Munucreperso HAYKH H BbicuIero odpasoBanus Poceniickoii Denepanun
DegepanbHoe rocyaapcreennoe GioaseTHoe 0GpazoBaTennnoe
YpexkaeHune Bbicuiero o6pasobanus
«doHeuxmnii roOCyAapCTBeHHbIH YHUBepCHTeT

YTBEPXXJIEHA:
npukasom o'V
oT 24.04. 2023 Ne 112/05

IIporpamma BCTYIIHTEJILHOIO MCIILITAHUS
TIO HANpABJIEHHI0 NOATroTOBKH 04.04.01 Xumus
Marucrepckas nporpamma: Xumus
IIpH NpueMe Ha o0y4enue o TIpOrpaMMaM MarucTpaTypebi

2023



[Iporpavya BCTYHHTEILHOTO HCITBITAHUS T10 HAIIPaB-ICHHIO noaroroBkn 04.04.01 Xumus

(Marucrepekas porpaMya; Xumius) npi nphemMe Ha 00y4eHHE 110 MporpamMMam MarucTpaTypal
pa3paboTaHa Ha XHMHUECKOM daxyaerere ®I'BOY BO  «JlorI'Y» B COOTBETCTBHH  CO
CJTELYIOIIHMH HOPMATHBHBIMH JIOKYMCHTaMH:

[Topsi;oKk 1ipuema Ha 00YHCHHE 110 0Opa3oBaTeTBHBIM TPOTPAMMaM BHICIIETO o0pa3oBaHus —
[porpavMMaM  OakaiaBpuara. NPOrpaMMaM  CICIHATMTETA, [POrpaMMaM MarucTpaTypsbl.
VTBEPIKICHHBIM TIPHKA30M Munodpraykn Poccnn ot 21.08.2020 Ne 1076 (¢ W3MEHEHHUAMH);
QCOBCHHOCTH 1IpHEMa Ha 00YUCHHE B OPraHU3alHH. OCYIICCTBIMIOMAC 00pazoBaTe/IbHYIO
CATEIBHOCTB. 110 [IporpaMMayM OaKalaBpuara. HporpavMMam CrCHHATHTETa. TIPOrpamMMam
MArucTPaTyphl H IPOIPAMMAM T10;IFOTOBKH HayHMHO-TIE/IArOTMHCCKHX KalIpoB B aCTHPAHTYpPE
(/IbIOHKTYPE). TPEIYCMOTPEHHBIC HacTsMu 7 W 8 cTaThH dejepasibHOrO 3aKkoHa oT 17
derpans 2023 r. Ne 19-03 «O6 0COBEHHOCTSAX TTPABOBOTO PETY.TMPOBAHUS OTHOUICHHH B
chepax 06pa3OBAHNS W HAYKH B CBA3H C IPHHATHCM B Pocenitckyio ®etepantio Jlonenkon
Hapo,IHOH  Pecnybimku. Jlyranckoit  Hapossoii  PectyOumkn. 3anoposkckoit  0bacTH,
XepeoHekoit 08:1acTh 1 00Pa30BAHHEM B COCTARE Poccniickoii De;lepaiini HOBBIX CYOBEKTOB

Jlowelkoii napo;woit Peenyd:mkn. Jlyranekon Hapo,1Hoii Pecry6ankn, 3anopoicKoi
0G:1acTH, XEpCOHCKOMN 00,1aCTH U 0 BHECEHHH M3MCHCHUH B OT/IC/TBHBIC 3aKOHOIATEIILHBIE
axtbl Poccuiickoll Pejepann, YTBEPKICHHBIC TPUKA3OM MunoOprayku Poccun oT
01.03.2023 Ne 231
[lpasuna nprema B (eIeparbHOC  TOCY/1aPCTBEHHOC 6ro;uKeTHOE  00pa30BaTEIBHOC
VUPEIK/ICHHE  BBICIICTO  00pa3oBaHys «JloHeIKHI  roCY;IapCTBEHHBIH  YHUBCPCHTCT)  HA
oOyucHHe 110 00pa3oBaTelbHbIM  [IpOrpaMMam BBICIIErO 00pa3oBaHUs — TIporpaMmam
GakaiaBpraTa. NpoIPaMMaM ClCIHATHTETA. NPOrPAMMAM MarncTpaTyph B 2023 romy:
dejiepaibHbIH  TOCY,1apCTBCHHBIH 00pa3oBaTCILHBIN  CTAH/1APT  BBICIICTO obpaszoBaHus -
MarpcTparypa Mo HanpasJICHHIO MOINOTOBKH 04.04.01 XuMusl. YTBEPHK/JICHHBIH MPHKA30M
MunoGprayku Poccun o1 13 wioas 2017 . No 655 (¢ U3MCHEHUSMH):
OcHoBHas 00paszoBaTeIbHas IporpamMma  BLICIIETO oOpa3oBaHHs 110 HAIPABICHHUIO
no;uorokn 04.04,01 Xumus (Marncrepekas nporpavmma: Xumus).

Pa3padoTuHKH 11IPOTPaMMBbL.

Avlemacosa Auronnna CepreesHa. 3aB,  Kade/pol AHATUTHYCCKOH XHMHH. JLX.H..

npodeccop.

bapanosa Oxcana BukroposHa, 1.0. 3aB. kadeapoii GHOXHMUM U OPraHHHECKOH XUMHH,

K.X.H.. JJOUCHT.

d610ukora Hataies BacuibeBHa. [IOUEHT KaeIpbl HEOPraHW4eCKON XHMHH, K.X.H..

JIOLCHT.

Be:iblit Alekcan;1p BialnMyupoBHH. JICKaH XHMHHECKOTO ¢akyIpTeTa, K.X.H.. JIOUCHT.

[IporpaMma yTBEpIICHA HA 3aCC/1aHNH VueHOro coBeTa XuMmudeckoro pakybrera ot 30

vapra 2023 r.. nporoko: Ne 3.

Jlekan XUMHHECKOTO (paKyIbTeTa,
K.X.H.. /IOLICHT

A.B. beawiii
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1. OBILIME MOJIOKEHUS U [OPSIIOK IMPOBEJAEHUS BCTYHNUTEJIBHOI'O
UCTIIBITAHUA

Hacrosimast 1lporpamma 1ipeHasHaueHa [Uis  [01I0TOBKH aOUTYpHUEHTOB K CJa4ue
BCTYIIUTEILHOIO  HCIBITAHUS 11O HpoQMIIBHOMY TIPSMCTY U1 TIpHeMa Ha o0yueHne 1o
0OPA3OBATEILHOM 1IPOIPAMME MAIHCTPATYPbI HA HANPAB.ICHAC no;rororku 04.04.01 Xumus Ha
OUHYIO M OHHO-3a04HYI0 (opMy OOyUCHMSI. [{e/bl0 BCTYIHTEIBHOTO HCIBITAHHS ABJISCTCS
M3MepeHHe YPOBHS BJIA/ICHUS 3HAHUSAMH. I10.TYHCHHBIMH TIO npebLIylel obpaszoraTeIbHOU
MporpaMMe TOCTYTIAIONIMMH B MAarucTpaTypy B paMKax KOHKYPCHOTO 0TOOpa JuIs 00yUYeHUs 110
0Bpa30BaTEILHON IPOrPamMMe MaruCTpaTyphl 110 HATIPAB/ICHHIO noxrorosku 04.04.01 Xymus.

T1ta. KMCIONIHE JIMILTOM Gakanaspa (ClelHaIuCTa) U HKeIaI0IHE OCBOHTh MArMETEPCKYIO
HPOTPAMMY 110 HAIPABICHUIO T0;IFOTOBKH 04.04.01 XuMmusg». JIOKHBI HA BCTYNHTCIBHBIX
HCTIBITAHHSIX 1O JIMCIHILTMHE XHUMHUSY 110Ka3aTh C/ICIYOMHC KOMICTCHIIHA:

— CHOCOBHOCTH HCIOIB30RATH M0TYHEHHBIC 3HAHHS TCOPCTHHECKUX OCHOB (yH1IaMEH TATBHBIX
pa3;1e;I0B XHMUM IPH PCLICHHH Npo(ecCHOHATBHBIX 3a/1a4.

_ BiajiCHHEC OCHOBHBIMH CHHTETHYCCKHMHM M @HAIMTHHCCKHMH METOTaMH MOJIYHCHHST 1
MCCITe/IOBAHMS XHMHUUECKHX BEIICCTB W PCAKIIHA:

—  paajcHUe cUcTeMOot QYHIaMEHTA IBHBIX XHMHUHCCKHN IMTOHATHH:

— CHOCOBGHOCTb [IPHMEHATH OCHOBHBIC CCTCCTBCHHOHAYHHBIC 3AKOHBL H 3aKOHOMEPHOCTH
PA3BHTHS XHMHHCCKOI HayKH 1IPH aHAIN3E TOIYHCHHBIX pe3y. 1bTATOR.

BeryHuTe IbHOC HEHBITAHNE 1IPOBO/IATCS B (opme TecTa B MMCBMCHHOM BH/IC B OYHOIi
dopMme HiIH ¢ HEIOIB30BAHHEM [IMCTAHITMOHHBIN TexHOI0rHH. Bpemst recTiposanus — 120 MHHYT.
Teer Bimouaer B ceOs 50 BOIPOCOB, I10JIFOTOBICHHBIX B COOTBETCTBHH ¢ TporpamMMoi
BCTYITHTETLHOTO WCITBITAHMS B MarucTparypy. ¥ COACPHHUT TeCTOBBIE 3aaHHs OTKPBITOH H
3aKPBITO OPMBI, @ TAKKE 3a1aHHs HA YCTAHOBJICHHE COOTBETCTRHA.

TecTOBbIC 3a;@HHS TTPEIYCMaTPHBAIOT OTBET B BHJIC OYKB. Adp. MOCTEI0BATEIBHOCTH
nudp. KoMOMHAIMHA 1P ¢ OyKBaMH 1K (pas. KOTOpbIe HEOOXO/MMO 3alHCaTh B THCT OTBETOR
YCTaHOBJICHHOTO 00pasila HAlPOTHB HOMEPaA sasianns, JIMCT OTBETOR 3aTIOJTHSAETCS PYUKOH CHHETO
WM HCPHOIO [(BETA. HA THTY.ILHOM (THCTC O:aHKa OTRETOB (PUKCHPYETCS HOMEP BaphaHTa
MUChMCHHOM paloThl,

Kasbifi IpaBUIIbHBIA OTBET HA BOIPOCH TECTA ONCHUBACTCS B 2 dauia. [losnyucHHBIE
a0UTYpUEHTOM OalliIbl IIEPEBO,IUTCH B 100-6a;LTRHYIO TIKATY OlCHHBAHNUS SHAHWH.

2. OCHOBHOE COJAEP/KAHUE POT'PAMMBI BCTYIUTEJIBHOT'O
UCTILITAHUS

Puazoer 1. «Odwas u neopeanuyeckas xunus. Kpucmaiioxumuiy

OCHOBHBIE TOHSTHS W 3aKOHBI XMMHH., OCHOBHBIC MOHATHA XHMUH. OCHOBHBIE 38KOHBI
xuMuH. CriocoOb! BEIpaKECHHSA KOHUCHTPAIHA HacTHIL. K1acehl HEOPraHMIECKHX COEIMHEHHUI, HX
CBOHCTBA W CITOCOOHI Mo TyueHH s, OKHC/IHTETbHO-BOCCTAHOBHTE, IBHBIC pCaKIii (OBP) v HOoHHBIE
ypaBHEHHUS PeaKini.

CrpocHue aroma. JIOKBAaHTOBOXHMHUCCKHE  MO/IC/IH  aroma. OCHOBBI  KBAaHTOBOH
MexaHuku, ypasHenus [llpesmnrepa. KBaHTOBO-MexaHudeckas wmojeib atoma. CTpoeHHe
ATOMHBIX s;1ep. | ICpHO;IMUCCKHiT 3aKOH | IIEPHO/IMHECKas CHCTEMA STIEMCHTOR JI.LU. Meneneena.

X uMmuuccKas cBs3b, THITHI XHMHUECKOH CBS3HU. JUTMHA U JHCPTHA CBA3H. BaJICHTHBIH YTOJL
VoHHBII THTI CBsI3H 1 ero cBoifcTBa. KoBasieHTHAs CBA3H W CC cBOlicTBA. MeTO 1 BAICHTHBIX CBAI3eH
(BC). MeTo;1 0TTA;TKHBAHHA BAICHTHBIX YICKTPOHHBIX T1ap (OBDI v mero I'ueniectn). Merosl
mozeKy:IspHBIx opOrTasieit (MO). HeBICHTHBIC CHIIBLE RBO;10PO;IHAS CBA3b, MCTALIHICCKAs CBA3h.
CHITBI MEKMOICKY ISPHOTO B3aHMO,(CHCTBHIA. 30HHAs TCOPHH TBEP/L0TO Te1a.

Koop; IMHAIIMOHHBIC  COC/IMHCHHH, Kaaccudukaius  KOOPIMHAIIHOHHBIX COEIMHCHNUH.
CTpocHHE  KOOP, HHAIIHOHHDBIX cocMHeHuit. PapHoBecns B pacTBOpax  KOOPAMHUIMOHHBIX
COC, ITHHCHHH.

Nunns vtementon, Mueprasie rassl. Bojopor. OOmas XapakTCPHCTHKA TFATOTCHOB.



Coc;IMHEHNS TATIOICHOB ¢ BO0POI0M, 1'a/10I¢HOBOI0POTHBIC KHCTOTBI. I'a/I0TeHHIBL. OKCH/IBI
rasoreHoB.  Kucioposcosepkaimme  coe/iHeHns  ratoreHos.  OOImas  XapakTEpHCTHKA
XanbKOreHOB. Kieaopos1. XatbKoreHOBOI0pO.Ibl, XalibkoreHn,1bl, [lonmcy ibhoHOBEIC KHCITOTEI
Oxewanr  p-raemeHtos VI rpymibel.  Kuenopo/icosiepikaimye  KHCIJIOTH B, Te
Kne:1opo:icoiepialine  KueJaoThl cepbl, O0uias XapakTepucTHKa  p-2ICMCHTOB V-rpyrrisl.
B0/ 10po; IHbIC COCIHHCHHSE P=21IeMEHTOB V-IpyIiibL. AMMHAK. OKCHIIBI U KUCIIOPOICO/ICPIKATITHE
KHCI0THI @30Ta U UX co:m, Kucoposico epkaliine coe;tiHeHHs (pocdopa. MBILIbIKA, CYPbMbI H
prucMyTa.  CyabQHIBL  T@JIOIEHH bl W OKCOrallOreHHU/bl  P-3/ICMCHTOB V-rpyrmer, - Obmas
XapaKTepucTHKa p-2r1eMeHToB [V-rpynmel. ['napuisL. CoeauHeHus yriiepo/a U UX XUMHYCCKHE
cBoiicTBa. CoeanHeHus kpemHus, CBoHcTBa coeIMHEHNH repmaHus, osoa 1 cBuHIa. OOuras
xapakteprcTika p-onemerTo Ill-rpymmel. bopanbl. Gopn,ibl, GOPruaApu/El METAILIOB. Hpyrue
GuHapHble coc;mueHus Gopa. Kuciaorer 6opa. VX coum. XuMuUECKHC CBOMCTBA COCTHHEHWH
ATIOMUHHS 1 2ICMCHTOB 10Arpy1ib ractins. OBinas xapakrepucrnka s-»iementon I u Il rpyn.
Kuc:toposicoepikanne coe;tihenus. VX cBoiicTsa. CHHTES. [ [pumenenue.

d-naementhl TV rpynnel. O8mas XapakTepucTHKA COCTHHECHUH JJIEMCHTOB MOIMPYTITIEI
riTana, COCTOSHUE HOHOB THTaHa. IMPKOHHUA. ragus (+4) B pactBope. OOumas XapakTepicTiKa
d-s1emento V rpyniibl. COe/IMHEHHs! YIEMEHTOB TTO/INPYTINBl BAHATAA B PA3/IHYHBIX CTCICHSIX
okneiacHus. Mx  cpofictsa. COCTOAHHE HOHOB BaHa Wi W HWHOOWs B pacrope. OOmas
xapaktepucrika d-oemeHToB VI rpyiiibl. COC/IMHEHHA XpoMa, CocTosiHHE MOHOB Xpoma B
pactBope. Coe;IMHEeHUS MO/ ICHA. Bo:b(hpava. Mx ¢roticrra. CocTosiHHe HOHOB MOJIHD ICHA W
po.b(pava B pacrsope. OBias XapakrepucTuka d-11CMEHTOB VII rpynnel. CoeMHCHAS
HICMEHTOB HOUpyYIHIbL Maprania. CpoficTBa OMHAPHBIX W CIOKHBIX COC/IMHEHHH YJIEMEHTOB
no:Arpy el Maprania. Odutas xapakrepueruka d-oiementos VI rpynibi, CeMefcTBO Kelesa.
[L7TaTHHOBBIC METALILl H MX COCMHEHWs. BHHapHBIC cocMHCHMA W MX cBoicrsa. Obmas
XapaktepucThka d-yieMenToB I rpynnel. Kucaoposicoaepkaie COeINHEHNs HOAIPYTITLI ME/TH.
ux coiicTBa. COCTOSHUE HOHOB B PACTBOPE. BUHAPHBIC COCIMHEHUS H KOMIUICKCHBIC COCTHHCHHS
3IEMEHTOB NOArPYIIel Me;i. OBImas XapakTepucTHKa YNIEMEHTOB TO/IMPYTITEI LHHKA, CpoiicTsa
OKCHJIOB 1 I'MIPOKCH;10B, COCTOSIHIE HOHOB B PACTBOPE. BUHAPHDbIC COCIANHEHUS U HX CBOHCTBA.
KOMILICKCHBIC COCTHHCHHS DJICMCHTOB.

