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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1. Heap aucuuniuHbl: ¢GopMHpoBaHHE 0a30BBIX 3HAHWKW O BHAAX M CHOCO0aX
XUMHUYECKOTO aHajln3a, METOJax OIMpECNICHUs COCTaBa BEIIECTB, BHIPA0OTKA KOMILIEKCA
COOTBETCTBYIOIIMX yMEHHUA U HaBBIKOB U (opmupoBaHue oO0menpopecCuOHAIBHBIX H
npo(ecCHOHANBHBIX KOMIICTCHIIMNA I YCIICITHOTO OCYIIECTBICHUS MPO(ecCHOHATBLHOM
JIeATEIbHOCTH.

1.2. 3agaum AUCHUILIHHBI: WU3YYCHHE OCHOB TECOPHH XHMHUYECKUX, (PHUIUKO-
XUMHUYECKHX U (PU3NYECKUX METOJIOB aHAJIM3a PA3IMYHBIX 00BEKTOB, MPUOOpETEHHE HABHIKOB
XUMHUYECKOTO IKCIIEPUMEHTA, HABBIKOB PabOTHI HA COBPEMEHHOH yueOHO-HAYyYHOM ammaparype
U Ha CepuiHOH ammaparype, NPUMEHSEMOM B aHAIUTUYECKHMX M (PU3MKO-XUMUYECKUX
WCCJICIOBAHMSIX, U3YU4EHUE OCOOCHHOCTEH aHaIHM3a Pa3IUIHBIX 0OBEKTOB.

1.3 MecTo AucuMnJIMHbI (MOXYJIsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMBbl.

JlucuurinHa «AHaJIMTHYECKass XUMHS» OTHOCHTCS K 0Oa3oBoi uvactm bioka 1
"uctumauael  (Moaynu)" ydeOHoro IutaHa. MHGOpMAMOHHO W JIOTHYECKH CBS3aHA CO
CJEYIOIIMMHU TUCUUTUTMHAMU

- @u3nyecKkre METO/Ibl aHAIN3a (OCHOBBI CIIEKTPOCKOMMYECKUX METOOB aHAIN3a);

- Heoprannueckass xumusi (CBOMCTBa HEOPTaHWYECKUX BEHICCTB M XUMHUYECKUX
3JIEMEHTOB);

- ®u3uka (ONTHKa, aTOMHAsI CIIEKTPOCKOIINS);

- MaremaTuka (METO/AbI MAaTEMAaTUYECKOM CTATUCTHKH);

- @u3nyecKast XuMus.

1.4 IlepevyeHb MJIaHMPYeMbIX pe3yJbTATOB 00y4YeHHMs IO JAWCUHMILIMHE (MOAYJIIO),
COOTHECEHHBbIX ¢ IUIAHMPYEeMBbIMH PpPe3yJbTATAMHM OCBOCHHUSI 00pa30BaTeJIbHOM
NPOrpaMMmBbl.

WN3ydyenne panHOW y4eOHOW JWCHUIUIMHBI HAMpaBlICHO Ha (QOPMUPOBAHUE Y
obOydaromuxcs oomenpodeccnoHabHEIX U npodeccruoHanbHbIX KommereHuin OIMK-2; OTTK-
3; [IK-2; TIK-3; IIK-4

No Hunexc Conepxanue B pesynbTare nzydeHus: y4eOHOM TUCITUILTUHBI 00yJaroIInecs
L. | KOMIIETe | KOMMeTeHIHH (wm JOJIKHBI
’ HIUH eé gacTH) 3HATH yMeTh BJaeTh
1. OIIK-2 Bnagenunem OCHOBHBIC CaMOCTOSTEJIBHO HaBbIKAMH
HaBBIKAMH METOJIBI BBIIIOJIHATE paboThI B
MIPOBEICHHUS HCCIIEOBAHUS HECJI0KHBIE aHAJIN3EI, XHMUYECKOU
XAMHYECKOI0 XAMHYECKUX WHTEPIIPETHPOBATH naboparopuu,
AKCIIEPUMEHTA, BEIICCTB pe3yIbTaThl AHAIN30B. | TEXHHUKOM
OCHOBHBIMHU nabopaToOpHBIX
CHUHTETUYECKUMHU U pabort
AHAIUTUYECKUMU
METOAaMH
MTOJTyYeHUS u
HCCIEI0BaHUA
XUMHAYECKUX
BEILECTB U peaKLUi




o0JIacTH XUMHAH
1 XUMHYECKOTO
a”aJau3a.

00CcyXnaTh
PE3yNIbTAThI aHAJK3A C
MIPHUBIICYCHUEM
CIIPpaBOYHBIX TaHHBIX.

No Wnnexc Conepxanue B pesynbrate nzyuenus yueOHON AUCHUIIMHBI 00yYaronecs
. | KOMIETE | KOMNETCHIH (nm JIOJKHBL
) 13000501 e€ JacTn) 3HATh yMeTh BJIA/IeTh
2 OIIK-3 | CnocoGHOCTBIO MIPUHLINIIEI U YUUTHIBATh CIIEHU(HUKY | CHCTEMOR
HCTIOJB30BaTh TEOpPETUYECKHE | aHATMTUYECKOH 3aJaun | MpeaCTaBICHUN O
OCHOBHBIE 3aKOHBI | OCHOBBI pu BeIOOpe MeTona COBPEMEHHBIX
€CTECTBEHHOHAYYH | OCHOBHBIX XMMUYECKOTO aHANN3a | aHATUTHYECKUX
BIX JUCLUUIUIMH B | XUMHYECKHX H METoAax
MPOPECCHOHATIEHO | PU3HKO- HCCIICIOBAHUS
i IeATeNbHOCTH XUMHAYECKUX COCTaBa BELIECTB
METOZOB Y MaTepuanoB
HCCIIEAOBaHUS
cocTaBa
BEIIECTB
3 IK-2 Brnanenuem Ha3HauYCHUE U COIOCTAaBJIATh OTIBITOM PAOOTHI
0a30BEIMH TIPUHITUTIBI BO3MOXHOCTH U Ha cepuitHOM
HaBBIKAMHU paboTh o0acTi MpUMEHEHHsl | ammaparype,
HCIOJIb30BaHUs] CepuitHOU npruOOPOB Pa3HOTO IIPUMEHSEMOH B
COBpPEMEHHON anmnaparypsl, TUIa AHATTUTUYECKUX
anmapatypsl NP | IPUMEHIEMOIl B UCCIIETOBAHUSAX
MPOBEICHUH AHATTMTUYECKUX
Hay4HbIX HCCIIEIOBAHMSIX.
HCCIIEIOBAHNI
4 [1K-3 Bnagenuem TEOPETUYECKHE | UCIIOJIb30BaTh TEPMHUHOJIOTMYECK
cucTeMoin paszensl Kypca | ¢hyHIaMEHTaJbHbIC MM amnmapaToM
(yHIaMEHTaNbHBIX | aHATUTHYECKOW | (PU3UKO-XHUMHUYECKHE aHATMTHYECKON
XAUMUYECKUX XUMUU (TEOPUH | 3HAHUS IS XUMHUH (B 00BEMeE
TTOHSTHN paBHOBECHI, 00BsCHEHUS maaHoi OOIT).
CTYIEHYATOr 0 MIPOLIECCOB, JIEKAIIUX
KOMIUIEKCO00pa | B OCHOBE OTACIBHBIX
30BaHM, METOZAOB aHajIu3a, 1Jis
AHAJIMTUYECKOT | BHIOOpPA METO/OB U
O CUTHaNa U METO/IMK aHaJIn3a U
T.IL.). ONTUMM3AIINU €T0
YCJIOBHIA.
5 [1K-4 CriocoOHOCTBIO (OPMYITMPOBKH | COIOCTABIATh METOJI0JIOTHEH
MPUMEHSTh XUMHAYECKHX TEOpEeTHYECKHE POBEPKH
OCHOBHBIE 3aKOHOB U MX cBeleHUs! 00 00BEKTax | pe3yJbTaToB
€CTECTBEHHOHAYYH | IPUMEHEHUE 1 METOJIaX aHaju3a C XUMHUYECKOTO
ble  3aKOHBl W | JuIA coliepyKaHueM aHaJIM3a ¢
3aKOHOMEPHOCTHU 000CHOBaHUS pelaeMbIX 3a/1a4; NpUBJICUCHIEM
pa3BUTHSA OTAEIbHBIX M0JIb30BATHCS CHPaBOYHBIX
XUMUYECKON HAYKH | METOZOB CIIPaBOYHOU JIaHHBIX.
npu aHaJIM3€e | aHAJIN3a; nUTepaTypoi u 6azamu
MOJTyYEHHBIX OCHOBHBIE 0a3bl | TaHHBIX B 00JIACTH
pe3yIbTaTOB JAHHBIX B XMMUWY;




2. CTpyKTYypa M coiep:KaHHe IMCIHUIIIMHBI.

2.1 Pacnpeesienre TPYA0EMKOCTH TUCUMUILJIMHBI IO BUAaM padoT.

O6mass TpyAoEMKOCTh JWCIHMILIUHBI COCTaBIsieT 15 3au.en.

pacnpeaciCcHuc 110 BuaamM pa60T IMpEaACTaBICHO B Ta6J'II/II_[e

(540 4acos),

ux

Bun yae6HO# paboThI Bceero CemecTpbl
JacoB (dacel)
3 4 -

KonTakTHasi paboTa, B TOM 4HcCJIe:
AyauTopHbIe 3aHATHSI (BCEro) 296 144 152
B ToM uncine:
3aHATHsI JICKIIHOHHOTO THIA 72 36 36
3aHATHS CEMHHAPCKOTO THUIA (CEMUHAPBI, TPAKTUYECKHE 38 18 20
3aHSTHSA)
JlaboparopHble 3aHATHS 186 90 96
HNnas koHTaKTHasi padora:
Kontpons camocrositensroii padotsl (KCP) 16 10 6
ITpomesxxyrounas arrectanus (MKP) 1 0.5 0.5
CamocrosiTeibHasi padoTa, B TOM YHCJIE: 173.6 | 106.8 | 66.8
Kypcosas paboma - - -
Ilpopabomxa yuebrnozo (meopemuuecko2o) mamepuania 81,6 56.8 24.8
Buinonnenue unousudyanvuvix 3a0anuil (n002omoexa 10 - 10
coobweHul, npeseHmayuii)
Pegpepam - - -
Tloocomoska k meKywemy KOHmpoJio 82 50 32
Koutpoab:
[ToaroToBka K SK3aMeHy 534 26.7 26.7
O01mas TpyI0eMKOCTh UYac. 540 288 252
qac B ToM umcIie KOHTaKTHAS 313 1545 | 1585

pabota

3a4. enl. 15 8 7




2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenenne BumoB yueOHOH pabOTHl M WX TPYIOEMKOCTH TO pas3aenaMm (Temam)
JTUCHUTLTUHBI.

Pazaenbl (TeMbl) AUCHUIUIMHBI, U3y4aeMbI€ B 3 ceMecTpe (ouHas ghopma)
[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anstust / cemuHapbl, JIP — maboparopHbie
sansaTusi, CPC — camocrositenpHas paboTa CTy/IeHTa

No KosmmuectBo wacos
pa:_s- HanmenoBanue pa3nienon AynutopHas CamocTosiTens
nena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
1 2 3 4 5 6 7
11 2 2 7

1 BBenenune. Ananuruueckas
XUMHSI KaK HayKa

2 MeTtponoruueckre OCHOBBI 16 2 2 4 8
XUMHUYECKOTO aHaIn3a

3 [Ipo6GooTbop u 12 2 9 8
poOOMOArOTOBKA
OCHOBHBIE 3aKOHOMEPHOCTH

4 MPOTEKAHUS XUMHUSCKUX 16 2 5 8
peakuuii. 3aKoH AENUCTBUS
Macc
OCHOBHBIC THITBI XUMHUYECKUX
peaknuii B aHATUTUIECKON

S xuMud. KHCITIOTHO-OCHOBHBIC 22 4 2 8 8
peaknuu
TutpuMeTprUeCKUE METOIBI

6 aHaym3a. KucnoTHo-ocHOBHOE 30 4 2 16 8
TUTPOBAHUE

7 OKHUCIUTENTBHO- 17.8 2 2 4 0.8
BOCCTAHOBUTEJIHHBIC PEAKITHH.
OKHUCIUTENTBHO-

8 BOCCTaHOBUTEIIBHOE 22 2 2 10 8
TUTPOBAHUE

g | Pearumt 20 | 4 6 10
KOMILJIEKCOOOpa30BaHUsI.

10 Kommekcomerpuueckoe 24 4 2 10 3
TUTPOBAHUE

11 [Ipoueccbl ocaxaeHus u 18 2 2 5 3
COOCAXICHUS

12 | OcaguTensHOE THTPOBaHHE 16 2 6 8

13 I'paBuMeTpUUECKUN METON 26 4 2 12 8
aHaImn3a
Hmoeo no oucyuniune: 36 18 90 106,8




Pa3nensl (TeMbl) TUCIUTUIMHEI, U3y9aeMble B 4 cemecTpe (ouHas ¢opma)

No KonnuecTBo yacos
pas- HaumenoBanue pazzaenon AynauTopHas Camocrositens
ena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
1 2 3 4 5 6 7
Knaccudpukanus
MHCTPYMEHTAJIBHBIX METOJIOB.
AHaJIUTUYECKHUI CUTHAIL.
1 OcHoBHbIE PUEMBI ITepexoaa OT 5 9 ) i 4
BEJIMYMHBI AHATUTUYECKOTO
CUTHaJa K KOHIIEHTPAI1H.
I'panynpoBouHbIe )YHKITUH.
@DoH U c1oco0bI €r0 CHUKEHHS
CHeKTpoCKONMMYECKUE METOIbI
aHanM3a. DIEeKTPOMarHUTHOE
2 U3JTyHCHUE U €rO 12 9 ) 4 6
B3aMMO/ICHICTBUE C BELIECTBOM.
CrieKTpbl aTOMOB U MOJIEKYJI
MeTto/1b1 a0COpOIIMOHHOM
3 CHEKTPOCKOIUU 48 6 6 26 10
4 MeTtoasl SMUCCHOHHOM 30 5 4 10 10
CHEKTPOCKOIUHU
18, DAEKTPOXUMHUECKUE METOIBI 48,8 5 4 29 148
aHaIM3a
Xpomarorpapuieckre MeTO/IbI
51 8 4 24 15
5) a”Hayin3a. Macc-criekTpoMeTpHusl.
XpoMaTo-Macc-CeKTPOMETpHUs
5 TepMudeckue MeToabl aHanu3a 9 2 - 4 3
MeTtosl pa3aeneHus u
6 KOHULEeHTpUupoBaHus. OCHOBHbIE 16 4 2 6 4
OO0BEKTHI aHATH3a
Hmoeo no oucyuniune 36 20 96 66,8
2.3 Copaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3ansATHA JEKUMOHHOTO THIIA.
3 cemecTp
No | HaumeHnoBaHu ®dopma
pasze e ConepxaHnue paszena TEKYIIEro
Ja pasaciia KOHTPOJISA
1 2 3 4
1 YcrHbii
Bsenenne. .
AHAIHTHICCK XuMmudeckuii aHanm3. 3HadeHHWe U 00nacTu orpoc
a5 XHMHS KaK HUCIIOJIBb30BaHUA XUMHNYCCKOI'O aHaJin3a.
HayKa. Knaccudukarms METOJ0B aHaJmsav.
AHanuTHyecKkast XMMHS Kak HayKa. KpaTKI/H/I




UCTOpHUECKUl odepK. OCHOBHBIE METOABI
aHAJUTHYECKON ~ XUMuH.  AHaJauTHYecKas
ciayx0Oa. IlomsiTme o Merome aHanm3a U
METOJTUKE. AHanutnyeckuit CUTHAJL.
IlepcriekTuBbl  pa3BUTHUA AHATUTUYECKOMN
XUMHUU.
VYcTHbIi
MeTponorudeckue  OCHOBBI ~ XHMHMYECKOro | ompoc. JIP
Metponoruie | yaysa, BocnponspoaumocTs. 1IpaBUIBHOCTE. | KOHTp.paboT
CKHC OCHOBBL | Crarpcrnueckas — o6paGoTka  pesyabTaToB a
XUMHHCCKOTO | apanusa. [Ipenen oOHapyXeHUs,
anammsa YYBCTBHUTEIBHOCT, IHAIIA30H ONPEACIIsIeMbIX
KOHIIEHTPaLUH.
IIpo6ootbop | IIpoGooTOOp m mpobomoaroToBKa. OIIHOKH YcTHbIi
u mpobooToopa. onpoc
poOOIOArOT
OBKa
OcHoBHbIE 3akoH  gAeWcTByrOmMX Macc.  KoHcTaHTHI VYcTHbIi
3aKOHOMEPHO | paBHOBECHS - TEPMOAMHAMUYECKHE, peaIbHbIE, orpoc
CTH YCIIOBHBIE, WX B3auMOCBs3b. Koadduiments: JIP
IIPOTCKAHNA aKTUBHOCTH, MOJIbHBIE  JIOJNIH,  IPUMEpPHI
XUMHHCCKUX | koHKYpHPYIOIIMX PEAKIIHIA.
peaxuui.
Teopun KUCIOT ©  OCHOBaHWM: Teopus YcTHbI
OCHOBHEIE Appennyca,  Jlptouca,  YcanoBuua, wux | ompoc. JIP
THIIBI HEJOCTaTKH. IIpoTonurnueckas TEOpHUst Peir.k.p.
XUMHYECKUX | bpencrena-Jloypu. Ilporonutuueckas mnapa. Nel
peakiui KOHCTaHTBI ~KHCIOTHOCTH W  OCHOBHOCTH.
Kucnotro- Agronporonus. MakTopsl, BIUSIOIME HA CHILY
OCHOBHBIC IPOTONMTOB. BiusHue pacTBOopuTeNeii Ha CHITY
PCAKIUH. IIPOTOJINTOB.
TutpumeTpuyecKuii METOT aHAJIU3a, OCHOBHBIE YcTHbIi
TIOHSTHSL. [lepBuunbIe u BTOpHYHbIE | ompoc. JIP
CTaHJapTHI. Knaccudukanus
TUTPUMETPUIECCKHX METOJIOB aHaJn3a.
OcCHOBHBIE TIPHEMBl TUTPOBaHUS, pacyer
pe3yabTaToOB MIPSIMOTO, 00paTHOTO u
KOCBEHHOTO TUTpoBaHUs. KuClIoTHO-OCHOBHOE
TUTPOBaHHUE. CrannapTHble pacTBOpHI,
Turpumerpug | TPHTOTOBICHNE, CTAHIAPTH3ALNS H XPAHEHHE.
CCKHE METO/BI WNHpukaropsl KHUCJIIOTHO-OCHOBHOI'O VYcrHbIi
anamsa. tutpoBanus. VoHHas, xpomodopHas, woHHO- | ompoc. JIP
Kucnorno-
OCHOBHO® xpomodopHas TEOpHs MHIUKATOPOB.
THTpOBAHHE. CoBpeMEeHHbIE  NpEACTaBIEHUS O  CBS3U
OKpPACKM BELIECTBA C 3JIEKTPOHHBIM CTPOECHUEM
ero Mosekyn. PT wuHAaukatopoB, WHTEpBal
nepexojaa OKpacKH. TpeboBanus K
WHJINKATOPaM, UX KIIaCCH(DUKAIHSL.
KpuBble THTpOBaHMS CHIBHBIX M CJIAOBIX YcrHblit
KHCIIOT U OCHOBaHui. PaKkTopsl, BIUsIONKME HA | onpoc. JIP
BEIMUMHY CKAauka Ha KpPHMBOH THTpoBaHms. | DCHT.K.p.

[Mpuanun moxbopa wHAMKaTOpoB. [Ipmemsl




OYCHb  CJIA0BIX
OCHOBaHMH. HNuaukaropHbie OIIMOKH
TUTPOBAHMUSL. [Ipumepsr MIPUMEHEHUS
KHCIIOTHO-OCHOBHOTO TUTPOBAHMS IJIS aHAN3a
peaTbHBIX 00BEKTOB.

TUTPOBAaHUA KHUCJIOT n

Ne2

OKucIuTEIbH
o-
BOCCTaHOBUTE
JILHBIE
peaKiun

OKHCIUTENTFHO-BOCCTAHOBUTENILHBIC  PEAKIIHH,
ux Kiaccudukanusa. HanpaneHue penokc-
mporeccoB. CTaHmapTHBIA #  (GOpMaTbHBINA
PEIOKC-TIOTCHIIMAN,  CBSI3b ~ MEXIY HUMH.
KoncraHTbI paBHOBECHST PEAOKC-TIPOLIECCOB.

VcTHBIM
ompoc. JIP

OKHCIUTEIBH
o-
BOCCTaHOBUTE
JILHOE
TUTPOBAHUE

OKuCINTENEHO-BOCCTAHOBUTENBHOE
TUTpOBaHuWe, Kiaccuukamus. MHauKaToOps!
pEIOKC-TUTPOBAaHUSA,  MHTEpBall  Iepexona
OKPACKH. Knaccuguxanus, MPUMEPEI
WHANKATOPOB.

YcrHbIl
ompoc. JIP

KpuBbple  OKHCINTEIHHO-BOCCTAHOBUTEIHHOTO
TUTpoBaHus.  DakToOpsl,  BIMAOIIME  HA
BEIIMYMHY CKayKa HAa KPUBOM THUTPOBaHUIA.
IIepmanranatomerpus, JUXPOMaTOMETPHS,
HUOJOMETPHUSL. CranpapTHbIC PacTBOPBI,
0COOEHHOCTH 150 [IPUTOTOBJICHHS,
CTaHJAPTU3ALUU U XPaHECHUS.

YcTHBIN
ompoc. JIP
Peitt.k.p.

Ne3

Peaknun
KOMILIEKCO00
pa3oBaHuUsL.

Kommnexcusie COEIMHEHHS. DakTopBL,
BIMSIOLIME HAa YCTOHYMBOCTh KOMIUIEKCHBIX
COCIMHECHUI. KoHcTantel  yCTOMYMBOCTH
TEPMOIUHAMUYECKUE, pealbHbIe, YCIOBHBIE.
BHYTpUKOMIIIEKCHBIE COCTUHEHUS U XENaThl.

YcTHBIN
onpoc. JIP

10

Kommnekcome
TpUUYECKOE
TUTPOBaHUE

Kommnekconsl.  OJITA,  paBHOBecus B
pacTBopax ONTA. OcobenHocTH
B3aumogeicTeusl DJITA ¢ moHaMu METaIIOB.
Komniekconomerpuueckoe TUTPOBAHHE.
MeTamioXxpoMHble WHAMKATOPbI, MEXaHU3M HX
nericreug, pT.

VcTHbIH
onpoc. JIP

Pacyer KpHBBIX KOMIIJIEKCOHOMETPHUYECKOTO
TUTpoBaHUs.  DakTopsl,  BIMAKOIIME  Ha
BEJIMUMHY CKauyka TuUTpoBaHus. OCHOBHbBIE
MIPUEMBI KOMILUIEKCOHOMETPHUYECKOTO
TUTPOBAHMUS.

VYcTHbIi
ompoc. JIP
Peitt.k.p.

No4

11

[Ipoueccsl
OCaXIECHUS U
COOCaXKICHUSL.

KoncraHTs!
pacueta
Pa3IMYHBIX

I'eTeporennsie
PacTBOPUMOCTH.
pacTBOPHUMOCTH €
(axTOpoB.

paBHOBECHUSI.
ITpumepst
Y4ETOM

VcTHBIM
ompoc. JIP

12

OcaguTensHO
€ TUTPOBaHUE

OcaautensHoe THTpOBaHHe. Metoabl Mopa,
@oubrapna, PasHca. MHIMKATOPBI, yCIOBUS
IIPUMEHEHUS, MeEIIAoIue VOHBL
bespiHIUKaTOpHBIE METOABl  (DUKCHUPOBAHUS
KOHEYHOM  TOYKM  THUTpoBaHuA. Kpusbie

YcTHBIN
onpoc. JIP




0CaIUTENBHOTO TUTPOBAHMUS, (hakTopsI,
BIUSIONINE Ha BEIMYMHY CKadka Ha KPHUBOH
TUTPOBAHMUSL.
13 ['paBuMeTpUUeCKMit aHamus. YcrHbrit
['paBumerpuueckas W ocaxaaemas (opwmbl | ompoc. JIP
OCHOBHPBIE TPUYHMHBI 3arps3HEHUS OCAJKOB —
ancopOITHs, OKKITIO3HS, H30MOP(hHU3M.
VYcnoBus MONYyYEHUS KPUCTAUIMYECKHX U YcrHbiid
rpaBI:IMeTqu aMop(HBIX OCAJIKOB. OrtnocurensHoe | omnpoc. JIP
COKUH METOA TIepechIIeHHE. Mertox BO3HMKAOIHMKX | PEHT.K.p.
aHanu3a
pearenToB. [IpompIiBanme ocaakoB. TpeOoBaHms Nod
K  OCaguTeNsM, pacdeT  HEOoOXOAMMOTO
KOJMYecTBa ocaauTensd. PacueTr moreps 3a cuer
pPacTBOPUMOCTH TpPU MPOMBIBAHUU  OCajKa.
IIpumenenue merona.
2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.
3 cemecTp
dopMma
Ne TeMbl IPaKTUYECKUX 3aHATUN TEKYILEro
KOHTPOJIS
1 3 4
1. |PaBHOBecHe B TOMOT€HHBIX cucTeMaX. KUCIIOTHO-OCHOBHOE paBHOBECHE. VYcrHblii onpoc.
Breruncnenne pH B pacTBopax cnabbIX U CHIIBHBIX KHUCIOT U OCHOBaHH. KontponbsHas
Brruncnenue pH B pactBopax am@oiauToB u OypepHbIX pacTBOpax. pabota 1

2. | KucnotHo-ocHOBHOE TUTpOBaHME. BeIUnciieHne pe3ynbTaToB YcTHBI onpoc.
TUTPUMETPHUYECKOTO aHAJIM3a METOJIOM MPSIMOT0, 00OPaTHOI'O U KOCBEHHOTO KontponbHas
TUTpOBaHuUs. KUCIOTHO-OCHOBHBIE HHIUKATOPBL. KprBbIE TUTpOBaHUS. pabora 2
WNuaukaTopHbple OMMOKH TUTPOBAHUS.

