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1.1. Mecto

1. ObHIAA XAPAKTEPUCTHUKA PABOYEN IMPOTrPAMMBI
YYEBHOU JUCTIIUITJIMHBbI
OIl. 04 AHAJINTUYECKASA XUMUSA

JUCHHUILIMHBI B

CTPYKTYpe

0o0pa3oBaTeJIbHOH NPOrpamMMbI:

mucuuruinHa OI1. 04 Ananutudeckas XMMUsl BXOAUT B 00IIENpOo(ecCHOHATBHBIN UKII.

1.2. IIe.m: H INIAHUPYEMBIC PE3YyJbTAaThl 0OCBOCHUA TUCHUIIIMHBI:

- aQHAJIM3UPOBAaTh CMECH KATHOHOB U
aHHOHOB;

- KOHTPOJUpPOBaTh U  OLIEHUBATH
IIPOTEKaHNE XUMUYECKUX ITPOLIECCOB;
- IPOBOJUTH PACUEThI 10 XMMHUUECKUM
(dbopMynaM U ypaBHEHUSIM peaKiuii;

- IPOU3BOJIUTH aHAJIN3bI U OLIEHUBATh
JIOCTOBEPHOCTH PE3YJIbTATOB.

HE,OSK YMenus 3HaHus
OK 01 | - onuchIBaTb MEXaHU3M XHMHUYECKHUX | - arperaTHbIC COCTOSIHUS BEILECTBA;
OK 02 | peakuuit KOJIMYECTBEHHOTO U | - aHAIUTUYECKYIO KIacCU(UKAIIIIO HOHOB;
OK03 | xa4yeCTBEHHOI'O aHAJIN3a; - anmapaTypy M TEXHHUKY BBIIOJIHEHUSA
OK 04 | - 00OCHOBBIBaTH BBHIOOP METOAMKH | AaHAU3O0B;
OK (7 | aHanu3a, pPEakTMBOB M XHMHUYECKOM | - 3HAYCHME XUMHUYECKOIO  aHaJM3a,
OK 09 | annapatypsl 1o KOHKPETHOMY | METOJIbI Ka4eCTBEHHOT O u
OK 10 | 3apanuio; KOJINYECTBEHHOI'0 aHajM3a XUMHUYECKUX
- TOTOBHTH DPAacTBOPHl  3aJaHHOW | COCOUHEHUN;
KOHIICHTPALIUY; - IEPUOIMYHOCTb CBOMCTB 3JIEMEHTOB;
- IPOBOJAUTH KOJMYECTBEHHBIM U | - CHOCOOBI BBIPAKEHUS KOHIEHTPAIUU
Ka4eCTBEHHbII aHaJIN3 C | BELIECTB,;
coONIOEHHMEM  MpaBUI  TEXHUKH | - TEOPETUUYECKHME  OCHOBBI  METOJIOB
0€30I1aCHOCTH; aHaJM3a,

- TEOPETUYECKUEC OCHOBBI XUMHUYCCKHX H
(HU3UKO-XUMHYECKUX TPOLIECCOB;

- TEXHHUKY BBITIOJIHCHHS aHAJIM30B;

- THITBI OIIMOOK B aHAIIN3E;

- YCTPOMCTBO OCHOBHOTO J1a0OPaTOPHOTO
o0opyoBaHUs u npaBHiIa ero
HKCIIITyaTaIiH.




2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCIATLIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO padoThl

Bun yuyeOHo# padoThI Oo0bem
4acoB
O0beM yueOHOoI THCHUTTHHBI 78
B TOM YHUCJIC:
TEOPETHYECKOE 00yUeHNe 28
MPAKTUYECKHUE 3aHATHS 36
CamocrosiTenpHas padbora 8
Koncynpranuu 2
[TpomexyTouHas arrectanus B popme dK3aMeHa 4




2.2. TemaTnueckuii IVIaH U CO/iep:KaHMe Y4eOHOH AU CHMILINHBI

OcBanBaemble
HanmenoBanme Oo0bem
Conep:xkanue y4eOHOro Matepuasa u GopMbl OPraHU3anUM AeITeJIbHOCTH 00y4a0IIMXCS 3JIEMEHTbI
pa3aesioB U TeM 4yacos N
KOMIIETeHIIUI
1 2 3 4
Pasjnen 1. OCHOBBI Ka4eCTBEHHOI'0 AaHAJIN3A BelIeCTB 40
Tema 1.1 Conep:kanme y4e0HOro MaTepuaja
Teopemuueckue AHanmuMTHYeCcKass XMMHUsI KaK HayKa O METOJax aHajiM3a BEUIeCTBA, €€ MECTO B CHUCTEME Hayk.
0CHOGYL Hcropus pa3BUTHs aHATUTHYECKOW XWMMHUHM Kak Hayku B Poccum. I[lpenmer, conepxkanue u
ananumuyecKou 3a/aud  AHAIUTUYECKOM XWMUM. Pa3BUTHE aHAIUTHYECKOM XUMHU B HACTOAIIEE BpEMS. 2 OK 01-04,07, 09,
Xumuu. Knaccudukanuss MeTONOB aHATUTUYECKOW XHUMHUHM: XUMHUYECKHE, (u3mueckue U (PHU3UKO- 10
XUMHUYECKHE MeToAbl aHanu3a. CTaguu aHAJIMTUYECKOro IMpoliecca: 0T00p MpoOkl, MOATOTOBKA
1poObl, U3MEPEHNUE, OLICHKA PE3yJIbTaTa U3MEPECHHUS.
Camocmoamenvnasn padboma 00yuarwuuxcs 1
Tema 1.2 Ocnosnvie | Conep:xkanue yueOHOTro MaTepuaJia
munvl xumuueckux | TeopeTUdyeckne  OCHOBBI ~ KAaYeCTBEHHOTO  aHanm3a.  XHUMHYECKas  WIACHTH(HUKAIUS.
peaxuyuii, Cnemuduueckne peakuuu. MeToAbl KaueCTBEHHOTO aHalu3a. AHAIU3 CYXHM IyTeM:
UCNOIb3YeMbIX 6 MUPOXUMHUYECKHE aHAIIU3 U METOJT PACTUPAHUsI. AHAIM3 MOKPBIM MMyTeM. MUJUITUTpaMM — METOJ.
KauecmeeHHoMm UyBCTBUTEITHLHOCTH AHATUTUYCCKUX  peaKIu. KonmuecTBeHHBIE  XapaKTEPUCTHKHU
ananuse. YyBCTBUTEIHHOCTH: OTKPBIBAEMBII MHUHHUMYM, TMpelieibHas KOHIIEHTPALUsA, MHHHMAIbHBIN
00beM TmpenenbHO Ppa30aBICHHOTO PACTBOpA, BpEeMs pEaKIUH. YCIOBUS TMPOBEICHUS
aHaMuTUYecKuX peakiuui. CrnenuduyHoCTh M H30MPATENbHOCTh AHATUTHYECKUX PEaKIIUil.
AHanutnueckas kinaccuukanus noHoB. CynbpuaHas cucreMa KilacCU(PHUKAIUN KaTHOHOB.
KucnotHo-ocHOBHas cucreMa kiaccudukanuu kaTnoHoB. Kinaccudukarys aHHOHOB 6 OK 01-04,07, 09,

