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ATOMHO-MONeKyNapHoe y4yeHue. [MUCKPEeTHOCTb MUKPOCKOMUYECKOro CTPOEHUA WU
KOpMNyCKynspHas opraHu3auus BewectBa. ATOM, MOJfiekyna, Kpuctannuyeckaa pelleTka.
CBoeobpasune MUKpoMMpa. KopnyckynspHO-BOSTHOBOM ayanusm. MpuHuMn
HeonpegeneHHoctTn [enseHbepra. OnucaHne AOBWXKEHUS MWUKPOYacTUL, B KBAHTOBOW
mexaHuke. CocTosiHME MUKpoYacTuubl, BorHoBasi yHKUmMA. [loaxon K peLLeHuto
ypaBHeHnsa LpeanHrepa gna artoma BogopoAda. ATOMHble opbutanu. Yrnosble WU
pagnanbHble Yactu. KBaHToOBbIe Yncna. BolpoxgeHHble COCTOSIHUA.

Ctpoenue lMepunognyeckon cUCTeMbl B CBS3M CO CTPOEHMEM aToma: obpasoBaHue
nepuogos, rpynn n nogrpynn. CtabunbHble 3NEKTPOHHbIE KOHUrypaumn. KanHocummeTt-
pusi. AdpdeKTbl NPOHUKHOBEHUS U 3KPAHUPOBaHUSA, 3EEKT MHEPTHON 6S-3NEKTPOHHON
napbl. CpOACTBO K 3MEKTPOHY U SHEPTNA MOHM3aUUK. PasnnyHble BUAbI aHanormm n nepu-
OANYHOCTK, Habntogaemble ANs anemMeHToB [lepuoanyeckon cUCTeMbl.

XumMndeckas KnHeTmka. dopmarbHast KUHETUKA U y4EeHME O MexaHU3Max XMMUYEeCKNX
peakumn. CKOPOCTb XMMMUYECKOW peakuuu. 3akoH geucTByrowmx macc. [lopsaok u
MOSEKYNAPHOCTb peakuun. BpemeHHas 3aBMCMMOCTb KOHLEHTpauun pearnpyrowmx
BELLLECTB ANd NPOCTbIX peakunn pasnnuyHoro nopsaka. 3aBUCMMOCTb CKOPOCTU peakumm oT
TemnepaTtypbl. YpaBHeHue AppeHuyca. Teopusi aKTUBHbIX CTONKHOBEHWUN. JHeprus
aktmBauuun. [peaskcnoHeHUnanbHbI  MHOXWUTENb, CTepuyecknin daktop. Teopwus
aKTMBMPOBAHHOIO KoMmsekca (NepexoaHoro coctosHus). Katanms.

TepMmoguHammnyeckasa cmcteMma, COCTOsIHME CUCTEMbI, TEPMOANHAMUYECKNI NpoLiecc.
TepmognHamuyeckne  pyHkuMm  coctosiHua.  [lepBoe  Havano  TepMOAUHAMUKMW.
BHYTpeHHAs aHeprnss u aHTanbnusa. Tepmoxummsa unsobapHbix cucteM. 3akoH [ecca,
cneacteust M3 3akoHa [ecca: 3akoH JlaByasbe-flannaca, pacdeT TennoT XMMWUYECKUX
peakumn no Tennotam obpasoBaHna n ropeHusi. O6WMM MeTon pacyeta TennoT
XUMUYECKNX peaKkumni (MeTon LUMKIOB).

Btopoe Havano TepMOAUHAMUKWA.  OHTPONUA  KaK  (PYHKUMS  COCTOSHUA.
CtaTuctnyecknin cmbicn aHTponuu, dopmyna bonbumaHa. M3MeHeHue 3HTponuuM npu
XUMUYECKNX  peakumsax. TepmoaMHamumyeckoe paBHoOBecue. TepMoanHamumyeckue
noteHumansl (3Heprus FenbmMronbua n aHeprua [Mb6ca) n ycnosusa TepMoanHaMn4eCcKoro
paBHoBecus. Kputepuin HanpaBneHHOCTU CaMOMPOMN3BOSILHOMO npouecca. QHTaNbMNNNHBIN
N QHTPOMUNHBIN (PaKTOPbI.

KoHcTaHTa paBHOBECUS ANS FTOMOrEHHOrO U reTeporeHHOro paBHoBecusi. BenuunHebl
Kc, Kp 1 Kx. X B3aMMOCBSA3b U CBA3b C TEPMOAMHAMUYECKUMUN (DYHKLNAMU. 3aBUCUMOCTb
KOHCTaHTbl paBHOBECUA OT TemnepaTypbl, ypaBHeHue mn3obapbl BaHT-Modda. MpuHumn
Jle-lWaTenbe. YpaBsHeHne nsotepmol BaHT-Iohda.

KonnuraTuBHble CBOWCTBa pacTBOpoB. 3akoH Payns. fBneHne ocmoca #
ocMoOTUYecknn 3akoH BaHT-Toddpa. Temnepatypa Hayana KuneHust XMOKoro pacrteopa,
abynnuockonua. TemnepaTypa Hayana Kpuctannmsauumn XXUAKOro pacteopa, KpUoCcKonus.
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BsaumocBA3b ¢ha3zoBon guarpamMmbl 9BTEKTUHECKOro TUMNa (NOSIOXEeHNe NMMHUK NUKBmuayca)
N KpMockonuyeckoro npubnmkeHns. KonnvratmeHble CBOMCTBa pacTBOPOB 3MEKTPOSIUTOB.
N3oToHN4Yecknin KOadPULUNEHT, SNEKTPONPOBOAHOCTb PACTBOPOB ANEKTPOSIUTOB.

PacTtBopbl CUMbHBLIX U cnabbiX anekTponuToB. [MOHATUA O CTeneHn MoHM3auuu, O
KOHCTaHTE WOHU3aLUMM W B3aMMOCBA3b I3TUX Benu4YMH. [loHATME O npousBedeHun
pacTBOpuMOCTN. KNCNOTHO-OCHOBHbLIE B3avmogeuncTtsus. lNpeacraBneHMs O KAcnoTax wu
ocHoBaHuax cornacHo C. AppeHuycy. KncnoTHO-OCHOBHble B3aMMOAENCTBUS. Teopuu
BpéHctena-Iloypu, Jlbtonca n YcaHoBu4ya (B COBpEMEHHOM npeactaBneHun). Npumepsbl
KMCNOTHO-OCHOBHbLIX B3aUMOAEWCTBMMA B HEBOAHbIX pacTtBopax. [ugponus. Cnocobbl
CMeLLleHMsl paBHOBECUS C y4acTUEM pacTBOPOB AS1EKTPOSIUTOB.

lMoHATNe xummnyeckom cesasn. Baanmogencrtesme aToMoB. QHEPrus CBA3N B MOSeKyne
N 9HEpPrus CTyneH4yaTon (He3aneKkTPOoNMTUYECKOM) anccoumaumm mMornekynbl. PaBHoBecHas
KOH(purypaumst Monekymn. QHeprusi CBa3un, AnnHa cBA3n. MNOHATME XMMUYECKOro CTPOEHUS.
KoBaneHTHass cBsA3b. CBA3blBalOWME INEKTPOHHbIE NApbl, npeactaBneHns Jlbtouca.
[IOHOPHO-aKUEeNTOPHLIN MeXaHN3M. XapakTepUCTUKM KOBaNeHTHOW CBA3N. KpaTHble CBA3MW.
o, =m, 0-CBasn. [lepekpbiBaHWEe 3MEKTPOHHbLIX o06nakoB. [MpuHUMN HanbonbLlero
nepekpbiBaHnga, mbpuamsauus. CoOTHOWEHMEe TeoOMeTpUM  MOMEKyrnbl  C  TUMOM
rmbpuansauuun. OunonbHbIi MOMEHT MOneKynbl. MeToa MonekynspHbix opbutanen u
Tnnel MO.

MonaTue KOOpANHALMOHHOIO coeINHeHUst no BepHepy. CtpoeHue
KOOpAMHAUMOHHOIO coeauHeHust no BepHepy. KoopauHauuMoHHOe 4ucno. [eHTaTHOCTb
nuraHpos. AMOMOeHTHble nuranabl. MeTon BaneHTHbIX cBs3en. XMMmnyeckasi CBs3b B
npegenbHblX KapboHunax d-anemeHToB. KnacTepbl «meTann-metann» B KapboHunax wm
APYrMX KOOPAMHALUMOHHLIX CcoeauMHeHnaX. Teopus KpucTannudeckoro nons ans d-
3N1IeMEeHTOB B ponu Komnnekcoobpasosatenen. Metogq MO u ero BO3MOXHOCTU ASis
KOOPANHALMOHHBLIX COEOUHEHNIA.

HayuyHasa cneunanbHocTb 1.4.1 HeopraHnyeckasa xmmus

Boaoopoa u ero BaxHeuwmne coeAuHEHUA. YHUKaNbHOE MNOSMOXeHue Boaopoaa B
nepuognyeckon cucteme. Msotonbl Bogopona. ATOMapHbIn U MOSEKYNAPHbIA BOOOPOA.
dunsnyeckne n xmuMmmyeckme CBONCTBa Bogopoda. 'mapuabl U BOOOPOLHbIE COeAMHEHMS
anemeHToB. [lonydyeHne Bogopoda. KomnnekcHble coeguvHeHnsa ¢ ydyacTuem Bogopoaa.
Bopa. lNepokcua Bogopoaa.

AnemeHTbl | rpynnbl MC. OcobeHHOCTU xuMun nUTKA. MNpupoaHble coeguHeHus n
nony4vyeHve. dmusmyeckne n XMMMYeCcKne CBOMCTBA. XapaKkTepuCcTU4eckme CoeanHeHus nu-
Tma. CoeanHeHus nutus ¢ apyrummn Hemetannamu. Conu nutna. Metannoxumma. Xapak-
TepucTuka anemeHToB |A-rpynnbl. MpypoaHble COeANHEHUST U MOMYyYeHUe LWEeNOYHbIX Me-
Tannos, Ux uandeckrne n XMMmM4eckne CBOMCTBa. Xapakrepuctnyeckme coegmHeHus. Co-
eavHeHusa ¢ gpyrumu HemeTtannamu. Conn kucnopogocoaepXatumx Kucnot. Metannoxu-
MUs. XapaKTepuctmka anemeHToB IB-rpynnel. MNpupoaHble coeanHeHna n nonyyvyeHme me-
TannoB. du3nyeckne M XMMMYECKMe CBOWMCTBA. Xapakrtepuctumyeckme coeguHenus. Co-
eanHeHuns ¢ HemeTtannamu. Conu KMcnopogocoaepxamx KMcnot. Metannoxmmus.

AnemeHTbl |l rpynnbl NMC. OcobeHHocTn 6epunnusa. MNMpupoaHble coeguHeHns 1 no-
nyyeHue, usndeckne n xmmmyeckme cBoncTBa bepunnus. Xapakrepuctudeckue coeau-
HeHusi. CoegmHeHus ¢ HemeTannamu. Conu KNCropoa coaepKalumx KMCrOT U KOMMIEKC-
Hble coeguHeHus. Metannoxummna 6epunnusa. OcobeHHOCTU XUMUK MarHus. dusnyeckune
N XUMWYEeCKMe CBOWCTBA. XapakTepuctuyeckue coeguHeHus. [BouvHble conu. LeHuTbl.
Komnnekcbl. CoeamHeHna ¢ HemeTannamu. MeTannoxumus marHuda. XapaktepucTuka
9NeMEeHTOB NOArpynmnbl Kanbums. Xapakrepuctudeckne coeguHeHns. Conm KnMcrnopogoco-
Aepxawmx Kacnot m Komnnekcbl. MeTtannoxumunsa. Xapaktepuctuka anemeHtoB Il B-
rpynnel. duanyeckne M XxMMmyeckue CBOMCTBA. Xapaktepuctuyeckue coepuHeHus. Co-
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eanHeHnsa ¢ HemeTannamu. Conu KMcrnopogocoaepaLlmx KUCNOT N KOMIMEKCHbIe coean-
HEHWS.

AnemeHTbl Il rpynnbi MC. OcobeHHocTn xumnn 6opa. NpupoaHble coeamnHeHUs 1
nony4vyexHve. dusmyeckne n xmMmmyeckme cBonctea bopa. XapakrepucTnyeckme coeguHe-
HUA. BopHble kucnotel. bypa. CoeanHeHusa ¢ apyrummn Hemetannamu. Conu Kncnopogo-
cofepXallmx KUCNOT N KOMMMeEKCHble coeanHeHns. CoeanHeHNs HU3LNX CTeNeHen OKMC-
neHunsa. Metannoxmmus. Xapaktepuctvka aremMeHToB noarpynnbl ckaHams n P33. Mpu-
poOOHble COeQUHEHNSA U nonyvyeHne MeTannoB. dusmyeckme n xMMn4eckne cBoncTea. Xa-
pakTepuctnyeckne coeguHeHus. Conu kucnopogoconepXalmnx KMCAOT U KOMIMMEKCHbIE
coeavHeHus. MeTtannoxmmus.

AnemeHTbl IV rpynnbl MNMC. O6wasa xapakrepucTtuka anemeHtoB IV rpynnbl. Oco-
BGeHHoCcTM xvMmun yrrepoga. Yrnepod B npupoge. dusmyeckne n xmmMmyeckme CBOMCTBA
yrnepoga. Xapakrepuctuyeckme coeanHeHus. Okcuabl yrnepoga. YronbHaa v TMOYronb-
Has kucnoTbl. HagyronebHble kucnotbl. KapbamuHosas kucnota. MoyesnHa. CoeamHeHus
c apyrummn HemeTtannamu. Cepoyrnepoa LumaH. LimaHoBogopod v CUHUMbHas KucroTa.
["anoreHoumanuabl. LUnaHamug. LinaHoBasa kncnota u ee nsomepHble oopmbl. PogaHoBo-
popon. PogaH. OcobGeHHOCTU XMMUKU KpeMHUs. [pupoaHble COedMHEHUA U NonyyYeHue
KpeMHUs. Pnsndeckme n XMMmnyeckne CBOMCTBA KPEMHUS. XapaKkTepucTmyeckue coeamnHe-
HUA. Okengbl KpeMHnsa. KpeMHueBble KUCnoThl. Cunaxbl. ManoreHnabl kpemHus. KpemHe-
dpTopucTtoBogopoaHasa kucrota. CoeaMHeHus € OpyrMMU HemeTannamu. Hutpua Kkpew-
HUA. [pocTble U cnoxHble cunukatbl. Antomocunukatbl. Ctekno. Cutannsl. Metannoxu-
MUS KpeMHUS. XapakTepucTuka anemeHToB [VA-rpynnel. MpupoaHble coeguHeHns n nony-
YyeHue repMaHus, onosa n ceuHUa. PnsnYeckne N XMMmM4eckne CBONUCTBA. XapaKTepucTtu-
YyecKkne coeiHEHUS U coeanHeHNs ¢ HemeTannammn. Conun KncrnopogcoaepKalumx KMcnor.
KomMmnnekcHble coeanHeHusi. OOLias xapakTepuctvka 9SneMeHTOB NoArpynnbl TUTaHa.
MpupogHble coeanHeHust U nonyyvyeHne. dmnsndeckme N XMMMUYeCcKne CBOMCTBA. XapakTe-
puctnyeckmne coeguHeHns. CoeanHeHnsa ¢ Hemetannamm. Conm KUCNopoaocoaepKaLlmx
kncnoT. KomnnekcHble coeanHeHus. MeTannoxmMmmusa anemMeHToB Noarpynnbl TUTaHa.

AnemeHTtbl V rpynnbl MC. Xapakrtepuctuka anemeHToB V rpynnbl. OcobeHHOCTH
XuMunmn asota. A30T B Npupoae 1 ero nosnydeHue. dusmyeckne m XMMmM4eckme CBOMCTBA
asoTta. BogopoaHble coeanHeHus asota. KncnopogHble coegmHeHust asota. CoeguHeHus
c gpyrmmmn Hemetannamu. CoeguHeHnss ¢ metannamu. OcobeHHocTn xumunn docdopa.
MpupogHble coeauHeHus u nosnyvyeHme. dusnyeckne n XMMmMYeckne CBONCTBA. Xapakre-
puctnyeckmne coeguHenmns. Okenapbl poccopa. docchopcoaepalime KUCNOTbl U UX COMN.
CoeaunHeHna doccopa ¢ HemeTannamu. CoeguHeHus ¢ MmeTannamu. XapaktepucTuka
anemeHToB VA-rpynnbl. lNpupogHble coeanHeHns v nonyyveHune. MNpocTtele BellecTsa, u-
3M4YeckMe N XMMUYEecKMe CBOWCTBA. XapakTepuctuyeckme coeamHeHus. CoeguHeHunsa C
apyrmmmn Hemetannamu. Conn kucnopogocogepxawmx kucnot. KomnnekcHole coegunHe-
HUA. MeTannoxmmus. Xapaktepuctvka arnemMeHToB noarpynnsl BaHaaus. MNpupogHble co-
eanHeHna n nony4vyeHune. dusmyeckne N XMmmyeckme CBOMCTBA. XapaKTepucTnieckme co-
eanHeHuns. CoegmHeHna ¢ gpyrumm Hemetannamu. Banagunbel. Conu kucnopogoconep-
XallMx KACNOT N KOMMNEKCHble coeanHeHna. Metannoxmmms anemeHToB V B-rpynnbi.

AnemeHTbl VI rpynnbl MNC. Obwaa xapakrepuctuka anemeHToB VI rpynnbl. Ocobasd
ponb kucnopoga B xumuun. Kncnopog B npupoge u ero nonyyveHune. O30H. dusmyeckne n
Xmmyeckme ceonctBa kucropoaa. Okenabl meTannos. Okecnabl HemeTannos. Nepokeugbl,
cynepokcuabl U 030HuAbl. OCoOBEeHHOCTM XUMuK cepbl. [1pupoaHble COeanHEHUSA U MOony-
yeHne. Pusmyeckme U XMMUYECKNE CBOMCTBA Cepbl. XapaKTepucTUyeckne COeaUHEHUS.
Okcuabl. Kucnotel, cogepxawue cepy, n ux conu. CoeanHeHust cepbl C OpYyrMMn Heme-
Tannamun. Cynbduabl U nonucynbpuabl Metannos. [MonucynbdaHbl. XapakrepucTuka
anemeHToB VI A-rpynnbl. NpupoaHble coeanHeHUsa 1 nonyveHne cerneHa u tennypa. Npo-
CTble BellecTBa, M3nMyeckme n XMMn4eckme CBOMCTBA. XapakTepuctTmyeckme coeanHeHus
N CONWU ceneH- u Tennypcogepxawmx kucnot. CoegnHeHns ¢ Opyrumm HemeTannamu.
KomnnekcHble coeguHeHusi. CoeguHeHust ¢ MeTannamu. XapakTepucTvka I3feMeHTOoB
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noarpynnel Xxpoma. NpupoaHble coeanHeHus 1 nonyyvyeHne metannos. dusnyeckne U xu-
MUYECKMEe CBOMCTBA. XapaKTepucTUuyeckme coefuHeHus: okcuabl u ruapokeunasl. Coegun-
HeHUs ¢ Aapyrummn Hemetannamu. Conu kucnopopconepXalimx KACIOT U KOMMIIEKCHble
coeauHeHuns. Knactepbl monmbaeHa u Bonbgpama. Metannoxmmus.

AnemeHTbl VIl rpynnbl MC. O6wan xapaktepuctuka anemeHtoB VII rpynnbl. Oco-
B6eHHOCTN pTopa. DPdeKkT obpaTHOro akpaHMpoBaHus. [NpupoaHble COeANHEHNSA N NONy-
YyeHue (ptopa. dTopuna Bogopoda u propmasl metannos. CoegmHeHus oTopa C HemeTarn-
namun. OcobeHHoCTN XuMmnn xnopa. NpupoaHbie coeanHeHns u nonyveHne xnopa. dPunsu-
YyeckMe U XuMuyeckne cBourcTsa. [MaponuTuyeckoe OMCnponopLMoHMpoBaHmne. Xapakrte-
pUCTUYECKNE COeAMHEHNS N COMW XropcoaepXalnx KACMOT. XapakTepuctmka a5ieMeHTOoB
noarpynnel Mapradua. lNpupogHble coenHEHna U nonyvyeHne metannos. dusndeckue m
XUMUYECKNEe CBOWCTBA. XapaKTepucTuyeckue coeamHeHms ¢ Hemetannamu. Conu kucno-
poacoaepXaLlimx KUCNOT U KOMMEKCHbIe coeanHeHus. Metannoxmmusi.

AnemeHTbl VIl rpynnbl MC. Xapaktepuctuka anemeHtoB VIII rpynnbl. OnemMeHTbl
VIIIA rpynnbl. OcobeHHOCTU rennst 1 HeoHa. IHepTHble 1 GnaropogHble rasbl B NpUpOAE.
dusnyeckne ceorctea bnaropoaHbix rasoB. Knatpatbl. BaneHTHO-xuMn4eckne coeamHe-
HUA BraropodHbIX rasoB. Ponb xumum 6naropoAHbIX ra3oB B pasBUTUN NEPUOLUYECKON
cuctembl .M. MeHoeneeBa. Xapakrepuctnka anemeHToB Tpuagbl Xenesa. [NpupoaHble
COeaUHeHUs N nonyveHune xenesa, kobanbTa N HUKens. MNpocTele BelwecTBa. Pusnyeckme
N XMMUYECKNE CBOMCTBA. XapaKTepuctmyeckme coegnHeHus. KapboHunbl 9NeMeHToB Tpu-
agbl xenesa. Metannoxumus. YepHaa metannyprus. YyryHbl n ctanun. Xapaktepuctuka
nnatnHonaos. MpupoaHble coeanHeHus, nonyvyeHme n apuHax NnaTMHOBbLIX MeTansoBs.
MpocTble BewecTBa. PU3MyecKe N XMMUYECKME CBONCTBA. XapakTepuctnyeckne coegu-
HeHus. CoeanHeHns ¢ HemeTannamn. Conu kucnopoacoaepXalimx KUCnoT U KOMMMEKC-
Hble coeuHeHund. Ponb M 3HadYeHue NNaTUHOMAOB B CTAHOBSIEHWMUM M Pa3BUTUN XMMUU
KOMMIIEKCHbIX coeauHeHun. Metannoxmmus.

NMoHATHe o ha3e, KOMNOHEHTE CUCTEMbI, HE3aBUCUMOM KOMMOHEHTE. [oHATne 0
daszoson guarpamme (1) ogHO- 1 MHOFOKOMMOHEHTHON cuctemsbl. [paBuno gas Mmbbcea.
Mpumepbl @® ogHO- WM MHOrOKOMMOHEHTHOW cucteM (Boga, cepa). JinHum
cocylwlectBoBaHus  (pa3.  YpaBHeHne  KnanempoHa—-Knaysmyca B pasnnyHbIX
(AndepeHumansHOM U1 UHTerpanbHoOM) opMax W CBA3b 3TOrO0  YpaBHEHUA C
BO3MOXHOCTbIO MNaBfeHust TBepabix a3 npu BapbUpoBaHUKM faBrieHuns (6e3 nsamMmeHeHus
TemnepaTypbl). TPONHbIE U KPUTUYECKME TOYKMN.

das3oBble AguarpaMmbl ABYXKOMMOHEHTHbIX cucteM. [lpyuMuUTUBHbIE BUAbI
B3aMmoaencTand. T-x-ceveHus agnarpammbl 3BTEKTUYECKOrO TUMa ANS Cry4yaeB HUYTOXHO
Masnon 1 3aMeTHOW pPacTBOPUMOCTN KOMIMOHEHTOB B TBepAbIX hasax. JInHum nuksuayca m
conugyca. Cnyyan petporpagHoro conuayca. MoHoTekTU4Yeckun Tmn B3auMogencTBus m
COOTBETCTBYHOLMI TUN T-X-CeYyeHne anarpaMmmbl.

T-x-gnarpamma  (T-x-cedeHne)  nepuTekTnyeckoro  Tuna  (cpopmmpoBaHme
orpaHM4YyeHHOro TBepaoro pactBopa 6e3 obpasoBaHus coeduHeHud). T-X-cevyeHusi
anarpaMmm C HenpepbiBHbIMUM TBEPAbIMM pacTBOpPaMn. TOYKM KOHIPYSHTHOrO MnaBfieHust
ANA  gnarpaMm  C  HenpepbiBHOW pPacTBOPUMOCTbIO B TBEpAO(asHOM COCTOSAHUM.
YnopsigoveHue T1Bepabix pacteopoB. CoeanHeHust KypHakoBa.

T-x-gnarpamma (T-x-ceveHne) BHapHOM CUCTEMBI C MPOMEXKYTOYHLIM COEANHEHUEM,
CMOCOBHbLIM pasnaraTbCs NpU yBENMYEHUM TemnepaTypbl N0 NEPUTEKTUHECKON peakuunu.
T-x-gnarpaMmmbl  (T-X-ceyeHust) OUHapHbIX CUCTEM C  KOHIPY3HTHO NaBsWMMCS
coeauHeHnem. [HanbTtoHnabl n 6eptonnuabl: npegctasneHns H.C. KypHakoBa n ero
nocriefosaTernen.

Bonpochkl K 3K3aMeHy:
1. Bopopoa. WM3otonbl Bogopoaa. Ocoboe nonoxenwe Bopopoaa B [lepuogmyeckon
Cucteme un ocobble u3Myeckme M XMMUYECKME CBOWCTBa Bogopoda (NpocToro
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BELLleCTBa M ero coeanHeHui). buHapHole coeguHenmns sogopona (AHx). PasnuyHble
TMNbl  mMapuaoB. dusmyeckme W XMMUYECKME CBOWCTBA. TBepable pacTBOpbI
BHeapeHus 1 oasbl BHELPEHUS.

