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PaGouasi nporpamva aucuuminnbl IIPAKTUKYM 10 AHAJIMTUYECKOM
XMUMHHM cocraBieHa B COOTBETCTBMM C (eyiepalbHbIM [OCYAAPCTBEHHBIM

o0Opa3oBaTeNbHBIM CTaHAApTOM BbIciero obpasoBanus (PI'OC BO) mo
HanpasieHnto noarotosku 04.03.01 Xumus

[Iporpammy cocTaBuia: a

INounnok T.b., noueHT Kadeapsl aHATUTAYECKONH XUMKH, /7/
K.X.H., JOLIEHT et
(

Pa6oyas nporpamma guciumiiasl [IPAKTHKYM T10 AHAJIMTUYECKOM
XUMMW yTBepieHa Ha 3acelaHNH Kadepbl AHATATHYECKOW XUMHUH
npotokos Ne 7 « 17» anpens 2025 r.

3aBeayrounii Kadeapoi aHaTUTHYECKOH XUMUH =
npodeccop Temepraimes 3.A. @%

VYTBepik/aeHa Ha 3acelaHii yueOHO-MeTOXNYeCKOH KOMUCCHH ¢akynbreTa
XUMHUM U BbICOKMX TEXHOJIOTHH

npotokon Ne 7 « 24» ampens 2025 r. -
[Npencenatens Y MK ¢dakynpreTa AOUEHT becnanoB A.B. C/

PelieH3eHTRI:
D.A. AJleKcaHapoBa, I.X.H., mpodeccop Kadeapbl HEOPraHUYECKOH
1 aHanuTuyeckoi xumun KyoI'AY



Heau n 3212494 M3y4YeHUs1 TUCHUILINHBI (MOTYJIs1).

1.1. Heap aucuuniuHbl: ¢GopMHpoBaHHE 0a30BBIX 3HAHWW O BHJAAX U CIOCOOax
XMMHUYECKOTO aHaJIM3a, METOJax OINpEACICHUs COCTaBa BELIECTB, BHIPAOOTKAa KOMILIEKCA
COOTBETCTBYIOIIMX yMEHUW U HaBBHIKOB U (opmupoBaHue oOHIENPOPECCUOHANBHBIX U
npo(ecCHOHANBHBIX KOMIICTCHIIMNA I YCIICITHOTO OCYIIECTBICHUS MPO(ecCHOHATBLHOM
JIeATEIbHOCTH.

1.2. 3agaum AUCHUILIHHBI: WU3YYCHHE OCHOB TECOPHH XHMHUYECKUX, (PHUIUKO-
XUMHUYECKHX U (PU3NYECKUX METOJOB aHAJIM3a PA3NIMYHBIX 00BEKTOB, MPHOOpPETEHUE HABBIKOB
XUMHUYECKOTO IKCIIEPUMEHTA, HABBIKOB PabOTHI HA COBPEMEHHOH yueOHO-HAYyYHOM ammaparype
U Ha CepuiHOH ammaparype, NpPUMEHSEMOM B aHATUTUYECKUX M (DU3MKO-XUMUYECKUX
UCCIIEIOBAaHMAX, U3YYeHUE OCOOCHHOCTEN aHaJIM3a Pa3InyHbIX OOBEKTOB.

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

Juctumimza «IIpakTHKyM N0 aHAIUTUYECKOW XUMHUM» OTHOCUTCS K 0053aTE€IbHON YacTH
brmoka 1 "Jlucumrumnel (Moxynu)" ydeOHOro IiaHa HampabieHus mnoarotoBku 04.03.01
Xumus. B coorBercTBUM ¢ pabodnM y4eOHBIM IJIAHOM JUCHUIIIMHA U3ydaeTcs Ha 2 Kypce o
ouHOI popme 0Oydenus. Bun mpomexyTouHOM aTTecTaliu: 3a4erT.

MHpopMallMOHHO U JIOTHYECKH CBs3aHa CO CIACAYIOMIMMH JUCIUILIMHAMH:

- AHaniuTHYeCKask XUMUS;

- du3nyeckre METOJIbI aHAJIN3a,

- Heopranunueckas xumus;

- [IpakTHKyM 110 HEOPraHUYECKOU XUMHUH;

- dusuka;

- MaremaTuKa;

- Guznueckas Xumus;

- [IpakTHKyM 11O PU3NUECKON XMUMUU;

- Opranuyeckas XuMus;

- [IpakTHKyM 11O OPraHUYECKON XUMHUH.

1.4 IlepevyeHb MJIaHMPYeMbIX pe3y/JbTATOB 00y4YeHHs IO JAMCUMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ IUIAHHPYeMBbIMH  pe3yJbTAaTaAMHM  OCBOEHUSI 00pa3oBaTeJLHOI
NpOrpamMmbl.

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

Ko u HanMeHOBaHHE WHANKATOPA Pe3ynbTarhl 00y4eHUs MO AUCIHUITITNHE
JOCTH)KEHHS] KOMIETEHIIUU (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 U3yUCHUs 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




PesynpTaTthl 00y4eHHs IO JUCIUILIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHHS BCEX
BUJIOB KOHTaKTHOM H CaMOCTOSTENbHOM paboThl oOOydyaroumxcs B COOTBETCTBUH C
YTBEP)KJICHHBIM Y4E€OHBIM IUIAaHOM. VHIMKATOPHI OCTMKEHUS KOMIIETCHIIMHA CUHUTAIOTCS
c(hOpMUPOBAHHBIMU MPU JOCTHKEHUH COOTBETCTBYIOIIUX PE3Y/IbTaTOB O0yUEHUSI.

2. CTpyKTypa U cojep:KaHHue TUCHUIIUHBI.

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHHUILINHBI IO BHIaM padoT.

O6mast TpyAo€MKOCTh JUCHMIUIMHBI cocTaBisier 8 3ad.en. (288 wacoB), ux
pacmpezenieHue Mo BuaaM padboT IPeCTaBICHO B TAOIHIIE

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

B ToM uncie:

3aHaTHs JICKIIMOHHOTI'O TUIIa

3aHATHS CEMHHAPCKOTO TUIMA (CEMUHAPHI, TPAKTUYECKUE
3aHATHA)

JlaGoparopHbie 3aHATHUS 204 102 102

WNnas koHTaKTHAs padora:

KonTtpoins camocrostensHo# padoTsl (KCP)

ITpomexyTtounas arrectauus (VMIKP) 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 unousudyanvuwix 3a0anuti (n0020moexa 10 10
coobwenul, npeseHmayuil)
Pechepam
Iloozomoska k mexyujemy KOHmMpOO 33,6 5,8 27,8
KountpoJb:
IToaroroBka K 3K3aMeHy
O011as TPyI0EMKOCTh UYac. 288 108 144
qac B TOM unciie KOHTaKTHAsI 204.4 102,2 | 1022
pabora
3a4. e]I. 8 3 5

2.2 Coaepxanue TUCHHUINIUHBI:

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

Pa3neJsbl AMCOMIIMHBI, H3y4YaeMble B 3 cemecTpe
[Mpumeuanue: JI — nexuuu, [13 — mpaktuueckue 3ansatus / cemuHapsl, JIP — mabopaTopHbie
3anaTus, CPC — camoctosiTennpHas paboTa CTyAeHTa

KonunuecTBo yacos

No

a3- HanmeHnoBanue pasnenoB AynauTtopHas Breaynuropnas
pena (Tem) Bcero abora pabota
8 A1 | m3 | Jap CPC

1 2 3 4 5 6 7

2 MeTtposiornueckue OCHOBBI 7 5 1

XUMHYECKOTO aHaIn3a




KonnuectBo yacoB

pj;ri_ HaumenoBanue paszaeinos AynuropHas Bueaynuropnas
ena (Tem) Bcero paboTa pabota
JI 113 JIP CPC
3 [Tpo6GooTbop u 4 4
poOONOArOTOBKA
OcHOBHBIE 32aKOHOMEPHOCTHU
4 MPOTEKAHUS XUMHUECKUX 9 8 1
peakuuii. 3aKOH AEHUCTBUS
Mmacc
OCHOBHBIE THITBI XUMUYECKUX
5 peaKuuii B aHAJIMTUYECKON 9 8 1
xumun. KucnoTHo-ocHOBHBIE
peakimn
TurpumeTpuyeckrue MeTOoIbI
6 aHanu3a. KucimotHo-ocHOBHOE 14 14
TUTPOBAHUE
7 OkucnauTenbHo- 6 6
BOCCTAHOBUTEJIbHBIC PEAKITUH.
OkucauTenbHo-
8 BOCCTaHOBUTEIIHHOE 11 10 1
TUTPOBAHUE
g | Pearuwm 11 10 1
KOMIUIEKCOOOpa30BaHusl.
10 Kommnekcomerpuueckoe 10 10
TUTPOBAHUE
11 [Ipoueccol ocaxaeHus u 8 8
COOCXKJICHUS
12 | OcagurenbHOE THTPOBAHHE 6 6
13 I'paBumeTprUecKkuil METON 12.8 12 0.8
aHaym3a
Hmoeco no oucyuniune: 102 5,8
Paznensl (TeMbl) AUCHUTUIMHBI, U3y4aeMbIe B 4 ceMecTpe (ouHas ghopma)
Ne KonmuecTBo wacoB
pa;- HaumeHnoBanue pa3aenon AyauTopHas CamocrosTens
ena (Tem) Bcero pabota Has pabota
JI 113 JIP
1 2 3 4 5 6 7
Knaccudukanms
WHCTPYMEHTAIBHBIX METOJIOB.
AHaJIUTUYECKUIN CUTHAJL.
1 OcHOBHBIE IPUEMBI TIEPEXOJIA OT 6 2 4
BEJIMYMHBI AHATUTUYECKOTO
CUTHaJa K KOHIICHTPAIlHH.
I'pagyupoBouHbIE QYyHKIIUH.
@DoH U c1oco0ObI €T0 CHUKEHHS




No KonnuecTBo yacos
pa; HaumenoBanue paszaeios AynuropHas Camocrosrens
ena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
CrHeKTpOoCKOUYECKUE METObI
aHaJIn3a. DJIEKTPOMarHUTHOE
U3ITy4YeHUE U ero
2 yHeHue 14 4 10
B3alMO/JICHICTBUE C BELIECTBOM.
CrieKTpbl aTOMOB U MOJIEKYII
MeTtonsl a0COpOLIMOHHOMI
3 P 36 26 10
CHEKTPOCKOIIUU
Meroasl SMUCCHOHHOMN
4 20 10 10
CHEKTPOCKOIIUU
DIEKTPOXUMUYECKHUE METO/IbI
18. P A 42 24 18
aHaJM3a
XpomarorpaduuecKkue METOIbI 34 26 14
5 aHanuza. Macc-CrieKTpoMeTpHsl.
XpomaTo-Macc-ClIeKTPOMETPUS
5 Tepmuueckue meroasl ananmza | 7,8 4 3,8
Mertobl pa3neneHus u
6 KOHLIEHTpUpoBaHusi. OCHOBHbIE 14 6 8
00BEKTHI aHATH3a
Hmoeo no oucyuniune 102 77,8
2.3 Copaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3aHATHSA JTeKINOHHOI0 THUIIA — He MPe1yCMOTPEeHbI
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA — HE NPEeLyCMOTPEHBbI
2.3.3 JlaGopaTopHbIe 3aHATHS.
3 cemecTp
®opmMma
Ne Tewmbl 1a00paTOpHBIX paboT TEKYILIETO
KOHTPOJISI

1 3 4

1 |Texnuka 1abopaTOpHBIX pabOT B aHAIUTUYECKOH Jab0opaToOpuu. 3amura JIP
JpoOHbIit 1 cucTeMaTH4ecKuil aHann3. BaxxHelinme kauecTBEHHbBIE
peaKuuy KaTHOHOB.

2 |Baxneiimue kaueCTBEHHBIC PeaKIINN aHUOHOB. KOHTposbHas Samura JIP
IpakTHYecKas 3a/1aya Ha oNpesiesieHne KaTHOHOB U aHMOHOB B CMECH.

3 |Pemienue pacdeTHBIX 337a4 1O TeMaM «XHMHYECKOE paBHOBECHE. PacuetHrie
Kucnorno-ocHoBHbIE peakiuu. Pacuetr pH BOJHBIX 1 HEBOJHBIX 3a/laHus
pacTBOPOB KHUCIIOT, OCHOBaHUHU, amdponuToB. bydepHbie pacTBOpbI». 3amura JIP

4 |KucinoTHO-OCHOBHOE TUTpoBaHue. [lepBUUHbIC M BTOPUYHBIE Pacuetnble
cTanaapThl. [IpuroroBienue u cranapTU3alys pacTBoOpa IIeI0YH. 3a/laHus




3amura JIP

ocaaka.

5 |OmnpeneneHue cuiabHOW KUCIOTHI B pacTBope. OnpeneneHue PacuerHbie
KHMCJIOTHOCTH MHILEBOr0 MPOAYKTa METOJOM KHUCIOTHO-OCHOBHOT'O 3a/1aHUs
TUTPOBaHUA. Pacuer pe3ynbpTaToB MpsiMoro, 00paTHOTO, 3amura JIP
3aMECTUTEIIBHOIO TUTPOBAHUSI.

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

7 |Omnpenenenue kapOoHaTa U MIEIOYH NIPU KX COBMECTHOM MpucyTcTBUU. |3amura JIP
Pacuer nHIMKATOPHBIX OLIMOOK KUCIIOTHO-OCHOBHOT'O TUTPOBAHMSI.

8 |Onpenenenue HanpaBJIEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Pacuernbie
peakumii. [IpuroroBnenue u ctanaapTU3anus pacTBOpa IepMaHraHarTa |3aJaHus
KaJIns. 3amuTa JIP

9 |[lepmanraHaTOMETpPUYECKOE ONpEACICHUE JKee3a. 3amura JIP

10 |MuaukaTtopHbIE METOABI PEIOKC-TUTPOBAHMS. Penokc-MHIUKATOPHI.
buxpomMaTomerpuueckoe ornpeaenacHue xemnesa ¢ 1upeHuIaMuHOM

11 |lIpuroroBieHHE U CTAaHIAPTH3AIMSA PACTBOPA THOCYIb(aTa HATPHS. 3amura JIP
HNopomerpuueckoe onpeaenceHue Meau.

12 |KommiieKCOHOMETPUUECKOe ONpeAeNICHUE KANbIUSI U MAarHUs B 3amura JIP
pacTBOpe MpU UX COBMECTHOM IPUCYTCTBUU. OIpesieeHne KECTKOCTH
BOJIBI.

13 |Omnpenenenue anoMUHHUS 0OpaTHBIM TUTpOBaHUEM. PacueT KpuBbIX 3amura JIP
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHMUS.

