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Cpok peiicTBus pado4eil NporpaMMsbl AUCHHUILIMHBI 10 «___ » 20 I.

COI''TACOBAHO

3aBeayromuii  kKadenpoit «TeXxHOIOruM MPOU3BOJACTBA MHINEBOM MPOAYKIIMH W OpraHU3AINH
OOIIECTBEHHOT'O MTUTAHUS

« » 20 T. T.I1. TpeTpsikOBa
(noonucy) (HU.0. Damunus)

YTBEPXJIEHO
Ha 3acenanuu neHTpa MEIMIIMHCKON XUMUU

(mpotoxomn 3acemanust Ne 3 ot «19» centsaops 2019 1.)



1. esab ocBOeHUST TUCHMILIUHBI

Ilenp OCBOEHHUS JUCHMIUIMHBI — (OPMHPOBAHWE Y CTYACHTOB NPEACTABICHUS O
TEOPETUUYECKMX OCHOBaX M BO3MOMKHOCTSX MPAKTUYECKOTO MPUMEHEHHS HMHCTPYMEHTAIbHbBIX
METO/IOB aHallM3a, OCBOCHHME HABBIKOB Pa0OThI M METOJIUK (DHM3MKO-XUMHUECKUX H3MEPEHUU B
AHATUTHYECKOM MPAKTHUKE.

2. Mecto nucnumimebl B crpykrype OITIOII BO

JIuCIunIMHbl M TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oaszupyercs JaHHas JUCIUTLIINHA!
«Dusukay, «Briciias MareMaTukay, «O0IIas 1 HeopraHudeckast Xumusi», «OpraHudecKas XuMus»,
«AHamUTHYECKAsS XUMUS.

JIMCUMIUTMHBL U TPAKTHKH, ISl KOTOPBIX OCBOCHHE JAHHOW JMCLUHUILUIMHBI HEOOXOAUMO KaK
npenuiecTByromee:  «TeXHOJOrus NUINEBBIX IMPOU3BOACTB HAa HPEINPUATHIX  UIIEBOU
IIPOMBIIUIEHHOCTH», «OJKCHEpPTHAasI OIEHKAa MPOJOBOJBCTBEHHBIX TOBapoB», «TexHomorus
IOPOAYKTOB  OBICTPOTO  MPUTOTOBICHUS», «TeXHONOTHS OXJTKACHHOW U  3aMOPOKEHHOU
KyJWHApHOU NpoayKuumny, «[loarotToBka K npoueaype 3auThl U npoueaypa 3amutsl BKP.

3. Ilnanupyemblie pe3yabTaTbl 00y4eHUs
dopmMupyemblie U Nuaukaropsl
KOHTPOJINpYyeMble AOCTHKEHUS
N [Inanupyemsble pe3yabTaThbl 00y4eHH s
KOMIIeTeHIUH KOMIeTeHI U
(koA 1 HAMMEHOBaHUE) (Koa 1 HAMMEHOBaHUE)
[TK-1. CrocoOHOCTS | - 3HaTh:
HCIIOJIb30BaTh - BO3MOXHOCTH  (U3HKO-XUMHUYECKUX
TEXHUYECKUE cpenacTna METOJIOB aHAJIU3a
JUISL U3MEPEHHUST OCHOBHBIX - OCHOBHBIE D3JIEMEHTHl  IpPHUOOPOB,
napameTpoB HCIIONB3YIOLIUXCS B ¢buznko-
TEXHOJIOTHYECKHUX XUMHUYECKUX METOJaxX
IIPOLIECCOB, CBOIICTB -mpaBuyia  Oe3omacHoil  paboTel B
CBIPbsI, TIOy(haOPUKATOB U WHCTPYMECHTAIBHOU XUMUU
KayecTBa rOTOBOM YMeTs:
MPOAYKIMH, OPTaHU30BaTh - CpaBHMBaTb U  aHAJIU3UPOBATh
U OCYILIECTBIISATh BO3MOKHOCTHU WHCTPYMEHTAIBHBIX
TEXHOJIOTHYECKUU METOJIOB
Ipolecc  MPOU3BOJCTBA - BBIOMpAaTh ONTHUMAJbHBIE METOJBI
MPOIYKIINH MUTAHUSI. UCCIIEIOBAaHUSI B 3aBUCHUMOCTH  OT
TEXHOJIOTHYECKOT0 Ipolecca
Bnaners:
- TEXHUKOM SKCIIEPUMEHTAITLHBIX PaboT
- HaBbIKAMHM  aHalIM3a  I[OJIyYEHHOM
uHpOopMaIuu
- HaBbIKaMHM BbIOOpa CpPEOCTB IS
pelieHusl MOCTaBJICHHOM 3aJauyu, B TOM
yyciie M C  Y4eTOM  OTJaJIeHHBIX
AKOJIOTHYECKUX MOCIIEICTBUI




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

DopMBbI TEKYLLET0

s padora 2 (Cp 2)

IIOATOTOBKA K OTYETaM I10
71a00paTOPHBIM U MIPAKTUYECKUM
3aHATUSAM, UTOTOBOMY TECTUPOBAHUIO

N KOHTPOJIA
Mopnyas (pa3aen) BU"H HaHMeHOBaH?e TEM 3AHTHH Cemectp Obwem, Baaabl | UHTepaKkTHB, 4. (HaMMeHOBaHHe
y4eOHoi1 padoThl (yueOHoO¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Mopynsb 1. Jlexmust 1 (Jlek 1) | OcHOBBI MaTEMaTHYECKON CTAaTUCTUKH. 8 2 -
MaremaTuueckas MeTtponoruiueckue OCHOBBI.
0OpaboTka [IpuMeHeHne CTaTUCTUKH B
[Pe3yIbTaTOB npo6ooTbope n 06paboTKE MOTYIEHHBIX
aHaIM3a JNaHHbIX. ['panynpoBka
CamocrositenbHa | M3ydeHne TeM JEKIIMOHHBIX 3aHATH, 8 8
s padora 1 (Cp 1) {moaroToBka K oT4eTam 1Mo
71a00paTOPHBIM U MIPAKTUYECKUM
3aHSTHUSIM, UTOTOBOMY T€CTUPOBAHUIO
IIpakTnueckoe | Pemenue 3amay no teme 8 2
saastue 1 (Ilp 1) [«Maremarndeckas oOpaboTka
pe3yIbTaTOB aHAIHU3A
Mogyns 2. [TpakTuueckoe CriekTpoOoTOMETPUYECKOE OTIpe/IeIICHHE 8 2 OrueT 1o
Onruyeckue sarsTue 2 (IIp 1) [coacpKaHus BEMIECTBA METOAOM MPaKTUYECKOMN
METObI aHAIHU3a TPatyHpOBOYHOTO Tpaduka pabote
CamocrositenbHa | M3ydeHne TeM JEKIIMOHHBIX 3aHATHI, 8 8




DopMBbI TEKYLLET0

N KOHTPOJIA
Mopnyas (pa3aen) BU"H HaHMeHOBaH?e TEM 3AHTHH Cemectp Obwem, Baaabl | UHTepaKkTHB, 4. (HamMeHOBaHHMe
y4eOHoi1 padoThl (yueOHo¥ padoThI) q.
OII€eHOYHOI0
cpeacTBa)

Jlexmus 2 (Jlek 2) | O6mias XapaKTEePUCTHKA 8 2

CIIEKTPOCKOMTUYECKHUX METOJIOB aHAIN3a

AToMHO-a0copOIMOHHAs

creKTpockonus. MosekyIsspHo-

abcopOImoHHas cieKTpockonus B Y d-

Y BUIUMOU 00nacTu
[Ipaktnueckoe | KonTponwsHas pabora mmo Teme 8 2 KonTponbHas
sanastre 3 (I[Ip 3) |«meTpororuyeckrue OCHOBBI» pabota
[Ipaktrueckoe | CriekTpodoromeTpudeckoe 8 2 Ortuer no
sansitue 4 (IIp 4) |ompenenenue coaep:kaHus BEIIeCTBa [MPaKTUYECKON

METOIOM T00aBOK pabote
Jlexmus 3 (Jlek 3) | UK-criekTpockonusi. DOMUCCHOHHBIC 8 2 Ompoc

CIIEKTPOCKOMUYECKHE METO/IbI aHAIIN3A.

ATOMHO-3MHCCHOHHAS CIIEKTPOCKOMHS

JIfoMHHECIIEHTHAs! CIIEKTPOCKOTIHS
IIpaktnueckoe | Pemenue 3amau no teme «OnTudeckue 8 2
saasTue S (Ilp 5) [Metonsr ananmmza
[IpakTrueckoe Penrtenue 3amad mo teMe «OnTu4ecKue 8 2
sansitre 6 (IIp 6) |MeTonbl aHamu3a»
[Ipaktuyeckoe | KoHTponbHas paboTa 1o teme 8 2 KonTponbHas
sarstue 7 (Ilp 7) |«Ontudeckue METOIbI aHATH3a» paborta




DopMBbI TEKYLLET0

pazzieneHus u
KOHLICHTPUPOBAHUS

xpomatorpaduun. ['azoBas
xpomarorpadus. XKuakoctHast
xpomarorpadus

N KOHTPOJIA
Moayas (pa3aen) BU"H HaHMeHOBaH?e TEM 3aHITHH Cemectp Odnem, banasl | UHTepakTHB, 4. (HaMMeHOBaHHE
y4eOHoi1 padoThl (yueOHo¥ padoThI) q.
OII€eHOYHOI0
CpeCTBa)
Monyisb 3. Jlexmus 4 (Jlek 4) | DneKTpOXUMHUYECKHE METO/Ibl aHATH3A. 8 2
DNEKTPOXUMHUUECKH Konaykromerpus.
€ METObI aHAJIN3a [ToTeHImoMeTpruYECKUii METO/] aHaIn3a
CamocrositenbHa | M3ydyeHne TeM JEKIIMOHHBIX 3aHATHH, 8 8
s padota 3 (Cp 3) {moAroTOBKA K OTYETAM TIO
1ab0PaTOPHBIM U MPAKTUIECKUM
3aHSTHUSIM, UTOTOBOMY T€CTUPOBAHUIO
Jlexmus 5 (Jlek 5) | KynonoMmerpuyeckuii METO] aHAIH3a 8 2
BonpraMiiepoMeTpUuecKuil  METOJ
aHanM3a
[IpakTrueckoe Penrenue 3amad mo reMe 8 2
sanstre 8 (Ip 8) |«DAEKTPOXUMHYECKHE METOTbI
aHaJn3a»
[Ipaktnueckoe | KonTponwsHas pabora mmo Teme 8 2 KonTponbHas
saastre 9 (Ip 9 ) |«DnekTpoXuMHYECKHe METO B pabota
[IpakTtnueckoe | OnpexneneHue coaepkaHus BEIIECTBA 8 2 Ortuer no
3anatue 10 (JIab |MeTo1oM MOTEHIIMOMETPUIECKOTO [IPaKTUYECKON
10) TUTPOBAHUS pabote
Monyns 4. Meroasl | Jlexkuus 6 (JIek 6) | TeopeTndeckre OCHOBBI 8 2