Obwaa xapaktepuctuka anemeHtoB la nogrpynnel MC (Li, Na, K, Rb, Cs).
dusmyeckne M XMMUYECKME CBOWCTBA MNPOCTbIX BelwecTB (MeTansioB) WM UX
coeauHeHun; MeTannoxmumus. BO3MOXHOCTb CBA3bIBAHUA  COeOUMHEHUN  3TuX
3M1IEMEHTOB B KOOPANHALMOHHbIE COeMHEHNSA B pacTBOpax.

dunsnyeckne n XMMuYeckme CBOWCTBa Oepunnvst U ero coeamHeHun. CpaBHeHue
Gepunnus ¢ mMarHMem wn anoMuHuem. [pyrme npumepbl guaroHanbHOW aHanornm
cpean anemeHToB. LlenoyHosemernbHble MeTannbl. dusnyeckme u XMMUYECKUE
CBOMCTBA 9TUX METasfioB U UX COEANHEHUN; MeTaroOXUMnS.

AnemeHTbl lll-a rpynnbl  Nepuogndeckon Cuctembl. KpaTkasa xapakTtepucTuka
PUINYECKMX N XMMUYECKNX NPOCTbIX BELECTB U UX coeanHeHnin. OCOBEHHOCTU XMMUK
6opa, rannua n Tannua. Mvapugbl 6opa. CpaBHeHMe cBoOWCTB 6opa M antOMUHKUS,
Gopa u kpemHus. AntoMuHuA. CpaBHEHWE (U3NYECKUX U XMMUYECKMX CBOWCTB
antoM1HUS CO CBOMCTBaAMM €ro coceen no rrnasHom 1 nobovHom nogrpynnam.
OnemeHTbl llI-b rpynnbl lMepuognyeckon Cuctembl. JlaHTaHOMObI W AKTUHUABI.
BHyTpeHHAs nepnoauyHOCTb NaHTaHongoB. OCOBEHHOCTM XuMUK Lepus 1 Tepbus,
eBponus n nttepbusa. dddekTbl d- n f-aNekKTpoHHON KOHTpakumn. NposBneHnst aTux
apPekToB B PU3NYECKMX U B XUMUYECKMX CBOMCTBAX IMEMEHTOB U COELUHEHUMN.
Mpumepbl cpegn naHTaHOMOOB W OPYrMX 3neMeHToB. AKTUHMAbLI. Pasnuune B
cBOMCTBax NepBbIX 7 1 NocnegHnx 7 akTMHWAOB.

Monumopdmnam wn annotponus yrrnepoga. dusnyeckme M XMMUYECKME CBOWCTBA
pasnmyHbIX NoNMMopdHbIX Moandukauun yrnepoaa (anmas, rpacdut, pynnepeHsl n T.
A.). NMpumepHbIn BUA hasoBon anarpammbl yrnepoga. CTpyKTypbl TBEPAbIX MPOCTbIX
BELEeCTB AN 3feMeHTOB noAarpynnel KpemHus. [onumopdusam Sn. CpaBHeHue
CBOWCTB (hpmnamnyecknx n xmmmyecknx cesonctse C, Si, Ge, Sn u Pb.

Xumndeckme wn  uU3NYeCcKMe CBOMCTBaA asoTa KakK MpoCTOro BewecTsBa. Xumusg
BOOOPOAHbIX  COeAMHEeHMW  a3oTa.  AMMMaK,  rmMapasviH,  rMOPOKCUIaMUH,
asoTUCTOBOLOPOAHAA KMCOTa UM CBOWCTBA JTUX coeauHeHun.  KucrnopofHble
coeauHeHus asota. Okemabl asoTta. A30TUCTas U a3oTHas KMCNOTbl U UX conu. A3OT,
docop n gpyrne anemeHTbl V-a rpynnsl MNC: cpaBHUTENBbHAsA XapaKTepucTmka.
Kucnopoa. AnnoTtponusi. dnsnyeckne n xmuMmnyeckne cBomcTea. XvMMmuyeckasi CBA3b B
monekyne kucnopoga (02). CuHrneTHblh kucnopod. KucnopogHble cOeanHeHUs:
oKcuabl, Nepokcuabl, Hagnepokcuabl n 03oHUAbI. MNepokena Bogopoaa. OcobeHHoCTH
CTPOEHNA N XNUMUYECKOUN CBA3N. XMMUYECKME CBOMCTBA.

Cepa. AnnoTponusa n nonumopduam cepbl. azoBasa agnarpamma cepbl. BogopoaHbie
COeIHEHMUS: CEPOBOAOPOA U cyrnbdaHbl. KncnopoaHble coequMHeHUs cepbl: OKCUabI U
KNCNOTbl. Pu3nMyeckme u XUMUYECKMEe CBOWCTBA Cepbl, ceneHa, Tennypa U ux
coeavHeHuin. CpaBHuUTeNbHbIN aHann3. CepHas, ceneHoBas 1 TENYPOBbIE KACNOTHI.
dusnyeckne M XMMUYEcKMe CBOMCTBA ranoreHoB W ranoreHuaoB. CpaBHuUTenbHas
xapaktepuctuka. Ocobble cBoncTBa dTopa M €ro coeanHeHun. KncnopogHble
coeauHeHus xnopa, bpoma 1 noaa.

ObLwan xapakTepuctmka anemMeHToB Noarpynn xpoma n mapraHua. Knactepbl B XumMum
KOOPOMHAUMOHHbBIX COeANHEHUN 3TUX dNeMeHTOB. CpaBHEHME ANIEMEHTOB NOArpynnbl
XJlopa C anemMeHTaMmu NoArpynnbl MapraHua v 3neMeHTOB NoArpynnbl cepbl C dfeMeH-
Tamu NoArpynnbl Xxpoma.

KpaTkast xapakTtepuctuka aneMeHToB noarpynn tutaHa u BaHagusa. Otnuume Ti oT Zr
n Hf; V — ot Nb n Ta. TBepable pacTBopbl pasnnuyHon Npupoabl 1 gasbl BHEOPEHUS Ha
npumepe coeaMHeHNn TUTaHa.

onemeHTbl cemenctBa xenesa (Fe, Co, Ni). lopusoHTanbHas aHanorus u ee
NPUYMHBI. XapaKTepuCcTMKa CBOWCTB MeTansfoB — Xenesa, kobanbta M HUKENS U nx
coeauHeHun. MeTtannoxummnyeckne csounctea Fe, Co, Ni. KapboHunbl kak npumep
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KOOPOMHAUMNOHHbBIX COeANHEHUN 3TUX 3NEeMEHTOB. XMMUYeckasi CBS3b U Knactepbl B
KapOoHunax.

OneMeHTbl Noarpynn Meam N UuHka. XapakrepucTuka npocTbiX BELLeCTB (MeTanmnos) un
nx coegmHeHun. Metannoxumms aTux anemeHToB. OB6Hapy>XeHHble HeJaBHO BbICOKUE
CTEMNEHN OKUCNEHUS «TSHXKENbIX» 3MEeMEHTOB 3TUX NOoArpynn, XMMuyeckasi CBA3b B
COOTBETCTBYIOLUNX COEANHEHUSIX N UX CBONCTBA.

MoHaTMe o pase, KOMMNOHEHTE CUCTEMbl, HE3aBMCUMOM KOMMOHeHTe. [loHATne o
¢aszoson gnarpamme (PL) ogHO- U MHOFOKOMMOHEHTHOW cucTeMbl. [lpaBuno ¢as
'm66ca. Mpumepbl L O0AHO- U MHOFOKOMMOHEHTHOW cucTteMm (BoAa, cepa). JIuHum
cocyulectBoBaHus a3. YpaBHeHue KnanenpoHa — Knaysumyca B pasfnuUyHbIX
(OnddepeHumansHon M UHTerpanbHOM) dopmMax U CBA3b 3TOr0 ypaBHEHUS C
BO3MOXHOCTbIO NSiaBneHns TBepAblX a3 npuv BapbupoBaHuM faBrieHus (6es
N3MeHeHNa TemnepaTypsbl). TPOMHbIE U KPUTUYECKME TOYKM.

dasoBble  guarpaMmmbl  OBYXKOMMOHEHTHbIX  cucteM.  [lpuMnUTMBHbIE  BUAbI
B3aMMOOencTBmndA. T-X-CedeHUst aAuarpaMmbl 3BTEKTMYECKOro Tuna Aans crnyvaes
HUYTOXHO Marion U 3aMeTHON PacTBOPMMOCTU KOMIMOHEHTOB B TBeEPAbIX hasax. JInHum
nukemayca n conugyca. Cnyyam petporpagHoro conugyca. MOHOTEKTUYECKUMI Tun
B3aMMOAENCTBUS U COOTBETCTBYIOLLMIA TUN T-X-CevYeHne gmarpammbl.

dasoBble gnarpammbl ABYXKOMMOHEHTHbIX cucTeM. T-x- gnarpamma (T-x-ceyeHue)
nepuTekTu4yeckoro Tuna (opMMpoBaHUE OrpaHMYeHHOro TBepAoro pacteopa 6es
obpas3oBaHnsa coeguHeHund). T-x-ceyeHuss guarpamMm C HenpepbiBHbIMW TBEPAbIMU
pacTBopaMu. TOYKM KOHFPYSHTHOrO nfaBNeHus Ans AvarpaMmm C  HenpepbiBHOW
pacTBOPMMOCTbIO B TBEPAO0(a3HOM COCTOSIHUW. YNopsgoyeHue TBepAdblX pacTBOPOB.
CoeavnHeHna KypHakoBa.

dasoBble guarpaMmMbl OBYXKOMMOHEHTHbIX cucTteM. T-x-guarpamma (T-X-ceyeHue)
BUHapHON CUCTEMbI C NMPOMEXYTOYHbIM COEANHEHNEM, CNOCOBHBIM pasnaraTbCcsa npu
yBenMYeHnn TemnepaTypbl MO NEepuTeKTUYecKon peakuun. T-x-guarpammbl (T-x-
ceyeHns) BUHapPHbIX CUCTEM C KOHIPY3HTHO NiaBAWMMCS coeanHeHnem. JanbToHnabl
n 6eptonnuabl: npeactasneHna H.C. KypHakoBa 1 ero nocrnegosaTtesnien.

[[anoreHnabl Kak XapaKTepucTuyeckme CcoeauvHeHusi. TeHOeHUMM W3MEeHeHusa ux
CBOMCTB MpWU nepexode OT 3fieMeHTa K 3feMeHTy BHyTpWu rpynnbl U MNo mepe
N3MEHEHNsA CTENEHN OKUCIEHWS aNeMeHTa, obpasyroLlero ranoreHnapi.

Okecnabl U rMapoKcnabl Kak XxapakTepuctudeckue coegmHeHnd. TeHaeHumMm naMmeHeHns
NX CBOMCTB NPW Nnepexoae OT AfiEMEHTa K 3N1eMeHTY BHYTPU rpynnbl 1 N0 Mepe n3me-
HEeHUS CTEeNeHN OKUCIIEHUS ANieMeHTa, o0pasyloLero okcnabl U rMapoKCuabl.

INutepatypa:
1.

No o

NoHuapos E. I. TeopeTnyeckne ocHoBbI HeopraHmyeckon xumum / E. . ToH4apos, HO.
M. AdwuHoreHos, B. 0. KoHgpawwuH, A. M. XoBuB. - BopoHex: 3gaTtenbckuin gom
Blry, 2014. — 589 c.

Yranm A. A. Obwasn n HeopraHmyeckas xummsa / A. A. Yran. - M.: Beicw. Wk. - 2007. -
526 c.

NpuHByg H. Xumus anemeHTtoB: B 2 1. T.1 / H. 'puHBya, A. QpHWO; - 3-e nsg. — M.:
BuHowm, JlabopaTopus 3HaHun, 2015. — 607 c.

MpuHByg H. Xumus anemeHTtoB: B 2 1. T.2 / H. MpuHByA, A. OpHLWO; - 3-e n3g. — M.:
BuHowm, JlabopaTopus 3HaHun, 2015. — 670 c.

HeopraHnyeckas xumus: B 371. / nog pea. 0. [1. TpetbskoBa. — M. : Akagemusi. - 2004.
Hekpacos b. B. OcHoBbl 06wen xumumn: B 2 7./ B. B. Hekpacos.- Cl16.: JlaHb. - 2003.
PUBNKO-XMMUYECKUIN aHanNn3 MHOrOKOMMNOHEHTHbIX cuctem / KO. IN. AdmHoreHos, E. I,
oHuyapos, . B. CemeHoBa, B. 1. 3nomaHos. - M.: MOTW. - 2006. — 332 c.
XangosHuan K.A.da3oBble gnarpaMmbl reTEPOreHHbIX CMCTEM ¢ TpaHcdopmaunsamm /
K.A. Xangoanngn. — Hosocubupck: VH-T HeopraHuyeckon xmmum CO PAH, 2004. -
382 c.



8

9. BonbxuH B. B. Obwas xvmus: oCHOBHOM Kypc; y4ebHoe nocobue / B. B. BonbxuH —
CI6 : NspaTtenbcTBo JlaHb, 2008 r. — 464 c.

10. bek M., Hagbnan W. NccnegoBaHue KomnnekcoobpasoBaHMs HOBENLLMMU METOOAMM:
Mep. c anrn. — M: Mup, 1989, 230 c

11. dusnyeckas xMmusa maTepuanos M NPOLIECCOB ANEKTPOHHOW TEXHWUKK: y4ebHoe noco-
6ue YuebHoe nocobue ans BY3'oB no HanpaBneHuto cneumansHoctn "Xumus" / U.M.
KyBwunHHMKOB, .M. OnbatoBa. - WM34. MOCKOBCKOro rocygapCTBEHHOIMO OTKPbITOro
yHuBepcuteta, 2011 r. C.80

12. ToHkoB E. 0. ®asoBble gnarpammbl coeHEHU npu BbicokoM AasneHuu. /E. HO.
ToHkoB. - M.: Hayka, 1983 — 208 c.

13. 3nomaHoB B.[1. P-T-x gnarpammbl COCTOSIHUS cUCTEM MeTann — xanbkoreH / B.T1.
3nomaHoB. — M.: Hayka, 1987. - 178 c.

14. 'masoB B.M./ Xumunyeckas TepmoanHamuka n dasosble paBHoBecusi / B.M. na3os,
J1.M.MaBnoBa: 2-e n3g., nepepab. n gon. — M.: Metannyprus, 1988 — 325 c.

15. ®epopos .M. Owmbkn NpyM NOCTPOEHUN AMarpaMm COCTOSIHUSA LBOWHbIX cuctem /
MN.N.®egopos, MN.MN depopos., 4.B. Opobot - M.: MUTXT um. M.B. JlomoHoCOBa,
2005, - 181 c.

16. MNetpos [.A. [1BorHbIEe 1 TponHble cuctemsbl / [.A. MNeTpos. - M.: Metannyprusa, 1986. -
256 c.

17. TanraHoB Bb.6. ®unsmko-xmmuyeckme metoapl aHanmsa (ydebHoe nocobwue) /b.b. TaH-
raHoB WM3a. BocToyHO-CnbUpCKOro rocygapCTBEHHONO TEXHOMNOMMYeCKoro yHMBepCU-
TeTa.- YnaH-Yaa, 2009.- 356 c.

18. BecT A. Xnmusa TBepaoro tena. Teopusa u npunoxenus: B 2-x 4. / A. BecT; nep. ¢ aHrn.
- M.: Mup, 1988. —4.1. - 558 c.

Hay4yHasa cneumanbHoCTb 1.4.2 AHanUTU4YecKaa XuMmums

MpeameT M 3apayn aHaNUTUYECKOM XMMMU. DTanbl UCTOPUYECKOTO PasBUTUSA U
3HayYeHne aHanUTUYEeCKONn XMMUKU Ons pelwleHus npobnem dapmauuun. Buabl n o6bekThbl
aHanusa. MeTtoabl aHanUTUYecCKon XMMUM N UX Knaccudpukauma. Llenm aHanutuyeckoro
onpeaenieHnsi: TOYHOCTb, YYBCTBUTESIbHOCTb, 3KCMPECCHOCTb U n3bupatensHocTb. Obuas
CXema aHanuTU4eCcKoro onpeneneHus.

MeTpornorua xummyeckoro aHanusa. CuctemaTtuyeckue, crnyyanHble U rpybble
ownbkn. CraTucTMyeckue XapakTepuCTUKM cryvyarHbiX owunbok. PacyeT pesynbTaTtoB
aHanmsa.

O6wan xapakTepucTUKa peakumm B pacTtBope. XMMNYECKOE paBHOBECKE M 3aKOH
aenctems macc. PakTopbl, BMSIOLWME HA XMMUYECKOe paBHOBECHE: TemMnepaTtypa, MOHHas
cuMna pactBopa, KomnrekcoobpasoBaHWe, OKUCIUTENbHO-BOCCTAHOBUTENbHbLIE peakuuw,
obpasoBaHne ManopacTBOPUMbIX M ManoanucCcouMmMpoBaHHbIX coeguHeHun. KoHueHTpa-
Unsa pacTBOpOB. YcrnoBue MatepuanbHoro 6anaHca n anekTpoHenTpanbHOCTH.

MoHHaga cuna pacteopoB. KOHKypupyoLwmne peakunm, kKoapduumeHT nobovHomn peak-
uuu.

TepmoguHammnyeckas, KOHUEHTpPaLUMOHHAA N YCNOBHAA KOHCTaHTbl paBHOBECMHS.

KayecTBeHHbIN XuMuyeckun aHanu3. Knaccudmkaumss mMeTogoB KavyeCTBEHHOrO
aHanusa (gpoO6HbI N cucTeMaTUYECKUI, MaKpPO-, NOSTYMUKPO-, MUKPO-, YIibTpaMmnKpoaHa-
nn3). AHanuTuM4ecKne peakumm U peareHTbl, UCMOSib3yeMble B KayeCTBEHHOM aHanuse
(cneundunyeckne, cenekTuBHbIE, rPYMMNOBLIE).

VMcnonb3oBaHue KayeCTBEHHOro aHanusa B papmaumn. KayecTBeHHbIN aHanus Ka-
TUOHOB U aHMOHOB. AHanuTuyeckasa Kraccudukaumss KaTMOHOB MO rpynnam: CepoBOAO-
poaHas (cynbcumaHas), aMmmmuavHo-ocdaTHasi, KWCIOTHO-OCHOBHaS.

KncnoTHo-ocHOBHas Knaccudgukaumst KaTMoOHOB no rpynnam. CuctemaTmyeckuin aHa-
N3 KaTUOHOB MO KUCITOTHO-OCHOBHOMY MeToAy. AHanuTuyeckMe peakuum KaTUOHOB pas-
NNYHBIX aHanNUTUYecknx rpynn. KayectBeHHbI aHanu3 aHMoHOB. AHanuTu4eckas Knaccu-
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dukauma aHMOHOB no rpynnam (No cnocobHoCTN K obpa3oBaHMO ManopacTBOPUMbIX CO-
€[VHEHNIN, N0 OKUCINUTENbHO-BOCCTAHOBUTENBHBIM cBONCTBaM). OrpaHMyYeHHOCTb Jtobon
Knaccudpukaumm no rpynnam. AHanmMTuyeckme peakumM aHWOHOB PasfU4YHbIX aHanuTude-
ckux rpynn. MeTtoabl aHanu3a cMecen aHMOHOB Pa3fUYHbIX aHaNMTUYECKUX rpynn. AHanm3
cMecen KaTUOHOB N aHWOHOB (Ka4eCTBEHHbIM XMMUYECKNA aHanu3 BeLLeCcTBa).

MeToabl BbligeneHus, pasgeneHmsa n ngeHTngukaumm kKaTMOHOB U aHUOHOB.

XvuMunyeckme metoabl aHanumsa.

FpaBuMeTpuUyeckmn meton aHanusa. [loHATUE O reTeporeHHOM paBHoBecuW. 3a-
KOH pacnpegeneHus. KoHCTaHTa reTeporeHHOro paBHOBECUs. YcCnosust obpasoBaHus m
pacTBOpeHUss ocagkoB: 3PdEKTbl OAHOMMEHHOIO MOHA, WOHHOW CUMbl, KOHKYPUPYIOLLMX
XUMUYECKNX peakuun. Bnnanne pH Ha nonHOTy ocaxgeHust ManopacTBOPUMbIX MMAPOK-
CVAOB 1 ManopacTBOPUMbIX conen crnabbiX KUCMOT.

[po6bHoe ocaxaeHne n apobHoe pacTBopeHue ocagkoB. [lepeBon ogHMX manopac-
TBOPUMbIX 3MEKTPOnMTOB B Apyrne. MexaHnam obpasoBaHUs KpUCTaninyeckmx n amopd-
HbIX OCaJKOB.

BnnaHue pasnnyHbix hakTopoB Ha CTPYKTYPY U AUCNEPCHOCTb ocagka. [loBepxHOCT-
HOe 1 BHyTpeHHee coocaxaeHune. CtapeHune ocagkoB. Ocaxgaemasa v rpaBumeTpuyeckas
dopma 1 TpeboBaHMA K HMM B aHanuae. PacyeTbl rpaBMMETPUYECKMX ONpeneneHuin.
Mpumepbl rpaBuMeTpPUYECKUX ONpeaeneHni.

TutpumeTpnyecknn aHanu3a. Xapakrepuctnka metoga. CtaHgapTHble pacTBOpbI.
Cnocobbl TUTpoBaHMSA. ToYKka 3KBMBANEHTHOCTU N KOHEYHasi ToYKa TUTpoBaHMA. PacyeTsl
TUTPOBAHUA.

MpoTonuTnyeckass Teopusa KACIIOT U OCHOBaHUW. ABTOMPOTONU3 BoAabl. IOHHOE npo-
n3segeHue Boabl. KOHCTaHTbl KUCITIOTHOCTU N OCHOBHOCTU. PacyeT pH B pactBopax cusnb-
HbIX U cnabblX NPOTONMTOB, aMonMToB. BydepHble pacTBopbl

KMCNOTHO-OCHOBHbIE MHAMKATOPbI. MOHHas, xpomodopHas Teopun WHAOMKATOPOB.
NHanKaTopHbIE OLINGBKN.

KpuBble KNCITOTHO-OCHOBHOIO TUTPOBaHUA. PacyeT, NnocTpoeHme 1 aHanua TUNUYHbIX
KPUBbBIX TUTPOBAHUS CUITbHOW U cnabomn KUCMOThl Wenoysto. Belbop nHaMkaTtopa Ha Kpu-
BOW TUTPOBaAHUSI.

TuTpoBaHue B HeBoAHbIX cpefax CyLWHOCTb MeToha KUCIIOTHO-OCHOBHOMO TUTpOBa-
HUS B HeBOAHbIX cpepax. Knaccudukaums pactsopuTenen, NpUMeHseMbIX B HEBOAHOM
TUTPOBaHUN (NPOTOHHLIE, anNPOTOHHbIE). PaKTop, onpeaensLwmin BbIGOp NPOTONNTYECKO-
ro pacteoputens. [lpumeHeHne KMCNOTHO-OCHOBHOIO TUTPOBAHWS B HEBOAHbIX cpeax.

KomnnekcoHomeTpuyeckoe TutpoBaHue. PaBHOBeCcHE B pacTBOpPax KOMMIIEKCHbIX
coeMHeHU. PaKTopbIl, BIIMSIOLWMNE HA YCTOMYMBOCTb KOMMITEKCHbLIX COEAMHEHUI: Npupoaa
MOHa MeTanna wn nuraHga, 3apsg, MOHHbIM paguyc, cpefa. PacnpegeneHve metanna
MEeXAy HECKONbKMMU KOMMMEeKcaMn. ITUNEeHANaMUHTETPAyKCyCHasi KUCnoTa U ee KoM-
nnekcbl C MeTannamu.

XenatomeTpuyeckoe TuTpoBaHue. KpuBble TUTPOBaHUSA, UX pacyeT MU NOCTPOEHue.
BrivsiHMe pasnuyHbiX (pakTOpOB Ha CKA4YoK Ha KPUBOW TUTPOBaHUSA (YCTOMYMBOCTb KOM-
NIEKCOHATOB, KOHLUEHTpauna MOHOB MeTanna u koMmnnekcoHa, pH pactesopa). HankaTo-
pbl KOMMiekcoHomeTpuun. lMNpuHuMn gencteus u TpeboBaHus, npeabsiBrAsieMble K Me-
TanIXpoMHbIM NHOUKaATOPaM.

OkcpeameTpus. PaBHOBECHLIM OKUCIUTENbHO-BOCCTAHOBUTESbHBIN MOTEHUMan u
KOHCTaHTa paBHOBeCUs peakuun. PacdeT anekTtpogHoro noteHumana nonypeakumi. lNo-
HATUE O pearnbHOM noTeHumane. Kpmeble TUTpoBaHMs. Cnocobbl onpeneneHns TOYKN 3K-
BUBaNEeHTHOCTN.

O630p MeToOoB OKCpeaMeTpuu: nepmaHraHaToOMeTpud, OUXPOMaTOMETPUs, MOAO0-
mMeTpusi, bBpomaTomeTpus.

MeToabl pasaeneHnsa U KOHUeHTpupoBaHus. Knaccudpuvkauma metogoB pasgene-
HUA N KOHLUEHTPUPOBAaHUS BELLECTB B aHANUTUYECKON XUMUN.
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CopbunoHHble meToabl. Knaccudukauna no MexaHusmy B3aMMOAEWCTBUA BeLle-
cTBa c copbeHTOM, cnocoby ocyLLeCcTBNeHUs npoLecca, reoOMeTpu4eckMM rnpusHakam He-
noaBwkHon cbasbl. KonmyectBeHHoOe onmcaHmne copbunoHHbIX npoueccoB. COpbeHThI.

OkcTpakums. CywHocTb MmeTtoda. 3akoH pacnpegeneHusi. OCHOBHbIE KOSNIMYECTBEH-
Hble XapakTepucTukn. Knaccudumkaums aKCTpakUMOHHbBIX NPOLECCOB MO TUMY UCMONb3ye-
MOro 3KCTpareHTa, TMny obpasylowmnxca COeaUHEHUN, TexHuke ocyulecTBrieHms. OCHOB-
Hbl€ TUMNbl COeAMHEHUIN, NCNOSb3yeMbIX B SKCTPaKLmMK. Knaccbl aKkCTpareHToB.

OcaxpaeHue n coocaxgeHue.

