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1. Ilepevyens MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO AUCHHUILIMHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTeIbHOIl IPOrPAMMBI.

B pe3ynbrate ocBoeHUS 00pa30BaTeIbHOM MIPOTrPAMMBI 00 yUAIOITHIICS TIOJDKEH OBIIAICTh
CJICAYIONIMMU pe3yJbTaTaMi 00ydeHHs 10 JUCHUILINHE:

Konpt PesynbTaTel ocBoenus OOII [lepeuenb mIaHUPyEMBIX
KOMIIETCHIIUU (conepxaHue KOMIIETEHIU) pe3yJIbTaToOB 00YUYEHUS 1O
JTUCLUILTNHE
OIIK-2 CIOCOOHOCTBIO IPO(ECCHOHATBHO 3HATh: OCHOBHBIC BUIBI
HCII0JIb30BaTh COBPEMEHHOE AQHAJIUTUYECKOTO 000PYAOBAHUS
TEXHOJOTHYECKOe M aHATTUTHYECKOe YMeTb: TpPUMEHATH OCHOBHBIE
o0opynoBaHue, ClIOCOOHOCTHIO K 3aKOHBl AHATUTHYECKOH XUMHUU
MIPOBEJICHUIO HAYYHOT'O UCCIEIOBAHUS | IPU aHayuze MOJTy4YEHHBIX
U aHaJIM3Y NOJYyYEHHBIX MIPU €ro pe3yJIbTaToB
MIPOBEJICHUU PE3YIbTaTOB Baaners: 3akoHamMH, Ha KOTOPBIX
OCHOBBIBAIOTCS XHMHUYECKUE U
(U3UKO-XMMHUYECKHE METO/IBI
aHaJM3a
K-11 CIOCOOHOCTHIO IPUMEHSATH 3HaTh: XUMUYECKUE U (pU3NKO-

COBPEMEHHBIE METO/bI UCCIIEI0BAHU,
IIPOBOJUTH CTAaHAAPTHBIE U
cepTU(UKAIIMOHHBIC UCTIBITAHUS
MarepuaioB, U31eIUN U
TEXHOJIOTMYECKHUX MPOLECCOB

XUMHYECKUE METOIbI
HCCIICAOBAHUSA XUMHUYCCKUX
BEIIECTB

YMerb: NPUMEHATH IOJTYYEHHBIE
TCOPETUYCCKHE  3HAHUS IS
o0ocHOBaHMsA BBIOOpa  MeToOJA
aHaIM3a

B.]'Ia)]eTl): HaBbIKaMH BBIITOJIHCHUA
CTaH/IapTHBIX ornepanuu B
3aBICHMOCTH OT BH/a aHAJIN3a




2. MeCTo AMCUHMILINHBI B CTPYKType 00pa30oBaTeibHOil MPOrpaMMbI’.

JucuummHa otHOocUTCs K 06a30BbiM auctuiuinaam (B1.5.9) u usyuaercs na 2 kypce B 3
cemecTpe U 3 Kypce B 5 cemecTpe.

B MeroauueckoM IIaHe JUCHUIUIMHA ONUPAETCS HA 3JEMEHThl  KOMIICTCHITUH,
chOpMUPOBAaHHBIE TP HW3YYCHHH AUCIHILUINH «Maremarukay, «®Dusukay, «OOmas u
HEOpraHuuecKkas XumMus», «Opranudeckasi XUMHSD».

[TomrydeHHbIE B TPOIECCE HM3YUYEHUS NUCHUIUIMHBI «AHATUTHYECKAs XUMHS U (DU3HKO-
XUMHYECKHE METOJbl aHallM3a» 3HaHWs, YMCHUS M HABBIKM MOTYT OBITh HCIIOJB30BaHbI B
HAyYHO-UCCIICIOBATEILCKOM  paboTe MarucTpaHTa W TPU  BBINOJTHCHHH  BBITYCKHOMN
KBATH(UKAIIMOHHON PabOTHI.

3. O0beM TUCHHUILINHBI.

Bcero,
aKaJeMHYECKHUX
. 4acoB
Bun yae6HO# paboThI
Ounas popma
oOyueHus

OO0mas Tpy10eMKOCTh THCIIUILTHHbI 6/216

(3a4ETHBIX €AUHUIY aKaJIEMUYECKHX YaCOB)

KonrakTHasi pabdoTa ¢ npenojaBaresieM: 148
3aHSTHS JIEKIIMOHHOTO THIIA 36
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 108

CEMHUHApPHI, MPAKTUICCKUE 3aHATHUS -
nabopaTopHbIE PabOTHI 108

kypcoBoe npoexktupoBanue (KP wmum KIT) -

KCP 4

JpyTUe BUJbI KOHTAKTHOM paboThI -

CamocroniTesibHasi padoTa 68

®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) Kp,
TECTUPOBaHUE

®opma npomexyTounoii arrecraumuu (KP, KII, 3auer, sx3amen) 3a4eT

! Mecro mucrmmmmnst Oyzaer yuuThIBaThCA NpH 3anonHeHnu Tabmaumst 1 B [Iprnoxernn 1 (PoHA OeHOYHBIX
CpEJICTB)



4. Conep:xkaHue JUCHUIIUHBI.

4.1. Pa3gespl AMCHUILIMHBI U BUABI 3aHATHH.
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1. AHamuTryeckass XUMHUS 18 - 54 34 OIIK-2,
T1IK-11
2. DU3NKO-XUMHUYECKHE METOIBLI aHAJIN3a 18 - 54 34 OIIK-2,
T1IK-11
4.2. 3anaTHA JeKIIMOHHOI0 THIIA.
No
asrena HaumenoBanue TeMbl O0weMm, |MuHoBarmonHas
p 1 KPaTKOE COJIepKAHUE 3aHIATHUS aKaj. 4acbl dbopma
IHACIIATUINHEL
1 BBe/ieHne B aHAIMTUYECKVIO XUMHIO. 1 -
[Tpenmer, nemu, o0nacTi NpHUMEHEeHu s, KilacCu(UKaIs
BUJIOB U METOJOB COBPEMEHHOM AHAIMTUYECKON
xumun.  Kiaccudukanus mo Buagam — aHaiM3a:
KaQ4eCTBEHHBI W KOJWYECTBEHHBIN; MO MPUPOJIE
00HapyKMUBAEMBIX HIIH oTpeAeNsieMbIX
KOMIIOHEHTOB; 10 TPHUPOJE  aHAIU3UPYEMBIX
00BEKTOB;, MO Macce aHAJIUTHYECKOM HABECKH U
JIMaTia30Hy OMPEEIsIEMbIX COACPKaHUM.
1 MeTpoIOTHYECKHE OCHOBLI aHAIMTUYECKON XMMUH, 1
Enuaunel KojiudecTBa BeEIIECTBA. AHAITUTHYECKUIH -
CHTHAJL. N3mepenue. AHanuTHnuyeckue
XapaKTEPUCTUKH. MeTtposnorunueckue
xapaktepuctuku. [Ipob6ooTéOp W TOATOTOBKA
poObl K aHANIN3Y.
1 KauecrBennblii anamn3. KauecTBEHHBIE METOBI 2 Buneomarepuan
a”ajan3a. O6nHapyxeHue WHIUBUTYTBHBIX
KaTHOHOB W aHaJIu3 cMeceli  KaTHOHOB.
OO0HapyxeHne UWHINBUAYAIbHBIX AaHUOHOB H
aHaJIN3 cMeceld KaTHOHOB.




Ne
paszerna
JUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKOE COAEpKaHUE 3aHATHUS

O0newM,
aKaj. 4achl

MNuanoBanunoHnHas
dbopma

1

I'paBumerpuueckuii  aHanus.  CymiHOCT, U
OCHOBHble  3Tanbl Merona. Ocaxngaemas WU
rpaBUMETpUYECKast dbopMbI COETMHEHUIA,
TpeOOBaHus, MpeAbsBisieMble K HUM. [lpuHuumn
BBIUMCJICHHSI pe3yNbTaToB aHanu3a. [IpumeHenue
rpaBUMETPUH.

2

PaBHOBecHE pacTBOPUMOCTH _MaJlOPACTBOPHUMBIX
COCIMHECHUM. PactBopumocTs OCaJKOB.
TepmonuHamuyeckas, KOHLEHTPALMOHHAS, YCJIOBHAs
KOHCTaHTBl ~ pactBopumoctd.  OOpasoBaHue o
CBOICTBA OCa/IKOB.

Tutpumerpuueckuii ananus. CylniHOCTh U KpaTKas
xapakTtepuctuka wmerona. (OCHOBHBIE IOHSATHS.
KpuBasi TuTpoBaHHMS KaKk OCHOBa BbIOOpa W
00OCHOBaHMS  YCIOBUH  TUTPOBAaHUA. MeETObI
pErucTpalii  KOHEYHOM  TOYKH  TUTPOBAHUS.
WNupukaropel. Knaccudukanus TUTpUMETPUUECKUX
METO/IOB aHaJIU3a MO TUITY XMMUYECKUX PEaKIUN U
M0 TEXHUKE TUTPOBaHUs. TpeOoBaHUS K peaklusiM,
WCIIOJIb3YEMBIM B TATPUMETPUUECKOM aHAIIU3E.

Bupneomarepuan

Kuci10THO-0CHOBHOE TUTPOBAHUE. OGmas
XapakTepUCTUKa M BO3MOXHOCTM  METOJA.
CrangapTHble pacTBOPHI Uil KUCIOTHO-OCHOBHBIX
TUTpOBaHUN. KHCIOTHO-OCHOBHBIE HWHAMKATOPBI.
[Tpunuunsr ux BeIOOpa. KpuBble THUTpOBaHUS
CHJIBHBIX U CJIa0BIX KMCIOT U OCHOBAHHH.

Crnaiin-
Mpe3CHTAIHS

Komnnekconomerpuueckoe TuTpoBanue. OOmias
XapaKTepUCTHKA, KiIacCU(PUKAIMSI U BO3MOKHOCTH
METO/a. PaBHOBecue peakuui
KOMILJIEKCOOOpa30BaHuUs. KomruiekcoHsl, ux
cBoiictBa (komruiekcoH II, xommiekcon III).
PaBHOBeCHs o0pa3oBaHUs KOMILIEKCOHATOB
METaJUIOB, KOHIICHTPAllMOHHAs KOHCTaHTa
YCTOWYNBOCTH KOMIIJIEKCOHTA. Kpussle
TUTPOBAHUS.

Buneomarepuan

OKHMCIHTEIBHO-BOCCTAHOBUTENBHOE  THUPOBAHUE.
OOmas  xapakTepucTuka,  Kiaccupukaims |
BO3MOXKHOCTU METOJIOB OKHUCIIUTENBHO-
BOCTaHOBHUTEIBHOTO  TUTPOBaHMs. (OKHCIINTENBHO-
BOCCTAHOBUUTENbHbIE peakuUH. OKHCIUTEIBHO-
BOCCTAHOBUTEIbHI mNoOTeHIMaN. CTaHIapTHHIM U
dbopManbHBI AIEKTPOAHBIM mNoTeHuuan Kpuseie
TUTpoBaHusA.  OKHUCIHUTENBHO-BOCTAHOBUTENBHbIE
WHJUKATOPBI. Knaccudukanus METOJI0B
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOIO TUTPOBAHMSL.




