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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JucuuninHa «AHaIUTHYeCKass XMMUsA» o0ecnieunBaer (GOpMHpOBaHME C/IeTYHOIIUX
KOMIIeTeHI[UI C yUéTOM MHJUKATOPOB UX [JOCTH)KeHUsI

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 Cnioco6HOCTh U3y4aThb, aHATM3UPOBATH,
HCII0JIb30BaTh OMOIOTHYecKre 00BheKThI U MPOLeCChl,
OCHOBBIBAsSICh Ha 3aKOHAX Y 3aKOHOMEPHOCTAX OIIK OC-1.8
MaTeMaTUuyecKux, (pru3nuecknx, XMuMU4YeCcKux 1
OroI0rMYecKUX HayK U MX B3aMMOCBSI3SIX

1.2 B pe3yibTaTe 0CBOeHHS JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,
CopeprxaHue HH/UKATOpa Pe3ynbTar 00yueHus
HH/UKaTopa
3HaTb OCHOBHBIE 3Tarlbl
KaueCTBEHHOI0 U KOJIMUeCTBEHHOT0
XUMUAYEeCKOT0 aHa/in3a; TeopeThuecKue
OCHOBBI U NPUHLIUIBI XUMUUECKHX U
(bU3UKO-XUMUUECKIX METO/I0B
Bnazeer 3akoHamMu 1 MeTOoaMU
o aHasmmsa
aHa/IMTUYeCKON XUMUH;
YMeTb NpUMeHsITh COBpeMeHHOe
OIIK OC-1.8 TIpUMeHsIeT UX /IJIs1 U3y4YeHus]
(busnyeckoe 0b60OpyIOBaHKE U
buosoruueckux 06HEKTOB U
TIpUOOPHI TMPU pellieHUH MPaKTUYeCKUX
TIPOLIeCCOB

3a7au

BiageTh OCHOBHBIMU MPUMAMU U
MeTOAUKAMU TIPOBE/IeHUST
XUMHUYECKOT0 U (PU3NKO-XUMHUUECKOTO
aHa/TM3a BeIeCTB

2 MecTo auciMIuiuHbI B cTpyKType OOII

V3yueHure JUCLIUIIIMHBI « AHAJTUTUYECKast XUMUsI» 0a3UpyeTcs Ha pe3y/ibTaTaX OCBOEHHMSI
CJIeAYIONINX TUCHUTINH/TIPAKTHUK: «OCHOBBI 001116l ¥ HeOpraHU4YeCcKol XUMUM», « DU3rKa»

JucimruivHa — sBsieTCsl  NpeAIIecTBYIOLIeNM Ui AUCLIMIUVIMH/TIPAKTUK:  «DU3MKO-
XUMHUYeCcKre MeTO/Jbl aHalu3a B OUOTexXHONOTUW», «@Pusnueckass U KOJJIOWAHAs XUMUS»,
«X¥Musi OMOTEXHOOTHUECKOTO ChIPbSl W LeJIeBBIX MPOAYKTOB», «IluirieBasi GUOTEXHOIOTHS»,
«brooprannueckas XuMusi»

3 O0beM AUCIUILITHHBI

O0beM AUCHMIITHHBI cocTaBisieT — 4 3ET

TPyA0eMKOCTh B aKa/leMHUYeCKHX yacax
(OfuH akajeMUueCcKuil yac COOTBETCTBYeT 45

Buj yueGHo# padoThI
MHHYTaM aCTPOHOMHUYECKOT0 yaca)

Bcero Cemectp No 2
OO6111asi TPYA0eMKOCTb AUCLUTITAHBI 144 144
Ay[IWTOpHBIE 3aHATHUSA, B TOM UKC/Ie: 64 64
JIEKITUU 32 32




nabopaTopHbIe pabOThI 32 32
TIpaKTUYeCKUe/CeMUHapCKUe 3aHsATUs 0 0
KoHrakTHasi paboTa, B TOM Umcie 0 0
B (hopme pabOTHI B 37IEKTPOHHOU
rHbOopMalMoHHOW 00pa30BaTe/IbHOM 0 0
cpejie
CamocTosTenbHast pa60Ta (B T.4. 44 44
KYpPCOBO€ MPOEKTUPOBAHUE)
pr,E[OEMKOCTb HPOME)KYTOHHOﬁ 36 36
arTecTalnuun
Bu npomMe)XyTO4YHOM aTTecTaluu
(MTOrOBOT0O KOHTPOJIS TIO JUCLIUTLIMHE) JK3aMeH JK3aMeH
4 CTpyKTypa U cojiepKaHue JUCLUII/IMHbI
4.1 CBopHbIe JaHHBbIE 110 COAEPKaHHUIO AUCLUII/INHBI
Cemectp Ne 2
Bujbl KOHTAKTHOH pabdoThI
e | Momenmne | g T e cgw | PG| s
n/n b uﬁz HUIUTNHBI Ne Kon. Ne Kon. Ne Kon. No Kon. KOH);monﬂ
Auct 3 UYac. B Yac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
OcHoBHbIe
1 TOHATHA . 1 2 Ortuer
aHaMUTHYeCcKOH
XUMUH
Opranusauus
aHaTUTHYEeCKOro
KOHTPOJIS Ha
2 TpeANpUsITUSIX 2 2 Otyer
(hapmarieBTHUECKH
X Y MUILIEBBIX
TIPOU3BOZACTB.
I'paBuMeTpus Otuer 1o
3 3 2 1 2 1,3 4 saboparop
HoW pabore
TurprMeTpuuecku Ortyer 1o
27 3} ]‘} 2,
4 e MeTO/bl aHa/In3a 4 8 4 10 34 12 naboparop
’ HOM pabore
DJIEKTPOXUMUYECK 12 Otuer 1o
5 Ve MeTO/IbI 5 6 56 8 3’ 4’ 12 naboparop
aHa/IM3a ’ HOM pabore
Ontuueckue 19 Ortyer 110
6 METO/Ibl aHa/IM3a 6 8 7,8 8 3 4 12 saboparop
’ HoM pabore
Xpomatorpaduuec Oryer 1o
7 KH€ METO/IbI 7 4 9 4 1,3 4 naboparop
aHanu3a HOM1 pabote
8 - 8 Otyer
IIpomesxxyTounas 36 JK3aMeH
aTTecTalust
Bcero 32 32 80

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHHI
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Cemectp Ne 2

Ne

Tema

KpaTKOE coaepKaHue

OcHOBHBIE TTOHATHA
AHATUTUUYECKON XUMUU

[MpeaMeT U 3aiauM aHATUTUUECKOW XUMUMU.
Knaccudukaiys MeTo[0B aHam13a. 3a/jaul U MeTO/IbI
KaueCTBEHHOT0 M KOJIMUeCTBEHHOTO aHa/Iu3a.

