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1. OBIIASI XAPAKTEPUCTUKA ITPOI'PAMMBI YYEBHOM JUCIHUILINHBI

MecTo IMCHUILIMHBI B CTPYKTYpPe OCHOBHOI npodeccuoHaJIbHOM 00pa3oBaTeIbHOM MPO-
rpammbl: PaGouas mporpamma y4eOHOM TUCIUTUTMHBI «AHATUTUYECKAST XUMHUSD) SIBJISICTCS YACTHIO OC-
HOBHOH 00OpasoBarenbHOM porpamMmbl B cooTBeTcTBHH ¢ PI'OC 1o crienuanbHOCTH CPETHETO MPOo-
beccuonanpHoro oopazosanus 18.02.09 IlepepaboTka HEPTH U Ta3a.

VYyeOHasi AUCHUIUIMHA «AHAIUTUYECKas XUMUS» BXOIUT B 00IIENpo(ecCHOHANBHBIN UK
JTUCIUILIAH 00pa30BaTEIbHON POrpaMMBbl M MOKET PEATU30BBIBATHCS C IPUMEHEHHEM 3JICKTPOHHOTO
o0OyueHusl U IUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTUN OpraHU3aIIH.

HMeeT mpakTUYECKyI0 HANPABICHHOCTh M MEXIPEIMETHYIO CBS3b C TAKUMH JUCITUILIMHAMU
Kak: «Opranuyeckass Xumus», «OOIIasgs U HeopraHuuyeckas Xumusy, «Duszuueckas U KOJUIOHIHAS

XUMUS).

1.1. Heap u niiaHupyemblie pe3yJibTAThl 0CBOEHUS! AU CHMIJIMHBI
B pamkax nmporpamMmbl yueOHON AUCIUTIIMHBI 00yJaIONTUMUCS OCBAUBAIOTCS YMEHUS U 3HAHUS

[TpoBOoaUTH
JIAHHBIX;
Bri6upaTh onTUManbHBIA METOJ TUTPUMETPHU-
YEeCKOr0 aHaJIN3a;

[TpoBoANTH pacueT KOHIIEHTPAlUU PacTBOPA;
ITpoBOANTH NPUTOTOBIEHUE PACTBOPOB U PEaK-
THBOB;

IIpoBOIUTH TUTPUMETPUUYECKUN aHAIU3 Opra-
HUYECKUX U HEOPTaHUYECKHUX BEUIECTB Pa3Iny-
HBIMH METOJAMH H CIIOCOOaMHU;

METPOJIOTHYECKYI0  00paboTKy

Taoauna 1
Kon IIK, YMmenus 3HaHus
OK
OK 1-7, | Ilonbupath yciaoBUs IPOBEIEHUS KaueCTBEH- [TpaBuna xpaHeHUs, UCTIOJIb30BAHUS,
IIK 2.2, | HOTrO aHanM3a B COOTBETCTBUM C UYBCTBUTENIb- | YTHJIM3AllMM XUMHUYECKUX PEAKTHBOB;
3.1,3.2 | HOCTBIO M CIIELU(PUYHOCTHIO AHATUTUYECKUX MeTo/10B KaueCTBEHHOTO aHAIIN3a;
peakuuii; VYcenoBuii IpoBEAECHNS aHAIUTHYECKUX
[Ton6upatsb ycinoBus, HEOOXOIUMBIE JUIS U3ME- | peaKLuii;
HEHUS CKOPOCTH aHAJIMTUYECKOM peakuuu u AHanuThueckoi kinaccupuxanuu
paBHOBECHs 0OpaTUMBIX pPeaKLuii; HOHOB;
PaccunThiBaTh KOHIIEHTPAIIMIO HOHOB B pac- 3aKoHa JeMCTBUS Macc;
TBOpax C1a0bIX U CHIIBHBIX JIEKTPOJIUTOB; Teopuu 31€KTPOIIMTHUECKON JUCCOLU-
[IpoBoauTH OCaXk/I€HUE HOHOB; aruy;
ITpoBoUTH TPOOHOE OCAXKAECHUE HOHOB; KHCII0THO-OCHOBHBIX CBOWCTB Be-
OnpenensTh cTeneHb HACHIIIEHNS PaCTBOPOB; | ILECTB;
IIpoBoauTts pacuer pH pacTBOpOB CUIBHBIX U Cnoco6oB pacueta pH pacTBopoB;
CJIa0BIX 3JIEKTPOJIUTOB; XapakTepUCTUK KOMITJIEKCHBIX COEIH-
IIpoBOANTH pacyeThl ¢ LUENbIO IPUTOTOBIICHUST | HEHMI;
O0y(depHBIX pacTBOPOB; Crioco60B 0OHapyKEHUsI KATHOHOB;
PaccunThiBaTh KOHLEHTPALMIO KOMIUIEKCHBIX | CrtocoO0B OOHApYXKEHHS aHHOHOB.
HMOHOB B PacTBOPE KOMILIEKCHOH COJH;
IIpoBOANTH KaUeCTBEHHBIN aHAIN3 KATUOHOB;
[IpoBOINTH KAYECTBEHHBIN aHAIIN3 AHUOHOB.
OK 1-7, | BeiOupaTh ONTUMANIbHBIN METO/I aHAIN3A; CyIHOCTH TIpaBUMETPUYECKOIO aHa-
9, [IpoBoaUTH pacyeTbl, HEOOXOAUMBIE IJIS BbI- | JIM3a;
IIK 2.2, | nonHeHus rpaBUMETPUYECKOT0 aHaIN3a; TeXHUKHM BBINOJHEHHUS TI'PaBUMETpHYE-
3.1, 3.2, | [IpoBoauTh TpaBUMETPUUYECKUA aHAIHM3 Opra- | CKOTrO aHaJIN3a;
5.4 HUYECKUX U HEOPTAaHUYECKUX BEIIECTB; OCHOBHBIX oOIlepallMii TIpaBUMETpUYE-

CKOTO aHaJn3a;

Obnacrell MpUMEHEHUs] IpaBUMETpHYE-
CKOTO aHaJn3a;

CyIHOCT TUTPUMETPUYECKOTO aHa-
mn3a;

Crioco60B BhIpaKeHHsI KOHIICHTPAlUK;
[IpaBus mpUroTOBIEHUS CTAHJAPTHBIX U
CTaHJAPTHU30BAHHBIX PACTBOPOB;
MeTtonoB M crnoco0OB TUTPUMETpHUYE-
CKOT'O aHAJIN3a;




YCCKOro aHajin3a. PUYCCKOr'0o aHAJIN3a,

TOJIUK.

[IpoBoUTH pacdeT pe3ynbTaTOB TUTPUMETPH- | DTanoB 00pabOTKU AAHHBIX TUTPUMET-

MeTponoruueckux XapakTEpUCTUK Me-

1.2. Tlananupyemble JUYHOCTHBIE Pe3yJbTAaThl peaju3aliy NPOrpaMMbl BOCIIUTAHUS B

paMKax u3y4eHusi y4eOHOH TUCHHUIINHBI.

Taoauna 2
JleMoHCTpUpYIOLIU TOTOBHOCTh U CTIOCOOHOCTH BECTH AUAJIOT C IPYTUMU JIHOJIbMH,
JIOCTUTaTh B HEM B3aMMOIIOHUMAHHUsI, HAXOJAUTh OOIIKE IIEJIU U COTPYAHUYATH IS UX JIP 13
JOCTIIKEHUS B IPOGECCHOHATBHON ACSITETLHOCTU
[IprHUMarOIIMIi OCHOBBI 9KOJIOTUYECKON KYJIbTYpPbl, COOTBETCTBYIOLIECH COBPEMEHHOMY JP 16
YPOBHIO 3KOJIOTUYECKOTO MBILIEHUS, IPUMEHSIOUIMNA ONBIT 3KOJIOTHYECKU OPUEHTUPO-
BaHHOU pe(IeKCMBHO-OLICHOYHOW U MPAKTHUUECKON JICSITSIIbBHOCTH B YKU3HCHHBIX CHUTY-
arusX U Npo(heCCUOHATBLHOM e TeIbHOCTH
JleMOHCTpUpPYIOIINIA HABBIKK PA0OTHI B KOJJIEKTUBE M KOMaH/IE, CIIOCOOHBII JP 18
3¢ (HEeKTHBHO B3aMMOCHCTBOBATE C KOJUIETAMU, PYKOBOJICTBOM, KIIMEHTaMH.
AKTUBHO TPUMEHSIOIINN MTOTYyYECHHBIC 3HAHUS HA MPAKTHKE JP 29

1.3.  KoJu4ecTBO 4aCOB Ha OCBOEHHE NPOrpaMMbl TUCHHUIJIHHBI:
MaxkcumanbHas yueOHast Harpy3Kka oOydaromierocs /2 4aca, B TOM YHCIIE:
o0si3arenpHas ayqUTOpHas yueOHast Harpy3ka oOydaromerocs 66 gacos.