3aKOH JEHCTBUS MacC KaKk OCHOBA Kaue€CTBEHHOro aHain3a. CKOpOCTh XMMHUYECKON pPEaKIUH.
@DakTOophl, BIUAIOIIME HA CKOPOCTh XMMHUYECKOM peakuuu. KoHCTaHTa CKOPOCTH XMMHYECKOU
peakuuu. I[lpaBuno Banr-T'odda. Xumumdeckoe paBHOBEcCHE. Koncranra paBHOBecHs
xumudeckorn peakuuu. Ilpuwnmun Jle Ilarense. BnusHue Ha XUMHUYECKOE pPaBHOBECHE
TeMIepaTyphl, JaBJICHHUS U KOHIICHTPAMH PEarupyrorX BEIIEeCTB.

OCHOBHBIE TIOJOKEHUSI TEOPUM HIIEKTPOIUTHYECKON nucconuanuu. [loHATHE AMCCOLMALIMH.
OnexktponuT. CUIbHBIE U ClIa0ble IEKTPONHUTHL. Teopus deKTporuTrudeckon auccormanuu C.
Appennyca. CteneHb U KOHCTaHTa JAUCCONMANMU. Teopust CUIbHBIX 3nekTpoiuToB I1.J]leGas u
I Xrokkemst. AKTUBHOCTh OJJIGKTpPOJUTA. 3akoH pazbaBieHus OcTBaibaa. AKTHUBHOCTD
annekrposnta. MoHHas cuia pactBopa. KucinoTHO-OCHOBHBIE CBOMCTBa BeliecTB. Teopus,
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OCHOBaHa Ha MexaHuszMe auccounanuu Appenuyca. IIporonutuueckas teopus bpencrena-
Jloypu. ConpsikeHHbIE KHUCJIOTBI M OCHOBAHUS. OnextponHas Teopusa JDx.JIbrouca.
AMQOTEpHOCTD.

Bonoponusriii mokazarens. MlonHoe nmpousBeaeHue Boabl. Pacuer pH cnaObIX ¥ CHIIBHBIX KUCIIOT.
Pacuer pH u pOH cnabplx U CHUIBHBIX OCHOBaHWH. MHIMKATOpHI, M3MEHSIOIMIUE OKPACKy B
3aBucumoctd oT pH cpensl. Bydepusie pactBopel. KucinotHeie u ocHoBHblE OydepHbie
pactBopbl. Pacuer pH OydepHoii KHCIOTHBIX M OCHOBHBIX Oy(depHbIX cucteM. bydepHas cuna u
OydepHas eMKOCTb.

PaBHOBecue B TeTEPOTCHHBIX CHUCTeMax. [ pyNmoBble, CENEKTUBHbIE M CHEHU(PUYSCKUE
peakTuBbl. HaceilieHHbIE, HEHACHIIIICHHBIE U TEPECHINICHHbIE pacTBOphl. [IpousBenenue
pacTBopuMOCTH. PacTBOpUMOCTH U CIOCOOBI €€ BbIpakeHusd. OrmnpeneneHUe BO3MOXXHOCTH
BbINA/ICHUs OCaJiKa 110 MPOU3BEACHUIO pacTBOpUMOCTU. Bbibop ocamutensd. BnusHue cuimbHBIX
JNEKTPONUTOB Ha pacTtBopuMocTh. ConeBoit sddexr. BrausHue TemmepaTypsl Ha
pPacTBOPUMOCTb.

['unponus coneil. ['uaponus coseit, 00pa3oBaHHBIX CUIHLHBIM OCHOBAaHUEM U CIa0O0M KHCIOTOM.
['unponu3 coseid, 00pa3oBaHHBIX CI1a0BIM OCHOBAaHWEM W CHJIBHOW KHCJIOTOW. ['maposms comew,
00pa3oBaHHBIX CJIa00i KHUCIOTOW U cinabbiM ocHOBaHueM. KoHcranta ruaponusa. CTeneHb
ruaponusa. Omnpenenenne pH pactBopa comum ayisg Tpex ciydaeB ruaponusza. DakTopsl,
BIIUSIONINE HA CTEMEHb TUApPOIN3a. [ maponu3 coiu, oOpa3oBaHHON cla00i MHOTOOCHOBHOM
KHUCTIOTOM WK clIaObIM MHOTOOCHOBHBIM OCHOBaHUEM. Pacuer pH B pacTBope KUCIBIX COJEH.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Okuciaurens. BocctanoBurenb. OKUCIUTENBHO-
BOCCTAHOBUTEIbHBIN MOTEHIUA. CranpapTHbIil OKHCIUTEIBHO-BOCCTAHOBUTENIbHBIN
noteHuuan. YpasHenue HepHcra. HanpaBieHne OKUCIUTENbHO-BOCCTAHOBUTEIBHOW PEaKIUU.
KoncTanTa paBHOBecHUs! OKUCIUTENHFHO-BOCCTAHOBUTENHHOTO TIporiecca. CrocoObl ypaBHUBAHUS
OKHCITUTEIFHO-BOCCTAHOBUTENFHBIX — peaknuii. Mertoq snekTpoHHoro Oamanca. Meron
3JIEKTPOHHO-MOHHOTO OajaHca.

