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Henu u 3aga4u U3y4YeHUs1 UCHUILIMHBI (MOTYJIs).

1.1. Heap aucuuniuHbl: ¢GopMHpoBaHHE 0a30BBIX 3HAHWW O BHJAAX U CIOCOOax
XUMHUYECKOTO aHajln3a, METOJax OIMpECNICHUs COCTaBa BEIIECTB, BHIPA0OTKA KOMILIEKCA
COOTBETCTBYIOIIIMX YMEHHH W HAaBBIKOB W (QopMupoBaHHE 0OmIEnpodecCHOHATbHBIX |
npo(ecCHOHANBHBIX KOMIICTCHIIMNA I YCIICITHOTO OCYIIECTBICHUS MPO(ecCHOHATBLHOM
JIeITEIbHOCTH.

1.2. 3agaum AUCHUILIHHBI: WU3YYCHHE OCHOB TECOPHH XHMHUYECKUX, (PHUIUKO-
XUMUYECKUX M (PU3UYCCKUX METOJOB aHAJIM3a PA3IUYHBIX OOBEKTOB, MPHOOPETECHUE HABBIKOB
XUMHUYECKOTO IKCIIEPUMEHTA, HABBIKOB PabOTHI HA COBPEMEHHOH yueOHO-HAYyYHOM ammaparype
W Ha CEpUMHOW ammaparype, NPUMEHIEMOW B aHAIUTUYECKHX U (PU3HKO-XUMUYCCKUX
WCCJICIOBAHMSIX, U3YU4EHUE OCOOCHHOCTEH aHaIHM3a Pa3IUIHBIX 0OBEKTOB.

1.3 MecTo qucunnIMHbI (MOIYJisl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl.

Jucuummna «[IpakTHKyM 10 aHATUTUYECKON XUMHI» OTHOCUTCA K 00s13aTeNbHOM YacTu
brmoka 1 "Jlucumrumael (Moxynu)" ydeOHOro IiaHa HampabieHus mnoarotoBku 04.03.01
Xumus. B cooTBeTcTBUM ¢ paboynM y4eOHBIM IJIAHOM JUCHUIUIMHA U3Y4aeTcsi Ha 2 Kypce 1Mo
ouyHOH (opme 0OyueHus. Bug npoMexyToUHOH aTTecTaluu: 3a4er.

NHpopmanoHHO 1 TOrMyYecKy cBA3aHa cO CASAYIOLUMU AUCHUIIMHAMU:
- AHanuTHYECKas XUMUSI,

- du3nyeckre METOJIbI aHAJIN3a,

- Heopranunueckas xumus;

- [IpakTHKyM 110 HEOPraHUYECKOU XUMHUH;
- dusuka;

- MaremaTuKa;

- dusnueckas XUMUS;

- [IpakTHKyM 11O PU3NUECKON XMUMUU;

- Oprannueckasi XMUMHs;

- [IpakTHKyM 11O OPraHUYECKON XUMHUH.

1.4 IlepevyeHb MJIaHMPYeMbIX Pe3y/JbTATOB 00y4YeHHs IO JAMCUMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ IUIAHHPYeMBbIMH  pe3yJbTaTaMHM  OCBOEHUSI 00pa3oBaTe/LHOI
NpOrpamMmbl.

N3yuenne panHOM yuyeOHOW AWCIMIUIMHBI HAIMpaBieHO Ha (GOPMHUPOBAHUE Y
oOyuaromuxcs obmernpodeccnonansuoit kommnereHuu OIK-2:

Ko u HanMeHOBaHHE WHANKATOPA Pe3ynbTarhl 00y4eHUs MO AUCIHUITITNHE
IOCTHIKEHUS KOMIIETEHIINU (3Haem, ymeem, é1adeem)

OIIK-2: Cnioco0eH NMpoBOAUTH ¢ COOJII0IeHHEM HOPM TeXHUKH 0€30MacHOCTH
XMMHYeCKHMI IKCIIePUMEHT, BKJIIOYasl CHHTE3, aHAJIU3, H3yYeHHe CTPYKTYPbI M CBOICTB
BellleCTB M MaTepUAaJI0B, HCCIeJ0BAHMe MPOLECCOB € UX YYacTHeM

HNOIIK-2. 3HaeT NPUHITUITEI OCHOBHBIX METOJ/IOB MCCIIEIOBAHMS COCTaBa
Hcnons3yeT 3HaHUS B | BEIIECTB U MaTEepPHANIOB; HA3HAUYEHUE U MPUHIUIIBI paOOThI
00JIaCTH XUMUYECKOTO arraparypsl, HpI/IMeHSICMOI\/Jl B AaHAJIMTUYCCKUX UCCICIOBAHUAX

aHaJin3a JJId U3y4CHUs YMeeT caMOCTOSITEILHO BBIIIOJIHATH HECIIOKHBIE aHaJIn3kI,
CoCTaBa, CTPYKTYPhLI U YUYUTBIBATH CHCL[I/I(I)I/IKy aHAJINTUYECKOM 3a7a9u npu BBI60pC METoJa
CBOICTB BEIIECTB U XHUMHUYCCKOT'O aHaJIn3a aHaJIu30B.

MaTepHaloB Brnaneer HaBpikamu pabOTHI B XUMUYECKOU TaOOpaTOpuH,
TEXHUKOU JTaOOpaTOPHBIX paboT; 0a30BHIMU HABBIKAMHU
WCIIOb30BAHUSI COBPEMEHHOM ammapaTypbl Py MPOBEACHUU
HAaYYHBIX UCCIIEIOBAaHUI




Pesynprarhl 00y4eHHs IO JUCIHILIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOM H CaMOCTOSTENbHOM paboThl OOydyaroumxcs B COOTBETCTBUHM C
YTBEP)KJICHHBIM Y4E€OHBIM IUIAaHOM. VHIMKATOPHI JOCTMKEHHS KOMIIETCHIIMHA CUHUTAIOTCS
c(hOpMUPOBAHHBIMH MPU JOCTHXKEHUU COOTBETCTBYIOIIUX PE3YJIbTaTOB O0yUEHUS.

2. CTpyKTypa U cojep:KaHHue TUCHUIIUHBI.

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHUILIMHBI IO BHIaM padoT.

O6mast Tpyao€MKOCTh JHUCHMIUIMHBI cocTaBisier 8 3ad.en. (288 wacoB), ux
pacmpezeneHue Mo BuaaM padboT IPeCTaBICHO B TAOIHIIE

By yueOHol paboThl Bcero CemecTtphbl
4acoB (gacer)
3 4 - -
KoHTakTHas1 padoTa, B TOM YHCJIE: 204,4 | 102,2 | 102,2
AyauTtopHble 3aHATHS (BCero) 204 102 102

B Tom 4yucie:

3aHaTHs JICKIIMOHHOTI'O THUIIa

3aHATHS CEMHHAPCKOTO TUIMA (CEMUHAPBI, TPAKTUYECKUE
3aHATHSA)

JlaGoparopHbie 3aHATHUS 204 102 102

WNnasi kOHTaKTHAs padora:

KonTtpoins camocrostensHo# padoTsl (KCP)

ITpomexytounas arrectauus (MKP) 0.4 0,2 0,2
CamocrosiTeibHasi padoTa, B TOM YHCJIE: 83,6 5,8 77,8
Kypcosas paboma - - -
Ilpopabomxa yuebHozo (meopemuueckozo) mamepuana 40 40
Buinonnenue unousudyanvusix 3a0anuti (n0020moexa 10 10
coobwenul, npeseHmayuil)
Pechepam
Iloozomoska k meKywemy KOHmpoio 33,6 5,8 27,8
KountpoJab:
IToaroroBka K 3K3aMeHy
O011as TPyI0EMKOCTh UYac. 288 108 144
4ac B TOM uncIiie KOHTaKTHAsI 204.4 102,2 | 1022
pabora
3a4. e]I. 8 3 5

2.2 Coaepxxanue TUCHHUINIUHBI:

Pacnpenenenue BUJIOB y4eOHOW pabOTBl U MX TPYIOEMKOCTH MO paszzenaMm (Temam)
JTUCIUIUIAHBI.

Pa3nesibl AMCOMIIMHBI, H3y4YaeMble B 3 ceMecTpe
[Mpumeuanue: JI — nexuuu, [13 — mpaktuueckue 3anatus / cemuHapsl, JIP — mabopaTopHbie
3ansatusi, CPC — camoctosiTensHas paboTa CTyAeHTa

KonuuecTBo yacoB
No
a3- HanmeHnoBanue pa3nenoB AynauTtopHas Breaynuropnas
pena (Tem) Bcero abora pabota
8 a1 | m3 | Jap CPC
1 2 3 4 5 6 7




KonnuectBo yacoB

pj;ri_ HaumenoBanue paszaeinos AynuropHas Bueaynuropnas
ena (Tem) Bcero paboTa pabota
JI 113 JIP CPC
5 MeTtponoruueckue OCHOBBI 7 5 1
XUMHUYECKOT0 aHaJIn3a
3 [Tpo6GooTbop u 4 4
poOONOArOTOBKA
OcHoOBHBIE 32aKOHOMEPHOCTHU
4 MPOTEKAHUS XUMHUECKUX 9 8 1
peakuuii. 3aKOH 1EHUCTBUS
Mmacc
OCHOBHBIE THITHI XUMUYECKUX
5 peaKkuuii B aHaJTUTUYECKOM 9 8 1
XUMHH. KHCIIOTHO-OCHOBHBIE
peakuuu
TurpumeTpuyecKkrue METOIbI
6 aHanu3a. KucioTHo-ocHOBHOE 14 14
TUTPOBAHUC
7 OkucauTenbHo- 6 6
BOCCTAHOBUTEJILHBIC PEAKITUH.
OkucauTenbHo-
8 BOCCTaHOBUTEIIHHOE 11 10 1
TUTPOBAHUE
g | Pearwm 11 10 1
KOMIUIEKCOOOpa30BaHusl.
10 Kommnekcomerpuueckoe 10 10
TUTPOBAHUE
11 [Ipoueccsl ocaxaeHus u 8 8
COOCAXICHUS
12 | OcapuTenbHOe TUTPOBaHHE 6 6
13 I'paBumeTprYecKuil METON 12.8 12 0.8
aHaym3a
Hmoeo no oucyuniune: 102 5,8
Paznensl (TeMbl) AUCHUTUIMHBI, U3y4aeMbIe B 4 ceMecTpe (ouHas ghopma)
Ne KonnuectBo wacoB
pa;- HaumeHnoBanue pa3aenon AynuropHas CamocTtosTens
ena (Tem) Bcero pabota Has pabota
JI 113 JIP
1 2 3 4 5 6 7




pas-
nena

KonnuectBo yacoB

HaumenoBanwue pa3aenon AynuropHas
(Tem) Bcero pabota

CamocrosiTens
Has pabora

JI 113 JIP

Knaccudukanms
WHCTPYMEHTAILHBIX METOJIOB.
AHaIuTHYECKHI CUTHAI.
OcHOBHBIE TIPUEMBI ITEpeXoaa OT
BEIMYMHBI aHAJTUTUYECKOTO
CUTHaJIa K KOHIICHTPAIIHH.
I'pamynpoBouHbIe PYyHKITHN.
@®oH ¥ CII0COOBI €r0 CHIKEHUS

CHeKTpOCKOIMMYECKUE METOTBI
aHaJIn3a. DJIEKTPOMarHUTHOE
W3JIYYCHHUE U €TO
B3aHMOJICHCTBHE C BEIIIECTBOM.
CrieKTpbl aTOMOB U MOJIEKYII

14 4

10

Mertoapl aOCOpOITMOHHOM
CIIEKTPOCKOITUHU

36 26

10

MeTtonasl SMUCCHOHHOM
CIIEKTPOCKOIUHU

20 10

10

18.

DIEKTPOXUMHUYECKHE METOIbI
aHaJIM3a

42 24

18

XpomMarorpapu4ecKre MeTO IbI
aHanmm3a. Macc-ClieKTpOMeTpHsl.
XpomaTo-Macc-ClIeKTPOMETPUS

34 26

14

TepMuueckue MeToabl aHanu3a 7,8 4

3,8

Mertobl pa3ieneHus u
KOHLEHTpHUpoBaHus. OCHOBHbIE 14 6
O0OBEKTHI aHAIN3a

Hmoeo no oucyuniune 102

77,8

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3aHATHA JTeKIHOHHOI0 THIIA — He MPEeIYCMOTPEeHbI
2.3.2 3aHATHA CEMHUHAPCKOr0 THIIA — HE MPeIyCMOTPEeHbI
2.3.3 JlabopaTopHbIe 3aHATHS.

3 cemecTp

Tembl 1a00paTOPHBIX paboOT

®opma
TEKYILEro
KOHTPOJISI

3

4

TexHuka 1a00paTOpHBIX pabOT B AaHATUTUUECKOH JIabopaTOpHH.
JpoOHbIil 1 cucTeMaTU4eCcKui aHann3. BakHelne KauecTBeHHbIE
pEeaKIMy KaTHOHOB.

3ammra JIP

Baxxnelme kayeCTBEHHbIE peaklMi aHMOHOB. KOHTposbHas

3amura JIP




MIpaKTUYECKAasl 3a7]a4a Ha ONPE/IENIEHNE KAaTUOHOB U aHHOHOB B CMECH.

3 |Pemenue pacyeTHBIX 3a7a4 10 TeMaM «XHUMHYECKOE PABHOBECHE. PacuerHbie
KucnorHo-ocHOBHBIE peakuuu. Pacuer pH BOJHBIX U HEBOJHBIX 3a/1aHUs
pPacTBOPOB KHUCIIOT, OCHOBaHUH, aM(poauTOB. bydepHbie pacTBOpPBI». 3amuTra JIP

4 |KucioTHO-0OCHOBHOE TUTpOBaHue. [lepBryHbIE U BTOPUUHBIE PacuerHbie
crangaptsl. lIpurorosnenue u cTaHapTU3aLMs pacTBOPA ILIEJIOYH. 3a/1aHUS

3amura JIP

5 |OnpeneneHue CUIBHOM KUCIOTHI B pacTBope. Onpenenenue PacueTHbIe
KHCJIOTHOCTH MUIIEBOTO MPOIYKTa METO/I0M KHCIOTHO-OCHOBHOI'O 3a/laHus
TUTpPOBaHUs. PacyeT pe3yapTaToB mpsiMOro, 00paTHOTO, 3amura JIP
3aMECTUTEIBHOIO TUTPOBAHUS.

6 |Onpenenenue a30THON M OOPHOM KUCIIOT MIPH UX COBMECTHOM 3amura
IIPUCYTCTBUH. PacdyeT KpUBBIX KMCIOTHO-OCHOBHOI'O TUTPOBAHUS. JIP

7 |Omnpenenenue kapOOHATa U MIEIOYH NPU KX COBMECTHOM MpuUcyTcTBUU. |3amura JIP
Pacuer nHIMKATOPHBIX OLIMOOK KUCIIOTHO-OCHOBHOTO TUTPOBAHMSI.

8 |OmpeneneHue HaNIPaBICHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX Pacuernbie
peakuuil. [IpuroroBnenue u crangapTU3alys pacTBopa epMaHraHara |3aJaHus
Kaus. Samura JIP

9 |[IepmanranaToMeTpu4ecKoe onpeaeNeHUE Kemesa. 3amura JIP

10 |MuaukaTopHbIE METOABI PEIOKC-TUTPOBaHUS. PeToOKC-UHINKATOPBI.
buxpomaroMmerpudeckoe onpeaeseHue xenesa ¢ TupeHnIaMHHOM

11 |lIpuroroBieHHE U CTAHIAPTH3AIMSA PACTBOPA THOCYIb(aTa HATPHS. 3amura JIP
HNopomerpuueckoe onpeaeneHue Meau.

12 |KomIuiekcOHOMETPUUECKOE ONpeieeHne KallblUs U MarHus B 3amura JIP
pacTBOpe MpU UX COBMECTHOM IMPUCYTCTBUH. OIpeieleHne KECTKOCTH
BOJIBI.

13 |Onpenenenue antoMUHUSA OOpaTHBIM TUTPOBaHHEM. PacueT KpuBBIX 3amura JIP
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMUS.

