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He.]'ll/l H 33241 JUCHUIIJIMHbBI.

Hacrosmuii Kypc XUMHUH TpeaHA3HA4YeH IJId CTYJIEeHTOB 1 W 2 KypCOB IO
HarpasJieHHI0 ToAroToBKH 36.03.02 300TexHus

[lens kypca - oOydyeHHE CTYACHTOB HEXMMHYECKHUX CICIMaIbHOCTEH BYy3a
OCHOBaM OOIIeH, AaHAIUTUYECKOW M  OpPraHMYECKOM XHUMHH, a TaKxke
CIECIUAIIBHBIM pa3fieiaM Kypca, 3HAaHUSI KOTOPBIX MOTYT ObITh MCIIOJb30BAaHBI B
JajabHenen npodecCuoHaaIbHON AeTeILHOCTH.

3ajauy JUCIUILINHEL:

- U3yYECHHUE CTYJICHTAMH OCHOB HEOPraHUYECKOW M AHAJUTUUYECKOW XUMHH,
bu3MYeCKOW ¥ KOJUIOMJHOM XUMHM, a TakKKe OPraHUYECKOW XHUMHH IS
MCIIOJIB30BaHus B MPO(ECCUOHAILHON JEATEIbHOCTH;

- (hopMupoBaHHE y CTYJAEHTOB CIECIHAIBHOTO THIA XHUMHYECKOTO

MBIIIUVICHUA, - OCO3HAHHME POJIM XHMHHU B IIPOHCCCC OXPaHbI

OKPYKaIOIIEH CPeIbl.

2. Mecto mucuunjunsl B cTpykrype OOII 6akanaBpuara

Jucuuruinaa «XHUMHS» OTHOCHTCS K €CTECTBEHHOMY 1KY (0a30Bas 4acTh),
pa3buta Ha 3 pazznena: B 1 cemecTpe U3ydyaeTcsi HEOpraHHuuecKasi U aHaTUTHIeCKas
XUMUS, BO 2 ceMecTpe — (hu3uduecKkas W KOJUIOWTHAS XWMHUS U B 3 CeMecTpe —
opranuveckass xumus. [Ipemnaraempiii Kypc MOMOXKET CTyJAEHTaM HPHOOpECTH
3HaHHUS 10 OCHOBHBIM XHUMUYECKHM TMOHSTHUSIM, TOHATH CYIIHOCTh MPOTEKAHMUS

XUMHUYCCKUX IIPOLCCCOB.

3. Kommnerenuuu oOyuarouierocsi, ¢opMmupyemsbie B pe3yJbTare OCBOCHUA
AUCHMILINHBI

- CIOCOOHOCTH K camMoopraHu3aliu u camoodpaszoBanuio (OK-7);

- CcmocoOHOCTh  pemaTh  CTaHAApTHBIE  3adadul  MpodecCHOHATBLHOM
JESTETPHOCTH Ha OCHOBE MH(MOPMAIMOHHON U OuOIMorpaduueckor KyJbTyphl C
NpPUMEHEHHEM MH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH W C Y4eTOM
OCHOBHBIX TpeOoBaHuii wHpopManmonHoi 6ezonacHoctu (OITK-1);

- CHOCOOHOCTh HCHOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX

JUCHHUIIIINH B HpO(I)eCCI/IOHaJIBHOI‘/’I JACATCIBHOCTH,



PUMEHATHMETOIBI MaTeMaTHYECKOTr0  aHajH3a u
MO/JICIIUPOBAHHMSI, TEOPETHUECKOTO U dKCIepuMeHTaabHOro uccienoanus (OITK-
2);

- TOTOBHOCTh OIICHHBATh Ka4yeCTBO CEIBbCKOXO3SHCTBEHHON MPOIYKIIUU
C y4eToM OHMOXMMHYECKHX MOKa3aTelieil M OMpeNeNaTh CIIOCO0 ee XpaHEeHHUs H
nepepadotku (OIIK-6);

- CIOCOOHOCTH MPHMEHATh COBPEMEHHBIC METOJbI HAYYHBIX HCCIICIOBAHHMA
U 00acTH TPOU3BOJICTBA W MEPEPAOOTKH CEIbCKOXO3SIMCTBEHHOM MPOIYKIIUN
(TIK-14);

- BJIQJICHUC METOJaMH aHalnW3a IoKa3aTesell KauyecTBa H

0€30IaCHOCTH CEIIbCKOXO3SHUCTBEHHOTO CBIPbS M TMPOIYKTOB HX

nepepaboTku, oOpasnoB mouB U pactenui (ITK-16).

B pe3yabTaTeé U3YYCHUSA TUCHUIIJIMHBI CTYACHT HOJIZKCH

3HATb: OCHOBLI CTPOCHHUSA BCIICCTBA (aTOMOB, MOJICKYII, KpI/ICTaJIHOB);
OCHOBbBI KHHCTHKHM H TCPMOJHMHAMHUKH XHMHYCCKHX IIPOOCCCOB; OCHOBEI
QJICKTPOXUMHUHN, OCHOBBI TCOPHH PACTBOPOB IBJICKTPOJIMTOB M HCIJIICKTPOJIIMNTOB,
XMMHUUYECKME CBOMCTBA OCHOBHBIX KJIACCOB HCOPIraHUYCCKHUX BCHICCTB, MCCTO

AHAIUTUYECKOW XHMMHHM B CHUCTEME HayK; CYLIECTBO pPEaKIHMil U MPOLECCOB,

UCIOJIb3YEMbIX B AHAJIUTHUYECKOM  XUMHUHM, MPUHLMIBI W 00JacTH
UCIIOJIb30BaHUs OCHOBHBIX METOJIOB XUMHUYECKOTO aHaIM3a(XUMHUYECKUX,
(UBUKO-XUMHYECKUX U GU3NYeCKnX);  TEOPETHUYECKUE  OCHOBBI

OpFaHquCKOﬁ XHUMHH, OCHOBHBIC KJIACChbl OPTaHNMYCCKHUX COGI[I/IHGHI/Iﬁ — CTpOCHHUC,

CHIOCOOBI NOJIyYEHUS, buznueckue 17} XUMHAYECKUE CBONCTBA.



yMeTb: COCTaBJIATH dJIEKTPOHHBIE (OPMYIIBI aTOMOB XMMHUECKHUX JJIEMEHTOB,
OTIPEACTATh UX XapaKTepHbIE BAJICHTHOCTH U CTEIEHU OKUCICHHS, M3MEHEHHE
KHCJIIOTHO-OCHOBHBIX M OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX CBOWMCTB BEILECTB;
paccuuThIBaTh KOHIEHTPALMK BEUIECTB B PAacTBOpaX; pPacCUUTHIBATH CKOPOCTH
XUMHAYECKHX IPOIIECCOB u PaBHOBECHBIE
COCTOSIHMSI OOpaTHMBIX  PEakKIMif; pacCUMThIBaTh TEIUIOBble 3G EKTHl U
OLICHUBAaTh  BO3MOXHOCTh MNPOTEKAHUS XUMHUYECKHUX MPOIECCOB; MPOU3BOAMTH
pacuetsl pH  pacTBOpoB  KHCIOT, OCHOBaHHi,  COJIeH; paccTaBisTh
KOXPOUIIMEHTHI B YpPaBHEHHUSX OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIHii;
paccuuteiBaTh JJIC rajlbBaHWYECKHUX OJEMEHTOB; BIAJAECTh METOJ0JIOTUEN
BbIOOpPa METOJOB aHalu3a; BBIACJIATh U OYMIIATh OPraHUYECKUE COETUHEHUS,

IIPOBOJUTD Ka4eCTBECHHBIN aHaAJIN3 OpraHUYCCKHUX COCI[PIHCHPIfI.

UMeTh HaBbIKM: Oe3omacHoW paboThl B XHMMHYECKOW jabopaTopuu,

B3BCHIMBAHUA, N3MCPCHHUA 00BEMOB M INIOTHOCTEH )KPII[KOCTGI?I; OIIPCACIICHUA pH

pPacTBOPOB; MPHUTOTOBIICHUS PACTBOPOB C 3aJaHHOM
KOHIICHTpAITUEH; KAQUECTBEHHOTO0 XUMHUYECKOTO
aHaIM3a; KOJIMYESCTBEHHOTO (0OBEMHOr0) XMUMHUYECKOTO aHaJIN3a;

aHanu3a KHCIOTHO-OCHOBHBIX U OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
BEIIECTB; pabOThl C XHUMHYECKOW TMOCynoH, paboThl C OpraHMYEeCKUMU
BEILECTBAMH, C TEXHUYECKUMHU U aHATUTHYECKUMHU BECAMM.

4. CTpyKTYpa M cojep:KaHue JUCUUIINHBI

O0beM AWCUMIUIMHBI W BHJbBI yuyeOHOM paboThl 1o ouyHOM (opme B
COOTBETCTBUU C Y4EOHBIM IJIAHOM

OO1ast TPYI0EMKOCTh JUCIUILTHHBI COCTaBIsAeT 8 3aueTHbIX enuuull (288 uaca)

Bug yae6Ho# paboThI Bcero CemecTpbl
4acoB
1 2 3
OO0m1ast TpPyI0€MKOCTh TUCIUILTAHBI 288
AvyauTOpHEIE 3aHATHS 142
Jlexuun 58 20
[TpakTHyeckue 3aHATHS U CEMHHAPBI
JlaGopaTopHbie paboThI 78 20

KypcoBoii npoexT (paboTa) -

CamocrosTenbHas paboTa 110 30
KonTpois 36 12

Bun nToroBoro KOHTpoJIs (3a4eT, IK3aMEH) 3a4/9K3 | 3ader




CH

NeNe Pa3nen Cem. | Hen. | Buabl yueoHoii pago- | @opmbl
/i AHCHHUTIIMHBI ceM. | Thl, BKJIIOYAsi CAMOC- | TEKYII.
TOATEJIbHYI0 PadoTy | KOHTP.
CTYJEHTOB ycmeB.
Jleku. |mal. | mpaxT.
pab. | pad.
1. | Beemenne. OcHOBHBIE IIOHATHUSA B 1 1 + TECTHI
xumun. OCHOBHBIE 3aKOHBI XHMHH.
2. | Ctpoenue aroma. 1 2 + + Kpl
TECTBI
3. | [lepuonuyeckuii 3aKOH W TEPHUO/I. 1 3 + + TECTBI
cuctema x.9. J[[.M.Meneneena




4. | Xumuueckas CBS3b. 1 4 + K.p.2
TECTHI
5. | DHepreTuka u HalpaBJICHUE XUMHYC- 1 5 + + TECThI
CKHX IIpOLIECCOB. TepMOIMHAMUKA.
6. | Xumuueckas kuHeruka. Karanmmus. Xu- 1 6 + + KOJUIOKB
MUYECKOE PaBHOBECHE. TECTBI
7. | PactBOpBl. JlucniepcHbIE CUCTEMBI. 1 7 + + K.p.3
TECTHI
8. | OxucIuTeTbHO-BOCCTAHOBUTEIHHBIE 1 8 + + K.p.4
peakiuu. OCHOBBI ANEKTPOXUMUU.
9. | M3bpanHbie BOIPOCHl XUMHUHU. 1 9 + + KOJUIOKB
10. | BBeneHue B aHATUTUYECKYIO XUMHUIO. 1 10 + +
11. | KauectBennsbiii ananms. Knaccuduka- 1 11 + +
IIMsI KATHOHOB M aHUOHOB. [lepBast
aHAJIMTUYECKas rpynna KaTHOHOB.
12. | Bropas  aHanutuueckas — rpynma | 1 12 + +
KaTHOHOB.
13. | Tperbs  anamuTHueckas  rpynma | 1 13 + + K.p. 1
KaTHOHOB.
14. | YerBeprass aHaIUTHUECKas Tpymna 1 14 + +
KaTHOHOB.
15. | [saras aHaJIUTUYECKast rpymma | 1 15 + +
KaTHOHOB.
16. | llecras  amanutuyeckas  rpymma | 1 16 + + K.p. 2
KaTHOHOB.
17. | AHuoHbl. AHaIU3 pacTBOpa HEU3BECT- 1 17 + + K.p. 3
HOM COmu.
18. | Knaccudukaius METO0B KOITUYECT- 1 18 + + KOJUIOKB
BEHHOTO aHanu3a. [ paBuoMeTpuyec-
KUl (BECOBOM) METOJT aHAIN3a.
19. | TurpumeTpudeckuii METOJ aHaIM3a. 1 19 + + TECTBI
MeTtoa KHCIOTHO-OCHOBHOTO THTPO-
BaHus. IHIUKATOPHI B METOJIE KUCIIO-
THO-OCHOBHOTO TUTPOBAHHSI.
20. | MeTox OKHUCITUTENHLHO-BOCCTAHOBH- 1 20 + +
TEJBHOTO THUTPOBaHUS.MeTon ocax-
JIeHUs1 1 KOMIUIEKCOOOpa30BaHMs
21. | Ilpeamer w MeTonwl (u3WYeckoi | 2 1 + TECTBI
xumuu. VneanbHbI ra3 U uacaabHOE
COCTOSIHHE BEIIECTBA — ra3a.
22. | Uneanbubie TazoBbie cMmecu. [lapim- 2 2 +
ajpHOE JAaBlieHHe. 3akoH JlanmbpToHA.
23. | [lpeamer XUMUYECKOW TepMOIUHAMHA- | 2 3 +
k. OCHOBHBIE TIOHSATHUS Y BEIMIHHBIL.
24. | TlepBbiii 3akoH (Hadano) TepMoauHa- | 2 4 +
Muku. Tepmoxumus. 3axkoH ['ecca.
25. | Bropoi#i 3akon (Hawano) TepMoauMHa- | 2 5 + K.p. 1
muku. [lonsarue o6 sHTpoONUH.
26. | Xumu4yeckoe  paBHOBecHe. 3akoH | 2 6 + +
JIEUCTBUS Macc.
27. | [lpyHIMO TMOJABUXKHOTO PaBHOBECHS. 2 7 + +




['ereporennsie ha3oBbie paBHOBECHS

28. | PacTBOpBI. Bunst pacTBOpOB. 8
Wneanbubie pacTBopbl. 3akoH Payis.
29. | 3akonsl KanoBanoBa. 3akoH I'enpu. 9
30. | 3amep3anue W KHUIIEHHWE PACTBOPOB. 10 K.p. 2
Kpuockomnus u 30ynuockonus
31. | Ocmoc. OcMOTHUECKOE  J1aBJIEHHE 11
pacTBOpOB.
32. | OcuoBet TDJI Appenuyca. 3akoH 12
OctBanpaa. Teopust CUIBHBIX 3JEKT-
POJMTOB
33. | IlonsiTHe 00 aKTUBHOCTSX AIEKTPOIIHU- 13 TECTBI
TOB W HOHOB W Kod(pduimenTax
AKTUBHOCTH
34. | DneKTpOnpOBOIHOCTD pacTBOpOB 14 K.p. 3
3JEKTPOAUTOB. [10ABUKHOCTH MOHOB.
3akoH Konbpayma.®opmyna Hepaera
35. | Kunernka XUMHYECKMX  PEaKIHU. 15
CkopoCcTh  XMMHMUYECKUX  PEaKLHi.
3aBUCUMOCTh oT Ppa3IMYHbIX
(hakTopoB
36. | Katanu3. Tunsl kartanuza. Teopuu 16 K.p. 4
KaTajausa.
37. | PactBopsr BMC. HaGyxanue u pacr- 17 TECTHI
Bopenue BMC
38. | Komutonnusie CHCTEMBI. Oo6mas 18
XapakTepucTuka. MeTopl MoTydeHus
Y OYUCTKH KOJIOUTHBIX CHCTEM
39. | Crpoenne ® 3apsn  KOJUIOMIHBIX 19 K.p. 5
YaCTHIL.
40. | YcToiunuBOCTh KOJUTOUTHBIX CUCTEM U 20 KOJUIOKB
KOAryJISIIIHS
41. | Beengenune. TeopeTnueckue OCHOBBI 1
OpPraHUYECKON XUMUM.
42. | AIKaHBbL Metonabl CHHTE3a, 2
(bu3nYecKre 1 XUMUYECKHE CBONCTBA.
43. | HuknoankaHbl (uktonapauHebI). 3
Bunsl nzomepun. XuMu4yecKue cB-Ba.
44. | I'agoreHnpou3BOIHbIE AJIKaHOB. 4
Haubonee BaxkHbIe MpeICTaBUTEIH.
45. | Ankenbl (onedunsbI). Crnioco0sl 5
MOJTY4EHUS, XHMUYECKHE CBOHCTRA.
46. | Ankunabl.  ['oMmonormueckuit  psm. 6
XUMUYECKHE CBOMCTBA.
47. | AnkagneHsl. Mertoasl CUHTE3A. 7 K.p.1
XUMHYECKUE CBOMCTBA.
48. | Apensl. IIpaBuno apoMaTHYHOCTH 8
Xrokkensi. CBoiicTBa OeH3071a.
49. | OgHOaTOMHBIE A MHOrOaTOMHBIE 9
cupThl. CIIOCOOBI MOJTYYeHUs, CB-Ba.
50. | ®eHOMBI W apOMATUYECKUE CIHUPTHI. 10




Knaccudukanus u crmocoObl moJrydeH.

51. | IIpocteie 3(UpHI. TuocnupTsl. 3 11 + + K.p.2
Tuoadups! U 1p. COCAMHEHHS CEPHI.

52. | Anpaeruapl M KETOHBI. BaxHeimme 3 12 + +
NpEACTaBUTEIH.

53. | MoHokapOOHOBBIC KHCJIOTBI. 3 13 + +
[Tpou3sBoiHBIC KAPOOHOBBIX KHCIIOT.

54. | uxapboHnoBsie kucnoTsl. Hempenens- | 3 14 + + K.p.3

HBIC ,I[I/IKap6OHOBBIe KucnoTel. OKcH-
Kap6OHOBBI€ KHCJIOTBI M OIITHUYCCKasa

U30MEpHs

55. | Hurpocoenunenus. AMUHBI apoMaTH- 3 15 + +
YEeCKOro psija.

56. | YrneBogsl. Meroabl  MOJy4YeHHs, 3 16 + +
XWMHYECKHE CBOMCTBA.

57. | I'ereponukanyeckue COCTMHEHUSI. 3 17 + +
CrtpoeHue u CBOMCTBA.

58. | HykneuHnoBsie KHACIOTHIL. | 3 18 + + KOJIJIOKB
buonornueckn AKTUBHBIC opr.