Kommekcasie coenuaenus. OOpa3oBaHHE KOMIUIEKCHBIX coeAnHeHUN. KOMIUIeKCHbIE HOHBI.
Crpoenne KoMIUIEKCHBIX coenuHeHuid. KowmriekcooOpaszoBatens. Jluranapl. OmnpeneneHue
3apsfa  KOMIUIEKCHBIX ~ HMOHOB. KoOpAWHanmMOHHOE  4YHUCIO  KOMIUIEKCOOOpa3oBaTes.
Homenknarypa KkoMImekcHbIX coenuHeHuil. Kiaccupukamuss KOMIUIEKCHBIX COEIMHEHUU.
Y CTONYMBOCTh KOMIUIEKCHBIX cOequHeHUH. KOHCTaHTa HECTOMKOCTH. BHYTpHKOMIUIEKCHBIE
COEIMHEHMS. 3HAUYEHUs KOMIUIEKCHBIX COeIMHEHUI B XUMHUYECKOM aHAJU3e.

Temamuka npakmuyecKux 3aHAMUIN U 1a00PAMOPHBIX padom

1 Tlpaktuueckoe 3anatne CocTaBjieHHEe YPaBHEHHMH 3JI€KTPOJIUTHYECKOH JTUCCONMALMU

[EEN




HEOPraHN4YeCcKuX COeUHEeHU, TMIPoJamn3a CcoJieil.

2 HpaKTI/I‘IeCKOG 3aHsATHEC BbIuHCIeHHEe PaCTBOPUMOCTH JJIEKTPOJUTA B BOAE€ 110

u3sBecTtaomy IIP. !
3 Ipaktuueckoe 3ausTre Borunciaenne pH 1 pOH no koHUEeHTpauMu MOHOB BOAOPOIA U 5
THAPOKCHJIA.
4 Tlpaktuyeckoe 3ausTue Pemenne 3aga4 no reme «KomMiieKkcHbie coeIMHEHHSD. 2
5 Ilpaktuueckoe 3anstue CocTaBiieHHEe YPAaBHEHHH OKHC/JIMTEJbHO-BOCCTAHOBHUTEIbHBIX 5
peaKIuii.
Camocmoamenvnasn padboma 00yuaruuxcs 1
Tema 1.3 Coaep:xanue y4e0HOro MmaTepuaia
Kauecmeennuwii v
XapakTepucTuka KaTHOHOB | ananuTu4eckoil rpynmsl. YacTHbIE peakiui KaTHOHOB.
ananus Xapakrtepuctuka katuoHoB |l anmanmutuueckoit rpynmbl. JleficTBUE TpyIIIOBOrO0 peakTHBA.
YacTuasie peakuun katnoHoB. OoHapyxenue: 4N H" K, Mg2+, Na*, Ba®".
Xapakrtepuctuka katuoHoB Il ananutuueckoil rpymmbl. JlelicTBUE TpPYNIIOBOTO pEakTHBA.
YactHble peakuuu KaTuoHoB. OOHapyKeHue: cr¥*, AP**, Mn*",
Xapakrepuctuka KaTHoHOB |V aHamuTHuyeckoi rpymnmbl. JleHCTBHE TpyNIoOBOrO pPEaKTHUBA. 6
YacTHble peakui KaTHOHOB.
XapakTepucTUKa KaTHOHOB V aHamUTH4YecKoW rpymmbl. JleficTBHE TI'pYyNIOBOTO pEaKTHUBA.
YacTHble peakui KaTHOHOB.
XapaktepucTtuka KaTHoHOB VI aHanmuTHuyeckod rpymnmbl. JlelicTBHE TpyNIoOBOro peakTHBA.
YacTHBIE peaKIUK KaTHOHOB. OK 01-04, 07, 09,
Peakiun anunonos |-l ananutuyeckux rpymnm. OtkpbiTue aHuoHoB I rpynnsl, |l rpynmsr, (11 10
TPYIIIEL.
Temamuka npakmu4ecKux 3aHAMUIL U 1a00pamopHslx padbom 14
1 JlaGopatopHas pabora M3yueHue XapakTepHbIX peakuuii kaTuoHoB | aHanuTHYeckoi 2
rpynmsbl.
2 JlaboparopHas pabota M3ydyeHue XapakTepHBIX peakumii kaTuoHoB |l ananuTmyeckoi 2
rPYNIBI.
3 JlabopartopHast pabota U3yuenue xapakTepHbIX peakmnuii kaTuonos |l ananurnyeckoii 2
rpynmsbl.
4 JlabGopatopnasi pabota M3yueHue xapakTepHbIX peakuuii katuoHoB |V aHaiuTuyeckoi 2
rpyniusbl.
5 JlaGoparopHasi pabora M3yueHHe XapaKTepHbIX peakluii KATHOHOB V aHAJIUTHYECKOI 2




rpyHnbl.