DopMBbI TEKYLLET0

N KOHTPOJIA
Moayas (pa3aen) BU"H HaHMeHOBaH?e TEM 3aHITHH Cemectp Odnem, banasl | UHTepakTHB, 4. (HaMMeHOBaHHE
y4eOHoi1 padoThl (yueOHo¥ padoThI) q.
OII€eHOYHOI0
cpeacTBa)
CamocrositenpbHa | U3ydeHue TeM JIEKIMOHHBIX 3aHSATHM, 8 11,75
s pabora 4(Cp 4) |IOATrOTOBKA K OTYETaM 110
71a00PaTOPHBIM U MPAKTUYECKUM
3aHATHUSAM, UTOTOBOMY TECTUPOBAHHIO
[IpakTrueckoe Penrenue 3amad mo reMe 8 2
3anatue 11 (Ilp  |«Xpomarorpaduueckue METOIbI
11) aHaJIM3a»
[IpakTtnueckoe | KoHTposIbHOE 3aHATHE TIO TEME 8 2
3anarue 12 (IIp | «Xpomatorpadpuueckue METO/bI
12) aHaJIn3a»
[Tpomexxyrounas |IIpomexyTouHas aTTecTanus (3a4er) 8 0,25 Bompocs! k 3a4yery
arrectarus (I[1A)
HUroro: 180




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Ipu peanu3anuu AMCHUILIMHBI HUCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YeHHUS —
opraHuzaisi ydeOHOTO Tpoliecca B By3€, OCHOBAaHHAash Ha JICKIIMOHHO-CEMHHAPCKO-3a4E€THOU
dopmax oOyuenus. K dopmam 00ydeHHs] OTHOCSTCS JEKIUH, MPAKTUYECKHE U TaOOpaTOpHBIE
3aHATHS, & TAK)KE CaMOCTOsITeNbHas paboTa. Ha JeKnusx MCroib3yroTCs HATJISIHBIE U CIIOBECHBIC
METOJIbI OOYYCHHs, Ha MPAKTUYCCKUX W JTa0OpAaTOPHBIX 3aHATUAX — HATJSIHBIC, CIIOBECHBIC U
NPaKTUIECKHE METO/IBI.

6. MeToan4yeckue yKazaHHsl 10 OCBOCHHUIO M CIIUNINHbI

Moayas 1
MaremaTtuydeckasi 00padoTka pe3yabTaTOB

Tembl JIeKUMOHHBIX 3aHATHI: OCHOBBI MaTeMaTUYECKON CTATUCTUKHU. MeTposiorunueckue
OCHOBBI. [[puMeHeHne cTaTUCTUKH B IPOO00TOOpE M 00padOTKE MOJYICHHBIX — JTAHHBIX.
I'panyupoBka.

Tembl mpakTHYeckoro 3ansaTusi: Pemenne 3amau mo teme «Martematuyeckas oOpaboTKa
pe3ynbTaToB aHanuza». KontponpHas padora mo treme «MeTpoIornidecKue OCHOBED)

HN3y4yuB JgaHHBIA MOAYJb CTYJEHT [OJIKEH: OBJIAJETh OCHOBAMM MaTEMATHYECKOU
00pabOTKH Pe3yIbTaTOB XUMHUYECKOTO aHATN3a

3HaTh:  METOJbl OLEHKHM NPaBUIBHOCTH, CXOAMMOCTH, JOCTOBEPHOCTH pE3yJbTara,
KpUTepuu Trpydboro npomaxa u kpurepun duiepa.

YMeThb: NMPUMEHSTH METOABI CTaTOOPaOOTKM Ha MPAKTHUKE, OLICHUBATH JOCTOBEPHOCTH U
MOTPEIIHOCTh MPOBEICHHBIX U3MEPEHUI.

Baanerb: MeTogaMu BBIYMCICEHUM OCHOBHBIX KPUTEPUEB METPOJIOTHUU, KOMIIBIOTEPHBIMU
nporpaMmmMaMu 1Mo 00pabOTKe TaHHBIX

MeTounquKne PE€KOMEHIAUHA MO U3YICHHUIO TEMBbI:

[Ipu ocBoeHHH TeMbl HEOOXOAUMO:

- O3HAaKOMHUTHCS C HUMEIOIUMUCS JIUTEPATYPHBIMA HCTOYHUKAMH (y4eOHUKaMHU,
MOHOTpadUsIMH, 3JIEKTPOHHBIMH pEeCcypcamH, CTaThbsIMH B BEAYIIUX XUMHUYECKHX KypHalax),
JEKUUAMU IpenogaBaTeiei

- CdopmupoBaTh TMOHUMAHHE OCHOBHBIX METPOJIOTUYECKUX XapaKTEPUCTHUK, UX
BO3MO>XHOCTEM M METOJIMK pacyerTa.

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

Kak nckitovarorest rpyobie MorpenHocTy (mpomaxu)?

YTto Takoe JOCTOBEPHOCTH, IPABUIBHOCTh U CXOJAUMOCTD PE3YNIbTAaTOB?
Kak u nns gero paccuntsiBaroT kpurepuil CtbrofeHra’?

Kak paccuntars morpemHocTb U3MepeHus?

Uto Takoe JOBEPUTENIbHBIA HHTEPBAN?

6. Kak paccumtaTh HEOOXOIMMOE YHCIO MapaUICIbHBIX W3MEPEHUU IS TOJYYCHHS
pe3yiabTaTa ¢ 3aJJaHHON TOYHOCTHIO?

7. Jnst wero ucnosb3yrot kputepuii Guiepa?

MRS



Mopayas 2
Onruyeckne MeTOAbI AHAJIN32

Tembl JIeKIHOHHBIX 3aHATHII: O0mas  XapaKTepHCTHKA CIIEKTPOCKOMMYECKIX METO/IOB
aHanmu3a. ATOMHO-a0COpOIIMOHHAs CTIEKTPOCKONHsL. MoJeKyIsipHO-a0CcOpOIIMOHHAS CIIEKTPOCKOTHS
B Y®- u Bugumoit obnactu. MK-crekTpockonus. DMHCCHOHHBIE CIMEKTPOCKOMUYECKUE METOIbI
aHanmu3a. ATOMHO-3MHCCHUOHHAsl CIEKTpocKomus. JlloMHHecLeHTHas crekTpockonus. Jlpyrue
CIIEKTPAJIbHBIC M ONITUYECKUE METO/IBL.

Tembl npakTHYecKUX 3aHATHI: Pemenne 3a1a4 no reme «ONTUYECKUE METOIbI AHATU3A.
KontponsHas pabora

N3y4yuB 1aHHBI MOAYJIb CTYAEHT A0JKeH: CHOPMUPOBATH OCHOBHEIC MIPE/ICTABICHHS 00
ONTHYECKUX METOJIaX aHAJIN3a, UX BO3MOXKHOCTSX, OTPAHUYCHHIX U 00JIACTAX TPUMEHEHUS.

3HaTb: CHGKTpBI HSHY‘IGHI/IH, NCTOYHUKN I/IS.HY‘-ICHI/IH, BHUJBI OIITUYCCKHUX METOJ0B aHAJIN3a

YMeThb: OlIEHUBATh BO3MOXXHOCTH Ka)KJOTO METOJa, BHIOMPATh MOAXOJSIIANA TOJ 3a1ady
METO/JI UCCIIEOBAHHUS

Baanerb: meromukamm criektpodoromerpuueckoro u  MK-mccnemoBaHusi, HaBBIKaMU
00pabOTKM NMOJTYYCHHBIX Pe3yJIbTaTOB aHATN3a

MeToanuyecKkue PEKOMEHAAIUHA I10 H3YYCHUIO TEMbI:

ITpu ocBOeHMU TEeMbI HEOOXOJMMO:

- O3HAKOMHUTBCS C MMEIOUIMMUCS JIUTEPATYPHBIMH HCTOYHUKAMH (y4eOHUKaMH,
MOHOTpausAMHU, 3JIEKTPOHHBIMU PpECypcaMH, CTaThbsIMHU B BEAYIIMX XUMHUYECKUX IKypHAJIaXx),
JEKIUSAMH pernoaaBaTenei

- ChopmupoBaTh TNOHMMaHME OCHOBHBIX METPOJIOTUYECKUX XaAPAKTEPUCTHUK, HX
BO3MOXKHOCTEH ¥ METOAMK pacyeTa.

- OTBeTUTH Ha KOHTPOJIEHBIC BOTIPOCHI:

1. HazoBure OCHOBHBIE ONTHMYECKHE METOJbl Kaue€CTBEHHOIO M KOJUYECTBEHHOI'O
aHaaMu3a.

2. OT 4ero 3aBUCUT HHTEHCUBHOCTD U IIMPUHA CIIEKTPAIbHBIX JIUHUI?

3. Kak mpoBOAST KayeCTBEHHBIH M KOJWYECTBEHHBIM aHAIW3 B SMHCCHOHHOMU
CIEKTPOCKONUU?

4. Onrtuueckas cxema criektpomerpa. Y d- u BuauMbie 00J1aCTH CIIEKTpA.

5. 3anuiuTe OCHOBHOM 3aKOH CBeTomornomeHus. HazoBure orpaHu4eHus U yCIOBHS
MPUMEHUMOCTH 3akoHa byrepa - JlamOepra - bepa.

