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ATOMHO-MONeEKynsipHoe y4yeHue. [AUCKPETHOCTb MUKPOCKOMUYECKOro CTPOeHUs U
KOpMyCKynapHas opraHu3auus BewiectBa. AToM, Monekyna, Kpuctannuyeckaa pelueTka.
Csoeobpasue MUKpOMUpa. KopnyckynspHO-BONHOBOW Ayanunam. MpuHUMN
HeonpegeneHHocTn [enseHbepra. OnucaHne [OBWXEHUA MUKPOYacTUL, B KBaHTOBOW
mMexaHuke. CocTosiHMe MUKpoYacTuubl, BosiHOBas yHKUmMA. [loaxon K pelueHuto
ypaBHeHunsa LpeanHrepa ana artoma Bogopoda. ATOMHble opbutanu. Yrnosble WU
paguanbHble YacTn. KBaHToBble Yncna. BelpoXXaeHHbIE COCTOAHUS.

CtpoeHune lNepunogmyeckon cUCTeMbl B CBSA3M CO CTPOEHMEM aToma: obpasoBaHue
nepuogos, rpynn n nogrpynn. CtabunbHble aNeKTpOHHbIE KOHMUrypaumn. KanHocummeTt-
pus. 3dpdekTbl NPOHUKHOBEHUS U 3KPaAHUPOBaHUS, 3dEKT MHEPTHON 6S-3NEKTPOHHON
napbl. CPOACTBO K 3MEKTPOHY N 3HEPrus noHmnsauuun. PasnuyHble BuAbl aHanormm n nepu-
OAMYHOCTK, Habnaaemble ANa anemMeHToB [lepnognyeckon CUCTEMBI.

Xnmumyeckas KnHetuka. dopmarnbHas KUHETMKA N Yy4eHUE O MeXaHU3MaxX XMMUYECKUX
peakumn. CKOPOCTb XMMMUYECKOW peakumun. 3akoH OeWcTByloWMX Macc. [lopsgok w
MOMEKYNSAPHOCTb peakunn. BpemeHHas 3aBUCMMOCTb KOHLEHTpauuu pearvpyromnx
BELLECTB ANd NPOCTbIX peakumi pasnmyHoro nopsigka. 3aBuCMMOCTb CKOPOCTU peakLmm oT
TemnepaTtypbl. YpaBHeHue AppeHuyca. Teopusi aKTUBHbIX CTOSIKHOBEHUN. JHeprus
aktmBauuun. [NpeaskcnoHeHUnanbHbl  MHOXUTENb, CTepuyeckun daktop. Teopus
aKTMBUPOBAHHOIo KoMrsekca (nepexoaHoro coctosHuns). Katanums.

TepmoguHammnyeckasa cMcteMa, COCTOSHME CUCTEMbI, TEPMOANHAMUYECKUI rpoLiecc.
TepmoguHammnyeckne  OyHKUMM  cocTodHMA. [lepBoe  Havano  TepMOAWHAMMKM.
BHYTpeHHAss 3Heprns u aHTanbnus. Tepmoxumma undobapHbix cucteM. 3akoH [ecca,
cnencTeus M3 3akoHa [ecca: 3akoH JlaByasbe-Jlannaca, pacyeT TensioT XUMUYECKUX
peakuun no Tennotam ob6pasoBaHuss K ropeHus. Obwurm MeTong pacyeta TennoT
XUMUYECKNX peakumn (MeTon LUNKIoB).

BTopoe Hayano TepMOAMHAMWKWA.  JHTPONUA  KakK  (PYHKUMST  COCTOSIHUA.
CtaTuctnyecknin cmbicn aHTponuu, dopmyna bonbumaHa. N3MeHeHue 3HTponuu npu
XUMUYECKNX  peakumax. TepmoanHamuyeckoe paBHoBecue. TepMoanHamuyeckue
noTeHuunansl (3Heprus NenbmronbLa u aHeprusa 'mMbb6ca) n ycrnosust TepMoaNHAMUYECKOTO
paBHoBecus. Kputepuin HanpaBneHHOCTN CaMOMNPOU3BOSIbHOMO Npouecca. QHTaNbMNNNHBIN
N SHTPOMUNHBLIN PaKTOPbI.

KoHcTaHTa paBHOBeCUS ANA rOMOreHHOro U reTeporeHHoOro paBHoBecusi. BenuunHel
Kc, Kp 1 Kx. IX B3anmMoCBSA3b 1 CBA3b C TEPMOAMHAMNYECKUMU PYHKUNAMU. 3aBUCUMOCTb
KOHCTaHTbl paBHOBECUS OT TemnepaTtypbl, ypaBHeHne mnsobapbl BaHT-Modda. MpuHumn
Jle-lLlaTtenbe. YpaBHeHne nsotepmol BaHT-'odda.

KonnuratmBHble cBoncTBa pacTtBopoB. 3akoH Payns. fBneHne ocmoca u
ocMoTuYecknn 3akoH BaHT-Toddpa. Temnepatypa Havyana KuNeHus XMOKOro pacrteopa,
abynnunockonusa. Temnepatypa Hayana Kpuctannmaawumm XXMAKOro pactBopa, KPUOCKOMNUA.
BaanmocBasb ¢ha3oBon guarpamMmmbl 9BTEKTUYECKOrO TUMNa (NOSIOXEHNE NMHUK NUKBUOYca)
N KpMocKonuyeckoro npnbnmkeHms. KonnvratmeHble CBOMCTBA pacTBOPOB 3f1EKTPOSIMTOB.



3

N3oToHN4Yecknin KoadpUUNEHT, dNEKTPONPOBOAHOCTb PACTBOPOB ANEKTPOSNIUTOB.

PacTtBopbl CUMbHbLIX M cnabbiX anekTponuToB. [MOHATUA O CTeneHn MoHM3auuu, O
KOHCTaHTE WOHU3aLUMM W B3aMMOCBA3b I3TUX Benu4YuH. [loHATME O npousBedeHun
pacTBOpuMOCTN. KNCNOTHO-OCHOBHbLIE B3avmopeucTtsus. lNNpeacrtaBneHna O KUcnoTax wu
ocHoBaHuax cornacHo C. AppeHuycy. KncnoTHO-OCHOBHble B3aMMOAENCTBUS. Teopuu
BpéHctena-Iloypu, Jlbtonca n YcaHoBuya (B COBpeEMEHHOM npenctasneHun). Npumepsbl
KMCNOTHO-OCHOBHbLIX B3aUMOAEWCTBMMA B HEBOAHbIX pacTtBopax. [ungponus. Cnocobbl
CMeLLleHVs1 paBHOBECUS C ydacTUeM pacTBOPOB AIEKTPOSIUTOB.

[MoHATne xummnyeckonm cesasn. Baanmogencrtesme aToMoB. QHEPrus CBA3N B MOSeKyne
N 9HEpPrusa CTyneH4yaTon (He3aneKkTPOoNMTUYECKOW) anccoumaumm mMornekynbl. PaBHoBecHas
KOH(purypaumst Monekymn. QHeprusi cBa3u, AnnHa cBasn. [MoHATME XMMUYECKOro CTPOEHUS.
KoBaneHTHass cBsA3b. CBA3blBalOWME SNEKTPOHHbIE NApbl, npeactaBneHns Jlbtouca.
[IOHOPHO-aKUEeNTOPHLIN MeXaHN3M. XapakTepUCTUKM KOBaNeHTHOM CBA3N. KpaTHble CBA3MW.
o, =m, 0-CBasn. [lepekpbiBaHWEe 3MEKTPOHHbLIX o06nakoB. [MpuHUMN HanbonbLlero
nepekpbiBaHus, rmbpuamsaumsi. COOTHOLIEHME TEeOMEeTPUMM  MOMEKYNbl C  TUMNOM
rmbpuansauun. OunonbHbIi MOMEHT MOMeKynbl. MeToa MonekynsapHbix opbutanen u
Tnnel MO.

MonaTue KOOpANHALMOHHOIO coeINHeHUst no BepHepy. CtpoeHue
KOOpAMHaUMOHHOIO coeauHeHust no BepHepy. KoopauHauuoHHoOe 4ncno. [eHTaTHOCTb
nuraHpos. AMOMOeHTHble nuranabl. MeTon BaneHTHbIX cBs3en. XuMmnyeckasi CBs3b B
npegenbHblX KapboHunax d-anemeHToB. KnacTepbl «meTann-metann» B kapboHunax wu
APYrMX KOOPAMHALMOHHLIX COoedMHEHnAX. Teopus KpucTannudeckoro nonsa ans d-
3NeMeHTOB B ponu kKomnnekcoobpasosatenen. Metogq MO u ero BO3MOXHOCTU AfiS
KOOPANHALMOHHBLIX COEAUHEHWIA.

HayuyHasa cneunanbHocTb 1.4.1 HeopraHnyeckasa xmmus

Boaoopoa u ero BaxHeuwmne coeAuHEHUA. YHUKanbHOE MNOSOXeHWe Boaopoaa B
nepuognyeckon cucteme. M3otonel Bogopona. ATOMapHbI U MOMEKYNsipHbIA BOOOPOA.
dusnyeckne n xmmMmyeckme cCBOMCTBa Bogopoda. 'mapuabl MU BOOOPOAHbIE COeAMHEHUS
anemeHToB. [lonydyeHne Bogopoda. KomnnekcHble coeguvHeHna ¢ ydyacTuem Bogopoaa.
Bopa. lNepokcua Bogopoaa.

AnemeHTbl | rpynnbl MC. OcobeHHOCTN xumMum nutus. MNpupoaHble coeanHeHus u
nonyvyexHve. dmusmyeckne N XMMMYeCcKne CBOMCTBA. XapakTepuCcTU4eCcKme CoeanHeHus nu-
Tna. CoeanHeHus nutus ¢ apyrummn Hemetannamu. Conu nutna. Metannoxumma. Xapak-
TepucTuka anemeHToB |A-rpynnbl. MpypoaHble COeANHEHUST U NMOMYyYeHUe LWEeNOYHbIX Me-
Tanmnos, Ux usndeckne n XmMMm4eckne CBOMCTBa. Xapakrepuctnieckne coegmHeHmns. Co-
eavHeHusa ¢ gpyrumu HemeTtannamu. Conn kucnopogocoaepXatumx Kucnot. Metannoxu-
MUs. XapaKTepuctmka anemeHToB IB-rpynnel. MpupoaHble coeanHeHna n nonyyvyeHme me-
TannoB. du3nyeckne M XMmMmMyYeckme CBOWCTBA. XapakrepucTudeckme coeguHerusa. Co-
eanHeHuns ¢ HemeTtannamu. Conu KMcnopogocoaepxalmx KMcnot. Metannoxmmus.

AnemeHTbI |l rpynnbl MC. OcobeHHocTn 6epunnua. NpupogHble coeanHeHNa 1 no-
nyyeHue, usndeckne n xmmmyeckme cBoncTBa bepunnusa. Xapakrepuctudeckue coeau-
HeHusi. CoeamHeHus ¢ HemeTannamu. Conu KMCrNopoa coaepKalimnx KMCIOT U KOMMNEKC-
Hble coeguHeHus. Metannoxumma 6epunnusa. OcobeHHOCTU XUMUK MarHus. dusnyeckune
N XUMWYECKMe CBOWCTBA. XapakTepuctuyeckue coeguHeHus. [BovHble conu. LeHuTbl.
Komnnekcbl. CoeamHeHna ¢ HemeTannamu. MeTannoxumma marHus. XapaktepucTuka
9NeMEHTOB MOArpynmnbl Kanbums. Xapakrepuctudeckne coeguHeHns. Conm KnMcrnopogoco-
AepXxawmx KAcnoT m Komnnekcbl. MeTannoxumusa. Xapaktepuctuka anemeHtoB Il B-
rpynnel. duanyeckne M XxMMmmyeckue CBOMCTBA. Xapaktepuctuyeckue coepuHenus. Co-
eanHeHuns ¢ HemeTannamu. Conu KncnopogocoaepXaLmx KUCNOT N KOMMSEKCHbIE coenn-
HEHWS.
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AnemeHTbl Il rpynnbl MC. OcobeHHocTn xumnn 6opa. NpupoaHble coeanHeHns 1
nony4vyexHve. dusmyeckne n xmMmmyeckme csomctea bopa. XapakrepucTnyeckme coeguHe-
HUA. BopHble kucnotel. bypa. CoeanHeHus ¢ apyrummn Hemetannamu. Conu Kncnopono-
cofepXaLlmx KUCNOT N KOMMMeEKCHble coeanHeHns. CoeanHeHNs HU3LWNX CTeNeHen OKMC-
neHunsa. Metannoxmmus. Xapaktepuctvka aremMeHToB noarpynnbl ckaHavs n P33. Mpu-
poOHble COeQUHEHNSA U nonyvyeHne MeTtannoB. dusmyeckme n XMMmMYeckme cBoMCTBa. Xa-
pakTepuctnyeckne coeguHeHus. Conu kucnopogoconepXawmnx KMCAOT U KOMIMMEKCHbIe
coeavHeHus. MeTtannoxmmus.

AnemeHTbl IV rpynnbl MC. O6wasa xapakrepucTtuka anemeHtoB IV rpynnbl. Oco-
BeHHoCcTU xvmun yrnepoga. Yrnepod B npupoge. dusmyeckne n xummyeckue CBONCTBA
yrnepoga. Xapakrepuctuyeckme coeanHeHus. Okcuabl yrnepoga. YrofnbHaa v TMOYronb-
Has kucnoTbl. HagyroneHble kucnotel. KapbamuHoBas kucnota. MoyesnHa. CoeamHeHus
c apyrummn HemeTtannamu. Cepoyrnepoa LuaH. LijmaHoBogopod v CUHUMBbHas KucroTa.
["anoreHoumanuabl. UnaHamug. LinaHoBas kucnota n ee nsomepHole oopmbl. PogaHoBo-
popoa. PogaH. OcobeHHoCTM xuMmun kpeMHus. [NMpupoaHble COeaMHEeHMs U NonyvYeHue
KpeMHUA. drsmyeckne n XMMmnyeckme CBOMCTBa KpeMHUs. XapaKTepucTnyeckme coegmHe-
HUA. Okengbl KpeMHusa. KpeMHueBble KUCoThl. CunaHbl. ManoreHnabl Kpemuus. KpemHe-
dpTopucTtoBogopoaHasa kucrota. CoeaMHeHus € OpyrMMM HemeTannamu. Hutpua kpew-
HUA. [pocTble U cnoxHble cunukatbl. Antomocunukatbel. Ctekno. Cutannsl. Metannoxu-
MUS KpeMHUS. XapakTepucTuka anemeHtoB IVA-rpynnel. MpupogHble coeguHeHns n nony-
YeHne repMaHus, onosa U ceuHUa. Puandeckne N XMMM4ecKne CBOMUCTBA. XapaKTepuctu-
YyecKkne coeiHEHUS U coeanHeHNs ¢ HemeTannammn. Conun KncrnopogcoaepKalumx KMcnor.
KomMmnnekcHble coeanHeHusi. OOLias xapakTepuctvka 9SneMeHTOB NoArpynnbl TUTaHa.
MpupogHble coeanHeHust U nonyyeHne. Pmsnyeckme N XMMMUYeCcKne CBOMCTBA. XapakTte-
puctnyeckmne coeguHeHns. CoeanHeHnsa ¢ Hemetannamun. Conm KUCNopoaocoaepKaLlmx
kncnoT. KoMmnnekcHble coeanHeHus. MeTannoxmMmusa anemMeHToB Noarpynnbl TUTaHa.

AnemeHTtbl V rpynnbl MC. Xapaktepuctuka anemeHToB V rpynnbl. OcobeHHoCTH
XuMunmn asota. A30T B npupoae 1 ero nosnydeHue. dusmyeckne n XMMmM4eckme CBOMCTBA
asoTta. BogopoaHble coeanHeHus asota. KncnopogHble coegmHeHust asota. CoeguHeHus
c apyrmmu Hemetannamu. CoeguHeHnss ¢ metannamu. OcobeHHocTM xummn docdopa.
MpupogHble coeauHeHus n nonyyvyeHue. duanyeckne U XMMmMYeckne CBONCTBA. XapakTte-
puctmnyeckmne coeguHenmns. Okenapbl poccopa. docchopcoaepalime KUCNOTbl U UX COMN.
CoeaunHeHna doccopa ¢ HemeTannamu. CoeguHeHus ¢ meTannamu. XapaktepucTuka
anemeHToB VA-rpynnbl. lNpupogHble coeanHeHns n nonyyveHune. MNpocTble BelwecTsa, gpu-
3M4eckMe N XMMUYECcKMe CBOWCTBA. Xapaktepuctuyeckme coeamHeHus. CoeguHeHnsa C
apyrmmmn Hemetannamu. Conn kucnopogocogepxawmx kucnot. KomnnekcHole coeauHe-
HUA. MeTannoxmmus. Xapaktepuctvka arnemMeHToB noarpynnsl BaHaaus. MNMpupogHble co-
eanHeHna n nonyyvyeHne. dusnyeckme N XMMMYeckme CBOMCTBA. XapakKTepucTndeckme co-
eanHeHuns. CoegmHeHna ¢ gpyrumm Hemetannamu. Banagunbel. Conu kucnopogoconep-
XalMx KACNOT N KOMMNEKCHble coeauHeHna. Metannoxmmums anemeHToB V B-rpynnbi.

AnemeHTbl VI rpynnbl MC. Obwaa xapakrepuctuka anemeHToB VI rpynnbl. Ocobasd
ponb kucnopoga B xumuun. Kncrnopog B npupoge n ero nosnyyvyeHune. O30H. dusnyeckne u
XnuMmyeckmne ceorncTea kncnopoga. Okemabl metannos. Okeugbl HemeTannos. Nepokcuabl,
cynepokcuabl U 030HUAbl. OCOBEeHHOCTM XuMuK cepbl. [pupoaHble coOeanHeHUs N Nosy-
yeHne. Pusmyeckme U XMMUYECKNE CBOMCTBA Cepbl. XapaKTepucTUyeckne COeaUHEHUS.
Okcuabl. Kucnotel, cogepxawue cepy, n ux conu. CoeanHeHust cepbl C OpYyrMMn Heme-
Tannamun. Cynbguabl U nonucynbpuabl Metannos. [MonucynbdaHbl. XapakrepucTuka
anemeHToB VI A-rpynnbl. MNpupogHble coeanHeHUsa 1 nonyveHne cerneHa v Tennypa. lNpo-
CTble BellecTBa, M3nMYeckme N XMMn4eckme CBOMCTBA. XapakTepuUcTuyeckne coeanHeHus
N CONU ceneH- n Tennypcogepxawmx kucnot. CoeauHeHns ¢ Opyrumym HemeTannamu.
KomMmnnekcHble coeguHeHus. CoeguHeHust ¢ MeTannamu. XapakTepuctvka 3feMeHTOoB
nogrpynnel xpoma. lNpupoaHble coeanHeHusa U nonyyeHne metannos. dusnyeckne n xu-
MUYECKME CBOWCTBA. XapaKTepuCTU4eckne coeamHeHus: okcugbl u rmgpokcngsl. Coeaum-



5

HEeHUs Cc Aapyrummn Hemetannamu. Conum kucnopopconepXalimx KACHIOT U KOMMIIEKCHble
coeanHeHnus. Knactepbl monubaeHa n Bonbdpama. Metannoxmmus.

