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VIIPABJIEHUE JTOKYMEHTALIMEN CTO CMK 4.2.01 - 2022

3AJAHMSA JJI1 ONEHKU PE3YJIBTATOB OCBOEHUA
1. Borpocsl ¥ 3ajaHus IS TEKYLIEro KOHTPOJISI

Pa3znen 1. ®usnueckass Xumus

Tema 1.1. MoJiekyJIsIpHO-KMHETHYECKAS TEOPHUS

1. CtpoeHue u cocTaB BEIIECTBA.

2.  Atom, MOJEKyJa, KpUCTalll, KOJIMYECTBO BELIECTBA.

3. YdeHue 0 NEpPUOTUKYOCTH.

4. Tlepmomuyeckuii 3aKOH ¥ TICPUOJNIECKAS CHCTEMA XUMUIECKUX
sanemeHToB JI.W. MenzeneeBa B cBETE TEOPUU CTPOCHHUS aTOMA.

5. 3HayeHue NMepuogUYECKOro 3aKoHa.

Tema 1.2. OcHOBBI XUMH4Y€CKOH TEPMOAUHAMHUKH U TEPMOXUMHUH

6. IIpeamer TepMOIMHAMUKH.

7. OCHOBHBIE TEPMOJAMHAMUYECKUE TTOHITHS.

8. TepMmommHamMuYecKre MOTCHITUAIEI.

Tema 1.3. VYdeHuss 0 pacTBopax. JJeKTpUYeCKasi MPOBOAMMOCTH
pPacTBOpPOB

9. PacTBOpBI - PUBUKO-XUMUYECKUE CUCTEMBI.

10. TIpumMeHeHHE METOAOB U3MEPEHUS IPOBOIUMOCTH, BXOISAIICH B COCTaB
CBIPbS U TOTOBOM MUIIEBOM MPOTYKIIUH.

11. KoHueHTpauus pacTBOPOB.

12. CymHocTs Tpoliecca pacTBOPEHHUSI.

13. DnexTpuueckas MPOBOAUMOCTH PACTBOPOB.

14. Mertonasl onpeieeHus AIEKTPUUECKONU MPOBOUMOCTH.

Tema 1.4. XuMu4eckasi KHHETHKA U KATAJIU3

15. Xumudeckas KHHETHKA PEaKIIUii.

16. OcCHOBHBIE TIOJIO)KCHUS U TIOHSTHSI.

17. Knaccudukammsi XuMUUECKUX PEaKIIUA.

18. CrnoxHbIe peakiuu.

19. 3akoHOMEPHOCTH MPOTEKAHUS XUMHUUYECKUX PEAKIIHMA.

20. 3aBUCHUMOCTH CKOPOCTH PEAKITUI OT KaTaIN3aTOPOB.

Tema 1.5. XumMnueckoe paBHOBecHe

21. TloHsTHE O XMMUYECKOM PaBHOBECHH.

22. 3akoH JEHCTBYIOIIUX Macc.

23. CwmelieHne XMMHYECKOTO PaBHOBECHSI.

24. PaBHOBecHE B reTepOreHHBIX CUCTEMaX.

25. Peaxuus cpenpl B pacTBOpax COJICH.
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26. T'mapomnu3s conei.

27. AxTtuBHas M 00IIast KUCIOTHOCTh PACTBOPOB.

28. IlpaBuiio mpousBeaeHUsI PACTBOPUMOCTH.

29. TlporomuTryeckasi TEOPHUS KUCIOT U OCHOBAHUH, BXOISAIIUX B COCTaB

CBIPbSl U TOTOBOM IHUIIEBOU MPOIYKIIUH.

30. Pousb KOHIIEHTpAIIMK BOJOPOTHBIX HOHOB B MHUIIEBHIX MPOIIECCaX.
Tema 1.6. dnekTpoxumust

31. DnekTponaHBIN MOTEHIIUAI.

32. Juddy3noHHBIN TOTEHIIAAIL.

33. 3HaveHHe MOTEHIMAIOB B MUIIEBON MPOAYKIIUH.