COCANHCHUA B CCIIBCKOM XO3SMCTBE.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

[Ipy u3y4eHUH TEOPETHYECKOro Kypca Ha JEKIHUSAX NPeAyCMaTpUBAETCS HU3JI0XKEHHE
HEKOTOpOro MaTepuaia B BUJIE Mpe3eHTauuu. OTAeabHbIe JEKIUH U3JIaraTcs Mo MpooieMHOR
TEXHOJIOTHH.

Ha nexnmsax ucnosip3yloTcs B KaueCTBE JAEMOHCTPAIMOHHOTO MaTepuaina [leproanyeckast
cucreMa XuMHueckux snemenToB [|.M1.MeneneeBa u psa Jpyrux Tabiui.

[Tpu m3yyeHUn CBOWCTB OTJENBHBIX XUMHUYECKUX COCTUHEHMH U XMMHUYECKUX MPOLECCOB
IpeaycMaTpPUBAETCS TIOCTAHOBKA JIEKIIMOHHBIX JIEMOHCTPAIMOHHBIX OIBITOB.

Hekotopble  pa3gensl  TEOPETHYECKOTO  Kypca  HM3YYaloTCsi C  HMCIOJIb30BaHUEM
orepeXxaromeil caMoCTOSTeNbHON PabOThl: CTYJACHTHI MOJYYAlOT 33/JaHUs HA O3HAKOMIIEHHE C
HOBBIM MaTepHAaJIOM JI0 €r0 M3JI0’KEHH Ha JIEKLIUSX.

[lepen ouepenHol Jsekuuel, Kak MPaBUIIO, MPAKTHKYIOTCS <«JIETYYKH» IO MaTepuainy
NpeAbIYIIeH JEeKIUHA. JTO TO3BOJSIET ONPEACTUTh CTENeHb YCBOCHUS H3JI0KEHHOTO paHee
marepuana. s Ooysee OCHOBATENBPHOW OIEHKH YCBOSIEMOCTH TEOPETHYECKOTO MarepHaia
CTYAEHTaMM, HCHOJNb3YIOTCS TECThbl, a TakXe TPaJAULUOHHBIE IMCHbMEHHBIE U YCTHBIE
KOHTPOJIbHbIE MEPONPUATHS (KOJIIOKBUYMBI, KOHTPOJIbHBIE PaOOTHI).

[lpn mpoxokaeHun J1TabOPaTOPHOTO TMPAaKTHKyMa CTYIEHTaM IMpeiaraercs padoTaTh B
MajbIX Tpynmnax: ydyeOHas rpymnmna pa3OuBaeTcs Ha HECKOJIbKO HEOOJNbIIMX Tpymm — 1o 2-3
yenoBeka. Kaxnas rpymma BBINOMHSAET 3a1aHue (1a0OpaTOpHBIE OMBITHI) M3 JIAOOPATOPHOTO
npaktukyma. [Iporiecc BHINOTHEHUS Ta00OPATOPHBIX ONMBITOB OCYIIECTBIISIETCS HA OCHOBE 0OMEHa
MHEHHH U BBIOOpa ONTHMAIILHOTO ITYTH pemieHus. Ha ocHOBaHMM MOJTy4eHHBIX JAaHHBIX 110 BCEM

OTBITaM KaXIbIi CTYJIEHT 3alOJIHIET CBOU JTaOOPaTOPHBIN KYypHAI, IJi€ 3allMChIBAECT PE3yJIbTaThl




OTIBITOB, HAOJIOJEHUS, COCTABIIAET ypaBHEHUS PEaKIMi XMMHUYECKHX MPOIIECCOB, €CIU HYXKHO
IPOU3BOAUT COOTBETCTBYIOIIME PACUETHI U IPECTABIISIET PE3YIbTAThI IIPEIIOAABATEIIO.

Ha cobecenoBanue ¢ mpenojaBareneM CTYASHT MpEACTaBiIseT O(POPMIICHHBI OTYET MO
JMaHHOM J1abopaTopHOW paboTe U OTBEYaeT Ha BOIPOCH MpENoJaBaTeis, CBsI3aHHBIE C
METOIUKON paloThl, pe3yapTaTamMu U BbiBoAaMU. [lo psay paboT mnpeaycmarpuBaeTcs

IMPUMCHCHHC TECTOBOI'O METOJa (GaluThD).



I'pynnoBass paGora B XHUMHUYECKOM JaboOpaTOpUM CTUMYJIHUPYET COINIACOBAaHHOE
B3aUMOJICUCTBUE  MEXAY CTYJEHTaMH, OTHOLICHHUS  B3aMMHOM  OTBETCTBEHHOCTH U
corpyanudectsa. [Ipu popMupoBaHUU TPYIT YUUTHIBAETCA BA PU3HAKA: CTEIIEHb XUMHYECKON
HNOJATrOTOBJICHHOCTH CTYIEHTOB M XapaKTep MEKIMYHOCTHBIX OTHOWIEHWH. B psane cioydaes
CTYAIEHTaM CaMUM IIpeJyularaeTcsi pa3oUThcs Ha IPYIIIbl, COCTaB KOTOPBIX BIOCIEACTBUU MOXKET
KOPPEKTHPOBATHCS JUISI TOBBIIICHUS KauecTBa paboThI.

B naboparopHoM npakTHMKyMe IpPHU BBIIOJHEHUU OTIEJIBHBIX OIBITOB HCIOJIB3YETCS
npoOeMHOro oOydeHMs: CTYAEHT IoJydaeT 3aJaHhe Ha XUMMYECKHH Ipouecc, METOAUKY
KOTOPOrO OH JOJDKEH HO0J00paTh CaMOCTOATENBbHO, HCXOAS M3 HMEIOIUXCS pPEaKTUBOB,

06CYI[I/ITI) €C C IMpenoaaBaTeyicM U 3aTEM NPUCTYIIUTDH K €I'0 BBIIIOJIHCHUIO.

7. Conep:kaHue NUCLUILUIUHBI
Yacte 1. Heopranuueckas u aHaIuTUYECKasT XUMUS

Beenenue. [Ipeamer u 3amaun xumuu. Mecto xumun B psiay GyHIaMEHTANIbHBIX HAYK. ATOMHO-

MoJekyisipHoe yueHue. AtoM. Monekyna. [Ipocteie u crnoxsble BemectBa. OTHOCHUTENbHAsS

aTOMHasi Macca, OTHOCUTENbHAs MOJEKyJsipHas macca. Monbs. Momnspuas macca. OCHOBHbIE
CTEXMOMETPUUYECKHE 3aKOHBI.3aKOH YKBUBAJICHTOB.MeTO b1 onpeeneHus

9KBHUBAJICHTA ITPOCTOT'O U CIIOKHOI'O BECIICCTBA.

Crpoenne aroma. Ilepuoanyeckuii 3akOH M IEPUOJMYECKass CHUCTEMa  DJIEMEHTOB
J.M.Menpneneesa. CoctaB aTOMOB. DJI€MEHTapHble YacTULIbl. ATOMHOE 1po. KopmyckyisapHo-
BOJIHOBOM Jyanu3M. YpaBHeHue Ilmanka. I'mmotesa ne bpoiinsa. KBaHTOBO-MexaHuueckas
Teopust crpoeHus aroma. lIpuHinun HeompenenenHoctu. BomHoBoe ypaBHenus IlIpenunrepa.
KBanToBeie umcna. Ilpunnun Ilaymu. IlpaBwio Xynpa. IIpuHIMO HaMMEHbBIIEW SHEPTHH.

[TpaBuiia KneukoBckoro.

[Tepuoanueckuii 3akoH U nepuoanueckas cucrema snemeHToB [[.M.MenneneeBa. CTpykTypa u
dopma mepHOAMUECKOW CUCTeMBbl. S-, p-, d-, u f-anementsl. [lepuomuueckue cBoicTBa

9JICMCHTOB.

XuMunueckas cBsA3b. TuUIbl xXumuueckoi cBsa3u. KoBanenTtHas (momnsipHas u HenousisspHasi). Curma-
u nu-cBs3u. OCHOBHBIE XapaKTEPUCTUKH KOBAJEHTHOW CBA3M. [[nMHa W DHEpPrus CBS3H.
KpatHocts cBsizu. ['mOpummsarusi atoMHbIX opOutaneit. [lomspuzamus cBsizu. J{umonbHBINA
MOMEHT CBSI3H. XapaKTEpPUCTHKM B3aWMOJECHCTBYIOIIMX aTOMOB: IIOTE€HUMAT HWOHU3ALNH,
CPOJCTBO K DIIEKTPOHY, JJIEKTPOOTPULIATENBLHOCTh. VOHHAs CBA3b Kak IPENEIbHBIN Clydail
KOBQJICHTHOHM MOJSIPHOI CBs3U. JIOHOpHO-aKLIENTOPHBI MEXaHU3M 00pa30BaHMs KOBAJICHTHOM
cBsa3u. BonmoponHas cBsA3b. MeXMONEKyJsspHas W BHYTPUMOJIEKYJISIpHAs BOJOPOJHAS CBS3b.

MeXMOJIEKYJISIpHbIE  B3aUMOJICUCTBUSA MOJIEKYL. 3HayeHue BOJIOPOJIHBIX



cBs3eil. Merammyeckas cBsi3b. KoMiuiekcHble coequHenus. KoopauHaloHHasi TeOpus.
TunuaHele KOMIUIEKCOOOpa3oBarenu W JwmraHapl. Kiaccupukanmwss W HOMEHKIATypa

KOMIIJICKCHBIX

coenuHeHui. Jluccouumanusi KOMIUIEKCHBIX coeuHeHnii. KoHcTaHTa  HECTONKOCTHU

KOMIUIEKCHOTO MOHA. [[puMeHeHne KOMIIJIEKCHBIX COEAMHEHU M.

OHepreTuka 1 HalpaBJICHUE XUMUYECKUX MpolieccoB. TepmoanHamMuka. OyHKIIMKU U TapaMeTpbl
cocrosiHusl. BHyTpeHHss sHeprus. I[lepBblii 3aKOH TEpMOJMHAMUKU. ODHTAJbIMS BEIIECTBA.
TemnoBeie A (exTbl XUMHUECKMX peakiuil. DK30- U JIHAOTEPMUYECKHE PEaKIIHH.
Tepmoxumuueckue ypaBHeHus. .3akoH [ecca. Ilomstue 00 osHTpormmu. Btopoit 3akoH
tepmoauHamuku. [loctynar [lnanka. Dueprus ['m60ca obOpazoBanusi BemiecTB. CTaHmapTHOE

COCTOsIHHEC BCIIICCTBA.

Xumnueckass kuHetnka. Kartamms. Xummueckoe paBHoBecue. Kimaccudukarmsi peaxiuii B
XUMHYECKON KuHeTuke. ['oMo- u rereporeHHble peakuuu. CKOpOCTh XUMHYECKOM PEAKIUH.
@DaxTopsl, BAUAIOIIUE HA CKOPOCTh XUMUYECKON peaklu. 3aKoH aercTBusa Macc. Kunetnueckoe
ypaBHenue. [lopsimok u MonekymnspHocTh peakiuu. [Ipasmiio Bant-I'odda. Teopus akTuBHBIX
CTOJIKHOBEHUH. OHeprus axkTHUBalUH. YpaBHeHHE AppeHuyca. XHUMHUUYECKHE pEaKkLUH B

TCTCPOTrCHHBIX CUCTEMAX.

Karanmu3. T'omMoreHHpli W TeTeporeHHbld Katanu3. Murubutopel. Teopunm Kartammsa.

Karanutuueckue sas1. [Ipomotopsl. M306upaTeibHOCTh KaTaIN3aTOPOB.

O6patumbie U HEOOpaTUMbIE PEAKIIUH. Xumuueckoe paBHOBecne. KoHcTaHTa

XUMHYECKOTO paBHOBecus. CMmerieHue xumuieckoro papHoBecus. [Ipunmun Jle [llatense.

PactBopsl. Mctunnble pactBopbl. OOmme cBoiicTBa pacTtBopoB. PactBopumocTts. CrocoObl
BBIPQXCHHUS KOHIIEHTpAallMM pacTBOPOB. OHEPreTHKa Ipollecca PACTBOPEHHs. XHUMUYECKas
teopust pactBopoB J[.VMI.MenneneeBa. PactBopeHne Kak (HU3MKO-XUMHMUYECKUI TMpolecc.
®dusnueckas Teopusi pactBopoB. [loHsTHe 00 HeanbHOM pacTBope. PazbaBiieHHBIE pacTBOPHI
HedJIeKTponuToB. 3akoHbl Paynsa. Kpuockonus u s0ymuockonus. OcMOTHYECKOE JaBlIeHUE

pactBopa. OcMocC B IpUpoIe.

PactBopsI 3JEKTPOJINUTOB. I30TOHNYECKNA Kod(hPuImeHT. DIeKTPOTUTHIECKas

JMCCOIMALUsl B BOJHBIX pacTBopax. CuiibHbIE U cialble 3JeKTponuThl. KOHCTaHTa U cTeneHb
JUCCOIMAaMU  caboro anekTpoiuTa. 3akoH pasbaBienus OctBanmbaa. Teopust CHIBHBIX
NEKTpoINTOB. Kaxymiasicst cTeneHp OUCCOLMALMU CHIIBHOTO JJIEKTPOJIUTa. AKTHUBHOCTH U
koa¢¢umeHT aktuBHOCTU. MoHHas cuna pactBopa. oHHOe mpousBeaeHre Boabl. BompopoaHslit
nokazatenb. Metonbsl onpeneneHuss pH. bydepnsie pactBopsl. ['maponus coneit. MonHbIE
ypaBHEHHsI peakiuu ruaponusza. KoHcranta u creneHs rugposmsa. HeoOpaTumeblii ruaposims.

TpyaHopacTBOpUMBIE IEKTPOJINTEL. PaBHOBEcMe  ocajok-pactBop.  [IpousBenenue



pactBopumocTH. [IpencraBieHne O  COBPEMEHHBIX — TEOPHUAX KHUCJIOT u

ocHoBaHuil. IIporosmrnueckas teopus bpencrema-Jloypu. Ilonstue o kuciorax Hu
ocHoBanusAx JIptouca. Jlucnepcusie cucremsl. Kinaccugukanus aucnepcHsix cucteM. CycrieH3un
n smynbcud. KosuiouJHble pacTBOpBL. Y CTOMYMBOCTh KOJUIOMJIHBIX pacTBOpoB. CTpoeHue
KOJUIOWJTHOM 4YacTULbl W MHUUEUIBL. OJJIEKTPUYECKUE CBOMCTBA KOJUIOMJIHBIX CHUCTEM.
JInoduneubie 1 MOGOOHBIE KOJIOU L. 3011 U renu. [lenTusanus, Koaryisaus, CeIUMEHTAIUs
KOJUTOUJI0B. PacTBOpbl BbicOKOMOJNEKYIsipHBIX coenunenuit (BMC). Metonsr cunteza BMC.

dusndyeckre ¥ XUMUYECKHIE CBOMCTBA IMOJIMMEPOB.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU. DIIEKTPOXUMHUYECKHE MTPOLIECCHI.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuu. CTeneHb OKUCIeHUs. BaxxkHeille okucauTenu u
BocctaHoBuTenu. Tunbl OBP. IlpaBuna ypaBHUBaHUS B KUCJIOM, LIEJIOYHOM M HEUTpabHOM
cpenax. Ypasuenue Hepucra. OB nmorenuman. Hanmpasienue nporekanust OBP. OB skBuBasneHT.
ONeKTpOAHBIM TOoTeHIMaN. Psn  HanpsbkeHudd metaiwioB. [D. DIEKTpOIBIIKYIIAs —CHIIA.
Onektponu3 kak OB mpouecc. D1eKTpoin3 BOJHBIX pacTBOPOB U paciuiaBoB cojiel. [lorenunan
pas3ioxeHus. SIBleHHEe MepeHanpsHKEeHUs. DIIEKTPOXUMUYEcKas Koppo3us MeTauioB. CrnocoObl

3alUThl OT KOPPO3HUHU.

BBenenune. AHaMTUYECKAsE XUMHUSA U XUMHUYECKUI aHain3. OCHOBHbIE TIOHATHS; METOJ aHAJIN3a

BEIIIECTBA, METOJAMKA AaHAJIN3a, KA4YECTBCHHBbIM XWMHYECKUM aHAIN3, KOJIWYECTBEHHBIN

XUMUYECKUM aHaIN3, SJIEMEHTHBIM aHann3, (QYHKIIMOHAIBHBIN aHaJN3, MOJCKYJSIPHBIA aHau3,

dazoBsIif ananu3. OCHOBHBIE pa3/ielibl COBPEMEHHON aHANIWTH4YeCKor Xxumun. KpaTkuit

HMCTOPUYECKUN OYEPK Pa3BUTHS AHATUTUYECKOW XUMHUU. [[prMeHeHrne METOI0B aHATUTUYECKOM

xumud B Gpapmanuu. Gapmaneprruueckuii ananu3. GapmMakoneiHble METOIbI.

AHaTMTHYECKHE TTPU3HAKH BEIIECTB U aHATIMTUYECKUE PEAKIIMU; TUIThl aHAIUTHUYECKUX PEAKIIUN
u peareHTOB.  XapaKTepUCTHKA YYBCTBUTEIBHOCTA  AHAJIUTUYECKUX
peakuii (penenbHoe pazbaBieHue, MpeAebHas KOHIEHTPAIUsi, MUHUMAIIBHBIN 00BheM

npeaebHO pa30aBIEHHOTO PacTBOpPa, Mpeiei oOHapyKeHUs, 00OHAPYKHUBAaEMbIi (OTKPHIBAEMBIN )

MHUHHUMYM, TIOKa3aTeIb YyBCTBUTEIHLHOCTH) .

OO6mue TeopeTnyeckue OCHOBBI aHAIUTHYECKOM XUMHUU. [IpuMeHeHre HEKOTOPHIX MOJIOKEHUM

TEOPUHU PACTBOPOB AJIEKTPOJUTOB U 3aKOHA AEHCTBYIONIMX MACC B aHAJTUTUYECKON XUMUH.

CunpHble U ciabble 1eKTpoauThl. KOHIIeHTpalus HOHOB B pacTBOPE;

CIOCOOBl BBIPQKEHHS] KOHIIEHTpAIMH. AKTHUBHOCTH DJJIEKTPOJIUTOB, HOHOB; KO3 UIIMEHT

akTHBHOCTH. MoHHas cuia (MOHHAs KPEToCTh) pacTBOpPA; BIWSHUE MOHHOW CHJIBI pacTBOpa Ha

KO3 UIIMEHTH! aKTUBHOCTH (MHAUBHUAYaAJIbHbIE, CPETHEMOHHBIE) HOHOB. pH BOIHBIX pacTBOPOB

IIEKTPOJINTOB.



