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coenuHeHui (peructpanuonHeii Homep 18.02.12-170505, npara peructpaiuu B peecTpe:
05/05/2017)
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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI IPO®ECCUOHAJIBHOI'O MOYJIA
IIM 01. ONPEJAEJIEHUE OIITUMAJIBHBIX CPEACTB U METOJOB AHAJIU3A

NPUPOJHBIX U TPOMBIIIVIEHHBIX MATEPHUAJIOB

1.1. Ilens u nnanupyemoie pe3yiomamosl 0C60eHUA NPOPECCUOHATLHOZ0 MOOY/IA

B PEIYIBTATC HU3YUCHUA HpO(l)eCCI/IOHaJ'IBHOFO MoAyJd CTYACHT OOJIKECH OCBOUTH OCHOBHOH BU
JACATCIIbHOCTH OHpe,HeJ'IeHI/IC OIITUMAJIBHBIX CpCACTB M MCTOAOB aHajlu3a IMIPHUPOAHBIX U

IMPOMBIIIJICHHBIX MaTcpuraioB n COOTBCTCTBYIOIIHEC cMy O6IJ_II/IG KOMIICTCHIINU n
npoecCHOHATbHBIC KOMITETEHITUH

1.1.1. Ilepeuensv odouyux Komnemenyuii

Koo

Obwue Komnemenyuu

OK 01

BreiOupare crmocoObl  pemieHus 3aaad  IpOQEecCHOHATBHON  AESITEIbHOCTH
IPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM

OK 02

Hcnonp30BaTh COBpPEMEHHBIE CPEICTBA IIOMCKA, aHAIW3a W HHTEPIpETaluu
uHbopManmui W HH(DOPMAIIMOHHBIE TEXHOJOTMM Ui BBINOJHEHHS 3a]1ad
po¢eCCUOHATILHOM J1eTeIbHOCTH

OK 03

[TmanupoBaTh M pearm30BbIBaTH COOCTBEHHOE MPO(ECCHOHAIBHOE U TMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO NEATEIBHOCTh B MpodeccuoHaNbHON cdepe,
HCIO0JIb30BaTh 3HaHMS MO (PMHAHCOBOM I'PAMOTHOCTU B PA3JIMYHBIX KU3HEHHBIX
CUTYaIUAX

OK 04

D dexTHBHO B3aUMOICHCTBOBATh U Pa0OTATh B KOJUIEKTHBE U KOMAaH/IC

OK 05

OcymecTBIISATh YCTHYIO U MHUCHbMEHHYI0 KOMMYHHUKAIIMIO HAa TOCYJAapCTBEHHOM
s3pike  Poccuiickoit @enepanii ¢ y4eToM OCOOEHHOCTEH COLIMAIbHOTO U
KYJBTYPHOTO KOHTEKCTa

OK 06

HpOSIBJ'I}ITB TPaXXJAaHCKO-IIATPUOTUICCKYIO IIO3HUIIHIO, ACMOHCTPUPOBATH
OCO3HAHHOC TIIOBECACHHWEC Ha OCHOBC TpaJUIIUOHHBIX O6HI€‘ICJ'IOB€‘I€CKI/IX
HCHHOCTeﬁ, B TOM YHCIC C YUYCTOM TapMOHH3allUU MCKHAIWOHAIBHBIX H
MCKPCIIUTUO3HBIX OTHOHICHI/II\/'I, MNPUMCHATE CTAaHAAPTBI AHTUKOPPYIIIUOHHOIO
ITOBCACHUA

OK 07

CozelicTBOBaTb COXPAaHEHHMIO OKpY’Kalollel Cpelsl, pecypcocOepekeHuto,
MNPUMCHATL 3HAHUSA 00 H3MEHEeHUH KimMarta, [OpUHIUIIbL 6epe)KJ'II/IBOFO
POM3BOACTBA, YPPEKTUBHO ICHCTBOBATH B YPE3BBIYANHBIX CHTYAIUSIX

OK 09

[Tonb3oBaTbes mnpodeccrnoHaNbHON JTOKyMEHTallMe Ha TOCYJIapCTBEHHOM U
MHOCTPAHHOM SI3bIKax

1.1.2. Ilepeuenn

PO EeCCHOHAIBHBIX KOMIETEHITUN

Koo Ilpogpeccuonanvnovie kKomnemenyuu

IIK 1.1 OueHuBaTh COOTBETCTBHE METOJIMKH 3ajJa4aM aHaJIW3a [0 JIHala3oHy
M3MEPSIEMBIX 3HAYEHUW U TOYHOCTH

IIK 1.2 Br16upath ontumanbHble METO/IbI aHAIIN3A.

IIK 1.3 [ToaroraBnuBaTh peareHThl, MATEPHAIIBI U PACTBOPBI, HEOOXOAMMBIE /JIsl aHAIIH3a

IIK 1.4 PaGoTaTh ¢ XUMHUYECKMMU BEIIECTBAMU U 000PYI0BAHUEM C COOIIIOICHHEM
OTpacJIEBBIX HOPM U IKOJIOTUYECKOM 0e30macHOCTH




1.1.3. B pesynbTaTe ocBoeHMs MPO(HEeCCUOHATHEHOTO MOTYJIS CTYJICHT JOJIKEH:

Hmetpb OLICHUBAHKWE COOTBETCTBUS METOJMKH 3a/layaM aHajiu3a 110 JHaIla30Hy
NPaKTUYCCKUN | U3MEPSIEMBIX 3HAUCHUH U TOYHOCTH;
OTIBIT BbIOOpa ONTHMAJIBHBIX METOJOB MCCIICIOBAHHUS;
BBITOJIHEHUS] XUMHYECKUX M (PU3UKO-XHUMUYECKUX aHAIN30B;
IPUTOTOBIICHHE PEAareHTOB, MATEPUATIOB U PACTBOPOB, HEOOXOAMMBIX IS
MIPOBE/ICHUS aHAJIN3A,
BBIIIOJIHEHHE pPabOT ¢ XMMHUYECKMMHU BEIIECTBAMU U OOOPYIOBAaHUEM C
COOJIIOJICHHEM OTPACIIEBBIX HOPM H IKOJIOTHYECKOH O€301MacHOCTH.
YMETh paboTaTh C HOpPMATHBHOM JTOKYMEHTALIMEH Ha METOIUKY aHAJIHN3a,;
BBIOMPATh ONTHMAJIbHBIE TEXHUYECKHE CPEACTBA M METO/IbI MCCIICAOBaHUIA;
OLICHUBATh METPOJIOTUYECKUE XapPAKTEPUCTUKN METOIUKH;
OLICHUBATh METPOJIOTHUECKHUE XapaKTEPUCTHUKU 1a00paTOPHOTO
00opyI0BaHUs;
BBIOMPATH ONTHUMAIbHBIE TEXHUYECKHE CPEJICTBA U METOJIbI HCCIICIOBAHUN;
U3MEPATh aHAJTMTUYCCKUN CUTHAJ U yCTaHABJIMBAThH 3aBUCUMOCTh CHUTHAJA OT
KOHIICHTPALIUHU OIPEIEIIIEMOT0 BEIECTBA,
MIOJITOTABIIUBATh OOBEKTHI HCCIICIOBAHUM;
BBIMOJIHATh XUMHUECKUE U (PU3UKO-XUMHUCCKUE METO/IbI aHATN3A,;
OCYLIECTBJISATh OJTOTOBKY JIaOOPaTOPHOro 000pyA0BaHUS;
MOJTOTaBINBATh OOBEKTHI UCCIICIOBAHUN;
BBIMOJIHATh HEOOXOJMMBIE pacyeThl JUIsi TMPHUTOTOBJICHUS PEareHTOB,
MaTEepHaJIOB U PACTBOPOB; MPOBOAUTH NMPUTOTOBIEHUE PACTBOPOB, ATTECTOBAHHBIX
CMecell M peareHTOB ¢ COOJIIOJICHMEM TEXHUKHU JJaOOpaTOPHBIX paboT; BBHIOIHATD
CTaHJapTH3ALMIO PACTBOPOB;
BBIOMPATh OCHOBHOE U BCIIOMOTaTeIbHbIE 000py10BaHHE, IIOCYTy, PEAKTUBBI;
OpraHu30BbIBaTh pabouee MeCTO B COOTBETCTBUM C TpeOOBaHMAMU
HOPMATHBHBIX JIOKYMEHTOB U TIPAaBUIIAMHU OXpaHbI TPY/Ia;
UCTIOJIB30BaTh 000PYIOBAaHHUE M CPEICTBA U3MEPEHHS CTPOTO B COOTBETCTBUH
C MHCTPYKIUSIMH 3aBO/IOB-H3TOTOBUTEIICH;
cobmoath 0€30macHOCTh TMpU  paboTe ¢ JabopaTOpHOW TOCYIoM U
npubopamu;
coONroAaTh MpaBHlia XPaHEHHUS, UCIIONb30BAHMS U YTHIN3AIUA XUMUYECKUX
PEaKTUBOB;
MCIOJIb30BaTh CPEJCTBA MHANBUIyaTbHON U KOJIEKTUBHOM 3aIUTHI;
coOJTI01aTh MpaBHJIA TTOKAPHON U JIEKTPOOE30MaCHOCTH.
3HATh HOpPMAaTHBHAs JIOKyMEHTAIIHS HAa METOJIUKY BBITIOJIHEHHS U3MEPEHHIA;

OCHOBHBIC HOPMATHUBHBIEC JOKYMCHTBI,PETIIAMCHTUPYIOIIUEC ITOTPCIIHOCTH
pe3yJIbTaTOB U3MEPEHUI;

COBPEMEHHbIE aBTOMATH3UPOBAaHHBIE METOJbl aHAIN3a MPOMBIIIICHHBIX H
MPUPOJHBIX 00PA3IIOB;

OCHOBHBIE METO/Ibl aHAJIN3a XUMUYECKUX OOBEKTOB;

METPOJIOTHUECKUE XapaKTEPUCTUKU XUMHUECKUX METO/I0B aHAIN3a,;




METPOJIOTHUECKHUE XaPaKTEPUCTUKHA OCHOBHBIX BHUJIOB (PH3UKO-XUMHUUYECKUX
METOJI0B aHAJIN3a;