Ne
paszerna
JUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKOE COAEpKaHUE 3aHATHUS

O0newM,
aKaj. 4achl

MNuanoBanunoHnHas
dbopma

2

OcHOBBI (PHU3UKO-XMMUYECKUX METOJIOB aHAJIH3A.
OcHoBuble monsaTHsA. Kiaccudukammsa — ¢pusuko-
XUMHYECKHX METONOB. MeToapl  omnpeaeneHus
KOHLICHTPALUI aHanmuTOB.  MeTposiornueckue u
AHAJTUTHYECKUE XapaKTEPUCTHKH.

1

CHCKTDOCKOHI/I‘-IGCKI/IG METOJbI aHajam3a.

CraumoHapHele  cocTosiHMA — cucteMmbl.  IlonsTue
cnekrpa. CrnocoObl BBIBIEHUS CIIEKTPa COCTOSHHM.
Bunel  cnektpoB. lcnonp3oBaHHE CHEKTPOB B
AHAJIMTUYECKOU XHUMHUH. Knaccuduxkanus
CIIEKTPaJIbHBIX METO/I0B aHAIIN3A.

Crnaiin-
[pe3eHTaLIHs

ATOMHO-PMHCCHOHHAS CIIEKTPOCKOIIHS.
TeopeTuueckue OCHOBEI SMHUCCUOHHOI'O
CIIEKTPAJILHOIO aHajnu3a. VICTOYHMKH aToMU3aluuu
U BO3OYXKICHHUS. Peructpamuss ~ uznyuyeHus.
KauectBenuniii ananus. KojmaecTBeHHEBIN aHaIN3.

Crnaiin-
Mpe3CHTAIHS

AbcopOrmonHas cnekrpockonusi. CyIHOCTb,
Ki1accu(rKaIysl, Ha3HauYCHNE U IPUMEHEHHUE METO/IA.
TeopeTtrueckre 0CHOBBI a0COPOIIMOHHOI
cnekTpockonuu. Mnentudukainus coeTuHeHUH Mo
cniekTpam rnoriomeHus. OCHOBHOH 3aKOH
cBeromnornomenus (3akoH byrepa-Jlambepra-bepa).
KosinuecTBeHHbBIN aHAIINS.

Crnaiin-
pe3eHTAIHS

ATOMHO-a0COPOIMOHHBIA _ CTICKTPAJIbHBIA _ aHAJIU3.
Pezonancnoe  umznydenue. IloHsTHE  1IA3MBI.
MeTto b KOJIMYECTBEHHOTO oTpesieNieHus!.
CnektpodoTroMeTp isi aTOMHO-a0COPOIIMOHHOTO
aHaim3a.

Crnaiin-
Mpe3CHTAIHS

DOTOMETPUYECKHE METO/IbI AHATIN3A.

OcHoBbl  (otomeTpri.  MeTtoabl  ompeneneHus
KOHIIGHTPAIMM pPAcTBOPOB. ATIapaTypa U TEXHHKaA
boTOMETPUYECKUX U3MEPEHUH.

Crnaiin-
MIpe3eHTAIHS

WndpaxpacHas  cnekrpockonus. Mnentudukanus
coequnennit o MK-cnexktpam. KosmuecTBeHHbIN
aHaIN3. AHAJIMTUYECKHE M  METPOJIOTHYECKHE
xapakrepuctuku MK-cnekrpockonuu. Anmaparypa
u obnactu npumeHenus MK-crnekrpockonuu.

Crnaiin-
Mpe3CHTAIHS

JIXOMMHECIICHTHBIE METOIbI aHAIN3A.

OcHosnble nousTHs. Knaccudukanus, HazHaueHUEe U
IIPUMEHEHHE METOJI0B. KonnyectBenHoe
(Giyopumerpudeckoe  ONpPEIEICHUE  BEILECTB.
AmnmnapaTypa AJ1s1 JIIOMAHECIIEHTHOTO aHalln3a.

Crnaiin-
Mpe3eHTAIHS




No
asrena HaunmeHnoBaHnmne TeMbl O0peMm, |MHHOBanmoHHAs
p U KPaTKOE COJICpKAHUE 3aHITHUS aKaJl. 9ackl dbopma
JHUCIHUIUIMHBI

2 PagmnoMeTprudeckrne METOAbI aHAIM3A. 2 Craiin-
SIBnenune paIrOaKTUBHOCTH. PagnoaxktuBHOE pe3eHTAIHS
n3nyyeHue. CBOMCTBA pajliOaKTUBHBIX M3ITy4EHUI.

KadecTBeHHBIN ¥ KOJIUUECTBSHHEBIA aHAIIN3.
[Ipubopsl st  pagAMOMETPUYECKUX  METOJOB
aHajau3a. MeTpoJoTHIeCcKre XapaKTePUCTHKH.

2 DIEKTPOXMMHYECKHE METOJIBI aHAJIM3A. 2 Craiin-
OcHOBHBIE MMOHSATHS. [ToTenumomerpus. Hpe3eHTanus
BoasTammnepomerpus. AMIIepoMeTprUIecKoe
tuTtpoBanue. Kyinonomerpus.

2 XpomaTorpahuyecKkue METOJIbI aHajausa. 2 Cnaiig-
OCHOBHBIE ITOHSATHS. Knaccudukanus [pe3eHTalHs]
xpomaTorpaduueckux MeTofoB ananu3a. CriocoOsl
MOJTy4eHUs XPOMAaTOTPaMM. JKunkoctHas
xpomarorpadus. [azoBas M  ra3o0-)KHIKOCTHAs
xpomarorpadus.

4.3. 3aHATHS CEMHUHAPCKOIr0 THIIA.

4.3.1. JlabopaTOpHbIe 3aHSITHS.

No
HaunmeHnoBanue TeMbl O0BemM,
pasnena [Ipumeuanue
1 KPaTKOE COACPKaHUE 3aHATHS aKaj. 4achl
JUCIUTLIHHEI

1 AHannTHUyecKre BeChl M TEXHUKA B3BCITUBAHHA. 4

1 I'paBuMeTpuueckoe onpenenaeHue Oapus. 16

1 MeTobI KMCIIOTHO-OCHOBHOTO THTPOBAHHS. 14
- CTtangapTu3anus pacTBOpa COJSTHOM KUCIOTHI.

- TurpoBanue cMecu MIEIOYU U COJIBI
MIPUMEHEHUEM JIBYX UHIUKATOPOB.

1 KoMIiekcoHOMETpH . 8
KommiekconoMeTprudeckoe onpeieieHrue Marausi.

1 Hopomerpusl. 12
- IlpuroroBieHune u cTaHgapTH3alUs pacTBopa
THOCYJIb(aTa HATPUSI.

- MonomeTpuueckoe onpeiesieHue MeIu.

2 ATOMHO-3MHUCCHOHHBIN CIEKTPAJILHBIM aHAIU3. 8
- BusyasnbHbIil Ka4ECTBEHHBIN aHAIN3 C TIOMOIIBIO
CTHJIOCKOIIA.

2 HNudpakpacHas CIEKTPOCKOIHUSL. 8

KauecTBeHHBI aHAJIN3 HEOPraHUYECKUX U
oprannyeckux BemecTs o MK-crnekrpam




Ne
HaumenoBanue TeMbl O0beM,
pazgena [Ipumeuanue
U KpaTKO€ CO/Iep KaHUE 3aHATUSA aKaj. yacbl
JVCLIATUTHHEI
2 doToMeTpuUecKoe OnpeesIeHIe Kele3a. 8
2 dyopuMeTpudecKoe ONpeaeIeHUE CIeI0BbIX 8
KOJIMYECTB AJIFOMUHMSL.
2 Kynonomerpuueckoe TUTpOBaHUE pacTBOpPA 8
XJIOPOBOZOPOAHOM KHCIIOTHI.
2 Omnpenenenue Woaua - 1 OPOMHUI-UOHOB METOJIOM 8
OyMa)KHOW 0CaZOYHOI Xpomarorpaduu.
2 Pagnomerpuueckoe onpeneneHne NpuMecu Kaius B 6
HATPUEBBIX COJISIX.
4.4. CamocTosiTe/ibHAsA padoTa 00yYalOIIUXCS.
Ne
asena [lepeueHp BONpOCOB ISl O6bewM, dopma
P CaMOCTOSITEJILHOT'O U3yUYECHHUSI aKaJl. 4acsl KOHTPOJIS
JUCLUIUIMHBI

1 MeTtponoruueckre OCHOBBI aHATUTUYECKON XUMHHU. 2 YcTHBIN onpoc
MeTponornueckue XapakTepUCTUKY (Irana3ox Nel
OIIpeeIIiEMBIX COJEPKaHUM, HUXKHSS TpaHuLa
OIIpeIeNIAEMBIX CO/IEPIKAaHUM, Ipesen
oOHapy>KeHHsI, BOCIIPOU3BOAUMOCTb,

MIPaBUWJIBHOCT).

1 KauecTBeHHBII aHAIN3. AHAIN3 MOKPBIM U CYXUM 2 VYeTHBI onpoc
yTEM. Nel

1 ['paBumeTpuueckuit ananus. Obpa3oBaHHE OCAIKOB VcTHBIN ompoc
U UX CBOMWCTBA. 3arpsi3HEHUE OCAJKOB NPUMECSIMH. 4 Ne2
[IpuHIMOMATbHBIE OCHOBBI  TPAaBUMETPUUYECKOTO
onpezaeneHust Oapus, jkenes3a, alIOMUHHS, MarHus,

KaJIbIMsI, HUKEIs, KpeMHUs, hocdopa, cepsl.

1 PaBHOBecue pacTBOPUMOCTH MaJIOPACTBOPUMBIX 2 VCTHBIIH ompoc
COECIMHEHMI. BiusHue Temneparypsl U IPUPOIbI No2
pacTBOpUTEIIS HA paCTBOPUMOCTb.

1 Turpumerpuueckuit ananmus. OOImME MNOAXOIBI K 2 VYeTHbII onpoc
BBIOOPY TUTPUMETPUYECKOTO METOJa  aHalu3a. Ne3
Pacuer METPOJIOTUIECKUX XapaKTePUCTHK
Pe3yabTATOB MPSIMOTO TUTPOBAHUSI.

1 KucnorHo-ocHOBHOE TUTpOBaHue. PacueT kpuBoi 4 YcTHBII onpoc

TUTPOBAHUS CUIILHOTO OCHOBAHMS CHIIBHOU
KHuCI0TOU. Pacyer kpuBoii TUTpOBaHUS c1aboro
OCHOBaHUS CUJIIbHOUW KUCJIOTOM.

Ne3
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Ne
pasznerna
JIUCIIUILINHEI

IIepeuens BOIIPOCOB ISt O0bewM, ®opma
CaMOCTOSITEJIBHOTO U3yUYECHUS aKaJ. 4yachl KOHTPOJIA

1 Merto ocaguTenbHOTO TUTPOBAHUSI. 8 YcrHBIi ompoc
Aprentomerpuieckoe TuTpoBanue. CyIHOCTb Ne3
METO0/1a, CIIOCOOBI MHANKAIIMHA KOHEYHOU TOUKH
tutpoBanus (Mopa, @onsrapaa, PasHca).

