamoctostensHa | [IpopaboTka JICKITMOHHOTO MaTepHala, 2 24 - -
s pabora 4 (Cam |Tem pasnena, MOArOTOBKa K
4) nabopaTopHO# paboTe, IK3aMEeHY
Jlexkuus 14 (Jlex |I[lorenumomerpus. [lpunimnuansHas 2 2 - -
14) CXeMa [TOTEHIIMOMETPOB.
Boasramnepomerpus. OGnactu
MPUMEHEHHUS.
JlaGopatopHass  |IloTeHIMOMETpHUECKOE TUTPOBAHUE. 2 4 - - Ortuer no
pabota 4 (JIab 4) |Onpenenenue aqTOMUHHS nmabopaTopHOI
pabote
Jexrmst 15 (Jlex | Kynonomerpusi. 2 2 - -
15) ONEeKTpOrpaBUMETPHSL.
[TpakTueckoe | Pemenue 3amad no reme 2 2 - -
zansTue 8 (Ilp 8) |[«DnekTpoXxuMUvecKue MeTO bl

aHaJInu3a»




DopMbI
TeKylIero
Bu HanmeHoBaHMe TeM 3aHATHH Oo0bem
Mopnyas (pa3nein) webHoi Haﬁon (yaeBHoii pacoTs) Cemectp u > | Banabl | UHTEpaKkTHB, 4. KOHTPOJIA
y P y P : (HauMeHOBaHUe
OIIEHOYHOT 0
Jlexrust 16 (JIexk | DIeKTPOXMMHYCCKHE CEHCOPHI, HX 2 2 - -
16) MPUMECHECHUE B aHATUTUICCKOM
KOHTPOJIE KauecTBa 00BEKTOB.
ABTOMAaTH3aIMs aHATIK3A.
ABTOMAaTHU3UPOBAHHBII KOHTPOIIb
MIPOU3BOJICTBEHHBIX MPOIIECCOB
[Tpomexyrounas |[IpomexyTrouHas aTTecTanus 2 0,35 - -
arrecrauus (I1A)
Kontposb DK3aMeH 2 35,65 - - Bormpocs k
PK3aMCHY
Hroro: 180




o. OO0pa3oBaTte/ibHbIE TEXHOJOTHHI

[Ipu peanu3anuu AUCHUIUIMHBI UCHOIB3YETCSI TEXHOJIOTUS TPAJAUIMOHHOTO OOYYCHHS —
opraHuzaisi y4eOHOTO mpolecca B By3€, OCHOBAaHHAs Ha JICKI[MOHHO-CEMHHAPCKO-3a4eTHOU
dopmax oOyueHus. K dopmam 00ydeHHs] OTHOCSTCS JIEKIIUH, MPAKTHYECKHE U JTabOpaTOpHBIE
3aHATHS, & TAK)KE CAMOCTOsTEeNbHas paboTa. Ha Jeknusx ucnoiabp3yroTcsl HATJISIHBIC U CIIOBECHBIC
METOJIbI OOYYCHHsI, Ha MPAKTUYCCKUX U JIA0OPATOPHBIX 3aHATUSX — HATJSIHBIC, CIIOBECHBIC U
NPaKTUYECKHE METO/IbI.

6. MeToanyeckue yKa3aHUusl 0 OCBOEHHIO THCIMILINHBI

Pazpen 1
Xemomerpuka

TemMbl  NpPaKTH4YeCKOr0  3aHATHSA: OcCHOBBI ~ MaTeMaTUYECKOM  CTATUCTHUKH.
Mertponoruueckue ocHOBbI. [IpuMeHeHHne cTaTUCTHKU B IPoO00TOOpe U 00paboTKe MOJIyYEeHHBIX
nanHbiX. ['pamympoBka Pemenwe 3amad mo teme «Martemarudeckass o0paOoTKa pe3ylbTaToB
ananuzay. KontponbHas padota mmo reme «MeTpoJorudeckiue OCHOBB»

HN3yunB faaHHBIA pa3jgen CTYAeHT JOJIKEH: OBJIAJeTh OCHOBAMH MaTE€MaTUYECKOU
00paboTKH Pe3yabTATOB XUMHUYECKOTO aHAIA3a

3HaTh: METOABl OLEHKU MPAaBWIBHOCTH, CXOJUMOCTH, JIOCTOBEPHOCTH pe3yJbTaTa,
KpuTepuu rpydoro rnpomaxa u kpurepuu duriepa.

YMeTb: MPUMEHSITh METOJbI CTaTOOPaOOTKH Ha MpaKTHUKE, OLEHUBATh JOCTOBEPHOCTH U
MOTPEITHOCTh MPOBEICHHBIX U3MEPECHUIA.

Bnagerb: mMeTogaMy BBIYHMCIEHUM OCHOBHBIX KPUTEPHUEB METPOJIOTHMU, KOMIIBIOTEPHBIMU
nporpaMmMamMu 1o o06paboTke JaHHBIX

MeToauuyecKkue PECKOMEHIAIMHA 110 UBYICHUIO TEMBbI:

IIpu ocBoeHMM T€MbI HEOOXOIUMO:

- O3HaKOMHMTBCS C HMEIOUIMMHUCS JINTEPAaTypHBIMH HCTOYHMKaMH (yyeOHUKaMmH,
MOHOTpaUsAMHU, SIEKTPOHHBIMH pECypCcaMH, CTaTbIMH B BEIYIIMX XHUMHYECKHX JKypHalax),
JEKIMSMU IIpernoiaBaTesnei

- ChopmupoBaTh TOHUMaHHE OCHOBHBIX METPOJIOTHYECKUX XapaKTEPHCTUK, UX
BO3MOXKHOCTEH U METOJIUK pacyera.

- OTBEeTUTH Ha KOHTPOJBHBIE BOMTPOCHI:

Kak uckirodarorcst rpyOble MorpenHocTH (mpomaxu)?

Uro Takoe I0CTOBEPHOCTH, MIPABHIBHOCTH M CXOJUMOCTh PE3yJIbTaTOB?

Kak u 1151 yero paccuntbiBatoT kputepuit CtbrogeHTa?

Kak paccuntaTh MOTpenrtHocTs H3MEPEHUS?

Yro Takoe JOBEPUTEIbHbIN HHTEpBaI?

Kak paccuutarh HEOOXOAMMOE YHCIIO MApPaLICIBHBIX W3MEPEHUH [UIS TTOydeHHs
pe3ysbTara ¢ 3aJJaHHOM TOYHOCThIO?

7. Jnst wero ucnonb3ytot kputepuii Guiepa?

ogakrwdE

Pa3zgen 2
CrnieKTpoCcKONMYeCKHe MeTOAbl aHAJIN3A

TeMmbl JeKUHOHHBIX 3aHsATHI: OOLIas XapaKTEpPUCTHKA CIEKTPOCKOMUYECKHX METOJIOB
aHayn3a. ATOMHO-a0CcOpOLIMOHHAs CTIEKTPOCKONHs. MoeKysipHO-a0COpOIIMOHHAs CIEKTPOCKOIHUS
B Y®- u Buaumoii obmactu. MK-cnekrpockonus. OMUCCHOHHBIE CIIEKTPOCKONMYECKHE METOMIbI



aHaian3a. ATOMHO-3MHCCHOHHAsl crekTpockonus. JllomuHecneHTHass cnekrpockonus. Jlpyrue
CHEKTpaJIbHbIE U ONTUYECKUE METO/IBI.

Tembl Jsa0oparopHbix 3aHaATHH: DoTOMETpUUECKOE ONpEACICHUE  Kejaeza B
KOHILICHTPUPOBAHHOM CEpHOM KUCIIOTE

Tembl npakTUYecKUX 3aHATHI: Pemenne 3a1a4 no reMe «ONTUYECKUE METO/Ibl aHAJIU3a).
KonrtponbHas padora

N3y4nB AaHHBIH MOAYJIb CTYIEHT A0JKeH: chOPMUPOBATH OCHOBHBIE MPEICTABICHHS 00
ONTUYECKHUX METOJIaX aHAJIN3a, UX BO3MOXKHOCTSX, OTPAHUYEHUSIX U 00JIaCTSIX PUMEHEHUS.

