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[Mporpamma BCTYNUTENbHOIO 3K3aMeHa B acnupaHTypy No HanpasneHUo XUMuye-
Ckne Hayku paspaboTtaHa Ha ocHoBe OI'OC no HanpasneHnto XMUA.

CopepxxaHue nporpaMmmbl Mo HanpasneHUo
04.06.01 XumMun4yeckue Hayku (obLwas xmumus)

ATOMHO-MONeEKynsipHoe Yy4yeHue. [AUCKPETHOCTb MUKPOCKOMUYECKOro CTPOEHUs U
KOpMyCKynapHas opraHu3auus BewiectBa. AToM, Monekyna, Kpuctannuyeckaa pelueTka.
Csoeobpasue MUKpOMUpa. KopnyckynspHO-BONHOBOW Ayannam. MpuHUMN
HeonpegeneHHocTn [enseHbepra. OnucaHne [OBWXEHUS MUKPOYacTUL, B KBaHTOBOW
MexaHuke. CocCTosiHMe MUKpoYacTuubl, BosiHOBas yHKUmA. [loaxon K pelueHuto
ypaBHeHunsa LpeanHrepa ana artoma BogopoAda. ATOMHble opbutanu. Yrnosble WU
paguanbHble YacTn. KBaHToBble Yncna. BeipoXXaeHHble COCTOAHUS.

CtpoeHue lNepuogmyeckon cUCTeMbl B CBSA3M CO CTPOEHMEM aToma: obpasoBaHue
nepuoaos, rpynn u nogrpynn. CtabunbHble 9NEKTPOHHbIE KOHGUrypauuun. KanHocnmmeT-
pus. 3pdeKkTbl MPOHUKHOBEHUS U 3KPaAHUPOBaHUS, 3PdEKT MHEPTHON 6S-3NEKTPOHHOW
napbl. CPOACTBO K 3MEKTPOHY U SHEPrna MoHmnsauuun. PasnuyHsle BUAbI aHanornmm u nepu-
OQMYHOCTK, Habnaaemble ANsa anemMeHToB [lepnognyeckon CUCTEMBI.

Xnmumyeckas kKnHetuka. PopmarnbHas KUHETUKA N y4eHUE O MeXaHU3MaX XMMUYECKUX
peakumn. CKOPOCTb XMMMUYECKOW peakumn. 3akoH OencTBylowmx macc. [lopsgok u
MONEKYNSAPHOCTb peakunn. BpemeHHass 3aBUCMMOCTb KOHLEHTpauuu pearvpyroLmnx
BELLECTB ANd NPOCTbIX peakumi pasnmyHoro nopsigka. 3aBuCUMOCTb CKOPOCTU peakLmm oT
TemnepaTypbl. YpaBHeHue AppeHuyca. Teopusi aKTUBHbIX CTOSIKHOBEHUN. JHeprus
aktmBauuun. [NpeaskcnoHeHUnanbHbI  MHOXWUTENb, CTepuyecknn aktop. Teopwus
aKTMBUPOBAHHOIo KoMrsekca (nepexoaHoro coctosHuns). Katanus.

TepmoguHammnyeckasa cMcteMa, COCTOSSHME CUCTEMbI, TEPMOANHAMUYECKUI rpoLiecc.
TepmoguHammnyeckne  OYHKUMM  cocToaHUA.  [lepBoe  Havano  TepMOAWHAMMKM.
BHyYTpeHHsAss 3Heprnss u aHTanbnusa. Tepmoxummsa usobapHbix cucteM. 3akoH [ecca,
cnencTeus M3 3akoHa [ecca: 3akoH JlaByasbe-flannaca, pacyeT TensioT XMMUYECKUX
peakuurM no Tennotam ob6pasoBaHuMss M ropeHus. Obwunm MeTon pacyeta TennoT
XUMUYECKNX peakumn (MeTon LUNKIoB).