METPOJIOTHUECKUE XapAKTEPUCTUKH JIAOOPATOPHOTO 0OOPYIOBAHUS;

COBPEMEHHBIC aBTOMATH3WPOBAHHBIC METOJbl aHAIM3a MPOMBIIIICHHBIX H
MPUPOJHBIX 00pa3LIOB;

KJIacCU(UKalMsd XMMUYECKUX METOI0B aHAJIN3a;

Kiaccuukanus GU3NKO-XMMHUYECKUX METOJIOB aHAJIN3a;

TEOPETUUYECKIX OCHOB XMMHUYECKUX U (PU3UKO-XUMUYECKUX METO/IOB aHAJIN3a;

METO/JIbI pacueTa KOHIICHTPAIIMH BEIIEeCTBA M0 JaHHBIM aHAIIN3a,

nabopaTopHoe 000pyI0BaHHE XMMUYECKOH J1ad0opaTopuu;

KJIaCCU(UKALUS XUMHUECKUX BEIICCTB;

OCHOBHBIC TPEOOBAaHHS K METOJAaM M CPEICTBAM aHAIUTUYECKOTO KOHTPOJIS:
TpeOOBaHUsl K MPEJOCTABICHUIO PE3yJIbTaTOB aHAIU3a, CPEACTBAM M3MEPEHUH, K
BCIIOMOTaTeNIbHOMY  OOOpY/IOBaHUIO; HOpPMAaTHBHAas  JOKYMEHTAaIUs 1o
MPUTOTOBIICHUIO PEareHTOB, MATEPUAIIOB, PACTBOPOB, 00OPYIOBAaHUS U MOCY/IBI;

CrocoObl BBIPAKEHHS] KOHIICHTPAIIMM PACTBOPOB; CHOCOOBI CTaHAApPTH3ALUU
PacTBOpOB;

TEXHHUKY BBITIOJTHEHUS JTA0OPATOPHBIX padoT;

MpaBUjIa OXpaHbl TPy/ia MPU paboTe B XMMUYECKOM J1abopaTopuu;

MpaBWIa WCIOJIB30BAHUS CPEJICTB WHAMBUAYAIBHOH W  KOJJICKTUBHOMN
3aIlUTHI,

MIpaBUJIa XpaHEHUS, KCTIONb30BAHMS, YTHIN3AUNA XUMHUUECKUX PEAKTUBOB;

MpaBWJIa OXpaHbl Tpyda mpu paboTe ¢ 1TabOpPaTOpHON MOCYIOM U
00opyaoBaHUEM;

MpaBWJia OXpaHbl Tpyda mpu paboTe C arpecCUBHBIMU CpedaMH |
JIETKOBOCTUTAMEHSFOIIIUMUCS KHUIKOCTSIMHU.

1.2. Kosiu4ecTBO 4acoB, 0TBOAMMOE HA 0CBOEeHHE MPO¢ecCHOHATBHOI0 MOYJIs
Bcero —646 gacos,

B TOM 4ucCJIe B OopMe MPAKTUYECKON MOAroToBKU — 492 yaca

M/JK.01.01 OcHoBBI aHAIUTHYECKOH XUMUM U PU3MKO-XUMHYECKUX METO0B AHAJIM3A
O06bem 06pa3oBarTenbHOM nporpaMmsl - 358 4acos;

VYyeOHast paboTa BO B3aUMOACHCTBHUHM € TIpenoAaBareneM - 332 yaca,
CamocTosTenpHas yaeOHass pabora oOydaromerocs — 26 4acos.

VI1.01 Yueonas npaktuka — 180 vacos.

I11.01 ITpou3BoacTBenHas npakTtuka — 108 gacos.

KoncyabTanuu — 10 gacos.

IIpoMeskyTOouHast aTTecTalUs - 8 YACOB.




2. CTPYKTYPA U COAEPKAHUE TPOPECCHUOHAJIBHOI'O MOAYJIA
2.1. CTpyKTypa npo¢hecCHOHATBLHOI0 MOAYJIsI

O06Bem nmpoeccHoHaTEHOTO MOIYJIS, aK. Jac.
B Tom PaboTa oOy4aromuxcst BO B3aUMOACHCTBUH C TIPETIOIaBaTeieM Camo
Koz HaunmenoBanus pa3aenon CymmapH | ducie B O6yuenue o MJIK
npogeccCuoHalb HPOGECCHOHATHOTO bIii 00BEM | (opme Y B ITpakTHKH CTOAT
HBIX OOIINX Harpy3KH, | MpaKTU4 TOM HHCIIC CJIbHA
KOMHeTeHHI/Iﬁ MOZyJIst yac. eCKoOu Bcero .Ha60paTOpHBIX u KprOBbIX Vye6 HpOI/I3BOI[CTBe !
[OJITOTO MPAKTUYECKHUX pabor HeoHad HHAast pabor
BKH 3aHATHI (IpoeKTOoB) a
1 2 3 4 5 6 7 8 9 10
IIK1.1TIK 1.2 | Pa3zgen 1. Xumnueckue
IIK 1.31IK 1.4 | meroasl aHanu3a
OK01-07,09 88 36 12 36 - - 13
[IK1.1TIK 1.2 | Pa3zzen 2. dusuko- i
IIK1.3I1IK 1.4 | Xumu4ecKue METOIBI
OK01-07,09 AHATI3A 252 168 242 168 - - 13
I[IK1.1MIK 1.2 | YuebHas npakTUKa 180 180 180 - -
MK 1.31IK 1.4 | IIpousBoacTBeHHAsI
OKO01-07,09 MpaKkTUKa 108 108 108 -
IIpomexxyTounas
arrecranus + 18 - - - - - - -
KOHCYJIbTalluU
Bcezo: 646 492 314 204 - 180 108 26




2.2. TemaTn4eckuii JIaH U coiep:kanne npodeccuonaabHoro moayJsi IIM.01 OnpeneneHue ONTHMAJBHBIX CPEICTB M METOAOB AaHATH3A
NPHPOJHBIX U MPOMBIILIEHHBIX MATEPHAJIOB

Haumenosanue pazoenoe

Cooeporcanue yuednozo mamepuana, 1a60pamopnsle padomol u RPAKMUYecKue 3aHAmus,

u mem camocmoamenvHan yueonas paboma odyyaouwuxcs, Kypcoeas pavoma (npoexm) (eciu B ToM 4uciie B
npogheccuonanvnozo npeoycmompensl) dpopme
Oovem uacoe .
mooyasn (IIM), NMPaKTHYECKOM
MENHCOUCUUNTTUHAPHBIX NOATOTOBKH
kypcoe (M/IK)

1 2 3 4
M/IK.01.01. OcHOBBI aHAJIMTHYECKO XMMHMHU U PU3NKO-XMMHYECKMX METO10B aHAJIM3A 352 204
Pa3zoen 1. Xumuueckue memoowl ananuza 72 36
Tema 1.1 Cooepircanue -
Memponozuueckasn Cratuctuueckass 00paboTka pe3yiabTaTOB  KOJMYECTBEHHBIX —omnpeneneHuid. [IpaBuia
Xapakxmepucmuka OKpyTJieHus. 3Havamme Udpbl. 3aKOH pacnpeleNeHus CIy4alHBIX BenuunH [aycca.

Menoooe ananu3a [IpeunsuonHocTh aHanuza. PopMyibl MaTeMaTHyecKo oOpabOTKM pe3ysbTaToOB aHaIu3a.
[Torpemnoct u ommOKKH B KoJduyecTBeHHOM aHanm3e. Cucrematnueckue ommOku. ['pyObie
ommOku, Ciyuaiiuple  ommOkn.  OmmOKM  W3MEpeHHH.  XUMHYECKHE  OUIMOKH.
Cucremaruyeckass U ciyvaiiHas norpemHocts. CyIIHOCTh METOJIa PErPeCCHOHHOTO aHaIu3a 8
(MeTo[ pacueTa 1o cpeHUM 3HaueHUsIM). [IoHsTHE 0 METOie HAMMEHBIINX KBaIPaToB.
Mertposoruyeckue XxapakTepuCTUKU METOJIOB aHaiau3a. YyBCTBUTENBHOCTh MeTo/a. Jnana3on
u3mepenus. [Ipenen odHapyxenus. IlpaBuabHOCTh, BOCIPON3BOAMMOCTS M TOYHOCTh aHANIN34,
CpelHee 3HauU€HUE U CTaHJApTHOE OTKJIOHEHHE. AOCONIOTHASI U OTHOCUTENbHASI OTPEIIHOCTD
Meroaa aHanmusa. CtanmapTHbeie oOpasibl. OOpasen cpaBHeHMs (TpaJyupOBOYHBIN 0Opasen),
napajuleJibHbIe OINpeAeNeHus], pe3yibTaT aHanu3a. MeToa 1 MeToauka aHanu3a. TpeboBaHus K
METOIUKAM.
Temamuka npakmuueckux 3aHAMUIL U 1a60pamopHvIX padom 4 4
1. Ilpaktuueckas pabora «MaremaTnueckas 0OpabOTKa pe3ysIbTaTOB aHATU3a» 4
Tema 1.2 Oowgue Cooepoicanue
60NPOCHl XUMUYECKO20 Craguu xumuueckoro aHanusa. [loctaHoBka aHanuTHueckoi 3anaun. Beibop MeTona aHanusa. 8 -

8




anaiusza.

Beinonnenue ananu3a. OleHka KauecTBa aHaiu3a. [IpuHATHE pelieHus MO pe3yibTaTam
ananu3a. Kiaccudukanus MeTo10B aHanmsa.

®du3znyeckue BEIUYMHBL IS BBIpAXKCHUA COCTaBa BCHICCTBA. MC)KI[yHapOI[HaSI CcHuCTEMA
CAUHUIL. BCJ'II/ILII/IHBI, 3aBUCAIINEC OT BHMAAa XUMHUYCCKHUX YaCTHUI[ OIIPEACIACEMOTIO KOMIIOHCHTA.
BeJ’II/ILII/IHI)I, HE 3aBUCAINIUMC OT BUAAa XUMHUYCCKUX YaCTHUL OIIPCACIACMOI0O KOMIIOHCHTA. 3akoH
XAMUYECKHX DJKBHBaJeHTOB. HauMeHoBaHme M 0003HaYeHUE (bl/ISI/ILICCKI/IX BCJIIMYHH IIpHU
IMPUMCHCHHU 3aKOHA XUMHUUYCCKUX DKBUBAJICHTOB. O11eHOYHBIE U TOYHEIC PacCdCThI.