3HATh: CIEKTPHI U3TYUECHUSI, UICTOUHUKU U3Ty4YEHUS, BUIbI ONITUYECKUX METOJI0B aHATIN3a

YMeTb: OLieHUBaThb BO3MOKHOCTH Ka)KJJOIO METO/a, BbIOMpATh MOAXOJAIIMHN MOA 3a1ady
METO/]] UCCIIEAOBAHUS

Buaaners: Merogukamu cnektpogoromerpuueckoro u  MK-uccnenoBaHusi, HaBbIKaMU
00pabOTKM MOTYYECHHBIX PE3yJIbTaTOB aHAIH3a

MeToauuyecKkue PECKOMEHIANMHA 110 UBYICHUIO TEMBbI:

IIpu ocBoeHMM T€MbI HEOOXOIUMO:

- O3HaKOMMTBCS C HMEIOUIMMHUCS JIMTEPAaTypHBIMM HCTOYHMKaMM (yyeOHUKamH,
MOHOTpaUsIMH, 3JIEKTPOHHBIMU pEecypcamMH, CTaThsIMH B BEAYILUX XUMHUYECKHX KYypHaax),
JEKLHUSMU IpernoiaBaTesei

- ChopmupoBaTh TOHMMaHHE OCHOBHBIX METPOJOTHYECKUX XapaKTEPHCTUK, HUX
BO3MOYKHOCTEH U METOJIUK pacyera.

- OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI:

1. Ha3oBuTe OCHOBHBIE ONTHYECKHME METOJAbl KAu€CTBEHHOTO M KOJIMYECTBEHHOIO
aHaau3a.

2. OT 4ero 3aBUCUT UHTEHCUBHOCTh U IIMPUHA CIIEKTPAJIbHBIX JTUHUN?

3. Kak mnpoBOAST KayeCTBEHHbIH H KOJWMYECTBEHHBIM aHAIW3 B SMHCCUOHHOM
CIIEKTPOCKONUU?

4, OnTuueckas cxema criekrpomerpa. Y @- 1 BUAUMbIE 00JIaCTH CIIEKTpa.

5. 3anuimuTe OCHOBHOM 3aKOH cBeTonorjioileHus. HazoBute orpaHnueHust U yCIOBUS
MpuUMEHUMOCTH 3akoHa byrepa - JlamGepra - bepa.

6. B ueMm 3akmroyaetcs METOJOM TpaayupoBodHOro rpaduka? Meton nobaBok? Merox
JIBYX CTaHIapTOB?

7. HK-cnexrpockonusa. Macc-cnekrpomerpust. Meton SIMP.

Pazgen 3

Xpomartorpaguyeckue MeTobl AHAJIU3A

Tembl aexkumii: Teopermueckue ocHOBBI xpomatorpaduu. ["azoBas Xxpomarorpadus
XKunxoctHast xpomarorpadus. OTaesnbHble BUABI )KUAKOCTHON XpoMaTorpapuu

Tembl npakTHYecKuX 3aHATHI: Pemenue 3a1au no reme «Xpomatorpaguueckie MeTOo bl
aHanu3a». KoHTposibHas pabora 1o reme

N3y4yuB naHHblii MOAYJb, CTYAEHT JA0JKEeH: COPMUPOBATH MPECTABIEHUE O COCTOSIHUU
COBPEMEHHOT'0 T'a30XpOMaTOrpauyeckoro aHajlu3a, ero BO3MOKHOCTSIX, OCHOBHBIX HaIlPAaBICHUAX
Y TEHJEHIUSAX PA3BUTHS.

3HaTh:

- TEOPETUYECKHE  OCHOBBI ~ Ta30BOM  Xpomarorpaduu, OCHOBHBIE  METOJIbI
Ka4eCTBEHHOT'O M KOJIMYECTBEHHOT'O0 XpOMAaTOrpauyeckoro aHainsa,

- anmnaparypHoe o(popMIIEHHE Ia30XpoMaTorpauyeckoro npouecca

Ymern:



- OTIPECNATh OCHOBHBIE XapaKTEPUCTUKH XPOMaTorpauueckoro rmpoiecca u3
XPOMAaTOTPaMMBbI; HHTEPIIPETUPOBATH SKCIIEPUMEHTAIBHBIC PE3YIIHTATHI

- no0UpaTh ONTUMAIILHBIC YCIOBHS MPOBEICHUS XPOMATOrpahuIecKoro pa3ieseHHs

Baagern:

- METOJMKAaMU TOMCKA TOJXOJSAIIEI0 BapuUaHTa pa3JeieHUs] BEUIECTB; CIOco0aMu
OIICHKH MOTPEITHOCTH (PU3UKO-XUMHUECKOTO SKCIIEPUMEHTA

- HABBIKAMU pa0OTHI HA COBPEMEHHOM XpOMaTorpaduaeckoM 000pyI0BaHUY.

MeToauyeckue peKOMeHIAIMH 110 U3YYEHHIO TeMbI

ITpu ocBOeHMH TEeMbI HEOOXOUMO:

- O3HaKOMHUTBCS C HMEIOUIMMHUCS JIMTEPATYpHBIMH HCTOYHHKaMH (yyeOHUKaMmHU,
MOHOTpausMHU, 3JIEKTPOHHBIMU pEeCypcaMH, CTaTbIMHU B BEIYLUIMX XUMHUYECKUX >KypHaJax),
JEKIUAMU IIpenoaaBaTeiiei

- CdopmupoBaTh MNOHMMaHUE (QUIMKO-XMMHUYECKHX IPOLIECCOB  YAEPKUBAHUS
cop0aToB Pa3IMYHOTO CTPOSHHS Ha PAa3IMYHBIX 110 MPHPOJIC HETIOABMKHBIX (hazax

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. Jaiite onpenenenne xpomarorpapumu.

2. Kakue ocobeHHocTH XpomaTorpaduu MO3BOJSIOT JOCTUYb JIYUIIErO pa3feseHHs
BEIIECTB C OJIM3KMMH CBOWCTBAMH I10 CPABHEHUIO C IPYTUMHU METOJIaMH Pa3aeICHHUS.

3. [Tepeuncnure crocoObl MOMydyeHHUsT XpoMaTorpaMM. UTo HCHONIb3yeTcs B KauecTBe
IIIOEHTOB B KaXJIOM U3 CI0c000B?

4. Kak MOXHO OCylIecTBIATh WACHTUDHUKALMIO ONpPENeIIeMbIX COCIMHEHUNH B CMECH
MOCJIE UX XPOMATOrpapuyecKoro pasaeieHus?

S. Yro Takoe uUHAEKCH yaepkuBaHusA? Kakue cuCTeMbl HHAEKCOB YAEpP)KUBAaHUS
HCIOJIB3YIOT B XpoMartorpaduu (IpeuMyIecTBEHHO B ra30Boii)?

6. [Tepeuncnure criocoObl KOIMYECTBEHHOTO aHalu3a B XxpoMaTtorpapuu. CpaBHUTE UX
MEXIy COOOM.

7. CpaBHuTE JBa pexXxUMa pa3/ieleHus B ra30BoM XxpoMaTorpaduu — U30TePMUYECKUN U
IPOTPaMMHUPOBAaHUE TEMIIEPATYPHI.

8. [Tepeuncnure neTEKTOPHI B Ta30BOM Xpomarorpaduu.

9. [lepeuncnure OCOOEHHOCTH W MPEUMYIIECTBA BBICOKOI(P(PEKTUBHON MKUAKOCTHOM
xpomarorpaduu (BIXX).

10.  Kakwue BapuaHTHI METO/Ia HCIIOJB3YIOT B AHATUTHUECKOW MPAKTUKE?

11.  Kakue copOentsl ucnonb3ytoT B BDXKX? Kakum TpeGoBaHUSAM OHHM JOJKHBI
OTBeuaTh?

12.  Tlouyemy HaubGonee momyisipHble copbenTsl B BOXKX — cuinkarens u, ocoOeHHO,
MoupunrpoBanHble cunukarenn? Kak npoBoasT MoauuKaiuo CuiauKaress?

13. Yewm ompenenseTcst >IOUpPYIOIMAs CHOCOOHOCTh MOJBMUKHON (ha3bl B JKHUIKOCTHOU
xpomaTtorpaduu?

14.  Kak noabuparoT cocTaB MOABMKHON (ha3bl B KHMJIKOCTHOM Xpomarorpaduu?

Paznen 4

3.]'IeKTp0XI/IMI/I‘IeCKHe METOJAbI AaHAJIHU3A

TeMbl JIEKIUOHHBIX 3AHATHH: DJIEKTPOXUMUYECKHE METOJIbl aHann3a. KoHaykroMeTpus.
IToreHIIMOMETPUYECKUI METOJI aHanmsa. Kynonomerpuueckuii METOJ aHajam3a.
BoserammnepomMeTpuyeckuii METO]T aHAINA3a.

