EJIELIKUI TOCYJIAPCTBEHHbBIN YHUBEPCUTET um. LA BYHUHA

PABOYAS IPOT'PAMMA
YYEBHOU JUCHUITJIMHBI

M/K.01.01 OcHoBbI aHATUTHYECKOH XUMUHU U PU3UKO-
XUMHYECKHX METO/I0B AHAIN3A

18.02.12 TexHo0THS aHATUTUIECKOT'O KOHTPOJISI XUMHUYECKHUX COSIUHEHUIMA

KBamudukanus BbITyCKHUKA
TEXHUK

®dopma 00ydeHUs: OUHAA



Paboyas mporpamma coctaBieHa B cooTBeTcTBUU ¢ DenepanbHbIM 00pa3oBaTEIbHBIM
CTaH/IaPTOM CpeIHero mnpodeccHoHabHOTO o0pa3oBaHus 1Mo crnenuanbHocTH 18.02.12.
TexHosorust aHaJUTUYECKOTO KOHTPOJS XMMUYECKUX COCAMHEHUH, YTBEPKIEHHOIO
npuka3zoM MunmcTepcTBa o0pa3oBanus U Haykn Poccuiickoit @enepannu ot 9 nexadps 2016
r Ne 1554

Huctmmumna MJIK.01.01 «OcHOBBI aHaTUTHYECKOH XMUMHU U (DU3HKO-XUMHYECKUX
MeTtoqoB a”Haimza» B crpykrype [IIICC3 CIIO Bxoaur B TE€peYeHb JUCHHUILIAH
podecCHOHAIIEHOTO IMKJIA TOArOTOBKH TexXHWKa 1Mo HampasieHuto 18.02.12. TexHomorus
AQHAJIUTUYECKOTO KOHTPOJISI XUMUYECKUX COETUHEHUH.

Pabouas mporpamma pazpaboTtana Ha Kadenpe XUMUKO-OHMOTOTUUECKUX JUCITUTIIIUH U
(hapmakosorun

3aB. kadenpoii: k.0.H., moreHT [lerpumena T.1O.

Pa3pabotuuk:
K.1LH., gouenaT Cotuukona E.b.



COJEPKAHUE
1. HACIIOPT PABOYE# ITPOTPAMMBI YUEBHOM JUCHUTLIVHBI
2. CTPYKTYPA U COJEPKAHUE YUEBHOI JUCLUATIJINHBI
3. YCJIOBUSI PEAJIM3ALIMU PABOYEN TPOT'PAMMbI YYEBHOM JUCLHUIIIAHBI
4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSI YYUEBHOM JUCLATIJIVHBI



1. IACIHIOPTII POTPAMMbI YYEBHOM JTUCIIUILIVHBI
OCHOBBI aHATUTHYECKOH XUMHHU H (PU3UKO-XMMHUYECKHX METOA0B aHAJIN3A

1.1. Ob6sacTh NPUMeEHEHHUS POTPAMMBI
Paboyas mporpammMa y4eOHOH TUCHUIUIMHBI SBJSETCS YacTbi0 00pa30BaTeNbHOM Mpo-
rpammbl B cooTtBeTcTBUM ¢ PI'OC mo cnemmansuoctu CIIO 18.02.12. Texuonorus
AQHAJIUTUYECKOTO KOHTPOJISI XUMUYECKUX COEAUHEHUH.

PaGouass mporpamma y4eOHOW AMCHUIUIMHBI MOXET OBITh HCIIOJBb30BaHA B
JOTIOTHUTEIbHOM TNPO(ECCHOHAIBbHOM O00pa30BaHUKM M MNPO(ECCHOHATBHOW MOJArOTOBKE
CHEIMAJIUCTOB CPEIHETO0 3BEHA BXOMIIMX B YKPYIMHEHHYIO TPYINY CHEIHAIBHOCTEH
«XWUMHUYECKHUE TEXHOJOTHI» TP HAIUYUKA OCHOBHOTO OOIIEro 0Opa3oBaHHUsA, a TaKKe
cpenHero (MoaHOro) 001Iero oopa3oBaHus.

1.2. MecTo AUCHMIUVIMHBI B CTPYKTYpe OCHOBHOI TMpPo()ecCHOHAILHOM
o0pa3oBaTe/ibHOIi mporpaMmbl. OCHOBBI AHAIMTUYECKOW XUMHUH U (DU3UKO-XUMUUYECKUX
METO/I0OB aHayiu3a B mpodeccuoHanbHbil Monynas [IM 01 «Onpenenenrne onTHUMallbHBIX
CPEICTB M METOJOB aHaJIM3a MPUPOAHBIX U MPOMBIIUICHHBIX MaTepualoB» M HalpaBjeHa Ha
dhopmupoBanue:

obmmx kommerenmmii (OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK 08,
OK 09, OK 10, OK 11)

u npodeccuonanpubix kommerenimii (ITK 1.1, TIK 1.2, TIK 1.3, TIK 1.4).