14 |Metoast Mopa, @onsrapaa u @asHca 11 GuUKCUpoBaHus KoHeuyHoH  |PacueTHble
TOYKHU TUTpoBaHus. OnpeerneHne XJI0puaoB MeTooM Mopa B 3a7aHus
MUIIEBOM IIPOAYKTE 3amura JIP

15 |H3ydenue npaBui B3BEHIMBAHUS HA aHAINTHYECKUX Becax. Pacuernbie
['paBuMeTpuuecKoe onpeneieHue xenesa. Pacuer pe3ynbratoB 3a/laHus
IrpaBUMETPUYECKOro aHann3a. Pacuer noreps 3a cuyer pacrBopumocty  |3amura JIP
ocaJika.

Ko 6cem nabopamopmvim pabomam umeromcs Memooudeckue YKa3anus, ymeepicoenuvle Ha
kagedpe anarnumuyecxou xumuu Kyol'y

4 cemecTp




dopma TeKyIero

No Temsbl 1a00paToOpHBIX PadOT
KOHTPOJIS
1 3 4
1. [DKCTpaKIMOHHO-CIEKTPOPOTOMETPHUIECKOE ONIPEACIICHHUE 3anura JIP
He(TENPOIYKTOB B MPUPOIHBIX Bogax mMetogoM MK-crekrpockonuu
2 |3yyeHnue mnpuHIHNIA paboThl aTOMHO-a0COPOIIMOHHOTO 3ammura JIP

cnekrpomerpa ¢ OTA. OnpeneneHue TSHKEIOro MeTaia METOA0M
aTOMHO-a0COPOIIMOHHOI CLIEKTPOCKONUH. DKCKYPCHS B
71a00paTOPHIO ATOMHOM CIEKTPOCKOINH

3 [M3yuenue npuHIMna paboThl aTOMHOTO YMUCCHOHHOTO 3amura JIP
CIIEKTPOMETPA C UHAYKTUBHO CBSI3aHHOM m1azMoil. OnpeneneHue
cocTaBa MOPCKOM BOJIbI METO/I0M aTOMHOM SMHUCCHOHHOMN
CIIEKTPOCKONNH. JKCcKypeus B tadoparoputo MCII-aromHoi
CHEKTPOCKOIUU

4 |M3ydeHue npuHLIUINA PaOOThI IHEPTOAUCTIEPCUOHHOTO 1 3amura JIP
BOJIHOAMCIIEPCUOHHOTO PEHTI€HO(DITYOPECIEHTHBIX CIIEKTPOMETPOB.
Omnpenenenne Ka4eCTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa
METAJJTNYECKOro CIUIaBa 0e3 pa3pylieHus npoObl. DKCKypCcHus B
712a00paTOPHIO PEHTTCHOBCKOW CHEKTPOCKOTHH

5 [Hactpoiika pH-meTpa no Oydepubim pactBopam u onpeaenenue pH |[3amura JIP
KOHTPOJIBHOT'O pacTBoOpa

6 |OnpeneneHue HUTPATOB METOAOM MPSMOM MTOTECHITMOMETPHH C 3ammuTa JIP
HUTPAT-CEJICKTUBHBIM AJIEKTPOJIOM

7 |OnpeneneHue xxene3a METO0M MOTSHIIMOMETPUIECKOTO 3ammuTa JIP
TUTPOBAHHUS

8 |OmpeneneHue COMSIHON KUCIOTHI METOJOM KYJIOHOMETPUYECKOTO Samqura JIP

TUTPOBAHHUS

9 |Onpenenenue menouYd METOAOM KOHAYKTOMETPUYECKOTO 3ammuTa JIP
TUTPOBAHUS

10 |Onpenenenue Menu METOJIOM aMIIEPOMETPHUYECKOT'O TUTPOBAHUS 3ammuTa JIP

11 |KayecTBeHHBIH aHAIN3 CMECH AMHUHOKHCIIOT METOJIOM SammTa JIP

TOHKOCJIOIHON Xpomartorpapuu

12 |Ompenenenune sTuaneraTa v 3TaHoOJa B CTOYHBIX Bojax MeTojoM  (3amura JIP
ra3oBoil xpomaTorpaduu

13 |U3ydenue npuHLIMIA 1EHCTBUS MaccC-CIEKTPOMETPa U 3amwura JIP
XpoMaToOMacc-CeKTpoMeTpa. DKCKYpPCHs B XpoMaTorpapuiecKuil
LIEHTP KOJIOro-aHanuTudeckoro neHtpa Kyol'y

14 |U3ydenue npuHLIKIIA pabOTHl CHHXPOHHOTO TepMoaHaiau3aTopa u  (3ammra JIP
nepusatorpada. VccrienoBanue cBOCTB TBEpAOro Marepuaia Ha
nepuBatorpadge. IKCKypcus B 1aOOpaTOPUIO0 TEPMUUECKOTO aHAIN3a

Ko 6cem nabopamopmvim pabomam umeromcs Mmemooudeckue YKa3anus, ymeepicoenuvle Ha
kagedpe anarumuyecxou xumuu Kyol'y

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboThl - HE IPETyCMOTPEHbBI



2.4 IlepeyeHb Y4eOHO-METOAMYECKOI0 o0ecrmedeHUs] ISl CAMOCTOSTEJbHOI
padoThI 00yYAOIIMXCH 10 AUCHUIIMHE (MOTYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI

Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSTEILHON pabOThI
1 2 3
1 | Ilpopabotka yae6HOTO |1. MeTonnyeckue peKOMEHIAINK K OPTaHnu3aluy Ay TMTOPHOU U
(TEOPETUYECKOTO0)  |BHEAYIUTOPHOM  (CaMOCTOSITEIBHOW)  PabOThl  CTYACHTOB:
Marepuaia metonudeckue ykazanms/ coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanoB, H.B. Jloza. — KpacHonap:
Ky6anckuii roc.yn-1, 2018. 89 c.
2. T.b. Ilounnok, 3.A. TemepnaiieB. AHaIUTHYECKasT XUMHUS.
CriekTpoCKONIMYeCKHe METObl aHajau3a. YdeOHoe mocobue.
Kpacunonap, KyoI'Y, 2013.
3. T.b. [Ilounnok, 3.A. Temepnamen. MonekyisapHas
abcopOuunonHas cnektpockonus. Kpacnonap, Kyol'Vy, 2016.
4. Y4eOHUKY ¥ 3aJJaYHUKHU U3 CIIHUCKA OCHOBHOW JINTEPATYPHI.
Brmonnenue 1. Meroanueckrue peKOMEHIAIIMU K OpraHU3aliK ayIUuTOPHOHN U
WHIUBUIYAJIbHBIX ~ |BHEAYAUTOPHOM  (CaMOCTOSITENBHOM) pabOThl  CTYJCHTOB:
3aJlaHul, MOArOTOBKa |MeTonuyeckue ykazanus/ coct. T.II. Cropoxenko, T.b.
COOOIIECHUH [Tounnokx, A.B. becnanos, H.B. Jloza. — KpacHonap:

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

2. T.b. Tlounnok, 3.A. TemeppaaimieB. AHaIUTHYECKas XUMUS.
CriekTpocKONUYecKre MeETOfbl aHaiau3a. Y4eOHoe mocolue.
Kpacuomnap, KyoI'Y, 2013.

4. T.b. Ilounnok, 3.A. TemepnameB. MonexynsipHas
abcopOuunonHas crnekrpockonus. Kpacnonap, Kyol'Vy, 2016.

3. YyeOHUKH U 33/Ja4YHUKU U3 CIIMCKA OCHOBHOM JINTEPATYPBI.

IToaroroBka k
TEKYLIEMY KOHTPOJIIO

1. Meroanueckrue peKOMEHJalluu K OpraHu3aliy ayIuTOPHOHN U
BHEAYJAUTOPHOW  (CaMOCTOATENbHOH) paboThl  CTYICHTOB:
Metonuyeckue ykazanus/ coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jloza. — KpacHogap:
Ky6anckwuii roc.yn-1, 2018. 89 c.

2. T.b. Tlounnok, 3.A. TemeppameB. AHaIUTHYECKAs] XHUMUS.
CrnexkTpockonuueckue MeTOoJbl aHanu3a. YdeOHoe mocodue.
Kpacnonap, KyoI'Y, 2013.

3. T.b. TIlounnok, 3.A. Temepnames. MonekynspHas
abcopbumonHas cnektpockonus. Kpacnogap, KyoI'V, 2016.

4. YyeOHUKY U 3aJJaYHUKHU U3 CIIMCKA OCHOBHOMW JIUTEPATYPBHI.

Y4eOHo-MeTOINYECKHE MaTepuaibl sl CAaMOCTOSITEIbHOM paboThl OOyJaromuxcs U3

qyucCijla HHBaAIWMJIOB HW  JIHI

C OrpaHMYECHHBIMH BO3MOXHOCTAMH 3710poBbsi (OB3)

MpEaoCTaBIAOTCA B (bopMax, aIallTUPOBAHHBIX K OTPaHUYCHHUAM HUX 310POBbSA U BOCIIPUATHA

uHpOpMaLUu:

JIjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,
— B (hopMe 3IIEKTPOHHOI O IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.

JUid U1 ¢ HapyIIEHUAMH CiIyXa:

— B TIe4aTHOM opme,




— B (hopMe DIEKTPOHHOTO TOKYMEHTA.

JIJ1s1 JTUTI ¢ HApyIISHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIEpeUeHb MOKET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0yyJarouxcs.

3. ObOpa3oBaTesIbHbIEe TEXHOJIOTHHM, NMPHMEHsieMble NPH OCBOCHHUM IMCHMILIHHBI
(Momy.Jis)

B npomecce ocBoeHus NaHHOW Y4eOHON NMCHMIUIMHBI HMCIOIB3YIOTCS CIEAYIOIINE
00pa3oBaTeNIbHbIE TEXHOJIOTUU: CaMOCTOsTeNIbHAs paboTa CTYIEHTOB, IPYIIIOBbIE IUCKYCCUH,
IPOBOIUTCS Pa300p MpakTHUECKuX 3agad. lIpeaycMOTpeHbl KOHTAKTHBIE Yachl, B PaMKax
KOTOPBIX IPerojiaBaTellb, ¢ OJHOW CTOPOHBI, OKa3bIBAET MHIAMBHyalbHbIE KOHCYJbTALlUU I10
XOJly BBIIOJIHEHHS CAMOCTOSITENIbHBIX 3a/1aHUl, a C APYroil CTOPOHBI, OCYIIECTBISAET KOHTPOJIb
U OLIEHUBAET pe3yiabTaTbl 3TUX HHIUBUAYaJIbHBIX 3adaHuil. Ilpumensercs oOcyxneHue
pe3ysnbTaToB  pabOThl CTYIAEHUECKMX MCCIEA0BAaTEIbCKUX TIPYII; HEKOTOpBIE pa3lieibl
TEOPETUYECKOI0  Kypca  pacCcMaTpUBAIOTCS  C  MCIIOJIb30BaHMEM  Olepexarolien
CaMOCTOSITENIbHOM paboOThl: CTYACHTHI MOIYYaroT 3aJjaHie Ha W3Y4YeHHE HOBOIO Marepualia 10
€ro U3JI0’KEHUS Ha JIEKLIUH.

B pamkax u3yuyeHus IUCHUIUIMHBI IPEIYyCMOTPEHO MOCEIIEHUE J1abopaTOpuil DKOJIOT0-
AQHAJIMTUYECKOTO IIEHTPA U IIEHTpa KOJUIEKTUBHOTO moJib3oBanust Kybanckoro
TOCYHUBEPCUTETA.

HJ’IH JiaL € OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA NPCAYCMOTPCHA OpraHU3alsa
KOHCYJIBT&HI/IfI C UCITIOJIb30BAHHEM BHCKTpOHHOﬁ IIOYTHI.

4. OueHo4YHble CpeACTBAa /JI1 TeKYylIIero KOHTPOJISI YCIeBaeMOCTH U
NPOMEKYTOYHOM aTTecTaluu

OreHOuHBIE Cpe/cTBa IMpeJHa3HAueHbl sl KOHTPOJS W OLEHKH 00pa3oBaTeIbHBIX
JOCTHKEHUI 00yJaromuxcs, OCBOUBIIUX Mporpammy yueOHOM nucuuruivHbl «lIpaktukym no
AQHAJTMTUYECKON XUMUM.

OneHoYHbIE CPECTBA BKIKOYAET KOHTPOJIbHBIE MAaTEpUAIbl AJIsl IPOBEACHUS TEKYIIETro
KOHTPOJISl B (JOpME BOMPOCOB M 3aJlaHUM K 3aIuTe Ja00paTOpHBIX padoT, U MPOMEKYTOUHOMH
aTTecTaluuu B (GOpMe BOIPOCOB U 33JaHUM K 3aueTy.

IIpumepHbIe TEMBbI KPATKHX YCTHBIX COOOIIEHMIA:

1. Oprannyeckuii 35eKTpoaHaIN3 Ha MOAU(PHUIIMPOBAHHBIX JEKTPOJaX: MOAXOIbI U
NIEPCIIEKTHUBBI.

2. MuKpo- ¥ HAHOYACTHIIBI B HEOPTAaHUIECKOM AJIEKTPOAHAIIN3E.

3. OpraHuueckue peareHThl B aHaIU3€e: COBPEMEHHbIE TeHICHIIUH.

4. Vicnonb3oBaHHUE 3JIEKTPOINOINMEPU3OBAHHBIX MATEPUATIOB B COCTaBE
AIIEKTPOXUMUYECKHE CEHCOPOB: MPOOIIEMBI U IOCTUKEHHUS.

5. CnexkTpockonusi KOMOMHAIIMOHHOTO PACCEsSHUS: HOBOE 00 U3BECTHOM.

6. PagnoakTHBallMOHHBIN aHAIN3: PaIMOAKTUBHOCTh HA CIIy)KO€ aHAIUTHUKOB.

7. CynepTOKCHUKAaHTHI B 00bEKTaX OKPYXKAIOIICH Cpe/ibl: aHATUTHIECKUE TIPOOIEMBI 1
pelieHusl.

8. ABtoMaTu3zanus J1a00paTopHOTO aHATIN3a — HAacTosIIee U OyayIiee.

9. CnekTpoCKOMUYECKHe METO/IbI OIPeIeTICHHs COCTaBa KOMIUIEKCHBIX COeIMHEHUH.

10. CIeKTpOCKOMMYECKHE METO IbI ONIPE/ICIICHUS] KOHCTAHT YCTOWYMBOCTH KOMITIEKCHBIX



COCIMHEHU.

11. Coueranne xpomatorpapuu U CIEKTPOCKOTHH: BOZMOKHOCTH M MPEUMYIIIECTRA.

12. KomnproTepHbIe BO3MOXKHOCTH 00ECIICUEeHHUS KaueCTBa Pe3yIbTaTOB aHAIM3A.

13. Unentudukamnus BEIIECTB U €€ HAIC)KHOCTD.

14. buoceHcopsl B COBPEMEHHOM aHAJIU3E.

15. TecT-MeToIbI aHANIM3A: OT AAJICKOTO MPOILIOro K HEJAJIEKOMY OyayIemy.

16. DnexTpoHHBIH HOC: (PaHTACTHKA UM PEATbHOCTH?

17. DneKTpOHHBIN SA3BIK: 3AMEHST JIU IPUOOPHI JItOICH?

18. buonoruueckue METO/IbI aHATTN3A.

19. JIpa B 0JTHOM: IIPEUMYIIIECTBA M JOCTH)KEHUSI KOMOMHUPOBAaHHBIX METOJIOB aHAITN3A.

20. MUKpOBOJTHOBOE U3ITyYCHHE B aHAJIH3E.

21. TloBeimenne HHPOPMATUBHOCTH METOIa COBPEMEHHON XpoMaTorpaduu — myTH
peLIeHHS.

22. l[BeToMeTpus B aHAIM3€E: BCE JIM MBI 3HAEM O IIBETE.

