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1. Ouenka chopMUPOBAHHOCTH KOMIIETEHIIUI

1 xypc
1 cemectp

dopmHupyeMble KOMIIETEHIMN:

OIIK-1 - cmocoOHOCTEI0O BOCHPHHHMATH, pPa3BHBAaTh M HCIIOJIB30BaTh TEOPETUUSCKHE OCHOBHI
TPaJUIIMOHHBIX M HOBBIX Pa3/eiioB XUMHH NIPU pellieHUN podeccHoHaTbHBIX 33/1a4;

OIIK-2 - BJIAaACHUEM HABbBIKAMU XUMHYCCKOI'0 3KCIICPUMCEHTA, CUHTCTUYCCKUMU U AHAJTITMTUYCCKUMU
MCTOJaMH MOJYYCHUA U UCCICAOBAHUA XUMHUYCCKUX BCUICCTB U peaKHHfI;

OIIK-4 - crmocoOHOCTRIO pemiaTh 3amadu  NpodeCCHOHAIBHONH  JESITEIFHOCTH Ha  OCHOBE
nHPOpPMALMOHHOW ¥ OuOnmHMorpaduveckoil KyJnbTypel C HOpUMEHEHHEM HH(GOPMAIUOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH W BBIYUCIUTEIBHBIX CPEICTB C YYETOM OCHOBHBIX TpeOOBaHWI
nH(MOPMAITMOHHOHN 0€30TTaCHOCTH;

[IK-3 - BmameHmeMm cucteMoil (yHIAMEHTATbHBIX XHMHUYECKHUX TOHSATHA M METOHOJIOTHYECKUX
ACIICKTOB XMMHHU, (1)OpMaMI/I 1 MCTOJaMH1 HAYy4YHOI'O ITO3HAHUA,

[IK-4 - cnocoOHOCTHIO TPUMEHSITH OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI IMPH OOCYKICHUH
MIOJTYYCHHBIX PE3yJIbTaTOB;

[IK-6 - BnamgeHMeM COBpPEMEHHBIMH KOMIBIOTEPHBIMH TEXHOJOTHSMH TpH I[UIAHUPOBAHWUHU
HCCIIIOBAaHNH, MOIyYeHHH U 00paboTKe pe3ybTaTOB HAYYHBIX DKCIIEPHMEHTOB, cOope, oOpaboTke,
XPaHEeHHUH, PEICTABICHUHN U Mepeade HayqHON HH(OpMAIIUH.

Neo | HaumenoBanu | [lepeuens npoBepseMbIX KOMITETEHITHIA @dopMa KOHTPOJIS IIPU
1/ | € AMCLUIIIHEI MIPOMEXKYTOUYHOU
i aTTecTaluu
1 | Uudopmaruka | OIIK | I1K-6 DK3aMeH
-4
2 | Obmas xumusa | OKIT | OKII | IIK-3 | [IK-4 DK3aMeH
-1 -2
2 cemecTp

dopmMupyemble KOMIIETCHINH:

OK-6 - TOTOBHOCTBIO JICHCTBOBATh B HECTAHJAPTHBIX CUTYAIUSX, HECTH CONUAILHYIO U dTHYECKYIO
OTBETCTBEHHOCTb 3a IIPHUHSTHIE PELLEHUS;

OK-9 - crtocoOHOCTHIO HCIIONIE30BaTh MTPUEMBI OKa3aHVsI IEPBOI TOMOIIIH, METO/TbI 3AIIHUTHI B YCIIOBHUSIX
Ype3BbIYANMHBIX CUTYaIIUH;

OIIK-1 - cmocoOHOCTHI0O BOCHPHHHMMATH, pPa3BHBATh M HCIIOJIB30BaTh TEOPETUUYECKHE OCHOBHI
TPaJIMIIMOHHBIX U HOBBIX Pa3/IelOB XUMHUU NIPU PEUIeHUH TPOECCUOHANBHBIX 33]1a4;

OIIK-2 - BJIAACHHUCM HAaBbIKaAMU XUMHWYCCKOI'0 SKCIICPHUMCHTA, CUHTCTUUCCKUMU U AHAJTIUTUYCCKUMU
METOJaMH IMOJIYYCHUA U UCCIICJOBAHUA XUMUYCCKUX BECUICCTB U peaKunﬁ;



OIIK-5 - crtocoOHOCTRIO K MTOWCKY, 00paboTKe, aHaIn3y HaydyHOW WHMOpMaIuu u HOopMyITUPOBKE HA
WX OCHOBE BBIBOJIOB M TIPSUIOKCHUN

OIIK-6 - BJIaACHHUEM HOpMaMH1 TCXHUKHU 0€30IMaCHOCTH U YMCHUCM PCAIN30BATh UX B J'Ia60paT0pHI>IX nu
TCXHOJIOTHYCCKUX YCIIOBUAX

[IK-1 - cmocoOGHOCTRIO MPOBOAWTH HAy4YHBIE HCCIENOBAHUA IO CHOPMYITHMPOBAHHON TEMAaTHKE H
MOJTy4aTh HOBBIC HAyYHBIC U MPUKIIAHBIC PE3YIbTAThI

IIK-2 - BiajicHWEM HaBBIKAMHU UCIIOJIb30BaHHS COBPEMEHHOM ammmapaTtypbl PU MPOBEICHUN HAYYHBIX
HCCIeI0BaHUN

[IK-5 - cmocobHOCTBIO MpHOOpeTaTh HOBBIE 3HAHUS C MCIOIB30BAHUEM COBPEMEHHBIX HAay4HBIX
METOAOB M BIAJACHWE HWMH Ha YpPOBHE, HEOOXOOUMOM [UIsi pelleHHs 3aAad, HMEOLINX
€CTECTBEHHOHAYYHOE COZEPKAHNUE M BO3HUKAIOLIMX IIPH BBINOJIHECHUN NPO()ECCHOHATIBHBIX (hYHKIIUH

[1K-9 - BnasieHreM 0a30BbIMU OHATHUSAMH YKOJIOTUYECKON XUMUHU, METOJaMH O€30IIaCHOTO O0paICHHS
C XMMHYECKUMH MaTepHallaMU C y4ETOM UX (PU3NYECKMX U XMMHYECKUX CBOMCTB, CIIOCOOHOCTBIO
MIPOBOJUTH OLICHKY BO3MOXHBIX PUCKOB

Neo | HaumeHnoBanue Ilepedyens npoBepsieMbIX KOMIIETEHIUI dopMa KOHTPOJIS
1/ | INCUMIUTMHBI npu
| MPOMEXKYTOYHOMI
aTTecTaluu
1 | Heopranwmueckas OIIK-1 | OIIK | OIIK | OIIK |IIK |IIK |IIK | Ox3amen
XUMHUS -2 -5 -6 -1 -2 -5
2 | BesonacHocTh OK-6 [ OK-9 | IIK-9 3a4er C OIEHKOM
KU3HEIEATEILHOCTH (Tompko st 2018
r.H.)
2 kypc
3 cemecTp

DopMUpyEMBbIE KOMIIETEHIIUU:

OIIK-1 - cnocoOHOCTBIO BOCIIpUHUMATL, pa3BUBATb W HCIOJb30BATH TCOPETUYICCKHUEC OCHOBLI
TPpaAUIHUOHHBIX U HOBBIX pa3ACjIOB XUMHWU IIPU PECHICHUN HpO(l)GCCI/IOHaJ'IBHBIX 3agay,

OIIK-2 - BJIAACHHUEM HABbIKaAMHW XUMHYCCKOI'0 SKCIIEPUMCEHTA, CUHTCTUUCCKUMU U aHAJTIUTHYCCKUMU
MCTOAaMH MOJYYCHUA U UCCICAOBAHUA XUMHUYCCKUX BCUICCTB U peaKHHfI;

OIIK-5 - cnocoGHOCTBIO K TMOMCKY, 00pa0doTKe, aHAN3y Hay4yHOH HHpOpManuu U (opMyIHpOBKE Ha
WX OCHOBE BBIBOJIOB ¥ MPETIOKEHHN

OIIK-6 - BnajieHueM HOPMaMH TEXHUKN 0€30IIaCHOCTH U YMEHUEM PEali30BaTh UX B JIA0OPATOPHBIX U
TEXHOJIOTMYECKUX YCIIOBUAX

IIK-1 - crmocoOHOCTBIO IMPOBOAWTH HAy4YHBIC HCCIEAOBAHUS IO CHOPMYIUPOBAHHON TEMAaTHUKE H
MOJIy4aTh HOBbIE HAYYHbIE U TPUKJIIAJIHBIE PE3YJIHTATHI

[IK-2 - BiajeHrieM HaBBIKAMH MCIIOJIB30BAHUS COBPEMEHHOM arapaTypsl MPU MPOBEJICHUN HAYYHBIX
HUCCIEN0BAaHUN



[IK-5 - cmocoGHOCTRIO TPHOOpeTaTh HOBBIE 3HAHUS C HCIONB30BAHWEM COBPEMEHHBIX HAYIHBIX
METOJIOB M BJaJICHUE HMMHU Ha YpPOBHE, HEOOXOJUMOM JUIs pEIICHHS 3aj]ad, WMECIOIINX
€CTECTBCHHOHAYYHOC COJICP)KaHUE M BOSHUKAOIIUX MPH BHITIOJTHEHUN POPECCHOHATBHBIX (DYHKITHIA

IIK-9 - BnageHremM 0a30BbIMU HOHATHSIMH SKOJIOTHYSCKON XUMUH, METOAAMH 0€30I1aCHOr0 O0PaICHHS
C XMMHYECKUMH MaTepHallaMi C y4eTOM WX (U3NYECKHX W XMUMHYECKHX CBOWCTB, CIIOCOOHOCTHIO
MIPOBOJIUTH OIICHKY BO3MO>KHBIX PUCKOB

Ne | HaumeHnoBaHue Ilepeuenn npoBepsieMbIX KOMIIETEHIIMMN dopma
/T | AUCIUTLIMHBL KOHTPOJIA
npu
MPOMEKYTOT
HOU
aTTecTaluu
1 Heoprannueckas | OIIK | OIIK | OIIK | OIIK | IIK [IIK [IIK DK3aMeH
XUMUS -1 -2 -5 -6 -1 -2 -5
3 Xumus [IK-9 | Ox3amen
OKpY>Karolen
Cpelibl
4 cemecTtp

DopMUpyEMbIE KOMIIETEHIIUU:

OIIK-1 - cnocoOHOCTBIO BOCHPUHMMATH, Pa3BUBATh W HCIIOJIB30BaTh TEOPETUUYECKUE OCHOBBI
TPaJULUOHHBIX ¥ HOBBIX Pa3/elOB XUMHHU IPH peIICHUN NPo(ecCHOHaTIbHBIX 33/1a4;

OIIK-2 - BJIAACHHUEM HaBbIKaMU XUMHYCCKOI'0 SKCIICPUMCEHTA, CUHTCTUYCCKUMHU U AHAJTITMTUYCCKUMU
MCTOJaMM IMOJIYYCHUA U UCCIICJOBAHUA XUMHUYCCKUX BCUICCTB U peaKum‘/'I;

OIIK-5 - criocoOHOCTBIO K TIOUCKY, 00pabOTKe, aHAIN3Y HAaydHOW WH(pOpMAIMK U (POPMYITHPOBKE Ha
MX OCHOBE BBIBOJIOB H MPEUIOKCHUI

OIIK-6 - BnajieHueM HOPMaMH TEXHUKN 0€30IMaCHOCTH U YMEHUEM PEali30BaTh UX B JIAOOPATOPHBIX U
TEXHOJIOTMYECKUX YCIIOBUSAX

IIK-1 - crmocoOHOCTRIO MPOBOAMTH HAayYHBIE HCCIEIOBAHUSA HO CHOPMYIMPOBAHHOW TEMaTUKE M
MOJTy4aTh HOBbIE HAYYHBIE M PUKJIAIHbIE PE3YIbTATHI

[IK-2 - BiajieHreM HaBBIKAMH MCIIOJIb30BAHUS COBPEMEHHOM armnapaTyphl MPH MPOBEICHUN HAYYHBIX
HUCCJIIEI0OBAHUI