1.3. Hean u 33124 JMCHUIUVIMHBI — TPeOOBAHUA K pe3yJbTaTaM OCBOEHHS CO-
AepKaHUA TUCHHUILINHBI
B pe3ynbraTe 0cBOEHUS AUCHUIIIMHBI O0YyYaIOIMIUIICS TOJKEH:
3HaTth:
® OCHOBHBIE METO/Ibl AHATTN3a XUMUYECKUX 0OBEKTOB;
® [IPUHLHUIIBI BBIOOpA METOJUKHU aHAIM3a KOHKPETHOIO0 00bEKTa B 3aBUCUMOCTH OT €T0
MPEANOJIaraéMoro XMMM4E€CKOro COCTaBa;
® COBpPEMEHHbIE aBTOMATU3WPOBAHHBIE METO/Ibl AHAJIN3A MPOMBIILIEHHBIX U IPUPOIHBIX
O0OBEKTOB;
® HOPMAaTHBHYIO JOKYMEHTAILIMIO HA METOUKY BBIIIOJIHEHUS! U3MEPEHUI;
® HOPMAaTHBHBIE IOKYMEHTBI, PErIaMEHTUPYIOLINE METPOJIOTHUECKUE XapaKTEPUCTUKH
U3MEPEHUN.
Ymern:
e BBRIOMpATh ONTHUMAIIbHBIE XUMHUYECKHE CPEJICTBA U METOIbl UCCIICIOBAHMIA;
® TIOJIrOTaBINBATh OOBEKTHI UCCIEIOBAHUA;
® JCMOJBH30BaTh BBIOPAHHBIN METO JUTSI HCCIIEAYEMOTO 00BEKTa;
e KiaccupUIUPOBATH HCCIAEAYEMbI OOBEKT.
HNMerb NpaKkTHYeCKHUil ONBIT B:
® OIIEHKE COOTBETCTBUS METOJUK 3a/JauaM aHain3a Mo AUana3oHy U3MepsIeMbIX
3HAQYEeHHUI U TOYHOCTH;



e BBIOOPE ONTUMAIIBHBIX METOJIOB UCCIICIOBAHMS;

® [IOATOTOBKE pEareHTOB, BEIIECTB, IP0O, MaTepHUaIoB U pacTBOPOB, HEOOXOAUMBIX IS
MIPOBEACHUS aHAJIN3a,;

e paboTe ¢ XUMUYECKUMH BEIIECTBAMH, CPEICTBAMH U3MEPEHUIN M UCIIBITATEIILHBIM
000pyZIOBaHUEM C COOIIOJICHUEM OTPACIIEBBIX HOPM H HKOJIOTHUECKOH Oe301MacHOCTH.

[Iponecc n3yueHus TUCIMILIMHBI HAampaBiieH Ha (JOPMUPOBAHHE HIEMEHTOB CIEIYIO-
mux komnereHiui B coorsercTBruu ¢ ®I'OC CIIO u OIIOIT CIIO mo maHHOH cremuaibHO-
CTH:

a) oomux (OK):

OK 0l. BeiOuparb cnocoObl pemeHus 3anad  NpoQEecCHOHANbHON  JI€ATENbHOCTH,
MPUMEHUTENBHO K pa3-JIMYHbIM KOHTEKCTaM.

OK 02. OcymiecTBiaTh NOUCK, aHAIU3 M UHTEPIIpEeTalnio HHGOpMaIui, HEOOXOAUMON ISt
BBITIOJIHEHUS 3a71a4 PO(HEeCCUOHATBHON JeSITEIbHOCTH.

OK 03. IlnmanupoBaTh M peaan30BbIBATH COOCTBEHHOE MPO(ECCHOHATBHOE W JIMYHOCTHOE
pa3BUTHE.

OK 04. PaboTtaTh B KOJUIEKTHBE U KOMaH/e, 3((HEeKTUBHO B3aMMOJAEHCTBOBAThH C KOJIJIEraMH,
PYKOBOJICTBOM, KIIMEHTaMH.

OK 05. OcyniecTBasiTh yCTHYIO U MHCbMEHHYK0 KOMMYHHKAIMIO HA TOCY/IapCTBEHHOM SI3BIKE
C Y4eTOM OCOOEHHOCTEH COIMAIbHOTO U KYIbTYPHOTO KOHTEKCTA.

OK 06. ITposiBIATh rpaxJaHCKO-aTPUOTUUYECKYIO TO3UIIUIO, T€MOHCTPUPOBATh OCO3HAHHOE
MOBEJCHUE HAa OCHOBE TPAJUIMOHHBIX OOIIEYETIOBEYECKHX IIEHHOCTEH, MpPUMEHSThH
CTaHJIapPThl aHTUKOPPYIIIHOHHOTO MOBEICHUS.

OK 07. ConeiicTBOBaTh COXPAaHCHHIO OKPYXKAIOMICH Cpefbl, PEecypcocOepexeHuto,
3¢ dEeKTUBHO JeCTBOBATH B UPE3BBIYAMHBIX CUTYALIUSX.

OK 08. Hcnosp3oBaTh cpenctBa (U3MUECKOW KYJIbTYpPHI UIS COXPAHEHHS M YKpCIICHUS
3I0pOBbsl B Ipoliecce Mpo(hecCHOHaIbHOW NEeSITeIbHOCTH W MOJAEpKaHUs HE0O0XOAUMOro
YpOBHS (pU3MUECKON OATOTOBICHHOCTH.

OK 09. Mcnonb3oBaTh HHGOPMAITHOHHBIC TEXHOJOTHU B MMPOPECCHOHATBHON JIEATEIbHOCTH.
OK 10. Ilonb3oBatbcs mpodecCHOHATBHONW JOKYMEHTallMell Ha TOCYJapCTBEHHOM H
WHOCTPaHHOM SI3bIKaX.

OK 11. Hcnonp3oBaTh 3HaHMS 1O (PUHAHCOBOW  TIpPaMOTHOCTH, ILJIAHUPOBATH
MpeANPUHUMATENBCKYIO IeATEIbHOCTD B MpodeccnoHansHo chepe.

0) mpogeccuonaabubIx (IIK):
I[IK 1.4. PaGoraTb ¢ XMMHUYECKMMHU BeEIECTBAMH U OOOPYAOBAaHUEM C COONIOJCHHEM
OTpacieBbIX HOPM M 3KOJIOTHYECKOI 0€301acHOCTH.
I1IK 1.1. OnenuBaTh COOTBETCTBHE METOJIMKHU 33aJayaM aHajIM3a MO JHAara3oHy U3MepseMbIX
3HAYEHUN U TOYHOCTH.
1K 1.2. BeiObupats onTuManbHble METO/IbI aHAJIN3A.
1K 1.3. [ToaroraBiuBaTh peareHThl, MaTepUaIbl U PaCTBOPHI, HEOOXOAUMBIE ISl aHATIH3a

1.4. PexomMeHayeMOe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrPaMMbI AU CHUILIUHBI:
MaKCUMAaJIbHOM y4eOHOW Harpy3ku obOyuaromerocsi 314 yacoB, B TOM 4HCIIe:



0053aTeIbHOI ayTUTOPHOI yueOHOH Harpy3ku oOydaromierocsi 244 gacos,;

CaMOCTOATEIbHOI paboThl 0Oydatomierocst 62 4acos.