23. IIpo60ooT6op 1 MPOOOMOATOTOBKA MPUPOAHBIX BOJ — HET JIM OJBOIHBIX KAMHEH?

24. Vctopus pa3BUTHS Ka4eCTBEHHOTO aHAITN3a.

25. UcTtopus pa3BUTHI XMMUYECKUX METOJIOB aHAIIN3A.

26. VicTopus pa3BUTHS CIIEKTPOCKOITUYECKUX METOJIOB aHATN3a

IMoanblii NMepeICHb ﬂaﬁopaTopmﬂx paﬁoT U KOHTPOJIbHBIX BOIIPOCOB K HUM
3 cemecTp

JlabopaTopuas padora Nel

Tema: Texnuka nadopamophnvix padom é ananumuyeckoil nadvopamopuu. /[poouiii u
cucmemamuyeckuil ananus. Baxicneiimue kauecmeennvle peakyuu KamuoHoe.

1. Amnanutuyeckas peakuusa. AHaJIUTHYECKUE MpU3HAKU. YyBCTBUTEIBHOCTH U
CEJIEKTUBHOCTh aHAJMTUYECKON PEAKIIHH.

2. IpoOHbIi U cucTeMaTUYEeCKHU aHaH3.

3. [IpuHuun nejaeHus KaTHOHOB M AaHMOHOB HA aHATUTUYECKUE TPYIITIHIL.

4. PaznuuHble CXEMBI CHCTEMATUUECKOTO aHAJIN3a KATUOHOB.

5. KucioTHo-1menouHass cxema pasJelieHuss KaTHOHOB. [IpuHaIIeKHOCTh KAaTHOHOB K 1-6
AHAIUTUYECKUM rpynnam. [ pynnoBeie peareHThbI.

5. BaxHelilve KaueCTBEHHbIE PEAKIIMN KATUOHOB 1-6 aHAIMTUYECKUX TPYIIIL.

JlaGopaTopHas padora Ne2

Tema: «Badicheiiuuue KauecmeeHHble peakuuu aHuUoHOe. K‘onmpwzbnaﬂ 3a0aua Ha
onpe()eﬂenue KamuoHna u aHuoHa 6 cocmaee cojin»)

1.TlpuHnmn pa3jaeieHus] aHUOHOB Ha aHAJIWTHYECKWE TPYNIbl B 3aBHCHUMOCTH OT
PacTBOPUMOCTH BaKHEUIIINX COCTMHEHUN.

2. IpuHaANeXKHOCTh AaHHOHOB K 1-3 aHanUTHYECKUM Tpynmnam. [ pynmoBbie peareHThI.

3. BakHelimuie KaueCTBEHHbBIC peaKn aHUOHOB -3 aHATUTUYECKHUX TPYIIIL.

4.VI310KUTe XOJ] CUCTEMATHYECKOTO aHaJIN3a B MPOIECCE OMpeAeTieHUs] KaTHOHA U aHHOHA
B COCTaBE COJIH.

JlaGoparopHas padora Ne3



Tema: «Pewienue pacuemuvix 3a0au no memam «Xumuueckoe pagnogecue. Kucnomno-
ocHosnble peakuyuu. Pacuem pH 600HbIX U HE60OHBIX PACMEOPOE KUC/IO0M, OCHOBAHUI,
ameponumos. Bygepuvie pacmeopov.

1.Chopmynupyiite 3akoH JneicTByromux macc. Ilokakute nelCTBHE 3TOro 3aKOHa Ha
KOHKPETHBIX ITPUMEPAX.

2. TepMmoguHaMuyecKas, peajibHasi W YCIOBHas  KOHCTAaHTHl  paBHOBecus. DaKTophI,
BIIMSIIOIME HA UX BEJINYMHY.

3. AktuBHOCTh NOHOB. Koadpumment akruBHocTH. oHHAs cuita pacTBopa. Pacyer nonnoi
CHJIBI pacTBOpa U KOA(PPHUIIMEHTOB aKTUBHOCTH HOHOB.

4.KoapdunueHT KOHKYpUpYIOLIEH peakiiui 1 MOJIbHAs 7107151 HOHA. BIBON ypaBHEHMI IS
pacyera  MOJBHOM  JIOJIM  HMOHOB B  YCJIOBHUAX  I[POTOHUPOBAaHUS U
KOMIUIEKCOOOpa30BaHUsI.

5.KoHcTaHTa 1 cTeneHp AUCCoLUalMy MJIeKTPoInTa. 3aKoH pazbasienus OcTBaibia.

6. laiiTe ompeneneHne KUCIOTH U OCHOBAHMS C TOYKH 3PEHUS MPOTOJIMTUYECKON Teopuu
bpencrena-Jloypu. IlpuBenute npumepbl HEUTpaIbHBIX M 3apsKEHHBIX KHCIOT H
OCHOBaHUH.

7.TloHATHE O CONPSKEHHOM KMCIOTHO-OCHOBHOM IMpPOTOJIMTHYECKOM mape. [Tpumepsl.

8. ABronporonu3. Koncranra aBronporonunsa. inons! mnonus u nuara. [Ipumepst

9.PaBHOBecusi B pacTBopax amgoautoB. BeiBeaure ¢popmyny nis pacuera pH B pactBope
amdonura. [Ipumepsr.

10. IlpuBeaure mpumepbl M HANUIIUTE yYpaBHEHUS pPEAaKLUUH B3aMMOAEHUCTBUS KHUCIOT U
OCHOBAaHMH C aM()UIIPOTHBIMH PACTBOPUTEISIMH.

11. Vkaxure poib pacTBOpUTENS B NPOSIBIEHUM KHUCIOTHBIX WJIM OCHOBHBIX CBOWMCTB
IIPOTOJIUTOB.

12. NonHoe npousBeaeHue Bojbl. BogopoaHblil 1 ruIpOKCHIIbHBINA OKA3aTEeNH.

13. Yro sBisieTcss MEpOH KHUCIOTHOCTH (OCHOBHOCTH) HEBOJHBIX pacTBopoB?? Jlaiite
olpeieNieHne, KaKie PacTBOPhI CUUTAIOTCS KMUCIIBIMU, LIETOYHBIMU, HEHTPAIbHBIMU.

14. Jlalite ompeneneHWe KOHCTAHTBI KHCIOTHOCTH, KOHCTaHTBhI OCHOBHOCTH, [IpuBenute
npuMepbl. BbiBeauTe ypaBHEHME, YCTaHABIUBAIOIIEE CBSA3b MEXIY KOHCTaHTaMU
KHUCJIOTHOCTH U OCHOBHOCTH ISl CONPSYKEHHOW MPOTOJUTUUECKON Taphl.

15. bydepnsie pactBopsl. CocTaB, MeXaHU3M OypepHOro AeHCTBUS.

16. bydepnast emkoctb. DakTOphl, BIMAIONINE HA BETMUMHY OydepHoil emxoctu. Pacuer
OydepHOIi eMKOCTH.

17. BeiBon dhopmynel aist pacuera pH pactBopa cinaboii KUCIOTHI (c1a00r0 OCHOBAHUS )

JlaGopaTopHnas padora Ned

Tema: Kucnommo-ocnoenoe mumposanue. Ilepeuunvie u emopuunsle cmanoapmol.
Ilpuzomoenenue u cmanoapmusayus pacmeopa uie104u.

1.OcHOBHBIE TMOHATHSA TUTPUMETPUYECKOTO METOAA aHaiu3a. Touka SKBUBAJEHTHOCTH.
Koneunas Touka tutpoBanus. Turpant. Muaukarop.

2.OCHOBHBIE TPeOOBaHUS, IPEIBSBIAEMbIE K PEAKIUSAM B TUTPUMETPHUECKOM METOJIE.

3.IlepBuuHbIe cTaHIAPTHBIC BemlecTBa. TpeOOBaHUS K MIEPBHYHBIM CTaHAapPTaM, TPHMEPHI.
OcHOBHBIE CIOCOOBI IPUTOTOBIICHUS CTAHIAPTHBIX PACTBOPOB.

4. BTopu4HbIe CTaHJAPThI, yCTAHOBJICHHE WX TOYHON KOHIIEHTPAIIHH.

5.OcHOBHBIE paboyKe PacTBOPHI B KUCIOTHO-OCHOBHOM TUTPOBAHMUHU. YKAXKUTE BEIECTBa,
[0 KOTOPBIM MPOBOAAT CTAaHAAPTH3aLUI0 ITHUX pacTBOpoB. Hamummre ypaBHEHMS
peakuuil.

6. TurpoBaHue 1Mo crnocoOy MUMETHPOBAHUS U 1O CIOCO0Y OTAEIBHBIX HaBECOK. DopMyIIbI
JUIS pacyeTa pe3yJIbTaTOB TUTPOBAHUS.
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7.laiiTe ompeneneHUE CIEAYIOUIMM TOHATHAM: THTP pacTBOpa; THTP pacTBopa IO
ONpeNeNIIEMOMY  BEIIECTBY; OSKBHBAJICHT BELIECTBA; (PAKTOP 3KBUBAJIECHTHOCTH;
MOJISIpHAsi KOHIIGHTpaLusi SKBHBaJeHTa; MaccoBas nois. llpuBeaure dopmymsl,
CBSI3bIBAIOILME 3TH MOHATHUS.

8.OcHOBHBIE €cITOCOOBI TUTPOBaHUS (TIpsIMOE, 00paTHOE, IO METOy 3aMernenus). [IpuHmmmn
pacuera pe3ynbTaTOB TUTPOBAHHUS.

9.HanumuTe ypaBHEHHs JUIsI pacueTa MacChl aHAJIUTa IO pe3ylbTaTaM MpsSMOTo,
00paTHOTrO M 3aMECTUTEILHOIO TUTPOBAHUS.

10. Hanumure ypaBHEHHE B3aMMOACWCTBUS PAaCTBOPA IIEIOYH C MEPBHYHBIM CTaHIAPTOM,
YKa)XUTe ero (GakTop SKBUBAJICHTHOCTH.

11. M300pa3uTte KpUBYIO TUTPOBAHUS U OOBSICHUTE BHIOOp MHAMKATOPA.

JlabopaTopnasi paGora NeS

Tema: Onpedenenue cunvnoli Kuciomwvl 6 pacmeope. Onpedenenue KuciomHOCHMU
RUWE6020 NPOOYKIA MEMOOOM KUCTIOMHO-0CHO8HO020 mumposanus. Pacuem pesynomamos
npPAMO20, 00PAMHO20, 3AMECMUMENLHO20 MUMPOBAHUSL.

1.OcHOBHBIE = TIOJNOKEHUS ~ HOHHO-XPOMO(OPHOH  TEOPUH  KHCIOTHO-OCHOBHBIX
uHaukaTopoB. Tayromepusanusa. Juccoumanusa unaukaropa. KoHCTaHTa KHCIOTHO-
OCHOBHOT'O MHAMKATOPA.

2.VnTepBan nepexonia OKpacku KUCIOTHO-OCHOBHOrO MHAuKaTopa, pT. CBsA3b MHTEpBajia
IIepexo/ia OKPaCK! KMCIOTHO-OCHOBHOTO MHIMKATOPA U €T0 KOHCTAHTBHI.

3.IlonsTre 0 xpomModopax M ayKCOXpomax. YKaKuTe XpoMo(opbl M ayKCOXpOMBI  Ha
nprMepe KHUCIOTHO-OCHOBHBIX MHAWKATOPOB W3 TPYII a30KpacuTenel, ¢ranenHoB u
cynb(hodTaNenHOB.

4.Hanumure CTpyKTypHBIE (opMynasl o00eux TayToMepHbIX ¢GopM deHondraienna,
METUJIOpaHKa, Hapa-HUTPopeHona U OOBSICHUTE MEXaHU3M M3MEHEHUS OKPAaCKU 3THX
WHJMKATOPOB.

5.HazoBuTe OCHOBHBIE TIpyNNbl KHUCIOTHO-OCHOBHBIX MHIMKATOPOB, YKaXHUTE HX
XpPOMOQOPBHI.

6. PakTOpbl, BIUAIOINIME HAa OKPAaCKy pAacTBOPOB KHCIOTHO-OCHOBHBIX WHIMKATOPOB.
OcHoBHbIE TpeOOBaHUS, IPEIbABISIEMbIE K KUCIIOTHO-OCHOBHBIM HHUKAaTOpaM.

7.KpuBble THTPOBaHUS CHJIBHBIX KHCIOT M OCHOBaHUH. CTeneHb OTTUTPOBAHHOCTH.
Ckaudok TutpoBanus. Pacuer pH 11g mocTpoeHust KpUBBIX TUTPOBAHUS CUIIBHBIX KHCIIOT
Y OCHOBAHU; NPEEIIbHbIE 3HAUE€HUS KOHIICHTPAMi TUTPYEMBIX BELIECTB.

8.Bprunciienue pe3ynabTaToB TMPSMOTO, OOPAaTHOTO MW 3aMECTUTENBHOTO  KHCIOTHO-
OCHOBHOT'O TUTPOBAHHS.

9. PacuyeTs! pu NPUTOTOBIICHUH PACTBOPOB HEOOXOIMMOI KOHIIEHTpauuu. TUTp, MaccoBas
JI0JIs, MOJISIpHAsl KOHILIEHTpAlMsl 3KBUBAJICHTA U NEPEXO] OT OJHOW KOHLIEHTPAalMH K
JIPYTOH.

10. MoxxHO 1M B KadecTBE TUTPAHTOB MCIIONIb30BaTh cialOble KHCIOTHI M OCHOBAaHUS?
[Touemy?

11. Beruucnenue pH pacTBopoB B mpolecce KUCIOTHO-OCHOBHOTO TUTPOBAHMS.

12. MeToinka onpe/ielIeHne CHIIBHOM KUCIIOTHI B pacTBope. [TpuHIMIT BEIOOpa HHIUKATOPA.

13. Hanummre ¢opMyny Juis pacyeTa KHCIOTHOCTH THIIEBOIO MPOAYKTA. YKaXHUTe
€UHUILY U3MEPEHUS KHUCIIOTHOCTH, IPUBEIUTE €€ ONPECIICHHE.

JlaGoparopHasi padora Ne6

Tema: Onpeodenenue azomnoil u GOpHOIU KUCIOM NPU UX COBMECHHOM RPUCYHICHIGUU.
Pacuem Kpugvlx Kuc10mHo-0CHO6HO20 MUMPOBAHUAL.
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1. Hammmmre cTtpykTrypHbie GOpMyasl o0enx TayToMepHbIXx (opm deHondranenna,
METHJIOpaHXKa, Mapa-HUTPOoPEeHONa U OOBSICHUTE MEXaHU3M M3MEHEHHUS OKPAaCKU 3THX
UHIUKATOPOB.

2.Ha3oBUTE OCHOBHBIE TPYINIbl KHUCIOTHO-OCHOBHBIX HWHAMKATOPOB, YKaXHUTE UX
XpOoMO(DOPHI.

3.IIpuHUMD onpeneneHus ABYX KHCIOT MPH COBMECTHOM MPUCYTCTBHH METOJOM MPSMOTO
TUTPOBaHUA. YpaBHEHUS peakiluii, 000CHOBaHKE BHIOOPA WHIMKATOPOB.

4. TlpyHUMn BBHIOOpPa MHIUMKATOPOB IS ONpEICNCHHS CMECH JBYX KHCIOT (ABYX
OCHOBaHUH).

5.KpuBble TUTpOBaHUA CIa0BIX KUCIOT U OCHOBaHUM. CTeneHb OTTUTPOBaHHOCTH. CKauok
tutpoBanusa. Pacuer pH ans moctpoeHus KpUBBIX TUTPOBAHUSA CIAObIX KHUCIOT U
OCHOBAHMU; MpeeNIbHBIC 3HAYEHUSI KOHIICHTPAILIUl TUTPYEMBIX BEUIECTB U UX KOHCTAHT
KHCJIOTHOCTH (OCHOBHOCTH).

6.IIpu KakoM yCIIOBHM BO3MOXHO pa3JelibHO€ TUTPOBAHUE CMECH KHUCIOT WM OCHOBAaHUM
(MM MHOTOOCHOBHBIX KHCJIOT ¥ MHOTOKHUCJIOTHBIX OCHOBaHUi) 1o cryneHsam? OTBer
MOTHUBHpPYWTE.

7.OCHOBHBIE TpPUEMBbl TUTPOBAHHUS OYEHb CHNAOBIX KUCIOT U ocHoBaHui. [lpuBenute
PUMEPHI.

8.OCHOBHBIE THIBl MHIUKATOPHBIX OHIMOOK B KHCIOTHO-OCHOBHOM THUTPOBaHUHU. 3HaK
WHIUKATOpHOU ormmnoOku. [Ipumepsr.

