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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
IMPO®ECCHUOHAJIBHOI'O MOAYJIA
IIM 01. ONPEJAEJIEHUE OIITUMAJIBHBIX CPEJACTB U METOJA0OB AHAJIM3A
MNPUPOJHBIX U ITPOMBIIIJVIEHHBIX MATEPHUAJIOB

1.1. Heapb u niiaHupyemblie pe3yJibTaThl 0CBOEHHs NPOdecCHOHAIBLHOI0 MOXYJIs

B pesynprare wu3ydeHus NPOPECCHOHATBHOTO MOMAYJIS CTYIEHT JOJDKEH OCBOUTH BHJ
npodeccuoHanbHoi nearenbHocTH OrmpeneseHre ONTUMAIbHBIX CPEACTB M METOJOB aHalu3a
OPUPOJHBIX U  MPOMBIIUICHHBIX MaTepuajgoB M  COOTBETCTBYIOIME €My oOmue u
npodeccuoHaNbHbIE KOMIETEHIIUH.

1.1.1. Ilepedenp OOIIMX KOMIIETCHITHI

Koo Obuwue Komnemenyuu

OK 01 BeiOupate cioco0s! pemieHus 3aa4 npodeccuoHalIbHOM esITeIbHOCTH,
NPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM

OK 02 Ocy1ecTBIATh OUCK, aHAJIU3 U UHTEPIIPETALINIO HH(OPMALIUY, HEOOXOAUMOMN
JUIs BBITIOJIHEHUsI 3ajjay Npo(ecCHOHANbHOM NesITeIbHOCTH

OK 03 [TnanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE

OK 04 PaboraTp B KOJIEKTHBE U KOMaHE, YPPEKTHBHO B3aUMOJICHCTBOBATD C
KOJIJIEraMH, PyKOBOJICTBOM, KJIMEHTaMHU.

OK 05 OcCy1ecTBIATh YCTHYIO U TUCbMEHHYIO KOMMYHHUKALIMIO HA TOCYJapCTBEHHOM
A3bIKE C YUETOM 0COOEHHOCTEH COLMAIBHOTO U KYJbTYPHOTO KOHTEKCTA.

OK 06 [TposiBASATE Ipak1aHCKO-NIATPUOTUYECKYIO MO3UIINIO, JEMOHCTPUPOBATH
OCO3HAHHOE MOBE/IEHUE HAa OCHOBE TPAJAMLIMOHHBIX 00IeYeT0BEYECKUX
LIEHHOCTEMN.

OK 07 CopnelicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpeibl, pecypcocOepexeHuIo,
7 PEKTUBHO TEHCTBOBAThH B YPE3BHIYAWHBIX CUTYAITUSX.

OK 09 Hcnonb30BaTh MHPOPMAITMOHHBIE TEXHOJIOTMH B MPO(ECCHOHATBHOM
NeSITETTHHOCTH.

OK 10 [Tonb30BaThes MpodeccnoHanIbHOM JOKyMEHTalMel Ha roCy1apCTBEHHOM U
MHOCTPAHHOM SI3bIKaX

1.1.2. Ilepeuenv npogheccuonanvHuix KomnemeHyui

Koo Ilpogheccuonanvhvie Komnemenyuu

IIK 1.1 OneHnBaTh COOTBETCTBHE METOJMKH 33Jja4aM AHAJIA3A 0 TUAIIa30HY U3MEPSIEMbIX
3HAYEHUH U TOYHOCTHU.

IIK 1.2 Br1Oupath ontumManbHble METO/IbI aHAIIN3A.

IIK 1.3 [ToaroraBnuBaTh peareHThbl, MaTepHAIIbl U PaCTBOPHI, HEOOXOMMBIE /IS aHATTN3a

IIK 1.4 PaboraTe ¢ XUMHUYECKUMH BEIIECTBAMHU U 000PYJOBaHUEM C COOITIOACHUEM

OTpAaCIEBBIX HOPM




B PE3yJIbTaTC OCBOCHUA HpO(l)eCCI/IOHaJ'II)HOFO MOAYJIA CTYACHT JOJIKCH:

MMeTh NpakTU4eCKUi OIbIT

OIICHUBAHHME COOTBETCTBUS METOJUKHU 3a7jauaM aHaIu3a 1o
JUana3oHy U3MepseMbIX 3HAUeHUN U TOYHOCTH;
BBIOOpA ONTHUMAJILHBIX METOJIOB UCCIIEAOBAHUS;
BBIMIOJTHEHUS] XUMUYECKUX U (PU3UKO-XUMHUECKUX aHAJIU30B;
MPUTOTOBJICHUE peareHToB, MAaTepUajIoB U  PacTBOPOB,
HEOOXOIUMBIX JJIsl IPOBEACHUSI aHAIN3a;

BBIMIOJTHEHHE paboOT C XUMHUYECKUMHU BEIIECTBAMU U
o0opysoBaHHEM C  COOJIIOJIGHHEM  OTpPAcieBbIX HOPM H
HKOJIOTHYECKOM Oe30MaCHOCTH.

YMETb

paboTaTh ¢ HOPMAaTUBHOM TOKyMEHTallMel Ha METOIUKY aHalln3a;
BEIOMpATh ONTUMAIBHBIE TEXHUYECKHE CPEACTBA U METOJBI
HCCIICIOBaHHI;

OIICHUBATh METPOJIOTUICCKHE XapaKTEPUCTHKU METOIUKHY;
OIICHUBATh METPOJIOTUYECKUE XaAPAKTEPUCTUKH J1aDOpaTOPHOTO
000pyI0BaHuUs;

BHIOMpATh ONTHMAJIbHBIE TEXHUYECKHE CpPEICTBA U METOJbI
HCCIICIOBAHNIA;

U3MEPATh aHAIUTUYECKUI CHTHAN M YCTaHABJIUBATh 3aBUCUMOCTD
CUTHaJIa OT KOHIIEHTPAI[UHU OMPEEIISIEMOT0 BEIIECTBA;
MOJArOTaBIUBATh OOBEKTHI UCCIICIOBAHMIA;

BBITIOJTHATh XUMUYCCKUE B (PH3UKO-XUMUYISCKUE METO/IbI aHAITN3A;
OCYIIECTBIISITH OJITOTOBKY J1aOOPAaTOPHOTO 000pYI0BaHUS;
MOITOTABIIUBATh OOBHEKTHI UCCIICIOBAHMIA;

BBIMIOJHATh ~ HEOOXOIMMBIE  pacyeThl AN MPUTOTOBJICHUS
peareHToB, MaTepUaIOB U PACTBOPOB; MPOBOJAUTH MPUTOTOBIICHUE
pacTBOPOB, aTTECTOBAHHBIX CMECEH U PeareHTOB ¢ COOI0JeHHEM
TEXHUKHU JIa0OpaTOPHBIX padoT; BHIMOIHATH CTaHIAPTH3AINIO
pacTBOpPOB;

BBHIOMPATh OCHOBHOE M BCTIIOMOTAaTeJIbHBIE 000pY0BaHUE, MTOCYY,
PECaKTHUBHI,

OpraHU30BBIBaTH paboyee MECTO B COOTBETCTBHH C TPEOOBAHUSIMU
HOPMAaTUBHBIX JOKYMEHTOB U MTPaBUJIaMU OXPaHbI TPYa;
WCIIOJIB30BaTh OOOPY/JAOBAaHUE W CPEACTBA U3MEPEHHS] CTPOro B
COOTBETCTBUU C UHCTPYKIMSIMH 3aBOJIOB-HU3TOTOBUTENEH;
coOiroaaTh 0e30MacHOCTh MpH paboTe ¢ 1adopaTopHOI MoCcy10i U
npubopamu;

coO01aTh TIpaBUJia XPaHEHUs, HMCIOJIB30BAHUS W YTHIU3AIUU
XUMHUYECKUX PEaKTHBOB;

WCTOJb30BaTh CPEACTBA WHIMBUAYATBHOM W  KOJUIEKTUBHOMU
3aIUTHL;

c00JTI0/1aTh MpaBHJIa TTOKAPHOHN U DJIEKTPOOE30MaCHOCTH.