Kpucraoxumusg, Ciuyverpis BHEHIHAX (OPM KPHCTALTIOB, [L1omaib, OCk W 1EHTP
CHMMETpHH, WIHBCPCHOHHBIC W 3¢PKAIBHO-IIOBOPOTHBIC OCH. Bux cumverpun. Kareropun u
CHHIOHHH. UX OOLIME M OTIHUHTCIBHBIC TIPH3HAKK. Kpuertaimueckas pemerka. Tpancasuus,
ILTOCKOCTh  CKOJIBYKCHHSL M BHHTOBbIE OCH cummerpun. Sluefiku bpase. Kpucraiimyieckas
cTpyKTypa. DakTophl. ONpPEIEIIONNE CTPYKTYPY KPUCTALIOB. CTpyKTYpPHBIC THIIbI METAITOB,
HHTEPMETALIHIOR, TIPOCTHIX BENIECTB-HEMETa 108, CTPYKTYPbl OWHAPHBIX HEOPTaHHHYCCKHX
COC/IMHCHHIT HCMCPEXOIHBIX H HICPEXO/IHBIX MeTAI0B. CTPYKTYPBI TPOHHBIX HEOPraHUUYCCKHUX
COC, IMHCHHI,

Pasoen 2. « AHaiumuveckas Xumusi»

1Ipe/IvMeT | METO 1kl AHATUTHHECKOH XUMHH. AHATHTHYCCKAs XUMHUs! Kak HayKa. OCHOBHBIC
AHATUTUYCCKHE 11POOJIEMBI:  CHHMKCHHE TIpeieia OOHapyXEHWs: [MOBBIIEHHE TOHHOCTH H
M30MpaTETBHOCTH, 00ECTICUEHNS YKCIIPECCHOCTH. aHan3 Oe3 pa3pyUICHHUS, JOKAIBHBIA aHa/Iu3,
JIMCTAHIMOHHBIH aHam3, Bu/abl anaitnsa. MeTo/1bl aHATHTHHCCKOH XHMHH, CeHCcophl H TeCT-
MeTObl,  CTAHIAPTHBIC W HECTAHIAPTHBIC METO/Ibl aHaiu3a. AHAIMTUYCCKMH CHTHAT B
XUMHUECKHUX W HHCTPYMCHTATBHBIX METO,/1axX aHa 1H3a. (CpolicTBa aHAJTMTUYECKOTO CUTHATA,

[IpoGooTGop W MPOOOMOArOTORKA, TeOpeTHHECKHE OCHOBBI orhopa Npe/ICTaBHTE IbHOM
HPOGHI TBEP;ILIN. KHIKHX H 1a3000pazHbIX BeecTr. OCHOBHBIE ITPHEMBI npoOONOTOTOBKH.

OCHOBHBIC THIIbI XUMHUCCKHX pC'dKIIHﬁ B @HATUTHUECKOH XUMUH,

KOHCTAHTBI paBHOBECHS PCAKIMHA H [1POIICCCOB. CoCTOAHHE BCIHICCTB B W/ICAIBHBIX H
peatbHbIX cucTeMax. TeopeTHuecKue pacteTsl X AKTHBHOCTH W KOHICHTPALWMH. IloBeteHMe
TEKTPOIMTOR | HETEKTPOIHTOB B pacTBopax. Kod(HIHEHTBI aKTUBHOCTH.

CKOPOCTh PEAKIAM B XHMHYCCKOM aHa/ 3¢, KMHETHUECKHE MCTO/ (BT aHATTH3A.

KHC T0THO-0CHOBHBIC  peakiin, Teopernucckne  pacuethl pH  pacTBOpoOB  KHCIOT,



OCHOBAaHM. costeli U Ux eMeceit. BydepHebie pacTBophl. bydepHas eMKOCTb.

Peakinu KoMILIckcooOpazoBanns. OYHKIHOHATLHO-aHAIMTHYCCKHE TPYTITBL. Brnsuue
HX [PHPOIBI. PACIOIOKEHUS. CTEPEOXHMHHM MOIICKY.l PCArCHTa Ha €ro B3aMMO/CHCTBHE C
HCOPraHWUYCCKUMH HOHaMH., 'l.COPI/IH AHAIOTHH B3aUMO,ICHCTBHS HOHOB  MCTALIOB €
Heoprauuueckumu pearenrtamu Thiia H20. NH3 w H2S n knci0poa-. a3or-, cepoco;/iepiarinmu
OPraHUUECKUMH PearcHTamMu. Xe1arhl, BHYTPHKOMILICKCHBIE COCIUHCHHUS, MoHHBIE accoLmarsl.

OKMCIUTCIBHO-BOCCTAHOBHTE IBHBIC PCAKIIHH. DICKTPO/IHBIH HMOTEHIMAT, Y paBHEHHE
Hepuera, TCOpeTHUCCKHE  PacteThl  HAIPABJICHHS  GHATUTHHCCKMX  PCAKLMH M KOHCTAHTBI
PAaBHOBCCHS P/ IOKC-PCakitvi.

MeTo bl BBLICJCHHS,  pasicieHHs W KOHICHTPUPOBAHWS.  IKCTpakius. 3aKoH
pacnipescicHus. THIBL IKCTPAKIMOHHBIX cHeTeM. Peskerpakius. Paznenenue 921eMEHTOB
Metojiom okerpakimn.  Kospduument pacnipesenenus.  Crenenp  uspieuenus.  Dakrop
pa3jiesIeHus.

MeTo bl OCANICHHS M COOCaXICHHA, ['pYINTIOBBIC peareHThl W TPeOOBaHMS K HUM.
Pas/1cICHHC KATHOHOB M AHHOHOB HA @HAIMTHYECKWE rpyliibl. CXeMbl CHCTEMATHYCCKOTO
aHa M 3a.

Xpomarorpaduueckue — MCTO/Ibl  anaiusa,  TeopeTHyeckne  OCHOBBI - MCTOSA.
Kiaccnpurkanuns MCTO/I0B 110 arperaTHOMY COCTOSIHHIO TIO;IBMSKHOM M HENoIBHKHOR (a3, 1o
MEXQHM3MY payIeiIcHus. 110 TexHHKe HenosHeHns, Crocodkl MOTYHCHHS  XPOMATOTpamMmM
((pOHTA/ILHBII. BHITECHUTEILHBIH. YIIOCHTHbII).

Jlpyrue MeTobl pa3ICc/ICHUSt M KOHICHTPHPOBAHHS. JICKTPOXUMHUECKHE MCTO,IBI.
Orronka CiacTHLsIuns. cyOmmanns ). MemOpanubie MeTo1bl. CopOuus. oTauus.

W ieHTHOUKAIMS W ONPEICICHAE  BEIICCTB  XUMHUYECKUMH M MHCTPYMEHTA TbHBIMA
METO;IaMH. MacKHpOBKA M JICMACKHPOBKA B AHATHTHHCCKOH XUMHR,

MeTpoiIorHIceKHE  OCHOBBE  XuvHyecKoro  anatnsa.  Kiaccudukars OTpPeHIHOCTEH
aHa3a. CliocoBkl OLeHKH npaenibHocTH. CTan1aprHble 0Opasiel. CTaTHCTHYCCKAs obpaboTka
pe3yabratoB.  Criocofbl  TOBBINCHHS  BOCHPOM3BOAWMOCTH M TIPABHJILHOCTH  dHA/IN3d.
OpraHu3alis ¥ METOI0IOTHS METPOJIOIHYECKOro 00eCreHeHNs IEATCIbHOCTH AHATHTHICCKOH
cavKOBl. AKKpenTanus 1adoparopHH.

I'papumerprHeckiit aHau3. TeopeTHHECKUE OCHOBRI MCTO/1. Ocautenn. [orpemuocTu
B rpaBHMeTpHUccKOM aHain3e. Tpebosanns K Oca/IMTEIbHON U rpaBUMeTpHYeckoil dopmam.
M3MeHeHHe ¢cocTaBa 0caka 1Py BBICYIIHBAHHU W TIPOKATHBAHWH. TepMorpaBUMETPHHECKHI
AHATW3. DICKTPOTPABUMETPHS.

TUTpUMETPHYECKHE MCTO,Ibl aHa3a. Kuc/i0THO-0CHOBHOE THTPOBAHHE. Teopernueckue
ocHOBBI MeToa. THTpanThl. KUCIOTHO-0CHOBHBIE HHIMKATOPBI, KpHBBIC THTPOBAHHS, Bimsnune
BETHYMHBl KOHCTAHT KHCIOTHOCTH WM OCHOBHOCTH. KOHIICHTDPAIMH KHCJIOT HWIIH OCHOBaHWH.
TeMIepaTyphl Ha XapakTep KpUBBIX THTpoBaHHsA. KHCI0THO-OCHOBHOC THTPOBAHUC B HCBO/THBIX
cpestax, HorpenHoeTH THTPOBAHKS.

MeTo/ibl OKHC THTE.IBHO-BOCCTAHOBUTLILHOI'O THTPOBAHUA. .l'CODC'I'H'-lCCKHC QOCHOBBI
meros1a. [lepmanranaroverpus. Mo loMeTpust H HOIMMETPHS. Jluxpomaromerpus. llepBuynbie u
BTOPHYHBIC CTaH, 1apThl. MHMKaTOPHL.

OcaurenbHoe THTpoBanne. TeopeTnueckue ocHOBBI MeTona. Kpuebie THTPOBAHHS H
croco0bl YCTaHOBIICHHS KOHEYHON TOYKH THTPOBAHHUS, HHIMKATOPEI. [TorpeutHOCTH THTPOBAHHMS.

KOMILIEKCOHOMETpHYeckoe  THTpoBaHue.  MCIosib30BaHHE  aMHHOMOIHKAPOOHOBBIX
KHeaoT B KOMILIeKcoHoMeTpuH.  Kpubble THTpoBaHus. MeTaLIOXPOMHBIC  HH/HKATOPBI.
CeJICKTHBHOCTD  THTPOBAHHS W CriocoObl  ¢¢  1oBbiucHusl.  [IOTPENIHOCTH - THTPOBAHHS.
[IpakTHYeCKOC NPUMCHCHHE.

VICKTPONUMHYECKHE  MCTOIBI  anaiuia.  OQOmas  XapakTepucTHKa Kiraccuukanus
METO;I0B. DICKTPOXHMHUECKHE sUeiiki, MHIMKATOPHBIH YICKTPO/L U HICKTPO/1 CPABHCHHA.

[loteninomerpus. TeopeTuueckHe OCHOBBI METO/1A. Kuiacendukanus HOHCCICKTHBHBIX
2IEKTPOIOB.  DiekTposiHas  GyHKiHaA.  KOYPPUUHEHT  CCICKTHRHOCTH.  BpeMst  OTKIWKA.
buocetncopsl. [loTeHIHOMETPHYCCKOC THTPOBAHHC.



Kysionomerpus. 3akoH dapaies. C110co0BI OTIPEICICHHS KOIMYECTBA JICKTPHUCCTBA.
Ilpsmasl K)'.‘IOH(‘JT\’IC'FPMH H !\'}'.‘IOHOMCT[}H‘%CCKOC 'l'HTpOBaHHC.

Bosbramnepomerpusi.  TeopeTHucckue OCHOBBI METOIA. Iexrpoxsl. [loayueHne u
XapaKTePHCTHKA BOILTAMIICPHOH KPUBOH. Vpasuerne Hibkosuua, TloTeHunat moayBoIIHBL
COBpL‘T\‘ICHHbIC BW/Ibl BO/ILTAMIICPOMCTPHH /\3\1[ICPOMC'I'DH‘!CC!\'OC 'I'lr‘lTpOBﬂHler.

CreKTPOCKOIMUECKHE METO1bl aHaiu3a. OCHOBHBIC 3aKOHBI H3IYHCHUS W TIOTVIONMCHHA
YICKTPOMArHATHOrO  W3mydeHus.  CBsi3h  aHAIMTHYECKOrO  CHrHama  C KOHIIEHTpalneii
OMpe/IeISIEMOTO KOMITOHEHTA.

ATOMHO-YMHCCHOHHBIH MCTO 1. TCopeTHUCCKHE OCHOBbI METO/1A U AHIMTHYSCKHH CHTHA.,
MeTPOIOTHIECKHE  XapaKTCPHCTHKH M aHAIMTHUCCKHE  BO3MOKHOCTH  METO/1a. Annaparypa.
Kﬂ‘[CC'I'HL‘HHb[ﬁ H KO.’[H'ICC'I’HCHHblﬁ ATOMHO IMUCCHOHHBIA aHATHS.

ATOMHO-a0COPOIMOHHBIH  METO1.  AHAIHTHYCCKHH  CHTHAIL Merposioruueckne
XApaKTepUCTHKH W AHAIHTUYCCKHE BO3MOKHOCTH  METO/A. Anmnapartypa. ATOMH3aTOPBI
(raMeHHbIE M HetlaMeHHbIe ). MeToUHNKH H3ITyuCHHS.

MonekysispHas a0copOIMOHHAs CTICKTPOCKOIIHA (cniextpodotomeTpust). Teopernyeckne
OCHOBBI  MeToqa.  Anmaparypa.  Kiaccudwukanus — anmapaTypel  COIUTacHO crocody
MOHOXpOMATH3AIHK ((POTOMCTPBI. criekrpodoromerphl). OCHOBHBIC TPHYHHBI OTKIOHCHUS OT
OCHOBHOI'O 3aAKOHA CBCTONOIIONCHWA (HHCTP}'MCHT&'IbeIQ H (bl*l'BHKO-.‘(HMHqCCKHE).
DoTOMETPHYUCCKHE aHATNTHYECKHE peareHThl. noco0bl ONpe;Ie/ICHISI KOHICHTPAIUK BEIICCTB.
WU3mepenne BHICOKUX. HW3KHX ONTHYECKUX [TOTHOCTEH (b depeHImaibHbIi MeTo1). Beidop
ONTHMATBHBIX YC.JIOBHH aHain3a. AHAIN3 MHOIOKOMIOHCHTHBIX CHCTEM. MeTpo:tornieckne
XapaKTEPUCTHKH H aHAIMTHYCCKUE BO3MOKHOCTH.

MeTossl  KoaebaTetbHOl  criekTpockoln,  KoiehaTeibHbIc  CTICKTPbl  MOJICKY.I. Mx
ocobennocTH. Kiaccuukals METO/10B 110 Clocodam 10.1yHCHHS KO.1cOaTe IbHBIX CIICKTPOB
(UK- u KP-criekrpockonus). [puHiminnaibHas cxeMa npudopa. OCHOBHBIE THIIBI HCTOUHHKOB
WiIyueHUs,  JIeTekTopoB.  KauecTBeHHbIH (MOJICKY/IAPHBIH,  CTPYKTYPHO-TPYNIIOBOH) W
ko:mueeTBeHHbi anazns metoamu MK- n KP-cnekrpockorni.

