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MuHucTepcTBO HayKH U BhIcIIero odpasoBanus PO

o o Dopma
VYIbSIHOBCKUI rOCYyJapCTBEHHBII YHUBEPCUTET

®-Paboyast mporpaMma o JUCHUILINHE

1 IIEJIb ¥ 3AJIAYM OCBOEHUSI IUCLIUIIIAHBI

e ocBOCHMS AUCHUILIIMHBI:

1) dopmupoBanue y GakaiaBpOB IPECTaBICHUS 00 OCHOBAX aTOMHOI M MOJICKYJISIPHOI
CIIEKTPOCKOIINH;

2) pa3BUTHE 3HAHUI U YMCHUH, MO3BOJISIONIUX MTPAKTHYECKH MCIOJIb30BaTh CIIEKTPOCKO-
MMAYECKUE METO/IBI ULl XUMUYECKOTO aHAJIN3a;

3) moxaroroBka GakanaBpOB K IPOBEICHUIO 0OpAaOOTKM SKCIICPUMEHTAIBHBIX pe3yibTa-
TOB, BBIYMCIICHHUIO U IIPEJICTABIICHUIO PE3YJIbTaTOB aHAIMN3A.

3agauu ocBOCHMS JMCHUIIIUHBI:

1. nate mpeacTaBieHrHE O COBPEMEHHOM COCTOSIHUU CIIEKTPOCKONHMM aTOMOB M MOJIEKYII,

€€ CBSI3U C APYIrUMU HayYHBIMU JUCLMITIMHAMH U TEHACHLUAX Pa3BUTHS;

2. TIpOaHATU3UPOBATh OCHOBHBIE IKCIIEPUMEHTAIbHBIE 3aKOHOMEPHOCTH U TEOpETHYE-

CKHE NPEJCTaBICHUS CIIEKTPOCKOIINU;

3. paccMOTpeTh COBPEMEHHBIE METO bl TEOPETUIECKOH ¥ MPHUKIIATHOHN CIIEKTPOCKOIIHH, &

TaKXKe MYTH X Pa3BUTHUS U COBEPIICHCTBOBAHUS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII:

JucnunnuHa «OCHOBBI aTOMHOW M MOJIEKYJIIPHOM CHEKTPOCKOIIMU» OTHOCHUTCS K Biioky
b1 Jductunnuael (MOIyH) BapraTHUBHAS YacTh 00s3aTEIbHBIC TUCITUTIITUHBI.

[To noruke MOCTpPOECHUS U COAEPKAHUIO JAHHAS NUCIMIUIMHA CBSI3aHA C APYTHUMU JUCIH-
MJIMHAMU 13 0a30BOM YacTH IUKJIA: «AHATUTHYECKas XuMusi», «Heopranmaeckas xumusy», «Op-
raHudecKas XuMus», «Pu3ndeckas XUMUsI», a TAaKKe ¢ HEKOTOPBIMH pa3jienamMu GU3NKA U Ma-
TeMmatuku. [Ipu 00ydeHUU MUCTIONB3YIOTCS 3HAHUSI M HAaBBIKH, IMOJTYYCHHBIE B COOTBETCTBYIOIIUX
MpaKTUKyMax.

3. MIEPEYEHb IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 110 JUC-
HUIIVIMHE, COOTHECEHBIX C INTAHUPYEMbBIMMU PE3YJIbTATAMUA
OCBOEHUS OFPA30OBATEJIbHOM ITPOI'PAMMBI
N3yuenne mqucuuniauHbel «OCHOBBI aTOMHOM M MOJIEKYJISIPHOW CHEKTPOCKOIHUM» B paMKax

ocBoenust OITOIT 04.03.01 Xumus HanpaBiaeHoO Ha GopMUpPOBaHUE Yy 00YUAIOIIUXCS CISTYIOMINUX
KOMIIETEHIIUH:

e Biajeer 0a30BBIMH HAaBBIKAMHU HCIIONB30BAHMSI COBPEMEHHOW ammapaTypbl MPH HPOBEICHUU
Hay4dHbIX uccienoBanuii (TTK-2);

® CrocoOCH MPUMEHSITh OCHOBHBIC €CTECTBEHHO-HAYYHBIC 3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTHS
XUMHUYECKON HAyKH TP aHaJIM3€ MOIyYeHHBIX pe3yabTatoB (ITK-4).

/Jlna ycneuwtnoz2o yceoenus OucCyuniunbl CHyo0eHm 00JIMCEeH:

3HATh: MPOUCXOXKJCHUE CIEKTPOB IMOIJIOUICHUS, H3Jy4YeHUs M pacCesHHsl CBETa,
OCHOBHBI€ 3aKOHBI CIIEKTPOCKOIIMH, CBSI3U MEK]Iy pPa3JIMYHBIMU BUJIAMU B3aUMOJICUCTBUS CBETA C
BEILIECTBOM M COOTBETCTBYIOLUIMMHU BAPUAHTAMHU CHEKTPOCKONMUYECKUX METOJ0OB MOJIEKYJISIPHOTO
WM aTOMHOTO (2JIEMEHTHOT0) aHaln3a, TEOPUI0 PA3IMYHBIX CIIEKTPOCKOMHYECKUX METOJOB, UX
(YHKIIMOHATBFHBIE CBOMCTB M BO3MOXKHOCTH X MIPUMEHEHHSI B aHAJIH3E.

yMeTh: CaMOCTOATEIbHO CTABUTH 33/1ady MCCIEIOBAHUS Pa3IMYHBIX OOBEKTOB C IENbIO
OTIpeieNieHUs] COCTaBa, CTPYKTYPHl, WX HIACHTH(PHUKAIUU U KOJIWYECTBEHHOTO OIpeAeNeHUs,
CaMOCTOSITENILHO BBIOpaTh W OOOCHOBaTh METOJ aHaIW3a, HEOOXOMUMBIA s KaXIou
KOHKPETHOM 3a/1a4uM, CaMOCTOSITEIbHO OCBaMBaTh padOTy Ha Pa3IMYHONW CHEKTPOCKOMUYECKOU
anmnaparype.

BJIa/IeTh: COBPEMEHHBIMU CIEKTPOCKONMYECKUMH METOJAMH, HCHOJb3YIOIIUMHUCS B
XMMHYECKOM aHaJH3e, pacdyeTaMy KOHIICHTPAIUi OMpeNeIsieMblX BEIIECTB, HABBIKAMU PaOOTHI
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CO CHEeMATBHON JTUTEPATypOil M MOMCKOM MH(pOpPManuu B ceTi MHTEpHET.

Koax u HamMeHoBa-
HHUE peaju3yeMou
KOMIIEeTeHIIMH

IlepeyeHb NIaHUPYEMBIX Pe3yJbTATOB 00yUeHUS M0 TUCHHUILJIMHE
(MOayJI10), COOTHECEHHBIX ¢ MHAMKATOPAMH I0CTUKEHHUS KOMIIe-
TeHINH

I1K-2: Bmageer Oa-
30BBIMH HaBBEIKAMH
HCIIOJIB30BAHUS CO-
BPEMEHHOU arIapa-
TYpBI TIPH TIPOBEIE-
HUU HAYYHBIX HCCIIe-
IOBaHWH

3HaTh: HanboJiee 0OIMe 3aKOHBI U MTPAaBHJIA, HA KOTOPBIX 0a3UPYIOTCS
METO/Ibl aTOMHOM M MOJIEKYISIPHOM CHEKTPOCKOIHMH, KOTOPBIE MO3BO-
JSI0T YCTaHABJIMBAaTh B3aUMOCBSI3U MEXIYy JAEHCTBHEM 3JIEKTpoMar-
HUTHOTO M3Jy4E€HHs] Ha BEUIECTBO, MPUPOJON, COCTABOM, CTPOCHUEM U
CBOMCTBaMHU BEILIECTBA, IPOIECCAMHU, TPOUCXOSIIMMHU B BELLIECTBE IPU
OKa3aHWU Ha HETO JaHHOTO BO3JCHCTBUS.

YMeTh: IPUMEHATh OCHOBHBIE (PU3UKO-XUMUYECKUE 3aKOHBI 111 UH-
TepIpeTay 3KCIePUMEHTAIBHBIX PE3YIbTATOB, OJYYEHHBIX C UC-
MI0JIb30BAHUEM METOJI0B aTOMHOM Y MOJIEKYJISIPHOM CIEKTPOCKOIIMH.

Brnagers: HaBbIKAMU MTOATOTOBKU MTPOOBI JUI TPOBEAEHUS HCCIIEI0-
BaHUS, TEXHUKON TIPOBEJCHUSI MPOCTENUIIETO SKCTIEPUMEHTAILHOTO HC-
CJIEZIOBAHUS C UCIOJIb30BaHUEM (PU3HUECKOTO 000PYA0BaHUs, IPaBH-
JamMH 00paboTKH U 00CYKIEHHSI SKCTIEPUMEHTANIbHBIX JaHHBIX, MOJTY-
YEHHBIX C IPUMEHEHUEM METOJIOB aTOMHOM 1 MOJIEKYJISIPHON CIIEKTPO-
CKOTIUH.

[TK-4: ciocoben
MPUMEHSTh OCHOBHbIE
€CTECTBEHHOHAYYHbIE
3aKOHBI ¥ 3aKOHO-
MEPHOCTH Pa3BUTHS
XUMHYECKOW HAYKH
P aHAJU3€ MOy~
YEHHBIX PE3yJIbTaTOB

3HaTE: MPUHIUIIBI TO3HAHUA CTPOCHUA XUMHUYCCKUX COG)II/IHGHI/II\/’I
Pa3HbIX TUIOB C MOMOIIBIO SKCIIEPUMEHTAIBHBIX U PACYETHBIX METO-
JIOB.

YMeTh: BBISBISATH OCHOBHbBIE PUHIUIIBI CTPOSHUSI XUMUYECKHUX Ya-
CTHII, CBSI3b MEX/Iy Pa3HBIMH aCIIE€KTaAMH XUMHUECKOH, 3JIEKTPOHHOU U
MPOCTPAHCTBEHHOW CTPYKTYPbl COCTMHEHU.

Brnagers: HaBbIKaMM aHaNM3a U YCTAHOBJICHUS XapaKTepa CTPYKTYpbI
Ha OCHOBE COBOKYIMHOCTH JIaHHBIX O (PM3UYECKUX U XUMUYECKUX CBOMi-
CTBaX BEIIECTBA, MOJYYCHHBIX AKCHEPUMEHTAIbHBIMU M TEOpETHYE-
CKMMHU METOJIaMU. YMETh HUCIOJIb30BaTh CBOM 3HAHUS Ha MPAKTHUKE.

4. OBIIAA TPYAOEMKOCTbD JUCIUIIJINHBI

O0beM TUCHUIUIMHBI B 3a4eTHBIX euHUIAX (Bcero): 3 3E

ITo Buaam yueGHoii padoTsl (B yacax): 180

Bua yueOHoii paGoThl KoJsmmyectBo yacop 180
Bcero no niany B T.4. 10 ceMecTpaM
7

1 2 3
KonTakTHas paboTta oOyuaromuxcs ¢ 90/18* 90/18*
IIperoiaBaTesieM
AyIUTOpHBIE 3aHATHUS:
Jlexunu 36/18* 36/18*
IIpakTHyeckne U cCeMUHAPCKUE 3aHATHS 36 36
JIaGopatopHble paboThl (J1aOOPATOPHBII 54 54
MIPAKTHUKYM)
CamocrositenbHas paborta 18 18
Texymuii KOHTPOJIb (KOJIUYECTBO U TectupoBaHue, yCTHBIN TectupoBaHue, yCTHBIN
BU/JI: KOHTPOJIbHAs paboTa, KOJIJIOKBU- orpoc, 3amuTa Jadopa- | ompoc, 3amuTa Jadoparop-
yM, pedepar) TOPHBIX PabOT HBIX paboT

dopma A
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Kypcogas pabota

HE IPeyCMOTPEHa

HE NPeayCMOTpEHa

Buael npoMexxyTouHOM arrecTanuu
(3K3ameH, 3a4er)

Dk3amMeHn/36

Dk3amMen/36

Bcero uacoB o JUCIHMIINHE

108/18*

108/18*

*-KOJMYECTBO YacOB, MPOBOJAUMBIX B MHTEPAKTUBHOU (popme.

Conepxxanue TMCUMILIMHBI. Pacnipenesenne 4acoB no reMaM M BUJaM y4eOHOI

padoThI:
®dopma 00ydeHUsT OUHAsS

Ha3Banue pa3nesioB u TeM Buabl yueOHbIX 3aHATHI ®opMa TeKyie-
AyMTOPHbIE 3aHATHS Ca- 10 KOHTPOJI3t
MO- 3HAHUM
5 - J;%lg 2 2 E%,EQ crosi-
M Er E ) E = l§ 3 E E E_ TeJb
% § . 3 §- % :r‘ 2 E -g- Hasl
= 2z ® R = - R % pa6o-
= & E = @ § 7 Ta
1 2 3 4 5 6 7 8
1.  Cuoextpockomnuye- 32 4 - 27 2 1 | TectupoBanue,
CKHE€ METO/]Ibl aHaJIn3a YCTHBIH OTpoC,
3armura Jrado-
paTOpHBIX pa-
00T
MeToabl AaTOMHOI ONTHYECKON CIIEKTPOCKONUM
2. ATOMHO- 7 4 2 1 TectupoBanue,
SMHUCUOHHBIA METOT YCTHBIN OIpOC,
3armura Jrado-
paTOpHBIX pa-
oot
3. MeToa SMHCCUOHHOMI 6 4 2 2 TectupoBanue,
CHEKTPOMETpUH  ILjIa- YCTHBIH OTpoC,
MEHU 3aiuTa Jiabo-
paTOpHBIX pa-
oot
4.AtomHO- 6 4 2 2 Tectuposanue,
abcopOILMOHHBIN METOT YCTHBIH OTpoC,
3amura J1ado-
paTOpHBIX pa-
oot
5.AToMHO- 6 4 2 2 TectupoBanue,
(bayopecueHTHBIH  Me- YCTHBI OIpoc,
TOJ 3aiuTa J1abo-
paTOpHBIX pa-
60T
MeToabl MOIEKYJISAPHOM ONTHYECKOM CIIEKTPOCKOIINH
6. MonekynspHas ab- 33 4 27 2 2 TectupoBanue,
COpOIMOHHAS CIIEKTPO- YCTHBIH OIpoc,
ckonus (crekTpodoTo- 3amnuTa J1abo-
METpHSsI) paTOpHBIX pa-
60T

dopma A
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MuHHICTEPCTBO HayKH H BEICIIETO ?6pa30BaHH}I PO Dopma
yJII)HHOBCKI/II/I TOCyHapCTBEHHBIN YHUBEPCUTET
CD-P3.60‘1351 IporpamMma 1o JuCIuIlInHE

1. Konebarenbhas 4 2 2 TectupoBanue,

CHEKTPOCKOMUS YCTHBI Orpoc,
3amuTa jaabo-
paTOpHBIX pa-
00T

8. Monekynspaas Jsro-{ 4 2 2 TectupoBanue,

MHHECIICHTHAs! CIEKTPO-| YCTHBIH OIpocC,

CKOITHS 3anuTa jaabo-
paTOpHBIX pa-
60T

9. Meroasl PEHTT€HOB- 6 4 2 2 TectupoBanue,

CKOM CHEKTPOCKONHHU YCTHBIU OIpPOC,
3amuTa jaado-
paTOpHBIX pa-
oot

10.Macc- 6 4 2 2 TectupoBanue,

CHEKTPOCKOMTUYECKUE YCTHBIH OTpOoC,

METO/IBI aHaIn3a 3armura Jrado-
paTOpHBIX pa-
00T

DK3ameH 36

Htoro 108 36 54 18 18

* - KOJIMYECTBO YacOB, TPOBOJAUMBIX B HHTEPAKTUBHOU (hopMme

Hcnonb3yeMble HHTEPAKTHBHbIE 00pPa3oBaTe/IbHbIE TEXHOJIOTHH

B mponecce uzyueHus: TUCHUILUIMHBI, C LEIbI0 (GOPMHUPOBAHUS U Pa3BUTHUS MPOQeccruo-
HaJIbHBIX HABBIKOB OOYYAIONINXCS, HAPSAAY C TPAIUIIMOHHBIMU BUJAMH 3aHATUH, IPOBOASTCS 3a-
HATUS B MHTEPAKTHUBHBIX (POpMax: KOMIBIOTEPHBIX CHUMYISIHMA, AETOBBIX W POJIEBBIX HUIP-
CEMHUHApOB, pa300p KOHKPETHBIX CUTYaIlUil, B COUETAHUU C BHEAYIUTOpPHOU padoToii. B pamkax
y4eOHOT0 Kypca IpeayCMOTPEHBI BCTPEUU C MPEACTABUTEISIMU POCCUMCKHUX U 3apyOeKHBIX YHU-
BEPCUTETOB U HAYYHBIX OpPraHu3allui, MacTep-KiacChl SKCIIEPTOB U CIIEUATHUCTOB.

Jlexiuu MpoBOAATCS B CIEAYIOMIUX (GopMax: JEKIUs-BU3yanu3alus (¢ UCHOJIb30BaHUEM
pas3nuYHbIX (HOPM HATJISIIHOCTH: KOMIIBIOTEPHBIE CUMYISIIUU, PUCYHKH, (OTO, CXEMbI M TaOJIU-
Ibl), JEKIUA-KOHCYNbTalUs (OCylecTBisgeMas B (hopMare «BOMPOCHl — OTBETHD»), MpoOIeMHAas
JIEKIMS U JISKIHS ¢ 3apaHee 3alUIaHuPOBAHHBIMU OITMOKAMH.

[IpakTrdeckue 3aHATHS MPOBOAATCA B cleAyOHIMX (opMax: KOJUIEKTUBHBIN pa3bop pe-
IIEHHS CUTYAI[MOHHBIX 33/1a4 Ha OCHOBE aHajM3a MoJ0OHBIX 33/1a4, aHAJIU3 Pe3yIbTaTOB JIEMOH-
CTPallMOHHOTO JKCIEPUMEHTa, a TakKXK€ BBIOJHEHHE HCCIEA0BATEIbCKUX PAbOT YaCTHYHO-
MTOMCKOBOI'O XapakTepa.

5. COAEPKXAHUE JUCHUIIJINHBI MOAYJISA)

Tema 1. CnekTpocKONM4YECKHE METOAbI AHATU3A

CriekTp 3JeKTPOMAarHUTHOTO U3TY4YeHHs (dHEprusi, crnocoObl ee BBIPAKECHHsI; TEPMHHBI,
CUMBOJIbI M €JIMHHUIIBI 3HEPTrUU W3JIyUYEHHUs; AUana3oHbl HM3IYyYEHHS, THUIIBI IHEPreTUYECKUX
nepexo1oB). OCHOBHBIE TUIBI B3aMMOJCHCTBHS BEIIECTBA C M3JIy4YEHUEM: dMHUCCHUs (TEIIoBas,
JTIOMUHECIEHITHS ), TIOTJIoNIeHue, paccesHrue. Knaccudukaius CreKTpoCKOIMUYECKUX METO0B 110
sHepruu.  Krnaccudukaruss  CIEKTPOCKONMYECKMX  METOJOB  HAa  OCHOBE  CIIEKTpa
AIIEKTPOMArHUTHOTO W3JIydeHHUs (aTOMHas, MOJEKYyIspHas, aOCOpOIMOHHAs, ASMHCCHOHHAs
CHeKTpocKomusi). SIBneHus, 00yClIOBIEHHbIE KOPIYCKYISPHOW U BOJHOBOW MPUPOJON CBETA.
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OO11re MPUHIUIBI AHATUTUYECKON ONTHYECKON CIIEKTPOCKOIIHH.

Knaccugukanus cnextpoB. Crektpsl atoMoB. OCHOBHBIE U BO30Y)KJICHHBIE COCTOSHHS
aTOMOB, XapaKTEPUCTUKH COCTOSIHUN. DHepreruueckue nepexojsl. [IpaBuna otbopa. 3akoHsI
UCIYCKAHUS U MOTJIOUICHUS. BEpOSTHOCTH 37IEKTPOHHBIX [IEPEXO/I0B U BPEMEHA XKU3HU BO30OYXK-
JIEHHBIX COCTOSIHUI. XapaKTEepUCTUKU CIIEKTPAJIbHBIX JIMHUM: MTOJI0KEHHUE B CIIEKTPE, UHTEHCHUB-
HOCTb, [IOJIYLLIUPHHA.