3HATh

HOpMAaTHBHas JOKYMEHTAaIlMs HAa METOAWKY  BBIITOJIHEHUS
U3MEPEHUI;

OCHOBHBIE HOPMAaTUBHBIE JOKYMEHTBI, pErNIAMEHTHPYIOIIUE
MIOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

COBPEMEHHBIE ABTOMAaTHU3UPOBAHHBIE METOBbI aHaiam3a
IPOMBIIIJICHHBIX ¥ IPUPOTHBIX 00pa3IoB;




OCHOBHBIE METO/IbI aHATIN3a XUMHUUECKUX 00BHEKTOB;
METPOJIOTUUECKHE  XAPAKTEPUCTUKH  XUMHYECKUX  METOJO0B
aHaIIN3a,

METPOJIOTHYECKHE XapPAaKTePUCTHKH OCHOBHBIX BHJOB (PH3UKO-
XUMHUYECKHX METOJIOB aHAJIN3a;

METPOJIOTHUECKUE XapAKTEPUCTHKH JTAOOPATOPHOTO
0o0opyoBaHus;

COBpPEMEHHBIC ABTOMATHU3UPOBAHHbBIC METO/IbI aHajan3a
MIPOMBIIIICHHBIX U IPUPOIHBIX 00Pa3IOB;

KJIaCCU(UKALMS XUMHUECKAX METOJOB aHAJIH3a;

Kiaccupukanus GU3NKO-XUMHUYECKUX METOIOB aHAJIN3a;
TEOPETUYECKMX OCHOB XHUMHUYECKUX H (PUIUKO-XHUMHUYECKUX
METOJIOB aHAJIN3a;

METO/Ibl pacueTa KOHIICHTPALIUK BEIEeCTBA 10 JaHHBIM aHAJIN3a;
nabopatopHoe  oOOpyJOBaHME  XMMHMUYECKOH  JiabopaTopuu;
KJIACCU(PUKALNS XHMHUCCKHUX BEIICCTB;

OCHOBHBIE TpeOOBaHMSI K METO/aM M CPEACTBaM aHAIUTUYECKOTO
KOHTpOJIA: TPeOOBaHUS K MPEAOCTABICHUIO PE3yIbTaTOB aHAIH3a,
CpeICTBAaM HM3MEPCHH, K BCIOMOTAaTeILHOMY OOOpYIOBAHUIO;
HOpPMAaTUBHAsl JOKYMEHTAIUs MO0 TPUTOTOBIIEHUIO PEareHTOB,
MaTepHuajioB, PacTBOPOB, 00OPYIOBAHUS U ITOCY/IbI;

CrocoObl  BBIPAKEHUS KOHIEHTPALMU PACTBOPOB;  CIIOCOOBI
CTaHJapTHU3allMH PAaCTBOPOB;

TEXHHKY BBITIOJTHEHUS J1a0OPaTOPHBIX padoT;

MpaBUjia OXpaHbl TPy/la MPU padOTe B XMMUYECKOM J1abopaTopuu;
MpaBWJia  HUCIOJB30BAaHUS  CPEICTB  WHAMBHAYAIbHOU U
KOJIJICKTUBHOM 3aIIUTHI,

MpaBWJIa XpaHEHUS, MCIOJIb30BAHUS, YTUIU3ALUU XUMHUYECKUX
PEaKTHBOB,;

MpaBWJIa OXpaHbl TpyJa Ipu padboTe C J1abopaTOPHOU MOCYI0M U
o0opyI0BaHUEM;

MpaBWJIa OXpaHbl TPyAa MPHU paboTe C arpecCCUBHBIMU CpeaMHu U
JIETKOBOCTUIAMEHSFOIIUMUCS KUJIKOCTSIMH.

1.2. KosinuecTBO 4acoB, 0TBOHMOE HA OCBOEHHE NMPO(PECCHOHATBLHOT0 MOTYJIst

Bcero gyacos 740 u3 Hux:
Ha ocBoeHne MJIK 336 uacos
Ha MPaKTHKU:

yuebnyro 180 waca

MIPOU3BO/ICTBEHHYIO 216 yacoB

MIPOMEKYTOYHAs aTTecTalus (KOHCYIbTaIus + 9K3aMeH )-8 yacoB




2. CTPYKTYPA u coaepxanue npogeccHoOHAIbHOT0 MOAYJIA

2.1. CTpykTypa npo¢ecCuoOHAIBLHOT0 MOAYJIsI

3aHsATHS BO B3aUMOJICHCTBUU C IIPEMO/IaBaTeieM, vac.

O6yuenue no MJIK IIpakTukn
Kongl Haumenosanus C . . Carocto
MapHbBIH MOCTOSI
npodeccuoHaNbH | Pa3aeioB 6yM P J1aGOpaTOpHBIX 1 IIponsBosicTBEHHAS
BIX OOIIMX po(eCcCHOHATBHOTO oDbeN IIPAKTHYECKHX (econ TeﬂBHaf
. 0
KOMIIETEHIIUH MOJTYJIS Harpysit, Hac Bcero SAHSTHI VyeOHast IIpeyCMOTPEHA pabora
paccpeoTo4eHHast
MIPaKTHUKA)

1 2 3 4 3) 6 7 8
M/K.01.01 OcHOBBI aHATUTHYECKON XUMHUH U (PUINKO-XUMHUECKIX METO/I0B aHAIHM3a
[IK 1.1 Pazgen 1.
[IK 1.2 XHUMHUYECKHE
I[IK 1.3 METO/IbI aHaJIU3a

84 68 8 8

IIK 1.4
OK 07,09,10
K 1.1 Paznen 2. dusuko- 252 84 162 6
IIK 1.2 XUMHYECKHE METOBI
K 1.3 aHanusa
K 1.4
OK 07,09,10
K 1.1 VY4yebHas mpakTUKa 180 180




K 1.2

K 1.3
K 1.4
OK 07,09,10
K 1.1 [IpounsBoacTBeHHas 216 216
IIK 1.2 MpakTHka (1mo
K 1.3 po U0
IIK 1.4 CHEIUATBLHOCTH),
OK 07,09,10 JacoB
DK3aMeH 10 MOJYJIIO 8
Bcero 740 160 170 180 216 14




2.2. Temamuueckuit nnaun u cooepycanue npogheccuonanvno2o mooyna (IIM)

Haumenoeanue pazoenos

Cooeprrcanue yuedbno2o mamepuana, 1a00pamopHsle padomsl U NPAKmMuUiecKue 3aHamus,

u mem camocmosmenvHasn yueoHas paboma odyuaromuxca, Kypcoeas pavoma (npoexm) (eciu
npogeccuonanbnozo npedycmompeHbt) Obven wacoa
mooyna (IIM),
MENHCOUCUUNTIUHAPHBIX
kypcoeé (M/IK)

1 2 3
MIK.01.01. OcHOBBI aHAJTMTHUYECKOH XUMHUHU U (PU3UKO-XUMHUIECKHX METOA0B aHAJIU3A 348
Pazoen 1. Xumuueckue memoont ananusa 66
Tema 1.1 Cooepocanue
Memponozuueckasn Craructuueckass 00paboTka pe3ysibTaTOB KOJMYECTBEHHBIX ompeneneHuid. [IpaBuia oOKpyriieHus.
Xapaxkmepucmuka 3navamume 1udpsl. 3aKOH pacmpeleneHus ciaydailHelx BenuduH [aycca. [Ipenu3noHHOCTH aHamM3a.

Memoo0oe ananuza dopMysibl  MaTeMaTH4YeCKOH 0OpabOTKU pe3ysbTaTOB aHanu3a. [lOrpemrHOCTH W OMMOKU B
KonuecTBeHHOM aHanuze. Cucremarnueckue omuOku. ['pyObie ommbku, Cinydaiinpie ommoku. Omuoku
u3MepeHuil. Xumudeckue ommOku. Cuctemaruyueckas M ciiydyailHas MOrpemrHocTh. CyIIHOCTh MeToja 10
PETPECCHOHHOTO aHanm3a (METOJ| pacdera 1Mo CpeJHUM 3HaueHUsM). [ToHSATHE 0 METO/le HAMMEHBIIIHX
KBaJIPaToB.
MeTtponorudeckne XapaKTepUCTHKH METOJOB aHanu3a. UyBCTBUTEIBHOCTH MeTOaa. Jlmama3oH
usmepenus. [Ipenen obHapyxenus. [IpaBHUIBHOCTH, BOCIPOU3BOANMOCTh U TOYHOCTh aHANN3a, CpelIHEee
3HaUEHUE M CTaHJApTHOE OTKJIOHEHHEe. AOCONIOTHAS W OTHOCHUTENbHAs MOTPEIIHOCTh METOJAa aHaIu3a.
Crangaptabie oOpasiel. OOpaser cpaBHEHUS (TpadyupOBOYHBIN 00paselr), mapaielbHbIe OMpeIeIeHuUs,
pe3ynbTaT aHanu3a. MeToa u MeToiMKa aHanu3a. TpeOoBaHUs K METOTUKAM.
Temamuka npakmuueckux 3aHAMuU U 1a00pamopHsIX paoom 4
1. Tlpaktuueckas paborta «MatemaTudeckass 00pabOTKa Pe3ybTaTOB aHATN3a 4

Tema 1.2 Oouue Cooeporcanue

60NPOCHl XUMUUECKO20 Craguun xuMHYecKkoro ananmusa. llocTaHOBKa aHaIWTHUYECKOM 3amaun. Breibop Meronma anamusa.

ananusa. Boimonunenue anammsza. OrneHka KayecTBa aHanu3a. lIpuHATHE pelIeHHS MO pe3ylbTaTaM aHaIHu3a. 8

Knaccugukarus MeTo/10B aHaIN3A.




duznyeckre BEITHUHHBI IJId  BBIPAXKCHHUA COCTaBa BCIICCTBA. MG)K,HYHapOZ[HaH cuCréMa CIOWHMUII.
BGJII/ILII/IHBI, 3aBUCAIIMUC OT BHJA XHUMHUUYCCKHUX YaCTHUL OIPCACIIACMOro KOMIIOHCHTA. BCJII/I‘-II/IHBI, HC
3aBUCAIIMC OT BHIAA XUMHUYCCKHUX YaCTHL OIIPEACIACMOro KOMIIOHCHTA. 3aKOH XUMHYECKUX
SKBUBaJICHTOB. HamMeHoBaHue u 0003HAYECHHUE (1)I/ISI/II-I€CKI/IX BCJIMYMH IIpU TMPUMCHCHHUH 3aKOHa
XUMHUYCCKUX 3KBHBAJICHTOB. OHCHO‘IHBIG M TOYHBIC paCyCThI.

