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1. EJIM 1 3AJIAYU OCBOEHUA JUCHUTIJIMHBI

1.1. Henab ocBoenus aucuumauHbl «IlpakTukym no ¢gpusnyeckne u GU3NKO-XUMHYECKHE
METOAblI HCCIICAOBAHUA B XHMHUH)» [JaTb TCOPECTHUYCCKUC OCHOBBI H IMPAKTHUYCCKUC HABBIKU
UCTIOJIb30BaHUs HanboJiee BaXHBIX (PU3MUECKUX M (PU3UKO-XMMHUYECKHX METOJIOB aHajHM3a, BCKPBITH
o0jacTu OPUMEHCHUA, TOCTOMHCTBA U HEAOCTATKN METOJ0B.

1.2. 3agaun ocBOeHUS] IMCHHUILIMHBI 3HAKOMCTBO CTYACHTOB C KIIIOUEBBIMU MOHATHUSMHU B
¢u3nueckux U (QU3NKO-XUMHUECKUX METO/axX HCCIeIOBaHMM, Kiaccu(uKanuell n XapakTepuCTHKON
COBPEMEHHBIX METOJIOB aHAJIM3a CTPYKTYPhl U CBOMCTB aHAJIM3UPYEMbIX OOBEKTOB, TEOPETHUECKUMHU
OCHOBAaMH U NMPAKTHUYECKUMH HaBbIKaMH paboThl Ha anmaparype, ananusz TY u 'OCTos.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

2.1. YueOnasa aucunmimHa «IIpakTukym no ¢pusndeckne u pU3MKO-XUMHYECKHE METOABI
HCCJIeIOBAHUS B XMMUM» OTHOCHUTCS K 00s13aTEILHOM YacTH U OCBAaWBAETCS B S ceMecTpe.

Hucuunnuna BcTpauBaercss B cTpykTypy OIIOIl kak ¢ TOYKM 3peHHs MPEEeMCTBEHHOCTHU
COJIEpXKaHUs, TaK M C TOYKH 3PECHHS HEMPEPHIBHOCTH Tporecca (GopMUpOBaHUS KOMIIETEHITUN
BBIITYCKHUKA.

Jnst m3ydeHWs JaHHOW Y4YeOHOW MUCIMIUIMHBI HEOOXOJWMBI 3HAHUWS, YMEHUsS, HaBBIKH,
dbopMupyeMble TMPEAIISCTBYIONIMMU  JUCHUIUIMHAMU: yYeOHBIH KypC JIOTMYECKH CBSI3aH C
TEOPETUYECKUMHU  OCHOBAMHM  HEOPraHMYECKOM, AaHAJUTUYECKOH, OpraHM4YecKO XUMHU H©
MPEAIIECTBYET U3YUYECHUIO JAHHBIX pa3aesioB XuMuu. CiaeaoBaTeslbHO, «BXOJHBIC» 3HAHUS U YMEHHUS
oOydJaromerocss CBS3aHBI CO 3HAHHUEM TEOPETHYECKUX OCHOB BBIINICOOO3HAUYCHHBIX yYEOHBIX
XUMHYECKUX JUCIUIUIMH U DJIEMEHTAPHBIX 3HAHUN U HABBIKOB PabOTHI B XUMHUYECKOM Ta00paTOpHH.

2.2. lng u3y4yeHHMsl JaHHOH JMCUHUILVIMHBI He00XOAMMBI CJIeAYIolIHe 3HAHUS YMEHHUs U

HABBIKH, (pOpMHUPYyeMble MPeIIIeCTBYIOIHMHU Y4eOHBIMH AUCHUIIHHAMU

— HeOpraHuyeckas XHMHs (TEOpPETUYECKHE OCHOBBI HEOPTaHMYECKOM XHUMHH, CIOCOObI CHHTE3a
HEOPraHUYECKUX BEIIECTB, OMKCAHHE MX CBOWCTB Ha OCHOBE 3aKOHOMEPHOCTEH, BBITCKAIOIINX U3
NEPUOIUIECKOr0 3aKOHA M MEPUOANIECKON CUCTEMBI 3JIEMEHTOB);

- aHaJgUTHYecKas XuMus (pojib aHATUTHYECKONW XHUMHHM B CHCTEME HayK, MOHSTHE XUMHUYECKOIO
aHaJM3a, METPOJIOTUYECKHE OCHOBHI aHAIN3a, MPUMEHEHHWE OCHOBHBIX METOJIOB XHUMHYECKOTO
aHaJIN3a);

- OpraHMveckas XuMHs (TEOpEeTHYECKHE OCHOBBI OpPTaHMYECKOW XUMHH, COCTaB, CTPOCHUE U
CBOWCTBA OPraHMYECKHX COCJAWHEHHMH, OCHOBBI OPraHMYECKOrO CHHTE3a M (PU3MKO-XUMHUYECKUX
METO/IOB aHaJIN3a OPTaHMYECKUX COCIHMHCHUI);

3HaHUS: OCHOBHBIX TEOPETUYECKUX TIIOJIOKEHUH M MNPUHIMIOB, JIEXKAIIMX B OCHOBE
bu3nYecKuX U PU3NKO-XUMUYECKUX METOJIOB HCCIIEOBAaHUH.
Ymenus: UHTEPIPETHUPOBATH HKCIIEPUMEHTAIIbHBIE pe3yabTaThI. Hcnonb30BaTh

OKCTIEPUMEHTAIBHBIC METOBI XUMHH JUTS U3yUSHHS U KOJTUIECTBEHHON XapaKTEPUCTHKHU CUCTEM.

HaBpiku: TeXHMKH O€30MaCHOCTH NPH BBHINOJHEHUHM pabOT B JabOpaTOpPHM, PETUCTpAMU U
00pabOTKN PE3yIbTaTOB HKCIEPUMEHTOB, METOJJAMH OTOOpa MaTepuaia JJisi TEOPETHUECKUX 3aHATHH

U 1aGOpaTOPHBIX PaboT.

2.3. Hocaenyromme ydeOHbIe NMCHMIVIMHBI M NPAKTHKH, AJs KOTOPBIX He00XOAMMBI
3HaHMsS, YMEHHS U HABBIKH, GopMupyeMble JaHHON y4eOHOH AUCHUIIJIMHONM

-Ousnyeckas xumus,

-Opranuyeckast XumMus,

-Konnonanas xumus.



3. NMNIAHUPYEMBIE PE3VYJIbTATblI OBYYHEHUA MO ANCUUNJINHE

[Iponiecc wn3ydeHUs AMCLUUILUIMHBI HANpaBieH Ha (HOPMUPOBAHME 3JIEMEHTOB CJEIYHOIIUX
komnereHuui B coorserctBuu ¢ ®I'OC BO u OITOIT BO no jaHHOMY HanpaBieHHUIO OTOTOBKU:
0) obmenpodeccnoHaTbHOM
OIIK-2. CnocoOeH NmpOBOIUTh XUMHUYECKUI HKCHEPUMEHT C HCIOIB30BAHUEM COBPEMEHHOTO

O60py,Z[OBaHI/I$I, co6n10/:[a>1 HOPMBI TCXHHUKHN 0e30IacHOCTH

OIIK-3. CnocobeH UpUMEHSTh PAaCYETHO-TEOPETUYECKHE METOABI JUIS W3yYeHHs] CBOMCTB
BEILECTB U MPOIECCOB C UX YyYaCTHEM, HCHOJIB3Ysl COBPEMEHHOE IMPOrpaMMHOE oOecrieueHne U 0a3bl
JAHHBIX TPO(ECCUOHATBHOTO Ha3HAYCHUSI.

Or1K-2.3. MNpoBoauT nccrnegoBaHUs CBOMCTB BELLECTB M MaTepuarnoB C UCMOSTb30BAaHNEM COBPEMEHHOIO

Hay4Horo obopyaoBaHus

Ta6auna 1. JlekoMno3uuus pe3yabTaToB 00yUeHUs

Kon n HanMeHoOBaHue

[Tnanupyemble pe3ynbTaThl 00YUEHUS M0 AUCIHUILINHE (MOIYIIO)

Kon HHANKATOpa
KOMITCTCHIIHH JIOCTHIKEHUS 3HaTts (1) Ywmets (2) Bnagets (3)
KOMIIETCHITHH

OIIK-2 OIIK-2.1. 3HaeT | TeopeTHUEeCcKHe HIPUMEHSTh TEXHUKO,
¢dusnueckne M | acreKThl 00 | TeopeTnyeckne 3HAHMS | aJTOPUTMOM PabOTHI
XMMHUYECKHE CBOMCTBa | yCTpOICTBE U | IIpu pabote Cc | Ha arnmaparype,
BCIIICCTB, HOpMBI | TIpUHIMNAX  paboThl | mpubopamu JUIsl | TIpeJHa3HauYeHHOU
TEeXHUKH puOOpoB Ui | (U3HKO-XUMHYECKOTO | ISt ¢$uznKo-
0e301MacHOCTH mpH | GU3NKO-XUMUYECKOTO | H (bHU3UYECKOTO | XUMHUYECKOTO
paboTte ¢ HUMU; u (¢u3mvecKkoro | aHaimsa aHanmm3a
OIIK-2.2. aHanusa CTaTUCTUYECKUMU
Ocy1ecTBisieT BbIOOD 0OCYILIECTBIIATh B | MeToaMu 00pabOTKH
(PU3UKO-XUMHUYECKUX TEOpETHYECKHE 71a00paTOPHBIX pe3yIbTaToOB
METO/I0B aHau3a, | OCHOBBI (GU3UKO- | YCIOBHIX IKCIIEPUMEHTA.
aJICKBaTHBIX JUISL | XMMHUYECKUX U | ompezeseHue Metonamu
perneHns (U3UIECKUX METOJOB | KOJMYECTBEHHBIX peructpanuu "
HCCIEeIOBATENbCKON aHanm3a XapaKTePUCTHK CUCTEM | 00pabOoTKH
3amaqn c U  HHTEPIPETHPOBATH | PE3yIHTaTOB
MPUMEHEHHEM 3HaHUS | OCHOBHI paboTel ¢ TY | sKcriepuMeHTaTbHBIE XUMHYECKUX
0 BpenHbix U onacHblX | 1 'OCTamu pe3yJIbTaThl 3KCIEPUMEHTOB,
CBOMCTBaX  BEILECTB METOJIaMU orbopa
npu paboTe ¢ HUMH, HCTIOJIBb30BaTh MaTepHaia JUIs
HPOBOJIUTH OLICHKY CBEJICHHUS U3 | TEOPETHUECKHUX
BO3MOJKHBIX PHCKOB. TEXITaclopTa, padoTaTh | 3aHATHHA "

cTY, T'OCT. 1a00paTOPHBIX PaboT.

OIIK-3 OIIK-3.1. 3HaeT | TEOpEeTHUECKHUE IIPUMEHATH HaBBIKAMU
OCHOBHEIC METOJIbI, | aCIEeKTHI TEOPETHUYCCKHUE 3HAHWS | WCIOIH30BaHUS
CIOCOOBI ¥ CPENCTBA | TEOPETUUECKHUX U | TEOPETHYECKUX U | COBPEMECHHBIX
MOJTyYCHHS, XPAHCHUS, | MOIYyIMITHPUICCKUX MOy IMITHPHUYUCCKUX TEOPETHYECKUX U
00paboTkn Mojenen s GU3MKO- | Mozaened Ui (PU3UKO- | MOJTYIMIHPHYECKUX
pE3yJIbTaTOB HAYYHBIX | XUMHYECKOrO aHaJIM3a | XMMHYECKOrO aHaln3a | METOJOB XUMHHU IpU
SKCIEPUMEHTOB c pereHnH 3amadq
TTOMOIIIBIO COBpEMEHHEIE MIPUMEHS T HAYIHOTO
COBPEMEHHBIX MOAXO0BI K 00paOOTKE | BBIYMCINTEIBHEIE HCCIICTIOBAHUS
KOMIIBIOTEPHBIX u MPEJCTABICHAIO | TEXHOJIOTHU pu
texnonoruii; OIIK-3.2. | pe3ynpTaToB 00paboTke U | HaBBIKaMU
Ucnonb3yer XMMHYECKOTO aHaJIM3a | HPEICTaBICHUN ucronbp3oBanus OBM
CTaHJapTHOE pe3ysbTaToB JUIst Hay4YHBIX
nporpaMMHOE XMMHYECKOTO aHAINW3a | PacyeToB,
obecrieueHne pH MOJISITUPOBAHUS u
pereHnH 3ama4 KOMMYHHKAIHH
XUMHAYIECKOM obmactn
HaNpaBJICHHOCTH HEOPTraHMYECKOU

XUMHH




4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBbI

0611135{ TPYAOCMKOCTE AWCHUIIIIMHBI B COOTBETCTBHUU C y‘IC6HI)IM IUTAHOM COCTaBIIIET 6

3aueTHBIX eauHuIl (216 gacoB).

TpyaoeMKOCTh OTAENbHBIX BUIOB Yy4eOHOW pabOThl CTYIEHTOB OYHOW (hOpMbI OOyuYeHUS

npuBezieHa B Tabnuue 2.1.

Tadauua 2.1. TpynoeMKoCTh 0T/Ie/IbHBIX BUI0B Y4e0HO#i padoThl 10 (popMaM 00yueHHUs

Bun yueOHol 1 BHey4eOHON pabOThI JUIS1 OUHOM (hOPMBI
o0yueHUs

O6beM AMCUUIUIMHBL B 3a4ETHBIX €IUHHIIAX 6
O0beM NUCIUIITMHBI B aKaJJIEMHUYECKHX Yacax 216
KonTakTHas pabota oOydaromuxcs ¢ mpernogaBaTeneM (BCero), B TOM YUCIie 145
(gac.):
- 3aHSTHS JEKIIMOHHOTO TUIIA, B TOM YHUCIIE: 36

- IPAKTHUYECKas MOATOTOBKA (€CIH MPeTyCMOTPEHA) -
- 3aHATUS CEMHHAPCKOTO TUIA (CEMUHAPHI, MPAKTUIECKHE, JTa0OpaTOPHBIE), 108
B TOM YHCJIE:

- MpaKkTUYecKasi IOJrOTOBKA (€CITU MPeayCMOTPEHA) -
- KOHCYJbTaIus (TIpeadK3aMEeHAIIMOHHAST ) 1
- IPOMEKYTOYHAS ATTECTALUS 110 AUCIUTUINHE
CamocrosiTenbHas paboTta oOyJaronmxcs (4ac.) 71
(i;ingpnacswemquﬂon aTTecTaluu o0ydaromerocs (3a4eT/sK3aMeH), SK3AMEH - 5 CeMecTp

COI[Cp)KaHI/Ie JUCHUITIMHBI,

CTPYKTYpUpPOBaHHOE MO TemaM (paszenamM) C YKa3aHUEM

OTBEJIGHHOTO HA HHUX KOJMYECTBA AaKaJeMUYECKUX 4YacOB M BHUJOB YYEOHBIX 3aHITUH U
CaMOCTOSTENIbHON pabOThI, A7 KaKI0M (OopMbI 00yUeHuUs IpeaAcTaBieHo B Tabuue 2.2.

Tabauna 2.2. CTpyKTypa M cofepKaHue JMCIHUILIMHBI (MOIYJIs)
0151 OUHOU hopmbl 0OYUeHUsA

KonrakTHas pabota, 4yac. " dopmMma TeKymero
§ KOHTPOJIS
KPp | CP, | = ycreBaeMocTH, popma
J I13 JIP / Jac. g MPOMEXYTOUHOH
Pasnen, TemMa TUCIHUIIIMHEL KII E aTTeCTALINN
(Mozysis) [no cemecmpam]
B B B
J | 1tu | I3 | Tu. | JIP | Tu.
11 111 11
CemecTp 5.
Tema 1. Benenue.
Knaccudukanus u "
2 2 4 4 12 YeTHBI onpoc.
XapaKTEePUCTHKA METOJIOB
aHaJIM3a
Tema 2. Otuer o
DIEKTPOXUMUYECKUE .
8 8 16 20 52 nabopaTopHOH
METOJIBI UCCIICIOBAHUS
pabore. Pedepar
BEIIIECTB
Tema 3. Otuer o
MEKTPOCKOUICCKUE U nabopatopHoit
CHeKTPOCKOMUYECKUE 12 12 20 20 64 OGopaTopHO
JIPyrHe ONTUYECKUE METOBI paborte. Pemenne
HCCIICIOBAHHS 3aad.




KonTakTHas padora, yac. O dopmMa TeKyIIEro

KP | CP, 5 E KOHTPOJIA

I I13 JIP / gac. | < || ycmesaemocty, Gopma
Pasnen, TemMa TUCIHUILIMHEL KII IPOMEKYTOUHOI
(Moynst) R 5 N
J | tu | I3 | Tu. | JIP | Tu.
11 IIIT 11
Tema 4. MeTtoapl Orier no N
pasneneHus u 4 4 16 10 34 HaGOPaTopHOHV
KOHLIEHTPUPOBAHUS pabore. VCTHbIi
orpoc
Ortuer o
nabopaTopHOH
Tewma 5. Xpomarorpadus 10 10 16 17 53 pabore. YCTHBII
onpoc. KonrponbHas
paboTa
KoncyabTanmuu 1
Kounrpoasn
NPOMEKYTOYHOM IK3aMeH
arTrecTaluu
HUTOI'O 3a cemecTp: 36 36 72 71 215
HToro 3a Bech nepnoj 36 36 72 71 216

Ipumeuanue: JI — nexuust; I13 — mpakruueckoe 3aHsitue, cemunap; JIP — nmaboparopnas pabora; [T —
npakTryeckas noaroroka; KP / KIT — kypcoBast pabota / kypcosoii ipoekT; CP — camocTosiTenbHas paboTta

Ta6auna 3. MaTpuia cooTHeceHHs pa3/iesioB, TeM y4eOHO# JUCHMILIMHBI U (JopMupyeMBbIX
KOMIIeTeH il

Kon-so | Ko kommerenmu Obee
Paznenbl, TeMa IUCIUILIMHBI 4ACOB OllK.2 | OIK-3 KOJ‘II/I‘IGCTBOV
KOMITETCHIU N

Tema 1. Bsemenme. Kiaccudukamus D n n 2
XapaKTepUCTUKa METOJIOB aHAaJIH3a
Tema 2. DNEKTPOXUMUYECKHE METO/TBI
HCCIIEIOBAHUS BemeCTBp : 52 * * 2
Tema 3. CrHexTpocKONMHWYECKHE H  ApPYyTHE 64 n n 2
ONTHYECKHE METO/IbI HCCIICTOBAHUS
Tema 4. MeToabl pa3ieNieH st U KOHIICHTPUPOBAHHS 34 + + 2
Tema 5. Xpomarorpadus 53 + + 2
Hroro 215

Kpatkoe cogep:xxanue Ka:k10i TeMbl TUCHHILIMHBI

Tema 1. Beeaenue. Knaccupukanusi M XapakTepHCTHKA MeTOAOB aHaumu3a. [Ipuémel
ONpPEACIICHUSI U OCHOBHBIE METPOJIOTMYECKHE XAaPAKTEPUCTUKNY. AHAIMTHYECKH curHail. CBoiCcTBa
BemlecTBa. [lonmydenue ananutuyeckoro curHana. Kmaccupukanuss METo0B UCCIEIOBAaHHUS B XUMUHU
M0 MPHUHIMITY TOJY4YEeHUs aHaTUTHUecKoro curhaia. Krnaccudukanys MHCTPYMEHTATbHBIX METOJOB
aHaiM3a. l3MepeHMe aHANIUTHYECKOIO CHUTHaJa. 3aBUCUMOCTb AHAJIUTHYECKOIO CHUTHajJa OT
KOJIMYECTBEHHOro0 cocTtaBa mpoObl. [Ipuémbl ompeneneHuss HEW3BECTHOM KOHIIEHTpAallUM B
MHCTPYMEHTAJIBHBIX METOaX aHajau3a. MeToJ] rpagynpoBoUHOro rpaduka. MeTos craHiapToB (METO
MOJISIPHOTO CBOWcTBa). Meton no6aBok. HWMHCTpymMeHTanbHOE THTpOBaHHWE. MeTpOoIOTHUECKHE
XapaKTepUCTUKU MHCTPYMEHTAIbHBIX METOI0B aHAJIN3A.

