MMNMHOBPHAYKN POCCUA
SENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YHPEXKOEHUE
BbICLLEIO O5PA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBenytowmin kacegpon
aHanMTU4eCKon XMMnNK

XMMM4Yeckoro dakynbteTa

CenemeHeB B.®.

22.05.2019.

PABOYASA NPOrPAMMA YYEBHOW OAUCLUMUNIUHBI
B1.0.12 CoBpemMeHHas aHanuTu4yeckasa xmmms
Kood u HaumeHosaHue OUCUUI'I.HUHI::I 8 coomeemcmeuu ¢ y'-leﬁHbIM niaHom

1. Koo u HaumeHoOBaHMe HanpaBleHus noaroTtoBku/cneumnanbHOCTU:

04.03.02 Xumus, dusmka n MexaHmka matepumarnos

2. I'Ipocbunb nogrotoBKku/cneuymnanusauua: MatepmanosegeHne n MHOYCTPUS HAHOCUCTEM,

3. KBanudwmkauusa BbinyckHuKa: 6akanasp
4. dopma oby4yeHuUA: o4Has

5. Kachenpa, oTBevarwan 3a peanmsaumio aucumnnuHbl: Kadeapa aHanutnyeckon XmmMmm

6. CoctaButenu nporpammbl: __Kapnos Cepreli VIBaHOBWY, K.X.H., JOLEHT

(PUO, yyeHas cmeneHb, y4eHoe 38aHue)

7. PekomenpoBaHa: HMC xumwundeckoro dakynbteta Ne 4 ot 18.04.2019
(HaumeHogaHue pekomeHOyrowel cmpykmypsbi, Gama, HOMep rPOMOoKona,

ommemku 0O rpoOsieHUU 8HOCSIMCS 8PYYHYHO)

8. YuebHbIn roa: 2019 / 2020 Cemectp(bl): _ 1



9. Llenn n 3apaum y4e6HON AUCLUMUNNUHDI:
Llensmu oceoeHusi y4ebHoU OucyurniuHbl Sensomcs. obydeHne CTygeHTOB OCHOBaMm
COBPEMEHHOM aHaNNTUYECKON XUMUN.

3adayu y4yebHoU OuUCUUMNIUHBI:

- Ha OCHOBaHMM NOJTYYEHHbIX TEOPETUYECKMUX 3HAHUIA N NPAKTUYECKOrO METO4AMM XMMUYECKOTO
aHanusa CTygeHTbl MOrnM npaBuNbHO BbiOMpaTb METOA4 aHanM3a B COOTBETCTBUM C
nocTaBneHHoW nepes HUMK npobnemon,

- paspaboTtaTb cxemy aHanusa,

- NPaKTMYECKM NPOBECTUN Er0 U MHTEPNPETUPOBATL NOMYYEHHbIE pe3ynbTaThl.

10. MecTo yye6HOM aucumMnnuHbl B cTpykTtype OOI: yacTb, hopMmmpyemas y4acTHUKaMM
obpasoBaTtenbHbIX OTHOLWEHUN (BapnaTuBHas) 6noka b1, K KOTOPOM OTHOCUTCS AUCUMNINHA..
Ob6s3aTenbHas 4yacTb.

TpeboeaHusi K 8XO0HbIM 3HaHUSM, YMEHUSIM U Haebikam: [aHHas aucumnnuHa TpebyeT oT
cTygeHToB 0as30BbiX 3HaHMM Mo kypcam " dusumka", "Obwas uM HeopraHuyeckas xmmus",

"CoBpemeHHas umsndeckasa xumma”, " iipopmaTtmka".

B pesynbrtate 0CBOEHUA OUCUUNIIUHBI CTYOEHTbl OOJIXHblI BlageTb OCHOBHbIMU MOHATUAMMU
aHannMTUYEeCKON XUMUN, 3HAHUAMU TeopeTn4eCKnx oCHOB COBpPpEMEHHbIX MEeTOAO0B aHalin3a, UX
npuMeHeHnA B XMMNU4YECKOM aHalrim3e.

HucyunnuHel, 0nsi Komopbix OaHHas oucyurniuHa sernsemcsi npedwecmesyrowel: ABnaeTcs
npegwectByowen kypcy " CnekTpockonuyeckne MeToAabl MWCCrnefoBaHuA MaTepuanos”,
"MuKkpockonuyeckue MeToAdbl  UCCrefoBaHUA  CTPYKTypbl  maTtepuanos”, "MeTponorus,
cTaHgapTu3aums n ceptudukaumss matepmanos”.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUst MO AuUcuUnnuHe/MoAaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NNaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUs 06pa3oBaTeNibHOMN
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kop HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHns
KOMMeTeHL MK
OrK- VMcnonb3ayeT npu 26.001 MNpuroToBneHue e YMeThb: MpoBecTn noaroToBKY
1.1; pelueHun 3agad A/01.6 CTaHAapTHbIX WHCTPYMEHTapusa 1M XMMWYECKOW nocyabl Ans
npodeccuoHarnsHo pacTBOpOB Ana | npoBefeHus ncnbITaHWN Cblpbs "
" geaTenbHoCTU npoBeaeHus nonydabpvkatos
TeopeTudeckune KanopumeTpuyeckux | e KanubposaTb npubopbl Ans NpoBeaeHus
OCHOBbI (hun3uko- n nabopatopHoro aHanmda npob6 (obpasuos)
Xnmuu XpomaTorpacudeck CbIpbs " nonycdabpukaToB Ctpoutb
nonynposoaHMKOB nx METOoA0B KanvbpoBOYHbIE KPUBbLIE
blX Marepunarnos aHanmsa e CTpoutb rpagyvpoBOYHble KpuBble
OlK- | Wcnonbe3ayeT npu (Tabnuupl)
1.2; peleHnn 3agad e Bnapetb: BnageHne 0a30BbIMM HaBbIKaMu
npoeccroHansHo npoBefeHus ncnbiTaHWn cbipb4,
Vi feaTenbHOCTU nonycdabpunkaToB 1 rOTOBOW MPOLYKLMM.
TeopeTuyeckue
OCHOBBI
CTPYKTYpHOWN
XUMUU
HeopraHuyeckmx
MaTepuanos
OrK- WcnonbayeT npu
1.3; pelwieHnn 3agad
npogeccuoHansHo
N 0eaTenbHOCTH




CBOWCTB BELLECTB
1 matepuaros c
Mcrnonb3oBaHMEM
CEPUNHOTO
Hay4Horo
obopygoBaHusi

TeopeTudeckune
OCHOBbI MEXaHWK1
MaTtepuanos
Orl1K- MNpepnaraet 40.044 OnpepgeneHune YmeTb: MNpuMeHaTb METOANKM NPOBEAEHNS
1.4, MHTEepnpeTauunio A/01.6 XapakTepucTuk UCNbITaHMI Ka4yeCcTBa CbIpbeBbIX MaTepuarnos 1
pe3ynbTaTos Cbipbs ANg BbINyCKaeMOomn NpoayKLuuu.
3KCNEPVMEHTOB U npovsBoacTBa OdopmMnsaTb pe3ynbTaTbl UCMbITAHUA OCHOBHbIX
pacyeTHo- HaHOCTPYKTypupoBa 1 BCNOMOraTerbHbIX CbIpbEBbIX MaTepmarnos B
TeopeTU4ecKmx HHbIX MaTepuarnos OOKYyMeHTax ycTaHOBNEHHOro obpasua.
pabot c 3HaTb: PU3MKO-XMMUYECKME METOAbI aHanu3a.
ncnonbL3oBaHNEM
TeopeTU4ecKmx
OCHOB XMMWW,
PU3NKM 1
MeXaHUKn
MaTtepuanos
OrK- PaboTtaet ¢ A/02.6 | lNpumMeHeHne HOBbIX YmeTb: [MpoBecTu noaroToBky ob6pasLoB K
2.1; XUMUYECKUMU MeToa0B npoBeaeHnto NabopaTopHbIX UCMbITAHWNA.
BeLlecTBamu ¢ nony4eHus, [MpoBecTn ycTaHOBKY peXnmoB Ha
cobnogeHvem NCNbITaHMA U nabopatopHom 0bopyaoBaHMu.
HOPM TEXHUKM OLIEHKM lMpoBecTn noaroToBka nabopaTtopHOro
DesonacHocTn noTpebutenbckmx | 06opyaoBaHWUS U UHCTPYMEHTOB A8 U3MEPEHUIA.
OrlnK Mposoant CBOWNCTB [NpoBecTn n3MmepeHne napameTpoB MaTepunanos
-2.2; 3KCMEepUMEHT Nno nonnmepHbIX Ha crneumnansHOM obopygoBaHUN.
nccneaoBaHuio oToBMTL NabopaTopHoe obopynoBaHue,
peakuuu, WHCTPYMEHTbI OS89 U3MEPEHWIA.
npoLeccoB u AHanunsnpoBaTtb pesynbTaTbl UCMbITAHWIN
mMaTtepuarnos C 06pasuyoB 1 0POPMIATb UX B COOTBETCTBUM C
NCNosib30BaHUEM npaBunamum.
CTaHOapTU3MpoBaH BnageTb: HaBblkaMy COCTaBMNEHMS OTYETOB MO
HbIX Npoueayp pesynbTartamM UCMbITaHWUNA..
Or1K- MpoBoamnt A/03.6 MpoBeaeHune YmeTb: CocTaBneHue n opopmreHune
2.3; cTaHgapTHble TEKYLLUX U NPOTOKOSIOB UCMbITAHUNA.
onepauun no OOMNOMNHUTENbHbIX 3HaTtb: [MpoBeaeHne TekyLmx u
AnarHocTtuke ucnbITaHUM OOMNOMNHUTENbHbBIX UCMbITAHUIN XapaKTepUCTUK
dU3NYeCcKux u nonumepHbIX NONMMepPHbIX HAHOCTPYKTYPUPOBAHHbBIX MIIEHOK
XUMUYECKMX HaHOCTPYKTypupoBa
CBOWNCTB HHbIX MMEHOK C
MaTtepuanos 3afjaHHbIMU
OrK- MpoBogut noTpednTenbckumm
2.4 nccnegoBaHus XapakTepucTukamm

12. O6bem gucuMNNUHbI B 3a4€THbIX eanHULUax/yac.(s coomsemcmsuu ¢ y4ebHbIM nAaHoM) —
4/144.

dopma NPOMEXYTOYHON aTTeCTaLUUNW (3auem/sk3ameH) dK3AMEH.

13. Buabl yueb6HoM paboThbl
13. TpyaoemkocTb No BMaam yuyebHon paboTbl

Bug yuebHon paboTbl

TpyaoemMKocTb
Mo




13.1. CopepxxaHue AUCUUNIUHbBI

Bcero cemMecTpam
Ne cemecTtpa 8
KoHTakTHas pabota 72 72
nekuum 36 36
npakTuyeckmne 0 0
B TOM YuChE: nabopartopHble 36 36
Kypcosas paboTa 0 0
Op. 8udbI(npu Hanu4uu) 0 0
CamoctodaTencHas pabora 36 36
lMpomexyTouHas aTTecTauns (019 3k3ameHa) 36 36
UToro: 144 144

n/n

HaumeHoBaHwue pasgena
ONCUUNNUHBI

CogaepxaHve pasgena AMCUUNnHbI

Peanuns
auus
pasgena
aueumnn
WHbI C
NOMOLLIb
10
OHNanH-
Kypca,
JYMK *

1. Jlekuum

1.1

AHanuTnyeckas XUMunA.
OcCHOBHble NOHATUA n
onpegeneHua. TeopeTquCKme
OCHOBbI aHanuTU4eckom
XUMUN.

Knaccudmkaums  aHanutmyeckmx  metogoB.  Kpatkui
nucTopuyeckuin  odepk.  MeTogonormyeckne — acnekThbl
aHanNUTUYeCKON  XUMWUN. AHanuTuyeckass  cnyxba.
3HaveHue n obrnactTu MpUMEHEHUA  XMMWUYECKOTO
aHanuaa.

OTtbop npobGbl. [MoagrotoBka npobbl  AnNsa aHanusa.
MamepeHve. [pagympoBka. AHanUTUYECKUA  curHan.
Mpegen  obHapyxeHwus. TOYHOCTE  U3MEpPEHMS.
CuctemaTtuyeckme U crniydyamHole  owwnbku. Cragum
aHanWTM4eckoro nmnpouecca C TOYKUM 3peHus Teopun
MHpopmaumn.

1.2

XnMmunyeckme meToabl aHanusa
(TTPUMETPUS 1 rpaBuMeTpus)
paBumMeTpuyeckne  meToabl
aHanwuasa.

OCHOBHbIE TUMbl peakuuit U MPOLIECCOB, MPUMEHSIEMbIX B
aHanuTn4eckorn xumun. igeanbHble 1 peanbHble CUCTEMBI.
AKTMBHOCTb U KOHUEHTpaumsl. OCHOBHasi U KOHKypUpYyloLLas
peakumn. O6Waa U  paBHOBECHas  KOHLEHTpaLuW.
KoHcTaHTbl paBHOBecUss B WaeanbHbIX U pearnbHbIX
cucTtemMax.

paBUMeTpUUYeCKMe MeToAbl aHanuaa.

PaBHOBecne B cucteme ocafgok-pacTsop. PactBopumocTb
W npousBegeHue pacTBOPUMOCTMU. Ob6pasoBaHne 1
pacTtBopeHue  ocagkoB.  dakTopbl, BAMSKOWME  Ha
pacTBOPUMOCTb ManopacTBOpPUMOro aneKTponuTa.
CyllHOCTb  FpaBUMETPUYECKOrO meToda aHanu3sa.
AMOpHBIE U KpUCTannuyeckue Oocafku, YCINOBUS WX
nony4eHus. CoocaxpaeHue. MprumMeHeHne
rpaBUMETPUYECKOro MeToaa.

1.3

TMTpmmeTpmquKme MeToabl
aHanmaa.

TutpumeTpuyeckne metoabl aHanusa.

lMpoTonuTndeckass Teopusi KUCNOT WM OcHoBaHui. Cuna
KMCNOT M OcCHOBaHun. KoHCTaHTbl Anccoumaummn crnabbix
anekTponuToB. WoHHOe npousBedeHvne Boabl. bBbydepHbie
pactBopbl. vgponu3 conen. Pac4étr pH B pacTtBopax
CUMbHbIX W cnabbiXx pacTBOPOB KWUCMOT WM OCHOBaHWW,
conen.CywHoctb tutpumeTpuun. CTaHgapTHble pacTBOpbI.
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KpvBble TWUTPOBaHWA CWMbHBIX KUCIIOT U OCHOBAHWNA.
KncnoTHO- OCHOBHLIE MHAMKATOPSI.

KpvBble TUTpoBaHUS crabbiX M MHOFOOCHOBHbLIX KWUCIOT.
MpumeHeHne KMCNOTHO- OCHOBHOTO TUTPOBAHWSI.
OcagutensHoe TUTPOBaHME.

KomnnekcoobpasoBaHue. Tunbl nuraHgos. Ceonctea u

TUMbI KOMMEKCOHOB. OTunenanaMmmHTETPayKcycHas
kncnota (BOTA). Komnnekcel metannoB ¢ OMOTA.
KomnnekcomeTpuyeckoe TUTpOBaHMe. KpvBble

TUTpoBaHusa. Cnocobbl OOHapyXeHMst  KOHEYHOW TOYKM
TMTpoBaHus. [lpyMeHeHne  KOMMMIEKCOHOMETPUYECKOTO
TuTpoBaHus.  [lpsiMoe, obpaTHOe, BbLITECHUTENBHOE MU
KOCBeHHOe TUTpoBaHune. OnpeaeneHne XecTKocTy BoAbl.
OkucnnTenbHO-BOCCTaHOBUTENBHOE paBHOBECKE.
YpaBHeHne HepHcta. OKMCAUTENbHO-BOCCTAHOBUTENbHOE
TuTpoBaHue. Kpusble TuTpoBaHus. Cnocobbl 0GHapyxeHus
KOHLa TUTPOBAHWS. CraHpapTHble pacTBOpbI.
MepmaHraHaTomeTpus. OunxpomaTtomeTpusi.
BpomaTomeTpus. MlogomeTpus.

1.4

dusnko-xummnyeckme  Metoapl
aHanmaa (cnektpodoToMeTpusi
" doTomeTpus,
NoTEeHUMOMETPUS,
xpomaTtorpadmsi).
OnekTpoxnMmnyeckne MeToapl
aHanusa.

Knaccudumkaumsa anekTpoXmMMu4eckux MeTOAOB — aHanmuaa.
PaBHOBeCHble W HepaBHOBECHbIE  3NEKTPOXMMUYECKMNEe
CUCTEMBI. OnekTpoxnMmyeckas AYerika n eé
3NEKTPUYECKUn dKBMBaneHT. MHankaTopHble anekTpoabl U
anekTpodbl  cpaBHeHWs.  MeMmOpaHHble  anekTpoApl.
MoTeHumomeTpua. WoHomeTpusa. [loTeHunomeTpuyeckoe
TUTpOBaHMe.

OnekTtporpaBumeTpus. 3akoHbl Papages. [pamas wu
KOCBEeHHas KynOHOMETpUS. KynoHomeTpuyeckoe
TUTpOBaHMe.