AnemeHTbl VIl rpynnbl MC. O6wan xapaktepuctuka anemeHtoB VII rpynnbl. Oco-
B6eHHOCTN pTopa. ekt obpaTHOro akpaHMpoBaHus. [NpupoaHble COeaANHEHNSA N NONy-
YyeHue (ptopa. dTopua Bogopoda u propmasl metannos. CoegmHeHuss pTopa ¢ HemeTarn-
namun. OcobeHHoCTN XuMmnn xnopa. NpupoaHbie CoeanHEHUs 1 nonyveHne xnopa. dPunsu-
yeckMe U XuMuyeckne ceouncTsa. [MaponuTuyeckoe OMCnponopLMoHMpoBaHmne. Xapakrte-
pUCTUYECKNE COeAMHEHNS U COMW XropcoaepXalnx KACMOT. XapakTepuctmka 35ieMeHTOoB
nogrpynnel MapraHua. NpupogHble coeanHeHus 1 nonydeHne metannos. dusnyeckue u
XUMUYECKNEe CBOWCTBA. XapaKTepucTuyeckue coemHeHms ¢ Hemetannamu. Conu Kkucno-
poacoaepXaLlnx KUCNOT U KOMMEKCHbIe coeanHeHus. MeTtannoxmmusi.

AnemeHTbl VIl rpynnbl MC. Xapaktepuctnka anemeHtoB VIII rpynnbl. OnemeHTbl
VIIIA rpynnbl. OcobeHHOCTU rennst 1 HeoHa. IHepTHble 1 GnaropogHble rasbl B NpUpoAe.
dunsnyeckne ceorctea bnaropoaHbix rasoB. Knatpartbl. BaneHTHO-xuMn4eckune coeamHe-
HMa GnaropodHbix rasoB. Ponb xumum 6GnaropoaHbiX ra3oB B pa3BUTUM MEPUOLMYECKON
cuctembol .M. MeHoeneeBa. XapakTrepuctuka anemMeHToB Tpuaabl xenesa. [NpupoaHble
coeauHeHUs N nonyveHune xenesa, kobanbTa 1 HUKens. MNpocTele BellecTBa. Pusnyeckme
N XMMUYECKNE CBOMCTBA. XapaKTepuctmyeckme coeanHeHus. KapboHunbl 9NeMeHToB Tpu-
agbl xenesa. Metannoxumus. YepHas metannyprusa. YyryHbl n ctanu. XapaktepucTtuka
nnatnHonaos. MpupoaHble coeanHeHus, nonyvyeHme n adpuHax NnaTMHOBbLIX MeTansoBs.
MpocTble BewecTBa. PU3MyecKMe N XMMUYECKME CBONCTBA. XapakTepuctnyeckne coegu-
HeHus. CoeanHeHns ¢ HemeTannamn. Conu kucnopoacoaepXalimx KMCIOT U KOMMMEKC-
Hble coeuHeHund. Ponb M 3HadYeHue NNaTUHOMAOB B CTAHOBSIEHWMUM M Pa3BUTUN XUMUU
KOMMIIEKCHbIX coeauHeHun. Metannoxmmus.

NMoHATHe o ha3e, KOMNOHEHTE CUCTEMbI, HE3aBUCUMOM KOMMOHEHTE. [oHATne o
daszoson guarpamme (1) ogHO- 1 MHOFOKOMMOHEHTHON cuctemsl. [paBuno gas Mmbbca.
Mpumepbl @® o0gHO- WM MHOrOKOMMOHEHTHOWM cucteM (Boga, cepa). JinHum
cocylwlectBoBaHuss  (a3.  YpaBHeHne  KnanempoHa—-Knaysmyca B pasnnyHbIX
(OnhdepeHumansHOM U1 UHTerpanbHoM) opMax W CBA3b 3TOrO0  YpaBHEHUA C
BO3MOXHOCTbIO MMaBneHus TBepablx a3 npu BapbMpoBaHUM aaBneHus (6e3 nameHeHus
TemnepaTypbl). TPONHbIE U KPUTUYECKME TOYKMN.

da3oBble AguarpamMMmbl AOBYXKOMMOHEHTHbIX cucTeM. [IpuMUTUBHbIE BUAbI
B3aMmMoaencTand. T-x-ceveHus agnarpammbl 3BTEKTUYECKOrO TUMa ANs Cry4yaeB HUYTOXHO
Masnon n 3aMeTHOW pPacTBOPUMOCTN KOMIMOHEHTOB B TBepAblX hasax. JInHun nukeuayca m
conugyca. Cnyyan petporpagHoro conuayca. MoHoTekTU4Yeckun Tmn B3auMogencTBus m
COOTBETCTBYHOLMI TUN T-X-CeYyeHne anarpaMmmbl.

T-x-gnarpamma  (T-x-cedeHne)  nepuTekTnyeckoro  Tuna  (cpopmmpoBaHume
OrpaHM4YyeHHOro TBepaoro pactBopa ©0e3 ob6pas3oBaHus CoedMHEHUs). T-X-cevyeHusi
anarpaMmm C HenpepbiBHbIMUM TBEPAbIMM pacTBOpPaMn. TOYKM KOHIPYSHTHOrO MnaBfieHust
ANA  gnarpaMm  C  HenpepbiBHOW pPacTBOPUMOCTbIO B TBEpAO(asHOM COCTOSAHUM.
YnopsigpoveHue TBepabix pacteopoB. CoeanHeHust KypHakoBa.

T-x-gnarpamma (T-x-ceveHne) BHapHOM CUCTEMBI C NPOMEXYTOYHLIM COeANHEHNEM,
CMOCOBHbLIM pasnaraTbCs NpU yBENIMYEHUM TemnepaTypbl N0 NEPUTEKTUHECKON peakuunu.
T-x-gnarpaMmmbl  (T-X-ceyeHust) OUHapPHbIX CUCTEM C  KOHIPY3HTHO NfaBsWwMMCS
coeauHeHnem. [anbTtoHngbl n 6Geptonnuabl: npegctasneHus H.C. KypHakoBa u ero
nocriefosaTernen.

Bonpochkl K 3K3aMeHy:

1. Bopopoa. W3otonbl Bogopoaa. Ocoboe nonoxeHwe Bogopoda B [lepuognyveckon
Cucteme un ocobble um3Myeckme M XMMUYECKME CBOWCTBa Bogopoda (NpocToro
BellecTBa M ero coeguHeHun). buHapHele coeanHeHnsa sogopoaa (AHx). PasnuyHbie
TMNbl  rMapugoB. dusmyeckne ©n  XMMUYECKME CBOWCTBA. TBepAdble pacTBOpbI
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11.

12.

13.

BHeapeHus 1 oasbl BHEAPEHUS.

Obwaa xapaktepuctuka anemeHtoB la nogrpynnel MC (Li, Na, K, Rb, Cs).
dusmyeckne M XMMUYECKME CBOWCTBA MNPOCTbIX BelwecTB (MeTansioB) WM UX
COeAuHeHun; MeTanoxmmus. BO3MOXHOCTb CBA3bIBaHUA  COEAVHEHUW  3TUX
3M1EMEHTOB B KOOPANHALMOHHbBIE COeMHEHNSA B pacTBOpax.

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

OnemeHTbl lll-a rpynnbl  Nepuogndeckon Cuctembl. KpaTkasa xapakTrepucTuka
PUINYECKMX N XMMUYECKNX NPOCTbIX BELECTB U UX coeanHeHnin. OCOBEHHOCTU XMMUK
6opa, rannua n Ttannua. Mvapugbl 6opa. CpaBHeHMe cBoOWCTB 6opa M antOMUHKUS,
Gopa u kpemHus. AntoMuHuA. CpaBHEHWE (U3NYECKUX U XMMUYECKMX CBOMWCTB
antoM1HUS CO CBOMCTBaAMM €ro coceaen no rrnasHom 1 nobovHom nogrpynnam.
OnemeHTbl llI-b rpynnbl lMepuognyeckon Cuctembl. JlaHTaHOMObLI W AKTUHUADI.
BHyTpeHHAs nepnoauyHOCTb NaHTaHongoB. OCOBEHHOCTM XUMUK Lepus 1 Tepbus,
eBponus n nttepbusa. dddekTbl d- n f-aNekKTpoHHON KOHTpakumn. NposBneHnst aTux
aphekToB B PU3NYECKMX U B XUMUYECKMX CBOMCTBAX IMEMEHTOB U COEOUHEHUMN.
Mpumepbl cpegn naHTaHOMOOB W OPYrMX 3NeMeHToB. AKTUHuAbL. Pasnuune B
cBOMCTBax NepBbIX 7 1 NocnegHnx 7 akTMHWAOB.

Monumopdumnam wn annotponus yrrnepoga. dusnmyeckme M XMMUYECKME CBOWCTBA
pasnnyHbIX NoNMMopdHbIX Moandukauun yrnepoaa (anmas, rpacdut, pynnepeHsl n T.
A.). MpumepHbIn BUA hasoBon anarpammbl yrinepoaa. CTPYKTypbl TBEPAbIX MPOCTbIX
BELEeCTB AN 3feMeHTOB noarpynnel KpemHus. [onumopdumsam Sn. CpaBHeHue
CBOWCTB (pmnamnyecknx n xmmmyecknx cesonctse C, Si, Ge, Sn u Pb.

Xumndeckme wn  uU3NYECKMe CBOMCTBaA asoTa KakK MpoCTOro BewecTsa. Xumusg
BOOOPOAHbIX  cOoeAMHeHWn  a3oTa.  AMMMaK,  rMapaswH,  fMOpOoKCUaMuH,
asoTUCTOBOLOPOAHAA KMCOTa UM CBOWCTBA JTUX coeauHeHun. KucnopofHble
coeauHeHus asota. Okemabl asoTta. A30TUCTas U a3oTHas KMCNOTbl U UX conu. A3OT,
docop n gpyrne anemeHTbl V-a rpynnel MNC: cpaBHUTENbHAsA XapakTepucTumka.
Kucnopoa. Annotponus. dunsnyeckne n XxmuMmyeckne CBOMCTBa. XMMuyeckasi CBA3b B
monekyne kucnopoga (02). CuHrneTHbln kucnopopd. KucrnopogHble cOeanHeHUs:
oKcuabl, Nepokcuabl, Hagnepokcuabl 1 03oHUAbI. Nepokena Bogopoaa. OcobeHHocTH
CTPOEHNA N XUMUYECKOWN CBA3N. XNMUNYECKME CBOUCTBA.

Cepa. AnnoTponusa n nonumopdunam cepbl. azoBasa agnarpamma cepbl. BogopoaHbie
COeaIHEHUS: CEPOBOAOPOA U cyrnbdaHbl. KncnopoaHble coequMHeHUs cepbl: OKCUabI U
KNCNOTbl. Pu3nyeckme u XUMUYECKMEe CBOWCTBA Cepbl, ceneHa, Tennypa u ux
coeavHeHui. CpaBHUTENbHbIN aHann3. CepHas, ceneHoBas U TENNypoBbIE KACMOTbI.
dusnyeckne M XMMUYEcKMe CBOMCTBA ranoreHoB W ranoreHuaoB. CpaBHuUTenbHas
xapaktepuctuka. Ocobble cBoncTBa dTopa M €ro coeanHeHun. KncnopogHble
coeauHeHus xnopa, bpoma 1 noaa.

O6Lan xapakTepucTmka anemMeHToB NOArpynn xpomMa n mapraHua. Knactepbl B XumMum
KOOPOMHALUMOHHbBIX COeANHEHUN 3TUX aNneMeHTOB. CpaBHeHME 3fIEMEHTOB NoArpynnbl
XJlopa C anemMeHTaMmu NoArpynnbl MapraHua v afemMeHTOB NoArpynrbl cepbl C dNeMeH-
Tamu noarpynnbl Xxpoma.

KpaTkast xapakTtepuctuka aneMeHToB noarpynn TutaHa u BaHagusa. Otnuudne Ti oT Zr
n Hf; V — ot Nb u Ta. Teepable pacTBopbl pasnnuyHon Nnpupoabl 1 gasbl BHEOPEHUS Ha
npumepe coeaMHeHUn TUTaHa.

onemeHTbl cemenctBa xenesa (Fe, Co, Ni). lopusoHTanbHas aHanoruss M ee
NPUYMHBI. XapaKTepuCcTMKa CBOMCTB METasnsfoB — Xenesa, kobanbTa M HUKENS U Ux
coeauHeHun. MeTtannoxummnyeckne csounctea Fe, Co, Ni. KapboHunbl kak npumep
KOOPOMHAUMOHHBIX COeANHEHUN 3TUX dNEeMEHTOB. XMMuYeckasi CBS3b U Knactepbl B
KapOoHunax.
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AneMeHTbl NoArpynn Meau N uuHka. XapakrepucTuka npocTbiX BELLECTB (MeTannos) u
nx coegmHeHun. Metannoxumus atux anemeHToB. OBHapPY>XeHHble HeaBHO BbICOKUE
CTEMNEHN OKUCNEHUS «TSHXKENbIX» 3MEeMEHTOB 3TUX NoArpynn, XMMuyeckasi CBA3b B
COOTBETCTBYIOLUNX COEANHEHUSIX N UX CBONCTBA.

MoHaTMe o pase, KOMMNOHEHTe CUCTEMbl, HE3aBUCUMOM KOMMOHeHTe. [loHsaTMe o
daszoson gnarpamme (P) ogHO- U MHOFOKOMMOHEHTHOW cucTeMbl. [lpaBuno ¢as
'm66ca. Mpumepbl L O0AHO- U MHOFOKOMMOHEHTHOW cucTeMm (Boga, cepa). JluHum
cocyllectBoBaHus a3. YpaBHeHue KnanenpoHa — Knaysumyca B pasfnuyHbIX
(OnddepeHumansHon M UHTerpanbHOM) dopmMax M CBA3b 3TOr0 YpaBHEHUS C
BO3MOXHOCTbIO NfiaBneHns TBepablx a3 npuv BapbupoBaHuM faBrieHus (6es
N3MeHeHNa TemnepaTypsbl). TPOMHbIE U KPUTUYECKME TOYKM.

dasoBble  guarpaMmmbl  OBYXKOMMOHEHTHbIX  cucteM.  [lpuMnUTMBHbIE  BUAbI
B3aMMoOOencTBmndA. T-X-CedeHUst aAuarpaMmbl 3BTEKTMYECKOro Tuna Ansg criyvyaes
HUYTOXHO Marion U 3aMeTHON PacTBOPMMOCTU KOMIMOHEHTOB B TBeEPAbIX hasax. JInHum
nuksmayca n conugyca. Cnyyanm petporpagHoro conuayca. MOHOTEKTUYECKMM Tun
B3aUMOAENCTBUSA U COOTBETCTBYIOLLMIA TUN T-X-CeveHne amarpammbl.

dasoBble gnarpammbl ABYXKOMMOHEHTHbIX cucteM. T-x- gnarpamma (T-x-ceyeHue)
nepuTekTu4yeckoro Tuna (opMMpoBaHUE OrpaHMYeHHOro TBepAoro pacteopa 6es
obpa3oBaHnsa coeguHeHund). T-x-ceyeHuss guarpamMm C HenpepbiBHbIMW TBEPAbIMU
pacTBopaMu. TOYKM KOHFPYSHTHOrO nfaBfeHus Ans AvarpaMmm C HenpepbiBHOW
pacTBOPMMOCTbIO B TBepPAO(a3HOM COCTOSHUW. YnopsgoyeHue TBepAblX pacTBOPOB.
CoeavnHeHna KypHakoBa.

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

[[anoreHnabl Kak XapakKTepucTudeckue CcoeauHeHus. TeHOeHUUM WU3MEHEeHUs WUx
CBOMCTB MpWU nepexode OT 3feMeHTa K 3feMeHTy BHYTpU rpynnbl U nNo mepe
N3MEHEeHNs CTENEHN OKUCIEHUS aNeMeHTa, obpasyroLlero ranoreHnap.

Okecnabl U rMapoKcnabl Kak Xxapaktepuctudeckue coegmHeHnd. TeHaeHuMmM naMmeHeHns
NX CBOWCTB NPW nepexoae OT AfieMEHTa K 3NeMEeHTY BHYTPU rpynnbl U N0 Mepe n3me-
HEeHUS CTEeNeHN OKUCIIEHUS ANieMeHTa, o0pasyloLero okcnabl U rMapoKCuabl.

INuteparypa:
1.

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

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

NpuHByg H. Xumusa anemenTtoB: B 2 1. T.1 / H. 'puHBya, A. OpHWO; - 3-e nsg. — M.:
BuHom, JTabopaTtopus 3HaHmn, 2015. — 607 c.

MpuHByg H. Xumus anemeHTtoB: B 2 1. T.2 / H. 'puHBya, A. OpHWOoO; - 3-e nsg. — 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.- CI16.: JlaHb. - 2003.
PUBNKO-XMMUYECKUIN aHanNn3 MHOrOKOMMNOHEHTHbIX cuctem / KO. IN. AdwmHoreHos, E. I.
loHuyapos, . B. CemeHoBa, B. 1. 3nomaHos. - M.: MOTW. - 2006. — 332 c.
XangosHuan K.A.da3oBble gnarpaMmbl reTEPOreHHbIX CMCTeM ¢ TpaHcdopmaunsamm /
K.A. Xangoanngn. — Hosocubupck: VH-T HeopraHuveckon xumum CO PAH, 2004. -
382 c.

Bonbxun B. B. O6waa xmmusa: ocHOBHOW Kypc; ydebHoe nocobue / B. B. BonbxuH —
Cl16 : N3patenbcTBo JlaHb, 2008 r. — 464 c.
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10. bek M., Hagbnan W. NccnegoBaHue KomnnekcoobpasoBaHMs HOBENLUMMU METOOAMM:
Mep. c anrn. — M: Mup, 1989, 230 c

11. dusnyeckas xMmusa maTepuanos M NPOLIECCOB ANEKTPOHHOW TEXHUKK: y4ebHoe noco-
6ue YuebHoe nocobue ans BY3'oB no HanpaBneHuto cneumansHoctn "Xumus" / U.M.
KyBwunHHuKkoB, .M. OnbatoBa. - WM3g. MOCKOBCKOro rocygapCTBEHHOMO OTKPbITOro
yHuBepcuteta, 2011 r. C.80

12. ToHkoB E. 0. ®aszoBble gnarpammbl coeiHEHU nNpu 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 gasosble paBHoBecusi / B.M. na3sos,
J1.M.MaBnoBa: 2-e n3g., nepepab. n gon. — M.: Metannyprus, 1988 — 325 c.

15. ®epopos .M. Owmnbkn Npu NOCTPOEHUN AMarpaMm COCTOSIHUA OBOWHbIX cucTem /
MN.N.®egopos, MN.M depopos., 4.B. Opobot - M.: MUTXT um. M.B. JlomoHoCOBa,
2005, - 181 c.

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

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

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

Hay4yHasa cneumanbHoCTb 1.4.2 AHanuUTU4YecKkaa XuMums

MpeameT M 3apayn aHaNUTUYECKOM XMMMU. DTanbl UCTOPUYECKOTO PasBUTUSA U
3Ha4YeHne aHanuUTUYeckon XMMmn gna peweHna npobnem capmauun. Buagbl n 06bLEKThI
aHanusa. MeTtoabl aHanUTUYecKoM XMMuUU N NX Kraccudukauusa. Lenn aHanutuyeckoro
onpeaenieHnsi: TOYHOCTb, YYBCTBUTESIbHOCTb, 3KCMPECCHOCTb U n3bupartensHocTb. ObuLas
CXema aHanuTU4ecKoro onpeneneHus.

MeTpornorua xummyeckoro aHanusa. CuctemaTtuyeckue, crnyyanHble U rpybble
owmnbkn. CraTucTUYecKue XapakTepUCTUKM CriydyarHbiX owwmnbok. PacuyeT pesynbTaToB
aHanmsa.