[IK-5 - cmocoOHOCTRIO MpUOOpeTaTh HOBBIE 3HAHUS C HCIIOJIB30BAHMEM COBPEMEHHBIX HAay4HBIX
METOJIOB W BJaJ€HHE WMH Ha YpOBHE, HEOOXOJMMOM /ISl pelIeHHs 3a7ad, WMEIOIINX
€CTECTBEHHOHAYYHOE COJICPIKAHNE ¥ BO3HUKAFOIIMX TPH BHIMOJHEHHN TPO(ECCHOHATBHBIX (QYHKITHHA

I1K-9 - BJIaACHUCM 0a30BBIMH IMOHITUSIMH SKOJIOTHUYECKOI XUMHH, METOAAMH 0e30ImacHoro O6pa]l[eHI/I}I
C XUMHUYCCKMMU MaTe€puajiaMu € YU4ETOM HUX (1)I/ISI/I‘ICCKI/IX N XUMHYCCKHUX CBOI71CTB, CIIOCOOHOCTEIO
IIPOBOJUTH OLICHKY BO3MOXXHBIX PHCKOB



Ne | HaumenoBaHue ®dopma
1/ | AUCIUAILIMHEI [lepeueHnb MpoOBEPSIEMBIX KOMITCTEHITHIA KOHTPOJT
I S TIpH
TIPOMEK
YTOUYHOUI
arrecra
187071
1 | CoBpemennas OK OIIK IIK | Dx3amen
XAMUSA 1 -5 -6 -9
XHUMHYECKast
0€e3011aCHOCTh
2 | Ananutnueckas OIIK | OIIK | OIIK [ OIIK | IIK-1 | IIK-2 | IIK DK3aMeH
XHAMMST -1 -2 -5 -6 -5
5 cemecTp

dopmMupyemble KOMIIETCHINH:

OIIK-1 - cmocoOHOCTBIO BOCHPUHUMATh, Pa3BHBATh U HCIIOJB30BaTh TEOPETHUCCKUE OCHOBBI
TPaJIMIIMOHHBIX U HOBBIX Pa3/Ie]OB XMMUU NIPU PEUICHUH TTPOGECCUOHANBHBIX 33j1a4;

OIIK-2 - BJIaICHUEM HaBbIKaMHW XUMHYCCKOI'0 3KCIIEPUMEHTA, CUHTCTHUYCCKUMU U aHAJIMTUYCCKUMU
MCTOJaMH IMOJYYCHUA U UCCIICAOBAHNUA XUMUYCCKUX BCUICCTB U pCaKHI/Iﬁ;

OIIK-5 - criocoOHOCTBIO K TIOMCKY, 00pabOTKe, aHAIU3Yy HaydYHOW WH(pOpMAIMK U (GOPMYITHPOBKE Ha
MX OCHOBE BBIBOJIOB H MPEUIOKCHUI

OIIK-6 - BnaseHueM HOPMaMH TEXHUKU 0€30IIaCHOCTH M YMEHUEM PEaIM30BaTh UX B JIAOOPATOPHBIX U
TEXHOJOTHYECKUX YCIOBHUIX

IIK-1 - crmocoOHOCTBIO MPOBOAWTH HAy4YHBIC MCCIICAOBAHUS IO CHOPMYIHUPOBAHHON TEMAaTHKE U
IOJIy4aTh HOBBIE HAYYHBIE U IPUKIIAIHBIE PE3YIIbTATHI

[1K-2 - BiajeHWEM HaBBIKAMHU UCIIOJIb30BaHMSI COBPEMEHHOH ammapaTypbl IPY NPOBEICHUN HAYYHBIX
HUCCIIEIOBAaHUN

IIK-5 - cmocoOHOCTRIO MpuOOpeTaTh HOBBIE 3HAHUS C HCIIOJIB30BAHHMEM COBPEMEHHBIX Hay4HBIX
METOAOB M BIAQJEHWE HMH Ha YPOBHE, HEOOXOOUMOM [UIs peIleHHs 3aAad, HMEIOLINX
€CTECTBEHHOHAYYHOE COJIEPYKAHNE M BO3HUKAIOIIMX TPH BHIMOJHEHHN TPO(ECCHOHATBHBIX (QYHKITHHA

Ne Hanmenosanue [lepeuens npoBepsEMBIX KOMIIETEHINH ®dopma
/o JTUCITUTUTAHBI KOHTPOJIA MTPH
IIPOMEKYTOUHOM
aTTecTaluu
1 Crpoenue OIIK Ox3ameH
BEIECTBA -1
2 AHanutnyeckas OIIK [ OIIK | OIIK | OIIK |IIK-1 [IIK-2 | [IK | Ox3amen
XUMUS -1 -2 -5 -6 -5




3 Opranudeckas OIIK | OIIK | OIIK | OIIK | IIK-1 | [IK-2 | [IK | Ox3amen
XUMHS -1 -2 -5 -6 -5

6 cemecTp
dopMHUpyeMbIe KOMITCTEHIHH:

OIIK-1 - cmocoOHOCTEI0O BOCHPHHHMATH, pPa3BHBAaTh M HCIIOJIB30BaTh TEOPETUYSCKHE OCHOBHI
TPaJIMIIMOHHBIX U HOBBIX Pa3/Ie]IOB XUMUU NIPU PEUICHUH TPOGECCUOHANBHBIX 33j1a4;

OIIK-2 - BJIaACHHUEM HABbIKAMU XUMHYCCKOI'0 3KCIICPUMCEHTA, CUHTCTUYCCKUMHU U aHAJTITUTUYCCKUMU
METOAaMHU MOJYUCHUA U UCCICAOBAHNA XUMUYCCKUX BCUICCTB U peaKuHﬁ;

OIIK-5 - criocoOHOCTBIO K TIOUCKY, 00pabOTKe, aHAIN3y HaydHOW WH(pOpMAIMK U (GOPMYITHPOBKE Ha
HX OCHOBE BBIBOJOB U HpC,HJ'IO)KCHI/Iﬁ

OIIK-6 - BnageHueM HOpMaMH TEXHUKU O0€30IIaCHOCTH M YMEHUEM PEaIM30BaTh UX B JIAOOPATOPHBIX U
TEXHOJIOTMYECKHUX YCIOBHSX

IIK-1 - crmocoOHOCTBIO MPOBOAWUTH HAy4YHBIC UCCICAOBAHUSA IO CHOPMYIHUPOBAHHON TEMAaTHUKE H
MOJIy4aTh HOBBIC HAyYHBIC U MPUKJIAHBIC PE3YIbTaThI

[IK-2 - BrmajeHreM HaBBIKAMH HCIIOH30BAHUS COBPEMEHHOH armapaTypsl MPH MPOBEICHUN HAYIHBIX
HUCCIIEIOBAaHUN

[IK-5 - cmocobHOCTRIO MpUOOpeTaTh HOBBIE 3HAHUS C HCIOIB30BAHUEM COBPEMEHHBIX HAYWHBIX
METOAOB M BIAQJACHWE UMM Ha YPOBHE, HEOOXOOUMOM [UIsi peIleHHs 3aAad, HMEIOLINX
€CTECTBEHHOHAYYHOE COIEPKAHNE M BO3HUKAIOLINX IPH BHINOJIHEHUN NPO()ECCHOHATIBHBIX (PYHKIIUHA

Ne | Haumenosan | [lepeuens npoBepseMbIX KOMIIETEHINH @dopmMa KOHTPOJIS ITPU
n/n | ue MIPOMEKYTOUHOMN
JTUCIUTIITAHBI aTTecTaluu

1 Oprannuecka | OIIK | OIIK | OIIK [ OIIK | IIK | [IK-2 | IIK [ Ox3amen

ST XUMUS -1 -2 -5 -6 -1 -5

2 ®usnueckas | OIIK | OIIK [ OIIK | OIIK | IIK | IIK-2 | IIK | Dx3amen
XUMUAS -1 -2 -5 -6 -1 -5

3 Beruuciuren | OIIK | ITK-6 DK3aMeH
bHBIE -3
METOJIBI B
XAMUHA

7 cemecTp

dopMupyemble KOMIIETEHIUU:

OIIK-1 - cmocoOHOCTHI0O BOCHPHHHMMATH, pPa3BHBATh M HCIIOJIB30BaTh TEOPETUUYECKHE OCHOBHI
TPaJIMIIMOHHBIX U HOBBIX Pa3/IelOB XUMHUU NIPU PEUIeHUH TPOECCUOHANBHBIX 33]1a4;

OIIK-2 - BJIAACHHUCM HABbIKAMHU XUMHWYCCKOI'0 SKCIICPHUMCHTA, CUHTCTUYCCKMMU U AHAJTIUTHUYCCKUMU
METOJaMH IMOJIYYCHUA U UCCIICJOBAHUA XUMUYCCKUX BECUICCTB U peaKunﬁ;



OIIK-5 - crtocoOHOCTRIO K MTOWCKY, 00paboTKe, aHaIn3y HaydyHOW WHMOpMaIuu u HOopMyITUPOBKE HA
WX OCHOBE BBIBOJIOB M TIPSUIOKCHUN

OIIK-6 - BJIaACHHUEM HOpMaMH1 TCXHUKHU 0€30IMaCHOCTH U YMCHUCM pCAIN30BaATh UX B J'Ia60paT0pHI>IX u
TCXHOJIOTHYCCKUX YCIIOBUAX

[IK-1 - cmocoOGHOCTRIO MPOBOAWTH HAy4YHBIE HCCIENOBAHUA IO CHOPMYITHMPOBAHHON TEMAaTHKE H
MOJTy4aTh HOBBIC HAyYHBIC U MPUKIIAHBIC PE3YIbTAThI

IIK-2 - BiajicHNEM HaBBIKAMHU UCIIOJIb30BaHHS COBPEMEHHOM amapaTyphbl PU MPOBEICHUN HAYYHBIX
HCCIeI0BaHUN

[IK-5 - cmocobHOCTBIO MpHOOpeTaTh HOBBIE 3HAHUS C MCIOIB30BAHUEM COBPEMEHHBIX HAay4HBIX
METOAOB M BIAJACHWE HWMH Ha YpPOBHE, HEOOXOOUMOM [UIsi pelleHHs 3aAad, HMEOLINX
€CTECTBEHHOHAYYHOE COZEPKAHNUE M BO3HUKAIOLINX IIPH BBINOJIHEHUH NPO()EeCCHOHATBHBIX (HYHKIUH

Neo | HaumeHnoBanue IIepedyeHs npoBepsAEMBIX KOMIIETEHIIUI dopMa KOHTPOJIA
1/ | IMCIMILUIMHBEL IIpH TPOMEKYTOUHOU
o aTTecTaluu
1 | Xumuueckue OIIK Ox3ameH
OCHOBBI -1
OMoJIOrn4ecKux
IIPOLIECCOB

2 | ®usnueckas xumug | OIIK | OIIK | OIIK | OIIK | IIK | IIK | IIK | Ox3amen

3 | Beicokomonekysp | OIIK | OIIK DK3aMeH
HbIE€ COCTUHEHUS -1 -2
4 | KBanToBas xumus OIIK DK3aMeH
-1
5 | Xpomarorpaduuec I[IK | IIK | Ox3amen
KWW KOHTPOIh 2 |5
HeTera3oa00bIYn

U iepepaboTKu

8 cemectp
DopMUpyEMbIE KOMIIETEHIIUU:

OIIK-1 - cnocoOHOCTBIO BOCIIpUHUMATL, pa3BUBATb W HCIOJIb30BATb TCOPECTUYCCKHUC OCHOBLI
TPAAUIIMOHHBIX XU HOBBIX Pa3aCiiOB XUMUU IIPU PCIICHUN HpO(i)eCCI/IOHaHBHBIX 3aaa4,

OIIK-2 - BJIAACHHUEM HAaBbIKaMU XUMHYCCKOI'0 SKCIICEPUMEHTA, CUHTCTUYCCKMMU U aHAJIUTUYCCKUMU
MCTOJaMH MOJYYCHUA U UCCICAOBAHUA XUMHUYCCKUX BCUICCTB U peaxunﬁ;

[IK-2 - BnajieHneM HaBBIKAMH UCTIOJIH30BAHHS COBPEMEHHOH anmapaTypsl IIPU MTPOBEICHUH HAYYHBIX
HCCIICJOBAHUM;



I[IK-8 - BJIaICHUEM OCHOBHBIMH XHMHUYCCKHUMHU, (1)I/ISI/I‘IGCKI/IMI/I U TCXHUYCCKUMHU aCIICKTaMH
XUMUYCCKOI'0 MPOMBIIIIJICHHOTO IMTPOU3BOJACTBA C YUCTOM CBIPBEBBIX U QHCPICTUUCCKUX 3aTpaT.