Temamuka npakmuueckux 3aHAMUIL U 1a00pAmMOPHBIX padom

1. Pemecuue PpaCyYCTHBIX 3a4a4 110 TEMC «3aKOH XMMHYECKHX YKBHUBAJICHTOB)

Tema 1.3
I'pasumempuueckuii
MEmoo ananu3a

Cooeporcanue

CyImHOCTh TpaBUMETPUYECKOT0 aHanM3a. TUIBl IPaBUMETPUUECKUX olpeneieHuil. Teopus ocaxaeHus.
[IpousBenenrne pacTBOPUMOCTH. YCJIOBHUS 00pa3oBaHUS OCagka. YCIOBUS pPAacTBOPEHHUS OCAaJKa.
Ocaxnenue. [TonHora ocaxxaenus. TpeboBanus k ocaxkaaemoii popme. TpeOGoBaHuUs K rPaBUMETPHUIECKON
dbopme. Bribop ocaguTens B 3aBUCMOCTH OT IPOU3BEICHUSI PACTBOPUMOCTH OCaKA.

TexHuKa BBINIOJHCHHS] TPAaBUMETPUYECKOTO aHaM3a. PacdeTsl B rpaBUMETpHYECKOM aHanuse. Pacuer
HaBeckd. Pacuer konmyecTBa pacTBOpuTENA. Pacuer KoiMuecTBa OCaKJIaemMoro peaktuBa. Pacuer
pe3yibpTaTa aHajiu3a B 3aBUCUMOCTH OT THUIIA TPABUMETPUYECKOTO ONpeneieHUs. AHATUTUYCCKUN
MHOXHUTENEL. OImMOKN METOIA.

Onepanuu rpaBuMeTpudeckoro aHanuza. Otéop cpenneit npo6sl. B3stue HaBecku. PacTBopeHHne HaBeCKH.
Ocaxnenue onpenenseMol cocTaBHOM yacTH. PWIBTPOBAHNME M NPOMBIBAHKME Ocaaka. BeicymmBanue n
IIpOKalMBaHUE ocaaka. B3semmBanue ocankoB. [Ipumenenune merona. XKypHan IpaBUMETpHUYECKHX
onpenenenuii. OhopmieHne pe3yabTaToB IPaBUMETPUUYECKOTI0 UCCIIEIOBAHNUS.

10

Temamuka npakmuueckux 3aHAMUIL U 1a00pamopHsIxX padom

1. JIabopatopHas pabota «OrmnpeneneHne KpUCTaNTM3alMOHHON BOIBI B KPUCTAJUIOTHIpATE XJIOpUIA
Oapusi»

Tema 1.4
Tumpumempuueckuii
ananu3

Cooepicanue

O6mas xapaktepuctuka merona. Ilpumenenne metona. Tounocts MeToa. KoHeuHas Touka TUTpOBaHMUSL.
Touka PKBUBaJIEHTHOCTH. 3aKOH SKBUBAJIECHTOB. TpeOoBaHUs K PEaKIHUsIM B THTPUMETPHUECKOM aHAJIM3E.
Cranpaptablie pacTBopsl. MHukaTopsl. [IpaBuna TUTpoBaHUS.

Knaccudukanus TUTpUMETpHUUECKUX METOJOB aHajM3a MO TUIly peakluu, Jiexalled B ocHoBe. Meton
HelTpamu3anun.  OKHCIHTENBHO-BOCCTAHOBUTEIbHOE  TUTpoBaHWe. (OcaauTenbHOE  THTPOBAaHUE.
Kommekconomerpudeckoe TuTpoBanrne. CrnocoObl TUTPOBAHUS: MPpIMoe, oOpaTHOE, KOCBEHHOE. MeTon

14

10




MUTIICTUPOBAHUA. MCTOI[ OTACJIIBHBIX HAaBCCOK. Pacuer maccoBoro COACPIKaHUA BCUICCTBA B TUTPYCMOM
pactBope. OdopmileHHE pe3yabTaTOB TATPUMETPHUECCKOTO aHAJIH3A.

[TpuroroBneHue U cTaHAAPTU3ALUSA PACTBOPOB TUTPAHTOB. [lepBUUHBIN 1 BTOpUUHBIN cTaHAapT. CriocoObl
BBIPQKCHMS KOHLEHTPALUU B TUTPUMETPUUECKOM aHanu3e. MoJsipHas KOHLEHTPALKs dKBUBalIeHTa. TUTP
pactBopa. Tutrp pabouero pactBopa 1o omnpenensemMoMy BemecTBy. Koadounuent mnomnpaBku K
KOHIIGHTpallul pacTBopa. PacyeTbl npu NpUrOTOBIEHMM pacTBOpPoB. CrnocoObl MPUTOTOBICHUS
CTaHJApTHBIX pacTBOpoB. IlepBuuHbIe U BTOpHUHBIE cTaHAapThl. Mcnons3oBanue (uxcananos. JKypHan
ydeTa IIPUroTOBJICHUS] TATPOBAHHBIX PACTBOPOB.

Temamuka npakmuueckux 3aHAMUIL U 1a00pamopHsIxX padom 8
1. Jlabopatopnas pabota «OrmnpeneneHue coaepKaHusl MEI0YH U COJIbI IPU COBMECTHOM 5
MIPUCYTCTBUI
2. JlabopartopHas pabora «OnpeaeneHue XJI0pua-HOHOB METOI0M Mopay 2
3. JlaboparopHas padota «OrmnpeneneHue KaabIis U MarHus IpH UX COBMECTHOM MPUCYTCTBHI 2
4. JlaboparopHas padota «IIpurotoBieHne u CTaHIAPTU3AIMS PACTBOPA IEpMaHraHaTa Kajius Mo 2
CTaH/JapTHOMY PacCTBOPY OKcajaTa HaTPHsI»
Camocmoamenvnasn yueonas paboma npu usyuenuu pazoena Ne 1 8
Pazoen 2. @uzuko-xumuueckue memoovl anaiusa 262
Tema 2.1 Ocnognuie Cooepircanue
npuemst onpedenenua U [ OcoGeHHOCTH M 06IACTb NPUMEHEHNS (PH3MKO-XMMHUECKHX METOJ0B aHannsa. Ilpeien oGHApyKeHus
pactiema KOHUEHMPAUUU | hy3PKO-XMIMHUYECKMX METOJIOB aHAIN3a. AHAJIMTHYECKUN CHTHAN. J[OCTOMHCTBA UCMOJIB30BAHUS (PU3HUKO-
XMMHYECKUX METOJIOB aHaIn3a. /[ucTaHiimonHbii ananu3. HenectpykTuBHBIN aHanu3. JIOKanbHBIN aHaIu3.
[Torpemnocts MeTonoB. Knaccudukanus Gu3nko-xMMHUYECKHX METOI0B aHanu3a. ONTHYeCKHe METO/bI. 8
DNEeKTPOXUMHUYECKHE METOIbl. XpoMaTorpaduiyeckue METOIbI.
OCHOBHBIE TIPUEMBI, HCIOJNb3yeMble B (U3HKO-XUMHUYECKHX METOAaX aHalu3a. MeToa MpsSIMbIX
n3MepeHuil. VHTEeHCUBHOCTh aHAJIMTUYECKOTO CHUTHaja. ['paaydpoBOYHas XapakTepuctuka. Merton
rpaxyupoBodHOoro rpaduka. MeTomx MOJSIpHOTO CBOicTBA. Meton mo06aBok. MeTon KOCBEHHBIX
n3mepenuil. Kpusele THTpOBaHUA.
Tema 2.2 Memoowt Cooepircanue o

pazoenenus u

OCHOBHBIEC TIOHSITHS: mponecc pa3aciiCHudA, HIPOLHECC KOHUCHTPUPOBAHHWA, KOMIIOHCHTBI CHCTEMBEIL,

11




KOHUYeHmpPUpoeanus

XUMHYECKOE pa3zelieHue, MaCKMpOBaHUE, MPOLECCHl pachpeneeHne u nepemenieHus. OTHOCUTENbHOE
KOHIIEHTpUpoBaHue.  VHOUBUIyanbHOE  KOHIIGHTPHpPOBaHWE. [ 'pynmoBoe  KOHIICHTPUPOBAHHE.
KonndecTBeHHBIE  XapaKTEpPUCTUKH  pa3lelCHUS ¥ KOHICHTPUPOBAHUS: CTCIECHb  H3BJICUCHUS,
KO3 (HUIIMEHT KOHIEHTpUpoBaHus, Ko3pdumment paznenenus. Knaccudukanms MeToIoB pa3ielieHus U
KOHIICHTPUPOBAHUSI.

Mertoabl pa3zneneHus, OCHOBAaHHbIE Ha OOpa30BaHMM HOBOW (ha3bl: OCaXJIEHHE, METOJ]bl HCIAPEHUS.
Mertoabl pa3lenieHusi, OCHOBAaHHBIE HAa pa3jIMYMAX B paclpelieIeHUd BeIIeCTB Mexay (azamu:
COOCaX/IeHUE, COPOLIMOHHBIE METOJIbI, SKCTPAKIIMOHHBIE METObl. BHIOOp MeTO/la KOHLIEHTPUPOBAHUS U
pasaencHus.

