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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1. Heab aumcuumiauHbl: ¢GopMHupoBaHHE 0a30BBIX 3HAHUM O BUAAX M CIIOCOOAX
XMMHYECKOTO aHajM3a, METOJaX OIpeNesICHHs COCTaBa BELIECTB, BBHIPAOOTKA KOMILIEKCa
COOTBETCTBYIOIIIMX YMEHUH M HaBBIKOB M (opMuUpoBaHHE O0OMIENPO(HECCHOHATBHBIX H
npo(eCCHOHANBHBIX KOMIIETCHIMH ISl YCHEIIHOTO OCYLIECTBICHHUS NpodeccCHOHATbHON
NeSITETTbHOCTH.

1.2. 3agaum AUCHUILIHHBI: M3YYCHHE OCHOB TECOPHH XHMHUYECKUX, (PHUIUKO-
XUMUYECKHX M (DU3NYSCKUX METOJIOB aHAJIN3a PA3IUYHBIX 00OBEKTOB, MPUOOPETEHNE HABBIKOB
XUMHUYECKOTO IKCIIEPUMEHTA, HABBIKOB PabOTHI HA COBPEMEHHOH yueOHO-HAYyYHOM ammaparype
W Ha CEpUMHOW ammaparype, NPUMEHIEMOW B aHAIUTUYECKUX U (HU3UKO-XUMHUYCCKUX
WCCJICIOBAHMSIX, U3YU4EHUE OCOOCHHOCTEH aHaIHM3a Pa3IUIHBIX 0OBEKTOB.

1.3 MecTo AucuuminHbl (MOAyJis) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

JucuuminHa «AHaIMTHYCCKAs XHMHS» OTHOCUTCS K ©Oa3oBod yactu broka 1
"Mucrumuael  (Moaynu)" ydeOHoro 1wiaHa. MHGOpMAnMOHHO M JIOTMYECKH CBs3aHA CO
CIEYIOIUMU JUCIHUILTUHAMH:

- @®usnyeckue METOo/Ibl aHaIN3a (OCHOBBI CIIEKTPOCKOMTUYECKUX METOJIOB aHAIN3a);

- Heoprannueckas xumusi (CBOHCTBa HEOPTraHWYECKUX BEHICCTB M XUMHYCCKHUX
AJIEMEHTOB);

- ®usuka (onTHKA, aTOMHAs CIIEKTPOCKOIHUSA);

- Maremaruka (METO/Ibl MATEMAaTUYECKOW CTATUCTUKH);

- Ousnueckass XUMHA.

1.4 Ilepeyensb MIAHMPYeEMbIX Pe3yJbTATOB 00Y4YeHHUS IO JUCHUIIMHE (MOAYJI0),
COOTHECEHHBIX € IUIAHHPYeMbIMH  pe3yJbTATAMHM OCBOEHHUSI 00pa30BaTe/bLHOM
NMPoOrpaMmbl.

W3yuenne paHHOM y4yeOHOM JUCLHMIUIMHBI HampaBjleHO Ha (OpMUpOBaHHE Y
oOyuaromuxcs odmernpodeccnoHanbHbIX U npodeccruoHanbHbIX kommnereHuit OIMK-2; OTIIK-
3; [IK-2; IK-3; T1K-4

No Wupekc Conepxanue B pesynbrare nzydeHus: yaeOHOMN TUCIUTLIMHBI 00ydaroNrecs
. | KOMIETE | KOMIIeTEHIMH (wm JIOJI’KHBI
HIIMH e gacTn) 3HATh YMeTh BJIA/IETh

1. OIIK-2 Bnanennem OCHOBHEIE CaMOCTOSTEILHO HaBbIKaMH
HaBBIKAMH METObI BBIIOJIHATH paboTsI B
MIPOBEICHHUS HCCIIEOBAHUS HECJI0KHBIE aHAJIN3EI, XHMUYECKOU
XHMHYECKOI'0 XUMUYECKHUX WHTEPIPETHPOBATH naboparopuu,
JKCIIEPUMEHTA, BEIIECTB PE3yIbTaThl aHAIM30B. | TEXHUKOU
OCHOBHBIMH nabopaTOPHBIX
CUHTETUYECCKUMH H pabor
AHAIINTHYECKUMH
METOAAaMH
TTOJTYICHIISI 5
HCCIIE0BaHUSA
XUMHYECKHUX
BELIECTB U PEAKINH




No Wnnexc Conepxanue B pesynbraTe nzydenus yaeOHON AUCIUILIMHBI 00yYalOIHecs
. | KOMIETE | KOMNETCHIH (nm JIOJKHBL
o 13000501 e€ JacTn) 3HATh yMeTh BJIA/IeTh
2 OIIK-3 | CnocoGHOCTBIO MIPUHLINIIEI U YUUTHIBATh CIIEHU(HUKY | CHCTEMOR
HCTIOJB30BaTh TEOpPETUYECKHE | aHATMTUYECKOH 3aJaun | MpeaCTaBICHUN O
OCHOBHBIE 3aKOHBI | OCHOBBI pu BeIOOpe MeTona COBPEMEHHBIX
€CTECTBEHHOHAYYH | OCHOBHBIX XMMUYECKOTO aHANN3a | aHATUTHYECKUX
BIX JUCLUUIUIMH B | XUMHYECKHX H METoAax
MPOPECCHOHATIEHO | PU3HKO- HCCIICIOBAHUS
i IeATeNbHOCTH XUMHAYECKUX COCTaBa BELIECTB
METOZOB Y MaTepuanoB
HCCIIEAOBaHUS
cocTaBa
BEIIECTB
3 IK-2 Brnanenuem Ha3HauYCHUE U COIOCTAaBJIATh OTIBITOM PAOOTHI
0a30BEIMH TIPUHITUTIBI BO3MOXHOCTH U Ha cepuitHOM
HaBBIKAMHU paboTh o0acTi MpUMEHEHHsl | ammaparype,
HCIOJIb30BaHUs] CepuitHOU npruOOPOB Pa3HOTO IIPUMEHSEMOH B
COBpPEMEHHON anmnaparypsl, TUIa AHATTUTUYECKUX
anmapatypsl NP | IPUMEHIEMOIl B UCCIIETOBAHUSAX
MPOBEICHUH AHATTMTUYECKUX
Hay4HbIX HCCIIEIOBAHMSIX.
HCCIIEIOBAHNI
4 [1K-3 Bnagenuem TEOPETUYECKHE | UCIIOJIb30BaTh TEPMHUHOJIOTMYECK
cucTeMoin paszensl Kypca | ¢hyHIaMEHTaJbHbIC MM amnmapaToM
(yHIaMEHTaNbHBIX | aHATUTHYECKOW | (PU3UKO-XHUMHUYECKHE aHATMTHYECKON
XAUMUYECKUX XUMUU (TEOPUH | 3HAHUS IS XUMHUH (B 00BEMeE
TTOHSTHN paBHOBECHI, 00BsCHEHUS maaHoi OOIT).
CTYIEHYATOr 0 MIPOLIECCOB, JIEKAIIUX
KOMIUIEKCO00pa | B OCHOBE OTACIBHBIX
30BaHM, METOZAOB aHajIu3a, 1Jis
AHAJIMTUYECKOT | BHIOOpPA METO/OB U
O CUTHaNa U METO/IMK aHaJIn3a U
T.IL.). ONTUMM3AIINU €T0
YCJIOBHIA.
5 [1K-4 CriocoOHOCTBIO (OPMYITMPOBKH | COIOCTABIATh METOJI0JIOTHEH
MPUMEHSTh XUMHAYECKHX TEOpEeTHYECKHE POBEPKH
OCHOBHBIE 3aKOHOB U MX cBeleHUs! 00 00BEKTax | pe3yJbTaToB
€CTECTBEHHOHAYYH | IPUMEHEHUE 1 METOJIaX aHaju3a C XUMHUYECKOTO
ble  3aKOHBl W | JuIA coJiepKaHueM aHaJIM3a ¢
3aKOHOMEPHOCTH 000CHOBaHUS pelaeMbIX 3a/1a4; NpUBJICUCHIEM
pa3BUTHSA OTAEIbHBIX M0JIb30BATHCS CHPaBOYHBIX
XUMUYECKON HAYKH | METOZOB CIIPaBOYHOU JIaHHBIX.
npu aHalM3e | aHau3a; nUTepaTypoi u 6azamu
MOJTyYEHHBIX OCHOBHBIE 0a3bl | TaHHBIX B 00JIACTH
pe3yIbTaTOB JAHHBIX B XMMUWY;
oOjacT XUMHH | 00CYXIIaTh
U XUMHUYECKOTO | pe3yJbTaThl aHAJIN3a C
aHam3a. NpUBJICUYCHHEM
CIPAaBOYHBIX JJAHHBIX.

2. CTpyKTYypa M cofiep:KaHue JUCHUNIHHBI.
2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAaM padoT.




OO6mass Tpyao€MKOCTh IUCIHUILTUHBI cocTaBiseT 15 3au.en. (540 wacoB), M3 HUX
KOHTaKTHBIX 4acoB 313, camocrosaTenbHON paboThl 173,6 yaca, ux pacmpeiesieHue 1Mo BHAaM
paboT mpeacTaBIeHO B Ta0JIUIIe

Bunx yueOnol paboThl Bcero CemecTtphbl
4acoB (gacel)
3 4 - -
KonTakTHas padoTa, B TOM 4ncie:
AyIUTOPHBIE 3aHATHS (BCEro) 296 144 152
B Tom uncne:
3aHATHA JIEKIIHOHHOIO THIIA 72 36 36
3aHATHS CEMHUHAPCKOTO THIIA (CEMUHAPBI, IPAKTHYCCKHUE 38 18 20
3aHATHSA)
JlabopatopHble 3aHATHUS 186 90 96

HWnasi koHTaKTHas padoTa:

KouTpons camocrositensHoii pabotsl (KCP) 16 10 6
ITpomexxyrounas arrectanus (VMKP) 1 0.5 0.5
CamocrosiTeibHasi padoTa, B TOM YHCJIE: 173.6 | 106.8 | 66.8
Kypcosas paboma - - -
Ilpopabomxa yuebHozo (meopemuueckozo) mamepuana 81,6 56.8 24.8
Buinonnenue unousudyanvusix 3a0anuti (n0020moexa 10 - 10
coobwenul, npeseHmayuil)
Pechepam - - -
Iloozomoska k mexyujemy KOHmMpOO 82 50 32
KonTpoas:
IlonroToBKa K 3K3aMeHY 53.4 26.7 26.7
O01mas TpyI0eMKOCTh Yac. 540 288 252
qac B TOM uncIiie KOHTaKTHAsI 313 1545 | 1585
pabora
3a4. efl. 15 8 7

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenenrie BuoB y4eOHOM pabOThl U HMX TPYAOEMKOCTH IO paszzenaMm (TeMam)
JUCLUTUINHBI.

Pasnernsl (TeMbl) AMCIUIUIMHBL, H3y4aeMble B 3 cemectpe (ounas ¢hopma)
[Tpumeuanue: JI — nexkuuu, [13 — npakTuueckue 3aHaTus / cemuHapsl, JIP — maGoparopHsie
3anstusa, CPC — camocrosaTensHas paboTa cTyAeHTa

N KonmuectBo yacoB
o
- AynuTopHas CamocrosrenpHas
pas- HaumenoBanwue pa3nenoB (Tem)
nena Bcero pabota pabota
JI 113 JIP
1 2 3 4 5 6 7
11 2 2 7
1 BBenenne. AHanutrueckas XUMHUS
KaK HayKa
MeTponoruueckue OCHOBBI
2 P 16 2 2 4 8
XMMHUYECKOTO aHaJIM3a
3 [Tpo6ooTOOp M MPoOOIOAr0TOBKA 12 2 2 8
OCHOBHBIE 3aKOHOMEPHOCTH
4 MIPOTEKAHUSI XUMUUECKUX PeaKLuil. 16 2 6 8
3aKOH JIeHCTBHS Mace




No KonmaectBo yacoB
- AypautopHas CaMocTosTeNnbHas
pas- HanmMenoBanue pasaenos (Tem)
nena Bcero pabota pabota
JI 113 JIP

OCHOBHBIE THITBI XUMHYECKUX

5 peaxIyii B aHATUTUIECKON XUMUH. 22 4 2 8 8
KuCI0THO-OCHOBHBIC peakiuu
TutpumMeTpuyecKie METOIBI

6 aHanm3a. KuciaoTHo-ocHOBHOE 30 4 2 16 8
TUTPOBAHHE

7 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC 17.8 2 2 4 0.8
peaxIuu.

8 OKHCIIHTEIbHO-BOCCTAHOBUTEILHOC 29 2 2 10 8
TUTPOBAHHE

9 Peaknn KoMIuIekcooOpa3oBaHusI. 20 4 6 10

10 KomniekcoMmeTpriaeckoe TUTPOBaHHE 24 4 2 10 8

11 [Ipouecchl ocaxneHus u 18 2 2 6 8
COOCaKICHHS

12 OcamuTenbHOE TUTPOBAHUE 16 2 6 8

13 ['paBUMeTpHYCCKIA METO aHAIIN3a 26 4 2 12 8
Hmoeo no oucyunaune: 36 18 90 106,8

Pasnenbl (TeMbl) AMCHUILUIMHBL, H3y4aeMble B 4 cemectpe (ounas ¢hopma)

No KonnuecTBo yacos
pas- HaunmMenoBanue paznenos AynutopHas CamocrosiTenpHa
ena (Tem) Bcero pabota s pabota
JI I13 JIP
1 2 3 4 5 6 7
Knaccuduxarms
WHCTPYMEHTAIBHBIX METOJIOB.
AHaNTUTUYECKUH CUTHAII.
1 OcHOBHBIE ITPUEMBI TIEpeXoa OT 6 2 i i 4
BEJIMYMHBI aHATUTHYECKOTO
CUTHaJIa K KOHIICHTPAIHH.
I'pagyupoBounsie pynkiun. GoH u
CHOCOOBI €T0 CHI)KEHHUS
CrHeKTpOCKOMMYECKHE METO/IBI
aHaM3a. JIEeKTPOMarHUTHOE
2 U3Ty4YEHHUE U er0 B3aUMOJECHCTBHIE 12 2 i 4 6
¢ BemecTBOM. CHEKTpbI aTOMOB U
MOJIEKYT
3 MeTtop1 a6COpOITMOHHOM 48 6 6 2 10
CIEKTPOCKOTIUHU
4 MeTo1bI SMHUCCHUOHHOM 30 6 4 10 10
CIIEKTPOCKONUHU
18. DNEKTPOXUMHUYECKUE METO/IBI 48,8 8 4 29 14,8
aHaJm3a
Xpomarorpaduieckrue METO bl 51 8 4 o4 15
5 aHanu3a. Macc-CIeKTpOMETpHSL.
XpomaTo-Macc-CIIEKTPOMETPUS
5 TepMmHuueckue METOIBI aHANIN3a 9 2 - 4 3




Ne KonnuectBo uacos
pa;- HaunmenoBanwme paseinoB AynuropHas CamocrosTenpbHa
ena (Tem) Bcero pabota g pabora
JI 113 JIP
MeTto/11 pa3aencHus 1
6 KOHIICHTpUupoBaHusi. OCHOBHBIC 16 4 2 6 4
00BEKTHI aHATU3a
Hmoeo no oucyuniune 36 20 96 66,8
2.3 Conep:xaHue pa3jieioB IMCHUUILIAHDBI:
2.3.1 3aHATHA JEeKIIMOHHOTO THIIA.
3 cemecTp
No ®dopma
pasn Hamvenosarme Coneprkanne pasena TEKYIIero
pasnena
ena KOHTPOJIS
1 2 3 4
1 VY cTHBIM
XuMHUUYeCKHi  aHanu3. 3HAaueHWe W o0iacTu onpoc
HCHOJB30BaHHUS XUMHYECKOTO aHam3a.
Beenenne. Knaccudukamus MeToqoB aHanmm3a. AHaIHTAYECKAst
AHAIUTHYIECKAS | ypvmg xak Hayka. Kpatkuii ucropuyeckuil oudepk.
XUMIS KakK OCHOBHBIE ~ METOIbl  AHAJIUTHYECKOH  XHUMHH.
Hayka. Anamutndeckas cuyx0Oa. Ilomarme o wmetoze
aHagM3a W METOOMKE. AHAIUTUYECKUH CHTHAI.
IlepcnexkTuBBI pa3BUTHS AHATUTUYECKON XUMHUU.

2 VY cTHBIM
MeTtposiorngyeck MeTponoru4eckue OCHOBBI XMMMYECKOIO aHanu3a. | ompoc. JIP
1€ OCHOBBI BocrnpousBoauMocTb. ITpaBUIBHOCTB. | KOHTP.pabo
XUMHYECKOTO Cratuctuueckass 0o06paboTka pe3yabTaTOB aHAIH3a. Ta
aHAIHM3a [Ipenen oOHapyXeHus, YyBCTBUTEIHHOCTD,

JTMATa30H OMpPeACIsIeMbIX KOHIICHTPAIIHIA.

3 | [IpoGooréop u | [IpobooTOOp u  mpoGomoaroroBka.  OmuOku | YCTHBIN
npoOONOAroToB | mpo6ooTdopa. onpoc
Ka

4 3akoH aeiicTByromux Macc. KoHcTaHThl paBHOBeCHs VceTHBIN
OcHOBHbBIE
3AKOHOMEPHOCT | - TEPMOJAMHAMUYECKHE, pEaNbHbIC, YCIOBHBIC, WX o1poc
W TpOTEKAHHS B3aMMOCBSI3b. KoadPpurmenTst aKTUBHOCTH, JIP
XUMHYECKIX MOJIBHBIC  JIONIM, NPUMEPhl  KOHKYPHUPYIOIIUX
peaKLuid. peaKIuu.

5 Teopun KUCIOT W OCHOBAHWI: Teopus AppeHHuyca, VY cTHBIM
?HC:IEBHLE JIsrouca, VcanoBuua, ux HEJIOCTATKH. | OHPOC. JIP
S — IIpoTonutnyeckas Teopus bpencrena-Jloypu. PePJI\rTO-f-P-
peaxiii [IporonuTnueckas mapa. KOHCTaHTBI KUCIIOTHOCTH U 2
KHcIoTHO- OCHOBHOCTH. ABTOIpPOTONN3. PaKTOPHI, BIUSIOIINEC
OCHOBHEIE Ha CWJIy NPOTOJIWTOB. BimsHuME pacTBOpHTEneil Ha
peaxiuu. CWJIY TIPOTOJIUTOB.

6 TuTpUMETpUYEC TutpuMeTpuuecKkuii METOJ| aHaldu3a, OCHOBHbIE VcTHbBIM
KHE METOJIBI NOHsATHsA. I[lepBUYHBIE M BTOPMYHBIE CTaHAApTHL | ompoc. JIP
aHAaIN3a. Knaccudukamuss  TUTPUMETPUYECKHX  METOJIOB
Kucnotno- aHanm3a. OCHOBHBIC TNPUEMBI TUTPOBAHUs, pacyer
OCHOBHOEC PE3yNbTAaTOB MPSMOIr0, OOPaTHOTO W KOCBEHHOTO
THTPOBAaHMC. TUTpOBaHUs.  KHUCIOTHO-OCHOBHOE  THUTPOBAHUE.




CrannapTHbie pacTBOpBHL,
CTaHIAPTU3ALUA U XpPaHEHHE.

IIPUTOTOBJICHUC,

WnankaTopsl  KHUCIOTHO-OCHOBHOTO  THTPOBaHHA. | Y CTHBIN
Honnas,  xpomodopHas,  HOHHO-xpomodopHas | orpoc. JIP
Teopus WHIUKATOPOB. CoBpeMeHHBIE
MIPEICTABICHUSI O CBSI3M OKPAaCKU BEILECTBA C
JJEKTPOHHBIM ~ CTpPOEHHWEM ero Mmojekyir. PT
WHAMKAaTOPOB, HHTEpPBAJl  IEPEXOfa  OKPACKH.
TpeboBaHUs K HHIUKATOPaM, UX KIIaCCUBUKAITHS.

KpuBble TUTpOBaHHS CHIBHBIX M CIIA0BIX KHCIOT U YcrHbil
ocHoBaHMH. DaKTOpBI, BIMAONIME Ha BeaudyuHy | ompoc. JIP
CKauKa Ha KPHBOW THTpoBaHHs. Ilpmmuum monbopa | PeHT.K.p.
WHAUKATOpOB. [IpHeMbl TUTPOBaHUS OYEHb CIAOBIX Ne2
KHCIOT W OCHOBaHMH. VIHIWKaTOpHBIE OLIMOKH
TUTpOBaHUs. [IpuMepsl TpPUMEHEHUs] KHCIOTHO-

OCHOBHOTO THTPOBaHUSI IUIsl aHAIW3a PEaNbHBIX

00BEKTOB.

7 OxucnutenbHo- | OKUCIUTENFHO-BOCCTAHOBUTENILHBIE PEAKIWU, UX | Y CTHBIHA
BOCCTaHOBUTENb | knaccubukanus. Hanpasienue pemokc-mpoueccos. | ompoc. JIP
HBIC PCaKINK | CTaHmapTHBIM W (POpMaNbHBIA peAOKC-TIOTEHITHAT,

CBI3p MeXay HMMHU. KoOHCTaHTBI paBHOBECHs
PEIOKC-TIPOLIECCOB.
8 OxucnutenbHO- | OKUCIUTENFHO-BOCCTAHOBUTENILHOE ~ TUTPOBaHHE, | Y CTHBIN
BOCCTAHOBHTEND | kiaccuukanus. VIHIUKATOPBI PEeNOKC-TUTpOBanus, | onpoc. JIP
HOC TUTPOBaHME | yyTepBay mepexona okpackd. Kiaccudpukanms,
MIPUMEPbI HHAUKATOPOB.
Kpuseie OKHUCJINTENIEHO-BOCCTAHOBUTENBHOTO | Y CTHBIN
tuTpoBaHus. DaKTOPhI, BIMSIOIIME Ha BeiauuuHy | onpoc. JIP
CKayKa Ha KpUBOH TUTpOBaHus. | PEHT.K.p.
[lepmanranaromerpus, JUXPOMaTOMETPHS, Ne3
nosomeTpusi. CTaHJIapTHBIE PacTBOPBI, 0COOEHHOCTH
WX MIPUTOTOBJICHUS, CTAHJAPTH3AINN U XPAHECHHUSI.
9 Kommnekcubie coenuneHus. DakTopbl, BIUSIOLINE VceTHBIN
Peaxwm Ha yCTOfI‘iPIBOCTI: KOMIUIEKCHBIX ~ COoelnHenuil. | ompoc. JIP
KOMILTEKC006pA KoHcTaHTBI  yCTOHYMBOCTH ~ TEpMOAMHAMHYECKHE,
3OBAHMSL. peabHbIe, YCIIOBHBIE. BHyTpHUKOMILIEKCHBIE
COCJIMHEHHUSI U XEJIaThlI.
10 Kommnexkconsl. DJITA, paBHOBecus B pacTBOpax | YCTHBIH

OATA. Ocobennoctu B3aumopeiicteus JJTA ¢ | ompoc. JIP
HOHAMH  MeTauloB.  KoMmriekcoHOMeTpHuecKoe
TUTpOBaHUE.  METaNIOXpOMHBIE  HMHJMKATOPHI,

KoMIIekcoMeT | \iexannsm nx neifcrsus, pT.

prueckoe

TUTPOBAHUE Pacuer KpUBBIX KOMIUIEKCOHOMETPUYECKOTO VYcrHblit
TUTpOBaHus. DAKTOPHI, BIMAOIIME Ha BeJauuuHy | onpoc. JIP
CKayKa TUTPOBAHUSL. OcHoBHEBIE npuems | P eljl\?-‘f:-P-

0.

KOMITJICKCOHOMETPHUYCCKOTO TUTPOBAHMUH.




11 Tporecch I'ereporennsie paBHOBECHS. Koncrantel | YcTHBIN
A —— pactBopuMoOCTH. [IpuMepsl pacueTa pacTBOpUMOCTH | Orpoc. JIP
COOCKTCHHLS. C YYETOM pPa3IUYHBIX ()aKTOPOB.

12 OcamutenbHoe  TuTpoBanue. Meroasl  Mopa, YcTHBIN

@onbrapna, ®PasHca. MHaukaTopbl, ycioBus | ONpPOC. JIP
MIPUMEHEHHs, MEIIAIOIINe UOHbI. be3sIHanKaToOpHbIe
OcanurenbHoe METOJIBI (huxcupoBaHUS KOHEYHOI TOYKH
THUTPOBaHHC TUTpOBaHMA. KpHBBIE OCAAMTEIHLHOTO THUTPOBAHWS,
(hakTOpBI, BIMAIONIME HA BEIMYMHY CKadka Ha
KpUBOM TUTPOBaHMUS.

13 I'paBumeTpuueckuit ananu3. ['paBumMerpuueckas u YcrHbil
ocaxmaemass  ¢Gopmbl.  OCHOBHblE  NpH4MHBI | Ompoc. JIP
3arps3HEHHsT OCAaJKOB — aAcopOLMs, OKKIIIO3HS,
n3oMopduzm.