O6wan xapakTepucTMKa peakumm B pacTtBope. XMMNYECKOE paBHOBECKE M 3aKOH
aenctems macc. PakTopbl, BMSIOLWME HA XMMUYECKOE paBHOBECKE: TemMnepaTtypa, MOHHas
cvna pactBopa, KomnnekcoobpasoBaHuWe, OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakumu,
obpasoBaHne ManopacTBOpPUMbIX M ManoaucCcouMMpoBaHHbIX coeuHeHun. KoHueHTpa-
Unsa pacTBOpOB. YcrnoBue MatepuanbHOro 6anaHca n anekTpoHenTpanbHOCTH.

MoHHaga cuna pacteopoB. KOHKypupyoLwmne peakunmn, kKoadpduunmeHT nobovHomn peak-
uuu.

TepmoguHammnyeckas, KOHUEHTPaLMOHHAA N YCNOBHAA KOHCTaHTbl paBHOBECMHS.

KayecTBeHHbIN XMMMYECKMM aHanui. Knaccudukaumss METOAO0B KauyeCTBEHHOro
aHanusa (gpobHbI N cucTeMaTU4eCcKun, Makpo-, NoSTYMUKPO-, MUKPO-, YribTpaMmnkKpoaHa-
nn3). AHanuTuUyecKkne peakumm W peareHTbl, UCMOSib3yeMble B Ka4eCTBEHHOM aHanuae
(cneundounyeckne, cenekTUBHbIE, rPYMMNOBLIE).

VMcnonb3oBaHue KayeCTBEHHOro aHanusa B papmaumn. KayecTBeHHbIN aHanus Ka-
TUOHOB U aHMOHOB. AHanuTu4yeckasa Kraccudukaumss KaTMOHOB NO rpynnam: CepoBOAO-
poaHas (cynbcuaHas), aMmmmuavHo-ocdaTHasi, KWCIOTHO-OCHOBHaS.

KncnoTHo-ocHOBHas Knaccudukaumst KaTMoOHOB no rpynnam. CuctemaTmyeckmii aHa-
N3 KaTUOHOB MO KUCITOTHO-OCHOBHOMY MeToAy. AHanuTuyeckMe peakuum KaTUOHOB pas-
NNYHBIX aHanNUTUYecknx rpynn. KayecTBeHHbI aHanu3 aHMoHOB. AHanuTu4eckas Knaccu-
dukauma aHMOHOB no rpynnam (No cnocobHOCTN K 0bBpa3oBaHMIO ManopacTBOPUMbBIX CO-
€ANHEHUN, MO OKUCINUTENbHO-BOCCTAHOBUTESNbHBbIM CBONCTBaM). OrpaHU4YeHHOCTb ftobown
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Knaccudpukaumm no rpynnam. AHanuMTuyeckme peakumM aHWOHOB PasfU4YHbIX aHanuTude-
ckux rpynn. MeTtoabl aHanu3a cMecen aHMOHOB Pa3fUYHbIX aHaNUTUYECKUX rpynn. AHanm3
cMecen KaTUOHOB N aHNOHOB (Ka4eCTBEHHbIM XMMUYECKNA aHanu3 BeLLecTBa).

MeToabl BbligeneHus, pasgeneHmsa n naeHTngrkaumm KaTMoOHOB U aHUOHOB.

XvuMunyeckme metoabl aHanumsa.

paBuMeTpuUyeckmn meton aHanusa. [loHATUE O reTeporeHHOM paBHoBecun. 3a-
KOH pacnpegeneHus. KoHCTaHTa reTeporeHHoro paBHOBeCUs. Ycnosuss obpasoBaHus M
pacTBOpeHUss ocagkoB: 3PdEKTbl OAHOMMEHHOIO MOHA, WOHHOW CUMbl, KOHKYPUPYIOLLMX
XUMUYECKNX peakuun. BnnaHne pH Ha nonHOTYy ocaxgeHusi ManopacTBOPUMbIX MMAPOK-
CVOB M ManopacTBOPUMBbIX conen cnabbix KNCMOT.

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

BnnaHue pasnuyHbix hakTopoB Ha CTPYKTYPY U AUCNEePCHOCTb ocagka. [loBepxHOCT-
HOe 1 BHyTpeHHee coocaxaeHue. CtapeHue ocagkoB. Ocaxgaemas v rpaBumMmeTpuyeckas
dopma n TpeboBaHUA K HMM B aHanuae. PacyeTbl rpaBMMETPUYECKMX ONpeneneHun.
Mpumepbl rpaBuMeTPUYECKUX ONpeaeneHni.

TutpumeTpuyeckun aHanu3a. Xapakrepuctnka metoga. CtaHaapTHble pacTBOpbI.
Cnocobbl TuTpoBaHMA. To4Kka 3KBMBANEHTHOCTU N KOHEYHasi To4YKa TUTpoBaHWA. PacyeTsl
TUTPOBAHUA.

[MpoTonuTMyeckas Teopusa KACIIOT U OCHOBaHUW. ABTOMPOTONU3 BoAabl. MOHHOE npo-
n3segeHue Boabl. KOHCTaHTbl KUCITIOTHOCTU N OCHOBHOCTU. PacyeT pH B pactBopax cunb-
HbIX U cnabblX NPOTONMTOB, aMdonMToB. BydepHble pacTBopbI

KMCnOTHO-OCHOBHbIE MHAMKATOPbI. MOHHas, xpoModopHas Teopun WHAOMKATOPOB.
NHanKaTopHbIE OLINGBKN.

KpuBble KNCITOTHO-OCHOBHOIO TUTPOBaHUA. PacyeT, NnocTpoeHme 1 aHanua TUNUYHbIX
KPUBbBIX TUTPOBAHUS CUITbHOW U cnabomn KUCMOThI Wenoysto. Beibop nHamMkatopa Ha Kpu-
BOW TUTPOBaAHUSI.

TuTpoBaHue B HeBoAHbIX cpeAax CyLWHOCTb MeToda KUCITIOTHO-OCHOBHOMO TUTpOBa-
HUS B HeBOAHbIX cpedax. Knaccudukaums pactsopuTenen, NpUMeHseMbIX B HEBOAHOM
TUTPOBaHUN (NPOTOHHLIE, anNPOTOHHbIE). PaKTop, onpeaenswmi BbIBOP NPOTONNTYECKO-
ro pacteoputens. [pumeHeHne KMCNOTHO-OCHOBHOIO TUTPOBAHWS B HEBOAHbIX cpeax.

KomnnekcoHomeTpuyeckoe TutTpoBaHue. PaBHOBeCHE B pacTBOpPax KOMMIIEKCHbIX
coeHeHUn. PakTopbl, BIMSIOLWMNE HA YCTOMYMBOCTb KOMMITEKCHbLIX COEQMHEHUI: Npupoaa
MOHa MeTanna wu nuraHga, 3apsg, MOHHbIM paguyc, cpepa. PacnpepeneHve metanna
MEeXAy HECKONbKMMU KOMMMEeKcaMn. ITUNEeHANaMUHTETPAyKCyCHasi KUCnotTa U ee KoM-
nnekcbl C MeTannamu.

XenatomeTpuyeckoe TuTpoBaHue. KpuBble TUTPOBaHUSA, UX pacyeT U NOCTPOEHue.
BrivsiHne pasnuyHbiX (pakTOpOB Ha CKA4YoK Ha KPMBOW TUTPOBaHUS (YCTOMYMBOCTb KOM-
NIEKCOHATOB, KOHLUEHTpauna MOHOB MeTansna 1 koMmnnekcoHa, pH pactesopa). HankaTo-
pbl KOMMiekcoHomeTpuun. lMNpuHuMn gencteus n TpeboBaHus, npeabsiBrAsieMble K Me-
TannXpoMHbIM MHAWKATOPaM.

OkcpeameTpus. PaBHOBECHbLIM OKUCUTENbHO-BOCCTAHOBUTESbHBIN MOTEHUMan u
KOHCTaHTa paBHOBeCUs peakumn. PacdeT anekTpogHoro noteHumana nonypeakumin. lNo-
HATUE O peanbHOM noTeHumane. Kpmeble TUTpoBaHMs. Cnocobbl onpeeneHns TOYKN 3K-
BUBaNEHTHOCTN.

O630p MeToOo0B OKCpeaMeTpuu: nepmaHraHaToOMeTpud, OUXpOMaTOMETpUs, MoLo-
mMeTpusi, bBpomaTomeTpus.

MeToabl pa3aeneHnsa U KOHUeHTpupoBaHus. Knaccudpuvkauma metogoB pasgene-
HUA N KOHLUEHTPUPOBAaHUS BELLECTB B aHANUTUYECKON XUMUN.

CopbumoHHble MeToabl. Knaccudukaumsi no mMexaHusmy B3auMOAEWNCTBUS Belle-
cTBa ¢ copbeHTOM, cnocoby ocyLLeCTBNEeHUs npouecca, reoMeTpUYEeCKMM Nnpu3Hakam He-
noaswxHoun pasbl. KonimyectBeHHOE onncaHme copOuUMOHHbIX npoLeccoB. CopbeHThI.
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OkcTpakumsa. CywHocTb MeTtoda. 3akoH pacnpegeneHus. OCHOBHblE KOSIMYECTBEH-
Hble XapakTepucTukn. Knaccudukaums aKCTpakUMOHHbBIX NPOLECCOB MO TUMY UCMONb3ye-
MOro 3KCTpareHTa, TMny obpasylowmxca COeaUHEHUN, TexHMKe ocyliecTBneHms. OCHOB-
Hble TUMNbl COeAMHEHUIN, NCNOSb3yeMbIX B 9KCTPaKLMK. Knaccbl aKCTpareHToB.

OcaxpgeHune n coocaxaeHue.

®U3MKO-XMMUYECKNe MeToabl aHanusa.

XpomaTorpacduyeckue meroabl. Victopna pasBuTUS M Knaccudgukaums MeToaoBs
XpomaTorpagum no NpUMeHAeMon TexXHUKe, MexaHu3My pasgefnieHns BeLlecTB, No arpe-
raTHOMY COCTOSIHUIO U CNOCOBY OTHOCUTENBHOMO NepeMeLLeHns gas.

TeopeTnyeckne ocHoBbl MeToaa. XpomMaTorpauieckum nmk N ero aNILNOHHbIE Xa-
pakTepucTmkn. Teopum copbunn, TeopeTmyeckux Tapenok. KuHetuyeckast Teopus xpoma-
Torpadgoun.

a3oBag xpomaTorpadus. BbICOKOI(PEKTMBHAA XWOKOCTHAsA Xpomartorpadus.
NoHoobMeHHas n noHHasa xpomaTorpagusi.

ToHKkocnonHaa xpomatorpadus. PacnpegenutenbHas XxpomaTorpadus. Xpomarto-
rpadus Ha Bymare.

OcapoyHasa xpomatorpadus. [oHsATME O CUTOBOWM (SKCKMHO3MOHHOM) Xpomatorpa-
doun. Nenb-xpomaTorpadums.

CnekTpanbHble MeToAbl aHanu3a. Knaccudukauusi cnekTpasibHbIX MeTOAOB.
CnekTparnbHble XapakTepPUCTUKM U LUKana aMneKkTpoOMarHUTHbIX BOSTH. OMUCCUOHHbIA Crnek-
TpanbHbI aHann3. ATOMHble cnekTpbl. Ka4eCTBEHHbIN N KONMMYECTBEHHbIM 3MUCCUOHHBIN
aHanus. lNnameHHaa poTomMeTpma U ee NpUMEHeHe B MeauumHe n bapmMmaumu.

MonekynapHaa abcopbunoHHas cnekTpockonus. 3akoHbl ceeTonornoweHus. OnTu-
yeckas MSIOTHOCTb M cBeTonponyckaHne. MonekynsapHbid KO3IMUUNEHT MOrMoLeHNs.
AJOUTUBHOCTb ONTUYECKOW NITIOTHOCTU. ONIEKTPOHHbLIE CMEKTPbI NOrMOLLEHNS.

MeToabl abcopbumoHHoro aHanmnsa. dotomeTpus U cnekTpodoTomeTpus. VX npu-
MeHeHne B hapMaumm O Ka4eCTBEHHOro UM KONMYEeCTBEHHOro ornpegernieHvsi. AHanms
MHOIFOKOMMOHEHTHbIX cucteM. JuddepeHumnansbHbii GOTOMETPUYECKUIA aHann3. JKCTpak-
LUMOHHO-POTOMETPUYECKNIN aHanns.

MHppakpacHasa cnektpockonus. CTPyKTypHO-rpynnoBOM U KONMYECTBEHHbIN aHanu3
OpraHn4Yecknx n HeopraHnyecknx sewecTts no UK cnekrtpam.

ATOMHO-abcopbuMOHHbIN  aHanuad.  Annapatypa. KonuMyecTBeHHbIW  aTOMHO-
abCcopObUMOHHLIN aHanM3 U ero NorpeLLHOCTH.

AneKkTpoxumMmnyeckue Mmetoabl aHanusa. Knaccuukaums anekTpoxXmuMmnyeckmnx me-
TogoB. ObpaTumble U HeobBpaTUMble ANEKTPOXUMUMYECKUe cnuctemol. MoHomeTpua. NoHce-
NeKTUBHbIE anekTpoabl. Buabl n npumepbl MeMBpaHHbIX 3N1EKTPOOO0B.

Mpamas wvoHomeTpusa. [MoTeHunomeTpuyeckoe TUTpoBaHMe. CyLHOCTb KYyNOHO-
MEeTpUKN NP1 NOCTOAHHOM NoTeHumane. KynoHoMeTpuyeckoe TUTPOBaHME.

Bonpochbl K 3K3aMeHy:

1. lpeameT n 3agayn aHaNUTUYECKON XMMUKU. DTanbl NICTOPUYECKOTO PasBuUTUS U 3HaYe-

HWe aHaNUTUYECKON XMMUN B Pa3BUTUN HAYYHbIX XMMUYECKNX 3HAHWIA.

Buabl n o6bekTbl aHannsa. Metoabl aHanMTUYeCKon XMMum 1 nx knaccudgukaums. Lie-

nn aHanuTnyeckoro onpegenenuns. Obwasa cxema aHanUMTUYEeCKoro onpeaeneHus.

Knaccudukaumsa xpomaTtorpadomyeckmx MeTOA0B.

OnioeHTHasa xpomaTorpadums. OCHOBHbIE NapameTpbl XpomMaTorpamyeckoro nuka.

Teopus TeopeTUYeCcKnx Tapenok B XxpomaTtorpadpun.

KuHeTnyeckas Teopusa xpomatorpaduu. YpaBHeHune BaH-[eemTepa v ontumusaumsd

XpomaTorpacduyeckoro npouecca.

[a3oBas xpomaTtorpacdus, 6nok-cxema ycTtaHOBKW, BbIGOp rasa-Hocutens, copbeHTa,

aeTekTopa. Hacago4Hble 1 KanunnspHble KONOHKM.

8. BbicokoahpekTuBHas XKnOKOCTHAA xpomaTorpadus. Beibop NOABMKHON 1 HENOLBUX-
HoW pas.

N

o gk w
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9. Knaccudukauusa cnektpanbHbiX METOAOB aHanu3a.

10. OMUCCUOHHBIN cnekTpanbHbI aHanmn3. AToMmusaTtopbl. KaueCTBEHHbINM U KONIMYECTBEH-
HbI @aTOMHO-3MUCCUOHHbIA aHanus.

11. AToMHO-a6copObuUMOHHBIN aHanun3. [namMeHHbIn 1M 3NEeKTPOTEPMUYECKNA BapUaHThI
aTOMHo-abcopbunoHHOro aHanuaa.

12. MonekynsipHas abcopbumnoHHas cnektpockonna. OCHOBHOW 3aKOH CBETOMOITOLLEHNS.

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

14. Knaccudgukaumsi anekTpoXmMmyecknx MeTogoB aHanmsa.

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

16. BonbtamnepomeTpus. KaueCTBEHHbIN N KONIMYECTBEHHbIA aHanmns.

17. MNpsimaa KOHOYKTOMETPUSA U KOHOYKTOMETpUYeckoe TUTpOBaHueE.

18. ONeKTpOXMMNYECKNE CEHCOPHI.

19. Knaccudmkauuns metoaos pasgeneHus B aHanmMTu4eckon XuMnun.

20. CopbumnoHHbIE 1 MeMBpaHHbIE METOAbLI pa3geneHus.

Nureparypa:

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. 3onotosBa. — 5-e uaa.,
ctep. — M. : sgaTtenbcknn LeHTp «Akagemus», 2012. — 384 c.

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

3. Bacunbes B.[1. AHanuTuyeckas xmmus : B 2 KH. : y4ebHUK ans ctyd. By3oB, 06y4. no
XUM.-TeXHON. cneumanbHocTam / B.I1. BacuneeB . — 4-e ns3g., ctep. — M. : Opoda,
2004 . — KH. 1: TutpumeTpuyeckme n rpaBumMeTpudeckin Metonbl aHanmsa . — 2004 . —
366 c.

4. BacunbeB B.l1. AHanuTnyeckass Xmmus : B 2 KH. : y4ebHUK ons CTya. By30B, 06y4Y. no
XUM.-TeXHON. cneunansHoctam / B.[1. BacuneeB . — 4-e u3a., ctep. — M. : Opoda,
2004. — KH. 2: dnsunko-xummnyeckme metoabl aHanmnaa . — 2004 . — 383c.

5. AHanutuyeckaa xumusa B 3 T: yd4ebHUK OANA CTy4eHToB BYy30B, 00Oy4. no crey. «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. Ananutumyeckaa xumua B 3 T: y4ebHUK ONS CTyOeHToB BYy30B, 00Oy4. no creu. «Xu-
mus» / nog pea. J1.H. MocksuHa. — M. : Academia, 2008. — T. 2: MeToabl pasgeneHus
BeLecTB U rmbpunaHble metoabl aHanusa / [U.I'. 3eHkesud n gp.] . — 2008 . — 299 c.

7. AHnanutuyeckaa xumusa B 3 T: yd4ebHMK ONs CTyOeHTOB By30B, 00y4. no crnew. «Xu-
muay / nog pea. J1.H. MocksuHa. — M. : Academia, 2008. — T. 3: Xumunyeckui aHanms /
[W.I". 3eHkeBu4y n gp.] . — 2010 . — 364c.

8. KpwuctmaH I'. AHanutnyeckasa xumna = Analytical chemistry : B 2 1./ . KpuctnaH . — M.
: BMUHOM. NNa6. 3HaHun, 2009 . — 623 c.

9. KpuctmaH I'. AHanutnyeckaa xumuna = Analytical chemistry : B 2 1. /. Kpuctnan . — M.
: BUHOM. J1a6. 3Hanun, 2009 . — T. 2 / nep. c anurn. A.B. Napmawa [n gp.] . — 504 c.