Tema 2. DJeKTPOXHMHYECKHE METOABbI MCCJICAOBAHUS. OOmass xapakTepHCTHKa
AIIEKTPOXUMHUYECKUX MeTo10B. Knaccudukarus.




Ilpaman nomenyuomempus. UV3mepenune mnoteHnuana. OOpatuMble U HeoOpaTHMbIE
OKHUCINUTCIIbHO-BOCCTAHOBUTCIBHBIC CUCTEMBI. I/IH)II/IKaTOpHBIe OJICKTPOABI. I/IOHOMGTpI/ISI.

Bonvmamnepomempusn. CyumHocTs Metoma. Knaccudukaiuss BOIbTaMIEPOMETPUUYECKUX
MeTonoB. MWHaukatopHbie diekTponbl. [IpemMmymiecTBa W HEOOCTaTKH PTYTHOTO DJIEKTPOJA.
[IpumeHeHune TBEPBIX AIEKTPOIOB.

Kynonomempusa. Teopetndyeckue ocHOBBL. 3akoH Dapanes. CrnocoObl  ompeneneHus
KOJM4ecTBa odyekTpuuectBa. lIpsimas KyJmoHOMeTpus M KyJOHOMETPHUYECKOE THUTPOBAHME.
Ky.]'IOHOMeTpI/ISI IIpH IOCTOAHHOM TOKE U IMOCTOAHHOM IMOTCHIIMATIC.

Tema 3. Cnekrpockonuveckue W JApPyrue OnTU4YecKHe MeToAbl ucciaeqoBaHusi. CrekTp
SJICKTPOMArHuTHOTO H3JIYyUCHUA. OCHOBHBIE THIIEI B33]/IMO,21€I>1CTBPI$I BCIICCTBA C M3JIIYUCHUCM:

AMUCCHUS (TertoBas, JIOMHMHECLICHITHS), MOTJIOIIEHHUE, paccesiHue. Knaccudukanus
CIIEKTPOCKOMUYECKUX METOJOB O MPHUPOJIE YACTHI], B3aUMOJICHCTBYIONUX C M3TyuYeHUEM (aTOMHBIC,
MOJIIGKYJISIpHBIE);  XapakTtepy  mpoiecca  (aOCOpOIIMOHHBIE,  AMUCCHOHHBIC);  TUAMA30HY

AIIEKTPOMArHUTHOrO M3ay4deHus. CrieKTpbl aTOMOB U MOJIEKYJ U MX 0cOO0eHHOCTH. OCHOBHBIE 3aKOHBI
UCITyCKaHUSI M TOIJIOUIEHUSI AJEKTPOMATHUTHOTO H3NydeHHs. CBsi3b aHATUTUYECKOTO CHUTHaNa C
KOHIIEHTpalue onpesenseMoro kKoMmrnoHeHTa. OCHOBHBIE CHOCOOBI OMpE/eNIeHUs] KOHILIEHTPAlUU B
CIIEKTPOCKOIMMYECKUX METOAaX. AmmapaTypa.

Amomno-Imuccuonnwtit. - memood. llpuHuunuanbHas  cXemMa  aTOMHO-3MHCCHOHHOTO
crnekTpoMeTrpa. VICTOYHMKM aTroMH3allMd M BO30YKIEHHS M HMX OCHOBHBIC XapaKTEPUCTHKH.
KadecTBeHHBII M KOJWYECTBEHHBIN AaHAJIN3 METOAOM AaTOMHO-3MHCCHOHHOM CIEKTPOMETPHH.
Mertposiornueckue XapakTepUCTUKH U aHATUTUYECKUE BO3MOKHOCTH.

Amomno-abcopoyuonnsiit. memoo. llpuHnunuanbHas cxeMa aTOMHO-a0COPOIMOHHOTO
creKTpoMeTpa. AToMu3aropbl (TUIAMEHHBIE U HEIJIaMEeHHbIE). VICTOYHMKM M3IIy4eHHUs, WX
XapaKTepUCTHKU. BO3MOXHOCTH, JOCTOMHCTBA W HEAOCTaTKM MeTofa. MeTposioruueckue
XapakTepucTUKHU. IIpuMeppl NpPaKTHYECKOrO NPUMEHEHHS AaTOMHO-DMHCCHOHHOTO W  aTOMHO-
a0bCOpOITMOHHOTO METOIOB.

Monekynapuaa abdcopoyuonnas cnekmpockonusa (cnekmpogomomempus). CrnocoObl
onpesiesieHUus] KOHIIEHTpAaIMM BellecTB. lI3MepeHue BBICOKMX, HM3KHX ONTHYECKHUX IUIOTHOCTEH
(muddepennmanbHplii  MeTOJ).  AHaIM3  MHOTOKOMIIOHEHTHBIX — CHCTeM.  MeTposioruyeckue
XapaKTePUCTHKHU U aHAJTUTHYECKHUE BOZMOKHOCTH. [IpumMepbl mpakTHYecKoro NpuMeHEeHHs.

Monekynapuas JIIOMUHECUEHMHAA CneKmpocKonus. Knaccudukarus BUJIOB
JIOMUHECIEHIIMM [0  UCTOYHMKaM  BO30OyxJeHus. @muyopecueHiuss U  ¢ocdopecueHuus.
KonuyecTBeHHBI aHanM3 JIOMUHECHEHTHBIM METOAOM. METpPOJIOTHYECKUE XapaKTePUCTUKU U
AQHAIUTUYECKUE BO3MOKHOCTH METO/]Ia, CPABHEHUE C METOJIOM CHEKTPO(POTOMETPHUH.

Hegenomempua u mypououmempus. OCHOBbI [JIsi TPOBEACHUS  KOJIMUYECTBEHHBIX
ONpENIETICHUM, OTPAaHUYEHUS METOJIOB.

Tema 4. MeToabl pa3ieeHuss 1 KOHUeHTpupoBaHusi. OOIIMe CBEJACHUS O Pa3/eleHUU U
KOHIIeHTpupoBaHuu. Krnaccudukamuss MeTONOB pa3lieleHus M KOHLEHTPUPOBAHMS (SKCTpakius,
coocaxaenue, copouusi). Monuslii oomen. Bunael nonuros. Peakiuu noHHoro oOmeHa. OCHOBHBIE
(bU3UKO-XMMHUYECKHE XapaKTePUCTUKU UOHUTOB. [IpriMeHeHrne HOHUTOB.

Tema 5. Xpomatorpaguueckue MetToabl aHaiau3a. Onpenenenue xpomarorpapuu. [Tonsarue
0 TIOJIBMYKHOM M HEMoABMXHOU ¢azax. Kimaccudukammsi MeTo10B 10 arperaTHOMy COCTOSTHUIO (a3, 1o
MEXaHU3MY pa3JelIeHus, MO TEeXHUKEe BbIMONHEHUs. CrnocoObl MOMy4YeHHS XpOMaTOrpaMm
(ppoHTaNBHBIN, BBITECHUTENbHBIN, AmoeHTHBIN). [lapamerpsl yaepxuBanus. OCHOBHOE ypaBHEHHE
xpomatorpapuu. CeneKTUBHOCTh U IPPEKTHUBHOCTh Xpomarorpaduyeckoro pasaeneHus. Teopus
TeopeTHdeckux Tapeiaok. Kunermyeckas Tteopus. Paspemenne kak ¢akTop ONTUMHU3ALUU
XxpomaTorpagpuieckoro npouecca. KauecTBeHHBIN 1 KOIUYECTBEHHBIN XpoMaTorpaguecKuil aHamms.

TI'azoean xpomamocpaghus: 1'azo-ancopOrmonHast (ra3oTBepaodasHas) U ra3o-KHUIAKOCTHAS.
CopOeHTBI U HOCUTENH, TPEOOBAHHSI K HHM..

Kuokocmuaa xpomamozpaghua. Bunwsl xuaxocTHol xpomarorpaduu. Ilpeumymiecta
BbICOK03()(hEeKTUBHOM KHUJIKOCTHOM Xpomarorpaduu. Cxema KUAKOCTHOTO XpoMaTorpada.



Honooomennaa  xpomamozpagua. CtpoeHne u  (QU3UKO-XUMHUYECKHE  CBONCTBA
noHOOOMeHHUKOB. HMoHooOMeHHOe paBHOBecue. CeleKTMBHOCTh HMOHHOTO OOMeHa U (haKTopbl,
omnpenensonme ero. O01acTi NpUMEeHEHHsI HOHOOOMEHHOM Xpomarorpaduu.

5. METOJAUYECKHUE YKA3AHUS IO MPENOJABAHUIO
1 OCBOEHMIO JUCLUIIJIUHBI (MOIY.JIST)

5.1. Yka3anusi 1Jis1 npenogaBartesieil 0 OPraHu3anuy M NMPOBeJIeHNI0 YUYeOHbIX 3aHATHI
10 IUCHUILIHHE

[IperonaBaTens JODKEH aKTHBHO HEMOCPEJCTBEHHO YYacTBOBaTh B Y4YeOHOM IIpoliecce U
MIPOBOAMUTH MOATOTOBKY K HEMY. Heo0X0quMoCTh MOCTOSHHOM MOATOTOBKU K JIEKLUSAM, CEMUHAPCKUM
U TIPAKTUYECKUM 3aHATUAM 00yCIIOBIIEHA MOTPEOHOCTHIO OTPaXKaTh COBPEMEHHBIE MOIXO/bI, B3TJISIbI,
JaHHbIE IO TeMaM U paszzgenaM. [IpoBoas MOATOTOBKY K y4yeOHOMY MpoOlecCy HEeOOXOAMMO H3ydyaTh
COBPEMEHHBIE METOJUYECKHE PEKOMEHJALUHN, pE3yJbTaThl HAy4YHBIX HCCIIEIOBaHUI, HOBBIE
TeXHOJOrMH U T.A. [Ipu peanuzanuu pa3nuyHbIX BUAOB Y4eOHOH pabOThl MpenojaBaTeNb J0KEH
UCTIOJIb30BaTh 00pa30BaTelIbHbIE TEXHOJIOTUH: CO3/1aHUEe MHTEPAKTUBHBIX INPE3eHTAINH, 00ydaronue
KOMITBIOTEPHBIC MPOTPAMMBbI, TEXHOJIOTHU DPa3BUTHs MbIIUICHUS (3PGEKTUBHAS JISKIHs, TaOJIUIIbI,
pabota B rpynmnax u T.1.)

B Xoze moaroToBKu JEKIUHU MperoaBaTeib JA0JDKEH pa3padaThiBaTh IUIaH JIEKLIUH, B KOTOPOM
JIOJDKEH OIIPENEINTh T€ OCHOBHBIE MaTepuaibl, KOTOPbIE CIyLIaTeau IODKHBI IOHATh U 3alMCcaTh.
CopepxaHue JEKUUU JODKHO OBITh OpraHM30BaHHBIM M YETKHUM, YTO JI€JIaeT YCBOCHHE MaTepuaia
noctynHeiM. ConepkaHue JEKIHMH JOJDKHO OTBEYaTh CIEAYIOIUM TpPeOOBaHMSAM: HU3JI0KEHUE
Marepuaia OT MPOCTOrO K CIOXKHOMY; OT M3BECTHOIO K HEHU3BECTHOMY; JIOTHYHOCTb, YETKOCTh WU
SCHOCTh B M3JIOKEHUH MaTepualia; BO3SMOXKHOCTh MPOOJIEMHOT0 M3JI0KEHUS; TUCKYCCUU M Uajiora B
KOHLIE JIEKIIUU C LIEJbI0 AKTUBU3AIUH JACSITEIIBHOCTH CIyIIATENe; ONopa CMBICIIOBOM YaCTH JIEKIIMH HA
NOJUIMHHBIE (DaKThl, COOBITHSA, SBJICHUS, CTATUCTUYECKUE JaHHBIC; TECHAas CBs3b TEOPETHUECKUX
MOJIOKEHUN W BBIBOJIOB C MPAKTUKOW M MPO(ECCHOHATBLHON AESITeNbHOCTRI0. B X04€ JTEeKIMOHHOTO
3aHATHS NPENOoJAaBaTeNb J0JKEH YETKO O3BYUYUTh TEMY, IPEICTaBUTh IUIaH, KPATKO M3JI0XKUTH LIEJIb,
yueOHbIe BOIpOChl. PackpbiBas cojaep:kaHue Y4eOHBIX BOIIPOCOB, aKIEHTHPOBAaTh BHHMAaHUE Ha
OCHOBHBIX KaTETOpHsX, SBJICHUAX M TpoIeccax, OCOOCHHOCTAX HX mnporekaHus. ClemayeT Takxke
PacKpbIBaTh CYIIHOCTh U COJEpKAaHUE PA3INYHBIX TOYEK 3pEHUS U HAYYHBIX MOJAX0J0B K 00BICHEHUIO
T€X WM HHBIX SBJIEHUN M MpoueccoB. lIpn U3I0XKEHUMM JIEKIMOHHOIO Marepuaia CleayeT
apryMEeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3MIIMIO IO CHOPHBIM TEOPETHUYECKUM BOIPOCaM,
NpPUBOJIS TPUMEPHI, PACKPBIBATH IMOJOKUTEIBHBIN OTEYeCTBEHHBINM M 3apyOexHbIi ombIT. [lo xomy
W3JI0)KEHUS, BO3MOJKHO, 3a/aBaTh PUTOPUYECKHE BONPOCHI M CaMOMY JaBaTb Ha HHUX OTBET.
[IpenogaBatens B LEIOM HE JOJDKEH OTBIEKAaThCS OT H3JAraéMOro MaTepuana JIEKLUH.
[IpenogaBaTens NOMHKEH PYKOBOIUTH pabOTOMl ciiymiaresnei 1Mo KOHCHEKTHPOBAHHUIO JIEKIIMOHHOTO
MaTepHuaia, IOJYepKUBaTh HEOOXOAMMOCTh OTPaKEHHsI B KOHCIIEKTaX OCHOBHBIX IIOJIOKEHHM
n3ydaeMoil Tembl. Mcmonb3yeMblii BO BpeMs JIEKIIMM HATJISAHBIA MaTepuail — CIIalJbl, TaOJHUIIbI,
CXEMBbI, WUIIOCTPAllMM IIOMOTaeT BECTH KOHCHEKThl M YJydllaeT TEMN MPEUIOKEHHs Marepuasa
Jekuui. B 3akmounTensHOM YacTH JEKUUU Heo0XoAuMO chOpMYyIUpOBaTh OOIIUE BBIBOJBI MO TEME,
pacKpbIBAIOIIUE COJIEPIKAHUE BCEX BOMPOCOB, MOCTABJIEHHBIX B JIEKUUU. JlJIs 3aKperyieHus] MaTepuana,
MOJTOTOBKM K CEMHUHAPCKUM M TMPAKTHUYECKUM 3aHSITHSIM U BBIIOJHEHHS] CAMOCTOATEIbHONU PabOThI
HEOOXOIMMO PEKOMEHIOBATh JIMTEPATypPy, OCHOBHYIO M JOIOJHHUTEIbHYIO, B TOM 4YHCIE y4eOHO-
METOJMYECKHE MaTepHallbl, a TAKXkKe 3JIEKTPOHHBIE HCTOYHUKU (MHTEPHET-PECYPCHI).