[IpumeHeHne 3akoHa JEUCTBYIOIIMX MacC B AHAIMUTHYECKOW XUMHUH. (OCHOBHBIE THIIBI
paBHOBGCI/II/I, HpI/IMCHSIeMBIX B aHaHHTquCKOﬁ XUMHHA. KOHCTaHTa XUMHUYCCKOT'O paBHOBeCI/ISI

(McTHHHAs TEPMOJUHAMUYECKAs], KOHIICHTPALIMOHHAS ) .

FeTepOFeHHHepaBHOBeCI/IH B CHCTEMCE OCaJOK - HaCI)IH_[eHHHﬁ pacTBOp

MaJIOPaCTBOPUMOIO JIEKTPOJIMUTA U UX POJIb B AHAIUTUYECKOU XUMUHU.

Crioco0b1 BBIPOKEHUS  PACTBOPUMOCTH MaJIOPACTBOPHMBIX  AJIEKTPOJIMTOB.

[TpousBeneHre pacTBOPUMOCTH (TIPOM3BECHIE aKTUBHOCTH) MaJIOPACTBOPHUMOIO 3JICKTPOJIHTA.
Ycnosue oOpa3oBaHus 0CaJIKOB MaJOpacTBOPUMBIX AJIEKTPOJIMTOB. BiusiHre 106aBOK
MIOCTOPOHHUX JJIEKTPOJIUTOB Ha PACTBOPHUMOCTH MAaJOPACTBOPHUMBIX AJICKTPOJIMTOB (BIUSHHE
N00aBOK JJIEKTPOJIMTOB C  OJAHOMMEHHBIM WOHOM, BIHSHUE J00aBOK

MOCTOPOHHETO (MHISPEPEHTHOTO) IJICKTPOINTa). BiusHUe pa3InyHBIX (PAKTOPOB HA IMOJHOTY
OCaXIEHUS OCalkoB MW uX pacrtBopenue. JlpoOHoe ocaxnenue. IlepeBoxm omHUX

MaJIOPACTBOPUMBIX JJICKTPOJIMTOB B APYI'UC.

KuciaoTHO-OCHOBHBIC PaBHOBECHUSA U UX POJIb B AHAJIMTHYECCKOM XUMUM.

IIporonutnyeckue paBHoBecus . [IoHATHE O MPOTOJUTUYECKONM TEOPUU KHUCIIOT U OCHOBAHUM.
[TporonuTuyeckue paBHOBECHSI B BOJE. XapaKTEPUCTUKA CUIIbI CIIA0BIX KUCIOT U OCHOBaHUS.

KOHCTaHTBI KHCIIOTHOCTH M OCHOBHOCTH, MX TOKa3aTelu.

I'mppomns. KoncranTta m creneHp ruaponnsa. Beraucnenue 3HadeHuid pH pacTBopoB cosei,
MOJIBEPTaIOIIUXCS THUIPOIIU3Y.

Bbydepubie cuctemsl (pactBopsl); 3HaueHuss pH OydepHbIXx pacTBOpoB, OydepHas eMKOCTb,

oydepnoe aeiicteue. Mcnonb3zoBanue 0ypepHbIX cUCTeM B (hapMalleBTUUECKOM aHaJU3e.

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC paBHOBECHUSA U UX POJIb B QHAJIUTUYECKON XUMUU

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE CUCTEMBI. OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE

anekTponabl.  [loTeHIuanbl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX  AJIEKTPOAOB  (pealbHBIE,
CTaHJapTHHIC, (hOPMAIbHBIC); YCIOBHBIE (OTHOCUTEIBHBIE) OKHUCIUTEIBHO-BOCCTAHOBUTEIHHBIC
noteHImanbl. [loTennuan peakiuu (dmexTponasmwkymas cwia - IJC peaknuu). Hampasienue
MPOTEKAHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakiuu. BiusHue KOHUEHTpaluil peareHTos,
pH cpenpl, TemnepaTypsl, TPUCYTCTBUS UHAUPPEPEHTHBIX HOHOB HA 3HAYCHHS OKHCIUTEIHHO-

BOCCTaHOBHUTCIIbHBIX peaKuHﬁ.

['myO6uHa npoTeKaHUsl OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.



Hcnonp30BaHne OKHCIUTEILHO-BOCCTAHOBUTEILHBIX peaKuHﬁ B aHAJUTUUECKOM XUMHUHU, B

(dapManeBTUYECKOM aHATHN3e.

PaBHOBecHs1 KOMITJIEKCOOOPa30BaHUS M UX POJIb B AaHATUTHYECKOW XUMUHU

OOmasi XapakTepUCTHKA KOMILUICKCHBIX (KOOPIAMHAIMOHHBIX) COCJIMHEHHWH. PaBHOBecHs B
pacTBopax  KOMIUICKCHBIX COCJMHCHUH. KOHCTaHTBI  yCTOWYMBOCTH H.HECTOHKOCTH
(HEYCTOMYHMBOCTH)  KOMIUJICKCHBIX COCTUHEHUM (ITOJTHBIC (oO6mme), CTyIICHYATHIE,

KOHICHTPAIIMOHHBIC, NCTUHHBIC TCpMOI[I/IHaMI/I‘-IeCKI/Ie). [TousiTie 0 MOOOYHBIX pCaknusax u 00

AKTHUBHOMN JoJie JIUTaH/IOB. YcnoBHbIe KOHCTaHTBI YCTOMYMBOCTHU u
HECTOMKOCTH (HEYCTOMYMBOCTH)  KOMIUIEKCHBIX  COEIMHEHUi.  BnusHue  pa3nuyHbIX
dakTopoB Ha KoMIUIekcooOpa3oBaHue B pacTBopax (pH cpenbl, KoOHIEHTpauui

peareHToB, 100aBOK IIOCTOPOHHUX HOHOB, OOPa3yIOIIMX MaJOpPacCTBOPUMBIC COCIUHEHHS C

HMOHOM MeTaJlIa-KOMILIEKCO00pa30BaTesisi, HOHHOW CHJIBI PACTBOPA, TEMIIEPATYPHI).

IIpuMeHeHne OpraHNnYeCKNX PEareHTOB B AHAINTUYECKON XUMUU

Peakuuu, ocHoBaHHbIE Ha O0O0pa30BaHUM KOMIUJICKCHBIX COeIMHEHUH. DYHKIMOHAIBHO-
AHAJIUTUYECKUE TPYIIIbI B JUTaHAX. Kpurepun MIPUMEHEHUS
BHYTPUKOMIUICKCHBIX COCIMHEHHI B aHAIMTHYECKOW XUMHH (Manas pacTBOPUMOCTb.
HaJIMYue XapaKTepHOW MHTEHCUBHOM OKpAaCKH, BBICOKAas YyCTOMYMBOCTH). I[lpumepsl
MCIIOJIb30BAaHUS XEIaTHBIX KOMIUJIEKCHBIX ~ COEIMHEHHH B XUMHUYECKOM aHaJu3e.
TunuuHele  UKI000pad’yIOIIMe OPraHUYECKUe JTUTaH bl (IUTUIOH, JTUMETUITITHOKCHM,
1-auTp030-2-HadTON U Op.)
Peakuuu 6e3 yyacTusi KOMITJIEKCHBIX coequHeHui. OOpa3oBaHHE OKpAlIEHHBIX COCTUHEHHH C
0OHapy)XMBaeMbIMU HOHaMHU (OTKpbIBaeMbIMH BerecTBaMu). (OOpa3oBaHWE OPraHUYECKHUX
COCTMHEHUH, 00Jamaronux Ccrenu@uaecKkuMyu CBOMCTBaAMHU (3amax, OKpaIllMBaHHE IJIaMEHHU

ropenku u ap.). Mcnonb3oBaHue opraHUYecKUX COCIMHEHUI B KAYECTBE MHIUKATOPOB.

Metoapl pa3ieneHus W KOHIICHTPUPOBAHUS BEIIECTB B aHATUTHYECKOW xumuu Hekoropsie
OCHOBHBIE MOHATHS (pa3/elieHne, KOHIIEHTPUPOBAHHO. KOAPUITUEHT

(aktop) xouueHnTpupoBanwms). Knaccuduranus METOIOB paszielieHHs W KOHIICHTPHUPOBAHUS
(MeToAbl HWCMapeHHs, O030JICHHWE, OCAXKACHUE, COOCAXKIACHHE, KPUCTAJUTM3AINs, SKCTPaKIus,

I/136I/IpaTC.IIBHa$I aﬂcop6u1/151, QJICKTPOXUMHNYCCKUC U XpOMaTOTpa(I)I/I‘-ICCKI/IC MCTO,Z[BI).

XpomarorpaguuecKkue MEeTO bl aHATTN3A.



Xpomatorpadus, cymHocTh Meroaa. Kimaccudukamnus xpomatorpadudecKux METOJIOB aHAIN3a:
0 MEXaHW3My pas3felieHHs] BEIIeCTB, IO arperaTHOMy COCTOSHHIO (a3, IO TEXHHUKE
IKCIIEPUMEHTA, TI0 CIIOCO0Y OTHOCHTEIBLHOTO MepeMenieHus ¢as.

Ancopoumonnas Xpomarorpadusi. Toukocnoiinas Xpomarorpadpus (TCX). CymHocTs MeTO1a
TCX. KoapduuueHT mnoaBHKHOCTH, OTHOCHTEIBbHBIN KO3()(UIIMEHT MOABMKHOCTH, CTEHECHb
(kpuTepuit) pasneneHus, KOXPQPUIMEHT pasfelieHus. Marepuanbl W PacTBOPHTEINH,
npumMensieMbie B MeTosie TCX.

Pacnipenenurenshas  Xpomatorpadus. Xpomarorpadus Ha Oymare (0y-  MakHas
xpomarorpadus). Ocamgounas xpomarorpadus. [ToHsarue o cutToBO# Xpomarorpaduu. [einb-
Xpomatorpadus.

KavecTBennbiii xumudeckuid aHanu3. Kiaccupukaiuss METOJOB KadeCTBEHHOIO aHalln3a
(IpOOHBII U CUCTEMATUYCCKUI; MaKPO-, IIOTYMUKPO-, MUKPO-, YIIBTPOMUKPOAHAIIH3).
AHQJIMTUYECKUE PEAKIMA H  PEareHThl, HUCIOJb3yeMble B  KadeCTBEHHOM  aHAJM3C

(crenuuueckue, CENEKTUBHEIC, TPYIIIIOBEIE).
Hcnonp30BaHre Ka4eCTBEHHOTO XMMHYECKOTO aHau3a B (hapMallum.
KauecTBeHHBI aHATN3 KATHOHOB U aHUOHOB

Ananutndeckas KJIaccupuKanus KaTHOHOB o rpynmnam (cynbdumHas
WIA CEepOBOJIOPOJIHAs, aMMuadHo-(hocdarHas, KHUCJIOTHO-OCHOBHAs).

Orpann4eHHOCTH J1000i Ki1accuuKauy KaTHOHOB.

KucnoTHo-ocHOBHasi KiaccUpUKAIMs KAaTHOHOB MO TpynmnaM. AHAIUTHYECKHE peaKIUu

KaTUOHOB PA3JIMYHBIX AHAJIUTUYCCKUX T'PYIIII.

AHanuTHueckas KIaccupuKanus AHUOHOB (mo  cmocobHOCTH K
00pa3oBaHUIO
MaJOpPacTBOPUMBIX  COCIUHEHUH IO OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIM CBOWCTBaM).

OrpanndeHHOCTh JI000N KIacCH(UKAIMA aHUOHOB. AHAJIUTHYECKHE PEAKIUM aHHOHOB

Pa3IMYHbIX aHAIUTUYECKUX Ipyrn. MeTo/ibl aHaIn3a cMeceld aHHOHOB PAa3IMYHBIX TPYIIIL.

AHanu3 cmeceil KaTHOHOB U aHUOHOB.

[Tpumenenue ¢u3ndeckux M (PU3MKO-XMMHUYECKUX METOJOB JUI HICHTU(UKAIMH BELIECTB
B KauyeCTBEHHOM aHaJIn3e. [Tonsitue 0 MPUMEHEHUN OINTUYECKUX.

XpoMaTorpapuueckux, MEKTPOXUMUUYECKUX METO/I0B B KAUECTBEHHOM aHAJIN3e.

KonuuectBennsiii ananu3. Kiaccugukanus METo 0B KOJIMYECTBEHHOTO aHalM3a (XMUMHUYECKHeE,

bu3UKO-XMMHUYECKHE, OUOIOTHYECKHUE).

TpeGoBanusi, IpeabsABIsieMble K peakUusM B KOJMYECTBEHHOM aHanu3e. Ponb u 3HaueHue

KOJINYCCTBCHHOI'O aHa/JIn3a B (I)apMaLII/II/I.



['paBuMeTpryUecKuil aHAIHU3.

OCHOBHBIE IIOHATHA IrpaBUMETPHUUYCCKOr0O aHaJin3a. OcHOBHEBIE OTallbl

rpaBUMeTpHUecKoro onpeaeneHus. Ocaxaaemas U rpaBUMeTprueckast popmbl;
TpeOOBaHUs, MPEABSBISIEMbIE K OCAIUTEINI0, IPOMBIBHON KHUIKOCTH.

Ilonsatue o TEOpHUU 06paSOBaHH5{ O0CaJKOB. VYcaoBus O6p&30BaHI/I${ KpUCTAINIMYECKUX U

aMOp(HBIX OCAJIKOB.
[TprMepsl rpaBUMETPUUECKHX ONpEAeICHUM.

XUMHUYECKUE TUTPUMETPUUECKUE METOABI aHaIN3a. TUTpUMETpUUECKUN aHaIU3 (TUTPUMETPHUS).

OCHOBHBIC TTOHATHSI (aJ'II/IKBOTa, TUTPAHT,

TUTPOBAHUC, TOYKA OKBHUBAJICHTHOCTH, KOHCUYHAsA TOYKA TUTPOBAHUA, HUHAHUKATOP, KpHUBad
TUTPOBAHUA, CTCIICHb OTTUTPOBAHHOCTHU, YPOBCHb TI/ITpOBaHI/IH). Tp€6OBaHI/IH, IpCaABABIISICMBIC K
p€akuusiM B THTPUMCTPUHU. PeaKTI/IBbI, INPpUMCHACMBIC B TUTPUMCTPHUYCCKOM aHAJINU3C,

CTaHJapTHBIC BCIICCTBA, TUTPAHTHI.

TunoBble pacdyeTbl B TUTPUMETPUYECKOM aHanu3e (MOJspHas KOHICHTpAIUs, MOJISIpHas
KOHLEHTpalLUsl SKBUBAJIEHTA, TUTP, TATPUMETPUUECKUI (paKTOp  mepecyeTa (Tutp 1o
OTIpeNeIsieMOMY BEUIECTBY), IONMPABOYHBIA KO3 duImenT). Pacyer maccel craHAapTHOTO
BEIIeCTBa, 'HEOOXOAUMOI AJIsi MPUTOTOBICHHUS TUTpaHTa. PacueT KOHIIEHTpaIlMy TUTPaHTA MPU
ero craHpapruzanuu. Pacder Macchl M MacCOBOM [JOJIM OIPEACNIIEMOro BeEIIeCTBa II0

pe3yJibTaTaM TUTPOBAHMUSL.

KHaCCH(bHKaHHH MCTOJ0B TUTPUMCTPHUYCCKOI'O aHaJIn3a: KHCJIOTHO-OCHOBHOC,
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHOC, 0CaaUuTCIIBHOC, KOMITINICKCUMCTPUICCKOCH

KOMITJICKCOHOMETPHUICCKOC TUTPOBAHUC.

Bunet ( mpuembl) TUTpOBaHUS, NpPUMEHSEMbIE B TUTPUMETPHUUECKOM aHalu3e - MPSMOE,
obpatHoe, kocBeHHOe. CrocoObl OmpenesieHus OTAETbHBIX HAaBECOK, aJUKBOTHBIX YacTeH.

Mertoanl YCTAHOBJICHUS KOHEYHOM TOUKHU TUTPOBAHUS - BU3YAJIbHBIC, THCTPYMCHTAJIbHBIC.
KucnoTHO-0CHOBHOE TUTPOBAHUEC

CYHIHOCTI) METoJa. OCHOBHEIC p€aKuKM W TUTPAHTbBI METO/A. Tumnel KUCIOTHO-OCHOBHOI'O

TUTPOBAHUA - ANUAUMECTPUS, ATTKAITUMETPUA.

WuaukaTopel MeTOJa KHCIOTHO-OCHOBHOTO THUTpOBaHUS. TpeOoBaHUs, NpEIbsIBISEMbIE K
uHaukatopam. MonHast, xpomodopHasi, HOHHO-XpoMO(hOpHas TEOPUSI UHIUKATOPOB KUCIOTHO-
OCHOBHOTO THUTpOBaHMA. VHTepBan U3MEHEHUs OKpacku HHauKaTopa. Kiaccuduxanus
UH/IUKATOpOB (MO croco0y NPUTOTOBIEHHS, NMPUMEHEHHUS, MO IIBETHOCTH, MO MEXaHU3MY
MPOLIECCOB B3aUMOJCHCTBUSL C TUTPAHTOM, MO cocTaBy). [Ipumepbl TUIMWYHBIX HHIUKATOPOB

KHCJIOTHO-OCHOBHOI'O TUTPOBAHUA.



KpuBbie KUCIIOTHO-OCHOBHOTO TUTpOBaHMA. Pacyer, MOCTpOeHME M aHAIN3 TUIUYHBIX
KPUBBIX THUTPOBAHUS Ul CIy4aeB THUTPOBAHUS CHIIBHOM KHCIIOTHI IIETIOYbIO, CIA00H KHCIOTHI
IEJI0YbI0; CHIIBHOTO, CIA00TO OCHOBAHMSI CHIIBHOW KUCIIOTOH. BBIOOp MHAMKATOPOB 1O KPUBOU
TUTPOBAHUS.

TuTpoBaHUE NOIUIPOTOHHBIX KUCIIOT.