6 JlabopatopHasi pabora M3yuyeHue XxapakTepHbIX peakiuii KaTHOHOB V| aHaTUTHYECKOMH
rpyHbl.

7 JlaboparopHasi pabora Anayiu3 aHuoHoB |-111 anaauTuyeckux rpynm.

Camocmoamenvnaa paboma odyuaouwguxcs

Pa3zneua 2. KonnyecTBeHHLIH aHAJIN3 BeleCTB

Tema 2.1
Hozpewnocms 6
XUMUYECKOM
ananuze

Conep:kanue y4eOHOT0 MaTepHuaJia

.CHucTeMHBI aHaIN3 B pellieHUH po0sieM cTaHaapTu3anuu. Meroa ynopsaodeHus

00bekToB craHgaptuizauun Cratucruyeckas o0paboTKa pe3yJabTaTOB KOJIWYECTBEHHBIX
onpenenenuil. [IpaBuna okpyriaenus. 3Havamiue HUGpPbl. 3aKOH paclpeieieHus CilydailHbIX
BennunH ['aycca. BocnpousBogumocts ananuza. Dopmynsl MaTeMaTHuyeckol o0paboTku
pe3yibTaToB aHanu3a. [lorpemHocTy U OmMOKH B KOJIMYECTBEHHOM aHanu3e. CucreMaTnyeckue
omnOku. ['pyosie ommoOku, Caydaiiapie omuOku. OmMOKN H3MEepeHnd. XUMUYECKHE OINOKH.
Cucremaruueckass M ciaydaiiHas morpemHocTs. Jluanazon msmepenus. [Ipenen oOHapyskeHUs.
[IpaBWJIBHOCT W TOYHOCTh AaHAJW3a, CpPEJAHEE 3HAYEHME U CTaHJApTHOE OTKJIOHEHUE.
AOGCoNI0THAs M OTHOCHUTENbHAs OIPEIIHOCTh MeTo1a aHanu3a. CTaH apTHbIE 00pa3Ibl.

Camocmoamensvnas paboma odyuarouuxcs

OK 01-04, 07, 09,
10

Tema 2.2
I'pasumempuueckuii
ananus

Coaep:xanue yueOHOro MaTepuaJia

CylHOCTh TPaBUMETPUUYECKOTO aHalM3a. THIBI TPaBUMETPUYECKUX OIpeeseHHH. Y cloBus
oOpa3oBaHusl ocajnka. YcinoBus pacTtBopeHHs ocanka. Ocaxnaenue. [lomHoTa oOca)xIeHUs.
TpeboBanust k ocaxngaemoit ¢opme. TpeOoBanus Kk rpaBuMeTpudeckoil ¢opme. Bribop
OCaZMTEeNsI B 3aBUCUMOCTH OT MPOHM3BEACHUS PACTBOPUMOCTH OCa/Ka. TeXHWKa BBITIOITHEHUS
IpPaBUMETPUUECKOr0 aHaiau3a. PacueTsl B rpaBUMeTprudeckoM aHanuse. Pacuer HaBecku. Pacuer
KOJIMYECTBA PAcCTBOpHTENS. PacueT KonmyecTBa Oca)kIaeMoro peakTuBa. Pacder pesynmbraTa
aHamM3a B 3aBUCHUMOCTH OT THIA T'PaBUMETPUYECKOrO OIpeaeseHus. AHAINTHYECKUI
MHOXHUTENE. OmMOKA METOIA.

Omnepanuu rpaBuMeTpuueckoro anamusza. Otbop cpeaHeil mpoObl. B3astue HaBecku.
PactBopenne HaBecku. OcaxaeHue OINpeneasieMol COCTaBHOW YacTH. DUIBTPOBAHHE U
OPOMBIBAaHME OCaJKa. BpICymMBaHMe M TpOKaJUBaHHE oOcajka. B3BemmMBaHUE OCAJIKOB.
[Tpumenenne Metona. XKypHai rpaBUMeTpudeckux ompeneneHuii. OgopmieHne pe3yabTaToB
I'PaBUMETPUYECKOTO UCCIIECOBAHUS.

Temamuka npakmuueckux 3aHAMUIL U 1a60pamopHsIX padoom

1 ITpakTuueckoe 3aHsATHE PacyeT HaABeCKH, PACTBOPHUTEJISI M 0CAKIAIOLIET0 PEAKTHBA.

OK 01-04, 07, 09,
10




2 Jlaboparopnas pabota OnpenejieHue cOiePKAHUS BJIATH B HE(PTIHOM KOKCe.

Camocmoamenvnas paboma odyuarouguxcs

Tema 2.3
Oo0vemnulii ananus

Conep:kanue y4eOHOT0 MaTepuaJia

OO0was xapakTepucTuka 00beMHbBIX METOJ0B aHanu3a. [Ipumenenne merona. ToUHOCTH MeTOA.
Koneunast Touka tutpoBaHus. Touka SKBUBAJIEHTHOCTH. 3aKOH SKBHUBAJCHTOB. TpeOoBaHMS K
peakuusAM B TUTpUMETpHYecKoM aHaimse. CranmapTHbele pacTBopbl. Munukaropsl. IIpasuna
TUTPOBAHUS.

Konuentpanus pactBopa. KonmuectBo BemectBa. CrnocoObl BbIpaKEHUS KOHILIEHTPALUH
pacTBopa: MOJISIpHAs KOHILIEHTpaLUWs, MOJISIpHAs KOHIIEHTPALMs SKBUBAJICHTA, TUTP PacTBOpA,
TUTp paboyero pacTBopa IO OHpeeNsieMOMy BellecTBy. MaccoBas Jojs BemiecTBa. DaxkTop
SKBHUBaJIEHTHOCTU. Pa3z0aBieHne u KOHLEHTpUpoBaHHE pacTBopoB. Dopmynbl nepecuera
KOHIEHTPALlMU PacTBOPOB.

Knaccugukanus THTpUMETPUYECKUX METO/I0B aHAJIHM3a 10 THITY PEaKkiuy, JeKaIleid B OCHOBE.
Meton HeuTtpamuzauuu. OKHUCINUTENbHO-BOCCTAHOBUTENIBHOE TUTpoBaHHe. (OcaTUTEIBHOE
TUTpOBaHUE. KOMIIIEKCOHOMETPUYECKOE THUTPOBAHUE. CriocoObpl  TUTPOBaHUS: MPSIMOE,
oOpartHoe, KocBeHHOoe. MeToa nmunetupoBaHus. MeTo OTeNbHBIX HaBecOK. PacueT MaccoBoro
ColepXkKaHMs  BellecTBAa B TUTpyeMoM  pactBope.  OdopmiieHue  pe3ynbTaToB
TUTPUMETPUYECCKOTO aHAIN3a.