Opranu3zayus
aHa/IMTUYECKOTO0
KOHTPOJISI Ha
TIpeITIPUSITUSIX
(hapMarieBTUUeCKUX U

TIUILEeBbIX POU3BO/ICTB.

AHanuTUUecKnii KOHTPOJIb KaK BakKHasl 4acCTh
(apMar|eBTUUeCK1X U IMHULLeBbIX TeXHOJOTUM.
MeTtposioruueckoe obecrieyeHre aHaIMTHYECKOTO
KOHTPOJIS

I'paBumeTtpus

['paBUMeTpHUUeCKHI MeTO/, aHam13a (CyLHOCThb
MeTo/ja, yC/I0BuUsi 00pa30BaHuUs 0CaJKOB, (HOPMBI
0CaJKOB, KacCU(UKaLs TpaBUMETPUYECKUI
METO/[0B, Ba’KHEUIIIe oTiepaliii ¥ BIOOD
ONTHMaJbHbIX YCIOBUH).

TutpumeTpuueckue
MeTO/Ibl aHa/In3a

Turpumerprueckuii (00bEMHBII) MeTO/] aHa/IN3a
(cymHOCTh MeTo/a, CTaHAapTHBIe U paboune
PaCTBOPBI, YCTAHOBOYHBIE BEI[eCTBA, CIIOCOObI
TIPUTOTOBJIEHUS U CTaHAAPTU3aL[M PaCTBOPOB).
[Tpuems! THTPOBaHUS. Bblunc/ieHNsI B TUTPUMETPUN.
Krnaccudukanys TMTpUMeTpUUeCKUX METOZIOB
aHa/M3a (KMC/I0THO-OCHOBHOE TUTPOBAHUe,
OKVC/IUTE/IbHO-BOCCTaHOBUTEIbHOEe TUTPOBaHMe,
KOMIIZIEKCOHOMETPHUYeCKOe TUTPOBaHue).
WupukaTtopel. Knaccudukarysi MHAUKaTOPOB.
ITpaBu/i0 BeIOOPAa MHAMKATOPOB. KpHBBIE TUTPOBAHMUS.

OJIEKTPOXUMUYECKUE
MeTO/Ibl aHa/In3a

OO6111ast XxapaKTeprUCTUKa UHCTPYMeHTa/IbHbIX MEeTO/[0B
(ocobenHOCTH, 06/1CTH TTPUMEHEHHs], OCHOBHbBIE
TIpHMeMbl KOJIMUeCTBEHHbIX OTpezie/IeHUi ).
[ToTeHL[MOMETpUUECKIE METO/Ibl AHA/TK3A.
BosbramrniepoMeTpryeckrie METOZbI aHaIM3a.
Ky/ioHOMeTpHuecKre MeTo/bl aHa/IK3a.

OnTryeckrie MeTO/bI
aHasMsa

3akoHa byrepa-Jlambepra-bepa.
CnekTpockonnyeckue MeTo/bl aHanu3a. OCHOBHbIe
TIPUHLUIIBI U IOHATHS. ATOMHasE 3MHUCCUOHHAs
CrieKTpockonvst. Moseky/sipHast abcopOLioHHast
criekTpockonusi. KuHeTMueckue MeTo/ibl aHaIu3a.

Xpomarorpaguueckue
MeTOZbl aHaIn3a

XpoMmarorpaduueckrie MeTobl aHamu3a. OCHOBHEIE
noHsiTysA. Knaccudukaiys MmetozioB. TeopeTruueckue
0oCHOBBI. OCHOBHBIE BH/bI XpOMaTorpaduu.
B03MOKHOCTH METO/I0B B HAYYHOM IKCIIEPUMEHTe.
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4.3 IlepeueHb /1ab0pPaTOPHBIX padoT

Cemectp Ne 2

Ne

HanmeHoBaHue j1abopaTopHOii paboThI

Kos-Bo dKadJleMHUUYeCKHuX
yacoB

1

OrnpefiesieHre KPUCTA/ITM3aLIMOHHOM BO/IbI B 2
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KPUCTaJUIOTH/IpaTe XJopua bapus

KucnoTHO-0cHOBHOe TUTpoBaHHe. CTaHAapTH3aIUs
pacTBOpa COISTHOM KUCI0TBL. OnipesiesieHre
cojiepykaHusi KapboHaTa HaTpUsL.

Mertoz KomriekcoHomeTpun. OnpeiesieHye o01ei
JKECTKOCTHU BOJIBI.

OKuCIMTeTbHO-BOCCTAHOBUTE/ILHOE TUTPOBAHME.
Mertog nepmanraHaTometpuu. CtaHjapTu3anus
pacTBopa IlepMaHraHara Kaaus. OrnpepeseHye
coZlepyKaHusl Kese3a

[MoTeHI[MOMETPUYECKOEe OTIpe/ie/ieHre YKCYCHOMN
KHCJIOThI

OnpepieneHve THOCY/b(aTa HATPUS METOZOM
KYJIOHOMETPHUUECKOTO TUTPOBAHUS

OnpegeneHre co/iep>kKaHusi MOJTHOIeHa
KWMHEeTUUYECKHUM METOZIOM aHa/In3a.

Ornpenenenue copeprkanus »kemnesa (I11) c
Cynb(ocanvLuI0BON KUCIOTON
(b OTOKOIOPUMETPUYECKUM METOZOM.

Pa3neneHuie KATUOHOB Me/IU U HUKeJISI METO/IOM
HMOHOO0OMeHHOM XpoMaTorpaduu ¥ KOMueCcTBeHHOe
oripejiesieHUe HUKeJIs

4.4 TlepeyeHb MPAaKTHUECKHX 3aHATHI

[TpakTHyecKUx 3aHATHI He NIPeJyCMOTPEHO

4.5 CamocrosiTesibHasi padora

Cemectp Ne 2

Kos-Bo dKadJleMHU4YeCKHuX

Ne Bup CPC
4acoB
1 OdopmiieHre 0TYETOB 110 J1aOOPAaTOPHBIM U 16
NIPaKTUYeCKUM paboTam
2 IToAroTOBKa K KOHTPOIBHBIM paboTam 6
3 [ToaroTroBka K czjaue M 3alliUTe OTUEeTOB 10
4 PenieHne crierjyanbHbIX 3a/1a4 12

B xozie mpoBeieHus1 3aHATHI 110 AUCLIUTUIMHE UCTIOBb3YIOTCS C/IeAYIOIIe HHTePAKTUBHbIE
MeTozbl 00yueHusi: [JucKyccusi, BUieOKOH(bepeHIHst

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI

5.1 MeToanuecKue yKa3aHHs /I 00yUaIOMUXCA M0 OCBOCHHIO JUCHUILTHHBI

5.1.1 MeToauuecKue yKa3aHusl A/IA 00y4aKIUXCA M0 JIa00paTOPpHBLIM padoTam:

JlabopaTopHble paboThI HampaB/ieHbI Ha TIOTyYeHre HaBBIKOB PabOThI C XUMUYeCKOH MOCYZoH 1
nipubopamu /i1 METOZIOB KOHTPOJISI ¥ aHa/Iu3a BellleCTB, 3HaHUM 110 CTaTUCTUYeCKOW 00paboTke
pe3y/IbTaToB U OTIPe/Ie/IEHUI0 3JIEMEHTOB B UCC/IeryeMoii Tipo0e.
Xop paboThl (TTpY BBITIOTHEHUH J1ab0paTOpHOM paboTh)

1.