2 CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUIIINHBI
2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

Ta6auna 3

Bun yaeOHOM paboThI O06beM JacoB
O06beM 00pa3oBaTeIbHON MPOrpaMMbl 72
Harpy3ka BO B3auMOAEHCTBUY C IIPENIOJaBATEIEM 64

B TOM YHCJIE:

TEOPETUIECKOe 00ydeHUe 32
MIPAKTUYECKHE 3aHATHUS (eCiu npedycmMompeHo) 16
71a00paTOPHBIE 3aHATHS 16
Koncyabranumn 2
IlpomeskyTounasi arTecranusi® B popme dK3aMeHa 6

! dopma ¥ IEPHOAMYHOCTD TIPOMEKYTOUHOM aTTECTAIIUH ONPEIENIIIOTCS 00pa30BaTeIbHON OpraHu3aIliei.



2.2. TemaTuyeckuii IJIaH U cOJeP:KaAHUE YUeOHOIH THCIUILTHHBI

Tabauuna 4
OcBauBae
Mbl€
HaumenoBanue O0beM | 3j1eMeHT
Coneprxanue yueOHOro Mmarepuaia u GopMbl OPraHu3anMNM JIeSITEILHOCTH 00yYAOIINXCS
pa3aeyioB U TeM YacoB | bl
KOMIIETEH
119707
Pa3znesa 1. OCHOBBI KAYEeCTBEHHOI0 AHAJIN3A BEIeCTB 28
Tema 1.1 Conepsxanne y4eGHOro MaTepuaia
Teopemuueckue | Apamurnueckas XUMHUS KAk HayKa O METoJax aHajlu3a BEIIECTBAa, €€ MECTO B cucreme Hayk. IIpenmer,
OCHOG6bl coJiepaHue M 3a7a4M aHamuTuueckon xumun. Ee pazButue B Hactosmiee Bpems. Kinaccudukaius MeTo10B
AHATUMUYECKON | quaiTHUECKOW XUMUM: XUMHYECKHE, (U3NYSCKHE U (PHU3UKO-XHUMHUYCCKHE MeToabl aHanu3a. Craauu OK 01-
Xumuu. AQHATUTUYECKOTO TpoIiecca: 0TOop MpoOkl, MOATOTOBKA MPOOKI, U3MEPEHHUE, OIICHKA PE3yIbTaTa U3MEPEHUS. 6 04,07, 09,
Konnenrpanus pactsopa. KonmnuectBo BemiectBa. CriocoObl BRIpaKEHHUSI KOHIICHTPALUKA PACTBOPA: MOJIIpHAs 1IIK 2.2,
KOHIICHTpAIMsI, MOJSIpHAS KOHIICHTpAIWsl SKBHBAJICHTa, THUTP pPacTBOpa, TUTP pabodero pacreBopa IO 1IK 3.1,
ompezenseMoMy BellecTBy. MaccoBas mons BemiectBa. DakTop SKBUBaJICHTHOCTH. Pa3baBienue u 1IK 3.2
KOHIIEHTpUpoBaHue pacTBopoB. Dopmyiibl mepecuera KOHIEHTPAIIMU PACTBOPOB.
Temamuka npakmuyuecKux 3aHAmMuUIl u 1a00pamopHvIX padom 2
1 [Ipaktuueckoe 3anstue Pacuer HOpMaJIbLHON M MOJISIPHOW KOHUIEHTPaluii pacTtBopoB. Pacuer 5
MAaCCOBOH 10/ pacTBopa. BelyucieHne THTpa pacTreopa.
Tema 1.2 Conep:xanue yueOHOT0 MaTepHaJia
Ochoebl TeopeTnueckre OCHOBBI KQUe€CTBEHHOTO aHanM3a. XuMudeckas uaeHtudukanus. Crnennduyeckue peakiuu.
Kauecmeenno2o | MeToapl KaueCTBEHHOTO aHaln3a. AHAJINW3 CyXUM NyTeM: MUPOXUMHUYECKHUE aHAJIU3 U METOJ PacTHUPAHUS.
ananusa. AHanu3 MOKpBIM yTeM. MUJUIUTpaMM — METOJ. OK 01-
UyBCTBUTEIBHOCTh AHAIMTHYECKUX peaknuid. KoJMYecTBEeHHBIE XapaKTEPUCTHKH UYYyBCTBUTECIHHOCTH: 04,07,
OTKpPBIBAEMBIi MUHUMYM, TpeelibHas KOHIEHTpAIlMs, MUHUMAIbHBI 00beM MpeAenbHO pa30aBICHHOTO 99 09,
pacTBOpa, BpeMsS peakiuh. YCIOBUS TPOBEICHUS aHAIMUTHYECKHX peaknuil. CrnenupuvHocTh U IIK 2.2,
M30MPATEeTHbHOCTh AHATTUTHYECKUX PEakIuil. AHAIUTHYeCcKas Kiaccupukanus HoHOB. KauecTBeHHBIN aHATN3 IIK 3.1,
OPraHNYEeCKUX COCTUHEHUM. IIK 3.2

OCHOBHBIE TIOJIOKEHUS TEOPHH AEKTPOIUTUUECKOMN tucconuanuu. Teopust CHIbHBIX 31ekTponuToB I1./[ebas
u I'. Xwokkens. 3akon pazbasnenus OctBanpaa. MonHas cuna pactBopa. KucioTHO-OCHOBHBIE CBOMCTBa
BeIECTB. Teopruy KUCIOT U OCHOBAHUM.




Bopnopoansiii mokaszarens. MonHoe nmpousBeneHue Boasl. Pacuer pH cnabbix u cunbHbIX kucaoT. Pacuer pH u
pOH cnabbIx ¥ CHIBHBIX OCHOBaHMN. VIHAMKATOpBI, U3MEHAIOLIME OKPAaCKy B 3aBHCUMOCTH oT pH cpenpl.
Bydepusie pactBopsl. Kucnorasie n ocHoBHbIE OydepHbie pacTBopbl. Pacuer pH OydepHOil KHCIOTHBIX |
OCHOBHBIX Oy(epHbIX cucteMm. bydepras cuia u OydgepHas eMKOCTb.

PaBHOBecue B TeTEPOreHHBIX cHCTeMax. [pynmoBble, CEIEKTUBHBIE M CHEIU(PHUUECKHE PEAKTUBBI.
HacebliieHHble, HEHACBILIEHHBIE U IIepeChIIlieHHbIe pacTBOpHL. [Ipon3Benenue pactBopumoctu. PactBopuMocTsb
U crnocoObl ee BoIpaxeHusa. OmnpenerneHre BO3MOXHOCTH BBINAJCHHS OCaJka IO IPOU3BEICHUIO
pacTBOpuMOCTH. B160Op ocaauTesns. BiausiHue CUIIBHBIX 3JIEKTPOIUTOB Ha pacTBOpuMocTh. ConeBoit 3 dekT.
BnusiHue TemnepaTypsl Ha paCTBOPUMOCTb.

I'maponus coneit. Paznuuneie cnyvyaun rugponusa cojeid. Koncranra u crenenb ruaponusa. Onpenenenue pH
pacTBOpa COJIM JUIsl HECKOJIBKUX CllydaeB I'Mipoiu3a. OakTopsl, BAUSIONIME HA CTENIEHb IMAPOJIN3a.
OKuUCIUTENIBHO-BOCCTAHOBUTENNbHBIE  peakuuu.  Okucnurens.  BoccranoButenb.  OKHUCIMTENBHO-
BOCCTaHOBUTENbHBIN NOoTeHIIMaN. CTaHIapTHBIN OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIN OTEHIIMAN. Y paBHEHHE
Hepucra.  HampaBneHue — OKMCIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. KoHcTaHTa  paBHOBecHs
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOIO Ipouecca. CrocoObl ypaBHUBAHUSI OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIX
peakuuii. MeToJ1 35eKTpOHHOT0 OanaHca. MeTo 3J1IeKTpOHHO-HOHHOTO OaaHca.

KomnuekcHsle coequnenus. OOpa3zoBaHuEe KOMILIEKCHBIX coequHeHui. KommuiekcHble noOHBI. CTpoeHue
KOMIUIEKCHBIX ~COEIMHEHHH. YCTONYMBOCTh KOMIUIEKCHBIX coeauHeHuil. KoHcTaHTa HeECTOMKOCTH.
BHyTpukoMIiekcHble COeIMHEHNS. 3HaYeHHs] KOMIUIEKCHBIX COEIMHEHUI B XUMHUYECKOM aHaAJIM3E.