CTPYKTYPA M COJAEP)KAHUE YYEFHOM JUCIUILJIAHBI
2.1. O0beM y4eOHO# TMCHUNIMHBI H BUbI Y4eOHO#i padoThI

Buo yueonoii pabomul Oovem uacos
MaxkcuMmajbHasi ydyeOHasi HATpy3Ka (Bcero) 314
Oobs13aTesibHAS ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 244
B TOM YHCIJIE:
JIEKIINOHHBIE 3aHATHS 122
abopaTOPHBIC 3aAHATHUS 122
MPAKTUYECKHUE 3aHATUS
KOHTPOJIbHBIE PA0OTHI
KypcoBasi paboTa (IIpoeKT)
CamocroniTesibHasi pa6oTa odyuarmierocs (Bcero) 62
B TOM YHCIJIE:
camocTosiTeNIbHasg paboTa HaJl KypcoBoi paboToi (ITPOEKTOM)
[Ipomexyrounas arrectauuss B gopme B (opme BbICTaBIE€HHSA 3Kk3aMeHa B 4 | 6+2
CeMeCTpe (KoHCYyAbTALMS
2.2. TeMaTnuyecKMii IJIAH U COAEPKaHHUE YUeOHON TUCUMIIIMHBI
M/K. 01.01. OcHOBBI aHAJIMTUYECKON XMMUU U (PU3HKO-XUMHYECKHX
MeTO0/J0B aHAJIM3a
HaumeHoBaHue Conep:xanue yueOHOro MmarepuaJa,
pa3aeyioB M TeM JjadoparopHbie padoThbl U IPAKTHYECKHE
npodeccuoHAIBLHOr0 3aHATHS, CAMOCTOSITEJIbHAS YueOHast Oo0bem YpoBeHb
moayJas (IIM), padora o0yuyarommxcsi, KypcoBasi padora 4acoB 0CBOEHMS
MEKIMCUMIITHHAPHBIX (mpoexT) (ecju NpeayCMOTPEHbI)
kypcoB (MJIK)
1 2 3 4
M/K.01.01. OcHOBBI aHATUTHYECKOH XUMHUHU U PU3MKO-XMMHUYECKHUX 314
MeTO0/0B aHAJIHN3a
Tema 1.1 Conep:xanue
Beseoenue ¢ npeomem [Ipenmer, 1ienb 1 3324 OCHOB
«OcHoeul AQHATUTUYECKON XUMHH U (PU3HKO- 4
AHATUMUYECKOU XUMUYECKUNA METOI0B aHann3a. OCHOBHbIE 1
Xumuu u pusuko- MOHSTHS.
XUMUYECKUIL MEMOO06 4
ananus3a» JlaGopaTopnas paGora
2
Xumunueckas nocyna. IlpaBuna paGoTsl ¢
HEel
CamocrosTeabHas paGora 2
Obu1ee nabopaTopHOe 060pyIOBaHHE IS
aHaJIM3a MPUPOTHBIX U MTPOMBIIIIIEHHBIX
MaTepUasoB




Tema 1.2 Ananumuueckue
peakuuu

Conepxanue

AHaTUTUYECKUE PEAKLIUH.
CucreMaTH4eCKUN XO/1 aHaIu3a

Jlaboparopnasi padora

XuMHUYeCcKas IOCy/a AJIs OIBITOB II0
aHasiutuyeckoit xumuu. IIpaBuna paboTsl ¢
HEel

CamocrosiTebHas paboTa

JlabopaTopHoe obopya0oBaHUE IS aHATIM3a
IMPUPOAHBIX U MPOMBINIJICHHBIX MaTCPHAJIOB

Tema 1.3
Obwue nonosicenus
AHATUMUYECKOU XUMUU

Conepxanue

OO61111e NoJI0KEeHUs U IPUHIUIIBI
aHanuTH4YecKon xumun. CTpyKTypa
COBPEMEHHOM aHATUTHYECKOW XUMHUH.
Mertonp! aHanm3a. AHaTUTHYECKHE CBOMCTBA
u peaknuu BemiecTB. O01as cxema u CTaIuu
AHAJIMTHYECKOTO Mpoliecca

JlaGoparopHas padora

Mertonpl aHanuza. OnpeneneHue
KPUCTAJUTU3ALMOHHOHN BOJIbI B
KpUCTAJUIOTHApaTe XJopuaa 6apus

CamocrosiTesibHast padora

Mertopl aHaM3a MPUPOIHBIX U
MIPOMBIIIJICHHBIX MaTEPUAJIOB

Tema 2.1. Ilepsas
ananumuyeckas
2pynna KamuoHoe

Conep:xxanue

OO6mras xapakTepucTuKa KaTHOHOB |
rpynnsl. Peaknuu katnoHa Hatpus. Peakiuun
KaTHOHAa Kanus. Peakiuy kaTHoHa aMMOHMS.
AnHanmm3 cMecH KaTHOHOB 1 aHaIUTHYSCKOM

IPYIIIBL

JlaGopaTtopHnasi padora

Peakuuu xkatnona HaTpu. Peakuuu xatnona
Kanus. Peakiiuu kaTuoHa aMMOHUSL. Ananmmz
CMECH KaTMOHOB 1 aHaJIMTHYECKOM I'pyHIIbI.