Ocuunnorpaduyeckas nonsporpagus. UmnynbcHas
nonaporpadgus.  lNepemeHHo-TOKOBas  nondporpadus.
BonbTanepomeTtpusa.  AMnepoMeTpuyeckoe TUTPOBaHWE.
lMpumeHeHne  BOMbTaMnepomeTpum AN U3yYeHus
OpraHUYecknx peaxumi. SNeKTponpoBOAHOCTbL PacTBOPOB.
OKBVBaNeHTHbIE 3NEKTPONPOBOAHOCTH NOHOB.
N3meputerbHble MOCTOBbIE CXEeMbl. Mpsamas
KOHOYKTOMETPUSI U KOHOYKTOMETpUYECKOe TUTUPOBaHME.
BonbTamnepomeTtpuyeckue mMeToabl aHanuaa.
MpepenbHbIin AN ADY3NOHHBIN TOK. Knaccuyeckas
nonsporpadusi.

1.5

Xpomarorpadguyeckme
MeToAbl aHanunsa.

Xpomartorpadmyeckne metoabl aHanusa.

Wctopua oTKpblTust  XpomaTtorpacduun. Knaccudumkaums
XpoMaTorpadmnyeckmx MEeTOa0B no arperaTHOMy
coctosiHMio a3, cnocoby npoBedeHWss  aHanu3a
(dbpoHTanbHasA, BbITECHUTENbHAA W SMOEHTHas), Tuny
HenoaBWKHOK dasbl (konoHo4Has, OymaxHas,
TOHKOcnomnHag).  [lapameTpbl  ygoepxuBaHus.  Yucno
TEOpeTUYEeCKMX Taperok W BbICOTA SKBMBANEHTHasd
TeopeTudeckon Tapenku (BATT). BnusHue tuna cessen Ha
napameTpbl XpoMaTorpauyeckoro yaepxmBaHus.
BbicokoadppekTBHas rasosasd (kanunnapHas)
xpomarorpagus.

YcTponcTBo xpomartorpadpa. as-HocuTenb, BBOA MpoObI,
KONMOHKM, AeTekTopbl. KadecTBeHHbI aHanu3. WHpekchbl
KoBaua. KonuyecTBeHHbIN aHanus. OnTumusanms
ckopocTu. YpaBHeHMe BanH [eemtepa. BnwuaHue
TemnepaTypbl Ha NapameTpbl yAePXXMBaHMS.

BbicokoadppekTMBHaAA  KMAOKOCTHaA Xpomarorpadwmsi.
YCTPOMCTBO XNOKOCTHOrO XpomaTtorpada. AgcopObLmoHHas,
HopmMmanbHo-(a3oBas " obpalLeHHo-dasoBas

BbICOKOI(hEeKTMBHAs XungkoctHas xpomaTtorpadusi.
Ka4yeCTBEHHbIN U KONIMYECTBEHHbIV aHanms.
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MNoHooOMeHHMKM ©n  ux  cBonctBa. KoHooOMeHHas

Xxpomartorpadusi. NoHHas XpomaTorpacdusi.
OKCKM3MoHHasa xpomaTorpadus.
MnaHapHasa  xpomaTtorpadus. BbicokoadhpekTnBHas

TOHKOCINOMHaa Xxpomartorpadus. BbiGbop onTMmansHoro
MeToda XxpomaTorpagumyeckoro aHanusa.

1.6

CnekTtpockonuyeckne metoabl
aHanusa.

CneKkTpocKonuyeckme Metoabl aHanusa.

BeeneHuve B CMEKTPOCKOMNWIO. Knaccudumkauns
CreKTparnbHbIX METOA0B. ONEKTPOMArHMTHOE U3NyyYeHne 1
ero B3aumogencTtBue c BewectBoM. OCHOBbI Teopuu
aTOMHbIX W MOMEKYNSPHbIX CnekTpoB. WHTEeHCMBHOCTb
CneKTparnbHbIX  JNIMHAA U BEPOSITHOCTb  KBAHTOBbLIX
nepexogos. LlUupmHa cnekTtpaneHon nuHUKM. Cxema
cnektporpada. WCTOYHWMKM un3nyyeHusa. ATomusaums wu
Bo3OyxaeHue udactuy. MoHoxpomaTtusauus UusnyyeHus.
MpuémHukun nanyyerns. Wymeol.

MeToabl aTOMHOWM CnekTpockonun. ATOMHasi SMUCCUOHHAasI
cnekTtpockonus. NcTouHnkn Bo36yxaeHusi. KauecTBeHHbIN
N KONMWYECTBEHHLIN aHann3. AMUCCUOHHaAst POTOMETPUS
nnameHu.

MonekynsipHass  CneKTpoCcKonus B BUAMMOW U
ynbTpaduoneToBori obnacTsx. 3aKOH CBETOMOrNOLEHUS.
KayecTBEHHbIN N KOMMYECTBEHHbIA (DOTOMETPUYECKUA 1
CneKkTpooTOMETPUYECKUNA aHanuas. UHdpakpacHas
cnektpockonus.  KombuHaumoHHoe  paccesHus  (KP).
Cnektpockonua KP. Hedenometpus u Typbugumertpus.
JTloMMHeCcUeHTHbIN aHanuas. dnyopecueHuns "
docdopecueHums.

PagnocnekTpockonuyeckue mMeToabl aHanusa.
CnekTpocKkonusa sAepHOro MarHMTHoro pesoHaHca (AMP) m
3MNEKTPOHHOIO NapaMarHUTHoro peaoHaHca (Jr1P).
Méccbayapckas CMeKTpocKonus. Macc-
cnekTpomeTpuyeckue metoapl. CywHocTb MeToga. AHanus
OpPraHUYecKnNX BeLlecTB. ANEMEHTHbIV aHanms.

1.7

ABTOMaTM3auua XUMUYECKOro
aHanusa. lNpumeHeHne 3BM B
aHanNUTUYECKON XUMUMN.

Mcnonb3oBaHne 3BM B aHanutuyeckon xumum: C6op u
nepeunyHasi obpaboTka pe3ynbTaToB aHanu3a; obpaboTka
MHOIOKOMMOHEHTHBIX  CMEKTPOB M Xpomartorpamm.
YnpaBneHve aHanutuyeckumun npubopamu, Cco3gaHue
rMbpuaHbIX YCTPOWCTB aHanusatop-OBM. AsTomatmsauus
XUMUYECKOro aHanusa. ABToMaTu3auusa nepuoamnyeckoro,
ONCKPETHOro aHanmsa U HenpepbIBHOrO aHanu3a B NOTOKeE.
[POTOYHO-MHXEKUNOHHBIA aHanui3. ABTOMaTU3UPOBAHHbIE
Npnbopkl, CUCTEMBI U KOMMIEKChI, aBTOMaTbl-aHanM3aTopbl
ans  nabopaTopHOro U MNPOM3BOACTBEHHOTO aHanusa.
Mpumepsl COBpPEMEHHbIX BbICOKO3( P EKTUBHBIX
aHanuMTM4eckux npubopoB-aBTOMATOB (razoaHanusaTopbl,
XpOMaTO-Macc-CNeKTPOMETpPbI, aBToMaTu4eckue npubopsl
N CUCTEMbI AN MPOTOYHO-UHXEKLMOHHOIO aHanu3a, ans
otbopa w aHanmsza npob6 KOCMMYECKOro BeLLecTBa,
nabopaTtopHble poboThl).

1.8

KnHeTuyeckne MeToabl
aHanmsa.

KnHeTnyeckune MeToAabl aHanusa. CyLHoCTb
MeToAoB. KaTanuTuyeckui 1 HekaTanuTniecknin BapmaHTbl
KMHETUYECKNX  MEeTOAOB;, WX  YYBCTBUTENbHOCTb U
CEeNneKTUBHOCTb. Tunbl UCNONb3yeMbIX KaTanuTU4eCcKux u
HeKkaTanuMTUYeCKUX peakunin: OKUCINEHUA-BOCCTAHOBIEHNS,
obMeHa nuraHgoB B KOMMMeKcax, nNpeBpalleHus
OpraHnyeckmx CoeINHEeHUN, doTOXMMMYECKME 7]
depmeHTaTMBHble  peakumMn. Cnocobbl  onpeaeneHus
KOHUEHTpaLumu no AaHHbIM KUHETUYECKUX N3MEPEHUN.

1.9

MeToabl nokanbLHOro aHanmsa
W aHanmsa NoBEPXHOCTMU.
OOwme Bonpockl

MeToabl NoKarnbHOro aHanuisa n aHanumisa
NoBepXHOCTM. Ob6ume MOHATUS. 3apaun
pacnpegenurtensHoro aHanusa. [MoBepxHOCTb Kak 06bekT
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aHanu3a. JlokanbHOCTb MonepeyHas U  NPOAOSbHas.
Bsanmopencrtaue KOPMYCKYNAPHbIX ny4KOB "
3NEKTPOMAarHMTHOrO M3rfyyYyeHus ¢ aHanuMTuyeckon npoboi.
OnNeKTpOMarH1THbIA CNEeKTp, MeToAbl NOoKanbHOro aHanmsa
B pa3nuuyHbIX AuanasoHax cnektpa. Knaccudukaums
MEeTOAOB MO cnocoby reHepaumn aHanMTUYECKoro curHana,
no cnocoby oTOOpa aHanuMTU4eckow wuHdopmauuu, Mo
NoKanbHOCTW.

1.10

AHanuTnyeckas ANIEKTPOHHaA
MUKPOCKOMUA. AHanuTnyeckas
30HAOBasA MUKPOCKOMUA. Oxe-
ANEKTPOHHaA CNEKTPOCKOMUA.

AHanuTnyeckas 3neKTpoHHas MUKpockonus. [1puHUunbI
pacTpoBoOi n npoceeYnBatoLLEen 3NEKTPOHHOM
MUKPOCKOMUM. dopmupoBaHme n3obpakeHus
aHanuampyemown npobbl. AHanUMTUYECKMe KaHanbl B
pacTpoBOM " NpocBeYMBaloLLEM 3NEKTPOHHbIX
MUKpockonax. PeHTreHocnekTpanbHbI  MWKpoOaHanu3 —
NpUHUMNBLI MEeToda, XapaKTepucTUyeckoe U TOPMO3HOe
PEHTrEHOBCKOE  M3nyyeHue, npegenbl  oBHapyxeHus
3NEeMEHTOB, KONMUYECTBEHHbIN aHanu3. Cucrtematmnyeckue
NOrpeLuHoOCTN, ODYCOBMEHHbIE TETEPOreHHOCTbI MNpOookI,
HU3KOW 9MEeKTPOo- U  TennonpoBOAHOCTbIO, MarHUTHOW
YKECTKOCTbIO das. AnnapaTtHble dyHKUMN.
Hepaspywatwowmii nocnonHbIn - aHanna npu  Bapuauumm
3HEPINN NEPBUYHbBIX 3NEKTPOHOB. KaTogontoMUHECLIEHTHBIN
MUKpOaHanma. MpuHUMNbI PEKOMOUHALIMOHHON
NIOMUHECUEHUMM, cneuundurka aHannsa nonyrnpoBOLHUKOB
" ON3NEKTPUKOB. KonuyecTBeHHbIN
KaTOAOMIOMUHECLEHTHBIN  aHanu3 CYOMMKPOHHBIX CIOEB
NonynpoBOAHMKOBBIX — reTepoCTpykTyp.  CnekTpockonusi
XapaKkTePUCTUYECKMX  MOTEPb  3HEPrMM  INEKTPOHOB.
MogrotoBka  npob. PagnaunoHHble  gedpexThbl "
cucTemaTnyeckme MOrpeLuHoCTn aHanuTU4eCckon
3NEKTPOHHOW MUKPOCKOMUMW.

AHanuTu4yeckasa 3oHOOBasA MUKPOCKOMMUA.
CkaHupyowasa TyHHenbHas MMKpocKonusi. ATOMHO-
cunosas Mmukpockonus. Noneeas amuccus. MNonesas
AEKTPOHHAsA U MOHHas MUKPOCKOMUA. ATOMHbIN 30HA.
MpuHUMNBI hopMmMpoBaHMSA N306pakeHnn aHanu3npyemon
Npo6bl. AHANMTUYECKME BO3MOXHOCTN METOO0B.
Oxe-3aneKTpPoOHHaA cnekTpockonus. dpdekt Oxe.
dusnyeckme ocHoBbl Oxe-3NEeKTPOHHON CNEKTPOCKOMNMUMN.
Oxe-MUKPO30HL,. DNEKTPOHHLIE CMEKTPOMETPbI.
KayecTBeHHbIN aHann3 — naeHTMdnKaLms a1EMEHTOB,
XapakTtepa XMMU4eckmnx cesizen. KonmyecTBeHHbIN aHanms.
KoadhdpuumneHTbl OTHOCUTENBHOW YYBCTBUTEMNBHOCTH.
CuctemaTuyeckne norpelwHocTu. NogrotoBka npob K
aHanuay. MeTponornyeckue xapakTepucTmkm metoaa u
npyMepbl NPUMEHEHNS.

1.11

PeHTreHoBckasi
dOTO3MEKTPOHHASA
CMeKTpocKoNus.
CneKTpocKonust MOHHOTO
paccesHus,

PeHTreHoBCKas ¢oToaneKkTpoHHas
CMeKTpoCcKonus., "eHepauus dOTO3MEKTPOHOB.
POTOINEKTPOHHAA CNEKTPOCKONWUA C YnbTpaduoneToBbIM
BO3OyxaeHneM.  OneKTpoHHas  chnekTpockonus  Ans
Xxumudeckoro  aHanusa (OCXA). KauyecTBeHHbIn 1
KONMMYECTBEHHbI  ANIEMEHTHBLI  aHannM3  MNOBEPXHOCTMW.
Cnocobbl  ouncTtkm  noBepxHocTu.  MpeHTndukaums
Xapaktepa XUMUYECKMX CBS3€M W 3HepreTnyeckoe
paspewenne. OIOCXA ¢ Bapuaumen yrnma otbopa
aHanuTuyeckoro curHana. CWHXPOTPOHHOE MW3fydeHne W
MOHOXpoMaTu3aums NnepBUYHOTO PEHTrEHOBCKOro
nanydyeHnsi. llormowieHne pPeHTreHOBCKOro  U3Mny4YeHust.
PeHTreHoBckas abcopObuMOHHAsi CNEeKTPOCKOMNWUS TOHKON
CTPYKTYpbI Kpasi NOrnoLeHns.
CnekTpockonus MOHHOrIOo paccesiHusA.
KnHematuyeckme W OWHAMUYECKME  COOTHOLUEHMS
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3MIeMEHTapHOro  akTa paccesHus. CnekTpockonus
paccesHus MeLNeHHbIX NOHOB ans aHanusa
NMOBEPXHOCTHbIX MOHOCOEB. Pesepcopnosckas
cnekTpockonus. IMocnonHbIN HepaspyLUaLWnn aHanus.

1.12

Macc-cnekTpanbHbii aHanms
NMOBEPXHOCTU.

Macc-cneKkTpanbHbIN aHanus NOBEpPXHOCTMU.
MpuHUMNbI  Macc-cnekTpanbHOro aHanmsa. WCTOYHMKM
noHmsaumm. Macc-aHanmsatopbl. [letektopbl. VckpoBas
Macc-cnekTpomeTpusi. Cnocobbl aHanmu3a MnoBEPXHOCTU B
WCKPOBOM  Macc-cnekTpomeTpun.  Macc-cnekTpomeTpusi
BTOPMYHbIX WMOHOB - CTaTMY4eCKUA W  OUHAMUYECKUI
BapuaHTbl. WOHHOe pacnbifieHne W BbIXOL NPOAYKTOB
pacnbineHns. NocnonHbin aHann3. PeakumoHHas amuccus
BTOPMWYHbIX NOHOB n crnocobbl yCTpaHeHus
cucTeMaTU4ecKmx NorpeLuHoOCTEN. Konn4yecTtBeHHbIN
aHanua, WOHHONEerMpoBaHHble CcTaHaapTHble 006pasupbl,
MeTponornyeckue XapaKkTepUCTUKN NMOCOMHOrO
pacnpegenuTenbHoro aHanusa. Macc-cnekTparnbHas
MMKPOCKOMMSI. Macc-cnektpomeTpusi pacnblfieHHbIX
HenTpanen. Cnoco0Obl NOCT-MOHU3ALUN. AHanms
HenpoBoaslWMX oObekToB MeTogoM 6GombGapanpoBku
OblCTpbiMM aToMamu. JlasepHas MWUKPO3oOHOOBasi Macc-
CMEKTPOMETPUS. OneMeHTHbI n MONEKYNSIPHbIN
fiokanbHbIA  aHanua3 € UCMONb3OBaHWEM  Bapuaumm
MAOTHOCTM MOLUHOCTU fa3epHoro usny4vyeHus. AHanus
opraHunyeckux BellecTB. JlazepHas aecopbumoHHas macc-
CMNEKTPOMETPMUSI.

1.13

ApnepHo-pusnyeckme meToabl
aHanmsa noBepxHOCTU.
OnTuyeckmne MetToabl aHanu3a
NMOBEPXHOCTMU.