Temamuka npakmu4ecKux 3aHAMUIN U 1a00pamopHslx padbom 10
2 IlpakTuyeckoe 3aHsATHE BbluHC/eHHe PACTBOPMMOCTH 3J1eKTpPoauTa B BojAe. OneHKka BO3MOKHOCTH
o0pa3oBaHusi ocaaka. BeluncieHne U cpaBHeHHe PacCTBOPMMOCTH BelleCTB B BOJAe U B NPHCYTCTBUH 2
OJHOMMEHHBIX HOHOB.
3 Ilpaktuueckoe 3austTue Boruucienue pH u pPOH pacTBOpoB CHJIBHBIX M €J1a0bIX KHCJIOT U OCHOBAHUIA.
Pacuer pH OydepHoii KMCIOTHBIX U OCHOBHBIX OydepHbIX cucteM. Bbluucienume msmenenne pH 3
Oy(depHbIX cHCTeM NPH 100aBJICHUH PACTBOPOB KHCJIOT M IIeJI04eil.
4 Ilpaxktnueckoe 3aHATHEe YpaBHuBaHue OBP merogaMm 3JIEKTPOHHOIO M 3JIEKTPOHHO-HOHHOIO 1
0aJIAaHCOB.
1 JlabopaTtopuas pabota UcciienoBaHue KayeCTBEHHbIX peakuuii HoHOB. OmnpeneeHne HEM3BECTHOTO 4
HOHA B pacTBoOpe.

Paznen 2. KosinuecTBeHHbII aHAJIN3 BElIECTB 36
Conep:xanue yueOHOro MaTepuaJia 3




CraTtuctuyeckas o0paboTKa pe3yabTaToOB KOJIMUYECTBEHHBIX onpeaeneHuid. [IpaBuna okpyrienus. 3Hadamime
nudpsl. 3akoH pacmpesenieHus ciydailHeix BenuuuH [aycca. BocmpousBomumocts ananmuza. Dopmysibl

MaTeMaTHYeCKOW 0O0pabOTKU pe3ysibTaToB aHanu3a. [lorpemHocTd U omMOKH B KOJMYECTBEHHOM aHAJIM3e. OK 01-04,
Tema 2.1 Cuctematnueckue ommoOku. ['pyObie ommOku, CiydaiiHbie ommOkd. OMmUOKH HM3MEpeHHH. XUMHYECKUE 07, 09,
Iozpewunocmo ¢ ommnOku. CucreMaTtudeckas M CllydaiiHash MOTpenrHOCTh. JlmamasoH wu3mepeHus. [Ipexen oOHapyKeHUS. IIK 2.2,
XUMUUECKOM [IpaBUJIBHOCTH M TOYHOCTH AaHANU3a, CpelHEee 3HaYeHHEe U CTaHAAPTHOE OTKJIOHEHHE. AOCOINOTHas U IIK 3.1,
anaiuze OTHOCUTEIIbHAS TOTPEITHOCTh MeTo1a aHam3a. CTaHaapTHRIE 00pasIibl. IIK 3.2,
Temamuka npakmuyeckux 3aHAmMuIl U 1a00pamopHuviX padom 1 1IK 5.4
5 Ilpaktuueckoe 3aHsTHEe Boluncienne a0COMIOTHOM M OTHOCUTEIbHON MOTPEIIHOCTH B pe3yJibTaTax 1
aHaju3a.
Tema 2.2 Conep:xanue y4eGHOro MaTepuaia
I'pasumempuuec CymHOCTh TPaBUMETPHUYECKOTO aHAM3a. THITBI TpaBUMETPUYECKUX OIpPEACIICHUI. Y CIOBUS 00pa30BaHHS
Kuii ananus ocaznka. YcioBus pactBopeHus ocanka. Ocaxaenue. ITonHoTta ocaxkaenus. TpeOoBaHHS K OCa)XaaeMOU H
rpaBUMeTpHYecKoi GpopmamM. Beibop ocagutens B 3aBUCHMOCTH OT MPOU3BEICHUS PACTBOPUMOCTH OCAJIKa.
TexHuKa BBINOJHEHUS T'PaBUMETPUUECKOrO0 aHainu3a. PacyeTsl B rpaBUMeTpUuYecKOM aHanusze. Pacuer
HaBecku. Pacuer konuuecTBa pactBoputens. Pacuer konudecTBa ocak1aeMoro peakrusa. Pacder pesyibrara 9 OK 01-04,
aHaJIM3a B 3aBUCHMOCTHU OT THUIIa TPAaBUMETPUUYECKOTO OIpeneeHHs. AHATUTUYECKUNA MHOXKUTENb. OmuoKu 07, 09,
METOoAA. IIK 2.2,
Omnepanuu rpaBuMeTpudeckoro aHanuza. Otoop cpenneil nmpoObl. B3stue HaBecku. PacTBopeHue HaBECKH. IIK 3.1,
Ocaxnenue omnpeaensieMoil coctaBHOW yacTh. PUIBTPOBaHME W IMPOMBIBaHHE OCajka. BeicymmBaHue u IIK 3.2
NpoKaluBaHue ocajaka. B3pemmBanue ocagkoB. IIpumenenune wmerona. JXypHan rpaBUMETPUUYECKHX
onpezaeneHuil. OpopmieHre pe3yabTaTOB I'PaBUMETPHUECKOT0 UCCIEJOBAHMSL.
Temamuka npakmuqeckux 3aHAMUIL U 1a00pamopHvlxX padbom 5
6 [IpakTnueckoe 3ansatue Pemenue 3aga4 no pe3yibraraM rpaBUMeTPUYeCKOro aHAIN3Aa. 1
2 JIabopatopHas pabota [loaroroBka 1 HCNOJIL30BAHHE AHATUTHYECKUX BecoB. B3BemuBanue. 4
Tema 2.3 Conep:xanue yueOHOro MmaTepuaa
Tumpumempuue | O6mas xapakTepuCTHKa TUTPUMETPHUECKHAX METOMOB aHamm3a. IIpuMeHeHHe MeToza. TOUHOCTH METOJA. OK 01-04,
CKue memoost Koneunas Touka tutpoBaHus. Touka SKBUBAaJCHTHOCTH. 3aKOH HKBHUBAJIEHTOB. TpeOOBaHUSA K PEaKIHsIM B 07,09,
ananusa THUTpUMETpUUeckoM aHanu3e. CTanmaapTHbie pacTBOpbl. MHankaTopsl. [IpaBuia THTpOBaHHMS. IIK 2.2,
Knaccudukanus TUTPpUMETPUYECKMX METOIOB aHalu3a MO THUIy PEaKIUH, Jiexaled B OCHOBe. MeTon 24 IIK 3.1,
HeNUTpaIr3alyH. OKHUCIINTENIbHO-BOCCTAHOBUTENBHOE, OCaJUTENBHOE, KOMILIEKTOHOMETPHUECKOE IIK 3.2,
tuTpoBanue. CrocoObl THTpPOBaHUS: TpsMoe, OOpaTHOe, KOCBeHHOe. Merox mnunerupoBaHus. Metoa JIP 13,18,
OTJIeNbHBIX HaBecoK. Pacdyer maccoBoro cojepaHusi BellecTBa B THUTpyeMoM pacTBope. OdopmiieHue 29

pe3ybTaTOB aHAJIM3A.
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[TpuroToBneHne U CTaHAAPTHU3ALMS PACTBOPOB TUTPaHTOB. [lepBUUHBIN W BTOpUYHBIM cTangapT. CrocoOsl
BBIPQXCHHS KOHLICHTPALMM B TUTPUMETPUYECKOM aHanu3e. MosspHas KOHLICHTpalus 3KBUBAJCHTA. TUTp
pactBopa. Tutp pabouero pacTBopa no onpeaensieMoMy BemecTBy. Koadduiment nonpaBku K KOHIEHTPALUU
pactBopa. CriocoObl NPUTIOTOBIEHHUS CTAHAAPTHBIX pPAcTBOPOB. IlepBUUYHBIE M BTOPUYHBIE CTAHAAPTHI.
Cranpaptusanus pactBopa. Mcrnonb3oBanue puxcananos.

KucnorHo-ocHoBHoe turpoBaHue. CyIIHOCT MeTOa. ANMAMMETPUYECKOE U aJIKaIMMETPUYECKOe
tutpoBanue. OCHOBHBIE paboyHMe PacTBOPHl B METOJIE KHUCIOTHO-OCHOBHOTO TUTpoBaHHs. CTaHAapTHbIE
BemecTBa. OCHOBHBIE M KUCJIOTHbIE MHIMKATOpbl Meroaa. Ob6nacTe nepexoja M IOKa3aTelb TUTPOBAHMS
uHankaropa. KpuBble KHCIOTHO-OCHOBHOTO THTpoBaHUs. CKadok TUTpoBaHUs. Bpibop wuHIMKaTOpa.
ITpumenenne meToa.