[TpouuTaiiTe TeOpeTHUECKOE BBEJEHNUE.
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2. [TpoBeguTe XMMUYECKUM UK (PU3NKO-XUMHUUYECKUI aHa/lu3 B COOTBETCTBUU C
MEeTOUKOM.

3. BbIrmoiHUTE pacueThl, yKa3aHHbIE B METOJUUYECKUX YKa3aHUSIX TI0 BHIMTOTHEHUIO
s1abopaTopHbIX paboT.
4. Odopmure OTUET B YCTAHOB/IEHHBIN TPETIOZiaBaTesieM CPOK, B COOTBETCTBUU C

TpeboBaHusIMU K 0hopmiieHHI0 oTdeTa. OTUeThbl B Ha3HAUEHHBIM CPOK CAAIOTCS Ha MPOBEPKY.
Ecsiu mpeiycMoTpeHa yCTHast 3alura JlabopaTopHOU paboThl, TO /[0 00yUaroIuxcsi JOBOAUTCS
riepeueHb BOMPOCOB, BHIHOCHMBIX Ha 3all[UTY; BO BPeMsI 3aIl[UThI, 00yUatoI1ecst JO/KHbBI
OOBSICHUTB MOJTyYeHHBIE Pe3y/bTaThl, OTMEUEeHHbIe TIPero/jaBaTesieM U OTBETUTh Ha ero
BOIIPOCHI.

5.1.2 MeToauuecKne yKa3aHus /ISl 00y4aroImMXcs 110 CaMOCTOSTe/IbHOM padore:

Anmmcdepos E. A. Pusnko-xumMuyeckre MeTOZbI aHamu3a : yuebHoe mocobue / E. A.
Anuudepos, JI. A. beryHosa, I'. H. lygapeBa, 2017. - 127 c.
http://www.biblio-online.ru/book/535AD001-D1FA-47A8-B1EA-FBC6627EAF21?
CamocTrosTenbHasi paboTa IMPOBOAWTCS C 1]eJIbI0 3aKpervieHus U yriiyb/eHuys: 3HaHUM T10
JVICLIUTITIHE ¥ TIPelyCMaTpUBAeT CJie[yIOIIHe 3/IeMeHThI:

1 OdopmreHre O0TUETOB I10 JIabopaTOPHBIM paboTam

Lesib paboThI: 3aKpenUTh MOTyUeHHbIE YMEHHST U HaBbIKH.

3aganue: [ToaroToBUTh OTUET 10 TabOpaTOpHOM paboTe.

TpeboBaHus K OTUETHBIM MaTepHasIaM:

OTueT 110 BHITIO/THEHUTO J1abopaTOpHOM pabOThl COCTOUT U3 TEOPETUUECKOTO BBeIeHUsI TI0 TeMe
aHa/M3a, Xo/ie BHITIOTHEeH!s 1ab0paToOpHOU paboTh, pe3y/bTaToOB MPOBEIEHHOTO UCC/IeJOBAHUS
IO TeMe.

2 [ToAroToBKa K cfjaue U 3aljuTe OTYETOB

Lesib paboThI: 3aKpENUTD MOJTyUeHHbIE YMEHHST U HaBbIKH.

3aganue: [1oaroToBUTHCA K 3allidTe TOrOTOBIEHHBIX OTUETOB.

3alyra OTYeTHBIX MaTepyasioB

[1pu 3amyTe 0TYETOB IpenojaBaTesieM POBePsSIeTCs: MPaBUIbHOCTb U TOYHOCTh POBE/EHHUS
aHa/M3a, 3HaHUe TeOPeTHUeCKOro MaTepraaa HeoOX0AUMOrO /7S BBITIOJTHEHUSI MCC/Ie/JOBAHUs.

3 PeteHue crnieljuasibHbIX 3a4a4

Perienue 3a1au 5T0 OZWH W3 JIyUIIMX METO/J0OB POUHOTO YCBOEHMUS], TPOBEPKU U 3aKpeIlieHUs
TeopeTUUecKoro Matepuarna. [Ipumepsl pellieHusl TUTIOBBIX 3a/lau paCCMaTPUBAIOTCS Ha
3aHSATHSIX, A TAKXKe B yueOHBIX MOCOOUSIX U MeTOJUUeCKHX YKa3aHUsIX /IJIsi CAMOCTOSITe/TbHOM
pabotsl ctygenTos [3,6]. Homepa 3agau unv BapyuaHTa omnpe/iesisieTCs TiperioiaBaTesieM Ha
3aHATUAX. Bo BpeMsi BLITMIO/THEHUS 3a/laHH MOKHO T10JTb30BaThCs /TF000M yueOHOM, CrIpaBOYHOMN
JIUTePaTypOU, KOHCTIEKTaMU JIEKLIUM.

[perioaBaTe/ib Ha 1a00PAaTOPHOM 3aHSATHH pa3ZaeT 3alaHUs U JOBOAUT /10 00yJaroL[uXCsi
CPOKH Ha ero BbITIOJIHEeHHe.