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

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

3oB / HO. A. XaputoHoB. — MockBa : Bbicwasa wkona, 2010. — T. 2. Konn4yecTBeHHbIN
aHanuns. PU3nKo-xmmMmyeckme (MHCTpyMeHTarnbHble) MeToAbl aHanmsa. — 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 BblAeneHUs, OYUCTKU N UOEH-
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 OpraHU4eCcKMX MOSEKYN: MPOCTble W KpaTHble CBA3W, YrnepoAHble uenu u
UUKIbl, PyHKUMOHanNbHble rpynnbl. CTPYKTYpHblE (POpMynbl Kak CpeacTBO OTpaXeHud
CTPOEHUS OpraHNYecknx coeanHeHnin. CTpyKTypHas M3oMepust 1 €€ OCHOBHbIE pa3HOBUA-
HOCTU. MOHATNE O NPOCTPAHCTBEHHOW U30OMePUN. SHAYEHNE TEOPUN CTPOEHUSA AN pasBu-
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-CBSAI3€M U UX OCHOBHbIE XapaKTePUCTUKN: OTHOCUTESbHAA 3HEpPrusi, y3roBble CBOWCTBA,
pacnpeeneHne aneKTPOHHOW MNIIOTHOCTU. [onsapHOCTb CBA3M B TepMunHax Teopun MO.
O6wwme npencraBneHna 0 MHOTOLEHTPOBLIX Aenokanm3oBaHHbix MO, 3aBUCMMOCTb 3HEp-
rmn ot Tuna nepekpbiBaHna AO 1 6anaHca CBA3bIBAOLWNX U Pa3pbIXSOWUX B3anmonemn-
CTBUI, 9NEKTPOHHas MNIIOTHOCTb Ha aTtoMme, MOpPsiAoK CBA3W. TpakToBKa pacnpeneneHus
3NEKTPOHHOM MAIOTHOCTM Ha OCHOBE MpeACTaBfeHNN 00 ANEKTPOHHLIX adhdekTax aTOMOB
M MHOroaTOMHBbIX TPy, NPOCTPAHCTBEHHbIE 3PdeKTbl, Crnocobbl N3obpaxeHnsa pacnpe-
AeNeHnsa 3NeKTPOHHOW MMAOTHOCTU. MNMOHATUE O NMPOMEXYTOYHbIX YacTuuax, nepexogHoM
COCTOSIHUM N MexaHu3Me peakunn. KUHeTuyeckum n TepMoavHaMUYeckuin KOHTposb. [e-
TepPOreHHbIN N TOMOreHHbIN KaTanna.

AnkaHbl. ['omonornyecknin pag, HoMeHknaTypa, U3oMepusi, ankuibHble pagukasbl.
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 MOMy4YeHnsa ankaHoB. JNEKTPOHHOE CTPOEHWME HacCbIWEHHbIX 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 NoKanus3oBaHHbIM ABYXUEHTpoBbIM MO, COOTBETCTBYIOLLMM UHOMBUOYANbHBIM CBS-
3am C-H, Ha ocHoBe npeacTasneHuit 06 sp® - rmbpuansaummn. Micnonb3oBaHue aTmx npea-
cTaBneHnn anga onucaxHus o -ceasen C-C B ankaHax. [InvHbl CBA3EN U BaneHTHbIE YINbl.
[MpocTpaHCTBEHHOE CTPOEHME ankaHoB, BpawaTtenbHasi U3oMepud, KoHdopMauun n mnx
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 roMoniMTUYECKUA TUN paspbiBa CBA3W. TepMonuTudeckue npespa-
LeHns, cBoboaHble paguKarnbl, Ka4eCTBEHHas TPaKTOBKA MX ANIEKTPOHHOrO CTPOEHUS Ha
OCHOBe npeAcTaBneHuii 06 sp?-rmbpuamsaumm, dakTopbl, onpeaensawLmne oTHOCUTENb-
Hyt0 CTabunbHOCTb CBOGOAHBIX paguKanoB, UX NpeBpalleHne B YCrOBUAX TEPMUYECKOro
KpeknHra. Obuwme npencraBneHns 0 MexaHu3Me LenHbIX cBOOOAHO-paguKanbHbIX peak-
UMM 3aMeLleHns B arikaHax: ranoreHMpoBaHue, CcynbgOoxfopMpoBaHue, HUTPOBaHWeE,
oKucneHue. eTeponnTMYecKMn TN paspbiBa CBA3EN B ankaHax. Tepmuyeckue npespa-
LLEHNS1 Ha reTeporeHHbIX KUCMOTHbIX KaTanu3aTtopax. KapbokaTWOHbI, X 3MNeKTPOHHOoEe
CTPOEeHNEe 1 hakTopbl, onpefensolme OTHOCUTENBbHYID CTabUITbHOCTb, OCHOBHbLIE MYTH
npeBpalweHnin. Peakuun ankaHoB B CBEPXKUCHbIX cUCTeMax: obpas3oBaHMEe MPOMEXyTou-
HbIX YacTuL C TPEXUEHTPOBOW [OBYXASIEKTPOHHOW CBSA3bI0, MOSIMMEpPU3aumst U aNeKTpo-
dunbHoe 3amelleHue. Katanutndeckun puopmuHr. OCHOBHbIE MYTM UCNOSIb30BaHMUS
HaCbILWEHHbIX YrIeBOA0POLOB.

AnkeHbl. [omonormyeckun psag, HoMeHknatypa, nsomepus. Cnocobbl obpasoBaHus
ABOVHOW CBA3W: OerMapupoBaHue ankaHoB U NPOMBbILWIEHHOE NofnyyYyeHne oneduHoB ny-
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TEeM TepMUYECKMX MNpeBpalleHUN HaCbIWEHHbIX YrrieBo4oponoB, YaCcTUYHOe rmapupoBa-
HWe TPOMHOW CBA3W, AermaporanoreHMpoBaHme 1 npaBuno 3anueBa, geranoreHMpoBaHme
, germgpataums, TepMuyecKkoe pasfoXeHne 4YeTBEPTUYHbIX aMMOHMEBLIX OCHOBAHWUMW,
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 TUMbI MEXAHU3MOB B NpPeBpPaLLEHNSX arKeHOB.
Peakuunun anekT-podunbHOro nNpucoeguHeHna KUCoT, rarioreHBo4opoaoB, BoAbl, ranore-
HOB, ranoreHankunoB. OpueHTaums B peakumnsax npucoeguHeHns anekTpouIbHbIX pea-
reHToB (npasuno MapKoBHMKOBA) U €€ MHTepnpeTaumsa Ha OCHOBE NpeacTaBfeHnn 0 Me-
XaHU3Me peakumm U OTHOCUTENBbHOW CTabMMbHOCTU M30MepHbIX kapbkaTtnoHoB. CTepeo-
XUMUST ANEKTPOUNBHOro npucoeanHeHus. MNepekncHoln acpdekt n obpallieHne opmneHTa-
LUUKN NpucoeanHeHns BpoMMCTOro Bogopoaa Kak pesynbTaT M3SMEHEHUS] MeXaHu3Ma peak-
ummn. 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: 3MNOKCUANPOBaHME, LUMC- U TpaHC-TMAPOKCUTMPOBAHUE, OKUCIIUTENbHOE pacuien-
neHue, 030HONN3, NpeBpaLleHNa B NPUCYTCTBUN coeanHeHnn nannagus. KatnoHHas, ceo-
6oaHo-pagukanbHaa M KOOpAWMHAUMOHHAs nNonMMepusaumsa ankeHoB, TerioMmepusaums.
Peakuun ankeHoB no annuibHOMY MOJSIOXKEHMUIO: ranovanpoBaHne, OKUCIIEHWE, OKUCIU-
TenbHbIN aMMOHONM3. ANNunbHas TT-3fIEKTPOHHAsA cuctema, p, TT-COonpsbKeHue, Kade-
CTBEHHOE onucaHue B TepMuHax Teopmm MO n xapaktep pacnpeneneHust 3neKTPOHHOMN
NAOTHOCTU B annuibHOM KaTUOHE, pagukane u aHUoHe.

AnkagueHbl. Knaccugukauma, HOMeHknatypa n msomepusi gueHos. BaxHenwue
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-COnpsiKeHue), NpeactaBneHna o Lenokanuso-
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 OpUeHTauusi B 3TUX YCMOBUSX KMHETUYECKOrO U TEPMOLMHAMUYECKOrO KOHTPOSS.
[MeHOBbIN CUHTE3, NPEeACTaBfeHnss O paspeLUeHHbIX U 3anpeLLeHHbIX N0 CUMMETPUN pe-
aKUMAX LUMKNONPUCOEaNHEHNS C NO3MLNIKA PacCcMOTpPeHUs rpaHnyHbix MO peareHToB. Llnk-
noonuromepusauus. PasHoBUOHOCTUM NIMHEMHOW MONMMeEpU3aumMm U 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. Cnocobbl 0bpa3oBaHMs TPOMHOWM
CBSI31, OCHOBaHHbIE Ha peaKkumax germaporanoreHmpoBaHus. KapbuaHeln 1 nuponutuye-
CKMA MeToAabl nonyyeHus auetuneHa: MO-onucaHne TPOMHOW CBSA3M Ha OCHOBE npea-
CTaBneHnn o sp-rmbpuamnsauyumn. dnanyeckme CBOMCTBA U OCHOBHbIE CNeKTparibHble Xapak-
TEPUCTUKN ankuMHOB. XMMUYECKME CBOWMCTBA arikKMHOB. KaTanuUTU4eCcKOe rMapupoBaHue,
BOCCTAHOBMIEHNE HATPMEM B XUOKOM amMuake, rmgpatauma (peakumst Kydeposa), npuco-
€OVHEHne cnmpToB, KapOOHOBLIX KUCMOT, ranoreHBo4opo4O0B, LMAHMCTOrO BOAOpOda W
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
CBSI3N BMHUMALETUNEHA N NX CUHTETUYECKOE 3HadeHue. Linknoonuromepusaumsi anknHos,
ankuHbl Kak aneHodunbl. OKMCNUTENbHbIE NPeBpaLLeHns ankuHoB. KMCnoTHble CBOMCTBA
ankuHos-1, aueTuneHnabl, UCNOoSb30BaHNE KUCIIOTHbIX CBOMCTB arlkKMHOB M peakumin ale-
TUNEHNAOB AN CUHTE3a COeANHEHUN, CoaepXKaLLmMX TPOMHYIO CBA3b.

Apomatunyeckue yrnesogopopabl (apeHbl). beH30s1 u e20 2o0Mos102U, N3OMEPUS,
HOMeHKNaTypa. ICTOYHMKM apomMaTMyecKux yrneBogoponos. [poTuBopeyne mexay gop-



14

MarnbHOW HEHAaCbILWEHHOCTbIO GEH30MBHOrO Konbua. U XMMUYECKMMU CBONCTBaMn GeH30-
na: oTHocuTesnbHasi YCTOMYMBOCTb K OKUCIEHWIO, CKITOHHOCTb K peakumam 3ameLleHus,
TEPMOXMUS TMAPUPOBAHUA U cropaHus 6GeH3ona, ero obpasoBaHNA B pamMKax OUCMpO-
NOPLMOHMPOBaHUS LMKNOrekceHa («HeobpaTumbin katanuad» 3enuHckoro). m-MO 6eH3o-
na, xapakTepHble NpuU3HaKkM apoMaTtu4yHoOCTK, npasuno Xiwokkens. 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 ANeKTPOPUITBHOrO 3aMeLleHNs Kak OCHOBbI MEeTOL0B
nepepaboTkM apoMaTUYECKUX YrNeBO4OPOAOB. TT-, O -KOMMMEKChbl, NeHTaAneHUNbHasa TT-
3MIEKTPOHHAas cuctema, eé HecesasbiBatowaas MO 1 xapaktep pacnpeneneHusi dnNeKTpoH-
HOW NMIOTHOCTU. BnunsaHne 3amectutenen B 6E€H30MbHOM KOMbLE Ha M3OMEPHbLIN COCTaB
NPOAYKTOB U CKOPOCTb peakuuun. Peakunn pagukanbHOro 3aMeLlleHns v npucoeamHeHuns.
T-KomnnekcoobpaszoBaHMe apeHOB C nepexoaHbiMn MeTannamu. AskunbeH3onbi. Cno-
coObl MONy4YeHNs1 U NCNONb30BaHNE peakLmi anknnn-poBaHusa 1 aunnmpoBaHna 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, OUCMPOMNOPLMOHUPOBaAHNE, M30Mepu3aumsa ankmndeHsonoB. Peakuun pagu-
KanbHOro 3amelleHnsa B 6okoBon uenu, 6eH3nnbHasa TT-anekTpoHHas cuctema. Okucnu-
TeNbHbIE NPEBpPAaLLEHUs anknnNbeH3050B, peakunun gerngpupoBaHms U UX NPOMbILLIIEHHOE
3HayeHue Ansa nonyvYeHun ctupona v AMBMHUNGEH30MNa, NonMMepu3aunsa 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 OTHOCUTENBHYI CTabuUnbHOCTb. [IndeHnnaTaHbl, CTUNLOEH, 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 CUCTEMaMWU OT CTEMNeHU KOMfaHapHOCTU U eé
NPOSABNEHUS B 3MEKTPOHHbBIX CMEKTpaxX NPOoun3BOAHbIX AndeHuna. ApoMaTUYHOCTb ande-
HUNa, peakunmn 3NeKTpodUnbHOrO 3aMeLLEHNS, OPUEHTaALNS B 3TUX peakumsax u BnNusiHue
Ha Heé 3amecTuTtenen. HagpmanuH, ero NCTOYHUKKN. I3oMepus n HOMEHKNaTypa npoms-
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 3amMeLLeHNs, PaKTopbl, BIIMSIOLWME HA OPUEHTALMIO B 3TUX peakumsx,
NX TEXHMYECKOEe 3HaYeHue Ansi CMHTe3a NPou3BOAHLIX HadTanuHa. AHmpauyeH. N3ome-
pUs 1 HOMEHKNaTypa npom3BoaHbiX. CMHTE3 aHTpaueHa 13 coeguHeHnn 6eH30MbHOro ps-
Aa. ONeKTPOHHOe CTPOEeHME U apoMaTUYHOCTb. Peakumn rmapupoBaHusl, OKUCIEHUS,
ANEKTPOPUNBHOIO NPUCOEANHEHNS N 3aMeLLeHns. POTooKMCIEHNE N hoToANMEPU3aLUS.
AHTpaueH B AMeHOBOM cuHTe3e. dPeHaHmpeH. /I3omepus 1 HOMeHKNaTypa npon3BogHbIX.
ONEKTPOHHOE CTPOEHME M apOMaTMYHOCTb. Peakumn rmgpupoBaHus, 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. QHAHTUOMEPLI N paleMaThbl.
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 acnmmeTpunyeckom cuHTese. lNpeacraBneHns o6 oNTUYECKON aKTUBHOCTU COEANHEHUN,
He coAepXalumx aCMMMETPUYECKOro aTomMa yrnepona. lasioeeHnpou3eooHbie yarieeo-
dopodoe. Knaccudpukauus. ManoreHnpounssoaHble Tuna Csp3-Hal. MoHoranoreHankaHsi,
NX M3omepusi 1 HoMeHknaTtypa. Cnocobbl obpas3oBaHMs CBA3WM 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, NnpeacTaBneHne o MexaHmamax 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, peakumoHHas cnocob-
HOCTb.

AnkaHonbl. 3omepusi, knaccudpukaums, HomeHknatypa. Cnocobbl BBeaeHusa rmg-
POKCUIBHOW TPYMMbl B MOJSIEKYNY: NPUCOeUHEHMe BoAbl K ankeHam, rugponms cesasm C-
Ha1, BocctaHoBneHme kapboHUTbHON 1 CROXKHOIMUPHON rpynn, CUHTE3bI C MOMOLLbIO Me-
TannopraHnyecknx coegmHeHun. MNpomMblwneHHble cnocobbl Nony4YeHns NPocTenwnx an-
KaHOMOB. JNEeKTpoHHasa npupoaa u nonspHoctb ceazen C-O n O-H, BogopoaHast cBA3b,
€€ nposiBfieHMe B CBONCTBAX M CMNEKTPasibHbIX XapakTepUCTUKax ankaHosioB. XuMnyeckue
CBOMCTBA: KUCMOTHO-OCHOBHbIE CBOWCTBA, 3aMeLLeHue rMapOKCUbHOW Tpynnbl Npu aen-
CTBMM MUHEpanbHbIX M OpraHUYecKUX KWUCIOT, UX ranoreHaHrMapuaos, Aerngparauus,
aTepudukaums. NpucoeanHeHne ankaHosoB K ankeHam, ankmHam, obpasoBaHmne npocTbIX
adupoB. Baanmogenctene ¢ kKapboHOBLIMU KUCIIOTAMU U MX NPOU3BOAHbIMU. OKUCNeHne
n germgpartaumna cnnuptoB. OCHOBHbIE NYyTU NpUMEHeEHUs). dPeHonn u e2o 2omosioau. Ho-
MeHknaTtypa, nsomepusi. Cnocobbl BBeAEHUA MMMAPOKCUITbHOW FPynnbl B apoMaTudeckoe
KONbLO: LLENOYHOE NaBfieHne Cornen apoMaTniecknx cynbgoKnCnoT, rmaponna 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 NMpPOTEKaHuUst U npoBeaeHus. eperpynnupoBka
CNOXHbIX achmnpoB peHonos. KoHaeHcaumsi ¢ KapOOHUNbHBIMU coeanHeHnamu. Kapobkeu-
nuposaHune deHosnoB. nMgpnpoBaHMe N oOKUCNEHNE.

AnbOdea2udbl u kemoHbI. Knaccndurkauus, nsomepus, HomeHknaTtypa. Cnocobbl 06-
pa3oBaHUsA KapOOHUBHOW rPYNMbl: OKUCIEHNE U AErnMapupoBaHMe CNMPTOB, MTMAPONN3 re-
MUHanbHbIX OUranoreHnpon3BOAHbIX, O30HOMN3 N OKUCAUTENbHOE pacliensieHne anke-
HOB, rMagpaTtaumsa anknHoB, OKCOCUHTE3. CNMHTE3 OKCOCOEaUHEHMUI U3 KapOOHOBbLIX KMCNOT
N X MPOU3BOAHBLIX. JNEKTPOHHOE CTpoeHuMe KapOOHWITbHOW rpynnbl, OCHOBHbIE CrEK-
TpanbHble XapakTepucTukn u usnyeckne ceomctea. Xmmumyeckne cBoncTBa. Peakuuum
HYKNeoUNbHOro NpPUcoeanHeHus: rnagpaTtaums, obpasoBaHne dMUCynbUTHbLIX NPON3BOS-
HbIX, B3aUMOOENCTBME CO CnMpTamMu, ranoreHBogopogdamu, NATUXIOPUCTLIM hoccopom,
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 OKCOCOEOMHEHUW. ANbOONbHO-KPOTOHOBAsS KOHAEHcauusi, eé
MEeXaHW3M Mpu KUCNOTHOM N OCHOBHOM KaTanuse. lNonumepusaumsa anbgerngos. Apoma-
mudyeckue anb0e2udbl U kemoHbl. Crneunduryeckne cnocodbl cnHTesa. OCoBEeHHOCTN UX
CTPOEHUS 1 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, KPOTOHOBAs KOHOEHCALMS OKCOCOEAMHEHUN. DNEKTPOHHOE CTpoeHMe. XUMU4eckme
CBOMCTBA: KaTanuTuyeckoe rmapupoBaHne, BOCCTAHOBMEHNE KOMMMEKCHbIMU rMapuaamu
meTannos, cnmptamn. OcobeHHOCTM peakLmin HyKNneounbHOro npucoegmHeHuns. BuHuno-
rma. TIoHATHE O KeTeHax, UX CTPOEHUU N peakuMOHHOM CrnoCOBHOCTU. XUHOHBLI. [Monyye-
HWe opTo-, napa-6eH30XMHOHOB N HaTOXMHOHOB. XMMUYEeCKMe CBOMCTBA: obpasoBaHue
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MOHO- 1 ANOKCUMOB, NPUCOEOUHEHNE OUEHOB, aHWUMMHA, XNOPUCTOro BOAOPOAA, YKCYCHOMO
aHrmgpuaa. AHTPaxmMHOH: NonyyYeHne, CBOMCTBA, NPUMEHEHME.

