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1. MACIIOPT NIPOI'PAMMbI YYEBHOM JUCLUIIJIUHBI
OI1. 03 AHAJIUTHYECKAA XUMUSA

1.1. O61acTh NPUMEHEHUsI IPOTrPAMMBI

[Iporpamma  y4yeOHOW  OUCHMIUIMHBI ~ SIBJIIIETCSI  YacThlO  OCHOBHOM
npodeccruonansHOi 00pa3zoBaTeabHON MporpaMMbl B cooTBeTcTBHH ¢ PI'OC 110
cnenrasibHocTH 18.02.12 TexHOMOrHS aHATUTHYECKOrO KOHTPOJIS XUMHYECKHUX
COeJIMHEHUM.

[Iporpamma y4eOHOW JOUCHUIUIMHBI MOXET OBbITh HCIOJb30BaHa B
JOTIOTHUTEIBHOM — MPO(PECCHOHAIBHOM  00pa30BaHMM  JIOJDKHOCTH — CTapUIETro
TEXHHUKA.

1.2. MecTto AMCUMILIMHBI B CTPYKTYpe OCHOBHOH NPOodecCHOHAIBHOM
o0pa3oBaTeJIbHOM NIPOrPAMMBI:

JuciumirHa «AHanuTHYECKasi XUMUS» B COOTBETCTBUU C YYEOHBIM ILJIAHOM
IIPOrpaMMbl  TTOATOTOBKH CIIELIMAIIMCTOB CPEIHETO0 3BEHA II0 CIEHHAIBHOCTH
18.02.12 TexHonorus aHAJIUTHYECKOTO KOHTPOJISI XHMHYECKHX COCAUHEHUUN
OTHOCHUTCS K 001IenpohecCuOHaIbHBIM JUCHUILUIMHAM TPO(ECCHOHATBHOIO LUKJIIA
nox naaexkcom OI1.03

1.3. Heanm u 3agaum AUCHMUIUIMHBI — TpeOOBaHMSI K pe3yJjbTaTaM
OCBOCHHS COACPKAHUS TUCHUIINHBI

B pe3ynbTaTe 0CBOCHUS TUCIUILUIMHBI 00YUYarOITUICS TOKEH:

yMeTh:

® ONKCHIBATH MEXAHU3M XUMHUUYECKHX PEAKIHMN KOJUYECTBEHHOTO W
KaueCTBEHHOTI'O aHAJIN3a;

e 00OCHOBBIBATH BBHIOOP METOJIWKH aHANIM3a, PEAKTHUBOB M XHMHYCCKOU
armaparypsbl 10 KOHKPETHOMY 33JIaHUIO;

® TOTOBUTH PACTBOPHI 3aJJaHHON KOHLICHTPALIUY;

® [IPOBOJUTh KAUYECTBEHHBIA U KOJMWYECTBEHHBIN aHAIU3 C COOIIOJICHUEM
MPaBUJI TEXHUKU O€30MaCHOCTH;

® AHAJIM3UPOBATH CMECH KATUOHOB U AHUOHOB;

® KOHTPOJIMPOBATH U OLIEHUBATH MPOTEKAHUE XUMUUYECKHUX MPOIECCOB;

® [IPOBOJUTH PACUETHI 0 XUMUUECKUM (POpMyJiaM U ypaBHEHUSIM PEaKIIHil;

® NIPOU3BOJINTH AHAJIM3bI U OLIEHUBATH JOCTOBEPHOCTH PE3YJIHTATOB.

3HATDb:

® arperaTHbIC COCTOSIHUS BEIIECTBA;

® AHAJTUTUYECKYIO KJIACCU(DUKAITHIO NOHOB,;

® anmnaparypy M TEXHUKY BBIIIOJHEHUS aHATIU30B;

e 3HaYeHHE XMMHYECKOrO  aHajauW3a, METOJbl KAYeCTBEHHOIO U
KOJIMYECTBCHHOT'O aHAJIN3a XUMHUYECKUX COCTUHEHUI;

® IEPUOJAUYHOCTH CBOMCTB 3JIEMEHTOB;

® CII0COOBI BBIPAKCHHS KOHIICHTPAIIMH BEIIECTB;



® TEOPETUYECKHE OCHOBBI METOJIOB aHAJIN3A;

® TEXHUKY BBITIOJIHEHHUS aHAJIU30B;

® TUIIbI OIIMOOK B aHAJIM3E;

® YCTPOWCTBO OCHOBHOTO JabOpaTOpHOTO OOOPYAOBaHHMS M TpPaBHIIA €TO
AKCILTyaTal|H.