ApnepHo-cdusmnyeckne MeToAbl aHanusa
NoBepPXHOCTU. PaanoakTnBHbIn pacnag. AKTUBaALWNOHHbIN
aHanun3. MrHoBeHHOpaAWaLMOHHLIM  aHanuns. SaepHbii
MUKPO30HA. PeHTreHocnekTpanbHbIi aHanmM3 ¢ MOHHbLIM
BO3OyXaeHuem. PesoHaHcHble MeToabl aHanusa
NMOBEPXHOCTMU. MpuHUMNBI asTopaguorpacumn.
MwukpoasTopaanorpadumsa. AsTopagmorpadunsa  BbICOKOro
paspeLueHus. ViccnegosaHue 3NTEMEHTHOrO
pacnpegeneHns no rpaHuuaMm 3epeH B MeTannax u
NonynpoBOAgHUKAX.

OnTtnyeckne meToabl aHanmsa
NOBEPXHOCTW.

OnTuyeckue MeToabl aHanM3a MNOBEPXHOCTHU.
PacTtpoBas ontuyeckas Mukpockonus. dopmMupoBaHue
n3obpaxxeHns B pacTpOBOM OMTUYECKOM MMWKPOCKONME.
OMWCCUOHHBIA  CMNEKTparnbHbI ~ aHanM3 ¢ Jfla3epHbIM
npo6ooTGopoM. PamaHoBckuii MMWKPO30HA30HA, B
cnekTpockonum KOMOWHaLUNOHHOTO paccesaHus.
WHdpakpacHas CrneKTpocKkonus NoOBEPXHOCTW.
onnuncoMeTpuss 1M ANNUNCOMETPUYECKas MUKPOCKOMUS.
MeTponornyeckme xapakTepucTvku MeTodoB W MpuUMepsbl
MCMNOMb30BaHWA B HEOPraHW4YeckoM W OpraHnyeckoMm
aHanuse.

2. JTabopamopHbie pabombl

2.1

AHanuTnyeckas XUMUA.
OcHoBHbIE NOHATUA n
onpegeneHua. TeopeTquCKme
OCHOBbI aHanuTU4eckom
XUMUN.

WHcTpykTaxk no  TexHuke GesonacHoctu. OByyeHue
B3BELLMBAHWIO HA aHaNUTUYECKNX BECAX.

2.2

Xumuyeckne metoapl aHanmsa
(TMTPUMETPUS 1 rpaBuMeTpus)
paBumeTpuyeckne  meToabl
aHanusa.

Onpegenexue KpuUcTannmaaunoHHoOM BoAbl B
KpucTannormapare xnopuaa 6apus

2.3

TuTpumeTpuyeckne  mMeToapl
aHanwusa.

MpuroToBNEHNMe MEpPBUYHOrO CTaHOAPTHOrO pacTeopa
kapboHaTa HaTpusi (NO HaBecke) M paboyero pacTeopa
COnsiHOM KMCNOThI (meTogom pasbaBneHus n3
KOHLEHTPUPOBAHHOIO pacTBopa). CraHpapTu3auus
paboyero pacTBopa COMSHOW KUCMOTbl (MaTemaTudeckas
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obpaboTka  pesynbtatoB  aHanusa). OnpegeneHve
KapboHaTHOWM XeCTKOCTU BOAbl (KOHTPONbHbIE 06pasLbl)
2.4 dusnko-xmmmudeckne metodpl | MoHomeTpusa. OnpepgeneHve KOHUEHTpauMm WOHOB B -
aHanu3a (cnekTpodoToMETPUst | pacTBOpe C MOMOLLIbIO MOHCENEKTUBHbLIX 3NEeKTPOa0B
" doToMeETpPYUS,
noTeHLMOMeTpus,
xpomaTtorpagus).
OnekTpoxuMmnyeckme Metoapl
aHanmaa.
25 Cnektpockonuyeckne wmetogbl | doTomeTpudeckoe onpegeneHve cogepxaHus xenesa (l1), -
aHanmaa. megum (I1) B BogHbIX pacTBopax
2.6 XpomaTtorpaduyeckune "azoxpomartorpaduyeckoe onpeaeneHne CnmpToB B CMecu -

MeTOo[dbl aHaJn3a.

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Ne

HanmeHoBaHue TeMbl

Bugbl 3aHaTun (Yacos)

CamocTtosiTeNnbHas

n/n (pasgena) gucumnnmHel pabota

Jlekumm | MNpaktnyeckne | JNlabopaTopHbie Bcero
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1 AHanutunyeckas XUMMS.
OcHoBHble MOHATMSA n
onpegeneHuda. TeopeTuyeckune
OCHOBbI aHaNUTUYECKOW XUMUN.

2 Xnmundeckme metoabl aHanusa
(TUTpUMETPUA N rpaBUMETPUS)
paBumeTpU4eCKme MeToabl
aHanmaa.

3 TuTpumeTpuyeckue MeToAbl
aHanusa.

4 PU3NKO-XMMHMYeCKMe meToabl
aHanmsa (cnektpodoTomeTpus
n poToMeTpuU4,
NoTEeHUNOMETPUS,
XpomaTtorpadus)

5 SneKTpoxmmmquKme MeToAbl
aHanusa.

6 Xpomarorpagudeckme meToapl
aHanusa.

7 CnekTpockonuyeckue meToabl
aHanusa.

8 ABTOMaATU3aLMUA  XUMUYECKOTO
aHanusa. lpumeHeHne 3BM B 1 0 0 2 3
aHanUTU4eCKon XUMUN.

9 KuneTtunyeckue MeToabl
aHanuaa.

04 | MeToabl nokanbHOro aHanusa u
aHanuaa nosepxHoctu. Ob6Lime 2 0 0 4 6
BOMNPOCHI

10 | AHanuTnyeckas aneKTPoHHas
MUKpOCKONUs. AHanuTu4eckas
30HZ0Bast MuMkpockonusi. Oxe-
3NEKTPOHHAs CNEeKTPOCKONus.

11 | PeHTreHoBckas
POTO3NEKTPOHHASA
cnekTpockonus, CnekTpockonus
WOHHOrO paccesHus.

12 | Macc-crekTpanbHbli aHanms
NOBEPXHOCTU.

13 | ApepHo-humsndeckne metoabl
aHanmsa noBepxXHOCTU.
OnTnyeckme MeToabl aHanmaa
NMOBEPXHOCTMU.

UToro 36 0 36 72 144

14. MeToguueckue yKkasaHusi Ansi 00y4aroLWmxcsa No0 0CBOEHUIO AUCLIMMIIUHDbI

paboTa ¢ KOHCNeKTaMu NeKuun, Npe3eHTaLoHHbIM MaTeprarnomM, UHTEPHET-pecypcamu, BbINOTHEHNE
nabopaTtopHbIX paboT.

15. lNepeyeHb OCHOBHOM W [OOMOJIHUTENILHOW FnUTepaTypbl, PECYpPCOB WHTEpPHeT,

HeoOGXxoAuMbIX ANA OCBOEHUSA AUCLUNIIUHBI (criucok numepamypbl 0pOPMISEMCs 8 COOM8emcmeauu
¢ mpebosarusimu OCT u ucrions3yemcsi obuwasi CK803Hasi Hymepauusi 01151 cex 8UA08 UCMOYHUKO8)
a) OCHOBHad nuTeparypa:

Ne n/n NCcTOYHMK

1 BacunbeB B.1. AHanuTtnyeckas xumus : B 2 kH. / B.IN. Bacunbes.- M. ; Opoda, 2007. - KH. | :
" | TutpnmeTpuyeckue n rpaBumMeTpudeckme Metoabl aHanmsa. - 368 .
Bacunbes B.I1. AHanuTuyeckasa xumus : B 2 kH. / B.IN. Bacunbes.- M. : Opoda, 2007. - KH. 2 :
Ddunanko-xmmm4yeckme metoabl aHanmaa. - 384 c.

2.
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3 OcHoBbl aHanuTudeckon xumum : y4eb, ana Bsysos / KO.A. 3onotoB u ap. ; noa pen. HO.A.
" | BonotoBa. - M. : : Akagemus., 2014. - KH. | : O6uwume Bonpockl. Metoabl pasgeneHus. - 390 c.

4 OcHoBbl aHanuTuyeckon xumum : y4eb, ona BsysoB / KO.A. 3onotoB u ap. ; noa peg. tO.A.
" | BonoTtoBa. - M. : Akagemus., 2014. - KH. 2 : MeToabl xumunyeckoro aHanmaa. - 409 c.

6) nononHuTenbHas nuTeparypa:

Ne n/n McTOYHMK
5.

AHanutnyeckas xumus. MNMpobnembl n nogxogbl: B 2 1. MNep. ¢ anrn.. / MNMoa pea. P. KenbHepa,
XK.-M. Mepme, M. OtT1o 1 gp. M. : Mup: OO0 «M3a-Bo ACT», 2004. T. 1. 608 c.

AHanutnyeckas xumus. MNpobnembl 1 nogxoabl: B 2 1. lMNMep. ¢ anrn.. / MNop pen. P. KenbHepa,

XK.-M. Mepme, M. Ot1o 1 gp. M. : Mup: OO0 «U3a-Bo ACT», 2004. T. 2. 728 c.

Kpuctunan I'. AHanutuyeckass xumus : B 2 Tomax. / I'. KpuctuaH ; nep. ¢ anrn. — M. : BMHOM.

Jlabopatopus 3HaHun, 2009. T.1. — 623 c.

8 Kpuctunan I'. AHanutuyeckas xumus : B 2 Tomax. / I'. KpuctuaH ; nep. ¢ anrn. — M. : BMHOM.

" | Nabopartopusa 3HaHun, 2009. T.2. — 504 c.

Mununenko A.T. AHanutudeckas xumnsa . B 2 kH. / A.T. Mununenko, W.B. MNatHmnukun.- M.:

Xnmung, 1990. -T.1.-480C. ; T.2. -366¢.

Hopoxosa E.H. AHanuTtnyeckas xmmus : dusuko-xmmmnyeckune metoapl aHanusa/ E.H. Jopoxosa,

I".B. MNMpoxoposa. - M. : Bbicw. wk., 1991. - 256

11. | Nypoe KO.KO. CnpaBo4HUK No aHanuTnyeckon xumun. M.: Xvmns, 1989.

12. | Modern analytical chemistry / D. Harvey. — 2000. 798 p.

13. | MeTtoabl aHanu3a nosepxHocTw/ MNog peg A.3aHgepHbl. M.: Mup, 1979, 582c.

14 gggpad) 0., Oenuap T. CoBpeMeHHble MeTOAbl uccnenoBaHusa nosepxHoctu. M.: Mup, 1989,

C.

15. | ®engmaH J1., Manep . OcHoBbl aHann3a NOBEPXHOCTM U TOHKMX nneHok. M.: Mup, 1989, 342c.
loynactenn Ox., Hotobepu . N gp. PacTtpoBas anekTpoHHAst MUKPOCKOMNNS U PEHTTEHOBCKMN

16. i

MukpoaHanms. T.1,2, M: Mup, 1984

17 Hedepnos B.U., YepenuH B.T. ®uanueckne metoabl nccnegoBaHms noBepxHOCTU TBepAdblX Ten.

" | M.: Hayka, 1983, 296c.

18 AHanu3 NoBepXHOCTU MEeTodaMW OXe- U PEHTreHOBCKOW (DOTOINEKTPOHHOW cnekTpockonuu /

" | MNog pea. . bpurrca, M.IN. Cnuxa .— M. : Mup, 1987 .— 600c.

9.

10.

B) MlHpopmaLMoHHbIE 9NEeKTPOHHO-0bpasoBaTenbHbIe pecypehbl:

Ne n/n McToYHmK

Mawep B.P., MNMpakTtnyeckas BbICOKO3I((EKTUBHASA KNOKOCTHAs XpomaTorpadums [SneKTpoHHbIN
1. | pecypc] / Manep Beponuka P. - M. : TexHocdepa, 2017. - 408 c. - ISBN 978-5-94836-480-3 -
Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785948364803.html

www.lib.vsu.ru — 3HB BI'Y

http://elibrary.ru

http://e.lanbook.com

http://chemnet.ru

http://chemrar.ru

AHanuTtunyeckas xumus B Poccum -

http://www.rusanalytchem.org/default.aspx

WHmepHem pecypc dns xumukos http.//www.chemweb.com/

ObpazosamernbHbilt nopman "3nekmpoHHbIl yHusepcumem BI'Y"https://edu.vsu.ru/

©|o| N (oglM~w N

* BHauvane ykasbiBawotca OBC, ¢ koTtopbiMm wumeroTca pgoroBopa y BIY, 3aTem OTKpbITble 3NEKTPOHHO-
obpaszoBarerbHble pecypcbl, OHNanH-kypcbl, AYMK

16. MNepeyeHb y4yebOHO-MeTOAMYECKOrO obecrnevyeHUss ANs camMoCTOATeNIbHOW paboTbl
(y4ebHo-Memoduyeckue pekoMeHOayuu, rocobusi, 3adaqyHuKku, MemodoudecKue yKa3aHusi MO 8bIMOMTHeHUIO
npakmu4yeckux (KOHMposbHbIX) pabom u 0p.)

Ne n/n NcTOYHMK
19. | OCHOBbI aHaNUTMYECKON XMMUK : MPaKTUYEeCKoe PyKOBOACTBO : y4eb, nocobue ans By3os / B.W.



http://elibrary.ru/
http://e.lanbook.com/
http://www.chemnet.ru/
http://www.chemrar.ru/
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dageesa un gp. ; nog pea. FO.A. 3onotosa. - M. : Beicw. wk., 2001. - 463 c.

B.Bacunbes B.l1. lNpakTukym no aHanutudeckon xumum : y4eb, nocobue ans Bysos / B.[1.
Bacunbes. P.I1. Mopososa, J1.A. KouepruHa. - M. : Xumus, 2000. - 328 c.

21 OcCHOBbI aHanMTUYECKON XMMUK : 3afa4dm 1 Bonpocsl : y4eb, nocobue ans sy3os / B.W. dageesa
" | v ap. ;nog pea. KO.A. 3onoTtosa. - M. : Beicw. wk., 2002. - 412 c.

20.

17. OOpasoBaTenbHble TEXHONOMMKW, WCMNONb3yeMble MNpPUM peanusauum y4yeGHOM

OUCUMNNUHBLI, BKMOYasA [AOUCTaAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoe o6y4eHue):
Mpn peanuaauumn y4ebHOM OUCUMNAMHBI  UCMOMb3YHTCA 3NEMEHTbl  3NEKTPOHHOMO

obyyeHnsa (30) n ancrtaHumoHHble obpasoBaTtenbHble TexHonornn (JOT) B 4yacTu OCBOEHUSA
NEKLMOHHOIro mMaTepuana, NpoBeSeHUsa TeKkyLen M NpoMeXyTOYHOW aTtTecTtauuun, NnpoBeaeHus
YacTM nabopaTopHbiXx paboT U camocTosATeNnbHOM paboTbl OByyaroLWMXCs No AUCLMMINHE,
nosgonswowmne obecneymBaTtb  OMOCpedOBaHHOE  B3auUMOAEWCTBME (HA  pacCTOSHWUW)
npenogaeaternen n oby4varoLlmxcs, BKIKYaA MHCTPYMEHTbl 3ANEeKTPOHHOM WH(OPMaLNOHHO-
obpasoBatenbHon cpeabl BIY «3nekTpoHHbIn yHuBepcuteT BIY» (https://edu.vsu.ru),
nposegeHne BebGMHaApPOB, BUOAEOKOHMEPEHUMA, B3aUMOAEWCTBME B COLCETHAX, MOCPEACTBOM
9NEKTPOHHOM MNOYThbl, MecCeHokepoB. [N OCBOEHUS AUCUMNINHBI PEKOMEHAYETCA CNMCOK
nnTepaTypbl U PeECYpCbl ANst ANeKTPOHHOro obyyenus (30) (n. 15).

18. MaTepnanbHoO-TeXHU4YECKoe obecrneyeHme ANCUUNIINHDI:

(npu ucrnionb3o8aHuUuU nabopamopHo2o 060pydo8aHUs yKa3bieamb MOJHbIU NepedeHb, npu 6obWoM Konudecmese
060pydoBaHUS MOXHO 8biIHECMU 0aHHbIU pa3der 8 NpuUsioXeHue K paboyel npozpamme)

11. AHanunTnyeckne BecChl

2. CylwmnbHbIR WKadg

3. MasoBbIn XxpomaTtorpad «Chrom-4» ¢ geTekTopomM No TENsI0NPOBOAHOCTH

4. Na3oBbIn xpomatorpad «Chrom-5» ¢ nnameHHO-NOHU3aLMOHHLIM OETEKTOPOM

5. Masosbii xpomaTtorpad «Kpuctann-2000M» ¢ 330, MO n TUA
6
7
8
9

. KngkocTHbIn xpomaTorpad «AKBUMOH»
. BuoeogeHcutomeTp ¢ nporpaMmHon obpaboTkon xpomaTorpamm TCX
. pH-MeTp-noHomep «3kcnepT-001».
. YcTaHOBKa ANng KyrIOHOMETPUYECKOrO TUTPOBAHMS.
10. CnetpogoTomeTp CD-46.
11. ®otoanekrpokonopumeTp KOK-2
12. UK-cnektpomeTp Specord IR-75
13. UK-cnektpomeTp Bruker Vertex-70
14. 3nekTpoHHbIN Mukpockon Jeol JLV-6380
15. CkaHupyoLWwmMi 30HA0BbIN MUKpockon “®emTockaH-001"
16. MNnameHHbI boTomeTp MAXK-1.