Temamuxa npakmuueckux 3aHAMUI U 1a60PAmMopHbIX padom

Pemenue 3ana4 no teme «MeTozabl pa3ieaeHus] 1 KOHLIEHTPUPOBAHUS»

Tema 2.3
Cnexmpockonuueckue
Memoosl ananusad.

Cooeporcanue

CyIHOCTb CIEKTPOCKONUYECKUX METO/10B aHanu3a. CrekTpsl ucnyckanus, nornomenus. [Ipuposaa csera.
[Ipoucxoxaenue crekTpos. [lepexonpl Mexay >HEPreTUYECKHMMM YPOBHSMHM YaCTHUIBI U CIEKTPBI €€
npornyckanuss M norjomeHuss. OOnacTh 3JIEKTPOHHBIX BOJIH. THINBI 3HEPreTUYECKUX YpPOBHEH U
nepexosoB. VHTEHCHMBHOCTH crekTpanbHbiX JUHMHA. Illupuna cnekrpanbHOit smHuUM.  CTpyKTypa
aTOMHBIX M MOJIEKYJSIPDHBIX CIIEKTPOB. OJIEKTPOHHAs, BpallaTelbHas, KosebarenbHas SHEprus.
I'padpuueckoe mnpencrtaBieHue crnekTpoB. 3akoH  byrepa-JlamGepra-bepa. Onrtuueckass MJIOTHOCTD.
ITponyckanue. MoasipHblid K03 PULIMEHT MOTIOIMIEHHS.

AtomHast cnektpockonus. Kilaccuukanys OCHOBHBIX METO/JOB aTOMHOM CHEKTPOCKONMH: aTOMHO-
SMHCCUOHHBIN, aTOMHO-(DITyOPUCIIEHTHBIH, aTOMHO-a0COpPOIIMOHHBIH, PEHTT€HOPMHUCCUOHHHBIH,
pEHreHOo(ITYyOpUCIEHTHBIN, PEHTTeHO0a0COPOIIMOHHBIN, 0Ke-3JIeKTPOHHBIN MeToibl. [Ipoueccel, nexaiue
B OCHOBE METOJIOB, Y3JIbl IPHOOPOB. [IprMeHeHne aToMHOM CIIEKTPOCKOIINH.

MonekynsipHasi criekTpockonus. Kiaccudukanus MeTofoB: BU3yallbHas KOJOPUMETPUS, aacopOIIMOHHAST
CHEKTPOCKONUsl, HH(]paKpacHas CIEKTPOCKOMHs, MOJICKYJIsIpHAs JTIOMEHUCICHIMS, HedeIoMeTpus,
TypOUANMETPHS, CHEKTPOCKONUS AU(PGY3HOHHOTO OTPAKEHUS, ONTHKO-aKyCTUYECKash CHEKTPOCKOIHUS,
TEPMOJIMH30BAas ClIEKTpocKomusi. A6copOnoHHas ciekTpockonus B Y® u BuauMoi obnactsax. OCHOBHOU
3aKOH CBETOTOTJIONIEHUS U YCIOBHS €ro mpuMeHeHuss. OnTudecKkas MIOTHOCTh U €€ (PU3UUYECKHl CMBICI.
Koaddurnment nornomenus. 3aKoH aJTUTHBHOCTH CBETOMOTJIONMIEHUS. VIHTEHCUBHOCTH MOTJIOIICHHS.

26
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®otoxumuyeckre peakiuu. JuddepeHunanbHbiii  crmocod  crneKTpoOTOMETPHUECKUX HU3MEPEHHUH.
AHanu3 MHOTOKOMIIOHEHTHBIX CHCTEM.

OcHoBHBIE y31bl  criekTpodoTomMeTpudeckux mnpudbopoB. HMcrounuk cBera. MOHOXPOMATH3ATOPHI.
[Ipuemnuku cBera. KauecTBeHHbIli (oroMerpuueckuil aHaim3. KoiaudecTBeHHBIH (HOTOMETpUYECKUI
ananus. [IpaBuna pabotsl Ha poToMeTpe u cnekropodoromerpe. [locTpoenune rpagyupoBodHoro rpaduka.
OnTumainbHble ycloBUS (QoToMeTpudeckoro ompesneneHus. JnuHa BomHbl. OnTudeckas IJIOTHOCTD.
Tonmmuua cBeronoriomaromero cios. MeTponoruueckue XxapakTepuctuku wmeroga. OdopmieHue
pe3yabTaToB (POTOMETPUUECKUX OMpPEENICHH B JJaOOPaTOPHOM KypHAJIE.

WudpakpacHas CHEKTPOCKONUS W CIEKTPOCKONHS KOMOWHAIIMOHHOTO paccesHusi. OCHOBBI METOAA,
KaueCTBEHHBIM M KoJIW4ecTBeHHBIM aHanmm3. Konebanume monekyn. Crnektpel MK w1 KOMOMHAIIMOHHOTO
paccestausi. Hepenomerpus u typouaumerpus. Paccesnue. MyTHOCTS.

Temamuka npakmuueckux 3auAmMuil u 1a60pamopHvix paoom 52

1. JlabopatopHas pabota «OnpeneneHue coaep aHus MeId B paCTBOPE BU3yaIbHO- 4
KOJIOPUMETPUYECKUM METOJIOM»

2. JlaboparopHas pabota «lccienoBanue 3JEKTPOHHOTO MOJICKYJISIPHOTO CIIEKTPa MEIN» 4
JlaGopaTtopHast pabota «Be1OOp TOJNIIMHBI MOTJIOMIAIOIIETO CIOS 4

4. JlabGoparopnas padota «Onpenenenue meau (1) B pactBopax coseit cieKTpopoTOMETPUUIECKUM 4
METOJIOM)

5. Jlaboparophnas pabora «Omnpenenenue xxene3a (I11) B pactBopax coineii» 4

6. JlabGoparopnas pabota «Omnpenenenue xenesa (I11) B pactBopax MeTooM 100aBOK» 4

7. JlaGopartopHas padota «OnpeeneHne XpoMa B BHAE OMXpoMaTa METOIOM CPABHEHHS» 4

8. JlabopartopHas padora «OnpeseneHne KOHIICHTPAIMH O0IIEro *kele3a B BoAe (POToOMEeTpHIecKUM 4
METOJIOM C TPUMEHEHHEM CYJTIb()OCATHIIMIOBON KUCIOTHI»

9. JlabopatopHas padora «OnpeseneHne KOHIICHTPAIMH O0IIEro *kele3a B BoAe (POToOMEeTpHIeCKUM 4
METOJIOM C TPUMEHEHHEM O-(CHAHTPOINHAY)

10. Pemienue pacueTHBIX 3a/1a4 MO TeMe «PacdeT KOHIEHTpalluy B CIEKTPO(HOTOMETPHUECKOM METOIE 4
aHaJIM3a METOJI0M MAJISIPHOTO KOd(hHIreHTa)

11. PerreHre pacyeTHBIX 3a/1a4 10 TeMe «PacdeT KOHIIEHTpAIUY BEIIeCTBA METOIOM JI00ABOK» 4

12. Pemienne pacueTHBIX 3a/1a4 MO TeMe «PacdeT KOHIEHTpalluy BeIIecTBa METOIOM CPABHEHUS CO 4

CTaHOAApPTOM))
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13. Pemenue pacdeTHbBIX 3a7a4 10 TeMe «PacdeT KOHIIEHTpaIK BEIIECTBA METOI0M
TpagyrpOBOYHOTO TpaduKay

Tema 2.4
Pecppakmomempus u
noaapumempusn

Cooeporcanue

1. Tlokazatenb MpeIOMIICHHSI U TOJHOE BHYTPEHHEE OTpaKCHHE. 3aKOH MPEeNIOMIICHUS. AJJIMTUBHOCTH
MOJSIpHBIX pedpakuuii. [lpunrnmmuansHas cxema pedpakromerpa.  [Ipubopbl i ompeneneHus
nokasatens npejaomiieHus. [loaroroska npubdopa k padore. [Ipumenenne merona. [IpoBenenue usmepenus
nokaszaresnsi npenomiienusi. Onpenenenue (akropa mokaszarens npeiaomiieHus. OnpenesnieHne MaccoBOM
JOJHA caxapo3bl B pacTBOpe. MeTposiorHueckue XapakrepucTuku Mmeroaa. OdopmiieHue pe3yabTaToB
pedpakromerprudeckux ornpeeneHuit. Pacuer TeMrieparypHO# MOMPaBKH.