14 |Metoas Mopa, @onbrapaa u @asinca 11 GUKCUpOBaHUS KOHEUHOH  |PacuerHble
TOYKM TUTpOBaHuA. Onpeenenne XJopuaoB MeTo1oM Mopa B 3a/laHus
MUIIEBOM IPOAYKTE 3amura JIP

15 |M3yueHue npaBui B3BELIMBAHUS HA aHAIMTUYECKUX BECax. Pacuernbie
I'paBuMeTpHuEecKOe onpeieeHue Kkene3a. Pacuer pe3ynbratos 3a/laHus
rpaBUMETPUYECKOTO aHanu3a. PacueT moteps 3a cueT pactBopuMoctu  |3amura JIP

Ko 6cem nabopamoprvim pabomam umeiomesi Memoouyeckue yKasanusl, YymeepircoeHHble Ha
Kkageope ananumuyecxkou xumuu Kyol'y

4 cemecTp

dopMa TeKyILIero

No Tembl 1a00paTopHBIX PabOT
KOHTPOJIS
1 3 4
1.|9KcTpakInOHHO-CIIEKTPOPOTOMETPUUYECKOE OIIpeIesICHIE 3amwura JIP
He(TenpOoaYKTOB B IpUpOIHBIX Boaax merogoM MK-cnekrpockonuu
2 |3y4yenne mpuHIUIA pabOTHl aTOMHO-a0COPOIIMOHHOTO 3amuTa JIP

ciekrpometpa ¢ OTA. Onpenenenue TSKEIOro MeTalia METO10M
aTOMHO0-a0COPOIIMOHHOM CIIEKTPOCKONHUU. DKCKYPCHS B




71200paTOPHIO ATOMHOM CHEKTPOCKOITUHU

3 [M3y4eHue npuHIuIa paboThl aTOMHOTO SMUCCHOHHOTO 3amura JIP
CHEKTPOMETpPa ¢ MHAYKTUBHO CBSI3aHHOM mia3Moii. OmnpeneneHue
COCTaBa MOPCKOM BOJbI METOAOM aTOMHOM AYMUCCUOHHOMN
CHEKTPOCKONUU. DKCKypcus B maboparoputo UCII-aTomHoOM
CHEKTPOCKOMUU

4 |M3ydeHne NMpUHINIA PAOOTHI YIHEPTOAUCIIEPCUOHHOTO U 3anura JIP
BOJIHOAMCIIEPCUOHHOTO PEHTIC€HO(DITYOPECIIEHTHBIX CIIEKTPOMETPOB.
Omnpenenenre Ka4eCTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa
METAJUIMYECKOT0 CIijIaBa 0e3 pa3pyuieHus npoobl. DKCKypcus B
71a60PaTOPHIO PEHTIC€HOBCKOM CIIEKTPOCKOIHH

5 |Hacrpoiika pH-metpa o 6ydepubsim pactBopam u onpeaenenue pH |3amura JIP
KOHTPOJILHOTO pacTBOpa

6 |OmnpeneneHre HUTPATOB METOAOM MPSIMON TOTEHIIMOMETPHH C 3amura JIP
HUTPAT-CEJIEKTUBHBIM AJIEKTPOJIOM

7 |Omnpenenenue xeie3a METOI0M MOTEHIIIOMETPHUECKOTO 3amura JIP
TUTPOBAHUSA

8 |OmpeneneHue COMSIHON KUCIOTHI METOJOM KYJIOHOMETPUYECKOTO Samqura JIP

TUTPOBAHHUS

9 |Onpenenenue MEI0YN METOAOM KOHAYKTOMETPUIECKOTO 3ammra JIP
TUTPOBAHHUS

10 |Onpenenenue MeIu METOIOM aMIIEPOMETPHUYECKOT'O TUTPOBAHUS 3ammra JIP

11 |KadecTBEHHBIN aHAIN3 CMECU aMHUHOKHUCIIOT METOAOM Samura JIP

TOHKOCIIOIHON Xpomartorpaduu

12 |Ompenenenune >THUameTaTa U 3TaHOJA B CTOYHBIX BoJax MeTojoM  (3ammra JIP
ra3oBoil xpomarorpaduu

13 |U3ydenue npuHOUIA IEHCTBUS MaccC-CIIEKTPOMETPa U 3amura JIP
XpOMaTOMacc-CIIeKTpoOMeTpa. DKCKYpCcUs B XpoMaTorpadpuiyeckui
LIEHTP IKOJIOT0-aHAMTHYECKOTO 1eHTpa Kyol'y

14 |M3yuenue npuHIUIIA paOOTH CHHXPOHHOTO TepMoaHanu3aTopau  (3amuta JIP
nepuarorpada. MccnenoBanue CBOMCTB TBEpAOIro MaTepuania Ha
nepuBarorpade. DKCKypcus B 1ab0paTopui0 TEPMUIECKOTO aHAINU3a

Ko ecem nabopamopnvim pabomam umeiomes Memooudeckue yKasanusl, ymeepircoOeHHole Ha
Kageope ananumuyecxkou xumuu Kyol'y

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboThl - HE IPETyCMOTPEHBI

2.4 IlepeyeHbp Yy4eOHO-METOAMYECKOro olecrnevyeHUus I CaMOCTOATEJIbHOM
padoThI 00YYAOIIMXCH [0 AUCUUIIMHE (MOIYJII0)

[Tepeuensb yueOHO-METOMUECKOTO 00ECTIEUSHUS TUCITUTLIAHBI
Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON pabOThI

1 2 3

1 | IIpopabotka yue6HOrO |1. MeTonnyeckue peKOMEHIAINH K OpTaHnu3allui ayTuTOPHOU U
(TEOPETUYECKOT0)  |BHEAYIUTOPHOM  (CaMOCTOSITENIbHOW)  pabOThl  CTYACHTOB:

6



Marepuaia

Meroanueckue ykaszanms/ coct. T.II.  Cropoxenko, T.b.
[lounnok, A.B. becnanos, H.B. Jloza. — KpacHogap:
Ky6anckwii roc.yu-t, 2018. 89 c.

2. T.b. Tlounnok, 3.A. TemeppaamieB. AHATUTHYECKAsT XUMHUS.
CriekTpocKonuuecKkue MeTOolbl aHanu3a. YdeOHOoe mocobue.
Kpacnonap, KyoI'Vy, 2013.

3. T.b. [Iloumnox, 3.A. Temepnamen. MonekyasapHas
abcopbumonnas cnektpockonusi. Kpacnogap, Kyol'V, 2016.

4. YyeOHUKY U 3a/JaYHUKHU U3 CIHCKA OCHOBHOM JIMTEPaTypHl.

Brmonnenune
WHIUBUTYaJIbHBIX
3aJaHNM, TOATOTOBKA
CoO00IIIeHU

1. MeTonnueckre peKOMEHIAINH K OpraHU3aliK Ay JUTOPHON U
BHEAYJIUTOPHON  (CaMOCTOSITENbHOM) pabOThl  CTYIIEHTOB:
meroauyeckue ykazanus/ 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. AHAUIUTHYECKAS XUMMUSI.
CriekTpoCKONMYeCKHe METObl aHajau3a. YdeOHoe mocodue.
Kpacnonap, KyoI'VY, 2013.

4. T.b. Iloumnox, 3.A. Temepnamen. MouekynspHas
abcopOuunonnas crnekrpockonus. Kpacnonap, Kyol'VY, 2016.

3. Y4ueOHUKHU U 33JJaUHUKH U3 CIIMCKA OCHOBHOM JINTEPATYPHI.

IToaroroBska k
TEKYIIEMY KOHTPOJIIO

1. MeTtoanueckue peKOMEHJalluy K OpraHu3aliuy ayJMTOPHOM U
BHEAYJIUTOPHON  (CaMOCTOSITENIbHOM)  pabOThl  CTYJIEHTOB:
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. TemeppaimieB. AHATUTHYECKAST XUMHUSL.
CriekTpocKoNUYecKre MeTOZbl aHaiau3a. Y4eOHoe mocobue.
Kpacnonap, Ky6I'VY, 2013.

3. T.b. [Iloumnok, 3.A. Temepnames. MouekynspHas
abcopOuunonHas cnekrpockonus. Kpacnonap, Kyol'Vy, 2016.

4. Y4eOHMKH U 33JJaYHUKHU U3 CIIUCKA OCHOBHOM JIUTEPATYypHI.

y‘le6HO'MeTOI[I/I‘IeCKI/IC MaTepuaibl AJIA CaMOCTOSTEIbHOMI pa60TBI 06y11a}01111/1xc;1 n3

qyycja HWHBAJIUMAOB HW  JIHUIT

C OrpaHMYEHHBIMM BO3MOXHOCTAMHU 370poBbsi  (OB3)

MMpEaAOCTaBJIAOTCA B (I)opMax, AIalITUPOBAHHBIX K OTPAHUYCHHUAM HUX 310POBBA U BOCIIPUATHA

uH(popMauu:

JUt nu1 ¢ HapyILIEHUSIMU 3PEHUS:

— B ieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,
— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha s3bike bpaitns.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,
— B ¢popMme ayaunodaiina.
JlaHHBIN TepeueHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHMHIEHTa

oOydJaronuxcs.




3. ObOpa3oBaTesIbHbIEe TEXHOJIOTHH, NMPHMEHsieMble NPH OCBOCHHUM IMCHHILIHHBI
(Mmomy.Jist)

B mnpomecce ocBoeHus NaHHOW Y4eOHON NMCHMIUIMHBI HCIOIB3YIOTCS CIEAYIOIINE
00pa3oBaTe/IbHbIE TEXHOJIIOTUU: CaMOCTOsTeNIbHAs paboTa CTyIEHTOB, IPYIIIOBbIE IUCKYCCUH,
IPOBOJIUTCS Pa300p MpakTHUECKuX 3agad. lIpeaycMOTpeHbl KOHTAKTHBIE Yachl, B PaMKax
KOTOPBIX IPerojiaBaTellb, ¢ OJHOW CTOPOHBI, OKa3bIBAET MHIAMBHyalbHbIE KOHCYJbTALlUU I10
XOJly BBIIIOJIHEHUSI CAMOCTOSITENIbHBIX 3a/1aHUM, a C IPYTrOll CTOPOHBI, OCYIIECTBISET KOHTPOJIb
U OLIEHUBAET pe3yiabTaTbl 3TUX HHIUBUAYaIbHBIX 3adaHuil. Ilpumensercs oOcyxneHue
pe3yiabTaTOB pPabOThl CTYIEHYECKHUX HCCIENIOBATEIbCKUX TPYII; HEKOTOpPhIe pa3ieibl
TEOPETUYECKOI0  Kypca  pacCMaTpUBAaIOTCA €  MCIIOJIB30BAaHMEM  OIEpeXarolei
CaMOCTOSITENIbHOW PabOThI: CTYJCHTHI MOJIYYAlOT 33JaHNEe HAa W3yYeHHE HOBOTO MaTepHaia Jio
€ro U3JI0’)KEHUS Ha JIEKLIUH.

B pamkax u3yueHHs IMCHUIUIMHBI IPEIYyCMOTPEHO MOCEIIEHUE J1abopaTOpuil DKOJIOTr0-
AQHAJIMTUYECKOTO IIEHTPA U IIEHTpa KOJUIEKTUBHOTO 1mojib3oBanust Kybanckoro
TOCYHUBEPCUTETA.

HJ’IH Jia1n ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 30POBbA NPCAYCMOTPCHA OpraHU3alsa
KOHCYJH)T&III/Iﬁ C UCITIOJIb30BAHHEM E)HGKTpOHHOI\/JI IIOYTHhI.

4. OueHoO4YHble CpeACTBAa [JI1 TEKYlUIero KOHTPOJISI YCINEeBaeMOCTH U
NPOMEKYTOYHOM aTTecTalul

OrneHouHble CpescTBa IMpeJHa3HAueHbl JUIsl KOHTPOJIS M OLIEHKH 00pa3oBaTelbHbIX
JOCTH)KEHUH 00YYarouIuxcsi, OCBOMBIIUX MporpamMmy y4deOHoi mucuumiuabl «[IpakTukym mo
AHAIUTUYECKOU XUMHUM.

OneHouyHbIE CPECTBA BKIKOYAET KOHTPOJIbHBIE MAaTEPUAJIbl AJIs IPOBEACHUS TEKYLIETO
KOHTPOJISL B (JOpME BOIPOCOB M 3aJlaHUM K 3aluTe Ja00opaTOpHBIX padoT, U MPOMEKYTOUHON
aTTecTanuy B GopMe BOIIPOCOB U 33/JaHUI K 3a4eTy.

IIpumepHbIe TEMBI KPAaTKHX YCTHBIX COOOIIECHMIA:

1. Oprannyeckuii 3JeKTpoaHaIN3 Ha MOAU(PHUIIMPOBAHHBIX JEKTPOJaX: MOAXOIbI U

NIEPCIIEKTHUBBI.

Mukpo- 1 HaHOYaCTULIBI B HEOPTaHUYECKOM AIIEKTPOAHATIU3E.

Opranudeckue peareHThl B aHaJIU3€: COBPEMEHHBIE TEHACHIINN.

4. Vicnonb3oBaHUE 3JIEKTPOIIOIMMEPU30BAaHHBIX MAaTEPHAIIOB B COCTaBE

AIIEKTPOXUMUYECKHE CEHCOPOB: MPOOIIEMBI U IOCTUKEHHUS.

CrnexTtpockonusi KOMOMHAIIMOHHOTO paccesiHUS: HOBOE 00 M3BECTHOM.

PaanoakTHBallMOHHBIN aHAN3: PaJMOAKTUBHOCTh Ha CIIy>KO€ aHAIUTHUKOB.

7. CymnepTOKCHKaHTBI B 00BEKTaX OKPYXAIOIIeH cpeibl: aHAIUTUYECKUE MPOOIEMBbI U
pEILIEHus.

8. AptoMaru3zanus J1ab0paTopHOTO aHATN3a — HAacTosIIIee U OyayIiee.

9. CrnekTpocKONMUYEeCKHe METObI ONPEeNIEHHs COCTaBa KOMITJIEKCHBIX COSMHEHUI.

10. CriekTpOoCKONUYECKHE METOIBI ONPEACTICHHISI KOHCTAHT YCTOMYNBOCTH KOMILIEKCHBIX
COEIMHEHU.

11. Coueranue xpomaTtorpaduu U CHEKTPOCKOIUH: BO3MOKHOCTH U IPEUMYILIECTBA.

12. KomnproTepHble BO3MOKHOCTH 00€CIIeUeHHUs KauecTBa pe3yIbTaTOB aHAIN3A.

13. UneHTH(UKAINS BEIIECTB U €€ HaJIS)KHOCTb.

14. buoceHcOpBl B COBPEMEHHOM aHaJIN3e.

15. TecT-MeToABI aHANK3A: OT AJIEKOTO0 MPOILIOro K HeAaIeKOMY OynyIIeMy.

16. DnexTpoHHBIH HOC: (haHTACTHKA UM PEATbHOCTh?

17. DneKkTpOHHBI SI3bIK: 3aMEHST JIU TPUOOPHI JIFOIeH?

wn
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18. buonoruueckue METO/ bl aHATTU3A.

19. /IBa B 0fTHOM: IPEUMYIIIECTBA U TOCTHYKCHHUSI KOMOMHUPOBAHHBIX METOJ/IOB aHAJN3A.

20. MUKpOBOJTHOBOE U3ITyYCHHE B aHAJIH3E.

21. IloBbinienre HPOPMATHBHOCTH METO/1a COBPEMEHHOW XpoMaTorpaduu — IMyTH
peIeHHS.

22. llBeToMeTpusl B aHAJIM3E: BCE JIM MBI 3HAEM O LIBETE.

23. IIpo60ooT6Oop 1 MPOOOMOATOTOBKA MPUPOAHBIX BOJ — HET JIM OJBOIHBIX KaMHEH?

24. Vcropus pa3BUTHS KA4YeCTBEHHOTO aHANIN3A.

25. UcTopus pa3BUTHS XMMUYECKUX METOJIOB aHAJIM3a.

26. Vcropus pa3BUTHS CHEKTPOCKOITMYECKUX METOOB aHAIN3a

ITosHbIi NepeyeHb J1a00PaTOPHBIX PA0OT M KOHTPOJIBHBIX BOIIPOCOB K HUM
3 cemecTp

JlabopaTopnasi pabora Nel

Tema: Texnuka nadopamophnvix padom é ananumuyeckoil nadopamopuu. /[poousiii u
cucmemamuyeckuil ananus. Basicneiiniue kauecmeennuvle peakyuu KamuoHoe.