6. B gem 3akioyaercss METOI0M IpaayupoBoyHoro rpaduka? Metoz nodaBok? Metox
JIBYX CTaHIApTOB?

7. Pedpakromerpuueckue Mmetoasl aHanu3a. [lokazarens mpenoMiIeHHs.

8. UYrto Takoe yaenbHas U MOJIsipHas pedpaxis?

9. Omnpexnenenne MOJSPHON pedpakIiuy TBEPIOTO BELIECTBA B PACTBOPE.

10. KonnyecTBenHbIi pedpakTomMeTpuuecKkuii aHam3. AHAJIM3 CMECH BEIIECTB.

Monyas 3

3JI€KTp0XI/IMI/I‘leCKI/Ie METOAbI aHAJIHU3a

Tembl JIEKIMOHHBIX 3aHATHII: DIIEKTPOXUMUYECKHUE METO bl aHanu3a. Konaykromerpusi.
[ToTeHmomMeTpruyeCcKuit METOI aHanau3a. Kynonomerpuueckuii METOJT a”Hajn3a.
BonbraMniepomeTpuuecKuil METO aHAIU3A.

Tembl npakTHYeCKHUX 3aHATHH: Pemenue 3a1a4 mo teMe «JEKTPOXUMUYECKHE METOIbI
aHaJIn3a»



N3yunB naHHBIA MOIYJb CTYAEHT J0JI:KeH: cCOOPMUPOBATH OCHOBHBIE MPECTABICHUS 00
DIIEKTPOXMMUYECKUX METOJaX aHaliu3a, WX BO3MOXHOCTSAX, OTPAHUYEHUSX H  00JacTsIx
MIPUMEHEHUS.

3HaTh: OCHOBBI AJIEKTPOXMMUUYECKHX METOJOB aHAIN3a, 3aKOHbl M YPAaBHEHUS METOJIOB,
BO3MOKHOCTH UX MPAKTHYECKOTO TIPUMEHEHUS

YMeTh: OLICHUBATH BO3MOKHOCTH Ka)XJIOTO METOJa, BBIOMPATH MOAXOMSAIINN TOJ 3aady
METO/, UCCIIETOBAHMS

Baanerb: mMeTonMKaMu MOTEHIIMOMETPUYECKOTO, KOHIYKTOMETPUUECKOTO HCCIIEOBAHUSA,
HaBBIKaMH 00pabOTKH TMOTYUYCHHBIX Pe3yJbTaTOB aHATN3a

MeTounquKne PE€KOMEHIAUHA MO U3YICHHUIO TEMBbI:

[Tpu ocBOCHMM TEMBI HEOOXOUMO:

- O3HAaKOMHUTHCS C HUMEIONIUMUCS JIUTEPATYPHBIMU HCTOYHUKAMH (y4eOHUKaMH,
MOHOTpadUsIMH, SJIEKTPOHHBIMH PECypCcaMH, CTAaThsIMH B BEIYIIUX XHUMHYECKUX JKypHaJIax),
JEKUUAMU IIpenogaBaTeiei

- CdopmupoBaTh TOHUMAHUE OCHOBHBIX METPOJIOTHYECKUX XapPaKTEPUCTUK, WX
BO3MOXHOCTEN U METOJIMK pacyeTa.

- OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:

1. Ha yem ocHoBan meton noTeHmomeTpun? 3anumute ypaBuenue HepHera.

2. [IpuBeaute KJIacCU(PUKAITHIO BJIEKTPOJIOB. [Ipumepsl  3IEKTPOIOB B
NOTEHLIUOMETPUHU.

3. Ha yem ocHoBan meton kynonomerpuu? Chopmynupyiite 3akon Dapaaes

4. Uro n3mepsoT B KOHAYKTOMeTpuH? Kakne 3aKoHBI U MOJIO0XKEHUS ITOTO METOAA BaM
U3BECTHBI?

5. Yro Takoe nossiporpadus? Uto Takoe BOJIbTaAMIIEPOMETPHUIECKOE TUTPOBAHUE?

6. B uem cyTs MeTOn@2 amniepomMeTpun?

Monyas 4

Metoabl pa3iesieHUs1 1 KOHIEHTPHPOBAHUSA

Tembl Jexknmii: Teopernueckwe OCHOBBI xpomarorpaduu. ['azoBas xpomarorpadus
XKunkoctHas xpomarorpadus. OTaenbHbIe BUABI )KUAKOCTHON XpoMaTorpagpuu

Tembl npakTHYecKUX 3aHATHI: Pemenue 3a1a4 mo teme «XpomaTtorpaduueckre METOIbI
aHanmzay. KoHTponbHas paboTa 1o reme

N3y4yuB naHHbIii MOAYJb, CTYAEHT A0JKeH: CPOPMUPOBATH MPECTABICHUE O COCTOSIHUU
COBPEMEHHOTO ra30XpoMaTorpapuiIeckoro aHalnu3a, ero BO3MOKHOCTSX, OCHOBHBIX HAIPAaBICHHIX
U TeHJICHIUSAX Pa3BUTHA.

3HaTh:

- TEOPETUYECKHE  OCHOBBI ~ Ta30BOM  Xpomarorpaduu, OCHOBHBIE  METOJbI
KaueCTBEHHOT'O U KOJIMYECTBEHHOTO XpOMaTOrpauecKoro aHaumsa;

- anmnapatypHoe odpopMieHHe ra3oXxpoMarorpadudeckoro mnpoiecca

Ymers:

- ONpeeNiATh OCHOBHBIE XapaKTEPUCTUKH XpoMaTorpauueckoro Impolecca u3
XpOMAaTOIpaMMBbl; HHTEPIPETUPOBATE DKCIIEPUMEHTAIILHEIE PE3YIbTAThI

- noI0UpPaTh ONTUMAJIbHBIE YCIOBHS MPOBEACHUS XpOMaTOrpauuecKkoro pas3aeacHus

Baaners:

- METOJMKAMU MOMCKAa TMOAXOMSIEro BapHaHTa pa3AeieHUs BEIIEeCTB; CIOocOOaMu
OIICHKH MOTPEITHOCTH (PU3UKO-XUMHUYECKOTO IKCTIEPUMEHTA

- HaBBIKaMH pabOTHI HA COBPEMEHHOM XpoMaTorpadudeckoM 000pyTI0BaHHH.



MeToanuyecKkue PEKOMEHAAIUHA I10 H3YYCHUIO TEMbI

ITpu ocBOeHMM TEeMbI HEOOXOIMMO:

- O3HAKOMHUTBCS C MMEIOUIMMHUCS JIUTEPATYPHBIMH HCTOYHUKAMH (y4eOHUKaMH,
MOHOTpausAMHU, 3JIEKTPOHHBIMHU pECypcaMH, CTaTbsIMH B BEAYIIMX XUMHUYECKUX IKypHAJIax),
JEKIUSAMH IpernoaaBaTenei

- ChopmupoBaTh MOHMMaHUE (PUIUKO-XMMUYECKHX IPOLIECCOB  YAEPKUBAHUS
copOaToB Pa3IMYHOTO CTPOCHMS Ha PA3IMYHBIX TI0 IPUPOJIC HETIOABIKHBIX (hazax

- OTBeTUTH Ha KOHTPOJILHBIE BOIIPOCHI:

1. JatiTe onpeneneHue xpomartorpaduu.

2. Kakne ocobGeHHocTH Xpomarorpaduu IMO3BOJSIOT JOCTHYB JIYYIIETO pa3JeeHUs
BEIIECTB C OJIM3KMMHU CBOMCTBAMHU IO CPABHEHUIO C IPYTUMHU METOAAMHU pa3/IeJICHHUS.

3. [lepeuncaure crnocoObl MoydeHUs] XpoMarorpaMM. UTo MCHOIB3yeTCsl B KaueCTBE
3JIFOEHTOB B KaKIOM M3 CIIOCOOOB?

4. Kak MOXHO OCyIIeCTBIATh WIACHTU(UKAIMIO ONpEACIsIeMbIX COSIUHEHUI B CMECH
nociie uX XpomMarorpaduyeckoro pazaeneHus?

5. Uro Takoe WHACKCH yAepkuBaHusi? Kakue cHUCTEeMbl WHICKCOB YICpKHBAHUS
HCITONIB3YIOT B XpoMaTorpaduu (MpeuMyIieCTBEHHO B Ta30BOi)?

6. [lepeuncaure cnocoObl KOJMUECTBEHHOT0 aHalu3a B Xxpomartorpaduu. CpaBHUTE HX
MEXIy COOOM.

7. CpaBHuTe JBa pexXMMa pa3/IeieHus B ra30BOM XpoMaTorpaduu — U30TEPMUUECKUN U
IPOrpaMMHUPOBAHUE TEMIIEPATYPHI.

8. [lepeuncanre 1eTEKTOPHI B Ta30BOM Xpomarorpaduu.

0. [Tepeunciure OCOOCHHOCTH W TMPEUMYIIECTBA BBHICOKOA((OEKTUBHON KHUIKOCTHOMN
xpomarorpapuu (BOXX).

10. Kakue BapuaHTBl METO/1a UCTIOJIB3YIOT B AHAJTUTUYECKOUN MPaKkTUKE?

11.  Kakume copOentsl wucnonb3dyior B BOXX? Kakum TpeOoBaHUSAM OHU JIOJIKHBI
OTBEYaTh?

12.  Tlouemy namboinee momymnsipubie copOenTsl B BOXX — cunmkarens u, ocoGeHHO,
MoupunrpoBanubie cunukarenu? Kak nmpoBoasaT MoauduKanuoo cuanKaresns?