3. | PaBHOBECHE B OKHCIMTEIBHO-BOCCTAHOBUTENLHEIX CUCTEMax. Pemokc- VYerHeii  ompoc.
MOTEHIIMAI - CTaHAAPTHBIN, PopMabHbIA. KOHCTaHTHI pABHOBECHS PEIOKC- KontponbsHas
peakiuii. [ToTeHIMAN B TOUKE SKBUBAJICHTHOCTU. MHIMKATOPBI OKUCIIUTENIbHO- [paboTa 3
BOCCTaHOBUTENBHOIO TUTPOBaHUsl. KpHBble OKUCIUTENBHO-

BOCCTaHOBUTENBHOIO TUTPOBAaHUS. OKUCIUTENbHO-BOCCTAHOBUTEIBLHOE
TUTPOBAHUE.

4. |KoMmrekcHble coeuHeHUs. BHYTpUKOMILIEKCHBIE coeTnHEHUs. KOMITIIEKCOHBI. | YCTHBI  OTpoC.
MeTtamioXxpoMHbIe HHAUKATOPHI. KOMIIIIEKCOHOMETPHUIECKOE TUTPOBAHHE. KontponbsHas
KpuBble KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHUSL. pabora 4

5. |PaBHOBecue B cucTemMe ocasiok - pactBop. Pacder pactBopumoctu YerHei  ompoc.
MaJIOpacCTBOPUMBIX COeIUHEHUN. ['paBuMeTpruecKkuil ananusz. Y cJIoBUs Kountponbshas
MOJIyYEHHUS] KPUCTAIUTHIECKUX ¥ aMOP(HBIX 0cafKoB. OCHOBHBIC MPUUNHBI pabora 4

3arpsi3HCHUA OCaJIKOB. HpOMI)IBaHI/Ie OCaJIKOB. Pacuer xonnuecTBa ocaguTeis.
Pacuer IMOTEPh 3a CUET PACTBOPHUMOCTHU B I'PaBUMETPHUU

2.3.3 JlaGopaTopHbIe 3aHATHS.
3 cemecTp
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®dopma

Ne Tembl 1abopaTOpHBIX paboT TEKYILETO
KOHTPOJIS

1 3 4

1 [Metposoruyeckue OCHOBBI aHATUTUYECKON xumun. CTatucTudyeckas 3amura JIP
00paboTKa pe3yabTaToB U3MEpeHHt. PacyeT qoBepuTENBHOTO MHTEpBAA.

BrisiBnenue npomaxa. Meroa HauMeHBIINX KBaIPaTOB.

2 |TexHuka 1abopaTopHBIX pabOT B aHAMTHYECKOM TabopaTopun. [[poOusrii| 3ammra JIP
Y CUCTEMATUYECKUI aHAIN3. BaxkHeNIe KaYECTBEHHBIE PEAKLIUHI
KAaTHOHOB.

3 |Baxneiimme kadyecTBEHHbIE peakiui aHnOHOB. KoHTposbHAs 3amura JIP
MpaKkTUYeCcKas 3aja4ya Ha OIpe/iesieHe KaTHOHOB U @aHHOHOB B CMECH.

4  |Pemenue pacueTHbIX 3aJa4 MO0 TeMaM «XHUMHUYECKOE paBHOBECHE. Pacuernnie
Kucnotno-ocHoBHBIE peakuyu. Pacuer pH BOJHBIX M1 HEBOJIHBIX 3aaHus
pPacTBOPOB KHUCIIOT, OCHOBaHU, amonuToB. bydepHsie pacTBOPHI». 3amuta JIP

PeliTunroBas koHTposbHas paborta Nel

5 |Kucnorno-ocHoBHOro THTpOBaHuA. [lepBUYHbIC 1 BTOPUYHBIE CTaH1apTHL |PacueTHbie
[IpuroToBneHue u craHAApTU3ALMS PACTBOPA LIEIOYH. 3a/laHus

3amura JIP

6 |Ompenenenue CUIBLHON KUCIOTHI B pacTBope. OmnpeaeneHue KUCIOTHOCTH (PacueTHbie
MUIIEBOTO MPOIYKTa METOAOM KHUCJIOTHO-OCHOBHOI'O TUTpOBaHus. Pacuer [3amanus
PE3yNbTAaTOB MPSMOT0, 0OPAaTHOTO, 3aMECTUTEIHHOTO TUTPOBAHUSI. 3amuta JIP

7 |OmpenesneHue a30THOM U OOPHON KUCIIOT MIPU UX COBMECTHOM 3amura JIP
MPUCYTCTBUU. PacyeT KpUBBIX KHCIOTHO-OCHOBHOT'O TUTPOBAHUSI.

8 |Ompenenenre kapOOHATA U MIEIOYH ITPU KX COBMECTHOM MPUCYTCTBUU.  |3amuTa JIP
Pacyer nHIMKATOPHBIX OMIMOOK KHCIOTHO-OCHOBHOTO TUTPOBAHUSA.

Pelitunrosas koHTposbHast pabota No2

11 |Ompenenenue HanpaBIeHUS OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX Pacuernbie
peakuuii. [IpurotoBnenue u ctaHgapTU3alMs pacTBOpA IEepMaHraHaTa 3a1aHUS
KaJIusl. 3amuta JIP

12 |[lepmaHTaHATOMETPUYECKOE ONPEACICHHE KeTe3a. 3amuta JIP
buxpomMaromerpudeckoe onpeaeneHue xenesa ¢ TuheHUIaMUHOM.

Pacuer nHauKaTOPHBIX OMUOOK PEAOKC-TUTPOBAHMUSL.

13 |IIpuroroBieHue U CTaHIAPTU3AIMS PACTBOPA THOCYIb(aTa HATPHSI. 3amura JIP
HNonomerpuueckoe onpenencHue Meau.

PelitunroBas koHTpoibHas paboTta Ne3

14 |KommiekcoHOMETpHUECKOe OIpeiesieHNe Kallbliusg U Maruus B pactBope |3amura JIP
MIPU UX COBMECTHOM MPUCYTCTBUU. OTpe/ieNIeHue KECTKOCTH BOBI.

15 |Omnpenenenue amoMuHUsS 0OpaTHBIM TUTPOBaHUEM. PacdyeT KpuBBIX 3amura JIP
KOMIUIEGKCOHOMETPUIECKOTO TUTPOBAHMUS.

16 |OnpeneneHure Mey M IMHKA TIPU MX COBMECTHOM IMPHUCYTCTBUU MeTostoM |3ammta JIP
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KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMUS.

17 |Metoast Mopa, @onsrapaa u @asHca 111 GUKCUPOBAHUS KOHEUHOU PacuerHbie
TOYKHU TUTpoBaHus. OnpeneneHue XJIopua0B MeToaoM Mopa B IUIIEBOM  |3aaHUs
MPOYKTE 3amura JIP

18 |M3yuenue mpaBui B3BEIIMBAHUS HA AHAIMTHUECKUX BEcax. Pacuernbie
I'paBumeTpuueckoe onpeaeeHue xene3a. Pacuer pe3ynbratoB 3a1aHUS
rpaBUMETPUUECKOrO aHaiau3a. PacyeT nmoTeps 3a cUeT paCTBOPUMOCTH 3amura JIP
ocaJika.

PeiituaroBas koHTposbHas padota Nod

Ko ecem nabopamoprvim pabomam umeomces Memoouyeckue yKa3anus, YmeepircoeHHble Ha
Kageope ananumuuecxkou xumuu Kyol'y

2.3.4 3ausaTHA JEeKINOHHOI0 THIIA.

U3Iy4YEeHHE U
€ero
B3anMOJEHCT
BUE C
BEIIIECTBOM.
CriekTpsl
aTOMOB 1
MOJIEKYJL.

4 cemecTp
Ne | HaumeHoBanu dopMma
pasze e Conepxanue pa3zena TEKYIIETO
na paszena KOHTPOJIS
1 2 3 4
1 Knaccuduxary O0mue  npuHIUOBL W KiIaccH(UKanus VcTHBIN
us WHCTPYMEHTAJbHBIX METOAOB. AHAIUTUYECKHIA onpoc
MHCTPYMEHTa | CHTHAI. I'pagyupoBounsbie byHKIUH.
JIBHBIX UyBCTBUTEIBHOCTh u CCJICKTUBHOCTh
MCTOJIOB. MeToauKku. DOOH, €ero MPOUCXOKICHUE U
Af{aHHTquCK crocoObl  yMeHbiieHuss. OCHOBHbBIE CIIOCOOBI
1H CUTHAT. pacueTa  KOHIEHTpPalMd 110  BeJIUYMHE
AQHAJTUTUYECKOTO CUTHAJIA.
2 COexTp  DJIEKTPOMArHUTHOTO  W3ITyUYCHUS: YcrHblid
SHEPrHs, CIOCOObI €€ BBIPAKEHMS, JHANa3oHbl | onpoc. JIP
CriexTpockon | JEKTPOMArHUTHOTO W3IIy4YEHNUH, Tumbl | KOHTP. pad.
HYECKUe SHEPreTHYeCcKUX MepexonoB. OCHOBHBIE THUIIBI
METOTBI B3aMMOJICHCTBUSl BELIECTBA C H3JIyUYCHHUEM.
aHaJIn3a. Knaccudukanus CIEKTPOCKONNYECKUX
DiextpoMard | METONOB  aHamu3a. CHEKTPbl  UCIyCKaHWs,
UTHOE TIOTJIONIEHNS U paccestHus. ATOMHBIE CIIEKTPHI.

DHepreTuveckrue MepexoJibl. XapaKTepUCTUKU
CIIEKTPaJIbHBIX JINHUH. MounekyinspHsie
cnekTpel. CXeMbl JIEKTPOHHBIX  YpOBHEH
MoJieKyJIbl. OCHOBHBIE 3aKOHBI MOTJIOLICHHUS
anexkTpomaruutHoro — wm3nydenusi  (byrepa-
JlambepTa-bepa) w  3akoH = U3IMYYCHHSA
(Jlomakuna-leii0e). CBsA3p aHAIUTHYECKOTO
CHUTHAJa C KOHIIEHTpAaUeH ONpenesieMoro
coenuHeHus. CrekTpaibHble TPHOOPH, WX
KJIacCU(UKAITHS. Mecro 17§ poTb
CIIEKTPOCKOTTMYECKHX METO/IOB B
QHATUTHYECKOH  XUMHM W XHMHYECKOM
aHamse.
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MeTtonast
abCcoOIMOHHO
u
CIIEKTPOCKOII

nn

ATOMHO-a0COpOIMOHHAS CIIEKTPOCKOITHS.
Cxema nipubopa. [Inamennas u
ANeKTpoTepMuUecKas aromuzanus. Mictounuku
m3nyuenus. [lpaBuna Yomnmia. 3aBUCUMOCTD
ONTUYECKOU IJIOTHOCTH IJIA3MBbI OT
KOHLICHTPaLUH 3JIEMEHTOB B pacTBOPE.
®DakTOophl, BAUSIONME HA TOYHOCTh aHAJU3A.
Meton «xonoaHoro napay». Obnactu
MPUMEHEHUS, BO3MOXHOCTH, IPEUMYLIECTBA U
OrPAaHUYEHUSI METOJA.

VcTHbIi
ormpoc
JIP

CBsI3b XUMHUYECKOU CTPYKTYPBI COSIUHEHUS C
AIEKTPOHHBIM a0COPOIIMOHHBIM CITEKTPOM.

O yHKINOHAIBHBIN aHAJIH3 110 AIEKTPOHHBIM
cniektpam. KoJln4ecTBeHHbIC XapaKTEPUCTUKU
MIOTJIOIICHUS CBETA, UX B3aHMOCBA3b. 3aKOH
Byrepa — JlamOepra — bepa. OTkiioHeHHS OT
3akoHa byrepa-JlamGepra-bepa, ux npuunHs! 1
crocoOb! npeaynpexacaus. oToMeTpuyeckue
peakiuu u TpeboBaHUs K HUM. ONTHMAaIbHBIC
yCIIOBUS (JOTOMETPUPOBAHHSL.

. OcHOBHBIE y3JIbI CIIEKTPOYOTOMETPHUECKOIH
anmapartypsl. IHCTpyMeHTaIbHbIE
MOTPEIIHOCTH; ONTUMAJIbHBIN HHTEpPBAI
HU3MEPSAEMbIX 3HAUEHUN ONTHYECKOU
wioTHOCTU. CriocoObI onpeieNieHHs
KOHIIEHTPALMH HOTJIOLIAIOLIETO BEIIECTBA B
pactBope. HuddepeHnmansHpIid criocod
CHEKTPOHOTOMETPUIECCKUX U3MEPEHHIA.
AHaln3 MHOTOKOMITOHEHTHBIX CUCTEM.

Ycrabli
ompoc. JIP
PeiiT.x.p.

MonekynspHast abcopOnoHHas
cnektpockoruss B MK obmactu cmektpa.
Wnentudukanuss W CTPYKTYPHO-TPYIIIOBON
anamu3z no UK cnekrpam. KonudectBeHHBIN
aHamu3 B UK-  coekrpockommu. MK
CHEKTPO(YOTOMETPHI JAUCIIEPTUPYIOIIETO THIIA,
UX OCHOBHbIE Y3ibl. Dypbe-CIEKTPOMETPHI,
NPUHIMIT UX paObOTHl U IPEUMYILECTBA.

YcrHbil
ompoc. JIP
PeiiT.x.p.

MeTtopl
SMUCCHOHHON
CIIEKTPOCKOI

47071

[IpuHIMTIBEI ¥ TEOpETHYECKHE OCHOBBI aTOMHO-
SMHCCHOHHOI'O  CIEKTPAJIBHOTO  aHAaJIN3a.
OCHOBHBIE ~ HCTOYHHMKH  aTOMM3allMd U
BO30YKIICHUSI. CBsi3p  aHAJIUTHUYECKOTO
CUTHaja ¢ KOHLEHTpalued aHaimrta. Meton
IUIAMEHHOM  oTOoMEeTpuH.  AHaTUTHYECKHE
BO3MOKHOCTH aTOMHO-3MHUCCHOHHOTO METO/1a
aHanm3a.

JromuHecueHus 51 ee OCHOBHBIE
xapakrepuctuku.  Kiaccudukanus  BUIOB
JIFOMUHECLICHIU Y. Amnmapatypa TS

WCCIIE0BaHUS JIIOMUHECHICHIINH. Peructpanus
CIIEKTPOB  BO3OYXKIEHHS W  HMCIyCKaHUs
JTIOMUHECTIPYIONUX  BemecTB.  OCHOBHBIC
3aKOHOMEPHOCTH MOJIEKYJIIPHOU

YcrHbld
onpoc. JIP
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JIOMUHECHCHIIMY. TyIICHUE JTIOMUHECUCHIUU.
KonnuecTBeHHBIN TIOMUHECIICHTHBIA aHAJIN3:

BzanmopaeiicTBuEe peHTTEHOBCKOTO U3ITyUYEHUS C
BEIIECTBOM. MeTO bl PEHTI€HOBCKOM
cniekTpockonuu. PentrenodmyopecueHTHbIe
CIIEKTPOMETPHI SHEPTOJUCTIEPCHOHHBIC U
BOJIHO/IUCTIEPCHOHHEIE. JleTeKTOphI
PEHTIe€HOBCKOT0 u3nydeHus. Kpucramisi-
aHanuzatopbl. OcoOeHHOCTH
npobonoaroToBku. O0IaCTH IPUMEHEHUS,
BO3MOKHOCTH, TIPEUMYIIECTBA U OTPAHUICHHS
METO/IOB.

YcrHbil
ompoc. JIP
Peint.x.p.

OOmas XapakTepucTHKa W KIACCH(PUKAIINS
ANEKTPOXUMHUIECKUX METOJIOB.
DIIeKTPOXUMHUYUCCKHE siIelku. VHINKaTOPHBINA
AIIEKTPOT u AIEKTPOT CpaBHEHUSI.
PaBHOBecHBIE u HEpaBHOBECHBIC
SJICKTPOXUMHNYCCKHUE CHCTCMBI. HBHGHI/IH,
BOZHHMKAIONIME  TPH  MPOTEKAaHWHU  TOKa.
HOHﬂpI/I?;a]_[I/IOHHbIC KPUBLIC u nux
HCIIOJIb30BaHME B pa3IMYHBIX
ANEKTPOXUMHUIECKAX METOJAX.

IIpsimMas noTeHIMOMETPHSL.
[ToreHuroMeTprYEeCKOE TUTPOBAHHE.
H3meHeHue 3MeKTpOAHOro NOTCHINAIA B
nporecce TuTpoBaHus. CriocoObl 00HApYKEHHUS
KOHEYHOH TOYKU TUTPOBAHUS. AHAIUTHYECKHE
BO3MOXXHOCTH U [IPAKTUUECKOE IPUMEHEHHUE
MOTEHIMOMETPHUECKOT0 METO/1a.

VcTHBIM
ompoc. JIP

YcrHbiid
ompoc. JIP
PeiiT.x.p.

Bonbramnepomerpudeckuii  METOA  aHaIH3a.
Knaccupukanus  BONBTaMIIEPOMETPHUUECKHX
METO/IOB. [Monstporpadust. Oobmas
XapaKTepUCTUKA MOJAPOrpauieckol KpHUBOHM.
3aBucumocTth  AU(pPY3MOHHOTO  TOKAa  OT
pa3iauuHbix (pakTopoB. YpaBHeHue MibkoBuya.

IToTteHnman MOJIYBOJHBL. IIpumeHneHune
TBEPABIX 3JIEKTPOJOB B BOJIbTAMIIEPOMETPHUHU.
CranuHapHble u BpalIarOLIUeCs
MHUKPO3JIEKTPOIBI. MouduunpoBaHHble
IEKTPOJIBI. WuBepcuonHas
BOJIETAMIIEPOMETPHSI. AmMniepomeTprudeckoe
TUTPOBaHUE c OJTHUM u JBYMSI
MOJIIPU30BAHHBIMM  JJIEKTpoAaMu.  Bupsl
KpPHUBBIX TUTPOBAHMUSL. AHanuTH4yecKkue

BO3MOXXHOCTH M IIPAKTHYCCKOEC IIPHUMCHCHHC
BOJIBTaMIICPOMETPHUICCKHUX METOJ0B.

VYcTHbI
onpoc. JIP
Peitt.k.p.
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Kynonomempusa. Teopernueckue  OCHOBBI.
KynoHomeTpuss TpU TIOCTOSHHOM TOKE U
MOCTOSIHHOM TIOTeHIuane. IIpeumyriecTBa u
OTpPaHUYCHHS] METOJ]a KYJIOHOMETPHYECKOTO
TUTPOBAHUSL. [Mpumepsr MPAKTUIECKOTO
MPUMEHCHUSI.

Konoykxmomempus. IIpunumnet
KOHAYKTOMETPHH, BO3MOXXHOCTH W 00IacTH
npumeHeHusi.  [lpsMas  KOHAYKTOMETpHSL.
Konngykromerpruueckoe TUTPOBAHUE.
[IpakTuyeckoe MIpUMEHEHUE METOJIOB
KOHTYKTOMETPHHU.

Inexmpozpagumempus. [MpuHnUnEL,
MIPEeUMYILECTBA, o0macTb MPUMEHCHUS
AIIEKTPOTPABUMETPHH. DnexTponus3 npu
KOHTPOJIIMPYEMOM  TIOTEHIIWale W €ro
MpUMEHEHUEe JUIs Ilellell  pasfeneHus u
KOHIIEHTPUPOBaHUA. Ammaparypa.

VYcrHbiit
ompoc. JIP
Peitt.k.p.

Xpomarorpad
MYECKHE
METO/IBI
aHaNIM3a.

Xpowmarorpadus. Kimaccudukanms MeTo108
OCHOBHBIE IPUHLUIIBI XpOMaTOrpaduu.
Knaccudukanms xpomarorpadguaeckux
MeTo/10B. OCHOBHBIE MTapaMeTphl
xpomarorpammbl. Kpurepun pasnenenus
uKoB. CeJIeKTUBHOCTh U 3(P(EKTUBHOCTh
XpOMaTorpauuecKoro pa3aescHusl.
KoHuenmus TeopeTHuecKux Tapesok.
Kunerndeckas Teopust xpomarorpadum.
YpasHeHnue Ban-/Ieemrepa. Beruucnenue
ONTUMATHHON CKOPOCTH TOABMKHOM (Pasbl.
WnenTrdukanusi KOMHOHEHTOB CMECH IO
XxpoMaTorpamme. KonnuecTBeHHBIH aHATH3.

I'azoamcopOLMOHHAs U Ta30)KUIKOCTHAS
xpomarorpagus..Cxema razoBoro
xpomarorpada. OCHOBHBIE TUIIBI IETEKTOPOB:
KaTapoOMETPhbI; IETEKTOPHI AIEKTPOHHOTO
3axBaTa; INIAMEHHO-MOHU3allOHHBIE
JIeTeKTOphl. BriOop aerexTopa.
AHanmuTHYeCKe BO3MOXKHOCTH, 001aCTH
MPUMEHEHUS Ta30BOi XpoMaTorpaduH.

VcerHbBIN
onpoc. JIP

JKuakocTHass KONMOHOYHAss —Xpomarorpadus.
BricokoaddextuBHas KUAKOCTHAS
xpomarorpadust  (BOXKX). OcHoBHBIE BHIBI
BDXX: amcopOruoHHas, pacrpenennTenbHas,
MOHOOOMEHHAs, 93KCKIIO3MOHHAs - O0Iue
MIPUHITUIIEI METOJIOB, OTIPECIIsIEMbIC BEIIECTRA.
YCTpocTBO M OCOOCHHOCTH  KUAKOCTHBIX
xpomarorpados. Hacockl, konoHku. OCHOBHBIC
TUTIBL  JIeTeKTOpOoB. [IpuMeHeHne pa3InYHbBIX
Bun0B BOXKX nns pasaenenus u onpeneneHus
opraHuyeckux coenuHenui. Ilpeumyinectsa
METOJIOB BOXX. [TnockoctHas

YcTHbIi
onpoc. JIP
PeiiT.x.p.
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xpomatorpadus. Oobmme MIPUHLINIIB
pazaesneHusl. KauecTBenHbIi u
KOJIMYECTBEHHBIN aHAIU3.

Macc-
CIIEKTPOMETP
us. XpoMaro-
Mmacc-
CIIEKTPOMETP
us

[IpuHIMIT Macc-CIIEKTPOMETPUUYECKOTO METO/a
aHanmu3a. CxemMa M OCHOBHBIE Y31IBI Macc-
CIIEKTPOMETpA. Baxwueiimue CITOCOOBI
HWoHM3auu. Tumsl Macc-aHanu3aTopoB. Macc-
crektp. Hpentudukamus wu  ompenerneHne
OpTaHMYECKUX  BEMIECTB; DJJIEMEHTHBIH U
M30TOMHBIA aHanu3. Macc-creKTpoMeTpus ¢
HWHIYKTUBHO CBA3aHHOMN M1a3MOH.
[IpenmymecTra MJIa3MEHHOMN Macc-
CIIEKTPOMETPHH. Xpomamo-macc-
cnekmpomempusn. llpuHIMII MeToma, €ro
MpPEerMyIecTBa TI0 CPaBHEHHIO C  Macc-
CIIEKTPOMETPHUIECKIM METOJIOM aHAJIH3A.

AHauTHYECKHE BO3SMOXKHOCTH U 00JIaCTH
NPUMEHEHUS] Macc-CIIEKTPOMETPHH.

Y cTHBIM
otpoc.
Kontp.pab.

Tepmuueckue
METObI

TepMmuyeckue MeTo/Ibl NCCIIEIOBAHUS U
ananmu3a. Knaccudukanusi.
TepmorpaBumeTpusi, TEPMUUECKUIN aHAIIN3,
JuddepeHnranbHas CKaHUpyoIast
kajopumetpus. Tepmonapsl. JlepuBarorpadsr.
CHHXpOHHBIE TEPMOAHAIH3ATOPEI.
IIpuMeHeHne METOOB AJIS HCCIIEN0BaHU
(U3NKO-XMMHUUECKUX CBOHCTB U aHAIN3a
BEIIECTB U MaTEPUAJIOB.

10

MeTtoabl
pa3zaeneHus u
KOHLIEHTPUPO
BaHUS.

OcHOBHBIE BUJIBI MacCKHPOBAaHUS -
paBHOBECHbIE W HepaBHOBeCHbe. (OCHOBHBIC
pUEMBI MaCKHUpPOBaHHSI. [Tpumepsr
NPUMEHEHUSI MAacKUPOBAaHHS B XHUMHUYECKOM
aHanmse. KoiuyecTBEHHbIE XapaKTEPUCTHKU:
koopduimenT  pacnpeneneHus, CTETICHb
U3BJICUCHHS, CTENeHb pasneneHusl.
CoocaxaeHue.

OKCTpakius  Kak
KOHIICHTPUPOBAHHS. Krnaccudukanms
OKCTPAKLUMOHHBIX  IPOLECCOB. OcHoOBHBIE
3aKOHbl M KOJIMUECTBEHHBIC XapaKTEPUCTUKH.
®DaKTOpkl, BIUSIONINE HA CTENICHh M3BJICYCHUS
Opd  OJHOKpaTHOW dKcTpakuuu. CreneHb
W3BJICUEHUSI TPU MHOTOKPATHOH 3KCTPaKLHH.
Beibop pH  skcrpaknum. Baxneiimne
OKCTpareHThl U TpeOOBaHUS K HUM.