®U3MKO-XMMUYEeCKNe MmeToabl aHanusa.

XpomaTtorpaduyeckue metoabl. cTopma passutus M Krnaccudukaumsa mMeTonoB
XpomaTorpacmm no NpUMEHSEMON TEXHUKE, MEXaHU3MY pasdefieHns BeLLeCcTB, Mo arpe-
raTHOMY COCTOSIHUIO U CNOCOBY OTHOCUTENBbHOMO NepemMeLLeHns gas.

TeopeTnyeckme ocHoBbl MeToAda. XpoMaTorpaduyecknin Nk 1 ero SntLUMOHHbIE Xa-
pakTepucTukn. Teopum copbunmn, TeopeTnyeckux Tapenok. KuHetundeckas Teopus xpoma-
Torpacpun.

[[@asoBas xpomartorpadus. BbicokoaddekTMBHAA XWOKOCTHaAs XpomaTtorpadus.
NoHooBMeHHasi 1 MOHHasa XxpomaTorpadus.

ToHkocnonHaa xpomatorpadus. PacnpegenutenbHas xpomartorpadpuda. XpomaTo-
rpadus Ha Bymare.

OcapoyHas xpomatorpadpus. NoHATME O CUTOBOM (SKCKMHO3MOHHOW) Xpomatorpa-
duun. enb-xpomaTorpadusi.

CnekTpanbHble MeToAbl aHanu3a. Knaccudukaumss cnekTparnbHbiX MeTOAOB.
CnekTpanbHble XapaKTEPUCTUKM U LUKana 3MeKTPOMarHUTHbIX BOSTH. OMUCCUOHHbBIA Cnek-
TpanbHbIh aHanui3. ATOMHbIE CreKkTpbl. Ka4eCTBEHHbIN U KONMYECTBEHHbBIN AMUCCUOHHbIN
aHanua. NnameHHaa poTomMeTpusa N ee NpMMeEHeHe B MeanumHe n doapmaumn.

MonekynsapHas abcopbunoHHasa cnekTpockonus. 3akoHbl cBeTonornoweHus. OnTu-
yeckasd NIOTHOCTb M cBeTonponyckaHne. MonekynsipHbin KO3(MUMEHT MNOrMNOLLEHNS.
AJOUTUBHOCTb ONTUYECKOW MAOTHOCTU. ONEKTPOHHbIE CNEKTPbI MOrMoLLEHMS.

MeTogbl abcopbumoHHoro aHanunsa. dotomeTpus U cnektpodotomeTpusa. UIx npu-
MeHeHue B hapmaumm ONa KavyeCTBEHHOro M KONMMYECTBEHHOro onpegeneHvs. AHanus
MHOIFOKOMMOHEHTHbIX cucteM. JuddepeHumanbHbii POTOMETPUYECKUIA aHann3. JKCTpak-
LMOHHO-(POTOMETPUYECKMI aHaNN3.

WHppakpacHasa cnektpockonus. CTPYKTYpHO-rpynnoBOM U KONMYECTBEHHbIN aHanuns
OpraHn4yecknx n HeopraHudeckmx sewiects no UK cnekrpam.

ATOMHO-abCcopbUMOHHBIN  aHanuid.  Annapatypa. KonuMyecTBeHHbIW  aTOMHO-
abcopOLUMOHHBIN aHanM3 1 ero NOrpeLLHOCTH.

AneKkTpoxMumMmnyeckue Mmetoabl aHanusa. Knaccudukaums aneKTpoxXmMMmnyeckmnx me-
TogoB. O6paTMmble M HEOOpaTUMbIE ANEKTPOXMMMYECKME cnCTEMbI. MloHOMeTpus. NoHce-
NEKTUBHbIE anekTpoabl. Buabl n npumepbl MeMBpaHHbIX 3N1EKTPOLOB.

Mpsimas wnoHomeTpus. [loTeHumomeTpuyeckoe TUTpoBaHue. CyLLHOCTb KyNOHO-
MEeTpUKN NPy NOCTOSAHHOM NoTeHumane. KynoHoMeTpruyeckoe TUTPOBaHME.

Bonpochbl K 3K3aMeHy:

1. lNpegomeT n 3agayn aHaNUTUYECKON XMMUKU. DTanbl UCTOPUYECKOrO Pa3BUTUS N 3HaYe-
HWEe aHanNUTUYECKON XMMUUN B Pa3BUTUM HAYYHbIX XUMUYECKMUX 3HAHWNA.

Buabl n 06bekTbl aHanmnsa. Metoabl aHanMTUYECKON XMMUK 1 Ux knaccudukaums. Lle-
N1 aHanuTn4eckoro onpegeneHnd. ObLas cxema aHanUTUYECKOro onpeaeneHuns.
Knaccudumkaumna xpomaTtorpadpuyeckmx MeToaoB.

ontoeHTHas xpomartorpagusa. OCHOBHbIE NapaMeTpbl XpomMaTorpagmnyeckoro nuka.
Teopna TeopeTUYECKMX Taperiok B XxpoMmaTorpadguu.

KuHeTnyeckaa Teopua xpomartorpacdpun. YpaBsHeHue BaH-[leemTepa n ontummsauus
Xpomartorpadguyeckoro npoLecca.

no

o0k W
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7. [asoBas xpomartorpadus, 6rnok-cxema yCTaHOBKM, BbIOOp rasa-HocuTens, copbeHTa,
AetekTopa. HacagoyHble U KanunnspHble KOMOHKM.

8. BbicokoahpekTuBHas XKnaKocTHaa xpomaTtorpadusi. Boibop NOABMXKHOM M HENOLBUX-
HoW pas.

9. Knaccudukauus cnektpanbHbiX METOAOB aHanu3a.

10. OMUCCUOHHBIN cnekTparnbHbIn aHanuad. AToMmsaTopbl. Ka4eCTBEHHbIN U KONIMYECTBEH-
HbI @aTOMHO-3MMWUCCUOHHbIA aHanus.

11. AToMHO-a6copOuUMOHHBIN aHanu3. [1naMeHHbIn M 3NEeKTPOTEPMUYECKUA BapUaHTbl
aToOMHo-abcopbunoHHOro aHanuaa.

12. MonekynsipHas abcopbumnoHHas cnektpockonunsa. OCHOBHOWM 3aKOH CBETOMOTTOLLEHNS.

13. NMHdpakpacHasa cnekTpockonus. CTpykTypHO-rpynnoson aHanus no MK cnektpam.

14. Knaccudgukaums anekTpoXmMmyecknx MeTogoB aHanmsa.

15. MNoTeHumnomeTprnyecknin aHanus. IHanKaTopHble 3NeKTpoabl U SNeKTpoabl CPaBHEHUS.

16. BonbtamnepomeTpus. KaueCTBEHHbIN N KONIMYECTBEHHbLIA aHanmns.

17. MNpsimaa KOHOYKTOMETPUSA U KOHOYKTOMETpUYEeCcKkoe TUTPOBaHMeE.

18. ONeKTpOXMMNYECKNE CEHCOPBI.

19. Knaccudmkaumns metoaos pasgeneHuns B aHanmMTu4eckomn XuMnun.

20. CopbumnoHHbIE 1 MeMBpaHHbIE METOAbLI pa3geneHus.

Nurepartypa:

1. OcHoBbl aHanuTu4eckom xmmum : B 2 T. T.1 : yuyeb. ona ctyqd. y4ypexneHun BbiCLL.
npod. obpasosanus / [T.A. bonbwosa n gp.] ; noa pea. KO.A. 3onoTtosa. — 5-e uaa.,
ctep. — M. : sgaTtenbcknn LeHTp «Akagemus», 2012. — 384 c.

2. OcHoBbl aHanuTMyeckon xumuu : B 2 T. T.2 : y4yeb. AN CTyA. yYpexXOeHWn BbICLL.
npod. obpasosanus / [H.B. Anos n gp.] ; nog pea. KO.A. 3onotosa. — 5-e u3a., crep. —
M. : UspaTenbckui ueHTp «Akagemnsay, 2012. — 416 c.

3. Bacunbes B.[1. AHanuTuyeckas xmmus : B 2 KH. : y4ebHUK ans ctyd. By3oB, 0by4. no
XUM.-TeXHON. cneunansHoctam / B.[1. BacuneeB . — 4-e u3a., ctep. — M. : Opoda,
2004 . — KH. 1: TuTpumeTpuyeckme n rpaBUMeTpUYeCcKnii Metoabl aHanuaa . — 2004 . —
366 c.

4. Bacunbes B.l1. AHanuTuyeckas Xmmus : B 2 KH. : y4ebHUK ons CTyd. By30B, 06yy. no
XUM.-TexHoN. cneunansHoctam / B.[1. BacuneeB . — 4-e u3a., ctep. — M. : [poda,
2004. — KH. 2: dnsunko-xummnyeckme metoabl aHanmnaa . — 2004 . — 383c.

5. AHanutuyeckaa xumusa B 3 T: y4ebHMK ONS CTyQeHTOB BYy30B, 00y4. no crel. «Xu-
muay / nog pea. JI.H. MockBuHa. — M. : Academia, 2008. — T. 1: MeToabl MOAEHTU-
dukaumm n onpegenerna sewects / [A.A. bentoctnH n gp.] . — 2008 . — 574c.

6. Ananutuyeckaa xumua B 3 T: y4ebHUK ONs CTyAEHTOB BYy30B, 00Oy4. no creu. «Xu-
mus» / nog pea. J1.H. MocksuHa. — M. : Academia, 2008. — T. 2: MeToabl pasgeneHus
BeLlecTB U rmbpunaHble metoabl aHanusa / [U.I'. 3eHkesud n gp.] . — 2008 . — 299 c.

7. AHnanutuyeckaa xumua B 3 T: y4ebHMK ONS CTyOeHTOB By30B, 00y4. Mo cneu. «Xu-
muay / nog pea. J1.H. MocksuHa. — M. : Academia, 2008. — T. 3: Xumunyeckui aHanms /
[W.I". 3eHkeBu4y n gp.] . — 2010 . — 364c.

8. KpuctmaH I'. AHanutnyeckasa xummna = Analytical chemistry : B 2 1./ . KpuctnaH . — M.
: BMUHOM. Na6. 3HaHun, 2009 . — 623 c.

9. KpuctmaH I'. AHanutnyeckasa xummna = Analytical chemistry : B 2 1./ . KpuctnaH . — M.
: BUHOM. J1a6. 3Hanun, 2009 . — T. 2 / nep. c anrn. A.B. Napmawa [n gp.] . — 504 c.

10. XaputoHoB 0. A. AHanuTuyeckas xuMmusa (aHanuTuka) : B 2 Tomax : y4ebHuK ons By-
308 / 0. A. XaputoHoB. — Mocksa : Beicwas wkona, 2010. — T. 1. O6wme TeopeTnye-
CKMe OCHOBbI. KayecTBeHHbIN aHanuna. — 615 c.

11. XaputoHoB 0. A. AHanuTuyeckaa xumusa (aHanuTuka) : B 2 Tomax : y4ebHuK ons By-

308 / HO. A. XaputoHoB. — MockBa : Bbicwasa wkona, 2010. — T. 2. Konm4yecTBeHHbIN
aHanma. PU3nKo-xMmmnyeckmne (MHCTpyMeHTanbHble) MeToabl aHanusa. — 559 c.
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Hay4yHasa cneunanbHocTb 1.4.3 OpraHnyeckas Xumus

MpeomeT opraHMYeckon XMMUU N OCHOBHbIE 3Tanbl eé pa3BuTus. OCHOBHbIE UCTOY-
HWKM OpraHn4eckoro cblpbs. KpaTkue cBeeHns 0 MeToAax BblAeNeHUsl, OYNCTKN U UAOEH-
TUPMKaUMM opraHMyecknx coeanHeHun. lNpeacTtaBneHve o pagukanax n yHKUMOHamb-
HbIX rpynnax. fomonornyeckue psagbl. PoOpMUpPOBaHME M OCHOBHbIE MOSIOXKEHUS Teopun
CTPOEHUS OpraHnyecknx coeauHenunin. MNMpeactaBneHns 06 OCHOBHbLIX TUNAX CTPYKTYPHbIX
oparMeHTOB OpraHU4eCcKUX MOSEKYN: MPOCTble W KpaTHble CBA3W, YrrnepoaHble uenu u
UUKIbl, PyHKUMOHanNbHble rpynnbl. CTPYKTYpHblE (POpMynbl Kak CpeacTBO OTpaXeHud
CTPOEHUS OpraHNYecknx coeanHeHnin. CTpyKTypHas M3oMepust 1 €€ OCHOBHbIE pa3HOBUA-
HOCTU. NOHATNE O NPOCTPAHCTBEHHOW U30OMeEPUN. 3HaYEeHNE TEOPUN CTPOEHUS ANA pa3Bu-
TS OpraHMYecKoro cuHTesa. KayecTtBeHHas kKapTuHa OnNUCaHUsA ABYXUEHTPOBLIX flOoKanu-
30BaHHbIX cBA3en B pamkax metoga MO JIKAO, oOCHOBHble TUMbl NepekpbiBaHUA Npu
dopmupoBaHumM cBszen ¢ ydactuem s- n p-AO. CeasbiBatowwme 1 paspbixnstowme MO o- 1
TT-CBSI3€M U UX OCHOBHbIE XapaKTePUCTUKU: OTHOCUTESbHAA SHEpPrusi, y3roBble CBOWCTBA,
pacnpeeneHne aneKTPOHHOW MNIIOTHOCTU. [onsapHOCTb CBA3M B TepMunHax Teopun MO.
O6wwme npencraBneHna 0 MHOTOLEHTPOBLIX Aenokanm3oBaHHbix MO, 3aBUCMMOCTb 3HEp-
rmn ot Tuna nepekpbiBaHna AO n 6anaHca CBSA3bIBAOLWMX U Pa3pbIXSOWNX B3aumonemn-
CTBUI, 9NEKTPOHHas MNIIOTHOCTb Ha aTtoMme, MOpPsiAoK CBA3W. TpakToBKa pacnpeneneHus
3NEKTPOHHOM MAIOTHOCTM Ha OCHOBE MpeACTaBfeHNN 00 ANEKTPOHHLIX adhdekTax aTOMOB
M MHOrOaTOMHBbIX TPy, NPOCTPAHCTBEHHbIE 3aPdeKTbl, CNOCOOLI N300paXxeHna pacnpe-
AeNeHnsa 3NeKTPOHHOW MMAOTHOCTU. MNMOHATUE O NMPOMEXYTOYHbIX YacTuuax, nepexogHoM
COCTOSIHUM N MexaHu3Me peakunn. KUHeTuyeckum n TepMoavHaMUYeckuin KOHTposb. [e-
TepPOreHHbIN N TOMOreHHbIN KaTanna.

AnkaHbl. ['omonornyecknin psg, HoMeHknaTypa, U3oMepusi, ankurbHble pagukansi.
MpupoaHble UCTOYHMKKU. OCHOBHbIE MEeTOAbl CUHTE3a: r’MApUpOBaHWEe HernpeaenbHbIX yr-
neBOJoOpPOAOB, BOCCTAHOBIIEHME rarioreH- U KUCIIopoAcoAepKaLlmx coequHEHNN, peakums
Bropua, aekapbokcunmpoBaHne M 3NeKTponun3 conen kapOoHOBbIX KUCNOT. [NMpoMblwneH-
Hble Crnocobbl NOMy4YeHNsa arkaHoB. JNEKTPOHHOE CTPOEHWE HacbIWEeHHbIX YrineBoaopo-
[0B: KayeCTBEeHHasa KapTuHa popmupoBaHusa aenokanunsoBaHHbIXx MO meTaHa B pesyrib-
Tate B3anmogencteus Is AO yeTblpex atomoB Bogopoaa ¢ 2s u 2p AO yrnepoaga, nepe-
X0 K NoKanusoBaHHbIM ABYXUeHTpoBbiIM MO, COOTBETCTBYIOLMM UHOVBUAYANbHBIM CBS-
3am C-H, Ha ocHoBe npeacTasneHuit 06 sp® - rmbpuansaummn. Micnonb3oBaHue aTux npea-
cTaBneHnn anga onucaxHus o -ceasen C-C B ankaHax. [InvHbl CBA3EN U BaneHTHbIE YINbl.
[MpocTpaHCTBEHHOE CTPOEHME ankaHoB, BpawaTtenbHasi uaoMepud, KoHdopmauum u mx
OTHOCUTENbHbIE 3HEpPrnn. drnsmnyeckme CBOMCTBA ankaHOB U UX 3aBUCUMOCTb OT ASIUHbI U
CTeneHn pasBeTBIIEHHOCTU yrrepodHon uenun. CnekTparnbHble XapaKTepUCTUKU asikaHoB.
Xnmmyeckme CBOMCTBA Kak OCHOBa METOA0B nepepaboTkmn yrneBoAopOAHOro cbipbsi. Pe-
aKkuMu, BKOYaloLne roMosiMTUY4EeCKUn TUN paspbiBa CBA3W. TepMonuTudeckue npespa-
LeHns, cBoboaHble paguKarnbl, Ka4eCTBEHHas TPaKTOBKA MX ANIEKTPOHHOrO CTPOEHUS Ha
OCHOBe npeAcTaBneHuii 06 sp?-rmbpuamsaumm, dakTopbl, onpeaensawLmne oTHOCUTENb-
Hyt0 CTabunbHOCTb CBOBOAHBIX paguKanos, UX NpeBpalleHne B YCIOBUAX TEPMUYECKOro
KpeknHra. Obuwme npencraBneHns 0 MexaHu3Me LenHbIX CBOOOAHO-paguKanbHbIX peak-
UMM 3aMeLleHns B arikaHax: ranoreHMpoBaHue, CcynbgOoxfopMpoBaHue, HUTPOBaHWeE,
oKucneHue. eTeponnTMYecKMin TN paspbiBa CBA3EN B ankaHax. Tepmuyeckne npespa-
LLEHNS1 Ha reTeporeHHbIX KUCMOTHbIX KaTanu3aTopax. KapbokaTWOHbI, X 3MNeKTPOHHOoEe
CTPOEeHNEe 1 hakTopbl, onpefensolme OTHOCUTENBbHYID CTabUITbHOCTb, OCHOBHbLIE MYTH
npeBpalweHnin. Peakuun ankaHoB B CBEPXKUCHbIX cUCTeMax: obpas3oBaHMEe MPOMEXyTou-
HbIX 4YacTuL C TPEXUEHTPOBOW [BYXANIEKTPOHHOW CBA3bI0, MONIMMEpPU3aumst U aNeKTpo-
dunbHoe 3amelleHue. Katanutndeckun puopmuHr. OCHOBHbIE MYTM UCNOSIb30BaHMUS
HaCbILWEHHbIX YrIeBOA0POLOB.

AnkeHbl. [omonormyeckun psag, HoMeHknatypa, nsomepus. Cnocobbl obpasoBaHus
ABOVHOW CBA3W: OerMapupoBaHue ankaHoB U MPOMBbILSIEHHOE MOflyYyeHne oneguHoB ny-
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TEeM TepMUYECKMX MNpeBpalleHUN HaCbIWEHHbIX YrrieBo4oponoB, YaCcTUYHOe rmapupoBa-
HWe TPOMHOW CBA3W, AermaporanoreHMpoBaHme 1 npaBuno 3anueBa, geranoreHMpoBaHme
, germgpaTtaums, TepMuMyecKkoe pasfoXeHne 4YeTBEPTUYHbIX aMMOHWMEBLIX OCHOBaHWN,
npeBpaLLeHns KapOoHMNBHOW rPYNMbl B ABONHYIO YINepoa-yrnepoaHyto CBA3b Mo peakumm
Buttura. OnncaHne anekTpoHHOro CTPOEHUS ankeHoB B TEPMUHAX JIOKANU30BaHHbIX O - U
T-MO. N'eomeTpnyeckas nsomepusi B psay ankeHoB. dusnyeckne CBOMCTBA U CriekTparnb-
Hble XapaKTepUCTUKN ankeHoB. OCHOBHbIE TUMbl MEXAaHN3MOB B NpeBpPaLLEHNAX alkKeHOB.
Peakuunun anekT-podunbHOro nNpucoeguHeHna KUCoT, rarioreHBo4opoaoB, BoAbl, ranore-
HOB, ranoreHankunoB. OpueHTaums B peakumnsax npucoeguHeHns anekTpouIbHbIX pea-
reHToB (npasuno MapKoBHMKOBA) U €€ MHTeprnpeTaunsa Ha OCHOBE NpeacTaBfeHnn 0 Me-
XaHU3Me peakumm U OTHOCUTENBbHOW CTabMMbHOCTU M30MepHbIX kapbkaTtnoHoB. CTepeo-
XUMUST ANEKTPOUNBHOro npucoeanHeHus. MNepekncHoln acpdekt n obpallieHne opmneHTa-
LUUKN NpucoeanHeHns BpoMMCTOro Boaopoaa Kak pesynbTaT USMEHEHUS MEXaHU3Ma peak-
umn. Peakuuun pagmkanbHoOro npucoeanHeHus. Peanusaumnsa OCHOBHbIX TUMOB MEXaHU3MOB
B OPYrMX XMMWYECKMX CBOMCTBAX ankeHoB. /3omepusaumsi 1 oTHocuTenbHaa cTtabunb-
HOCTb CTPYKTYPHbIX U MPOCTPaAHCTBEHHbIX N30MePOB arnkeHoB. OKUCAUTESNbHbIE NpeBpa-
LLEHUS: 3MOKCUANPOBaHME, UMC- U TpaHC-TMAPOKCUNTMPOBAHUE, OKUCIUTENbHOE pacuien-
neHue, 030HONN3, NpeBpaLleHNa B NPUCYTCTBUN coeanHeHnn nannagus. KatnoHHas, ceo-
6oaHo-pagukanbHaa M KOOpAWMHAUMOHHAs nNonMMepusaumsa ankeHoB, TerioMmepusaums.
Peakuun ankeHoB Mo annuibHOMY MOJSIOXKEHMUIO: ranriongmpoBaHue, OKUCIIEHWE, OKUCNU-
TenbHbIN aMMOHONM3. ANNunbHas TTI-3fIEKTPOHHAsA cuctema, p, TT-COonpsKeHue, Kade-
CTBEHHOE onucaHue B TepMuHax Teopmm MO n xapaktep pacnpeneneHust 3neKTPOHHOMN
NAOTHOCTU B annuibHOM KaTUOHE, pagukane u aHUoHe.

AnkagueHbl. Knaccudukaumsa, HOMeHknatypa n uMsoMepus gueHoB. BaxHenwwne
1,3-aneHbl 1 cnocobbl UX NOMyYEHNA NO peakunam gernapupoBaHng, ermapoxnopuposa-
HUA, gerngpataumun. NonyyeHne aMBuMHMNAG M3 3TUIMOBOrO CNMpTa. ONIEKTPOHHOE CTpoe-
HUe: COoMpsKeHWe KpaTHbIX CBA3en (1T, TT-COMpsiKeHue), NpeacTaBneHns O Aenokanuso-
BaHHbIX TT-MO conpsikeHHbIX AMEHOB. XMMUYECKME CBOMCTBA COMPSHKEHHbBIX ANEHOB: Ka-
TanuTuyeckoe rmapupoBaHue, BOCCTAHOBIIEHME LWENOYHLIMU MeTannamMmu B npucyTcTBUU
NCTOYHUKOB MPOTOHOB, 3NeKTpoUibHOE NPUCOeANHEHME TanoreHoOB W ranioreHBogopo-
AOB N OpuUeHTauusi B 3TUX YCMOBUSIX KMHETUYECKOrO U TEPMOOMHAMUYECKOrO KOHTPOSS.
[MeHOBbIN CUHTE3, NPEeACTaBfeHnss O paspeLUeHHbIX U 3anpeLLeHHbIX N0 CUMMETPUN pe-
aKUMAX LUMKNONPUCOEaNHEHNS C NO3MLNIKA PacCcMOTpPeHUs rpaHnyHbix MO peareHToB. Llnk-
noonuromepusauus. PasHoBUOHOCTU NIMHEMHOW MONMMEpUsaumm n e€ TeXHUYecKoe 3Ha-
yeHue. [pUPOOHBLIN U CUHTETMYECKMA KaydyK. KymyneHbl: nonyyvyeHue, 9NeKTPOHHOEe U
NPOCTPaHCTBEHHOE CTPOEHME Ha OCHOBE MpeacTaBneHun ob sp-rmbpuansaumm. Xummye-
CKMe CBOWMCTBA: BOCCTAHOBMEHWE, ruapaTaumsd, gumepunsaums, nsomepmsaumsi.

AnkuHbl. N3omMepuss n HoMeHknaTypa ankmHoB. Crnocobbl o6pa3oBaHMsi TPOMHOM
CBSI31, OCHOBaHHbIE Ha peaKkumax germaporanoreHmpoBaHus. KapbuaHeln 1 nuponutuye-
CKMA MeToAabl nonyyeHus auetuneHa: MO-onucaHue TPOWMHOW CBS3M Ha OCHOBE npea-
cTaBneHnn o sp-rmbpuamnsauyumn. dnanyeckme CBOMCTBA N OCHOBHbIE CNeKTpasibHble Xapak-
TEPUCTUKN ankuMHOB. XMMUYECKME CBOWMCTBA arikKMHOB. KaTanuUTU4eCcKOe rMapupoBaHue,
BOCCTAHOBMIEHNE HATPMEM B XUOKOM amMuake, rmgpatauma (peakumst Kydeposa), npuco-
€OVHEHne cnupToB, KapOOHOBLIX KUCMOT, ranoreHBo4opOoAdOB, LMAHUCTOrO BoAopoda M
CUHTETMYECKOEe 3HayeHue aTUX peakumn. HykneodgurnbHoe npucoeavHeHwe K TPOMHOW
CBAI3N U CUHTETMYECKOE 3HAYEeHME ITUX peakuun Ons noslydeHus BUHUNOBbLIX NPOU3BOA-
HbIX. [lpeBpaweHne aueTuneHa B BUHMNALETUNEH, peakumn NpucoeanHeHust K TPOMHOMN
CBSA3WN BMHUMALETUNEHA U NX CUHTETMYECKOE 3HadeHue. Linknoonuromepumsaumsa anknHos,
ankuHbl Kak aneHodunbl. OKMCNUTENbHbIE NPeBpaLLeHns ankuHoB. KMCnoTHble CBOMCTBA
ankuHos-1, aueTuneHnabl, UCNOoSb30BaHNE KUCIIOTHbIX CBOMCTB arlkKMHOB M peakumin ale-
TUNEHNAOB AN CUHTE3a COeANHEHUN, CoaepPXKaLLnX TPOMHYIO CBA3b.

