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IMacnopt ¢oHIa OLIEHOYHBIX CPEACTB
MNPODPECCHOHAJIBHOI'O MOAYJIA

IIM.01 «OnpenesieHne ONTUMAJBbHBIX CPEJICTB 1 METO0B AHAJIU3ANPUPOAHBIX H
NMPOMBIIILIEHHBIX MATEPUAJTIOB»

10 CIEUATLHOCTH
18.02.12 TexHoIOTHS aHATUTHIECKOTO KOHTPOJISI XUMHYECKUX COSTUHEHUH.

PegynpraToM  ocBOoeHHS  NMPO(ECCHOHANBHOTO  MOAYNSA  SBJISIETCS  TOTOBHOCTH
00y4JaroIerocst K BBINOJHEHUIO BUIA JesATeNbHOCTH «OrpeneneHne ONTUMAIbHBIX CPEICTB U
METOAOB aHajln3a NPUPOAHBIX M TMPOMBIIUICHHBIX MAaTEPUAIIOB» W COOTBETCTBYIOIIUX EMY
npoeCCUOHATBHBIX KOMIIETEHIMH, a Takke OOMMX KOMIETCHIUH, (OPMHUPYIOIIUXCI B
npouecce ocsoeHus OIT CITO — IIIICC3 B uenom, B TOM 4uce:

HMETb npaKanecxnﬁ OIIBIT B!

I10 1 oueHke cOOTBETCTBUS METOJUK 3ajauaM aHaAJIN3a 110 AUANa30Hy U3MEPSIEMbIX 3HAUEHUH U
TOYHOCTH;

1O 2 BBIOOpE ONTUMATBLHBIX METOIOB UCCIICIOBAHNS;

I10 3 moAroToBKe peareHToB, BELIECTB, P00, MaTepUaIoB U PACTBOPOB, HEOOXOAUMBIX IS
MIPOBEJICHUS aHAIIN34,

I10 4 BpmMoNHEHUN pa60T C XUMHUYCCKHUMHU BCIICCTBAMHU U O60py,HOBaHI/IeM C CO6J'IIOI[€HI/IGM
OTpPacCJICBbIX HOPM U 9KOJIOTHYECKON 6630HaCHOCTI/I;

I1O 5 BBIMOTHEHNN XUMHUYECKUX U (PU3UKO-XUMUUYECKUX aHATH30B

YMeTb:

Vi BBI6I/IpaTB OINITUMAJIBHBIC TEXHUYCCKUEC CPCACTBA U
MCETO/AbI HCCHGHOB&HHﬁ;

V2 oATO0TaBJIMBATH 0OBEKTHI I/ICCJ'Ie,Z[OBaHI/H‘/JI;

VY3 ncnonb30BaTh BEIOpaHHBINA METOJ U1 UCCIIEAYEMOTO
00BEKTa;

VY4 knaccudunupoBath UCCIEAYEMbIi 00BEKT;

VY5 paboTaTth ¢ HOpMATHUBHOW JOKYMEHTAIMEH Ha METOANKY aHAlIN3a;
VY6 olleHMBaTh METPOJIOTUYECKUE XAPAKTEPUCTUKUA METOUKH;

VY7 olileHUBaTh METPOJOTMYECKHE XapaKTEPUCTUKU J1a00paTOpHOro 000pyI0BaHHUS;

V8 HU3MEPATH aHAJUTUYCCKUN CUTHAI U YCTaHaBJIMBATb 3aBUCHUMOCTE CUT'HAJIa OT KOHICHTPAIlUX
OIpEaAcIIEMOro BCUICCTBA,

YO BBINOIHATH XUMHUECKUE U (PU3UKO-XUMHUUECKUE METO/Ibl aHATN3A,;
VY10 ocyuiecTBAsATh MOJArOTOBKY J1JaOOpaTOPHOr0 000PYI0BaHUS;

V11 1n0poBoaWTh MNPUTOTOBIEHHWE PACTBOPOB, AaTTECTOBAHHBIX CMECEd U PEareHTOB C
cOOJTI0JICHUEM TEXHUKH JIA0OPATOPHBIX padoT;

V12 BBINOMHATH HEOOXOJMMBIE pacueThl JIsi MPUTOTOBICHHUS PEareéHTOB, MaTepHaJiOB U
pacTBOpPOB;



V13 BBINONHATH CTAaHAAPTU3ALMIO PACTBOPOB;
V14 BbIOUpaTh OCHOBHOE U BCIIOMOTATENIbHBIE 000pYAOBaHHUE, IOCY 1y, PEaKTUBBI,

V15 opranu3oBsiBaTh paboyee MECTO B COOTBETCTBUM C TPEOOBAHUAMU HOPMATUBHBIX
JOKYMEHTOB U IPaBWIAMH OXPAHbI TPYIa;

V16 wucnonb3oBath 00OpPYJOBaHME U CpPEACTBA H3MEPEHUS CTPOr0O B COOTBETCTBUU C
HHCTPYKIUAMHA 3aBOI[OB-I/I3FOTOBPITeJI€I>'I;

VY17 cobaronats 6e30macHOCTh NP padoTe ¢ 1adopaTopHOil MoCy10i u mpudopamu;

VY18 cobmroaath npaBuiia XpaHEHHUs, UCIIOJIB30BAHUS U YTHIIN3AIMN XUMHUECKHX PEaKTHBOB;
V¥ 19 ucnonap30BaTh CpeACTBA MHANBUYATBHON U KOJUIGKTUBHOM 3allIUTHI;

V20 cobioaath npaBuiia MOKApHOUN U 3JIEKTPOOE30MaCHOCTH

3HATb:

31 OCHOBHBIC METObI aHAIN3a XUMHUYECKUX 00BEKTOB;
32 npUHLHKIIBI BHIOOpA METOUKH aHAJIN3a KOHKPETHOTO
00BEKTa B 3aBUCUMOCTH OT €T0 MPEAI0JIaracMoro
XHMHYECKOI'0 COCTaBa;

33 coBpeMEHHbIE aBTOMaTU3UPOBAHHBIE METO/IbI aHAJIA3a
MTPOMBIIIJICHHBIX U TPHPOJTHBIX 00Pa3IOB;

34 HOpMaTUBHYIO TOKYMEHTALUIO HA METOJUKY BBIIIOJIHEHUS
U3MEPECHU;

35 HOPMAaTUBHBIC JOKYMCHTbBI, pCTJIAMCHTHUPYIOIIUC
MCTPOJIOTHYCCKUC XapPAKTCPUCTUKHU HBMCpCHHﬁ;

36 METpOJIOrHYECKUE XapaKTEPUCTUKN XMMHUUECKUX METO/I0B aHaJIN3a;

37 MCTPOJIOTHYCCKUEC XaAPAKTCPUCTUKKU OCHOBHBIX BHIOB q)I/I3I/IKO'XI/IMI/I‘-IeCKI/IX METOJ0B
aHalin3a,

38 MeTposioruueckre XapakTepUCTUKH J1JabopaTOpHOro 000py0BaHNUS;
39 xinaccudukanys XUMHYECKUX METOIOB aHAIIN3A;

310 xnaccudukanus GU3NKO-XUMUIECKUX METOJIOB aHAIH3a;

311 TCOPCTUICCKHUX OCHOB XUMHNYCCKUX U (pI/I3I/IKO-XI/IMI/I‘-ICCKI/IX METOJOB aHalIn3a,
312 MCETOJbI paCcdCTa KOHIOCHTPAIIUH BCUICCTBA IO JAHHBIM aHAJIn3a,

313 naboparopHoe 000pyI0BaHHE XUMHUYECKOH JTab0opaToOpuu;

314 ocHoBHBIE TpeOOBaHMS K METOAAM U CPEICTBAM aHAJUTHYECKOIO0 KOHTPOJIS: TpeOOBaHUS K
MPEOCTABICHUIO PpE3yJbTAaTOB aHalM3a, CpPEACTBaM HM3MEPEHHH, K BCIIOMOTaTEIEHOMY
000pyI0BaHUIO;

315 HOpPMATHBHYIO JOKYMEHTAIIMIO 10 MPUTOTOBJICHHUIO PEarcHTOB, MaTEpPHAJIOB, PAaCTBOPOB,
000pyI0BaHUs U TIOCY JIbI;

316 criocoObI BeIpaXEHUsI KOHIICHTPAIIUHA PACTBOPOB, CITOCOOBI CTaHapTHU3AI[UU PACTBOPOB;
317 TeXHUKY BBIMOJHEHUS Ja0OPAaTOPHBIX padoT;

318 mpaBuia oxpaHbl Tpyaa Mpu padboTe B XMMHUYECKOH J1a00paToOpHH;



319 npaBuia UCNIONBb30BaHMSI CPEACTB NHANBUAYAIBHON U KOJUIEKTUBHOM 3aILUTHI;
320 npaBuia XpaHEHUs!, UCTIOIb30BaHMsI, YTHIIN3ALUY XUMUYECKUX PEAKTUBOB;

321 mpaBuia oXpaHbl TpyAa Mpu padboTe ¢ 1ad0opaTOPHOM MOCYA0H U 000PYIOBAaHUEM;

322 mpaBuja  oxpaHbl Tpyda Impu  paboTe C  arpecCMBHBIMH  CpedaMH U
JIETKOBOCIUIAMEHSIOIIUMUCS KHUIKOCTAMU;

323 - OCHOBHbIE HOPMATHUBHBIE IOKYMEHTHI, PErJIAMEHTUPYIOLINE TOIPEIIHOCTH PE3YJIHTaTOB
U3MEPEHUIN

324 - knaccuduKaiys XMMHYECKUX BEIECTB;

o0mue u npodeccnonaabubie komnerenuuu (OK, I1K) :
OK 01. Beibupatb criocoOblI pemieHus 3a1a4d npopecCHOHANTBHOMN NesITeTbHOCTH
HIPUMEHHUTEIbHO KPa3JINYHbIM KOHTEKCTaM;
OK 02. Ucnonp30BaTh COBpeMEHHBIE CPEACTBA TIOMCKA, aHAIN3a U HHTEPIPETallui HHOOPMAIH U
UH(POPMALIMOHHbIE TEXHOJIOTHH JUIs BBIIOJHEHUS 33]1a4 IPOPEeCCUOHATIBHOMN e TeIbHOCTH;
OK 03. [TmaHnpoBaTh U peaTn30BLIBATE COOCTBEHHOE MPO(HECCHOHATEHOE M IMYHOCTHOE
pa3BUTHE, IPEIITPUHUMATENBCKYIO JAEATEIbHOCTh B IpodeccuoHaabHol chepe,
MCIIOJIb30BaTh 3HAaHUS N0 (GUHAHCOBOW IPaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYaLUsX;
OK 04. D¢ddexTrnBHO B3aMMOICHCTBOBATH U PabOTAaTh B KOJUICKTHBE M KOMAaH/IC,
OK 05. OcyiecTBiATh yCTHYIO U MTUCbMEHHYIO KOMMYHHUKAIUIO HA TOCYJapCTBEHHOM
s3bikePoccuiickoit depepannu ¢ yueToM 0COOEHHOCTEHN COLMAIBHOIO U KYJIbTYPHOTO
KOHTEKCTa;
OK 06. [TposBAATH IpakJaHCKO-NATPUOTUYECKYO TO3UIUIO0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHNEHA OCHOBE TPAIMLIMOHHBIX 00I[€YEIOBEYECKUX LIEHHOCTEH, B TOM YHCIIE C YUETOM
rapMOHU3ALUN MEKHALMOHAIBHBIX U MEKPETUTHO3HBIX OTHOILIEHUH, TPUMEHSTh CTaHIAPThI
AHTUKOPPYNILIMOHHOTO MTOBE/ICHHUS;
OK 07. CozeiicTBOBaTh COXpaHEHHUIO OKPYIKAIOIIEH Cpesibl, pecypcocOepexeHnto, IPUMEHSTh
3HaHMUSI OOM3MEHEHUH KIIMMaTa, IPUHILIUIIBI O€pEKIUBOTO MPOU3BOJICTBA, 3PPEKTUBHO
JIeCTBOBATh B UPE3BbIUAIHBIX CUTYALUSIX;

OK 09. ITonszoBaThcs MpohecCHOHATBFHON JOKYMEHTAIMEN Ha TOCYIapCTBEHHOM U
WHOCTPAHHOMSI3BIKAX.
I1IK 1.1. OnieHnBaTh COOTBETCTBHE METOJIMKH 33/1a4aM aHalu3a MO TUANa3oHy W3MepsSeMbIX
3HAYCHUU UTOYHOCTH.
[1K 1.2. BeibupaTh onTUMaNbHBIE METOBI aHAIN3A.
IIK 1.3. IloaroraBiauBaTh peareHThbl, MaTepHallbl U PACTBOPHI, HEOOXOAUMBIE JIJISl aHAIIN3A.
[IK 1.4. PaboTaTh ¢ XUMHUYECKHMH BEIIECTBAMHU U 000PYIOBAHUEM C COOIIOIEHUEM OTPACIEBBIX HOPM
HAKOJIOTHYECKOM 0€30MacHOCTH.

dopmoii artecTanuy 1O MPOPECCHOHATEHOMY MOJYJIIO SIBIETCS AK3aMEH 1O MOJIYJIIO.
Htorom nx3ameHa sIBISETCS OJHO3HAYHOE PEIICHUE: «BUJI JIEATETLHOCTH OCBOCH/ HE OCBOEH C

OLIEGHKOM___ »,

DK3aMeH 0 MOJIYJIIO MPOBOAUTCS B (POpME BBIMOTHEHUSI TPAKTHUECKOTO 3aJaHuSl.

dopma KOHTPOJISI U OIICHUBAHHMSI DJIEMEHTOB MPO(HECCUOHATTLHOTO MOJTYJISI TIPUBOAUTCS B
tabiuue 1.1.



Tabmuua 1.1 — dopma KOHTPOIIS U OLIEHUBAHUS MPO(HECCHOHATBHOTO MOTYJIS

DneMEeHT MOy JIs

dopMa KOHTPOJIA U

OLCHUBAaHWA

HpOMe)KYTO‘IHaH arrecrauusa

Tekyuuii KOHTPOJIb

M/IK.01.01.
OCHOBBI
aHAJINTUYECKOM
XUMHHU U PU3UKO-
XAUMHUYECKHX
METOJOB aHAIU3a

5,7 CeMecTphI - IK3aMEH

5,7 cemecTphl.

VcTHBIN, MMMChbMEHHBIN
orpoc,0ecebl,

TECTUPOBAHUE.

Brinonnenue MPAKTHYECKHX,

1a00paTopHBIX U

CaMOCTOSITEJIbHBIXPaOoT.

MJIK.01.01.
OCHOBEI
aHAJTUTUIECKOM
XUMHUHU U (PU3UKO-
XUMHYECKHUX
METOA0B aHaIu3a

6 cemectp — KypCOBOH IpPOEKT
Brinonnenue

nabopaTopHbI
X, NPaKTUYECKUX,

CaMOCTOSITEIbHBIXPaboOT.

VILO1 4 cemectp 4 cemecTp

Y4eOHas mpakTHUKa [IpoBepka AHEBHHKA W OTYETA
MOTIPAKTHKE.

II1. 01 6,7 cemecTpbl 6,7 cemecTphI

[TpousBoacTBEHHAS Kontposib 00yuaromuxcs 1mo MecTy

npakTuka (Imo MIPOXOXKICHHS TIPAKTUKH.

npoduIro [TpoBepka nHEBHHKA U OTYETA TIO

CIIECIUAJILHOCTH ) IIPaKTHKE.

IIM.01.5K 7 cemecTp — 'Y CTHBIN MJIM MACEMEHHBINH OTBET

Ornpenenenue 5K3aMeH 10 [TpakTudeckast paboTa 1Mo aHamu3y

ONTUMAJIBHBIX CPEJICTB | MOJLYIIIO o0beKTa

MMETOJIOB aHalIn3a
HOPUPOJHBIX U
POMBITIITICHHBIX
MaTepHaloB




2 Pesynomamul oceoenus npogheccuonanbHo2o Mooy, noodiexcauwjue nposepke Ha
IK3AMeHe nO MOOYI0

PC3YJ'IBT3TI:>I OCBOCHUA HpO(b€CCI/IOHaJ'IBHOFO MOAYJIA ITPOBEPSAIOTCA HA S9K3aMCHE 110 MOAYJIIO.
OCHOBHBIE ITOKa3aTEeIIN OIICHKU pE3yJibTaTa IIPUBCACHEI B Ta6n1/1ue 2.1.

Tabmuma 2.1
Pesynbratel 00ydeHus OcHOBHBIE
(ocBoennnie [1IK u OK) MOKa3aTeNH

[IK 1.1. OuternBaTh COOTBETCTBHE METONUKHI Cnocoben OLI€HUBATH COOTBETCTBHUE

3a/1ayaM aHajJau3a o AUarna3oHy METOJMKHU 3aja4yaM aHajik3a IO JUANa30HY

HU3MEPSIEMBIX 3HAYCHUI U TOUHOCTH. HU3MEPSIEMBIX 3HAYCHUH U TOYHOCTH

[1K 1.2. BoibupaTh OnTUMAalbHbIE METObI CrniocoGeH BbIOMpATh ONTHUMAJIbHBIE

aHaJu3a. METOAbI aHaJIM3a.

I1K 1.3. IlogroraBnuBaTh peareHTHI, Cnocoben MOJITOTaBJINBATE peareHThl,

MaTepHuabl ¥ PaCTBOPHI, HEOOXOAUMBIC IS MaTepHuasbl ¥ PacCTBOPbI, HEOOXOAUMBIC JIJIsI

aHanu3a. aHaJIM3a.

[1K 1.4. PaGoTaTh ¢ XHMHYECKUMU Criocoben paboTaTh c

BEIICCTBAMH U 000PYOBAHHEM C BEILIECTBAMH U 000PYJOBAaHUEM C

COOJIIOICHHEM OTPACIICBBIX HOPM U OTPAaCIEBbIX HOPM u

JKOJIOTMYECKON OE30ITaCHOCTH. 0e30IaCHOCTH.
OK 01 Bri6upatb criocoObI penieHus 3aaad Crioco6eH BbIOMpATh CIIOCOOBI PELICHUS
Mpo¢eCCUOHATBHON JIEATEIbHOCTH 3a/1a4 Ipo(eCcCHOHAILHOMN ESITEIIBHOCTH,
[MPUMEHUTEIHHO K PA3JIMYHBIM KOHTEKCTAM,; MIPUMEHUTENBHO K PAa3JIMYHBIM KOHTEKCTaM
OK 02 Hcnosib30BaTh COBPEMEHHbBIE Crioco0eH OoCyIIeCTBIATh MOUCK, aHATIU3 U
CpeICTBa MOUCKA, aHAIN3a U UHTEPIIPETAIINH WHTEpIpeTaIuio nHpopmaiuu,
nHbOpMaUUMHPOPMAIIMOHHBIE TEXHOJIOTHH HEOOXOIMMOM TSl BEITIOJIHEHUS 33124
TUIS BHITIOJTHEHUI3a/1a4 TPOQecCHOHAIBHON MPOo(PECCUOHAIBHON JIeSITETLHOCTH
esITeIbHOCTH,

OK 03 [IlmanupoBath u  peanu3oBbiBaTH CriocoOeH INIaHUPOBATh U pEaln30BbIBATh
coOCTBEHHOE MpodeccHoHabHOE U JIMYHOCTHOE COOCTBEHHOE MPO(eCCHOHAIBHOE U
pa3BUTHE, MPEANPUHUMATENBCKYIO AEATEIbHOCTH JUYHOCTHOE pa3BUTHE,

B mpodeccuoHaibHONW  cdepe, HCMOIb30BaATH MPEANPUHUMATEIBCKYIO IS TEIHHOCTh B
3HaHUS 10 (UHAHCOBOW TIPaMOTHOCTH B MpodeccHoHanbHOM cepe, UCI0Ib30BaTh

Pa3IMYHBIX KU3HEHHBIX CHTYAITUsX; 3HAHUS 110 (PHHAHCOBOW IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYAIHIX

OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATH U CrniocoGeH paboTaTh B KOJIJIEKTUBE U

paboTaTh B KOJUICKTHBE U KOMaH/IC, KoMan e, 3 (HEeKTHBHO B3aUMOICHCTBOBATH

C KOJUIETaMH, PYKOBOJICTBOM.
OK 05 OcymecTBiaTh yCTHYI0 M NUCbMEHHYH) CIOCOOEH OCYLIECTBIATh YCTHYIO U
KOMMYHHKAIIUIO Ha TOCYJAPCTBECHHOM  A3BIKE NHMCbBMCHHYIO KOMMYHHUKAIIUIO HA

Poccuiickoit @enepariy ¢ yueToM 0COOCHHOCTEH TOCYAapCTBEHHOM SI3bIKE C yUETOM

COITMAIEHOTO U KYJBTYPHOTO KOHTEKCTA; 0COOCHHOCTEH COLUATBHOTO U
KYJIbTYpPHOT'O KOHTEKCTA.
OK 06 ITposBiIsATE TpaXkaaHCKO- CriocoGeH MposIBIISITh FPaXaaHCKO-
NaTPUOTUYECKYIO TTO3UIIHIO, NaTPUOTUYECKYIO TTO3UIIHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE TTOBEICHNE JIEeMOHCTPUPOBATH OCO3HAHHOE MOBEICHNE Ha
Ha OCHOBE TPaIULIMOHHBIX OCHOBE TPAJMIIMOHHBIX 0OIIEUEIOBEUECKUX
00IIIeUeIOBEYECKUX IEHHOCTEH, B TOM YHCIIe [IEHHOCTEH.