9.Pacuer ckauka Ha KpUBOW THUTPOBaHUS clabOW (CHJIbHOM) KHCIOTHI CHIJIBHBIM
OCHOBaHueEM; c1aboro (CHIbHOI0) OCHOBAaHMS CHIBbHOHM kucioroil. IlpunHuun noabopa
WUHIUKATOPOB.

JlaGoparopHasi padora Ne7

Tema: Onpedenenue kapoonama u wie04u npu UX cO8MeCmMHOM npucymcmeuu. Pacuem
UHOUKAMOPHBIX OUWLUOOK KUCTIOMHO-0CHOBHO20 MUMPOEAHUA.

1.Onpenenenne kapOOHAT - W THAPOKAPOOHAT-MOHOB IPH COBMECTHOM MPHCYTCTBHH.
MeTtoauka, 000cHOBaHUE BBIOOpA MHAUKATOPA, YPABHEHUS PEAKIIHIA.

2.OmnpeneneHne kapOOHATa HATPHUSI U THAPOKCUAA HATPHS MIPH COBMECTHOM MPHUCYTCTBUH.
MeTtoauka, 000CHOBaHUE BBIOOpA MHAUKATOPA, YPABHEHUS PEAKIIHIA.

3. [IpuHIun ompeneneHus: ABYX KUACIOT IPU COBMECTHOM MPUCYTCTBHU METOJIOM TIPSIMOTO
TUTPOBAHUS.

4. TlpuHuun BbeIOOpa UWHAMKATOPOB JUIS ONPENENIEHHUS CMECH JIBYX KHCIOT (IBYX
OCHOBaHUM).

5.KpuBble TUTpOBaHUS CIa0BIX KUCIOT U OcHOBaHUI. CreneHb OTTUTpoBaHHOCTU. CKavyoK
tuTpoBaHus. Pacuer pH ans mocTpoeHHs KpUBBIX TUTPOBAaHUSA CHAOBIX KHCIOT H
OCHOBaHUH; MpeJeIbHbIC 3HAYCHHS KOHIIEHTPAIIUH TUTPYEMBIX BEIIECTB U UX KOHCTaHT
KHCIIOTHOCTH (OCHOBHOCTH).

6.IIpu KakoM yCIIOBHHM BO3MOXHO pa3JelIbHOE TUTPOBAHUE CMECH KHUCIOT MM OCHOBAHHMA
(MM MHOTOOCHOBHBIX KHCJIOT ¥ MHOTOKHCIIOTHBIX OCHOBaHUi) mo cryneHsam? OTBeT
MOTHUBHpPYWTE.

7.OCHOBHBIE TIpUEMBbI THUTPOBAHHUS OUYEHb CNAOBIX KUCIOT U ocHoBaHWH. [IpuBemute
MIPHMEPBI.

8.OCHOBHBIC THIBl HHIUKATOPHBIX OMIMOOK B KHCIOTHO-OCHOBHOM THUTPOBaHUHU. 3HAK
WHIUKATOpHOU omunoOKu. [Ipumepsr.

9.Pacuer ckauka Ha KpUBOW THUTPOBaHUS Cla0OW (CHIIBHOM) KHCIOTHI CHIIBHBIM
OCHOBaHHUEM; CJIA00TO (CHUIILHOTO) OCHOBAHUS CWJIBHOW KucimoTou. [Ipuanmm mombopa
WHIUKATOPOB.

12



JlabopaTopnasi paGora Ne8

Tema: Onpe()eﬂerme HanpaeieHUuA OKUCIUME/IbHO-60CCMAHOBUMEIbHbBIX peakuuﬁ.
Hpuzomoeﬂenue u cmaudapmumuu}l pacmeopa nepmaHzanama Kajius

1.TlonsiTHe O ralbBAHUYECKOM dJIeMeHTe, puMepbl. CTaHAAPTHBIA BOAOPOIHBIN 3JEKTPO,
€ro yCTpOMCTBO M Ha3HAUYCHHUE.

2.CrangapTHbIA U GOPMaTILHBIN OKHUCIUTEIPHO-BOCCTAHOBUTEIbHBIN MOTCHITHAN. Y KQXKUTE
CBSI3b MEX/y HUMH.

3. Hanumure ypaBHenue HepHcTa u MOSCHUTE CMBICH BXOASIIIUX B HETO BEJTMYHH.

4. DakTopsl 3KBHUBAJCHTHOCTH BEIIECTB, YYACTBYIOUIMX B PEAKIUSAX OKHUCIIECHHUSA-
BocctaHoBjeHus. [Ipumepsl. OmnpeneneHre MOISPHOI Macchl SKBHBaJIEHTa U (hakTopa
SKBUBAJIEHTHOCTU yyacTHUKOB OBP

5. BeiBog  dopmynbl st pacyeTa  KOHCTaHTBI — PaBHOBECHUS  OKHUCIIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. Kakum oOpa3oM 1O BEJIWYMHE CTaHIAPTHBIX WK
dbopManbHBIX peAOKC-TIOTEHIIMATIOB MOXKHO CYJUTh O HAIIPABIEHUHU PEIOKC-peaKiun’?

6.Kakum 00pa3oM MOXHO H3MEHUTHh HAIPABICHHE OKHCIUTEILHO-BOCCTAHOBHTEIBHOM
peakuuu?

7.1lepmaHraHaToOMETpHs; ypaBHEHUS, JIEKaIME€ B OCHOBE HCIOJB30BaHUS I€pMaHraHaTa
KaJusl B KA4YeCTBE OKUCIIUTETIS.

8. Ilpuunnbl n3mMeHenus Tutpa pactBopa KMnO,. YpaBHEHUS peaKIiyid.

9.1Ipurorosnenue, xpanenue u ctanaaptuzanus pactsopa KMnO,. [Ipumenenne merona.

IIpumepsl.
10. Beluncnenue  pe3ysibTaToB  PENOKC-TUTPOBAaHMS ~ —  MpsIMOro,  OOpaTHOroO,
3aMECTUTENBHOTO.

JlaGopaTopHnas padora Ne9

Tema: Hepmanzanamomempultecxoe onpedeﬂenue Heenesa

=

w

o

9.

Pacuer ckauka Ha KpHUBOW peOKC-TUTPOBAHUS U ITOTEHIIMAJA B TOYKE SKBUBAJICHTHOCTH
WNunukatopel penokc-tutpoBanusa. Kiaccudukanus, TpeboBaHUS K UWHAMKATOpaM,
MIPUMEPBHI.

WNHuTtepBan nepexoaa OKpacku peloKC-UHIUKATOPOB, pT.

Hanumwure ypaBHeHHMs peakiuii, MPOTEKAIOIUX B PAcTBOpax IU(EeHUIaMHHA IPU €ro
WCIIOJIb30BaHUU B KQUE€CTBE PEIOKC-UHIUKATOPA.

Pacuer penokc-moTeHnMaza B TOYKE HOKBUBAJEHTHOCTH JUISI  OKHCIUTEIBHO-
BOCCTAHOBHTENBHBIX PEaKIHii, B TOM YHCIIe TIPOTEKAOMKX ¢ ydacTHeM noHoB H3O', OH
u Jap.

Kpussie penokc-turpoBanus.Pacuer nmoTeHuan€a CUCTEMbI B IPOLIECCE TUTPOBAHUS
[lepmanranaToMeTpusi; ypaBHEHHMs, JIEKAIIME€ B OCHOBE MCIIOJIb30BaHMs INE€pMaHraHaTa
KaJIisl B KAYECTBE OKUCIUTEIS

Hanumumre ypaBHeHHsI peakinny B3auMOACHCTBUSI MOHOB xkene3a (ll) ¢ mepmanranarom
Kanmus B KHCIOW cpere. st xakux 1eneid B pacTBOp JOOABISIIOT CEPHYIO KUCIOTY?
dochopHyro KUCTOTY?

[Tpuunnbl u3mMenenus tTutpa pactBopa KMnO,. YpaBHeHus peakiuid.

10. [TpuroroBneHue, XpaHeHUe U cTaHaapTu3amnms pacrsopa KMnO;,.
11. Ipumenenne metona. [Ipumepsr.
12. Beruucnienue pe3yabTaToB PeIOKC-TUTPOBAHUS — MPSIMOT0, 0OPATHOTO, 3aMECTHTEIHHOTO.
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JlabopaTopnasi padora Nel0

Tema:  Huouxamopnvie  memoovl  pedokc-mumpoeanus.  Pedoxc-unouxamopol.
Bbuxpomamomempuueckoe onpedenenue xncenesza ¢ OupeHuIamunom.

1.

wmn

o

[Tonstue o penokc-unaukaropax. pT. MHTepBan nepexona OKpacku UHIUKATOPOB, BBIBOJL
(bopmyIbI.

[TpuHuun noxgdopa MHAUKATOPOB, TPEOOBAHUS K HHIUKATOPAM.

OcHOBHBIE TPYIIIIBI pEAOKC-UHIUKATOPOB, IIPUMEPBI.

Hanummure dopmyny nudenunnamuHa U ypaBHEHHUS MPOLIECCOB, MPOTEKAIOIINUX B BOJHOM
pacTBope ¢ ydactueM audeHnIaMuHa.

Pacuer kxpuBOIi pe1OKC-TUTPOBAHUS.

@akTopsl, BIMSIOLIIME HA BEJIMYMHY CKadyKa Ha KpUBOW pelnokc-turpoBaHus. [Ipusenure
MIPUMEPHI IPUEMOB YBEIMYEHHS CKaYKa TUTPOBAHUS.

@DaxTOp HKBUBAJIEHTHOCTU U MOJIIpHAs Macca SKBUBAJIEHTA JUIsl BEIIECTB, BCTYNAIOIINUX B
peakL OKUCICHHUS-BOCCTAHOBIICHHUS.

JluxpomaromeTpusi. YpaBHEHUE, Jiexkalllee B OCHOBe MeToja. [Ipurorosnenue padbouero
pactBopa, unaukaTopsl. [I[pumMenenne meroza.

Hanumure ypaBHeHus1 peakuuu B3auMmoieicTBust HoHOB xkene3a (1) ¢ nuxpomarom kanus
B KUCIIOH cpene. i Kakux 1enel B pacTBOp 100aBIAIOT cepHyro kucinoty? dochopHyro
KHUCJIOTY?

10. PacueT MHIMKATOPHBIX OMIKUOOK PEJOKC-TUTPOBAHUS.

JlaGoparopunasi pabora Nell

Tema: Ilpucomoenenue u cmanoapmusayus pacmeopa MmMuocyivhama Hampus.
Hooomempuueckoe onpeodenenue meou

1.
2.

©ooN O

Meroasl ogomeTpuu (ilogomeTpus U ogumerpusi). OO1as XxapakTepUCTHKA.
VYpaBHeHuUs1, nexKallue B OCHOBE METO/I0B.

W3noxxure MeTOAMKY CTaHAapTH3alMu pacTBopa Tuocyinbdara HaTpusa. Haszosure
MEPBUYHBII CTaHAAPT.

N3noxure CymHOCT METOAAa HOJOMETPUYECKOro ompeneneHus wMenu. Hanummre
ypaBHeHUs peakuuil. OOBsICHUTE HampaBieHHe peakuuu Mexay uoHamu menu (II) u
o I-HOHAMH.

[IpuroToBneHue, XpaHeHUe U CTaHIAAPTU3ALINS PAOOUUX PACTBOPOB.

[IpuunHBI U3MEHEHUSI TUTPA pacTBOpa THOCYJIb(haTa HATPUS BO BPEMEHHU.

IIpynynHel U3MEHEHU TUTpaA Hoa.

WNuaukaTop B METOaX MOJIOMETPUH, OCOOEHHOCTH €ro IPUMEHEHUSI.

[Ipumenenne metonos. [Ipumepsl.

JlabopaTopnasi padora Nel2

Tema: Komnnexconomempuuecxoe onpeOeﬂeHue Kajlbyua U MAacrnua 6 pacmeope npu ux
CO6MECMHOM npucymcmeuu. Onpedeﬂeuue JicecmKocmu 600wl

1. KoHCTaHTBI yCTOWYMBOCTH ¥ HECTOWKOCTH KOMIUJIEKCHBIX COEAMHEHUN: oOlmue;

CTYIICHYATBIC, TCPMOJUHAMHUYCCKUC, PCAJILHBIC, YCIIOBHBIC. CBs3b MCKIY HUMHU.

2.01TA, crpykrypHas ¢popmyna, IEHTaTHOCTh, OcoOeHHocTH B3ammoaeicTeust DJTA ¢

MOHAMH METAJIJIOB.
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3. MeTamnoxpoMHble HHAUKATOPBl. MeXaHNU3M UX ACUCTBUS, TPEOOBAHUS K HHIUKATOPAM.

4. TTpuroToBiIeHUE U CTaHAApTU3AIMS pabounx pacTBopoB DJ[TA.

5.1Ipsimoe, oOpaTHOe M 3aMECTHTENBHOE KOMIUIEKCOHOMETPUYECKOE THUTPOBAHHE.
ITpuBenuTe NpuMEpPH IPUMEHEHNS OCHOBHBIX ITPMEMOB TUTPOBAHMS JJIS OIPEACTICHUS
KAaTHOHOB U aHUOHOB.

6. 3n0%kuTe METOIMKY KOMIUIEKCOHOMETPUYECKOTO OIPENEIeHUs Kalblisl U MarHus B
pacTBOpe IpU HMX COBMECTHOM MpUCYTCTBUU. Hamummre ypaBHEHHS peakiuil.
Hanummre ¢hopmysnbl [u1s pacueTa pe3yinbTaToB ONpPeAEICHHUS.

7.13510)kMTE€ METOJIMKY KOMIUIEKCOHOMETPUYECKOIO OIPEAETICHUSI KECTKOCTH BOJBI.
VKaXuTe eIUHULBI U3MEPEHUS )KECTKOCTH BOJBL.

JlabGoparopuasi padora Nel3

Tema: Komnaexconomempuueckoe onpeoenenue antomunus. Pacuem  Kpuevix
KOMRJIEKCOHOMEMPUYECKO20 MUMPOBAHUSA

1. Uznoxkute NpUHLIMI KOMIUIEKCOHOMETPUUECKOTO OIpeaenaeHus amoMmunus. HazoBure

MPUYMHY HEBO3MOXKHOCTH MPSMOT0 TUTPOBAHUS ATFOMUHUS.

Hanummre Gopmyity aist pacueTa pe3ysibTaToB ONMPEACTICHUS MacChl ATFOMHHHS.

3. DATA, crpykrypHas Qopmyina, JEHTaTHOCTh, ocobeHHocTH B3ammojeiicteus DJTA c
MOHAMHU METAJJIOB.

4. KpuBble KOMIUJICKCOHOMETpUYECKOr0 THUTpoBaHus. OcCHOBHBIE (OpMYyNBI  pacyeTa.

@DakTophl, BIMAIONME HA BEIMYMHY CKayka Ha KPHUBOW KOMILIEKCOHOMETPHYECKOTO

TUTPOBAHUS.

MeTamioxpoMHbIe UHIUKATOPBl. MexaHu3M Ux ACUCTBUS, TPEOOBAHUS K HHIUKATOPAM.

6. IIpsmoe, oOpaTHOE U 3aMECTUTEIBHOE KOMIUIEKCOHOMETpUYeckoe TutpoBanue. [IpuBeaure
MpUMEpPhl MPUMEHEHUSI OCHOBHBIX MPHEMOB THUTPOBAHUS MJIsi ONMPENENICHUS KATHOHOB M
AQHUOHOB.

N

o

JlabGoparopHasi padora Nel4

Tema: Memoovt Mopa, @onveapoa u @Dasanca 013 QuKcupoeanus KOHEUHOU MOYKU
mumposanus. Onpedenenue xnopuooe memooom Mopa é nuuieeom npooykme

1. Usnoxure cymuocts Merona Dombrapna. Ykaxure YyCIOBUS NPUMEHEHHUS METOa,

HAa30BUTE ONPEACIIAEMbIEC HOHBI.

Mexanusm ob6pazoBanus ocankoB. [Ipasuina [lannera-®asiHca-I"aHa.