ApomaTunyeckue yrnesogopoabl (apeHbl). beH3on1 u e2o 2omMosio2u, N3oMepus,
HOMeHKNaTypa. ICTOYHMKM apomMaTMyecKux yrneBogoponos. [poTuBopeyne mexay gop-
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MarnbHOW HEHAaCbILWEHHOCTbIO GEH30MBHOrO Konbua. U XMMUYECKMMU CBONCTBaMn GeH30-
na: OoTHocuTenbHast YCTOMYMBOCTb K OKUCIIEHWMIO, CKITOHHOCTb K peakumsaM 3amMeLleHus,
TEPMOXMUS TMAPUPOBAHUA U cropaHus 6GeH3ona, ero obpasoBaHNA B pamMKax OUCMpO-
NOPLMOHMPOBaHUS LMKNOrekceHa («HeobpaTumbin katanuad» 3enuHckoro). m-MO 6eH3o-
na, xapakTepHble NpuU3HaKM apoMaTU4yHOCTK, npaBuno Xwkkena. HebeH3onaHble apoma-
TUYEeCKne cuctembl. PUsnyeckne CBOMCTBA M OCHOBHbIE CMEKTParibHble XapaKTepPUCTUKU
GeH3ona n ero romonoroB. Peakuum apomaTuUyeckoro aSnekTpodUibHOro 3aMeLleHus
(n30TOMHBIN OBMEH, CynbdUPOBaHME, HUTPOBAHME, rarloreHnpoBaHWe, ankunmpoBaHue,
aumnupoBaHue). 3HayYeHne peakunn 3NeKTPOPUITBHOrO 3aMeLLleHNs Kak OCHOBbI MeTOL0B
nepepaboTkM apoMaTUYECKUX YrNeBO4OPOAOB. TT-, O -KOMMMEKChbl, NeHTaAneHUNbHasa TT-
3MIEKTPOHHAas cuctema, eé HecesasbiBatowaas MO 1 xapaktep pacnpeneneHusi 3neKTpoH-
HOW NMIOTHOCTU. BnunsaHne 3amectutenen B 6E€H30MBHOM KOSMbLEe Ha M3OMEPHbLIN COCTaB
NPOAYKTOB U CKOPOCTb peakuuun. Peakunn pagukanbHOro 3aMeLlleHns v npucoeamHeHuns.
T-KomnnekcoobpaszoBaHMe apeHOB C nepexoaHbiMn MeTannamu. AskunbeH3onbi. Cno-
coObl MONy4YeHNss U NCNONb30BaHNE peakLmi anknnn-poBaHusa 1 aumnmpoBaHusa 6eHsona,
peakuusa Bropua-®uttura. Xvmmumyeckme cBoUCTBa. Peakuumn anekTpodunbHOro 3amelye-
HUS1 B BEH30BHHOM KOSbLe M OCOBEHHOCTM OpUEeHTaunmn B aTUX peakuusx. NpoToHnpoBa-
HMe nonuankundeHsonos, obpaszoBaHMe CTabWIbHbIX AapPEHOHMEBLIX MOHOB. [e3ankunu-
poBaHue, OUCMPOMNOPLMOHMPOBaHNE, U3oMepusaumsa ankunbeHsonoB. Peakunn pagu-
KanbHOro 3amelleHnsa B 6okoBon uenu, 6eH3nnbHasa TT-anekTpoHHas cuctema. Okucnu-
TeNbHbIE NPEBpPAaLLEHUs anknnNbeH3050B, peakunun gerngpupoBaHms U UX NPOMbILLIIEHHOE
3HayeHue Ansa nonyvYeHun ctupona v AnMBMHUNGEH30MNa, nonMmepM3aunsa n cononnmepu-
3auma 3TUX CoeaMHEHN, OCHOBHbIE MYTU MCMONb30BaHUA NONIMMEPOB Ha X ocHoBe. de-
HunauetuneH. JugpeHun- u mpugheHusiMemaH, nx nosydeHne n ceonctea. KMCNoTHble
cBoKMCTBa yrnesogoponos, wkana C-H kncnoTHocTn, kapbaHUOHbLI U dhakTopbl, onpeae-
NALWNE NX OTHOCUTENBHYIO CTabUNbHOCTb. [IndeHnnaTaHbl, CTUNLOEeH, TonaH. Andenun,
crnocobbl ero nonyyeHusi, ctpoeHue. lNpeacraBneHnss O BNUSIHUM 3aMecTuTenen Ha ner-
KOCTb B3aUMHOIO BpaLLEHUS MU CTENEHb KONMaHapHOCTU BEH30MbHbIX Konel. 3aBUCUMOCTb
COMPSHKEHNA MeXAy WX TT-9NEeKTPOHHbIMU CUCTEMaMW OT CTEMNEeHW KOMnfiaHapHoOCTU U eé
NPOSABNEHUS B 3MEKTPOHHbBIX CMEKTpaxX NPOoun3BOAHbIX AndeHuna. ApoMaTUYHOCTb ande-
HUNa, peakunmn 3NeKTpodUnbHOrO 3aMeLLEHNS, OPUEHTaALNS B 3TUX peakumsax u BnNusiHue
Ha Heé 3amecTutenen. HagpmanuH, ero NCTOYHUKKN. I30Mepurst 1 HOMEHKNaTypa nNpoms-
BOOHbIX HadTanuMHa, ero 3feKTPoOHHOE CTPOEHME N apOMaTUYHOCTb. XMMMYECKME CBON-
CTBa HadTanumHa: KatanuTuyeckoe rmapupoBaHNe N BOCCTAHOBMEHNE HATPUEM B KUAKOM
amMmMunake, oKMCneHne 1 BNusiHue 3amMecTuTenen Ha HanpasreHne 3Ton peakuuun. Peakuun
3NEeKTPOUBHOrO 3aMeLLEeHNs, PaKTOpbl, BIIMAIOLWLME HA OPUEHTALMIO B 3TUX peakumsx,
NX TEXHMYECKOEe 3HaYeHue Ansi CMHTe3a NPou3BOAHLIX HadTanuHa. AHmpauyeH. 3ome-
pUs 1 HOMEHKNaTypa npom3BoaHbiX. CMHTE3 aHTpaueHa 13 coeguHeHnn 6eH30MbHOro ps-
Aa. ONEeKTPOHHOe CTPOEHME U apoMaTM4YHOCTb. Peakumm rmapupoBaHUsl, OKUCIEHWUS,
ANEKTPOPUNBHOIO NPUCOEANHEHNS N 3aMeLLeHns. POTooKMCIEHNE N hoToANMEPU3aLUS.
AHTpaueH B AMeHOBOM cuHTe3e. PeHaHmpeH. /I3omepus 1 HOMeHKNnaTypa Npon3BogHbIX.
ONEKTPOHHOE CTPOEHME M apOMaTMYHOCTb. Peakumm rmapupoBaHUs, OKUCIEHUS, SNek-
TPOUNBHOIO NPUCOEANHEHNS U 3aMELLIEHUSI.

Onmuyeckasi uzomepusi op2aHU4Yeckux coeQuHeHul. XVparnbHOCTL MOJSEKyn u
€€ nposiBfieHne B ONTUYECKOWN aKTUBHOCTU COegMHEHUA. ACUMMETPUYECKUIA aTOM Yyrnepo-
aa. AbcontoTHaa KoHdpurypaums. NpoekunoHHble hopMyrbl. QHAHTUOMEPBLI U pauemMaTbl.
CoegvHeHna ¢ AByMS aCUMMETPUYECKMMM aTOMaMK yriepoga, gMactepeoMepsbl, 3puTpo-
n Tpeo-gopmbl, Me3o-dopma. CBA3b MeXAy YMCNIOM aCMMMETPUYECKNX aTOMOB yrrepoaa
N Yncrnom ctepeomsomepoB. Pauemusaums. MNpuHumnel pasgenenuns pauematosn. [NoHaTme
06 acmmmeTpunyeckom cuHTese. NpeacraBneHnsa o6 oNTUYECKON aKTUBHOCTM COEANHEHUN,
He coAepXalumx aCMMMETPUYECKOro aTomMa yrnepona. lasioeeHnpou3eooHbie yarieeo-
dopodoe. Knaccudpukauus. ManoreHnpounssoaHble Tuna Csp3-Hal. MoHoranoreHankaHsi,
NX M3omepusi 1 HoMeHknaTtypa. Cnocobbl obpa3oBaHUsa CBA3W yrrepoa-ranoreH, eé no-
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NAPHOCTb M 3aBUCMMOCTb OT CTPOEHUNSA YrNeBOOOPOAHOrO pagnkana v npupoael atoma ra-
noreHa. XmnMmn4yeckme CBOMCTBA MOHOrasnoreHasnkaHoB: HyKneogunbHoe 3aMelleHune aTto-
MOB rarfioreHoB v aermaporarnoreHMpoBaHue, npeacraBneHne o MexaHuamax Snt, Sn?, En?,
En’ 1 X 060CHOBaHUE AaHHBIMU KUHETUKM U CTEPEOXMMUN. BniMsiHMe pasnunyHbix gpakTo-
poB (CTpOeHue ranoreHarnkaHa, npMpoaa U KOHUeHTpauus Hykrneodwuna, npMpoga pactso-
puTens n KkatanmsaTtopa) Ha Ux CoOoTHoLleHne. BoccTaHoBneHMe ranorekankaHoB BOAOPO-
AOM, MX B3aMMOLENCTBME C MeTannamu: obpasoBaHWe MeTansiopraHMyeckux coeguHe-
HUIA, peakums Bropua. ManoreHnpoussoaHble Tuna Csp?-Hal. ManoreHankeHsl U ranoreHa-
peHbl. MeToapbl cnHTesa. CTpoeHne n 0COB6EHHOCTU peakuMoHHOW cnocobHoCTU. ManoreH-
npoussogHble Tuna Csp-Hal. ManoreHankuHbl. CTpoeHne, CUHTE3, peakumoHHasi cnocob-
HOCTb.

AnkaHonbl. 3omepusi, knaccudpukaums, HomeHknatypa. Cnocobbl BBeaeHusa rmg-
POKCUIBHOW TPYMMbl B MOJSIEKYNY: NPUCOeUHEHMe BoAbl K ankeHam, rugponms cesasm C-
Ha1, BocctaHoBneHne kapboHUTbHON N CROXKHOIMUPHON rpynn, CUHTE3bI C NOMOLLLIO Me-
TannopraHnyecknx coegmHeHun. MNpomMblwneHHble cnocobbl Nony4YeHns NPocTenwnx an-
KaHOMOB. JNeKTpoHHasa npupoaa v nonspHoctb ceaden C-O n O-H, BogopoaHasi cBA3b,
€€ nposiBfieHMe B CBONCTBAX M CMNEKTPasibHbIX XapakTepUCTUKax ankaHosioB. XuMnyeckue
CBOMCTBA: KUCIOTHO-OCHOBHbIE CBOWCTBA, 3aMeLLeHne rMapOKCUNbHOW Tpynnbl Npu gen-
CTBMM MUHEpanbHbIX M OpraHUYecKUX KWUCIOT, UX ranoreHaHrMapuaos, Aerngparauus,
aTepudukaums. NpucoeanHeHne ankaHosoB K ankeHam, ankmHam, obpasoBaHmne npocTbIX
adupoB. Baanmogenctene ¢ kapboHOBbIMU KUCHIOTaMN U UX Npon3BoaHbiMU. OKUCEHne
n germgpartaumna cnnuptoB. OCHOBHbIE NYyTU NpUMEHeEHUs). dPeHonn u e2o 2omosioau. Ho-
MeHknaTtypa, nsomepusi. Cnocobbl BBeAEHUA MMMAPOKCUITbHOW FPynnbl B apoMaTudeckoe
KONbLO: LLENOYHOE NaBfieHne Cornen apoMaTniecknx cynbgoKUCOoT, rMaponiva ranoreH-
NPON3BOAHbIX apeHOoB, Coren AMa3oHUSA, KYMOJSTbHbIN cnocob nonyvyeHnsa geHonoB. Xumu-
yeckume comncTBa. KUCNoTHOCTL, 06pasoBaHMe OEHOMNATOB, NPOCTbIX U CIOXHbIX 3UPOB.
Peakumn anekTpouiibHOro 3ameLleHus: rasioreHMpoBaHne, cynbdupoBaHue, HUTPOBa-
Hue, ankunupoBaHue. OCOBEHHOCTU UX NPOTEKaHMs U npoBedeHusa. eperpynnupoBka
CNOXHbIX achmnpoB peHonos. KoHaeHcaumsi ¢ KapOOHUNbHBIMU coeanHeHnamu. Kapobkeu-
nuposaHune deHosnoB. nMgpnpoBaHMe N oOKUCNEHNE.

AnbOdea2udbl u kemoHbI. Knaccndurkauus, nsomepus, HomeHknaTtypa. Cnocobbl 06-
pa3oBaHUsA KapOOHUITBLHON TPYNMbl: OKUCIIEHNE U OAErnMapUpPOBaHME CNMPTOB, MTMAPONN3 re-
MUHanbHbIX OUranoreHnpon3BOAHbIX, O30HOMN3 N OKUCAUTENbHOE pacliensieHne anke-
HOB, rMagpaTtaumsa anknHoB, OKCOCUHTE3. CNMHTE3 OKCOCOEaUHEHMUI U3 KapOOHOBbLIX KMCNOT
N X MPOU3BOAHBLIX. JNEKTPOHHOE CTPOeHWe KapOOHWUNBLHOW rpynnbl, OCHOBHbIE CrEK-
TpanbHble XapakTepucTukn u usnyeckne ceomctea. Xmmumyeckne cBoncTBa. Peakuuum
HYKNeoUNbHOro NpPUcoeanHeHus: rnagpaTtaums, obpasoBaHne dMUCynbUTHbLIX NPON3BOS-
HbIX, B3aUMOOENCTBME CO CnMpTamMu, ranoreHBogoposdamMn, NATUXNOPUCTbIM dOCdOopOomMm,
rMOopoKCUNaMmHoOM, aMmmHamu. [eomeTpudeckas M30MepUsi OKCMMOB, MeperpynnupoBka
BekmaHa. OkucneHve m BOCCTAHOBNEHWE anbaerngoB U KeToHOB. BoccTaHoBuTenbHoe
aMUHUpoBaHue. [[anoreHMpoBaHue anbaerMaoB U KeTOHOB. KeTo-eHonbHas TaytoMepus u
CBsi3aHHble C HEW CBOMCTBA OKCOCOEAMHEHWW. AnbAONbHO-KPOTOHOBAsS KOHAEHcauusi, eé
MEeXaHW3M Mpu KUCNOTHOM N OCHOBHOM KaTanuse. lNonumepusaumsa anbgerngos. Apoma-
mudyeckue anb0e2udbl U kemoHbl. Crneunduryeckne cnocodbl cnHTesa. OCoBEeHHOCTN UX
CTPOEHUS U peakLMoHHOM cnocobHocTn. HenpedenbHble okcocoeduHeHusi. Knaccudpum-
Kaumsi, HomeHknaTpypa. ObLme MeToabl CUHTE3a COMPSPKEHHbIX HENpeaenbHbIX anbaeru-
AO0B N KETOHOB: OKUCIIEHME arfiKeHOB MO ansfiMiibHOMY MOJSIOXKEHUIO U CAUPTOB ansiMibHOro
TMNa, KPOTOHOBAsi KOHOEHCALMsi OKCOCOEAUHEHWN. DNEKTPOHHOE CTpoeHme. XumMuyeckue
CBOMCTBA: KaTanuTuyeckoe rmapupoBaHne, BOCCTAHOBMEHNE KOMMMEKCHbIMU rMapuaamu
meTannos, cnmptamn. OcobeHHOCTM peakLmin HyKNneounbHOro npucoegmHeHuns. BuHuno-
rma. TIoHATHE O KeTeHax, UX CTPOEHUU N peakuMOHHOM CrnoCOBHOCTU. XUHOHBLI. [Monyye-
HMe opTo-, napa-6eH30XMHOHOB N HA(PTOXMHOHOB. XMMU4YECKME CBOMCTBA: O0bpasoBaHune
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MOHO- U IMOKCUMOB, NPUCOeANHEHNE ANEHOB, aHUNNHA, XJTOPUCTOro BOAOPOAa, YKCYCHOro
aHrmgpuaa. AHTPaxmMHOH: NonyyYeHne, CBOMCTBA, NPUMEHEHME.

Onpegenexve knucnot bpeHcteaa-Jloypu u Jlbtonca. lpedenbHble MOHOKap6OHO-
eble kucsiombl. Knaccugpumkaumsa n HomeHknatypa. Metoabl CUHTE3a: OKUCIIEHNE YrNeBo-
A0opoaoB, CNUPTOB, anbAernaoB, CUHTE3bl C UCMNOMb30BaHMEM MeETanIoopraHM4Yeckux co-
€ONHEHUN, MarioHOBOrO0 M aLeTOYKCYCHOro 3adupoB, rMApPONU3 amMmuaoB, HUTPUIIOB WU
CNOXHbIX 3cpmpoB. CTpoeHne KapOokcunbHOM rpynnbl. Xumuyeckne csonctBa. Kucnot-
HOCTb N €€ CBA3b CO CTpoeHneM morekyn. ObpasoBaHmne NPom3BOAHbLIX KapOOHOBbLIX KUC-
NOT: CONEewn, CNOXHbIX 3PUPOB, ranoreHaHrMapuaoB, aHrMapuaoos, HUTPUITOB, aMUAOB.
BaanmHoe npeBpalleHne kapboHOBbBIX KACIOT U MX NpoM3BoaHbIX. BoccTaHoBneHne u ra-
NoreHnpoBaHue KUCrnoT. Peakumm anekTpomnbHOro 3aMeLLeHns B LMKNe apoMaTU4eCKmnx
KapboHOBbIX KMCAOT. OCHOBHbIE MYyTU NPUMEHEHNSA KAapOOHOBBLIX KUCNOT M UX NPOU3BOA-
Hbix. HenpedenbHble MOHOKapboHoe8ble Kuciomsil. Knaccudukaums, metoapl nonyye-
HUA a, B-HenpeaenbHbIX KapOOHOBLIX KMCAOT. ONEKTPOHHOE CTPOEHUE, B3aUMHOE BIUS-
HWe OBONHOM CBA3M U KapbokcunbHOW rpynnbl. PeakumoHHass cnocobHoCTb. BaxHenwune
npeacTaBUTENN: akpunoBasi, MeTakpunoBasi, ofienHoBas KUCroTbl. XKupbl.

AnudaTuyeckme n apomatTnyeckue HuUTpocoeauHeHns. Knaccudgpumkaums m Ho-
MeHknatypa. Cnocobbl NonyyYyeHus: HATPOBaHME yrreBoaopoaoB, 0bMeH atoma ranoreHa
Ha HATPOrpynmny, CUHTE3 apOMaTUYECKUX HATPOCOEANHEHMIA N3 apOMaTUYECKUX aMUHOB
yepes CoNu ANasoHUs. DNEKTPOHHOE CTPOEHNE HUTPOrPYMMbl, XapakTep ee BIUsSHUS Ha
HaCbILLEHHbIN N HEHACbILLEHHbIN YrNeBO4OPOAHbIE paguKanbl. Xummyeckne ceonctsea. Ka-
TanuTn4eckoe rmgpuposaHme, BOCCTaHOBMNEHME B KUCINOW, HENTParibHOWN U LLIESTOYHOMN
cpenax. C-H KMCNOTHOCTb 1 CBsAA3aHHbIE C HEW CBOMCTBA anudaTnyecknx HUTpocoeanHe-
HWIN: ranoreHNpoBaHne, HUTPOBaHWE, KOHAEHCALMS C KAPOOHMUBHBIMW COEANHEHUAMN,
npucoeanHeHne K ABOMHOW CBA3N, aKTUBUPOBAHHOW 3MEKTPOHOAKLEeNTOPHLIMWN 3aMeCTu-
Tenamu. TayTomepusi HATPOCOEAMHEHNI N peakumn aun-popmbl. CBONCTBaA apomaTuye-
CKWUX HUTPOCOEANHEHWI. Peakumm anekTpounbHOro 3ameLleHns, BAMstHUe HUTPOrpynmbl
Ha UX CKOPOCTb U opueHTauuto. NonnHnTpoapomMaTnyeckne CoeaANHEHNS: peakumnm Ya-
CTMYHOrO BOCCTAHOBIEHWS, HYKITEOUITbHOE 3ameLLleHne HATporpynnbl. HuTponpounasoa-
Hble Tonyona: okucneHune, C-H KNCNOTHOCTb 1 CBA3AHHLIE C HEW peakuun.

Anugamuyeckue amuHbl. Knaccugukaums n HomeHknatypa. Cnocobbl nonyyeHus,
OCHOBAaHHbIE Ha peakumsax HyKNneodurbHOro 3aMeLLEHNS B ranoreH-, okCu- 1 aMMHOMpPO-
N3BOOHbIX anudaTnyecknx 1 apoMaTnU4eCcKnx yrrineBogopoaoB, peakunax BOCCTaHOBNEHUS
HUTPOCOEONHEHMWIA, a30TCOAEPKALLMX NPOM3BOAHBLIX KAPOOHUMNBbHBIX COeANHEHN 1 Kapbo-
HOBbIX KWUCIOT, NeperpynnmMpoBOK aMnaoB U ruapasvaoB KapOboOHOBbLIX KUCNOT. QNEeKTPoH-
HOEe CTPOEHNEe aMUHOrpynmbl, 3aBMCUMOCTb OT NPMPOAbI PaaMKarnoB, CBA3aHHbIX C aTOMOM
asoTta. [lpocTpaHcTBEHHOE CTpoeHne aMunHoB. Pusnyeckne CBOMCTBA, UX CBA3b CO CMO-
COBHOCTLIO aMMHOB K 06pa3oBaHN0 BOAOPOAHbIX CBA3EN. Xnmmyeckmne cesonctea. OCHOB-
HOCTb M KMCMOTHOCTb aMWHOB, 3aBUCUMOCTb OT MpUpOAbl YrineBOAOPOAHbIX paguKanos.
BaanmopencTemne ¢ anekTpodubHbIMM peareHTamu: ankunnmpoBaHue, OKCUankunmpoBa-
HWe, auMnupoBaHWe, B3aMMOOENCTBME C a30TUCTOM Kucnoton. OkucneHue anudaTtuye-
CKMX N apoMaTnyeckmx ammHoB. OCHOBHblE NPeaCcTaBUTENN aMUHOB M NYTK UX NpaKTU4e-
CKOro MCnosnb30BaHus. ApomMamu4yeckue amMmuHbl. CBOWCTBA: B3aMMOAENCTBME C 3reK-
Tpodhmnamm, COOTHOLLEHUA MEXAY PA3NUYHBIMM HanpaBneHnsaMmn 3aTmux peakuunn. Ocoben-
HOCTW NPOTEKaHMA peakunin anknnnmpoBaHMs U CynbprUpoBaHUS apoMaTUYECKNX aMUHOB.
CynbdammnHoBas kucnoTta u cynbdammuaHbie npenapatbl. AUMIMpoBaHNE apoMaTUYECKMUX
aMMHOB M €ro UCnosib3oBaHWe Ansi NPOBEeAEHUs peakuui ranrioreHMpoBaHNS U HUTPOBa-
HUs. [JnasoTMpoBaHMe apoMaTMyecKux amMuHOB. BaxkHenwmne npegcraButenu n nx npak-
TUYECKOe NPUMEHEHNE.

ONEeKTPOHHOE CTPOEHMe, KaTUOH AMa30HMSA Kak SNeKkTpodunbHbl peareHT. Baanmo-
npeBpaLLeHnst pasnuyHbiX opM anasocoeanHeHnn. Peakunmn conen anasoHusd, npoTeka-
loWne C BblAENEHMEM as30Ta, U MX UCMONb30BaHME AN NONyYeHUs (PyHKUMOHAamNbHbIX
NPOM3BOAHbIX apOMaTUYECKNX COeauHEHNIN. Peakummn conen gmasonust, npotekarwime 6es
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BblaeneHus asorta. AsocoyeTaHue, AMaso- U asococTasnsgowme. 3aBUCUMOCTb YCrOBUM
npoBedeHus a3ocodeTaHus oT Npupodbl azococtasnsowen. CUHTE3, 3MEKTPOHHOE CTPO-
€HMe M CTPYKTYpHble 0COBEHHOCTM asokpacuTenen. MeTunopaHX M KOHro-KpacHbIN Kak
npeacTaBUTeENn Kpacutenen, Cnonb3yeMblx B KayecTBe MHAMKATOpoB. BoccTtaHoBneHve
conen OuasoHUS U a30COedUHEHUN, UCMONb30BaHNEe 3TUX peakumi Ons CUHTe3a Npowus-
BOAHbIX rMapu3nMHa n amuHoB. Conuv OMa3oHUsA Kak peareHTbl apunmpoBaHus apomaTuye-
CKUX COeANHEHUN.

Knaccudgpmkaums wn  HomeHknatypa. [lpocTtenwve  a-anblez2udo- u Q-
KemoHokucsiomsl. [lonyyeHne n3 KeTOHOB, KAPOOHOBLIX KMCMOT U UX NPON3BOAHBLIX. XU-
MUYECKME CBOMCTBA KaK MPOSBiEHUE XapaKTepHbIX CBOWCTB ABYX (PYHKLMOHAmNbHbIX
rpynn. B-Anbde2udo- u B-kemoHOKuc/omsl, crneymduka nx CBOUCTB. CIOXHO3(hMpHas
KOHOeHcauus. ALEeTOYKCYCHbIN acup, ero C-H KMCNOTHOCTb M TayTomepusi, obpasoBaHune
MeTannMyeckmx Npomn3BOAHbIX, X CTPOEHWe, ABONCTBEHHAA peakuMoHHas CrnoCOBHOCTD.
CuHTe3 Ha OCHOBe aLeTOYKCYCHOro adpmpa KeToHOB M KapboHOBLIX K1CnoT. KoHaeHcaums
C OKCOCOEANHEHUAMU, NPUCOeNHEHNE K BOWNHOM CBSA3W, aKTUBMPOBAHHOW 3M1EKTPOHOAK-
LenTopHbIMK rpynnamMmn. Peakumm no kapOoHUNbHOM rpynne aueToykCycHOro agupa.