Copbuus kak criocod KOHIEHTPUPOBAHUSI.
Mexann3m copbumn. CopOeHTsI, uc-
MOJIb3yeMbIe TIPH KOHIIEHTPUPOBAHNUT
MUKpPOTIPUMECEH.

METOZ  pa3leieHusi |

Crienuduka mpobooTdopa n mpoOONOArOTOBKU
B XOJI€ aHAIN3a 0OBEKTOB PA3HOTO THUIIA.
IIpeacraBuTeabHOCTH NPOOBI. PaKTOPEI,

YcrHbil
ompoc. JIP
Kontp.pad.
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«CYXHUEC» U KMOKPBICH.

o0ycioBiIMBaloUIre pa3Mep U crocod ordopa
MpeICTaBUTEIbHOM IPoObI. OTOOP MPod
TOMOTEHHOT'O U T€TEPOreHHOI'0 COCTAaBA.
CriocoObI oTy4eHus cpeHer TpOoOBI.
OcHOBHEBIE CTIOCOOBI TIepeBo/Ia IPOOEI B GopMy,
HEO0OXOIMMYIO JUIS TAaHHOTO BH/A aHAJIN3a, -

11 Amnanu3 peanbHbIX 00beKTOB. [lepcneKTHBBI YcrHbli
pa3BUTHA aHANMUTHYECKOW XuMuH. CHIDKeHHE ormpoc.
npezaena oOHapYKEHUS U yBETHICHNE VYcrHbIe
TOYHOCTHU aHaiu3a. ABTOMaTH3aMs U JOKJIa IbI

OcHOBHBIE
KOMITBbIOTepU3ays aHaau3a. CHCTeMBbl
00BEKTHI N >
«QIEKTPOHHBIA HOC» U «IIIEKTPOHHBIN SI3BIKY.
aHanm3a

Munuatiopuzanusi. PasButue «mojeBbIX»
METOJIOB aHanu3a. Pa3BuTre ruOpUIHBIX
METOJIOB aHanMM3a. JMCTaHIIMOHHBIN aHAIH3.
PazButne Hepazpymamomux METO0B aHAINU3a

2.3.5 3aHATHSA CEMHHAPCKOI0 THIIA.
4 cemecTp

DopMa TEKyLIETO

Ne Tembl IpakTHYECKUX 3aHATHH
KOHTPOJIS
1 3 4
1.|CnexrpodoTomeTprueckuii METO aHaNKu3a. Beraucienue Pacuernbie 3ananus. Y cTHBII
Pe3yJIbTAaTOB CHIEKTPOGOTOMETPUIESCKOTO aHAIN3A. onpoc. Pelt.k.p.
Huddepenumnanbuas cnekrpodoTomMeTpusl.
2. |ATOMHO-a0COPOLMOHHAS CIEKTPOCKOIIHSI. YerHbil onpoc. Pent.k.p.
3. |UK-cmekrpockomnusi. KauecTBeHHBIH 1 KOJTHMYECTBEHHBII YcTHbIN onpoc.
aHaJM3.
4. |ATOMHBIM SMUCCHOHHBIN CIIEKTPAJIbHbIN aHaiu3. Pentreno- [YcrTHbIN onpoc. PeT.k.p.
(IIyopecLeHTHBIH METO]] aHAIIN3A.
5. |/lroMHHECIIEHTHBIH aHANN3. YeTHBIN oIpoc.
6. |[ToreHumomerpusi. Pacuernrie 3aganus. Y cTHBIN
onpoc. Pelt.x.p.
7. |BoabTammepomeTrpus Pacuernsbie 3aganus. Y CTHBIN
onpoc. Pelt.k.p.
8. |KymnoHoMeTpusi, 371€KTpOrpaBUMETPHSI, KOHTYKTOMETPHSL. Pacuernsie 3aanus Y cTHBIN
onpoc. Pelt.k.p.
9. |Xpomarorpadus. VYerHebii onpoc. PeiT.k.p.
10. Macc-cnekTpoMeTpusi. XpoMaTo-Macc-ClieKTPOMETPHSL. YcrHbIi onpoc.
11. |OcHoBHBIE 00BEKTHI aHaNU3a. [IepcrieKTUBBI Pa3BUTHS YcTHBIM onpoc.

aHAJIUTUYECKON XUMUU
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2.3.6. JlaGopaTopHbIe 3aHATHUSA B 4 cemecTpe

®opMa TeKy1ero

No Tembl 1abOpaTOpHBIX PadboT
KOHTPOJIA

1 3 4

1.|®oTomMeTprUecKoe onpeereHue Kele3a ¢ CyIb(OCATHIIMIOBON 3amura JIP
KHUCJIOTON

2 |CriekTpopoTOMETPUIECKOE OIPEIeIICHUE Kee3a ¢ 3anura JIP
OpTOQEHAHTPOIUHOM

3 |Onpenenenne Mmapradia MeToaoM audepeHnnantbHon Samura JIP
doromerpun

4 |CnektpodoTOoOMeTpUUECKOE OTpeieTieHUue coiepkanus kopenna B |3amura JIP
pacTBOpUMOM Kode

5 |DKCTpaKIMOHHO-CIEKTPOPOTOMETPUUECKOE OMPEIETICHUE 3amura JIP
HE(PTENPOIYKTOB B MPUPOIHBIX BoJax MeronoM MK-cnekTpockonuu
Ha UK-cniekrpodoromerpe FTIR-8400 S.

6 (M3ydyeHue mpuHLUIIA pabOTHI aTOMHO-a0COPOLIMOHHOTO Samura JIP
cunektpomerpa ¢ OTA. Onpeznenenue TSHKEIOro MeTaia METOA0M
aTOMHO-a0COpPOLIMOHHOM CIEKTPOCKONINU. DKCKYPCHS B
71a60paTOPHI0 ATOMHON CHEKTPOCKOIHUH.

PeliTunroBas koHTposbHas pabota Ne5

8 [M3yueHnue mpuHIMIA PaOOTHl IHEPTOJUCTIEPCUOHHOTO U 3amuta JIP
BOJIHOJTUCTIEPCHOHHOTO PEHTTEHO(ITYOPECIIEHTHBIX CIIEKTOMETPOB.
Omnpenenenre Ka4eCTBEHHOTO U KOJIMYECTBEHHOT'O COCTaBa
METAJUIMYECKOTO CIijIaBa 0e3 pa3pynieHus mpoObl. DKCKypCHs B
71a60PaTOPHI0 PEHTI€HOBCKOM CIIEKTPOCKOMHH.

9 |M3yuyenne npuHIHIA PaOOTH ATOMHOTO YMHCCHOHHOTO 3amura JIP
CHEKTPOMETpa ¢ MHAYKTUBHO CBSI3aHHOM m1a3Moii. OrnpeneneHue
COCTaBa MOPCKOM BOJbI METOAOM aTOMHOM AYMHUCCHOHHOMN
CIEKTPOCKONHNH. JKcKypeus B taboparoputo MCII-aromHOi
CHEKTPOCKOIHUHU.

PeliTuHroBas KoHTpoJbHas pabora Neb
11 |Hactpoiika pH-meTpa no 6ydepubsim pactBopam u onpenenenue pH (3amura JIP
KOHTPOJIBHOI'O pacTBopa
12 |Ompenenennie HUTPATOB METOAOM MPSIMOU TIOTEHITHOMETPHH C 3amura JIP
HUTPAT-CENEKTUBHBIM JIEKTPOAOM
13 |Onpenenenue xene3a METOIOM MTOTCHITHOMETPHIECKOTO 3amura JIP
TUTPOBAHUS
14 |Onpenenenue coasTHOM KMCIOTHI METOAOM KyJlOHOMeTpuueckoro  (3amuta JIP
TUTPOBAHUS
15 |Ompenenenne Meau METOZOM aMIIEPOMETPUUECKOT0 TUTpoBauus  (3amura JIP
16 |Ompenenenre MUKPOKOIMYECTB KaMHUs METOZOM MHBepCHOHHON  (3amura JIP
BOJIbTAMIIEPOMETPHUH
PeliTunroBas KoHTposibHast padboTta Ne7
20 |KauecTBeHHBIH aHAIN3 CMECH aMHUHOKHUCIIOT METOJIOM 3amura JIP
TOHKOCJIOITHON Xpomartorpaduu
Omnpenenenue 3TUIALlETaTa M 3TAHOJA B CTOYHBIX BoJax MetojaoM |3amuta JIP

ra3zoBoil xpomaTorpaduu.
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N3ydenue npuHIMNa ASHCTBUS MacC-CIIEKTPOMETPA U VYcrHbIit onpoc

XpOMaTOMACC-CIEKTPOMETPa. IKCKYPCHS B XpoMaTorpadudecKuit
LEHTP DKOJIOT0-aHATUTHYECKOTO IeHTpa Kyol'V.

HccnenoBanue TepMUUECKON YCTOMYMBOCTH TBEPIOrO MaTepuasia Ha|Y CTHBIN OIpoc

cuHXpoHHOM TepmoaHanusarope Netsh —H-490. Dxckypcus B
712a00paTOPHIO TEPMUYECKOTO aHAJIH3A.

PeiitnHroBas koHTposibHas pabota No§

Ko scem nabopamoprvim pabomam umeromesi Memooudeckue yYKazanus, YmeepicOeHHvle Ha
kageope ananumuuecxou xumuu Kyol'y

2.3.7 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboTsl - HE IPETYCMOTPEHBI

2.4 IlepeyeHb Y4eOHO-METOAMYECKOI0 o0ecmedeHUs] sl CAMOCTOSTEJbLHOI
padoThI 00yYAOIIMXCS 10 AUCHUIIMHE (MOTYJII0)

HepequL y‘le6H0'MeTOI[I/I‘IeCKOFO obecrneyeHus JUCHUITIIMHBI

Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 | IIpopabotka yueGHoro |1. Meronuyeckue peKOMEHIAINK K OPTaHU3aluy ay IUTOPHOM U
(TEOPETUYECKOT0)  |BHEAYIUTOPHOM  (CaMOCTOSITENIbHOW)  pabOThl  CTYACHTOB:
Marepuaia metonuyeckue ykazauus/ coct. T.II. Cropoxenko, T.b.
[Tounnokx, A.B. becnanos, H.B. Jloza. — KpacHonap:
Ky6anckwuii roc.yn-1, 2018. 89 c.
2. T.b. Tlounnok, 3.A. TemeppaaimieB. AHaaUTHUECKas XHUMHUS.
CriekTpocKonmMuecKre MeETOoNbl aHanu3a. YdeOHoe mocobue.
Kpacnonap, Ky6I'VY, 2013.
3. T.b. [Iloumnok, 3.A. Temepnames. MouekynspHas
abcopOuunonHas cnektpockonus. Kpacnonap, Kyol'Vy, 2016.
4. YyeOHUKY U 3aJJaYHUKHU U3 CIHCKAa OCHOBHOW JIUTEPATYPHI.
Brimmoanenne 1. MeTonuueckre peKOMEHIAINH K OpTraHU3alNK ayJUTOPHON U
WHAVBUAYAIbHBIX  |BHEAYJUTOPHOM  (CAMOCTOSITENBHOM) pabOThl  CTY/EHTOB:
3aJlaHul, MOAroTOBKa |MeTonuyeckue ykazanus/ coct. T.II. Cropoxenko, T.b.
CcOoOOIIeHNH [Tounnok, A.B. becnanos, H.B. Jloza. — KpacHonap:

Ky6anckwuii roc.yn-1, 2018. 89 c.

2. T.b. Tlounnok, 3.A. TemeppameB. AHaIUTHYECKAs XHUMUS.
CrnekTpockonuueckue MeTOoJlbl aHanu3a. YdeOHoe mocodue.
Kpacnonap, KyoI'Y, 2013.

4. T.b. Iloumnox, 3.A. Temepnamen. MounekymnspHas
abcopbumonHas cnektpockonus. Kpacnogap, KyoI'V, 2016.

3. Y4ueOHUKHY U 3aJJaUHUKH U3 CIIMCKA OCHOBHOM JINTEPATYPHI.

IToaroroBska k
TEKYIEeMYy KOHTPOJIIO

1. Metoanueckue peKOMEHalluy K OpraHu3aliy ay TUTOPHOM U
BHEAYJIUTOPHON  (CaMOCTOSITENbHOM)  pabOThl  CTYJIEHTOB:
meroauyeckue ykazanus/ coct. T.II.  Cropoxenko, T.b.
[Tounnokx, A.B. becnamos, H.B. Jloza. — KpacHonap:
Ky6anckwuii roc.yn-t, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepnameB. AHaIUTHYECKAsT XUMHSL.
CriekTpocKoNUYecKre MeTObl aHaiu3a. YdeOHoe mocodue.
Kpacunomap, KyoI'Y, 2013.

3. T.b. [TIlounnok, 3.A. Temepnames. MonekyispHas
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abcopbOrmonHas crekrpockonus. Kpacuomap, Kyol'Y, 2016.
4. Y4eOHHMKH U 3aJJaYHUKH U3 CIUCKA OCHOBHOM JIUTEPATYPHI.

Y4eOHO-MeTOIMUEeCKHE MaTepHalbl Ui CaMOCTOATENBHOM paboThl 00yJaromuxcs u3
ypcia WHBAIWAOB H JIMI] C OTPAaHWYCHHBIMH  BO3MOXKHOCTSAMH 310poBbsi  (OB3)
MPEIOCTABISIOTCS B (hOpMax, alaiTUPOBAHHBIX K OTPAaHUYCHHSIM HX 3JI0POBbS U BOCIPHSITHS
nHpopmanuu:

JUist T1 ¢ HApyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JUJ1st T1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arnmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

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

3. O0pa3oBaTesIbHbIC TEXHOJIOTHH.

B mnpomecce ocBoeHuss AaHHOW Y4eOHOW ITUCHUIUIMHBI MCIOJB3YIOTCS CIEAYIOIINE
o0Opa3oBaTeNbHbIe TEXHOJOTHH: ayIuTOpHas paboTa B BUAE TPATUIMOHHBIX (HOPM: JEKIUH,
CCMUHAPBI, MPAKTUYCCKHUEC 3aHATHA U T.II.; CAMOCTOATCIIbHAA pa60Ta CTYACHTOB, I'PYIIIIOBBLIC
JUCKYCCUM, TIPOBOAMUTCA paz0op mpakTudeckux 3aaad. [IpeaycMoTpeHbl KOHTaKTHBIC Yachl, B
pPaMKax KOTOPbLIX MpCroAaBaTciib, C OI[HOﬁ CTOPOHBI, OKAa3bIBACT HWHAWBUAYAJIbHBIC
KOHCYJIbTAllMM IO XOAY BBINOJHEHUS CAMOCTOSITENBHBIX 3a/laHui, a C JAPYroil CTOPOHBI,
OCYHICCTBIACT KOHTPOJIb W OLHCHHUBACT PE3YJIbTAaThbl 3THUX HWHIAWBHAYAJIbHBIX 3aI[aHI/II7I. I[JI?I
¢dbuKcaluu TBOPYECKOTO MPOJBIIKEHUS HCIONb3YeTCsS PEUTUHIOBasl CHUCTEMa OIICHKH 3HAHHMA
CTYIEHTOB IO pe3yjibTaTaM IPOBEPKU MOAYJIbHBIX PEUTUHIOBBIX KOHTPOJIBHBIX pPadoT,
NpUMEHsIeTC OOCYKJEHUE Pe3yNbTaTOB pabOThl CTYACHYECKUX HCCIENOBATENbCKUX TPYIIIL,
Hekoropeie pazzensl TEOPEeTHUECKOrO0 Kypca paccMaTpuBalOTCd C  HMCIOJIb30BaHHEM
oTepeKaroIIel CaMOCTOSITENFHON pabOThI: CTYICHTHI MONYYaloT 3aJjaHie Ha W3YYeHHE HOBOTO
MaTtepuana JI0 €ro U3J0KeHHs Ha JICKIUH.

I/IHTepaKTI/IBHHe O6pa3OBaTCHLHLIe TCXHOJIOTMH

Konunu
Bup 3ansaTus Hcnonb3yeMble MHTEpAaKTUBHBIE
Cemectp €CTBO
(JI, I1P, JIP) o0Opa3oBaTeNnbHbIE TEXHOJIOTUU
4acoB
3,4 JIP Becenpl, pa3dop cutyanmii, paboTa B MajibIx 90
rpymmax, Mpe3eHTalus KpaTKuxX COOOIIeHHI B
¢dbopMaTe MUHH-KOH(EpEeHIINH
Hmoeo: 90

B pamMkax uTeHus Kypca npeaycMOTpeHO MocelieHue Jadbopatopuii Jkosoro-
AQHAIUTUYECKOTO LIEHTPa U LEHTPa KOJJIEKTUBHOTO Mojb30BaHus KybaHckoro
TOCYHUBEPCUTETA.
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Jlnst nun ¢ OrpaHU4eHHBIMU BO3MOYKHOCTSIMU 370POBbsl IIPEAYCMOTPEHA OpraHu3anus

KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM 3JI€KTpOHHOI>'I IIOYTHI.

4. OueHouyHble cpeACTBA [Jsl TeKYyWIero KOHTPOJIA YCIeBAe€MOCTH M

HpOMe)RyTOqHOﬁ aTTeCTalum.

NS

o

10.
11.

12.

13.

14.
15.
16.
17.

18.

1.
2.
3.

4.1 ®oHJ OLEHOYHBIX CPeCTB IS NPOBeIeHNs TeKyero KOHTPOJIs.
4.1.1. Bonipochbl K KOHTPOJILHBIM H CAMOCTOSITEIbHBIM padoTam

CamocrositeqbHass padora Nel

mo TeMe «MeTpo.JIorn'{ecmle OCHOBBI AHAJIUTHYECKOH XUMUH»

OOBbsicHUTE CMBICH TApAMETPA KTOYHOCTh XUMUYECKOTO aHAIU3a».

VKaxuTe, 4eM OTJINYAKOTCS IOHATUS «CXOIUMOCTb» U «BOCIPOU3BOIUMOCTD.

CucremaTnueckue OmNUOKH, UX HCTOUYHUKH.

[TpaBUIBHOCTH PE3yNbTaTOB XMMHUYECKOI0 aHanu3a. Kakumu criocobamu MOKHO
IIPOBEPUTH NPABUIBLHOCTD PE3yiIbTaTa aHaIMu3a?

B yeMm oTiMumne cucteMaTH4ecKuX OMUOOK OT CITy4aHbIX?

Kaxue BelMunHbI XapaKTepU3yIOT BOCIIPOU3BOIMMOCTD BEHIOOPOYHON COBOKYITHOCTHU
JAHHBIX XUMUYECKOI0 aHaJIn3a?

. Ha3zoBuTe nocTosiHHbIE MapaMETPbl HOPMAJILHOTO paclpeleeHUs CayyailHon

BEJINYUHBI.

Ha3zoBuTe 0CHOBHBIE CBOKCTBA KPUBOM HOPMAJIBLHOTO pactpeneneHus ['aycca.

[aiiTe onpeneneHne NOHATUAM: JUCIIEPCHS; CTAHAAPTHOE OTKJIOHEHHE U OTHOCUTEIIBHOE
CTaH/IapTHOE OTKJIOHEHHE BEIOOPOYHON COBOKYITHOCTH; JJOBEPUTEIIbHAS BEPOSTHOCTD;
JIOBEPUTEIIbHBIN HHTEpBAJ?

Hanumure ypaBHeHue 115 pacdyera JOBEPUTEIbHOIO HHTEPBAJa .

Jlaiite onpesnenenue NoHATUA «rIpoMaxy. Kakum oOpa3om U3 cepuu u3MepeHui
UCKJIIOYAIOT TpyOble TpoMaxu?

B yewm 3akmrouaercs MeTo1 HaUMEHBIINUX KBaJpaToB? Kakum 06pazom moiayqaroT
ypaBHEHHE MPSIMOM I SKCIIEPUMEHTAIbHBIX 3HAUEHUI METOJIOM HaWMEHBIINX
KBaJpaToB?

Jaiite onpenenenne NOHATUAM: MTpeie] OOHAPYKEHNUs, OTKPHIBAEMbII MUHUMYM,
JUana3oH N3MEPSAEMbIX KOHIIEHTPALUH, CEIEKTUBHOCTD, SKCIIPECCHOCTh AHAJIN3a;
AQHAJIMTUYECKUI CUTHAIT; «UJIEHTU(UKALIMOHHBINA TapaMeTp.

[lepeuncnure kpuTepun BbIOOpa METO1a aHATIU3A.

3Hauarue nudpsl ¥ TpaBUia OKPYTICHUS YMCEIN, BEIPAXKAIOIMINX PE3yIbTaT aHaU3aA.

Enunaunst CU B aHanuse: oCHOBHbIE, IPOU3BO/IHBIE, BHECUCTEMHBIE (3KBUBAJIEHT, TUTP,
MOJISIpHAsl KOHLIEHTPALMs SKBUBAJICHTA, MOJISTIBHOCTD U JIp.).

[TorpemHocTH OTAEABHBIX CTAUI U KOHEYHOTO pe3yiabTara. CyMMUpOBaHUE
MOrPELIHOCTEN.

MeTtponoruueckoe obecrieueHne KOHTPOJI COCTaBa BELIECTB U MATEPHAIIOB.
ATTecTanus U CTaHIAPTU3ALUS METOUK.

AKKpenuTanus aHaJIUTHYECKUX J1abopaTopHid.

PeiiTnHroBasi KOHTpOJbHas padora Nel
1o teme «Kucnomno-ocnognsle peakyuu
Chopmynupyiite 3aK0H JEHCTBYIOIUX Macc.

@DakTOpBI, BIUAIOIINE HA CKOPOCTh XUMHUYECKUX PEAKIIHIl.
TepmoanHaMuueckass KOHCTaHTa paBHOBeCUSA. PaKTOPBI, BIUAIOIIKE HA €€ BEINYUHY.
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.
21.
22.
23.

24,

25.

26.

27.
28.

Peanbnas koHcTaHTa paBHOBecus. CBS3b C TEPMOJIMHAMUYECKONH KOHCTAHTOM.
®axTopsl, Bausomue Ha Bennunny K,

VYcnoBHas KoHCTaHTa paBHOBecHsl. CBSI3b MEXY YCIOBHOM, peanbHON U
TEPMOJIMHAMUYECKON KOHCTaHTaMH paBHOBECHUS. DaKTOPbI, BAUSAIOIINAE Ha BETUUUHY
K.

AxktuBHOCTH HOHOB. Ko3(ppuirieHT akTHBHOCTH, CpeTHUN KOIPPUIINEHT aKTUBHOCTH.
@DaKTOPbI, BAUSIOMINE HA BEIUYUHY KO (PUIIEHTA AKTUBHOCTH.

Honnas cuna pactBopa. PacueT HoHHOI cuiibl pacTBopa U KO3(pGUIIUEHTOB aKTUBHOCTH
MOHOB. YpaBHeHus Jlebas-Xrokkens u [[3Buca.

[aiiTe onpeneneHne KOHKYPUPYIOLIEH PEaKIIMK U IPUBEIUTE TPUMEPDI
KOHKYPUPYIOIUX pPeaKLUUi Ui IPOLECCOB TUCCOLMUALUU KUCIOThI UM OCHOBAHMS
paBHOBECHsI B TETEPOT€HHOI cucTeMe; peakuuu 00pa3oBaHUsI KOMILIEKCHOTO
COEIUHEHMUS.

Koaddunment koHKypHupyromiei peakiiuu U MoJbHas 1011 noHa. BriBenuTe ypaBHeHHE
JUIsl pacyeTa MOJIbHOM JJOJIM aHMOHA CJIA00H MHOTOOCHOBHOM KHMCIIOTHI .

Bblunciienre paBHOBECHOW KOHLIEHTPALlMK MOHA C UCIIOJIb30BAHUEM MOJIBHOM J0JIU
wi ko3 Punmenra KoHKypupyromei peakiun. [Ipumepsr.

KoHcTaHTa 1 cTeneHp qUcCoraIuu deKTpoauTa. 3akoH pazoasienus OcTBanbia.
CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUS TeOprii AppeHnyca, JIpronca u Y caHOBHYA,
HA30BUTE UX OCHOBHBIE HETOCTATKHU.

JlaiiTe onpenenenne KUCIOThl U OCHOBAHUS C TOUKHU 3pEHUS POTOIUTUYECKON Teopuu
Bbpencrena-Jloypu. [IpuBenure npuMepsl HEUTPAIbHBIX U 3aPSAAKEHHBIX KUCIOT U
OCHOBaHUM.

Yo Takoe conpsiKeHHasi KUCIOTHO-OCHOBHAs ITpoTonuThueckas napa? [lpusenure
IPUMEPBHL.

Kakwue BemrecTBa Ha3piBatoTcs aMmpunpoTHeIMU? Kakue paBHOBecHs HA0II01al0TCS B
pactBopax am¢ponutoB? [IpuBeanTe mpumepsl.

@DakTOopHl, BIUSIOLIUE HA CUITY IPOTOIUTOB. BHyTpeHHUE U BHEIIHNE (HaKTOPHI.
IIpumepsl.

Jaiite onpenenenre NpOTOTeHHBIX, MPOTOPUIBHBIX, aM(UITPOTHBIX U aIPOTOHHBIX
pactBoputene. [IpuBenure npumepsl.

[TpuBenuTe NpUMEpHl U HAMILUTE YPAaBHEHMS pEAKLIIUN B3aUMOIECHCTBHS KUCIIOT U
OCHOBaHUM C aM(QUIPOTHBIMU PACTBOPUTEISIMH.

KakoBa posnb pacTBOpUTEINS B IPOSIBJIEHUH KUCIOTHBIX WJIM OCHOBHBIX CBOMCTB
nportoauToB? B uem 3akimouaercs nuddepeHupyomiee 1 HUBEIUPYOIlee JeiicTBre
pactBoputenei? llpusenure npumepsl.

Kaxas peakuust HazpiBaeTcst aBronporoianzom? [Ipuseaure npumepsl. Yto Takoe
KOHCTaHTa aBTONPOTOIN3a?