OxucauTeNbHO-BOCCTAaHOBUTENBHOE TUTpoBaHue. CyiiHocTh Merona. Kpusble TuTpoBanus. MHaukaTtopsl
OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHOIO THUTPOBAHUS: ClEeUU(PUUECKUE HHIUKATOPbI, PEIOKC-MHIUKATOPHI.
[Tlepmanronaromerpusi (MpeuMyIecTBa M HEIOCTATKH, MHAMKATOPHl METOJIa, MCIIOJIb3yEMbIE PacTBOPHI,
npuMeHeHHe MeTona). Momomerpus (IpeMMyIIecTBa M HEIOCTATKM, MHIMKATOPHl METONA HCIIOIb3yeMbIe
pacTBOpHBl, IpUMEHEHUE MeToAa). JuxpomaT MeTpus (IpeUMYIIECTBa U HEJIOCTATKH, MHAMKATOPbl METOAA
UCIIOJIb3yeMbl€ PaCTBOPHI, IPUMEHEHUE METO/a).

OcanutenbHOEe TUTPOBaHHE. YCIOBHUS NMPUMEHEHMsI OCAIUTENIbHOTO TUTpoBaHus. KpuBble ocaauTenbHOro
TUTpOBaHUA. MHAMKATOPBI OCAJUTEIBHOIO TUTPOBAHMS: OCAIUTEIIbHBIE WHIMKATOPBI, METaJLIOXPOMHBIE
MHKATOpPBI, aCOPOLIMOHHbIE HHAUKATOPbI. AprenromeTpus (MeTo] Mopa, Meton DasiHca).
Komnnexkconomerupuueckoe TuTpoBaHue. MeToabl KomiuiekcooOpa3zoBanusd. Kommuiekconomerpus. Tursl
KoMmIuiekCOHOB. Munnkaropsl. [Ipumenenue merona. [IpurorosineHnne u ctaHaapTu3anys pacTBopa TpuiioHa b.

Temamuka npakmuyecKux 3aHAMUIL U 1a00PAMOPHBIX Padom
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7 IlpakTnueckoe 3aHsaTue Pemienue 3agad pe3yjbTaraM KHCJIOTHO-OCHOBHOIO THTpoBaHusi. Pacuer m
HCIO0JIb30BaHNe KO3 PrumeHTa NONPaBKH K KOHIEHTPALMHU PacTBOpa.

8 Ilpaktuyeckoe 3ansatue Pacyer I C raabBaHM4eCKOro 3J1eMeHTa.

9 INpakTryeckoe 3ansTre Pemenne 3a1a4 pe3yabTaTaM 0CaaUTEILHOT0 THTPOBAHMS.

10 HpaKTI/I‘-ICCKOC 3aHsaTue Pemenne 3agayq pe3yabTaTaM KOMIVICKCOHOMETPUIECCKOIO TUTPOBAHUSA.

3 JIaGoparopHas pabota KanudpoBka MmepHoii mocyabl.

4 JlaGoparopnas padota Kucj10THO-0CHOBHOE THTPOBAHUE.

KoncyabTanus nepea 3k3aMeHOM.

IIpomexyTouHas aTTecTauus B gopMe IK3aMeHa

OINA|IDIRPIEPIDN

Bcero:
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI IMCHUTIJINHBI

3.1. TpeGoBaHUsI K MUHUMAJbHOMY MATEPHUATBLHO-TEXHUYECKOMY 00ecredeHUuI0 00yueHu st

Peanu3anus AUCIUITIIMHBI IPEIIONAraeT HaTUIue:

1) yuebHOro kabuHeTa, OCHAIIEHHOTO:

- pabo4urMH MECTaMU 10 KOJIMYECTBY O0YJAFOIIUXCS U MPETOIaBaATES;

- [IK, mpoekTopoM, 3KpaHOM;

- MEJIOBOM (MapKepHOii) JOCKOM, MelloM (MapKepamu JJis IOCKU) U CPEICTBAMHU ISl OUYUCTKHU
JTOCKH;

- MpOrpaMMHBIM oOecredeHreM o0mero u mpodecCHOHATLHOTO HAa3HAYCHUS, KOMIUICKTOM
y4e0HO-METOIUYECKON JOKYMEHTAIH, y4eOHOM, TPOU3BOJCTBEHHON U CIIPABOYHO TUTEPATypOil.

2) Jlabopartopuu «AHAIMTHYCCKON XUMHUI» WA aHATOTUYHOMN, OCHAIIIEHHON B COOTBETCTBUH C
NpUMEPHON TporpaMmoil 1o creuranbHocTH 18.02.12 TexHOJIOrUs aHAIMTUYECKOTO KOHTPOJIS
XUMHUYECKUX COCOUHEHUMN.

OOpa3oBatrenpHas OpraHM3alys, pealu3yrolas MporpaMMmy o crenuaibHocT 18.02.12
TexHONMOTHA aHATUTUYECKOTO KOHTPOJISI XMMHMUYECKHX COCIUHEHUU pacrmojiaracT MaTepHalIbHO-
TeXHUYECKOM 0a3oii, oOecrneunBaoIield MPOBEACHHE BCEX BHUAOB  JUCHUUIUIMHAPDHOW H
MEXIUCIUTIMHAPHOM TOATOTOBKH, JIA0OPATOPHBIX, M MPAKTHUUECKUX 3aHITHH OO0y4Yaromuxcs,
MPEIyCMOTPEHHBIX y4eOHBIM IUIAHOM, U COOTBETCTBYIOIICH JCHCTBYIOIIUM CaHUTAPHBIM U
MIPOTUBOIOKAPHBIM IPABUIIaM U HOpMaM.

3.2. UudopmanuonHoe odecriedeHne 00y4eHust

Ilepeuenb pexoMeHayeMbIX YUeOHBIX H3aannil, UHTepHeT-pecypcoB, 10MOJIHU-

TeJbHOM JTUTEPATYyPbI.

OcHoBHas JuTepaTypa (MCTOUYHUKH):

1. Eropos B. B., Ananutuueckas xumus: YueOnuk mis CI1O / B. B. Eropos, H. 1. BopoObesa,
N. T'. CunbBecTpoBa. - 2-¢ us., crep. - Cankr-IlerepOypr: Jlanb — 2023. — 144 c. // JIaHb: 31€KTpOHHO-
oubmmoteunas cucrema. - ISBN 978-5-507-47816-3. URL.: https://e.lanbook.com - Pexwum moctyna: mo
TIOATIHCKE.

2. NoOpsiackas WM. B., Anamutuueckas xumus. KadecTBEHHBIM M KOJWYCCTBEHHBIN aHAIIN3.
[Ipaktukym: Yuednoe nocodue mist CI1O / U. B. loOpsiackas. - 3-e usn., crep. - Cankr-IlerepOypr:
Jlanb — 2023. — 132 c. // Jlanb: snekTpoHHO-O0MOIMOTeHas cuctema. - ISBN 978-5-507-46823-2. - URL:
https://e.lanbook.com - Pexxum noctyma: mo mojmnucke.

3. 3o5010B, 0. A. BBeneHue B aHanMTHUECKYIO XUMUIO: yaeOHoe nocobue / FO. A. 3o10TOB. —

2-e w3n. — Mocksa: Jlaboparopus 3Hanmii, 2020. — 266 ¢. — JlaHb: 2JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/151516 Pexxum moctyma: mo HOIIHCKeE.
JlonosiHUTEIbHASA
1. Jypoe, FO0.}O. CnpaBounuk no ananutuueckoit xumuu / 10. FO. Jlypee. — 7-e u3a. -

Mocksa: Anbsuc, 2007. — 447 c.

JIEKTPOHHO-0NO0/IHOTEYHbIe CHCTEMBbI:

1. Dnexrponnas oubnmoreka CIIGI TU(TY) (ma 6aze ObC «bubnuoTex») [IpunamiexxHocTs —
cooctBennas CITIOI' TU(TY). Anpec caiita — http://bibl.Iti-gti.ru/

2. DnektpoHHas OubmuoTeuHas cucrema «Jlaub» https://e.lanbook.com IMpunamiexHOCT —
MOJIITHCKA.

3. E-library.ru — mayunas snektponnas Oubnmoreka - http:/elibrary.ru IpunamiexHocTs —
CTOPOHHSISL.

OOyuarorecss WHBAJIMIB W JIMIA C OrPAaHMYCHHBIMH BO3MOXKHOCTSMH  3710POBbSI
oOecreunBaOTCs  TEUaTHBIMM U (MJIM)  DJICKTPOHHBIMH  00pa30BaTENIbHBIMU  PECYpPCaMH,
aIanTHPOBAHHBIMU K OTPAaHMYEHUSIM HMX 310poBbsi. OOpa3oBaTenbHas Mporpamma 00ecreunuBaeTCs
y4e0HO-METOMYECKOI JOKYMEHTAIMEH 10 BCEM YYEOHBIM AUCIHHUILTHHAM (MOIYIISIM).

bubnmmoreka: YMTANBHBIA 3]l C BBIXOJOM B CETh WHTEPHET M OOECIICYCHHEM [OCTyIa B
ANIEKTPOHHYIO0 MH(POPMAIIMOHHO-00pa30BaTENIbHYIO cpeny oOpazoBarebHON opranu3anuu. OCHOBHOE
00OpyIOBaHUE: TEepPCOHATBLHBIE KOMITBIOTEPHI; CETeBOE O00OpydOBaHWME s BbIXoga B HHTepHeT;
JHMIEH3UOHHOE CHCTEMHOE IMporpaMMmHoe obecrieueHune. Crenuann3upoBaHHas MeOelb: CTOJIBL,
ckaMmeiiku. BMmectuMocTth — 30 mocagoYHBIX MECT.
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D1%83%D1%80%D1%8C%D0%B5,%20%D0%AE%D0%BB%D0%B8%D0%B9%20%D0%AE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://bibl.lti-gti.ru/
https://e.lanbook.com/
http://elibrary.ru/

VYuebnubiii mnan, PIIJI u ydeOHO-MeToAMYECKHE MaTepUalibl HAXOJSATCSd IO  CCBHUIKE:
http://technolog.edu.ru.