C Y4E€TOM rapMOHH3ALNH
MEKHALMOHAIBHBIX U MEXPEITUTHO3HBIX
OTHOLIEHWN, IPUMEHATh CTaHAAPTHI
AHTUKOPPYNLIHUOHHOIO NOBEIECHUS




OK 07 ConencTBoBarh COXpaHEHHUI)
OKpYXaroIlel  cpeapl, PecypcocOepereHUIO,
[PUMEHITh 3HaHHS 00 W3MEHEHHWH KJuMara,
[TPUHIIAITHI OepexIIMBOTO MIPOU3BO/JICTBA,
A (HEKTHBHO JICHCTBOBaTh B  YPE3BBIYAKHBIX
CUTYaIUsX;

CriocobeH coJ1eiicTBOBAaTh COXPaHEHHUIO
OKPYXaIoIIEH Cpebl,
pecypcocoepekeHnro, 3¢ HeKTUBHO
JIECTBOBATH B UPE3BBIYANHBIX
CUTyaIUsX.

OK 09. IToas3oBarbcs mpodeccuoHaaIbHOM
TOKyMEHTaIMel Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM SI3BIKAX.

Crnioco0eH noJb30BaThCs MPOPECCHOHATBHON
TOKYMEHTalMel Ha roCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.




3 OneHka 0CBOCHHUSI MEKIMCIHUIIMHAPHBIX KYPCOB, BXOASIIIHMX B COCTaB
npogeccnoHAIBLHOTOMOLY IS

3.1 Pesyabrarbl  ocBoenuss MJIK.01.01 OcHoBBI aHAJIMTHYECKO XUMHHU U PU3HKO-
XHMHYEeCKMX MEeTO0B aHAJIM3A.

B pesynbrare ocBoeHUS MEKIUCIUILIMHAPHOTO Kypca OCYIIECTBIISECTCS KOMILIEKCHAs
MIPOBEpPKa3HAHUIl, YMEHUI U YPOBHSI OCBOCHHUSI TPO(eCcCHOHABHBIX KOMITETEHITHIH.
[Tepedyerbp 0OBbEKTOB KOHTPOJISA, OPM KOHTPOJIS U IToKazaTenei orenku mo MJIK.01.01.

KoHTpo/ibHO-011eHOYHBIE cpecTBa TeKyero konrpoJs no M/1K.01.01.
OCHOBBI AHATUTHYECKOI XUMUH U PU3HKO-XUMHYECKHX METO/I0B aHAJIH3a

KonrtponbHo-oneHounslie cpeactsa (nanee KOC) Tekyiiero KOHTpoJs BKJIIOYAKOT:
1. IlpakTrueckue padboTs! (MeToauueckie peKOMEeHJalluy MO BBIIOJHEHUIO TPAKTUYECKUX PaboT)
2. AyIuTopHbIe caMoCTOsITebHbIE Pa0oThl (MeToquuecKkue peKoMeH AU 1o
BBINOJIHEHUIOAY TUTOPHBIX CAMOCTOATENIBHBIX paboT)
3. KypcoBoii npoekT (MeToauueckue yKa3aHus IO BBIIOJIHEHHUIO KYpCOBOI'O IIPOEKTA)
4. KoHTpOJbHO-U3MEpUTENIbHbIE MaTepHalibl Tekyuiero koHtposa no MJIK 01.01(xnanee
KUM)(ITpunoxenue A).

KoHTpoJibHO-011eHOYHBIE CpecTBAa NPoMeKyTOYHOM aTrTecTanuu mo MIK.01.01.
OCHOBBI AHATTMTHYECKOM XUMMH ¥ PU3MKO-XMMHYECKUX METO0B aHAJIN3a

3.1.3.1KOC mpomexyTouHO# arTecTanuu 5,7 ceMectpa B (hopMe IK3aMeHa
BKutOUaroT: [lepeueHs BOMpocoB 1S MOATOTOBKH K dk3ameny (IIpunoxenue B);

Tunossle 3a1anus U1 NOATOTOBKU K 3k3aMeny (IIpunoxenue C);
KoHTpoJIbHO — H3MepUTENTbHBIC MaTepralibl IPoMekyTouHOM arTectanuu ([Ipunoxenue [ ).
Ycii0BuA BBINOJHEHUS 3a1aHUA HA IK3AMEHN:

1. I'pymima gemuTcst Ha MOATPYIIIBI, KOJIMYECTBO 00yJaromuXcsl B OArpyne 6 yenoBek.
2. DK3aMEHAIMOHHBIN OUJIET COCTOUT M3 3 3aIaHUH 1O Pa3IMYHBIM TeMaM (IBYX
TEOPETUYECKUXBOIIPOCOB U 33J1a4H).

3. KonuuecTBo OuieToB Aiis dK3aMeHyrommxes — 25.

4. Bpemst BeimonHeHUS 3aganus — 60 MuH.

5. Ha sk3ameHe ucnosb3yeTcs pa3aTOuHbIid MaTepual (CXeMbl, TaOJIUIIbl, CIPABOYHUKH).
6. [Ipu cmade sk3aMeHa MOJIH30BaHUE JINTEPATYPON HE MPEyCMOTPEHO.

7. OO1ee KOTMIeCTBO BOITPOCOB IS TTOJITOTOBKH K dk3amMeHaM — 50

8. Kputepun oneHku:

OreHKka «OTIUYHO» - OOYYaIOIIMICS TOCTATOYHO IOJTHO H3JIaraeT IOATrOTOBICHHBIN
MaTepuan Mo BCEM BOIPOCAaM, MOXKET O0OOCHOBAaTh CBOU CYXACHHS, MPUBECTH HEOOXOJUMBIE
MIPUMEPBI; U3J1araeT MaTeprai MoCIe0BaTEIHHO U MTPaBUIILHO.

OrneHKa «XOpOoIIo» - CTAaBUTCS, €CIM OOYyYarouluiicss Mpu OTBeTe AomyckaeT 1 — 2
OomuOKM, KOTOpPBIE cCaM K€ W HWCHPABISICT TOCIe 3aMe4YaHWW TMpernojaBaTeNs, WIA He
JIOCTATOYHO TMOJHO OTBE€YAETHA OJIMH BOMPOC U3 JBYX.



O1eHKa «yJIOBIECTBOPUTEIBHOY - CTABUTCS, €CIH 00YUYAIOLIUICS IIPH OTBETE M3JIaraet
MaTepUAITHENIOIHO U JIOMyCKAeT HETOYHOCTH WJIM HE TOCTATOYHO ITOJIHO OTBETHII Ha OJIMH U3 IBYX
BOIIPOCOB.

O1eHKa «HEYAOBIETBOPUTEIHLHOY - 00YUYAIOLIUIICSl HE MOXET OTBETUTH NPABHIBHO HU HA OJMH
BOIIPOC.
YcJ10Bus BBINOJIHEHNS 3aJaHUA Ha IK3ameH no moodyaio [1IM.01.OK

OrnpenenieHre ONTUMANIbHBIX CPEJICTB U METO/I0B aHAJIN3a MPUPOIHBIX U IPOMBILIIEHHBIX
MaTEepUaJIOB:

1. I'pymnmna genuTcs Ha TP MOATPYIIIHI 110 8 UeIoBeK.

2. bunet comepXUT 0JIHO MPAKTUYECKOE 3aJaHue M0 aHaIu3y 00bEKTa, KOTOPOe CIIETyEeT
BBITIOJIHUTH 324 yaca.

PaGora BeInosHseTCS B 1a00paTOpUU.

B naGoparopuu umeercst HopMaTuBHAsA JOKYMEHTAIMsI, HAOOp 000py10BaHMsI, TOCYAbI U
PEaKTUBOB.

5. M3yuuB HOKyMEHTAIMIO, OOYYAIOIIMICS JOJKEH COCTABUTh JITOPUTM JACUCTBUN U
MPUCTYNUTh KBBIIOJIHEHUIO 3aJaHUS.

BrinonHuB aHan3, 3K3aMEHYOIIUNUCS TOJKEH MTPEACTABUTh OTUET B 3JIEKTPOHHOM BapHaHTE.
7. YOpartsb 3a coboii pabouee MecTo.

8. OTBeTuTh Ha BOIIPOCHI IIpENoaBaTelis O POJeIaHHOM paboTe.

> w

S

O1neHka «OTJIMYHOY - 00YyYarOLIMIiCS COCTaBISET AJITOPUTM CBOUX JEMCTBUM, IPaBUIILHO
BBIOMPAET HEOOXOMMYIO TIOCY Ty U PEAKTUBBI, TEXHHUECKH NMPABUIILHO BBITIOJIHSACT aHAIIN3,
[IOKa3bIBaET BJIaIeHUE UH(POPMAITMOHHBIMU TEXHOJIOTUAMU NPH 0(OPMIIEHUHN OTUETOB.
Pesynprar aHanu3a 10JDKEH ONaaarTh B 3HAYEHUE JOBEPUTEIBHOIO nHTEepBana X+Ax. /JoimkeH
IIPaBWJIBHO OTBETUTH Ha BOIIPOCHI IpenogaBaTeiid. OneHKa «XOpOILo» - CTABUTCS, ECIIN
o6yqammnﬁ0ﬂ IIPpH BBIITOJIHCHUHN pa6OTBI J0IMYCKAaCT HE3HAYHUTCIIbHBIC TCXHUYCCKUC OHII/I6KI/I,
Pesynbrarel aHanu3a He BBIXOIAT 3a MIPEAECIIbI JOBEPUTEIBLHOIO HHTEpBaa. HeBepHble OTBETHI
caM K€ U MCIIPABJIAET IOCIIE 3aMEYaHUH MPENOJaBaTels, Ui HE JOCTATOYHO IIOJIHO OTBEYAeT Ha
OJIMH BOIIPOC U3 JABYX.

OneHka «y0BIETBOPUTENBHO» - CTABUTCS, €CIIM 00yYaroIUiCs MPH BBIITOJHEHUH 10Ty CKaeT
rpyOble TEXHUUECKUE OIMOKH, pe3ybTaT aHAIN3a BBIXOAUT 3a MPeAebl J0BEPUTEILHOTO
HHTCpBaa, B OTBECTCU3JIAraCT MaTCpural HCIIOJIHO U IOITYCKA€CT HETOYHOCTH HUJIN HE
JOCTAaTOYHO IIOJIHO OTBETUII HA OJIUH U3BYX BOIIPOCOB.

O1eHKa «HEYyIO0BJIETBOPUTEILHO» - 00y4AIOLIMIICH HE MOXKET BBIIIOJIHUTD 33/JaHHE, HE MOKET
OTBETUTBLIIPABUIILHO HU HA OJUH BOIIPOC.

4 OueHka 0CBOEHUsI MPAKTHKH M0 NPO(ecCHOHATBLHOMY MOIY IO
Y4eOnasa npaktuka YI1.01

B xome Ttekymero u mpoMmexyrodyHoro KoHtposs mo YIL.Ol ocymectBisiercs
KOMIUJICKCHAsl TpOBepKa COHOPMUPOBAHHBIX YMEHHH, NPHOOPETEHHOrO MEPBOHAYATBHOTO
MPaKTHYECKOTO OMBITa, TOTOBHOCTH K OCBOCHHIO MPO(ECCHOHATIBHBIX KOMIETECHIMH O BUIY
nestenbHOCTH (Tabnumna 4.1).

KoHTpoJ/IbHO-01IeHOYHBIE CPeIcTBa TeKylero KouTpoJs no YII.01

KOC Texyuiero KOHTpoJIsl BKJIFOYAIOT:
1. KoHtponbsHO-n3MeputenbHble MaTepuainsl mo YI1.01

Hroru TCKYIICTO KOHTPOJIA yqe6H0171 MPAaKTUKH OTPAKAKOTCA B!
— aTrTe€CTallMOHHOM JIMCTE 110 OCBOCHUIO HpO(l)eCCI/IOHaJ'IBHBIX KOMHGTGHHHﬁ;

—  XapaKTEepHCTUKE 00YyYaIOLIErocs M0 OCBOCHUIO OOIIMX KOMITETCHIINH;
— OKypHajle Yy4yeOHOM TIpynmbl B BHAE OLEHOK 3a BBIIOJHEHHE OTAEIbHBIX
y4eOHO-TIPOM3BOICTBEHHBIX Pa0OT U OLICHOK 110 TeMaM MPaKTHKH.
KoHTpo/IbHO-011eHOYHBIE CpecTBAa NPOMeKYTOYHOM aTTecTtanuu nmo YII. 01



KOC mpomesxytounoii arrecraruu o Y1I. 01 BxitoyaroT: Hanpumep:
1. ATTecTalMOHHBI JHCT MO OCBOCHHUIO TMpodeccHoHaNbHBIX KommeTreHIud (Cwu.

Metoaudeckue yka3zaHus 110 IPAKTUKE);

2. XapakTepuCTHUKy OOydaroumierocs IO OCBOEHHMIO oOmmux kommereHuuid (Cwm.
Metoanueckue yka3zaHus [0 IPAKTUKE);

3. JlHeBHMK mpOo(eCCHOHATBLHON JAEATEIIbHOCTH CTYJEHTa Ha IPAKTHKE C YKa3aHHEM
BUJIOB paboOT, BHIOJHEHHBIX CTYJIEHTAMU BO BpeMs MPAaKTHKH, UX 00beMa, KauecTBa
BbInoaHeHUs (CM. MeTonnyeckue yka3aHusl 110 IPaKTUKE);

4. TlepeueHb BOIIPOCOB JJIS 3AILUTHI OTYETA 110 IPAKTUKE

TToxazaTenu oleHKU Kpurepuu onieHku

«OTITUIHO» [lonHoe oBnageHne oOUIMMHU 1 MPOPECCHOHANEHBIMU KOMIIETEHIIUAMHI
o Moaymto. [loiaHoe BeITONTHEHNE HHAMBUAYaTbHOTO 3a0anus. [lomHoe
pacKphITHE TEM HHAWBUIYATBHOTO 33aaHHs B OTYETE MO MPAKTHKE.
OdopmiieHne oT4yeTa B IOJHOM COOTBETCTBUH ¢ TpeboBaHusAMU. boiee
70% OIEHOK «OTJIMYHOY» B aTTECTAIIHOHHOM JINCTE U XapaKTePUCTHUKE
(OIIEHOK HIDKE «XOpOIIO» HeT). OTCYTCTBHE 3aMEYaHU IO IPAKTHKE .

«XOPOIIO» [MonHoe oBnageHre oOUIMMHU 1 TPOPECCHOHATEHBIMU KOMIIETEHIIHSAMHU
o Moaymo. [TonHoe BeIMoONIHEHNEe HHAMBU Ty alibHOTO 3afanusl. [lomHoe
PacKphITHE TEM HHAWBUAYAIBHOTO 3aJaHMs B OTYETE 110 MIPAKTUKE.
OdopmieHne oTueTa B IOJTHOM COOTBETCTBUH ¢ TpeOoBaHMIMU. boiee
70% OLIEHOK «OTIMYHO» U «XOPOLIO» B aTTECTAIIMOHHOM JIUCTE U
XapaKTepUCTUKE(OLEHOK HIUXKE «yIOBIETBOPUTENBHO» HeT). Hamnuue
€IMHUYHBIX HECYIIECTBEHHBIX OHOOK. OTCYTCTBHE 3aMeUaHuil 1o
TIpaKTHKE

«YJOBJIETBOPUTEIHHO» [NonHoe oBnageHne oOUIMMHU 1 TPOPECCHOHATEHBIMU KOMIICTEHIIHSAMHU
o Moy 0. PackpeiTre TeM MHANBUIYaIBHOTO 33JaHHUS B OTYETE I10
MIPAaKTUKE B 10cTaTOYHOM 00beMme. OdopmiieHHe OT4eTa B IOJTHOM
COOTBETCTBHU C TpeOoBaHUAMU. [IpuMeHeHne 3HaHUI B 3HAKOMOI
cuTyaluu 1o oopasity. HeocTaTo4Ho 1mojiHOE BBITIOJHEHHE TPEOYEMBIX
pa3aenoB MHANBUAYAIbHOIO 331aHNA. B aTTecCTalMOHHOM JIHCTE U
XapaKTEpPUCTHKE OLIEHOK HUXKE «yJOBIETBOPUTENLHO» HEeT. Hannuue
HECYHIECTBEHHBIX OIUOOK. OTCYTCTBUE CYNIECTBEHHBIX 3aMEYaHUH 1O
TIPaKTHKE

«HEYIOBIETBOPUTEIBHO» Henonnoe onagenne o0muMu 1 npodeccuoHaIbHBIMU
KOMIIETEHIIMSIMU 110 MOAYJIIO. PacKppITHE TEM MHAUMBUAYAJIBLHOTO
3aJaHMs B OTYETE 110 PAKTUKE B HEAOCTaTOYHOM 00beMe. OdopmiieHne
OTYEeTa CO 3HAYMTEIbHBIMU OTKJIOHEHUSIMH OT TpeOoBaHuil. Hanuuue B
aTTECTALMOHHOM JIUCTE U XAPAKTEPUCTUKE OLIECHOK HIXKE
«YIOBJIETBOPUTENIBHOY». HermonHoe BBIIOJIHEHHE HHAMBUAYaJIbHOTO
3amanusi. Hannume cymecTBeHHbIX omnOoK. Hamudne cymecTBeHHBIX
3aMEYaHMM 110 MPAKTHKE.




IIpousBoacrBennas npaktuka III. 01

B xome Texkymero KOHTpoiass M HOpomexyTouHoW arrecrauuu 1o IIII. 01
OCYILECTBIISICTCS KOMIUIEKCHAasi IIPOBEpPKa OCBOCHMsSI HNPOPECCHOHATIBHBIX M OOLIMX
KOMIIETEHIMH, a TakXe MPaKTUYECKOro OmbiTa MO BUAY JAeATeNbHOCTH «OnpenencHue
ONTUMAJIBHBIX CPEJICTB U METO0B aHAJIM3a PUPOIHBIX U IPOMBIIIJIEHHBIX MaTepHajIOB

Tabmuna 4.3 — Ilepeyenp pe3ynbTaToB OOyuUeHHs, NOKa3aTeiel OLEeHKH, GopM H
METO0B KOHTPOJISI U OLEHKU

PesynbTathl OCHOBHBIE [TOKa3aTeU OLIEHKH pe3yJibTaTa dopmbl 1
(TTK, OK, METO/IbI
IIPAKTUYECKUI KOHTPOJIA
OTIBIT)

[IK1.1 [IpaBUnbHO OLIEHMBATh COOTBETCTBUE METOJIUKHU OTtyeT 1o
3aladam . IIPOU3BOJICTBCHH
aHaJIM3a 1o AMana3oHy U3MepsieMbIX 3HAUCHUH U Oif IIPAKTHKE.
TOYHOCTH.

