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PABOYASA MPOrPAMMA YYEBHOWU OUCLIMMITUHBI

51.0.12 CoBpemMeHHasa aHanuTu4yeckasa xmumms
Koo u HaumeHosaHue aUCL{UI'IHUHb/ 8 coomeemcmeuu c y'-Ie6HbIM rnriaHom

1. Koa u HammeHoBaHue HanpaBreHuA noaroToBku/cneumnanbHOCTH:

04.03.02 Xumus, dusmka n MexaHuka matepuarnos

2. NMpodunb noaroToBku/cneumnanmsaumna: MatepnanoBeeHme u MHAYCTPUSA HAHOCUCTEM,

3. KBanudukauma BbinyckHuka: 6akanasp
4. ®opma o6y4eHuUs: oYHas

5. Kacdbegpa, oTBevarowan 3a peanmsaumio gucumnnuibl: Kadeapa aHanMTn4eckom XmumMmmm

6. CoctaBuTenu nporpammbl: __KapnoB Cepren ViBaHOBWY, A.X.H., AOLIEHT

(OUO, yyeHass cmeneHb, y4eHoe 38aHue)

7. PekomeHaoBaHa: HMC xumunyeckoro dakynbteta Ne 4 ot 11.04.2024
(HaumeHogaHue pekomeHOyowel cmpykmypbl, dama, HOMep MPOMOKOa,

OmMemKuU O rfPoOIeHUU 8HOCAMCS 8PYHYHYI0)

8. YuebOHbIN roa: 2026 / 2027 CewmecTp(bl): _ 5



9. Llenu n 3agayum y4e6HOM AUCLUNIIUHDI:
Llensimu oceoeHusi y4yebHOU OuCUUMIUHBI
COBPEMEHHON aHanNMTUYECKON XUMUN.

ABJIAOMCA. o6yl-|eH|/|e CTyoeHToB OCHOBaM

3adayu y4ebHoU OuCyUMNUHbI:

- Ha OCHOBAHWUW NOSTYYEHHbIX TEOPETUYECKNX 3HAHMUI N NPaKTUYECKOro MeTogaMm XMMMUYeCcKoro
aHanusa CTyAeHTbl MOIMMM npaBuiibHO BblIOMpaTb MeTOo4 aHanuM3a B COOTBETCTBUMM C
noctaBfieHHOW nepen HUMMM Npodnemon,

- paspaboTtaTtb cxeMy aHanusa,

- NPaKTU4EeCKN NPOBECTU €ro U MHTEPNPETUPOBATL MOSTyYEHHbIE pe3ynbTaThl.

10. MecTo y4yebHOM AncuunnuHbl B cTpykType OOIN: yacTb, hopmmpyemasi ydvacTHUKaMm
obpasoBaTenbHbIX OTHOLWEHUN (BapuaTnueHag) 6noka b1, K KOTOPON OTHOCUTCA AUCUUNIIVHA.
Ob6s3aTtenbHas 4acTb.

TpebosaHusi K 8XOOHbIM 3HaHUSIM, YMEHUSIM U Haebikam: [aHHas aucumnnuHa TpebyeT oT
cTygeHToB 0asoBbiXx 3HaHMA MO kypcam " dusmka”, "Obwasa u HeopraHuyeckaa xvmus",
"CoBpeMeHHasa usndeckasa xumus”, " IHdpopmaTtmka'.

B pesynibTate OCBOEHUA AOUNCUUMIINHBbI CTYOEHTbl OOJTKHbl Bnagetb OCHOBHbIMU TMOHATUAMU
aHanMTUYECKON XUMUU, 3HAHUAMMN TeopeTnveCknx oCHOB COBPEMEHHbLIX MeTOOO0B aHalin3a, nx
npuMeHeHnsa B XMMN4YeCKOM aHalrim3e.

HucyunnuHel, 0ns komopbix OaHHas oOucuyuriuHa sernsemcs rpedwecmesyruwel: ABNaeTcs
npegwecteyowen Kypcy " CnekTpockonnyeckme MeTodbl WccnegoBaHUs MaTepuanos”,
"MuKkpockonuyeckme MeToAdbl  UCCrenoBaHWA  CTPYKTypbl  Martepuanos”, "MeTtponorug,
cTaHfapTusauma u ceptndumkauma matepuanos”.

11. MnaHupyemblie pe3ynbTaTtbl 00y4YeHUsA Mo AucuunnuHe/Mmoaynio (3HaHUA, YMEHUS,
HaBbIKN), COOTHECEHHbIe C MMIaHUupyeMbIMN pe3yribTaTaMu OCBOEHUs1 obpasoBaTesibHOU
nporpaMmmbl (KOMNEeTeHLMAMU) U MHOAUKAaTOPaMU UX AOCTUXKEHUSA:

Kog HasBaHune Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMK
OrlK- | Wcnonbsyet npn | 26.001 lMpurotoBneHue o YMeTb: MpoBecTn noaroToBKy
1.1; peLleHnn 3agav A/01.6 CTaHOapTHbIX WHCTPYMEHTapMs M XMMWYECKOW MOCydbl AnS
npodeccruoHanbHo pacTBOpOB Ana | npoBeaeHust ncnbITaHWU cblpbs "
N OeaTenbHOCTH nposeneHus nonycabpukaTtoB
TeopeTnyeckme KanopnMmeTpuyecknx | e KanmubpoBaTb npubopbl AN NPOBEAEHMS
OCHOBbI (PU3UKO- " nabopatopHoro aHanmsa npo6 (o6pa3uos)
XnMum XpomaTtorpaduyeck CbIpbs " nonycabpukatos Ctpoutb
nonynpoBoaHUNKOB MX MeToaoB aHanm3a KaJ'IVI6DOBO‘-IHbIe KpuBble
bIX Marepunanos e CTponTb  rpagyvMpoBOYHblE  KpMBbIE
OrlnK- Wcnonb3ayeT npu (Tabnuubl)
1.2, pewennn 3anad e Bnapetb: BnageHne ©a3oBbIMW HaBblKaMu
HQOCbeCCVIOHa”bHO npoBeaeHus McnblTaHUN cblpbA,
N DEATENbHOCTN nonycabpukaToB 1 rOTOBON NPOLYKLUN.
TeopeTuyeckne
OCHOBBbI
CTPYKTYpPHON
XUmum
HeopraHM4eckux
MaTepuanos
OlK- | Wcnonb3ayeT npu
1.3; pelieHnn 3agad
NpodeccrMoHanbHO
1 OeATEeNbHOCTU
TeopeTuyeckne




OCHOBbI ME€XaHUKUn

MaTepuanos
OlK- Mpennaraet 40.044 Onpenenexune YMeTb: [pUMeHaTs MeToauKn NpoBeaeHNs
1.4, UHTepnpeTauuo A/01.6 XapaKTepucTuk UCMbITaHWI Ka4eCTBa ChlPbEeBLIX MaTepuanos n
pesynbTaToB cblpbsa Ans BblMyCcKaeMomn NpoayKLumu.
3KCMNEPUMEHTOB U nNpou3BOACTBA OdopmnaATb pesynbTaTbl UCNbITAHUA OCHOBHbIX
pac4yeTHo- HaHOCTPYKTYpunpoBa 1 BCMOMOraTesibHbIX CbipbeBbIX MaTepuarnos B
TEOpETUYECKNX HHbIX MaTepuaros AOKyMeHTax ycTaHoBeHHoro obpasua.
pabort ¢ 3HaTb: PUINKO-XMMUYECKNE METOAbI aHanum3a.
ncnonb3oBaHNEM
TEOpETUYECKNX
OCHOB X1MWW,
HU3NKN U
MeXaHUKK
MaTepuanos
OlK- PaboTtaeT ¢ A/02.6 | lNprvMeHeHne HOBbIX YmeTb: [NpoBecTu noarotoBky 06pasuos K
2.1; XUMUYECKNUMN MeTo40B nposeaeHnio NabopaTopHbIX UCTIbITAHWIA.
BelecTBamMm ¢ nony4yeHus, [MpoBecTU yCTaHOBKY PEXUMOB Ha
cobnogeHnem UcnbITaHNs K nabopaTtopHOM 060opya0oBaHNM.
HOPM TEXHUKM OL|EHKM MpoBecTn nogrotoska nabopaTopHOro
BesonacHocTH notpebutenbckux | 06opyaoBaHMS U UHCTPYMEHTOB AN U3MEepPEeHUN.
OnK Mposoaut CBOWCTB [MpoBecTu n3amepeHne napaMmeTpoB MaTepuanos
-2.2; 3KCNEepPUMEHT no NonMMepHbIX Ha cneumansHOM obopyaoBaHUK.
nccrnegoBaHuio "oToBMTHL NabopaTtopHoe obopyaoBaHue,
peakumn, WHCTPYMEHTbI A1151 UBMEPEHUIA.
npoLeccoB n AHanuanpoBatb pesynbTaTbl UCMbITaHUI
mMaTtepuanos c 0bpasuyoB 1 0opMNATbL UX B COOTBETCTBUM C
NCMNonb30BaHNEM npasunamm.
CTaHOapTM3npoBaH Bnagetb: HaBblkamu COCTaBNeHWsS OTYETOB MO
HbIX Mpoueayp pesynbTatam UCMbITaHWUN..
Or1K- Mposogut A/03.6 MpoBeneHune YmeTb: CocTtaBneHne n opopmneHue
2.3; CTaHOapTHble TEKyLLMX U NPOTOKOSIOB UCMbITAHWUNA.
onepauuu no OOMNONMHUTENbBHbIX 3HaTb: [1poBegeHne TekyLnxX n
AunarHocTuke ncnbiTaHWM AOMOSTHUTESNbHBIX UCTIbITAHWI XapakKTePUCTUK
PU3NYECKNX U NONMMEpPHbIX NOMMUMEPHbIX HAHOCTPYKTYPUPOBAHHbIX MIEHOK
XUMUYECKNX HaHOCTPYKTypuMpoBa
CBOWCTB HHbIX MIEHOK C
MaTepuanos 3agaHHbIMU
Or1K- Mposogut notpebutenbLckumm
2.4 nccrnegoBaHus Xapakrepuctukamm

CBOWCTB BELLIECTB
1 maTepuarnos ¢
NCMNOMb30BaHNEM
CEPUNHOIO
Hay4Horo
obopyaoBaHus

12. O6bemM aMcuMnuHbI B 3a4eTHbIX eguHMUax/vyac.(e coomeemcmeuu ¢ y4ebHbIM MaHoM) —

4/144,

Popma NnpoMeXXYyTOHYHOM aTTeCcTalUMU (3avem/sk3ameH) IKIAMEH.

13. Bugbl yuebHOM paboTbl
13. TpyaoeMKoCcTb NO BUAam y4ye6Hon paboTbl

Bug y4ebHom paboThbl

TpyaoemKocTb

Bcero

Mo cemecTpam

Ne cemecTpa 5




AyaUTOPHbIE 3aHATUSA 72 72
nekumm 36 36

B TOM Yncne: npakTuyeckne 0 0

' nabopartopHsle 36 36

K 8 8

CamocrosTensHasa paborta 28 28

B TOM YuCrle: KypcoBas paborta (MpoekT) 0 0

dopma NpoMexyTO4HON aTTecTaumm 36 36

(3k3aMeH —  4yac.)

WToro: 144 144

13.1. CopnepxxaHne AUCLUNIUHLI

n/n

HaunmeHoBaHve pa3sgena
ONCLUUNNUHbBI

CopnepxaHuve pasgena aucCUUnmvHbl

Peanus
auus
pasgena
aveumnn
WHbI C
NoMoLLb
1o
OHamH-
Kypca,
JQYMK *

1. Nekuun

1.1

AHanutn4yeckas XUMUS.
OCHOBHblE MOHATUA "
onpegeneHus. TeopeTnyeckune
OCHOBbI aHanuTU4ecKon
XUMUW,

Knaccudpmkauma  aHanutudecknx  metodoB.  Kpatkun
uctopuyeckun  odepk.  MeTogonormyeckme — acnekTbl
aHanuMTU4ecKom Xummmn. AHanutnyeckas cnyxta. 3HadeHne
1 obnactv NpUMMEHEHNS XMMUYECKOro aHanmaa.

O16op npobbl. [lNogrotoBka npobbl  Ana aHanusa.
MamepeHne. [pagyupoBka. AHanMUTUYECKUA  CUrHan.
Mpegen  obHapyxeHus. To4HOCTb  M3MEpEHMs.
Cuctematuyeckme u  crniyvyamHble owwnbkn. Cragum
aHanuTMYeCcKoro nmnpouecca C TOYKUM 3peHus  Teopun
MHpopmaumnu.

1.2

Xumnyeckne metoabl aHanmsa
(TUTPUMETPUA 1 rpaBUMETPUS)
paBUMeTpUYeCckMe  MeToabl
aHanusa.

OCHOBHblE TUMbI peakuuin U NpPoLEecCoB, NMPUMEHSIEMbIX B
aHanuTM4eckon xumun. MigeanbHble U pearnbHble CUCTEMBI.
AKTUBHOCTb M KOHLEeHTpaums. OCHOBHas U KOHKypupyloLlas
peakumm. O6wasa ©n paBHOBECHas  KOHLUEHTpauuw.
KoHCTaHTbl paBHOBecUs B uMaeanbHbIX U peanbHbIX
cucTemax.

FpaBMMeTpUYeCcKue MeToabl aHanu3a.

PaBHoBecue B cucteMe ocagok-pactsop. PacTBopuMoCTb 1
npovsBegeHne  pacTBOPUMOCTM. O6pasoBaHne u
pacTBopeHue  ocagkoB.  Paktopbl, BnvsAOWMEe  Ha
pacTBOPMMOCTb MariopacTBOpMMOro anekTponuTa.
CyWHOCTb  rpaBUMETPUYECKOTO MeToaa aHanuaa.
AmMOpHBIE U KpUCTannuyeckMe ocafdku, YCrnoBuA UX
nony4eHus. CoocaxgeHue. lMpumeHeHne
rpaBMMETPUYECKOrO MeToAa.

1.3

TuTpumeTpuyeckmne
aHanuaa.

MeToabl

TuTpmeTpnyeckne MetToabl aHanusa.
MpoTonuTuyeckass Teopus KUCIOT M OCHoBaHun. Cwuna
KMCNOT M ocHoBaHui. KoHcTaHTbl Auccouunaumm cnabbix
anekTponutoB. VloHHOe npowussBegeHue Boabl. bydepHble
pacTtBopbl. ['mgponu3 conen. Pacyét pH B pacTtBOpax
CUNMbHBIX U cnabblx pacTBOPOB KUCIIOT M OCHOBaHWUNM,
conen.CywHocte TuTpumeTpun. CTaHOapTHbIE PacTBOpbI.
KpvBble TWUTPOBaHMS CWUMbHBLIX KWACAOT WM OCHOBaHWN.
KncnoTtHo- OCHOBHbIE MHAMKATOPBI.

KpvBble TUTpPOBaHWsi crabblX M MHOFOOCHOBHbBIX KUCIOT.
lMpumeHeHne KMCMNOTHO- OCHOBHOTO TUTPOBAHWSI.
OcagutenbHoe TUTPOBaHKE.
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KomnnekcoobpasoBaHue. Tunbl nuraHgoB. CBoncTBa u
TMNbI KOMIMITEKCOHOB. OTunenHgnamMmmHTeTpayKkcycHas
kncnota (3OTA). Komnnekcel MeTannos ¢ J3OTA.
KomnnekcomeTpuyeckoe TutpoBaHue. KpuBble TUTPOBaHUSA.
CnocoObl OBHapyXeHWsi  KOHEYHOW TOYKU TUTPOBAHWSI.
MpUMeHeHNe  KOMMIIEKCOHOMETPUYECKOrO  TUTPOBAHUSA.
Mpsimoe, oOpaTHOe, BbLITECHUTENBHOE W  KOCBEHHOE
TUTpoBaHue. OnpeneneHne XecTkocTu Boabl.
OKUCnMTENBHO-BOCCTAHOBUTENBLHOE paBHOBECUE.
YpaBHeHne HepHcta. OkucnutenbHO-BOCCTaHOBUTENbHOE
TuTpoBaHue. Kpueble TuTpoBaHus. Cnocobbl 06HapyxeHus
KOHUa TUTPOBaHMS. CraHgapTHble pacTBOpbI.
lMNepmaHraHaToOMeTpus. HOuxpomatomeTpusi.
BpomatomeTtpus. MogomeTtpus.

1.4

Pusnko-xummnyeckne  Metogbl
aHanusa (cnektpodotomeTpus
" doTomeTpus,
noTeHUnomMeTpus,
Xxpomartorpaus).
OneKkTpoxumuyeckne Metoabl
aHanusa.

Knaccudumkaumsa anekTpoXumMmMyecknx MeToAoB  aHanmsa.
PaBHOBECHble M HepaBHOBECHbIE 3NEKTPOXUMUYECKME
CUCTEMBI. JNEKTPOXMMUMYECKas S4elika U e€ aNeKTpUYeCcKui
aKBMBanNeHT. WHOuKaTOpHble 3nekTpoAbl U 3NEKTPOoLbl
cpaBHeHusi. MembpaHHble anekTpopbl. MoTeHunomeTpus.
NoHomeTpus. MNMoTeHumomeTpuyeckoe TUTpOBaHME.

OnektporpasumeTpus. 3akoHbl Papages. [pamaa w

KOCBEHHasA KyINOHOMETpUA. KyJ'IOHOMeTpI/NeCKOG
TUTPOBaHMe.
Ocuwmnnorpacduyeckas nonsporpagus. MMnynbcHas

nongporpadusa.  [lepeMeHHo-TokOoBasd  nonsiporpadus.
BonbtanepomeTpus. AmMnepomeTpuyeckoe TUTpPOBaHMe.
MNpyMeHeHne  BONMbTaMNEPOMETPUM  ONA  U3YyYeHUs
OpraHM4yeckux peakuun. AnNeKTponpoBOLHOCTL PaACTBOPOB.
OKBMBaneHTHbIe 3NEKTPONPOBOAHOCTH WNOHOB.
N3mepuTenbHble MOCTOBbIE CXEMbI. Mpsimas
KOHOYKTOMETPUA W KOHOYKTOMETPUYECcKoe TUTUpPOBaHUe.
BonbTamnepomeTtpuyeckne metoabl aHanumaa. lNpegenbHbli
anddyanoHHbIN TOK. Knaccuyeckas nonsporpadus.

15

Xpomatorpaduyeckme metoabl
aHanusa.

XpomaTtorpaduyeckue metoabl aHanusa.

Uctopua oTkpbiTa  xpomaTorpaduu. Knaccudumkaums
Xpomartorpaduyecknx MeTogoB Nno arperatHoOMy COCTOSIHUIO
¢as, cnocoby npoBedeHuss aHanu3a (PpoHTarbHas,
BblTECHUTENbHAA U AMOEHTHad), TNy HENOABMKHOK dasbl
(konoHo4Hasi, OymaxHasi, TOHKocromnHasd). [lapameTpsbl
yoepxvBaHus. Yncno TteopeTMyeckux Tapernok U BbiCOTa
3KBMBarneHTHas TeopeTuveckon Tapenku (BAOTT). BnusHue
TMNa CBA3e/M Ha napamMeTpbl XpomaTorpaduyeckoro
yOepXKvBaHus.