1. Amnamutuueckas peakuus. AHAJIUTUYECKHME NpU3HAKU. UYyBCTBUTEIBHOCT U
CEJIEKTUBHOCTh AHAJIMTUYECKON PEaKIUU.

2. JIpoOHBIN ¥ CUCTEMAaTUYECKU aHAJIU3.

3. [IpyHUMM JesieHns: KATHOHOB U @aHMOHOB Ha aHAJIUTHUYECKUE FPYIIIbL.

4. Pa3nuyHble CXEMbI CHCTEMATUYECKOI0 aHAJIN3a KaTHOHOB.

5. KucnorHo-1meno4ynas cxema paszesneHusi KaTuoHoB. [IpuHamnexHOCTh KaTHOHOB K 1-6
AQHAINTUYECKUM TpymIaM. [ pynnoBsie peareHTsl.

5. BaxHeiilye kaueCTBEHHbIE PEAKIIMN KaTHOHOB 1-6 aHaIMTHUUECKUX TPYIIIL.

JlabopaTopnasi paGora Ne2

Tema: «BaowcHeliumiue KauecmeeHHble peaxkuyuu aHUOHOG. KOHmp0.flea}l 3a0aua Ha
0npe0eﬂenue Kamuona u aHuona 6 cocmaee coiu»

1.TlpuHumn pa3jneieHus] aHUOHOB HA aHAJIWTHUYECKHWE TPYNIbl B 3aBHCHUMOCTH OT
pacTBOPUMOCTH BAKHEHUIIUX COEAUHEHHUM.

2. [IpuHaaneXHOCTh aHHUOHOB K 1-3 aHaTUTHYECKUM TpynnaM. [ pynmoBbie peareHThI.

3. BaxkHelimue KaueCTBEHHbIC peakn aHUOHOB -3 aHATUTUYECKHUX TPYIIIL.

4.VI310KUTe XOJ CUCTEMATUYECKOTO aHaIM3a B MPOIecce ONpeaeNeHUs] KaTHOHA U aHMOHA
B COCTaBE COJIH.

JlabGopaTopHnas padora Ne3

Tema: «Pewenue pacuemnvix 3a0au no memam «Xumuuecxkoe pasrnogecue. Kuciomno-
ocnoenvle peakyuu. Pacuem pH 600Hbix u HeeoOHBIX pacmeopos Kuciom, OCHOBAHUIL,
ameponumos. Bygepnvie pacmeopo.

1. Chopmynupyiite 3akoH nedcTByrommx macc. [lokaxute aeiicTBUE 3TOTO 3aKOHA Ha
KOHKPETHBIX IPUMEPAX.
2. TepMomuHaMHu4ecKas, peallbHasi W YCIOBHas  KOHCTAaHTHl  paBHOBecHs. DakTopEI,

BJIMAIOIIUC HA UX BCIIMYNHY.
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3. AktuBHOCTh NOHOB. Koadpunment aktuBHocTH. oHHAs cuita pacTBopa. Pacuer nonHoi
CHJIBI PacTBOpPA U KOI(PPHUIIMEHTOB aKTHBHOCTH HOHOB.

4.KoapduiueHT KOHKYpUpYOLIEH peakinu 1 MOJIbHAs 107 MOHA. BBIBO/ ypaBHEHUI ISt
pacueta  MOJBHOM  JOJAM  HMOHOB B YCIOBUSAX  IPOTOHUPOBAHHUS  H
KOMIUIEKCOOOpa30BaHUsI.

5.KoHcTaHTa 1 cTeneHp AUCCOIMALMY IeKTpoinTa. 3akoH pa3dapnenus OcTBaibia.

6. laiiTe ompeneneHne KUCIOTHl U OCHOBAHHS C TOYKH 3PEHHUS MPOTOJUTHYECKONW TEOPUH
bpencrena-Jloypu. IlpuBeaute npumepbl HEUTPANbHBIX M 3apsDKEHHBIX KHUCIOT U
OCHOBaHUM.

7.TloHsiTHE O CONPSKEHHOW KMCIIOTHO-OCHOBHOW MPOTOJIMTHYECKOM 1ape. [Ipumepsr.

8. ABronporonu3. Koncranra aBronporonusa. Inons! muonus u auara. [Ipumepst

9.PaBHoBecus B pactBopax amdonutoB. BeiBeaure dhopmyny ans pacuera pH B pactBope
amdonura. [Ipumepsr.

10. [IpuBeauTe mpUMEphl UM HAMUIIUTE YPAaBHEHUS DPEAKIMil B3aUMOJCHCTBUS KHUCIOT U
OCHOBaHUHU C aM()UIIPOTHBIMU PACTBOPUTEIISIMH.

11. YkaxxuTe poyib pacTBOPUTENS B MPOSBICHUU KHUCIOTHBIX HIIM OCHOBHBIX CBOMCTB
IPOTOJIUTOB.

12. NonHoe npousBeieHue Boibl. BOJOpOIHBIN U THIPOKCUIBHBIN TOKa3aTeH.

13. Yro sBiisieTcss Mepoil KHUCIOTHOCTH (OCHOBHOCTH) HEBOAHBIX pacTtBopoB?? Jlaiite
orpezieNieHue, Kakue pacTBOPHI CUUTAIOTCS KUCIBIMU, IIETOYHBIMU, HEUTPAILHBIMHU.

14. Jlalite ompeneneHHe KOHCTAHTBI KHCIOTHOCTH, KOHCTaHTBhI OCHOBHOCTH, [IpuBenute
npuMepsl. BpiBenuTe ypaBHEHHE, YCTAHABIMBAIOIIEE CBS3b MEXKIY KOHCTaHTaMU
KHUCJIOTHOCTH U OCHOBHOCTH JUIsl CONPSYKEHHOW MPOTOJUTUUECKON Haphl.

15. Bydepnsie pactBopsl. CocTaB, MexaHu3M OypepHOro AecTBUS.

16. bydepnast emxoctb. DaKkTOpbI, BIUAIONIME HA BeTUUMHY OydepHoil emroctu. Pacuer
OydepHO eMKOCTH.

17. BeiBox opmyiel st pacyera pH pactBopa ci1aboit KUCIOTHI (c1ab0ro OCHOBAHUS)

JlaGopaTopHnas padora Ne4d

Tema: Kucnommno-ocnoénoe mumpoganue. Ilepeuunvie u emopuunvie cmanoapmol.
Ilpuzomosenenue u cmanoapmusayus pacmeopa uiea0uu.

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

2.OcCHOBHBIE TPeOOBaHUS, IPEIBSBIIAEMbIE K PEAKIUSAM B TUTPUMETPHUECKOM METOJIE.

3.1lepBuuHbIe cTaHIAPTHBIC BemlecTBa. TpeOOBaHUS K MMEPBHYHBIM CTaHIAPTaM, IPUMEPHI.
OcHOBHBIE CIOCOOBI IPUTOTOBJICHUS CTAHIAPTHBIX PACTBOPOB.

4. BTopuyuHbIE CTaHJAPThl, yCTAHOBJICHHE WX TOYHON KOHIIEHTPAIMH.

5.OcHOBHbIE pabouyre pacTBOPbI B KUCIOTHO-OCHOBHOM TUTPOBaHMUU. YKaXKUTE BEIIECTBa,
0 KOTOPBIM MPOBOJAT CTaHIAPTU3ALMI0 3THUX pacTBopoB. Hamwmurte ypaBHEHUs
peaKkuuu.

6. TurpoBanue 1o crnocoOy MUMETHPOBAHUS U 10 CIOCO0Y OTAECTBHBIX HaBECOK. DopMyIibI
JUIsl pacyeTa pe3yabTaTOB TUTPOBAHUS.

7.laliTe ompezneneHue CIAEAYIOIIMM MOHSTHSIM: TUTP pacTBOpa; THUTP pacTBopa IO
OlpeNeNsieMOMY  BEIIECTBY; OSKBHBAJIEHT BELIECTBA; (PAKTOP SKBUBAJICHTHOCTH;
MOJIIpHasi KOHLIEHTpallMs OSKBUBaJeHTa; MaccoBas pois. [lpuBeautre ¢opmyisl,
CBSA3BIBAIOIINE 3TU MOHSITHS.

8. OcHOBHBIE CcITOCOOBI TUTPOBaHUS (TIpsIMOE, 00paTHOE, IO METOTy 3aMerneHus). [IpuHmmmn
pacueTa pe3ylbTaToB TUTPOBAHUS.

9.HanmmuTe ypaBHEHHWs JUIsi pacueTa MacChl aHAJTUTa II0 pe3yabTaraM TPsSMOTo,
00paTHOTO U 3aMECTUTELHOTO TUTPOBAHUSI.
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10. Hanummre ypaBHEHHE B3aUMOCHCTBUS pacTBOpa LIEIOYH C IEPBUYHBIM CTaHIIAPTOM,
YKa)XUTe ero (GakTop SKBUBAJICHTHOCTH.
11. M300pa3uTte KpUBYIO TUTPOBAHUS U OOBSICHUTE BHIOOp MHAMKATOPA.

JlabopaTopnasi pabora NeS

Tema: Onpedenenue cunvnoli Kuciomwvl 6 pacmeope. Onpedenenue KucjiomHOCMU
RUWE6020 NPOOYKIA MEMOOOM KUCTIOMHO-0CHO8HO020 mumposanus. Pacuem pesynomamos
npPAMO20, 00PAMHO20, 3aMECMUMENLHO20 MUMPOBAHUSL.

1.OcHOBHBIE = TOJNOXKEHUS  HOHHO-XpPOMO(OPHOH  TEOPUH  KHCIOTHO-OCHOBHBIX
uHaukatopoB. Tayromepusannsa. Jnccoumannsa uHaukaropa. KoHCTaHTa KHCIOTHO-
OCHOBHOTI'O MHAMKATOPA.

2.VlnTepBan mnepexosia OKpacku KUCIOTHO-OCHOBHOrO MHAMKaTopa, pT. CBsA3b MHTepBaia
Iepexoia OKPacKy KMCIOTHO-OCHOBHOT'O MHIMKATOPA U €M0 KOHCTAHTHI.

3.IlonsTue 0 xpomodopax M ayKCOXpomax. YKaKuTe XpoMo(opbl M ayKCOXpOMBI  Ha
nprMepe KHUCIOTHO-OCHOBHBIX MHAWKATOPOB W3 TPYII a30KpacuTenei, ¢rarenHoB u
cynbhodTarenHOB.

4.Hanumute CTpyKTypHBIE (opMynsl o0eux TayToMepHBIX ¢opMm QenondranenHa,
METUJIOpaHka, Hapa-HUTpopeHonaa U OOBSICHUTE MEXaHU3M M3MEHEHHUS OKPAaCKU 3TUX
WHJMKATOPOB.

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

6. PakTOpbl, BIUAIONIME HAa OKPAaCKy pAacTBOPOB KHCIOTHO-OCHOBHBIX WHMKATOPOB.
OcHoBHBIE TPeOOBAHMSL, TPEIBSBIIIEMbIE K KHCIIOTHO-OCHOBHBIM WH/IUKATOPAM.

7.KpuBble TUTPOBaHUS CHJIBHBIX KHCIOT M OCHOBaHUH. CTeneHb OTTUTPOBAHHOCTH.
Ckaudok TutpoBanus. Pacuer pH 11 noctpoeHust KpUBbIX TUTPOBAHUS CUJIBHBIX KHCIIOT
Y OCHOBAHU; NPECIIbHbIC 3HAUEHUS KOHLICHTPALUI TUTPYEMBIX BEILIECTB.

8.Bprunciienue pe3ynabTaToB NPSMOro, OOpPaTHOTO W 3aMECTUTENBHOTO  KHCIIOTHO-
OCHOBHOT'O TUTPOBAHH.

9. PacueTs! pu NPUTOTOBIICHUH PACTBOPOB HEOOXOIMMOMN KOHIIEHTpanuu. TUTp, MaccoBas
JI0JIs, MOJISIpHAsl KOHILIEHTpalMsl 3KBUBAJICHTA U MEPEXOJ] OT OJHOW KOHLEHTPALUU K
JIPYTOH.

10. MoxHO 1M B KayecTBE TUTPAHTOB MCIIOJIb30BaTh CJaOble KUCIOTHI M OCHOBAaHHUSA?
[Touemy?

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

12. Metoinka onpe/ielieHne CHIIBHOM KUCIIOTHI B pacTBope. [IpuHIMIT BEIOOpA WHIUKATOPA.

13. Hanummmre ¢opmyny s pacdera KHUCIOTHOCTH IHIIEBOTO NPOAYKTA. YKaXHUTe
€UHUILY U3MEPEHUS KHUCIOTHOCTH, ITPUBEIUTE €€ ONPEICIICHHE.

JlaGopaTopuasi padora Ne6

Tema: Onpeodenenue azomnoil u GOpHOIU KUCIOM NPU UX COBMECHHOM RPUCYMICHIGUU.
Pacuem Kpuevix KuciomHuo-ocHO8H020 MUMPOBAHUA.

1.Hanummre CcTpyKTypHbIE (GOpPMYNIbl 00eux TayTOMepHbIX (opMm denondpranenna,
METHJIOpaHKa, Tapa-HUTPopeHOIa U OOBSICHUTE MEXaHU3M H3MEHEHHUS OKPAaCKH JTHX
UH/INKAaTOPOB.

2.Ha30oBUTE OCHOBHBIE TPYIIBI KHCIOTHO-OCHOBHBIX WHAWKATOPOB, YKaXHTE WX
XpOMO(OpBHI.

3.[IpuHIUT ompeneneHus ABYX KHUCIOT P COBMECTHOM MPHUCYTCTBHH METOJOM IPSIMOTO
TUTPOBaHUA. Y paBHEHHUs peakluii, 000CHOBaHHE BbIOOpA MHIUKATOPOB.
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4. TlpyHuun BBHIOOpPa MHIUMKATOPOB IS ONpEICTCHHS CMECH JBYX KHCIOT (ABYX
OCHOBaHMH).

5.KpuBble TUTpOBaHUA CIIa0BIX KUCIOT U OCHOBaHUI. CteneHb oTTUTpoBaHHOCTU. CKayoK
tutpoBanusa. Pacuer pH ans mocTpoeHHs] KpPHUBBIX TUTPOBAHMS CHAOBIX  KHUCIOT H
OCHOBaHU; IIpe/ieIbHbIE 3HAUEHUS] KOHIIEHTPALil TUTPYEMBIX BELLIECTB U UX KOHCTAHT
KHCJIOTHOCTH (OCHOBHOCTH).

6.IIpu KakoM yCIIOBHHM BO3MOXHO pa3JelIbHOE TUTPOBAHUE CMECH KHUCIOT MM OCHOBAHHMHA
(MM MHOTOOCHOBHBIX KHCJIOT MU MHOTOKHMCIIOTHBIX OCHOBaHHUH) 1o crymeHsm? OTBer
MOTHUBHpPYWTE.

7.OCHOBHBIE TpPUEMBbl TUTPOBAHHUS OUYEHb CIAOBIX KUCIOT U ocHoBaHuil. llpuBenute
IPUMEPBHL.

8.OCHOBHBIE THUIMBl MHIUKATOPHBIX OHIMOOK B KHCIOTHO-OCHOBHOM THUTPOBaHUU. 3HaK
WHIAUKATOPHOU omuOKu. [Ipumepsl.

9.Pacuer ckauka Ha KpUBOM THUTPOBaHUS CJa0OW (CHJIBHOI) KHCIOTHI CHIIBHBIM
OCHOBaHHEM; c1aboro (CHIBHOI0) OCHOBAHUS CHIBLHOHM KucinoTou. [lpuHimun moabopa
WHJUKATOPOB.

JlaGoparopHasi padora Ne7

Tema: Onpedenenue kapoonama u wie104u npu UX CO6MeCmMHOM npucymcmeuu. Pacuem
UHOUKAMOPHBIX OUWLUOOK KUCIOMHO-0CHOBHO20 MUMPOEAHUA.