4 TToaroTOBKA K KOHTPOJILHBIM paboTam

[171s TOATOTOBKY K KOHTPOJIbHOM paboTe CTYZIeHT TOTOBUTCS T10 TeMaM, KOTOpbIe
TIpelyCMOTPEHbI B KOHTPOJIbHOM paboTe U pelliaeT BblZJaHHbIE BAPUAHThI MHIUBUYaTbHBIX
3afanuii. CTyJeHT [Jo/DKeH yMeTh IPUMEHSITh MOTyueHHble 3HaHUS J1J1s1 pelleHust 3a7au
OTpeZie/IEeHHOT0 THTIA TI0 TeMe UK pa3zeny. KoHTposbHbIe paboThl, IpelyCMOTpeHHbIe paboueii
TIPOTPaMMOM TUCLIUTITMHEL, TIPOBOJSTCS BO BpeMsi labopaTopHbIX 3aHsATHI. BapuanToB KP o
TeMe He MeHee [BazaTH. Bo Bpems BeiroHeHust KP 110/1b30BaThCsl yueOHUKaMHU,
CMpaBOYHUKAMM, KOHCIIEKTaMH JIEKLIUM, TeTpajsMu /1/isl IPaKTUUeCKHX 3aHSITUM He pa3peLleHo.
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[IperioaBaTens Ha NPaKTUUYECKOM 3aHATUM, TIPe/LIECTBYIOLEM 3aHATHIO ripoBejeHus KP,
JoBOUT /10 oOyuaroruxcst: Temy KP, kommuectBo 3azanuii B KP, Bpemst BeinoiHeHNs1 KP

6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleil ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEeXYTOYHOM aTTeCTaluy Mo JUCHMUIIUHE

6.1 OneHOYHBIe CPe/CTBa /I/Isl IPOBe/JeHUs TEKYIIero KOHTPOJIsS
6.1.1 cemectp 2 | OTuer no s1abopaTopHOI padoTe
Omnucanue nponeaypel.

OTueT Jo/DKeH OBbITh BBITMOJIHEH B YCTaHOBJ/IEHHBIH MPero/iaBaTesieM CPOK, B COOTBETCTBUU C
TpeboBaHUSIMU K 0opmiieHHI0 oTueTa. OTueThl B Ha3HaUeHHBIM CPOK C/Ial0TCS Ha TIPOBEPKY.
[TpepycMoTpeHa ycTHas 3aiura 1abopaTopHO# paboThl, 10 00YYAIOIIUXCS JOBOAUTCS TepeveHb
BOTPOCOB, BLIHOCHUMBIX Ha 3all[UTY; BO BpeMs 3all[UThl, 00yuatoIirecs AO/KHbI O0ObICHUTD
T0JlyuyeHHbIe pe3y/bTaThl OTMeUeHHbIe TIpero/iaBaTesieM U OTBeTUTh Ha ero BOMPOCHI.

Tema (pa3gen)

OTueTsl 10 1ab0paTOpHBIM paboTaMm, TPYIITUPYIOTCS UX 10 TeMaM: TUTPUMeTpUUeCKHe MeTO/IbI
a”aym3a; OrnTuueckye MeTo/Ibl aHain3a; [loTeHIMoOMeTprUUeCKre MeTO/ bl aHa/TN3a;
Xpomarorpaguueckue MeTo/jbl aHaIu3a.

OnucaHue rpoLeiypbl:

[TogroToBKa OTUETOB BBINOJIHAETCS CTYAEHTaMHU CaMOCTOATeIbHO. OTUeT 10 BbIIIOTHEHHUIO
nabopaTopHOM paboThl COCTOMT U3 TEOPeTUYECKOTO BBeZIeHUsI 110 TeMe aHaIn3a, Xofie
BBITIOJTHEHUs! 1a00paTOpPHOI paboThl, pe3y/bTaToB MPOBEEHHOTO UCC/IeJOBaHUS 110 TEME.
[Ipu 3amyTe 0TUETOB IpenojaBaTesieM POBePSIeTCs: MPaBUIBHOCTb U TOYHOCTh MPOBe/IeHUs
aHasv3a, 3HaHue TeOpeTUUeCcKOro MaTepyasna HeobX0AUMOro i/t BBITIOJTHEHUS] MCC/Ie/J0OBaHUsL.

Bomnpoch! fi71s1 KOHTpOJIsi: BOTpock! A/1st 3aIiyThl 1abopaTopHBIX paboT TpecTaB/ieHbl B
METOAMUECKUX YKA3aHUSX [IJIsi CAMOCTOSTETbHOW PabOThI CTYJeHTOB

KpuTepuu onieHUBaHMA.

OTueT cuMTaeTCs CAAHHBIM, eC/TH MPe/II0XKEeHHbIe 3a/JaHKs BLITTOIHEHbBI TIPAaBU/IbHO,
JIeMOHCTPHUPYETCs 3HaHWe TEOPeTUUECKOT0 U MPAKTUUECKOT0 MaTepurasa, HeoOX0JUMOro JIJist
BBITIOJTHEHUSI paboT.

[Tpumep nabopaTopHOM paboThI

MeTo/; KUC/IOTHO-OCHOBHOT'O TUTPOBAHUS

K KHCI0THO-OCHOBHOMY METO/ly, TAKUM 00pa30M, OTHOCATCSI 0ObeMHbIE OIpe/e/ieHus], B
KOTOPBIX [I/Is1 yCTaHOB/IEHHUS KOHI[A TUTPOBAHMS MCIO/Ib3YeTCsl pe3koe n3MeHenre pH
TUTPYEMOT0 PacTBOpa BOJIM3HM MOMEHTa SKBUBA/IEHTHOCTA. B 0CHOBe MeTOZia HeMTpain3aljuu
JIEKUT peakiiysi B3auMO/IeHCTBHSI MIOHOB BO/I0pPO/ia (TUJPOKCOHMS) U MOHOB I'HM/IPOKCHIA:

H+ + OH- H20.

MeTo/10M HeHTpa/M3aLiK MOJb3YIOTCS [/l KOJTMUECTBEHHOTO OTIpe/ie/ieHUs CO/IeP)KaHus B
pacTBOpe KUCJIOT, OCHOBAHUM, KUC/TBIX U THPOJIU3YIOIIMXCS cojield. B KauecTBe pabounx
PacTBOPOB B METO/Ie HeHTpa/Tu3aliyu, IJIaBHbIM 00pa30M, UCIO/Ib3YIOTCSI PACTBOPbI CHU/TbHBIX
KUCJIOT U ocHOBaHui. Hanbosee yacto mpumMensitoT 0,1N pacTBOPBI COSIHOM KMC/IOTBI U €[JKOTO
HaTpa, KOTOPble 0OBIYHO FOTOBAT U3 O0/Iee KOHIIEHTPUPOBAHHBIX PACTBOPOB 3THX BEIIECTB
pa3baByieHrEM BO/IOH, UTOOBI KOHIIEHTPALMs TIOJTyUeHHOT0 pacTBopa Oblia 6/TM3Ka K 3a/JaHHOM
Be/MunHe. /lasiee TOUHO YCTAHABIMBAIOT KOHIIEHTPALIMIO 3TOTO PaCTBOPA MyTeM TUTPOBaHUS UM
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TUTPOBAHHOI'O PAacTBOpa (T.e. paCTBOpa C M3BeCTHOM KOHL|eHTpaLleil) COOTBETCTBYHOLLEr0
WCXO/IHOTO BelllecTBa. B aHanuTHUeCKo rpakTyKe /jisi IPUTOTOB/IEHHs PA00UYMX pacTBOPOB
NIPUMEHSIIOT TakXKe (pUKcaHasbl.