34. Peaxknuu HOHHOro oOMeHa.

35. OKHCITUTETHFHO-BOCCTAHOBUTEILHBIC TIOTEHITAAIBI.

36. OKHUCIUTETHLHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B TTUIIEBBIX MTPOIYKTaX.
37. DACKTPOIUTHI B BOJHBIX pacTBOpax. CHIBHBIC U CIIA0BIC DJICKTPOJIUTHI.
Paszgea 2. Kosutonagnas xumus

Tema 2.1. O011as XapaKTePUCTHKA KOJLJIOUI0B U UX CBOMCTB

38. Knaccudukamusi AUCIEPCHBIX CUCTEM.

39. TlomydeHne KOIJIOMIHO-AUCTIEPCHBIX CHCTEM, PACTBOPOB, TPUMEHIEMBIX

B HHHIGBOﬁ IIPOMBINIJICHHOCTH.

Tema 2.2. Teopusi KOJNIOMAHBIX CHCTEM

40. CsoiicTBa pacTBOPOB B CUCTEME MUIIEBBIX MPOIYKTOB.

41. CgoiicTBa KOJUIOMJHBIX CUCTEM B MUILIEBBIX MPOIYKTaX.

42. benku, KaK KOJUIOUIHI.

Tema 2.3. IloBepXHOCTHBIE ABJICHUS B PUPOIHBIX U TEXHOJIOTMYECKHUX
npoueccax

43. Ponb u XapaKTepUCTHKA TTOBEPXHOCTHBIX SIBJICHUN B IPUPOIHBIX U

TCXHOJOTHYICCKHUX IIPOHICCCax.

44, SBnenus aacopOIuu.

Tema2.4. 3MeHeHNe COCTOSIHUS KOJIJIOMIHBIX CHCTEM

45. KosutonaHo-XUMUYECKHE CBOWCTBA IMHIIEBHIX MPOIYKTOB.
46. Teopus KOJJIOMIHBIX CHCTEM.

Pa3nen 3. AHajiuTnyeckass XUMUA

Tema 3.1. TeopeTnyeckue 0CHOBBI AHAJIMTHYECKOH XUMUHU
47. CylmHOCTh U METO/Ibl KAUECTBEHHOI'0 aHaJIN3a.

48. XuUMHUYECKHUE PEAKTUBBHI.

49. CnocoObl BBINIOJHEHUS aHATTMTUYECKUX PEAKIUH.

VIIPABJIEHUE JTOKYMEHTALIMEN CTO CMK 4.2.01 - 2022
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50. KadecTBeHHBIC peakIuy U TPEOOBAHUS K HUM.

Tema 3.2. OCHOBBI KAYECTBEHHOI'0 aHAJIN3A

51. Omnpenenenue pH pacTBopoB.

52. Jlucconuanus BOMIbL.

53. Bonopoansiii mokazarens pH.

Tema 3.3 Texnuka j1ad0paTOpPHBIX pa00T KAYECTBEHHOI0 AHAJIU3A

54. Xumudeckas mocyjia u 000pya0BaHuUs.

55. TexHuka 0€30I1aCHOCTH.

Tema3.4. OCHOBBI KOJINYECTBEHHOT'0 AaHAJIN3A

56. CyurHocTh U METOJbI KOJTMUYECTBEHHOTO aHAIH3a.

57. AHaJIUTUYECKUE BECHI.

58. TlpaBuma oOpamieHus ¢ BECaMH.

Tema3.5. PU3NKO-XUMHYECKHE METOAbI aHAJIN3A

59. ®ortomerpus.

60. IloreHumomeTpus.

61. Xpowmarorpadusi.

2.BOHpOCLI H 3aJaHUA JJISI HTOI0OBOIo KOHTPOJIsA

TeopeTquCRue BOIIPOCHI

1.
2.
3.

OCHOBHBIC 3aKOHBI XUMUH. CTpOGHI/Ie atroma. OCHOBHBIC TOHATHS XMMHU.
OCHOBHBIC MMOHSITHS U 3aKOHBI XUMHUH.