Ne | HaumenoBanue | [lepedeHs mpoBEpSIEMbIX KOMITCTEHITHIA ®dopma KOHTPOJIS IPU
/1 | JUCLUILINHEI MPOMEKYTOUHOU
aTTecTalnun
1 XumMuueckas OIIK IIK | Dx3amen
TEXHOJIOTHS -2 -8
2 Ddusunueckue OIIK TIK DK3aMeH
METOJIBI -1 -2
HCCIeN0BaHUN
3 Kommongnas OIIK | OIIK OKk3aMeH
XUMUS -1 -2

2. OueHoOYHbIE CpeaCcTBa . .
BY BO «CYPI'YTCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»

MexAuCIUITITMHAPHBINA TeCT sl OLIEHKU c(pOPMUPOBAHHOCTH KOMIICTEHIIMI CTYICHTOB,

oOyyaromuxcs no Hanpasienuto 04.05.01 ©YHIAMEHTAJIbHAA U ITPUKIIAJHAA XUMUA

Crnenmanuzanusi: He TeXUMHUS

baHK TecTOBBIX BOITPOCOB C OTBETAMH

Nune
KC
KOMII
€TEHI]
0%

JUCHHUITIIIMHA

TECTOBBIN BOIIPOC

COACPIKaHUC

MpaBUJIbHBIN
OTBET

OIIK

Heopranuueckas
XUMHS

1. Tlpu B3aMOJEHCTBUY 3TOM COJIM C KOHIIEHTPUPOBAHHOM
CEPHOU KUCIIOTON 00pa3yeTcss MacIsTHUCTAs JKUKOCTb,
KOTOpasi CaMOBOCIUIAMEHSIETCS TIPU TIOTHECEHUU Oymaru:

a) KMnOg4

6) KoMnOq

B) K2CrO4

F) K5Cr,07

2.JlanHOE BemiecTBO B KOHIEHTparwu 15% u 6ojee oTHOCHTCS

K IpeKypcopam, a B kornenrpamun 0,3—0,5 % -

HEOOXOIMMBIM BEIIIECTBOM B IHIICBAPCHUN

a) HzSO4

6) HCI

B) CH;COOH

r) KMnO4

la
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XuMuueckue
OCHOBBI
OMOJIOrHYECKUX
MPOIIECCOB

1.C0o>KHBIE JTUITU/IBI HAPSITY C OCTATKaMH MHOTOaTOMHBIX
CIMPTOB U BBICHIMX XHPHBIX KHCIIOT COAEPIKAT:

a) MTOJTMH30IIPEHONIBI

0) menTuIbI

B) a30TCoOJIeprKallie COeAMHEHNs, (OCHOPHYIO KUCIIOTY,
YTIJIEBOJIBI

T') TIOJINAMHUHOTIOJINKapOOHOBBIE KHUCIIOTHI

1) TIOJINIMKIIMYECKUE CITUPTHI

2.IlonuHyKIEOTHIHBIE IETIN B IByXCIHPAIbHON MOJEKYIIe
JHK ynepxxusarorcst:

B) M 1)




a) KOOPIMHAIMOHHBIMH CBS3SIMH

0) BOTOPOTHBIMU CBSA3SIMH

B) HOHHBIMH CBS3IMH

T) THAPOGOOHBIMI B3aUMOIEHCTBHAMHU

Ananutnyeckas
XAMUS

[IpoTrodunbHbIe pacTBOPUTEIH, XapaKTEPU3YIOTCS TEM, UTO
a) MOBBIIIAIOT CUITY PAaCTBOPEHHBIX B HUX KUCIIOT;

0) MOHM)KAIOT CHITy PACTBOPEHHBIX B HUX KHCIIOT;

B) MOBBIMIAIOT CHITY PACTBOPEHHBIX B HUX OCHOBAaHUI;

T') IOHWXKAIOT CHJTy PACTBOPEHHBIX B HUX OCHOBAHUH

B kauectBe 3JICKTPOAOB CPAaBHEHHA UCIIOJIB3YIOT:

a) TUTATHHOBBIH

0) xnopuacepeOpTHBIN
B) KaJIOMEJIbHBII

') BOAOPOIHBII

6), B)

Opranunueckas
XUMHUA

1. Kakue coetnHEHUs apOMaTHYECKOTO psiaa 00pa3yloTcs Npu

HarpeBaHuM XJIOPUCTOTO H'HI/ITPO(beHI/IJ'I,I[I/IaBOHI/Iﬂ C
MCTAHOJIOM:

a) M-HATPoa300eH30; 0) a30KCHOCH30IT; B) HUTPOOSH30I;

r) 4,4-1UMeToKCcHa300eH30m1?

2.Kakue U3 nepevrcieHHbIX COSJMHEHUI MOTYT OBITh
HCIIOJIb30BaHbI KaK NCXO/HbIE COSIMHEHUs U1 cuHTe3a 3,4-
JUMETHITHO(hEHA:

a) 2,3-auMeTunoyTaHauanb, 0) rekcananoH-3,4, B)
TeKCaHAMOH-2,5, 1) alleTUJIAlleTOH.

dusnueckass XUMHU

1. ASEOTPOITHBI PACTBOP- 2TO PACTBOP

1. Tlap Hajg KOTOPHIM UMEET TOT K€ COCTAaB, UTO U
KHUJIKOCTD.

2. Ilap Hax koTOpBIM OoJiee oboraleH
JICTKOJICTYYUM KOMITOHCHTOM.

3. Hwmeromuii camyro OONBIITYIO MOJSIPHYIO Maccy.

4. Heneryuero BemiecTsa.
5. CoOOTBETCTBYIOUIMH TOYKE 3BTEKTUKH.
2.TEMIIEPATYPA KPUCTAJUIM3ALINN
JIMHEMHO 3ABUCUT OT KOHLIEHTPALIUU
BTOPOT'O KOMIIOHEHTA

1.J1711 KOHIEHTPUPOBAHHBIX UJICAJIBHBIX
pacTBOpOB.

2.J17151 KOHIIEHTPUPOBAHHBIX PEATbHBIX
pacTBOpOB.

3. lns uaeanbHbIX pa30aBIeHHBIX
pacTBOpOB.

4.]1ns1 HenieanbHBIX PaCTBOPOB.
5.1 cCOBEpLIEHHBIX PaCTBOPOB.

1.1
2.3

BricokoMonekynsaspH
ble COeIMHEHUS

T31.CTpyKTypHBIM 3BE€HOM LEIUTIONO3bI SIBIISIETCS

a) a-TIIOKO03a
0) B-rimoko3a
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B) B-bpykro3a
r) B-pubosa

1) @-aMUHOKHCIIOTa

T32. Kakas rpynma aToMOB SBJISETCA CTPYKTYpHBIM
3BEHOM MaKpOMOJIEKYJIBI

...=CO-NH-CH;-CO-NH-CH>-CO-NH-CH,-...?

a) -NH-CH,-

6) -CO-NH-

B) -CO-NH-CH,-CO-NH-
r) -NH-CH,-CO-

2r

Crtpoenne BemecTBa

T3 1. KakuM u3 mpoueccoB Ha MPUBEICHHOM quarpamme
JIy4Ille BCETO MPeJICTaBIIeTCs (IIyopeCceHIINS:

S +—c
! e T

A B D E

3Heprua —=

mgoQw»

T3 2. Kakue u3 Bu0B kosiebanuii mosiekyisl CO2,
n300paKEeHHbIE HIXKE, SIBISIFOTCS aKTUBHBIMU B
nH(ppakpacHOM auanazone (BbIOEPUTE OUH MTPABUIILHBIH
OTBET):

@00

v,(1 388 cm™!)
I

v,(667 cm™1)
11

@@ @

v3(2 349 cm™)
it
- rtombko [ m II;
- L I u I
- tomneko [ u III;
- HHM OJHO;
- tomnbko II u IIT

I, T u I

KBanToBas xumus

T3 1. B xBaHTOBOIl MeXaHHWKE H3MEpPEHHS JIByX Pa3IMIHBIX
(U3MIeCKUX CBOWCTB TMPEICTABIAIOTCS omeparopamu A u B.
3HaueHUs JTUX ABYX H3MEPSIEMBIX BEJIUYMH MOXKHO Yy3HATh
TOYHO U OJHOBPEMEHHO, €CIIU:




- coOcTBeHHBIE (QYHKIIMH omepatopa A  o0OpasyioT
OPTOHOpPMANIFHBIE HabOp W COOCTBEHHBIE (YHKIUH | OMEPaTOPHI
omeparopa B oOpasyroT opToHOpMAaNBHEII HAOOD; A u B

- cobOcTBeHHBIE GYHKINU 000mX omepaTtopoB A u B Moryt | kKomMmmyTHpY
OBITH HOPMAJTU30BaHBI; 0T

- omepatopsl A u B kommytupyror;

- coOcTBeHHBIE 3HaueHHss oOoux omepatopoB A u B
SIBJISIFOTCSI BEIIECTBEHHBIMU YUCIIaMU;

- omepaTtopsl A 1 B apMuTOBHI.

T3 2. Usnydenue d9acToTOil V BHIOMBAET 3JIEKTPOHBI CO
CKOPOCTBIO Ve U3 UUCTON MOBEPXHOCTHU Kallus B Bakyyme. Kakoe
13 HIDKCTIPUBEICHHBIX YTBEPKACHUN SBIISCTCS CIIPABEAIMBBIM
10 OTHOIICHHMIO K YKa3aHHOMY SIBIICHHIO: MHUHHIMAJbHA

- Oomec MHTCHCUBHBIM WCTOYHUK H3Iy4CHHE YacTOTOM V | 1  3HEprus,
BBEIOMBAET AJIEKTPOHBI CO CKOPOCTHIO OOJIBIIEH, YeM Ve; HeoOxoanma

- SBJICHHE Jy4llle BCEro OOBACHIETCS TEOPETUYECKH C | A UL
UCIIOJIb30BAaHUEM BOJTHOBOW MOJIEINIU CBETA; BBIOMBaHUS

- yacroTa HaxoauTcs B UK-nuamnasowne; 3JIEKTpOHA

- MUHUMAJIbHAs SHEPTH, HCO6XO[[I/IM351 JJIA BBIOMBaHUS u3 MCETajlia
3JIEKTpOHa U3 MeTaina pagHa hv - 1/2(mve?); paBua hv -

- W3JIyYeHHe YacTOTOM 2V BbIOMBAET 3IEKTPoHBI co | 1/2(mve?)
CKOPOCTBIO 2Ve

1.Kaxkoit MeTas HCHoNb3yeTcst ISl U3BIICUCHUS] MEIN 3
pacTtBOpa cynbdara Mean?
A. Na
B. Ag
C. Hg 1.D. Fe
D. Fe
T —— 2. CKOJIBKO MOJIE PaCTBOPEHHOIO -
BEIICCTBA COACPIKUTCA B In ACOUMOJIAPHOTO
pactBopa?
a) 0,2Mo011b 6) 1momb
B) 0,1Mou1b r) 0,01momb
3.

Konnongnas xumust

K nopsMbIM 351€KTPOKMHEHUYECKUM SIBICHUSIM
OTHOCSITCS:

1. sBJIEHUS, TPOTEKAIOIINE CAMOIIPOU3BOJIBHO B Y3KHX
KaluIsipax MpU CMauyMBa€MOCTH CTEHOK KUAKOCTBIO;
2. SIBJICHUS arperamuy U CeANMEHTAITIHN YaCTHIT;

3. sBJIEHUS], BOSHUKAIOIIIKE I10]] JCHCTBHEM BHEITHETO

JIEKTPUYECKOTO 0111 (JIEKTPOdOope3, HEKTPOOCMOC);

4. ABNeHMs, B KOTOPBIX MPU MEXaHUYECKOM
MepeMenIMBaHIH OHOH (ha3bl OTHOCHUTENHHO IPYTON
BO3HHKAET 3JIEKTPUUECKUI MOTEHIHAN (TIOTEHIH A
MIPOTEKAaHUS M OCEIaHus);

Binsane JUCTIEPCHOCTHU HAa BHYTPEHHEEC TaBJICHUC B
Karui€ XuIAKOCTHU TEM BBIIIC, YCM. ..