3. HM300pa3ute cTpoeHHMEe MHULEIBl W TpaHyldbl Ha HpUMEpPe KaKOro-inbo KOHKPETHOTrO
COCIUHEHMUS.

4. Meton @asiHca. IlpuMeHeHHe aJCOPOLMOHHBIX HHAMKATOPOB Ui  (PUKCHPOBAHUS
KOHEYHOH TOYKU TUTPOBAHMUSL.

5. U3noxute MeTOAMKY OINpeneleHus XJopuia HaTpus B MUILIEBOM Nponaykre. Hamummre
ypaBHEHHUS peakuil 1 popMyIbl A pacyeTa MacCoBOM J10JIM OBApEHHOM COJIH.

6. IlpomsBeneHune pacTBOPUMOCTH (KOHCTaHTa PAacTBOPUMOCTH). YCIIOBHOE, pealbHOE H
TEPMOJIMHAMUYECKOE IPOU3BENCHUE PACTBOPUMOCTH. YCJIOBUS HMX HPUMEHEHHs IS
pacueToB. B3auMoCBs3b MEXYy 3TUMH KOHCTAaHTAMH.

7. PacTBOpHMMOCTh  MaJOpacTBOPUMBIX  coeawmHeHWH S. CBsA3p  pacTBOPUMOCTH  C

IIPOU3BEICHUEM PACTBOPUMOCTH.

@DakTOpHI, BAUSAIOIINE HA PACTBOPHUMOCTh MAJIOPACTBOPUMBIX COEIUHEHUN.

9. Meroas! apreHTomMeTpun. @UKCUPOBAHNWE KOHEYHOW TOYKM TUTPOBaHMA MO mMeTony Mopa.
VYcnoBust IpUMEHEHHUs HHIUNKATOPAa, ONPEEIsIEMbIE BEIIECTBA.

10. KpuBble ocanuTenbHOro TUTpoBaHus. MakTOphI, BIUSIONINE HA CKAYOK TUTPOBAHMUA.

N

©o
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11.
12.

Brrunciaenue PE3YJIbTATOB OCAAUTCIBHOI'O TUTPOBAHUA.
Onpe/:[eneHI/Ie PACUCTHBIM ITYTEM BO3MOXKHOCTHU BBIITACHUA OCaaKa B 3aJJaHHBIX YCIIOBHAX.

JlaGopaTopHas padora NelS

Tema: I/Izyltenue npaeul 636eiU6aHUA HA AHATIUMUYECKUX eecax. Fpaeumempuuecxoe
onpeOeﬂenue aceneza. Pacuem pe3yiomamoe ZpasumempudecKozo daHaiu3d. Pacuem
nomeps 3a cuem pacmeopumocmu ocaoka

o~ E

o ~

10.
11.

12.

13.
14.

15.

Tema:

CymHocTbs MeToa rpaBUMeTpu. OCHOBHBIE ATAllbl aHATIU3A.

TpebGoBanus kK BecoBoit popme u popme ocakaeHus. TpeOOBaHUS K OCATUTEIISIM.
OcHOBHBIE MEXaHU3MBI 3aTPSA3HEHUS OCAIKOB.

VYcioBus noyuyeHus: KPUCTAJUIMYECKUX U aMOP(HBIX OCa/IKOB.

[TonsiTue 00 OTHOCHTEIBHOM IIEPECHIICHUA W €ro BIMSHUW Ha MPOIecC NOTyYECHHUs
OCaJIKOB.

[TpombIBaHME OCAJKOB. YpaBHEHHE MPOMBIBHOM KHIKOCTH. TpeOoBaHMS K MPOMBIBHBIM
KUJKOCTSM.

Pacuer moTeps 3a cyeT pacTBOPUMOCTH MPH MMPOMBIBAHUH M TTOTYYCHUN OCAIKOB.

Pacuer oObema ocaguTerns.

W3noxuTe METOIUKY TPaBUMETPHUYECKOTO oOmpeseneHust jxene3a. HaszoBure dopmy
OoCaKIeHHs U (POpPMY BECOBYIO.

Hanumnre ypaBHeHUs peakuuii.

Hanummure dbopmyny st pacuera pe3yibTara TpPaBUMETPHUECKOTO OIpeaeTIeHHs JKenes3a
Yyepe3 TpaBUMETpUUYecKui pakTop.

YKaXuTe COCTaB TMPOMBIBHBIX JKUIKOCTEH [UIsi TPOMBIBAHUS KPUCTAUIMYECKUX U
aMOp(HBIX 0CaIKOB.

Hanummure hopMyily mpoMbIBHOH KHIKOCTH U OOBSCHUTE €€ MPUMEHEHHE Ha TPAKTHKE.
[TokaxxuTe pacueToM BO3MOXKHYIO MOTEPIO (OPMBI OCAXKIEHHS ( YKaXKUTE 3TO BEIIECTBO) B
MPOILIECCe MPOMbBIBAHUS TPOU3BOJIBHBIM 00BEMOM JUCTHIUIMPOBAHHON BOJBI.

OO0BsicHUTE OCHOBHBIE ITPABHJIA B3BEIINBAHUS HAa aHATUTHYECKUX Becax.

4 cemecTp
JlabGopaTopuas padora Nel

IKcmpaKyuoHHO-cneKkmpogomomempuueckoe  onpeodenenue  Hemenpooykmos 6

npupoonvix 600ax memooom HK-cnekmpockonuu

el N S

W3noxure MeToauKy onpenenenus HedrenpoaykTos MetoioM MK-cekTpockonuu.

JlaiiTe onpeeneHre NOHATHIO «HEPTEPOIYKThD)

VYkaxkute 00J1acTh BOJIHOBBIX YHCEN, B KOTOPBIX MPOSBIAIOTCS Nojockl nornomenus C-H rpymnmn.
HazoBure rpymnmel aromos, i kotopelx B MK-cnekTpax mposBIsSIOTCA XapaKTEPUCTUYECKUE

IIOJIOCHI TIOTJIOLICHHS.

5. OObscHUTE HEOOXOIUMOCTh IKCTpAarupoBaHuss HedTenpoayKToB. JlaiiTe ompeneneHue MOHATHIO
«QKCTPaKLUI» U YKAKUTE MIPOLECCHI, MPOUCXOAAIIUE C DKCTPAaTUPYEMBIM BEIECTBOM B IIPOIIECCE
JKCTPAKIIUHU.

6. Jlaiite ompeneneHne MOHATHIO «OOJIACTH OTIIEYATKOB MajbleBy». I KakuxX meiel HCIONB3YIOT
HK-criektp B 3TOM 001aCTH.

7. OOmmit npunuun wmeroaa Hk-cnextpockonuu. MK-cnekTpsl mnornomieHusi, ux rpadudeckoe
[IpEACTABIICHUE.

8. OCHOBHOI1 3aKOH MOTJIOMIEHHSI SJIEKTPOMAarHUTHOTO M3y4eHUs1. OCHOBHBIE IPUYHUHBI OTKIIOHCHUS
ot 3akoHa byrepa-Jlam6epra-bepa B metone K- ciekTpockonum.
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10.
11.
12.

13.
14.

15.

16.

17.

Ananutuueckuit curan B Metoge WK-cmektpockornuu. Meton 6a3oBoit nunuu. Ilepexon ot
AHAJIMTUYECKOTO CUTHAJIA K KOHIICHTPALIUH.

Biaumoneiicteue MK-u3nydenus ¢ Mmonekynamu Beuiects. Yacrora konebaHusl.

Banentneie u nedopmanrionnsie koiaebanus. Konebanus, akruBubie B MK-criekpe.

Kakue ¢akTopsl BAHMSIOT Ha YaCTOTY M HMHTEHCHBHOCTH IOJIOCHI IMOTJIOIICHUS OMpeneTEHHON
rpyIIbl AaTOMOB?

Cxema UK-cnektpomerpa. Mcrounuku UK-uznyuenus. Marepuainsl KroBeT.

CnexTpoMeTpbl aucneprupymomero tumna. MoHoxpomaTuzauus u3iydeHHus. OCHOBHBIE THUIIBI
nerexropos MK-usiydenus.

HUK-Dypre-cnekrpometpsl. Otianuue OT NpuOOpPOB Jaucrieprupyromero Tumna. [IpuHnumn
neTekTupoBanus curHana. OcHoBHble peumyiecTBa MK-Oypbe-criekTpoMeTpoB

CymHocTh  KauecTBeHHOro aHanusza B Meroae WK-cmexktpockonuu. WneHTHpUKAIMOHHBIE
napameTpsl. PacmmgpoBka cieKTpos.

CnocoOpl  monaroroBku npod k anamuzy B wmeroae HK-cmekrpockomuu. OcobeHHOCTH
MCCIIEIOBAHMSI Ta3000pa3HBIX, KHUJIKUX U TBEPIBIX 00pa3IioB.

JlaGopaTopHnas padora Ne2

Tema: Uzyuenue npunyuna padbomsl amomno-adcopoyuonnozo cnekmpomempa ¢ ITA.

o ks

B2 oo~

0.

Onpedenenue maxcenozo memania MemoooOM aAmMOMHO-AOCOPOYUOHHOU CHEKMPOCKONUU.
IKcKypcusa 6 1adopamopuro amomMHoll CReKMpPOCKOnuu

Cymnocts metona AAC.

[TpunnunuansHas cxema AAC-criekTpoMeTpa, KpaTKasi XapakTepUCTUKAa OCHOBHBIX OJIOKOB U MX
Ha3HAYCHUS.

IIpuHuun paboThl OCHOBHBIX HMCTOYHUKOB BO30YXJeHMA. TpeOoBaHUS K MCTOYHHKAM
BO30YKICHMUS.

OcHoBHbIE cr1oco0b! aTomMu3aluu. [Iporeccsl, mporekarole B aTOMU3aTOPE.

[Inamennas aromu3zanus. [Inamena. OcHOBHBIE OTpaHUYEHNS, BOZHUKAIOIINE MTPU UCIOIb30BAaHUHI
IJIJAMEHHON aTOMU3ALINN.

OnexTpoTepMHUUecKas aToMu3alus. YCTpoiicTBo rpaduToBoi TpyOuaToil mneuu. Ilmardopma
JIbBOBa.

OcCHOBHBIE IPEUMYIIECTBA JIEKTPOTEPMUUECKON aTOMU3ALIUU IO CPAaBHEHUIO C IJIAMEHHOM.
MeToauKH «X0JIONHOTO napay». TexXHHKa rTuApUIHBIX COeAUHEHNH. [[puMeHenne 3TuX METOMK.
Ananutnueckuit curaai B Merose AAC. BeicoTta u miomaas nuka.

AHaTuTHYECKUE BO3MOKHOCTH METO0J1a aTOMHOM a0COpPOIIMOHHON CIIEKTPOCKOITHUH.

Boruncnenue KOHIIEHTpaluii BEIIecTB ¢ IPUMEHEHUEM MPUEMOB I'paIyHpOBOYHOIO rpaduka,
CTaHJapTHOM 100aBKH, CTAHIAPTHBIX JOOABOK U JIp.

JlabopaTopnasi pabora Ne3

Tema: U3zyuenue npunyuna pabomvl amomHO20 IMUCCUOHHO20 CHEKMPOMEMPA ¢ UHOYKMUGHO

=

cea3anHoul naazmoil. Onpeoenenue cocmasa MOpPCKoil 600bl MeMOOOM AMOMHOU IMUCCUOHHOU
cnekmpockonuu. Ixkckypcus ¢ navopamopuiro UCII-amommnoi cnekmpockonuu

CyIHOCTh aTOMHOT'O SMUCCHOHHOT'O CIIEKTPAJIBHOTO aHAIM3a.

Cxema cnektpomerpa. Crektporpadsl u crekrpomeTpbl. OCHOBHBIE OJIOKM Npubopa W WX
Ha3Ha4YCHHUE.

OcHOBHbBIE aTOMU3ATOPBl U MCTOYHUKH B030yxkaeHus B Metone ADC. Ilporeccsl B HCTOUHHKAX
B030yxenus. [Tpuniun padbotsl ncTouHNUKOB BO30YyxaeHus. [Ipeumymectsa UCII.
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YKaKuTe CrocoObl MPEACTAaBICHHUS 3MHUCCHOHHBIX CIEKTpoB. Ha3oBHTE Kpyr aHAIU3HPYEMBIX
3J1€eMEHTOB IpH ucnoiab3oBanuu MCII.

IIpoucxoxaeHue JIMHENYATbIX aTOMHBIX CIIEKTPOB HCITYCKaHMS. VIHTEHCMBHOCTB CIIEKTPaIbHON
muHur. OOHIMiA XapakTep aTOMHOTO SMUCCUOHHOTO CIEKTpA.

KauectBennsiit 9CA. Pacmmdposka criekrpos. [Tocineqnue nuHum.

VYpaBuenue Jlomakuna-llleiiGe. SBnenue camomnoryonieHuss. DakTopbl, BIUAIOIMHAE Ha
WHTEHCUBHOCTb CIICKTPAIbHON JIMHUHU.

OTHOCHUTENbHAs! UHTEHCUBHOCTD CIIEKTPAJIIBHON JIMHUU. Y CIIOBHS TOMOJIOTMYHOCTH CHEKTPAIbHBIX
JINHUM.

AHanmutuyeckue curaaibsl B Meroge DCA, cBS3aHHBIE ¢ KOHIIGHTpaluen npu gororpadguieckoit u
(OTORIEKTPUUECKOIN PETUCTPAIIH CIIEKTPOB UCITYCKAaHUSI.

JlabGoparopHasi padora Ned

Tema: H3yuenue npunyuna padomsl IHEPZOOUCNEPCUOHHO20 U  BOJIHOOUCHEP CUOHHO20

Hown

©oN>

penmezenogyopecyeHmubIx cneKmpomempoa. Onpeoenenue KauecmeeHHo20 u
KOJIUYeCmeeHH020 COCMAasa Memaiiuideckozo Cnaasa 0e3 paspyuieHus npoovl. IKCKypcus 6
J1a6opamopuio peHm2eH06CKoll CNeKmpoCKOnuu

Cxema PEHTIeHO(ITyOPECLIEHTHOTO aHaJIM3aTopa. Bonnoaucnepcuonssie U
SHEPTOJIMCIIEPCUOHHBIEC CLIEKTPOMETPHI, IPUHIUI UX PaOOTHI U OCHOBHOE OTJIMYUE.

OCHOBHBIE THIIBI IETEKTOPOB PEHTTEHOBCKOT'O U3JIyU€HUs, IPUHLUI UX AEHCTBUSL.

OcHoBHbIe cTIOCOOBI MOATOTOBKH MPOO I MPOBEACHHS aHanu3a MeTo oM PDA.

[TpuHIMn neicTBUs peHTTeHOBCKON TpyOKu. [lepBuyHOE peHTTeHOBCKOE M3NydeHne. TopMo3HOe
usnydeHue. BropuaHoe QuiyopeciieHTHOE H3TydeHHE.

B3aumopneiicTBue pEHTTEHOBCKOTO M3JIYyYEHHs] € aroMaMH JJIEMEHTOB. PeHTreHoBckoe
bayopecuienTHOe wu3MydeHue U ero crektp. Cepuu crnekTpainbHbIx nuHHE. ['paduueckoe
IIPEJICTAaBICHUE CIEKTPOB PEHTTEHOBCKOM (hIyopecueHIuH.

CymHocTh peHTreHodryopecueHTHOro Meroia ananusa (POA).

KauecTBenusriii ananus B merone PDA. 3akon Mo3ziu.

KonnuectBennsrii ananus B meroge POA. OcHoBHble criocoObl iepexoaa oT Benuduabl AC k C.
AHanmuTHYeCKHEe BO3MOXHOCTHM M npuMmeHeHne wmeroga P®A. Ilouemy wucnosb3oBaHue
PEHTI€HOBCKOT'0 W3Ty4eHUsl HanboJiee 1e1ecoo0pa3Ho ISl TSHKENbIX JIEMEHTOB?

JlabopaTopnasi pabora NeS

Tema: Onpeoenenue ougpenunamuna 11OMUHECUEHMHBIM MEMOOOM AHATU3A

1.

N

o s

~

Cxema u mnpuHOUn paboTel mpuOOpa UIsi U3MEPEHHs HWHTEHCUBHOCTH JIFOMHHECIICHIIMU.
OO0bsicHUTE HA3HAYEHUE U TIPUHITUTIT JCHCTBUS OCHOBHBIX OJIOKOB MprOopa.