Bo Bpems nNpakTHYECKUX M CEMHMHApPCKUX 3aHATHI MCIOJIB3YKOTCS CIIOBECHBIE METOJbI
oOydeHus1, Kak Oecela U TUCKYCCHsI, UTO TIO3BOJISIET BOBJIEKATh B yUeOHBIN Mpoliecc BceX ciayuiaTteneit
U CTHUMYJIUPYET TBOPUYECKHH MOTeHuuan oOydwarommuxcs. [IpenomaBaTtento HE0OXOAWMO HMETh, AT
MIPOBEJCHUS MPAKTUUYECKUX U CEeMHUHAPCKUX 3aHATUHN, HarJIgHble MOocoOus — HaOOphl TaOIHI IO TeMe
3aHATHA, cXeMbl U Jp. [Ipy MoAroToBKe K MPAaKTUYECKUM M CEMUHAPCKUM 3aHATHAM MPENOIaBaTENI0
HEOOXOJUMO 3HATh IUIaH €ro MpPOBEIEHUS, MPOoAyMaTh (OPMYJIHUPOBKH U COJEp)KaHUE Y4eOHBIX
BOIPOCOB, BBIHOCUMBIX Ha OOCY)XIEHHE, MO3HAKOMHUTHCA C HOBBIMU MyONMKaUsAMH 1O Teme. B



Hayajle 3aHsATHS NpPenojaBaTeib JOHKEH PAacKpPbhITh TEOPETHUECKYI0 M MPAKTUYECKYIO 3HAYMMOCTb
TEMBI 3aHATHUS, OMPEACIUTh TOPSAIOK €r0 MPOBEACHHS, BpeMs Ha OOCYXKIEHHE KaXJI0ro ydeOHOTO
Bompoca. B xozae 3aHATHS cleAyeT 1aTh BO3MOXHOCTb BBICTYNHUTbH BCEM KEJIAIOIIUM U MPEIIO0KUThH
BBICTYIIUTh TEM CIyIIATeNsIM, KOTOpBIE TPOSBIAIOT TaccuBHOCTH. llemecooOpazHo, B Xoje
o0CcyXJieHUsI yd4eOHBIX BOMPOCOB, 33/JaBaTh BBICTYMAIONIMM M ayJUTOPUH JOIMOJHUTEIbHBIE U
YTOUHSIOIINE BOTPOCHI C IIEJBI0 BBISICHEHUS WX TIO3UIMH IO CYIIECTBY OOCYXTaeMbIX MpoOieM, a
TaK)Ke€ TOOUIPSITh BBICTYIUIEHHE C MECTa B BUJIE KPATKUX JIONOJHEHUW. B 3akmtounTenbHOM 4YacTu
MPAKTUYECKOTO 3aHATHUS CJEIYyeT TOJBECTH UTOT: JaThb OOBEKTUBHYIO OIICHKY BBICTYIUICHHS
ciaymarenss W y4yeOHON Tpynmbl B IIETIOM, PACKPBHITh MOJOXKUTENBHBIE CTOPOHBI M HEIOCTATKU
MIPOBE/ICHHUS 3aHATHSI, OTBETUTh HAa BOMPOCHI, HA3BATh TEMY OUEPEIHOTO 3aHATUS M J1aTh HEOOXOUMBbIE
3a/1aHMUSL.

5.2. Yka3aHus Qi1 00y4aromuxcs o 0CBOEHHUIO IV CHUIITHHbI

CamocrosarenbHass paboTa oOyyaromMXcs MPOBOJUTCS C  HUCIOJIB30BAaHUEM  y4eOHO-
METOJAMYECKON JIMTEPATYPBhl U MHTEPHET-PECYpcoB. B ciaydae BO3ZHMKHOBEHHUs BOIIPOCOB OHU MOTYT
OBITH 3aJJaHbI MPETOAABATEINIO HA MHIUBUIYyabHON KOHCYJIBTAIlMK WK TI0 SJIEKTPOHHOM 1ouTe.

[TepeueHs yueOHO-METOIUYECKOTO 00ECTIEUSHUS JITIsl CAMOCTOSATEIHbHON PabOTHI 00YUYaAIOITIXCS:

1. Bacunses, B.Il. Amamutmueckas xumusg. B 2-x kH. KH. 2. OH3HKO-XUMHYECKHE METOIEI
aHanu3a : Pek. M-BoM o6pazoBanusi PO B kauecTBe yuel. AJsi By30B. - 4-€ U3/. ; CTEPEOTHIL. -
M. : JIpoda, 2019. - 384 c. : un. - (Beicmiee oopazoBanue). - ISBN 5-7107-8746-9 (xH. 2): 67-
83, 134-00 : 67-83, 134-00. (23 5k3.)

2. Ilentun 10.A.. ®usnueckne MeToapl uccieaoBanus B xumun: Jlorm. M-Bom o6pa3oBanus PO B
KadyecTBe yued. Uit By30B. - M. : Mup, 2013. - 683 c. - (Metoas! B xumun). - ISBN 5-03-
003470-6: 377-00, 379-63, 205-26 : 377-00, 379-63, 205-26. (31 5k3.)

[IporpamMmmHoe obecrieueHre 1 HH()OPMALIMOHHbBIE CIIPABOYHBIE CCTEMBI:

1. Anexcannposa T.I1., ®uzuko-xumuueckrue MeTo sl aHanu3a. HoBocubupcek : M3a-so HI'TY,
2021. URL: http://www.studentlibrary.ru/book/ISBN9785778228504.html (9BC
«KoHCynbTaHT CTyIEeHTa»)

2. Pyaner B.B. ®u3nko-xuMHU4YeCKre METO I UCCIAEAOBAHUS U TEXHHUKA JTaOOPaTOPHBIX padoT.
M.: I'DOTAP-Menua, 2019. URL:
http://www.studentlibrary.ru/book/ISBN9785970439449.html (3bC «Koncynbrant
CTYJICHTa»)

3. Speimes H.I'., ®uzndeckre METOAbI HCCIIEIOBAHUSA U UX MPAKTUYECKOE MPUMEHEHHE B
xumuyeckoMm ananuze. M.: [Ipomereit, 2022. URL:
http://www.studentlibrary.ru/book/ISBN9785990613461.html (3bC «Koncynbrant
CTYJICHTa»)

Tadiauua 4. Conepxanue caMoCTOATEIbHOUM padoThl 00yYAKOLIUXCH
01151 04UHOU hopmbl 0Oyuenusn

Koi-Bo
Bomnpockl, BBIHOCUMBIE HAa CAMOCTOSTENILHOE HU3yUEHHE 4ACOB Dopmbl paboOTHI
Tema 1. HNHcTpymeHTanbHOE TUTPOBAHHUE.
[loaroroBka K yCTHOMY OTpOCY MO
Merponoruyeckue XapaKTEpPUCTUKU 4 BOMPOCAM
WHCTPYMEHTAJILHBIX METO/IOB aHAIIN3a P ]
Odopmrenune oTueTa no
Tema 2. Kynonomerpus. Ilpsmas KyJoHOMETpHUs H .
20 nmaboparopHoii pabore. Harmmcanme
KyJIOHOMETPUYECKOE TUTPOBAHHE.
pedepata
Tema 3. ATOMHO-3MHUCCHOHHBIH MeTOJ. ATOMHO- 20 Odopmienue oTueTa no



http://www.studentlibrary.ru/book/ISBN9785990613461.html
http://www.studentlibrary.ru/book/ISBN9785970439449.html
http://www.studentlibrary.ru/book/ISBN9785778228504.html

abcopOLMOHHBIT METO/I. MosznekynsipHast naboparopHoii pabote. Pemenne

JIIOMHMHECIIEHTHAS. CIIEKTPOCKOIIHSL. 3ajau.

Odopmrnenune oTueTa no

10 naboparopHoii padore. [loaroroska

K YCTHOMY OIPOCY 10 BOIpocam
Odopmrenue oTueTa no

Tema 5. XunkoctHast xpomarorpadus. MonooOmMenHas 16.75 nabopartopHoii padore. [logroroska

Xpomarorpadusl. ’ K YCTHOMY OTIPOCY IO BOIIPOCAM.

[ToxroroBka K KOHTPOJIBHOW paboTe

Tema 4. MWounslii oOmeH. OcCHOBHbIE (PH3HKO-
XHUMHUYECKUE XapaKTePUCTUKU HOHUTOB.

5.3. Buasl u ¢popMbl NUCbMEHHBIX Pa00T, MPeTyCMOTPEHHBIX MPH OCBOEHUH U CIHUIIHHBI,
BBINOJIHSIEMbIEe 00YYAIOIIUMUCS CAMOCTOSITEJIbHO. B KadecTBe MUChMEHHBIX PabOT MpeiaraeTcs
pedepart, oTueT o 1a60paTOPHBHIM PabOTaM U CAMOCTOSITEIILHOE PEIICHHE 3aa4.

MeTtoauyeckue ykasaHus 10 HaNMcaHuio pedepara

1. ®opmynupoBanue TeMbl. TeMa a0kHa OBITh HE TOJBKO AKTyaJIbHOW MO CBOEMY 3HAU€HHIO,
HO OPUTMHAJIBLHOM, MHTEPECHOU 10 conepkaHuio. Tema pedepara BEIOMpAETCs 1O JKEJIaHUI0 CTYACHTA
U3 CIIMCKa, MpeJlaraeMoro npernojaaBateneM. BoiOpaHHas TeMa coriacoBbIBAETCs € MPENoAaBaTeNIeM.
Tema MoxeT ObITh chOpMyITMpOBaHA CTYJICHTOM CaMOCTOSITEIBHO.

2. Ilon6op M m3yueHHEe OCHOBHBIX HCTOYHHMKOB IO TeMe (Kak mnpaBuio, He MeHee §- 10).
CocraBnenue 6ubanorpaduu.

3.Pa3zpabotka miana pedepata. [lnan pedepara nomxen O6bITh aBTOpCKUM. B HeMm mposBisercs
MOJIXO0J] aBTOpa, €r0 MHEHUE, aHAJIN3 IPOOJIEMBI.

4.Hanucanue pedepara.

5.I1ybnu4HOe BBICTYIUIEHUE C pe3yJIbTaTaMH HCCIEA0BaHNUS.

Coneprkanue pabOThI JOIKHO OTPaXKaTh

® 3HaHWE COBPEMEHHOTO COCTOSIHUS TIPOOIEMBI;

® 000CHOBaHUE BHIOPAHHOI TEMBI;

® HCIIOJIb30BAHNE U3BECTHBIX PE3YJIbTAaTOB U (PaKTOB;

® [IOJIHOTY LUTHPYEMOW JMTEPaTyphl, CChUIKM Ha PabOThl YUYEHbBIX, 3aHHUMAIOLIUXCS JAHHON
po0JIEMOIii;

® AaKTyaJIbHOCTh IMIOCTABJICHHOM NMPOOJIeMbI;

® MaTepual, TOATBEPKIAIOMINN HAYyIHOE, JTHOO0 MPAKTUIECKOE 3HAUCHHE B HACTOSIIEE BpEMSI.

[Inan pedepara 1OKEH BKJIIOYATh B ceOsl: BBEJIEHHME, OCHOBHOM TEKCT M 3akiroueHue. Bo
BBEJICHUM AapryMEHTUPYETCS aKTyaJbHOCTh BBIODAaHHOM TEMbl, YKa3bIBAlOTCS LENM U 3aJa4d
uccienoBaHus. B HeM ke MOXHO OTpa3uTh METOAUKY UCCIEI0BaHUA U CTPYKTYpy paboTsl. OCHOBHas
yacTh pabOTHI MpPEIIoiaraeT OCBEIIEHHEe MarepHuaja B COOTBETCTBUU C IIaHOM. OCHOBHOW TEKCT
JKelaTeabHO pa30uBaTh Ha TJaBbl M maparpadsl. B 3akiIroueHUM M37araroTcsi OCHOBHBIE BBIBOJBI U
pPEKOMEHIalluU IO TeME HCCIIE0BaHNUS.

Bce mnpuBomumble B pedepare (akThl U 3aMMCTBOBaHHbIE COOOpPAXEHUS  JIOJIKHBI
COIMpPOBOXKAAThCS CChUIKAMM Ha MCTOYHUK HHpopmanuu. HemomycTMMO NpocTo CKOMIIOHOBATh
pedepar U3 KyCKOB 3aMMCTBOBAHHOI'O TeKcTa. Bce LuTaThl JOKHBI OBITH NMPEICTaBIEHbl B KaBbIUKAX
C YKa3aHHEM B CKOOKaxX MCTOUYHUKA M CTPAHUIIBI.

Texcr pedepara HeoOXoauMO HaOUpaTh Ha KOMIIBIOTEpE Ha OAHOM cTopoHe jaucra. Pazmep
nesoro nosst 30 MM, ipaBoro - 15-20 MM, BepxHero — 20 mwm, HikHero — 20 mm. Hpudt — Times New
Roman, pasmep — 14, mexcrtpounslii uHTepBan — 1,5. ®pas3pl, HaUMHAIOIUECS C HOBOM CTPOKH,
nevyaTaroTcs ¢ ad3alHbBIM OTCTYIIOM OT Hauaja cTpoku (1,25 cm).

Pedepar, BbimonHeHHBI HeOpeKHO, Hepa3zdoopuuBO, O0e3 coOdroAeHHs TpeboBaHUN IO
0(OpMIICHHIO BO3BpAILlAeTCsl CTYJAEHTY O€3 MPOBEPKH C yKazaHHEM IPUYUH BO3BpaTa Ha TUTYJIbHOM
JHCTe.

3ammTa TEeMaTHUECKOro pedepara MOXET NPOBOJUTCS Ha BBINEJICHHOM OJHOM 3aHITHU B
paMKax 4acoB y4eOHOW AMCLUIUIMHBI MM KOH(GEPEeHIMH WIN 10 OAHOMY pedepaTy Npu M3YUEHUHU
COOTBETCTBYIOILIEH TE€MBI, TMOO0 MO TOTOBOPEHHOCTH C IpenoAaBareieM. 3aumra pedepara cTy1I€HTOM



npeaycMaTpuBaeT JOoKiaa no pedepary He Oojee 5-7 MUHYT, OTBEThI Ha BOIPOCH omnmoHeHTa. Ha
3alIUTe 3alpenieHo 4YTeHue Tekcta pedepara. OOmas oreHka 3a pedepaT BBICTaBISETCS C yU4ETOM
OLIEHOK 3a palboTy, TOKJIaJ, YMEHHE BECTH TUCKYCCHIO U OTBETHI Ha BOIIPOCHI.

[Ipu ouenuBanuu pedepaTuBHON pabOThl OyAYyT YUUTHIBATHCS CIEAYIOIINE IyHKThI: 3HaHUE U
NOHMMaHWe TNpoOJIEeMbl; yYMEHHE CHCTEMAaTU3UPOBAaTh M aAHATU3UPOBATh MaTepHall, YETKO U
000CHOBaHHO (OPMYIHpPOBaTH BBIBOJBI; «TPYA03aTPaTHOCTHY» (00BbEM M3YyUEHHOM JHTEpaTyphl,
JOOpPOCOBECTHOE OTHOIIEHHWE K aHaIu3y MpoOJIEMBl); CaMOCTOSITENBHOCTb, CIIOCOOHOCTh K
OTpesieNIeHu0 COOCTBEHHOM MO3MIMU 1O TpobiieMe M K MPaKTUYeCKOW ajanTalud Marepuana,
HeomycTUMOCTh (!) MpsIMOTO TUIarvaTa; BBIOJHEHHE HEOOXOIUMBIX (OPMaIbHOCTEH (TOYHOCTH B
IUTUPOBAHUH U YKa3aHUU UCTOYHUKA TEKCTOBOIO (hparMeHTa, akkypaTHOCTh 0(OPMIICHHUS).

MeTtoauyeckue yKkazaHusl 110 HANIMCAHUIO 0TYeTA 110 J1a0opaTOpHOii padoTe

1. Ilenp u 3aga4n UCCIIEOBAHMUS.

2. Kpartkoe ommcanue 3KCIIEPUMEHTA: CIIOCOOBI, METO/IbI, METOIUKH UCCIEAOBAHUS U TCOPETUICCKUE
MIOJIO’KEHUS.

3. 3aKoHBI, MOJOKEHHSI, MATEMAaTUYECKUN allapaT, ypaBHEHUs peakiuil. Pe3ynbrarel necneqoBaHus
U pacyeThl (ypaBHEHHs JOJKHBI ObITh MPUBEACHBI B OOIEM BUIE M C MOJACTaBICHHBIMU JaHHBIMH).
Pe3ynbrathl MccienoBaHus M pacdyeToB JOJDKHBI OBITH CBEJAEHBI B COOTBETCTBYIOLIUE TaOJIMIIBI.
Cratuctuueckas 00pabOTKa JaHHBIX.

4. I'paduueckas 00pabOTKa IKCIIEPUMEHTATBHBIX TAHHBIX: TPA(UKH U CXEMbI JJOJDKHBI BBITIOTHSATHCS
TOJIBKO Ha MWUIMMETpoBoi Oymare. Ha ock opauHart HaHocuTCs (yHKIMSA, Ha OChb abcLUCC —
apryMeHT C yKa3aHHeM eIWHMIl u3MepeHus. Ha ocsx HaHOCHUTCS IIKajga COTJIACHO BBIOpPAHHOMY
macmtaly. Enunuiel macmraba J0KHBI ObITh BBIOpAHBI B COOTBETCTBHMM TOYHOCTH OTCYETa IPH
skcriepuMenTe. KoopaumHaThl 3KCHEpUMEHTAIbHOM TOUKM HAHOCATCS TOJBKO Ha IUIOCKOCTH U
oTMeuaroTcsi TOukoH. Ilo SKcepuMEHTANbHBIM TOYKaM IIPOBOAMTCA YCPEIHSOLIAs KpHUBasi.
BrinaBiive TOUKM He MCHOJNB3YIOTCS, HO MOKa3biBatoTcs. Ha nmucte, rae BbimosHEH rpaduk, AOTKHBI
ObITh yKa3aHbl HauMEHOBaHHE Tpaduka (mojJ rpadukoM), YCIOBHUs, CHOCKU. DKCIEPHUMEHTAJIbHBIC
JaHHbIE ISl MOCTPOCHHUS TPaJyUpOBOYHOrO rpadrika o0pabaThIBAlOTCA MO METOAY HAaWMEHBIIMX

KBaJIpaToB.
5. AHanu3 SKCNEepUMEHTATbHO MOJyUYEHHBIX 3aBUCHMOCTEH.
6. BriBOIBL

PaboTa cunTtaercs BBHITOITHEHHOM, €CITH IPUBEACHBI BCE HEOOXOUMBIC PACUEThI, TOCTPOSHBI
M3y4aeMble 3aBUCUMOCTH, TIPUBEJICHBI BCE CTPYKTYpPHBIE (POPMYIIBI U3y4aeMbIX BEUIECTB U
00pazyeMbIX COeTMHEHUH, CACIaHbl COOTBETCTBYIOIINE BHIBOIBI.

Memoouueckue pekomenoauuu K peuwieHuio 3a0ay

Ilpumep 1. Copepxanne Ti B oOpasiie cranm ONpeACNsiIM IO CBETOMOTIIO-IIEHUIO €ro
koMmriekca ¢ H»O,. [Ins mackupoBku sxene3a mpodasunu Hi;PO,. Ilocne pactBopenus 0,25 r cramu
pactBop pazbaBwiu a0 100 mi. B Tpu konObr BMecTUMOCTHIO 50 MJI MOMECTHIIA 1O 25 MII 3TOTO
pacTtBopa U 100aBUIU: B MEPBYIO KOJOY CTaHIApPTHBINA pacTBop, coxaepxkamuii 0,5 mr Ti, pacTBopsI
H,0, u Hi;PO,, Bo BTOpyio pactBopsl H,O, i HsPO,, B Tpetbio pactBop HsPO, (HyneBoit pactBop).
PactBopbl poBenu A0 MeTkH W (OTOMETPUPOBAIHU JBa MEPBBIX PACTBOPA OTHOCUTEIBHO TPETHETO.
[Tonmyunnu 3HaYeHUsT ONTUYECKON MIOTHOCTU: Axier = 0,65, A = 0,25. Paccunurarhs MaccoByro J0J1t0
(%) TuTaHa B CTaNH.