[Tonepeunas BonHa, moJsipu3aTopsl. [InmockononspuzoBanuslii 1yd. [loHsTHE 00 ONTHYECKH aKTUBHBIX
BELIECTBAX, BPALICHUE IIOCKOCTH mnosisipu3anuu. CyIHOCTh NOJSPUMETPUUYECKOIO METOJa aHaIM3a,
npuOOpbI ¥ 06JIACTH €r0 MPUMEHEHHS

10

Temamuxa npakmuueckux 3aHAMUIL U 1a060PamMopHbIX padom

20

1. JIabopatopHas pabora «OnpeeseHue paCTBOPUMBIX CYXUX BEIIECTB B COKE PePPaKTOMETPHUCSCKUM
METOJIOM»

2. JlaboparopHas pabota «Onpenenenne pakTopa MmoKazareis MPeTOMIICHHS pacTBOpa XJIOPUIA HATPHS

3. JlaboparopHas pabota «OrnpeneneHue KOHIEHTPAINY TIUIIEPHHA B pacTBOpax pedpakToMeTpuIecKuM
METOI0M»

4. JlaboparopHas pabota «OnpeeneHne KOHIEHTPAlUU caXxapo3bl B IPO3PAuHbIX CHPOIaxX
pepaKTOMETPUYECKHM METOAOM

5. Jlaboparopnas pabota «Ornpesenenre KOHIIEHTPAIUK caxapa Mpu MOMOIIN caxapuMeTpa
YHHUBEPCATHLHOTO)

Tema 2.5
dnexkmpoxumuueckue
Memoosl ananusa

Cooeporcanue

[IpsiMble U KOCBEHHBIE DJIEKTPOXMMHUYECKHE METOABI. DJIEKTPOXUMHUYECKAs SYeKa U €€ DIEKTPUYECKUN
HKBUBAIEHT. Slueiiku 0e3 UIKOCTHOTO COEIMHEHMS U C KUAKOCTHBIM coenuHeHHeM. Jnddy3noHHbIH
noteHan. VHAMKATOPHBIA 3JIEKTPOA M DIIEKTPOJ CpaBHEHUS. XJIOPCEPeOPSIHHBIM M KajloMeNbHBIN
IEKTPOBI.

IToreHnnomeTpruyeckue MeToAsl aHannsa. MoHoMeTpus. DIeKTpoasl BTOPOrO poAad. DIEKTPOIbI IEPBOTO
pona. Meraminyeckue 1 MEMOPaHHbBIE HOHOCEJIEKTUBHBIE 3JIEKTPObl. DnekTpoaHas pynkuus. Kpyrusna.
Koadounuent cenextuBHoctH. Bpems otkimka. [lpubopsr u Texnuka wusmepenuid. Iloaroroska
npubopoB U 3IEKTponoB K pabote. Ilpsamas mnoreHumomerpus. 3mepeHue OKUCIUTENBHO-
BOCCTaHOBUTENbHOrO mnorteHnuana. Miamepenne pH. CrexnsiHeblll anektpoa. MoHocenekTuBHbIE

28
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3NeKTpoabl. TBepble HOHOCENEKTUBHBIE AIEKTPOAbI. JKUIKOCTHBIE HOHOCEIEKTUBHBIE 31EKTpoAbl. Metoa
rpaagyupoBoyHoro rpaduxa. IloreHrmomerpuueckoe TuTpoBaHue. KpuBble NOTEHIMOMETPUYECKOTO
TUTPOBaHUsA. ABTOMaruuyeckoe TUTpoBaHHe. l[IpakTuueckoe npumeHeHHEe MeToAa. MeTposnorudeckue
XapakTepUCTHKH MeTona. Benenume xkaptel kamuOpoBku pH-merpa. OdopmiieHue pe3ynbTaToB
ITOTEHIIMOMETPUYECKUX ONPEICIICHUN.

Bonbramnepomerpuueckue MeToasl aHanuza. [locrossHHOTOKOBas mossporpadus. [lomsporpaduueckas
sueiika. PryrHo-kamaromuid snektpon. Ilomsiporpamma u ee xapaktepHble ydacTku. [lpenenbHblii u
ocraTouHblii TOkH. Ilapamerpbl mnonsporpaduueckoil KpuBod.  OCHOBHBIE CTaIUM 3IIEKTPOIHOTO
nporecca. KomnyecTBeHHBIH aHanmu3 B MOJsIporpauu: METOA CTaHIApTHBIX PacTBOPOB, METOJ
IpaJyHpOBOYHOTO TpaduKa, METOA CTaHIAPTHBIX J100aBOK. METpOJOTHYecKue XapaKTePUCTUKU
nosssporpaduto.  Bonbrammepomerpus.  Ilpsimble,  KOCBEHHblE U HMHBEPCHUOHHBIE  METO[IBI
BosibTamIiepomeTpun. [Ipumensiemsie amekTpoibl. O0MacTh MPUMEHEHUS BOIBTAMIIEPOMETPHH.

Ky.]'IOHOMeTpI/I‘lCCKI/IC MCTOABI aHajJan3a. 3aKoH dbapaz[e;l. HpHMaH KYJIOHOMETpHU:I. YcraHoBka JJIA
HOTCHHHOMeTqueCKOﬁ KYJIOHOMCTpPHUH. MeTpOJ'IOFI/I‘leCKI/IC XapaKTCPUCTUKHU HpHMOﬁ KYJIOHOMCTpPHUH.
TI'anpBannueckas ImpsAMasn KYJIOHOMCTpPUH. HOTGHI_II/IOMCTpI/I‘ICCKaH KYJIOHOMCTpPUH. KocBennas
KYJIOHOMCTpPHAL. BOJ'II)TaMHepHI)IC KPHUBBIC KYJIOHOMCTPHUYECKOTO TUTPOBAHUA. Cxema YCTAaHOBKHU JIA
KYJIOHOMCTPHYCCKOIO THUTPOBAHMUA. Ky.]'IOHOMeTpI/I‘IGCKI/Ie MCTOABI THUTPOBAHHA TCHCPUPOBAHHBIMU
OKHCIHUTCIISIMHU U BOCCTAaHOBUTCIIAMU.

Konnykromerpuueckuii aHanu3. TeopeTMdyecKHMe OCHOBBI METOAA. JIEKTpUYECKash MNPOBOJUMOCTh
pacTBOpoB. YjenbHas AJEKTPUUYECKass IPOBOAMMOCTb. OKBUBAJICHTHAs 3JIEKTPUYECKas IPOBOAUMOCTb.
DJNEKTpOMUT B TIOJE€ TOKAa BBICOKOM yacToThl. (CXxema YCTaHOBKHM MJIsi ONPEICNICHUS AJIEKTPHUUECKOU
poBOAUMOCTA. MocTtuk  YurcoHa. Slyeliku i1 KOHAYKTOMETPUYECKOro TuTpoBaHus. IIpsamas
KoHAyKTOMeTpus. KoHIyKTOMETpruieckoe ompesesieHne (PU3HKO-XUMUYECKHX CBOWMCTB M XapaKTEPUCTHK
BemecTB. KoHaykromeTpuieckoe TUTpoBaHuEe. BbicokoyacToTHOE TUTpoBaHue. [IpakTuueckoe nmpuMeHeHHe
MeTo/1a. MeTposiornyeckre XapakTepUCTUKN METOA.

Temamuka npakmuyecKux 3aHAMUIL U 1a60PAMOPHLIX padom 38

1. JlaGopatopHnas pabora «I'panxyupoBka pH-meTpa u onpenenenue pH AUCTHIIITMPOBAaHHON BOAB) 4

2. Jlabopatopnas pabota «OnpeeneHre KUCIOTHOCTH COKa METOJJOM OTEHIIHOMETPHUIECKOTO 4
TUTPOBAHUSD

3. Jlabopatopnas pabora «OnpezeneHre BOIOPACTBOPUMBIX KUCIIOT U IIeiIo4el B HehTenpoayKTax»» 4
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4. JlabopatopHas padora «OmnpeaeneHre JEeKTPOITPOBOTHOCTH TUCTHIUTMPOBAHHON U BOJIOITPOBOTHOM
BOJIBD»

5. JlabopatopHnas pabota «OnpezaeneHrne MacCOBOM JOIM CBUHITA ¥ KaJIMUS B BOJIC METOJIOM MHBEPCHOHHOM
BOJIETAMIIEPOMETPUI

6. Jlabopatophas padora «OmnpeneneHre MacCOBOM JI0JIU MBIIIbSIKaB BOJIE METOJIOM MHBEPCUOHHOMN
BOJIETAMIIEPOMETPUI

7. Pemenue 3a7a4 I10 TEME ((OHpe,I[eJ'IeHI/Ie KOHIICHTPpAIWH BCIICCTBA BOJIbTAMIICPOMETPUUCCKUM METOJIOM
aHaJIu3a

8. Pemenue 3aJa4 I10 TEME «HOTGHHI/IOMeTpI/I‘ICCKI/Ie MCTOJBbI aHaJIN3a»

Tema 2.6
Xpomamozpagpuueckui
ananiu3

Cooeporcanue

Teopernueckue OCHOBBI MeToda. AacopOiusi BemiecTBa. [IoHSATHE MOABMKHON M HEMOABUIKHOMN (ha3bl.
KadyecTBeHHBIH H  KONWYECTBEHHBIH xpomarorpaduueckuii aHanmu3. Kiaccudukanms wmetomoB
Xpomarorpaduu IO arperaTHOMy COCTOSIHHIO (a3. DI0dHTHAs M BBITECHUTEIbHAass XpomaTorpadusi.
Xpomarorpaguueckuii NUK W 3IIO3LMOHHBIE XapaKTepUCTUKU. Xpomarorpamma. KoimdecTBeHHbIE
XapakTepucTuku xpomarorpaduu. Koncranra pacnpenenenust Hepuera. Bpemst ynepxusanusa. ®@a3oBoe
otHoweHue. McnpasnenHoe Bpemst ynepxuanus. Koadduuuent cenextuBHocTH. YUCIO TEOpETHUECKUX
TapeloK. BbicoTa, »KBUBaJIeHTHas TeopeTudeckord Tapenke. Kpurepuit pasgenenus. OreHka
3(¢(HEKTUBHOCTH M CEJIEKTUBHOCTH XpOMaTOrpadUyeckoro pasjeneHus. XpoMaTorpapuyeckuil IMuK.
KauectBennsiii xpomarorpapuyeckuii ananus. KonnuecTBeHHbI Xpomarorpadudeckuii anamm3. Metoj
HOPMHPOBOK, METO]I BHEIIHETO CTaHAApPTa, METOJl BHYTPEHHEI O CTaH1apTa.