Tembl Jga0opatopubiX 3aHaTui: OmnpeneneHue CcoAepkKaHUS BEIIECTBA METOJI0M
MOTEHIIMOMETPUYECKOTO TUTPOBAHHS.

Tembl mpakTHYecKHUX 3aHATHII: Penienne 3a1au no teme «IJIEKTPOXUMUUYECKUE METO]IbI
aHaJIn3a»



N3yunB AaHHBIH MOAYJIb CTYJEHT A0JKeH: chOPMUPOBATH OCHOBHBIE MPEICTABICHHS 00
IEKTPOXUMHUYECKUX METO/MaX aHali3a, WX BO3MOXHOCTSAX, OrPAaHWYEHUSX M 00JacTsX
IMPUMCHCHUA.

3HaTBh: OCHOBBI 3JEKTPOXMMHYECKMX METO/OB aHANN3a, 3aKOHbI M YPaBHEHHS METOJOB,
BO3MOXHOCTHU UX NPAKTUICCKOTO TPUMCHCHUA

YMeTh: OLIEHMBATh BO3MOXKHOCTH Ka)KJOrO METOAA, BHIOWPATh MOIXOMASAIIMN IO 3a/1ady
METO/]] HCCIIEAO0BaHUS

Baagerb: MeTOOMKaMU MOTEHIIMOMETPUYECKOTO, KOHIYKTOMETPHUYECKOTO HCCIICTOBAHUS,
HaBBIKAMHU 00paOOTKH MOIYYEHHBIX PE3yIbTATOB aHAIHU3A

MeToauuyecKue PCKOMEHIAMHA 110 UBYICHUIO TEMBI:

ITpu ocBoeHMU TeMbI HEOOXOMMO:

- O3HAKOMHUTECS € MMEIOIIMMUCS JINTEPaTypHBIMH HCTOYHHKAMHU (ydeOHMKaMHy,
MOHOTpa(UsAMHU, 3IEKTPOHHBIMH pECypCcaMH, CTaTbIMH B BEIYIIMX XHUMHYECKHX JKypHalax),
JEKIUSAMH IpernoaaBaTenei

- ChopmupoBaTh TOHMMaHHE OCHOBHBIX METPOJOTHYECKUX XapaKTEPHCTUK, UX
BO3MOXKHOCTEH ¥ METOAMK pacyeTa.

- OTBeTUTH HA KOHTPOJIBLHBIE BOIIPOCHI:

1. Ha yeM ocHOBaH MeTOJ MOTEHIIMOMETpUH? 3anuiiure ypaBHeHue HepHcra.

2. [TpuBenure  KJIacCU(PUKANMIO  DJIEKTPOMOB.  [IpuMepsl  DJIEKTPOJAOB B
MOTEHIIMOMETPHUHU.

3. Ha yem ocnoBan meton kynonomerpuu? Chopmynupyiite 3akon Dapazaes

4. Uro uzmepstoT B KOHAYKTOMeTpun? Kakue 3aKoHBI U MOJIOKEHUS 3TOT0 METOJ1a BaM
W3BECTHBI?

5. Yro takoe nonsporpadus? Uto Takoe BOIbTAMIIEPOMETPHUECKOE TUTPOBAHHE?

6. B uem cyTs MeTOZ12 amniepoMeTpun’?



1. OueHoYHBIE CPeICTBA

7.1. IlacmopT OLEHOYHBIX CPEICTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
2 OIIK-1, OIIK-2 Bormpocsr k 3x3ameny 1-37
2 OIIK-1, OIIK-2 OTueTsl Mo J1abopaTopHBIM paboTtam 1-4
2 OIIK-1, OIIK-2 KontponpHas padora

7.2. TunoBble 3aJaHusi HWJIH HHbIe MAaTepPHAJIbI, He00X0AMMBbIe ISl TeKYIIero
KOHTPOJIA

7.2.1. KourpoJabHasi padora

Bapuanr 1.
1. Paciudpyiite npuBeaenssiit Hmwke MK-cnekTp, ykaxuTe XapakTepuCcTUUYECKUE YaCTOThI

100:
® ]
o S0 -
s g
v e
E n
2 d
=

L) L Ll Ll T Ll T
4000

2. Pacumpyiite IMP-criektp. YcTanoBuTe cTpykTypy coemunenns CeHis mo H u 3C
SIMP-criekTpam
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3. Pactmdpyiite Macc-ciekTp, onpeaenure Opyrro-popmyny CoeTUHEHUs

Abundance

43

3000

8000

7000

6000 =

5000

4000 57

3000 18 2o W o

2000 100

o sl aldll, 80l & 72 e 33 se‘

m/z->0 10 20 a0 an 50 60 70 a0 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 2522 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 14 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 «OTJIMYHO», €CIIM BEPHO PELICHBI BCE TPH 3a/a4M, «XOPOLIO»
CTaBUTCS 3a JIBE€ PELICHHBIC 3a7auH, «yIOBIETBOPUTEIBLHO» 3a OAHY. Eciu He pellieHa HU OJlHA U3
TPEeX 3a/1a4 — «HE yJIOBJIETBOPUTEIBHO»

7.2.2. KoMILJIEKT 0TYETOB IO J1a00PATOPHBIM PadoTaM

JlaGoparopHass pabGora: doToMeTpUYecKoe OmpeaeeHHe Kejle3a B TEXHUYECKON
CepHOH KHCJIOTE

Ilenp paboThl: BBEIOpaTh pAIMOHATBHBIA METOJ| BBIIOJHEHUS 3a7add C IOMOIIBIO
CTaHJapTHOro Habopa 1abopPaTOPHOrO OCHAIECHUS

Memoouka nposedenus
[TpenBapuTEeNIbHO MPOBECTH HEOOXOIUMBIC PACUETHI JUISI IPOBEICHUS aHAIIH3A.
KpaTko onucats xo1 pabOThI U BBIIIOJIHAEMbIE ONEPALIUH.
Pe3ynbTarhl 3KCIEpUMEHTATBHON YacTH PEKOMEHIyeTCs OpOPMUTH B BHJIC TAOJIHUIIBI.
[TocTpouTh HEOOXOTUMBIC TPadUKH.
[IprMEHUTHh XEMOMETPHKY.
[ToanucaThk NOTy4YeHHBIE PE3YybTATHI Y PENOAaBaTeIs.
7.0hopMHTE OTUET.

ok wNE

Jlaboparopuass  padora: IloreHumomerpuyeckoe TuTpoBanue. OmnpeneneHue
AJTIOMUHUS

Ilens paboOTH: BHIOpATh pPAlMOHATIBHBIA METOA BBIIOJIHEHHS 3aJa4d C I[OMOIIBIO
CTaHJIapTHOTO HAOOpa JTabOPaTOPHOTO OCHAIICHUS

Memoouka nposedenus
[TpenBapuTenbHO MPOBECTH HEOOXOAMMBIE PAacUeThl AJIs POBEICHHSI aHAIIN3A.
Kpatko ommcarb X0 pabOTHI U BHIITOJIHSAEMBIE OTIEPAITIH.
Pe3ynbTatThl 3KCIIEpUMEHTATILHON YaCTH peKOMEHAyeTcss 0OpOpPMUTh B BUJIE TAOJIUIIBI.
[Toctpouts He0OX0AUMBIE TPAUKH.
[TpruMeHUTb XeMOMETPHKY.
[Toanucars MOTydeHHBIE PE3yNIBTATHl Y TPENOIaBaTelsl.
OdopMuts oTuer.

Noook~wbdPE

TpebdoBanus k 0pOpMIICHHIO OTYETA:

1. Kaxnas pabota opopmiisieTcst Ha OTAETbHBIX JHcTax (popmar A4), TomKHA
COJIepKaTh TUTYJIBHBIN JIUCT C yKa3aHUEM Ha3BaHMsI TEMBI JIJAOOPATOPHOU pabOThI, HOMEpa TPYIIIIHI,
®UO crynenra u PO nposepsroLIEro npenogaBaTes.

2. [Ton popmynamu qomKHA OBITH IPUBEIEHA paclIM(ppOBKa OyKBEHHBIX 0003HAUEHUH.

