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« _» 20 T. M.B. KpasiioBa
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YTBEPXJIEHO
Ha 3acemanuu neHTpa MEIMIIMHCKON XUMUU

(mpotoxomn 3aceganust Ne 3 ot «19» centsa6ps 2019 r.).



1. esab ocBOeHUST TUCHMILIUHBI

Ilenp OCBOEHHUS JUCHMIUIMHBI — (OPMHPOBAHWE Y CTYACHTOB NPEACTABICHUS O
TEOPETUYECKMX OCHOBaX M BO3MOMKHOCTSIX MPAKTUYECKOTO MPUMEHEHHS HHCTPYMEHTAIbHbBIX
METO/IOB aHallu3a, OCBOCHHME HABBIKOB Pa0OThI M METOJIUK (DHM3UKO-XUMHUECKUX H3MEPEHUU B
AHATUTHYECKOM MPAKTHUKE.

2. Mecto nucnumimebl B crpykrype OITIOII BO

JIuCIunIMHbl M TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oaszupyercs JaHHas JUCIUTLIINHA!
JIMCIMIIIMHBL U TIPaKTUKH, HA OCBOCHUM KOTOPBIX Oazupyercs AaHHAs IucHUIUMHA: «Duszmkay,
«O0mass u HeopraHuyeckas xXumus», «OpraHudyeckas XuMus», «Bwicas MareMaTukay,
«AHamUTAYECKAS XUMUS.

JIMCUMIUTMHBI U TIPAKTHKY, ISl KOTOPBIX OCBOCHUE JAHHOW JUCUHUILUIMHBI HEOOXOAMMO KaK
npeiiecTBytoee: «AHaTIUTHUYECKass XUMHUsL (CIel. Kypc), «AHATUTHYECKHI KOHTPOJIb KauecTBa
CBHIPbsI M TMPONYKIHMY», , «Dusnueckas XuMus», «MeToabl U HMpuOOpsl KOHTPOJS OKpY’Karomien
Cpenbl M OKOJOTMYECKMM MOHUTOPHUHI», «JKOJOTHYECKass JKCHEPTHU3a», «IKOJIOTUYECKUN
MIPOU3BOJICTBEHHBI KOHTPOJbY, «XpoMaTorpaguieckue MeTonasl aHamuza», «lloaroroBka k
MPOLEAYPE 3aIUTHI U TIporeaypa 3aumuTbl BKPy.

3. Ilnanupyemblie pe3yabTaTbl 00y4eHUs

dopmupyemsbie
pMHpY NHauKaTOpbI JOCTHKEHUSA

KOHTPOJIHpYeMble . I[Inanupyemble pe3yJbTaThl
POJIpY KOMMeTeH Uit py pesy
KOMIIeTeHIM U o0y4eHust
(Ko 1 HAMMEHOBAHUE)
(koA 1 HAMMEHOBaHUE)
OIIK-3. CriocoO6HOCTh 3HaTh:
UCIIOJIb30BaTh  OCHOBHbBIE —  OCHOBHBIE  3aKOHBl  ONTHKH,
€CTECTBCHHOHAYYHBIC ANEKTPOXUMUU u ¢buzuko-
3aKOHBI JUIsi TOHUMaHUs XUMHYECKHE 3aKOHOMEPHOCTH
OKpYXaloIIero Mupa u MIPOIIECCOB pa3JieNicHHS;
SBJICHUHN TIPUPOJIBI - OCHOBHBIE DJJIEMEHTHI MPUOOPOB,
HCIOJIb3YIOLINXCS B dusuKo-

XAMUYECKHX METOAX;
— CTaTUCTUYECKHUE METOJIbI 00pabOTKH
pe3yIbTaTOB HAYYHBIX UCCIEAOBAHUN;
VYMeTh:

- HWHTEPIPETUPOBATh  PE3YJIbTATHI
I/IBMepeHI/II\/'I, HUCXOOdAd ¢33 OCHOBHBIX
3aKOHOB OINTHKH U DJICKTPOXUMHUU

- CpaBHI/IBaTI: n aHaJII/I?)I/IpOBaTB
BO3MOXKHOCTH WHCTPYMEHTAJbHBIX
METOJIOB

Bnaners:

- HaABBIKaAMH pacqua I1I0 OCHOBHBIM
YpaBHEHUSM METOJOB ONTHUKH |
DJIEKTPOXUMUU




dopmMupyembie U

NHaukaTopsl 10CTHIKEHUS

KOHTPOJIHpYyeMble KOMIIeTeH i I[Inanupyemble pe3yJibTaThl
KOMIIeTeHIM U o0y4eHust
(koA 1 HAMMEHOBaHUE)
(koA 1 HAMMEHOBaHUE)
[1K-14. CnocoOHOCTb 3HaTh:
MPUMEHSTh COBPEMEHHBIC - BO3MOXXHOCTH (DU3HKO-XUMHUIECKHIX
METO/IbI UCCIIEIOBaHUS METOJIOB aHaN3a
TEXHOJOTUIECKIX - OCHOBHBIE DJJIEMEHTHI MPUOOPOB,
MIPOLIECCOB U MPHUPOIHBIX MCIOJIb3YIOUTUXCS B ¢buznko-
cpexn, UCIOJIb30BATh XUMHYECKHX METOIaX
KOMITHIOTEPHBIE  CPEJICTBA -paBwiIa Oe30macHoOl paboThl B
B HAy4YHO- WHCTPYMEHTAILHON XUMUU
HCCIIEN0BATEIbLCKOMN VYMeTh:
pabote - MIPaBUIILHO OTIpeNeNsTh

AHATTUTHYECKYIO 33]1a4y,
- BBI6I/IpaTB OIITUMAJIBHBIEC METOAbBI
WCCIIC/IOBAaHHUSI B 3aBUCHMOCTH OT
TEXHOJIOTMYECKOr0 MpoIiecca

Bnaners:

—  TEXHHUKOH
METOJIOB aHaJIHM3a
— o0meil MeTomoNoruel MoIydeHUs
UHQOpPMAIIMM O COCTaBE W IPHPOAE
BEIIIECTBA;

MHCTPYMEHTAIIbHBIX

— KOMIBIOTEPHBIMM  MPOrpaMMamMu
it opOpMIICHHS ~— OTYETOB U
MIPE3EHTALNN o MTOJTyYEHHBIM
pe3ysipTaTam




4.

CTpyKkTypa M coiep:KaHue IUCUMIIMHBI

DopMBbI TEKYLLET0

s padora 2 (Cp 2)

CIICKTPOCKOIMNYCCKHUEC MCTO/AbI aHAJIN34a.
ATOMHO->MUCCHOHHAS CIICKTPOCKOITUA
Pa,Z[I/IOMeTpI/I‘IeCKI/IG METOJbI aHAInU3a

. KOHTPOJIS
Moayas (pa3aen) BU"H HaHMeHOBaH?e TEM 3aHTHH Cemectp Odnem, banasl | UHTEepakTHB, 4. (HaMMeHOBaHHE
y4eOHoi1 padoThl (yueOHoO¥ padoThI) q.
OIIEHOYHOT 0
cpeacTBa)
Monyisb 1. CamocrogrenbHa | OCHOBBEI MATEMAaTHUYECKOU CTATUCTHUKU. 3 26 -
Matemaruueckass (g1 pabota 1 (Cpl) |MeTrponorudeckne OCHOBEI.
0OpaboTka [IpuMeHeHne CTaTUCTUKH B
[Pe3yIbTaTOB npo6ooTbope n 06paboTKE MOTYIEHHBIX
aHaM3a JaHHBIX.
[IpakTrueckoe Penrenue 3amad mo reMe 3 2 -
sarstre 1 (IIp 1) |«Maremarugeckas oOpaboTka
pe3yIbTaTOB aHATH32»
Monyisb 2. Jlabopatoproe | CekTpohoTOMETPHUUECKOE ONPEIENIEHHE 3 2 - Oruer o
OnTuueckue 3anatue 1 (Jlab 1)|COACpIKaHUs BEIIECTBA METOOM mabopaToOpHOI
METOBI aHaIN3a IrpagyHpOBOYHOro rpaduxa padote Nel
Jlexnus 1 (JIek 1)| OGmmas XapaKTEePUCTUKA 3 1 -
CIIEKTPOCKOMTUYECKHAX METOJIOB aHAITN3a
ATOMHO-a0COpOIIMOHHAs
CIIEKTPOCKOITHS
Jlexnuus 2 (JIek 2)| MonekynsipHO-a0CcOpOIIOHHAS 3 1 -
criekTpockonus B Y ®- u BUIUMOi
obnactu
CamoctositensHa | UK-criekTpockomnusi OMUCCUOHHBIE 3 26 -




Moayas (pa3aen)

Bun
y4eOHoi1 padoThl

HaumenoBanue TeM 3aHATHH
(yueOHo¥ padoThI)

Cemectp

Oo0nemMm,

Banabl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHUe
OLICHOYHOI' 0
cpeacTBa)

[IpakTrueckoe
sansitue 2 (Ip 2)

Penrtenue 3amad mo teMe «OnTudeckKue
METObI aHAITU3a

13

CamocrosTelbHa
s padora 3 (Cp 3)

JlroMuHECIIEHTHAs! CIEKTPOCKOITHUS.
Jlpyrue cnekTpajibHble U ONTUYECKUE
METO/bl aHATU3a

26

Mogyns 3.
DIIEKTPOXUMUYECKHU
€ METO/bI aHAIN3a

Jlexmus 3 (JIek 3)

DIEKTPOXUMUYECKHUE METO/Ibl aHATHN3A.
Konaykromerpus

Jlexuus 4 (JIek 4)