13.  Uewm ompenensercs SITIOUPYIONIAs CIIOCOOHOCTh MOABMKHON (Da3bl B KHIAKOCTHOM
xpomarorpaduu?

14.  Kaxk noa0uparoT cocTaB MOABMKHOHN (a3bl B )KUIKOCTHOU XpomaTorpaduu?



N —

7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemect Koa koHTpO/IMpyemMoil KOMIIeTeH UK HaumenoBanme
P (WJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
8 ITK-1 OTtyeTsl 110 JTabopaTopHBIM padoTam 1-8

KoMITIeKThI KOHTPOIBHBIX PAOOT
Bomnpocs! k 3auety Ne 1-42
Wrorossiii Tect, Bonpock! 1-500

7.2. TunoBble 3aJaHUsi WM HHbIE MAaTEPHAJIbI, HEOOXOAMMbIE [JIsi TEKYyIIero
KOHTPOJISt

7.2.1. KoHTpoOJbLHBbIE PA0OTHI

Bpluncnure onTHYECKYIO INIOTHOCTh PacTBOPA, €CJIM CBETOIIPOIyCKaHue ero paBHoO 80%.
Monspuslii koadduuuent noriomenus KMnO4 ipu A = 546 um pasen 2420.

OnTuueckass TMIOTHOCTh 3TOoro pactBopa mpu | = 2 cm pasua 0,800. Onpenmenure
T(KMnO4/Mn).
Onpenenure MaKCUMaJbHYIO TONIIMHY MOTJoWalomero cioss | 11  ¢oromeTpupoBaHUs
OKpAIIEHHOTO PACTBOPA COIM KeJIe3a, eciii B 50 cM® JaHHOTO pacTBOpa COAEPKUTCS 2 M JKele3a.
OnrtHyeckas MIOTHOCTH pacTBopa paBHa 0,430, a MoOIApHLI ko3 uIIeHT nornomenus 4-10°.
PaccunTaiiTe HaMMEHBIIYI0 KOHIIEHTDAIMIO BEIIeCTBA (MONL/IM®) s  (POTOMETPUUECKOTO
OTIpejieNieH s, eClIM N3BECTHO, uTo €\ = 5+ 10% a onTumanbHOe 3Havenne A mpu | = 5 cM paBHO
0,010.
Uccnenyemsrit pactBop umeet A = 0,900 npu u3mepeHuu B kroBete ¢ 1 =5 cMm.

Onpenenure KOHLEHTPALMIO pacTBOpa, €CJIM CTaHJApTHBIM pacTBOp, conepkauuil 7
MKT/CM> 9TOTO ke BelecTBa, meeT A = 0,600 mpu n3MepeHnH B KioBere ¢ 1 = 3 cm.
HaBecky cmumaBa, coaepkamero TuTtaHn Maccoit 0,2500 1, pacTBOopwiM U pa30aBHIH
JUCTUIUTMPOBAHHOM BOJON B MepHOi konbe mo 100 cm®. K 25,00 cm® monydeHHOro pacTsopa
706aBUIIM COOTBETCTBYIONINE PEAKTHBEI M Pa30aBHiIH 10 50 cM>, TIpH 3TOM MOTYUHIH COSTHHEHHE
)kénrtoro npera. OnTuyeckas MIOTHOCTh, MOJy4eHHOro pactBopa paBHa 0,220. K apyroii nopuun
o6BEMom 25,00 cM> 106aBHIM pacTBOp, copepxkamuii 0,20 Mr THTaHA, ¥ 06PAGOTAIN AHATOTUYHO
nepBoMy pactBopy. OmnTuyeckas IUIOTHOCTH 3Toro pactBopa paBHa 0,500. Onpenenute
coJiepaHue TUTaHa B cruiase (o, %).
W3 naBecku cranu, coaeprkanieil Hukenb maccor 0,2542 r, mocie COOTBETCTBYIOIICH 00pabOTKH
nonyuunu  100,0 cm® pacTBOpa, COIEpKAIIEro AUMETHINTHOKCUMAT Hukens. OnTuyeckas
IJIOTHOCTB 3TOT0 PacTBOpPa, OTHOCUTEIBLHO pacTBOpa CpaBHEHUs, cojaeprkaiiero 6,00 Mr HUKes B
100 cm®, paBHa 0,440. JIns mocTpoeHMs TPadyHpOBOYHOTO rpadka B3SIM TPHM CTAHIAPTHBIX
pactBopa, coxepxamux 4,00; 8,00; 10,0 cm® muxens B 100,0 cM® M HOAYyYMIM TP TeX XKe
YCIIOBHUSIX OTHOCUTEJIBHBIE ONTHYECKHE IUIOTHOCTH cooTBeTcTBeHHO: — (,240; 0,240; 0,460.
Brruncnute copepkanue HUKens B ctanu (o, %).
Monspusiii xodddumuent nornomenus mutusonata meau (III) 8 CCls paBen 4,52.10% Kakyio
MacCOBYIO JIOJI0 MEAM MOXKHO OINPEAENUTh C JUTU30HOM, €CJIM W3 HaBeCKH oOpaslia cIuiaBa
maccoit 1,0000 r momyuunu 25,00 cm® pactsopa mutusonara B CCls? Onruueckas IIOTHOCTD,
n3mepenHas npu 1 = 5,0 cm, coctasumna 0,020.
Jlna onpeneneHus MapraHua B cTaiu HaBecky maccod 1,000 r pacTBopuim B CMECH CEPHO,
docdopHOI M a30THON KUCIOT M pacTBOPoB pasbasunu g0 200 cm’. g doToMeTpupoBaHus
otobpamu 20 cM® 3TOro pacTBopa M PEaKIHio MpoBenu B Koibe BMecTuMmocThio 100 cm’. Tlo
rpalydupoBOYHOMY TpaduKy cojep)kaHHe MapraHia B 3ToM pactBope paBHo 0,71 mr. KakoBo
coaepxanue Mn (o, %) B cranu?



10. s onmpeneneHust Menu B cruiaBe u3 HaBecku Maccoit 0,3000 r mocne pacTBOpeHust U 00paboTKu
pactBopoM NH3 momyunmu 250 cM® OKpalIeHHOTo pacTBOPa, ONTHYECKas IIOTHOCTh KOTOPOTO B
kroBeTe npu | = 1 cm pasnHa 0,250. Onpenenute conep:kanue Meau B ciuiase (®, %), ecnu el =
400.

IIpumep BapuaHTa KOHTPOJIbHOM PadOTHI:

Bapuanrt 1
1. Abcopoyuonnas cnekmpockonus. ONPeneNuTh ONTUYECKYIO TUIOTHOCTh PAcTBOPOB,
K03 pHLIMEHT MPOnmyCKaHusl KOTOPBIX paBeH a) 78,5%; 6) 0,087.
2. Amomno-abcopoyuonnviti ananuz.  O6pazenr msica maccoit 0,15 T coxriom B

My]enbpHOI TIeun, OCTaTOK PACTBOPUIIM B COJITHON KHUCIIOTE U pa30aBUIIM paCTBOPOM COJU JJAHTaHA
10 5,00 mi muist yeTpaHeHus Memaroniero BiausHus Gocdar-nonos. K geTsipeM paBHBIM MOPIUSIM
AHATM3UPYEMOTO pacTBOpa M00aBUIM paBHbIE OOBEMBI CTAHIAPTHBIX PACTBOPOB KAallbIIUA,
coxepxamux co = 0; ¢1 = 2,0; c2 = 4,0; c¢3 = 8,0 mxr/mi Ca 1 Takoe e KOJTUYECTBO COJIM JIaHTaHa,
KaKk B aHanm3upyeMoMm pacTBope. Ha aTomHO-abCOpOIMOHHOM CHEKTpOo(GOTOMETpE H3MEPHIIN
ONTUYECKYIO MJIOTHOCTh QHAIUTUYECKOW JIMHUU Kanblus 422,67 HM. BbrunciauTte KOHLIEHTpPALUIO
KaJblHs (MI/KT), UCIIONB3YS MOCTPOEHUE TPaJyupPOBOYHOTO Tpaduka 1Mo Meromy A00aBOK, €CIH
MOJIYYEeHBI CIEAYIONINE 3HAUCHUS] ONTHUYECKOU TIIOTHOCTH: Ax2 = 0,050; Ax+cy2 = 0,116; Ax+c2)2 =
0,185; Ax+e3y2 = 0,320.

3. Konoykmomempusa. B HaBecke OpraHMueckoro coeluHeHuss Maccon 2,299 r
KHUCJIOpOJ KoJindyecTBEeHHO nepeBenu B CO2. Jlnokeua yriepojia paCTBOPHIN B JIEKTPOJIUTHYECKOM
sueiike, HAMOJHEHHON pa30aBJICHHBIM pAcTBOPOM IIEJOYH, W ONPEACTIIA yMEHBIICHHE
3TEeKTPUYECKOH MPOBOIMMOCTH TIOTJIOTUTENBHOTO pacTBopa Azx = 300-10°, Cm. Takum xe
MIpEeBpallCHHSIM MMOJBEPIJIA CTaHAApTHBIE BellecTBa, cojaepxaiue ot 200 no 1000 Mkr kuciopona,
U U3MEPUIIM COOTBETCTBYIOIINE 3HAUCHUS A:

mo2 B 00pasiie, MKT ......... 200 400 600 800 1000

Az-10%, CM..........ceeene. . 80 150 220 285 355

[Toctpoiite rpagyupoBOoYHBIH TpaduK W BbIUKCINTE MaccoByko noiito (%) kuciopoaa B
oOpasiie.