K 1.2 [IpaBmiibHO BBIOMPATH ONTUMAJIBHBIE METO/IbI

— I[I/I(b(llepeHHI/I]C)OB

IIK 1.3 [TpaBHJILHO TOATOTOBJIEHBI PEareHThl, MATEPHAIIBI U aHHBIN 3a4CT
pPacTBOPBL, HEOOXOIMMBIE IS aHATTN3a

[IK1.4 YMeer paboTrarh C XHUMHYECKHMH BEIICCTBAMU U
000opyAOBaHHEM C COOJIOJEHHUEM OTPACIEBBIX HOPM U
HKOJIOTHUECKOM OE€30I1aCHOCTH.

OK 01 BriOpanbl criocoObl permieHus 3a1ad nmpodecCuOHATBHON
JEATENIbHOCTH, IPUMEHHUTENBHO K PA3JIMUHbIM KOHTEKCTaM.

OK 02 OcyliecTBieH MOWCK, aHalM3 M  HHTEpIpeTaIio
uHpOpMaLMK, HEOOXOIUMOW JUIsl BBINOJHEHHS 3a7ay
npo(hecCHOHAIBHOM eATETbHOCTH.

OK 03 PeanuzoBpiBaHO coOCTBEHHOE  MPOECCHOHATHHOE U
JIMYHOCTHOE Pa3BHUTHE.

OK 04 Hanaxxeno »s¢ddexTuBHOE B3aUMOACHCTBHE C KOJUIETaMH,
IPEToIaBaTEISIMH.

OK 05 VYcTHas 1 TMChbMEHHas KOMMYHHUKAILHSI OCYIIECTBIISIETCS Ha
rOCYJIapCTBEHHOM SI3bIKE

OK 06 JleMOHCTpHUpYyEeTCS OCO3HAaHHOE NOBEACHUE Ha OCHOBE
TPAJUIIMOHHBIX O0IIEYETIOBEUECKUX [IEHHOCTEH, MPUMEHSIET
CTaHJAPTHl aHTHKOPPYIIIMOHHOTO TTOBEICHHSL.

OK 07 CopneiicTBE  COXpPaHEHHIO  OKpYXKAaloOIIEH  Ccpensl,
pecypcocoepexkennto,  dG(PEKTHUBHO  NEWCTBHE B
Ype3BbIYaHBIX CUTYaIHAX.

OK 09 [MpodeccnonanbHas MOKYMEHTAIUsl WCIOJB3YyeTCsS  Ha

TOCYAapCTBEHHOM U HHOCTPAHHOM S3bIKaX.

IIpakTHYeCcKuil OIBIT B:



https://elibrary.ru/contents.asp?titleid=28168

OIIEHKE COOTBETCTBHUS METO/IMK 3a/[auaM aHaIK3a Mo AHana3oHy U3MepseMbIX
3HA4YCHUU U TOYHOCTH, BbI60pe OIITUMAJIBHBIX MCTOJ0B UCCICAOBAHUA,
[OJI'OTOBKE PEareHTOB, BEIIECTB, P00, MATEPHAJIOB U PACTBOPOB,
HCOGXOI[I/IMBIX AJId TIPOBCACHHUA aHAJIN34a, pa60Te C XUMHUYECCKUMHN
BEIIECTBAMH, CPEJICTBAMU U3MEPCHUI U UCTIBITATEIbHBI M 000PYI0BAaHHEMC
COOJTFOICHUEMOTPACTIEBBIX HOPM U IKOJIOTUIECKOM O€30IacCHOCTH;
BBIIOJHCHUN XUMUYECKUX  M(DPU3NKO- XUMHUSCKUX aHATU30B

KoHTpoJibHO-01IeHOYHbIE cpeacTBa TeKylero koutpoJsi no ITI. 01:

Texkymuii KOHTPOJIb OCYLIECTBISETCS PYKOBOAUTENIEM MPAKTUKU OT (huiaMana BO BpeMms
MOCELIEHUsI O0y4aroUMXcs [0 MECTy MPOXOXKIEHUS HNPAaKTHKU. TeKyluil KOHTpOJIb
BKJIFOYAET B ceO0sl:

- Oecemy ¢ pyKOBOAWTENEM IMPAKTHKH OT TPEANPHIATHS O pe3yJbTaTaX OCBOCHUS
npoeCCHOHATBHBIX W OOIIUX KOMIIETECHIMH OOYyYaromUMHUCs, O MPHOOPETEHHOM HWMHU
MIPAKTUYECKOM OIBITE SKCILIYaTalluy IPOMBIIIIIEHHOI'O 000PY0BAHNUS;

- KOHTPOJIb 3 a BBINOJHEHHEM OOYyYaIOUMMMCS 3a/laHusl MPAKTUKHU, BEICHUS
JTHEBHUKA MPAKTUKH, ITOATOTOBKH OTYETA 10 MPAKTHKE.

.KoHTpo/ibHO-01IeHOYHBbIE cpeicTBA TpoMe:KkyTOUYHOI aTTecTanuu mo I1I1. 01

KOC nmpomexyTtounoit arrecraruu no [111. 01 Bxiroyarot:
1) ATTecTauuOHHBIN JUCT M0 OCBOCHHUIO MPOPECCHOHATBHBIX KoMIeTeHIHi (CM.
MeTtoau-dyeckue yka3aHus 0 IPaKkTHKE);
2) XapakTepuCTHKY 00y4aroIerocs Mo OCBOCHUIO 00mmx koMmnereHmi (CM.
Metoau-yeckue ykazaHus 1O PaKTHKE);
3) JIHeBHUK mpodecCHOHATBHOM ACATSIPHOCTH CTYJICHTa Ha MPAKTHKE C YKa3aHHEM
BUJIOB palOT, BBIMOJIHEHHBIX CTyJEHTaMH BO Bpems mpaktuku (Cm. Metoguueckue
yKa3aHUs MMOMPaKTHKE);
4) KoHTponbHO-u3MepuTenbHbie MaTepuanbl mo I[1I1.01: IepedeHr BoOmpocoB st
3amuThl 0TuéTa o npaktuke ([Ipunoxenue /1)

Tabmuna 4.4 — Kpurepuu onienkn npon3BoacTBeHHoi npaktuku [11101 B 7 cemectpe

ITokazarenan OLleHKH Kputepuu
OLICHKHU
«OTIINYHO» [TpaBuiIbHBIE U apTYMEHTHUPOBAHHbBIE OTBETHI HA BOMPOCHI (HE

MeHee 3 BOIIPOCOB).

Onenku 3a ocBoeHue IIK u OK B arrecTallMOHHOM JIHCTE H
XapaKTepUCTHKE (U3 OTUéTa MO MPAKTUKE) He HUXKe «4», He
MeHee 50% OIeHOK «5».

«XOpOoUIO» ApryMEeHTHpOBaHHBIE OTBETHl Ha BOMPOCHI (HE MeHee 3
BOITPOCOB) C HE3HAUYNUTEITLHBIMU YTOUHCHUSIMHU.
[TonoxutensHble onenkn 3a ocBoenne IIK mw OK B
aTTECTAIlMOHHOM JIUCTE W XapakTEepUCTHKE (M3 OT4ETa MO0
pakTuke), He MeHee 70% OIeHOK «4» U «5».

«YJIOBJIETBOPUTEITHHO OtBer He Oojee dYeM Ha 2 Bompoca C
MOACKa3KaMUTIPENOAaBaTEIs.

ITomoxxutenpHbie oreHkn 3a ocBoenne IIK m OK B

aTTECTAIMOHHOMJIUCTE M XapaKTEPUCTHKE (U3 OTYETa IO

MIPAKTHKE).

«HCYOOBJICTBOPHUTCIILH OTCYTCTBI/IG OTBCTOB Ha BOITPOCHI.
o»




5 KoHTpOJ/IbHO-01LIeHOYHbIE CPeCTBA MPOMEKYTOUYHOM aTTecTannu mo [IM.01
OnpenesieHHeONTUMAIBHBIX CPEJCTB M METOI0B AHAJIU3Aa NIPUPOIHBIX U
NPOMBILIEHHBIX MATEPHAJIOB

Ha3znauyenue:

KOC npenna3zHadeHbl Ui KOHTPOJIL U OLIEHKH Pe3yJIbTaTOB OCBOCHMSI
npodeccuonansroromoaysst [IM.01 «OnpeneneHue onTUMANTBHBIX CPEJICTB U METOJIOB
aHaJIM3a NPUPOHBIX U IPOMBIIIICHHBIX MaTEPHAIIOB)»
IIpodeccnonanbHbie KOMIIETEHINHA:
IIK 1.1. OnienHuBaTh COOTBETCTBME METOAMKH 3a/1ayaM aHAIN3a 0 IUANa30Hy U3MEPSIEMBIX
3Ha4YeHUH UTOYHOCTH.
[1K 1.2. BeiOupars OnTHMaibHbIE METO/IbI AaHAIH3A.
[1K 1.3. IloaroraBnuBarh peareHThl, MATEPUAIIBI U PACTBOPHI, HEOOXOIMMBIE IJIsl aHAJIH3A.
I1K 1.4. PaboTaTh ¢ XUMHUYECKUMH BELIECTBAMHU M 000pPY10BaHUEM C COOIIOIEHUEM
OTpPACJIEBBIX HOPM U3KOJIOIMYECKON OE30MaCHOCTH.
OO01mue KOMIEeTEHIINH
OK 01. Beibupatb crioco0bI penieHus 3aaa4d mpopecCHOHaNBHON e TeTbHOCTH
IPUMEHUTEIBHO KPa3IMYHBIM KOHTEKCTaM;
OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEACTBA TIOMCKA, aHAIN3a U HHTEPIIPETAllui HH()OPMAIH U
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBINOJIHEHU 3a/1a4 IPOGECCHOHATIBLHOM 1A TeIbHOCTH;
OK 03. IlnanupoBath 1 peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHATBHOE U IMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATEIBCKYIO JESITEIbHOCTh B PO ecCHOHaNBHOI cdepe, NCI0Ib30BaATh
3HAHUA 110 (PUHAHCOBOI 'PAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYaLMSIX;
OK 04. 3¢ddexTrBHO B3aMMOICHCTBOBATh U PA0OTATh B KOJUICKTHBE U KOMAaH/IC,
OK 05. OcyuiecTBiTh yCTHYIO U TUCbMEHHYIO KOMMYHHKAIUIO HA TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0cOOEHHOCTEH COIMAIbHOIO M KYJIbTYPHOTO KOHTEKCTA;
OK 06. ITposBiATh Tpa’kAaHCKO-TMIATPUOTUYECKYIO MO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHNE
Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEI0BEYECKUX [ICHHOCTEH, B TOM YUCIIE C yYETOM rapMOHHU3aLUU
MEKHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIIEHUH, MPUMEHSTh CTaHIapThl aHTUKOPPYIIIHOHHOTO
MOBE/ICHUS;
OK 07. CozeiicTBOBaTh COXpaHEHHUIO OKPYIKAIOIIEH Cpesibl, pecypcocOepexeHnto, IPUMEHSTh
3HaHMsI OOM3MEHEHNH KJIMMaTa, IPUHIIUIIBI OepeKIMBOrO MPOU3BOICTBA, d3PPEKTUBHO
JIeCTBOBATh B UPE3BbIUAITHBIX CUTYALUSIX;
OK 09. ITonp3oBatbes MpohecCHOHATBFHOM JOKYMEHTAalMeN Ha roCy1apCTBEHHOM U
MHOCTPaHHOMSI3bIKaX.

dopmoii arTecTauu 1o NpophecCUOHATLHOMY MOJIYJIIO SIBJISIETCS 9K3aMEH M0 MOJTYJIIO.
HTtoromsk3amena 1o MOAYJIIO SIBISETCS OJHO3HAUHOE PEIICHUE: «BU IEATEIbHOCTH
OCBOEH/HE OCBOEH C OLIEHKO».
DK3aMeH 0 MOIYJIIO0 MTPOBOAUTCS B (hOpPME BBITTOJTHEHHE KOMILIEKCHOTO
npakTU4YecKoro3ananus (8 BapuaHToB)
MecTo BbINOIIHEHUS 3ajaHus — yueOHbIH KaOuHeT - 1abopaTopus
HNucrpykuus
Komuccus o mpuemy sK3amMeHa 1o MoIyJIi0 OIIEHUBAET MOArOTOBICHHBIH 00yJaromuMcst
MPOIYKT/TPOIECC IO MTOKA3aTelsIM, TPUBEJIECHHBIM B Tabmuie 5.1.



Tabmuma 5.1 — Ilepeuens pe3ynbTaToB 00yUYEHUS U TTOKA3aTeNIeH OIICHKH,
MIPOBEPSEMBIX HadK3aMEHE M0 MOJTYJIIO 110 AJIEMEHTaM MPO(EeCCHOHATBHOTO MOJTY IS

DneMeHThl MOAYJIs (KO U
HanmeHoBanue M/JIK,
KOJIM HAUMEHOBaHUS

®opMbI IPOMEKYTOUHON ATTECTAIINH

IIPaKTHUK)
MJK.01.01. 5,7 cemecTp — 3K3aMeH
VII.O1 4 cemectp — nudpepeHIIMPOBAHHBIN 3a4eT
I1I1. 01 6,7 cemectp - mudhepeHITUPOBAHHBIN 3a4eT

Tabmuma 5.2 — Kpure

pUU OLIEHKH

IToxa3aTenu oLieHKH

Kputepuu onenku

«OTJIHYHO»

OO0y4aromuiicss J0CTaTOYHO MOJIHO U3JIaraeT
MIOJITOTOBJICHHBIIM MaTepHall, IEMOHCTPUPYET BIIaJICHUE
MaTepHualioM; 0OHapyKUBAET MOJTHOE TOHUMAHUE
CoJiepKaHUsIMaTepraia, MoXeT 000CHOBATh CBOH
CYXKACHUA, IPUBCCTU HCO6XOIH/IMI)IC IMPUMCEPDI,; U3J1aract
MaTepHall MoCJIeA0BATEILHO U MPABUIIBHO C TOUKH
3pCHUSTHOPM JINTEPATYPHOTO SI3bIKA M PEUSBOU
KYJIBTYPBI

«Xopouo»

00yyJarouumics JaeT OTBET, YAOBIECTBOPSIOMINMN TEM
e TpeOOBaHUAM, UTO U JUJISl OLEHKU «5», HO
noryckaer 1 — 20mmOKH, KOTOPhIE caM ke U
MCIIpaBJIseT NOCIIe 3aMEeUaHUUIPEnoJaBaTes, 1

CAVMHUYHBIC ITIOTPCIIHOCTHU B
NOCJICAOBATCIIBHOCTHU U AA3BIKOBOM O(l)OpMJ'ICHI/II/I OTBCTA

«YAOBJICTBOPUTCIIBHO»

oOyuatomuiics, 00OHapyKMBAET 3HAHKUE U TIOHUMAaHHE
OCHOBHBIX MOJIOKEHUN JaHHOM TeMBbI, U3J1araet
MaTeprai HEeTOJHO U JIOMYCKAaeT HETOYHOCTH B
ONPEACIICHUN TTOHATUN

i GOPMYIIMPOBKE COO0IIaeMol HH(pOpMaITUH

«CHECYOOBJCTBOPUTCIBHO»

06yanOH1HﬁCH HE MOKET OTBETUTH Ha ITIOCTABICHHBIN
BOIIPOCHI




6 UudopmanuonHoe odecrieueHue 00ydeHust

[lepeueHb OCHOBHOM U JOMOJHUTENBHOMN JINTEPATYPHI, SJEKTPOHHBIX PECYpCOB
OcHoBHast TuTepaTypa:

1) AunekcanapoBa D. A. Ananutrueckas Xumus : B 2 KH. KH. 1. XuMHuecKue MeTO b1
aHanmu3a : yueOHuK u npaktukym st CITO / 3. A. Anekcanaposa,
H. T'. l'aiinykoBa. — 3-e u3., ucnp. u gon. — Mocksa : Opaiit, 2021. — 533 ¢. URL:
https://urait.ru/viewer/analiticheskaya-himiya-v-2-knigah-kniga-1-himicheskie-
metody-analiza-469490#page/1

2) Aunekcanaposa D. A. AHamuTrdeckas Xumus : B 2 KH. Ka. 2. ®U3HUKO-XUMHUYECKHE
METO/bI aHaM3a : y4eOHUK u npakTukyM mist CI1O / D. A. Anexkcanaposa,
H. I'. TalinykoBa. — 3-e u3z., ucop. u gon. — Mocksa : FOpaiit, 2021. —

344 c. URL.: https://urait.ru/viewer/analiticheskaya-himiya-v-2-knigah-kniga-2-
fiziko-himicheskie-metody-analiza-469489#page/2

3) Baiosa (Kombiiosa) B. /. ®u3uKO-XUMHUYECKHE METO/IbI aHAJIH3A : IPAKTHKYM / B.
J. Bayosa (Kombeutosa), JI. T. Abecanse. — 2-e usn., crep. — Mocksa : [lamkos u K°,
2020. — 220 c. URL: https://znanium.com/read?id=358363

JlononmHUTENbHAS INTEPATYpA:

4. OcranoBa E. B. Ananutnueckast xumusi. XUMUYECKHUE METO/IbI aHATTN3A:
nabopaTopHbIil MpakTUKyM : yuebHoe nmocobue / E. B. Ocranosa, E. A. Makapesuu.
Kemepogo : Ky3s['TY um. T.®. 'opbagea, 2020. — 76 c.

URL.: https://reader.lanbook.com/book/145129#1

5. CynenoBckas A. B. OCHOBBI aHaTUTHYECKON XUMHH : ydeOHOE 1mocodue st
npakTHYecKux 3ausaTuii cryaeHToB dakynperera CI1O / A. B. CynenoBckasi. —“bpsiHCK :
BpsiHCcKMit rocyaapcTBeHHBIN arpapHblid ynusepcutet, 2019. — 126 c.

URL.: https://profspo.ru/webreader/web/viewer.php?publicationld=books/107911

6.Bectauk TBepckoro rocyaapcrBenHoro yausepcurera. Cepusi: Xumusi. — TBepsb :
TBepckoii rocynapcrBennbslit yauBepcuteT URL:
https://elibrary.ru/contents.asp?titleid=27628

7. Universum: Xumust 1 OMOJIOTHUS : HAyYHBIN )KypHaJL. — MockBa : MexayHapoIHbIN
HeHTp Hayku u oopaszoBanust URL: https://elibrary.ru/contents.asp?titleid=50468

DNEKTPOHHBIE PECYPCHI:
Pocculickue pecypcst:

1. Dnexrtponnas oubaunoreka MPHUTY: http://elib.istu.edu/

2. DnexTpoHHO-OMONMMOTeYHas cucteMa «Jlanpy: http://e.lanbook.com/

3. DOBC HOpaiir: https://urait.ru/

4. HayuHble 2JIeKTpOHHBIC )KypHaibl Ha miatdpopme eLIBRARY .RU: http://elibrary.ru/



https://urait.ru/viewer/analiticheskaya-himiya-v-2-knigah-kniga-1-himicheskie-metody-analiza-469490%23page/1
https://urait.ru/viewer/analiticheskaya-himiya-v-2-knigah-kniga-1-himicheskie-metody-analiza-469490%23page/1
https://urait.ru/viewer/analiticheskaya-himiya-v-2-knigah-kniga-2-fiziko-himicheskie-metody-analiza-469489%23page/2
https://urait.ru/viewer/analiticheskaya-himiya-v-2-knigah-kniga-2-fiziko-himicheskie-metody-analiza-469489%23page/2
https://znanium.com/read?id=358363
https://reader.lanbook.com/book/145129#1
https://elibrary.ru/contents.asp?titleid=27628
https://elibrary.ru/contents.asp?titleid=50468
http://elib.istu.edu/
http://e.lanbook.com/
https://urait.ru/
http://elibrary.ru/

5. OBC PROFoo6pa3oBanue: www.profspo.ru/
6. DOBC Znanium.com: http://znanium.com/
7. OBC «Axkagemus»: http://www.academia-moscow.ru/

3apyOexHbIe JIEKTPOHHbBIE HAYUHBIE KypHaJIbl U 0a3bl TaHHBIX:

1. basa mannsix Springer Nature Experiments (panee Springer Protocols): https://
experiments.springernature.com/ Jloctyn u3 BHyTpeHHE# ceTH By3a
2. Wiley Online Library: http://onlinelibrary.wiley.com/ Jloctyn u3 BHyTpeHHei#i ceTr By3a

KonTpoabHo-usmepurebubiii MaTepuaj (KUM) Tekymero KOHTpoJis 1mo
MJIK.01.01 OCHOBBI AHAJINTUYECKON XUMWHU U ®U3NKO-XUMHUYECKHNX

METOAOB AHAJIM3A

Pa3zgea 1. XumMnueckue MeTOAbI AaHAJIN3A

I'ETEPOI'EHHBIE PABHOBECH A

1. Haiitu 3nadenue pH1 npu KOTOpOM HaYMHAETCS BhIMAJCHUE CYIb(uia
MeTaJuIa U3 IEIMOJIIPHOTO pacTBOpa ero coyim 1 PH2 npu kotopom
JIOCTUTAeTCAEro MpaKTHIecKH TonHoe ocaxaenue (10 mons/n). Conn: a)
XJIOPHJT

koOanbTta, (1) b) cynsdar Hukens, ¢) autpat menu (1), d) xnopux nuHka,

e) cynbdat mapranua (1), f) cyapdar kaamust. (paBHOBeCHasI
KoHIeHTpanuscepooopoaa 0,1 mMois/m).