['paBumerpuuec | YCIOBHS MOJTYYCHHUS KPUCTaJUIMYECKHUX u | YcrHbIT
KU METOJ amopGHbIX ocaakoB. OTHOCHTENBLHOE Mepechienne. | ompoc. JIP
aHanu3a MeToi BO3HMKAalOMIMX peareHToB. Ilpombianue | PEHT.K.p.
ocaakoB. TpeOoBaHUS K OCagUTeNsIM, pacyueT Ned
HEOOXOIMMOro KOJNHWYEeCTBA ocajutens. Pacuer
MOTEPh 32 CYET PACTBOPUMOCTH TPH TMPOMBIBAHHUH
ocazka. [IpuMeHeHue MeToaa.
2.3.2 3aHATHA CEMUHAPCKOI0 THIA.
3 cemecTp
dopMma
No TeMbl MPAaKTUUECKUX 3aHATUI TEKYILETO
KOHTPOJIS
1 3 4
1. |PaBHOBecHe B TOMOTE€HHBIX cucTeMaX. KUCIIOTHO-OCHOBHOE paBHOBECHE. YcTHBIH ompoc.
Brruncnenne pH B pacTBopax ciabbIX U CHIBHBIX KHUCJIOT U OCHOBaHMH. Kontponphas
Boruncnenue pH B pactBopax am@oiauToB u Oy(epHbIX pacTBOpax. pabota 1

2. | KucnorHo-oCHOBHOE THTpOBaHHE. BrruncieHue pe3ynbraToB YcTHBII onpoc.
TUTPUMETPUUYECKOT0 aHAJIN3a METOJIOM IPSIMOT0, 00PaTHOIO M KOCBEHHOT'O KonTponbHas
TUTpOoBaHus. KHCI0THO-OCHOBHBIE HHAMKATOPHI. KprBBIE TUTpOBaHMSL. pabora 2
WupnkaTopHble OMMOKK THTPOBAHUSI.

3. | PaBHOBecHE B OKHUCIMTEILHO-BOCCTAHOBUTENLHBIX cUcTeMax. Penokce- YerHell - ompoc.
MOTEHIIHAN - CTAaHJAPTHBIHN, opMabHbBIH. KOHCTaHTBI paBHOBECHS peJIOKC- Kontponphas
peakuuii. [ToTeHnan B TOUKe SKBUBAJIEHTHOCTU. MIHANKATOPBI OKUCINTENBHO- [paboTa 3
BOCCTAaHOBUTEIBHOTO TUTPOBaHMs. KpuBbIE OKUCIUTENBHO-

BOCCTaHOBUTEIHFHOTO TUTPOBaHMs. OKUCINTETHFHO-BOCCTAHOBUTEIHHOE
TUTPOBAHUE.

4. |KommnekcHbie coequHeHNn. BHyTpHUKOMITIIEKCHBIE COeAMHEeHNA. KOMITTIEKCOHbI. |YCTHBIH  ompoc.
MeTannoxpoMHble HHIUKATOPBl. KOMIIIEKCOHOMETPUYECKOE THTPOBAHUE. KonTponbeHas
KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMSL. pabora 4

5. |PaBHOBecue B cucTemMe 0caloK - pacTBop. PacueT pactBopumocTu YeTHBIM  ompoc.
MaJIOpaCTBOPUMBIX CO€IMHEHUN. ['paBUMeTprUECcKUil aHau3. Y CI0BUS KoHntposnbHas
MOJTYYEHUS] KPUCTAJUINIECKUX U aMOpGHBIX 0caakoB. OCHOBHBIC IPUYHHBI pabora 4




3arpsi3HEHUS 0¢caKoB. [IpoMbIBaHHE 0CKOB. PacueT KoIn4ecTBa OCaIUTEIS.
Pacder motepb 3a cueT pacTBOPUMOCTH B TPaBUMETPHU

2.3.3 JlaGopaTopHble 3aHATHSI.

3 cemecTp
®opmMma
Ne Temsbl 1a00paToOpHBIX PadOT TEKYILIEro
KOHTPOJIS
1 3 4
1 |Merponoruueckue OCHOBBI aHanUTHUeCKol XxumMun. Ctatuctudeckas oopabotka |3amura JIP
pe3yNbTaToB U3MEpeHHH. PacueT noBepUTENbHOT0 NHTEPBaia. BrisBnenue
nmpomaxa. MeTos1 HAMMEHBIINX KBaJPaTOB.
2 |Texuuka 1a00PaTOPHBIX pabOT B aHATUTHUYCCKOM JabopaTopuu. JIpoOHbIH 1 3ammra JIP
CHUCTEMaTH4ECKNH aHaIN3. BaxxHelIne KaueCTBEHHBIE pEaKIIUU KaTHOHOB.
3 |Baxuelimue kaueCTBEeHHbIE PeakIui aHHOHOB. KOHTpoOIIbHAS TIpakTHYecKas 3amura JIP
3aJaya Ha OIpeeIeHUE KAaTHOHOB U aHHOHOB B CMECH.
4  |PemreHune pacyeTHBIX 3334 10 TeMaM «XHMHA4YecKoe paBHOBecue. KucmoTHo-
OCHOBHBbIE peakuuu. Pacuer pH BOIHBIX U HEBOJHBIX paCTBOPOB KUCIIOT, Pacuernbie
OCHOBaHMi, aMm(posuToB. BydepHbie pacTBOPHI». 3a/laHus
3amura JIP
PefitunroBas koHTpoibHAst padoTa Nel
5 |KucnotHo-ocHOBHOTO TUTpOBaHUsl. [lepBUYHBIC M BTOPUYHBIC CTAHAAPTHL. Pacuernsie
[IpuroroBienue u crangapTU3ALMS pacTBOPA LIEIOYH. 3aaHus
3amuTa JIP
6 |OmpeneneHue CHIBHOM KUCIOTHI B pacTBope. OmnpeaeieHue KUCIOTHOCTH Pacuernbie
MUIIEBOT0 IPOAYKTa METOI0M KHCIIOTHO-OCHOBHOTO TUTpOBaHus. Pacuer 3aaHus
Pe3yabTAaTOB NPSMOT0, 0OPaTHOTO, 3aMECTUTEIBHOTO TUTPOBAHMSL. 3amura JIP
7 |OnpexerneHue a30THOM U OOPHON KUCIIOT MPH UX COBMECTHOM MPUCYTCTBHH. 3amuta JIP
PacueT KpUBBIX KHCIOTHO-OCHOBHOT'O TUTPOBAHUSI.
8 |Onpexnenenue kapOoHaTa M IIEIOYM IIPH UX COBMECTHOM IpucyTcTBud. Pacyer |3amura JIP
WH/IMKAaTOPHBIX OMIMOOK KUCIOTHO-OCHOBHOTO TUTPOBAHHUSL.
PeilitunroBast KOoHTposbHAs padota No2
11 |OmpeneneHue HarpaBiIeHUs! OKACIUTENFHO-BOCCTAHOBUTENBHBIX PEAKLINH. PacuerHble
[IpuroToBieHne U CTaHAAPTU3ALMUS PacTBOpA IEPMAHTraHaTa KaJusl. 3aJaHus
3ammra JIP
12 |I[IepmanranaToMeTpHyecKoe ompeaeneHue xee3a. buxpomaromerpuueckoe 3amuTa JIP
oIpefesiCHHE JKene3a ¢ U eHnIaMuHoOM. PacueT HHANKAaTOPHBIX OIMIMOOK
PEeAOKC-TUTPOBAHUSI.
13 |[IpuroroBneHue U cTaHAAPTH3ALUS PACTBOPA THOCYNIb(haTa HATPHsL. 3amuta JIP
HNonomerpudeckoe onpeaeieHue MeIu.
PeliTunroBasi KoHTponbHAs padota Ne3
14 |KommuiekcOHOMETpUYecKOe ONpeiesieHIe KalbLus U MarHusi B pacTBope npu ux |3ammra JIP
COBMECTHOM INpUCYTCTBUH. OTpeieNieHue JKECTKOCTH BOJIBI.
15 |OmpeneneHue anoMUHKS OOpaTHBIM TUTPOBAaHHEM. PacueT KpuBBIX 3amuTta JIP




KOMITJICKCOHOMETPHUYCCKOTO TUTPOBAHMH.

16 |OmpeneneHue MeIU U UHKA TP UX COBMECTHOM MPHUCYTCTBHH METOIOM 3amuta JIP
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.
17 |Metoas Mopa, @onbrapaa n @asaca ni1st QUKCUpOBaHUS KOHEYHOW TOUKH PacuerHbie
TuTpoBanus. OnpeaeneHye XJIOpUA0B METOJOM Mopa B ITUILEBOM IPOLYKTE 3aJlaHUs
3amura JIP
18 |M3yuenue mpaBui B3BEUIMBAHUS HA aHAJTUTUYECKUX Becax. [ paBuMerpudeckoe (PacueTrHble

oTpeJieNieHue keres3a. Pacuer pe3ylbTaToB rpaBUMETPHUYECKOTO aHanu3a. Pacyer|3amans
MOTEPh 32 CUET PACTBOPHMOCTH OCAJIKA.

3amrura JIP

PeiituHroBas KOHTpOIbHAs pabora Ned

2.3.4 3auaTusa JeKIMOHHOI0 THIIA.

4 cemecTp
Ne | HammenoBanu ®opma
pazne e Conep:xanne paziena TEKYIIEero
ja pasnena KOHTPOJIS

1 2 3 4

1 Knaccuduxkar | Obmue MPUHIUTIBI u KIaccuuKanus | Y CTHBII
us WHCTPYMEHTAIbHBIX METOJOB. AHAIWTUYECKHA CUTHAI. oTIpoc
HHCTPYMCHTA | ['pagynpoBouHble GyHKIUH. YyBCTBUTEIBHOCTD U CEJICK-

JIBHBIX THBHOCTh MeTOAUKH. DOH, €ero MPOUCXOKICHHUE W
METO/OB. crocoObl  ymeHbineHus. OCHOBHBIE CIIOCOOBI pacueTa
A?aﬂHTquCK KOHIICHTPAIUH 110 BEJIMYMHE aHATMTUICCKOTO CHTHAJIA.
Wi CUTHAI.

2 Crexrpockon | CIIEKTp  SIIEKTPOMATHUTHOTO — M3Iy4E€HHs: OHEPrHs, | YCTHBIH
HUecKue CII0COOBI ee BBIPAKCHUS; IHAana3oHsl | OIpOC.
METOIBI ANIEKTPOMAarHUTHOTO M3JTyUEHUS, THIIBI SHEPTEeTHUCCKUX JIP
aHaJIn3a. nepexo10B. OCHOBHBIC THITHI B3aUMOIeHCTBYs BemiectBa | KOHTP.
Dnextpomard | ¢ u3nydenueM. Kiaccuukanus CreKTpoCKOIMHMYECKUX pad.
WTHOE MeToI0B aHaim3a. CIeKTphl UCITYCKaHUs, OTJIOMICHUS U
U3IydyeHHe U | PACCEAHMA.  ATOMHBIE  CHEKTPbL.  JHEPreTUYECKHE
ero nepexoipl. XapakTepPUCTUKU CHEKTPaJIbHBIX JIMHUMH.
B3auMmopeiict | MoJekyisipHble crieKTpbl. CXeMbl 31€KTPOHHBIX YPOBHEH
BHE C MOJICKYJIBI. OCHOBHBIE 3aKOHBI MOTJIOIICHUS
BEIIICCTBOM. anekTpomarauTHoro  umsnydenust  (byrepa-JlamGepra-
CriekTpsI bepa) u 3akon wmamyuenus (Jlomakuna-llleiibe). CBs3p
ATOMOB H AHAJIMTUIECKOTO CUTHaja c KOHIICHTpaImen
MOJIEKYIL. ompexaensieMoro coeanHeHus. CIeKTpaibHBIE MPUOOPHI,

nx knaccudukanus. MecTo U poiib CIIEKTPOCKOTTHUECKUX
METOJIOB B AHAJIMTUYCCKOW XHMHU M XUMHYECKOM
aHajamnse.

3 ATOMHO-a0copOMoHHas ciekTpockonusi. Cxema YcTHbIi
MeTobl npubopa. [maMeHHas 1 AIeKTpoTepMIIecKas onpoc
abcobmonno | arommsanus. Mcrounukn nsnydenus. llpaBuia Yo, JIP
i 3aBUCUMOCTh ONTHYECKOH ITIOTHOCTH TUIA3MBI OT
criekTpockor | KOHLCHTPAIMH IEMEHTOB B PACTBOPE. DaKTOopHI,
uu BIIMSIONINE Ha TOYHOCTH aHan3a. METOT «XOJIOAHOTO

napa». O0IacTH MPUMEHEHUs, BO3MOXHOCTH,
MIPEUMYIIECTBA ¥ OTPAaHUUYEHHUST METO/A.




CBsI3b XUMUYECKON CTPYKTYPBI COSAMHEHUS C
AJICKTPOHHBIM aOCOPOIIMOHHBIM CIIEKTPOM.
OYHKIIMOHATBLHBINA aHAJIN3 TIO0 AICKTPOHHBIM CIIEKTPaM.
KonuuecTBeHHBIE XapaKTEPUCTUKH MOTJIONICHHUS CBETA,
WX B3aMMOCBA3b. 3akoH byrepa — JlamGepra — bepa.
Otkionenus ot 3akoHa byrepa-Jlambepra-bepa, nx
MIPUYUHBI U CIIOCOOBI TTPEYTPEIKICHHSL.
doroMeTprUeCKUEe peaKIul U TPEOOBAHHS K HUM.
OnTumManbsHbIE yCI0BHA (HOTOMETPHUPOBAHUSI.

. OCHOBHBIE Y3JIbI CIIEKTPO(OTOMETPUICCKOH
anmnapatypsl. MTHCTpyMEHTaIbHBIC MTOTPEITHOCTH;
ONTUMAJIbHBIM MHTEPBAT U3MEPSIEMbIX 3HAUECHUN
OTITHYECKOU IITIOTHOCTH. CrOCOOBI OTIpeICIICHIS
KOHIICHTPAIlMH TOTJIOMIAIOIIETO BEIIECTBA B PACTBOPE.
HuddepeHnnanbHbIN CITOCOO CIIEKTPOPOTOMETPHIESCKHIX
A3MEPEHUN. AHAIN3 MHOTOKOMITOHEHTHBIX CHCTEM.

VceTHbBIN
orpoc.
JIP

Peit.x.p.

MounekyinspHas abcopOiuonHas crekrpockonus B WK
obmactu crmekrtpa. HneHtudukanuss u CTPYKTYpHO-
rpynmnoBoit aHanu3 no UK cnekrpam. KonnuecTBeHHBIN
aHamm3 B UK- cmexrpockormmu. UK cniektpodoromerpsl
JUCIIEPTUPYIOIIETO THUIA, UX OCHOBHBIE Y3IIbl. Dypbe-
CIEKTPOMETPHI, IPUHLIUI UX PAOOTHI M IPEUMYLIECCTBA.

Y CTHBIM
ompoc.
JIP
Peitt.k.p.

MeTtobl
SMHUCCHOHHOM
CIIEKTPOCKOIN
5971

IIpuHuunel ¥ TEOPETUYECKHE  OCHOBBI  aTOMHO-
SMHCCHOHHOTO CIIEKTpalbHOrO aHaimm3a. (OCHOBHEIC
WUCTOYHMKH aTOMHM3AalMH W  BO30YKICHHUS. Cas13b
AQHAJIUTUYECKOT0 CHTHala C KOHIGHTpaluel aHajIuTa.
Meton mmmameHHOW — (OTOMETPHH.  AHAITUTHYECKHE

BO3MOKXHOCTH aTOMHO-OMHCCHOHHOTI'O MCTOJa aHaIn3a.

JlioMuHecieHIIMSI M €€ OCHOBHBIC XapaKTEPUCTUKH.
Knaccudukanus BHIOB JIIOMHHECHEHIWH. AMmapaTypa
IUIsL  HMCCIENOBaHUs JIIOMHHECLECHIMH. Perucrtpauus
CIIEKTPOB BO30YXKICHUS H HCITyCKaHUS
JTIFOMUHECITUPYIOITUX BEIIECTB. OCHOBHBIE
3aKOHOMEPHOCTH  MOJIEKYJISIPHOM  JIFIOMUHECUEHUMH.
Tymenue JIIOMHAHECIICHITHH. KonmuecTBenHbIM
JIIOMHUHECIICHTHBIN aHaJIN3:

YcTHEIN
orpoc.
JIP

BzaumoneiicTBrEe peHTTE€HOBCKOTO U3JIYUEHHUS C
BEILIECTBOM. MeTOIbl PEHTT€HOBCKOU CIIEKTPOCKOIIUH.
PeHTreHo¢yopeCIieHTHBIC CIICKTPOMETPBI
SHEProJAUCIEPCUOHHBIE Y BOJIHOJIMCIIEPCUOHHBIE.
JeTekTopbl peHTT€HOBCKOT0 U3ny4deHus. Kpucramibl-
aHanm3atopbl. OcOOEHHOCTH MPOOOIIOATOTOBKH.
O0s1acTH IPUMEHEHHS, BO3MOXHOCTH, TPEUMYILIECTBA U
OTPaHUYEHUS] METOOB.

Y cTHBIN
orpoc.
JIP
PeiiT.x.p.

Obmas XapaKTepUCTHKA u KJ1accu(UKALHS
JNEKTPOXUMHUYECKHX  METOJIOB.  DIEKTPOXHUMUYECKHE
sueki.  VHIWKATOpHBIA  2JIEKTPOX U DIEKTPOA
CPaBHEHUSI. PaBHOBecHBIE u HEpaBHOBECHBIE
JNEKTPOXUMHUYECKHE CHCTEMBL. SIBJICHMS, BOSHHUKAIOIINE
IIpH TIPOTEKaHWU ToKa. llomsipu3alimoHHble KpUBbIE U UX
WCIIONB30BAaHME B  PA3IMYHBIX  JJIEKTPOXMMHYECKUX
METOJIaxX.

VcerTHbBIN
ompoc.
JIP

VcTHBIN
orpoc.
JIP
Peiit.x.p.




[Ipsmas notenumomerpust. I[loTeHnmomeTpuieckoe
TUTpOBaHUE. MI3MeHeHNe 3IIeKTPOIHOTO MOTEHINAA B
nporecce TuTpoBanus. CriocoObl 0OHApYKEHUS
KOHEYHOH TOYKU TUTPOBAHUS. AHAIUTHUECKHUE
BO3MOKHOCTH M IPAKTHYECKOE TPUMEHEHHE
MOTEHIIIOMETPUIECKOTO METO1a.

Bonbsramnepomerpudeckuit METO aHanus3a.
Knaccudpukanus BONIbTaMIIEPOMETPHUYECKHX METOJOB.
[onsporpadus. Obmast XapaKTepPUCTUKA
noJsiporpaduaecKoi KpHUBOI. 3aBUCHMOCTb
mupGy3HOHHOTO TOKa OT  PA3IWYHBIX  (PaKTOPOB.
VYpaBHeHue MnpkoBuua. IloTeHnuan  MOJIyBOJIHBIL.
[Ipumenenue TBEPIBIX 3JIEKTPOMIOB B
BosibTamriepomMerpur. CTalyHapHbIE W BPAILAIOIINECS
MHUKPORJIEKTPOAbl.  MoauQUIMpPOBaHHBIE 3JIEKTPOBI.
NuBepcuonHnas BOJIbTAMIIEPOMETPHSI.
AMIIepoMeTprUYecKoe TUTPOBAaHHE C OIHUM M JBYMS
MMOJIAPU30BaHHBIMHA QJICKTPOAaMHU. BI/II[I)I KPHUBBIX
TUTPOBAHUSL. AHanmuTHYeCKHEe  BO3MOXHOCTH U
MPAKTUYECKOE NPUMEHEHHE BOJBTAMIICPOMETPUIECKUX
METOMOB.

YcTHbIn
ompoc.
JIP
PeiiT.x.p.

Kynonomempus. Teopernueckue OCHOBBI.
Kynonomerpus mpu NOCTOSIHHOM TOKE M IIOCTOSIHHOM
noteHuuane. lIpenmyinectBa W OrpaHHYEeHUS] METOAA
KYJIOHOMETPHYECKOTO TUTPOBAHUSL. [Tpumepsr
MPAKTUYECKOTO IPUMEHEHUS.

Konoykmomempusa.  IlpuHUuIBl  KOHIYKTOMETPUU,
BO3MOXHOCTM M  oOmacTu npuMmeHeHus. llpsmas
KoHAyKTOoMeTpus. KoHaykromeTpuueckoe THUTPOBaHHE.
[IpakTHueckoe NpuMeHEHNE METOA0B KOHAYKTOMETPHH.

Inexmpozpasumempun. IIpUHINNBL, TPEUMYIIECTBA,
00J1acTh MPUMEHEHUS IIEKTPOTPABUMETPHH. DIIEKTPOIIN3
IIpH KOHTPOJIMPYEMOM IOTEHIMAJIE U €r0 IMpPHUMEHEHHE
JUTS TIeTIell pa3/ieneHns U KOHUEHTpUpOBaHUs. Ammapa-

Typa.

VcTHBII
orpoc.
JIP
PeiiT.x.p.




Xpomatorpad
HUYECKUEe
METO/IBI
aHaIIN3a.

Xpomarorpadus. Knaccupukanus meronoB OCHOBHBIE
NpUHLHUIEL XpoMaTorpadun. Kinaccuduxarms
xpomaTtorpapuuecknx MeTooB. OCHOBHBIC TApaMETPHI
XpoMaTtorpammbl. Kpurepuu pa3aeneHus MUKOB.
CeneKTHBHOCTD U 3 (HEKTHBHOCTD
xpomatorpadudeckoro paznenenns. Konmenmus
TEOpEeTHIeCKuX Tapenok. Knnernueckas Teopust
xpomatorpadun. Ypasaenue Ban-/leemrepa.
Brruncnenne onTuManbHOM CKOPOCTH TTOABMKHON (ha3bl.
WnenTndukanns KOMIOHEHTOB CMECH TIO
xpomaTtorpamme. KonmuecTBeHHBIN aHATU3.

l"azoancopOuroHHAas 1 Ta30)KUIKOCTHAS
xpomarorpadus..CxeMa ra3oBoro xpomarorpada.
OCHOBHBIC THUITBI JICTEKTOPOB: KaTapOMETPBI; JCTEKTOPHI
ANEKTPOHHOTO 3aXBaTa; IUIAMEHHO-MOHU3AIlMOHHEIE
JETEKTOPHI. BEIOOpP meTekTopa. AHATUTHICCKUE
BO3MOXKHOCTH, 00J1aCTH IPUMEHEHHS Ta30BON
xpomartorpaguu.

VceTHbBIN
orpoc.
JIP

KunkoctHas KOJIOHOYHAS Xpomatorpadus.
BricokoaddekTrBHAsS ~ KHOKOCTHAsS  Xpomartorpadus
(BOXKX). Ocnoubsie Bugsl BDXKX: amcopbumoHHas,
pacnpenenuTensHas, HOHOOOMEHHAs, SKCKIIO3UOHHAS -
oO0IIe MPUHIUIIBI METOJOB, OIpeNesieMble BEIeCTBA.
YcrpolicTBo u 0COOCHHOCTHU JKUJIKOCTHBIX
xpomatorpadoB. Hacocel, kojgoHku. OCHOBHBIC THIIBI
netektopoB. [IpuMenenue paznuanbix BugoB BOXX s
pa3zfesnicHusl ¥ ONpeJeIICHHs] OPraHUYECKUX COSANHEHUH.
IIpeumymectea  MmeromoB  BOKX.  IlnockoctHas
xpomarorpadusi.  OOmme TPUHOUIB  pa3feleHHs.
KadecTBeHHBIN U KONMHMYECTBEHHBII aHAIIN3.

Y cTHbBIN
orpoc.
JIP
PeiiT.x.p.

Macc-
CIIEKTPOMETP
usa. Xpomaro-
Macc-
CIEKTPOMETP
us

[IpuHUUn Macc-CHEKTPOMETPUUECKOr0 METOJA aHAJIM3a.
CxeMa U4 OCHOBHBIE y3/Bl  Macc-CIIEKTPOMETpA.
Baxneiimme conocoObl  HOHM3ALMHA.  [HIBI

Macc-cniektp. Wnentudukamus u
OPTaHUYECKUX BEIIECTB; JJIEMEHTHBIN U
aHaJus3. Macc-ciekTpoMeTpust ¢
WHAYKTUBHO CBsi3aHHOM 1ua3mou. [Ipeumyiiectsa
IJIA3MEHHOW  MAacC-CIIEKTPOMETPUHU.  Xpomamo-macc-
cnekmpomempus. [IpyuHiun MeTonia, €ro NpeuMyIIecTBa
[0 CPaBHEHUIO C MACC-CIIEKTPOMETPUUYECKUM METOJO0M
aHaJn3a.

Macc-
aHAJIU3aTOPOB.
OnpeaeIeHUE
HM30TOIHBIN

AHanmuTHYECKHE BO3MOXKHOCTH U 00JIACTH IPUMEHEHUS
MacC-CIIEKTPOMETPHH.

VcTHBIM
orpoc.
KonTtp.pa
0.

Tepmuueckue
METO/TBI

TepMuuecKue METObI HCCIIENOBAHNS U aHAIU3A.
Knaccudukarus. TepMorpaBumMeTpusi, TEpMHUYECKUAN
aHanmu3, auddepeHIraIbHas CKaHUPYIOIas
kanopumetpusi. Tepmonapsl. [lepuBatorpadsr.
CunxpoHHBIE TepMOaHanu3aTopel. [lpuvenenue
METOZOB JIJIsl HCCIIENOBaHUS (PU3UKO-XUMHUIECKHX
CBOICTB U aHaJM3a BEIIECTB U MATEPHAIIOB.
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MeTtobl
pas3nenenus u
KOHIIEHTPHUPO
BaHMA.

OCHOBHBIC BUBl MAaCKHPOBaHUS — pPABHOBECHBIC U
HepaBHOBecHble. OCHOBHBIC TIPUEMbl MAaCKHPOBAHHS.
[Ipumepsl MpUMEHEHHUST MACKHPOBAHHS B XUMHYECKOM
aHaymze. KonnuecTBeHHBIC XapaKTEPUCTHKH: KO3(du-
[UCHT PpACTIPE/ICICHUs, CTCNCHb H3BIICUCHHS, CTEIICHb
paznenenusa. CoocaxacHue.

OKcTpakuys KaK METO/T pazneneHus u
KOHIIGHTpUpOBaHus. Kiaccudukamms SKCTPaKIMOHHBIX
mporieccoB. OCHOBHBIE 3aKOHBI W KOJWYECTBEHHEIC
XapaKTepUCTUKU. DaKTOphl, BIMSIOIMIAE HA CTCICHD
W3BIICUCHHUS TIPU OJHOKPATHOW SKcTpakiuu. CTeneHb
W3BJICUCHUS TIPH MHOTOKpPATHOM 3KcTpakiuu. Beroop pH
AKCTpaKIuu. BakHeHmre 3KCTpareHTs U TpeOOBaHHUS K
HUM.