1. Bble ee TTOBEPXHOCTHOC HATSXKCHHUE,

2. HIKe ee TTOBEPXHOCTHOC HATSXKCHHUE,

3. He 3aBUCHT OT MOBCPXHOCTHOI'O HATSIPKCHMUS.




Ddusunueckue
METOIBI
HUCCIIEIOBAHUS

[MornomeHue 3MEeKTPOMAarHUTHOTO U3ITYYCHUS
BEIIIECTBOM 3aBUCHT OT

1) MHTEHCUBHOCTH CBETOBOT'O TIOTOKA

2) pUpOIBI BEMIECTBA

3) TONIIUHBI MTOTJIOIIAIOIIETO CITOS

4) comeprkaHUsl BEIIECTBA B aHATTM3UPYEMOM PacTBOpe

PacTBOpHI CpaBHEHUS 3TO:

a) pacTBOPBI, C TOUHO U3BECTHOM KOHIIEHTpAIIUEH;
0) paboune pacTBOpHI;

B) PacTBOPHI, COMIEpIKaIINe BCE KOMITOHEHTHI, KPOME
OTIPEIEIISIEMOTO BEIIECTBA.

OIIK

Heopranuueckas
XUMHS

1. VYKaxuTe, 3IEKTPOIHU30M BOJHOTO PACTBOPA KAKOTO
BEIECTBA MOXKHO MOJIYYUTH BOJOPOSL:
a. CuSQq
6.AgNO3
B.CuCl;
r. NaCl
2. Jliist Toro, YTOOBI HCCIIENOBATH OKMCIUTELHEIE
CBOMCTBA MEPOKCHIA BOJJOPO/IA, Er0 CIEAYET CMEIIaTh C:
a) KI
6) KMnO4
B) KNO3
r) PbS

Anamutnyeckas
XUMUAS

B kauecTBe THTpaHTa npu
KOMIUICKCOHOMETPUYECKOM TUTPOBAHUU
HauboJee YaCTo UCTOIB3YIOT
1. Hutpunorpuykcycnyto kuciory (HTY),
KOMIUIEKCOH |
2. STWICHINAMUHTETPAYKCYCHYIO KUCIOTY
(BATY), komruiekcon 11
3. TpaHc-1,2-IMaMHHIIMKIOT€KCAHTETPAYKCYCHYIO
kucnoty (ALTA), kommiekcon [V
4. NBYHaTpUEBYIO COJIb
STUJICHUAMUHTETPAYKCYCHON KHCTIOTHI
(BATA), kommiekcon 111

1.4

Oprannueckas
XMMUS

1.Kakoii peareHT HeOOX0ANUM IS IPEBPAILCHUs TUPUANHA B
2-Oy TUIITUPUIHH:

a) BUCI/AICls,

6) BulLi,

B) OyteH-1 + H2SOs4,

r) CsH,CHO/OH

2.K xakoMy TUIy OTHOCUTCS PEeaKLusl JUEHOBOIO CUHTE3a:
1. HyxneodpunsHoe 3amenienue;
2. DnexTpopUIbHOE 3aMELICHUE;
3. IuKIOmpHCOEeIUHEHNE;
4. DnexTpoMIbHOE MPUCOETUHEHHE;
5. DnumuHupoBaHue?

6) BuLi

dusnueckass XUMU

T3 1. lns uero ucnonab3yeTcs IEPeroHka cMeceil JKUAKoCTen?
- JUIg KOHIICHTPUPOBAHMUS,
- i pa30aBIICHUS;




- U1 BBINTAPUBAHMUS;
- U1 9KCTPaKINHY;
- U1 pa3JeliCHNs] Ha KOMIIOHEHTHI
T3 2. Kakum crmoco60oM a3eoTporr MOXKHO pa3aesuTh Ha
COCTaBJIAIOLINE KOMIIOHEHTHI?
- IIPOCTOU NMEPETrOHKOM;
- TIEPEroHKOM ¢ BOJASHBIM MapoM;
- (paKkUMOHHOW NEePETOHKON;
- XUMHMYECKHUM CBSA3bIBAHHEM OJHOTO U3 KOMIIOHEHTOB,
- pekrudukanuen

BricokomonekynsapH
bl€ COEAMHEHUS

T31.Kakue w©3 TmpUBEACHHBIX COCAMHEHHM MOXKHO
HCIIONBF30BaTh B KadueCTBE MOHOMEpa IPH IPOBEICHUU
NOJUMEPU3AIUN ISl TONYYCHHUS] TOJIMBUHUIAIIETATA
(ITBA) B cpene pactBopuTes?

a) CH,=CH-0-CO-CHj3

6) HOOC-C¢H4-COOH

B) HO(CH_);:COOH

r) CH,=CH-CN

la

dusnueckue
METOMBI
HCCIEIOBaHU

YcTaHOBUTE COOTBETCTBHUE:

Obnactsb - XapaxTep criektpa OM u3ydeHus
1) Yd-o6nacth a) KojeOaTeNbHbIHN

2) UK-061acte 0) 31eKTpOHHBII

OnTHYeCcKU-aKTUBHBIMU BEIIECTBAMH HA3bIBAIOTCS:
a) HEOpraHWUYECKHE;

0) criocoOHBIC BpallaTh IIOCKOCTh MOJISPU3AIINNT;
B) HECIIOCOOHBIE BpAINIATh IUIOCKOCTh MOJISIPU3AIIUH

1) -6
2) - a)

0)

Xpomarorpapudeck
Wl KOHTPOJIb
HeTera3o00bI9H U
nepepaboTKu
(TOJIBKO
HE®TEXUMUKIT)

HcTounukom Hanbosee HEHHONW FeOXUMHUECKON
nHpopmanuu B HeTea00bIue ABIAIOTCS
pe3yabTaThl aHAIN3a METOIOM:

1) I'a30-xuaKOCTHOI Xpomarorpaduun

2) I'azoBoii xpomatorpadun-Macc-crieKTpoOMeTpun
3) UonHoit xpomaTorpadpuu

Xpomarorpapuueckue pa3iesieHus: UCIOJIb3YIOT B
a) KOJTMYEeCTBEHHOM aHaJu3e,

0) KaueCTBEHHOM aHaJIU3e,

B) M B KAYECTBEHHOM U B KOJIMYECTBEHHOM aHAIN3eE.

1)
2)

KOJ'IJ'IOI/I}_IHEU[ XUMUA

JlucriepcHbIe CUCTEMBI MOTyYatoT METOAOM (-aMH):
1. yneTpaduiabTpanmy;

2. IUCTIEPIrUPOBAHMUS U KOH/ICHCAIHH;

3. DIIEKTPOXUMHUYUECKUMHU;

4. muddy3uOHHBIM;

IToBepXHOCTHAsI aKTUBHOCTh g XapaKTEPUIYET
crnocobnocts [TAB...
1. mMOBBINIATH MOBEPXHOCTHOE HATSHKECHHE;




2. TIOHWXKATh MOBEPXHOCTHOE HATSHKCHHE,;
3. K COMIOOWIM3aMH.

OO0masg XxumMus

Yucno -anexktpoHoB B Fe2 + (Z =26) He paBHa
A. p-anextpons! B Ne(Z = 10)
B. s-anekrponst B Mg(Z = 12)
C. d-anextponsl B Fe(Z = 26)
D. p-anexrpounst B CI(Z = 17)

Kaxas u3 npennoxeHHbIX 10CIe0BATEIbHOCTEN
COOTBETCTBYET NPABHIFHOMY H3MEHEHHIO IIEPBOTO
MOTEHIINAJIa HOHU3ALINH:

1. B>C>N>0>F;

2. B<C<N<OKF

3. B>C<N>0KF

4, B<C>N>0>F;

XuMuueckast
TEXHOJIOTUSA

[Ipon3BOACTBO OpraHUYECKUX PEAKTUBOB, IPENapaToB U
JIEKapCTBEHHBIX BEIIECTB OTHOCUTCS K:

1. TEXHOJIOTUH OCHOBHOTO OPTaHWYECKOTO CHHTE3a;

2. BEICOKOMOJIEKYJIAPHON TEXHOJIOTUH;

3. HeTEXUMUIECKOTO CHHTE3a;

COBOKYITHOCTb OTepaIiii, IPOBOJIUMBIX B
OTIpe/IeTICHHOMN MOCIEe0BATEIHHOCTH C IIEJIBIO
ITOJTy4EHUs TOTOBOM NMPOLYKIVH U3 CHIPBS:
XUMHKO-TEXHOJIOTMYECKHUM MPOoLECC;
TEXHOJIOTHYECKUNA PEKHM;
TEXHOJIOTHYECKUU MapameTp;
TEXHOJIOTHYECKUI PETTIAMEHT;

OIIK

Nudopmaruka

el AN

Kak BKiII04NTH Ha KJIaBHATYype BCE 3arjIaBHbIC
OyKBbI?

A) Alt + Ctrl

B) Caps Lock *

B) Shift + Ctrl

I') Shift + Ctrl + Alt

2. Jlns 3amycka Jio00M IporpaMMbl HaJlo Ha
pabodem crone Windows Haxath Ha?
A) CcpuIKy Ha Iporpammy
B) Spnbik nporpammbr*
B) Knomnky 3amycka mporpaMmbl
I') Pabouwmii cron

3. nsa ynanenus daiina B nporpamme Windows
commander clielyeT Ha)xxaTh Ha KJIaBHAType
KHOTIKY?

A)F5
B) F6
B) F7
I') F8*

4. BriOepuTe MpaBUIBHBIN OTBET U3
MPeUIOKEHHBIX BapuaHToB. Kakue nporpamMmer
OTHOCSATCS] K aHTUBUPYCHBIM?

A) AVP, DrWeb, Norton AntiVirus.
b) MS-DOS, MS Word, AVP.
B) MS Word, MS Excel, Norton Commander.

16
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OIIK

Heopranuueckas
XUMUSA

Hwxe npuBogutcs amHotamus ctatbu: C. M. CamoBHUKOB.
Brusane BeIIEpKKH Ha BO3AyXe Ha (Pa30BBIH COCTAaB U pa3Mep
YacTUI] HAHOKPHCTAILTHYECKOro cynbhuna csuHna // JKypH.
Heopran. Xumun. 2020. T. 65. Ne 6. ctp. 739-747
Hanoxpucmanauueckue nopowxu  cyivguoa ceunya ¢
pasmepom uacmuy om 5 oo 105 um cunmesuposanv
XUMUYECKUM OcadicoeHuem U3 600HbIX pAcmeopos ayemama
UAU HUMPAMa CEUHYA C UCNONb30BAHUEM CYIbPUOA HAMPU
KaK cyno@uouzamopa u 6 RPUcymcmeul yumpama Hampus unu
Tpunona B kax xromniexcoobpazosameneil. Bvidepoicka
HaHONOPOWKOE HA 8030yXe 6 meueHue wiecmu aem noKazdand,
umo Hauboavuiel  CMabuIbHOCMbIO  (PaA308020 CcoCmMasa
obaadarom  uamonopowiku  PbS,  cummesuposannvie ¢
ucnonvzoganuem yumpama nampus NasCit, komopulil
A6nAemMca U KOMHAEKCOOOpasylowum  a2eHmom, U
CMabuIU3amopom. Cmabunusupyiowmas ~ ponv  NasCit
obycnogrena  e2o  CHOCOOHOCMbIO — 00pPA306bI6AL  HA
nOGepXHOCMU  HAHOYACMUY —O00O0N0YKY, NPEnAMCMmEYIowio
OKUCIeHUIo CcYnbuoa ceunya. Ycmanoseneno, umo pasmep
Hamouacmuy Npu  OIUMENbHOU  BblOepICcKe HA  8030yXe
ocmaemcs HeusMeHHbIM U cmadbunbhbiM. Pazoewlii cocmag
Hanonopowkos PbS, cummesuposannvix ¢ Tpuronom b, npu
OnUmMenbHOU 8bl0EPIICKe HA 8030YXe NOCMENEHHO USMEHSEMCSL 8
pesyibmame oKucieHus 00 cyrvgama ceunya.
OTBeThTE HA BOIPOCHI:

1. Jlydmmm ceHCHOMIM3aTOpOM NPU3HAH IUTPAT HATPHUS

NasCit

a) BEpHO

0) HeBEpHO

2. ®a30BbIi COCTAB MCCIEAYEMbIX HAaHOTIOPOLIKOB PbS npu

JUINTEJIBHON BBIIEPKKE Ha BO3/1yXe MOCTEIICHHO U3MEHSETCS

B pe3yJIbTaTe OKUCIICHHUS 10 Cyib(daTa CBUHIIA.

a) BEpHO

0) HeBEpHO
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(meBepHO)
2.0
(HeBepHO)

Anamutnyeckas
XUMUAS

Huxe npuBonutcs annorauus crarteu: JI.K. Heynauunoit, E.JI.
Jle6eneBoit. COBMECTHOE OIpeNeNeHHe WOHOB TSDKENBIX
METaJUIOB METOJIOM KaIMMIIIIPHOTO 30HHOTO 3JeKTpodopesa ¢
WCTIONB30BaHUEM KOMIUIEKC-CelleKTopa // AHamuTHKa H
koHTpOJb. 2014. T. 18. Ne 4. ctp. 458-468.