BTopoe Havano TepmoaMHaMUKW.  JOHTPONMA  KakK  (PYHKLUMS  COCTOSHUS.
CtaTuctnyecknin cmbicn aHTponuu, dopmyna bonbumaHa. N3MeHeHue 3HTponuu npu
XUMUYECKNX  peakumax. TepmoanHamuyeckoe paBHoOBecue. TepMoanHamuyeckue
noTeHuuwansl (3Heprus NenbmronbLa u aHeprusa 'mMbb6ca) n ycnosms TepMogUHaAMNYECKOTO
paBHoBecus. Kputepuin HanpaBneHHOCTN CaMOMNPOU3BOSIbHOMO Npouecca. QHTaNbMNNNHBIN
N QHTPOMUNHBIN (PaKTOPbI.

KoHcTaHTa paBHOBeCUS ANS rOMOreHHOro U reTeporeHHoOro paBHoBecusi. BenuunHel
Kc, Kp 1 Kx. IX B3anMoCBSA3b 1 CBA3b C TEPMOAMHAMNYECKUMN DYHKUNAMU. 3aBUCUMOCTb
KOHCTaHTbl paBHOBECUSA OT TemnepaTypbl, ypaBHeHMe mn3obapbl BaHT-Modda. MpuHumn
Jle-lWaTenbe. YpaBHeHne nsotepmbl BaHT-Nodda.

KonnuratuBHble cBOWCTBa pacTtBOopoB. 3akoH Paynsa. fBneHne ocmoca #
ocMoTMYyecknn 3akoH BaHT-Modppa. Temnepatypa Havyana KuneHust XUOKOro pacteopa,
abynnunockonus. Temnepatypa Hayana Kpuctannm3aawumm XXMAKOro pactBopa, KPUOCKOMNUA.
BaanmocBasb ¢ha3oBon guarpamMmmbl 9BTEKTUYECKOrO TUMNa (NOSIOXKEHNE NMHUK NUKBUOYCA)
N KpMOCKONU4YecKoro npubnmkeHms. KonnvratmeHble CBOMCTBa pacTBOPOB 3NEKTPOSNNTOB.
N30TOHMYECKUN KOIMDULMEHT, SNEKTPONPOBOAHOCTL PACTBOPOB 3NEKTPOSINTOB.

PacTtBopbl CUMbHbLIX U CnabbiX 3NekTponuToB. [MOHATUA O CTEeneHn MoHM3auuu, O
KOHCTaHTE WOHU3aLMM W B3aMMOCBA3b 3TUX BeNWYMH. [loHATME O npou3BedeHUn
pacTBopMMOCTU. KMCNOTHO-OCHOBHbIE B3anmopencTsus. lNpencraBneHns o Kucrotax u
ocHoBaHuax cornacHo C. AppeHuycy. KnMCnoTHO-OCHOBHblE B3auMOAENCTBUS. Teopuu
Bpénctena-Iloypu, Jlbtonca n YcaHoBuya (B COBpEMEHHOM npeactasneHuun). [Npumepsl
KMCINOTHO-OCHOBHbIX B3aMMOLEWNCTBUA B HEeBOAHbIX pactBopax. [umaponu3. CnocoObl



CMeLLeHNs paBHOBECHUS C y4acTUeM PacTBOPOB 3IEKTPOSIUTOB.