[Ipouecc u3yueHus: AUCUUIUIMHBI HApaBieH Ha (JOPMUPOBAHUE HIIEMEHTOB
cineayromux komnereHuuid B cootBerctBUU ¢ GI'OC CIIO u OIIOII CIIO mo
JTAHHOMY HaIlpaBJIEHUIO MOATOTOBKHU (CIEUUATBHOCTH):

npogeccuonanbubix (I1K):

° IIK 1.1. OueHuBaTh COOTBETCTBHE METOIMKHM 3aJadyaM aHAJIM3a II0
JIana3oHy U3MEPSIEMbIX 3HAYEHUN U TOYHOCTH.

o [1K 1.2. BeiOupaTh onTUMaIbHbIE METO/IbI AaHATIN3A.

o [IK 1.4. PaboTaTth ¢ XMMUYECKUMH BEILIECTBAMU U O0OPYJOBAHUEM C
cOOJIIOICHUEM OTPACJIEBBIX HOPM U SKOJIOTMYECKOM O€30MacCHOCTH.

° IIK 2.2. IIpoBOoaWTh Kauye€CTBEHHBIH M KOJWYECTBEHHBIM aHAIU3

HCOPraHNMYCCKNX MW  OPraHM4YCCKHX  BCIHICCTB XHMHUYCCKUMH U (I)HSI/IKO-
XUMHMYCCKMMH MCTOJaMHM.

1.4. PexoMeHayeMoOe KOJIMYECTBO YACOB HA 0CBOEHUE MPOrPaMMbIl
TUCHUNIHHBI:
MaKCHUMAaJIbHOM yueOHOU Harpy3ku oOydatomierocsi 148 yacos, B TOM uucIie:
00s13aTeJILHOI ayTMTOPHON yueOHOM Harpy3ku oOyuaromerocs 112 gacos;
ITATT paboTs! oOy4aromerocs 36 4acos.

2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIIUILIAHBI

2.1. O0beM yueOHOH JUCHUIJIMHBI U BHIbI YUeOHOH padoThl

Buo yueonoit pabomut Oovem
uacoe

MaxkcumasnbHasi yaeOHas HArpy3Ka (Bcero) 148
Oo0s13aTesibHAs ayIUTOPHAas yueOHasi Harpy3ka (Bcero) 112
B TOM YHCJIE:
JICKLIIMOHHBIEC 3aHATHS 64
n1a00paTOPHBIE 3aHATHUS 48
MIPAKTUYECKUE 3aHSATHUS
KOHTPOJIbHBIE Pa0OThI
KypcoBasi paboTa (IpoeKT) (eciu npedycmompero)
CamocrosiTesibHasi padoTa 00yuawierocst (Bcero)
B TOM YHCJIE:
Pegepamvi, domawnss paboma
IIpomedsicymounas ammecmayusi 8 (hopme. IK3AMEH 36




2.2. TemaTu4eckuii IJIaH U copep:kaHue ydeoHou aucuuniannbl OI1.03 AHaauTH4yeckass XUMUs

HanmenoBanmue pazienoB | Coaep:xxkaHue yueOHOIro MaTepHaJia, JadopaTopHble U NPaKTHYeCKHe PadoThI, O0bem YpoBenn
U TeM caMoCTosiTe/IbHAasi padoTa 00y4arImmuXxcst 4yacoB YCBOECHUS