3. VY 4ncneHHbIX 3HAYCHUH (PU3NUECKUX BETUUMH JIOJKHBI OBITh YKa3aHbI €MHULIBI
WU3MEPEHUM.

4. [Tony4yeHHbIe SKCTIEpUMEHTAIbHbIE BETMYUHBI JIOJKHBI OBITh YKa3aHbI C HHTEPBAJIOM
MOTPEIIHOCTH U OTHOCUTENbHAs orpemHocTh (%).

5. BbIBO/IBI TOJKHBI OTpaXkaTh BBIIIOJIHEHUE 3a/]a4, IIOCTABICHHBIX JUIS IOCTUKEHUS

OCIIn.

Kpurepum oueHku:



- OLIEHKa «OTJIMYHO)» BBICTABIIIETCS CTYACHTY, €CIU JIabopaTopHas paboTa BBITIOJIHEHA,
MOJIyYEHHBIE Pe3yNbTaThl 00pa0OTaHbI MaTeMaTHYECKH, MOCTPOCHA KpHUBask TUTPOBAHUS U JaHbI
OTBETHI HA TEOPETUUECKHUE BOIIPOCHI;

- OIEHKa «XOPOUIO» BBICTABISIETCA CTYACHTY, €CJIH JiabopaTopHasi paboTa BBHINOJIHEHA,
MOJIy4EeHHBIE PE3yIbTaThl 00padOTaHbl MAaTEMATUYECKH, TIOCTPOEHA KPUBAsi TATPOBAHUS U HE JaHbI
OTBETHI Ha TEOPETUYECKUE BOIIPOCHI B IOJTHOM 00BbEME;

- OILIEHKa «YyIOBJICTBOPUTEIHHO» BBICTABISETCS CTYICHTY, €CIM J1abopaTtopHas pabora
BBIMIOJIHEHA, TOJMyYeHHBbIE pe3ylbTaThl 00pabOTaHbl MaTEeMAaTUYECKH, HE IOCTPOCHAa KpHUBas
TUTPOBAHUA U HE JaHBI OTBETHI HA TEOPETHUECKUE BOMPOCHI B IIOJIHOM 00BEME;

- OLEHKa «HEYIOBJIETBOPUTEIHHOY BBICTABISIETCS CTYIEHTY, €CJIH JlabopaTopHas paboTa
HE BBINOJIHEHA.

7.2.3. KommiekT 3agaHuii 1isl pelieHus 32/1a4 HA MPAKTHYECKHUX 3aHATHAX
Tema: «XemomeTpuka»

Bapuanr 1

3ananue 1. [TpousBeauTe yka3aHHbIE BBIUMCIICHUS, BbIpaxas KaKJO€ YUCIO, B TOM
YHCIIe U PE3YNbTaT, IPABUILHOM YHCIIOM 3HAYAIUX UQp:

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 noOBTOpHBIX aHanmu3a oOpa3la XJIOpuAa Jald CpelHee 3HaueHHe
conepxanue xyuopuaa 72,10 % u crangaptusie otkiaoneHus 0,40 %, onpeaenuTs TOBEPUTEIbHBIN
UHTEpBaNl (JOBEpPUTENbHBIC T'PAHUIIBI), B KOTOPOM MOTYT HAaXOAMUTHCA PE3YNIbTaThl OTACIHLHOTO
onpezeNeHuss Mpu JoBeputTenbHON BeposiTHoctd P = 0,95. (VkazaHus: npUMEHUTh KpUTEpUIl
CThI0JIeHTA U MAJIBIX BBIOOPOK)

3ananue 3. Paccuuraiite = aOCOMIOTHYI0O M OTHOCHUTEIBHYIO  CHCTEMATUYECKYIO
[OrPEIHOCTh pu mpuroroBienun 250,0 mu pactBopa K2Cr.07, ¢ (1/6K2Cr07) = 0,0500 M.
[TorpemHocts kanuOpoBku Koa0bI + 0,2 M1, morpemHocTs B3BemuBanus +0,2 mr (P=0,95).

Tema: «Cl'[eKTPOCKOHH‘{eCKI/Ie METOAbI AaHAJIN3A»

Bapmuanr 1

3ananue 1. OnTudeckue MIIOTHOCTH PacTBOPAa CMECH KOMIUIEKCOHATOB CBHMHIIA U BUCMYTA,
U3MEpEHHbIE B KIOBETE C TOJNIIMHON ciost 3 cM, paBHbl 0,87 (nmpu 240 um) u 1,24 (mpu 365 HM).
PaccuuTaiiTe KoiaMuecTBa CBHHIIA M BUCMYTa B CMeCH (MKT), €ciid OOIui 00BeM HCCIIeayeMOro
pactBopa coctaBisier 50 My, a 3HAUE€HHUS MOJISPHBIX KOA()(PUIIMEHTOB TMOIJIOMIEHUS KOM-
TIIIEKCOHATOB PABHEI: 1St PO — € 240 = 8,9-10 | £ 365 = 900; st Bi — € 240 =2,8-10 3 £ 365 = 9,9-10 3.

3amanune 2. OOpazen; cramu coaepxkut okoso 0,5 % kpemums. Kakyro HaBecky cranu
cienyet pactBopuTh B 100 mi1, yToObI 0TOMpPas 25 M1 3TOr0 pacTBOpa B KOOy BMECTUMOCTBIO 50
M1, TIocie 100aBIeHUsI HEOOXOJUMBIX PEAKTHUBOB MOJYYUTh OKPALIEHHOE COEIMHEHNE, ONITHYECKas
IUIOTHOCTh KOTOPOTO COOTBETCTBYET ONTHUYECKOM IIOTHOCTH pacTBopa, coaepxkarero 0,25 mr
kpemuust B 50 M1 pactBopa?

3ananue 3. Paccunraiite MONApHBIN K03 duimeHt nornomenus komriekca meau (IT), ecnu
onTHYEeCKas INIOTHOCTh pacTBopa ¢ TUTpoM 1o meau 0,0000012 r/mit, u3MepeHHast B KIOBETE C
TONIKUHOM cinod 3 cm npu 460 uM, paBHa 0,18.

Tema: «IeKTPOXMMHYECKHE METOAbI AHAJIN32»
Bapmuanr 1

3ananue 1. HaBecky crutaBa maccoit 0,3578 r pacTBOpuIM U Yepe3 MOJy4YEeHHBIH pacTBOp B
tedeHne 10,0 MunyT nponyckanu Tok cunoi 0,10 A, B pe3ynbrare 4ero Ha KaToJ€ MOJHOCTBIO



BblieTWIIack Melb. Omnpenenure maccoByro A0i0 (%) Meou B CIIaBE, €CIM BBIXOJ IO TOKY
coctasisut 90%.

3amanue 2. Bpuuciute KOHIGHTPAIMIO MOHOB cepedpa B pacTBOpE, €CIU IMOTEHIHAI
cepeOpsIHOTO 3JIEKTPOa, OIMYIIICHHOTO B HACHIIIEHHBINH pacTBOp XJjopuua cepedpa pasen 0,518 B
OTHOCHTENBHO BOJOpoaHOro snekrpoaa. t =18°C.

3aganue 3. Omnpenenute MOTEHUMAT XUHTHUAPOHHOTO 3JeKTponaa npu turpoBanuu 0,1 H.
pactBopa ykcycHoil kucnotel 0,1 H. pactBopom NaOH B Touke skxBuBanmeHTHOCTH. B KadecTBe
3EKTPOJa CPaBHEHUS WUCIIONb3yeTcs |H. KaloMelbHBIH snektpon, temmeparypa 20°C. Yuects
paz0aBiieHHEe pacTBOpa.

Tema: «Xpomarorpapus»

Bapuanr 1

3ananue 1. Ompenenute maccoByro aomo (%) mMeraHa M 3TaHa B ra3oBOMl CMeCH, €cCild
IUIOINAAN XPOMATOrpaUUecKuX MUKOB W IOMPABOYHBIE KOA(POHUIMEHTH 3TUX KOMIIOHEHTOB
paBHbBI, COOTBETCTBEHHO: 80 mm? 1 1.23 mm2, 40 mm? 1 1.15 mm2.