lMoHATNE xumMmyeckom cesasn. Baanmogenctesme aToMoB. QHEPrus CBA3N B MOSEKYne
N 3HEeprus CTyneH4YaTon (HEeINEeKTPONUTUYECKON) auccoumaumm mornekynbsl. PaBHoBecHas
KOH(purypaumst Monekymn. QHeprusi CBs3un, ArnHa CBA3N. MOHATME XMMUYECKOrO CTPOEHUS.
KoBaneHTHas cBaA3b. CBsA3biBalOWME 3MEKTPOHHbIE nNapbl, npeactasneHuns Jlbtouca.
[1OHOPHO-aKUENTOPHLIN MexaHU3M. XapaKTepuUCTUKM KoBarneHTHOM cBA3N. KpaTHble CBA3WN.
o, =n, 0-CBsasn. [lepekpblBaHMe 3NEKTPOHHbIX obnakoB. [lpuHuMn Hawbonbluero
nepekpbiBaHusa, mbpuamsaumns. COOTHOLWEHME TEeOMETPUM  MOMEKYMNbl  C  TUMOM
rmbpuansauun. OunonbHbIn MOMEHT Monekynbl. MeToa MonekynsipHbiXx opbutanen wu
Tunsl MO.

MNoHaTtue KOOpANHALMOHHOIO coeauHeHuns no BepHepy. CTpoeHune
KOOpPAMHALUMOHHOroO coeauHeHuss no BepHepy. KoopauHauuoHHoe 4ucno. [LeHTaTHOCTb
nurangoB. AMOuaeHTHble nuraHgbl. MeTog BaneHTHbIX CBs3en. XumMuyeckasi CBSA3b B
npenenbHbiX KapboHunax d-anemeHToB. Knactepbl «MmeTann-metann» B kapboHunax wm
APYrMX KOOPAMHALUMOHHLIX COeAMHEHUAX. Teopus KpucTannudeckoro nonsa gns  d-
3NIEMEHTOB B ponu kKomnnekcoobpasosatenen. Metogq MO u ero BO3MOXHOCTU OIS
KOOPANHALUMOHHbLIX COEOUHEHUN.

Mpodunb (cneunanbHocTb) 02.00.01. HeopraHnyeckass xumums

Bopopoa u ero BaxHelwme coeAuHEHUA. YHUKanbHOE MOMoXeHne Boaopoda B
nepuognyeckon cucteme. Msotonsl Bogopoda. ATOMapHbIA MU MOJSIEKYISIPHbIN BOAOPOA,.
dusnyeckne n xmmmyeckme cBoncTtBa Bogopoda. 'mapuabl M BOOOPOAHbIE COeANHEHUS
anemeHToB. [lonyyeHne Bopopopa. KoMnnekcHble coedMHeHMs C yvacTueM BOLOpOAa.
Bopa. Nepokecung Bogopoaa.

AnemeHTbl | rpynnbl MC. OcobeHHOCTN XnuMun NUTUA. TprUpoaHbIE COEQVHEHMUS N
nonyyeHme. dnsnyeckne N XMMnUYeckme CBOMCTBA. XapaKkTepucTnyeckne coeHeHns nu-
Tva. CoegnHeHns nutua ¢ gpyrummn Hemetannamu. Conu nutua. Metannoxmmms. Xapak-
TepucTtuka anemeHToB IA-rpynnel. lNpupoaHble coeguHeHNa 1 NoslyYeHne LWENOYHbIX Me-
Tannos, nx uandeckne n XMMmMYeckne CBOMCTBa. Xapakrepuctmyeckme coegmHeHms. Co-
eanHeHnsa ¢ gpyrmmm Hemetannamu. Conu kucnopogocogepkawmx kucnot. Metannoxm-
Mus. XapaktepucTtuka anemeHToB IB-rpynnbl. MNMpupoaHble coeanHeHnst 1 nosiyvyeHne me-
TannoB. dusmMyeckne M XxmMmmyeckme CBOWCTBA. Xapakrtepuctuyeckme coeguHeHusi. Co-
evHeHunsa ¢ HemeTannamu. Conu KncrnopogocoaepKawmx kucnot. Metannoxmmus.