CamocrosiTesibHAs padoTa

Kartuonsl nepBoii rpynisl B IpUPOIHBIX U
IPOMBIIIJICHHBIX MaTepuaiax

Tema 2.2 . Bmopas
ananumuyeckan
2pynna KamuoHoe

Cooeporcanue

OOmiast ~ XapakTepuCTHKa  KAaTHOHOB 2
rpynnsl. JlelicTBUe TpyIIIOBOTO areHTa.
Peaknium  xatnoHa cepeOpa.  Peakiuu
KaTMOHa PTYTH. Peakuum KaTMOHA CBHHIIA.
AHanu3 cMecH KaTHOHOB 2 aHAJIUTUYECKOU

TpYIIIBI

JlaGopaTopnasi paGora




Peaknum  katmoHa  cepeOpa.  Peakium
KaTHOHAa PTYyTH. Peakiuu KaTWOHA CBHHIIA.
AHanu3 cMecu KaTHOHOB 2 aHAJIUTUYECKOU

TPYIIIBIL.

CamocrosiTesibHAs paboTa

KaTtrons! BTOpo¥i Irpynisl B IPUPOAHBIX U
IIPOMBILUIEHHBIX MaTepuanax

Tema 2.3 .Tpemoa
ananumuyeckan
2pynna Kamuonog

Conepxanue

OO0mrast xapakTepuCcTUKa KaTHOHOB TPEThEH
rpymmbl.  YacTHBIE peaKIWH  KaTHOHOB.
[IpumeHenne B MequIuHe. AHATU3 CMeECH
KaTHOHOB 3 aHAJTMTUYCCKON TPYIIIIBI

Jlaboparopnasi padora

Peaknuu xatnona kaiabpnusd. Peaknuu
KaTUOHA CTpOHIHMS. Peaknuu KaTuoHa
Oapusi. AHaIIM3 CMECH KaTHOHOB 3
AQHAJMTUYECKOM TPYIIIIHIL.

CamocrosiTesibHAs padoTa

Katnonsl TpeThell rpymnisl B IPUPOIHBIX U
MIPOMBIIIJIEHHBIX MaTepranax

Tema 2.4 .Yemeepmas
ananumuyeckas
2pynna KamuoHoe

Conep:xxanue

Ob6mas XapakTepUCTUKa KaTHOHOB
yeTBEPTOMl  rpynnbl. YacTHble peakuuu
KaTMOHOB. IIpuMeHenue. AHanu3 cMmecu
KaTMOHOB 4 aHAJIUTHUYECKOUN IPYMIIbI.

JlaGopaTropHasi padora

Peaknum katmoHa amoMuHHA. Peakmun
KaTMOHAa Xpoma. Peaknuu KaTHOHA ITMHKA.
Peaknmu kaTtuoHa MEBIINIbAKA. Peaknun
KaTHOHA OJIOBA. AHAJIM3 CMECH KaTHOHOB 4
AQHATUTUYECKON TPYIMIIbI

CamocrosiTesibHAs padoTa

Kartuonsl yeTBepTOil rpynbl B IPUPOIHBIX
Y TIPOMBIIIJIEHHBIX MaTepHuaax

Tema 2.5 . Ilamasn
AHAIUMUYEeCKas
2pynna Kamuonoe

Cooeporcanue

OOwiast XapakTepUCTUKa KaTHOHOB IISITOM
rpynnbl.  YacTHblE peaknuu  KaTHOHOB.
[Ipumenenne. AHanu3 CMECHM KaTHOHOB 5
AQHAJIMTUYECKON TPYIIILIL.

Jlabopamopnas paboma

Peakuuu katnona sucmyra. Peakiuu
KaTHOHa kelle3a. Peakiuy KaTHoOHa MarHus.
Peakuuun katnona mapranua. Peakuyuun
KAaTHOHA CYpbMbl. AHAJIU3 CMECH KaTUOHOB
5 aHAJIMTUYECKOU IPYIIIBI

CamocrosiTesbHast pabora

Kartuonsl nsroii rpynmsl B IPUPOIHBIX U




IMPOMBIINIJICHHBIX MaTCpHaAJIax

Tema 2.6 .Illecmasn
anaiumu4uecKasn
2PYynna KamuoHoe

Cooeporcanue

OO6miast XxapakTepuCTUKAa KAaTHOHOB IIECTOM
rpynnbl.  YacTHble peakuMM  KaTHOHOB.
[Ipumenenue. AHanu3 cMe-CM KaTHOHOB 6
AQHAJIMTUYECKOH TPYIIIHL.

Jlaboparopnasi padora

Peaknmu  xatmonma  kagMmusa.  Peakiuu
KaTHOHA KoOanbTa. Peakuy KaTHoHA MEIU.
Peaknmmn  katmona. Hukend.  Peakmmm
KaTHOHA PTYTH. AHAJIM3 CMECH KaTHOHOB 6
AQHAJIMTUYECKOH TPYIIIHIL.

CamocrosiTesibHAs padoTa

KaTtnons! mecToi rpynmsl B IpUPOIHBIX U
IIPOMBILUIEHHBIX MaTepuanax

Tema 3.1. Ilepsas
ananumuyeckasn
2pynna anuonoe

Conep:xanue

OOmiasi xapakTepucTUKa aHUOHOB MEpBOMU
rpynnel.  YacTHele  peakuuMu  aHHMOHOB.
[Ipumenenne. AHamM3 CMeCH AaHUOHOB 1
AQHAJTMTUYECKOU TPYIIIIHIL.

JlaGopaTropHas padora

Peaknuu cynb(dar-aHroHa. Peaknuu
cynb(ut-annona.  Peaknmum ~ kapOoHat-
aHUOHA

Peaxrun ¢docdar-annona. Peaxrumn
cuIMKaT-aHnoHa. Peakuum OGopar-aHnoHa
Peaknun  tHocynw(dar-aHnona.  AHanu3
CMECH aHMOHOB | aHAJIMTUYECKOU TPYIIIIHI.