19. ®oHA OLEHOYHbIX CPEeACTB:
19.1. MepeyeHb KOMNETEeHUMI C yKa3aHWeM 3TanoB POPMUPOBAHUA U
niaHUpyeMbIX pe3ynbTaToB 06y4YeHUs

Koa v copepxaHue MnaHupyemble pe3ynbTaTbl 00y4eHNs OTanbl hopMmpoBaHUs
KoMneTeHuuun (unm (nokasaTenu AOCTUXEHUSI 3aaHHOro KoMneTeHuum (pasgens o0C*
ee yactn) YPOBHS OCBOEHUS KOMMNETEeHLMUN (TemMbl) gucCUMNAnHLI (cpeacTtBa
nocpencTsoM OOPMMPOBAHMNS 3HAHUIA, Unu Moayns n mx OLEHMBaHWS)
YMEHWI, HABbIKOB) HavMeHoBaHue)
OrK-1 3HaTb: nNpaBuna v npuembl paboTbl B Paspgen 1 KoHTponbHas
aHanuMTU4eckon nabopartopuu; AHanuTn4eckas paboTta
BO3MOXHOCTW, OOCTOMHCTBA n xumusi. OCHOBHbIE
HeJocTaTKu n3y4yaemblXx  MeTOAOoB MOHATUA U
aHanmsa, obnactM Mx NPUMEHEHUs U onpegeneHusl.
rpPaMmoTHO BbliOMpaTbh MX ANst peweHust | TeopeTU4eckne OCHOBbI
KOHKPETHbIX 3a4au. aHanNUTUYECKON XUMUN.
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YMeTb: rpamoTHO BbiGUpaTb MeToAbl
aHanu3a ¢ yyetom obnactm wux
NPUMEHEHNS AN peLleHUst KOHKPETHbIX
3agad.

Bnagetb (UMeTb HaBbIkK): NpaKTUYECKN
0OBMnageTb OCHOBHbIMU METOAaMM
aHanmsa u 0CBOUTb aHanMTU4ecKkne
pac4yeTbl U cnocobbl 06paboTkm
pe3ynbTaTtoB aHanusa.

3HaTb: nNpaBuna u npvembl paboTbl B

aHanuTU4YecKomn nabopaTopuu;
BO3MOXHOCTMH, [AOCTOMHCTBA n
HegocTaTkM  M3y4YaemblX  MEeTodoB

aHanunsa, obnactu MX MNPUMEHEHUs 1
rpaMoOTHO BLIOMpAaTb MX AONS pelleHus
KOHKPETHbIX 3a4au;

YMeTb: rpamMoTHO BbIOMpaTb MeToAabl
aHanm3a ¢ yd4eTtom obnactm  wmx
NPUMEHEHNST NS PELLUEHNSA KOHKPETHbIX
3ajav;

BnageTtb (MMeTb HaBbIKM): MPAKTUYECKN
oBnageTb OCHOBHbIMU MeTogamu
aHanmMsa u O0CBOWTb aHanuTU4ecKue

Paspen 2. Xumnyeckne
MeToabl aHanmaa
(TUTpUMETPUA N
rpaBMMeTpus)
paBumeTpU4ECKme
MeToAbl aHanumaa.

Paspen 3.
TutpumeTpuyeckme
MeToAbl aHanm3a.

pacdeTbl M cnocobbl  0bpaboTku

pe3ynbTaToB aHanm3a.

MpurotoBnexune cTangapTHbix | Pasgen 1.

pacTBOpOB ans npoBegeHns | AHanuTU4Yeckas XMmusi.

KanopumeTpuyeckmx n | OCHOBHbIE MOHATUA U

Xpomarorpagu4eckmx METOAOB | OnpeaeneHuns.

aHanusa TeopeTnyeckme OCHOBSI
e YMmeTb: MposecTn NMoaroTOBKY | @HanMTU4eCKON XMMUK.
MHCTPyMEHTapuss U xumudeckon | Pasgen 2. Xumunyeckue

nocyabl ANs NPOBEAEHUS UCMbITAHUI
cbipbsi 1 nonydgabpukatos

o Kanunbposatb npmoopbl ans
nposefeHus nabopaTtopHOro aHanmaa

npo6 (obpasuos) Cblpbs "

nonydgabprkaTos Ctpoutb
KannbpoBOYHbIe KpMBbIe

e Crtpoutb rpagyvpoBOYHbIE
KpvBble (Tabnuupbl)

e Bnagets: BnageHve 6a30BbiMK

HaBblkamMW NPOBEAEHNs UCMbITaHWI

cbipbs, nonycabpukaTtoB UM FOTOBOM
NPOAYKLINN.

MeToAbl aHanun3a
(TUTpUMETPUA 1
rpaBumMeTpus)
paBuUMeTpU4ECKmE
MeToAbl aHanusa.
Paszgen 3
TutpumeTpnyeckue
MeToabl aHanm3aa.

3HaTb: nNpaBuna v npuembl paboTbl B

aHanuTU4yeckomn na6opaTopuu;
BO3MOXHOCTH, [OCTOMHCTBA n
HegocTaTkM  M3y4aemblX  MeTodoB

aHanmsa, obnactM ux NPUMEHEHUs U
rpaMmoTHO BbIOMpaTb WX ANsl peLleHus
KOHKPETHbIX 3a4ay;

YMeTb: rpamoTHO BbIGUpaTb MeToAbl
aHanm3a ¢ yd4eTtom obnactm  wmx
NPUMEHEHNS AN PELUEHUS] KOHKPETHBIX
3agavy;

BnageTtb (MMeTb HaBbIKM): MPaKTUYECKN
OBNageTb  OCHOBHbLIMM mMeTodamm
aHanMsa W OCBOWUTb aHanuMTU4yeckue
pacyeTbl U  cnocobbl  0bpaboTku
pe3ynbTaTtoB aHanusa.

Paspgen 4. ®dusuko-
XUMUYECKME MeTOoabI
aHanuaa
(cnekTpodpoTomeTpusa n
doToMeTpuUs,
NOTEHLNOMETPHUS,
Xpomarorpadpus).
OneKkTpoxmMmnyeckme
MeToAbl aHanmaa.

OnpegeneHve XapaKTEPUCTMK Cblpbs

Paspgen 4. MeToapl
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ans npon3BoOACTBa
HaHOCTPYKTYPMPOBaHHbIX MaTepranos
YMeTh: MpumeHaTb METOANKN
npoBefeHNs  UCMbITaHUM  KayecTsa
CbIpbEBbIX MaTepManoB 1 BblNycKkaeMon
NpoAyKUMN.
OdopMnaTb  pesynbTaTbl  UCMAbITAHWN
OCHOBHBbIX n BCMOMOraTerbHbIX
CbIpbEBbIX MaTepuarnoB B [OKyMEHTax
yCTaHOBMeEHHOro obpasua.

3HaTb: PU3MKO-XMMUYECKME METOAbI

aHanuaa.

3HaTb: TEOPETMYECKME OCHOBbI METOA0B
xpomaTtorpaduu

yMeTb!: Bbl6|/|paTb MeTo[, ycnoBus
XpomaTtorpadmpoBaHu1s BELLECTBA B
COOTBETCTBUM C NOCTABMNEHHOMN nepen
HUMK Npobnemon, paspaboTaTb cxemy
aHanumsa, NpakTn4eckn npoBecTn ero n
WHTEPNPETUPOBATL NOMYyYEHHbIE
pesynbTarbl

BnageTtb (MmeTb HaBbik(K)): Bnagenue
HaBbIKaMW XMMWYECKOTO 3KCNEPUMEHTA,
OCHOBHbIMU CUHTETUYECKNMM n
aHanUTUYeCKMMN MeTodamu NonydYeHus
W MccrneaoBaHUs XMMUYECKUX BeLLEecTB

N peakumm

OriK-2 MpumeHeHune HOBBbIX MeToa0B
NMONyyYeHnsi, UCMbITAHUS U OLEHKM
notpebnTenbckux CBOWNCTB
NONUMEPHbIX
YwmeTb: MpoBecTn noaroToBKy
ob6pasLoB K NPOBEAEHUIO

nabopaTopHbIX UCNbITAHWNA.

lMpoBecTn yCTaHOBKY pPEXMMOB Ha
nabopaTtopHoM 000pyLoOBaHUMN.
MpoBecTn noprotoBka nabopaTopHOro
06opyaoBaHNs U WHCTPYMEHTOB [AJIA
N3MepeHUN.

MpoBecTn wn3MepeHne napameTpoB

mMaTepuanos Ha cneymnansHoMm
obopynoBaHum.

FoToBUTH nabopaTtopHoe
obopyaoBaHNE,  MHCTPYMEHTbI  AniA
N3MEpPEHNNA.

AHanuanposatb pe3ynbTaThbl

ucnbiTaHnii 06pasLoB 1 ohopMNATL UX
B COOTBETCTBUM C NpaBuUnamu.

BnageTb:  HaBblkamy  COCTaBIEHUS
OTYETOB MO pe3ynbTaTam UCMbITaHWM..

lMpoBegeHue TeKyLLUNX "
JOMONHUTENBbHbIX ncnbiTaHUn
NMONIMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX
NIIEHOK c 3a4aHHbIMK
noTpednTENbLCKUMM XapakTEPUCTUKAMM
YmeTtb: CocTtaBneHne u ocdopmneHne
NPOTOKOJIOB UCMbITaHUNA.

3HaTtb: [MpoBeaeHne TekyLmx u
JOMNONMHUTENbHbIX UCMBITAHWUIA
XapakTepUCTUK NOSIMMEPHbIX
HaHOCTPYKTYPUPOBAHHbBIX NMIIEHOK

NoKanbHOro aHanuaa
1 aHanusa
nosepxHoctu. ObLue
BOMpPOCHI
Pasgen 5.
ONeKTPOXnMmyeckme
MeToAbl aHanusaa.
Pasgen 6.
Xpomatorpaduyeckme
MeToAbl aHanusaa.
Paspgen 7.
CnekTpockonuyeckue
MeTobl aHanu3a.
Pasgen 8.
ABTOMaTU3aLUSA
XMMUYECKOro
aHanuaa.
lMpumeHeHne 3BM B
aHanMTN4ecKkomn
XUMUN.

Paspgen 9.
KnHeTuyeckne
MeToAbl aHanusaa.
Pasgen 10.
AHanuTtnyeckas
3NEeKTPOHHas
MUKPOCKOMUS.
AHanuTtnyeckas
30HOoBast
MuKpockonusi. Oxe-
3NEeKTPOHHas
CMeKTpoCcKonus.
Paspgen 11.
PeHTreHoBcKad
OTO3NEKTPOHHAS
CMEeKTpOoCcKonus.
CnekTpockonus
WMOHHOI0 paccesaHus.
Paspen 12. Macc-
CreKTpanbHbIn
aHarnma noBepXxHOCTMW.

Pasgen 13. AgepHo-

dusnyeckme metoapl

aHanusa noBepxHOCTM!.

OnTnyeckne meToabl

aHanusa noBepxHOCTM!.

Pedepart
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3HaTb: nNpaBuna v npuvembl paboTbl B
aHanuTM4eckomn nabopaTtopuu;
BO3MOXHOCTH, OOCTOMHCTBA n
HeOoCTaTKn n3yvyaemMbix MeToaoB
aHanumsa, obnactn wux NMPUMEHEHNA "
rPamMoTHO Bbl6|/|paTb nx Ana peweHunsa
KOHKPETHbIX 3ajay;

YMeTb: rpamoTHO BbIGMpaTb MeToAbl
aHanu3a Cc ydyeToM obnactm ux
NPUMEHEHUSA AN PELLEHUS] KOHKPETHbIX
3ajau;

Bnagetb (MMeTb HaBbIKW): NpaKTUYECKN
oBnageTb OCHOBHbIMU MeTogamMum
aHanms3a u O0CBOUTb aHanmTnyeckme
pacyeTbl U  cnocobbl  0b6paboTku
pe3ynbTaToB aHanusa.

Paspgen 5.
Xpomarorpaduideckme
MeToAbl aHanuns3a

3HaTb: npasuna v npuembl paboTbl B
aHanuMTU4eckon nabopartopuu;
BO3MOXHOCTH, [OCTOMHCTBA n
HeJocTaTKu n3yyaemblXx  MeTOOOoB
aHanmsa, obnactM ux NPUMEHEHUs |
rpamMoTHO BbIOMpaTb WX ANs peLleHus
KOHKPETHbIX 3a4ay;

YMeTb: rpamoTHO BbIOMpaTb MeToabl
aHanm3a € yd4eTtom obnactm wmx
NPUMEHEHUS ANsl PELUEHNST KOHKPETHbIX
3agav;

BnageTtb (MMeTb HaBbIKM): NPaKTUYECKN
OBMageTb  OCHOBHbIMU MeTo4amm
aHanu3a W OCBOUTb aHanuMTU4yeckue
pacdeTbl M cnocobbl  0b6paboTku
pes3ynbTaTtoB aHanusa.

Paspen 6.
CnekTpockonunyeckue
MeToAbl aHanm3aa.

3HaTb: nNpaBuna v npuembl paboTbl B
aHanuTM4ecKomn nabopartopuu;
BO3MOXHOCTW, OOCTOMHCTBA n
HeJocTaTKu n3y4yaemblXx  MeTOAOoB
aHanmsa, obnactM ux NPUMEHEHNs U
rpamMoTHO BbIOMpPATbL WX ONS peLleHus
KOHKPETHbIX 3a4ay;

YMeTb: rpamoTHO BbibupaTb MeTodbl
aHanmM3a ¢ yyetom obnactm  wux
NPUMEHEHNS AN PELUEHUS] KOHKPETHbIX
3agavy;

BnageTtb (MMeTb HaBbIKW): NPaKTUYECKN
OBNageTb  OCHOBHbIMU mMeTo4amm
aHanmMsa W OCBOWUTb aHanuMTU4yeckue
pacyeTbl M  cnocobbl  0b6paboTku
pes3ynbTaToB aHanusa.

Paspen 7.
ABTOMaTU3aLMA
XUMMYECKoro aHanusa.
MNpumeHeHne 3BM B
aHannTU4YeCcKom XMMUN.

3HaTb: npaBuna u npuvembl paboTbl B
aHanuTU4ecKon nabopaTtopuu;
BO3MOXHOCTH, OOCTOMHCTBA n
HeJoCTaTKM  M3y4yaemMbiX  MeTOdOoB
aHanusa, obnactM ux NPUMEHEHUs |
rPamMoTHO BbIOMpPATbL WX ONS peLleHus
KOHKPETHbIX 3aJay;

YMeTb: rpamoTHO BbIbupaTb MeToAbl
aHanu3a Cc ydyeToM obnactm ux
NPUMEHEHUs AN pelleHnst KOHKPETHbIX
3agav;

BnageTtb (MMeTb HaBbIKW): NPaKTUYECKN
OBrMageTb  OCHOBHbIMU mMeToAamMm
aHanusa W“ OCBOUTb aHanuTu4yeckue
pacyeTbl M cnocobbl  obpaboTku

Paspen 8.
KnHeTtuyeckne metoabl
aHanuaa.
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pes3ynbTaTtoB aHannaa.

3HaTb: npaBuna 1M npuembl paboTbl B
aHanuTM4ecKown nabopartopuu;
BO3MOXHOCTW, OOCTOMHCTBA n
HeJocCTaTKu n3y4yaembix MEeTOA0B
aHanusa, obnactM ux NPUMEHEHUs |
rpaMoTHO BbIOMpaTb WX ANsl peLleHus
KOHKPETHbIX 3a4ay;

YMeTb: rpamoTHO BbIGMpaTb MeTOAbl
aHanm3a ¢ yyetom obnactm wux
NPUMEHEHNS ANSl PELUEHMST KOHKPETHbIX
3ajav;

BnageTtb (MMeTb HaBbIKM): MPAKTUYECKN
OBnageTb  OCHOBHbIMU mMeTo4amm
aHanmMsa W OCBOWUTb aHanuMTU4yeckue
pacdeTbl M cnocobbl  0bpaboTku
pes3ynbTaToB aHanusa.

Pasgen 9. Metoapl
rNoKanbHOro aHanuaa u
aHanusa rnoBepxHOCTH.
O6wwme Bonpochl

3HaTb: npaBuna u npvemsl paboTbl B
aHanuTn4yeckon nabopaTopuu;
BO3MOXHOCTMH, [OCTOMHCTBA n
HeOOoCTaTKu n3yvyaemMbix mMeToaoB
aHanusa, obnactn wux NPpUMEHEeHna w“n
rpamMmoTHO Bbl6|/|paTb nx Oona peweHunda
KOHKPETHbIX 3aday,

YMeTb: rpamoTHO BbIGMpaTb MeToapbl
aHanuM3a Cc yy4eToM obnactm wux
NPUMEHEHNS NSt PELLEHNST KOHKPETHbIX
3agavy;

BrnapgeTb (MMeTb HaBbIKK): NPaKTUYECKM
OBnafeTb  OCHOBHbIMM  MeToAamu
aHanms3a u O0CBOUTb aHanmTnyeckme
pacyeTel M cnocobbl  0bpaboTku
pe3ynbTaToB aHanu3a.

Pasgen 10.
AHanunTtnyeckas
3NEKTPOHHas
MMKPOCKOMMSI.
AHanuTtnyeckas
30Ha0Bas
Mukpockonus. Oxe-
3NEeKTPOoHHas
crnekTpockonus.