CriekTpbl MOJIEKYJ; UX 0COOeHHOCTU. CXeMbl NEKTPOHHBIX YpOBHEW Mousekyssl. [Ipen-
CTaBJICHUE O IOJHOW SHEpruu. 3aBUCHUMOCTb BHJIAa CIIEKTpA OT arperaTHoro COCTOSHUS Bellle-
CTBa.

OcHOBHBIE 3aKOHBI TOTJIOIIEHHUS 3JIeKTpoMarHuTHoro w3nydeHus (byrepa-JlamGepra-
bepa) u mnyuenus (Jlomakuna-IlleiiGe). CBsi3b aHATMTUYECKOTO CHUTHAJNIA C KOHIEHTpaIei
onpezenseMoro coequHenus. Annaparypa. Criocodsl MOHOXpOMaTH3aLMH JTyYUCTONH SHEPTUU.

Knaccudukanus crnekrpanbHbIX NpUOOpPoB. XapaKTePUCTUKU CHEKTPAIBHBIX MPUOOPOB:
JMCIIepCHs], pa3pelaonias CnocoOHOCTh, cBeTocuia. [IpueMHuKN u3iaydeHus: (GpoTosMynbcus,
($hoTO3MEMEHTHI, POTOYMHOKUTENH, MOJTYIPOBOJIHUKOBBIE IPUEMHUKN U3TydeHus. HcTpymeH-
TajbHble MoMexu. [IIyMbl 1 OTHOILIEHHE CUTHAJ-IIYM; OLIEHKa MUHUMAaJIbHOTO aHAJIUTHYECKOTO
CUTHAJA.

MeToabl aTOMHOM ONTHYECKOH CIIEKTPOCKONNH

Tema 2. ATOMHO-3MHUCHOHHBIN MeTO/I.

Ncrounuku aromMuzanuu U Bo30ykJaeHUs (aToMHu3aTopbl). MIX OCHOBHBIE XapaKTepUCTH-
ku. Dusznyueckue W XUMHYECKHME Mpolecchl B aromu3atopax. CnekTpanbHble U (U3HKO-
XUMHUYECKHE TIOMEXH, CIIOCOOBI UX ycTpaHeHus. KauecTBeHHbIN U KOJIMYECTBEHHBIH aHAIu3 Me-
TOJOM aTOMHO-3MHCCHOHHOW CIEKTPOMETPUH. MeTpOoJIOrHYecKre XapaKTepUCTUKU U aHaJIUTH-
YeCKHe BO3MOKHOCTH.

Tema 3. MeToa SMUCCMOHHOM CTIEKTPOMETPHUM MJIAMEHH.

[ToaroroBka mpoObI K aHaMU3y, OCOOCHHOCTH BBEJEHUs NPOOBI B TutameHe. ['openku u
pacnbuuTenu. [lnamennsie poToMeTpsl U CIEKTPOPOTOMETPHI.

Tema 4. AToMHO-20COPOIMOHHBII METO/I.

ATomu3aTopsl (IUIaMEeHHbIE M HerIaMeHHbIe). MIcTouHuKY u3iydeHus: (JIaMIIbl C TOJIbIM
KaToJO0M, UCTOUYHUKH CIUIOIIHOTO CIEKTpPa, JIa3ephl), UX XapaKTEepUCTUKU. BO3MOKHOCTH, Tpe-
HMMYIIECTBA U HEJAOCTAaTKU METOJA, €ro CpaBHEHHE C aTOMHO-dMUCCHOHHBIMU METOJaMHU (TOY-
HOCTb, U30MPATEIBHOCTh, YYBCTBUTEIBHOCTD, SKCIIPECCHOCTH). [IprMephl mMpakTHUeCKOro mpu-
MEHEHUSI aTOMHO-3MHUCCHOHHOTO ¥ aTOMHO-a0COPOIIMOHHOTO METOIOB.

Tema 5. ATOMHO-(J1yopeclleHTHbII MeTO/I.

[MpuHnun wmerona; ocobeHHOCTH U TpUMeHeHue. JlazepHo-aToMHO-()IyOpeCleHTHBIHI
aHau3.

MeToabl MOJIEKYJISIPHOH ONITHYECKOH CIIEKTPOCKONNH

Tema 6. MoJiekyJisipHasi a0copOIIMOHHAS cIeKTPocKonus (cnekTpodoromerpus).

CymHocts Metona. LIBer u cnektp. CBs3b XMMHYECKONH CTPYKTYPBI COEAMHEHHs C al-
COpOLMOHHBIM crieKTpoM. CrocoObl MoJydeHHs OKpalIeHHBIX coeAuHeHuil. doTomMeTpruecKue
aHAJIMTUYECKHE PeareHThl, TpeOoBaHUs K HUM. DYyHKIIMOHAIBHBIA aHaJIU3 M0 KOJeOaTeIbHbIM U
JIEKTPOHHBIM CIIEKTpaM.

[loHsiTHE O TNPOUCXOXKIEHHM SIIEKTPOHHBIX CIEKTPOB MorioieHus. OcoOeHHOCTH
IEKTPOHHBIX CIEKTPOB TOIVIOIIEHUS OPraHU4eCKMX UM HEOPraHWYEeCKHX COCIMHEHUH.
[IpyHIMNManbHas cxema MOJIy4eHHUs CIEKTpa noriouieHus. IHCTpyMeHTaabHble IOTPEIIHOCTH;
ONTUMAJIbHBIA UHTEPBATI U3MEPSIEMBIX 3HAUEHUH ONITUYECKOM MNIOTHOCTH.

Tema 7. Koneb6aTenbHasi CIEKTPOCKOMHUS.

CpaBHuTenbHas XapaKkTepUCTUKa HK-cnexTpockonun " CIEKTPOCKOINHU
koMOuHarmoHHoro paccesHusi (KP-pcnekrpockornuu). Bo3moxunoctu MK-cnekrpockonuu B
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KayeCTBEHHOM, KOJIMYECTBEHHOM M CTPYKTYpPHOM aHanu3e. OCHOBHBIE IPUOOPHI, IPEUMYILECTBA
HK-cnekrpockonuu ¢ npeoOpazoBanuem @ypre. OcHOBHOH 3akoH cBeronoryomenus B WK-
CIIEKTPOCKOIIUH, YyBCTBUTEIBHOCTh MeTo/1a. OrpanunyeHus HK-cniekrpockonumu.
Hcnonp3oBanne KP-pcnekTpockonuu B HEOPraHU4ECKOM M OPraHMYECKOM aHAJIM3E.

Tema 8. MoJieky/asipHasi JIIOMHHECHIEHTHAS CIIEKTPOCKOMMUS.
Knaccugukanus BUIOB JIFOMUHECIICHITUH [T0 UCTOYHUKAM; MEXaHU3MY H JUIUTEIBHOCTH CBEYE-
Hus. Cxema S6mouckoro. 3akon Crokca-JIomMmernsi, mpaBuiio 3epKaibHON cumMeTpun JleBmmHa.
@DakTOpBl, BAUSAIOLINE HA UHTEHCUBHOCTBD JIIOMUHecLeHIMH. Tymenue nomuHecuenunu. Cnek-
TpaJIbHbIE U (PU3UKO-XUMHUYecKHe nomexu. KoanuecTBeHHbIN aHAIN3 IIOMUHECHEHTHBIM METO-
oM. MeTposiornueckre XapakTepUCTUKN U aHATUTUYECKHE BO3MOXKHOCTH METO/1a, CPAaBHEHUE C
METOJIOM CIIEKTPO(POTOMETPHH.

Tema 9. MeToabl peHTT€HOBCKOM CNIEKTPOCKOMUH.
PenTrenoBckue crnekTpsl, ux ocodeHHoCcTH. CrocoObl reHepalnui, MOHOXpOMaTH3alluu U peru-
CTpallii PEeHTI€HOBCKOIO M3NTydeHHs. PeHTreHoBckre MeToabl. OCHOBHBIE MOJI0KEHHS. MeTpo-
JIOTUYECKHE XapaKTepucTUKU. OOIacTy MPUMEHEHHUSL.

Tema 10. Macc-cneKTpoMeTpUYecKHe MeTOIbI.
OcHoBHbI€ NOJI0KeHUs. VnenTudukanus u onpeaeneHue OpraHndecKrux BeIleCTB; AIeMEHTHBIN
Y M30TONHBIN aHaIM3. XpoMaTo-Macc-ciekTpomeTpus. OO0mire npeacTaBieHus: 0 pe30HaHCHBIX
(BIIP-, AMP-, MeccOayspoBcKasi CIIEKTPOCKOIINA) U SJIEPHBIX MeToAax. MeTposiornyeckue xa-
pakrepuctuku. O0nacTu NpUMEHEHUsI.

6. JIABOPATOPHBIE PABOTHI (JABOPATOPHBIN ITIPAKTUKYM)

PedpaxkTromerpuyeckunii MeToa aHAJIM3A
JlabopaTopnasi padora Ne 1
OnpeneneHue MPOLEHTHOTO COAEPKAHUSI HEOPTAaHUYECKUX M OPTaHMYeCKHX
BellleCTB B pacTBoOpe
eab padoThI:

1. CdopmupoBath mpencTaBiIeHHE O TEOPETUYECKUX OCHOBAX pepakTOMETPHUH.

2. O3HakoMHUTh ¢ paboToit peppakromeTpa.

3. Omnpenenuth HEU3BECTHYIO KOHIIEHTPAIMIO pacTBOPA U30MPOIHIOBOTO CIIUPTA.

4. Omnpenenutb HEU3BECTHYIO KOHIIEHTPAIIUIO PACTBOPA XJIOPUJIA HATPUSL.

Oo6opynoBanme: pehpakToMeTp, MepHbIE KOJIOBI Ha 25 MIL.
Peaktupi: 20% pacteop I-C |3-| 7OH, 20%-ub1ii pactBop NaCl; anamusupyemsiii pac-

TBOP.
OmnpenesieHHe HeU3BECTHONH KOHIEHTPAIIUH U30NMPONMUJIOBOI0 BellecTBA
[Ipu BeIMONHEHUH pPEePPaKTOMETPUUECKUX aHAIM30B YacTO MOJIB3YIOTCS YAETbHOU pe-
3

¢bpakuuei r, CMj/r:
n—1 1
=G
n+2 p
: (1)
VYnenbHas pedpaxius cMeceil oJUUHSASTCS MPaBUITY aJUIMTUBHOCTU: pedpaKkius cMecH
U paBHA CyMMe YAEIbHBIX pe(pakifii, COCTAaBISAIONIUX CMECh BEIIECTB, YMHOKEHHBIX Ha UX
MacCOBbIE JONIH.
Tak, ynenbHas pedpakiuus BOAHOTO pacTBOpa KaKoro-iu0o BellecTBa paBHa:

F = " WDy y + FHJG‘ ' ﬁ)HED ?)
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[TockonbKy pacTBOp COCTOUT U3 JIByX KOMIIOHEHTOB, TO:

Oy gy T+ O = 1 -

Pemast cucremy ypaBuenwuii (2) u (3), MOXKHO HalTH MacCOBYIO JIOJIFO BEILECTBA B pac-
TBODE.

Jlnist HaXOKICHUsT YICNbHON pedpakiuy OmpeaeasieMoro BEemecTBa MOXKHO OMPEICTUTh
KOX(QQHUIUEHT MPETOMIICHHS U TUIOTHOCTh YHCTOTO BEIIECTBa, a MOXXKHO PAacTBOpa C M3BECTHOM
€ro MacCOBOM KOHIIEHTpAaLMEN.

Buinonnenue pabomot.

Onpedenenue naromuocmu pacmeopos. Cyxyto K00y B3BEIIMBAIOT HA aHATUTUYECKUX
Becax (mo). 3arem 3amoJHSIOT €ro 0 METKH JWCTHJUIMPOBAHHOW BOJOW M CHOBA B3BEIIMBAIOT

(m). To Tabmn.1 HAXOIAT MJIOTHOCTH BOJBI IIPHU TEMIIEPAType OMbBITA U PACCUMTHIBAIOT TOUHBIHN
1

00BEM KOJIOBI.

V=(m;-my,)/p(H,0O) "

Tabmuma 1
[T10THOCTH BOJIBI TIPU PA3IMYHBIX TEMITepaTypax
t, oC p(HZ(g)a t, oC p(HEQ)a
I'/CM I'/'cM
15 0.9991 21 0.9980
16 0.9990 22 0.9978
17 0.9998 23 0.9976
18 0.9986 24 0.9973
19 0.9984 25 0.9971
20 0.9982 26 0.9968

3areM B3BEIIMBAIOT KOJIOY, 3anoiHeHHYI0 20%-HbIM PaCTBOPOM CIIUPTA U PaCTBOPOM
CIMPTA HEU3BECTHOM KOHIIEHTPAIIMHY, U PACCYMTHIBAIOT TUIOTHOCTH ITHX PACTBOPOB.

Hszmepenue noxazameneii nperomienusi. IaMepsrotr Ha pedpakTroMeTpe MmoKa3aTesu mpe-
nomiieHust BoJibl, 20%-HOTO pacTBOpa CHHUpTa M UCCIEAyeMOro pacTtBopa. Pacuer ynenbHO# pe-
(bpakiuy cnupTa MPOU3BOAAT MyTeM pelleHus: cucteMbl ypaBHeHui (1) u (2). Pacuetr neuspect-
HOW KOHIIeHTpaIruu. Vcromb3ys MmoTydeHHbIE JaHHbIC, 0 YPaBHEHUAM | U 2 HaXOIsT  aHAHU-
3UPYEMOTO PacTBOpA.

OmnpenesieHne HeU3BECTHONH KOHUEHTPAUM XJIOPHAA HATPUS
VYnenvHast pedpakius TBEpAPro xiopuaa Hatpus (I ) HE MOXKET ObITh OIpesescHa
NaCl

OKCIICPUMCHTAJIbHO. I[J'ISI €€ HaXOXIACHUA HGO6XO)II/IMO B34Tb PacTBOp C HW3BECTHOM MacCCOBOH
JoJei (DN al " OpCACINTb TOKA3aTECJIb MPCJIOMIICHUSA 3TOI'0 paCTBOPa U BOJbI (n u nHZO), IJI10T-
al

HOCTb PAacTBOpA P, INIOTHOCTH BOJIBI IIPH TEMIIEpaType SKCIIepUMeHTa p 1o Tabm. 1.
H20
Ecnu BbIpa3uth pedpakuuio pactBopa I U pactBoputess I cornacHo opmyne (1), To
H20

(3) npumer Bu:

n* -1 1 Ngo—1 1

= IiNnCI '(UNHC? + 5 '
Nyo +2 Pr,0

173—2._ '(.l_a)NaC.’).
P (4)
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3Hasg pedpakiHio TBEPIOTO XJIOpUAA HATPHUS, SKCHEPUMEHTAIBHO OMPENEINSIOT IUIOT-
HOCTh U TMokazareinb npenomieHus pactBopa NaCl HenszBecTHO# kKoHLIEHTpauuu U 1o Gopmyrie
(4) paccuHMTHIBAOT (.

Buinoanenue pabomul. OnpeneneHue MIOTHOCTH PACTBOPOB MPOBOAST aHAJIOIMYHO OIH-
MCAaHOMY BHIIIE BapHaHTY. 3aTeM M3MEPSIOT Ha pedpakToMeTpe MoKa3aTeIu MPEJTOMIICHHS BO-
1e1, 20%-HOTO pacTBOpa XJIOpHUAa HATPHUS U UCCIICyeMOTo pacTBopa. Pacuer ynenbHOU pedpak-
uu NaCl mpou3BOAT OTHOCUTENHEHO pepakiuy TBEPIOTO XJIOPHIA HATPUS. AHAIOTUYHO, HC-
MOJIb3Ysl MOJTyYCHHbBIC JTAHHBIC, ITyTeM PEIICHUs ypaBHEHUs (4) MpOU3BOIAT pacuer ® Hens-

BECTHOM KOHIIEHTPAIlUH.
BbIBO/IbI
JlaGopaTopnasi padora Ne 2
OnpenesieHne KOHIEHTPAIMH BOAOPACTBOPUMbBIX OPraHUYeCKHX BelllecTB
ean padoTbI:

1. Onpenenenne xoHIEHTpau BemiecTB (%) B BOJHOM PacTBOPE C HMCHOJb30BaHHUEM
pedpakTOMETPUUIECKOTO METO 1A aHAITH3A.

Oo6opynoBanue: peppakromerp; GUILTPOBAIBHAS Oymara; TEXHUUECKHE BECHI, CTAKaHbBI
BMECTUMOCTBIO 50 MJI; MEPHBIN LUIMHAP BMECTUMOCTBIO 10 MIT; KaneabHast MUTMETKA; CTEKJISH -
HbIE TTAJIOYKH TSl TIEpEMEIIUBaHUSI PACTBOPOB; (PIIAKOH JJIs1 aHATIM3UPYEMOTO pacTBOpa.

PeakTuBBI: KPUCTAUTMYECKHUE BOJOPACTBOPUMBIC OPraHWYECKHE BEIIECTBa (caxaposa,
MOYEBHHA WJIH Jp.).

3aBUCHUMOCTb IOKAa3aTelsd MPEIOMIICHHsS TOMOIE€HHOM JIBYXKOMIIOHEHTHOM CMECH OT €€
COCTaBa YCTAHABIIMBAECTCS HKCIIEPUMEHTAIBHO, IyTEM OIPEAEIEHUs MOKA3aTeNsl MPEIOMIICHUS
psilia 3TaJOHHBIX pacTBOpoB. IIpu conep:kaHuM pacTBOPEHHOIO BEIIECTBA, HE MPEBBIIIAIOIIEM
20%, UCHOAB3YIOT JUHEHHYIO 3aBUCUMOCTh MOKa3aTeNsl MPEJTOMIIEHUS OT KOHLIEHTPAUU BElle-
CTBa.

np =ng+ Fo,
r7ie Np — MoKa3aTelb MPEeIOMIICHHS pacTBopa; N0 — moka3aTelb MPEOMIICHHS paCTBOPH-
Tes;
F — ananutraeckuit peppakToMeTpUIeCKuii pakTop;
(® — MaccoBasi JI0JIsl BEIIECTBA B pacTBope, %.
Jlnist HaXOKJICHHUS 3HAYCHHS aHAJTMTUYECKOTO pedpakromeTpudeckoro ¢akropa F roro-
BUTCS CEPHsI CTAaHJIAPTHBIX PACTBOPOB M U3MEPSIFOTCS UX MOKA3aTe M MPEIOMIICHUSI.

n, —ng

ITo popmyne © paccuuTHIBAIOT 3HAueHUA F M yCpemHSAIOT HX.
N3mepuB 3arem mokazarenb MPENIOMIICHUS aHATM3UPYEMOTO pacTBOpa NX, MOYKHO BBI-
YUCJIUTh KOHIIEHTPALMIO pacTBOpa:

n.—n
o=-—"—"

F

Buinonnenue padomut.

W3mepeHue mnokaszaressi MPEJOMIICHHs JUCTHIUIMPOBAHHONW BOJABL. OTKpPBITH 3aCIOHKY
BepXHel (OCBETUTENIbHOW) NpU3Mbl pedpakromerpa. [Ipu 3TOM OKOLIKO HIKHEH (M3MEpUTEIb-
HOM) IpU3MBI TOJKHO OBITH 3aKkphITo. [lepxka 3a mTynep, MOJHATh BEPXHIO NpU3MY pedpak-
TOMETpa M YOeIUThCS B OTCYTCTBUU NBUIMHOK, BODCMHOK M BO3MOJKHBIX 3arpsi3HEHUN Ha MpHU3-

Dopma A Crpannna 9 u3 33




MuHucTepcTBO HayKH U BhIcIIero odpasoBanus PO

o o Dopma
VYIbSIHOBCKUI rOCYyJapCTBEHHBII YHUBEPCUTET

®-Paboyast mporpaMma o JUCHUILINHE

Max pedpakromeTpa.