OmubKy  KHCIOTHO-OCHOBHOTO TUTpOBaHHMsS (OmMOKH, OOyCIOBICHHbIE (DU3UYECKHUMU
U3MEPEHUSIMH; WHAWKATOPHBIC OMNOKHU; KOHIICHTPALIMOHHBIE MHINKATOPHBIE OIIUOKH; COJICBBIC
OLIMOKH, UX PacyeT U yCTPaHEHHUE.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE

CymHocts Metona. Knaccudukanms pemokc-MeTomoB. YCIIOBHUS NMPOBEACHUS OKHCIHTEIHHO-
BOCCTAHOBUTEJILHOTO TUTpOBaHUs. TpeOoBaHUsA, TMpenbsBIseMble K  peakuusM. Buisl
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUsl (IpsiMoe, OOpaTHOE, 3aMEeCTHTENbHOE) U

pacyeThl PpE3YJIbTATOB TUTPOBAHU.

MHauKaTopel OKUCIUTEIbHO-BOCCTAHOBUTENILHOTO TUTpOBaHus. Kitaccudukanus nHANKATOPOB.
OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE HHAMKATOPHl (0OpaTuMble U HeoOpaTHMbIE), HWHTEpBal
WU3MEHEHUsI OKPaCKH MHIMKaTropa. [IpruMepbl OKMCIUTENIbHO-BOCCTAHOBUTEIBHBIX HHINKATOPOB,
4acTO NMPUMEHSAEMBIX B aHAJIN3€ - TU(PEHUIAMUH, N-QEeHUIaHTPAHUIIOBAs KUCIO0Ta, (PepporH U
Ap.

KpuBble OKHCIUTENBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMS: PacyeT, MOCTPOCHHE, aHAIN3. BIGOp
MHIMKATOpa Ha OCHOBAHNHU aHAJIN3a KPUBON TUTPOBAHMSI.

NuaukaTopHble OLIMOKH OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS, HX
IIPOUCXOXKJICHHE, PaCU€eT, YCTPAHEHHUE.

ITlepmanranaromerpuueckoe  TuTpoBaHue. CyIIHOCTH  MeTOJAa. YCIOBUS  INPOBEIEHUS
TUTPOBaHUA. TUTPAHT, €ro NPUrOTOBJICHHUE, CTAHAAPTU3ALNA. Y CTAHOBICHHE KOHEYHOW TOUYKU
TATpOBaHus. [[puMeHeHne nepmMaHraHaTOMETPUN.

Juxpomaromerpuyeckoe TUTpoBaHue. CylmHOCTH MeTona. THUTpaHT, €ro NPUTOTOBJICHHUE.
OrnpeneneHne KOHEYHOM TOYKM TUTPOBaHus. [I[puMeHenne TuxpoMaTOMETpHH.
HonoMerpuueckoe THUTPOBAHME U OMPEEIEHHs BOCCTAHOBUTENEH IPAMBIM TUTPOBAHHEM.
Cymnocts Metona. TutpanT (cTaHmapTHBI pacTBOp i#oja), €ro NPUTOTOBJIEHHE,
CTaHJApTHU3alUs, €ro IPUTOTOBIICHWE, CTAHAAPTU3ALMS, XPAHEHHE. YCIOBHUS IPOBEACHUS
TUTPOBAHUS, ONIPENIETICHNE KOHEUYHON TOUKH TUTpoBaHus. [I[pumenenune merona.
MonoMeTpryeckoe THTPOBAHKE ISl ONPEIETICHHS OKHCIIUTENEi 3aMeCTHTEIBHBIM THTPOBAHHEM.

CymHocTs MeToaa. TUTpaHT (cTaHIapTHBIN



pacTBOp THOCyiIb(dara HaTpusi), €ro NMPUTOTOBJIEHUE, cTaHAapTu3auus. lIpumeHeHne Mertona.

XIIOpHOAOMETPUYECKOE tutpoBaHue. CyIIHOCTH  METOAA. Tutpanr, ero

IIPUTOTOBJICHUE, CTaHJapTU3aLUsl. Ycnosus IIPOBEJCHUSI TUTPOBAHUS.
IIpuMeHeHne XJI0pHoIOMETPUH.

Honaromerpuueckoe TutpoBanue. CymHOCTH MeTona. THTPaHT MeTOfa, ero MPUrOTOBIEHHE,

cra"aapTuzanus. OnpeaeneHue KOHEYHOW TOUKHU TUTpoBaHus. [IpuMenenne nogaromeTpuu.

bpomaromerpudeckoe tutpoBanue. CylHOCTb MeTOA. TUTPAHT METOAA, €r0 IPUrOTOBICHUE,

CTaHJapTU3alusa. YCIOBUA IIPOBEICHHUS TUTPOBAHMS, OIPEICICHUE KOHEYHOM TOYKHU

tuTpoBanus. [IpumMenenne OpomaromeTpuu.

bpomomerpuueckoe tutpoBanue. CylmHOCTb MeTOoAa. TUTpaHT MeToja, €ro HpPUrOTOBJIECHHUE.

[Tpumenenue 6pomomerpun. bpomua-6pomaromeTpusi.

Hutpuromerpuueckoe turpoBanue. CylmHocTh MeToAa. TUTpaHT MeTOfa, €ro MPUrOTOBJICHUE,

cranmaptusauus. IMHaukaropsl Meroma - BHEIIHME W BHyTpeHHHE. IIpumeHeHue

HUTPUTOMETPUHU.

[lepumerpuueckoe tuTtpoBanue. CylmHOCTb MeTona. THUTpaHT MeToJa, €ro IPUrOTOBIEHUE,

cranaaptusauus. [[puMenenue nepumeTpun.

Kommnekcumerpuueckoe tutpoBanue CylmHOCTh MeToja. TpeOoBaHHsS K peakuusiM B

KomIiekcumerpun. Kinaccudukanyst MeToJoB U MX IPUMEHEHUE.

Komnekconomerpudeckoe TutpoBanue. [lonsTHe 0 KOMIUIEKCOHaTax Me-TauloB. PaBHOBecus B

BoaHbIX pactBopax OJTA. CocraB M yCTOMYMBOCTh KOMIUIEKCOHATOB MeTauioB. CyHIHOCTb

METO/1a KOMIIJIEKCOHOMETPUYECKOTO TUTPOBaHMs. KpuBbIE TUTPOBAHUS, X pacyeT, IOCTPOCHHUE,

aHainu3. BriusgHue pa3nnyHbix GaKkTOpOB HA CKAYOK Ha KPUBOM TUTPOBAHUS -

YCTOMYMBOCTh KOMIIJIEKCOHATOB, KOHIEHTpanMs MOHOB Metaina, pH pactBopa. MHaukatopsl

KOMIUIEKCOHOMETPUHN (METaNIOXPOMHbBIE HHJIWKATOPHI), MPUHLMI UX JEHCTBUS; TpeOOBaHUS,

IPEABABIISIEMBIE K METANIOXPOMHBIM UHAUKATOPAM;

WHTEpPBaJ W3MEHEHHsI OKpPAaCKM WHJIMKATOPOB; NPHUMEPbl METAIUIOXPOMHBIX HWH-IUKATOPOB

(9puOXpOMOBBI  uYepHbIi T. KCHJICHONOBBIM OpaHXKEBBIH, MypekcuJ H 1p.). Beibop

METaJUIOXPOMHBIX UHIUKTOPOB.

Turpant METOo/a, €ro  IPUTrOTOBJICHHUE, CTaHJapTU3aLU. Bunst
(mpueMbl)  KOMIUIEKCOHOMETPUYECKOTO  TUTpOBaHMA -  HOpsAMoe,  OoOpaTHOe,

3amectuTenbHoe. OmmOKM MeTofa, MX MPOUCXOKIEHHUE, pacyer, ycTpaHeHue. [IpumeHnenue

KOMITJICKCOHOMCETPHH.

Mepkypumerpudeckoe TutpoBanue. CymHOCTh MeToAa. TUTPAHT METOla, €ro MPUTOTOBJICHUE,

cranaapTtuzanus. Manukaropsl metoaa. [Ipumenenne MepKypuMeTpuu.

OcanutenrbHOE TUTPOBAHUE.



CymHocTh MeTona. TpeOoBaHUs, TpEeAbSBISIEMBbIE K PEaKIHMsIM B METOJIE OCAIUTEIHLHOTO

tuTpoBaHusa. Knaccudukamuss METOJOB MO MPHUPOJE peareHTa, B3aUMOJICHCTBYIOIIETO C

onpeiesieMbIMU BEILIECTBAMH - apreHToOMeTpHus, TUOLMAHATOMETPHUS,
MEPKYpOMETpHs, TekcalranodeppaToMeTpus, cynb(haTo-MeTpus, OGapumeTpusl.
Buner OCaJUTENIbHOTO TUTPOBaHUs -MpsiMoe, oOpaTHoe. KpuBble ocaauTenbHOro

TUTPOBAHUA, HUX PACUCT, IOCTPOCHHEC, aHAJIU3. Bausuue PA3INIHBIX (baKTOpOB Ha CKadoOK

TUTPOBaHUs (KOHLIEHTpAIUsl PAaCTBOPOB PEAreHTOB, PaCTBOPUMOCTb OCaJIKa U Jp.)

I/IHI[I/IKaTOpBI MCTOAa  OCAAUTCIIBHOTO  TUTPOBAHUA: 0CaaUTCIIbHBIC. MCTAJNIOXPOMHBIC,

azcopOLrOHHBIC. Y CIIOBUS MPUMEHEHUS U BBIOOP a/ICOPOIIMOHHBIX HHINKATOPOB.
AprentomerpuyeckoeTutpoBanue. CylHOCTH — METOJA. Turpanr, ero
MPUTOTOBJICHUE" CcTaHaapTu3anus. PasHoBuaHOCTHM METOAOB apreHroMmer-puu (meron ['eu-
JIroccaka, Mopa, ®asHca-Oumiepa-Xoaakosa, @onbrapaa).

IIpuMeHeHne apreHTOMETpUN.

Tuounanaromerpuueckoe  tutpoBaHue. CylmHOCTH  MeTojga. TUTpaHT  METoAa,  €ro
IPUrOTOBJICHUE, cTaHaapTu3anus. Muaukatop merona. [Ipumenenne THOLMaHATOMETPUUECKOTO

TUTPOBAHMA.

MepKypOMeTI/IpI/I‘IGCKOG THUTPOBAHHUC. CYH_IHOCTB METOAA. TI/ITpaHT MCTO/Ja, €0 IMMPUIrOTOBJICHUA,

CTaHdapTU3alusl. I/IH,Z[I/IKaTOp METOJa. HpI/IMeHeHI/Ie MCPKYPOMETpPHUH.

FeKcauI/IaHocpeppaTOMeTquecxoe TUTPOBAHHUC. CYH_IHOCTL METOJa. TI/ITpaHT
METOJa, €T0 NPUTOTOBJICHUEC, CTAHAAPTU3AllUs. Muaukanus KOHEYHOM TOYKH TUTPOBAHU.

[Ipumenenue rexcannanodeppameTpum.

Cynbdaromerpuueckoe TuTpoBanue. CylnHOCTh MeToa. TUTPAHT METO/1a, €ro MPUroTOBIIEHHE,
cranpaptuzanus. HWuaukatopsl meroma. Cnocod mnpoBeneHus TUTpoBaHus. IIpumeneHnue

cynb(haTOMETPHUH.

OmumOKku ocaguTeNIbHOTO TUTpOBaHus. VX mpoucxoxaeHue, pacueT, ycrpaHeHue. Turpopanue B

HEBOOHLBIX Cpcaax.

OrpaHndeHre BO3MOYKHOCTEH METOJOB TUTPOBAaHMS B HEBOJHBIX cpenax. CyIIHOCTh MeETOoJa

KHCJIOTHO-OCHOBHOI'O TUTPOBAaHUA B HEBOJAHBIX CpEaax.

Knaccudukanus pactBoputesneif, NpPUMEHSIEMbIX B HEBOJHOM TUTPOBAHUU (TMPOTOHHBIE,
anpoTOHHBIE). BiusHue MIPUPOJIBI pacTBOpUTENs Ha CUITy (KUCIOTHOCTb, OCHOBHOCTD)
pPacTBOPEHHOI0 MpOTONIUTa (HUBENIUpYoliee U uddepeHuupymomniee 1eicTBUe pacTBOPUTENEH,
JURJIEKTpUYecKas MPOHUIIAeMOCTh pacTBopuTes). IloaHoTa nmpoTekaHust peakiyii B HEBOIHBIX

pactBopuTensax. @akTopbl, ONPEaeISIONINe BEIOOP MPOTOIUTUYECKOTO PACTBOPUTEIIS.

[IpuMeHeHHE KHUCIOTHO-OCHOBHOTO THTPOBAaHUS B HEBOJHBIX cpenax (OmpeneneHue cladbIx

KHCJIOT, CJIa0BIX OCHOBAHUM ).



YacTtb 2. Puznueckas ¥ KOJUIOUIHAST XUMHUSI

BBCI[GHI/IC. Bo3unknoBenne (1)PI3H‘ICCKOﬁ n KOJ'IJ'IOH,I[HOﬁ XUMHH, UCTOPpHA €€ Pa3BUTHUA KakK
CaMOCTOSITEIILHOMN JUCHUITIIMHBI. 3HaueHUe H poJib (bH3H“I€CKOfI u KOJ'IJ'IOPII[HOfI XUMHUHU B

pa3BUTHUN OMOJIOTHH.

ArperatHble cocTosiHMA BemiectBa. (COCTOsSHME BeEIECTBA. 3aKOHbI HJEAJbHBIX Ta30B.
Kunernueckas teopust razoB. CKOpOCTbh MOJIEKYJ M 3aKOH paclpeieleHus ckopocTeil. PeabHble

Tra3bl.

XuMuyeckass ~TepMoauHamMuka M TepMoxumusa. Kiaccuueckas M cTaTHMCTUYECKas
TepMoauHamuka. Cuctema u BHEUIHsS cpefa. DHeprus, padoTa u ternota. yHKIUU COCTOSHUS.
[TepBoe Hauano TepmoauHaMUKU. TernnoBol 3PPeKT XUMUUECKON peakiuuu. DHTAIbIUA. 3aKOH
'ecca u cnenactBus w3 Hero. Bropoe Hawamo TepmoauHamuku. ODHeprus ['mu6bca, sHeprus

I'enpmrosbia. CBoOOIHAS SHEPTHS U HAIIPABJIEHNE XUMUUYECKUX PEaKLUi.

XrMHYecKasi KHHETUKA U KaTanu3. XUMHUYECKOe paBHOBecHE. CKOPOCTb XUMHUYECKUX PEAKLIMIM.
KoHcTaHTa CKOpPOCTHM XMMHYECKOM peakuuu. BiusHue KOHIEHTPAallMM Ha CKOPOCTh PEaKLUH.
BnusiHue Temmneparypbel Ha CKOpPOCTh peakiuil. YpaBHeHue AppeHuyca. DHEprus aKTHBAlLUU.
Karanu3. I'oMOreHHbIii UM rereporeHHbl Karanuspl. @OepMEHTATUBHBIA KaTajau3, €ro
0COOEHHOCTM Y 3HaueHUWe B OHOJIOTMYECKUX IMpoleccaXx. XHUMHYECKHE pPaBHOBECHE.
JlnHaMuueckuil XxapakTep paBHOBECHUS. BiusiHUE BHEIIHUX YCIIOBUU Ha XUMHUYECKOE

paBHoBecHe. [IpUHINT MOABMKHOTO paBHOBECHUS. 3aKOH JEUCTBYIOIIMX Macc.

PacTBOpHI HEDJICKTPOIIUTOB. CunbHbIC " crabble ANEKTPOJIHUTHL.
Teopust Appenuyca. Pazputre Teopun CUIBHBIX 3JIEKTPOJIUTOB B paboTax JeOas

u XIOKKensd. AKTHBHOCTb, KOI(D(UIMEHT aKTHUBHOCTH, HOHHas Ccwia pacTtBopa. Teopus

bpencrena. bydepHbie cuctembl, X COCTaB U MEXaHM3M JeWCTBUA. buonornueckoe 3HaueHue

OydepHBIX cuCTEM.

DnexTpudeckast IIPOBOAMMOCTD pacTBOPOB  DIIEKTPOJIUTOB. DJIEKTPOXUMHUYECKHE
npouecchl. [IpoBOAHUKN MEpBOTO M BTOPOTo poja. YeiabHas JIEKTpUYecKas MPOBOIUMOCTb.
3akoH pasz0aBineHuss OctBanbaa. CKOpOCTh JBHKEHHS MOHOB, YHCIA MEpeHoca. 3aKoH
Konbpayma. ITogsmwkHocTh MOHOB. ['ambBanuueckue sneMeHTH. OOpaTtumble U HeoOpaTHMBbIe
aneMeHThbl. Mi3MeHeHus cBOOOIHOW PHEPTUU B Ipolecce padoThl raJbBAaHUYECKOTO IJIEMEHTA.
VpaBuenne HepHcra. DONEeKTpoIHBIE NOTEHLIHANBL. ODJEKTPOAbI IEPBOTO M BTOPOTO poia.
N3mepenne D/1C.

IToBepxHOCTHBIE SIBJICHMUSL. Ancopbuust. Mzotepmbl  ancopbuun.  Teopus
afacopOmuu. YpaBaenue Jlenrmiopa u ®@peimxa. AmcopOums 37aeKTposuToB. [IpaBumino

®asHca-IleckoBa. [IoBEpXHOCTHOE HATSKEHUE U CMAYUBAHMUE.



Konnonnnele cuctemMbl 1 METO/IbI MOJTy4YeHUs JTHO(OOHBIX KOUIouAoB. OOmas XxapakTepucTuKa
KOJUTOMIHBIX CUCTEM. MeTo/bl oiydeHus JTMO(OOHBIX KOJUIOMIOB C MOMOIIbI0 KOHCHCAIINU,

MEXaHUYECKOTO pa3ApoOIICHUs, FIEKTPHUECKOTO PACIIBUICHHS, YIAbTPA3ByKa U MENTH3ALINH.

PactBopsl BBICOKOMOJIEKYJISIPHBIX coequHenuii. OOmIas xapakTEpPUCTHKA PAaCTBOPOB
BMC. Dnekrpuueckue, MOJEKYJIIPHO-KMHETUUECKUE U ONTUYECKHE CBOWCTBA pacTBopoB BMC.
3apsn yactuu. M3oanekrpuueckas Touka. CBeTopaccesiHue U norjiouieHue ceera. HaOyxanue u

pactBoperrie BMC. Ctenenp HaOyXaHusi B CKOpOCTh HaOyxaHus. DakToOpsl HAOyXaHHUS.