JlioMUHeclleHTHBI  anamu3,  TeopeTHueckde OCHOBBI  MeTOZd.  MeTponoTHYCCKHE
XAPAKTEPHCTHKH M AHATMTHYCCKHE BO3MOXKHOCTH METO1A.

Jlpyrue MeTojbl  ananu3a.  Macc—CreKTpoMETpHsL. Xpomaro-Mace-CreKTPOMETPHS.
Pesonanchbie  (DIIP-.  SAAMP-criekTpockonus) M SJIEPHBIC  METO/IBL PenTreHosckas
criekTpockonus.  PajMoakTHBAIMOHHBIH  aHAIH3. AHain3  0e3  paspyuicHust  1poOsbl.
JIMcTaHIIMOHHBIA aHaIn3. AHATU3 ITOBCPXHOCTH.

Pazoen 3. «Keanmoegus vexanura u keanmosas xumus. Cmpoenue geujecmsar

JIKCIIEPUMCHTATbHBIC OCHOBbI KBAHTOBOH MEXaHUKH. O0BeKTE MAKPOMHPA U MUKPOMUDA.
KBanThl YICKTPOMATHUTHOIO H3IYUCHHS. JHEPIUs W HMIYJIbC KBAHTOB HICKTPOMATHHTHOTO
H31y4eHHS. 3aKOHBI COXPAHCHHUSA JHEPIHH H HMITY.TbCA (poTOHA YTEKTPOMArHHTHOTO H3IYUCHHS.

OcHOBBI KBaHTOBON Mexanuku. Il1aHeTapHas MojelIb aToMa (MOJICIb Pesepdopiia).
Teopema Upnimoy. [loctyaar bopa o KBaHTOBAHHH MOMCHTA MMITY:ThCA 3JIEKTpOHA (IIPABHIIO
KBAHTOBAHMS). JHeprug u pa;myc Goporckoit opOuter. 1lpasuio Hactor Bopa. ¥YpasHeHHe Jie
Bpoiiais.  Boanosoil  nocetyiar - CTallMOHApHOCTH GOpOBCKOI  VICKTPOHHOH — OPOHTHI,
CTaTHCTHUCCKOC TOIKOBAHHE BOIIH J1¢ bpoiis.

MareMaTHuccknil antapar kBanToBoi MexaHukH. Oriepartopsl. JIMHEHHBIE OTepatTophl,
npasu:ia J1eHCTBUSA Napbl ONIEPATOPOB HA GyHKIHIO. Y CIOBHS JTHHEHHOCTH ONCPaToOpoB. [Topsi;iok
efcTBHA JHHEHHBIX onepaTopoB Ha (QYHKIUWIO, KOMMYTHPYIOUIMC W 3PMUTOBBL ONCPATOPRI.
OnepaTopHOE YPaBHECHHE Ha COOCTBEHHbBIC 3HAYCHUS, CobGcTBeHHbIE (DYHKIMH W COOCTBECHHBIC
sHaueHns onepatopa. Teopema 0 COGCTBCHHBIX 3HAUCHUSX ONEPATOPHOTrO ypasHCHHUSL.

[oerytarsl kBanToOBOH Mexanuki. lloctyiar o crocode npeodpa’oBaHus yPaBHCHHI
KTaCCHUCCKOH MEXAHUKH B ypaBHeHHE KBaHTOROH MexaHHKH. OTiepaTophl BDEMCHH. KOOPMHATEL,
HMITY.ThCA. KMHCTHHCCKOH W 1IOTCHIHAIBHOH OHCPIHH. OnepaTop KHHETHYUECKOH JHEPIHH
MHKPOOOBCKTOR, JIBHIKY LIIUXCH B TPEXMCPHOM ITPOCTPAHCTEC. [Tocty1at 0 QYHKIA COCTOSTHUS
00BEKTOB MHKpPOMHpA. V¢10BHA  HOPMHPOBAHHUSA, OPTOIOHATRHOCTH H OPTOHOPMHPOBAHHA



osHoBbIX Gyrkimit, [loctynar [lpeunrepa. locTyratr o CynepriosHiiH COCTOSIHUH 00BEKTOB
Mukpomupa. llocTyiaT O AHTHCHMMETPHYHBIX CBOMCTBAX (PYHKIMU  COCTOSIHUSI CHUCTCMBI
MHKPOOOBEKTOB.

KBaHTOBasS MEXaHUKA MOICIBHBIX cHCTeM. ['aMUIBTOHHAH M BOJHOBOC YpaBHCHHE U
YACTHIBL. KOTOPAs ;IBMKETCS B OHOMEPHOM MOTEHIMATLHOH siMe. PeleHne CTallMoHapHOTo
vpasHenus IllpeMHrepa L1 HaCTHILBL,  KOTOpast ¢BOOOJAHO JBWXKETCS B OJHOMEPHOH
NoTeHIMaTbHOI sve. KBaHTOBaHME HHEPIHH YaCTHIBL. CBODOIHO JIBIKYIIEHCS B OJTHOMCPHOMH
MOTEHIMAILHOM siMe. BeposTHOCTE MECTOHAXOK ICHHS YaCTHILBL. KOTOPAs cBOOOJIHO JIBUIKETCSH B
0;IHOMEPHOH TOTCHIMATbHOI sive mpi n = 1.2.3. Y3:10Bble TOUKH. ['aMIIBTORMAH 1 BOTHOBOC
ypaBHEHHE LISt aTOMa BO/10po/1a.

OCHOBHBIE NPUOIMKCHHS PACHCTA DYHCPIUU M DICKTPOHHOH CTPYKTYPhI XHMHHUCCKHN
coeimHenuit. BapuarmonHnas teopeva, [ IpoGHBIC 1 TOMHBIC BOTHOBBIC (YHKIIHH. BapnaunonHbli
MeTo 1 Puria. 1aMuIBTOHHAH W BOJIHOBOEC  YPaBHCHHE LIS CTAllHOHAPHOTO  COCTOSHHS
MHOTOATOMHBIX  cHereM. |lpubmnkenne bopha-OmieHreimepa. DICKTPOHHOE CTAHOHAPHOC
ypasHeHue [lIpeinnrepa. DICKTPOHHASI YHEPIHS MHOIOATOMHBIX CHCTEM B npubmkerHnn bopra-
Onnenreiivepa. 1losHas sHeprust 0Opa3soBaHHs MHOIOaTOMHBIX CHCTEM B npubamxenun bopna-
Ormenreiivepa. OHOYIEKTPOHHOE NpuOTHKeHHe  XapTph. MHOTOYICKTPOHHAsS BOTHOBAs
(yukiua  Xaprpu.  [lpuOGikerne  caMOCOTIIACOBAHHOIO  T1OIS Xaprpu. [lotenunan
MEKICKTPOHHOIO B3auMo teiicTBrs XapTpi. MHOro)eKTporHas BoiHoBas Gyrkims Cayrepa.
[pub:mxenue Xaprpu-Poxa.

Teopus MosieKyIpHBIX opOuTaiei. MonekysipHbie opOHTaN. NPUOIHKEHNE TMHCHHOM
KOMOWHAIIMK  aTOMHBIX opOHTaiell. ATOMHbIe OpOMTanu - Oa3HCHBIC BOJHOBBIC (GyHKINN.
KBaHTOBBIC YHeIa, MOIC]Ib aToMa B BAICHTHOM HPHOITHKCHHH. KOIHYECTBO MOJIEKY/IAPHBIX
opOuTaICH. ONMCBHIBAIOUIAX  YICKTPOHHOC —COCTOSHHE XHMHUCCKOH  HacTHILBL. 3aHsThIC
yekTpoHamu W BakanTHbIe MO. I'pannusbie MO.

KBaHTOBOXHMHUCCKUI pacueT MOJICKY/ISPHBIX apamMeTpos. [OTCHUMAT HOHH3ALUMH H
CPOJICTBO YICKTPOHHO-MOIICKYIISPHBIX CHCTCM 110 TCOpEME Kynmanca. AHaTH3 IEKTPOHHOH
3aCCACHHOCTH ATOMOR. YICKTPOHHAS T17I0THOCTh H )ICKTPOHHBIH 3aps/1 Ha aToMaX B MOJICKYJax B
npudankennn Mainkend, 1opsilok XHMHUCCKOH CBS3H 110 Koy:icony. DHCPrus JIHCCOUHANH
XHMHUCCKHN COC/IHHCHHE HA pajMKaibl i HOHbI, OCHOBHOE, BO30YH/ICHHOE CHHIVICTHOC W
TPUILICTHOE %IEKTPOHHOC COCTOSHHE MOIICKY IAPHBIX CHCTEM H MX CTMHOBAA MY/IBTHILICTHOCTE.
3apsi;1 M CIIMHOBAS MYJIBTHILIETHOCTh PATUKA/IOB. HOHOB W MOH-DA/IMKATOB XUMHHCCKUX HaCTHIL.

Xumuueckas cBsi3b. CTPYKTYPHO-XUMHUYECKAs OPraHW3allis BCIICCTB B TBEPIAOM. KHIKOM
u rasoobpazHom cocTosHUAX. KOHIENIHKM YICKTPOXUMHUECKOro JIyalTnusMa, BAJICHTHOCTH. B
TCOPUH XMUMHHCCKOH cBa3H. OpOnTaibHO-3apsa/Has KOHUCIIHA TCOPHU XUMHUUECKOH CBSI3H:
CBSI3BIBAIONIME M HECBS3LIBAIOIIHEG YJICKTPOHHBIC T1APhIl CBA3BIBAIOLIME W AHTHCBS3BIBAIONIINC
koMGuHatmn  AQ:  HpHHIMI  OpOHTATBHOIO  COOTBETCTBHS.  IHEPIrUs  /IBYXATOMHbBIN
R3auMOICHCTRII (EAB) B npubmmkeHnn MalIMKCHA: PC3OHAHCHBIC H OOMEHHBIC /[1BYXATOMHbIC
B3AHMO,ICHCTBHS. HIEKTPOCTATHUCCKUE JIBYXATOMHBIC B3aUMOJICHCTBHS. DHEPTHA HCCOUMALAH
NHMHUECKHX coe MHeHui, KOHIENINS CHII B TEOPHH XHMUYecKol cBa3n: Teopema [eibmaHa-
Deiinvana. MPAPOIA XHMHUYECKOH CBS3H B NPUOIIMKCHUU YIEKTPOCTATHHYECKOH TEOPEMBI
I"cipMana-Definvana. TeopemMa BUPHAIA. IPHPO1d XHMHUCCKOH CBA3H B IPHOITHIKEHHH TCOPEMBbI
BHpHAIA.

ATOMHO-MO:ICKYISIPHAs  QPXMTEKTYPA  XHMHUCCKHX  cO¢;wHeHui.  [loBepXHOCTH
HOTCHIMAILHOH DHEPIHH MOIICKY:ISIPHBIX CHCTEM M €¢ CBOHCTBA. PABHOBCCHOC COCTOSHHC B
MOJICKYJISIpHBIX cHeTeMax. [loHsTHe o JUTMHE XUMMYCCKOH CBA3H. dusnyeckre ABJICHHUS, Ha
KOTOPBIX OCHOBBIBAIOTCS CIICKTPOCKOTIHYECKHE W JIM(PPAKUHOHHBIE MCTOMBI OMpPEIC/ICHHA
MapaMeTpoB  MOJIEKY.ISpHOH  CTPYKTYphl.  BO3MOXKHOCTH M OTPAHWHEHHS  MCTO/14
PEHTTCHOCTPYKTYPHOTO aHaIN3a B CTPYKTYPHOH XHMHUH. Bo3MOXKHOCTH W OrpaHUYeHHs MCTO.1a
ra30B0H DICKTPOHOIPAPHH B CTPYKTYPHOH XMMHH. DKCIICPUMCHTAIBHBIC haKTbl BIHAHHA
KPUCTA/LIMHECKOTO OKPYKCHHS HA MOIICKY ISIDHYIO CTPYKTYPY. Mosteky.1sipHbIe KOHDOPMALHH H
KOH(OPMEPbl  XHMHUCCKHX  COCIMHCHHH. Ko TMUeCTBEHHBIH  COCTAB  CMECH  KOH(OpPMEpOB,



ONpe;IeICHHE KOHCTAaHThI KOH(OPMAIHOHHOTO PABHOBECHS ¢ 00.IBIIMAHOBCKOIO pactipe/IC.ICHHS
KOH(OPMEPOB B HX CMECH. OIPEIC/IeHHE KOHPOPMAIIHOHHOIO COCTaBA CMECH KOH(OpPMEPOB
METOIaMH MOJICKYJISPHOH criekTpockornuu (Meto;1 Mopuro-Baranabe-MuI3yCHMH). METOI0M
JIMTIOJIBHBIX MOMCHTOB,

MonekynsipHas HoHu3ais. Beprukasibnas u aanadarnycckas HOHRH3AINS MOJICKY TSPHBIX
cucrem. [pudmkenue Ppanka-Kon1ona. BepTrka bHbIH MOTEHINAT HOHH3ALNH, BEPTHKATHHOC
CPOJICTBO K DJICKTPOHY. 8/ MadaTHUeCKUH TTOTCHIIMAT HOHW3AIHH, annadaTnyeckoe CpoJCTBO K
YICKTPOHY. MX ONPEICICHUC KBAHTOBOXHMUUCCKHMH MCTO/IaMH. [ToreHIMAT WOHHW3AIHH H
CPOJACTBO K DICKTPOHY MOICKY/ISPHBIX CHCTEM B npuG:maenun reopembl Kynvanca.

MoutekyisipHas  no:zsipusaits,  [locTosHHBIC  2EKTpHUCCKHE  IHTIOIBHBIE  MOMCHTEI
XHMHUYCCKHX  coe;imHeHuil. [Iprposia noCTOSHHOIO  ICKTPHYECKOro IHIIOJIBHOIO MOMEHTA
mosiekysipabix cheteM. Pacuer metozamu MO JIKAQ 3apsa0BOH KOMIIOHEHTBI [IHII0JIBHOTO
MOMECHTA XHMHUYCCKHX COC,’[I/IHCHHﬁ. MO.’ICK}’.’IS{pHaH noJiaprsanmsa MOJIAPHU30BaHOCTD.
Vpagrenue Kaaysuayca-Moccorn. MHIYIIMPOBAHHBIH [THN0.IBHBIH MOMEHT 1 TIO/ISPH30BAHOCTR
NHMHHCCKHN  COCIMHCHHIT,  DICKTPOHHAS  HOISPH3AINS  XHMHUCCKHN  COCIHHCHNA.  CBs3b
YICKTPOHHOM IOIISIPH3AIMK ¢ 1IOKa3aTe.IeM NPCIOMICHHS BCUICCTBA (YPaBHCHHUC Jlopenua-
JlopenTua). ATOMHas MOIAPA3ALNS XHMHUCCKHX COC/THHCHUH, CBsI3b ATOMHOH 110JIAPH3AIIHA CO
CIICKTpPa.TbHBIMH xapaK'rcpnchaMH BCHICCTBA. ()pl»’ICHT’dIH’IOHHaH MOJIsIpU3aus XUMHYCCKUX
coesrennil. CBsi3h OPUEHTAIMOHHON TOISPU3YEMOCTH ¢ TOCTOAHHBIM  ICKTPHICCKHM
SMMONIBHBIM  MOMEHTOM XHMHUECKHX coejuHeHnit. YpasHenue JleOGas. CBsA3k MOCTOSHHOIO
YICKTPHUECKOrO  IMIOJBHOTO  MOMEHTA  MOJICKY.l  BCIECTBA € €C  MaKPOCKOIHHCCKUMH
XAPAKTCPUCTHKAMU.  DKCIICPUMEHTATBHOC  ONPE/ICICHHE  TOCTOSHHBIX  YICKTPHUCCKHX
JTMTTOTEHBIX MOMEHTOB

Pazoen 4. « Opeanuueckas Xumus»

CTpoeHKE OPraHHueCKUX COCTMHECHUH, Teopns XHMHUHCCKOTO CTPOCHHS AM. byTiieposa.
Uzomepust. OCHOBBI y4eHHs O [POCTPAHCTBEHHOM CTPOCHHH OPraHH1CCKHN COCTMHEHUH. Bu/bl
NPOCTPAHCTBEHHON H30MEPUH — ICOMETPHUCCKAs W ONTHHCCKas. Twnel XHMHYCCKON CBSA3H B
OPraHHYCCKHX COC/IHHCHHWAX. Tunm I‘Hﬁpﬂ,‘lli'i'd[ll/lﬂ aroMa yriepojia H HalpapJICHHOCTL
rHOPH/IHBIX OpOMTAICH B HPOCTPAHCTBE. - H T-CBA3b. Teopust JIEKTPOHHBIX CMEIIEHHH!
HHAYKIHOHHBIET  dPdert.  dPhekT  KOHbIOralmm. ['nnepkoustoraius.  Kiaccuduxams
OpraHMuCCKIX PeaKitiii, PeareH bl paKaIbHBIE. YIEKTPOQHIBHBIE H HyksieoubHbie. [ TonsTie
o Mexanname peakinin, Homenksarypa MIOTAK opranudecknx coetuHEHHH.