4. llomenyuomempus. IlocTpoliTe KpUBBIE MOTEHIIMOMETPUYECKOTO TUTPOBAHUS B

koopauHarax pH-V u ApH/ Ay -V U ONpEIeINTe KOHICHTPALHIO (MOJIB/JT) pacTBOpa YKCYCHOM

KHUCIOTHI, eciu npu TuTpoBanuu 10,00 i storo pacteopa 0,1000 M KOH nonyunnu cnenyromue
pe3yIbTAThI:

Vikon, ma ...10,00 13,00 14,00 14,50 14,90 15,00 15,10 15,50
16,00

pH............ 5,05 5,56 5,88 6,19 6,92 8,82 10,59 11,29
11,58

5. lonapocpagus u amnepomempus. HadepTure MNOMAPU3ALMOHHYIO KPHBYIO U
OXapakTepusyiiTe ee OTAeIbHbIC ydacTKu. [IpuBenuTe ypaBHEHHE MOISPOTpapUUECKON BOJHBL
Hcnonb3ys cnpaBouHble JaHHbIC, MPENIOKHUTE MOIXOASIIUE YCIOBHs (MOTEHUUaN, (POHOBBIN
3JIEKTPOIMT) [l HOJAPOrpadhuuecKoro onpesieieHus komnonenTos cmecu NiZt u Zn?*,

6. Onekmpoepasumempuss  u  Kyionomempusa. V3 aHAIM3UpPYyEeMOro  pacTtBopa,
COJIEpIKalero NOHBI TPEXBAJIEHTHOIO METallIa, B pe3yjbTaTe 3JIeKTpoau3a npu cuie Toka 1,000 A
3a BpeMsa T = 15,0 mun Ha kaTone ObLI0 BhIAENeHO 0,6497 r MeTamta. Onpenenure, KaKol MeTasT
ObLI B pacTBOpE, eciin BXoA 1o ToKy 1 =100%.

7.2.2. Bonpochbl K OIIPOCY




BpamarenbHasi 1 MUKPOBOJIHOBAs CIIEKTPOCKONUS

Teopus BpamarensHbix criekTpoB. CBY-cniekTpockonysi. MOHOXpOMAaTHYHOCTh U3ITY4EHUS.
TpeOoBanusi K BeHIECTBaM, HCCIEAYEMBIM METOJAOM MHKPOBOJHOBOM crekTpockonuu. CBU-
cnexktpoMetp. IIpakTuueckoe npuMeHeHue.

SAMP-cnekTpockonus

CymHocts Mertoma. Xumuueckuil ciasur. Cxema SAMP-cnektpomerpa. KauecTBeHHBIN
aHaM3 W uccienoBaHusa CTpykTypsl MetonoM AMP. KonuuectBeHnublii ananusz metonom SAMP.
[MonsTue 06 DIIP.

Pagnomerpuyeckue MeTOAbI MCCICA0BAHUA

Tunsl paguoakTUBHOIO pacnafa. 3aKOH PaJuOAaKTUBHOIO pacrnajga. CUeTYMKU U3ITY4YECHHUS.
HckyccTBeHHass  paJlOaKTMBHOCTb. METOOMKM  aHaiau3a, OCHOBaHHbIE HAa  U3MEPEHHUH
paZMOAaKTUBHOCTH B aHanu3e (AaKTMBALMOHHBIA aHajdM3, METOJ HW30TOMHOIO pa3z0aBiieHus,
paaroMeTpUYecKoe TUTPOBAHHUE).

Kpurtepuu ouenkn: Komnoksuym ouenuBaercs B 20 6amioB. Chnaercsi ycTHO, B Ounere 4
BOIPOCA, KAKJIBII OLICHUBACTCS O MATHOALITEHON CUCTEME.

7.2.3. KoMIJIEKTBLI OTYETOB 10 NPAKTHYECKHM padoraM

IIpakTnyeckass  padora: Pedpaxkromerpuueckoe onpeaejsenue. PaGora ¢
peppaxkToMeTpomM
Iens paboThI: OBAAETh HABBIKAMH Pa0OTHI C PePPAKTOMETPOM

Memoouxa npogedenus

1. [IpenBapuTebHO MPOBECTH HEOOXOAUMBIEC PACUETHI JUIs IPOBEICHUS aHAIM3A.

2. Kpatko onucaTs X0 paboTHI U BHINOIHIEMBIE OTIEpALINU.

3. Pe3ynpTaThl SKCHEPUMEHTATBHOM 4YacTH peKoMeHAyeTcs OQOpMHUTh B BHUIE
TaOJIUIIBI.

4. [TocTpouTh rpalydipOBOYHBIN rpaduK.

S. [IprMEHUTHb XEMOMETPUKY.

Tabauya — pe3yabTaThl aHAJIA3a UCCIIEYEMOTo o0pasia

Ananmszupyemoe | HaBecka 3HaueHus
BEIIIECTBO obpasma m = | rmokazaTest
»e...T WA Vg , | IPETOMIICHUS
oM’
Vi
\%i
6. [ToamucaThk MOydeHHBIE PE3YJIBTATHI y MPEMOAaBaTENS.

7. OdopMuts oTuer.



IIpakTnueckas paGora: Cnexkrpodoromerpuyeckoe omnpeaenenue. Padora co
cnexkTpodoromerpom. MeToa rpagynpoBouHoro rpaguka Llens paboTel: OBIaIETh HABBIKAMH
paboThI CO CTIEKTPOPOTOMETPOM

Memoouxa npogedenus
[IpenBapuTeTbHO MPOBECTH HEOOXOAUMBIE PACUETHI JJIs TIPOBEICHHSI aHAITN3A.
Kparko onmcatb X011 paObOThI U BBHITIOIHSEMBIEC OTICPAIIHH.
Pe3ynbTarhl SKCIIEpUMEHTATLHOW YaCTH PEKOMEHAYETCS OOPMHUTH B BHJIC TaOJIHIIBI.
[MocTpouTs rpagyupoBOYHBIN TpaduK.
[TpuMEeHUTh XEMOMETPHKY.

Tabauya — pe3ynbTaThl aHATIM3a MCCIIETyeMOro oopasia
Ananuszupyemoe | HaBecka 3HavyeHUs
BEILECTBO oOpa3iila m = | ONTHYECKOI
,o... WIA V, , | IJTOTHOCTH

oM

Vi

Vs
[Moanucark MONTy4CHHBIC PE3YIbTAThI Y MPETOIaBaTENS.
OdopMuts oTuer.

s

IIpakTnueckas paGora: Cnexkrpodoromerpuyeckoe omnpeaenenue. Padora co

crnekTpoporomerpom. Metoa 106aBok
Lenb paboThI: OBNIAAETH HABBIKAMHU PAOOTHI CO CIIEKTPO(HOTOMETPOM

Memoouxa npogedernus

I. [TpenBapuTenbHO MPOBECTH HEOOXOIMMBIE PacUeThI IS IPOBE/ICHUS aHAIIN3A.

2. Kpatko onucaTs X0/ paboTHI U BBINOIHIEMBIE OTIEPALINH.

3. Pe3ynbTaThl SKCHEPUMEHTATBHOM 4YacTH peKoMeHAyeTcs OQOpMHUTh B BHIE
TaOJIUIIBIL.

4. [TocTpouTh rpalydipOBOYHBIN rpaduK.

S. [IpuMEHUTHb XEMOMETPUKY.

Tabauya — pe3ynbTaThl aHAIM3a UCCIIEAYEMOro 00pasia

Ananmszupyemoe | HaBecka 3HaueHus
BEIIIECTBO obpasma m = | ONTUYECKON
,.... 1A V, , | IJTOTHOCTH
oM’
Vi
V3
6. [ToamucaThk MOydeHHBIC PE3YJIBTATHI y MPENOAaBaTENS.

7. OdopMuts oTuer.

IIpakTnyeckas padora: doromerpuyeckoe onpenaeeHne Kejle3a U HUKeEJA NMPU UX
COBMECTHOM NPHUCYTCTBUH B pacTBope. PaGora co cnekTpodgoTroMeTpom.



Lenb paGoThI: OBNIAAETH HABBIKAMHU PAOOTHI CO CIIEKTPO(HOTOMETPOM

Memoouxa npogedenus

I. [TpenBapuTenbHO MPOBECTH HEOOXOIMMBIE PACUEThI IS IPOBE/ICHUS aHAIIN3A.

2. Kpatko onucaTs X0 paboTHI U BBINOIHIEMBIE OTIEPALINU.

3. Pe3ynbTaThl SKCHEPUMEHTATBHOM 4YacTH peKoMeHAyeTcs OQOpMHUTh B BHIC
TaOJIUIIBIL.

4. [Toctpouts rpagynpoBoyHbIe TpaduKH IS JKene3a U HUKEs.

S. [IprMeHUTb XEMOMETPUKY.

Tabnuya — pe3ynbTaThl aHAIM3a UCCIIEAYEMOro 00pasia

Anammsupyemoe | HaBecka 3HaueHUs
BELIECTBO oOpa3ila m = | ONTHYECKOI
,o... WA V, , | IJTOTHOCTH
cm?
Vi
V3
6. [Moamucates moMydeHHBIC PE3yAbTAThI Y MIPETIOIABATEINS.
7. OdopmuTts oTHeT.
IIpakTuyeckass paodora: HMoHooOOMeHHOe pa3aejleHHe Keje3a M Mead M HX
(oromeTpuueckoe onpenesieHue
Ilenp  paboTel:  OBIAAETh  HaBBIKAMH  pabOTBl  CO  CHEKTpooTOMETpoM U
XpoMaTorpaguIecKoil KOJIOHKOM
Memoouxa nposedeHus
1. [IpuroToBneHue cTaHIaAPTHHIX PACTBOPOB.
2. [ToaroToBka oOpasma K aHaIu3y.
3. Pa3nenenne cMecu KaTHOHUTOB.
4. Omnpenenenue xesne3a B puiibTpare.
5. Omnpenenenue Menu B QUIbTpATE.
6. [TpenBapuTenbHO MPOBECTH HEOOXOIMMBIE PacUeThl IS IPOBE/ICHUS aHAIIM3A.
7. Kpatko onucats X0a paboThI U BHITOTHIEMbBIE OTIEPAITHH.
8. Pe3ynbTaThl SKCHEPUMEHTATBHOM 4YacTH peKoMeHAyeTcs OQOpMHUTh B BHIE
TaOJIHIIBL.
0. [TocTpouTh rpayupoBOYHBIC TpadUKH.
10.  IIpUMEHUTH XEMOMETPHUKY.
Tabauya — pe3yabTaThl aHAJIA3a UCCIIEYEMOT0 o0pasiia
Ananmszupyemoe | HaBecka 3HaueHus
BEIIECTBO o0Opa3iia m = | ONTUYECKOI
,.... 1A V, , | IJTOTHOCTH
cm’
Vi
V3
11.  TloamucaTh MOTYYECHHBIE PE3YNIbTATHI Y MPENoaaBaTers.