1 2 3 4

Pazjen 1. TeopeTnueckue 0OCHOBBI AHATUTHYECKOH XMMHH
Tema 1.1. BBenenne Coaep:xxanue yueOHOIro MaTepHuaJia
1 | [IpenMeT aHaMUTUYECKON XMMHHU, €€ 3HaUeHUE U 3a1a4u. CBs3b aHATTUTHUECKOM 1
XUMHUH C IPYTUMU JUCLHUNIIMHAMU 4
2 | MeTo1bl XUMUYECKOT0 aHaIH3a

Pasznea 2. KayecTBeHHBIN aHAIN3

Tema 2.1. Conep:xanue yueOHOIro MaTepuaJa
MeToabl Ka4eCTBEHHOI'0 1 | OcHOBHBIE ITOHATHA KAYECTBEHHOI'O XUMHAYECKOTO aHAJIN3a 1,2,3
aHaAJIN3a 6

2 LIyBCTBI/ITG‘J'H:HOCT]':> AHAJIUTHUYECKOM peaknuuu

3 | Ananutuueckas KHaCCI/I(I)I/IKaI_[I/IH KaTHOHOB

Tema 2.2. Katuonbl | u Il | Conep:xxanue yueOHOro Matepuasa
AHAJIMTHYECKUX TPy 1

Karuous! | aHanuTrueckoii rpy bl 4 123

2 | Katuonsl || ananuTuyeckoit rpymmnsl

JlabopaTopHble 3aHATHS

1 | Ananutuueckue peakiuu katuoHoB Na, K, NH4 4 2,3

2 | AHanmuTHYEeCKHe peaKkMy KaTHOHOB Il aHaIMTHUeCKOM IpyMIibl ¢ TPYIIOBBIM
peareHToM

Tema 2.3. Copepxxanue yueOHOro MmaTepuaJia
Kartunonst 111 u 1V 1 | Karuonsl |1l ananutudeckoii rpynmsl 4 12,3
AHAJIMTHIECKHUX TPy 2 | Katnonsl |V aHaIMTHYECKO# TPYIITBI

JlabopaTopHble 3aHATHS

1 | Ananutnueckue peakunu katuoHoB Il ananuTHYECKOI rPyIIIBI ¢ TPYNIOBBIM 2,3
peareHToM 8

2 | Aranutrueckue peaknuu katnoHos Ca, Ba
3 | AHanuTHUECKHE peakIy KaTuoHOB |V aHaIuTHYecKOH IpyIbl C TPYIIIOBBIM




peareHToOM

4 | AHanuTU4ecKue peakiui KaTioHoB Al, Zn
Tema 2.4. Copepxxanue yueOHOro MmarepuaJia
Katuons! V u VI 1 | Katuons! V aHaIuTHYECKOH rPYIIIbI 4 123
AHAJIMTHYECKHUX TPy 2 | Katnons! VI aHaTMTHYECKON TPYIIIBI
JlaGopaTopHble 3aHATUS
1 | Ananutuyeckue peakiimu KaTUOHOB V aHATUTUYECKOM TPYIIIBI C TPYNIIOBBIM 2,3
peareHToM 8
2 | Ananutrdeckue peakiuu katmonos Mg, Mn, Fe
3 | Aramutndeckne peakiuu katnonoB Cu, Co
4 | Cucrematuueckuil aHanu3 kKatuoHoB |-V aHanuTrueckux rpymni
Tema 2.5. Auuonsbl I-111 | Conepxxkanne yue6HOro marepuaja
AHAJIMTHYECKHX I'PYIIT 1 | AHanutuyeckas Kiaccu(UKalusi aHHOHOB
2 | | ananuTH4eckas rpymnna aHuOHOB 8
3 | Il anamuTHuecKas rpymnmna aHMOHOB 123
4 | Il ananuTHyeckas rpymnmna aHnOHOB
JlabopaTopHble 3aHATHUSI
1 | AHanuTHyeckue peakliuu aHHOHOB | rpymmebl 8 2,3
2 | Anamutrueckue peakiuy aHuoHOB || rpymmer
3 | Ananutnueckue peakiu aHuoHoB |l rpynier
4 | Ananus cmecu aunoHoB |-111 anamuTryeckux rpynn
Pa3nea 3. KosmuecTBeHHbIN aHAIN3
Tema 3.1. Copepxxanue yyeOHOro MmarepuaJia
Turpumerpuyeckue 1 | OcHoBHBIE CBEICHUS O TUTPUMETPUUYECKOM aHaiu3e. TpeboBaHUs K peakIusiM, 1,2,3
MeTO/Ibl AaHAJIM32 MCIOJIb3YEMBIM B THTPUMETPUYECKOM aHAIH3e
2 | CrtocoObI BRIpaKECHUsI KOHIIGHTPAIIUN B THTPUMETPUIECKOM aHAIIN3E 12
3 | PacdeTsl B THTPIMETPHUECKOM aHAITN3E
4 | Touka DKBUBJIGHTHOCTH M  crmocoObl ee  ¢ukcanuu. MHAMKATOPHI
TUTPUMETPUIECKOTO aHAIIN32
5 | Knaccugukaiusi MeTo10B THTPUMETPUUECKOro aHain3a. CriocoObl THTPOBAHUS
6 | Ucxomusie BemectBa. CranmapT-tutp (pukcanansl). Pabouwme pacTBOpBHL