[ToreHnMOMETpUYECKUI METO aHAIN3a

CamocrosTelbHa
s padora 4 (Cp 4)

KynoHnomerpuyeckuili MeTos aHanmn3a
BonbramnepoMeTpuueckuii  METO.
aHaiM3a

26

IIpaxTueckoe
zarsitue 3 (Ip 3)

Pemenue 3amau mo reme
«INEKTPOXUMHUYECKUE METOIBI
aHaJIn3ay

nas3

JlaGopatopHoe
3ansTue 2 (JIab 2)

Omnpenenenue conepkaHus BELIECTBA
METOJIOM MOTEHIIMOMETPUUECKOTO
TUTPOBAHHUS

Otyer no
nmabopaTopHOU
pabote No2




DopMBbI TEKYLLET0

N KOHTPOJIA
Mopnyas (pa3aen) BU"H HaHMeHOBaH?e TEM 3AHTHH Cemectp Obwem, Baaabl | UHTepaKkTHB, 4. (HaMMeHOBaHHe
y4eOHoi1 padoThl (yueOHo¥ padoThI) q.
OII€eHOYHOI0
cpeacTBa)
Monynb 4. Metonel | CamocTosiTenbHa | TeopeTnueckue OCHOBBI 3 26 -
pasaesenHus u s padora 5 (Cp 5) |xpomatorpaduu. ['a3oBas
KOHIEHTPUPOBAHUS xpomatorpadus. KuakoctHas
xpomarorpadus. OTaenbHbIe BUIbI
XKHUIKOCTHOM Xpomatorpapuu
IIpakTnueckoe | Pemenue 3amay no teme 3 2 -
saasTue 4 (Ilp 4) |«XpomaTorpaduyecKkre METOIbI
aHaIM3a»
CamocrositenbHa | M3ydeHne TeM JEKIIMOHHBIX 3aHATH, 3 30 -
s padorta 6 (Cp 6) {mOATrOTOBKA K OTYETAM TIO
71a00paTOPHBIM U PAKTUYECKUM
3aHSTUSIM, 3aYETY
[Ipomexxyrounas |IIpoMexxyTouHas arTecTamus 3 0,25 -
arrectarus (I[1A)
Kontposnb KonTtpons (3auer) 3 3,75 - Bomnpocs! k 3auery
Hroro: 180




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHI

[Tpu peanmzanuu TUCIUIUTAHBI UCIIOIB3YETCS TEXHOJIOTUS TPAAUIIMOHHOTO OOYYCHHS —
opraHuzaisi y4eOHOTO Ipollecca B By3€, OCHOBaHHAas Ha JIEKIIMOHHO-CEMHHAPCKO-3a4eTHOU
dopmax obyuenus. K dopmam oO0yueHUs OTHOCATCS JICKIIMH, MPAKTHYECKHE U JTaOOpaTOpHbBIE
3aHATHS, a TaKkXKe CaMoCTosTeNbHas pabora. Ha JeKmusx WCHOib3yIOTCs HArsHbIC W
CJIIOBECHBIC METONbI OOYy4YECHHS, Ha MPAKTUYECKUX M JTA0OPATOPHBIX 3aHATHSIX — HATJISIHBIC,
CJIOBECHBIC U TIPAKTUYECKHUE METO/IBI.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO THCHUNIMHBI
Moayas 1
MaremaTtudeckasi 00padoTka pe3yibTaTOB
Tembl JeKIMOHHBIX 3aHSTHH: OCHOBBI MaTeMaTHIECKOU CTaTUCTUKHU.
MeTtponorudeckiue OCHOBBI. [IpumeHneHne cTaTUCTHKA B TpoOooTOOope u 00paboTKe

MIOJIy4eHHBIX JaHHBIX. ['pagynposBka.
Tembl npakTudyeckoro 3aHaTusA: Pemenne 3amad no Tteme «MaremaTuueckas
00paboTka pe3yapTaToB aHanu3ay. KoHTposbHas paboTa mo reme «MeTpooTH4ecKue OCHOBBDY

HN3yuynB JaHHBIH MOAYJAb CTYACHT MOJKEH: OBJIAJECTh OCHOBAMU MaTEMaTHYECKON
00pabOTKH Pe3yIbTaTOB XUMHUYECKOTO aHATIN3a

3HaTh: METOABl OLIEHKM IPAaBWIBHOCTH, CXOAMMOCTH, IOCTOBEPHOCTU pE3yjbTara,
KpUTEpHH Ipydoro npomaxa u kputepuu duiiepa.

YMeTh: IpUMEHATh METOJbI CTATOOPAOOTKM Ha MPAKTHKE, OLIEHUBATh IOCTOBEPHOCThH U
IOTPEIIHOCTD ITPOBEIEHHBIX U3MEPECHUN.

Bnapers: MeTo1aMu BBIYMCIIEHUN OCHOBHBIX KPUTEPUEB METPOJIOTHUH, KOMIIBIOTEPHBIMU
mporpaMmmaMu 1Mo 00pabOTKe TaHHBIX

MeTounquKne PE€KOMEHIAUHA MO U3YICHHUIO TEMBbI:

[Ipu ocBoeHHH TeMbI HEOOXOIUMO:

- O3HAaKOMHUTHCS C UMEIONIMMUCS JUTEPATypHBIMA HCTOYHMKAMH (ydeOHHKaMH,
MOHOTpaUsIMH, DICKTPOHHBIMU PECypCaMH, CTAaThIMU B BEAYIINX XUMHUYECKHX >KypHajax),
JEKIMSAMU IpenoiaBaTenen

- CdopmupoBaTh TOHMMAaHUE OCHOBHBIX METPOJIOTHUECKUX XapPaKTEPHUCTUK, HX
BO3MOKHOCTEN U METOJIUK pacyeTa.

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

Kak nckimtouarorcst rpyobie MorpenHocTy (mpomaxu)?

YT0 Takoe JOCTOBEPHOCTH, IPABUIBHOCTh U CXOJAUMOCTb PE3YNIbTAaTOB?
Kak u nns gero paccuntsiBaroT kpurepuil CtbrofeHra’?

Kak paccuntars NorpemHocTb U3MepeHus?

UTto Takoe JOBEPUTENIbHBIA HHTEPBAI?

6. Kax paccuntaThs HEOOXOIMMOE YHCIIO MAPATUICTBHBIX U3MEPSHUH IS TIOTyYeHUS
pe3ysbTara ¢ 3aJaHHON TOYHOCTBIO?

7. st wero ucnosb3yrot kputepuii Guiepa?

M



Mopnyas 2
Onruyeckne MeTOAbI AHAJIN32

Tembl JeKUMOHHBIX 3aHATHI: OOmas XapaKTepPUCTUKA CIIEKTPOCKOMUYECKUX
METOOB aHaln3a. ATOMHO-a0COPOIIMOHHAs CHEeKTpockomnus. MosekynspHo-abcopOuroHHas
ciektpockoruss B Y®- wu Bugumoir oOmactu. HK-cmexTpockomms. OMUCCHOHHbBIE
CHEKTPOCKOIINYECKUE METO/IBI aHaJIn3a. ATOMHO-?MHUCCHOHHAs CIIEKTPOCKOIUSI.
JltoMuHeceHTHas ClIeKTpOocKomnus. JIpyrue cieKTpaabHble U ONITUYECKUE METOIBI.

Tembl J1abopaTOpHBIX 3aHATHII: CTIEKTPOPOTOMETPUIECKOE OTIPEICTICHUE COACPIKAHMS
BEIIECTBA METOZIOM J100aBoK. DOTOMETPUUECKOE ONpECICHHE JKele3a W HUKEINs MPU UX
COBMECTHOM MPUCYTCTBUU B pacTBope. MoHOOOMEHHOE pasliereHHe Kele3a M MeOd U MX
doromeTpuueckoe omnpeneneHue. PedpakTomerprudeckoe onpeneneHre COACpKaHMs BEIISCTBA
METOJIOM IPalyupOBOYHOTO rpaduka.

Tembl nmpakTHyeckux 3aHATHH: Pemenue 3amady nmo teme «ONTHYECKUE METOMBI
ananmzay. KoHntponbHas paboTa

N3y4yuB JaHHBIA MOAYJIb CTYAEHT A0JKeH: COPMUPOBATH OCHOBHBIC MIPEICTABICHHUS
00 ONTHYECKUX METOJax aHaIM3a, UX BO3MOYKHOCTSIX, OTPAaHHUYCHHSIX M 00JIaCTAX MPHUMEHEHHS.

3HATh: CIICKTPbI HU3JIYUYCHUSA, HUCTOUYHHUKU HU3JTYUYCHHSA, BUIAbI OINTUYCCKHUX MCTOIOB
aHam3a

YMeTh: OIleHUBATh BO3MOXKHOCTH KaXKIOTO METO/A, BRIOMPATh MOAXOMSINUN MO 33029y
METOJI UCCIICAOBAHUS

Bnaners: merogukamu crnektpodoromerpuueckoro u WK-uccnenoBanus, HaBBIKAMH
00pabOTKH MOJIYYCHHBIX PE3yJIbTaTOB aHATN3a

MeTounquKne PE€KOMEHIAIUHA MO UBYICHHUIO TEMBbI:

ITpu ocBOeHMM TEMBI HEOOXOUMO:

- O3HaKOMHTBCS C HMMEIOIIMMUCS JUTEPATypHBIMU HCTOYHMKAMM (yueOHHMKaMHu,
MOHOTpausAMHU, 3JIEKTPOHHBIMU PECypCaMM, CTAThIMH B BEIAYIIMX XUMHUECKUX XKYypHalax),
JEKIUSAMH IIpenoaaBarenei

- CdopmupoBaTh NMOHMMaHUE OCHOBHBIX METPOJIOTMYECKHX XapaKTEPHCTUK, HX
BO3MO>KHOCTEM U METOJIMK pacyera.

OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

I. Ha30BuTE OCHOBHBIE ONITHYECKUE METO/IbI KAYECTBEHHOI'O U KOJIMYECTBEHHOT O
aHaau3a.

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

3. Kak nmpoBoJAT KaueCTBEHHBIN U KOJMYECTBEHHBI aHAJIN3 B SMUCCUOHHOM
CHEKTPOCKONUU?

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

5. 3anuiuuTe OCHOBHOM 3aKOH cBeTomnornomeHus. HazoBure orpanndenus u
yCJIOBHSI IPUMEHUMOCTH 3akoHa byrepa - Jlambepra - bepa.

6. B yem 3akioyaercss METOI0M IpadyupoBoyHOro rpaduka? Metos 100aBok?
Meron n1Byx craHgapToB?

7. Pedpakromerpuueckue Mmetoasl aHanu3a. [lokazarens mpenoMiIeHHs.

8. UYrto Takoe yaenbHas U MOJIsipHas pedpaxius?

9. Omnpexnenenue MOJSPHON pedpakIiui TBEPIOTO BELIECTBA B PACTBOPE.

10. KonnyecTBenHbIi pepakTomMeTpuuecKuii aHam3. AHAJIN3 CMECH BEIIECTB.



Monpyas 3
DJIEKTPOXMMHYECKHE METOAbI AaHAIH3A

Tembl  JIEKUIMOHHBIX  3aHATHIA: DNEeKTpOXMMHUYECKME  METOAbl  aHAJIN3a.
Konpykromerpus. IloreHnmomerpuueckuii meton aHanusa. KyJoHOMETpHYECKHMH MeETOX
aHanu3a. BoapramnepomMeTpuyeckuii METOT aHaJIN3a.

Tembl gaGopaTtopHbIX 3aHsaTHii: OnpeneneHue CcoAepkKaHUS BEIIECTBA METOJOM
MOTEHIMOMETPUYECKOTO  TUTpoBaHMs. OmnpenenceHue COAEpkKaHUA  BEIIECTBA  METOJO0M
KYJTOHOMETPUYECKOTO TUTPOBAHUSI.

TeMbl nNpakTUyeckux 3aHATHii: PemieHne 3amad mo TeMe «DIEKTPOXHUMHUYECKHUE
METO/Ibl aHATN32)

N3y4yuB naHHBIA MOAYJIb CTYAEHT AO0JKEeH: cOPMUPOBATH OCHOBHBIEC MPE/ICTABICHUS
00 JJNEKTPOXUMUYECKUX METO/JaX aHalli3a, WX BO3MOXKHOCTSAX, OTPAHUYCHHSIX W 00JacTsIX
MIPUMEHEHUS.

3HaTh: OCHOBBI JIEKTPOXUMHYECKUX METOJOB aHAN3a, 3aKOHBI U YPABHEHUS METOJIOB,
BO3MOKHOCTH UX NPAKTUYECKOT0 MPUMEHEHUS

YMeTh: OIleHUBATh BO3MOXKHOCTH KaXKIOTO METO/A, BRIOMPATh MOAXOMSINUN MO 33029y
METO/1 UCCIENOBaHUS

Baaners: METOANKAMHU MOTEHIIMOMETPUUECKOTO, KOHJTYKTOMETPUYECKOTO
HCCJIEIOBaHMsI, HaBbIKaMU 00pabOTKU MOJMyYEHHBIX Pe3y/IbTaTOB aHAIN3a

MeTounquKne PE€KOMEHIAIUHA MO U3YICHHUIO TEMBbI:

ITpu ocBOeHMM TEMbI HEOOXOMMO:

- O3HaKOMHTBCS C HMMEIOIIMMUCS JUTEPATypHBIMU HCTOYHMKAMM (yueOHHMKaMH,
MOHOTpausAMHU, 3JICKTPOHHBIMH PECypCaMM, CTAThIMH B BEIYIIMX XUMHUECKUX XKYypHalax),
JEKIUSAMH IIperoaaBarenei

- CdopmupoBaTh NMOHMMAaHUE OCHOBHBIX METPOJIOTMYECKHX XapaKTEPHCTUK, HX
BO3MO>KHOCTEM M METOJIMK pacyera.

OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. Ha yem ocHOBaH MeToa moTeHUHMOMeTpuK? 3anuiuuTe ypaBHeHue HepHera.

2. [IpuBenute knaccuuKanuio 3MeKTpoa0B. [IpuMepsl 3JeKTPOIOB B
MOTEHIMOMETPHH.

3. Ha uem ocHoBan meron kynonomerpun? Chopmynupyiite 3axon Papanes

4. UTo u3MepstoT B KOHAYKTOMETpHH? Kakne 3aKOHbI U MOJIOKEHUS 3TOTO METOa
BaM U3BECTHBI?

5. Yro Takoe nossiporpadus? Uto Takoe BOJIbTaAMIIEPOMETPHUIECKOE TUTPOBAHUE?

6. B dem cyth MeTona amMmniepoMeTpun?

Moayasb 4

MeTtoabl pPasacJaeHud H KOHIHCHTPUPOBAaHUA

Tembl gexkumii: Teopernuyeckue ocHOBBI Xpomartorpaduu. ['asoBas xpomaTorpadus
Kunkoctrast xpomatorpadust. OTaenbHbIC BUIBI )KHIKOCTHONW XpoMaTorpaduu

Tembl Ja0opaTopHbIX 3aHATHI: MoHOOOMEHHOE pa3jeleHue jKelne3a U MeIu U X
dboTromeTpruyecKoe onpeeIeHue.

Tembl mpakTuuyeckux 3aHsaTHii: Pemenune 3amau mo teme «Xpomarorpaduueckue
MeTo/Ibl aHanu3ay». KonTponbHas paboTa 1o teme

N3yyuB JaHHBIE MOAYJb, CTYAEHT [0J:KeH: CPOPMUPOBATH MPEACTABICHUE O
COCTOSTHUM COBPEMEHHOr0 T'a30XpoMaTOrpa(uueckoro aHaiaus3a, ero BO3MOKHOCTSIX, OCHOBHBIX
HaIpaBJICHUSAX U TCHACHLMIX PA3BUTHSL.

3HaTh:



— TEOPETUYECKHE OCHOBBI Ta30BOM  XpoMaTorpaduui, OCHOBHBIE  METOJbI
KayeCTBEHHOI'0 U KOJIMYECTBEHHOTO XpOMaTOrpauuecKoro aHauusza;

— anmaparypHoe ohopMIICHHE ra30XpoMaTorpadudeckoro mpoiecca

Ymers:

- OTpEe/IeNIATh OCHOBHBIE XapaKTEPUCTUKH Xpomarorpaduyeckoro mpolecca u3
XpOMaTOrPaMMbl; HHTEPIPETUPOBATH IKCIIEPUMEHTAILHBIE PE3YIbTAThI

- noadupaTth  ONTHUMAJbHBIE  YCIOBHS  TPOBENEHHUS  XpOMaTorpaduyeckoro
pazaeneHus

Baagern:

- MCTOAUKAMH IMTOUCKA MOAXOAALICTO BapHaHTa pa3ACJICHUSA BCUICCTB; CHOCO6aMI/I
OIICHKH MOTPEITHOCTH (PU3UKO-XUMHUYECKOTO IKCTIEPUMEHTA

— HaBBIKaMH pabOThI HA COBPEMEHHOM XpoMaTorpadudeckoM 000pyTI0BaHHH.

MeToanuyecKkue PEKOMEHAAIUHA I10 H3YYCHUIO TEMbI

ITpu ocBOeHMM TEeMbI HEOOXOJMO:

- O3HAKOMHTBECS C MMEIONIMMUCS JIUTEPATyPHBIMH HCTOYHUKAMH (ydeOHHMKaMH,
MOHOTpaUsAMHU, 3JICKTPOHHBIMU PECypCaMM, CTAThIMH B BEAYIIMX XUMHUECKUX XKYypHalax),
JEKIUSAMH IpernoaaBaTenei

- CdopmupoBaTh mMoHMMaHUE (PU3MKO-XUMHUYECKUX IPOLECCOB YACPKUBAHUS
cop0aToB Pa3IMYHOIO CTPOSHUS Ha PA3ITUYHBIX 110 MPUPO/IE HETIOABUKHBIX (pazax

- OTBeTUTH Ha KOHTPOJIEHBIC BOTIPOCHI:

1. Jatite onpeneneHue xpomaTtorpaduu.

2. Kakne ocobennoctr xpomarorpaduu MO3BOJSIOT TOCTUYD JIYYILIEro pa3/ieieHus
BEILIECTB C OJIN3KMMH CBOMCTBAMH 110 CPABHEHHUIO C IPYTHMHU METO/IaMU pa3/Ie/ICHUs.

3. [lepeuncnaure cnocoObl mOMy4YeHHS XpomarorpamMm. UYTo wHCHONb3yeTcs B
Ka4eCTBE JIIOEHTOB B KaXJIOM U3 ClI0CO00B?

4. Kak MOXXHO OCYIIECTBIATH HACHTH(PHKAIMIO OINpPENeIIeMbIX COSIAWHEHUH B
CMeCH T0CIIe UX XpOMAaTorpauyeckoro pasaeneHus?

5. Uro Takoe HMHIEKCH yaepxkuBaHui? Kakue cUCTeMBbl HMHIECKCOB yICPKUBaHHS
HCITOJIB3YIOT B XpoMaTorpaduu (mpeuMyIiecCTBEHHO B Ta30BOi)?