Askadbl 'omosorvuecknit psa ankanoB. M3omepus: CTpyKTypHas W ONTHHCCKAs.
Kondopmarnu. llonarie o KOHPOPMAIHOHHOM aHAIA3C. Metoapl nomydenus. Ousnueckue
CBOMCTBA ATKAHOB. 3aKOHOMEPHOCTH HX H3MEHEHHS B FOMOIOTMYECKOM psiiy. XUMHHECKHE
cBoficTRa. Peakiii paMKajibHOro 3aMelieHns. Peakunonnas CrnocoOHOCTh H CENCKTHBHOCTD
[MEPBUYHOTO. BTOPHYHOIO M TPCTHYHOIO aToOMOB yrieposa. CTpOGHHe U CcTadH/ILHOCTE
¢BOGOIHBIN paAMKaIoB. Peakitny JICrnIpHpOBAHUS. OKHCIIEHHS., TTPe0dpasOBaHNs TIPH BBICOKHX
TEMIIEpaTYPax. HX MPOMBIILICHHOE 3HAUCHHIE.

AsikeHbl.  Lomonornucckuit  psaj ankedoB,  M3omepus,  MeToiel  TONyueHHS.
JAeKTPOPHILHOE TPHCOETMHEHNA, MeXaHn3M. [IOHATHE O 0- H TT-KOMILTCKCax. KapOkaTHoHbl, UX
CTaGHIBHOCTD B 3aBHCHMOCTH 0T ¢TpoeHus. [lpaBnio MapkosHukoBa. PajmkarbsHOC
npucoemHenne Kk ankeram. Ilepexuchbiii (et Kapaina, Karaaurudeckoe I'MIpHPOBAHHE,
peakiys IH1podoprpoBatis. [ [MKIONPHCOC IMHCHNE 110 ABoitHOI cesizu, OkucicHue 1o Baraepy.
no  Ipuaewkaeny, JICCTPYKTHBHOC OKHCICHWE [IBOHHOH CBA3H. €ro  HCIOIL30BAHWC H
VCTAHOB/ICHHE CTPOCHUA  @JIKCHOB, Peakinu alIKWIHPOBAHHS  A:TKCHAMA. [lo;mepn3anms.
PeakiMu B @ 1.IMIILHOE NOJIOKEHHE.

Ankaamensl.  Kiaccudukaus, M3omepus, KoHBIOTHPOBAHHBIC IHCHBI: OYyTaIHCH,
wionpen. lloayuenne. 1.2 W 1.4-MPUCOEIMHEHHC 110 WIEKTPODHILHOMY  MEXAHH3MY.
ITprcoeanHenue Boopoia. Jlenoseiil cuuTes JInibca-Albiepa. CuHTETHYECKHI W IIPHPO.IHBIH
KayuyKH. HX CTpocHHe. Bysikanusaius kayqyka. Pesnna,

Asakunbn, Tovorornueckuii pst aikunos. Msomepns. Merosr nomyuchus, [lpnposa



TpoitHol casizu, [IpHcoe;iHeHHe K alknHaM. Mexanusm ICKTPOPHIABHOTO H HYKICOQHIBHOTO
HpUCOSIMHeHMs K aiakuHaM.  Liipnposanue  aikuHoB.  C-H-kueaoTHOCTH — aneTH/ICHA.
KonieHeanus &/ IKHHOB ¢ a1bICTH1aMH 1 KCTOHAMK. JIu-. TPH- U TeTpaMepH3aLus aleTH/ICHa.

AJIMIMKIHYECKHE  YIVIEBOI0PO/ILl (LMKIOAJIKAHBl, alKeHbl, aucHbl). Kiaccudukarms,
COBPEMEHHBIC TIPC/ICTABICHHS O CTPOCHHH. YCTOHYHBOCTH wUHMKI0ankaHoB. Kondopmarms
IMKIOB. AKCHQJIBHBIC W OKBaTtopuaibHbic cBs3u. Howmenkrmarypa. MeTosasl MOTyUeHHs.
Xumudeckue croiterBa. Mzomepusains 1HKI0B. CrelMQHUUICCKHE PEAKIMH MATBIX IHK/IOR.
[ IHKJIO&IKCHBl M UMKJIOAIKAMCHBL. MeTo bl 1oTyueHns. ¢BofcTea. HeoOparnmblil Karaius
3eaMHCKOoT0, TIOHATHE O TCPIICHAX.

Apenbl, CoBpeMeHHBIE NIPE;ICTABICHNS 0 IPUPOJIC B KPHTEPHH aPOMATHIHOCTH, [Iparumo
Xiokkess. HeBen3om;1bic apoMarnicckue cuetenmbl. ['omonornyeckuii psi 6ersona. Mzomepus.
HoMeHK:1aTypa. crpoeHne. Xapaktep C-C cBasn B OcH30€. JHEPTUsd  PE3OHAHCHOMH
craOnm3ain, 11pOMBILLICHHBIC H JIA00PaTOPHBIE METOIbI MOTYHCHUA apeHOB. OcobeHHoCTH
(GH3MUECKUX ¥ XHMHHCCKHX CBOHCTB DEH30.1a U €ro 11POH3BO/IHBIX. Peakiuu 1eKTPOQHIBHOIO
saMCllcHUsE B GEH30TBHOM sipe. MeXaHu3M ITHX peakimil. o- W T-KOMILICKCHl. BinsiHue
saMecTHTe el B GEH30ILHOM SUIPE HA €ro peakilMOHHYI0 ¢oCcOOHOCTL, [IpaBniia OpHCHTAIHH,
Peakin npucoe;MHeHns B Oen30:1¢e. O30H0:1M3 GEH30:1a. OKHCICHHE B MA/ICHHOBBIH aHTHIAPHIL.
W30MCPH3AIMH 11K ocBetiichnn. Peakimn ¢ yuacTiem G0KOBBIX enei apeHoB. MHOIos/IepHBIC
apCHbl ¢ HCKOH;ICHCHPOBAHHBIMH s paMH: JAIMDEHHIT, COC/IMHEHNS - | Tpr(eHHIMETaHOBOTO
psta. MeTogel monyueHus. Peakuuu B sUIpo W TIO  METAHOBBIM aroMam  yIjepoia.
TpubeHuIMETHILHBIH PaHKaT, KATHOH ¥ aHHOH. [IpUUHHBI, ONIPE/IEIONIHE WX CcTabWIBHOCTB.
Kpacuten Tpu(EHH.IMETAaHOBOTO psia. APEHBI ¢ KOHICHCHPOBAHHBIMH sI/IDAMH JMHEHHOI0 W
anryaspaoro crpoenusi. CpaBHHTETBHAS OLEHKA apOMATHUECKONH XapaKTEPUCTHKH OCH30:a,
nadra;ina. eHaHTPeHa W UX dHeprin Jeiokammsainn. Haprasmn. CraTes u3 COEIMHEHHH pA/la
BGen30:1a. Peakiiii ICKTPO(UIBHOTO 3aMelleHHs. [IpaBiia OpHEHTALIAN PH HICKTPOQUIBHOM
saMelllcHuH. OKHCICHHE M TMIpHpoBaHWe, AHTpaueH W (eHanTpeH. MeToiabl nomydeHus.
OcoBEHHOCTH PEAKIUK YICKTPOQIIBHOTO 3aMeIeHHs. PCakIIMi NPUCOETHHCHUS. OKMCICHHS 1
BOCCTAHOBJICHHA.

astorennpon3sorbie. MeTo;ts! nosyuenns. CTpoeHHe H XHMHUCCKHE CBOHCTBA, Peakins
HYKJICOQUIBHOIO 3aMEIICHUs TAlOTEHOB B AIKHINaIONCHUIAN. Mexannsm SNI u SN2,
CTepeOXUMHS PCaKIlHil B 3aBHCHMOCTH OT MeXaHu3Ma. BIMSHHE 5ICKTPOHHBIX M CTCPUHCCKNX
(akropos B cyGeTpaTe. PUPOIbl YXOIMEH IPYTIIbI peareHTa, pacTBOPUTCIA. AMOW,ICHTATHBIC
HOHBL MEXaHH3M HYKICOQHIBHOIO 3aMCIICHHS B apHITATOICHH1aX 1 NX 0CO0CHHOCTH. Peakimu
OTICILICHHS 1101 CHOBOI0po;1oB. |Ipasnio Saitiesa. Mexanusm E1 u E2. Konkypenuns
peaKkinil 3aMelCHHSE W OTIICILICHNS. B3anvOIeHCTBAC TATTOrCHITPOM3BOIHBIX € METALIAMH.
yHdacTHe B pCaKIHAX AJIKHJIMPOBAHHA. MeTo181 MOJTYUCHUS U CBOMCTBA.

I'mapokciibHbie coenuerms. Cruprel M denosl, Metojt nmomyueHus. dusuveckne
cBOcTBA. B0O10po1HAs CBS3b U €€ BIWAHHE HA TCMITCPaTYPbl KHIICHHS ¥ IITABJICHA. XuMHuecKue
cBoticTsa criupToB U enoston. KuenorHoets. OcoGeHROCTH (PEHOJIBHOTO MHIPOKCHIIA. OcHOBHBIE
H HYKICO(GUIBHBIC CBOICTBA OKCHIIPOM3BOIHBIX, &IKOTOIATOR W (CHOMIATOB. HyxiieopuiibHoE
sameniennre. [loJavueHHE npocThix W CI0KHBIX YPUpoB. OKHCICHHE CIUPTOB H ¢enosos.
Creundguueckue croicTBa ClUPTOB. BHYTPCHHSS 1 MCKMOICKY IsIpHast JIeri.paTallns ClupTos.
Crieunguucckne crolicTsa (eHosor. Peakitii HIeKTPOQHIBHOIO 3aMEIICHAS B (eHonax.
AKTHBUDPYIOIIHE W OPHECHTHPYIOUIME BIUAHHA  T'M/POKCHTA. Kounencauuss Qexora ¢
dopmaiberwsiom. HeHachllleHHbIE  CIMPTBI.  EHOIBL WX TAyTOMEPHOC  paBHOBCCHE ¢
KapOOHW/ILHBIMH COCIMHEHAAMH, [1paBni0 DiibTekoBa-Jp IcHMCHepa. DCHOITbI KaK YCTOHHMHMBbIC
cnotbl, Iimko:, Uiepis. Meto st no:yveHus. OcoBeHHOCTH XHMUYECKHX CBOACTB.

[pocthie apupbl. Kiacenduraims, Hiomepns. Homenkarypa, [Hosryaenne. XUMHUYCCKHE
croifersa. [k mueckie npocrbie Hpuphl. OKCHL HTHICHA, Y CTORHHBOCTD (-OKCH/10B. Peakunn
HYKICOQHIBHOIO 1IPHCOC,THHEH S, DNOKCHIHBIC CMO.TBI. Kpaynodupsr.

KapGonunsbabie coeannenns. Kracenukanns. Homenknarypa. MeToabl MOTYYECHHUS.
CrpoeHue  KapOOHH.TBHOH  TpYNIBI, XHUMHYeCKHe CBOHCTBA albJIerujoB M KETOHOB,



HYK1e0(HIBHOE [PHCOCIMHEHUE H 3aMCIICHHE, BOCCTAHOBICHHC aTb]ICTHI0B H KCTOHOB /10
CITMPTOB W YIUICBO,10p0,10B. OKHCIICHHE &1b/JICTHI0B W KCTOHOB. AJB0IBHO-KPOTOHOBAS
KOH:lcHcanus. MeTiiicHoBast 1 KapOOHH.IbHAs KOMNOHEHTBI, (CpaBHUTEIBHAS XapaKTepUCTHKA
CROHCTB @/Ib/ICIM,I0B W KCTOHOB. HeHachleHHBIC KapOOHWIIBHBIC COCAWHCHUS. KeTeHBI.
Ho:vucane u croifcrsa. Kowbloraius KapOOHWIBHOH W OTHICHOBOH JIBOHHOH CBSI3H.
OcobeHHOCTH  peakimit  npucoe;muenns (1.2 w  1.4-npucoeannenne). JlukapOoonuibHbie
coesmHenns. Knacendukanus. moayvenne. oCcOOCHHOCTH XHMHYECKHX CBOHCTB. XHHOHBI.
[loyuenue. CroiicTsa.

KapGorosble kuciaoThl.  Kiaceudukanus. Hsomepus.  Homenxiarypa. MeTo bl
noydeHus. CTpocHHe KapOOKCHIIbHOM rpymibl. Acconnanus kapOOHOBBIX KHeioT. Biusuue
2AEKTPOHHBIX HEKTOR 3aMecTHTENICH HA KHCIOTHBIE cBOHCTBA. Peakuin KapOOHOBBIX KHCIIOT:
no;yueHne  QYHKIMOHAIBHBIX  TIPOWIBOJHBIX. TajoreHnposatne 1o  Temo-@osibrapiy-
JesMHCKOMY. JICKapOOKCH.IMPOBAHHE, OTHOINCHHE K OKHCIHTCIAM H BOCCTAHOBHTCTIM. - [3-
HCHACBIIIICHHbLIC KHC T10TBI. ()COE’!CHHOC'I‘H XUMHUYUCCKOI'O MMOBC/ICHHA. ()6_\'CJ[()BJICHHBIC
KOHDBIOralMell JIBOMHON CBA3M U KapOOKCHIbHOM rpynnbl. JlnkapSoHossie kKnea10Thl, MasoHosas
kuctota H ee »pup. CH-KHCIOTHOCTE METH.ICHOBO#H IpyTITIBL

DVHKIMOHATBHBIE 1IPOM3BOIHBIE KapOOHOBBIX KHCIOT, X CBOHCTBA. Conn. Ci1oxHbIC
ypupbl. I'aT0rCHIIIPH, LI B AHIH,IPH, 1kl KAPOOHOBBIX KUC10T. HUTPUTBI H aMHIBI.

Asotco;iepxkaine  coesienns. Kiacenuraims., Hurpocoe MHEHRS. Howmenkitatypa.
Mero;ibl noydenus,  CTpoeHHe  HUTPOIPYHIbL, €€ )JICKTPOHOAKICITOPHBIA  Xapakrep.
KHCJIOTHOCT M TayToMepHsi atM(aTHHECKHX HUTPOCOEIMHECHUH  (AIIMHUTPOCOCIMHEHNS ).
Boccranosiienne  HuTpocoeMHeHul. HykIeo(uibHOe 3aMCIICHHE B HUTPOTIPOH3BOHBIX
GeHzona. Komiieke Meiisunreiivepa. Amunbl. Homenknmarypa. Msomepus. Crepeoxumust
TPETHYHEIX AMHHOB M YCTBEPTUHHBIX aMMOHHEBBIX CONCH U OCHOBaHWil. MeTOIbI H3BJICHCHNS
MIEPBUUHBIX, BTOPUUHBIX M TPETHYHBRIX aMWHOB. OCHOBHOCTB M HYKJICO(QHIBHOCTH aMHHOB.
Peakiiii aMHHOB KakK HYKJICOQHIBHBIX pearcHToB. JIMas’ocoeMHEHHUs: apoMaTuvCccKkue u
amdaruveckue. [lomyuenne. CTpocHHE M TayTOMEPHS apOMaTHIECKHX JIMa30COe IMHEHHH,
Peakliy THA30COCIMHCHHUI ¢ BbLIC/ICHHEM W Oe3 BbLIEIEHMs a3oTa. Peakiin azocovcTanus.
Asokpacurenn. Jlnasomeran. Mero/lbl  TOTYHEHUs. CTPOCHME. CBOfcTBA,  CTpocHHE H
peaKiiMoHHas CnocoGHOCTL KapOEHOB.