Uro Takoe noHBI TMOHUS U nuaTa? [IpuBeaure npumepsl

HonHoe npousseaenue Bojbl. PakTopsl, BIUAOLIME Ha BeTHUUHY Kizo.

Uto Takoe BOJOPOIHBIN U THAPOKCUIbHBIN TToKazaTtenu? Kak oHM CBS3aHBI MEXIY
coboit?

Urto sBiIsieTcst MEpOM KHCIIOTHOCTH (OCHOBHOCTH) HEBOJHBIX pacTBOpoB? [louemy o1HO
U TO xe 3HaueHue pH B cpese pa3HbIX pacTBOPUTEIEH MOKET COOTBETCTBOBATH JIHOO
KHCJIOH, JINOO IIEeTOYHON WIIN HeUTpansHOU cpene? JlaiiTe onpeaenenne, Kaknue
pPacTBOPBI CYUTAIOTCS KUCIBIMHU, IIEIOUHBIMH, HENTPAJIbHBIMU.

Jaiite onpenenenrne KOHCTAHTHI KUCIOTHOCTH, KOHCTaHThl OCHOBHOCTH, [IpuBeaute
IIPUMEPBL.

BriBeauTe ypaBHEeHHE, yCTaHABIMBAIOIIEE CBA3b MEKy KOHCTAHTAMH KUCIIOTHOCTH U
OCHOBHOCTH ISl CONIPSPKEHHOM MTPOTOJIMTUYECKON MTapBhI.

Kaxkue pacTBopbI Ha3zbIBatOTCS OyhepHbIMuU?

OO0BsacHUTE MeXaHU3M Oy(epHOro AeHCTBUS Ha KOHKPETHOM IIpUMepe.
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16.

Bydepnas emxocTsb. @akTOpHI, BIUSIONINE HA BETHUUHY Oy(hepHO eMKOCTH.
BriBenute hopmyny mins pacuera pH 6ydeproro pactsopa.

BreiBemute dopmymy mns pacuera pH pactBopa ciaboii KUCIOTHI (Cl1adoro OCHOBAHUS)
JUTs citydaeB, kornaa o. <5 %, a>5 %.

BriBenute Gopmyiy mis pacyera pH B pacTBope CepHOM KUCIIOTHI.

BriBenute popmymy mis pacuera pH B pactBope amdonuta. [IpuBenure npumepst
IPOTOJIUTOB ¢ aM(POTEPHBIMU CBOWCTBAMH.

B kxakux cimydasx mpu pacuere pH pacTBOpoB KUCIIOT M OCHOBAHUI MOXHO ITpeHeOpeyb
aBTOIPOTOJIM30M PACTBOPHUTES, U B KAKUX CIIydasX HEy4YeT HTOTO Mpolecca MpUBeIeT
K CEpbE3HBIM OLIHOKam?

YpaBHeHHE 2IEKTPOHENTPaIbHOCTH. [Ipumepsl.

VYpaBHeHue marepuanbHoro 6ananca. [Ipumepsr.

PeiiTuHroBasi KOHTpOJbHAas padora Ne2

no teme «Kucnommno-ocrnosnoe mumpoeanue

Ha3oBuTe OCHOBHBIE METPOJOIMUYECKHE XAPAKTEPUCTUKU TUTPUMETPUUYECKOIO METoJa
aHanmm3a (AMana3oH ONpeAeNseMbIX KOHIEHTPAIMH, MOTPEITHOCTH, HIKHIOK T'PAaHHILY
OTIpeIeNIIEMBIX CO/IePIKaHUIN)

Ha3zoBuTe 0CHOBHBIE TOCTOMHCTBA M HEIOCTATKU TUTPUMETPUIECKOTO METO/IAa aHAITN3A.
[lepeuncnure  OCHOBHblE  TpeOOBaHMs, NPEABABISEMbIE K  pEakUUiAM B
TUTPUMETPHUIECKOM METO/IE.

JaiiTe onpeseneHne OCHOBHBIM CIIOCO0aM TUTpOBaHUs (TpsiMoe, 00paTHOE, 110 METOAY
3aMeIICHHS ).

Yro Takoe mepBUYHbIE CTaHAapTHble BemecTBa? Kakue TpeGoBaHus K HHUM
MPEABSBISIIOTCS?

Ha3zoBute 0cHOBHBIE CLIOCOOBI TPUTOTOBIICHUS CTaHIAPTHBIX PAaCTBOPOB.

Kakne pacTBOpbl Ha3bIBAlOTCS BTOPUYHBIMH cTaHAapTHeIMH? Kakum oOpazom
YCTaHaBJIMBAIOT UX TOYHYIO KOHLEHTPALHIO?

Ha3zoBute ocHOBHBIE paboune pacTBOpa B KUCIOTHO-OCHOBHOM THUTPOBAHUHU. Y KaXKHUTE
BEIIECTBA, IO KOTOPHIM MPOBOAAT CTAaHAAPTH3ALMIO ATUX pacTBopoB. Hamummre
YpaBHEHUS PEaKIIUM.

JaiiTe ompeneneHue THUTPOBAHUS MO CcHocoOy MUIETHPOBAHUS U MO CIOCOOY
OTJIENTbHBIX HaBECOK.

JlaiiTe ompeneneHue CIEIYIOUUM MOHSATHUSAM: THUTpP pacTBOpa; TUTP pacTBOpa IO
OTIpeNesieMOMY BEIIECTBY; OSKBHBAJIEHT BEMIECTBA; (PAKTOp OSKBHBAJCHTHOCTH;
MOJISIpHAsi KOHIIEHTpalusi SKBHUBaJeHTa; MaccoBas jois. IlpuBeaute ¢dopmyisl,
CBSI3BIBAIOIINE OTH IOHSITHS.

N310%1TE OCHOBHBIE MOJIOKEHUSI HOHHON TEOPUU KUCIOTHO-OCHOBHBIX HH/IUKATOPOB U
€€ OCHOBHBIE HEJIOCTATKH.

OCHOBHBIE TOJIOKEHUSI XPOMO(QOPHOI TEOPUH MHAMKATOPOB M OCHOBHbBIE HEJOCTATKH
ITOU TEOPHH.

OCHOBHBIE T0JIOKEHUSI HOHHO-XpoMoGopHO# Teopun. Tayromepuszanusd. ucconmanus
uHanKaropa. Kaxymiascs KoHCTaHTa KHCIOTHO-OCHOBHOTO HHIMKATOPA.

Jaiite onpeneneHre HHTEpBaJa Mepexo/ia OKPACKU KUCIOTHO-OCHOBHOTO MHAWKATOpa,
pT.

Yro Ttakoe xpomodopsi? Aykcoxpombl? I[lokakure 3TH TPYNIbl B XUMHYECKHX
dbopmynax peHondranenna, MeTUIOpaHkKa, Mapa-HATpodeHoa.

Hanumure crpykTypHble (QopMynbl obenx TayToMepHbIX (opMm (deHondTanenna,
METHJIOpaHKa, Tapa-HUTPOPEeHOIa U OOBSICHATE MEXaHU3M M3MEHEHHS] OKPACKH ITHX
UH/INKAaTOPOB.
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CBsa3p MHTEpBaNa IepexoJa OKpPAcKHM KHCIOTHO-OCHOBHOIO HWHAMKATopa M €ro
Ka)KyILIEWCs KOHCTaHTHI.

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

HazoBute OCHOBHBIE TpeOOBaHUS, NPEABABISEMbIE K  KHUCIOTHO-OCHOBHBIM
WUHIUKATOpaM.

Ha3oBure OCHOBHBIE TIpyNImbl KHUCIOTHO-OCHOBHBIX HWHIUKATOPOB, YKAXKUTE MX
XpOoMO(DOPBHI.

Kak MeHsieTcs BenMUMHAa CKayka Ha KPHUBOW THUTPOBAaHUS OT: a) KOHLEHTpALUU
pacTBOpoB; 0) KOHCTaHTHI AMCCOLMALMM KUCIOT WJIM OCHOBaHWM; B) TeMIleparyphl?
OTBETHl MOTUBUPYHUTE.

KaxoBbl IpeieNbHbIE 3HAYEHNUs] KOHLIEHTPALUN TUTPYEMBIX BEILECTB, @ TAKXKE KOHCTAHT
KHUCJIOT U OCHOBAHUM, IIPH KOTOPHIX Ha KPUBOM TUTPOBaHUs HAOJIIOIAETCS CKAaYOK?

[Ipy KkakoM YCJIOBUM BO3MOXXHO pa3felbHOE THUTPOBAHUE CMECH KHUCIOT (MU
MHOTOOCHOBHBIX KHCIOT W MHOTOKHUCIOTHBIX OCHOBaHUU) 1o cTyneHsam? OTBeT
MOTHBHUPYHUTE.

Kak MoxHO oTTHTpOBaTh (POCHOpHYIO KHUCIOTY MO Tperhed cryneHu? HaszoBure
OCHOBHBIC IPUEMbl THUTPOBAHUSA OYEHb CIAOBIX KHUCIOT M OCHOBaHMH. [IpuBenute
IPUMEPBHL.

Kak onpenenuTts npu COBMECTHOM NPUCYTCTBUU KapOOHAT- U THPOKApOOHAT-UOHBI?
Kak onpenenauts npu COBMECTHOM IIPUCYTCTBUU KapOOHAT- U TMJIPOKCH/I-UOHBI?
Ha3oBure OCHOBHBIE THIIBI HMHIUKATOPHBIX OMIMOOK B  KHCIOTHO-OCHOBHOM
tutpoBanuu. Kak onpezensercs 3Hak nuHauKaTopHoi ommOku? [IpuBennure npuMepsl.
PaccuuTaiiTe BeMMUYMHY CKayka Ha KPUBOM THTPOBAaHUS CNa0ON (CHJIBHON) KHCIIOTHI
CHWIbHBIM OCHOBaHMEM; cjaboro (CUJIBHOTO) OCHOBaHUS CHJIBHOM KHUCIJIOTOM.
OOBsAcHUTE TPUHIUII [T0100PA UHAUKATOPOB.

MoXHO M B KadyecTBE TUTPAHTOB MCIOJIb30BaTh Ci1aOble KUCIOTHI U OCHOBAaHUSA?
[Touemy?

Jlig kakux nened NpuMeHsIeTCs METOJl KUCIOTHO-OCHOBHOIO TUTpoBaHus? IlpuBeaure
IIPUMEPBHL.

PeiiTuHroBasi KoHTpoJibHAas paGora Ne3

10 TeMe «OKUCTUMEIbHO-60CCHIAHO8UM ETIbHOE mumpoeanue»

CrangaptHbIi U GopMaIbHBIA OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN NoTeHMal. Kakas
CBSI3b MEXKIY HUMU?

VY CTpOoCTBO rajlbBaHUYECKOTO AJIEMEHTA, IIPUMEPHI.

Kakum 006pa3om 1o BenTUUrHE CTaHAAPTHBIX MM (POPMaIbHBIX TOTEHIIMAJIOB MOXKHO
CYIUTh O HAIIPABJIEHUU PEIOKC-peaKun’?

Hanummre ypaBHenue HepHcTa 1 OSICHUTE CMBICIT BXOJAIIMX B HETO BEJINYMH.
BiistHue MOHHOM CHJIBI HAa BEJIMYMHY 3JIEKTPOAHOTO MOTEHIMANIA.

BiusiHue KOHKYpUpYIOLIeH peakiuyu KOMIIEKCOOOpa30BaHuUs C yUaCTHEM OKHCICHHOM
(BoccTaHOBIIEHHOM) (hOPMBI Ha BETUUYHUHY 3JIEKTPOJHOTO IMOTEHIIHANIA.

BnusiHue koHKypHpyomeil peakiiuy 00pa3oBaHUs MaJOPACTBOPUMBIX COETUHEHUH C
y4acTHUEM OKHCIEHHOM (BOCCTAHOBJIEHHON) ()OPMBI HA BEIMUUHY IEKTPOAHOTO
NOTEHLIMANA.

Bnnsanaue pH Ha BenmnuuHy 37€KTPOIHOrO MOTEHINANA.

BriBenute Gpopmyity 11 pacyeTa KOHCTaHTBI paBHOBECHSI OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHOMN pPEaKIUU.

Kak MOXHO M3MEHUTD HalPaBJIEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peakunn?
@DakTophbl, BIUSIOUINE HA BEIMUNHY CKauKa Ha KPUBOI TUTPOBAHUSL.
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[IpuBenuTe mpuMepsI IPUEMOB YBEJIMUYEHHUS CKauKa TUTPOBAHMUS.

B kakux ciyyasx KpuBas CAMMETPHUYHA, a B KAKUX aCHMMETPUYHA OTHOCUTEIHLHO
TOYKHU SKBUBAJICHTHOCTH?

Nunukatopsl pegokc-TutpoBanus. Kinaccudukaius, TpeOoBaHUS K HHAUKATOPAM,
MIPUMEPBHL.

NuTtepBan nepexojia OKpacku peoKC-UHAUKATOpOB, pT.

Brrurcnenue ommoboK pe1oKC-TUTPOBAHUSI.

[aiite onpeneneHue CleayomMuM MOHATUSM: HHAYIIMPOBaHHAS OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHAS PEAKLIUS; AKTOP: UHIYKTOP; aKIEITOP.

Kakum o6pazom omnpenensercs GpakTop SKBUBAIGHTHOCTH M MOJIIpHAs Macca
HKBUBAJIEHTA JIJIsl BELIECTB, BCTYNAIOIIUX B PEAKIIUUA OKUCICHUSA-BOCCTAHOBIICHUSA?
Pacuer penokc-noreHnuyana B TOYKE 3KBUBAJICHTHOCTH JIJISI OKUCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIHii, B TOM YHCIIe MPOTEKAIONINX ¢ yuacTHeM HoHoB H30",
OH' wu np.

Hanummre ypaBHEeHUs peakIuii, MPOTEKAIINUX B pacTBOpaxX Mu(EeHUIAMIHA IIPH €T0
HCIIOJIb30BAaHUM B KAUE€CTBE PEAOKC-UHANKATOPA.

[lepmanranaToMeTpusi; ypaBHEHHUsI, JIEXKAIINE B OCHOBE UCIIOJIb30BAHMS TIEpMaHTaHaTa
KaJiis B KadecTBe okuciauTens. [Ipuunnbl u3menenus tutpa pacrsopa KMnO,.
[Ipumenenue metona. [Ipumepsl.

[IpuroroBnenue, Xxpanenue u ctanaaptuszanus pacteopa KMnO,.

HNonomerpus. [Ipurorosienue, XxpaHeHne U CTaHAapTU3AIMS paOOYUX paCTBOPOB.
[TpuunHBI U3MEHEHUS TUTPA PacTBOpa TUOCYb(aTa HaTpus Bo BpeMeHH. [IpumeHenue
METO0/1a, IPUMEPHI.

NHaukaTop B METO/I€ HOAOMETPUH, OCOOEHHOCTH €T0 IPUMEHEHUS.
HuxpomaromeTrpusi. YpaBHEHHE, Jiexallee B OCHOBe Meroja. [Ipurorosnenue
pabouero pacTBopa, HHIAUKaTOphl. [I[puMeHeHne MeToa.

PeiiTuHroBasi KoHTpoJbHast padora Ned

no reme «Ocadoumenvhoe u KOMRNjaeKconomempuuecKkoe mumpoesanue. Fpaeumempu}l»
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IIpousBeneHne pacTBOPUMOCTHU. Y CIIOBHOE, PEAIBHOE U TEPMOJUHAMUYECKOE
IIPOU3BENICHNE PACTBOPUMOCTH. Y CIIOBUS UX NPUMEHEHMS IS pacyeToB. B3anMocCBs3b.
PactBopuMOCTh ManiopacTBOpUMBIX coelnHEeHUM. CBs3b paCTBOPUMOCTH C
IIPOU3BEIEHUEM PACTBOPUMOCTH.

Bimstnue pH Ha pacTBOpHMMOCTE MAJIOPACTBOPUMOI'O COEANHEHUS.

BnusiHne 0fTHOMMEHHOTO HOHA Ha PACTBOPUMOCTH MAJIOPACTBOPUMOIO COEUHEHUS
BistHue MOHHOM CHIIBI PaCTBOPA HA PACTBOPUMOCTH MAJIOPACTBOPUMOIO COECUHEHUS
BnusiHue KOHKYpUPYIOLIIUX peakuil Ha paCTBOPUMOCTb MaJIOPACTBOPUMOIO
COCIMHEHMUSL.

Cdhopmynupyiite ycinoBust 00pa3oBaHMsI U PACTBOPEHUS OCAIKOB.

Bimmstnue Temneparypsl Ha paCTBOPUMOCTb MAJIOPACTBOPUMOI'O COEAMHEHUS.
Cdopmynupyiite ycioBus npeBpalieHns MEHee paCTBOPUMOI0 COeIMHEHHs B Ooee
pacTBOpUMOE.

BnusiHue npupo/ibl pacTBOPUTENS HA paCTBOPUMOCTb MaJIOPACTBOPUMOIO COEAMHEHHS.
®uKCcHUpOBaHNE KOHEUYHON TOYKHU TUTPOBAHUSA 110 MeTOly Mopa. Y cioBus npuMeHEeHUs
MHAMKATOpa, ONPEENIsIEMbIE BEILIECTBA.

N3noxwute cymHocth MmeToaa @osbrapaa . YKaxxuTe yCJIOBHUSI IPUMEHEHUS METO/IA,
HAa30BUTE OIPEACIIIEMbI HOHBI.

N306pa3urte cTpoeHne MULIEIUIBI M TPAHYJIbl Ha IPUMeEpe KaKOro-11u00 KOHKPETHOTO
COCIMHECHUS.

Mexanusm o6pazoBanus ocaakos. [Ipasuna [Tannera-dasiHca-1"aHa.
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[TpumeHeHue acoOpOLIMOHHBIX MHIUKATOPOB ISl PUKCHUPOBAHUS KOHEYHOM TOUKU
TUTPOBAHUS.

Be3binnkaropHbie MeTOIbI (PUKCUPOBAHUS KOHEYHON TOUKH TUTPOBAHUSI.

Pacuet kpuBOIi 0OCaIUTEIBHOIO TUTPOBAHUS.

@DakTOphl, BAUSAIOLUIUE HA CKAYOK TUTPOBAHMUSL.

B kakux ciayyasix KpuBas 0CaJUTEIbHOIO TUTPOBAHUS OKA3bIBAETCS CUMMETPUYHOM, a B
KaKHX CIIy4asX aCUMMETPUYHONH OTHOCUTEIBHO TOUYKH SKBUBAJIEHTHOCTH?

[aiiTe onpeneneHue cleIyromuM NOHATUAM: KOMIUIEKCHOE COEIMHEHHUE; XeIar;
BHYTPUKOMIUIEKCHOE coeiuHeHne; OTHOPOAHONIUTaHAHBINA U Pa3HOPOIHOIMIaH AHBIN
KOMIUJIEKC; MOJUAAEPHBIA U MOHOSAEPHBIN KOMILJIEKC; IEHTaTHOCTD JIMTAH/a;
KOOpPJMHALIMOHHOE YHCIIO.

KakoBa npupoja XMUMHYECKUX CBSI3€H B KOMIUIEKCHBIX COCAMHEHUSX ?

KoHcTaHTBl YCTOWYMBOCTH M HECTOMKOCTH KOMIIEKCHBIX COCTUHEHUI: 001Iue;
CTYNEHYAThIE; TEPMOJIUHAMUYECKUE, pEATIbHBIE, YCIOBHBIE. CBSA3b MEXKAY HUMH.
@DakTOpPBI, BIUAIOIINE HA YCTOMYUBOCTh KOMIUIEKCHBIX COCAMHEHU.

Cpennee nuranHoe 4UCII0, CTENEHb 00pa30BaHUsl KOMILIEKCA.

[TpuBenuTe mpUMeEphl UCIOJIB30BaHUS KOMIUIEKCHBIX COEIMHEHUHN AJI1 MAaCKUPOBAHHUS
MEUIAIOIMX NOHOB B KAYECTBEHHOM AaHAJIU3€ U TUTPUMETPUUYECKOM METO/IE
KOJIMYECTBEHHOTO aHaIM3a.

[IpuBeauTe npuMeEpPHI UCIIOIB30BAHNS KOMIUIEKCHBIX COEITMHEHUH IJIs1 ONpeeIeHUs
AJIEMEHTOB.

Hanummre xumuueckue GopMyIibl BAXKHEHIITNX KOMILUIEKCOHOB.

KaxoBbl ocobenHocTH B3auMozeiicTus DJITA ¢ nonamMu MeTaiioB?

KakoBa nenararaocts 3TA?

KakoBa cBsA3b MEXy peajgbHON, YCIOBHOM U PEAIbHOM KOHCTAaHTAMH YCTOMYHUBOCTH
TPUJIIOHATOB METAJIOB?

Kakum 06pa3om paccuuThiBaeTcsi MoJisipHas Macca SkBuBasienTa J/(TA?

BriBegute hopmyny ans pacuera MOJIbHON JOJIU HOHA Y*B YCIIOBHSIX
IIPOTOHUPOBAHMSI.

Briseaure hopmyny ans pacuera MOJIBHON JOJIM METalia B yCIOBUSIX MPOTEKAHUS
KOHKYPUPYIOILEH PEeaKIMi KOMILJIEKCOOOpa30BaHMUs.

Pacder KpuBOI KOMINIEKCOHOMETPUYECKOTO TUTPOBAHUS.

®akTophbl, BIUSAIOLUINE HA BEIMUNHY CKauKa Ha KpUBON KOMIUIEKCOHOMETPHUYECKOTO
TUTPOBAHUS.

MeTtannoxpoMHble UHIUKAaTOpbl. MeXaHu3M UX AeUCTBUA, TPeOOBaHMS K MHIUKATOPAM.
[TpuBenuTe NpUMeEpsl METAITIOXPOMHBIX HHANKATOPOB.

Kak MOXHO MOBBICUTH CEIIEKTUBHOCTh KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS?
[TpuroroBnenue u cranaapTuzanus padbounx pactsopos J/TA.

OO0BsicHUTE CYIIHOCTh MIPSIMOTO, OOPATHOTO M BRITECHUTEILHOTO
KOMIUIEKCOHOMETPUYECKOT0 TUTpOoBaHus. IIpuBennuTe npuMepsl IpUMEHEHUS
OCHOBHBIX IPUEMOB TUTPOBAHUS JIJIsl ONIPEAETICHUS] KATHOHOB M AHHOHOB.
TpeboBaHus kK BecoBOi opme U popMe OCaxICHUS.

VYcnoBus Mosyd4eHns KpUCTAIIMYECKUX U aMOP(PHBIX OCaJKOB.

[ToHsiTHE 006 OTHOCUTENBHOM IMEPECHILIEHUH U €T0 BIMSIHUU Ha MPOIecC MOIyYeHUs
OCAaJIKOB.

[TpombIBaHME OCAIKOB. Y paBHEHUE TPOMBIBHOM *KHUAKOCTH. TpeOGoBaHMs K TPOMBIBHBIM
HKUJKOCTSM.

Pacuer xonuuecTBa ocanutens. TpeOGoBaHUS K OCATUTEISIM.

[Ipy4uHBI 3arps3HEHUS OCAIKOB.

PeiiTuHroBasi KOHTpoIbHast padora NeS
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1o Teme «Cnekmpockonuueckue memoowvl ananusza. A6copoyuoHHaAs CREKMPOCKONUSL
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25.

B3anmopencTeue BemecTsa € JJEKTPOMAarHUTHBIM HM3JIy4EHHMEM B BUAMMOU U YD
001acTsAX CHEeKTpa.

[Tosicuute 3HAuYeHUE CIEAYIOIIMX IOHSATHM: DSHEPreTUYECKUE YPOBHH, OCHOBHOE
(HOpMaJIbHOE) COCTOSIHUE, BO30Y)XICHHOE COCTOSHHE, IOIJIOLIEHHE, HCIyCKaHue,
($oTOH, IUTMHA BOJHBI, YaCTOTA, BOTHOBOE YUCIIO, CIIEKTPAIbHAS JTMHUS, MHTEHCUBHOCTb
CIEKTPAJIbHOM JIMHHUM, 3aCEJICHHOCTb YHEPreTUYECKUX YPOBHEW, CIEKTP IOIVIOLICHMS,
CIEKTpP UCITyCKaHHUSI.

OOBsACHUTE INPOUCXOXKICHUE CIEKTPOB MCIYCKAHUSA (3MUCCHOHHBIE) M IOIJIOIIECHUS
(abcopOIOHHBIC) AaTOMOB, MOJICKYJI, HOHOB, SIEp ¢ O3ULUN KBAHTOBOH TEOPHH.
Kakue Tumel nepexomoB B MOJEKYJE€  BbI3BIBAIOTCA  IOIJIOLIEHHEM )
yIbTPapuOIETOBOrO, 0) BUIUMOTO, B) HHPPAKPACHOTO H3ITYICHUS?

Kakue u3 yka3aHHBIX YacTHI] MMEIOT B CHEKTpe IMHMH, a Kakue monockl: K¥, Na, CO,
Ar, Ny, Ba(OH)z, MnO4 ,CH3 ?

OCHOBHOH 3aKOH IOIVIOIIEHHS 3JIEKTPOMAarHUTHOTO M3JIydeHus. EquHunbl n3MepeHus
KOd((UITMEHTA TTOTJIOIICHUS.

du3nuecKuil CMbICI MOJIIPHOTO K03((HUIIMEHTa OTJIOLICHHUS.

Kakumu BenuuMHAMM XapaKTEpHU3YIOTCS IOJIOCHI TOIVIOIIEHHS B MOJEKYJISPHBIX
abcopbumonHbIX cnekTpax? Kakas pazHuIa MeXJy UCTUHHBIM U CPEIHUM MOJIIPHBIM
KOA((HUITUEHTOM TOTIIONICHHS?