3HaTb: nNpaBuna v npuembl paboTbl B
aHanuMTU4eckon nabopatopuu;
BO3MOXHOCTW, OOCTOMHCTBA n
HeJoCTaTkKM  M3yvaemMbiX  MeTOdoB
aHanusa, obnactm WX MNpPUMEHEHUs W
rpamMoTHO BbIOMpaTb MX ONSA peLleHus
KOHKPETHbIX 3aJay;

YMeTb: rpamoTHO BbiGupaTb MeToAbl
aHanu3a Cc ydyeToMm obnactm  ux
NPUMEHEHNS AN PELUEHUS] KOHKPETHbIX
3agjav;

BnageTtb (MMeTb HaBbIKM): MPaKTUYECKN
oBnagetb  OCHOBHbIMU mMeTo4amm
aHanMsa W OCBOWUTb aHanuMTuyeckue
pacyeTel M cnocobbl  0bpaboTku
pe3ynbTaToB aHanm3a.

Paspen 11.
PeHTreHoBcKkas
POTOINEKTPOHHASA
crnekTpockonus.
Cnektpockonus
WOHHOro paccesiHus.

3HaTb: npaBuna u npuvembl paboTbl B
aHanuTU4ecKon nabopaTtopuu;
BO3MOXHOCTH, [OCTOMHCTBA n
HegocTaTKu n3yyaeMblix  MeTOOOoB
aHanusa, obnactm ux MNPUMEHEHUs W
rpamMoTHO BbIOMpaTb MX ANS peLlueHus
KOHKPETHbIX 3a4ay;

YMeTb: rpamoTHO BbibupaTb MeTodbl
aHanm3a ¢ yd4eTtom obnactm wmx
NPYMEHEHNS ANsl peLleHns KOHKPETHbIX
3agavy;

BnageTtb (MMeTb HaBbIKM): MPAKTUYECKN
OBMageTb  OCHOBHbIMU MeToAamMm

Paspgen 12. Macc-
crneKkTpanbHbIn aHanns
NOBEPXHOCTMU.
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aHanu3a U“ OCBOWUTb aHanuMTU4eckue
pacyetbl U cnocobbl  0b6paboTkn
pes3ynbTaTtoB aHanusa.

3HaTtb: npasuna v npuembl pabotel B | Pasgen 13. AgepHo-
aHanuTU4eckon nabopartopuu; | mandeckme meToabl
BO3MOXHOCTH, OOCTOMHCTBA W | aHanm3a NoBEPXHOCTW.
HeJoCcTaTKn n3yyaembix meTonoB | OnTuyeckne meToabl
aHanusa, obnactm MX NPUMEHEHUS W | aHanusa NOBEPXHOCTMW.
rpaMoTHO BbIOMpaTh WX ANs peLleHus
KOHKPETHbIX 3a4ay;

YMeTb: rpamoTHO BbiOMpaTb MeToabl
aHanmMsa C y4yeToM obnactm  ux
NPYMEHEHNS ANSl peLleHnsT KOHKPETHbIX
3ajav;

BnageTtb (MMeTb HaBbIKM): NPAKTUYECKN
oBnageTb  OCHOBHbIMM mMeToaamu
aHanu3a u OCBOWUTb aHanuMTU4eckue
pacdeTbl KM cnocobbl  0bpaboTkm
pes3ynbTaTtoB aHanunsa.

3HaTb: BO3MOXHOCTW, OoOcTouHcTBa W | Pasgensbl 1-13.
HeJocTaTKu n3yyaemblx MeToa0B
aHanuaa, obrnactM MX MNPUMEHEHUST U
rpamoTHO BbIOMpaTbL MX ONS pelleHus
KOHKPETHbIX 3aaav;

YMeTb: ucnonb3oBaTb MeTOoAbl aHanuMsa
BELLECTB M MaTepuanioB Ha OCHOBE
Komrnnekca 6a3oBbiX 3HAHUN;

Bnagets (MMeTb HaBblKM):  HaBbIKK
aKcnepuvMeHTanbHon paboTebl B 0bnacTtu
aHanuTU4YecKol XuMuKM, nos3BonsoLmne
appekTMBHO paboTaTb B PasnUYHbIX
3KCMepUMeHTanbHbIX 061acTax Hayk o
maTtepuanax W B COBPEMEHHOM
TEeXHONOorMm maTepuarnos;

BnageTb (MMeTb HaBblKW): MPaKTUYECKU
oBnagetb  OCHOBHbIMU mMeTo4amm
aHanMsa W OCBOWUTb aHanuMTuyeckue
pacyeTel M cnocobbl  0bpaboTku
pes3ynbTaToB aHanusa;

BrageTb npodyeccuoHarnbHO
NpoMNMPOBaHHLIMA ~ 3HAHUAMU U
HaBblKaMW MO aHaNUTUYECKON XUMUMU.

lNMpomexyTo4yHas aTrecTauus KM

Mopsiaok OLEeHKM 0cBOEHMS obyyatowmmMmmncs y4ebHoro MaTepuana onpeaensieTcs
coep)aHMeM creayoLmx pasgenos AUCLUMINHBI:

HanmeHoBaHue MugukaTop(bl
,.’,\;9,., pasfena AMCLMNNVHbI K%“&';?;?H /J.O%Tlﬂmel-ﬁ)lgﬂ) OueHouHble cpeAcTsa
(mogyns) KOMMNEeTeHL MM
Pasgen 1. OriK-1.1 KoHTponbHas paboTa
AHanuTnyeckas Xumusi. VcnonbayeT npu
OCHOBHbIE NOHATUS 1 peLleHnmn 3agad
onpeaenexHus. npodeccuoHanb
1. | TeopeTuyeckue OCHOBBI OrlK-1 HoWm
aHanUTMYeCKON XUMUN. OesaTenbHoCTH
Pasgen 2. Xumunyeckme TeopeTnyeckue
MeToAbl aHanus3a OCHOBbI OM3UKO-
(TTpUMETPUA M XUMUU
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HanmeHoBaHune MuankaTtop(bl
FII\;:_: pasaena ANCLUMMIMHLI K?_ll\ll/lll;‘lt(%;;%H p.op(l:Tl/ImeIE)lSIﬂ) OueHouyHble cpeacTBa
(mogyns) KoMneTeHuummn
rpaBMMeTpus) NnonynpoBOAHMK
paBumeTpuyeckme OBbIX
MeTobl aHanuaa. MaTepuanos
Paspgen 3
TutpumeTpuryeckne
MeTobl aHanuaa.
Paspen 7. OrkK-1.2
CnekTpockonunyeckue VMcnonb3yeT npu
MeToAbl aHanuaa. pelleHnn 3agau
Pasgen 10. npodeccuoHanb
AHanuTtunyeckas HOM
AIEKTPOHHAs NEeATENbHOCTH
MUKPOCKOMMSI. TeopeTunyeckmne
AHanuTtnyeckas OCHOBBI
30HAOBas CTPYKTYPHOMN
Mukpockonus. Oxe- XUMUmn
3NEeKTPOHHas HeopraHM4ecknx
creKkTpockonus. MaTepuanos
Pazpgen 11.
PeHTreHoBckas
POTO3NEKTPOHHASA
creKkTpockonus.
CnekTtpockonus
WMOHHOrO paccesiHus.
Paspen 12. Macc-
crnekTparnbHbI aHanns
NMOBEPXHOCTMU.
Pasgen 13. AgepHo-
dusnyeckne meTtoapl
aHanusa
NMOBEPXHOCTMU.
OnTuyeckne metoabl
aHanusa
NMOBEPXHOCTMU.
Paspen 7. OrikK-1.3
CnekTpockonunyeckue VMcnonb3yeT npu
MeToAbl aHanuaa. peLueHun 3agay
Pasgen 10. npodeccuoHarnb
AHanuTtuyeckasd HOM
3NEeKTPOHHas neaTenbHoCTU
MUKPOCKOMUSL. TeopeTu4eckme
AHanuTnyeckas OCHOBBbI
30HAoBas MeXaHNKN
Mukpockonus. Oxe- MaTepuanos
3NEKTPOHHasA
CreKkTpockonus.
Pasgen 11.
PeHTreHoBckasi
POTO3NEKTPOHHAS
creKkTpockonus.
CnekTtpockonus

WMOHHOr0 paccesiHus.
Pasgen 12. Macc-
crnekTpanbHbI aHanm3
NMOBEPXHOCTMU.

Pasgen 13. ApepHo-

dmsmyeckme meToabl

aHarnmsa noBepXxHOCTMW.

OnTtnyeckme metToapl
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HavmeHoBaHue MugukaTop(bl
FII\;:_: pasaena ANCLUMMIMHLI K?_ll\ll/lll;‘lt(%;;EH gopcl:mxeﬁlsm) OueHouyHble cpeacTBa
(mogyns) KOMMeTeHUmn
aHanusa
Paspen 7. OriK-1.4
CnekTpockonunyeckue Mpeanaraet
MeToAbl aHanuaa. NHTepnpeTauuio
Pasgen 10. pesynbTaTtoB
AHanuTmnyeckas 3KCMEPMMEHTOB
3NEKTPOHHas N pac4yeTHo-
MUKPOCKOMUSL. TEeopeTU4eCKmX
AHanuTtnyeckas pabort ¢
30HO0Bas ncnonb3oBaHue
Mukpockonus. Oxe- M
3ANEeKTPOHHas TEeopeTU4ECKMX
crneKkTpockonus. OCHOB XMMUMU,
Pasgen 11. dU3nKM 1
PeHTreHoBCKas MEeXaHUKn
OTO3MEKTPOHHAs MaTepunanos
crekTpockonus.
CnekTpockonus
WMOHHOr0 paccesiHus.
Pasgen 12. Macc-
crneKkTpanbHbIn aHanms
NMOBEPXHOCTMU.
Pasgen 13. AgepHo-
dusnyeckme metoabl
aHarnm3a noBepXxHOCTMW.
OnTuyeckme metogbl
aHanusa
Paspgen 1. OrlK-
AHanuTnyeckas Xmmusi. 2.1PaboTtaeT C
OCHOBHbIE MOHATUS U XUMUYECKMMM
onpegeneHus. BeLLecTBaMM C
TeopeTnyeckne OCHOBBbI cobntogeHnem
aHanMTU4eCKON XMMUMN. HOPM TEXHUKM
Pasgen 2. Xumuyeckue ©e3onacHocTy;
MeToAbl aHanus3a
(TMTpUMETPUS 1
rpaBumeTpus)
'paBumeTpUu4eckme
MeToAbl aHanuaa.
Pa3pgen 3
TutpumeTpuyeckne
MeToAbl aHanuaa.
Pasgen 4. Metogpl OrkK -2.2 Pedepat
fioKkarnbHOro aHanmsa u MpoBoaut
aHanusa noBepxXHOCTMW. 3KCMEPUMEHT No
O6wwme Bonpockl nccnegoBaHu
Paspen 5. peakuun,
OneKkTpoxmMmmnyeckue NnpoLIeCCcoB U
MeToAbl aHanu3a. MaTepuarnos C
Paspen 6. MCNonb3oBaHne
XpomaTorpadgumyeckme M
MeToabl aHanmaa. cTaHOapTU3npo
Paspen 7. BaHHbIX
CnekTpockonuyeckue npouenyp
MeToabl aHanusa. OrlK-2.3
Paspen 8. Mposoant
ABTOMaTM3auus cTaHOapTHble
XUMUYECKOro aHanunsa. onepauun no
MpumeHeHne 3BM B AnarHocTtuke

aHanMTU4ecKkom XUMUN.

o13nYecKmx n
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HaumeHoBaHwue NHaukaTop(bl
r’,\;,%, pasgena AucuUMninHbI K?_:\II/'I';?KH ﬂ.OL(l?TVDKelE)lSIH) OueHouHble cpeacTea
(mogyns) KoMneTeHuummn

Pasgen 9. XMMUYECKNX
KnHeTuueckne metonbl CBOWCTB
aHanuaa. MaTepuanos
Pasgen 10. OrliK-2.4
AHanuTtnyeckas Mposoant
3NEKTPOHHas nccrneanoBaHus
MUWKPOCKOMUSL. CBOWCTB
AHanuTtnyeckas BELLECTB U
30HAoOBast mMarepuanos ¢
Mukpockonus. Oxe- ncnonb3oBaHue
3rEeKTPOHHas M CEPUINHOro
CMEKTPOCKOMMSI. Hay4HOro
Paszpen 11. obopynoBaHus
PeHTreHoBcKas
POTO3MEKTPOHHAs
crekTpockonus.
CnekTpockonus

WOHHOTO paccesiHus.
Pasgen 12. Macc-
cneKTpanbHbIA aHanm3
NMOBEPXHOCTM.

Pasgen 13. ApepHo-
husnyeckne metoapl
aHanu3sa NoBEepPXHOCTH.
OnTnyeckne meToabl
aHanv3a NoOBEPXHOCTHU.

MpomexyToyHas aTTecTaums
dopmMa KOHTpOIsi — 3K3aMeH

lMepeyeHb BOMpPOCOB

OCHOBHbIe NMOHATUSA B aHaNUTUYECKON
XUMUN. KayecTBeHHbIN,
KONM4yecTBeHHbIN aHanms

Knaccudukaums mMetogoB aHanmsa B
aHannTUYeCcKon XMMmnmn

OCHOBBbI
OcCHOBHbIe

TeopeTudeckme
aHanUTUYECKON  XUMUWN.
NOHATMSA 1 onpeaeneHus.

MpeaomeTr ” 3agaynM  aHanNUTUYECKON

XUMUN. OTanbl NCTOPUYECKOrO
pasBUTUS.

MpoTonuTtnyeckaa Teopua (Teopus
KMCNOT W OCHOBaHwWh bpeHcTena).
AsTOnNpoTONN3 BOAbI. LLkana
KMCNOTHOCTW.

PaBHoBecus B pacTBopax
3NEKTPONUTOB. KoHCTaHThI
paBHOBECUS.

Bbluncnenne pH pacTtBopoB CUMbHBIX
npotonutoB. Pacder pH cnabbix

KUCIOT N OCHOBaHUMN.

Pacuetr pH conen cnabbix KucnoT wm
cnabbix OCHOBaHUN. BydepHble
cmecu. Beluncnenne pH BydepHbix
pacTBOpPOB.
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Ne
n/n

HanmeHoBaHue
pasgerna OQUCLUMNIIMHbI
(Moayns)

KomneTeH
uusi(v)

UHamnkaTop(bl)
AOCTUXEHNS
KOMneTeHumnu

OueHouHble cpeacTBa

KomnnekcHble coeguHeHus.
XapakrepucTuka paBHOBecUs B
pacTBOpax KOMMEKCHbIX COeAMHEHUIA.
CtyneHuyatble M obwasd KOHCTaHTbI

YCTOM4YMBOCTU KOMMIEKCHbIX
COeNHEHUN.

OCHOBbI TUTPUMETPUYECKOTO aHanmaa.
TuTtpoBaHue. TpeboBaHus,

npeabsiBNsieMble K BellecTBaM U
peakuusiMm B TUTpUMeTpumn. PacyeTbl B
TUTPUMETPUM. 3aKOH SKBMBANEHTOB.

KoMMNSIeKCoHbI. TpunoH b.
B3aumogencrtesme  KOMMMEKCOHOB C
MOHaMM MeTansnos.

KnUCnoTHO-OCHOBHOE TUTPpOBaHMeE.
Ckadok Ha KpI/IBOIZ TUTPOBaAHUA.
(DaKTOpr, BrvArwowne Ha BeJiMYnHy
CKO4Ka.

Mugukatopbl B npotonutomeTpun. Ux
xapaktepuctukun. MpuHumnel nogbopa
uHaukaTopoB. KpuBas TUTpOBaHUA

CUINbHOM KMCIOTbI CUINbHbIM
OCHOBaHMeM
KpvBasi ~ KOMMNNIEKCOHOMETPUYECKOro
TUTPOBAHMS. MeTannoxpomHble
NHAMKaTOPbI

PU3NKo-XxMMmN4eckme MeToabl aHanmaa.
KHaCCI/I(bI/IKaLlMFI. OCHOBHbIE MOHATHA.

SﬂeKTpOXI/IMI/I‘-IeCKI/Ie mMeToabl
aHanumsa. 3ne|<Tpoxv|M|/|qu|<|/|e
CUCTEMBbI. 3neKTpoqb|, ncnonb3yemblie
B 3J1EKTPOXMMUNYECKUX MEeTOodaxX.

BapuaHTbl NOTEHUNOMETPUN.
YpaBHeHue HepHcTa.

lMoTeHUMOMETPUYECKOE  TUTPOBAHMUE.
CywHocTe mMeToga WM cnocobbl
npeacTaBneHus Nony4YeHHbIX
pe3ynbTaToB.

BapI/IaHTbI KynoHOMeTpUumn

Monaporpadus. BonbTamnepomeTpus.
PasnnyHble BapuaHThbl
BONbTaMNEPOMETPUM.

KoHaykToMeTpusi kak MeToa aHanusa.
BapuaHTbl KOHOYKTOMETPUMN.