Ha ocHnosanuu ananusza aumepamypHulX OAHHLIX 6blOPAHO
coeounenue (Ouenuyunenuyun — I'TT), cnocobnoe nogvicumo
CeneKmusHOCHb pazoenenus
SMUNEHOUAMUHMEMPAAYEMAMHBIX KOMNJIEKCO8 UOHO8
MANCENbIX  MEMANI08 MemoOOM KANUIIAPHO20 — 30HHO20
anexmpogopesa (K33). Ilokazano, umo mpunenmuo enuyuta,
e3aumodeiicmeys ¢ komnaekcamu Me-O[TA 6 xanuniape,
MOdIcem BbICIYNAMb 8 POJIU KOMNIEKC-CeNeKmopa.

Brusnue ITT  na snekmpogopemuueckoe  pasdeneHue
komnnexcos oecsimu memannos (Cr(Ill), Mn(Il), Fe(Ill), Co(1l),
Ni(ll), Cu(ll), Zn(l), Cd(Il), Pb(Il) u Bi(lll)) uccredosano @
Kuciol cpede, npu OmpuyamesbHoOU NOJIAPHOCMU UCMOYHUKA
HAanpsAdiCeHus,, ¢ UCHONb30GAHUEM  Mpex  6apUanmos
ocyujecmeneHus BHYMPUKANUILTIAPHO0
Komniekcoobpazoganus. Jlobaenenue peazenma 6 cocmag
ocpammnoeo 6edywe2o eKkmpoIUma npusooOUm K U3MeHeHUuIo
cobcmeennblx noosudicnocmeti komniexcos Me-3/]TA

u nosseoasiem omoenums komnaexcwt Cr(Ill) om Zn(Il), a Ni(ll)
u Co(ll) — om Cd(ll) u Mn(ll). Bozmodxcno cenexmugnoe

1B
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onpeodenenue xomniexcos Fe(lll) u Bi(lll) 6 npucymcmeuu
Opy2ux nepexooHsbix Memaios.

Pasoenenue uonoe msaoicenvix Memannios npu 8600e OMOEIbHbIX
30H KOMNAEKCO00pA3YIOWUX peazeHmos U npoobl OKA3blI8aemcsl
HedocmamouHo cenekmuenvim. Ilpu 6600e omoenvuvix 300 I'TT
u  xomnuexcog  Me-OJTA  docmueaemcs  pazdenenue
xomnaexcos Cu(ll) u Pb(ll). Taxum obpazom, cmanosumcs
B03MOJICHLIM OOHOBPEMEHHOE Onpedeienue UOHO8 Yemblpex
memannos (Cu(ll), Pb(l), Fe(ll) u Bi(lll)) npu 260 um. B
ONMUMANLHBIX YCIOBUAX AHANU3A 2PAOYUPOBOYHbIE 2PAPUKU
aunelinvl 6 Ouanazone 5-10° + 5-10° monv/om®, senuuunvl
npedenos obuapyscenus cocmaensiom om 0.05 me/om® ons
Pb(II) 0o 0.72 me/om® ona Bi(lll). Paspabomanuwiii cnocob
npumenex ona aHanusa obpazyos 0mx0008
MEMANLypeuuecKko2o  Npou3eoocmed,  Ne4YHo20  WilaKa,
COMCHO20 OKCUOA, a makdce 3eneHoz2o uas. Pesynvmamul
amanu3a — Xopowlo - COOMHOCAMCA €  pe3ylbmamami,
NOLYYEHHLIMU MEMOOAMU AMOMHO-AOCOPOYUOHHOU U ATMOMHO-
IMUCCUOHHOU CREKMPOCKONUU.

OTBeThTE Ha BONPOCHL:

1. Kakolf KOMIIJIEKC-CENIEKTOp HCIIONIB30BATIH aBTOPHI
JUTSL 31EKTPO(OPETHIECKOT0 pa3AeIeHsI KATHOHOB METAJIOB?
a) komruiekcel Me-3/1TA

0) xucmas cpena

B) JTUTTULAITIIALAH

r) ¢ochaTHBII AIMEKTPOTHAT

2. KakoB mperen oOHapyXeHHs JIOCTHTHYT  JUIS
omnpeneneHus noHoB cBUHNA(I]) B mogoOpaHHBIX ONTUMAIBHBIX
YCIOBHAX?

a) 2,4:107 monv/om®
0) 5,0-10° moav/om®
B) 3,5:10°° monv/om®
1) 5,0-10°% monw/om®

Oprannueckas
XUMUS

1. Ykaxure cTpyKTypHYIO pOpMyITy ojieuHa, IpU
OKHCJICHHH KOTOPOTO XPOMOBOH CMEChIO 00pa3yoTCst
TIPOTIMOHOBAS ¥ M30MAacysiHasi KHCIIOTHI:

1. CH3-CH>-CH=CH-CH3s

2. CH3-CH2-CH=C(CH3)2

3. (CH3)2CH-CH=CH-CH>-CHj3

4. (CH3)3C-CH=CH-CH,-CH3

5. CHs3),CH-CH=CH-CH(CHjs),
2.YKaxuTe BEeIIEeCTBa C COTIIACOBAHHOM OpHEHTAIEH
3aMeCTHUTENEH B PeaKIMX 3JIeKTPOPHIBHOTO 3aMELeHUSL:
1. 2-xnopronyor;
3-XJI0pTOITYOT;
4-X710pTOIYOT;

2,3-IMXJIOPTOIYOI,;
2,5-IMXJIOPTOIYOII.

arwdn
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dusnueckas XUMHS

1. TepmoanHamuueckas KOHCTaHTa
pPaBHOBECHsI HEKOTOPOM XMMHUYECKOW PEaKLHU IIPU
3aJaHHOl Temmeparype paBHa 5¢1072°. IIpu Takom
3HAYEHUU KOHCTAHThl PaBHOBECHSL:

1) mpeBparieHue UCXOIHBIX BEUIECTB B MPOAYKTHI B
CTEXHOMETPUYECKOW CMECH TMPOTEKAeT OuYeHb
OBICTPO;

2) npeBpalleHue UCXOAHbBIX BEIIECTB B MPOIYKTHI B
CTEXMOMETPUUYECKOM CMECH TMPOTEKAET OYEHb
MEJIEHHO;

3) pu IpOBEACHUH PEAKLIUU B CTEXHOMETPHUECKON
CMECH HCXOJHBIC BEIIECTBA B KOHIIE KOHIIOB
MIPAKTUYECKH MOJHOCTHIO MPEBPATATCS B MPOTYKTHI;

4) B paBHOBECHOM cMecCH IMpeBpallleHUue UCXOJHBIX
BEILIECTB B MPOJYKTHI HE OYAET 3aMETHO;

5) npu 11000M COOTHOIIEHHM HCXOJHBIX BEILIECTB
OHU OyIyT OTCYTCTBOBATh B PABHOBECHOM CMECH.

OIIK

HeOpFaHI/I‘ICCKaH
XHUMUA

1. B citydae momaaHus KHCIOTHI Ha KOXKY NOPaKEHHOE
MECTO cJelyeT HEMEeAJICHHO MPOMBITh B TeueHue 10-15
MHHYT OBICTPOTEKYIIIEH CTpyell BOIIbI, a 3aTeM
HEUTPaIu30BaTh:
a) 2-5% pacTBOPOM THIPOKCHIA HATPUS
6) 2-5 % pacTBOpPOM MEJHOTO KyIopoca
B) 2-5% pacTtBOpoM KapOoHaTa HaTpHs
T) 2-5 % pacTBOPOM YKCYCHOW KHCIOTHI
2. MeHbIi Kyriopoc OTHOCUTCS K BELIECTBaM
TPEThEro KJIacca OIMACHOCTH (T.€. YMEPEHHO
OTIACHBIM), T.K.:
a) NpY T0T1a/IaHUU Ha CIIM3HMCThIE 000JI0UKH BBI3BIBAET OYKOT'H
0) mo>kapo-B3pEIBOOIACEH
B) FOpIOY
T') CHIIbHBIN OKHUCIIUTEINb

Anamntndeckas
XUMHUS

1. [Tpu neperoHke >XKUIKUX BEIIECTB B MEPETOHHYIO
K0JI0y OMYCKAIOT CTEKIISTHHBIC KaTWUISIPBI, WIIH «KUIICITKW,
JUISL TOTO, YTOOBI

a) He JIOMHYa Koiba

0) MPOUCXOAUIIO PABHOMEPHOE KUTICHHE

B) IeperoHseMasi >XUAKOCTh ObICTpee 3aKuIlena

T) MpoLece MEePEeroHKN OCYIIeCTBIIICS ObICTpee
2. TlponuTylo KUCIOTY CIEIyeT...

16
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a) HEMEeJUICHHO cOOpaTh TPATMKON. 3aTeM MeCTO, Te Oblia
pasnuTa KHCI0Ta, HEHTpanu30Bath 2 - 5 % pacTBopom
KapOOHaTa HaTPHsI U IPOMBIBAIOT BOJOM

0) 3aceImarth ApeBecHbIMHU onmikamu. [loce ux ynanenus
00paboTaTh MecTO c1abbIM PacTBOPOM YKCYCHOW KHCIIOTBHI.
B) 3ackInath neckoM. ITocie ybopku necka mecto, riae Obiia
pasiuTa KUCJI0Ta, MOCKHINAI0T U3BECTHIO HIIH COJ/ION, a 3aTeM
IIPOMBIBAIOT BOJOM.

I') IOTaCHUTh CJIa0OIIEIOYHBIM PACTBOPOM. 3aTEM MECTO, T/e
ObliIa pasjuTa KMCJIOTa POMBITH BOJOH.

1.Ykaxute OPOAYKTHl PEaKIUU OKHCJICHUS JIHITHIKETOHA
HaaOECH30MHOM KUCIIOTOI:

a)  OJTWIAIETAaT;
0) mpormaHoBas KACIIOTA;

B) YKCYCHasl KHCJIOTa;

r) OyTaHOBas KHCIOTA. la
2. Kakoit 13 mpuBeICHHBIX HIKE CI0KHBIX 3()HPOB Jerye
BCEro THAPOJIM3YETCS B MISIOYHO cpefe:
a) aTundopmuat, 0) STUIAU300yTUPAT, B) ITWIOYTHPAT, T) 2a
STHII-2,2- TUMETHIIPOTAOHAT
3. Ipu 3anonHeHUH CTEKISHHBIX 0yThUTOK JIBXK «mox
Opranuyeckas npoOKy» IpHU MOBBIIICHUH TeMIepaTypsl Ha 5 - 10 rpagycoB
XUMHUsL MOJKET MTPOU30UTH pa3pymieHue OyTeury. s 36
npenotepamierns 3toro JIBXX He nonmuBaroT B OyTHUTH
MIPUMEPHO Ha
a) 5%
0) 10%
B) 15%
r) 20% 4r
1. TlepBas moMoIis IPU OTPABJICHUH HapamMu Opoma
a) Jlate Bomy. BeI3Bath pBOTY. JlaTh MOJIOKO, SUYHBIN OEIIOK
WIHM KpaXMaJIbHBIN KIIEHCTED.
0) JlaBaTh MUTH CITaOBIi PACTBOP YKCYCHON KUCIIOTHI MITH
JTUMOHHBIHN cOK. BrI3Bats pBOTY. [laTh pacTUTEIBHOE MACIIO,
MOJIOKO WITH SIMYHBIH OeII0K
B) JlaTh 4aif mim xode B 60onpmoM komudectse. CaenaTh
HCKYCCTBEHHOEC JTBIXaHUE.
r) Basixarue 3 - 5 %-Hoit ra3oBo3IynIHOM cMecH,
CoJiep KaIeii aMMHaK, IPOMBIBAHHE TJ1a3, pTa U HOCA
pacTBOPOM JIBYYTJIEKUCIIOTO HaTpus (UTheBast coaa). [Tokoi,
BJIBIXaHUE KUCIOPO/IA.
ITPABNJIO PABHOBECHUA ®A3 TUBBCA
1.C=k-f+2.
2.C=2-k+f.
dusnueckas XUMHS 3.C=f-k-2. 11
e 4.C=k-f-1. 12
5.C=f-2+k.