IIpuroroBnenue u cTaHJapTU3aLNs paCTBOPOB TUTPAHTOB. [IepBUYHBIN 1 BTOPUYHBIA CTaHIAPT.
CriocoOb! BeIpa)keHHsI KOHLIEHTPAILMKM B THTPUMETPUYECKOM aHanu3e. MosspHast KOHLEHTpaLHs
9KBUBaNeHTa. TUTp pacTBopa. TUTp paboyero pacTBopa MO ONPEAETIIeMOMY BEILIECTBY.
Koad¢uiment nonpaBku k KOHIEHTpanuu pactBopa. CriocoObl MPUTOTOBICHUS CTaHAAPTHBIX
pactBopoB. IlepBuuHble U BTOpHuHBIE cTaHAapThl. CTanaapTusanus pactsopa. McnonszoBanue
¢uKcaHasoB.

KucnorHo-ocHoBHOE TUTPOBAHUE. CymHocTh METOAA. AnuauMeTpruyecKoe u
ankanuMerpuueckoe TutpoBaHue. OCHOBHblE paboure pacTBOPbl B METOAE KHCIOTHO-
OCHOBHOro THUTpoBaHus. CTaHmapTHble BemiecTBa. OCHOBHBIE M KHUCJIOTHBIE HMHIUKATOPBI
Metona. OOmacTh mepexona M IOKazaTeldb TUTPOBaHUS HHAMKATOpa. KpuBble KHCIOTHO-
OCHOBHOTro TUTpoBaHMs. Ckauek TUTpoBaHus. BriOop nnankaropa. [Ipumenenue metoaa.
OKHMCIHUTENTBHO-BOCCTAHOBUTENBbHOE TUTpoBaHWe. CyniHocTh Meroaa. KpuBble THUTpOBaHMS.
WMHaMKaTopel OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS: crenuduyeckre MHINKATOPHI,
pelnokc-uHAuKaropel. IlepmanronatomeTpus (IIpeUMyLIECTBA M HEAOCTATKH, HWHIUKATOPBI
METOJIa, HCIIONB3yeMbIe PACTBOPHI, IPUMEHEHHE MeToxa). Momomerpus (IpeHMyIIECTBA M
HEJIOCTaTKH, WHAWKATOPbl METOJA HCHOJIb3YeMble PACTBOpPbI, INPUMEHEHUE METOAA).

OK 01-04, 07, 09,
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Juxpomaromerpust (IpeuMyllecTBa U HEIOCTaTKH, MHIUKATOPbl METOJa MCIIOJIb3yeMble
pacTBOpPBI, IPUMEHEHUE METOA).

OcanuTenbHOE€ TUTPOBAaHUE. YCJIOBUS HPUMEHEHHS OCAIUTEIbHOrO THUTpoBaHus. Kpusble
OCAIUTEIILHOIO TUTPOBaHUS. VHAMKATOpPBl OCAaJUTENBHOIO TUTPOBAHUS: OCAJUTENIbHBIE
UH/IMKATOPbl, METANIOXPOMHbBIE HMHJKATOPbI, aJCOPOLMOHHBIE MHAMKATOPBL. ApPreHTOMETpUs
(meTon Mopa, meton @asuca). Tuonmanomerpus. Cynspatomerpusi. MepkypomeTpusi.

Mertonbl kommaekcooOpa3oBanus. Kommiaekconomerpus. Tumbl koMraekcoHOB. MHAMKATOPEI
KoMIuIeKcoHoMeTpuu. [IpumeHenne komiuiekcoHomeTpuu. [IpuroTosnenue u crangapTu3anus
pacTBopa TpuioHa b.

Temamuxa npakmuueckux 3aHAMUIL U 1a60pamopHvIX padom 10

1 [Ipaktuueckoe 3anstue Pacuer HOpMAaJIbLHOI U MOJISIPHOI KOHIEHTPaUil pacTBOPOB. 1

2 [IpakTuueckoe 3anaTue BoluncieHue pe3yJibTATOB TUTPOBAHMSI. 1

3 JIaboparopHas padora. [IpUroToB/ieHHE CTAHAAPTHBIX PACTBOPOB M3 XMMHYECKH YHCTBIX 2

BeIIECTB M U3 (PMKCAHAJIOB.

4 JlabopatopHast paborta. IIpuroroBjieHMe W CTaHAAPTU3ALMS PacTBOpPa THIPOKCHAA 2

HATPHA MO0 CTAHAAPTHOMY PACTBOPY COJISIHON KHCJIOTHI

5 JlaGoparopHas pabora OmnpeneneHrne KOHUEHTPAIMM TEPMAaHraHaTa Kajus B 9

KOHTPOJIbHOM PacTBOpe M0 CTAHAAPTHOMY PACTBOPY HIABEJIEBOl KMCJIOTHI

6 JIaboparopHas pabota IIpuroroBJienne U cTaHAAPTH3ALUSA pacTBOpa Tpuiona b 2

Camocmoamenvnas paboma odyuaroumuxcs 2
IIpome:xxyTounasi arrectanusi B gopMe 3K3aMeHa 4
KoncyabTanumn 2
Bcero: 78




3.YCJIOBHUSA PEAJIN3AIIMA ITPOT'PAMMBbBI YUEBHOM JUCIUILINHBI

VY4eOHble 3aHATHS TPOBOAATCS C MIPUMEHEHUEM MHTEPAKTUBHBIX (hOpM pabOThI, KOTOpBIE
CTUMYJIMPYIOT II03HABATEIbHYI0 MOTHBALIMIO 00YJArOIUXCs, [IOMOTal0T NOAJIEPKAaTh MOTHUBALIUIO
oOyyaromuxcsi K IOJYyYEHUIO 3HAHWM, HAJIAKUBAHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX
OTHOILIEHUH, CIIOCOOCTBYIOT YCTAaHOBJIEHUIO JOOposKenarenbHol armocdepsl. MHMnMupoBanue u
HOAJEPIKKA HCCIIEIOBATENbCKON JEATEIbHOCTH OOy4YaroIMXCsl B pPaMKaxX peaau3allid UMH
WH/IMBUYaJIbHBIX U IPYNIIOBBIX MCCIIEI0BATENBCKUX MPOEKTOB, 1a€T BO3SMOXKHOCTh IPUOOpECTH
HaBBIK CAMOCTOSITEJIBHOTO pEIICHUs MPOOJEeMbl, HAaBBIK TI'€HEPUPOBAHUS U O(POPMICHHUSA
COOCTBEHHBIX MJCH, HaBbIK YBAXUTEIBHOTO OTHOLICHHS K YYKUM HIESIM, HaBBIK IYOJIMYHOIO
BBICTYIUICHUS IIEpe]] ayAUTOPUEN, apryMEHTUPOBAHUS U OTCTAaUBaHUS CBOEH TOUKH 3PEHHUS.