1.Omnpenencare KapOOHAT - W THAPOKAPOOHAT-WOHOB IMPH COBMECTHOM IPHUCYTCTBHUHU.
Mertoaurka, 060CHOBaHHE BBIOOPA MHAUKATOPA, YPABHEHHSI PEAKIIUH.

2.OnpeneneHue kapOoOHATa HATPHUST M THAPOKCHUIA HATPUS MIPH COBMECTHOM IPUCYTCTBHH.
Mertoaurka, 060cHOBaHKE BBIOOPA MHAUKATOPA, YPABHEHHSI PEAKIIUH.

3. [Ipuniun ompeneneHus: ABYyX KUACIOT IPU COBMECTHOM NMPHUCYTCTBUU METOJIOM IPSIMOTO
TUTPOBAHUS.

4. 1lpunnun BpIOOpa HMHAMKATOPOB Ul ONPENENIEHUS CMECH [JBYX KHCIOT (ABYX
OCHOBaHMH).

5.KpuBble TUTpOBaHHUA CIa0BIX KUCIOT U OCHOBaHUM. CTeneHb OTTUTpoBaHHOCTU. CKayoK
TuTpoBaHusa. Pacuer pH 11 mocTpoeHus: KpHUBBIX THTPOBAaHUS CIaObIX KHUCIOT U
OCHOBaHU; Mpe/ieJbHble 3HAYEHHUS] KOHIIEHTPAIil TUTPYEMbIX BELIECTB U UX KOHCTAHT
KHUCJIIOTHOCTH (OCHOBHOCTH).

6.IIpu KakoM yCIIOBHHM BO3MOXHO pa3JelIbHO€ TUTPOBAHUE CMECH KHCJIOT MIIM OCHOBAaHHMA
(MM MHOTOOCHOBHBIX KHCJIOT MU MHOTOKHCIIOTHBIX OCHOBaHHUI) mo ctymneHsM? OTBer
MOTHUBHpPYWTE.

7.OCHOBHBIE TIpHEMbl THTPOBAaHUS OYEHb CIAObIX KHUCIOT M ocHoBaHuU. [IpuBenure
PUMEPHI.

8.OCHOBHBIE THUIIBI MHJIUKATOPHBIX OIMIMOOK B KHCIOTHO-OCHOBHOM TUTPOBaHMU. 3HAK
WHIUKATOpHOM omnoOku. [Ipumepsr.

9.Pacuer ckauka Ha KpUBOW THUTpPOBaHUS cHaOOM (CHJIBHOM) KHCIOTHl CHJIBHBIM
OCHOBaHHUEM; c1aboro (CHIbHOI0) OCHOBAHMS CHIBbHOM kuciotoil. IlpunHuun nmoabopa
WHIUKATOPOB.

JlaGoparopHas padora Ne§

Tema: Onpedeﬂeuue Hanpae/ieHUA OKUCITIUME/IbHO-60CCMAHOBUME/IbHbBIX peakuuﬁ.
Hpuzomoeneuue u cmandapmusauuﬂ pacmeopa nepmarHzZanama Kaiui
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1.TlonsTHE O raJIbBAHUYECKOM 3JIEMEHTE, MpuMepbl. CTaHAAPTHBINA BOJOPOIHBIN JIEKTPO,
€ro yCTpOMCTBO U HA3HAYCHHE.

2.CranaapTHbIi U (HOpMaNbHBIA OKUCINTEILHO-BOCCTAHOBUTEIBHBIN MOTEHIIHAT. Y KaKUTE
CBSI3b MEXy HUMH.

3. Hanumure ypaBHeHne HepHcTa M OSCHUTE CMBICI BXOSIIUX B HETO BEJTHYUH.

4.DakTopsl OKBUBAJCHTHOCTH BEIIECTB, YYAaCTBYIOLUIMX B PEAKIUSAX OKHUCICHUS-
BoccraHoBieHus. [Ipumepsr. Omnpenenenue MOISIPHONW Macchl SKBUBaJIEHTa U (pakTopa
SKBHUBAJIECHTHOCTU y4acTHUKOB OBP

5. BeiBog  Qopmynbl  ans pacueta  KOHCTAHTBI ~ PAaBHOBECHS  OKUCIIUTEIBHO-
BOCCTAHOBUTENIBbHON peakiuu. Kakum o0pa3oM MO BeJIWYMHE CTaHIAPTHBIX WK
(opMaIbHBIX PEIOKC-TIOTEHIIHAIOB MOXKHO CYJUTh O HAIIPABICHUH PEIOKC-PEAKIINN?

6.Kakum 00pa3oM MOXXHO HM3MEHUTh HAINpPaBICHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu?

7.1lepmaHranaToMeTpusi; ypaBHEHUS, JIeKallle B OCHOBE HCIOJB30BaHUS IMEepMaHraHaTa
KaJIUs B KAYECTBE OKUCIIUTEIIA.

8. IIpuuunbl u3menenus Tutpa pacteopa KMnO,4. YpaBHeHUs peakIui.

9.IIpurorosnenue, xpanenue u cranpapruszanus pacteopa KMnQO,. Ilpumenenue merona.

[Tpumepsr.
10. Berunicnienue  pe3ysibTaToB  PEIOKC-TUTPOBAHUS  —  NIPSIMOro,  OOpaTHOTO,
3aMECTUTENIBHOTO.

JlaGoparopHnasi padora Ne9

Tema: Hepmanzanamomempuuecxoe onpeoeﬂenue Heenesa

=

Pacuer ckauka Ha KpUBOW PEJOKC-TUTPOBAHUS U MOTEHIMAJIA B TOUKE SKBUBAJIEHTHOCTH

2. Wnpumkaropel pemokc-tutpoBaHus. Kiaccudukanms, TpeOOBaHUS K HWHAMKATOpaM,

IIPUMEPBI.

NHTtepBan nepexona OKpacku peloKC-HHIUKATOpOB, pT.

4. Hanumurte ypaBHEHMs peaklUil, MPOTEKAIOUIMX B pacTBOpax AU(EHUIaMUHA IPU €ro
WCTIOJIb30BaHNH B KAYECTBE PEIOKC-WHAMKATOPA.

5. Pacuer penokc-moTeHIMaza B TOYKE OSKBHUBAJEHTHOCTH IS OKHUCIMTENBHO-
BOCCTAHOBHTENbHBIX PEaKIHii, B TOM YHCIIe TIPOTEKAOMHX ¢ yaacTueM noroB HaO', OH
u JIp.

6. Kpussie pemokc-turpoBanus.Pacdyer moTeHImMama CHCTEMBI B IPOIIECCE THTPOBAHUS

7. TlepmaHraHaToMeTpusi; ypaBHEHHs, JIeXalllie B OCHOBE HCIIOJIb30BAaHUs NEpMaHraHaTa
KaJIvs B KAYeCTBE OKHCIUTEIS

8. Hammmmre ypaBHeHUs peakuuu B3auMozencTBus MoHOB xkene3a (II) ¢ mepmanranarom
Kanus B KHCIOM cpene. s Kakux Ieneil B pacTBOp 00ABISIOT CEPHYIO KHUCIOTY?
dochopHyIO KUCIOTY?

9. Ilpuumssl m3menenus tTutpa pacteopa KMnO,. YpaBHeHus peakiuii.

10. ITpuroroBneHue, XxpaHeHue U crangaptuzanus pacrsopa KMnOa.

11. Tlpumenenue metona. [Ipumepsr.

12. Beruucnenue pe3yabTaToB pelOKC-TUTPOBAHUS — IPSIMOT0, OOPAaTHOT 0, 3aMECTUTEIBHOTO.

w

JlabopaTopnasi padora Nel0

Tema:  Hunouxamopnvie  memoovl  pedokc-mumpoeanusn.  Pedoxc-unouxamopot.
Buxpomamomempuueckoe onpedenenue xeenesa ¢ oughenunamunom.

1. Tlonstue o penokc-unaukaropax. pT. MHTepBan nepexoia OKpacku WHIAMKATOPOB, BBIBOJ
bopMyIbI.
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o

[Tpuniun noxbopa HHAMKATOPOB, TPEOOBAHUS K MHIUKATOPAM.

OCHOBHBIE IpyNIbl PEAOKC-UHANKATOPOB, TPUMEPBI.

Hanumre dopmyny nudennnaMuna U ypaBHEHHUsI POIIECCOB, IPOTEKAIOIIUX B BOJHOM
pacTBope ¢ ydactueM audeHuiaMuHa.

Pacuer kpuBOii pe1OKC-TUTPOBAHUS.

@akTopsl, BIMSIOLNIME HA BEJIMYMHY CKauka Ha KpUBOW penokc-tutpoBaHus. [IpuBenure
IIPUMEPHI IPUEMOB YBEJIMUEHUS CKAUKa TUTPOBAHMUSL.

@akTOp 3KBUBAJICHTHOCTH U MOJISIPHAsi Macca SKBUBAJICHTA JJISl BEILIECTB, BCTYMAOIINX B
peaKLuy OKUCIIEHUSI-BOCCTAHOBJICHMUS.

Jluxpomarometpusi. YpaBHEHUE, Jiexalllee B OCHOBe MeToja. [Ipurorosienue padoudero
pacTtBopa, uHauKaropsl. [Ipumenenue metoa.

Hanummre ypaBHeHus peakiuu B3auMoieicTBrus HOHOB >kene3a (1) ¢ muxpomarom kanus
B KUCJIOH cpene. g KakuX 1eNield B pacTBOpP N00ABISIOT cepHY0 kKucioty? dochopHyro
Kuciaory?

10. PacueT MHAMKATOPHBIX OMIHOOK pPeAOKC-TUTPOBAHUS.

JlabopaTopHas padora Nell

Tema: Ilpucomoenenue u cmaunoapmusayua pacmeopa muocyivpama Hampus.
Hooomempuueckoe onpedenenue meou

1.
2.

© oo

Mertoap! ionomerpuu (logomerpus u Honumerpusi). OOmias xapakTepucTHKa.
YpaBHEHHs, JeXKaIIUEe B OCHOBE METO/IOB.

W3noxure MeTONMKY CTaHIapTH3alMM pacTBopa THocyinb(dara HaTpus. Ha3zosure
IIEPBUYHBIN CTaHAAPT.

W3noxure CymHOCTb METOJa HONOMETPUYECKOro omnpeaeneHus Meau. Hanummre
ypaBHeHHs peakuuii. OOBsICHUTE HampaBieHUE peakuuu Mexay nonamu meau (II) wu
NOOUI-NOHAMM.

[TpuroroBneHue, XxpaHEHUE U CTaHJAPTU3AIMS pabOUNX PACTBOPOB.

[TpuumrHbBI UI3MEHEHUS TUTPA PAcTBOpa THOCYJIb(haTa HaTPUs BO BPEMEHHU.

[IpuunHbBI U3MEHEHUSI TUTpPA HoJa.

Wupukatop B MeTO1aX HOJIOMETPUH, OCOOCHHOCTH €0 MPUMEHEHUS.

[Tpumenenue metonos. [Ipumepsl.

JlaGopaTopHnas padora Nel2

Tema: Koxnnﬂekconomempuueacoe 0npe0e/1enue Kanbyusl u MAaZHusa 6 pacmeope npu ux
COBMECMHOM npucymcmeuu. Onpe()eﬂenue JIcecmKocmu 600bl

1.KoHCTaHTBl yCTOMYMBOCTH U HECTOMKOCTHM KOMIUIEKCHBIX COEAMHEHMil: ofIue;
CTyIlEHYaThle; TEPMOIMHAMUYECKUE, pealIbHbIE, YCIOBHBIE. CBSI3b MEX1Yy HUMH.

2.0/1TA, crpykTypHas ¢opmyna, 1€HTaTHOCTh, ocobeHHocTH B3aumoaeicTeus DTA ¢
MOHAMHU METaJIOB.

3. MeTanmnoxpoMHble HHAMKATOPBl. MeXaHN3M UX AEUCTBUS, TPEOOBAHUS K MHIUKATOPAM.

4.1lpuroroBieHue U cTanaapTusanus padounx pactsopos J/ITA.

5.IIpsimoe, oOpaTHOe M 3aMECTHTENbHOE KOMIUIEKCOHOMETPUYECKOE THUTPOBAHHE.
[IpuBenuTe nMpuMepsl IPUMEHEHUST OCHOBHBIX ITPUEMOB TUTPOBAHUS IS ONIPEACICHUS
KaTHOHOB U aHUOHOB.

14



6. 3noxuTe METOIUKY KOMIUIEKCOHOMETPHUYECKOTO OIPENIeIeHUsI KaJbIUsl U MarHusi B
pacTBOpe NpU HMX COBMECTHOM MpUCYTCTBUU. Hamuimmre ypaBHEHHS peakiuil.
Hanumure hopMynsl st pacueTa pe3yabTaToB OMpPEIeTICHHS.

7.1310XUT€ METOJUMKY KOMIUIEKCOHOMETPUYECKOTO OINPEAETCHUS] >KECTKOCTH BOJbI.
VYKakuTe eIMHULbl U3MEPEHUS )KECTKOCTH BOJIBL.

JlabopaTopHnas padora Nel3

Tema: Komnnexconomemputtecxoe onpe()efleuue aiiOMUHUA. Pacuem Kpuenlx

KOMRNIEKCOHOMEMPUUECKO20 mMUmMpPO6anun

1.

no

oo

W3noxxuTe OPUHLHUI KOMIUIEKCOHOMETPUYECKOTo orpeaeneHus amoMmunus. HazoBure
MPUYUHY HEBO3MOKHOCTHU MIPSIMOTO TUTPOBAHUS AJTFOMUHUS.

Hanummure dhopmyny 1115 pacdyera pe3yabTaTOB ONPEIEICHNS MacChl aTFOMUHUS.

OATA, cTpykrypHas ¢opMmyia, IEHTATHOCTh, 0OCOOCHHOCTH B3ammojeicTBust DJTA c
MOHAMU METAILJIOB.

KpuBbie KOMILIEKCOHOMETpHUYECKOTO TUTpoBaHUS. (OCHOBHBIE (QOPMYJIBI pacuera.
@akTophl, BIUAIOIIME Ha BEIWYHHY CKayka HAa KPUBOW KOMILIEKCOHOMETPHUYECKOTO
TUTPOBAHUA.

MeTaninoxpoMHble HHANKATOPBL. MeXaHu3M UX JIeHCTBUS, TpeOOBaHUS K UHIMKATOPAM.
[Tpsimoe, oOpaTHOE U 3aMECTHTEIHFHOE KOMILIEKCOHOMETPHUECKOe TUTpoBanue. [IpuBenure
IpUMEphl MPUMEHEHHsSI OCHOBHBIX NPUEMOB TUTPOBAHUS ISl OINpPENEICHHs] KaTHOHOB U
AHUOHOB.

JlaGopaTopHnas padora Nel4

Tema: Memoowt Mopa, @onveapoa u @Pasanca 011 Pukcuposanus KOHEUHOU MOYKU

mumpoganus. Onpedenenue xnopuooe memooom Mopa é nuuiegom npooykme

1.

N

8.
9.

W3noxure cymHocts Merona Dosbrapna. YKakuTe YCIOBUS INPUMEHEHUS METOHA,
HAa30BUTE ONPEACIIIEMBIEC HOHBI.

Mexanusm obpazoBanus ocaakos. [IpaBuna [lannera-dasHca-I"ana.

N300pa3ute cTpoeHHEe MULEIUIBI U TpaHylbl Ha INpPUMEpPE KaKoro-iudo KOHKPETHOIO
COCIMHECHUS.

Meton ®asnca. IlpuMeHeHue aaCcOpOLMOHHBIX HMHJIMKATOPOB JJsi  (PUKCHPOBAHUSA
KOHEYHOU TOYKH TUTPOBAHUS.