12.  OdopMuTh OTUET.



IIpakTuyeckass  padora: IloreHuuomerpuueckoe omnpenenenue. Padora ¢
NMOTEHIIHOMETPOM

[{enb paboOTHI: OBIAIETh HABBIKAMH PA0OTHI C TOTEHIIHOMETPOM

Memoouxa npogedenus

I. [TpenBapuTenbHO MPOBECTH HEOOXOIMMBIE PacUEeThI IS IPOBE/ICHUS aHAIIM3A.

2. Kpatko onucaTs X0 paboTHI U BBINOIHIEMBIE OTIEPALINU.

3. PesynbTaThl SKCHEPUMEHTATBHOM 4YacTH peKoMeHAyeTcs OQOpMHUTh B BHUIE
TaOJIHIIBL.

4. [TocTpouTh KpUBYIO TUTPOBAHUS C TPaPUISCKUM ompeaeseHueM TO.

S. [IprMEHUTb XEMOMETPUKY.

Tabauya — pe3yabTaThl aHAJIA3a UCCIIEYEMOT0 o0pasia

Ananmmszupyemoe| HaBecka TutpoBanue(V,), | Tutpant- 0,1M pH
BEIIECTBO obpasua m =, | WM Myas = ,....T | M(fis =),
r wm V, ,
cm®
Vi
V2
V3
6. [Moamucate momydeHHBIC PE3yAbTAThI y MIPETIOJABATEINS.
7. OdopmuTts oTHeT.
JlaGoparopnass  padora: Konaykromerpuueckoe omnpeaejgenue. PaGora ¢
KOHAYKTOMETPOM
[enb paboThL: OBIaEeTh HAaBBIKAMH pabOThI ¢ KOHAYKTOMETPOM
Memoouxa nposedeHus
1. [IpenBapuTeNbHO TPOBECTH HEOOXOAUMBIE PACUETHI JIJIS IIPOBEACHUS aHATH3A.
2. KpaTko onucats xo1 paOOThI U BBIIIOJIHSIEMbIE OMEPALIUH.
3. Pe3ynpTarel JKCIEPUMEHTAIBHONH YacTH peKOMeHayeTcss OGOpMUTh B BHJE
TaOJINLIBIL.
4. [TocTpouTh KpUBYIO TUTPOBAHMS € TpauuecKkuM onpeaencHueM T3.
5. [IprMEHUTh XEMOMETPUKY.

Tabnuya — pe3ynbTaThl aHAIM3a UCCIIEAYEMOro 00pasia

Ananusupyemoe| HaBecka TutpoBanue(Va), | Turpant- Y
BEILIECTBO obpasta m =, | WM Myas = ,....T | 0,1M
r wm V, , M(foxs =),
cm?
Vi
Va
V3
6. [Moamucars MOTyYeHHBIE PE3YNIbTAThl Y IPENOIaBaTesl.
7. OdopMuts oTuer.

TpebdoBanusi K 0(p)OPMIICHUIO OTYETA:



l. Kaxnas pabota odopmisieTcss Ha OTAENbHBIX JUCcTax ((hopmaT A4), TOMKHA COIEpKaTh
TUTYJIBHBIA JIUCT C yKa3aHWEM Ha3BaHUsS TEMBI JIA0OpAaTOpHOW paboThl, HOMepa rpymmbl, DHUO
cryaenta 1 @O npoBepsroniero npemnoaBaTes.

2. B oruere nomKHBI OBITH yKa3aHbl ypaBHEHUS POBEICHHBIX XUMUYECKUX PEaKIuil.

3. [Tox popmymnamu nomxHa OBITH IpUBEAEHA paciiPpoBKa OYKBEHHBIX 0003HAYCHHUIA;

4. Y YUCNEHHBIX 3HAYCHWH (U3WYECKUX BEIWYWH JOJDKHBI OBITh yKa3aHbl €IMHHIIBI
W3MEPEHHIT;

5. HOHY‘-IGHHBIG OKCIICPUMCHTAJIbHBIC BCIWYHUHBI JOJIZKHBL 6I>ITB YKa3aHbl C HWHTCPBAJIOM
MOTPEIIHOCTH U OTHOCUTENbHAs TorpemHocTh (%).

6. I'paduku k maGopaTopHbIM paboTaM M KPUBBIE TUTPOBAHMSI JIOJDKHBI OBITH TTOCTPOEHBI HA
MUJUTUMETPOBOM Oymare (BbIIA€TCS HAa 3aHSATHUH) IO MPABHJIAM ITOCTPOCHHS TpadUKOB.

7. BbIBO/IBI TOJKHBI OTpaXaTh BBIIIOJIHEHUE 3a/1a4, TOCTABICHHBIX JIJISl IOCTHXKEHUS 1EJIH.

8. OTyeThI-pe3eHTallMK MPUJIAralOTCA B BUJIE pAaClieYaTaHHbIX CIAA0B. 3aluTa TPpOBOAUTCS

nyonuyHo. Borpoc — oTBeT B ycTHOM (hopme.

IIpoueaypa oneHuBaHUsA:
[Ipouenypa 3ammThl MPaKTHYECKHUX pabOT MpeICcTaBisieT co0ol cobeceqoBaHUE C
NpernoIaBaTeieM M0 TEOPETUYSCKUM BOTIPOCAM TEMbI pabOTHI.



7.3. OueHo4HbIe CpeACTBA JJIsl MPOMEKYTOYHOH ATTECTALMHM [0 MTOraM OCBOCHUS

JUCIUIITHHBI

7.3.1. Bomnpocshl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 8
Ne
wn Bonpocsl k 3auery

1 | Onpenenenue 1 UCKIIOYEHUE IPYObIX TOTPEHIHOCTEHN (TPOMaxXoB).

2 | O0mas xapakTepucTuka (PU3UKO-XUMHUYECKHUX METOA0B aHann3a. OCHOBHBIE TPHEMBI,
UCTIONIb3YEMbIC B (DU3HUKO - XMMHUYECKUX METO/aX aHan3a.

3 | DnexkTpoxuMuyeckue Meroabl aHanuza. Kiaccuduxamms. OOrgacth  npUMEHEHUsS
ANEKTPOXUMUUYECKUX METO/IOB.

4 | KongyktomeTpusi. DIEKTPOMPOBOAHOCTh PAaCTBOPOB. YelNbHas M OSKBHUBAJICHTHAsS
3JIEKTPONPOBOIHOCTb. MeTobl NpsiMONl KOHAYKTOMETpUH. [IpakTHueckoe MpUuMEHEHUE.
OnpeneneHne  KOHCTaHThl — JUCCOLMALMH,  PACTBOPUMOCTH  MaJOpPaCTBOPHMBIX
COCTUHEHUN.

5 | [lorenunomerpuyeckuii aHanu3. (Cxema yCTaHOBKM Ul IHOTEHLUOMETPUYECKUX
U3MEPEHHU.  DJEeKTponbl, MNpHUMEHsieMble B MOTeHUUOMeTpuu. MuaukaropHbie
AJIEKTPOJIBL, DJIEKTPOABI CpaBHEHUA. Y paBHeHHe HepHcera.

Pacuer D]J1C cuctemsl.

6 | Ilpsamas norenuromerpusi. MoHoceneKTUBHBIE 35eKTpoasl, pH — MeTpusi.

7 | [loTeHIUOMETPUYECKOE  OMpeneieHne  (PU3NKO-XUMUYECKUX  XApPaKTEPUCTUK U
KOHIIEHTpaluu BemiecTBa. lloTeHnumomerpuueckoe tutpoBaHue. KpuBbie TUTpOBaHUS.
Omnpenenenne TOYKH SKBUBAIEHTHOCTH. OOIACTH MPUMEHEHUS.

8 | duddepenumpoBaHHOE TUTPOBAHUE CMECH KUCIIOT B IMOTEHIIMOMETPHUECKOM aHAIU3E.

9 | IuddepeHnupoBaHHOE TUTPOBAaHHUE CMECH OCHOBAaHHH B TOTEHIIMOMETPHUYECKOM
aHause.

10 | Ilpssmas moteHnmoMeTpus. MeToa rpaxyupoBOYHOTO Tpaduka.

11 | KucnoTHO-0CHOBHOE MOTEHIMOMETPUUECKOE TUHTPOBAHUE.

12| OKuCIUTENPHO-BOCCTAHOBUTEIBHOE OTEHIIMOMETPUYECKOE TUTPOBAHUE.

13 | KoMIIekCOHOMETPUUECKOE TUTPOBAHUE B TOTEHIIMOMETPHH.

14 | IuddepeHmpoBaHHOE KOMIUIEKCOHOMETPUYECKOE THUTPOBAHHWE CMECH JBYX(Tpex)
KaTHOHOB MTOTEHIIMOMETPUYECKUM METO/IOM.

15 OnTudeckre METOJbl KAaueCTBEHHOTO W KOJMYECTBEHHOro aHanmu3a. Kitaccudukamms
METOJIOB.

16 | TeopeTruueckue OCHOBBI SMUCCHOHHOW CIEKTPOCKONMUU. NHTEHCUBHOCTH CIEKTPATBbHBIX
nuHui. [IlupuHa cexTpanbHbIX TMHUH.

17 | KauecTBeHHBIH M KOJIMYECTBEHHBIM aHAM3 B 3MUCCHOHHOW criekTpockomuu. Obmactu
MPUMEHEHUS.

18 | TeopeTnueckne OCHOBBI YJIbTPApHOIETOBON cHeKTpockonmuu. Omnrudeckas cxema
cnexktpoMerpa. Y D- u BUANMBIC 001aCTH CIEKTPA.

19 | OcHoBHOM 3aKOH cBeTOnorioumeHus. OrpaHUYeHUs U YCIOBUSA MPUMEHUMOCTH 3aKOHA
byrepa - Jlambepra - bepa.