3.3 O0mme TpeOOBAHUSA K OPraHU3alUHM 00pa30BaTEJIBLHOI0 NpoLecca

3aHsTHS IPOBOASTCS B COOTBETCTBUHU C TPEOOBAHUSIMHU 10 TEXHUKE OE30MaCHOCTH B TEXHUUECKH
Y METOJIMYECKH OCHAIICHHBIX KAOMHETaxX B COOTBETCTBUHU C YUECOHBIM PACIIHCAHHEM.

3.4. KaagpoBoe o0ecnieuenne 00pa3oBaTeJIbHOTO Npouecca

Peanu3anusi ocHOBHOM npodeccrnoHaIbHON 00pa30BaTeIbHOM MPOTrPAMMEI TI0 CHEIUATBHOCTH
cpenHero npogeccruoHalIbHOrO 00pa3oBaHUs JIOJDKHA 00ECIeYrBAThCs MEAAarornyecKuMU KaJpami,
MMEIOIIMMH BBICIIEE 00pa30BaHKe, COOTBETCTBYIOIIEE MPOPUIIIO MTPET01aBAEMOM TUCIUILTHHBI.
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4. KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHUSI YYEFHOM JJUCIIUTIINHBI

KoHTponb u oIeHKa pe3ylbTaToOB OCBOEHHUS Y4YeOHOW AMCHUIUIMHBI OCYIIECTBISETCS
MpenoiaBaTesieM B MPOLIecce MPOBEACHUS CEMUHAPCKUX 3aHATUN, TECTUPOBAHUS, & TAKKE BBIMIOJIHEHUS
KOHTPOJbHBIX padoT.

Ouemca pe3yjibTaTOB 0CBOCHUSA yqeﬁnoﬁ AUCHHUIIIMHBI

Taoauna 5

PesyabTaTsl 00yyeHus

Kpurepun onenkn

MeToabl OLIEeHKH

Ymenua:

- ONHUCBHIBATH  MEXaHHM3M | - TPaBWJIbHOE OINKCAaHWE MEXaHH3Ma
XUMHUUYECKUX peakuil | XUMHUYECKUX PEAKIUi KOJIMYECTBEHHOTO U
KOJINYECTBEHHOTO U | Ka4eCTBEHHOI'0 aHaAJIN3a
KauyeCTBEHHOI'O aHaJIN3a;
- 000CHOBBIBaTb  BBIOOp | - OOOCHOBAaHHOCTH BBIOOpA METOIUKH
METOIUKHU aHalM3a, | aHAIN3a, PEAKTUBOB M OOOPYIOBAHHS B
PEaKTHBOB M XHMMHYECKOW | 3aBHCMOCTH oT TpeOoBaHUI
anmapaTypsl 10 | HOPMATHBHBIX M CIIPABOYHBIX JIOKYMCHTOB;
KOHKPETHOMY 33/IaHHUIO; .
YcTHBIN orpoc,
- TOTOBUTH pPacTBOpHI | -  COOJIFOJIGHWE  TOCIICOBATEIBLHOCTH .
N N [IUCHMEHHBIN orpoc,
3a/IaHHOW KOHIICHTPAIUU; OTIEpAIMi MPH MPUTOTOBIICHUH PACTBOPOB
. TECTHUPOBaHUE,  OIICHKA
pa3IMYHBIX KOHIICHTPAIU; N
BBIITOJIHEHHOM
- MPOBOAMTD | -  COOJIIOJICHUE  IOCIICIOBATEILHOCTH .
" N CaMOCTOSITENbHON
KOJINYECTBEHHBIN U | omepanui npu BBIIIOJTHEHU N AGOTLL
KAu4eCTBEHHBIM aHalN3 ¢ | KOJMYECTBEHHOI'O 51 KauyeCTBEHHOI'O p
DKCnepTHOE
COOJIIOIEHUEM MpaBWJjI | aHAJU30B;
HaOJIIOEHIE u
TEXHUKU 0€30IIaCHOCTH; - coOIroieune MIPaBHII TEXHUKU
| oueHuBaHuMe
0€30MacHOCTH MPH BBHITTOJIHEHUHU aHAIHU30B,
BBITIOJTHEHU S
- aHaIM3UpOBaTh CMECH | - TPABWIBHOCTH BBIMIOJIHEHUS aHAJIN3a
" MPAKTHYECKUX padoT.
KaTHOHOB 1 aHHUOHOB; cMecel KaTHOHOB M aHHOHOB;
- KOHTPOJIUPOBATH U | - mog0op METONOB KOHTPOJA MPOTEKAHUSI .
TpoHp AOOp A P p Texymuii KOHTPOJb B
OLICHUBATH MPOTEKaHNE | XUMHUYECKHUX MPOIECCOB;

XUMHYCCKUX ITPOLECCCOB,

- [pPaBUJIBHOCTb OLCHKH JIIPOTCKAHUA
XUMHUYCCKUX MMPOUCCCOB;

- TPOBOAUTH PACYETHl IO
XUMHYECKUM (opMylnaM U
YPaBHEHUSAM PEAKIIHIL;

- HpaBI/IJ'[BHOCTB HpOBGJIGHI/Iﬂ pacquOB 10
XUMHUYECKUM (opMylaM U ypaBHEHHSIM
peaKIuii;

- HNpPOU3BOAWUTL AaHAJIM3bl U

- CO6J'IIOI[€HI/I6 noCJaCA0BaTCIbHOCTH

dbopme 3aIIUTHI
MPAKTHYECKUX paboT

OIIEHHUBATh  JIOCTOBEPHOCThH | ONEpAlMid MPH BHIMIOJIHEHUU aHAIIN30B;
pe3yJIbTaTOB. - cOOMI0IeHNE TEXHUKU 0€30M1aCHOCTH TIPH

BBITTOJTHEHUH aHAJIU30B;

- OLEHKa JOCTOBEPHOCTH IOJYYEHHBIX

pEe3ynbTaTOB.
3uanus:
- arperatHble  COCTOAHMSA | - JAEMOHCTpalMs 3HAHUM arperaTHoOro
BEILIECTBA; COCTOSIHHSI BEILIECTB;
- AHAJIMTUYECKas | - IEMOHCTpAIUs 3HAHUN aHATUTUYECKOMN | Y CTHBIM o1poc,
KiaccuuKalys HOHOB; KJIacCU(UKAIIUU MOHOB; MU CHbMEHHBIN ompoc,
- Iocyha, amnmaparypa U |-  JEMOHCTpalMs 3HAaHUW  IOCY[bl, | TECTUPOBAHHUE,  OLIEHKA
TEXHUKA BBITIOJIHEHUS | almapaTypbl M TEXHUKU BBIIIOJHEHUS | BBIIOJHEHHOU
AHAJIN30B; AHAJIU30B; CaMOCTOATEIIbHON
- 3HaYCHWE XWUMHYECKOTO | - JCMOHCTpAllMs 3HAHWN 3HAYCHHUS | PAOOTHI
aHanusa, METOJIbl | XUMUYECKOTO aHams3a, METOJIOB
KaueCTBEHHOI'0 "
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KOJIMYCCTBCHHOTI'O

daHaJIn3a | Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O

XHUMHUYCCKUX COC,I[HHCHHﬁ; aHaJIn3a XUMHUYCCKUX COG,Z[PIHCHPlﬁ;

- MEePUOIUYHOCTH
3JIEMEHTOB;

CBOWCTB | - IEMOHCTpAIS 3HAHUW MEPUOTUYHOCTH
CBOMCTB 2JICMEHTOB;

- CIIOCOOBI BBIPAXCHUA | - ACMOHCTpalus 3HaHUH  CHOCO0O0B
KOHICHTPpAlMKU BCIICCTB, BBIPAXKCHUA KOHICHTpPAIWN BCIICCTB,

- TEOpPETHYECKHUE
METO/IOB aHAJIN3a;

OCHOBEI | - OIEMOHCTpalusa 3HAHUH TECOPECTUUCCKUX
OCHOB MCTOJOOB aHaJIn3a,

- TEOPECTUUCCKHUC
XUMHNYCCKUX n

OCHOBHI | - JIEMOHCTpAIMs 3HAHUH TEOPETHUECKUX
(Gu3MKO- | OCHOB ~ XMMHUYECKMX M (PU3UKO-

XUMHYCCKUX ITPOLECCOB, XUMHUYCCKUX ITPOLECCOB,

AdHaAJIN30B,

- TCXHUKY BBIIIOJIHCHUSA | - ACMOHCTpaluia 3HAHUH TCXHHUKU

BBITIOJIHCHHU A aHAJINU30B,

- THIIBI OIIHOOK B aHaJIn3c, - ACMOHCTpalunsa 3HAHUM THIIOB OIIMOOK B

aHaJIn3cC,

- YCTpPOWCTBO
J1a00paTOPHOTO

OKCILUTyaTaluu.