Jlnist peABapUTENbHOTO MPOMBIBAaHUA NPU3M pedpakToMeTpa CIeAyeT YUCTOW Kamelb-
HOM MUIIETKONH PaBHOMEPHO HAHECTH Ha HIDKHIOK IMPU3MY HECKOJIBKO Kamellb JUCTHJIIMPOBAH-
HOM BOJIbl U aKKYpaTHO PACIPENEIUTh 10 €€ MOBEPXHOCTH, HE Kacasch NUNETKOW. OMyCcTUTh U
CHOBA IOJIHATH BEPXHIOIO MPU3MY, aKKypaTHO OCYIIHTH 00€ MpU3Mbl (GUIBTPOBAIBHON OyMaroi
(He mpoTuparhb, YTOOBI HE MOLAPAIIATh IOBEPXHOCTh MPU3M, a AKKYPATHO IPOMOKHYTbH!).

Jlia u3MepeHus: moka3aTelis MpeIOMIICHUs JUCTUUIMPOBAHHON BOJIBI No CIEAYET PaBHO-
MEPHO HAaHECTH Ha HIDKHIOI NPHU3MY pedpakToMeTpa HECKOJBKO Karellb AUCTHILIMPOBAHHON
BOJbl U AKKypaTHO pACIpPENeIuTh MO MOBEPXHOCTU Npu3Mbl. OMyCTUTHh BEPXHIOW MNPU3MY U
MIPHKATh €€ KPIOUKOM.

OTKpBITH OCBETUTEITFHOE OKOIIKO Ha JIEBOU cTeHKe pedpaktomeTpa. [loBopaunBas 3ep-
KaJI0 OCBETUTEJILHOTO OKOIIKA U TIIAJS B OKYJIsp pedpakToMeTpa, 100UThCS HaMIydlleil ocBe-
IIeHHOCTH MiKanbl. [Ipu HaONIOAEHNN B OKYJSIpe JTOJKHBI ObITh BUAHBI: BHU3Y IOJIS 3pEHUS —
IIKana A U3MEpEeHUs MoKas3aTessl MPEeIOMIICHHUS, BbIIIE IIKaJlbl — MOJIYKPYIJIOE MoJje C Iepe-
KpECTHEM B LIEHTPE U C TPaHUIIeH CBeTa U TEHH.

aa
~

1.34 1.35

bbb
I |

vy

Cxema noJjist 3peHus B pepakromMeTpe

Bpamennem okynspa 10OUTBCS OTYETVIMBOM BUIMMOCTH Iepekpectus. Eciu rpanuna
CBETOTEHM HE BHUJHA B I10JI€ 3PEHUs, HAUTH €€ IyTeM MOBOPOTAa HUKHEr0 MaxOBUKA Ha IPaBOii
CTeHKe pedpaxToMeTpa. BpaiieHneM BepxXHEro MaxOBUKa JOOUTHCS HMCUE3HOBEHUS OKpAaCKH
I'PaHUIIBI CBETOTEHH, ITPU ITOM IrpaHuna Oyaer HaunboJiee YeTKO BUHA.

YroObl M3MEPHUTH MOKA3aTeNb MPEIOMIICHUS, CIEAYeT ¢ HNOMOIIBI0 HMXHEr0 MaxOBHKa
[IEPEMECTUTh T'PAHUIY CBETOTEHH 10 COBMAJeHMs C mepekpectheM. [lo BepxHeill Ikane CHATbH
OTCYET INOKa3aTessl MPEJIOMIICHHUS No M0 TMOJIOKEHUI0 BepTUKalbHOro wmTpuxa IlogHsaTs Bepx-
HIOIO IIPU3MY pedpakToMeTpa U aKKypaTHO OCYIIUTh 00€ MPU3MbI (PHIBTPOBAIILHON OyMaroi.

IIpuroroBiieHHe CTAHIAPTHBIX PAacTBOPOB M M3MEpPEHHsl MOKa3aTesel Ipeomie-
Hus. [lo ykazanuio npemnojaBatessi BHIOUPAOT BOJOPACTBOPUMOE OPIaHUYECKOE BEIIECTBO IS
paloThI.

Jlns pacueta aHaIMTUYECKOTO pedpakToMeTpudeckoro akropa F cienyer mocnenosa-
TEJIbHO MPUroTOBUTH 10 cTaHAAPTHBIX PacTBOPOB ¢ KOHLEHTparmaMu 2—20% (Tak Kak TOUHOCTh
peppakTOMETPUUYECKOTO METO/Ia aHaIM3a HEBBICOKAs, TO C LIEIbI0 YMEHBIIECHUS MOTPELIIHOCTH
OTIpeieNIeHus! CIIeIyeT TOTOBUTH OO0JIBIIOE KOJMUYECTBO CTAHIAPTHHIX PACTBOPOB).

Chauana cienyeT paccuuTaTb OPHEHTUPOBOYHBIE HABECKU BELIECTBA ISl IPUTOTOBICHUS
10 r xax0r0 pacTBOpa U 3aHECTH JJaHHbIE B Ta0I. 1

BKITI0YMTH TeXHUYECKUE BECHI B CETh, HAXaTh KHOMKY «0/T» 1 mporpeTh BeCchl B TEUEHUE
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15-20 munyT. [TocTaBUTh YHCTHIN CTAKaH Ha Yally BeCOB U HaxaThb KHOMNKY «0/T» mis oOHyIe-
Hus nokaszaHui. ITpu 3ToM Ha mikane BecoB ycraHoBsATCS nokaszaHus «0.00» u cieBa MosiBUTCS
MHIUKAUS «*», 03HaYarolas, YTo Pe3y/ibTaT B3BEIIMBAHUS CTa0UIIEH.

[lonoxuTh B CTakaH HABECKY BEIIECTBA, OJIM3KYIO0 K PACCUUTAHHOM AJISi IPUTOTOBICHUS
pacTBopa HauMeHbIIeld KOHLUEeHTpauuu. JloxkaaTbcsl yCTaHOBIEHUS CTaOUIIbHBIX TIOKa3aHUI Mac-
Chbl U 3HaYKa «*» Ha IlIKaJie BECOB U 3allMcaTh Maccy HABECKU B TaOJUILY.

Jlo0aBUTh B CTakaH JUCTWJUIMPOBAHHYIO BOJY JI0 JOCTHXKEHUS Macchl pactBopa ~10 T.
Jlo)KaThbCsl yCTaHOBJIEHUS CTa0MIIBHBIX NOKa3aHUM Macchl U 3HAa4YKa «*» Ha IIKaje BECOB U 3a-
nucaTh Maccy pacTBopa B Tabnuny. Paccunrats o, %.

TimarenbHO pa3melaTh pacTBOP CTEKJISTHHOW MaJIOYKOW 0 MOJIHOTO pacTBOPEHUS Belle-
cTBa. M3MepuTh nokasaTesnp MpesoMIIEHUs pacTBOPa Np aHAJIOTMYHO U3MEPEHMIO No U 3alMCcaTh B
Tabm. 1.

Tadmuma 1
Pe3ysabTarhl M3MepeHnil H pacyeToB
Ng p'pa CDTeop (,)‘6 I??pacl]. r F??Bmem., r Iﬁp_pa, T 0).. q/;) ??p I?p - ??0 F
1 2
2 4
3 6
4 8
5 10
6 12
7 14
8 16
9 18
10 20

AHaJIOTMYHO TIPUTOTOBHUTH OCTAJbHBIC CTAHAAPTHBIC PACTBOPBI, PACCUUTATH TSI HUX
3Ha4eHus ®, %, U U3MEpUTh MoKazaTenu mpenomiieHus. [lanHele 3aHectn B Tabnuuy. Ilocie
Ka)XJIOTO M3MEPEHHsI CIIelyeT OCyIIaTh MpU3MbI pedpakTomerpa. [locie u3mepenus mokasarens
IPEIOMIICHHSI CaMOTO KOHLIEHTPHPOBAHHOTO PAcTBOpA CJIEAYeT HECKOJBKO Pa3 MPOMBITH IPH3-
MBI pedpaKkTOMeTpa JUCTHIUIMPOBAHHON BOJIOH, KaK YKa3aHO BBILIIE.

[TomyunTh aHATU3UPyEMBIH PACTBOP U M3MEPUTH €TI0 MOKA3aTelb MPETOMIICHHS NX, 3aIli-
caTh 3HaueHHe B paboumii xypHail. [lo okoH4aHuu pabOTHl MPOMBITH MPU3MBI pePpaKTOMETPa
IMCTHJUTMPOBAHHOW BOJOW M OCYIIUTH (HiIbTpoBanbHOU Oymaroid. [logepikaTts pedpakTomerp
HEKOTOPOE BpeMsI OTKPBITHIM JJIsl OKOHYATEIILHOM MPOCYIIIKH.

PaccunraTh 3Ha4eHus aHanmuTH4YeCKOro pedpakromerpudeckoro ¢pakropa F. [Ipexne uem
IPOBOANTH YCPEIHEHUE BEIHMYHHEI F, clietyeT olleHUTh NOTydeHHbIe 3HAUCHHS ISl UCKITIOYCHUS
rpy0six mpomaxoB. Ilocie uckimtodeHHs rpyObIX NMPOMaxoB YCPEIHUTh OCTaBLIMECsS ONM3KHUE
3Ha4YeHus F U MCnosp30BaTh MOJyYEHHOE CpeJlHee 3HAu€HHUE JJIS HAaXOXKJICHHsI KOHLIEHTpPAIlUH
aHAJM3UPYEMOT0 pacTBOpa.

BbIBO/IbI

Il Typouaumerpudeckuii MeTO/1 aHAJIM3A

JlaGopaTopnasi paGora Ne 3
TypOonanmerpuveckoe onpeaeneHue cyab(ar-uoHOB

Heas padoTsi:
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1. OcBouTh HaBBIKU OIIPENEIECHUSI KOMIIOHEHTA pacTBOpa TYpOUMAUMETPUUYECKUM METO-
JIOM aHaJIu3a.

2. Ompenenuts Maccy Cyib(}haToB B paCTBOPE METOAOM I'PaIynpOBOYHOTO rpaduKa.

Oo6opynoBanne. KOK, kroBera Ha 5 cM, MepHbIe K0J10bI (50 u 100 M), Gr0peTKH.

PeakTuBpl: cepras kucnora, 0,0025 M turpoBanHbIl pacTBOp, xyopun Oapus - 10%-
HBIA pactBop, xematuH — 0,5%-Hb1il pacTBOD.

CymnHoctb padoThl.

OmnpeneneHne OCHOBAaHO Ha peaknuu o0pa3oBaHMsA oOcaika cyabdara Oapus
(TITP = 1,1 @ 10719):

H,SO, + BaCl, = BaSO,4| + 2HCI

Y U3MEPEHHUH KaXKYIIEHCs ONTHYECKOHN MIIOTHOCTH AKX CYCIICH3HH.

JUIs  TIOBBITIICHUSI TOYHOCTH OIPEACICHHUS] W3MEPEHUS TPOBOJSATCS OTHOCHUTEIHHO
pacTBOpa CpaBHEHHS, COJICPIKAIIETO BCE KOMIIOHEHTHI, KpOME aHAJM3HPYEMOTO.

B paz0aBneHHBIX pacTBOpax CyJdb(aToB BBIMAJICHHE OCAJKa MPOUCXOTUT MEJICHHO H
oOpa3yercs JOCTATOYHO yCTOWYMBAs BO BPEMEHHU CYCIECH3Us. J[JIsl MOBBIMICHHUS YCTOHIHMBOCTH
N00aBIAIOT cTabMIM3aTopsl. Onpe/ieIeHre IPOBOJINUTCS METOJIOM IPalydpPOBOYHOTO rpaduka

BroinoJsiHenue paGoTsl.

[ToaroroBka OTOANEKTPOKOJIOPUMETPA U KIOBET K padboTe.

BrmrounTh OTOIEKTPOKOJIOPUMETP B CE€Th W TporpeTh B TedeHne ~30 MUHYT.
TimareabHO BHIMBITH KIOBETHI.

[IpuroToBiieHue cTaHAAPTHBIX PACTBOPOB AJISl MOCTPOEHUS I'PaIynpOBOYHOTO rpaduka u
npoBeicHue u3MepeHuid. [IpurotoBuTh pazbaBineHHb cTanAapTHEIN pacTBOp H2SO4. Jlns sToro
B MEPHYIO K00y BMecTUMOCThIO 250,0 My numntetkoid BHecTH 5,0 mut 0,0500 H. pactBopa H2SOq4,
JOBECTH 00BEM /10 METKM AMCTUIUTMPOBAHHOM BOJOW W TIIATENBbHO NepeMeniath. Paccuurtarh
KOHIICHTPAIIUIO TPUTOTOBIEHHOTO pacTBopa CO (MONb 3KB/II)) W MCIOJIB30BaTh B KadeCTBE
HCXOJHOTO MPU MPUTOTOBICHUHM CTAaHJAPTHBIX PACTBOPOB JUISl TOCTPOEHUS TI'PaTyUpPOBOYHOIO
rpaduka.

Bo Bce mepnbie k0i0b1 BMectuMocThio 100,0 mur BHecTH 1o 2 MJI  HACHIIIEHHOTO
pactBopa BaCly, mo6aBute mo ~20 M JMCTHILIMPOBAHHOW BOABI M MO 3 MII pacTBOpa
cTabunmu3aTopa (OTMEPSTH ¢ TOMOIIBIO MEPHBIX IIMIIUHIPOB).

PactBop B 0/HOU W3 MepHBIX KOJO JOBECTH 0 METKHU AUCTUUIMPOBAHHOW BOJOHN U
HCII0JIb30BATh B KAUECTBE PACTBOPA CPaBHEHHS. 3alOJHUTH 3TUM PACTBOPOM KIOBETY TakK, YTOOBI
YPOBEHB >KHJIKOCTH ObLT HE HIKE METKHU Ha KIOBETE.

[Ipotepets (unbTpoBanbHON Oymaroil paboune rpaHu KiOBETHI (Ha KOTOPBIX HAaHECEHA
METKa — 4epe3 3TH rpaHu OyJeT MPOXOAUTh CBETOBOHM MOTOK), YTOOBI HAa HHUX HE OCTaBaJIOCh
KaleJeK pacTBOpPa, BOPCHMHOK, OTIEYATKOB MajblieB. KioBeThl ciemyeT aepkarh 3a OOKOBbBIE
IpaHu, Yepe3 KOTOpble He OyAeT MPOXOIUTh CBETOBOM MOTOK. [loMecTUTh KIOBETY ¢ PacTBOPOM
CpPaBHEHHUS B JTATBHIOIO SYEHKY KIOBETHOTO OTJENICHUS (DOTOANEKTPOKOIOPUMETPA.

[TockonbKy OTHUM U3 YCIOBHI MPOBeACHUS TypOUTMMETPUUECKOTO aHATN3a ABISIETCS
OJIMHAKOBOE BPeMs BBIICPIKKU BCEX MPUTOTABIMBAEMBIX CYCIIEH3UMN, TO B TAaHHOW paboTe HENb3s
CHauaja MPUTOTOBUTH BCE CTAaHAAPTHBIC PACTBOPHI, a 3aT€M MPOBOAUTH U3MepeHus. Kaxipii
CTaHJIAPTHBIN PAacTBOP ClIEyeT TOTOBUThH HETIOCPEICTBEHHO Mepe/l M3MEPEHUEM U BhIIEPKUBATh
OJIMHAKOBBIM MHTEPBAJ BPEMEHHU MEKy IPUTOTOBICHUEM CYCIIEH3UH U U3MepeHueM Akax. J{is
3aMMcu pe3yabTaToB MOATOTOBUTH Tabm. 1.
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Tabmuna 1
JlaHHBI€ U1 IOCTPOCHUS TPalynPOBOYHOTO IpaduKa
Ne Ko710BI 1 2 3 4 5
O0beM cTanzapTHOro pacrsopa HoSO4, M 5.0 10.0 15.0 20.0 25.0

Konnentparmis pactBopa HySO.4, MOIIb 3KB/1
3HaueHNe Axax

B mepnyro xon0y Ne 1 mmumerkoit BHecTH 5,0 MJI MCXOJHOTO CTaHIAPTHOTO PacTBOpa
H2>SO4 ¢ xonmenTparnueit Co, OBICTPO TOBECTH 00BEM JI0 METKU JTUCTHILTUPOBAHHOW BOJOH, ITe-
pemeniatbh 1 OTMETUTh BpeMs. Uepe3 3 MUHYTHI IepeMenaTh CYCHEH3UI0 B KOJIO€ U 3alOJHUTh
BTOPYIO KtoBeTy. [IoMecTuTh KIoBeTYy B OJMMKHIOK UY€Ky KIOBETHOTO OT/AEIEHHS (POTOIIEKTPO-
KOJIOpUMETpA. 3aKpbITh KIOBETHOE OT/ENIEHUE. Y CTAaHOBUTH PYUKY NIEpEMELICHUS] KAPETKU BIIEBO
— B 3TOT MOMEHT Ha IIyTH CBETOBOTO MOTOKA HaXOIUTCS pacTBOp cpaBHEeHHUd. PykosiTkamu ycra-
HOBKHU HYJs «['py0o» u «TouHO» Ha mpuOOpe yCTaHOBUTH CTPENIKY Ha HYJIEBYIO OTMETKY HUXK-
Heit mkansl D (A).

[lepeBecTu pyuky KapeTKd BIOPaBO — B 3TOT MOMEHT Ha IMYTH CBETOBOTO MOTOKA HaXO-
JUTCSL aHAIU3UPYEMbIN pacTBOp. [10 MOJOKEHNIO CTPEIKM Ha IIKaJle OTMETUTh 3HAYeHUE AKax
Y 3amucaTh B TaoOu. 1.

B Mmepnyto kon0Oy Ne 2 numnerkoit BHectu 10,0 M MCXOAHOTO CTaHIAPTHOTO pacTBOpa
H2>SO4 ¢ xonnenTparueit Co, OBICTPO JTOBECTH 00BEM JI0 METKH JUCTHILTUPOBAHHOW BOJOH, ITe-
pemeniath U OTMETUTh BpeMs. Uepe3 3 MHUHYTHI MepeMenaTh CyCleH3UI0 B KOJIOe M MpPOBECTH
U3MEpeHusl, KaK OMHMCAHO BhIlIE. AHAJIOTMYHO MPUTOTOBUTH OCTaJbHbIE CYCIIEH3UU B COOTBET-
CTBUU C Tabu. 1 u mpoBecTu n3Mepenus. JlaHHble 3aHECTH B TaOJIHUILY.

Paccunrtare koHnentpanuu H2SOs4 B cTaHAapTHRIX pacTBOpax (MOJIb SKB/JT) M 3aHECTH B
tabmuiy. [To JaHHBIM TaOIHIIBI TOCTPOUTH I'PATyUPOBOUYHBIN rpaduk B KoopAauHaTax Akax — C.

IIpoBenenne ananusa. [loayuynTs aHaTU3UPyEeMBId PacCTBOP B MEPHYIO KOJOY BMECTH-
mocthio 100,0 Mt (B KoTOpYyIO 3apaHee mo6aBieHbl pactBopsl BaCl, u crabunmsaropa B Toii ke
MOCJIEIOBATEILHOCTH U TeX K€ KOJIMYEeCTBaX, YTO U MPU MPUTOTOBJICHUU CTAHIAPTHBIX CYCIICH-
3Uil).

BeicTpo noBecTH 00BEM 10 METKU JUCTHIUTMPOBAHHOW BOJIOH, NepeMeIaTh U OTMETHTh
Bpemsi. Uepe3 3 MUHYTHI IlepeMeniaTh CYCIICH3UI0 U MPOBECTH M3MEpPEeHHE AKaX, KaK OIHMCAHO
Bhie. [lo rpagynpoBoyHOMy Tpaduky onpenenuTh KoHneHTpanuto HoSOs B aHamuszupyemMom
pacTtBope (MoJb 3kB/1) U paccuntath Maccy H2SO4 (T) B ipobe:

???(HESO4) - (j(HESOjr) - I”yp_pa - JM(HQS()4)

BbIBO/IbI
JlaGopaTopnasi paGora Ne 4.
TypOounumerpuyeckoe onpeaeaeHne CBHHIA
Leas padoTsi:
3aKkpenuTh HaBBIKU OTIPEIENIEHUS KO
MIOHEHTA PacTBOpPa TYpOUIUMETPHUUECKUM METOI0M aHAIIN3a.
3. Hayuutbes ompenensaTe coJepkKaHHE HCCIEIYyeMOro KOMIIOHEHTa METOJO0M Tpaayupo-

BOYHOTO r'pauka U METOJIOM IIIKAJIbI.