3ananue 2. Peakuuonnyto Maccy 12.7500 r mociie HUTpOBaHHUs TOJIyoJa IpoaHaIM3UpOBAIIN
METOJIOM Ta30-)KHJKOCTHOM Xpomarorpaduu ¢ TpUMEHEHHEeM OSTWiIOeH30Ja B KauecTBe
BHyYTpEHHero craHaapra B koiuuectBe 1.2500r. Ompenenure wmaccoByto joio (%)
HEIPOPEarupoBaBIIETO TOIYO0JIa MO CIAEAYIOIINM TaHHBIM:

Komnonent Touryou OTHII6eH3071
[L1omaap muKa, MM2 307 352
[TonpaBo4HbIil KOG GUITHEHT 1.01 1.02

3ananue 3. PaccuuraiiTe BpeMs YyAEpKMBaHHS M YAEpPKHUBAaEMbIi OOBEM KOMIIOHEHTA,
JIIOUPYIOUIETOCS U3 KOJIOHKHU, uMeroleil 200 TeopeTHuecKux TapesoK, MPU CKOPOCTH JBHKEHUS
IrarpaMMHOU JIeHTHI 720 MM/4, €Cli MOJIYIIUPUHA XPOMATOrpa(UIecKoro MuKka COCTABISIET 3 MM.
OO0beMHas CKOPOCTh Ta3a-HocuTeNs paBHa 30 MJI/MUH.

Kpurepun onenkmn:

- OIEHKa «OTJIMYHO» BBICTABISAETCS CTYIEHTY, €CIIM BCE 3aJayd 1O TeMe pasiena
pELIEHE!,

- OIEHKa «XOpOIIO» BBHICTABIAETCA CTYAEHTY, eciu pemeHo 80% 3amad mo Teme
paszena,

- OIEHKa «YAOBIETBOPUTENBHO» - ecliu pemieHo 60% 3a1ay mo Teme pasjena;

- OIICHKA «HEYOBJIETBOPUTEILHO» - €CIH pelieHo MeHee 60% 3amad mo Teme pasjena



7.3.  OueHo4HbIe cpeICcTBA JUIAA MPOMEKYTOYHONH aTTeCTAlMU MO MTOraM OCBOEHMS
AUCHMILTHHBI

7.3.1. Bomnpochl K MPOMEKYTOYHOM aTTecTAlMU

Cemectp 2
Ne
Bomnpocel Kk 3xk3aMeny
n/n
1. | OnTudeckue METOIbI KAa4EeCTBEHHOTO W KOJMYECTBEHHOro aHanmu3a. Kitaccudukamus
METOJIOB.

2. | Teopernueckue OCHOBBI CIIEKTPOCKONHMH. AHAIMTHYECKUH CHUTHAN, €ro HW3MEpEHHE,
(bakTOphl, BIUSAIONIME HA BEIMYUHY aHAJMTUYECKOI'O CUTHAJIA.

3. | OMuccuonHas cnektpockomnusi. Vcrounnku Bo30yxkaeHus. [IpomcxoskaeHne aToOMHBIX
CIIEKTPOB.

4. | Ilponenypa yCTaHOBJIEHHUS KAaUECTBEHHOI'O M KOJIMYECTBEHHOI'O COCTaBa HM3y4yaeMoOro
00BEKTa B HMUCCUOHHON CIIEKTPOCKOIIUH.

5. | HazoBure oOnactu NOpPUMEHEHHS HSMUCCHOHHOM  CIEKTPOCKOIIMM UM  TOSCHUTE
METO/IOJIOTHIO YCTAHOBJICHHMsI KAaueCTBEHHOIO0 COCTaBa CIulaBa (METauIypruiyeckoe

IIPOU3BOJICTBO).

6. | AGcopbunonnas VY@ — chnekrpockonus. TeopeTHdeckHMe OCHOBBI ~ METOJa.
IIpuHnMnanpHas ONTHYECKAsk CXEMa CIEKTPOMETPOB.

7. | YHUBepCaJIbHBII 3aKOH CBETOIOIJIOIIEHUS. 3aBHCUMOCTb OINTUYECKOW IJIOTHOCTH OT

JUTMHBI BOJIHBI M3ITydeHHs. [10sICHUTE, YTO 03HAYACT MOHATHE aIIUTHBHOCTH ONTHYECKON
MJIOTHOCTH pacTBopa’?

8. | ®akTopbl, BAMSIIONIME HAa BEIUYMHY ONTUYECKOH IUIOTHOCTH PAcTBOpAa HCCIEAYEMOTO
o0bekTa. [IpyunHbI OTKIIOHEHUS! ONTHYECKOM TUIOTHOCTH OT 3akoHa JlamOepTa — byrepa —
bepa.

9. | BeiOop onTHManbHBIX YCIOBUH IS MPOBEIEHUS KOJIMYECTBEHHOro aHaim3a. [loscHuTe
Ha KOHKPETHBIX MPUMepax, UCIOJb3Ys pe3yJIbTaThl BHIIIOJHEHHOHN J1a00paTOpHOI paboThI.

10. | [Ipumenenne Y® — CHEKTPOCKONUU B KadyeCTBEHHOM aHanu3e. lIpaBuino Byasoppna.
IlosicHuTe Ha mpUMepax.

11. | CnextpodoromeTpuss — camblii paclpOCTPAHEHHBIH IPOU3BOJCTBEHHBIH  METOJ
KOJINYECTBEHHOT 0 aHau3a. OxapakTepu3yiTe cnocoObl OCYIIECTBICHHSI aHAJIN3A.

12. | UK - cnekrpockonus. Teopermuyeckne OCHOBBI M oOnacTh mpuMeHeHus. [IpuBemute
IOpUMEpPbl  YCTAHOBJIEHUS  CTPYKTYphl  BellecTBa  (pe3yJabTaTbl  BBIIOJIHEHHBIX
PAKTHYECKUX 3aJaHMi).

13. ITosicHUTE METOOJIOTHIO KOJIMYECTBEHHOTO aHaI13a METOIOM UK — CHGKTpOCKOHHeﬁ.

14. CGHCOpHHﬁ aHaJIn3 Ha OCHOBC OIITHYCCKHUX JAaTUHMKOB. Ob6nactu IMPUMCHCHU .

15. | DnexkTpoxuMHYECKHMEe  METOJbl  KAueCTBEHHOT0 U KOJMYECTBEHHOI'O  aHaJn3a.
Teopernueckrue OCHOBBI METOJIOB, KJIacCU(UKALHUS.

16. | [ToTeHIMOMETpUYECKHE METOJbI YCTAHOBJICHUS KAaYeCTBEHHOTO M KOJHMYECTBEHHOTO
cOCTaBa uccieayeMoro oopasina (mpsiMmble ¥ KOCBEHHBIE).

17. | NoHoceneKkTUBHBIE  3JEKTPOAbl,  HOHOMEphl.  [IpuMeHeHHMEe  MOHOCEIEKTUBHOU
NOTEHLIMOMETPUU B  KOJIMYECTBEHHOM aHanu3e. OxapakTepusyWTe 3aBUCHUMOCTb
BEJIMYMHBl AHAJTMTUYECKOI'O CUTHANIA OT COJEpKAHHUS OIPENEIsIEMOro KOMIIOHEHTa B
pacTBope.

18 MCTOHOHOFI/IH KOJIMYECTBECHHOI'O aHaJim3a MMOTCHIUOMETPHUICCKUM TUTPOBAHUECM.
[TosicauTe Ha KOHKPETHOM IMIpPHMEpE, BOCIOJIB3YHTECh pe3ylbTaTaMu JiabopaTOpHOU
paboTHI.

19. KOH,Z[yKTOMeTpI/ILIeCKI/Iﬁ aHaJin3, TCOPCTUYCCKHUEC OCHOBBI. HpHMaH KOHOYKTOMCTPHUA —
MCTOJ] YCTAHOBJICHHA KadC€CTBAa MPOAYKIHH, MATCPUAJIOB W KOJIHMYCCTBCHHOI'O HX




Bonpocsl K JKk3aMeH
n/n p y

COACPIKAHUS. KOHI[yKTOMCTpI/I‘ICCKOG TUTPOBAHUC.

20. | Bonprammepomerpusi, mnomisiporpadus — MONU(YHKIMOHATIBHBIE W MHOTO3JEMEHTHBIC
HOTEHIMOMETPHYECKHE METOIbI aHAIN3A.

21. | DnekTpoXxuMHUYEeCKHe CceHCOpbl. IlpuMeHeHMe B KOHTpoOJIe KayecTBa OOBEKTOB
OKpY’Karollen cpeabl.

22. | Xpomarorpadusi. Teopernueckne  OCHOBBI  Xpomarorpaduyeckoro  aHaiau3a.
Knaccugukanus meronos. IlpuHnunuanbHas cxema OCHOBHBIX Y3JI0B Xpomarorpada.
23. |IKX - oOnactu mnpuMeHeHHs. XpoMaTorpamMma — pe3yiabTaT KauyeCTBEHHOTO W

KOJWYECTBEHHOr0 aHann3a. IlosgcHure 310 YTBCPKACHUEC HA KOHKPECTHBIX ITPHUMEPAX.