SIBnenue mroMuHecleHIMH: QuyopecueHnus U (ochopecueHus. MexaHu3M SHEPreTHUECKUuX
M3MEHEHUH B Iporecce BO30YKIEHUS JIIOMUHECLIEHIIUH.

Ha3oBuTe 0OCHOBHBIE 3aKOHOMEPHOCTH JIFOMUHECLEHIIUH.

CrexTpsl BO30YKICHHS JIIOMUHECIICHIIUH U CTIEKTPHI JIIOMUHECIICHIIUH.

N3noxure xoa pabOTHI IPH BBITTOTHEHUH ONpeIeleHus TueHUITaMUHA.

Hamumure Gpopmyny audennnamMmunaa. YKaxuTe yCIOBUSA, MPHU KOTOPBIX MOJIEKYJIBI OPTaHUYECKUX
COEMHEHUH CTIOCOOHBI K TFOMUHECIICHITUH.

VYKkaxuTe OCHOBHBIE TIPUEMBI TIEPEX0/Ia OT AaHATUTHYECKOTO CUTHAIA K KOHIIEHTPAITHH.

W3noxkure MpUHIUI pacyeTa KOHIEHTPAIMH aHAIWTA MPHU BBITOJHEHUU JAaHHOW 1a00paToOpHOIM
paboTHI.
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JlaGopaTopHas paGora Ne6

Tema: Hacmpouka pH-mempa no oyghepnvim pacmeopam u onpedenenue pH konmponvnozo

10.
11.
12.
13.
14.

15.
16.
17.

18.
19.
20.

pacmeopa

[TpuHIMTI MOTEHIMOMETPUYECKOT0 MeTo1a aHanu3a. pH-meTpel (MOHOMEpBI), IPUHIHI PAaOOTHI
DNEeKTPObl CPABHEHMS U U3MEPUTEINIBHBIE SJIEKTPOIbl, UX HA3HAYCHHUE.

Mertamnyeckue 3nextpoasl 1 pona. [IpuHuun neficTBust, TpeOOBaHU, IPUMEHEHHE.
Mertannueckue 1ekTpoabl 2 poaa. [IpuHiun neicTBus, ypaBHEHHsI, Ha3HAYCHHE.

W310xuUTe NPpUHIMI U 11e€1b HacTpoiiku pH-MeTpa 1o 6ydepHbIM pacTBOpam.

YCTpOUCTBO CTEKIIIHHOIO AJIEKTpOoAa. MeXaHu3M BO3HMKHOBEHUs IIOTCHIMANA. Y PaBHEHUE,
OINMCHIBaIOLEe 3aBUCUMOCTh mnoTeHuuana ot pH. OcobenHoctu pabotel. Ilowemy pH-
YyBCTBUTEIHHOH SIBJISAETCS TOJHKO XOPOIIO BEIMOUEHHASI CTEKIISTHHAS MeMOpaHa?

IToTeHunan acMMMETPHH, BO3MOXKHbBIE IIPUYUHBI €70 BOSHUKHOBEHHUS.

Omnuimre ycTpOICTBO XJIOPCEPEOPSHOrO U KAJIOMEIBHOIO 3JIEKTPOIOB.

Hanummre ypaBHeHHE peakiiy, IpOTEeKarolel Ha XJ1opcepeOpssHOM (KaloMeIbHOM) 3JIEKTPOE U
ypaBHeHHe HepHcTa, onuchiBaromiee MOTEHIHAT 3TOT0 3JIEKTPOIA.

Penokc-3neKTpobl, ycTpORCTBO, IPUHLIKI pabOThl, HA3HAYEHHUE.

XHWHTUIPOHHBIN JJIEKTPOL, €ro YCTPOWCTBO, IPUMEHEHHUE. Y PABHEHUE NIOJIYPEAKLIUHN, IOTEHIUAI.
VYKaXuTe TUII U Ha3HAYECHUE DIIEKTPOIOB, UCIIONIb3YEMBIX I u3Mepenus pH.

JlaGopaTopHas padora Ne7

Tema: Onpedenenue Humpamog memooom nPAMON ROMEHUUOMEMPUU C HUMPAM -CEeKMUEGHBIM

I7IEKMPOOOM

[IpyHIMI NOTEHIMOMETPUUECKOIO METO/AA aHalu3a. DJIEKTpPOXHMMHUYECKas s4yeiika, Ha3HaueHUe
3JIEKTPOJIOB.

OOmue cBeneHUsT 00 MOHCENEKTHBHBIX D3JIEKTPOJaX M HX MpuMeHeHUU. OCHOBHBIE THUIIBI
MeMOpaH. Kitaccuduxanus 351ekTposoB.

HNoHcenekTuBHbIE 3JEKTPOAbl C KUAKUMH (IUIEHOUYHbIMH) MemOpaHamu. [IpuHumn paloTsl,
IIPUMEHEHHUE.

W3noxknure NpUHIUN MOTEHLMOMETPUYECKOTO OIpEAENeHUs] HUTPAT-MOHOB B KOHTPOJILHOM
pacTBope.

Hanummre popmynsl s pacueta KOHIIEHTPAIMM HUTPAT-HOHOB Yepe3 IpajyHpOBOYHBII rpauk,
METOJ O/IHOTO 3TaJIOHA; METO/1 CTAHIAPTHOU JOOABKH.

[Tokaxxute NOpPUHLMII pacyeTa pPaBHOBECHbIX KoHUeHTpauuili u pH uepe3 3nauenune JJIC
raJIbBAHUYECKOTO DJIEMEHTA.

[IpuBeaure nmpuMepsl UHAMKATOPHBIX 3JEKTPOAOB JJI MOTEHLHMOMETPUYECKOIO THUTPOBAHUS C
UCTOJb30BAHUEM: @) KHCIOTHO-OCHOBHBIX; 0)  OKHCJIMTEIbHO-BOCCTAHOBHUTENbHBIX;  B)
OCA/IUTEIIbHBIX PEAKIUH.

KoapuuneHT CeneKTUBHOCTH HMOHCENEKTUBHOIO 3nekTpoja. MDakTopsl, BIMSIOIIME Ha
CEJIEKTUBHOCTB 3J1eKTpoia. CriocoObl onpeaeneHust KodQpPUIMEHTa CeIeKTUBHOCTH.

Hanummure ypaBHeHHMe HUKONBCKOro M IMOSCHUTE CMBICH BXOASAIIMX B HETO BEIWYMH. Pacuer
MOTPEIIHOCTEH N3MEPEHUS MOTEHI[MaIa U KOHIIEHTPALUi B IPUCYTCTBUU MEIIAIOLINX HOHOB.

JlabopaTopHasi padoTa Ne8

Tema: Onpedeﬂeuue Jiceneza Memooom nomenuyuoOmMempuuecCKoco mumpoeanun

1.
2.

[IpuHIMI MeToAa MOTEHIHOMETPUIECKOTO TUTPOBAHMS.
IIpunnun merozna I'pana.
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KpuBbie NOTEHIMOMETPHYECKOT'O TUTPOBaHUS. JlocTOMHCTBA, TPUMEHEHHE METO/IA.

[lonOGepute WHAMKATOPHBIE 3JIEKTPOABI JI MOTEHLIMOMETPUYECKOTO TUTPOBAHUSA: aMMMaKa
pPacTBOPOM COJISIHOM KHCIIOTHI; THOCYIb(aT-HOHOB PacTBOPOM #HOza; HOHOB cepedpa pacTBOpPOM
xmopuaa kanus; nonos meau (11) pactBopom DJITA.

W3noxute NPUHIMII ONpeesieHUs] Kele3a METOJOM IOTEHIIMOMETPHUECKOTO THTPOBAHUSI.
Hanummre ypaBHeHue peakuuu TUTpoBaHus. OOBACHUTE BUJ KPUBBIX MOTEHLIHOMETPUYECKOTO
TUTPOBAHUS.

Pacuer koHUEHTpaLUii IO JaHHBIM MOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

VYKaKuTe UCIONIb3yeMbIe B pa0d0OTE 3JEKTPO/Ibl, O0BACHUTE MPUHIUI UX JEHCTBUS.

CxemaTH4HO U300pa3UTe CXEMY UCIOIB3YEMOr0 B paboTe ralbBaHMUYECKOI0 AJIEMEHTA.

JlaGopaTopuas paGora Ne9

Tema: Onpedenenue conAHOU KUCIOMBL MEMOOOM KYIOHOMEMPUUECKO20 MUMPOBAHUA

=

w

N3n0xuTe NpuHINI KYJIOHOMETpU4ecKoro Meroaa ananusa. Chopmynupyiite 3akonsl Dapazes.
Kynonomerpuueckom THUTpoBaHue, HOpuHIMN Meroxaa. IIpsmoe u oOpaTHOe THUTpPOBAHUE.
Brruncnenue pe3ynbTaroB KyJOHOMETPUUECKOTO TUTPOBAHUS.

OCHOBHbBIE TUIIBI XUMHUYECKHX PEaKLUil, HCIOIb3yEeMbIE B KyJJOHOMETPHUUECKOM TUTPOBAHUHU.
Kakne mnpoOnembl,  XapakTepHblE Ui KJIACCHYECKON TUTPUMETPHUH, YCTPAHSIOTCS IPH
UCIOJb30BAHUU  3JIEKTPOI€HEPUPOBAHHBIX TUTPAHTOB? YKaXKUTE NpEeUMYIlIecTBa MeToJa
KYJIOHOMETPUYECKOTO TUTPOBAHHUSI.

C kaxkod MLeJbI0 NPOBOJAT NPEIABAPUTENBHBIA 3JIEKTPOIM3 B METOJE KYJIOHOMETPHUUYECKOTO
TUTPOBAHUS?

W3noxute NPUHLKN ONpPENENIeHUusl COJEp)KaHUs KHUCIOTHI METOAOM KYJIOHOMETPHUYECKOTO
TuTpoBaHus. Hammmmre Gpopmyity Ut pacdeTa MacChl COJISTHOM KHCIIOTHI B TIpo0e.

[IpuBenure mpUMeEpbl KYJIOHOMETPHUYECKOTO TUTPOBAHUS: a) 3JIEKTPO-T€HEPUPOBAHHBIMU
OKUCJIUTEISIMU; 0) BJIEKTPOr€HEPUPOBAHHBIMU BOCCTAHOBUTENISIMM;, B) C HCIIOJIb30BAaHUEM
peakMii OCaXJAEeHUS M KOMIUIEKCOOOpa30BaHMs, I') C HCIOJb30BAHUEM pEaKLHUi KHCIOTHO-
OCHOBHOTO B3aMMOJECHCTBUS. HanuimuTe momypeakiun 3JIeKTPOreHePHUPOBAHUS 3TUX TUTPAHTOB.
W3noxuTe NpUHIMIT METOJIa MPSMON KYJIOHOMETPUHU. YKAXKUTE CIIOCOOBI U3MEPEHHS KOJIUYECTBa
JIEKTPUUECTBA.

Xumuueckue KyiaoHoMmeTpbl. [IpuBenuTe npumep rpaBUMETPUYECKOr0 KyJOHOMeTpa (ra3oBoOro,
TUTPALIMOHHOTO).

JlabopaTopnasi pa6ota Nel0O

Tema: Onpeoenenue wienouu memooom KOHOYKMOMEMPUUECKO20 MUMPOBAHUS

1.

no

W3noxxurte NpUHOUN  ONpEeAeNeHUus  COAEpXM aHWs LIeJoYd (MM KHUCIOTBI)  METOJIOM
KOHIYKTOMETPUYECKOTO TUTPOBAHHUS.

HazoBute dakTopsl, BIUSAIOMNE Ha BETUYUHY YACIBHOU JIEKTPOIPOBOIHOCTH PACTBOPA.

Haiite  onpeneneHus  MOHATHSAM  DKBUBAJIEHTHAs  DJEKTPONPOBOAHOCTH;  yHAEIbHas
3IEKTPONPOBOAHOCTh. YKAXKHUTE CBS3b YACIbHOW U SKBUBAJIEHTHOM 3JIEKTPOIIPOBOIHOCTH.
OOpsicHUTE BIUSHHE MOHHOM CHJIBI pacTBOPOB M TEMIIEpaTyphl Ha MOJBMKHOCTh MOHOB. Kakue
MOHBI 00JTa/Ial0T CaMOW BBICOKOHM TTOABUKHOCTHIO? [Touemy?

KpuBble KoHIyKTOMETpUYecKOro TuTpoBaHus. Dakropel, BiusoumMe Ha (GOPMY KpPUBOM
TUTpOBaHUA. TpeGoBaHuUsl, PeIbABISIEMbIE K PEAKIIUSIM.

Kakoil Bun mmeeT KpHBas KOHAYKTOMETPUYECKOTO THTPOBAHUS CMECH CHIBHOW M ciaboif
kucioTel? OT vero 3aBucuT dopma Takoil kpuBon? B kakux pactBopax: a)NHz + NaOH; 06)
NaOH + KOH; B) NaOH + NaCIl moxxHo nu¢hepeHIupoBaHHO ONPeeIuTh CoJepKaHne 000ux
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KOMIIOHEHTOB KOHAYKTOMETPUYECKUM THUTpoBaHHeM? Kakoil BHJ MMEIOT KpHUBBIE THUTPOBAHUS
cMmecein?

JlabopaTopnasi paGora Nell

Tema: Onpedenenue meou memooom amnepomempuiecKkoz0 mumpoeaHus

1.

gagbrwm

9.

W3noxure NpUHIMI ONPENEICHHS] MEAU METOAOM aMIIEPOMETPUUECKOro TUTpoBaHus. Hanummre
YpaBHEHUS PEaKLIUM.

OOBsicHUTE BU KPUBOW aMIIEPOMETPUIECKOTO TUTPOBAHHUS.

Hanummure hopmyny ans pacyera pe3ylibTaTOB TUTPOBAHHUSL.

VYKaxXuTe 3JeKTPO/Ibl, UCTIONb3yeMbIe B paboTe, M UX Ha3HAYCHHUE.

W3noxure npUHUMI METOAOB BosbTammnepoMerpuu. llosspusanus 37€KTpOJOB — CYIIHOCTb,
OCHOBHble mpuuuHbl. [loueMy B KadecTBe MOJSAPU3YEMBIX DJJEKTPOJOB B  METOJE
BOJIbTAMIIEPOMETPUHU HUCIIONB3YIOT AIEKTPO/Ibl C MAJIEHBKOM MOBEPXHOCTHIO?

Hanummure ypaBHenue MiibkoBrya U MOSCHUTE CMBICI BXOJSAIIUX B HET'O BEJIHUHMH.

HazoBure ananmuTuueckuii curHan B MeTonax BA, mnepeducinuTe OCHOBHBIE — CHOCOOBI
orpeesieHUs] KOHIIEHTPALUH.

Amnepomerpuueckoe TuTpoBaHue. KpuBble TuTpoBaHus. Yem omnpenensiercss BUI KPUBOH
amnepomerpudeckoro Tutposanusa? [lpusenure npuMepst..

Haznauenue goHoBoro snexrponura B Metonax BA.

10. Vkaxure AOCTOMHCTBA MECTOJA U MPECUMYIICCTBA METOAAd aMIICPOMETPUICCKOTO TUTPOBAHM.

JlabopaTopnasi pa6ora Nel?2

Tema: Kauecmeennwiit ananus cmecu amMuHOKUCI0M MeMOOOM MOHKOCIOUHOIU Xpomamozpagduu

o E

Knaccugukanus xpomarorpaguuecKkux METOA0B aHAJIH3a.

OO mpuHIUI XpoMaTorpaguuecKux METOA0B aHaIM3a.

N3noxuTe mpUHIIMI METOIOB TIIOCKOCIONHOM XpoMaTorpaduu.

W3noxute NpUHIUN UACHTUDUKALIMY AMUHOKUCIIOT B KOHTPOJILHOM pacTBope MeTozioM TCX.
HazoBure naentudukannonsslii napamerp B meroge TCX.

VYKaxuTe NpUHIMI U3MEPEHUs BETUUNHBI Rt , HA30BUTE MapaMeTpbl, BIMSIOIIUE HA 3Ty
BEJIMYUHY.