CopOumst Kak cImoco0 KOHIICHTPHPOBaHUA. MeXaHu3M
copommu. CopOeHTHI, NCTIOIB3yEeMEbIe TTPH
KOHIICHTPUPOBAaHUN MUKPOTIPUMECEH.

Crnenudurka mpo6ooTéopa U MPOOONOATOTOBKH B X0OI€
aHanm3a 00BEKTOB pazHoro tuma. [IpeacTaBuTeIbHOCTD
poOb1. DaKTOpEI, 00YCIOBIUBAIOIINE Pa3MepP U CIIOCO0
oTOopa NpeAcTaBUTENBHOM Poosl. OTOOP TIPOO
TOMOTEHHOTO ¥ TeTepOreHHOro cocraBa. CrocoOb
TIOJTyYeHUs cpefHei mpoObl. OCHOBHBIE CIIOCOOBI
nepeBojia mpoosl B hopMy, HEOOXOAUMYIO JIJISl TAHHOTO
BUJIa AHAITN3A, - «CYXHE» H «MOKPBIEY.

VcTHEIH
otpoc.
JIP
KonTtp.pa
0.
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OcHOBHEIE
OOBEKTHI
aHajgn3a

AHanu3 peanbHbIX 00beKTOB. [lepcrieKTUBEI pa3BUTH
aHaJIMTHYeCKON XuMuu. CHIDKEHHE Ipesiena
oOHapy>XeHUs ¥ YBEIMUCHHE TOYHOCTH aHaju3a.
ABTOMAaTH3alMsI U KOMIIBIOTEPU3ALHS AaHATIN3A.
CUCTEMBI «BJIEKTPOHHBINA HOCY» U «IJIEKTPOHHBIN SI3BIK».
Musnuattopuzanus. PasButre «oJIeBbIX» METOI0B
aHaynu3a. Pa3BuTue ruOpUAHBIX METOOB aHAU3A.
JuctaHuMOHHBIN aHanu3. PazBuTue Hepazpylaronmx
METO/IOB aHaJIN3a

VcTHBII
ompoc.
YcTHble
JIOKJIa bl

2.3.5 3aHATHS CeMHHAPCKOI0 THIIA.

4 cemecTp

dopMa TEeKyLIEero

Ne TeMbl IPaKTUYECKUX 3aHATUI
KOHTPOJIS
1 3 4
1.|CnexTpodoTomerprueckuii METO aHanK3a. Beraucnenue Pacuernrie 3amanus. Y CTHBIN

PE3yJIbTaTOB CIIEKTPO(HOTOMETPHYECKOTO aHAITN3A.
Huddepennmanbaas CIeKTPOPOTOMETPHSL.

ompoc. Pelt.k.p.

(bIyopecieHTHBII MeTOo/T aHaIN3a.

2. |AToMHO-aOCOPOIMOHHAS CIEKTPOCKOITHSL. VYcerasii onpoc. PeuT.k.p.
3. |UK-cmektpockonusi. KauecTBEHHBIN U KOJTMIECTBEHHBIH Vceraeid oIpoc.

aHaJIN3.
4. |ATOMHBIM SMHCCUOHHBIN CIIEKTPAIbHBIA aHanu3. Pentreno- |V cTHBIN onpoc. PelT.k.p.




JIroMUHECIIEHTHBII aHAIN3.

YcrHbIN onpoc.

6. ([ToreHnMOMETpHS. Pacuernrie 3amanusd. Y cTHRIN
onpoc. Pelr.x.p.
7. |BombramnepomeTpus PacuetHble 3ananus. Y CTHBIN
onpoc. Pelt.k.p.
8. |Kynonomerpusi, 3MeKTpOrpaBUMETPHsI, KOHAYKTOMETPHSL. Pacuernrie 3aganusa Y cTHBIN
onpoc. PelT.k.p.
9. [Xpomarorpadus. VYerablii onpoc. Peur.k.p.
10. Macc-cnekTpomeTpusi. XpoMaTo-Macc-ClIeKTPOMETPHSL. VYcrHbIl onpoc.
11. |OcHoBHbIe 00BEKTHI aHanu3a. [lepcneKTHBEI pa3BUTHS YcTHBIH omnpoc.
AHATTMTUYECKON XUMUHU
2.3.6. JlaGopaTopHble 3aHATHUSA B 4 cemecTpe
Ne Tewmsl TabopaToOpHBIX padoT Popwma Teyiero
KOHTPOJISI
1 3 4
1.|@oToMeTprUecKoe onpeneeHne Kele3a ¢ CyIb(OoCATUIIIOBOM KucaoToi |3amura JIP
2 |CriekTpodoTOMETPHYIECKOE OTpeeNieHIe xKene3a ¢ oprodeHanTponuHoM |3ammura JIP
3 |OnpenencHue Maprasiia MeToIoM Tud hepeHIuanbHON GoToMeTpUn 3amura JIP
4 |CrnekTpodoTOMETpHUECKOE OTPEACICHUE COICPIKAHUA KOPESHHA B 3amura JIP
pacTBOpUMOM Kode
5 |IKCTPaKIMOHHO-CIIEKTPOGOTOMETPHUIECKOE OTIPEIeIICHIE 3amuTa JIP
HePTEPOAYKTOB B MPUPOIHBIX Bojax MeTooM MK-crekTpockonuu Ha
HK-cnekrpoporomerpe FTIR-8400 S.
6 |M3yuenue mpwHIUIA paOOTH AaTOMHO-a0COPOIIMOHHOTO crieKTpomeTpa ¢ |3amura JIP
OTA. Onpenenenne TSHKEIOT0 MeTallila METOJJOM aTOMHO-
a0CcOpOLIMOHHON CIIEKTPOCKOMTUH. DKCKYPCHSI B JTA0OPATOPHIO aTOMHOK
CTHEKTPOCKOIHH.
PeliTrHTOBast KOHTpONBHASA paboTa Ne5
8 |W3yuenue npuHImIa pabOThl SHEPTOAUCIICPCUOHHOTO H 3ammra JIP
BOJTHOJTUCTIEPCHOHHOTO PEHTTCHO(ITYOPECIICHTHBIX CIIEKTOMETPOB.
Omnpenenenue Ka4eCTBEHHOTO U KOJMYECTBEHHOTO COCTaBa
METAJJTHYECKOT0 CIiaBa 0e3 pa3pyIlieHus Ipoobl.
9 |M3ydenue mpuHIHIA pabOTHl ATOMHOTO YMHCCHOHHOTO criekTpomeTpa ¢ (3amura JIP
WHIYKTHBHO CBA3aHHOM mia3moii. OnpeiesieHue coctaBa MOPCKOW BOJIBI
METOJIOM aTOMHOW YMHUCCHOHHOW CIIEKTPOCKOIIHH.
PefituHTrOBas KOHTpOJIBHAST padoTa Ne6
11 |Hacrpoiika pH-metpa no 6ydepHbiM pacTBopam u onpeneneaue pH 3amwuTa JIP
KOHTPOJIBHOTO PacTBOpa
12 |Omnpenenenue HUTPATOB METOJIOM MPSIMOM MOTEHIIMOMETPHUHU C HUTPAT- 3amwuTa JIP
CEJICKTHBHBIM 3JIEKTPOJIOM
13 |Omnpenenenue xene3a METOAOM ITOTEHIIMOMETPHYECKOTO TUTPOBAHUS 3amura JIP
14 |Onpenenenve COISTHON U OOPHOU KUCIOT B X CMECH METOAOM 3amura JIP
MOTEHIIMOMETPUYECKOTO TUTPOBAHHUSL.
15 |OnpeneneHue COMTHON KUCIOTHI METOIOM KYJIOHOMETPUUIECKOTO 3ammra JIP
TUTPOBAHUSA
16 |Omnpenenenue Mmean METOJIOM aMIIEPOMETPHYECKOTO TUTPOBAHUS 3amura JIP




BOJIETAMIIEPOMETPHHU

17 |OmnpeneneHre MUKPOKOJIMYECTB KaIMUSI METOJ0OM HHBEPCUOHHOM 3amrura JIP

18 |OmpeneneHue COASHON U YKCYCHOM KHUCIIOT METOIOM 3ammra JIP
KOHJYKTOMETPHUYECKOTO TUTPOBAHUSI.

PelituHroBas koHTposbHas padoTa No7

karuonutre KY-2,

20 |KaudecTBeHHBIN aHAIN3 CMECH aMUHOKUCIIOT METOLOM TOHKOCIOMHON Samura JIP
XpomMaTorpaduu
Ompenenenre 3THJIAIIETATa M TAHOJIA B CTOYHBIX BOJIaX METOAOM Tra30Boii|3amuTa JIP
XpoMartorpadum.
Ompenenenue caxapoB B cokax MmetogoM BOXKX 3amura JIP
Omnpenenenre OOPHOM KUCIOTHI U HUKEIIS TTOCIIE Pa3eICHHs] CMECH Ha 3ammura JIP

Wzyuenne npuHOMNa JEHCTBUST Macc-CIIEKTPOMETpa U XpoMaTomacc- YcrHbIl onpoc
CHEKTpOoMeTpa. DKCKYpCHs B XpoMaTorpaduaecKuii eHTpP SKOJIOTO-
aHanmTHaeckoro nearpa Kyol'y.

HccnenoBanue TepMUYECKONM YCTOMYMBOCTH TBEPJOTO MaTeprUalia Ha VYcrHbli onpoc
CUHXPOHHOM TepmoaHanu3atope Netsh —H-490.

PetituaroBas KoHTpOIbHAs paboTa Ne8

2.3.7 IlpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)
KypcoBsie paboTsl - HE IPETYCMOTPEHBI

2.4 IlepeyeHb Y4eOHO-METOAMYECKOI0 o0ecmeyeHUsl sl CAMOCTOSATEJbLHOI
padoThI 00Y4YAOIIMXCH MO IUCHUILIHHE (MOXYJII0)

[lepeueHs yueOHO-METOIMIECKOTO OOECTICUeHHS UCTIATUTHHEI 110

Ne Bun CPC BBIIMOJIHCHUIO CaMOCTOSITEIIBHON pa0OThI
1 2 &
1 IIpopabotka yaebHOTO |1. MeTromndeckue peKOMEHIAIMN K OpPTaHHW3alUd ayJIUTOPHOW W
(TeopeTndeckoro) BHEAYIUTOPHOM (camocTOsATETHHOM) paboThl CTYJICHTOB:
Marepuaa Mmeroandeckue ykazanus/ coct. T.II. Cropoxenko, T.b. IlounHok,
A.B. becrianos, H.B. Jlo3a. — Kpacnomap: Kybanckwuii roc.ys-t, 2018.
89 c.
2. T.b. Iloumnok, 3.A. TemepnameB. AHaIUTHYECKasT XUMUSL.
CIIeKTpOCKOIIMUECKHEe  METOABl  aHaiu3a. YuyeOHoe mocoOwue.
Kpacuonap, Ky6I'V, 2013.
3. T.b. [Tounnoxk, 3.A. Temepnames. MonekynsipHas: abcopOIIHOHHAS
cnekrpockonus. Kpacuomap, Ky6I'V, 2016.
4. Y4eOHMKHY M 3aJaYHUKH U3 CIIMCKa OCHOBHOM JINTEPATYPHI.
Bremonnenune 1. Meroandeckue pPEKOMEHAAIMM K OpraHU3allH ayJuTOPHON U
WHINBUTYaITbHBIX BHEAYIMTOPHOU (camocTOATENHHON) paboTs CTYJIEHTOB:
3aJlaHuil, moaroToBka |Mmeroandeckue ykaszanus/ coct. T.II. Cropoxenko, T.b. IloumHok,
cooOmieHuit A.B. Becnianos, H.B. Jlo3a. — Kpacnoaap: Ky6auckuii roc.yu-t, 2018.

89 c.

2. T.b. Iloumnok, 3.A. Temepnames. AHaIUTHYECKas XUMUSL.
CIIeKTpOCKOITMUECKHE  METOAbl  aHaiu3a. YyeOHoe mocoOwue.
Kpacuomap, Ky6I'Y, 2013.

4. T.b. Ilounnok, 3.A. TemepnamieB. MonexynsipHas abcopOLUOHHAS
cnekrpockonusi. Kpacuomap, Ky6l'V, 2016.

3. Y4eOHNKY ¥ 3aJJAYHUKH U3 CITUCKA OCHOBHOM JINTEPATYPHI.

IToaroroBka k TeKymemy
KOHTPOIIIO

1. Meroandeckue pPEKOMEHIAMM K OpTraHU3alWH ayJuTOPHON u
BHEAYyIUTOPHOU (camocTOATENHHOM) paboThI CTYIEHTOB:
Metoauueckue ykazanus/ coct. T.II. Cropoxenko, T.b. TlounHoK,
A.B. becmanos, H.B. Jlo3a. — Kpacuomap: Ky6anckwmii roc.yu-t, 2018.




89 c.

2. T.b. Iloumnok, 3.A. TemepmameB. AHATATHYCCKAS XHMUSL.
CIIeKTpOCKOITMUECKHE ~ METOAbl  aHanu3a. YuyeOHoe mocoOwue.
Kpacnonap, KyoI'Y, 2013.

3. T.b. Ilounnok, 3.A. TemepmameB. MonekynspHast abcopOIInoHHAs
cnektpockonus. Kpacaomap, Ky6I'Y, 2016.

4. Y4eOHMKHY M 3aJaYHUKH U3 CIIMCKa OCHOBHOM JINTEPATYPHI.

Y4eOHO-MeTOIMUeCKHEe MaTepHalbl Ui CaMOCTOATENBHOM paboThl 00yJaromuxcs u3
ypcia WHBAIWAOB H JIMI] C OTrPAaHWYCHHBIMH  BO3MOXKHOCTAMH 310poBbsi  (OB3)
IPEJOCTABISAIOTCS B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 310POBbSI M BOCHPHUSATHS
nHpopmanuu:

JUist 1 ¢ HApyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JUJ1st JIUI ¢ HApYIIESHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUiist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepevYeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOy4aromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

B mnporecce ocBoeHus NaHHOW Y4YeOHOW MUCIHMILTMHBI HMCIOJB3YIOTCS CIIEAYIOIINE
00pa3oBaTelbHBIC TEXHOJOTHH: ayIuTOpHAas padoTa B BUAC TPAIUIIMOHHBIX (HOPM: JICKIIWH,
CEMHUHApHhI, MPaKTHYECKHEe 3aHATHS U T.I.; CaMOCTOATEIbHas paboTa CTYIEHTOB, TPYIIIOBBIC
JUCKYCCUM, TPOBOAMUTCA paz0op mpakTuyeckux 3aaad. [IpeaycMoTpeHbl KOHTaKTHBIE Yachl, B
pamMKax KOTOpBIX TperojaBaTelb, C OJHOM CTOPOHBI, OKa3blBa€T WHAMBHUAYaIbHbIC
KOHCYJIbTAallUW I10 XOAY BBIIIOJHCHHUA CaMOCTOATCIBbHBIX SaI[aHI/If/'I, a C I[perﬁ CTOPOHBI,
OCYIIECTBIISIET KOHTPOJb W OIEHUBACT PE3YyibTaThl ITUX HHAWBHUIYaIbHBIX 3amaHuil. Jlns
q)HKC&HI/II/I TBOPYECKOTO NPOABUIKCHHA HCIIOJIB3YCTCA peﬁTHHFOBaﬂ CUCTEMA OLICHKU 3HAaHUMI
CTYIEHTOB TIO pe3yjbTaTaM MPOBEPKH MOIYIBHBIX PEHTHHTOBBIX KOHTPOJBHBIX pPaboT,
MMPUMCHSACTCA O6CY)K)ICHI/IG PE3YIBTATOB pa6OTI>I CTYACHYCCKUX HCCICAOBATCIIbCKUX TI'PYIII,
HekoTopeie pasfenbl TEOPEeTHUECKOTO Kypca paccMaTpuBalOTCd C  HCIOJIb30BAaHHEM
OTIeperKaroIIeH CaMOCTOATEIBHON PabOTHI: CTY/ACHTHI IMONYYaOT 3a/laHle Ha U3ydeHHE HOBOTO
MaTepuana 10 ero U3NI0KEeHHUs Ha JISKIUH.

I/IHTepaKTI/IBHHe O6pa3OBaTCHLHLIe TCXHOJIOTMH

Bup 3ansTus Hcnonb3yemble HHTEpaKTHBHBIC Komngectso
Cemectp
(JI, IIP, JIP) o0pa3oBaTeIbHBIE TEXHOJIOTHH 4acoB
3,4 JIP Becenpl, pa3bop curyauunii, pabota B ManbIx 90
rpymnmax, Ipe3eHTausi KpaTKUX COOOICHUH B
(dopmare MUHU-KOH(EPESHIIUH
Hmoeo: 90

B pamkax uTeHHs Kypca OpeayCMOTPEHO MocelieHne Gu3nKo-XUMHUIECKIX
naboparopuii IKOJIOT0-aHATUTUYECKOTO IIEHTPA U [IEHTPA KOJUIEKTUBHOTO TTOJIb30BaHUS
Ky6anckoro rocynuBepcurera.



Jlnst nun ¢ OrpaHU4eHHBIMU BO3MOYKHOCTSIMU 370POBbsl IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTAllMM C MCIIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4. OieHoYyHble CpeACTBA ISl TeKYWIero KOHTPOJsS yCIeBAaeMOCTH H
NMPOMEKYTOYHOM aTTeCTaAIUM.
4.1 ®oH OLIEHOYHBIX CPEACTB /ISl POBeIeHNsI TEKYIEero KOHTPOJIs.

YcneBaeMocCTh CTYICHTOB B TEUEHUE CEMECTpa KOHTPOJIMPYETCSI B IIPOIECCE HATMCAHUS
PEUTHHTOBBIX KOHTPOJIBHBIX M CaMOCTOSTENbHBIX paboT. Kaxmas pabora oTHOCHTCS K
OIIPENICIICHHOW TeMe, 3allaHusl OLEHHUBAIOTCSA MO OaTbHOM cucteMme. [loMHOCTBIO pelieHHas
3a/1a4a OIICHHWBAETCSA B 7 OaJJIOB; OTBETHI HA TEOPETUYECCKUE BOMPOCHI B 3aBUCHMOCTH OT UX
CJIO)KHOCTH OIIGHWUBAIOTCSI OT 3 10 7 OawioB. 3a pemieHHe 3aJadd JOMOJHUTEIHHBIM
HECTAH/IAPTHBIM CIIOCOOOM U 3a MOAPOOHBIN OTBET HAa TEOPETUUYCCKUN BOIPOC JTOOABISIOTCS
JIOTIOJTHUTEIIbHBIC OaJlIbl. 32 KOHTPOJIbHYIO paboTy MO TEeMe CTYIEHT IMOJIydaeT 3a4yeT, eCid
HaOupaeT B CyMMe 3a BCE BBINIOJHEHHBIC 3aJaHHUA KOJIu4ecTBO OamioB He meHee 50% or
MakcHUMainbHOro. Eciim Bce KOHTpOJIbHBIE pabOThl B TEUCHHE CEMECTpa 3auyTCHBI, BCE
Ha60paTOpHI)IC pa6OTBI BBIITIOJHCHBI W 3alIUIICHDBI, CTYACHT ITOJYYacT 3a4CT U JOIIYCKACTCA K
9K3aMeHy. B ciyyae HEBBINOJIHEHHUS OJHOTO M3 YCIOBHM CTYACHT cIaeT 3adyer. B Owmiere k
3a4eTy COJIEPIKATCS BOMPOCHI, CBSI3aHHBIC KAK C TCOPUCH AHATUTHYECKOH XUMHUHU, TaK U C
BBIMIOJTHEHHBIMU J1A00paTOPHBIMU paboTamu, a Tak)Ke pacyeTHas 3ajaya. 3a4eT CTABUTCS MpU
YCJIOBHH BBINOJTHEHUS HEe MeHee 60% Bcex 3aaaHuil.

4.1.1. Bonipochl K KOHTPOJILHBIM H CAMOCTOSITEIbHBIM padoTam
CamocrositesibHas padora Nel

Imo TeMe «MeTpo.Hornqecmle OCHOBBI AHAJIUTHYECKOH XUMUH»

OO0BsicHUTE CMBICIT ITapaMeTpa «TOYHOCTh XUMUYECKOTO aHATTU3a».

YKaxuTe, 4eM OTINYAIOTCS MOHSATHUS «CXOJIUMOCTB» U «BOCIPOU3BOAUMOCTEY.

CucremaTnieckue omuOKH, UX UCTOUHUKH.

[TpaBUIILHOCTH pE3yNbTaTOB XUMUYECKOTO aHann3a. Kakumu crmocobamu MOKHO

MIPOBEPUTH MPABHIIBHOCTH PE3YJIbTaTa aHAIN3a?

B yem oTinumne cucreMaTH4ecKuX OMMUOOK OT CIydalHBIX ?

6. Kakue BenmnuuHBI XapaKTepU3yIOT BOCTIPOU3BOIUMOCTH BHIOOPOYHON COBOKYITHOCTH
MAHHBIX XUMAYECKOTO aHajamn3a?

7. Ha3zoBuTe MOCTOSIHHBIE TApaMETPhl HOPMAIILHOTO paclpeieeHus CaydaitHon

BEJTUYHHEI.

Ha3oBuTe 0CHOBHBIE CBOICTBA KpUBOW HOpMaJIbHOTO pacnpenenenus ["aycca.

9. JlaiiTe ompeenieHUE MOHATUSAM: JUCIICPCHUS; CTAHIAPTHOE OTKIIOHCHUE U OTHOCHTEIIHLHOE
CTaHJIapTHOE OTKJIOHEHHE BEIOOPOYHON COBOKYITHOCTH; JJOBEPUTEIbHAS BEPOSITHOCTH;
JIOBEPUTEIIbHBIA HHTEPBAI?

10. HamummTe ypaBHEHUE AJs pacueTa JOBEPUTEIHHOTO HHTEpBAA .

11. Jlaiite ompeneneHue MOHATUA «IpoMax». Kakum o6pa3zom u3 cepuu u3MepeHuit
HCKITIOYAIOT TPyOBIe TpOMaxu?

12. B gem 3akiroyaeTcsi METOI HAMMEHBIHNX KBaapaToB? Kakum oOpa3oM moirydaroT
ypaBHEHHUE TPSIMOH ISl IKCIEPUMEHTATBHBIX 3HAUEHUH METOJIOM HAMMEHBIINX
KBaJIpaToOB?

13. JlaiiTe onpeaeneHUe MOHATUSAM: TIPeIe] OOHAPYKEHUS, OTKPHIBAEMBI MUHUMYM,
JTMATa30H U3MEPSIEMBIX KOHIIEHTPAIINi, CEJIEKTUBHOCTD, YKCIIPECCHOCTh aHAJIN3a;
AQHAIMTUYECKUI CUTHA, «UIeHTU(UKAIIMOHHBINA TTapaMeTp.

14. TlepeuncnuTe KpUTEPUH BHIOOpA METOAA aHAIH3A.

NS

o

o



15. 3Havamue Ud Pl ¥ MpaBuiIa OKPYTIICHUS YHCEN, BBIPAKAIOMINX PE3yNIbTaT aHAIIN3A.
16. Equauie CU B aHanmm3e: OCHOBHBIE, POU3BO/IHBIC, BHECUCTEMHBIC (SKBUBAJICHT, THTP,

MOJIIpHAasA KOHUCHTPAalHuA SKBUBAJICHTA, MOJIAJIIbBHOCTL U IIp)

17.IlorpemrHocT! OTAEABHBIX CTAUI U KOHEYHOTO pe3yibTara. CyMMUpoBaHue

IIOIPELIHOCTEM.

18. MeTpOJIOl"I/I‘l€CKO€ obecrneueHne KOHTPOJIA COCTaBa BEUIECTB U MaTCpHaAIOB.

NS

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

ATtTecTanus ¥ CTaHAAPTU3ALMS METOJIUK.
AKKpenuTanus aHaJIUTHYECKUX J1abopaTopHii.

PeiiTnHroBasi KoHTpoJbHas padora Nel

o TeMme «Kucnomno-ocrnogHoie peaxkuuuy

CdopmynupyiiTe 3aK0H JEHCTBYIOMUX Macc.

@DaKTOopBl, BAUAIOLIIUE HA CKOPOCTh XUMUYECKUX PEAKLUH.

TepMoanHaMuyecKkass KOHCTaHTa paBHOBecHs. PaKTOPBbI, BIUSIOLIME HA €€ BEIUUHHY.
PeanbHast koHCcTaHTa paBHOBecHs. CBsA3b C TEPMOAUHAMUYECKON KOHCTAaHTOM.
daxtopbl, BIusoye Ha BennunHy KP.

VYcnoBHas koHCTaHTa paBHOBecHs. CBsI3b MEX]y YCIOBHOM, pEalIbHON U
TEPMOJMHAMHYECKON KOHCTaHTaMu paBHOBecus. DaKTOPHI, BIMSIONINE HA BEIUUUHY
K.

AxtuBHOCTh HOHOB. Koo punmenT aktuBHOCTH, CpeaHmii KOAOQPHUINEHT aKTUBHOCTH.
@DakTOopbl, BAUAIOIINE Ha BEIUYMHY KO (UIIMEHTa AKTUBHOCTH.

Wonnas cuna pactBopa. Pacyetr moHHOI CHITBI pacTBOpa B KOA(PPHUIIMEHTOB aKTUBHOCTH
HOHOB. YpaBHeHus JleOas-Xrokkens u J[oBuca.

[aiite onpeneneHne KOHKYPUPYIOLIEH PEaKIIMK U IPUBEIATE ITPUMEPBI
KOHKYPUPYIOIINX PEaKLU I IPOLECCOB TUCCOLMALNN KACIOThI UM OCHOBAHMS
paBHOBECHS B T€TEPOI€HHOM CHCTEME; peaKLMKU 00pa30BaHUS KOMILUIEKCHOIO
COCIMHEHMUS.