AnemeHTbl |l rpynnbl MC. OcobeHHocTn 6epunnua. NpupogHble coeanHeHnsa U no-
nyyeHune, pusndeckne n XMmMmmyeckme cBorcTBa bepunnusa. XapakrepucTudeckue coegu-
HeHus. CoeanHeHna ¢ HemeTannamu. Conu KMcnopon cogepalimx KUCNoT U KOMMeKc-
Hble coeguHeHus. Metannoxumnga 6epunnma. OCoBeHHOCTU XUMUKN MarHus. dusmnyeckue
N XUMWYECKME CBOWCTBA. XapakTepuctuyeckme coeguHeHus. [BourHble conu. LeHuTol.
Komnnekcbl. CoeanHeHnss ¢ HemeTannamu. Metannoxumma marHuda. Xapakrtepuctuka
3NEeMEHTOB NoArpynnbl Kanbuus. Xapakrepuctudeckme coegmHeHusi. Conm KMcnopoaoco-
aepxawmx KuUcnot m komnnekcbl. MeTtannoxmmus. Xapaktepuctuka anemeHtosB |l B-
rpynnbl. Pusmyeckme M XMMMYeckne CBOWCTBA. Xapaktepuctuyeckme coeamHeHus. Co-
eavHeHus ¢ HemeTannamu. Conu KNCnopoaocoaepXKallmx KUCAOT U KOMMNIIEKCHbIE coeaun-
HEHWS.

AnemeHTbl Il rpynnbi MC. OcobeHHocTn xumnn Gopa. NpupoaHble coeanHeHns 1
nonyyeHve. dmnsnyeckne n XMMmMYecKne CBoMcTBa Bopa. XapakTepucTudeckme coeauHe-
HUa. bopHble kucnotel. bypa. CoeanHeHnsa ¢ apyrummn Hemetannamu. Conm KMCnopopo-
coaepXalimx KNCroT N KOMMSEKCHble coeauHeHnda. CoeauHEeHUs HU3LWNX CTENEHEN OKUC-
nexHus. Metannoxumus. XapakTepucTuka aneMeHToB noarpynnel ckaHana n P33. lNpu-
poAHble COeQMHEHUS U NofnyyYyeHne meTannoB. Pusmyeckme n XxMMmn4eckne ceoncTea. Xa-
pakTepucTnyeckme coeguHeHnda. Conu KMcnopoaocoaepX)alimx KUCIOT M KOMMIEKCHbIE
coeauHeHus. Metannoxmmusi.



AnemeHTbl IV rpynnbl MC. O6wasa xapakrepucTtuka anemeHtoB IV rpynnbl. Oco-
BGeHHoCcTM xvmun yrrepoga. Yrnepod B npupoge. dusmyeckne M XMMmyeckue CBOWCTBA
yrnepoga. Xapakrepuctuyeckme coeanHeHus. Okcuabl yrnepoga. YrofnbHaa v TMOYronb-
Has kucnoTbl. HagyronebHble kucnotel. KapbamuHoBas kucnota. MoyesnHa. CoeamHeHus
c apyrummn Hemetannamu. Cepoyrnepoa LumaH. LijmaHoBogopod v CUHUIMbHas KucroTa.
["anoreHounanuabl. UnaHamug. LinaHoBasa kncnota n ee nsomepHsle ¢oopmbl. PogaHoBo-
popoa. PogaH. OcobeHHoCTM xuMmun kpeMHus. [NMpupodHble COeaMHEeHMs U NonyvYeHue
KpeMHUA. drusmyeckne n XMMmnyeckme CBOMCTBa KpeMHUs. XapaKkTepucTnyeckme coegmHe-
HnA. Okengbl KpeMHnsa. KpeMmHueBble kucnoTbl. Cunaxbl. ManoreHnabl kpemHus. KpemHe-
dpTopucTtoBogopoaHasa kucrota. CoeaMHeHus € OpyrMMM HemeTannamu. Hutpua kpew-
HUA. [pocTble U cnoxHble cunukatbl. Antomocunukatbl. Ctekno. Cutannsl. Metannoxu-
MUS KpeMHUS. XapakTepucTuka anemeHTos IVA-rpynnel. MpupoaHble coeguHeHns n nony-
YyeHue repMaHus, onosa n ceuHUa. dPusn4eckne N XMMM4eckne CBONUCTBA. XapaKTepucTtu-
YyecKkne coeIMHEHUS U COeanHeHNs ¢ HemeTannammn. Conun KncrnopoacoaepKalumx KMcnor.
KomnnekcHble coeauHeHns. Ob6ias XxapaKTepucTuka 9SfeMeHTOB noAarpynnbl TUTaHa.
MpupogHble coeanHeHus u nonyyvyeHme. Pusnveckne n XMMmMYecKne CBOMCTBA. XapakTe-
puctnyeckmne coeguHeHus. CoeanHeHnsa ¢ Hemetannamm. Conm KUCNopoaocoaepKaLlmx
kncnoT. KoMmnnekcHble coeanHeHus. MeTannoxmMmusa anemMmeHToB Noarpynnbl TUTaHa.