N35n0xkuTe METOAUKY OINpENENICHHs XJIOpUJa HaTpus B NMILEBOM Ipoaykre. Hanummmre
ypaBHEHMs peakuuid 1 GOpMyIIbl 1JIsl pacyeTa MacCOBOM J10JIM IOBAPEHHOM COJIH.
[TponsBeneHne pacTBOPUMOCTH (KOHCTAHTa PAacCTBOPUMOCTH). YCIIOBHOE, pEallbHOE H
TEPMOJAMHAMUYECKOE IIPOU3BEACHUE PACTBOPUMOCTH. YCIOBUS HMX IPUMEHEHHUs Ul
pacyeToB. B3anMoCBA3b MKy STUMH KOHCTAaHTaMHU.

PacTBOopuMOCTh ~ MajoOpacTBOpUMBIX  coeauHeHHl S. CBsA3b  pacTBOPUMOCTH  C
IIPOU3BEICHUEM PACTBOPUMOCTH.

®DaxkTOpsl, BIUAIOIIKXE HA PACTBOPUMOCTb MAJIOPACTBOPUMBIX COECIUHEHUN.

Mertons! aprenromerpun. UKCUPOBaHUE KOHEYHON TOYKH THUTPOBAHUA IO MeToay Mopa.
VYcnoBus IPUMEHEHUs HHIUKATOPAa, ONPEAEIISIEMBIE BEILIECTBA.

10. KpuBble ocamuTebHOTO TUTPOBaHUs. DaKTOPHI, BIUSIONINE HA CKAYOK TUTPOBAHUSI.
11. Beruncnenue pe3yiabTaToB OCATUTEILHOIO TUTPOBAHMUSL.
12. Onpenenenne pacueTHBIM ITyTeM BO3MOKHOCTH BBITIQICHUS OCA/IKa B 33JaHHBIX YCIOBHSIX.

JlabopaTopnasi padora NelS
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Tema: H3yuenue npasuji 636eiu6anus Ha anajiumuuvdecKux eecax. Fpaeumempuuecxoe
onpe@enenue Jcenesa. Pacuem pe3yiomamoe ZpasumempudecKoco aHaiuid. Pacuem
nomepbsb 3a cuem pacmeopumocmu ocaoka

CymHoCTh MeTo/1a TpaBUMETpUH. OCHOBHBIC ATAITBl AaHAIU3A.

TpeboBanust k BecoBoit popme u popme ocaxkenus. TpeOoBaHUS K OCAAUTEISAM.

OCHOBHBIC MEXaHU3MBI 3aIPS3HCHHS OCA/IKOB.

VY CIIoBHS MOJTyUEHHS KPUCTAIUIMYSCKUX M aMOP(HBIX OCaIKOB.

[TonsiTie 00 OTHOCHUTEIBHOM IIEPECHIIEHHH W €ro BIHMSHHM Ha IPOLECC MOTyYCHHUS

OCaJKOB.

6. IIpombIBaHME OCaJKOB. YpaBHEHHE MPOMBIBHOM >KUIKOCTH. TpeOOBaHUS K MPOMBIBHBIM

JKUJKOCTSIM.

Pacyer moTepsp 3a c4eT pacCTBOPUMOCTH IPH IMTPOMBIBAHUH H MTOJIYYEHUH OCAIKOB.

PacueT oObeMa ocaguTens.

9. Msnoxure METOIUKY TI'PaBHMETPUYECKOrO OIpeaeiacHus kene3a. HazoBute dopmy
ocaxieHus 1 HOpMy BECOBYIO.

10. Hanummute ypaBHEHUS peakIuil.

11. Hanumure dopmyiy Ui pacdera pe3ysibTaTa TPaBUMETPHUCCKOTO OIPEICIICHUs Kele3a
4yepe3 rpaBUMETPUUCCKHA (pakTop.

12. VkakuTe COCTaB MPOMBIBHBIX JKHIAKOCTEH JUIS NPOMBIBAHUS KPUCTAUIMYECKHX W
aMOp(HBIX OCAJIKOB.

13. Hanumure hopmysty POMBIBHOMN KUIKOCTH M OOBSICHUTE €€ IPUMEHEHHE Ha MTPAKTHKE.

14. TlokaxuTe pacueToM BO3MOXKHYIO MOTEPI0 (OPMBI OCaXKICHHS ( YKAXKUTE 3TO BEIIECTBO) B
npoIiecce MPOMBIBAHUS TPOU3BOJILHBIM 00BEMOM JUCTUTUPOBAHHOMN BOJIBI.

15. OOBsICHUTE OCHOBHBIC MPaBUJIa B3BEIIMBAHKS Ha aHATUTHYCCKUX Becax.

agsrwONE

o N

4 cemecTp
JlabGoparopHas padora Nel

Tema:  Ixcmpakyuonno-cnekmpogpomomempuueckoe  onpeoeneHue  Hepmenpooykmose 6

ropNE

9.

npupoonvix 600ax memooom HK-cnekmpockonuu

N3noxure MeToauKky onpenenenus HedrenpoaykToB MetoioM MK-ciekTpockonuu.

Jaiite onpeseneHne NOHATHIO «HEPTENPOLYKTHI»

VYkaxure 00J1aCTh BOJIHOBBIX YHCEN, B KOTOPHIX NPOSIBIIAIOTCS Moj0ck! nornomeHus C-H rpymm.
HazoBute rpymnmel aromoB, g KoTopeix B MK-cnekTpax mposBIASIOTCS XapaKTEpUCTUUYECKUE
I10JIOCHI TIOTJIOLIECHHUS.

OO0bsacHUTE HEOOXOAMMOCTh dKCTparupoBaHusi HepTenpoAyKToB. JlaliTe onpeneraeHre MOHITHIO
«QKCTPaKLU» U YKAKUTE MIPOLECCHI, IPOUCXOAALINE C SKCTPAarUPyEMbIM BELIECTBOM B IIPOIIECCE
JKCTPAKIIUH.

JlaiiTe ompeneneHne MOHIATUIO «00JAaCTh OTNEYATKOB MajbleB». [ KakuX Leiaeld HCIONb3YIOT
NK-cniextp B 3T0i1 00sacTu.

OOmmit npunnun Metona Hx-cnekrpockonuu. WMK-cmekTpsl morjomieHusi, MX rpagduieckoe
IIPEICTaBIICHHUE.

OCHOBHOH 3aKOH NOTJIOUIEHMSI 2JIEKTPOMAarHUTHOTO U3Iy4eHHsl. OCHOBHBIE IPUUHHBI OTKJIOHEHHUS
ot 3akoHa byrepa-Jlam6epra-bepa B metone K- criekTpockonuu.

Ananmutnueckuil curtan B merone MK-cmektpockonuu. Merox 6a3oBoit naunuu. Ilepexon ot
AHAJIMTUYECKOTO CUTHAJIA K KOHIICHTPALIUH.

10. BzaumoneiictBue UK-u3nydenus c Mmonekyiaamu BemiecTB. Yacrora konebaHusl.
11. Banentnsle u nedpopmanronssie koiedanus. Konebanus, akrusasle B IK-cnektpe.
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12.

13.
14.

15.

16.

17.

Kakue ¢akTopsl BAHMSIOT Ha YaCTOTY M HMHTEHCHBHOCTH IOJIOCHI IOTJIOIICHHUS OIpenenEHHON
rPYIIbl AaTOMOB?

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

CnexkTpoMeTpbl aucneprupymomero tumna. MoHoxpomaTuzauus u3iydeHHs. OCHOBHBIE THUIIBI
nerexropos MK-usiydenus.

HUK-Dypre-cnekrpomeTrpsl. Otianuue OT NpuOOpPOB  Jaucreprupyromero Tumna. [IpuHnumn
neTekTupoBanus curHana. OcHoBHble IpeumyiecTBa MK-Oypbe-criekTpoMeTpoB

CymHocTh  KauecTBeHHOro aHanuiza B Meroae WK-cmekrtpockonuu. WneHTHUKAIMOHHBIE
napameTpsl. PacmmgpoBka cieKTpos.

CnocoOpl  monaroroBku npod k anamuzy B wmeroae MK-cmekrpockomnuu. OcobeHHOCTH
HCCIIEIOBAHMSI Ta3000pa3HBIX, KHUJIKUX U TBEPIBIX 00pa3IioB.

JlaGopaTopHas padora Ne2

Tema: U3zyuenue npunyuna padbomsl amomuo-adcopoyuonnozo cnekmpomempa ¢ ITA.

S

B2 oo~

0.

Onpedenenue maxcenozo memania MemoooM aAmOMHO-AOCOPOUUOHHOU CHEKMPOCKONUU.
IKcKypcusa 6 1adopamopuro amomMHoll CReKMpPOCKOnuu

Cymnocts metoga AAC.

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

IIpuHuun paboThl OCHOBHBIX HMCTOYHHKOB BO30YXJeHMA. TpeOoBaHUS K MCTOYHHKAM
BO30YKICHMUS.

OcHoBHbIE cr1oco0b! aTomMu3aluu. [Ipoueccsl, mpoTekaroie B aTOMU3aTOPE.

[Inamennas aromuzanus. [Inamena. OcHOBHBIE OTpaHUYEHNS, BOZHUKAIOIINE [TPU UCIOIb30BAHUHU
IJIJAMEHHON aTOMU3ALIHN.

DnexkTporepMuyeckas aTOMHU3alMs. YCTPOHCTBO rpaduroBoii TpyOuaTor meun. Ilmatdopma
JIpBOBa.

OcCHOBHBIE IPEUMYIIECTBA JIEKTPOTEPMUUECKON aTOMU3ALINU IO CPAaBHEHUIO C IJIAMEHHOM.
MeToauKH «X0JIONHOTO napay». TexXHUKa ruApUIHbIX COeAUHEHNH. [[puMeHenne 3TuX METOMK.
Ananutnueckuit curaai B merosne AAC. BeicoTta u miomaas nuka.

AHaTUTHYECKHE BO3MOKHOCTH METO0J1a aTOMHOM a0COpPOLIMOHHON CLIEKTPOCKOITHUH.

Boruncnenmne KOHIIEHTpaluii BEIIecTB ¢ IPUMEHEHUEM NPUEMOB I'paIyHpOBOYHOrO rpaduka,
CTaHJapTHOMN 100aBKH, CTAHIAPTHBIX JOOABOK U JIp.

JlabopaTopnasi pabora Ne3

Tema: HU3zyuenue npunyuna pabomvl amomHO20 IMUCCUOHHO20 CHEKMPOMEMPA ¢ UHOYKMUGHO

cea3anHnoul naazmoil. Onpeoenenue cocmasa MOpPCKoil 600bl MeMOOOM AMOMHOU IMUCCUOHHOU
cnekmpockonuu. Ixkckypcus ¢ navopamopuro HCII-amommnoii cnekmpockonuu

CyIHOCTh aTOMHOT'O SMUCCHOHHOT'O CIIEKTPAJIBHOTO aHAIM3a.

Cxema cnektpomerpa. Crektporpadsl u cnekrpomeTpbl. OCHOBHBIE OJIOKM Npubopa W HUX
Ha3Ha4YCHHUE.

OcHOBHbBIE aTOMM3ATOPBl U MCTOUYHUKH BO30yxknaeHus B Metone ADC. Ilporeccsl B HCTOUHHKAX
B030yxieHus. [Tpuniun pabotsl ncTOuHNKOB BO30YyxaeHus. [Ipeumymectsa UCII.

VYkaxuTte crnocoObl MpeACTaBICHUS 3MUCCHOHHBIX CIeKTpoB. Ha3oBuTe Kpyr aHamu3HpyeMbIX
3JIEMEHTOB Npu ucnoaszoBanuu VUCIIL

[IpoucxoxaeHne JIMHENYaTbIX aTOMHBIX CIIEKTPOB HCITyCKaHHUS. IHTEHCMBHOCTH CIEKTPAIBHON
muHuK. OOImMA XapakTep aTOMHOTO SMUCCHOHHOTO CIIEKTpa.
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6. KauectBennsiit DCA. PacimmpoBka cnextpos. [locnennue nuHuu.

7. VYpauenue Jlomakuna-Illeitbe. SIBnenwe camomoryomenus. DakTOphl, BIHSAIONME HA
WHTEHCUBHOCTb CIIEKTPAIbHON JIMHUHU.

8. OtHOcCHuTENbHAs HHTEHCUBHOCTD CIIEKTPAIIbHOM JIMHUU. Y CIIOBUSI TOMOJIOTHYHOCTH CIIEKTPATbHbBIX
JINHUM.

9. Amnanutudeckue curHajibl B Metone DCA, cBA3aHHBIC C KOHIIEHTpaIuel mpu Gororpadhudeckon u
(OTOAIEKTPUUECKOIN PETUCTPAIIH CIIEKTPOB UCITYCKAHUSI.

JlabGoparopHasi padora Ne4

Tema: H3yuenue npunyuna padomsl IHEPZOOUCNEPCUOHHO20 U  BOJIHOOUCHEPCUOHHO20
penmzenogyopecyeHmubLx cneKmpomempoa. Onpeoenenue KauecmeeHHo20 u
KOJIUYeCmeeHH020 COCMAsa MEemaiiuiecko2o Cnaasa 0e3 paspyuieHus npoovl. IKCKypcus 6
J1abopamopuio peHm2eH06CKol CNeKmMmpoCKOnuu

1. Cxema PEHTTEHO(ITYOPECIICHTHOTO aHaJIM3aTopA. BonnoaucnepcuonHbie u

SHEPTOAUCIIEPCUOHHBIC CIIEKTPOMETPBI, TPUHITUI UX PAOOTHl 1 OCHOBHOE OTJINYHE.

OCHOBHBIE THIIBI IETEKTOPOB PEHTIEHOBCKOTO U3JIYYCHUS, TPUHITUI X JEHCTBUS.

OcHOBHBIE CTIOCOOBI IMTOATOTOBKH MPOO 711 TPOBEICHUS aHAIIM3a METOIoM PDA.

4. TlpuHUHMI IEHCTBHSI PEHTTCHOBCKOW TpyOKku. [lepBuuHOE peHTreHOBCcKOe m3imydeHune. TopMo3Hoe
usnydeHue. BropuaHoe QuiyopeciieHTHOE H3TydeHHE.

5. BzaumopeiicTBHE PEHTIEHOBCKOTO W3JIYYEHHMs] C aTOMamMH dSJEMEHTOB. PEHTreHOBCKOE

bayopecuenTHOoe wu3iMydeHue W ero cmektp. Cepuu crnekTpaibHbIXx nuHHE. ['paduyeckoe

MIPEACTABICHUE CIIEKTPOB PEHTIEHOBCKON (DIIyOpECICHIUH.

CymHocTh peHTrenodryopeciueHTHOro Meroia ananusa (POA).

KauectBennrniii ananu3 B MeToae POA. 3akon Mo3iu.

KomnuecTBennsiit ananu3 B Merojae POA. OcHoBHBIE crtocoOb! iepexoza ot BennuuHbl AC k C.

AHanuTuyeckue BO3MOXXHOCTM U IpuMmeHeHue wMetona PODA. I[louemy wucnosiab3oBaHue

PEHTTEHOBCKOTO M3TY4eHUs HanboJee 1eaecoo0pa3Ho A TSHKEbIX JIEMEHTOB?

wn

©ooNe

JlabopaTopnasi pabora NeS
Tema: Onpeoenenue ougpenunamuna 1IOMUHECUEHMHBIM MEMOOOM AHATU3A

1. Cxema u mpuHmMI paboOTel Npubopa MO HU3MEpPEHUS HWHTEHCHBHOCTH JIFOMUHECIICHIIUH.

OO0bsicHUTE HA3HAYEHUE U TIPUHITUTI JCHCTBUS OCHOBHBIX OJIOKOB MprOopa.