24, KomoHouHas m mrockocTHas XpOMaTOFpa(bI/IH Kak METoa pasaCiICHUA U I/I,Z[eHTI/I(l)I/IKaI_II/II/I
BCIICCTB.

25. | BOXX — coBpeMeHHBIN METOJ] aHaIu3a. TeopeTuuecKre OCHOBBI, 00JIaCTH IPUMEHEHUS B
KaueCTBEHHOM U KOJIMYECTBEHHOM aHaJIM3E.

26. | Macc — cnektpomerpus. TeopeTuueckue OCHOBbI MeTojAa. VICTOYHMKM HOHH3ALUM.
XapakTepHuCcTUKa CIEKTPOB B Macc — crnekrpoMerpuu. O01acTv NIpUMEHEHUS.

27. | I'nbpuanble MeTOABI aHANIM3A: KOJOHOYHAs XpomaTorpadus — BOXKX.

28. | I'nbpuansie metoapl anammsa: UK — criekrpockorms - KX

29. | I'mOpuansie MeToan! aHanu3a: [ KX — VO — ciekrpockonus.

30. | OcHOBHBIC METPOJIOTHYECKUE XapPaKTECPUCTUKH METOJOB aHauW3a: CTaHJApTHOE
OTKJIOHEHHE, JIOBCPUTEIbHBIA HHTEPBAI COJCPIKAHHUSA OIPEACIIEMOro KOMIIOHEHTA,
OTHOCHUTEJIbHAS OIIUOKA.

31. | I'enepanpHast COBOKYITHOCTb PE3yJIbTaTOB aHaIN3a. PacmpeneneHue pe3yabTaToB aHAIN3a,
JIOBEPUTEIIbHASL BEPOSITHOCTb, CTENIEHb CBOOO/IBI.

32. | Manas BeiOopka. Kputepuii CThiofieHTa KaKk KpUTEpHil BEIOOpa 00beMa Malioi BRIOOPKH.
OnpezneneHye U UCKIIOYEHUE IPYObIX NOrPEHIHOCTEN (IIPOMaxXoB).

I[OBepHTeJII)HBIfI HHTCPBAJI 3HAYCHUA OHpGZIGJISIGMOfI KOHLCHTpPAaI UK. OtHocHUTEILHAS
oIInOKa PE3YJIbTATOB aHAJIN3a.

33. | OueHka BOCIPOM3BOAMMOCTH M TPAaBHIBHOCTH pPE3YyJIbTaTOB Hu3MepeHui. Kpurepwmii
duiepa — KPUTEPH CXO/ICTBA PE3YIbTATOB JIBYX (TpeX) cepHil pe3yIbTaToB.

34. | Pacuer nuHeiHOTrO TpaayrpoBouHoro rpaduka y=bx. CocraBieHre TaOIHIBI UCXOTHBIX
JTaHHBIX JU1s pacyeTra. [ [puMeHeHne KOMIBIOTEPHBIX IPOTrPaMM.

35. | Pacuer nmHelHOro rpaayupoBodHoro rpadpuka Yy=a + bx. CocraBieHue TaOIHIIBI
MCXOJHBIX TAHHBIX 75 pacyera. [[puMeHeHrne KOMIBIOTEPHBIX MTPOTPAMM.

36. | TpeOoBanus, IpeabIABIsEMbIE K METOJANKAM U3MEPEHHS MTOKa3aTeNel KauecTBa OO BEKTOB.
ObecneueHne ITHX TPeOOBAHUH.

37. | BHyrpenHuil 1a00paTOpHbII KOHTPOJIb KaUeCTBA U3MEPEHUH.

7.3.2. Kpurtepuu u HOpMbI OLleHKH

dopma
NpoBeaeHus!
Cemectp . KpuTepuu u HOpMBbI OLEHKH
NPOMEKYTOYHOM

aTTecTaluu

2 Dk3aMeH (YCTHO) «OTITUYHOY Teoperuueckoe cofiepkaHue

Kypca OCBOCHO IIOJIHOCTBIO, 0e3

po0OenoB, He0oOXOUMBbIe

MPAKTUIECKHE HABBIKM PaOOTHI C

OCBOEHHBIM MarepuaioMm

c(OpMHUPOBaHBI, BCE




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

IPEIyCMOTPEHHBIC  POrPaAMMOiA
oOy4yeHuss  y4eOHBIC  3aJaHUS
BBITIOJTHEHBI

«XOopouro»

Teoperuueckoe coep kanue
Kypca OCBOEHO IOJHOCTBIO, 0Oe3
po0esoB, HEKOTOpbIE
IPaKTHYECKHE HaBBIKU PabOTHI C
OCBOCHHBIM MaTepHuaIoM
c(OpPMHUPOBAaHBl  HEIOCTATOYHO.
Bce MPEeayCMOTPEHHBIE

nporpamMmoi oOydeHHsl ydeOHbIe
3a/laHus BBIMIOJIHEHBI, HEKOTOPBIC
BUJbl 3a/laHUN  BBINIOJHEHBI C
omuOKamMu

«YAOBJICTBOPUTCIIBHO»

Teopernueckoe coziep)kaHue
Kypca OCBOGHO 4YacTHUYHO, HO
poOeIbI HE HOCST
CYILIECTBEHHOTO Xapakrepa,
HEOOXOIUMBbIE NPaKTUYECKHE
HaBBbIKN pa6OTBI C OCBOCHHBIM
MarepuaioM B OCHOBHOM

chopMUPOBaHbl,  OOJBIIMHCTBO
NPEAYCMOTPEHHBIX  MPOrPaMMOK
oOy4yeHus:  y4eOHbIX  3aJaHUM
BBIIIOJIHEHO, ~ HEKOTOpbIE W3
BBITTOJTHEHHBIX 3aJJaHNH,
BO3MO)KHO, COIEp>KaT OINOKHU

«CHEYAOBJICTBOPUTCIIBHO»

Teopernueckoe cozep)kaHue
Kypca He OCBOEHO, HEOOXOIUMBIE
MPAKTUYECKHE HaBBIKK PabOTHI HE
c(OopMHUpOBaHbl,  BBIIOJIHEHHBIE
yuyeOHble  3aJaHusl  cojaepKar
rpyObIe OIIMOKH,
JIOTIOJTHUTEITbHAS
camocTosiTeNlbHass pabora Hax
MarepHajoM Kypca He TPUBEIET K
CYIIECTBEHHOMY HOBBIIICHHIO
KauecTBa BBITMIOJHEHUST YYEOHBIX
3aJlaHUN




8. YuyebHo-meToguueckoe n HGopmauMoHHoe obecneyeHne ANCLUNIUHDI

8.1. O6asarenbHaa nutepartypa

Tun (yueOHuK, yueOHOe

KoJsinmuecTBO B

Ne nocooue, yuedHo- Hay=nou
u/n ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJjioBoK) METOTHUIECKOE OCOBHe, I'ox u3nanus oudamoTexe /
IPAKTHKYM, Ip.) HaumenoBanue
IbC
1 | Bepmmnun B.1., AHanuTuyeckas  XUMHUS [ DJIEKTPOHHBII Y4eOHuk 2019 OBC «Jlanb»
Bnacosa 1.B., pecype] : y4eOnuk / WU3n. 3-e, crep. — https://e.lanbook.
Huxudoposa N.A. Cankr-IlerepOypr : Jlanb, 2019. — 428 c. : com/book/11552
wi. — (Yuebnuku Uit By30B. CrnenuanbHas 6
mutepatypa). — ISBN 978-5-8114-4121-1
2 | Cyrsarua B.M., OUBNKO-XUMHUUECKHE METO/IbI VYuebHoe nocobue 2018 OBC «Jlanb»
JlsnkoB A.A. UCCIIEIOBAHUS TOJIUMEPOB [DNEKTPOHHBIN https://e.lanbook.
pecypce] : yue6. mocobue / M3n. 3-e, ucop. — com/reader/book/
Cankr-IlerepOypr : Jlans, 2018. — 140 c. : 99212
un. — (Yuebnuku s By30B. CrienpasibHast
muteparypa). — ISBN 978-5-8114-2712-3
3 | [leperonuas O.B., [IpakTUKyM 110 aQHaJIUTUYECKOM XUMHH. YuebHoe nmocobue 2017 3BC «IPRBook»
Coxkomnosa C.A. OU3NKO-XUMUYECKHE  METOAbl  aHaimu3a http://www.iprbo
[DnmexTpoHHEI pecype] : y4eb. mocobue / okshop.ru/72731.
Boponex. roc. arpap. yu-T um. mMnepartopa html
Ilerpa I. — Boponex : BI'AY uwm. Ilerpa I,
2017.-100 ¢
4 | Cocr. Cynpauna T.N. Ananutuyeckas ~ XUMHSL U (U3HKO- JlaboparopHbrit 2018 9BC «IPRBook»
XUMHUYECKHE METOIbI aHamn3a MPAKTUKYM http://www.iprbo
[DmekTpoHHBIH  pecypc] 1abopaTOpHBIH okshop.ru/70757.
npaktukyMm /: A [lm Dp Menua, 2018. — html
118 c. : mn. — ISBN 978-5-4486-0057-9.
5 |TaneeB A.A. u nip. AHanuThueckas  XuUMHUA [ ODIEKTPOHHBIN VYuebHuk 2019 9BbC «Jlanb»

pecypc] : MeTonbl pa3JeseHUs] BEUISCTB U

https://e.lanbook.