BbicokoadhpekTnBHas rasosasi (kannnnsipHas)
XpomaTorpadus.

YcTponctBo xpomaTorpada. [as-Hocutenb, BBOA NpoObI,
KOSOHKKW, fOeTekTopbl. KadecTBeHHbI aHanui. WHaekcbl
KoBaua. KonuuectBeHHbI aHanua. OnNTMMmn3aumsi CKOpocTHu.
YpaBHeHve BaH [eemTtepa. BrnvsHue TemnepaTypbl Ha
napamMeTpbl YAEPKUBaHUS.

BbicokoadhdhekTnBHass  XKMOKOCTHas XpomaTorpadus.
YCTPOWCTBO XMOKOCTHOrO XxpoMatorpada. AacopbumnoHHas,
HopManbHo-¢asoBas " obpalleHHo-daszoBast

BbICOKO3hhEKTMBHASA XnakocTHas XpomaTorpadus.
KauecCTBeHHbIV 1 KONMYECTBEHHLIN aHanms.
NoHooOMEeHHMKM 1 wnx  cBoncTBa. MoHoobGmeHHas
xpomartorpadus. VMioHHast xpomaTtorpadmsi. DKCKIHO3NOHHAs
XpomaTorpadusi.

lMnaHapHaa xpomaTorpadus. BbicokoadhpekTmBHas
TOHKOCNOMHas xpomartorpadus. Bbibop onTumansHoOro
MeToda XxpoMaTtorpadmyeckoro aHanmsa.
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1.6

CI'IeKTpOCKOI'I nyeckme mMeToabl
aHanumaa.

CneKkTpocKonMyeckme metoabl aHanusa.

BeeneHve B CNEKTPOCKOMNUIO. Knaccudukaums
crneKkTpanbHbIX METOAO0B. ONEKTPOMArHUTHOE U3Ny4eHne u
ero B3aumopgencTBMe c BeuwlectBoM. OCHOBbI Teopuun
aTOMHbIX W MOMNEKYNSApHbIX CrekTpoB. WHTEHCUBHOCTb
cnekTpanbHbiX  FNIMHUA U BEPOATHOCTb  KBAHTOBbLIX
nepexogos. LllupuHa cnekTpanbHOW NuHUKW. Cxema
cnekTporpada. WICTOuHMKM usnyveHusa. ATtomusaums wu
BO3OyxgeHne 4vactud. MoHoxpomMaTusauus K3nyyeHus.
MpuémHukn nanyyerHns. Lymel.

MeToabl aToMHOM cnekTpockonun. ATOMHast SMUCCUOHHAs
cnekTpockonus. IcTouHnkM Bo3byxaeHnsi. KauecTBeHHbIM 1
KONMWYECTBEHHbIN aHanu3. 3MUCCUOHHAasA doTomMeETpPUSA
nnamMeHu.

MonekynapHas  cnekTpockonus B BUOAVMON  U”
ynbTpaduoneToBo obnactax. 3akoH CBETOMOrMOLLEHMS.
KayecTBEHHbIN M KONUYECTBEHHLIN (DOTOMETPUYECKUN U
cnekTpooTomMeTpruyeckuin aHanuas. WNHdpakpacHas
cnektpockonusi.  KombuHaumoHHoe  paccesHus  (KP).
Cnekrtpockonusi KP. Hedpenometpus n typbugnmetpus.
JTloMUHeCUEeHTHbIV aHanua. dnyopecueHuns "

docdopecueHLms.

PagwnocnekTpockonuyeckune mMeToabl aHanuasa.
CnekTpockonusa SaepHOro MarHUTHoro pesoHaHca (AMP) u
3MEKTPOHHOro NapamarHMTHoro pesoHaHca (3r1P).
Méccbayapckas CMEeKTPOCKONUS. Macc-
cnekTpomeTpuyeckne metoabl. CylHOCTb MeToga. AHanus
OpraHVYecknx BewecTB. ANEeMEHTHbIN aHanus.

1.7

ABTOMAaTM3aLUNA XUMUYECKOro
aHanuasa. NpuveHeHne OBM B
aHanUTUYECKOM XUMUN.

Mcnonb3oaHne 3BM B aHanutuyeckon xumun: CGop u
nepeBuyHasi obpaboTka pesynbTaToB aHanusa; obpaboTka
MHOTOKOMMOHEHTHbLIX ~ CMEKTPOB M XpOMaTorpamm.
Ynpaenenne aHanutuyeckumu npubopamn, cosgaHue
rmbpuaHbIX yCTPOMCTB aHanu3aTop-OBM. ABTomartusauums
XUMMUYECKOro aHanusa. ABTomaTtusauusi NepuoandecKoro,
OMCKPETHOro aHarnm3a u HenpepbIBHOMO aHanm3a B MOTOKE.
MPOTOYHO-UHXEKLMOHHBIA aHanm3. ABTOMaTU3MPOBAHHbIE
Npubopbl, CUCTEMbI U KOMMIEKChI, aBTOMAaTbl-aHan13aTopbl
ans  nabopaTtopHOro U MPOM3BOACTBEHHOrO aHanusa.
Mpumepsl COBPEMEHHbIX BbICOKO3( P EKTUBHBIX
aHanuMTU4ecknx npmbopoB-aBTOMATOB (rasoaHanmsaTopbl,
XPOMaTO-Macc-CrekTpoOMeTpbl, aBToMaTuveckme npubopsl 1
CUCTEMbI Ansi MPOTOYHO-UHXEKLUMOHHOrO aHanu3a, Ans
otbopa M aHanu3a npod KOCMWYECKOro BeLLecTBa,
nabopaTtopHble pobOoThI).

1.8

Knnetnyeckune MeToabl
aHanusa.

KvuHeTnyeckne metoabl aHanmsa. CywHOCTb METOAOB.
KaTanutunyeckuin " HeKkaTanuTuyYeckuin BapuaHTbI
KMHETUYECKMX  METOAOB; WX  YyBCTBUTENMbHOCTb W
CENEKTMBHOCTb. TUMbl MUCMOMb3yEMbIX KaTanmmuTUYecKux U
HekaTanuTUYEeCKNX peakuui: OKUCIEHMA-BOCCTAHOBMNEHMS,
obMeHa nuraHgoB B KOMMMEKcax, MNpeBpalleHus
OopraHnyeckmx coeguHeHWN, doToxummyeckme "
depMeHTaTMBHble  peakumn. CrnocoObl  onpegeneHuns
KOHUEHTpauuy No AaHHbIM KMHETUYECKMX M3MEPEHUIA.

1.9

MeToabl nokanbHOro aHanusa
1 aHanmaa NoBepXHOCTH.
O6Lwwme Bonpocsl

Metoaobl nOKanNbHOroO aHanu3a W  aHanusa
NOBEpPXHOCTHU. Obwue MOHATUA. 3agaun
pacrnpenenuTenbHoro aHanusa. MNMoBepXHOCTb Kak OOBbEeKT
aHanusa. JlokanbHOCTb MonepeyHass M  NPoAonbHas.
BsaumopelictBue KOPMYCKYNSIPHbIX ny4KkoB "
3MEKTPOMAarHUTHOrO U3ny4YeHus ¢ aHanuTUYeckon npoGo.
OnNeKTPOMarHUTHbIN CNeKTP, MeTo/4bl NOKaNbHOro aHanMsa B
pasnuyHbIX AnanasoHax cnekTpa. Knaccudukaumns metoqos
no cnocoby reHepauuyM aHanMTUYECKOro curHana, no
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cnocoby otbopa aHanuTMyeckonm uMHdopMauuu, Mo
NoKanbHOCTH.

1.10

AHanutnyeckas ANEeKTPOHHaA
MUKPOCKOMUA. AHanutnyeckas
30HA0BaA MUKPOCKOMUA. Oxe-
ONIEKTPOHHAA CNEKTPOCKOMUA.

AHanuTnyeckasn 3neKTpoHHasaA MUKpockonua. [NpuHUMNbI
pacTpoBOM 1 NPOCBEYMBAIOLLEN SNEKTPOHHOW MUKPOCKOMUN.
dopmupoBaHue un3obpaxeHnss aHanuManpyemon npoobl.
AHanuTnyeckuMe KaHanbl B pacTpoBOM U NpoCBeYMBaoLwem
3ANEKTPOHHLIX  MUKpOCKoMnax. PeHTreHocnekTpanbHbIn
MUKpOaHanu3 — NPUHUMNLI MeToaa, XxapakTepucTnyeckoe u
TOPMO3HOEe peHTreHoBCcKoe nsny4veHue, npegensl
OOHapyXeHUst  3NeMEHTOB,  KOMWYECTBEHHbIN  aHanms.
Cucrtematuyeckune norpeLLHoCcTy, obycnoBneHHble
reTeporeHHOCTbIo npoosl, HU3KOW 3ANEeKTpo- n
TEeNNonpoOBOAHOCTLI,  MarHUTHOM  XECTKOCTb  dhas.
AnnapaTtHble  yHKUMK. HepaspylwalLwmin noCnonHbIN
aHanu3 npu BapuauuMm 3HEpPrum NepBUYHbLIX JNEKTPOHOB.
KaTtogontoM1MHeCcLEeHTHbIN MUKpOaHanus. MpuHUMNBI
pPEKOMOMHALMOHHOM NIOMUHECLEHLMK, cneundmKka aHanusa
NnonynpoBOAHMKOB W ONAneKkTpukoB. KonnyecTBeHHbIN
KaTOL4ONMIOMUHECLUEHTHBIA  aHanu3 CyOMUKPOHHbIX CroeB
NonynpoBOAHMKOBLIX  reTepocTpykTyp.  Cnekrpockonus
XapakTepucTUyecknx  MoTepb  3HEprun  dMeKTPOHOB.
MogroToBka npo6. PagunaunoHHbie nedekTbl 7]
cuctemaTnyeckme norpeLLIHoCcTH aHanuTM4eckown
ANEKTPOHHOW MUKPOCKOMUMW.

AHanuTnyeckas 3oHOOBas MUKPOCKOMUS.
CkaHupytoLwas TyHHenbHas MUKpocKonusi. ATOMHO-
cunosas Mukpockonus. Nonesasi amuccus. MNonesas
3MEKTPOHHAsA U MOHHAS MUKPOCKOMMUS. ATOMHbIN 30HA.
MprHUMNbI hopMMpPOBaAHNSA N30DPaAKEHUIN aHANN3NPYEMON
NpoBbl. AHanNMTUYECKne BO3MOXXHOCTU METOL0B.
Oxe-3aneKkTpoOHHaA cnekTpockonus. ekt Oxe.
dunsmdeckmne ocHoBbl Oxxe-3reKTPOHHOW CMEKTPOCKONUM.
Oxe-MNKPO30HA,. DMNEKTPOHHbIE CMEKTPOMETPbI.
KauecTBeHHbI aHanua — ngeHTudmkaumsa aneMmeHToB,
Xapakrepa XMMmniyeckux ceasen. KonnyectBeHHbI aHanma.
KoadhdhunumneHTbl OTHOCUTENBHOW YYBCTBUTENBHOCTH.
Cuctematuyeckme norpeluHocTu. NogrotoBka nNpob Kk
aHanusy. MeTponoruyeckne xapakTepucTmkm metoga u
npvMepbl MPUMEHEHUS.

1.11

PeHTtreHoBckas

P OTO3NEKTPOHHASA
CNEKTPOCKONWUS,
CneKkTpocKonusi MOHHOro
paccesiHus,

PeHTreHOBCKas ¢hpoTOINEeKTPOHHAA
crieKTpockonus. "eHepaums OTOSMNEKTPOHOB.
DOTOSMNEKTPOHHAsI CMEKTPOCKONUSA C ynbTpaduroneToBbiM
BO30YXOEHNEM. OneKTpoHHas crnekTpockonus  Ans
Xummyeckoro  aHanm3da  (OCXA). KayecTBeHHbIn 1
KONMMYECTBEHHbIN  3NIEMEHTHbLIN  aHanM3  MOBEPXHOCTW.
Cnoco0bbl O4MUCTKM NOBEPXHOCTW. NoeHtudunkaums
Xapakrepa XMMWYECKMX CBA3EW W JHepreTnyeckoe
paspewenne. OCXA ¢ Bapmauven yrma oTtbopa
aHanuTmMyeckoro curHana. CUHXPOTPOHHOE W3My4YeHne |
MOHOXpoMaTr3auuns NnepBUYHOro PEHTIEHOBCKOIO
nsnyyeHus. TlornoweHme peHTTEHOBCKOTO  M3MyYeHMs.
PeHTreHoBckasi abcopbUMOHHAs CMNEeKTPOCKOMUSA TOHKOW
CTPYKTYpbI Kpasi MOrnoLeHust.
CnekTpockonus MOHHOro pacceaHuA.
KnHemaTtnyeckne W OMHAMWYECKNE  COOTHOLLEHWUS
3NleMeHTapHoro  akta  paccesHus.  CnekTpockonus
paccesaHus MeaTEHHbIX NOHOB ans aHanu3a
NMOBEPXHOCTHbIX MOHOCIIO€B. Pesepdopnosckas
cnekTpockonus. NocnonHbI HepaspyLlaLumMi aHanus.

1.12

Macc-cnekTpanbHbIin aHanus
NOBEPXHOCTH,

Macc-cnekTpanbHbIiA aHanus NoOBepPXHOCTU.
rlpVIHLI,I/II'IbI MaccC-CneKkTpanbHOro aHarnmusa. MNCcTOYHMKM
NOHN3aLUUN. Macc—aHanmaaTopbl. ,D,eTeKTOpr. MCKpOBaﬂ




8

Macc-cnektpomeTpus. Crnocobbl aHanmsa NOBEPXHOCTU B

I/ICKDOBOIZ MacCcC-CneKTpoMeTpun. Macc-cneKTpomeTleﬂ
BTOPUYHbLIX WNOHOB - CTaTU4eckKMn U1  AUHAMUYECKUI
BapuaHTbI. MoHHoe pacnbiieHne w1 BbIXO4 NPOAYKTOB

pacnbineHus. MNMocnonHbli aHanua. PeakunoHHas amuccus
BTOPWYHbLIX MOHOB M CNOCObbI YCTPaHEHMS1 CUCTEMATUYECKMX

norpeLuHoCcTeN. KonnyecTtBeHHbIN aHanms,
WOHHOMNErnpoBaHHbIe cTaHgapTHble o6pa3subl,
MeTposiornyeckme XapaKTepucTUKu MOCMNONHOro
pacnpenenurenbHOro aHanuaa. Macc-cnekTpanbHas
MUKPOCKOMMSI. Macc-cnekTpomeTpusi pacnblfIeHHbIX
HenTpanen. Cnoco0Obl NOCT-MOHM3aLNN. AHanuns
HenpoBogsAWMX 0oObekToB MeTogoM  GombGapampoBKM

ObiCTpbiMM aToMamu. JlazepHash MMKPO3OHZOBas Macc-
CNEeKTPOMETPUS. DNEMEHTHBIN 1 MOMNEKYNAPHbIA NOKanbHbIN
aHanus ¢ ncnonb3oBaHMeM BapuaLmmn NAOTHOCTY MOLLHOCTH
nasepHOro uanyveHusi. AHanu3 OpraHM4Yeckux BELLECTB.
JlasepHas gecopbunoHHasi Macc-CnekTPOMETPUS.

1.13 AnepHo-dusnyeckne metoabl | AgepHo-dusnyeckune MeToAbl aHanusa
aHanunsa noBepxHOCTU, NOBEPXHOCTU. PaanoaktueHbIn pacnag. AKTUBALMOHHbIV
OnTtuyeckne MeToAbl aHanu3a | guanua. MrHoBeHHOpaAMaUMOHHBLIM  aHanu3. SaepHbin
NOBEPXHOCTU. MUWKPO30HA. PeHTreHocnekTpanbHbIi aHanu3 C WOHHBLIM

BO3OYXOEHNEM. Pe3oHaHCHbIe MeToabl aHanusa
NOBEPXHOCTN. MpuHUMNBI asTopaguorpadumu.
MwukpoasTopaguorpacdusa. AsTopaguorpadms  BbICOKOro
paspeLlueHus. iccnegoBaHme anemMeHTHOro pacnpeneneHus
Nno rpaHnuam 3epeH B metanfax 1M noaynpoBogHUKax.
OnTtnyeckne metodbl aHanm3a | OnTMYeckMe MeToAbl aHanmM3a NOBepPXHOCTW.
NOBEPXHOCTWN. PactpoBas onTtudeckas mMukpockonusa. PopmupoBaHue
nsobpaxeHmss B pacTPOBOM ONMTUYECKOM MUKPOCKONe.
OMMWCCUOHHBIN  CNEKTpanbHbIi  aHanuM3 € Jfla3epHbIM
npo6ooTbopom. PamaHoBckuii MWKPO30HA30HA B
CneKkTpocKonuu KOMBWHaLUNOHHOro paccesHus.
MHdpakpacHas CMeKTpoCcKonms NOBEPXHOCTMW.
annuncomeTpus u  ANNUNCOMETpUYEcKass MUKPOCKOMKUS.
MeTponornyeckme xapakTepuctuku MeTogoB W npuMepbl
UCMOMb30BaHNSA B HEOPraHM4yeckoOM W  OpraHN4eckoMm
aHanwmse.
3. JTabopamopHbie pabombi

3.1 AHanuTtnyeckas xumus. | MIHCTpykTaxk no  TexHuke 6esonacHoctn. OOy4veHune
OcHoBHbIE NoHATUSA W | B3BELUMBAHWIO HA aHaNMUTUYECKNX BECaX.
onpegeneHus. TeopeTnyeckune
OCHOBbI aHanuMTU4eckon
XUMUN.

3.2 XvmMmnyeckne metoabl aHanusa | OnpegenexHune KpUCTanm3aumoHHom BOAbI B
(TMTPUMETPUS 1 rPaBUMETPUL) | KpucTannorugparte xnopuaa 6apus
paBumeTpuyeckne  meToabl
aHanuaa.

3.3 TutpumeTpudeckne  Metogbl | MpurotoBneHne nepBUYHOrO CTaHA4ApPTHOrO  pacTBopa
aHarnuasa. kapboHaTa HaTpusa (no HaBecke) M paboyero pacTtBopa

COnsAHOM KMCNOTbI (meTogom pa3baBreHus n3
KOHLIEHTPUPOBAHHOIO pacteopa). CraHgapTtmsauus
paboyero pactBopa COMSIHOW KMCMOTbl (Matematuyeckas
obpabotka  pesynbtatoB  aHanu3a). OnpegeneHue
KapbOHaTHOW XXeCTKOCTM BoAbl (KOHTPOSbHbIE 06pasLbl)

3.4 duanko-xummnyeckne metoabl | MloHomeTpua. OnpegeneHne  KOHUEHTpauum WOHOB B

aHanusa (cnektpocoTomeTpus
n doTomeTpus,
NOTEHUNOMETPUS,
Xpomartorpadusi).
OnNeKkTpoxummnyeckne Metoabl
aHanuaa.

pacTBope C NMNOMOLLIbIO MOHCENEKTUBHbIX 3N1EKTPOA 0B
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3.5 Cnektpockonuyeckne Metoabl | PoTomMeTpryeckoe onpenernenne cogepxanusi xenesa (ll), -
aHanuasa. meam (I1) B BOAHLIX pacTBopax
3.6 XpomaTtorpaduyeckme metoabl | MasoxpomaTtorpadmyeckoe onpegeneHne cnMpToB B CMecu -

aHanumaa.