KoadduimenT KOHKYpUPYIOIICH peakiiuy U MOJIbHAs JT0JIs MOHA. BeIBemuTe ypaBHEHUE
JUIs pacdyeTa MOJIbHOM J10JIM aHWOHA cl1ab0ii MHOTOOCHOBHOM KHMCIIOTHI .

Borunicnenue paBHOBECHON KOHIIEHTpPALMU MOHA C UCIIOJIb30BAHUEM MOJIbHOM 10711
win ko3 duumenta kKoHKypupyromeit peakiuu. [lpumepsi.

KoHcTaHTa 1 cTeneHp JUCCOIMAINU JIEKTPOIUTa. 3akoH pazbasiienust OcTBaiIbaA.
Cdopmynupyiite OCHOBHBIE MT0JIOKEHUS Teopuil AppeHuyca, JIbtorica u YcaHoBHYA,
HA30BUTE UX OCHOBHBIE HEJJOCTATKH.

JlaiiTe onpenenenne KUCIOThl U OCHOBAHUS C TOUKHU 3pEHUS POTOIUTUYECKON TEOpUHU
bpencrena-Jloypu. [IpuBennre npuMepsl HEUTPAIbHBIX U 3apPSKEHHBIX KUCIOT U
OCHOBaHUM.

Uro Takoe conpsikeHHasi KUCIOTHO-OCHOBHAsI poTosnutudeckas napa? Ilpusenure
IIPUMEPBL.

Kakwue BemiecTBa Ha3bpiBatoTCsl aMpunpoTHeIMU? Kakue paBHOBecHs Ha0It01al0TCS B
pactBopax amdonuToB? IIpuBeanTte npumMepsl.

@DakTOophbl, BAUSAIOLUIUE HA CUITY IPOTOJIUTOB. BHyTpeHHUE U BHElIHNE (aKTOPBHI.
IIpumepsl.

Jaiite onpenenenre NpOTOT€HHBIX, MPOTOMUIBHBIX, aM(UITPOTHBIX U alIPOTOHHBIX
pactBoputenei. [Ipuenure npumepsl.

[TpuBenuTe mpUMepHl U HAMUILUTE YpaBHEHUs peaklUii B3aUMOJCHCTBUS KUCIIOT U
OCHOBAaHUHU C aM(PUIIPOTHBIMU PACTBOPUTEIISIMH.

KakoBa posnb pacTBOpUTENs B IPOSIBICHUN KUCIOTHBIX WJIM OCHOBHBIX CBOMCTB
npotonuToB? B yem 3akimovaercs nuddepeHnupyoliee 1 HUBEIUpylollee AeHCTBIe
pactBopurenei? [IpuBennure npumepsl.

Kaxkas peakuust HazpiBaeTcst aBTonporoianzom? [Ipuseaure mpumepsl. YTo Takoe
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KOHCTaHTa aBTOIPOTOIN3a?

Uto Takoe noHbl TMOoHUS U auata? [IpuBenure npuMmepsl

Nonnoe npoussenenne Bojbl. GakTopsl, Biustonme Ha BeTHIUHY Kp2o.

Yrto Takoe BOJOPOAHBINA U TMAPOKCUIIbHBIN NTOKazaTenu? Kak oHM CBSA3aHbI MEXIY
co0oit?

UYro siBisieTcs Mepoi KUCIOTHOCTH (OCHOBHOCTH) HEBOJHBIX pacTBOpoB? [louemy oaHo
U TO e 3HaueHue pH B cpee pa3HbIX pacTBOPUTENEH MOXKET COOTBETCTBOBATH JIN0OO
KHCJIOH, JINOO IIEeT0OYHON MIIM HEeUTpaabHO# cpene? JlaiiTe onpeaeeHne, Kakue
PacTBOPBI CYUTAIOTCS KUCIIBIMU, IIETOYHBIMU, HEUTPATbHBIMH.

[aiiTe onpeneneHne KOHCTAaHThI KUCIOTHOCTH, KOHCTAHThl OCHOBHOCTH, [IpuBenure
IPUMEPBHL.

BeiBeiuTe ypaBHEHUE, YCTAaHABIMBAIOLIEE CBA3b MEXAY KOHCTAHTAMH KUCIOTHOCTH U
OCHOBHOCTH JUJISl CONPS)KEHHOM IIPOTOJIMTUYECKOU I1aphl.

Kakwue pactBopsl Ha3biBatoTCsa OydepHbiMu?

OO0bsicHuTe MeXaHU3M Oy(QEepHOTO NeHCTBUS Ha KOHKPETHOM IIPUMEpE.

bydepnas emkocTs. DakTophl, BIUSIONINE HA BEIUYUHY Oy(depHOil eMKOCTH.
BreiBenute popmyny s pacdera pH 6ydeproro pactropa.

BreiBeaure dopmyny nmis pacyera pH pactBopa ci1aboii KMCIOTHI (c1ab0ro OCHOBaHUS)
JUTSE cimydaeB, koraa a <5 %, a>5 %.

BriBeaute popmyny ans pacueta pH B pacTBope CepHON KUCTOTHI.

BriBenute Gpopmyiy mis pacuera pH B pactBope amponuta. [IpuBenure npumepsl
MPOTOJIUTOB ¢ aM()OTEPHBIMH CBOHCTBAMHU.

B kakux cimyyasix npu pacuere pH pacTBOpOB KHCIIOT U OCHOBaHUN MOXHO IPEHEOpEeUb
aBTOIPOTOJIM30M PACTBOPUTENS, M B KAKUX CIydasX HEy4eT 3TOr0 Ipolecca MpUBeIeT
K CEpPbE3HBIM OIINOKaM?

YpaBHeHUE 35IeKTpOoHEUTpanbHOCTU. [[puMepsbI.

VYpaBHeHue MarepuanbHoro 6ananca. Ilpumepst.

PeiiTuHroBasi KOHTpoJIbHasi padoTta Ne2

no Teme «Kucnommuo-ocrnosnoe mumpoeanuey

HazoBuTe OCHOBHBIE METPOJOTUYECKUE XAPAKTEPUCTHKUA TUTPUMETPUUECKOTO METOAa
aHanM3a (ManazoH OMpeeNsseMbIX KOHIIEHTPAIMi, MOTrPeuTHOCTH, HUKHIOI TPaHUILY
OTpeeNIEMbIX COJIEpKaHN)

Ha3oBuTe OCHOBHBIE JOCTOMHCTBA U HEAOCTATKH TUTPUMETPUUYECKOIO METOAAa aHAIM3a.
[lepeuniciure  OCHOBHBIE  TpeOOBaHMs, TPEABABISIEMbIE K  pEakIusIM B
TUTPUMETPUUECKOM METO/IE.

JaiiTe onpeaeneHre OCHOBHBIM CITOCO0OaM THUTPOBaHMs (TIpsiMOE, 0OpaTHOE, 10 METOTY
3aMeIeHHS ).

Urto Takoe mepBUYHBIE CTaHAapTHhie BemecTBa? Kakue TpeOoBaHUS K HHUM
MPEABSBISIOTCA?

HazoBute ocHOBHBIE CITOCOOBI MPUTOTOBJICHHS CTAHIAPTHBIX PACTBOPOB.

Kakue pacTBOpsl Ha3bIBalOTCS BTOPUYHBIMHU CTaHIapTHeIMU? Kakum obOpazom
YCTaHABIWBAIOT UX TOYHYIO KOHIICHTPAILIUIO?

HazoBurte ocHOBHBIE paboune pacTBOpa B KHUCIOTHO-OCHOBHOM TUTPOBAHHUU. Y KaXKHUTE
BEII[ECTBA, 1O KOTOPBIM TMPOBOMSIT CTAHIAPTH3ALMIO JTUX PAacTBOpoB. Hammmmre
YpaBHEHUS PEaKIIHid.

Jaiite ompeneneHre TUTPOBaHUS MO CHOCOOY NHUIETHPOBAHUS U IO CHOCOOY
OT/IEJIbHBIX HABECOK.

JaliTe ompezeneHne CIAEAYIOIMHUM TOHSATHUSIM: THUTP pacTBOpa; THUTP pacTBopa IO
OTpeIeNIIEMOMY BEIIECTBY; OKBUBAJICHT BENIECTBA; (DAKTOP HSKBUBAIECHTHOCTH;
MOJISIpHAsl KOHIIGHTpallusl JKBUBAJEHTA; MaccoBas aois. [lpuBemautre GopmyIsl,
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CBSA3BIBAIOIINE 3TU MOHSITHSL.
N30k TE OCHOBHBIE NTOJIOKEHHUSI HOHHOW TEOPUHU KHCIOTHO-OCHOBHBIX MHIUKATOPOB U
€€ OCHOBHbBIE HEJIOCTATKHU.

OCHOBHBIE I0JIOKEHUSI XPOMO(POPHOI TEOPUM MHAMKATOPOB U OCHOBHbBIE HEOCTATKU
9TOU TEOPHH.

OCHOBHBIE 10JIOKEHHUSI HOHHO-XpoMOoGopHO# Teopuu. Tayromepuszauus. ucconmanus
uHAuKaTopa. Kaxxyiascs KoHcTaHTa KUCJIIOTHO-OCHOBHOT'O MHIMKATOPA.

Jaiite onpeneseHne MHTEpBaia MEPeEXoaa OKpacKu KHUCIOTHO-OCHOBHOIO MHAMKATOPa,
pT.

Yro Ttakoe xpomodopbi? Aykcoxpombl? IlokakuTe OSTH TpyNmbl B XHUMHYECKUX
dbopmynax geHondTanenHa, METUIOpaHXa, mapa-HuTpodeHoa.

Hamumure crpykTypHble (opmyibl o0eux TayToMepHbIX ¢opm deHondTaienHa,
METHJIOpaHXKa, Mapa-HUTPOPEeHONa U OOBSICHUTE MEXaHU3M M3MEHEHHUS OKPAaCKU 3THX
MHIUKATOPOB.

CBs3p MHTEpBaNa IepexoJa OKPAcKHM KHCIOTHO-OCHOBHOIO HHAMKATopa M €ro
KQ)KYyIEHCS] KOHCTAHTBI.

Kakue QaxkTopsl BIMSIOT Ha HWHTEpPBAJI IEpPEXo/a OKPACKH KHCIOTHO-OCHOBHBIX
WHJIUKATOPOB?

HazoBute OCHOBHBIE TpeOOBaHHs, TPEABABISEMBIE K  KHUCIOTHO-OCHOBHBIM
WUHAMKATOpaM.

HazoBure OCHOBHBIE TIpyNnbl KHUCIOTHO-OCHOBHBIX HWHIUKATOPOB, YKAXKUTE HX
XpOMO(DOPBHI.

Kak MeHsieTcs BenMuMHAa CKayka Ha KPUBOW THUTPOBAaHUS OT: a) KOHLEHTpPALUU
pacTBOpoB; 0) KOHCTaHTHI AMCCOLMALMM KUCJIOT WJIM OCHOBaHMIA; B) TeMIeparypsl?
OTBETHI MOTHUBUPYHITE.

KakoBbl IpeieNbHbIE 3HaYEHNUsI KOHLIEHTPALUNA TUTPYEMBIX BEIIECTB, @ TAKXKE KOHCTAHT
KHUCJIOT U OCHOBAHUM, IIPH KOTOPHIX Ha KPUBOM TUTPOBaHUS HAOJIOIAETCs CKAauOK?

[Ipy KakoM YCJIOBUM BO3MOXXHO pa3felbHOE THUTPOBAHUE CMECH KHUCIOT (MU
MHOTOOCHOBHBIX KHMCJIOT M MHOTOKHCIIOTHBIX OCHOBaHMM) 1o cryneHsm? OTtser
MOTHUBUpPYMUTE.

Kak MoxHO oTTUTpOBaTh (GOCPOPHYIO KHUCIOTY MO TpeThel cryneHu? HaszoBure
OCHOBHBIC IPHEMBbl THUTPOBAHUS OYEHb CIAOBIX KHUCIOT M OcHOBaHMM. [IpuBenute
PUMEPBHL.

Kak onpenenuTts npu COBMECTHOM MPHUCYTCTBUU KapOOHAT- U THAPOKApOOHAT-UOHBI?
Kak onpenenuts npu COBMECTHOM MPUCYTCTBUHU KapOOHAT- U THIPOKCH/I-UOHBI?
HazoBuTre OCHOBHBIE THUIBI HMHIUKATOPHBIX OMIMOOK B  KHCIOTHO-OCHOBHOM
tutpoBanuu. Kak onpezensercs 3Hak nHAuKaTopHOM ommOku? [IpuBennure npuMepsl.
PaccuuTaiiTe BeIMYMHY CKayka Ha KPUBOM THUTPOBAaHUS CIa0OW (CHIIBHOW) KUCIIOTHI
CHWIbHBIM OCHOBaHHEM; cj1aboro (CHJIBHOTO) OCHOBaHUS CHJIBHOM  KHUCJIOTOM.
OOBsCHUTE TIPUHIUIT [T0100PA UHAUKATOPOB.

MoXHO 7M B KadyecTBE TUTPAHTOB MCIOJIb30BaTh CilaOble KUCIOTHI M OCHOBaHUSA?
[Touemy?

Jlns kakux nenei mpuMeHsieTcss MeTOo]T KUCIOTHO-OCHOBHOTO TUTpoBaHus? Ilpuseaure
IIPUMEPBL.

PeiiTuHroBasi KOHTpoJIbLHast padora Ne3
10 TeMe «OKucaumenbHo-60CCMano6ume1bHoe MUmpoeanue)
CrangaptHbIi U GopMaIbHBIA OKUCIUTEIHHO-BOCCTAHOBUTENbHBIN NoTeHIMal. Kakas
CBSI3b MEXKIY HUMU?

VY CeTpoiCTBO rajlbBaHUYECKOTO 3JIEMEHTA, IIPUMEPHI.
Kakum 06pa3oM 1o BeTUUMHE CTaHAAPTHBIX MU (OPMAIBHBIX TOTEHIINAJIOB MOXKHO
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CYIUThb O HAIIPABJIEHUU PEIOKC-peaKun’?

Hanummure ypaBHenue HepHcTa M MOSICHUTE CMBICIT BXOJAIIMX B HETO BEJINYMH.
BiisiHue MOHHOM CHJIBI HA BEJIMYUHY DJIEKTPOAHOIO IOTEHIMANIA.

BiusiHue KOHKypUpyIOLIeH peakiuyu KOMILIEKCOOOpa30BaHuUs C yUaCTHEM OKHCICHHOM
(BoccTaHOBIIEHHOH ) (POPMBI HA BETMUHUHY JIEKTPOJHOTO TOTEHIIHANA.

Bnusinue koHKypupyrolei peakiuu o0pa3oBaHusl MaJOPACTBOPUMBIX COETUHEHUH C
y4acTUEM OKHCICHHOU (BOCCTAHOBICHHON) ()OPMBI HA BEIMUUHY JIEKTPOIHOTO
IIOTEHLIANA.

Bimstnue pH Ha BenmMuuHy 37€KTPOAHOIO MOTEHLINANA.

BeiBenute popmyiy i pacuera KOHCTaHThI pABHOBECHUS! OKUCIIUTENIBHO-
BOCCTAHOBUTEJILHOMN pPEaKIUU.

Kak MOXHO M3MEHUTD HAIPABJIECHUE OKUCIUTEIIBHO-BOCCTAHOBUTEIBHOM peakuun?
@®akTOophbl, BAUSIOLIUE HA BEIUUYUHY CKauKa Ha KpUBOM TUTPOBAHMSL.

ITpuBenuTe NpUMeEpsl IPUEMOB YBEJINYCHHS CKauKa TUTPOBAHMS.

B kakux cinyuyasx KpuBas CHMMETPHUUHA, a B KAKUX ACHMMETPUYHA OTHOCUTEIBHO
TOYKH DKBUBAJIECHTHOCTH?

WNnaukaTopsl penokc-tutpoBanus. Kinaccupukanus, TpeOoBaHUS K MHAUKATOPAM,
IIPUMEPBHL.

MHTepBan nepexoaa OKpacku peloOKC-UHIUKATOPOB, pT.

Beruucnenue ommboK pejoKC-TUTPOBAHUS.

Jaiite onpenenenne cieayomuM NOHITHIM: UHIyLIUPOBaHHAsI OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHAS PEAKLUS; aKTOP: UHAYKTOP; aKLENTOP.

Kakum o6pa3om onpezensercss GpakTop SKBUBAJIEGHTHOCTH U MOJISIPHAs Macca
SKBUBAJICHTA JUJIS BEILECTB, BCTYNAIOLUX B pEAKLIUN OKUCIICHUA-BOCCTAHOBIICHUS?
Pacuer penokc-noreHnyana B TOUKE 3KBUBATEHTHOCTH JUIsl OKUCIUTENBHO-
BOCCTAHOBHUTENbHBIX PEAKIIUIA, B TOM YHCIIE TPOTEKAIONINX ¢ ydacTueM HoHoB Hz0",
OH" u np.

Hanummre ypaBHeHUs: peakLui, IPOTEKaIOIIKX B pacTBOpax AU(EeHUIaMUHa IPH €ro
MCIIOJIb30BaHUU B KQUECTBE PEIOKC-UHINKATOPA.

ITlepmanranaToMeTpusi; ypaBHEHHUS, JISKAIUE B OCHOBE MCIIOIb30BaHMs [IEpMaHTraHaTa
Kaius B KadecTBe okuciutens. [Ipuannapl n3menenus tutpa pacteopa KMnOg.
IIpumenenue Meroza. [Ipumepsr.

[TpuroroBneHue, XxpaneHue u crangaprusanus pactBopa KMnO,.

Nonometpus. [Ipurotosienne, XpaHeHHEe U CTaHAApTH3aLM pabOYUX PACTBOPOB.
[TpyunHBI U3MEHEHUS TUTPA pacTBOpa TUOCYIb(aTa HaTpHs Bo BpeMeHH. [Ipumenenue
METO/1a, IPUMEDHI.

WuaukaTop B METOJIE HOAOMETPUU, OCOOEHHOCTH €r0 MPUMEHEHHUS.
JluxpomaromeTpus. Y paBHEHUE, Jiexkallee B OCHOBe Meroaa. [Ipurorosnenue
paboyero pacTBopa, MHIUKATOpbI. [I[puMeHeHne Meroa.

PeifTuHroBasi KOHTPOIbLHAsA padora Ned

no teme «Ocadumenvroe u KOmMnjaieKconomempuueckoe mumpoganue. I pasumempun»

1.

ok w

IIpousBeneHne pacTBOPUMOCTHU. Y CIIOBHOE, PEAIBHOE U TEPMOJUHAMUYECKOE
IIPOU3BEJICHNE PACTBOPUMOCTH. Y CIIOBHSI MX IPUMEHEHHS JUUIsl pacueToB. B3auMocCBs3b.
PacTtBopuMOCTh MaiopacTBOPUMBIX coelMHEHUM. CBsI3b pACTBOPUMOCTH C
IIPOU3BEJICHUEM PACTBOPUMOCTH.

Bimsaue pH Ha pacTBOpUMOCTE MAJIOPACTBOPUMOI'O COEANHEHUS.

BinsiHME OTHOMMEHHOTO MOHA HAa PaCTBOPUMOCTH MAJIOPACTBOPUMOTO COETMHEHUS
BiistHue MOHHOM CHIIBI PaCTBOPA HA PACTBOPUMOCTb MAJIOPACTBOPUMOIO COECIUHEHUS
BinsiHMEe KOHKYpHPYIOIIUX PEAKIUN HAa pACTBOPUMOCTH MajIOpacTBOPUMOTrO
COCIUHEHMUS.
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Cdopmynupyiite ycrioBus 00pa3oBaHUs U PACTBOPEHUS OCAIKOB.

BnusHue temneparypbsl Ha paCTBOPUMOCTh MaJIOpPaCTBOPUMOTO COEITUHEHHS.
ChopmynupyiiTe ycIIoBUs IPEBPAIICHISI MEHEE PACTBOPHMOTO COSTUHEHUS B OoJiee
pPacTBOPHUMOE.

Biustnue npupoasl pacTBOpUTENS HA PACTBOPUMOCTH MajIOpPACTBOPUMOTO COETMHEHMUS.
®uKcUpoOBaHHE KOHEUYHON TOUYKHM TUTPOBAHUS 110 MeTOy Mopa. Y ciioBUs IPUMEHEHHS
WHJUKATOpa, OINpeelisieMble BEIECTBA.

N3noxute cymHocTs MeTona Posbrapaa . YKaxxure ycioBHs IPUMEHEHUS METO/1a,
HA30BUTE OIPEACIIIEMbl HOHBI.

H3006pa3urte cTpoeHre MULIEIUIBI M TPAHYIIbl HAa IPUMEpPEe KaKOro-11u00 KOHKPETHOTO
COCIMHEHUSI.

Mexanusm ob6pazoBanus ocaakoB. [Ipasmna [Tannera-dasiHca-1"aHa.

[TpumeneHnue aacopOIMOHHBIX UHIUKATOPOB 71l PUKCUPOBAHUS KOHEYHON TOYKHU
TUTPOBAHUA.

Be3siHMKaTOPHBIE METOIBI PUKCUPOBAHUS KOHEYHON TOYKU TUTPOBAHUSI.

Pacuet kpuBOI 0CaIUTENIBHOIO TUTPOBAHUS.

@DaKTOpPHI, BIUAIONINE HA CKAYOK TUTPOBAHUS.

B kakux ciayyasix KpuBasi 0CaJUuTEIbHOIO TUTPOBAHUS OKA3bIBAETCS CUMMETPUYHOI, a B
KaKUX CIIy4asiX aCHMMETPUYHON OTHOCUTEIHHO TOYKU SKBUBAJICHTHOCTH?

[aiiTe onpeneneHue cleIyomuM NOHATUAM: KOMIUIEKCHOE COEIMHEHUE; XeIar;
BHYTPHUKOMIUIEKCHOE coeinHeHne; OTHOPOTHOMUTaHIHBIN U pa3HOPOIHOIUTaHIHBIHI
KOMILJIEKC; MOJUSAAEPHBIA U MOHOSIAEPHBIN KOMILJIEKC; IEHTaTHOCTh JIMTAH/a;
KOOPAMHAIIMOHHOE YHCIIO.

KakoBa npupoja XMUMHYECKUX CBSI3€ B KOMIUIEKCHBIX COCAMHEHUSX?

KoHcTaHThl yCTOMYMBOCTH U HECTOMKOCTH KOMILIEKCHBIX COEIMHEHUI: 0011ue;
CTYNEHYAThIE; TEPMOJIMHAMUYECKUE, pEATIbHbIE, YCIOBHBIE. CBSA3b MEXKAY HUMH.
@akTOpBbl, BIUSIONINE HA YCTOMYMBOCTh KOMIUIEKCHBIX COEMHEHU.

Cpennee nuranHoe 4MCI0, CTENEHb 00pa30BaHUsl KOMILIEKCA.

[IpuBenuTe MpUMEPHI UCTIOJIH30BAHNS KOMIUIEKCHBIX COCTMHEHHM 711 MACKUPOBAHMS
MEUIAIOIMX NOHOB B KAYECTBEHHOM AaHAJIU3€ U TUTPUMETPUUECKOM METO/IE
KOJIMYECTBEHHOTO aHAIH3a.

[IpuBeauTe mpuUMEpPHI UCIIOIB30BAHNS KOMIUIEKCHBIX COETMHEHUH I ONpeeIeHUs
AJIEMEHTOB.

Hanummre xumuueckre GopMyIbl BAXKHEHIITNX KOMIUIEKCOHOB.

KakoBsr ocobennocTu B3anmoaeiicteus J[TA ¢ moHamMmu MeTauioB?

KakoBa nenraraocts 3TA?

KakoBa cBsA3b MeX1y peajgbHON, YCIOBHOM U PEalbHOM KOHCTAaHTAMH YCTOMYHUBOCTH
TPUJIIOHATOB METAJIOB?

Kakum 06pa3om paccuuThiBaeTCsl MoJisipHas Macca SkBuBaiienTa JJ[TA?

BriBeaute hopmyny ans pacuera MOJIbHON JOIU HOHA Y*B YCIIOBUSIX
MPOTOHUPOBAHUS.

Briseaute hopmyny ans pacueTa MOIBHOU JOJIH METallsia B yCIOBHUSAX MPOTEKAHUS
KOHKYPHUPYIOIIEH peakiini KOMIIJIEKCO0Opa30BaHuUsI.

PacueT kpuBOIi KOMIJIEKCOHOMETPUUYECKOTO TUTPOBAHMUSL.

®DakTOpHI, BIUSIONINE HA BEIMYNHY CKaYKa HAa KPUBOW KOMIUIEKCOHOMETPHUIECKOTO
TUTPOBAHUS.

MeTamioXpoMHbIe HHANKATOPHI. MeXaHu3M UX ACUCTBUS, TPEOOBAHUS K HHIUKATOPAM.
[IpuBenuTe npuMeEpbl METATUIOXPOMHBIX HWHJUKATOPOB.

Kak MO>XHO TTOBBICUTH CEJIEKTUBHOCTh KOMIJIEKCOHOMETPUYECKOTO TUTPOBAHUS?
[TpuroTtoBneHue u cranaapTu3aius padbounx pactsopon D/ TA.

OO0BsicHUTE CYIIHOCTH MIPSIMOTO, OOPATHOTO M BRITECHUTEILHOTO
KOMILIEKCOHOMETPUYECKOT0 TUTpoBaHus. [IpuBeanre npuMepsl NpuMeHEHHS
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OCHOBHBIX ITPUCMOB TUTPOBAHUS IJId OIIPCACIICHUA KATUOHOB U aHHOHOB.

TpebGoBanust k BecoBoit hopme 1 popMe OCaKICHHS.

VYci1oBUS MONTydeHHs KPUCTATUIMYECKUX M aMOP(HBIX OCAJIKOB.