PeakTMBBI: HUTpPAT CBUHIA (Kp.), UXpOMAT KaJusl - BOJHBIN pacTBOP C MaccoBOil joeit
BeniecTBa 5%, KUCIIoTa a30THas (KOHIL. ), alleTaTHIA Oy(epHBIl pacTBOD.

Mpubopsr:  Qorosnekrpokonopumerp, Kondsl Mepubie (100 wmm), npoOupku
rpanyupoBannbie (10 mur), munetkun audpdepeHunansubie (1-2 M), NMUNETKa KamnelbHUIA,
BOPOHKA CTEKJISTHHAS.

CymHocTh MeToaa

N
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OmnpeneneHre OCHOBAHO Ha OOpa30BaHMM CYCIEH3UWM XpoMaTa CBUHIA U TOCIETYIOMIeH
OILIEHKEe MHTEHCHBHOCTH NOMYTHEHHUS JIMOO BU3YaJbHO, TUOO C OMOLIBIO (POTOIIEKTPOKOIOPH -
MeTpa.

Ilpuzomoenenue cmanoapmmnozo pacmeopa ceuHya

Tounyto HaBecky HuTpara cBuHLa (Pb(NO3)2 Maccoii okoso 0,16 + 0,01 r B3BeMmIMBAIOT HA
AQHAJTITHYECKUX BECAX, PACTBOPSIOT B HEOOJIBIIOM 00beMe BOABI U TIEPEHOCAT B MEPHYIO KOJIOY
BMecTUMOCTb0 100 mut. TloaxucigroT pacTBOp OAHOM Karuled KOHLIEHTPUPOBAHHOW a30THOMU
KHCJIOTBI, JOBOJST JI0 METKU BOAOW U mepememuBaroT. [lomydennsiii pactBop (pactBop 1) co-
JEP>KUT OKOJIO 1 Mr/mut cBUHIIA.

B gpyroii  mepHoil  konbe  roroBAT  pabounmii  pacTBOp ~ HHUTpara  CBMHIA
(pactBOp 2), pazbasisist pactBop 1 B 10 pa3. PaccuuThiBaroT TOUHYIO KOHIICHTPAIIUIO pacTBopa 2,
MCX0/1s U3 B3sTOM HaBecku (oxouio 0,1 mr/mi Pb).

Ilpucomoenenue pacmeopa ouxpomama Kanus

N3 kpucramumyeckoro npemnapata KCr.O7 rotoear 5%-i pactBop obmmm o6semom 10
MJI, pacTBOPSIS HABECKY cOJIu B Boje (1 pacTtBop).

Ilpuzomoenenue cycnenzuii cmanoapmuslx pacmeopos XpomMama C6UHUA U UMepeHue

OnMuUYecKoil N1I0MHOCmU

B nate rpagyupoBoYHBIX MPOOUPOK BMECTUMOCThIO 10 M1 moMeniatoT pasubie (0T 1 10 5
MJ1) 00BEMBI paboyero pacTBOpa CBHHIIA (PacTBOp 2) U JOBOJISAT 00BEM PacTBOPOB J0 9 MiI BO-
noil. B mecToil mpoOGupKe roToBAT XOJOCTYIO MpoOy, momMenias B Hee 9 M1 BOJbI, BMECTO pac-
TBOpa CBUHIIA. 3aTeM B KXyl W3 MIECTH MPOOUPOK m00arstoT mo 1 mi OydepHoro pactBopa
1 1o 3 Karuid MPUTOTOBJIEHHOTO PAacTBOpa AUXpoMaTa Kaus. 3aKpbIBAlOT MPOOHPKHU MPOOKaMu
U TEpeMEelINBalOT PacTBOPHI, COOMIO/as OJMHAKOBBIE MpHUEMbl mepeMmermuBaHus. OCTaBISIOT
pactBopbl B okoe Ha 10 MuH. M3MepstoT o ouepean ONTUYECKYIO MIIOTHOCTh BCEX PaCTBOPOB
npu 540 HM, UCHOJIB3Ys KIOBETY C TOJIIMHOM ciost 1 cM. M3MepeHue npoBOJAT OTHOCUTEIBHO
X0J0cTO¥ TpoObl. CTPOST TpaAyupOBOYHBIN IrpaduK B KOOPAMHATAX ONTHYECKas IJIOTHOCTh —
macca Pb.

Ananu3z uccieoyemozo pacmeopa memooom 2padyuposounozo paguxa

Hccnenyemblit pacTBOp MOMEIIAIOT B MEPHYIO KOJIOY BMECTUMOCTBIO 50 MII ¥ IOBOJST JI0
METKU BOJIOH. AJIMKBOTY MOJy4EHHOTO pacTBopa oobeMoM 1-5 Ml moMmemaoT B NpoOupKy, A0-
BOJAIT 00beM pacTBOpa BoJol A0 9 mi, mpunuBaioT 1 mMa OydepHoro pactBopa u 3 Karuiu pac-
TBOpa JUXpomara Kajus. 3aKphIBalOT MpoOUpPKY MpoOKOH, nmepememuBaioT u yepe3 10 MuH us-
MEpSIOT ONTHYECKYIO MIOTHOCTh MOJYYEHHON CYCIIEH3MH OTHOCHUTEIBHO PAcTBOpPa XOJOCTOM
poOsl (A=540 uMm, | = 1 cm). C momo1bI0 rpaynpoOBOYHOTO Ipadrka HaXOJIT Maccy CBUHIIA BO
B3STOM JJIsl aHaiu3a Mpo0e U PacCUUTHIBAIOT MACCy CBUHIA B MCXOJHOM PacTBOPE, YUUTHIBAS
MIPOU3BEACHHbIE pa30aBICHHUS.

AHanu3 ucciaeyeMoro pacTBopa MoBTOPSIOT HE MEHEE TPeX pa3 U MPEACTaBISIOT Pe3yilb-
TaT Kak (M % J), rae M- cpenHee 3HAU€HHUE MAcChl CBHHIIA B MICXOJHOM pacTBOpE, MT; O - JIOBE-
PUTENbHBIN HHTEPBAIL.

Onpeodenenue ceunya MemooomM WKavl

Haxonsce B ycnoBusiX, B KOTOPBIX MCIIOJIb30BaHHE (HOTOAIEKTPOKOJIOPUMETPA HEBOZMOXK-
HO, OMpEeJeNIeHHe CBHHIIA MOKHO BBITMIOJIHHUTH BH3yalbHO METOJOM IIKaJbl (CTAaHAAPTHBIX Ce-
puit). [l 5T0r0 HY’)KHO MPUTOTOBUTH CYCIIEH3MH XpOMaTa CBUHIIA JUIS CTAHAAPTHBIX U UCCIEAY-
eMBIX PpacTBOPOB oAHOBpeMeHHO. IIpu 3TOM XojocTyto mpoOy roroBuTh He HykHO. Yepes 10
MUH TIOCJI€ MPUTOTOBJICHUS U TEPEMEIINBAHMS PACTBOPOB OTKPHIBAIOT MPOOKH M CPaBHUBAIOT
MHTEHCUBHOCTh TIOMYTHEHHUSI B MPOOUPKE, COeprKallei UcciaenyeMblil pacTBOp, ¢ MHTEHCUBHO -
CThIO IOMYTHEHHS B MPOOHpPKaxX, COJAEpIKAIINX CTaHIAPTHBIE PAcTBOPHI CBUHIA. PaccmarpuBas
pacTBOPBI CBEPXY BHU3.

BbBIBO/IbI

Dopma A Crpannna 14 u3 33




MuHucTepcTBO HayKH U BhIcIIero odpasoBanus PO

o o Dopma
VYIbSIHOBCKUI rOCYyJapCTBEHHBII YHUBEPCUTET

®-Paboyast mporpaMma o JUCHUILINHE

i IHonsspuMeTpUYeCKUil METOX aHAJIHM3A
JlabopaTopnasi padora Ne 5.
OnpeneneHue KOHUEHTPALMU PACTBOPOB CaXapo3bl

Hean padoThi:
[To3HakoMHUTBCS ¢ PabOTON caxapuMeTpa.
2. OmpenenuTh KOHIEHTPAIMIO PACTBOPOB caxapa.

Oo0opynoBaHue: caxapumerp.

PeakTuBbI: HabOp TPyOOK C PacTBOPOM caxapa M3BECTHOM M HEU3BECTHOW KOHIIEHTpA-

=

UH.

[MpuHIMT paboThl caxapuMeTpa COCTOWT B cienyromeM. CBET OT UCTOYHUKA IMPOXOJUT
CHayaJsia 4epe3 MoJsIpU3aTop M MOJSIPU3YETCsl. 3aTeM ero MpPOITYCKAaIOT Yepe3 MOJYTEHEBYIO IUia-
CTHHY, KOTOpast pa3/iesieT CBET Ha JIBE MOJIOBUHBI TaK, YTO IIOCKOCTh TOJISPU3AINHA 00CHX I0-
JIOBHH CBETOBOTO ITy4YKa COCTABUT OJJMHAKOBBIM YTOJI C IIOCKOCTHIO TIPOITYCKAHUS aHAIN3aToPa,
PacIoJIOKEHHOTO TIOCTIe TUTACTUHBL. [Ipr 3TOM B OKYJIsIpe BUIHBI JIBA ITOJIST CPABHEHHSI OTMHAKO -
BOM APKOCTH, Pa3JIENICHHbIC TOHKOW TMHUEN (puc. 1a).

IlpaBoe BpalueHue Jlepoe BpanicHHe

T ra

Pucynok 1

Ecnu B K1oBeTHOE OTIIENIEHHE MEXy MOJIIPU3aTOPOM U aHAJIM3aTOPOM MOMECTUTH TPYO-
KY C pacTBOpPOM caxapa, TO PacTBOP MOBEPHET MJIOCKOCTh MOJISIPU3AIIIH.

PaBencTBo moseii cpaBHeHus Hapymutcs (puc. 106, B). YpaBHUBas ApKOCTb IMOJICH CpaB-
HEHUSsl, IPOU3BOAIT OTCUET 10 HOHUYCY ILIKAJbl, KOTOPYIO HAaOMIOAAIOT Yepe3 BEPXHUN OKYIISp.
[Tonst cpaBHEHUS HAOMIOAAIOT Yepe3 HUKHUI OKYILSP.

B caxapumerpe NpHMeHeHa MexIyHapoaHas caxapHas mkama. 100°S cooTBeTcTByrOT
34,620 yrioBbeIM. LleHa neneHuss OCHOBHOM IITKasIbl 1°S, 1iena menenHus HOHHYCA 0,05°S. Vcra-

HOBKA HYJII HOHHMYCA IIOKa3aHa Ha pHUcC. 2.
0.05°8

100 75 50 25 -0+ 25 50 75 100

|IIII|I |IIII||,H‘lllllllllllllllllllllI|I|,|I II‘llll|II|IIIII||II|IIIIIII|“||IIII|IIII| I|IIII|IIII|

10 -0+ 130

PucyHoxk 2

Ha puc. 3 mnoka3aHo MoJlo’)keHHME HOHUYCa M IIKajbl, COOTBETCTBYIOLIEE OTCUETY
«+11,55°S» (Hysb HOHMYCa PACTOJIOKEH MpaBee HY/Is MKajibl Ha 11 MOJHBIX JAeleHuil u B mpa-
BOIl YacTu HOHMYCA C OJTHUM U3 JIEICHUH IIKaJIbl COBMEIIAETCS €ro OJIMHHA/IIATOE JICIEHUE).
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0.05°S

IDD 75 50 25 -0+ 25 5 75 100

|.|.n' il H'|'|'|'|'|'|'J|'|'f ||'|'|||'|'|'|'|||||||

PucyHok 3
i .'.whu[ il u"hwll|um|...||
Pucynoxk 4

Ha puc. 4 noka3aHo IMoJio)KeHHE HOHHMYCa M IIKalbl, COOTBETCTBYIOLIEE OTCYETY
«-3,25°S» (Hynb HOHMYCA PACIOJIOXKEH JIeBee HyIsl IIKAIbl Ha TPU TIOJNHBIX JEICHHS U B JEBOI
4acTU HOHUYCA C OJJHUM U3 JICJICHHU IIKaIbl COBMEIAETCS €ro MATOE JeJICHHE).

Bbinosinenne padoThbl

1. BKII0YHTh HIHYpP 3JIEKTPONUTAHUS B CETh.

2. Bi1IOunTh KHOIKOM OCBETUTENb U YCTAHOBUTH PYKOM pe3ucTopa Takylo SIPKOCTh I0-
Jel, Mpu KOTOpoil Haubojiee YeTKO BOCIIPUHUMAETCS 3pEHHEM pa3HHIla IPKOCTH TOJIei cpaBHE-
HUSL

3. [IpoBeputh ycTaHOBKY HYJs. /{7151 5TOTO HAAO 3aKPBITh KPBIIIKY KIOBETHOTO OTACICHHS
0e3 yCTaHOBKHM B HEM KIOBETHI. YPaBHSATH SPKOCTb IOJEH CpaBHEHMs BpAIlEHUEM PYYKH KOM-
MeHcaTopa, KOTOPBIA HAXOIUTCS MOJ HIKHUM OKyJspoM. HyneBoe neneHue HOHUYcCa JOJIAKHO
COBMECTUTCS C HYJIEBBIM JICJICHHEM IIKanbl. Ecu HyneBoi oTcUeT OTan4YaeTcs oT Hyjs He Ooliee
YeM Ha OJIHO JIeJICHHE HOHUYCA, HYJIb CYUTAETCS YCTAaHOBJICHHBIM MIPaBUIIHHO.

4. ITomecTuTh B KIOBETHOE OTAENIEHUE B TPYOKY C PACTBOPOM M3BECTHOI KOHIIEHTPAIUH.
W3meputs anuny TpyOku (cM). Bpaias ee BOkpyr cBoel oCH HIIM MepeMelias Mo KIOBETHOMY
OTJICJICHUIO, HANTH TaKoe IMOJOXKEeHHEe, IPU KOTOPOM JIMHUS pa3jelia Mojei CpaBHEHHs JAETUT
MoJie 3peHust Ha JBe paBHbIe yacTH. [loyis cpaBHEHUS MPU 3TOM UMEIOT Pa3HYyI0 SPKOCTH (CM.
puc. 16, B).

5. Bpamas pydky KoMIieHcaTopa, YpaBHITH MOJS CpaBHEHUS (CM. puc 1a) U CHATH OTCUET
IO IIKae.

6. TIoBTOpPHUTH OMBIT C PAacTBOPOM H3BECTHOW KOHIIGHTPAIIMH €Ie JIBa pa3a COIJIACHO
nyHKTY 5. [lepen HauamoM KakJIOTO OMBITA HYJb Kbl COBMEIIATh C HYJIeM HOHUYCA.

7. AHanoru4HbIe W3MEpPEHUsS] MPOBECTH I JBYX TPYOOK C pacTBOpaMU HEU3BECTHOM
KOHIIeHTpauuu. M3meputs mHy Tpyook (cMm).

Pacuerst
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1. Haiitu cpenHee 3HadeHHME yria INOBOPOTA IUIOCKOCTH MOJIAPU3ALKMU PAacCTBOPOM M3-
BECTHOM KOHIIEHTPALKH.
2. Io HaiineHHOMY Cpe/IHEMY 3HaYeHHIO YIila TIOBOPOTA, M3BECTHOW JUTMHE TPYOKH U U3-

BECTHOW KOHIIEHTPALIUHU Co, PACCYUTATh IOCTOSHHYIO BPAILEHUS [ ] )

(PC])
(a]= 2
[
€00
3. PaccunTaTh KOHIIEHTPAIMIO PaCTBOPA B MEPBOI TPYOKe MO pe3yabTaTaM KaxI0To
onsITa. HaliTh cpegHee 3HaYeHUE KOHLEHTPALUK.
4. PaccuMTaTh) KOHILIEHTpALMIO pacTBOpa BO BTOPOM TpyOKe MO pe3yibTaTaM KaxIoro
onsITa. HaliTh cpegHee 3HaYeHUE KOHLEHTPALUK.
5. PaccunTtaTh aOCOJIOTHYIO MOTPEIIHOCTh KakK JJsl MPSMBIX W3MEpPEHUM Ui Kaxaoi
KOHIICHTPALIAH.
6. HaiiTi oTHOCHTENBHYIO TIOTPENIHOCTh M3MEPEHHH KaKI0TO OMBITA. 3arncaTh OKOHYA-
TEJIbHBIE PE3yJIbTaThl B CTAHAAPTHOM BHJIE:

c=<c>*1Ac

Tabmmma 1
No ’101 Cos @,
/' cM % °S
1
2
3
cpellHee
Tabmmma 2
Ne l, o, c,
/T cM °g %
1
2
3
CpellHee
Tabmmma 3
Ne l, o, c,
/T cM og %
1
2
3
cpelHee
BbIBO/bI

IV Cnektpodoromerpus
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JlaGopaTopnas padora Ne 6.
CnexrtpodoromMerpuyeckoe onpeejieHue HOHOB MeTaJLIOB
Hean padoTh:
1. OsnakomiieHHE C TEXHUYECKUMHU TAHHBIMH, TPUHIIUIIOM IEHCTBUS M TMOPSIIKOM PabOTHI
Ha CrieKTpodoTOMETpE.
2. Pa3nenbHOE ompeseneHne HOHOB METAJUIOB B HX CMECH.
OoopynoBanme: cieKTpodoTomeTp.

PeakTuBbl: ctanaaptheiii pactBop comu meau (I1) u vukens (1) (0,1 M), cepnas kucio-
Ta (2 H), aHaTU3UPYEMBIN PACTBOP.

MeToa OCHOBAH Ha 3aKOHE AJTUTUBHOCTHU CBCTOIIOTJIOIICHUA

A4, =1-(¢

are " Capr T €z a Car ):

(1)

Aﬂ‘?_ = ] . (6‘3\11n+-;52 . Cﬂ[{H- + 84\[3}4}-;"2 . CAIEH_ )’

W3mepuB cBETOMOTIONIEHUE HCCIEAYEMOTO pacTBOpa MPHU ABYX JJMHAX BOJH A U ?»2 u
1

. n+ n+
penuB cucteMy ypaBHeHu# (1), MOKHO ONpeaeTuTh KOHIICHTpalu HoHoB M u M . JlnuHbI
1 2

BOJH A U }Lz’ MIPH KOTOPBIX CJENyeT MPOU3BOAUTH U3MEPEHHUS CBETOIOTJIOIEHHS, BEIOUPAIOT MO
1

n+ n+
CIeKTpaM TOTJIOmEeHuss HOoHOB M 1 M2 . Monsipabie K03(GHUITUESHTHI MOTJIOMICHHUS OTIpeie-
1

JISTFOTCSI TTyTeM M3MEPEHUs MOTJIOICHUS WHANBUIyaIbHBIX pPACTBOPOB OMPEIEISIEMbIX HOHOB Me-
TAJJIOB C U3BECTHOM KOHILIEHTPAIUEH.

Buvinoanenue pabomol.

TIonyuenue cnexmpos noenowenus. B mepayro kon0y Ha 25 mu BHocsaT 10,0 mur craH-
naptHoro pactBopa meau(Il), 5 Mi1 cepHON KHCIOTHI M AOBOJIAT 0 METKH BOJIo. ['oTOBAT pac-
TBOp cpaBHEHHUs. CHUMAIOT CHEKTP MOTJIOIIECHUS], U3MEPSsI CBETONOIJIONIEHUE B UHTEpBAJIE JITUH
BoJH 400 — 700 HM uepe3 kaxpie 10 HM, a B obnactu Makcumyma — uepe3 2 HM. [lo momyden-

HBIM JaHHBIM CTPOST rpaduk 3aBucUMOCcTH A=f(A).
2+

Amnanornyno rorossaT pabounii pactBop Ni . Ha ¢one Toro xe pactBopa cpaBHEHUS
CHHUMAIOT CHEKTpP MOTJIOIMICHHUsS B MHTepBaie JauH BoaH 350-900 HM U cTposAT rpaduK 3aBUCH-
Moctu A=f(A) B TOH ke cucreMe koopauHat. Ha ocHOBaHWHM aHaiM3a CIEKTPOB BHIOMPAIOT ?»11/1

A npu BLI6paHHLIX JJIMHAaX BOJIH PACCUUTBIBAOT MOJISIPHBIC KOB(I)(I)I/II_II/ICHTBI CBCTOIIOTJIOICHU A
2

meau(Il) u nukensa(ID).