Onpegenexune knucnot bpeHcteaa-Jloypu u Jlbtonca. lpedenbHble MOHOKap6OHO-
eble kucsiombl. Knaccugpumkaumsa n HomeHknatypa. Metoabl CUHTE3a: OKUCIIEHNE YrNeBo-
AOopoaOoB, CNUPTOB, anbAernaoB, CUHTE3bI C MCMNOTb30BAHMEM METannoopraHN4YecKknx co-
€ONHEHUN, MarioHOBOrO0 M aLeTOYKCYCHOro 3adupoB, rMApPONU3 amMmuaoB, HUTPUIIOB WU
CNoXHbIX 3cpmpoB. CTpoeHne kapbokcunbHOM rpynnbl. Xumuyeckune 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 NPOn3BOAHbIX. BoccTaHoBneEHME 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-HenpeaenibHbIX KapOOHOBLIX KMCAOT. ONEKTPOHHOE CTPOEHUE, B3aUMHOE BIUS-
HWe OBONHOM CBA3M U KapbokcunbHOW rpynnbl. PeakumoHHass cnocobHoCTb. BaxHenwune
npeacTaBUTENN: akpunoBasi, MeTakpunoBasi, ofienHoBas KUCroTbl. XKupbl.

AnndaTnyeckune n apomaTuyeckue HUTpocoeamHeHUA. Knaccudukaums n Ho-
MeHknatypa. Cnocobbl NonyyYyeHus: HATPOBaHME yrreBoaopoaoB, 0bMeH atoma ranoreHa
Ha HATPOrpynmny, CUHTE3 apOMaTUYECKUX HATPOCOEANHEHMIA N3 apOMaTUYECKUX aMUHOB
yepes CoNnu AnasoHUsA. NEKTPOHHOE CTPOEHNE HUTPOrPYMMbl, XapaKkTep ee BNMSHUS 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, KOHAEHCAUMS C KAPOOHMUBHBIMN COEANHEHUAMN,
npucoeanHeHne K ABOMHOW CBA3N, aKTUBUPOBAHHOW 3MEKTPOHOAKLEeNTOPHLIMWN 3aMeCTu-
Tenamu. TayTomepusi HATPOCOEAMHEHNI N peakumn aun-popmbl. CBONCTBaA apomaTuye-
CKWUX HUTPOCOEANHEHWI. Peakumm anekTpouibHOro 3ameLLeHns, BIMSHUE HUTPOrpynnbl
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.

Anughamuyeckue amuHbl. Knaccudukaums n HomeHknatypa. Cnocobbl nonyyeHus,
OCHOBAaHHbIE Ha peakumsax HyKNneodurbHOro 3aMeLLEHNS B ranoreH-, okCu- 1 aMMHOMpPO-
N3BOAHbIX anudaTn4eckmx 1 apoMaTMyeckux yrneBogopoaoB, peakumsix BOCCTaHOBMEHMUS
HUTPOCOEONHEHMIA, a30TCOAEPXKALLMX NPOM3BOAHBLIX KAPOOHUNBbHBIX COeaMHEHNI 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 06pa3oBaHNIO BOOOPOAHbLIX CBA3EN. Xnmmyeckmne ceonctea. OCHOB-
HOCTb WM KMUCMNOTHOCTb aMMHOB, 3aBMCUMOCTb OT MPUPOAbl YrNEeBOAOPOAHbLIX pafvKaros.
BaanmopencTemne ¢ anekTpodubHbIMM peareHTamu: ankunnmpoBaHue, OKCUankunmpoBa-
HWe, aumMnupoBaHWe, B3aMMOOENCTBME C a30TUCTON Kucnoton. OkucneHue anuatnye-
CKMX N apoMaTnyeckmx ammHoB. OCHOBHblE NPeaCcTaBUTENN aMUHOB M NYTK UX NpaKTU4e-
CKOro MCnosnb30BaHus. ApomMamu4yeckue amMmuHbl. CBOWCTBA: B3aMMOAENCTBME C 3reK-
Tpodhmnamm, COOTHOLLEHUSA MEXAY PA3NIMYHBbIMM HanNpaBneHnsaMn 3Tux peakumn. Ocoben-
HOCTW NPOTEKaHMA peakunin anknnnmpoBaHMs U CynbprUpoBaHUS apoMaTUYECKNX aMUHOB.
CynbdammnHoBas kucnoTta u cynbdammuaHbie npenapatbl. AUMIMpoBaHNE apoMaTUYECKMUX
aMWHOB N €ro MUCMNonb3oBaHWe ANA NPOBeAEHUs peakuuin ranoreHMpoBaHUsa U HUTPOBA-
HUs. [JnasoTMpoBaHMe apoMaTMYeCKMX amMuHOB. BaxkHenwme npencraBuUTeNnu U nxX npak-
TUYECKOe NPUMEHEHNE.

ONEeKTPOHHOE CTPOEHMe, KaTUOH AMa30HMSA Kak SNeKkTpodunbHbl peareHT. Baanmo-
npeBpaLleHns pasnuyHbix hopm amMasocoeanHeHnn. Peakuum conen anasoHus, npoTeka-
loWne C BblAENEHMEM as30Ta, U MX WUCMONb30BaHME ANs NONyYeHUs yHKUMOHANbHbIX
NPOM3BOAHbIX apOMaTUYECKNX COeauHEHNIN. Peakummn conen gmasonust, npotekarwime 6es
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BblaeneHus asorta. AsocoyeTaHue, AMaso- U asococTasnsgowme. 3aBUCUMOCTb YCrOBUM
npoBefeHns a3ocodeTaHus oT Npupoabl azococtaBnsowen. CUHTE3, 3NeKTPOHHOE CTPOo-
€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 rMapusnMHa n amuHoB. Conuv AMa3oHUsA Kak peareHTbl apunmpoBaHus apomaTuye-
CKUX COeANHEHUN.

Knaccudgpmkaums wn  HomeHknatypa. [lpocTtenwve  a-anblez2udo- u a-
KemoHokucsiomsl. [lonyyeHne n3 KeTOHOB, KAPOOHOBLIX KMCMOT U UX NPON3BOAHBLIX. XU-
MUYECKME CBOMCTBA KaK MPOSIBNIEHNE XapaKTEePHbIX CBOWCTB ABYX (OYHKLMOHAIbHbIX
rpynn. B-Anbde2udo- u B-kemoHOKuc/omsl, crneymduka nx CBOUCTB. CIOXHO3(hMpHas
KOHOeHcauus. ALEeTOYKCYCHbIN acup, ero C-H KMCNOTHOCTb M TayTomepusi, obpasoBaHune
MeTannMyecknx Npoun3BOAHbIX, X CTPOEHWe, ABONCTBEHHAA peakuMOHHast CNnocoBOHOCTb.
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 cOeOUHeHUs1 U UX Hanbonee xapakTepHble XUMUYECKMNE
conctea. MoHocaxapudbi n nx knaccudukaums. Ctepeonsomepusi, KOHpUrypaumoHHbIe
pagbl. KonbvaTto-uenHaa Taytomepusi, MytapoTtaums. Peakumm, ncnonb3yemble Ons BbISC-
HEHUS1 CTPYKTYPHbIX CTEPEOXMMUYECKUX XapaKTEePUCTUK MOHOCaxapuioB: OKUCIEHUE 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.

AmuHokucniomsl. Knaccudukaums n HomeHknatypa. CTpyKTypHble Tunbl Npupoa-
HbIX aMWUHOKUCIOT, CTEPEOXUMUSA N KOHpUrypaLumOHHble paabl. CUHTE3bl 3 KETOHOB Yepes
UMaHrMapuHbl, U3 ManoHOBOro adupa, ranoreH- u KeTtokapboHoBbIX KMCNoT. MeToabl CUH-
Tes3a 0-aMWHOKUCAOT U3 HenpedenbHbIX U AUMKapboHOBbLIX KUCIOT. KNMCAOTHO-OCHOBHbIE
CBONCTBA aMUHOKUCIIOT N 3aBUCMMOCTb UX cTpoeHus oT pH-cpenbl. ObpasoBaHe npons-
BOOHbIX MO aMWHO- U KapboHunbHOW rpynnam, 6eTauHbl. BaaumogencTemne ¢ asoTucTom
kucnoTon. MNpesBpalleHns, npoTekatLlme Nnpn HarpeBaHnMm aMMHOKUCHOT, UX 3aBUCUMOCTb
OT B3aMMHOro MONOXeHUss OYHKUMOHarbHbIX rpynn. NenTUaHbIi CUHTE3 U ero TexHu4e-
CKO€ 3HayeHue. AHTpaHuNoBasi U N-aMMHOBEH30MHast KUCNOTbI: CMHTE3, CBOWCTBA, Npu-
MeHeHune. benkun. Knaccudpukauma. Metogbl gokasaTenbCcTBa NOAMNENTUOHOMO CTPOEHUS.
YcTaHoBMEHMEe aMWHOKMUCIIOTHOrO CcocTaBa W NOcnefoBaTerlbHOCTM aMUHOKUCIOTHBIX
doparmeHTOB B nonunenTuaHon uenu. BropmnyHasa ctpyktypa. OCHOBHbIE (hyHKUMM BenkoB
B XXU3HEeAEeATeNbHOCTM OPraHM3mMoB.

lMamuyneHHble 2emepoyukbl ¢ 0OHUM 2emepoamomMomM (ypaH, TMOEH, NUp-
pon). O6bwune meToabl CMHTE3a M B3aMmonpeBpaweHusi. 3aBUCMMOCTb CTENEHU apoma-
TUYHOCTWU OT MPMPOAbI reTtepoaTtoMa M ee BNUSHWE Ha OCOBEHHOCTU B3aMMOAEWNCTBUS C
anekTpodunamn. Peakunu rmgpmupoBaHusi, okncnenusi. dypgypon n tTnodeH-2- anbaerng,
nupocnunaesas kncnota. KucnoTHble CBOMCTBA nMppona v UxX UCMNofib30BaHWe B CUHTE3E.
KoHoeHcaumss nuppona ¢ dopmanbgerngom u  MypaBbUHOW  KUCIIOTOW. [Muppon-2-
anbaerng v ero npespaLleHns B NoOpguH. NUpponbHbIA LUKIT Kak CTPYKTYPHbIN oparMeHT
npupoaHbIX coeauHeHun. Ingon u ero npoussogHble. MeToabl NOCTPOEHUA MHAONBHOMO
A4pa, OCHOBaHHbIE HA MCMNOJSIb30BaHUM apoOMaTUYECKMX aMWHOB U apunrngpasoHoB. Xu-
MUYEeCKMe CBOWCTBA MHAOMA Kak aHarnora nuppona, CUHTe3 BaXXHeWWwux npoun3BOOHbIX.
MpencraBneHns o NPUPOAHbLIX COEANHEHUAX NHOONBbHOIO psaa, UHOUTO.

Lllecmu4yneHHble 2emepoyUKsIbl. ¢ OOHUM 2emepoamoMoM [MpuanH n ero ro-
MOJSIOM1, U3OMEPUS U HOMEHKNaTypa NPou3BoAHbIX. APOMATUYHOCTb U OCHOBHOCTb MUPU-
AVNHOBOTO UMKNA, NPOsiBIIEHWE HYKNeoMUNbHbIX CBOUCTB: peakuun c anekTrpodunamm no
aTtomy asota u obpasoBaHue N-okmcu. OTHOWEHNE NUPULAMHA U ero rOMOSIOroB K OKUCAN-
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. Peakumm Hykneodunb-
HOro 3ameLleHusa Bogopoaa n atoMoB ranoreHoB. C-H KMCNOTHOCTb METUITbHOW rpynnbl B
3aBMCUMOCTU OT €€ pacnosioXXeHUs B NMUPUANHOBOM SiApe U NPOosiBEHME B XUMWUYECKUX
CBOMCTBAx MUKOSIMHOB. BnuaHue nonoxeHna goyHKUMOHAbHOM rpynnbl B KOMbLE Ha CBOU-
CTBa OKCU- N aMUHONUPUANHOB, TayTOMepUs okcunnpugmHos. Conu NnupuauvHus, paclien-
neHve nupuanHosoro sapa. lNpeactaBneHns 0 NPUPOAHbLIX COeAMHEHUAX U NleKapCTBeEH-
HbIX CpeACcTBax NPOU3BOAHbLIX NUPUANHA. XUHOMNWH N ero npocrtenwme npoussoaHbole. Me-
TOAbl NOCTPOEHUSA XMHOJTIMHOBOIO S4pa, OCHOBAHHbIE HA peakUnsax aHUNnHa C rmuuepuHoOM
N KapOOHUNBbHLIMK coeanHeHnAMN. CXOACTBO M pasnnums XMMUYECKMX CBOMCTB NUpUanHa
N XMHOMNWHA.

Bonpochbl K 3K3aMeHy:

1. Tunbl XMMUYECKOWN CBSA3M B OpraHUYeCcKnx coeanHeHusx. X oCHOBHbIE XapaKTepucTu-
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 MOMeEKy” (KMCNOTHO-OCHOBHbIE CBOMCTBA, peakLuMoHHasi CNOCOBHOCTD ).

Knaccudumkauma peakumi B OpraHM4eckon Xumuun. Tunbl pearnpyrowmx 4acTuy, mexa-

HU3Mbl OpraHUYeCcKnX peakuuni.

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

AnkeHbl. MeToabl NonyyYeHusi, CTPOEHUE, XMMUYECKNE CBONCTBA, MPUMEHEHME.

AnkuHbl. MeToabl NONy4YeHNs, CTPOEHNE, XMMUYECKMUE CBONCTBA, NPUMEHEHNE.

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

NpUMEHeHNe.

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

HWe, XMMUYeckme CBOMCTBa, NPUMEHEHME.

9. Knaccudukauma ranoreHnpon3BodHbIX yrrnesogoponoB. Metoabl nosyvyeHus, cTpoe-
HWe, XMMUYeckmne CBOMCTBa, NPUMEHEHME.

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

11. MoHokap6oHuUnbHbIE coeamHeHnsa. MeToabl NoNy4YeHns, CTPOEHNE, XMMUYECKNE CBOM-
CTBa, NPUMEHEHME.

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

13. ®yHKUMOHaANbHbIE NPOU3BOAHbLIE MOHOKapOOHOBbLIX KUCNOT (ranoreHaHrnapuabl, aH-
rmapuabl, CRoXHble aupbl, amuabl, HATPUNbI). XUMUYeCcKne CBOWMCTBA, Cnocobbl no-
ny4vyeHus.

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

15. AmuHbl. Knaccudumkauma, CTpoeHue, XMMUYecKue CBOMCTBA, Cnocobbl nonyveHus.
[nasocoegnHeHns, Conu apunamasoHusl, NPUMeHeHNe B OpraHN4YeCcKOM CUHTE3e.

16. AMuHokucnoTbl. Knaccudukaumus, cTpoeHme, n3oMepus, XMMnuyeckne CBOMCTBa. 3Ha-
YeHue a-aMUHOKUCHOT.

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

18. Knaccudpukaums yrnesogos. MoHocaxapuibl, knaccudukauus, cTpoeHue, Taytome-
pUsl, XMMU4yeckme CBOMCTBa.

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

20. WecTtnuneHHble reTepounksibl C OgHUM retepoatoMom. MNupnguH, xmHonuH. LWecTtu-
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.®. OpraHudeckasa xvmmua : B 3 T. : [yuebHoe nocobue gns cTyd. BYy30B,
0byu4. no cneumanbHoctn 020201 - dyHaoameHTanbHas U npuknagHas xmmus] / B.O.
TpaBeHb .— Mockea : BUHOM. JlabopaTtopus 3HaHun, 2013.

2. lMetpoB A.A. OpraHuyeckas XuUMUS: y4eOHUK ONS CTYAEHTOB XWM.-TEXHOSI. BY30B U
dak. / A.AlNetpos, X.B. banbsaH, A.T.TpoweHko; noag pea. M.[J. 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 ctepeoxumunn / 3.Unnen, C. BanneHn, M. Jonn; nog
pea. A.A. bpeguxuna. — M.: BuHom. — 2007. — 703 c.

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

6. AHosckas J1.A. CoBpeMeHHble TeopeTuyeckue OCHOBbI opraHudeckon xumum / 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. OpraHudeckas xumna / 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 TEPMOANHAMMUKMN: U3ONIMPOBAHHbLIE N OTKPbITbIE CUCTEMBI, paB-
HOBECHbIE 1 HEPaBHOBECHbIE CUCTEMbI, TEPMOAMHAMNYECKME NEPEMEHHbIE, TemMnepaTypa,
WHTEHCMBHbIE N 9KCTEHCUBHbIE NEPEMEHHbIE. YpaBHEHUS COCTOsIHMSA. Teopema O CoOoT-
BETCTBEHHbIX COCTOAHUSX. BupnanbHble ypaBHEHNSA COCTOSAHUS.

MepBbIK 3aKOH TepMoauHaAMUKKN. TennoTa, paboTa, BHYTPEHHSSI QHEPTUSA, HTamNb-
nus, TennoemMkocTb. Kanopuyeckmne koadpdpuumneHTsl. 3akoH Necca. CtaHgapTHbIE COCTO-
AHUSA U CTaHO4ApPTHbIE TENNOTbl XMMUYECKUX peakunin. 3aBUCMMOCTb TENMoBoro adpdekra
peakuum oT Temnepartypbl. Popmyna Kupxroda. Tabnuubl ctaHgapTHbIX TepMOgMHaAMU-
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 CaMOMNPON3BOSTbHOMO NPOTEKAHUSA MPOLIECCOB.

YpaBHeHune 'mbbca — Nenbmronbua. Pabota n tennota xummnyeckoro 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 xmmmnveckom
peakuuun. BnusHue TemnepaTypbl Ha TeEpMOAMHAMUYECKME NOTEHUMANbI.

XumMunyeckoe paBHoBecue. YCNoBue XMMUYECKOrNO paBHOBECUS. 3aKOH OENCTBYHO-
WX mMacc. PasnuyHble BMObl KOHCTaHT paBHOBECUS M CBSA3b MexXay HuMKu. M3oTepma
BaHT-INodhpa. PaBHOBECHBIN BbIXOA NPOAYKTOB XMMUYECKOW peakumn. BnuaHne gasneHus
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 pacTBOpoB. PasnnyHble TUNbl pacTBOpoB. Cnocobbl BblpaXXeHns
cocTaBa pacTBOpOB. VgeanbHble pacTBopbl, obLiee ycnoBue maeanbHOCTU PacTBOPOB.
[laBneHne HachbIWEeHHOro napa Xuakux pacTtBopoB, 3akoH Paynsa. HenpearnbHble pacTtBo-
pbl 1 nx ceonctea. Metoa aktnBHocTen. KOadhduLUMEHTbI aKTUBHOCTU U UX onpeaeneHuve.

CtaHpapTHble COCTOSIHUSA MpU onpeferieHun XMMUYECKMX NOTEHUNAnoB KOMMOHEHT
pacTBopoB. CUMMETpPMYHAA U HECUMMETPUYHAA CUCTEMbI OTCYETA.

KonnuratuBHble CBOMCTBaA pacTBOPOB. MIaMeHeHMe TemnepaTypbl 3aMep3aHus N Ku-
neHnst pacteBopoB. Kpuockonusa. 96ynmockonma OcmoTmnyeckue aenenusa. MNMapumanbHble
MOJIbHble BENUYMHBI, NX onpedenenne ana GuHapHbIX cuctem. YpaBHeHne 'mbbca — [io-
rema.

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

da3oBoe paBHoOBecHue. [MOHATUA KOMMOHEHTa, dhasbl, CTeneHn ceoboabl. Ycrosue
¢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 gnarpaMmbl COCTOSIHUS OBYXKOMMOHEHT-
HbIX cucTeM. PaBHOBeCHE XMOKOCTb — Nap B ABYXKOMMOHEHTHbIX cucTemax. 3akoHbl [Mb-
6ca — KoHoBanosa. A3eoTponHble CMECH.

TpexkoMMnoHEeHTHbIE cucTeMbl. TpeyronbHuk MNmbbcea.