1 Kommiiekconomerpuueckoe TutpoBanue. OCHOBHBIE 4 VYcTHBIIT orpoc
CIIOCOOBI MOBBIIICHUS CEJIEKTUBHOCTHU Ne3
KOMILIEKCOHOMETPUYECKUX Onpe/IeICHU.
Bo3MmoxHOCT,  MOCIIEZIOBATEILHOTO  TUTPOBAHUS
HECKOJIbKHUX KaTHOHOB. Meroabl
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHUS.

1 OKuUCIINTENBHO-BOCCTAHOBUTEIIBHOE TUTPOBAHNUE. 6 YcTHbIi onpoc
XapakTepuCTHKa METOI0B OKUCIUTEIBHO- Ne3
BOCCTAHOBUTEJIBHOTO TUTPOBAHUS
(nepmaHranaTomeTpusi, ogomerpus,
XpOMaTOMETpHsi, OpPOMAaTOMETPHS).

2 OCHOBHBIE TTIOHSATHUA B MCTPOJIOTHYICCKUEC OCHOBBI 2 -
(bl/ISI/IKO-XI/IMI/IIIeCKI/IX MCTOAO0B aHa/JIn3a.

2 ATOMHO-?MHUCCHOHHBIN CHIEKTPaJIbHBIN aHAIU3. 4 TectupoBanue 1
CnexTpanbHble IPUOOPHI AJIs aTOMHO-
SMHCCUOHHOTrO0 aHanu3a. Onrudyeckue
XapaKTEPUCTUKH CHEKTPAIbHBIX IPUOOPOB:
CIEKTpaJIbHAs 10JI0CA MIPOITYCKaHUs; IUCIIEPCHS,
pasperniaonas ciocoOHOCTh, CBETOCHIIA.

2 ATOMHO-a0COPOIMOHHBIN CIIEKTPaAJIbHBINA aHAIIH3. 4 Tectuposanue 1
[TonsaTne mnazmel. ONITHYECKHE XapAKTEPUCTUKA
IUIa3MbI U UX CBSA3b C KOHLEHTpaIel CBOOOHBIX
aTOMOB.

2 JIroMuHECHICHTHBIE MeTOAbl aHann3a. PakTopsl, 4 TectupoBanue 2
BIMSIOIIME HA YYBCTBUTEIBHOCTb, TOYHOCTh U
U30HMPATENIbHOCTh ONpeseNeHus. Amnmnaparypa st
JIOMHHECLEHTHOTO aHAJIN3A.

2 doromeTpuiecKre METOAbl aHalln3a. Annaparypa u 4 TectupoBanue 3
TeXHUKa (POTOMETPHUECKUX U3MEPEHUI];
MOHOXPOMATOPHI, CBETO(DUIIBTPHI, X HA3HAYCHHUE.
Mertoab! ycTpaHeHHs MeIaoux HoHOB. CriocoObl
TIOBBIIICHUS] YyBCTBUTEIIEHOCTH (POTOMETPUIECKHIX
METOJI0B.

2 Wndpakpacnas cnexkrpockonus. Amnmaparypa MK- 4 TectupoBanue 4
CIEKTPOCKOIINH. AHanuTH4ecKue "
METPOJIOTUYECKUE XapaKTePUCTUKHU HK-
CIIEKTPOCKOIINH.
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Ne
pasznerna
JIUCIIUILINHEI

IIepeuens BOIIPOCOB ISt O0bewM, ®opma
CaMOCTOSITEJIBHOTO U3yUYECHUS aKaJ. 4yachl KOHTPOJIA

2 ONEKTPOXMMHUYECKHE METOIbl aHAJIN3a. JJIEKTPOJIBI 4 TectupoBanue 5
IIEpBOTO ¥ BTOPOIO  poOJa,  OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIE (PEIOKC) 3JIEKTpojibl. ['a30BbIe,
MOHOCEJIEKTUBHbBIE  JIEKTPOAbI,  HWHIUKATOPHBIE
JIEKTPOJIbI U JIEKTPOJIbl CPABHEHHUSL.

2 Pagnomerpuueckue meto el aHanu3a. [Ipudopsr 4 TectupoBanue 6
IUISL palMOMETPHYECKUX METO/IOB aHAN3a.
Mertposoruueckue xapakrepucTuku. OCHOBHBIE
MCTOYHHKH OIIMOOK U CIIOCOOBI MX YYeTa.

2 Xpomarorpaduueckue MeToabl aHaiau3a. CrnocoOsl 4 TectupoBanue 7
IIOJIy4eHHUs Xpomarorpamm. XpomaTtorpapudeckue
napameTpsl.  CeleKTHMBHOCTb U pa3pellieHHe.
Amnmnaparypa u 00paboTka XpamaTorpaMMm.

5. IlepevyeHb yueOHO-METOAUYECKOT0 OOecredeHHs /sl CAMOCTOSITeIbHONH PadoThl
00y4YaKOIIUXCS 10 TUCHHILINHE.

Metoanueckue ykazaHus il 00y4JarouXcsl IO OPTaHU3aIH CaMOCTOSITEIIBHON paOoThI
[0 JUCHUIUIMHE, BKIIOYAs TIepeYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYILIEro
KOHTPOJISl 10 JUCHMIUIMHE W TPeOOBaHHMS K WX BBHIMOJHEHUIO pPa3MEHICHBI B AJIEKTPOHHOMN
nH(}OPMaLIMOHHO-00pa30BaTENbHOM cpene CIIoI' TU(TY) Ha caiite Menus:
http://media.technolog.edu.ru

6. ®OH/I OLIEHOYHBIX CPEACTB /AJIsl MPOBEAeHUSsI MPOMEKYTOUHOI aTTecTAlNMU

CBOEBpEMEHHOE BBINIOJIHEHUE O0YYaloIIUMCS MEPONPUITUNA TEKYHIEro KOHTPOJIS
MO3BOJISIET MPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIA YPOBEHb («yIOBIETBOPUTEIHHO») OCBOEHUS
MPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIHIA.

Pe3ynbraThl NUCLMIUIMHBI CUMTAIOTCS JOCTUTHYTBIMH, €CIM IS BCEX DIIEMEHTOB
KOMIIETEHIIMH MPEBbIIIEH (JOCTUTHYT) OPOTOBBIA YPOBEHb OCBOCHHSI KOMIIETEHIIMY HA TaHHOM
JTamne.

[IpoMexyTouHas arrecTalys M0 JUCUUIUIMHE NMPOBOIUTCS B (hopMe 3adera Mo pasaeny
«AHaIUTHYECKAass XUMUS» B 3 ceMecTpe M 3adera no pasfeiny «DPU3HKO-XMMHUYECKUE METOIbI
aHaJIu3b» B 5 cemecTpe.

K cpmadge 3ayera MOMYyCKalOTCS CTYAEHTHI, BBIMOJHUBIIME BCe (DOPMBI TEKYIIETo
KOHTPOJIA.

3ayer MpeaycMaTpPUBAIOT BBIOOPOYHYIO MPOBEPKY OCBOEHHUS MPETYyCMOTPEHHBIX
3JIEMEHTOB KOMIETEHIIMI M KOMIUIEKTYIOTCSI TEOPETUUYESCKUMH BOTIPOCAMHU (3aaHUSIMH).

IIpn cmade 3adera, CTYIEHT IOJy4aeT TPU BOIPOCA U3 IEPEYHS BOIPOCOB, BPEMs
MIOATOTOBKHU CTYJIEHTA K YCTHOMY OTBETY - 10 30 MHH.

IIpumep BapraHTa BOIPOCOB Ha 3a4UETE M0 pa3ieny «AHAIUTHYECKAs] XUMUSI» .

Bapwnant Ne 1
1. Ocaxnaemast u rpaBuMeTpuueckas popmsbl ocagka. TpeGoBaHus, MPEAbABIsIEMbIE K
HUM.
2. CriocoObl BbIpaXKEHUsI KOHIIEHTPAIIUK CTaHIaPTHBIX PAaCTBOPOB.
3. CKkayoK TUTPOBAHUS B METOJIE OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOTO THTPOBAHUS U
(baxTOpHl, BIUSIONIME HAa €r0 BEINYHHY.
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http://media.technolog.edu.ru/

[Ipumep BapuaHTa BOIPOCOB Ha 3adeTe NO pazaeny «PU3MKO-XUMUYECKHE METOJbI

AHAJIU3bD».

Bapuant Ne 1
1. CBeTopmIbTPBI U MX HA3HAYCHHE U MTPABHUIIA UX BBIOOpA.
2. CnocoO»I Ki1accupuKamy XpoMaTorpauieckKux MEeTo0B aHaIn3a.
3. Ilpsimas kynonometpus. OnpeeneHne BEIXoa 1o ToKy.

7. IlepeyeHb OCHOBHOW W JONMOJHHUTEJIbHOUH y4eOHOW JHMTEpPaTypbl, HEOOXOAUMOM

AJIs1 OCBOCHHUSA JUCHUIIJINHBI

a) OCHOBHAsI JINTepaTrypa:

1.

AHamuTHyecKas XUMUsl: y4eOHUK JIsl CTy/. BBICHI yd4eO. 3aBemenwid: B 3 T. / mox pen. JLH.
Mocksuna. — M.: 3narensckuii neHTp «Axagemust», 2008 - 2010. -3 T.

OcHoBbl aHaymTH4Yeckor xumuu: YueOHuk B 2 T. T. 1. Bonpmosa T.A., bpeikuna I'. 1.,
I'apmamt A.B., 3omoroB FO.A. u ap. / Tlox pen. FO.A. 3o0T0Ba. - 5-¢ uza. — M.: Akagemus,
2012. — 384c.

OcHOBBI aHanuTHYecKOW Xxumuu: YueOHuk B 2 1. T. 2. AnoB H.B., bap6amar 10.A.,
bopzenko A.T'., 'apmam A.B., 3omoros 10.A. u np. / Ilox pen. FO.A. 3onoroBa. - 5-¢ u3n. —
M.: Akagemus, 2012. — 408c.

Jlypse, FO.}O. CnpaBounuk o ananutudeckoit xumun / 0. 0. Jlypbe. — 7-e u3f., neperneu.
cu3g. 1989r. — M.: Anpsanac, 2007. — 447 c.

bynatoB, M.U. Ananutuyeckass xumusi. DHU3UKO-XMMHYECKHE METOIbl aHaim3a: yd4eO.
nocodbue / M.U. bynaros, T.D. Mamernabues, C.B. Xapurtonos. — CII6.: Hayka, 2010. —
208c. + Db

AHanuTthueckas XuUMHUS U (U3NKO-XMMHYECKHE METOJbl aHanu3a. TeKkcT JeKuui: yuel.
nocobue / H.Il. MyxoBukosa, JL.M. AmamxanoBa, H.B. AGosckas, T.O. Mamernabues;
CIIGI'TU (TY). Kad. anamut. xumuu. — CII6., 2007. — 76¢. + Ob

Kamunkun, WU.I1. Tutpumerpuueckue MeTonbl aHanuza. [Ipumeps pemienus 3amad: ydeoO.
nocoome / W.II. Kammakwn, T.D. MamernabueB. — 3-¢ wu3n., nepepad. W JOIL;
CIIOI' TU(TY). Kad. ananur. xumuu. — CI16., 2013. — 85¢c. + Db

I'paBumerpuueckuii aHamu3. [Ipumepsl pemreHus 3agad: yue6. mocodbue [/ JLM.
AnamxkanoBa, B.M. 3apem6o, II.B. 3apembo, A.A. Konecuukon; CIIOI'TU(TY). Kad.
aganut. xumun. — CI10., 2013. — 85¢. + Db

0) 10MOTHUTEILHAS JIUTEpaTypa:

1.