6. [epeuncaure criocoObl KOIMYECTBEHHOTO aHanu3a B XpoMaTtorpaduu. CpaBHHUTE
UX MEXTy CO00i.

7. CpaBHMTE JBa peXHMa pa3JeleHuss B Tra3oBod xpomaTtorpapum —
U30TEPMHUUECKUI ¥ IPOrpaMMHUPOBAaHUE TEMIIEPATYPHI.

8. [lepeuncanre geTeKTOPHI B Ta30BOM Xpomarorpaduu.

0. [Tepeuncnure 0COOEHHOCTH M MPEUMYIIECTBA BHICOKOA(DPEKTUBHOMN KUIKOCTHOM
xpomarorpapuu (BOXX).

10. Kakue BapuaHThl METO/1a UCTIOJIB3YIOT B AHAJTMTUYECKON MPaKkTUKE?

11.  Kakue copbentsl ucnoin3yor B BOXKX? Kakum TpeGoBaHUSM OHHU JOJKHBI
OTBEYaTh?

12.  Tlouemy Haubonee nomyinsipabie copoeHTsl B BOXX — cunukarens u, ocobeHHo,
MoaupUIMpPOBaHHbIe cuauKarean? Kak mpoBoasT MoAU(UKALINIO CHIINKAress?

13.  Yewm ompenensercs dIOUPYIOIIAs CIIOCOOHOCTh MOJIBMKHOM (ha3bl B )KHUIKOCTHOM
xpomarorpaduu?

14. Kak mog0uparoT cocTaB MOABUKHON (ha3bl B )KUIKOCTHON Xpomarorpaduun?
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7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemect Koa koHTpO/IMpyemMoil KOMIIeTeH UK HaumenoBanme
P (WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 OIIK-3, I1IK-14 OTtyeTsl 110 J1abopaTopHBIM padboTam 1-8

KommiekTsl KOHTPOJIBHBIX PaboT
Bomnpocs! k 3auety Ne 1-42

Wrorossiii Tect, Bonpock! 1-500

7.2. TunoBble 3aJaHUsi WJIH WHbIE MATEPHAJbI, HEOOXOAUMBbIE JJIsl TEKYIIero
KOHTPOJISt

7.2.1. U3

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

OnTrueckass TIOTHOCTh 3TOro pactBopa mpu | = 2 cm paBHa 0,800. Onpenenure
T(KMnO4/Mn).
Onpenenure MakCUMajdbHYIO TOJIIMHY TMOTJIOMaomero cios | s ¢goromerpupoBaHus
OKpAllIeHHOTO PAacTBOpa COJH jKenlesa, eclid B 50 cM’ JaHHOTO PacTBOPA COAEPIKUTCS 2 MT
kenesa. OnTudeckas IIOTHOCTH pactBopa paBHa 0,430, a MossipHBIA  KOAhQHUITHEHT
norsomenus 4103,
PaccunTaiiTe HaMMEHBIIYI0 KOHIIEHTDAIMIO BellecTBa (MOIb/AM>) Ui (DOTOMETPUUECKOTO
oIpejiesieHUs], €CIIM U3BECTHO, uTo €A = 5- 10%, a onTuManbHOe 3HaueHue A mpu | = 5 cM paBHO
0,010.
Uccnenyemsiit pactBop umeet A = 0,900 npu u3mepeHun B KroBete ¢ 1 =5 cm.

Onpenenute KOHIIEHTPAIMIO PacTBOpa, €CJIM CTaHAAPTHBIM pacTBOp, colepxamuid 7
MKT/cM® 3TOTO Ke BemecTsa, umeeT A = 0,600 pu u3MepeHnH B KioBete ¢ 1 = 3 cwm.
HaBecky cmmaBa, coxmepxariero tutad Maccor 00,2500 1, pactBopunum u  pazbaBmim
JUCTHJIMPOBAHHOM BOIOH B MepHOit konbe 1o 100 cm’. K 25,00 cm® momydenHoro pactopa
N00ABHIM COOTBETCTBYIOLIME PEAKTHBHI M pazdaBwid 10 50 cM’, Ipu 3TOM HOIyYHIH
coeuHeHue kEntoro nsera. Onruyeckas IIOTHOCTh, OJydyeHHOro pactBopa pasHa 0,220. K
Apyroit moprmu o6séMoMm 25,00 cM® fno6GaBunm pacTBop, coiepxkamuii 0,20 M THTaHA, U
o0OpaboTany aHATOTUYHO TepBOMY pacTBopy. OmTHueckas IUIOTHOCTh 3TOTO PacTBOpa paBHA
0,500. Onpenenute coaepkaHue TUTaHa B cIuiaBe (o, %).
N3 HaBecku cranm, conepxkamied Hukenb Maccoil 0,2542 1, mociie COOTBETCTBYIOUIEH
o6pabotkn momyunmnu 100,0 cM® pacTBopa, COMEpKAIEro AMMETHITTMOKCHMAT HHKEI.
Ontuueckasi IOTHOCTh 3TOTO PAaCTBOPA, OTHOCHUTEIIBHO PAacTBOPAa CPAaBHEHMsI, COJECPIKAILIEIO
6,00 mr Hukens B 100 cm’, paHa 0,440. JI1d mOCTPOEHMS IpagyHpOBOYHOTO rpaduKa B3sIH
TPpU CTaHAAPTHBIX pacTBopa, coaepxkamux 4,00; 8,00; 10,0 cm® Hukens B 100,0 cM® u MOTYYUIIN
IPU TEX K€ YCIOBHUSAX OTHOCHUTEIBHBIE ONTHYECKHE IUIOTHOCTH COOTBETCTBEHHO: — 0,240;
0,240; 0,460. Beruucnure conepxanue HUKeNs B ctanu (o, %).
MonsipHblii ko3hdunuenT nornomenns gutuszonara meau (11I) 8 CCls pasen 4,52.10%. Kakyro
MAacCCOBYIO JOJI0 MEIU MOXKHO ONPEISIUTH C TUTU30HOM, €CIIM M3 HABECKU 00pasia CIuIaBa
maccoii 1,0000 r momyunmu 25,00 cm® pactBopa autuzonarta B CCls? OnTuyeckas MmIOTHOCTS,
u3MepenHas npu 1 = 5,0 cm, cocraBuna 0,020.
Jns onpenenenus mapradia B craid HaBecky maccod 1,000 T pacTBOpwJIiM B CMECH CEpPHOM,
docdopHoit u a30THOI KMCIOT U pacTBOPoB pasbasuan a0 200 cv. JIns GoToMEeTpUpOBaHHS
oTo6pamu 20 cM> 3TOro pacTBOpa M PEaKIHIo MPoBeH B Kojbe BMecTuMocThio 100 cm’. Tlo
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IpagyupoBOYHOMY IpaduKy coiepKaHue Maprasua B 3ToM pactBope paBHo 0,71 mr. KakoBo
conepkanue Mn (o, %) B cranu?

Jna ompenenenus Meau B ciiiaBe M3 HaBecku Maccod 0,3000 r mocne pacTBOpeHUs M
o6pabotkn pactBopoM NH; momyummu 250 cM® OKpamIeHHOTO pacTBOpa, ONTHUUECKAs
IUIOTHOCTB KOTOporo B ktoBeTe npu 1 = 1 cm pasna 0,250. Onpenenure coaepxaHue MeIu B
cmuiase (o, %), ecau ek = 400.

IIpumep BapuanTa KoHTpoJabHOM s UI3:
Bapuanrt 1

I. Abcopoyuonnas  cnexkmpockonusi.  ONpeNeTUTh  ONTUYECKYI0  IJIOTHOCTH
pacTBOpoB, KO3 (PHUIIHEHT MPOITyCcKaHHUsI KOTOPBIX paBeH a) 78,5%; 6) 0,087.

2. Amomno-abcopoyuonnoviti ananuz. OoOpaserny msca maccor 0,15 T coxrau B
My(]enbHOIl Meun, OCTaTOK PacTBOPUIM B COJSHOW KHCIOT€ U pa3daBHIIM PacTBOPOM COJIU
nanTana 70 5,00 Mu1 111 ycTpaHeHus Meraromero BiusiHus Gocdar-nonon. K uetbipem paBHbIM
MOPIHUSM aHATU3UPYEMOTO pacTBOpa A00aBWIM pPaBHBIE OOBEMBI CTAaHIAPTHBIX PACTBOPOB
KanmbIus, coaepxkammx co = 0; ¢1 = 2,0; c2 = 4,0; ¢z = 8,0 mxr/mu Ca u Takoe ke KOTUIECTBO
colM  JIlaHTaHa, Kak B  aHamu3upyeMoMm pactBope. Ha  aTtomHO-abcopOIIMOHHOM
CHEKTPO(POTOMETPE U3MEPHIIA ONTUYECKYIO IJIOTHOCTh aHAJTUTUYECKON TUHUM Kajblius 422,67
HM. BblunciuTe KOHLIEHTpalUio Kanblus (MI/KT), UCIONB3ysd MOCTPOCHHE TPaayHPOBOYHOIO
rpaduka mo Meroay A00aBOK, €CIIM MOIYYEHbI CIEIYIOIINE 3HAUeHUs ONTHYECKON IMIOTHOCTHU:
Ax2=0,050; Ax+cryz = 0,116; Ax+e2y2 = 0,185; Ax+e3yz = 0,320.