TuTpoBaHHBIE PACTBOPHI.




Jla

60paT0pHLIe 3aHATHA

1 | Onpenenenue TOYHOM KOHIEHTpAIMKU pacTBopa Tpuiona b 6
2 | KonmmuecTBEHHOE ONPEAeIICHHE CTPENTOIHIa METOJIOM HUTPUTOMETPUHI
3 | OnpeneneHrie TOYHOM KOHLIEHTPALMK PacTBOpa HUTparTa cepedpa
Tema 3.2. Copepxxanue yyeOHOro MmarepuaJia
MeToabl KHCJIOTHO- 1 | OcHoBHOe ypaBHeHue Meroja. Paboune pactBopsl. CTaHIapTHBIE PACTBOPBHI. 1,2,3
OCHOBHOTI'O TUTPOBAHUS AIIMMETpUS M ATKATUMETPHS 4
2 | MapukaTopsl MeTo1a
JlaGopaTopHble 3aHATHSA
1 | IIpuroroBieHne CTaHZAPTHOTO pacTBOpa TeTpabopara HATpus. YCTaHOBKa 2,3
TUTPa XJIOPOBOIOPOIHON KUCIOTHI 6
2 | OnpeneneHue TOYHOM KoHIIEHTparwu pactBopa NaOH
3 | OnpeneneHye MaccoBOM JOiaM TuApKapOOHaTa HATpUs XJIOPOBOAOPOIHOM
KHMCJIOTON
Tema 3.3. Copepxxanue yuyeOHOro MmarepuaJia
Metoas! okucanTeabHo- | 1 | Knaccudukaius meroqos OB tuTpoBanust 4 12,3
BOCCTAHOBHUTEJIBLHOIO 2 | Kpaxmas Kak HHAMKaTOp B HOJOMETPHH
TUTPOBAHUA JlabopaTopHble 3aHATHS
1 | Onpenenenne MaccoBOM A0JIM MEPOKCHIA BOAOPOA B pacTBOpeE 4 2,3
NIEPMaHTaHATOMETPUUECKUM METOI0M
2 | OmnpeneneHrie MacCOBOM JIOJH 0J1a B pacTBOpeE Hoja
Tema 3.4. Copepxanue yyeOHOro MmarepuaJia
HNuHcTpymeHTAIbHBIE 1 | Kinaccudukanust HHCTpYMEHTAIbHBIX METOJJOB aHAJIN3a 123
METOJbI AHAJIN3A 2 | OcHOBHbBIE MOHATHS U KJIACCU(PUKAIMS ONTHYECKMX METOJI0B aHAIN3a
3 | AbcopOirionHast cieKTpockonusi. JIIOMUHECHIeHTHBIH aHaIn3
4 | PedpakToMeTpUUECKUI U MOJISAPUMETPUIECKUN aHATIN3 14
5 | OcHoBHBIE MOHATHS XpomaTorpaduueckoro meroaa. Kimaccudukarus MeTo108
6 | OcHOBHBIE OHATHS U KJIacCU(PUKAIUS SJICKTPOXUMHUECKIX METOI0B aHaIN3a
7 | Metoa kanmwuisipHOTO 3JIeKTpodopesa
JlabopaTopHble 3aHATHS
1 | PedpakToMeTpusi 0THOKOMIIOHEHTHBIX PACTBOPOB 4 2,3