SIBnenue mroMuHecHeHIMH: QuyopecueHnus U (ochopecueHIus. MexaHu3M SHEPreTHUECKUuX

M3MEHEHUH B Iporiecce BO30YKIEHUS JIIOMUHECLIEHIIUH.

Ha3oBuTe 0CHOBHBIE 3aKOHOMEPHOCTH JIFOMUHECLEHIIUH.

CrexTpsl BO30YKICHHS JIIOMUHECIIEHIIUU U CTIEKTPHI JIIOMUHECIICHIIUH.

N3noxure xoa pabOThI IPH BBHITIOTHEHUH OMpeIeieHHs Tu(eHUITaMHUHA.

Hanmumure Gpopmyny nudennnamMmuna. YKaxuTe yCIOBUS, TPA KOTOPBIX MOJIEKYJIBI OPTaHUYECKUX

COETMHEHM CTIOCOOHBI K TFOMUHECIICHITUH.

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

8. H3noxuTe MpUHIMII pacyeTa KOHIEHTPAlMU aHAJIUTa MPH BHIOTHEHUH JaHHOW JiabopaTopHOU
paboTHI.

N

oA

~

JlabopaTopHasi padoTa Ne6

Tema: Hacmpoiika pH-wempa no oygepnvim pacmeopam u onpedenenue pH koumponvnozo
pacmeopa
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10.
11.
12.
13.
14.

15.
16.
17.

18.
19.
20.

[TpuHIMI MOTEHIMOMETPUYECKOT0 MeTo1a aHanu3a. pH-MeTpel (MOHOMEpBI), IPUHIHUIT PAaOOTHI
DNEeKTPObl CPABHEHMS U U3MEPUTEINIBHBIE SJIEKTPOIbl, UX HA3HAYCHHUE.

Mertamnyeckue 3nextpoasl 1 pona. [IpuHuun neficTBus, TpeOOBaHMs, IPUMEHEHUE.
Mertannnueckue 1ekTpoabl 2 poaa. [IpuHiun neicTBus, ypaBHEHUsI, Ha3HAYCHHE.

W3n0xuUTe NpUHIMI U 11e1b HacTpoiiku pH-MeTpa 1o 6ydepHbIM pacTBOpam.

YCTpOUCTBO CTEKIIIHHOIO AJIEKTpPOoAa. MeXaHu3M BO3HMKHOBEHUs IIOTCHIMANA. Y PaBHEHUE,
OINMCHIBaIOLIEEe 3aBUCUMOCTh moTeHuuana ot pH. OcobenHoctu pabotel. Ilowemy pH-
YYBCTBUTEIHHOH SIBJISAETCS TOJBKO XOPOIIO BEIMOUEHHASI CTEKIISTHHAS MeMOpaHa?

IToTeHnmnan acMMMETPHUH, BO3MOXKHbBIE IIPUYUHBI €70 BOSHUKHOBEHUS.

Omnuiure ycTpOICTBO XJIOPCEPEOPSHOro U KAJIOMEIbHOIO 3JIEKTPOIOB.

Hanummre ypaBHeHHE peakiiy, IPOTEeKaroIel Ha XJ1opcepeOpssHOM (KalIloOMEIbHOM) 3JIEKTPOE U
ypaBHeHue HepHcra, onucpIBarolee IOTEHIUAN 3TOr0 dIEKTPOA.

Penokc-3nexTpobl, ycTpOHCTBO, IPUHLIKI pabOThl, HA3HAYEHHUE.

XUHTHIPOHHBIN AIEKTPOJ, €r0 YCTPOUCTBO, IPUMEHEHHE. Y PaBHEHHUE MTOJIYyPEAKLIMK, [IOTEHIIHAIL.
VYKaKuTe TUII 1 HA3HAYEHHUE MIEKTPOIOB, UCIIOIb3yEMbIX Ul u3MepeHus pH.

JlaGopaTopHas padora Ne7

Tema: Onpedenenue Humpamog memooom nPAMON ROMEHUYUOMEMPUU C HUMPAM -CEeKMUEGHBIM

I71EKMPOOOM

[IpyHIMI TOTEHIMOMETPUUECKOIO METO/AA aHalu3a. DJIEKTpPOXHMMHUYEcKas s4yeilka, Ha3HaueHUe
3JIEKTPOJIOB.

OOmue cBeneHUs 00 MOHCENEKTHBHBIX D3JIEKTPOJaX M HX NpuMeHeHUU. OCHOBHBIE THUIIBI
MeMOpaH. Kitaccuduxanms 351ekTposoB.

HoHCeNneKTUBHBIE SJEKTPOAbl C KHUIKUMHU (IUIGHOYHBIMH) MeMOpaHamu. [lpuwHimmm paboThl,
IIPUMEHEHHE.

W3noxxkure NpUHIUI MOTEHLHUOMETPUYECKOTO OIPEAENEeHUS] HUTPAT-UOHOB B KOHTPOJIBHOM
pacTBope.

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

[Tokaxkute NOPUHLMII pacyeTa pPaBHOBECHBIX KoHUeHTpauuili u pH uepe3 3nauenune JJIC
rajJbBaHUYECKOTO HJIEMEHTA.

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

KoappuuneHT CeneKTUBHOCTH HMOHCENEKTUBHOrO 3yekTpoja. MDakTopsl, BIMIOIIUME Ha
CEJIEKTUBHOCTB 3J1eKTpoia. CriocoObl onpeaeneHust KodQPUIMEHTa CeTeKTUBHOCTH.

Hanummre ypaBHeHne HUKOIBCKOTO M MOSCHUTE CMBICT BXOJSIIMX B HEro BeMUYWH. Pacuer
MOTPEIIHOCTEN N3MEPEHUS TOTEHI[MaJIa U KOHIIEHTPALUi B IPUCYTCTBUU MEIIAIOLINX HOHOB.

JlabopaTopHasi padora Ne8

Tema: Onpedeﬂeuue Jiceneza Memooom nomenuyuoOmMempuueCcKoco mumpoeanun

el N S

[IpuHIIMT MEeTOAa MOTEHIIMOMETPUIECKOTO TUTPOBAHMS.

[Tpunaun merona ['pana.

Kpussie nmoTeHImomMeTpruueckoro THTpoBanus. J{ocTOMHCTBa, MPUMEHEHHE METO/IA.

[TonOGepute WHAMKATOPHBIC JJIEKTPOABI NI MOTCHIMOMETPUYECKOTO THUTPOBAHUSA: aMMHAaKa
PacTBOPOM COJITHOM KHCJIOTHI; THOCYJIb(aT-HOHOB PAaCTBOPOM HOJa; MOHOB cepedpa pacTBOpOM
xnmopuaa kanus; nonos meau (I1) pacrBopom DJITA.
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W3noxxnure NpUHLUI ONpENETIeHMs] JKelne3a METOAOM MOTEHIUMOMETPUYECKOIO TUTPOBAHUS.
Hanummuire ypaBHeHue peakuuu TUTpoBaHHs. OOBSCHUTE BUJA KPHUBBIX MOTEHIMOMETPUYECKOTO
TUTPOBAHUS.

Pacuer koHLEHTpaIMii 10 JAHHBIM NOTEHIIMOMETPUYECKOTO TUTPOBAHMU.

VYKaKuTe UCIONIb3yeMbI€ B paOd0OTE 3JEKTPO/Ibl, O0BSCHUTE NPUHIIUI UX JEHCTBUS.

CxeMaTu4HO U300pa3uTe CXEMY UCIOIb3yEMOro B paboTe rajlbBaHUYECKOIO 3JIEMEHTA.

JlaGopaTopnas paGora Ne9

Tema: Onpedenenue conAHOU KUCIOMBL MEMOOOM KYIOHOMEMPUUECKO20 MUMPOBAHUA

B w

W3noxute NpUHIKI KyJIOHOMETPUIECKOro MeToa ananusa. Chopmynupyiite 3akonsl dapasest.
Kynonomerpuueckom THUTpoBaHue, npuHuuMn Mmeroxaa. IIpsmoe u oOpaTHOe THUTpOBaHUE.
Brruuciienue pe3yabTaToB KyJIOHOMETPUYECKOTO TUTPOBAHUSI.

OCHOBHBIE TUIIBI XUMHUYECKHX PEaKLUi, HCIOIb3yEeMbIE B KyJOHOMETPUUECKOM TUTPOBAHUU.
Kakne mnpoOnembl,  XapakTepHbIE Ui KJIACCHYECKOM TUTPUMETPHUH, YCTPAHSIOTCS IIPH
UCIOJb30BAHUU  3JIEKTPOI€HEPUPOBAHHBIX TUTPAHTOB? YKaXKUTE NpEeUMyIIecTBa MeToJa
KYJIOHOMETPUYECKOTO TUTPOBAHHUS.

C kakod wLeJbI0 NPOBOJAT NPEIABAPUTENBHBIA JIEKTPOIM3 B METOJE KYJIOHOMETPHUUYECKOTO
TUTPOBAHUS?

W3noxute MNPUHLKN ONPENENIeHUusl COJEpXKaHUs KHUCIOTHI METOAOM KYJIOHOMETPHUYECKOTO
TuTpoBaHus. Hammmmre Gpopmyiy Ut pacyeTa MacChl COJISTHOM KHCIIOTHI B TIpo0e.

[IpuBenure mpUMEpbl KYJIOHOMETPHUYECKOTO TUTPOBAHUS: a) 3JIEKTPO-T€HEPUPOBAHHBIMU
OKUCJIUTEISIMU; 0) 3JIEKTPOr€HEPUPOBAHHBIMU BOCCTAHOBUTENISIMM;, B) C HCIIOJIb30BAaHUEM
peakMii OCaXJE€HUS M KOMIUIEKCOOOpa30BaHMs, I') C HCIOJb30BAHUEM pEAaKLHUH KHCIOTHO-
OCHOBHOTO B3aUMOEHCTBUS. HanuimuTe momypeakiuy 3JIeKTPOreHePHUPOBAHUS 3TUX TUTPAHTOB.
W3noxuTe NpUHIMIT METOJA MPSMON KYJIOHOMETPUHU. YKAKHUTE CIIOCOOBI U3MEPEHUS KOJIUYECTBa
JIEKTPUUECTBA.

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

JlabopaTopnasi pa6ota Nel0O

Tema: Onpeoenenue wienouu memooom KOHOYKMOMEMPUUECKO20 MUMPOBAHUS

1.

no

W3noxkute NpUHOUN  ONpEAeNeHUs COAEpX aHWs IIeJOYd (MM KHCIOTBI)  METOJIOM
KOH/JYKTOMETPUYECKOTO TUTPOBAHMS.

HazoBute dakTopsl, BIUSAIOMNE Ha BETUYUHY YACIBHOU JIEKTPOIPOBOIHOCTH PACTBOPA.

JaiiTe ~ onpefeneHUss ~ HNOHATUSM  OSKBHUBAJEHTHAs  3JIEKTPONPOBOAHOCTB;  yJelbHas
3JIEKTPONPOBOTHOCTh. YKAXKUTE CBSA3b YIEIbHON 1 3KBUBAJIEHTHOU 3JIEKTPONPOBOTHOCTH.
OObscHUTE BIMSHWE MOHHOW CHUIIBI PacTBOPOB M TeMIlepaTyphbl Ha MOJBMXKHOCTH MOHOB. Kakue
MOHBI 00J1a/1at0T CaMO BBICOKOM TTOABUKHOCTHIO? [Touemy?

KpuBble KOHIYKTOMETpPUUYECKOTO TUTpoBaHHs. @DakTopel, BAHsIONMEe Ha (QOpMy KpHUBOM
TuTpoBaHus. TpeOoBaHUS, IPEABIBISEMBIE K PEAKITHSIM.

Kakoil Bun ummeeT KpHBass KOHIYKTOMETPUYECKOTO THTPOBAHUS CMECH CHIBHOW M craboif
kucioTel? OT vero 3aBucuT dopma Takoil kpuBou? B kakux pactBopax: a)NHz + NaOH; 0)
NaOH + KOH; B) NaOH + NaCIl moxHo nu¢hepeHIupoBaHHO ONPeIeInuTh CoJepKaHne 000ux
KOMITOHEHTOB KOHJYKTOMETPHUYECKUM TUTpoBaHueM? Kakoil BUJ WMEIOT KpUBBIC THTPOBAHUS
cmecen?
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JlabopaTopnasi paGora Nell
Tema: Onpedenenue meou memooom amnepomempuiecKko20 mumpoeaHus

1. W3znoxxure npuHUMI ONpPEAETIEHUS MEAU METOAOM aMIIEPOMETPUUECKOI0 TUTpoBaHus. Hanummre

YpaBHEHUS pEaKIIHil.

OOBsicHUTE BU KPUBOW aMIIEPOMETPUIECKOTO TUTPOBAHHMS.

Hanummre hopmyny ans pacuera pe3ylibTaTOB TUTPOBAHHUSL.

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

W3noxure npUHUMI METOAOB BosbTammnepoMerpuu. llosspusanus 37€KTpOJOB — CYIIHOCTb,

OCHOBHble mpuuuHbl. [loueMy B KadecTBe MOJAPU3YEMBIX DJJEKTPOJOB B  METOJE

BOJIbTAMIIEPOMETPUHU HUCIIONB3YIOT AIEKTPO/Ibl C MAJIEHBKOM MOBEPXHOCTHIO?

6. Hanummure ypaBHeHue MnbkoBUYA U MOSICHUTE CMBICI BXOJISIIMX B HETO BEJIMYHH.

7. HazoBure aHanmuTUYeCKU curHal B MeroAax BA, mnepedyuciuTe OCHOBHBIE  CIOCOOBI
OIpe/ieNICHUs] KOHLIEHTPALUH.

8. Awmmnepomerpuueckoe TuTpoBaHue. Kpuble TuTpoBanusa. Yem ompenensercs BUI KPUBOU
amnepomerpudeckoro Tutposanusa? [lpuBenure npuMepst..

9. Ha3nauenue ¢pOHOBOTO 3JEKTPOIUTA B METOAaxX BA.

10. VkaxuTe TOCTOMHCTBA METOJIA M IPEUMYIIECTBA METO[a aMIIEPOMETPHYECKOTO TUTPOBAHUSI.

agbrwm

JlaGopaTopnasi pa6ora Nel?2
Tema: Kauecmeennulit ananuz cmecu amuHOKUC/10m Meno0oM NMOHKOCIAOUHOU Xpomamozpagduu

Knaccugukanus xpomarorpaguuecKkux METOAO0B aHAJH3a.

OOuwmii mpuHIUI XpoMaTorpaguUecKux METOA0B aHaIM3a.

W3n0xuTe NpUHIUIT METOAOB TUIOCKOCIONHON XpomMaTorpadum.

W3noxute NpUHIMI HACHTUDUKALIMM AMUHOKUCIIOT B KOHTPOJIbHOM pacTBope MeTozoM TCX.
HazoBure nnentudukannonselii napamerp B meroge TCX.

VYKakuTe NPUHLKI U3MEPEHUsI BEIUUUHBI Rf , HA30BUTE apaMeTphl, BIUAIOLINE HA 3Ty
BEJIMYMHY.

7. KonnyecrBennslit ananu3 B Metogie TCX. VMcnonb3yemble B IPaKTHKE aHAIN3a aHATUTHYECKHUE
CUTHAJIBL.

o E

JlabopaTopnasi pa6ora Nel3
Tema: Onpeodenenue  >Imunayemama u IMAHONA 6 CHOYHBIX 600AX MEMOOOM 2aA30801L
Xpomamozpaghuu

1. Uznoxxkurte mpUHLHKI XpOMATOTpapuIEeCKX METOJIOB aHATIU3A.

2. M3o0pa3ute NpUHIUNHAIBHYIO CXEMY T'a30BOr0 XpoMmarorpada u Ha30BUTE €ro OCHOBHBIE OJIOKH
U UX Ha3Ha4YCHHE.

3. HazoBute ocHOBHBIE IETEKTOPHI B ra30Boi XpoMaTorpaduu. V3moxure NpuHIKI paboThI
KaTapoMeTpa, IJIaMEHHO-MOHU3ALMOHHOTO JETEKTOPA; JETEKTOpa 3JIEKTPOHHOIO 3aXBara.