I'enmn. Xpynkwe wu smactuuHbie Tenu. 3actyaHeBaHue. CBoictBa cryaHei. CuHepeswuc.

Konnounnnele moBepXHOCTHO-aKTUBHBIE cucTeMbl. [lomykosiona
Yacts 3. Opranuueckas XUMHs

Teopernueckne OCHOBBI Opranudeckol xumuu. Ilpeamer opranumueckoi xumuu. CBs3b
OPraHWYECKOH XUMHUH C OHWOJIOTHEH, MEAUIIMHON W CEIbCKUM X03siKicTBOM. OCHOBHBIC
MOJIOKEHUSI TEOPUM XUMHUYECKOIO CTPOEHHUs OpraHudeckux coenuHenuii A.M.bytieposa.
3nauenue Tteopun. Kiaccudukamuss OpraHUYECKUX COCIUHECHUN M OPraHMYECKHUX PEaKIIHH.
WunyktuBabii adpdekr u sddexr compsokeHus. ['OMOIMTHYECKHH W TETEPOTUTHUECKHUMA

Pa3pbIBbI CBA3U.

[TpenensHble yrineBogoponsl (ankansl). [lepBoe BajleHTHOE cOCTOsIHME Yyriepoaa: Sp3-
ruOpuausanus. KoBaneHTHast cBA3b, MpUpoJa M CBOMCTBA TNPOCTOM (CHUTrMa) CBSA3H.
['omonornueckuit psg u ero obmas ¢opmyna. ['omonoruueckas paszHocts. HM3omepus.
IlepBrUuHBIi, BTOPWUYHBIM, TPETUYHBIM W YETBEPTHUYHBIA aToOMbl yriepoja. Homenknartypa
TpUBHAJNIbHAA, panoHanbHas u cuctemarndeckas MIOITAK. Paagukansl (aykuibl): onpeaesieHne
u Ha3BaHUs. HaxoxneHue ankaHoB B IIPUPOLE. OO6mmecnocoob
MOJIy4YeHUSI U3 TaJIOrCHIPOU3BOAHBIX, CIHUPTOB WU HENPEACIBHBIX YIIE€BOAOPOIOB.

®dusnyeckue CBOMCTBAa. XUMHUYECKHUE CBOWCTBA. MeToIbl HIeHTU(DUKAITUH.

AJIKEHBI. Bropoe BanmeHTHOe cOCTOsHHME aromMa  yriaepoaa:  Sp2-THOpuAH3aIus.
DJIeKTpOHHAs MPUPOJIA, TEOMETPHS U CBOMCTBA JBOMHOM CBs3U. Pa3nuune 6- 1 m-CBS3EH.
['omonoruyeckuii psan, odmas popmMyia, HOMEHKJIATypa U U30MEPHS 1IETTH, TTOJI0KEHUS TBOWHON
cBs3u. CriocoObl monydyeHus. Ousznueckue cBoiicTBa. XUMUYECKUe CBoOMCTBA. [TomokuTenpHbIH
U OTpHIATeNbHBIA UHAYKTUBHBIN 3 dekT. [IpaBuno MapkoBHukoBa. Peakiiuu nprucoennHeHus,
OKHUCIIEHUS, TTOJIUMEepU3aIui. MeTOoIbI HICHTU(PUKAITNH.

Ankunbel. TpeTbe BaJICHTHOE COCTOSHHME aroMa Yriiepoja: Sp-ruOpuam3ainus. AIEeTUIICH,
MOJIydeHUE U TeXHHUecKoe nmpuMmeHeHue. OcoObie CBOMCTBA TPOWHOM CBSI3U YIJIEPOA-YTIEPOI.
du3nyeckue CBOMCTBA. XHMMHYECKHE CBOWCTBA. [IprMeHeHHWe aleTwieHa U €ro roMoJIOrOB.

MeTtoibl UCHTUPUKAITH.



Ankanuensl. Knaccudukanus. byraguen (IuBUHIIT), U30MPEH, XJIOPONPEH; UX MPOMBIILICHHBINA
CUHTC3 W NPUMCHCHHC. MeTOI[bI CHHTC3a JUCHOB C COIPSKCHHBIMU CBA3SIMHU. XUMHUYECKHE

CBOMCTBaA AUCHOB C COIIPAKCHHBIMU CBA3SIMU.

Apensl. ApomartuyHoOCTh, npaBuiao Xtokkend. llonstue o peszonance. Homenknatypa u
U30MEpHsl YIIIEBOJIOPOJOB psna Oenzosna. Meronsl momydeHus. Dusnyeckue CBOMCTBA.
DnekTpoPHIIbHOE 3aMeNIeHHE. DJICKTPOIOHOPHBIC U 3JICKTPOAKIICTITOPHBIE 3aMETCHTEIIH, ux
HarpasJjsitomee BiusiHue. [lonstue 06 addexre conpsikeHnus U HHAYKTUBHOM 3¢ dekrte. Teopus
3amMerieHus B OenzonpHOM  sigpe.  CorjacoBaHHas M HECOIJIaCOBAaHHAs ~ OpPHEHTAIIMSL.
AKTUBHUpYIOIIEE BIUSHUE HUTPOTPYI HA HYKJICO(PUIbHBIN 0OMEH aToMa TrajoreHa, CBI3aHHOrO
C apoMaTWYEeCKHM SIpoM . MexaHW3M peakluu W TEePeXOIHbIC COCTOSHUS. Peakiuu
NPUCOCTUHCHUST K OCH30JbHOMY KOJIBIy (IFeKcaxjopaH). Peakius rajJoreHHpOBaHUsS B AP0 U
O0okoByto 1enb. MHcekTumapl. [IoHATHE O MOIMIMKINYECKUX apOMATHYECKHX COCIMHEHUSX.

Kanneporensl. Metoas! uaeHTU(UKAITUH.

[uknoankansl. Llukiioromosioruyeckue psapl: U30Mepus, HOMeHKiIarypa. I[lonsatue o
koH(popmanuu. Bpamienne BOKpyr koBalieHTHOU cBsizu. @opmynel Heromena. Kondopmarus
LUKJIOI€KCaHa: CTPYKTYPbI «BaHHBI» U «Kpeciia». PacmpocTpaHeHre HUKIOAIKaHOB B MPUPO/IE.
CniocoOsl MOJy4YEeHUsT U3 apoOMaTHUYECKUX YTJIEBOJOPOOB,
JUTAJIOT€HIIPONU3BOIHBIX U TUKapOOHOBBIX KUCIOT. XMMHUECKUE CBOMCTBA MaJIbIX U
OonbpmMX HUKIOB. BaneHTHoe cocrosiHue yriepona. Teopust HanpsbkeHus baiiepa u rpanuisl ee
npuMeHeHHusa. CoBpeMeHHOe OOBSICHEHHE PA3IUYHOW MPOYHOCTH MaibIX U OOJBIIUX ILIMKIIOB.

ITonsTue o MnoJimsApaHax. Metoasl I/II[GHTI/Iq)I/IKaI_[I/II/I.

TeprieHsl U cTEPOUABI. IIpuponHble  MCTOYHMKKM  u3ompeHounoB. JKuBuma wu  ee
nepepaborka. Kanudons. Cxkunumap. Mx Haxoxnaenue B npupone. lloHsTHe o TeprneHax u
s¢upHbix Macnax. CnocoOwl BbaeneHus. Knaccuduxamus. Anudartudyeckue TepneHsl U
TEPIEHOUIbl: MUPIIEH, T€PAaHUOJI, JIUHAJIOOJ, HUTPaIb. MOHOIMKINYECKUE TEPIIECHBI: JIUMOHEH,
MEHTOJI, KapBOH. bULIMKIIMUeCKue TepreHsbl: a-MIMHEH, ero nepexon B nuHaH. Kamdopa, 6opueo.
KapoTuHOuAbI: TUKONMH, KapOTHHBI, BUTAMUH A. PUTOrOpMOHBI: rHOOEpeIMHbI, a0CI30Bast
kucinota. CTepouabl: CTEpPHUHbI, JKEJIYHbIE KHUCIOTHI, CTEPOMJIHbIE TOPMOHBI (3CTPOH,

TECTOCTEPOH, KOPTUKOCTEPOH, MPEAHU30JIOH ).

[Manorennpon3BoHbBIE YIJIEBOAOPOIOB. Knaccudukanms, n30MepUs Hu

HOMeHKaTypa. OO0mme crnocoObl MOMyYeHHs: TajJOTeHUPOBAHUE YTJIEBOJIOPOJIOB, 3aMEIIeHUE
TUAPOKCHUIIA HA TajJoreH, NPUCOECIMHEHNUE TAIOT€HOB U TAJIOT€HBOJIOPOJIOB MO KPATHBIM CBS3SIM.
WNunyktuBaeiit addekr. [lonydaenue propnpounsBonnbix. [ToHATHE 0 peakusx HYKICOPHUILHOTO
samerennst (SN1 , SN2). Xumudeckrue cBOMCTBAa MOHOTQJIOTCHIIPOM3BOIHBIX allkaHOB. [{u,- Tpu-

u



MOJIMTAJIOTCHITPOU3BOAHBIC YTJICBOJOPOOAOB. XuMuyeckrue 0COOCHHOCTH TaJIOrCHIIPOU3BOJHBIX C

HECKOJIbKUMH aTOMaMH TraJIoreHa Y OHOTO YIJIEpOAHOro aToMa. MeTo bl HAeHTH(PHUKALINY.

Juxnopatan, xsopodopM, #HomodopMm, (peoHbl; HX NpUMEHEHUE. XUMHUYECKHE CBOMICTBA
TaJIOTEHIIPOU3BOJIHBIX HENPEENbHbIX YIIeBOAOpoAoB. OTiuuMe B IOBEJCHUM TajoreHa,
HAXOJALIETOCS MPU YIJIEPOJe, CBA3aHHOM JBOWHOW CBA3BIO. XJIOPHCTBIA BUHWI, TPUPTOP- H
TeTpaQTOP3TUIIEHBl, MX MoiuMepu3auuss M 3HadyeHue. Ilmactuxu. Teduon. Cunnko.

Hanonuurenu, miactudukaTtopsl, CTaOUIN3aTOPHI.

XuMHJecKrue CBOMCTBa TraJIOTCHIIPOU3BOJHBIX APOMATHYCCKUX YIITICBOJAOPOAOB. 3aBHCHUMOCTh
AKTHUBHOCTH TaJIOr€Ha OT €TI0 IIOJIOXKCHUA. HpI/IMCHCHI/Ie TaJIOIC€HIIPOU3BOJHBIX B CCIBCKOM

XO3SIUCTBE.

Crnupthl, (heHOJIBI, MEpKANTaHbI, IPOCThIE 3PUPBI U F3PUPBl HEOPTaHUUECKUX KUCIOT. CHUPTHI.
Onpenenenne u  kiaccupukauusa. llpenenbHble  0JHOATOMHBIE  CHUPTHI  (QJIKOTOJIM).
[omonoruyeckuii psa, u3omMepusi U HOMeHKIaTypa. CrnocoObl TOJMYYEeHUs M3 MPEOeNIbHBIX U
STHJICHOBBIX ~ YIJIEBOJIOPOJIOB, TIaJOI€HIIPOU3BOAHBIX, CIOXHBIX 3(GHUPOB, KapOOHUIbHBIX
coenquHeHuil. ®Pusnueckue cpoicTBa. KucnorHocte M ocHoBHOCTh 1o bpencreny, pKa.
Accoumanys ¥ BOJOPOAHBIE CBA3M; UX BIMSHME HAa (PU3NYECKUE CBOMcTBa. XHMHUYECKUE
peaxiyu QyHKIIMOHATBEHON Tpynmbl. OKHCIeHHE IEPBUYHBIX, BTOPUYHBIX H TPETUYHBIX
cnuptoB. Jlermaparanuss W jAerujpupoBaHue. MeToasl HAECHTUGHUKAUMKA. METUIOBBIA U
ATUJIOBBIM CIIUPTHI, UX MOTy4YeHUe U 3HaueHue. [IponuioBsle, OyTHUIOBbIE, aMUIIOBBIE U BBICIINE

(11eTUIIOBBIN, MUPUIIUIIOBBIN) COIUPTHI.

JIByxatomHble  cnupThl  (Tnukoiu). M3omepus wu  HomeHkinarypa. [lomydenwe  u3
TaJIOTEHITPOU3BOAHBIX M HEMPEIEIbHBIX YIIeBOAOPOA0B. PU3NUECKHE CBOMCTBA. XUMHUYECKUE

cBoicTBa. B3anMHoe BiusiHUE TBYX (PYHKIIMOHATBHBIX TPYIII.
OtuneHrmuKob. OKUCh ATHIeHA. DTUieHxaopruapuH. Jluokcan. Mx coiicTsa.

Tpex- W MHOT'OAaTOMHBIC CIIUPTHI. FJ'II/II_IepI/IH, €To pacClrpoCTpaHCHUC B NIPpUPOAC U TCXHUYCCKUC

crocoObl onmyuyeHus. ['nmuneparsl. [IpoaykTel okucienus riuunepuHa. [ nunepuast.

[TonsTne 0 MHOT'0aTOMHBIX CIIUpTaX. Oputputel.  [IeHTHTEIL
['excuThbl. AMMIMKINYECKHE aJTKOTOJIU: HUKJIOT€KCAHOJ, HHO3UTHI, KBEPIUT; UX CBOMCTBA
U 3HaueHue. HenpenenbHble ciupThl. BUHUIIOBBIN, TOIMBUHUIOBBIM U AJUIWIIOBBIN CIUPTBI; UX

MOJIY4YCHHC, CBOICTBa U INPpHUMCHCHHUC. FepaHI/IOJ], (I)apHC3OJ'I, HUTPOHCIIIOI.

®enonbl. CTpoeHNe, HOMEHKIIATypa, u3omepus. [IpupoaHbie HICTOYHUKHN U CTIOCOOBI TIONyYEHUS
(GeHONIOB M3 aMUHOB, TaJOTEHIPOU3BOIHBIX M YIIIEBOAOPOIOB. DU3MUECKHEe W XUMUYECKUE
cBoiicTBa. B3zanmHoe BimsHUE paaukaia W (QyHKIuoHaIbHOU rpynmbl. OTinuue (GpeHoJoB OT
cnuptoB. @enonaTol. [IpocTeie u cnoxxubie 3¢gupbl. bBpomupoBanue, HUTPOBAaHUE U OKUCIICHUE

¢denomna. KauecTBeHHbIE peaxkuuu. ITonstue 0 repoenuaax:



2,4-nmuxnopdeHoKcuyKcycHass Kuciaotra. HutpodeHosbl, WX mMmojgydeHue, CBOMCTBA M
3HayeHue. [lukpuHOBas Kuciora. J[ByXaTOMHBIE M TpeXaTOMHBIC (EHOJBI: MUPOKATEXHUH,
pPE30pLMH, THAPOXUHOH; UX CTPOCHHE, CBOMCTBA, 3HAUYCHUE. B3anMHOE INpEeBpallleHHE XUHOH-
THJIPOXUHOH. XUHTUAPOH. [Tuporamion, GproporionuH, OKCUTHAPOXHHOH. BUTaMUHBI TPYIIIBI

E. CoupThl apoMaTH4eCcKoro psa.
[Tonsitue o mepkantanax. Kucnornocts. Jlerkast okcumnsiemocts. JIaOUIbHOCTH CBSI3U - S — S -.

[Tpocteie 3¢upsl. M3omepust 1 HoMeHKaTypa. [loyueHne U3 CMPTOB U TaJOTSHIPOU3BOIHBIX.
®dusznueckue MW XUMHUYecKHe cBoicTBa. OTHOLIEHHE K  IIEJOYHBIM  METallaM U
KOHIEHTPUPOBAHHBIM kucioTaM. Conu okcoHus. Au3TunoBbiit 3dup, ero npumeHenue. Iupsl

¢denonoB. Okuch 3TUieHa. J[MOKCHUH U TuapodypaH.

Ddupsl O0pHOIL, cepHOM, a30THON U a30THCTOM KUCIOT. DUpPBl KUCTOPOIHBIX KUCTOT (hocdopa,
170. OMOJIOTYECKOE 3HAYECHUE. AHTUIpUAN3aIUS dbocdopHoi
KHCTOTEL. Makpoaprudeckue cBszu. ATD, AID, AMO. dochopcoaepxaniue

WHCEKTUIU/IbI.

AMUHBI 1 aMUHOCIIUPTHI. AMUHBI KaK MPOW3BOAHBIC amMmmuaka. Homenkiatypa. Kondopmarus

IMPOU3BOJHBIX aMMHAKa, 0COOEHHOCTH HX HU30MCPpHH.

[ToryueHne W3 TaJOr€HIPOU3BOJHBIX BOCCTAHOBICHHMEM HUTPOCOCOUHEHHMM, OKCHMOB,
THJIpa30HOB, aMu10B. OOpazoBaHue MpH JeKapOOKCUIMPOBAHUU AMUHOKHUCIIOT. Posib cB0OOIHOM
AJIEKTPOHHOM Maphl B MPOSIBIEHUM  OCHOBHBIX CBOMCTB aMHHOB M KOMIIJIEKCOOOPa30BaHUM.
[TpocTpancTBeHHbIE (AKTOpPbl W OCHOBHOCTh. (CBOWMCTBAa: aNKUIMPOBAaHHUE, AalMJIMPOBAHUE,
JIEHCTBHE a30TUCTON KHCJIOTBL. YeTBepTHYHBIE AMMOHHUEBBIE OCHOBAHMS.
Junamuabl. MOHOAMUHBI: METWJIAMHH, JUMETUIAMHUH, TPUMETWJIAMHUH. AMHMHOCIUPTSHIL:
ATaHOJAMMH, XOJINH, UX CTPOCHHE, HAXOKIEHUE B IPUPOAE. ALIETUIXOINH. XIOPXOIUHXIOPHI.
CuHTeTHM4ecKre MOJIMaMUJIHbIE BOJIOKHA: HAWJIOH, KampoH. AMHHBI apoOMaTHYeCKOIo psija.
N3omepusa u HOMeHKIaTypa. MeTonsl nonydeHus. XUMUYECKUE CBOMCTBA. B3anmHoe BiusHUE

panukana u GyHKIHMOHAIBHOM rpymnibl. MeTobl HIeHTH(HUKALIIH.