Ha3oBute OCHOBHBIE NpPUYMHBI OTKJIOHEHUS OT 3akoHa byrepa-JlamGepra-bepa B
CHEKTPO(POTOMETPUIECKOM METOJIE aHAIH3A.

CriekTp MOTJIOIIEHUS U OCHOBHBIE (POPMBI €I0 IPE/ICTABICHHUS.

byner nu HaGmronatbes JUIsl KaXXA0rO U3 IMPUBEIEHHBIX HUXKE PACTBOPOB OTKIOHEHHE
oT 3aKOHa Byrepa-JlamGepra-bepa u KaKoe:
OTPULIATENIBHOE,  IOJOXKHUTENbHOE?  pacTBOp  €i1ab0il  KUCIOThHI,  IOIJIOIAET
HenuccouuupoBaHHas (opma; pactBop akBakomiuiekca M(H20),, Haxopsmerocs B
paBHOBeCHH ¢ KoMIuiekcoM ML, nornomiaer akBakOMILIEKC.

IIpu kakux JUIMHAX BOJH  CJIEAYeT M3MEpSITh  ONTHUYECKYIO  IUIOTHOCTb
pacTBOpoB  IpU  (POTOMETPUYECKOM  aHAIM3€ CMECH  BEIIECTB, €CIH  HUX
CIEKTPBI OTVIOLICHHSI HaKJIAbIBAIOTCS APYT Ha Apyra?

[aiite onpezneneHre ONTHYECKOM IUIOTHOCTH, IOTJIOIIECHHUS, IMPOIYCKAHUS. YKaXUTe
B3aMMOCBS3b MEKY ITUMH BEINYMHAMH.

Kak wu3meHurcs onThueckas IUIOTHOCTh UM MPOMYCKAaHHWE pPACTBOpA, €CIH €ro
KOHIIEHTpalLUsl yMEHBIIUTCS B 2 pa3a?

VYkakuTe 1uanazoH AJUH BOJIH BUAUMOM 00JIacTH CIIEKTpa.

[Tepeuncnure OCHOBHBIE CIOCOOBI MOHOXPOMATH3AIMH U3TY4YEHUS.

Kakne ycTpoicTBa MOTYT CIY)KWUTh JETEKTOpaMH M3JIy4deHus B BuaumMond u YD
obmactsax?

KakoB mpuHmun mnoadopa cBETOQMIBTPOB IMpH MPOBEIECHUU (POTOMETPUUECKHUX
U3MEpEHUT?

Cxema ®OKa.

OCHOBHBIE OTJIMYUS CIIEKTPOPOTOMETPOB OT (POTOIEKTPOKOIOPUMETPOB.

OcHoBHBIE THIIBI KPUBBIX (OTOMETPUYECKOTO TUTPOBAHUS.

Kakum 00pazomM MOXKHO ONpeAessaTh KOHIIEHTPALMIO IBYX WM 0OoJiee OKpAIIeHHBIX
COEIMHEHUH IPU UX COBMECTHOM MPUCYTCTBHU?

MeTtobl onpeneneHusl CTEXMOMETPUUECKUX COOTHOLIEHUH B MOJIEKYJIaX KOMILJIEKCHBIX
COCTUHEHUN.

Omnpenenenue KOHCTaHT YCTOWYUBOCTH KOMILIEKCHBIX COCIMHEHUN
CHEKTPO(HOTOMETPUUECKUM METOJIOM.
Omnpenenenue KOHCTaHT KHUCJIOTHOCTH (ocHOBHOCTH) peareHToB
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CHEKTPOPOTOMETPUIECKUM METOAOM.

Ha omgaom pucyHke B  koopauHatax  A-A  w300pa3uTe  MPOM3BOJBHBIN
CHEeKTp ToryomeHuss (GoToMeTpupyemMoro pactBopa (MMEET OJHY  IOJIOCY
HOIJIOIEHHS) U CIEKTP MOIJIOLIEHUs CBETO(UIBTPA, HEOOXOAUMOTO [l aHAJIN3a ITOT0
pacTBopa.

Kakue 3akoHBI JIeXkKaT B OCHOBE CIIEKTPO(OTOMETPUYECKOTO OINPENEIECHUsI KOHCTAHT
XUMHYECKUX PABHOBECUI?

Onruueckas TIOTHOCTh pacTtBopa kodewmna (M = 212,1), comepxkamero 1,000 mr
npororupoBaHHO (opmbl kodernna B 100,0 mi, paua 0,510 npu qymHEe BOJHEI 272 HM
( I =1,0 cm). HaBecky pactBopumoro kode 2,500 r pactBopuiu B 500,0 M1 BOIBI
AmukBoty 25,00 Mn ocBeTIHIIM cTaHAapTHBIME Tipremamu U 1o6aBuB 0,1 M H,SOy,
paz6aBmwiu 10 500,0 M. OnTryeckasi IIIOTHOCTh 3TOTO PAacTBOpa B TEX K€ YCIOBHUSAX
paBaa 0,415. Paccuurtaiite MONSpHBIA KOI()(UIMEHT MOTIOUICHUs KO(pEeruHa M ero
coaepxanue (T/Kr) B Kode.

Monsipublii K03 (UIMEHT MOTJIOMIEeHUsT KoMIulekca Be ¢ anermnaneronoM npu 295 HM
paBeH 3,16.10% mmoms™ em™ . Kakoe MuHHManbHOE conepxxanue Be (% macc.) MOxHO
onpeaenuts u3 Hasecku 1,0000 r, pactBopennoit B 100,0 M, mpu wusmepeHun
ONTHYECKON IUIOTHOCTH Ha crektpodoromerpe mpu 1=10,0 cMm. MuHumansHOe
3HAUEHUE OINTUYECKOW IJIOTHOCTH, KOTOPOE MOXHO H3MEpPUTh C HEOOXOAUMOMN
TOYHOCTBIO, cunTath paBHbIM 0,010. M.m.(Be)=9,01.

Onrtuueckast mioTHocTh 0,15 M mnukpara watpus B 1M NaOH, oOycnosnennas
HOIJIOIEHNEM MHUKpaT-uoHa (MMKPUHOBas KUCIoTa He norjiomaer) pasHa 0,419. B tex
ke ycJoBUAX onTudeckas miotHocTh 0,30 M pacTBopa MMKpPUHOBOM KHCJIOTHI paBHA
0,531.PaccunraiiTe KOHCTAHTY KUCIOTHOCTH MMMKPUHOBOUM KUCIIOTHI.

Ha yem ocHoBaHa uaeHTU(PUKAIMS BEIIECTB CIEKTPATIbHBIMU METO1aMuU ?

Cxema UK-cnekrpodoromerpa. OCHOBHBIE OTJIMYMS OT CIEKTPO(YOTOMETPOB B
Buaumon u MK-o0nactax.

B3aumoneiictBue BemectBa ¢ MK-uznydenuem. BanentHele u aedopmanmoHHbIe
KOJIeOaHusI.

Kone6anwus, aktuabie B UK-cniektpe.

[TonsiTe O AUMONBHOM MOMEHTE OTIENbHBIX XMMHUECKHUX CBSI3€d M JUIOJIBHOM
MOMEHTE MOJIEKYJ. M3MeHeHne QUMOIbHOrO MOMEHTA MOJIEKYJ 3a CYET BAJICHTHBIX U
nedopMaImoOHHBIX KOJIEOaHUI aTOMOB.

OcHosnble TunbI AeTekTopoB UK-n3nyuenus. Mcrounnku UK-nznyuenus.

Kakoli mapameTp cBsi3aH ¢ KoHILeHTpauuen BemiectBa B meroae MK-cnexkrpockonuu?
Kakum o6pa3om ero onpenenstor?

[Tpuuunbl oTKIOHEHUS OT 3akoHa byrepa-JlamOepra-bepa mnpu B3aumonelcTBuUn
Beuiects ¢ UK-uzmyuenuem.

CnocoObl moaAroToBku npo0 k aHanusy B metoqe MK-cnexrpockomnuu.

[Mpunun metoga AAC. Cxema aTOMHO-a0COPOLIMOHHOTO CIIEKTPOMETpA.

OcHoBHbBIE UCTOYHHKH H3TydeHUs B MeTosie AAC.

Atommzatopel B Merone AAC. Ilpoueccel, mporekammue B aTOMHU3ATOpA.
[Tpeumy1iecTBa ANEKTPOTEPMUYECKON aTOMHU3ALUH TTEpe/] IIIaAMEHHOM.

OcHoBHBIE UCTOUHUKH TorpemHocTeil B MeTosie AAC u criocoOsl 60pbOBI C HUMHU.

PeiiTuHroBasi KOHTpoIbHast padora Ne6

1o reMe «Cnekmpockonuueckue mMemoosvl aHaIu3a.
Memoowvt ImuccuoHHOU CHEKMPOCKONRUNY

[TpoucxoxaeHne JUHEHYaThIX aTOMHBIX CIEKTPOB HcHycKaHus. OOBsICHUTE, MOYEMY
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OMUCCHOHHBIN CIIEKTP TOPa3/io CIoKHEe abCOpOIMOHHOTO.

CymHOCT, aTOMHOTO AMHCCHOHHOTO CHEKTpajpHOro aHanuza. Cxema mpubopa.
Criextporpadsl ¥ CIIEKTPOMETPHI.

OcHOBHBIE aTOMHU3ATOPHI K UCTOUHUKH BO30YKeHUs B MeToze DCA.

Kauectennsiit 9CA. Pacmmdposka criekrpos. [Tocineqnue nuHum.

Kakue osnekTpoHHBbIE TIepexoAbl HasblBaloTCs pe3oHaHCHbIMU? [louemy mpum
ONpEACICHUN D3JIEMEHTOB B  IIJJAMEHHO-DMHUCCHOHHOM  QHAJIMU3€  UCIOJB3YIOT
PE30HAHCHBIE JIMHUM, COOTBETCTBYIOIIME TIEepexoJaM C MEepBOro BO30YXIACHHOIO
ypoBH:?

B kakyto o0nacth crekTpa OyIyT CMENIaThCsl pe30HAHCHBIE JIMHUU B CIIEKTpax aTOMOB
B panxy Na—Mg—-P?

[Touemy [yIsi KaueCTBEHHBIX  AHAIUTUYECKHX  ONpEAENCHUH  PEeKOMEHAYIOT
MCII0JIb30BaTh AYTOBOH pa3ps, a 1Ji1 KOJIMYECTBEHHBIX - HCKPOBOM?

[Ipu kakoM cmocobe reHepanuu (MjIams, Jyra MOCTOSHHOTO TOKa, MCKpa)
CHEKTpaJbHbIEC TUHUU OynyT mmpe?

[IpuronHa M Ayra TOCTOSHHOTO TOKa WJIM BBICOKOBOJBTHAsT MCKpa B KadecTBe
HEIUIAMEHHOT0 aTOMH3aTopa B aTOMHO-a0CcOpOLMOHHOM crnekTpomerpuu? OTBeT
MOTHUBUpPYMUTE.

Kakoli 3 METONOB MNPUroAEH AJii NPOBEACHMS IOJHOIO KaueCTBEHHOTO aHajIu3a:
ATOMHO-3MHCCHUOHHBIN WJIK aTOMHO-a0COpOIIMOHHBII?

Kakue dakTopsl BIUAIOT Ha CTETIEHb aTOMHU3AIMH BEIIECTBA B INIAMEHU?

Kakoit POLEHT aTOMOB OTIpEIENSIEMOTO AIIEMEHTa y4acTBYeT B
(GOpMUPOBAHUM  AHAIUTUYECKOTO  CHUTH&JIAa a) B IUIAMEHHOM 3MHCCHOHHOM
CHEKTPOMETpHH, 0) B aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPUU B TIIaMEHU?

Kak yBenuuuTh nuCCOLMALMI0O OKCUAOB U THAPOKCUIOB METAJIOB, 00pa3yroIuXcs B
niameHu?

Kak Bnusier noHu3anus aTOMOB B IIJIJaMEHHM HA PE3YJIbTAThl ONpPEAEIICHUS AJIEMEHTA a)
ATOMHO-3MUCCHOHHBIM METOJIOM, 0) aTromMHO-abcopOuMoHHBIM MeTtofoM? Kakumu
IpUEMaMU MOKHO MOJaBUTh MOHU3ALINIO aTOMOB?

Kakue roproune cmecw HCHIONB3YIOT ISl OINpeAeieHHs IIEIOYHBIX M IIEI0YHO-

3eMEIILHEBIX JJIEMEHTOB METOJIOM IMUCCUOHHOU dboTomeTpun
iaMeHu?
Kaxkou u3 JIBYX METOJIOB: IJIAMEHHO-IMUCCUOHHBII W aTOMHO-

abcopOUMOHHBIN MpeanouTuTeseH npu onpenenenun K, Ba, Be, Ti, V?

Uro Takoe BHYTpeHHUH cTanaapt? st yero ero ucmosib3yor?

Kakum TpeOoBaHUAM JOJIKHA YIOBJIETBOPSTH rOMOJIOTHYECKast napa
TUHUN?

VYpasuenne Jlomakuna-Illeiibe. @akTophl, BIUAIONIME HA WHTEHCHBHOCTH OTHAEIHHOU
CIEKTPaJIbHOMN JTUHUH.

IToueMmy B MeTOAE AaTOMHOM OSMHUCCHOHHOM  CHPEKTPOCKONHMU  HCIOJB3YIOT
OTHOCHUTENIbHYI0 HMHTEHCUBHOCTb CIEKTPAJIbHON JIMHUU? HasoBure ycnoBus
TOMOJIOTUYHOCTH CHEKTPAIbHBIX JTUHUH.

HazoBure ¢dakropsl, BIusONIME HA UHTEHCUBHOCTD CIIEKTPAJIbHOM JIMHUU.

HazoBute ananutnueckue curHaisl B Mmetoge DCA, CBSI3aHHbIE ¢ KOHLEHTpALUe Npu
dotorpaduyeckoil ¥ HOTOINEKTPUUECKON PETUCTPALIUN CIEKTPOB UCITYCKaHMUSI.
CymHocTs MeTo/1a OTOMETPUH TUIAMEHH U €T0 TPUMEHEHHE.

Ha uyemM ocHOBaH KayeCTBEHHBIM aHaIU3 B PEHTIeHO-(IYOPECHEHTHOM METOoje
ananmu3a? KakoBbl 0COOEHHOCTH B3aUMOJICHCTBUSI BEIECTBA C PEHTIC€HOBCKUM
U3JIy4eHHEM?

Yro Takoe nepBUYHOE PEHTIEHOBCKOE n3nydeHue? Topmo3Hoe nznyuenue? Bropuunoe
bayopeciieHTHOE U3TydeHne?

Kakue mapameTrpbl CBs3aHbI C KOHIEHTpalMed B METO/E PEeHTTeHO-()IyOpEeCeHTHOrO
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merona aHanmuza? Kakme Bbl 3Haere cmocoObl mepexoma or BenmuuuHbl AC K
KOHIIEHTPALUHU B 3TOM MeToze?

[Toyemy HCIIONB30BAaHME PEHTICHOBCKOT'O HM3JIy4eHHUs HanOojee IenecooOpa3Ho s
TSKEJIBIX 3JIEMEHTOB?

Cxema peHTIreHo-()IyopEeCIIeHTHOTO aHATN3aToPA.

OCHOBHBIE THIIBI IETEKTOPOB PEHTT€HOBCKOI'O M3JIy4€HUs, UX IPUHLUI JCHCTBHUS.
JromunecneHnus. [Ipupona mromuHecHeHTHOro u3nydeHus. Kiaccuduxanms
JFOMHHECUEHIIUH 10 AJIUTEIbHOCTH CBEUYEHHUS.

Huarpamma S1610HCKOTO. BHyTpeHHss koHBepeus. KonebarenpHas penakcamnus.
[Touemy criekTp (ryopecreHIIMN He 3aBUCUT OT JUIMHBI BOJIHBI BO30YKJatOIIEro cBera’?
OxapakTepu3yiTe OCHOBHBIE MEXaHU3MBI (DITyOPECLICHIUH.

Kakue BemecTBa 001a/1a10T CIIOCOOHOCTBIO (PIIyOpecipoBaTh B BOJHBIX pacTBOpax?
3akoH Crokca-Jlommens. IIpaBuiio 3epkajibHON cuMMeTpuH JIeBmnHa.
OHepreTMYecKuii M KBAaHTOBBIM BBIXOA (UIyOpPECUEHLMH, HUX 3aBUCHUMOCTb OT
pa3IuYHbBIX (AaKTOPOB.

Yro Gosiblie: YHEPTeTUYECKUIM MITM KBAaHTOBBINA BhIX01 (piryopectienunuu? [Touemy?
Tymenue JTIOMUHECHEHIIMU: KOHIIEHTPALMOHHOE;, TEMIIEpaTypHOe; OO0YCIOBIEHHOE
HOCTOPOHHUMM BELIECTBAMH.

KauecTBeHHBIN TIOMUHECIICHTHBIA aHAJIN3.

KonnyecTBeHHBIN JTIOMUHECIIEHTHBIN aHanu3. JIIOMUHECIIEHTHOE TUTPOBAHUE, KPUBBIE
TUTpOoBaHus. DIIyOpeCLIEHTHbIE HHUKATOPHI.

[TpuGops! B MOMUHECLIEHTHOM aHanu3e. Cxema GuryopuMerpa.

Uem o0bsAcHSIETCS Oosiee BHICOKAsI CEJICKTHBHOCTD JIIOMUHECIICHTHBIX METOOB aHAIN3a
no cpaBHeHHIO ¢ ¢oromerpuueckumu? Ilouemy QuryopeclieHTHbIE METOJbl aHaIu3a
YyBCTBUTEIbHEE OTOMETPUUYECKUX?

[Touemy nmnpu  (ayopecueHTHBIX ONpPEAETCHHUSX MPEIbSBISAIOT  HOBBIIICHHBIE
TpeOOBaHUS K YHUCTOTE PEAKTUBOB U MOCY/IbI?

[Touemy BuA cnekTpa (uIyOpecLEHIMH He 3aBUCHUT OT JJIMHBI BOJHBI BO30YKIAAIOLIETO
U3ITy4eHus?

[Touemy rpaayupoBOUYHBIA Tpa@uK NpH (IYOPECUEHTHBIX ONpPENEICHUsX JUHEEH B
OTpaHMYEHHOM MHTEpBaJie KOHIIEHTpALii?

Kak WU3MEHSETCS MHTEHCUBHOCTD ¢byopecueHIH npu MIOHWKEHUH
TeMIeparypbl?
[Touemy nammy HakaauBaHUS PEOKO MHCIONB3YIOT B  KAaueCcTBE HCTOYHMKA

U3ITy4eHUs B QUIyOpeClIeHTHOM aHainze?

Kakne xapakTepHCTHKH JIIOMUHECIIEHIIMN 3aBUCAT OT JUIMHBI BOJIHBI BO30YKIArOIIEro
CBeTa U mouemy?

Yro Gosblle: KBAHTOBBIM MM SHEpreTHuecKuit Boixo (ayopecuenuun? Ilouemy?
[IpuMeHeHHe SMHUCCHOHHBIX CIIEKTPAIBHBIX METOMOB aHaIW3a, WX CPaBHUTEIbHAS
XapaKTepUCTHKA.

PeiiTuHroBasi KOHTpOJbHas padora Ne 7
ITo Teme «JeKTPpOXUMHUYECKHE METOAbI AHAIU32)

OJIEKTPOXUMHUYECKasl sA4YelKa. ['aJbBaHMYECKUN DIIEMEHT. OJEKTPOJUTHUYECKAs sYEHKa.
PaBHOBeCHBIE 1 HEPAaBHOBECHBIE ITPOLIECCHI B ANEKTPOXUMHUECKUX STUEHKAX.

ONEKTPObl CPABHEHUSI U H3MEPUTEIbHBIE AJIEKTPOIBI.

HMoHOOOMEHHBIE U 3JIEKTPOHOOOMEHHBIE AJIEKTPOABI B MOTEHIIMOMETPUH. MeTamindecKkue
anextpoasl I u Il pona.

OnumuTe NpUHIUI paboThI XJI0PCEepPeOPSHOTO U KaTOMEIbHOTO AJIEKTPOIOB.

Hamumure ypaBHEHHME peakiud, TPOTEKAloNeld Ha XJjgopcepeOpsHOM (KaToMeITbHOM)
ANIEKTpoie U ypaBHEHUE HepHcTa, onuchIBarolee NoTEHIUall 3TOrO AEKTPOAaA.
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6. KakoB npuHIMI 1EHCTBUA METATMUECKUX 3JIeKTpo1oB 1 pona? Kakue MeTasibl MPUTOIHBI
JUI U3TOTOBJICHUSI UHAMKATOPHBIX 3JIEKTPOIOB?

7. Penokc-anexTpojibl, UX MpuMeHeHue. UTo Takoe “XMHTHUAPOHHBIN 3JIEKTpOoA~ M JJII KAKUX
1eJyeld OH NPUMEHSIETCs?

8. M3o0pa3ute cXxeMaTHYHO SYEHKY, COCTOSAIIYIO M3 HACBIIICHHOTO KaJOMEIBHOTO AJIEKTPOAA
(kaTom) ¥ BOAOPOAHOrO MEKTPoa (aHOA), MO3BOJIAIOLIYI0 n3MepATh pH pacTBopa.

9. UYto Takoe MOTEHINAI KHUIKOCTHOTO coenHeHus? Kak ero cBectd K MUHUMYyMY?

10. Kak ycTpoeH MeMOpaHHBII (MOHCETEKTHUBHBIN ) AJIEKTPO1?

11. Kakue Turisl MeMOpaH MPUMEHSIOT 7151 U3TOTOBJICHUS] HOHCEJIEKTHBHBIX AJIEKTPOI0B?

12. Yto Takoe ra304yBCTBUTENbHBIE 3J1€KTpoabl? IlpuBennTte mpuMepsl 3JEKTPOJOB IS
onpeaenenusi COy, SO, u HF u onummTe npuHIUI UX paboThI.

13. Ilouemy pH-4yBCTBUTENBHON SBISETCA TOJIBKO XOPOLIO BHIMOYEHHAs CTEKJISHHAs
MeMOpaHa?

14.Yto Ttakoe noreHuuan acummerpun? KakoBbl BO3MOXKHbBIE IPUUMHBI €I0 BOSHUKHOBEHUSA?

15.Ha30BHUTE OCHOBHBIE HCTOYHHUKH OIINOOK NPpU U3MepeHNH pH CTEKISTHHBIM 3JIEKTPOIOM.

16.Yto Takoe hepMEHTHBIE FJIEKTPOJIbI U AT KaKUX 1ieJIeil OHM UCIIOJIb3YIoTCA?

17.1lpuBeaute npuMepbl HHAUKATOPHBIX 3JIEKTPOAOB JUIsl TIOTEHIIMOMETPUUECKOTO TUTPOBAHUS
C HCIHOJb30BAaHHMEM: a) KHUCIOTHO-OCHOBHBIX; 0) OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX; B)
OCAIUTEIIbHBIX PEAKIIHi.

18. B xakux KOOpAMHATaX MOXHO OCTPOUTh KPUBYIO IOTEHIIMOMETPHUUECKOTO TUTPOBAHUA?

19. Ot xakux (akTOpOB 3aBHUCHT M KAaKOE CBOMCTBO XapakTepusyeT Kod(h( UIIEeHT
CEJIEKTUBHOCTU MOHCEJIEKTUBHOI'O 3J1eKTpoia?

20.Kakum 00pa3oM MOXHO ONpeAeTuTbh KOIPQPUIMEHT CEIEKTUBHOCTH HOHCEIEKTHBHOTO
anekTpoa’?

21. Hanumute ypaBHeHHe HUKOIBCKOTO M MOSICHUTE CMBICT BXOISAIINX B HETO BEJINYHH.

22. Kakue oCHOBHbIE IPUUMHBI TOJSIPU3ALUH 31EKTPo 0B Bbl 3HaeTe?

23. BeiBenuTe ypaBHeHHE ToJisiporpaduueckoil BoaHBL UTO Takoe MOTEHIUAT IMOJYBOJIHBI U
[OYEMY OH XapaKTepHU3yeT NPUpPOAY AenospusaTopa?

24. Kakoii mapameTp B METOJE BOJHTAMIIEPOMETPUH CBsI3aH C KOHIICHTpalueil BemiecTBa?
Kakue crioco0Osl ornpenenenus KoHueHTpauun Bel 3Haete?

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

26. Yem o0ycioBJeHa BBICOKAs 4yBCTBUTEIBLHOCTh MeToJa MHBEPCUOHHOU
BOJIbTaMIIepOMeTpun?

27. Yem onpenensieTcs BUJ KpUBOI aMIiepoMeTpryeckoro TuTpoBanus? [IpuBenure npuMepsl.

28. Kak ycTpoeH Kamarouuii pTyTHBIH 3JIEKTPOJT M KaKOBHI €T0 JJOCTOMHCTBA M HEJIOCTATKH?

29.Tlouemy B KauecTBE NOJSAPU3YEMBIX 3JEKTPOJOB B METOJE BOJIbTAMIIEPOMETPHH
HCIOJIB3YIOT 3JIEKTPO/IbI C MAJIEHBKOM MOBEPXHOCTHIO?

30. Hanmmure ypaBHeHne MnbKoBHYA U TIOSCHUTE CMBICT BXOASIIMX B HETO BETMYHH.

31. [Touemy mpOBEACHUIO HW3MEPEHWH B METO/AE MONSApOrpaguy MeEIIaeT pPacTBOPEHHBIN
kucnopon? Kak ot Hero nzbapmnsitorcs?

32.J171st 4ero UCHOIB3yIOT B METO/IaX BOJIBTaMIIEPOMETPHUN (DOHOBBIN AIIEKTPOIUT?

33. lng kakux nenedl B METOAAax NPSAMOM IOTEHIMOMETPUH HCIONIb3yeTcs (DOHOBBIM
AIEKTPOIUT?