CamocTosiTesibHasi padboTa

AHUOHBI IEPBOY TPYIIIBI B IPUPOIHBIX U
POMBIIIICHHBIX MaTepHaliax

Tema 3.2. Bmopas
ananumuyeckas
2pynna anuoHos

Conep:xxanue

OO1as XxapakTepuCcTUKa aHHOHOB BTOPOU
rpymmbl. YacTHbIE peaKkliui aHUOHOB.
[Ipumenenue. AHanu3 cMecu aHMOHOB 2
AHAIUTUYECKOM TPYIIIIHL.

JlaGopaTropunas padora

Peakuuu xnopua-anuona. Peakuuu
OpomMua-aHHOHA

Peakiuu Hoaua-aHrnoHa (aHHOHA HOJ1a).
Peakiuu cynb¢ua-aHnoHa (aHUOHA CEphl).
Peakuuu apcenar-annoHoB. Peakiiuu
apCEeHUT-aHMOHOB. AHATN3 CMECH AaHHOHOB
2 aHAJUTUYECKOM

TpYIIBL

CamocrosiTesbHasi padora

AHHMOHBI BTOPO TpYyNIIBI B IPUPOIHBIX U
IPOMBIIIJICHHBIX MaTepraax

Tema 3.3. Tpemoa

Conepxanue




ananumuyeckan
2Pynna aHuoHog

OO6m1as xapakTepuCTUKa aHKOHOB TPETher
rpymmnsl. YacTHBIE peakuyd aHHOHOB.
[Ipumenenue. AHanu3 cMecu aHMOHOB 3
AQHAJIMTUYECKOM TPYIIIHIL.

JlabopaTropnasi padora

Peakuuun Hutpar-annona. Peakiium HUTpUT-
aHMoOHA. AHAJIN3 CMECH aHHOHOB 3
AQHAJIMTUYECKOU IPYIIIbI

CamocrosiTesibHAs paboTa

AHUOHBI TPEThEHN TPYIIIBI B IPUPOTHBIX U
IIPOMBILUIEHHBIX MaTepuanax

Tema 4.1.
Tumpumempuueckuii
Memoo ananusa

Conepxanue

OcHoBHble TepMUHBL. JlabopaTtopHas
nocyaa npuMeHsACMas B aHAJIUTHYCCKUX
HCCIIeIOBAHUAX. MeTamoXpoMHBIE
WHAUKATOPHbI. KOMHJ’IGKCOHOMeTpI/Iﬂ
Crnoco0bl KOMIUIEKCOHOMETPHYECKOTO
TUTPOBAHUSA

Jlaboparopnasi padora

TuTpoBaHNE KUCIOTHO-OCHOBHOE.
TuTpoBaHNEe KOMILIEKCOHOMETPUYECKOE

CamocrosiTesibHasi padbora

TutpumeTprudecKkuii METO ] aHaIu3a
IPUPOJIHBIX U MPOMBIIUIEHHBIX MaTepHUajax

Tema 4.2.
I'pasumempuueckuii
Memoo ananu3a

Conep:xxanue

OCHOBHBIE TEPMUHBI. METOIbI OCAXKICHHUS.
XapakTtep ocagkoB. B3siTue HaBecok.
PacTBOpeHue

HaBecKd. TpeboBaHUs K OCAAUTEIISIM.
Ocaxnenune. XapakTepucTUKa
OKpalllBaHUs UHAUKATOPOB.

bydepnsie pactBopsl. [lonsaTue o
TUTPOBAHHBIX pacTBOpax. OCHOBHbIE
npaBuiia paboThl C TUTPOBAHHBIMU
pactBopamu. [Ipurorosienue pabouux
TUTPOBAHHBIX PACTBOPOB U BOJIbI
cBoOoiHOM oT CO2. YcTaHOBIEHHE TUTPA
CEpHOM KUCIIOTHI U €KOTO HATpa.
[IpuroTtoBrienue pacTBOPOB 3aJaHHON
KOoHLeHTpauuu. [IpaBuna xpanenus u
MIPOBEPKHU PacTBOPOB. PacTBOpPHI [ist
OKpaIllMBaHUs CTOJEIIHUIIBI TA00PATOPHBIX
CTOJIOB M CITIOCOOBI OKPACKH.
l'ocynapcTBeHHBIE CTaHIAPTHI 110
MPUTOTOBIICHUIO U pab0OTe C peaKTHBAMHU.
PeakTuBbl 1 paBuiIa UX UCMIOJIB30BAHUS.
[ToaroroBuTenpHbIE ONEpalun
XUMHUYECKOTO aHAJIM3a.

JlaGopaTopnasi paGora

Bzsarue HaBecok. PaCTBOpeHI/IC HaBCCKHU.




Ocaxnenue

CamocrosiTeJibHAs paboTa

I'paBuMeTpudecKuil METO aHAIU3a
IMPUPOAHBIX U MMPOMBINIJICHHBIX MaTCpHaIax

Tema 4.3. Conepxanue
Iomenyuomempuueckuii Omnpenenenue pH pactBopa
ananus JlaGopaTopnasi paGora

Omnpenenenue pH pactBopa

CamocrosiTeibHAs padoTa

[ToreHIMOMETpUYECKNI aHAIIN3 TPUPOIHBIX
Y IPOMBIIUIEHHBIX MaTEpHaJIax

Tema 4.4. O6vémnptit Conepxanue
ananus Merton HelTpanuzanuu. Penokcumerpus.
[IepmaHranaromeTpus