Pewenue:
B pemenun 3amaun OyaeT MCHONIB30BaH METOJ] A00aBOK. HaxoauM KOHIEHTpalWi0 THUTaHa,
J00aBIICHHOTO B TIEPBYIO KOJIOY CO CTAaHIAPTHBIM PACTBOPOM:
Ca=0,5/50=1 - 107 mr/™mmn,
rie 0,5 - Mmacca no6aBiieHHOTO TUTaHa, MT; 50 - 00BbeM pacTBOpa, MII.
Brruncnsiem KOHIIEHTpAIMIO TUTaHa B UCCIeyeMoM pacTtBope (kosba Ne 1) mo gopmyre:



c. =C, ———; C. =110 _ 025
' Ao — A, ' 0,65- 0,25

x+cm

=6,25 10" me/ mn

Onpez[ensleM MacCy TUTaHa BO B3STOU HaBECKE:
_6,25107 -50 100
25

m

=1,25m2 =1,25 102

U pacCYUTHIBaeM MaccoByto 100 (%):
1,25 107 -100
w="———
25
Omeem: maccoBas 0Ji1 TUTaHa B ctaiu pasHa 0,5%.

=0,5%

Ilpumep 2. ]1511 onipenieneHus ATUHBI BOJHBI HEU3BECTHOW JIMHUU CTIEKTpa (Ay) ObLIM BEIOpaHbI
JIBE JIMHUH U3 CTIeKTpa xkene3a. C M3BeCTHBIMU JUTHHAMHU BOH A = 3737,1 u A, = 3745,6. OTcueTrsl 1o
U3MEpPUTENIbHON 1IKane mpubopa (MUKpOCKONa) JUIsd 3TUX JUHUN ObUIM paBHBI COOTBETCTBEHHO S| =
5,18 u S, = 6,24. OnpenenuTh JUIMHY BOJHBI HEU3BECTHOM JIMHUM, €CIIM OTCUET IO LIKajie Mpuodopa s
Hee paBeH By = 5,62.

Pewenue:
BEx
5,62 pamt
?Ll PLI ;'L.z
| a1 | a2 -
~— |
505 MM fi, 1 nine
By B,
a
_ |
ﬂ,\‘ _/11 + (ﬂz - j'1)
Cl1 + Clz

a,=6;,-6;,=(5,62-508) =0,54 um a>=86,-6,=(06,14-562) =0,52 um
0,54

A =3T3+ o5 37456+ 37371) =37414 sy

Omeem: NvHA BOJIHBI HCU3BECTHOM TUHUU 3741,4HM.

IlIpumep 3. OnpenencHue COACpX)aHUS MapraHila B CTalld MO METOAY 3-X ITAaJOHOB OBbLIN
M3MEpEHbI OUepPHEHNUs JTUHUI TOMOIOTHYEcKOoi maphl Are = 2936,9A 1 A = 2933,06A. Onpenenuts
MacCOBYIO JIOJII0 MapraHia B CTaju, UCIIOJIb3Ysl CIEYIONINE JaHHbIE:

Wi Yo 0,33 0,89 3,03 Wy

Ske 1,33 1,24 1,14 1,08

Swin 0,95 1,06 1,20 0,96
Pewenue:

PaccuntaeM pa3HOCTh 3HAYEHUM IOYEPHEHMs JMHUN Iapbl MapraHell JKeJle30 U Haujem
Jorapugm 3HaYeHUH MacCOBOM JIOJIM MapraHiia, 3aTeM IO MOJYyYEHHBIM pacyeTaM MOCTPOUM Tpaduk
3aBHCHMOCTH 1gw oT °S:

°S=(Swn Sre)

°S,=0,95 1,33 = 0,38
°S,=1,06 1,24= 0,18
°S,=1,20 1,14 = 0,06
°S,=0,96 1,08= 0,12

lgw: =1g 0,33 = 0,48

lgw, =1g 0,89 = 0,051
Igws = 1g 3,03 = 0,48



o1 AS

0.0

0.1

-0,3-

04

086 04 0.2 a0 02 04 a6
Ig @

Haxomuwm Igwy u3 rpaduxka: Igw, = 0,085, w,=1,21 %.

Omeem: maccoBas 10J1s Maprasma B ctanu 1,21%.

Ilpumep 4. 1lpu omnpeneneHuy MapraHiia B aTIOMUHMHM aTOMHO- aOCOpPOLIMOHHBIM CHOCOOOM
ObUI IOCTPOEH I'PalyHPOBOYHBIN IrpaduK MO CIEAYIOUIMM JaHHBIM:

KoHnenTpanus ctaHgapTHbIX pacTBOpoB Mn, | 0,5 1,0 1,5 2,0
MKT/cM’

AtomHoe mnoriomenre Mn npu 279,5 Hm | 12 25 37 49
(4MCII0 MeaeHui)

HaBecka ananmmsupyemoro oOpasiia Maccoii 0,2 T pacTBOpeHa B CMECH KHCJIOT U TIEPEHECEHA B
MepHyI0 Koy BMectuMocThio 100 Mi. ATOMHOE MOTJIOIIEHHE ATOTO pacTBOpa COCTaBisieT 23
JeneHust mKaibl. OnpeaeauTb MacCOBYIO JIOJIO Maprasia B aJlloMUHUU (B %).

A Pewenue:
11 xR

[To rpaduky, METOAOM WHTEPIOJIUIMU IO BEIMYUHE Ay
Haxomum C,; momywdaem C, = 0,925 mxr Mn B 1 cm’.

30} ! :

P Y : : MaccoBas 10151 Mapraiia B AJIIlOMAHUM PaBHA:
------ 1 1 -6
L ___ - 0,925 -10° 100 100

10 o : ! w(Mn) = ) ™ =0,0462%

| —
0,3 Cx 1,0 1,5 2,0
Mn, mKr/cm?®

Puc. 3. I'paxyupoBounslii rpaduk
B KOOpJAMHATAX
Ceon Acm.
Omeem: maccoBas 101 Maprania B amomMuauu 0,0462%.

Ilpumep 5. Ilpu ananuze npoOb1 Maccoit 0,9816 T Ha conepkanne Co XeMUITIOMUHECIIEHTHBIM
dororpadpuyeckuM METOJOM Ha OJHY (DOTOIMIACTHMHKY CHUMAIHM CBEYEHHE MPOOLI aHATH3UPYEMOTO
pacTBOpa, CTAaHAAPTOB U XOJIOCTOTO OmbITa. B siueliku KroBeThl momemanu mo 0,5 mir pactBopa coid
Co, mpubaBisUId CamUIMIAT HATpUs (IUIsI YCTpaHEHUs Memaroniero aeicteust katuonoB Cu u Fe) u
onnHakoBoe KonmmyecTBO H>0O,. KroBeTy BBIIEpKHBaIM A0 TOJHOTO TPEKPAIIECHHUsS CBEUYCHUS,
TUIACTUHKY (poTomMeTpupoBanu. 3HadeHne AS CTaHTapTHBIX pacTBOpPOB, coxepxkammx 4,0; 8,0; 12,0;
16,0 mxr/mn Co, cocraBuinu 0,17; 0,28; 0,4; 0,53 cooTBeTcTBeHHO. BhIumcnure MaccoByto 00 (%)
kobOanbTa B pode, eciu AS, = 0,20.

Pemenne:



AS N
0,6
0,5
0,4
0,3
0,2
0,1

B xemuminromuHecieHTHOM (oTorpaguyeckoM MeToje
HCIIOJIB3YETCSl 3aBUCHUMOCTh AS — pPa3HOCTH TNOYEPHEHUH
OITeH B UX LEHTpaXx M (oHA XOJOCTOW MpoObl — OT
KOHIIEHTpAlluu orpezenseMoro sneMeHTa. Ilpu cobmronenun
psiia yCIOBUH 3Ta 3aBUCUMOCTB OJTU3Ka K JIMHEHHOM.

[To rpaduxy ompenenseM KOHUEHTpPALUIO KOOAalbTa,
paBHyto 5,0 Mkr/mii. MaccoByto gomo (%) kobanbTa B poode
HaxoJIuM 1o GhopmyJie:
~m(Co)107° 1100 _5-0,510"° 100

m 09816

048 1216
C{Co), mkr/mn

w(Co) =2,5510"*%

Puc. 4. T'papympoBoussiii rpe m(Co) — Macca KoGanbTa, MKT; m — HaBecka IpoObl, T.
rpaduk B KoopauHarax AS -
c.

6. OBPA3OBATEJIBHBIE U UTHOOPMALIMOHHBIE TEXHOJIOT'MU

B cootBerctBun ¢ TpeboBanmsimu PI'OC BO mo HampaBlieHHIO MOATOTOBKH pealu3alus
KOMITETEHTHOCTHOTO TOJXO0/a MPEAyCMAaTPUBAET HMCIOJIL30BAHME B YUYEOHOM IMPOIECCE aKTUBHBIX U
WHTEPAKTUBHBIX (DOPM MpOBENEHUS 3aHATHH. (KOMIBIOTEPHBIX CHUMYJSIUN U TpP.) B COYETAHUU C
BHEAYJUTOPHON paboTol C T1enbi0 (POpPMHUPOBAHUA U Pa3BUTUA TPeOyeMbIX KOMIICTCHIIUMA
oOydaromuxcs.  BO3MOXHO  NpUMEHEHHE  JJCKTPOHHOrO  OOy4YeHHs H  JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHUH

B yuebHOM mporecce NMPUMEHSIOTCS TPYNIOBbIE OOCYXAEHHUS NPH YCTHOM ONpOCEe, aHaIHu3
CUTyallull U UMHUTALIMOHHBIX MOJENEH MpH 3aciaymnBaHuu pedeparoB. Ha mabopaTopHbIX 3aHATHAX
paboTa B mapax ¥ MajbIX Ipymnax.

VY4eOHble 3aHATUA 1O JUCUUIUIMHE MOTYT TakXke IPOBOJUTHCS C IMPUMEHEHHEM
UH(POPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX ~ CeTe MHpU  ONOCPEOBAaHHOM (Ha  PacCTOSIHUM)
MHTEPAaKTUBHOM B3aWMOJIEUCTBUU O0YyYarOUIMXCs U MpernojaBaTelis B pexumax on-line u/uwnu off-line
B (hopMax: JIeKUMH-TIpe3eHTaluil (C UCII0Ib30BaHUEM IUIaTGOPMBI Zoom).

Ta6auna 5. O6pa3oBarenbHbIC TEXHOJIOTHUHU, UCTIOI3YEeMbIE PU Peallu3allii yUeOHbBIX 3aHITHIA

Pa3nen, Tema @dopma y4eOHOTro 3aHATHS
JUCHUTUIUHBL (MOYJIs1) Jlexuus [Ipaktrueckoe JlaboparopHas paboTa
3aHATHE,
CeMHUHAp
Tema 1. Beenenue. Jlexmus- OpoHTANTBHBIN @pOHTAIBHBIHN ONPOC
Knaccupukarms M | npeseHTalMs B onpoc
XapaKTCpHUCTHKaA METOA0B Online (bOpMaTe
aHaJIn3a
Jleknusi- OpoHTaNTBHBIN PaGoTa B mapax, npu
Tema 2. DneKTpOXUMHUYECKHE [pe3eHTalHs B OIIpoC BBIIIOJIHEHHE
METO/IBI uccnenoBanus | online ¢opmare nabopaTopHbIX padoT.
BCLIECTB AHanus cutyanuii npu
3acIyIIMBaHUHU pedepaToB
Jlexuus- @pOoHTaIBHBIN PaGora B napax, npu
Tema 3.| Tmpe3eHTauUus B orpoc BBITOJTHEHUE
CIeKTPOCKOTINYECKHE u | online ¢popmare n1abopaTopHBIX paboT.
JIpyTHe ONTHYECKHE METOABI AHanu3 cuTyauui u
HCCIeI0BaHNA pelienne 3aga4 Ipyu caave
J1a00paTOPHON PabOTHI




Jlexuus- @pOoHTaTIBHBIN Pab6ota B mapax, npu

Tema 4. MeToas! pa3aeieHus IIpe3eHTalus B onpoc BBITIOJIHEHUE
¥ KOHLCHTPUPOBAHUS online ¢popmare 71a00paTOPHBIX PadOT.
YcTHBIN onpoc.
Jlexuus- @pOoHTaTIBHBIN PaGora B napax, npu
IIPE3CHTALNS B orpoc BBIIIOJIHEHHE

T 5.X .
ema pomatorpadis online ¢popmare n1abopaTopHBIX PaboT.

Y cTHBINM onpoc

6.2. UnpopManmoHHbIE TEXHOJIOTHH

- TIPUMEHSI0TCA BO3MOXHOCTU VHTEepHEeTa B yueOHOM Ipoliecce (BO3MOKHOCTEW 3JIEKTPOHHOM
MOYTHI TIperojiaBaTenst (pacchlika 3aJaHui, NPEOCTaBICHHE BBIMOJHEHHBIX pabOT, OTBETHI Ha
BOIPOCHI, 03HAKOMJICHUE YYaIlIUXCs C OLEHKAaMH U T.[1.))

- TpU pealu3aluil Pa3InYHbIX BUJIOB YYEOHOH M BHEY4eOHOH pabOThl HCIOIB3YHOTCS
cienyrone HWHOOpPMAIMOHHBIE TEXHOJOTHH: BHUpPTyajbHas oOydamomas cpeaa (MiIM cucTtema
ympasieHus: ooydenuem LMS Moodle «DnekTpoHHOe 00pa3oBaHUE») WM WHbIE MHPOPMAIIMOHHBIE
CHCTEMBI, CEpBUCHI U MECCEHJIKEPHI

6.3. IlporpammHoe o0OecneuyeHue, coBpeMeHHble NPo(eccHOHAIbHbIE 0a3bl JAHHBIX M
HH(POPMAIMOHHBbIE CIIPABOYHBIE CHCTEM

6.3.1. IlporpamMHoe o0ecnieueHue
- Jluyenszuonnoe npozpammuoe obecneuenue
Haumenosanue npoepammmnozo obecneuenus Hasnauenue
Ilnamgpopma oucmanyuonrnoco 0b6yuerus
LMS Moodle «Onexmponnoe obpasosanuey

Bupmyanvnas obyuarowas cpeoa

6.3.2. CoBpemeHHbIe MPO(ecCHOHAIbHBIC 0a3bl JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE
CHCTEMbI

OnektponHast Oubnuoreunas cucremMa (DBbC) OOO «lIlonurexpecype» «KoHCyabTaHT
cTyaeHTa»: www.studentlibrary.ru

®OHA OHEHOYHBIX CPEACTB JJisd TEKYHIEI'O KOHTPOJIA U
MNPOMEXYTOYHOM ATTECTAIIMU MO JUCIHUATIJINHE

7.1. IllacnopT (pOHAA OLIEHOYHBIX CPEICTB

[Ipy mpoBeneHUM TEKYIIEro KOHTPOJS M MPOMEXYTOUHOH aTTecTalud MO JUCIHUILINHE
(Mmonymo) «IlpakTukym mno d¢usnyeckue M (PU3MKO-XMMHYECKHEe MeTOAbl MCCJIeJOBAHUS B
XHMHMW» TIPOBepseTCs CPOPMUPOBAHHOCTh y OOyyarolUXcsd KOMIETEHIIMH, yKa3aHHBIX B paszzeine 3
HACTOSIILEH MporpamMMmbl. DTamHOCTbh (POPMHUPOBAHUS JIAHHBIX KOMIIETEHLUH B MPOILECCE OCBOCHHS
00pa3oBaTeNbHON MporpamMMbl  ONPENENIeTCs IOCIEOBATeIbHBIM OCBOCHHEM JTUCHUIUIMH U
IIPOXOXAECHUEM NPAKTHK, a B MPOLECCE OCBOEHUS IUCLUIUIMHBI — IOCIEI0BATEIbHBIM JOCTHKEHHEM
PEe3yJIbTaTOB OCBOEHMS COZIEPKATEIBbHO CBSA3aHHBIX MEXKIY COOOH pa3aenoB, TeM.