YaeMeHToopranuveckue  coesmueHns.  Kiacengukanms.  Homerkiartypa. Obmas
XApaKTePHCTHKA 2ICMEHTOPraHHYECKHX COCMHCHUI 1 XapaKTep CBA3HM MCKILY YIVICpOIoM H
YIEMEHTOM B 3aBHCHMOCTH OT €T0 TI0JI0KCHAS B NEPHOTMYECKOR cucteme, Cepocoiepikaniie
opranuieckue coc;tniehns. Kiacenduratms, Tnosbl Cyibduisl. Cy:1b(oHBI 1 CY.IbPOKCH,THL.
Cvabdorneiors., Crpochune. Merosbl noayuctuns. Coiicrsa. CyabhaMuHBIe TIpENIApaThl.
dochopopranndcekie coe HeHns. Kiacenpuxarms: gocdhun n ankniaocuusl, GochrHoBas.
docdonosas kuca0Thl. pochUHOKCH1. MeTo/1bl TOTYUEHUS. B3AUMHbIC TPEBPALICHNUS, PCakins
ApGy30Ba. KpeMHUifOpraHuteckne COCTMHEHUS, MX KIACCH(HKAINs, HOMEHK/IATYpa. Mero,1b1
MOTy4eHHs, CBOMCTBA, CHHTE3 NOMMMEPOB. MeTalllopranuHeCKUe COCIMHEHHS. Howmenkiatypa.
O61Me METO, BT TTOIVUEHHS, CBONCTBA,

I'mapokeukueiorsl,  Kiacendukanus,  Homenkrmatypa.  ATOMHOCTb. OCHOBHOCTD,
Wsomepus. OtHocnteabhas (D-. L-) n abcomornas (R-.S-) - KOH(pHUIypauus ONTHYCCKHX
nzomepon. Ilpasu:io Murobia-Kana-11peiora. MeTo1bl HoIyucHUs: obume U creprIecKue.,
XHMHUECKHE CBOIICTBA: OOLIME H ClICUPHUCCKHE.

Okcoknciorel. Kiacenpukaims, n3oMepus. HOMEHKIaTypa M cTpoeHne. Odmme
crieunpuueckie  MCTOJBI  nosydeHus, OOme H crier(pUUCCKHE CBOHCTBA OKCOKHCIOT.
AueToyKeycHBIfE  2(QHUp.  BBIICICHHC  TAYTOMCPHBIX (GopM.  HPUUMHBI  OTHOCHTCIBHOMH
CTaBHILHOCTH CHOTbHOH (opMBbI, Peakitni KeToHHOH 1 eHOIBHOH (OPM AlCTOYKCYCHOIO ypupa.

AsuHokHeI0ThL  Koacenduiaims.  HMsomepns.  Homenkiarypa,  [Ipupo/mnbie
AMHHOKHCIOTHL. X CTEPCOXMMHS, OBUIHE M CHCIH(HHIECKHE METOIbI Ty HCHH S, PH3nyecKue
CcBOHCTBA, OCTAHHBI (IBUTTEP-HOHBI). AMQPOTCPHOCTh, XHMUYCCKHE CBOHCTBA: odmue u
crieiduucckue. [lenTuapl 0 nOMNENTHIBL [lerrTi;iHas CBSA3b, METOBI MOJTYUCHUS MIETITH/I0B U



noawmenTiaos, benku., ux obumas xapaktepucThka, lIpeicTaBieHWe O CTPOCHUH OCJIKOB:
TNIepPBUYHAS, BTOPUUHAS. TPETHUHAS W YCTBEPTHYHAS CTPYKTYPBI.

Yrnesoswl. Kiaccudukanns, Monocaxapuabl: MCHTO3bI, I'€KCO3bI, &JIb103bl, KETO3BI.
CTepeon3oMepHsl MOHO3, AOCOIIOTHAsS W OTHOCHTEIbHas KoHdurypaunn. D- u L- psijwl, ux
CTCPCOXHMHUECKOS POICTBO ¢ [UTHICPHHOBBIM a1bJICTH10M. KoubHaTo-1ernHas TayTOMEpHs.
My TapoTaims. u- H 3-aHOMEPBI. IIIMKO3H, LI rupokeu:1. [poekimottbie Gopmysibl Quiiepa n
lepenekTHBHbIC  Qopmyibl Xeyoped, [IpocTpaHCTBEHHOE CTPOCHHE ATBIOICKCO3 - (dhopma
"kpec:ao”. IlupanosHbie W (YpaHO3HbIC UHMKIbL, METOIBI COKPAIICHUS W YBCIIHUCHAS ICTIH
MoHocaxaph,108. ColfcTBa, peakilii OTKPBITOH U IHKIHIECKOH dhopm. Boceranariugatomue u
HeBocCTaHaBRIuBawolMe aucaxapujel,  CrolictBa. [lonncaxapuasl, Kpaxmaml,  1UIHKOI'eH,
neoso3a (knetuarka). CROMCTBA.

I'ereponmkanl,  Kiacenukanus.  Homenkiarypa.  ApOMarHHECKHE  TETEPOIMKIbL.
XapaK'l‘cp JIeJIoOKa IU3allii -2 ICKTPOHOB B ITATH- H IICCTHYWICHHBIX TCTCPOIHKIIAX, Brnuganue
rerepoaroMa. CpaBHUTC.IbHAS XAPAKTEPUCTHKA ApOMATHYHOCTH OCH3071a W ApOMATHYCCKHX
rerepornk:ion. |lsrtuuienupie rerepormkibl. CTpoeHne. apoMaTuuHOCTh, BiusHue mprposl
IeTEPOATOMa Ha APOMATHUHOCTE, HEHACKIIICHHOC T H aln/10(hobHoCTh, Obiume i criernpuyeckme
METO/Ibl CHHTC3a. B3aiMHBIe 1PeBPaALIeHHs IeTEePOIHKIOB. XHMHYECKHE CBOHCTBA. OCHOBHOCTE
M KHCIOTHOCT. AtmododHocTh (ypana. nuppoia W uHiona. Boccranosienue. Bianvuoe
BIMSHME aTOMOB B MMUJa30:1¢ W nupasoie. MeToibl moaydenus. Peakuun 21ekTpoduiibHOro
samenicHas. YacTHUHOE W N0:IHOe BoccTaHos ecHke, [TecTHYICHHBIC TeTCPOIMKIBL [IHpHIHH.
Crpochne.  Hoayuenne,  Peaknmonnas  ciocoOHOCTb.  XHHOIMH,  H30XHHOIHH.  aKPH/IHH.
Crpochie. ApoMaTHuHoeTh, CpaBHUTE ILHAS PeaKItMoHHas criocoOHocTh. [Toydenne. Peakmmu
YICKTPOPUILHOIO W HYKJICOPHIBHOTO 3amelicHus. OCHOBHBIC CBOMCTBA. JIMA3HHbL [HPA3NH,
nupumumn, nupuaasud. Ctpoenne. CpaBHUTENIbHAs PEaKIIHOHHASA crocoOHOCTE.  MeTO Ik
nonyueHus. HykieopunsHoe u aekTpoduibHoe 3aMemiene. OCHOBHBIE CBOHCTBA. Peakumn
OKHCIICHUS-BOCCTAHOBICHNS, |IMPUMHIMHOBBIC OCHOBaHus. WX cuHTes. llypuH. crpocHue.
[Tpon3BOIHBIC IYPHHA: I'YAHWH. 4/ICHHH. THIIOKCAHTHH. KCAHTHH. MOYCBas KUC.I0Ta.

Pazoen 3. « Duzunecras xumusn.,
Xuvuveckast mepMoOQUHAMUR,

OCHOBHBIC 1TOJIOKEHNS XUMHUYecKkoil TepmoauHamuki. Metopust passutus Gu3HIecKoH
XHMHH KAk  caMOCTOATCIBHOH Hayku. TepmojMHaMUYeCKHE CHCTEMBI W TIPOTICCCHI.
KJIHCCH(‘)HKEIII.HH W MCTO, bl UX OQITHCAHHA.

IlepBbiit 3aKOH TCPMOIMHAMUKU. 1lepBBIH 3aKOH TEPMOIMHAMHKH. BHYTPCHHSS JHCPI s
kak (YHKIMS COCTOSIHHS CHCTeMbl. Padorta pacumupenns W anabaTHHecKud npouece Juis
wieanbHoro rasa. Katopuueckne koddQuimenTsl, TerioeMKocTh TpH HOCTOSHHOM 00beMe H
TeMIIEpaType.  3ABHCHMOCTH TCILIOCMKOCTH OT  TEMICPATYphl. JHTAIbIAA  Kak (QyHKIHA
COCTOSHUE CHETEMBL. T'emiiepaTypHas 3aBUCHMOCTh SHTATBITHN PCaKInA,

TepMoxumusi, CTaHIapTHBIC COCTOSHUS W YCIIOBHMS, MPOCTbIC BEIIECTBA. 3aKOH I'ecca,
TCPMOXHMHUHCCKHC CXCMBbI, BpiyuciicHus C'['al'i,'lap'l‘HUﬁ JHTAIBITHH PCaKIMHK € HUCITOJIB30BAHHCM
CTaHJaPTHBIX TEIJIOT 00pa3oBaHHs, CrOpaHus. PacTBOPCHHS. Pa3BEICHHS. [ [pudimKeHHbIC
METO/IbI pacyeTa TerIoT 0Opa3oBaHus U CropaHus.

Bropoit 3akon Tepmounavuki. [locrynarer Krmaysuyca u Kenbsina (Tomcona). Hnkr
Kapro. ypasnenne Kiaysuyca. JHTPOIHS KaK (YHKIHS COCTOAHUS, BEIPAXKCHAC BTOPOTO 3aKOHA
TEPMO;IMHAMHKH B BHle HepaBeHeTsa Kiayswyca. 3aKOH BO3pAacTaHHMst SHTPOIHA. KPHTEPHH
NPOTEKAHHS CHIOHTAHHBIX [POIECCOB B H30.IMPOBAHHOI cHcTeMe. BTOPOH 3aKOH TEPMO,ITHAMHKH
B popmy.tipoke [ IpurokuHa. Npon3B0;ICTBO YSHTPOMTHH TIPH YCTAHOBICHHH TEIIIOBOTO Datanca.
V3MeHEHHe HHTPOITHH 1IpH [IPOTEKAHWH TIPOM3BOILHOTO MPOLECCA B HIPOH3BOJIBHON CHCTEMC.
DHTPONMS B PasIHIHBIX MPOICCCAN ¢ HICATHHBIM IA30M. W3MEHEHHE JHTPOITMH 1IPH (a3oBbIX
nepexonax. Teopema HepHera., mocryaar [L1aHka. BBIYHCICHUS SHTPOIHH CHCTCMbL TIpH
Temueparype 1.

XapakTepHeTHUCekHe  QYHKIMH W TEPMO;MHAMUUECKNE  ToTCHIaibl.  Crobo/mas
sepris I'ndea n csoGomas sneprus Leapmroibiia Kak GYHKIHH COCTOSHHS CHCTCMBI.



TepMo; IMHAMHUUCCKHE TTOTCHIIHATBI M XapaKTCPUCTHHCCKHC (yHKIHH. 3aBUCHMOCTh ¢BOOOIHOM
oHeprun ['nbbca w ¢Bo0OAHON dHepruw le/ibMrosiblia OT TEMTEPATYpbl W JABICHUA U4
WICATBHBIX W PEAIBHBIX Ta30B, YIHTHBHOCTE U KOYPOUIMEHT QYTHTHBHOCTH. XAMHYCCKHUH
MOTEHIMAT KAk KPUTEPHIl TCPMOIMHAMHMYECKOIO PaBHOBECHS W CIIOHTAHHOTO MNpPOTEKaHH#A
MPOLECCOB B OTKPBITHIX cheremax. CootHomenne Makeseitia. ypasHenne ['nbdca-/liorema.
06IIIHL‘ KpHUTCPHH TCPMOTHHAMHUHCCKOIO PABHOBECCHS W CITOHTAHHOTO IIPOTCKAHUA [TPOLCCCOB B
H30.IMPOBAHHBIX, 3AKPLITRIX H OTKPBITBIX CHCTEMAX.,

Tepmo;mHaMuKa pacTBOpoB. Tepmo/inHaMuuecKie (YHKIMH H/ICATBHBIX PAacTBOPOB
ra30B. PABHOBCCHE KW, IKHI pacTBOP - HACHIICHHBIH 11ap. BeipaskeHne XuMuHecKkoro noTeHunasia
KOMIIOHCHTOB PacTBOPa Uepes JlaBIcHHE HACKIIICHHOTO 1apa U (yrHTHBHOCTB. 3aKoHb! Payiis 1
['eHpH. WIeATbHBIE W NIPe/IebHO pa30ar/IeHHBIC pacTBOPhl. PearbHbie pacTBOPbI. aKTHBHOCTD
KOMITOHEHTOR pacTBOpa. KOYQQUIMEHT aKkTHBHOCTH, PacTBOPMMOCTE TBEPABIX BEHIECTR ¢
00pa3oBRaHHEM W/CATLHBIX M HEH/CAIbHBIX pacTBOpoB. Temmeparypa KpUCTALTH3AUMA H
KHITGHHS PACTBOPOB HEJICTYUMX BEHIECTB. SIBICHHE OocMOCA, TCPMOJMHAMHKE OCMOTHYECKOTO
JaBicHus.  ypasHenue Bant-T'ogda. Obparneii  ocmoc.  Ilepeeiit  3akon Konosasiora.
dpakimoHHas Neperonka. pexTudukanms. Bropoii 3akoH KoHOBa/10Ba, a3¢0TPOITHBIC PACTBOPEL.

dazoBoe PABHOBECHE B OJIHOKOMIIOHCHTHBIX — chcTemax. PasHosecne a3 B
O.THOKOMIIOHCHTHBIX  CHCTEMAX. VCIOBHS paBHoBecus. 1pauio (a3 ['nGOca. Jlamienue
HACKINIIEHHOTO 11Apa H €1'0 3aBUCHMOCTh 0T TeMIteparypbl. Da3zoBbIC MEpexo,1bl EPBOro H BTOPOTO
posia. JlnarpaMmma cocTOsHMS BO:bl. (pasoBbie N0/, (UrYpaTHBHBIC TOYKH. JTHHHHU (bazosoro
PaBHOBCCHS W X YPABHCHHS. TPOFHAs TOYKA, KPUTHHUCCKOC COCTOSHNME, Jluarpamma cocTosIHUSA
JIMOKCH,1a yr.iepo/ia. C}'G.’]I‘IM&I[HH H ,'ICC_\'(‘:‘_'!HMaIIHH. ﬂuarpamma COCTOAHHUA CCPHhI,
MCTACTAOMILHBIC COCTOAHHS., DYHAHTHOTPONHBIC (a3oBbie Mepexoibl, MOHOTpOMHBIE (a3oBbIe
HEPEXO/Tbl. [ IHArPAMMa CoCTOsHNS GeH30(CHOH. n1pak 10 OCTBA/IR 1A,

dazoroe  paBHOBECHe B IBYXKOMIIOHCHTHBIX — cucTemax. JlnarpamMma  COCTOSHUS
JIBYXKOMIIOHCHTHBIX CHCTEM ¢ NPOCTOH IBTCKTHKOH. NPABHIIO phbIvara. da3oBble IHATPAMMBI
JIBYXKOMIOHCHTHBIX CHCTEM ¢ 00pa3oBaHHeM OrpaHHYCHHBIX U HCOTPAHWUCHHBIX PacTBOPOB B
TBepAbIX (Bazax. JlarpaMme COCTOSIHMS JIByXKOMIOHCHTHBIX CHCTEM € obpasoBaHHeM
XUMHYECKOTO COCIHHEHHS. KOTOPbIC ILIABATCS KOHIPYIHTHO W WHKOHTPYZHTHO. JKniakoct,
KOTOPBIC OTPAHHHMCHHO CMEUIMBAIOTCS. BEPXHSsS M HIDKHAS KPUTHYCCKHE TEMICPATyphI
PACTBOPAMOCTH,  OlpE;IeiIcHHe. 1paBuIo  AuiekceeBa. [IpHHUMIIBL  TIOCTPOCHUS  AMarpamm
(dhazororo parHOBECHUS. KPUBLIC OXTAXKICHHUS. TePMHUUECKUI aHATH?.