Jlaboparopnasi padora

Merton HelTpanuzanuu. Perokcumerpus.
[IepmaHranatomeTpus

CamocrosiTesibHAs padoTa

OOBEMHBII aHaNTU3 MPUPOIHBIX U
MIPOMBIIIJIEHHBIX MaTepraax

Tema 4.5. Conep:xxanue

Xpomamozpaghusn ["azoBas xpomarorpadus. XKuakocTHas
xpomatorpadust. OnpeneneHue KaTHOHOB
METOZI0B OyMa)kHOM XpomaTorpaduu

JlaGopaTropHnas padora

["azoBas xpomarorpadus. XKuakocTHas
xpomarorpadus. OnpeneneHne KaTHOHOB
METOJI0B OyMa)kHOM XpomaTorpaduu

CamocrosiTesibHasi padora

Xpomarorpadudeckuii aHaaIu3 TPUPOTHBIX
Y IPOMBIIIUIEHHBIX MaTepuaax

Tema 4.6. Conep:xxanue
Pegppaxmomempuueckuii PedpakTomerpudeckuii aHanms
ananu3 Jlaboparopnasi padora

PedpakTomerprdeckuii aHanm3

CamocrosiTesibHAs paboTa

Pedpakromerpruueckuit aHaiu3 NpUPOIHBIX
Y IPOMBIIIUICHHBIX MaTepHuaax

Tema 4.7. Conepxanue
Domomempuueckuii DOTOMETPUYECKHN aHAIIU3
ananus JlaGopaTopnas paGora

DOTOMETPUUYECKUIN aHAIIN3

CamocrosiTesabHasi padora

DOTOMETPUYECKUI aHAIIN3 TPUPOIHBIX U
POMBIIIJICHHBIX MaTepraiax

Tema 4.8. Ilnamenno- Coaepixanue

¢domomempuueckuit [11amMmeHHO-(OTOMETPHUECKUI aHAIH3

ananus JlabopaTropnas padora




[TnamMenHO-(OTOMETPHUECKUI aHAIN3 2
CamocrosiTesbHasi pabora 3
[TnamMeHnHO-(OTOMETPHUECKUI aHAIN3

IPUPOJIHBIX U IPOMBIIUIEHHBIX MaTepHUajax

Tema 4.9. Ilpumenenue Coaep:xanue 1
Qusuxo-xumuuecxkux

AHANU308 6 OMPACTIAX [IpumMeHeHre TUTPOBAHUS B KOHJUTEPCKOU

nuwesoll npoMelnuieHHOCcTH. OnpeneneHue 6
nPOMbBILULTIEHHOCH U COJIepKaHUS TIOBAPEHHOM COJIH B

CIIMBOYHOM Maciie apreHTOMETPUIECKUM
MeTo10B. OnpeeneHue coaepKaHus
HUTPUTOB B KOJIOACHBIX U3/ICITHSIX.
KucnoTHOCTh 1 MacTazHoe yucio Meéaa.
Ornpenenenne MpoayKToOB

MEPBUYHOTO pacrajia OeJIKOB B MSICHOM
OynpoHe. [IpuMeHeHne aHATUTHYECKIX
METO/JIOB B XJICOOTIEKapHOM
MIPOMBIIIJIEHHOCTH

[IpuMeHeHne aHATUTHYECKUX METOJIOB B
BUHOJIeNH. [IlepMaHranaromeTpuiecKkui
METO/I TIPU ONIPEICTICHUN CyMMBI
TyOMIIBHBIX U KPACSIIUX BEIIECTB, B TOM
YHCIIe TAHUHA B YaHOW MPOYyKIIUN 2

JlaGopaTropHas padora

[TpuMmeHeHne XUMHYECKUX aHAIN30B B
OTIpE/ICNIEHUU COJICPYKAHUS BATAMUHOB B
MUILEBOM poaykuuu. OnpeneneHue
KHUCJIOTHOTO YMCJIa PACTUTEIBHBIX Macell
METOJIOM TUTPOBAHUS
CamocTosiTesibHasi padoTa 3
Hogeiimme Gpu3nko-XxuMHUYECKUE aHATU3bI B
OTpacisix

MUIIEBON MPOMBIIUIEHHOCTH

Ilpomercymounan Koncynpranus + sx3aMeH 8
ammecmayus

Bcezo 314

3. YCJIOBUSA PEAJIM3ALIMUA TPOT'PAMMBI IMCHUIIJINHBI
3.1. Tpe6oBaHuA K MUHUMAJbHOMY MaTePHAJbHO-TeXHHYECKOMY 00ecre4yeHH 10
B oOpa3oBarenbHOM Ipoliecce UCMONb3YIOTCS MPE3CHTALMU, BCTPEUH C MpEeACTaBUTENs-MU
KoMnaHui. Peanu3zanust npodeccuoHaqIbHOIO MOy MpeanoaraeT Hajauuue J1abopaTopHil.
PabGoune Mecta oOyuarommxcss Ha Kadeape XMMHUKO-OMONOTHYECKUX JUCHMIUIMH H
(apMakoJIoO-TUM OCHAIIEHBbI CleaylomuM obopynoBanueM: mkad cymuiabHbli CHOJI-24
(200*C), Tesno 206 hY1 kapmanHbIil pubop s U3MepeHus ypoBHs pH u temneparypsl, ¢
HaKOHeYHHKOM 30HAa pH1 mis m3mepenust B xuakoctsx (3 mr), peppakromerp MPD-454
Bb2M (2 en), cnextpodoTtometp I13-5400YD (1 en), cuctema KanwUIIPHOTO 3JIeKTpodopesa
Kamens-105 M (1 em), cron mnabopatopuwiii (6 mT.), Moiika (moiika HC), Tymba
MeTajindeckasl moakaTHas ¢ 3 simukamu (2 mr.),mkad st mocyasl U mpudopos (1 mrT.),



mkad ans xpaHeHus peaktuBoB (1 mT.), TaOyper nabopatopssiii (4 mir.), mabopatopHas
nocyna (KoyObl, MPOOUPKU, MEPHBIC IMIWHAPHI, TUNETKH Mopa, XUMHYECKHUE CTaKaHBI,
IpernapoBalbHbIE WIJIBI, MpPEIMETHbIE CTEKJIa U 1p.), 0a3aXMMHUYECKHUX PpEaKTHBOB,
yabTpa3zBykoBas BanHa BY-09-«S-®II»-01 (2 en).