Oxkcocoenunenus. Ompenenenne. Homenknatypa. KapOoHunpHas rpynma, €€ CTpOCHHE.
[Tony4yenne xapOOHMIBHBIX coeauHeHW. CBoiicTBa M pekuuu. Peakuuum c yusactuem o-
BOJIOPOJHOI0 aTOMa: raJIOTEHUPOBAHUE, ANIbIOJIbHAS 51 KpOTOHOBast KOH/ICHCAllUH.
Okucnenye anbaeruioB U KeTOHOB. CXOJCTBO M pas3jiMuve ajlbJeruJ0B M KETOHOB. MeTomabl
UACHTU(DUKAIIH. MypaBbUHBIN alnbAECTHN (bopmanbaerun); MIOJIy4YeHUE |
cBoiictBa. Ilpumennue B TexHuke u Mmeauuuue. ®opmanus. [lapadopm. YkcycHbii
anbaerua. AuneroH. HenpenenbHble anbaeruipl: akpoJeuH, IUTPpalb (HaX0XKIAEHUE B MPUPOJE U

3HAYCHHUE).



benzanpaernn. Pasnuume W CXOICTBO apoMaTHUeCKUX M alM(aTHYECKHX —albICTHIO0B.
AnerodeHoH u 6eH30(eHOH KaK MpUMEp KETOHOB apoOMaTU4eCKoro psaaa. Buramuns! rpymnmsr K.

IlousaTue o XMHOHAX.

KapOonoBeie kuciotel. OmnpeneneHue, HOMEHKIATypa, H30MEpHS, SIJIEKTPOHHOE CTPOCHHE
KapOOKCHIIBHOW rpynmbel. Me3omepuss aHWOHA. BojopomHas cBs3b B KHCIOTax. MeTozbl
MOJIy4eHUs! KUCIOT (U3 CHUPTOB, aJbACTUIOB, TaIOTEHIIPOM3BOIHBIX U HUTPHIIOB). CBOICTBA U

(byHKI_II/IOHaJ'IBHBIe IIPOU3BOAHEIC. MGTOI[BI I/I,I[GHTI/I(i)I/IKaI_[I/II/I. HMonooOMeHHBIE CMOJIBI.

MypaBbuHas KHUCJIOTA. Haxoxnenue B NpUpoeE. CaoiicTBa: OKHCIICHHE,
neruaparanus. YkcycHas kuciota. [lomyuenue u3 npeBecusbl, cnupra. CBOWCTBAa M pPEeaKIUH.

[TanpbMUTHHOBAS U CTCApHUHOBAaA KUCJIOTHI.
HonyquI/Ie ApOMAaTHYCCKUX KUCJIOT OKHCICHUEM OOKOBBIX ueneﬁ ApCHOB. ben3zoiinas kucmora.

OyHKIMOHANIBHBIE  MPOU3BOJHBIC KapOOHOBBIX KHCIIOT. Conu, rajgoreHaHTUAPUJIbI,
AQHTUAPUJIBI, aMUJIbI, HUTPHIIBI, CIOXKHBIC dPUpPbl. XIJIOpHpoBaHHE KHUCIOT. CIIOXHBIC 3(HUPHI.
[Tonmyyenue w3 kucnor (9repudukanus), aHTUAPUIIOB U XJIOPAHTUIPUAOB. Duznueckue u
XUMHYECKHE CBOIMCTBA.

Amunapl  kuciaor. ['OMoyiorMYecKuid  psii, HOMEHKJIaTypa M TOJYy4YeHHE U3  KHUCIIOT,
TraJOT€HAHTHAPUJIOB, CJIOXKHBIX 3(GUPOB M HUTPWIOB. XHMHYECKHE CBOWCTBa. AIlleTamMujl.

ITonmakpunamu, NONIy4YeHHE, CBOMCTBA U IPUMEHEHUE B CEJIbCKOM XO35MCTBE.
IIpousBoansbie yronbHOM KUCHOTHL. MoueBnHa. [lonyuenue, cBoiicTBa u npumeHenue. buyper.

HukapOoHoBbie kucioTel. OOmme wmeroabl cuHTe3a. lllaBeneBas, MamoHoBasi, sHTapHasd,
TIIyTapoBasi U aJAUNUHOBAas KUCTIOTHL. OcoOble CBOMCTBA METHUJICHOBON TPYIIBI MalOHOBOTO
abupa. AHTUAPUIBLI TUKapOOHOBBIX KucnoT. DraneBas kucioTa U3 HadTanuHa. TepedraneBas

KHCJIOTa U CHHTCTHYCCKHUEC BOJIOKHA: KallpOH, HaMNJIOH.

HenpenenbHble KUCIOTHL. AKpHIIOBas KHUCIOTa, ee 3(upbl, HUTpWI. MeTakpuioBas KUCIOTA.
[TnacTmaccer Ha ux 6a3e (oprcrekio). dymapoBas U MaJeHHOBAsT KUCJIOTHI. Paznuyue cBOWCTB
reoMeTpruecKux n3omepoB. OnenHoBast, TMHOJIEBAs U JIMHOJIEHOBAS! KUCJIOTHI.

Jlununer. Knaccuduxamms. Kupel. Pacnpoctpanenue B mpupoie, cocTaB U CTpPOEHHE.
Knaccudpukanusa xupoB. OTinyme >XUIKAX JKAPOB OT TBEPABIX. XHUMHUYECKHE CBOMICTBa:
OMBbUIEHME W ruaporeHusanus. [Iporopkanue xupos, nommMepusanus macen. IIpeBpaiuenue
KHUJIKMX KUPOB B TBepable. TexHuueckas nepepaboTka M UCIOJIb30BaHUE. 3JHAUEHHE KUPOB U
JUTHU/IOB.

Msbima u  gerepreHThl. DU3MKO-XUMHYECKOE OOBSCHEHHE MOIOLIEro JEHCTBHUS  MbLIa.
HckyccTBeHHBIE MOIOIIME CPEACTBa, MpoOieMa YHHUYTOXEHHS MX OTX0m0B. Bocku. Omuda,

CHKKAaTHBHI.



Cnoxnsie munuabsl. ocharunpl, tenutrnsl, kepanuabl. Pacnpoctpanenune. CocTaB U CTpOSHUE.

Buonornyeckoe 3HaUYCHHUE: POJIb CIOKHBIX JIMIHIOB B (YOPMUPOBAHUH KIETOYHBIX MEMOpaH.

Okcu-, ampaeruno- u ketokuciaorel. Omnpenenenue. M3omepus. Homenknarypa. O6pa3oBanue
OKCHKHCIIOT TP OMOXMMHUYECKOM THAPOKCHIMPOBAHUU KapOOHOBBIX KHCJIOT, MPHU OKHCICHUU
TJIMKOJICH, BOCCTAHOBIIGHMHM KETOKHCIOT. Jlermaparamus o-, B-, Y-OKCHUKUCIOT. JIakTumpl.
Jlaktampl. JlakToHbl. BakHeilliume mnpeAcTaBUTENN OKCHUKHCIOT: TJMKOJIEBas, MOJIOYHAS.
MHoroocHoBHbIE KUCTOTHI. S100uHasi M BUHHBIE KUCIOTHI. PacmpocTpaneHue B MpUpoAE U
nonyueHue. CerneroBa conb U peaktuB @enunra. Jlumonnas kucnota. Ilomydenue wus

OPUPOJHBIX UCTOYHUKOB. CBONCTBA U ipuMeHeHne. DeHONKapOOHOBBIE KUCIOTHI.

OOHOOCHOBHBIE ANbJIETHI0- U KETOKUCIOTHI. [ IMOKCUIIOBast, MMPOBUHOIPAAHAS, AllETOYKCYCHAs
U JIEBYJIMHOBas KucCiOThl. MX TmonydeHHe U XHUMHUYECKHE CBOMCTBA: BOCCTaHOBJICHHE,
npeBpaleHre B aMuHokucaoTel. Konnencamus Kisiizena. AnieroykcycHslil agup (Tayromepus,
HOJBM)KHOCTb ~ BOJIOPOJHBIX ~AaTOMOB METHJIGHOBOM TIpYIIbl, KETOHHOE U KHCIOTHOE
pacmerienne). CHHTE3Bl € ydacTHEM aleTOyKcycHoro »d¢wupa. Peakumm ¢ mepeHocom
PEaKLHOHHOIO LIEHTPA.

[TpoGnema ontuueckoil nzomepun. OCHOBHbBIE MOHATUSA. ACCUMETPUYECKUI aTOM. XUpaJbHbIE,
axyvpanbHble MOJIEKyJbl. [[10CKONONIspHU30BaHHbIN CBET. YE€/IbHOE BpallleHUE, MOJISIPUMETPHI.
OHaHTHOMEpHBI, paleMaThl, pauemudeckue cMmecH. lIpocTpaHcTBeHHble Gopmynsl Puiepa.
Bunnbie kucnotsl. @opmynsl dumepa nns uyucia crepeon3oMepo3. Me3oBHHHas KHCIIOTA.
Huactepeomepsl. Tpeo — u sputrpodopmsl. Paznenenne panemaroB. YaCTHUHBIA U aOCOITIOTHBIMA
accUMeTpudeckuil cuHTe3. OnTuyeckas akTUBHOCTh 0€3 aCCUMETPUYECKOro aroma yriepoja.

IToHsTHEe 0 TUHAMHYECKOM TCPCOXUMHNU.

Caxapa. Pacnpoctpanenue B mpupoje U Ouonoruueckas posb. Knaccudukanus mno yuciy
YIJIEBOAHBIX OCTaTKOB, YHUCIY aTOMOB YIJIEPOAA, XapakTepy KapOOHWIBHOW TpYNIbl, TUIY
[UKIUYECKONH CBSI3M aTOMOB. ATnBAOTIEHTO3BI (pubo3a, ne30kcupudo3a,
KCHJI03a) U aJbJ0reKco3bl (IJII0OKO3a, MaHHO3a, TajakTo3a); HMX CTPOCHUE U
HaxoxJeHue B mpupone. OTkpbiTas u IMUKIWYecKas ¢GopMbl (HAa TpPUMEpPEe TIFOKO3BI).
[Tupanosnas u ¢pypanosnas gpopmel. L-u  D-pssl R, S-HOMeHKIIaTypa.
MoHocaxapuabl: anpAo3bl U KeTo3bl. Ontuyeckas uzomepuss u Tayromepus. OTKpbITas |
nukmydeckas ¢gopmbl. HoMmeHknatypa W crmocoObl M300pakeHHs; MPOEKIIMOHHBIE (OPMYITBI
Ouiepa. A- u B-nupanossl, ¢pypaHo3sl. Popmyna Xeyopca. [lomyaneranbHblil (TIMKO3HUIHBIH)
THJIPOKCUII, MyTapoTanusi. AHoMmepsl. O01ue crnocoos! MOJTy4YEeHUs MOHOCaxapuoB
u3 MHOT'0QTOMHBIX CIHPTOB, OKCHAJIb/IETHJIOB, OKCHKETOHOB u
nonmcaxapugoB. @Duznueckue W XHUMHYECKHE CBOWMCTBA. XapaKTepHble OCOOCHHOCTH
noJlyaleraibHoro ruapokcuna. ['nuko3uapl. BoccTaHoBieHHE, OKUCICHHE U allUJIUPOBaHUE

caxapoB. OHOBBIE U CaXapHbIE KHCIOTHL. DMUMepHu3alust. ACKOpOMHOBAsI KHUCIIOTA.



®pyKTO3a Kak MpeacTaBUTENb KeT03. CTpoeHHe, TyTOMEPHS U CBOMCTBA. OTIMYKE OT TJIFOKO3BI.

MeTtoibl UeHTUPUKAITIY.

Hucaxapunpl. HeBoccTanapnuBaromue (caxaposa) caxapa. CTpoeHue, CBONCTBA M 3HAu€HHE.
BoccranasnuBaronye qucaxapuasl: ManbTo3a, JIakTo3a, nemtoonosa. [lonmucaxapuasl. Kpaxwman,
uHylIuH W raukoredH. Crpoenwe U cBoictBa. l'uigponus  kpaxmana. JleKCTpHUHBL.
Pacnpoctpanenue B npupoje u 3HaueHue. VHyauH: coctaB, ruaposn3 U 3HayeHue. Llemmtonosa
(kyetdaTka). PacmpocTpaneHue B NIpUpoje, CTPOEHHE W XUMHUYECKHe cBoiicTBa. ['maponus
KJIeTyaTku. D(UpPHl KJIETYaTKW M HX HUCIOJb30BaHUE B HApoaHOM XoszsiictBe. I[lomarue o

TEMHUICIIIIOJI03aX U IICKTHHOBBIX BECIUICCTBAX.

AMUHOKHUCIIOTBI 51 oenku. OnpeneneHue u KJaccuuKanus. N3omepus,

HOMEHKIatypa. Pacipoctpanenue B npupoje. MeTo bl BbIACIEHUS U aHAIN3a.

AMUHOKHCHO0THL. CIIOCOOBI IOJTyYEHUS U3 alIbJETU0B U KETOHOB, FAJIOTEHKHUCIIOT, OKCUMOB WIIH
THJIPa30HOB, aJBJETHII0- U KETOKHCIOT. DHU3MUECKHe M XUMHUYECKHE CBOWCTBA. AMdoTepHas
OpUPOJIa aMUHOKHUCIIOT, U303JIeKTpUYecKas Touka. JleficTBre a30TUCTON KUCIOTH U (popMaIrHa
(bopmosibHOE THUTpOBaHME); NPUMEHEHHE 3TUX PEAKIMH JUIsl KOJUYECTBEHHOTO OIpelesIeHUs

aMUHOKMCIIOT. Peakiuun c HUHTUJIPUHOM. XemnarTsl.

buoxumuueckoe nekapOOKCHIMpPOBAaHME, JE€3aMUHUPOBAaHUE, I€pEaMUHUpPOBAHUE.
OtHomeHue o-, - U y-aMHHOKHUCIOT K HarpeBaHuio. OTneNbHbIE MPEICTABUTEIM: TJIMLMH,
aJlaHMH, JEHIWH, CEpUH, LMUCTEHH, LUCTUH, aMHMHOKAIpOHOBas kuciota. lIpencraBurenu
JTUaMHUHOMOHOKapOOHOBBIX KUCJIOT: aprMHUH (OPHUTHH) U JIM3UH; UX CBocTBa. /[ukapOoHOBBIE
AMUHOKUCJIOTHI. AclaparMHOBasi U TJTyTaMUHOBAs KUCJIOTHI U UX  aMUJIbl (acraparuH,
[JIyTaMUH). ApOMaTHYECKHUE AaMHHOKUCIOTHI: (DeHWNIadaHWH, THPO3MH. [eTeponukinyeckue

AMHUHOKHUCIIOTBI: IIPOJIMH, OKCUIIPOJINH, TpI/IHTO(l)aH Y TUCTHUAYUH. MeTo bl I/I,Z[CHTI/I(I)I/IKaI_II/II/I.

[MomunenTtuasl u Oenku. PacnpocTpanenue B npupoze. DIEMEHTHBIH COCTaB M MOJIEKYISIPHBIN
Bec. OOpazoBanue u3 aMuHOKHUCIOT. CtpoeHue. CuHTE3 O€IKOB Ha TBEPABIX HOCHTEISX
(Mepudunbn). IlepBuunasi, BTOpuYHasi, TpeTHYHAs W YETBEPTUYHAsl CTPYKTYPhl OEIKOBBIX
MoJieKyn. Tumnbl cBs3eil (aMuaHbIEe, AUCYIb(UAHBIE, BOJOPOJHBIE, coijieBble). KauecTBeHHBIE
pEaKIMU U TIOHATHE 00 YCTAaHOBJIEHUHU CTPOCHMS. MHOroobpasue GelKOB U UX POJib B MPHUPO/IE.
dusnueckue M XHUMHUYECKHE CBOMCTBa OenkoB. OcaxIeHHue, H30UIEKTPHUECKasi TOUKa.
Kucnotueii u ¢epmentatuBubiii rugponmus. Krnaccuduxanus OenkoB. 3aMeHUMbIE U

He3aMEHUMble aMUHOKHUCIIOTHL. [Tpo6iieMa HCKyCCTBEHHON MUIIIH.

['erepounkinyeckue  coenunenusa.  Knaccuduxanus.  Ilonstue o0  apomaTuyHOCTH
FeTePOLMKINYECKUX CUCTeM. [IATHUeHHbIE TETEepOLUKIbl C OIHHUM TIE€TepOaTOMOM, HX
aru10(pOOHOCTh, CIOCOOHOCTh K PEaKIMsIM 3JIEKTPO(PUIBHOTO 3aMELICHUs B  O-TIOJIOKEHUE,
B3auMHbIe nipeBpauienus (FOpeeB). @ypan, THOeH. [luppon kak  cTpyKTypHas eAVHULIA

nopdupuHoB. [ToHsiTHE O cTpoeHUU Xopoduiuia u remuHa. Mamon. PeakimonHas cnocoOHOCTh



B-monoxxennsa. Tpuntodan W NPOAYKTHI €ro Meraboau3Ma: TPUNTAMUH, HHIOIMIYKCYCHAs
kucinota (rerepoaykcuH). CepoToHuH, ero Ouomormueckoe 3HaueHue. I[lcuxorensr: JICJI

(IMATUIAMU]T JTU3EPTUHOBOM KUCIIOTHI), ICUIIOLMH.

[Mupuaun KaK  MpEICTaBUTEIb [IECTUWIEHHBIX a30TUCTBIX
reTeponukioB. [lacCMBHOCTh MUPHAWHA B PEAKIUSAX SICKTPODOUIBLHOTO 3aMEIICHUS.
HuxorunoBast kucnora, HukotuHamup (ButamuH PP). Ilonstne 00 ankamompax. HukorwuH,

aHa0a3WH, KOHUWH, XUHUH, MOp(HH, TUTPHUH; UX POJIb U 3HaueHue. [ToHsTue 00 aHTHONOTHKAX.

[{uKIIBI ¢ HECKOJIBKUMH TeTepoaToMaMu. MIMUa30I1 1 ero BaxKHEHIIIME IPOU3BOIHBIC (THCTH/INH,
ructamuH). [lupuMuAMH M €ro BaXKHEWIIWE NPOU3BOJHBIC: IIMTO3WH, Yypalui, THMHH.
[lypuHOBBIE OCHOBaHUA: aJCHUH, TYaHWH, MOYeBas Kucjora, kopeuH. [lurokununsl. ['pynmna
nrepuauHa. [Ipou3BOJHBIE THUPAHOB: O- Y-TIUPOHBI, COJIM THPWIHS, XPOMOH, (JIABOH U
AHTOLIMAHEI.