4. TlonBmxHble U HEMOABMKHBIE (ha3bl B METO/I€ Ta30BOM xpomarorpaduu. TpeGoBaHus K HUM.
KaxoBa posp monsipHOCTH HEMOABMKHOM (a3bl P pa3/ieIeHUH OpraHUYeCKUX BeIlecTB?

5. U3noxute OCHOBHBIE MOJIOKEHUS KOHLEIIIMUA TEOPETUUECKUX TapEJIOK U €€ OCHOBHBIE
HEJO0CTaTKH.

6. Kunernueckas Teopus xpomarorpaduu. Biausaue ckopocT noToka Ha 3¢ ()eKTUBHOCTh
XpomaTorpaduueckoil KOJOHKH.

7. Ha3zoBute mapameTpsl, UCIIOJIb3yEeMbIe /Ul MJIEHTH()UKALIUU BEIIECTB B METO/IE ra30BOM
xpomMarorpadum.

8. MUznoxwute cymHoCTh MeTOa UAeHTU(UKamu o Kosauy.
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9. Ha3zoBuTe OCHOBHBIE NTAPAMETPHI, UCTIONb3yeMbIe JJIsi KOTUYECTBEHHBIX U3MEPEHHI B
xpomarorpaduu. YKaKuTe OCHOBHbBIE IPUEMBI IIEPEX0/Ia OT BEITUUNHBI aHATUTUYECKOIO CUTHAJIA
K KOHIICHTPALlMU B METOJaX ra30Boil xpomarorpaduu u BOXKX.

10. M3noxwure NpUHLUI YCTAHOBJIEHUS KOJMUYECTBEHHOI'O COCTaBAa CMECH ATHJIAlleTaTa M 3TaHoJa B
BBIMOJIHEHHON pabote. M31m0XHTE€ NPUHLUMN BBHINOJHEHHBIX TpaQUUecKuX TMOCTPOCHUH U
BBIYHCIICHUM.

Jladoparopnasi padora Nel4

Tema: H3yuenue npunyuna oeiicmeus macc-CneKmpomempa u Xpomamomacc-cneKmpomempa.
IKcKypcusa 6 xpomamozpaguueckuit yenmp IK01020-ananumuieckozo yenmpa Kyol'y

1. W3noxure npUHLHKI METOJA MACC-CIEKTPOMETPHH.

[TpuHnunuanpHas cxema Macc-criekrpoMeTpa. Ha3oBuTe ocHOBHBIE ClIOCOOBI HOHU3ALIUH.

3. [lpuHUUMIBI pa3ieneHus HOHOB ¢ pa3IMYHBIMU Maccamu. [IpuHIUN neiicTBUS MAarHUTHOTO,
KBaJIpyIOJIbHOT0, BPEMSIIIPOJETHOIO MAaCC-aHAIU3aTOPOB.

4. KauecTBeHHbIN aHaJIU3 U KOJIMYECTBEHHbIE U3MEPEHUS B METOJI€ Macc-criekTpomeTpuun. Odnactu
IIPUMEHEHHSI METO/1a.

5. Msnoxwure npuHUMI MeTO10B XpoMaro-macc-cnekrpomerpun (I'X-MC, XKX-MC), HazoBure
IIPEUMYIIECTBAa U BO3MOKHOCTH KOMOMHUPOBAHHBIX METOJIOB.

no

JladbopaTopHas padora Nel5

Tema: H3yuenue npunyuna padomvl CUHXPOHHO20 mepmMOaHanuzamopa u oepueamozpaga.
Hccneooseanue ceoiicme meepooco mamepuana Ha Oepusamozpaghe. IKcKypcusa 6
J1abopamopuio mepmuiecKo2o aHaiu3a

Knaccugukarus TepMHYECKIX METO/IOB aHAJIH3a.

Tepmorpasumetpus. JITT . [Tpunmun merona.

Juddepenunansublii TepMuyeckuii ananus. Kpuble HarpeBanus (oxnaxaeHus). Tepmonapsl.
N3noxure kpatko npuHumn Merona JICK.

KoMOuHMpoBaHHBIE TEPMUYECKUE METObI aHATIN3A.

JepuBarorpad, CHHXpPOHHBIH TEpMOAHAIM3ATOpP: YCTPOWCTBO, MPUHIMII PabOTHl, OCHOBHBIE
BO3MOYKHOCTH.

N306pa3ute oO1mMii BUA JepuBaTOrpaMMbl, OOBSICHUTE CMBICI 3aBUCUMOCTEH.

8. HazoBute 00acT nmpuMeHEHHsI KOMOMHUPOBAHHBIX TEPMUYECKAX METOJIOB aHATN3A.

o E

~

JlaGopatopnas padora Nel6

Tema: H3yqelme npurRyuna KUHemu4eCKux Mmemoooe ananuza. Pacuem Konuenmpauuﬁ anaiuma
C UCROIb308AHUEM OAHHBIX HO Uusmepenur ckopocmu xumuuecxuxpeakuuﬁ

HpI/IHI_[I/IH KHHCTHYCCKHUX METOJ0B aHaJIM3a, uXx Knaccn(bnxaum.

CKopocTh XUMHUYECKOH peakiuu U (GaKTOPhI, BIUSIONINE HA CKOPOCTD.

[TonsiTne o karanmuzaTopax.

[TonsTHE 00 MHAUKATOPHOU PEAKIIMU ¥ MHIUKATOPHOM BetiecTBe. [IpumMepsl.

CyIHOCTh METO/I0B TAHT€HCOB; (MKCUPOBAHHOT'O BPEMEHU; (PUKCUPOBAHHOM KOHIIEHTPALIUH.
I'pagyupoBounble TpaduKd B KUHETHUYECKUX METOJAX aHalu3a, CIOCOOBI OIpeaeleHus
KOHIOCHTpAIUKU aHAJINTA.

7. ®epmentsl. Ux onpeneneHue, kiaccuuKaiys, IPUHIUI KATATUTUYECKOTO JIEHCTBUSI.

oML E
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8. Pacuer KOHI_IGHTpaI_[I/Iﬁ aHaJIuTa C HCIHOJb30BAHUCM [OdAHHBIX 110 HU3SMCPCHHUIO CKOPOCTHU
XUMHYECKUX PEAKIIUH.

3a4yeTHO-IK3aMeHAIIMOHHbIE MATePUAJIbI I TPOMEXKYTOUHOH arrecramuu (
3a4er)

VYcneBaeMoCTh CTYAEHTOB B TEUYEHHUE CEMECTpa KOHTPOJIMPYETCS B IIpOLEcce
BBITMIOJTHEHUS M 3alIUTHl J1a00paTOpHBIX paboT, a TakkKe BO BpeMsl peuieHHs 3agad U pa3dopa
TEOPETHUUECKOTr0 MaTepuaja BO BpeMsl 3aHATUN, MPOBEAEHUS OIpoca CTYJAEHTOB IO
BBIMIOJTHEHUIO IOMAIIIHETO 3a/IaHusl.

[lo y4ueOHON NHUCUMIUIMHE TPEIYCMOTPEH 3ayeT. 3a4yeT BBICTABISAETCA IPHU YCIOBUU
YCIEIIHOM 3alUThl BCEX BBHIMOJHEHHBIX JabopaTopHbiXx padotr. Ilo pesynbraram paboThl B
CEMECTpEe CTYJIEHT MOXKET TMOJYYUTh 3a4eT aBTOMATHYECKU. B cilyyae HEBBINOIHEHUS
JOMAIITHUX 3a/IaHui, CJIaboro YCBOGHMSI TEOPETUYECKOTO0 MarepHualia, IPOIMYyCKOB 3aHATHI U
HE3aIIMIICHHBIX JTa0OpaTOPHBIX Pa0dOT CTYIEHT cAaeT 3adeT. B mporecce cmaum 3adyera
CTYIEHT 00s3aH MPOJIEMOHCTPUPOBATH IOHHMMAHUE CYIIHOCTH BBIMIOJHEHHBIX B TEUYCHHE
cemMecTpa J1TabOpaTopHBIX pPabOT W MPHUHIMIIOB METOJOB aHAIM3a, HCIOJIb30BAaHHBIX IIPH
BBIMIOJTHEHUH JTa0OpaTOpHO paboThl; yMETh HAmHMcaTh YpPaBHEHUS XUMHUYECKHUX pPEaKIIHid,
(dbopMyJIbl 11 pacueTa pe3yJbTaToOB U3MEPEHUI; TPOJIEMOHCTPUPOBATh TOHMMAHUE MPUHIIUTIA
paboThl aHAIUTUYECKOTO MPUOOPA U HA3HAYCHHE €r0 OCHOBHBIX OJIOKOB.

Kpumepuu oyenxu:

\ Kpurepun \ Ouenka YpoBeHb

Ha Bompocel naH mHOJAHBIA, TNPaBUIBHBIA OTBET, «3a4YTECHO» TTOBBIIICHHBIH
MarepuaJl HU3JI0)KEH B  OIPEIEICHHOW JIOrMYECKOU (IpoABUHYTHIN) YPOBEHB
[10CJIE0OBATEILHOCTH JIEMOHCTPUPYETCS

MHOTOCTOPOHHOCTh MOJIXO/0B, YMEHHE

apryMeHTHpOBaTh COOCTBEHHYIO TOYKYy  3pEHUs,
YCTaHaBJIUMBATh IMPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY
CTPOCHHEM, CBOICTBAMH M NPUMEHEHHEM BEIECTB, B
JIOTHYECKOM pacCy>KACHUH HET OIUOOK.

JaH TmonHBIA W TpaBUIBHBIA OTBET HAa OCHOBE «3a4TEHO» 0a30BbIil YPOBEHD
U3YYEHHBIX TEOPUM, MaTepHall U3JI0KEH B OMpeneaEHHON
JIOTUYECKOH MOCJIEI0OBATENbHOCTH, npu 3TOM
JIOITYCKAIOTCS HECYIIECTBEHHBIC OINMOKH B OTBETax Ha
TEOPETUYECKUE BOIPOCHI, KOTOPBIE CTYJIEHT MOXKET
WCIIPaBUTh 10 YKA3aHUIO MTPENoJaBaTesl.

OTBET MOJHBINA, HO MPU 3TOM JAOMYILIEHA CYLIECTBEHHAS «3a4TEHO» MIOPOrOBBIA YPOBEHb
ommOKa WM OTBET HEMOJHBINA, HECBSI3HBIA, He
MPOSIBIISIIOTCSL YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS
MpPH  PEIIeHWH TPAKTUIECKHX TMpodiem; 3HaHUE
MpeaMeTa ¢ 3aMETHBIMU MPOoOeTaMu, HETOYHOCTSAMU, HO
TaKUMH, KOTOpPBIE HE CIYyXKaT TMPENnSITCTBUEM s
JTATBHENTIIero 00yJeHusl.

OtBer  OOHapy>XHBaeT HE3HaHHE  OCHOBHOTO | «HE 3a4TCHO» YPOBEHb
CO/Iep)KaHus y4eOHOr0 MaTepHaa. He chopMHpOBaH

OueHouHble CpeAcTBa Al WHBAJIMUIOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYAITBHBIX TICUXO()HU3NIECKUX OCOOEHHOCTEH.

— TpU HEOOXOJMMOCTH HHBAUAAM M JUIAM C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBbs MPEAOCTABISAETCS HOMOJHUTEIIBHOE BPEMS JIJI MOJITOTOBKU OTBETA HA 3aYETE;
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— TIpY IPOBEJICHUH MPOIIETyPhI OIICHUBAHUS PE3yIbTaTOB 00YUEHHUS WHBAIHIOB U JIUIL C
OTPaHUYCHHBIMH  BO3MOXHOCTSIMH  3JIOPOBBbSl  TIPEAYCMATPHBACTCS  HCIIOJIb30BaHUE
TEXHUYECKUX CPEACTB, HEOOXOIMMBIX UM B CBSI3U C MX WHANBUAYAILHBIMH OCOOCHHOCTSIMU;

— NpH HEOOXOIUMOCTH Uil OOYYAIOIUXCS C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbSI M WHBAIMJIOB MPOICAypa OICHUBAHUS PE3YJbTATOB OOYYCHHS IO JIUCIUILIIMHE
MOYKET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa olieHMBaHUS PEe3yIbTATOB O0OyUEHUS WHBAIHIIOB U JIUIl C OTPAHHYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JHCHUIUIMHE (MOJIYJIIO) MPEIyCMaTPUBACT MPEIOCTABICHUE
uHpopmanuu B (opmax, aganTHPOBAHHBIX K OTPAHMUYCHUSM WX 3J0POBbS U BOCHPHSITHS
nHpopmanuu:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO IOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIEpeUeHb MOKET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJarouuxcsi.

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

5.1. YueOHasi iuTepaTypa

OcHoBHas 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: 3a7auyd W Bompockl / moxm pen. HO. A. 3ornoroma, T.H.
IlexoBuoroii, K.B. Ockonka. 3 uznanue.M.: Jlaboparopus 3uanwmii, 2020.

3. Kpuctuan I'. Ananutudeckast xumusi: B 2 1. T.1, 2/ ep. ¢ anrn. A. B. 'apmama u np. - M.:
BMHOM. Jla6opartopus 3nanuii, 2009.

4. Tlounnox T.b., Aszapan A.A., KaynoBa A.A. IlpakTukym 10 aHaJIMTUYECKOW XHMUHU.
HHcTpyMeHTalIbHBIE METOBI aHaIM3a. Y yeOHoe nocobue. Kpacuonap, Ky6l'y, 2023.

5. lounnox T.b., KaynoBa A.A., Azapsan A.A., IIpakTUKyM N0 aHaJUTUYECKOW XUMHH.
XuMHUYECKHe METO/IbI aHanmn3a. YuebHoe nmocodue. Kpacnonap, Kyol'y, 2024.

6. IMounnok T.b., Temepnames 3.A. AHaJuUTHUECKass XUMHS: CHEKTPOCKOIMYECKHUE METObI
aHanm3a. Yuebnoe nocobue. Kpacnonap, Kyol'y, 2013.

7. Ilounnok T.b., Temepaames 3.A. MonekyisipHast aOcopOLIMOHHAS CIIEKTPOCKONHsL. YueOHoe
nocobue. Kpacnonap, Kyol'Y, 2016.

8. Bbap6anat, FO.A. OCHOBBI aHAIUTHYECKONW XUMHH: TIPAKTHUECKOE PYKOBOJICTBO [ DIEKTPOHHBIN
pecypce] : pykoBoacteo / FO.A. Bap6anat, A.B. I'apmari, O.B. Monoraposa, E.A. Ocurnopa ; mox pe/.
3omotosa 0. A., lllexorroroii T.H., Ockonka K.B.. — 3nexTpoH. man. — Mocksa: M3gaTenbcTBoO
"JTaboparopust 3Haumit", 2017. — 465 ¢. — Pesxum moctyma: https://e.lanbook.com/book/97410

JlonoJiHUTeIbHAS JINTepaTypa:

1. BacunbeB B.I1. Ananutuueckas XUMUs: COOPHUK BONPOCOB, YIPAXKHEHUH U 3a1a4: yuyeOHoe
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https://e.lanbook.com/book/97410

mocobwue st cryaeHToB By30B / B. I1. Bacunbes, JI. A. Kouyepruna, T. JI. OpioBa - 4-¢ u3z., cTep. -
M.: dpoda, 2006.