Okcukapb6oHunbHble cOoeOuHeHUs1 U WX Hanbonee xapakTepHble XUMUYECKMNe
conctea. MoHocaxapudbi n nx knaccudukaums. Ctepeonsomepusi, KOHpUrypaumoHHbIe
pagbl. KonbvaTto-uenHaa Taytomepusi, MytapoTtaums. Peakumm, ncnonb3yemble Ons BbISC-
HEHUS1 CTPYKTYPHbIX CTEPEOXUMUYECKUX XapaKTePUCTMK MOHOCaxapuaoB: OKUCIIEHME U
BOCCTAHOBIMEHWE, ankunuposaHue, obpasoBaHue (peHunrMapasoHOB U 03a30HOB, nepe-
XOAbl OT HU3LWMX MOHOCaxapuaoB K BbiCWUM 1 obpaTtHo. [Ju- u nonucaxapudbi. Pacnpo-
CTpaHeHune yrneBodoB B Npupoge v NyTn nx npakTU4eCcKoro NCnosib30BaHus.

AmuHokucniomsi. Knaccudukaums n HomeHknatypa. CTpyKTypHble TuMbl Npupoa-
HbIX aMWUHOKUCIOT, CTEPEOXUMUSA N KOHpUrypaLumOHHble paabl. CUHTE3bl 3 KETOHOB Yepes
UMaHrMapuHbl, U3 ManoHOBOro adupa, ranoreH- u KeTtokapboHoBbIX KMCNoT. MeToabl CUH-
Tesa 0-aMWHOKUCAOT M3 HenpedenbHbIX U AUMKapboHOBLIX KMCAOT. KNCIOTHO-OCHOBHbIE
CBONCTBA aMUHOKUCIIOT N 3aBUCMMOCTb UX cTpoeHus oT pH-cpenbl. ObpasoBaHe npons-
BOOHbIX NO aMWHO- U KapboHunbHOW rpynnam, 6eTauHbl. BaaumogencTemne ¢ asotuctom
kucnoTon. MNpesBpalleHuns, npoTekaoLlme Nnpn HarpeBaHm aMMHOKUCIIOT, NX 3aBUCUMOCTb
OT B3aMMHOro MONOXeHUst PYHKUMOHANbHbIX rpynn. NenTUaHbIi CUHTE3 U ero TexHu4e-
CKO€ 3HayeHue. AHTpaHuNoBasi U N-aMMHOBEH30MHast KUCNOTbI: CMHTE3, CBOWCTBA, Npu-
MeHeHune. benkun. Knaccudpukauma. Metogbl gokasaTenbCcTBa NOAMNENTUOHOMO CTPOEHUS.
YcTaHOoBMEHMe aMWHOKMUCIIOTHOrO CcocTaBa W NOcneaoBaTeNlbHOCTM aMWHOKUCIOTHBIX
doparmeHTOB B nonunenTuaHon uenu. BropmnyHasa ctpyktypa. OCHOBHbIE (hyHKUMM BenkoB
B XXU3HEeAEeATeNbHOCTM OPraHM3mMoB.

lMamuyneHHble 2emepoyukbl ¢ 0OHUM 2emepoamomMomM (pypaH, TMOEH, NUp-
pon). O6bwune meToabl CMHTE3a M B3aMmonpeBpaweHusi. 3aBUCMMOCTb CTENEHU apoma-
TUYHOCTWU OT MPMPOAbI reTtepoaTtoMa M ee BNUSHWE Ha OCOBEHHOCTU B3aMMOAEWNCTBUS C
anekTpodunamn. Peakuuu rugpupoBaHusi, okucneHus. ®ypdypon n TnodeH-2- anbaerng,
nupocnunaesas kncnota. KucnoTHble CBOMCTBaA nNUpposa 1 UxX UCNoNb3oBaHWE B CUHTE3E.
KoHoeHcaumss nuppona ¢ dopmanbgerngom u  MypaBbUHOW  KUCIIOTOW. [Muppon-2-
anbaerng v ero npespaLleHns B NOpguH. NUpponbHbIN LUK Kak CTPYKTYPHbIA doparMeHT
NpUPOAHbIX coeauHeHun. IHgon u ero npoussogHble. MeToabl NOCTPOEHNA UHAONBHOMO
A4pa, OCHOBaHHbIE HA MCMNOJSIb30BaHUM apoOMaTUYECKMX aMWHOB U apunrngpasoHoB. Xu-
MUYEeCKMe CBOWCTBA MHAOMA Kak aHarnora nuppona, CUHTe3 BaXXHeWWwux npoun3BOOHbIX.
MpencraBneHns o NPUPOAHbLIX COEANHEHUAX NHOOMBHOIO psiaa, UHAMTO.

LllecmuyneHHble 2emepoyUKSIbl. ¢ OOHUM 2emepoamoMoM [MpuanH n ero ro-
MOJSIOM1, U3OMEPUS U HOMEHKNaTypa NPou3BoAHbIX. APOMATUYHOCTb U OCHOBHOCTb MUPU-
AWNHOBOTO LMKMA, NPOSiBIIEHWE HYKIeOMUNbHbIX CBOMCTB: peakunn ¢ anekrpoduriammn no
aTtomy asoTa u obpasoBaHue N-okmcu. OTHOWEHNE NUPULMHA U ero rOMOSIOrOB K OKUCITN-
Tenam, rmgpupoBaHue MMpUOUHOBOIO UMkna. BnunaHme retepoatoma Ha peakuMOHHYH
CMOCOBHOCTb MUPUAMHOBOIO LMKMa B LENIOM W ero oTAenbHbIX MONoXeHun. Peakuun
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ANeKTpodUbHOro 3amMeLleHns B sape nupuanHa u ero N-okucu. Peakumn Hykneodunb-
HOro 3ameLleHusa Bogopona n atoMoB ranoreHoB. C-H KMCNOTHOCTb METUITbHOW rpynnbl B
3aBMCUMOCTU OT €€ pacnosioXXeHUs B NMUPUANHOBOM SiApe U NPOosiBEHME B XUMWUYECKUX
CBOMCTBAx MUKOSIMHOB. BnusaHue nonoxeHna goyHKUMOHANbHOW rpynnbl B KOMbLE Ha CBOU-
CTBa OKCU- N aMUHONUPUANHOB, TayTOMepus okcunupngnHos. Conu NnMpnanHus, paclien-
neHve nupuanHosoro sapa. lNpeactaBneHns 0 NPUPOAHbLIX COeAMHEHUAX U NleKapCTBeEH-
HbIX CpeACcTBax NPOU3BOAHbLIX NUPUANHA. XUHOMNWH N ero npocrtenwme npoussoaHbole. Me-
TOAbl NOCTPOEHUSA XMHOSIMHOBOIO Spa, OCHOBAHHbIE HA peakunax aHUNnHa ¢ rmmuepuHoM
N KapOOHUNBbHLIMK coeanHeHnAMN. CXOACTBO M pasnnums XMMUYECKMX CBOMCTB NUpUanHa
N XMHOMNWHA.

Bonpochbl K 3K3aMeHy:

1. Twunbl XMMUYECKON CBSA3M B OpraHUYeCcKnx coeanHeHusx. X oCHOBHbIE XapaKkTepucTu-
Kn. Mbpuansauus. Baammoceasb peakuMoHHOW CNOCOOHOCTU C 3MEKTPOHHbBIM CTpOe-
HUeM.

2. OnNEeKTPOHHble ahdeKTbl B OpraHMYeckon XumMmn. NHAYKTUBHbBIN addekT, addekT co-

NPSXKEHNS B OpraHN4ecknx coeanHeHusx. Npumepsl BANSHUSA Ha CBOMCTBA OpraHu4ye-

CKMX MOMEKy” (KMCNOTHO-OCHOBHbIE CBOMCTBA, peakLuMoHHasi CNOCOBHOCTD ).

Knaccudumkauma peakumi B OpraHM4eckon Xumumn. Tunbl pearnpyowmx YacTuy, mexa-

HU3Mbl OpraHUYeCcKnX peakuuni.

AnkaHbl. MeTobl NONy4YeHNs, CTPOEHNE, XMMUYECKMEe CBOMCTBA, NMPUMEHEHME.

AnkeHbl. MeToabl NonyyYeHus, CTPOEHUE, XMMUYECKne CBONCTBA, NPUMEHEHNE.

AnkuHbl. MeToabl NONy4YeHNs, CTPOEHNE, XMMUYECKMe CBOMCTBA, NMPUMEHEHME.

AveHbl. Knaccundpukauma, metogbl MNofyyYeHusi, CTPOeHWe, XMMUYeCKue CBOWCTBA,

NpUMEHeHNe.

ApomaTtunyeckme coeaunHeHusi, 6eH3on u ero romonorn. Metogbl NonyyYeHus, cTpoe-

HWe, XMMUYeckme CBOMCTBa, NPUMEHEHME.

9. Knaccudukauma ranoreHnpon3BodHblX yrneesogoponos. MeToabl NonyyeHus, cTpoe-
HWe, XMMUYeckmne CBOMCTBa, NPUMEHEHME.

10. OgHoaToMHble cnupTbl. PeHonbl. MeTogbl Nony4vyeHus, Knaccudukaumus, CTpoeHue,
XUMUYECKME CBONCTBA, NPUMEHEHME.

11. MoHokap6oHuUnbHbIE coeamHeHna. MeToabl Nony4YeHns, CTPOEHNE, XMMUYECKNE CBOM-
CTBa, NMPUMEHEHME.

12. MoHokap6oHoBbIe kMcnoTbl. Cnocobbl NONy4YeHnst, CTPOEHNE KapOOKCUNBHOW rpynnbl,
XUMUYECKNE CBOUCTBA.

13. ®yHKUMOHaANbHbIE NPOU3BOAHbLIE MOHOKapOOHOBbLIX KUCNOT (ranoreHaHrnapuabl, aH-
rmapuabl, CRoXHble adupbl, amuabl, HATPUNbI). XMMUYECKMe CBOWCTBA, CNocobbl no-
ny4vyeHus.

14. AnudaTtnyeckme 1 apomatmyeckme HUTpocoeanHeHusi. CTpoeHme, XuMmnyeckne cBom-
CTBa, CNocobbl NONyyYeHus.

15. AmuHbl. Knaccudumkauma, CTpoeHue, XMMUYecKue CBOMCTBA, Cnocobbl nonyveHus.
[nasocoegnHeHns, conu apunamasoHus, NPUMEHEHNe B OpraHNYeCKoOM CUHTE3e.

16. AMuHokucnoTbl. Knaccudgukauus, CTpoeHne, n3omepusi, XMMmn4eckne CBOMCTBa. 3Ha-
YeHue a-aMUHOKUCHOT.

17. 'mapokcukapboHoBble KUCnoThl. Knaccudukaumsi, CTpoeHne, n3oMepusi, XuMmnyeckue
csonctea. OkcokapboOHOBbIE KUCNOTbI. ALLETOYKCYCHbIN 3dunp, NPUMEHEHNE B OpraHu-
YeCKOM CUHTEe3E.

18. Knaccudpukaumsa yrnesogos. MoHocaxapuibl, knaccudgukauus, cTpoeHue, Taytome-
pUsl, XMMU4yeckme CBOMCTBa.

19. MAaTMYNEeHHble reTepouunknbl C OOHUM reTepoaToMoM (NUPPOn, dypaH, TMOMEH, MH-
Ao1). ApOMaTUYHOCTb, XMMUYECKME CBOMCTBA, CMNOCOOLI NOMy4YeHNS.

20. WecTtnuneHHble reTepounksibl C OgHUM retepoatomMom. MNupuaunH, xmHonuH. LecTu-
YfieHHble reTepouuknbl ¢ ABYMS reTepoatoMamu. NupumMmnguH n ero npounsBOAHbIE

w
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(ypaumn, 6apbutypoBas kucnota). ApOMaTUYHOCTb, XMMUYECKME CBOMCTBA, CNOCOObI
Nnony4eHus.

NuTepartypa:

1. TpaBeHb, B.®. OpraHudeckas xvumua : B 3 T. : [yuebHOe nocobue ansa cTyd. BY3OB,
0byu4. no cneumanbHoctn 020201 - dyHaoameHTanbHas U npuknagHas xmmus] / B.O.
TpaBeHb .— Mockea : BUHOM. JlabopaTtopus 3HaHun, 2013.

2. lMetpoB A.A. OpraHuyeckas XUMUS: Yy4eOHUK ONA CTYAEHTOB XWM.-TEXHOSI. BY30B U
dak. / A.AlNetpos, X.B. banbaH, A.T.TpoweHko; nog pen. M.[l. CtagHudyka.- 5-e
n3g., npepab. n gon.- Cr16.: Mean ®epopos. — 2004. — 621 c.

3. Cwmut B.A. OcHOBbI COBpeMEHHOro opraHuyeckoro cuHtesa / B.A. Cmut, A.l. Qunb-
mMaH — M.: BuHom — 2009. — 750 c.

4. Wnuen 3. OcHoBbl opraHuyeckon ctepeoxumun / 3.Unuen, C. Bannen, M. Jown; nog
pea. A.A. bpeguxuna. — M.: BuHom. — 2007. — 703 c.

5. bakctoH LU. BBegeHne B cTepeoxvmuio opraHuyeckmx coeauHeHun / L. BakcToH,
C.PobepTc. — M.: Munp — 2005. — 311 c.

6. AHosckas J1.A. CoBpeMeHHble TeopeTudeckue OCHOBbI opraHudeckon xmmum / J1LA.
Anosckada. — M.: Xumusa, 1978. — 357 c.

7. Hennang O.A. OpraHnyeckas xumns: y4ed. onga cTygeHTOB XUM. crneunanbHOCTEN BY-
308 / O.4. Hemnang. — M.: Bbicwiasa wkona, 1990.-751 c.

8. LepbaHb A.UN. OpraHuyeckas xumuna / A.WN. LepbaHb. — BopoHex: n3g-so0 BopoHex.
yH-Ta, 1998. -358 c.

9. KonteBa H.WN. 3agauu n ynpaxHeHns no opraHudeckon xumumn / H.W. Kontesa, J1.B.
MouceeBa, A.C. ConosbeB. — BopoHex: nsg-so BopoHex. yH-Ta, 1995. — 126 c.

Hay4yHasa cneunanbHocTb 1.4.4 ®duanyeckasas xumusa

Xumunyeckas TepmoanHamMmka

OCHOBHblE MOHATUA TEPMOANHAMMKUN: U3ONIMPOBAHHBIE N OTKPbITbIE CUCTEMBI, paB-
HOBECHbIE 1 HEPaBHOBECHbIE CUCTEMbI, TEPMOAMHAMNYECKME NEPEMEHHbIE, TemMnepaTypa,
WHTEHCMBHbIE N OKCTEHCUBHbIE NEPEMEHHbIE. YpaBHEHUS COCTOsIHMSA. Teopema O CcoOoT-
BETCTBEHHbIX COCTOAHUSX. BrpnanbHble ypaBHEHNSA COCTOSHUA.

MepBbIK 3aKOH TepMoauHaAMUKKN. TennoTa, paboTa, BHYTPEHHSSI QHEPTUSA, HTamNb-
nus, TennoemMkocTb. Kanopuyeckmne koadpdpuumneHTsl. 3akoH Necca. CtaHgapTHbIE COCTO-
SAHUSA U CTaHA4ApPTHbIE TENNOTbl XMMUYECKUX peakuun. 3aBUCMMOCTb TEMMoBOro adpdekra
peakuun ot Temnepartypbl. Popmyna Kupxroda. Tabnuubl cTaHaapTHbIX TepMoguHaMK-
YECKMX BENMUYUH U UX NCNOSb30BaHME B TEPMOAMHAMUYECKMX pacyeTax.

BTopou 3aKOH TepMOAUHAMMKN. DHTPOMNUS N €€ U3MEHEHUS B 0BpaTMMbIX N HEOB-
paTuMbIX npoueccax. Teopema KapHo — Knayauyca. PasnuyHble wkanbl Temneparyp.

dyHpoameHTanbHble ypaBHeHust [nbbca. Xapaktepuctnyeckne dyHkumm. Tepmoau-
Hamuyeckne noteHumnanol. JHeprus [Mb6ca, aHeprusa enbmronbua. YpaBHeHus Makc-
Benna. YCcrnoBus paBHOBECUS U KPUTEPUM CaMOMNPON3BOSIbHOMO NPOTEKAHUSA NPOLIECCOB.

YpaBHeHune 'mbbca — Nenbmronbua. Pabota n Tennota xummyeckoro npouecca. Xu-
MUYeckue noteHumnansl. TepMmoguHaMmmnyeckne noTeHumansl ngeanbHOro U pearbHOro ra-
308B. JleTydecTb. Kputnyeckoe coctosiHme. 3aBUCUMOCTb JaBrieHUst OT TemnepaTypbl Npu
a3oBbix nepexogax. YpasHeHue Knanenpona-Knayasuyca. QHeprua 'mbbca xmmmndeckom
peakuuun. BnusHue TemnepaTypbl Ha TeEpMOAMHAMUYECKME NOTEHUMANbI.

XumMunyeckoe paBHoBecue. YCNoBue XMMUYECKOrNO paBHOBECUS. 3aKOH OENCTBYHO-
Wnx mMacc. PasnuyHble BMObl KOHCTaHT paBHOBECUS M CBA3b MeXxay Humu. N3oTepma
BaHT-INohpa. PaBHOBECHBIN BbIXOA NPOAYKTOB XMMUYECKOW peakumn. BnnaHne gaBneHus
Ha NonoXeHue paBHOBECUA. 3aBUCUMOCTb KOHCTaHTbl PaBHOBECUSA XMMWYECKOW peakumnm
OT TeMnepaTtypbl. YpaBHEHNA M306apbl 1 M30XOPbl XMMUYECKON peakumn. PacyeTbl KOH-
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CTaHT paBHOBECUSA XMMUYECKUX peakunin C UCNonb3oBaHMeM Tabnuy, cTaHgapTHbIX 3HaYe-
HUM TepMOgMHaAMUYECKUX (PYHKUNIW. TpeTbe Havano TepMoanHaMuku. Pacyet KOHCTaHTbI
paBHOBeCUS peakuuu nNpu 3agaHHon TemnepaTtype. Metop LLBapumaHa-TemkuHa.

TepmoauHamMmuka pacTBOopoB. PasnnyHble TUnNbl pacTBOpoB. Cnocobbl BblpaXXeHns
cocTaBa pacTBOpOB. VgeanbHble pacTBopbl, obuiee ycrnoBue maeanbHOCTM pacTBOPOB.
[laBneHne HachbIWEeHHOro napa Xuakux pacTtBopoB, 3akoH Paynsa. HenpearnbHble pacTtBo-
pbl 1 nx ceonctea. Metoa aktnBHocTen. KOadpduLUMEHTbI aKTUBHOCTU U UX onpeaeneHue.

CtaHpapTHble COCTOSIHUA MpU onpeferieHun XMMUYECKUX NOTEHLMANoB KOMMOHEHT
pacTBopoB. CUMMETpPMYHAA U HECUMMETPUYHAA CUCTEMbI OTCYETA.

KonnuratuBHble CBOMCTBaA pacTBOPOB. MIaMeHeHMe TemnepaTypbl 3aMep3aHus N Ku-
neHnst pacteopoB. Kpuockonusa. 96ynmockonma OcmoTunyeckme sisnenus. MapumanbHble
MOJIbHblE BENUYMHBI, NX onpeaenenne ana 6uHapHbIX cuctemM. YpasHeHune 'mbbca — [io-
rema.

PyHKUMA CMelleHns Ona uaeanbHbIX U HengeanbHbIX pacTBopoB. [pefenbHo pas-
GaBneHHble PacTBOPbI, aTepMarbHble N perynspHble pacTBopbl. 3aKOHbI PacTBOPUMOCTMW.
YpasHeHue Wpepepa.

da3oBoe paBHOBecHue. [MOHATUA KOMMOHEHTa, dha3bl, CTeneHn ceoboabl. Ycrnosue
¢aszoBoro pasHoBecud. [MpaBuno gas mbbcea.

OAOHOKOMMOHEHTHbIE cUcTeMbI. [lnarpaMmbl COCTOSHUA BOAbI, cepbl, pocdopa u yr-
nepopa. ®asosble nepexoabl NepBoro poaa. YpasHeHue KnanenpoHa — Knaysuyca.

[BYXKOMMNOHEHTHbIE CUCTEMbI. PasnuyHble gnarpaMmmbl COCTOSHUS OBYXKOMMOHEHT-
HbIX cucTeM. PaBHOBeCHE XMOKOCTb — Nap B ABYXKOMMOHEHTHbIX cucTemax. 3akoHbl [Mb-
6ca — KoHoBanosa. A3eoTponHble CMECH.

TpexkoMMnoHEeHTHbIE cucTeMbl. TpeyronbHuk MNmbbcea.

YcnoBsue orpaHMYeHHOM pacTBOPUMOCTU. [duarpamMmbl COCTOSIHUSA «TemnepaTtypa-
cocTaB» Ans OrpaHUYEHHO CMELUMBAIOLLMXCA XNOKOCTEN.

[MeperoHka ¢ BoasiHeIM napoM. ['eTepoaseoTpon.

3akoH pacnpeaeneHus HepHcta. JkCcTpakums.

TepmoamMHamMuka NoBepxXHOCTHbIX siIBNeHUNn. Aacopbuus. NoBepxHOCTb pasgena
¢a3. CBobogHass MOBEPXHOCTHAs SHEPrusi, NMOBEPXHOCTHOE HaTshKeHWe, M3bbITOYHbIE
TepMoanHamMumyeckme QYHKLMM MNOBEPXHOCTHOro crnod. WM3MeHeHne nOoBEPXHOCTHOro
HaTSHKEHUs1 Ha rpaHuue XMOKOCTb — nap B 3aBUCMMOCTU OT Temnepartypbl. Agcopbums.
ApncopbeHT, agcopbart. NpuumHbl agcopbumn. Buabl agcopbumn. uHammyeckum xapak-
Tep agcopbUNOHHOrO paBHOBECUS.

M3oTepmbl agcopbumn. YpasHeHue [eHpu. KOHCTaHTa agcopOuUMOHHOrO paBHOBE-
cus. YpaBHeHue JlaHrmiopa. Aagcopbumsa n3 pactBopoB. YpaBHeHue bpyHayapa — OmeTta —
Tennepa (B3T) ona nonumonekynapHon agcopdunn. OnpegeneHne nnowagm noBepxHo-
cTn agcopbeHTa.

Xumunyeckas kuHeTuka. Katanus. CKoOpoCTb XumMmnyeckon peakuuun. KoHcTaHTa cko-
pocTh. KMHeTU4YeCcKknin 3aKOH OeNCTBYOLLNX Macc. MopagoKk U MONEKYNApPHOCTbL peakunu.
MpocTble 1 cnoxHble peakunn. MeTogbl onpeaeneHust nopsiaka peakuun. MNoHaTne o nu-
MuUTUpytowen ctaagmnm. KnHetmyeckue ypaBHeHUs ONsi peakunin HyneBoro, NepBoro n BTO-
poro nopsigka. KnHetnka CnoXHbIX XMMUYeCKUX peakuun. MNMpuHUun KkBasmcTaumMoHapHOCTU
BoaeHwTenHa-CemeHoBa.

Teopun XMMNYECKON KUHETUKN. 3aBUCUMOCTb KOHCTaHTbl CKOPOCTM OT TeMnepaTypbl.
YpaBHeHne AppeHuyca. QHeprusa aktmBaumnm. Teopusa nepexogHOro COCTOSHUSA. OHTPO-
NMa N SHTaNbMNUs akTMBaumMn. Teopus akTUBMPOBAHHOIO KOMMJSIEKCA B MPUMEHEHUU K MO-
HOMOMEKYNSPHBIM peakuusm.

Katanuna. O0wme npuvHUMnbl katanusa. FoMoreHHbl katanni. KUcnoTHO-OCHOBHbLIN
katanus. YpaBHeHne bpeHcTepa. AsTokatanus. ['eTeporeHHbln katanuid. OnpegeneHuve
CKOPOCTU reTeporeHHoOn KaTtanuTuyeckon peakuuun. Ponb agcopbumm B KMHETUKE retepo-
FeHHbIX KaTanuTUYEeCKNX peakumm.



21

AKTUBHOCTb U CENEKTUBHOCTb KaTarin3aTtoposB. SHGDFMH aKTMBauun KatarmTn4eckmx

peakumi.

Bonpochbl K 3K3aMeHy:

1.

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

OCHOBHbIE MOHATMA XUMNYECKON TEPMOANHAMUKN. [1epBbIi 3aKOH  TEPMOLMHAMUKM,
BHYTPEHHSAS 3Heprus, aHTanbnus. Tennota u paboTta pasnuyHbix npoueccos. Kanopu-
yeckme KoaPUUNEHTbI, TENNOEMKOCTb.

Tepmoxmmna. 3akOH NOCTOSIHCTBA CyMM TennoT [ecca u ero cneacremsa.  3aBucCK-
MOCTb TeNNoBoro acpdekra oT TemnepaTypbl, ypaBHeHne Kupxroda.

BTopon 3akoH TepMoOAMHAMUKN. DHTPONUSA pasnU4YHbIX NPOLLECCOB; NPUHLMN BO3pac-
TaHusa SHTponuKu. PacyeT aHTpONUM XMMUYECKOWN peakLnw.

dyHaoameHTanbHble ypaBHeHust [Mb6ca. Xapakrepuctmyeckme yHKUnn. TepmoanHa-
Muyeckne noteHumansl. Kputepum camonpomsBONbHOIO MPOTEKAHUS MPOLLECCOB U
paBHOBecus. TepMoanHaMmu4eckne noTeHumansl naeansHoOro 1 pearnbHOro rasos. Jle-
Ty4yecTb.