AnemeHTtbl V rpynnbl MC. Xapakrtepuctuka anemeHToB V rpynnbl. OcobeHHoCTH
XuMunmn asota. A30T B npupoae 1 ero nosnydeHue. dusmyeckne m XMMmM4eckme CBOMCTBA
asoTta. BogopoaHble coeanHeHus asota. KncnopogHble coegmHeHust asota. CoeguHeHus
c apyrmmu Hemetannamu. CoeguHeHnss ¢ metannamu. OcobeHHocTn xummn docdopa.
MpupogHble coeauHeHus n nosiydyeHne. dusnyeckne n XMMmMYecKne CBOMCTBA. XapakTre-
puctmnyeckmne coeguHenmns. Okemabl occopa. Pocchopcoaepxalime KUCNOTbl U UX COMN.
CoeavHeHna docdopa ¢ HemeTannamu. CoeaMHeHUs C MeTannamu. XapakTepuctuka
anemeHToB VA-rpynnbl. lNpupogHble coeanHeHns n nonyveHune. lNpocTtele BellecTsa, pu-
3M4eckMe N XMMUYeckue CBOWCTBA. XapakTepuctuyeckme coeamHeHusa. CoeguHeHUsa c
apyrmmmn Hemetannamu. Conn kucnopogocogepxawmx kmcnot. KomnnekcHole coeaunHe-
HUA. MeTannoxmmus. Xapaktepuctvka arnemMeHToB noarpynnsl BaHaaus. MNpupogHble co-
eanHeHna n nonyyvyeHne. dusmyeckne N XMmmyeckme CBOMCTBA. XapaKTepucTnieckme co-
eanHeHuns. CoegmHeHna ¢ gpyrumm Hemetannamu. Banagunbel. Conu kucnopogoconep-
XallMx KACNOT N KOMMNEKCHble coeauHeHna. Metannoxmmms anemeHToB V B-rpynnbi.