Temamuka npakmuyeckux 3aHAMUIN U 1a00PAMOPHBIX padom

1. Pemecuue PACUCTHBIX 3a1a4 110 TEMC «3aKOH XUMHYCCKUX SKBHBAJICHTOB)

Tema 1.3
I'pasumempuueckuii
Memoo ananuza

Cooeporcanue

CylHOCTh TPaBUMETPUUYECKOI'O aHaidu3a. THWIbl TPaBUMETPUUYECKHX ompeneneHui. Teopus
ocaxxaenus. lIpousBeneHue pacTBOPUMOCTH. YCIOBUS O0pa30BaHUA OCaAKa. Y CIOBUSA
pactBopenus ocaaka. Ocaxzaenue. [Tonnora ocaxknenus. TpeboBaHust K ocaxxaaemoit dopme.
TpeboBanmsi K TpaBUMeTpuUeckod (opme. BpiOOp ocamuTens B 3aBUCUMOCTH  OT
IIPOU3BEICHUS PACTBOPUMOCTH OCAJKA.

TexHnka BBIIOIHCHUS IpaBUMECTPHUUICCKOI'0 aHalin3a. PacueTh B TpaBUMETPHUYCCKOM aHaJINU3EC.
Pacuer nHaBecku. Pacuer kojanyecTBa pacCTBOPUTECIIA. Pacuer komuuecTBa OcCa)XJgaeMoro
PCaKTHUBa. Pacuer pe3yjibTaTa aHaJIM3a B 3aBUCUMOCTH OT THUIIAa TPABUMCECTPHYCCKOI'O
OIIPCACIICHUA. AHanuTUYeCKUi MHOXKHTEND. OMINOKH METOJa.

Omnepanuu rpaBuMeTpudeckoro anammuza. OtOop cpemHeil mnpoObl. Biasitue HaBecku.
PactBopenue HaBecku. OcaxaeHue oOmnpeaenseMoi cocTaBHOM dacTu. DuinbTpoBaHue M
MPOMBIBAHME OCaJKa. BpICylIMBaHWE W MNpOKAIMBAaHHE Ocaaka. B3BemumBaHue OCaJIKOB.
[Ipumenenue merona. JKypHan rpaBUMeTpUuecKuX omnpeaeneHuil. OgopmiieHrue pe3yabTaToB
rPaBUMETPUYECKOTO UCCIEAOBAHUS.

Temamuka npakmuyecKkux 3aHAMUI U 1a00PaAMOPHBLIX padom

1. JlabopaTopnas pabora «OnpezeneHre KpUCTANTU3AMOHHON BOJIbI B KPUCTAJIOTHIpaTe
xJiopuaa 6apusi»

Tema 1.4
Tumpumempuueckuii

Cooepicanue

OO6mas xapakrepuctuka meroaa. [Ipumenenne metona. TouHocte Merona. Koneunas Touka

14
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anaius

TUTPOBaHUA. TOYKa SKBUBAJICHTHOCTH. 3aKOH SKBUBAJIECHTOB. TpeOOBaHUS K peakiusM B
TUTPUMETpUUECKOM aHaiu3e. CtannapTHble pacTBopbl. MHauKkaTopsl. [IpaBuiia THTpoBaHus.

Knaccudukanus THTpEMETPUIECKIX METOJIOB aHAIH3a M0 THITY PEAKIUH, JIeXKAIleld B OCHOBE.
Meton Heltpanuzanuu. OKHUCIUTENIbHO-BOCCTAHOBUTENbHOE TUTpoBaHue. OcaauTesbHOe
tutpoBanue. Komriekconomerpuueckoe TuTpoBaHue.  CrocoObl TUTPOBaHHUA: MPSIMOE,
oOpaTHOe, KOCBEHHOE. Meroa MNUIeTUpoBaHUA. MeToj OTAeNnbHbIX HaBecok. Pacuer
MacCcOBOI'O COJEp:KaHMs BellecTBa B TUTpyeMoM pacTBope. OdopmiieHue pe3yiabTaToB
TUTPUMETPUUECCKOT0 aHAJIN3A.

IIpuroroBnenue W CTaHAApTU3ALMUSA pPACTBOPOB TUTPAHTOB. I[IepBUYHBIN M BTOPUYHBIN
ctanaapT. CrnocoObl BBIPAKEHUS KOHLEHTPALUU B TUTPUMETPUUYECKOM aHainu3e. MoisipHas
KOHIIGHTpalus dKBUBaJeHTa. TuTp pactBopa. Turp pabouero pacrsopa IO ONpPEAEIIIEMOMY
BemecTBy. KoapduumeHT mnompaBkM K  KOHLEHTpaUuu pacTBopa. Pacuersl mpu
IPUTOTOBJIEHUH pacTBOPoB. CrioCOOBI NPUTOTOBICHUSI CTAaHAAPTHBIX pacTBOpoB. IlepBuuHbIe
U BTOpHYHBbIE cTaHaapThl. Vcnonb3oBanue ¢ukcananoB. JXKypHan yuera NPUTOTOBIECHUS
TUTPOBAHHBIX PACTBOPOB.

Temamuka npakmuuecKkux 3auAmMuil u 1a60pamopHvix paoom 22 22
1. JlabGopatopHas pabota «OmnpenencHue coaepKaHusl METOYH U COJbI IIPH COBMECTHOM 6
IPUCYTCTBUN
2. Jlabopartopnas pabota «OmnpeneneHue XJIOpuaA-uOHOB MeTo1oM Mopa» 6
3. JlaboparopHas pabota «OrmnpeeneHue Kaabls U MarHus Ipu UX COBMECTHOM 4
TIPUCYTCTBU
4. JlaboparopHas pabota «lIpuroroBieHue u cTaniapTU3alus pacTBOpa epMaHraHara 6
KaJIHs [0 CTAaHJIAPTHOMY PacTBOPY OKcayaTa HaTPHsD»
Camocmoamenvnasn yueonas paboma npu uzydyenuu pazoena 1 -
OdopmiieHre 0TYETOB MO J1A0OPATOPHBIM U MPAKTHUECKUM paboTam
1 IToaroToBKa KOHCIEKTa «AHATUTUYECKHUE U METPOJIOTUYECKHUE XapAKTEPUCTUKH. 13

2 IlogroroBka MMPE3CHTalUU «MeTtobl pa3sacsICHUA U KOHIICHTPHUPOBAHUSD).

3 [loaroroBka K MpakTUYECKUM U JJaOOPATOPHBIM 3aHATHUSAM IO IIJIaHY.

4 TlonrotoBka mpe3eHTanuu «MeToInYeCKHe acTIeKThI MPOBEACHUS TPABUMETPUUECKOTO aHAIM3a U PACUETOB K HEMY».
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5 PeuieHne pac4eTHBIX M CUTYAaLlMOHHBIX 3a1a4 10 TATPUMETPUU.

6 IlonroroBka KOHCIIEKTa: IPAKTUYECKOE IPUMEHEHUE METOA0B KOJIMUYECTBEHHOIO aHAJIN3a.
7 CamocrositenpHoe n3ydeHre HopMatuBHo# nokymeHTauuu (I'OCTe1, CanlluHbl 1 1p. HOpMaTUBHBIX JOKYMEHTOB U

aKTOB).

Pa3zoen 2. Duzuxo-xumuueckue memoonl anaiuza

252

168

Tema 2.1 Ocnoenvie
npuemvl onpeoeeHus u
pacuema KOHyeHmMpayuu

Cooepircanue

OcobenHoctn u 001acTh NPUMEHEHHsS (DU3UKO-XMMHUYECKUX METOAOB aHanm3a. llpemen
oOHapy KeHUsI PU3UKO-XMMHUUYECKHX METOA0B aHalIn3a. AHAIMTUYECKHH curHai. JlocrouHcrsa
UCMOJIb30BaHUS  (PU3MKO-XMMHUYECKUX METOJOB  aHainu3a. JIMCTAaHIMOHHBIM  aHaIu3.
HenectpyktuBHbiil ananu3. JlokaneHblli ananu3. Ilorpemnocts MertonoB. Knaccugukarus
(GU3UKO-XMMHYECKMX METOJI0B aHan3a. ONTHYECKHE METOJbl. DJIEKTPOXUMUYECKHE METO/IbI.
Xpomarorpapuueckie MeTOJIbI.

OCHOBHBIE TTPUEMBI, UCIIOIb3YEMBbIE B (DU3UKO-XUMHUYECKUX METOJIaX aHaiuu3a. MeTo1 mpsMbIX
n3MepeHnil. ITHTEHCMBHOCTh aHAJIUTUYECKOTrO CHTHAIA. ['paayupoBOYHAs XapaKTEPUCTHKA.
Meton rpagyupoBoyHoro rpaduka. MeTon MoOJSIpHOTO cBoiicTBa. Meroa mo6aBok. Meroa
KOCBEHHBIX U3MepeHuid. KpuBbie TUTpOBaHUSI.

Tema 2.2 Memoowt
paszoenenus u
KOHUEeHMPUpoBanus

Cooeporcanue

OcHOBHBIE TIOHATHA: MPOLECC Pa3AEICHUs, MPOLECC KOHUEHTPUPOBAHUS, KOMIIOHEHTHI
CUCTEMBI, XHMMHMUYECKOE Da3ACICHUE, MAaCKUPOBAaHUE, MPOLECCHl PpACHpPElCIICHUE U
nepeMenieHns. OTHOCUTENBHOE KOHLEHTpHUpoBaHMe. MHauBHAyanbHOE KOHIIEHTPUPOBAHUE.
['pynmnoBoe KOHILEHTPUPOBAHHUE. KonuuecTBeHHBIE XapaKTEPUCTUKH pa3felieHuss W
KOHLEHTPUPOBAHHUS: CTEIIEHb U3BJICUEHUS, KOOPPUIUEHT KOHIIEHTPUPOBAHUS, KOOPPUIUEHT
paznenenus. Knaccudukanus METO 0B pa3/ieieHns U KOHIICHTPUPOBaHUSI.