OCHOBHOIO | - JE€MOHCTpAalMs 3HAaHUW YCTPOMCTBA
OCHOBHOT'O 1a00paTOPHOTO

000pyIOBaHUS | IMpaBwiia €ro | 000pyIOoBaHUS u paBuI ero

9KCILTyaTaluu.

IlpakTH4yeckue 3aHATUSA

Taoauna 6

Tema qUCHUIIIIUHEI

HaunmenoBanue TeMbl
1 KpaTKoe Coep KaHue 3aHsATUS

O0newM,
aKaJ.
Yachl

®dopwma npoBee-
HUS 3aHATUSA

Teopetnueckue oc-
HOBBI aHAJIUTUYE-
CKOUW XNMHUU

Pacuer HOpMaJIBHOM ¥ MOJISIPHOM KOHLIEHTpALUH
pacTBOPOB.

Pacuer maccoBoli 1onu pactBopa. Beruucnenue
TUTPA pacTBoOpa.

QOunas

OCHOBBI Ka4ECTBEH-
HOT'O a”HaJin3a

Brruncnenne pacTBOPUMOCTH 3JIEKTPOJIHMTAa B BOJE.
OrieHKa BO3MOXHOCTH 00pa30BaHUs OCaIKa.
Brrancnenue u cpaBHeHHE paCTBOPUMOCTH BEIIECTB B
BOAC M B IPUCYTCTBUU OAHOMMCHHBLIX HOHOB.

QOunas

Bbruucnenne pH um pOH pacTBOpOB CHIBHBIX U
c1a0bIX KUCTIOT U OCHOBaHUI.

Pacuer pH OydepHOil KHCIOTHBIX M OCHOBHBIX
OyhepHBIX cHCTEM.

Brruucnenue usmenenue pH OydepHbIX cucreM npu
N00aBIIEHUH PACTBOPOB KUCIIOT U IIEIOYEH.

Ounas

VpaBuuBanue OBP wmerogamMm 53JI€KTPOHHOTO H
AJIEKTPOHHO-HOHHOTO OAJIaHCOB.

QOunas

HOFpCH_IHOCTB B XHU-
MHYCCKOM aHaAJIN3¢

Beruucienue  aOCOMOTHOM Y OTHOCHUTEIIBHON
MOTPEIIHOCTH B PE3YJIbTAaTaX aHAIN3A.

Ounas

I'paBumeTpHUUecKuil
aHaJIN3

Pemenne 3agau no pe3yiibTaTaM IrpaBUMETPUICCKOTO
aHaJInu3a.

QOunas

Turpumerpuueckue
METO/Ibl aHAIN3a

Pemenne 3amau pesynbraTaM KHCJIOTHO-OCHOBHOTO
TUTPOBAHMS.
Pacuer u ucnonpzoBanue Ko3QPHUIMEHTA TONPABKU K

KOHIICHTPAIIUU pacTBOPA.

QOunasn
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O0BeM,
HaumenoBanue Tembl ®dopma nposee-
Tema quCOUILIMHEL aKag,.
U KpaTKoe COJIep KaHue 3aHATUS HUS 3aHATUS
9achl
Pacuer D/1C ranpBaHMYECKOTO 3JIEMEHTA.
2 Ounas
Pemenne 3amau  pesynpraTaM  OCaAMTEILHOTO
1 Ounas
TUTPOBAHUS.
Pemenne 3amau  pe3ynbraraM  KOMILIEKCOHO- 1 Ounas
METPUYECKOTO TUTPOBAHHSI.
JlaGopaTopHble 3aHATHS
Taoaunma 7
O0OneM,
/H Tema aKkaj. dopma KOHTPOJIS
Yachl
1 HccnenoBanne KavyeCTBEHHBIX pPEaKIUil HOHOB. 4 OreHka BBITIOJIHEHHOM ca-
Onpenenenre HEM3BECTHOrO HOHA B PacTBOPE. MOCTOSATEIBHOMN paboTHI
2 [TonrotoBka M HCIOJIB30BAHUE AHATUTHUYECKUX 4 OreHka BBITIOJIHEHHOM ca-
BecoB. B3pemmnBanue. MOCTOSITEJIbHON pabOThI
. OreHka BBIMIOJIHEHHOM ca-
3 KanubpoBka MepHO# OCYTBI. 4 .
MOCTOSITEJIbHON pabOThI
OreHka BBITIOJIHEHHOM ca-
4 KucinotHo-oCHOBHOE TUTPOBaHHE. 4

MOCTOSITEJIbHON pabOThI

[Tpu ueBbimonHenuu 6omee 50% nadbopaTopHbIX PadOT AUCHMILTUHBI O0YUYAIOUIHIICS HE MOXKET

MMPETCHAOBATh HA OTMCTKY BBILIC, UYCM «YAOBJICTBOPUTCIILHO» 3a SK3aMCH I10 JUCIUIIJIINHC.

TeKYH_IHﬁ KOHTPOJIb 3HAaHUM U OIICHKa C(l)OpMPIpOBaHHOCTI/I KOMIIETEHITH OCYHICCTBIIACTCA ITPU

HUCITIOJIB30BaHNU q)OHI[a OICHOYHBIX CPCACTB, NPECACTABICHHOI'O B IPHUJIOKCHHUN A.
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HNPUJIOXEHUE A ®OH/I OHEHOYHbIX CPEACTB JUCHUIIJIMHbI «cAHAJIMTUYE-
CKAS XUMUS»

DopMOH aTTECTALIMHU 110 JUCUHUIUIMHE SBIISIETCS SK3AMEH.

KoMm1eKT KOHTPOJIbHO-0LIEHOYHBIX CPEICTB

IIpumep KOHTPOJILHOI Pa0OTHI N0 AUCHUILIUHE
PaccunraiiTe Kakyr0 Maccy THIPOKCHIA HATpUs HEOOXOAMMO B3BECUTH I npuroToBneHus 1 i 0,5M
pactBopa ruapokcuaa Harpus. [Ipu pacuére yuyture, 4TO MaccoBas J0Ji THAPOKCHIA HATPUS B peak-
THUBE cocTasisieT 99%.
Brruucnure HopMalibHYI0 KOHILIEHTpalrio 250 Mi pacTBOpa r’UAPOKCHIA Kalusl, €CITU U3BECTHO, YTO /IS
MOJTHOM ero HeWTpanu3anuu norpedosanock 150 mur 0,25M pacTtBopa CepHOM KUCITOTHI.
PaccuuTaiite kakoit 00beM Boabl cienyer no6aButh k 100 M 1M pacTBopa CONSTHONW KHUCIOTHI, TS
nonydenus 0,1M pactBopa 3TOM KUCIOTHI.

Kaxoit 00beM Bozbl cienyer no6asuts k 200,0mi 0,10001. ( f, = —) pacTBOpa auxpomara Kamus (

[

K,Cr,0. ) uli IOJly4eHHUsl pacTBOpa ¢ TUTPOM IO xkene3y (7 (K ,Cr,0, / Fe) ), paBHbIM 0,005000r/M11?

Bpems Ha BbInoIHeHHE: 45 MUHYT
Kpurepun onenku:

° BbITIOJIHEHO O0s1ee 90% paboThl — OIIEHKA «OTIMYHOY

° BbITIOJIHEHO OT 70 710 89% paboThI — OIIEHKA «XOPOIIIO»

° BBITIOJIHEHO OT 51 110 69% paboThl — OLIEHKA «YAOBIETBOPUTEIHHOY
. BbITIOJIHEHO MeHee 50% padoThl — OLIEHKA «HEYTOBICTBOPUTEIHHOY.

Ilepeyenb BONPOCOB /i NPOBEACHUS MPOMEKYTOYHOM aTTecTalui B (popme IK3a-
MEHa 10 JMCHMILINHE: KAHAJIUTHYCCKAS XUMHUD»
Teopernyeckue BONPOCH! JUCHUILIUHE
1. AHanuTHueckas XUMUA: MOHATHE, LElIb, 3aJadd, CpeacTBa. Buabl METONOB aHaIM3a.
AHanuThueckas peakuuds M AHWIWNTUYECKUN CUTHAN: TMOHATHE, OpUMEphl (MUHUMYM 2 JUIs
KayeCTBEHHOI'0 1 MUHUMYM 2 JJIs1 KOJTMYECTBEHHOTO aHAJIN34).