VYIJIOBOU KOD®OULIMHT KACATEJIBHOU K
PA®GUYECKOM 3ABUCUMOCTHU




MOJISIPHOU SHTAJIBITUU PEAKIIMM OT

TEMIIEPATYPbI

1. PaBeH 10JIHOM 3HTPOINYU PEAKIIHH.

2. TlomHo¥ M300apHON TEIJIOEMKOCTH PEaKITUH.

3. MonspHoii n3006apHOIl TEIIOEMKOCTH.

4. YacTtHOU MPOU3BOIHOM MOJISIPHOM SHTATBITUN
10 TEMIIEpaType.

5. VI3MeHeHUIO MOJISIPHON SHTPOIHHU 33 CUET
peaxkiuu.

CoBpeMeHHas XuMus
U XUMHYeCKast
0e30macHOCTh

[Ipu nonagannu B OpraHu3M UUAHUAOB HATPUS HITN
KaJIisi OTpaBJICHUE TIPOUCXOIUT 3a CUET:

1. BustHMe HA MeTabou3M docdopa u
(dhocdopocoaepkanux COeAMHCHUH;

2. aHTarOHU3MOM K KaJluIo;

3. cBs3bIBaHUE C (hepMEHTAMU TKaHEH, OTBEUAIOIINMH 32
KIIETOYHOE JBIXaHUe, TTOIaBIIss NX aKTUBHOCTh U
BBI3BIBAsI KUCIIOPOAHOE TOJNIOIaHHE;

IMoaxox kK IpON3BOJCTBY XUMUYIECKUX BELIECTB U
MOBBIIICHHUIO SKOJIOTHYECKOH 0€30MacHOCTH
XUMUYECKUX MPEAIPHUITHHA:

1. ManooTXoIHBIE MPON3BO/ICTBA;

2. 0e30TXOHBIE IPOU3BOJICTBA;

3. Oenas XMMHS,;

Heopranuueckas
XUMHS

Hwxe mpuBoauTcst MeTonuka noiydeHus okcuaa meau (1)

B crakane emkocTbto 50 M1 mpuroToBuUTh pactsop 0,5 r
MIeHTaruApara cyiabdaTa Meau B 5 MJI BOABI U T0OABUTH B
HeOombuIoM n3obITKe 20 %—ii pacTBop ruxpokcua Hatpus. K
HOJy4eHHOU cMecu 100aBuTh 0,2 T TIIIOKO3BI U TepeMeIIaTh
CTEKJITHHOH Majoykoi. CMech HarpeTh MOYTH 0 KUIEHUS U
OCTaBUTh CTOATH B TEUECHHUE ~1 U 10 3aBepIIEHUS peaKkuu
BoccTaHoBieHus. [lomyuennsiit okcun menu(l) mpoMeITe
METOJIOM JIEKaHTaIuu 2-3 pa3a BOJAOM.

OtBeThTE HA BOIPOCHI:

pacTBOpa T'MAPOKCHIA HATPHsL MOHaJ00HTCs Gonee 5 Ml

a) BepHO

0) HeBEpHO

Janst ornenenust noinydeHHoro okenaa meau (I) ot pactBopa
METOJIOM JIEKaHTAIlUU TIOHAT00UTCS PUIBTP:

a) BEpHO

0) HEBEPHO

a (BepHO)
0 (HeBepHO)

Anamnutrdeckas
XUMUS

1.I1pu o6HapykeHUHU XITOPUA-UOHOB MO PEAKIINH

10Cl"+2 MnOs~ + 16 H*[12 Mn?* + 5 Cl,T + 8
H.O

BIIQYKHASI MOJOKpaxMajbHast Oymara OKpaIimBaeTcs

B

KpPaCHBIN [IBET

JKEJITHIN IIBET

CUHHUH IIBET

3€JICHBIN IIBET

PO30BBII IIBET

agrowpnE

1.3
2.3




2. ns obHapyxenus nonos meau(1l) B
HCCIIeTyeMbIi pacTBOp HE00X0IMMO 100aBUTH
M30BITOK

KapOoHaTa HaTpus

KOHUEHTPUPOBAHHOMN CEPHOMN KHUCIIOTHI
aMMuaka

IIEpOKCHJIa BOOpOaa

HUTpaTa cepedpa

agrwnPE

Opranunueckas
XUMUS

1.Kaknm 00pazoM MOKHO yBEITHYUTH BEIXOI 3upa,
00pa3yromerocs mpu B3anMOACHCTBHH M-TOYIIIOBOI
KHCJIOTHI M METAHOJIA B KHCJION cperie:

1. u30BITOK METaHOIIA;

2. N30BITOK M-TOJIYHJIOBOI KHCIIOTHI;

3. yBeJIMUYECHUE TEMIIEPATYPhl PEaKIIMH;

4. azeoTpoIiHasi OTTOHKA BOJIBI;

5. yBenu4yeHue KoauuecTBa karaiguzatopa (H+)?

2.Kaxotii u3 mepeuncIeHHbIX (GeHOIOB OyneT 00aanaTh
HanboJee KUCIIBIM XapaKTepOM:

1.cenom; 2.0-aurpodenor; 3.M-HuTpodeHom;
HUTpOdeHoT; 5. 2,4-nuHUTPOPEHOT

1,2u4

duznyeckas XuMus

1. MOJISIPHASI MACCA BUHAPHOI'O
PACTBOPA PABHA

1. Muwx1+Moaxa.

2. MitMy

3. %(M1+My)

4. M1p1+M2op2

5. (M1+M2)(x1+x2).

2. BABUCHMMOCTb KOHCTAHTBI
PABHOBECHS SK30TEPMUYECKOI
PEAKIIMU OT TEMIIEPATYPHI

1.1
21
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AHamutnyeckas
XUMUS

1.B oCHOBE KaKoro METO/a JISKHUT U3MEPEHHE MOTIONICHHSI
MOHOXPOMATHYECKOTO H3IYUCHHS aTOMaMH ONPEACIsIeMOro
BEIIIECTBA B ra30BOM (pase 1mocie aToMH3aliy BenecTBa?

OMUCCUOHHBIM CHEKTPaNbHBIA aHATIN3

MonexymnspHbIif a0COPOIMOHHBIN aHAI3

[Tnamennas ¢poromeTpus

ATOMHO-a0COPOIMOHHBIN aHAIIU3
2.IloTeHIImOMeTpHs OCHOBAHA Ha...

1.

HU3MEPECHUU yz[em)Hoﬁ SJICKTPOIIPOBOAHOCTHU

pactBopa

2.

n3Mmepenuu DJIC ragbBaHUYECKOIO JIEMEHTA,

COCTOALICTO U3 UHAUKATOPHOTO U CTAHAAPTHOI'O
DJICKTPOAOB

3.
4.

ucronbp30BaHNK Gopmyisl HepHera
U3MEPEHUH MOTEHINAaa HHAUKATOPHOTO

ANIEKTPOJIa

1.4
24

Opranngeckas
XMMUS

1.Kakoii u3 rereponunkios cyiabdupyercs
KOHIIEHTPUPOBAaHHOM CEpHOI KMCIOTON MpU KOMHATHOM
TemIeparype:

a) muppod, 6) ¢pypaH, B) THODEH, T') TUPUAHH.

2.Kako#t mponykT oOpa3oBaJics Ipy B3auMOJIeHCTBUY 2,4 -
JUHATPOXJIOPOEH301a ¢ METHIAMHUHOM:

agrwbdE

N,N-mumeTni-2,4- TMHUTPOAHIIIUH;
N-meTun-2,4-TMHATPOAHUIINH;
S-HUTPO-2-XJIOpaHNIINH;
3-HUTPO-4-XJIOpaHNIINH;
2,A-TMHUTPOAHMIHH?




1.DHTPOITU S N30JMPOBAHHOM CUCTEMBI
TP OBPATUMOM I1POLIECCE

PaBHa nHym10.

Bo3spacraer.

YMenbLaercs.

Hewusmenna Bcerna.

Bo3spacraer TOJIBKO IpH OHUKEHUU
TEMIEpPaTypHl.

6. YMEHbIIAETCsI MPU TOCTOSIHCTBE JIABICHHUS.

ko E

B 2.1IIPM HAXOXJAEHNHA 110 METOAY . 1.4
PO3EBEOMA ITAPLIMAJIBHOU MOJISIPHOM 2.1
OHTAJIBITNU [TEPBOI'O KOMITIOHEHTA
PACTBOPA IIOCTOSAHHBI
1. [aBneHue u Temieparypa.
2. JlaBneHWE W SHTPOIHSI.
3. O0beM u Temneparypa.
4. JlaBneHue, 00beM U YKCIO MOJIEH BTOPOTO
KOMIIOHEHTA.
5. Temmeparypa, 00beM U YHCIIO MOJIEH BTOPOTO
KOMIIOHEHTA.
Y CTaHOBHUTE COOTBETCTBHE: 1) - a)
O6acte UK-criektpa 2) - 0)
1) o6macts 1300 - 400 cm
2) o6macts 4000 - 1300 cm?
Ananutnueckast nHHOpMAaLHs:
DusHIeCKIe a) XapaKTepPHUCTHKA SICPHOTO CKEJIETa MOJICKYJIbl B
V— 1IEJIOM, 00JIaCTh «OTIIEYaTKA MaIbIICBY
0) xapaKTepUCTHUKA BXOIAIINX B COCTaB MOJICKYJIbI
MCCIICIOBAHUS
(bYHKIHOHAIBHBIX IPYIII, «XapaKTePUCTHUECKAsI
o0acTb»
Ha pedpakromerpe onpenemnstor:
a) ONTHYECKYIO IIOTHOCTH;
0) MmoKa3aTelb IPeJIOMIICHHUS;
B) pH pactBopa
0)
1B ocHOBe CIEKTPOPOTOMETPHUUECKOTO METO/IA JICHKHUT:
1) n3buparenbHOE TOTIIOMIEHUE AIEKTPOMATHUTHOT'O
U3ITyYCHHUS aHATU3UPYEMBIM BEIIECTBOM
1.1)
2) UCIYCKaHUE AIICKTPOMArHUTHOTO M3ITyYCHHS
CIeKTpOCKONMYECKH | BO30YKIECHHBIMU aTOMAaMM MJIH MOJIEKYJIAMH
e MeTozbl (AX) 3) oTpaxkeHHUE IEKTPOMATHUTHOTO H3ITyYCHHS
aHaJIM3UPYEMbIM BEIIECTBOM
a), 0)

B ocHOBe a6CcOpOIIMOHHOTO CIIEKTPATIBFHOTO aHATN3a
JICKUT:

a) 3aKOH CBETOTIOTJIONICHIS;

0) 3akoH byrepa — JlamGepra — bepa;

B) 3aKOH DKBHBAJICHTOB.




Xpomatorpaduyeck
HU{ KOHTPOJIb
HedTerazomo0bran u
niepepadotku (HX)

Hawnb6oiee 3¢ peKTHBHBEIM METOIOM KOHTPOJIS COCTaBa
HEPTSIHOTO CBHIPHSI SIBISCTCS:

1) I'azo-ancopOirionHas xpomatorpadus
2) I'azo-)kuaKoCTHAS XpoMaTorpadus

3) BricokoaddhekTHUBHAS KUAKOCTHAS XpoMaTorpadus
4) TonkocioiHas XxpoMaTorpadus

Xpomarorpaduaeckrne METOAbI KIIaCCUPUITUPYIOT 110

a) arperaTHOMY COCTOSIHHIO CPeZIbl U MEXaHU3MY
mpoliecca pa3aescHus,

0) arperaTHOMYy COCTOSIHUIO U (popMe MPOBEICHIS
XpoMaTorpapuuecKoro mporecca,

B) MEXaHH3MY Mpoliecca pa3eneHus u popme
MPOBEICHHS XpOMAaTOrpapuecKoro nporecca,

T') arperaTHOMY COCTOSIHHIO CPeJbl, MEXaHU3MY U (hopme
MPOBEACHUS XpOMaTOrpaduuecKoro mporecca
pas3zaesncHusl.