Kamunkun, W.II. Tutpumerpuuecue metoasl aHanuza: metoA. ykazanus / W.II. Kanunkun,
T.3. Mamernabues; CIIOI TU(TY). Kad. ananut. xumun. — CII6., 2008. — 45¢. + Ob
AobGoBckas, H.B. TIpo6ootrOop u moaroroBka mpoObl K aHaiu3y: MeTtojd. ykazanus / H.B.
Aobosckas, JI.M. Anamxkanosa, B.U. 3apem6o; CIIOGI' TU(TVY). Kad. ananut. xumuu. — CII6.,
2011. — 17¢. + Db + 2013 Db

Konecnukos, A.A. DieMeHTapHbIE METO/bl 00PaOOTKU Pe3yJIbTaTOB SKCIIEPUMEHTA: METO/I.
ykazanus / A.A. Komecaukos; CIIOI TU(TY). Kad. anamut. xumuu. — CI16., 2010. — 22¢. +
9b +2013 Ob

bynaros, M.. ®otomerpuueckre mMetroasl aHanuza: yued. nocobue / M.M. bynatos, T.O.
Mawmetnabues; CIIOI' TU(TY). Kad. ananur. xumun. — CI16., 2008. — 92¢. + Ob
Anamxainosa, JI.M. Kommnekconomerpus: npaktukym / JILM. Anamkanosa, [[.B. 3apemb6o0;
CIIOI' TU(TY). Kad. ananur. xumuu. — CI16., 2017. — 17c. + Db
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http://www.academia-moscow.ru/authors/?id=3573
http://www.academia-moscow.ru/authors/?id=3572
http://www.academia-moscow.ru/authors/?id=3571
http://www.academia-moscow.ru/authors/?id=2375
http://www.academia-moscow.ru/authors/?id=2375
http://www.academia-moscow.ru/authors/?id=3375
http://www.academia-moscow.ru/authors/?id=3574
http://www.academia-moscow.ru/authors/?id=3575
http://www.academia-moscow.ru/authors/?id=3571
http://www.academia-moscow.ru/authors/?id=2375
http://www.academia-moscow.ru/authors/?id=2375
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D1%83%D1%80%D1%8C%D0%B5,%20%D0%AE%D0%BB%D0%B8%D0%B9%20%D0%AE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

B) BCIIOMOTaTeJIbHas JINTepaTypa:

1. Ilymermes, A.A. ATOMHO-aOCOpPOIMOHHBIN crieKTpanbHbIM aHanmu3 / A.A. [lymeimes. — M.:
Texnocdepa, 2009. — 784c.

2. békkep, FO. Crekrpockorust / FO. bekkep; nep. ¢ Hem. JI.H. Kazannesoit, moxg pex. A.A.
[TymerimieBa, M.B. TlonsikoBoii. — M.: Texnocdepa, 2009. — 527c.

3. Mak-Maxon, [I)x. Anamutudeckue nmpudopsl / Jlx. Mak-Maxon. — CII6.: TIpodeccus, 2009.
—35lec.

4. AHamuTudeckas XUMHS W (U3MKO-XHUMHUYECKHEe MeToabl aHanmmza: B 21. T.1. I'myGokos
KO.M., TI'onoBauera B.A., /Isopkun B.U. / Ilox pen. A.A. Mmenko. — M.: Akagemus, 2010.
—352c.

5. Anamutudeckas Xxumus U (QU3NKO-XUMHUYECKHe MeToisl aHanmm3a: B 2t. T.2. Anos H.B.,
Bacunenko U.A., T'onpamrpax ML.A. / Ilox pen. A.A. Umenko. — M.: Akanemus, 2010. —
412c.

6. Otro, M. CoBpeMeHHbBIE METO/Ibl aHATUTHYeCKON Xumuu / M. OTTO; mep. ¢ HEM. MO Pe/I.
A. B. 'apmamia. - 2—e usn., ucrtp. — M.: Texaocdepa, 2006. — 543 c.

8. Ilepeuenb pecypcoB  HH(POPMANMOHHO-TEJEKOMMYHHMKAIMOHHOW  CeTH
«HTepHEeT», HEOOXOAUMBIX /1JI5l OCBOEHHUS TUCHHUILIUHBI.

y4eOHBIN IUJIaH, PIIJ u yueOHO-METOIUYECKUE MaTepUAJIbIL:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DJeKTPOHHBIN YuTaNBHBIN 321 — bubnmoTex» https://technolog.bibliotech.ru/;

OBC «Jlanb»

9. MeToauuyecKkue YKa3aHus Jas Oﬁy‘lalOHl]/IXCﬂ 110 OCBOCHHIO TUCHHUILIMHBI.

Bce Buabl 3aHATUI 1O AMCLUIUIMHE «AHATUTHYECKass XUMHS U (QU3UKO-XMMUYECKHE
METO/IBI aHAIM3a» TPOBOISATCS B COOTBETCTBUH ¢ TpeOoBaHusMHE ciexytomux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOHbIX 3aHsATHIA. JITabopaTopHbIe 3aHATHUS.
OO6mure TpeGoBaHUs K OPraHU3allMU U TTPOBEACHHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Bunsl yuebHbix 3ansatuil. Jlekums. OOuiue
TpeOoBaHUS;

CTII CIIGI'TU 048-2009. KC YKB/. Buabl yuebHbix 3aHsTuil. CamocTosTenbHas
iaHupyemas padota ctyneHToB. OOmiye TpeOoBaHus K OpraHU3aliy U IPOBEIEHUIO.

CTII CIIoI'TH 016-2014. KC YKB/I. ITopsinok npoBeaeHus 3a4€TOB U HK3aMEHOB.

[TmanupoBaHre BpeMeHH, HEOOXOJMMOTO Ha W3yYeHHE NAaHHOW JMCIUIUIMHBI, JIydlle
BCET0 OCYILECTBIISATh Ha BECh CEMECTp, MpelycMaTpuUBas MPH 3TOM DPErYISIpHOE MOBTOPEHUE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMHM NPABWIBHOW OpraHM3aluy y4eOHOro Iporecca /Ui CTYACHTOB
SIBIISICTCS:

TUTAHOBOCTH B OpraHU3alUU Y4eOHOH paboThI;

CEphE3HOE OTHOIIEHNE K U3YUYEHHUIO MaTepuana;

MIOCTOSIHHBIH CAMOKOHTPOJIb.

Ha 3aHATHS CTyIEHT NOJDKEH MPUXOIWTh, UMesl Oarak 3HaHWH W BOIPOCOB 1O yXKe
U3y4EeHHOMY MaTepHaiy.

10. llepevyenb MHGPOPMANMOHHBIX TEXHOJIOTHA, HCTIOJb3YyeMbIX MPH OCYIIECTBIEHUH
00pa30BaTeIbLHOIO Mpolecca Mo JUCIHUILIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOIHH.
B yue6HOM mpomecce MO JAaHHOW JUCHMIUIMHE MPEIyCMOTPEHO HCIOJIb30BaHUE
MH(OPMALMOHHBIX TEXHOJIOTH:
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http://www.academia-moscow.ru/authors/?id=544
http://www.academia-moscow.ru/authors/?id=544
http://www.academia-moscow.ru/authors/?id=544
http://www.academia-moscow.ru/authors/?id=545
http://www.academia-moscow.ru/authors/?id=3372
http://www.academia-moscow.ru/authors/?id=589
http://www.academia-moscow.ru/authors/?id=3375
http://www.academia-moscow.ru/authors/?id=3373
http://www.academia-moscow.ru/authors/?id=3374
http://www.academia-moscow.ru/authors/?id=589
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9E%D1%82%D1%82%D0%BE,%20%D0%9C%D0%B0%D1%82%D1%82%D0%B8%D0%B0%D1%81
http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

YTEHHUE JICKIHUN C UCIIOJIb30BAaHUEM CJIalI-TIPE3ECHTALIN;
BHUJICOMAaTEPHUAIIBI.

10.2. IIporpaMmMHoe oOecriedeHue.
OpenOffice — cB0OOAHBII TTAKET O(DUCHBIX MPHI0KECHHI.

10.3. UndopManuoHHbIe CIPABOYHBbIE CHCTEMBI.
CrnpaBouno-nouckoBas cucrema «Koncynbrant-ITnrocy.

11. MarepuajbHo-TexHHYecKasi 0a3a, HeoOXoauMMasi [Jsl  OCYLIECTBJIEHUS
00pa3oBaTeJILHOIO MPoIecca Mo JMCHHILIHHE.

Jnis  BeneHHWs JIGKIMOHHBIX —3aHATUH  MCIONB3YETCS  ayIuTOpHs, OO0OpyZOBaHHAS
CpeACTBaMU OPITeXHUKH, Ha 40 MocajouHbIX MECT.

Jlia mpoBeneHust J1abOpaTOPHBIX 3aHATUI HMCHOJIB3YIOTCS J1IaOOpaTOpUsl XUMHUYECKUX
METO/IOB aHAJIN3a, OCHAILICHHAsl AaHAJIUTUYECKUMHU BECaMH, XUMUYECKOI NOCY10M, CYIIMIbHBIMU
mkadamu, MyQeabHbIMU IIe4aMu, OropeTkamu, U JiabopaTopusi GU3MKO-XUMHUYECKUX METO/0B
aHanmu3a, o0opyoBaHHAs (POTOKOJIOPUMETPAMH, NEPECUETHbIMU CUCTEMaMH, (piyopumerpami,
criiockonamu, PH-merpamu, GoToMeTpamu IaMeHHBIMHU, XpoMaTopradamu, KyJIOHOMETPaMH,
a TaKk)Ke KOMIIBIOTEPHBIN KJIacc ¢ MepCOHAIbHBIMU KOMITBIOTEPAMHU.

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HHBAJIWAAMH H JHIAMH C
OrpaHMYeHHBIMHU BO3MOKHOCTSMHU 3/10POBbSI.