3.2. UudopmannmoHHoe odecnieyeHne 00ydeHusl.

OcHOBHbIE HCTOYHUKMH:

1. Anexcanaposa, D. A. AHanuTuyeckas xumus B 2 kaurax. Kuaura 1. Xumudeckue
METO/IbI aHATN3a : YICOHUK U MPAKTUKYM ISl CPEAHETO MPOPECCHOHATBHOTO
oOpazoBanus / D. A. Anekcannposa, H. I'. 'aliqykoBa. — 3-e u3[1., HCIIp. U JA0OI. —
Mockga : U3natensctBo FOpaiit, 2022. — 533 ¢. — (IIpodeccrnonansHoe
obpazoBanue). — ISBN 978-5-534-10489-9. — Tekcr : a5eKTpoHHBIH //
OopazoBarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/489664
(mara o6pamenus: 20.03.2022).

2. AuekcannpoBa, D. A. AHanuTHUeckas XuMus B 2 kHurax. Kaura 2. ®usuko-

XUMHUYCCKHE METOJbI aHAJIN3Aa . yqe6H1/H< " IIPAKTUKYM IJI CPEAHETO
npodeccrnoHabHOTO 00pa3oBanwms / D. A. Anekcanaposa, H. I'. TaiinykoBa. — 3-¢
W3], uctp. u gor. — Mocksa : M3marensctBo FOpaiit, 2022. — 344 ¢. —
(ITpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-10946-7. — Tekcr :
anekTpoHHbIH // O6pa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/489663 (nara obparenus: 20.03.2022).

I[OHOJIHI/ITEJIBHBIe HCTOYHUKMU:

1. TlomkopsiToB, A. JI. Anamutudeckas Xumus. OKHUCIUTEILHO-BOCCTAHOBUTEIHHOE
TUTPOBAHHKE : yueOHOE TOCOOHE T CpeaHero mpodecCHoHaIbHOTo 00pa3zoBanus /
A. JI. IlogkopsrtoB, JI. K. Heynauuna, C. A. llltun. — MockBa : M3naTenscTBo
IOpaiir, 2022. — 60 ¢. — (Ilpodeccnonansruoe oopazoBanue). — ISBN 978-5-534-
00111-2. — Tekcrt : anexkTpoHHbI# // OOpazoBatenbHas wiargopma KOpaiit [caiT]. —
URL.: https://urait.ru/bcode/492319 (narta oopamierus: 20.03.2022).

2. bopucos, A. H. Ananutnyeckas xumus. PacueTsl B KOJIMUECTBEHHOM aHAIN3E !

y4eOHHK U TPAKTHKYM ISl CPEIHEro mpodecCHoHanbHOro 00pa3zoBanust /

A. H. bopucog, U. 0. Tuxomupona. — 3-e u3a., ucmp. u gomn. — Mocksa :
WznatensctBo KOpaiit, 2022. — 146 c. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-13828-3. — Texkcr : anekTpoHHbIH // OOpazoBarenbHas miaaTgopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/491227 (nata oOpamenus: 20.03.2022).

IIporpammuoe obecnieuenue u UHTEpHET-pecypebl:
Ipoecpammnoe obecneuenue:
Windows 10 Pro For OEM Software
Microsoft Office nis noma u yae6st 2019
Smart Notebook 11 (muieH3ust B KOMIUIEKTE C HHTEPAKTUBHOM JIOCKO)
Humeprnem-pecypcoi
1. http://www.biblioclub.ru (anexkrponHo-6ubmoreunas cucrema (ObC)
2. http://uisrussia.msu.ru (yauBepcureTckas nHGopmanmonHas cucrema Poccust)
3. www.compexdoC.ru (HOpMaTUBHO-TEXHHYECKHUE JTOKYMEHTHI)



https://urait.ru/bcode/489664
https://urait.ru/bcode/489663
https://urait.ru/bcode/492319
https://urait.ru/bcode/491227
http://www.biblioclub.ru/
http://uisrussia.msu.ru/
http://www.compexdoc.ru/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

KoHTposib W OLEHKa pe3yabTaTOB OCBOCHUS JIHUCIUILJIMHBI

OCYIICCTBJIAACTCA

MIPEero1aBaTesieM B MpoIlecce MPOBENEHHUS TEOPETHUECKUX 3aHATHH, JJaOOPAaTOPHBIX paboT u
BBITIOJTHEHUS O0YJArOIIMMHICS HHIUBUYATBHBIX 3a/IaHUH, TPOSKTOB, HCCIICTOBAHUH.

OueHoyHbie
Pe3yabTaTsl 00yyeHus mo
. ®opMupyemMble KOMIETEHIIMT cpeacTBa 1Mo
y4eOHoii TucIuniInHe .
3HaTh: OK 0l1. BreiOupars cnoco6sl | Borpocsr JUIs
*OCHOBHBIC MCTOJbI aHajlInu3a pewenus 3anay HpO(beCCI/IOHaJ'IBHOI\/'I TCOPETUYCCKOTO
XAUMUYECKUX 0OBEKTOB; [IeATENbHOCTH, TPHMEHHTENbHO K | SAHATAS,  BOIPOCHI
*[IPUHIIATIBI BEIOOpA METOTUKU pA3-THHBIM KOHTEKCTAM it nabopaTopHOI
aHaJM3a KOHKPETHOTO O0BEKTa OK 02 O ' paboTBI,  BOTPOCHI
. TBIISATh  TIOMCK
B 3aBHUCHMOCTH  OT  €ro CymecTBI OHCK, | 1151 oKx3aMeHa.
TpEJIIONIAraeMoro aHan3 u MHTEPIPETAIHIO
XUMHYECKOTO COCTaBa; uHdOpManuM, HEOOXOAUMOW It
*COBpPEMEHHBIE BBITIOJTHECHUS 3a1a4
aBTOMATU3UPOBAHHBIC METOIBI | poheccnoHaNBHON IESTETBHOCTH.
aHaIM3a MPOMBILUICHHBIX | | i 03 Tlnasuposats -
MPUPOIHBIX OOBEKTOB;
PHPOL ’ peaan30BhIBATH coOCTBEHHOE