AnemeHTbl VI rpynnbl MC. Obwaa xapakrepuctuka anemeHToB VI rpynnbl. Ocobas
ponb kucnopoga B xumun. Kncrnopog B npupoge n ero nosnyyvyeHune. O30H. dusmyeckne n
XnuMmyeckmne ceorncTea kncnopoga. Okemabl metannos. Okeugbl HemeTannos. lNepokcuabl,
cynepokcuabl U 030HUAbl. OCOBEHHOCTM XUMUK cepbl. [1pupoaHble COeaUHEHNA U MOny-
yeHue. dPusmyeckme U XMMUYECKME CBOMCTBA Cepbl. XapaKTepucTuyeckme COeauHEeHUs.
Okcuabl. Kucnotel, cogepxawue cepy, n ux conu. CoeanHeHust cepbl C OpYrMMn Heme-
Tannamun. Cynbguabl U nonucynbuabl Metannos. [NMonucynbdaHbl. XapakrepucTuka
anemeHToB VI A-rpynnbl. [pypogHble coeanHeHns 1 nonydyeHne ceneHa u tennypa. MNpo-
CTble BellecTBa, M3nMyeckme n XMMnyeckme CBOMCTBA. XapakTepucTmyeckme coeanHeHus
M CONWU ceneH- u Tennypcogepxawmx kucnot. CoegnHeHns ¢ Opyrumyn HemeTannamu.
KomnnekcHble coeguHeHus. CoeguHeHust ¢ MeTannamu. XapakTepucTvka 3feMeHTOoB
nogrpynnel XxpomMa. NpupoaHble coeanHeHusa U nonyyeHne metannos. dusnyeckne U xu-
MUYECKME CBOWMCTBA. XapaKTepuCTU4eckne coeamHeHus: okcuabl u rmgpokecngsl. Coeaum-
HeHVUs ¢ apyrumu Hemetannamu. Conu KucnopoacoaepXalimx KMCroT M KOMMIEKCHbIE
coeauHeHus. Knactepbl monmbaeHa n Bonbgpama. Metannoxmmus.

AnemeHTbl VIl rpynnbl MC. O6wan xapakrepuctuka anemeHtoB VII rpynnel. Oco-
B6eHHOCTN pTopa. PhdeKkT obpaTHOro akpaHMpoBaHus. [NpupoaHble COeANHEHNSA N NONy-
yeHne pTopa. PTopug Bogopoaa u ropuabl metannos. CoeguHeHna dptopa ¢ HemeTan-
namu. OcobeHHoCTN XuMnn xnopa. NpupoaHbie coeanHeHns u nonyveHne xnopa. dunsu-
YyeckMe U XuMuyeckne cBourcTsa. [MaponuTuyeckoe OMCnponopuMoHMpoBaHne. Xapakre-
PUCTUYECKNE COEOMHEHMUS U COMN XNopcoaepXallumx KACIOT. XapakTepucTuka afieMeHToB



nogrpynnel MapraHua. NpupogHble coeanHeHNa U nornyvyeHne metannoB. dusnyeckue u
XMMUYECKME CBOMCTBA. XapakTepuctmyeckne coegmHeHns ¢ Hemetannamu. Conuv kucno-
poacoaepXallimx KUCNOT U KOMMEKCHbIe coeanHeHus. MeTtannoxmmusi.

AnemeHTbl VIl rpynnbl MNMC. Xapaktepuctnka anemeHtoB VIII rpynnbl. OnemeHTbl
VIIIA rpynnbl. OcobeHHOCTU rennst 1 HeoHa. IHepTHble 1 GnaropogHble rasbl B NPUpOAE.
dusnyeckne ceorictea bnaropoaHbix rasoB. Knatpartbl. BaneHTHO-xuMn4eckune coeamHe-
HMsa GnaropodHbix rasoB. Ponb xumum GnaropoaHbiX ra3oB B pas3BUTUM NMEPUOLMYECKON
cuctembol .M. MeHoeneeBa. Xapakrepuctuka anemeHToB Tpuadbl xenesa. [NpupoaHble
coeavHeHMs 1 nony4deHne xxenesa, kobanbTta n HUKens. MNMpocTble BewecTBa. Pusnyeckme
N XMMUYECKNE CBOMCTBA. XapaKTepuctmyeckme coeanHeHus. KapboHunbl aNeMeHToB Tpu-
agbl xenesa. Metannoxumusa. YepHasa metannyprus. YyryHbl n ctanu. Xapaktepuctuka
nnatnHonaos. MpupoaHble coeanHeHus, nonyvyeHme n adpuHax NnaTMHOBLIX MeTansoB..
MpocTble BewecTBa. Pu3mMyecke N XMMmUYeckme CBONCTBA. XapakTepuctnyeckne coenu-
HeHus. CoeanHeHns ¢ HemeTannamn. Conu KMCNopoacoaepXallmx KMCAOT U KOMMMEKC-
Hble coeauHeHud. Ponb M 3HadYeHue NNaTUHOMAOB B CTAHOBSIEHWMM U Pa3BUTUN XUMUU
KOMMIIEKCHbIX coeauHeHun. Metannoxnumus.