JUis WHBaNMIOB U JIMIl C OrPAaHUYEHHBIMA BO3MOXKHOCTSIMH yueOHBIE MpoIiece
OCYILECTBIISIETCSI B COOTBETCTBHH C [lomoskeHueM 00 opraHM3anuy y4eOHOTO Ipolecca s
0o0y4eHHs WHBAJIUIOB W JUI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSAMHU 310poBbsi CIIGI TU(TY),
yYTBEpKIE€HHBIM pekTopoMm 28.08.2014r.
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IIpunoxenne Ne 1
K paboueii mporpaMme TUCIUILTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUS POMEKYTOUYHOI aTTecTaluu 1o

JUCHUILVINHE KAHAIUTHYECKAS] XHUMHUA U (l)l/I3I/IKO-XI/IMI/I‘le(!KI/Ie METO/JAbI AaHAJIU3A»

1. IlepevyeHb KOMNETEHI U ¥ 3TANIOB UX ()OPMUPOBAHUS.

Komnerenuuun
Jran
HNupexce DopmyaTHpPOBKa’ 3
(opmupoBanus
CIOCOOHOCTHIO npogecCHOHATbLHO UCMOJIB30BATh | IIPOMEKYTOYHBIN
COBpPEMEHHOE TEXHOJIOTHYECKOE u aHAJIMTHYeCKoe

OIIK-2 | o0opynoBaHMe, CHOCOOHOCTHI0 K NPOBEAECHHI) HAYYHOI'O
HCCIEOBAHUA M AHAJM3Y MOJYYeHHBIX TIPH  €ro
NMPOBeeHUH Pe3yJIbTAaTOB

[IK-11 | cmocoOHOCTBHIO NPUMEHSATH COBpPEeMEHHbIe METOAbI | MPOMEKYTOUHBIN
HCCJIeI0OBAHMNS, NMPOBOJAUTH CTaHIApPTHBbIE u
cepTU(DUKAIMOHHBIC MCHBITAHUS MATEPHAJIOB, W3JeJuil U
TEXHOJIOTUYECKHUX ITPOLIECCOB

2. lloka3zaTeld M KPUTEPUU OLEHUBAHUS KOMIETEHIMA HA Pa3JMYHBIX 3TANax HX
(hopMupoOBaHUs, IKAJA OLIEHUBAHMSI.

Tloka3arenu onieHKHU

[Inanupyemsle Kpurepnii
PE3yJIBTaTOB OCBOCHHUS Komnerennuu
pe3yJbTaThl OLICHUBAHUS
JUCIUIIMHBI
OcBoenue pasnena Ne 1 | 3naer cymHocTtsb | [IpaBunbable otBeThl | OINK-2, TTK- 11
OCHOBHBIX XMMHYECKHX | Ha Bompockl Ne 1-9,
METOJOB aHaJIN3a 12, 17-36, 38-40, 42-
48 pasmena 1 x
3a4eTy
VYmeer BwIOupare U | [IpaBusibHBIE OTBETHI OIIK-2
IIPUMEHSATD Ha Borpockl Ne 16,

crangapTHeie Metonuku | 49-57 pazmena 1 k
XMMHUYECKOTO aHalu3a | 3a4eTy

JUIE  KOJMYECTBEHHOTO
OTIpeJIeJICeHUs BeIECTB

Bnaneer HaBbIkaMHK | [IpaBuiIbHBIE OTBETHI [1IK-11
MIPOBEICHUS Ha Bompockl Ne 10,
rpaBuMerpudeckoro uw | 11, 13-15, 37, 41
TUTPUMETPUUECKIOTO paznena 1 k 3auery

aHanm3a

2 o
SKMPHBIM HIPU(TOM BBIJEJICHA Ta YacTh KOMIIETEHIIMH, KOTOpas (OPMHUPYETCS B XOJAe HW3YUCHHUs IaHHOU

JMCIUTUTHHBI (€CITH KOMITCTEHITHSI OCBANBAETCS MMOJTHOCTHIO, TO (PParMeHTHI)
% 3ran opMHUpOBaHHS KOMIETEHIMH BbIOHpaercst mo m.2 PIIJI m yuebHOMY riany (HAYambHBIA — €CIH HET
MPEMECTBYIOMNX IUCIHIIINH, HTOTOBBIH — €CIM HEeT TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
(opmupyercst B xone npaktuky uim [ MMA), IpoMeXyTOUYHBIH - Bce IpyTrHe.)
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Tloka3arenu orieHKHN
pPE3yJIbTaTOB OCBOEHUSA
JTACHUTLIUHEBI

[Lnanupyembie
pe3yIbTaThl

Kpurepuit
OLICHUBAaHUA

Kommerennuu

OcBoenue paznena No 2

3Haer
OCHOBHBIX
XAMUYECKHUX
aHanm3a

CYIIHOCTb
¢duzuko-
METO/IOB

[IpaBunBEHBIE OTBETHI
Ha Bompockl Ne 4,
11-12, 14-19, 21-30,
33, 34, 40-44, 48-50,
58, 60-69 pazgena 2

K 3a4eTy

OIIK-2, [IK-11

Vmeer 000CHOBATH
BBIOOp MeTOJa aHaIu3a
B 3aBHCUMOCTH  OT
CoJIepKaHus
OIpeIeIIAEMOTO
BEIIIECTBA, MIPUPOJIBI
aHAJTM3UPYEMOTO
00BeKTa.

YMeeT NMporHo3upoOBaTh
ONTUMAJILHBIC YCIIOBHS
IIPOBEICHUS aHAIN3a

Ymeer OLICHUBATh
METPOJIOTHYECKUE
XapaKTEPUCTHKH
pE3yJIbTaTOB aHAIN3a

[TpaBUJIBHBIC OTBETHI
Ha Bompockl Ne 5, 20,

45-47, 51-54,

pazznena 2 K 3a4eTy

ITpaBHIIbHBIC OTBETHI
Ha Bompockl Ne 1-3,
6, 8-10 pasmena 2 k

3a4eTy

[IpaBuIBHBIE OTBETHI
Ha Borpockl Ne 31,
32, 70 pasmena 2 K

3a4eTy

OIIK-2, [IK-11

59

[1K-11

OIIK-2

Bnaneer HaBBIKAMU
paboThl c
o0opynoBaHueM s
npoBefeHuss  (pusmko-
XUMHUYECKHX  METOJIOB
aHam3a.

[TpaBUsIbHBIE OTBETHI
Ha Bompockl Ne 7,
55-57
paszzena 2 K 3a4eTy

13, 35-39,

OIIK-2, [IK-11

[lIxana ouenuBanus coorserctByer CTO CIIOI TU(TYVY):

€CJIn IO AUCHUIUIMHE MNPOMCKYTOYHAA aTTCCTalus ITPOBOAUTCA
PE3YIbTAT OLCHUBAHHUA — «3aUYTCHO», «HC 3a4YTCHO).

B ¢opme 3auera,

TO

3. TunoBble KOHTPOJIbHbIE 3aJaHUA /1JIsl POBEAEHHUS MPOMEKYTOUHOI aTTeCTANMHU.

3.1 Bompocsl K 3a4eTy

Pa3zgen 1. «cAHaauTHYECKAA XUMUA»

-

.CYH_[HOCTL TpaBUMETPUUCCKOTIO aHalinu3a.

MeTtonabl

XapaKTCPUCTHKA OCHOBHBIX CT&}II/Iﬁ B METOAC OCAXKIACHUS.

N

. [IpuHiun

BBIYHCJICHUA

pe3yNbTaTOB

rpaBUMETPUYECKOM (aKTope.

W

pacTBopuMocTH). PacTBopuMocCTh ocajka.
5. YcioBue 00pa3oBaHUSl U PACTBOPEHHUS OCajAKa. YCJIOBUE KOJUYECTBEHHOTO OCAKICHUS
OIIpEAEIAEMOr0 HOHA.

IrPaBUMETPUYECKOTO

OTTOHKHM H OCaXICHU.

ananmsa. llousartue

. Ocaxxnmaemas u rpaBuMeTprudeckast GopMel ocaika. TpeOoBaHUS, MPEAbSIBISIEMbIE K HIM.
. TepmonuHamudeckass W KOHIICHTPAIIMOHHAs KOHCTAHTAa PACTBOPUMOCTH (TPOM3BEACHHUE

Kparkas

(0]
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6. PacTBopuMOCTB OCajiKa B €0 HACBIIICHHOM PAacTBOPE MPU OTCYTCTBUU M30BITKA OCATUTENS U

MIPU U30BITKE OCATUTETIS.

7. BriusiHue mOCTOPOHHUX 3JEKTPOJUTOB (MOHHOW CHUJIBI pacTBOpa) Ha PacCTBOPUMOCTH OCAJIKa.

«Comneoii 3pdexTy.

8. BiusiHue TemnepaTypbl B IPUPOJBI OCAAUTEINS HAa PACTBOPUMOCTD OCA/IKA.
9. Bausnue pH ¥ KOHKYpUPYIOIIMX peaklMii KOMIUIEKCOOOpa30BaHUSI Ha PacTBOPUMOCTD

10.

11.

12.

13.
14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

27.
28.

29.

ocaJika (KaueCTBEHHBIH acleKT).
VYcnoBus nonydyeHus: KpUCcTauInyeckux ocankoB. CrnocoOsl ykpynHeHus yactuil. CtapeHue
(co3peBaHue) KPUCTALTHYECKUX 0CaAKOB. OcaxkIeHHe U3 TOMOT'€HHBIX PAaCTBOPOB.
VYcnoBusa mnonydeHus aMmop@HbIX ocaakoB. OOpa3oBaHHME U KOAryJSIHs KOJIJIOWTHBIX
pactBopos. [lenTuszanus ocaaka.
3arpsi3HeHHWE OCaJKOB MpUMEcSIMU. BuIbl coocakaeHus: aicopOuMs, OKKIIO3us,
uzomopdusm. [Tocneocaxxnenne. CriocoObl yMEHBIICHUSI COOCAXKICHUSI.
OunbTpoBaHue 0caaKkoB. Buibl GuibTpoB.
[IpombiBanne ocankoB. TpeOoBaHus, TpPeABABISEMBbIE K JKUAKOCTH JUISI TPOMBIBAHUS
KPUCTATTMYECKUX U aMOP(PHBIX OCATKOB.
BricymmBanue u npoKaiuBaHUE OCAIKOB.
[IpuHIMIIMATBHBIE OCHOBBI METOJOB T'paBUMETPUYECKOro ompezaeneHus. Cxema aHanusa,
ypaBHEHHUE peaKklMid, CTPYKTypa Ocajka, 00OCHOBAHWE YCIOBUM MOJIYYCHHS OCAKIAEMON U
rpaBUMeTpHYecKkoi (opMm ocanka (JYHCIEHHBIE 3HAYEHHS] PELENTyphl HE 3alOMHHATBH),
MIPUHIUIIB 3aTPSA3HEHHST 0CAIKA M MEPHI 110 €T0 YCTPAHEHUIO, BBIOOP MTPOMBIBHOM KHUIKOCTH,
BBIUHCJICHHE PE3YJIbTATOB aHATN3a IIPU OMPEICIICHUH CIISTYIOIIUX BEIIECTB:

a) Oapwus B Buze cynbdaTa Gapus;

0) cepsl B paCTBOPUMBIX CyJb(aTax;

B) KaJIbIUS OKCAIIATHBIM METOJIOM;

r) Maraus pocharHbIM METOAOM;

1) KaJbIUsl K MarHUs MPU COBMECTHOM MPUCYTCTBUU;