/Otger: /a) pH1=1,10; pH2=3,60 b) pH1=1,55; pH2=4,05 c) pH1=-6,8;
pH2=-4,3 d) pH1=0; pH2=2,50 e) pH1=4,50; pH2=7,00 f) pH1=-3,6; pH2=-0,6.

2. Bo ckobKO pa3 KOHIEHTpAIUsl KapOoHAT-HOHA JIOJDKHA
MPEBBIIATh KOHIIEHTPAIHIO CyIb(aT-uoHa, YTOOBI OCaJIOK Cyb(aTa
Oapust (CTPOHLIMS, KaIbIIMsI) IEPEXOIUT B KapOOHaT.

/OtBert: /st Ba?* B 3,6 paza; nis Sr?* B 3,4%10™ pasza; st

Ca?* 81,5*10* pasa.

3. Kakas macca cynbgara 6apust (CTpOHIIMSA, KAIbLUS) IPEBPATUTCS B
KapOoHaT O6apus (CTpoHLUS, KaJbIHs) eciu K 250 Mr cyxoro ocajka
no6asutb20 M 0,2 M pacTBopa kapOoHaTa Kanus U HarpeTh
(ruaponuszom kapOoHaTa


http://www.profspo.ru/
http://znanium.com/
http://www.academia-moscow.ru/
http://onlinelibrary.wiley.com/

npeHedpeys ).
/OtBeT: /Im(BaS04)=201 mr; m(SrS04)=250 mr; m(CaSO4)=250 wmr.

4. HaniuTe paBHOBECHBIE KOHIICHTPALIMA HOHOB HaJ 0CaJKOM
XJIOpHU/Ia ¥ poJlaHu 1A cepedpa B MOMEHT Hadaina 00pa3oBaHuUs
xpomara cepebpa eciupactBop coaepxut 0,01 mons/n xpomara
KaJIusl.

JOtBert: [[AgH]=1,0¥105; [CI']=1,7*10°5; [CNS]=1,0%10".

5. Kakue MOHBI M B KAKOM KOJIMYECTBE OCTAHYTCS B pacTBOpPE, €CIu K 1
MJI pacTBopa, coaepxaiero 0,2 Mons/1 HuTpaTa crponuus u 0,7
MOJIB/1 HUTpaTabapus 700aBUThH 3 MJI pacTBopa, coaepxkaiiero 0,25
MOJIB/JT Cynb(haTa HATPUsI.

/OtBert: /n(Sr?*)=1,5*10* Mok, n(Ba?*)=1,4*10° mons,
n(Na*")=1,5*10"3mons, N(S0+>)=334*10® mons, N(NO )=1,8*10"

MOJIb.

6. Kakue 1 B kaKkoii 1ociieoBaTeIbHOCTH BBIMAIyT OCAJIKH MPU
no0aBJeHUH KpacTBopy, coaepxkamiemy o 0,0004 moib/n noHOB
cepebpa, ceunna (II) u pryru (I) a) ximopumaa, b) 6pomuaa, ¢) moauaa

TR H 2 REPBYG & AG 8 g ** Agt P

Pasznen 2 ®OU3NKO-XUHMHYECKHE METO/AbI KOHTPOJIA

KoHnTponupyemble KOMIETEHIUH (MU UX YaCTh)......
- BBIOMpATh CIIOCOOBI pelleHus 3a71a4 MpodeccnoHaIbHOM AeITeIbHOCTH, IPUMEHUTENBHO K

paznuunbiM KoHTekcTam (OK 01) ;
- BBIOMpaTh onTHMaibHbIe MeTo bl aHamm3a (1K 1.2).

Tectbl
1. Kakum napameTpoM OTIMYaeTCs JU3eIbHOE TOIUTMBO Mapku «EBpo» OT Ipyrux BUJIOB
nu3TornBa?
1) lleranoBoe 4ucIO;
2) IIpo3padHOCTB;
3) Temneparypa 3aCTbIBaHUS;
4) ConepxkaHue cepbl;
2. Kakue BUIBI TPOOOOTOOPHHUKOB MMPUMEHSIFOTCS TIPH 0TOOpE MPpob M3 pe3epByapoB U
aBTOIMCTEpH HaHeTeOazax u A3C?
1) CranuoHapHsbIe;
2) IlepenocHsle;
3) Tepmocrartnueckue;
4) Bce BBIIIICHA3BAHHBIE;
3. Kakoii u3 BeIllIeHa3BaHHBIX HHCTPYMEHTOB He OMHOCUMCA K CPEICTBAM 3aMepa
KOJIM4YeCcTBaHEe(PTEPOIyKTOB?
1) Apeomerp;
2) Merprok;
3) MepHnuk;
4) TIpo6ooTbopHUK;
4. Jlnst mostyueHust cpetHei mpoObl HehTenpoyKTa MPOU3BOAAT CMEIIMBAHNE HECKOJIBKUX
po0, B3ATHIXU3 CPEHEN YaCTH U MO OJTHON MPoOe M3 BEPXHUX M HMKHUX ypoBHEH. CKOJIBKO
mpo0 HeOOXOAMMO 3a0paTh U3 CePeANHBI TOPU3OHTAIBHOTO pe3epByapa?



5. U3 ckonbkux ypoBHEH He(TEMPOayKTa B pe3epByapax MpOU3BOIAT OTOOPHI mpob?
1) -OnHoro;
2) HByx;
3) Tpex;
4) YeTtnipex;
6.

7. Kak Ha3pIBaeTCs BEIMYUHA, YUCICHHO PaBHAs Macce HEPTEPOAYKTa B €AMHHIIC €r0 00hema?
1) Bsskocrts;
2) Bec;
3) IlmoTHOCTH;
4) KucinotHOCTb;
8. Kak Ha3bIBaeTCsl CHIIa COMPOTHBIICHHUS CMEIIEHUIO OJTHOTO CJIOS KUJIKOCTH OTHOCUTEIHLHO APYToro?
1) IlnotHOCTS;
2) Bs3kocTsh;
3) Tekyuects;
4) TlpokauynBaemMoCTb;

«DU3UKO-XUMUYeCKHe W (U3NYeCKHe METOAbl AHAIHU3A).

1. KoHnykromerpusi OCHOBaHa Ha...

a) U3MEpPEHUH NOTEHIUala WHIAWKATOPHOI'O

ANEKTPOa;0) U3MEPEHUU SIEKTPOIPOBOAHOCTH

pacTBopa;

B) M3MEpPEHUU KOJIUYECTBa

ANEKTPUYECTBA;T) U3MEPEHUU

COIIPOTHUBIIEHUSI PacTBOpA.

2. KoHOyKTOMETpHUYECKOE TUTPOBAHUE

INPUMEHSIOT. ..a) TIPU aHAJIU3€ CMecel BellecTB-
AJIEKTPOJIUTOB;

0) Tpu aHAJIU3E HEIIEKTPOIUTOB;

B) IIPU TUTPOBAHUU MYTHBIX M TEMHOOKPAIIEHHBIX
PacTBOpOB;T) ISl PUKCUPOBAHUS TOUKH 3KBHUBAJIEHTHOCTH.
3. IloTeHMOMETpHsI OCHOBAaHA HA...

a) M3MEPEHUU YJENbHON 3JIEKTPONPOBOIHOCTH PACTBOPA;
6) n3mepenun D/IC raapbBaHMUYECKOTO 3JIEMEHTA, COCTOSIIETr0 U3 WHAMKATOPHOTO U CTaHAAPTHOTO
AJEKTPOJIOB;

B) MCIONb30BaHUU (opmynbl HepHcra;

I') U3MEPEHUHU MOTEHIMala WHAUKATOPHOTO 3JIEKTPOJa.

4. TloTeHIMOMETPUYECKOE TUTPOBAHUE

MIPUMEHSIIOT. .. @) Ul aHaJIi3a CMECEN BEIECTB;

0) 11 ompeeNieHusT TOYKH

SKBHMBAJIEHTHOCTH;B) JUIsl aHAJIM3a

HERJIEKTPOJINTOB;

I) NPy aHAJIU3€ MYTHBIX M TEMHOOKPAIIEHHBIX PacTBOPOB.
5. MoHceneKTuBHbBIE

ANEKTPOJEIL. ..a) ObIBAIOT

TBEPABIE;

0) ObIBalOT MeMOpaHHBIE;

B) HUCIIOJIb3YIOT B

KOHIYKTOMETPHUH;T) UCIIONIb3YIOT

B KYJIOHOMETPUH.

6. BosbrammnepoMerpusi OCHOBaHA

HAa... a) U3YYEHHUH TMOJSIPU3ALNOHHBIX

KpPUBBIX;

0) uccrneoBaHUM CHJIBI TOKA B 3aBUCHMOCTH OT BHEIIHErO HANpSIKCHHUS;
B) ONpEIEIIEHNH KaYeCTBEHHOI'O U KOJMYECTBEHHOTO COCTaBa BEIIECTB, HE
CIIOCOOHBIX OKUCIIATHCS U BOCCTAHABIMBATHCS;



I') ONpEeIEHUH TOYKU SKBUBAJCHTHOCTHU MPH MCCICIOBAHUN MYTHBIX U TEMHOOKPAIICHHBIX
pacTBOpOB.

7. Xpomarorpadus...

a) METOJl aHaJIM3a BELIECTB IO IMOKA3aTe0 MPEIOMIICHUS;

0) MeTox pa3/ieNeHns] U aHalIKu3a CMECEeil BEIIeCTB MO0 MX COPOIMOHHOMN

CIOCOOHOCTH;B) METOJ aHAJIM3a BELIECTB MO MX CIIOCOOHOCTH OTKJIOHATH
MIOJISIPU30BAHHBIN J1yY;

I) METOJ aHalu3a, OCHOBAHHBIM Ha TOTJIONICHUM BEIIECTBAMU DJIEKTPOMATHUTHOTO H3ITyUYCHHUS.
8. C momoIpi0 MOHHO-OOMEHHOM XpomaTorpaduu

MOJKHO...a) pa3fesaTh HEAIEKTPOJIUTHI;

0) ymsruath KECTKYIO BOIY;

B) OINpENeNsATh KOHLEHTPAIMIO 3TUIIOBOTO

CIHPTA;T) pa3fesaTh JICKTPOIUTHI.

9. CnexkTpajpHble METO/bl aHAIN3A...

a) OCHOBAHbI Ha U3MEPEHUN UHTEHCUBHOCTH 3JIEKTPOMArHUTHOTO U3ITy4eHUs,
KOTOPOETOIJIONIAETCS UM MCITyCKAeTCsl aHAJIM3UPYEMBIM BEILIECTBOM;

0) OCHOBaHBI Ha W3MEPEHUU IOTJIOIMICHUSI BEIIECTBOM 3JIEKTPOMArHUTHOTO W3JIYYECHUS B
BUIMMON 1 ONMVOKHEH yIbTpaduoIeToOBON 00NACTH CHEKTPa;

B) OCHOBaHBI HA HCCIIEOBAHUH CIIEKTPOB OTPAKCHHUS BEIUIECCTB;

I') OCHOBAaHBI Ha M3YYEHHUU B3aUMOJCHCTBHUS BELIECTB C AIEKTPOMATHUTHBIM H3IIyYCHHUEM.
10. ATOMHO-a0COPOIIMOHHBIA aHAJH3. ..

a) OCHOBaH Ha MCCIIEJIOBAHUM CIIEKTPOB

MIOTJIONICHUS;0) OCHOBAH Ha MCCJICI0BAHUU

CIEKTPOB HCITYyCKAaHHUS;

B) TpeOyeT MpUMEHEHHsI CIICIUAIBHBIX JIAMIT, KaTOJl KOTOPBIX CIENIaH U3 MeTaa,
KOHIIEHTPALIUIO KOTOPOTO OMPEIEIISIIOT;

r) He TpeOyeT mepeBojJa BelleCTBa B aTOMAPHOE COCTOSHUE C MOMOUIbIO IJIaMEHHU.
11. ATOMHO-aGCOpPOLIMOHHBIN aHAJIU3 UCHOJB3YIOT JUIsS

aHanu3a...a) JErKUX METallIoB;

0) TSKENBIX METAJUIOB;

B) AaKTHBHBIX

HEMETAJIJIOB; I)

HEaKTHUBHBIX HEMETAIIJIOB.

12. ATOMHO-3MHCCHOHHBIA aHAaJM3...

a) OCHOBaH Ha  MCCIEJOBAHUU  CIEKTPOB

MOTJIONIeHUs; ©0) OCHOBAaH Ha  HCCIEIOBaHUHU

CIEKTPOB HCITYyCKaHUS; B) IPUMEHSETCS 7S aHAIIN3a

OpPTaHUYECKUX BEIIECTB;

I') MpUMEHSETCS /IS pa3[elieHus] U aHalln3a CMeceil BeIlecTB.

13. doromMeTrpus ILIAMEHH...

a) Pa3HOBHJIHOCTb AaTOMHO-3MHCCHOHHOTO

aHanu3a; 0) pa3HOBUIAHOCTh ATOMHO-

abCcopOILIMOHHOIO aHaN3a;B) MPUMEHsIeTCs JIs

aHallM3a aKTUBHBIX METaJIOB;

I') TPUMEHSETCS JUIsl aHalu3a HEeMETaJUIOB.

14. MoneKkymsipHasi CIIEKTPOCKOIHS OCHOBAaHa. ..

a) Ha TTOJIyYEHUN W aHAJU3€ CIEKTPOB MOTJIOMICHHS

MOJIEKYJ1;0) Ha MOJYYEHUH W aHaJU3€ CIIEKTPOB

WCITYyCKaHUsI MOJIEKYT,

B) HA aHaJM3€ CIEKTPOB IOIJIOLUIEHUS MOJIEKYJIaMH Paguo - U MHUKPOBOJIHOBOTO
W3ITyYEHUs;T) Ha aHaJlM3€ CHEKTPOB AIMUCCHUH MOJIEKYI.

15. ®OoTOMETPUYECKUI aHAJIU3 OCHOBAH...

a) Ha aHaIM3€ COPOIMOHHON CIIOCOOHOCTH PA3IMYHBIX BEIIECTB MPH MPOXOKICHUN Yepes3
MOTJIOTUTED;

0) HAa M3MEpPEHHM IMOTJIOUICHUS W3IyYeHUs ONTHYECKOro Iuana3oHa;

B) Ha UCCIIEIOBAaHUM CIIOCOOHOCTH MOJIEKYJ 1e(hOpMHUPOBATHCS 11O/



JeCTBUEM YIIbTPA(PHUOIETOBOTO U3ITYUYCHHUS.

16. DOTOINEKTPOKOJIOPUMETPUYECKUM  aHAJIM3. ..

a) TpeOyeT NPHUMEHEHUS MOHOXPOMAaTHYECKOIO W3IIy4YEeHMUS,;

0) OCHOBaH Ha CIIOCOOHOCTH BEILISCTB OKUCISATHCS MJIM BOCCTAHABIIMBATHCS 10T
BO3/ICHCTBUEM BUIUMOTO U3ITyUCHHS;

B) TpeOyeT IOJyuyeHHs] OKPALIeHHbIX (OPM aHAIU3UPYEMbIX COECIUHEHUH;

I') TO3BOJISIET ONpPENENsATh KOHLEHTPAlMM MYTHBIX U TEMHOOKPALIEHHBIX PacTBOPOB.
17. Hedenomerpus mo3BOJISET. ..

a) aHAJIM3MPOBATH MYTHBIE PACTBOPBI;

0) aHAIM3MPOBATH MPO3payHbIC OKpAIICHHBIC

PacTBOPBIL; B) ONPEIENIATH pa3Mep YacTUll B

KOJUIOM/IHBIX pacTBOpax;

I') OIpENesaTh KOHLEHTPALUI PACTBOPEHHBIX BEIIECTB I10 I1OKA3aTEII0 IPEIOMIICHUS.
18. TypOuaumerpusi...

a) OCHOBaHa Ha W3MEPEHUU HHTEHCHUBHOCTH OTPakEHHOTO CBETa AHAIU3UPYEMbIM
pacTBOpoM; 0) 1MO3BOJIAET aHAJIU3UPOBATh PACTBOPHI, COJEPIKAILME MEJIKHUE YaCTULIBI;
B) MO3BOJISIET AHAIM3MPOBATH ONTHYECKH AKTHUBHBIC

BELIECTBA;I) SABJSAETCS PA3HOBUAHOCTHIO aTOMHOMN

CIEKTPOCKOIIUH.

19. CnekrpodoTomerpusl. ..

a) UCMOJb3yeT MOHOXPOMAaTHYECKOE H3Iy4CHUE;

0) OCHOBaHa Ha MCCIIE0BAHUH MOTJIOIECHHS aHATTU3UPYEMBIM PaCTBOPOM
M3JIy4EHUSONTUYECKOTO JUana3oHa;

B) OCHOBaHAa Ha W3MEPEHUU WHTECHCHBHOCTH PACCEMBAHUSA CBETA aHAIU3UPYEMBIM
pacTBOpPOM; I') MPUMEHSIETCS Ul aHAIKM3a MPO3PAYHBIX HEOKPAIICHHBIX PAaCTBOPOB.
20. YO - CIEKTPOCKOIIHUS. ..

a) UCCIeAyeT MEepeXoJbl BAJICHTHBIX SJIEKTPOHOB;

0) OCHOBaHA Ha TOTJIOMIEHHH MoJjekyiamMu YD —

W3IyYeHHs; B) OCHOBaHA Ha HUCIYCKaHUHU MOJEKYyJIaMu

Y® - uznydeHwus; T) OCHOBaHAa Ha B3aMMOJICHCTBUU

atoMOB ¢ Y® — n3iny4yeHueMm.

21. UK — cnekTtpockonus...

a) OCHOBaHa Ha morjomeHun Mojekyramu WK —

W3IIy4YEHUS; 0) npeArnogaraet uccaeq0BaHus
MOJICKYJISIPHBIX ~ KOJIeOaHUM; B) TO3BOJISIET MCCIEI0BATh
02, N2, HZ;

I') UCHOJIb3yeT 3JEKTPOMArHUTHBIC M3IYUYEHUs BUIAMMOTO JTUaIa3oHa.

22. PedpaxTomeTpusi OCHOBaHa...

a) Ha U3MEPEHUU yIJIa BpaICHUsl MOJSIPU30BAHHOTO

CBeTa;0) Ha OMpEeNeTICHUH MOKa3aTelNs MPEeIOMIICHUS;

B) HAa UBMEPECHUH OTKJIOHEHHS YACTHI[ B MArHUTHOM

MoJie;T) Ha B3aUMOJCWCTBHH sIIep aTOMOB C

MarHuTHBIM I10JIEM.

23. Meton SIMP...

a) UCTIONB3YIOT JIJISI aHAJIM3a BEIIECTB, ATOMbI KOTOPBIX UMEIOT SIZJpa ¢ HEUYETHBIM
KOJIMYECTBOMIIPOTOHOB;

0) OCHOBaH Ha B3aMMOJICHCTBUU SJ€P aTOMOB C MOCTOSHHBIM MarHUTHBIM

M0JIEM; B) TIO3BOJISIET U3MEPATH ONTHUYECKYIO aKTUBHOCThH BEILIECTB;

I) OCHOBaH Ha aHAJIM3€ CHEKTPOB JIIOMUHECIIEHIIMU BellecTB B mpouecce SAMP.