YcnoBue orpaHMYeHHOM pacTBOPUMOCTU. [duarpamMmbl COCTOSIHUA «TemnepaTtypa-
cocTaB» Ans OrpaHUYEHHO CMELUMBAIOLLMXCA XNOKOCTEN.

[MeperoHka ¢ BoasiHeIM napoM. ['eTepoaseoTpon.

3akoH pacnpeaeneHus HepHcta. JkCcTpakums.

TepmoamMHamMuka NoBepxXHOCTHbIX siIBNeHUNn. Aacopbuus. [NoBepxHOCTb pasgena
¢a3. CBobogHass MOBEPXHOCTHAs SHEPruUs, NOBEPXHOCTHOE HaTSXEeHue, WN3bbITOYHbIE
TepMoanHamMumyeckme QYHKLMM MNOBEPXHOCTHOro crnod. WM3MeHeHne nOoBEPXHOCTHOro
HaTSHKEHUs1 Ha rpaHuue XMOKOCTb — nap B 3aBUCMMOCTU OT Temnepartypbl. Agcopbums.
ApncopbeHT, agcopbart. NpuumHbl agcopbumn. Buabl agcopbumn. uHammyecknn xapak-
Tep aacopbUNOHHOIO paBHOBECUS.

M3oTepmbl agcopbumn. YpasHeHue [eHpu. KOHCTaHTa agcopOuUMOHHOrO paBHOBE-
cus. YpaBHeHue JlaHrmiopa. Aagcopbumsa n3 pactBopoB. YpaBHeHue bpyHayapa — OmeTta —
Tennepa (B3T) ona nonumonekynsapHon agcopbumn. OnpegenexHne nnowagn noBepxHo-
cTn agcopbeHTa.

Xumunyeckas kuHeTuka. Katanus. CKoOpoCTb XumMmnyeckon peakuuun. KoHcTaHTa cko-
pocTh. KMHeTU4YeCcKknin 3aKOH OeNCTBYOLLNX Macc. MopagoKk U MONEKYNApPHOCTbL peakunu.
MpocTble u cnoxHble peakunn. MeTogbl onpeageneHns nopsiaka peakumn. MNoHatne o nu-
MuUTUpytowen ctaagmnm. KnHetmyeckue ypaBHeHUst ONs peakuuin HyneBoro, NepBoro n BTO-
poro nopsigka. KnHetnka CnoXHbIX XMMUYEeCKUX peakuun. MNMpuHUun KkBasmcTaumMoHapHOCTU
BoaeHwTenHa-CemeHoBa.

Teopun XMMNYECKON KUHETUKN. 3aBUCUMOCTb KOHCTaHTbl CKOPOCTM OT TeMnepaTypbl.
YpaBHeHne AppeHuyca. QHeprusa aktmpaumm. Teopusi Nepexo4HOro COCTOSIHUSA. QHTPO-
NMa N SHTaNbMNUs akTMBaumMn. Teopus akTUBMPOBAHHOIO KOMMJSIEKCA B MPUMEHEHUU K MO-
HOMOMEKYNSPHBIM peakuusm.

Katanuns. O0wme npuvHumnbl katanusa. fomoreHHbln kaTanms. KMCNOTHO-OCHOBHbLIN
katanus. YpaBHeHne bpeHcTtena. AsTokatanus. ['eTeporeHHbin katanuid. OnpegeneHuve
CKOPOCTU reTeporeHHoOn KaTtanuTuyeckon peakuuun. Ponb agcopbumm B KMHETUKE retepo-
FeHHbIX KaTanuTUYEeCKNX peakumm.



21

AKTUBHOCTb U CENEKTUBHOCTb KaTarin3aTopoB. 3Hepr|/|;| aKTnBauun KatannTtn4eckmx

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.  3aBucu-
MOCTb TeNNoBoro acpdekra oT TemnepaTypbl, ypaBHeHne Kupxroda.

BTopon 3akoH TepMoOAMHAMUKN. DHTPONUSA pasnU4YHbIX NPOLLECCOB; NPUHLMN BO3pac-
TaHusa aHTponuKU. PacyeT aHTpPONUM XMMUYECKOWN peakLmu.

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

3aBMCUMOCTb AaBneHus oT TemnepaTypbl Npun a3oBbixX Nepexogax. YpasHeHue Kna-
nevpoHa-Knaysuyca.

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

YcnoBme XMMMYECKOro paBHOBEeCUS. 3akoH AEUCTBYHOLWMX Macc. PasnuyHble Buapbl
KOHCTaHT paBHOBECUS U CBA3b MeXay HMMWU. PaBHOBECHbIN BbIXOA4 NPOAYKTOB XUMU-
YecKkon peakumu. BnuaHve gaeBneHus Ha NonoXxKeHne paBHOBECKS.

3aBMCUMOCTb KOHCTAHTbl PaBHOBECUS XMMWYECKOW peakumMn OT TemnepaTypbl. Ypas-
HeHUs1 n3obapbl U U30XOPbl XMMUYECKOW peakuuun. TpeTbe Hayano TepMoauHaMUKM.
PacuyeT KkoHCTaHTbI paBHOBeCUS peakuuMM Mpu 3agaHHou Temnepatype. Metoa
LBapumaHa-TemkuHa.

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

[laBneHne HacbILWEeHHOro napa Xuakux pactBopos, 3akoH Payns. HeupgeanbHble pac-
TBOpPbI U X CBONCTBA

KonnuraTuBHble CBOMCTBA pacTBOPOB. MIaMeHeHne TemnepaTtypbl 3aMep3aHns N Ku-
neHunsa pacteopoB. Kpnockonus. 36ynunockonms OCMOTUYECKNE SABNEHUS.
MapuunanbHble MOMbHbIE BENUYMHBLI, X onpeaeneHue Ans buHapHbIX cuctem. Ypas-
HeHune nbbca — [iorema.

MoHATNA KomnoHeHTa, hasbl, cTeneHn cBoboabl. 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. A3e0TpPOmnHbIE CMeCH.

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

Apncopbuus. AgcopbeHT, agcopbart. NMpuunHel agcopbumn. Bugsl agcopbumn.
N3oTepmbl apgcopbunn. YpaBHeHne NeHpu. KoHcTaHTa agcopOumMOHHOro paBHOBECHKS.
YpaBHeHue Jlanrmiopa. Agcopbumsi M3 pacTBopoB. YpaBHeHue bpyHayapa — OmeTta —
Tennepa (B3T) ana nonumonekynsipHon agcopbunn

Xumunyeckasi KnHeTuka. MNpuHUMNBI XMMUYECKOM KUHETUKN. 3aKOH AENCTBYHOLLMX MacC.
Jinmutupytowasa crtagms. KuHeTnka npocTbiX U CIIOXHbBIX XMMUYECKUX peakunn. MNpuH-
uun KBasnctaumoHapHoctn bogeHwTenHa-CemeHoBa. Teopum XMMMUYECKON KUHETUKN
3aBUCMMOCTb KOHCTaHTbl CKOPOCTU peakumn OT Temnepatypbl, ypaBHeHUe AppeHuy-
ca. OHeprusi, IHTPONUA 1 IHTaNbNUA akTMBauMn. Teopus NepexogHoro COCTOSHUS.
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Teopus akTMBMPOBAHHOIO KOMMJSIEKCa B NPUMEHEHUN K MOHOMOMEKYNAPHbLIM peakum-
aM.
Katanus. 'OMOreHHbIn, reTepOoreHHbIN U KUCAOTHO-OCHOBHLIN 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. : KOJY, 2007. — 333
C.

YopkeHpopd . CoBpeMeHHbIN KaTanua n xummyeckasa kuHetuka / N.YopkeHgopd, X.
HanmaHTtceegpaunt. — 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. TepmoguHamunka gns xumukoB / H.M. BbaxwuH, B.A. NBaH4eHko, B.H.
MapmoH. —M.: Xumus, 2002. — 406 c.

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

MpuroxuH U. CoBpemeHHasa TepmogmHamuka. OT TeNNoBbIX ABUraTenen 4o amccmna-
TUBHbIX CTPYKTYp : YudebHuk [/ W.MpuroxuH, [O.KoHpenyau; [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 "Xummus" / B.M. banpamos ; Noa peq. B.B. JlyHnHa .— M. : Academia, 2003
—251c.

Ctpombepr A.l'. dusmyeckas xummsa : Y4ebHUK ansa cTyd. By3oB, 06y4d. No XuMm. cneuu-
anbHoctam / A.l'. Ctpombepr, O.1. Cemuenko ; MNMog pen. A.I' Ctpombepra, 5-e naa.,
ncnp. — M. : Bbicw. wk., 2003 .— 527 c.

dusnyeckaa xumus : TeopeT. N NpaKkT. pyKOBOACTBO: Y4eb. nocobue onga ctyq. XuMm.-
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. TepMmoanHamMmuka B (PU3NHECKON XUMUK : YHEOHUK OS11 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 xmmunyeckon KMHETUKM : YUYeOHuK ansa ctyg. xummd. dakynbte-
ToB yH-TOB / H.M. OmaHnyansb, [.I'. KHoppe .— M. : Bbicwas wkona, 1984 .— 462 c.
Cokonbckun [1.B. BBegeHne B Teoputo reTeporeHHoro katanmsa : YdyebHoe nocobue
ansa ctya. xvm. cney,. sysoB / [1.B. Cokonbckun, B.A. [ipy3b .— 2-e nsg., nepepabort. n
pgononHeHHoe — M. : Bbicwl. wkona, 1981 .— 215 c.

Hay4yHas cneunanbHoCTb 1.4.6 dneKkTpoxumums

PaBHOBeCHble CBOMCTBa 3NeKTponutoB. /OH-OMNONbHOE B3aMOAEWCTBUE W

NPUYNHBI YCTOMYMBOCTU MOHHBLIX CUCTEM. TepMOAMHaAMUYECKNE N MOAESbHble MeToabl
pacdeTa 3Heprum conbBaTaumm. XMMmMYeckas n peanbHas dHeprun conbBaTauun. HTPO-
nua conbBaTauun MOHOB. [nHamMmyeckas Teopusi conbBaTaumm M nNoHATMe ob oTpuua-
TenbHOW rngpartaunn. TepmognHamuka pacTBOpPOB anekTponutoB. KoadpduumneHTsl ak-
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TMBHOCTU MOHOB U MeTOAbl UX ornpeferneHvs. PaBHOBeCUs B pacTBOpax 9neKTposivTOB.
MeToabl onpegeneHna KOHCTaHT paBHOBeCUSA. Teopust KUCMOT U OCHOBaHUN. Buabl MOH-
MOHHOro B3aMMOAENCTBUS B pacTBOpax 3reKTponuToB, accoumaums MOHOB. BbiBoa ypaB-
HeHun Teopun [debas—Xokkens ons noTeHuMana noHHon atmocdepbl U Ans koaddpuum-
eHTa aKkTuBHOCTU. [NpumeHeHne Teopumn [debas—Xokkens K pacTBopam CUMbHbIX U cna-
BbiX anekTponutoB. CoBpeMEHHOE COCTOSIHME TEeOpUW PacTBOPOB IMEKTPOSNMTOB. Twunbl
pacTBopuTenen n nx ceoncrtea. Knaccmnukauma nMoHHbIX peakuun. lNpoTtonutnyeckoe u
aBTOMNpoOTONUTMYECKOe paBHoBecUs. BoagopoaHbin nokasaTtens. bydepHble cBoncTBa pac-
TBOpOB. ConbBonu3 (rmaponus). MloHHble peakumm CTyneH4aToro KomnnekcoobpasoBaHus
N cTynenyaton guccounauuun. OKUMCNUTENbHO-BOCCTAHOBUTENBHbIE peakumn. OcobeHHo-
CTM MOHHbIX peakuuin B NpucyTcTBumn TBepaon ¢asbl. mapatoobpasosaHue. [ponsseae-
HWe pacTBOPUMOCTH.

HepaBHOBecCHbIe siBNeHNA B pacTBopax anekTponutoB. Cnocobbl MmacconepeHo-
ca B pacTBopax 3nekTponuTos: auddysus, murpaums U KOHBeKUus. YpaBHeHUa HepH-
cTa—3nHwTenHa u HepHcta—IlInaHka. Ouddy3moHHbIM noTeHuman. ONeKTponpoBoa-
HOCTb pacTBOpOB. [MoOHATME yaeNbHOM N MONAPHOW 3NEeKTPonpoBOAHOCTU. BrnvsaHue KoH-
ueHTpaummn n Temnepatypsbl. [paBuno Konbpaywa. KoHgyktomeTpusa. dunsmnyeckne OCHo-
Bbl Teopun [ebasn-Xtokkens-OH3arepa. InekTpodopeTndeckoe 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-lNuncapxesckoro.
CTokToBCKMI paguyc. Yncna nepeHoca u Metoabl ux onpeaenenus. lonMmepHble anek-
TponuTbl. PacTBopsbl, cogepxalme CofibBaTUPOBAHHbIE ANEKTPOHbI. OIIEKTPONPOBOAHOCTb
HEeBOAHbIX PaCTBOPOB, pacniaBoB 1 TBEPAbIX ANEKTPONnToB. CynepuoHuKNn.

paHuua paspgena 3apsbkeHHbIX a3. [ABOMHOM 3MEKTPUYECKUU CIon. Jrnek-
TpoKanunnsapHble aBneHnsa. Knaccndurkauma mexdgasHbix rpaHml. SNEKTPOXMMUYECKNIA
noTeHuman. YCnoBus anekTpoXMMmMYeCcKoro paBHoOBeCUS Ha rpaHule pasgena ¢as. [Ason-
HOWM anekTpuyecknin crnon. CTpoeHne ABOMHOINO 3fIEKTPUYECKOro Cnosi. AnNemMeHTbl Teopumn
N'yn-HYanmeHa-I'pema. MeTogbl N3y4eHUs1 CTPYKTYpbl 1 CBOMNCTB OBONHOIO 3NEKTPUYECKOro
cnosi. OCHOBHOE ypaBHEHUE 3NEKTPOKaNUNIISPHOCTH.

TepMmoaMHaMuKka paBHOBECHbLIX 3M1IEKTPOAHLIX CACTEM. JNeKTpPoAHble NOTeH-
umanbl. AneKkTtpoxumuyeckme uenu. [loHATME 06 INEKTPOXMMUYECKOM MNOTeHumnane.
YcnoBue anekTpoXMMMYeCcKoro paBHOBECUS Ha OTAENbHOM MeX(asHOoW rpaHuLe 1 B AnekK-
Tpoxmmunyeckon uenun. Ckaykn noTeHumana Ha rpaHvuax pasgena gas; pasHOCTU NOTeH-
unanoB anbBaHu 1 BonbTa. [MoOHATME 3MeKTPOAHOro noTeHuuana; cTaHOapTHbIN 3fekK-
TPOOHbIN NoTeHuman. YpasHeHne HepHcTa. KoHuenuus anekTpOHHOro paBHOBECUS Ha
rpaHuLEe a3nekTpoa—pacTBop. B3anMmHble npeBpaweHusi XMMUYEeCKOW N 3NeKTpU4eCcKom
3HEpPrnn B anekTpoxumMmnyeckom cucteme. lNpaBuno 3anmcu paBHOBECHOW raribBaHUYECKOM
uenun. CBA3b HaNpsKeHUs uenu ¢ noTeHunanammn otaenbHbiX anektpogos. Cucrtema 3Ha-
KOB 3MEKTPOAHbIX MOTEHUManoB M HanpskeHun uenen, pekomengaumm UHOMAK. Ceasb
HaNPsXKeHUs1 3NeKTpoxMMmuyeckon uenu ¢ ee csobogHon aHeprnen mbdca. OcCHoBHOE
YPaBHEHNE 3MEKTPOXMMUYECKON TepMOoaAuHaMuKn. YpaBHeHna HepHcta wn [nbbcea-
fenbMronbLa ons HanpsbkeHus uenu. BrivsHue TemnepaTtypbl U JaBReHUS Ha Hanpshke-
HWe Lenu U paBHOBECHbIV 3NeKTPOAHbIN noTeHuyunan. Knaccudukaums anekTpoaHbIX paB-
HOBECHbIX cucTeM. AnekTpoa | poga. YpaBHeHue HepHcta. CTaHOapTHbLIM 3MNEKTPOAHbIN
noTeHuuan n ero UCnosib3oBaHWe B KavyecTBe Mepbl OKUCNUTENbHO-BOCCTAHOBUTESTbHON
cnocobHocTn. Psa HanpsbkeHnn. Onektpoabl 1l poga. OKMCnMTENbHO-BOCCTAaHOBUTENBHbIE
anekTpoabl. Npasuno Jliotepa. MloHooGMeHHbIE MeMbpaHbl. PaBHoBecue [oHHaHa. Mewm-
OGpaHHbI noTeHuman. OCHOBbI TEOPUM CTEKMSIHHOrO anekTpoga. NoHcenekTuBHbIE anek-
TPOAbl C TBEPOOM M Xnakon membpaHown. MazoBble anekTpoabl. [NoTeHunan BogopoaHOro
anekTpoga B KMCNouW U wenovHon cpene. KncnopoaHsin anektpos. uarpamma E-pH ans
BOAbl. AP PY3NOHHBLIN NOTEHUMan Ha rpaHule pacTBOpPOB C OOMHAKOBbLIM pacTBoOpuUTe-
nem. Pac4yet audpdysmoHHoro noteHuunana. ®opmyna NeHgepcoHa. Metoabl 3IMMUHUPO-
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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 XumMuyeckme uenu. NoteHumomeTpusi n ee porb B (PUBNKO-XUMNYECKNX
nccnenoBaHusIx.

KuHeTuka anekTpoxmmuyeckux peakuuu. [lonapmnsauusa anektpoaa. lNepenanpsike-
Hue. MNpuynHbl NepeHanpskeHus unu nonspusauun. NMepeHanpsxeHne ctagun nepexona
3apsga, auddysun, Kpuctannusaumm 1 XMMUYeckon peakumnn. QHeprna akTMBaumn anek-
TPOOHOW peaKkunn B YCNOBUSX 3aMeaNnNeHHoro nepexoaa sapsaga. KoadppuuneHT nepeHoca
3apsga, Tok o6MeHa, reteporeHHas KOHCTaHTa CKOpocTu. BonbTamnepHble xapakTepucTu-
KN HapYXXHbIX 3NIEKTPOAHbIX peakumin. YpaBHeHue batnepa-®onbmepa. Ero pelueHne npu
HU3KMX U BBICOKMX MepeHanpsxXeHuax. BrivsHue cCTpyKTypbl OBOMHOMO 3feKTpU4ecKoro
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. | u 1l 3akoHbl ®Puka. Kox-
BEKTMBHas M dys3na K BpallaroLemMycs OMCKOBOMY ariekTpoay. YpaBHeHue JleBuya ans
npegenbHoro Anddys3noHHOro Toka. BocctaHoBneHne monekynspHoro kucrnopopa. Pe-
XUM CMeLlaHHON AN PY3NOHHO-INEKTPOXMMMYECKON KNHETUKN. Cnocobbl BblgeNeHNS Ku-
HeTun4yeckoro Toka. [NepeHanpaxeHne XMMmn4eckon peakumn. [OMOreHHbIn U reTeporeHHbIN
XUMUYECKME MpoLecChbl B 3NEKTPOAHOMN KMHETUKE. KaToAaHoe BblaeneHue sogopoaa. Oc-
HOBHblE MapLUpyTbl peakuuun BblaeneHuss sogopoda (Ponbmep, MNenposckun, Tadens).
BrnivsHue npupogbl MeTanna Ha nepeHanpsbkeHne npouecca BbigerneHns sogopoga. 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
PEeXMMBbI HyKIeaunn. dnekTpoocaXaeHne MeTansos U CryaBoB.