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

Tun (yueOHUK, yueOHOE

KoanuyecTBO B

Ne nocooue, yue0Ho- Haysmon
u/n ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) MeToHYecKoe Mocobie, I'ox n3panus ounoaunorexe /
HpPAKTHEYM, Ip.) HaumeHoBaHue
9bC
rHOpU/IHBIC METOJBI aHajdHu3a: Y4eOHHK / com/book/11389
Cankr-Ilerepoypr : Jlans, 2019. — 332 c. : 9
mi. — (Yuebnuku Uit By30B. CrnenuanbpHas
muteparypa). — ISBN 978-5-8114-3394-0.
8.2. JlomosHuMTeJbLHAs IUTEPATypa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocooue, yueoHo- Hay=mon
u/n ABTOPBI, COCTABHTEH 3arsaBue (3aroJi0BOK) METOIHUIECKOE OCOGHe, T'ox m3panua onoamorexe /
HPAKTHKYM, IPp.) HaumeHoBaHue
IBC
1 Kebentsier A.I1., Ananutuueckas ~ Xxumus.  XUMHYECKHE YyeOHoe nmocodue 2014 OBC
Kepnocek A K., METO/Ibl aHann3a [DIEKPOHHEIN pecype] : «ZNANIUM.CO
Tanyts U.E. yue0. mocobue / 2-¢ uzf., crep. — MUHCK : M»
HoBoe 3manme ; MockBa : MHDOPA-M,
2014. — 542 c¢. : wun. — (Bricuee
obpaszoBanue. bakamaBpuar). — ISBN 978-
5-16004685-3.
2 Illexonauua T.B., OU3UKOXUMHYECKHE OCHOBBI U  OOIIHE YuebHOoe mocobue 2017 9BC «Jlaaby»
OnbxoBatoB E.A., MPUHIMIBL  TePepadOTKH  PACTUTEIHHOTO
Crenosoii A.B. ChIpbsl [DJIEKTPOHHBIN pecypc] yueo0.
nocobue / CankrllerepOypr : Jlans, 2017. —
208 c. : wn. — (YueOHHKM a7 BY30B.
CrenimanbHast ireparypa). — ISBN 978-5-
8114-2697-3.
3 | JleobyxoB B.W. Okapa A.U., | ®DU3UKO-XUMHUYECKHE METO/IbI Y4eOHuK 2012 OBC «Jlaab»

ITaBarouenkosa JI.II.

uccaeoBaHus [DIEKTPOHHBIM pecypc|



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

Ne
n/n

ABTOPBI, COCTABHTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocooue, yueoHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

yueOnuk / Cankr-IlerepOypr : Jlans, 2012.
— 480 c. : wr. — (Y4eOHMKH JIsT BY3O0B.

CrnenuanbHas JIuTepaTypa).
— ISBN 978-5-8114-1320-1.




8.3. IlepeueHb npogeccHOHAIBLHBIX 023 JAHHBIX U HH(POPMALHOHHBIX CIPABOYHBIX
cucTemM

- BytnepoBckue coobmieHust [INeKTpOHHBIA pecypc]| : MHOTOMPEIMET. Hayd. KYpH. /
00O «MHHOBaIMOHHO-U3/IATEIbCKU JOM «byTiiepoBckoe Haciaeaue». — DJIEKTPOH. KypHAIL. —
Kazanp : OOO «/HHOBaUMOHHO-U3ATENbCKUM oM «byTinepoBckoe Hacienuey», 1999- . Pexum
JocTyma K »KypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHsi B MHTEpEcax YCTOMYMBOTO pa3BUTHUA [DIEKTPOHHBIN pecypc| : MexayHap.
Hayd. )xypH. / Cubupckoe otnenenue PAH. — Dnektpon. xxypHair. — HoBocubupck : M3gaTenbcTBo
CO PAH, 1999 . Pexxum nocrymna k xxypH. http://www.sibran.ru/journals/Hviur/

- WebofScience [DnekTpoHHBIN pecypc]: MyJIbTUIMCHUILIMHAPHAS pedepaTuBHAS

6aza TaHHBIX. — Philadelphia: ClarivateAnalitics, 2016 — Pexum J0CTyna:
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHriL.
- Scopus  [DOnekTpoHHBI  pecypc]:  pedepatmBHas ~— 0aza  JAaHHBIX.  —

Netherlands: Elsevier, 2004 — PeskxuMm goctyma: scopus.com. — 3ariL. ¢ 9kpana. — SI3. pyc., aHri.

- Elibrary [OnekrpoHHsIli pecypc]: HaydHas 3JeKTpoHHas OmOmmorexka. — MockBa:
HO3Bb, 2000. — Pexxum mpocryna: elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHTJI.

- SpringerLink [D51eKTpOHHBIN pecypcl: [6a3a JTAHHBIX . —

Switzerland: SpringerNature, 1842. — Pexxum mocryma: link.springer.com. — 3ari. ¢ skpana. — 513.
aHrII.

- ScienceDirect  [DneKkTpoHHBI  pecypc]:  KOJUIEKIUS  DJIEKTPOHHBIX  KHHUT
usnarenbctBa Elsevier. — Netherlands: Elsevier, 2018. — Pexxum gocryma: sciencedirect.com. —
3ari. ¢ skpana. — 3. aHri.

- OBC «Jlanb» (mpaBa npunamiexar OO0 «3bC JIAHby»), moroop Ne 318 ot
22.04.2020 r. ¢ 07.05.2020 r. mo 06.05.2021 r., noroBop Ne 452 ot 02.06.2020 r. ¢ 28.07.20 r. no
27.07.2021 r. (mo anpecy http://www.e.lanbook.com) BkarouaeTr B ce0s MOITHOTEKCTOBBIC
AJIGKTPOHHBIC BEPCHHM BCEX KHUT, BBINICAIINX B UW3JAaTEIbCTBE, a TaKXKe KOJUICKIIMU
MOJTHOTEKCTOBBIX (DalIoB Apyrux H3AaTeNbecTB. B 0a3ze mpencraBieHbl HE TOJIBKO y4eOHBIC
W3JIaHKs, HO M Hay4yHasl JJUTeparypa, a TaKKe CIIOBapH.

- 3BbC «IPRbooks» (mpaBa mpunamiexxar OOO Kommanus «Ait [Tu Ap Menuay),
noroeop Ne 468 or 04.06.2020 r. c 01.08.2020 r. mo 01.08.2021 r. (mo aapecy
http://www.iprbookshop.ru) — conmepxut yueOHMKH u y4eOHBIE MOCOOUS, MOHOTrpaduu,
MIPOU3BOJICTBEHHO-TIPAKTHYECKHUE, CIPABOYHBIE H3MAHUS, a TaKXKe JCIOBYHO IUTEpaTypy IS
NpakTUKyOmUX cnenuanuctoB. B OBC BkirodeHbl uM3gaHWs 3a MOCIEAHHE S JeT 1o
TYMaHUTapHbBIM, COIMALHBIM U KOHOMHYECKHM HayKaM, MO OCTAaIbHBIM OTpACisM 3HaHUSA — 3a
nocneanue 10 jer.