24. OIIP — cnektpockomus...

a) MO3BOJISIET OMPEENATh CTPYKTYPBI MOJIEKYJI U KOHIIEHTPAIIUHU BEIIECTB,
MMEIOIINXHECTIAPEHHBIE 3JIEKTPOHBI;

0) OCHOBaHAa Ha B3aMMOJICHCTBHHM BHEIIHUX OJIIEKTPOHOB C IMEPEMEHHBIM MArHUTHBIM
MoJIieM; B) HCIOJb3yeT MArHUTHBIH pE30HAHC AaTOMOB, TOMEIIEHHBIX B TOTOK
PEHTI€HOBCKUX JIy4eil; I') OCHOBaHA Ha SIBJICHUU pE30HaHca siiep aTOMOB.

25. JIroMUHECIICHITHS . . .



a) pa3sHOBUAHOCTH (hochopecieHITnN;

0) MCmoJIb3yeTCsl NIl aHalli3a BEIIECTB, CIOCOOHBIX CBETUTHCS TMOA AcicTBUEM YO —
ﬂyqeﬁ; B) I/ICHOJIB?;yCTCSI JUIA OHpCZ[GJ'IeHI/ISI HNHTCHCHUBHOCTHU ITOTJIOIICHUS I/I3JIyT-IeHI/I$I
aHAJIM3UPYEMBIMBEILIECTBOM;

F) SIBJICHUEC, ITIO3BOJIAIOIICC OHpCZ[GJISITB KOHLICHTpaI_H/IIO BCIICCTB,

IMOMEIIEHHBIX B BHICOKOYACTOTHOE MAarHUTHOE I10JIE

Bomnpo (BapuanTtsl Bomnpo |Bapuantsl
c OTBETOB c OTBETOB
1 o, r 14 a

2 a, B,I 15 0

3 0, B 16 a, B

4 a, 0,1 17 a, B

5 a, 0 18 a, 0

6 a, 0 19 T, B

7 0 20 a, 0

8 o, T 21 a, 0

9 a, T 22 0

10 a, B 23 a




11 a, 0 24 a, B
12 0 25 §
13 a, B

Kpurepum onenkmu:

XapaKTepl/ICTI/IKa oTBETa OICHKA

CTYJICHT BBISBUJI YBEPEHHbBIC 3HAHHSI IPOTPAMMHOTO MaTEPUAIIa, YCIIEIITHO 5
BBIMOJIHWJI 33J[aHUs, YMEET CHCTEMATU3UPOBATh paHEee M3YUYCHHBIH MaTepHall.
[TpaBmibHOCTH 0TBETOB cocTaisieT 80-100%.

CTYACHT 3Ha€T OCHOBHBIE MIOJIOKEHHUS TEM, YCBOMJI YU€OHBII MaTepual, HO 4
JI0ITyCKaeT He3HaYUTeIbHbIe OMNOKY. [IpaBUIbHOCTS OTBETOB cOCTaBAeTO0-
80%

CTYJEHT MMOHMUMAET OCHOBBI, HO JOIMYyCKAET OMpPEIeICHHbIE HETOYHOCTH U 3
npoGensl. [IpaBunbHOCTH 0TBETOB cocTaBisieT 40-60%

CTyIeHT UCTIBITBIBACT CEPhE3HBIC MPOOJIEMBbI B 3HAHUSAX, OBUTH JOITYIIECHBI
MPUHIMITHATBHBIC OMMOKH, HETIOHUMAaHUE OCHOB Bompoca. [IpaBuisHOCTD
oTBeTOB cocTrasirieT MeHee 40%

JlomamHee 3agaHue

=

Kakas o0acth criekTpa Ha3bIBaeTCsl HHPpaKpacHOM 001acThIO?

Kakue u3meHeHus B MoJieKyJe MPOUCXoasT o BozaeicTeueM UK-uznyuenus?

3. Kaxkue xonebaHusi B MOJIEKyJie HAa3bIBAIOTCS BAJICHTHBIMHU, a KaKHe -
nedopMauOHHBIMU ?

4. Kakast 0651aCTh CIIEKTpa Ha3bIBaeTCs «00IacTh OTIEUATKOB NanblieB»? J{s Kakux

aQHAIMTUYECKUX 33]1a4 UCIIOJIb3YeTCs JaHHAs 00JIacTh CrieKTpa’?

N

5. B uem cocrout ocHOBHas aHanuTHyeckas 3agada metona MK-cnektpockonuu?
3ananme 1:

Hwuxe npecTaBieHsl CIEKTPhI reKcaHa, [UKIOTeKcaHa M METHIIIMKIIOTeKCaHa.
[Ipoananu3upyiite 06acTh BaJieHTHBIX KoyieOanuit cBsa3u C-H. OObsicHUTE HaliIeHHbBIE
paznuuus. Jlaiite oObsicHeHHE TOMY (DaKTy, 4TO B CIIEKTpe Tekcana B obnactu 1379 cm
lnabmonaercs nonoca cpeHel HHTEHCHBHOCTH, KOTOPAasi OTCYTCTBYET B CIIEKTpE [UKIOreKCaHa,
HO BHOBb TIOSABJIAETCS B CHEKTPE METUIIIMKIIOTeKCaHa Ipy yactote 1376 cmL,

T T T T T T T
4000 a0oo =aon 1s0a oo so00
HAVEMUMBERT 11

Puc. 1. HK-cneKmp H-2eKcaHa, CHAmM 6 nieHKe eeujecmea



TRANSHITTRHCEL 41

T T T T T T
4000 3000 =oon 1500 L1ooo
HAVEMUNBERT 11

Puc. 2. UK-cnexmp yuxnozekcana, cHam 8 njeHKe eeujecmad.

o

anoo acoo ecoon 1soa 1ooo
HAVENUHBER! -1

Puc. 3. HK-cneKmp MEMUITYUKITIOCEKCAHA, CHAM 6 NJIIEHKeE seujecmeda

3aganue 2

[Ipoananuzupyiite npeacrapneHHblii Huxe MK-criektp 6eH3oma u 00bSICHUTE TPOUCXOXKICHUE

Ha6J'II-0,Z[aeMLIX I1OJIOC MOTJIOIICHM .

T T T T T T
4000 acon zaon i1s0a Lo
HAVENUNBERT -1

Puc. 4. UK-cnexmp 6en3zona

Kpurtepun onenkn:

XapakTepucTHKa OTBeTa OLIEHKA
3amaHue BHIOJHEHO TIOJTHOCTHIO, JaHa XapaKTePUCTHKA TIOJIOC TIOTIIOMICHHUS 5
BaJICHTHBIX U JehopmarmoHHbix Konebannii C-C, C-H u T.1. (BO3MOXKHA O71HA
HETOYHOCTD, OITUCKA, HE SBIISIONIASCS CJICJCTBUEM HE3HAHUS MM HETIOHUMAHUS
yueOHOro MaTepuana).
paboTa BBINIOJIHEHA MTOJTHOCTHIO, HO JOIMYIIEHbl HEOObIINE OIIMOKY B PELIEHUH 4
3ajad.
JOMyIIEeHbI 00s1ee OHOM OMMOKHU M OoJiee IBYX-TPEX HEJ0UETOB B PEIICHUHN 3
3ajad.
JIOTYIIEHBI CYIIECTBEHHbIE OIINOKH, TOKA3aBIINE, YTO yUalHiiCs HE BlaJeeT 2

00s13aTeTbHBIMY YMEHHUSIMU T10 IaHHOM TeMe B MOJIHON Mepe.




Jk3ameHannoHHbIe Bonpocsl no M/IK.01.01. OCHOBBI
AHAJIMTHYECKOHN XVUMHUHA U ®U3NKO-XUMHUUYECKHUX METOJI0B
AHAJIN3A,

1. Craructuyeckas 00paboTKa pe3yabTaTOB KOJIMUECTBEHHBIX OMPEIEICHHI.
[TpaBuna oxpyraenus.3Havamuye u@pel. 3aKOH paclpeieeHus ClIyJailHbIX
BesinurH ["aycca. [Ipenn3noHHoCTh aHanmu3a. @opmylibl MAaTEMATUYECKON
00paboTKH pe3yabTaTOB aHanu3a. [[orpenrHoCTH U OMMOKU B KOJIMYECTBEHHOM
ananuse. Cucremarudeckue omuoOku. ['pyOsie ommoku, CiydaiiHpIC OTUOKH.
OmmOku n3mepenuil. Xumuyeckue ommnoku. CucreMaTudeckas v ciaydyaiiHas
norpemHocTb. CyIIHOCTh METO/Ia PErPECCMOHHOT0 aHau3a (METO] pacyera Io
cpeaHuM 3HaueHUsM). [ToHsTHE O METO/IEe HAMMEHBILINX KBAJPaTOB.

2. Merponoruyeckue XxapakTepUCTUKNA METOIOB aHanu3a. YyBCTBUTEIbHOCTD
Mmetoxa. Jlnanazon uzmepenus. [Ipenen oOnapysxenus. [IpaBuabHOCTB,
BOCIPOU3BOJMMOCT M TOYHOCTh aHANIN3a,CPEHEE 3HAUCHUE U CTaHAApTHOE
OTKJIOHEHHE. AOCOIIIOTHAS U OTHOCHUTENBbHAS TIOTPEITHOCTh METO/Ia aHATTN3A.
Crangaptabie 06pasiubl. O0paser cpaBHEHUS (TpalypOBOUHBIN 00pasel),
napajulesibHbIe ONPEEIICHU, PE3YyJIbTaT aHaau3a. MeTosa u MeTouKa
aHanuza. TpeGoBaHMs KMETOIUKAM.

3. CymHoCTb rPaBUMETPUUECKOI0 aHAIN3a. TUIBI IPaBUMETPUUECKUX
onpeaenenuit. Teopus ocaxxaenus. [IpousBeneHe pacTBOPUMOCTH. Y CIIOBUS
oOpa3zoBaHus ocaka. Y ciIoBus pacTBopeHus ocaaka. Ocaxaenue. [lonHora
ocaxxaenus. TpeboBanus K ocaxaaemoil popme. TpeboBanus k
rpaBUMeTpHuecKoii opme. Bribop ocaanTens B 3aBUCUMOCTH OT
IIPOU3BENCHUAPACTBOPUMOCTH OCAIKA.

4. TexHHKa BBIOJIHEHHs IPaBUMETPUUECKOr0 aHaIn3a. PacueTsl B
rpaBUMeTpHUYecKOM aHanuse. Pacuer HaBecku. Pacuer konnyecTsa
pactBopuTens. Pacuer konmdecTBa ocaxkaeMoro peakrusa.Pacuer pesynbraTta
aHaJlM3a B 3aBUCUMOCTH OT THIa FPAaBUMETPUUECKOTO OIPEECIICHNUS.
Ananutnueckuil MHOXXUTENb. OMNOKN METO1a.

5. Omnepanuu rpaBumeTpudeckoro aHanusza. Otéop cpenHeit npooOsl. B3stue
HaBeckU. PacTBopeHneHnasecku. OcaxIeHNE ONPENEIIEMOl COCTABHON YacTH.
OuIbTpOBaHNE U IPOMBIBAHKE O0CaKa. BhICyllIMBaHNE U IpOKaINBaHHUE
ocazka. B3semmuBanue ocagkos. [Ipumenenne merona. JKypHan
rpaBUMETpHYECKuX omnpeaenennit. OdopmiieHrne pe3yabTaToB
IPaBUMETPHUECKOTO UCCIIEOBAHMUSL.

6. OOmas xapakTeprucTuka 00bEMHBIX METOOB aHanu3a. [[puMenenue meroaa.
Tounocts MeTona. Koneunast Touka TutpoBaHus. Touka SKBUBaJIEHTHOCTH.
3aKoH SKBUBAJNIEHTOB. TpeOoBaHuUs K peakusiM B TATPUMETPUUECKOM aHAIU3E.
Crannaptaeie pacTBopbl. MHauKkaTopsl. [IpaBuna TuTpoBaHUs.

7. Knaccuduxanus TMHTpUMETpHUYECKUX METOJOB aHaIKM3a 110 TUITY peaKkluHy,
nexaieil B ocHose.Merop Heltpanuzanuu. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHOE TUTpOBaHHe. OcaAuTeNbHOE TUTPOBAHHUE.
KoMIiekconoMeTpuueckoe TUTPOBaHNUE.

8. CrnocoObl TUTpOBaHUS: TpsAMOeE, 00paTHOE, KOCBEHHOE. MeToz
MUIIETUPOBaHusA. MeTos OTAEIbHBIX HaBeCOK. PacyeT maccoBoro
coJiepKaHusl BeIllecTBa B TUTpyeMoM pactBope. OgopmiieHne
pe3yJIbTaTOB TUTPUMETPUUECCKOTO AHAIN3A.



9. IlpuroroBneHue U CTaHIAPTU3AIMS PACTBOPOB TUTPAHTOB. [IepBUYHBIN 1
BTOpUYHBIN cTaHAAPT. CIIOCOOBI BRIPAKEHUST KOHIICHTPAIIUHU B
TUTPUMETPUUECKOM aHayin3e. MoJisipHas KOHIIEHTpalusidKBUBaJIeHTa. TUTp
pactBopa. Tutp pabodero pacTBopa 1o ONpeAeIieMOMY BELIECTBY.
KoaddunuenT nonpaBku K KOHIIEHTpaIMK pacTBopa. Pacuers! npu
IIPUTOTOBJICHUU PACTBOPOB.

10. CiocoObl MPUTOTOBIICHUS CTAaHAAPTHBIX pacTBOpoB. [lepBuuHbIe 1
BTOpUYHBIC CTaHapThL Micnions3oBanue Gukcananos. XKypHal yueTra
MIPUTOTOBJICHUS] TATPOBAHHBIX PACTBOPOB.

Pa3nen 2. ®u3nKo-XMMUYECKHE METO/IbI aHAIN3A

1. OcobeHHoCTH U 006JaCTh TPUMEHEHUS PU3NKO-XUMHUECKIX METO/I0B
ananm3a. [Ipenen oOHapysxeHus PU3NKO-XUMUYECKUX METOJOB aHAJIH3a.
AHanuTu4eckuii curuai. JlocTOnHCTBauCIONb30BaHUs (PU3UKO-XUMUIECKUX
METOJIOB aHaIn3a. /{ucTaHIIMOHHBIN aHanu3. HenecTpyKTUBHBINA aHAINS.
JlokaneHblit aHanmu3. [TorpemHocTs MetonoB. Kinaccudukanus ¢uznko-
XMMHAYECKHX METOJIOB aHanmn3a. ONTHYECKHE METOABI. DIEKTPOXUMUIECKIE
MeTObl. XpoMaTorpauuecKue METOMbI.

2. OCHOBHBIE IPUEMBI, HCIIOJIb3YEMBIE B (PU3UKO-XMMUYECKAX METOaX
aHanu3a. Metox npsmMbIXxu3MepeHuil. MTHTeHCHBHOCTD aHATUTUYECKOTO
curHana. [ pagynpoBoyHas XapaKTepUCTHKA.

Mertox rpaxyrpoBoYHOTO rpaduka. MeToa MOJISIpHOTO cBOicTBa. MeTox
n006aBoK. MeTo1IKOCBEHHBIX U3MepeHuil. KpuBble TUTpOBaHUS.

3. OCHOBHBIE IOHATHS: IIPOLIECC PA3JEIICHNUs, IPOLECC KOHLEHTPUPOBAaHMS,
KOMITOHEHTBI CUCTEMBIL, XUMHUYECKOE Pa3elIEHuE, MACKUPOBaHUE, ITPOLIECCHI
pacnpezeneHue u nepemeiieHnus. OTHOCUTEIbHOE KOHIEHTPUPOBAHNUE.
NuauBuayanbHOE KOHIIEHTPUPOBaHUE. ['pyIoBoe KOHIEHTPUPOBAHHUE.
KonnuecTBeHHBIE XapaKTEPUCTUKY Pa3/IelIeHNs] U KOHLIEHTPUPOBAHHUS: CTEIIEHb
U3BJICYEHUS], KOA(D(PUIIMEHT KOHIIEHTPUPOBAHUS, KOOPPUIUEHT pa3aeaeHHUS.
Knaccugukaius MeTo/10B pa3feaeHnus U KOHLIEHTPUPOBAHHUSL.

4. Meroasl pa3eneHusi, OCHOBaHHbIC Ha 00pa30BaHUM HOBOMU (Da3bl: OCaXKIEHUE,
METOJIbl HcTIapeHus. MeToIpl pa3aesieHus, OCHOBaHHbBIE HA PA3INYMAX B
pacnpe/ielieHuu BeeCTB MexX 1y (pazaMu: COOCaKIeHHE, COPOIIMOHHBIE
METO/Ibl, SKCTPAKIIMOHHbBIE METOIbl. BEIOOp MeTO1a KOHLIEHTPUPOBAHUS U
pa3JeNeHus.

5. CymHOCTH CIIEKTPOCKONNYECKUX METOIOB aHa/In3a. CIIEeKTphI UCITyCKaHus,
norowmenus. [Ipupoaa ceera. [Ipoucxoxnenue cnektpos. [lepexob
MEXJly SHEPreTUYECKMMH YPOBHAMHUYACTHUIBI U CIIEKTPHI €€ NMPOIYCKaHUs U
noroeHus. O0JaacTy ANEKTPOHHBIX BOJIH. THUIBI SHEPreTHUYECKUX
YpOBHEN U nepexoaoB. THTEHCUBHOCTD CIEKTpaibHbIX JIMHUH. [IIupuna
CHeKTpaibHOM TUHUHN. CTPYKTypa aTOMHBIX U MOJIEKYJISIPHBIX CIIEKTPOB.
DJeKTpoHHas, BpallaTelbHas, KonebarenbHas sHeprus. [ paduyeckoe
MpeACTaBIeHUE CIEKTPOB. 3akoH byrepa-JlambOepra-bepa. OnTudeckas
w10THOCTb. [Iponyckanue. MossipHblii K03 PULIMEHT MOTIOIIEeHuS.

6. ArtomHas cnekTpockonus. Kinaccudukaiyst OCHOBHBIX METO/I0B aTOMHOM
CHEKTPOCKOMUU: aTOMHO-IMUCCUOHHBIN, aTOMHO-(DJTyOPUCIIEHTHBIH,
aTOMHO-a0COpPOITMOHHBIH.

7. PeHTreH03MHCCHOHHHBIN, pEHT€HO(ITYOPUCIIEHTHBIH,
PEeHTreH0a0CcOopOLIMOHHBIH, 03Ke- AIEeKTPOHHBINA MeTobl. [Iporeccsl, gexariue
B OCHOBE METOJIOB, y3J1bl IpHuOopoB. [IpuMeHeHrneaToMHOM CIIEKTPOCKOIUU.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

MonexkynspHas criekTpockomnus. Knaccudukarus MeTo10B:

BU3YaJbHas KOJIOPUMETPHUSL,alcCOPOLIMOHHAs CIIEKTPOCKOINUS,

uH(ppaKpacHas ClIeKTPOCKOIIUS, MOJIEKYJISIpHAS JTIOMEHUCIICHIINS,
HedenomeTpus, TypOuauMeTpus, CrieKTpocKonus Au(QPpy3noHHOTO
OTpPa)KEHUs, ONTUKO-aKyCTUYECKasl CIIEKTPOCKOIINSL, TEPMOJIMH30Bast
CIEKTPOCKOIIHSI.

AOGcopOrnonHas criektpockonus B Y® u Bunumoint obaactsax. OCHOBHOM
3aKOH CBETOIOIVIOIIEHUS U YCIOBUS €ro IpuMeHeHus1. OnTudeckas
IUIOTHOCTD U ee Gu3ndeckuii cmbici. KoadduimeHT normomeHus. 3akoH
aJIUTUBHOCTH CBETOIOIIIONICHUS. IHTEHCUBHOCTBIIOTJIOIICHUSI.
doroxumuyeckue peakuun. uddepennnanbupiii cnocod
CHEKTPO(HOTOMETPHUUECKUX U3MEPEHUN. AHAIIN3

MHOT'OKOMIIOHEHTHBIX CUCTEM.