Ananus uccnedyemozo pacmeopa. B MepHyto konOy Ha 25 MII MOJY4arOT HUCCIIEAYeMbli
pacTBop, cojliepxaliuii cMech HOHOB MeTauioB. OOpabaThIBAIOT €ro Tak *e, KaK M 3TaJOHHbIE
PacTBOPBI U U3MEPSIIOT CBETONOITIONIEHHE MPH BHIOPAHHBIX JUIMHAX BOJH Ha ()OHE TOTO K€ pac-
TBOpa cpaBHeHMs. Pemras cucremy ypaBHeHHi (1), pacCUMTBIBAIOT KOHLIEHTPAIMIO 000UX KOM-
ITIOHEHTOB.

BBIBO/IbI

JlaGopaTopnas padora Ne 7.
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OnpeneneHne KOHIEHTPAIIMHA MeH B BOJIHOM PacTBOpPe MEIHOI0 Kynopoca
HEU3BECTHOI KOHIEHTPALUH
Hean padoTh:
1. H3mepenue cnekTpa MpOIYCKaHHS BOJHOTO PAacTBOpPa METHOTO KyIopoca HEu3-
BECTHOM KOHIICHTPALUH.
2. Omnpenenenne k0dhUIHEHTa MOIAPHOI IKCcTHHKIMK HoHa CU?* B pacTBOpe
MEIHOI0 Kyrmopoca
3. OmpeneneHne coaepKaHusi MEIU B BOJHOM PAacTBOPE MEIHOTO KyIopoca HEeH3-
BECTHOM KOHIIEHTPAIlUH.
Oo6opynoBanue: cekTpohoTOMETp, KOJIOBI MEPHBIE, BECHI.
Peaxtuspi: 0,20 M pacTBOp METHOTO KYITOpOCa, aHATH3UPYEMBI PacTBOD.

IMoaroroBka Kk M3MepPEHHIO
Brxrounte ciektpodoTtomerp.

YcranoBute TpeOyeMyto AJIMHY BOJHBI, Bpallasi PyKOSITKY B CTOPOHY YBEJIMYEHHUS UIUH
BoJH. Ecnu npu 3TOM 11kana moBepHeTcsl Ha OOJIBIIYIO BEIMYMHY, TO BO3BpATUTE €€ Ha3a/l Ha 3-
5 HM ¥ CHOBa NOJIBEIUTE K TPEOYyeMOMY JIEIICHHUIO.

HN3mepenue kodppuumenTa nponyckaHus

YcTaHOBHUTE Ha MYTH MOTOKA M3JIy4eHUS KOHTPOJBHBIM oOpasell, rnepemenias Kaperky.
[Ipu otcyrcTBUM 00pa3iia CpaBHEHUS BEMYHHA MMOTOKA, MPOXOASIIEro Yyepe3 cBOOOJIHOE OKHO
nepsxarens Gunbtpos, npuaumaetcs 3a 100% npomyckanus.

YcTaHOBHTE CTPENIKY U3MEPUTENBHOTO pubopa Ha HyNb pykositkoid HYJIb.

OTtkpoiiTe (OTOIIEMEHT, TOCTABUB PYKOATKY MTOPKH B TosioskeHre OTKP.

YcTaHoBHTE CTpENKy U3MEpUTENIHLHOTO nprubopa Ha neineHue «100%», Bpamas pyKkosSTKy
MEeXaHHU3Ma U3MEHEHUS IIUPUHBI IIETH.

YcranoBute B pabouee MojaokKeHHe U3MepsieMblil 00pasell, nepemMenias KapeTky pyKosT-
KO, CHUMHUTE OTCUET 10 IIKaJIe MPOIyCcKaHus T (WIH 110 IIKajie OnTHYeCKo# mioTHoct D).

BriBenuTe 13 moToKa M3NydeHUsl U3MepsieMblid oOpasel] U BBEAUTE KOHTPOJIbHBIN 00pa-
3€ll, PU 3TOM CTPeJIKa U3MEPHUTEIILHOTO NMPUOOpa T0KHA BEPHYThCS K neneHuto «100%»

N3mepenus cnekTpa NpoNnycKaHUsI pacTBOPAa MeJHOT0 Kynopoca

Jlis u3MepeHus CIeKTpa MPOIMYCKaHUS Ha MECTO KOHTPOJILHOTO oOpa3lia yCTaHOBUTE
KIOBETY C JUCTUIUIMPOBAHHOW BOJIOH, a HA MECTO U3MEPsAEMOT0 00paslia - KIOBETY C PacCTBOPOM
MEIHOTO Kyropoca.

N3mepenus cnenyetr npoBoauts B auanazone 500 - 1100 um ¢ marom 20 HM. Pe3ynbrarsl
3aHocATCS B Tabnuiy 1:

A (HM) JUIMHA BOJIHBI | T (%) ITIPOITYCKAHWS k, (CM ™)
KOD®®ULIMEHT MOTJI0-
[EHUS
500
520
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1100

Kosddunuent morsormenus K, paccunTseiBaeTcs 1o Gopmyie:

1
kk =—"lInt . Tae

d
T - koaddurment npomyckanus (t =T (%)/100),
d - TonmuHa o6pasia B cM ( B HaleM ciiydae TomrHa KioBeTsl =1 cm ).

Ha nucre MummMeTpoBoit Oymaru nmocTpoiiTe CeKTp MOTJIONIEHU] BOJHOIO pacTBOpa
MEJHOTO KYIopoca, To ecTb 3aBUcHMOCTh K, = K; (A ). M3 nonydeHHO# 3aBUCHMOCTH Ompejie-
JIUTE JUIMHY BOJIHBI, COOTBETCTBYIOLIYIO ITOJIOKEHUIO MAKCHUMYMY ITOJIOCHI ITOTJIOIIECHHS. .

Onpenenenne KoddduuuenTa MoasipHoii sxeTunmn nona Cu>* B pacteope CuSOa.

[Tonocel mornomienus, Habmomaembie B crnekTpe moryomieHuss CuSOs, o0ycioBieHbI
nonamu Cu 2*. IHTE€HCHBHOCTB TI0JIOC TIOTTIOMIEHHS 3aBUCHT OT KOHIIEHTPAINN KPACAIINX HOHOB
1 ux KodddunmrerTa MossipHoi sxkctuHIMU. CornacHo 3akoHy byrepa-Jlambepra - bepa:

k,=&. -C, rme

|— MOJb _l
C swmp-' - KOHIIEHTpALUS PACTBOPEHHOI'O BEILECTBA,

|_ emt aump —|
& [—J - KO3 PHUITMEHT MOJIIPHOH PKCTUHKITUH.
A MOJIb

Takum oOpa3zoM - & , 1o cyTH, yjelbHas TOIJOMATeIbHas CIOCOOHOCTh BEIIECTBA.

Jlnst onpenenenus kodhduireHTa MOISIPHOW SKCTUHKIIUU IMOCTPOUTE 3aBUCHMOCThH KO-
s¢durmenta noraomienus ( K, ) B MakCMMyMe TOJIOCHI TOTJIOIEHHs (P A Max) OT KOHIIEH-
tpauuu Cu?*.

N3mepbTe BennunHy KoddduimenTa normnomeHus K, B MakCUMyMe I10JIOCHI IOIJIONIe-
HUS JIBYXBJICHTHOW Menu ( A max) B auana3one koHueHtparmid 0 - 0,20 MoJIb/IMUTp, HanpuMep,
MIPH MATH PA3IWYHBIX KOHIEHTpalusax (MOXKHO B35Th, Hampumep,: 0,20; 0,15; 0,10; 0,05; 0,025,
0,00 momnw/nutp). Xumuueckas (popMyina MEIHOTO Kyrmopoca, ucrnoib3yemoro B padore: CuzSO4-
5 H20 (ans cipaBku: ynenbHbie Beca: Cu-64, S -32, H-1, 0-16).

JlJis 3TOTO MPUTOTOBBHTE COOTBETCTBYIOIIUE PACTBOPHI METHOTO KYMOPOCa B AUCTUILIH-
poBaHHOW Boje. PexomeHmyercs cHayana MPUTOTOBUTH pacTBOp ¢ KoHmeHtpanueir 0,20
MOJIB/TUTP B KonudecTBe 20 MUJUTUIUTPOB, a 3aTeM Pa30aBIsATh €ro AUCTUIUIMPOBAHHOMN BOJOM
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70 cIenyromuX KoHIeHTpauui. O0BbEM KIOBETHI IPUMEPHO S ML

O0pa6oTKa MoJIy4YeHHBIX Pe3y/IbTAaTOB

[To monyuennsim 3HadeHusM K, u C tpebyercs noctpouts 3aBucuMocts K, =K, (C),

KOTOpasi B COOTBETCTBUU C 3akoHOM JlambGepra-byrepa-bepa, nomkHa uMeTh TUHEHHBIN Xapak-
tep. Jnst mocTpoeHus npsiMoil BOCIOJIB3YHTECh METOJOM HauMeHbIINX KBaapaToB. Koaddunu-

CHTBI a U b B ypaBHEHUE Y=aX+bh onpeaensroTcs U3 BhIPAKCHUI:

Zn:Xi'zyi—ani.yi
Sl [0 S
||_Ki:l ) i=1 i U
LX) XYy — . Xz\
b;(ZL%iy; 2y L)
1Y i ) —nzxzf
||_k'h1 J i=1 ! U

Yi — U3MepeHHbIe 3HaueHus Kod(hduunenTa nornoumenns Kj ; Xj — KOHIEHTPaLUs HOHOB

, IIC

MEJIH; N - YUCITIO UBMEPEHUU.
Jlucriepcust BeMYMH a u b:
S%.n

HonyquHoe 3HAa4YCHUC KOB(i)(i)I/IHI/IeHTa a B YPaBHCHUU y:aX+b Hn €CThb HCKOMOC€ 3HA4YCHUA
KOB(I)(I)I/II_[I/ICHTB. MOJ'ISIpHOﬁ OKCTHUHKIIMH ﬁx JJIsL KOHa Cu 2+ B MAKCUMYMC IOJIOCBHI IIOTJIOIICHU.

OHpe,[[eJ'II/ITe KOHICHTpaIuO NOHOB Cu 2+ B PacTBOPEC MCIAHOT'O KYIIOpPOCa, CIICKTP IMPOITYCKAHUA
KOTOpOro OBLI HU3MEPCH B HAYAJIC JTAaHHOM pa60T]':;I.
BBIBO/IbI.

JlaGopaTopnas padora Ne 8.
CnexTpodoromMerprueckoe onpeaeieHue NePMaHIaHATA KAJUs
U IMXPOMATa KAJusl IPH COBMECTHOM NMPUCYTCTBUH

Lean padoThI:
1. Onpenenuts Mmaccy KMnOs u K2Cr,07 B pactBope CrieKTpo()OTOMETPHIECKAM METO-
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JIOM.

OoopynoBanue: Mepubie k0061 BMecTuMocThi0 100,0 Mit; mumeTku rpajaynpoBaHHBIC
BMECTHUMOCTBIO 5,0 MII; MEPHBIH HMIMHIP BMECTUMOCTBIO 5 MII; CEKTPO(POTOMETp; 4 KIOBETHI
nauHoi 1,0 cm.

Peaktupi: Crannaptuenii 0,01 M pactBop KMnOs; crannmaptaeni 0,05 M pactBop
K2Cr207; 2 1 pactBop H2SOa4.

Omnwucanue 1abopaTopHOI pabOTHI B MPHIIOKEHUH K TIPOTPaMMeE

CymHoctb padoThl.

Houst MnO4~ 1 Cr,07% HHTEHCHBHO OKpaIIeHbl ¥ TIOTJIONMIAI0T CBET B BUAUMOMN 00IacTH
cnektpa (puc. 1). 3HaueHuss UX MOJISIPHBIX KO3((UIIMEHTOB NOTJIOMIEHHs € B 00JaCTH MaKCH-
MaJIBHOTO TIOTJIOMICHUS JOCTaTOYHO BEJIHMKH, YTO MO3BOJISIET MPOBOJUTH ONPEACTICHUE Ka)I0TO
MOHA M0 COOCTBEHHOMY IOTJIONICHHUIO, 0€3 TIepeBo/Ia B OKPAIICHHbBIE COCTUHEHHUS.

A

)»1 ;\.p_ s
Puc. 1. Bun cnexrpos noriomienus KMnOs u KoCro07

OmnpenerneHue nepMaHTraHaT- U JUXPOMAT-UOHOB IPU COBMECTHOM MPHCYTCTBUH OCHOBA-
HO Ha 3aKOHE aJZIMTUBHOCTU CBETOMOIJIOMICHUS. [10CKOJIbKY MX CHEKTpPhI HAKJIAIbIBAIOTCS HE
MOJIHOCTBIO, TO CUCTEMY YPaBHEHHH M MOXHO YNpOCTUTh. C ATOH LENbIO ISl U3MEPEHUI OITH -
YEeCKOH TUIOTHOCTH aHAIM3UPYEMOW CMECH HEOOXOAMMO BBIOpATh JUTMHBI BOJH Al U A2 Tak, 4To-
ObI pu A1 XOpoIIIO MOTJIoNIANK CBET 00a BemecTsa, a mpu A2 — Toiibko KMnOa.

Torna MOXHO 3amucaTh:

Aj; = ARMnO4. 11 + AK2Cr007.21 = ERMnO4. 21 * L - CrdMnOs + €071 * L CRo0r007 5(12)

Ay = ARMnO4.72 = EKMnO4. 7 L - CRMnO, - (13)

Jlns BeIOOpa [utuH BoJH Al M A2, a Taroke JUisd pacyeTa 3Ha4YeHUH € IpU BBIOPAHHBIX JJTU-
HaX BOJIH OTJIEJIbHO TOTOBST CTAHAAPTHbIE PACTBOPBI KAXKJIOTO BEILECTBA U U3MEPSIOT UX ONTH-
YeCKHUEe IJIOTHOCTU IPU Pa3IMYHBIX JJIMHAX BOJIH (CHEKTPhl MOTrJouieHus). Jlias MOoBbILIEHHS
TOYHOCTHU ONPEIENCHUS U3MEPEHUs POBOJATCA OTHOCUTENIBHO PacTBOPa CpaBHEHMs, COJepKa-
IIeTO BCE KOMIIOHEHTHI, KPOME aHATU3UPYEMBIX.

BrinosiHenne padoTsl.

IToaroroBka cnexkrpodoromerpa u KioBeT K padore. BoiOpars B kauecTBE UCTOYHHKA
U3IYYEHUs JIaMIy HaKaJUBaHUs, U1 3TOTO MOCTaBUTh PYUKY MEPEKIIOUEHHs JIaMIl B MPaBOe
MoJIoKeHHe. BKIIounTh criekTpodoToMeTp B CeTh M MpOrpeTh B TeueHue ~30 MuHyT. TiiarensHo
BBIMBITH KIOBETHI.

IIpuroroBiienne pa3daBiaeHHbIX cTaHAAPTHBIX pacTBopoB KMnOs n K2Cr207. B
MepHyI0 Koj0y BMecTuMocThio 100,0 mi mumerkoil BHeCTH 5,0 MJ MCXOJHOTO CTaHAApPTHOTO
0,01000 M pactBopa KMnO4 1 ¢ moMoIpi0 MEpHOTO LMIMHIpa N00aBUTh S MIJI PacTBOpa
H2SO4. PacTBOp oBecTH 10 METKU JTUCTUIUIMPOBAHHOM BOJOM M TIIATENBHO mepememniars. Pac-
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CUMUTATh KOHIIEHTPALMIO IPUTOTOBJIEHHOTO PacTBOPA.

AHaOTUYHO MPUTOTOBUTH pa3baBieHHbIN cTaHaapTHbIA pacTBop K2Cr07 u3 ncxoanoro
0,05000 M pactBopa.

JUia IpUroTOBIIEHUSI pacTBOpa CpaBHEHHUS B MEpHYI Koji0y BMectuMocThio 100,0 mi
BHecTH 5 M pactBopa H2SO4, noBecTn 00beM 0 METKH AUCTHILITMPOBAHHONW BOJIOM U TIIATEINb-
HO MepeMellaTh.

IHosryyeHne crneKTpoOB NOIJIOLIEHHsA. 3aMIOJHUTh OJIHY KIOBETY pacTBOPOM CpaBHEHMUS,
BTOPYI0 — IPUTOTOBJIEHHBIM CTaHIapTHbIM pacTBopoM KMnOs, TpeThi0 — HPUTOTOBIEHHBIM
crangapTHeiM pactBopoM KoCrO7 (mpeaBapuTenbHO OMOJIOCHYTH KIOBETHI 3aIMBAEMBIMU pac-
TBOpaMH).

[Iporepers QuiubTpoBambHOM OyMmaroil pabodue I'paHU KIOBET, 4yepe3 KOTopble Oyner
MIPOXOJIUTh CBETOBOM MOTOK, UTOOBI Ha HUX HE OCTaBaJIOCh KalelleK pacTBOpa, BOPCUHOK, OTIIE-
4yaTKOB naibleB. KioBeTsl cienyer AepxkaTh 3a OOKOBbIE TpaHU, Yepe3 KOTOpble HE OyAeT mpo-
XOJIUTH CBETOBOU MOTOK.

[TomecTuTh KIOBETY C pacCTBOPOM CpaBHEHHs B OynkHIOW sueiiky (Ne 1) KioBETHOro OT-
JieNieHusl cueKkTpodoToMeTpa, KIOBETy cO cTaHAapTHBIM pacTBopoM KMnOgs — B sueiiky Ne 2,
KIoBeTy co cranaapTHeIM pactBopoM KoCrO7 — B stueiiky Ne 3. 3akpbITh KIOBETHOE OTICITICHHE.

PykosiTko#t BbIOOpa JJIMH BOJH YCTAaHOBUTH JUIMHY BOJIHBI 350 HM. Bpamars pykosTky
ClIeqyeT B CTOPOHY yBEJIWYEHMs JJIUH BOJH. Eciu mpu 3TOM mIKana MOBEpHETCS Ha OOJIBIIYIO
BEJIMYUHY, TO BO3BPATHTh €€ Ha3aj Ha 3—5 HM U CHOBA MOJABECTH K TPEOYyeMOMY JICIIEHUIO.

YCTaHOBUTH PYUYKY MEPEMEIICHUS] KapeTKU B MOJIOkKEHNUE 1. YCTaHOBUTH CTPEIIKY MpH-
6opa Ha Hyab no mkane T pykosTkoir «HYJIby». OTKpbeITE (OTOAIEMEHT, TOCTABUB PYKOSATKY
wrtopku B nojioxenne «OTKP». B 3TOT MOMEHT Ha yTH CBETOBOTO MOTOKA HAXOJUTCS PACTBOP
CpaBHEHHUA. YCTaHOBUTH CTPENKY MpuOopa Ha HyJb MO MIKaJe onTHYeckou miaoTHoctu A (D)
pykosatkou «LLIEJIby.

YCTaHOBUTH PYyYKy IEPEMENICHUS KapeTKH B IIOJOKEHUE 2 — B 3TOT MOMEHT Ha IIyTH
CBETOBOI'0 IOTOKA HaXOAUTCS cTaHAapTHBIM pacTBOp KMnO4. CHATH OTCUET IO LIKaie ONTuye-
CKOM IUIOTHOCTH U 3aHECTHU 3HaueHue B Tal. 1.

YCTaHOBUTH PYYKy IEpEMEUICHUS KapeTKH B IIOJIOKEHUE 3 — B ATOT MOMEHT Ha IIyTH
CBETOBOT'O MOTOKA HaxoAuTcs cTangapTHbIN pacTBop K2CrO7. CHATH oTCUeT Ho 1ikajie ontuye-
CKOM IUIOTHOCTH U 3aHECTH 3HaueHHe B TalI. 1

Tao0nuua 1.
Jannbie ais noctpoenus criekTpos nornomieHnss KMnOs u KoCraO7
A, HM AK\-InC}4 Ag cr0,
350
360

3aKpbITh (POTOIIEMEHT, IOCTABUB PYKOSATKY IITOPKHU B mosioxkeHue «3AKP».