3. Konoykmomempus. B HaBecke OpPraHHMYECKOro coeawHeHuss maccor 2,299 r
KUCIOpOJ  KoiaudecTBeHHO mepeBenn B COp.  Jlwokcun  yriaepoja  pacTBOPWIM B
AIIEKTPOJIUTUYECKOH stueiike, HAIOJHEHHOHN pa30aBlIeHHBIM PAaCTBOPOM IIETOYH, U ONPENEITHIIN
yMeHBIIIEHHE HIEKTPUUYECKO TPOBOJAMMOCTH MOTTIOTHTENBHOrO pactBopa Azx = 300-10%, Cwm.
TakuM e TpeBpallleHUsIM TOJBEPIIN CTaHJAapTHBIE BellecTBa, coaepsxkamue ot 200 mo 1000
MKT KHCJIOPOJIa, U U3MEPUIIU COOTBETCTBYIOIINE 3HAUCHUS Ad:

mo; B 00pasIie, MKT ......... 200 400 600 800 1000

Az 10 CM............o 80 150 220 285 355

[Toctpoiite rpaayrpoBoUHbIi rpadk U BBHUHUCIUTE MaccoBylo oo (%) Kuciaopona B
obpasrie.

4. lomenyuomempus. IlocTporTe KpUBBIE MOTEHIIMOMETPUYECKOTO TUTPOBAHUS B

koopauHatax pH-V u ApH/ Ay -V U OlpeeNuTe KOHICHTPALHIO (MOJIB/IT) PaCTBOPA YKCYCHOM

KUCHOTBI, eciii mpu TutpoBanuu 10,00 mim  sToro pactBopa 0,1000 M KOH nonmyuwnu
CIIeyIOIINe PEe3yIbTaThI:

Vkon, M1 ...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

5. lonapoepagua u amnepomempus. HadepTuTe NONSAPU3ALUOHHYIO KPUBYIO U
OXapaKTepu3yruTe €€ OTAeNbHbIC ydacTku. [IpuBenure ypaBHEHUE MOISIpOrpaduyecKOr BOTHBI.
Hcnone3ys cripaBOYHBIE AAHHBIC, MPEIOKUTE MOAXOISAIINE YCIOBUA (MOTEHIMAN, (HOHOBBIN
3JIEKTPOINT) [l HOJAPOrpadhuuecKoro onpesieieHus KomnonenTos cmecu NiZt u Zn?*,
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6. Onekmpoepasumempuss u  KyroHomempus. W3 aHAIM3UPYEeMOro pacTBOpa,
COJIEpIKalero NOHBI TPEXBAJIEHTHOTO METAJLIA, B PE3YJIbTATE AIEKTpon3a npu cuie Toka 1,000
A 3a Bpems T = 15,0 muH Ha Karoge ObutO BhIAeneHo 0,6497 T meramna. Onpenenure, Kakoi
MeTaJul ObUT B pacTBOpE, €clid BXOA 1Mo TokKy 1 =100%.

Kpurtepun onenkn:
JIOJKHBI OBITh pELIEHBI BCE 3a1a4n

7.2.2. Bonpochbl K OIIPOCY

BpamareiabHasi  MUKPOBOJTHOBAs CIIEKTPOCKOMUS

Teopuss  BpamarenbHbix  crnekTpoB. CBY-cnekrpockonusi. MOHOXpOMaTHUYHOCTH
u3nydeHus. TpeOoBaHusT K  BEIIECTBaM, UCCIEAYeMBIM  METOAOM  MHUKPOBOJIHOBOM
criektpockonuu. CBY-cniekrpometp. [IpakTudeckoe npuMeHeHue.

AMP-cnexkTpockonus

CymHocth MeTona. Xumuyeckuit casur. Cxema SMP-cnektpomerpa. KadecTBeHHbINM
aHAJIN3 U HMccaenoBaHus cTpykTypbl metofoM SIMP. KonndectBenHblil ananu3 meronom SAMP.
[Tonsitre 06 DIIP.

Pagnomerpuueckue MeTOAbI HCCJIEI0BAHUS

Tunbl paaroOaKTUBHOTO pacrnaga. 3aKoH paguoakTUBHOro pacnajga. CYeT4uku
u3nydenus. ckyccTBeHHasi paAM0aKTUBHOCTh. MeTOANKY aHalli3a, OCHOBAaHHBIE HA U3MEPEHUU
PaAMOAKTUBHOCTH B aHalu3e (aKTUBALMOHHBIA aHalu3, METOJ HW30TOIHOro pa30aBieHMUS,
paaTuoOMETPUUECKOE TUTPOBAHUE).

7.2.3. KoMILJIEKTLI OTYETOB IO JA00PaATOPHLIM padoTaM

JlabopaTtopnasi pabGora: Pedpakromerpuueckoe omnpeneaenue. Pabora ¢
peppakToMeTpomM
Ilens paboThI: OBNIAAETh HABBIKAMH Pa0OTHI C PePPAKTOMETPOM

Memoouka nposedenus
. IIpenBaputensHO MpoBeCTH HEOOXOIUMBIE PaCUEThI I IPOBE/ICHUS aHAIIN3A.
. KpaTko onucath xo11 pabOThI M BBITIOJIHSIEMBIE OMIEPALIUH.
. Pe3ynbrarsl SKCIepUMEHTAILHON YacTH peKOMEHAYyeTCsl 0OPMUTH B BUJIE TAOTHUIIBL.
. IocTpouTh rpayMpoOBOYHBIN rpaduK.
. IIpuMeHUTH XEMOMETPUKY.

Tabauya — pe3ynbTaThl aHATIM3a UCCIIETyeMOro o0pasia

Ananuzupyemoe HaBecka oOpasma | 3naueHus
BEIIECTBO m= ,....I Wik V., | MOKa3arens
cm’ TIpeOMIIEHHS
Vi
V7
6. IToanucaTe noJIy4eHHBIE PE3YNIBTATHI Y PENOAABATE.

7. OdopmuTs oTUeT.
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JlaGoparopuas pabora: Cnekrtpodoromerpuueckoe ompeneaenue. Padora co
cnektpooromerpom. Metoa rpaayupoBouyHoro rpaduka Ilenr paboTel: OBIaAETH
HaBBIKAMH pabOTHI CO CIIEKTPOPOTOMETPOM

Memoouka nposedenus
[TpenBapuTenbHO MPOBECTH HEOOXOIMMBIE PacUeThl IS IPOBE/ICHUS aHAIIH3A.
Kpatko onucats X0a paboThI U BHIMOTHIEMbBIE OTIEPAIIHH.
Pe3ynbrarhl sKCiepuMeHTaIbHON YacTH PeKOMEHIyeTcsl OpOPMUTH B BHJIE€ TaOIUIIBI.
[TocTpouTh rpalyipOBOYHBIN rpaduK.
[IpumMeHUTH XEMOMETPUKY.

Tabauya — pe3ynbTaThl aHATIM3a UCCIIETyeMOro o0pasia

Ananmmzupyemoe | HaBecka oOpasmua | 3HaueHHS
BEIIIECTBO m= ,....T WA V, | ONTHYSCKOH
, CM° IUIOTHOCTH
Vi
Vs
6. IToanucaTe noJly4eHHBIE PE3YNIBLTATHI Y IPENOAaBaTEs.
7. OdopmuTts oTUeT.

JlaGoparopnas pabora: Cnexkrpodoromerpuueckoe ompeneaenue. Padora co
crnekTpoporomerpom. Metoa 106aBok
Iens paboThI: OBIAAETh HABBIKAMH PA0OTHI CO CIIEKTPOPOTOMETPOM

Memoouka nposedenus
[TpenBapuTenbHO MPOBECTH HEOOXOIMMBIE PaCUEThI IS IPOBE/ICHUS aHAIIN3A.
KpaTko onucats xo1 paOOThI U BBITIOJIHSIEMbIE ONEPALIUH.
Pe3ynbTaThl 3KCIIEpUMEHTAIBHOM YacTH peKOMEHIyeTcst 0OPMHUTD B BUE TAOIHIIBI.
[MocTpouTs rpagyupoBOYHBIN TpadUK.
[IpMEeHUTH XEMOMETPHUKY.

Tabauya — pe3ynbTaThl aHATIM3a UCCIIETyeMOro o0pas3ia

Ananmuzupyemoe | HaBecka oOpasna | 3HaueHus
BEIIECTBO m = ,....' WIK | ONTHYECKOMH
Va, cM® IIOTHOCTH
Vi
V3

7. IlognucaTe OJIy4eHHBIE PE3YJILTATHI Y IIPENOAaBaTesl.
8.0dopMuUth OTUET.



JlabopaTopHasi padora: @oToMeTpHUYecKOe oNMpeiesieHUe Kejie3a U HUKeJIs MPH uX
COBMECTHOM MPHUCYTCTBUM B pacTBope. Pagora co cnekTpodoTomerpom.
I{ens paboThI: OBIAAETh HABBIKAMH PA0OTHI CO CIIEKTPOPOTOMETPOM

Memoouka nposedenus
. IIpenBaputensHO MPOBECTH HEOOXOIUMBIC PACUETHI JUIS IPOBEICHUS aHAIIH3A.
. Kpartko omucarpb X0 pabOThI U BBITTOJIHSAEMBIE OTIEPAIUH.
. Pe3ynpTarhl SKCIEpUMEHTATBLHON YaCTH PEKOMEHIYETCsl OQOPMUTH B BHJIE TAOJIUIIBL.
. IMoctpouts rpagynpoBoYHbIC TPAdUKH TS JKene3a U HUKEIIS.
. [IpuMEeHHUTH XEMOMETPHUKY.
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Tabnuya — pe3yabTaThl aHAINU3a UCCIIEAYEMOro 00pasia

Ananuszupyemoe | HaBecka 3HavYeHUS
BEILECTBO oOpa3iila m = | ONTHYECKOM
,o... WIH V, , | IJTOTHOCTH

6. [MToanucarh MONTyYCHHBIC PE3YIbTATHI Y MPEIOIaBATEIS.
7. OdopMuUTh OTUET.