KonnuectBennsnii ananus B meroae TCX. Mcnonb3yemple B IPaKTUKE aHAJIW3a AHATUTHUECKNE
CUTHAJIBL.

JlabopaTopnasi pa6ora Nel3

Tema: OnpeOeﬂeHue imuaauemama u IIMmMaHo 1A 6 CHOUYHBIX 800ax MemoooM 2a30601u

Xpomamozpaguu

1. Usnoxxkurte mpUHLHUI XpOMATOTpapUIECKX METOI0B aHATIU3A.
N300pa3ute NpUHIUNHAIBHYIO CXEMY I'a30BOr0 XpoMarorpada u Ha30BUTE €ro OCHOBHBIE OJIOKU
U UX Ha3HAa4YECHUE.
Ha3zoBuTe 0CHOBHBIE JETEKTOPHI B ra30Boil Xxpomarorpaduu. M3noxure npuHIUI pabOThI
KaTapoMeTpa, IUIAMEHHO-HOHU3AaLMOHHOIO JETEKTOpa; NETEKTOpa JJIEKTPOHHOIO 3aXBaTa.
[TonBu>kHBIE U HETIOABWXKHBIE (Pa3bl B METOJIE ra30Boi XpoMaTtorpaduu. TpeOoBaHUS K HUM.
KaxoBa posp monsipHOCTH HEMOABMKHOM (a3bl P pa3/ieIeHUH OpraHMYeCKUX BeIlecTB?
N35n0xkuTe OCHOBHBIE MTOJIOKEHUS KOHLICTILIMY TEOPETUYECKUX TAPEIOK U €€ OCHOBHBIE
HEJOCTaTKH.
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Kunernueckas Teopust xpomarorpaduu. Biausiaue ckopocT noToka Ha 3¢ (eKTUBHOCTh
XpoMatorpauaeckoi KOJIOHKH.

Ha3zoBute napameTpsl, HCIIOIb3YyEeMbIE Ul HICHTH()HUKALINY BEIIECTB B METO/IE ra30BOM
xpomMarorpadumu.

W3noxure CymHoCcTh MeToa uaeHTuduKanmuu no Kosauy.

HazoBuTe 0cHOBHBIE TapaMeTphl, UCIOIb3yeMble I KOJMUYECTBEHHBIX U3MEPEHUN B
xpomarorpaduu. YKaXuTe OCHOBHBIE IPHEMBI IIEPEX0/1a OT BETMUYNHBI aHATUTUYECKOTO CUTHAJIA
K KOHIICHTPAIMK B METOJIaX Ta30Boi xpomarorpaduu u BOXKX.

W3noxnTe NpUHIUI yCTaHOBJIEHUS KOJIMYECTBEHHOI'O COCTaBa CMECH STWJIALlETaTa M 3TaHOJA B
BBINIOJTHEHHON pabore. W3nokuTe NPUHIUN BHIIOJHEHHBIX TIpad@UUecKUX TIOCTPOCHUM U
BBIYMCIICHU.

JlabopaTopnasi paGora Nel4

Tema: Hsyuerme npunyuna odeiicmeus Mmacc-cnekmpomempa U Xpomamomacc-cnekmpomempa.

™ =

IKcKypcusa 6 Xxpomamozpaguueckuii yeHmp IK0a020-anaiumuyeckoz2o yeumpa Kyol'Y

N3noxure npUHIUI METOJIa MAaCC-CIIEKTPOMETPHH.

[MpuHIMIMaTEHAS cXeMa Macc-crieKTpomerpa. Ha3oBuTe OCHOBHBIE CIIOCOOBI HOHU3AIUH.
[IpuHUKMIIBI pa3aesieHns] HOHOB € Pa3IMYHbIMUA MaccaMu. [IpuHIMI 1efcTBUS MATHUTHOTO,
KBaJPYIOJIBHOTO, BPEMSAIIPOJIETHOTO MacC-aHAJIN3aTOPOB.

KauecTBeHHBIN aHaNW3 U KOJIMYECTBEHHBIC U3MEPEHHSI B METO/I€ Macc-crieKTpoMeTpun. O6nactu
MIPUMEHEHUS METOAA.

W3noxure mpuHIUI METOJ0B XpoMaTo-Macc-cektpomeTpuu (I'X-MC, XXX-MC), nazoBute
MPEUMYIIECTBA U BO3MOXXHOCTH KOMOMHUPOBAHHBIX METOIOB.

JlabopaTopnasi paGora Nel5

Tema: H3yuenue npunyuna padéomvl CUHXPOHHO20 mMepMOAHANU3AMoOpa u oepusamozpaga.

oakrwdpE

~

Hccneoosanue ceoiicme meepoozo mamepuana Ha Oepugeamocpaghe. IKcKypcusa 6
1a00pamopuio mepmuiecko20 aHaIu3a

Knaccugukaius TepMUYecKIX METOI0B aHaIM3a.

Tepmorpasumerpus. ATT . IIpuanun metona.

Juddepenunanbhbliii TepMudeckuii ananu3. Kpusele HarpeBanus (oxjaxkaeHus). TepMomnapsl.
W3noxure kpatko npuHuun merona JCK.

KomOuHupoBaHHbIE TEPMUYECKHE METO/IbI AHAIN3A.

JepuBarorpad, CHHXPOHHBIM TepMOaHAINU3ATOpP: YCTPOWCTBO, MPHUHIMI pPadOThl, OCHOBHbBIE
BO3MOKHOCTH.

N3o0pasute o6mmii BUA 1epruBaTOTPaMMBI, OOBSICHUTE CMBICI 3aBUCUMOCTEH.

Ha3zoBure obnacti nmpuMeHeHHs KOMOMHUPOBAHHBIX TEPMUUECKUX METOJOB aHAJIM3a.

JlaGopaTopnasi pa6ora Nel6

Tema: I/I3yueuue npuHyuna KUHEMU4YeCKux Mmemoooe ananuiza. Pacuem Kouueumpauuﬁ anaiuma

1.
2.
3.

C UCNOJIb308AHUEM OAHHBIX HO U3meperuro ckopocmu xumultecmtxpeakuuﬁ

[TpUHIIMT KMHETUYECKUX METOO0B aHaJN3a, X Kiaccu(pukanus.
CKopocTh XMMHUYECKOH peakiinu U (GaKkTOpbl, BIUSIIONINE HA CKOPOCTD.

[TonsTHe 0 KaTannU3aToOpax.
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[TonaTue 06 MHAMKATOPHOW PEAKLMU M WHAUKATOPHOM BetecTse. [Ipumepsr.

CyIHOCTh METOJIOB TAHT'€HCOB; (PUKCHPOBAHHOI'O BPEMEHH; (PUKCUPOBAHHON KOHLIEHTPALMH.
I'panynpoBounbie rpaduky B KHHETHYECKMX METOJAX aHaju3a, CIOCOObI OIpeaelIeHus
KOHLIEHTPAllUX aHAJINTA.

®epmentsl. X onpenenenue, knaccudukanys, IPUHIMI KaTATUTHYECKOTO AEHCTBUS.

Pacyer KOHLEHTpanMii aHajauTa C HCIOJIB30BAHMEM JAaHHBIX II0 H3MEPEHHUI0 CKOPOCTH
XMMHYECKUX PEAKIUH.

3a4eTHO-IK3aMeHALIMOHHbIE MAaTepPUAJbl UISl NPOMEKYTOYHOH aTrecranuu (
3a4er)

YcneBaeMocTh CTYJACHTOB B TEYEHHE CEMECTpa KOHTPOJIHUPYETCS B Ipolecce
BBITIOJTHEHUS M 3alIUTHI J1a00paTOPHBIX paboT, a TakXKe BO BpeMs pelIeHHs 3aaad u pa3dopa
TEOPETUYECKOTO Marepuaja BO BpeMsl 3aHSATHHA, MPOBEACHUS ONpoca CTYJICHTOB II0
BBITIOJTHEHUIO JOMAIIHETO 3a1aHu .

[To y4eOHON OUCHMIUIMHE TPEIYCMOTPEH 3adyeT. 3a4eT BBICTABISCTCS MPH YCIOBUU
YCIICIIHOM 3alIMThl BCEX BBIMOJHEHHBIX JIa0OpaTopHBIX padoT. Ilo pesymbratam paboThl B
CEMECTpPE CTYICHT MOJXKET WOJYYHTh 3a4eT aBTOMAaTHYECKHW. B cilyuac HEBBITOIHEHHUS
JIOMAIITHUX 3a/IaHuH, CJIA00r0 YCBOCHHSI TEOPETUYCCKOTO MaTepHaia, MPOIMYCKOB 3aHSATHH H
HE3aIIUIICHHBIX JTA0OpaTOPHBIX Pa0dOT CTYIEHT claeT 3aver. B mporecce chauu 3adera
CTYACHT 00s13aH MNpOACMOHCTPHUPOBATH IMOHMMAHHUE CYIIHOCTU BBIIIOJHCHHBIX B TCYCHHC
cemecTpa J1a0OpaTOPHBIX pPa0dOT W MPHUHIUIIOB METOJOB AaHAaJKM3a, HCIIOJIb30BAaHHBIX IPH
BBIMIOJIHEHUM J1TA0OpAaTOpHON paboThl; yMETh HAmKMCaTh YPAaBHEHUS XUMHUYECKHUX PpEaKLHi,
(bopMyIIBI i1 pacueTa pe3ysibTaTOB M3MEPEHHIA; POJICMOHCTPUPOBATh IIOHMMAHUE TTPUHITUITA
pabOThI AaHATUTHYECKOTO MPUOOpa ¥ Ha3HAUECHUE €T0 OCHOBHBIX OJIOKOB.

Kpumepuu oyenxu:

\ Kpurepun \ Onenka YpoBeHb

Ha Bompocel JaH TOJNHBIA, NPaBUIIbHBIA  OTBET, «3aYTECHO» TOBBIIIICHHBIN
Marepuanl HU3JI0KEH B  ONPEIEICHHOW JIOTHYECKOU (IpoBUHYTHIN) YPOBEHB
MOCIIE0BATEILHOCTH JIEMOHCTPUPYETCS

MHOTOCTOPOHHOCTh MOJIXO/IOB, yMeHHe

apryMEHTUpOBaTh  COOCTBEHHYIO  TOYKY  3pEHHA,
YCTaHABJIMBAaTh NPUUYMHHO-CIEICTBEHHBIE CBS3U MEXKIY
CTPOEHHEM, CBONCTBAaMHM W IPHUMEHEHHEM BEIIECTB, B
JIOTHYECKOM pPacCy>KACHUH HET OIHMOOK.

JaH TmoNHBIA W TpPaBWIBHBIH OTBET HA OCHOBE | «3a4TEHO» 0a30BbIl YPOBEHb
W3Y4YEHHBIX TEOPU, MaTEPUAI U3JI0KEH B OIPEAEIEHHON
JIOTMUYECKON [10CJIeJ0BATENbHOCTH, npu 3TOM
JIOITyCKAIOTCSl HECYLIECTBEHHbIE OIMMOKM B OTBETax Ha
TEOPETUYECKUE BOMPOCHl, KOTOpPHIE CTYIACHT MOXKET
MCIPABUTH IO YKA3aHUIO MPEIo/IaBaTels.

OTBeT MOJHBIN, HO MPH ATOM JOIyIIEHa CYIIECTBEHHAS «3a4TEHO» IIOPOr'OBBIA YPOBEHb
ommOKa WJIM OTBET HENOJHBIA, HECBSA3HBIH, He
IMMPOABIIAIOTCA YMCHUA NIPUMEHATHL TCOPECTUUCCKUC 3HAHUA
MpH pEIIeHWH TPAKTHIYECKHX TMpoliem; 3HaHUE
npeaMeTa ¢ 3aMETHBIMH MpOoOesaMu, HETOYHOCTSAMH, HO
TaKUMH, KOTOpble HE CIy)XaT NpPENSITCTBUEM JUIA
JTaTbHEHIIero 00yJeHusl.

OtBer  OOHapyXHBaeT HE3HAaHWE  OCHOBHOIO | «HE 3a4TCHO» YpOBEHb
coJiepKaHus yueOHOro MaTepHaa. He chOpMHUpPOBaH
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OneHouyHbIC CpeNACTBA [Js WHBAIMIOB W JIMIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3JI0POBBSI BEIOMPAIOTCS C YUETOM MX UHIWBUAYAIBHBIX IICUXO(MU3NICCKAX OCOOCHHOCTEH.

— TpH HEOOXOJWMOCTH WHBAIUAAM H JIUIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBS ITPEOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMs JJIsl TIOJATOTOBKY OTBETA HA 3a4eTe;

— TIpY IPOBEJICHUH MPOIICTyPhI OIICHUBAHUS PE3yIbTaTOB 00YUCHHUS WHBAIHIOB U JIUIL C
OTPaHUYCHHBIMH  BO3MOXHOCTSIMH  3JIOPOBbSl  TIPEAYyCMATPHBACTCS  HCIIOJIb30BaHUEC
TEXHHUYECKUX CPEACTB, HEOOXOIMMBIX UM B CBSI3U C MX WHAUBUAYAILHBIMH OCOOCHHOCTSIMU;

— NpH HEOOXOIUMOCTH Uil OOYYAIOIUXCS C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbSI M WHBAIMJIOB TMPOICIypa OICHUBAHUS PE3YJbTATOB OOYYCHHS IO JAUCIUILIINHE
MOYKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa onieHMBaHUS PEe3yIbTATOB O0OyUEHHUS WHBAIHJIOB U JIUIl C OTPAHHYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI 0 JHCHUIUIMHE (MOJIYJIIO) MPEIyCMaTPUBACT MPEIOCTABICHUE
uHpopManuu B (opmax, aganTHPOBAHHBIX K OTPAHMUYCHUSM WX 3J0POBbS W BOCHPHSITHS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeUeHb MOKET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

5. llepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil
5.1. YueOHasi auTeparypa

5.1. YueOHnas JiuTepatypa

OcHoBHas1 JIMTEpaTypa:
1. OCHOBBI aHAJTUTHYECKOW XUMHH: YUCOHHUK I CTyIeHTOB By30B: B 2 1. T. 1, 2. /Tlox pex. 10.A.

3omoroBa. M.: Akagemus, 2014,

2. OCHOBBI aHaNWTUYECKOW XWMHWU: 3ajauyd W Bompockl / moxn pen. HO. A. 3ornoroma, T.H.
IexoBuoroit, K.B. Ockonka. 3 uznanue.M.: Jlaboparopus 3uanwmii, 2020.

3. Kpuctuan I'. Ananmutudeckast xumusi: B 2 1. T.1, 2/ ep. ¢ anrn. A. B. 'apmama u np. - M.:
BMHOM. Jlabopartopus 3nanuii, 2009.

4. Tlounnox T.b., Azapsa A.A., KaynoBa A.A. IlpakTukym 10 aHaJIMTHYECKOW XHUMUHU.
HHCcTpyMeHTalIbHBIE METOBI aHaIM3a. Y yeOHoe nocobue. Kpacuonap, Ky6l'y, 2023.

5. lounnox T.b., KaynoBa A.A., Azapsan A.A., IIpakTUKyM N0 aHaJUTUYECKOW XUMHH.
XuMHUECKHe METO/IbI aHanu3a. YuebHoe nmocodue. Kpacnonap, Kyol'y, 2024.

6. INounnok T.Bb., Temepnames 3.A. AHaJUTHUECKas XUMHs: CHEKTPOCKOIMHMYECKHE METOIbI
aHanmza. YaeobHoe nocobue. Kpacunomap, Kyol'y, 2013.

7. Ilounnok T.b., Temepaames 3.A. MonekyisipHast a0copOLMOHHAS CIIEKTPOCKONUsL. YueOHoe
nocobowue. Kpacuonap, Kyol'V, 2016.

8. Bbap6anat, FO.A. OCHOBBI aHAIUTHYECKONW XUMHH: TIPAKTHUECKOE PYKOBOJICTBO [ DNEKTPOHHBIN
pecypce] : pykoBoacteo / FO.A. Bap6anat, A.B. I'apmami, O.B. Monoraposa, E.A. Ocurnosa ; mox pe/.
3omotosa 0. A., lllexorroroii T.H., Ockonka K.B.. — 3nexTpon. man. — Mocksa: M3gaTenbcTBO
"JTaboparopust 3Haumit", 2017. — 465 ¢. — Pesxum moctyma: https://e.lanbook.com/book/97410

24


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

JonosHuTeIbLHASA JUTEpPATYypa:

1. BacunbeB B.I1. Ananutudeckas Xumus: COOpPHHK BOIIPOCOB, YIIPAKHEHUN U 3a7ad: ydeOHOe
nocobwue /Tt cryaeHToB By3oB / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. Opnosa - 4-e u3z., cTep. -
M.: JIpocha, 2006.