34. Ot kakux (pakTOpOB 3aBUCUT BEIMUMHA MOTEHIIMANIA TIOTYBOJIHBI?

35. [Touemy B BOJBTAMIIEPOMETPHH CHJIAa TOKA JOCTUTAET MpeAeTbHOro 3HadeHus1? OT Kakux
(akTOpPOB 3aBUCUT BEJIMUUHA MPEIETBbHOrO TOKA?

36.0OcHOBHBIE TIpUEMBI AMIIEPOMETPHUECKOTO THUTPOBaHU. KpHBBIE aMIIepOMETPUYECKOTO
TUTPOBAHUS.

37.Chopmymnupyiite 3axors Dapayes.

38.M3mepeHre KOIUYECTBA 3JIEKTPUUECTBA B KYJTIOHOMETPUYECKOM TUTPOBAHHH.

39.IIpuBenTe MpuUMep rPaBUMETPUIECKOTO KyJIOHOMETpPa (Ta30BOT0, THTPAIIMOHHOTO).

40.Yepe3 mociie10BaTeIbHO COEAMHEHHBIE MEPHBIM U cepeOpSHbIM KyJTOHOMETPHI MPOMYCTUIH
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1 K snextpuuectBa. Kakoro meramnia BeLACIUTHCS OOJbIIE U BO CKOJIBKO pa3?
41.Paccunraiite Bpems, HeoOxoaumoe it BeimenaeHus 99,9% Cd uz 20,0 i 0,1 M CdSOg4
AJEKTPOJIM30M Iipu cuiie Toka 0,1 MA npu Beixojie o Toky 100%.

42.Yto Takoe BbIxoj 1o Toky? Urto o3Havaet 100%-HbIi BBIXOJ 11O TOKY?

43.Kakyie THIIBI XUMHUYECKHX PEAKIUi MOXHO HCIOJIB30BaTh B KYJIOHOMETPUYECKOM
TUTPOBaHUU?

44 Kax ompenendTb  KOJWYECTBO OJJIGKTPUUECTBA B METOAE MPSIMOMl  KYJIOHOMETPUHU
rpadudyeckum MetogoM Mak-HeBuna-berlikepa?

45 Kakue mpoOJieMbl, XapaKTepHBIC ISl KJIACCUYCCKOW TUTPUMETPHH, YCTPAHSIOTCS TPH
MCIIOJIb30BAaHUU 3JIEKTPOreHEPUPOBAHHBIX TUTPAHTOB?

46.Kak MOXHO yCTaHOBUTH KOHEIl KYJIOHOMETPUIECKOTO TUTPOBAHUS?

47.C KaKkoil 1eNpl0 MPOBOJAT MPEIBAPUTENBHBIN 3JEKTPOIN3 B METO/Ie KYJIOHOMETPUUYECKOTO
TUTPOBaHUA?

48.ITpuBenure mpuUMEphl KYyJIOHOMETPUYECKOIO TUTPOBAHUS: a) 3JIEKTPO-T€HEPUPOBAHHBIMU
OKHUCJIUTENSAIMU; 0) 3JEKTPOreHEPUPOBAHHBIME BOC-CTAHOBUTEIISIMH;, B) C HCIIOJIb30BAHHEM
peaxkiuil 0caXIeHUs U KOMIUIEKCOOOpa30BaHUs; T') C UCIIOJIb30BAHUEM PEAKIINI KHUCIOTHO-
U3MEPEHUS?OCHOBHOTO B3aUMOICHCTBUSI.

49.Kakue (pakTopsl BIUSIOT HA KA4€CTBO BECOBOM ()OPMBI B METO/I€ AJIEKTPOTpaBUMETPUN?

50.CymHOoCTh METOZIa BHYTPEHHETO AJIEKTPOJIN3a, €r0 JOCTOWHCTBA U HEIOCTATKH.

51.ITpumeHeHne MeToJa MEKTPOTrPABUMETPUH TSl pa3/ieJICHHs] U KOHIIEHTPUPOBAHHUS.
52.KakoBbI OrpaHUYCHHS METO/1a JIeKTporpaBuMeTpun? Kakumu npruarHaMy OHU BBI3BAHBI?
53.Kakue (hakTopsl BAUSIIOT Ha BEIMUYUHY YAECITBHOU 3JIEKTPONPOBOJAHOCTH pacTBopa?

54. M300pa3uTe cxemy YCTaHOBKH ISl M3MEPEHUs DIIEKTPOIPOBOTHOCTH PACTBOPOB.

55.0T1 kakux ¢GakTOpoB 3aBUCUT (PopMa KPUBOM KOHIYKTOMETPUUECKOTO TUTPOBAHUS?

56.Kakme  TpeboBaHUs MIPEABSIBISIIOTCS K  pEaKiusM, WCTIONB3YEMBIM  JUISI
KOHAYKTOMETPUYECKOTO TUTPOBAHUS?

57.0npenenenne KOHCTAHT PABHOBECUSI METOJIOM KOHyKTOMeTpuu.[Ipumepsr.

58.Kakue noHsl 00671a/1a10T caMO BHICOKOM MOABHKHOCTBIO? [Touemy?

59.Kako#i BuI mMeeT KpuBasi KOHAYKTOMETPUYECKOTO TUTPOBAHUS CMECH CHJIBHOW W ciaboi
kucnoThl? OT yero 3aBUCUT opMa TaKol KpUBOit?

60.B kakux pactBopax: a)NH3; + NaOH; 6) NaOH + KOH; B) NaOH + NaCl moxHo
b hepeHIIMpPOBaHHO ONpEeIETUTh coJiepaHue obonx KOMIIOHEHTOB
KOHAYKTOMeTpudeckuM THUTpoBaHueM pactBopom HCI? Kakoii BuI HMEIOT KpHBBIE
TUTPOBAHUS cMecen?

PeiiTnHroBasi KOHTpOJbHas padora Ne§
ITo Teme «Xpomarorpadpuueckue MmeToabl aHaIu3a. Macc-ClieKTpoMeTpus.
XpomaToMacc-ClieKTPpOMeTPHA»

1. Kakum o6pa3om kiaccuuuupyroT xpomarorpaduyeckre MeTo bl aHanuza?

2. Hapucyiite xpomaTorpammy cMmecu coenuaennii A,B u C npu ¢ppoHTaIbHOM criocobe
HOJy4YeHUs1, €CIH KO GHUIMEHTH! pacipeeseHHs yBeluunBatoTcs oT Bemectsa A k C.

3. Kakue BenmumHBI XapakTepu3ylOT 3(pPeKTHBHOCTE Xpomarorpaguueckor KOJOHKHU?
Kakum o6pa3om ee MOKHO NOBBICUTB?

4. Kaxum o0pa3oM 3aBUCHUT BpeMsl yJIEPKUBAHUS OT PACTBOPUMOCTH 3TOTO COEAMHEHHUS B
MOJIBIKHOM (paze?

5. Uro Takoe «MepTBOE BpeMsl yIAEp>KUBAHUS»; OTHOCUTEIbHBIN yepKUBaeMblii 00beM?

6. Kax oneHuBaroT 3ppeKTUBHOCTH pa3zeieHus B XxpoMaTorpapuu?

7. Kakum 00pa3oM BIHUSET CKOPOCTh MOTOKAa Ha 3(PGEKTUBHOCTH XpoMaTorpaduaeckoit
KOJIOHKH C MO3ULIMNA KNHETUYECKON TEOpUH?

8. Harmmmmre ypaBHeHue Ban-/leeMTepa u MOSICHUTE CMBICI BXOJISIIMX B HErO BEJTUYHH.

9. M3noxuTe OCHOBHBIE MOJIOKEHUS KOHIIETIIIUN TEOPETHUECKUX TapeJIOK U €€ OCHOBHBIE
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HEJOCTATKH.

10.IToctpoiite rpadux 3aBucumoct BenuunHbl BOTT OT ckopocTh moToka B ra3oBoOi
xpomatorpadum.

11.Kakue mapameTpsl UCHONBb3YIOTCS A HACHTU(UKALUK BEIIECTB B METOJE ra30BOM
xpomarorpadun?

12.Ha3oBuTe OCHOBHBIE MPHEMBI MEpPEeXoAa OT BEIMYMHBI AHATUTUYECKOTO CUTHANa K
KOHIIEHTPAIIMU B METOaX ra30Boi Xxpomarorpaduu u BOXKX.

13.B kakux ciydasix B KOJMYECTBEHHOM XpPOMAaTOrpauueckoM aHalu3€ HCIOJb3YIOT
rioma s nuka? Beicoty nuka?

14 Ha3zoBuTe OCHOBHbBIE MapaMETPbl, UCIIOIb3yEeMbIE IJISi KOJIUYECTBEHHBIX U3MEPEHUN B
xpomaTorpadum.

15.M3n0xuTe cymHocTh MeToa uaeHtudukanuu no Kosauy.

16.M300pa3uTe MpUHIMIHAIEHYIO CXEMY ra30BOT0 XxpoMartorpada.

17.Ha3oBuTe OCHOBHBIE THUIIBI JETEKTOPOB B Ta30BOM xpomatorpaduu. W3noxure
HOPUHIUIB KX PAOOTHL..

18.HazoBuTe OCHOBHBIE THUIIBI JIETEKTOpPOB B MeTone BOXX m  um3moxure OCHOBHBIC
IPUHLIMIIBI UX PAOOTBHI.

19.HazoBuTte oCHOBHBIE OJIOKH, BXOJAIIUE B CXEMY XKHUIKOCTHOTO Xpomarorpada.

20. KakoBbI BO3BMOKHOCTH | ITpeuMyIecTBa meroaa BOYKX?

21.KakoBa poyib MOJSPHOCTH HEMOABMXHON (a3pl MpHU pa3fAelieHUHd OPraHuYecKuX
BELIECTB?

22 Kakue TpeOoBaHMs MPEIbSIBISIOTCS K MOABMKHBIM U HETMOJBUKHBIM (pazaM B METOJIe
ra3oBoi xpomartorpadum?

23.CpaBHUTE pa3Mepbl XpoMaTorpapuueckux KOJOHOK; 3epeH COpOeHTa; CKOpPOCTh
MOTOKA MOIBMKHOHM (pa3bl B METO/IaX Fa30BOM M )KHUIKOCTHOM XpoMaTorpaduu.

24 Kakue nmpeuMyllecTBa JaeT MpPOrpaMMHpOBaHHE TeMIlepaTypbl B  Ta30BOHU
xpomarorpadun?

25.13n0xkuTe npuHImn uaeHTudukanuu Bemiects B merone TCX.

26.Ha yeM OCHOBaH KOJIMYECTBCHHBIN aHamu3 B MeTose TCX?

27.Yto takoe ko3 durment Rf? Ot kakux (HpakTopoB OH 3aBUCUT?

28.1310KUTE CYIIHOCTh METOJIa HOHOOOMEHHON XpoMarorpaduu.

29.Ha30BuTE OCHOBHBIE THIIHI HOHOOOMEHHBIX MaTEpUANIOB.

30.Urto Takoe oOMeHHasi €MKOCTh HOHOOOMEHHHKA?

31.1310KuTE MPUHITUI METO/1a MACC-CIIEKTPOMETPHUH.

32.IlpuHIMMUaNbHAs cXeMa Macc-crieKTpoMeTpa. Morm3arus.

33.IlpuHuumnel pa3ie’eHus] HOHOB C pa3iHMuHbIMH Maccamu. [IpuHIUN jAelicTBUA
MarHUTHOTO MacC-CIEKTPOMETPA.

34 Kakum 00pa3oM MOXKHO ONPEAECTUTh MOJEKYISIPHYI0O MacCcy H  CTPYKTYpPY
OpPTaHUYECKOTO BEIIECTBA MACC-CIIEKTPOMETPUUECKUM METOJIOM?

35.KayecTBeHHBII aHaIM3 W KONUYECTBEHHbIE M3MEpPEHHs B METOAEe Macc-
criektpoMeTpuu. O6acT MPUMEHEHHUS.

36.KakoBbI TOCTOMHCTBA ¥ BO3MOXXHOCTH UCKPOBOM Macc-CIIEKTPOMETPUH?

37.Xpomato-macc-criekrpomerpus (I'X-MC, XKX-MC), npeumyiiecTBa U BO3MOKHOCTH
KOMOMHHPOBAHHBIX METO/IOB.

38.B kakmx 0O0JacTIX aHAIUTHYECKOW XHWMHUHU IIeJecoo0pa3HO HCIOJb30BaTh Mace-
CIIEKTPOMETPUYECKUI MeToa?

Camocmoamenvnasn paboma
10 aHAJMTHYECKOH XuMNH, 4.2 no teme: «IIpodoordop. IlpodGonoaroroska. Meroasl pasaeneHust
1 KOHLIEHTpUpPoBaHus. KuHeTHuecKkue M TecT-MeTOIbl AaHATH3A».
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[IpyHIMIT KUHETUYECKUX METOA0B aHaiu3a. CKOpPOCTh XUMHUYECKOM pEaKIUH.
@DaKTOpbI, BIUSIOMINE HA CKOPOCTh PEAKLIUH.

TpebGoBaHusi K MHIUKATOPHBIM PEAKIUSAM, IPUMEPBHI.

MeToapl TaHT€HCOB, (PUKCUPOBAHHOTO BPEMEHH, (PUKCUPOBAHHON KOHIICHTPALIHH.
Karanurnueckrue KMHETUYECKHE METO/Ibl aHAJIN3a, UX MPUHIIUII U OCOOCHHOCTH.
@®epmeHThl: mpupoaa (epMeHTOB, Kiaccu(UKalus, NPUHIMI WX JCHCTBUS U
MPUMEHEHHE B XMMHUYECKOM aHaJIHn3e.

TecT-MeTo1bl XUMHUYECKOTO aHAIN3a, UX MPUHIIMIT U TOCTOMHCTBA. OCHOBHBIE PEaKIIHH,
JeKale B OCHOBE TeCT-MeTo/I0B aHaiu3a. [Ipumepsl TBepapix Hocuteneil. CrocoOsl
3aKpeIuIeHHUs peareHTOB Ha TBepIoM HocuTene. [IpuMenenne TecT-MeToA0B aHaIu3a.
OcHoBHbIe 3Tanbl aHanu3a. PakTopkl, 00YCIOBIUBAIOLINE BHIOOP METOa U METOIUKHU
aHanm3a.

Omn6ku mpo6ootTdopa. PakTOPHI, BIUSIONIME HA BEJIMYUHY OIMIHUOOK TpodooTOopa.
[IpencraBurensHocts mpoObl. Cokpamenne mpo0. CrocoObl MOMydeHUs cpenHei
poOBbI, MepBUYHAs 00padOTKa U XpaHEHHE MPOO.

OT60p MpoOd rOMOTr€HHOr0 U FETEPOreHHOr0 COCTAaBa.

OcHOBHBIE CIIOCOOBI TEepeBoJa MpoObl B (HopMy, HEOOXOTUMYIO /sl JAHHOTO BHIA
ananmu3a. Cyxoe u «Mokpoe» o3ojeHue. CIulaBieHue ¢ IIaBHIMU.

Crnioco0bl HHTEHCU(UKALKMK TIpoLiecca MPOOONOArOTOBKH.

OcCHOBBI 2Kcmpaxkyuu Kak MeToJa paslielieHus U KoHLeHTpupoBaHus. KoHcTaHnta
pacrpenenenusi, CTelieHb N3BJICYCHUSI.

@akTopbl, BiMsOMKME Ha AIPQPEKTUBHOCTh OKCTPAKIUU HEOPraHHUUYECKUX U
OpraHu4ecKux coenuHeHni. [IpakTHueckoe NpUuMEHEHNE SKCTPAKIUH.

Pa3nenenuie 1 KOHIIEHTPUPOBAHUE C UCTIONIB30BAHUEM 21EKMPOXUMUYECKUX MEMOOO08.
Metoapl pa3feneHust SJIEMEHTOB, OCHOBAaHHBIE HA 0CAXCOeHUu HEOPTaHUYEeCKUMHU WU
OpraHUYECKUMHU pearcHTaMH.

Hcnonb3oBanue  coocaxcoenuss Uil KOHUEHTPUPOBAHHUS  MHKPOKOMITOHEHTOB.
Heopranuueckue u opraHu4ecKue KOJJIEKTOPHI.

CopOmmst Kak MeTOJ| pa3feieHus W KOHUEHTpupoBaHusA. COpOEHTHI, MEXaHHU3MBI
copOIuH.

MacxkupoBanue. OCHOBHbIE TPYIIbI MackupoBaTenel. [Ipumepsi.

4.1.2.IlpumepHbIe TEMBI KPATKHX YCTHBIX COOOIICHMIA:

Opra"nuyeckuii AMeKTpoaHalIn3 Ha MOAU(UIIUPOBAHHBIX 3JIEKTPOAAX: MOIXOAbI U
MEePCIEKTHUBBI.

Mukpo- 1 HAaHOYACTHULBI B HEOPTaHUYECKOM 3JIEKTPOAHAIH3E.

Opranuyeckue peareHThl B aHaJIN3€: COBPEMEHHBIE TEHACHIINU.

Hcnonp30BaHuE 3JIEKTPONIOIMMEPU30BaHHBIX MaTEpUAJIOB B COCTABE
IIEKTPOXUMHUYECKHE CEHCOPOB: MPOOIEMbI U IOCTHIKEHUS.

CriekTpocKonus KOMOMHAIIMOHHOTO PacCesHUs: HOBOE 00 M3BECTHOM.
PannoakTuBallMOHHBIN aHAIN3: PaJOAKTUBHOCTh Ha CIyX0€ aHaJIUTUKOB.
CynepToKCUKaHThl B 00bEKTaX OKPY)KAIOLIEH Cpe/Ibl: aHATUTHYECKUE TPOOIEMBI U
pelieHusl.

ABToMaTu3anus 1ab0paTOPHOro aHajIM3a — HacTodllee U Oyyiiee.
CrieKTpoCKONMYECKHEe METO/IbI OTPEIENIEHUsI COCTaBa KOMIUIEKCHBIX COEAMHEHUH.
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22.
23.
24,
25.
26.

CHeKTpoCKOMMYECKUE METO/IbI ONPECICHUSI KOHCTAHT YCTOMYMBOCTH KOMIUJIEKCHBIX
COCTUHEHUN.

Coueranue xpomarorpaduu U CIIEKTPOCKOIHIH: BO3MOXHOCTH U TIPEUMYIIECTBA.
KomnproTepHbie BO3MOKHOCTH 00€CIIeYeH s KaueCcTBa Pe3yabTaTOB aHAIM3a.
Wnertudukaius BENIECTB U €€ HaJIS)KHOCTb.

buoceHcopsl B COBpeMEHHOM aHaJIHN3e.

TecT-MeTobl aHAJIN3A: OT AAJIEKOTO MPOILIOro K HeJaJIeKOMY OyayIemy.
DIIeKTPOHHBIN HOC: (paHTACTHKA WU PEATLHOCTH?

DNEKTPOHHBIN S3BIK: 3aMEHST JIU PUOOPHI JTFOACH?

buonoruueckue MeToIbl aHATH3A.

JIBa B OJTHOM: MMPEUMYIIECTBA U JOCTHKEHUSI KOMOMHUPOBAHHBIX METOJIOB aHAN3A.
MuKpOBOIHOBOE U3TYyYEHHE B aHAIH3E.

[ToBsimenre HHPOPMATUBHOCTH METOAA COBPEMEHHON XpoMaTorpapuu — myTu
peleHusl.

L{BeToMeTpusi B aHaIU3€: BCE JIM MBI 3HAEM O I[BETE.

[Tpo60o0oT60p 1 MPOOOIOATrOTOBKA MPUPOAHBIX BOJ — HET JIU MOJBOIHBIX KaMHEN?
Wcropust pa3BUTHS KaueCTBEHHOTO aHAJIN3a.

HcTopus pa3BUTHS XUMHUYECKIX METOJIOB aHAU3A.

Hcropust pa3BUTHS CIIEKTPOCKOMIUYECKUX METOOB aHAJIN3a

IIpuMepsI pacyeTHbIX 3aJaHUH

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

2. PaccuurtaiiTe MaccoByK JOJK0 HUTPUTA HATpus B oOpasie, eciu
HaBecky Maccoil 4,1056 r pactBopuian B 150,0 Ma m x 10,00 mn
MoJIyueHHOro  pactBopa goGaBuiu 35,00 min  pactBopa KMnOy
konueHrpauueir 0,2015 M (f = 1/5). Uepe3 15 mun uzdbpirok KMnOy
orrutpoBanu 15,95 mi pactBopa SnCl, ¢ tutpom T SnCl, = 0,005305 r/mi.
Hanummre cooTBETCTBYIOINE XUMUUECKUE PEAKIHH.

IIpumep OusteTa K peiTHHIOBOIi KOHTPOJILHOI padoTe
PEUTUHT OBASI KOHTPOJIBHASI PABOTA Ne 4

1. Kakoit o6bem a)Bonbl; 0) 0,01M xiopuaa aMMoHHST TTOTpeOyeTCs s
npombiBaHus ocaaka MgNH4PO,*6H,0 maccoii 0,5 r, 9To0BI TOTEpH 32
cuet pactBopuMocTH He npesbimanu 0,05%? Ks (MgNH4PO,) :2,5*10'13 .

2. KoHnenrpamuu XJOpua- W XpoMmar- HOHOB B PacTBOPE PaBHEI
cootBercTBeHHO 0,1 M 1 0,01 M. Kakoii u3 3THX NOHOB HaYMHAET BHIIAJATh
B O0CaJ0K TEpPBBIM IMPH TOCTEIIEHHOM J00aBICHHU K HITOMY pPacTBOPY
HuTparta cepedbpa? Kakas KOHIIEHTpalUs 3TUX UOHOB OCTAETCs B PacTBOPE K
TOMY MOMEHTY, KOTJJa B pacTBOpPE HAuHET BHINAJAaTh OCAJOK BTOPOTO
BelecTna’?

3. PaccumraiiTe yCIOBHYIO KOHCTaHTY YCTOWYMBOCTH KOMIUIEKCOHATA
mean mpu pH=10 u [NH3] = 0,1M, a Takxke [Y*] u [Cu2+] B pacTBoOpE,
noydyeHHoM npubaBienueM k 50 mi 0,1M xmnopuaa menu 100 mur 0,05M
TpuioHa b.

4. DJITA. HentatHocts JDATA. OcobeHHOCTH B3aUMOJACHCTBUA  C
MOHAMH METaJLIOB.
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5. OObSICHUTE MEXaHW3M HM3MCHCHHUS 3apsijia KOJUIOWIHON YaCTHIIbI
ocagka B TPOIECCE OCAAMTEILHOrO THTpOBaHHs. F300pasute cTpocHHE
MUIIEIUTBI IO ¥ TOCJIe TOYKU 3KBUBAJICHTHOCTH NpU MUMPOBAHUU PACMBOPA
Humpama cepebpa pacmeopom uoouoa kKanus. Kakue B JaHHOM cCiiydae
MOYHO MCIOJIb30BaTh aicopOironnbie nuaukaropsl —HINd wiu IndOH?

6. MonspHas pactBopuMocTh Homuna ceuHna B Boje (Ks® # KO
paccuuThIBaeTcs Mo Gopmysie:

a) 55 6) [ EE ) JKIERL) 1) |KEPLL)

4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS MPOMEKYTOUYHOM aTTecTAlluM.

u.l. Xumuueckue memoowt ananusza

3 cemecTp

1. Ananutuyeckas xumus. Buabl ananuza. Ctaauu xumudeckoro aHanuza. OCHOBHbBIE
XapaKTEepUCTUKU METOJ0B aHaiu3a. AOCOIIOTHBIE U OTHOCUTENIbHbIE METOAbI. BpiOOp MeTona
aHanuza. CrnocoObl TOBBIMICHHUS YYBCTBUTEIBHOCTH U U30UPATEIbHOCTH  METOOB.
ABTOMaTH3a1Us aHATIN3A.

2.MeTpoioruyeckue OCHOBBI XMMHMYECKOTO aHanu3a. AHAIUTHYECKHH CHUTHAIL.
CriocoObl  BBIp@KEHHSI 3aBUCHMOCTH aHAIWTHUYECKUH CHTHai-conepxanue. CoOTHOLICHHE
aHanuTUyeckuil curHan/mym. KontponpHblii onbiT. CrocoObl ompeneneHus KOHIIEHTPALUU
BemecTB. IIpaBUIBHOCTP ®  BOCHPOM3BOAMMOCTh.  Kiaccupukamuss  MOTpENIHOCTEH.
Cucrematnueckue norpemHoctu. [IpoBepka npaBunpHOCTH aHanu3a. CTaHaapTHbIE 00pa3Ibl.
Cny4aitaple norpemHoctd. CraTUCTHYecKas o0paboTKa pe3ysbTaTOB M3MEPEHEHUN. 3aKOH
HOpMasbHOrO pactpeneneHus. t-Pacnpenenenue. CpaBHEHHE AMCIEPCHH W CPEAHHX JBYX
METOJIOB aHAJIU3A.

3.IIpo6ooTdop u mpobdomoarororka. [IpeacrtaBUTeabHOCTh MPOOBI; Tpoda W OOBEKT
aHaym3a; npoda u Meron aHanm3a. DakTopel, 00yCIOBIMBAMOIINE pa3Mep M Crocod ordopa
MpeICTaBUTENbHON TPoOBl. OTOOP MPOO TOMOTEHHOT0 U TreTeporeHHoro cocraBa. CrocoOsbl
MOJIyueHUsl cpelHel mpoObl, mepBUYHas 00paboTka U xpaHeHue Mmpod. OCHOBHBIE CIIOCOOBI
nepeBoJia poOsl B (hopMy, HEOOXOIUMYIO JJIsl JaHHOTO BuAa aHan3a. CrnocoObl yCTpaHEHUs U
ydeTa 3arps3HeHUH B TOTePh KOMIIOHEHTOB TIPH MPOOOIIOATOTOBKE.