CBsi3b xuMuH ¢ ipoeccreit TexHoJIora 00IEeCTBEHHOTO MUTAHMUS.

O6opynoBanue J1abOpaTOPUH.

4.

© N o

ITocyna, npuHAAJIEKHOCTH, PEAKTUBBI.
[IpueMbl paboThl B XUMUYECKOI J1a0OpaTOPHH.
OcHoBHBIE MpaBuiia 6€30MaCHOCTH.
O6opynoBanue J1abOpaTOPUH.

[Tocyna, npuHAaAJIEKHOCTH, PEAKTUBBI.
Pa3nenenne cMecel M OYMCTKA BEIIECTB.

10. Tleperonka, BeImapuBaHue, GuiIbTPOBaHUE, PACTBOPEHUE.

11. OcHoBHbIE MTpaBuia 0€30MACHOCTH.

12. TlpaBwiia v TEXHUKA BBITIOJIHEHUS JTAOOPATOPHBIX Pa0OT, IPaBUIIa TEXHUKH

0€30MacHOCTH MPH BBIMOJHEHUHU J1a00paTOPHBIX PadoT.

13. TeopeTndeckue OCHOBBI OPTaHUYECKON XUMHH.

14. Knaccudukaiysi OpraHM4ecKuX BEIeCTB.

15. ITpeamMeT opraHMYeCcKON XUMUMU.

16. TIpuponHbie, ICKYCCTBEHHBIE M CHHTETHUECKUE OPIraHMYECKUE BEIIECTBA.
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17.
18.
19.
20.
21,

Teopus cTpoeHUsI OpraHUYeCKUX coequHeHnt A.M.

byrtneposa.

N3omepus u n30MepsL.

Xumuaeckue GopMysibl 1 MOIEIA MOJICKYJI B OPTaHUYECKON XUMUH.
Knaccudukanus opraHnyeckux BEIECTB MO0 CTPOSHUIO YTIEPOTHOTO

CKeJIeTa U HAIMYUIO (DYHKIIMOHAJIBHBIX TPYIIIL.

22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,

['omostoru u romonorus.

Hauana HomeHknaTypsl.

IUPAC.

Knaccudukanus peakiuii B OpraHnueCcKOd XUMUH.
KapOGoHOBBIE€ KHCIIOTHI.

CnoxxHble 3(QUpHI.

Kupsr.

KapOoHoBbBIE€ KMCTOTHI.

XUMHUYECKHUE CBOUCTBA YKCYCHOW KUCIIOTHI.

Bricmne )xupHBIE KUCIOTHI, HA TPUMEPE NMAJIbMUTHHOBOM U CTEAPUHOBOM.
Crnosxxnble 2UPBI U KUPBHI.

[Tomy4yeHue cinoxkHBIX 3PUPOB peakireil 3TepuduKanum.
Crnosxnble 2GUpHI B IPUPO/IE, X 3HAUCHHUE U IPUMEHEHUE.
Kupsbl Kak ciI0KHbIE 3PUPHI.

Knaccudukanus »xkupos.

XUMHYECKHUE CBOMCTBA KUPOB.

CuHTEeTHYECKME MOIOIIME CPEJICTRA.

VYraeBoasl, X Kiaccu(puKaIus.

I'mroko3a.

XUMHUYECKUE CBOMCTBA IITIOKO3BI.

3HavyeHUE yrieBOJI0B B JKMBOI MPUPOJIE U KU3HU YEIIOBEKA.
[ToHATHE O peakUAX NOJIMKOHAEHCAMY U THIPOJIN3a Ha IPUMEpe

BBaHMOHpeBpameHHﬁI IIIOKO3a-IIoJIrucaxapui.

44,
45.
46.
47.
48.
49.
50.

Mo104YHOKHUCII0€ OpOKEHUE TIFOKO3BI.
KucioMono4yHsie MpoIyKThI.

CuiiocoBaHue KOPMOB.

HwurpoBanue 1esmnronossl.

[IupokcnivH enxku.