11 ycTaHOB/IeHUs KOHLIEHTPALMK PacTBOpa COJISTHOM KUC/IOThI B KQUeCTBe TOYHOIO
pacTBOpa UCXOZHOTO BellleCTBa IPUMEHSFOT TUTPOBaHHbIE PaCTBOPHI TeTpabopara HaTpHs
Na2B407-10H20 wumu kapboHarta HaTpust Na2CQO3. Y cTaHOBUB KOHLIEHTPALIWIO pacTBOpa
KHCJIOTBI, OTIPeZie/ISIF0T KOHLIEHTPALMI0 pacTBOpa 111e/I0UH, TUTPYS ee KACIOTOU.

CrangapTur3aius pabodero pacTBopa COJISTHOM KHUCIOTHI

17151 TpUroTOB/eHUs1 pa30aBIeHHOM KUCIOThl PAaCCUMTHIBAIOT HA OCHOBE IJIOTHOCTH U
NIPOLIEHTHOI'0 COCTaBa KOHLIEHTPUPOBAHHOM KHC/IOThI, KAKOE KOJIMUeCTBO ee Crie/lyeT B3SITh,
YTOOBI MOJTyUUTh 33/JaHHOE KOJTMUeCTBO pa30aB/eHHOUM KUCIOThI, U 3aTéM COOTBETCTBYIOIIUM
obpa3om pa3baBsoT.
151 3TOr0 M3MepsIIOT MJIOTHOCTD COJISTHOM KUC/IOTBI: B BBICOKUU LIWTMH/IP HA/TUBAaOT
KOHL|eHTPMPOBAaHHYIO KHCJ/IOTY, OITYCKAlOT B Hee apeoMeTp U fiesatoT orcyeT. [1o HalijeHHOM
TJIOTHOCTU KHUC/IOTHI HAXOJST B CIIPaBOUHOM TabJiMliie ee MPOLEHTHOe CojiepKaHue.
PaccunMThIBalOT CKOJIBKO MJ/T KOHLIEHTPUPOBAHHOM COJISTHOM KMCJ/IOTHI HAZI0 B35ITh, UTOOBI
nipurotoButh 500 M1 pacTBopa ripubmusurenbHO 0,1N KOHLeHTpaLUH.

C moMOII[bI0 TPalyMPOBaHHON IPOOUPKH OTMEPHUBAIOT B OOJBIITYIO KOOy KOTMUECTBO
KUCTOTHI Ha 4-5% 0oJibIliee, ueM BBIUMCIEHHOE, TIPUIMBAIOT Ty XKe U3 U3MepUTe/IbHOTO
uuamHApa 500 M1 AUCTUITMPOBAHHOW BOJBI U TLATEIbHO MepeMeLIuBaroT.

YcraHoBIEHHe HOPMa/IbHOCTH PacTBOPA COJITHOM KUC/IOTBI

Xop onpefienieHys. BropeTKy HaroJ/HAIOT paCTBOPOM COJISTHOM KUCJ/IOTBI, 3aI0JIHSIOT HOCHK U
yCTaHaB/IMBAIOT YPOBEHb KUIKOCTH Ha HyJie. B K00y /71t TUTPOBAHKS C TIOMOIIIBIO TIMTIETKH
ormepuBatoT 10,0 Myt 0,1 Mosb/n pacTBopa Oypbl, MPUIKMBAIOT 1-2 Karuid MeTUI0paHXKa 1
TUTPYIOT PaCTBOPOM COJITHOW KHUCJIOTHI 10 Tepexo/a KeaToN OKpaCK/A pacTBopa B OPaHXeBYIO.
3anuchiBalOT 00beM U3pacxof0BaHHOMN KUC/IOThI. [TepBoe TUTPOBaHUE C/ieflyeT pacCMaTpUBaTh
KaK OPUEHTHPOBOYHOE, TIOBTOPSIOT €ro elje HeCKOJIbKO pa3. TUTpoBaHMe MOXXHO CUUTaTh
y/IOBJIETBOPUTE/IbHBIM, €C/IU N10C/Ie/[ytollee TUTPOBAHUE OT/IMUAeTCsl OT NpeAiblyliiero He Gosiee,
yeM Ha 0,1 M.

[Tpumeuanue: Ilepe/ KaXk/IbIM TUTPOBAaHWEM BbUIMBAIOT OTTUTPOBAHHBIN PacTBOP U
OTIOJIACKMBAIOT KOJIOOUKY JUCTW/ITMPOBAHHOU BOJOH.

B3siB 13 10/TyueHHbIX OTCYETOB Cpe/iHee apridMeTHUecKoe BLIUUC/ISIIOT HOPMaIbHOCTh
MIPUTOTOBJIEHHOT'O PAaCTBOPA COMSIHOM KWUC/IOThI U €r0 TUTP:
CHC1= CNa2B407 -VNa2B407 / VHCI
THC1= CHCI - M5HCI/1000

AwnanornyHbIM 06pa30M yCTaHAB/IUBAIOT HOPMaIbHOCTb PACTBOPA COJITHOU KUC/IOTHI,
B3sIB BMecTO pactBopa Oypsi 0,1N pacTBop efkoro Hatpa.
OmnpezieneHye coiep>kaHusi KapboHaTa HAaTPUS

[Tpu B3auMO/IeHICTBUM CO/bI C KAKOH-/IMO0 KUC/IOTOM, HallpuMep, C COISTHOM, IMPOTeKaroT
[IBe TI0C/Ie/l0BaTe/IbHbIe PeaKLiun:
1. Na2CO3+HCI=NaCI+NaHCO3
2. NaHCO3+HCI=NaCI+H2CO3
[peBpaiijeHre kapboHara B 6rkapboHat npoucxoaut nipu pH=8,35. CnesfoBarensbHO, COy
MO>KHO TUTPOBATh C heHo/TaleiHOM, UHTepBasl MpeBpalljeHus1 KOTOPOT'o JIeXKUT B TIpefiesiax
pH=8,0-10,0. B 5TOM C/lyuyae 5KBMBa/IeHT CO/Ibl PaBeH ee MOJIeKy/IsipHOMY Becy. [IpeBpallieHue
OvkapOoHaTa B yro/ibHYI0 KHCIO0TY npoucxout nipu pH=3,75. CriejoBaTesisHO, TUTPOBaHHe
MO>KHO MPOBO/JIUThH C METHU/IOPaH)KeM, MHTepBaJl MpeBpallieHus1 KOTOPOro JIEXXUT B TIpejienax
pH=3,1-4,4.