Pa30B0¢ PABHOBECHE B TPEXKOMIIOHCHTHBIN cHCTEMaX. TpeyrosibHbIC THArpaMMbl U HX
cBocTBA, JIMArpaMMbl COCTOSHMS TPEXKOMIIOHCHTHBIX CMeceii KH/KoCTeH ¢ orpaHUueHHOH
B3AHMHOM PacTBOPHMOCTBIO, 3aKOH PACTIPE/IC/ICHNS U SKCTPAKIIHS.

Xumuueckoe pasHoBecHe. |lpsivas 1 odpaTHas peakini., TCPMOIMHAMHYICCKHC yC/10BHs
XHMHHECKOTO PABHOBECHS. 3aKOH JICHCTBMS Macc. TEPMOTHHAMHYECKHH BBIBO KOHCTAHTEI
paBHOBecHs, M300apHbIfi TOTCHIMA XHMHYCCKOH PCAKIIHH. YPABHCHHE H30TCPMBI XHMHYECKOH
peaxtpin. Cransiapribiil H300apHbI OTCHIMAN xumuueckoll peakin. COOTHOUIEHHE MEKITY
KOHCTAHTAMH  PABHOBCCHS. BJAMSHUC JIBICHHS HA XHMHMYecKoe paBHoBecue. llpunimn
Jle llaresbe-Bpayna. NPHUMCHCHHE PEAKIMM CHHTE3d amMMHaKa. 3aBHCHMOCTh XUMHHECKOTO
PABHOBECHS OT TEMIICPATYPbl B Y3KOM [IHalia3oHE TeMIeparyp. XHMHHUECKOe paBHOBECHE TIpH
NPOTEKAHHH XUMHUECKOH PeaKIny B I'ETEPOreHHBIX CHCTEMAX.

Xunuveckas Kunemurnda U Kamaius

DopvabHas KuHeTHKa, CKOpOCTH M KOHCTAHTa CKOpOCTH XUMHYECKOH peaKiiH,
OCHOBHOH  NOCTY.IaT  XHMHYECKOH KMHCTMKH. 1lOpsi/lok ¥ MOJCKYJISPHOCTE  PCAKIIHH.
HeoGparumbie  peakinn. Peakitnn  Hysesoro nopsiika.  MoHomoeKy IsspHas HeoOpaTumast
peaKilisi 1epBoOro  Hopsiiika. bumoseky/ispHas HeoOparumas peaxius BTOpOro  Iopsika.
HeoGpatumas peakimisi n-ro nops;ia. Mero/1bl onpe;iesieHns oOIIero nopsiika peakimy. MeTo,1b1
onpe;IesIeHHs TIOPSIKA PCaKIiK 110 BEIeCTBY. 3aBHCHMOCTh CKOPOCTH PEAKIIHH OT TEMIEPATypbI.
[Ipasu;io Bant-1'odda. YpasHenne AppeHnyca.

Kunerrka ciomubix peakiuii. OOparnbie peakinn, MOHOMOJICKY.ISpHas oOpaTHvas



peakisi  nepporo  nopaika. llapaiielbHbie  peakinH, [TociteioBaTEIBHBIC  PEAKITNH,
[ IpuB:THKEHHBIC METO. (bl XMMHYECKOH KMHETHKN: MCTOl KBA3UCTAllMOHAPHBIX KOHIICHTPALHH,
METO;T KBAZUCTAILMOHAPHOI'O PABHOBECHOTO TIPHOITHIKCHHS,

TeOpETHUECKHE  IIPCICTABICHAA  NHMHYCCKOH  KMHCTHKH.  Teopns  akTHBHBIX
CTOIKHOBeHHH, [IpUMEHEHHE  MOJIEKY.ISIPHO-KHHETHYCCKOH  TCOPHUH  WIICATBHBIX Ta3oB B
XUMHUCCKOH  KuHeTHKE.  DQQEKTHBHBIN MamMeTp CTOJIKHOBEHMS. [HIMOTE3a aKTHBHBIX
CTOKHOBCHHIT, [IpUMEHEHHe TEOpHH CTOIKHOBEHUH K OHMOIIEKY/ISpHOH peakimu. Pacuet
KOHCTaHThl ckopocTH. Teopus akTuHOTO KOMILIckea. [[OBEPXHOCTE MOTEHIHATLHOH HEPTHH.
AKTHUBHBLIH KOMILICKC H KOOp/IMHATa pcaKilni. ”pﬂ(bll,'lb IMYTH PCAKIIHH. BbIBO,'_l OCHOBHOTI'O
yYPABHCHHS TCOPHH AKTHBHOTO KOMIIICKCA /U1t OUMOIICKY ISPHBIN Pk, CoOo 1Has Heprus
AKTURAIMK. MOHO- W TPHMOIICKY.IPHBIC PCAKIlMH B TCOPUH CTOJIKHOBEHUI W aKTHBHOIO
KOMILICKea, MOHOMOIICKY.ISPHBIC  PCAKIMH 110 TECOPHH AKTHBHBIX CTOJIKHOBCHUH M HX
GUMOIEKYJISPHBIH MEXaHW3M aKTHBAIlMH, MOHOMOJICKY/ISPHBIC PCAKLUUN W TCOPHS AKTHBHOTO
komiriekca. TPUMOSICKY TAPHBIC PeaKIHK B TCOPHH CTOJIKHOBCHHH W aKTHBHOIO KOMILICKCA.
Peakuuy B pactBopax. [[puMeHeHHe TeOpUH aKTHBHBIX CTOJIKHOBCHHH K PEAKIHAM B pacTBOpE.
Peakiiy B pacTBOpe M TEOpHs AKTHBHOTO KOMILICKCA, Vpasrenne bpencresa-bheppyma.
B.iMsHHC HOHHOMH CHITBI HA CKOPOCTHL PEaKIIMH.

KuHeTHKA HenHbix 1 GOTOXHMHUECKHX peakimmii. OCHOBHBIE CTAIMH LETTHOH PEaKInH.
JI-MHa 1er ¥ 3BeHO tenn, KMHETHKA HepasBETRICHHBIX HEITHBIX PeaKli Ha MpUMEpe peakilini
oOpazosanus Gocrena. Pa3BCTBICHHBIC IICIHBIC PCAKITHH. [ToaryoeTpoB BocrtamMeneHns. Crainu
(POTOXUMHUECKOH peakitii. 3aKoHbl  (POTOXHMUH. Ksanrtoppiii BbIX0J. (CHOBHBIC THITBI
DOTOXMMHHECKHX PeaKInil. Pasiimtus Mesk1y POTOXHMHHECKHMU 1 TEMHOBBIMHU PEAKIIMSIMH.

[omoreRHbIH KaTamts. OCHOBBI romMoreHHoro karainsa mo HImuraiasckomy. C/AHTHBIH
MeXaHM3M M cTaadiiHbeidl  MexaHnusm romorenHoro karaauza. OBuwmill KHCIOTHO-OCHOBHOI
kata:;ns. [lepBHUHBI H BTOPHHUHBIH COICBBIC YPPCKTHI. CrierupuyeckHi KHCIOTHO-OCHOBHOH
karta:ns. OyHkIMs kueaoTHoeTn lamvera,

I'eteporeublil karaius. ['ereporeHubiit karaiu3. (OCHOBHBIC CTa/HH TeTEPOTCHHOI
KaT@&IMTHYECKOl peakiin, XapakTCpHbIC HepThl TETEPOICHHOTO Katalnsa. AKTHBaUus B
TETCPOTCHHBIX KATAJTHTHUECKHX PCaKUHsaX. AKTHBHPOBaHHAs ancopbuns. Kunernueckas u
suddysuonnas 061acTH reTEPOTCHHO-KATATHTUYECKOTO TIpotiecca. KuneTnka reteporeHHsIX
KATATHTHYUCCKHX peakvil B CTATHUECKUX YCIIOBHSX, VIcTHHHAS W KaKYUIasCst SHEPrin akKTHBALMH
FeTEPOTCHHBIX XHMHUHECKHX peakimil. Tcopin reTeporcHHOro Karainsa. AKTHBHBIC L[EHTPBI
FeTCPOICHHBIX KAaTa IN3aTopoB. My ILTHILICTHAA TCOPHS KaTalnsa. Teopus akTHBHBIX aHcamMOJIeH.
Karammsatopbl Ha HOCHTEIX. A/ICOPOIMOHHBIC KaTATH3aTOPBI. KaTtamuThyeckue CBOHCTBA
NMEPEXO;IHBIN METAILIOB 1IEPHUO,THUCCKOH CHCTEMBI.

MepveHTaTUBHBIA KaTaTH3. OCPMCHTBI H HX OCHOBHAas kiaccHpukanus. OCHOBHBIC
cra i (ePMEHTATHBHON peakii, PepMeHT-cyOCTpaTHBIH  KOMIITCKC. (OCHOBBI KHHETHKH
(epmenTaTiBHBIX peakiwii. VpasHenue Muxadmca-MenTena v CTIOCOOBI €T0 JTHHEApH3allHH.

D1eKkmpoxuMus

Teopun 1eKTPo;1nTOB, OCHOBHBIC HOI0KCHUS TCOPHH ApPpCHHUYCa. Heaocrarkn HToi
reopunt. [ IpHumHb! 9:1eKTpo: M THYECKOT tncconmaunu, Honstre cpe;iHell akTHBHOCTH U CPETHETO
KOYPGHIMCHTA AKTHBHOCTH. HX CBSI3b C AKTUBHOCTRIO U K0P PHUIIHEHTOM aKTHBHOCTH OT/1EJIbHBIX
nonos. MoHHas cuila pacrBopa. 3akoH HOHHOH cuiibl, OCHOBHBIE TOJIOKECHHS TCOPHH Jlebasi-
Xiokke1s. [ToTeHman nonHoii arvocdepsl. YpasHenne 115t koddduumenta aktusroctn B 1 [T n
I npuGamkenusx teopun Jlebas-Xiokke:s. COBPEMEHHBIC 1IPEICTABICHUS O PACTROPAX
YJIEKTPOJIHTOB,

"JJIeKTPOTIPOBOIHOCTE  VICKTPOJINTOB.  HepaBHOBECHBIC  sIBJICHWS B PacTBOPAX
)ICKTPOJANTOR,  VIle/IbHAS M IKBUBAICHTHAS OICKTPOIPOBOHOCTH. HX  3dBUCHMOCTH 0T
KOHILCHTPAILHH ICKTPOIMTa. METO/T H3MEPEHUS JICKTPOIIPOBOHOCTH, [ToBHKHOCTE MOHOB.
3akon Kosbpayiia, 3aBUCHMOCTD HPE,1C TbHOM HOIBHAHOCTH OT palnyca HOHa (popmyra Crokea)
W TeMriepatyphl (npasnio Basibiena-1lncapxesekoro). 10/BHKHOCTE HOHOB I'HIPOKCOHHS 1
ripokcuia. CBS3b MEKTY 110,IBHKHOCTBIO HOHOB M X KOHLCHTPALAH. (OCHOBHBIE TTOIOKEHHS



teopun Jlebas-Xiokkes-Onsarepa (deKkTpodopeTHIECKAH W pPETaKCAHOHHBIH I QeKTHI,
ypaBHenue Omnsarepa: >ddextsl Buna n Jlebas-Qanbkenrarena). Ymena nepeHoca: HX
JABUCUMOCTh OT TEMIICPATYPBl W KOHIIEHTPAIMU IEKTPOIUTA. METO/BI ONpe/IeeHns Ynuce:
nepeHoca (MeTo;1 I'urropda u METO, 1 JIBHIKY LICHCS TPaHUILbT).

WouHble paBHOBecHs. 3akoH pasbasichus OcTBaibia (repsas W BTOpas (OpMBI).
TepmomHamMueckas KoHCTaHTa Jiccornaitin. llpumenenue reopun Jledas-Xiokkess K ciiabbiv
YICKTPOJITAM TIPH ONPE/ICICHHH TEPMO,IMHAMHYECKOH KOHCTAHTBI JHccoumnanni. VicTnHHas
CTENEHb JMCCOLMAIMK, BBIUHCICHUE MCTHHHOH CTCIICHM M TEPMOJIMHAMHYECKOH KOHCTAHTBI
JAUCCOIUAITHH cJ1adbIX WICKTPOTHTOB. Kuciorel w IIC TOYA., HBOﬁHOtT [NPOTOJIMTHHCCKOC
pasHoBecue. MceTuHHas KoHcTaHTa uccoanvu, Iuipoans. AMQOTEpHBIC dICKTPO.IUTHL.
[[BurTep-noubl. M30ekrpuieckas Touka.

DACKTPOXHMHUCCKUC VICMEHTBL DICKTPOIBHIKY A CHIIa (2.71.C.). DICKTPOXHMHHUCCKHE
SAEMEHTBE M 9.1.¢. CKAuKH IOTEHIMAIA W YICKTPOABMKYINAS CHila, 3HAKM M CIOKEHHE 2.1.C.
YICMCHTOB B 2ICKTPOXHMMYECKOM lienu. Metosl n3mepenus 5..c. HopMaibHbIi 371eMEeHT
Becrona. PasroBecne B wiekTpoxumuueckoii nenu: ypasienne Heprera. [pumenenne II 3akona
TEPMOIMHAMHKH K ICKTPOXUMUUECKOH 1enu: ypaHeHue ['nd0ca-I eibMrobua.

DICKTPOAHBIC MOTCHIMATB, THITBI 21eKTPO;10B. BO3HHKHOBEHHE CKAYKOB MOTEHIINATTA HA
rpannie (a3, CTpoeHHe TpaHMIBl ICKTPo1 / pacTeop. BeianuuHa # 3HaK 37IEKTPOIHOTO
MOTEHIMAIA. 3aBUCHMOCTE XICKTPOIHOIO MOTEHIIMAIA OT KOHIEHTPAlM| pacTBOPa YICKTPOIIUTA.
"ICKTPO,TbI CPABHEHHS (BOIOPO/IHBIN. Ka/IOMEIbHBIH. XT0pcepeOpsHbiii). DiexTpoast I u II pona.
OKHCTUTEIBHO-BOCCTAHOBUTETBHBIC YICKTPO.IbI (XMHIWIPOHHBIH JIEKTPO).

VACKTPOXUMHMUCCKHE  IeMenThl W enn.  Kiracenukains — 2ICKTPOXHMHYECKHN
yaeMeHToR  (1enieit).  KOHUEHTpaltMoHHbie  wieMeHThl 0e3  1iepeHoca.  KOHICHTPaHOHHBIC
ynemeHTHl ¢ TiepeHocoM.  Jluddysuonnsiit  noteHmmai.  OnpeieieHue  KOPOUICHTOB
AKTHBHOCTH JICKTPOIHTOB, YHCET MEPEHOCA M KOHCTAHT XHMHUECKOIO PaBHOBCCHA MCETO/10M
3..¢. XUMHUECKHEC HCTOYHMKM TOKA. MX OCHOBHBIC BWIbI M XapaxrepucTuku. llepsuunbie
MCTOUHUKH TOKA, AKKYMYISTOPBI. TOILINBHBIC U OHOTOILTHBHBIC YJICMEHTBI.

KHHCTHKA HJICKTPOHBIX 11poreccoB. CTA MK YICKTPOXHMHUCCKOIO 1TPOLECca; HOHATHE
JauMuTHpYIOUIeH cta/tiu. 1LI0THOCTE TOKa Kak Mepa CKOPOCTH Y ICKTPOXMMHYECKOH peaKinu.
Honspusains  21eKTpooB W ee  npuundbl.  Toxa oOvena. Ypasuenue Tadens v
aleKTpoXHMItecKoll  noaspuiain.  TeopHsi BOJIOPOJHOTO  TMEpeHaIpsHKeHNs. Y paBHEHHE
KOHIEHTpalMouHoi nosisipr3aumi. [peiebrblii 1uddy3noHHBIR TOK.