MoHaTHe XpomaTorpaguu.
Knaccudpukaums
XpomaTorpagunyeckmx METOAOB

aHanmsa.
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HanmeHoBaHue

UHamnkaTop(bl)

m pasfena AMCLMMIMHDI Kou"l’/'l';‘(a;;e” [OCTVXEHMS OLeHouHbIE CpeacTBa
(mogyns) KoMneTeHuummn
MapameTpsbl yaepXnBaHus n
XapaKkTepuCTUKU 3 PEKTUBHOCTH
XpomaTorpadupoBaHus
[[a3oBble XpomaTtorpadobl, "a3bl-

HOCUTENW, KOMOHKN U [OeTeKTopbl,
ncnonssyemole B X

BobicokoaddekTuBHas XUOKOCTHas
xpomaTtorpacmsa. Xpomatorpadpbl B
B3OXXX

NoHoobMeHHas N 9KCKMO3NOHHAadA
XpomaTtorpadus.

KonuyecTBeHHbIN aHanms B
XpomaTorpaduu.

CnekTpanbHble  MeTodbl  aHanu3a.
XapakTepucTukn  3NeKTPOMarHUTHOro
n3ny4yenus. MNMoHaTUE CnekTpa.

ATOMHbIN 3MUCCUOHHBIN
crnekTpanbHbii aHanuid. dotomeTpus
nnameHu. MNMpuHUMnbl MmeToaa

MonekynsipHbIN abcopbUMOHHbIN
cnekTpanbHbli  aHanu3.  CnekTpbl
NornoLleHus. KauecTBeHHbI 7
KONMYeCTBEHHbIN aHanus B
MOJIEKYIIAPHOM abcopbunoHHOM
cnekTpanbHOM aHanuse. 3akoH
Bbyrepa-JlambepTta-bepa.
MHdpakpacHas CMEKTPOCKOMMSI.
CnekTtpockonus KOMOMHaLUMOHHOIO
pacceunBaHus.

JTloMUHecLLeHTHbIN aHann3

CI'IGKTpOCKOI'II/IFI A0EepHOro MarHMTHOro
pe30oHaHCca n ONMEKTPOHHOIo
napamMmarHMTHOro pe3oHaHca

MéccbayapoBckas CNeKTpOCKoNus

Macc-cnekTpomeTpuyeckne  MeToabl
aHanusa

JlokanbHbIN aHanus 7] aHanu3

NOBEPXHOCTMU. Knaccudumkaums
MEeTOJO0B IOKallbHOro aHanusa.
®POTOHHO-30HAOBbIE MeToabI

nokanbHoro aHanu3a. [poueccsl,
npoTekawowme npu  BO3GYyxXOeHUn
KBaHTaMM n3nyyeHus

doTO3NEKTPOHHas CMNEKTPOCKOMNKS.
P®3C n YOOIC.
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Ne
n/n

HanmeHoBaHue
pasgerna OQUCLUMNIIMHbI
(Moayns)

KomneTeH
uusi(v)

UHamnkaTop(bl)
AOCTUXEHNS
KOMneTeHumnu

OueHouHble cpeacTBa

KayecTBEHHbIN W  KONMUYECTBEHHbIN
aHann3 metogamm PO3C n YOOC

OrneKTPOHHO-30HA0BbIE MeToAbl.
Knaccudpukaums MeTod0B no
NOBEPXHOCTHOW YYBCTBUTESTbHOCTH,
NPOCTPaHCTBEHHOMY pa3peLLEHNIO.

Ynpyrve B3anMO4eNCTBUS 3MEKTPOHOB
c BewectBoM. MeToabl aHanusa
NOBEPXHOCTW, OCHOBAHHbIE Ha YNpyrmx
B3aMMOOEeNCTBUAX

Heynpyrue B3anMMoOencTBus
3MEeKTPOHOB C BellecTBOM. MeToabl
aHanusa noOBEPXHOCTM, OCHOBAaHHbIE
Ha ynpyrmx B3aMMoAemncTBUsAX

dusnyeckme npoueccol,
ucrnonesyemole B 33MA n PacTtposom
ANEKTPOHHON MUKPOCKOMUN.

KayecTBEHHbIN W  KONMUYECTBEHHbIN
aHann3 metogom B 93MA

AHanuTtnyeckas ONEKTPOHHanA
MUKPOCKOMUA. 3J'IeKTp0HHaFI oXe-
CNEeKTPpOoCKOoNnnA

KayecTBEHHbIN W  KONMUYECTBEHHbIN
aHann3 B metoge 30C

CnekTpomMeTpsl C  BOJIHOBOW "
3HEepreTU4eCcKon gncrnepcuen.

MoHHO-30HOOBLIE MeTOAbl aHanuaa.
CnekTtpockonus paccesHuns
MeAJIEHHbIX NOHOB

CnekTpockonusas  pe3epdopaoBCKOro

obpaTtHoro paccenBaHus.
KonunyecteeHHoe onpegenexHue
meTogom POP.

Macc-cnekTpockonus BTOPMWYHbIX
NOHOB.

Cratndeckni " JOMHaMNYeCcKnin
BapuaHTbl MCBU

OrpaHnyenma ucnonb3oBaHus MCBU
ans Ka4yeCTBEHHOro n
KONMYeCTBEHHOIO aHanuaa.
KonnyectBeHHas obpaboTka macc-
CMEKTPOB BTOPUYHbLIX MOHOB.

lMoneBble 30HOOBbLIE METOAbI aHanusa
noBepxHocTU. MeToabl ckaHupyoLLen
30HOOBOM  MuKpockonuu.  [lonesas
noHHas mukpockonma un  MAM ¢
aTOMHbIM 30HAOM
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HaunmeHoBaHve UHamnkaTop(bl)
(o]
I"I\;I_'I pasgena AucumnnHbI KO“I’/'I';?;;%H AOCTUXEHNS OueHouHble cpeacTBa
(mogyns) 4 KoMneTeHuummn
CkaHupytoLwias TyHHenbHad
MUKpocKonus
NHdopmaums o] NOBEPXHOCTN,

nonyyaemas metogom CTM

ATOMHO-CUIIOBasi MUKPOCKOMUA U ee
npenmyliecTsa no cpasHeHuto ¢ CTM.
CkaHvpytoLlasa 3oHgoBasi MMKpocKonus
Pexnmsbl MOCTOSIHHOMN cunsbl 7]
NOCTOSIHHOM BbICOTHI B ACM.
MpenmylwecTsa U HeOOCTATKM.
AHanutnyeckum noteHyman ACM

20 TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpeaensowme
npoueaypbl oLueHUBaHUs

20.1 TeKywWwMn KOHTPONb yCNeBaemMoCTun
KoHTponb ycneBaemocTu Mo AUCUUMNIIMHE OCYLLEeCTBNAETCS C MOMOLLBIO CreayoLWmX OLEHOYHbIX
cpeacTs:
JlabopamopHsbie pabomel

(HaUMeHOBaHUG OUEeHO4YHOoec0 cpeacmea meKyuwieco KOHmMpOorsid ycneeaemocmu)
BbinonHeHne nabopatopHbIx paboT ¢ UCMNofib30BaHNEM METOANYECKMX YKa3aHWUNA.

TpeboBaHNA K BbINONHEHWIO 3a4aHUIN: CTYAEHT OOSKEH BbINOMNHUTL NepedeHb paboT u
npeacTaBuTb OTYET O BbIMNOSIHEHUN C YKa3aHMEM YMEHUI U HaBbIKOB, NPUOBPETEHHbIX B X0A4€e paboThl.
YpoBeHb
KpuTepun oueH1BaHNs KoMneTeHunin ccpopmumposaH Lkana oueHok

HOCTU
KoMMeTeHunin
lNonHoe coomeemcmeue omyema codepxaHuro, uensam u 3adadam | [losbileHHbIl 3aumeHo
nabopamopHol  pabomebl. lMpodemoHcmpuposaHo  3HaHuUe YpO8eHb
memodog xpomamoepachuu, yMeHUe Ces3bi8amb Meopuo C
npakmukod, eriadeHue MOHAMUUHbLIM annapamom
Xpomamoezpacghuu
Obyuvarowutica 6 nonHol mepe enadeem  MOHAMUUHBIM
annapamom  xpomamoepachuu  (meopemuyeckumu  OCHo8amMu
QuCUUIUHbI), CIOCOBEH MPUMEHSIMb meopemu4yeckue 3HaHus 0nsi
peweHus1 npakmu4yeckux 3adady e obsacmu aHasu3a u U3y4YeHusi
QU3UKO-XUMUYECKUX C80UCmM8 C UCMOoIb308aHUEM Memodos8
Xpomamoezpacghuu
Hecoomeemcmeue om4yema colepxaHuto, uensam u 3adadam | [losbileHHbIl He 3aumeHo
nabopamopHol pabomsbl. He npodemMoHCmMpuUposaHo 3HaHUE YpO8€eHb
memodog xpomamoepachuu, yMeHUe Ces3bigamb mMeopud C
npakmukod, eradeHue MOHAMUUHbLIM annapamom
Xpomamoezpacghuu
Obyuvarowutica He  enadeem  MOHAMUUHLIM  annapamom
xpomamozpachuu (meopemuyecKUuMU OCHO8amMu OUCUUIMIIUHbI), HE
criocobeH MPUMEeHIMb MmeopemuyYeckue 3HaHusi Ornsl peuweHus
npakmu4yeckux 3ada4y 8 obsiacmu aHanu3a U U3y4YeHUs1 (bU3UKO-
XUMUYECKUX ceoticme c ucrosib308aHUeM memodos
Xpomamozpaguu
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KoHmponbHas paboma
MncbMeHHasa KOHTporbHast paboTa No OLEHKN TEOPETUYECKUX 3HAHMIA NO pasgenam AUCLMNINHDI

YpoBeHb
KpuTepumn oueHnBaHna KoMneTeHuunin cchopmmpoBaH LLikana oueHokK
HOCTU
KOMMEeTEeHUUn
lpodemoHcmpuposaHo 3HaHUe Memodo8 xpomamoezpaguu, | [losbileHHbIl 3aumeHo
eriadeHue NoHSMUUHbLIM arrnapamom xpomamozpaguu YpO8€EHb
Obyuvarowutica e nonHod Mmepe enadeem  MOHAMUUHBIM
annapamomMm  xpomamoepacghuu (meopemuyeckumu OCHo8aMu
AucyunnuHsl)
He npodemoHcmpuposaHo 3HaHue Memodos xpomamozpacpuu, | [losbileHHbIl He 3aumeHo
omcymcmeue HaebiKog eriadeHusi MOHAMUUHbLIM — annapamom ypO8eHb
Xpomamoezpadghuu.
Obyuvarowutica He  enadeem  MOHAMUUHBLIM  annapamom
Xxpomamozpaghuu (meopemuyecKkumMu 0CHO8amMu QUCUUIIIUHBI).

19.3.2 MNepeyeHb 3agaHNi onst KOHTPOJbHbIX padoT
KoHTponbHble paboThl 1
Tema 1, 2

BapwuaHT 1.
3apaHue 1. NpeamMeT n MeToabl aHanNMTUYeCcKon XumMmmnn. KayecTBeHHbIN 1 KONUYECTBEHHbLIN aHanms
3apgaHne 2 TwuTpumeTpuyeckun aHanmi. TpeboBaHMsi K peakuusiM, WUCNOINb3yeEMbIM B
TUTPUMETPUYECKOM aHanmnse. OnpeneneHne TOYKN SKBMBANEHTOCTU, NOHATME O KPUBLIX TUTPOBAHUA.

BapwuaHT 2
3apgaHue 1. CTagum aHanMTMYecKoro npouecca. AHaNUTUYECKUIA CUrHan.
3apaHue 2. Knaccmndmkaums MeToaoB TUTpumeTpun. MNpremsl TUTPOBaAHMS.

BapuaHT 3
3agaHne 1. MeTtoabl pasgeneHus u onpedeneHnsa BellecTB. XUMn4eckune, OuUsnko-xmMmmndeckme u
dm3nyeckne meToabl onpeaenenus. 3agaym aHanUTUYECKON XMMUMN.
3apganue 2. MpotonutomeTpus. CywHOCTb MmeToda. KNcrnoTHO-OCHOBHbIE MHAMKaTOpbl. [lokasaTtenb
MHAOMKaTopa U MHTepBan nepexoaa oKpacku.

BapuaHT 4
3apanne 1. MeTponormyeckne xapakTepucTukn Metoga. 3Havalme umdpbl 1 NpaBuia OKPYrieHus.
Mpenen oGHapy>XeHUsa 1 YyBCTBUTENbHOCTL MeToAa.
3apganne 2. KpuBble TWUTPOBaHWsT U WX WCMONb30BaHME nNpu BblOOpe MHOUKaTopa B
npoTonuToMeTpum. NMoCcTpoeHne 1 aHanM3 KPMBOW TUTPOBAHWSI CUITbHOTO NPOTONUTA.

BapuaHTt 5
3apaHue 1. Ctatuctudeckas obpaboTtka pe3ynbTaToB aHanuaa.
3apaHve 2. MNpotonutomeTpus. ocTpoeHne n aHanm3 KpMBOW TUTPOBaHMsA crnaboro npotonuta
cunbHbIM. PakTopbl, onpeaensaLme BENNYMHY CKavka Ha KpUBOM TUTPOBaHUS.

BapuaHT 6
3agaHue 1. OT6op Npobbl M NOArOTOBKA €€ K aHanmay.
3agaHue 2. IhgukaTopHble OLWMOKM B NPOTONUTOMETPUKN. PacyeT KUCNOTHOW 1 OCHOBHOWM OLLMGKN.

BapwuaHT 7
3apaHue 1. NeTeporeHHoe paBHoBecue. KOHCTaHTa NponsBeaeHns pacTBOPUMOCTM.
3apaHve 2. Knaccndukaumss HOUKATOPHbIX OWKNBOK B NpoTonmMTomMeTpun. PacyeT BOOOpOOHOWN U
rMOPOKCUIBHON OLUNOOK.
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BapuaHT 8
3agaHue 1. PacTtBOpMMOCTb TPyOHOPACTBOPMMOrO COeAnHeHnd. BnnsHme ogHOMMEHHOro MoHa Ha
pacTBOPUMOCTb.
3apaHue 2. KomnnekcHble coeVHeHus. CtpoeHune KOMMIEeKCHbIX COeNHEHUN.
KoopauHaumoHHoeuuncno. MoHo- 1 nonuaeHTaTHble NuraHabl.

BapunaHT 9
3agaHue 1. BnnsiHne noHHOM Cunbl Ha pacTBOPUMOCTb.
3agaHue 2. NpumeHeHne KOMMMEKCHbIX COeOMHEHNI B aHANUTUYECKON XUMUN.

BapuaHT 10
3agaHve 1. BnusHne KoHKYpupyowmnx peakumii Ha pacTBOPUMOCTb.
3apaHue 2. PacyeT cogepkaHus pasnuyHblx popm SOTA B 3aBucumoctn ot pH

BapwuaHnT 11
3apgaHne 1. [paBumeTtpus. [paBumeTpuyeckmi aktop. TpeboBaHusa, npeobsBnsgemMble K
ocaxgaeMon. rpaBMumeTpuyeckon opme, K ocaguTento.
3apaHue 2. KoHkypupyowmne peakumm npu obpasoBaHUM KOMMMEKCHbIX coeguHeHui. BnvsHme pH
pacTBopa Ha YCTOMYMBOCTb KOMIMMEKCHbLIX COEANHEHWI.

BapuaHT 12
3apaHne 1. OOpasoBaHue ocagka. BnunsiHne pasnuuHbix akTopoB (CKOPOCTU OCaXOEeHus,
KOHLleHTpauun, TemnepaTypbl, YUCTOTbl pPeakTMBOB) Ha npouecc obpasoBaHusa ocagka. CtapeHue
ocafka.
3apaHue 2. KomnnekcoHbl. Ouccoumauma SOTA. ObpasoBaHue komnnekcoB JATA ¢ moHamum
mMeTannos. MNpuHUMN xenaTtoMeTpruy4ecKoro TMTPOBaHNSA CMECU KaTMOHOB.

BapuaHTt 13
3apgaHue 1. YcnoBus o6pasoBaHUS M pPaCTBOPEHUA ManopacTBOPMMOro coeguHeHus. [lpuembl
pacTBOPEHMUSI OCAAKOB.
3agaHne 2. WHgukatopbl MeToda KOMMMEKCOHOMETPpUMU, NpuHUMNn ux agencteusa. WHTepsan
N3MEHEHMNST OKPaCKW.

BapuaHT 14
3apaHue 1. Kpuctannuueckmne n amopdHble ocagkn. YCnoBus ocaxaeHusi. [OMOreHHoe ocaxaeHue.
KonnowngHele pacteopsl. [puynHbl ycTonunBocTu. Koarynauusa n nentnsaums.
3apaHue 2. KpuBasa TMTpoBaHMst B KOMMNIIEKCOHOMETPUN N €€ aHanua.

BapuaHT 15
3apgaHue 1. YcnoBHble BeMWYMHbI MNPOU3BEAEHUN PaCTBOPMMOCTU. KoHKypupylowme peakuun.
BnunsHue kMcnoTHOCTU cpeabl KoMMNnekcoobpasoBaHMs Ha PacTBOPUMOCTb OCadKOB.
3apgaHne 2. OKNCNUTENbHO-BOCCTAHOBUTENbHBIA MoTeHuMan. CTaHOapTHbIMG UM pearnbHbIn
noTeHumnarnbi. dakTopsl, onpegenalwne  3HaA4YeHUs]  OKUCIIUTENbHO-BOCCTAHOBUTENIbHOIO
noTeHuunana (MOHHasa cuna, KUCAOTHOCTb).