[TonsiTrie 06 OTHOCUTEILHOM MEPECHIIICHUH U €r0 BIUSHUHI HA MIPOLECC MOTYUCHHS
0CaJIKOB.

[TpomMbiBaHMEe 0CaKOB. Y paBHEHHE MPOMBIBHOM ®KUAKOCTU. TpeboBaHUS K IPOMBIBHBIM
KUAKOCTSAM.

Pacuer konuuecTBa ocagutens. TpeboBaHUs K OCAAUTEISM.

IIpn4uHbI 3arpsA3HEHUS OCAIKOB.

PeiiTuHroBasi KOHTpoJIbHasA padoTra NeS

1o TeMe «Cnekmpockonuueckue memoowvl ananuzda. AocopoyuoHnas cneKmpocKkonus»
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B3aumoneiicTBue BemiecTBa € AJIEKTPOMArHUTHBIM HM3Jy4eHHMEM B BUAUMON U YD
00J1aCTSAX CHEKTpa.

[Tosicuute 3HaueHUE CIEAYIOIIUX MOHSITHH: SHEPreTUYEeCKHe YPOBHH, OCHOBHOE
(HOpMaITbHOE) COCTOSTHUE, BO30YKIEHHOE COCTOSHUE, TIOIJIONICHHWEe, WCITYCKaHue,
¢$boTOH, ANTMHA BOJHBI, YACTOTA, BOJTHOBOE YHCIIO, CIIEKTPaJIbHAS TUHUS, HHTEHCUBHOCTD
CIIEKTPAJILHOMN JIMHUHU, 3aCEJICHHOCTh YHEPTrEeTUUYECKUX YPOBHEH, CIIEKTpP IMOTJIOMICHHUS,
CHEKTpP UCITyCKaHHUSI.

OOBbsicCHUTE MPOUCXOXKIECHHUE CIIEKTPOB HCIYCKaHMSI (SMUCCUOHHBIE) WM IOIVIOIIECHUS
(aOcopOI1MOHHBIE) aTOMOB, MOJIEKYJI, HOHOB, SIJIep C MO3UIIUNA KBAHTOBOU TEOPHUHU.
Kakue Tumbpl mepexoJoB B MOJIEKYJIE€  BBI3BIBAIOTCS  TOTJIOIICHUEM Q)
yIbTpapuoIeTOBOr0, 6) BUAMMOr0, B) HHPPAKPACHOTO U3ITYUeHUS?

Kakue u3 yka3zaHHBIX YacCTHI[ UMEIOT B CIIEKTPE JIMHUU, & KAKUE TOJIOCHI: K*, Na, CO,
Ar, No, Ba(OH)z, MnO4 ,CH3 ?

OCHOBHOM 3aKOH MOTJIOHICHUS JICKTPOMArHUTHOTO M3NydeHus. ENMHUIBI U3MepeHus
ko3 uImeHTa noraomeHus.

OU3NIECKUI CMBICIT MOJIIPHOTO KOA()PHUIIMEHTA TIOTJIONICHHUS.

Kakumu BenmuuMHAMM XapaKTEpPHU3YIOTCS TMOJIOCHl TOTJIOMICHUS B MOJEKYISIPHBIX
abcopOimoHHbIX criekTpax? Kakas pasHuiia Mexay UCTUHHBIM U CPETHUM MOJISIPHBIM
K02 HUITMEHTOM MOTIOIICHUS?

HazoBuTe oOCHOBHBIE TpPUYMHBI OTKJIOHEHHMsI OT 3akoHa byrepa-JlamOepra-bepa B
CHEKTPO(HOTOMETPHUUECKOM METOIE aHATTH3a.

CrexTp norjioueHns 1 OCHOBHBIE (DOPMBI €T0 MPEICTABIICHHUS.

byner nu HaGmromatbes Ul KaXXKAOTO U3 MPHUBEIEHHBIX HUXKE PACTBOPOB OTKIOHEHHE
oT 3aKOHa Bbyrepa-JlamGepra-bepa 51 KaKoe:
OTpHUIIATENIbHOE,  TMOJOXHUTEeNbHOEe?  pacTBOp  ciHaboil  KHUCIOTHI,  TOIJIOIIAET
HeaucconMupoBanHas Qopma; pactBop akBakomiuiekca M(Hp0),, Haxoxsmierocs B
paBHOBECHH ¢ KOMIUIEKCOM ML, morjomnaeT akBakOMILIEKC.

[Ipu kakux JOOWHAX  BOJH  CIAEAYeT  HM3MEPATh  ONTHYECKYH  IUIOTHOCTH
pacTBOpoB mpu  (HOTOMETPUYECKOM  aHallu3€ CMECH  BEIIeCTB, €CIH  HX
CIIEKTPHI TIOTJIONIEHUS HAKJIAIBIBAIOTCS IPYT Ha Apyra?

HaiiTe omnpezneneHre ONTHYECKON IUIOTHOCTH, MOTJIOLICHUS, MPOMYCKAHUS. Y KaXUTe
B3aUMOCBSI3b MEXKIY S TUMHU BETUIMHAMHU.

Kak wu3meHuTcs ontuueckas IUIOTHOCTh W NPOMYCKaHUE pacTBOpa, €CIH €ro
KOHIICHTpAIMsl YMEHBITUTCS B 2 paza?

YKakuTe IuanazoH AJUH BOJIH BUAUMOMN 00JIaCTH CIIEKTpA.

[Tepeuncnure OCHOBHBIE CITOCOOBI MOHOXPOMATH3ALUU U3ITYUECHHUS.

Kakue yctpoiicTBa MOTYT CIYXKUTh JETEKTOpaMH M3JIy4yeHus B BuauUMOd u YO
obnactsx?

KakoB mpuHmMn moadopa CBETOQWIBTPOB TMpPH MPOBEICHUU (POTOMETPUUECKHIX
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U3MEpEHUIT?

Cxema ®OKa.

OCHOBHBIE OTINYHUS CIIEKTPO(POTOMETPOB OT POTOIIEKTPOKOIOPUMETPOB.

OCHOBHBIE THITBI KPUBBIX ()OTOMETPUUYECKOTO TUTPOBAHUS.

Kakum 00pazoM MOXHO OMpeNesiTh KOHIEHTPALUIO ABYX WM 0oJiee OKpAIICHHBIX
COCTMHCHUH TIPH UX COBMECTHOM MPHUCYTCTBUH?

Mertozpl onpeaeneHus: CTEXUOMETPUUECKUX COOTHOIICHHUM B MOJIEKYJIaX KOMITJIEKCHBIX
COCTUHEHUN.

Onpenenenue KOHCTaHT YCTOWYUBOCTH KOMILJICKCHBIX COCIMHEHUN
CHEKTPO(POTOMETPUYECKUM METOAOM.
Onpenenenue KOHCTaHT KHCIIOTHOCTH (ocHOBHOCTH) pearcHTOB

CHEKTPO(POTOMETPUYECKUM METOAOM.

Ha onmnom pucynke B KoopaumHatax  A-A  u300pa3uTe  MPOU3BOJBHBIM
CHEeKTp HoromeHuss (QoToMeTpupyemMoro pactBopa (MMEET OAHY  IOJIOCY
MOTJIOIIEHHS ) U CIIEKTP MOTJIOLICHUS CBETO(DUIBTPa, HEOOXOAUMOTO JUISL aHAIHM3a 3TOTO
pactBopa.

Kakue 3akoHbI j€xaT B OCHOBE CIEKTPOPOTOMETPUUYECKOTO ONPEAESICHUSI KOHCTAHT
XUMHUYECKHX PaBHOBECUIA?

Ontuueckasi TIOTHOCTh pacTtBopa kKodemna (M = 212,1), comepxkamero 1,000 mr
npotoHupoBaHHOU Gopmbl kKodenna B 100,0 mi, paBra 0,510 nipu aymuHe BOJIHBI 272 HM
( 1 =1,0 cm). HaBecky pactBopumoro kode 2,500 r pactBopuiu B 500,0 mi BOJIBI
AmukBoty 25,00 Ma ocBeTMIM cTaHgapTHbIMH npuemamu U 1o6aBuB 0,1 M H,SOy,
paz6aBuian 10 500,0 mi. OnTuyeckasi INIOTHOCTh 3TOTO PacTBOpPA B TEX XK€ YCIOBUSX
paBHa 0,415. Paccuutaiite MOJsApHBIM KO3(D(UIMEHT MOrjioIeHuss KoperuHa U €ero
conepkanue (I/kr) B Kode.

MossipHblii K03 GUIMEHT NorIoleHus KoMmIuiekca Be ¢ anerunaneronom npu 295 um
pasen 3,16.10% ;mmoms™ em™ . Kakoe MunnmanbHoe cofepxkanue Be (% Macc.) MOXKHO
onpeaenuts w3 HaBecku 1,0000 1, pactBopennoit B 100,0 Mi, 1pu u3MEpeHUU
OINTHYECKON IUIOTHOCTH Ha crnekTpodoromerpe mpu [1=10,0 cm. MunumanbHOE
3HAYEHUE OINTHYECKOW IUIOTHOCTH, KOTOPOE MOYKHO H3MEPHUTh C HEOOXOIUMOM
TOYHOCTBIO, cunTath paBHbM 0,010. M.m.(Be)=9,01.

Ontuueckass tiotHocts 0,15 M nukpara nHatpus B 1M NaOH, oOyciosnenHas
MOTJIOIIEHUEM MMUKPaT-HoHA (MMMKPUHOBAsK KHUCTI0Ta He morjiomaer) paBHa 0,419. B Tex
kKe yCJIOoBHAX onTudeckas miotHocTs 0,30 M pacTBopa MMKPUHOBON KHCIIOTHI paBHA
0,531.PaccunTaiiTe KOHCTaHTY KMCIOTHOCTH MUKPUHOBOM KUCIIOTHI.

Ha yem ocHOBaHa neHTU(UKAIUS BELIECTB CIEKTPATbHBIMUA METOAAMU?

Cxema HK-cnektpodoromerpa. OCHOBHBIE OTJIMYUS OT CHEKTPO(OTOMETPOB B
BuanuMoint u UK-o6macTax.

B3aumoneiicteue BemectBa ¢ MK-uznmyuenuem. BanentHele U aepopMmallioHHbIE
KoJIeOaHusl.

Kone6anwus, aktuasie B UK-cniektpe.

[TonsiTie O OUNONBHOM MOMEHTE OTIENbHBIX XMMHUYECKHX CBS3€H M AUIOIBHOM
MOMEHTE MOJIeKyJ. M3MeHeHne AUMOoIbHOr0O MOMEHTA MOJIEKYI 3a CUET BAJIECHTHBIX U
ne(pOpMalMOHHBIX KOJIEOaHUI aTOMOB.

OcHoBHble THIBI 1eTekTopoB UK-n3nydyenus. Mcrounnkun UK-u3nyyenus.

Kakoli mapameTp cBsi3aH ¢ KOHLIeHTpauuen BemiectBa B meroae MK-cnekrpockonuu?
Kakum 06pa3zom ero onpeaensroT?

[Tpuuynsbl OTKIIOHEHUS OT 3akoHa byrepa-JlamGepra-bepa mnpu B3aumoneiicTBun
BEIL[ECTB ¢ UK-n3nyyenuem.

Crioco6bI MoAroToBKH NMpob k aHanusy B Merosae MK-cnekrpockonuu.

[Tpuntun meroga AAC. Cxema aToMHO-a0COPOIIMOHHOTO CIIEKTPOMETpa.

OcHoOBHBIE UICTOYHMKH U3Ty4eHUs B MeTosie AAC.
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Atomuzatopel B Merone AAC. Ilpoueccel, mporekamomue B aTOMHU3ATOpA.
[IpenmyiiiecTBa AMEKTPOTEPMHUUECKON aTOMU3ALUK MIEPE] TIIAMEHHOM.
OcHoBHBIEC UCTOUHUKH TorpemmHocTeil B MeToge AAC u criocoOsl 60pbOBI C HUMHU.

PeiiTuHroBasi KOHTpOJbLHasi padora Ne6

1o TeMe «Cnekmpockonuueckue mMemoosvl aHaIu3a.
Memoowvt ImMuccuoOHHOU CREKMPOCKONUNY

[TpoucxoxkaeHue JMHEHUaThIX aTOMHBIX CHEKTPOB HcIlyckaHusa. OObsCHHUTE, MOYeMy
AMHCCHUOHHBIN CHEKTP TOpa3zo CIoKHEe aOCOPOIIMOHHOTO.

CylHOCTP aTOMHOI'O 3MMCCHOHHOIO CIEKTpajbHOro aHanuza. Cxema mnpubopa.
Criextporpadsl ¥ CIIEKTPOMETPHI.

OcHOBHBIEC aTOMHU3ATOPHI K UCTOUHUKH BO30OYKeHUs B MeToze DCA.

KauectBennsiit OCA. Pacimmdposka cnextpos. [locneanue muHum.

Kakue osneKkTpoHHBIE Mepexojbl Ha3blBalOTCsA pe3oHaHCHbIMU? Ilouemy mnpu
ONpEAENICHUN  BJIEMEHTOB B  IJIAMEHHO-DMHUCCHOHHOM  QHAJIMU3€  UCIOJB3YIOT
PE30HAHCHbBIE JIMHUHM, COOTBETCTBYIOLIME IEpexofaM C MEepBOro BO30YXJIEHHOIO
ypOBHS?

B kakyro o0nacte criekTpa OynyT cMelaTbCsl PE30HAHCHBIE JIMHUM B CIIEKTPax aTOMOB
B paxy Na—Mg—-P ?

[Touemy 11  KayeCTBEHHBIX  AHAIUTHYECKMX  ONpPEACICHUH  PEKOMEHIYIOT
MCIIOJIb30BaTh AYTOBOH pa3psi, a 1Ji1 KOJIMUYECTBEHHBIX - HCKPOBOM?

IIpuy kakoM cnoco0Oe TreHepauuu (Maams, Jyra IIOCTOSHHOIO TOKa, HCKpa)
CIIEKTpaJIbHbIC JIMHUU OynyT mupe?

[Tpurogna s 1gyra HOCTOSIHHOTO TOKAa MJIM BBICOKOBOJBTHAs MCKpa B KauyecTBe
HEIUIAMEHHOTO aTOMH3aTopa B aTOMHO-a0CcOpOLMOHHOM crnekTpomerpuu? OTBeT
MOTHUBUpPYMUTE.

Kakoli u3 METOJOB MNPUroAEH AJii IPOBEIACHMS IOJHOIO KaueCTBEHHOTO aHaIu3a:
aTOMHO-’MHUCCUOHHBIN WJIM aTOMHO-a0COPOLIMOHHBIN?

Kakue paxTopsl BIUSIOT HA CTENIEHb aTOMU3AIMH BEIIECTBA B TJIaMEHU?

Kakoi IIPOLIEHT aTOMOB OIIPEAEIAEMOTO JJIEMEHTA y4acTBYeET B
(GOpMUPOBAHMM  AHAIUTUYECKOTO  CHUTH&Ja a) B IUIAMEHHOM 3MHCCHOHHOMN
CHEKTPOMETpPUH, 0) B aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPUH B IJIAMEHU?

Kak yBenMuuTh AMCCOLMALINIO OKCUAOB U THAPOKCUIOB METAJIOB, 00pa3yroIuxcs B
I1aMeHn?

Kak Bnusier noHu3anus aTOMOB B IIJIJaMEHHM HA PE3yJIbTaThl ONpPEAENICHHUS AJIEMEHTA a)
aTOMHO-’MHUCCUOHHBIM METOJIOM, 0) aTOMHO0-aOCcOpOIMOHHBIM MeTojoM? Kakumu
IpUeMaMU MOKHO MOJaBUTh HOHU3ALIUIO aTOMOB?

Kakue roprounme cmecH HCHNONB3YIOT JUISl ONPENEICHUS ILEIOYHBIX M ILEI0YHO-

3eMENbHBIX JJIEMEHTOB METOJIOM SMHCCHOHHOM dboTomeTpun
IUIaMeHn?
Kaxoii u3 JIBYX METO/JIOB: MIaMEeHHO-YMHUCCHOHHBIHI 70074 aTOMHO-

aOcopOIMOHHEIH npeanoyTHTeneH npu onpeaenennn K, Ba, Be, Ti, V?

Yrto Takoe BHYTpeHHUH cTaHaapT? st 4ero ero UCnoiab3yoT?

Kakum TpeOoBaHUAM JOJDKHA YAOBJIETBOPATH TOMOJIOTHYECKAas rnapa
JIMHUN?

VYpasuenne Jlomakuna-Illeiibe. @akTophl, BIUAIONIME HA WHTEHCHBHOCTH OTAEIHHOU
CHEKTPaTIbHON JTUHUH.

IloueMy B MeTOJE ATOMHOW HOMHUCCHOHHOM  CIIPEKTPOCKOIIMHU  HUCIOJIB3YIOT
OTHOCUTEIIBHYI0 HMHTEHCUBHOCTh CHEKTPAIBHOM JIMHUU? HazoBute ycnoBus
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TOMOJIOTUYHOCTH CHEKTPAIbHBIX JTUHUH.

HazoBute dakTopsbl, BIUSAIONINE HA HUHTEHCUBHOCTD CIIEKTPAJIbHOM JIMHUH.

HazoBure ananutuueckue curtansl B Metosie DCA, cBA3aHHbIE C KOHLEHTpaLUuen npu
dororpaduyeckoil U HOTOINEKTPUUECKOM PETUCTPALIUU CIIEKTPOB UCITYCKaHHUSI.
CymHocTs MeTos1a OTOMETPUH TUIAMEHH U €T0 TPUMEHEHHE.

Ha dyemM ocHOBaH KayeCTBEHHBI aHaNU3 B PEHTIeHO-(IYOPECHEHTHOM METOojie
ananu3a? KakoBbl 0COOCHHOCTH B3aUMOJICMCTBHUSI BEIIECTBA C PEHTICHOBCKUM
W3IydyeHuem?

Uto Takoe nepBUYHOE peHTTeHOBCKOe u3inydeHue? Topmosnoe uznyuenue? Bropuunoe
dyopecieHTHOE U3aydeHue?

Kakune mapamerpsl CBsI3aHBI ¢ KOHIICHTpAIUEH B METOJIE PEHTTEHO-(PIyOPECIICHTHOTO
Merona ananu3a? Kakume Bb1 3Haere cmocoObl mepexoma oT BenuuuHbl AC K
KOHLEHTPALUU B 3TOM METOJE?

[Touemy wucnonb30BaHHE PEHTTEHOBCKOTO M3JIY4YE€HHsI Hanbojiee 1enecooOpa3Ho s
TSKEJIBIX AJIEMEHTOB?

Cxema peHTreHo-(IyopeceHTHOrO aHAIU3aTopa.

OCHOBHBIE THIIBI IETEKTOPOB PEHTTEHOBCKOT'O U3TYYEHUsI, UX MPUHIIMIT ICHCTBHS.
JlromuHecneHusl. [Ipupona mromuHecneHTHOro wusnydenus. Kiaccudukanus
JIOMHUHECIICHITUH TI0 JITTUTEIIbHOCTA CBEUCHUS.

Huarpamma S16nonckoro. Buytpennss kousepcusi. KonebarenbHas penakcarusi.
[Touemy criekTp IyOpecieHIINN HE 3aBUCHUT OT JUTHHBI BOJHBI BO30YKIAIOIIETO cBeTa?
OxapakTepHu3yiiTe OCHOBHbIE MEXaHU3MbI (DIIyOpECIICHIINN.

Kakwue BemecTBa 001a1atoT CIOCOOHOCTRIO (DITyOpecipoBaTh B BOAHBIX pacTBopax?
3akoH Crokca-Jlommens. [IpaBuio 3epkanbHON cumMmeTpuu JleBmmHa.
DHEpPreTHYecKuii M KBAaHTOBBIA BBIXOJ (PIyOPECICHIIMH, WX 3aBUCHMOCTH OT
pa3anyYHbIX (PAaKTOPOB.

Uto Gosble: YHEPreTHYSCKAN WIIH KBAaHTOBBIN BBIX0T (ryopecteHuu? [Touemy?
Tyienue TIOMUHECICHIIMM: KOHIICHTPAIMOHHOE;, TEeMIEpaTypHOe; OOYCIOBICHHOE
MOCTOPOHHUMU BEIIECTBAMH.

KauecTBeHHBIN JTIOMUHECLICHTHBIA aHAJIU3.

KosnnuecTBeHHBIN JTIOMUHECUEHTHBIN aHain3. JIIOMUHECIIEHTHOE TUTPOBAHUE, KPUBBIE
TUTpOBaHUA. PIyOPECIIEHTHBIE HHIUKATOPBI.

[TpubGops! B mroMuHeCIIeHTHOM aHaiu3e. CxeMa (iyopumerpa.

Yem oOBsicHSIETCS OOJIee BBHICOKAs CEJIEKTUBHOCTD JTIOMHUHECIICHTHBIX METOJOB aHalln3a
no cpaBHeHHio ¢ (oromerpuueckumu? I[loyemy (uyopecuieHTHBIE METOABI aHAIU3a
qyBCTBUTEIbHEE (POTOMETPUUECKHX ?

[Touemy mnpu  (QIyOpECHEHTHBIX  OMPENEICHUSAX MPEAbSBISIIOT  MOBBIIIICHHBIC
TpeOOBaHUS K YHUCTOTE PEAKTUBOB M MOCY/bI?

[Touemy Bua criekTpa (IyOpECICHIIUN HE 3aBUCUT OT JUTMHBI BOJHBI BO30YXKIAIOIIETO
U3ITy4eHUs?

[Toyemy rpanyupoBouHbI rpaduk mpu (HIYOPECHEHTHBIX OMPENCTIEHUSX JIMHECH B
OTPaHUYEHHOM MHTEpBaJie KOHLIEHTpauui?

Kak U3MEHSEeTCS MHTEHCUBHOCTD (bayopecueHIMN npu MTOHWKEHU U
TEeMIEPATyphI?
[Touemy nammy HakajduBaHUS PEOKO MKCIONB3YIOT B  KauecTBE HCTOYHHKA

U3ITy4eHus B QIIyopeclieHTHOM aHanu3e?

Kakune xapakTepuCTHKH JTFOMUHECICHIIMHM 3aBUCAT OT JUTMHBI BOJIHBI BO30YXKIAIOIIETO
cBeTa U nmouemy?

UYro Gosbiie: KBAHTOBBIN WIIM SHEPTETUYECKHUI BBIX0 (uryopectieHmu? [louemy?
IIpruMeHEHHEe SMHUCCUOHHBIX CHEKTPAJIBHBIX METOJIOB aHANN3a, UX CpPaBHUTENbHAs
XapaKTEePUCTHUKA.



PeiiTnHroBasi KOHTpOJbLHas padora Ne 7
ITo Teme «JIeKTPOXUMHYECKHE METOAbI AHAJIN32)

1. DnekTpoxuMHUYecKas suelika. [ aJbBaHMYECKUH JJIEMEHT. OJEKTPOJUTHYECKAs sYeHKa.

PaBHOBeCHBIE 1 HEPABHOBECHBIE ITPOLIECCHI B AIEKTPOXUMHUUECKUX STUECHKAX.

OJEeKTPO/Ibl CPABHEHUSI U U3MEPUTEIbHBIE SJEKTPOIBI.

3. NoHooOMeHHBIE U AJIEKTPOHOOOMEHHBIE AIIEKTPOAbI B MOTEHIIMOMETPUH. MeTaulnyecKue

anektpoabl I u Il pona.

OnwumuTe NpUHIUI paboThl XJI0PCEpeOPSHOTO U KAJIOMEIBHOTO AJIEKTPOIOB.

5. Hamumure ypaBHEHME peaklMM, I[POTEKarolled Ha XJIopcepeOpsHOM (KaJOMEIbHOM)
a5IeKTpoie U ypaBHeHUE HepHcTa, onuchiBarolee NOTeHIUall 3TOr0 AEKTPOAaA.

6. KakoB npuHIMI ACHCTBUS METAITMYECKUX IJIEKTpo10B 1 poma? Kakue MeTamibl MpUro Hbl
JUISL U3TOTOBJICHUS! UHAUKATOPHBIX 3JIEKTPOIOB?

7. Pemokc-anexTpoibl, uX MpuMeHeHne. UTo Takoe “XUHTHAPOHHBIN 3JIEKTpOA” M JJII KaKUX
Lesel OH pUMeEHsieTcs?

8. HM3006pa3ute cxeMaTHUHO SYEHKY, COCTOSALIYIO M3 HACBILIEHHOIO KaJOMEJIBHOIO 3JIEKTPOAa
(xaToa) ¥ BOAOPOJHOTO 3MIEKTpoAa (aHON), TO3BOJISIIONLYI0 3MepsATh pH pacTBopa.

9. UYro Takoe MoTeHIMAI )KUIKOCTHOTO coeruHenus1? Kak ero ceect K MUHUMYMY?

10. Kak ycTpoeH MeMOpaHHBIH (MOHCEIEKTUBHBII) 3JIEKTPOa?

11. Kakue Tusl MeMOpaH MPUMEHSIOT /ISl U3TOTOBJICHUS] MOHCEIEKTUBHBIX 3JIEKTPOI0B?

12. Yto Takoe Ta304yBCTBUTENbHBIC 3JEKTponbl? llpuBenanuTe mpuMepsl 3JEKTPOIOB JUIS
onpeneneHus CO,, SO, n HF u onummre npuHIum ux paboThI.

13. Iloyemy pH-4yBCTBUTENBHON SBISAETCS TOJBKO XOPOIIO BBIMOYEHHAs CTEKJISTHHAS
MeMOpaHa?

14.Yro Takoe noteHuuan acuMMmeTpun? KakoBbl BO3MOKHbBIE IPUUMHBI €M0 BO3HUKHOBEHUS?

15.Ha3oBuUTE OCHOBHBIE HCTOYHHUKH OIINOOK IPU U3MepeHUH pH CTEKISIHHBIM 3JIEKTPOIOM.

16.Yrto Takoe (hepMeHTHBIE SJICKTPOJIBI U ISl KAKUX IeTICH OHU UCTIOIB3YIOTCS?