Tadiauua 6. CoorBeTcTBHE Pa3ae/ioB, TeM AUCHUILIMHBI, Pe3yJIbTATOB 00YYEeHHUS 110 TUCHHILIMHE
1 OLICHOYHBIX CPEICTB

. Kon
KonTponupyemsiii pa3uen, Tema . Haumenosanue
KOHTPOJIUPYEMOit
JUCLUILIAHEI OIICHOYHOTO CpPEeCTBA
KOMIIETEHIIH
Tema 1. Bsenenue. Knaccubmnkanus u o
¢ OIIK-2, OIIK-3 YcTHbli onpoc.
XapaKTepUCTHUKA METOOB aHaN3a



http://www.studentlibrary.ru/

T 2. Otuet o 1abopaTOpHOIL
emMa ONEeKTPOXUMUYECKHE METOIBI OIIK-2, OIK-3 parop
HCCIIEIOBaHMS BEIECTB pabore. Pedepar
. TUET I TOPHOI
Tema 3. CHeKTpOCKONUYECKHE U APYTHE OIIK-2, OTIK-3 Otuer 1o 1a00paTopHO
ONTHYECKHE METObI NCCIIEIOBAHUS pabore. Pemenue 3agau
. TUET M0 JI TOPHOM
Tema 4 Metons! pasnencHus U OIIK-2, OITK-3 Otuer no a60pil OpHO
KOHIICHTPUPOBAHHUS paboTe. YCTHBIN O1poc
Ot4er no 1abopaTopHOi
Tema 5. Xpomarorpadus OIIK-2, OIIK-3 pabote. YcTHBII ompoc.
KonTponbHas pabota

7.2. Onucanue mokasartejeid m KPUTEPHUEB OUCHUBAHUA KOMHeTeHHHﬁ, OIMMCAHHEC IIKAJI

OIICHUBAHUA

Ta6auna 7. [okazatenu oreHUBaHUS Pe3yIbTaTOB O0yUEHHS B BUJIEC 3HAHHM

[Ixana Kpurepun onenuBanus
OLICHUBAHHUs
JEMOHCTPHpPYET TIIyOOKOe 3HAaHHE TEOPETHYECKOro Marepuanga, yMEHHUe
5 00OCHOBAHHO M3JIaraTh CBOM MBICIH IO 00CYKJaeMbIM BOIIPOCaM, CIIOCOOHOCTH
«OTJIIMYHO» | TIOJTHO, NIPAaBWJIBHO M apryMEHTHPOBAHHO OTBEYaThb HA BOIPOCHI, MPUBOIUTH
IPUMEPHI
4 JEMOHCTPUPYET 3HAHUE TEOPETHUECKOIO MaTepuala, €ro IMoCIeNOBaTeIbHOE
«Xopomo» U3JI0)KEHUE, CIIOCOOHOCTh MPUBOAUTH MPHUMEPHI, JOMYCKAET €IMHUYHbIC OIIHOKH,
MCIPABJISIEMBIE ITOCJIEC 3aMEYaHMsl IPENOJaBaTEIs
3 JIEMOHCTPUPYET HEINOJIHOe, (parMEHTapHOE 3HAHHE TEOPETUYECKOro MaTepHaia,
«YI0BICTBODH TpeOyrolliee HaBOSAIIMX BOIPOCOB IMpENoaBaTeis, IOMYCKaeT CYIIECTBECHHbIE
TeIBHO OIIMOKM B €ro U3JI0KEHUH, 3aTPyAHSETCd B MPUBEICHUM IPUMEPOB U
(G opMyIHpPOBKE BHIBOJIOB
2 JIEMOHCTPHPYET CYIIeCTBEHHBIE TPOOEIbI B 3HAHUU TEOPETUUECKOTO MaTepuraa, He
«HEYJIOBJIETBO | CIIOCOOEH €ro M3J0XKHUTh U OTBETUTh Ha HABOASIIME BOIIPOCH! MPENojaBaTess, He
PUTENBHO» | MOKET PUBECTH IIPUMEPHI

Taouauna 8. [loka3aresu oOleHHUBAHUA Pe3yJabTATOB 00y4eHHUs B BU/le YMEHUI U BJaaJeHHH (1J1s
J1a00pPaTOPHBIX paboT)

[IIxana Kpurepun onennBanus
OIICHUBAHUS
5 JTEMOHCTPHUPYET CIOCOOHOCTh TMPUMEHATHh 3HAHWE TEOPETUUYECKOrO Marepuaia
COTIMHoy | TPH BPITIOTHEHHH 3a71aHHH, TIOCIE/I0BATENbHO 1 MPABHIIBHO BBINOTHACT 3a/aHN,
yMeeT 000CHOBAaHHO M3J1araTh CBOM MBICJIH | JIeJIaTh HE0OXO0MMbIE BHIBOIBI
JEMOHCTPHPYET CIMOCOOHOCTh MPUMEHSTh 3HAHUE TEOPETUYECKOro MaTepuaia
4 P BBITIOJTHEHUH 3aJ[aHUH, ITOCIEA0BATEIbHO U MPABWIBHO BBITIONHSACT 3a/IaHuUsA,
«XOpOIIIOY yMeeT OOOCHOBAaHHO W3JaraTh CBOM MBICIA U JieJlaTh HEOOXOIWMBIC BBIBOJBI,
JOTIyCKaeT  €JUHWUYHBIC  OMWOKHU,  HCHOpaBIsIEMbIC  IOCIE  3aMEYaHHS
IIPEIo IaBaTelIs
3 JNEMOHCTPUPYET OT/ENbHbIE, HECUCTEeMATU3UPOBAHHBIC HABBIKH, HWCIBITHIBACT
«YIOBIICTBOPH | 3aTPyJHEHUST W JIONMYCKACT OIIMOKW TP BBITIOJHCHUH 3aJaHUN, BBITOJHSICT
TENLHO» 3a/IaHKE 110 TTOJICKA3Ke MPEToIaBaTeis, 3aTpyaHsIeTCs B (HOPMYJIUPOBKE BHIBOJOB
2 HE CIOCOOEH MPaBUIILHO BBHIMIOJHUTH 33/IaHUS
«HEYIOBIETBO
PUTEITLHOY




7.3. KoHTpoJibHbIEe 3aJaHMsl WJIM HWHbIe MaTepuajbl, HeOOXOAUMBbIEC [JIsI OLEHKH
pe3yJabTaTOB 00y4eHHs MO IMCHHUILIHHE

Tema 1. Beenenne. Kitaccupukanus u XapakTepucTUKa MeTOI0B aHAJIU3A
1. Bonnpocs! s yCTHOTO onpoca
1. YyBCTBUTEIBHOCTH, TOUHOCTH, IPABWIBHOCTh METOOB aHAJIA3A.
2. Pacuer 1OBEpPUTEIBLHOIO MHTEPBAA Ul PE3YJIbTATOB aHAIU3A.
3. Amnamutnueckuii curtai. CBoiicTBa BemecTsa. [lonmyyeHne aHanuTHYECKOro CUTHANIA.
4. Knaccudukanus METo10B XUMHUH 10 MPUHLHUITY HOJTYYESHUS aHATUTUYECKOTO CUTHAIA.
5. Kiaccudukanus HHCTpyMEHTAIbHBIX METOIOB aHAJIU3a.
6. l3MmepeHne aHAIUTUYECKOTO CUTHAJIA.
7. 3aBHCHMMOCTb aHAJTUTUYECKOTO CUTHAJIA OT KOJMYECTBEHHOTO COCTaBa MpOOBbI.
8. Ilpuémsl onpeneneHnss HEM3BECTHOW KOHLEHTPALUU B MHCTPYMEHTAIBHBIX METOJAX aHAJIN3A.
9. Metonx rpaxyupoBOYHOTO TpaduKa.
10. Metox ctannapToB (METOJ MOJIIPHOTO CBOMCTBA).
11. Merox no0OaBoK.
12. HCTpyMEHTaIbHOE TUTPOBAHUE.
13. Merponornueckue XxapakTepUCTUKH HHCTPYMEHTAIbHBIX METO/IOB aHAIN3A.

Tema 2. 3]16KTpOXIIIMVI'-IeCKI/Ie MeToAabl uccienoBaHusa BeLlecTB

1. OTuer no JabdopatopHoii padore

Jlaboparopuas padota Nel. MonomeTpuyeckoe onpeaesieHne colep:KkaHusi METaJlJIOB B pacTBOpeE
JlabopaTtopHas padora Ne2. Onpenenenue pH (akTUBHOM KUCIOTHOCTH) COKa

JlaGopaTtopHas padora Ne3. [loTeHIMOMETPUYECKOE TUTPOBAHUE COISTHOM KUCIIOTHI IIEJI0YbI0

2. Tembl pedpepaTon

1. Konnykromerpuueckue Meronbl. [Ipsmas KOoHIyKTOMETpUS.
2. KonaykromMeTpuueckoe TUTPOBaHHE.

3. IloreHnuMoMeTpUYECKHE METO/IbI aHAIN3A.

4. Hon-cenekTUBHAs MOTECHIIMOMETPHSL.

5. IloTeHIMoOMeTpHUYECKOE TUTPOBAHUE.

6. BonpTamnepomeTrpuyeckue BUAbI aHAN3A.

7. Tlonsporpadus. CoBpeMEeHHBIE MOISIPOTpaduIeCKIEe METOIBI.
8. AMIEpoOMETpUYECKOE TUTPOBAHUE.

9. DnekTporpaBUMETPUUYECKHUI aHAIIN3.

Tema 3. CiekTpockonuyeckue M Jpyrue onTuyeckue MeToAbl aHAIN3a
1. OTuer no s1aboparopHoii padore
JlabGopaTtopHnas pabota Nel. doTtomeTprueckoe onpeaeseHrue CoAepKaHus XpoMa METOJOM CPABHEHHUSI
Jlaboparopuas pabora No2. doToMeTpuyecKoe OIpe/eieHHe [HMHKAa METOJOM TIpagyHpOBOYHOIO
rpaduka
JlaGopaTtopHnas padora Ne 3. Onpenenenue >xenesza (III) B pactBopax MeToaoM 100aBOK
JlabopaTtopHas padota Ne 4. @oroMeTpuueckoe onpeieJIeHUe Mapratiia 1 XpomMa IIpu UX COBMECTHOM
MPUCYTCTBUU
JlaboparopHast pabora Ne 5. doromerpudeckoe OmpesesieHue IUHKAa METOJIOM TPaayHPOBOYHOTO
rpaduka
JlaboparopHast pabora No 6. AHanW3 CMeCH KpacUTeleld C HENepeceKalomUMUCS CIIEKTpaMu Ha
dboTokonopumerpe
JlaGopatopnas padorta Ne7. OnpezneneHne MOIEKyISIpHON pedpakiy CIUPTOB
Jlaboparopuas pabora Ne§. Pedpaxtomerpuueckoe ompeesieHue KOHIGHTpAIlMH caxapo3bl B
MPO3PAYHBIX CUPOIIAX



JlaGopatophas pabota Ne9. Pedpakromerpuyeckoe ornpeesieHue BOAbI B MeJe
Jlaboparopuass pabota NelO. OmnpeneneHue KOHIEHTpAIMHM XJIOPHI-UOHOB TYpPOUIUMETPUUYECKUM
METOJIOM

2. Pemienne 3anau

1. Koopduument monsproro moriomenus kommiekca Fe(SCN)** mpu 580 um pasen 6 - 107,
Paccunrarh ONTUYECKYIO TUIOTHOCT 3 - 10~ MOJIB/I pacTBOpa KOMILIEKCA, U3MEPEHHYIO IpH 580 HM B
KioBeTe ¢ / =2 cM.

2. PaccuutaTh MUHHMMAaJBHO ompezensemMyto wMaccy (B wmr) kemeza (III) mo peakuuum c
CyJIb(POCATUIIUIIOBOM KHCIOTOW B aMMHAYHOM CpeJie TPU UCIIOH30BAHUN KIOBETHI C TOJIITUHOM 105 /
=5 cM; 00bEM OKpALIEHHOTO pacTBopa V paBeH 5 cM’; KO3 (PUIMEHT MOJSPHOTO MOTIOIEHHS PABEH
4000; MuHUMAaJIbHAs ONITHYECKAs! INIOTHOCTb, U3MepsieMasi mpubdopom, coctasiser 0,01.

3. Jlna ompeneneHuss HUKENsA B KaTalu3aTope THAPUPOBAHMS XUPOB HABECKY KaTalu3aTopa,
pasHyio 0,215 r, pacTBOpUIN, JOBEIM 0 METKH B MEPHOM K0y10e BMectrMocThIo 200 cm?. K 10 cm’
TOr0  pacTBopa J00aBMIM  TapTpara Kajlusf-HaTpHs, aMMHMaK, Hepcyiabpar  aMMOHUS,
JTUMETHITIIMOKCUM, MOAOTpelId B TeueHue 5 MuHyT, oxnagwid. Ilo rpaagyupoBouHomy rpaduky
ONpEACININ, YTO B aHAIM3UPYEMOM pPAacTBOpE colepkutcs 2,1 mr Hukens. ONpeneauTb MacCoBYIO
JIOJIF0 HUKEJIS B KaTalu3aTope.

4. Tlpu ¢oTOMETPUYECKOM OIpENeIeHHH THTaHa C XPOMOTPOIOBOH KHCIIOTOM B pacTBope,
coaepxariem 0,45 MKr TuTaHa B 1 MJI, B KIOBETE C TOJIIIMHOM CJIOSA S CM OBLJIO TIOJIYYEHO OTKJIOHEHHE
no mkaine raapBaHomerpa 90 Mka. [l majzarolero CBETOBOIO IMOTOKA OTKJIOHEHHWE M0 ILIKaJe
rasibBaHoMeTpa Obwto 155 mxa. OnpenenuTs MOJAPHBIA KO3 UIMEHT MOTJIOUIEHHUS] OKPalIeHHOTO
COEJIMHEHMS, B KOTOPOM Ha aTOM TUTaHa IMPUXOIUTCS MOJIEKYJIa XPOMOTPOIIOBOH KUCIIOTHI.

5. Monsipabiii  KOd(DPUITMEHT TMOTJIONIEHUSI KOMIUIEKCa OepWuIusl C  aleTUIAllETOHOM B
xsopoopme s BoaHbl 295 HM paBeH 31600. Kakoe MuHMManbHOE conepxkanue Oepumuius (B %)
MOXHO ONpEIEINTh B HaBecke | I, pacTBOopeHHOM B 50 MJI, B KIOBETE C TOJILIMHOM CIIOSA 5 CM,
MPUHUMAass MUHUMAIBHBI OTCYET MO MIKaJe ONTUYECKOW TUIOTHOCTH (orokomopumerpa 0,025?7 B
OKpAIlIEHHOM COEIMHEHUU Ha aTOM OepHILIHS MPUXOIUTCS MOJIEKYJIa alleTUIaleToHa.

6. Ilpu ¢doromerpuyeckoM OIpeeNIeHUH XKelie3a B BOJAE MO pEakiuH C CYyJb(HOCATUINUIOBOM
KHUCJIOTOM JIJIs1 CTaHJAPTHBIX PACTBOPOB OBLIH MOMTYYEHbI CIEAYIOIINE JaHHbIE:

Conepxanue xenesa, % 0 0,1 0,2 0,3 0,4 0,5

OtcuéT no uikane rajbBaHomerpa A 100 87,5 | 77,5 | 68,5 | 59,0 52,5

[Toctpouts KanuGpoBoUHBIE IrpauKu B cUcTeMax KoopAuHaT A -c¢ u D - c. BelBecT ypaBHEeHue
JUISL BTOPOTO TpaduKa U ONPENeIUTh COIEp)KaHHe jKee3a Mo rpadukaM W PacyeTHBIM IyTEM, €CIIH
OTCYET MO0 IIKajie ragbBaHomeTpa paBeH 71,5. Ilo rpaduky D - ¢ OLEHUTh TOYHOCTH OINpENENIeHus,
€CJIM TOYHOCTb OTCYETA 10 IIKaje rajasBaHoMerpa 0,5 neneHus.

7. B cnekrpe mpoObl Mexay duHUAMH kene3a A = 304,26 um u A, = 304,58 HM umeeTcs emie
OJlHA JIMHUS. BBIUUCINTG IMHY BOJHBI ATOH JMHUU Ax, €CIIM Ha SKPaHE CIEKTPONPOEKTOpa OHa
yJajeHa OT IepBOM JIMHUM Kese3a Ha 1,5 MM, a OT BTOpoil - Ha 2,4 MM.

8. Ompenenute MaKCUMaIBHO JOMYCTUMYIO IIUPUHY BXOJHOW W BBIXOMHOW HIETH (b M Dpux)
KBaHTOMETpPA, MO3BOJISIONIYIO elle M30eXaTh HaJO0XKEeHUs JIMHUNA CIIEKTpa OCHOBBI Ha JIMHUIO Maioi
npuMecu cepeOpa Mpu aHaIUM3e YUCTOM MeAW C TPUMEHEHUEM Jyr'M [OCTOSHHOIO TOKa.
[Tpennonaraercsi, 4To B CHEKTpe MPOObI MEXIy JIMHUSAMHU OCHOBBI M cepedpa HEeT IPYrux JIMHUIL.
OOGparHas nuHeitHas gucnepcus npudopa D=13A /MM, ysemuuenue npudopa 1,4.

9. OmpenenuTh MaccOBYIO JOJII0O MapraHua B % B CTajld, €ciad Npu (OTOMETPUPOBAHUU I10
MeTOoAYy 3-X ATAJOHOB OBLIM MOJYYEHBI CISAYIOIIUE JaHHbIE:

Oraion 1 2 3
Chm,% 1,20 0,94 0,48
AS 0,47 0,39 0,17

Ananusupyembiii oOpazer; umeet AS, = 0,3. Omegem: 0,04%.



10. [Tpu onpenenenun Cd B Si AS = 0 coorBercTBOBana wy = 1,05 %, a nns stanoHa c
MaccoBoit gomeit w; = 5,62% AS; = 0,54. [loctpouTs rpagyupoBouHsiii rpaduk u onpenenuts w(Cd) B
uccienyeMom oopasie, eciau AS, = 0,25.

11. [Tpu HeenomeTprueckoM onpeziesieHuu 6apusi ObUTH MIPUTOTOBIIEHBI cycrnieH3un BaSO,
U3 CTaHJIAPTHOTO PacTBOpa C KOHIEHTpanuend Oapus 57,2 MKr/MII M pacTBOpa, aHAIM3HPYEMOTrO Ha
comepxanue Oapus. Kaxymascs ontuyeckas IUIOTHOCTh paBHa coorBerctBeHHO 0,50 u 0,45.
Paccunrtarh KOHIIEHTpAIUIO Oapysi B aHAIU3UPYEMOM PAacTBOPE.

12. JIns mocTpoeHus TpagydpoOBOYHOrO rpaduka mOpu TypOUAUMETPUUECKOM OINpeAesieHuU
XJIOpPUJ-UOHOB OBUIM TPUTOTOBJICHBI cTaHaapTHble cycrneH3nn AgCl W u3MepeHa WX Kaxylascs
ONTHUYECKas INIOTHOCTB:!

C-10°(CI"), mr/mn_| 2 5 10 15
A ax 0,075 0,200 0,400 0,600
W3 ipoObI BOBI ObLTAa MPUTOTOBJICHA AHAJIOTUYHO CTaHAapTHBIM cycrieH3us AgCl u u3mepena ee
KaXyIIasicsl ONTUYeCKasi INIOTHOCTh, paBHas 0,45. Onpenenuts koHueHTpauuto NaCl B Boae, Mr/mi.

13. U3 naBecku nupura maccoit 0,609r npurorosunu 250mi pactBopa, u3 10Mi koToporo mnocie
COOTBETCTBYIOIICH 00paboTku momyunau 100mn cycnensun BaSO, ¢ ontudeckoit miotHocThiO 0,55.
Bo Bropoii ananmormuHOi mpobe mocie mobaBneHus 10mi cranmaprHoro pactopa BaCl, (T =
0,004702r/mi) onTrdeckast MIOTHOCTH cycnieH3uu BaSO, Bo3pocaa g0 0,85. Onpeaenuts MacCOBYO
noitto (%) cepbl B TUPUTE.