3aBMCUMOCTb AaBneHus oT TemnepaTypbl Npu a3oBbixX nepexonax. YpasHeHne Kna-
nevpoHa-Knaysuyca.

OHeprusa 'mbbca xmmuyeckon peakumm n ee pacyet. BnvsHue TemnepaTypbl Ha Tep-
MOAMHaMMYeckne noteHuyunansl. YpasHeHue 'mbbca-lenbmMmronsua.

YCnoBme XMMMYECKOro paBHOBECUA. 3akOoH OEUCTBYHOLWMX Macc. PasnuyHble Buabl
KOHCTaHT paBHOBECUS U CBA3b MeXay HMMWU. PaBHOBECHbIN BbIXO4 NPOAYKTOB XUMU-
YecKkon peakumu. BnuaHve gaeBneHus Ha NonoXxKeHne paBHOBECKS.

3aBMCUMOCTb KOHCTAHTbl PaBHOBECUS XMMWYECKOW peakumMn OT TemnepaTypbl. Ypas-
HeHUs1 n3obapbl U N30XOPbl XMMUYECKOW peakuuun. TpeTbe Hayano TepMOAMHaAMUKK.
PacyeT KoHCTaHTblI paBHOBeCUSI peakuuMuM Mpu 3agaHHonm TemnepaType. MeTtoq
LBapumaHa-TemkuHa.

PasnnyHble Tunbl pactBopoB. Cnocobbl BbipaXeHna cocTaBa pacTBOPOB. MaeanbHble
pacTBopbl, 00Llee ycnosme naeansHOCTU pacTBOPOB.

[laBneHne HacbIWEeHHOro napa Xuakux pacTtBopoB, 3akoH Payns. HenpgeanbHble pac-
TBOpPbI U X CBOMCTBA

KonnuraTuBHble CBOMCTBA pacTBOPOB. MIaMeHeHne TemnepaTtypbl 3aMep3aHns N Ku-
neHunsa pacteopoB. Kpnockonus. 36ynunockonms OCMOTUYECKNE SABNEHUS.
MapuunanbHble MOMbHbIE BENUYMHBLI, X onpeaeneHue Ans GuHapHbix cuctemM. Ypas-
HeHne Mbbca — [diorema.

MoHATNA KomnoHeHTa, pasbl, cTeneHn csoboabl. YcnoBue (ha3oBOro paBHOBECUS.
MpaBuno ¢as3 Mbbca. dunarpamma coctosiHusa. Pas3oBble Nepexonbl NEPBOro poaa.
OHeprusa 'mbbca npu ¢ha3oBbIX NpeBpaLLEHNSX.

PaBHoBecuKe XnOKOCTb — Nap B ABYXKOMMOHEHTHbIX cucteMax. 3akoHbl mbbca — Ko-
HoBasnoBa. A3e0TpPOmMHbIE CMeCH.

TpexkoMnoHeHTHbIE cUCTEMBbI. TpeyronbHuk Mbbca. Ycnosme orpaHNYeHHON pacTBo-
pumMocTu. [lnarpamMmmbl COCTOSHUSA «TemnepaTypa-cocTaB» ANd OrpaHUYeHHO CMeLlun-
BalOLLMXCA Xnakocten. 3akoH pacnpeneneHms HepHcTa. QkcTpakums.

Apncopbuus. AgcopbeHT, agcopbart. NpununHel agcopbumn. Buabl agcopbumm.
N3oTepmbl apgcopbunn. YpaBHeHne NeHpu. KoHcTaHTa agcopOumMOHHOro paBHOBECHKS.
YpaBHeHue Jlanrmiopa. Agcopbumsi M3 pacTBopoB. YpaBHeHue bpyHayapa — OmeTta —
Tennepa (B3T) ana nonumonekynspHon agcopbuunn

Xumuyeckasi KuHeTuka. MpuHUMNBbI XMMUYECKON KUHETUKN. 3aKOH AEUCTBYIOLLMX Macc.
Jinmutupytowasa crtagms. KuHeTnka npocTbiX U CIIOXHbBIX XMMUYECKUX peakunn. MNpuH-
uun KkBasnctaumoHapHoctn bogeHwTenHa-CemeHoBa. Teopum XMMUYECKON KUHETUKN
3aBUCMMOCTb KOHCTaHTbl CKOPOCTM peakumn OT Temnepatypbl, ypaBHeHNEe AppeHuny-
ca. OHeprusi, IHTPONUA 1 IHTaNbNUA akTMBauMn. Teopus NepexogHoro COCTOSHUS.
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Teopus akTMBMPOBAHHOIO KOMMJSIEKCa B NPUMEHEHUN K MOHOMOMEKYNAPHbLIM peakum-
aM.
Katanus. 'OMOreHHbIn, reTeporeHHbIN 1 KNCNOTHO-OCHOBHLIW KaTanus. ABTokaTanus.

Nurepartypa:

1.

2.

3.

10.

11.

12.

13.

14.

15.

MpuroxuH N. Xumnyeckasa tepmoamHamuka / V. MpuroxuH, P. Oeden. - M.: BUHOM,
2009. — 533 c.

Ceprees I.b. HaHoxumung : yuebHoe nocobue / I.b. Ceprees. — M. : KOIY, 2007. — 333
C.

YopkeHpopd . CoBpeMeHHbIN KaTanua n xummyeckasa kuHetuka / N.YopkeHgopd, X.
HanmaHTtcBegpant. — JonronpyaHein : Intennekt, 2010. — 504 c.

MmeHcoopd M. TepmoanHamuyeckas Teopusa CTPYKTYPbI, YCTOMYNBOCTU U (PNyKTyaLmi
[ M. MmeHcpopd, U.P. MpuroxuH. —M.: YPCC, 2003. — 273 c.

BaxuH H.M. TepmoguHammnka gns xumukoB / H.M. BbaxwuH, B.A. VBaHyeHko, B.H.
MapmoH. —M.: Xumus, 2002. — 406 c.

Ponayrui B.UA. dunsmnkoxummna nosepxHoctn / B.U. PonayruH. — M. : LUYT1 NHTennekT,
2008. — 568 c.

MpuroxuH U. CoBpemeHHasa TepmogmHamuka. OT TeNNoBbIX ABUraTenen go guccuna-
TUBHbIX CTPYKTYp : YuebHuk [/ W.MpuroxuH, [O.KoHpenyaou; [lep. ¢ aHrn.
KO.A.laHnnoe.a, B.B.benoro noa pea. E.lMNM.AreeBa .— M. : Mup, 2002 .— 461 c.
dunsnyeckaa xumma : B 2 kH. / K. C. KpacHos, H. K. Bopobbes, . H. FogHeB n ap.;
Mog pea. K. C. KpacHoBa. KH. 1: CTpoeHue BewecTBa. TepmogmHamuka .— 3-€ 13a.,
ncnp.2001.— 511 c.

BanpamoB B.M. OCHOBbI XMMNYECKON KMHETUKU M KaTanuaa : YyebHoe nocobue ans
CTyd. XuMm. pak. yH-ToB, 0by4. no cneymnansHocTn 011000 "Xumusa" n HanpasreHuo
510500 "Xumus" / B.M. banpamos ; Nog pea. B.B. JlyHuHa .— M. : Academia, 2003
—251c.

Ctpombepr A.l'. dusmyeckas xumms : Y4ebHUK ansa ctyd. By3oB, 0byd. No Xum. crneuu-
anbHoctam / A.l'. Ctpombepr, O.1. Cemuenko ; MNMog pen. A.I' Ctpombepra, 5-e naa.,
ncnp. — M. : Bbicw. wk., 2003 .— 527 c.

dusnyeckaa xumms : TeopeT. N NpakT. pyKoBOACTBO: Y4eb. nocobue onga ctyq. Xum.-
TexH. cney. By3oB / ABT.: b. . Hukonbckui, H. A. CmupHos, M. HO. NMaHoB v gp.; Moa
pea. b. M. Hukonbckoro .— 2-e u3g. , nepepab. un gon. — J1. : Xumus. JIeHWHrp. oTa-
Hue, 1987 .— 879 c.

Montopak O.M. TepMmoanHamMuka B (PU3NHECKON XUMUK : YHEOHUK OS1S1 XUMUYECKUX U
XUMUKO —TEXHONOormyecknx cneuymnansHocten By3oB / O.M. MNontopak .— M. : Bbicwl.
Wwk., 1991 .— 318 c.

masoe B. M. OcHoBbl omamnyeckon xummn : YyebHoe nocobue ana CTygeHToB BTY-
308/ B.M. masoB .— M. : Beicwas wkona, 1981 .— 455 c.

OmaHyanb H.M. Kypc xMmuyeckon KMHETMKM : YUYebHuK ansa ctyg. xumud. dakynore-
ToB yH-TOB / H.M. OmaHnyansb, [.I'. KHoppe .— M. : Bbicwas wkona, 1984 .— 462 c.
Cokonbckun [1.B. BBeaeHne B TeOpuo reTEPOreHHoro katanmsa : YyebHoe nocobue
ansa ctya. xvm. cney,. sysoB / [1.B. Cokonbckun, B.A. py3b .— 2-e n3g., nepepabort. u
pgononHeHHoe — M. : Bbicwl. wkona, 1981 .— 215 c.

Hay4yHas cneunanbHocCTb 1.4.6 dnekTpoxumms

PaBHOBeCHble CBOMCTBa 3NeKTponutoB. /OH-OMNONbHOE B3aMOAEWCTBUE W

NPUYNHBI YCTOMYMBOCTU MOHHBLIX CUCTEM. TepMOAMHaAMUYECKMEe N MOAESIbHblE MEeTOAbl
pacdeTa 3Heprum conbBaTaumm. XMMmMYeckas n peanbHas dHeprun conbBaTauun. HTPO-
nua conbBaTauun MOHOB. [nHamMmyeckas Teopusi conbBaTaumm M nNoHATMe ob oTpuua-
TenbHOW rngpartaunn. TepmognHamMuka pacTBOpPOB anekTtponutoB. KoadpduumneHTbl ak-
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TMBHOCTU MOHOB W MeTOAbl UX ornpeaenieHvsi. PaBHOBeCUs B pacTBopax 3reKTposivTOB.
MeToabl onpegeneHna KOHCTaHT paBHOBeCUSA. Teopust KUCMOT U OCHOBaHUN. Buabl MOH-
MOHHOro B3aMMOAENCTBUS B pacTBOpax areKkTponuToB, accoumaums MoHoB. BeiBog ypas-
HeHun Teopun [debas—Xokkens ons noTeHuMana MoHHOM atMmocdepbl 1 aAnsa koadduum-
eHTa aKkTuBHOCTU. [NpumeHeHne Teopumn [debas—Xokkens K pacTBopam CUMbHbIX U cna-
BbiX anekTponutoB. CoBpeMEHHOE COCTOSIHME TEeOpUW PacTBOPOB IMEKTPOSNMTOB. Twunbl
pacTBopuTenen n nx ceoncrtea. Knaccmnukauma MoHHbIX peakuun. lNpoTonutnyeckoe u
aBToOMNpoTONUTMYECKoe paBHoBecus. BoagopoaHbin nokasaTtens. bydepHble cBoncTBa pac-
TBOpOB. ConbBonu3 (rmaponus). MloHHble peakumm CTyneH4aToro KomnnekcoobpasoBaHus
N cTynenvaton guccounauuun. OKUMCNUTENbHO-BOCCTAHOBUTENMbBHbIE peakumn. OcobeHHOo-
CTM MOHHbIX peakuuin B NpucyTcTBumM TBepaon dasbl. mapaTtoobpasoBaHue. Nponsseae-
HWe pacTBOPUMOCTH.

HepaBHOBecCHbIe siBNeHNA B pacTBopax anekTponutoB. Cnocobbl MmacconepeHo-
ca B pacTBopax 3nekTponuTos: auddysus, murpaums U KOHBeKUus. YpasBHeHus HepH-
cTa—3nHwTenHa u HepHcta—IInaHka. Ouddy3moHHbIM noTeHuman. JNekTponpoBoa-
HOCTb pacTBOpOB. [MoOHATME yaeNbHOM N MONAPHOW 3NEeKTPonpoBOAHOCTU. BrnvsaHue KoH-
ueHTpaummn n Temnepatypsbl. [paBuno Konbpaywa. KoHgyktomeTpusa. dunsmnyeckne OCHo-
Bbl Teopun [ebasn-Xtokkens-OH3arepa. InekrpodopeTndeckoe M penakcaumoHHoe Top-
MOXeHune. OddekTbl BuHa n [ebas-®PanbkeHrareHa. OddekTt dapages B pacTBopax
cnabblx 3NeKTpPoNUToB. 3aBUCUMOCTb NOABMXHOCTU MOHOB OT MX NPUPOAbl, TMNa pacTBo-
puTensi, TemnepaTypbl U KOHUEHTpauum pacteopa. pasuno BanbaeHa-lNucapxesckoro.
CTokToBCKMI paguyc. Yncna nepeHoca u Metoabl nx onpeaenenus. onumepHble anek-
TponuTbl. PacTBopsbl, cogepxalme CofbBaTUPOBaHHbIE ANEKTPOHbI. OJIEKTPONPOBOAHOCTb
HEeBOAHbIX PaCTBOPOB, pacniaBoB 1 TBEPAbIX ANEKTPONnToB. CynepuoHuKNn.

paHuua pasgena 3apsbkeHHbIX a3. [BOMHOM 3MEKTPUYECKUU CIOoN. Jrnek-
TpoKanunnsapHble aBneHna. Knaccndurkauma mexdgasHbix rpaHml. SNEeKTPOXMMUYECKNIA
noTeHuman. YCnoBus anekTpoXMMmMYeCcKoro paBHoOBeCUS Ha rpaHule pasgena ¢as. [Ason-
HOWM anekTpuyecknin crnon. CTpoeHne ABOMHOMO 3fIEKTPUYECKOrO Criosi. QNEMEHTbI TEOPUN
N'yn-HanmeHa-'pema. MeTogbl N3ydeHusi CTPYKTYpbl U CBOMCTB ABOWHOMO 3M1EKTPUYECKOro
cnosi. OCHOBHOE ypaBHEHUE 3NEKTPOKaNUNIISPHOCTH.

TepMmoaMHaMuKka paBHOBECHbLIX 3M1IEKTPOAHLIX CACTEM. JNeKTpPoAHble NOTeH-
umanbl. dneKkTrpoxumuyeckme uenu. [oHATME 06 INEKTPOXMMUYECKOM MNoTeHuunane.
YcnoBue anekTpoXMMmMYeCcKoro paBHOBECUS Ha OTAENbHOM MexXasHOM rpaHuLEe 1 B anek-
Tpoxmmunyeckon uenun. Ckaykn noTeHumana Ha rpaHvuax pasgena gas; pasHOCTU NOTeH-
unanoB anbBaHu 1 BonbTa. [MoOHATME 3MeKTPOAHOro noTeHuuana; ctaHgapTHbIA 3Anek-
TpoaHbIM noTeHuman. YpasHeHne HepHcTa. KoHuenuma anekTpOHHOro paBHOBECUS Ha
rpaHuLEe a3nekTpoa—pacTBop. B3anMmHble npeBpaweHusi XMMUYEeCKOW N 3NeKTpU4eCcKom
3HEpPrnn B anekTpoxumMmnyeckom cucteme. lNpaBuno 3anmcu paBHOBECHOW raribBaHUYECKOM
uenun. CBA3b HaNpsKeHUs1 Lenu ¢ NnoTeHunanamu otaenbHbIX anektpogos. Cucrtema 3Ha-
KOB 3MEKTPOAHbIX MOTEHUMAnoB M HanpskeHun uenen, pekomengaumm UHKOMAK. Ceasb
HaNPsXKeHUs1 3NeKTpoxMMmuyeckon uenu ¢ ee csobogHon aHeprnen mbdca. OcCHoBHOE
YPaBHEHNE 3MEKTPOXMMUYECKON TepMOAMHaAMuKN. YpaBHeHna HepHcta wn [mnbbcea-
lenbMronbua ons HanpsbkeHus uenu. BrivsHue Temnepatypbl U OaBfeHUs1 Ha Hanpsihxe-
HWe Lenu U paBHOBECHbIV 3NeKTPOAHbIN noTeHuyunan. Knaccudukaums anekTpoaHbIX paB-
HOBECHbIX cucTeM. AnekTpoa | poga. YpaBHeHue HepHcta. CTaHOapTHbLIM 3MNEKTPOAHbIN
noTeHuuan n ero UCNosib3oBaHMe B KavyeCTBe Mepbl OKUCINTEITbHO-BOCCTAHOBUTESLHON
cnocobHocTn. Psa HanpsbkeHnn. Onektpoabl Il poga. OKMCIUTENbHO-BOCCTAaHOBUTENBHBLIE
anekTpoabl. Npasuno Jliotepa. MloHooGMeHHbIE MeMbpaHbl. PaBHoBecue [oHHaHa. Mewm-
OGpaHHbI noTeHuman. OCHOBbI TEOPUM CTEKNAHHOrO anektpoaa. oHcenekTuBHbIE anek-
TPOAbl C TBEPOOM M Xnakon membpaHown. Ma3oBbie anekTpoabl. [loTeHuman BogopoOAHOro
anekTpoga B KMCNouW U wenovHon cpene. KncnopoaHsin anektpos. uarpamma E-pH ans
BOAbl. AP Y3NOHHBLIN NOTEHUMan Ha rpaHule pacTBOpPOB C OOMHAKOBbLIM pacTBopuUTe-
nem. Pac4yet gudpdysmoHHoro noteHuunana. ®opmyna NeHgepcona. Metogbl SnMMUHNPO-
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BaHNA Mg dy3MOHHOro noTeHumana. Knaccugukaymnsa sanekTpoxmMmuyeckux (ranbBaHuye-
ckux) uenen. Pusmnyeckne yenu. KoHueHTpaumoHHble uenu | u Il poga 6e3 nepeHoca. Npo-
CTble N CNOXHble XuMuyeckne uenu. NoteHunomeTpus n ee posnb B (PUSNKO-XUMNYECKNX
nccnenoBaHusIx.

KuHeTuka anekTpoxmmuyeckux peakuuu. [lonapmnsauusa anektpoaa. lNepenanpsike-
Hue. MNpuynHbl NepeHanpskeHus unu nonspusauun. NMepeHanpsxeHne ctagun nepexona
3apsga, auddysum, Kpuctannusaumm n XMMMYeCKoN peakumnn. QHeprna akTmBaunm anek-
TPOLHOW peaKkumnn B yCNoBUSX 3aMeaneHHoro nepexoaa 3apaga. KoapduumneHT nepeHoca
3apsga, Tok o6MeHa, reteporeHHas KOHCTaHTa CKOpocTu. BonbTamnepHble xapakTepucTu-
KN HapYXXHbIX 3NIEKTPOAHbIX peakumin. YpaBHeHue batnepa-donbmepa. Ero pelueHne npu
HU3KMX U BBICOKUX MepeHanpsXeHuax. BrvsHue CTpykTypbl OBOMHOrNO 3MEeKTPUYECKOro
CNoS Ha KMHETUKY CTaauun paspsaga-noHnsaumm. Kaxywmmnca Tok obmeHa. Teopus guddy-
3MOHHOro nepeHanpsxeHus. MNpeaeneHbI ANPEY3NOHHBI TOK. 3aBUCMMOCTb TOKa OT Mo-
TeHumana npu ctaumoHapHon anddyaunm k nnockomy anektpoay. | n 1l 3akoHbl ®Puka. Kon-
BEKTMBHas M dysna K BpallaroLemMycs OMCKOBOMY ariekTpoay. YpaBHeHue JleBuya ans
npegenbHoro Anddys3noHHOro Toka. BocctaHoBneHne monekynspHoro kucrnopopa. Pe-
XUM CMeLUaHHON AN PY3NOHHO-INEKTPOXMMUYECKON KNHETUKN. Cnocobbl BbligeNeHNs Ku-
HeTM4YecKoro Toka. [NepeHanpskxeHne XMmMm4eckon peakumn. [OMOreHHbIN U reTeporeHHbIN
XUMUYECKME MpoLecChbl B 3NEKTPOAHOMN KMHETUKE. KaToAaHoe BblaeneHue sogopoaa. Oc-
HOBHblE MapLUpyTbl peakuuun BblaeneHuss sogopoda (Ponbmep, Nenposckun, Tadens).
BrnivsHue npupogbl MeTanna Ha nepeHanpsbkeHne npouecca BblaeneHus sogopoaa. bes-
GapbepHbil U 6e3akTMBALMOHHLIN pa3psg WMOHA TMOPOKCOHUSA. [lepeHanpsikeHue Kpu-
ctannm3aumn. Obwme npeacraBneHns o0 TepMmogmMHamuke 3apoasbieobpasoBaHus. Oco-
GeHHOCTN reTeporeHHon 2D- u 3D-Hykneaumn. ONEKTPOXUMUYECKUA N ANDPPY3NOHHBIN
PEXMMBbI HyKIeaunn. dnekTpoocaXaeHne MeTansios U CryaBoB.

OCHOBbI TeOpuUM KOpPpPO3UM U 3alMUTbl MeTansoB. TepMoauHamuKa npolecca
Koppo3uun. CtaumoHapHble noTeHuyunansl. KuHeTuka Kopposuu, gnarpamma OBaHca. Pacyet
TOKa U NoTeHumana caMmopacTBOpPEHUs U3 NoNsapmusaumnmoHHblxX Kpusblx. MaccmBHocTb. Oc-
HOBHble BWAbl KOPPO3UOHHLIX MOPaXeHUn (A3Ba, MUTTUHI, KOPPO3WOHHOE pacTpecKuBa-
Hue). MHrmbutopHas 3awmTta. AHOOHAA M KaTogHas 3awmTa.

Bonpochbl K 3K3aMeHy:

1. WoH-gunonbHoe B3aMMogenCTBUE N NPUYMHBI YCTOMYNMBOCTU MOHHBIX CUCTEM. Tepmo-
ANHaMUYecKkne n MoferbHble MeToAbl pacyeTa 3Heprum conbBaTaunmn. Xmmumyeckas v
pearibHas 3Heprun conbBaTaunn.

2. TepmoguHamuka pactBopoB anekTponuToB. KoaddumuneHTbl akTMUBHOCTM MOHOB U Me-
ToAbl UX onpeaeneHusi. PaBHoBecusi B pacTBopax anektponutos. Metoabl onpegene-
HWSI KOHCTaHT paBHOBECUS. Teopnsa KUCNOT 1 OCHOBAHWUM.

3. Bwuabl MOH-MOHHOrO B3aMMOAENCTBUSA B pacTBOpaxX 31EKTPOSINTOB, accoumaums NOHOB.
BbiBog, ypaBHeHM Teopun [Jebas—XoKkensa ans noteHuuana MoHHOW atmocdepbl 1
Ans koaddnumeHTa akTMBHOCTM.

4. [MpumeHeHne Teopun [ebas—XIKKenNs K pacTBOpam CUMbHbIX N cnabbiX aNekTponu-
ToB. COBpEMEHHOE COCTOSIHME TEOPUM PACTBOPOB ANEKTPOSIUTOB.

5. Knaccudukaumsi MOHHbIX peakuuin. NpoTonutuyeckoe M aBTONPOTONIUTUYECKOE paB-
HoBecus. BogopoaHbi nokasaTens. bydepHble cBonMcTBa pacTBOPOB.

6. HepaBHOBeCHble ABMNEHUS B pacTBOpax 3NeKTPONUTOB: AN dY3ns, Murpaums n NoH-
Hble peakuuun. YpaBHeHuss HepHcTa—OnHwWTenHa u HepHcta—InaHka. Ouddy3non-
HbIA NOTEeHUMan.

7. TloHaTMe yaenbHOM M MONSIPHOM 3MEKTPONPOBOAHOCTU. BnusHue KoHueHTpauuu u
Temnepatypbl. 3akoH Konbpaywa. Ynucna nepeHoca u Metoabl X onpeaeneHums.

8. dusndeckune ocHoBbl Teopun [lebas — Xtokkens - OH3arepa.

OnekTpodopeTNYECKOE U penakcaunmoHHoe TopMmoxeHne. OddekTol BuHa n [ebas-
danbkeHrareHa.
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9. 3aBUCMMOCTb MOABWXKHOCTU MOHOB OT UX NPUPOAbLI, TUNA pacTBOpUTEns, Temneparty-
pbl 1 KOHUEHTpauuu pacteopa. lNpasuno BanegeHa-lNucapxeBckoro.

10. DnekTpoXuMmMYecKknin NoTeHuunarn. YCrnoBus anekKTpoXMMU4eCcKoro paBHoOBECUS Ha rpa-
Huue pasgena ¢as. [1BonHon anektpuyeckuii crnion. CTpoeHne ABOMHOMO anekTpuye-
CKOro crnosi. dnemeHTbl Teopum ['yn-HanmeHa-l'pema.

11. MNMoHaTe 06 anNeKkTPOXMMUYECKOM noTeHuuane. YCroBue 3MeKTPOXMMUYECKOro paBs-
HOBECMKSI Ha OTAENbHOM MeXdasHOW rpaHuLe 1 B aNeKTpoxmmuyeckon uenun. Ckavkm
noTeHuMana Ha rpaHuuax pasgena das. lNoHsaTMe anekTpoaHoro noteHumana; crtaH-
AAPTHLIN 9NEKTPOaHbIN NoTeHuman. YpaBHeHne HepHcra.

12. MNpaBuno 3anncu paBHOBECHOW ranbBaHW4yeckon uenu. CBA3b HaNpshKeHus uenu c
noTeHumanamm oTaenbHbIX 3NekTpogoB. CucTemMa 3HAKOB 9MEKTPOAHbIX MOTEHUManoB
N HanpsbxeHun uenen. CBA3b HanpshKeHUs SNeKTPOXMMUYECKON Lienu ¢ ee cBob6oaHOM
aHepruen [m6bca. OCHOBHOE ypaBHEHME ANEKTPOXUMMUYECKON TEPMOONHAMMKM.