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

Bonpochbl K 3K3aMeHy:

1. WoH-gunonbHoe B3aMMOOeNCTBUE N MPUYMHBI YCTONYMBOCTM MOHHBLIX CUCTEM. Tepmo-
ANHaMUYecKne u MoferibHble MeToAbl pacyeTa 3Heprun conbBaTaunn. XmumMmyeckas u
pearibHas 3Heprun conbBaTaunn.

2. TepmoguHamuka pactBopoB anekTponuToB. KoaddumuneHTbl akTMUBHOCTM MOHOB U Me-
ToAbl UX onpeaeneHusi. PaBHoBecusi B pacTBopax anektponutos. Metoasl onpeaerne-
HWSI KOHCTaHT paBHOBeCUS. Teopnsa KMCNOT U OCHOBAHWUM.

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

4. [MpumeHeHne Teopun [ebas—XIKKenNs K pacTBOpam CUMbHbIX U CnabbiX 3MeKTponu-
ToB. COBpEMEHHOE COCTOSIHME TEOPUM PACTBOPOB ANEKTPOSIUTOB.

5. Knaccudukaumsi MOHHbIX peakuuin. NpoTonutuyeckoe M aBTONPOTONIUTUYECKOE paB-
HoBecus. BogopoaHbi nokasaTtens. bydepHbie cBoCTBa pacTBOPOB.

6. HepaBHOBeCHble ABMNEHUS B pacTBOpax 3NeKTpPonuToB: Anddysnd, Murpaumsa n UoH-
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, TemnepaTy-
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-I'pema.

11. MNMoHaTe 06 aneKkTPOXMMUYECKOM noTeHuuane. YCrioBue 3NeKTPOXMMUYECKOro paBs-
HOBECMKSI Ha OTAENbHOM MeXdasHOW rpaHuLe 1 B aNeKTpoxmmuyeckon uenun. Ckavkm
noTeHuMana Ha rpaHuuax pasgena das. lNoHsaTMe anekTpoaHoro noteHumana; crtaH-
AAPTHLIN SNEeKTPOoAHbIN NoTeHuman. YpaBHeHne HepHcTa.

12. MNpaBuno 3anncu paBHOBECHOW ranbBaHu4eckon Lenn. CBA3b HaNpsKeHUs Lenu C
noTeHumanamm oTaenbHbIX 3NekTpogoB. CucTemMa 3HAKOB 9MEKTPOAHbIX MOTEHUManoB
N HanpsbxeHun uenen. CBA3b HanpshKeHUs SNeKTPOXMMUYECKON Lienu ¢ ee cBob6oaHOM
aHepruen [m6bca. OCHOBHOE ypaBHEHME INEKTPOXUMMUYECKON TEPMOLNHAMMKM.

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

14. NoHooBMmeHHbIe MembBpaHbl. PaBHoBecne [JoHHaHa. MembpaHHbIi noteHuman. OcHo-
Bbl TEOPUN CTEKMSAHHOIO anekTpoaa. MoHCenekTUBHbIE 9NeKTpoabl C TBEPAON U Xna-
KO MeMBpaHoMN.

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

16. MNonspusauusa anektpoga. lNMepeHanpsxeHue. MNpUYNHBLI BO3HUKHOBEHUSA NepeHanps-
XeHus unu nonapusauuun. lNepeHanpsaxeHne ctaguni nepexofa sapsga, amddysum,
Kpuctannuaaumm n XuMmn4eckon peakumu.

17. DOHeprua akTMBaLMu SNEKTPOAHOM peakuun B YCroOBUAX 3aMeafieHHOro nepexoaa 3a-
paga. KoadpdumumneHT nepeHoca 3apsiga, Tok obmMeHa, reTeporeHHast KOHCTaHTa CKOpo-
CcTW. BonbTamnepHble xapakTepUCTUKN HapYyXXHbIX 3NEKTPOAHbIX peakumin. YpaBHeHue
Batnepa-®onbmepa. Ero pelueHne npu HU3KNX U BLICOKUX NepeHanpsiKeHUsIX.

18. Teopusa anddyanoHHoro nepeHanpsikeHus. MNpeaensHbin AMddY3NOHHbIN TOK. 3a-
BUCMMOCTb TOKa OT MoTeHumana npu ctaumoHapHon Ouddy3numn K NOCKOMY anek-
Tpoay.

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

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.

BbicOokOMoOneKkynsapHble coeguHeHUsT Kak Hayka, O6bekTamn nccnegoBaHum KOTOPON
ABNATCA MaKPOMOJIEKYITbl CUHTETUYECKOrO U NPUPOAHOr0 NPOUCXOXOEHUSA, COCTosLmE
N3 MHOIOKpPaTHO MOBTOPSIOLWNXCH CTPYKTYPHbIX €ANHUL, COeANHEHHBIX XUMUYECKMMU CBSA-
35MU1, 1 codepKallme B rMaBHOM Lienu aTtoMbl yriepoaa, a Takke Kucnopoga, asota u ce-
pbl. Knaccudgukaumsi 1 HOMeHknatypa MOHOMepOB, onmromepos 1 nonnmepoB. OcobeH-
HOCTU WX XMMUYECKOro CTpoeHusi. CUHTeTUYeCcKne opraHuyeckue, anemMeHToopraHuye-
CKue, HeopraHu4eckne n NpUpoaHbIie NONUMepHI.

PusnkKa NnoIMMepoB.

OcoBeHHOCTN MONEKYNSIPHOrO CTPOEHNA NONMMeEpPOB. TMBKOCTb NOSIMMEPHbLIX Mosie-
Kyn. TepmoaMHammnyeckass uU KuHeTudeckas rmbkoctb. Mogenu nonumepHon uenu: CBO-
BOAHO-CoYNeHeHHas!, ¢ (OMKCUPOBAHHBLIM BarieHTHbIM YrIOM, C (OUKCMPOBAHHbBIM BasieHT-
HbIM 1 3aTOPMOXEHHbBIM BHYTPEHHUM BpaleHnem. Ctatnctnieckmi cermeHTt KyHa.

Kpuctannunyeckne nonvmepbl. HagmonekynspHasi CTPyKTypa KpucTanimyeckmx
NONMMEpPOB: MOHOKpUCTanIbl, pnbpunnel, ceponuThbl.

AmMopdHble nonumepbl. Tpu U3MYECKUX COCTOSHUA: CTeknoobpasHoe, BbICOKO3-
nacTu4eckoe u BA3Ko-Tekydee. [nactndpumkaumsa nonnmepos.

MonekynsipHble Maccbl NOSIMMEPOB.

MonungucnepcHOCTb, MONEKYNApHas macca, CTeneHb nonvMmepusaumm, Monekynsp-
HO-MaccoBOe W MOMEKYNsIPHO-YUCNEHHOEe pacnpefeneHne onmvroMepoB M NOSIMMEpPOB.
Ctepeoxumua nonumepoB. TeopeTUyeckMe OCHOBblI W 3KCMEepUMEHTarnbHble MeTOAbl
dpakUMOHNPOBAHNA NONUMEPOB. AHaANUTUYECKOE N NpenapaTUBHOE (hpakLuNOHMPOBAHNKE.

Peakuun obpa3zoBaHUsA BbICOKOMOJEKYIAPHbIX COeAUHEHUN.

LlenHasa n cTyneHyaTas nonumepusauus. [lonvmepusaums u cononumMmepusauus:
pagukanbHas, KaTUOHHAs, aHNMOHHAast U MOHHO-KOOPAMHALMOHHAsA, OCOBEHHOCTU yKa3aH-
HbIX NONMMEPU3aLMOHHbLIX NpoueccoB. [onMvepunsaums B pacTBope, B Macce, B CyCneH-
31u1, B aMyInbCuun, B TBepAon dase. TepmognHamMmumka nonmmMepmnsaunoHHbIX NPoLEecCoB.

PapukanbHaa nonumepusaums.

Peakuuu nony4yeHnsi ofiuromepoB 1 BbICOKOMONEKYNSAPHbIX coeauHeHnin. [Nonnmepun-
3aumMa 1M cononiMMmepusauusi:  pagukanbHad, KaTUOHHad, aHWOHHAA U UOHHO-
KOOpAMHAUMOHHAs, OCOBEHHOCTN YyKa3aHHbIX NONMMMEpPU3aLMOHHbIX npoueccoB. Nonume-
pusaumsi B pacTtBope, B Macce, B CyCNeH3nn, B aMynbCcun, B TBepaon dase. TepMmoanHa-
MUKa MONMMepU3aUmnoHHbIX npoueccoB. PagukanbHas nonvmepusaumna n ee MexaHusm.
CTpoeHne MOHOMEPOB U CNOCOBHOCTbL MX K nonmmepusaummn, MetTogbl MHULMUPOBAaHUS.
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KnuHeTuka pagukanbHOW nonvmepusaumm u ypaBHEHWe CKOpOCTU nonvmepusaunn. Bnns-
HWe pasnnyHbiXx PakTOPOB Ha MOJSEKYNSPHYO Maccy M MOMEKYNApHO-MaccoBoe pacnpe-
aeneHve nonumepa. NMoHATHE O ANUHE KMHETUYecKon uenu. VIHmbuTopbl 1 perynaTopsbl
pagukanbHon nonumepmsauum. Obpatnmoe nHrMbmnpoBaHune. PagukanbHas nonvvepusa-
una npu rmybokmx cteneHax npespalleHns. enb-adpdekt. Cnocobbl NpoBeaeHUs pagu-
KanbHOW nonumMepusauun: B Macce, pacTtBope, TBepaon ¢ase, B CyCneH3nsax. OMYSbCu-
OHHas nonMMmepusaumst n ee 0cobeHHocTn. KnHeTnka n MexaHnambl 3MYNbCUOHHOW NONK-
Mepusaumu.

Cononumepusauus.

Cononnmepusauus, ee MeXaHN3M N OCHOBHblE 3aKOHOMEPHOCTU. YpaBHEHUE cocTa-
Ba cononumMmepa. KoHCTaHTbl cononvmepusaumm n nx gpusmndecknn cmolicn. Ceasb CTpoe-
HUS MOHOMEPOB C MX peaKkUMOHHOW CNOCOBHOCTLID. BnnaHue cpeabl, 4aBneHus u 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. KatanusaTtopsbl 1 cokaTanuaatopbl. MexaHn3mbl npoecca.
O6pasoBaHne akTUBHOIO LEeHTpa, pocT 1 06pbIB Lenn. CKOPOCTU afieMEHTapHbIX peakunii.
CKOpOCTb NpOLLECCOB KATUOHHOW N @aHMOHHOW MONMMeEpPU3aunn, BIMSHUE cpeabl U Temre-
paTypbl HA KMHETUKY WU MNONUAMCNEPCHOCTb obpasylwmxca nonumepos. Npumepbl obpa-
30BaHNS «©KMBbIX» MONMMEpPHbIX Lenen. Cononmepusaumnsa KaTMoHHast 1 aHMoHHas. Mok-
HO-KOOpAWHALMOHHAA nonumMepmsauus 1M ee ocobeHHocTu. Katanusatopbl Lurnepa-
HatTta. VOHHO-KOOpAMHAUMOHHASA nonMMmepusauma Ha JMTUEBbIX KaTtanmsaTtopax. Me-
TansoueHoBbIN KaTanns, MexaHn3amM 1 KMHeTuka peakumn. CtepeoperynapHble nonumMmepsbl
N ycrnoBusa nx nonydenusi. MexaHnsm ctepeocneumguyeckon nonmmepunsaunm.

CtyneH4yaTasi nonumMmepu3auus.

MonunpucoeauHeHne. MexaHnam obpasoBaHUsA NonMypeTaHoB, nonvkapbamuaos u
3MNOKCUAHbIX nonvmmepos. NonukoHAaeHcaumMs: 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 MONMKOHAEHcaumMM. 3aBUMCUMOCTb MO-
NeKynspHOM Macchl nofiuMmepa OT COOTHOLUEHUSI UCXOAHBIX MOHOMEPOB; NPaBUo HEIKBU-
BaneHTHOCTU yHKUMOHanbHbIX rpynn. Cnocobbl NnpoBeAeHUs paBHOBECHOW MONMKOHAEH-
caumn. HepaBHOBecCcHad nonvkoHaecauusi. Tunbl HepaBHOBECHbLIX peakunn. Crnocobbl
npoBefeHNs HepaBHOBECHOW NOSIMKOHAEHcaUMM. 3aKOHOMEPHOCTM HEPaBHOBECHOW MOMu-
KoHOeHcauun. MexdasHas nonvkoHgeHcaumsa. MexaHusm peakuum n ee OCHOBHbIE 3aKO-
HOMepHOCTU. HepaBHOBeCHas nonukoHAeHcauus B pactsope. CoBMecTHasd NOMMKOHAEH-
caumsa n ee xapakTepHble 0COBEeHHOCTUN B Crlydae paBHOBECHOW WU HEPaBHOBECHOW MOJSin-
KOoHAeHcauun. TpexmepHas NonMKoHAeHcaums 1 ee 3aKOHOMePHOCTU. BrnnsiHue dyHKLMO-
HaNbHOCTU UCXOOHbIX COeANHEHUN. Pa3dHO3BEHHOCTb NOMMEPOB, Nofy4YaeMbiX MeTogamu
NONMKOHAEHCauunu.

XuMunyeckune npeBpaLleHUsi NOSIMMEPOB.

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

O6pasoBaHne HENUHEWMHbIX M ceTyaTbiX NONMMEPOB. Peakumu CTPYKTYpUpOBaHUS
NoSIMMEPOB U UX O0COBEHHOCTU. N3MEeHEHNEe CBOWCTB MOSIMMEPOB B pe3yrnbTaTe CTPYKTY-
pupoBaHusa. MexmonekynsapHble peakuun n obpasoBaHWe TpexMepHbIX ceTok. Peakuun
NpUCOeanHEHUs1, OTLLENSEHNS N n3oMepu3aunn. BHyTpuMonekynsapHble NnpeBpaLLeHns.

BynkaHunsaunoHHbIM nNpouecc. HecepHas n cepHasa BynkaHusauus. BynkaHusauums
KaydyKoB, aKkTMBaTopbl N yckoputenu. MexaHnam npotecca.

[decTpyKkuusa nonMmepoB U KOMNO3ULMOHHbIX MaTepuanoB.
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OcHoBHble BUAbI OECTPYKUMN. XUMNYECKasn, TepMn4eckasd, TepMOOKUCITUTEITbHAaA,

doTo- n mexaHunyeckasi. CtapeHne nonMmepoB. FoprYecTb NONMMEPHbIX MaTeprarnos.

TepMOCTOVIKMe NnoJINMepPbI. TeMHepaTyprle XapaKTepuctukn rnosimmepos. TepMO-

CTONKOCTb W TENJSIOCTOMKOCTb, MeToAbl oLeHKN. OCHOBHbIE TUMbI TepMOCTOVIKMX nornme-
poB. BnusHue CTPYKTYpPbI MOﬂeKyﬂﬂpHOVI MacCbl Ha TepMn4yeckmne cBOMCTBA.

®dusnonorm4yeckn akTUBHbIe NoNMMepbI.
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.

MonungucnepcHOCTb, MOMEKynsipHas macca, CTeneHb nonumepusauun, Monekynsap-
HO-MacCcoBOEe U MOSEKYISPHO-YUCINEHHOE pacnpegeneHne ofiMroMepoB 1 nonume-
poB. CTPYKTYPHO-XMMUYECKNE (POPMbI MONMMEPHBIX MOJSIEKYIT.

TeopeTnyeckne OCHOBbI U 3KCNepUMeEHTarbHble MeToAbl PPaKLMOHUPOBAHNA NOSN-
MepoB. AHanMTU4eckoe 1 npenapaTtuBHoe (ppakLMOHMpPOBaHME.

OcoBeHHOCTU MOSEKYNAPHOrO CTPOEHUSA NONMMepPOoB. TMOKOCTb MONMMEpPHbLIX Mofne-
Kyn. TepmoauMHammnyeckas u KuUHeTudeckas rmbkoctb. Mogenu nonvmepHon uenwu:
cBODOOOHO-COYNIEHEHHAs, C (PUKCMPOBAHHbLIM BaSIEHTHLIM YoM, C (PUKCUPOBAHHbLIM
BaneHTHbIM U 3aTOPMOXEHHbIM BHYTPEHHUM BpaleHnem. CTaTUCTUYECKUA CerMmeHT
KyHa.

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

AmopdHbie nonumepsl. Tpu U3NYECKMX COCTOSIHUA: CTEKN00bpasHoe, BbICOKO3Na-
CTUYECKOE U BA3KO-TeKkyyee. [nactudukaums nonmmepos.

Peakunn obpaszoBaHUs BbICOKOMOMNEKYNAPHbBIX COEQUHEHUN: LenHasa u cTyneH4yartas
nonumepusaums. lNonvmepusaumsa n cononumepusaums: pagukanbHasa, KaTMOHHas,
aHWOHHAA U MOHHO-KOOPAMHALMOHHAs, OCOBEHHOCTU yKa3aHHbIX NONMMepu3aunoH-
HbIX NpoueccoB. Nonumepusaums B pactTBope, B Macce, B CyCNeH3nn, B 3MySibCUU, B
TBEpaon dhase. TepMoanHamMuKka nonmmepmsaumoHHbIX NPOLLEeCCOB.

PagvkanbHas nonumepusaums n ee mexaHusam. CTpoeHue MOHOMEPOB U CNoco6-
HOCTb MX K nonvMmepwusaunn, Metoabl MHUUMMPOBaHUA. KuHeTuka pagukansHOW no-
nuMepusauum U ypaBHeEHME CKOPOCTU nonvmepusaumn. BnusHue pasnunyHbix dak-
TOPOB Ha MONEKYNAPHYIO MacCy U MOJSEKynsipHO-MacCcoBOe pacrnpeaeneHne nosnu-
mMepa.

PagvkanbHas nonuvepusaums. NoHATHe 0 AnuHe KMHEeTU4Yeckonm uenu. MHrmbutopsbl
N perynatopbl pagvkanbHon nonumepwusauuun. Obpatumoe mHrMbuposaHue. 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 un Temnepatypbl. Cxema Q-e Andpes m MNparica.

KaTnoHHas nonumepusaums. PeakumoHHaa cnocobHOCTb MOHOoMepoB. KatanusaTto-
pbl U cokaTanuaaTtopbl. MexaHnambl npouecca. CKOpOCTb NPOLECCOB KAaTUOHHON MOo-
numepusauuun, BnNusHMe cpenbl N TemnepaTypbl HA KUHETUKY U NONUANCNEPCHOCTb
obpasyrLmxcsa nonMvepos.

AHWOHHasa nonumepusauns. PeakunmoHHas cnocobHOCTb MOHOMepoB MexaHu3mbl
npouecca. O6pasoBaHME aKTMBHOIO LIEHTpa, pOCT U obpbiB uenn. CkopocTu ane-
MeHTapHbIX peakumn. CKOpOCTb Mpouecca aHWOHHOM NoNUMepusauuun, BIUsHUE
cpedbl M TeMnepaTypbl HA KMHETUKY M NONIMAMCIEPCHOCTb 06pasyloLWmnxcs nonmme-
poB. [NpuMepbl 06pa3oBaHNs «KMUBbIX» NONIMMEPHbIX Lienen.
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Katanunsatopsl Liurnepa-Hatta. NoHHO-KOOpAMHAUMOHHAA nonuMepusaums Ha nuTu-
eBbIX Katanusatopax. CtepeoperynsipHble nosiMMmepbl U yCrioBusa nx nonyyvyeHuns. Me-
XaHW3M cTepeocneyndunyeckon nonmmepmsaunmn.