€) HUKEJs B CTallH;

) aTOMHUHMS (0CAAUTENb — TUIPOKCU] aMMOHUS; 8-OKMXUHOJIMH);

3) kene3a B coni Mopa (ocaauTenb — TUAPOKCHI aMMOHUS);

M) XJIOpa B paCTBOPUMBIX XJIOpUIAX.
CymHocTs TuTpUMeTpudeckoro ananusa (TA).
TpeboBaHus K peakiysiM, UCTIONIb3yeMbIM B TA.
OcHoBHBIe TOHATUS TA: THUTpOBaHWE, CTaHAAPTHBIA pPAacTBOp, THTPAHT, TOYKA
HKBHUBAJIEHTHOCTH, KOHEYHAasl TOUKa TUTPOBAHUS, MHIUKATOP, SKBUBAJIEHT, YUCIO U (pakTop
HKBUBAJICHTHOCTH.
CriocoObl  MPUIOTOBIIEHWS]  CTaHJIAPTHBIX  pacTBOpoB.  PacueTsl, cBs3aHHbIE C
MIPUTOTOBIICHHEM CTaHIAPTHBIX PACTBOPOB.
IlepBuyHbIe cTaHAAPTHI (YCTAaHOBOYHBIE BELIECTBA) M TpeOOBaHMUS, MPEABbABIsIEMbIE K HUM.
Bropuunsie ctanaapThl, (MKCcaHasbl (CTAHAAPT-TUTPBHI).
CriocoObl OT/IEebHBIX HABECOK M MUMIETUPOBAHUSI.
CriocoObI BBEIpaKEeHUsI KOHIICHTPAITUH CTAaHIAPTHBIX PACTBOPOB.
Knaccudukanus THTpUMETPUYECKUX METOJIOB 10 TUITY PEAKLUU TUTPOBAHMS U MO TEXHUKE
TUTPOBAHHS.
CymHocTh NpsMOTro, 0OpaTHOTO TUTPOBAHUS U TUTPOBAHUS 3aMECTUTEIIS.
Pacuer pe3ympTaToB TpsMOro, OOpaTHOTO THTPOBAHUS ¥ TUTPOBAHUS 3aMECTHUTEIIS.
[TpuHIUT SKBUBAJIEHTHOCTH (3aKOH YKBUBAJICHTOB).
CyImrHOCTh METO/1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUSI.
Pacuer u moctpoeHHe KpHBOM TUTPOBAHMS CHIIBHOM KHUCIOTHI (OCHOBAaHUS) CTaHIAPTHBIM
PacTBOPOM CHUIIBHOTO OCHOBAHHUS (KUCIIOTHI).
Pacuer n mocTpoeHue KpuBOM THUTPOBaHUS C€i1abOW KUCIOTHI (OCHOBAaHHUS) CTaHIAPTHBIM
PacTBOPOM CHUIIBHOTO OCHOBAHHUS (KUCIIOTHI).

18



30.

31.
32.

33.

34.

35.
36.

37.
38.

39.
40.

41.

42.
43.

44,
45.

46.
47.

48.
49.
50.
51.
52.
53.
54.
55.

56.

57.

1.

Ckadok TUTpoBaHUS U (DAKTOPHI, BIMUSIONIME HA €r0 BeNUYHHY. PacueT ckadka TUTPOBaHUS
NP 33JJaHHON JOMyCTUMOM MOTPEITHOCTH TUTPOBAHUS.

KucnorHo-ocHOBHBIE MHAUKATOPBL. VIOHHAs TEOpHUS MHIUKATOPOB.

WuTepBan mnepexofa OKpackd IBYXIBETHBIX MHIUKATOPOB M TIOKa3aTellb TUTPOBAHMSL.
[Tpuniun BeIOOpA KUCIOTHO-OCHOBHOTO WHAMKATOPA.

CymHOCTh METOAAa OCAJAUTEIBHOTO TUTPOBAHUS HA TMPUMEpPE apreHTOMETPUYECKOTrO
TUTPOBAHUS.

Omnpenenenue XJIOPUI-MOHOB METOJOM apreHTOMETPHUYECKOI0 TUTPOBAaHUS MO CIOCO0Y
Mopa, @onbrapaa u dasuca.

CyImHOCTh METO/1a KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHHUS.

Kommiekcon Il (B4TVK) wommnekcon Il (B4TA) u ux cBoiictBa. ®PopmMbl HOHHOTO
coctosinust /TA B 3aBucumoctu oT pH pactsopa.

[IpuroTtoBnenue u cranaapTusanus pacrsopa 3//TA, ycTaHOBOUHBIE BELLIECTBA.

Peaknun komrmuiekcooOpa3oBaHHUsT MOHOB MeETauIoB pasHoro 3apsga ¢ IJTA CrpoeHue
KOMILIEKCOHATOB METAJLIOB.

@DakTOpHI, BIUSIOUINE HA YCTONYUBOCTh KOMIIEKCOHATOB METAJLIIOB.

MeTannoXpoMHble MHAMKATOPbl M MPUHLIMI MX JEHCTBUS HA IMPUMEPE 3PHUOXPOMOBOTO
yepHoro T.

TexHnKka KOMIUIEKCOHOMETPUYECKOTO TUTPOBAaHUS: NpsIMOE OOpaTHOE, KOCBEHHOE
TUTPOBaHUE, TUTPOBaHUE 3amecTutTens. [Ipumepsl U pacyeT pe3ylbTaToB TaKHX CIOCOO0B
TUTPOBaHUA (ONpEJEIIEHNE MOHOB IIMHKA, MarHus, aHUOHOB, OPraHUYECKUX COEIMHEHUH,
KECTKOCTHU BOJIbI).

CyIHOCTh METO/1a OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUSI.
OKUCIANTENEHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUUM M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBII
notenuman (OBII). YpaBuenue Hepucra.

CrangapTHBIN, HOpMaIbHBIN U YCIIOBHBIN (hopManbHbIN, peansHblit) OBII.

@axtopsl, Biusomue Ha BenuuuHy OBII (pH pactBopa, o6pa3oBaHue MaiopacTBOPUMBIX
COCIMHEHHH U JIp.).

Pacyer 1 noctpoeHne KpUBBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS.

CKaydoK TUTPOBaHUS B METOJI€ OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUS U (hAaKTOPBI,
BIIUSIIOLUE HA €r0 BEIUYNHY.

WuaukaTtopel B METOJIE OKUCIMTEIbHO-BOCCTAHOBUTEIBHOTO THUTPOBAHUS: OOpaTHMBbIE,
HeoOpaTuMeble, crieluduyecKue.

[lepmanronaromerpus.  Cranmaptebni  pactBop  KMnOs, ero  mpuroromieHue,
CTaHJapTH3aLMs U XpaHEHHE.

OnpeneneHre  BOCCTAHOBUTENEW  METOJOM  MPSAMOr0  IEepMaHIaHaTOMETPUYECKOIO
tutpoBanus (Ha mpumepe Fe(ll)).

Omnpenenenne OKUCIUTENEH METOAOM OOpaTHOTO MEepMaHTaHaTOMETPUUYECKOTO TUTPOBAHUSA
(na mpumepe MnOy).

[lepmanranaTomerpuueckoe ornpezeneHue HMOHOB METaJJIOB, o0pa3yromux
MaJIopacTBOPHMBIE OKCAJIAThl, METOJIOM THTpOBaHuMs 3amecTurens (Ha npumepe Ca(ll)).
WMonomerpus. CranaapTHblit pactBop uoja (l2), IPUroTOBICHHE, CTAHAPTH3AIIHS.
Monomerpudeckoe omnpeseenne BocctaHoBuTeneit (Ha mpumepe As(l11)).

WMonomerpus. CtaumapTHeli pacTBop THOCYIb(haTa Hatpus (NapS;03), ero MpUroToBICHHE,
CTaHJapTH3aLMsI U XpaHEHUE.

MonoMeTpuueckoe ompeseneHne OKHCIUTeNeil Croco0OM TUTPOBAHMS 3aMecTuTens (Ha
npumepe As(V), Cu(ll); cunprbix kucnot; wono metamio (Ba(ll), Pb(ll)), odpa3yrommux
MajopacTBOPUMbIE XPOMATHI).

Huxpomatomerpusi. Onpenenenue Fe(ll).

Paznen 2. «®DU3MKO-XUMHYECCKUE METOAbI AHAJIM3A)
DJNIEKTPOHHBIE CIEKTPHI MOTJIOMICHHUS MOJIEKYJT
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13.
14.

15.

16.
17.

18.

19.
20.
21.
22.
23.

24.
25.
26.
217.
28.

29.

30.
31.

32.
33.

34.
35.

OcHOBHOH 3aKOH cBeromoromenus. OnTudeckas MIOTHOCTh. [IpaBuno agauTHBHOCTH
ONTHUYECKUX IIOTHOCTEM.

IIpoYHOCTB OKpAIICHHBIX COCAUHEHNN U €€ BIUSHNE HA YyBCTBUTEIBHOCTh U TOYHOCTD
dboToMeTpUYECKUX ONpeaeIeHUN

ITocTOSIHCTBO cOCTaBa OKpAlIEHHBIX coeAuHeHuN. [IpuunHbl HapyeHus cocrasa u
ycioBusi GOTOMETPUPOBAHHUS, 00ECTIEYNBAIOLINE OTHOCUTEIBHOE MTOCTOSHCTBO COCTaBa
OKpAILICHHBIX COCIMHECHUM.

CrnextpodoromeTpruyeckuii 1 POTOKOIOpUMETPUYECKUI aHau3bl. Paznuuue.
IIpeumyiuectso.

CrnektpanbHas 00J1aCTh, B KOTOPOH HEOOXOAMMO MPOBOAUTH (POTOMETPUUECKOE
onpeneneHue. Bo3aMOXHbIE BApUAHTBL.

CeTouabTphl U X Ha3HAUYEHHUE U MpaBUila UX BbIOOpA.

Br16op pearenta [uist mpoBeaeHus poTomMeTpuyeckoro ananusa. Kpurepuu Beidopa.
Bnusinue pH pactBopa Ha pe3yiabTaTbl OTOMETPUUYECKOTO OIPEICICHHUS.

Br160p onTuManbHbIX YCIOBHA MTPOBEACHUS (POTOMETPUUYECKOTO aHAIH3A.

Mexanusm Bo3HukHoBeHHs IK-criekTpoB.

Kakwue Tumbl koje0aHuii MOTYT IPUCYTCTBOBATh B MoJieKyJie? Kakue koneOaHUs aTOMOB B
MouiekyJie mposiBisitores B K- cnekrpe.

VYerpoiictBo u npuHuun aeicteua UK- cnekrpomerpa

Oxapaxkrepu3yiite ucrounuku UK — uznydenns. Kakue tpeboBanus k HUM
IIPEABSBIISIOTCA.

YTto Takoe XapaKTEPUCTUUECKHE YaCTOThI U OT YEro 3aBUCHUT UX NoJioxkeHue B UK —
crexTpe?

Yro Takoe “001acTh OTHEUATKOB NayblieB”? [[71s yero oHa UCHoab3yeTcs.