2. OCHOBBI aHATUTHYECKOW XMMUU: 33[a4M U BOIPOCHL: YueOHOe Mmocodue i CTYJCHTOB
yH-TOB / oz pen. 0. A. 3omoTtoBa. M.: Beicmias mkomna, 2004.

3. Orro M. CoBpeMeHHBIE METOIIbI aHANMTUYeCKOW xumuu. B 2-x tomax. M.: Texuocdepa,
2003.

4. Ananutudeckast XuMus U (PU3UKO-XUMUIECKIE METO/IBI aHAIM3A: YISOHHK IS CTY/IEHTOB
By30B. B 2 T. T.1,2./ mog pen A.A.Mmenko. M.: Akagemusi, 2010.

5. OcHOBHI aHaTUTHYECKOW XUMHH. |IpakTrdeckoe pyKOBOJICTBO: yueOHOE TTOCOOue st
CTYACHTOB YH-TOB M BbICHILy4eOH.3aBeneHmii/ o pentO.A.3o0m0ToBa.-M.: Beicmias mkomna, 2001.

6. Ananmtudeckas xumus. [Ipo6raemsr u moaxonsl: B2 1./ T. 1,2 / mep. ¢ anri. A. I'. bop3enko
u ap.; mox pen. FO. A. 3omorosa; pen. P. Kemsrep u mp. - M.: Mup: ACT , 2004.

7. 3.A. Temepnames, T.I".I{roniko, O.5.Boponosa, B.B.Ilepekoruii. AHanuTH4YecKas XUMUSL.
DNeKTpOXMMHUYECKHe METO/BI aHan3a. YdeOHoe nocodue. Kpacnomap, Kyol'yY. 2004.

8. T.b.Ilounnok, 3.A.Temepnaies. Ananuruueckas XuMmust. CIIEKTPOCKOITUYESCKHE METOIbI
aHanm3a. Yuebnoe nocobue. Kpacnomap, Kyol'y, 2013.

9.Bacunnes B. I1. AHannTiudeckas XUMus: y9eOHHK IS CTyIeHTOB By30B [B 2 kH.] / KH. 1,2. /
Bacuiser B. I1. M.: Jlpoda , 2007.

10. BepmmanH, B.J. Ananutudeckast Xumust [ DIeKTPOHHBIH pecypc] : yuebnuk / B.H.
Bepmwuaun, 1.B. Brnacosa, . A. HukudopoBa. — Dnextpos. nan. — Cankr-IlerepOypr : Jlans,
2017. — 428 ¢. — Pexxum poctyma: https://e.lanbook.com/book/97670

5.2. llepuoanueckue U3IaHUA:

1. «Kypnan ananutuyeckoir xumun», Poccusi, Mockaa.

2. «3aBopckas nabopatopusi. Jluarnoctuka matepuanony, Poccus, Mockaa.
3. «AHanUTHKA U KOHTPOJIbY, Poccusi, ExatepunOypr.

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

5.3. UuTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHbIe NPo¢ecCHOHATbHBIE 0a3bl

AAHHBbIX U l/lH(l)OpMaII]/IOHHI)Ie ClIPpaBOYHbLIC CHCTEMbI

Mo

ook owbdE

Inekmponno-ouonuomeunsie cucmemsl (3bC):
IBC «FOPAWT» https://urait.ru/
3BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
9BC «JIAHDb» https://e.lanbook.com

Ilpogheccuonanvhuie 6azvt Oannvlx
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Hayunas >nekrponnas 0udiaunorexka (HIB) http://www.elibrary.ru/
Ipe3npentckas 0udanorexka um. b.H. Exbumna https://www.prlib.ru/
"Jlexktopuym TB'" http://www.lektorium.tv/
Yuusepcurerckas uHpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

I/qubopmauuonnble CRpaeovuHble cucmemabl

1. KOHcyHLTaHT IL1roc - CIIpaBOYHad IpaBoBasd CUCTEMaA (I[OCTyH 10 JTOKAJIbHOM CETH C

KOMITBIOTEPOB OUOINOTEKH )
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Pecypcul c60600n020 docmyna

1. HNudopmanuonHas cucrema "EquHoe 0kHO 10cTyna K o0pa3oBaTeibHbIM pecypcam"

http://window.edu.ru/;
2. Oopa3oBareabHblii mopraj "Yueba' http://www.ucheba.com/;

Cobdcmeennvle 31eKmponnsle 00pazosamenvibvle U UHGOPMAUUOHHDBLE PECYPChbl
Kyol'Y

1. DuaexrpoHHbIi kaTasor Hayuynoit oudamnorexu Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web

2.  DjaekTpoHHas Om0MoTeKka TPyaoB yuyeHbIx KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

IlepeyeHb JIMIIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHAEMOr0 TMPOrPaAMMHOIO
odecreyeHus.
IIpy mnoaroroBke KpaTKUX COOOIIEHUUHCIIONB3YETCS MporpaMMHOe obecreueHue
MicrosoftOffice (Word, Excel, PowerPoint).

6. MeToauyeckue YyKa3aHusl 1Jisi O0y4alOIIMXCS MO OCBOEHUIO THCHHMILIMHBI
(MmonxyJis)

[Io xypcy npenycMOTpeHO NIpPOBEIECHHE JIEKIIMOHHBIX 3aHATHHA, HAa KOTOPBIX HACTCS
OCHOBHOM CHCTEMaTH3UpPOBAHHBIM MaTepuana U pa3bsCHAIOTCS HauOoJiee CIIO0XKHBIE aCIEKThI
M3y4aeMbIX METOJ0OB AHAJIN3A.

BaxxnellInuM 3TanomM Kypca siBJISIeTCSl CaMOCTOATe/IbHAsi padoTa 1o JMCHHILINHE,
B PaMKaX KOTOPOHl CTYIeHTBhI OCYLIECTBJSIIOT IMPOpPadOTKYy y4eOHOTO (TEOPETHYECKOrO)
MaTepuaia, IMOATOTOBKY K TEKYHIEMY M IIPOMEXYTOUYHOMY KOHTPOJIIO, @ TAK)KE BBIIOJHSIOT
WHIMBHyaJIbHBIC 3a1aHus (HapuMep, TOTOBSAT KOPOTKHUE COOOIICHNUS M PE3CHTAIHH).

[lepen pemeHreM 3ajad HEOOXOAMMO BHUMATEIbHO U3YyUUTh TEOPETUUECKUNA MaTepHal,
npopaboTaTh KOHCIEKT JIEKIMH, pa3o0paTb NpUMEpbl pemieHus 3anad. PemieHue 3amadu
peKOMeH/yeTcs HayMHaTh ¢ Haumbosee MPOCThIX, OJM3KUX K MMEIOUIUMCS B 3aJauHUKE
npumepam. He pexkomeHayercs HCHOJIb30BaTh TOTOBbIE KOHEUYHBIE (OPMYJIBI, KOTOpBIE
BBIBOJSATCS B IIpUMeEpax peleHus 3aad. 3ankch B TETPaaU AOJKHA COlepKaTh (POpMYIIbl U BCe
BBIUMCJIEHMSI C yKa3aHHUEeM equHHI] u3MmepeHus. [Ipu BblUMCIeHUSX HEOOX0IMMO oOpamarhb
BHUMaHHE Ha UX TOYHOCTbH (MCIIOJIb30BAaHHE HYXKHOI'O YHUCIIA 3HAYaIuX LUGp) U coOoIeHe
IIpaBUJ OKPYIJICHHUS.

IIpy nmoaroroBKe KpaTrkoro [JOKJIaJa ¢ KOMIBIOTEPHOH INpe3eHTauuein
apryMEHTUPYETCs AKTyAIBHOCTh TEMBI, BBISBIISIETCS IPAKTUYECKOE U TEOPETUYECKOE 3HAUCHUE
JaHHOro wuccienoanus. OCHOBHasg 4YacTh JOKJIAJa PAcKpbIBAaeT CoOJAEp)KaHWe TeMbl. B
3aKJIIOYEHUH B KpaTKoM M cxkaroil (¢opMe u3aratoTcsi IMOJYyYEHHBIE pe3yNbTaThl,
npejcTaBisitomye co0oi OTBET Ha TIJIaBHBIM BONPOC MCCIENOBaHUS. 37€Chb K€ MOTYT
HaMeyaThbCs U JAIBHEHIINE EPCIIEKTUBBI Pa3BUTUS TEMBI.

B ocBoeHMM  AMCIMIUIMHBI ~HMHBAIMAAMM M JIMOAMU €  OIPAaHUYEHHBIMU
BO3MOXKHOCTSIMU3JIOPOBBSl OOJIbILIOE 3HAYEHHE HMEeT WHIMBUIyaJbHas YydeOHas pabora
(KOHCYJBTALMK) — IOMOJHUTENBHOE Pa3bsICHEHHE YIeOHOTO MaTepraa.

WnauBuayanbHble KOHCYNbTAIMM MO TPEAMETY SIBJISIOTCS BaXKHBIM  (paKTOpPOM,
CHOCOOCTBYIOIUIMMUHIUBH Ty IH3aM1 O0yUEHHs U YCTaHOBJICHHIO BOCITUTATEIBHOTO KOHTAKTa
MEXIyMpernoaaBareieM U oOydalolUMCs HMHBAJIUWIOM WJIM JIMIIOM C OTpaHUYEHHBIMU
BO3MOKHOCTSIMU3I0POBBSI.
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7. MarepuajibHO-TeXHMYeCKass 0a3a, HeoOXoauMasi sl  OCYLIECTBJICHHUS
00pa30BaTeJbLHOI0 NMPOLEcca MO AUCHUIIHHE (MOIYJII0).

IIo Bcem BUAaM yqe6H0171 ACATCIIBHOCTH B pPaMKax JUCHUIIIMHBI HCIOJB3YHOTCA
ayAUTOPHH, KaOMHETHI U JTabOpaTOPUH, OCHAILCHHBIE HEOOXOAMMBIM CIICIMATU3NPOBAHHBIM H
1a00paTOPHBIM 000PYIOBAaHUEM.

HaumeHnoBanue  crienaibHBIX OCHaIllEHHOCTb [epeuens
MOMEIeHU I CreUaIbHBIX TOMEICHUI JIMLEH3UOHHOTO  IPOrPaMMHOTO
obecrieueHust
YueOHbIE ayIUTOpHU it | Mebenb: yaeOHas meOensb MSWindows (BrITFOUAst
TPOBECHUSI 3asaTuil | TexHudeckue cpencrea | Windowsmediaplayer), MSOffice
nekwoHHoro THma (aya. 234C, | oOydeHus: (Bxmouass MSPowerPoint), T1I0
3220) uHTepakTHBHAs nocka SMART | misa HWHTEPaKTUBHON IOCKH
Board, kopoTkodokycusiit | SMART Board
MHTEPAKTHBHBIN POEKTOP,
HOYTOYK, MeJIOBast JOCKa.
VYuebHble ayIUTOpUU st | MebGenb: yueOnast MmeOenb MSWindows (BmrOUas
MPOBEECHUS 3aHsATHR | TexHUYecKue cpeactea | Windowsmediaplayer), MSOffice
CEMUHAPCKOT'0 THUMA, TPYNIOBBIX | OOyUeHUS: (Bxmouass MSPowerPoint), 1O
U WHIMBHUAYAJIbHBIX | OKpaH, IPOEKTOP, KOMIIBIOTED TS HUHTEPAKTUBHOM JIOCKH
KOHCYJIbTaIIHH, TEKYIIET0o SMART Board

KOHTpPOJIA M  TPOMEKYTOUHOH
arrectatmu (ayn. 234C, 332C,
242C, 252C)

VYyeOHBIE ~ ayAUTOpHH I
NPOBENICHUS 71a0OopaTOPHBIX
pabor. JlJaboparopus 242C, 252C
415C, 441C.

Mebenb: yaeOHas MeOeib [Iporpammer 06pabOTKH JaHHBIX K
Texanueckue CpeAcTBa | CIEKTPO(OTOMETPY IBYIYy4EBOMY
o0yJeHHS: CKaHUPYIOLLEMY Uuv 1800
9KpaH, TPOeKTop, KommbioTep, | (Shimadzu UV Probe, xoHTpakT
JIOCKa. Ne32-0A/2008-2)
O6opynoBaHue: aHAIUTUYECKHE

BECHI, BBITSDKHAS cucrema

BEHTHJIALIH, nabopaTopHast

MOCY/a, PEaKTUBBl U IMPHUOOPBIL:

CHeKTPohOTOMETPHI

LEKISS2107, UV-1800

(Shimadzu), a TaKxKe

BCIIOMOTaTeIbHOE 000pyIOBaHUE:
Becsl BCP-210, BJIK-500-M, pH-
MeTpbeI-uoHOMephl  Okcrepr-001-
3-01, pH-meTp-150.

Jnis  caMocTOsATENbHONH  paboThl  O0y4aroumxcs
YKOMITJIEKTOBAHHBIE CIIEIMAIM3UPOBAHHON MEOEJIbI0, OCHAIIICHHBIE KOMIBIOTEPHON TEXHUKOMN
C BO3MOKHOCTBIO MOJKIIIOYeHUS K ceTu «HTepHeT» 1 00ecreueHueM I0CTYIa B AIEKTPOHHYIO
nH()OPMaAIMOHHO-00Pa30BaATENBHYIO CPE/ly YHUBEPCHUTETA.

npeaAyCMOTpPpCHBI  ITOMCHICHUA,

HanmeHoBanue TOMEIICHUN IS
CaMOCTOSITEIbHOH paboTHI
o0yJaroImuxcs

OCHAIIEHHOCTh TOMEIIEHUH I
CaMOCTOSATENBHOMN paboTsI
oOyJaromuxcs

IlepeueHb JTUIIEH3MOHHOIO
MPOTPAMMHOTO 00eCTICUCHHS

[TomewieHue j1s1 CaMOCTOSITENBHON
paboThI 00yJarOIIUXCs (YUTATBHBII
3ai HayuHo#t 6uOnmoTexn)

Meb6enb: yueOHast MeOenb
Kommnexkt  crnenuanu3upoBaHHOU
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
OOopynoBaHue:  KOMIbBIOTEpHAs
TeXHHKa C TOAKIIOYEHHEM K
MHPOPMALMOHHO-
KOMMYHHUKAIIHOHHOM ceTH
«lHTEpHETY» W IOCTYyIOM B
ANEKTPOHHYI0  HH(OPMAIOHHO-
00pa30BaTeNBHYIO cpeny
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00pa3oBaTeNPHON  OpraHHM3aluHy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopymoBaHue, oOecTeunBaroIIee
JOCTYII K  CeTH  HUHTEpHeT
(mpoBogHOE COEqUHEHNE "
OecrpoBOIHOE  COCOUHEHHE MO
texaoyoruu Wi-Fi)

TTomemieHue st caMOCTOSTEILHOM
pabothl obyuatonuxcs (ayn. 431C,
401C)

Mebenn: yaeOHas MmeOeb
KoMmmnekr  cnenuanuzupoBaHHON
MeOesH: KOMIIBIOTEPHBIC CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAst
TEXHUKAa C TMOAKIIOYCHHEM K
nHpopManoHHO-
KOMMYHUKAIIHOHHOM ceTH
«lHTepHETY» W [IOCTYyIIOM B
ANIEKTPOHHYI0  HH(OPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
oOpa3oBaTeNpHOH  OpraHHM3aluH,
BeO-KaMephl, KOMMYHHKAIIHOHHOE
obopynoBaHue, obecrednBaroiee
JIOCTYTI K  cetH HHTEPHET
(poBoaHOE COCTMHEHUE u
OecrpoBOJIHOE  COENMHEHUE  TI0
texronorun Wi-Fi)
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