JUis  TO3UTUBHOIO  BOCHpUATUSA  OOydarOUIMMHUCA  TpeOOBaHMM  IpernojaBarels,
NPUBJICYCHUS] UX BHUMaHUS K 00CY)XJaeMoil Ha y4eOHOM 3aHATHH HH(OpManuu, aKTHBU3ALUU
UX  [I03HABAaTEJIbHOM  JIEATENBHOCTM  MEXIy  IpernojaBareileM U oOydaroluMucs
YCTaHABJIMBAIOTCS JJOBEPUTEIIbHBIE OTHOLLIEHHUS.

Ha yueGHOM 3aHATHHM COOMIONAIOTCS OOLIENPUHATHIE HOPMBI IOBEACHUS, IpaBHIIa
oOLIeHUsT CcO cTapuIMMM (IIPENoAaBaTesieM) M CBEPCTHUKAMHU (0OydYarolIMMUCS), MPUHIUIIBI
y4eOHOI TUCIMITIMHBI U CAMOOPTaHU3AIUH.

3.1. TpeOGoBaHNsI K MUHUMAJBLHOMY MATEPHAIBHO-TEXHHYECKOMY 00ecre4eHHI0
Peanmzanuss  mporpamMmbl  y4eOHOH  TUCHMIUIMHBI ~ OOECTieYeHa  CIEAYIOIUMHU
CriellMaIbHBIMU IOMEIICHUSMU:
Kabuner XUMHUYECKUX TUCHUTUIMH, OCHAIIEHHBIN CIEIYIOINUM 000pYI0BaHUEM:
Komnexkuun: «AmtoMunuity, «KaMeHHbIH yrojib 1 IpOAYKTHI €ro nepepadboTkmny», «Hedthb

U MMPOAYKTHI nepepa60TKH>>, «Metanisl u CILJIaBBI», «MeTtanmbl PEAKUCH, ((HOJ'II/IMepLI)), «Cranp
H Y9YT'YH», ((TOHJ'II/IBO)), «OcHOBHBIE BUAbI IMPOMBINIIICHHOI'O CBIPbS», «CTexJio u U3aCIusA U3
CTCKIJIa», «Ienx I/ICKYCCTBGHHHﬁ N3 BHCKO3BI», ((MI/IHepaJIBHBIe y,HO6peHI/I$I», «06}’)331_[51
MCTAIJIOB», HJ'IaKaTBI, CXEMEI, My.]'IBTHMe,[[HfIHBIe MaTcpUuaJibl.

[TK, mynsTUMenuiiHOE 000pYI0BaHUE:!

Komnbrotep-1mt., MyapTUMe A MPOEKTOp-1 IIT.; SKpaH MPOEKIUOHHBIN-1 1IT.;

JIn1eH3noHHOE MPOrpaMMHOE O0ecIieueHue:

JMIIEH3MOHHOE MpOorpaMMHOe oOecrieyeHre oOOIIero M CHEeNHaIbHOr0 Ha3HAYCHMS
Microsoft Windows; Microsoft Office Professional Plus.

JIaGopatopusi aHaIMTUYECKON XUMHH, OCHAIEHHAs CIEIYIONMM 000py10BaHUEM:

["azoananu3zaTopsl, Xxpomarorpagsbl, CIEKTPOMETPBHI.

ITpuGopsl 11 u3MepeHuss oObeMa: Mepbl BMECTUMOCTH (KOJIOBI, MUIIETKH, OIOPETKH,
IWIMHAPBI, MEH3YPKH, MEPHUKH).

[TpuGopsl [UIs1 U3MEpeHUs: Macchl: Ja0OpaTOpHBIE BEChl, TMPH, IEKTPOMEXaHUUECKUE
BECHl M JI03aTOPBI; MPHOOPHI ISl U3MEPEHHUsSI TEIUIOBBIX BEIMYWH: TEPMOCTATHI, KHIIATUIBHUK;
TEPMOMETPbI, MAHOMETPbI, 6APOMETPHI.

CrieKTpoMeTpsl, CIeKTPO(OTOMETPHI, XpOMaTOTpadbl, pEaKTHBHI.

[1K, MmynsTUMeauitHOE 000pyIOBaHUE:

Kommnsrorepsr- 2 mr.;

JIMieH3nOHHOE MTpOrpaMMHOE OOecrieueHHe:

- JIMLEH3UOHHOE TNpOrpaMMHOE oOecredyeHue OOIIero | CIEeNHaJIbHOTrO0 Ha3HA4YeHHUs
Microsoft Windows; Microsoft Office Professional Plus;

- Zoom (OecrutaTHast Bepcusi) — cBoOo1HO-pacmpocTpansemoe [10.

3.2. AudopmannoHHoe odecneyeHHe peain3aiu mNporpaMmmMbl
JInsg peanuzanyy TporpaMMbl  y4eOHOH JUCHUILTMHBI OMONMOTEYHBIH (OHI HMeEeT
NIeYaTHBIC M AJICKTPOHHBIEC 00pa30BaTeIbHbIC U HHPOPMAI[MOHHBIC PECYPCHI.



3.2.1. OcHOBHbIC HCTOYHHKH

1. Amnanutudeckas XuMus [ IJIEKTPOHHBIA yaeOHUK |: yaeOHoe mocodue ms CITO / A.
U. Anapnes, I'. K. Jlynenxo, T. II. Anekcannposa, A. A. Kazakosa. - FOpaiit, 2020. — 107 c. —
Texcr: anexkrponnsiii. — URL: https://urait.ru/bcode/453609 (marta o6pamenus 20.06.2021).