13.2. Tembl (pa3genbl) AUCUMNNVHBLI U BUAbI 3aHATUX

Ne
n/n

HaunmeHoBaHWe TeMbl
(pasgena) gueumnnnuHbl

Buabl 3aHsaTUA (YacoB)

Jlekuun
"
KOHTPO
nb

MpakTnyeckue

JlTabopatopHkle

CamocTosTenbHas
pabota n 'K

Bcero

AHanutnyeckas XMua.
OcHoBHblE NOHATUA n
onpepneneHud. TeopeTquCKme
OCHOBbI @aHANUTUYECKON XUMUN.

2+2

Xumudeckne MeTtoAbl aHanusa
(TUTpUMETPUS 1 rpaBUMeTPUs)
paBumeTpuyeckne  MetToabl
aHanuasa.

4+4

16

TuTpumeTpuyeckne  MeToAbl
aHanwmsa.

4+4

16

DPUINKO-XUMUNYECKNE MeToabl
aHanwusa (cnekTpodoTomMeTpus
n pbotTomeTpus,
noTeHUnoMeTpus,
XpomaTtorpadus)

SneKTpoxmmmquKme MeToabl
aHanumsa.

2+2

10

Xpomartorpaduyeckme Metogbl
aHanusa.

6+6

22

CI'IeKTpOCKOI'I nyeckme wMetToabl
aHanumsa.

6+6

22

ABTOMATM3aLUMA  XMMUYECKOro
aHanusa. lNpumeHeHne 3BM B
aHanUTUYECKON XUMUN.

1+1

KnHeTuyeckne MeToAbI
aHanuasa.

1+1

04

MeToabl nokanbHOro aHanusa
N aHanmaa NoBepXHOCTH.
O6Lwwme Bonpocsl

2+2

10

AHanuTnyeckas areKkTpoHHas
MUKpocKonus. AHanuTuyeckas
30HO0BasA Mukpockonus. Oxe-
3NEKTPOHHAs CNeKTPoCcKonus,

2+2

10

11

PeHTreHoBckast
¢OTO3NEKTPOHHAS
CMEKTPOCKONUS,
CneKkTpocKonmsi MOHHOro
paccesHus,

2+2

10

12

Macc-cnekTpanbHbIi aHanus
NMOBEPXHOCTU.

2+2

10

13

ApepHo-cusnyeckmne metoabl
aHarnusa noBepXxHOCTU,
OnTuyeckne metoabl aHanuaa
NOBEPXHOCTW.

242

10

NTOoro

36+36

36

72

144
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14. MeToaun4ecKkue yKkasaHus Ansi 06y4aroLWmnXCcs N0 0CBOEHUIO AUCLMMNIIUHDI

paboTa Cc KOHCNeKTamMy feKkUMin, Npe3eHTaUMoOHHbIM MaTepmnanom, UHTEPHET-pecypcamMu, BbiNONTHEHNE
nabopaTopHbIX paboT.

15. lepeyeHb OCHOBHOM W AOMONIHUTENILHOW nUTepaTyphbl,
HeoO0XoAUMbIX AN OCBOEHUS AUCUMUNIIUHBI (Criucok numepamypbi 0GhopMISEMCs 8 COOMeemcmeuu

¢ mpebosaHusmu NOCT u ucnionb3yemcs obuwjasi ckeo3Hasi Hymepauyus 0risi ecex audo8 UCMOYHUKOS)
a) OCHOBHas nutepaTypa:

Ne n/n NcToYHMK

1 Bacunees B.I1. AHanutnyeckas xumuga : B 2 kH. / B.IN. Bacunees.- M. ; Opoda, 2007. - KH. | :
" | TutpumeTpmnyeckme u rpaBuMeTpuYeckne Metobl aHanmsa. - 368 .

> Bacunbes B.[1. AHanutudeckasa xumus : B 2 kH. / B.IN. Bacunees.- M. : Opoda, 2007. - KH. 2 :
" | Pnsmnko-xummyeckme metoabl aHanmsa. - 384 c.

3 OcHoBbl aHanuTUyecko xumum : y4ed, ansa BysoB / KO.A. 3onoTtoB u ap. ; nog pea. HO.A.
" | Sonotoea. - M. : : Akagemusi., 2014. - KH. | : O6wme Bonpockl. Metogbl pasgenenus. - 390 c.

4 OcHoBbl aHanuTUyecko xumum : y4ed, ansa BysoB / KO.A. 3onotoB u ap. ; nog pea. HO.A.
" | Bonotosa. - M. : Akagemus., 2014. - KH. 2 : MeToabl XMmMn4eckoro aHanusa. - 409 c.

©0) pononHuTenbHas nuTepaTypa:

Ne n/n MCTOYHUK
5. | AHanuTtuyeckas xumus. MNpobnembl n nogxoabl: B 2 1. Mep. ¢ anrn.. / Mopg pen. P. KenbHepa,
XK.-M. Mepwme, M. Ot1o 1 gap. M. : Mup: OO0 «WN3g-8o ACT», 2004. T. 1. 608 c.
6 AHanuTtuyeckas xumus. Npobnemsl n nogxoabl: B 2 1. Mep. ¢ anrn.. / MNog pea. P. KenbHepa, XK.-
" | M. Mepme, M. OtTo 1 gp. M. : Mup: OO0 «WN3a-8o ACT», 2004. T. 2. 728 c.
7 Kpuctnan I'. AHanuTtnyeckasa xmmms : B 2 Tomax. / I'. KpuctmnaH ; nep. ¢ avrn. — M. : BUHOM.
" | JTabopatopus 3HaHumi, 2009. T.1. — 623 c.
8 Kpuctnan I'. AHanuTtnyeckasa xmmms : B 2 Tomax. / I'. KpuctnaH ; nep. ¢ anrn. — M. : BUHOM.
" | JTabopatopus 3HaHumi, 2009. T.2. — 504 c.
9 Mununenko A.T. AHanuTudyeckasa xumus : B 2 kH. / A.T. MNMununexko, V.B. MatHmnukuin.- M.: Xumus,
* 11990. -T.1.-480C. ; T.2. -366¢.
10 Hopoxoea E.H. AHanutndeckas xumus : dusmko-xummdeckme metogbl aHanmsa/ E.H. [lopoxosa,
" | I.B. NMpoxoposa. - M. : Bbicw. Wwk., 1991. - 256
11. | Jlypbe KO.HO. CnpaBo4YHUK MO aHanutmudeckon xummun. M.: Xumunsi, 1989.
12. | Modern analytical chemistry / D. Harvey. — 2000. 798 p.
13. | MeTtoabl aHanu3a nosepxHocth/ MNog peg A.3aHgepHbl. M.: Mup, 1979, 582c.
14 ?%/gpaq) ., Denuap T. CoBpemeHHble MeToAdbl uccrnegoBaHus nosepxHoctu. M.: Mup, 1989,
C.
15. | ®engmaH J1., Manep [1. OcHOBbI aHanM3a NOBEPXHOCTU U TOHKUX NneHok. M.: Mup, 1989, 342c.
16 lFoynacrenH Ox., Hetobepn O. VI gp. PacTtpoBas anekTpoHHas MMKPOCKOMMWS U PEHTIEHOBCKUN
" | mukpoaHanus. T.1,2, M: Mup, 1984
17 Hedgenor B.U., Yepenun B.T. ®dusmnueckne metoabl NCCriegoBaHUSA NOBEPXHOCTUN TBEPAbIX Ten.
" | M.: Hayka, 1983, 296¢c.
18 AHanu3 noBepXHOCTU METOAAMMN OXe- N PEHTIEHOBCKOM (hOTOINEKTPOHHOM cnekTpockonuun / Mo
" | pea. 0. Bpurrca, M.IM. Cuxa .— M. : Mup, 1987 .— 600c.
B) MIHcpopmaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIE PECYPChI:
Ne n/n NICTOYHUK
Mawep B.P., MNMpaktnyeckasa BbICOKOI(EKTUBHAS XKUAKOCTHAA XpomaTorpadums [OneKTpoHHbIN
1. | pecypc] / Mariep Beponuka P. - M. : TexHocdepa, 2017. - 408 c. - ISBN 978-5-94836-480-3 -
Pexwum goctyna: http://www.studentlibrary.ru/book/ISBN9785948364803.html
2. | www.lib.vsu.ru — 3Hb BI'Y
3. | http://elibrary.ru
4. | http:/le.lanbook.com
5. | http://chemnet.ru
6. | http://chemrar.ru
7 AHanutnyeckas xummnsi B Poccun -
" | http://mww.rusanalytchem.org/default.aspx
8. | MlumepHem pecypc Onsa xumukos http://www.chemweb.com/
9. | OYMK ObpasosamernbHbili mopman "OrnekmpoHHbIlt yHUsepcumem BIY"https.//edu.vsu.ru/

pecypcoB WHTEpHeT,



http://elibrary.ru/
http://e.lanbook.com/
http://www.chemnet.ru/
http://www.chemrar.ru/
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| | https://edu.vsu.ru/course/view.php?id=2359 |

* BHauvane ykasbiBaoTcs OBC, ¢ koTopbiMu umetoTca goroBopa y BIY, 3arteM OTKpbITble 3MeKTPOHHO-
obpa3zoBarenbHble pecypcbl, OHNanH-kypcbl, YMK

16. lNepeyeHb y4yeOHO-MeTOAMYECKOro obecrne4vyeHUss AN CaMOCTOATENIbHOM pPaboTbl
(y4ebHo-memodudeckue pekoMeHdayuu, nocobus, 3adayHuKku, MemoOou4YyecKue yKa3aHusi MO 6bIMOSTHEHUIO
npakmu4eckux (KOHMpPosibHbIX) pabom u dp.)

Ne n/n NcTouHMK

19 OCHOBbI aHaNUTUYECKON XMMWUM : NPaKTU4ecKoe PyKOBOACTBO : y4eb, nocobue anga Bysos / B.U.
" | ®ageesa u ap. ; nog pea. KO.A. 3onotosa. - M. : Boeicw. wk., 2001. - 463 c.
B.Bacunbes B.I. lMpaktnkym no aHanutuyeckonm xumum : y4eb, nocobue ansa sysos / B.I.
Bacunbes. P.[1. MoposoBa, J1.A. KovepruHa. - M. : Xumus, 2000. - 328 c.
21 OCHOBbI aHanMTUYECKOW XMMUK : 3a1adum 1 Bonpochl : y4ed, nocobue ans By3os / B.W. ®ageesa
" | n gp. ;noa pea. KO.A. 3onoTtosa. - M. : Beicw. wk., 2002. - 412 c.

20.

17. OOpasoBaTtenbHble TEXHONOrMNU, WUCMNONb3yeMble Npu peanusaumm Yy4eOHOM
OUCUMNIINHBI, BKMKOYasas [AUCTaHUMOHHbLIe obpa3oBatenbHble TexHonorun (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0by4YeHue):

Mpwn peanusaymm y4ebHOM AUCUUNIIMHBI UICMOMb3YTCS 3f1EMEHTbI ANIEKTPOHHOIro 0byyveHns (30)
N OUCTaHLUMOHHble obpasoBaTenbHble TexHorormn (OOT) B 4YacTM OCBOEHUSI NEKLMOHHOMO
MaTepuana, npoBedeHUs TeKylleh W NPOMEXyTOYHOMW aTTecTauuu, MNpPOBeAeHUst YacTu
nabopaTtopHbix paboT W camMOCTOATENbHOW paboTbl obydyarwmxcs Mo  AUCUUNNNHE,
nosgonswowme obecneymBaTb OMNOCpeaoOBaHHOE  B3auMMOAeWCcTBME  (Ha  pacCTosiHWUK)
npenogasartenen M obyvyarowmxcs, BKMOYAs MHCTPYMEHTbl 3NEKTPOHHON WH(OPMAaLMOHHO-
obpasoBatenbHon cpeabl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposegeHne BebuHapoB, BMOEOKOHMEPEHUNN, B3aMMOAENCTBME B COLICETHAX, NOCPEACTBOM
3MIEKTPOHHOM MOYTbl, MeCCeHIKEPOB. [NA OCBOEHUS LUCUMMANHBbI PEKOMEHOYETCS CMMCOK
nnTepaTypbl N peCcypchbl 4N 3NeKTPOHHOro oby4deHus (30) (n. 15).

lpu peanusayuu AQucyunuHbl Mo2ym po8oOUMbCS pasfuydHbie murbl fekyuli (6eodHasi, 0b63opHasi u m.od.),
CeMuHapckue  3aHsamusi  (npobriemHble,  OUCKYCCUOHHble U m.0.), [PUMEHSIMbCS  OUCMAaHUUOHHbIE
obpa3osamersibHble MEXHOO2UU 8 Yacmu OC80EHUS JIeKUUOHHO20 Mamepuana, npogedeHusi mekyuel
ammecmauuu, camocmosimesibHol pabomabi o OUCYUNIUHE Uiy omoernbHbIM ee pasdenam u m.0. pu npumeHeHUU
30 u OT Heobxodumo 6 .15 8) ykazamb UCMOMb3yEMbI€ PECYPChI (CM. MPUMEP 8bilie)

Ne n/n NcToYHMK

18. MaTepuanbHO-TeXHUYECKOEe obecneyvyeHMe AUCLUNIIUHDI:

(mpu ucrionb3o8aHuu nabopamopHo20 060pydo8aHUs yKa3dbieamp MOMHbIU nepedYeHb, npu 607bWOoM Koudecmee
0b6opydosaHus MOXHO 8biHecmu OaHHbIU pa3den 8 npusioxeHue K paboyeli npoepamme)
11. AHanuTn4yeckue Becbl

. CywmnbeHbIn Wwkad

. MasoBbI xpomaTorpad «Chrom-4» ¢ 4eTekTopom no TeNIONPOBOAHOCTH

. MazoBbI xpomaTorpad «Chrom-5» ¢ nnameHHO-NOHN3aLMOHHBIM OETEKTOPOM

. MazoBbI xpomaTtorpad «Kpuctann-2000M» ¢ 330, MO n TUA

. ’KngkocTtHbIn xpomatorpad «AKBUNOH»

. BugpeogeHcutomeTp ¢ nporpaMmHon obpaboTtkon xpomaTorpamm TCX

. pH-MeTp-noHomep «BkcnepT-001».

. YcTaHoBKa Anst KyNIOHOMETPUYECKOTO TUTPOBAHKS.

10. CnetpodoTomeTp CD-46.

11. ®oToanekTpokonopnumeTp KOK-2

12. IK-cnektpomeTp Specord IR-75

13. UK-cnektpomeTp Bruker Vertex-70

O©oONOOPDWN
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14. 3neKTpoHHbIN Mukpockon Jeol JLV-6380
15. CkaHupyoLwuni 30HA0BbIM MUKpockon “®emTockan-001"
16. MNMnameHHbIM choTomeTp MAXK-1.

19. ®oHA OLEHOYHbIX CPeacTB:

Mo peweHunto Kadeapbl OLEHKM 3a 3K3aMeH/3a4yeT MOryT ObiTb BbICTaBfEHbl MO pesynbTatam
Tekywen aTtrectaummn oby4yarowlerocs B CEMeECTpe, HO He paHee, YeM Ha 3aKIYUTENbHOM
3aHATUK. [pu Hecornacum CTyaeHTa C OLEHKOM NocreaHui BnpaBe caaBaTh dK3aMeH/3adveT Ha
06X OCHOBAHUSAX.

19.1. TlepeyeHb KOMNETEHUUN C yKa3aHUEM 3TanoB (hopMUPOBaHUSA U

nnaHnpyembiX pe3ynbTaTtoB Oﬁy‘-leHMil

Kon v cogepxaHue

MnaHvpyemMble pesynbTaTbl 0Gy4eHUs

OT1ansbl hopmMupoBaHus

rpaMoTHO BbIOMpaTb WX AMs pelleHus
KOHKpPEeTHbIX 3agau.

YMeTb: rpaMoTHO BbiOMpaTb MeToAbl
aHanmM3a € yyeTom obnactm  ux
NPUMEHEHN AN PELUEHNS KOHKPETHbIX
3agau.

BnageTtb (MMeTb HaBbIKM): NPAKTUYECKM
0BrageTb OCHOBHbIMW MeToAaMu
aHarnm3a u OCBOWTb aHanuTU4eckne
pac4yeTbl U cnocobbl 06paboTkM
pe3ynbTaToB aHanuaa.

TeopeTnyeckne OCHOBbI
aHanUTUYeCcKon XMMUK.

KoMneTeHLun (Mnu (nokasaTenu OCTMKEHUS 3a4aHHOro | KoMneTeHumu (pasgensl »OC*
ee yactu) YPOBHSI OCBOEHUS KOMMNETEHLNU (TemMbl) gMCLUMNAUHBI (cpeacTtBa
NnocpeacTBoOM (POpMUPOBAHUS 3HAHUIA, UnNu Moayns n nx OLEHUBAHWSA)
YMEHWI, HABbIKOB) HavMeHoBaHwue)
OlnK-1 3HaTb: npasuna u npuembl paboTbl B Paszpen 1 KoHTponbHas
aHanuMTU4eckon nabopartopuu; AHanutnyeckas paboTta
BO3MOXHOCTW, OOCTOMHCTBa " Xumus. OCHOBHblE
HeJoCTaTkM  M3y4aemblX  METOAOB NOHATUS W
aHanusa, obnactm ux MpUMEHEHUs U onpeaeneHus.

3HaTb: npaBuna M npuvembl paboTbl B

Paspen 2. Xumn4yeckue

aHanuMTU4eckon naboparopuu; | MmeToabl aHanusa
BO3MOXHOCTH, OOCTOMHCTBA n | (TUTPUMETPUNA K
HegocCTaTkKM  M3ydyaemblX  METOAOoB | rpaBUMETPUS)
aHanusa, obnactm ux npumeHeHuss u | paBumMeTpuveckme

rpamMoTHO BbIOMpaTb WX ONs pelleHus
KOHKpPETHbIX 3agay;

YMeTb: rpamMoTHO BbiGupaTb MeToapbl
aHanmM3a ¢ y4deTom obnactm  umx
NPUMEHEHWS ONsi peLleHNsT KOHKPETHbIX
3agavy;

Brnagetb (MMeTb HaBbIKM): NpaKTUYECKN

MeToAdbl aHanuaa.

Paspen 3.
TuTpumeTpunyeckme
MeToAbl aHanusa.

OBMNagetb  OCHOBHbIMU MeTogamu

aHanmM3a W OCBOUTb aHanUTU4ecKune

pacdeTbl M  crnocobbl  06paboTku

pesynbTaToB aHanm3a.