2. «Cyxoi» M «MOKpBIif» METOIBI aHaM3a: TOHATHE, XapaKTepUCTHKA, cdepa M MPUMEPHI
MPUMEHEHHUS.

3. MeTo bl KaueCTBEHHOTO aHaIn3a (Kakrue ObIBalOT, OCHOBHBIE IPUHIIUIIBI U OTPAaHUYEHUS).

4. KavecrBennsiit ananus karuonoB | rpynmer (Na®, K*, NHs"). Ilpumepsl KauecTBEHHBIX,
crenn(pUIeCKUX peaKifii U TPYIIOBBIX peareHTOB.

S. KauecTennnlit ananus katuonos |l rpymmer (Ag*, Hg', Pb?"). IlpuMepsl KayeCTBEHHBIX,
crenn(pUIeCKUX peaKifii U TPYIIOBBIX peareHTOB.

6. KauecTpennblit ananus katuonos |1 rpymmsr (Ca?*, Sr?*, Ba?*, Ph?"). [IpuMephbl KaueCTBEHHBIX,

crenu(UUECKUX PEAKIU U TPYIIOBBIX PEareHTOB.

7. KauecTBenHbIif anamms karnornos 1V rpymmsr (AR, Cr3*, Zn?*, As(111), As(V), Sn?*, Sn(IV)).
[TpyMepsl KaueCTBEHHBIX, CIENU(PUIECKUX PEAKIMI U IPYIIIIOBLIX PEArEHTOB.

8. KauecTBeHHbIi ananmu3 katnonos V rpymmsl (Bi®Y, Mg?*, Fe?*, Fe**, Mn?*, Sd(lll), Sb(V)).
[TpyMepsl KaueCTBEHHBIX, CIENU(PUIECKUX PEAKIMI U IPYIIIIOBLIX PEArEHTOB.

9. KauecTBeHHbIil anHamu3 katmonoB VI rpymmer (Co?*, Ni?*, Cu?*, Cd?**, Hg®"). Ilpumeps
Ka4eCTBEHHBIX, CIIENN(DPUISCKUX PEaKIUi ¥ TPYIIOBBIX PEareHTOB.

10. KauecTBeHHbIN aHainM3 aHWOHOB 1-0#f aHamuTuuecko rpymmsl (Cl°), Br, I, S%, NOy, NO3).
[Ipumepsl KaueCTBEHHBIX U CIIEIU(PUUECKUX pPEeaKIINi.

11. KauecTBeHHbI aHAIN3 AaHUOHOB 2-0M aHATTMTUYECKOM TPYIIIBI (8042', S03%, $,03%, COs%, PO4*
, AsO+*, AsO3*). TIpuMepsI KaueCTBEHHBIX ¥ CTIEIU(DHUECKHX PEaKIIHii.

12. KauecTBeHHBII aHAaNU3 OPraHUYECKUX COCTUHEHHM, OSJeMEHTapHbIM aHanmu3. [Ipumepsr
Ka4eCTBEHHBIX PEAKIUM.

13. KadecTBeHHBII aHANINW3 OpPraHUYECKUX COCAMHEHHH, (YHKIMOHANBHBIM aHamu3. [Ipumeps
KaueCTBEHHBIX PEAKLIUMN.

14. KonnuecTBeHHbIl aHANMM3a, CyIITHOCTH OCHOBHBIX METOJIOB.
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15. I'paBumeTprYEeCKUN aHaANIW3: OCHOBHBIC IIOHATHUSA, BUJbI, YCJIOBHMS NpUMEHEHUA. Paznuunsd
MEXy TPAaBUMETPUICCKON M OCAKICHHON (hopMamH.

16. PaBHOBecusi B rereporeHHbIX cuUcTeMax (pacTBop-ocanaok). [IpousBeneHue pacTBOPUMOCTH.
YcnoBue oOpa3zoBaHus OcaKa.

17. Turpumerpuuecknil aHaiau3: OCHOBHbBIE IIOHSTHS, BHUJAbBI, YCIOBHS IPUMEHEHHA. MeTomsl
TUTpPOBaHUs (TIpsAMOE, 0OpaTHOE, 3aMECTUTEIILHOE).

18. Touka skBuBasieHTHOCTH. Metoasl ¢ukcanuu. Otamuus or KTT. Kpusbsie tuTpoBaHwms:
MIPUMEHEHHUE.

19.  KucnoTHO-OCHOBHOE TUTpOBaHHE. XapaKTEPUCTHKA MET0/1a, paboune pacTBOpsl. MHINKATOPHI.
KpuBbie TuTpoBanus.

20. Kommexkconomerpruueckoe TutpoBanue. CriocoObl TATPOBaHUS, UHIUKATOPHI.

21. OKHCINTENEHO-BOCCTAHOBUTENbHOE THTpoBaHue. [TepManranaToMeTpus. Momomerpus.

22. OcamurenpHOoe THUTpOBaHUE. ApreHromerpus. Mepkypomerpus. CynbhaToMeTprUIecKoe
TUTPOBAHUE.

23.  PacTBophl: TOHSTHE, BUIBI, CIOCOOBI MPHUTOTOBICHHUS. KOHIIEHTpaIMst pacTBOPOB: BHIBL,
CHOCOOBI BBIPAXKEHHUSI, B3aMOCBS3b.

24, Bomopousriii mokaszarens pacTBopa: MOHSATHE, 3HAUYCHUE, TPUMEHEeHNEe. bydepHble pacTBOPHI:
MOHSTHE, TPUMEHEHHE.

25. UYwmcrora peakTHBOB, MpaBuja BBIOOpa peareHTa. TouHocTh aHammza. OOme mpasBuia

MaTeMaTU4YeCKOM U MeTpOHOFquCKOfI 06pa6OTKI/I PE3YyJIbTATOB aHAJIN3A.
HpaKaneCKne BOIIPOCHI MO TUCHUIIIMHE

1. B kakoM orHomieHuu HeoOxomuMo B3sATh 14%-Hblil U 56%-ublll pacTBop H2SO4, uTOOBI
puroToBUTh 20%-HbIi pacTBOP CEPHON KUCIIOTHI.

2. Paccunraiite THTp pacTBOpa, ecau B 25 cM® Haxomures 0,5 r NaOH.

3. Hasecky Na2C20s 0,3580 r pactBopuiu B o6beme 100 cm®. Ha turposamme 20,00 cm®

TIONy4eHHOro pacTBopa B cpeaneM HyxkHO 21,20 cm® pactBopa KMnOgs. OmpenenuTs MONAPHYIO
KOHLIEHTPALIMIO SKBUBaJIEHTa U TUTP pacTBopa KMnOa.

4. 3anuuuTe cIeayoLe BETUYUHbBI B COOTBETCTBUY C CHCTEMHBIMM euHUIIaMu cuctemsl CH, He
WCIIOJIB3YSl KpaTHBIC U JIobHBIE equHUIbl m3Meperus: 10 000 000 000 mkr, 0,000 000 2 1, 67,345 1T,
0,0073 w1, 2 MK, 3,3 gaca, 10 I'r, 0,05 mv®.

5. OmnpenenuTe MacCOBYIO JIOJIIO MOTEPH B TJIMHE TPU NMPOKAIMBAHUH, €CIIM Macca HaBECKH K
IIpoKaluBaHuIo paBHa 1,9126 r, a macca nocine npokanusanus 1,7412 r.

6. OnpenenuTs, kakas Macca K| Haxommres B 2*10 M3 pactBopa, eciu Tutp ero pasen 0,0166
r/MiL.

1. Tutp pactBopa KMnOg B pe3yibrarte pacuera paseH 0,013705 r/mu. [Iponussenute okpyrieHne
JAHHOM BEJMYUHBI B COOTBETCTBUHU C PA3IMYHBIMU KJIaCCAaMU TOYHOCTH BECOB.

8. [TpousBecTr HEOOXOMMBIE PACUETHI IS MPUTOTOBICHUs 25%-Horo pactBopa H2S u3 60%-Horo
pacTBopa.

9. Monsipaas konueHtpanusi skBuBaneHToB C(1/2H2SO4) = 0,05 monb/n. Onpenenuts THTP U
MOJISIPHYIO KOHIIeHTpanuio pactBopa H2SOq.

10.  OmpenenuTe MPOIEHTHOE MAaCcCOBOE COJEpKAaHWE XJIOpHaa KoOambTa B HHIUKATOPHOM

CHJIMKAarese, eCJIM METOJIOM OTTOHKH ObLIO ompezeneHo, yTo 10 r oTpaboTaBIIero CUIMKarens coaepxar
0,1 r Bozbl. HeHachIeHHBIMU KPUCTAUIOTHAPATaMU TTPEHEOPEYb.