B aiyuae tutpoBanuss Na2CO3 ¢ MeTW/IOpaHKeM 3KBUBAJIEHT CO/ibl paBeH I0JIOBUHE ee
MOJIEKY/ISIPHOTO BeCa, B COOTBETCTBHMY C CYMMapHOM peakLUeid:
Na2CO3+2HCI=2NaCI+H2CO3

Xop onpegeneHusi. TUTpoBaHMe ¢ MeTUIOpaHXeM. ViccieyeMblii pacTBOP NEPEHOCST B
KOJIOy /IS TUTPOBAHUS, TIPU/IMBAIOT 1-2 Karuld MeTH/IOPAH)Xa ¥ TUTPYIOT PACTBOPOM COJISTHOM
KHCJIOTHI J10 MIepexo/ia KeaTol OKpaCKU pacTBopa B OPaH>KeBYIO.

TurpoBanue c ¢peHonpTasenHoM. VccienyeMelii pacTBOp TIEPEHOCST B KOJIOY /171st
TUTPOBaHUs, MPUIUBAIOT 6-8 Karnesb (eHo/pTasernHa U TUTPYIOT paCTBOPOM COJISTHOM KUC/IOTBI
[0 obecIiBeunBaHMS.

151 KaXKZ,0ro TUTPOBaHKWSL BBIUMCIISIOT COZlepKaHre CO/ibl B 'paMMax B aHa/Iu3upyeMoM
obbeme:

q Na2CO3 = CHC1x V HC1x3 Na2CO3/ 1000

W3 mosyueHHBIX ABYX pe3yJ/IbTaTOB aHa/mM3a OepyT cpefHee apuMeTHUeCKoe 1, Y3HaB y
TiperiofiaBaTesisi TUTP ¥ 00beM aHaTM3UPYeMOro pacTBOpa CO/ibl, PACCUMTHIBAIOT ee NCTUHHOE
coziep)kaHye. BbIUnC/sIFOT abCOMFOTHYO0 M OTHOCUTE/TBHYIO OIIHOKH.

KoHTpoJ/ibHBIE BOIIPOCHI

1

1. CymHocTh MeTo/,a KUC/I0THO-OCHOBHOI'O TUTPOBAHUS.

2. NlonHoe npou3sBezieHne BoAbl. DPopMa U NOPSALOK ero BbIpaXkKeHUsl.

3. Uto Ttakoe guccoumanua? Koncranra gucconuanyu. CrerneHb JUCCOLVALIUN.

4. Yto xapakTepu3yeT KOHCTaHTa PaBHOBECHsI XUMUUECKOM peakLiin?

5. Kakue pactBops! Ha3biBaroTcs Oydepusivu? [Tpumepsi? Kakrmu cBoiicTBamy oHU 00/1a7ar0 U
YyeM 3TU CBOWCTBA 00YC/IOB/I€HBI?

6. Uto Takoe OydepHasi eMKOCTb ¥ YeM OHa XapaKTepU3yeTcsi?

7. Kak MeHsieTcs1 BUJ|, KPUBOM TUTPOBaHMs (BeJIMUMHA CKAauyKa, M0/I0’KeHUEe TOUKU
5KBHBAaJIEHTHOCTH) ITPH U3MEHEHWUH: - KOHL|eHTpaLju1 paCTBOPOB; - KOHCTaHT JUCCOLMALAN
KWUCJIOT WX OCHOBAHUM; - TeMI1epaTypbl?

8. Kuc/i0THO-0CHOBHBIe UH/IMKATOPbI. IOHHO-XpoMO(dOopHas Teopysi UHUKaTOPOB.

9. Uto Takoe — UHTepBaJl Iepexoja OKpacky MHAMKaTtopa? KoHcTaHTa AUCCOLMalii U
roKasaTeslb TATPOBaHUs UHUKATOpa.

10. XapakTeprcTyKa MHAUKaTOPOB METHU/IOBOIO OpaHXeBoro U (eHosTanerHa (MHTepBas
repexo/ia OKpacKH, 1|BeT, [I0Ka3aTe/lb TATPOBAHUS).

11. [MaiiTe KpaTKyt0 XapaKTePUCTHKY (OCHOBHbIe ypaBHEHUS peaKLUi, TUTPaHTbl, UHAUKATOPBI,
o0s1acTy MpUMeHeHus, IOCTOMHCTBA Y HeJJOCTaTKH) MeTo/ja HeNTpaIn3aLiim.

6.1.2 cemectp 2 | OTUeT
OnucaHue npoueaypsbl.

OrtueT 10/DKeH OBITh BLIMTOJTHEH B YCTaHOBJIEHHBIH MTPeTo/jaBaTesieM CPOK, B COOTBETCTBUH C
TpeboBaHusIMU K 0hopmiieHHIO oTueTa. OTUeThl B Ha3HAUEHHBIM CPOK CZIal0TCs Ha TTPOBEPKY.
[TpepycMoTpeHa ycTHas 3alura 1abopaTopHO# paboThl, 10 00YYAIOIIUXCS JOBOAUTCS TepeveHb
BOIIPOCOB, BELIHOCUMBIX Ha 3alJUTY; BO BPeMsl 3alL{UThl, 00yJaroIiecs JO/KHbI OO BsICHUTD
ToJTyyeHHbIe pe3y/IbTaTbl OTMeUeHHbIe TIpero/jaBaTesieM U OTBETUTDb Ha ero BOMPOCHI.

Tema (pa3zen)

OrtueTs 110 JlabOpaTOpHBIM paboTam, TPYTIIIUPYIOTCS WX TI0 TeMaM: TUTpUMeTpuuecKre MeTO/bI
aHanm3a; OnTuueckrie MeTO/[bl aHamM3a; [loTeHIOMeTpUYeCKre MeTO/bI aHa/TN3a;
Xpomarorpaguueckre MeTo/bl aHau3a (3 ceMecTp).



OnucaHue npoLieypbl:

[ToaroroBka O0TYETOB BBINIOHAETCS CTYJeHTaMU CaMOCTOsITe/IbHO. OTUeT 10 BbIITO/THEHUIO
nabopaTopHOI paboThI COCTOUT U3 TEOPETHUECKOTO BBEJIEHHS 110 TeMe aHajIn3a, X0/ie
BBITNIO/IHEHUs! 1ab0paTOpHOI paboThl, pe3y/bTaToB IPOBEIEHHOTO UCC/Ie/J0OBaHUS 110 TEMe.
IIpu 3aiuTe 0TUETOB IpernoaBaresieM IPOBepseTCs: MPaBUIbHOCTb U TOYHOCTD NPOBeJeHUs
aHa/v3a, 3HaHue TeOpeTUUeCcKOoro MaTepyasna HeoOX0AUMOro i/t BBITIOJTHEHUS! MCC/Ie/0OBaHUsl.