OcHOBHBIE Y3IIbI CIIEKTPOPOTOMETPUYECKUX MTPHOOPOB. McTOUHMK CBETa.
Mounoxpomaru3zaTopsl. [I[puemuuku ceta. KadectBeHHBIH (oTOMETpUIECKHIA
ananus. KonnuectBenuslii poromerpuueckuii ananus. [IpaBuna paboTsl Ha
¢doromerpe u cnexkropodoromerpe. [TocTpoernerparynpoBodHOr0 rpaduka.
OnTumanbsHble ycinoBus (OTOMETPUUECKOTO onpeaencHus. [[inrHa BOIHbI.
OnTHueckast II0THOCTb. TOJIIMHA CBETONOIIOUIAIOIIETO CIOS.
MeTtponoruueckue XxapakTepucTuku meroga. OdopmiieHue pe3ynbTaToB
(hOoTOMETPHUYECKUX OIPEICICHHUIA B TAOOPATOPHOM Ky pHAJIE.

NudpakpacHasi CieKTPOCKOIUS U CIIEKTPOCKONHS KOMOMHAIIMOHHOTO
paccestHusi. OCHOBBIMETO/]a, KAUECTBEHHBIN U KOJIMYECTBEHHBIN aHAIIN3.
Konebanue monexy.

Cnextpel UK 1 koMOMHALIMOHHOTO paccesHuUs.

Hedenomerpust u typobumumerpus. Paccessare. MyTtHOCTE. OCHOBHOM 3aKOH
cBeTopaccestHus(ypaBHeHnue Panes). YciaoBus npoBeneHus aHaIu3a.
JIromuHectieHTHbIN aHanu3. OCHOBHbIE 3aKOHOMEPHOCTH JIIOMUHECLIEHIIU Y.
CriocoOb1 BO30YkaeHus TIoMuHeceHIH. DochoprucueHus 1
¢bayopecuenuus. [IlpuMenenune 1151 Ka4ECTBEHHOTO U KOJIMYECTBEHHOTO
aHalM3a: METO/ IIKAJIbl, TPaAyUPOBOYHOTO Tpaduka, METOI100aBOK.
OcHOBHBIE y3JIbI TPUOOPOB JIIOMUHECIIEHTHOTO aHanu3a. Cxema ayopumerpa.
JlocToMHCTBa ¥ HETOCTATKH METO/1A.

Pedpakromerpus. [Tokazarens npenomieHus U NOJTHOE BHYTPEHHEE
OoTpakeHHe. 3aKOH MpeNoMIIeHUs. AITUTUBHOCTD MOJISIPHBIX pedpaKIiuii.
[IpunnunuansHas cxema pedpakTomerpa.

CyHIHOCTh MONSPUMETPUUECKOTO METO/Ia aHaIH3a, MPUOOPHI U 00IACTh
ero npumeHeHnus. [InockononspuzoBanusiii ay4. [lonarue 06 ontuuecku
AKTUBHBIX BEILECTBAX, BPAIIEHHE MJIOCKOCTHU MOJISIPU3ALUU.

[Tpubops! 115 onpeneneHus mokasarens npenomienus. [loaroropka
npubopa k padore.lIpumenenue merona. [lposeneHue namMmepeHus
MOKa3aTess MPEJTOMIICHHUS.

Omnpenenenue dhakTopa mokasaresns npenoMiaeHus. OnpeaeneHne MacCoBOM
JIOJIM caxapo3bl BPaCTBOPE.

MeTtponorudeckue xapakTepucTiuku Meroaa. OdopmieHue pe3ynbTaToB
pedpakToMeTprUeCKUX ONpeieeHnid. PacyeT TeMmepaTypHoi OMpaBKH.
[Ipsimbie 1 KOCBEHHBIE JIEKTPOXUMUYECKUE METOIbI. DIEKTPOXUMHUYECKAS
siueiika U ee JICKTPUUECKUN HKBUBANICHT. Sldeliku 6e3 KUIAKOCTHOTO
COCIMHEHMS U C )KUJIKOCTHBIM coenHeHueM. J(nddy3noHHbIN moTeHIna.
WNHaukaTOpHBIA AJIEKTPOJT M AJIEKTPO CpaBHEHHS. XJI0pcepeOpHHBIN 1



22.

23.

24,

25.

26.

217.

28.

29.

30.

KaJIOMEJIbHBIHN 3JIEKTPOBI.

[ToTreHunomeTpruyeckue MeTo bl aHainu3a. MloHomerpus. DJIeKTpoibl BTOPOIO
poJia. DIEeKTPOAbIIIEpBOro poja. Meramindeckue 1 MeMOpaHHbIE
MOHOCEJICKTUBHBIE 3JIEKTPOIbl. DnekTpoaHas GpyHkus. Kpyrusna.
Koaddunuent cenektuBHOCTH. Bpemst oTkiuka.

[TpuGops! u TexHnka uzmepenuii. [lonroroBka mpuOOPOB U 3JIEKTPOIOB K
paborte. [Ipsimas noreHunomerpusi. Mizmepenne OKUCIUTENbHO-
BOCCTaHOBUTEIHHOTO NoTeHIMana. N3mepenne pH. CTeKISIHHBIN 37€KTPO/I.
HNonocenekTuBHbIE 3JIEKTPObL. TBEpAbIE HOHOCEIEKTUBHBIE JIEKTPOBI.
JKuKoCTHBIE HOHOCENEKTUBHBIE IEKTPOAbL. MeTos rpagyupoOBOYHOIO
rpaduka.

[Torenumomerpudeckoe TUTpoBaHue. KpuBble NOTEHIIMOMETPUYECKOTO
TUTPOBaHUA. ABTOMAaTUYECKOE TUTpoBaHuE. [IpakTnueckoe npuMeHeHne
Meroaa. MeTposiornueckue XapakTepuCTUKN MeToa. Benenue kapTsl
kanuOpoBku pH-metpa. OopmiieHue pe3ynbTaToOBIOTEHIIMOMETPHUECKUX
ONPEACIICHUMN.

BousbTamrniepoMmerpruueckue MeToibl aHanu3a. [locTossHHOTOKOBas
nonsporpadus. [Tonsiporpadudeckas siueiika. PTyTHO-Kanaroumii sJeKTpoz.
[Tonsiporpamma u ee xapakTepHbleydacTkH. [IpenenbHblil 1 OCTaTOYHBIM
toku. [Tapamerpsl nonsiporpaduyeckoit kpuBoid. OCHOBHBIE CTAANH
3JIEKTPOIHOIO IIpolLiecca.

KonunuecTBenHslii ananu3 B moasiporpaduu: METo]l CTAaHIaPTHBIX PaCTBOPOB,
METO/JI TPaAyHpOBOYHOIO IpaduKa, METOJ] CTaHJaPTHBIX 100aBOK.
MeTtponoruueckue xapaktepuctukunomnsporpaduto. Borbrammnepomerpus.
[IpsiMble, KOCBEHHBIE 1 THBEPCUOHHBIE METO/IbI BOJIBTAMIIEPOMETPHH.
[Tpumensiemble 31eKTpoabl. OOIaCTh MPUMEHEHHS BOJIbTAMIIEPOMETPHUH.
Kynonomerpuueckue meroas! ananuza. 3akoH Papanes. [Ipsamas
KYJIOHOMETpHs. Y CTaHOBKA JUIANIOTEHIIMOMETPUYECKON KyJIOHOMETPUH.
MeTtposornueckue XxapakTepuCTUKH NPSIMOU KyJIOHOMETpUH. ['aibBaHNYeCKas
npsimast KyJoHoMeTpust. [loTeHnnomerpruueckas KynoHomerpus. KocBennas
KyJIOHOMeTpHs. BospTaMIiepHble KpUBBIE KYJIOHOMETPHYECKOTO TUTPOBAHMS.
Cxema yCTaHOBKH JJIs1 KyJIOHOMETPUUECKOTO TUTPOBAHMUS.
Kynonomerprueckue MeTOIbI TATPOBAHUS T€HEPUPOBAHHBIMUA OKHCIUTEISIMA U
BOCCTaHOBUTEIAMU. [[puMeHeHe METO0B KyJIOHOMETPUH.
Konnykromerpuueckuii ananus. TeopeTnyeckne OCHOBBI METO/A.
DnexTpuueckas MpoBOAUMOCTb PACTBOPOB. Y AeNbHAs AJIEKTpUUecKas
IIPOBOAMMOCTD. DKBUBAJIEHTHAS DJIEKTpUYECKas IPOBOIUMOCTb. DIIEKTPOJIUT B
I10JI€ TOKA BBICOKOM 4acTOThl. CXeMa yCTaHOBKU IJISl ONIPEIETICHUS
3JIEKTPUYECKON NMPOBOIAMMOCTH. MocTuK YUTcoHa. Aueiku st
KOHJTYKTOMETPHUYECKOT0 TUTpOBaHMs. [Ipsimas KOHAYKTOMETpHSL.
KonnykromeTrpudeckoe onpezeneHue Gu3NKo-XUMHUECKUX CBOWCTB U
XapaKTEPUCTHK BemecTB. KOHIyKTOMETpHYECKOE TUTPOBAHUE.
BricokouyacToTHOE TUTpOBaHUE. [IpakTHYECKOE MPUMEHEHUE METO1A.
MeTtposornueckue XxapakTepuCTUKH METOIA.

DnexkTporpaBuMeTpuieckue MeTo ibl. OCOOEHHOCTH AIIEKTPOIIN3A TIPU
IIOCTOSIHHOM CHJIE TOKAa UIIPU KOHTPOJIMPYEMOM noTeHuane. OCHOBHBIE Y3JIbI
YCTaHOBOK IS DJIEKTPOTPaBUMETPUUYECKOIO aHAIU3A.

Xpomarorpadus. Teopernueckre 0OCHOBBI MeTo/1a. AJIcOpOLIns BEIIECTBA.
[TonsTHE TOABMKHOW Y HEMOABMKHOU (pa3bl. KauecTBEeHHBIN 1
KOJIMYECTBEHHBIN XpomaTorpadpuueckuil aHaIus.



31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

Knaccudukamnms meTonoB Xxpomatorpaduu 1Mo arperaTHOMy COCTOsiHUIO (a3,
110 MEXaHU3My JIEHCTBUS, 110 anmnapaTypHoMy O(hOpMIICHHUIO. DIMIOIHTHAS U
BBITECHUTEIIbHAS XpoMaTorpadusi.

KavecTBeHHBIE M KOJTMYECTBEHHBIE XapAKTEPUCTUKU XpOMaTorpaduu.

Bpewms ynepxxuBanus. Mcnpasiennoe Bpems ynep:xxkuanus. O0bem
ynepxkuBanust. KoagduuuneHT cenekruBHOCTH. YHCIO TEOPETUIECKUX
Tapenok. BeicoTa, S5KBUBaJIEHTHAs! TEOPETUUYECKOM Tapesike. Kpurepuii
paznenenus. OneHka 3pEeKTUBHOCTH U CEICKTHBHOCTH
Xpomatorpaduyeckoro paszeneHus. XpoMarorpapuiyeckuil muk.
KauecTtBennsiii xpomarorpadudeckuii ananu3. KommdecTBeHHBIH
xpomarorpaduyeckuit ananus. MeTog HOpMUPOBOK, METO]T BHEIIIHETO
CTaHJlapTa, METOJIBHYTPEHHETO CTaHAapTa.

I"azoBas xpomatorpadus. ["azo0-aacopoumonnas (I"”AX) u ra3oxxuaKoCTHAS
xpomarorpapus(IKX). Cxema xpomarorpadudeckoil yCTaHOBKH.

OcHOBHBIE Y3JIbl IPUOOPOB ra30BOM XpomMaTorpaduu.

JleTekTophl ra30Boi Xpomarorpaduu: JETEKTOp MO TEIIONPOBOIHOCTH rasa,
MOHU3ALMOHHBIE JIETEKTOPHI, AEKTPOHHO-3aXBaTHBIN JETEKTOP, JIAMEHHO-
(dboToMeTpuUeCKU AETEKTOP, ATOMHO-IMHUCCHOHHBIN IETEKTOp, Macc-
CHEKTPOMETPUYECKUI JETEKTOP.

Xpomarorpadguueckre KOJIOHKU: HepKaBCTAIbHbIE, CTEKIITHHBIE,
kanuisipable. Buablancopoenron ansa ['AX, HocuTenu Ais KUAKON

(hazbl.

[Tpumensiemsle xunkue Gpaspl. Dazbl NOIAPHBIC H HETOISPHBIE,
TeMIlepaTypHas CTaOMIbHOCTb (ha3.

XKunkoctaas xpomarorpadusi: aHaTUTHYECKAs MTperapaTuBHasi,
npoMelnieHHas. O6nacte npuMeHeHus. Cxema >KUIKOCTHOro Xpomatorpada.
Herextopsl: Y ®-nerexrop, ruddepeHunanbHbii pedpakromerp,
(bryopuMeTpUUYECKUH, KOHTyKTOMETPU-UECKHUH, FeKTPOXUMUYECKHH, Macc-
CHEKTPOMETPUUYECKUH, TUOAHO-MATPUUHBIN AETEKTOP U Ap. Tunsl COpOEHTOB,
(azbl oOpaieHHbIe U HeoOpaleHHbIe. JKUIKOCTHO-aAcOpOIIMOHHAs
xpomarorpadus. KuakocTHO-KUAKOCTHAs Xpomarorpagus.
BricokoaddexTrBHas )KUIKOCTHAS XpoMaTorpadusi UIIPUMEHSIEMBIE STTFOIHTHI.
HNonooOMennnas xpomatorpadus. TUNbI KATHOHO- U aHHOHOOOMEHHHUKOB.
JIBYXKOJIOHOYHAsI U OJTHOKOJIOHOYHAsI MOHHAs XpoMmartorpadus.
XpomMarorpaMmsl B HOHOOOMEHHOM Xpomarorpapuu. MoHooOMeHHbIE CMOJIBI
UX NOJATrOTOBKA K paboTe. EMKOCTh HOHOOOMEHHBIX CMOJI.

JIurannooOMeHHast xpoMarorpadus. DKCKIIO3HOHHAS (Telb-) Xpomarorpadusi.
ITnanapuas xpomatorpadus: OymaxHas(bX) u Toukocnoitnas (TCX)
xpoMarorpadusi. Tumsl MIaCTUH A1 IJIAHAPHOM XpoMaTorpadum.
Bocxonsmas, ropuzonTansHas, AsyMepHas TCX. O6opynoBanue it TCX:
xpoMarorpaduaeckue KaMepbl, CTOIUK JUTsl HAHECEHUS TTPo0, KaTnOpOBaHHBIC
KalUISpbl WK MUKponUIeTkH. CriocoObl MPOSBICHUS XPOMATOTPaMM.
UyBCTBUTEIBHOCTh METOJA. AHATMTUYECKUN CUTHAII- Pa3MeEphl U
MHTEHCUBHOCTh OKpAIlIMBaHUAMATHA. Bocxonsmias, HUCX0AA11as U Kpyrosast
bX. Ilpumenenue muanapHoi xpoMarorpadumu.

Tunosble 3a7aHuA 151 MOAroToBKHU K 3k3amMenaM no MJ/IK 01.01 OcHoBsblI
AHAJIMTUHYECKONXMMHUU U (PU3UKO-XUMHYECKHUX METO/I0B AaHAJIHU3A

OO0pa3sen 0TBETOB:



DNEKTPOXUMHYECKHE METO/IbI AHAJIN3A.

MeTo/1b1, OCHOBaHHBIE Ha U3MEPEHUH JIEKTPUUECKUX [1ApaMETPOB
JIEKTPOXUMUYECKUX SIBICHUH, BO3SHUKAIOIIUX B HCCIELyEMOM PACcTBOPE MPH
IIPOXOKAECHUU YEPE3 HErO AJIEKTPUUECKOI0 TOKA, HA3bIBAIOTCS AIEKTPOXUMUYECKUMU
(3JIeKTpOaHATTMTHIECKUMHU ).

B ocHOBe 271€KTpOaHAIMTUYECKUX METO0B JIEXKUT UCII0JIb30BAHUE IIPOLIECCOB,
IIPOTEKAIOIINX HAITIOBEPXHOCTHU JIEKTPOAA WIN B MEKAIIEKTPOAHOM IIPOCTPAHCTBE.

AHanUTUYECKUN CUTHAJI BO3HUKAET B PE3yJIbTAaTE NIEKTPOXUMUYECKON peakiuu
(mepeHoca 3JIeKTPOHOB WJIM HOHOB Yepe3 MPaHUIly pa3/elia 3JIeKTPONpoBOAsAIuUX (a3)
OpnHol u3 a3 ABISETCS IEKTPOI, IPYTOi — PacTBOP SIEKTPOIUTA.

1. DuexkTporpaBuMeTpHYecKHMii METO OCHOBAH Ha U3MEPEHUH MAcCChl BELLIECTBA,
BBIJICJIEHHOT'O HAXJIEKTPO/I€ NIPH NMPOXO0XKIAECHUH Yepe3 pacTBOP IEKTPOIUTA
IIOCTOSIHHOT'O 3JIEKTPUYECKOTO TOKA.

2. KonaykTroMeTpr4ecKuil METOJ OCHOBAH Ha U3MEPEHUU JIEKTPOINPOBOAHOCTU
aHAJIM3UPYEMOIOpaCcTBOPA, U3MEHSIOLIEICS B pe3yIbTaTe XMMUUECKUX
peaKuid.

3. TloTeHuuOMeTpHYECKH METO OCHOBAH Ha M3MEPEHUHU MIOTEHIIMANA YIIEKTPO/Ia,
[IOTPY>KEHHOTO BaHAJIU3UPYEMBIN pacTBOp

4. TIloasiporpauyeckmii (aMIepOMETPUYECKUI) METOJl OCHOBAaH Ha
U3MEPEHUU BEIMYMHBI AU(PPY3HOro TOKA, BO3HHMKAIOIIEIO MpHU
ANEKTPOOKHUCIIEHUN  WJIM  BJIEKTPOBOCCTAHOBJIEHUU  ONPEIEISIEMOIO
BEIIECTBA HA MUKPOJIEKTPOax.

5. KyJioHoMeTpH4YecKHil METO/I OCHOBaH Ha U3MEPEHUU KOJMYECTBA
JIEKTPUUYECTBA, U3PACXOI0BAHHOTO HA 3JIEKTPOJIN3 ONPENEIIEMOro
BELIECTBA.

IloTreHnnomeTpus NpsiMasi U KOCBEHHAast

[ToreHIMOMETpUYECKHME METO/Abl aHallu3a OCHOBAHbl Ha HCIIOJIb30BAHUU
3aBUCUMOCTH 3jekTpoaBmwxkyue cuibl (DJC) smekTpoXuMudeckod SYEHKH OT
KOHLIEHTpalluu aHajausupyemoro BemiectBa B pactBope. OJC 3IeKTpoXUMHYECKOU
SIYEHKHU U3MEPSIOT C MOMOIIBI0 CHEHATIBHO

0JI0OpPaHHON 3JEKTPOJHON Mapbl, COCTOSIEH U3 MHAWKATOPHOIO JEKTPoa U
AJIEKTPOJa CPAaBHEHUS,OMYIIICHHBIX B aHAIM3UPYEMBIH PacTBOP.
Hnouxamopnwie s31exmpoovl.

1. AKTHBHBIC METAJUIMYECKUE ITEKTPOIbI, MTOTEHIIMAT KOTOPHIX 3aBUCUT OT aKTUBHOCTH
COOCTBEHHBIX
noHoB B pactBope (Ag, Cu, Pb).
2. VHepTHBIC METAJUTMUECKUE dTIEKTPOIbI, TOTEHIINAT KOTOPHIX 3aBUCUT OT COOTHOIIICHUS
Ox/Red B
pactBope (Pt,Au).
3. HoHcenekTuBHBIC (MEMOPAHHBIE) AIEKTPOIBI C TBEPIOH, KUAKONU UM CTEKISTHHON
MeMOpaHoii,
(hepMEeHTHbIE HOHCENEKTUBHBIE YJICKTPO/IBL.

Onexmpoo cmexnsinuwil (DCI/I-91ekmpoo cmeKasaHHbIl 1A00PAMOPHDBIL) IS

M3MEpEeHUsT aKTHBHOCTUHMOHOB BOJIOpoJia ap+ (BenmmuuHa pH)

Dnexmpoovl cpasHeHus:
1. Dnektpon xmopcepedpsabiit (HXC, DBJI) — anekTpoa BcrioMoraTenbHbIH

71ab0paTOPHBIH.
2. KanomenbHBIN 351€KTPOA.