Ha uem ocHoBan xauecTBeHHBIH ananmu3 MetogoM MK — cnextpockonuun? Kak npoBoautcs
ornpezieNieHue KaYeCTBEHHOTIO COCTaBa CMECH BEILECTB, UACHTU(UKALIMS YUCTOTO
BEILECTBA.

Ha gyem ocHOBaH KoJinuecTBEHHbIA aHAIN3 MeTOI0M UK- ClIeKTpOCKOITUM OJTHOTO
BEILECTBA U CMECEH BEILIECTB.

ITongaTue MIOMUHECIIEHIINH.

KakoBa kiaccuduxanust METOA0B JIFOMUHECIIEHIIUU CTIEKTPOCKOIUU

Kaxkoii Bug MMEIOT CIIEKTPBI TFOMUHECLIEHIIUA MOJIEKYII.

Cdopmynupyiite npasuino Ctokca - Jlommens

KakoBa CBA3b MEXy CIIEKTPOM ITOTJIOIICHHS U JIIOMUHECHEHIIMN MOJIEKYJIbI. [IpaBuiio
3epKalbHOM cuMMeTpuH (TipaBuiio JleBiHa)

Buasl TyleHus1 IFOMUHECHEHLIAH.

Yo Takoe KBaHTOBBIH BBIXOJ JIIOMUHECLEHIIUU. [IyTH ero nmoBeleHus.

Kak ompenemnsiroT KOHIIEHTPAIMIO BEIIECTBA 110 €T0 JJFIOMHHECIICHIINHN ?

KakoB MexaHM3M BO3HUKHOBEHUS aTOMHBIX YMHUCCHOHHBIX CIIEKTPOB

UYro Takoe mupHHa CIEKTPaIbHON JTMHNUN. Kakue BUAbl yIIUPEHUs CIIEKTPAIILHON JTMHUN
Bpr1 3Haere.

YTo sABIIAETCS AHATUTUYECKUM CUTHAJIOM ISl KAYECTBEHHOT'O M KOJIMYECTBEHHOTO
CIEKTPAJILHOTO aHaJIn3a

Bb160p TuHUY 171 KOJMYECTBEHHOTO OIpe/IeTICHHs dJIEMEHTa

CrnekTpanbHble TOMEXH BIMSIONIME HA MHTEHCUBHOCTD CIIEKTpaIbHOM nHUU. [IyTn nx
ydera

DU3NKO-XUMHUYECKHE TTIOMEXH, BIUSAIOIINE HA MHTEHCUBHOCTD CIIEKTPaJIbHOM JTUHUM. [TyTn
UX YCTpaHEHUSI.

Crioco6b1 onpezieNieHHst KOHIIEHTPALUU B SMUCCHOHHOM CIIEKTPAIbHOM aHaJIN3€e
®dotomerpus maameHn. OCOOCHHOCTH U MIPEUMYIIECTBA 3TOTO METO/1a

Yro Takoe aromu3arop. Ero posib B aTOMHO-DMUCCUOHHOM aHAIIA3€E
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36.

37.

38.

39.
40.
41.
42.

43.

44,
45.

46.
47.
48.
49.
50.
51.
52.

53.
54,
55.
56.

S7.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.

70.

[Tnamst KaKk UCTOYHUK BO30YKICHHSI SMUCCUOHHBIX CIIEKTPOB, KOTJIa UCIIOIB3YETCS.
[IpenmyiiecTBa U HEIOCTATKHU.

DJeKTpuvecKas ayra i UCKpa Kak HCTOUHUK BO30YKIACHUS SMUCCHOHHBIX CIIEKTPOB, KOT/1a
ucnoab3yrorcs. [IpenmyinecTsa u HEIOCTATKH.

WNHayKkTHBHO- CBsI3aHHAs IU1a3Ma KaK MCTOYHUK BO30YX/1€HHSI SMUCCUOHHBIX CIIEKTPOB,
Korza ucnoiassyercs. [IpenmyniecTsa 1 HeOCTaTKH.

OcHOBHBIE THUIIBI CIIEKTPATIBHBIX NPUOOPOB, MPUHLIMII UX IECHCTBUS U HA3HAUEHUE
Metoael peructpanuu cueKTpos. CpaBHUTE UX JOCTOMHCTBA U HEIOCTATKU

Buzbl paagroakTUBHOIO U3YyYEHUS U BUIbI PaJIMOAKTUBHOIO pacnaaa

3aKOH pasiMoaKTUBHOIO pacnaza. Jlaiite onpeneneHue NOCTOSIHHOM pacnaza, nepuoaa
1oJIypacnana.

Ha xakux MexaHnW3Max B3aUMOJAEHUCTBHS U3JIy4EHUS C BEILIECTBOM OCHOBAaHbI BaKHEHIINE
METO/BI PETUCTPALMU U3JIyYCHUS. Y CTPOMCTBO U IIPUHIIMUII IEUCTBUS cueTunKa [ elrepa.
KonuuecTBeHHOE ONpeesieHne 3JIEMEHTOB 110 MX €CTECTBEHHON paJJMOaKTUBHOCTH
Mertozpl, OCHOBaHHBIE Ha HCKYCCTBEHHOM (HaBEICHHOW) PaJIMOAKTUBHOCTH.
AKTHBalIMOHHBINA aHanu3. [IpenmyiecTsa 1 HEJOCTaTKH METOA.

Paguomerpuueckoe tutpoBanue. CylHOCTh, IPEUMYILLECTBO U HEAOCTATKU METO/A.
Merton uzotonHoro paz6asieHusi. OCOOEHHOCTH, IPEUMYIIECTBO U HEIOCTATKH METO/1A.
Crioco0b! KiTaccuuKanuy XpoMaTorpadhuIecukx METOI0B aHATTN3a

Bunsr xpomatorpamm. Crioco6 ux npeacTaBieHus

Xpomarorpapuuexue napameTpol, XapakTepU3yIoIIHe TOBEICHNUE BEIIECTBA
KunkocTtHas pacrpenenuTelbHas XpoMaTorpagus U ee OTINYHUe OT SKCTPAKIUH.
CymHocTs HOHOOOMeHHOH XpoMaTorpadun. NOHUTH U UX (PU3HKO-XUMUYECKHE
CBOMCTBA.

OcanouHast xpomarorpadus U €e BAPHAHTHIL.

CymHocTh ¥ BUJIbI Ta30BOM Xxpomarorpaduu. MexaHu3Mel pa3ieiaeHusl.

["a30BBIii XpoMaTorpad ¥ ero OCHOBHbIC Y3JIbI.

JleTexTopsl, UCHIOIB3YyEMbIE B Ta30BOM Xpomarorpaduu. Katapomerp. YcrpoiictBo
001aCcTh MPUMEHEHUS.

YeTpoicTBO U 007aCTh MPUMEHEHUS JTA3MEHHO-MOHU3aLMOHHOIO AETEKTOPA.
[TpumeHeHne ra30Boi XpoMaTorpaduu JIIst KaYECTBEHHOTO U KOJTMYECTBEHHOTO aHANIN3A.
AHaJIUTHYECKHUE CUTHATIBL.

Knaccugukaius 31eKTpOXUMHUUYECKIX METOA0B aHAIM3a.

[Tpsimast moTeHITMOMETPHSI (MOHOMETPHS).

[Torennomerpuueckoe TuTpoBanue. CrocoObl HAXOXKACHUS KOHEYHON TOUKU
TUTPOBAHUS.

[Monsporpaduueckuii ananuz. Bua nonsporpadpuueckoit kpuBoid. OcTaTOUHBIH,

b dy3noHHBIN, MpeaeabHbld U y3nOHHBINA TOKH.

Yro sABNsSETCS OCHOBON KaU€CTBEHHOI'O MOISIPOrpauuecKoro aHaius3a.
[Tonsporpaduueckuii cuexTp.

KonnuectBennslit nonsporpadudeckuii anaamu3. Criocoobl HAX0XKASHUS KOHLEHTPALHUH.
Buibl coBpeMeHHoi#t mossiporpadun (nuddepeHimanbHas, pa3HOCTHAS, HHBEPCUOHHAS).
AmMiiepoMeTpuueckoe TUTpoBaHHe. POPMBI KPUBBIX TUTPOBAHUS.

Ha ueM ocHOBaH KyJIOHOMETpUUECKHUM aHanu3. AnmnapaTypa Jiisl IPOBEACHUS
KYJIOHOMETPHUYECKOIO aHAJIN3a.

IIpsimas kynoHoMmetpus. OnpeneneHue BbIXo4a o TOKY.

CyImHOCTh KyJOHOMETPUYECKOTO TUTpOoBaHUs. OCOOEHHOCTH U JJOCTOWHCTBA 3TOTO
METOJa.

MeTponornueckue U aHATUTHUECKUE XapaKTEPUCTUKH (PU3UKO-XUMUYECKHX METO/I0B.
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4. TeMbl KypcOBBIX padOT WM IPOEKTOB, KOHTPOJIbHBIEC Pa00Thl, 321241
4.1 IlpuMepsl 3aaHNi 17191 TECTHPOBAHUS.

1. Bonipocsl 1151 OlleHKH 3HAHM, yMeHHii 1 HABBIKOB, C()OPMUPOBAHHBIX Yy CTY/IEHTA MO
kommnerenuuun OIIK-2:

1.1 Kakoe siBlieHHE UCTIONB3YIOT MPU KOCBEHHOM JTIOMUHECIICHTHOM OIIPEICTICHUH BEIIEeCTB?

a) SIBneHue BHyTpeHHEro (priibTpa

0) KonnenrparoHHoe TyleHue JIOMUHECIICHITUN

B) TymieHue TFIOMHHECIICHIINY TIOCTOPOHHUMH BEIIECTBAMHU

r) MoHOOOMEHHBIE XUMUYECKUE PEaKIIuy, IPOTEKaIoNIie ¢ 00pa3oBaHUEM JIFOMHHECIIUPYIOIIETO
BEIIIECTBA

1.2 CymHOCTh peHTIeHO-()ITyOPECIIEHTHOTO aHAIN3a:

a) PenTrenoBckoe u3iyueHne NCnob3yeTcsl Kak HCTOUHUK BO3OYKICHUS MOJIEKYJ
OIPEAEIIAEMOr0 COEAMHEHNS U BO3ZHUKAOILAS IIPU 9TOM JIFOMUHECLEHIMS PONOPLHMOHAIbHA UX
KOHLEHTpAaLUH.

6) CrieKkTpbl pEeHTTEHOBCKOT'0 U3JTy4eHHUs ABJISIOTCS OCHOBOW KaueCTBEHHOI'O aHaJIM3a BEILECTB
B) IHTEHCHBHOCTH MOIJIOIIEHHOTO PEHTI€HOBCKOIO U3yYEHUs IPONOPIMOHATIbHA
KOHLEHTPALMU TOMJIOMIAIOIIEr0 3TO U3JyYEHHUE BEILIECTBA.

r) PenTreno-¢yopecueHTHbII METO] OCHOBaH Ha BTOPUYHOM SYMHCCUU PEHTTEHOBCKUX JTyden
npu o0IydeHuH oOpasia MoJIMXpoOMaTHYECKUM PEHTT€HOBCKUM U3Ty4E€HUEM.