I"a3oBas xpomatorpadus. ['azoxunkoctHas xpomatorpadus. Cxema xpomarorpauyeckoil yCTaHOBKH.
Xpomarorpaduueckue KojaoHKU. [Ipumensemsie xuakue gaspl. OCHOBHBIE y311bI IPUOOPOB ra30BOH
xpomarorpaduu. ["azoancopOruonHas xpomarorpadus. OCHOBHBIE a/ICOPOEHTHI. JleTeKTOpHbI ra30Bo
Xpomarorpaduu: IeTEeKTOp MO TEIUIONPOBOJHOCTH I'a3a, HOHU3AMOHHBIE I€TEKTOPbI, 3JIEKTPOHHO-
3aXBaTHBIN JETEKTOP, MIIAMEHHO-()OTOMETPUUECKUN JETEKTOP, aTOMHO-IMUCCUOHHBIN JETEKTOP, Macc-
CHEKTPOMETPUYECKUI AETEKTOP.

XKunkoctHas xpomarorpadus. Obmacts npuMeHeHus. CxeMa KXUAKOCTHOTO Xxpomarorpada. JleTekTopsl:
muddepeHnmanbapii pedpakTomMeTp, GIyOPUMETPHUIECCKUN JTETEKTOP, KOHAYKTOMETPUUYECKHHN TETEKTOP,
JIEKTPOXUMUYECKUI JI€TEKTOp, MAacC-CIIEKTPOMETPUYECKUN aeTekTop. Tumbl copOeHTOB. JKuaKocTHO-
ancopObunonHas xpomatorpadus. JKuakocTHO-KuAKOCTHas xpomarorpadus. BsicokoaddexTuBHas
KHUJIKOCTHasE XpomaTtorpadusi M TIpHUMEHseMble 503HThI. VoHooOMeHHHass Xxpomatorpadus. Tumbl

30
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KaTHOHOOOMEHHUKOB ¥  aHHOHOOOMEHHHUKOB. JIByXKOJIOHOYHAsi ¥  OJHOKOJIOHOYHAsh HOHHAs
xpomarorpadus. XpomarorpaMMbl B HOHOOOMEHHOH Xxpomatorpaduu. VOHOOOMEHHBIE CMOJIBI.
JluranmooOMeHHass xpomarorpadus. OKCKIIO3HOHHass xpomarorpadusa. Ilmanapuas xpomatorpadus:
OyMa)kHasT W TOHKOCJOWHas Xpomartorpadus. Tumbl IUTACTHH Ui IJIAHAPHOW XpoMarorpaduu.
[TpumeneHne nIaHapHOM XpoMaTorpadum.

Temamuxa npakmuueckux 3aHAMUIL U 1a60pPamopHsIX padom 30
1. JlabopaTtopHas pabota «OnpeaeneHrue XJOpOPraHUnYeCKUX NECTUIIMA0B METOOM Ira30KUIKOCTHOM 6
xpomarorpadun
2. JlaboparopHas pabora «OnpenerieHne coaepKaHus B PaCTBOPE HEHTPATBHBIX COJICH METOI0M 4
MOHOOOMEHHOI XpoMaTorpadum»
3. JlaboparopHas pabota «Paznenenue u oOHapyXeHHE TaIOTeHUI0B TOHKOCIOWMHON XpoMarorpadueii» 6
4. Jlaboparopnas pabota «Pasznenenue xenesa (111) u menu (1) meronom OymaxkHoi xpomarorpadum 4
5. Pemenue 3amad no teme «Xpomartorpadhuyeckue MeToIbl aHanuza" 10
CamocrositenbHas yaeOHas padoTa rnpu u3ydeHuu paszena No2 6
[IpomexyTounas aTrTectanus (KOHCYJIbTAIUs + 3K3aMEH ) 8
Yueonaa npakmuka no mooynio
Texnuka nabopamophuix pavom
Buner pabor:
1. Usyuenue TpeGoBanmii OXpaHbl Tpyla U TEXHUKH O€30MIACHOCTH B XUMHYECKOI 1a00paTopyy;
2. V3yueHne XUMHYECKOH NOCYIbI, 1a60paTOPHOTro 000pyI0BaHNs, HArPEBATEIbLHBIX IPUOOPOB; 180
3. U3yuyeHne u NpUMEHEHNE XMMHYECKUX M MEXAHMYECKUX CIIOCOOOB OUMCTKH XMMHYECKOM TTOCY/IBI;
4. OrpaboTKa OCHOBHBIX JIa0OPATOPHEIX ONEPAIUii: HaTPEBaHKE, OCAXKIECHUE, PUILTPOBAHNE, BO3TOHKA, IEPETOHKA, DKCTPAKIINS,
B3BCIIBAHHE;
5. TIpuroToBieHue PaCTBOPOB Pa3IMYHON KOHIEHTPAIMH;
6. Onpenenenne MWIOTHOCTH PACTBOPOB;
Ilpouzeoocmeennan npakmuka no mooyiro
Buowt pabom:
1. TIposenenme anmanmsa, aHanuTuueckuii nmki. ITocTaHoBKa aHanMTHUeckoi 3amaun. Ot6op mpo6. Iomorenusanus npobbl U ee 216

COKpallICHUs. O6pa60TKa COKpElH.[CHHOfI HpO6BI. Hpe)lCTaBJ'ICHI/Ie PE3YyJIbTAaTOB aHAJIN3aA. OOecrieueHre KadyecTBa aHajau3a U
OCHOBHBIC METOJbI KOJIMYECTBCHHOI'O aHaJIn3a. BI)I60p MCTOJa aHajIn3a pCaJlbHOI'o 00BeKTa.
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2. UcnoneszoBanne DBM B aHanuTHueckodl XuMuH. IIpUMeHeHHe MaTeMaTHYeCKMX METOIO0B B IPAKTHKE PpabOThl XHMMHKO-
aHAIUTUYeCKuX JabopaTopuii. Pabora ¢ aBTOMaTH3UpPOBAaHHBIMU MPHOOpaMHU, cUCTEMaMH U KoMiuiekcamu. OcylecTBIeHHE
npobooTéopa M MPOOOMOATOTOBKH O0beKkTa K aHanu3y. OmnpeneneHHe KOHIEHTPAMM BEIIECTBA B PEabHOM OOBEKTE.
Maremaruueckass o0paboTka pe3ylbTaTOB aHaiu3a. BbluKMcleHHE KOHUEHTpaUud JOOBIM METOJOM (METOJOM CpaBHEHHS,
00aBOK, YCTAaHOBIICHUS TPAIyUPOBOYHON 3aBHCUMOCTH ). OdopMIIeHHEe JOKYMEHTAIUH.

3. TIpuMeHEHHE OCHOBHBIX METOJOB Pa3fleeHHs M KOHIEHTpupoBanus. CodeTaHne METOOB pa3JeleHHsl H KOHIEHTPHPOBAHUS C
MCTOAaMHU OIpCACIICHUA. Pa3I[eJIeHI/Ie COIIOCTaBUMBIX KOJIHMYCCTB JJICMCHTOB M OTACIICHUC MaJIbIX KOJMYCECTB OT OOJIBIIINX.
OpHocTyneHYaTble 1 MHOTOCTYIIEHUYAThIe IIPOLIECCHI pa3Ie/IeHHs.

4. Onpenenenre KOJIMYECTBAa XJIOpHAA HATpus B pacTBope. Merox ocaxaenus Onpenenenue maccwl Kanbuus(ll) B pactsope.
Ornpezenienre MaccoBOM 707K xene3a B pacTBopuMbIx coiisax xkene3a(ll) u sxeneza(lll). Onpenenenne maccel cepHOil KUCTOTHI B
pacTBope. BrinonHeHne KaueCTBEHHOIO aHaIM3a.

5. I/I3yq€HI/IC OKCTPAKIIMOHHBIX HPOLUECCOB MW THUIIOB SKCTPAKIMOHHBIX CHCTCM. Pa31{eneHI/Ie OJICMCHTOB MCTOAOM OKCTpPAaKIHH.
CenexkTUBHOE pa3JelieHUe 3JEMEHTOB METOJOM MoAOOpa OpraHM4ecKux pacTBopurenei, u3MeHeHus pH BoxHoW (da3sbl,
MAaCKHUpPOBaHUA U JCMACKUPOBAaHM.