14. VaTEeHCUBHOCTH JoMuHecHeHIMKM pactBopa 0,15 1 cenena coctaBwia 0,25 yCIOBHBIX
enunull. [locne moOaBiaeHUs CTaHIAPTHOTO PAacTBOpa, coxepkamero 50 MKI rajius, HHTEHCUBHOCTh
JIOMUHECIICHIINM yBenuuuiach 10 0,75 yciaoBHbIX equHuIl. ONpeneanTb CoAepKaHue rajlius B celieHe
(B %), eciii UHTEHCUBHOCTb JIIOMUHECIIEHIIUU X0JIOCTOro pactBopa paBHa 0,05 yCIOBHBIX €IMHHII.

15. Paznuynvlie 0b0vemvl cmaunoapmuoz2o pacmeopa, cooepxcaujeco 1 me meou @ 1 mn, nocie

00pabomxu pacmeopom JIOMO2AITUOHA pazdasuiu 000t 0o 100 mn u uzsmepunu UHMEHCUBHOCb UX
Jnomunecyenyuu. bBoliu nonyuenvl ciedyrowue pe3yiomamoi:
O0BeM CTaHAAPTHOTO PACTBOPA, MJI 2 4 6 8 10
HNHTEHCHBHOCTD JIOMUHECIIEHIINH, 22 37 51 65 79
YCJIOBHBIC €IMHUIIBI
Hagecky | r merania, cofeprKamiero cieibl MeIu, paCTBOPHIIM B KUCIIOTE U pa30aBUIIM PacTBOP
Bogo mo 10 s M3 1 ma storo pactBopa momyywnnm 25 M pacTBOpa, HHTEHCHBHOCTH
JIOMUHECIIEHIIMM KOTOPOTo cocTaBuia 43 ycinoBHbIE eqUHMIBI. ONpenennTh COAEp)KaHue MeOu B
Mmetaise (B %).

Tema 4. MeToabl pa3iesieHusi 1 KOHHEHTPUPOBAHHUSA

1. OTuer no JadoparopHoii padore

JlaGopaTtopHas pabota 1. DkcTpakimorHopoTomeTprdeckoe onpezeienne annoHHbix [TAB B Bogax
JlaboparopHass pabdora 2. CopOIIMOHHOE KOHIIEHTPUPOBAHHE TSDKETBIX METaNIOB HAa MPHUPOJIHBIX
copOeHTax

2. Bonpochbl K YCTHOMY OIIPoOCy

1. HazoBuTE OCHOBHBIE BU/bI KOHIIEHTPUPOBAHUS.

2. Yro Takoe K03 UIUEHT pacnpe/IesieHns], CTENeHb U3BJIeUeHUs, KO3 (PUIIMEHTOB pa3/ieneHus ?

3. Ilpy Kakux 3HadyeHUsAX KOd(PPUIMEHTOB pa3neneHuss U KOI(P(UIMEHTOB pacHpeaeIeHHs
JIOCTUTAETCA KOJTMYECTBEHHOE Pa3/ICIICHUE BEIIECTB?

4. Yem oTIMYAIOTCS THOPUIHBIE METO/IBI aHATIM3a OT KOMOMHUPOBAHHBIX?

5. Jlaiite onpesieneHue CAeAYOUUX MOHITHI: SKCTPaKLuUs, SIKCTPAareHT, pa30aBUTENb, SKCTPAKT.

6. Kakue ycioBust HeOOXOAMMO CO3AaTh JJIS EPeXo/ia BeIeCTBA U3 BOJHON (ha3bl B OPraHUYECKyI0?

7. YKaxuTe pa3inuus Mexay KOHCTaHTOW U KOoA(h(UIIMEHTOM pacrpeesieHusl.

8. Jlng kakoro Tuma yacTHUIl KOHCTAHTa U KO3 (UIIMEHT pacnpeeeHust 0ObIYHO PaBHbI?



9. Ot xakux (aKTOPOB 3aBHCHUT CTENCHb M3BICUYCHHUS BEIIECTBA IKCTPAKIIMOHHBIM MeToaoM? Kakum
00pa3oM cTerneHb U3BJICUYCHHS CBsA3aHa C KOO(PDUIIMEHTOM pacpenecHus?

10.  Kakum AomkeH OBITh MHHUMAJIbHBIA KOI(PQPUIMEHT pachnpeneneHus, 00ecIeuynBaroInil
u3Bnedenune 95% pactopenHoro Bemectsa u3 100,0 Mi BoAHOTO pacTBOpa dKCTpakuuei: 1) apyms
nopuusMu 1o 25,0 mit; 2) naThio noprusvu o 10,0 mn?

1. [lepeuncnure OCHOBHBIE CIIOCOOBI OCYIIECTBICHUS SKCTPAKITUH.

12.  Ilouemy sKCTpaKIUs HOHU3UPOBAHHBIX OPraHUYECKUX COEIMHEHUH 3aBUCUT OT pH?

13.  Ha3oBuTe OCHOBHBIE THIIbI SKCTPAreHTOB, UCIIOIb3YEMbIX IS U3BJICUECHUS HOHOB METAIJIOB, U
IpyNIbl SKCTPAarupyOIIMXCs COETUHEHUI.

14.  Yto Takoe cBepxkputHueckuil ¢mionn? Kakue cBepxkputudeckue ¢GIIIOMABI Yalle BCETo
UCTIONB3YIOT B METOJI€ CBEPXKPUTHUECKON (DITFOMTHON SKCTPaKIHK?

15. JlaiiTe onpeneneHne CIeayoNuX MOHATHNH: COPOIIHs, COPOCHT, AITIOCHT.

16.  Kakue BuabI B3aUMOACHUCTBHS CYILECTBYIOT MEKIY BEIIECTBOM U cOpOeHTOM?

17. B kakux koopauHaTax CTpOSIT U30T€PMBbI copOMn?

18.  IlepeuncanTe OCHOBHBIE CIIOCOOBI OCYIIECTBICHUS COPOLIUH.

19.  Cdopmynupyiite KpUTEpUH, IO KOTOPHIM BBIOMpAIOT COPOEHTHI Ui COPOLIMOHHOTO
KOHIIEHTPUPOBAHUs OpraHM4Yeckux coeanHeHui. [IpuBeaure npumepsl Takux cOpOEHTOB.

20.  Cdopmynupyiite KpUTepuH, IO KOTOPHIM BBIOMPAIOT COPOEHTHI Ui COPOLIMOHHOTO

KOHIIEHTPUPOBAaHU HOHOB MeTauIoB. [IpuBeauTe mpuMephl TaKUX COPOCHTOB.
Tema S. Xpomarorpapus

1. OTuer no JadoparopHoii padore

JlaGopaTopnas padora Nel. Xpomarorpadudeckoe pazaenenue cMecu nonos Fe'*, Cu*, Co**
JlaboparopHas pabota Ne2. MoHooOMeHHas xpomarorpadus. Y MIrdeHue >KeCTKON BOIbI
JlabopaTtopHnast pa6ota Ne3. OnpeneneHue HOHOB METOJJOM HOHOOOMEHHOM XpoMaTorpaduu
JlaboparopHas pabota Ned.Paznenenue kpacureneii Ha Oymare

JlaGopatopnass pabora Ne5. KauecTBeHHbI aHamm3 cmecu wmoHoB Cu’™ m Cd* meromom
xpomatorpaduu 1no Oymare

JlaGopaTopHas paboTa Ne6. KauecTBEHHBIN 1 KOTMYECTBEHHBIN aHAJIN3 CMECH OPTaHUYECKHUX BEIIECTB
METOJIOM Ta30-KUKOCTHON Xpomarorpaduu

2. Bonnpochl K YCTHOMY OIIpOCy

I. B dem cymHocTh XpomaTorpaduyecKoro pas3iesieHHs MO0 METOAY: a) Ta30aJCOpOIMOHHON
xpomatorpaguu; 0) Ta30kKHIKOCTHOM Xpomarorpaduu; B) pacHpeAeTUTEIbHON KHUIKOCTHO-
KUIKOCTHOM Xpomatorpaduu; T') ocagouyHON XxpomaTorpaduu; ) TOHKOCIOWHOW XpoMarorpaduu; e)
MOHOOOMEHHO xpomaTorpaduu?

2. KakoBbl o00nactu MNPUMEHEHHS, TOCTOMHCTBA M HEIOCTaTKHM METOJO0B aJCOPOIMOHHOMN
xpomatorpapun?

3. Kakue TpebGoBaHMs mpeabsaBisAlOTCS K ajgcopOeHTaM U pactBoputensim? HazoBute Hanbomee
pacrpoCTpaHEHHbIE PACTBOPUTENH U aJICOPOCHTHI B KUIKOCTHO-aJCOPOIIMOHHON XpoMaTorpaduu.

4. Kakue cmnocoObl TOPUMEHSIOT JJs ompezeneHuss 3()PEeKTUBHOCTH XpoMaTorpauueckux
pazneneHui?

5. KaxkoBsl 0065aCcTH IPUMEHEHHUSI, TOCTOMHCTBA U HEJOCTATKU METOJI0B ra30Boil xpomaTorpadun?

6. Kakue TpeOoBaHUS TPEABABIAIOTCS K JKUAKOW (haze B Ta30XkKHIKOCTHOM Xpomarorpaduu?
Kaxkue BemecTBa UCMONMB3YIOT B KAUECTBE KUAKOM (Pa3bl, B KAYECTBE TBEPAOTO HOCUTEIS?

7. JHaiiTe ompenaereHUs CIEAYIOMIMX MOHATHI: a) BbICOTa XpoMaTorpauueckoro IMuka; O)
HIMpUHA XpOoMarorpauyeckoro IMUKa; B) TMPUBEICHHBIA yJepKUBaeMblii o00beM; TI) oOuwmit
yAEp)KUBAEMBIN 00bEM.

8. B dyeM cCymHOCTh KayeCTBEHHOIO XpoMmaTorpauyeckoro aHaiM3a IO BEJIUYHMHE
yep>KuBaeMoro oobema?



9. B dYeM CymIHOCTHP METOJOB KOJIWYECTBEHHOTO aHaIM3a: a) a0CONIOTHOM KamuOpoBKH; O)
BHYTpEHHEN HOpMalin3aluuu (HOPMUPOBKH); B) BHYTPEHHETO cTaHaaprTa’?

10. B yem cyuHocTs HOHOOOMEHHOM Xpomarorpadun?

11. B uem cymHOCTh pacnpenenuTenbHou xpoMmarorpadguu Ha 6Oymare? Jlaiite onpenenenue R;.

12. Ha 4yeM OCHOBaH KayeCTBEHHBI aHAJM3 METOJaMM OCaJ0YHOW M pacrpeaeauTeIbHON
xpomatorpaduu Ha Oymare?

13. [lpuBenuTe  mpuUMepbl  AHAJIUTUYECKUX  ONPEACICHUH  METOJaMHM  OCaJO04YHOM U
pacmpenenuTeabHo XpomaTorpadun Ha Oymare, YKaKUTE€ OCHOBHBIE CIOCOOBI HM3MEpPEHUN MpH
KOJINYECTBEHHBIX ONPE/ICICHUSAX.

14. KakoBbl 00J1aCTH IPUMEHEHUS, JOCTOUHCTBA U HEJOCTATKU a) TOHKOCIOMHON XpomaTorpaduu;
0) ocasouHoi Xpomarorpaduu; B) HOHOOOMEHHOM Xpomarorpaduun

3. KonTpouabHasi pabora
BAPUAHT 1

1. Yepes komonky c¢ karuonuroM B H' — popme mpomymeno 200.0 M pactBopa, cozaepxkamiero 2.3500 r
TEXHUYECKOTO MEAHOTO Kynopoca. Ha HelTpanu3auuio KACIOTH B KaXJ0H nopuuu ¢punstpaTa no 50.00 ma
3arpadeHo 47.50 ma 0.0920 M pactBopa KOH. OnpenenuTts MaccoByI0 OO MEIN B PACTBOPEHHON HaBECKe
MEIHOTO KyIopoca.

2. Hagecky 2.0000 r oOpa3sua, coaepxkamiero NaNQ;, pacteopwin B 100.0 M Bogsr. 10.00 M sToro pacrsopa
HPOIYCTH/IN Yepe3 KOJIOHKY ¢ KaTnoHuToM B H' — opme, a amroar orturposanu 15.00 mit pactBopa NaOH ¢
xoHuenTpanueii 4 - 10~ r/mn. Paccunrars MaccoByto nomo NaNO; B o6pasiie.

3. PaccumnTath yAenbHBIN yAepKUBaeMbIii 00beM KCHIIOJNA, €CIIH €T0 MIPUBEICHHOE PACCTOSHUE YACP)KUBAHUS HA
XpoMaTorpaMMe paBHO 15 MM NIpH CKOPOCTH ABWXKEHHUsI AuarpamMMHoi jieHTel 600 mMm/4, pacxope rasza-
Hocutens 30 Mi/MuUH., TeMreparype xpomarorpaduueckoit kononku 90 ‘C u Macce HENOABMKHOU (hasbl,
paBHOH 4 T.

. [Tpu razoxpomarorpaduueckom oIpeieiecHnu arleToHa B cMecu, Macco 10.5600 r, B kauecTBe BHYTPEHHETO
CTaHIapTa HWCIOIB30BANH METWIITHIKETOH B KommuyectBe 1.0500 r. Ompenenuts maccoByro momo (%)
aleToHa IO CIEAYIONINM JaHHbBIM:

N

KommoneHT aIeToOH METHJIDTHIIKETOH

ITnomanp NMKa, MM> 100 95

ITonrpaBoYHBII KOYPPHUITHEHT 0.82 1.79
BAPHUAHT 2

1. Kakas macca koOambTa OCTaHETCS B pacTBOpE, €CIM uepe3 KOJOHKY, 3alOJHEHHYI0 5 I' KaTHOHHTA,
mpornyctiim 200.0 M pactBopa CoSOs ¢ korneHTparmeit 0.05 mons/n? [lomHas nuHamudeckas oOMeHHas
€MKOCTh KATUOHUTA B IAHHBIX YCIOBUSX pa3zeieHus paBHa 1.6 MIKB/T.

2. Hagecky 1.5000 r oOpa3sia, conepxaiiero MgCl,, pactBopuiu B 200.0 M Bogst. 20.00 M1 3Toro pacreopa
OPOIYCTHIN Yepe3 KOJIOHKY, 3almojHEHHY kaTuoHutoM B H' — dopme, a smroat ortutpoBaiu 12.50 mu
KOH c xonmentparueit 5.6 mr/mit. Paccuntats MaccoByto 1010 Mg B oOpa3siie.

3. PaccunraTh MaccoByIO [OJIIO aleTOHAa W ATaHOJA B Mpo0e, eClM BBICOTA M TOJYIIMPHUHA TTHKOB 3THX
KOMIIOHEHTOB Ha MOJIYYEHHOM XpoMaTorpaMMe paBHbI, COOTBETCTBEHHO: 60 MM 1 2 MM; 90 MM 1 3 MM.

4. Paccuutarh BpeMs yIEpXKHMBaHHUS KOMIIOHEHTA, JJIIOMpYIOLErocs u3 KoloHkH ¢ 200 T.T. IpH CKOPOCTH
JIBYDKEHHS TUarpaMMHOM JIeHTHl 720 MM/, €Cld MONYIIMPHHA XPOMATOrpadruecKoro MUKa COCTAaBISET 3
MM.

IlepeyeHb BONPOCOB U 3aIaHUIl BBIHOCUMBbIX HA 3K3aMeH

1. UyBCTBUTENBHOCTh, TOYHOCTh, MPAaBWIBHOCTh METOJIOB aHaiu3a. PacyeTr JOBEpPUTEIBLHOIO
HMHTEpBaJa JJIsl pe3yJIbTaTOB aHAJIN3a.

2. Ananmutnueckuid  curHain. CpoiictBa  BemiecTBa. [lojlydyeHWe  aHAIMTHUYECKOrO  CHUTHAaJA.
Knaccudukanuss MeTogoB XMMHUU TO TPUHIUIY TOJYYEHHUS aHAJTMTUYECKOTO CHUTHAJA.
Knaccugukanus n"HCTpyMEHTaIbHBIX METOOB aHAIH3a.

3. 3mepeHne  aHAJIUTUYECKOrO  CHUTHala.  3aBUCHUMOCTh  AHAJIUTHUYECKOTO  CHUTHajla  OT
KOJTMYECTBEHHOTO cocTaBa TpoOwl. [IpuéMmbl ompeneneHuss HEWM3BECTHOW KOHIIGHTPAIlMU B
WHCTPYMEHTAIBHBIX METOJaX aHaiu3a. MeToj rpaayupoBOYHOro rpaduka. MeToj cTaHIapTOB
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10.

11.

12.

13.

14.

15.

16.

17.

18.

(Meton  MonspHOro  cBoiictBa). Meron — go6aBok.  MHCTpyMeHTanbHOE  THTPOBaHUE.
MeTtponornueckre XapakTepuCTUKH HHCTPYMEHTAIbHBIX METO/I0B aHAIN3A.

OMHUCCHOHHBIM CHEKTpasIbHBIA aHanu3. Bo3OyxaeHue, HaONIOIEHHE U PETUCTpalus JIMHUMI
cnekrtpa. VIHTEHCMBHOCTh cCHeKkTpainbHOM JMHHMK. KadecTBeHHBIM aHamu3. 3aBUCUMOCTh
MHTEHCUBHOCTH U3JIy4eHHUs OoT KoHueHTpauuu. Popmyna Jlomakuna — Ilaitbe. KonnuecTBeHHBbIH
aHaJIn3.

. (I)OTOMeTpI/IH mwiaMeHu. VicTouHuku BOSGY)KIIGHI/I}I H3JIIYUYCHUA. Hpoueccm B miaMmeHu. [logaBiaeHue

MOHU3AINK M yueT aHnOHHOTO Y dekTa. brok-cxema mpubdopa. MeTo bl KamuOpoBOYHOTO Tpaduka
u no6aBok. O6nacTu mpuMeHeHus. JJOCTOMHCTBA U HEIOCTATKH METO/IA.

ATomHO-a0copOIMOHHbIN aHanu3. Pe3oHaHCHOe moryoneHne aTtoMoB. biok-cxema mpubopa.
VicTouyHuKM W3My4YeHUS H CIOCO0 AaTOMHU3allMU  aHATM3UPYEMOTOo BEIIeCTBAa. 3aBHUCHUMOCTH
ONTHYECKOW TUIOTHOCTH OT KOHIICHTPAIlMM BemiecTBa. YyBCTBUTEIBHOCTh, CEJICKTUBHOCTD,
YHUBEPCAIbHOCTb, 3KCIIPECCHOCTh METO/IA.