[lepBuuHasi, BropuyHas, TpETUUHAS CTPYKTYPHI OEITKOB.
XrMHYECKHE CBOMCTBA OEIKOB.

VIIPABJIEHUE JTOKYMEHTALIMEN CTO CMK 4.2.01 - 2022
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51. [Tomumepsr.

52. benku u nonucaxapubl Kak OMOTIOINMEDPHI.

53. OCHOBHBIE MOHATHS U 3aKOHBI TEPMOJIUHAMUKHU.
54. TepMoxumus.

55. [IpenmeTt TepMOIMHAMUKH.

56. OcHOBHBIC IOHATHS TEPMOJIMHAMHUKHU: CUCTEMa, (ha3a, BUIBI CUCTEM.

57. BHyTpeHHs SHEprus CUCTEMBI, TEIUIOTa, paboTa.
58. DHTanpmuUs.

59. [lepBrIif 3aKOH TEPMOTUHAMHUKHU.

60. Bropoii 3aK0H TepMOAMHAMUKH.

61. DuTponus.

62. Tepmoxumusi.

63. TepmoxuMuyeckue ypaBHEHUs, MX OCOOCHHOCTH.
64. TennoTel 00pa3oBaHus, CTOPAHUS.

65. 3akoH ['ecca u cneacTBUE U3 HETO.

66. TepMOXUMHUYECKHE PACUETHI.

67. [IpenMeT XUMHYECKONH KMHETUKH.

68. CkOpOoCTh XUMHUYECKOU pEaKIny.

69. BrusiHue pupo/Ibl pearupyronux BEIIeCTB, IUIOIIAIA TOBEPXHOCTH,

TEeMITepaTyphbl ¥ KOHIICHTPAIIMHA Ha CKOPOCTh PEAKITHA.
70. ITpaBuino Bant-T'odda.

71. CkOpOoCTh peakiiu B T€TEPOTreHHBIX CUCTEMAX, POJib Tu(dy3un.

72. KaTanus u KaTaau3aTophl.

73. XuMHU4YeCKOoe paBHOBECHE.

74. O6patumbie 1 HEOOpaATUMBIE PEAKIIHH.

75. KoHcTaHTa paBHOBECHS, €€ (PU3HMUECKHUI CMBIC]T.
76. ITpunmun Jle-1llaTense.

7'7. lucriepcHbIEC CUCTEMBI, KOJUTOUIHBIE CUCTEMBI.
78. TloBepXHOCTHBIE SIBJICHHUSI.

79. AncopOrusi.

80. KoutongHast XUMUS-XUMHUSI PEaTbHBIX TEI.

81. OOBEKTHI HAayKHU: ITIOBCPXHOCTHLIC CJIOU, IIJICHKH, HUTH, MCJIIKUC YaCTHIbI.

82. IloHsATHS O TUCTIEPCHBIX CUCTEMAX.
83. CreneHb NUCNIEPCHOCTH U YAENIbHASI TOBEPXHOCTb.
84. Knaccudukanus o CTeneHu TUCIepCHOCTH:

85. rpyboaucnepcHbie CUCTEMBI, KOJIJIOUIHBIE PACTBOPBI, UCTUHHBIE PACTBOPBI.
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86. Knaccuduxkanus qucnepcHbIX CUCTEM TI0 arperaTHOMY COCTOSIHUIO.

87. ITummeBbie MPOAYKTHI-KOJUIOUHBIE CUCTEMBI.

88. Hcrnonb3oBaHue U poiib KOJUTOMAHO-XUMUYECKUX MPOIECCOB B TEXHOJIOTUU
MIPUTOTOBJICHUS TTUIITH.

89. Koarymsnus.

90. Ancopbrus, €€ CyITHOCTb.

91. Bugsr copOrum.

92. XapaKkTepuCTHKa MPOIIECCOB: 3aBUCUMOCTh OT TEMIEPATYPHI, TUIOIIAIH
MOBEPXHOCTH,

93. u3OupaTenbHBIN XapaKTep.