JlabopaTtopHasi paGora: HMoHooOMeHHOe pa3esleHHe Kejde3a M MeAd M HX
(poromeTpuueckoe onpeaesienne

Ilens  paGoThl: OBNAamETh HaBBIKAMH  PabOTBI  CO  CHEKTPOPOTOMETPOM U
XpoMaTorpaguIecKoil KOJIOHKOM

Memoouka nposedenus
[TpuroTtoBneHne cTaHJAPTHHIX PACTBOPOB.
[MoaroroBka oOpasia K aHaIu3y.
Paznenenne cmecu KaTHOHUTOB.
Omnpenenenue xenesa B puiabTpare.
Omnpenenenue Meau B puibTpare.
[IpenBapuTeNbHO TPOBECTH HEOOXOAUMBIE PACUETHI JIJISl IIPOBEACHUS aHATH3A.
KpaTko onucats xo1 paOOThI U BBIIIOJIHSIEMbIE ONEPALIUU.
Pe3ynbrarhl sKCIepuMEHTaIbHON YaCTH PEeKOMEHIyeTcsl OpOPMUTH B BUJIE€ TaOIUIIBI.
[TocTpouts rpaxynpoBoUYHbIC TpadUKH.

= 0 0 N Nk W=

0. IIpuMEHUTH XEMOMETPHUKY.

Tabnuya — pe3yabTaThl aHAINU3a UCCIIEAYEMOro 00pasia

Anammsupyemoe | HaBecka oOpasna | 3HaueHus

BEILIECTBO m= ,...T WIHd Va,, | ONTHYECKOH

CM3 IIJIOTHOCTHU
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[Toanucare MoMy4YeHHBIE PE3yJIbTAThl Y PENogaBaTesl.
12.0¢opmMuTh OTHET.

JlaGoparopnass padora: IloreHnuomerpuuyeckoe omnpeaejaenue. Padora
NOTEeHIHOMETPOM
Ienb paboThL: OBIaIEeTh HABBIKAMH paObOThI C TOTEHIIMOMETPOM

Memoouka nposedenus

. IIpenBaputenbHO MpoBeCTH HEOOXOIUMBIE PACUEThI I IPOBE/ICHUS aHAIIN3A.

. Kparko onucars xox pabOThI U BBITIOJIHSAEMBIE ONIEPAIUH.

. Pe3ynpTarhl SKCIEpUMEHTAIBLHON YaCTH PEKOMEHIyeTcsi OQOPMUTH B BUJE TAOJIUIIBL.
. ITocTpouTh KpUBYIO TUTPOBAHUS C TpadUUIECKUM OompeaeseHueM TO.

[IpMEeHUTH XEMOMETPHUKY.

Tabnuya — pe3ynbTaThl aHAIM3a UCCIIEAYEMOro 00pasia

Anammsupyemoe| HaBecka oOpasmna | TurpoBanue(Va), | Tutpant- 0,1M | pH
BEIIECTBO m= ,...TWIH Va, | WK Myag = ,....T | M(fi5 =),
cm’

Vi
V2
V3

6. [Tonnucate moydyeHHbIE PE3YIbTATHl y MPEnoaBaTes.

7. OdopMuTh OTUET.

JlabopaTtopnass pabGora: Konaykromerpudeckoe omnpenejgeHue. PabGora
KOHAYKTOMETPOM
Lenb paGoTHL: OBNIAAETH HABBIKAMHU PAOOTHI C KOHAYKTOMETPOM

Memoouka nposedenus
[TpenBapuTenbHO MPOBECTH HEOOXOIMMBIE PaCUEThI IS IPOBE/ICHUS aHAIIM3A.
Kpatko onucats X0a paboThI U BHIIOTHIEMbBIE OTIEPAIIHH.
Pe3ynbTarhl SKCIEpUMEHTATBHON YacTH PEKOMEHyeTCsl OpOPMUTH B BHIC TAOIHUIIBI.
[TocTpouTh KpUBYIO TUTPOBAHUS C TpaPUISCKUM OompeaeseHueM TO.
[IpMEeHUTH XEMOMETPHUKY.

Tabnuya — pe3ynbTaThl aHAIM3a UCCIIEAYEMOro 00pasia

Anammsupyemoe | HaBecka TurpoBanue(Va), | Turpant- X
BEILECTBO obpasta m = | WM Myas = ,....T | 0,1M
yeroo. T MM Va, M(foxs =),
cM®




6. IToanucaTe noJy4eHHBIE PE3YNIBLTATHI Y PENOAABaTE.
7. OdopmuTts oTUeT.

TpebdoBanusi K 0(p)OPMIICHUIO OTHYETA:
l. Kaxnas pabora opopmiisercss Ha OTACTbHBIX JIUCTaX (popmar A4), TOHKHA CONEPKATh
TUTYJIBHBIA JTUCT ¢ YKa3aHUEM Ha3BaHMs TEMbI JIA0OpaTOpHOU paboThl, HOMepa rpymib;, DO
crynenTta u @HO nposepsiromiero npenogaBaTes.

2. B oTuere nomkHbI OBITH YKa3aHBI YpaBHEHUS MPOBEACHHBIX XUMHUUECKHUX PEAKIIHIA.

3. [Tox popmymnaMu gomkHa OBITH IPUBEIEHA paciin(poBKa OYKBEHHBIX 0003HAYCHUH;

4. VY uncneHHBIX 3HAYCHUH (U3MUECKUX BEIMYMH JOJDKHBI OBITh YKa3aHbl €IMHUILIBI
U3MEPEHU;

5. [TonydyeHHbIe SKCTIEpUMEHTANIbHBIE BEIMYMHBI JOHKHBI OBITh YKa3aHbl C MHTEPBAJIOM
MOTPEUTHOCTH U OTHOCHUTEIbHAS OrpetHocTh (%).

6. I'paduku k maGoparopHbIM paboTaM M KPUBBIE TUTPOBAHMS JOHKHBI OBITh MTOCTPOCHBI
Ha MAJUTUMETPOBOI Oymare (BbIJaeTCsl Ha 3aHATUH) MO MIPABUIIAM MTOCTPOSHUS TPa(hUKOB.

7. BbIBO/IBI TOJKHBI OTpaXaTh BBIIOJIHEHUE 3a/1a4, TOCTABICHHBIX JIJISl IOCTHKEHUS 1IEIIH.
8. OTyeThI-Ipe3eHTAallMM  MPWIATraloTCsl B BUJE pacleyaTaHHBIX CIIaiJIoB. 3amura

MIPOBOJIUTCS IMyOJIMuHO. Bompoc — oTBeT B ycTHO# hopme.

IIpoueaypa oneHuBaHUSA:
[Tpouenypa 3ammThl JTa0OpaTOPHBIX PAbOT MpEACTaBIseT CO0OM coOecemoBaHUE C
IpenoaaBaTesieM M0 TEOPETHIECKUM BOIIPOCaM TeMbI JIa00paTOPHOU paboTHI.



7.3. OuneHouHble cpeacTBa I INPOMEXKYTOYHON aTTecTallMd IO HWTOram
OCBOEHHUSI TMCIHIINHBI

7.3.1. Bomnpocshl K NPOMeKyTOYHOM aTTecTaAluU

Cemectp 3

Bomnpocs! k 3a4ery

1 | Onpenenenue 1 UCKIIOYEHUE IPYObIX TOTPEHIHOCTEHN (TPOMaxXoB).

2 | O0mas xapakTepucTUKa (HU3UKO-XMMHUYECKHX METOJ0B aHanu3a. OCHOBHbBIE TPUEMBI,
UCTIOJIb3yeMbIe B (PH3UKO - XUMHUYECKUX METOJaX aHajIH3a.

3 | DnexkTtpoxuMudeckue MeToibl aHanuza. Kiaccudukamus. OO6nacTH NpUMEHEHUS
IIEKTPOXUMUYECKUX METOJIOB.

4 | KongykromeTpusi. DIEKTPONPOBOJHOCTh PACTBOPOB. YeldbHas M HSKBUBAJCHTHAs
3JIEKTPONPOBOJHOCTE.  MeToasl  mpsMOM  KOHAyKTOMeTpuu.  lIpakTuueckoe
IPUMEHEHHUE. OnpeneneHve  KOHCTaHTBI ~ JUCCOLIMALIMM,  PAaCTBOPUMOCTH
MaJIOpacTBOPUMBIX COEIMHEHUH.

5 | lorenunomerpuyeckuii a”anm3. (CXxeMa YCTaHOBKM JUISI TOTEHIMOMETPHUYECKHX
U3MEpPEHUI. ONEKTpoAbl, NPHUMEHSAEMblE B MOTEHIMOMETpUU. HHIUKAaTOpHBIE
AJIEKTPOJIBL, DJIEKTPOABI CpaBHEHUA. Y paBHeHHe HepHcera.

Pacuer 3/IC cucremsi.

6 | Ilpsamas norenunomerpusi. MoHoCeneKTUBHBIE 351eKTpoasl, pH — MeTpusi.

7 | [lorTeHIUOMETpUYECKOE  OmpeseeHne  (U3UKO-XUMHUYECKAX  XapaKTepUCTUK U

KOHIIEHTpalnuu BeniecTBa. [loTeHunomerpuieckoe TutpoBanue. Kpusbie TUTpOBaHMS.

Omnpenenenne TOYKH SKBUBAICHTHOCTH. OOIACTH MPUMEHEHUS.