MpurotosneHune CcTaHgapTHbiX | Pasgen 1.

pacTBOpOB ans npoBeaeHus | AHanuTu4eckas XuMusi.

KarnopumeTpru4eckux n | OCHOBHbIE MOHATWA U

Xpomartorpadnyeckmx METOAOB | ONpeaerneHus.

aHanusa TeopeTnyeckme OCHOBBI
e YmeTb: MpoBecT  MOOrOTOBKY | aHANUTUYECKON XUMUM.
WHCTPYMEHTapus n  xummndeckon | Pasgen 2. Xumunyeckme

nocyabl AN NPOBeOEHUst UCMbITaHWUM
cbipbsi 1 nonydabpukaTos

MeToAbl aHanmsa
(TMTpPMMETPYUS 1
rpaBuMeTpus)
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o Kanubposatb npuobopsbl ans
nposegeHnsa nabopaTtopHoro aHanmsa
npo6 (obpasuoB) Cblpbs n
nonycabpukaToB CTtpontb
KannmbpoBOYHbIEe KpUBbIE
e Ctpoutb rpagyvpoBOYHbIE
KpuBble (Tabnuubl)
e Bnagete: BnageHve  6asoBbiMU
HaBblkaMW MPOBEAEHUSI  UCTMbITAHWI
Cbipbs, nonycabprkaToB M FOTOBON
NpoayKUmn.

paBuMeTpU4eckme
MeTobl aHanusa.
Pasgen 3
TutpumeTpuyeckne
MeTobl aHanmsa.

3HaTb: npaBuna u npuvembl paboTbl B
aHanuTU4ecKon nabopaTopuu;
BO3MOXHOCTH, OOCTOMHCTBA n
HeLoCTaTkKM  M3y4YaemblX  METOOOoB
aHanu3a, obnactu ux NPUMEHEHUs "
rpamMoTHO BbIOMpaTb MX ONSA peLleHns
KOHKPETHbIX 3ajay;

YMeTb: rpamoTHO BbIOMpaTb MeToAbl
aHanmM3a C y4dyeToM obnactm  ux
NPUMEHEHU AN PELlEeHNS KOHKPETHbIX
3agay;

BrnageTb (MMeTb HaBbIKM): NpaKTUYeCcKu
OBrnageTb  OCHOBHbIMW  MeTofamwu
aHanu3a W OCBOUTb aHanuTu4yeckue
pacyeTel M cnocobbl  06paboTku
pe3ynbTaToOB aHanuaa.

Pasgen 4. dnsuko-
XUMmYeckne metoabl
aHanusa
(cnekTpodhoToMeTpUs 1
doTomeTpus,
noTeHLUMoMeTpus,
xpomartorpadus).
OnekTpoxXuMmnyeckue
MeToAbl aHanm3a.

OnpegeneHne XxapakTepucTVK Cbipbsi

ans npon3BoACTBa
HaHOCTPYKTYPMPOBaHHLIX MaTepunanos
YmeTb: MpumeHaTb METOAMNKN

MPOBEAEHMsT  WCMbITaHW  KayecTBa
CbIPbEBbLIX MaTepuasioB ¥ BbiMycKkaeMoMm

npoayKumn.
Odopmnate  pesynbTaTtbl  UCMbITAHWN
OCHOBHbIX n BCMomMoraTtesbHbIX

CbIpbEBbIX MaTepuanoB B LOKYMEHTax
yCTaHOBeHHOro obpasua.
3HaTb: PU3MKO-XUMUYECKNE METObI
aHanusa.

3HaTb: TEOPETUYECKME OCHOBbI METOL0B
XpomaTtorpacdum

yMeTb: BblIOMpaTb MeToA, YCroBus
XpomaTtorpaMpoBaHus BELLECTBA B
COOTBETCTBUM C NOCTaBMNEHHON Nepes
HUMK Npobnemon, pa3paboTaTtb cxemy
aHarnu3sa, NpakTU4ecKkn NPoBECTM EM0 U
WHTEPNPETUPOBATL NOSYyYEHHbIE
pesynbTaThl

BnageTb (umeTb HaBblk(M)): Bnagenve
HaBblkaM1 XMMUWYECKOTO 3KCNEPUMEHTa,
OCHOBHbIMU CUHTETUYECKMU n
aHanNUTUYECKMN METOAAMU MONyYeHUs
M MUCCNefoBaHUsi XMMUYECKUX BELLECTB
W peakummn

OrlIK-2

[MpuMeHeHne HOBBIX MeTO0B
NOMy4YeHUsl, WUCMbITAHUA U OLEHKK
NoTpedUTENbCKUX CBONCTB NOJSIMMEPHbIX
YmeTb: MpoBecTu noaroToBKy
ob6pasuoB K NnpoBeAEHNIO
nabopaTopHbIX UCMbITAHWMNA.

Paspen 4. MeToabl
nokanbHOro aHanusa
M aHanusa
nosepxHoctn. Ob6Line
BOMpPOCHI

Paspen 5.
SAnekTpoxummyeckmne
MeToAbl aHanuaa.
Paspen 6.
Xpomarorpaduyeckme
MeToAbl aHanuaa.
Paspen 7.
CnekTpockonuyeckne
MeToAbl aHanuaa.
Paspen 8.
ABTOMaTM3aUMA
XUMWYECKOTO
aHanuza.
MpumeHeHne OBM B
aHanuTn4eckomn
XUMUN.

Pasgen 9.
KnHetnyeckue
MeTobl aHanusa.
Paspgen 10.
AHanuTtnyeckas
3NEeKTPOHHas
MUKPOCKOMMSI.
AHanuTtnyeckas
30HOoBas
Mukpockonusi. Oxe-
3NEeKTPOHHas
CMEKTPOCKOMMSI.
Paspgen 11.
PeHTreHoBCKas

Pedepart
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MpoBecTn YCTAHOBKY PEXMMOB Ha
nabopaTtopHoM obopyLoBaHMM.
MpoBecTn noprotoBka nabopaTopHOro
obopynoBaHUst M UHCTPYMEHTOB Anst
N3MEpPEHNIA.

MNpoBecTn UM3MepeHUe MapaMeTpoB

maTtepuanoB Ha crneymanbHOM
obopynoBaHun.

FoToBUTB nabopaTopHoe
obopynoBaHWe,  MHCTPYMEHTbl  Ans
N3MepeHni.

AHanuanpoBaTb pesynbTaThbl

UcnbiTaHUi 06pa3sLoB M 0OPMISATE UX
B COOTBETCTBUM C NpaBunamu.
BrnapeTb:  HaBblkaMuM  COCTaBEHMS
0TYETOB MO pe3ynbTaTtaM UCTbITaHWA..

npOBeJJ,eHI/Ie TeKyLnx n
AONOJTHUTENbHbIX ncnbiTaHun
NONMNMEPHbLIX HaHOCTPYKTYPUPOBAHHbIX
NNeHoK C 3aaHHbIMU

noTpebuTenbLCKMMU XapakTepucTmkaMmm
YmeTb: CocTaBneHne u odopmneHue
NPOTOKOSTOB UCMbITAHWM.

3HaTb: [1poBeaeHne TekyLwnx u
OOMNOMHUTENbHbBIX UCNbITAHWUA
XapakTepuUcTUK NONMMEpPHbIX
HAHOCTPYKTYPUPOBAHHbIX MIIEHOK

¢ OTO3NEKTPOHHAS
CNEeKTPOCKONKUS.
CnekTpockonus
WOHHOIO paccesiHus.
Paspen 12. Macc-
crneKkTpanbHbIn
aHarnm3 noBepxHOCTH.
Pasgen 13. AnepHo-
dusuyeckme MeToabl
aHarnm3a noBepXHOCTW.
OnTunyeckne meToabl
aHarnm3a NnoBepXHOCTW.

3HaTb: npaBuna M npvembl paboTbl B
aHanuMTU4eckon naboparopuu;
BO3MOXHOCTH, OOCTOMHCTBA n
HefoCTaTkKM  M3y4YaemblX  METOAOoB
aHanu3a, obnactu ux NPUMEHEHUs Wt
rPamMoTHO BbIOWpaTb MX ONA peLleHns
KOHKPETHbIX 3ajay;

YMeTb: rpaMoTHO BbiOMpaTb MeToabl
aHanuM3a Cc yyeTom obnactm  ux
NPUMEHEHMA AN PeLleHnst KOHKPETHbIX
3ajav;

Bnagetb (MMeTb HaBbIKW): NPaAKTUYECKU
OBrnageTb  OCHOBHbIMW  MeTogamu
aHanm3a W OCBOUTb aHanuTU4Yeckue
pacdeTbl M  cnocobbl  06paboTku
pe3ynbTaToB aHanuaa.

Paspen 5.
Xpomarorpaduyeckme
MeToabl aHanm3a

3HaTb: npaBuna M npuvembl paboTbl B
aHanuMTU4eckon naboparopuu;
BO3MOXHOCTH, OOCTOMHCTBA n
HefocCTaTkKM  M3ydYaemblX  METOAOoB
aHanu3a, obnactu ux NPUMEHEHUs WU
rPamMoTHO BbIOUpaTb MX AN peLleHus
KOHKPETHbIX 3ajay;

YMeTb: rpamoTHO BblOMpaTb MeToAbl
aHanm3a ¢ y4deTom obnactm  umx
NPUMEHEHU AN PeLeHNs KOHKPETHbIX
3ajav;

Brnagetb (MMeTb HaBbIKM): NpaKTUYECKN
OBMageTb  OCHOBHbIMM  MeTogammu
aHanu3a W OCBOUTb aHanuTU4yeckue
pacdeTbl U  crnocobbl  0bpaboTku
pes3ynbTaToB aHanmaa.

Pasgen 6.
CnekTpockonuyeckne
MeToAbl aHanusa.
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3HaTb: MpaBuna M npuemsl paboTbl B

aHanuTU4yecKom nabopartopu;
BO3MOXHOCTH, [OCTOMHCTBA n
HegocTaTkKM  M3y4YaemblX  MeTodoB

aHanu3a, obnactu ux NpUMMEHeEHUs Wu
rpamMoTHO BbIOMpaTb WX ONSA peLleHns
KOHKPETHbIX 3ajay;

YMeTb: rpamoTHO BbIOMpaTb MeToAbl
aHanmM3a C y4veToM obnactm  ux
NPUMEHEHUA AN PeLleHNs KOHKPETHbIX
3agay;

BnageTb (MMeTb HaBbIKW): NPaKTUYECKN
OoBrnagetb  OCHOBHbIMW  MeTogamwu
aHanu3a W OCBOUTb aHanuTU4yeckue
pacyeTbl M crnocobbl  0bpaboTku
pe3ynbTaToB aHanusaa.

Pasgen 7.
ABTOMaTU3aLUSA
XMMWYECKOro aHanmaa.
MpumeHeHne OBM B
aHanMTU4ecKon XUMuun.

3HaTb: npaBuna v npuembl paboTbl B

aHanMTYecKoi na6opatopuu;
BO3MOXHOCTH, [OCTOVHCTBA Z
HeJocTaTkKM  U3y4aeMblX  MeTomOoB

aHanusa, obnactm ux MpPUMEHEHUs U
rpaMoOTHO BbIOMpaTb WX AMs pelleHus
KOHKpPEeTHbIX 3afau;

YMeTb: rpaMoTHO BbiOMpaTb MeToAbl
aHanuM3a Cc yyeTom obnactm  ux
NPYMEHEHUs1 NS peLleHnst KOHKPETHbIX
3apav;

Brnagetb (MMeTb HaBbIKW): NPaKTUYECKU
oBnagetb  OCHOBHbIMU mMeToaamu
aHanuMsa W OCBOUTb aHanuTU4eckune
pacdeTbl M  cnocobbl  06paboTku
pesynbTaToB aHanm3a.

Paspnen 8.
KuHeTuyeckne metoabl
aHanusa.

3HaTb: npaBuna M npvembl paboTbl B

aHanuMTU4eckon naboparopuu;
BO3MOXHOCTH, OOCTOMHCTBA n
HefocCTaTkKM  M3ydYaemblX  METOAOoB

aHanu3a, obnactu ux NPUMEHEHUs WU
rPamMoOTHO BbIOWpaTb MX ONA peLleHns
KOHKPETHbIX 3ajay;

YMeTb: rpaMoTHO BbiOMpaTb MeToabl
aHanmM3a Cc yyeTom obnactm  ux
NPUMEHEHNA AN PeLleHNs KOHKPETHbIX
3agjav;

Brnagetb (MMeTb HaBbIKM): NPaKTUYECKM
OBnageTb  OCHOBHbIMW  MeTogamwu
aHanu3a W OCBOUTb aHanuTU4eckue
pacdeTbl M  crnocobbl  06paboTku
pe3ynbTaToB aHanuaa.

Paspen 9. Metoabl
nokarnbHOro aHanunsa u
aHanmsa noBepxHOCTU.
O6Lwme Bonpochl

3HaTb: npaBuna M npuvembl paboTbl B

aHanuMTU4eckon naboparopuu;
BO3MOXHOCTH, OOCTOMHCTBA n
HefocTaTkKM  M3y4aemblX  METOAOoB

aHanusa, obrnactM KX NpPUMEHEHUs |
rpamMoTHO BbIOMpaTb WX ANS peLleHus
KOHKpPETHbIX 3ajay;

YMeTb: rpamMoTHO BbiGupaTb MeToapbl
aHanm3a ¢ y4deTom obnactm  umx
NPUMEHEHWS NSt PeLlEeHNsT KOHKPETHbIX
3ajay;

Bnagetb (MMeTb HaBbIKM): NpPaKTUYECKU
oBnageTb  OCHOBHbIMW  MeTogamu
aHanmM3a W OCBOUTb aHanuTuyeckue

Pasgen 10.
AHanuTtnyeckas
3NEeKTPOHHas
MUKPOCKOMMSI.
AHanuTtnyeckas
30HAoOBas
Mukpockonusi. Oxe-
3NEeKTPOHHas
CMEKTPOCKOMMSI.
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pacyeTel M cnocobbl  06paboTku
pes3ynbTaToB aHanusa.

3HaTb: npaBuna u npuvembl paboTbl B
aHanuTU4ecKon nabopaTopuu;
BO3MOXHOCTH, AOCTONHCTBA n
HeQoCTaTkKM  M3y4YaemblX  MeToOoB
aHanu3a, obnactu ux NPUMEHEHUs Wu
rpamMoTHO BbIOMpaTb WX ONSA peLleHns
KOHKPETHbIX 3ajay;

YMeTb: rpamoTHO BbIOMpaTb MeToAbl
aHanmM3a C y4veToM obnactm  umx
NPUMEHEHU AN PeLleHNs KOHKPETHbIX
3agay;

BrnageTb (MMeTb HaBbIKW): NpaKTUYECKN
OBrnagetb  OCHOBHbIMW  MeTofamwu
aHanu3a W OCBOUTb aHanuTU4yeckue
pacyeTbl M crnocobbl  0bpaboTku
pe3ynbTaToB aHanu3a.

Pasgen 11.
PeHTreHoBCKas

¢ OTO3NEKTPOHHAS
CMEKTPOCKONUS.
CnekTpockonus
WOHHOTO paccesiHus.

3HaTb: npaBuna M npuemsl paboTbl B
aHanuTU4ecKomn nabopatopuu;
BO3MOXHOCTWN, [OCTOMHCTBA "
HeJoCcTaTKu n3y4yaemblx MEeTO40B
aHanusa, obnactm ux MpUMEHEHUs U
rpaMoTHO BbIOMpaTb WX AMs pelleHus
KOHKpPEeTHbIX 3afau;

YMeTb: rpamMoTHO BbiOMpaTb MeToabl
aHanuM3a Cc yyeTom obnactm  ux
NPUMEHEHNS NS PeLLEHUsT KOHKPETHbIX
3agav;

Brnagetb (MMeTb HaBbIKW): NPaKTUYECKU
oBnagetb  OCHOBHbIMU mMeToaamu
aHanuMsa W OCBOUTb aHanuTU4eckune
pacdeTbl M  cnocobbl  06paboTku
pesynbTaToB aHanm3a.

Paspen 12. Macc-
crneKTpanbHbIN aHanus
NOBEPXHOCTMW.

3HaTb: npaBuna M npvembl paboTbl B
aHanuMTU4eckon nabopartopuu;
BO3MOXHOCTH, OOCTOMHCTBA n
HefocTaTkKM  M3ydaemblX  METOAO0B
aHanu3a, obnactu ux NPUMEHEHUs Wt
rPamMoOTHO BbIOWpaTb MX ONA peLleHns
KOHKPETHbIX 3ajay;

YMeTb: rpaMOTHO BbIGMpaTb MeToabl
aHanmMsa ¢ y4deTom obnactm  umx
NPUMEHEHMS AN PELLEHUst KOHKPETHbIX
3agjav;

Brnagetb (MMeTb HaBbIKM): NpaKTUYECKN
OBnageTb  OCHOBHbIMM  MeTogamu
aHanu3a W OCBOUTb aHanuTU4eckue
pacdeTbl M  crnocobbl  06paboTku
pe3ynbTaToOB aHanuaa.

Pasgen 13. AgepHo-
dmanyeckme metoabl
aHanmsa noBepxHOCTU.
OnTuyeckne metobl
aHanmsa noBepxHOCTU.