MeTtoapl pa3aciiCHuA, OCHOBAHHBLIC Ha O6pa30BaHI/II/I HOBOM (1)33151: OCaAXKXKACHHUC, MCTO/bI
HCIIapCHHA. Metoasl pasacsiCHUA, OCHOBAHHBIC HaA pPa3jiMuuAX B PACHPCACICHHU BCIICCTB
MCKIOY (baSaMI/II COOCaAXICHHUC, COp6LII/IOHHBIe MCTOJbI, 3KCTPAKIIMOHHLIC MCTOBI. BBI60p
MCTOJJa KOHUCHTPUPOBAHUA U pa3ACICHU .

Temamuka npakmuyeckux 3aHAMUIL U 1a60pamopHsIxX padom

10
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Pewenue 3anau o reme «MeTozsl pa3enacHus U KOHIEHTPUPOBAHUA»

10

Tema 2.3
Cnekmpockonuueckue
Memoonl ananusd.

Cooeporcanue

CylHOCTh CHEKTPOCKONMYECKUX METOJNOB aHanu3a. CHEeKTphl HMCIYCKaHUs, IOIJIOICHMS.
IIpupona ceera. [IpoucxoxaeHue crnekrpos. Ilepexoapl MExXy SHEPreTUYECKUMHU YPOBHAMU
YaCTHUIIBl M CIEKTPHI €€ MPOIyCKaHUs M morjiomeHus. OONacTH 3JEKTPOHHBIX BOJH. THIBI
JHEPreTUYECKUX YPOBHEH U IepexonoB. MTHTEHCUBHOCTh crnekTpanbHbIX JIMHMW. [Ilupuna
cHekTpasbHOM JuHMM. CTpyKTypa aTOMHBIX M MOJIEKYJSIPHBIX CHEKTPOB. DJIEKTPOHHA,
BpallatenbHas, KonebarenpHas sHeprus. [paduueckoe mnpeacTaBieHHE CIEKTPOB. 3aKOH
byrepa-Jlam6epra-bepa. Ontuueckas mioTHocTh. [Ipomyckanue. Momsipubiii koadduueHT
MOTJIOIIECHHUS.

AtomHas cnektpockonus. Kiaccudukanus OCHOBHBIX METOJOB aTOMHOM CIIEKTPOCKOINMU:
ATOMHO-3MUCCHOHHBIM, aTOMHO-(TyOPHCIIEHTHBIH, aTOMHO-a0COpPOIIMOHHBIH,
PEHTTEHOAMHUCCUOHHHBINA,  PEHTreHO(IYyOPUCIICHTHBIH, PEHTIeHOaO0COPOIMOHHBIN,  OXKe-
ANEKTPOHHBI MeToabl.  IIpomeccsl, nexamue B OCHOBE METOJOB, Y37bI INPHOOPOB.
IIpuMeHeHne aTOMHOM CIIEKTPOCKOIIMH.

MornekymnspHas cnektpockonus. Kiaccudukanus MeTonoB: BH3yallbHas KOJIOPUMETpUs,
aJcOpOLIMOHHAs  CIIEKTPOCKONHUSA,  MH(paKpacHas  CHEKTPOCKOMHUS,  MOJEKYJspHas
JIOMEHUCLEHINSA, HepeloMeTpus, TypOUIUMETpHs, CIEKTpocKomus Ju¢(dy3HOHHOTO
OTPaXEHMsI, ONTHUKO-aKyCTHYECKas CHEKTPOCKOIHS, TEPMOJIMH30Bas CIEKTPOCKOMUSI.
AOcopOunonHas cnektpockonus B Y® wu  Buaumon obnactsax. OCHOBHOM 3aKOH
CBETOIOIJIOIIEHUSI U YCJIOBUS €ro mnpuMeHeHus. OnTtuyeckas MIOTHOCTh U €€ (PU3NYECKUi
cvbici.  Koapduuuent  mornomenus. 3akOH — aJJIMTUBHOCTH  CBETOIOTJIOLIEHUS.
WNutencuBHocTh mornouieHusd. dotoxumuyeckue peakuuu. JuddepeHnuanbHblii cnocod
CHEKTPO(POTOMETPUUECKUX U3MEPEHUNA. AHATIN3 MHOTOKOMITOHEHTHBIX CUCTEM.

OcHOBHbIE Y3IIbI CHEKTPO(HOTOMETPHUECKUX puOOPOB. Hcrounnk CBeTa.
Monoxpomatu3atopsl. [lpuemMHuku cBeta. KauecTBeHHBIH (HOTOMETPUUYECKUN aHaIM3.
KonuyectBennsrii  ¢otomerpuuecknii aHanmm3. I[lpaBunma paGotel Ha ¢doTOoMeTpe W
criektropodoromerpe. Iloctpoerune rpagyupoBodnoro rpaduka. OnTUMaIbHBIE YCIOBHS
dboTomerpuueckoro ompenenenus. Jlimaa BomHBL. OnTHYeckas TUIOTHOCTh. T OJIIIMHA
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CBETOMNOIJIOMIAIONIETO C€J0s. MeTpoJoruueckue XapakTepuctuku Metoma. OdopmieHnue

pe3yNIbTaTOB (POTOMETPUIECCKUX OTPECIICHUH B JIA0OPATOPHOM KypHAJIE.

WudpakpacHas CIEKTPOCKONHS M CIIEKTPOCKONHS KOMOWHAIMOHHOTO paccestHusl. OCHOBBI
METO/1a, Ka4YeCTBEHHBIH M Koiu4ecTBeHHBIN aHanu3. Komebanue monekyn. Crnektpsl UK u

KoMOHHaIMoHHOTO paccestuus. Hedenomerpus u typouaumerpus. Paccesnue. MyTHOCTD.

Temamuxa npakmuuecKkux 3aHAmMuil u 1a00pamopHvix paoom 78

1. JlaGopatopnas pabora «OnpeseneHue CoaepKaHus MEIU B paCTBOPE BU3YaJIbHO- 6
KOJIOPUMETPUICCKUM METOJIOM»
JIaGoparophas pabota «lccnenoBanue 3EKTPOHHOTO MOJIEKYJISIPHOTO CIIEKTPa MEII» 6
JlaboparopHast pabota « BEIOOp TOJIIMHBI TOTJIOMIAOIIETO CIIOS) 6
Jlaboparophas padora «Onpenenenue meau (I1) B pactBopax cosnei 6
CHEKTPOPOTOMETPUIECKHM METOTOMY

5. JlabopartopHas padora «Onpenenenue sxene3a (I11) B pactBopax coneii» 6

6. Jlabopartopnas pabora «Omnpenenenue xeinesa (I11) B pactBopax MeTomom 100aBOK» 6

7. JlabopartopHas pabora «OmpeaeneHue XxpoMa B BHJE OMXpoMaTra METOJOM 6
CpaBHEHHS»

8. JlabopartopHas pabora «OnpeseneHue KOHIICHTPAIIMH OOIIETro *kKelie3a B BOJC 6
(bOTOMETPUYECKUM METOJIOM C IPUMEHEHUEM CYIb(OCATUIIUIOBON KUCIOTH)

9. Jlaboparopnas pabota «OmnpeneneHne KOHIEHTPALUU 00ILEero kenes3a B BoJie 6
(bhOoTOMETPUYECKUM METOJIOM C IPUMEHEHUEM O-(heHAHTPOTHHA»

10. Pemenue pacdeTHBIX 337124 10 Teme «Pacyer KOHIIeHTpanuu B 6
CHEKTPO(POTOMETPUIECKOM METO/JIE aHAIHM3a METOJIOM MAJIIPHOTO KOA((DHUITEHTa

11. Pemenune pacdeTHBIX 337249 10 TeMe «PacyeT KOHIIEHTpalluu BEeIECTBa METOOM 6
J00aBOK»

12. Penienue pacyeTHBIX 3a/1a4 MO TeMe «Pacder KOHIIEHTpalluy BellecTBa METOI0M 6
CPaBHEHHUSI CO CTaHAPTOM»

13. Pemenne pacdeTHBIX 337249 10 TeMe «PacyeT KOHIIEHTpallny BEIECTBa METOIOM 6

IpagyupOBOYHOTO rpaduKa

78
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Tema 2.6
Pecppaxkmomempus u
nonapumempus

Cooeporcanue

[Tokazarenb mpenoMyeHHMS U IIOJHOE BHYTPEHHEE OTpPaKEHHE. 3aKOH IPETOMIICHHS.
ATMTHBHOCTH MOJISIpHBIX pedpakmmii. [TpuninuansHas cxema pedpakromerpa. Ilpubopsr ams
OmpezieneHus okasarens npenomienus. [loaroroBka npubopa x pabote. [IpuMenenune merona.
[IpoBenenne wu3MepeHus nokazarenst mnpenomieHus. Ompenenenne Qaxkropa moKasaress
npenomiieHusi.  OnpezielieHe MaccoBOM JIONM  €axapo3bl B pacTBope. MeTpoJornieckue
xapakTepuctuk Meroma. OdopmiieHre pe3yinbTaToB  pepakTOMETPUYSCKHX — OIPEICIICHHIA.
Pacuer TEMITepaTypHON HOIPABKH. [Monepeunast BOJIHA, HOJISIPU3ATOPBIL.
[TnockononspuzoBanublid Jiyd. [loHsATHE 00 ONTHYECKM AaKTUBHBIX BEIIECTBAaX, BPAIICHHE
IIOCKOCTH Tousipu3anuy. CyIIHOCTh MOJSIPUMETPHYECKOr0 METOJa aHaiu3a, HpUOOpbl U
00JIaCTh €ro MPUMEHEHHUS