4.OCHOBHBIEC THUIIbI PEaKIUil ¥ NPOLECCOB B aHAIUTHUECKOW XUMHHM. OCHOBHBIE THIIbI
XUMHYECKHX PEaKIH, UCTIONB3yeMbIX B aHAIUTHYECKON XUMHUH. XHUMHUYECKOE PaBHOBECHE B
TOMOTEHHBIX UM TeTepOreHHbIX cHcTeMaX. TepMOAMHAMHUYECKasi, KOHIEHTpAalMOHHAs |
YCIIOBHAsI KOHCTAHTHI PaBHOBECHSI.

5.Ckopocmb xumudeckux peakyuil, AICIOIb3yEMbIX B aHATUTHUECKOW XUMHUU. DaKTOPBI,
BIMSIOIIME HAa CKOPOCTh peaknuu. MHIynupoBaHHBIE IIETTHBIE W COMPSDKEHHBIE PEaKIHH
OKHCIICHHUSI-BOCCTAHOBJICHHSI, UX POJIb B XUMUYECKOM aHAJIN3E.

6. Kucrnomuo-ocnosnvle peaxyuu. IIpOTOIUTHYECKUS TEOPUS KHCIOT M OCHOBaHUIL.
PaBHOBecue B cucTeme: KHCIOTa - CONPSIKEHHOE OCHOBaHME - pacTBOpHUTENb. KOHCTaHTHI
KHCJIOTHOCTH, OCHOBHOCTH, aBTOomporosu3a. Huemupyrommii u nuddepeHnupyrommii
3 PEKTH PAaCTBOPUTEINSL.

7.Peaxkyuu komniekcoobpazosanus. TUNbl U CBOWCTBA KOMIUIEKCHBIX COEIUHEHUH,
UCMOJBb3YyEeMbIX B aHaIMTU4YecKol xumuu. KosmdyecTBeHHass XapaKTepUCTHUKA peakuuit
KOMIUIEKCOOOpa30BaHus: KOHCTaHTa ycToHuuBocTH. CTyneH4yaTtoe KOMILIEKCOOOpa3zoBaHUeE.
Hcnonb3oBaHue  KOMIUIEKCHBIX  COGIMHEHMH JUId  pasfefieHHs, KOHIIEHTPUPOBAHUS,
MacKHPOBaHUsI, OOHAPYKEHUS, ONIPEIETICHUS] SJIEMEHTOB.

8. Opeanuueckue peazenmul B XUMUYECKOM aHayn3e. OyHKIMOHATBHO-aHATUTHYECKHE
U aHAIUTHKO-aKTHUBHBIE TPYINIBL. BIusSHHE CTPOSHHWS MOJEKYJIbl Ha CBOWCTBA pearcHTa.
[TpuMeHeHne OpraHNYeCKUX PeareHTOB B aHAIN3E.
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9.  OxucaumenvHo-60ccmanogumenvHvle peakyuyu B — AHATUTHYECKOW  XHMUHU.
OOpatuMble 1 HEOOPATUMBbIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CUCTEMBl M UX NOTEHIUAJIBI.
VpaBuenne Hepucra. CraHgapTHeli W peaibHbIA  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
noteHuuansl. HanpasieHne OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

10.Peaxyuu ocasxcoenuss B aHaIUTHYECKONH XuMHH. KOHCTaHTBHI paBHOBECHS PEAKIIMA
ocaxieHus. PactBopumocts ocagkoB. MakTopsl, BAUAIOIINE HA PacTBOPUMOCTb. OOpa3oBaHue
ocankoB. Kpucramimyeckue u amMop@HBIE OCaJKH, YCIOBHUA OCaXACHUA. [IpudmHEI
3arpsi3HEHUS] OCAJKOB: COBMECTHOE OCAXKIEHHUE, COOCAXICHHUE, IOCIEHYIOIIEe OCAKICHUE.
Bunst coocaxaenust. [IpreMbl, ciocoOCTBYIOIIHE MOTYYSHUIO YUCTHIX OCAIKOB.

11. I'paBumerpuueckue wmeroabl. CymHocTs. Ocaxgaemas M TIpaBUMeTpUYec-Kas
dopmsl. [IprMepsl TPaKTHYECKOTO TPHUMEHEHHS.

12. Turpumerpuueckue wmerojbl. CrnocoObl yCTaHOBIEHHUS KOHEUYHOW TOUKHU
TUTPOBAHUS.

13. Kucnomno-ocnoenoe mumposanue. Kpusble TUTpoBaHUA. KHCIOTHO-OCHOBHBIE
MHIUKaTopsl. [lorpemHocT MeTroza KUCIOTHO-OCHOBHOIO TUTpOBaHUA. TUTpOBaHHME cMeceu
KHCJIOT U OCHOBaHUI. TUTpoBaHuE B HEBOJHBIX Cpeax.

14.  Komnnexconomempuueckoe  mumposanue. IlpeumyiiectBa  aMHUHOIOJU-
KapOOHOBBIX KHCJIOT HepeA APYrMMHM OpraHMYECKUMH THUTpaHTaMHu. MeTalJoXpOMHbIE
UHAMKATOpbl, TpeOoBaHuss K HUM. CrocoObl TUTpoBaHUS (IpsAMOH, OOpaTHBIM,
BBITECHUTEJbHBIN, KOCBeHHBbIN). [IpakTHueckoe IpHMeHe-HHEe KOMIUIEKCOHOMETPUYECKOTO
TUTPOBaHUs (OIpe/ieJIEeHNE NOHOB KaJlbLiMs, MarHus, KeJes3a).

15. Oxucnumenvno-eoccmanosumenvroe mumposanue. DakTOpbl, BIMSIO-IIHE Ha
BEJIMYMHY CKaukKa IIOTEHIMala, CIOocOoObl OOHApY)KEHUST KOHEYHON TOYKUM THUTPOBAHMSL.
[lepmaHranaromeTpuueckoe, OUXpPOMATOMETPUUYECKOE, HMOJOMETPHUYECKOE  TUTPOBAHUE.
IlepBrunble U BTOpUYHBIE cTaHAApTh. HauKaTopsl. [IpumMeps! IpakTHYECKOro NPUMEHEHMUS.

16. Kunernueckue meronpl. Ilpunimun MetonoB. MHIukaTopHble — peakiuu.
Mertpoiiorndyeckue XapakTepUCTUKN HEKATAIUTUYECKUX M KaTATUTUYECKUX METO/IOB.

4.2. UHCTpyMeHTA/IbHBIE METO/IbI AHAJTUTHYECKOH XUMHHU
4 cemecTtp

17. Ananutnueckuid curHain. [Ipuemsl mnepexoja OT BEIMYUHBI AHATUTHYECKOTO
CUTHaJa K KOHIeHTpanuu. [Ipumepbl aHaIUTHUECKUX CHUTHANOB. ['panyupoBouHas
3aBucUMOCTh. DOH, ero ncToyHukHU. [lpuemsl yuera ¢ona.

18.  DnexTpoxuMuyeckwe  MeToabl.  [Ipupoma  aHaIUTHYECKOTO  CHUTHAjA.
Knaccugukanus MeronoB. OneKTpoxuMmuyeckas sueiika. HHIUKaTOpHBIE SIEKTPOAbI H
AIIEKTPO/Ibl CPAaBHEHUSI.

19. Ilomenyuomempus. PaBHOBecHBIN moTeHLual. CocoObl U3MEpeHHs MOTEHIHAA.
[Tpsimast moteHumomerpusi. MHaukaropuble anekTpoabl. Knaccudukanus MOHOCENEKTUBHBIX
ANIEKTPOAOB. XapaKTEPUCTUKU HMOHOCENEK-TUBHBIX JJIEKTPOAOB: 3JIEKTpOJHas (YyHKLHS,
KOA(Q(UIMEHT CEeNeKTUBHOCTH, BpeMs oTkiuka. CrnocoObl omnpeneneHus KoddpguiueHTa
cenekTUBHOCTH. CrnocoObl MNpSMBIX MOTEHIMOMETpHUUECKUX u3MepeHuid. Ilpaktuueckoe
IpuMeHeHne nonomerpuu: onpezenenue pH, pF, pNO3.

[Torenmmomerpudeckoe TuTpoBanue. OOmas xapakrepuctuka weroga. CrocoOsI
HAaXOXJEHUsS KOHEYHOM TOYKH TUTpOBaHUsA. HMHAMKATOpHBIE JJIEKTPOABI B KHUCIOTHO-
OCHOBHOM, OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM U OCAIUTEIIbHOM TUTPOBAHUH.

20. Kynonomempus. 3akonbl @apanmes. Ilpsmas kynoHoMmeTpus. Y CIOBHUS
MOTEHIMOMETPpUUECKNX u3MepeHuit: aoctmwkenne 100%-HOro BbIXO/a MO TOKY; HW3MEPEHHE
KOJINYECTBA JJIEKTPUUYECTBA; ONPEACICHUE KOHIIA JIEKTPOXUMUYECKON pEAKLIMH.

Kynonomerpuueckoe tutpoBanue. IIpumMepbl omnpeneneHus SIEKTPO-aKTUBHBIX U
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IIEKTPOHEAKTUBHBIX BEILECTB. JIEKTPOI€HEPUPOBAHHBIE KYJIOHO-METPUYECKHE TUTPAHTHI.
VYcnosus tutpoBanusi: obecneueHue 100%-HOro BbIXOAa MO TOKY; M3MEPEHHE KOJIMYECTBA
AJIEKTPUYECTBA; ONPEICIICHNE KOHIIA XMMHUYECKON peakuuu. IIpenmyiectBa nepea apyrumu
TUTPUMETPUUECKHUMH METO/IaMHU.

21. Boavmamnepomempus. OcHOBbI Merona. OCOOEHHOCTH 3IEKTPOXUMHYECKOH
aueiiku.  Teopernueckue OCHOBBI  KiIaccHdeckoil — mossiporpaduu.  XapakTEepUCTUKH
noisiporpammel. [lorennman nomyBonubl. Juddysuonnsnii Tok. YpaBHeHue HMiabkoBHuua.
[IpakTnueckoe mnpumMeHnenue mnossiporpaduu. KauectBennslli ananmus. [lomsporpaduyeckuii
cuektp. KomuuecTBeHHblii ananu3. CnocoObl ONpeneneHUss KOHICHTPALUU BEIIECTBA.
B03MOXHOCTH ¥ OrpaHUYEHUS METO/1a.

CoBpemeHHbIE pa3HOBUIHOCTH mossgporpaduu. CrocoObl yaydmeHHs COOTHOLICHHUS
dapaneeBCKUil/eMKOCTHBIM TOK. BO3MOXHOCTM W OrpaHMYEHUs OCHUIUIOTpaduvecKou,
UMIYJIIbCHOM H  TEepeMEeHHOTOKOBOM moisporpadguu. Cyrb MeTola WHBEPCHOHHOM
BOJIbTAMIIEPOMETPHH.

AmnepoMeTpudeckoe  TUTpoBaHUE. BbpiOOop  ycioBHiI  ammepoMeTpuyec-Koro
TUTpOBaHUA. Bubpl KpuBbIX TUTpOBaHUS. [IpuMepbl NpakTUYECKOTO MPUMEHEHUS.

22. CHEeKTPOCKONMYECKHE METOJNbl. BaxxHeWlne XapaKTepUCTHKH CIIEKTPaIbHBIX
TUHUHA  (TI0JIO)KEHHWe, WHTEHCUBHOCTh, ILIMPHHA). ATOMHBIE U MOJICKYJISIPHBIE CIEKTPBHI.
B3auMocBsI3b OCHOBHBIX XapaKTEPUCTHK CHEKTPAJIbHBIX JIMHUN C MPUPOJOW U KOJIMYECTBOM
BelecTBa (KaYeCTBEHHBIN U KOJIMYECTBEHHBIN aHAU3).

23. Amomno-amuccuonnvlie memoovl. VICTOUHMKH BO30YKIEHUS U aTOMHU3ALUU.
OU3MKO-XUMHUYECKUE TMpolecchl B IU1a3Me. KayecTBEeHHBIH M KOJNWYECTBEHHBIM aHANU3.
O6siacTi NpUMEHEHUs, METPOJIOTUYECKUE XapAKTEPUCTUKN METOJIOB.

24. Amomno-abcopoyuonusiii memood. OCHOBHBIC IPUHIUIBL. Vcrionb30Ba-HUE MIIaMEH
JUIsl aToMu3aluu BemlecTBa. PU3MKO-XMMHMUYECKHUE IpoLecchl B I1amMeHax. HemameHHble
MeTO/Ibl aToMu3aluu. CeNeKTUBHOCTh U YyBCTBUTEIBHOCTh MeToAa. [IpuMephbl mpakTHUIeCKOro
PUMEHEHHSI.

25.  Cnexmpogomomempuueckuii ~ memod.  (OCHOBHOH  3aKOH  MOTJIOLICHUS
AIIEKTPOMArHUTHOTO M3IMydeHHus. MoisipHeld ko3¢ dumuent mnoriomenus. llpumenenue
METOJa JAJI OMNpEeNeNIeHHUs KOHLEHTpAalUU BewecTB. UyBCTBUTEIBHOCTh U CEIEKTUBHOCTH
MeToqa. BeiOOp onTHMallbHBIX YCIOBHH IpoBeAeHHs (poToMeTpuueckux peakuuid. MHTepBan
oTpesieNseMbIX ONTUYECKUX IUIOTHOCTEH. Meron nuddepeHraabHol CHeKTpopOTOMETPHUH,
€ro BO3MOXHOCTM U mpeumymiectBa. CHekTpohOTOMETpHUUECKHE METOJbl HU3Y4EHHUS
paBHOBecHM B pacTBopax. OmnpenencHHe KOHCTAHT KHMCIOTHOM AMCCOLMALMM OPraHUYECKUX
COCTUHEHUN.

26.  Jhomunecyenmuwviti  memoo. (OCHOBHBIE 3aKOHOMEPHOCTH  MOJIEKYJISIPHOM
moMuHecHieHIuu. 3akoH BaewioBa. 3akon Crokca-Jlommensi. IlpaBmiio 3epkanbHOM
CUMMETPUM CHEKTPOB TMOIJIOLIEHUS W JIOMHHecleHuuu (mpaBuio JlepmuHa). Tymenue
moMuHecteHmu. Knaccudukanus moMuHecueHIMH. YyBCTBUTENBHOCTh U CEJIEKTUBHOCTD
metoza. [Ipumepsl mpakTHYECKOro MPUMEHEHUSI.

27.  Penumeenosckue  memoovi.  OCHOBHBIC  TOJOXEHHUS.  MeTpoJorndecKue
xapakTepucTuki. O61acTi NpUMEHEHHUS.

28. Macc-cniektpoMerpudeckue MeToabl. OCHOBHBIE TOJOXKEHHS. METpoJorHYecKre
xapakTepucTuki. O61acTi NpUMEHEHHUS.

29. Xpowmarorpadpudeckue Meroapl aHamm3a. Kimaccudukanus metonoB. CrocoOsI
nojiyueHus: xpomarorpamm. OCHOBHbIE mapaMeTpbl XpoMarorpammbl. CeJlEeKTHMBHOCTb H
b (PEeKTUBHOCTE XpoMaTorpaduueckoro pasjaeiieHus. Teopus TEOPETHUYECKHUX Tapesok.
Kunernueckas teopusi. KauecTBeHHBIN U KOJTMUYECTBEHHBIH XpoMaTorpadhuiyeckuii aHamus.

30. I'azosasn xpomamoepagus. CopoeHTs U HocuTenu. Mexanusm pazaeneHus. Cxema
razoporo  xpomartorpada. Komonku. Jlerekropel. OO6macT NpUMEHEHHs  Ta30BOU
xpomarorpadumu.

31.  JKuoxkocmmaa  xpomamoecpagusa. Buumel  KMIKOCTHOM  XpomaTtorpaduu.
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[TpeumymiectBa BbIcOKO3(dexkTuBHOM xuakocTHOH XxpomaTtorpapuu (BDXKX). Cxema
KHUAKOCTHOTO XpoMaTtorpada. Hacocsl, komoHku. OCHOBHBIE THUITBI JETEKTOPOB.

Aodcopoyuonnas  orcuokocmuas — xpomamoepaghus. IlonspHble W HEMOJSPHBIC
HenoIBWXKHBIE (ha3bl. [loaBuxkHbIe a3kl

Honooomennas xpomamoepagusn. CtpoeHue u  (U3HKO-XMMHYECKHE CBOWCTBA
noHOOOMeHHUKOB. MoHooOMeHHOe paBHOBecue. HowHnas Xxpomamozpagus Kak BapUaHT
BBICOK03()(heKTHBHOI NOHOOOMEHHOM Xpomarorpaduun

Oxcknmo3uonnas  xpomamoepagua. OOmme npuHOUINBl MeTona. I[loaBukHble U
HenoIBIKHBIE (pa3bl. OCOOCHHOCTH MeXaHu3Ma pazjaeneHus. OnpeenseMble BemecTBa.

IInockocmuas xpomamoepaghus. O61mKe NpuHIUIEL pazaeneHus. CrnocoObl MoydyeHus
IUIOCKOCTHBIX XpoMaTorpamm. bymaoicnas xpomamozpagus. Toukocnoiinas xpomamozpagusi.
O6uacTu NpUMeHEeHusl.

32. TepMmuueckre MeTOAbl aHanu3a. TepMmuueckue MeToAbl aHanuza. OmnpejaeneHue,
knaccudukanus, ocHoBel MeronoB. TA, JITA, T, ATI, JCK.Tepmonapsl. TpeboBanus x
MaTepuaiaMm TepModJIeKTpoaoB. Dddekt 3ebeka. Perucrpamus curnana J[TA. I'pagynpoBka
tepmoniap. KonuuecTBeHHash oOlleHKa TeIIOBBIX 3(¢eKToB.BiusHue CKOpoOCTH peakuuu u
YCIIOBUH dKCIiepuMeHTa Ha ¢opMy nuddepeHmaibaoi kpuBoid. PacmmdpoBka Tepmorpamm.
OCHOBBI KQueCTBEHHOTO U KOJHYECTBEHHOTO TEPMHUYECKOrO0 aHalu3a. OTaJOHBI IpH
MIPOBEJICHUU TEPMHYECKOTO aHaym3a.VlcTouHnKH OIMO0K B TEPMHYECKOM
aHanuze.CUHXPOHHBIN TepMmuueckuid aHanu3. CHHXpPOHHBIA TepMmoaHanu3aTop. [IpuHIHI
paboTel, BO3MOKHOCTH.[IpakTHyecKkoe MPUMEHEHHE METOIOB TEPMUIECKOTO aHAIIH3a.

33. Metonbl pazaeneHuss U KOHIEHTpupoBaHusd. OCHOBBI IKCTPAKIUU KaK MeEToa
paszeNneHns u KoHIeHTpupoBanus. KoHcranTa pacnipenencHusi, Ko3QQPUIIMSHT pacpe/e/ICHU.
Koncranra skcrpakiuu. @aktop pasfeneHus. YCIOBHS SKCTPAKIUU HEOPraHUYECKUX H
OpraHuyYecKkux coeauHeHuid. [IpakTudeckoe mpuMeHeHUe SKCTpakiuuu.CopOIus Kak METOJ
paszeneHusl.

MeTonpl paszienieHust 3JIEMEHTOB, OCHOBAHHBIC Ha OCAXJICHHH HEOPraHUYCCKUMHU U
OpraHMYeCKUMU peareHTamu. lcmonp3oBaHME COOCAXKICHHS s KOHUEHTPUPOBAHUS
MHUKPOKOMITOHEHTOB. Heopranuueckne u opraHndeckue KOJUICKTOPBI.

IIpuMepsbI IK3aMeHALTHOHHBIX OMJIETOB

Hucuunnuna Auaﬂumuuecmy xumus, u.1
9K3AMEHAIIMOHHBIA BUJIET

1. KpI/IBBIG TUTPOBAHUA ¢J1a0BIX MHOTOOCHOBHBIX KMCJIOT 1 MHOTOKHCIJIOTHBIX
ocHoBaHUU. DakTopsl, BIUsAOLME HA GOpMY KpUBOHl TuTpoBanud. [Ipunimn nogdopa
WHIUKATOPOB.

2. HanpaBieHue OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. KoHcTanTa
paBHOBecus1. CriocoObl N3MEHEHHSI HAllPaBJICHUS PEIOKC-TIPOIIECCOB.

3. PaccuuTaiite notepu 3a cuet pactBopuMocTH (T 1 %) npu npombiBanuu 0,5 T
ocajaka okcanarta kanpuus a)200 mu 0,01M pactBopa okcanata aMmMmoHus; 0) 200 mu
JUCTUITUpOBaHHON Boabl. Chopmynupyiite cnocoObl yMEHbIIEHHUS MOTEPh 3a CYET
PacTBOPUMOCTH KPUCTALUTMYECKUX U aMOP(PHBIX OCAJIKOB.

Hucuyunauna Ananumuueckas xumus, 4.2

3K3AMEHAIIMOHHBIN BUJIET

1. Knaccugukamus 37eKTpo10B, IPUMEHSIEMBbIX B TOTEHIIMOMETpUH. Penokc-
3IEKTPOJIbI, UX YCTPOMUCTBO U MPUMEHEHUE. XUHTHIPOHHBIN IEKTPOI.

39



2. BzaumojielicTBUE PEHTIE€HOBCKOIO U3Ty4EHHS C BEIECTBOM. MexaHu3m
BO3HUKHOBEHHsI BTOPUYHOTO ((PIIyOpECIIEeHTHOT0) PEHTTEHOBCKOTO n3nyueHus. Cepun
CIEKTPAJIBHBIX JIMHUHN. 3aKOoH Mo3iu.

3. Pa3genenve cnupToB MPOBOJMIIN HA KOJIOHKE JUTMHOM 1,2 M mipu Tpex
Pa3HBIX CKOPOCTAX MoToKa. MepTBoe Bpems O0bl10 paBHo 10, 20 u 30 cek, BpeMs
yAepKUBaHUsl MeTaHoJia cooTBeTcTBeHHO 150, 250 u 320 cek, mMpruHa MHKOB
20, 30 u 40 cek cooTBeTcTBEHHO. ONpenenuTh CKOPOCTU MOABMKHON (a3bl
COOTBETCTBYIOIIEE YHCIO TEOPETHUUYECKHUX TapeioK sl KaKIOM M3 CKOPOCTEH.
[Tokaxxute, KakuM 00Opa3oM [UIsI 3TOTO pa3/eiCHUs MOXXHO PACCUUTATh
KOHCTaHTHI B ypaBHEeHUH Ban-/leemTepa u onTuMaibHyr0 CKOPOCTh OTOKA.

VYcneBaeMoCTh CTYIGHTOB B TEUEHUE CeMeCTpa KOHTPOJIMPYETCs B IIPOLIECCe HATUCAHUS
PEUTHHTOBBIX KOHTPOJBHBIX paboT. Kaxkaas KOHTpobHas paboTa OTHOCHTCS K OIpeIeIeHHON
TEeMe, 3aJaHusl OLEHMBAIOTCA MO OauibHOM cucreme. IlomHOCTBIO pelieHHas 3ajada
OLICHUBAaeTcs B 7 0OauloB; OTBETH HAa TEOPETHYECKHE BOMPOCHI B 3aBUCHMOCTH OT UX
CJIO)KHOCTU OLIGHUBAIOTC OT 3 10 7 OamioB. 3a pelIeHHe 3aJaud JONOJHUTEIbHBIM
HECTaHJIapTHBIM CIIOCOOOM U 3a MOAPOOHBIN OTBET HAa TEOPETUYECKUIH BOIIPOC J100aBIISAIOTCS
JIONIOJIHUTENbHbIE OaJlIbl. 3a KOHTPOJIbHYIO padOTy MO TeMe CTYIEHT IOJIyyaeT 3ayeT, ecld
HaOMpaeT B CyMME 3a BCE BBINOJIHEHHbIE 33/JaHUs KolMuecTBO OayioB He meHee 50% ot
MakcuMmaiabHOro. Ecim Bce KOHTpoJIbHBIE paboThl B TEUCHHME CEMEeCTpa 3ayTeHbl, BCE
Ha60paTOpHI)IC pa6OTI>I BBIIIOJHCHBI W 3alIUMIICHDBI, CTYACHT ITOJYYacT 3a4CT U JOIIYCKACTCA K
9K3aMeHy. B ciyuae HEBBINOJIHEHHUs OJHOTO W3 YCIOBUHM CTyIEHT chaeT 3adeT. B Ouiere k
3a4eTy Cconaep’KaTcs BOMPOCHI, CBSI3aHHBIE KaK C TEOPHUEH aHAIWTUYECKOM XMMHH, TaK M C
BBINOJIHEHHBIMU J1TAOOpaTOPHBIMKM paboTaMu, a TaKXKe pacyeTHas 3ajaya. 3ayeT CTaBUTCS MpU
YCJIOBHH BBINOJTHEHUS HE MeHee 60% Bcex 3aaaHuil.

OK3aMEHAIMOHHBIA OWJIET 0 aHAIUTUYECKON XMMUU BKIItOYaeT TpH 3aaanus. IlepBeie nBa
BOIIpOCa IMOCBAIICHBI TCOPCTUYCCKHMM OCHOBAM XHWMHYCCKOI'O aHAJIM3a (CM. HpI/IBeI[eHHLIﬁ
HIDKE CIHMCOK BONPOCOB). B TpeTbeM 3a1aHnu CTYAEHTY MpeularaeTcsi pelnTh NPaKTUYECKYIO
3ajauy.