3HaTb: BO3MOXHOCTM, [OOCTOMHCTBA M
HegocTaTkM  M3y4YaemblX  MeTodoB
aHanusa, obractM KX NpUMeHeHUs1 |
rpamMoTHO BbIOGMpPaTb MX ONS pelleHust
KOHKPETHbIX 3agay;

YMeTb: UCNonb3oBaTb METOAbLI aHanms3a
BelectB U Martepuanos Ha OCHOBE
Komnnekca 6a3oBbIX 3HAHWUN;

Bnagetb (MMeTb HaBblKM):  HaBbIKK
3KCMepUMEHTanbHoM paboTbl B 06racTy
aHaNUTUYECKON XMMWM, MO3BOMSLIME

Paspgenb! 1-13.
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appekTMBHO paboTaTb B pPasnMyHbIX
3KCMEepUMEHTarnbHbIX 06NacTsx Hayk O
mMatepuanax u B  COBPEMEHHON
TEXHOMNOrMM MaTepuarnos;

BrnageTb (MMeTb HaBbIKW): MPaKTUYECKU
oBnageTb  OCHOBHbIMW  MeTo4aMu
aHanMsa W OCBOUTb aHanuTU4eckue
pacyeTbl K crnocobbl  06paboTku
pe3ynbTaToB aHanusa;

BnageTb npogeccmoHanbLHO
NPOMUNMPOBAHHBIMU  3HAHUSIMU U
HaBblkaMMW MO aHANUTUYECKOM XUMUW.

n POMEXyTO4YHasa aTtTecTayus

KM

MopsiAoK OLeHKM OCBOEHMSI 0by4arowmmMmcs y4ebHoro maTepuana onpeaenseTcs

coepiXaHmem cnegyrowmnx pasgenos ANCUUNITNHDBILL

HanmeHoBaHne WHgukaTop(bl
I'II\}I%I pasgena gucumnivHb K?_m';?;)e'* ,qo%mmeﬁaﬂ) OueHouHble cpeacTea
(mogyns) KOMNeTeHUnn
Paspen 1. OrnkK-1.1 KoHTponbHas paboTta
AHanuTunyeckas Xumusi. WcnonbsyeT npu
OCHOBHbIE NOHATUSA U peLleHnn 3agad
onpeaeneHus. npodgeccmoHanb
TeopeTnyeckne OCHOBbI HoW
aHanUTUYeCKoM XUMUN. [esaATenbHOCTH
Paspen 2. Xumnyeckne TeopeTnyeckue
1. MeToAbl aHanmsa OrK-1 OCHOBbI (hn3mKo-
(TMTpUMETPUS 1 XUMUn
rpaBumeTpus) NonynpoBOAHMK
["paBumeTpuyeckmne OBbIX
MeToAbl aHanusa. mMaTepuanos
Paspen 3
TuTpumeTpryeckune
MeToabl aHanusa.
Paspen 7. OriK-1.2
CnekTpockonunyeckue Mcnonb3yeT npu
MeToAbl aHanusa. peLleHnmn 3agad
Paspgen 10. npodeccroHanb
AHanuTnyeckas HOW
3NEKTPOHHas OedATenbHOCTH
MMWKPOCKOMMS. TeopeTuyeckue
AHanuTtnyeckas OCHOBBI
30HOoOBas CTPYKTYpPHOW
Mukpockonus. Oxe- XUMUK
3NEKTPOHHas HeopraHu4ecknx
CMEKTPOCKONUS. MaTepuanos
Paspgen 11.
PeHTreHoBcKas
¢OTO3NEKTPOHHAS
CMEKTPOCKONUSI.
CnekTtpockonus
WOHHOTO paccesiHuS.
Paspen 12. Macc-
CrneKTpanbHbI aHanua
NMOBEPXHOCTN.
Pasgen 13. AnepHo-
dusnyeckme metToabl
aHanusa
MOBEPXHOCTN.
OnTtuyeckne metogpl
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Ne HaumeHoBaHue KomneTeH NuaukaTtop(bl) o
n/n pasgena aucuuninHbl ums(n) OOCTUXeHUdA LeHo4Hble cpeacTea
(moayns) KoMneTeHunm
aHanmsa
NOBEPXHOCTW.
Paspgen 7. OlK-1.3
CnekTpockonuyeckue Wcnonb3ayeT npu
MeToAbl aHanusa. pelueHun 3agad
Pasgen 10. npodeccmoHanb
AHanuTnyeckas HOWM
3NEKTPOHHas nesaTenbHOCTH
MMWKPOCKOMMS. TeopeTuyeckue
AHanuTtnyeckas OCHOBbI
30HO0Basd MeXaHNKU
Mukpockonusi. Oxe- MaTepuanos
3NEeKTPOHHas
CMeKTpocKonus.
Pazpen 11.
PeHTreHoBckas
P OTOSNEKTPOHHASA
CMeKTpoCcKonus.
CnekTtpockonus
WMOHHOTO paccesiHus.
Paspen 12. Macc-
cneKkTpanbHbIn aHanus
NMOBEPXHOCTW.
Paspen 13. AnepHo-
dumanyeckme metogbl
aHanmsa noBepxHOCTMW.
OnTnyeckue metoabl
aHanusa
Paspen 7. OlK-1.4
CnekTpockonunyeckue Mpegnaraet
MeToAdbl aHanusa. WHTEeprpeTauunto
Paspgen 10. pe3ynbLTaToB
AHanutnyeckas 3KCMNEPMMEHTOB
3MEKTPOHHas N pacyeTHo-
MMUKPOCKOMMSI. TeopeTU4ECKMX
AHanuTtnyeckas paboT ¢
30HO0Bas ncnonb3oBaHne
Mukpockonus. Oxe- M
3MNEKTPOHHas TeopeTU4eCKmX
CMeKTpoCcKonus. OCHOB XUMWUM,
Paspgen 11. ¢unsnkM 1
PeHTreHoBckas MeXaHMKK
¢OTO3MEKTPOHHAS Martepuanos
CMeKTpocKonus.
CnekTtpockonus
WMOHHOro paccesiHus.
Paspgen 12. Macc-
CrneKTpanbHbI aHanua
NMOBEPXHOCTW.
Pasgen 13. AgepHo-
dmsmyeckme meToabl
aHanmsa noBepxHOCTMW.
OnTnyeckue metoabl
aHanusa
OrK-2.1
Paspgen 1.
AHanuUTn4eckas Xumus. PaGoraer ¢
OriK-2 XUMUNYECKUMMN

OCHOBHbIE MOHATUA U
onpeneneHnd.

BelecTBaMu C
cobntogeHnem
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HaumeHosaHve NHauvkaTop(bl
,-’,\;,%, pasgena gucumninHbl K?_?ﬁg?;?” .U.Cﬁ'ETMN(eIEISIﬂ) OueHouHble cpeAcTBa
(moayns) KoMneTeHunm

TeopeTnyeckne OCHOBbI HOPM TEXHMWKU
aHanNUTUYECKON XUMUN. ©esonacHocTy;
Pasgen 2. Xumunyeckue
MeToAbl aHanmaa
(TMTpUMETPUS 1
rpaBUMeTpus)
paBuMeTpUYECKNE
MeToAbl aHanuaa.
Paspen 3
TutpumeTpryeckme
MeToAbl aHanuaa.
Pasgen 4. Metogbl OrnK-2.2 Pedepat
rnloKkanbHOro aHanusa u MpoBogmnT
aHanusa noBepxHOCTU. 3KCMEPUMEHT MO
O6wwme Bonpockl NccrnegoBaHuIo
Paspen 5. peakuun,
OneKkTpoxummuyeckmne NpPOLIECCOB U
MeToAbl aHanusa. MaTepuanos C
Paspen 6. ncnonb3oBaHue
Xpomartorpaduyeckme M
MeToAbl aHanusa. CTaHOapTM3Npo
Paspen 7. BaHHbIX
CnekTpockonunyeckue npoueayp
MeTobl aHanmsa. OrlK-2.3
Paspen 8. MpoBogut
ABTOMaTM3auUns CTaHgapTHble
XUMWYECKOro aHanuaa. onepauun no
MpumeHeHne OBM B OnarHocTunke
aHanNUTU4EeCKON XUMUN. PM3NYECKMX U
Pasgen 9. XUMUYECKUX
KnuHeTnyeckne metoabl CBOWNCTB
aHanwusa. MaTepuanos
Paspgen 10. Orl1iK-2.4
AHanuTnyeckas MpoBogut
3NEKTPOHHas ncenenoBaHus
MMUKPOCKOMMSI. CBOWNCTB
AHanutnyeckas BELLECTB 1
30HO0Bas marepuarnos ¢
Mukpockonus. Oxe- ncnonb3oBaHue
3rEeKTPOHHas M CEPUMHOro
CMEKTPOCKONUS. Hay4Horo
Paspgen 11. obopyaosaHus
PeHTreHoBcKkas
¢OTO3MEKTPOHHAs
CMEKTPOCKONUS.
CnekTtpockonus

WMOHHOro paccesiHus.
Paspgen 12. Macc-
CrneKTpanbHbI aHanua
NMOBEPXHOCTW.

Pasgen 13. AgepHo-
dmsmyeckme meToabl
aHanmsa noBepxHOCTMW.
OnTnyeckue metoabl
aHanusa noBepXHOCTMW.

MpoMexyTo4yHas aTTecTaums
dopma KOHTPONs — 3K3aMeH

lMepeyeHb BoMpocos
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Ne
n/n

HanmeHoBaHue
pasgena guCcuuniivHbl
(moayns)

KomneTeH
uns(un)

NuaukaTtop(bl)
OOCTMXKEHUS
KOMNeTeHLMK

OueHouHble cpeacTBa

OCHOBHbIE MOHATUA B aHaNUTU4YECKOM
XUMUN. KayecTBeHHbIN,
KONMUYECTBEHHbIV aHanm3

KJ'IaCCVId)I/IKaLI,I/IFI MeToaoB aHalin3a B
aHanuUTU4YeCKoOn XMMmnm

TeopeTuyeckune OCHOBbI
aHanutuyeckon xumumn. OCHOBHbIE
NOHATUSA U onpeaeneHuns.

MpeameT ”n 3agavm  aHanMTUYECKON
XUMUMN. SAT1anbl NCTOPUYECKOrO
pa3BUTKS.

MpoTtonutnyeckas Teopuda (Teopus
KACNOT U oOcHoBaHuh bpeHcTena).

ABTOnpoTonuna BOAbI. Lkana
KMCITOTHOCTM.
PaBHoBecusi B pacTtsopax
3MEeKTPONUTOB. KoHCcTaHTbI
paBHOBECHUS.

BbluncneHne pH pactBopoB CUMbHbIX
npotonutoB. Pacuetr pH cnabbix
KMCNOT Y OCHOBAHWMN.

Pacuet pH conei cnabbix KMCNoT u
cnabbix ocHoBaHuKW. bydepHble cmecu.

Bbluncnenue pH OydepHbIx
pacTBOpPOB.
KomnnekcHble CoeauHeHus.

XapaktepucTtuka paBHOBecCUA B
pacTBopax KOMMMEKCHbIX COeqUHEHMN.
CtyneHyaTtble ©n o0Was KOHCTaHTbI

YyCTOMYMBOCTU KOMMMEKCHbIX
COENHEHUN.

OCHOBbI TUTPUMETPUYECKOTO aHanmaa.
TuTtpoBaHue. TpeboBaHu4,

npeabsiBnsieMble K BellecTBam U
peakuusim B TUTpumMeTpun. PacyeTsbl B
TUTPUMETPUN. 3aKOH SKBUBANEHTOB.

KOMMIEKCOHBI. TpwWnoH b.
B3anmogencresme  KOMMIMEKCOHOB C
NOHaMKn MeTarnmnos.

KncnoTHo-ocHoBHOE TUTPOBAHME.
Ckayok Ha KPMBOM  TUTPOBAHUS.
dakTopbl, BNUSOWME HA BENUYUHY
CKOYKa.

Mugukatopbl B npotonutomeTpun. Ux
xapakrepucTtukun. [NpuHumnel nogbopa
nHaukatopoB. KpumBass  TuUTpoBaHuA

CUINbHOW KMCMOThI CUINbHbIM
OCHOBaHWEM

KpvBasi ~ KOMM/IEKCOHOMETPUYECKOro
TUTPOBAHMS. MeTannoxpomHble

MHONKATOPbI
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Ne
n/n

HanmeHoBaHue
pasgena guCcuuniivHbl
(moayns)

KomneTeH
uns(un)

NuaukaTtop(bl)
OOCTMXKEHUS
KOMNeTeHLMK

OueHouHble cpeacTBa

PUINKO-XMMUYECKME METOAbI aHanmaa.
KJ'IaCCVI(*)I/IKaLWIFI. OcCHOBHbIE MOHATHKA.

3J'IeKTpOXVIMVI‘-IeCKVIe MeTodbl aHarnmaa.
3J'IeKTpOXVIMVI‘-IeCKVIe CUCTEMBDbI.
3J'IeKTpO,EI,bI, ncnornb3yemble B
ANEeKTPOXUMUNYECKNX METOOAX.

BapuaHTbl NOTEHLMOMETPUN.
YpaBHeHne HepHcTa.

MoTeHUMoOMETPUYECKOE  TUTPOBAHME.
CywHocTb mMeToga WM cnocobbl
npeacTaBneHns NOSyYeHHbIX
pe3ynbTaToB.

BapVIaHTbI KynoHOMeTpun

Monsaporpadusa. BonbTamnepomeTtpus.
PasnunyHble BapuaHThbl
BONbTaMNEPOMETPUM.

KoHaykTomeTpus kak mMeTon aHanusa.
BapuaHTbl koHOYyKTOMETPUMN.

MoHaTne XpomaTorpadun.
Knaccudumkauusa xpomatorpadunyeckmnx
MeToJ0B aHanusa.

MapameTpbl yaepxumBaHus n
XapaKkTepuCTUKK 3PP EKTUBHOCTH
xpomaTorpadumpoBaHna

[asoBble XpomaTtorpadobl, Masbl-
HOCUTENW, KOSMIOHKM U [OEeTeKTopbl,
ncnonbayemoble B X

BricokoadhdpekTmBHas KWOKOCTHas
xpomaTtorpacma. Xpomatorpadbl B
BOXX

MNoHooOMeHHas M  OKCKMNIO3MOHHAasA
XpomaTtorpadwms.

KonnyecTBeHHbIN aHanms B
XpomaTtorpacdun.

CnekTpanbHble MeToabl  aHanuaa.
XapaKkTepucTukM  3MeKTPOMarHUTHOro
n3nyyenus. MoHATME CNeKTpa.

ATOMHBbIN 3MUCCUOHHBLIN
cnekTpanbHbli aHanuid. dotomeTpusd
nnamenu. NpuHuMnbl MeToda

MonekynsipHbIN abcopOLUMOHHBIN
cnekTpanbHbii  aHanu3.  CnekTpbl
NOrnoLWweHUsI. KauyecTBeHHbIN n
KONMYECTBEHHbIN aHanus B
MOJEKYIIAPHOM abcopObUNOHHOM
CrneKTpanbHOM aHanuse. 3akoH

Byrepa-llambepTa-bepa.
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HanmeHoBaHue

NuaukaTtop(bl)

l.rl\;,%, pasferna AMCLMNIMHI K?_?ﬁg?;?” AOCTUXEHMS OueHouHble cpencTsa
(moayns) KoMneTeHunm
WHdpakpacHas CMEeKTPOCKOMUS.
CnekTpockonus KOMOBWHALMOHHOIro
paccevBaHug.

JTloMUHeCcUEeHTHbI aHanus

CneKkTpocKonua sAepHOro MarHUTHOro
pe3oHaHca " 3MEeKTPOHHOro
napamarHMTHOro pe3oHaHca

MéccbayapoBckasi CNeKkTpoCcKonus

Macc-cnektpomeTpuieckne  MeToabl
aHanusa

JlokanbHbIN aHanu3 " aHanms

NMOBEPXHOCTMU. Knaccudukaums
MEeTO/0B foKanbHOro aHanmsaa.
POTOHHO-30HO0BLIE mMeToabl

nokanbHoro  aHanusa. [lpoueccsl,
npoTekawowme npu  BO3OyKgeHUU
KBaHTaMu N3Ny4YyeHuns

$oTO3NEKTPOHHas CNEKTPOCKONMS.
P®3C n YOIC.

KayecTBeHHbIN W  KONMYECTBEHHbIN
aHanm3 metogamu PO3C n YOIC

OneKTPOHHO-30HO0BbIE MeToabl.
Knaccudpukaums MeTonoB no
NMOBEPXHOCTHOM YYBCTBUTENBHOCTH,
NPOCTPaHCTBEHHOMY Pa3peELLEHMIO.

Ynpyrve B3anMO4eNCTBUS 3NEKTPOHOB
c BewectBoM. MeToabl aHanmaa
NMOBEPXHOCTK, OCHOBAHHbBIE HA YNPYrnx
B3aMMOAENCTBUSAX

Heynpyrue B3anMOOeNCTBnA
9NeKTpoOHOB C BewecTBOM. MeTtoabl
aHanmsa noBepxHOCTW, OCHOBAHHbIE Ha
yNnpyrux B3anmMogencraumsix

dusnyeckme npouecchl,
ncrnonsdyemble B O3MA 1 Pactposoi
3NEKTPOHHON MUKPOCKOMNUMW.

KayecTBEHHbIN U  KOJNIMYECTBEHHbIN
aHann3 metogom B 33MA

AHanutnyeckas 3NeKTPOHHas
MWUKPOCKONUS.  ONeKTpoOHHast  OXe-
CNeKTpocKonus

KayecTBEHHbIN W  KOJNIMYECTBEHHbIN
aHanun3 B metoge 30C
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Ne HaumeHoBaHue KomneTeH NuaukaTtop(bl) o
n/n pasgena gucumniuHbl (1) OOCTMXKEHUS LLleHOYHble cpeacTBa
(moayns) KoMneTeHunm

CnekTpomeTpbl C  BOSIHOBOWM 7]
3HepreTn4ecKon gmcnepcuen.

MoHHO-30HOOBbIE MeToAbl aHanuaa.
CI'IeKTDOCKOI'IVIFI pacceAaHunsa
mMeaneHHbIX NOHOB

CnekTpockonusa  pe3epdopaoBCKOro

obpaTHoro pacceunBaHus.
KonunyecTtBeHHoe onpegenenve
meTogom POP.

Macc-cnekTpockonus BTOPUYHBbIX
MNOHOB.

Cratuyeckun 7] JMNHaMN4ecKnin
BapuaHTel MCBU

OrpaHunyeHusa ucnone3oBaHua MCBU
ans Ka4yeCTBEHHOIo n
KONIMYECTBEHHOIO aHanusa.
KonnyectBeHHaa obpaboTtka macc-
CMNEKTPOB BTOPUYHBLIX MOHOB.

[MoneBble 30HOOBbLIE METOAbI aHanM3a
noBepxHOCTU. MeToabl CKaHWMpYLOLLEN
30HgoBon  MuKpockonun.  [lonesasd
noHHas mukpockonma u MMM ¢
aTOMHbIM 30HAOM

CkaHupytoLias TYHHEenbHas
MUKPOCKONUSA
WHdpopmaums o] NOBEPXHOCTH,

nony4aemasi metogom CTM

ATOMHO-CMIIOBasi MMUKPOCKOMUSA U ee
npenmyLlecTea no cpaBHeHuto ¢ CTM.
CkaHvpyoLlas 30H4oBasi MMKPOCKONUS

Pexumsbl MOCTOAHHOMN Cuvnbl "
NMOCTOSIHHOM BbICOTHI B ACM.
MpenmyLiecTBa U HEOOCTATKN.