PykosTkoit BeIOOpa JUIMH BOJIH YCTAaHOBUTH JJIMHY BOJHBI 360 HM M MOBTOPUTH JAEH-
CTBMs, KaKk ONMUCAaHO BbIle. [IpoBecTH M3MepeHus: ONTHUYECKOW IJIOTHOCTH B JAMANa3oHe JJIHH
BosiH 350—600 HM. 3aHecTH JaHHbIE B Ta0MI. 1.

ITo moyyeHHBIM AaHHBIM MOCTPOUTH rpaduku B koopauHarax A (D) — A (o0a rpaduka B
OJIHOW cucTeMe KoopAuHaT). BeiOpaTh mmuHbl BoJH Al M A2 M paccuuTaTh 3HAYEHHS € JUIS
KMnO4 u K2Cr207 npu BeIOpaHHBIX ATMHAX BOJH. Pe3ynbTarsl 3aHecTH B TabO. 2.
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Tabmuua 2
3HavyeHus: MOJSIpHBIX Kodddunmento nornommenust KMnOs u KoCr207
BemectBoO 8;,“1 €,
KMnOy4
Kg Cr 207 _

IIpoBegenne anaamsa. K nosyueHHOMY aHaJIM3UPYEMOMY pacTBOpy H0OaBUTH S5 M
pactBopa H2SO4, 10BeCTH 10 METKH TUCTH/UTMPOBAHHOMN BOJIOM M TIIATEILHO MTEPEMEIIATh.

3anoJHUTh YETBEPTYIO KIOBETY aHAJIM3UPYEMbIM PacTBOPOM (IIPEIBAPUTEIBHO OIOJIOC-
HYTh €€ 3THUM PacTBOPOM), TPOTEPETH (GUIBTPOBAIBHONU OymMaroi pabodmne rpaHu KIOBETHI.

[TomecTuTth KroBeTy B siueliky Ne 4 KIOBETHOTO OTAENCHUS CEKTpOo(dOoTOMETpa. 3aKPHITh
KIOBETHOE OT/eleHHne. V3MepuTh ONTHYECKYIO TUIOTHOCTh IIPU BBIOPAHHBIX JUIMHAX BOJH OTHO-
CUTEJIHFHO pacTBOpa CpaBHEHUS B ssueiike No 1.

[ToacraBuTh NOTy4YeHHBIE 1aHHBIE B cucTeMy ypaBHeHui (12) u (13) u paccunrtaTh KOH-
nenatpanun KMnOs n Ko2CroO7 B aHamm3upyeMoM pacTtBope (MOJIB/JT) U MacCy Ka)JI0TO Belle-
ctBa (T) B mpobe 1o dhopmynam:

m(KMnO,) = C(KMnOy) - Fppa - M(KMnO,):;
F?’!(Kg(ﬁfg()j) = C(Kgcrg()j) : Vp-pa : jw(KgCI'gO?).
BbIBO/bI

JlaGopaTtopnas padora Ne 9
Omnpenesienne MoIMOAECHA B CTAJIM 110 MOIJIOIIECHUIO B
YJIbTPapno/1eTOBOM 00JIaCTH CIIEKTPa
eab padoThI:
1. OtpaboTaTh HaBBIKK CHATHS CIIEKTPA IOTIIOMICHUS M BBIOOPA JITTHHBI BOJTHEI.
2. Ompenenenre MOJISIPHOTO K0P PUITHESHTA TTOTIIOMICHHUS.
3. OmpenenuTh MacCOBYIO JIOJIIO MOJINO/ICHA B CTAJIH.
OobopynoBanue: criektpodoToMeTp, KtoBeTa — 1 ¢M, k01061 MepHBbIe (100 1 500 M),
MTUTICTKH, BECHI.

PeakTuBbl: MoimOaaT amMmmoHus - kpuctamummaeckuit; 20 %-upiii pactBop NaOH,
COJISTHAsI U CepHasi KUCIOThI — KOHII.

Jlis pacTBOpEHUs CTallu, CoJiepKallieil B CBOEM COCTaBe MIpUMeECh MOJIMOEHA, TPUMEHS -
IOT CMECh KOHIICHTPUPOBAHHBIX XJIOPUCTOBOJIOPOJHON U a30THOM KHUCIIOT, IIPH 3TOM 00pa3yroT-
csi coequnenus monubaeHa (VI). Makcumym norsiomienus monubaerna (VI) pacrnonoxen mpu-
MepHO B 061actu A = 230 uy. DTO aeT BO3MOXKHOCTb ONPENENsTh MOJUOJEH B PacTBOpPE CIEK-
TpO(OTOMETPHUUECKUM METOJIOM B yabTpaduoaeToBoi obnactu crnekrpa. KoHieHTpauuo Mo-
nu0/ieHa yCTaHABIUBAIOT 110 3HAYEHUIO MOJISIPHOTO KO3((UIMEeHTa OIJIOEHHUs pacTBOpa.

[IpuroroBnenue 3TajJoHHOrO pactBopa. Ha anamutHueckux Becax oTemuBatoT 0,2 2
MoJIMOJaTa aMMOHHUSI MapKH «X. 4.» U MOMEUIAI0T €ro B MEpHYK K00y eMkocThio 500
pacTBOPSIIOT B BOJE, JOBOJAAT BOJOIM /10 METKH M MepeMeluBaroT. MoJsipHas KOHIIEHTPALUs
takoro pactsopa pasHa 0.0003236 mob/1.

[Munerkoit oToéuparot 20 Mz MONTYYEHHOTO PacTBOpPa, MEPEHOCIT B MEPHYIO KOJIOY €MKO-
ctbto 200 ma, nmpubasnsioT 4 mn 20%-noro pactBopa NaOH, noBoasST BOJOH 10 METKU U Tiepe-
MEIINBaOT. MoJIsipHas KOHIIEHTpaLus nmorydyeHHoro pactsopa pasHa 0,000032362 monw/x.

Onpenenenue MoasipHOoro kodgduuuenta norjomenus. ONpeaensioT ONTHYECKYIO
IUIOTHOCTH MOJYYE€HHOTO 3TalOHHOTO pacTBopa npu X = 230 xm, mpuMeHss KBaplEBYIO KIOBETY
nnuHOM 1 cv. HyneBoii pacTBOp TOTOBSAT CIEAYIOIUM 00pa3oM: B MEpHYI0 KoJi0y emkocThio 200
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mn omemaiot 4 mn 20%-noro pactBopa NaOH u pa36aBisiroT Boo# 10 MeTKU. ONTHYECKYIO
IUIOTHOCTH 3TAJOHHOTO PAaCTBOpa OMpPEnessioT Ha crekrpodoTomerpe CD. M3mepeHus mpoBo-
1T 3 paza u 6epyT cpeaHee apupMeTHIecKoe MOTyYeHHBIX pe3ynbTaToB. 110 mosydeHHbIM 3Ha-
YEHUSM ONTHUYECKOH IUIOTHOCTH ATAJOHHOTO PACTBOPA BBIYUCISIOT MOJISIPHBIA KOA(PQHUIUEHT
norJoneHus: pacrsopa mosbaeHa (V).

Metoauka onpenenenusi. OTBEMINBAIOT HAa aHAIUTHYECKUX Becax 0,4 e cranm, coxaep-
xameir 2—3% moymbnena. HaBecky pactBopsror B (aphopoBoil Hanike B XJIOPHUCTOBOIOPOI-
Hoit kucnore (wr. 1,17 r/cx’), Kk KoTopoi noGapisroT 1—2 wmn KoHmeHTpHpoBanHoi HNOs.
CMmech BBIIAPUBAIOT JIOCYXa Ha BOJASHOHM 0aHe, OCTaTOK PacTBOPSIOT B BOJAE, PacTBOP (QMIBTPY-
10T B MEpHYIO K0JIOy eMKocThio 200 M. Ocagok NpoMBIBAaIOT BOJOW, cOOMpasi HPOMBIBHBIE BOJIbI
B MEPHYIO KOJIOY, JTOBOJISAT 00BEM JI0 METKH BOJIOW U mepeMemuBaioT. M3 koyiOsl oTOMparoT nu-
neTkoii B ctakan 20 mz pactBopa, puodasisitotT S vz 20%-noro pactBopa NaOH u Harpesatot /10
kurieHus. [lomydeHHbIil 0cagoK OTQHUIBTPOBBIBAIOT W MPOMBIBAIOT BOJOH, coOMpas GUiIbTpar u
MIPOMBIBHBIE BOJIBI B IPYroil crakaH. PacTBOp (QHIBTPYIOT BHOBb B MEPHYIO KOJOY €MKOCTBIO
200 mz. OWIIBTp MPOMBIBAIOT BOJIOHM, COOHMpasi IPOMBIBHBIE BOJIBI B MEPHYIO KOJIOY, TOBOJST BO-
JOW IO METKU W TIEpeMEIINBaiOT. V3MepsSroT ONTHYECKYI0 TUIOTHOCTH MOJYYEHHOTO PacTBOpa
npu X = 230 um 3 pasza u OepyT cpeanee apupMETHIECKOE MOTYISHHBIX PE3YIbTaTOB.

Pacuer. BBIYHCIISIOT KOHICHTPAIMIO MOJYYSHHOTO PacTBOpa (Morb/1) M KOJIUYECTBO
MoJOIeHa. 3Has CoJiepKaHne MOJTHO/IeHa B UCCIIETyeMOi HaBeCKe, pAaCCUUTHIBAIOT MPOIIEHTHOE
ero cojeprkanue (X) B ctainu no gopmyre:

X = ge100/ a, rae a — HaBeCKa CTaJIH.

BbIBO/bI.

8. TEMATUKA KYPCOBBIX, KOHTPOJIBHbBIX PABOT, PE®@EPATOB
He npenycMoTpeHsL.

9. IEPEYEHDB BOIIPOCOB K 3K3AMEHY

1. CrHeKTpoCKOMYECKHEe METO bl aHATH3A.

2. CrekTp 3JIeKTPOMArHUTHOTO M3JIY4EHHUs! (SHEPrHs, CIIOCOOBI €€ BBIPAKCHUS; TCPMHU-
HBI, CHMBOJIbl U CIMHUIBI SHEPTHH HM3ITYYCHUS; TUAMAa30Hbl U3IyYCHHUs, THUIIBI YHEPTETHUYCCKUX
MePEX0I0B).

3. OCHOBHBIC THUIIBI B38.HMO,I[€IZCTBHH BCIICCTBA C U3IIYUCHUCM: SMHUCCUA (TGHJ'IOBaH, JII0-
MI/IHCCHCHHI/IH), IOTJIOICHHUEC, paACCCAHUC.

4, KJ'IaCCI/I(l)I/IKaI_[I/IH CIICKTPOCKOIIMYCCKHUX MCTOJI0B 110 SHCPI'UH.

5. KJ'IaCCI/I(l)I/IKaI_[I/IH CIICKTPOCKOIIMYCCKHUX METOAOB Ha OCHOBC CIICKTpPa 3JICKTPOMArHUT-
HOI'0 U3JIYYCHUSA (aTOMHaH, MOJICKYJIAPHA, a6COp6I_[I/IOHHaH, OMHCCHOHHAasA CHCKTpOCKOHI/IH).

6. CHeKTpLI atromoB. OCHOBHEBIE H BO36y>K,I[eHHBIe COCTOsIHUA aTOMOB, XapPaKTCPUCTHUKH

COCTOSIHUM. SHCPFCTI/I"ICCKI/Ie Mepexobl. HpaBHna 0T6opa. 3aKOHBI HUCITYCKaHUSA U MOTJIOIICHUAA.
BepOHTHOCTI/I QJICKTPOHHBIX IIEPEXOJ0B U BPEMCHA JKU3HU BO36y)KI[eHHBIX COCTOSIHHH. XapaKTe-
PUCTUKU CIICKTPAJIbHBIX JINHUM: TI0JIOKEHHUE B CIICKTPC, MHTCHCUBHOCTD, IMOJIYILIMPHUHA.

7. CHeKTpLI MOJICKYJ; HX ocobeHHOCTH. CXEMBI SJICKTPOHHBIX ypOBHeﬁ MOJICKYJIBI.
Hpe,[[CTaBJ'IeHI/IC 0 IMOJHOM SHEPTHUU MOJICKYJI KaK CyMMBbI BHGKTpOHHOﬁ, KoJieOaTeIbHOU U Bpa-
IaTeIbHOM. 3aBHCHUMOCTb BUJBI CIICKTPA OT arp€raTHOro COCTOSHHA BEIICCTBA.

8. OcHOBHBIE 3aKOHBI TOTJIOLIEHUS AJIeKTpoMarHuTHoro u3nydenus (byrepa-Jlam6epra-
bepa) u uznyuenus (Jlomaxuna-Illeiioe).

9. CB3b aHAJIUTUYECKOTO CUTHAJIA C KOHLEHTPAIMEH OINpeIesIieMOro COeTMHEHHUS.

10. Knaccugukamus criekTpaabHbIX TPUOOPOB.

Dopma A Crpannna 25 u3 33




MuHucTepcTBO HayKH U BhIcIIero odpasoBanus PO
o o Dopma
VIIbSIHOB CKHIt TOCyHapCTBEHHBIN YHUBEPCUTET
®-Paboyast mporpaMma o JUCHUILINHE
11. XapaKkTepUCTUKU CTIICKTPATBHBIX MPUOOPOB: AUCIIEPCHS, PA3PEIIAONIas CIOCOOHOCTD,
CBETOCHIIA.
12. [Mpuemuukn u3mydeHus: (GOTOIMYIbCHS, (OTOIIEMEHTHI, (POTOYMHOKHUTEIH, IOIIY-

IIPOBOJHUKOBBIE IIPUEMHUKH H3iydeHus. MHcTtpymeHTanpHble noMexu. Lllymer m oTHOIIEHHE
CUTHQJI-IIYM; OLICHKA MUHUMAJIBHOTO aHAJIUTUYECKOTO CUTHAJIA.

13. ATOMHO->MUCHOHHBIN MeTOJ. VICTOYHMKK aToOMH3aIuu U BO3OYKICHHS (aTOMH3ATO-
pel). IX ocHOBHBIE XapakTepucTUKU. PU3NUECKHE U XUMUYECKUE IPOIIECCH B aTOMU3ATOPaX.

14. CnekTpanbHble U (PU3NKO-XUMHYECKHE IOMEXH, CIIOCOOBI MX YCTPAHCHHUS.

15. KavecTBeHHBIN UM KOJWYECTBEHHBIN aHAIW3 METOJOM aTOMHO-3MHUCCHOHHOM CIEKTPO-
MeTpuH. MeTposIornueckre XapakTepUCTUKHY U aHAIUTUYECKUE BO3MOKHOCTH.

16. MeTto1 SMHCCHOHHON CHEKTpoMeTpuu IuiaMeHu. [loaroroBka nmpoObl K aHANIN3Y, OCO-
OEHHOCTH BBEICHUS ITPOOKI B M1ameHa. ['openku u pacnbuIMTeNu.

17. [IpyumnHEl cy4ailHBIX M CHCTEMATHYECKUX NOTPEHIHOCTEN KOJIMYECTBEHHOTO aHAIN3a
B ra3oBOM XxpoMarorpaduu.

18. [1namenHble GOTOMETPHI U CIIEKTPO(POTOMETPHI.

19. AToMHO-(ayopecueHTHbIH MeTo 1. [IpuHIun MeToa; 0COOEHHOCTH U IPUMEHEHHE.
20. ATOMHO-a0COpOLIMOHHBIN METO. ATOMHU3ATOPHI (TJIaMEHHBIE U HETUIAaMEHHBIE).

21. Wctounuku uznyyeHus: (JIamIbl ¢ TOJBIM KaToJOM, UCTOYHUKHU CIUIOIIHOTO CHEKTPA,
Ja3ephl), X XapaKTePUCTUKU.

22. Bo3MoxxHOCTH, TIperMyIIIECTBa U HEIOCTATKH aTOMHO-a0COPOIIMOHHOTO METO/a, €ro

CpaBHEHHE C ATOMHO-dMHCCHOHHBIMH METOJIaMH (TOYHOCTh, M30MPATEIBHOCTh, YYBCTBUTEIh-
HOCTb, IKCITPECCHOCTH ).

23. [IpumMepbl  MPaKTHYECKOTO TPUMEHEHHS aTOMHO-3MHUCCHOHHOTO H  aTOMHO-
a0COpOITMOHHOTO METOJIOB.

24, MonekynsapHas abcopOmuoHHas crekTpockonus (cnekrpodoTomerpust). CymnrHOCTh
Metoaa. LBer u cnekrp.

25. CBs13b XUMUYECKON CTPYKTYPBI COCTUHEHUS C aOCOPOIMOHHBIM CIIEKTPOM. CroCOOBI
MOJTyYCHHUST OKPAIIICHHBIX COSINHEHHH.

26. doToMeTpUYeCKHe aHATUTHYECKIE PEareHThl, TPeOOBaHUS K HUM.

27. OyHKIIMOHAIBHBIN aHAJIN3 TI0 KOJICOATEIBHBIM U 3JICKTPOHHBIM CIIEKTPaM.

28. [ToHsiTHE O TPOUCXOXKICHUM SJICKTPOHHBIX CIEKTPOB moriomieHus. OcoOeHHOCTH

OJICKTPOHHBIX CIICKTPOB IOIJIOIICHUA OPraHn4YCCKUX M HCOPraHUYCCKUX COCHHHeHHﬁ. HpI/IHHI/I'
IHaJIbHasgd CXEMa MOJYUYCHHUS CIICKTpa IIOIJIOIICHUA. I/IHCTPYMGHTEUILHLIC MNOrpC€mHOCTH; OIITHU-
MaJIbHBIN HHTCPBAJI U3MCPACMBIX 3HAUYEHMN ONTUUYECKOM MIIOTHOCTH.

29. N3mepeHune BBICOKUX, HU3KUX ONTUYECKHUX TUIOTHOCTEH (IuddepeHIralIbHbIA METO).
30. AHanmm3 MHOTOKOMIIOHEHTHBIX CHCTEM CIIEKTPO(OTOMETPHUYECKIM METOIOM.

31. Crnektpodoromerpus. CylIHOCTh METOA, TOCTOUHCTBA U HenocTaTtku. [lorpemHoctu
CIEKTPOPOTOMETPUIECKOTO aHAIM3a, UX IPUPOJIA, YCTPaHEHHE.

32. [Ipubopsl B cnektpodoromerpuu. [IpumeHenrne Meroaa JUisi UCCIEAOBAHUS PEaKIIUN

(xoMIIIeKCOOOpa30BaHus, MPOTOJIUTUYECKHUX, arperanuu), COMpPOBOXKIAIOUIUXCS H3MEHEHHUEM
CIIEKTPOB MOTJIOLIEHUS.

33. MonexkyisipHasi JIOMHUHECLEHTHas criekTpockonus. Knaccudukanus BUIOB JTHOMHUHEC-
LEHIIMHU MO0 HMCTOYHMKAM; MEXaHU3My U JIUTENbHOCTH cBeueHHs. Cxema SI6moHCKOro. 3akoH
Croxkca-JIommernst, mpaBuiIoO 3€pKaJIbHOM cUMMeETpuu JIeBInHa.

34. @dakTopbl, BIUAIOLUINE HA UHTEHCUBHOCTb JIIOMUHECHEHIMU. TyIIeHHnEe JIOMHHECICH-
M.

35. CnexTpanbHble U (PU3NKO-XUMUYECKHE TOMEXH.

36. KonuuecTBeHHBIN aHaIM3 JIOMHUHECHEHTHBIM METOJ0M. METpOJIOrHuecKre XapakTe-

PUCTUKH U aHATTUTUYCCKUC BO3MOKHOCTH MCTOd, CPABHCHHUEC C MCTOAOM CHCKTpO(I)OTOMCTpI/II/I.
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37. MeToabl peHTIT€HOBCKOW CIIEKTPOCKONHH. PEHTI€HOBCKHE CIIEKTPHI, UX 0COOEHHOCTH.
CriocoObI reHepaliu, MOHOXPOMAaTH3AIMK U PETUCTPAIIMH PEHTTCHOBCKOTO U3TYUICHHUS.
38. PentrenoBckue metoapl. OCHOBHBIE TIOJIOKEHUA. METpOJIOTHYECKIE XapaKTEPUCTUKH.
Ob6nacTu mpuMEHEeHusl.
39. Macc-cnekrpomerpudyeckue Metoasl. OcHOBHbIe ToyokeHUs. Wnentudukamus u
ONPEAEIICHUE OPraHWYECKUX BEUIECTB; 3JIEMEHTHBIM M M30TONHBIA aHAIN3. XpOMaTo-Macc-
CIIEKTPOMETPHSL.
40. O6mue npencrasienus o pesoHaHcHbIX (DIIP-; IMP-, MeccbayspoBckasi CIeKTpoO-

CKOIHS) U SAJEPHBIX MeTo1aX. MeTposiornueckue xapakrepuctuku. O61acTu NpUMEHEHUsI.