[ToaroToBka 37a€KTPOIOB

Dnekmpoo 8000poowsili (D11B) MpUMeHseTCs A U3MEPEHUS
MOTEHIINAJIOB OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX Hap; Mepel IKCIUTyaTaluei
WH/IMKATOPHYIO YaCTh 3JEKTPOIa 003 KUPUBAIOT CIIUPTOM WJIH Al[ETOHOM,
MIPOMBIBAIOT AUCTUIUIMPOBAHHON BOJIOM, BHICYIIMBAIOT (UIBTPOBAIILHOMN
Oymaroii.

Onexmpoo cmexnauusiil (DCJI) niepen ynorpebdieHneM BHIMAYUBAIOT HE
MeHee cyTok B 0,1 MoyIs/IM® PacTBOpE XJIOPOBOIOPOIHON KHCIOTHI, 3aTEM
MIPOMBIBAIOT IUCTHJUTMPOBAHHON BOJIOW U BBICYIIUBAIOT (PUIBTPOBAILHON OyMaroi.

Onexmpoo xnopcepedpanviii ( IBJI) TIPOMBIBAIOT TUCTUIUTUPOBAHHON BOJIOM,
3aIOJTHSAIOTHACHIIIEHHBIM PACTBOPOM XJIOPH/JIA KaJIMs M BBICPIKUBAIOT B TeUeHUE 24-
48 yacoB. DIEeKTpO MPOTOYHBIN, TOITOMY MPOBEPSIOT MPOXOJAUMOCTh KaHILISIpa MO
¢bunbTpOBaNBHOM OyMmare.

Ilocne gvinonnenuss ananusa npomMsvl8arom 21eKmpoosbl OUCMULTUPOBAHHOU

800011 U XPAHAM 8OUCMUTLIUPOBAHHOU BOO€.

B aHanuTH4eckoW MpPaKTHUKE HPUMEHSIOT NPSAMYIO U KOCBEHHYIO
MOTEHIIMOMETPHUIO (IOTCHIIMOMETPHYECKOE THTPOBAHUE).

[IpsiMasi TOTEHIMOMETPHsI — METOJ ONpEICNCHHs HWOHOB, OCHOBAaHHBIN Ha
MU3MEPEHUU  DIIEKTPOXMMHYECKOTO  TMOTCHIHATa  MHIWKATOPHOTO  DJIEKTPOja,
MOTPYKEHHOTO B MCCIIEAyeMbli pacTBop. [Ipumensercs s onpeaeneHus: akTHBHOCTH
H*, Ag*, Hg?*, Ca®*, Mg?", Zn*, Pb®*, K*, Na*, S%, NO -,
rajJoreHu/1-HOHOB.

KoHueHTpanuio omnpeznenseMoro MOHa B aHAIM3UPYEMOM pPacTBOPE HAXOIAT II0
rpajyupoBOYHOMY rpaduKy, NOCTpoeHHOMY B KoopaumHatax E — pC (C -
KOHILIEHTPALUsl CTaHJApTHBIX pPAacTBOPOB) WM pAacYETHBIM IIyTE€M, HCIOJIb3YS
ypaBHEHHE, OIHMCHIBAIOIIEE 3aBUCHMOCTh TIOTEHIIMAJIa DJEKTPoJa OT aKTUBHOCTHU

(KOHL[CHTpaI_II/II/I ) AHAIIM3UPYEMbBIX HOHOB B paCTBOPC:
o . 0,059
E=E Ig

Cx™*
n

Meron mnpuUMEHATCS TakKe I MCCIEIOBAaHUA pPEAKUUHA B PacTBOpPAX,
ONpPEACICHUSI PA3JIMYHBIX XapaKTEPUCTHK BEILIECTBA: YCTAaHOBJIEHHME COCTaBa U
KOHCTAaHT YCTOMYMBOCTM KOMIUIEKCHBIX COCJUHEHUMN, ONpENeCeHUe KOHCTAHT
VMOHM3aLMU KUCJIOT M ocHoBaHui, pH u emxocteil OydepHBIX pacTBOPOB,
IIPOU3BEICHUS PACTBOPUMOCTH.

KocBenHass moreHuuomerpust (HOTEHIMOMETPUUYECKOE THTPOBAHUE) OCHOBAHA
Ha YCTaHOBJIEHMM TOYKH OSKBHUBAJICHTHOCTH IO PE3KOMY HU3MEHEHHUIO (CKauKy)

MOTCHIMAJIa B ITPOLICCCEC TUTPOBAHUA.
HpI/I MNOTCHIUUOMETPHUUYCCKOM TUTPOBAHUU JJICKTPOAHAA CUCTEMA BBI6I/IpaeTC}I B
3aBHUCHMOCTH OT

TUIA aHAJIMTUYECKON peakiuu. [loTeHnan MHINKaTOPHOTO 3JIEKTPOa T0JKEH
3aBHCETh OT KOHLIEHTPALIUA HOHOB, IPUHUMAIOLINX YYaCTHE B PEAKIIUN WU
00pa3yIoIIMXCs B IPOLECCE TUTPOBAHMSL.
JUnist HaXOXKA€HUS! TOUKH SKBUBAJIEHTHOCTH Ha MIJUIMMETPOBON Oymare Ui B
nporpamMme Excelnoctpouts rpaduyeckue KpuBble TUTPOBAHUS:
e Hurerpansnyto E = f(V). 3aBucumocTts noTeHman€a ot 00beMa THTPOBAHHOTO
pacTBopa, Toukanepernda cooTBETCTBYET TOUKE SKBUBAJICHTHOCTH;



o Jludpdepenuunansuyo A V/AE=f(V);
o Jludpdepenumansuyo AE/AV = (V).
Jlanee SKBUBAJICHTHBINA 00BEM UCIIOB3YETCS /ISl KOJIMYECTBEHHOTO OIPE/ICIICHHS.
Cw(m) V(T) = Cr(o.6.) V (0.6.) -

Ipumep 1. Onpenenure conepxanue Fe>* (Mr/in), ecitu onTHyeckoe MOTIOMEHHE Er0
pacTtBopa ccynbhoCcaTuIIMIOBOH KucioTol paBHo 0,45 B KroBeTe TOMIIHUHOMN 2 CM, € =
4000.

Pemenue. ITo ¢popmyne Cx = Dx/el paccuntbiBaeM KoHIeHTpanuio Fe**
(moms/m):C Fe3* = 0,45/ 4000-2 = 5,6-10° mons/x1.

Tax kak macca 1 monst Fe* cocrasmsier 56 r, ciieoBaTenbHo, coJiep)KaHue
Fe3* (mr/m):C Fe®" =5,6-10°-56 =3,13-10 r/n =3,13
MI/11.

Ilpumep 2. OnipeenuTb MacCOBYIO 1010 KOMIIOHEHTOB (%) cMecu Ta30B 10
JIAHHBIM Ta3oBoiixpomarorpaduu: nenran (S = 182 mm?, K = 0,69), uukiIorekcan
(S =35 mm?, k =0,85).

Pemenue. Pacuersl MpoBOMM 10 METOAY BHYTPEHHEH HOPMAJIU3alluH, TaK KaK B
YCJIOBUM3a/1a4M YKa3aHbI IIOIAAN KaXKI0ro KOMIIOHEeHTa (Si) ¥ mornpaBouHbIe
K03 DUIMEHTBI, OTIPEICIISIOIINE YYBCTBUTEILHOCTD ACTEKTOPA K KAXKIOMY
kommoneHTy (Ki):

C(%) = ki Si 100/ ~'ki Si .
C(%)newman = 182- 0,69-100/(182- 0,69 + 35-0,85) = 125,58-100/(125,58 + 29,75) =
=125,58-100/155,33 = 80,85 %.
C(%)yuxnocexcan =35- 0,85-100/155,33 = 19,15 %.

Ortser: nenraH — 80,85 %, nukiorexcan — 19,15 %.

Texymmii konTpoas mo MZIK 01.01 Oyzet 3akirouaTbest B opoce 00ydaromuxcs no
KOHTPOJIbHBIM BOITpOCaM, B 0(pOPMIIEHHU OTYETOB 110 Ja0OpaTOPHBIM paboTaM, OIpoce 1Mo
KOHTPOJIbHBIM BOIIPOCAM U IPOBEPKE UHAMBUAYAIBHBIX 33aJaHUM.

Onpoc 1o KOHTPOJILHBIM BOIIPOCaM.

ITpu npoBeeHUN TeKyIero KOHTpouIsd oOydaromuMcs Oy et 3a1aHo 3 BOIpoca Ha KOTOPbIE OHU
JOJKHBI 1aTh OTBETHl. Hanpumep:



Tema 1.6. OKHCINTEIBLHO-BOCCTAHOBUTEIbHOE TUTPOBAHME

1.

0 N o Ol

Kakue peakumm nexar B ocHoBe womomeTpuu? Kakue paGoume pacTBOPBI HCIOIB3YIOT B
nogomerpuu’?

. Kak onpenenstor Touky s3kBUBaneHTHOCTH? Kakoe BEIeCTBO CIlyKUT HHIUKATOPOM?
. Kak rorossr paboumii pactBop mona? Kak ycranasmuBaioT ero tuTp? Kak ycraHaBiuMBaioT

TUTp TUOCYJIb(haTa HATPUS?

. HazoBute ocoOeHHOCTH IMPUIOTOBJICHUS CTAHJAAPTHOI'O pacTBOpa TI/IOCYJ'IB(l)aTa HaTpusa Hu

YCJIOBUA €0 XpaHCHUSA.

. aiiTe onpenenenue MOHATUS «HOAHOE YUCIO». YTo XapakTepusyer HOAHOE YHCIIO?

. Kakue peakuuu sexar B OCHOBE METO/1a ONpee/IeHUsl HOIHOTo yucia?

. ITo xakoii popMyIie pacCUMTHIBACTCS HOTHOE YUCIIO?

. [louemy npu onpeaeneHUH HOAHOTO YKCIIA MOICOTHEYHOTO Maclia UCIOIb3YeTCsl CIIUPTOBOM, a

HE BOJIHBIN pacTBOp Hoja?

. C xaxoi LOCJIbKO IpHU OMNPCACICHUU WOOHOr0 YHCIa ITOACOJIHEYHOrO Macja IMPOBOAUTCHA

KOHTPOJIBHBIN (XOJI0CTOM) OIBIT?

Kpurepuu oreHrBaHuU:

- 90-100 6a10B - IpH MPABUILHOM H ITOJTHOM OTBETE Ha TPH BOIIPOCA;

-80-89 OamnoB - TpH TPABWILHOM U IIOJIHOM OTBET€ Ha JBa BOIpoca U
MPaBUJILHOM, HO HE MTOJIHOM OTBETE Ha JPYrOi M3 BOMPOCOB;

-60-79 Oamma - Opud OPAaBHILHOM M IOJHOM OTBET€ Ha OJWH BOMPOC WK
NPaBUJILHOM M HETIOJHOM OTBETE Ha J[Ba BONPOCA;

- 0-59 Gaa - npu NpaBUILHOM M HEMIOJIHOM OTBETE TOJIBKO Ha OJIMH M3 BOIIPOCOB
WK TIPH OTCYTCTBHUH MPABUJIBHBIX OTBETOB Ha BOPOCHI.

KomnyectBo 0aiuioB 90-100 80-89 60-79 0-59

IIIkana oneHUBaHUA 5 4 3 2

OTuet no JadopaTopHbIM padoTam.

TpeboBanus k oT4eTy 1o 1abopaTopHBIM paboTam. OTUET mpeacTaBisieTcss B OyMaxkKHOM BUJE.

Ortuetr HAOJIKCH COACPIKATh:

1.
2.
3.
4.
S.
6.
7.

Hazpanue paboThl.

ens mabopaTopHOil pabOTHI.

3anuce TaHHBIX OTIBITA.

YpaBHEHU IPOTEKAIOIINX XUMHUECKUX PEAKLIUH.
OcHOBHBIE pacyeTHbIE (GOPMYIIBI.

I'paduku, TabauIB! - eciiu TpedyeTcs 1o 3aJaHHUIO.
HaGmntoneHus 1 BHIBOJIBI.

Kpurepuu orieHnBaHus:
- 90-100 GanyioB - MpH BHIOJIHEHUH BCEX MYHKTOB B IIOJHOM 00bEME, 06€3 OmunooK;
ClIeJIaHbI IPaBHIILHBIC BHIBOJIBI,




- 80—89 6amioB - Mpy BBHITTOJIHEHUH BCEX MyHKTOB B MOJHOM 00BEME, HO JOIYIIIECHBI
HE3HAYUTENIbHBIC OUTMOKK B pacueTax He BIUSIONINE Ha BBHIBO/I;

- 60—79 6am1oB - MpH BBHINIOJIHEHUU BCEX MYHKTOB B MIOJHOM 00bEME, HO B pacyerax
JOMYIIEHBI OIIMOKH, BIIUSIONIAE HAa BBIBOJI;

- 0-59 6amnoB - mpu opopMIICHUH Pa3/CIIOB B HEIIOJTHOM 00bEME

KomnyectBo 0aiuioB 90-100 80-89 60-79 0-59

[Ixana oneHrBaHuA 5 4 3 2

IIpumep HHAMBUAYATBHOIO MMCHbMEHHOI0 3a/1aHUS:

Tema 1.5. Bapuanr 1

1. PactBopumocTts CaCO3 B Bozie paBHa 6,9%107 r/n. Berunciute pactsopumocts CaCOs3 B 0,01
H pactBope CaCls.
2. B pactBOpe kakoii conu (1moka3ath 0e3 pacuera) cpena 6osee kucnas: a) NaoSnO» unu

Na>Sn03z; 6) Na2SnO2 wu NaxPbO2?
3. pH naceimennoro pacteopa Ca(OH), pasen 12,6. Onpenenute 1P ruapokcuaa Kaibius.

Tema 1.5. Bapuanr 2

1. O6pazenr Texumueckoro oxcuma meau (II) comepxkutr mpumeck Mmemu. Onpenenute
MaccoByIO JOJI0 mpuMmecn B oOpasne okcupa wmenu (1), ecnm wm3BecTHO, YTO TIpHM
BoccTanoBieHnn 20 r rexuuueckoro okcuaa meau (II) sarpatunu 4,48 1 Bogopona (H.y.).
2. Kakoii 06bem okcuna cepsl (1V) (H.y.) MoxkHO nonyuuTth u3 240 r jkene3Horo Koiyeaana
(FeS2), maccoBast nons mpumeceir B kotopom 25% ? Ar(Fe) = 56, Ar(S) = 32. YpaBHeHue
XUMHYECKON PEAKIUU:

4FeS; + 110, = 850, + 2Fe,0:s.
3. Hagecky mpemaparta mMaccoii 1,5550 T pacTBopunu B MepHOii ko16e 06bémom 100 em®. U3
50 cm® sToro pactBopa ocaaunu marauii B Buge MgNH4PO4 u npokanunu ocanok no Mg2P.07,
Mmacca
KoToporo okaszaiack paBHoi 0,1000 r. Paccumnraiite MaccoBYIO JJOJI0 MarHusi B aHaJIU3UPYEMOM

nperapare.

Tema 1.6. Bapuanr 1

1. Kakyro HaBecKy nepMaHraHaTa Kajius HaJo B3sATh A npurotosiaeHus 250 ma 0,05H. pactBopa
KMnOg4 npu TMTpOBaHMM B KHCIIOH cpene?

2. PaccunrtaiiTe Maccy HaBECKM INABEIEBOH KHCIOTBHl, KOTOPYIO HEOOXOAMMO B3STh IS
oTpe/IeTICHUSI METOI0M OTACIBHBIX HABECOK KOHIIEHTparuu npudausurensHo 0,05 H. pacTBopa
NepMaHraHaTa Kajus, 4TOObl Ha THUTPOBAaHUE 3aTpauMBalioch He Ooiblie 25 MII 3TOro
pactBopa?

3. Ha tTutpoBaHue pacTBOpa nepMaHranaTa kaiuust oobemoM 10 M m3pacxomoBano 6,25 mi 0,05

H. pacTBOpA I11aBesieBOil KUCIOThL. PaccuntaTts HOpMaIbHOCTh pacTBOpa NIEpMaHraHaTa Kajus,

€ro TUTP U TUTP 110 KUCIOPOY.



Tema 1.6. Bapuanr 2

1. Kakyro maccy Na2S;03-5H20 cnenyer B3sTh st mpurotosienus 250,0 min 0,02 H. pacTBopa

( foxB NaxS03 = 1).

2. HaBecka xpucramummueckoro wmoma 1,2287 T, OYMIIEHHOTO BO3TOHKOM, pacTBOpa B KOJIOE
BMECTUMOCTBIO 250 mul. PaccunrtaiiTe HOpMaJIbHYH0 KOHLEHTPAIMIO PacTBOpa U €ro TUTP IO
THOCYNb(hATy HATPHSL.
3.DKcnepuMeHTaNbHO HalIeHHOE o qHOoe rcio mpoOsl paBHo 34,50 T 1/100 r. Onpenenute

MacCOBYIO JIOJII0 TPUTJIUIIEpUIa B Ipo0e, €ClIU B COCTaB TPUTIIULIEPUIA BXOJIAT OCTATKU TOJILKO

OJIEMHOBOMW KHCJIOTHI.

O1eHOYHBIM CPEJICTBOM MPU TEKYIIeM KOHTPOJIE SBISETCS OMPOC MO TEME.
[IpenogaBaTens 3agaeT oOyyaroieMycsi Tpu BOIIpoca 1o NponIeHHOMY MaTepHally U OllCHUBAET
OTBETHI 110 KPUTCPHUSIM:

Kputepuu orieHuBaHus:
- 90-100 GayIoB - MpH MPAaBUILHOM PEIICHUH TPeX 3aaHUM;
- 80-89 GamioB - mpu NPaBUILHOM PEIICHUU JIBYX U HETOJIHOM PEHICHUH TPETHEro
3a/laHus;
- 60-79 Gayna - mpu NPaBUIBHOM PEIICHHH OJHOTO W HEIMOJIHOM PEIICHHUH BTOPOTO

U TPETHEro 3aJaHus;

-0-59 Gannma - mpu TPaBUIBHOM pEIICHUH TOJIBKO OJHOTO 3aJlaHusl WIW TpU

OTCYTCTBHH MPABUIHHOTO PEIICHUS Ha BCE 3a/1aHUs.

KomnyectBo O0aiuioB 90-100 80-89 60-79 0-59

IIIkana oneHUBaHUA 5 4 3 2

TexyumM KOHTpPOJIEM 10 y4eOHOH U MPOM3BOICTBEHHOM MPaKTHKaM SIBISETCS MPaBUIbHO
0 OpPMIIEHHBIH, TOJIHOOOBEMHBIHN, TPAMOTHO W3JI0KEHHBIN U yTBEPKIECHHBIN OTYET.