AHanutndeckmn noteHuman ACM

20 TunoBble OLEHOYHbIE cpeaAcTBa WM MeToAMYECKMEe MaTepuanbl, onpegensiowme
npoueaypbl OLLeHUBaAHUA

20.1 TeKywmMmn KOHTPOJb yCNeBaeMoCTn

KoHTponb ycneBaemocTy No ANCUMMNIIMHE OCYLLECTBSAETCS C MOMOLLbIO CMEAYIOLLMX OLIEHOYHbIX
CcpencTs:
20.1.1 JlabopaTopHbie paboTbl
(HaumeHo8aHUe OUEeHOYHO20 cpedcmea meKyuwiea2o KOHmMpOris ycriegaemMocmu)

BbinonHeHne nabopaTopHbIX paboT ¢ NCNONb30BaHNEM METOANYECKUX YKa3aHWUIA.
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TpeboBaHNA K BbINONTHEHWIO 3a[@aHUIN: CTYAEHT OOSMKEH BbINONHUTL NepeyeHb paboT n
npeacTaBuTb OTYET O BbIMOJSTHEHUM C YKa3aHMEM YMEHUIN N HABbIKOB, MPMOGpPEeTEHHbIX B Xo4e paboTbl.
YpoBeHb
Kputepun oLieHMBaHNs KOMNETEHLNIA cchopmmpoBaH Lkana oueHok

HOCTU
KOMMNEeTEeHLNN
lMNosiHoe coomeemcmeue omyema codepxkaHuro, yesnsam u 3adaqyam | [loebilweHHbIlU 3aumeHo
nabopamopHoli pabomesl. [NpodemMoHCcmpuposaHoO 3HaHUe Memodos ypo8eHb
Xpomamoezpachuu, yMeHue C8s3bieamb MeOPUD C pakmukod,
eriadeHue MoHAMUUHbLIM arnapamom xpomamoepaguu
Obyyarowutics 8 nosiHoU mepe eriadeem MOHAMUUHbIM arinapamom
Xpomamozpachuu (meopemuyeckumu OcCHogamu OUCUUMIIUHBI),
CriocobeH rpUMEeHsIMb MmeopemuyecKkue 3HaHusl Ors peleHusl
npakmu4eckux 3ada4y 6 obracmu aHanu3da u u3y4yeHusi ¢bu3uKko-
XUMUYECKUX ceoticme c ucrosb308aHueM memodos
XpoMamozpaghuu
Hecoomeemcmeue omyema colepxaHuto, uensm u 3aladvam | [loebilweHHbIl He 3aumeHo
nabopamopHoli pabombl. He npodeMoHcmpuposaHO 3HaHuUe ypOo8eHb
Memodos xpomamoepadchuu, yMeHUe C8s3bieamb Meopuo C
npakmukod, eradeHue NoHSIMUUHbIM annapamom xpomMamozapaguu
Obyyarwutica  He  enadeem  MOHAMUUHBLIM  annapamom
XpomMamozpaguu (meopemudyeckumu OcHo8amu OUCUYUrNIUHbI), He
criocobeH rnpuMeHsmb meopemu4yecKkue 3HaHusi Onsi peweHust
npakmu4yeckux 3aday e obsiacmu aHanusa u usy4qyeHusi (bUu3UKO-
XUMUYECKUX ceoticms c ucrosib308aHUeM memodos
Xpomamozpaghuu

20.1.2 KoHmporsbHas paboma
MNMucbMeHHas KOHTposbHasi paboTa Mo OLEHKM TEOPETUYECKMX 3HAHWIN MO pasaenam AUCLUNIVHDI

YpoBeHb
Kputepumn oueHMBaHNsE KOMNETEHLNN cchopmmpoBaH Llikana oueHok
HOCTU
KOMMNeTeHLUN

lMpodemoHCcmpuposaHo  3HaHUe Memodos8  Xxpomamozpadguu, | [loebilweHHbIl 3aumeHo
eriadeHue roHAMuUUHbIM arnnapamom xpomamozpaghuu YPO8EHb
Obyyarowuticsi 8 nosiHoU mepe eriadeem rMOHAMUUHbIM arnapamom
Xpomamozpaghuu (meopemuyecKumMu ocHosamu OUCUUNITUHbI)
He npodemoHcmpuposaHo 3HaHue mMemodos Xpomamozpaguu, | [loebileHHbIl He 3aumeHo
omcymcmeue HagblKko8 8r1adeHuUsi MOoHSMUUHbIM — anfnapamom ypO8EHb
Xpomamoepacgbuu.
Obyvarowutics  He  ernadeem  MOHAMUUHbLIM  annapamom
Xxpomamoepaghuu (meopemu4ecKuMu OCHo8amu OUCUUIITUHBI).

Mepe4veHb 3agaHUN ANA KOHTPOJIbHbIX paboTt
KoHTponbHble paboTbl 1
Tema 1, 2

BapuaHT 1.
3apaHue 1. NpegMeT 1 MeToabl aHANUTUYECKON XUMUA. KaueCTBEHHLIN 1 KONTMYECTBEHHBIA aHanm3
3agaHve 2 TuTpumeTtpuyeckun aHanm3. TpeboBaHMss K peakuusiM, UCNONb3yemMbiM B
TUTPUMETPUYECKOM aHanuae. OnpeaeneHne TOYKN SKBUBANEHTOCTU, NMOHATUE O KPUBbLIX TUTPOBAHUSI.

BapuaHT 2
3apaHue 1. CTaguu aHanMTMYECKOro npouecca. AHaNUTUYECKUIA CUrHan.
3apaHue 2. Knaccudukaums Metogos TuTpumeTpun. MNpuemsl TUTPOBaHMUS.

BapuaHT 3
3apaHue 1. MeToabl pasgeneHvst U onpeaeneHna BewecTB. XUMuieckne, pusmko-xmmMmyeckne u
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dum3ndeckne meToabl onpeaeneHuns. 3agavym aHanMTUYECKON XMMUMN.
3apaHue 2. MNMpoTtonutomeTpus. CylwHocTb MmeTtofa. KNcnoTHO-OCHOBHbIE UHAMKATOPLI. NMokasaTernb
MHAMKaTOpa M MHTepBan nepexoaa OKpackul.

BapuaHT 4
3agaHue 1. MeTponormuyeckne xapakTepucTuki metoga. 3Havaiwme undpbl U NpaBuna oKpyrneHus.
Mpenen obHapyXeHUst 1 YyBCTBUTENbHOCTbL MeToaa.
3agaHuve 2. KpyBble TUTPOBaHMSA 1 MX UCMOSb30BaHME Npu BbiGope nHamMkaTopa B NPOTONUMTOMETPUMN.
[MocTpoeHne n aHanu3 KpMBOWM TUTPOBaAHUSA CUIbHOIO NpoTONMTa.

BapuaHT 5
3apaHue 1. Ctatuctuyeckas obpaboTka pe3ynbTaToB aHanuaa.
3apgaHne 2. lNpotonutomeTtpus. MNocTpoeHne n aHanua KpuUBOW TUTpPOBaHMsS craboro nportonuta
cunbHbIM. PakTopbl, ONpeaensome BENMUYNHY CKayka Ha KpMBOM TUTPOBAHMS.

BapuaHT 6
3apaHue 1. OT60op Npobbl M NOArOTOBKA €€ K aHanmay.
3agaHne 2. IHankaTopHble oNOKM B NPOTONUTOMETPUN. PacyeT KUCNOTHON M1 OCHOBHOWN OLLMOKN.

BapuaHTt 7
3apaHue 1. NeTeporeHHoe paBHoBecue. KOHCTaHTa Npon3BeaeHus pacTBOPUMOCTH.
3apaHue 2. Knaccudumkaumsa MHOUKATOPHbIX OWMOOK B MpoTonutomMeTpun. PacyeT BOgoOpOLHOM U
rMOPOKCUIBHOM OLLNBOK.

BapuaHT 8
3agaHve 1. PacTBOpMMOCTb TPyOHOPaCTBOPUMOrO CoeauMHeHus. BrnvsiHne ogHOMMEHHOro MoHa Ha
pacTBOPMMOCTb.
3apaHue 2. KomnnekcHble coeMHEHNS. CtpoeHune KOMMMEKCHbIX coeaNHEHUN.
KoopanHaumoHHoeumncno. MoHo- 1 nonuaeHTaTHble nuraHgbl.

BapuaHTt 9
3agaHue 1. BnnsiHne nOHHOM CUIbl HA PacTBOPUMOCTb.
3apaHue 2. NpnmeHeHne KOMMNIIEKCHbIX COEOMHEHUIN B aHANUTUYECKON XUMUMN.

BapuaHTt 10
3apanue 1. BnnsiHne KOHKYpUpyoLWmnx peakumi Ha pacTBOPUMOCTb.
3apaHue 2. PacueT cogepxaHus pasnuyHbix opm SOTA B 3aBucnmocTtm ot pH

BapwuaHT 11
3apaHune 1. [paBumeTpuda. [paBumeTpuueckuin daktop. TpeboBaHuA, nNpeaobaBrAsiEMble K
ocaxgaeMoWn. rpaBuMeTpudeckon opme, K ocaamTento.
3apaHue 2. KoHkypupylowmne peakumm npy obpasoBaHUM KOMMMEKCHbIX coeamHeHun. BrivaHue pH
pacTBopa Ha YCTOMYMBOCTb KOMIMITEKCHBIX COeANHEHUN.

BapuaHT 12
3apgaHve 1. O6pasoBaHve ocagka. BnuvsHue pasnuuHbix akKTopoB (CKOPOCTU OCaxOeHus,
KOHLEeHTpauum, TemnepaTypbl, YNCTOTbl PeakTMBOB) Ha npouecc obpasoBaHus ocagka. CtapeHue
ocagka.
3apaHue 2. KomnnekcoHbl. Ouccoumauma JOTA. O6pasoBaHue komnnekcoB JATA ¢ noHamu
meTannos. [MpuHUMN XxenaTtoMeTpruy4ecKoro TUTPOBaHNSE CMECU KaTUOHOB.

BapuaHT 13
3apaHve 1. Ycnosusa obpasoBaHWsi U pacTBOPEHWS MaropacTBOPMMOro coeguHenus. [NMpuembl
pacTBOpeHMs1 OCaaKOB.
3apaHue 2. IHgmMkaTopbl MeTOo4a KOMMNEKCOHOMETPUM, MPUHLUMN UX AehcTBUA. MIHTepBan nameHeHus
OKpackKMu.
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BapuaHT 14
3apaHue 1. Kpuctannuyeckne n amoppHble ocagku. YcrnoBus ocaxaeHusi. FoMoreHHoe ocaxaeHue.
KonnowngHele pacteopsbl. [puynHbl yctonymsocTu. Koarynauma n nentusaums.
3apaHue 2. KpmBas TUTpOBaHUS B KOMMSIEKCOHOMETPUM U €€ aHanms.

BapuaHT 15
3apgaHue 1. YCnoBHble BenMYMHbI NPOU3BEAEHUA PACTBOPUMOCTU. KOHKypupylolme peakumu.
BrnnsiHne kMcnoTHOCTU cpeabl KOMMeKCoobpa3oBaHMsl Ha PaCTBOPMMOCTb OCaKOB.
3agaHne 2. OKMCNUTENLHO-BOCCTAHOBUTEMbHLIA noTeHunan. CraHgapTHbIA W pearnbHbIN
noteHumansl. PakTopbl, onpeaensaroLlme 3Ha4eHNss OKUCINTENbHO-BOCCTAaHOBUTENBHOMO NoTeHumMana
(MoHHas cuna, KUCNOTHOCTB).

BapuaHT 16
3apaHue 1. MNpouecchl, NnpuBoOAsdLLNE K 3arpa3HeHUto ocagka. Agcopbuma. N3omopdunam. OKkno3us.
NHKknto3us.
3agaHne 2. KoHCTaHTa OKMCNNTENbHO-BOCCTAHOBUTENbHOW peakuun. HanpaBneHne oKUCNUTENbHO-
BOCCTaHOBMUTENbHbLIX peakuni.

BapuaHTt 17
3apaHue 1. KucnotHo-ocHoBHOE paBHoBecue. BbluncneHms pH B BOAHbIX pacTBOpax CUMbHbIX KUCNOT
N OCHOBaHUW.
3agaHve 2. O630p OCHOBHbIX MeToAoB okcpeaMeTpun. CyLHOCTb NepMaHraHaToMeTpun.
YcTaHoBneHWe TUTpa nepmaHraHaTa kanms.

BapuaHTt 18
3apaHue 1. Cuna npoToNMTOB - KUCNOT M OCHOBaHUWA. PakTopbl, BAUAIOLWME HA CUNY NPOTONNTOB.
Knaccudumkauus pactsoputenen.
3apaHue 2.

BapuaHT 19
3apgaHne 1. PacuyeT KpuBOW TUTPOBaHMS B MepmMaHraHatoMmeTpuu. Paktopbl, onpegenstoine
BEMNYMHY CKayvka Ha KpUBOW.
3apgaHue 2. [lpoTtonutunyeckas Teopusi bpeHctega-Jloypu. AsTonpoTtonu3. KoHcTaHTa WOHHOMO
npovsBegeHns Boabl.

BapwuaHT 20
3agaHue 1. KucnoTtHo-ocHoBHOe paBHoBecue. [poTonutbl. CoOnpsiKeHHbIE KUCIOTbl U OCHOBAHWSI.
KoHcTaHTa npoToNUTMYECKOro B3anMoaencTBUA.
3apaHue 2. OkcpeagnHaukaTopbl, MPUHUMM AeACTBUSA. PacyeT nHtepBana n3aMeHeHNs OKPacKu.

BapwuaHT 21
3apaHue 1. KncrnotHo-ocHOBHOE paBHoBecue. Bblumcnenune pH B BOAHbBIX pacTBopax cnabbix KUCOT
N OCHOBaHUK
3apaHue 2. CyLHOCTb AUXPOMAaTOMETPUM

BapuaHT 22
3apgaHue 1. [NonMnpoToHHbIE KUCIOTbI. Bbluncnenne pH B pactBope NONMNPOTOHHOW KUCAOTHI.
3apaHuve 2. CywHOCTb NepMaHraHoTOMeTpuUM.

BapuaHT 23
3apgaHue 1. ['Maponmn3 Kak 4YacTHbIM Crnyyal NpoOTONMTMYECKOro B3ammogencteus. PacueT pH B
pacTBopax Cornewn, nogBeprarLwmnxcs rmaponnsy.
3apaHue 2. MlogomeTpuyeckoe TUTpOBaHME. YCTaHOBNEHME TUTPa TMoCynbdaTta HaTpus.

BapuaHT 24
3apanue 1. Amcponutil. PacyeT pH B pactBopax amgonutoB. pH B pactBopax 6ydepHbIx cmecen.
BydepHas eMKoCTb.
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3apaHne 2. OcagutenbHoe TUTPOBaHWE

Tema 3-8

BapuaHT 1

3apaHue 1 Ob6uwias xapakTepucTuka orsnKko-XMMMYeCKNX METOQOB aHanmaa.

3apaHue 2 MNpumeHeHne AMP-cnekTpockonum ns yCTaHOBNEHNS CTPYKTYPbl OpraHnYecKnx
COEUHEHUN, U3YYEeHNA AUHAMMYECKNX PaBHOBECUN, KOH(POPMALMOHHBIX NPeBpaLLEHNiA, TayToMepuu,
MEX- N BHYTPUMOIEKYNAPHbLIX NpeBpaLleHnii.

BapuaHT 2

3apgaHue 1 WcTtopus pasButna M COBPEMEHHBIE WHCTPYMEHTANbHbIE MeToObl 3NEeMEHTHOro
OopraHn4eckoro aHanuaa.

3apaHue 2 Macc-cnektpomeTpus. ObLWasn xapaktepuctuka meToaa.

BapuaHT 3

3apaHue 1 OCHOBHbIE METOANYECKME MPUEMBI, UCMONb3yeMble B (PU3NKO-XMMUYECKMX MeTOAaX
aHannaa.

3agaHue 2 JlokanbHbIA aHanmM3 n aHann3 noBepXHOCTK.

BapwuaHT 4.

3agaHve 1 CnekTpanbHble METOAbl B BELLECTBEHHOM, MOMEKYNSAPHOM U CTPYKTYPHO-TpynnoBOM
aHanuae opraHN4Yeckux BeLLEecCTB.

3agaHue 2 DNeKTpoOHHO-30HAOBbLIE METOAbI.

BapuaHTt 5

3agaHve 1 CnekTpockonusa B BUAUMOW U ynbTpadmonetToson obnactn. otomeTpuyeckunii
aHanu3 BUTaMUHOB, (PEHOMbHbIX COeQUHEHUI, NEKTUHOBLIX BELLECTB.

3apaHue 2 KayeCTBEHHbIN 1 KOMMYECTBEHHbIN aHanNM3 MeTo40M Macc-CNeKTPOMETPUMN.
lMpakTnyeckoe npumeHeHne

BapuaHrT 6.

3agaHne 1 3OnemeHTHbI aHanua opraHudecknx coegnHeHnin. CHN — ananusatop Y.CanmoHa.
CHNS+O — aHanusaTop KoHcTpyKkummn E.lMNenna
3agaHue 2 PactpoBas anekTpoHHast MMKPOCKOMMSI.

BapuaHT 7.
3agaHue 1 JIloMUHECLEHTHBIN aHanua. TeopeTnyeckmne oCcHOBbl. OCHOBHLIE Y351bl MPMOOpPOB.
3apaHuve 2 VloHHO-30HA0BbIE MEeTOoAbl.

BapwuaHT 8.

3apaHue 1 ogeHTudunkaumns n KoNm4eCTBEHHbIN aHaNM3 OpraHMYeCKUX BELLECTB CriekTparnbHbIMN
MeTogamu.

3agaHue 2 MeToabl CKaHMpYOLLE 30HAOBOW MUKPOCKOMMWMN.

BapuaHT 9.

3apgaHue 1 WHdpakpacHas n pamaHoBcKasi Cnekrpockonna. KauecTBEHHbI U KONMYECTBEHHbIN
aHanua.

3agaHue 2 TeopeTnyeckne OCHOBbI CKaHMPYHOLLEN 30HAOBOW MUKPOCKOMUMW.

BapuaHT 10.
3apaHue 1 CnekTpockonust SO4epHOro MarHUTHOIO pe3oHaHca.
3apaHue 2 MeToq CKaHMPYOLLEV TYHHENTbHON MUKPOCKOMUN.

BapuaHT 11.

3agaHve 1 dusnyeckasa Nnpupoabl SAEPHOrO MarHUTHOro pe3oHaHca. AHanma AMP-cnekTpos.

3agaHve 2 MeToa CkaHWMpyoLLEen CUOBOW MUKPOCKONUK. [JOCTOMHCTBA U HEQOCTaTKM METOLOB.
O6nactn NnpMMeHeHuUS.
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BapuaHT 12
3agaHne 1 Xpomatorpaduyeckme MeToabl aHanmaa n nx knaccugpukaumsi.
3agaHue 2 KayecTBeHHbIN U KONWYECTBEHHbIN aHanm3 aMMHOKUCHOT, NenTuaoB, OEenkos.

BapuaHT 13 .

3apaHne 1 Xpomatorpadudeckne xapakrepuctuku. NapameTpbl yOepKUBaHUSA B SMNHOEHTHOWN
Xpomatorpadguu.

3agaHue 2 DnekTpoxuMmnyeckme MeTobl aHanmsa.

BapuaHT 14
3agaHne 1 KauyeCTBEHHbIN M KONUYECTBEHHbIA aHanM3 xpomMmaTorpamm.
3agaHue 2 lNoTeHunomeTpus.

BapuaHT 15.
3apaHue 1 XpomaTto-macc-cnekTpomMeTpust.
3apaHue 2 Knaccndukaums, npsmble U KOCBEHHbIE 3NEKTPOXMMUYECKNE METOAbI.

BapuaHT 16
3agaHuve 1 azoBas xpomatorpadums. OCHOBHbIE y3rbl XxpoMaTorpada.
3apaHve 2 lHgukaTopHble aNeKTPOAbl U ANeKTpoabl CPaBHEHUS B MOTEHLMOMETPUN.

BapuaHT 17.
3apaHue 1 Xapaktepuctuka copbeHToB 1 anteHToB B X,
3apaHue 2 KynoHomeTpuyeckne Metoabl aHanmsa.