2 | BusyalibHO-KOJIOpUMETPUUECKUH CIIOCO0 OTNpeaeTIeHUs yPOBHS Kele3a B
HHATHEBOU BOJE

IIpomexyrounas arrectauus B gopme 3K3amena 36

Bcero: 148

J1J1st XapaKTepUCTUKU YPOBHS YCBOEHHUSI y4eOHOTO MaTepHralia UCIOIb3YIOTCA CIAEAYIOIMNe 0003HAUCHHUS:
1 - o3HaKOMUTENBHBIN (Y3HABAHHUE paHEE U3YYCHHBIX OOBEKTOB, CBONCTB);
2 - pETPOAYKTUBHBIN (BBITIOJIHEHHUE JIEATEILHOCTH 110 00pa3ily, MHCTPYKIIMH WX MO/ PYKOBOJICTBOM)"
3 — IPOJYKTUBHBIH (TJIAHUPOBAHUE M CAMOCTOSATEIHLHOE BBIMOJTHEHUE ICSITEIIbHOCTH, pellIeHNnEe TPOOIEMHBIX 3a]1a4)




3. YCJI0OBUSA PEAJIMZAIUUA ITPOT'PAMMBI TINCHUITIJINHBI

3.1. TpedoBanuss K MHUHUMAJIBHOMY MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecreyeHnI0
Peanuzanus nmporpaMMbl TUCHUIUTUHBI TpeOyeT HaU4Yusi y4yeOHOro kabuHeTa
XUMUYECKUX TUCIUIUIMH; Ja00paTOPUU aHATUTUYECKON XUMHUHU.
O06opynoBanue yueOHOTO KaOMHeTa:
- nacnopt KaOUHeTa;
- HajM4ue y4eOHOro IiaHa U MporpaMMHOI0 00ecTieueHus;
- CpelICTBa MOXKAPOTYIICHHUS;
- pabodee MecTo MpernoaBaTes.
O6opynoBanue J1abopaTopuu U paboOUNX MECT JJabOpaTOPUHU:
- MacmnopT J1adopaTopuu;
- CpEeIICTBA MOXKAPOTYIICHHSI;
- 71a00paTOPHBIE CTOJIBL;
- XUMHUYECKas MOCy/1a, XUMHUIECKOEe 000pyI0BaHHE, PEAKTUBHI;
- pH-metp
- TEXHOXUMHUYECKUE, aHATTUTUUYECKUE, IIEKTPOHHBIC BECHI.

3.3. Uudopmannonnoe odecneyeHue 00yueHust
IlepedyeHnnb pexoMeHayeMbIX yueOHBbIX u3aannil, UHTEepHeT-pecypcos,
JAOTOJIHUTEJIbHOH JINTEPaTypPhl

OCHOBHBIEC HCTOUYHUKH:

1. Henamenra, JI. B. Ananutuueckas xumus : yueOHuk / JI. B. Henamena,
T.T. Oguna. — PocroB-Ha-[ony : ®enukc, 2022. — 301 c. : wi., Tabn., cxem. —
(Cpennee MemuiuHCKOe o0Opa3oBaHue). — Pexum pgocTyna: MO TMOAMHMCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=713600 — buGmuorp. B KH. —
ISBN 978-5-222-38568-5. — TekcT : 37eKTPOHHBIA.