94. AncopOiusi Ha TOBEPXHOCTH pacTBOP-Ta3.

95. [ToBEepXHOCTHO-aKTUBHBIE M TIOBEPXHOCTHO-HEAKTHBHBIC BEIIIECTBA.

96. Posib MOBEpXHOCTHO-aKTUBHBIX BEIIECTB B IMYJIbCUPOBAHUH,
MEeHO00pa30BaHUU.

IIpakTnyeckue 3agaHus

3aganme 1. HaiiTu MaccoByro 1010 DIFOKO3BI B pacTBOpe, coaepsxkaiieM 280 T.
BOAbI U 40T IITIOKO3BI.

3amanue 2. Kakoe konmuuectBo BemiectBa okcuaa meau (II) conepxkurcs B 120r
€ro Macchl?

3amanue 3. CKoJIbKO aTOMOB COIEpKUTCS B 5 MoJib pocdopa?

3amanue 4. YriieBogopo, MIOTHOCTh MapOB KOTOPOTO MO BOAOPOAY paBHa 39,
conepxkut 92,31% yrmepona u 7,7% Bomopoma. Haligure ero MoONEKyJISIpHYIO
bopmyiy.

3aganme S. Bomssiii pactBop 3amep3aer npu 271,5 K. Onpenenute
TeMIeparypy  KUIIEHUSI  3TOr0  pacTBOpa,  €CIM  KPHOCKONMYECKas U
A0YJIMOCKONMYECKas MOCTOSIHHBIE JJ1s1 BOABI paBHbI 1,86 1 0,513 cOOTBET-CTBEHHO.

3apanue 6. Cxonpko nmmrepuna C,HgO3z Hamo nmpubaButh K 0,5 1 BOBI, YTOOBI
TEeMIIEpaTypa 3aMep3aHus MOJYyYEHHOTO pacTBopa cocraBuia — 6 °C.

3ananme 7. [Ipu Hexoropoi Temmeparype peakmusi ombuieHus 3>¢upa CHj
COOC, Hs + NaOH — CH; COONa + C, Hs0OH 3akanuuBaercst 3a 2 4.
PaccumraiiTe, CKOTBKO BpEMEHHM TOTpPEOyeTcs i NPOTEKAHUS PEaKIMH, €CIIU
PEaKIMOHHYIO0 CMECh pa30aBUTh BO-10H B 5 pas.

3amanue 8. Bouucnute pactBopumocts BaSO, mpu 25 C (B Monw), eciau
BaSO,=1,1-10-.

3ananmne 9. Uemy paBeH TemioBoi 3DQeKT s aHHOW peakiuu Mpu
temneparype 25° C 1 HopMaJIbHOM AaBJIEHUN?
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3C,H, = CeHg

3amanue 10. Onpenenute, ckonbko kapbamuaa NH,CONH, pactBopen B 100
cM® BOIIBI, €CITH OCMOTHYECKOE IaBICHNUE pactBopa mpu 25 ° C pasro 1,28 - 10° ITa.
MomnbHast macca kapbamuga M = 60 Kr/KMOJIb.

3apanme 11. B 100 r Genzona pactBopeno 0,853 r nadranuna. Temmnepatypa

[e]

3amep3anus OeHzoma 5,42 C, pactBopa nHadtanmHa B Oenzomne 5,08° C.
Kpuockonuueckas nocrosHHas Oenzona K., =5,1. Omnpenenure MOJIbHYIO Maccy
Ha(TaIMHA.

3aganme 12. [Ipu 25° C u paBnenun 100 kIla B 1 M BOABI pactBopsieTcs 0,12
M a3ota. CKOJBKO a30Ta pacTtBopuTcs B 2 M° BOZBI IIPU TOM K€ TEMIIeparype W
nmasienun 110 kI[la? MosnbpHag Macca a3ora 28 KI/KMOJIb.

3aganme 13. Omnpenenure OCMOTHYECKOE MJABICHUE BOJHOTO pPacTBOPA,
colepxaniero 25 r mwitoko3sl B 6 11 pactBopa. Temmeparypa 25 °C. MonbsHas macca

DTF0K036I M=180 KI/KMOJIb.
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