BapuaHT 18.
3apaHue 1 AgcopOumoHHas n pacnpegenuTenbHasi ra3oBasa xpomaTorpadumsi.
3apaHue 2. MNpamas kynoHoMmeTpus. KynnoHOMeTpmnyeckoe TUTpOBaHKE.

BapuaHT 19.

3agaHne 1 AHanmM3 cMmecen YrmneBOAOPOAOB, INETYUMX XUPHBIX KUCAOT, CMPTOB, 3GMpPOB,
anbaernaoB, KETOHOB.

3apaHue 2 KoHgyktomeTpus.

BapuaHT 20.
3agaHue 1 XugkoctHas xpomaTorpadms.
3apaHue 2 BonbTamnepomeTpuyeckmne metogpl. Knaccuueckasa nongporpadusi.

BapuaHT 21.
3apaHue 1 Bbibop copbeHTOB 1 antoeHToB B XKX
3apaHue 2 BonbTtamnepomeTpus C  TBepAabiMn anekTpoaamu. MHBepcroHHas

BONbTaMnepomeTpus. AMnepomMeTpuyeckoe TMTpoOBaHME.

BapuaHT 22.

3apgaHne 1 BbicokoadhekTMBHAA KUOKOCTHAs XpomaTorpadms. HopmanbHo-hasHass u
obpauleHHo-da3Hasa xpomaTtorpadus.

3apaHue 2 Tepmuyeckuin aHanua. TepmorpaBnmeTpust.

BapuaHT 23

3apaHue 1 AddunHHasa xpomaTtorpadus.

3agaHve 2 [uddepeHumnanbHbIil TEpMUYECKUA aHanuM3 u anddepeHumanbHas CKaHupyoLlas
KanopvmeTpus.

BapuaHT 24
3agaHue 1 MloHoobmeHHasa xpomaTtorpadusi, OCHOBHbIE MOMOXEHUS.
3apaHue 2 Cpeactea U MeToabl ONEPATMBHONO aHaANUTUYECKOrO KOHTPONS.
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BapuaHT 25

3apgaxue 1 MNnockocTHaa xpomaTtorpadus. Xapakrepuctmka metoga. TOHKOCNOMHaA n bymaxHas
XpomaTorpagus.

3apaHue 2 lpuMMeHeHWe TecT-MeTOAOB W CEHCOPOB B aHanuMse opraHUYecknx COeanHEHWN.
XUMnN4eckne CeHcopbl. XapakTepUCTUKN U OCHOBHbIE NpUHUMMbLI. BruoceHcopbi.

20.2 NMpomexyTo4Haa aTrectauumsa
MpomexyToyHast aTTecTaums No QUCLMNIIMHE OCYLLECTBNSAETCS C MOMOLLBIO CreayroLmnx
OLIEHOYHbIX CPEACTB:
Pegepam, CoobuieHue/0oknad/npeseHmauyus

HanuncaHne pedeparta n nogrotoBka cooblieHns/npe3eHTaumm no COBpeEMEHHbIM MeToaam
aHanuaa.

lMNepeyeHb mem pegepamos

Tembl pedepaToB:

1.UHbpakpacHast CNeKTpoCKonus.

2. KombuHauuoHHoe paccesHus (KP). Cnektpockonus KP.
3.PagunocnekTpockonMyeckme MeToabl aHanumsaa.

4.CnekTpockonna S4epHOro0 MarHMTHoro pe3oHaHca (AAMP) n anekTpoHHOro napamMarHMTHOro pe3oHaHca
(3MP).

5.Méccbayapckas cnekTpockonus.

6.Macc-cnektpomeTpudeckne metoabl. CywHOCTb MeToda. AHanmM3 OpraHuMyeckux BeLLecTB.
7.ONeMeHTHbIN aHanms.

8.KnHeTnyeckue metoabl aHanusa.

9.Mcnonb3oBaHne OBM B aHannTU4eCcKom XMMumn:

10.MeToabl TOKanbHOro aHanmsa u aHannaa NoBepPXHOCTU

11.AHanuTmnyeckasa aneKkTpoHHas MUKPOCKONMMSI.

12.PeHTreHocneKTpanbHbI MUKpOaHanms

13.CneKTpoCcKonus XxapakTepucTUYeCKUX NoTepb SHEPTNN INEKTPOHOB.

14 AHanuTunyeckasa 30H40Basi MMKPOCKONMMS.

15.MNoneBada aneKkTpoHHas U MOHHAA MUKPOCKOMNUS.

16.0xe-aneKTpoHHasi CNeKTPOCKOMNUS.

17.PeHTreHoBCKast OTOIANEKTPOHHASA CMEKTPOCKOMNUS.

18.0neKTpoHHasi CNeKTPOCKONUSA Ans Xumudeckoro aHanmnsa (OCXA).
19.CneKTpoCcKonMsi NIOHHOTO pacCcesHUs.

20.Pe3epdopaoBckasi CnekTpoOCKONuA.

21.Macc-cnekTparnbHblii aHanM3 NOBEPXHOCTH.

22.JlasepHas gecopbumoHHas Macc-CrnekTpoMeTpust.

23.ApepHo-unsnyeckne MeToabl aHanmaa noBepxHOCTH

24.0nTnyeckue MeToabl aHann3a NoBepxXHOCTU. PacTpoBas onTnuyeckas MUKPOCKOMMS.
25.9nnuncomeTpus n aNnMNcoMeTpruyeckas MUKPOCKOMUS.

Ona oueHuBaHua pes3ynbTaToB OOy4eHMs Ha 3K3aMeHe/3adeTe WCMOMb3YyKTCs cregylowme
nokasatenu (13 20.1 n 20.2):
1) 3HaHue y4ebHOro mMaTepmana v BnageHve MNOHATUMMHBIM annapatoM MeTOAOB COBPEMEHHOM
aHanuUTUYECKON XUMUU;
2) ymMeHue CBA3bIBaTb TEOPUIO C NPaKTUKON;
3) ymeHune nnnoctpupoBaTb OTBET NpUMepamm, paktamn, AaHHbIMU HAayYHbIX NCCNEOBaHUN;
4) ymMeHue MpUMEHATb rasoBylo, XUOKOCTHYIO XpomaTorpaduio U KanunnsapHbIi anekTpodgopes B
aHanuae pasnmyHbix 0OBHEKTOB;
5) BnageHue cnocobamu oueHKM NOrpeLHOCTN METOAOB COBPEMEHHON aHANUTUYECKON XUMUN;
BNageHne MnOHATUMHBIM annapaTtoM [aHHOW o06nactM Haykm (TeopeTU4eckuMuM OCHOBaMm
ANCUUNNNHBI), CNOCOBHOCTL WUIMKCTPMPOBAaTh OTBET MpuMepamMu, dakTamu, AaHHbIMW Hay4HbIX
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nccrnenoBaHum, NPUMEHATb TeopeTUHYECKME 3HaHUA Ond peleHnd npakTn4ecKnx 3ajadv aHalin3a
00BEKTOB C UCMOMb30BaAHNEM MeToaoB COBpeMeHHOIZ aHannTU4YeCcKon XMMnn.

[na oueHnBaHusa pesynbtaTtoB 0bydeHMs Ha 3k3amMeHe (3a4eTe C OLEHKOW) ucnonb3yeTcsa 4-
GannbHas wana: KOTAUYHOY», KXOPOLLOY, «YAOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

CooTHoLLEeHNe nokasaTenen, KputepueB U WKanbl OUueHUBaHNA pe3yrnbTaToB o6yqu|/|;|.

YpoBeHb
Kputepun oueHnBaHns KOMMeTEHLMN chopmMupoBaH LWkana oueHok
HOCTU
KOMMNEeTEeHLNN

lMonHoe  coomeemcmeue omeema  obyvarujezocsi  8CeM lNosbiweHH Omisu4Ho
nepeyucrneHHbiM  Kpumepusim.  [lpoOemMoHCMpuUposaHoO 3HaHuUe bl
Memo0o8  COBPEeMEHHOU  aHanumu4yeckol  XuMmuu,  yMeHue ypo8eHb
cesi3bleamb MEOoPUK C pakmukol, enadeHue MOHSIMUUHbLIM
annapamom cospeMeHHOU aHaumu4eckol Xumuu

Obyyarowutics 8 nosiHoU mepe eriadeem MOHAMUUHBLIM annapamom
cospeMeHHol  aHanumuyeckol — Xumuu  (meopemuyecKumu
ocHosamu OucCyurniuHbl), criocobeH  ummocmpuposams omeem
npumepamu, chakmamu, OaHHbIMU Hay4YHbIX uccredosaHud,
MPUMEHSIMb Mmeopemuyeckue 3HaHUs Or1si peleHusl Mpakmuyeckux
3aday 6 obnacmu aHanu3a U U3YYEeHUS @OU3IUKO-XUMUYECKUX
ceolicme c ucrosnb308aHUeM memodos cospemMeHHoU
aHanumu4eckol Xumuu

Omeem Ha KOHMPOJbHO-USMEPUMESbHbIU ~ Mamepuas  He ba3zoenll Xopowo
coomeemcmeyem OOHOMYy  (d8ym) u3 repeyucrieHHbIX ypOo8eHb
rnokasamersel, Ho obydarowulica 0aem rnpasusibHble 0meemsb! Ha
OornosTHUMersbHbIe 80r1POCHI. HedocmamoyHo
pPodeMOHCMpPUPOBaHO 3HaHue memodos cospeMeHHoU
aHanumu4yeckol Xumuu, eraldeHue [oHSAMUUHbIM —anmnapamom
cospeMeHHOU  aHanumuyeckod — xumuu, unu  codepxamcs
omaoersibHble Mpoberibl 8 yMEHUU C8513bi8amb MeOPUIO C rPaKmuKodU.
Obyyarowuticss enadeem rnoHAMUUHbLIM annapamom cO8peMeHHOU
aHanumu4eckou xumuu (meopemuyeckumu ocHosamu
OucyunnuHel), Ooryckaem OwWUbBKU pu  UIOCMpPUPO8aHUU
omeema npumepamu, ghakmamu, OaHHbIMU Hay4HbIX
uccriedosaHul;

unu dornyckaem OwWUubKU Mpu UIoCmMpUposaHUU 803MOXHocmel
MPUMEHEHUsI CO8PEeMEHHOU aHanumu4Yeckoli Xumuu 8 aHarnuse
pasnuYHbIX Mamepuarios,

unu doryckaem oOwubKu Mpu OuyeHKe rozpewHocmu mMemodos
COB8pPEeMEeHHOU aHanumu4yeckol Xumuu.

Omeem Ha KOHMPOJIIbHO-USMEpPUMEsbHbIU ~ Mamepuan  He lMopozoeniti Ydoenemeopu-
coomeemcmeyem  mobbiM  d8ym(mpem) U3  epeyuUCIIeHHbIX ypO8eHb meJibHO
rnokazamened, obydarowulica Oaem HernonHbie 0meembl Ha
doroniHuUMerbHble 80MpOChkl. [JJeMoHcmpupyem 4acmuyHble 3HaHUsI
arnnapama mMemodoe Co8peMeHHOU aHaumu4yecKol Xumuu, uiu He
ymMeem  unrocmpuposams  omeem  fpumepamu, — ghakmamu,
OaHHbIMU Hay4YHbIX uccriedosaHull;

usu uMeem He rofiHoe rnpedcmaesieHue npPUMeHeHUsi co8peMeHHOL
aHanumu4yeckol xumuu 8 MamepuanosedeHuu, 0Ooryckaem
cywiecmeeHHble OwWUubKU rpu OUEeHKe Mo2pewHocmu memodos
Cco8peMeHHOU aHanumu4ecKkol Xumuu .

Obyvarowuticss enadeem 4Yacmu4yHO MeopPemuyeckuMu OCHO8aMu
oucyunmuHsbl, ¢paemeHmapHoO crnocobeH oyeHusamsp
rnoapewHocms Memodos ;

Obyyvarowutics He ymeem puUMeHsIMb Memodbl CO8peMeHHOU
aHanumuyeckol XuMuu 8 aHaru3e pasfudHbix mMamepuarnos. He
ymMeem  unsrocmpuposams  omeem  fpumepamu, — ghakmamu,
OaHHbIMU Hay4YHbIX uccredosaHudl.
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Omeem Ha KOHMPOJILHO-U3MEPUMESbHbLIU  Mamepuan  He - Heydoenemesop
coomeemcmeyem JiobbiM mpeM(4embipemM) U3 epeyuUCIeHHbIX U-meJsibHO

rnokazamernel. O6yyarowutics O0eMOHCMPUPYem OMpPbIBOYHbIE,
pasmeHmapHble 3HaHus, Ooryckaem epybbie Oowubku 80
eniadeHuUU MOHAMUUHBIM anrnapamomMm OaHHOU obrnacmu Hayku
(meopemuyeckumu  ocHogamu  OUCUUMN/UHbI), He  crocobeH
unocmpuposames  omeem  ripumepamu, gakmamu, OaHHbLIMU
Hay4HbIX uccriedosaHull, He yMeem PUMEHSIMb MeopemuyecKkue
3HaHus Onis peleHus npakmu4yeckux 3adady aHanu3a obbeKkmos ¢
ucrosb308aHUeM Memodo8 cospeMeHHOU aHaIumu4yeckol Xumuu.

TunoBble KOHTPONbHbLIE 3a4aHUSA UM UHble MaTepuanbl, HeO6XoAUMbIE ANS OLEHKU 3HaHUW,
YMEHUN, HaBbLIKOB U (MNKU) onbiTa OeATENbLHOCTU, XapakTepusylwue 3Tanbl popMupoBaHusA
KOMMNeTeHUMA B NnpoLiecce 0CBOEHUs o6pa3oBaTenlbHOW NporpamMmbl

I'Iepequb BOMPOCOB K 3K3aMeHY:

Ne TekcT BOnpoca

01 OCHOBHbI€ NOHATUA B aHaNUTUYECKON XMMNN. KayeCcTBEHHbIN, KONMNYEeCTBEHHbIN aHanus3

02 Knaccudmkaumsa MeTo4OB aHanmsa B aHanmMTUYeckon XMMmmnm

03 TeopeTnyeckMe 0CHOBbI aHanNUTUYeckon Xumun. OCHOBHbIE NMOHATUA U ONpedeneHns.

04 [MpegomeT 1 3a4ayun aHaNIMTUYECKON XMMUKU. DTamnbl MICTOPUYECKOTO Pa3BUTUS.

05 MpoTonutnyeckas teopus (Teopust KNCAOT N OCHOBaHW bpeHcTeaa). ABTONPOTONM3 BOAbI.
LLIkana KNCIOTHOCTMW.

06 PaBHoBecusi B pacTBopax aneKkTponmToB. KOHCTaHTbl paBHOBECKS.

07 BbluncneHue pH pactBopoB cunbHbIX NpoTonnToB. PacyeT pH cnabbix KUCNOT U OCHOBaHUNA.

08 PacueT pH conen cnabbix kucnot n cnabbix ocHoBaHun. BydepHbie cmecn. Beluncnenuve pH
OydepHbIX pacTBOPOB.

09 KoMnnekcHble coeguHeHusi. XapakTepucTtuka paBHOBECUSI B pPacTBOpPax KOMMEKCHbIX
coegvHeHnn. CtyneH4YaTble U 06Wwas KOHCTaHTbl YCTOMYMBOCTM KOMMMEKCHBIX COeAUHEHWN.

10 OcHoBbI TUTPUMETPUYECKOrO aHanmsa. TuTpoBaHue. TpeboBaHus, npeabsiBNSeMble K
BELLEeCTBaM U peakuusm B TUTpUmMeTpun. PacyeTbl B TUTPUMETPUKN. 3aKOH SKBUBANEHTOB.

11 KomnniekcoHbl. TpunoH b. Bsanmogencrame KOMnNIIeKCOHOB C MOHAMM METassioB.

12 KncnoTtHo-ocHOBHOe TuTpoBaHue. CKayok Ha KpuBOW TUTpoBaHus. PakTopbl, BAUSIOLWNE HA
BENNYMHY CKOYKA.

13 MHankatopbl B npotonMtoMeTpun. Mx xapakrepuctuku. MpuHumnel nogbopa MHOUKaTOPOB.
Kpuas TMTpOBaHWS CUIbHOW KUCMOTbl CUSTbHBbIM OCHOBaAHWEM

14 KpuBas KOMNNeKCOHOMETPUYECKOro TUTpoBaHus. MeTannoxpoMHble MHONKATOPbI

15 Pun3unko-xmmmyeckne metoabl aHanunsa. Knaccngukaums. OCHOBHbIE NOHATUS.

16 OnNeKTpoXMMnyeckne MeToabl aHanmsa. JONEeKTPOXMMUYECKME CUCTEMbl. JInekTpoabl,
MCNosib3yemMble B 3NEKTPOXMMUNYECKUX METOAAX.

17 BapuaHTbl noTeHUMOMETPUN. YpaBHEHNE HepHCTa.

18 MoTeHunomeTpmyeckoe TuTpoBaHue. CylWHOCTL MeToda M Ccnocobbl npeacTaBneHus
NONYyYEHHbIX Pe3ynbTaToB.

19 BapuaHTbl KynoHoMeTpum

20 Monsporpadgusa. BonbtamnepomeTpusi. PasnmyHble BapMaHTbl BOJIbTAMNEPOMETPUMN.

21 KoHgyKTOMETpUMS Kak MeTo aHanvsa. BapnaHTtbl KOHOYKTOMETPUN.

22 lMoHaTHe xpomaTtorpadumn. Knaccmumkaumnsa xpomatorpaduyeckmx MeTo40B aHannsaa.

23 [MapameTpbl yaepXvBaHUSA U XapaKkTepUCTUKN 3¢pdEKTUBHOCTN XpoMaTorpampoBaHus

24 "a3oBble xpomaTorpadbl, [a3bl-HOCUTENU, KONTIOHKN N AeTEKTOopbI, ucnons3yemble B X

25 BbicokoadhdekTMBHas XMAKOCTHas xpomartorpagums. XpomaTorpadbl B BOXKX

26 MoHoOOBMEHHas 1 3KCKIMO3NMOHHAA XpomaTorpadums.

27 KonnyecTBeHHbIN aHanua B xpoMmartorpaguu.

28 CnekTpanbHble MeTOAbl aHann3a. XapakTepucTuKN 3NEeKTPOMarHMTHOro nany4yexus. MNMoxHatune
cnekTpa.

29 ATOMHbBIN SMUCCUOHHBIV CNEeKTpanbHbIN aHanui. dotomeTpuda nnameHu. MNpuHUmMnel metToaa
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30 MonekynsipHbin ~ aBCOPOUMOHHBIA  cnekTpanbHblid  aHanu3.  CnekTpbl  NOMOLEHMS.
KayecTBEHHbIN N KONNYECTBEHHbIN aHann3 B MOMeKynsipHOM abCcopOLMOHHOM CneKTpanbHOM
aHanu3se. 3akoH byrepa-llambepTa-bepa.