13. OnekTtpoa | poga. YpaBHeHne HepHcta. CTaHgapTHbIN 3NEKTPOAHBIA NOTEHUMan n ero
MCNONb30BaHME B Ka4eCTBE MEPbI OKUCNINTENbHO-BOCCTAHOBUTENBbHOM CMOCOBHOCTH.

14. NoHooBMmeHHbIe MembpaHbl. PaBHoBecne [JoHHaHa. MembpaHHbii noteHuman. OcHo-
Bbl TEOPUN CTEKMSAHHOIO anekTpoaa. MloHCenekTuBHbIE 3NeKTPoabl C TBEPAOWN U XUa-
KO MeMBpaHoMN.

15. a3oBble anekTpoAbl. MoTeHuMan BOAOPOAHOrO 3feKTpoda B KUCMOW U LLENOYHOM
cpene. KucnopogHoeln anektpoa. Auarpamma E-pH ans sogbl.

16. MNonspusauusa anektpoga. lNepeHanpsxeHune. MNpUYNMHBLI BO3HUKHOBEHUS NepeHanps-
XeHus unu nonspusauuun. lNepeHanpsaxeHne ctaguni nepexona sapsga, amddysum,
Kpuctannuaaumm n XuMmn4eckon peakumu.

17. DOHeprua akTMBaLMu SNEKTPOAHOM peakuun B YCroOBUAX 3aMeafieHHOro nepexoaa 3a-
paga. KoadpdumumneHT nepeHoca 3apsga, Tok obmeHa, reTeporeHHast KOHCTaHTa CKOpo-
CTU. BonbTamnepHble xapakTepUCTUKN HapYXXHbIX 3NEKTPOAHbIX peakunin. YpaBHeHue
Batnepa-®onbmepa. Ero pelueHne npu HU3KNX U BLICOKUX NepeHanpsiKeHUsIX.

18. Teopusa anddyanoHHoro nepeHanpsikeHus. MNpeaensHbin AMddy3MOHHBLIN TOK. 3a-
BUCMMOCTb TOKa OT MoTeHumana npu ctaumoHapHon auddy3nmn K nriocKoMy anek-
Tpoay.

19. TOMOreHHbIN U reTeporeHHbIN XMMUYECKNE NPOLECChl B 9NIEKTPOOHON KMHETUKE. Ka-
ToaHoe BblaeneHne Bogopoaa. OCHOBHbIE MapLUPYThl peakuumn BbiaeneHns Bogopo-
na (Ponbmep, MNemposcknn, Tadens). BnuaHue npuponbl MeTanna Ha nepeHanps-
XeHue npoLecca BblaeneHnss Bogopoaa.

20. OCHOBbI TEOPUN ANEKTPOXUMUYECKON KOPPOo3nn meTannoB. ConpsikeHHble aHOAHO-
KaToAHble Npouecchl B KOppo3un. TepmoamMHamMumka npouecca Kopposuu.
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Hay4yHasa cneumanbHocTb 1.4.7 BbiICOKOMOMnEKynsApHble COeAUHEHUA

OCHOBHbI€ NOHATUA XUMUN BbICOKOMOJSIEKYNSIPHbIX COeAUHEHUMN.

BbicOkOMOeKynsapHble COeauHEHUsT Kak Hayka, o6bekTaMn uccrnegoBaHuUim KOTOPOW
ABNATCA MaKPOMOJIEKYITbl CUHTETUYECKOrO U MPUPOAHOr0 NPOUCXOXAEHUS, COCTOSALLME
N3 MHOIOKpPaTHO MOBTOPSIOLWNXCH CTPYKTYPHbIX €ANHUL, COeANHEHHBIX XUMUYECKMMU CBSA-
35MU1, 1 codepKallme B rMaBHOM Lienu aTtoMbl yriepoaa, a Takke Kucnopoga, asota u ce-
pbl. Knaccudgukaumss 1 HOMeHknatypa MOHOMepPOB, onmromepos 1 nonnmepoB. OcobeH-
HOCTU WX XMMUYECKOro CTpoeHusi. CUHTeTUYeCcKMe opraHuyeckue, anemMeHToopraHunye-
CKue, HeopraHu4eckne n NpUpoaHbIie NONUMepHI.

PusnkKa NnoIMMepoB.

OcoBeHHOCTN MONEKYNSIPHOrO CTPOEHNA NoNMMepPOoB. TMBKOCTbL NONIMMEPHbLIX More-
Kyn. TepmoaMHammnyeckass nU KuHeTudeckas rmbkoct. Mogenu nonvmepHowm uenu: cBO-
BOAHO-CoYNeHeHHas!, ¢ (OMKCUPOBAHHBLIM BarieHTHbIM YrIOM, C (OUKCMPOBAHHbBIM BasieHT-
HbIM 1 3aTOPMOXEHHbBIM BHYTPEHHUM BpaleHnem. Ctatnctnieckmi cermeHTt KyHa.

Kpuctannunyeckne nonumepbl. HagmonekynsapHasi CTPyKTypa KpucTanimyeckmx
NONMMEpPOB: MOHOKpUCTanNIbI, pubpunsbl, cHeponuThbI.

AmMopdHble nonumepbl. Tpu U3MYECKUX COCTOSHUA: CTeknoobpasHoe, BbICOKO3-
nacTtu4eckoe u BA3Ko-Tekydee. [nactndpumkaumsa nonnmepos.

MonekynsipHble Maccbl NOSIMMEPOB.

MonngucnepcHOCTb, MOMNEKYNApHasa mMacca, CTeneHb NnonvMmepusaunm, Monekynsip-
HO-MaccoBOe W MOMEKYNsipHO-YUCNEeHHOe pacnpefeneHne ormMroMepoB M MNOSIMMEpPOB.
Ctepeoxumua nonumepoB. TeopeTUyeckMe OCHOBblI W 3KCMEepUMEHTarnbHble MeTOAbl
dpakUMOHNPOBAHNA NONUMEPOB. AHaANUTUYECKOE N NpenapaTuBHoe pakLMOHMPOBaHME.

Peakuun obpa3oBaHUsA BbICOKOMOJIEKYNAPHbIX COeAUHEHUN.

LlenHasa n cTyneHyaTas nonumepusauus. [lonvmepusaums u cononumMmepusauus:
pagukanbHas, KaTUOHHAs, aHNMOHHAast U MOHHO-KOOPAMHALMOHHAsA, OCOBEHHOCTU yKa3aH-
HbIX NONMMEPU3aLMOHHbIX Npoueccos. [Nonnmepusaunsa B pactBope, B Macce, B CyCrneH-
31u1, B aMyInbCuu, B TBepaon dase. TepMmoanHamumka nonmmMmeprusaumoHHbIX NPOLEecCoB.

PapukanbHaa nonumepusaums.

Peakuuu nony4yeHnsi ofiuromepoB 1 BbICOKOMONEKYNSAPHbIX coeauHeHnin. [Nonnmepun-
3aumMa 1M cononiMMmepusauusi:  pagukanbHad, KaTUMOHHas, aHWOHHasi W WOHHO-
KOOpAMHALUMOHHAs, OCOBEHHOCTN YyKa3aHHbIX NONMMepPU3aunoHHbIX npoueccos. Monume-
pusaumsi B pacTtBope, B Macce, B CyCNeH3nn, B aMynbCcun, B TBepaon dase. TepMmoanHa-
MUKa MONMMepU3aUmnoHHbIX npoueccoB. PagukanbHas nonvmepusaumna n ee MexaHusm.
CTpoeHne MOHOMEPOB U CNOCOBHOCTb MX K nonmvmepusaumm, Metoabl MHULMUPOBAHUS.
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KnuHeTuka pagukanbHOW nonvmepusaumm u ypaBHEHWe CKOpOCTU nonvmepusaunn. Bnns-
HWe pasnnyHbiXx PakTOPOB Ha MOJSEKYNSPHYO Maccy M MOMEKYNApHO-MaccoBoe pacrnpe-
aenexHve nonumepa. NMoHATHME O ANUHE KMHEeTU4eckon uenu. VIHmbuTopbl 1 perynaTopsbl
pagukanbHon nonumepmsauun. Obpatumoe nHrMbmnpoBaHne. PagukanbHasa nonvmepusa-
una npu rmybokmx cteneHax npespalleHns. enb-adpdekt. Cnocobbl NpoBeaeHUs pagu-
KanbHOW nonumMepusauun: B Macce, pacTtBope, TBepaon ¢ase, B CyCneH3naX. OMYSbCU-
OHHas nonMMmepusaumst n ee 0cobeHHoCcTn. KnHeTnka n MexaHmambl 3MYnbCUOHHOW NOMNK-
Mepusaumu.

Cononumepusauus.

Cononnmepusauus, ee MeXaHN3M N OCHOBHblE 3aKOHOMEPHOCTU. YpaBHEHUE cocTa-
Ba cononumMmepa. KoHCTaHTbl cononvmepusaumm n nx gpusmndecknin cmolicn. Ceasb cTpoe-
HUS MOHOMEPOB C MX peaKkUNOHHOW CNOCOBHOCTLIO. BnunaHue cpeabl, 4aBrneHus n temne-
patypbl. Cxema Q-e Andpes u lMNpanca. Ctatuctmyeckue, NnpmBuTbIE N BNOK-CONONNMEPDI.

MoHHaa nonnmepusauums.

MoHHasa, kaTMOHHaA U aHWOHHasA, nonuvepusaumda. PeakunmoHHas cnocobHOCTb MO-
HOMEPOB B MOHHbIX peakuusx. KatanusaTtopbl 1 cokatanuaatopbl. MexaHn3mbl npouecca.
O6pasoBaHne akTUBHOIO LEeHTpa, pocT 1 06pbIB Lenn. CKOPOCTU afieMEHTapHbIX peakunii.
CKOpOCTb NpOLLECCOB KATUOHHOW N @aHMOHHOW MONMMeEpPU3aunn, BIMSHUE cpeabl U Temre-
paTypbl HA KMHETUKY WU NONUAUCNEPCHOCTbL obpasyrowmxca nonumepos. Npumepbl obpa-
30BaHNSA «©KMBbIX» MOMMMEpPHbIX Lenen. Cononumepusaumnsa KaTMoHHast 1 aHMoHHas. Mok-
HO-KOOpAWHALMOHHAA nonumMepmsauus 1M ee ocobeHHocTu. Katanusatopbl Lurnepa-
HatTta. VOHHO-KOOpAMHAUMOHHASA nonMMmepusauma Ha JMTUEBbIX KaTtanmsaTtopax. Me-
TansoueHoBbIN KaTanns, MexXaHn3mM 1 KMHeTuKa peakumn. CtepeoperynapHble nonumMmepsl
N ycrnoBusa nx nonydenusi. MexaHnsm ctepeocneumguyeckon nonmmepunsaunm.

CtyneH4yaTasi nonumMmepu3auus.

MonunpucoeauHeHne. MexaHnam obpasoBaHUsA NonMypeTaHoB, nonvkapbamuaos u
3MNOKCUAHbIX nonvmepos. NonukoHaeHcaums: paBHOBECHAs M HepaBHOBeCHas. Twunbl Xu-
MUYECKNX peakuuin NnonmkoHaeHcaumm. yHKUNMOHaNbHOCTbL MOHOMEPOB, ONTIMFOMEPOB U ee
3HayeHue. PeakumoHHaa cnocoBHOCTb (PyHKUMOHanbHbIX rpynn. PaBHOBecHas MOMMKOH-
AeHcauunsa n ee mexaHnsm. KuHeTnka paBHOBECHOW MOMMKOHAEHCcaUMn. 3aBUCUMOCTb MO-
NeKynspHOM Macchl nosiuMepa OT COOTHOLUEHUS UCXOAHBbIX MOHOMEPOB; NPaBUio0 HEAKBU-
BaneHTHOCTU yHKUMOHanbHbIX rpynn. Cnocobbl NnpoBeAeHUs paBHOBECHOW MONMKOHAEH-
caumn. HepaBHOBecHasa nonvkoHaecaums. Tunbl HepaBHOBECHLIX peakuui. CnocoObl
npoBefeHNs HepaBHOBECHOW NOSIMKOHAEHcaUMM. 3aKOHOMEePHOCTU HEPaBHOBECHOW NOSn-
KoHOeHcauun. MexdasHas nonvkoHgeHcaumsa. MexaHusm peakuum n ee OCHOBHbIE 3aKO-
HOMepHOCTU. HepaBHOBeCHas nonukoHAeHcauus B pactsope. CoBMecTHasd NOMMKOHAEH-
caumsa n ee xapakTepHble 0COBEHHOCTU B ClyyYae paBHOBECHOW U HEPaBHOBECHOW NOSn-
KOHAeHcauun. TpexmepHas NonMKoHAeHcaums U ee 3aKOHOMepPHOCTU. BnnsiHue dyHKLmMO-
HaNbHOCTU UCXOOHbIX COeANHEHUN. Pa3dHO3BEHHOCTb NOMMEPOB, Nofy4YaeMbiX MeTogamu
NONMKOHAEHCauunu.

XuMunyeckue npeBpaLleHUss NOSIMMEPOB.

MonumepaHanormyHble NpeBpalleHns. PeakumoHHas cnocobHOCTbL (PyHKUMOHaNb-
HbIX TPYNMN MakpOMOSEKYST U HU3KOMONEKYNSPHbIX COeANHEHUN. OPdeKTbl Lenn n co-
cedHen rpynnbl, KOHPUrypaunoHHble U KOH(opMaunoHHble addekTbl. Moagudukaums
Lennonossbl.

O6pasoBaHne HENUHEWMHbIX M CeTvyaTbliX NONMMEPOB. Peakumm CTPYKTYpUpOBaHUS
NoSIMMEPOB U UX 0COBEHHOCTU. NI3MeHeHNe CBOWCTB MONMMMEPOB B pe3yrbTaTe CTPYKTY-
pupoBaHusa. MexmonekynsapHble peakuun n obpasoBaHWe TpexMepHbIX ceTok. Peakuun
NpUCoOeanHEeHns1, OTLENNEHNS N n3oMepusaunn. BHyTpuMonekynsapHble NpeBpaLLeHns.

BynkaHunsaunoHHbIM Npouecc. HecepHasa n cepHasa BynkaHusauus. BynkaHunsauyus
KaydyKoB, aKkTMBaTopbl N yckoputenu. MexaHnam npotecca.

[decTpyKkuusa nonMmepoB U KOMNO3ULMOHHbIX MaTepuanoB.
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OcHoBHble BUAbI OECTPYKUMN. XUMNYECKaa, TepMnieckasd, TepMOOKUCITUTENbHAsA,

doTo- n mexaHunyeckasi. CtapeHune nonmmepoB. FoptoYecTb NONMMEPHbIX MaTepuarnos.

TepMOCTOVIKMe NnoJINMepPbI. TeMHepaTyprle XapaKTepuctukn rnosimmepos. TepMO-

CTONKOCTb W TENJSIOCTOMKOCTb, MeToAbl oLeHKN. OCHOBHbIE TUMbI TepMOCTOVIKMX nornme-
poB. BnusHue CTPYKTYpPbI MOﬂeKyﬂﬂpHOﬂ MaccCbl Ha TepMHU4ecKmne CBOWNCTBA.

®dusnonorm4yeckn akTUBHbIe NoNIMMepbI.
Knaccudukaums nonmmMepoB ¢ «COGCTBEHHONM aKTUBHOCTbIO» (HerTparnbHble, NoNu-

KaTMOHHbIE, MONMAHUOHHBIE, CUHTETUYECKME aHarorM HyKNemHOBbIX KUCMNOT U npeacra-
BUTENW APYrnx TUMNOB).

BO"pOCbI K 9K3aMeHYy:

1.

10.

11.

12.

MonungucnepcHoOCTb, MOMEKynsipHas mMacca, CTeneHb nonumepusauun, Mornekynsip-
HO-MacCcoBOEe U MOSEKYISPHO-YUCINEHHOE pacnpegeneHne ofiMroMepoB 1 nonume-
poB. CTPYKTYPHO-XMMUYECKNE (POPMbI MONMMEPHBIX MOJSIEKYIT.

TeopeTnyeckne OCHOBbI U 3KCNEepUMeEHTarbHble MeToAbl PPaKLMOHUPOBAHUSA MOMU-
MepoB. AHanMTU4eckoe 1 npenapaTtuBHoe (ppakLMOHMpPOBaHME.

OcoBeHHOCTU MONEKYNAPHOro CTPOEHUA NONMMepPOoB. [TMOKOCTb MONMMEpPHBIX Mofe-
Kyn. TepmoauMHammnyeckas u KuUHeTudeckas rmbkoctb. Mogenu nonvmepHon uenwu:
cBODOOOHO-COYNIEHEHHAsA, C (PUKCMPOBAHHbLIM BaSIEHTHbIM YrioM, ¢ PUKCMPOBAHHbLIM
BaneHTHbIM U 3aTOPMOXEHHbIM BHYTPEHHMM BpaweHunemM. CTaTUCTUYECKUA CerMmeHT
KyHa.

Kpuctannunyeckme nonumepsl. HaamonekynsapHasa CTpyKTypa KpucTansndyeckux no-
NMMEepPOB: MOHOKpUCTansbl, pudpunsbl, cheponuThbl.

AmopdHbie nonumepsl. Tpu U3NYECKMX COCTOSIHUA: CTEKNOOOpasHoe, BbICOKO3ANa-
CTUYECKOE N BA3KO-TeKky4Yee. [nactudukaums nonmmvepos.

Peakunn obpaszoBaHUs BbICOKOMOMNEKYNAPHbBIX COEQUHEHUN: LenHasa u cTyneH4yartas
nonumepusaums. lNonvmepusaumsa n cononumepusaums: pagukanbHasa, KaTMOHHas,
aHWOHHAA U MOHHO-KOOPAMHALUMOHHAsS, OCOBEHHOCTM yKa3aHHbIX NONMMepu3aumnoH-
HbIX NpoueccoB. [Nonumepusaumnsa B pactTBope, B Macce, B CyCMeH3un, B aMySbCUK, B
TBEpaon dhase. TepMoanHamMuKka nonmmepmsaumoHHbIX NPOLLEeCCOB.

PagvkanbHas nonumepusaums n ee mexaHusam. CTpoeHue MOHOMEPOB U CNoco6-
HOCTb MX K nonvMmepusaumnmn, MeToabl MHUUMMPOBaHUA. KuHeTuka pagukanbHOW no-
nuMepusauumn U ypaBHeHME CKOPOCTU noniMmepusaumn. BnusHue pasnuyHbix doak-
TOPOB Ha MONEKYNAPHYIO MacCy U MOJSEKynsipHO-MacCcoBOe pacrnpeaeneHne nosnu-
mMepa.

PagvkanbHas nonuvepusaums. NoHATHe 0 AnnHe KMHETUYeCcKon uenn. MHrmbutopsbl
N perynatopbl pagvkanbHon nonumepwusauuun. Obpatumoe uHrmbmnposaHue. Pagu-
KanbHasa nonumMmepusauusa npu rnybokux cteneHax npespaileHns. 'enb-adpdekT.
Cnocobbl npoBegeHnsa pagukanbHOM nonvmepusaunn: B Macce, pactBope, TBepaou
dase, B CycrneHansax. IMynbCMOHHasA nonmMmepmsaumsa n ee ocobeHHocTn. KnHetuka u
MeXaHU3Mbl 3MYJTbCUOHHOW NOSIMMEpPU3aLmN.

YpaBHeHue cocTtaBa cononumMmepa. KoHCTaHTbl cononnmMmepusaumm n nx gomsndeckmni
cMbicn. CBA3b CTPOEHNA MOHOMEPOB C MX peakuUMoOHHOM CMOCOBOHOCTLI. BrnsHue
cpeabl, AasneHusa n Temnepatypbl. Cxema Q-e Andpes m MNpaiica.

KaTnoHHas nonumepusaums. PeakumoHHasa cnocobHocTb MoHoMepoB. KaTanusarto-
pbl U cokaTanuaaTtopbl. MexaHnambl npouecca. CKOpOCTb NPOLECCOB KAaTUOHHON MOo-
numepusauuun, BnNusHMe cpenbl N TemnepaTypbl HA KUHETUKY U NONUANCNEPCHOCTb
obpasyrLmxcsa nonMvepos.

AHWOHHasa nonumepusauuns. PeakunoHHas CnocobHOCTb MOHOMepoB MexaHn3mbl
npouecca. O6pasoBaHME aKTMBHOIO LIEHTpa, pOCT U obpbiB uenn. CkopocTu ane-
MeHTapHbIX peakumn. CKOpOCTb Mpouecca aHWOHHOM NoNUMepusauuun, BIUsHUE
cpedbl U TeMnepaTypbl HA KMHETUKY M NONMMANCNEPCHOCTL 06pasyroLNXCs nonmme-
poB. [NpumMepbl 06pa3oBaHNs «KMUBbIX» NONIMMEPHbIX Lenen.
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Katanusatopsbl Uurnepa-Hatta. MIOHHO-KOOpAMHALMOHHAsS nonnMepusaumnsa Ha nutu-
eBbIX Katanusatopax. CtepeoperynsipHble nosiMMmepbl U yCrioBusa nx nonyyvyeHuns. Me-
XaHU3M cTepeocneynduyeckon nonnumMmepusauni.

MonunpucoeguHeHne. MexaHnsm obpas3oBaHWS NONMypeTaHoB, Monvkapbamuaos u
3MNOKCUAHbIX nonumepos. lNonvkoHAeHcaums: paBHOBeCHasi U HepaBHOBECHas. Tunbl
XUMUYECKNX peakumi nonmkoHgeHcaumm. OyHKUMOHANbHOCTbL MOHOMEPOB, OfNMUromMe-
POB 1 ee 3HadeHne. PeakuMoHHas cnocoBHOCTb PYHKLMOHANbHbLIX rpynn.

XumMndeckme npespaLleHns nonumepos. [NonumepaHanornyHble npespatieHuns. Pe-
aKUMOHHaA cnocOBHOCTb (PYHKLMOHAMbHbBIX FPYMn MakpOMOSEKYSl U HU3KOMOSEKY-
NAPHbIX coeauHeHUn. S deKTbl LeNU U CoceaHen rpynnbl, KOHPUIypaUMOHHbIE Y
KOH(popMaLUMOHHble adpdekTbl. Moandmkaumna uennonosbl.

O6pasoBaHne HenNWHeENHbIX U ceTyaTbIX Nonumepos. Peakunn CTpyKTypupoBaHus no-
NMMepPoB M UX 0CO6EHHOCTU. MI3MeHeHne CBOMCTB NONIMMEPOB B pe3ynbTaTte CTPYKTY-
pupoBaHus. MexmonekynspHole peakunm n obpasoBaHue TpexMepHbIX ceToK. Peak-
UUKM npucoeavHeHnd, oTwwenneHs u nsomepusauun. BHyTpMMonekynsapHele npespa-
LLEHWS.

BynkaHunsaunoHHbIM npouecc. HecepHast n cepHas BynkaHu3auus. BynkaHusauus
Kay4yKoB, aKTMBaTOpbl 1 yckoputenu. MexaHuam npouecca.

dusmonornyeckn aktTmBHble nonumepsl. Knaccudgukauynsa nonmmepos ¢ «cobCTBeEH-
HOW aKTMBHOCTbIO» (HENTparibHble, NONIMKATUOHHbIE, NOSIMAaHNOHHbIE, CUHTETUYECKME
aHanory HyKrnemHoBbIX KUCAOT 1 NpeacTaBUTENU ApYrnx TUMOB).

TepmocTonkme nonumepbl. TemnepaTtypHble XapakTepuUCcTUKM nonmmepos. Tepmo-
CTOMKOCTb U TENMOCTONKOCTb, MeToAbl OUEHKN. OCHOBHbIE TUMbl TEPMOCTOMKUX MO-
numMmepoB. BrivsiHne CTpykTypbl U MONEKYNAPHOM MaccChl Ha TeEpMUYECKne CBOUCTBA.
[ecTpyKkuns nonuMepoB M KOMMO3UUMOHHLIX MaTtepuanoB. OCHOBHble BuAbl Oe-
CTPYKLMMU: XMMUYECKasi, TepMuyeckasi, TEpMOOKUCIUTENbHas, OTO- U MexaHuye-
ckasi. CTapeHve nonumepos. [fopto4ecTb NONMMEPHbIX MaTepuaros.
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nos .— M. : Hay4Hbln mup, 2009 .— 380 c.

Mnata H.A. MakpomMonekynsipHble peakunn B pacnnaBax n cMecsix nosiMmepos. Teo-
pusa n akcnepumeHT / H.A. Mnats, A.[l. JintmanoBsuy, A.B. KygpsiBues ; Poc. akag.
HayK, NIH-T HepTexmum. cnHTe3a um. A.B. Tonumesa .— M. : Hayka, 2008 .— 379 c.
KynesHes B.H. Xumus n dunsnka nonumepos / B.H. KynesHes, B.A. LLlepwHeB —
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14. Ko4vHeB A.M., 3anknH A.E., Mannbees C.C., Apxupees B.I1. dusnkoxmmma nonnmepos.
KasaHb: ®3H, 2003, 512 c.

Hay4Hasa cneunanbHocTb 1.4.15 Xumua teBepaoro tena

O6wme nonoxeHwus.

XvMunsa TBEpAOro COCTOSHUS KaK pasgena xummnyeckom Hayku. OcobeHHOCTU cTpoe-
HUS U CBOMCTB TBepAbIX BellecTs. Knaccudukaumna TeepabiX BELLECTB.

CtpoeHune TBepAbIX BELWECTB.

CummeTpus Kpuctannudeckon peluetkn. Kpuctannorpadgpuyeckme npocTpaHCTBEH-
Hble rpynnbl cMMMeTpumn. Boibop 1 TMnbl anemeHTapHbIX sveek. MonekynspHble Kpuctan-
nbl. Kpuctannsl ¢ MIOHHbIMU U KOBaneHTHbIMU peweTkamu. [Npasuna MNonuHra. MeTtanns! u
cnnasbl. IHTepmeTannuyeckme coegnHeHus. Kpuctansmbl ¢ yd4acTMeM BOAOPOOHbIX U BaH-
Aep-BaanbCoBbiX cBA3en. Pasamepbl aToMOB uUnn noHoB. KoopauMHaunOHHbIe Ynucna.