11. W3 HaBecku kapOoHaTHOU mopojsl Maccoi 0,5014 r mocie HEeCKOMBKUX ONEepaluil MoIydeHo

0,6497 r rpaumetpudeckoit popmer CaSO4. PaccumnTaiite Mmaccoryro oo CaCO3 B oOpa3iie.

12. Hyx#o npurotoButs 100 Mt 10%-noro pactBopa BaClz. 3BecTHO, 4TO mpemnapar XJIOpHCTOrO

Oapust XpaHUIJICS B HETUIOTHO 3aKPBITOM OaHKe.

13. Omnpenenure SKBHUBAJICHT OKHUCIIUTENS u BOCCTaHOBUTEIIS B peakuuu
2KMnO4 + 5HNO:2 + 3H2S04 — 2MnS0O4 + K2SO4 + SHNO3 + 3H20

14. Onpenenuts 30JpHOCTh TBEPAOTO TOIUIMBA, €CIM Macca Iycroro turias pasHa 25,3086,

Macca TUTJIS C HAaBECKOM TOIUIMBa paBHa 26,8163 r macca TUIJISE C HABECKOM MOCIE MPOKaIUBaHUs
—254274r.
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15. B kakoMm orHomieHuu HeoOxomuMo B3sTh 15%-Hblii u 80%-Hbll pacTBop H2SO4, uTOOBI
puUrotoBUTh 20%-HbI paCTBOP CEPHOM KHUCIOTBHI.

16.  Paccuuraiite TMTp pacTBopa, eciu B 25 cm® naxomutes 0,05 r NaOH.

17. Haeecky NaOH 0,3580 r pactBopmmm B obwbeme 100 cm®. Ha tutpoBamme 20,00 cm
TIOJydeHHOTro pactBopa B cpendeM HyxHo 21,20 cm® pactBopa HCI. Omnpenmenuts MonspHYIo
KOHIICHTPAIIMIO SKBUBaJIEHTa U THTP pacTBopa HCI.

18.  3anwmmuTe cienyrONIMe BEINYUHBI B COOTBETCTBUU C CHCTEMHBIMU equHUIIamMu cuctemsl CU, He
WCIIONB3YS KpaTHbIC U J0dbHbIC equHuibl u3meperus: 10 000 000 000 mkr, 0,000 000 2 T, 67,345 rr,
0,0073 w1, 2 MK, 3,3 gaca, 10 T'r, 0,05 om®.

3

19. Onpenenuth MacCcoOBYIO JOJNIO NMOTEPH B TJIMHE NPU MPOKAIMBAHUHU, €CIIM Macca HaBECKU K
npokanuBanuto paBHa 1,0723 r, a macca nociie npokanuBanus 0,7412 r.

20. ITpu npokanuanuu 0,7562 r ruapokcuaa xeneza Fe(OH)2 momydyeno 0,3845 r okcuaa xesnesa
Fe203. KakoBo conepxanue xeses3a B aHAIM3UPpyeMoM o0pasiie?

21. OnpenenuTs, kakas Macca K| Haxomutes B 2*10% M3 pactBopa, eciu Tutp ero pasen 0,0166
/ML

22. Tutp pactBopa KMnOs B pesynbrate pacuera paseH 0,013705 r/mun. [IpousBenure okpyrieHue
JTAHHOW BEJTMYMHBI B COOTBETCTBUU C PA3IMIHBIMU KJIACCAMUA TOYHOCTH BECOB.

23. [IpousBecTn HEOOXOAMMBIE pacueTsl 171 mpurotoBieHus 60%-noro pacrsopa HoS u3 25%-noro
pacTBopa.

24, Onpenenure MNPOLEHTHOE MAacCOBOE COAEpXKaHUE XJopHaa KobanbTa B HMHIUKATOPHOM

CHJIMKAreJie, €CJIM METOJIOM OTTOHKH OBLIIO OIPEJICNICHO, YTO 5 I' 0TPadOTABIIEr0 CHIIMKATeIs COJICPIKAT
0,5 r Boabl. HeHachIEHHBIME KPHCTAJUIOTHAPATAMU TIPEHEOPEYb.
25.  Hyxuo npurotosuth 100 mi 10%-noro pactBopa CoCly. M3BecTHO, 4TO mpemnapar XJI0pucToro
KOOaJIbTa XpaHWJICS B HEIUIOTHO 3aKPHITOH OaHKe.

IlepeyeHb MeTOANYECKHUX BOIIPOCOB

1. OnummMre METOOUKY Ka4ECTBEHHOTO CYXOIr0 aHAJIM3a COJH

2. CocTaBbTe METOIMKY KaUE€CTBEHHOT'O aHAJIM3a CYXOW CMECH COJIel

3. CocTaBpTe METOMKY IPOBEAEHUS THTPUMETPUUYECKOTO aHAIN3a

4. CocTaBbTe METOAMKY ITPOBEICHUS TPABUMETPUUYECKOTO aHaIu3a (OTTOHKA)

S. CocTaBbTe METOJIUKY ITPOBEACHUS TPABUMETPUUYECKOT0 aHATIN3a (OCaXIeHHUE)

6. CocTaBbTe METOIMKY ITPOBEACHUS TOTEHIIMOMETPUUECKOT0 aHAIIN3a

7. CocTaBpTe METOIMKY IPOBEJEHUS aMIIEPOMETPHUUECKOI0 aHAJIN3a

8. CocTaBbTe METOIUKY ITPOBEAEHUS (POTOMETPUUYECKOTO aHATHN3a

9. CocTaBbTe METOMKY IIPOBEJEHUS PEHTIE€HOCTPYKTYPHOI'O aHAIN3a

10. CocTaBbTe METOIUKY IIPOBEJCHUS CIIEKTPOMETPUYECKOTO aHAIH3a

11.  CoctaBbTe METOAMKY MPUTOTOBICHUS CTAaHJAPTU30BAHHOTO pacTBOpa (MEPBUYHBIN CTaHAAPT)
12. CocraBbTe METOUKY IPUTOTOBJICHHUS CTAHAAPTU30BAHHOTO pacTBOpa (BTOPUYHBIN CTaHIAPT)
13. CoctaBbTe METOAMKY IIPUTOTOBJICHUS pACTBOPA U3BECTHOM KOHIIEHTPALIMHU U3 CYXOr0 BEeIeCTBa
14.  CocraBbTe METOAMKY MPUTOTOBIIEHHUSI PACTBOPA U3BECTHOW KOHIIEHTPALMU IyTeM pa30aBieHus
pacTtBopa

15.  CocraBbTe METOJIMKY NMPUTOTOBIIEHUS PACTBOpPA M3BECTHOW KOHIIEHTpAIMM IyTEM CMELICHUS
JIByX pacTBOPOB U3BECTHOI KOHLIEHTPALUH

16. MuHnumanbHO He00X0AUMBII Ha0op 000pyAOBaHUs Ui IPaBUMETPHUUECKOT0 aHAIIN3a

17. MuHuManbHO HEOOXOIUMBIN HaOOp 000PYIOBaHMS Ul TATPUMETPUUECKOTO aHATTN3a

18.  Ilpemnoxkwure BuA (METOI/CIIOCO0) KAadeCTBEHHOTO aHANIW3a IpH (UHAHCOBOM OIODKETE

uccienoBaHus Ha rof: a) ycinoBHbeie 5 000 pyOGmeit B mecsir; 6) yei. 50 000 pyOneit B Mecsir; B) yci.
500 000 pyOneit B Mecsl.

19.  Becbl: BUJIBI, TOYHOCTD, IPAaBUIIA PAOOTHI

20. bropetka, nmumnerka, no3atop. CXoACTBa, pa3inyus, Ha3HAYCHHE

21. CocTaBbTe METOAMKY IIPOMBIBaHHS pacTBOpA JAcKaHTallMEN

22. [ToaroroBka mocy bl Jyisi IPOBEICHUS aHAIN3a (MMOPSAAOK ACHCTBUHN, TpaBUiIa BRIOOPA MOOIIIHMX

CpCACTB U paCTBOpI/ITeHef/'I, OTJINYUA B BLI60pe MCTOAA CYHIKH B 3aBUCUMOCTHU OT KOJIMYCCTBA BCIICCTBA
JUTs aHAJTH3A)
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23.  Ilocyna u3 pa3iWYHBIX MaTepHajOB: OCHOBHBIE YEPThI, IpaBUiIa BbIOOpa

24, [TpaBuna pabOTHI ¢ ANEKTPUICCKUMHU U HarpeBaTEIbHBIMHA MPUOOpaMU

25.  CocraBbTe METOAMKY MPUTOTOBIICHHUS PACTBOpPA M3BECTHOM KOHICHTPAIMU IYTEM CMEIICHUS
JIBYX PaCTBOPOB M3BECTHOM KOHIICHTPAIIUU
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