2. Hukutnaa, Huna T'eoprueBHa. AHamuTudeckas XUMHS [DIEKTPOHHBIA y4eOHHK]:
yueOnuk u npaktukym i CI1O / H. I'. Hukutuna, A. I'. bopucos, T. 1. Xaxanuna; pen. H. T'.
Hukutuna. - WM3parensctBo HOpaiit, 2020. — 394 c. — Tekcr: snexkrponHsii. — URL:
https://urait.ru/bcode/450685 (mata oopamenus 20.06.2021).

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHHUKH:

1. AnekcannpoBa J. A. AHamutuhueckass xumus B 2 kuurax. Kuwra 1. Xumuueckue
MeTOIbl aHaau3a: yueOHuk u npaktukym mist CI10 / O. A. Anekcanaposa, H. I'. T'aligykoga. - 3-
€ u31., uctp. u gon. - Mocksa: U3narensctBo FOpaiit, 2018. - 551 c. — TekcT: 3neKTpOHHBIN. —
URL: https://urait.ru/book/analiticheskaya-himiya-v-2-knigah-kniga-1-himicheskie-metody-
analiza-426267 (nara oopamenus 20.06.2021).

2. AnekcanapoBa D. A. AnanuTudeckas xuMus B 2 kHurax. Kawra 2. ®usmko-
XUMHYECKHE METObl aHanm3a: yueOHuk u npaktukym aius CITO / 3. A. Anekcangposa, H. T
laiinykoBa. - 3-e u3a., ucnp. u gom. - Mocksa: U3narensctBo FOpaiit, 2018. - 355 ¢. — Teker:
anextpouHbiit. — URL: https://urait.ru/bcode/425354 (nara obopamienus 20.06.2021).

3. bopucoB A. H. Ananutuueckas xumus. PacdeTbl B KOJMYECTBEHHOM aHAJM3E:
yuebnuk u npaktukym uis CITO / A. H. bopucos, U. 0. Tuxomuposa. - 2-¢ u3., HCIIp. U JIOTI. -
MockBa: MWznarenbctBo HOpaiit, 2018. - 119 c¢. — Tekcr: osnektponnsrii. — URL:
https://pay.urait.ru/bcode/426639 (nara oopamienus 20.06.2021).

3.2.3. IlpodeccuonanbHbie 6a3bl JAHHBIX:

1. MaTepHeT Mmopranl XMMHKOB-aHaIuTHKOB: [caiit] - URL: http//anchem.ru/ (mara
obpamienus 20.06.2021). — TekcT: 37EKTPOHHBIH.
2. baza [maHHBIX XMMHYECKHX COCIMHEHMH U  cMmeced: [cair] - URL:

http://www.chemspider.com/ (nata obparenust 20.06.2021). — TeKCT: 3IEKTPOHHBIIA.
3. Iloptan ananutudeckoi XxumMun (MeTouKH, peKOMEHIAINY, CIPAaBOYHUKH): [caiT] -
URL.: http://www.chemical-analysis.ru (nata obparenust 20.06.2021). — TeKcT: 3EKTPOHHBIH.

3.2.4. UnpopmaninoHHBIC PeECypChI:

1.9nexTpoHHas Ooubmmorexa 1o XUMUHU: [caiit] - URL:
http://www.chem.msu.su/rus/elibrary/ (nara o6pamienus 20.06.2021). — TeKcT: 37€KTPOHHBIH.
2. Anamutuyeckas xumus (Cratbu, MeToAuwku, pacuérel): [caiit] - URL:

https://www.freechemistry.ru/index.htm (zara oopamenust 20.06.2021). — TekcT: 3JIEKTPOHHBIH.

3. Caiit o xumuu: [caiit] - URL: http://www.xumuk.ru (zara oopamienns 20.06.2021). —
TekcT: 37eKTPOHHBIA.

3.2.5. XKypnansl:

1. WsBectuss BblcmMX YyueOHbIX 3aBefeHuil. KypHan «XumMus u XUMHYECKas
TexHojorus». (VMBaHOBCKMH TrOCYZapCTBEHHBIM XMMMKO-TEXHOJOTMYECKMH  YHUBEPCHUTET
(UBanoBo)) — Texkct: snexkrponHblid.//Hayunas snekTpoHHas Oumbnuoteka: [cait]. — URL:
https://elibrary.ru/contents.asp?titleid=7726 (nara oopamenus 20.06.2021).

2. «Kypnan ananuruyeckoit XuMun» (MHCTUTYT T€OXMMHH U aHATUTUYECKON XUMUH HM.
B.U. Bepuaackoro PAH (MockBa)) — Texcr: »snekrponHblid.//HayuHnas 5sneKTpoHHas
oubmmoteka: [cait]. — URL: https://elibrary.ru/contents.asp?id=33729961 (mara oGpamicHus
20.06.2021).
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOM

JUCHUITIUHBI

Pe3yabTarnl 00yyeHus \ Kpurepum oneHku \ MeToabl OLIEHKH
Ymenusn:
- ONKCBHIBaTh  MEXaHM3M | - MpaBUWIbHOE oIycaHue | YCTHBI OMNpOC, MUCHhMEHHBIN
XUMHUYECKUX peaKL[I/Iﬁ MEXaHU3Ma XMMHUUYECKUX | OIIPOC, TECTUPOBAHUE, OLICHKa
KOJIMYECTBEHHOT'O )54 peaKquI KOJMYECTBEHHOTO U | BBIIIOJIHEHHOM
Ka4eCTBECHHOT'O aHAJIN3a; Kaue€CTBEHHOT'O aHaJIn3a CaMOCTOATENBHON PabOThI
- 0GOCHOBBIBATH  BBIOOp | - OBGOCHOBAaHHOCTb BbIGOpa | JKCIEPTHOE HaOIIIONCHHE U
METOOUKH aHalM3a, | MeTOIUKH aHalln3a, peakTuBoB | OLCHHBAHHE BBIITOJTHCHUA
pPEaKTUBOB M XHMHUYECKOU | U o0opynoBaHUs B | MPAKTHICCKHX PabOT.
arnmnaparypbl MO | 3aBUCUMOCTH OT TpeOOBaHMIA