10

Temamuxa npakmuueckux 3aHAMUIL U 1a00pamopHvIX padom

18

1. JIabopatopHas pabora «OmnpeaeneHue paCTBOPUMBIX CYXUX BEIIECTB B COKE
pedpaKTOMETPHUICCKHM METOIOMY

2. JlabopatopHas padota «Onpenenenue ¢pakropa mokaszaTes MPeJIOMICHUS pacTBOpa
XJIOpUJIAa HATPUS)

3. JIaboparopHas pabota «Omnpenenenue KOHIEHTPalUK TIUIEpHUHA B PacTBOpax
peppakTOMETPUYECKHM METOJIOM)

4. JlaboparopHas pabota «OnpeneneHre KOHIEHTPAMU caxapo3bl B IPO3pauyHbIX CHpOIax
pedpakTOMETPUYECKIM METOIOM

5. JIaboparopHas paboTa «Omnpenenenue KOHIEHTpalMK caxapa Mpy IMOMOIIH caxapuMeTpa
YHHUBEPCATBHOTO»

18

Tema 2.2
dnexkmpoxumuueckue
Memoosl ananusa

Cooeporcanue

[IpsiMble M KOCBEHHBIE DJIEKTPOXMMHYECKHE METOIbI. JJIEKTPOXMMHYECKas s4eiika U ee
AIIEKTPUUYECKUIM HKBUBAIEHT. Slyeliku Oe3 >KUIKOCTHOTO COEAMHEHHS M C JKUJAKOCTHBIM
coenuHeHueM. [ludbdy3nonuslii noreHuuan. WHANKATOPHBIA AJIEKTPOA U DIEKTPO]
CpaBHEHHUsI. XJIOpCePEOPSHHBIN U KaJIOMENIbHBII 3JIE€KTPOIbI.

[ToreHunomeTpuyeckue MeToAbl aHanu3a. HVoHoMerpus. ONEKTpoAbl BTOPOTO poja.

16
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DJeKTpOBl MEPBOro pojaa. MeTalmanueckue ¥ MeMOpaHHBIE HOHOCEIEKTUBHBIE 3JIEKTPOIBI.
Onextponnas Gpynkuus. Kpyrusna.

Koapduument cenextuBHOCTH. Bpems otkmmka. Ilpubopsl U TeXHUKAa HU3MEpPEHUI.
[ToaroroBka mpuOGOpoB W 3MEKTpoAoB K paborte. Ilpsmas mnoreHumomerpus. M3mepenue
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOIO MNoTeHiuana. M3mepenue pH. CTeKISHHBIA 3JEKTPOA.
HoHocenekTUBHbIE 3MIEKTpOAbl. TBepiable HOHOCEIEKTHBHbIE IEKTPOAbl. KuakocTHbIE
MOHOCEJIEKTUBHbBIE MIEKTpoAbl. Metoa rpaayupoBouHoro rpaguka. IloreHumomerpuyeckoe
TUTpoBaHue. KpuBble MOTEHLIMOMETPUYECKOIO TUTPOBAaHUS. ABTOMATUYECKOE TUTPOBAHME.
[IpakTHyeckoe MpUMEHEHHE MeTojaa. MeTpoJoruyeckre XapakTepUCTHKH MeTona. Bexenue
Kaptel KanmOpoBku pH-merpa. Odopmienue pe3yabTaTOB  MOTEHIIMOMETPUUYECKUX
ONPEACIICHUN.

Bonpramnepomerpuueckue  MeTtoAbl  aHanu3a.  [locTOsSHHOTOKOBass  mossiporpadusi.
[Tonsporpaduueckas sueiika. PryTHO-kKamatomuii  anektpon. Ilomsporpamma u  ee
xapaktepHble yyacTku. [IpenenbHbiii 1 octatounblii Toku. [lapamerpsl monsporpaduueckoit
KPUBOM. OcCHOBHBIE CTaAMM AJIEKTPOJHOro Impoiecca. KoaudyecTBEeHHBI aHanu3 B
noJsiporpaduu: MEeToA CTaHJAPTHBIX PACTBOPOB, METOJ TPaJyHUPOBOYHOTO rpaduka, METOL
CTaH/IapTHBIX N00aBOK. MeTtponoruueckue XapaKTePUCTUKU noJsiporpaduio.
Bonbramnepomerpus. [IpsiMbie, KOCBEHHbIE U MHBEPCUOHHBIE METOJBI BOJILTAMIIEPOMETPHH.
[Tpumensiemble 31eKTpobl. O6IaCTh IPUMEHEHUS BOJIbTaMIEPOMETPHUH.

Ky.]'IOHOMeTpI/I‘leCKI/Ie MCTOJBI aHaJIn3a. 3akoH q)apaneﬂ. HpHMaH KYJIOHOMCTpHL. YcraHnoBka
JJIsA HOTGHHHOMGTpPI‘IGCKOfI KYJIOHOMCTpPHH. MeTpOJ'IOl"I/I‘-IeCKI/IC XapaKTCPUCTUKHU HpHMOﬁ
KYJIOHOMCTpPHUH. I'anpBaHn4EeCKast npsamas KYJIOHOMCTpHU:I. HOTeHLII/IOMeTpI/I"IeCKaH
KYJIOHOMCTpHH. Kocpennas KYJIOHOMECTpHUI. BoanaMnepHHe KPHUBBIC KYJIOHOMCTPHUYCCKOI'O
TUTPOBAHUA. CxeMma YCTAaHOBKHU JIs1 KYJTOHOMETPHUYICCKOI0O TUTPOBAHMA. KYHOHOMCTpI/I‘IeCKI/IC
MCTOJbI TUTPOBAHUA TCHEPUPOBAHHBIMU OKUCIIUTCIIAMU U BOCCTAHOBUTCIISIMU.

Konnykromerpuueckuii  aHanu3.  TeopeTWdecKHMe  OCHOBBI ~ METOJA.  ODJIEKTpHYECKast
IIPOBOJIMMOCTh ~ PACTBOPOB.  YJIENbHAs  JJEKTPUYECKas IPOBOAMMOCTb. OKBHUBAJICHTHAs
ANEKTPUYECKasl IPOBOAMMOCTD. DJIEKTPOJIUT B I10JIE TOKA BBICOKOM 4acTOThl. (CXema yCTaHOBKHU
JUIsL  ONPEACNICHUS.  DIIEKTPUYECKOW MPOBOAMMOCTH. Moctuk  Yurcona. fueiiku  as
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KOHJIYKTOMETpu4ecKkoro TuTpoBaHus. Ilpsmas xongykromerpus. KonaykTromerpuueckoe
orpesiesieHne (PU3NKO-XUMHYECKUX CBOMCTB M XapaKTEPHCTHK BemlecTB. KoHayKToMeTpuyeckoe

TUTPOBaHUE. BBICOKOYACTOTHOE  THTPOBAHUE. [MpakTueckoe TMPUMEHEHHE METOJA.
MeTtpoorndeckue XapaKTepiUCTHKU METO/IA.
Temamuxa npakmuuecKux 3aHAmMuUIl u 1a00pamopHvix padom 32 32
1. JlaGoparopnas padota «I pagyupoBka pH-meTpa u onpeaenenne pH AuCTHILITHPOBaAaHHOM 4
BOJIBI»
2. JlabopatopHas pabora «OnpezeneHre KUCIOTHOCTH COKa METOJIOM 4
MOTEHIIMOMETPHYECKOTO TUTPOBAHUSI
3. JlabopartopHas pabora «OnpeaeneHue BOJOPACTBOPUMBIX KHCIIOT U IIEJI04Yei B 4
HEPTETPOTYKTAX)
4. JlabopatopHas padota «OrmpenelieHue AIEKTPOIPOBOTHOCTH JUCTHILTMPOBAHHON U 4
BOJIOIIPOBOJTHOM BOJIBD»
5. JlabopatopHas padora «OrmpeeieHre MacCOBOM JIOJHM CBUHIIA M KaJIMHS B BOJIC METOJIOM 4
WHBEPCUOHHOW BOJIbTAMIICPOMETPHI
6. JlaboparopHas pabota «OrpeeneHne MacCOBOM JIOJM MBIIIBSIKAB BOJIE METOIOM 4
WHBEPCUOHHOW BOJIbTAMIICPOMETPHI
7. Pemenwue 3amau mo reme «Onpe/iesieHre KOHIIEHTPAIMHU BEIIECTBA BOJIBTAMIIEPOMETPUIECKUM 4
METOJIOM aHAJIA3a
8. Pemenue 3amau o Teme «IloTeHIMOMETPUYECKUE METO/IBI aHATIM3A)» 4
Tema 2.5 Cooepicanue -
Xpomamozpagpuueckuii Teopertndeckue OCHOBBI MeTOAa. AjcopOumsi BemecTBa. IIOHATHE MOABMXKHOM U
ananus HENOABIKHON (a3bl. KadeCTBEeHHBIH M KOJMYECTBEHHBIH XpOMATOrpadUuecKuil aHAaIU3.
Knaccudukamus MmeronoB xpomarorpaduu Mo arperaTHOMy COCTOSIHHIO (a3. DIOdHTHAs | 26

BbITECHUTEIbHAsT ~ Xxpomarorpadus.  Xpomarorpaduyeckuid MUK W 3JIOAIHMOHHBIE
XapaKTepUCTHKU. Xpomarorpamma. KonnuecTBEHHbIE XapaKTEpUCTUKU Xpomarorpaduu.
Koncranra pacnpenenennss Hepuera. Bpems  yaepxkuBanus. @Pa3oBoe  OTHOLICHHE.
HcnpasnenHnoe Bpems yaepxuBanHusi. KoadduureHt cenekTuBHOCTH. YUCIO TEOpETUUYECKUX
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Tapenok. BricoTa, sKBUBaneHTHasl TeopeTudeckor Tapeinke. Kpurepuil pazaenenus. OueHka
3P PEKTUBHOCTH U CENEKTUBHOCTH XpOMAaTOrpauyecKoro pasaesneHus. XpoMaTorpapuaeckuit
nuk. KauecTBeHHbII Xpomarorpaduueckuii ananu3. KonndyecTBeHHBIH XpoMaTorpapuuecKkuit
aHanu3. Meroa HOpPMUPOBOK, METOJ] BHELTHETO CTaHAApTa, METOJ BHYTPEHHEr0 CTaH1apTa.