1.3 B ueM OCHOBHOE MIPEUMYILECTBO METO/1a H30TOITHOTO pa30aBiIeHuUs?

a) MeTo]1 00J1a/1aeT BBICOKOH YyBCTBUTEIILHOCTHIO

0) MeToJ] He TpeOyeT KOJIMYECTBEHHOTO BBIICIICHHSI OTIPEALIIIeMOr0 KOMIIOHEHTA
B) METO/I HE TPpeOyeT BBICOKOI YHCTOTHI IPUMEHSEMbIX PEaKTHBOB

) MeTo1 00J1a/1aeT BEICOKON CEIEKTUBHOCTBIO

1.4 Kakast BeTruuHa SBISETCS aHATUTHYECKAM CUTHAJIOM TPU KOJTMYECTBEHHOM
BOJITAMIIEPOMETPUUECKOM ONpPEAeTICHUN?

a) BeJIMYMHA MMOTEHIIHAaa

0) BesqinuMHA NpeenbHoro Auddy3noHHOro ToKa

B) BeJIMYMHA ITOTECHIIMAIIA TIOTYBOJHBI

I') BeJIMYMHA NOTEHIMajla KOHIIEHTPALlMOHHOM MOJIspU3aluu

1.5 BpemeHs ynep>kuBaHusi B XpoMaTorpaduu 3To:

a) BpeMs, B TCUEHHE KOTOPOT0 BEIIECTBA HAXOIATCS B UCTIApUTEsIe XpoMaTorpada

0) Bpems, B TeUEHHE KOTOPOTo XpoMmarorpadupyeMble BeIeCTBA HAXOASITCS B MOTJIOTUTENE-
copOenTe xpomarorpada

B) BpeMs, B TE€UCHHE KOTOPOTO XpoMaTorpagupyemMbie BEIIECTBAa HAXOATCs B paboyeil kamepe
JeTeKTopa XxpomaTtorpada

T') BpeMsi, B TEUEHUE KOTOPOT'0 aHATU3UPYEMbIid KOMIIOHEHT TIOJTHOCTBIO JIeCOpOupyeTcs
(«BBIXOIUTY») U3 TIOTJIOTHUTENA-COpOEHTa XpoMaTorpada

2. Bonpochl 17151 OLIEHKH 3HAHMIA, yMeHHI1 M1 HABBIKOB, C)OPMUPOBAHHBIX Y CTYJA€HTA MO
kommnerenuum ITK-11:

2.1 ITpu mpombIBaHUH OcajKa cynbdara Oapus A1 yMEHBIIEHUS TIOTEPh 3a CUET
pPacTBOPUMOCTH, CIEAYET UCIIOIb30BaTh MPOMBIBHYIO XKHIKOCTh CJIEIYIOIIErO COCTaBa:

a) TUCTWJIMPOBAHHYIO BOAY

0) pacTBOp HUTpATa KaJIus

B) pa30aBiIeHHBIN PACTBOP CEPHON KUCIOTHI
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I') KOHLEHTPUPOBAHHBIN PACTBOP COJISHOM KUCIIOTHI

2.2 B kako# cpene cienyer npoBoauts onpenenenue As(l11) meromgom okuciauTensHO-
BOCCTaHOBUTEJILHOTO TUTPOBAHMUSI C UCIIOJIb30BAHUEM PEAKIINU

H3AsO, + 21" + 2H" = HAsO, + I, + 2H,0

a) B HEUTpaIbHON

0) B CJIBHO KHUCIIOM

B) B IICJIOYHOM

r) 3HadeHue pH cpenbl He BiuseT Ha onpenenenue AS(V) mo 3toii peakuuu

2.3 C xako¥ 1enblo U3MEPSI0T ONTHYECKYIO TUIOTHOCT OJTHOTO M TOTO K€ pacTBOPA B KIOBETAX C
Pa3JIMYHON TOJIIMHOMN MOTJIOLIAIOIIETrO Cos?

a) JUTsl TOTy4YeHHsI 00Jiee TOYHBIX Pe3yJIbTaTOB,

0) 1S BBISICHEHUSI COOJTIOICHHSI OCHOBHOT'O 3aKOHA CBETOTOTJIONIEHUS,

B) JUISl UCKJIIOUYEHUSI CUCTEMAaTUYECKHUX MOTPELIHOCTEMH,

T) JUIsl YMEHBIICHUS BIUSHUS TOCTOPOHHUX BEIIECTB, IPUCYTCTBYIOIUX B PACTBOPE

2.4 Tlpu KaKko¥ KMUCIOTHOCTH PacTBOPA IesIecO00pa3HO MPOBOIUTH (DOTOMETPHUUCCKUE PEAKITHH
MOHOB METAJIJIOB C aHUOHAMHU CHJIBHBIX KHCIIOT?

a) B HEUTpaJIbHBIX Cpeliax,

0) mpu 1r00BIX 3HaUeHUX pH,

B) B JIOCTaTOYHO KHCJIBIX Cpe/ax,

r') B y3KOM HHTEpBaie pH, riae mo6oYHbIe peakiii HOHOB METAUIOB M pearcHTa MPOTEKaoT B
HAMMEHBIIICH CTCTICHU.

2.5 CriekTp JIOMHHECIICHITUH 3TO:

a) PacnpeneneHne MHTEHCUBHOCTH JTIOMUHECIICHIIMH 10 JTTAHAM BOJH Aysy HIIH 9aCTOTAM Vi
U3ITy4aeMOT0 CBEUCHHUS.

0) Pacnipenenenrie MHTEHCUBHOCTHU JTFOMUHECIICHIIUU TIO JTTHHAM BOJIH Ays; UITH YACTOTAM Vpgse
BO30Y>KAlOIIETO CBETA.

B) 3aBUCHMOCTh MHTEHCHBHOCTH JTIOMUHECITUPYIOIIETO BEIIECTBA OT KOHIICHTPAIIUU
HCCJIeTyeMOTO BEIICCTBA.

) 3aBUCUMOCTh HHTEHCUBHOCTH JIIOMHUHECIIUPYIOIIETO BEIIECTBa OT COAEepKaHUs IpUMecei B
oOpasrie.

4.2 IlpuMepbl BADHAHTOB KOHTPOJIbHBIX PadoT.

KonTponbnas padora Nel.
1. 3 oOpa3ua TexHudeckoro cyibduna Hatpus, Maccod 0,2135 r mocne psna omnepauuit
nonyueHo 0,4621 cynbdara Oapus. Berancauts MaccoByro J0JI0 Cylibpuaa HAaTpUs U CEPhI B
oOpasiie.
2. Kakoii katuoH OyneT ocakaaThCsl MEPBBIM MPHU MOCTENEHHOM MPUOABIEHUU Pa30aBIEHHOTO
pacTBopa cyib(ara aMMOHHUSI K pacTBOpy, cojaepkamieMy 20 mr/m noHoB Oapust u 500 mr/n
noHoB cBuHIA? Ilpu Kkakoil KOHUEHTpaluu cynb(aT-nOHOB HAYHETCS 0Opa30BaHUE BTOPOTO
ocanka? s BaSO4 TTP° =1,1-10"°. Jinus PbSO4 TIP° = 1,6-10°,
3. Beruucautrs pactBopumocth Xxpomara Oapus (BaCrO4) mpu pH = 1. CpaBHuth c
pacTtBopumocThio B Boxae. Jns BaCrO4 [IIP° = 1,2:107%. CryneHyaTble KOHCTaHTBI
nuccouuanuu xpomoBoil kucnotsl (H2CrO4):K; = 1,6 10" u K;=3,2-10".
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Konrponbnas padora Ne2.
1. Kakoii 06b&M pactBopa ¢ MaccoBoit goseit NHs 12% u mimotnoctsio 0,95 r/em® TpeOyeTcst st
npurorosieHus 8,01 2,0M pactBopa? Kakoe 3HaueHHEe UMEET TUTP MPUTOTOBJICHHOTO PacTBOpa
aMMHaKa 1o XJI0poBo1opoaHo# kuciote (TNHyHcI)?
2. K 20,00mn anammsupyemoro pactBopa Nap,COs mpumunmu 30,00mn 0,2040M cTangapTHOTO
pactBopa HySO, u ymamunu CO; kunsuenueM. Ha TutpoBaHHMe ocTaTka KHUCIOTHI MOIIJIO
15,12mn  cranpaptHoro pacrBopa NaOH. VYcranosineno, uro 1,000mn pactBopa NaOH
skBuBasieHTeH 1,010mi pactBopa H2SO,. Berumciauts MossipHyro koHneHtpanuio Na,COs B
aHAIM3UPYEMOM pacTBope. Hanuinre ypaBHEHUS pEAKLIHA.
3. PaccuutaTth U moctpouTh KpuByr TUTpoBanus 10ma 0,1M pacrBopa NH4OH (mns NH,OH
K=1,76.10'5) 0,1M pactBopom HCI. Pacyer BeImONMHHUTH AJisi TOYeK, koraa aodasieno 0; 99,9;
100; 100,1% TtuTpaHTa OT SKBHBAJICHTHOTO KoJimdecTBa. BriOpaTh mHaMKaTop. Kakyro okpacky
MMeEEeT MHIUKATOP B HAaYAJIbHOW U KOHEYHOU Touke TuTpoBanus (KTT)?

Kontponsnas padora Ne3.
1. K 0,2132 r pyasl ¢ maccoBoit goneit MnO;, 8,68% nobaBunu cepHyro KucioTy u 19,65 mn
0,12151. pactBopa H,C,04. Kakoit 06bem pactBopa KMnO4 moliaer Ha TUTpOBaHHE H30BITKA
H2C,04, ecnu mo ganHbiM apyroro ananusa Ha 25,00 mu pactBopa HoCpO4 upmer 21,44 mn
pactBopa KMnO,4? Hanuuiure ypaBHEHUS peakLui.
2. PaccuuraTh moTeHUMan sl CTeNeHU OTTUTpoBaHHOCTH T = 90%; 100% mis TUTpOoBaHUA
pactBopa maBeneBoi KucioTel (H2C;04) cTaHmapTHBIM pacTBOPOM IiepMaHraHaTa Kaius
(KMnOQOy,).
3. YpaBuenue Hepucra. ®opmanbHblil noreHuan. BiusHue o0pa3oBaHus TpyAHOPACTBOPUMBIX
COeIMHEHUI Ha 3HaUeHUE MOTeHIMaa (0caJoK 00pa3yeT BoccTaHOBIEHHAs opMa Mmaphl).

5. Metoanyeckne MaTepHasbl JJisl ONpeAe/ieHHs] TMPOIeTypP ONeHWBAHUS 3HAHMIA,
YMEHHi, HaBBIKOB H (WJH) ONBITA [eSITeIbHOCTH, XAPAKTEPU3YIOIIHX JTAMNbI
(opMupoBaHua KOMIETEHIH.

[IpomexyTouHass arTecTalisi 1O JTUCIUIUIMHE TPOBOIAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CITIoI'TU(TVY) 016-2014. KC YKB/I. ITopsimok nmpoBeIeHUs 3a4€TOB U YK3aMECHOB.
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