KOHKPETHOMY 3aJlaHUIO,

HOPMATHBHBIX M CIPABOYHBIX
JIOKYMEHTOB;

- rOTOBUTh pacTBOpHI | - colOuroieHHe
3a/1aHHON KOHIICHTPALUH; IIOCJIEI0BATEIbHOCTH
olepanuil Ipu IPUrOTOBICHUH
pacTBOpOB pa3IU4HbIX
KOHIEHTpALIHIA;
- IPOBOAUTD | - coOntoieHue
KOJIMYECTBEHHBIN U | IIOCJIEA0BATEIbHOCTH
KAUECTBEHHBIM  aHaIu3 C | Olepallid MpU BBITOJIHEHUHU
co0uIr0IeHEM IIPaBWJI | KOJMYECTBEHHOIO U
TEXHUKU O€30MaCHOCTH; Ka4eCTBEHHOI'0 aHAJIU30B,;
- coluroieHue IIPaBUII

TEXHUKHA O€30MacHOCTH TpHU
BBIITOJTHEHUH aHAJIM30B,

Texymmii KOHTpOJIb B (hopme
3aIIUTHl IPAKTUYECKHX PadoT

- aHAIM3UPOBATh  CMECH | - TPABWIHHOCTH BBHITIOJIHEHHS
KaTHOHOB U aHUOHOB; aHaJM3a CMecell KaTUOHOB U
AQHUOHOB,
- KOHTPOJINPOBATh U | - mogdbop METOJOB KOHTPOJIS
OLICHUBATh MIPOTEKaHUE | MPOTEKAHUS XUMHUYECKUX
XUMHUYECKHUX TTPOIIECCOB; IIPOLIECCOB;
- NpPaBWIBHOCTh  OLICHKHU
MPOTEKAHUS XUMUYECKUX
MIPOIIECCOB;
- TMPOBOAWTH PAaCUeThl MO | - MPaBUIBHOCTH TPOBEICHUS
XUMHYECKUM (opMmynaM U | pacueToB MO  XHUMHUYECKUM
YpaBHEHUSM PEaKIIHii; dbopmynaM W ypaBHEHHUSIM
peaKuuii,
- TPOW3BOJUTH AaHAIW3Bl U | - coOroienne
OIIEHUBATh  JIOCTOBEPHOCThH | MOCIIEIOBATEIBLHOCTH
pE3yIbhTATOB. OoTepalii TPHU  BBIMOJHEHUN
aQHAJIN30B;
- coOIroIeHNE TEXHUKA
6e30macHOCTH npu
BBITIOJTHCHUH aHAJIN30B;
- OLEHKa JIOCTOBEPHOCTHU
TTOJTYYEHHBIX PE3YIHTATOB.
3unanusn:
- arperaTHble COCTOSHUSA | -  JAEMOHCTpauMsl  3HAHWM | YCTHBIA ONpPOC, IUCBMEHHBIN
BEIIECTBA, arperaTHoro COCTOSIHMS | OTIPOC, TECTUPOBAHHE, OLICHKA




BEIIECTB;
- AHAJIUTUYECKYIO | - JIEMOHCTpALUS 3HAHUU
KJIacCU(PUKAIIMIO NOHOB; AHATMTHYECKOH

KJIaCCU(UKAIIUN UOHOB;

- anmaparypy U TEXHHUKY
BBITIOJIHCHUS aHAJIU30B;

- JIEMOHCTpALUS 3HAHUH
anmnaparypsl " TEXHUKHA
BBIIIOJTHEHUS aHAJIN30B,

- 3HAYCHHEC XHMHUUYECKOTO
aHaju3a, METOJIBI
Ka4eCTBECHHOT'O u
KOJWYECTBEHHOI0  aHaliu3a
XUMHYECKHX COCTMHCHU;

- JEMOHCTpauusi  3HAaHUMI

3HAa4YCHUA XHUMHUYECKOI'o
aHajim3a, METOJ0B
Ka4€CTBEHHOI'O nu
KOJINYCCTBCHHOTI'O aHajJn3a

XUMHUYECKUX COETUHEHUN,

- IEpPUOJUYHOCTh CBOWCTB

- I€MOHCTpauus 3HAHUU

2JIEMEHTOB; MEPHOUIHOCTH CBOWCTB
JJIEMEHTOB;

- crmocoObl  BBIP@KEHHS | -  JIEMOHCTpAalds  3HAHUH

KOHHCHTpaHI/II/I BCIIICCTB, CHOCO6OB BI)Ipa)KeHI/Ifl

KOHIICHTPAIIUX BEIIECTB;

-  TCOPECTUYCCKUC OCHOBBI
MCTOAOB aHAJIM3a,

- JEMOHCTpauMsi  3HAHWUI
TEOPETUUECKUX OCHOB
METOJIOB AHAJIN3A;

-  TCOPECTUYCCKUC OCHOBBI
XUMHNYCCKUX n (1)I/IBI/IKO'
XUMHYCCKUX ITPOLECCCOB,

- JEMOHCTpauMsi  3HAHWUI
TEOPETUYECCKUX OCHOB
XUMUYECKUX u ¢duznKo-
XHUMHUYECKHX TPOIIECCOB;

- TEXHHKY  BBITOJIHCHHUS
aHaJIN30B;

- JEMOHCTpauMsi  3HAHUI
TEXHUKHU BBITIOJIHEHUS
AQHAJIN30B;

- THUIBI OIIUOOK B aHaJInu3c,

- I€MOHCTpALUsI 3HAHUI TUIIOB
omuOOK B aHAIU3E;

- YCTPOMCTBO OCHOBHOTO
1a60paTOPHOTO
o0opy/soBaHusT U TpaBUiIa
€ro SKCIUTyaTalllH.

- JEeMOHCTpalMs  3HaHWUU
YCTpOKCTBa OCHOBHOTO
n1abopaToOpHOTO 000pYyIOBaHUS
W IpaBUJI €ro SKCIryaTalu.

BBITIOJTHEHHOM
CaMOCTOSITEIILHON pabOTHI
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