HyxiienHOBBIE KUCIIOTHI. Hxueonmporensl, HYKJICMHOBBIE KHMCIIOTBI. OOmas
knaccudukanusa (JHK, PHK). IlepBuunas cTpyKkTypa HYKJIEHMHOBBIX KHUCIOT. HyKieoTumisl,
Hykieo3uasl. IlpaBuno Yapradda, Tumbl BOIOPOAHBIX CBsi3ell, BTOpuuHas cTpykTypa HK.
buonornueckoe 3nauenne HK. [lonstue o renermdeckom koje. Ilomsarue o kodepmeHTax.
[Ipencrasnenne o ponau JJHK u PHK npu cunte3e 6€1KoB B KIETKE.

bronornueckn akTUBHBIE OPraHUYECKHE COCIUHEHUs B CEIILCKOM XO3sMCTBe. bronornueckoe
pPaBHOBECHE U JESITENbHOCTD YesnoBeka. [lecTuiuapl; ux Kiaaccuukanus.

NHcekTnmasl; 170.¢ KJ1acCU(pUKaLus o THILYy JIEHCTBHSL.

PesucrentHocts. MHCcekTuMaHbIE TOpMOHBI. DyHrunuabl. ['epOUIUAbl CILUIOMIHOTO U
u3bupatenbHoro Aeicteus. I'pynna Tpuasuna. [Ipon3BogHble MOUYEBUHBI — IepOULIUABI HOBOTO
nokosieHus. Perymsatopel pocra pacTeHM: HMHIOMMIKApOOHOBBIE KHCIOTBHI, KHHHHBI,
ruo0epesuIMHbl, 3TUJIEH, a0CIHU30Bas KUCIOTA. VHCEKTOpemneNieHTbl, HMCEKTOATTPaKTAHTHI,
xeMocTepunusartopsl. [IpocrarnanavHsl.

8. YueOHo-MeTomMuecKoe U MHPOPMaIMOHHOE 00eCTIEeYeHUE TUCIITUTUTHHBI

a) OcHOBHas JIUTEpATypa
1. AxmetoB H.C. O6mas u Heopranuueckas xumusi. — M. BIL, 2008.
2. I'muuka H.JIL. O6mas xumust. — M. : [Ipomereii, 2009.

3. I'muuka HJL. 3amaum u ymnpaxsHeHus mno oOmei xumuu.- M.: Ilpomereii, 2009. 4.
Kapanerssan M.X., JIpakun C.M. Ob6mas u Heopranuyeckass xumus. — M.,1981. 5. Hekpacos
Bb.B. O6miast u Heoprannueckas xumus. — M.: Xumus, 1973.

6. CanamoB A.M., KutueBa JL.U., AxranmueBa A.I'. JlabopaTopHbIii pakTUKyM MO oOuiei u

Heopranuueckoit xumuu. [lox pexn. Ipodeccopa Cynteirosoii 3.X. — Marac, 2008.



7. I'pann6epr U.U. Opranndeckas xumusi. — M., 2008.

8. IlerpoB A.A., banbsn X.B., Tpomenko A.T. Oprannueckas xumus. — M., 1974.

9. CanamoB A.X., Cynreiroa 3.X. COOpHUK 33124 U YHIPaXHEHUH 110 OPraHUYECKONH XUMHHU. —

Marac, 2008.

10. Xaxanuna T.W. u np. Ananuruueckas xumust. — M.:2012.

11. 3omnoros FO.A. u np. OcHoBbl aHanuTH4eckor xumuu. — M.BIII, 1999. Ku.1.

12. Tlerpyxun O.M. AHanuTuyeckas XUMHUsA. XUMHUYECKHE METOAbI aHanu3a. — M.: Xumws,

1993.

13. FOctparosa B./l. u np. KonuuectBennslii xumuueckuil ananus. — Kemeposo, 1994.

14. SpocnaBueB A.A. COOpHUK 3aa4 U YHPaXHEHUH MO aHATUTUYECKOW XUMHH. -M.XuMusi,

1993.

15. Crpombepr A.I'., Cemuenko JI.Il. ®usnueckas xumus. — M.: Beicmas mxona, 2012. 16.

OcHoBbl pu3nueckoit xumuu. Teopus u 3agaun. YueGHoe mocodue /i1 By30B./Epemun
B.B., Kapros C.1., Ycnenckas U.A., Ky3pmenko H.E., Jlynun B.B. — M.:Ok3amen, 2013.

17. Amenuna E.A. Komnonnnas xumus. YueOHuk ans OGakamaspos. I'pudp YMO. — 2010. 18.

3umon A.Jl. 3aHuMaTenbHas KoJUIouAHas Xumus. — 4-oe uza. [lepepad. —

M.:Arap,2012., 168 c.

0) lonmomuurtensHas TuTeparypa
1. KpectoB I'.A. TeopeTnueckne 0CHOBbI HEOpraHu4ecko Xxumun. — M.:, 1982 .

2. Kapanetssan M. X., JIpakun C.H. Ctpoenue BemectBa. — M .:, 1978. 3. CyBopoB A.B. O6mas
xumus. — CI16.: Xumus, 1995.

4. Jlumua P.A. Peakuuu HeOpraHMYECKHX BelIecTB: cmpaBoyHMK. — M.:[poda, 2007. 5.

['onbOpaiix P.A. CoopHUK 3a1a4 U yripaxkHeHu o xumun. — M.:BI, 1997.
6. Xupsixos B.I'. Oprannueckas xumus. — M., 1987.
7. 'ayntman 3. u ap. Opranndeckast xumus. — M., 1997.

8. JlorunoB H.A. u np. Ananutuyeckas xumus. - M.:IIpocsemenue, 1979.



B) [Iporpammuoe obecnieuenue u Uatepuer-pecypest 1. http://c-
books.narod.ru/pryanishnikovl 2 _1.html

2. http://alhimic.ucoz.ru/load/26

3. http://www.chem.msu.su/rus/teaching/org.html 4. http://www.xumuk.ru

5. http://chemistry.narod.ru

6. http://www.media.ssu.samara.ru/lectures/deryabina/index/html 7. ChemSoft 2004

9.MaTepI/IaJIBHO'TeXHI/I‘ICCKOC obecreyeHne JUCHUITIIMHBI

1. TeopeTuyeckuii Kypc

1) Jlexuu: ipe3eHTanuu (JIUCK).

2) KoHTpobHBIE TECTHI — AUCK U OyMaXKHBIN BapuaHT. 3) Crnncok BOnpocoB Jyis
NPOBEICHUS KOJUIOKBUYMOB.

4) Tabmuiel — muck U OyMakHbIA BapuaHT OoJbiioro ¢popmara. 5)  BapuanTsl 3amanuit
JUTSL KOHTPOJIBHBIX padoT.

6) BapuanTsl 3aganuii 4711 CaMOCTOSITEILHOM pacueTHO paboTsl . 7) Habop peakTHBOB 1

000pyTI0BaHUS 7S JICKIIMOHHBIX OMBITOB.
Pabouas nporpamma nucuuruinabl «bHoIOTHS» COCTaBIEHA B COOTBETCTBUU C

tpedoBanussMu GI'OC BO no nanpasienuto noarotoku 36.03.02. «3oorexuus» (0akanaBpuar)
YTBEPAKACHHOI0 IpuKkazoM MuHucrepcTBa o0pazoBanus U Hayku Poccuiickoii @eneparuu ot
«22» centsi6ps 2017r. Ne 972

IIporpammy cocraBuiI:

Houent kadenpsr xumun Canamon A.M.

[Tporpamma oo0peHa Ha 3aceganuu Kadeapbl «300TEXHUD)
[Tporoxon Ne 7 ot «19» mapra 2025 rona

[Tporpamma os1o0peHa YueOHO-MEeTOANYECKONH KOMUCCHEN arpOMHKEHEPHOTO
daxynbTera
ITpotokon Ne 3 ot «20» mapra 2025rona



P®OH/J ONEHOYHbLIX CPEJACTB

YuyeOHO-MeTOAHYECKOE ODecmedyeHue CAMOCTOATEJIbLHOM padoThI
CTYJI€HTOB H OIlEHOYHbIE CPeACTBA ISl TeKYIero
KOHTPOJISA yCIIeBaeMOCTH, NMPOMEKYTOUHON aTTeCcTAIUN

110 UTOr'aM OCBOCHMS JUCUMUIIIMHBI.
Tembl 1J151 CAMOCTOATEJIBLHON PadoThI

1. DxBuBaneHt. OnpeaesieHre SKBUBAJICHTA CI0KHBIX
BemecTB. 2. Kpucramisl. AHU30TpONUS CBOWCTB.

3. MonekynspHbie, aTOMHBIC, HOHHBIC U METAJUTMUCCKHE
kpuctasuibl. 4. CBsi3b CTPOCHUS C PUINYECKUMHU
CBOVCTBAMU BEILIECTBA.

5. ®OoTOXMMHUYECKHE, TEMHOBBIC U PAIUO3AMUTHO-XUMHUUECKUE
peakuuu. 6. Pabotel K.A. Tumupszesa. 3nauenue
dboTocuHTE3A.

7. CTeKJISTHHBIA 3JIEKTPO/I C BOAOPOIHOM

dbynkuueit. 8. CTEKIISHHBIE SJIEKTPOJIBI C

JIpyruMH (QYHKIUSMU.

9. Awmwunbl anmudarudeckoro psaa (3K3aMeHAITMOHHBIN
Borpoc). 10. Anudarrdeckue yriieBoa0poibl Co
cMemaHHbiMi QyHKIUsAMU. 11. ['eTeporkanyeckue
COCTMHEHUS.

12. doroxumMuueckue

. Bonpochl U1 MOATOTOBKH K 3a4€Ty M IK3aMeHY
Yactp 1. Heoprannueckasi ¥ aHATUTHYECKAS XUMUS

Heoprannuyeckass xumust

1. OcHoBHble nonoxenuss AMY. Atom. Moiekyna. XUMUYECKHIA 3JEMEHT.
[Ipocteie W crnoxHbele BemiecTBa. (OTHOCUTENBbHAs aTOMHAs Macca,
OTHOCHUTENBbHAS MOJIEKYJIsipHass macca. Moub.Uucno ABorangpo. MonspHas
Macca.

2. OCHOBHBIE CTEXMOMETPUUYECKUE

3aKOHBI. 3. OCHOBHBIE THIIBI

XUMHUYECKUX PEAKIIUI.



Knaccel HeopraHnuecknx BEIIECTB:OKCH/IBI, KUCIIOThI, OCHOBAaHUs, COH. Mx

busnyecKkue 1 XUMHUUECKHE CBONCTBA, CIIOCOOBI MOJTY4EHUS.

Crpoenue aroma. Monens Pesepdopna, ero Hemocrarku. Teopusi bopa.

KBaHTOBast TEOpHs CTPOCHHS aTOMA.

KBantoBbie uncna. [Ipunnun [Taynu. [IpaBuno I'yuaa. [puniun

HanMeHblen sHeprun. [IpaBuna KieukoBckoro.

Ilepnognueckuii 3aKOH U IepUOJHYECKas cucrema
XUMHYECKUX 3JIEMEHTOB J[.1.Menneneena.

[Ipunuun  moctpoeHuss. [pynmbel W mepuoabl.  3aKOHOMEPHOCTH

U3MEHEHUS CBOWCTB aTOMOB, TIPOCTBIX BEIIECTB W COEAUHEHHIA,

00pa30BaHHBIX XUMUYECKUMHU JJIEMEHTAMH, B Tpejesiax TJIABHBIX

noarpynn  u  nepuoaoB cucrtemsl [[.M.MenneneeBa. IlepmoaudHocTb

CBOICTB aTOMOB



8. Xummnueckas cBsi3b. M3o0pakeHne xumuueckol cBs3u. KoBaneHTHas
(monstpHast, HenoJisApHasi). MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H.
CBoiicTBa KOBaJEHTHOW cBsi3u. ['mOpuauzanus opoutaneit. Jumnonb, JIMHA
JUIIOJISL, TUTIOJIBHBIA MOMEHT.

9. HonHnas cBs3b.

10. BogopoaHast cBsizb. MeXMOJIEKYNsipHasi U BHYTPUMOJIEKYJSpHAs
BOJZIOPOJIHBIE CBSI3H. 3HAYECHHE BOJOPOIHBIX CBA3EH.

11. Mertammmueckas cBsi3b. CXOACTBO M Pa3IMUNE ¢ KOBAJICHTHOM CBA3BIO.
HeHacpleHHOCTh ¥ HEHANPABIEHHOCTh METAIUINYECKON CBS3H.

12. Xumnueckass kuHeTHKa. CKOpPOCTh XMMHUECKHX peakiuil. Cucrtema.
['oMorenHble U rereporeHubie cuctemMbl. @aza. CKOpOCTh TOMOT€HHOM U
TETEPOTEHHOMN PEAKLINN.

13. dakTopsl, BAUAIOMINE HA CKOPOCTh XMMHUYECKHUX PEaKINid. 3aBUCHIMOCTH OT
KOHIIeHTpanru. OCHOBHOM 3aKOH XUMUYECKON KUHETHKH.

14. BausstHue Ha CKOpPOCTh XHMHUYECKHMX peakuuid temneparypsl. lIpaBuio
Bant-I'opda. AKTHBHBIE MOJIEKYJbl. ODHEpPrus aKTUBALMU. 3aBUCUMOCTb
SHEPTUU aKTUBALAN OT  IpUPOABI  pEarupyrolux  BEILIECTB.
DHepreTu4ecKui Oapnep, [IEPEXOIHOE COCTOSIHME.  YpaBHEHUE
Appenuyca, Kak 0ojiee TOYHO OINUCHIBAIOIIEE 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pEAKIIMK OT TEMIIEPATYPBI.

15. 3aBUCUMOCTB CKOPOCTH XMMHUYECKUX PEAKIMI OT IPUPOABI PEATUPYIOLIETO

BemiectBa. 16. [lonsitue o katanmse m Katanusaropax. Karamutuyeckue

peakuuu. ['OMOreHHbI U
TETEPOTreHHBIM KaTanu3. MexXaHW3M JEWCTBUS KaTaJau3aTOpOB.
AKTUBHBIE LEHTPHI KaTanu3atopoB. Karamuruueckue sanapl. [IpoMoTopsl.
N30upaTenbHOCTh KaTaJIu3aTOPOB.

17. Tepmonunamuka. Tepmogumnamuueckas cucrema. ®aza. ['ereporeHHas u
roMoressas cucremsl. KomMnoHeHTbl cucreMbl. DOyHKIMM W TapaMeETpPbl
COCTOsIHUA. BHYTpeHHss SHeprus.

18. Ilepoe Hauvano (3aKOH) TEpMOIUHAMHUKH. OHTanbnus. CTaHIapTHOE
cocrosiHue BemecTsa. CTaHapTHas SHTAIBINS PEAKIUH.

19. Tepmoxumus. TepMoxumudeckoe ypaBHeHHE. OCHOBHOM 3aKOH
TEpMOXMMUHU - 3aKOH ['ecca.

20. DOHTponusi Kak (YHKIUS COCTOSIHUSI CHCTEMBI. TepmoauHaMuueckas

BEPOSATHOCTb COCTOSIHASL ~ CUCTEMBI W, CranpaprHas
SHTPOIIHSI. Bropoe Hayaio  (3aKOH)
TEPMOIUHAMHUKH.

21. Tloctynar Ilnanka (TpeThbe HaYaJI0 TEPMOIUHAMUKH). M3MeHeHne
SHTPOMNUU BEUIECTBA C YBEIUYEHUEM TEMIIEPATYPHI.

22. Dueprus ['n66ca. CBsa3anHas 3Heprus. HampaBieHHOCTh XUMHUYECKOTO

nporecca.

23. ObpatuMble U HeoOpaTUMBbIE pEaKIUU. XUMHUYECKOE pPaBHOBECHE.
[Tpunmun Jle [laTense. CMenieHne XUMUYECKOTO PABHOBECHSL.

24. PactBopsl. Knaccudukaiuss pacTBOpPOB IO arperaTHoMy COCTOSIHHUIO.
HachbllieHHble, HEHACHIIEHHBIE U EPECHIIIEHHBIE PACTBOPBI.

25. KonuenTpatus pactBopoB. KoHlleHTpupoBaHHbIE U pa30aBiIeHHbIE
pactBopbl. CriocOOBI BBIpaKEHUSI KOHIIEHTPAIIMKU PACTBOPOB.

26. DNEKTPOIUTHI U HEIIEKTPOIUThL. CUiIbHbIE, C1a0ble U CPETHEH CHUIIbI



AIIEKTPOJIUTHI.

27. Onexktpoiautudeckas auccouuanus. OCHOBHBIE TIOJIOKEHUS TEOPUHU
AIEKTPOJIMTHYECKON AHuccolManuu. MexaHnusM auccouuanuu. Kucnorsl,
OCHOBaHMS M conmu c Touku 3peHus TOJ[. CremeHp auccoUManuu.
Koncranra auccomuamuu. 3akoH
paz6asinenus OcTBanpia.

28. DNeKTpoNIuTHYECKas quccouranus Boasl. NOHHOE MpOU3BENEHUE BOJBI.
BonopoaHbiii ¥ rTHIpOKCHIBHBIN MOKa3aTenu. pH pacTBopoB coliei.

29. IlpousBeneHune pacTBOPUMOCTU. Peakiinu HOHHOTO OOMeHa.

30. I'maponus coneit. Tunsl ruaponusa. Peakuus cpenpl. CTeneHb U KOHCTaHTA

ruaponnsa. 31. Uneansnubie pactBopbl. KosuiuratuBHble CBOMCTBA PacTBOPOB.

Ocmoc. OcMoTHueckoe
nasnenue. 3akoH Payns. CnencrBus u3 3akoHa Payos.



32. OKUCIUTENbHO-BOCCTAHOBUTEbHBIC pEeaKkLHH. Teopus OBP.
Knaccudukanus OBP.Okucnurenu u
BOCCTAaHOBUTENU. MeTo bl cocTaBieHus ypaBHeHuli OBP.

33. DneKkTpoin3. DAEKTPOIU3 PACITIABOB, BOAHBIX pacTBOpPOB. [loHsTHE 0 I'D.
Cocrasnenune ['3. DJIC snementa. Ctannaptaas IIC smemenTa.