8.4. IlepedyeHb MPOrpaMMHOI0O 0GecTIeYeHUsI

Ne Haumenosanmue IO PexBU3HUTHI Aorosopa
n/n (naTa, HOMep, CPOK /1eiliCTBHUS)
1 Windows: norosop Ne 757 ot 04.07.2018, cpoxk
WinPro 10 RUS Upgrd OLP NL Acdmc JIeCTBUS — OECCPOUHO;

KOHTpakT Ne 1653 or 14.12.2018, cpok
JeNCTBHUS — OECCPOUHO
2 Office Standard: norosop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL | neiictBus — 6eccpodHo
AcademicEdition



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://e.lanbook.com/
http://www.iprbookshop.ru /

8.5. Omnucaunme

MAaTepPUAJIbHO-TEXHHYECKOMI

0a3mbl, Heo0X0aMMOii IS

ocyllecTBJIeHHs 00pPa30BaTeILHOIO Npolecca Mo AUCUHUILINHE

HanmeHnoBanue 000py10BAHHBIX YUeOHBIX
Ka0OMHETOB, J1a00PaATOPHii, MACTEPCKUX U

Ne Ap. 00bEeKTOB /151 IPOBeIeHUs!

N IlepeyeHb OCHOBHOIO 000PY10BAHMS

n/m | NPpaKTHYeCKHX U JIA00PATOPHBIX 3aHATHH,

NMOMELECHHUH VI CAMOCTOATEIbHOMI
padoThl o0yyarommxcst (HoMep ayAuTOPUM)

1 | Yuebnas ayauropuss ans  nposeaeHus: | CToms YUEHUYECKUE JIByXMECTHBIC
3aHATUNA  JIGKIIMOHHOTO  TUMAa. YueOHas | (MOHOOJOKH), CTOJ MpernoiaBaTelbCKUiA,
ayIuTopus Il INPOBEIEHUS  3aHATHH | CTYyI! IIpenoaaBaTeIbCKU, J0cKa
CEMHUHApPCKOro TUMna. YueOHas ayIuTopus Ui | ayAUTOpHAS (memnoBast), Tabnuna
KypCOBOTO IPOEKTHpPOBaHUS (BbINOJIHEHUs | MeHieneeBa
KYPCOBBIX pa0o0T). YueOHasi ayauTOpus s
NPOBE/ICHUS TPYIIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIbTallMi. YueOHas ayauTopus Jjs
IPOBEJCHUS 3aHATUN TEKYIIEro KOHTPOJIA U
MIPOMEKYTOUHOM aTTecTaIiu.

A-215

2 | YuyeOnas ayautopus Juid  1nposeneHus | CTouisl YYCHUUYECKHE JIByXMECTHBIE
3aHATUH  JIGKIIMOHHOTO  TUMHa. Y4eOHas | (MOHOOJIOKH), CTOJN IPEroAaBaTeIbCKUN,
aymquTopus. Il TPOBENEHUS  3aHATHIM | CTYyI MPenoaaBaTeNbCKUiA, J0CKa
CEMHUHApPCKOro TUNa. YueOHas ayiuTopus Ui | ayAUTOPHAs (menoBast), Tabmumna
KYpPCOBOTO MPOEKTHPOBaHUS (BbIMOJIHEHHs | MeHeneeBa
KYpPCOBBIX pa0o0T). YueOHasi ayauTopusi Ijs
MPOBEJCHUS TPYNIOBBIX U WHIAWBUAYAIbHBIX
KOHCYJIbTallMi. YdueOHas ayauTopust s
MPOBEJCHUS 3aHIATUN TEKYIIEr0 KOHTPOJIA H
IIPOMEKYTOUYHOM aTTECTALUH.

A- 306

3 | Jlaboparopuss ~ «buoxumum  kinetku W | Cromel  yabopatopHbie, Moiika 60*80
MeTaboJoMuKn» YdeOHas ayautopust ans | SAFA neBa, cton npuOOpHbIH, ImKad
IIPOBEJCHUS JIaOOPaTOPHBIX padboOT BBITSKHON 1500 1B KEepaMHKa,
A-209 Mopo3uiibHass — kamepa  Binder, Ookc

MHUKpPOOHOIOrHYECKOM 0e30MacHOCTH
BMB-II- «Jlamunap-C.»-1,5, TymOa
nojakatHas, cocyn Jlproapa ans  AJuT.

xpanenuss CJIC-35M, ¢ 6 kaHucTpamu,
omok BHemHWH SRC 45 ZSPR-S
Mitsubishi Heavy, 6nok Baytpennuit SRK
45 ZSPR-S Mitsubishi Heavy, Gokc mus
crepuibHbIX padot monenr UVT-S (-AR)
BS-040107-AAA, marunk O2 + mmara
ynpasienus (4-20MA) binder 5002-0060,
ncrtounuk nmranus PowerPac Basic, 100-
120/220-240 V BioRad 1645050, xamepa
Mini-Sub Cell GT, 7x7cM,c 3aIMBOYHBIM
CTOJIMKOM ¥ YHOpaMHM Uil  3aJMBKHU
BioRad, muxponentpudyra madoparopHas
Epp MS MiniSpin, BapHaHT
npucrnocod0nenus MiniSpin, T1utatrgopma




Ne
n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeIIeHUuH JJISI CAMOCTOATEILHOMI
padoThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS

BS-010108-EK P-12/100 12 mect n/k0i0
100-150mn anms meiikepa OS-20,0S-10,
PSU-10i,ES-20, mnardpopma BS-010116-
BK P-16/88 mis meiikepa mias mpoOupox
nuamerpoMm 30mMm, 88 mect (10mur, 15wmur,
50 wm), mnardpopma yHuBepcanabHas BS-
010108-AK UP-12 ¢ 3 orpaHuyuTeIsiMu
S-10, 0S-20, PSU-10i, ES-20,
TEPMOLIUKIIED TUIS amIuidpukanuu
HYKJIEMHOBBIX KHUCJIOT T100,
tpancwuiromuHaTop KBant-C, 20x20 cwM,
miarHa BOJHBI 470 HM, XOJOIHWJIBHUK
POZIS RK - 103 A, meiikep
tepmoctatupyembii  ES-20 BS-010111-
AAA (27 osutpoB) 6e3 mIAaThOPMBI,
opobura 10 mm, BioSan, snexrpomoparop
MicroPulser  Electroporator  BioRad.
tepmoctar  TC-1/80 CI1y, CTOJ
NUCHbMEHHBINA, TaOypeTbl J1abopaTOpHBIE,
XUMHUYECKast MOCy/Ia.

HII «DyHKIHMOHAIbHBIE
reTepOLMKINYECKHE COCTMHEHNUS»
A-309

Cron 1a00paTOPHBIiA, HOJIKa K
oompur.pubdopH.ctony  2,95,0012, cron
7a00paTOpHBIE  C  MOWKOW, POTOPHO-
BaKyyMHBIH Hcnaputens ika rv8, Memanka
marauTHas HS-Pro digital, ucnaputens
potarmonssii RV 10 basic plus V, moiika
c CYILIKO, CTOJI OCTPOBHOU
1abopaTOpHBIN, AIEKTpOYaWHUK Siemens,
mKa(bl BBITSOKHBIE, MeEIanika MarHUTHas
US-1500S, mkadbl, cTON  OCTPOBHOM
¢usnueckuit 1500 OK, cronm ocTpoBHOI
xumuueckuit 1500 OKM, MOpo3MIbHUK
CaparoB 153 1350 Ne(051837,
xonoawibHUK BUTpuHa CapatoB 502, 301n
Nel038, BECBI OHAUS SPX123
nabopaTopHbIe AIIEKTPOHHBIE, 120r,
TUTUTKA 3NIeKTpHUUECKasi, IITaTUBBI
n1abopaTopHEIE, BECHI ALC-210d4,
xonoaunbHUK JlHemp 416/442, xamepa
Xxpomotorpaduyeckas, KIOBETA
J/TIpOSIB.IJIACTUH MEIIAJIKH MarHUTHBIE C
TOJIOTPEBOM, CTOJ MPEIoIaBaTeNbCKUM,
TaObypeTsl  Ja0opaTOpHbBIE,  CTYIbsi
XUMHYECKasl Iocyia

[Tomemienue Isi CaMOCTOSITENBHON PaOOTHI
CTYJICHTOB.

Cron yueHuueckuit — 26 mr., ctyn - 26
mt., KoM CTOJIbI yYEHUYECKHE, CTYJIbs




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeIIeHUuH JJISI CAMOCTOATEILHOMI
padoThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS

I-401

yueHuueckue, I[IK ¢ BbIXogom B ceTh
HHutepHer.
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