["a3oBast xpomaTorpadus. ["azoxkuakoctHas xpomatorpadus. Cxema xpomarorpapuieckon
yCTaHOBKH. XpomaTtorpaduueckue KoinoHku. [Ipumensemsle xxuakue ¢ha3pl. OCHOBHBIC y37IbI
npuOopoB razoBoit xpomarorpaduu. ['azoaacopOunonnas xpomatorpadus. OcHOBHBIE
a/1cOpOeHTHI. JleTeKTOpHI Ta30BOM XpoMaTorpaduu: AETEKTOp MO TEIUIONPOBOJHOCTH rasa,
WOHM3AIMOHHBIC IETEKTOPBI, YIEKTPOHHO-3aXBATHBIN JETEKTOP, IJIAMEHHO-(OTOMETPUUYECKUN
JIETEKTOP, ATOMHO-YMUCCUOHHBIN JIETEKTOP, MACC-CIIEKTPOMETPUUECKUM JIETEKTOP.

KunkoctHas xpomarorpadus. O6mactp npumeneHus. Cxema >KHIKOCTHOTO Xpomarorpada.
Herexropel:  nuddepeHuuanbHblii  pedpakTomMeTrp,  QIIyOPUMETPUUYECKHH  JI€TEKTOp,
KOHIYKTOMETPUYECKUN AETEKTOP, IEKTPOXUMUUECKUHN AETEKTOpP, MAaCC-CIIEKTPOMETPUUECKUI
nerekrop. Tumbl copbentoB. JKuakocTHo-aacopbuuoHHas xpomartorpadus. JKujakocTHo-
KHUJIKOCTHas Xxpomarorpagusi. BricokoadexTuBHass JKUAKOCTHAas Xpomarorpadus u
npuMeHsieMble dMI03HTEL. MonooOMeHHHast xpomarorpadus. Tumbl KaTHOHOOOMEHHHKOB U
AHMOHOOOMEHHHMKOB.  JIBYXKOJIOHOYHAsT M OJHOKOJIOHOYHAs HMOHHas Xpomartorpadusi.
XpomarorpamMmmbel B~ HMOHOOOMEHHOM  xpomaTtorpadguu.  VMOHOOOMEHHbBIE  CMOJIBIL.
Jlurangoobmennast  xpomarorpadus.  OKCKIIO3UOHHast — xpomatorpadus.  IlnanapHas
xpomarorpadus: 6yMakHas U TOHKOCIIOHHas xpoMmartorpadus. TUIbl IacTUH A TUIaHApHON
xpomarorpaduu. [Ipumenenue niaaHapHoil xpomarorpaduu.

Temamuka npakmuyeckux 3aHAmMuUIL U 1a00pamopHvix padom 30

1. JIabopatopHas pabota «OnpeneneHre XJOpOpraHUuIeCKUX MECTUITUI0B METOIOM 6
ra30’KUJKOCTHOM XpoMarorpapum»

2. JlaboparopHas padora «OmpesereHne coaepKaHus B paCTBOPE HEUTPATBHBIX COJICH 6
METOZ0M HOHOOOMEHHOU XpoMaTorpapum»

3. JlaboparopHas pabota «Pa3nenenue u oOHapyKeHUE raIOreHU10B TOHKOCIOHHON 6
xpomatorpadueii»

4. JlaboparopHas padota «Paznenenue xenesa (I11) u menu (1) meTonom OymakHoi 6

30
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Xxpomarorpadun

5. Pemenne 3agau o Teme «XpoMaTorpaduueckue METOIbl aHAIIN3a» 6

Camocmoamenvnasa yueonaa paboma npu usyuenuu pazoena 2 -
OdopmiteHre 0TYETOB MO JTAOOPATOPHBIM U MPAKTHUECKUM paboTam

1 I[ToaroroBka KoHCTEKTa «ICTOUHUKH MOTPEITHOCTEH MPHU N3MEPEHUH MTapaMeTPOB YACPKUBAHUS B XpoMaTorpadu,
BJIMSIOIINE HA TOYHOCTD UACHTU(PHUKAIINN

2 [ToxroToBka mpe3eHTauu no teme «l enb-(huiIbTpanoHHas XpoMaTorpapusy».

3 IToaroroBka koHcnekTa «Koppensiuuu Mex 1y MOJEKYISIPHOU CTPYKTYPOH U Macc-CIEKTPaMU»

4 IloaroroBka aoknana «Pa3pemaroias cujiaa Macc-ClIEKTPOMETPa»

5 [loaroroBka k komiokBuymy «Ycinosue JIIP. g-dakTop u ero 3Hauenune. CBepxToHKOe pacuierienue curnana 1P npu
B3aUMOJICHCTBUU C OJTHUM U HECKOJIBKUMHU SIAPAMID)

6 IloaroroBka npesenTtauuu «PedpakToMeTpuueckrie KOHCTaHThl KaK KPUTEPUM YUCTOTHI BELLIECTBA U CPENICTBO 13
UICHTU(DUKAITIN

7 IloaroroBka K KOJUIOKBUYyMY «IIpuMeHeHHE 371€KTPOHHBIX CIIEKTPOB MOIJIOIEHUS B KAYECTBEHHOM, CTPYKTYPHOM H
KOJINYECTBEHHOM aHaIHu3ax. TeXHWKa U METOJIMKN SMUCCHOHHON M a0COPOIIMOHHON CIIEKTPOCKOIUH B BUAUMON 1 Y D
CHEKTpaJIbHBIX 00J1aCTAX, aNaparypa, YyBCTBUTEILHOCTh METOIOB

8 IloaroroBka K KOJUIOKBUYMY «Annapatypa s MK-ciekrpockonuu, NpuroToBieHrne oopasioB. AnnapaTypa 1is
cnekrpockonuu KP. CpaBaenue meronos UK n KP, ux npeumymiecrsa 1 HegoCcTaTKn»

9 IlonroToBKa JOKIAA0B «DIEKTPOXUMHUUECKUE METO/IbI: HAPABJIEHUS MPAKTUYECKOT0 MPUMEHEHHs, HOBOE B IPHOOP-
HOM OCHAILEHUH METOOBY.

10 IToaroroBka AOKJIaA0B K npe3eHTauuu « COBpeMEHHbIE METObI TEPMUUYECKOTO aHATTU3ay.

Yueonan npakmuka no mooynwo

Texnuka nabopamopnuix pabom
Bunst pabort:

Nzydenne TpeOoBaHUIT OXpaHbI TPy/Ja M TEXHUKU 0€30MaCHOCTH B XMMHUECKOM TabopaTtopuy; 180 180

N3ydenne XuMIU4ecKoi OCyIbl, 1Tab0paToOpHOro 000pyA0BaHUs, HArpeBaTEIbHBIX TPUOOPOB;

I/I3yquHe U MPUMEHCHUEC XUMHNYCCKNX U MEXaHNYCCKUX Coco00B OYHUCTKHA XUMHUUYECKOM OCYbI;

oo e

OTpaboTka OCHOBHBIX JJAOOPATOPHBIX OIEpaIlii: HarpeBaHUE, OCaXAeHue, GUILTPOBAHKE, BO3TOHKA, IEPErOHKa,
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9KCTpPAaKIM, B3BCIINBAHNC,

5. IIpuroroBieHUE PacTBOPOB PA3IMYHON KOHIIEHTPALIUH;

6. Omnpenenenune MIOTHOCTH PACTBOPOB;

Ilpou3eoocmeennan npakmuxka no Mooy
Buow pabom:

1.

[IpoBenenue ananusa, aHanuTHueckuid UK. [locTaHoBka aHamuTHYeckod 3amaun. OTOOp mpob. I'omoreHum3arus
npoOsl U ee cokpamieHus. O0padoTka cokpamieHHOi mpoObl. [lpencraBienue pe3ynabTaToB aHanm3a. OOecrneueHUe
Ka4yecTBa aHaJIM3a U OCHOBHBIE METO/IbI KOJIMYECTBEHHOTO aHan3a. BeIOOp MeTona aHamm3a peaibHOro 0OBEKTa.

Hcnonp30BaHre KOMITBIOTEPOB B aHAIUTHYECKOM XuMuu. [IprMeHeHrne MaTeMaTHUYeCKUX METOJIOB B MPAKTUKE PaOOTHI
XMUMHKO-aHAJTUTHYECKUX JlabopaTopuii. PaboTa ¢ aBTOMaTH3MPOBAaHHBIMH MPHOOpAMH, CUCTEMaMH M KOMIUIEKCaMHU.
OcyiecTBienue nmpoOooToéopa U MpoOOMOArOTOBKM 00BbeKTa K aHanuzy. OmpeneneHne KOHIEHTPalluy BElecTBa B
peaibHOM 00bekTe. MaTemaTHueckast 00paboTKa pe3ynbTaToB aHAIK3a. BelurcieHne KOHIEHTpaIuil 1It0ObIM METOI0M
(MeTo/10M CpaBHEHHUS, 100ABOK, YCTAaHOBIIEHUS TPAAyUPOBOYHON 3aBUCUMOCTH ). OdopMieHHEe JOKYMEHTAIUH.

[IpuMeHeHHEe OCHOBHBIX METOJOB pAa3ACICHUsT W KOHIEHTpupoBaHusa. CoueTaHWe METONOB pa3AClICHUs |
KOHLICHTPUPOBAaHUS C METOJIaMHU ompesesieHus. Pa3aenenrie conocTaBUMbIX KOJIMYECTB 3JIEMEHTOB M OTJEICHUE MabIX
KOJIMYECTB OT 00JbIuX. OHOCTYIIEHYAThIE U MHOTOCTYIIEHYAThIE MTPOLIECCHI Pa3esiCHusI.

OrmpezenieHne KOJIMYECTBA XJIOpUJa HaTpusi B pactBope. Merton ocaxneHuss Omnpenenenue maccel Kaimbius(ll) B
pactBope. OmnpeneneHrue MacCoBOM 101U kene3a B pacTBOpuMbIX coisix xkeneza(ll) u xeneza(Ill). Onpenenenue maccol
CEpHOI KUCIIOTHI B pacTBope. BhlMoiHeHne Ka4eCTBEHHOTO aHaIN3a.