Apxutektypa kpuctannoB. Cnocobbl opraHmsaumm cTpyktyp. CTpPyKTypbl C rekcaro-
HanbHON N KyGU4YecKon NNOTHENWNMM yNakoBKaMn. TeTparoHanbHasi ynakoBka. [ledekTbl
YyNakoBOK, NonuTunuam. [lonuagpudeckoe onucaHue Kpuctanimyeckux CTpyktyp. Wso-
mMopcmam. Hanbonee BaxkHble CTPYKTYpHble Tunbl. CTpykTypbl kameHHon conn (NacCl) u
xnopuaa uesuns (CsCl), cpaneputa u Bopumuta (ZnS), dnooputa (CaFz) n aHTudnoopu-
Ta (Naz20). CtpykTtypHble Tunbl apceHmaa Hukens (NiAs), nogmnaa kagmma (Cdl2) n pytuna
(TiO2). CTtpykTypHble TUnbl nepoBckuTa (CaTiOs) n wnuHenn (MgAl204).

TBepable pacTBopbl. I3oBaneHTHoOe 1 retepoBaneHTHOe 3amMelleHne. HectexnomeT-
PUYHbIE COEANHEHNS.

Ctpyktypa amopdHbIX TBepAbix Ten. PyHKUMS pagunanbHOro pacnpegeneHnsa aTo-
mMoB. CoBpeMeHHble Moaenu CTpykTypbl. KBasukpucTtannbl. HecopaamepHble CTPYKTYpbI.
CTpyKTypa Xnakmx KpucTtanmnos.

XumMunyeckasi CBA3b U 3NIEKTPOHHOE CTPOEeHMe TBepAbIX BeLeCTB.

Tunbl XMMMyeckon CBA3WM B TBepAoM Tene. BaH-gep-BaanbCcoBO B3aMMOAENCTBUE B
MOMNEKYIAPHbIX KpuUcTannax, knatpatbl. IOHHas Moaenb CTPOeHUst KpUCTansioB, KOHCTaH-
Ta MapgenyHra, aHeprna MOHHOW peLLeTKN. 3anpeLleHHas

30HHaga cTpykTypa KpuctannoB. ObpasoBaHue 30H B pe3ynbTaTe nepekpbiBaHUsA op-
6utanen. YposeHb ®epmun. Xummndeckuii noteHuynan. BaneHTHasa 30Ha, 30Ha, 30Ha NPOBO-
anmocTtn. Metannbl n guanektTpuku. Cob6CTBEHHbIE N NPUMECHbIE MOMYNPOBOAHUKN. DfieK-
TPOHHAasA N AbIpOYHasa NPOBOAMMOCTb. HaHOCTPYKTYpbl, 06 beMHbIE KnacTepsbl.

PeanbHas cTpyKkTypa KpUcTansos.

HedekTbl. COBCTBEHHbIE TOUEYHbIE AedeKTbl. TepMoanHaMMYecKne npmuynHbl obpa-
30BaHNS ToYeuYHbIX gedektoB. dedekTbl no LWoTTkn n ®peHkento. NpMecHble ToYeYHble
nedektol. KBasmxumMmmnyeckass MoZesib OnMcaHUs paBHOBECUS TOYEYHbIX AedekToB. Brns-
HMe ToYeYHbIX 4edPeKTOB Ha CBOMCTBA HEOPraHMYeCKMX BELLLECTB.

Onddysnsa B TBepabix Tenax. OCHoBHble MexaHu3Mbl camoamddysun. Koaddunun-
eHT anddysunu, aHeprna aktneauun andpdysuu. Audpdysms, obycnosneHHas rpagmeHTom
KOHUEeHTpaunn, 3akoHbl ®uka. Ouddysms TodeuHbiX OeddeKTOB B df1eKTPMYECKOM Mnorse.
YpaBHeHne HepHcTa-OnHwTtenHa. MeTtogbl uccrnegoBanunsa auddysmn. MloHHaa nposoau-
MOCTb. MogBMXHOCTL, YMcna nepeHoca. TemnepaTtypHas 3aBUCMMOCTb MOHHOW MPOBOAM-
mMocTn. CobcTBEHHAs 1 NpuMecHas NpoBOAUMOCTb.

[vcnokauun B KpucTannax, OCHOBHble BuAabl. Npupoga Aaucnokaumin. [OBuxeHue
ancnokauun. BnvsHue gucnokauui Ha CBOWCTBA KPUCTansoB. OKCNepuUMeEHTasrnbHble Me-
TOAbl UCCneaoBaHNS ANCIOKaLNN.

[BymepHble fedekTbl. OnemMeHTbl Kpuctannorpadgpum noBepxHocTn. OcobeHHOCTU
CTPYKTYpbl. POnb NOBEPXHOCTU B XMMUYECKNX peakumnsax TBepablx Ten. Ponb COOTHOLEHUSA
06beM-NoBEPXHOCTb B cBOMCTBax TBepablx Ten. Obwue oCcoBeHHOCTM XMMWUKU TBEpAbIX
HaHOpPa3MepHbIX YacTuL. DKCNepuMeHTarnbHble MeTOAbl N3y4EeHUS MOBEPXHOCTH.

da3oBble Nnepexoabl B TBEpPAbIX BellecTBax.
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TepmogmHammnyeckasa knaccudpukaumsa dasoBbix nepexogoB. CTabunbHble 1 MeTa-
ctabunbHble asbl. [peactaBneHne as3oBbiX NEPEXOAOB Ha AuMarpamMmax COCTOSAHUS.
CTpyKkTypHble M3MeHeHust npu pasoBbix nepexogax. N3MeHeHus CTPyKTypbl C pPOCTOM
Temnepatypbl U gaBneHus. MapTeHcuUTHble npespalleHna. MexaHn3mbl a3oBbiX nepe-
xonoB. KnHeTuka pasoBbix nepexonoB. CKopocTb 3apoaplweobpasoBaHus. Obwas cko-
pOCTb MpeBpalleHns, ypaBHeHne ABpamu. DakTopbl, BAUAIOLWME HA KMHETUKY (Pa30BbIX
nepexonos. MapTeHcuTHble NpeBpalleHus. MNMepexoabl TMNa nopsaaok—o6ecnopsaok.

Xumunyeckue peakumm TBepAbIX BelecTB.

TepMmoguHaMnyeckne OLEHKM BO3MOXHOCTU MPOXOXAEHUS XUMWYECKUX peakumn C
yyactmeMm TBepAbiX Terl. CKOpOCTb reTeporeHHbIX XMMWYECKUX MPOLIEeCCOB C y4acTuem
TBEPAbIX Ten. AnemMeHTapHble KMHeTU4Yeckue ctagumm npoueccoB. Ponb macconepeHoca.
3apogblilweobpasoBaHMe B npoueccax, ConpoBoXxaarowmxcsa obpasoBaHneM TBepPAbIX
npoaykToB. TepmoanHamuka popmmpoBaHus HoBoW dhasbl. KpuTuyeckoe nepecoilieHue,
KpuTndecknin 3apoabil. KnHetnka obpasoBaHus U pocTa 3apoabiLlLen.

Knaccudumkauma xuMmnyecknx reteporeHHbIX npoueccoB C yyacTneM TBepabix das.
TepmMmunyeckoe pasnoxeHue Teepablx a3 ¢ obpasoBaHMeM NPOAYKTOB B pasfnU4YHbIX da-
30BbIX COCTOSHMAX. Pacnag Teepablx pacTBOPOB MO CNMHOA4ANIbHOMY MeXaHU3My U Mexa-
HWU3MYy pocTa 3apofbiwen. Peakumn TBepaada asa - tBepaada asa, TBepaas dasa - ras,
TBEpAAsa hasa — XKMAKOCTb. [Mpnmepsbl.

OcCHOBHble (haKkTOpbl, BANAIOLLME HA PeaKLMOHHYK CNnoCOBHOCTb TBepAblX Ten. Porb
npumecen n AedeKkToB. XMMMYecKMe peakumm Ha noBepxHocTu. MeTtoabl ynpasneHus
pasBMTMEM MPOLIECCOB C y4acTueM TBepablx Ten. Hetepmuyeckne cnocobbl NOBbILWEHMS
peakuMoHHOM CNOCOBOHOCTU TBepAbIX Temn: (POTOXMMUYECKNE, pagnaumoOHHO-XUMNYeCcKune,
MexaHuyeckue u ap.

CuHTe3 TBepAbIX BelwecTs.

TepmognHaMnyeckne OCHOBbI CUHTEe3a TBepAblX BewectB. P-T-x dasoBble aua-
rpaMmmMbl ABYXKOMMOHEHTHbBIX CUCTEM Kak reoMeTpuyeckoe npeacrasneHne TepmoanHamm-
yeckmx gaHHbix. [NpaBuno gas M'Mbbca. PaboTta ¢ npoekumsmmn n ceveHuamm P-T-x gna-
rpaMmm. OCHOBHbIE TUMbI KOHAEHCUPOBaHHbLIX Pa30BbIX AMarpamMmM ABYXKOMMOHEHTHbLIX CU-
cteM. KoHOeHcMpoBaHHble AuarpaMMbl TPEXKOMMOHEHTHbIX cucTteM. Vcnonb3oBaHue da-
30BbIX AnarpaMmm ang Belbopa ycnoBum CUHTE3a.

CuHTes nytem TBepaodasHbix peakumin. Kpuctannuaaumst u3 pactBopoB M pacnna-
BOB. Mcnonb3oBaHune asosbix guvarpamm. Kpuctannusauma ns naposon ¢asbl. [vapo-
TepMarnbHble MeTodbl CUHTe3a TBepAblX BellecTB. BolpawmBaHne moHokpuctannos. O6-
lne KnHetudeckne ocobeHHocTn. MexaHuambl pocTa Kpuctannos. lMonyyeHne TBepAabix
BELLECTB B BMAE TOHKUX NIIEHOK.

Kepamuka. CnocoObbl nosnyvyeHuss TBepablX aMOp(HbIX BellecTB U ctekon. Metoabl
nony4yeHnsi B HAaHOpa3MepHbIX TBepAbIX has.

MeToabl uccnegoBaHuA.

MeToabl U3ydeHUss KpUCTannmMyeckoro CTpoeHns Teepabix Ten. Audpakuma peHTtre-
HOBCKUX ny4yen. 3akoH bparra, pacyeT MeXnNOCKOCTHbIX paccTtosHui. MeTon nopoLlka,
Hay4Hble OCHOBbI N NpuMeHeHne. Metop NMHbe. NHanumMpoBaHue peHTreHorpamm. NoeH-
TUPMKaLNA BELLLECTB NO PEeHTreHorpaMmmam, peHTreHoha3oBbIN aHanms.

ONEKTPOHHAas MUKPOCKOMMUSA: MPUHUMMLI U BO3MOXHOCTM PacTPOBOW 3N1EKTPOHHOM
MMUKPOCKOMUN, MNPOCBEYMBatOLLAs 3NEKTPOHHAA MMUKPOCKOMUA, 30HOOBasi MUKPOCKOMUS.
CnekTparnbHble MeToabl: BUAbI, MMPHLMMBI, BO3MOXHOCTMW.

MeTogbl onpegeneHnss XMMUYECKOro coctaBa. XMMUYECKUA 3NIEMEHTHbIA aHanms.
PeHTreHodnyopecueHTHbIN aHanm3. JlokarnbHbIM peHTreHoCneKTpanbHbl aHanus, macc-
CreKkTpoMeTpUdeckme MeTobl, aTOMHO-3MUCCUOHHASA CMEKTPOCKOMMSI.

MeTonbl nccnegoBaHUA XMMUYECKOTO M 3NIEMEHTHOIO cOCTaBa NOBEPXHOCTW.

MccnenoBsaHmst TEpMUYECKMX CBOMCTB BELLECTB. TepMorpaBMMeTpUYEcKUin aHanua.
AnddepeHumanbHO-TepMUYecKkUn aHanua n anddepeHunansHas ckaHupylowas Kano-
pumeTpna. OCHOBHbIE METOAbI UCCIESOBaHUS INEKTPUHECKUX U MArHUTHbLIX CBOUCTB.
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TBepaodasHble maTepuanbl.

MonynposoagHukn. Knaccudukaumsa nonynpoBOgHUKOBBIX MaTepmnasnos. [UaneKkTpuku.
Xnmumyeckas u pusndeckas npupoga OuManekTpukos. HaBeaeHHas U CNOHTaHHAA nonapu-
3auma. CerHeToaneKkTpuKn, NMMPOINEKTPUKM N MbE30INEKTPUKM.

MarHuTHble maTepuanbl. PyHKUMOHaNbHbIE NapameTpbl. Knaccngukauna MarHUTHbIX
MaTepuanoB, OCHOBHbIE CTPYKTYpbl 1 CBOMCTBA (MeTansbl U cinaBbl, OKCUAbI NEPEXOAHbIX
MeTannoB, WNWHENW, rpaHaTtbl, NEpPOBCKUTHI, rekcadepputbl). Obnactn npumMeHeHus,
B3aMMOCBS3b CTPYKTYpPbl 1 CBOUCTB.

OnTtunyeckne matepuansl. JIIOMUHECLEHTHbIe MaTepuanbl U NoMUHodopbl. Pocdo-
pecumpylome matepuansl. TBepaoTerNbHbIE UCTOYHMKU NTA3epPHOro nany4veHnsa (pyobuHo-
BbIi 1 HEO4MMOBBIV Nasepbl).

CeepxnpoBogsiime matepmansl. TpagvumoHHble (MeTannbl U MHTepMeTannuabl) u
BbICOKOTEMMEpPaTypHble (OKCUAbl) CBEPXMPOBOAHUKN.

Tyronnaekme martepuansl. MeTtannbl U cnnaebl, OKCuAbl, Kapbuabl, 6opuabl, HATPU-
Abl, cunuumabl. KoMNosuumMoHHbIe MaTtepuarnsl, ux Knaccudukaumss 1 MeTogornorna co-
3gaHnd. MeTanncogepxawme KOMNO3ULNOHHbIE MaTepuarnsl.

AmopdHble MaTepuansl 1 ctekna. dakTopsbl, BAndWmMe Ha ctekrnoobpasoBaHune. Ok-
CMOHbIE N XanbKOreHWaHble CTekna. QnekTponpoBogsawme crekna. Metannuyeckme Crtek-
na. Cteknokepamuka. XXngkue kpuctannoi.

BuomaTepunanoi.

Bonpochl K 3K3aMeHy:

1. Xvmusa TBepgoro tena kak pasgen xumudeckon Haykn. OcCoBeHHOCTU CTpoeHus U
CBOWCTB TBepAbIX BewecTB. Knaccudukaums TBepablx BeLECTB.

2. CtpoeHne TBepablx BewecTB. CuMMeTpus Kpuctannuyeckon pewetku. Kpuctanno-
rpadpuyeckne NPoCTpaHCTBEHHbIE rPyrnbl CAMMETPUN.

3. Apxutektypa kpuctannos. CTpykTypa amopHbIX TBepablx Ten. CoBpeMeHHble Mofe-
N CTPYKTYPBbI.

4. Xumunyeckasa CBA3b U INEKTPOHHOE CTpOeHue TBepAblX BeLlecTB. TuMbl XMMUYECKOM
CBA3M B TBEpAOM Terne. 30HHasA CTpykTypa Kpuctannos. Obpa3oBaHue 30H B pe3yrib-
TaTe nepekpbiBaHus opbutanen. YposeHo Pepmu. XMMUYECKUA NOTEHUMan.

5. [HedekTtbl. [lehekTroobpasoBaHMe U HECTEXMOMETPUSA KpPUCTAnnoB. TepmMmoanHammnye-

CKMe MpuYMHbl 06pa3oBaHNs TOYEYHbIX AedEKTOB.

[Auncnokauum B KpUcTanmnax, OCHOBHblE BUAbI. [1pypoga gucnokauun.

[ABymMepHble gedeKkTbl. ANeMeHTbl KpucTannorpaun NnoBepXHOCTH.

Onddysuns B TBepabix Tenax. OCHOBHbIE MexaHn3Mbl camoanddysmm. KoapdpuumeHT

anddysnm, aHeprna aktusauum guddysumn. duddysunsa, obycnosneHHasi rpagueHToMm

KOHLeHTpaunn, 3akoHbl duka.

9. Xumuyeckue peakuum TBepAbIX BELWECTB. TepMogMHaMuyeckme OLueHKN BO3MOXHOCTU
NPOXOXOEHUA XUMUYECKUX peakuuin ¢ y4acTMeM TBepAblX Ten. OneMeHTapHble KuHe-
TUYecKne ctagmm npoueccos.

10. Pornb NOBEPXHOCTN B XMMUYECKUX peakunsax TBepAblX Ten. OKCnepuMeHTanbHble Me-
TOAbl U3yveHnsa noBepxHocTn. OBLme 0CoBEHHOCTU XUMUN TBEPAbIX HAHOPAa3MePHbIX
yacTtuy,.

11. TepmoguHamuyeckasa krnaccugukauma gasosbix nepexonoB. MexaHu3mbl has3oBbIX
nepexonoB. KuHeTuka ha3oBbIX Nepexoqos.

12. MeToabl CMHTE3a KepaMUYeCcKNUX mMaTtepuanos, TBEPObIX aMOPHbLIX BELLECTB U CTe-
KOn.

13. OCHOBHblEe TUMbl KOHOEHCUPOBAHHLIX (ha30BbIX AuarpamMm OBYXKOMMOHEHTHbIX CU-
cteM. Mcnonb3oBaHne (hasoBbIX AnarpamMmm And Bblbopa ycrnoBun cvHTE3a matepua-
noB.

14. Kpuctannusaums u3 naposov dasbl U rugpotepmaribHble MeTOAbl CUHTE3a TBepablX
BELLECTB.

© N
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15. MeToabl U3y4yeHUs KpUCTanIMYECKoOro CTpoeHus Teepablx Ten. Odudpakumna peHtre-
HOBCKMX Nnyyen. PeHTreHoda3oBbIN aHanms.

16. PacTtpoBasi 1 npocseyMBatoLLiast 3NeKTPOHHAss MUKPOCKOMUS: NPUHLUUMBI U BO3MOXHO-
CTH

17. MeToabl uccrneaoBaHna XMMUYECKOro N 3fIEMEHTHOrO cocTaBa NOBEPXHOCTU: on3nye-
CKWe OCHOBbI Y BO3MOXHOCTU

18. MeToabl uccrnegoBaHna TepMUYECKMX CBOWCTB BeLecTB. TepMorpaBUMETPUYECKUN
aHanus. OudpdepeHumnansHO-TEpMUYECKUI aHann3 n gnddepeHumansHas cKkaHupy-
oLasa KkanopumeTpus.

19. Ontnyeckne matepuansl. JIIOMUHECLEHTHbIE MaTepuanbl U nomMuHodopbl. Pocdo-
pecumpylome matepuansl. TBepaoTeSibHblIE UCTOYHUKU Na3epHOro nasyvyeHuns.

20. CeepxnpoBofswmne maTepuansl. TpaguLMOHHbIE U BbICOKOTEMMEPATYPHbIE CBEpPX-
NPOBOOHUKM.

NuTepartypa:

1. daxnbmaH b. Xvmua HOBbLIX MaTepuanoB U HaHoTexHosioruu. OonronpygHbin: 1
«MHTennekt», 2011. — 464 c.

2. CTpykTypHas HeopraHudeckas xumua / Y. Mwonnep ; nep. ¢ anrn. A.M. Camonnoga,
E.C. Pembesbl; nog pea. A.M. Xosuea. — JonronpygHein : MHTennekt, 2010. — 351 c.

3. Owbu M., [xoHc [0. KOHCTpyKUMOHHbIE MaTepuanbl. JonronpyaHbin : WHTennekT,
2010.-672c.

4. Bect A. Xumusa tBepgoro tena. Teopus n npunoxerHuna. T. 1, 2. M.: Mup, 1988.

5. Pao Y.H.P., NonanakpuwHaH [x. HoBble HanpaBneHus B xumuu TBepaoro Tena. Ho-
Bocubupck, 1990.

6. Tpetbsakos HO.[. TeepaodasHble peakunun. M., 1978.

7. [Oparo P. ®usmnyeckne metoapbl B xummmn M: Mup, 1981.

8. Kperep ®. Xumusi HecoBepLUueHHbIX Kpuctannos M.: Mup, 1969.

9. ®uctynb B.A. dusnka n xumma teepgoro tena. T. 1,2. M, 1995.

10. Yannc A. CTpykTypHasa HeopraHmyeckas xumus. T. 1—3. M.: Mup, 1987 - 1988.

11. KoBTyHeHko [1.B. dunsnyeckaa xummna teepgoro tena. Kpucrannel ¢ gedekramm. M.,
1993.

12. Xykosckunn B.M., lNMetpoB A.H. BBeaenne B xumuto tBepaoro Tena. CeepanoBck,
1978.

13. YeboTtuH B.H. dunsnyeckasa xumuna tBepgoro tena. M.: Xumusa, 1982.

14. l'y6aHoB B.A., Kypmaes 3.3., MBaHoBckumn A.J1. KBaHTOBas xnumus TBepgoro tena. M.,
1984.

15. CmupHoB B.M. Xumusa HaHocTpykTyp. CHHTE3, cTpoeHue, ceonctea. Cl16., 1996.

16. ®enby A. AMopdHbIe 1 cTekNoobpasHblie HeopraHnyeckune Teepable Tena. M., 1986.

KoHTporbHO-n3MeputenbHble MaTepuanbl BCTYNUTENbHbLIX UCTbITAHWIA B acnvpaHTy-

py coaepxaTt Tpu Bonpoca: nepsbiii BONPOC Mo obLen xmummnmn, BTOPON 1 TPETUA BOMPOCHI
no nporpammam npocunsa (cneymansHOCTN) n3 Yncna 20 BONPOCOB NPUBEAEHHbLIX NOcne
3TUX NpOrpamm.

KpuTepumu oueHKU 3HaHMA NPeTEeHOEeHTOB Ha NOCTYMNJIeHUe B acNUpaHTypy

Bannbl KpuTtepui oueHkn

80 — 100 1. OTBeT rpamoTHbIA, MonHbIN. OTBETblI M3naratTCA JIOMM4YHO,

nocnenoBaTenbHO U He TPEBYIOT AONONMHUTENbHBIX MOSACHEHWIA.
2. leMOHCTpUpYOTCS rNy0oKne 3HaHUS AMCUMMIMHBI cneuuvarnb-
HOCTMW.

3. [laHbl 060CHOBaHHbIE OTBETbI Ha AOMNONHUTENbHbIE BOMPOCHI
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KOMUCCUMN.
4. OTBEeTbl XOPOLIO apryMeHTUPOBaHbI, NP OTBETax MCMNoMb30-
BaHbl 3HAHWUSA, NPUOBPETEHHbIE paHee.

5. B oTBeTax 4eTKO MposiBNsieTCA CnoCoBHOCTb K uccrnegoBa-
TenbCKOW OeATenbHOCTN.

60 — 80

1. OTBeT rpaMOTHbIVA, OTBETbI Ha NOCTaBMEHHbIE BOMNPOCHl B 6u-
neTe m3nararTCca CMCTEMATM3NPOBAHO M NocnefoBaTenbHO, OA-
Hako TpebyoT NOACHEHWN.

2. [leMoOHCTpUpyeTCca yMeHue aHannavpoBaTb MaTepuarn, O4HaKo
He BCe BbIBOAbl HOCAT apryMEHTMPOBaHHbIA U AOKa3aTerbHbln
xapakTep.

3. MaTepuan nsnaraetcs yBepeHHO, B OCHOBHOM MpaBWibHO Aa-
Hbl BCE onpeaeneHns 1 NoHATUS.

4. [lonyuieHbl HETOYHOCTU NPY BbIBOAAX U UCMOMb30BaHUN Tep-
MWHOB.

5. JaHbl HenonHble OTBETbl Ha AOMOSIHUTENbHbIE BOMPOCHI KO-
MUCCUN.

6. B oTBeTax nposiBnseTcs onpegeneHHas cnocobHOCTb mccne-
A0BaTenbCKoN AesaTenbHOCTU.

30 -60

1. OTBET B LENOM rpamoOTHbIA, HO AOMYCKAalTCA HapylleHus B
nocrneagoBaTenibHOCTU NU3NOXEHUS Npu OTBeTE.

2. [JeMOHCTPUPYIOTCA NOBEPXHOCTHbIE 3HAHWUS AMCUUNINH cre-
LManbHOCTH.

3. VimetoTcsa 3aTpyaHEHUS C BbIBOAAMM.

4. OnpeaeneHns 1 NOHATUA AaHbl HEYETKO.

5. [laHbl OTBETbLI HE Ha BCe AOMONHUTENbHbIE BOMPOCHLI KOMMUC-
cun.

5. HaBbiku nccnegoBaTenbCKOM OEATENbHOCTU NpeacTaBrieHbl
cnabo.

29 6annoB U MeHee

1. OTBeT HerpamMoTHbIM C NpUHUMNManbHbIMK owmnbkamun. Mate-
puan wusnaraeTca HenocnegosaTenbHO, cOMBYMBO, He npefn-
cTaBngeT onpeneneHHoOn cMcTemMbl 3HaHU NO OUCUUNIIMHE.

2.He paHbl 0TBETHI HA AONOMNHUTENBbHbIE BOMPOCHI KOMUCCUMN.
3.[onyuleHsbl rpydble owmnbky B onpeaeneHnsix n NoOHATUSX.
4.0OTCYyTCTBYIOT HaBbIKM UCCeA0BaTENbCKON OeATENBbHOCTH.

lMporpamma BCTYNUTENbHOrO MCMbITaHUA ogobpeHa pelleHneM Y4YeHOro coBeta XxvMmuye-
ckoro dakynsteta (npotokosnt Ne 10 o1 26.12.2024)