6. HccnenoBanne 0OBEKTOB OKPYIKAIOIIEH CPENbl: BO3MyXa, NPUPOJHBIX M CTOYHBIX BOJ, II0YB, JOHHBIX OTJIOXKEHHMil. AHanu3
OMOJIOTHYECKUX M MEIUIMHCKUX 00beKTOB. OmpeneneHue HUTpAT MOHOB B CTOYHBIX Bojaax. OmpenelieHHe >KUPOB U Macel B
CTOYHBIX BoJax. ['paBuMeTprudeckuii MeToa onpeaenenus odmero dpochopa. Onpenenenue aeTyanx (peHoI0B B CTOYHBIX BOJIAX

7. OueHka NpHEMJIEMOCTH Pe3YIbTaTOB M3MEpeHHH. IIpeacTaBnenne pe3y/IbTaToB U3MEpEHHii. Benenue m1abopaTopHoro xypHaia
[IpoBepka mpuemieMocTy pe3yabTaTOB U3MEPEHHI, B YCIOBUIX MOBTOPSEMOCTH JJISl pa3HbIX ClIy4yaeB. 3HAKOMCTBO C aJTOPUTOM
OIEPATUBHOTO KOHTPOJISI MOBTOPSIEMOCTH PE3yJbTaTOB KOHTPOJIBHBIX U3MEPEHUIl, MPOLeAYyphl aHAIN3a B YCIOBHUAX JIaOOPaTOpUH
Y ONIEpaTUBHOI'O KOHTPOJISI TOYHOCTH PE3yJIbTaTOB U3MEPEHUH C HCIOIb30BAaHUEM 00pa3lloB AJisi KOHTPOJIS.

Bcezo

740
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3.

YCJIOBUA PEAJIM3ALIUN ITPOI'PAMMBI TPOPECCHUOHAJIBHOT'O MOAYJIA

3.1. [Ing peanuzanuu nporpaMmsl npodeccuoHaIbHOTO MOTYIS IOJKHBI ObITh IPEAYCMOTPEHBI

CICAYIOIIUEC CIICHUAJIbHBIC TIOMCIICHHAA

JIa60paTopHH (bHSHKO-XPIMH‘l@CKI/IX MCTOHOB aHalIM3a U TEXHUYCCKUX CPCACTB UBMECPECHUA,

aHAJIUTHYECKOM XUMHHU; TCXHUYCCKOI'0 aHajIn3a, KOHTPOJIA IMMPOHU3BOACTBA U SKOJIOTHYCCKOI'0 KOHTPOJIA,

OCHAIIICHHBIC B COOTBETCTBUU C 1. 6.2.1.OCHOBHOW 00pa30BaTEeIbHONW MPOrPaMMBI 110 CIIEITUATLHOCTH.

OcHamiennble  0a3bl MPAKTUKH, B COOTBETCTBUM ¢ I 6.2.3 .OCHOBHOW 00pazoBaTeIbHOMN

IIPOrpPaMMBbI 110 CHELMATIBHOCTH.

3.2 UudopmanmonHoe obecriedeHne 00yIeHus

OcHogHble UCMOYHUKU:

1.

2.

10.

11.

12.

13.

I'OCT 31954-2012. Bopga nutbeBas. MeTobl ONpeeieHus: KECTKOCTH. MeTonbl aHanusa. -
Bgen. 2013-09-05. - Mocksa : M3a-Bo cranmaptos, 2013.- 12 c.

['OCT 14870 -77. Ilpoayktel xumuuyeckue. MeToasl omnpeneneHust Boabl. Meroabl aHanusa. -
Bgen. 2005-06-01. - Mocksa : M3n-Bo ctangaptos, 2005.- 14 c.

I'OCT  25794.1-83.  PeaktuBbl. MeToabl NPUTOTOBIEHUS TUTPOBAHHBIX PACTBOPOB JUIS
KHCJIOTHO-OCHOBHOTO TUTpoBaHus. - Beem. 1985-06-30. - Mocksa : U3n-Bo cranmaprToB, 1983.-
40c.

I'OCT P 51000.4-2011. OO6mue TpeOoBaHUS K aKKPEAUTAIIUUA UCIBITATEIbHBIX JTAOOPATOPHA. -
Been. 2013-01-01. - Mocksa : MU3a-Bo cranaapros, 1983.- 15 c.

AnekcanapoBa, . A. AHaiutnueckas XumusiB : B 2 kH. KH. 1. XuMuyeckue MEeTopl aHAIU3a :

yuebnuk u npaktukym s CIIO / D. A. Anekcanaposa, H. I'. 'alimykoBa. — 2-¢ u3a., HCIIp. U
nor. — Mockaa : FOpaiit, 2015. — 551 ¢. — ISBN 978-5-9916-4665-9

AnekcannpoBa, J. A. Ananmutuueckas xumus : B 2 KH. KH. 2. OU3UKO-XMUMHUYECKHE METOMbI
aHanu3a : yueOHuk u npaktukym s CIIO / 3. A. Anekcanaposa, H. I'. I'aligykoBa. — 2-e usn.,
ucrp. u gon. — Mockaa : FOpaiit, 2017. — 359 c. — ISBN 978-5-534-04223-8

Amnanus 3arpsa3HenHoi Boabl. [Ipaktuyeckoe pykosozctso / FO.C. [pyros, A.A. PoauH. - 2-e u3n.
— Mocksa : BMHOM. JI3, 2015. - 678 c.

AHanuThueckas XuMus U QU3NKO-XUMHUYecKrue MeToibl aHanu3a. B 2 1. T. 1. : yuebnuk / 0. M.
I'myOoxoB u nip. ; mox pen. A. A. Umenko. — M. : Akagemust, 2012. - 352 c.

AHanuTnyeckas XuMus U GU3UKO-XUMHUYECKHe MeTOo bl aHanu3a. B 2 1. T. 2 : yueOHuk / mox pen.
A. A. Umenko. — 2-e u3a., ucnp. — Mocksa : M3garensckuii ieHTp «Akagemus», 2012, - 351 c.
Ananutnueckas xumus. Ilpaktukym : ydeOHoe mocoOue / AWM. XKebentse, A.K. XKepnocek,
WN.E. Tanyts. — Mocksa : HUL] UH®PA-M; Mu.: Hos. 3nanue. 2013. - 429 c.

AHanuTHyeckas XuMHs. XUMHUECKHEe MeToJbl aHanu3a: ydeb. moc. / A.M. XKebGentses, A.K.
XKepnocek u ap. - 2-e u3z., crep. — Mocksa : HUL] MH®PA-M; Munck : Hooe 3nanue, 2014. -
542 c.

AHanuThueckas XUMHUsA. Xpomarorpapuyeckue MeTOoJbl aHaiu3a : ydeOHoe mocobue / A.U.
XKebentse. — Mocksa : HULl Undpa-M; Munck : HoBoe 3nanwue, 2013. — 206 c.

bopucos, A. H. Ananutuueckass xumus. PacueTsl B KOJIMYECTBEHHOM aHaIM3€ @ YYEOHHK H

npaktukym ans CIIO /A. H. Bopucos, U. 0. Tuxomuposa. — 2-e u3z., ucnp. u gom. — Mocksa :
IOpaiit, 2017. — 118 c. — ISBN 978-5-534-00807-4

19




14. Banosa (KompioBa B. [I.). ®u3uko-xuMuueckre METOIbI aHanu3a : npaktukym / B. JI. Bamosa
(Kombinosa), JI. T. Abecanse. - Mocksa : M3narenbcko-Toprosast kopropanus «/lamkos u K°»,
2012. - 224 c.

15. Kapnos, 0. A. Meronsl npo6ootdopa u npodonoarorosku / F0. A. Kapros, A. I1. CaBoctuHs. -
2-¢ u3a. — Mocksa : BUHOM. Jla6oparopus 3nanuii, 2012. — 243 c.

16. Kpuctuan, I'. Anamutnueckas xumus. B 2 1. T. 1/ I'. Kpucrtuan; nep. ¢ anrin. — Mocksa :
BUHOM. JIa6opatopus 3Hanui, 2013. — 623 c.

17. Jlecc, B. P. IIpaktuyeckoe pykoBOACTBO ais taboparopun. Cnenuanbabie metosl / B. P. Jlece. -
Cankr-Ilerepoypr : LIOII "IIpodeccus”, 2014. - 472 c.

18. OcHoBbl Oe3omacHOCTH Tpyaa B TexHocdepe : yueOnuk / B.JI. Pomeiiko, O.I1. JIsnuna, B.U.
Tartapenko; oz pen. B.JI. Pomeiiko. - Mocksa: HULl UHD®PA-M, 2013. - 351 c.

19. IloakopsiToB, A. JI. AHanutuueckas xumus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHOE TUTPOBAHHE :

yaebnoe nocodbue musa CIIO / A. JI. IloakopertoB, JI. K. Heynaunna, C. A. IlItun. — Mockga :

IOpaiir, 2017. — 60 c. — ISBN 978-5-534-00111-2

20. Ilpou3BOACTBEHHAs] CaHUTapusi M TUrMeHa Tpyaa: yuebnoe mocooue / T.I. ®eokrucrtosa, O.I.
®eokrtrcroBa, T.B. Haymoa. — Mocksa : HUL| Mudpa-M, 2013. - 382 c.