20 | doTroMeTpUUECKOE OMpPENeIICHUE COJAepKaHus BeliecTBa. OmnpenesieHnue CoAepKaHus
HMOHOB M€ METOJIOM IpalyipOBOYHOTO rpaduka.




Bonpocsl k 3auery

n/n

21 | ®oromeTpuuecKoe OMpeeIieHne CoJepKaHus BemecTBa. Meroa nob6aBok. Meron AByX
craHiapros. /laTe npumep.

22 | Pedpakromerpuueckre Metoabl aHanuza. [lokazatens mnpenomienus. [IpuOopsr ams
OIIpeZieNICHUs TI0KAa3aTeNs IPEIOMIICHNUS.

23 | YaenbHas u MoJsipHas pedpakius. [I[puMenenne pedpakiviv B aHATUTH Y€CKOW XUMUH.

24 | Onpenenenue MOJSIpPHON pedpaKIMK TBEPIOTO BEIIECTBA B PACTBOPE.

25 | KonnuecTBeHHBIH pepakToMeTpUYEeCKHii aHan3. AHAIN3 CMECH BEIIECTB.

26 | OCHOBHbBIE METPOJOTHUYECKHE XAPAKTEPUCTUKNA METOJIOB aHainu3a. Pacuer craHmapTHOro
OTKJIOHEHMS, 3HAYEHUE JOBEPUTEIBHOTO MHTEPBAJIIA COACPKAHMUS ONPEAEIIEMOTO
KOMIIOHEHTa, OTHOCHUTEJIbHAs OLINOKa.

27 | OueHka BOCIPOM3BOJUMOCTHU PE3YyIbTaTOB U3MEPEHUH.

OrnpezesieHre U UCKITIOYEHUE TPYOBIX MOrpernHocTel (IpoMaxoB).

28 | Pacuer nuHeiliHOro rpagyupoBouHoro rpaguka y = bx. CocraBieHue TaOIUIIBI
MCXOJHBIX TaHHBIX AJIs pacyera. [[puMeHeHne KOMIIBIOTEPHBIX IPOTPaMM.

29 | Pacuer nuHeiHOTO rpagyupoBoyHOro rpagpuka y = a + bx. CocraBieHue TaOIUIIBI
MCXOJHBIX TaHHBIX AJIs pacyera. [[puMeHeHre KOMIIBIOTEPHBIX IPOTPaMM.

30 | JloBepUTENbHbII HMHTEpBal 3HAYEHUs ONpENENsIeMON KoHUeHTpauuu. OTHOCUTENbHas
omnoOKa pe3ynbTaToOB aHAIN3A.

31 | Ouenka npaBUWIBHOCTH PE3YJITaTOB U3MEPEHUH.

32 ['enepanpHasi COBOKYNMHOCTh pE3yJbTaTOB aHalIW3a. PacrnpeneneHue pe3ysbTaToOB
aHaJIM3a, JOBEpUTENIbHAsI BEPOSITHOCTh, CTENIEHb CBOOO/IBI.

33 | JlaliTe XapakTepuCTUKYy MaJioii BBIOOpKH. Kak ompenemnsercs KOJIMYeCTBO HEOOXOIUMBIX
JUIs1 aHanu3a pe3ynbTatoB. Kputepuii CThrogeHTa.

34 | Kpurepuiit Gumiepa — KpuTepuil CXOJICTBA PE3YJIHTATOB IBYX (TPEX) CEpUid PE3yIbTaTOB.

35 | Cencopubiii ananuz. O6nactu npuMeHeHus. OOBSICHUTE YCTPONCTBA M MPUHIIUI PaOOTHI
ONTHUYECKUX CEHCOPOB.

36 | OObsICHUTE YCTPOMCTBA U MPUHIMI PAOOTHI AIEKTPOXUMUYECKUX CEHCOPOB.

37 | UK-cnektpockomnus. Teopernueckne oCHOBBI MeTo1a. OOIacTe MpuMEHEHHSI.

38 | Unentudukamus opranudeckux BemecTB mo HK-cnmektpam. OOnacTé MOTJIOMICHUS
(YHKIMOHATIBHBIX TPYII MOJIEKYIIbI.

39 | KonuuecTtBenHslii ananu3 B MK-cniekTpockonuu.

40 | Ilpsmas mnoreHuuMoMeTpusi. TeopeTudyeckhue OCHOBBI. VOH-CENEKTUBHBIE 3JIEKTPOABI.
Ob6nacTv npUMEHEeHUs B aHAJTUTUYECKOM KOHTPOJIE.

41 | BonpTammepoMeTpusi. [Momsiporpadusi.  KadecTBeHHBII U KOJHMYECTBEHHBIN

noJsiporpaaecKuii aHaIH3.




Ne
. Bomnpocsl k 3a4ety
42 | uBepcuonHas BoibTamiiepomerpus. Lluknudeckass BosbTammepoMeTpus. Obmactu
MPUMEHEHUS.
43 | AMnepomeTpuueckoe TuTpoBaHue. KoanuecTBEHHBIN aHAIN3.
44 | Kynonometrpusi. Teoperndeckue ocHOBb. 3akoHbl Dapanes. KadecTBeHHBI U
KOJIMYECTBEHHBIN aHAJIN3.
7.3.2. Kputepuu u HOPMBbI OLIEHKH
dopma
NMPOBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUHOI
arTecTalnu
3a4deT (YCTHO) CryneHT oTrBevaeT Ha 6 u Oojee
«3a4TECHO» BonpocoB u3 10, 3amaHHBIX
npenojaBaTesieM
CryaeHT OTBe4aeT MEHee, YeM Ha
«HE 3aU4TCHO» 6 BompocoB u3 10, 3amaHHBIX
MIpenoiaBaTesieM




8.1.

YyeOHO-MeTOANYECKOEe M HH(OPMAIMOHHOE O0ecneyeHHne U CIUITHHbI

Oobs3aTesibHAs JIUTEpaTypa

Tun (yueOHunk, yuedHoe

KoanuecTBO B

Ne nocooue, y4dedHo- Hay:mon
u/n ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) MeTouuecKoe mocobue, T'ox m3nanus oudauorexe /
DpaKTHKYM, Ap.) HaumeHoBaHue
IbC
1 Bepmumnun B. 1., Ananutuueckass  XuMus  [DIEKTPOHHBIN Y4eOHuK 2019 OBC «Jlanb»
Bnacosa .B., pecypce] : yueonuk / U3n. 3-e, crep. - CaHKT- https://e.lanbook.
Huxudoposa N.A. [TerepOypr : Jlans, 2019. - 428 c. : un. - com/book/11552
(YueOnuku g1 By3oB.  CrenuanbHas 6
mutepatypa). - ISBN 978-5-8114-4121-1
2 Cyrarun B.M., JlankoB | @U3UKO-XUMUYECKHE METOIBI YyebHoe 1mocodue 2018 9BC «Jlaup»
AA. WCCIICIOBAHMSI TIOJIUMEPOB [ DIEKTPOHHBIH https://e.lanbook.
pecype] : yueb. nmocodbue / U3a. 3-e, ucmp. - com/reader/book/
Cankr-IlerepOypr : Jlanp, 2018. - 140 c. : 99212
un. - (YueObnuku s By3oB. CrienuaibHast
nuteparypa). - ISBN 978-5-8114-2712-3
3 [TeperonuasO.B., [IpakTHKyM MO aHAJIUTHYCCKONH XHUMHH. YuebHoe mocobue 2017 9BC «IPRBook»
Coxkomnona C.A. OU3NKO-XMMUYECKHE  METOJIbl  aHalu3a http://www.iprbo
[DnexTponHbIi pecype] : yueb. mocobue / okshop.ru/72731.
Boponex. roc. arpap. yu-T uM. mneparopa html
ITerpa 1. - Boponex : BI'AY um. Ilerpa I,
2017.-100 c
4 Cocr. Cynpauna T.U. AHanmuTHueckas ~ XuMUA U (DU3UKO- JlaGopaTopHbIit 2018 9BC «IPRBook»
XUMHYECKHE METO/IBI aHaiM3a MIPaKTUKYM http://www.iprbo
[DnexTponHbIll  pecypc] abopaTOPHBIN okshop.ru/70757.
npakTukyM /: Aii I[Tu Op Menua, 2018. - 118 html
c. : ni. - ISBN 978-5-4486-0057-9.
5 l'aneeB A.A. u ap. AHanuTuyeckass  XUMHUA  [DIJIEKTPOHHBII YueOHMK 2019 OBbC «Jlanb»

pecypc] : MeToAbl pa3[eieHHs] BEUIECTB U
THOpUIIHBIE METONbl aHaiM3a: Y4YeOHUK /

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

KoumnuectBo B
Tun (yueOHuk, yueOHoe HayaHOi
Ne nocooue, y4eoHoO-
u/n ABTOpBI, COCTABUTEH 3araaBue (3aroJjioBoK) MeTouuecKoe mocobue, T'ox m3panus oudauorexe /
DpaKTHKYM, Ap.) HaumeHoBaHue
£):e
Cankr-IlerepOypr : Jlans, 2019. - 332 c. : 9
un. - (YueObnuku s By3oB. CrienuaibHast
nuteparypa). - ISBN 978-5-8114-3394-0.
8.2. JlomosHuTeJbHasl INTEPATypa
Tun (yueOHuk, yueOHoe Konnqecnio i
Ne nocooue, y4e0HoO- Hay-nou
u/n ABTOPBI, COCTABUTEIH 3ariiaBue (3aroJi0BOK) MeTouuecKoe mocobue, I'ox u3panus ondauorexe /
HPaKTHKYM, Ap.) HaunmeHnoBanme
IbC
1 KebentsaeBA.U., ABanuTuyeckas — XUMHSI.  XHMHUYECKHE VuebHoe mocodue 2014 9BC
XKepnocex A.K., MeTO/Bl aHanu3a [DIEeKpOHHBIH pecypc] : «ZNANIUM.CO
Tanyts U.E. yue0. mocobue / 2-e¢ u3A., crep. - MUHCK : M»
HoBoe 3manmme ; Mocksa : MHOPA-M,
2014. - 542 c. ui. - (Beiciiee
oOpasoBanme. bakanaBpuar). - ISBN 978-5-
16004685-3.
2 Ilexonmuua T.B., OU3UKOXUMHYECKHE OCHOBBI M OOIIME YuebHoe mocodue 2017 OBC «JlaHb»
OnsbxoBatoB E.A., NPUHIUIBL  [1epepabOoTKH  PAaCTUTEIHHOTO
Crenosoii A.B. ChIpbs  [DNeKTpOHHBIH pecypc] yueo0.
nocobue / CanktllerepOypr : Jlans, 2017. -
208 c¢. : wma - (Y4eOHHMKH I BY3OB.
CnenuanpHas nuteparypa). - ISBN 978-5-
8114-2697-3.
3 | JlebyxoB B.W. Oxapa A.U., | ®u3uKo-XUMHUYECKHE METObI Y4eOHuk 2012 OBC «Jlanb»