. MonexymsipHo-abcopOImonapid  aHanm3. [IpouicXOokaeHHE OKpacKu aHAIUTHYECKUX (HopMm.

Cnektpodoromerpudeckas Kpubas. VIHTerpaibHbIH, cpelHUl M MakCHUMaibHbBIN KO3()(UIIUEHTHI
cBetornoriomeHus. 3akoH byrepa — JlamOepra — bepa. Ontudeckasi MIOTHOCTh M MPOITyCKaHHE.
dusnyeckrue MW XUMHUYECKUE TPUYMHBI OTKJIOHEHUMH OT 3aKOHa CBETONOIVIONICHMA. BriusHue
pa3iauuHbiX (AKTOPOB HA BEJIMYMHY ONTHYECKOM MIOoTHOCTU. M30uparenbHOCTh aHanu3a,
MacCKHpOBKa IIPUMeECEH.

. DKCTpaKIIMOHHBIA (HOTOMETPHUUECKUNA METO/I.

CnextpodoToMeTpbl U POTOKOIOPUMETPbl. MeTobl (HOTOMETPHUYECKOTO aHalu3a (ypaBHUBaHUE U
CpaBHEHHE MHTEHCUBHOCTEW CBETOBBIX MOTOKOB). MeTo/bl KalnOpoBOUYHOTO rpaduka u 100aBOK.
Juddepenunanbras GoToMeTpus, €e MpeuMyIIecTBa.

doromeTrpus CBETOPACCEUBAIOIINX CUCTEM. Typbunumerpus u HedenoMeTpus.
doToMeTpuueckoe U TypOuAMMETPUIECKOE TUTPOBAHHE.

Onyopumerpudeckuii  aHanu3. CyIIHOCTh  sBJIEHUS  (IIyOpECIEHIMU. 3aKOHOMEPHOCTHU
¢aypecuenuun. IIpaBuio Ctokca. 3akoH BaBumiioBa. @akTopbl, BIUSIONIME HA MHTEHCHUBHOCTD
¢iyopecueHIINY, KOHLIEHTpPAllMOHHOE TylueHue. [IpuHnumuanbHas cXxeMa OCYLIeCTBIICHUS
¢daryopumMeTprudeckux n3mepenuii. KauecTBeHHBIN 1 KOJIMYECTBEHHBINH aHAU3. YyBCTBUTENBHOCTh
Y BOCIPOM3BOAMMOCTh aHalln3a MpH (PIyoprUMETPUUIECKUX N3MEPEHUSIX.

KonebarenbHass crnekrpockonus. OOmue MpeacTaBieHUs O BHJIAX AaHAJUTUYECKHX 3a7ad,
pemaembix B MK-cnexkrpockonuu. KauecTBeHHBIN U KoMuecTBEeHbIN aHanu3 1o MK-crekrpam.
Kongykromerpuueckue MeTOApl. 3aBUCUMOCTBH 3JIEKTPOIIPOBOJHOCTH PACTBOPA OT Pa3IUYHBIX
daktopoB. Ilpsmas koumgykTOomMeTpus. Bo3moxuoctTm Meroma. KoHIyKTOMETpHUYECKOe
tutpoBanue. [IpuHNMNManbHasg cxeMa YCTAHOBKM [UI KOHIYKTOMETPHUYECKOTO aHaJIM3a.
BricokouacToTHOE TUTpOBaHKE. CyIIHOCTh U OCOOCHHOCTH METOA.

[Torennmomerpuueckne MeTonbl aHanu3a. CHcTeMBbl 3JEKTPo10B. MeMOpaHHBIE 3JIEKTPOAbI, UX
pasHOBUAHOCTU. CTpOEHUE CTEKIISIHHOTO JIEKTPOJa U 3aBUCUMOCTH ero noreHnuana ot pH. Mon-
CEJICKTUBHAS [IOTEHIIUOMETPHUSL.

[loreHnnomeTprueckoe  TUTpoBaHWEe. MHaWkaTOpHblE  31eKkTponabl.  VHTerpambHble U
muddepeHranbHble KPUBbIE TUTPOBAHUS. ABTOMAaTUYECKOE MMOTEHIIHOMETPUUECKOE TUTPOBAHHE.
Bo3M0XXHOCTH M HEJOCTATKU OTEHIIMOMETPHH.

Bonbramnepomerpudeckne  Buabl  aHanuza.  [lomsporpadus.  IlpunnunuanbHas — cxema
nossiporpada. Cuctema >1IeKTpOAOB. PTyTHBIM KamenbHBIH W TBEpABIC AJIEKTpoabl. OOmactu
npumeHeHus. Ilomsiporpammel. Ilpenensubiii aud@ys3nonHsiii Tox. YpaBHeHue WibkoBuua.
VYpaBHenue nonsporpaduaeckoit BosHbI. [loTennman moxyBoiaHsl. Y paBHenue [ eiipoBckoro.
Amnepomerpuueckoe  TuTpoBaHue.  CymHocTh — MeToja.  [IpuHnunuaneHas — cxema
aMIEepOMETPUYECKON yCTaHOBKH. BBIOOp cHCTEMBI 37IEKTPOIOB.

OnexTporpaBuMeTpudeckuil aHanus. O0mas xapakTepucTuka merona. IIporecchsl Ha 37eKTpoax.
VYcnoBus anexTpoocaxkaeHus. TpeboBaHus, TmpenbsBiasieMble K ocaakaM. BHyTpeHHui
anekTpoius. [IpakTrueckoe UCIOIb30BAHNE METOA JIIEKTPOIPABUMETPHH.



19.

20.

21.

22.

23.

24.

Knaccudukanus xpomatorpapuueckux MeTo0B. OpoHTaNbHBIN, SJFOCHTHBIA U BBITECHUTEIILHBIN
METOJIbl OCYLIECTBIIEHUSI XpOMAaTorpauyeckoro pasaeineHus. XpoMarorpammbl (BBIXOJTHBIE
KpHBBIE). 3aBUCUMOCTH (POPMBI BHIXOAHBIX KPUBBIX OT BU/Ia U30TE€PM aZCOPOIHH.

["a3oBas xpomartorpadus. Ee pazHoBunnoctu. [lpuHnunuanbHas cxema ra3oBoro xpomarorpada.
Herexktopel. Wx  knaccudpukanms. Hemonsmxnas — ¢asa, mnpupona  B3auMoJeHCTBHSA
AHAIIN3UPYEMOTO BEIIIECTBA c HEIOABUKHOU dazoil. OnTuManbeHbII pexum
xpomarorpadupoBanus. YpasHenue Ban-Jleemtepa. Unentudukaius B ra3oBoit Xxpomarorpaduu.
KauectBennslii aHanu3. WMHaekcel yaepxkuBaHus. KoauyecTBeHHBIM aHain3. MeToJbl
HOPMHMPOBKH,  a0COJNIIOTHOW  TpaydUpOBKH, BHYTpeHHero  craHzgapra. llompaBouHble
kod(purmentsl. Bo3MokHOCTH Ta30BOM XpomaTorpaduu.

XKunkoctaas xpomarorpadus. MoHooOMeHHast kojoHouHast xpomarorpadus. MonooOmeHHoOe
paBHoBecue. KoHcTanTa noHHOro oomMeHa, ypasuenue Hukonbckoro. BeixoaHas kpuas copOu,
JTMHaMu4eckass oOMeHHast eMKocTh MoHuTa. Knaccudukanus monoooMeHHUKOB. CopOLUOHHBIE
pansl. [lpuMenenne MOHHOTO OOMeHa JIsl OYMCTKH, KOHIEHTPUPOBAHUSA U Pa3/iefIiCHUs B aHAJIU3E.
[TnockoctHas xpomartorpadus. PacnpenenurenbHas OymakHas xpomarorpadus. IloasukHbie
da3pl. OgHOMEpHasA, AByMEpHas, KpyroBas OymaxkHas xpomartorpadus. KauecTBeHHBIN aHAIU3.
Koapduuuent apmwkenus R. DPpPeKkTUBHOCTh OymMakHOW Xxpomartorpaduu. IIposiBieHue nsreH.
KomuuectBennsiit ananus. ToHkociolHas xpomatorpadus. Buael HenmonBmwxkHOW — (asbl.
OCOOeHHOCTH  OCYIIECTBICHHS Tpolecca pas3/ieieHus, HICHTU(OUKAIUU U  ONpe/AeiIeHus
KOJIMYECTBA aHAJIM3UPYEMOI'0 BELIECTBA.

BricokoaddextuBHas kuakocTHas —xpomarorpadus (BOXX). [lpunnunuansHas cxema
KHUJKOCTHOTO XpomaTorpada BbICOKOTO naBiieHHs. Tumbl jaerekTopoB. Hemoasimkubie (asbl:
HOpPMaJibHBIE U OOpalieHHble. OMoeHTbl. @DaKTop eMKOCTH, €ro (U3UYECKHd CMBICIL.
DddexktuBHOCTH pazneneHus. Y pasHenue CHaiinepa. ['paauieHTHOe dmronpoBanue. CBsI3b MEXIY
3¢ (EKTUBHOCTHIO, CEIIEKTUBHOCTBIO U eMKOCTBIO KOJIOHKHU. JIOCTOMHCTBA M OTpaHUYEHUSI METO/1A.

Taouauua 9. [Ilpumepsl OLIEHOYHBIX CPEACTB C KIIFOYaMHU NMPABUIILHBIX OTBETOB

. Bpems
No [TpaBuibHBIM
Tum 3aganus DopMyIrpoBKa 3aaHUS BBITIOJTHEHUS
n/n OTBET
(B MUHYTaX)

OIIK-2. Crioco0OeH mpoBOAUTE C COOIOACHUEM HOPM TEXHUKH 0€30MaCHOCTH XUMUYECKHI 3KCIIEPHUMEHT,
BKJIFOYAsl CUHTE3, aHAJIU3, M3Y4YCHHE CTPYKTYPbl M CBOWCTB BEIECTB M MaTEpPHAJIOB, HUCCICIOBAHHUC
TIPOIIECCOB C UX YIACTHEM

1. 3amanue Meron, 0OCHOBaHHBIN Ha U3MEPEHUH 4 1
3aKpBITOTO | MOTEHIIMAJIA JJIEKTPO/Ia B
TUIIA aQHAIM3UPYEMOM PACTBOPE U MOCIIC

BBEZICHUS U3BECTHOTO 00BEMa
CTaHAAPTHOTO PACTBOPA, HA3bIBACTCS
1) MeTo rpagyUpOBOYHOTO Tpaduka
2) MeTOJ] TpalyMpOBKH 3JIEKTPOIa

3) MeTox cTaHAapTOB

4) metox 106aBOK

2. Js1 yero KaauOpyroT pH-METP 1,3 1
CTaHAAapTHBIMU OyepHbIMU
pacTBopamu

1) cHIKEHUS BIUSHUS JKUIKOCTHOTO
BHYTPEHHETO KOHTaKTa

2) yCuIIeHHS BIMSHUS KHIKOCTHOT'O
BHYTPEHHETO KOHTaKTa

3) CHMKEHUS BIUSHUS pa3Iuyns
COCTaBa M CTPYKTYPbI HApy>KHOTO U
BHYTPEHHET0 ruporeneii MeMOpaHsl
4) ycunenust BAUSHYS IOTEHLIMANA




Bpems

pacTBOpa OCHOBaH Ha
HU3MEPEHUN ONTHYECKON

No [TpaBuiIbHBIM
. Tum 3aganus DopMmyIupoBKa 3aTaHUS oTBET BBITIOJTHEHUS
(B MUHYTaX)
aCUMMETPHU
3. B vonomeTpuu poab CHIIBHOTO 1 1
ANEKTPOIUTA TIPH UCTIOTH30BAHUN
METO/1a TPayHPOBOYHOTO IpaduKa
3aKJIF0YaeTcs B
1) mopmep>kaHUM MTOCTOSHCTBA
HOHHOM CHJIBI pacTBOpa
2) 6onee OBICTPOM YCTaHOBIICHHN
MOTEHIHAIIa
3) obecrieueHNH AIIEKTPHUECKOM
MPOBOJJMMOCTH pacTBoOpa
4. B kaxoii 00:1acTH CBETONOTIIONICHUS r 1
(cBeTOIPONyCKaHHs) OTHOCHTEJILHAS
omnbka GOTOMETPUIECKUX
n3MepeHui meHsie 2 %?
a) B 00J1aCTH CBETOMPOIYCKAHUS OT
25 mo 70 %;
0) B 00J1aCTH CBETOIOIJIOIICHUS OT
0,1 mo 2;
B) B 00J1aCTH CBETONpOITyCcKanus oT 0
1o 100 %;
T') B 00J1aCTH CBETOMOTJIONICHUS OT
0,1 mo 1.
5. Kakas BosiHOBast XapakTepuCTHKa 0 1
W3JTy4eHUs ABJSIETCS. MEPO ero
WHTEHCUBHOCTHU?
a) IUTMHA BOJTHBI,
0) aMIuIUTYy 12,
B) YacTOTa KOJICOAHUH;
T') BOJIHOBOE YHCJIO.
6. 3aganue Onuimre OCHOBHBIE DTAIIBI doTomeTpruecKoe 2-4
OTKPBITOTO | (POTOMETPUYECKOTO THTPOBAHHUS TUTPOBAHUE BBITOJHIETCS B
THTIA (xocBeHHO (hOTOMETPHN). TpH dTara:
- UI3BMEPEHHUE ONTHUYECKOMN
IJTIOTHOCTH UCCJEAYEMOU
CHCTEMBI B ITpoliecce
TUTPOBAHUS,
- IOCTPOECHUE KPUBOH
(hoToMeTpUIECKOTO
TUTPOBAHUS U OIIpEeICHNE
SKBHUBAJICHTHOTO 00beMa
TUTPAHTA;
- pacueT KOHIIEHTpaIu’
aHAIM3UPYEMOTO BEIECTBA
O 3HAYEHHIO
9KBUBAJIEHTHOTO 00beMa
TUTPAHTA.
7. Onummwre METOJTUKY BBIOOpa | Br1OOp cBEeTOGMIBTPA B 2-3
cBeTodUIbTpa B (POTOKOIOPUMETPUH | POTOKOIOPUMETPUN
OJTHOKOMITIOHEHTHOTO PacTBOpa. OJHOKOMITOHEHTHOTO




n/n

Twun 3aganus

DopMynupoBKa 3aJaHUs

[TpaBuiIbHBIM
OTBET

Bpems
BBITIOJTHEHUS
(B MUHYTaX)

10.

IUIOTHOCTHU PacTBOpa C
Pa3INIHBIMU
ceetodumpTpamu. [o
MOJTyYSHHBIM JJAHHBIM
BBIOMpaeTcs: CBETOPUIBTP,
IUIs1 KOTOPOT'O ONTHYeCKast
IUIOTHOCTh MaKCHMAJIbHA.

CorocraBbTe
AAC u
abcopOIMOHHON
(MACQC).

qyBCTBHUTEJIEHOCTb
MOJIEKYJIIPHO-
CHEKTPOCKOIHH

UysctBuTenbHOCTE  AAC
BBIIIIE MOJIEKYJISIPHO-
a0copOIMOHHON
CIIEKTPOCKOIINH,
ko urmeHt
abcopOruu (x)
3HAYUTEIHHO BBIIIIC
MOJIAPHOTO K03 duiireHTa
MIOTJIONICHHUS (€).

TaK KakK
aTOMHOU

3-5

[Touemy B AAC wucnonb3yercs
PE30HAHCHOE, a He
MOHOXpPOMAaTHYECKOE U3TydeHue?

B AAC wucnonesyercs
PE30HAHCHOE  W3JIyYCHHE,
Tak KaKk €ro  CIEKTp
MaKCHUMaJbHO NPHUOIMKECH
K aToOMapHOMY CHEKTpYy
WCCIIETyeMOT0  3JIeMEHTa,
4TO rapaHTUpyeT
3¢ (heKTUBHOE TOTIIOIICHUE
cBeta W  obecrieynBaeT
BBICOKYIO TOYHOCTb
M3MEPEHNH.
MoHoXxpoMaTHiecKkoe
miyueane B AAC He
MPUMEHSIETCS, TaK  Kak
CHEKTpaIbHbBIE TTOJIOCHI
MOHOXPOMAaTHYIECKOTO
U3Iy4eHUs]  3HAYUTEIILHO
mmpe CIEKTPaTbHBIX
nuamMi aromos (10* -107
HM), 4TO 3aTPYyJIHSAET
abcopOIHIo cBETa

3-5

3a,[[aHI/I€ KOM6I/IHI/Ip0BaHHOFO THIIA

Ha xpomarorpamme TmeHTaHa U
reKcaHa BpeMs YIepKUBaHUS
COCIMHEHHUM COOTBETCTBEHHO 37 u 54
c. lllupyHa ©NUKOB Ha TMOJOBHUHE
BBICOTHI paBHsIACh 4,7 ¢ ISl ICHTaHA
u 6,8 ¢ mig rekcaHa. PaccumTaThb
CTETIeHb pa3JIelIeHNus] KOMIIOHEHTOB
K..

Pemenue: creneHn
pasneneHus
paccUUTHIBAETCA 1O

dhopmyme:
Rz~ Vaa

L:—
Mgy T sy

[oncrasmss B popmyy
JaHHBIE U3 YCIOBUS 33/1a4H,

nonyqaeM:
© 54 — 37 s
L7 47+68 7

OTBeT: cTeneHb
pasneneHus passa 1,5.
KommonenTs OyyT
XOPOIIO Pa3AEIAThCS.

3-5




n/n

Twun 3aganus

DopMynupoBKa 3aJaHUs

[TpaBuiIbHBIM
OTBET

Bpems
BBITIOJTHEHUS
(B MUHYTaX)

OIIK-3. Cmocoben

NPUMCHATE PACUYCTHO-TCOPETUUCCKUC MCTOAblI JISI HU3Yy4YCHUS CBOMCTB BCIICCTB H
IIPOLECCOB C MX YYAaCTHEM C MCIIOJHb30BAHUEM COBpCMGHHOfI BBIYMCIUTEIBHON TEXHUKN

1

3amanue
3aKpBITOrO
THIA

Kakoiit CMA He MOXeT OBbITh
WCIIOJIb30BaH ISl OTIPEACTICHHUS
Ka4eCTBEHHOTO

cocraBa BeriecTBa’?

a) aTOMHO-3MHUCCUOHHAs
CIEKTPOCKOTIHS;

0) MOJIEKYJISIPHO-a0COPOITMOHHAS
UK-cnekrpockonus;

r) (hOTOKOIIOPUMETPHST;

1) CIIeKTPO(hOTOMETpHSL.