BapuaHT 16
3agaHue 1. lNMpouecchl, NpMBoAsLME K 3arpsi3HEHMIO ocagka. Agcopbums. Msaomopdunam. OKko3us.
NHkno3uns.
3apaHue 2. KoHcTaHTa OKMCNUTENbHO-BOCCTAHOBUTENBHON peakuun. HanpaBneHne oKMcnutenbHo-
BOCCTAHOBMUTESbHbIX Peakuui.

BapuaHT 17
3apaHve 1. KucnoTtHo-ocHOBHOe paBHoBecue. BblumcneHuss pH B BOAHbBIX pacTBOpax CUSbHbIX
KMCNOT N OCHOBaHWUW.
3agaHve 2. O630p OCHOBHbIX MeToAdoB okcpeaMmeTpun. CywHOCTb NepmaHraHaToMeTpun.
YcTaHoBMNeHWe TUTpa NepmMaHraHaTta Kanus.
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BapuaHT 18
3agaHue 1. Cvna npoTONMTOB - KUCMOT U OCHOBaHWA. PakTopbl, BAUSAIOLWNE HA CUNY NPOTOSNIUTOB.
Knaccudukauusa pactsoputenen.
3apaHue 2.

BapuaHT 19
3apaHue 1. PacuyeT KpuBOW TUTpPOBaHWSA B nepmaHraHatomeTpun. PakTopbl, onpegensiowime
BEMNNYUHY CKayka Ha KpUBOMW.
3apgaHue 2. [lpotonutuyeckas Teopusi bpeHcTega-Jloypn. AsTonpoTonu3. KoHCTaHTa WOHHOro
npounseeaeHns Boabl.

BapuaHT 20
3apaHue 1. KucnoTtHo-ocHoBHOe paBHoBecue. lNpoTtonutbl. ConpskeHHble KACMOTbl U OCHOBaHUA.
KoHcTaHTa NpoTonMTMYEecKoro B3anmMoaemncTBus.
3agaHuve 2. OkcpeanHankaTopbl, NPUHLMN AeNCTBUA. PacyeT nHtepsana nsMeHeHus OKpacku.

BapwuaHnT 21
3apgaHue 1. KncnotHo-ocHoBHOE paBHoBecue. Bblumcnenne pH B BoaHbIX pacTBopax cnabbix KUCMOT
N OCHOBaHUN
3apaHue 2. CylHOCTb gMXpomMaToMeTpum

BapuaHT 22
3apaHne 1. NonnnpoToHHLIE KACNOTLI. BeluncneHne pH B pactBope NonmMnpOTOHHOW KUCIOTbI.
3apaHue 2. CyLHOCTb NEPMaHraHOTOMETPUMN.

BapuaHT 23
3apaHue 1. ['vaponua Kak 4YacCTHbIA Criydyan npoTonuTMyeckoro B3aumopenctsud. PacyeTr pH B
pacTBopax cosier, NoABeprarLnxcsa rmaponunay.
3apaHue 2. MlogomeTpuyeckoe TUTPOBaHME. YCTaHOBMNEHNE TUTpA TUOCybdaTta HaTpus.

BapwuaHT 24
3apaHue 1. Amdonutel. PacueT pH B pactBopax amdgonutoB. pH B pacTtBopax 6ydepHbIx cMecen.
BydepHas eMKoCTb.
3apaHne 2. OcagutenbHoe TUTPOBaHWE

Tema 3-8

BapwuaHT 1

3apaHue 1 O6was xapakrepucTnka mMsmKo-XMMMYECKMX METOA0B aHanmaa.

3apaHue 2 MpumeHeHne AMP-cnekTpockonum Ansi YCTaHOBNEHUS CTPYKTYPbl OpraHN4ecKmx
COELVHEHWUN, N3y4eHNss ANHaMUYECKNX PaBHOBECUI, KOH(POPMAaLIMOHHbBIX NPeBPaLLEHUIA, TayTOMEpPUHU,
MEX- N BHYTPUMOIIEKYNSAPHbLIX NpeBpaLLeHNiA.

BapwuaHT 2

3apgaHve 1 Wctopusa pasButus U COBPEMEHHbIE WMHCTPYMEHTasrlbHble MEeTOAbl 3N1EMEHTHOro
OpraHM4yecKkoro aHanuaa.

3apaHue 2 Macc-cnektpomeTpus. ObLuan xapakTepuctuka Metoaa.

BapuaHT 3

3apaHne 1 OcHOBHbIe MeToaUYECKME NPUEMbBI, UCNONb3yeMble B (PU3MKO-XMMNYECKMX METOAAX
aHanusaa.

3agaHue 2 JlokanbHbI aHanms n aHanua noBepxHOCTM.

BapwuaHT 4.

3apaHve 1 CnekTpanbHble MeTOAbl B BELLECTBEHHOM, MOMEKYNSPHOM U CTPYKTYPHO-rPYynnoBOM
aHanuse opraHNM4yecknx BELLECTB.

3agaHue 2 OnekTPoOHHO-30HAOBLIE METOAbI.

BapuaHT 5
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3agaHue 1 CnekTpockonusa B BUAMMOM 1 ynbTpadumoneToBon obnactn. PoTomeTpuieckmi
aHanms BUTaMMHOB, DEHOSTbHBIX COEANHEHNI, MEKTUHOBbLIX BELLLECTB.

3apaHne 2 Ka4yeCTBEHHbLIN U KONNYECTBEHHbIM aHanM3 MeToaoM MacC-CrneKTPOMETPUN.
MpakTnyeckoe npuMeHeHne

BapwuaHT 6.

3agaHne 1 JnemMeHTHbIN aHanua3 opraHudeckux coegmHeHnn. CHN — ananusatop Y.CanmoHa.
CHNS+O — ananusaTop KoHcTpykuumn E.lMNenna
3agaHue 2 PactpoBas aneKkTpoHHast MUMKPOCKOMMSL.

BapwuaHT 7.
3agaHue 1 JIloMMHECUEHTHbIN aHanua. TeopeTnyeckmne ocHoBbl. OCHOBHbIE Y3Mbl MPMOOpPOB.
3agaHme 2 NoHHO-30HO0BbIE METOAbI.

BapwuaHT 8.

3agaHue 1 geHTudukaumnsa n KONMYeCTBEHHbIN aHanM3 OpraHMYecknx BELECTB CeKTparbHbIMM
MeToaamu.

3agaHue 2 MeTogbl CKaHMpyrOLWEen 30HAOBOW MUKPOCKOTMMN.

BapuaHT 9.

3apaHne 1 WHdppakpacHas n pamaHoBCKas criekTpockonus. KayecTBEHHbIN N KONMYECTBEHHbIN
aHanwms.

3apaHue 2 TeopeTnyeckme OCHOBbI CKaHMPYIOLLLEN 30HO0BOM MUKPOCKOMUN.

BapwuaHT 10.
3apaHue 1 CnekTpockonus S4epHOro MarHUTHOrO pe3oHaHca.
3apaHue 2 MeTopq, CKaHMpPYIOLLEN TYHHESTbHON MUKPOCKOMUM.

BapwuaHT 11.

3agaHne 1 dunsndeckas npupoabl AAEPHOro MarHUTHOro pe3oHaHca. AHanns AMP-cnekTpos.

3apaHue 2 MeToq ckaHupyloLen CUIOBON MUKPOCKONUKU. [JOCTOMHCTBA U HEAOCTAaTKM METOLOB.
O6nactv npMMeHeHUs.

BapwuaHT 12
3apaHue 1 Xpomartorpadumyeckme MeToabl aHanmsa n nx Knaccudukaums.
3agaHune 2 KayecTBeHHbIN U KONWYECTBEHHbIV aHanm3 aMMHOKUCNOT, NenTuaoBs, 6enkos.

BapuanTt 13 .

3apgaHne 1 Xpomartorpadudeckne xapaktepuctuku. [lapameTpbl yoepXMBaHUS B 3IHOEHTHON
XpomaTorpaduu.

3agaHue 2 DnekTpoxXuMmnyeckme MeToabl aHanuaa.

BapuaHT 14
3agaHne 1 Ka4yeCTBEHHbIN U KONNYECTBEHHbLIN aHanM3 XxpomaTorpamm.
3apaHue 2 lNoTeHUunomeTpus.

BapwuaHT 15.
3agaHve 1 XpomaTo-Macc-CnekTpoMeTpus.
3apanue 2 Knaccudukaums, npsmble U KOCBEHHbIE 3MeKTPOXUMUYECKne MeToabl.

BapuaHT 16
3apaHuve 1 NaszoBaga xpomartorpadums. OCHOBHbIE y3rbl XpoMaTtorpada.
3apaHve 2 lHankaTopHble 3neKkTpoabl U 9NeKTpodbl CPaBHEHWSI B MOTEHLNOMETPUMN.

BapwuaHT 17.
3apaHve 1 Xapakrepuctuka copbeHToB 1 antoeHToB B [X.
3apaHue 2 KynoHomeTpuyeckne MeToabl aHanmsa.
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BapuaHT 18.
3apaHue 1 AgcopbumoOHHas 1 pacnpeaenuTenbHas ra3oBasi xpomartorpadus.
3apaHue 2. MNpamas kynoHoMmeTpus. KyrnoHomeTpuyeckoe TUTpoBaHMe.

BapuaHT 19.

3apgaHve 1  AHanmM3 cmecen yrneBOAOPOAOB, NETYYMX XXMPHBIX KWACMNOT, CNUPTOB, 3hUpOB,
anbaernaoB, KETOHOB.

3agaHue 2 KoHgykTtomeTpus.

BapwuaHT 20.
3agaHue 1 XXugkoctHas xpomaTtorpadus.
3apaHne 2 BonbTamnepomeTpuieckue metoabl. Knaccudeckas nonsporpadusi.

BapuaHT 21.
3apaHue 1 Bbibop copbeHToB 1 antoeHToB B XKX
3apaHne 2 BonbTamnepomMeTpuss ¢ TBEpAbIMM  3fEeKTpogaMMU. MHBepcuoHHas

BONbTaMnepomMeTpusi. AMnepomMeTpuyeckoe TUTPoOBaHME.

BapuaHT 22.

3apgaHne 1 BbICOKO3(h(PeKTMBHAA >KMAOKOCTHaAs xpomatorpadmsa. HopmanbHo-thasHas u
obpaLleHHo-hasHast xpomaTtorpadusi.

3agaHue 2 Tepmuyeckuin aHanua. TepmorpasumeTpust.

BapuaHT 23

3apaHue 1 AdduHHasa xpomaTtorpadus.

3apaHue 2 OudbdepeHumanbHbll TEPMUYECKUA aHann3 n guddepeHumnanbHasa ckaHupytoLwlas
KanopumeTpus.

BapwuaHT 24
3apaHue 1 MloHoobmMeHHas xpomaTtorpadus, OCHOBHLIE MOJIOXKEHUS.
3apaHue 2 CpeactBa u MeTobl OnepaTMBHOIO aHaNMUTUYECKOro KOHTPONS.

BapuaHT 25

3apaHue 1 lNnockocTHaa xpomaTorpadus. XapakrepucTvka metoga. TOHKOCNOnHas n 6ymaxHas
XpomaTorpadus.

3apaHue 2 lpyMeHeHne TecT-MEeTOAOB W CEHCOPOB B aHanui3e OpraHUYeckux CoeguHEHUN.
XUMnN4ecKkne ceHcopbl. XapakTepPUCTUKN U OCHOBHbIE NPUHLUKMLI. BUoceHcopsl.

20.2 NMpomexyToyHasa aTrectauusi

MpomexxyToyHas aTTecTauus No AUCUMUNINHE OCYLLECTBNSETCS C NMOMOLLBIO CreayoLmnx
OLIEHOYHbIX CPEACTB:

Pegepam, CoobuieHue/0oknad/npeseHmayusi

HanucaHue pedepaTa 1 nogrotoBka coobLueHms/npeseHTaumnm no CoBpeMeHHbIM MeTogam
aHanusa.

MNepeyeHb mem peghepamos

Tembl pedepaToB:

1.MHppakpacHas cnekTpockonus.

2. KombuHauuoHHoe paccesHus (KP). Cnektpockonus KP.

3.PaguocnekTpockonnyeckne MeToabl aHanumaa.

4.CnekTpockonusa 94epHOro MarHMTHoro pesoHaHca (AMP) n anekTpoHHOro napamarHMTHOro pesoHaHca
(3NP).

5.Méccbayapckasi CnekTpoCKonus.
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6.Macc-cnektpomeTpuyeckne metogbl. CywHocTb MeToda. AHanua
7.OnNeMeHTHbIN aHanms.

8.KnHeTnyeckme metoabl aHanusa.

9./cnonb3oBaHne 3BM B aHannTN4eCcKon XMmuu:

10.MeToAabl NOKanbHOro aHanmsa n aHanmnsa NoBEePXHOCTH
11.AHanuTU4eckas aneKkTPoOHHAs MUKPOCKOMUS.
12.PeHTreHocneKkTpanbHbIN MUKpOaHanms

13.CnekTpocKonusa xapakTepmucTU4eCckux NoTepb IHEPrum NEeKTPOHOB.
14.AHanuTuyeckasa 30H40Bast MMKPOCKOMMKSI.

15.MNoneBas anekTpoHHasA 1 MOHHAA MUKPOCKONUSI.
16.0>ke-aneKTpoHHas CnekTPOCKONUS.

17.PeHTreHoBCcKas hOTOSMNEKTPOHHAS CEKTPOCKONUS.
18.9neKkTpoHHas cnekTpockonusa Ansa xumudeckoro aHanunsa (3CXA).
19.CnekTpocKonnsa MOHHOIO paccesHus.

20.Pe3epdopaoBckast CNeKTpockonusi.

21.Macc-cnekTpanbHbii aHann3 NOBEPXHOCTH.

22 .J1azepHas aecopbLMOHHasi Macc-CNeKTPOMETPUSI.
23.ApepHo-dmsnyeckne MeToabl aHanm3a noBEpPXHOCTH

OopraHun4ecknx BeLIEeCTB.

24.0nTn4yeckme MeToabl aHanua3a NoBepxHOCTU. PacTtpoBasi onTudeckas MUKPOCKOMMKSI.

25.3]'IJ'IVII'ICOMeTpI/IFI n annunncomMeTpunyeckada MMKPOCKOMUA.

Ona oueHuBaHUA pe3ynbTaToB OOy4YeHUs Ha aSK3ameHe/3adyeTe WCMOoNnb3ylTcsa creaylolime

nokasarenu (13 20.1 n 20.2):

1) 3HaHWe y4yebHOro maTtepvana W BnageHWe MNOHSTUMAHBLIM anmnapaTtoM MeTO4OB COBPEMEHHOM

aHanUTUYEeCKON XMmMuu;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;

3) ymeHve nnncTpmMpoBaTh OTBET Npumepamu, hakTaMu, AaHHbIMU Hay4YHbIX UCCrefoBaHuiM;
4) ymMeHue NpUMEHATb ra3oBYIO, XXMUAKOCTHYIO XpoMaTorpaduio M KanumnmnsipHbld anekTpodopes B

aHann3e pas3nn4yHbIX 00BbEKTOB;

5) BnapgeHue cnocobamm OLEHKN NOrpeLlHOCT! METOA0B COBPEMEHHON aHANUTUYECKON XUMUN;
BrMageHue MOHSTUMAHBIM annapaToM [AaHHOM 06nacTtu Haykum (TeopeTM4eckMMuM OCHOBaMM

LI,I/ICLI,I/II'IJ'II/IHbI), CnocobHOCTb nnncTpnpoBatb OTBET NpuMepamu, (baKTaMI/I, AOaHHbIMW  HaY4YHbIX
nccnenoBaHum, NMPUMEHATb TeopeTUnveCkne 3HaHuA AONnA pelleHUnA npakTUu4eCKunx 3aad aHarnmisa
00BEKTOB C UCMOSb30BaAHNEM mMeTogoB COBpeMeHHOVI aHannTU4YeCcKon XMMnu.,

Ans oueHuBaHUs pe3ynbTaToB OOYyYEHUs Ha 3K3aMeHe (3aveTe C OLEeHKOM) Mcnonb3yeTcs 4-
HannbHas Wwana: «0TNNYHOY», «XOPOLLOY», «yAOBNETBOPUTENBHOY, KHEYAOBIETBOPUTENLHOY.

CooTHoLLEeHNe nokasaTenen, KputepueB U LLKasnbl OLleHNBaHNA pe3ynbTaTtoB O6y‘-IeHVIFI.