CryneHTbl 00s3aHBl ClIaTh 3K3aMEH B COOTBETCTBUM C paclUCaHUEM U y4eOHBIM
IUTAaHOM. DK3aMeH M0 JWCUUIUIMHE TMpecienyeT IeNb OIEHHTh YPOBEHb (POpPMUPOBaHUS
KOMIIETEHIIMH, pa3BUTHE TBOPUYECKOI'O MBILIUIECHHS, TPHOOPETEHNE HAaBBIKOB CaMOCTOSATEIbHOM
pa6OTBI, YMCHUEC IMTPUMCHATH ITOJTYUCHHBIC 3HAHUA JJIA PCHICHUS NPAKTUYCCKUX 3a/1a4.

dopma mpoBesieHHs] SK3aMEHa: YCTHO MJIM NHUCBMEHHO YCTAHABJIMBAETCS pEIEHUEM
Kadeapel. DK3aMEeHaTOpy IMPENOCTaBISIETCS MPaBO 3a7aBaTh CTYISHTAaM JOMOJHUTEIbHBIE
BOIPOCHI M0 Bcell yueOHON mporpaMMme JTUCHUILIMHBL. Pe3ynbTaT caaun sK3aMeHa 3aHOCUTHCS
Ipero/IaBaTeyieM B HK3aMEHAIIMOHHYIO BEIOMOCTh M 3aYETHYIO KHIDKKY.

Kpurepun onenkmn:

- 0TMETKA «OTJMYHO» BBICTABIICTCS C YI€TOM CHOPMUPOBAHHOCTH KOMIICTCHIIHMA, €CITH
JaH TIOJIHBIM, TPaBUIBHBIM OTBET, MaTepHal H3J0XKEH B OINPEACICHHOW JIOTUYECKOM
MOCJICIOBATEIFHOCTH JIEMOHCTPHPYETCS MHOTOCTOPOHHOCTH TOJIXOJIOB, MHOTOACHEKTHOCTD
o0CyXJieHUsI MPOOJIEeMbl, YMEHHE apryMEHTHUPOBAaTh COOCTBEHHYIO TOUKY 3pEHHs, HaXOAWUTh
IMyTH PpCIICHUA TO3HABATCIIBHBIX 3ajJiad, YCTAaHAaBJIMBATH IIPUYNHHO-CICACTBCHHEIC CBA3U
MEXJy CTPOSHHEM, CBONCTBAMH W NMPUMEHEHHEM BEIIECTB, B JIOTUYECKOM DPACCYXKIECHUU U
PEIICHUH 3aJ]a4¥ HET OIIMOOK, 3aa4a pelIieHa parioHaIbHBIM CIIOCOO0M;

- OTMETKA «X0pOoulI0» BBICTABIACTCA CTYACHTY, €CJIIM OTBECT TTOTHBINA 1 Hp&BHJ’IBHBIfI Ha

OCHOBC HU3YUYCHHBIX Teopnﬁ, MaTcpuall H3J10KCH B OHpCIlCHéHHOﬁ JIOTUYECKOMH
MMOCJICAOBATCIIBHOCTHU, IIPH 3TOM AOOIYCKAKOTCA HECYIICCTBCHHBIC omuOKK B OTBETaX Ha
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TEOPETHUYECKUE BOIMPOCHl WJIM B PEIICHUU 3aJa4M, KOTOPbIE CTYJAEHT MOXET HMCIPABUTH IO
YKa3aHHUIO MPEno1aBaTes

- OTMETKA «yI0BJICTBOPUTEIbHO)» BBICTABIISIETCS CTYACHTY, €CJIM OTBET IOJIHBIM, HO
Opd 3TOM JIOMYyIIEHA CYIIECTBEHHAs OIIMOKA WM OTBET HENOJHBIN, HECBS3HBIA, HE
IPOSBIAIOTCA YMEHMSI NPUMEHATh TEOPETHUYECKHE 3HAHMSA IPU PEUICHUU IPAKTHYECKUX
npobieM; 3HaHUE MpeIMeTa C 3aMETHBIMH MPOOeIaMH, HETOYHOCTSAMHU, HO TAKHMH, KOTOpbIE
HE CIIy’KaT NPEnsATCTBUEM /s JaJIbHEHIIero o0y4eHus

- OTMETKAa <«HEYIAOBJICTBOPHUTECJIbHO» BBICTABIISCTCA, €CJIM OTBET O6H3py>KI/IBaCT
HC3HAHWEC OCHOBHOI'O COACPKaHUA y‘ICGHOI‘O Marcpuaia

OneHouHbIe CpEACTBA JUISI WHBAIMIOB M JIMI C OTPAHUYECHHBIMH BO3MOXXHOCTSIMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIWBUAYAIBHBIX IICUXO(DU3NICCKUX OCOOCHHOCTEH.

— TpU HEOOXOOUMOCTH WHBAIMJAM W JIMLIAM C OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU
3JI0POBBS ITPEOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMsI JIJIsl TIOATOTOBKY OTBETA HA 3K3aMCHE;

— MIPH POBEJICHUU TPOIIETYPHI OLIEHUBAHUS PE3YIbTATOB 0OYUEHUS HHBAJIHIOB H JIHII C
OTPaHUYCHHBIMH  BO3MOXHOCTSIMH  3JIOPOBbSl  IIPEAYCMAaTPHBACTCS  HCIIOJIb30BaHUEC
TEXHUYECKHUX CPEJICTB, HEOOXOAMMBIX M B CBSI3U C MX HHIUBHUIYaJIbHBIMU OCOOCHHOCTSIMH;

— IpH HEOOXOIUMOCTH Ui OOYYAIOIUXCA C OrPaHUYCHHBIMH BO3MOXKHOCTSMHU
30pOBbSI M HMHBAJIUIOB MPOLEAYypa OLEHUBAHUSA DPE3YJIbTATOB OOYUYCHHS IO JUCHUIUINHE
MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Iponienypa olleHMBaHUS PE3yIHTATOB OOYUYECHUS MHBAIUAOB U JIMIl C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbSI 0 JMCHUIUIMHE (MOJIYJIIO) MPEIyCMaTPUBACT MPEIOCTABICHUEC
uHpopManuu B (GoOpMax, aJaNTHPOBAHHBIX K OrPAaHUYEHUSM HUX 3/0POBBS W BOCIPHUSTHS
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hOpMEe YBEIMICHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedYeHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOW W [IONOJHHMTEJbHOH Y4eOHOH JiMTepaTypbl, He0OX0AMMOM
JJIs1 OCBOCHMS M CHUILTHHBI (MOIYJIA).
5.1 OcHoBHasi 1UTEpaTypa:

1. OCHOBBI aHAJIUTUYECKONH XMMHUU: YU4eOHMK i CTylneHTOB By30B: B 2 T. T. 1, 2. /Tlox
pex. FO.A. 3onoroBa. M.: Akanemus, 2014.

2. OCHOBBI aHAIUTUYECKON XUMHUU: YU9eOHUK I CTy/eHTOB By30B: B 2 T. T. 1, 2. /Ilon
pen. F0.A. 3omotoBa. M.: Axamemus, 2010.

3. Kpuctnan I'. Ananutnueckas xumusi: B 2 T. T.1, 2/ nep. ¢ anra. A. B. lapmama u ap. -
M.: BUHOM. JlaGoparopus 3nanwmid, 2009.

4. Ilounnox T.b., TemepmameB 3.A. AHamuTHuUeCKas XUMHS: CHEKTPOCKOIHUYECKHE

METOJIbI aHANIM3a. Y4ueOHoe mocobue. Kpacnomap, Kyol'y, 2013.
5. [Tounnok T.b., Temepnamen 3.A. MonekyispHaast abcopOIIMOHHAs CIIEKTPOCKOTIFSL.
VYyebHoe nmocooue. Kpacuomap, KyoI'y, 2016.
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6. Bap6amar, FO.A. OCHOBBI aHATUTUIECCKON XUMHUU: TTPAKTHICCKOE PYKOBOJICTBO
[DnexTponnsiii pecypce] : pykoBojactso / FO.A. bapbanar, A.B. INapmari, O.B. Monorapoga, E.A.
Ocwurona ; mox pen. 3omorosa FO.A., Illexosmosoit T.H., Ockonka K.B.. — DnekTpoH. man. —
Mocksa: U3narensctBo "Jlabopatopus 3Hanwmii", 2017. — 465 c. — Pexum pocryma:
https://e.lanbook.com/book/97410

5.2. lonosiHUTEIbHAS:

1. BacunbeB B.Il. Ananutndeckass XuMusi: COOPHUK BOTNPOCOB, YIPaKHEHHH M 3a1a4: yueOHOe mocobue
Jutst cryaeHToB By3oB / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. OpnoBa - 4-e u3z., crep. - M.: Ipoda,
2006.

2. OCHOBBHI aHAJIHTUYECKOW XMMHUU: 33J1a4l M BOMPOCKHI: y4eOHOe MOCOOHe JUTS CTYJCHTOB YH-TOB / TOJ
pen. 0. A. 3omotoBa. M.: Beicmrast mkosa, 2004.

3. OrT0 M. CoBpeMEeHHBIC METO/IbI aHAIUTUYECKOH Xxumun. B 2-x Tomax. M.: Texnocdepa, 2003.

4. AHanuTHYecKas XUMUS U (PU3UKO-XHUMUYECKIE METO/IBI aHAIN3a: YIeOHUK JIJISl CTyIEHTOB BY30B. B 2 T.
T.1,2./ nox pen A.A. Mmenko. Mm.: Akagemus, 2010.

5. OCHOBBI aHAIMTHYECKON XUMHU. [IpakTHYECKOE PYKOBOJCTBO: yueOHOE MOCOOHE ISl CTYIEHTOB YH-TOB
1 BBICII. y4eOH. 3aBeneHuit/ moxa pen FO.A.3omotoBa.-M.: Beicias mikona, 2001.

6. Ananutudeckas xumus. [Ipodnaemsl u moaxoaer: B2 T./ T. 1,2 / nep. ¢ auriu. A. I'. bop3eHko u 1ip.; o
pex. 0. A. 3omotosa; pex. P. Kenbuep u np. - M.: Mup: ACT , 2004.

7. 3.A. Temepnames, T.I'. [{roniko, O.b. Boponosa, B.B. IlepekoTuii. AHauTHYECKAS XUMUSL.
DJIEKTPOXMMHUYCCKUE METO/IbI aHAIM3a. Y4ueOoHoe nocobue. Kpacuomap, KyoIl'yY. 2004.

8. T.b. [lounnoxk, 3.A.Temepnames. Ananutndeckas XxuMus. CIEKTPOCKOTTMYECKHUE METOIBI aHAJTN3a.
YuyebOHoe nmocooue. Kpacuomap, Kyol'y, 2013.

9. BacunneB B. II. AnanuTtrueckas XuMus: yaeOHHK TS CTYIeHTOB By30B [B 2 kH.] / Ku. 1,2. / Bacunpes
B.II. M.: Ipoda , 2007.

10. Bepmmnun, B.W. Ananutnyeckas Xumust [ DNeKTpoHHEIH pecypc] : yueonuk / B.M. Bepmmnun, W.B.
Bnacoa, U.A. Hukudoposa. — Dnektpon. nan. — Cankt-lletepOypr : Jlans, 2017. — 428 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/97670

5.3. Ilepuoanyeckne U3IaHNUS:

. «KypHan ananutnueckoit xumun», Poccust, Mockaa.

. «3aBojickas taboparopusi. Jlmarnoctuka Mmarepuainony, Poccusi, Mocksa.
. «AHanmUTHKa ¥ KOHTPOIb», Poccust, EkarepunOypr.

. «Spectrochimica Acta. Part By, usnatensctBo Elsevier

. «Analytical Chemistry», uznateasctso ACS

hn B~ WN —

6. TIlepeuenb pecypcoB HH(POPMALHOHHO-TETEKOMMYHHKAIIMOHHOH  CeTH
«/AHTepHeT», B TOM 4MCJIe COBpeMeHHble TMpodeccHoHANbHbIEe 0a3bl JAaHHBIX H
nH(pOpMaNIMOHHbIE CIPABOYHbIE CHCTEMbl, HEOOXOAMMBbIE JIsi OCBOCHHMS IHCHUTIMHBI
(Mmomyais).

- UndopmanonHas cnpaBoyHasi CHCTEMa HOPMATUBHO-TEXHUYECKON U ITPABOBOM
uHpopMaun

TexakcnepT (HalMOHAIBHBIE CTAaHAAPTHI, IPUPOJIOOXPAHHBIE HOPMATHUBHBIE
JOKYMEHTBI) WWW.cntd.ru

- [lounckoBas mnatgopma, oobeuHsIOmas pedepaTuBHbIe 6a3bl JaHHBIX MyONIUKALUN B
Hay4YHBIX XXypHasax ¥ nmatenTos http://www.webofscience.com
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- bubmmorpaduyeckas u pedepaTuBHas 60aza TaHHBIX

https://www.scopus.com

- CnpaBouno-nipaBoBas cucrema «Koncynsrant [Taroc» (http://www.consultant.ru)

- basa nannbix Hayunoit snekrponnsiii onommorekn eLIBRARY.RU https://elibrary.ru/

- OenepanbHas rocyaapcTBeHHas HHpOpMaIoHHas cucreMa «HanmonansHast
AIeKTpOHHAs OnbmoTeka» https://H30.pd

7. Metoauyeckue yKa3aHHMsl Jsi O0Y4YalOIIMXCSl 10 OCBOCHHI0 JHUCHUILIMHBI
(MmonmyJs).

Ilo xypcy npenycMOTpPEHO IpOBEIEHHUE JIEKIIMOHHBIX 3aHATUH, Ha KOTOPBIX JAETCs
OCHOBHOM CHCTEMAaTU3MPOBAaHHBI MaTepual U pa3bsCHIIOTCA HauOoJiee CIO0XKHbBIE AaClEKThI
M3Y4aeMbIX METOJIOB aHAJIN3A.

Ha naGopaTopHbIX 3aHATHAX CTYIAEHTHl 3aKPEIUISIOT IOJIYYEHHBIE TEOpPETHUYECKHE
3HAHUS, OCBAaUBAIOT CIIEUM(UKY U MIPUHLIUI PaOOTHl AaHATUTUYECKOTO 000PYAOBaHMUSI, CITOCOObI
NOJYy4YEeHHUsl AaHATUTUYECKOTO CUTHANA U Iepexo/a K KOHIeHTpauuu aHanuTa. [Ipu noaroroske
K J1abopaTtopHOi paboTe HEOOXOIMMO BHHMATEIBHO HM3YYHTh TEOPETHUECKUH MaTepHal Io
JAaHHON paboTe, TEXHUKY BBIIOJHEHUS SKCIIEPUMEHTA, O3HAKOMHMTBCA C MHCTPYKLHUAMH K
npudopaM, KOTOPbIE UCHOIb3YIOTCS IIPU BHINOJIHEHUU PaOOTHI.

OO0paGoTka pe3yabTaToB JaGopaTopHbIX pador. OTuér 0 nmabopaTopHOW padoTe
JIOJDKEH COJEp)KaTh BCE IIOJYYEHHbBIE HKCIEPUMEHTAJIbHBIE pE3yJIbTaThl, HEOOXOAUMBbIE
pacu€rbl M BbIBOABL. OTU€T NOHKEH NPEOCTAaBIATHCS MPENOAABATENI0 Ul IMPOBEPKH B
TEUYEeHUE HEJENIN MOCTIe BHIIOTHEHUs JabopaTopHoii paboTsl. [IpoBepka mabopaTopHoil paboTsI
COIIPOBOKIAETCS coOeceloBaHUEM C IIperojaBaTesieM. BBINOJHEHHBIMU CUUTAIOTCS TOJBKO
MPHUHSITHIC TPETo1aBaTeieM J1abopaTopHbie padoThI!

BakHelluMM 3TanoM Kypca siBJIsieTCSl CAMOCTOSITeIbHAsi padoTa Mo JMCHUILIMHE,
B PaMKaX KOTOPOil CTYIeHTBhI OCYLIEeCTBJSIIOT IMPOpPadOTKYy y4eOHOTo (TEOPETHYECKOrO)
MarepHuaiga, MHOJArOTOBKY K TEKYLIEMY U MPOMEXYTOYHOMY KOHTPOJIIO, & TAKXKE BBIIOIHSIOT
WHAMBUAYaJIbHbIE 3a/1aHUs (HalpUMeEp, TOTOBAT KOPOTKUE COOOIIEHUS U MPE3ECHTALUH ).

[lepen pemeHreM 3ajad HEOOXOAMMO BHUMATEIbHO U3YyUUTh TEOPETUUECKUNA MaTepHal,
npopaboTaTh KOHCIEKT JIEKIMH, pa3o0paTb NpUMEpbl pemieHus 3anad. PemieHue 3amadu
peKOMeH/yeTcs HayMHaTh ¢ Haubojee MpOCThIX, OMU3KUX K MMEIOUIMMCS B 3aJauHUKE
npumepam. He pexkoMmeHayeTcs HCHOJIb30BaTh TOTOBbIE KOHEUYHBIE (OPMYJIBI, KOTOpHIE
BBIBOJSATCS B IIpUMeEpax peleHus 3aad. 3anKch B TETPaaU AOJKHA COlEepKaTh (POpMYJIIbl U BCe
BBIUMCJIEHUS] C yKa3aHUEeM eIuHHI] u3MmepeHus. [Ipu BblUMCIIEHHAX HEOOXOAMMO oOpaiiarhb
BHUMaHME Ha UX TOYHOCTbH (MCIIOJIb30BaHME HYXHOTO YMCIIAa 3HAYaIlUX Hugp) U coOmroieHue
IIPaBUJI OKPYTJICHUSI.

IIpy nmoaroroBke KpaTrkoro [JOKJaga ¢ KOMIBLIOTEPHOM INpe3eHTanuer
apryMEeHTHUPYETCS aKTyaJIbHOCTh TEMBI, BBISBIISIETCS IPAKTUYECKOE U TEOPETUUECKOE 3HAUCHHE
JaHHOro wuccienoBanus. OCHOBHasg 4YacTh JOKJIAJa pACKpbIBAa€T COJAEp)KaHWEe TeMbl. B
3aKJIIOYEHUH B KpaTKoM M cxkaroil (¢opMe u3aratoTcsi IMOJYyYEHHBIE pe3yNbTaThl,
npejcTaBisitomye co0oi OTBET Ha TJaBHBI BONPOC HCCIENOBAaHUS. 37€Ch K€ MOTYT
HaMeyaThCs U JAaJbHENIINEe ePCIIEKTUBbI Pa3BUTHUS TEMBI.

B ocBoeHNMM AMCUMIIMHBI MHBAIWIAMU U JUIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3/10pOBbsl OOJIBIIIOE 3HAUEHUE MMEEeT WHIUBUIYyaJbHas y4yeOHas pabora (KOHCYNbTALUK) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YUeOHOro Marepuaia.

WnauBuayanbHble KOHCYNbTAIMM 10 TMPEAMETY SBISIOTCS BaXHBIM  (AKTOPOM,
CHOCOOCTBYIOUIMM  MHJUBUAYaTU3alMM OOYYEHHUS U YCTAHOBJICHHUIO BOCHHUTATEIHHOTO
KOHTaKTa MEXy MpernojjaBaTesieM U 00yJarouuMCcsl HHBAJIUIOM WUJIU JIMLOM C OTpaHUYE€HHBIMH
BO3MO>KHOCTSIMH 3710POBBSL.

8. Ilepevyenb MH(POPMALMOHHBIX TEXHOJIOTHI, HCIIOJIb3YeMbIX MPH OCYLECTBJICHUN
00pa30BaTeJbLHOI0 NMPoLecca o JMCHUIInHe (MOYJII0)
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8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH
Hcnonp30BaHnE 3JIEKTPOHHBIX MIPE3EHTALMN TP TPOBEICHUY MPAKTHYECKUX 3aHATHH.

8.2 [lepeueHb HE0OXOAUMOTO JMIEH3MOHHOTO IPOTPAMMHOI0 00ecreYeHus.

Heobxoaumo mporpammuoe obecrieuenue st cekrpoporomerpa UV-1800 (Shimadzu),
HK-Dypbe-ciekTpodoToMeTpoB
cnektpomerpa AA-6800 (Shimadzu),

FTIR-8400S 8 (Shimadzu), atomHO-abCOpOLMOHHOTO
xpomarorpadpa LC-2010 (Shimadzu), macc-

CHEKTPOMETPOB, XPOMATOMACC-CIEKTPOMETPOB U JPYroro COBPEMEHHOTO aHAJIUTUYECKOTO
obopynoBanus. [Ipu BeIMOIHEHUN Ta0OPATOPHBIX pabOT M MOATOTOBKE KPaTKUX COOOIICHUMN
ucnonp3yercs nporpammuoe obecrieuenne Microsoft Office (Word, Excel, PowerPoint).

8.3 llepeuenb HH(POPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnextponnas 6udanoreynas cucrema eLIBRARY.RU http://www.elibrary.ru

9. MarepuajbHO-TEXHUYECKAS

0a3za, HeoOXxoamMasi JJsl  OCYHIeCTBJIEHHS

06pa3OBaTean0r0 nmpouecca mo TMCHUIInHE (MOIlyJ'IlO).

MartepuanbHO-TEeXHUIECKOe obecTieueHne AUCIHUILTUHBI (MOIYIIS) U

No Bun pabot
OCHAIIICHHOCTb
1. JIeKIIMOHHEbIE 3aHATUI KommuiekT yueOHoM mMeOenu, ntepakTuBHas qocka SMART Board,
VYuebHas aynuTopusi Ui | KOPOTKO(GOKYCHBII MHTEPaKTHUBHBIM MPOEKTOP, HOYTOYK, MeEJoBas
IPOBEICHHUS 3aHATHHI | JOCKa.
JeKuuoHHoro Tuma, aya. | MSWindows (Bkmouas Windowsmediaplayer), MSOffice (Bkirouast
234c MSPowerPoint), ITO msst uarepaktuBHoi 1ocku SMART Board
2. CeMuHApCKHE 3aHATHUS Kommuiekt yuebno# mebenn, naTepaktuBHas nocka SMART Board,
VYueOHast aynuTopusi Uil | KOPOTKO(POKYCHBIH WHTEPAKTUBHBIA MPOEKTOpP, HOYTOYK, MeNoBas
[IPOBEICHHUS 3aHATUH | TOCKA.
cemuHapckoro tuma, aya. | MSWindows (sxmouas Windowsmediaplayer), MSOffice (Bkiouas
234¢ MSPowerPoint), TTO mist natepaktuBhoi 1ocku SMART Board
3. JlabopatopHble 3aHsATHS | Y4yeOHBIE J1IaOOpaTOPUH YKOMILIEKTOBAHHBIC, CHEIUATN3UPOBAHHON
VYuebHass aynuTopusi Ui | MEOEINbIO, BBITSDKHOM CHCTEMOM BEHTWISILIMM, MEJIOBBIMH JOCKaMH,
MIPOBEICHUS 3aHATHHA | CPEACTBAMM  TOXKApPHOW O€30MacHOCTHM M OKa3aHUsl  IEepBOH
71a60paToOpHOTO TUMA, | MEAUIIMHCKOMN TTOMOIIIH, 71a60paTOPHBIM 000pyIOBaHUEM:
ayn. 415c, 252c. cnekrpodoromerp LEKI, cymmbhbiii mkadp LOIP LF-60/350VS1,
O6ansa BomsgHas LOIP LB-161, pH-merper "Oxcmept-001", Becb
a"amutraeckue BJIP-200, Bech Texamueckue BJIKT-500, mauTku
anextpuieckue, pH-metp-150, pH-merp LEKI 3D, Ammepmerp M
2017, xongykromerp Oxcnept-002, xymonomerp Oxcnept-006,
YCTAHOBKA JUIsI aMIIEPOMETPUYECKOTO THTPOBAHMA, XpomaTorpadsl
CHROM - 5, kommekT 000pya0oBaHUs JJIsl TUTPOBAaHUS, HAOOPHI
XUMHYECKOH MOoCy bl M peakTUBOB. 115t M3y4eHUs IPUHLUIA PAOOTHI
COBPEMEHHBIX  JOPOTOCTOSIIMX  AHAJUTUYECKUX  NpUOOpOB
MPETYCMOTPEHBI d3KCKypcun B Jnabopatopun YHIIK «AnamuTy,
OCHAIICHHBIE  COBPEMEHHBIMH  XPOMATO-MacC-CIIEKTPOMETPaMH,
HCII-cnexTpoMeTpamu, CHUHXPOHHBIM TEPMOAHAIN3aTOPOM,
PEHTTeHO(ITYOPECIIEHTHBIMU CTIEKTPOMETPAMH.
4. Kypcogoe KypcoBsie paboTsl HE IPEeTyCMOTPEHBI
MPOEKTUPOBAHHUE
5. I'pynmossie VYuebuble nmomenieHus: hakyabTeTa XUMUU M BBICOKMX TEXHOJIOTHH,
(MHAMBHUIYaNbHEIE) OCHAIIIEHHBIE MEOENbI0, MEIOBOH JJOCKOH.
KOHCYJIbTAIIU!
Ayn.126¢, 234¢
6. Texymuit KOHTPOJIb, | YueOHbIE MOMEIeHHs (aKyJIbTeTa XUMHHA U BBICOKUX TEXHOJIOTHH,
IPOMEXYTOUYHAs cHaOKeHHBIE MeOeIIbI0, MEJIOBOH JIOCKOM.
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aTTecTalus
Ayn 234c¢, 126¢

CamocTrosTenpHas
pabora

CamocTosTenbpHas paboTa CTy/IEHTOB OCYIIECTBISIETCS B YUTAIBHBIX
3agax OubOmmorexkn KyOI'Y, 3ame pedepaTuBHBIX IKypHAJOB,
BbauciuTedbHOM TieHTpe KyOI'Y, WHTepHeT-meHTpe, a Takxke
JIPYTHX ayAUTOpUAX (paKyiapbTeTa XWMHUU M BBICOKHX TEXHOJOTHH C
BO3MOKHOCTBIO TOAKIIOUEHUsI K ceTd «MHTepHeT», mporpaMMoi
OKpPaHHOTO  yBEJIMYEHHS W  JOCTYIOM B  3JIEKTPOHHYIO
nH(POPMAITMOHHO-00pa30BaTEIHHYIO CPEly YHHBEPCHUTETA.
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