Borpocs! /1711 KOHTPOJIsi: BOTpOCk! /7151 3alMThI Jab0PaTOPHBIX PaboT Mpe/iCTaBIeHbl B
METOANUECKUX YKa3aHUSX [IJIsi CAMOCTOSTETbHOW PabOThI CTYIeHTOB

KpuTepuu onieHUBaHMA.

OtueT 10/DKeH ObITh BLIMOJIHEH B YCTaHOB/IEHHBIH MPEIo/jaBaTesieM CPOK, B COOTBETCTBUU C
TpeOOBaHUAMH K 0opM/IeHHIO oTueTa. OTUeThl B Ha3HAUEHHBIM CPOK C/IalOTCS Ha TIPOBEPKY.
[IpemycmoTpeHa ycTHas 3aiyTa 1abopaTopHOM paboThl, 10 00yUaroUXCst JOBOJUTCS ITepeueHb
BOIMPOCOB, BLIHOCHUMBIX Ha 3all[UTY; BO BpeMsl 3all[UThI, 00yUaroIrecs J0/HKHbI 00bICHUTD
TIO/TyYeHHbIe Pe3yJ/IbTaThl OTMEUEHHBIE TIPEroiaBaTe/IeM U OTBETUThL Ha ero BOIIPOCHI.

6.2 OueHouHbIe Cpe/iCTBaA /i/IfA IPOBe/leHHs TPOMEe)XyTOUHOM aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UM B PaMKaX MPOMeXyTOYHOU aTTeCcTaluu

CpeactBa
(MeToppBI)
NupukaTop focTHxeHus
KpuTepuu oneHMBaHusA OLleHUBaHMA
KOMIIeTeHI{ MU o
NPOMEeKYyTOYHOH
arrecTanuu
OIIK OC-1.8 [TprMeHsieT 3HaHUS 10 aHA/IMTUYECKUM U | Y CTHBIN OMPOC WU

(U3MKO-XMMHUECKUM MeTO/JjaM aHa/ln3a | TeCTHPOBaHHe
IS pellleHUst 3a7ad B obmactu

(hapMarieBTUUECKOU u TUII[eBOM
TIPOMBIIILJIEHHOCTH, B obmactu
OMOTEXHOJIOTUH

6.2.2 TunoBble oO1jeHOYHBIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniu

6.2.2.1 Cemectp 2, TumnoBble OLleHOYHbIE CPeACTBA /ISl NPOBe/JeHUs K3aMeHa 110
AACUMIIMHE

6.2.2.1.1 Onucanue npoueaypsl

OK3aMeH MPOBOIUTCS B 00BEMe TIPOrpaMMbl yueOHOM AUCIUTIIMHBI 110 OuteTam.
OK3aMeHaIMOHHbIN OW/IeT COEP)KUT 2 TeOpeTHUeCKUX Borpoca U 1 3azauy.

TeopeTuueckuie BOMPOCHI HATIPaBJ/IeHbI HAa TIPOBEPKY 3HAHUM XUMUYEeCKUX (QPHU3UKO-XUMUUeCKUX
METOZIOB aHaJTh3a, CriocOOO0B orpe/iesieHNsI KOHIIEHTPALIMHU BelljeCTBa B TIpobe (MeTo[0M
n00aBOK, rpalyiPOBOYHOTO rpadvika ¥ MeTOZa OJHOTO CTaHJAPTa), CTaTUCTUUECKOW 00paboTKu
pe3y/bTaToB UCC/Ie0BaHus, CXxeMbl ipubopa. [IprMeHeHre MeTo/ia B TIUILEBOM OTPaC/U
TIPOMBILLIEHHOCTH.

[TpakTHyeckue BOMPOCHI HaTIpaB/ieHbl Ha TIPOBEPKY HAaBLIKOB PabOThI C XUMHUYECKOH MOCYZ0H U
nipubopamu.
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[pernosaBaTesib MOXKeT 33/laBaTh YTOUHSHOLIIME BOIIPOCHI IO CYLI|eCTBY OTBeTa U
JIOTIOJTHUTE/TbHBIe BOTIPOCHI 110 IPYTUM TeMaM, HO He OoJjiee Tpex.

IIpumep 3a1aHUs:

[Tpumep 3K3aMeHallMOHHOTO OuieTa

1. XapakTepycThKa MeTo/ja KOMITZIeKCOHOMeTpuM. OripeiesieHre )KECTKOCTH BO/BI.
2. Cy1[HOCTh MeTo/ja HOHOOOMeHHOM XpoMaTorpaduu, aHaTUTUYeCKHe
BO3MOX>XHOCTH U1 TPaKTUYeCKOe 3HaueHue.

3. Ornpeie/iTh cofiep)kaHue KaiMUsi B pacTtBope (T/aM3), eciv Tipu

NoJIIporparpoBaHUU 110 METOy J00ABOK OB/ MOJTyUeHbI CJIe/IyIOIIME JaHHbIe: BBICOTA
BOJIHBI UCC/IelyeMoit po0Okl coctassisieT 20,5 MM, a BLICOTa BOJTHBI MCC/IeZyeMOro pPacTBopa C
nobaBkoii 24,3 MM; 00beM aHaIM3UPYEMOTO pacTBopa paBeH 15 cm3, 06beM CTaHJAPTHOTO
pactBopa (go6aBku) — 2 cM3; KOHI[eHTpal[|sl CTaHJapTHOTo pactBopa Kagmust C(Cd2+) = 0,053
MOJIb/AM3.

4. OnpenieUTh TUTP U MOJISIPHYIO KOHLIEHTPALWIO SKBUBaJIeHTa PacTBOPa CEPHOM KHUC/IOTHI,
eC/IM Ha TUTpoBaHue 15.2 Myt 3TOro pacrsopa rnouuio 13.5 Mi1 pacTBopa rMAPOKCH/ia HAaTPUs C
MOJISIPHOM KOHILIeHTpalyel skBuBaseHTa 0,05 Mosb/aqm3