YpoBeHb
KpuTtepun oueHmBaHNs KoMneTeHunin ccpopmumposaH Lkana oueHok
HOCTHU
KOMMNEeTeHUNN
lMonHoe  coomeemcmeue omeema  obyyawoujeeocsi  8ceMm lNosbiweHH Omnuy4Ho
nepeyucrieHHeIM  KpumepusM.  [TpoGeMoHcmpuposaHo  3HaHuUe bili
mMemodo8  COBPEeMEHHOU  aHaiumuyeckol  xumuu, yMeHue yPOB€EHb

cesi3bieamb MeOoPUd C Mpakmukol, esadeHue MNOHAMUUHbIM
arnnapamom co8peMeHHOU aHaIumu4eckol Xumuu

Obyvarwutica e nonHod Mepe ejadeem  MOHAMUUHBIM
arnnapamom CO8pPEMEHHOU aHanumu4yeckol xumuu
(meopemuyeckumu ocHosaMu QucyunnuHkl), criocobeH
unncmpuposams omeem ripumepamu, ¢hakmamu, OaHHbIMU
Hay4HbIX uccnedosaHul, MPUMEHSIMb meopemuyeckue 3HaHus 0rs
peweHust npakmu4yeckux 3ada4y e obsacmu aHasnu3a u U3y4YeHusi
QU3UKO-XUMUYECKUX ceolicme C  UCIoMb308aHUEM Memodos
cospeMeHHOU aHanumu4yeckol xumuu

Omeem Ha KOHMPO/bHO-UMEPUMENbHbIU  Mamepuan He Ea3oenbili Xopouwio
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coomeemcmeayem o0Homy  (0sym) u3 repeyqucieHHbIX YPOB8€EHb
rnokasamerned, HO obyyqarouwulicss Gaem npasusibHble 0mMeembl Ha
0ornosiHUmMesibHble 80rPOCHI. HedocmamouHo

pPodeMOoHCMpPUpPO8aHO 3HaHue memodos cospemMeHHoU
aHanumuyeckol Xumuu, eradeHue MOHAMUUHBLIM arnnapamom
COBpEMEHHOU  aHalumu4eckol — xumuu, unu  codepxamcs
omdernbHble rpobenbl 8 yMeHUU C8si3bleamb MEOPUK C

npakmukod.

Obyuvarowutica enadeem MOHAMUUHbLIM arnnapamom CO8peMeHHOU
aHanumu4eckou xumuu (meopemuyeckumu ocHosamu
QucyunnuHel), donyckaem owubku nApu  UMICMPUPOBaHUU
omeema npumepamu, gakmamu, OaHHbIMU Hay4HbIX
uccnedosaHuu;

usnu OonyCKaem owubKu rnpu usnrircmpuposaHuu 803MOXXHOoCcmel
rpuUMeHeHuUs COQpeMeHHOU aHanumuyeckol Xumuu e aHanuse
pas/iudyHbIX Mamepuarsios,

usnu OonyCKaem owubKu rpu OUEeHKe roecpewHocmu mMemodos
coepemeHHoC/ aHanumuyeckou Xumuu.

Omeem Ha KOHMPO/LHO-UBMEPUMESIbHBLILU — Mamepuan  He lMopoeosnbili Y0oenemsopu-
coomeemcmeyem 0bbiM  08yM(mMpemM) U3 MepeyqucrIeHHbIX YpO8€EHb mesibHO
rnokasamerned, oby4qarowutica daem HerosfHbie omeembl Ha
dornonHuUmersibHble 80MpPocCkl. [JeMoHcmpupyem Yacmu4Hble 3HaHusi
annapama memodo8 CoO8peMeHHOU aHanumu4ecKol Xumuu, unu He
yMeem  unqlocmpuposams  omeem  npumepamu, — hakmamu,
OaHHbIMU Hay4YHbIX uccriedosaHull;

unu  umeem He [ofiHoe  npedcmassieHue  NPUMEHEHUS
cospeMeHHoU aHanumuyeckoll xumuu 6 MamepuasnosedeHuu,
donyckaem cyujecmeeHHble OWUbKU rnpu OUueHKe roepewHocmu
Memo0o08 cospeMeHHOU aHanumu4yeckol Xumuu .

Ob6yuyarowuticsi erradeem yacmuyHO MeopemuyecKUMU OCHO8amu
QucyunuHabl, pazmeHmapHo criocobeH oueHusams
nozpewHocms Memodos ;

Obyuvarowutica He ymeem MAPUMEHSIMb MemoObl CO8PEMEHHOU
aHanumuyeckoll XUMuu 8 aHasnu3e pasfiuyHbIXx Mamepuasnos. He
yMeem  unqlocmpuposams  omeem  fipumepamu, — hakmamu,
OaHHbIMU Hay4HbIX uccriedogaHul.

Omeem Ha  KOHMPOIbHO-USMEPUMESbHbIU  Mamepuan  He - Heydosnemeop
coomeemcmsyem JobbiM mpeM(4embipeM) U3 MepequC/IeHHbIX U-meJsibHO

nokasamened. O6yyarowutics JdeMOHcmpupyem ompbIBOYHbIE,
pacmeHmapHbie 3HaHusi, 0Oonyckaem 2pybbie owubKu 80
enadeHuUU roHAMUUHbIM annapamoMm OaHHOU obrnacmu HayKu
(meopemuyeckumu  ocHogamu  OQUCUUIIUHbLI), He  crnocobeH
unmrempupogams  omeem ripumepamu, ¢hakmamu, OaHHbIMU
Hay4HbIX uccriefogaHull, He ymeem MPUMEHSIMb meopemu4yeckue
3HaHus Onsl peweHus npakmuyeckux 3aday aHanu3a obbekmos ¢
ucronb3oeaHUeM Memodo8 COBPEMEHHOU aHanumu4yecKou Xumuu.

TunoBble KOHTPOSbHbIE 3aAaHUA UMW WHble MaTepuanbl, Heo6xoAuMble ANA OLEHKU 3HaHUW,
YMEHWHN, HaBbLIKOB U (MNX) onbiTa AEATEeNbHOCTU, XapakTrepusylwmue 3Tanbl (PopmMuMpoBaHuA
KOMMeTeHLUUn B nNpoLecce 0CBOEHUs1 o6pa3oBaTesibHOM NporpaMmmbl

MepeyeHb BONPOCOB K 9K3aMEHY:

Ne TexkcT Bonpoca

01 OCHOBHbI€ NOHATUA B aHaNUTU4YeCKoN XnmMnn. KayectBeHHbIN, KONMYEeCTBEHHbIN aHanms

02 Knaccudukaumst METOA0B aHanm3a B aHanMTU4ECKON XMMumn

03 TeopeTnyeckne oCHOBbI aHannTn4eckom xmmmm. OCHOBHbIE MOHSATUS 1 ONpeaeneHusl.

04 [MpeaMeT 1 3agayun aHanMTUYEeCKon XMMUN. ATanbl UICTOPUYECKOTO Pa3BUTUS.

05 MpoTonutnyeckass Teopmnsa (Teopmus KUCROT U OCHoBaHuK BbpeHcTega). ABTONPOTONMU3 BOAbI.

LLikana KMCNnoTHOCTMW.
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06 PaBHoBecusa B pacTBopax anekTponntoB. KOHCTaHTbI paBHOBECKS.

07 BbluncneHme pH pacTtBopoB cuibHbIX NpoTonuMToB. PacyeT pH cnabbix KMCNOT 1 OCHOBaHWI.

08 PacueT pH conen cnabbix KMCroOT n cnabbix ocHoBaHuin. bydepHble cmecun. Boluncnenne pH
GydepHbIX pacTBOPOB.

09 KoMnnekcHble coeauHeHnda. XapakTepucTuka paBHOBECUA B pacTBOpax KOMMMEKCHbIX
coeavHeHnn. CTyneH4YaTble 1 06LWas KOHCTaHTbl YCTOMYMBOCTM KOMMSEKCHbIX COEANHEHUN.

10 OcCHOBbI TUTPUMMETPUYECKOTO aHanuia. TutpoBaHue. TpeboBaHus, npegbsBAseMble K
BELLleCTBAM M peakuusam B TUTPUMETPUU. PacdeTbl B TUTpUMETPUU. 3aKOH 9KBMBANEHTOB.

11 KomnnekcoHbl. TpunoH b. Bzanmogencreme KOMNIEKCOHOB C MOHAMWU MEeTanmnos.

12 KnucnoTtHo-ocHoBHOe TuTpoBaHue. CKayok Ha KpUBOWM TUTpOBaHWSA. PakTopbl, BAUSKOLWME Ha
BENNYMHY CKOYKA.

13 NugovkaTtopbl B npoTonutomeTpuun. MIx xapaktepuctuku. MNpuHumnel nogbopa MHAMKATOPOB.
KpuBaga TMTpoBaHus CUNbHOW KUCNOTbI CUSTbHBIM OCHOBaHUEM

14 KpvBas KOMMIEKCOHOMETPUYECKOro TUTPOBaHUS. MeTannoxpoMHble MHANKATOPbI

15 Pun3nko-xummyeckme metoabl aHanunsa. Knaccugurkaums. OCHOBHbIE MOHATUS.

16 OnekTpoXxMMmnyeckne MeTodbl aHanmsa. ONEeKTPOXUMUYECKME  CUCTEMbI.  INEKTPOAbl,
NCnomnb3yeMble B ANIEKTPOXUMUYECKMX METOOAX.

17 BapuaHTbl noTeHUunomeTpnn. YpasHeHne HepHcra.

18 MoTeHunomeTpnyeckoe TuTpoBaHme. CylWHOCTb MeToga W cnocobbl NpeacTaBreHus
NOJTYYEeHHbIX Pe3ynbTaToB.

19 BapuraHTbl KynioHOMEeTpUmn

20 Mongaporpadus. BonsTamnepomeTpus. PasnnyHble BapMaHTbl BONbTaMNePOMETPUMN.

21 KoHOyKTOMeTpus Kak MeToq aHanunsa. BapnaHTtbl KOHOAYKTOMETPUN.

22 lMoHaTne xpomartorpadumn. Knaccmndpumkauymnsa xpomartorpadmnyeckmx METO40B aHanunaa.

23 [MapameTpbl yaepXMBaHUs U XapakTepUCTUKM 3(PPEKTMBHOCTM XpomaTorpadnmpoBaHns

24 "a3oBble xpomaTtorpadbl, [a3bl-HOCUTENWN, KONTOHKMN N AeTEKTOpPbI, ucnonb3yemble B X

25 BbicokoadhdekTmBHaga XngkocTHas xpomartorpadums. XpomaTtorpadgsl B BOXKX

26 MoHoOBMEHHAsa W SKCKM3MOHHAst XpomaTorpadus.

27 KonnyecTBeHHbIM aHanusa B xpoMmaTtorpadun.

28 CnekTpanbHble MeToAbl aHanu3a. XapakTepuCTUKM NEeKTPOMarHUTHOro nanyyvexus. MNMoHsatue
crnekTpa.

29 ATOMHBIN SMUCCUOHHBIN CreKTpanbHbIn aHanmna. PotomeTpus nnameHn. MNpuHUMnel metoga

30 MonekynspHbin ~ abCcopbuMOHHBIN  cnekTparnbHbIii  aHanua.  CnekTpbl  MOrMOLEHMS.
KayecTBeHHbI U KONMMYECTBEHHLIM aHanu3 B MOMEKynsapHoOM abcopOLMOHHOM CneKkTpanbHOM
aHanuse. 3akoH byrepa-JlambepTta-bepa.

31 NHdpakpacHasa cnektpockonus. CnekTpockonusa KOMGMHALNMOHHOIO paccenBaHus.

32 JIIOMUHECLEHTHbIN aHanu3

33 CneKTpocKkonust SA4epHOro MarHUTHOrO pe3oHaHca 1 ANEKTPOHHOro NapamMarHMTHOro pe3oHaHca

34 MéccbayapoBcKkasi CNeKTPOCKONMUsS

35 Macc-cnekTpomeTpunyeckne MeToabl aHanmsa

36 JlokanbHbIN aHanua 1 aHanua nosepxHocTn. Knaccudukaumsa MeTogoB JIOKanbHOro aHanmsa.

37 ®POTOHHO-30HAOBbLIE  METOoAbl  JloKanbHOro aHanusa. [lpouecckl, npoTekawowme npu
BO36Y>XOEHUN KBAHTAMN U3Ny4YeHNs

38 doToanekTpoHHas cnektpockonus. P3IC n YO3IC.

39 KayecTBEeHHbIN U KONMYECTBEHHbIM aHann3 metogamu POOC n YOIC

40 OIEeKTPOHHO-30HAOBLIE MeToabl. Knaccudukaums MeTO0B rno NoOBEPXHOCTHOM
YYBCTBUTESTbHOCTW, NPOCTPAHCTBEHHOMY Pa3peLLEHMIo.

41 Ynpyrme B3aMMOOENCTBMS 3MEKTPOHOB C BellecTBOM. MeToabl aHanmu3a MnoBEPXHOCTH,
OCHOBaHHbIE Ha YNpyrux B3anmMogencramsix

42 Heynpyrve B3anmogencTBusi 3NEKTPOHOB C BellecTBOM. MeTogbl aHanu3a noBEpPXHOCTH,
OCHOBaHHbIE Ha YNpyrux B3aMmogemncTBusIX

43 dusnyeckne npoueccol, ucrnosnbdyemolie B O3MA n PacTpoBon 9neKTPOHHOM MUKPOCKOMUMU.

44 KayeCTBEHHbIN U KONMUYECTBEHHbI aHanu3 metoaom B O3MA

45 AHanuTnyeckas aNeKTPoOHHas MUKPOCKONUSA. QNEeKTPOHHAsA OXe-CrneKTpoCcKonus

46 KayecTBeHHbIN U KONMYecTBeHHbIN aHann3 B metoae 30C
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47 CneKTpoMeTpbl C BONTHOBOW N 3HEPreTUYECKON OANCNepPCUeEn.

48 MoHHO-30HO0BblE MeTOAbl aHanM3a. CNeKkTpocKonust paccesHnsa MegneHHbIX MOHOB

49 Cnektpockonusi pesepopaoBckoro obpatHoro paccenmBanund. KonunuectBeHHOE onpeneneHme
meToaom POP.

50 Macc-cnekTpocKkonms BTOPUYHbLIX MOHOB.

51 CraTtnyecknn n guHammyeckumn sapnantel MCBU

52 OrpaHnyeHus ucnonb3oBaHus MCBW pgnsi kayeCTBEHHOrO M KOMMYECTBEHHOrO aHanuaa.
KonnyectBeHHas obpaboTka Macc-CneKkTpoB BTOPUYHBLIX MOHOB.

53 lMoneBble 30HOOBbIE METOAbl aHanu3a noBepxHOCTU. MeToabl CKaHupylolen  30HO0BOW
MuKpockonuu. Nonesas noHHas mukpockonuna u NUM ¢ atoMHbIM 30HAOM

54 CkaHvpyowasa TyHHenbHas MMKPOCKONUS

55 MHopmauusa o noBepxHocTU, nonydyaemasa metogom CTM

56 ATOMHO-CMMOBasi MUKPOCKOMUS M ee npeumyllectsa no cpaBHeHutio ¢ CTM. CkaHupytowas
30HAO0BAast MUMKPOCKOMMS

57 PexxrMMbl MOCTOSIHHOM Ccunbl M NOCTOsSIHHOW BbicoTbl B ACM. MNpenmyliectsa n HEQOCTaTKMN.

58 AHanutndecknin noteHuman ACM

MeToguueckue MaTepuansl, onpegensowme npoueaypbl OLeHUBaHUA 3HAaHUW, YMEeHUMN, HaBbIKOB
U (MnKn) onbiTa AeATEeNIbHOCTU, XapaKTepUyrLWmX aTanbl GopMUPOBaHUA KOMMETEHL U

Mo peweHuto Kadeapbl OLEHKM 3a 9Kk3aMeH/3adyeT MoryT ObiTb BbICTaBMEHblI MO
pesynbTatamMm Tekylen atrectaumm obyyarowerocs B CeMecTpe, HO He paHee, 4YeM Ha
3aKNYUTENLHOM 3aHATUMW. [Npu Hecornacum ctygeHTa ¢ OLEHKOW NocneaHnn Bnpase caaBaThb
3K3aMeH/3a4eT Ha 00X OCHOBAHUSAX.

OueHKa 3HaHUIN, YMEHUM N HABbLIKOB, XapakTepusyolas atanbl OpMUPOBAHUSA KOMMETEHUMIA B
pamMKax usy4yeHust AUCUMNIIMHBLI OCYLLLECTBNAETCA B XO4€E TEKYLLEN U MPOMEXYTOUHON aTTecTauun.

Tekywan aTtrectaumss MNpPOBOAUTCA B COOTBETCTBMM C [lonoxeHnem O Tekywen artrectauum
obyyarowmxca no nporpamMaMm  Bbicwero obpasoBaHus  BopoHexckoro  rocygapCTBEHHOMO
yHuBepcuteTa. Tekywaa aTtrectaums npoBoauntca B dopMe(ax) nucbMeHHbix pabom (KOHMPOJbHbIE,
nabopamopHble pabomsi)

. Kputepumn oueHnBaHus npuBeneHhb! Boille.

lMpomexyToyHaa aTTecTaums MNpPoOBOAUTCA B COOTBETCTBUM C [lonoxeHnem O MNPOMEXYTOYHON
aTTecTaumm obyyaroLmxcsa no nporpamMmmam BbicLLero obpasoBaHus.

KOHTpOmnbHO-n3meputenbHble  MaTepuanbl  NPOMEXYTOYHOW aTTecTaumm BKNOYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONANOWME  OUEHUTb  YPOBEHb  MOMYYEHHbIX  3HAHWWA  K/unu
npakTnyeckoe(ne) 3agaHue(s), nossonswoLiee(ne) oueHnTb cteneHb cOOpPMMPOBAHHOCTU YMEHNUI N(MN)
HaBbIKOB, U(MNK) ONbIT AeATENBHOCTMW.

Mpn oueHnBaHMM MUCMONb3YTCA KONMMYECTBEHHbIE LUKAlbl OLEHOK. Kputepun oueHnBaHusa npvBegeHbl
BbILLE.
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