2. OCHOBBI aHAJTUTHYECKOW XUMHUH: 3a]Ia4M M BOIPOCHI: y4eOHOE ocodne sl CTYyeHTOB
yH-TOB / mox pex. FO. A. 3omorosa. M.: Bricias mkona, 2004.

3. Orro M. CoBpeMeHHBIC METOIbI aHAIMTHYECKOH XxuMuu. B 2-x tomax. M.: Texuocdepa,
2003.

4. Ananutudeckas XuMust 1 QU3UKO-XUMHUYECKHE METO/IbI aHAJIN3a: YUeOHUK TS CTYJCHTOB
By30B. B 2 1. T.1,2./ mog pen A.A.Mmenxko. m.: Akagemus, 2010.

5. OcHOBBI aHANMUTHUECKON XUMHH. [IpakTHYecKoe PyKOBOJCTBO: yueOHOE MocoOue Iist
CTYACHTOB YH-TOB M BbICHILyueOH.3aBeneHmii/ o pentO.A.3o0m0ToBa.-M.: Beicias mkomna, 2001.

6. Ananutudeckas xumus. IIpooaemsr u moaxonsl: B2 1./ T. 1,2 / nep. ¢ auri. A. I'. bop3enko
u ap.; mox pex. FO. A. 3omorosa; pen. P. Kensuep u np. - M.: Mup: ACT , 2004.

7. 3.A. Temepnames, T.I".ITroriko, O.5.Boponosa, B.B.Ilepekoruii. AHanuTHYIECKAs XUMUSL.
DIEKTPOXMMHUYCCKUE METO/IbI aHAIM3a. Y4ueOoHoe nocobue. Kpacuomap, Kyol'yY. 2004.

8. T.b.Ilounnok, 3.A.TemepnaiieB. Ananutuueckas Xumus. CleKTPOCKOITUYECKUE METOIBI
aHanm3a. YaeoHoe nocobue. Kpacnomap, Kyol'y, 2013.

9.BacunbeB B. [1. Ananutryeckas XuMusi: yaeOHUK AJS CTYJeHTOB By30B [B 2 kH.] / Ku. 1,2. /
Bacumnses B. 1. M.: llpoda , 2007.

10. Bepmmnun, B.. Ananutudeckast xumust [ DJICKTPOHHBIN pecypc] : yueOnuk / B.H.
Bepumnaun, U.B. Bnacosa, U.A. Hukudoposa. — Dnekrpon. nan. — Cankr-IletepOypr : Jlans,
2017. — 428 c¢. — Pexxum noctyna: https://e.lanbook.com/book/97670

5.2. Ilepuoauyeckue u3IaHMsI:

1. «Xypnan ananutuueckoit xumun», Poccusi, Mockaa.

2. «3aBojckas naboparopus. {uarnoctuka matepuaiioBy, Poccusi, Mockaa.
3. «AHanuTHKa ¥ KOHTPOIb», Poccust, ExkarepunOypr.

4. Dnextponnas oudimoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchbl, B TOM 4Kc/ie COBpeMeHHbIe NpodeccHOHATbHBIE 0a3bl

JAHHBIX U an)opMaunonm,le CMpaBO4YHbIC CUCTEMbI

SN

ook~ owdrE

Inexkmponno-ouonuomeunsvie cucmemut (35C):
IBC «FOPAMT» https://urait.ru/
IBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
9BC «JIAHDb» https://e.lanbook.com

Ilpogheccuonanvnvie 6azvt Oannplx
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Hayunas 31ekTponnas 6udauorexka (HIB) http://www.elibrary.ru/
IIpe3unenrckas 6ubdanorexka uMm. b.H. Exbumuna https://www.prlib.ru/
"Jlektopuym TB'" http://www.lektorium.tv/
YuauBepcurerckas uHpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru
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HHd)othlI{MOHHble CRpAaeovdHble cucmemasl

1. KoncyabranT ILlaroc - cipaBoyHast mpaBoBasi cucTeMa (JIOCTYI 10 JIOKaJTLHOM CETH C
KOMITBIOTEPOB OUOIMOTEKH )

Pecypcuot c600600H020 0ocmyna

1. WNndopmannonHas cucrema "EqnHoe 0kHO gocTyna Kk 00pa3oBare/bHBIM pecypcam'
http://window.edu.ru/;
2. OoOpa3oBarenbHblii mopraJa "Yuebda' http://www.ucheba.com/;

Coocmeennuvle 31eKMpoHHble 00pazosamenbHyle U UHGOPMAYUOHHDIE PECYPCbl
Kyol'Y

1. Daexrponnblii kaTtajgor Hayunoii 6udamnorexn KyoI'yY
http://megapro.kubsu.ru/MegaPro/Web

2.  JJeKkTpoHHasi OubauoTeka TpyaoB ydeHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Hepe'{eﬂb JJUIHCH3UOHHOI0 M CBOﬁOI[HO PAaCIpoCTpaHsieMoro IporpaMmmMmHoOro
obecreyeHus.
IIpy mnoaroroBke KPaTKUX COOOIICHUHHCIIONB3YeTCS MPOrpaMMHOE OOECIICUCHHE
MicrosoftOffice (Word, Excel, PowerPoint).

6. MeToauyeckne yKa3zaHUsi JJisi OOyYaKNMIMXCS 1O OCBOEHHIO JTHCHHUIJIHMHBI
(Mmonxy.Jist)

[To kypcy mpemycMOTpEHO TpPOBEICHHUE JICKIIMOHHBIX 3aHSATHH, HAa KOTOPBIX JACTCS
OCHOBHOHM CHCTEMAaTH3UPOBAHHBIM MaTepwal W Pa3bsICHAIOTCS HamOoJiee CIOKHBIC ACIEKTHI
U3y4aeMbIX METOJIOB aHATU3a.

BaxkHeiilnuM 3TanoM Kypca siBJisieTcsl CaMOCTOSITeIbHAsi padoTa Mo JMCHHUILINHE,
B pPaMKaxX KOTOPOi CTYIeHTbl OCYWIECTBJISIOT MPOpPabOTKYy y4eOHOro (TEOpPEeTUYECKOTO)
Marepuaia, MOJArOTOBKY K TEKyIIEMY W NMPOMEXYTOYHOMY KOHTPOJIO, a TAK)KE BBITIOTHSIOT
UHIUBHIyaIbHBIE 3a1aHus (HapuMep, TOTOBAT KOPOTKHE COOOIICHHUS M TIPE3CHTAIIHH).

[epen pemeHreM 3a1ad HEOOXOAMMO BHUMATEIBHO H3YyYHTh TEOPETUUCCKUI MaTepHal,
npopaboTaTh KOHCIEKT JEKIMH, pa3o0paTh NpUMeEpbl pemieHus 3ajnad. PemeHue 3anad
pEKOMEHAYEeTCS HauyMHATh C HauOoJee TPOCTHIX, ONM3KUX K HMMEIOIUMCS B 3aJa4HUKE
npumMepaM. He pexoMeHIyeTcs HCHONb30BaTh TOTOBBIE KOHEYHBIE (OPMYIbI, KOTOpbIE
BBIBOZSITCS B TIpUMEpaXxX pemieHus 3a/1a49. 3anich B TETPAIN JOJDKHA COEPKaTh (POPMYIIBI U BCe
BBIUMCJICHHSI C yKa3aHHUeM equHHI] u3MmepeHus. [Ipu BbIYHCIEHUSX HE0OX0oIuMO oOpamaTth
BHMMAaHHUE HA UX TOYHOCTH (MCTOJB30BaHUE HYXHOTO YHCJIAa 3HAYaNUX UQpP) U coOI0IeHNnE
MPaBHII OKPYTIICHUSI.

IIpn moaroroBke KpaTKOro [OKJIaga ¢ KOMNBbIOTEPHOW mpe3eHTanMeid
apryMEHTHUPYETCS aKTyallbHOCTh TEMBbI, BBISBISIETCS MPAKTUYECKOE U TEOPETHUECKOE 3HAUCHHE
TaHHOTO wucchenoBanus. OCHOBHAas 4YacTh JIOKJIANa pPAacKphIBAC€T COJIEp)KaHWE TeMbl. B
3aKIIOYEHUM B KpaTKOM H CKaroil (¢GopMe u3araroTcs TMONyYeHHBIE pe3yNbTaThl,
IpeJICTaB/sIoIMe CcOo0OM OTBET Ha IJIaBHBIM BOIPOC HCCIENIOBaHUA. 3AECh K€ MOTYT
HAMEYaThCs U JalbHEHIINe NePCIeKTHBBI Pa3BUTHS TEMBI.

B  ocBoeHMHM JAHMCUWIUIMHBI HWHBAJHIAMH W JIMAMH C  OTPaHHYCHHBIMH
BO3MOXHOCTSIMHM3/I0pPOBbsl  OOJIbIIOE 3HAUEHHWE HMeEeT HMHIMBUAYyalbHas ydeOHas paboTa
(KOHCYJIbTAIlMH) — JAOTIOJIHUTEIBHOE Pa3bsICHEHHE YIeOHOTO MaTepHaa.

NuauBuayanbHble KOHCYNBTAIMM MO TMPEAMETY SIBISIOTCS BaXKHBIM  (PaKTOPOM,
CHOCOOCTBYIONIMMUHIMBH Ty TH3AIMA O0YUEHHsI 1 YCTaHOBIICHHIO BOCITUTATEIIEHOTO KOHTAKTA
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MCKAYNPCIIOJaBaTCiieM U O6yT-IaIOH_II/IMCSI HHBAJILJOM HWJIM JIMOOM C OTI'paHUYCHHBIMHA

BO3MOXHOCTAMHU3A0OPOBbS.

1. MaTepHaJ’ILHO-TeXHI/I‘leCKaH 6333, HGOGXOI[I/IMEIH IJIsA OCYyIHIE€CTBJICHUSA

00pa30BaTeJbLHOI0 NMPOLEcca MO AUCHUIIHHE (MOIYJII0).

[To BceM BHIamM y4eOHOW NEATEIPHOCTH B paMKax JIUCIHUIUIMHBI HCIOJIB3YIOTCS
ayJUTOPUH, KAOMHETHI U JTa00paTOPUH, OCHAIIICHHBIE HEOOXOAUMBIM CIICIIUATU3NPOBAHHBIM H
71a00paTOPHBIM 000PYIOBAHUEM.

HaunmenoBsanue CIIEeHaIbHBIX
IMOMEIICHUHN

OcCHaIIIEHHOCTh
CIIELMAIBHBIX [IOMELEHHN

Ilepeuenn
JUIEH3UOHHOTO  TPOTPaMMHOTO
obecreueHus

VueOHbIe ayIUTOpHA ISt
IIPOBEJICHUS 3aHATUHN
nekmoHHoro Tuma (aya. 234C,
3220)

Mebenn: yaeOHas MmeOemb
Texauueckue cpencraa
0o0y4YeHHS:

uHTepakThBHass jgocka SMART
Board, KOpPOTKO(OKYCHBIN
WHTEPaKTUBHBIN MIPOEKTOP,
HOYTOYK, MEJIOBast JOCKa.

MSWindows (BKITHOUAs
Windowsmediaplayer), MSOffice
(Bxmrouast MSPowerPoint), T1IO
JUIA PIHTepaKTPIBHOfI JOCKH
SMART Board

VYueOHble ayJUTOPHH UL
NPOBEICHUS 3aHATUN
CEMHHAPCKOI'0 THUIIA, TPYMIOBBIX
u UHIUBUIYATbHBIX
KOHCYJIbTAIIHH, TEKYIIEero
KOHTPOIISI W HPOMEXKYTOYHOM
arrectatmu (ayn. 234C, 332C,
242C, 252C)

Meo0enb: yueOHas mebeb
TexHuueckue cpencTaa
0o0y4ueHus:

9KpaH, MPOEKTOP, KOMIBIOTEP

MSWindows (BKITROUAs
Windowsmediaplayer), MSOffice
(Bxmouass MSPowerPoint), IO
s UHTEPaKTUBHOMU JOCKH

SMART Board

VueOHBIE ~— AyAUTOPHH IS
TPOBECHUS 7TabOpaTOPHBIX
pa6ort. Jlaboparopust 242C, 252C
415C, 441C.

Mebenb: yaeOHas MeOeb
TexHuueckue cpencraa
o0y4deHus:

9KpaH, MPOEKTOp, KOMIIbIOTED,
JIOCKa.

O6opynoBaHue: aHAIUTHYECKHE

BCCHI, BBITSOKHAA CHUCTEMA
BEHTUJISIIINH, naboparopHas
MOCYy/la, PEaKTUBBI U MPHUOOPHIL:
CHEeKTPOPOTOMETPEI

LEKISS2107, UV-1800
(Shimadzu), a TaKxKe

BCIIOMOTaTeIbHOE 000pyJOBaHKE:
Becsl BCP-210, BJIK-500-M, pH-
MeTpbl-uoHOMepbl  Okcnept-001-
3-01, pH-meTp-150.

[Iporpammer 06pabOTKH JaHHBIX K
CIIEKTPO(POTOMETPY JABYIYYCBOMY
CKaHUPYIOLIEMY uv 1800
(Shimadzu UV Probe, xoHTpakT
Ne32-0A/2008-2)

Jia  camocTOsATENbHOM  paboThl  OOyyaroumxcs

MPEYCMOTPEHBI  MTOMEIICHUS,

YKOMIUIEKTOBAHHBIE CIIEIUAIN3UPOBAHHON MeOeIblo, OCHAIIEHHbIE KOMITBIOTEPHOM TEXHUKOM
C BO3MO>KHOCTBIO MOJIKITIFOUEHUs K ceTu «VHTepHeT» u o0ecrieueHreM JA0CTyIa B AJIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HaumenoBanne HOMCIHCHI/Iﬁ JUIA OCHaHIeHHOCTI) HOMCIIICHI/Iﬁ JJIA HCpC‘lCHL JIMIOCH3UMOHHOI'O
CaMOCTOSITeIILHOM pa60TI>I CaMOCTOSITeIILHOM pa60T},1 MnporpaMMHOTO obecreueHus
06yqa}0m1/1xc51 06yqa}01111/1xca

[TomeieHue 7151 caMOCTOSTENBHON
paboThI 00yJaromUXCsl (YUTATBHBII
3an Hayunoi 6ubimorexn)

Meb6enb: yueOHast MeOelb

Me0OeIH: KOMIIBIOTEPHbIE CTOJIBI

Kommexkr  crneuuanusupoBaHHOM
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OOopyznoBaHue:  KOMIbIOTEpHAs
TEeXHHKa C IOJKIIOYCHHEM K
MHPOPMAITMOHHO-

KOMMYHHKaIMOHHON CeTH
«/HTEpHET» ¥ [OCTyIOM B
3NEKTPOHHYI0  HH(OPMAIMOHHO-
00pa3oBaTeNBHYIO cpeny
0o0pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBanue, oOecrieunBaromnice
JOCTYm K  CETH  HHTEpHeT
(mpoBoaHOE COEMHEHUE u
OecrpoBOHOE  COEOMHEHHE MO
texnoyoruu Wi-Fi)

TTomemieHue st caMOCTOSTEILHOM
pabotsl obyuatommuxcs (ayn. 431C,
401C)

Mebenn: yaeOHas MmeOemb
KoMmmnekr  cnenuanuzupoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIBIOTEPHAS
TEXHHKa C MOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHHMKAIlUOHHOMI cetu
«HTepHeT» M OCTYIIOM B
QNIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3zoBaTeNbHYIO cpeny
oOpa3oBaTeNpHOH  OpraHM3aluy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBaHue, obecrednBaroee
JOCTYm K  CETH  HHTEpHET
(mpoBogHOE COEANHEHNE "
OecripoBOTHOE  COEOMHEHHWE MO
texunomorud Wi-Fi)
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