6.2.2.1.2 Kpurepuu orjeHuBaHUsA

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
YcrnemHo Hanuuune tBeppIx Hanuune tBeppIx He nipumensieT 3HaHUs O
TIpUMeHsieT 3HaHUs Y I0CTaTOYHO 3HaHWM NIPOMZIEHHOT 0 XUMHUUECKUX CBSI3AX
0 XUMHYeCKUX TIOJIHBIX 3HAHUM Marepuarna, pas/IMYHbIX BeLeCTB B
CBA3SIX Pa3/IMYHBIX NIPOrpaMMHOI0 M37I0’)KeHVe OTBETOB C | 00/1aCTH aHaIMTUYeCKOM
BelllecTB B 00/1acTu Marepuarna, olIMOKaMu, yBepeHHO XUMUHY U MeTozax
aHaA/IMTUYEeCKOU He3HauuTeJ/IbHbIe VICIIPaBJIIeMbIMU aHas/v3a BeleCTB B
XUMUH U MeTo/iax OLIMOKY TIpU rocsie (hapmarieBTUUECKOM U
aHaJv3a BelecTB B OCBelL[eHU! JIOTIO/THUTE/IbHBIX MUILeBOW OTpac/IsxX
(hapmarieBTUUECKOMN 3a/laHHbIX BOIIPOCOB, IIPOMBILLIIEHHOCTH
Y TIUILIeBOY U BOIIPOCOB, HEoOX0MMOCTh
OTpac/six TpaBUJIbHbIE HaBOJSALUX
TIPOMBIILIJIEHHOCTH; JeViCTBUS 110 BOIIPOCOB,
TIPUMEHEeHUIO TIpaBU/IbHbIE
3HaHUW Ha JIeUCTBUS 110
MPAaKTHKe, UYeTKOe | MPUMEHEHUIO 3HaHUM
V3JI0’KeHVe Ha NpaKTHKe
Marepuasa

7 OcHOBHas y4yeOHas MTeparypa

1. Aramuruueckas xumust : yuebnuk ggist CITO / FO. M. I'my6okoB [u zp.] ; pen. A. A. Vmenko,
2013. - 317.

2. BacunbeB. AHanuTUueckasi XUMusi T UTpUMeTpUuecKue U rpaBUMeTpUUeCKU MeTO/bl
aHamnu3a, 2004. - 366.

3. BacunbeB. AHanmuTUudeckass XUMUIPHU3UKO-XUMUYEeCKre MeToibl aHa/m3a, 2004. - 383.
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8 lonmostHUTE/TbHAs yue0Hasi TUTepaTypa U CipaBoOYHast
1. BacunbeB. AHanuTHUecKass XuMusIPU3NKO-XUMHUUeCKUe MeTo/Ibl aHau3a, 2005. - 383.

2. AHanuTHAYecKasi Xumus : yue0. [t obpa3oBar. yupexkaeHuit cpel. mpod. obpa3oBaHus 110
rpyrrie criequanbHocTedt 2500 "Xum. TexHonorus” / FO. M. I'my6okos [u zp.], 2004. - 316.

3. Bacunwes B. 1. Ananutryeckast xumusi: CO. Bomp., yripayKHeHHH U 3a/au : yueb. mocobue fjis
BY30B 10 HalpaB/IeHUSIM TIOATOT. AUTIJIOMUP. CTIELUATMCTOB XUM.-TeXHOJI. rpocusis / B. 1.
Bacunbes, JI. A. Kouepruna, T. [I. Opsiosa, 2003. - 318.

4. Tlunurnenko AHatonuii TepeHTbeBUY. AHa/IUTUYECKasi XUMUS : yueb. ¥ mocobue AJist XUM. U
XUM.-TeXHOJI. criell. By30B: B 2 kH. KH. 1 / AHatonuii TepentbeBud [Tuurenko, Iropb
Bnagumvuposuy [IstHukuit, 1990. - 479.

5. [Mununenko AHatonuii TepeHTheBUY. AHaIUTHUECKast XUMUS : yuel. U mocobue [yt XuM. U
XUM.-TeXHO/. crel]. By30B: B 2 kH. KH. 2 / AHatonuii TepentbeBuu [Tununenko, irops
Bnagumuposuy [stHukuii, 1990. - 845.

6. 3onoroB FOpuii AnekcaHApoBrY. AHaIUTAYECKasi XUMUSL: TIpoOieMbl U ocTkeHus / FO. A.
3osotoB; Poc. AH, H-T reoxumuu ¥ aHanut. xumun uM. B. Y. BepHazckoro, VH-T 06111, 1
Heopr. xumuu uM. H. C. KypHakoBa, 1992. - 284.

7. BacunbeB. AHanUTUUECKast XMMHUS : YUeOHUK It CTYIeHTOB By30B : B 2 KH. KH. 1 :
TuTprMeTpUUeCKn ¥ rpaBUMeTpUYECKU MeTobl aHanu3a, 2005. - 366.

8. BacunbeB. AHamMTHYeCKasi XUMUS : YUeOHUK /IS CTY/IEHTOB BY30B : B 2 KH. KH. 2 : ®u3uko-
XHMHUeCcKre MeTo/Ibl aHaiau3a, 2004. - 383.

9. Banosa (KombiioBa) B. 1. AHanuthueckass XuMus U (U3UKO-XMMUUeCKe MeTO/Ibl aHam3a
[DnekTpoHHbIM pecypc] : nipaktukyMm / B. 1. Banosa (KonbuioBa), E. W. ITapimuHa, 2020. -
[199].

10. AHamuTUUecKast XMMuUst [ D/1eKTPOHHBIN pecypc] : yuebHoe mocobwue ayist CITO / A. 1.
Anapses, I'. K. Jlynenko, T. I1. AnekcangpoBa, A. A. Ka3zakosa, 2024. - 107.

11. AHanuthueckas XxuMmusi. OnTuueckre MeTo bl aHanu3a. CrieKTpodoTomMeTpust
[3neKTpoHHBIN pecypc] : MeToAMuecKHre YKa3aHHs K BBITIOJTHEHHUIO 1ab0paTOpHbIX paboT /
WpkyT. roc. TexH. yu-1, 2010. - 12.

9 Pecypcsl cetu VIHTEepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHabHBIE Ha3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyenr WH(OPMALHMOHHBIX TEXHOJIOTHH, JIMIEH3WOHHBIX W  CBOOOAHO
pacrpocTpaHsieMbIX CHelMa/JIN3MPOBAaHHbIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM
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1.

Microsoft Office 2007 Standard - 2003 Suites 1 2007 Suites - rmocraska 2010

12 MaTepI/laJIbHO-TeXHI/I‘-IECKOE o0ecreyeHue JAUCIUITI/IMHBI

1.

2.

. AHanusaTop KyJI0HOMeTpuueckui "OkcrepT-006-yHuBepcalibHbI'

Cnektpodortometp I13-5400B

AxBaguctunasaTop 3. 03-4 11

. JTabopaTopusiii pH-metp UITJI-301
. My(esibHas Meub
. DJIeKTPOHHBIE BeChl

. AHanu3aTop BosibTamnepomerpuyeckuii "ABC-1.1"

. Ananu3satop xuzakocty "®moopar-02-5M"
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