21. IlycroBanoBa, JI. M. DuU3MKO-XUMHUYECKHUE METOJbI HCCIECIOBAHHMS W TEXHHKA JIAOOpaTOPHBIX
pa6ot / JI. M. ITycroBanosa. — PoctoB H//] : denukc, 2014. — 316 c.

22. Tepemenko, A. I'. BuyrpunaGopaTOpHBI KOHTpPOJIb KadecTBa pe3yJIbTaTOB aHAIMW3a C
HCITOJIb30BaHUEeM J1abopatopHoi mHbopmarmoHHoi cuctembl / A. I'. Tepemenko. - Mocksa :
BMHOM. Jla6opatopus 3Hanui, 2012. - 312 c. : ni.

23. Tpudonona, A.H. Ananutndeckass xumusi. Jlaboparopuslii npaktukym : yueb. mocobue / A.H.
Tpudonosa, NU.B. MenbcuroBa. — Munck : Beicm. mk., 2013. — 160 c.

24. XaxanuHa, T. . AHanutudeckas xumus : yueOHuk u npaktukym aius CIIO / T. M. Xaxanuna, H.
I'. Huxwutuna. — 3-e u3a., ucnp. u nom. — Mocksa : FOpaiit, 2016. — 278 c. — ISBN 978-5-9916-
7653-3

ﬂonwmumenbnbte UCMOYHUKU.

1. bBynaros, M. HW. [IlpakTHueckoe pYKOBOJACTBO MO  (DPOTOKOIOPUMETPUUYECKUM U
criekTpodoTomMeTpuueckuM Meronam ananuza / M. U. bynaros, W.I1. Kanunakun. — JI. : Xumus,
1986. - 376 c.

2. Bacuibes, B. I1. Ananutuueckas xumus. B 2 ku. Ka. 2. ®u3nko-xuMHUeCKre METO/IbI aHAIN3a :
yuebHuk / B. I1. Bacuibes. - 3-e u3a., crep. — Mocksa : lpoda, 2007. — 384 c.

3. BacunweB, B.Il. Anamutnueckast xumusi: nabopatopsbiii npaktukym / B.I1. Bacumwes, P.II.
Mopozoga, JI.A. Kouepruna. — 3-e u3za., crep. — Mocksa : Jlpocda, 2006. —414 c.

4. Tonbbept, K.A. BBenenue B razoByto xpomarorpaduto / K.A Tonsbept, M.C. Buraeprays. —
Mocksa : Xumus, 1990. — 351 c.

5. 3onoroB, 0. A. Hcropus u MeTromonorus aHaluTU4ecko xumuu : yueO. mocobue/ 1O. A.
3onotos, B. N. Bepuinauna. — Mocksa : Akagemusi, 2007. - 464 c.

6. OcHoBbl aHauTHYecKOW Xxumun. B 2 kH. KH.1. O0mue Borpockl. MeToabl pa3aeneHus / Mo pej.
I0.A. 3omoroBa. — Mocksa : Beicmas mkona, 2004, — 359 c.; ku. 2. — 503 c.

7. OcHoBbl aHanmTHuecko xumuu. B 2 ka. Ku.2. MeTtonbl xumuueckoro ananuza / nmoj pea. I0.A.
3onoToBa. — Mocksa : Bricmias mkoia, 2004. — 503 c.

8. OcHoBBI aHanuTHUecKod xumuu. [IpakTudeckoe pykoBojctBo / mox pen. HO.A. 3omoroBa. —
Mocksa : Xumus, 2001. — 463 c.

9. OcHOBBI COBpeMEHHOTO dMeKTpoxumuieckoro ananusa / I.K. bynaukos, B.H. Maiicrpenko, M.P.
Bscenes. — Mocksa : Mup: bunom: JIaboparopus 3nanumii, 2003. — 592 c.

10. Orro, M. CoBpeMeHHbIe MeTOIbI aHamuTHIecKor Xumun. B 2 1. T. 1 / M. OTTO; 1iep. ¢ HeM / 1101
pen. A. B. 'apmama. - Mocksa : Texaocdepa, 2006. - 416 c.
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11. Coeiit, J. I'. Ananmus Hedru : CnpaBounuk / [I. I'. Creiit. — Cankr - IlerepOypr : LIOII Ilpodeccus,
2012. - 480 c.

12. ®epoposckuii, H. H. ®oToMeTprdeckne METObI aHAIM3a [ DNEKTPOHHBIN pecypc] : y4ueb. mocobue /
H. H. ®enoposckuid, JI. M. Skybosuu, A. 1. MapaxoBa. — Mockga : ®JIMHTA : Hayka, 2012. — 72
c.

13. YyeOnuk no ncuxonoruu tpyaa "llcuxonornyeckue acrekTbl COBEPUICHCTBOBAHUS YCIOBHH Tpyda
yenoBeka'. Pazpaborano E.B. Hukutunoil. PexomeHmoBaHo MMHHUCTEPCTBOM OOIIEro H
npodeccuonansHoro odpasosanusi Poccuiickoit denepanuu B KauecTBe yd4eOHOro mocoOus yis
CTY/IGHTOB BBICIIUX Y4eOHBIX 3aBefeHuid http://www.studmed.ru/docs/document31562/content(/lara
obpamenus 25.02.2016).

14. OneiinukoBa, O.H. Pa3paboTka MOIyIpHBIX HPOTPaMM, OCHOBAHHBIX HA KOMIIETEHIMIX : y4eOl.
nocobue / O.H. OneitnukoBa, A.A. MypaBbeBa, F0.B. KonoBanosa, E.B. CaprakoBa. — Mockaa.:
Anbda —M, 2005. — 160 c.
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4 KOHTPOJIb 1 OIIEHKA PE3YJBTATOB OCBOEHUSA NTPO®PECCUOHAJIBHOI'O

MOJIY.JISA

Konx n HamMenoBaHme
po(heCCUOHATBHBIX U 00X
KOMIICTCHIIUH, POPMUPYEMBIX B
pamMKax MOIYIIS

Kpurepuu onenku

MeTtonnl oieHKH

IIK 1.1 OneHuBaTh COOTBETCTBHE
METOAUKH 3aJa4aM aHaJn3a 1o
JMANa3oHy U3MEPsEeMbIX
3HAYEHUH ¥ TOYHOCTH.

O11eHMBaHUE COOTBETCTBUS
METOIMKH 3a7a4aM aHajanu3a 1o
JMaa30Hy U3MEPSIEMBIX
3HAYEHUH ¥ TOYHOCTH

CobecenoBanune

DKcrepTHOe HaOIII0IeHUE
BBIIIOJIHCHHUA  MTPAKTUYCCKHUX
paboT Ha MPAaKTHYECKHX U

n1abopaToOpHBIX 3aHSATHUSX,
yaeOHOMI u
MIPOU3BOACTBEHHOMN
MPAaKTUKAX:

OILICHKa IIponecca
OLICHKA PE3YyJIbTATOB

IIK 1.2 BsiOupaTh onTUMaNbHBIC
METO/IbI aHAJIH3A.

OueHuBanue npoiiecca
BbIOOpA ONTUMAJIbHBIX
METOI0B UCCIIEI0BaHMS

TectupoBanue

DKcnepTHOoe HaOII0IeHUE
BBIIIOJTHEHUSI  NPAKTUYECKUX
paboT Ha NPAKTHYECKUX H
1ab0opaTOPHBIX 3aHSATHSX,
yueOHO u
MPOU3BOJACTBEHHOMN
MPaKTUKaX:

OIICHKa IIponecca
OLICHKA PE3YyJIbTATOB

IIK 1.3 IloaroraBiauBarh
peareHTbl, MaTepHaIIbl U
pacTBOPHI, HEOOXOIUMBIE TSI
aHanm3a

OrieuuBanue npoiiecca
BBIIIOJIHEHUSI XUMHUYECKUX U
(bU3UKO-XUMUYECKUX

aHaAJIN30B; MIPUTOTOBJIEHUE
peareHToB, MaTepuaioB U
pPacTBOpPOB, HEOOXOAUMBIX IS
MIPOBEACHUS aHAIHN3a

DKCnepTHOE HaOIIOICHIE
BBIMOJIHEHUST  [TPAKTUYECKUX
paboT Ha NPAKTHYECKUX H
1a00paTOPHBIX 3aHSATHUSIX,
yaeOHOMU u
MIPOU3BO/ICTBEHHOM
[IpaKTUKaX:

OLIEHKa IIpolecca
OLIEHKa pe3yJIbTaTOB

[1K 1.4 PaGorars ¢ XUMAYECKUMU
BEIIIECTBAMH U 00OPYIOBAHHUEM C
cOOJI0ICHHEM OTPACIIEBBIX HOPM

OuenuBanue npouecca
BBITIOJTHEHHS paldOT C
XUMHUYCCKHMH BEIIECTBAMH H
obopymoBaHHEM C
COOJTI0ICHHEM OTPaCIIEBBIX
HOPM M 3KOJIOTHYECKOU
0€30MacHOCTH.

DKCnepTHOE HaOIIOCHIE
BBITTOJIHEHUST  MTPAKTUYECKUX
paboT Ha NPAKTHYECKUX H

1abopaTOPHBIX 3aHSATHUSX,
yaeOHOMI u
MIPOU3BOJICTBEHHOU
IIpaKTUKaX:

OLIEHKa Ipolecca
OLIEHKa pe3yJIbTaTOB
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