10. CAMOCTOSATEJBHASA PABOTA CTYAEHTOB

Coneprxanue, TpeOOBaHMsI, YCIOBUS M MOPSIOK OPraHU3AIMHA CAMOCTOSTEIIEHOW PabOTHI
oOyuarouuxcs ¢ yuetoM (Gopmbl 00yueHus: onpeaensercss B cooTBeTcTBUU ¢ «llomoxxennem o6
OpraHMu3alii CaMOCTOATEIbHON pabOThl 00Yy4YaIOIIMXCSD), YTBEP)KIEH-HBIM YUEHBIM COBETOM
Yal'V (mpotokon Ne 8/268 ot 26.03.19 1.).

®dopma 00ydyeHHUs: OYHasl.

Ne| Paspea, Te- Kpatkoe coagep:xkanue Koa- | ®opma xonTpos
Ma BO
1 | Meron [Toaroroka nmpoObl K aHanmsy, ocodenHoctd| 1 | ppiGopounas mpo-
SMHUCCHOH- | BBEJCHHS NMPOOBI B TuTamMeHa. ['openku u pac- BepKa BO BPEeMsI

HOW  cmek-| mpumTend. [lnmameHnHsie GOTOMETPHI M CIICK-

ayJIUTOPHBIX 3aHsI-
TpOMETpUH | TPOPOTOMETPHI

THI; BKJIIOUCHHE BO-

TUTAMEHU
IIPOCOB Ha YK3aMEHE
2 | ATomHoO- [IpuHuun meroaa; ocoOEHHOCTH W TpuMeHe-| 1 | BeIOOpouHas mpo-
dryopec- Hue. JlazepHO-aTOMHO-(DIyOpECIICHTHBIN aHa- BEpKa BO BpeMs
IEHTHBIN M3, ay/JIMTOPHBIX 3aHs-
METO/T THIA; BKIIFOYCHHUE BO-
MPOCOB Ha 3K3aMEHE
BOIIPOCOB Ha JK3a-
MEHe
3 | Koneba- CpaBHuTENIbHAS XapaKTEePUCTUKA HUK-| 2 |BbIOOpOYHAs IPOBEP-
TEJIbHAS CIIEKTPOCKOIIUM M CIIEKTPOCKONHUU KOMOWHa- Ka BO BpEeMsI ayIH-
CIIEKTPOCKO- | mnoHHOTO paccesHusi (KP-pcnekrpockonm). TOPHBIX 3aHSITHI;
nust Bo3smoxnoctu HK-cnektpockonuu B Kade- BKJTFOUEHHE BOIIPOCOB
CTBEHHOM, KOJMYECTBEHHOM U CTPYKTYpPHOM Ha DK3aMeHe

a”anmu3e. OCHOBHBIE TPUOOPHI, TPEUMYILIECTBA
HK-cnektpockomuu ¢ mpeoOpa3zoBaHUEM
@ypbe. OCHOBHOM 3aKOH CBETOIOIJIOIIEHUS B
HK-cnekTpockonuy, 4YyBCTBUTEIBHOCTh Me-
tona. Orpannuenus MK-cnexkrpockonuu. Mc-
nosnb3oBanue KP-pcnexkrpockonuu B Heopra-
HUYECKOM M OPraHUYECKOM aHaJIN3e.

IloaroroBka u caaya sK3aMeHa
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Cnektpo- | CeKkTp 3JIeKTpOMarHuTHOrO u3nydeHus. OCHOB-| 2 |BBIOOpOYHAs MPO-
CKOIIMYE- | HbIE TUIIbl B3aUMOJICHCTBHUS BEILLECTBA C M3IIyde- BEpKa BO BpPEMsI
ckue Me-| HueM. Knaccupukanusi CeKTpOCKOITMYEeCKUX Me- ayJTUTOPHBIX 3aHS-
TOJIbI TOOB 10 3Hepruu. Knaccudukanus cnekrpocko- TUI; BKIIFOYEHHUE BO-
aHaJIM3a. | MMYECKUX METOJOB Ha OCHOBE CIIEKTpa 3JIEKTPO- IIPOCOB Ha PK3aMEHE

MarHMTHOTO H3JIydyeHUus. SIBieHus, oOycIOBIIEH-

Hbl€ KOPIYCKYJSIPHOM M BOJHOBOM IIPUPOAOU

ceera. OO0mMe MPUHIUITBI AHATTUTUYECKON OITH-

yeckoil cnekTpockonuu. Knaccudukamus crek-

TpoB. CrnekTpsl aromMoB. CHEKTpbl MOJEKYJI; UX

0ocoOeHHOCTH. OCHOBHBIE 3aKOHBI IOTJIONIEHUS

JJIEKTPOMArHUTHOTO M3JIyUYE€HUS M U3JIyYEHUs.

Annaparypa. Knaccudukanust — cnekTpaabHbIX

npubopoB. MHcTpymeHTanpHble omexu. Lymbr

U OTHOILIEHUE CUTHAJI-IIYM; OLIEHKa MHUHUMAaJb-

HOTO aHAJTUTUYECKOIO CUTHAJIA.
ATOoMHO- | ICTOYHWKH aTOMU3AIK B BO30OYXAeHUsS (aTOMU-| 2 |BBIOOpOYHAS MPO-
SMUCHOH- | 3aTOphl). VX ocHOBHbIE XapakTtepucTuku. dusn- BEpKa BO BpeMsI
HbIII Me-| yeckue M XMMHUYECKHE MpPOLIeCChl B aTOMHU3ATo- ayTUTOPHBIX 3aHS-
TOJI. pax. CrekrpanbHble U (PU3MKO-XUMHUYECKUE I10- TUU; BKIIIOYEHHUE BO-

MexH, crocoObl X ycTpaHeHus. KauecTBeHHBIH U IIPOCOB HA DK3aMEHE

KOJIMYECTBEHHBIM  aHAIU3 METOJOM  aTOMHO-

SMHCCUOHHOM CHEKTPOMETpUHU. MeTposiornye-

CKHE XapaKTCPUCTHUKH M aHAJIUTUYECKHE BO3-

MO>KHOCTH.
ATOoMHO- |ATomu3atopbl. McTouHMKM M3IydeHus, UX Xapak-| 2 |BbIOOpOYHAs Ipo-
abcop6- |Tepuctuku. Bo3zMokHOCTH, IIpEeUMyIECTBA U He- BEpKa BO BpPEMs
LUOHHBIA |IOCTAaTKH METOJA, €ro CPAaBHEHHE C aTOMHO- ayUTOPHBIX 3aHsA-
METOI. SMHUCCUOHHBIMM MeToAaMmu. [Ipumepsl mpakruue- TUI; BKIIIOYEHHUE BO-

CKOTO IPUMEHEHHS AaTOMHO-DMHCCHOHHOTO H IIPOCOB HA DK3aMEHE

aTOMHO-a0COPOIIMOHHOTO METO/IOB.
Morneky- |Cymnocts Merona. LBer u cnekrp. CBsi3p xumu-| 2 |BBIOOpOYHAs IpO-
JsIpHAs YEeCKOM CTPYKTYpPbl COEIUHEHUs ¢ abcopOLMOH- BEPKa BO BpPEMs
abcop6- |HbIM crnekTpoM. CrocoObl MOJy4eHUsl OKpallleH- ayJUTOPHBIX 3aHs-
LMOHHAsL |HBIX cOeAUHEHHH. DPOTOMETPUUECKHUE AHATIUTHYE- TUI; BKIIFOUYEHHUE BO-
CIIEKTPO- |CKHME peareHTbl, TpeOoBaHMs K HuM. DyHKuMO- IIPOCOB Ha DK3aMEHE
CKOMMS  |HaJbHBIN aHAIU3 MO KOJeOaTeNbHBIM U JIEKTPOH-
(cTIeKTpO- |HBIM CHEKTpaM.
¢doromer- |IloHATHE O MPOUCXOKIAECHUH SIEKTPOHHBIX CIEK-
pust). TpoB moryomeHus. OCOOEHHOCTH 3JIEKTPOHHBIX

CIICKTPOB TMOTJIONICHUA OPraHUYCCKHUX W HEOopra-
HUYECKUX COCOUHEHMH. I/IHCTPYMCHTS.J'IBHBIC no-
TpCIIHOCTH; ONTUMAaJbHBIN HUHTCPBAJI HU3MCPAC-
MBIX 3HaYEHUH ONTUYECKON MIOTHOCTH.
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8 [Moneky- |Knaccudukanus BUIOB TIOMUHECIICHIIUH 10 UC- 2  |BbIOOpOYHAs MPO-
JsIpHAs TOYHUKAM; MEXAaHU3MY U JJINTEIBHOCTH CBEYE- BEpKa BO BpeMs ay/u-
nromuHec- [HuA. Cxema S6monckoro. 3akon Crokca- TOPHBIX 3aHATHI;
LeHTHas |JIoMMerns, mpaBuio 3epKaJlbHOW CUMMETPUH BKJIFOYEHHE BOIIPOCOB
cnektpo- |JIeBmmHa. @akTOpPBI, BIUSIONINEHA HHTCHCHB- Ha DK3aMEHE
CKOIMs.  |HOCTb JIOMMHECLEHIMU. TyIIeHNe JIFIOMUHECLIEH-

uu. CrekTpaibHble U (PU3HKO-XUMHUYECKUE T10-
Mexu. KonndecTBeHHbIN aHaIu3 JJIOMUHECIICHT-
HBIM METOJI0M. MEeTpOJIOTHYECKHE XapaAKTEPUCTH -
KM M aHa JINTUYECKHE BO3MOKHOCTH METO/1A,
CpPaBHEHME C METOJIOM CIIEKTPO(POTOMETPUH.

9 |Metonel |PeHTreHOBCKHE CHIEKTpPHI, HX 0cobeHHoCcTH. CIIo- 2  |BBIOOpOYHAS ITPO-
peHTre-  [coObl reHepaluu, MOHOXPOMATHU3ALUU U PETH- BEpKa BO BpeMsl ay/IH-
HOBCKOM |CTpalMM pEHTI€HOBCKOTO U3TydyeHus. PEHTreHoB- TOPHBIX 3aHATHUI;
CHEKTpO- |ckue MeTobl. OCHOBHBIE MTONOKEHU. MeTpoJio- BKJIFOYEHHE BOIIPOCOB
CKONIMHU. |THUYeckue xapakrepuctuku. Obmactu npumeHe- Ha DK3aMEHe

HUSL

10 |Macc- OcHoBHble nIoN0KeHus. Mnentudukanus u omnpe- 2  |BbIOOpOYHAS TIPO-
CHEKTPO- |JI€JI€HUE OPraHUYECKNX BEUIECTB; JIEMEHTHBIN U BEpKa BO BpeMsl ay/IH-
METpUYe- |M30TOIHBIA aHAIN3. XPOMaTO-Macc- TOPHBIX 3aHATUH;
ckue Me- |crekrpomerpusi. OOuye npeacTaBiIeHus 0 pe3o- BKJIFOYEHHE BOIIPOCOB
TOJIBI. HaHcHbBIX (OI1P-, IMP-, MeccbayspoBckasi criek- Ha DK3aMEHE

TPOCKOIUS) U AJIEPHBIX MeTo1aX. MeTpooruue-
ckue xapaktepuctuku. O0nacTu NpUMEHEHUS.
UTOI'O 18

11. YYEBHO-METOJUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

a) OcHoBHas JiuTEpaTYpa
1. I'pxxeropxeBckuii K.B. OcHOBBI MONEKyISIpHON crIeKTpOCKOnwH. CIEKTPBI ONTHYECKOTO MOTIOMIEHHUS
U JIOMMHECUEHIMH, IPUMEHEHHE B HM3YYEHHM IIOJHMOKCOMETAJUIATHBIX HAHOKJIACTEPOB [DIEKTPOHHBIN
pecypc] : yuebnoe mocobue / K.B. I'pxeropxkeBckuii, A.A. OcTpoymko. — DIEKTPOH. TEKCTOBBIE TaH-
Hble. — ExarepunOypr: Ypansckuii ¢penepansubii yausepcurer, ObC ACB, 2015. — 212 ¢. — 978-5-
7996-1652-6. — Pexxum moctyma: http://www.iprbookshop.ru/66564.html
2. OU3MKO-XMMIYECKHEe METOIbI aHan3a : yaeOHoe mocobue st By3os / B. H. Kazun [u ap.] ; mox pe-
nakiueit E. M. Ilmcca. — Mocksa : M3garensctBo HOpaiit, 2021. — 201 c. — (Bricmee obpa3zoBanue).
— ISBN 978-5-534-14964-7. — Tekcr : anextponHsIii // Obpa3oBarenpHas miatdopma KOpaiit [caitT].
— URL: https://urait.ru/bcode/485733

JonoaHuTeIbHAst
1. Crpynun B.U. AtomHas cnekTpockonus [DIeKTpoHHBIH pecype] : yueOHO-MeTonuueckoe nocodue /
B.M. Crpynun, H.H. Crpynuna, b.T. balicoBa. — OnekTpoH. TekcToBbele naHHble. — Omck: OMCKui

rocymapcrBeHHbiii yauBepcuter uM. @M. JlocroeBckoro, 2013. — 104 ¢. — 978-5-7779-1653-2. —
Pexxum nocryna: http://www.iprbookshop.ru/24869.html

2. YnunawnH, A. . ATOMHas ¥ MOJNeKyJsipHas criekTpockonus : yaeobnuk / A. . Ynunana. — Hoocu-
oupck : HoBocubupckwmii rocynapcTBeHHbiit yauBepcurer, 2019. — 884 ¢. — ISBN 978-5-4437-0927-7.
— Texkcr : anekrpoHHbiil // DnexrponHo-oubnuoreunas cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/93805.html

Y4eOHO-MeTOAMYECKAs TUTEPATypa
1. Tepexuna H. B. [Ipodeccuonanshpiii d1ekTuB. OCHOBbI aTOMHOM M MOJICKYJISIPHOM CIIEKTPOCKOIUH
METOANYECKUE YKa3aHUs Ul CAMOCTOSITEIbHOM paboThl OakaaaBpoB HampasieHus noarotosku 04.03.01
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«Xumus» / H. B. Tepexuna; Y'Y, Dkon. dak. - YiesHosck : Y'Y, 2022. - 3ari. ¢ 3kpana; Heorry6-
JHMKOBAaHHBIN pecypc. - OnekTpoH. TekctoBble naH. (1 c¢aitm : 795 KB). - Tekcr @ 3JeKTpOH-
Hb1i. http://lib.ulsu.ru/MegaPro/Download/MObject/6781

0) nporpaMmMHoe o0ecrneyeHmne

1. Microsoft Office
2. OC Windows Professional
3. Anturuiaruatr BY3

B) Ilpodeccuonaiibubie 6a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI
1. D1eKTPOHHO-OMOIHOTEYHbIE CUCTEMBI:
I{udporoit obpazoBarenbHbIil pecypc IPRSmMart : snekTpoHHO-0MOIHOTEUHAs cUcTeMa & calT /
OOO Kowmmanust «Aii ITu Ap Menua». - Caparos, [2023]. — URL: http://www.iprbookshop.ru. — Pexum
JIOCTYTA: JUIsl 3apETUCTPUP. MOJb30BATENEH. - TEKCT :3IE€KTPOHHBIM.

O6pasosatenbHas miatdopma FOPAUT : 0GpasoBaTeabHbIil pecype, IeKTPOHHAs OHOIHOTEKa :
caiitr / OO0 DiextporHoe m3matensctBo «IOPAWT». — Mocksa, [2023]. - URL: https://urait.ru. — Pexum
JIOCTYTA: JUIsl 3apETUCTPUP. TTOJIb30BaTENEH. - TEKCT : 3JEKTPOHHBIM.

baza mannbix «2OnekrponHas oubnuoreka Texanueckoro BY3a (ObC «KoHCynbTaHT cTyAeHTa»)

AIIEKTPOHHO-OnOMMoTeynas cuctema : caiir / OOO «Ilonurexpecype». — Mocksa, [2023]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Peskum moctyma: ajsi 3aperucTpup. mosb3oBaTencit. — Teker :
3IEKTPOHHBIMN.

OBC Jlanw : snmektpoHHO-OMOMMoTeuHas cucrema : cadt / OOO OBC «Jlanb». — CaHKT-
IetepoOypr, [2023]. — URL: https://e.lanbook.com. — Peskum mocTyma: mjast 3aperucTpup. MOJb30BaTEICH. —
TeKCT : AIEeKTPOHHBIN.
DBC Znanium.com : 31eKTpoHHO-OnMOmHoTeuHas cucrema . caiir / OOO
«3uanuym». - Mocksa, [2023]. - URL: http://znanium.com . — Pexum pocryma : Ui 3aperdcTpHp.
MoJb30BaTeNel. - TeKCT : 3JIEKTPOHHBIN.
2. KoncyabrantILimioc [DnekTpoHHBIH pecypc]: cpaBouHas mpaBoBas cucrema. / OO0
«Kouncynprant [ntoc» - DaekTpoH. naH. - Mocksa : KoncysprantlImtoc, [2023].
3. ba3bl TaHHBIX MePHOANYECKUX H3TAHUIA:
eLIBRARY.RU: nayunast snexkrponHas Oubiuoteka : caiit /| OOO «Hayunass DiekTpoHHas
bubnuorekan. — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexum pgoctyma @ i aBTOPH3.
[10JIb30BaTeNeh. — TeKCT : JJIIEKTPOHHBIN
DnexTponHas 6ubnnoreka «M3narensckoro noma «I'pedbennnkoBy» (Grebinnikon) : anekTpoHHas
oubmmoreka [/ OOO W  «'pebennukoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pesxum nmoctyna : sl aBTOpHU3. MOJIB30BATEIICH.
— TeKcT : DIeKTPOHHBIN.
4.  depepajbHasi rocyaapcTBeHHasi nHGopMaunoHHas cucremMa « HanmoHnaabHas 3J1eKTPOHHASA
OouéamoTexa» : deKTpoHHas oubnuoteka : caiit / ®I'BY PI'b. — Mockaa, [2023].