T

2

Kaxoit CMA o6nagaet BEICOKO
YYBCTBUTEIBHOCTHIO U
CEJICKTUBHOCTBIO?

a) aTOMHO-a0COpOLIMOHHAS
CIIEKTPOCKOTIHS;

0) MoJeKyIApHO-a0COpOIIMOHHAS
CHEKTPOCKOTIHS;

T) (GOTOKOIOPUMETPHS;

1) aTOMHO-3MHUCCHUOHHAs
CIIEKTPOCKOIIHS.

YeMmy paBHA oNTHYECKAs TNIOTHOCTh
pacTBOpa CO CBETOMPOITYCKAaHHEM
50%?

a) 1,3;

0) 0,75;

B) 0,30;

r) 2,5.

OTBeT NOATBEPANTE pacueTaMH

OT 4yero He 3aBUCUT MOJISIPHBIN

ko3 dupent nmornomenus?

a) OT TeMIIepaTyphbl;

0) OT IPUPOIBI TIOTIIOMIAOIIETO
BEILIECTBA;

B) OT JIJTMHBI BOJHBI TIAJIAIOIIETO
CBETA;

T') OT KOHIICHTPAIIHH.

3amanue KomO0

WHHUPOBAHHOI'O THUIIA

B kakoii cpene npoBoasTcs
(hoTomMeTpuUecKre peaKkuyu HOHOB
METaJIOB C

AQHUOHAMHM CUJIBHBIX KHCIOT?
[Touemy?

a) B HEUTpaIBHOU Cpele;

0) npu 1r000M 3HaueHuH pH;

B) B KUCIIBIX CpeJax;

T') B IIEJIOYHOHU Cpejie.

B

3aganne
OTKPBITOTO
THIA

HazoBure ontnyeckuii quamna3od
3JIEKTPOMArHUTHOI'O U3JIYyYEHHUS U
YKQKUTE €ro COCTABISIOIILE.

Onrnuecknii 1uana3soH
AIEKTPOMArHUTHOTO
W3ITyYEHUsI COCTABIISIET OT

200 mo 1100 am n




Bpems

TOTJIOMICHUA U HSHYIICHI/ISI?

MOTJIONICHHUS OTPAKALET
3aBUCUMOCTh ONITUYECKOU
IJIOTHOCTH MJTH
Koa(uIeHTa
MIPOITy CKaHHS
AHATM3UPYEMOTO O0BEKTA
OT JJIMHBI BOJIHBI WJTH
YacTOTHI TIOTJIOMAEMOTO UM
MOHOXPOMAaTHYECKOTO
n3nyyeHus. Criekrp
3JICKTPOMArHUTHOTO
V3ITyYeHUs OTpaXkaeT
3aBHCHMOCTD
WHTEHCUBHOCTH
(TTOTHOCTH) M3ITYYCHUS OT
JUTMHBI BOJIHBI WM YaCTOTHI
HCITYCKaeMOro CBETa

No [TpaBuiIbHBIM
. Tun 3apanus DopMynupoBKa 3aJaHUs oTBET BBITTOJIHEHHS
(B MUHYTaX)
BKIIOUaeT YD, BUIMMOE,
UK nznyuenue
7. [aiite onpenenenne OneKTpOMarHuTHOE 2-4
3JIEKTPOMArHUTHOTO M3ITyYEeHUSI. U3Iy4EeHHE — 3TO BU]
SHEPTrHUH, KOTopast
pacnpocTpaHseTcs co
CKOPOCTBIO CBETa
(U=3-10*m/c) u umeer
KOPITyCKYJIIpHO-BOJIHOBYIO
PHUPOLY.
8. Kaxkosa npupoma uciyckanus u Hcrmyckanue u OTIIONeHNe 3-5
MOTJIOMICHUSI PEHTT€HOBCKOTO PEHTTEHOBCKOTO M3ITy4EHHUS
U3Iy4YeHus? MIPOUCXOANT B pE3yJNIbTaTe
OOBsicHUTE IPUPOAY MOTIIOIICHHS MIEpEMEIICHNS DJIEKTPOHOB
UK uznyuyenus. Ha BHEUIHUX U BHYTPEHHUX
JHEPreTUYECKUX
MOAYPOBHSIX. [Ipu
MOTJIOIEHUN  BELIECTBOM
UK wu3nydenuss cBeroBas
SHEprus  NepexoiuT B
SHEPTHIO KOJIeOaHMsI
aTOMOB M BpaIIaTEILHOIO
JBIDKEHHS MOJICKYIT
9. JlaliTe onpezeneHue cnexkrpa Crextp 2-4
3JIEKTPOMArHUTHOT'O M3JIy4YeHUsI. 3JIEKTPOMAarHUTHOTO
W3ITydeHUs - 3TO
yHOpsI0YEeHHAs
COBOKYITHOCTh
CIIEKTPAJIbHBIX JIMHUH,
KOTOpas COOTBETCTBYET
pacrnpeneneHuio
HWHTEHCUBHOCTHU
HCIyCKAaeMOro  H3ITy4YeHHUs
Mo JAJUHE BOJHBI WIH
4acToTe
10. Kakue 3aBUCMMOCTH OTpa)karoT CriexTp 3-5
CHEKTPHI 3JIEKTPOMarHuTHOTO 3JIEKTPOMAarHUTHOTO




7.4. MeToan4yeckue MaTepHa/bl, ONpeleJsA0INe Mpoueaypbl OLEHHBAHHMS 3HAHWIA,
YMEeHHIi, HABBIKOB U (MJIM) ONBITA JeATeJIbHOCTH.

Tabauua 10. TexHonmoruyeckasi KapTa peMTUHIOBBIX 0AJJIOB MO AUCLHUILINHE

Konunuectso MakcumanbHoe
Ne Kountponupyemsie o Cpok
/1 MEPOIPUATHUS MEpOTIpHATHH KOTMHACCTBO MIPEICTABIICHUS
/ Gabl 0aymioB
OcHoBHO¥ 010K
1. Omuemsi no 1abopamopHvim pabomam 4 32 10 PaCIUCaHUIO
2. Sawuma pegpepama 4 4 10 PaCIUCaHUIO
3. Buvinonnenue pewenus 3a0au 2 4
Bcero 40 -
Baok 6onycoB
4. Tlocewenue 3anamuii 0,2 3
5. Csoespementoe 8binoHe e 8cex 3a0aHUl 03 3
)

6. Teopueckutl n00X00 K 6bINOIHEHUIO

3a0anuti 0,1 4
Bcero 10 -

JlonosiHuTEIBLHBINH OJIOK**
7. | Ix3ameHn | 50 50
Bcero 50 -
HUTOI'O 100
Tabauua 11. Cucrema mtpadoB (1 OTHOTO 3aHSATHS)
[Toka3zaresb bajun

Onoszoanue na 3anamue -0,5
Hapywenue yuebnoi oucyuniunvl -5
Heeomoenocmo x 3ansamuro -10
Ilponyck 3ansamus b6e3 ysaxcumenbHOU NPUYUHbL -0,2

Taoauma 12. Illkana nmepeBoga pedTHHIOBHIX 0AJIJIOB B HUTOTOBYI0 OLIEHKY 3a ceMecTpP IO
JUCIUTLINHE (MOJTYJIIO)

Cymma Gansos Orenka o 4-6ayuIbHOI mIKase

90-100 5 (oTm4HO) 3auTeHo
85-89 4 (xoporo)
75-84
70-74
65-69 3
6064 YIOBIIETBOPUTEIIEHO)

Huxe 60 2 (HEeyIOBJIETBOPUTEIHHO) He 3aureno

[Ipu peanuzanuu AUCUMIUIMHBI (MOIYJs) B 3aBHUCHUMOCTH OT YPOBHS IOATOTOBJICHHOCTH
00yyaromuxcss MOTyT OBITh MCIIOJIb30BaHbI UHBIE (POPMBI, METOIBI KOHTPOJISL M OLIEHOYHBIE CPEJICTBA,
HCXOJI U3 KOHKPETHOM CUTYallHH.

8. YAEBHO-METOJUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
TUCIATIITAHBI

8.1. OcHoBHas UTEpaTypa



1. Hentun 0. A. ®usnueckue MeTobl HcciaeaoBanus B xumuu: Jlon. M-Bom obpazoBanus PO B
KadecTBe y4deO. /s By30B. - M. : Mup, 2013. - 683 c. - (Meroasr B xumun). - ISBN 5-03-
003470-6: 377-00, 379-63, 205-26 : 377-00, 379-63, 205-26. (31 7Kk3.)

2. Pyaner B.B. ®u3uko-xumMu4ecKkue METO/IbI UCCIICTOBAHMS M TEXHUKA JIA0OPATOPHBIX padoT.
M.: I'D30TAP-Menua, 2019. URL.:
http://www.studentlibrary.ru/book/ISBN9785970439449.html (ObC «KoncynbranT
CTYJICHTa»)

8.2. lonoyiHUuTeIbHAS JIUTEpPaTypa

1. AnekcannpoBa T.I1., ®usuko-xumudeckue mMeToasl aHanuza. HoBocubupck : Mzn-so HI'TY,
2021. URL: http://www.studentlibrary.ru/book/ISBN9785778228504.html (OBC
«KoHCYyNbTaHT CTyICHTAY)

2. BacumbeB, B.Il. Anamutuueckas xumus. B 2-x xH. KH. 2. DU3UMKO-XHUMHUYECKUE METOJBI
aHaiuza : Pex. M-BoMm oOpazoBanusi PO B kauecTBe yuel. /i By30B. - 4-€ U3/, ; CTEPEOTHII. -
M. : dpoda, 2019. - 384 c. : un. - (Beicmiee obpazoBanue). - ISBN 5-7107-8746-9 (xH. 2): 67-
83, 134-00 : 67-83, 134-00. (23 5k3.)

3. Du3MKO-XMMHYECKHE METOAbl aHaiau3a. YdueOHOo-MeTomuueckoe mocoodue /O. C. CamomiieBna,
B.B. Illlakuposa, B.B. YpanoBa. — Actpaxans : M3narens: Copoknn Poman BacunbseBuy, 2015.
—116c.

4. Spsmmes H.I'., ®uznueckue METOIbI UCCIIEIOBAHNS U UX IPAKTUYECKOE IPUMEHEHUE B
xumuyeckoMm aHanuze. M.: [Ipomereit, 2022. URL:
http://www.studentlibrary.ru/book/ISBN9785990613461.html (3bC «Koncynbrant
CTYJICHTa»)

8.3. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TEJEKOMYHMKANNOHHON cetn «UHTepHET»,
HEOO0XOAMMBbIi [IJISI 0CBOEHUSI AMCUUIIJIMHBI:
1. OnextponHas Oubnuoreunas cucrema (OBC) OOO «Ilonurexpecype» «KoHcynbTaHT
cTyaeHTa»: www.studentlibrary.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI

MatepuanbHO-TeXHUUYECKOE oOecrieueHrne y4yeOHON NUCHUIUIMHBI BKJIIOYAeT B ce0s yueOHbIe
ayJIUTOPUU Ul NPOBEACHUS JICKIIMOHHBIX 3aHATUN, OCHALLEHHBIE MYJIbTUMEIUNHBIMU MPOEKTOPAMHU
JUTSL IEMOHCTpAIMK y4eOHOro MaTepuarna.

JlaGopaTopHblii  TpPaKTUKyM oOecredeH J1abopaTopueil, XUMHUUYECKUMH pEaKTUBaMH,
nabopaTOpHON TOCynoM W y4eOHO-HAaydyHBIM oOopynoBaHueM: crekrtpodoromerpsr [1D 5400,
I192300; ananuzatopsl xuunkocteil pH-merpel «3Okcnepr-001», MOHOCENEKTUBHBIE 3JIEKTPOIBI,
HEeHTpU(yTHU, MarHUTHBIE MELIAJIKH, pedpakToMeTp, Xpomatorpad «Lser-500 M.

10. OCOBEHHOCTHU PEAJ/IM3ALIUU JUCHUIIJIMHBI (MOAYJISA) IPU OBYYEHUU
NHBAJINJI0B ! JINI] C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbA

Pabouvas nporpamMMa TUCHMIUIMHBL (MOAYJISL) IPH HEOOXOIUMOCTH MOKET OBITh aaNTHPOBaHA
Juist 00y4eHus (B TOM 4YHKCle ¢ MPUMEHEHHEM TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTH) JIHIL C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH  3JI0pOBbs, HMHBaJIuIoB. Jlns sToro Ttpelyercss 3asiBIEHUE
00y4aromuXxcs, SBISIIOMIMXCS JUIAMU C OFPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS, MHBAJIHMJIaMHU,
WIM MX 3aKOHHBIX IIPEJICTaBUTENEH U PEKOMEHAALNN TICUX0JIOT0-MEINKO-TIE1arOrM4e€CKON KOMUCCHUHU.
[Tpu 0O6yyeHuH U1 C OrpaHUYECHHBIMH BO3MOKHOCTSMH 3/10POBbSl YUUTHIBAIOTCS UX WHIUBUAYaIbHbBIE
ncuxopuznueckue ocoOeHHOCTH. OOydeHHE MHBAIUIO0B OCYILECTBIISCTCS TAKKE B COOTBETCTBUH C
VHAMBHUIyaJIbHOM MporpaMMoi peaduminTaluny nHBanuaa (py HaJTMIKH).

Jiusg i ¢ HapylmieHHeM CIyXa BO3MOMKHO TIIpe/loCTaBieHUEe y4yeOHOW wHHpopManuu B
BU3yalIbHOM (opme (KpaTKuii KOHCIEKT JIEKIM; TEKCThbl 3a/laHui, HaledaTaHHbIe YBEIMYEHHBIM


http://www.studentlibrary.ru/
http://www.studentlibrary.ru/book/ISBN9785990613461.html
http://www.studentlibrary.ru/book/ISBN9785778228504.html
http://www.studentlibrary.ru/book/ISBN9785970439449.html

mpudTOM), Ha AyIUTOPHBIX 3aHATUSX JIOMYCKAaeTCs MPHUCYTCTBHE AacCHCTEHTa, a Takke
CypIIONIEPEBOMYUKOB ¥ THU(MIOCYPAONEPEBOTIMKOB.  TEKyIUA  KOHTPOJIb  yCIEBAEMOCTH
OCYIIECTBIISIETCS. B MUCHhMEHHOW (opMe: OOydarolmuiicss MHUCHMEHHO OTBEYaeT Ha BOMPOCHI,
MMMCBMEHHO BBITIOTHSIET TpakTHUYeCKue 3ananus. Jlokmas (pedepar) Takke MOXKET ObITh TIPE/ICTABIICH B
MUCBMEHHON (opMe, MPH ITOM TPeOOBaHUS K COACPNKAHHIO OCTAIOTCS TEMHU JKe, a TpeOOoBaHUS K
KaueCTBY M3JIOKEHUS MaTepraia (MOHATHOCTh, KAYECTBO PEYH, B3aUMOJICHCTBUE C ayAUTOPUEH U T. 1I.)
3aMEHSIOTCSI Ha COOTBETCTBYIOIINE TPpeOOBaHMS, MPEAbIBIsEMbIe K MUCbMEHHBIM paboTaM (KadecTBO
0hOpMIICHHUS TEKCTa U CITUCKA JIUTEPATYPhl, TPAMOTHOCTh, HATMYNE WITIOCTPAITAOHHBIX MAaTEPHAJIOB U
T. A.). [IpomexxyTouHast atrectanusi s JIMI C HAPYUICHUSIMHU CIIyXa MPOBOJIUTCA B MUCHbMEHHOMN
dbopme, TP STOM HCIOIB3YIOTCS O0IMe KpuTepuu oleHuBaHus. [Ipu HeoOXomauMocCTH Bpems
MOJITOTOBKU K OTBETY MOKET OBITh YBEITUUEHO.

Jlns nui ¢ HapylIeHHeM 3peHHsl JOMyCKaeTcsl ayAHalbHOE IpeaocTaBiieHHe MHGOpMaluu, a
TaKk)Ke UCTOJb30BAaHUE HAa AYAUTOPHBIX 3aHATHIX 3BYKO3AMHMCHIBAIOIIUX YCTPOMCTB (IUKTOPOHOB U
T. A.). JomyckaeTcss TPUCYTCTBHE Ha 3aHATHUAX AaCCHUCTEHTa (IIOMOIIHHMKA), OKa3bIBAIOIIETO
o0ydJarmuMcsi HEOOXOIUMYI0 TEXHHYECKYH) TMOMOIIb. TeKyIIHii KOHTPOIb YCIEeBAaeMOCTH
ocyIecTBisieTcss B ycTHoW (opme. [lpum mpoBeneHMH TPOMEXKYTOUHON aTTECTAllMU IS JIMI[ C
HapYIICHUEM 3pEHUs] TECTUPOBAHHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE cOOECeIOBAaHKE 10 BOIIPOCAM.

Jnst uir ¢ OrpaHWYEHHBIMH BO3MOXHOCTSIMH 37IOPOBbBSl, MMEIONIUX HAPYIICHHUS OMOPHO-
JIBUTATEIBHOTO amnmnapara, Ha ayJUTOPHBIX 3aHATHUSX, a TaKXKe MPU MPOBEACHUU MPOLEIYpP TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTECTAIMU MOTYT OBITH MPEIOCTABICHBI HEOOXOINMBIC
TEXHUYECKHE CPENCTBA (IMEePCOHATIBHBIA KOMMBIOTEP, HOYTOYK WM JAPYroM Ta/KeT), OMyCKaeTcs
MPUCYTCTBHE aCCUCTEHTA (ACCUCTEHTOB), OKA3bIBAIOIIETO 00YUYaIOIIUMCS HEOOXOIUMYIO0 TEXHUYECKYIO
MOMOIIb (3aHATH paboyee MECTO, MEePeBUTATHCA IO ayTUTOPHH, MPOUYUTATh 3a7aHHe, OPOPMUTH
OTBET, OOIIATHCS C TIPETOaBaTEIEM ).
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