17.IlpuBeaute npuMepbl MHIAUKATOPHBIX JIEKTPOAOB AJIS MOTEHIIMOMETPHUUECKOTO TUTPOBAHUS
C MHCIIOJIb30BAaHUEM: a) KUCJIOTHO-OCHOBHBIX; 0) OKHUCIMTEIbHO-BOCCTAHOBHUTEJIBHBIX; B)
0CaJUTENbHBIX PEAKLUH.

18. B xakux KOOpAMHATaX MOXHO TIOCTPOHUTH KPUBYIO TIOTEHIIMOMETPHUYECKOTO THTPOBAHUS?

19. Or xkakux (akTOpoB 3aBHUCUT M KaKOe€ CBOWCTBO XapakTepuszyeT Kod(h( UIIUEHT
CEJIEKTUBHOCTU MOHCEIEKTUBHOTO 3JeKTpoaa?

20.Kakum 00pa3oM MOXHO ONpeAeiauTbh KOI(P(UIMEHT CEJIEKTUBHOCTH HOHCEIEKTUBHOTO
anekTpoa’?

21. Hanumute ypaBHeHHe HUKOIBCKOTO M MOSICHUTE CMBICI BXOJSAILIMX B HETO BEJIMYMH.

22. Kakue OCHOBHBIE IPUYMHBI TIOJSIPU3AIIIH AIEKTPO 0B BhI 3HaeTe?

23. BeiBenute ypaBHeHHE NHoJsporpaduueckoi BoJIHbI. YTO Takoe MOTEHLHUAN MOJTYBOJIHBI U
MOYEMY OH XapaKTepu3yeT NpUpoy AenospusaTopa?

24. Kakoil mapameTp B METOJ€ BOJbTAMIIEPOMETPUM CBsI3aH C KOHIIEHTpalueil BemiecTBa?
Kakwue criocoOsl onpenenenns KoHIeHTpauu Bel 3Haere?

25. B yeM cyTh MeTO/1a MHBEPCHOHHOW BOJIBTAMIIEPOMETPUH?

26. Yem o0ycJoBJIeHA BBICOKAs YyBCTBUTEIFHOCTh MeTo/1a WHBEPCUOHHOU
BOJITAMIIEPOMETPUU?

27. Yem ompenensieTcst BUJ KPUBOH aMIIEpOMETPHUYECKOTO TUTpoBaHus? [IpuBenTe MpruMepshl.

28. Kak ycTpoeH Kanarouuil pTyTHBIH 3J€KTPOJI U KAaKOBBI €r0 JOCTOMHCTBA U HEJOCTATKU?

29. [louemy B KadecTBE MOJSAPU3YEMBIX OJEKTPOJOB B METOAE BOJBTAMIIEPOMETPHH
MCIIOJIB3YIOT 3JIEKTPOJIBI C MAJIEHBKOU MOBEPXHOCTHIO?

30. Hanmummre ypaBHeHue VITbKOBHYA W TIOSICHUTE CMBICI BXOASIINX B HETO BETMYMH.

31. [louemy mpOBEACHUIO H3MEPEHUH B METOAE MOJsAporpapuu MeIIaeT pPacTBOPEHHBIN
kuciopon? Kak ot Hero nzbapmnstorcs?

32.J171s1 yero UCHOAB3yIOT B METO/1aX BOJIBTaMIEPOMETPUU (DOHOBBIN DIEKTPOIUT?

no

&



33. lnga kakux 1enedl B METOAAax NPSMOM IOTEHIIMOMETPUH HCIONb3yeTcs (HOHOBBIM
3IEKTPOIUT?

34. Ot xakux (pakTOPOB 3aBUCUT BEIIMYMHA MTOTCHIINANIA TIOTYBOJIHBI?

35. [louemy B BOJBTAMIIEPOMETPHM CHJIAa TOKA JOCTUTaeT MpeAeiabHOro 3HadeHus? OT Kakux
(akTOpPOB 3aBUCUT BEITMUMHA MPEIETBLHOTO TOKA?

36.OCcHOBHBIE TIPUEMBl AMIIEPOMETPHUUECKOr0 TUTpOBaHMs. KpuBbIE aMIepoMeTpu4ecKoro
TUTPOBAHUS.

37.Chopmynupyiite 3akoHsl Dapanges.

38.M3mMepeHre KOIUYECTBA 3JICKTPUUECTBA B KYJIOHOMETPUIECKOM TUTPOBAHHH.

39.IIpuBenuTe npuMep rpaBUMETPUYECKOr0 KyJIOHOMETpa (ra30BOro, TUTPALMOHHOTO).

40.Yepe3 mociiea0BaTeIbHO COSAMHEHHBIE MEPHBIN U cepeOpSHbI KyJTOHOMETPHI MPOITYCTHUIH
1 K anextpuuectBa. Kakoro merana BbIAEIUTHCS OONBIIE U BO CKOJIBKO pa3?

41.PaccunraiiTe BpeMs, HeoOxoaumoe mis Beiaenenus 99,9% Cd uz 20,0 ma 0,1 M CdSOg4
31eKTposin3oM npu cuie Toka 0,1 MA npu Beixoze 1o Toky 100%.

42 Yto Takoe BIxof 1o Toky? Uto o3nagaer 100%-HbIi BBIXO/ 11O TOKY?

43.Kakue TuUIbl XMMHYECKHX pPEAKIMH MOXHO MCIIOJIB30BaTh B KYJIOHOMETPHUYECKOM
TUTPOBAHUU?

44 Kak omnpenenuTh  KOJMYECTBO AJIEKTPUUYECTBA B METO/AE INPSAMONW KyJIOHOMETPHH
rpaduueckuM MetronoM Mak-Hesuna-beiikepa?

45 Kakue npoOiembl, XapakTepHble Ul KJIACCUYECKOM TUTPUMETPUH, YCTPAHSIOTCS MpU
UCTIOJIb30BaHUH JIEKTPOTCHEPHUPOBAHHBIX THTPAHTOB?

46.Kak MOXHO YCTaHOBUTb KOHEIl KYJIOHOMETPUYECKOTO TUTPOBAHUS?

47.C KaKkoil 1eNbI0 MPOBOJAT MPEABAPUTEIbHBIN 3JIEKTPOIN3 B METOJIE KYJIOHOMETPUYECKOIO
TUTPOBAHUA?

48.1IpuBeuTe TPUMEPHI KyJTOHOMETPHUECKOTO THUTPOBAHUS: ) 3JIEKTPO-TEHEPUPOBAHHBIMHU
OKHCIUTENSIMH; 0) 3JIEKTPOreHEpUPOBAHHBIMU BOC-CTAHOBUTENSIMHU; B) C HCIOJIb30BAHUEM
PEaKIuii 0OCaXIeHUsI U KOMILIEKCOOOPa30BaHus; T) ¢ UCIOIb30BAaHUEM PEAKIIUK KUCIOTHO-
U3MEPEHUs?0OCHOBHOTO B3aMMOIEHCTBHSL.

49 Kakue (GpakTopbl BIUSIOT Ha KAY€CTBO BECOBOM ()OPMBI B METOJIE SIEKTPOTPABUMETPUN?

50.CyuiHocTh MeTOJa BHYTPEHHETO 3JIEKTPOJIN3a, €ro JOCTOMHCTBA U HEIOCTATKU.

51.IIpumeneHne MeToIa ANEKTPOTrPAaBUMETPUH [T PAa3/ICICHUS M KOHIICHTPHPOBAHUSI.
52.KakoBbl OrpaHHUEHHs METO/1a AJIeKTporpaBuMeTpun? Kakumu npudrMHaMu OHU BbI3BaHbI?
53.Kakue (akTopsl BIUSIOT Ha BEIHMYUHY YACITBHOU dJIEKTPOIPOBOJIHOCTH pacTBOpa?
54.M300pa3ure cxeMy YCTaHOBKHM Ui MU3MEPEHMS JIEKTPOIPOBOIHOCTH PaCTBOPOB.

55.0T Kakux (GakTOpOB 3aBUCUT (pOopMa KpUBON KOHAYKTOMETPUUECKOTO TUTPOBAHUSA?

56.Kakue  TpeOoBaHUS  MNpEerbABISAIOTCA K peakuusM,  UCHONb3yeMbIM  JUIA
KOHJYKTOMETPHUYECKOTO TUTPOBAHHS?

57.0mpenienenue KOHCTAHT PaBHOBECHS METO0OM KOHIyKToMeTpHuu.IIpumepsl.

58.Kakwue nonsl 0071a/1at0T CaMO BRICOKOW TTOIBIKHOCTHIO? [Todemy?

59.Kakoii BU1 MMeeT KpHuBas KOHIYKTOMETPUUYECKOIO TUTPOBAHMS CMECH CHIJIBHOM M ciaboif
KUCJIOTHI? OT yero 3aBUCUT (hopma TaKkoil KpUBOM?

60.B kakux pactBopax: a)NH3; + NaOH; 6) NaOH + KOH; B) NaOH + NaCI moxHO
QG GepeHITPOBAHHO OTIPENIeNIUTh coJiepKaHne obounx KOMIIOHEHTOB
KOHJYKTOMETpU4eckuM TuTpoBaHueMm pactBopom HCI? Kakoit BuI HMeEOT KpHBBIE
TUTPOBAHUS cMecen?

PeiiTuHroBasi KOHTpoJIbLHasi padora Ne8
IIo Teme «Xpomarorpapuyeckue Mmeroabl aHaau3a. Macc-crieKrpomerpus.
XpomaToMacc-ClieKTPpOMeTpPHS»

1. Kakum o6pazom kiaccupuuupyroT XxpoMaTorpaduueckue MeTo bl aHanu3a?
2. Hapucyiite xpomaTorpammy cMmecu coequaenuit A,B u C npu ¢ppoHTambHOM crioco0e



MOJTyYeHUsI, €CITU K0P PHUIIUESHTHI pacIipeIeICHUs YBEIMUUBaOTCs OT BemecTBa A k C.

3. Kakue BenmumHBI XapakTepu3yrT 3()PEKTUBHOCTh XpoMaTorpaduuecKkor KOJIOHKH?
Kakum 00pa3om ee MOKHO OBBICHTB?

4. Kakum o0pa3oM 3aBUCHUT BpeMsl yIIEPKUBAHUS OT PACTBOPUMOCTH 3TOTO COSAMHEHUS B
MOJIBIKHOM (paze?

5. Uro Takoe «MepTBOE BpeMs YIEP>KUBAHUS»; OTHOCUTEIbHBIN yIep>KUBaeMblii 00BeM?

6. Kax onenuBaroT 3(peKTHBHOCTH pa3AeieHus B XxpoMaTorpapuu?

7. Kakum 00pa3oM BIUSET CKOPOCTh MOTOKAa Ha 3(PPEKTUBHOCTh XpoMaTorpaduaeckoi
KOJIOHKH C MO3UIUN KUHETUYECKOU TeOpHu?

8. Hanumure ypaBuenue Ban-/leeMTepa u MOSCHUTE CMBIC BXOJASIIUX B HETO BEJTUYHH.

9. M3noxxure OCHOBHBIE TOJIOKEHUSI KOHIIETIIIUN TEOPETHUECKUX TAPEJIOK U €€ OCHOBHBIE
HEJOCTAaTKHU.

10.IMoctpoiite rpaduk 3aBucumoctu BenuuuHbl BOTT OT ckopocTn moToka B Ta30BOM
xpomarorpadumu.

11.Kakue mapaMeTpbl UCIOIB3YIOTCS A WACHTHU(HKAIMKA BEUIECTB B METOJIE T'a30BOi
xpomarorpaduu?

12.HazoBUTE OCHOBHBIC NPUEMBI MEPEXO0Jla OT BEIWYMHBI AHATUTHYECKOTO CHTHAJA K
KOHIIEHTPAIlMU B METOaX ra3oBoil xpomarorpaduu u BOXKX.

13.B kakux ciydasx B KOJHMYECTBEHHOM XPOMATOrpa(uuecKoM aHaU3€ HCIOJB3YIOT
miomaas nuka? Beicoty nuka?

14.HazoBuTe OCHOBHBIE TTAPAMETPHI, UCIOJIb3yeMbIe ISl KOJIMUYECTBEHHBIX U3MEPEHUN B
xpomarorpadumu.

15.U3noxuTe CynHOCTh MeToaa uaeHTuuKanu no Kosauy.

16.1300pa3uTe NpuHIUMIHAIBHYIO CXEMY ra30BOro xpoMartorpada.

17.Ha3oBuTe OCHOBHBIC THIIBI JETEKTOPOB B Ta30BOM xpomatorpadum. W3moxwure
MPUHIIMIIBI KX PAOOTHL..

18.HazoBuTe OCHOBHBIE THITBI JETEKTOPOB B MeToae BOXKXX m  wu3moxute OCHOBHBIE
MPUHIIMIIBI KX PaOOTHI.

19.Ha3zoBuTe OCHOBHBIE OJIOKH, BXOJSIIUE B CXEMY KHUIKOCTHOTO Xpomarorpada.

20. KakoBbI BO3MOXHOCTH U MpeumyIiecTBa Mmeroga BOXX?

21.KakoBa poJib TOJNSAPHOCTH HETOABIDKHOW (a3bl MPH Pa3IeNeHUHd OPraHMYeCKUX
BELIECTB?

22 Kakwue TpeOOBaHMSI IPEIBABISIOTCS K IMOABMKHBIM W HETIOJBUKHBIM (pazaM B METOJIC
ra3oBoii xpomatorpaduu?

23.CpaBHuTE pa3Mepbl Xpomarorpaguueckux KOJIOHOK; 3€peH COpOEHTa; CKOpPOCTh
MOTOKA MOJIBIXKHOM (Da3bl B METOaX ra30BOM U )KHUJIKOCTHON XpoMaTorpadum.

24 Kakue TmpenMyliecTBa JaeT MPOrpaMMHpPOBAHWE TEMIEpaTypsl B  Ta30BOM
xpomarorpadun?

25.M3noxuTe npuHOWN uaeHTH(GruKanuu BemecTs B Metoae TCX.

26.Ha yeMm ocHOBaH KOIMUYECTBEHHBINA aHaiu3 B meroae TCX?

27.Yro takoe kodppumment Rs? OT kakux GaxTOpOB OH 3aBUCUT?

28.1310KuTE CYIIHOCTh METOJ]a HOHOOOMEHHON XpoMarorpadumu.

29.Ha30BUTE OCHOBHBIC THITHI HOHOOOMEHHBIX MaTEPHAIOB.

30.YTo Takoe oOMeHHasi eMKOCTh HOHOOOMEHHHUKa?

31.M31moxuTe MPUHIIAT METOJIa MAaCC-CIIEKTPOMETPHH.

32.IlpuHnunuanbHasi cxema Macc-crekrpomerpa. Monusarus.

33.IlpuHOUIIEI  pa3/ieJiCHUs] WOHOB C pPa3jIMYHBIMH Maccamu. [IpuHIUN JIelCTBHS
MarHUTHOTO MacC-CIEKTPOMETPA.

34.Kakum 00pa3oM MOXXHO OIpPENEIHTh MOJIEKYJSIDHYIO MacCy H  CTPYKTYpPY
OpPraHMYECKOT0 BEIIECTBA MACC-CIEKTPOMETPUUECKUM METOOM?

35.KauecTBeHHBIH aHaJlM3 U KOJMYECTBEHHbIE M3MEpPEHHs] B METOAE Macc-
cnektpoMerpun. O0IacTH MPUMEHEHUS.



36.KakoBbI 10CTOMHCTBA 1 BO3MOKHOCTH UCKPOBOM MacC-CIIEKTPOMETPUU?

37.Xpomaro-macc-criektpomerpust (I'X-MC, XKXX-MC), npeumyIiecTBa ¥ BO3MOKHOCTH
KOMOWHUPOBAHHBIX METO/IOB.

38.B kakux o00jacTsIX aHAJIUTUYECKOW XHMMHUHU IiejaecooOpa3HO HCIOJb30BaTh Macc-
CHEKTPOMETPUUECKUIA MeTO1?

Camocmoamenvuas paboma

N0 aHAJMTHYECKOH XuMNH, 4.2 no teme: «IIpodoordop. IlpoGonoaroroska. Metoasl pasieneHust

agrwm

o

10.
11.

12.
13.

14.

15.
16.

17.

18.

19.

o

U KOHICHTPUPOBAaHHUS. KuHeTrnuyeckue ¥ TeCT-MeTOAbl AHAJIU3A».

[IpuHuMn KUHETHYECKMX METOJ0B aHaiu3a. CKOpPOCTh XHWMHMUYECKOW peaKI[uu.
@DaKTOpHbI, BIUSIOLIUE HA CKOPOCTh PEAKIIHIA.

TpeOoBaHMsI K MHIUKATOPHBIM PEAKIUSM, TIPUMEPHI.

MeTo b1 TAHT€HCOB, PUKCUPOBAHHOTO BpeMEHHU, (UKCHPOBAHHOMN KOHIIEHTPALIUH.
KartanuTinueckne KHHETUYECKHE METO/IbI aHAJIN3a, UX IPUHIIUIT U OCOOCHHOCTH.
@®epMeHThl: Tpupojga (epMEeHTOB, KiaccuuKanus, NPUHIUN UX JEHCTBUS U
NPUMEHEHHE B XUMUYECKOM aHAIIN3e.

TecT-MeTobl XUMHUYECKOTO aHATIN3a, UX TPUHIIMIT U TOCTOMHCTBA. OCHOBHBIE PEaKIIHH,
JeKale B OCHOBE TeCT-MeTo/I0B aHanu3a. [Ipumepsl TBepapix Hocuteneil. CriocoOsl
3aKpeIuIeHUs] peareHTOB Ha TBEpIoM HocuTene. [IpiMeHnenne TecT-MeToA0B aHaIu3a.
OcHoBHbIe 3Tanbl aHanu3a. PakTopkl, 00YCIOBIUBAIOLINE BHIOOP METOJA U METOIUKHU
aHam3a.

Ommbku npo6ooTdopa. PakToOpkl, BIUAIONINE HA BETUYUHY OUIMOOK TPoO00TOOpAa.
[IpencraButenbHocTh MpoObl. CokpamieHue npod. CrnocoObl MOJyuyeHUs CpeaHel
poOkI, MepBUYHAS 00pabOTKa U XpaHEHHE MPOO.

OT60p MpoO rOMOTr€HHOr0 U FETEPOreHHOr0 COCTAaBa.

OcHoBHbIE crOcoObI MepeBoia Mpodbl B GopMy, HEOOXOIUMYIO JUIsl JAHHOTO BHJA
ananu3a. Cyxoe u «Mokpoe» o3oiieHue. CruiaBiieHHE C MJIaBHIMH.

CrnocoOsl HHTEHCU(UKALIUY TIPOIecca MPOOOTOArOTOBKH.

OCHOBBI 2KCmpakyuu Kak MeToJa pas3felieHHs W KOHLEHTpupoBaHus. KoHcTaHTa
pacripesiesieHus], CTeTIeHb U3BICUCHMS.

@akToppl, BiIUAONME Ha A(PQPEKTUBHOCTh OKCTPAKIUM  HEOPTaHWYECKHX U
OpraHu4eckux coenuHeHuil. [IpakTuueckoe NpUMEHEHNe 3KCTPaKIUH.

Pa3nenenue u KOHIIEHTPUPOBAHKE C MCTIOIE30BAHUEM 91€KMPOXUMULECKUX MEMOO08.
MeTtoapl pa3geneHusi 3IEMEHTOB, OCHOBAaHHBIE Ha oOcaxcOeHuu HEOPTaHUYEeCKUMH U
OpPraHUYEeCKUMH peareHTaMH.

Hcnons3oBaHue coocasxcoenus i~ KOHUEHTPUPOBAHUS  MHUKPOKOMIIOHEHTOB.
Heopranudeckne u opraHndecKrie KOJJIEKTOPHI.

Copbuust Kak MeToJ| pas3feleHus U KOHUEeHTpupoBaHUsA. CopOEHThI, MEXaHHU3MbI
copO1uu.

MackupoBanue. OCHOBHBIE TPYIIIBI MackupoBatenei. [Ipumepsr.

4.1.2.IlpumepHbIe TEMBI KPAaTKHX YCTHBIX COOOIICHMIA:

OpFaHI/IquKHﬁ QJICKTpOAaHAJIN3 Ha MO,Z[I/I(I)I/II_II/IpOBaHHBIX QJICKTpOJAax: NOAXOAbI 1
MNEPCIICKTUBEI.

MI/IKpO- N HAHOYACTUIbI B HCOPTAHUYICCKOM 3JICKTPOAHAIN3EC.

OpFaHI/I'-IeCKI/Ie PCAarcHThel B aHAJIN3€. COBPEMCHHBIC TCHACHIINH.

Hcnons3oBaHue QJICKTPOMOJIMMEPU30BAHHBIX MATCPHUATIOB B COCTABC
OJICKTPOXUMHUYCCKHUE CCHCOPOB!: np06ner,1 U JOCTUKCHUS.
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CriekTpocKonusi KOMOUHAITMOHHOTO PacCesTHUS: HOBOE 00 M3BECTHOM.
PannoakTuBallMOHHBIN aHAIN3: PaJOAKTUBHOCTh Ha CIYX0€ aHaTUTUKOB.
CynepTOKCHKAHTHI B 00BEKTaX OKPYKAOIIEH CPe/bl: aHATUTHYECKUE TIPOOJIEMBI U
pelieHusl.

ABTOMaTH3aIHs JIA0OPATOPHOTO aHAIH3a — HACTOAIIEE U Oy TyIiee.
CHeKTpoCKONMYECKe METOIbI OTPEIeNIEHUsI COCTaBa KOMIUIEKCHBIX COSAMHEHUN.
CHeKTpoCKOMMYECKUE METO/IbI ONPEICTICHUS] KOHCTAHT YCTOMYMBOCTH KOMIUJIEKCHBIX
COCTUHEHUN.

Coueranue xpomarorpaduu U CIIEKTPOCKOIHH: BO3MOXHOCTH U TIPEUMYIIIECTBA.
KomnproTepHbie BO3MOKHOCTH 00€CIIeYeHHs KaueCcTBa Pe3yabTaTOB aHAIM3a.
Wnertudukaius BEIIECTB U €€ HaJIe)KHOCTb.

buoceHcopsl B COBpeMEHHOM aHAJIHN3e.

TecT-MeTobl aHANIN3A: OT AAJIEKOTO MPOILIOro K HeJaJIEKOMY OyayIemy.
DIIeKTPOHHBIN HOC: (paHTACTHKA WU PEATLHOCTH?

DNEKTPOHHBIN S3BIK: 3aMEHST JIU PUOOPHI JTFOACH?

buonoruueckre MeTo bl aHATH3A.

JIBa B OJHOM: MPEUMYIIECTBA U JOCTIKEHUSI KOMOMHUPOBAHHBIX METOJIOB aHAIN3A.
MuKpOBOIHOBOE M3TYYCHHE B aHAIH3E.

[ToBwimenre HHGOPMATHBHOCTH METO/a COBPEMEHHON XpoMaTorpapuu — MyTu
pelIeHusl.

[{BeToMeTpusi B aHaU3€: BCE JIU MBI 3HAEM O IBETE.

[Tpo6ooT6Op 1 MPOOOIOATOTOBKA MPUPOAHBIX BOJ — HET JIU MOJBOIHBIX KaMHEN?
Wcropust pa3BUTHS KaueCTBEHHOTO aHAJINU3a.

HcTopus pa3BUTHS XUMHUYECKIX METOJIOB aHAU3A.

Hcropust pa3BUTHS CIIEKTPOCKOMTUYECKUX METOOB aHAJIN3a

IIpuMepsI pacyeTHbIX 3aJaHUH

1. CKOJIBKO I TBEPJIOTO alleTaTa HaTpus Hajlo 100aBUTh K 500 M
0,2M pacTBOpa COISTHON KUCIOTHI, YTOOBI MOIy4uTh Oydep ¢ pH 5,257

2. PaccumraiiTe MaccoByIO JOJI0 HUTpUTa HaTpus B oOpasle, eciu
HaBecky Maccoil 4,1056 r pactBopwiu B 150,0 Max um x 10,00 mn
NoJlydeHHOro pactBopa jpobaBwim 35,00 mi  pactBopa KMnO,
koHueHrpanueir 0,2015 M (f = 1/5). Yepe3 15 mun uzdobirok KMnOy
orrutpoBanu 15,95 mn pactBopa SnCl, ¢ tutpom T SnCl, = 0,005305 r/mu.
Hanummre coOTBETCTBYIOINE XUMUUECKUE PEAKIIH.

IIpumep OnsteTa K peTHHIOBOI KOHTPOJILHOM padoTe
PEMTUHI'OBASI KOHTPOJIBHASI PAGOTA Ne 4

1. Kakoit o6bem a)Bonbl; 0) 0,01M xmopuaa aMMoHHsT TTOTpeOyeTcs Ams
npombiBaHus ocaaka MgNH4PO,*6H,0 maccoii 0,5 r, 9To0BI TOTEpH 32
cueT pactBopumoctu He npebimanu 0,05%? Ks (MgNH4PO,) :2,5*10'13 .

2. KoHnenrparuun XJOpua- W XpoMmaT- HWOHOB B PacTBOpPE PaBHBI
cootBercTBeHHO 0,1 M 1 0,01 M. Kakoii U3 3THX MOHOB HaUMHAET BHLITAJATh
B OC3JIOK TEPBBIM IPH TOCTEICHHOM J00AaBICHUH K 3TOMY pPacTBOPY
HUTparta cepedbpa? Kakas KOHIIEHTpalUs ITUX UOHOB OCTAETCS B PaCTBOPE K
TOMY MOMEHTYy, KOTJla B pPacTBOpPE HAYHET BBINMAJATh OCAJOK BTOPOTO
BelecTBa’?



3. PaccumraiiTe yCIOBHYIO KOHCTaHTY YCTOMYMBOCTH KOMIUIEKCOHATa
meau npu pH=10 u [NH3] = 0,1M, a Taxxe [Y*] u [Cu*] B pactBope,
nonydyeHHoM mpubasienuem kK 50 mu 0,1M xnopuga meau 100 ma 0,05M
TpuiioHa b.