I[OHOJ]HI/ITQJI])HBIC HCTOYHHUKHU:

IIporpammHuoe ob0ecnieuenue u UHTEpHET-pecypChl:

1. OBC «YuuBepcuterckas OuOmMHMOTEeKa OHIalH». — Pexum mocryma:
http://biblioclub.ru.

2. O6pa3zoBarenbHbIN mopTa. Pexxum nocryna: Intuit.ru.

3. ObC IPRBooks/ - Pexxum nocryna: http://www.iprbookshop.ru/

4. KOHTPOJIb M OLIEHKA PE3YJILTATOB OCBOEHMUSI
JUCHUILIAHBI
KOHTpOJIB N OLCHKa PE3YyJbTAaTOB OCBOCHHUSA AUCHHUIIIIMHBI OCYHICCTBJIIACTCSA
ImpernogaBaTcjicM B IIPpOUCCCC MPOBEACHUA MPAKTHYICCKUX 3aHIATUU U J'Ia60paTOpHI>IX


https://biblioclub.ru/index.php?page=book&id=713600

paboT, TECTUPOBAHMS, a TAK)KE BBIMOIHEHUS OOYYAIOIIMMUCS WHANBUIYAITbHBIX
3a/IaHH, TPOEKTOB, UCCIEIOBAHUM.

Pe3yabTarsl 00yyeHus Koanbi dopmupyembix | OueHo4Hble cpeacTBa IO
(ocBOEHHBIE YMeHMS, npo¢eccuoHAIbLHBIX U | JTUCHUILIHHE
YCBOEHHbIE 3HAHMS) 00X KOMIIeTeHIIU I
YMmerh: BOMPOCHI K IK3aMEHY;
- OIIMCELIBATH MEXaHU3M TeMBI peepaTos;
XUMHYECKHUX PeaKIIHii TECTOBBIC 3aJaHMUSI.
KOJIMYECTBEHHOTO u

Ka4eCTBEHHOT'O aHAJIN3a;
- 000CHOBBIBaTH  BBIOOp
METO/IUKH aHaIN3a,
pEaKTUBOB U

XAMHYECKOU ammapaTypsl 110

KOHKPETHOMY 33JaHUIO; K 1.1,
- TOTOBUTH pacTBOpHI IIK 1.2;
3aJaHHOM KOHILIEHTpalKU; I1IK 1.4;
- IPOBOJUTH KOJUYECTBEHHBII I[IK 2.2.
¥ Ka4eCTBCHHBIIN aHAJIN3 C

cOoOII0IEHNEM IpaBUI

TEXHUKU 0€30I1aCHOCTH;

- aHaJIU3UpOBaTh  CMECH
KaTHOHOB U aHUOHOB;
KOHTPOJIUPOBATh U OLIEHUBATH
MPOTEKAHNE XUMUYECKUX
IIPOLIECCOB;

- TMPOBOAUTH PACUETHI IO
XUMHYECKUM (hopmyrnam u
YPAaBHEHUSAM PEAKLIHI:
MPOU3BOJUTh  AHAIM3bl U
OIICHHUBATh IOCTOBEPHOCTH

pE3yNIbTATOB;
3HaTh:

- arperaTHble  COCTOSIHHS
BEIIIECTBA;
- AHATUTHICCKYTO

KJIaCCU(HUKALIUIO HOHOB,;

- anmaparypy W TEXHUKY
BBITIOJTHEHUS aHAITU30B;

- 3HAa4YCHUC XUMHNYECKOI'O
aHaJIM3a, METOIbI
Ka4eCTBEHHOT'O u
KOJIMYECTBEHHOT'O aHaIN3a
XUMHNYECKUX Coe)IPIHeHI/Iﬁ;

- TEPHOAWYHOCTH  CBOWCTB
AJIEMEHTOB;

- CIIOCOOBI BBIpAKCHUS
KOHIICHTPAIIUH BEIECTB;

- TCOPETHYECKHE  OCHOBEI




METOJIOB aHAJIN3a;
TEOPETHUYECKHUE OCHOBBI
XUMUYCCKHUX U
(U3NKO-XUMHYECKIX
MIPOIIECCOB;

- TEXHUKY  BBITIOJHCHUS
aHaJIN30B;

- TUIIBI OIIHOOK B aHAJIN3E;

- YCTPOMCTBO  OCHOBHOI'O
J1a00paTOPHOTO
o0opynoBaHus U

MPaBUJIA €ro SKCILTYaTaIlHH.