8 | duddepenumpoBaHHOE TUTPOBAHUE CMECH KUCIIOT B IMOTEHIIMOMETPHUECKOM aHAU3E.
9 | dIuddepennmpoBaHHOE TUTPOBAHWE CMECH OCHOBAaHHUUW B MOTCHIIMOMETPUYECKOM
aHayuse.

10 | Ilpssmas moteHmmoMeTpus. MeToa rpaxyupoBOYHOTO Tpaduka.

11 | KucnoTHO-OCHOBHOE TOTEHIIUOMETPUYECKOE TUTPOBAHHUE.

12 OKHUCIUTENbHO-BOCCTAHOBUTEIBHOE MOTEHIIMOMETPUYECKOE TUTPOBAHUE.

13 | KoMniaekCOHOMETpUYECKOE TUTPOBAHUE B MOTEHIIMOMETPHUH.

14 | IuddepeHnmpoBaHHOE KOMIUIEKCOHOMETPUYECKOE THUTPOBAHHWE CMECH IBYX(TpeEX)
KaTHOHOB MTOTEHIIHOMETPUIECKUM METOIOM.

15 OnTuveckre MeTOoAbl KaueCTBEHHOTO M KOJUYECTBEHHOTO aHanm3a. Kiaccudukamms
METO/IOB.

16 | TeopeTuueckue  OCHOBbI ~ 3MHUCCHOHHOH  CIEKTPOCKONHMU.  VIHTEHCHMBHOCTH
CIEKTpaJbHbIX JTUHUN. llIupuHa CrIEKTpaIbHbIX JIMHUH.

17 | KauecTBeHHBIN ¥ KOJTUYECTBEHHBIM aHAIN3 B AMUCCHOHHOU criekTpockormuu. Obmactu
MPUMEHEHUS.

18 | Teopernueckue OCHOBBI YIbTPa(pHONETOBOM CHEKTpockonmuu. OmnTHYecKas cxema
cnexktpoMerpa. Y D- u BUANMBIC 001aCcTH CIIEKTPA.

19 | OcHoBHOM 3aK0H cBeTonoryomeHus. OrpaHuYeHUsI U YCIOBUSI MPUMEHUMOCTH 3aKOHA
byrepa - Jlambepra - bepa.

20 | doroMeTpUUecKOEe ONMpEAEIeHUE CollepKaHus BemecTBa. OmnpeaesneHue CcoaepKaHus
HOHOB MEAM METOJIOM IPayHpOBOYHOIO Irpaduka.




Bonpocs! k 3auery

n/n

21 | doTomeTpuUeCKOE OIpe/AeiICHNUEe COAEp)KaHUs BemecTBa. Meron 100aBok. Meton
JIBYX CTaHIapToB. /laTh npumep.

22 | Pedpakromerpuyeckre MeTonbl aHanmusa. llokaszarens mpenominenus. [Ipubopsr ams
OIpeZieNICHUs TI0Ka3aTeNs PEIOMIICHNUS.

23 | YaenbHas u wmouysgpHas pedpakmus. I[lpumeHenune pedpakuuu B aHAIMTH YECKOU
XUMUH.

24 | Onpenenenne MOJISpHON pedpaKIMK TBEPOrO BEIIECTBA B PaCTBOPE.

25 | KonnuecTBeHHBIH pepakToMETpUYECKH aHaIN3. AHAIN3 CMECH BEIIECTB.

26 | OCHOBHBIE  METPOJOTMYECKHE  XapaKTEepUCTUKH  METOAOB  aHanu3a. Pacuer
CTaH/JApTHOTO OTKJIOHEHUS, 3HAUY€HHE JOBEPUTEILHOTO HHTEpBala COJAEPKAHUS
OTIpeIeNIIEMOT0 KOMIIOHEHTA, OTHOCUTEIbHAS OIIHOKA.

27 | OueHka BOCIPOM3BOJUMOCTHU PE3YyIbTaTOB U3MEPEHUH.

OrnpezenieHre u UCKITIOYEHUE TPYOBIX MOrpernrHocTel (IpoMaxoB).

28 | Pacuer nmHeiiHOTO TpagyupoBouHoro rpaduka )y = bx. CocraBieHue TaOIUIIBI
MCXOJHBIX TAaHHBIX AJIs pacyera. [I[puMeHeHre KOMIIBIOTEPHBIX IPOTPaMM.

29 | Pacuer nuHelHOTO TrpagyupoBouHoro rpaduka y = a + bx. CocTaBieHuE TaOIUIIBI
UCXOJHBIX TAaHHBIX JJIs pacyera. [[puMeHeHre KOMIBIOTEPHBIX IPOTPaMM.

30 | JloBepUTENbHBII MHTEPBAJ 3HAUYEHUS OINpEAeIsieMOl KOHIEHTpauuu. OTHOCUTENbHAS
omnoKa pe3ynbTaToOB aHAIN3A.

31 | Ouenka npaBUWIBHOCTH PE3YJIBTaTOB U3MEPEHUH.

32 ['enepanpHasi COBOKYMHOCTh PE3YJIbTATOB aHalu3a. PacrnpeneneHue pe3yiabTaToB
aHau3a, TOBEpUTEIbHAs BEPOSTHOCTD, CTETIEHb CBOOO/IBI.

33 | llaiiTe XapakTepucTUKy Maioi BbIOOpku. Kak ompenensiercs  KOJTHYECTBO
HEOOXOIMMBIX JUId aHalM3a pe3ynbTaToB. Kpurepuii CThioneHTa.

34 | Kputepnit @Pwumepa — KpUTepUHd CXOACTBAa pE3yJbTaTOB JBYX (Tpex) cepuid
pe3yJIbTaToB.

35 | Cencopubiii ananu3. O6nactu npumeHeHUs. OOBICHUTE yCTPOMCTBA M TNPUHIIUII
paboThI ONTHYECKUX CEHCOPOB.

36 | OOBSICHUTE YCTPOWCTBA M MPUHIUI PAOOTHI DJIEKTPOXUMHUYECKHUX CEHCOPOB.

37 | UK-cnektpockomnus. Teopernueckre 0oCHOBBI MeTo1a. O01acTi MpUMEHEHHS.

38 | Unertudukamus opranmueckux BemiectB mo WK-cmekrpam. OO6macTv MOTJIOMICHUS
(YHKIMOHATIBHBIX TPYII MOJIEKYIIbIL.

39 | KonuuectBenHslii ananu3 B MK-cniektpockonuu.

40 | IIpsmas moteHuromeTpusi. TeopeTnueckue OCHOBBI. MOH-CENEKTHUBHBIE SJIEKTPOJIbI.
O6nacTu NpUMeHEeHUs B aHATMTUYECKOM KOHTPOJIE.

41 | BoapTammnepomeTpus. [Monsporpadus. KauecTBeHHBIN U  KOJIMYECTBEHHBIN

noJsiporpaduyeckuii aHanus.




Ne
. Bomnpocsl k 3a4ery
42 | UuBepcuonHas BoibTamnepomerpus. Llukmuueckass Bombrammnepomerpus. OOmactu
MPUMEHEHUS.
43 | AMnepomeTpuueckoe TuTpoBaHue. KoanuecTBEHHBIN aHAIN3.
44 | Kynonometpusi. Teoperuueckue OcCHOBBI. 3akoHbl Dapaned. KauecTBEHHbId U
KOJIMYECTBEHHBIN aHAJIN3.
7.3.2. Kputepuu u HOPMBbI OLIEHKH
dopma
NMPOBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEeKYTOUHOI
arTecTalnu
3a4deT (YCTHO) HeobxoaumMo OTBETUTH HE MEHEe, YeM Ha
«3a4TEHO» 7  BOHOpPOCOB W3 10,  3amaHHBIX
IpenoaaBaTeemM.
CrygeHT oTBeuaeT MeHee, 4eM Ha 7/
«HE 3a4TE€HO» | BOIPOCOB u3 10, 3aJaHHBIX
MPENO/IaBaTEIIEM.




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi JuTeparypa

Tun (yueOHunk, yuedHoe

KoanuecTBO B

Ne nocooue, yaedHo- Hay:mon
u/n ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) MeTouuecKoe mocobue, T'ox m3nanus oudauorexe /
DpaKTHKYM, Ap.) HaumeHoBaHue
IbC
1 Bepmmnun B. U., BnacoBa | AHanutuueckas XUMHsI [ DJIEKTPOHHBIN Y4aeOHuK 2019 OBC «Jlanb»
N.B., Hukudoposa N.A. pecypce] : yue6nuk / Uz, 3-e, crep. - CaHKT- https://e.lanbook.
[TerepOypr : Jlans, 2019. - 428 c. : ui. - com/book/11552
(YueOuuku aiisa By3oB. CrienuaibHas 6
mutepatypa). - ISBN 978-5-8114-4121-1
2 Cytsrun B.M., DU3HUKO-XUMHUYECKUE METOIEI YyebHoe 1mocodue 2018 9BC «Jlaup»
JIsnkoB A.A. MCCIIEIOBAHUS ITOJIUMEPOB [ DIIEKTPOHHBIH https://e.lanbook.
pecype] : yue6. mocobue / Uzn. 3-e, ucrmp. - com/reader/book/
Cankr-IlerepOypr : Jlans, 2018. - 140 c. : 99212
un. - (YueOuuku ais By3oB. CrienuaabHast
nuteparypa). - ISBN 978-5-8114-2712-3
3 | Ileperonyas O.B., [IpakTHKyM MO aHAJIUTHYCCKONH XHUMHH. YuebHoe mocobue 2017 9BC «IPRBook»
Coxkomnosa 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. AHanmuTHYeCKast XUMHUSI ¥ PU3UKO- JlaGopaTopHbIit 2018 9BC «IPRBook»
XUMHUYECKHE METO/Ibl aHAJIN3a MIPaKTUKYM http://www.iprbo
[DnexTpoHHBIH pecypc] : TabopaTOpHBIN okshop.ru/70757.
npakTukyM /: At ITu Dp Menua, 2018. - 118 html
c. : ni. - ISBN 978-5-4486-0057-9.
5 I'aneeB A.A. u ap. AHanuTHYeCKass XUMUS [ DNEKTPOHHBIN YueOHMK 2019 OBbC «Jlanb»

pecypc] : MeTobl pa3JeieHus BEECTB U
THOPUTHBIE METOJIBI aHAIM3a: YICOHUK /

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



https://e.lanbook.com/book/115526
https://e.lanbook.com/book/115526
https://e.lanbook.com/book/115526
https://e.lanbook.com/reader/book/99212
https://e.lanbook.com/reader/book/99212
https://e.lanbook.com/reader/book/99212
http://www.iprbookshop.ru/72731.html
http://www.iprbookshop.ru/72731.html
http://www.iprbookshop.ru/72731.html
http://www.iprbookshop.ru/70757.html
http://www.iprbookshop.ru/70757.html
http://www.iprbookshop.ru/70757.html
https://e.lanbook.com/book/113899
https://e.lanbook.com/book/113899