4. DJITA. HenrtatHocth DJTA. OcoOEHHOCTH B3aUMOACHCTBUS  C
MOHAMH METaJJIOB.

5. OObsicHUTE MEXaHW3M HW3MEHCHHUs 3apsjia KOJUIOMIHON YacTHIIBI
ocaJka B MpoOIlecce OCAAUTEIHLHOr0 THUTpoBaHMs. M300pa3ute cTpoeHue
MUIIEIUTBI /IO ¥ TIOCJIE€ TOYKU SKBUBAJICHTHOCTH NPU MUMPOBAHUU PACMBOPA
Humpama cepebpa pacmeopom uoouoa kanusa. Kakue B JaHHOM ciydae
MOYHO HCIOJIB30BaTh ajicopOironnbie nuaukaropsl —HINd wiu IndOH?

6. MonspHas pactBopuMocTh uomuna ceuHuna B Boje (Ks® # KO
paccuuThIBaeTcs Mo Gpopmyse:

a) \Kf“ 16) |2 w) VEI@RL); 1) |KE(PbL).

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl POBeIeHUsI IPOMEKYTOYHOMH aTTeCTAIMH.

DK3aMEHAIIMOHHBIN OUIIET M0 aHATUTUYECKOW XMMUU BKJIIOYAeT Tpu 3aaanusd. [lepBoie 1Ba
BOIIPOCA IOCBSIIEHBl TEOPETUYECKUM OCHOBAM XUMHUYECKOIO aHajiu3a (CM. IpPUBEIEHHBIN
HUXKE CIIMCOK BOIMPOCOB). B TpeTheM 3ajaHuu CTYAEHTY MpeiaraeTcsl peluTh TPaKTHUECKYIO
3azaqy.

CryneHTsl 00si3aHBI ClIaTh SK3aMEH B COOTBETCTBHHM C pACHUCAaHMEM U Y4eOHBIM
IUTAaHOM. DK3aMeH M0 AMCUUIUIMHE TMpecienyeT Iefb OLSHHUTh YPOBEHb (HOPMHPOBAHUS
KOMIIETCHIINM, pa3BUTHE TBOPUYECKOT'O MBIILICHUS, TPUOOPETEHNE HABBIKOB CAMOCTOSITENILHOM
paboThl, yMEHHE IPUMEHSITH I1OJIyYE€HHbIE 3HAHUS JIJIS1 pELIEHMsI IPAaKTUYECKUX 3a/1a4.

dopma MpoBeneHUs HK3aMEHA: YCTHO WJIM MUCBMEHHO YCTaHABIUBAETCS PEIICHHEM
Kadeapel. DK3aMEHATOpy IMPENOCTaBISIETCS MPaBO 3aJaBaTh CTYIEHTAM JOTIOJIHUTEIbHBIC
BOIPOCHI IO Bcel yueOHOW MporpaMMe AUCHUILINHBL Pe3ynbrar ciaum sK3aMeHa 3aHOCHTHCS
npenojaBaTesieM B 3K3aMEHAIlMOHHYIO BEJOMOCTb M 3aU€THYIO KHIDKKY.

u. 1. Xumuueckue memoosl aHaIU3A

3 cemecTp

1.AnanuTuueckag xuMus. Buasl ananmsza. Ctaguu XuMudeckoro aHainuza. OCHOBHBIE
XapaKTEePUCTUKH METOJIOB aHanu3a. AOGCONIIOTHBIE U OTHOCUTENIbHbIE MeTo/ibl. BiOOp MeTona
aHamu3a. CrocoOBbl TIOBBIICHWS  YYBCTBUTEIBHOCTH W HM30MPATENbHOCTH  METOJIOB.
ABTOMaTH3aIMs aHAIN3A.

2.MeTpoJIOTHYECKUEe OCHOBBI _XMMHYECKOTO aHaim3a. AHAJUTHYECKHA CHTHAI.
CriocoObl  BBIpaKEHHsI 3aBUCHUMOCTH aHAIUTHYECKUH CHUrHai-cojepxkanue. CooTHOLIEHHE
aHaTUTHYECKUI curHa/mryM. KoHTpoibHBIH onbIT. Croco0Bl onpeneneHus KOHIEHTPAIH
BemecTB. IlpaBunbHOCT M Bocmpou3BoauMoOcTh.  Kiaccudukanuss — morpenrHocTen.
Cucremarndeckne norpemHocTd. [IpoBepka mpaBuiibHOCTH aHanm3a. CTaHmapTHeIE 00pa3Ilbl.
Cnyyvaiinele morpemHoctd. CraTucTuyeckas o0paboOTKa pe3ylbTaTOB HM3MEpEeHEHHUH. 3aKOoH
HOpPMaJIbHOTO pactpeneieHus. t-Pacnpenenenne. CpaBHeHHWE TUCTIEPCHH W CPEAHHUX ABYX
METO/IOB aHaJIM3a.

3.I1Ipo6ooTbop u mpobdononaroroBka. IlpeacraBuTenbHOCTS MPOOBI; MPoda W OOBEKT
aHanmu3a; npoba u meron aHanuza. dakropel, 00yclIOBIMBAIOIIUE pa3Mep U crocold ordopa
MpeICTaBUTENbHON MpoObl. OTOOP MpPOO TOMOTEHHOro U rereporeHHoro cocraBa. CriocoOsbl
NOJy4YeHHUs1 CpefHel MmpoObl, mepBUYHas 00paboTKa M XpaHeHHe Mpod. OCHOBHBIE CIOCOOBI
nepeBoia mpoosl B PopMy, HEOOXOIUMYIO JUTs JAHHOTO BUAA aHam3a. CriocoObl yCTpaHEHUs U
ydeTa 3arpsA3HeHU U OTepb KOMIOHEHTOB IPU MPOOOIIOATOTOBKE.




4.OCcHOBHBIC THUNBI pPEaKIMH U IPOLECCOB B aHAJMTUYECKONM XMMUHM. OCHOBHBIE THIIBI
XUMHYECKUX PEaKIMi, UCTOJb3YEMbIX B AaHATUTHYECKOW XUMHUU. XMMHYECKOE PAaBHOBECHE B
TOMOTEHHBIX M TETEPOTreHHBIX CHUCTeMaxX. TepMoAMHAMUYECKas, KOHIIEHTPAILMOHHAS U
YCJIOBHAsI KOHCTAHThI PABHOBECHSI.

5.CKkopocmb Xumuieckux peakyuii, ACTIOIb3YEMbIX B aHATUTUYECKON XUMUU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh peakiuu. MHAylMpoBaHHbBIE IENHBIE W COMNPSHKEHHBIC PEaKIUU
OKHCIICHUS-BOCCTAHOBJIEHUS, HX POJIb B XUMHUUYECKOM aHaJIU3E.

6. Kucnomno-ocnoguvie peaxyuu. IIpoTONUTHYECKUS TEOPHS KHCIOT W OCHOBaHUHU.
PaBHOBECHE B cucTeMme: KUCIOTa - COIPSIKEHHOE OCHOBAaHHME - PAcTBOpPUTENb. KOHCTaHTHI
KHCJIOTHOCTH, OCHOBHOCTH, aBTOIpoToin3a. Hupenmupyronmuii wu auddepeHmupyomui
3¢ (HEKTHI paCTBOPUTEIIS.

1.Peakyuu komniexcoobpazosanus. TUNBI M CBOMCTBA KOMILJIEKCHBIX COCIUHCHUM,
UCIIOJIB3YEMBIX B AHAJIUTUYECKOM XuMuU. KoianyecTBEHHas XapaKTEpHUCTHKA peaKkuil
KOMILJIEKCOOOpa30BaHUs: KOHCTaHTa YCTOWYMBOCTH. CTyIlEeHUaTOe KOMIUIEKCOOOpa3OBaHHME.
Hcnonb30BaHUE  KOMIUIEKCHBIX  COCAMHEHHUM U1 pas3felieHus, KOHIIEHTPUPOBAHHS,
MacCKHpPOBaHHMsI, OOHAPYKEHUS, OTIPEICTICHUS FIIEMEHTOB.

8. Opeanuueckue peacenmvl B XUMUYECKOM aHaM3e. OYHKIIMOHATBHO-aHATUTHICCKUE
U AHAJIUTUKO-aKTUBHBIE Tpymibl. BiMsHuEe CTpOoeHUs MOJEKYJIbl Ha CBOWCTBA pearcHra.
[IpruMeHeHrne OpraHuyecKuX peareHToOB B aHAJIU3E.

9.  OxucnumenvHo-60ccmano8umenvHvle peakyuu B — AHATUTHYCCKOH  XHUMHH.
O6patumbie 1 HEOOpPATUMBIE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CUCTEMBI M UX MOTCHIIHAIIBI.
VpaBuenue Hepucra. CrangapTHbli W peabHBIA  OKHUCIUTEIHHO-BOCCTAHOBUTEIbHbIC
noTeHuuansl. HanpasneHrne OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

10.Peaxyuu ocadxcoenuss B aHATUTHYECKOW XUMUU. KOHCTAHTBI paBHOBECHS pEaKIUil
ocaxzieHust. PactBopumocts ocaakoB. DaKkTOpsI, BIUSAIONIME HA pacTBOPUMOCTh. OOpa3oBaHue
ocankoB. Kpucramnuueckue u amopdHble OCagkd, YCIOBUS oOcaxiaeHus. [IpuunHbl
3arpsiI3HEHUST OCAJKOB: COBMECTHOE OCAXIEHUE, COOCAXKICHHE, IMOCIEIYIOIIEE OCaXICHUE.
Bunst coocaxaenus. [Ipuembl, ciocoOCTBYIOIINE MOJIYYEHUIO YUCTHIX OCAJIKOB.

11. I'paBumerpuueckue metonsl. CymHocTh. Ocaxmaemass U TpaBUMETpHUUEC-Kas
dbopmpbl. [Tpumepsl TPaKTUYECKOTO MPUMEHEHHS.

12. Turpumerpuyeckue MeTonabl. CrocoObl  YCTAaHOBICHHS KOHEYHOH TOYKH
TUTPOBAHUA.

13. Kucnomno-ocnosenoe mumposanue. KpuBble THTpoBaHHs. KHCIOTHO-OCHOBHBIE
MHaUKaTopel. [lorpenHocT MeToga KMCIOTHO-OCHOBHOTO TUTpPOBaHUA. TUTpoBaHHE cMecei
KHUCJIOT U OCHOBaHUW. TUTPOBAHUE B HEBOJHBIX CpEAax.

14.  Komnnexcomomempuuyeckoe  mumposanue. IlpenumyriectBa  aMHUHOMIOIU-
KapOOHOBBIX KHCJIOT TIeped JPYrUMU OPraHWYECKUMH TUTpPAaHTaMU. MeTalsIOXpOMHBIE
UHAUKATOpBl, TpeOoBaHuss K HUM. CrocoObl TUTpoBaHUS  (TIPsSAMOM, OOpATHBIM,
BBITECHUTEIbHBIA, KOCBEHHBIN). [IpakTuyeckoe mnpruMeHe-HUE KOMILJIEKCOHOMETPUYECKOTO
TUTPOBaHUs (OTpe/ieJIeHHe NOHOB KallblIMs, MarHus, )elne3a).

15. Oxucnumenvno-eoccmanogumenvhoe mumpoganue. DaKTOPBI, BIUAIO-IIHE HA
BEJIMUMHY CKauka TMOTEeHIMala, CIocoObl OOHApy>KEHUSI KOHEYHOM TOYKU THUTPOBAHMSL.
[lepmanranaToMeTpuueckoe, OUXPOMATOMETPUYECKOE, HOJOMETPHUYECKOE  THUTPOBAHUE.
[lepBruuHbIie U BTOpUYHBIE cTaHAapThl. UHauKaTopsl. [IpuMepsl mpakTHuecKoro NpuMEHEHHUS.

16. Kwunerwdeckwe Meronapl. [lpwHnmm MeTomoB. MHIWKATOpPHBIE  PEAKIIHH.
Mertpoiornueckue XapakTepUCTUKN HEKATATUTUYECKUX M KaTATUTHYECKUX METO/IOB.

4.2. UHCTpyMeHTAJIbHbIE METOAbl AHATUTHYECKON XMMHUH
4 cemecTp

17. Amnanutuyeckuii curHan. Ilpuembl nepexona OT BEIMYMHBI AHATUTHYECKOTO



CUTHaJla K KOHLEHTpauuu. [lpumepsl aHanmuTUYeCKUX CUTHaNOB. ['pamyupoBouHas
3aBUCUMOCTh. DOH, ero ucrounuku. [Ipuemsr yaera ona.

18.  Dnekrpoxumuyeckwe  Meroabl.  [lpuposa  aHaIMTHYECKOTO  CHUTHAajA.
Knaccudukanus wmeronoB. DiekTpoxumudeckas s4eilka. VHIUKaTOpHBIE SJIEKTPOIbl H
AJIEKTPO/]IbI CPABHEHHUSI.

19. Ilomenyuomempus. PaBHOBeCHBIH TOTeHIMANL. CrIOCOOBI M3MEPEHHMsI MMOTEHIIHANA.
[Tpsimast moteHnmomerpusi. MHIuKaTopHbie 3iekTpoabl. Kiaccudukanus MOHOCENEKTUBHBIX
9MEKTPOAOB. XapaKTePUCTHUKH HMOHOCEICK-TUBHBIX DSJEKTPOJOB: JJIEKTpoAHAs (yHKIuS,
KOX(P(UIIMEHT CEeNeKTUBHOCTH, BpeMs oTkinka. CrocoOwl ompeaeneHuss KodpduimenTa
cesiekTUBHOCTU. (CrocoObl  MpSAMBIX MOTEHIMOMETpUYeCKuX u3Mepenui. [Ipaktuyeckoe
npuMeHeHne noHoMerpuu: onpenenenue pH, pF, pNO3.

[Torennmomerpuueckoe THUTpoBanue. OOmas xapakrepucthuka wmeroaa. CrocoObl
HaxOXKJICHUs KOHEYHOM TOYKM THUTpPOBaHUA. VIHIMKATOpHBIE 3JEKTPOABI B KHUCIOTHO-
OCHOBHOM, OKHUCJIMUTEIbHO-BOCCTAHOBUTEILHOM U OCaIUTEIIbBHOM TUTPOBAHUH.

20.  Kynomomempus. 3axonsl Dapanes. IIpsmas kynoHoMeTpus. YcCIOBUS
NOTEHLIMOMETpUYECKUX u3MepeHuil: noctukenue 100%-Horo BbIXOJa MO TOKY; HM3MEpPEHHE
KOJIMYECTBA 3JIEKTPUUECTBA; OMPEACIICHUE KOHIIA SJIEKTPOXUMHUYECKON peaKinu.

Kynonomerpuueckoe tutpoBanue. Ilpumepsl orpeneneHust 3JIEKTPO-aKTUBHBIX U
3JIEKTPOHEAKTUBHBIX BEUIECTB. DJEKTPOT€HEPUPOBAHHBIE KYJIOHO-METPUUYECKUE THUTPAHTBHI.
VYcnosus tutpoBanusi: obOecneueHue 100%-HOro BbIXOAa MO TOKY; M3MEPEHHE KOJIMYECTBA
3JIEKTPUYECTBA; ONpEEIeHUE KOHIA XUMHUUYecKoW peakuuu. [IpeumyinectBa nepen Apyrumu
TUTPUMETPUUECKHUMH METO/IAMHU.

21. Bonvmamnepomempus. OcHOBbI MeTona. OCOOEHHOCTH 3JIEKTPOXUMUYECKOM
aueiiku. Teopernueckue OCHOBBI  KiIaccM4eckod  mossiporpaguu.  XapakTepUCTUKU
nonsiporpamMmbl. [lorennman mnomyBonubl. Juddysuonnsiii Tox. YpaBHenue WiabkoBuya.
[Ipaktuyeckoe npumeneHue mnossiporpadun. KadectBenusiit anamms. [lomsporpaduueckuii
cnektp. KonnuectBennbiii ananmu3. CrnocoObl oOmpeneieHus: KOHICHTPAIMM BEIeCTBA.
Bo3moxHOCTH M OrpaHUYEeHHs] METO/1a.

CoBpemeHHble pa3HOBUIHOCTU mossiporpaduu. CrnocoObl ymydlIeHHs] COOTHOIICHUS
(dapaneeBCKUi/eMKOCTHBI  TOK. BO3MOXHOCTH W OTrpaHHYCHHS OCHMILIOrpaduvecKoi,
UMIYJIbCHOW M NepeMeHHOTOKoBOM  moisporpadguu. CyTb MeToJa HHBEPCHOHHOM
BOJIbTAMIIEPOMETPUH.

AmnepoMerpuyeckoe — TUTpoBaHMe. BpiOop  ycioBuili  ammepoMeTpuyec-Koro
TUTpOBaHUA. Buabl KpuBbIX TUTpOBaHUs. [IpuMepbl MpakTHYECKOTO MPUMEHEHUS.

22. CHeKTpOCKONMYECKHEe MeTojibl. BaxHelne XapaKTepUCTHKH CIEKTPaIbHBIX
JUHUHM  ([I0JIO)KEHHWE, WHTEHCUBHOCTb, LIMPHHA). ATOMHBIE U MOJIEKYJISIPHBIE CIEKTpBHI.
B3anMOCBA3b OCHOBHBIX XAapAaKTEPUCTHUK CIIEKTPAIbHBIX JIMHUI C NMPUPOAOH U KOJINYECTBOM
BeIeCTBA (KAU€CTBEHHBIM U KOJMYECTBEHHBIN aHAIN3).

23. AmomHo-2MuccuonHvle MemooOvl. VICTOYHMKH BO3OYKIEHUS U aTOMHU3AIIWU.
DU3MKO-XMMUYECKHE TMpOUEcChl B Iuia3Me. KadecTBEHHBIM M KOJHMYECTBEHHBIA aHAJM3.
OO6nacTu NpUMEHEHHUs, METPOJIIOTUYECKHE XaPaKTEPUCTUKHU METOIOB.

24. Amomno-abcopoyuonnsiii memood. OCHOBHBIC MPUHIUIBL. VICITOb30Ba-HIAE TIIAMEH
JUIsL aToMu3aluu BenlecTBa. PU3MKO-XMMHMUYECKHE IPOLECChl B IUIaMeHax. HerutameHHbIe
MeTOo/Ibl aToMu3aluu. CeNeKTUBHOCTh U YyBCTBUTEIBHOCTh MeTO/a. [IpuMepbl mpakTHUYEeCKOro
IIPUMEHEHHS.

25.  Cnexmpogpomomempuueckuii ~ memood.  OCHOBHOH  3aKOH  TOTJIOMICHHS
AIIEKTPOMArHUTHOTO M3NMydeHHs. MonsdpHblii ko3¢ ¢uIeHT mnoriouieHus. [Ipumenenue
MeTOoJa JJIsi ONpEeNesIeHHUs KOHLEHTpaluu BewecTB. UyBCTBUTEIBHOCTh U CEIEKTUBHOCTH
MeTona. BeiOop onTUManbHBIX yCIOBUN NMpOBeAeHUS (OTOMETpUUYECKHX peakiuil. MHTepBan
orpefeNsieMbIX ONTHYECKHX IJIOoTHOCTeH. Meron nuddepeHnuanbHol cnekTpodoToMeTpHH,
€ro BO3MOXKHOCTHM U mpeumymiectBa. CHeKTpopOTOMETpUYECKHE METOJbl H3y4YeHUS
paBHOBecuil B pacTBopax. OmnpeneneHre KOHCTAHT KHMCIOTHOM AMCCOLMAIMM OPraHUYEeCKUX




COCIMHECHU.

26. Jlomunecyenmuoiti  memoo. (OCHOBHBIE 3aKOHOMEPHOCTH  MOJIEKYJISIPHOU
moMuHecieHIuu. 3akoH BaewioBa. 3akon Crokca-Jlommensi. IlpaBmiio  3epkanbHOM
CUMMETpPUU CIIEKTPOB TMOIJIOMICHUS U JoMUHecHeHIun (mnpaBwio JleBmuna). Tymenue
moMuHecieHIu. Knaccudukanus moMuHecHeHIMH. YyBCTBUTEIBLHOCTh U CEIEKTUBHOCTH
metoja. [Ipumepsl NpakTUYECKOro MPUMEHEHUS.

27.  Peumeenosckue  memoovi.  OCHOBHBIE  TOJOXEHHUS.  MeTpoJorundecKkue
xapaktepucTuku. O0JacTi MPUMEHEHHUS.

28. Macc-cniektpoMerpuieckue MeToabl. OCHOBHBIE MOJOXKEHHS. MeTposorunyecKkue
xapakTepucTuku. O0IacTy NPUMEHEHHUSL.

29. Xpowmarorpadudeckue Mmeroabl aHanm3a. Kmaccudukamus meromoB. CrocoObl
nosyueHus: xpomarorpamm. OcCHOBHbIE MapaMeTpbl XpoMarorpammbl. CeleKTHBHOCTh H
3G (HEeKTUBHOCTh XpOMaTOrpauueckoro paszjiencHus. Teopusi TEOPEeTUYECKUX TapesioK.
Kunerndeckas Teopus. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN XpoMaTorpadhUuecKuii aHaIu3.

30. I'azosas xpomamoepaghusi. CopOeHTHI U HOocuTenu. Mexanu3m pasneneHus. Cxema
razoBoro xpomarorpada. Komouku. Jlerekroppl. OO0nacTé HpUMEHEHUS  Ta30BOU
xpomaTorpadum.

31.  JKuokocmmas  xpomamoepagus. Buumbl  KUAKOCTHOH  XpomaTtorpaduu.
[IpeumymectBa BbicOKO3(dekTrBHOM KUAKOCTHOH xpomarorpadum (BIXKX). Cxema
KUAKOCTHOTO Xpomarorpada. Hacocsl, konoHKU. OCHOBHBIE TUIIBI IE€TEKTOPOB.

Aodcopoyuonnas  orcuokocmuas — xpomamoepaghus. IlonsipHble W HEMOJSPHBIC
HenoBIKHBIE (ha3bl. [logBuxkHbIe hasbl.

Honoobmennas  xpomamoepagusa. CtpoeHue U  (PU3HKO-XMMHUYECKHE CBOICTBa
noHOoOOMeHHUKOB. MoHooOMeHHOe paBHOBecue. Hownas xpomamozpagus Kak BapUaHT
BBICOK09()(heKTHBHOI MOHOOOMEHHOM Xpomarorpadun

Oxckno3uonnas  xpomamoepagua. OOmme npuHOUNBl MeTona. I[loaBuwxkHble U
HenoABIKHBIE (a3el. OcoOeHHOCTH MexaHu3Ma pasnenenus. OnpenenseMble BEIecTBa.

1Inockocmuas xpomamoepaghus. O61mre NpuHIUIEl pa3aeneHus. CrnocoObl MoydyeHus
IUIOCKOCTHBIX XpoMaTorpamm. bymaosicnas xpomamoepagus. Toukocnoiinas xpomamozpagdus.
Ob6nacTu NpUMeHEeHusl.

32. TepMuueckre MeTOAbl aHanW3a. TepMuueckue MeToasl aHanmuza. OmnpeaeneHue,
knaccudukanus, ocHoBel meromoB. TA, IATA, TT, ATT, JCK.Tepmomapsl. TpeboBanus k
MaTepuaiaMm TepMOAIeKTpoioB. DddekT 3ebdeka. Perucrpanus curnana ATA. I'pagynpoBka
tepmoniap. KonmdecTBeHHass OIeHKa TemIOBBIX 3(¢eKToB.BiusiHEe CKOPOCTH pEaKIuu U
yCIIOBUHM dKcnepuMeHTa Ha ¢opMy nuddepennmanbHoi kpuBoil. PacmmdpoBka Tepmorpamm.
OCHOBBI KQueCTBEHHOTO U KOJHYECTBEHHOTO TEPMHUYECKOTO aHalu3a. OTaJOHBI IMPH
MIPOBEICHUH TEPMUYECKOTO aHaym3a.MlcTouHnKH OIUOOK B TEPMHUYCCKOM
aHanuze.CUHXPOHHBIN TepMmuueckuid aHanu3. CHHXpOHHBIA TepMmoaHanu3aTop. [IpuHIHM
paboTel, BO3MOXKkHOCTH.IIpakTHyeckoe NpuMEeHEHHE METOI0B TEPMUYECKOTO aHAIH3a.

33. Metonbl pazaeneHuss U KOHIEHTpupoBaHUa. OCHOBBI IKCTPAKIMU KaK MeTofa
paszenenus U KoHueHTpupoBaHus. KoHcranTa pacnpenenenus, kodh@UIMEHT pacrpeaeneHusl.
Koncranra skcrpakiuu. Daktop pasfeneHus. YCIOBHS OSKCTPAKIUA HEOPTaHUYECKUX H
OopraHuyeckux coenuHeHui. [lpakTuyueckoe mnpumeHeHHe SKCTpakiuu.CopOlus Kak MeTox
pa3eseHusl.

MeTtoapl pazzieneHusi >JIE€MEHTOB, OCHOBAHHBIE HA OCAXIACHHM HEOPraHWYeCKUMHU U
OpraHMYECKUMHU peareHTamMu. lcmonp30BaHME COOCAXKICHHS s KOHIEHTPUPOBAHHS
MHUKPOKOMITOHEHTOB. Heoprannyeckne u opraHndecKkue KOJJIEKTOPHI.

IIpuMepsbI IK3aMeHAIMOHHBIX OUJICTOB

Hucuunnuna AHanumuueCKQﬂ xumus, u.1
9K3AMEHAIIMOHHBIA BUJIET



1. KpuBble TUTpOBaHMS C1a0BIX MHOTOOCHOBHBIX KHCJIOT 1 MHOTOKHCIIOTHBIX
ocHoBaHuid. dakTopsl, BIUsAONME HA GOpMY KpUBOH TuTpoBanus. [Ipunimn nogdopa
WUHIUKATOPOB.