— URL: https://H36.pp. — Pexxum poctyna : Ui mojb3oBarened HayyHoW OubOmmorexku. — Tekcr
JJIEKTPOHHBIH.
5. Poccuiickoe o0pazopanme : penepanbublii nopran / yupemurenp GIAY «DULITO».
— URL: http://www.edu.ru. — Tekct : 3IeKTpOHHBIH.
6. DJieKTpOHHasi OudamoTeunasi cucrema Yal'V | Mmoayns «OnektpoHHas 6ubianoreka» ABUC

Mera-ITPO / OOO «Jlara Dkcmpece». — URL: http://lib.ulsu.ru/MegaPro/\Web. — Pexum nmocryma : s
MoJIb30BaTeNe HayqHOH ONOIUOTEeKU. —TeKCT : AIEKTPOHHBIH.
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Hauanpauk Ynpasinenus HHPOPMAITHOHHBIX W
TEXHOJIOTUH U T€JIEKOMMYHUKAIUI [LII. Bypnun 15.05. 2023

12. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE JUCHUIIJINHbBI

VYueOnas aynutopus Ne 103 nns mpoBeneHus 1abopaTopHbIX 3aHATUH. [loMemnieHne ykom-
IJIEKTOBAHO KOMILIEKTOM y4eHMuYecKod mebenu Ha 16 mocanouHbIX MecT. TeXHH4Yeckue cpen-
CTBA: JIOCKa ayJUTOpHasi, BBITSKHBIE IIKadbl, Jab0opaTopHblie cToNbl. Paboyee mecto /i npeno-
nasatens. JlabopatopHoe o0OpynoBaHME: TEXHUYECKUE, TOPCUOHHBIE M aHAJTUTUYECKUE BECHI,
TEPMOCTAThl, CYIIUJIbHBIE IIKa(bl, KAIOPUMETpPbI, HeHTpUdyru, repmomerpsl, pH-meTpbl, mar-
HUTHBIE MEIIAJIKU, Ha0Opbl apeoOMETPOB, BOJSHBIE OaHU, pedpakTOMETp, MOJIPUMETP, HAOOP
AJIEKTPOJIOB JUIsl MOTEHIIMOMETPUYECKOTO TUTPOBAHUSI, HA0OPHI XUMHUYECKOM MOCY/bl U XUMHUYE-
CKHUX PEaKTHUBOB, KOMIUIEKT Tabmuil. [Tnomans 44,03 kB. M

[Mpubopuas 6aza XAJI HUTU: Xpomaro-mace-cniekrpomerp "Xpomarsk-Kpucramn 5000" ¢
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MC]] -Ananuzarop xuakoctu (pH-merp/monomep mnadopatophsii) «Okcrepr-001-3» (0,1)» -
Anammzatop xuakoctu (pH-merp/monomep BIIK-Tepmookcumerp nabopaTopHslil) «IKcmept-
001-4» (0,1)» - Ananuzartop xuakoct (KoHaykTomerp) «Ikcnept -002-2-6-u» - Criekrpomerp
SMUCCHOHHBIN ¢ MHIYKTUBHOCBs3aHHOW rwia3moit ICAP-6500 Duo. - IlmamenHbId (GoTOMETp
@IIA — 2 — 01. - CunekrpodoTtomerp Unico 2100. PerrrenoBckuii ananuzatop bPA-17-02 - An-
napaT peHTreHOBCKH isi crekTpanbHoro aHamm3a «Crnekrpockan MAKC-GV». - Xpomaro-
rpad «Xpomarek- Kpucramn 500, ucrionnenne 2» - IlopratuBHeii xpomatorpad «dI'X — 1»
Herextop ®U/. - [opraruBueiii xpomatorpad «PI'X — 1-2» (DU-Apron» - 'azoananmza-
TopMRU Optima 7» - Ananutuueckue Becbl Acculab Atilon ATL-220d4-1 - JlabopatopHbie Be-
cet Acculab VIC-510. JTabopatopHras nocyzaa. [Tnomans 70,81 kB.M

VYyeOHast ayIuTOpHS ISl CAaMOCTOSITENIbHON paboThl cTyieHToB 230 ¢ noctynom k ObC. mist
caMoCTOSTENIbHOM paboThl cTyneHToB, Wi-Fi ¢ goctynom k QUOC, OBC. KomnbroTepHslii Ki1ace
YKOMITJIEKTOBAHHBIN CIIEIMATU3UPOBAHHON MeOenbio Ha 32 TOCAJI0YHBIX MECT U TEXHUYECKUMHU
cpenctBamMu o0yueHusi (16 mepcoHaNbHBIX KOMITBIOTEPOB) C JOCTYNOM K cetu «MHTepHeT»,
OUOC, OBC. ITnomane 93,51 xB.M.

UwuranpHelil 3a1 HaydyHOU OuOIHoTeku (aynutopus 237) ¢ 30HOU A CaMOCTOATEIbHOMN pa-
6otel, Wi-Fi ¢ noctynmom xk DUOC, DBC. Ayautopusi yKOMIUIEKTOBaHA CHEUAIN3UPOBAHHON
Mebenpio Ha 80 MocagoYHBIX MECT M OCHAIIeHAa KOMITBIOTEPHON TEXHHKOW C JOCTYIIOM K CETH
«UuTepHeTY, DUOC, DBC, 3kpanom u mpoekropom. [Lomaas 220,39 kB.Mm.

13. CIIEHUAJIBHBIE YCJIOBUA IS OBYYAIOIIUXCSA C OT'PAHUYEHHDI-
MU BO3MOXHOCTAMMU 310POBbSA

O6yuatomuecs ¢ OB3 u uHBaMUABI MPOXOIAT MPAKTUKY COBMECTHO C APYTMMH 00ydaro-
muMucs (B yaeOHOM TPyIIe) WM HHIUBUIYATBHO (1T JIMYHOMY 3asBJICHUIO 00YYarOIIeTocs).

Onpenenenre MeCT NMPOXOXKICHUS TMPAKTUKU s oOydaromuxcsi ¢ OB3 u wHBanmmos
OCYILIECTBIISIETCS] C YUETOM COCTOSIHUS 3/I0pPOBbS M TPEOOBAHUN K MX JOCTYIHOCTH JUIsl TaHHOM
kareropun oOyvaromuxcsi. [lpu ompenenenun mect U yciaoBuil (¢ y4€TOM HO30JIOTHYECKOM
TPYIIBI U TPYIIb WHBATUIHOCTH O0YYarOMIerocs) MpoXoXKaeHus: yueOHOM U MPOU3BOJICTBEH -
HOM NPAaKTHUK Ui JAHHOW KaTEeropuH JIMIl YUYUTHIBAIOTCS MHAWBUIYyalIbHbIE 0COOEHHOCTH 00Y-
YaloIIMXCs, a TAKKE PEKOMEHIAIUN MEMKO-COLUAIbHON SKCIIEPTU3bl, OTPAKEHHBIE B UHIUBU-
NyajibHOM mporpamMme peadHInTaluu, OTHOCUTENIFHO PEKOMEHIOBAHHBIX YCIOBUN U BUJIOB TPY-
na.

[Ipu onpenenenun MecTa npakTUku A oOydaromuxcs ¢ OB3 u unBanuaoB oco6oe BHU-
MaHue yzenseTcs 0e30MacHOCTH TpyAa U OcHalleHuto (o0opynoBaHuio) pabodero mecra. Pabo-
Yyye MecTa Ha MPaKTHUKY IMPEIOCTaBISIOTCS MPOQHUIBbHON OpraHu3alnueil B COOTBETCTBUU CO
CIIEYIOIUMU TPeOOBaHUSIMHU:

—  paa o0yyawmuxess ¢ OB3 u MHBaIMI0B 1O 3peHHMI0 - CIA00BHASIIIUX: OCHALICHUE
CHENHalbHOTO pabdoyero mMecta OOIMIMM M MECTHBIM OCBEIICHHEM, OOecleyuBaronum oOecrpe-
MATCTBEHHOE HAXOXJICHUE YKa3aHHBIM JIMIIOM CBOET0 pabodero MecTa W BHIOJHEHUE WHIUBU-
NyajdbHOTO 3a/IaHusl; HAIMYUE BUCOYBEITUIUTENEH, JIYII;

—  paa odyyawmuxesi ¢ OB3 u MHBaJINA0B 1O 3pEHHI0 - CJeNbIX: OCHAIICHHE CIELU-
aIBHOTO pabouero mMecta TU(MIOTEXHUUYECKUMU OPUEHTHPAMU U YCTPOHCTBAMHU, C BO3MOXKHO-
CTBIO UCIOJB30BaHUsI KPYIMHOTO penbeHO-KOHTpAcTHOTO ImpudTa u mpudta bpaiins, akycTu-
YEeCKUMHU HAaBUTAIMOHHBIMH CPEICTBAMU, 00ECTICUMBAIOIINME OECTIPENSTCTBEHHOE HAXOXKICHHE
yKa3aHHBIM JIUIIOM CBOETr0 pabouero MecTa U BHITIOJHEHHE UHIUBUIYAIBHOTO 33 JaHuS;

— aida odyvaromuxcs ¢ OB3 u MHBaJINAOB O CJOYXY - CJA00CABIIIAIMX: OCHAILEHUE
(obopymoBaHUE) CHEUANIBHOTO pabOYero MecTa 3ByKOYCHIUBAIOIIEH ammapaTypoid, TenedoHa-
MU JJis1 C1a00CIBIIIAIINX;
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— A odyyaromuxcs ¢ OB3 u MHBaINAOB 10 CJYXY - TJIYXHX: OCHALIEHUE CIIELNAIbHO-
ro pabo4ero MecTa BU3yaJbHBIMH HHAUKATOPAMH, TPEOOPA3YIONIMMHU 3BYKOBBIE CUTHAJIBI B CBE-
TOBBIC, PEUEBBIC CHTHAIBI B TEKCTOBYIO OCTYIIYIO CTPOKY, JJIsl OCCIPEISITCTBEHHOTO HaXO0XK1e-
HUS yKa3aHHBIM JIUIIOM CBOETO pad0UYero MeCTa U BBIITOJTHCHUS WHANBHIyaTbHOTO 3aJaHHSI;

— miasa o0yvarmuxceas ¢ OB3 m uHBanuaoB ¢ HapymieHuMeM (YHKIUHA OIOPHO-
ABUTaTeJIbHOI0 ammapara: o0opyaoBaHuE, 00ECIECUMBAIONIEE PEATH3ANIO SPTOHOMHUYECKIX
MPUHIMIOB (MaKCUMaJIbHO YAOOHOE Ul MHBAIM/IA PACIOJIOKEHUE DIIEMEHTOB, COCTABIISIOLIUX
pabouee MecTo); MEXaHU3MBI U YCTPOICTBA, TIO3BOJISIIOIINE U3MEHSTh BBICOTY U HAaKJIOH pabo-
4yell MOBEPXHOCTH, MOJIOKEHUE CUJEHbSI pabOyero CTyna Mo BbICOTE U HAKJIOHY, YToJ HakJIOHa
CIMHKM pabouero cTyja; OCHaleHHE CHEeIUAIbHBIM CHIEHbEM, 00ecreunBarolMM KOMIIeHCca-
U0 YCHJIUS TIPY BCTABAHHH, CIICIIUATBHBIMU MTPUCIIOCOOTICHHUSIMHY JIJISI YIIPABJICHUS U 00CTYXKH -
BaHUS ATOTO 000PYIOBAHMUS.

YciioBHSI OPTaHU3AIMHA | TIPOXOXKICHUS MTPAKTUKH, MTOJATOTOBKHA OTYETHBIX MAaTEPHAJIOB, TIPO-
BEJICHUS TEKYIIETO KOHTPOJIS M IMPOMEKYTOYHON aTTECTAIlMU IO MPAKTUKE 00ECIICUYNBAIOTCS B
COOTBETCTBHUU CO CJIEIYIOIUMU TPeOOBAHUSIMU:

— OObeM, Temrr, (GOPMBI BBIITOJIHCHUS WHIUBUAYAIBHOTO 3aJIaHUS HA TEPHOJ] MPAKTUKH
YCTaHABIWBAIOTCS WHIWBUIYAIBHO IS KKJIOTO OOyYaromierocsi ykazaHHbIX KaTeropuid. B 3a-
BHCHMOCTH OT HO30JIOTHH MAaKCHMAJIHO CHIDKAIOTCS MMPOTUBOTIOKA3aHHBIC (3pUTEIBHBIE, 3BYKO-
BBI€, MBIIIICYHBIC U JIP.) HAPY3KH.

—  YueOHble U yueOHO-METOMUECKUE MaTepHallbl IO MPAKTUKE MPEACTABIIAIOTCS B pa3iny-
HBIX opMax Tak, 4ToObl oOyyatomuecs ¢ OB3 u MHBaIMIBI ¢ HAPYHICHUSIMH CllyXa MOJydalu
nH(pOPMALIMIO BU3YalbHO (JOKYMEHTAlLlMs IO MPAKTUKE MEYaTaeTcsl YBEIUUYECHHBIM IIPUPTOM;
MIPEIOCTABIISIIOTCS BUAEOMATepUaibl U HarJIAHbIE MaTepuasbl MO COACPKAHUIO MPAKTUKU), C
HapyIICHUSIMHU 3PEHUs — ayIuaibHO (Hampumep, ¢ UCMOJIb30BaHHUEM IMPOrPaMM-CHHTE3aTOPOB
pedM) WM ¢ TOMOIIBI0 TH(HIOUH(POPMAITMOHHBIX YCTPONCTB.

— @opma NpoBeACHUS TEKYLIEro KOHTPOJISI yCIIEBAEMOCTH M MPOMEXYTOUHOMN aTTecTaliu
g obyvaromuxcsi ¢ OB3 v MHBaJIMJOB YCTaHABIMBAETCSA C YU€TOM HHAMBHIYaTbHBIX TICHXO-
¢buznueckux ocod0eHHOCTEH (YCTHO, MMCbMEHHO, MPU TOMOIIH KOMITbIOTEpa, B (hopMe TECTUPO-
BaHUA U T.11.). [Ipu HE0OX0oaMMOCTH 00yUaroeMycsi PeOCTABISAETCS TOTIOTHUTEIFHOE BPEMs
JUIS IOATOTOBKH OTBETA U (MJIM) 3alIUTHI OTYETA.
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a) CnucoK peKoMeHyeMoil JTuTepaTypsbl
a) OcHoBHAasA JquTEpaTypa

1. I'pxeropxeBckuii  K.B. OcHOBBl MonexkysnsapHOM crnekTpockonuu. CreKTpsl
ONITUYECKOTO MOTJIOUIEHUSI U JIIOMUHECICHIIHH, MIPUMEHEHNE B U3Y4YeHHUH
MOJIMOKCOMETAJUTATHBIX HAHOKJIACTEPOB [DJNEKTPOHHBIA pecypc| : yuebnoe mocobue / K.B.
I'pxeropxeBckuii, A.A. OcTpoymko. — DJIEKTPOH. TEKCTOBbIC JaH-HbIe. — EkatepunHOypr:

Ypansckuii penepanvubiii yausepcuret, 96C ACB, 2015. — 212 c. — 978-5-7996-1652-6. —
Pexxum noctyna: http://www.iprbookshop.ru/66564.htmi

2. DuU3NKO-XUMHYECKHE METO/IbI aHAIN3a : ydeOHoe mocooue i By3oB / B. H. Kazun
[u np.] ; mon penakuueit E. M. ITnucca. — Mocksa : U3parensctBo FOpaiit, 2021. — 201 ¢. —
(Beicuiee oOpazoBanue).

— ISBN 978-5-534-14964-7. — Texkcr : anekTpoHHbIii // OOpazoBatenbHas miargopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/485733

JlomostHuTEIBHAS

1. Crpynun B.M. ATomHas crnekTpockomusi [DJIEKTpOHHBIN pecypc] : ydeOHO-
METOAMYECKOEe TIocoOue /

B.M. Crpynun, H.H. Crpynuna , b.T. balicoBa. — DJeKTpOH. TEKCTOBbIEC JaHHbIEC. —
Owmck: OmMckuii TocynapcTBeHHbli yauBepcureT uMm. ©.M. Jlocroesckoro, 2013. — 104 ¢. —

978-5-7779-1653-2. — Pexum pocrymna: http://www.iprbookshop.ru/24869.html

2 YnunnuH, A. V. AToOMHAas 1 MOJIEKyJIsipHas ClieKTpocKonus : yueOnuk / A. V. UnunaMH.
— HoBocubupck : HoBocubupckuii rocynapctBennbiii yuusepeuteT, 2019. — 884 ¢. — ISBN
978-5-4437-0927-7.

— TekcT : aeKTpoHHbIH // DneKkTpoHHO-0nbnnoreynas cucrema IPR BOOKS : [caiit]. —

URL: https://www.iprbookshop.ru/93805.html

Y4eOHo-MeTOoAMYECKAas] JINTEpaTypa

1 Tepexuna H. B. Ilpodeccuonanbublii 3nexTrB. OCHOBBI aTOMHONW W MOJEKYJISPHON
CHEKTPOCKOMUU : METOAMYECKUE YKa3aHUs IJIs CaMOCTOATEIbHOW paboThl OakalaBpOB
HanpasieHus: nmoarotoBku 04.03.01 Xumus . - 2022. - 39 c. - HeomyOimkoBaHHBIN pecype. -
URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13797. - Pesxxum moctyma: ObC Val'V. -

TekeT : 2IMeKTPOHHBIN.

CornacoBaHo:
Crnemmanuct Beaynmid Hb Ynl'Y / CraponsHukosa [I.P. | 29.08.2024

JIOIKHOCTB COTPYIHUKA HAYYHOH OMOIHMOTEKH [)5(0] MOJIHACH nara



http://www.iprbookshop.ru/66564.html
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B) IIpodeccuonanbHbie 6a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DJ1eKTPOHHO-0HOIHOTEYHbIE CUCTEMbI:

1.1. Hudposoii obpasoBarenbHbii pecypc IPRsmart : snextponHO-OnMOMIMOTEUYHAS
cucTema : cait /

OO0 Kowmnanus «Au Ilm Ap Meaua». - Capatos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexwm

JIOCTyNa: JUIsl 3apETUCTPUP. MTOIb30BaTENEH. - TEKCT : JIIEKTPOHHBIM.

1.2. O6pazoBatenshas wiarhopma FOPAMT : oGpazoBaTenbHblil pecype, MeKTPOHHAS
oubnuoreka :

caiit / OO0 Drnekrponnoe m3marenbctBo IOPAMT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pexwum

JOCTyMa: JIJIsl 3apPETUCTPUP. MOJIb3oBarTeneil. - TeKCT : 3JeKTPOHHBIH.

1.3. ba3a pgaHHbIXx «OnekTpoHHas Oubmmoreka TtexHuueckoro BVY3a (OBC
«KoHCynbTaHT CTYAEHTaY) :

IIEKTPOHHO-O0MOIMoTeuHas cuctema : caidit / OO0 IMomutexpecypc. — Mocksa, [2024].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum mocryma: s
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.4. KoHcynbpTaHT Bpaua. DIEKTPOHHAA MeIULIMHCKas OuOInoTeKa : 6a3a JaHHbBIX : CAalT
/ OO0 Beicmas nkoja OpraHu3aliy ¥ yIpaBJIeHHS 3paBoOXpaHeHneM -KoMITIeKCHBIH
MEIUIUHCKUI KoHcanThHr. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. —
Pexxum noctyna: s 3apeructpup. moiab3oBaTtenei. — TEeKCT : 3JIEKTPOHHBIM.

1.5. bospias MeTMIIMHCKAsE OMOJIMOTEKA © AJICKTPOHHO-OMOIMOTEYHAs CUCTEMA : CAMT /
OO0O bykan. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum
JOCTyMa: JIJIsl 3apETUCTPUP. Mosib3oBareneil. — TeKCT : 3IeKTPOHHBIN.

1.6. OBC Jlans : anmekTpoHHO-O0uOMoTeuHas cucrema : caiit / OO0 DBC Jlanb. — CaHKT-
[MerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxwum nocTyma: ist 3aperucTpup.
IIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. 3BC Znanium.com : 31eKTpoHHO-01OIMoTeYHast cucteMma : caiit / OO0 3HaHHyM.
- Mocksa, [2024]. - URL: http://znanium.com . — Pexwum goctyna : Juist 3aperucTpup.
noJib3oBarese. - TeKcT : ANeKTPOHHBIN.

2. KoncyasrantIliawc [ DnekTpoHHBIHM pecypc|: cipaBodyHas nmpaBoBas cuctema. /000
«Koncynbsrant ITmocy - Dnektpon. naH. - Mocksa : Koncynerantlnroc, [2024].

3. eLIBRARY.RU: Hnayunas snekrtponHHas OuOmmoteka : caiit / OOO «Hayunas
Onektponnas bubnmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum
JIOCTyNA : JUIsl aBTOPHU3. MOJIb30BATENIeH. — TEKCT : 3JIEKTPOHHBIN

4. @enepanbHas rocyaapcrpeHnasi nHpopmanuonHas cucrema «HanuonaabHas
JJIEKTPOHHAsE OMOJMOTEeKa» : dJeKTpoHHas OuOnmoreka : caiitr / ®I'BY PI'b. —
Mocksa, [2024]. — URL: https://36.pd. — Pexxum noctymna : ans mosb3oBaTeneit
Hay4yHOU OMOMmoTeku. — TeKCT : ANeKTPOHHBIN.

5. Poccuiickoe od6pa3oBanme : dpenepanbHblil moptain / yupeautens PI'AY « ODULTO».
— URL: http://www.edu.ru. — TekcT : 3JeKTPOHHBIA.

6. JaextponHas OumOumoreynass cucrema Yal'V : Moayns «OnekTpoHHas
o6ubmuoreka» ABUC Mera-IIPO / OOO «Jara DOxcopece». — URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexum poctyma : s MoJib30BaTeledl Hay4HOM
6ubmmnorexku. — TeKCT : ANEKTPOHHBII.
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