Tun (yueOHunk, yuedHoe

KoanuecTBO B

Ne nocooue, y4eoHoO- HaysHou
u/n ABTOpPBI, COCTABUTEH 3araaBue (3aroJjioBoK) MeTouuecKoe mocobue, T'ox m3nanus oudauorexe /
DpaKTHKYM, Ap.) HaumeHoBaHue
£):e
Cankr-IlerepOypr : Jlans, 2019. - 332 c. : 9
ui. - (YueOuuku aiis By3oB. CrienuaabHast
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 Kebentser AN, 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.

: uin. - (YueOHUKH IS BY3OB.

CrneunansHas aureparypa). - ISBN 978-5-
8114-1320-1.




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

- ByrtiepoBckue cooOmenuss. HaydHblii  aHIJIO-pYCCKOSI3BIYHBIA ~ XMMUYECKUH
x)ypHai. [TyOnuKkyer craThi IO OCHOBHBIM pa3jieliaM XMMUU U CMEKHBIM JUCHUTUITHHAM. JKypHaI
BxoauT B llepeuenr BAK u cucremy PUHII. lins 3aperncTpupoBaHHBIX IMOJb30BaTENEH canTa
JOCTYTICH MOJIHOTEKCTOBBIN apxuB ¢ 1999 roxa: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMusi B HHTepecax YCTOHMYHMBOro pa3Butusi. B >xypHame mnyOIHUKyrOTCS
OpUTHHAJIbHBIE Hay4YHbIE COOOIIEHHS] U 0030phl IO XMMHUHU IMPOLIECCOB, MPEICTABISIIOIINX OCHOBY
NPUHIUIINAILHO HOBBIX TEXHOJOTUM, CO3/1aBa€MbIX B HHTEpPECax YCTOWYMBOIO PA3BUTHUS, WIH
YCOBEPIICHCTBOBAHUS JICHCTBYIOIIMX, COXpPAaHEHHsS MPHUPOAHON Cpelbl, IKOHOMHUHU PECypCOB,
sHeprocoepexenus. Bxoaur B Ilepeuens BAK u cuctemy

- PUHII. J[octynmen mnonHoTekcToBhli apxuB ¢ 2001 mo 2005 rox:
http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunslii peneH3upyemsblil >KypHaja OTKPBITOTO
nocryna. Crpana: Uuaus. S3pik: anrnmiickuil. [lyGnukyer pe3ynabTaTel HAyYHBIX HUCCIEIOBAaHUA B
obyactu oOmIeH XUMHHM, OMOXWMHUHU, CHEKTPOCKONHH, XHMHUU OKpYyXKaromei cpenbl. [JlocTynen
NoJHOTEKCTOBBIN apxuB ¢ 2008 rona: http://www.orientjchem.org/Archive.php

8.4. IlepeyeHb MPOrpaMMHOro odecneYeHust

Ne Haumenopamme [O PexBH3UTHI uoron?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 Windows HoroBop Ne 690 ot 19.05.2015r., cpok neicTBus -
0ecCpovHO
2 Office Standart Horosop Ne 690 ot 19.05.2015r., cpox paeicTBus -
oeccpouno; Jloroop Ne 727 ot 20.07.2016r., cpok
JeiicTBUS - 6ECCPOUHO

8.5. Onucanue MaTepUAJIbHO-TEXHUYECKOM 0a3mbl, He00X0 1Mo A
oCylIecTBJIeHHS 00Pa30BaTeIbLHOIO NMPoUecca Mo AUCHMUILINHE

HanmenoBanmne 000py10BaHHBIX
Y4eOHbIX KAaOUHETOB, JJadopaTopuii,
MAaCTePCKUX U JAP. 00beKTOB 1JIs1

NMPOBeAeHUA MPAKTHYECKUX H IlepeyeHb OCHOBHOIO 000PY/10BAHUS
JIa0DOPATOPHBIX 3aHATHI, MOMeIIeH Uil
JUISI CAMOCTOSITEJIbHOM PadoThl
o0yyaromuxcs (HoMep ayAuTOPHH)

1 VYuebnast aymutopus st mpoBeacHUs | CTOJBI YUYCHUYECKHUE TPEXMECTHBIE
3aHSATHIA  JIGKIIAOHHOTO TuMa. Y4eOHas | MOHOOJOKH, CTON TIPENo/aBaTelbCKUH,
aymATOpHUsSl  NJI1  TPOBEIEHUS  3aHATHH | CTYJ IPErojiaBaTelbcKui, kadempa, 10cKa
CEMHHApPCKOTO THUMA. YueOHas ayauTOpHs | MEJIOBas, JKpaH HABECHOW, IMPOEKTOp.,
TS KypCOBOT'O MPOEKTUPOBAHUSA | TTPOLIECCOP, MBIIIb KOMIL., YJIbT.
(BBITIOJTHEHUSI KYPCOBBIX paboT). YueOHas
ayAUTOpUS JJIsl TPOBEACHUSI TPYHIOBBIX M
WHAWBUAYAIbHBIX KOHCYJIbTAIlMi. YdeOHas
ayAuTOpHs ISl NPOBEACHUS  3aHATHM
TEKYIIEro KOHTPOJS U IPOMENKYTOUYHOMI
aTTecTaluu

A-125

n/n



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

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

JlaGopatopusi «AHAIUTHYECKAsT XUMUS)
A-207

Cronpl n1abopaTOpHBIE OCTPOBHBIC, MOJKU
JUIsL TIOCYZbl, CTOJBI JabOpaToOpHbIE C
noskoi axkBaguctuuisirop J9-10, molika
HeprKaBerolas, neyb MydenbHas,
cymmiabHbIE  1mKad Snol58/350, wmoliku
nabopaTopHas, MmKad BBITSDKHOM, CTOJ
MUCHbMEHHBIA, TyMOBI I TOCYIObl H
peakTuBOB, IeHTpudyra mgabopaTopHas
OIlu-3, amamutmueckue Beckl BJIP-200,
Bechl sabopatopubie HCBI123, dbotomerp
¢orosnextpuueckuit  KOK, pH-merp-
nonomep pH-121, monomep Okcnept001,
nonomep 1-160M, konaykromeTp AHMOH,
TabypeTbl  JabopaTOpHBIE, XUMHYECKas
nocysa.

KoMmbrorepHslii kinace. Y4ueOHas ayIuTopust
JUIsL TIPOBEJCHUS 3aHATUH JIEKLIHOHHOIO
Tumna. YueOHasi ayAUuTOpusl JUIsl POBEACHUS
3aHATUH CEMUHApPCKOro Tuma. YueOHas
ayIUTOpUs ISl IPOBEACHHS 1a00paTOPHBIX
pabot. YueOHas ayauTopus IUisi KypCOBOTO
MPOEKTUPOBAHUS (BBINOJIHEHUS KYpPCOBBIX
pabor). YueOHast ayautopus Ui
IIPOBEICHUS IPyHIOBBIX u
WHAWBUAYAIbHBIX KOHCYJIbTAIlMi. YdeOHas
ayIATOpPUSl s NPOBEACHUSA  3aHITHI
TEKYIIEro KOHTPOJII M IMPOMEXKYTOUHON
aTTecTaluuu

YJIK-205

IlepenocHoi CTOJIBI
KOMITbIOTEPHBIE, CTOJ
IpenoaaBaTeIbCKUi, CTYJIbs, J0cKa
aynuTopHas (MapKepHas), KOMIBIOTEPHI C

BBIXOJOM B CE€Th I/IHTepHeT.

MIPOEKTOP,

Komnerorepubiii  kiacc. I[lomemenue s
CaMOCTOSITENIbHOM paboThI. YueOHast
ayIUTOpHUSl NIl TIPOBEICHUS  3aHITHH
CEMHHApPCKOTO THUMA. YueOHas ayIuTopHs
IS KYpPCOBOTO MIPOCKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX paboT). YueOHas
ayIUTOPHS JUIA TIPOBEACHUSI TPYNIOBBIX H
WHAUBUAYAIbHBIX KOHCYJIbTAIlMi. YdeOHas
ayIUTOpPHUSl  NJIi  TIPOBEIEHUSA  3aHITHI
TEKYIIEro KOHTPOJS U MPOMEKYTOUYHOM
aTTeCTalMU.

I'-401

Cromnbl YUEHUYECKHE, CTYJbs
yuenndeckue, [IK ¢ BbIxogoM B ceTb
Nurtepner.
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