2. HampaBiieHne OKUCIINTENbHO-BOCCTAHOBUTENIBHBIX peakiuil. KoncranTa
paBHOBecHsl. CriocoObl U3MEHEHUS HAIIPABICHUSI PEIOKC-TTPOLIECCOB.

3. Paccuuraiite norepu 3a cuer pacTBOpUMOCTH (T ¥ %) npu npomsiBanuu 0,5 r
ocanka okcamara kanpims a)200 mur 0,01M pactBopa okcaiata ammoHust; 06) 200 mu
TUCTWITMPOBaHHON Bozabl. Cdopmynupyiite crnocoObl yMEHBIIEHUS MOTEPh 3a CYET
PAcTBOPUMOCTH KPUCTAIUTMUECKUX U aMOP(HBIX OCaJIKOB.

Hucuyunnuna Ananumuueckas xumus, 4.2

3K3AMEHAIIMOHHBINA BUJIET

1. Krnaccugukanus 31eKTpoI0B, IPUMEHSIEMBIX B TOTEHIIMOMETpUH. Penokc-
3IEKTPOJIbl, UX YCTPOMCTBO U MPUMEHEHUE. XUHTUIPOHHBIN IEKTPOI.

2. BzaumojeiicTBre pEHTI€HOBCKOIO U3JIy4€HHS C BEIIECTBOM. MeXaHu3m
BO3HUKHOBEHUSI BTOPHYHOTO ((PIIyOpecieHTHOT0) PEeHTI€HOBCKOT0 H3mydeHus. Cepun
CHEKTPaJIbHBIX JUHUM. 3aKoH Mo3iu.

3. Pa3zgenenue cnupToB MPOBOJMIN HA KOJIOHKE AJMHON 1,2 M mpu Tpex
Pa3HBIX CKOPOCTAX MoToKa. MepTBoe BpeMs Ob110 paBHO 10, 20 u 30 cek, Bpems
yAepKMBaHUsT MeTaHoJsia cooTBeTcTBeHHO 150, 250 m 320 cek, mupuHa MUKOB
20, 30 u 40 cex cooTrBeTcTBeHHO. OMNpenenuTb CKOPOCTU MOABUKHON a3kl U
COOTBETCTBYIOILIEE YMCIO TEOPETHUUECKUX TapeloK JUIsl KaKJIOW M3 CKOpOCTeH.
[Tokaxure, kakum o0Opa3oM Ui JTOrO pa3leieHHs] MOXXHO pacCUUTaTh
KOHCTaHTHI B ypaBHeHUU Ban-JleeMTepa n ONTUMalIbHYIO CKOPOCTh MOTOKA.

Kpurepun onenku:

- 0TMETKA «OTJMYHO» BBICTABIISICTCS C YI€TOM C(HOPMUPOBAHHOCTH KOMIICTCHIIHMA, €CITH
JaH TIOJIHBIM, TPaBUIBHBIM OTBET, MaTepHal H3J0XKEH B OINPEACICHHOW JIOTUYECKOM
MOCJICIOBATEIFHOCTH JIEMOHCTPHPYETCS MHOTOCTOPOHHOCTH TOJIXOJIOB, MHOTOACHEKTHOCTH
o0CyXJIeHUsI MPOOIeMbl, YMEHHE apryMEHTHUPOBAaTh COOCTBEHHYIO TOYKY 3pEHHs, HaXOAWUTh
MyTHu pCHICHUA IIO3HABATCIIBHBIX 3aJiad, YCTAaHABJIMBATH IPUYUHHO-CICACTBCHHLIC CBA3U
MEXJy CTPOEHHEM, CBONCTBAMH W NMPUMEHEHHEM BEIIECTB, B JIOTUYECKOM PACCYKIECHUU U
pelIeHu  3a/1auu HET OIMOOK, 3a7ja4a pelieHa paliMoHaIbHBIM CIIOCOO0M;

- OTMETKA «XOPOIL0» BBICTABISETCS CTYJIEHTY, €CJIM OTBET MOJHBIN U MPaBUIbHBIA HA
OCHOBE W3YYECHHBIX TEOpHUH, MaTepuHajd M3JO0KEH B  ONPEACIEHHON  JIOTMYECKOU
MOCJIEI0BATENbHOCTH, MPHU 3TOM JOIMYCKAlOTCS HECYIIECTBEHHbIE OIIMOKM B OTBETAaX Ha
TEOPETUYECKHE BONPOCHl MM B PEUICHUM 3aJaud, KOTOPBIE CTYJEHT MOXKET HCIPaBUTh IO
yKa3aHHIO NIPENoaBaTes

- OTMETKA «yA0BJIETBOPUTEIbHO)» BBICTABIISIETCS CTYACHTY, €CIIM OTBET IOJIHBIM, HO
Opd 3TOM JIOMYyIEHA CYIIECTBEHHAs OIIMOKAa WM OTBET HENOJHbIN, HECBS3HBIA, He
MPOSIBJISIFOTCS YMEHHSI NPUMEHSATh TEOPETHYECKUE 3HAHMS NPU PEIICHUM NPAKTUYECKUX
npobieM; 3HaHUE MpeaMeTa ¢ 3aMETHBIMH MPOoOeIaMH, HETOYHOCTSAMHU, HO TAKMMHU, KOTOpbIE
HE CITy’KaT NPensaTCTBUEM I JalIbHEHIIero 00y4ueHus

- OTMETKAa <«HEYIAOBJICTBOPUTEJIbHO» BBICTABIISICTCA, €CJIM OTBCT O6H3py>KI/IBaeT
HE3HAHUEC OCHOBHOI'O COACPKaHUA yqeGHoro MaTcpurajia



OueHoYHBIE CpeNCTBAa JUIsI MHBAJIMAOB M JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCA C YI€TOM UX WHAMBUIYAIbHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpH HEOOXOAMMOCTH HHBAJIUIAM W JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI IIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMs ISl TOJTOTOBKH OTBETA HA DK3aMEHE;

— IIPY POBEJICHUH MTPOLIEYPhI OLIEHUBAHUS PE3yIbTaTOB 00YUEHHs MHBAIHJIOB U JIUII C
OTPaHUYECHHBIMH  BO3MOXHOCTSIMH  3JI0pOBbSl  NPEAYCMAaTpPHBACTCS  HCIOJIb30BAHUE
TEXHHUYECKHUX CPEJCTB, HEOOXOIUMBIX UM B CBSI3H C UX WHANBUIYaTbHBIMU OCOOCHHOCTSIMU;

— TNpH HEOOXOIUMOCTH Ui OOYYaIOIUXCS C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU
370POBbSl U HMHBAJIWIOB MPOLEAYypa OICHUBAHUS PE3YIbTATOB OOYUCHHMS IO TUCHUIUIMHE
MOYET MTPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tpouenypa oneHMBaHHUS PE3yNbTATOB OOYUCHHS MHBAIMIOB U JIUI] C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMH 3JIOPOBbSI MO IMCUUIUIMHE (MOIYJIO) MPEIyCMaTpUBACT MPEIOCTaBICHUE
uHpopmanuu B (opmax, aJanTUPOBAHHBIX K OTPAHMYCHUSM HX 3J0POBbSI M BOCHPHUSATHS
uHpOpMaLUu:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHMHTEHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOW M JAONOJHHUTEIbHOH Y4eOHOH JIUTEPATYpPbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMILIMHBI (MOXYJIs).
5.1 OcHoBHas JiTEpaTypa:

1. OCHOBBI aHAIUTUYECKON XUMHUU: YU9eOHUK I CTy/eHTOB By30B: B 2 T. T. 1, 2. /Ilon
pen. F0.A. 3onotoBa. M.: Axanemus, 2014.

2. OCHOBBI aHATUTHYECKON XUMHHU: yUeOHUK JJisi CTyAeHTOB By30B: B 2 1. T. 1, 2. /Tlox
pea. FO.A. 3onoroBa. M.: Akanemus, 2010.

3. Kpuctuan I'. Ananutuyeckas xumusi: B 2 1. T.1, 2/ nep. ¢ anri. A. B. 'apmaina u mp. -
M.: BUHOM. Jla6opatopus 3nanui, 2009.

4. Ilounnok T.b., Temepmames 3.A. AHanuTHUYECKas XUMHS: CHEKTPOCKONMUYECKHE
METOJIbI aHaJIN3a. YueOHoe nocobue. Kpacuomap, KyoIl'y, 2013.

5. ITounnok T.b., Temepnaies 3.A. Monekyisipaas abcopOLUOHHAs CHEKTPOCKOIHSI.
Yuebnoe nocodbue. Kpacnonap, Kyol'V, 2016.

6. Bbapb6anat, FO.A. OcCHOBBI aHAIUTUYECKON XUMUU: MPAKTUIECKOE PYKOBOJCTBO
[DnexTponnsiii pecypce] : pykoBojactso / FO.A. bapbanar, A.B. INapmar, O.B. Monorapoga, E.A.
Ocwurona ; mox pen. 3omotosa KO.A., llexosmnosoit T.H., Ockonka K.B.. — DnexTpoH. nan. —
Mockga: U3natensctBo "Jlaboparopus 3Hanmit", 2017. — 465 c. — Pexxum noctymna:
https://e.lanbook.com/book/97410

5.2. lonosiHUTEIbHAS:

1. BacunbeB B.Il. Ananutnueckass Xumusi: COOPHUK BONPOCOB, YIPOKHEHUH W 3a1ad: yueOHoe mocobue
Jutst cryaenToB By3oB / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. OpnoBa - 4-¢ u3a., crep. - M.: JIpoda,


https://e.lanbook.com/book/97410

2006.

2. OCHOBBHI aHAJIMTUYECKOW XMMHUU: 33J1a4M M BOMPOCKHI: y4eOHOe MOCOOHe IS CTYJICHTOB YH-TOB / TIOJ
pen. 0. A. 3omotoBa. M.: Beiciias mkona, 2004.

3. OtTo M. CoBpeMeHHbIE METO/IbI AHAIUTHYECKON Xxumun. B 2-x Tomax. M.: Texuocdepa, 2003.

4. AHanuTUYeCKas XUMUS U (DU3MKO-XUMUYESCKUE METOJIbI aHAIN3A: YICOHUK JIJISl CTYICHTOB BY30B. B 2 T.
T.1,2./ mox pen A.A. Mmenko. m.: Akagemus, 2010.

5. OcHOBHI aHANMUTHYECKON XUMHUH. [IpakTHaeckoe pyKOBOJACTBO: yueOHOE TOCOOHe sl CTY/IEHTOB YH-TOB
U BBICII. Y4eOH. 3aBeaeHui/ noj pen F0.A.3omotoBa.-M.: Beiciias mkona, 2001.

6. Aramutnaeckas xumus. [Ipodnemsr u mogxonsl: B2 1./ T. 1,2 / mep. ¢ anri. A. I'. bop3enko u mp.; mox
pen. 0. A. 3omotosa; pex. P. Kenbuep u np. - M.: Mup: ACT , 2004.

7. 3.A. Temepnames, T.I'. [{roniko, O.b. Boponosa, B.B. IlepekoTuii. AHanutuyeckas XuMusl.
DNeKTpOXUMHUYECKHe METO/BI aHan3a. YdeoHoe nocodbue. Kpacnomap, Kyol'yY. 2004.

8. T.b. [lounHnok, 3.A.TemepaaieB. Ananutudeckas XuMusa. CeKTpOCKOIMUYECKUE METOAbI aHAIH3A.
Yuebnoe mocobue. Kpacuomap, Ky6l'Y, 2013.

9. Bacunnpes B. II. AnanuTtnueckas XuMus: y9eOHHK [T CTYIeHTOB By30B [B 2 kH.] / Ku. 1,2. / Bacunnes
B. I1. M.: [Ipoda , 2007.

10. BepmmanH, B.M. Ananmutindeckas Xxumus [ DIeKTpOHHEIH pecypc] : yuebnuk / B.W. Bepmmann, 1.B.
Bnacosa, M.A. Hukudoposa. — Dnektpon. naH. — Cankr-IlerepOypr : Jlans, 2017. — 428 ¢c. —
Pexum noctyma: https://e.lanbook.com/book/97670

5.3. Illepuoauyeckue u3IaHusl:

1. «Kypnan ananutuyeckoir xumun», Poccus, Mockaa.

2. «3aBopckas nabopatopusi. Jluarnoctuka matepuanosy», Poccusi, Mockaa.
3. «AHanUTUKA U KOHTPOJIbY, Poccus, ExatepunOypr.

4. «Spectrochimica Acta. Part B», uzgarensctso Elsevier

5. «Analytical Chemistry», usnareiascteo ACS

6. Ilepeyenr pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHHMKALIMOHHOM  CeTH
«HTEepHET», HEOOXOAUMMBIX /IJISI OCBOEHUSI JUCIHILIMHBI (MOYJIs1).
1. http://www.sciencedirect.com

2. http://www.anchem.ru/literature/http://www.sciencedirect.com

7. MeToauveckne yKazaHusi AJs OOy4YalOIIUXCS IO OCBOCHHI) IMCHUILIHHBI
(mopyasi).

[lo xypcy npeaycMOTpeHO NpPOBEIECHHUE JIEKIIMOHHBIX 3aHATUWA, HAa KOTOPBIX JAeTCs
OCHOBHOM CHCTEMAaTH3WPOBAHHBIM MaTepual U Pa3biICHSIIOTCS HAMOOJEe CIIONKHBIE aCIEKTHI
M3y4aeMbIX METOJOB aHAJIN3a.

Ha naGopaTopHbIX 3aHATUSAX CTYJEHTBl 3aKPEIUIAIOT MOJYyYEHHBIE TEOPETUUYECKUE
3HaHMSI, OCBAUBAIOT CIIENU(DUKY U MPUHIUI pabOThl aHATUTUIECKOTO 000PYI0BAHHUSI, CTIOCOOBI
MOJIYYCHHA aHAJIUTUYCCKOI'0 CUTHAJIA U MEPEX0Ja K KOHICHTPpAlIUU aHAJINTA. HpI/I IIOATOTOBKE
K J1abopaTopHO paboTe HEOOXOAUMO BHUMATEIBHO HU3YYHTh TEOPETHUECKH MaTepuan o
}IaHHOI\/II pa60Te, TEXHUKY BBIIIOJIHCHHUA OSKCICPUMEHTA, O3HAKOMHUTLECA C HWHCTPYKIHUAMH K
npubopaM, KOTOPbIE UCTIOIB3YIOTCS MPHU BHIMOTHEHUH PAOOTHI.

O0padoTka pe3yJbTaToB JaGopaTopHbix pador. OTu€T 0 mabopaTopHOil padoTe
JOJKEH COJep)KaTh BCE IMONYYCHHBIE OJKCIEPUMEHTalIbHBIE pPE3yIbTaThl, HEOOXOINMBIE
paC‘-IéTI)I 1 BBIBOJBI. Otuért JOJDKCH MNPEAOCTABIIATBCA IPEIIOAaBaTC/IO IJid IMPOBEPKHU B
TEUYEHHE HEJIENIH MOCIIe BBIMOIHEHUs TabopaTtopHoit padoTel. [IpoBepka maboparopHoit paboThI
COTIPOBOXIAETCS cOOeCeIOBaHWEM C TperojaBareiieM. BBITOJHEHHBIMUA CYHTAIOTCS TOJIBKO
MPHUHSITHIE PErnoiaBaTesieM J1abopaTopHbie padoThI!


https://e.lanbook.com/book/97670
http://www.sciencedirect.com/
http://www.anchem.ru/literature/
http://www.anchem.ru/literature/

BakHeiilium 3TanoM Kypca siBJIsIeTCSl CAMOCTOSITeJIbHAsI padoTa Mo JUCHUIJINHE,
B paMKax KOTOPOil CTYJeHTbI OCYHIECTBJSIOT MPOpPadOTKy y4eOHOTO (TEOpPETHUECKOTO)
MaTepuana, IMOATOTOBKY K TEKYIIEMY M MPOMEKYTOUYHOMY KOHTPOJIIO, a TAK)KE BBITIOIHSIOT
WHIMBUIYaJIbHBIC 3a/1aHus (HalpUMep, TOTOBAT KOPOTKHE COOOIICHUS U MPE3CHTAIUH ).

[lepen pemenuem 3a1a4 HEOOXOJUMO BHUMATEIBHO U3YUUTh TEOPETHUSCKUI MaTepual,
npopadoTaTh KOHCIIEKT JICKIMH, pPa300paTh IPUMEpPhl pelIeHHs 3aaad. PemreHue 3amadq
PEKOMEHIyeTCsI HA4YMHATh C HaumOoJee NPOCTHIX, OJM3KUX K HMMCIOMIMMCS B 3aJauHUKE
npuMmepaM. He pekoMeHIyeTcs HCIOJIb30BaTh TOTOBBIC KOHEYHBIC (OPMYJIbI, KOTOPBIC
BBIBOJISAATCS B IPUMEpaXxX PeIIeHuUs 33aa4. 3auch B TETPAIU JOHKHA COIEPKaTh (DOPMYIIBI B BCE
BBIUMCJICHHS C yKa3aHUEM eIuHHI] u3MepeHus. [Ipu BBIYMCICHUSAX HEOOXOIUMO 0Opaliarh
BHUMaHUE HAa WX TOYHOCTH (MCIOJIb30BaHNE HYXXKHOTO YHCIa 3HA4YamuX nudp) u codnroacHmne
IIPABHJI OKPYTJICHUS.

Ilpy moAroToBKEe KPATKOro AOKJIaJa ¢ KOMIBIOTEPHOIl mpe3eHTanueil
apryMEHTHPYETCS aKTyaJIbHOCTh TEMBbI, BBISBJISCTCS MPAKTHYCCKOE U TCOPETHUECKOE 3HAUCHHE
naHHoro wuccienoBanus. OCHOBHas 4YacTh JIOKJIAQJa pAcCKphIBaeT CoJEpKaHWe TeMbl. B
3aKJIFOYEHUU B KPaTKOW HM  CKaTol ¢GopMe H3JIAraloTcs IOJydYeHHBbIC Pe3YJIbTaThl,
MPEJICTABISIIONIAE COOOM OTBET Ha TUIABHBIM BONPOC HCCIICIOBAaHUSA. 3/1€Ch K€ MOTYT
HaMEYaThCs U JaJbHEHIINE IEPCIIEKTHBBI PA3BUTHUS TEMBI.

B ocBoeHMM AMCHMIIIMHBI MHBAIHAMYU W JIUIIAMHA C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsl OOJBIIIOE 3HAYCHHE HMEET WHIUBUIyaldbHass ydeOHas pabora (KOHCYNbTALUU) —
JIOTIOTHUTEIIFHOE PA3bSICHEHHE yUeOHOT0 MaTepurara.

WuauBuayanbHbIE KOHCYJBTAIlMM 1O TPEAMETY SIBISIOTCS BaXHBIM  (PaKTOpOM,
CIIOCOOCTBYIONTUM ~ WHIUBUAYATH3aMK OOYYEHUS ¥ YCTAHOBJICHHUIO BOCIHTATEIHLHOTO
KOHTaKTa MY MPEroaBareieM U 00yJaronuMCsi HHBAIHUIOM WU JIUIIOM C OTPaHHYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI.

8. [lepeuenb MHGPOPMALMOHHBIX TEXHOJIOTHIH, HCIOJIb3YeMbIX IPH OCYIIECTBJICHUHU
00pa30BaTeJILHOIO MPOLECCa MO0 JMCUHUILIHHE (MOTYJII0)

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHI

Hcnonp30BaHuE 3JIEKTPOHHBIX MIPE3EHTALMN [TPY TPOBEIECHUY IIPAKTUYECKUX 3aHATHMH.

8.2 IlepeyeHb HEOOXOAMMOT0 MPOrPAMMHOIO 00eCTIeYeHHUSI.

Heobxoaumo mporpammuoe obecnieuenue st cektpodoromerpa UV-1800 (Shimadzu),
NK-®ypbe-criekTpopoToMeTpoB FTIR-8400S 8 (Shimadzu), atomHo0-aGcopOLHOHHOTO
cnektpomerpa AA-6800 (Shimadzu), xpomarorpada LC-2010 (Shimadzu), Macc-
CIIEKTPOMETPOB, XPOMATOMACC-CIIEKTPOMETPOB U JIPYrOro COBPEMEHHOI'O aHATUTHYECKOTO
o6opynoBanus. [Ipu BBIMTOIHEHHH Ta00PATOPHBIX pabOT M MOATOTOBKE MPE3CHTAINI BO BPEMSI
3anuThl pedepaToB UCMOIb3yeTcs mporpaMmHuoe obecnieuerne Microsoft Office (Word, Excel,
PowerPoint).

8.3 Ilepeuyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexkrponnas oubmuoreunas cucrema eLIBRARY.RU http://www.elibrary.ru

9. MarepuajibHO-TeXHMYecKass 0a3a, HeoOXoAMMasi [JIsi OCYLIECTBJICHUS
00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO0).

MaTepI/IaJ'IBHO-TGXHI/I‘IeCKOG obecrieuenue JAUCITUITIIMHBI (MO,Z[yJ'ISI) nu

Ne Bun padot
OCHAII[CHHOCTh

1.

JIeKIIMOHHbBIE 3aHITUS

VYyeOHast ayauTopus yis
MIPOBEICHUS 3aHATUH
JIEKITMOHHOTO THIIA, ay/l.

KommnekT yueOHoit Mebenu, narepaktuBHas qocka SMART Board,
KOPOTKO(OKYCHBII HHTEPaKTHBHBIA IMPOEKTOP, HOYTOYK, MEJoBas
J0CKa.

MSWindows (sxmrouast Windowsmediaplayer), MSOffice (Bxirouas



http://www.elibrary.ru/

234c¢

MSPowerPoint), 1O mst uarepaktuBHOM nocku SMART Board

CeMuHapCKue 3aHATHS
YuebHass ayauTopus st
MIPOBEICHUS 3aHATUH]
CEMHHApPCKOTO THIIA, ay/l.
234c¢

Kommutekt yueOHol mMeOenn, uHTepaktuBHas mocka SMART Board,
KOPOTKO(OKYCHBI HHTEPAKTHBHBIA MPOEKTOP, HOYTOYK, MeJoBas
JI0CKa.

MSWindows (sxmmrouass Windowsmediaplayer), MSOffice (Bkmouas
MSPowerPoint), TTO mist uatepaktuBuoii gocku SMART Board

JlaGopaTopHbie 3aHATHS
VYuebuass aynuTopus is

VYueOHnslie J'Ia60paTOpI/II/I YKOMIIJICKTOBAHHBIC, CHCHI/Ia.]'II/I?;I/IpOBaHHOﬁ
MG6GJ'II)IO, BBITSDKHOM CHCTEMOM BCHTWIALWMKY, MCIIOBBIMH JOCKaMH,

MPOBEJICHUS 3aHATHH | CpEICTBAMH  TTOKapHON  OE30MMacHOCTH M OKa3aHUsA IIEPBOM

J1a00paTOPHOTO THTIA, | MEOUITTHCKOM TTOMOIIIH, J1a00paTOPHBIM 000pyIOBaHHEM:

ayn. 415c, 252c. cnekrpodoromerp LEKI, cymmnbnbiii mkadp LOIP LF-60/350VS1,
b6ans BomsHass LOIP LB-161, pH-merpsr "Oxcmept-001", Bech
ananutnueckue BJIP-200, Becbl Texuuueckue BJIKT-500, miutkm
anextpuueckue, pH-metp-150, pH-metp LEKI 3D, Ammepmerp M
2017, xongykromeTrp DOxcmept-002, xymonomerp OIxcnept-006,
YCTAHOBKA JUISI aMIIEPOMETPUUIECKOTO TUTPOBAHMA, XpomaTorpadsl
CHROM - 5, koMIekT 000pyOBaHUs JJIsl TUTPOBAHUS, HAOOPHI
XMMHUYECKOH MOCYIbl M peakTUBOB. J{JIs M3yueHHs MpUHIHIA paOOTHI
COBPEMEHHBIX  JOPOTOCTOSIIMX  AHAJUTUYECKUX  NpUOOpOB
MpeyCMOTPeHBl 3KCKypcuu B Jaboparopun YHIIK «Amnamuty,
OCHAIIICHHBIE  COBPEMEHHBIMH  XPOMAaTO-MacC-CIIEKTPOMETPaMH,
NCTI-cnexTpomeTpamu, CHUHXPOHHBIM TEPMOAHAIU3ATOPOM,
PEHTIeHO(ITyOpECIEHTHPIMU CIIEKTPOMETPaMH.

Kypcogoe KypcoBsie paboTsl HE TIpeTyCMOTPEHBI

MPOEKTUPOBAHUE

I'pynmossie YueOHble oMenieHus (PaKylIbTeTa XUMHUA U BBICOKUX TEXHOJIOTHIHA,

(MHIMBHUIYaNbHEIE) OCHAIIICHHBIE MeOECITbI0, METIOBOH JTOCKOM.

KOHCYJIbTaIUN

Ayn.126c, 234c

Texymuii KOHTPOJb, | YueOHble MmoMemneHus (aKyIbTeTa XUMHA W BBICOKUX TEXHOJOTHH,

MIPOMEKYTOYHAS cHaO)KeHHBIE MeOeIbI0, MEJIOBOH JIOCKOM.

aTTecTanus

Ayn 234c, 126¢

CamocrosiTenpHas CamocrosTenpHast paboTa CTyI€HTOB OCYIIECTBIISICTCA B YMTAIBHBIX

pabota 3amax Oubmmorexkn KyOI'Y, 3ame pedepaTHBHBIX KypHAaJoB,

BbiunciuTeabHOM leHTpe KyOI'Y, WHTepHer-ueHTpe, a Takxke
JpyruX ayAuTOpHsX (pakyIbTeTa XUMHHM M BBICOKMX TEXHOJIOTHH C
BO3MOXKHOCTBIO IIOAKIIOUEHUS K ceTH «MHTepHeT», mporpaMMmoi
DKpPaHHOTO  yBEIMYEHHSs W JOCTYIOM B  JJIEKTPOHHYIO
MHGOPMAITMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.