*HOPMaTHBHYIO
JOKYMEHTAIMI0O Ha METOJUKY
BBITIOJIHEHUS] U3MEPEHHIA;
*HOPMAaTHBHbIE  JIOKYMEHTHI,
periaMeHTHpYoIIne
METPOJIOTHYECKHE
XapaKTEePUCTUKHN U3MEPEHUI

Ymern:

*BBIOMpATH ONTHUMaJIbHEIE
XUMHUYECKHE cpeAcTBa U
METOAbI MCCIICOBAHHUM;
*II0ATOTaBIUBATh 00BEKTHI
HCCIEIOBAHUM;

*1ICII0JI30BAaTh BBIOpaHHBIN
METOJ Uil  MCCIETYyEeMOTo
00BEKTa,

*KJ1acCU(UIIUPOBATD

UCCIETyeMbIi OOBEKT.

HNMers npakTH4YeCKHil ONbIT
B:

*OIICHKC COOTBCTCTBHUA
MCTOAUK 3aaadaM aHalikd3a I10
Anana3ony HU3MEPACMBIX

3Ha4Ye-HUN U TOYHOCTH,

npodeccuoHanbHOE W JUYHOCTHOE
pa3BHUTHE.

OK 04. PaGorath B KOJUIEKTHBE U
KOMaH/J1e, 3¢ pexTuBHO
B3alMO/ICIICTBOBATh C KOJUJIETaMH,
PYKOBOJICTBOM, KJINEHTaMH.

OK 05. OcyiecTBisiTh YCTHYIO H
NUCbMEHHYI0O KOMMYHHKAIIMIO Ha
rOCY/IapCTBEHHOM SI3bIKE C Y4YETOM
OCOOCHHOCTEH  COIMANLHOTO U
KYJIbTYPHOTO KOHTEKCTA.

OK 06. IIposBnsTh TI'pakIaHCKO-

MNaTpuOTUYCCKYHO ITIO3UIHIO,
ACMOHCTPUPOBATH OCO3HAaHHOC
IMOBCACHUC Ha OCHOBC

TPaJUIIUOHHBIX OOIIEYETOBEYECKUX
LEHHOCTEH, MPUMEHSTh CTaHIApThI
AQHTUKOPPYINUHUOHHOTO MOBEACHUS.

OK 07. CozeicTBOBaThH
COXPAHEHHUIO OKpYXKaloleh cpempl,
pecypcocbepexenuto, 3hdekTuBHO
JEMCTBOBATh B  YPE3BBIYANHBIX




*BBIOOpE ONTUMAIBHBIX
METO/IOB UCCIICJIOBAHNUS;
*[IOIFOTOBKE pCarcHToB,
BEIIECTB, P00, MaTEPHAIIOB U
pacTBOPOB, HEOOXOAUMBIX JIJIS
MIPOBEIICHUS aHAITN3A;

*paboTe C  XUMHUYCCKHUMH
BEIIECTBAMH, cpeacTBaMu
WU3MEPEHUN U UCTIBITATEIbHBIM
o0opynoBaHueM c
coOnroieHreM OTpacJIEBbIX
HOPM " JKOJIOTUYECKON
0€30MacCHOCTH.

CUTYaIHsX.

OK 08. Hcnons3oBaTh cpelacTBa
duznueckoit KYJIbTYpBI s
COXpaHCHHS u YKpeIUIeHUS
3I0pOBBS B nporecce
npodeccnoHabHON  IeATeTFHOCTH
U TOAJEp’KaHUs  HEO0OX0JUMOIo
YpOBHS (busmueckoit
MIOJITOTOBJICHHOCTH.

OK 09. Ucnonb3oBath

UH(OPMALMOHHBIE TEXHOJIOTUU B
npodeccuoHanbHOM e TeIbHOCTH.

OK 10. Tlons3oBaThbCs
npo¢eCCHOHANTBHOM
JTIOKYMEHTaIuen Ha

rOCyJapCTBEHHOM W HWHOCTPAaHHOM
SI3BIKAX.

OK 11. Hcnonws3oBaTh 3HAHHUSA II0
¢dbuHaHCOBOMI IPaMOTHOCTH,
MJIAaHUPOBATH
MPEANPUHUMATEIIBCKYIO
JESATETLHOCTD B TPO(ECCHOHATBHOM
chepe.

IIK 1.4. PaboTaTh ¢ XMMHYECKHUMH
BEIIECTBAMU M 00OpYIOBaHHUEM C
COOJIIOJICHUEM OTpPacCiIeBBIX HOPM M
JKOJIOTHYECKOM 0€30IIaCHOCTH.

I[IK 1.1. OueHuBaTh COOTBETCTBUE
METOAUMKU 3aJadyaM aHaju3a II0
JMANa30Hy HM3MEPSEeMbBIX 3HAUYCHUN
1 TOYHOCTH.

I[IK 1.2. BwiOupaTh onTHUMAaIbHBIC
METObI aHAJIN3A.

[IK 1.3. [logroraBiauBarh peareHTHI,
MaTepHuabl u
HEeO0OXOMMBIC I aHaIu3a

pPacTBOPHI,
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