N3ydeHne SKCTPAaKIMOHHBIX MPOIECCOB M THUIOB JKCTPAKIIMOHHBIX CHCTEM. PazlereHue HJIEeMEHTOB METOJIOM
skcTpakiuu. CelneKTUBHOE pa3/iesieHHue 3JEMEHTOB METOJIOM MOoJ00pa OpraHU4YeCcKUX pacTBopuTesel, n3MeHeHus pH
BOJHOM (pa3bl, MACKUPOBAHUS U JEMACKUPOBAHUA.

HccnenoBanue 0OBEKTOB OKPYKAIOIICH Cpenbl: BO3AyXa, TPUPOAHBIX W CTOYHBIX BOJ, TOYB, JIOHHBIX OTJIOXKECHUHU.
AHanu3 OUOJOTHYECKUX M MEAUIIMHCKUX 00BbekToB. OmpeneneHne HUTpAT MOHOB B CTOYHBIX Boaax. OrmnpejeneHue
JKUPOB U Macesl B CTOYHBIX BoJax. ['paBUMeTpruyecKuil MeTo 1 onpeenenus obmero gpocdopa. OnpeneneHue JeTyInx
(GeHOJIOB B CTOYHBIX BOAAX

OreHka IpUeMIIEMOCTH pe3yIbTaToB U3MepeHuil. [IpeacraBnenue pe3ynbTaToB u3Mepenuii. Benenne mabopaTopHOro
KypHana [IpoBepka mpueMIEMOCTH DPE3yJIbTaTOB WM3MEPEHHH, B YCJIOBHUSIX MOBTOPSIEMOCTH JJI PAa3HBIX CIy4yaes.

108

108
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3HAKOMCTBO C QJITOPUTMOM OIIEPaTHUBHOIO KOHTPOJIS ITOBTOPSEMOCTH pPE3YJIbTaTOB KOHTPOJIBHBIX W3MEPEHUH,
IpOIEeyphl aHAJIM3a B YCIOBHUSX J1a0OPaTOpUU M ONEPATUBHOTO KOHTPOJIS TOYHOCTU PE3YJNbTAaTOB H3MEPEHHH C
UCIIOJIb30BaHUEM 00pAa3I0B AJIsi KOHTPOJISL.

Bcezo

646

492
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3. YCJIOBUAA PEAJIM3ALIUU ITPOI'PAMMBI IIPOPECCHOHAJIBHOI'O MOAYJIA

3.1. lns peanu3anum NporpaMmMmbl y4e0OHOM JUCHMILIMHBI IPEIYCMOTPEHbI Cieaylolmne
crenuaabHble MOMeLeHHs:

Jns peanuzauuu mporpamMmbl AUCHUIUIMHBL TPEIYCMOTPEHBI CIEAYIONIUE CIEeIHAIbHbIC
nomenieHus: naboparopun DU3HKO-XUMHUYECKUX METOJOB aHAIM3a M TEXHUYECKHX CPEIICTB
u3Mepenusi, TeXHHMUecKoro aHajin3a, KOHTPOJIS MPOM3BOJICTBA M 3KOJIOTMUYECKOTO KOHTPOJIS,
AHaAUTUYECKON XUMUU

Jlaboparopun OU3NKO-XUMUYECKUX METOJIOB aHAJIN3a U TEXHUUYECKUX CPEICTB U3MEPEHMUS,
TexHuyeckoro aHanuza, KOHTPOJISI MPOU3BOACTBA U SKOJIOTUYECKOTO KOHTPOJIS, AHATUTHYECKON
XUMHUH, OCHAIIEHBI B COOTBETCTBMM C 1. 6.1.2.1 oOpa3oBareabHON MPOrpaMMbl II0
crenuaibHocTy 18.02.12 TexHOI0THS aHATUTUYECKOTO KOHTPOJISI XUMUYECKUX COCTMHEHUH.

3.2. MudpopmanuonHoe odecniedyenue odydenusi. [lepedyeHb pekoMeHayeMbIX yUeOHBIX
u31anuii, UHTepHeT-pecypcoB, 10NOJHUTEIBHOI JUTEPATYPHI

Jns  peanmzanmu mporpamMMmbl  OMOIMOTEYHBIH (QOHA 00pa3oBaTENbHON OpraHU3aIUH
BKIIIOYAET TEYATHBIC W/WIM DJIGKTPOHHBIE 00Opa3oBaTelibHbIC M WH(MOPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIC JIJISi MCIIOJIB30BAHMSI B 00pa30BaTEIIbHOM IPOIIECCe, HE CTapIie ISITH JIET C
MOMEHTa U3JIaHusl.

OcHoéHble UCMOYHUKU:

1. TOCT 31954-2012. Bopa mnurbeBas. MeToabl OIPEACICHHUS KECTKOCTH. MeETObl
ananu3a. - Been. 2013-09-05. - Mocksa : M3n-Bo ctangaprtos, 2013.- 12 c.

2. TOCT 14870 -77. TlpomykThl XUMUYecKue. MeTOHBI OIpeaeneHUus BOIBIL. MeTombl
anaymsza. - Been. 2005-06-01. - Mockga : M3a-Bo cranmaptos, 2005.- 14 c.

3. TOCT 25794.1-83. PeaktuBbl. MeTOBI IPUTOTOBICHHUS TUTPOBAHHBIX PACTBOPOB IS
KHCJIIOTHO-OCHOBHOTO TUTpoBaHus. - Beex. 1985-06-30. - Mocksa : M3a-Bo cranaapTos, 1983.-
40c.

4. TOCT P 51000.4-2011. OOmue TpeOOBaHHUS K aKKpPEAUTAIIUM HCIBITATEIbHBIX
naboparopuii. - Bea. 2013-01-01. - Mocksa : U3n-Bo crangaptos, 1983.- 15 c.

S. IO.M.I'ny6okoB, B.A.I'oinoBauéBa AHanuTnyeckas XUMHUS: YUeOHHK Ui CTYAECHTOB
yupexIeHul cpea. mpod. odpaszoBanus; moya pea. A.A.Nmenko. — 13-e u3., mepepad. u mom. —
M. : M3parensckuii eHTp «Akagemusn», 2023r.

6. FO.M.I'ny6okoB, B.A.I'onoBauéBa AHanuTuueckass XUMHS: Y4EOHUK JUIs CTYJEHTOB
yupexaeHui cpen. npod. oopazosanus; noa pea. A.A.Mmenko. — 11-e uza., nepepad. u aAom. —
M. : Uznatensckuii neHTp «Akagemus», 2022r.

Jlononnumenvuvie uCmMmoYHUKU:

1. OcHOBBI aHAMUTHYECKOW XUMHUH. B 2 ToMax. YueOHHK Ui CTyH. YUpeKIEeHUN BBICIIL
O6pas. (T.A. bonbmosa u ap.) noxa peaakmueit F0.A. 3omoroBa — 6-e uza., nepepad. u gor. - M.:
W3natenbckuii neHTp «Akagemus», 2022r.

Hnumepnem ucmounuxu:

1. Ananmutrdeckass XuMus 1 (U3NKO-XUMHUECKHE MeToabl aHanu3a / BamoBa (KombinoBa)

B.A., MMapmmuaa E.N. - M.: JlamkoB u K, 2023. - 200 c.: ISBN 978-5-394-01301-0 —

3JIeKTPOHHAs OMGJIHoTeKa ZNanium.com

2. AHanuTHuecKas XUMHs. XUMHUYECKHE METO/Abl aHanu3a: Y4eb. moc. / A.W. XKeGenrses,
AK. XKepnocek u ap. - 2-e usn., crep. - M.: HULl UHO®PA-M; MHu.: Hos. 3nanue, 2023 -
AIIEKTPOHHAsI OMOIMOTEKa Znanium.com.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
IMPO®ECCHUOHAJIBHOI'O MOAYJIA

Kox n HaumeHOBaHue
po(heCCUOHATBHBIX U
OOIIMX KOMITETEHIUH,
(bopMHpyEeMBIX B paMKax
MOy IS

Kputepuu onenku

MeTtonb! onieHKH

IIK 1.1 OnenuBars
COOTBETCTBHE METOIUKH
3aJla4aM aHaJIu3a I1o
JIAANa30Hy U3MEPSEMbIX
3HAYEHUH ¥ TOYHOCTH

O1eHUBaHNE COOTBETCTBUSA
METOJIMKH 3aJjayaM aHaJiku3a I1o
JIMara3oHy U3MepsieMbIX
3HAUYCHUH M TOYHOCTH

Co0OecenoBanue

DKcrnepTHOE HAOII0IeHUE
BBITTOJIHEHUS TPAKTHYECKUX
paboT Ha MPAKTHYECKUX U
1ab0paTOPHBIX 3aHATHSX,
y4eOHOM U TPOU3BOJICTBEHHOU
MPaKTUKAX:

OIICHKa TpoIriecca

OIICHKA Pe3yJIbTaTOB

IIK 1.2 BwiOupats
ONTUMAJILHBIC METOIbI
aHanmm3a

OneHnuBaHue mpolecca BeIoopa
OIITUMAaJIbHBIX METOIOB
HCCIIENOBAHHUS

TectupoBanue

DKkcnepTHOE HAOII0IeHUE
BBITIOJTHEHUS IPAKTUYECKUX
paboT Ha MPaKTUYECKUX U
71a00PAaTOPHBIX 3AHATHUSX,
y4eOHOM U TPOU3BOACTBEHHOM
MPaKTUKaX:

OIICHKA MpoIiecca

OIICHKA Pe3yJIbTaTOB

IIK 1.3 IloaroraBnuBaTh
peareHThl, MaTepUabl U
pacTBOpPHBI, HEOOXOAMMBIE
JUISL aHaJIA3a

OrnenuBanue mporecca
BBITIOJTHEHUSI XUMHUYECKUX U
(bUBUKO-XUMUYECKUX
aHAJIN30B; IPUTOTOBJICHUE
peareHToB, MaTepuasIoB 1
pacTBOpPOB, HEOOXOTUMBIX IS
MPOBEACHUS aHAIN3a

DKcrepTHOE HAOI0IeHNE
BBITIOJTHECHUS MPAKTHYECKUX
paboT Ha MPaKTUYECKUX U
a00paTOPHBIX 3aHATUSX,
y4eOHOM U TPOU3BOJCTBEHHOU
MPaKTUKaX:

OIIEHKA Ipoliecca

OIIEHKA Pe3yJIbTaTOB

IIK 1.4 PaGoTtathb ¢
XAMHUYECKNUMU
BEIECTBAMH U
000pyI0BaHUEM C
COOJIIOICHHEM
OTpaCJIeBBIX HOPM U
9KOJIOTHUECKOM
0e301macHOCTH

OrnenuBanue mporecca
BBITIOJIHEHHS paloOT C
XUMHUYECKHUMHU BEIIECTBAMH U
000pyI0BaHUEM C
COOJIIOJICHHEM OTPACIIEBBIX
HOPM H 9KOJIOTHYECKOM
0€30MacHOCTH.