Pazoeq 6. «Koriouonan xumuan

Brejtenne B KOLTOMIHYIO XUMHIO, OCHOBHBIC TIOHSTHS. OOBEKTBI H3YHCHUS M 11€/]1b
AucurILuHLl, [Ipu3Hakn 00BEKTOB KOJLTONIHOM XuMiH, Kiaccu(UKalMK JIMCIIEPCHBIX CHCTEM
0 pasHbiM npusHakaM. JIMHOQHIBHBIC W 1HODOOHBIE jHCTICpCHBIe cHcTembl. Koiionanoe
COCTOSIHME BEIIECTBA.

IToBepxHOCTHBIC sBICHHS. TepMo,IMHAMUKa 110BepXHOCTH. CBOOOIHas 1OBCPXHOCTHAS
yueprus. llosepxHOCTHOE HarskeHue. TepMoHamMuieckne (QYHKIHH TIOBCPXHOCTHOIO €105l
MesxdasHoe HaTsKCHUE HA TIOBEPXHOCTH pasie/ia B3aMMOHACHIIIEHHBIX JKH/IKOCTEH, NPaBHIIo
AHTOHOBA, MeTo 161 ONpe/IC/ICHUA IMMOBCPXHOCTHOI'O HaTIKCHUSA JICTKOMOIBHMKHBIX
ITOBEPXHOCTCH.

SIBIICHHS KAl LISPHOCTH M cMauuBaHus. TepMOIMHAMHYCCKHE YCIIOBHSA CMAuYHBAHUA H
PACTCKAHMS Ha TBCPIBIX M KWJKHX  NOBCPXHOCTX,  KOJIMHECTBEHHBIC  XapakTCpHCTHKH
cvaunBanus. MsbupareibHoe eMaunBanne. CMauuBaHHE PCaibHBIX TBEPIIBIX TC/I, FHCTCPC3HC
cmaunBanns, Karmnisproe japsicnue. ypasrenue Jlaniaca. Vpasrenue JKopena.

Ascopbums  Ha nosepxHocTH padiena (a3, AzncopOums  Kak  IPOM3BOJIEHOE
KOHIIGHTPHPOBAHHE  BEUICCTB HA  TIOBEPXHOCTH. [lOBEPXHOCTHO-AKTHUBHBIC (ITAB) w
HOBEPXHOCTHO-WHAKTHBHBIC BemecTBa. [[0BEPXHOCTHAS AKTHBHOCT., YPAaBHCHHUC a1COpOIHH
I'n66ca. Kiacenpurains [TAB. 3aBHCHMOCTE 1IOBEPXHOCTHOTO HATSKEHUSA OT KOHIICHTpAllMH
[IAB. Ypasnenue [1unkoBekoro. I3MEHEHHE 1I0BCPXHOCTHOH aKTHBHOCTH B FOMOJIOTHYCCKHX
psiax [TAB. PaGora a;icopGunu. VpasHeHie n3otepvbl a/1copOimn JIenrmiopa. CBsI3b YPABHCHHI



['u66ca. 1lnwmkosekoro. Jlenrmiopa, CtpocHue MoHoc10eB pactBopuMbiX TIAB. JIByxvmepHoe
COCTOSHHE BEIIECTBA B MOBEPXHOCTHOM c¢10e. |loBepxHocTHBIE MuteHKU HepacTBopuMBIX 1IAB.
AzcopOuus Ta3oB Ha TBep/10H norepxHocTH. [ lonsitue o Gu3nyeckoit ancopbimu u xemocopdiuu.
PaGora, Teriota u dHTponHs ajacopOunn. M3orepmer agcopdunn rasos. Teopus aacopOUMOHHBIX
cui1, Teopus a;iIcopOIHK ra3oB.

JIEKTPO-1IOBEPXHOCTHBIC ABICHHS B JIMCTIEPCHBIX cHCTeMax. JIBOHHOH 2/ICKTpHUECKHH
croft  (JIDC). npuuMHBL W MeXaHW3Mbl ero  oOpasoBanmst. Moxeau crpoenus  JI3C,
YACKTPOKHHCTHYCCKUE  IOTCHIMAL,  ICKTPOKMHETHYECKHE  ABjeHMs  (aniekTpodopes.
HCKTPOOCMOC. ITOTEHIHAIBI TCHCHUS H celnmenTalnn), Teopus [eabmronbua-CmMoyXoBCKOro.
Crpoenue muiet  ruipoodneix  3ouefi, HMowueili odwven. llpakruvueckoe npuUMeHeHHE
JICKTPOKMHETUHECKUX ABICHUH.

JInooOHbIC McnepcHbie cHCTEMbl, METOIBI NOTyYeHHA JTHO(OOHBIX IHCTICPCHBIX
cuctem. |Ipuvenenne sddexra Pebuniepa v [TAB /11 ymeHbIeHUS pabOThI IHCTIEPTHPOBAHHSI.
Ilporieceenl  jmacnepruposanus B npupoje M Texuuke. KowjencaunonHoe obpasoBaHue
JcHepeHbIx cueren. DusntecKkas W XMMHUeCKas KoHieHcaius. OCHOBHBIE METO/[bl OYHCTKH
3001CH.

JInoduibHbie  jmcnepeHble  cucTeMbl.  TepmoanHaMyka o0pa3oBaHus JIHOQHIILHBIX
kostonsioB.  Kputepnit  PeGunnepa-lllykuna. Munennoobpasoanne B pacrtBopax [IAB.
Kpurhueckas koHIeHTpauus MulenrioodpasoBatus. CTpoeHHE MPSIMBIX H 00paTHBIX MHIIE/LI
TepmomHamika Mane1oo6pasosanns. KouionaHoe pacTBopeHne BemecTs B pactsopax [IAB
(comobuHizanus). [ [pakTuueckoe NPUMEHEHHE MUTICIITIPHBIX CHCTEM.

Ourtnueckne cBolicTBa JIMCIEPCHBIX  cHcTeM. PaccessHHe W MOJspu3alus  CBeTa
KOJLTOMTHBIMH cHeTeMamMu, 3akon Pasies. [orsomenune ceeta B JIMCIEPCHBIX cucTemax. Okpacka
30:1ef, ONTHUYECKHE METO,1bl HCCIIC,I0BAHHS KOILTOH,IHBIX CHCTEM.

MoJIeKY IiPHO-KMHETHYECKHE  CBOMICTBA  JIMCTICPCHBIX  CHCTEM.  YHHBEPCATBHOCTD
MO:ICKYISIPHO-KHHETHYCCKNX  CBOICTB  PACTBOPOB M JIHCIEPCHBIX  CHCTEM. bpoyHOBCKOE
aBmkeHne. MMPGY3us. 0CMOC B KOJUTOHIHBIX cieTemax. Ce/IMMEHTAIHS B THCTIEPCHBIX CHCTEMAN.
CeMMEHTaIMOHHBIN aHAIN3 CYCIICH3HH,

CeIMMCHTAIMOHHAS W arperaTHBHAs YCTOMYMBOCTE JMCTICPCHBIX cucteM. Hapyenne
arperaruBHOl YCTOHUHBOCTH JIMCHCPCHBIX CHETCM BCICICTBAC KOAICCICHIMHA, H30TEPMHYCCKOH
HeperoHKH,  Koary:isiuiu, Teopus yeroiuuBoctd  odoOHbIX 3ouei  (JUIDO). Daktopsl
VCTOHUMBOCTH  JIHO(GOOHBIX  JIMCHEPCHBIX  CHCTEM.  3alWTHBIC  KOJLTOWIBI. MexaHu3mbl
KOaryJ1IMKu  (KOHIICHTpaUMoHHbIi 1 Helfrpamsannonnsit). Tlopor koarynsiwu, Kunernka
koarynsuu. [lenrmsaims, OcoGeHHOCTH CTPYKTYPBl M YCTOHYHBOCTH MHKPOTETEPOTEHHBIX
JIMCIIEPCHBIX CHCTEM, METOIBl MOJyHEeHHs, KIacCH(HKAIWA., YCTOHYHBOCTD M PaspymICHAC
cyCrieH3mit. MMYILCHIL, TIeH. aopo30:ieH. IMY:IbraTopbl. eHooOpasosaten, Koary suHoHHbIC 1
KOH,ICHCAIIHOHHO-KPUCTA. LIN3a1MOHHBIC CTPYKTYPBI.

Ko:L10M,IHO-XHMHYECKHE OCHOBBI OXPaHbl PHPO,Ibl. KOLUTOW/IHO-XUMHUECKHE 1TPOLIECCHI
W CHCTEMBL. IICKAIMC B OCHOBE METOJOB OYHCTKH armocdepbl W ruapocgepst. Metosisl
pa3pylleHus aapo3oiici. Gophba ¢ 3arpsasHeHreM arMocdepbl,. MeToIbl OHHCTKH NPHPOIHBIX H
CTOYHBIX BO/I.

Pazoea 7. « Xumusi 6bICOKOMOTEKYIAPHBIX COCOUHEHUL»

OCHOBHBIC [IOHSITHS 1 ONPEICICHHS XUMUH 1 Qu3ukoxumin ostnvepos. Kiraccupukarnmm
H HOMEHK14TYPa BEICOKOMO.ICKY IIPHBIX COCIMHEHHUH. OCHOBHBIC TOHATHA: MOHOMCP. OJIHIOMED.
HOIMMEP.  MAKPOMOIICKY.1a.  [OBTOpsiolieecs  38eH0 W JIp.  HomeHKkiatypa  MOJIHMEpOB,
Kaacenduraimn nomvMepos 1o MpOHCXOKICHHIO U XHMHUECKOMY COCTaBy. Mousnekyaspras
Macca M MOIeKY:IspHo-MaccoBoe pacnpetesienne (MMP) mosmmepos. OTiHYHE MOHATHS
"MOJICKY IIpHasl  macca” [UIS HU3KOMOJICKY.ISPHBIX W BBICOKOMOJICKYJISIPHBIX COC/IMHCHHH.
Iommmepromosiorn. CriocoGbl yepetHeHHs MosieKy1spHoi Macehl, CTeNneHs NoIMNCIIEPCHOCTH
MOJUMEPOB.

OCHOBHBIE METO(bl CHHTE3a nouMepoB. [lemHas nojuMepusaims. ee 0COOEHHOCTH U
OCHOBHBIC  CTA/IHH. Pa;ukaibHas HOJIMMEPH3AIIAA.  OCHOBHBIC CIIOCOOBI NHHAIIHUPOBAHHS



npoitecca.  KHHCTHKA  pa/IMKaIbHON  HOJIWMEpH3allMK - Ha HAYabHBIX  CTAIHAX.
Ksasueranmonaproe  cocrosHue,  Cpetiss (LIMHA KMHETHYECKON  1eMH. JIHEPreTHUECKHE
XAPAKTCPUCTHKH P IMKAIbHOH 110;1mvepuisalini. HoanmMepH3aitioRHO-/ICTTO.TUMEPH3ALINOHHOC
paBHOBECHE.

Moreky/spHas Macca M MOJICKYJISIPHO-MAaCCOBOC  Paclpe/e/iCHHe B paguKaIbHON
nosmMepm3arii. Peakunu nepeiadn nenu. YpaBHEHHE Maito. BiusiHue TeMmeparypel Ha
CKOPOCTb M CTEHEHb  MOJIMMCPU3AINH, TepMoWHHIMUpOBaHHas.  QOTOXHMHUUECKas U
pa;iainonHas no:uMepnzaius. Criocodel NPOBE/ICHUS TIOJUMEDH3AIIMN. B MacCe. B paCTBOPE. B
CYCHEH3MH. B IMYIbCHH. PajiKaibHas 101HMCpH3alng B Gunapuoil cucreme. Knneruka
GuHapHoit  conosmepusaitii.  JInddepeHimaibHoe  ypaBHEHHE "MI'HOBEHHOT0" COCTaBa
conoaumepa Maito-JIbiouca. KOHCTaHTBI CONOIMMEPH3ALNH. 3aBHCHUMOCTB COCTABA COMOJIMMEpa
OT COCTABa MCXO,IHOH cMecH MOHOMEpoB. BinsHHe BEIMYWUH KOHCTAHT COMOJIMMCpU3allii Ha
COCTaB COIOIINMEDA.

MoHHas W MOHHO-KOOP/IMHALMOHHas rorumepusauns.  Vownas noiumepusantus.
OCHOBHBIE €¢ OTITHYMS OT paMKaIbHOM noamveprsanuu. [lonsTue GKHBOF TTO.IMMCPH3AITHH.
KatwouHas noJmMepusaiins. MOHOMEpbl M KaTai3aTopbl  KATHOHHOH  TI0/IMMEpPH3AIliH.
KHHETHKA KATHOHHOM 1O TMMEpH3alliH, AHUOHHAsH I0HMCPU3AINS: 3aPOIICHHE. POCT U 00pbIB
neneli. Knnernka anvonHol no:mvepusaunn. [lomavepsanus nakios, Tepmoannavuka u
MEXAHH3M TTOJIMMEPH3aLNH IMKITHYCCKHX COEIMHEHNH, AKTHBATOPbI MOJIMMEPH3AIHH LIHKIIOB.

[loukoHIcHecanms. XuMmudeckue npeppaiiends nomuvepos. [lommkonaencarms.
MoHOMEpBI, CIOCOOHBIE MOTHMEPH30BATHES 110 TIOTHKOH/ICHCAIHOHHOMY MCXAHH3MY. OcHOBHBIC
pasTHuKs NOJHMEPH3AIMOHHBIX H TTOTUKOHICHCALIHOHHBIX MPOICCCOB. CTpoeHHE MaKpoLEIH.
CTelleHb TOTMKOH/ICHCALMH M €€ 3aBHCHMOCTb OT TJIyOWHBI TTOTHKOH,ICHCAIHH. YpagHeHne
Kaposepca u  ero  anaiu3.  PaBHoBecHas  TOMO- M TCTCPONOIMKOH/ICHCAINA.
10, IMKOH,ICHCAIIHOHHOE  paBHOBecHe.  HepaBHOBECHas  TMOTHKOHACHCALNA, MonekynsapHo-
MAaCCOBOE PacIipe/le/ICHHE B JTMHCHHOM 110.TMKOH/ICHCATIH. OcoOeHHOCTH XUMHYCCKHX PEaKIHiT
MoAMMepoB, BimsiHue pasinunbiX GakTopoB Ha PEAKIHOHHYIO cnocoGHOCTE QYHKIIMOHAIBHBIX
rpyin B nosmepax.  [osmmepanaorHHbIC  [TPEBPAleHA, XUMHYECKUE TIpeBpalieHus
NOAMMEpPOB 6e3 WIMEHEHHS CTETICHH TTOJIMMCPH3AIIH H C W3MCHCHHEM CTCIICHH TI0/TMMCPHSAITHHT.
BHYTPUMOIEKY/ITPHBIC PCAKIIHH.

PacTBophl  MOIMMEpOB, PacTBOphl  MOIHMEPOR. BIMSHUC  pasiHIHBIX (akTOpoB Ha
PACTBOPEHHE H HADYXAHHUC 110.IMMCPOB. TepVO;IMHAMHKA PACTBOPOB 110TAMEPOB. OcMOTHYECKOE
S@BIICHHE PACTBOPOB [0 1MMEPOB. BUPHATLHBIC KOYPQHITHEHTDI, TepMOIMHAMHYIECKHE KPUTCPHH
"KadecTBa" PacTBOPHTCIS. DHTPOIHS M TCILIOTA PACTBOPCHHS MO.THMEPOB. KoH1eHTpupoBaHHBIE
pacTBOPHI TIOJIMMCPOB U IKCEIIC,

Pazoen 8. « Xumuveckas mexno.10eusn»

OcHOBHBIC  TOHsTHS  xumuueckolt  texHosoruu.  Kraccudukanms — XHMHKO-
TCXHOJIOIMHCCKHUX llpOl[CCCUB. KpHTCpHH OIICHKH ')(l)(bCKTHBHOC'I'H XHUMHKO-TEXHOJIOIHHCCKOTI O
Mpolecea. MaTepuaibHblil 1 YHCPreTHHECKHIT Banane X pacier, CrIOCOOBI TIPEACTAB/ICHHS.

BimsiHue TeMIeparyphl. JIaBJICHUS. KOHUCHTPALMH PEArcHTOB, HHEPTHBIX Ta30B HA
PAaBHOBECHE H CKOPOCTH B TEXHOJIOTHYCCKUX Mporieccax. Koy pHIMEeHT CKOPOCTH, TTOBEPXHOCTh
CO!IPHKOCHOBCHI’IH. JIBHIKY 1A CH.la ]IPOIICCCL\. CrocoOBl UX }’BCJIH‘ICHVIS.