31 NHdpakpacHasa cnektpockonms. CnekTpockonnsa KOMGUHALMOHHOIO paccenBaHus.

32 JIIOMMHECLIEHTHbBIN aHanus

33 CnekTpocKkonus S0epHOr0  MarHUTHOrO pe3oHaHca W 3NEeKTPOHHOro  napamarHUTHOro
pe3oHaHca

34 MéccbayapoBckas CnekTpocKonums

35 Macc-cnekTpoMeTpmuyeckme MeToabl aHanmsa

36 JlokanbHbIWM aHanM3 1 aHanmsa noBepxHocTu. Knaccngpumkaums MeTogoB NOKanbHOro aHanuaa.

37 @DOTOHHO-30HOO0BbIE  MeToAbl JloKanbHOro aHanmsa. [lpouecchbl, MpoTekawwue npu
BO36Y>XOEHUN KBAHTaMU U3NyYeHns

38 doToanekTpoHHaa cnekrtpockonms. PO3C n YOIC.

39 KayecTBeHHbIV 1 KONNYECTBEHHbIM aHanu3 metogamm POIOC n YOIC

40 OneKkTpoHHO-30HAOBbIE  MeToabl.  Knaccudukaumss MeTogoB  NO  MOBEPXHOCTHON
YYBCTBUTESbHOCTU, MPOCTPAHCTBEHHOMY pa3peLlEHuto.

41 Ynpyrne B3auMOOENCTBUSA 3MEKTPOHOB C BewecTBOM. MeTogbl aHanu3a MnOBEPXHOCTH,
OCHOBaHHbIE Ha Ynpyrnx B3auMogemncrBumsaxX

42 Heynpyrme B3auMOOENCTBUSA SMEKTPOHOB C BellecTBOM. MeToabl aHanmsa MOBEPXHOCTMH,
OCHOBaHHbIE Ha YNpyrux B3aMmogemncrBmsaX

43 dusunyeckme npoueccol, ncrnonbdyemble B O3MA 1 PactpoBon aneKkTpOHHON MUKPOCKOMUW.

44 KayecTBeHHbIN 1 KONMYeCcTBEHHbIN aHanu3 metogom B A3MA

45 AHanutnyeckasa aneKkTpoHHas MUKPOCKONUS. DNEKTPOHHAsH OXXe-CNeKTPoCcKonus

46 KayecTBeHHbIN 1 KonnyecTBeHHbIN aHanu3 B metoge 30C

47 CneKTpoMeTpbl C BOSTHOBOW N SHEPreTUYECKOM ANCNEPCUEN.

48 MoHHO-30HO0BbIE MeToAbl aHanu3a. CnekTpocKonus paccesHnsa MeaneHHbIX MOHOB

49 Cnektpockonust  pesepcopaoBckoro  obpaTHOro  paccemBaHus. KonunyecTtBeHHoOE
onpegenenne metogom POP.

50 Macc-cnekTpocKonus BTOPUYHbIX MOHOB.

51 CtaTtudecknn n guHammyeckuin sapmantel MCBU

52 OrpaHnyeHna ucnonb3oBaHna MCBW gna kayecTBEHHONO WM KONMYECTBEHHOIO aHanusa.
KonuyectBeHHas obpaboTka Macc-CnekTpoB BTOPUYHbBIX MOHOB.

53 lMoneBble 30HOOBLIE METOAbLlI aHanu3a MnoBepxHOCTWU. MeTogbl CkaHupylowen 30HO0BOW
Mukpockonuun. NMoneeas noHHas mukpockonua n NUM ¢ aToMHbIM 30HAOM

54 CkaHnpyrowasa TyHHenbHas MUKPOCKOMNUS

55 MHdopmauusa o noBepxHoCcTH, nonyvyaemast metogom CTM

56 ATOMHO-CMOBasi MMKPOCKOMUST N ee npeumyLliecTBa no cpaBHeHntio ¢ CTM. CkaHupytowas
30HO0Basg MUKPOCKOMMUS

57 Pex1mbl MOCTOSAHHOM CuIbl 1 NOCTOSAHHOW BbicOThl B ACM. MNMpenmywiecTBa u HegoCTaTKMy.

58 AHanutnyecknn noteHuman ACM

MeToauueckune MaTepuansi, onpegensiowme npoueaypbl OLeHUBaHUA 3HAHUWA, YMEHUN, HABbIKOB
1 (unn) onbiTa AeATeNIbHOCTU, XapaKTepU3yrLWmx aTanbl POPMUPOBaAHUSA KOMMNETeHUUN

OueHka 3HaHWWA, YMEHUI M HaBbIKOB, XapakTepusylLllas aTtanbl (POPMUPOBAHUSA KOMMETEHLUUN B
pamKax U3y4yeHns OUCUUnnHbl OCYLLIECTBIISETCH B X0O4€e TEKYLLEeN N NPOMEXYTOYHON aTTecTalui.

Tekywaa aTTectaums NPOBOAUTCS B COOTBETCTBUM C [lonoxeHuem O Tekywewn atrectaumun
oByyvaroLmxcs no nporpammam BbicLLero obpa3oBaHnsa BoOpoHEXCKOro rocy4apCTBEHHOrO yHMBepcuTeTa.
Tekywaa artrectauus npoBoauTcs B dopme(ax) nucbMeHHbIx pabom (KOHMPOsbHble, n1abopamopHbie
pabomel)

. Kputepuun oueHnBaHmsa npvsBeaeHbl Bbille.

lMpomexyToyHast aTTecTaumsa NPOBOAUTCSH B COOTBETCTBUM C [lONOXEHWEM O MPOMEXYTOYHOM
aTTecTaumm obyyaroLmxca No nporpamMmmam BbicLLero obpasoBaHus.

KoHTponbHO-n3MeputenbHble MaTepuarnbl MNPOMEXYTOYHOM aTTecTauuMn BKI4YalOT B cebn
TEeopeTUYECKME BOMPOChHI, MO3BOSOLLME OLEHUTL YPOBEHBb MONYYEHHBLIX 3HAHWUI U/UNW NpakTUYeckoe(me)
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3aaHune(s), nossonstoliee(me) oUeHUTb cTeneHb CPOPMUPOBAHHOCTU YMEHUN N(UMN) HABLIKOB, U(MMN)
ONbIT AEATENBHOCTMW.
Mpn oueHMBaHMM MCMOMb3YITCA KONMMYECTBEHHbIE LUKarbl OLUEHOK. KpuTepun oueHMBaHUS NpUBEAEHbI

BbiLLE.

20.3 KoHTponb ocBoeHus OMNK

KoHTponb ocBoeHusi OMNK-1

MepeyeHb 3aaaHnii Ans NPoBepKN CHOPMUPOBAHHOCTU KOMMETEHLMN:
1) TecToBble 3aaHuUs:

1.

Kakon napameTp $SBNSIeTCA KavyeCTBEHHOW XapaKTEPUCTUKOW XpomaTtorpaduyeckoro
yaepxuBaHus?
a. Yucno TeopeTUdecKnx Tapesok.
b. Bpemsi oT MOMeHTa BBOAA Npobbl 4O MaKCUMyMa Ha XpomaTorpacgpuyeckom
nuke.
c. OTHoweHne BpeMeHu npebbiBaHMS KOMMOHEHTaA B CTAUMOHAPHOW M MNOABMXHOM
dazax.

Kakon napameTp cnegyeTt onpedenuTb Ha BONbTaMMEPHbIX KPUBLIX AN HaxoXaeHus
KOHLIEHTpaLumM BeLecTBa No MeToay rpagympoBOYHOro rpaguka?

a. lNoTeHuwan NnonyBoMHbI.

b. BennunHa npegenbHoro and¢y3mMoHHOro Toka.

c. Obnactb NnoTeHuManoB NpeaenbHOro Toka.

WNHdopmauma, nonydyaemaa MeTOO0OM PEHTreHOBCKOM POTOIMEKTPOHHOM CNEKTPOCKONUU
(P®3C)
a. No3BONSAeT NoNy4YnTb MHPOPMaLUIO O XMMUYECKUX CBA3AX BO3OYyXxAaeMbIX
aToOMOB;
b. meTon CTpPyKTypHOro aHanusa NoBepxHOCTEW TBEPAbIX TeN U aacopbupoBaHHbIX
BELLECTB;

YKaxuTte ypaBHEHMe, UCMonb3yeMoe B KONMUMYECTBEHHOM aHanu3e MeTOAOM aTOMHO-
3MUCCUOHHOWN CNEKTPOCKOMUM.

a. YpasHeHue MnbkoBunya.

b. YpaBHeHue JlomaknHa-LLlanbe.

Cc. YpaBHeHue BaH-LeemMTepa.

2) pacyeTHble 3agayu:

1.

2.

Paccuntante pH 0,01 M pacTtBopa consiHon kncrnotbl (oTBeT pH=2).

Paccuutante pH 0,1 M pactBopa YKCYCHOM KWUCNOTbl, €CAN KOHCTaHTa KUCITIOTHOCTU
Ka(CH3COOH)=1.75*10"° (oTBeT pH=2.88).

BbinagaeT nn ocagok Npy CMELUMBaHUM paBHbIX KonuyecTB caHTumonspHoix (0,01 M)
pacTBOPOB xnopuaa Kanbuma UM CepHOM KucnoTbl. KoHCTaHTa npousBeaeHus
pacTtBopuMocTn Ks=2.6*10"°. OTBeT noateepauTe pacyetom (OTBeT: ocagoK He
BbInagaer, T.K. a(Ca?")*a(S04%)<Ks).
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4. Paccuntante  3HEpPruo  3NEeKTPOMarHUTHOrO  U3NyYeHUs  npu  onpenereHum
apoMaTMYecKoro coefiMHeHUs1, ecrnv ero AnuHa BOnHbl coctaenseT 257 HM (OTBeT: E=
7,72*107'° Ox vnu 4,83 3B).

3) CUTYaUNOHHbIE, NMPaKTUKO-OPUEHTUPOBaAHHbIE 3ada4yn | MMHN-KENCBbI:

1. Kakue aTanbl rpaBMMETPUYECKOro aHanm3a MoxeTe Ha3BaTb Npu onpeaeneHnmn BeLecTs
MeTodoM ocaxaeHust (Ha npumepe onpegeneHus cepbl) (1.NMpob6onoarotoBka. 2.
OcaxpgeHue. 3. CtapeHue ocaaka. 4. dunbTpoBaHue. 5. NpombiBaHue ocapka. 6.
BbicywmBaHue u npokanuBaHue. 7. BaBewmBaHue. 8. PacyeT cogepxaHua aHanuTa.)

4) TeMbl acce:

1. OxapaKTepmsyVlTe TOYHOCTb 1 NpPaBUJIbHOCTb B aHanuTmnyeckon xummn. Yto siBnsieTcs
napamMeTpom, onmcbiBaroLnM CTENEeHb onusoctu Apyr K apyry equHNU4YHbIX OI'IpGLI,GJ'IGHI/IVI,
pacceaHne eqMHNYHbIX pe3yrnbTaToB OTHOCUTESIbHO cpe,D,Hero? (BOCHpOM3BOAMMOCTb).

2. B yem coctouT MeTOO BHYTPEHHEro cTaHgapTa npu  KONMYECTBEHHOM aHanuae
Xpomatorpacpuyeckum metogomM? Hanuwwmte cooTBeTCTBYlOLWYO hopmyny (Popmyna

Cx =k-7-S;/Sscr - 100 %. rA€ I = Maer/Mup, k; = 221

CB.CT

KoHTponb ocBoeHust OMNK-2

MNepedveHb 3agaHMi Ans NpoBepkn CPopMUPOBAHHOCTU KOMMNETEHLMMN:
1) TecToBble 3agaHUSA:

1. [Ona KONWYEeCTBEHHOro aHanmmM3a MeToAOM  XpomaTtorpadum No  nnowaau
XpomaTorpaunyecknx NMKoB UCNOMb3YIOT PS4 MeToaoB. Kakon U3 HUX 4aeT HaMeHbLUYHO
NOrpeLLIHoOCTb?

a. BblYMCIieHMe nnowaamn ¢ y4eToM WWMPUHBbI NUKaA Ha NOJyBbLICOTE;

b. pac4yeTt nnowaam ¢ y4eToM LMPUHBLI NMKA Y OCHOBAHWS;

C. Bblpe3aHue nuka n3 GymakHoMW XpomMaTorpammbl, B3BELUMBAHUE W BblYMCIIEHME
nnowiaam, ucxoas M3 macchl Nuka u eaMHuUubl nnowaam (1 cm?) Gymarn.

2. Kakve anektpoapbl Ha3biBalOT NMHOMKATOPHLIMW B MOTEHLNMOMETPUN?

a. 3neKkTpod, NoTeHumMan KoTOporo He 3aBUCUT OT CoCTaBa PacTBopa;

b. anekTpoa, NoTeHUMan KOTOPOro 3aBUCUT TOMBbKO OT NPUPOAbI PacTBOPUTENS;

C. 3nekTpon, MOTeHUMarn KOTOPOro 3aBMCUT OT MpPUPOAbl U KOHLUEHTpauuu
OQHOro U3 KOMMOHEHTOB pPacTBOpa;

3. Ha 4ém ocHOBaHO onpeaeneHne BeLEeCTB METOAOM aTOMHON abcopbumn?

a. Ha U3MEepPEHUN NHTEHCMBHOCTWN U3Ny4YeHNS cBeTa BO3OYXOEHHbIMN aTOMaMMU;

b. Ha n3amepeHUn NHTEHCMBHOCTU N3NTy4YEHMSI CBETA NOHU3MPOBAHHLIMU aTOMaMWU;

C. HA VW3MEepeHUN nNOrrfioWweHUsa WU3INYYeHUA ONTUYECKOro AauanasoHa
HeBO30y)XAEeHHbIMN aTOMaMM,;

d. Ha M3MepeHMn nepemnsnydyeHnst CBETOBOW 3HEPruu, NornolieHHon cBo6OoaHbIMN
atomamu.

4. HasoBute aHanusaTopbl CNEKTpa AMCNeprupyoemy Tuna:

ONTUYECKME CBETOPUILTPBI;
npU3Mmbl;

nHTEpdepomeTp;

. ANJpPaKLNOHHbIE peLUeTKM.

o0 oW

2) pacuyeTHble 3agayu:

1. Paccuutath pactBopuMocTb S dTopuaa kanbums CaFz, ecnun Ks(CaFz)=4.0*10711,
(OTBeT: S(CaF;)=2,15*10* M)
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2. PaccuutanTe xecTtkocTb pactBopa Hw, ecnv Ha TuTpoBaHue anukeoTbl, o6bemom 50.00
M u3pacxogoBaHo 5,20 mn pactBopa TpunoHa b ¢ koHueHTpauuwen 0,0250 monb/n
(OTBeT: H,=2,60 Mmmonb/n).

3. PactBop aHanuta A nomeLatoT B KloBeTY Ans obpasua ¢ annHon ontudeckoro nytn 1=1,00
cMm. Mpu namepeHnn NOrnoweHns dNeKTPOMarHUTHOrO U3Ny4YeHUs pacTBOPOM aHanuTta
npu gnvHe BONHbI A=490 HM onTuyeckas nnotHoctb A =0,338. KakoBa MonsipHas
KOHUEHTpaumsa aHanuTta B pacTBope, €Crfiv MOSIAPHbIN KO3 ULNEHT CBETOMOIMOLEHNSA
Mpw 3TON AnNvHe BOMHbI £=676 n/(Monb*cm) (OTBeT: CA=5*10" M)?

4. O6pasey, cogepxawmnm marHetut FeszOs, BbIT NpoaHanuM3npoBaH MNOcne pacTBOPEHUS
obpasua Maccoit 1,5419 r B koHUeHTpupoBaHHoi HCI ¢ nonyyeHuem cmecu Fe?* n Fe®".
Mocne pno6aeneHus HNOs (ans okucnennsa Fe?* oo Fe®t ) Fe3* ocagunu B Buae Fe(OH)s
AobasneHnem pacTBopa rugpokcuaga ammoHus. lNocne ovnbTpayum n NPOMbIBKM OCTaTOK
npokanunn, nonyyms 0,8525 r yuctoro Fe>Os. Paccuntante npoueHTHOE cogepkaHue
Fez04 no Becy B obpasue (OTBeT: 53.44 %).

3) CUTYyauNOHHbIE, NMPAaKTUKO-OPUEHTUPOBAHHbIE 3a4a4n | MMHU-KENCbI:

1. B kakux cnyyasx B xpoMmaTtorpadun npm Konnm4yecTBeHHOM aHanmnse yaobHo ncnonb3oBaTtb
MeTon BHYTpeHHeln HopMmanusaumn? (1. Bce BelwwecTBa 3NOUPYHOTCA U3 KOJNTOHKU. 2.
YyBCTBUTENBLHOCTbL AeTEKTOPa OAMHAKOBA ANA BCeX pasgensemMbix BewecTB). Kakas
dopmyna ncnonb3yeTcsa Ans pacyeTa KONMYeCTBEHHOro cocTaBa cMecu?

2. Yto Takoe paspelweHne n csetocuna (d/f) aHanusaTtopa cnektpa? MoXHO nv npu
NOCTOSAHHOM paspelueHnn R obuTbca BhiUrpbilla B CBETOCUIE, HE yXyaLllasi ANCNEpPCUIo
(D)? OtBeT noateepaute dopmynamu. (B oTBeTe [OMKHbI ObiTb NpPUBEAEHDI
dopmynbl pacuyeTa paspelueHus: popmyna B3auMOCBA3M pa3peLueHusi, CBeTOCUIbI
u gucnepcun ( R = A/A1; R=D(d/f)).

4) TemMbl 3cce:

1. OxapakTepudynte OCHOBHOW 3akoH cBeTonornoweHna (byrepa-IlambepTta-bepa),
AOCTOMHCTBA N OrpaHNYEHNs €ro UCNofb30BaHMM B KOSIMYECTBEHHOM aHanu3e MeTo4oM
cnekTpooToMeTpUN. Hanuwmnte NUHENHOE N IKCMOHEHLUManbHOEe BbIpaXXeHUA 3aKoHa
(CpepHeuyBCTBUTENbHLIN MeTon aHanu3a, Cnin 1077 monb/n; Anin=0.01, MOXHO
M3MepUTb C TOYHOCTLIO (s, < 0,33);

Haubonbwasa TouHoctb npu A=0,1-1,2;
INuHeitHoe BbipaxeHue: A = £- |- c. AkcnoHeHumanbHoe: I, = I, - e katei)

3apaHusa pasgena 20.3, a Takke 3agaHna OJYMK (obpasoBaTtenbHbii  nopTan
«ONeKTPOHHbIN yHUBepcuTeT BI'Y» B pasgene «3NeKTPOHHbIE KYpCbl» — « XUMUYECKUI
dakyneteTy — «Kadegpa aHanutudeckon xumun» — «b1.0.12 CoBpemeHHas
aHanuTudeckasa xmmmna» https://edu.vsu.ru/course/view.php?id=2359 ) pekomeHayrTCA K
NCNOSIb30BaHWIO NpY NPOBEAEHUMN ONArHOCTUYECKMX paboT C Lenbio OLEHKN OCTaTOYHbIX
3HaHWN NO pe3ynbTaTam OCBOEHUS AaHHOW ANCUUNIINHBI
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