2)

IK-

O0mas xumus

3aKoH, KOTOPHIH IITACUT, YTO KOJMYECTBO ra3a, pacCTBOPEHHOTO
B XKHIKOCTH, IPOMOPIIHOHAIBHO €T0 MapIHAIEHOMY
JABIICHUIO

A. 3akon JlanpTOHa

B. 3akon I'eit JIroccaka

C. 3akoH ['enpu

D. 3akon Paymns

Kaxkas u3 cnenyromux coseil He moBEepraoTcs ruApoIn3Yy:
1. AI(NO3)3;
2. KNOg3;
3. PbCO3;
4. CH3COONa

OO0mast XumMus

Ia3, mpucyTcTBYIOIMIA B cCTpaTOChepe, KOTOPHIH
OT(WIBTPOBBIBACT HEKOTOPHIE U3 COTHEYHOTO
yIbTPa(rOoIETOBOro UINTyYEHHUS U 00ecieYBaeT

3¢ (GEKTHBHYIO 3AIIUTY OT JIYY€BOTO MOPAKEHHUS KUBBIX
CYIIECTB

A. renuit

B. o30H

C. xucnopoaa

D. metan

TIK-

Heopranuueckas
XUMHS

U3 IIPUBCACHHBIX HUXKC KOOPANHAINOHHBIX COC,I[I/IHeHI/Iﬁ
" IPOCTBIX coyen BLI6€pI/ITe napbl, COCTOAIIUC U3
KOMIUJIEKCA U COJIN, KOTOPBIC TOJI’)KHBI UMECTh
MPHUOIU3UTENHEHO OIMHAKOBYIO IEKTPOIPOBOJHOCTH B
BOAHOM pacCTBOpPEC

(] K[Pt(N H3)5]Br

Otger 1
[ [CO(NH3)6]C|3

OTBeT 2| j
. K3[F6‘(CN)6]

Ortser 3

K[Pt(NH3)s
1Br/ KCI
[CO(N Hs)e]
Cls

/ LaCI3
Ks[Fe(CN)s
]/ LaCI3




Anamutndeckas
XUMUS

1.Peakmuto I'pucca-MnocBas nenonb3yror 11
OIpeIesIeHUs

1. HuTpar-uoHOB

2. HUTPUT-HOHOB

3. kapOoHAT-MOHOB

4. cynbdaT-uOHOB

5. docdar-uonon
2. ycTaHOBUTE COOTBETCTBUE MEXKAY OIPEeIieMbIM
BELIECTBOM U CIIOCOOOM KHCIOTHO-OCHOBHOI'O
TUTPOBAHUS
OnpenensieMble BEIIECTBA:
1.CaCOs3
2.NaCl
3.CH3COOH

Crioco0Ob!I KUCIOTHO-OCHOBHOT'O THTPOBAHUSI:

1. ITpsmoe TuTpoBanue
2.00patHO€ TUTpOBaHUE
3. TurpoBaHue METOJIOM 3aMEILEeHUs
4.PeBepcuBHOE TUTPOBAHUE

1.2

2.1-2
2-3
31

Opranunueckas
XUMUS

1.Kakue HenpeneabHbIE YTIEBOAOPOABI MOTYT IPUHUMATh
ydJacTue B PeakHsAX AUEHOBOTO CHHTE3a B KAYECTBE ANCHOB!
1. anneHOBEIE;

2. W30JIMPOBAHHEIE;

3. COmpsKEHHBIE,;

4. KyMyJIupOBaHHbIE

2.K xaxoMy THIly peakIiii OTHOCUTCSI HUTPOBaHHE
napaguHOB:
1. anektpoduibHOE 3aMelIeHHe.
. DJIEKTPOQUIBHOE NIPHCOEIUHEHHE.
. HyKJICODMILHOE 3aMeIeHNE.
. pasuKaIbHOE 3aMEelICHHE.
paIrKaIbHOE IPHCOEIUHEHNE?

n kW

duznyeckas XuMus

1.YCIJIOBUS ®A30BOI'O PABHOBECHUSA
1. p“ = pB.

2.T*=TP.

3. h* =hP,

4, 5% =g,

5. 1 = pk-

2.Haxopsmiasicst B COCTOSIHUN paBHOBECHSI
cucteMaPClse = PClygy + Cly

TOMOT'€HHAas

reTeporeHHas

omHo(hazHas

nByxdasznas

TpexdazHas

. deThipexdaznas

BBIPA’KEHUE: « 3HTPOITUA BE3JAE®EKTHOI'O
KPUCTAJUIA TP ABCOJIFOTHOM HYJIE PABHA
HVYJIIO» Ha3piBaeres ...

1. Tlocrynartom Ilnanka.

S

t

1.1,2,5
2.0,r
3.1




TemnnoBoit Teopemoit HepHcTa.
TpersuM 3aKOHOM TEPMOTUHAMUKH.
3akoHOM (a30BOT0 PaBHOBECHSI.
VYpasuenuem Knaneiipona—Knaysuyca.

arw

CHeKTpOCKOMUYECKU
e metofnl (AX)

Crextp moryomenwst B Y® — 001acTu peacTaBIsieT
co0oii:

1) rpaduyeckyro 3aBHCUMOCTD ONITUYECKON TNIOTHOCTH
(D) mmm MossipHOTO KO3 dHUITMEHTA TOTIOMICHUS (€) OT
JUTMHBI BOJTHBI (A) TTa1af0IIero cBera

2) rpaduueckyro 3aBUcHMOCTh nporyckanus (T) ot
4acToTHI (V), BBIpaXKCHHON B OOpPATHBIX CAHTHMETPax

Ha nossapumerpe onpenensror:
a) pH pactBopa;

0) ONTHYECKYIO TUIOTHOCTB;

B) IOKAa3aTelb PEIOMIICHUS;
I') yroJi BpalleHus

1)

Xpomarorpadmaeck
Wl KOHTPOJIb
He(Tera3o00b4M 1
niepepabotku (HX)

1.B HopManbHO-()a30BO KUIKOCTHOM XpoMaTorpagpum:
1) HenoaBwkHas (aza - moysspHast

2) moxBmxKHas (asa - HeTmoIIpHas

3) obe ¢a3sl UMEIOT CPaBHUMYIO TTOIISIPHOCTH

2.Paznenenue BemecTB B )KUIKOCTHON aICOPOIIMOHHON
xpomaTtorpaduu 00yCIOBIHBACTCS

a) 00paTUMBIM OOMEHOM HOHAMH,

0) pa3MuusIMHU aCOPOIIMOHHBIX CBOHCTB KOMIIOHEHTOB,
B) pa3InYHBIM paclpe/ie]ICHueM XpoMaTorpapupyeMbIx
BECHICCTB MCKIY ABYMS HECMCUINBAIOIIIUMUCH
KHUIKOCTSAMH,

I') pa3TUYHON PACTBOPUMOCTHIO KOMIIOHEHTOB CMECH B
HETIOJIBIKHOM (hase.

1.1), 2)
2.6)

TIK-

Nudopmaruka

1. Yem ornnvaercs 3Ha4OK HAIIKU OT SIPJIbIKA?
A) IlpuzHak gpibIKa — y3eJ0K B JIEBOM HIKHEM YTIIy
3HAYKa, KOTOPHIM OH "TIPHUBS3bIBAETCSA" K OOBEKTY
b) 3Hauok sipibika KpyIHee BCEX OCTAIbHBIX 3HAYKOB
B) Ha 3nauke spnpika HanrcaHa Oyksa ""
I') [IpusHak sipipIka — MaJieHbKasi CTpesika B JIEBOM
HIKHEM YTIIy 3Ha4Ka
2. Kak HazbIBaetcs nporpamma GaioBblid
MEHeKep, BXOJAIIas B COCTaB ONEPaIlMOHHON
cpenst Windows?
A) IIpoBogHuk
b) Comporoxmaromnii
B) Menemxep (haiinon
I') Windows commander

1r
2a




1.CraTucTiuecKast COBOKYIHOCTb — 3TO: 1.
MHOXECTBO N3y4aeMbIX Pa3HOPOIHBIX OObEKTOB MHOMKCCTB
0 €IMHHLL
MHOECTBO €AMHUI] U3y4aeMOTO SBJICHUS M3y4aeMor
. . O SIBJICHUS
rpymnmna 3a)MKCUPOBAaHHBIX CITyYalHBIX COOBITHI ) P
. TpyOBI
2.I1pu BEIOOPOYHOM HAOIIOICHUH BCTPEYAIOTCS OIIHMOKH PYOPIC,
cucTeMaru
rpyOsble, cCUCTEeMaTHYECKHE, CIIydaliHbIe YecKue,
. Cly4aiiHble
rpyOble, KOPpPEJIALUOHHbIC, CITyYaiiHbIe 3
CHCTEMHBIE, TIOBTOPSIOIIUECS, CMELIEHHbIE OTKJIOHCHH
s
cilydaiiHble, HEpHOANYECKHE, ACCUMETPUIHbIE HOCTOSIHH
3.CucreMaTHueCcKHe OUIMOKU — 3TO Bl IIpH
onpenencH
BEIUHCTHTCILHEIC OTKJI(6)HCHI/ISI MOCTOSIHHBI TIPH OTIPEJICIIEHIH KaXKJ0T0 -
METO/bI B XUMHH HIIeHA BEIOOPKH 1 3aBHCAT OT TEXHUMECKOTO yPOBHSA
M3MEPUTENHFHON anmapaTypsl U TEXHUKH dKcriepuMenTa | KaXKAO0ro
YjieHa
OIINOKY 00YCIIOBIICHBI BIUSIHAEM OOJIBIIOTO BBIGOPKH 1
KOJIM4YecTBa (PaKTOPOB 3ABHCST OT
OTJINYAIOTCS OOJIBIIMM OTKIIOHSHHUEM OT IIEHTPA TEXHHUYCCK
TpyNITUPOBAHUS BEIOOPKH oro
YpOBHS
B HIOAABIISIIOIIEM OOJIBIIMHCTBE MTOAYMHSAIOTCS H3MepHTEN
HOPMaJIbHOMY 3aKOHY paclpeesICHHs 0"0 LHOI
MaTeMaTHYECKUM OKUIAHHEM, PaBHBIM anmaparyp
4.0Onpenenute cpeaHee s psaaa qanaeix: 87, 33, 102,
Bl U
86, 52, 94, 36
TEXHUKH
’— JKCIIEPUME
e OrtBer HTa
4.70
T.3.1.Ilouemy B KOHBEpPCHH IPUPOJHOTO T'a3a OAHOBPEMEHHO
MPOTEKAIOT PEaKIINA
3

XuMuueckast
TEXHOJIOT U

CH4 + H20 =CO + 3H, u CO + H,0 = CO; + Hp, a Ha cTanun
KOHBEPCHH OKCHJIA YTIIEPOia TOIBKO BTOPAst U3 HUX?

1) xonsepcus CO uner npu OojIee HU3KOH TeMIepaType, Koraa
KaTaJn3aTop He BIMAET Ha CKOPOCTh B3aumozeicTeust CHa ¢
H20;

2) xouBepcuto CO BeayT npu HeGOIBIIOM H30BITKE BOJIBI,
MEHBIIIEM, YeM B KOHBEPCHH IPUPOIHOTO rasa;

3) wucnonb3yeTcs n30UpaTeNbHbIN KaTalH3aTop;

4)  npu temmeparype mnporecca kousepcun CO paBHOBecHe
peakun  B3anmogpeiicteus CHa ¢ H20 craBuHyTO B CTOpOHY
TIOJTHOTO NIPEBpAIICHHS METaHa.

T.3.2. IIpu abcopOrmu THOKCHIa a30Ta BOAOH




3NO; + H,0 = 2HNO3; + NO o6pasyercs okcua azora NO.
Kak mpoucxomut ero nepepaboTka B IPOM3BOJCTBE a30THOM
KHCJIOTBI?

1) BBIOpackIBaeTCS C OTXOIAIMMH ra3aMu;
2) BO3BpaIlacTcs Ha HOBTOPHOE OKUCIICHHE (PELUKI);

3) okHcIseTCsl B OKUCTIHUTEIBHOM peakTope 10 NO2 1 HarpaBisieTcst
Ha CJIeITyIOIIYyIO CTYIIeHb ancopOImy;

4) okucgeTcss MeXIYy CTYIeHsIMH (TapeskaMi) B abcopbepe;
5) yTUIM3HPYETCS C MOIyYeHUEM JIOMOTHUTEIHHOTO IIPOIYKTA. .