OCHOBHBIC BH,IbI MO,ICJIEH XHMHUKO-TEXHOIOIHUYCCKHX CXCM H CIOCOORI UX OIHCAHHS.

[Ipouecerl W anmnaparbl XHMHHECKOTO TIPOH3IBO/ICTRA. "M IpOMEXaHHYCCKUE TTPOUCCCHI.
TETJIOBBIC  TEXHOJIOTHUECKHE  MPOLECChl,  MACCOOOMEHHbBIC  TEXHOJIOTHYCCKHC  TIPOLICCCRI.
JIBW3KYLIasi CHJTA MacCOOOMEHHBIX T1POTeccoB. ATTapars! B MAacCcOOOMEHHBIX TIpoIleccax.

Xumuueckne peakrtopbl. Criocod 1M0/(BE/ICHHS PEareHToB 1 0TBO/1A MPOIYKTOB. OOmas
XAPAKTEPHCTHKA PCAKTOPOR MEPHO,THYECKOTO. HETPEPHIBHOTO. MOTYTICPHO/IHHICCKOTO JICHCTBHA.
Pesknuy SIBHKCHHS M ICPCMCIIMBAHHS PCAIeHTOB, PCakTophl K164 ThHOTO BRITCCHCHHA H PCAKTOPa
IO THOIQ CMCIHIHMBAHUA, A,'lﬁaﬁ‘d'[‘ﬂ‘-l&:&:Kl-iU. H'.’.O'i'CpMH‘ISCKHC A HOJIHTEPMHUHCCKHUC PCaKTOPkI.

Boma B xumutueckoil npomeruienHocT. [lokazaTenn W OCHOBHBIE METOJBI OHHCTKH.
PeareHTHOE yMATYCHHE BOIbI, IOHHTEL, K1accHpuKarus 1 cBolicTa. MIoHOOOMEHHBIE CMATHICHHMS



1 00eCcCoTMBAHUS BO/IBL.

DUBUKO-XUMHYUCCKHE OCHOBBI CBA3bIBAHHUS aTMOc(hepHOro a3ora. PU3MKO-XHMHUCCKHEC
OCHOBbI 1IPOH3BOICTBA A30THON KHCI0TBI. 1Ipon3Bo1cTBO a30THBIX y100peHni. Teoperuyeckue
OCHOBBI H TEXHOIOIHUECKAS CXeMa POM3BO,1CTBA KapOaMH;1a ¢ MO THBIM JKHIKOCTHBIM PELHKIOM.

[Ipon3po;ictBO cepHoii Kuea0Thl. [o:THas TeXHOIOrHYeCcKas cxema Mpon3Bo/ICTBa CCPHOH
KHCIIOTBI M3 CEPhl METO;10M "/IBOMHON KOHTAKT. ;1BOHHas abcopOuns".

XAMHUUeCKHe peakiuyu W OIMCAHWE [Mpolecca MPOW3BO/CTBA KATBIMHUPOBAHHOK U
[MHLIEBOA  COJABI  aMMHA4YHBIM  METOJO0M.  TeXHoJloTHYecKas  CXema  IMPOM3BOJICTBA
KaJIBIIMHHPOBAHHOM CO/1bI AMMHAYHBIM MeTO10M. KaycTrukauns cobl.

DOUINKO-XUMHYECKHE OCHOBBI IIPOMBIIILIEHHOIO YICKTPO.TH3a,

OCHOBHOH (TsKeIbIl) OPraHUYECKUil CHHTE3. CBIPbE. METO/LBI nepepa60TKu O0mas
XapaKTepPHCTHKA TEXHOIOIMH OCHOBHOTO oprannyeckoro cuntesa (OOC), cripeesas Oa3za oToM
OTpACIN POMBIILIeHHOCTH. HehTh, ee cocTaB. M0/IroToBKa i CIIOCO0b! NepBHIHOH nepepaboTKH:
TCPMHUECKHIT M KaTATUTHYECKHH KPEKWHI. 1THPOTH3. Mero/isl repepaboTki ra3000pa3HbIX
HCTOYHNKOB YIJICBO;IOPOIHOIO ChIPbS: METObI abcopOIHH. a1copOunn W THIECPCOPOIHH.
Merojibl  1epepaboTKH  TBEP/IbIX  TOPIOYHX  HCKOIAEMBIX:  OCODEHHOCTH  TIPOLCCCOB
MOJIYKOKCOBAHHS. KOKCOBAHUS. ra3u(pPUKAIMN H THIPOICHU3AINS.

I [powu3ro,1cTRO YIZICBOJIOPOTHOIO  ChIPEA. [TosryueHHe HACBIIIEHHBIX YTIIEBO,10PO/10B.
kapOaMu;Has Jlcnapa@uHnsalins, a1copOiMs Ha LCOINTAX, KPUCTALTH3AUNH ¢ NMPHMCHCHHCM
BRIGOPOUHBIX  pactBoputeieit. llomyucHue apoMaTHUCCKHUX COEIMHEHHUl, KATATUTHYCCKHH
prudopmunr, [o:1yHEeHHE CHHTE3 Ia3a. BBICOKOTCMIIEPATYPHAA KOHBEPCHS MasyTa U razuuKanns
yrost,  [IpoMbIIIICHHBIC  €11OCOOBI  TI0JIYHEHHA  AllCTHIICHA, KapOWIHBIH W YIJICBO/IOPO/THBIH
c11oco0bl.

[Ipouecchl  IMAPMpOBaHWs W JICTHJAPHPOBaHMsA.  XapaKTEPUCTHKA  TIPOIECCOB
rHApHpOBaHus W Jlerwiapuporanus. [loayueHHe [HUKJIOTEKCaHa TIMIPHPOBAHHEM OeH3oa.
HOIYUEHHS CTHPOIA JIEMHIPAPOBAHUEM THIOCH30.1a, CTIOCOOBI MOTYHEHNS Oyranuena-1.3

[lpoiecehl  I'W/ApaTaliii. JETHIpaTalni, XapaKTepHCTHKA MPOUECCOB. Ho1weHHe
YTHIOBOIO CHHMPTA TPSMOI THIpaTalueil ITHICHA, METO/IbI TOJTYHCHHS [VIMHCPUHA, CIOCOORI
MOJIVHCHHS YTHIAICTATA.

OCOBCHHOCTH M BW/BI  NIPOLECCOB  OKHCIICHHA,  XapaKTCpPUCTHKA  TIPOIECCOR.
dopMaibIerd L Crocodbl NOIYHCHHS: KAaTATHTHICCKOC OKHCICHAE MeTaHa B hopmaiib1eru;L;
METOJBI TOJyucHHs (eHoa W aleTOHA. TEXHOIOTHS KYMOJIBHOTO criocoda; ATHICHOKCH/L.
CI0COBBI MOTYHEHHS: MOTYUEHHE MATCHHOBOTO H (TAIICBOIO aHTHIPH/IA.

[potiecchl razoreHupoBatusi. OcOOCHHOCTH NPOIECCOB (G ropupoBaHHs H HO, mpOBaHIm
F'azodazHoe XJOPHPOBAHHE METaHa: NOIyueHHe 1.2-7IMXI0pITaHa: BHHUIINJIOPH/L, CIOCOOHI
noavaeHus. Peakimn Gropuposanns. GppeoHbl. CBOHCTRA U T10/IyUCHHC,

[ Ipon3Bo1CTBO 110 IMMEPHBIX MATCpHAIIOB, IJIACTMACCHI. Kraccndukanms
BHICOKOMOIIEKY/ISPHBIX  coesiuHennit. Merojsl cuntesa BMC. VIHMIMATOphl W MEXAHH3MBI
MOJIMMEPHU3allil U MOJIMKOHJACHCALUH. HPOMBIIII:IGHHBIE CHOCOGB] TTPOBEJICHUS IMoJIMMepu3alln
W MOJHKOHJEHCAIMH. BH/bl M XapakTEpUCTHKH TOJMITHIICHA: TMOJYHEeHHE T0JMITHIICHA
BBICOKOTO M HH3KOTO JaBicHHs. [TOIUCTHPO H TOIHBHHIIXIOPHL. DPeHoIDOPMAILICTHIHBIC
CMO.IbI. CHOCODK! TIPON3BO;1ICTBA HOBOIAYHBIX W PE30IbHBIX CMOII. AMHHOILIACTBI M JITOKCH/IHBIC
110, IMMEPBDI.

1 [pon3BO,1CTBO KaY4YYKOB. Hd[\pd.IbelH M cHHTeTHvecKuil kayuykn. Kayuykm oOuero
HA3ZHAUCHUS: METO/ bl 10;TYUCHHS HATPHI-0yTa,IMEHOBOIO. CTEPEOPETYIAPHOIO OyTaIMEHOBOTO.
H301IPEHOBOTO. Oy TaIMCH-CTHPOILHOTO W OYyTa/IMCH-METHJICTHPOTIBHOIO KayqyKOB. Kay4aykn
CHELUHAIBHOTO Ha3HauCHHS: H300yTHIICHOBBIH, XTOPONPEHOBBIH. CHJIOKCAHOBBIMN,
noMCYIbGUIHBI ¥ NOIMYPETAHOBBIH  Kay4yKH. [Ipon3Bo/1cTBO  pPE3WHBL.  CTA/IUH
TEXHOIOIHYECKOT0 [1pOllecea. COCTaB pe3sMHOBOH CMECH,

Bosokna, Kiaccudukains BOJIOKOH. Chipbd. CTAIHA  TEXHOJIOTHYCCKOTO Tpouecca.
MeKYCCTBEHHBIC BOJIOKHAL 1IPOH3BOICTBO BHCKO3HOIO U AlICTATHOTO BOIOKOH. CuHTETHYECKHE
BOIOKHA: HPOH3BO,1CTBO OIWIHPHBIX, THOJHAMHIHBIX H 110.THaKpPHIOHHTPHIIBHBIX BOJIOKOH.



3. IIKAJIA OUEHUBAHUSA H MUHUMAJIBHOE KOJIHYECTBO BAJIVIOB,
NOATBEPKIAIOUWEE YCIHEINHOCTL NPOXOXIEHUS
BCTYINUTEJIBHOT O UCITBITAHHWS

Henbitanue npoBo;iuTes B GopMe IIHMCBMEHHOTO TECTHPOBAHUS B OYHOH (opMe HIH ¢
HCITOIB30BAHHCM  TMCTAHIIMOHHKBIX  TexHOIorHit.  Teer Bkmowaer B ccOa 50 BOINpoCos.
O, IFOTORJICHHBIX B COOTBETCTBHH ¢ IPOrpaMMOit BCTYITUTE/ILHOTO MCITBITAHNS B MaruCTpaTypy,
H COJICPAHT TECTOBLIC 3alaHus O'I'Kpb]'l‘()l:{l H '3aKprT0i"I (I)OPMBI. a TakK»Ke 3a/laHud Ha YCTaAaHOBJICHHC
COOTBETCTBHSA. [IpUMEPHOE COOTHOIIECHHE THITOB BOIPOCOB CJICAYIOUIEE: BOMPOCHl THIA A,
3akpeITas opma ¢ 0iHUM OTBETOM — 40%, BONPOCH! THIA A, 3aKpbITas (opMa ¢ HECKOJIBKUMH
otetamn — 20%, Bonpockl THIIA B. 3a/1aHHs Ha YCTAHOB/IEHHE COOTBETCTBHS — 25%, BOMPOCH
Thna B, orkpbiThie 3a;1aHus — 1 5%.

TecToBbIC 33;1aHNUS T1PEIYCMATPUBAIOT OTBET B BH/1e OYKB. HMQP. 1MOCIEI0BATE/IBHOCTH
undp. koMOHHaIHIT QP ¢ OYKBAMH WK (Ppas. KOTOPbIC HEOOXOIHMO 3aIHCaTh B JTUCT OTBETOB
VCTAHOBIICHHOTO 06pa3iia HAPOTHB HOMEPA 3a/1aHUs. JIMCT OTBETOB 3aII0JHSETCS PYUKOH CHHETO
WJIH YCPHOTO TIBETA, HA THTYJILHOM JIHCTE (PHKCHPYETCS HOMEP BapHAHTA IMCHMCHHOM pabOTHI.

K kax;10My BapHAHTY HCMBITATEILHOM padoThI IPUIIAraloTes CI1e/1yI0UINE MaTepHaTBI:

— Tlepuosanueckas cvcteMa XUMHuecKHX dTeMenTor /I M. Menteneena:
—  TabJuIla pacTBOPUMOCTH COJICH. KHCIIOT U OCHOBAHHH B BO/1E!
—  ICKTPOXUMHUCCKHIH Psi/L HAIIPAKCHHIT MCTALIOB,

Paspeniactes HCNoIb30BaTh HCIPOrPAMMHPYCMbIC KaIIBKY ISTOPBI

Bpems recruposanus — 120 munyT. OTCUeT BpeMEHH HAYMHACTCS TMOCTE 3AIMO.THCHUSA
THTYJILHOTO JiMcTa  oTBeTOB. llpu  BbINOJTHEHWHM 3alaHWil aOWTYPUEHTAM  3allpernacTcs
1101630BaTBCS YHEOHMKAMH M CPEJICTBAMM CBs3M. B KaxkioM OWieTe coueTaercsi Marepual
TEOPETHUECKOr0 M MPHKIAJIHOTO XapakTepa ¢ 3a71a4aMH. IPH3BAHHBIMHM BBISBHTE YMCHHC
aBUTYpHEHTa MCTIOIB30BAThL  KATETOPHA/IbHBIA  anmapar. MeTO/bl  JaHHOTO  HAllPaBICHUS
MO;IFOTOBKH. @ TAK/KE OCYIICCTRIATh COOTBETCTRY KOIINE PACHCTHI.

Kask;1bil TPaBHILHBIA OTBET Ha BONPOCHI TecTa oueHuBaeTces B 2 davia. lomydeHHbie
abuTypreHTOM Gaiibl iepeBo;tnTes B 100-6aLibHYIO IKATY OUCHHBAHNS 3HAHWI,

COOTHOINICHHE HAIIHOHAILHOM 1 OLEHOUHBIX [IKA/T [PE/ICTARICHO B CIIETYIOUICH Tab:mue:

i OlecHKa 110 HAUHOHATEHOH 1K 1e ! Cywmma batoB o 100-0anbHON miKaie |
‘. OTHaHO i _ 90-100

I Xopowo [ 758 00|
I Y, 10BICTBOPUTCIBHO 60-74

’ Hey tosaeTBOpHTEIBHO ' 059 ]

MHUHUMAILHOC  KOIIMHUCCTBO 0a1;10B. 1O, ITBCPIK,1alo11ece YCHEHIHOCTh MPOXOIKIICHHA
BCTYITHTEILHOIO HCIIBITaHUs — 60 da;108.
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MoppucoH P.. Boi1 P. Opranuteckas Xuvns. ~ M.: Mup. 1974. — 1 132 e



5]

[98)

W

)

= W

wn

12

K paseny 5
Itkunc [, Jle'[ayna Jix. Gusnueckas xumus. B 3-x u. Y. 1: PaBHoBecHas TepmoinHaMuka
/TLL Drkunc. Jxk. Jle'Tayaa: Tep. ¢ anrn. UL A. Yenenckoii, B.A. Usanosa. — M.: Mup. 2007.
-498 c.
Ipuroxun U.. Konjenym /1. CoBpemenHas TepmoanHaMuka. OT TEIVIOBBIX JBHraTesel 10
JIMCCHTIATUBHBIX CTPYKTYP. — M.: Mup. 2002,
Kypc dusnueckoii xumun / Llox pestakumeii .M. L'epacumona — T. 1.2, — M, Xumus, 1970. -
39l ¢
[TanucHkoB I M.. JIeBe1es B.I1. Xumuueckas kuneTnka u karamms, — M. Xuomus, 1985, — 592
&,
Jlamackun B.B. duexrpoxumus [ b.b. Jlavackun. O.A. Tlerpuit. I'A. [Tupruna — Mockaa:
“Xumus™, "KozoeC™, 2006. - 669 c.
OcHoBel Qu3snueckoit xumun / [loa pen. B.B. Epemuna. C.U. Kaprosa, M.A. Ycnexnckoii u ap.
— M.: Dk3awmen, 20035, - 4380 c.
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