TpeboBaHus K OTUETY 1O Y4eOHOM MPaKTUKE.
Otuer npencTabiseTcst B OyMa)KHOM BH/IE.
OTt4er JOKEH CONlepiKaTh:

1. TutyneHbli quCT (mpuUokeHue 1).

2. CopnepxaHnue.

3. BBeneHuwe, OCHOBHYIO 4YacTh, C YyKa3aHWEM pa3JieioB, BBIBOJBI W CITUCOK
HCIIOJIb30BAaHHOM JIUTEPATYPBHI.

4. Pamxku mo T'OCT P 21.1101-2013 Cucrtema npOEKTHOW AOKYMEHTAIlUH JUIS
crpoutenscTBa (CITIC).

Kpurepuu ornenuBanus:

- 90-100 GanyoB - MpH BHIMTOJTHEHUH BCEX MYHKTOB B TIOJTHOM 00BEME, 0€3 OmmooK;
CZIeTIaHbl IIPABUIIBHBIE BHIBOJIBI;



- 80—89 GamioB - Mpy BHITTOJIHEHUH BCEX MYHKTOB B IMOJTHOM 00BEME, HO JAOIYIICHBI
HE3HAYUTENIbHBIC OIMOKH B pacyeTax He BIUSIONINE HA BHIBOI;

- 60—79 6am1oB - MpH BBHINIOJIHEHUU BCEX MYHKTOB B MIOJHOM 00bEME, HO B pacyerax
JOMYIIEHBI OIIMOKH, BIIUSIONIAE HAa BBIBOJI;

- 0-59 6amnoB - mpu opopMIICHUH Pa3/CIIOB B HEIIOJTHOM 00bEME

KomnyectBo 0aiuioB 90-100 80-89 60-79 0-59

[Ixana oneHrBaHuA 5 4 3 2

4.1.2 OneHOYHbIE CPEACTBA NIPU MPOMEKYTOYHOI aTTeCTALMHU

[IpomexyTtounas arrectanus ooyqarommxcs mo MK 01.01 "OcHoBBI aHAIUTUYECKOM
XUMHUU ¥ (PU3UKOXMMUYECKUX METOJIOB aHAM3a" ABIsieTcs 00s13aTenbHoi. DopMoit
IIPOMEXYTOYHOM aTTECTAllUU SIBJISIETCS SK3aMEH, B IIPOLIECCE KOTOPOI'O ONPEAEIAeTCs
c(OpMHPOBAHHOCTH 0003HAYCHHBIX B pabovell mporpaMMe KoMIeTeHIui. IHcTpyMeHToM
M3MEpeHus: CPOPMHUPOBAHHOCTH KOMITETCHIIUH SIBIISTIOTCS] YTBEPKJACHHBIE OTYETHI 10
na0opaTOpHBIM padoTaM, pellieHHbIE TOMAIIHUE 33/jauH, 3a4TeHHbIE HHANBUyalbHbIE
nucbMeHHble 3afanus. OOyuaromuics claeT HK3aMeH, eClIM IPUCYTCTBYIOT BCE YKa3aHHbIE
JJIEMEHTHI.

TunoBbie BOIIPOCHI C IK3aMEHY

1. [TonsTuss U TepMHUHBI aHaTUTHYecKoW xuMmuu. KommdecTtBo BemiecTBa. Macca
BemiecTBa. Konnentpanus Bemectsa. CTeneHb YUCTOTHI BEHIECTRA.

2. MeTtposiornueckue XapaKTepUCTHKHA METOJOB aHaim3a. J(nama3oH W3MEpeHHs.
IIpenen oGHapy KeHHUs.

3. [IpaBUIBHOCTH, BOCIIPOU3BOJMMOCTh M TOYHOCTh aHallM3a, CpelHee 3HAYCHHE |
CTaHJapTHOE OTKJIOHCHHE.

4. Crannmaptaeie  o0pasnpl. OOpasery cpaBHeHHs (TpaayHUpOBOYHBIM  0Opaser),
napajuieNbHbIe OMpPEe/IEICHUs, Pe3yIbTaT aHaIN3a.

5. [Tocyna u obopynoBanue g KauecTBEHHOTo aHanuza. [locyna u obopyaoBaHue

JJI1 KOJIMYECTBCHHOI'O aHaJixn3a.



Kpurepuu orieHuBanus:

Bamnel

OreHka PK3aMeHa

TpeOGoBaHMsI K 3HAHUSAM

100-90

OT1ianyHo

O1eHKa «OTJIMYHO» BBICTABIISIETCS CTY/ICHTY, €CIIH OH
ri1yOOKO M MMPOYHO YCBOHJI MPOTPaMMHBIN MaTepua,
MCYUEPIIBIBAOIIIE, ITOCIIETOBATEIBHO, YETKO U JIOTUYECKU
CTPOMHO €ro U3J1araet, yMeeT TECHO YBS3bIBATh TEOPHIO C
NPaKTUKOM, CBOOOIHO CIPABJISICTCS C 3a/1a4aMH, BOIIPOCAMHU U
JPYTUMU BHJIaMH IPUMEHEHHS 3HAHUH, IPHYEM HE
3aTPyAHSETCS C OTBETOM IPU BUAOU3MEHEHUH 3a/1aHUH,
UCTIONB3YET B OTBETE MaTepHall pa3IMuHON JIUTEPATYPHI,
NPaBUIHLHO 0OOOCHOBBIBACT PUHATOE HECTAHIAPTHOE
pemieHuC, BIaACCT Pa3HOCTOPOHHMMU HABBIKAMU U ITPpUEMaMU
BBITIOJTHEHUS MPAKTUYSCKUX 3a/1a4 110 ()OPMHUPOBAHUIO
ob1enpodeccCuoHaANIbHBIX KOMITETEHIIUMN.

89-80

Xopoltiio

OHeHKa «XOpOLIO» BBICTABJISCTCA CTYACHTY, KOTOpLIﬁ ac-

MOHCTPHUPYET NMPOYHBIE TEOPETUYECKHIE 3HAHUS, BIIA/ICET
TEPMUHOJIOTHEH, JIeaeT apryMEHTUPOBAHHBIE BHIBOJIBI
0000111eHus1, TPUBOJUT MPUMEPHI, TOKAa3bIBAET CBOOOTHOE
BJIQJICHUE PEUbIO, HO TP ITOM JIeJIaeT HECYIIECTBECHHBIE
OIIMOKH, KOTOPBIE OBICTPO UCIPABIISET CAMOCTOSATEIBHO HUIIH
IPY HE3HAUUTEIbHON KOPPEKLIUHU MPENo/aBaTeIeM.

79-60

Y 10BIETBOPUTEIBLHO

Onenka "y0BIE€TBOPUTENBHO" BBICTABIISAETCS CTYIEHTY,
KOTOPBII IEMOHCTPUPYET HETITYOOKHE TEOPETUICCKUE 3HAHMUSA,
MIPOSIBIISIET CJ1a00 ChOPMHUPOBAHHBIEC HABBIKM aHATIN3A SIBJICHUI
U TIPOIIECCOB, HEIOCTATOYHOE YMEHHE JIeTIaTh
apryMEHTHPOBAHHBIC BBIBOJIBI M IPUBOIUTH IIPUMEPHI,
MOKa3bIBaeT HE JIOCTATOYHO CBOOOTHOE BIIAJICHHUE PEYbIO,
TEPMUHOJIOTHEH, JIOTHIHOCTHIO U TTOCIIEA0BATEILHOCTHIO
U3JI0KEHUS, IeTaeT OMIMOKH, KOTOPBIE MOXKET UCTIPABUTh
TOJIBKO IPH KOPPEKIMH MPEIOIaBaTEeIEeM.

59-0

HeynosnersopurenbHo

OrneHka «HEeyAOBIETBOPUTENHHO» BBICTABIISIETCS CTY/IEHTY,
KOTOPBIN HE 3HAET 3HAYUTEIbHON 4aCTH IPOTPAMMHOI0
MaTepuaa, HEyBEepEHHO OTBEYAET, JOIYCKAET CEPbE3HBIC
OIIMOKY, HE UMEET MPECTABICHUN IO METO/IUKE BBIIIOJHEHUS
npakTuueckoi padotsl. Kak npaBuiio, orieHka
«HEYJOBJIETBOPUTEIIBHO» CTABUTCS CTYJEHTaM, KOTOpPbIE HE
MOTYT MPOJIOJKUTH 00yueHHe 0e3 JOMOIHUTEIbHBIX 3aHATHH
110 JaHHOM TUCIUILINHE.

®DopMoii MPOMEKYTOUHOH aTTECTAIUU 110 YUeOHOUN MPaKTUKE SIBIISETCS

Qg QepeHIIMPOBaHHBIN 3a4€T, B IIPOIECCe KOTOPOTo onpeaenseTcs chopMHUPOBAaHHOCTD
0003HaYeHHBIX B paboyel mporpaMMe KoMIeTeHIui. IHCTpyMeHTOM n3MepeHus
c(OPMHPOBAHHOCTU KOMITETEHIIUH SBJISAIOTCS YCTHBIN OMPOC 00YYarOIUXCS.




3amuTa oT4eTa o yueOHOM MpakTUKe MPOBOAUTCS B BUJE YCTHOTO cOOeceJ0BaHMUs, O
pe3ysbTaTaM KOTOpPOro cTaBuUTCs Aud@epeHnpoBaHHblii 3aueT. TunoBbie BOMPOCHL:

1. Texnuka 6€30MaCHOCTH B XMMHYECKOU J1a0OpaTOpHH.

2. OT4eTHas JOKYMEHTAIMS 110 y4eOHON PaKTHKE.

3. 3ydyeHne XuMHUUYECKOU TTOCYIbI.

4. 3HaKOMCTBO ¢ 1a00paTOPHBIM 000PYIOBAHUEM.

5. Kakue BbI 3HaeTe HarpeBaTelbHbIE IPUOOPHI.
Kpurepuu onieHuBanus:

banmnsrl | Ouenka sk3ameHa TpeboBaHMsI K 3HAHUSAM

100-90 | Otnuuno O11eHKa «OTJIMYHO» BBICTABIIICTCS CTYJEHTY MPHU
NPaBUJIBHOM M TTOJTHOM OTBETE Ha JIBa BOIIPOCA, €CIIH OH
ri1yOOKO ¥ MMPOYHO YCBOMJI MPOTPaMMHBIN MaTepUal,
MCUEPIIBIBAOIIE, ITOCIIETOBATEIBHO, YETKO U JIOTHYECKH
CTPOMHO €ro U3Jaraer, yMeeT TECHO YBSA3BIBATh TEOPHIO C
MIPAKTUKOM, HE 3aTPYIHACTCS C OTBETOM IPU BUOU3MEHEHHUH
3aJJaHUH, UCIIOJIB3YET B OTBETE MaTepUaT Pa3IMIHON
JUTEPATYPhI, TPABIIIEHO 00OOCHOBBIBACT IPHHSITOE
HECTaHAAPTHOE pEIIeHHE, BIaeeT PA3SHOCTOPOHHUMU
HABBIKAMU ¥ MIPUEMaMH BBIITOJIHCHUS TPAKTHYECKHUX 337124 110
(bopMUPOBaHUIO MTPO(PECCHOHATHHBIX KOMITETCHITHIA.

89-80 | Xopomro OneHKa «XOpOoIIO» BBICTABISIETCS CTYIEHTY, KOTOPBII
JIEMOHCTPHUPYET MPOYHBIC TEOPETHUSCKHUE 3HAHUS, BIIAJICET TEpP-

MPIHO.]'IOFPICIZ, ACJIaCT apryMCHTHPOBAHHBIC BBIBOABI U
0606H_IGHI/I$I, MPUBOAUT MPUMEPHI, ITIOKA3BIBACT CBOGOI[HOC
BJIAICHUC PCUBIO, HO ITPHU 3TOM JCJIACT HCCYIIICCTBCHHLIC
OIJ_II/I6I(I/I, KOTOPBIC 6BICTpO HCIIPABIIICT CaMOCTOATCIIBHO UJIN
npu HE3HAYUTEIIbHOM KOppPCKIHH IMPETIOAABATCIICM.

79-60 | YnoBieTBOPUTETHHO Omenka "yJ0BIETBOPUTEIBHO" BBICTABIISIETCS CTYICHTY,
KOTOPBIN IEMOHCTPHUPYET HETITyOOKHE TEOPETUICCKUE 3HAHMS,
MPOSIBIISIET CJ1a00 ChOPMHUPOBAHHBIEC HABBIKM aHATIN3A SIBJICHUI
Y TIPOIIECCOB, HEAOCTATOYHOE YMEHHE JIeNaTh
apryMEHTHPOBaHHbIE BBIBOJIBI U IPHBOUTH IPUMEPHI,
NIOKa3bIBAET HE JIOCTATOYHO CBOOOIHOE BIIA/ICHHE PEYbIO,
TEPMHHOJIOTHEH, IOTHYHOCTBIO M TIOCJIE0BATEIEHOCTHIO
U3JI0KEHHS, JIENIaeT OUIMOKHU, KOTOPBIE MOJKET UCTIPABHUTH
TOJIBKO MPH KOPPEKIIUH MPETOJaBaTEIIEM.

59-0 HeynosnersoputensHo | OnieHKa «HEyA0BIETBOPUTENBHO) BBICTABISAETCS CTYIEHTY IIPH
MPAaBWILHOM U HETOJHOM OTBETE TOJBKO Ha OJIMH M3 BOMPOCOB
WJIY TIPY OTCYTCTBHH MPABUIIbHBIX OTBETOB HA BOIPOCHI,
KOTOPBIN HE 3HAET 3HAYUTEIBHON YaCTH MTPOTPAMMHOTO
Marepualia, HEYBEPEHHO OTBEYAET, JOMYCKAET CEPbE3HBIE
OIIMOKHU, HE UMEET MPECTABICHUN O METOIUKE BBHITIOTHEHUS
MPAKTUIECKON pabOTEHI.




DopmMoil TPOMEKYTOUHOM ATTECTALIUH 110 MPOU3BOACTBEHHOM MPAKTUKE SABJISIETCA 3a4ET, B
MIPOLIECCE KOTOPOTo onpeAensieTcss chopMUPOBAHHOCTh 0003HAUEHHBIX B paboueil mporpamme
KoMreTeHIui. UHCcTpyMeHTOM u3MepeHus: CQOPMUPOBAHHOCTH KOMIETSHIIUN SBIISIOTCS YCTHBII
onpoc o0yJarouuxcs.

3aH_[I/ITa OoT4eTa 110 HpOHSBOHCTBeHHOﬁ IMPAKTHUKE IIPOBOJUTCA B BUAC YCTHOI'O
COGGCGI[OBEIHI/ISI, 110 pe3yJibTaTaM KOTOPOI'0 CTaBUTCH 3a4CT.

TuroBkle BOITPOCHKI:

1. Texauka 6€30MaCHOCTH B XMMHYECKOM J1a0OpaTOpHH.

2. OTueTHast JOKyMEHTAIHS 110 YYeOHOH MpaKTHKeE.

3. Ot6op npo6. Buasl mpoo.

4. OGecrieueHNE KaueCcTBa aHAIN3a U OCHOBHBIE METObI KOJIMYECTBEHHOT'O aHAIH3A.
5. 'omorenu3anus npoOsl 1 ee cokparieHus. O0padoTKa COKpaIeHHOM MPOOEHI.

Kpurepuu onienuBanus:

baner Ouenka | TpeboBaHus K 3HAHUSIM
IK3aMEHa
100 - 60 | 3auer OneHka «3a4eT» BbICTABISETCS CTYACHTY, €CIIU OH IIyOOKO U IPOYHO

YCBOWJI TPOTPAMMHBIH MaTepHuall, HCYSPIBIBAIOIIE, TIOCIICIOBATEIBHO,
YEeTKO U JIOTHYECKH CTPOHHO €ro U3JlaraeT, yMeeT TECHO YBSI3bIBATh
TEOPHIO C MPAKTUKOM, CBOOOIHO CIPABIISIETCS C 3a/1a4aMH, BOIPOCAMU U
APYyruMu BUAaMu IMPUMCHCHU A 3HaHPII>i, MMPpHUYEM HC 3aTPYAHACTCA C
OTBCTOM IIpU BUAOU3MCHCHUU 3a)1aH1/1171, HCIIOJIB3YCT B OTBETC MAaTCpHral
Pa3IMyYHON JTUTEPaTyphl, MPaBUILHO OOOCHOBBIBAET IPUHSITOE
HECTaH/IaPTHOE PEIICHHE, BIIaJeeT Pa3HOCTOPOHHUMH HABBIKAMH U
MMpruE€MaMH BBIITOJIHCHUA MTPAKTUYCCKHUX 3a1a4 110 q)OpMHpOBaHI/IIO
obmenpodeccuoHaIbHBIX KOMITETEHIIUMN.

59-0 Hezauer | OneHka «He3aueT» BBICTABISIETCS CTYJEHTY, KOTOPBIM HE 3HAET
3HAQUYUTENIbHOM YaCcTHU MPOrPaMMHOI0 Marepuaia, HEyBEpEHHO OTBEYAET,
JIOTTYCKAeT CEPhE3HbIE OIMOKH, HE UMEET MPEICTABICHHUI M0 METOUKE
BBITIOJI-

HEHMsI TpakThyeckoit paboTsl. Kak nmpaBuiio, oneHka
«HEYIOBJIETBOPUTENBHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT
IPOJOIDKUTH 00yueHHe 6e3 TOTOIHUTENBHBIX 3aHATUH 110 TaHHON
JUCLIUIINHE.

DopMoii MPOMEKYTOUHOM aTTeCTalluy 10 TPO(HEeCCHOHATLHOMY MOYJIIO SBIISIETCS
sK3aMeH (KBaM(UKAIIMOHHBIN), B Ipoliecce KOTOPOTo onpeensercs cOpMUPOBAaHHOCTh
0003Ha4YeHHBIX B paboueil mporpaMMe KomneTeHuun. MTHCTpyMEeHTOM u3MepeHust
c(OpPMUPOBAHHOCTH KOMITETEHIUH SIBIISIFOTCS] OTBETHI HA 3aJJaHHbIE BOMPOCHI (UETHIPE BOIIPOCA).
K sk3ameny (kBanu(uKalmoOHHOMY) JOITyCKAIOTCS CTYACHTHI, YCIEIIHO OCBOUBIIINE BCE




3JIEMEHTHI MPOTPaMMBI TPO(PECCHOHATTEHOTO MOAYJIS: TeopeTrndeckoit yactu moayist (MIK) u
MPAKTUK, 1 UMEIOIIIKME IO HUM UTOTOBYIO OIICHKY HE HI)KE yI0BJIETBOPUTEIILHOM.

Tunosble BONPOCHI K IK3aMeHY

1. [lonsaTns U TepMuHbl aHanuTUYecKoW xumuu. KonmuectBo BemectBa. Macca
BemiecTBa. Konnentpanus Bemecrsa. CTeneHb YUCTOTHI BELIECTBA.

2. Mertposioruueckiue XapakTEepUCTHKHA METOJ0B aHaiu3a. Jhama3oH u3MepeHus.
[Ipenen obHapyxeHus.

3. [IpaBMIIBHOCTB, BOCIIPOU3BOJMMOCTh M TOYHOCTh aHallM3a, CpelHee 3HAYeHHUE U
CTaHJapTHOE OTKJIOHEHHE.

4, Crangaptaeie  oOpas3iel.  OOpaser; cpaBHEHHS (TpaJyHpOBOYHBIN  oOpasern),
napaJuieNibHbIe OMpPEe/Ie/ICHUs, Pe3yIbTaT aHaIN3a.

5. [Tocyna u obopynoBanue g KauecTBEHHOro aHanuza. [locyna u obopyaoBaHue
JUTSI KOJIMYECTBEHHOTO aHaJn3a.

6. AHanuTuyeckue Bechl. TexHnKa 00MUX aHATUTUYECKUX OTIEPAIIHii.

7. Crnioco0nl1 skcTparupoBanus. [leperonka. OuncTka XUMHUYECKON MTOCYIBI.

8. Buner npo6. IIpo6ootdop Boawl. IIpoboordop mouskl. [IpoGoorbGop pacTeHUit.
[IpoGomoaroToBka.

9. MeTtosl pa3aeneHus U KOHIIEHTPUPOBAHUS dJIeMEHTOB. MacKupoBaHHUE.

10. [Torpemnoctu mpo6ooTOOpa M MPOOOMOArOTOBKU. 3HaueHue mnpoboordopa B

aHaAIN3€E CEIbCKOX03ANCTBEHHBIX 00 BEKTOB.

KpnTepnu OICHUBAHHUA HA JK3aMECHE (KBaJ’[I/I(l)I/IKaIII/IOHHOM):

- 90-100 6am10B - IpU MPABUIIBHOM U TIOJHOM OTBETE Ha YEThIpE BOIIPOCa;

- 80-89 OanoB - mpu MpaBUILHOM U MIOJHOM OTBETE Ha TPU BONPOCa U MPAaBUIBHOM, HO HE
IIOJTHOM OTBETE Ha JIPYroi U3 BOIPOCOB;

- 60-79 Gamna - mpu MPaBHIBHOM M MOJHOM OTBETE Ha JBa BOMPOC WM MPABHIBLHOM H
HEIOJIHOM OTBETE Ha TPH BOIIPOCA;

- 0-59 6anna - npu NpaBUIBHOM U HEMOJIHOM OTBETE TOJIBKO HA OJUH U3 BOIPOCOB WM NIPU
OTCYTCTBHUH NPABUJIbHBIX OTBETOB HAa BOIPOCHI.

KonnuectBo 0ayuioB 90-100 80-89 60-79 0-59

[Ikama orleHUBaHUS 5 4 3 2