DKcrepTHOE HAOI0IeHNE
BBITIOJIHEHUS TIPAKTUYECKUX
paboT Ha MPaKTUYECKUX U
1ab0paTOPHBIX 3aHATHUSX,
y4eOHOM U TPOU3BOJICTBEHHOU
MpaKTUKaX:

OLIEHKA IIpolecca

OILICHKA Pe3yJIbTaTOB
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OK 01 Bribupats
CIIOCOOBI peleHHs 3a/1a4
npohecCHOHATBLHOM
JeATEIbHOCTH
NPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

Pacno3naBanue u ananus
CJIO’KHBIX MPOOIIEMHBIX
CUTYaIlui B PA3INIHBIX
KOHTEKCTax, B T.4. IIPH
pelIeHnu 3a1ad
npodecCuoHaIbHON
NeSITeNIbHOCTH;

OTpezieNIeHUE 3TAIMOB PELICHUS
3amaun. OnpenaeneHue
notTpeOHOCTH B HH(OpMAIHH
U OCYIIIECTBIICHHE

3¢ (HEeKTHBHOTO MTOUCKA B
HMCTOYHUKAX.

Pa3pabotka neTanbpHOTO MmiaHa
NEICTBHI, OIICHKA PUCKOB Ha
KakoM mmary. OueHka
TUTIOCOB U MUHYCOB
MOJTyYEHHOTO pe3yJIbTara,
CBOETO TIJIaHA U €T0
peanu3anym, npeaiaraet
KPUTEPHH OIICHKHU H
PEKOMEHIALINUHU TIO
yIIy4IIEHUIO TUIaHA.

DKcrnepTHOE HAOII0IeHUE
BBITIOJTHEHUS MPAKTUYECKUX
paboT Ha MPAKTHYECKUX U
1ab0paTOPHBIX 3aHATHSX,
y4eOHOM U TTPOU3BOACTBEHHOM
MpPaKTUKaX:

OIICHKA MpoIliecca

OIICHKA Pe3yJIbTaTOB

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MOMCKA, aHAIN3a U
UHTEPIPETALII
uH(pOpMaLuu U
uH(pOpMaIlMOHHbBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHHUSI 3a/1a4
npodeccuoHanbHOM
JeATETbHOCTH

IInanupoBanne
WH(POPMAIIMOHHOTO TTOMCKA
B HCTOYHMKAX; aHaJIn3
MI0JIy4€HHOM HH(pOopManuu,
BbIJIEJICHUE TJIABHBIX ACIIEKTOB.
CrpykTypHupoBaHue u
MHTEPIIPETALMS IOy YEHHON
uH(pOpMaIUU B KOHTEKCTE
npodeccnoHanbHOM

ACATCIIBHOCTH.

DKcnepTHoe HaOmoeHne
BBIITOJIHCHU A MPAKTUYICCKUX
paboT Ha  OPAKTHUYECKUX U
71a00pPaTOPHBIX 3aHATHUSX,

y4eOHOM M TNPOU3BOJICTBEHHOM
IIPAKTUKaX:

OILICHKA Mpoliecca

OLICHKA pe3yJIbTaTOB

OK 03 [1nanupoBatsb u
peann30BBIBATH
coOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
peANPUHIMATENIBCKY IO
NeSITebHOCTD B
podeCCHOHATBEHON
chepe, UCTIOIB30BAThH
3HaHUA N0 (PUHAHCOBOM
IpaMOTHOCTH B

Hcnons3oBanne akTyabHON
HOPMaTHUBHO-TIPABOBOU
JIOKYMEHTAIUIO 110
cnenuanbHoCcTH. [Ipumenenne
COBPEMEHHOM HAy4YHOHN
npodeccroHanbHOI
TepMHHONIOTMH. OnpenencHue
TPaeKTOPUHU
po¢eCCuOHATBHOTO
pa3BUTHS U caMO0Opa30BaHUs

DKcrepTHOE HAOI0IeHNE
BBITIOJIHEHUS TIPAKTUYECKUX
paboT Ha MPaKTUYECKUX U
1ab0paTOPHBIX 3aHATHUSX,
y4eOHOM U TPOU3BOJICTBEHHON
MpaKTUKaX:

OIICHKA Mpoliecca

OIICHKA pe3yJIbTaToOB
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Pa3JINYHbIX ) KU3HCHHBIX
CUTyalnuax

OK 04 D¢ dexTuBHO
B3aMMO/JICHCTBOBATh U
paboTath B KOJIJIEKTUBE U
KOMaHie

VYdacTue B IeTI0BOM OOIIEHUH
1t 3 (HEKTUBHOTO pEIICHUS
JICJIOBBIX 3a7ad.
[InanupoBanue
npodecCuoHAIBHON
JeSITeNIbHOCTH

DKcrepTHOE HAOI0IeHNE
BBITIOJTHEHUS MPAKTUYECKUX
paboT Ha MPAKTHYECKUX U
71a00paTOPHBIX 3aHATHUSIX,
y4eOHON U TTPOU3BOACTBEHHOM
MpaKTUKaX:

OIICHKA MpoIliecca

OLICHKA pe3yJIbTaTOB

OK 05 OcymiecTBisarhb
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIUIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiuu ¢
y4eTOM 0COOeHHOCTEeH
COIMAILHOTO B
KYJIbTYPHOI'O KOHTEKCTa

I'pamoTHOE ycTHOE M
MUCHMEHHOE U3JI0KECHHE
CBOMX MBICJIEH 1O
npodeccnoHanbHOM TeMaTHKe
Ha TOCYJITapCTBEHHOM SI3bIKE.
[IposiBeHue ToaepaHTHOCTH
B paboueM KOJUICKTHUBE.

DKcrepTHOE HAOI0IeHNE
BBITTIOJTHCHHUA NPAKTHYCCKUX
paboT Ha MPAKTHUYECKUX U
71a00paTOPHBIX 3aHATHSIX,
y4eOHOI U IPOU3BOJICTBECHHOM
MPAaKTUKAX:

OIIEHKa Tporiecca

OLIEHKAa PE3yJIbTaTOB

OK 06 IIposBnsaTs
IpaXKTaHCKO-
NaTPUOTHYECKYIO
TTO3UIIUIO,
JIEMOHCTPHPOBATh
OCO3HAHHOC MOBEJICHHE Ha
OCHOBE TPaTUITUOHHBIX
00I1IeYeIIOBEYSCKUX
IIEHHOCTEH, B TOM YHCIIE C
Y4eTOM rapMOHU3AINN
MEKHAIIMOHAJIBHBIX U
MEXPETUTHO3HBIX
OTHOIICHUI, TPUMEHSATh
CTaHJapThI
AHTUKOPPYIIIUOHHOTO
MTOBEICHUS

ITornmanne 3HAYUMMOCTH
CBOCH CIICIIHAIbHOCTH.
JleMoHCTpanus NOBEIEHUS

Ha OCHOBE OO0IIIEYEI0BEYECKUX
LICHHOCTEH.

DKcrepTHOE HAOI0IeHNE
BBITIOJIHCHUS TIPAKTUYECKUX
paboT Ha MPAKTUYECKUX U
71ab60paTOPHBIX 3aHSITHSIX,
y4eOHOM U TPOU3BOJCTBEHHON
MpaKTUKaX:

OILIEHKA ITpolecca

OILICHKA pe3yJIbTaTOB

OK 07 CoxnelicTBOBAaTHL
COXpaHEHUIO
OKpPY>Karollei cpe/pl,
pecypcocOepexeHHIo,

Colnronenune mpaBuil
YKOJIOTHYECKOMN
0€30MMacCHOCTH MPHU BEJICHUU
npodeccroHanbHOI

DKcrepTHOE HAOI0IeHN e
BBITTIOJTHCHHSA MMPAKTUYCCKUX
paboT Ha MPaKTUYECKUX U
1ab0paTOPHBIX 3aHATHUSX,
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IPUMEHSTH 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
IIPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA,

3¢ peKTUBHO EHCTBOBATH
B Ype3BbIUaHbIX
CUTYyaLMsIX

nesrenbHOCTH. O0€EcIIeueHne
pecypcocOepexeHus Ha
pabouem mecTe.

y4eOHOM U TPOU3BOJCTBEHHOU
MPAKTUKaX:

OLIEHKa Tpoliecca

OLIEHKA PE3yJIbTaTOB

OK 09 Ilonb3oBaThes
npohecCHOHATBLHOM
JIOKYMEHTalUen Ha
roCyJJapCTBEHHOM U
WHOCTPAHHOM SI3bIKAX

IIpumeHeHue B
npodeccrnoHaIbHOI
NEeSATEIIbHOCTH MHCTPYKIIMA Ha
rOCy/IapCTBEHHOM U
WHOCTPAHHOM SI3BIKE.
Benenune oOmienus Ha
npodeccuoHabHbBIC TEMBI

DKcrepTHOE HAOI0IeHNE
BBIMOJIHEHUS TPAKTHUECKUX
paboT Ha MPAKTHYECKUX U
1ab0paTOPHBIX 3aHATHSX,
y4eOHOM U TPOU3BOJICTBEHHON
MPaKTUKAX:

OIICHKa TIporiecca

OIICHKA PEe3yJIbTaTOB
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