MonunpucoeauHeHne. MexaHusm obpa3oBaHWs NONUypeTaHoB, Nonvkapbamnaos u
3MNOKCUAHbIX nonumepos. lNonvkoHAeHcaums: paBHOBeCHasi U HepaBHOBECHas. Tunbl
XUMUYECKNX peakumi nonmkoHgeHcaumm. OyHKUMOHANbHOCTbL MOHOMEPOB, OfNMUromMe-
POB 1 ee 3HadeHne. PeakuMoHHasa cnocoBHOCTb PYHKUMOHANbHbIX rpynn.

XumMndeckme npespalleHns nonumepos. NonumepaHanornyHble npespalleHuns. 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 NonumMepoB. 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. BHyTpMMonekynapHele npespa-
LLEHWS.

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

dusmonornyeckn akTuBHble nonumepsl. Knaccudgukauynsa nonmmepoB ¢ «cobCcTBeH-
HOW aKTMBHOCTbIO» (HENTparibHble, NONIMKAaTUOHHbIE, NONIMAaHUOHHbIE, CUHTETUYECKME
aHanory HyKrnemHoBbIX KUCAOT 1 NpeacTaBUTENU ApYrnx TUMOB).

TepmocTonkme nonumepbl. TemnepaTtypHble XapakTepuUCcTUKM nonmmepos. Tepmo-
CTOMKOCTb U TENMOCTONKOCTb, MeToAbl OLEeHKN. OCHOBHbIE TUMbI TEPMOCTOMKUX MO-
numMmepoB. BrivsiHne CTpykTypbl U MONEKYNAPHOM MaccCbl Ha TepMUYeCcKne CBOUCTBaA.
[ecTpyKkuns nonuMepoB M KOMMO3UUMOHHLIX MaTtepuanoB. OCHOBHble BuAbl Oe-
CTPYKLMMU: XMMUYECKasi, TepMuyeckasi, TEpMOOKUCIUTENbHas, OTO- U MexaHuye-
ckasi. CTapeHue nonumepos. [foptoYecTb NONIMMEPHbLIX MaTepuaros.
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14. Ko4vHeB A.M., 3anknH A.E., Mannbees C.C., Apxupees B.I1. dusnkoxmmma nonnmepos.
KasaHb: ®3H, 2003, 512 c.

Hay4yHasa cneunanbHocTb 1.4.15 Xumua teBepaoro tena

O6wme nonoxeHwus.

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

CtpoeHune TBepAbIX BELWECTB.

CummeTpus Kpuctannudeckon peluetkn. Kpuctannorpadgpuyeckme npocTpaHCTBEH-
Hble rpynnbl cMMMeTpuK. Buibop 1 Tunbl aneMeHTapHbIX ayeek. MonekynsapHbele Kpucran-
nbl. Kpuctannsl ¢ MIOHHbIMW U KOBaneHTHbIMU pelwleTkamu. Npasuna MNonunHra. MeTtannbl u
cnnasbl. IHTepmeTannuyeckme coegnHeHus. Kpuctansmbl ¢ yd4acTMeM BOAOPOOHbIX U BaH-
Aep-BaanbCcoBbix cBA3en. Pasamepbl aToMoB unm noHoB. KoopanHaunoHHbIe Ynucna.

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

TBepable pacTBopbl. I3oBaneHTHoOe 1 retepoBaneHTHoe 3amelleHne. Hectexnomer-
PUYHbIE COEANHEHNS.

Ctpyktypa amopdHbIX TBepAbix Ten. PyHKUMS pagunanbHOro pacnpegeneHnsa aTo-
mMoB. CoBpeMeHHble Moaenn CTpyKTypbl. KBasukpuctannbel. HecopasmepHble CTPYKTYpbl.
CTpyKTypa Xnakmx KpucTtanmnos.

XuMunyeckasi CBA3b U 3NIEKTPOHHOE CTPOeHMe 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 peLueTKn. 3anpeLleHHas

30HHaga cTpykTypa Kpuctannos. ObpasoBaHue 30H B pesyrbTaTe nepekpbiBaHUs op-
6utanen. YposeHb ®epmun. Xummndeckuii noteHuynan. BaneHTHasa 30Ha, 30Ha, 30Ha NPOBO-
anmocTtn. Metansnbl n guanektpuku. Cob6CTBEHHbIE N NPUMECHbIE MOMYNPOBOAHUKN. DNekK-
TPOHHAasA N AbIpOYHasa NPOBOAMMOCTb. HaHOCTPYKTYpbl, 06beMHbIE KnacTepsbl.

PeanbHas cTpyKkTypa KpUcTansos.

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

Onddysnsa B TBepabix Tenax. OCHoBHble MexaHu3Mbl camoamddysun. Koaddunun-
eHT anddysuun, aHeprna aktnsauum anddysuu. Quddysms, obycrnosneHHasa rpagueHTom
KOHUEeHTpaunn, 3akoHbl Puka. Ouddysms TodedHbIX OeeKTOB B NEKTPUYECKOM More.
YpaBHeHne HepHcTa-OnHwTtenHa. MeTtoabl uccrnegoBanunsa auddysmn. MloHHaa nposoau-
MOCTb. MogBMXHOCTL, YMcna nepeHoca. TemnepaTtypHas 3aBUCMMOCTb MOHHOW MPOBOAM-
mMocTn. CobecTBEHHAs 1 NpuMecHasa NpoBOAUMOCTb.

[ucnokauum B KpucTannax, OCHOBHble Buabl. [lpupoga Aaucnokaumn. [BuxeHue
ancnokauun. BnvsHue gucnokauui Ha CBOWCTBA KPUCTansoB. OKCNepuUMeEHTasrnbHble Me-
TOAbl UCCneaoBaHNS ANCIOKaLNN.

[BymepHble fedekTbl. OnemMeHTbl Kpuctannorpadgpum nosepxHocTn. OcobeHHOCTH
CTPYKTYpbl. POnb NOBEPXHOCTU B XMMUYECKUX peakunax Teepablx 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 nepexonoB. CTabunbHble n MeTa-
ctabunbHble asbl. [peactaBneHne as3oBbiX NEPEXOAOB Ha AuMarpamMmax COCTOSAHUS.
CTpyKkTypHble M3MeHeHust npu pasoBbix nepexogax. N3MeHeHus CTPyKTypbl C pPOCTOM
TemnepaTtypbl U gasneHunsa. MapTeHcuTHble npeBpalleHns. MexaHn3mMbl a3oBbIX nepe-
xonoB. KnHeTunka dasoBbix nepexonoB. CKoOpocTb 3apoabileobpasoBaHus. Obwasa cko-
pOCTb MpeBpalleHns, ypaBHeHne ABpamu. DakTopbl, BAUAIOLWME HA KMHETUKY (Pa30BbIX
nepexonos. MapTeHcuTHblEe NpeBpalleHus. MNMepexoabl Tvna nopsaaok—o6ecnopsaok.

Xumunyeckue peakumm TBepAbIX BelecTB.

TepMmognHaMnyeckne OLEHKM BO3MOXHOCTU MPOXOXOEHUS XMMWYECKUX peakumn C
yyactmeMm TBepAbiX Terl. CKOpOCTb reTeporeHHbIX XMMWYECKUX MPOLIEeCCOB C y4acTuem
TBEPAbIX Ten. AnemMeHTapHble KMHeTUYeckme ctagum npoueccoB. Ponb macconepeHoca.
3apogblilweobpasoBaHMe B npoueccax, conpoBoXpawwwmxcs obpasoBaHMEM TBepabIX
npoaykToB. TepmoanHamuka popmmpoBaHus HoBoW dhasbl. KpuTuyeckoe nepecoilieHue,
KpuTndecknin 3apoabil. KnHetnka obpasoBaHus U pocTa 3apoabiLlLen.

Knaccudumkauma xuMmnyecknx reteporeHHbIX npoueccoB € yvyacTueMm TBepabiX das.
Tepmunyeckoe pasnoxeHue TBepAblx a3 ¢ obpasoBaHneM NPOAYKTOB B pasfnyHbIX da-
30BbIX COCTOSHMAX. Pacnag Teepablx pacTBOPOB MO CNMHOA4ANIbHOMY MeXaHU3My U Mexa-
HWU3MYy pocTa 3apofbiwen. Peakumn 1Bepaada asa - tBepaada asa, TBepaas asa - ras,
TBEpAAsa hasa — XKMAKOCTb. [Mpnmepsbl.

OcHOBHble (haKkTOpbl, BANAIOLLME HA PeaKLMOHHYK CNoCOBHOCTb TBepAblX Ten. Porb
npumecen n AedeKkToB. XMMMYecKMe peakumm Ha noBepxHocTu. MeTtoabl ynpasneHus
pasBMTMEM MPOLIECCOB C y4acTuem TBepablx Ten. Hetepmudeckne cnocobbl NoBbILEHUSA
peakuMoHHOM CNOCOBHOCTU TBepAbIX Ten: hoTOXMMUYECKue, pagvaunmoHHO-XUMNYecKue,
MexaHuyeckue u ap.

CuHTe3 TBepAbIX BelwecTs.

TepmognHaMnyeckne OCHOBbI CUHTEe3a TBepAblX BelwectB. P-T-x d¢asoBble aua-
rpaMmmMbl ABYXKOMMOHEHTHbBIX CUCTEM Kak reoMeTpu4eckoe npeacraBrieHne TepMmogmHamm-
yeckmx gaHHbix. [NpaBuno gas M'Mbbca. PaboTta ¢ npoekunamm n ceyeHmsammn P-T-x gna-
rpaMmm. OCHOBHbIE TUMbI KOHAEHCUPOBaHHbLIX Pa30BbIX AMarpamMmM ABYXKOMMOHEHTHbLIX CU-
cteM. KoHOeHcMpoBaHHble AuarpaMMbl TPEXKOMMOHEHTHbIX cucTteM. Vcnonb3oBaHue da-
30BbIX Anarpamm ang Belbopa ycnoBsum CUHTE3a.

CuHTes nytem TBepaodasHbix peakumin. Kpuctannusaumsa m3 pacTBOpOB M pacnna-
BOB. Mcnonb3oBaHune asosbix guvarpamm. Kpuctannusauma ns naposon ¢asbl. [vapo-
TepMarnbHble MeTodbl CUHTEe3a TBepAblX BellecTB. BolpawmBaHne moHokpuctannos. O6-
lne KnHeTuveckne ocobeHHocTn. MexaHuambl pocTa Kpuctannos. [MonyyeHve TBepablx
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 CTpoeHus Teepabix ten. Audpakuma peHTre-
HOBCKMX nyyen. 3akoH bparra, pacyeT MeXnnOCKOCTHbIX paccTtosHui. MeTon nopoLlka,
Hay4Hble OCHOBbI N NpuMeHeHne. Metop NMHbe. NHanumMpoBaHue peHTreHorpamm. NoeH-
TUPMKaLMA BELLECTB NO peHTreHorpamMmmMam, peHTreHoda3oBbIn aHanms.

ONEeKTPOHHAas MUKPOCKOMMUSA: MPUHUMMBLI U BO3MOXHOCTM PaCTPOBOWN 3NEKTPOHHOM
MMUKPOCKOMUN, MNPOCBEYMBatOLLAs 3NEKTPOHHAA MMUKPOCKOMUA, 30HOOBasi MUKPOCKOMUS.
CnekTparnbHble MeToabl: BUAbI, MMPHLMMBI, BO3MOXHOCTMW.

MeToabl onpegeneHns XMMUYECKOro coctaBa. XUMUYECKUA 3NIEMEHTHbIN aHanms.
PeHTreHodnyopecueHTHbIN aHanu3. JlokarnbHbIW peHTreHOoCneKTparbHbIi aHanuMs, mMacc-
CreKkTpoMeTpUdeckme MeTobl, aTOMHO-3MUCCUOHHASA CMEKTPOCKOMMSI.

MeTonbl nccnegoBaHUA XMMUYECKOTO M 3NIEMEHTHOIO cOCTaBa NOBEPXHOCTW.

McecnenoBsaHmst TEpMUYECKMX CBOMCTB BeELLECTB. TepMorpaBMMeTpUYeckuin aHanua.
AnddepeHumanbHO-TepMUYeckun aHanua un anddepeHunansHas CkaHupylowas Kano-
pumeTpna. OCHOBHbIE METOAbI UCCIESOBaHUS INEKTPUHECKUX U MArHUTHbLIX CBOUCTB.
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TBepaodasHble maTepuanbl.

MonynposoagHukn. Knaccudpukaumsa nonynpoBOgHUKOBbLIX MaTepuanos. [ANanekTpuku.
Xnmumyeckas u usndeckas npupoga OMarnekTpukoB. HaBegeHHas 1 CNOHTaHHaA nonapu-
3auma. CerHeToaneKkTpuKn, NMMPOINEKTPUKM N MbE30INEKTPUKM.

MarHuTHble maTepuanbl. PyHKUMOHaNbHbIE NapameTpbl. Knaccngukauna MarHUTHbIX
MaTepuanoB, OCHOBHbIE CTPYKTYpbl 1 CBOMCTBA (MeTanmnbl U cnnasbl, OKCUAbI NEPeXoaHbIX
MeTannoB, WNWHENW, rpaHaTtbl, NEepPoOBCKUTbI, rekcadepputbl). Obnactn npumMeHeHus,
B3aMMOCBS3b CTPYKTYpPbl 1 CBOUCTB.

OnTtunyeckne matepuansl. JIIOMUHECLEHTHbIe MaTepuanbl U NoMUHodopbl. Pocdo-
pecumpylome matepuansl. TBepaoTeNbHbIE UCTOYHUKN NA3epHOro uanyveHuns (pyouHo-
Bbl 1 HEOOMMOBbBIV Nnasepsbl).

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

Tyronnaekme martepuansl. MeTtannbl U cnnaebl, OKCuAbl, Kapbuabl, 6opuabl, HUTPU-
Abl, cunuumabl. KoMNosuumMoHHble MaTtepuansl, UX Knaccudgukaumss 1 MeTomonorns co-
3gaHnd. MeTanncogepxawme KOMNO3ULNOHHbIE MaTepuarnsl.

AmopdHble MaTepuansl 1 ctekna. dakTopsbl, BAndWmMe Ha ctekrnoobpasoBaHune. Ok-
CUOHbIE N XanbKOreHnaHble cTekna. AnekTponpoBogsawme crekna. Metannuyeckue crek-
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. CrtpoeHne TBepablx BewecTtB. CummeTpusa kpuctannmdeckon pewetku. Kpucranno-
rpadpuyeckne NPoCTPpaHCTBEHHbIE rPymnrbl CUMMETPUMN.

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

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

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

CKMe MpuYMHbl 06pa3oBaHNs TOYEYHbIX AedEKTOB.

[Auncnokauum B KpUcTannax, OCHOBHble BUAbI. [1prpoga gucrnokauumn.

[BymMepHble gedeKkTbl. ANeMeHTbl KpucTannorpadun noBepxXHOCTH.

Onddysuns B TBepabix Tenax. OCHOBHbIE MexaHn3Mbl camoanddysmm. KoapdpuumeHT

anddysnm, aHeprna aktusauum guddysumn. duddysunsa, obycnosneHHasi rpagueHToMm

KOHLeHTpaunn, 3akoHbl duka.

9. Xumuyeckue peakumm TBepAbIX BELWECTB. TepMoanHaMMyYeckme oLeHKN BO3MOXHOCTU
NPOXOXOEHUA XUMUYECKUX peakuuin ¢ y4acTMeM TBepAblX Ten. OneMeHTapHble KuHe-
TUYecKne ctagmm npoueccos.

10. Pornb NOBEPXHOCTN B XMMUYECKUX peakunsax TBepAblX Ten. OKCnepuMeHTarnbHble Me-
TOAbl U3yveHnsa nosepxHocTn. OBLmMe 0CoBEHHOCTU XUMUKN TBEPAbIX HAHOPAa3MEPHbIX
yacTtuy,.

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

12. MeToabl CUMHTE3a KepaMU4YeCKNX mMaTtepuanos, TBEpAbIX aMOPMHbIX BELLECTB U CTe-
KOn.

13. OCHOBHblE TUMbl KOHOEHCUPOBAHHLIX (Pa30BbIX AnarpamMm 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 KpUCTanMYecKoro CTpoeHus Teepablx Ten. Odudpakuma peHtre-
HOBCKMX Nyyen. 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 BeLecCTB. TepmorpaBMMeTpudeckun
aHanus. OudpdepeHumnansHO-TEpMUYECKUI aHann3 n gnddepeHumansHas cKkaHupy-
oLasa KkanopumeTpus.

19. Ontnyeckne matepuansl. JIIOMUHECLEHTHbIE MaTepuanbl U nomMuHodopbl. Pocdo-
pecunpylome matepuansl. TBepaoTeSlbHbIE UCTOYHUKUN NTa3epHOro N3sy4vyeHuns.

20. CeepxnpoBogswue maTepuansl. TpaguLMOHHbIE U BbICOKOTEMMNEPATYPHbIE CBEpPX-
NPOBOOHUKM.

NuTepartypa:

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

2. CTpykTypHas HeopraHudeckas xumua / Y. Mionnep ; nep. ¢ aHrn. A.M. Camonnosa,
E.C. Pembesbl; nog pea. A.M. Xosuea. — JJonronpygHein : Mutennekt, 2010. — 351 c.

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

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

5. Pao Y.H.P., NonanakpuwHaH [x. HoBble HanpaBneHns 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 HecoBepLUeHHbIX Kpuctannos M.: Mup, 1969.

9. ®uctynb B.N. dusmka n xummusa 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. Xykosckmnn B.M., lNMetpoB A.H. BBegeHnne B xmmuio TBepaoro Tena. CBepanoBceK,
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. CmunpHoB B.M. Xumusa HaHoCTpykTyp. CHHTE3, CTpoeHue, ceonctea. Cl16., 1996.

16. ®enby A. AMopdHbIe U cTekNoobpasHblie HeopraHnyeckne Teepable Tena. M., 1986.

KoHTporbHO-n3MeputenbHble MaTepuanbl BCTYNUTENbHbLIX UCTbITAHWIA B acnvpaHTy-

py cogepaTt Tpu Bonpoca: nepsbiii BONPOC Mo obLen XxmumMmnmn, BTOPON N TPETUN BOMPOCHI
no nporpammam npocunsa (cneymansHOCTN) 13 Yncna 20 BONPOCOB NPUBEAEHHbIX NOcre
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. leMoHCTpupytoTCs rnybokne 3HaHUS AMCUMMNMHBI cneumarnb-
HOCTMW.

3. [laHbl 060CHOBaHHbIE OTBETbI Ha AOMNONHUTENbHbIE BOMPOCHI
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KOMUCCUMN.
4. OTBEeTbl XOPOLIO apryMeHTUPOBaHbI, NP OTBETax MCMNoMb30-
BaHbl 3HAHWUSA, NPUOBPETEHHBbIE 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. [leMoOHCTpUpyeTCa yMeHue aHannampoBaTb MaTtepuarn, OgHaKko
He BCe BbIBOAbl HOCAT apryMEHTMPOBaHHbIA U AOKa3aTerNbHbIN
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 nposiBnseTcsa onpegeneHHas cnocobHOCTb uccne-
A0BaTenbCKoN AesaTenbHOCTU.

30 -60

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

2. [JeMOHCTPUPYIOTCA NOBEPXHOCTHbIE 3HAHWUA AMCUUMNMNH cne-
LManbHOCTH.

3. VimetroTcs 3aTpyaHEHMS 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. OTBEeT HerpamMoTHbIN C NPUHUMNManbHbIMK ownbkamn. MaTe-
puan wusnaraeTcs HenocnegosaTenbHO, COMBYMBO, He npepn-
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.