T.3.3.Ilony4yenue OpraHUYeCcKOTO cTeKIa
(moNMMMeTHIIMETaKpIIIaTa) OCYIIECTBIISCTCS 3a CUCT pa3phiBa
M0J| IeHCTBMEM HMHUIIMATOPOB M TEIUIOBOTO BO3JCHCTBUS pP—
CBSI3H y PsiJia MOJIEKYJl METHIMETAKPUIIATA U PEBPAIEHUST UX

CH, = C(CH3s)COOCH; — —CH2—C(CH3)-

COOCH:s

1) B OMpagMKaibl - OTPUIATENbHbIE YAaCTHLBI C JIBYMs
HECIIapEeHHBIMH JJIEKTPOHAMH

2) B MOHOMEPHI - HEHTpaTbHBIE MOJIEKYJIbI

3B BO3OYXIEHHBIC OMpaJUKabl - OTPULATEIbHbIC YACTHIBI C
JBYMS1 HECTTAapCHHBIMU SJICKTPOHAMHU

4) B OupagUKabl © MOHOMEPBI

T.3.4.YcraHoBuTe COOTBETCTBUE (DYHKIIMOHATIHHOTO AIIEMEHTA
c ero oOo3HaueHHEM (HOMEPOM) B CTPYKType XHMHYECKOTO
TIPOMU3BOJICTBA

‘"&_lszH

'\!an.p-l[d Ehl

IMpoaver
OCHOBHOM

SRl

’"L]’“'" Boma SII]]‘HL[{.HI" FTNOTR

XA

ITpony kT
HOTION HHTEBHEL i

A) BbIeTIeHHE OCHOBHOTO MPOIYKTa;

B) canuTapHasi 04MCTKA M YTHIIM3ALHUS OTXO/OB;
C) moarotoBKa ChIpHS,

D) BomomoaroroBka;

E) xumuueckas mepepaboTKa CHIPBS;

F) osHepreruueckas cucrema,

G) cucrema ynpaBieHHsL.

T.3.5 Uemy paBeH NOpAJOK N peakiyy, NpOoTeKarolel B
peakTopax HAEaIbHOr0 CMEIIEHHS HENPEPHIBHOIO H
HUJICATIBHOIO BBITECHEHUs], BKIIOYEHHBIX IapajlIeibHO,

1-C
2-E
3-A
4-B
S-F
6-D
7-G




€CIM TMPH OJUHAKOBBIX HX O00BEMAaxX  HaArpysKu
COOTHOCSTCS Kak ?

X A4
(I-xy)-In(1-xy) 1
1) n=1;
2) n=0;
3) IaHHBIX HEIOCTATOYHO;
4) n=0,5;
5) n=2.
T.3.6 Dxsorepmuueckas peakuus OCYLIECTBIEHA B
annabaTHIecKOM pEeKHUME B JIByX peakTopax — C
HEMOABUKHBIM U C IICCBAOOXKUKXCHHBIM CJIOEM KaTaJiu3aTopa, —
a0 JOCTHXKCHUSA O[[HHaKOBOﬁ CTCIICHU IpeBpaIiCHus.
Temmeparypa Ha BXOJIE B CJIOH Karajiu3aropa — OJMHAKOBAS.
KaxoBel TemnepaTypsl Ha BBIXO/IE U3 CJI0A B 000UX CIIydasx?
1) B HETIOJBIKHOM CJIO€ BBIIIE;
2) B HETIOJIBIDKHOM CJIO€ HHXKE;
3) TEeMIIEPaTypbl OJIUHAKOBBI,
4) B IICCBAO0O0XMKCHHOM CJIOC BBIIIC.
T.3.7. I3MeHeHHEe KOHLEHTPAMU UCXOJHOIO PEeareHTa ¢
BO BpeMeHH t U 1o 00beMy N B PEAKTOPE UICANBHOTO | 3
BBITCCHCHUS UMECT BU/I;
¢ ¢ ¢ - H e
&1 ol ) t=0 ¢ 0
t
t ¥
f ”
t ) vl ;-r :.,c
T.3.8.Pacxonnbie koaddurmentsr Ka u Kg U1 peareHToB
A u B [Momas A(B)/Monb R] B XHMHKO-TEXHOJIOTHIECKOM
nporecce ¢ XUMUUECKoit peaknueii: aA + 6B — rR (MA,
MB, MR, - MomsipHBIE MacChl KOMITOHEHTOB)
PacCUUTBIBAIOT TI0 YPABHEHHUIO:
My M
L =2 G=-3;
TR IR
.My
DR =—2 K =—E 1,3
) MR : MR
booa
E)K =_:K =_;
R
I I
4 L 3
Ky=-.Ky==:
B A B
1. MakcumanbHO pazoBas [1JIK ycranaBimmuBaeTcs
ABHOM CPEJIHECYTOYHOM, €CIIH:
CoBpeMeHHast XUMUS p PEHECYTOTHOM, 1.2.
TIK- 1. pednekropHOE eficTBHE IPOSBISAETCS MIPH
9 1 XuMiracckad KOHIIEHTPALIUAX MEHBIINX, YEM PE3OPOTHUBHOE; 2.4.
0e301acHOCTh P ’ pe3op ’ 3.1

2. peduieKTOpHOE NeHCTBHE TIPOSBISACTCS MPH
KOHI[EHTPAIUAX OOJBIINX, YeM Pe30pOTHUBHOE;




3. pediekTopHOE JIeHCTBHE MTPOSBISIETCS MIPH TEX JKe
KOHIIEHTPAIUSX, 9TO U Pe30pOTUBHOE;

2.Ilox 6mocdepoit MOHUMAIOT:
1. oOGomouky 3emiH, BKIIOYAIONIYTO )KHBOE
BEIIECTBO U 00J1aCTh €r0 pacpOCTPaHECHNUS;
2. TBepayro 0005I0YKy 3eMIIH, BKIIOYAIOILYTO
00JIaCTh pacIpoCTPaHEHHS )KUBOTO BEIICCTRA;
3. Bce ’XHMBOE B OKpYKarolleil cpene;
4. 000704Ky 3eMiH, 3aCeIeHHYIO )KUBBIMU
OpraHu3MaMH U rpeoOpa3oBaHHAs UMH;
3. K 0OCHOBHBIM 3KOJIOTHYECKHM MTPOOIEMaM OTHOCHT:
1. pocT HaceneHUs Ha IUIaHeTe, ypOaHu3aIus,
XUMU3AIHSL, 9pO3Hs TIOYB, Pa3pyIICHAE 030HOBOTO CIIOS;
2. 3MeHeHre KITMMaTa U UCUC3HOBEHHE YacTH (JIOPBI U
dayHbI;
pacnpocTpaHeHHe HHPEKIMOHHBIX O0JIe3HEH 1
YMEHBIIICHUE HCUYEPIIAEMbIX PECYPCOB;

beszonacHoctb
JKU3HEIEATETLHOCTH

1. MHCTpyKIMA IO OXpaHe TpyAa SBISeTCS HOPMaTHBHBIM
JOKYMCHTOM, YCTaHABJIMBAIOIUM:

a) TpeOoBaHMsI 0E30IIaCHOCTH IIPH OT/ABIXE Ha paboueM MecTe;
0) TpeboBaHMs1 0€30MACHOCTH TP BBITIOJIHEHUH PadoT;

B) TpeOoBaHuUs 0€30MaCHOCTH IIPH JIBHIKCHUH Ha padouee
MECTO;

l") Tpe60BaHI/I$I 0e30IMacHOCTH IpH CJICAJ0BAaHUN HA TPAHCIIOPTE.

2. ®akTOpbl, IPUBOASAIINE B ONIPEAEICHHBIX YCIOBHAX K
TPaBMAaTHYECKUM TOBPEXKICHUSIM HIIM PE3KUM HAPYILICHUAM
3JI0pPOBBsSI UEJIIOBEKA, HA3BIBACTCH ...

a) UHTCHCUBHBIMH;

6) BpeIHBIMU;

B) OIIACHBIMU;

I') PUCKOBaHHBIMH.

1.06)
TpeOOBaHUs
06e30MacHOCT
U IIpU
BBIITOJIHCHU N
pabor

2.B)
OTIaCHBIMHA

Xumus
OKpY>Karollen cpesibl

1.Knapku XUMHYECKHX IEMEHTOB — 3TO

a) MaKCUMAaJIbHBIE COZIePKaHMI XMMUIECKHUX 3JIEMEHTOB B
reocdepax

0) cpenHne coliep KaHMsI XUMHUYECKUX HJIEMEHTOB B Teocdepax
B) MUHMMAJIbHbIE COAEPKaHUS XUMUYECKHUX JIEMEHTOB B
reocdepax

I') CTaHJIapTHbIE OTKIOHEHHS COAEPKaHUS XUMUIECKIX
3JIEMEHTOB B reocepax

2.Kaxue n3 TUNOB 3arpsi3sHUTENEH YIAISIOT KaTaIUTHIeCKHUe
KOHBEPTEPHI AJIS IBUTATENIeH BHYTPEHHETO CTOpaHus?

1.Caxa

2. Ketons

3. Okcuasl a30Ta
4. YrneBomopoast
5.C02

6. Okcupl cepbl
7. O30H

8.CO

1.6
2 348

Cxema OICHHMBAHUS BBIIIOJTHCHUSA TCCTOBBIX 3a,I[aHI/Iﬁ

MeXIUCIUTLTUHAPHBINA TECT JITISl OIICHKH COPMUPOBAHHOCTH KOMIIETEHIMH coAepKUT 20 BOIIPOCOB
I10 Pa3JIMYHbIM KOMIIETEHIMSM B paMKaxX JUMCLUIUIMH, OCBOEHHBIX CTYJAEHTaMH KaXA0ro Kypca




Kyp | JIMCUMIUTHHBI, BOMIPOCHI IO KOTOPBIM BKIFOUEHBI B M e TUCIUTUIMHAPHBII TECT

c

3 Nudopmaruka, O6mas xumusi, Heopranmdaeckast xumusi, be3onacHoCTh )KU3HESSITEIBHOCTH,
Xumus okpykaroteit cpenpl, CoBpeMeHHAass XUMUS 1 XUMIYecKas 0e30MacHOCTh, AHAIUTHYECKAS
XUMUS

4 HNudopmartuka, O6mras xumust, Heopranumdeckas xumusi, be30macHOCTh KU3HEICATSILHOCTH,
Xumus okpysxaroteit cpebl, COBpeMEHHAs XUMHUSI U XUMUYecKas 0€301acHOCTh, AHAIUTUYECKAsT
xumust, CTpoenue BeiecTBa, Opranndeckast xumus, Ousndeckas xumuisi, BerauciurenbHbie
METOBI B XUMUHU

5 HNudopmaruka, O6mias xumus, Heopranndeckas xumus, be3onacHocTh )KH3HEIEATEIIEHOCTH,

Xumust okpyskatomieit cpensl, COBpeMEeHHas: XUMUS U XUMUIecKast 0e301MacHOCTh, AHATUTHYECKas
xumus, Ctpoenne BemecTsa, Opranndeckas XuMust, Ousndeckas XuMust, XUMUICCKHE OCHOBBI
OHMOJIOTMUECKUX MPOIIECCOB, BHICOKOMOJIECKYIApHBIE COeAMHEHUs, KBaHTOBas XuMus,
Xpomarorpaduueckuii KOHTPOJIb HeTEra30400bIYH U IEpePabOTKH, XUMUYECKass TEXHOJIOT U,
dusnyeckue MeTonpl ucciaenoBannii, KomronaHasg xumust BeraucanTeIpHbIE METOABI B XUMHH

Ha Beimonnenue tecra orBoautcsa 30 MuH.

3a KakIIpIi BOMIPOC HAUMCISIOTCS Oayutbl o [Kpurtepuit Hauncnenus 6amioB
cienyomuM Kputepusm: Hauncnsemble

0aTLITBL

0 [l0THOCTBIO HETIPABUIIBHBIM OTBET UM OTBET OTCYTCTBYET.
0,5 UacTiaHO MpaBUITEHBINA OTBET.

i [10JIHOCTBIO IPaBUJIBHBIN OTBET.

IIIxana orneHuBaHMA:

—OIIeHKa "HEYIOBIETBOPUTEIBHO"; a<8
—OIIEHKa "yIOBIETBOPUTENBHO" ;8<a<12
—o1eHKa "xopouio";12<a<16

—oleHka "oTinyHo", a>16

rie a—cymma 0allioB 3a BECh TECT