ITaBmrouenkosa JI.I1.

uccaeoBaHusl [DNEKTPOHHBIM pecypc|



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

Tun (yueOHunk, yuedHoe

KoanuecTBO B

HAYYHOI
Ne nocooue, y4eoHoO-
ABTOpPBI, COCTABUTEH 3araaBue (3aroJjioBoK) T'ox m3panus oudauorexe /
n/n MeTOoAuYecKoe Imocooue,
apaKTEKYM, AD.) HaumeHoBaHHe

yueOnuk / Cankr-IletepOypr : Jlans, 2012.
- 480 c. : mn - (Y4eOHUKH 17 BY30B.
CrennanbHas IUTEPATYypa).
- ISBN 978-5-8114-1320-1.




8.3. Ilepeyenb mpogeccHOHAIBHBIX 0a3 JAHHBIX U HH(POPMALMOHHBIX CIPABOYHBIX
cucTeM

- ByrtiepoBckue cooOmenuss. HaydHblli  aHIJI0-pYCCKOSI3BIYHBIA ~ XMMUYECKUH
x)ypHai. [TyOnukyer craThi IO OCHOBHBIM pa3jieliaM XMMUU U CMEXKHBIM JUCHUTUITHHAM. JKypHaI
BxoauT B llepeuenr BAK u cucremy PUHII. s 3aperucTpupoBaHHBIX IMOJb30BaTENEH canTa
JOCTYTICH MOJTHOTEKCTOBBIN apxuB ¢ 1999 roxa: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMusi B HMHTepecax YCTOMYHMBOro pa3Butusi. B xypHame mnyOIuKyrOTCS
OpUTHHAIILHBIC HaYYHBIE COOOIICHHSI U 0030pBI IO XUMHUHU IMPOIIECCOB, MPEICTABISIFOIINX OCHOBY
MPUHLIMIIAAIBLHO HOBBIX TEXHOJOTHH, CO3JaBacMbIX B HHTEpEcax YCTOWYMBOIO Pa3BUTHS, WU
YCOBEPILIEHCTBOBAHUS JICUCTBYIOIIMX, COXPAaHEHUsI NPUPOAHOU Cpelbl, SKOHOMHUU PECYPCOB,
sHeprocoepexxkenus. Bxoaut B Ilepeuenr BAK u cuctemy

- PUHILI. loctyneH  MOJTHOTEKCTOBBII apXuB ¢ 2001 1o 2005 ron:
http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunslii peneH3upyemslil >KypHaja OTKPBITOTO
noctymna. Crpana: Uanus. S3pik: anrnumiickuii. [TyOnukyeT pe3ynbTaThl HAYYHBIX UCCIICIOBAHUN B
oOmactu oOmie XUMHHM, OMOXMMMHU, CIHEKTPOCKOIIWH, XMMHUHU OKpYyKarouiei cpenabl. Jlocrymnen
nmoTHOTeKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

8.4. IlepeyeHb NMporpaMMHOIro odecrne4eHus

Ne Haumenosamme TIO PexBu3uTHI IIOFOB?pa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows Horosop Ne 690 or 19.05.2015r., cpok
JEHCTBUSI - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
nerctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok neicTBHs - 0eCCPOUHO

8.5. Omnucanme MaTepUAJIbHO-TeXHUYECKOU 0a3mbl, Heo0X0aIuMOoii Jif) {:
ocylIecTBJIeHHsI 00Pa30BaTEILHOIO NMPoIecca Mo TUCHHUIINHE

HaumeHoBaHue 000Py10BAHHBIX
y4eOHBbIX Ka0MHETOB, Ja0opaTopuii,
MACTEePCKUX U JP. 00beKTOB /I

NMPOBeIeHUsI MPAKTHYECKUX U IlepeyeHb 0CHOBHOTO 000PY10BaAHMS
JIa00PaTOPHBIX 3AHATHH, TOMeLIEeHH i
JJIS CAMOCTOSITEIbHOM PadoThI
o0yyaronuxcs (HoMep ayIuTOPUH)

1 YueOnass ayauropust ans  npoBeaeHus | CTOmbI YUYEHUUYECKHE TPEXMECTHBIE
3aHATUN  JIGKIIMOHHOTO TWIA. Y4eOHas | MOHOOJOKH, CTOJI TPENOJAaBaTeIbCKUM,
aymuToOpUs  JUISL  TIPOBEACHHSI  3aHATUHN | CTYJ MPEnoJaBaTeNbCcKuil, kadenpa, Jocka
CEMHHApPCKOr0 THUMA. YueOHas ayJuTOpHs | MeJIOBas, HKpaH HABECHOW, MPOEKTOp.,
TUTSt KYpPCOBOT'O MPOEKTUPOBAHUS | IPOLIECCOP, MBIIb KOMII., IYJIbT.
(BBIMTOJTHEHUST KYPCOBBIX padoT). YueOHas
ayIUTOpUS JJI MPOBEACHUSI TPYMIOBBIX M
WHIUBUIYAIbHBIX KOHCYJbTAlMA. YdeOHas
ayIUTOpUsl s TPOBEIACHUSA  3aHITHI
TEKYIIEro KOHTPOJII U TMPOMEXYTOUHOU
aTTecTaluu

A-125

2 | Jlaboparopus «AHATUTUIECKAS] XUMUSDY Crosibl mabopaTopHBIE OCTPOBHBIC, MOJKH



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

n/n

HaumeHoBaHue 000Py10BAHHBIX
y4eOHBbIX Ka0MHETOB, Ja0opaTopuii,
MACTEePCKHUX H JP. 00beKTOB J1JI
NPOBeIeHUsI MPAKTHYECKUX U
JIa00OPaTOPHBIX 3AHATHIH, TOMeLIeHH i
JJIS CAMOCTOSITEIbHOM PadoThI
o0yuyaronuxcs (HoMep ayIuTOPHH)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

A-207

IVl TIOCY[ABI, CTOJIBI JIaOOpaTOpHBIE C
nojkoi akBaauctuisitop J3-10, moiika
HepIKaBeroIas, neyb MydenbHas,
cymunabHbIl  mKad Snol58/350, woiiku
nabopaTopHas, mKag BBITSHKHOH, CTOI
OUCBMEHHBIM, TyMOBI [UIi TOCYIOBl U
peakTHBOB, LeHTpudyra mabopaTopHas
OIlu-3, amamutmuyeckue Beckl BJIP-200,
Bechl jabopatopusie HCBI123, dotomerp
dotoanexkrpuueckniit  KOK, pH-merp-
noHomep pH-121, nonomep Oxcnepr001,
nonomep N-160M, koHgyKTOMETP AHHOH,
TabypeTsl  J1TabOpaToOpHBbIE, XHMHUYECKas
nocyza.

KomnbroTepnslit kinace. Y4yeOHast ayiuTopust
JUISL TIPOBEICHUS 3aHATUH JIEKIIMOHHOTO
TUmna. YueOHasi ayAuTOpHsl ISl IIPOBEIACHUS
3aHATUH CEMHUHAPCKOTO THUMAa. YdeOHas
ayIUTOpUS ISl TIPOBEICHUS 1a00paTOPHBIX
pabot. YdeOHas ayIuTOpHs IJIsi KypCOBOTO
MPOCKTUPOBAHUS (BBIMOJTHEHUSI KYPCOBBIX
pabor). VYuebHas ayIUTOPHS TUTST
MIPOBEICHUS TPYIITOBBIX u
WHIUBUIYAIBHBIX KOHCYJbTAlMA. YdeOHas
aymuTOpUs  JUISl  TIPOBEACHHSI  3aHATUH
TEKYIIEro KOHTPOJIA U TMPOMEXYTOUHOU
aTTecTaluu

YJIK-205

IIepenocHoit
KOMIIBIOTEPHBIE, CTOJ
MPENOAABATEIbCKHIM, CTYJIbS, JIOCKa
aynuTtopHas (MapkepHas), KOMIBIOTEPHI C
BBIXOJ0OM B CE€Th I/IHTepHeT.

IIPOEKTOP, CTOJIBI

Kommnbrotepnsiit  kmacc. Ilomemenne st
CaMOCTOSITEIIbHOU paboTHI. VYuebHas
aymquTOpUsL  JUISl  TIPOBEACHHSI  3aHATUH
CEMHUHApPCKOT0 THMAa. Y4eOHas ayIuTOpHs
JUIST KYpPCOBOT'O MPOCKTUPOBAHUS
(BBITOJTHEHUST KYPCOBBIX padoT). YueOHas
ayIUTOpUSL TSl TMPOBEACHUS TPYIIOBLIX U
WHIUBUIYAIbHBIX KOHCYJbTAlMA. Yd4eOHas

ayIUTOpUsl NIl TPOBEIACHUSA  3aHITHI
TEKYIIETO0 KOHTPOJS M IMPOMEKYTOYHOM
aTTeCTalluu.

I'-401

CToJIBI
YYEHUYECKUE,
HuTtepner.

y‘-IeHI/I‘-IeCKI/IG, CTyJ'Ib}I
IIK ¢ BbIXOOOM B cCETh
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