34. Onextpoanble mnoTeHuuanbl. CTaHIApTHBIE SJEKTPOJHBIC MOTEHIUAIBI.
3aBUCUMOCTh JJICKTPOJHOTO TOTEHIMAa OT KOHIEHTPAlMM BEIIECTB U
TEMIEPATYPhI (ypaBHenue  HepHcra).  DIEKTPOXUMHUYECCKHH  PSJT
HaIpsKEHUM METAJUIOB.

35.KonnuecTBeHHas XapaKTePUCTHUKA TPOIIECCOB AIEKTPOIIH3a (3aK0H

dapanes).

36. [ucnepcupie cuctembl. JlucmepcHas (a3a W IUCIIEPCHOHHAS Ccpefa.
Cycnensuu u smynbcud. Kommouaneie pactBopbel. Dddexkr Tunnpamns.
Koarymsinusa. 3HaueHne KOJUTOUIHBIX PacTBOPOB.

37. KommuiekcHble coequnenus. Koopannanuonnas teopus BepHepa.
OcHoBuble THNbI K.c. HoMeHKknatypa k. ¢. [IpakTuueckoe npuMeHEHHUE K. C.

AHauTHYeCKAs] XUMMS

1. Ilpeamer, 3a1auu U METOJbI AHATUTUYECKOU XUMHUH.

2. PactBopsI 1 pacTBOpUMOCTh. CITOCOOBI BRIpAKEHUS KOHIICHTPAITUN

pacTBOpPOB.

3. 3akoH jgeiicTBUA Macc. XuMHYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBeCHs,  ['paHuIIBl  NPUMEHUMOCTH  3aKOHa
nercTBud Macc. AKTHUBHOCTb. KoappuiueHT akTHBHOCTH.

4. AHanUTUYECKUE PEAKIUU, X CHeHU(PUIYHOCTh M UYBCTBUTEILHOCTb.
TpeOoBanus, IpEeIbIBIIEMbIC K AHATUTUIECKUM PEAKIIHSIM B
KaueCTBEHHOM aHAJIU3E.

5. T'ereporennnie cuctembl. [IpousBenenne pacTBOPUMOCTH. Y CIIOBUSA
oOpa3oBaHusl ¥ PACTBOPEHHUS OCAIKOB.

6. bydepHbie cMecH U MpUMEHEHNE UX B aHATUTUYECKOW XUMUH.

bydepnas émMkoctb. 7. AM@oTepHbIe THIOKCUABI U UX 3HAYEHUE B

ananuse karuoHos |l an. rp.
8. I'mnponus coneit u ero tunel. Cteneds ruaponunsa. Koncranra
TUAPOIN3A.
9. Komnounneie pactBopsl. Mcnonb3oBaHre KOJUIOUIHBIX PACTBOPOB B
XUMHUYECKOM aHAJIM3E.

10. KommuiekcHbie coequnenus. MIX crpoenue, xapakrep AUCCOLMALINH,
KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOT'O HOHA.

11.ITepuoauueckuii 3aKOH KaK OCHOBA aHAJIUTUYECKON XMMUH.
AHanuTudeckas kiaccudu Kaus KaTHOHOB.

12.061m1as xapakTepucTUKa KAaTHOHOB | aHATMTHYECKOM TPYIIIIHI.
AHAJIIUTUYECKHUE PEAKIIUU KATUOHOB | aHATUTUYECKOU TPyIIIIbI.

13. OO6mas xapakTepucTiKa KaTuoHoB || aHamuTHYECKOH TPyMIIHL.
JlelicTBue TpynnoBo-TO peakTuBa. KauecTBeHHBIE peakuyi KaTHOHA
Bal*

14. OGmiast xapaKTepUCTHKA KaTUOHOB I

AHAIIMTUYECKOMN rpynIbl. JleldcTBUEe rpynnoBOro peakTuBa.

+
KauecTBeHHBIE pEaKIIUM KaTUOHA Ca.2



15. OGmiast xapaKTepuCTHKa KaTHOHOB I
aHATUTUYECKOW rpynmbl.  JlelicTBUE rpyNnIoBOro peakTuBa.
+
KavectBennsbie peakiuu katnona Mg< .

16. OO6mas xapaktepuctuka katuoHoB |l an. rp. [leficTBue enkux
menouedt, NH4OH na xatuons! Il an. p.

+ + e
17. Xapaxrepuctruka katuoHos |l an. rp. cr3 : Zn2*, JlenicTBue
3+ 5,2+
IpynnoBoro peaktuBa. KauecrBeHHble peakuuu katuoHos Cro ', Zn“ ",
18. Katuownsl Il ananutuyeckoiirpynmsl. JleficTBUE TpymnmoBOro
+ +
peakTuBa. KauecTBeHHBIE peakiui KAaTHOHOB Mn?2 : cr3t,
19. Katuonsl Il anamutuueckoirpymnmel. [leficTBue rpymnmnoBoro
+ +
peakTuBa. KauecTBeHHbIE peaklMi KAaTHOHOB Fe3 : Fe2™.

20. Karuons! |V ananutuueckoii rpymmsl. [loarpymnma cepedpa. Obuue u

XapaKTEepPHbIE PEAKIINU Ag+, Ph2+.
21. Katuons! |V ananutnueckoit rpynmsl.. [loarpynna meau. O6mue u
XapaKTepHbIE



1.

peaxiuu Cu2+, Bi3+.

22. OOmas xapaKTepUCTHKa aHMOHOB. XapaKTEpHbIE PEaKIIHH.
OTKpBITHE aHHOHOB SO42', C032', Cl", NO3".

23. AHanu3 pacTBOpa HEU3BECTHOM COJIH.

24. T'paBUMETPUYECKHI METOJI  aHaju3a. Onpenenenue

30JIbHOCTH, BJIQKHOCTHU POAYKTA.
Ocaxmaemas w TpaBuUMeTpuueckas (BecoBas) ¢opmbl. TpebGoBaHws,
NpeabsIBIsIEMbIE K HUM.

25. TI'paBumeTpuYecKuil METO aHaln3a. BerurcieHus: B rpaBUMETPHUH.
Pacuér naBecku, ocaauTens, MacCOBOM 10U BellecTBa B oOpasiie.

26. TexHuWka BBINOJHEHUS OIEpallUii B TpaBUMETPHUHU (otbOD
cpenHel  mpoObl, pPACTBOpPEHHS  HABECKH,  (WIBTPOBAHUA U
IPOMBIBaHMS OCajKa, MPOKATUBAHUS OCAIKA).

27. I'paBumetpusi.  OmnpezneneHue coJiepKaHus

KPUCTAJIIM3aL{UOHHOMN BOJIbI B
KPUCTAJUIMYECKOM XJIopuae Oapus(mipeBapUTebHbIE

pacuérThl, TEXHUKA TMPOBEACHUS aHalIHu3a, pacyer
pEe3yabTATOB aHAJIHM3a U IOTPEIIHOCTH OTIPEICIICHUS).

28. TurpumeTpuvecKuii MeTon aHanu3a. (OCHOBHBIE ITOHATHS.
Knaccudukaius MeTo10B.

29. Turpumerpuueckuii  mMeton  aHamusa.. CmocoObl  BBIpaKCHHS
KOHIICHTpAllMM  pacTBOPOB B  TUTPUMETpUH.  Brlumcienue B
TUTPUMETPUH. 3aKOH  JKBUBAJEHTOB. Pa30aBieHue pacTBOPOB.
IIpaBuio kpecra.

30. KucioTHO-OCHOBHOE THTpOBaHHE. XapaKTEPUCTHKA METOJA.
Omnpenenenre TOYKU SKBUBAJIEHTHOCTH. BriOOp mHAMKaTOpA.

Yactp 2. Ouznyeckas U KOJJIOHIHAT XUMUSA

IIpenmer w  Meromasl  du3myeckor  xumuu.OOmuye  TOHATHS 00
arperaTHbIX
COCTOSTHUSIX

BemiecTBa. MuealpHBIM ra3 W HIEAILHOE COCTOSHHE BemecTBa-ra3a.l’azoBrie
3aKOHBL Y paBHeHHe MeHnneneeBa-Knamneiipona.

2. Wneanwnabie ra3zoseic cmecu. llapumansHoe naBineHue.3akoH JlanpToHa

3. IIpenmMer xumudeckoit TepMoguHaMUKNA.OCHOBHBIE MOHSATHUS U BEJINYUHBI.

4. Tlepsbiit 3akoH(Ha4aso) TePMOJAMHAMUKU. TepMOXUMMUSL. TerutoBou
adpdexkr  mporecca. OHranmbnusa. 3akoH lecca U CIEACTBUA U3
Hero.TemnoTel cropanusi U oOpa3zoBaHus. VX 3HaueHHE B TEPMOXMMHYECKHUX
pacuerax.

5. Bropoii 3akoH(Hauano) repmoanHamuku. I lonstre 06 suTponuu.Iloctynar

IInanka.

6. Xumuueckoe paBHOBecue.3akoH feiicTBusi macc.KoHcTaHTa paBHOBecwHs,
BBIPAXEHUE €0 Yepe3 KOHUEHTPALHUIO,IETYYECTh, aKTUBHOCTb.

7. Tlpunnun noaBwxHOTO paBHOBecHs. ['eTreporennsie (pa3oBbie
paBHoBecus. [IpaBuio ¢a3 ['nb6ca.

8. PactBopbl.Bunbl pactBopoB. MneanmbHble pacTBOpbl. 3akoH Payss.

[lonmoxxurenpHble U OTPHULATCIIBHBIC OTKJIOHCHUSA OT 3aKOHA Pame.



10.
11.

12.

13.

3axonsl KoHoBanoBa. 3akoH ['eHpu U cneACTBUS U3 HETO.
3amep3aHue U KuneHue pactBopoB. Kpruockonus u 30yIHOCKOIHS.
Ocmoc. OcMmoTHYecKOe MAaBJIEHHE pacTBOpPOB. 3o0ToHMUYECKUE,
TUIEPTOHUYECKHE U TMIIOTEHUYECKUE PACTBOPHI.
OcnoBbl TOJl Appenuyca. Koncranta u creneHp auccouuanuu. CuibHbIE
U cialbble o2yekTponuThl.  3akoH  OcraBanmpia.  Teopust  CHIIBHBIX
anekTpoauToB.  [loHatne 00 aKTUBHOCTSIX DSJEKTPOJUTOB U HOHOB H
Kod(pdunmeHTaX akTUBHOCTH.
DIEeKTPONPOBOJAHOCTHPACTBOPOB  JIEKTPOJIMTOB. Y IEbHAS U

HKBUBAJICHTHAS 3JIEKTPONPOBOAHOCTh. 3aBUCUMOCTH OT
paznuuHbix (daktopoB.llonBmwkHOCTs MOHOB. 3akoH Komppayma. I'D. I'D u3
eKTpo0B ZN-Cu, omymieHHBIX B pacTBopsl coneit ZnCI2 , CuCl2. ®opmyna
HepHcra.



14. Kunetnka xumudeckux peakiuii. KuHernueckas kiaccuukamus peakiiui.
CkopocTh X.p. 3aBUCUMOCTB OT Pa3IMYHBIX (PaKTOPOB.DHEPTHUS aKTUBALIUY.
Karanus. Tunsl kaTanusa.

15. PacTBOpbI BEICOKOMOJIEKYJISIDHBIX coequHenuil. Habyxanue u pactBopeHue
BMC. Crenenb u ckopocTb HaOyxaHusl. @akTopbl HAOyXaHHUS.

16. OOmras xapakTepUCTUKA KOJUIOMIHBIX CUCTEM.METO bl TOTyISHUS U OYUCTKU
K.c.CTpoeHue U 3aps]i KOJUTOUAHBIX YACTHUIIL. Y CTOWYUBOCTD K.C. M KOATYJISLIHS.

Yactp 3. Oprannyeckasi XuMus

1. Bo3HUKHOBEHHE OpPraHnYECKON XUMHUHU Kak
HayKa. IlepBoie KJIaCCU(UKAIUN OPraHUYEeCKUX BEIIECTB.
JoctpyktuBHbIE  TeOpuU. [IpeAnoOChUIKM  BO3HUKHOBEHUS  TEOPUH
XUMHAYECKOTO CTPOCHHUS.
2.0cHoBuble nonoxenus TXC oprannueckux Bemects A.M.bytiepoga.
3.Knaccudukanus XUMHUUECKUX pEAKIMA, TUIUYHBIX [JII OPTaHHMYECKHX
BEILECTB.
Knaccudukanus opraHuu4ecKux coeMHEHUM.
4 IlpenenvHbie yriaeBoaoponbl (ankanbl). ['omosor. psia. ®dus. cBoicTBa.
N30Mepbl ¥ TOMOJIOTH. I'ubpuamzanus. Homenkmnarypa. Meras,
ero ¢usnueckne  cBoicTBa./[Ba  «mpoTHBOpEUMs» B
CTPOEHMH MeTaHa. XUMHUYECKHME CBOMCTBA aJKaHOB. MexaHW3M peakuuu
3amenieHus. [lomydeHue u NpUMEHEHHUE AJIKAHOB .
S.Huxnoankansl. HomeHkmarypa, n3zomepusa. PU3HYECKHME U XUMHYECKHUE
cBoiicTBa. [losyyeHne n Hax0XKAECHUE B TPUPOJE.
6.ANKEeHbI(3THUJICHOBBIE YTJIEBOAOPO/bI, oJiepunbl). ['oMonoruvyeckuii ps.
Homenknarypa. M3omepusi. ®dusnueckne W XHUMHUYECKHE CBoicTBa.MexaHn3m
peakuiuu  npucoenuHeHus.  OTwieH.CTpoeHHe MOJICKYJbl, TUOpHUAM3AIUSL.
[TonydyeHrne U NTpUMEHEHHE ATKEHOB.
7.Ankanuensl (queHoBble yrieBonopossl).Kinaccudukanus. Homenkiarypa.
N3omepus. Xumnueckue cBovictsa. [loryyenre u npuMeHeHue.
8.AJKUHBI (alleTUIICHOBBIE YTiieBo0poabl). Homenknatypa. M3omepus.
Pu3nuecKkne U XUMUYECKHE CBOMCTBA. ALIETUIICH, CTPOCHUE MOJIEKYJIBL,
rubpuauzanus. [lonydyenue amerusieHa u €ro roMoJIOroB.
9.Apenbi(apomaTudeckue yriaeBoaopoibl). Homenknarypa.

N3omepus. benzo.
®dusnyeckue CBOWCTBA. DIJIEKTPOHHOE CTpoeHue OeH3ona. XHUMHYECKUe
cBoiictBa apeHoB. [Ipumenenue Oenzona. [lomyuenue apenoB. Tomyon, ero
busnueckue W xuMuueckue cBoiicTBa. DenHonbl. dOu3nuveckne U XUMHYECKHE
CBONCTBA.

10.ITIpenensubie ogHOaTOMHBIE cnupThl. HoMenknatypa. M3omepus. @us. u
XHMM. cBoMcTBa. CrIOCOOBI MOJIYUECHHUS ¥ TPUMEHEHHE. DTaHOJI (ITUIIOBBIN CITUPT).
[lony4yeHnne u npuMEHEHNE.

11.IIpenenpHbie MHOT'OATOMHBIE CIIUPTHI.

IIpocrelimme mpenacTaBUTEIIHN. Dwus. 51
XUMUYECKHE CBOMCTBA. [IpuMeHEHNE MHOTOATOMHBIX CITUPTOB.

12.ITpocteie a¢upsl. Homenknarypa. [lonyyenune. dus. u xum. cBoicTBa.

[Tpumenenue. 13.Anpaeruapl 1 KeToHbl. CTpOEHHE U HOMEHKIJIATYypA.

N3omepus. @u3. u XUMUYECKUE



CBOMCTBa aJIbIETUIOB U KETOHOB. [lojlyueHue anbaeruoB U KETOHOB.

14 IlpenenbHble  OJTHOOCHOBHBIE KapOOHOBBIE KHUCJIOTHL. ['OMOOT.psi.
Homenknatypa, nzomepus. ®@usnueckue cBOWCTBa. B3anmHOE BIHMSHHUE aTOMOB
B Mousekyne.XuM. cBoiicTBa. I[lodydeHwe mpenenbHbIX  OAHOOCHOBHBIX
KapOOHOBBIX KUCJIOT.

15.01aenpHBIe MPENCTABUTEIN KapOOHOBBIX KHCIOT (MypaBbUHAS,YKCYCHAaSI,
OJIEMHOBAs1, MAIBMUTHHOBAs, cTeapuHOBasi). HempenenbHbie apoMaTHuecKue

KapOOHOBBIE KHCIOTHI (CaTUIMIIOBAs, aKpWJIOBasl, IllaBeyieBas,
Tepedranenas).

16.Cnoxusle 3¢dupsl.llonyuenne. Homenknarypa.@usndeckue u

xumudeckue coictra. 17. Jlumuael. Knaccudukarus. Xupser.llonydenue.

XUMHUYECKHE CBOWCTBA KUPOB.

18.YrneBoasl.CoctaB.Knaccugukanus.I'mokosza.Ctpoenne.M3omepus.
Qus. un

XUM.
cBoiicTBa. [Ipumenenue. Caxaposa. CTpoeHue u cBoiicTBa. Kpaxman u 1eiuiososa.
XUMHYECKUE CBOUCTBA.



19.AmMunbl.CoctaB.Homenknarypa.Mzomepuss. ®u3. U XHUM. CBOICTBA.
[Tonyyenune. AunnuH. CTpoeHHe, CBOMCTBA, OJIyYECHHE.

20.Amunokucnotsel. Homenknarypa, m3omepus, ¢pus3. U XHUM. CB-Ba.
[TosryueHue u nMpUMEHEHUE.

21. HykneunoBble kucnoThl. O6mmas knaccudukanus (JHK, PHK).

22. BUONOTUYECKN aKTUBHBIE OPTAaHUYECKHUE COEAUHEHUS B CEJILCKOM

XO3SMCTBE.

6.3. OneHoYHbIE CPeCTBA AJIM TEKYIIEro KOHTPOJIsl yCleBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAIMM 10 HTOraM OCBOEHUSA TMCIUIIUHBI.

Bun ®opma yueOHO# padoThI Peiitun
ROOTPOJINH IB
HaGUpalupnmf/i oaIax
Texymmuit MIPAKTUKyM 1 ECTOBBIN 15
KOHTPOJIb 10
O606maront KonTposisHbIe paOOThI 15
417 CaMocTOSTENLHAS PACUETHAS 15

C
TUTAINUTUITOUIXDTT yive 9

Y CTHBIN 3K3aMEH 40

Hrorosrnlit Vtoro 100