NMoHATHe o ha3e, KOMNOHEHTE CUCTEMbI, HE3aBUCUMOM KOMMOHEHTE. [NoHATne o
daszoson guarpamme (1) ogHO- 1 MHOFOKOMMNOHEHTHOM cucTemsl. [pasuno gas Mmbbca.
Mpumepbl @ o0OgHO- W MHOrOKOMMOHEHTHOWM cucteM (Boga, cepa). JinHum
cocyllectBoBaHuss  (a3.  YpaBHeHne  KnanenmpoHa—-Knaysmyca B pasnnyHbIX
(OnhdepeHumansHOM U UHTerpanbHoM) opMax W CBA3b 3TOrO0  YpaBHEHUA C
BO3MOXHOCTbIO MnaBneHus TBepabix das npu BapbUpoBaHUKU faBrieHus (6e3 naMeHeHus
TemnepaTypbl). TPONHbIE U KPUTUYECKME TOYKM.

daszoBble AguarpamMmbl AOBYXKOMMOHEHTHbIX cucteM. [IpUMUTUBHbIE BUAbI
B3aMMoaencTand. T-x-ceveHus anarpammbl 3BTEKTUYECKOrO TUMa Afis CryvyaeB HUYTOXHO
Mason n 3aMeTHOW pacTBOPUMOCTU KOMIMOHEHTOB B TBepAbIX hasax. JInHum nukeuayca m
conugyca. Cnyyan petporpagHoro conuayca. MoHoTekTU4YeCckun TMn B3auMoOOencTBus m
COOTBETCTBYHOLWMI TUN T-X-CceYyeHne anarpaMmmbl.

T-x-gnarpamma  (T-x-cedyeHne)  nepuTekTnyeckoro  Tuna  (cpopmmpoBaHme
orpaHM4yeHHOro TBepaoro pactBopa ©6e3 obpasoBaHus coeduHeHud). T-X-cevyeHusi
anarpaMmm C HenpepbiBHbIMUM TBEPAbIMM pacTBOpPaMn. TOYKM KOHIPYSHTHOrO MnaBfieHust
ANA  gMarpaMm  C  HenpepbiBHOW pacTBOPUMOCTbIO B TBEpAO(asHOM COCTOSAHUM.
YnopsigpoveHne T1Bepabix pacteopoB. CoeanHeHust KypHakoBa.

T-x-gnarpamma (T-x-ceveHune) BHapHOM CUCTEMBI C MPOMEXYTOYHLIM COEANHEHUEM,
CMOCOBHbLIM pasnaraTbCs NpU yBENIMYEHUM TemnepaTypbl N0 NEPUTEKTUHECKON peakuuu.
T-x-gnarpammbl  (T-X-ceyeHust) OUHapPHbIX CUCTEM C  KOHIPY3HTHO NfaBsWMMCS
coeguHeHveM. [HanbToHnabl u 6Geptonnuabl: npegctasneHus H.C. KypHakoBa n ero
nocriegoBaTenemn.

Bonpochbl K 3K3aMeHy:

1. Bopopoa. U3otonbl Bogopoaa. Ocoboe nonoxeHwe Bogopogda B [lepuognyeckon
Cucteme un ocobble um3Myeckme M XMMUYECKME CBOWCTBa Bogopoda (NpocToro
BELLLECTBA M ero coeauHeHuin). buHapHble coeguHenmns Bogopoaa (AHx). PasnuyHble
TMNbl  rMgpugos. dusmyeckne ©n  XMMUYECKMe CBOWCTBA. TBepadble pacTBOpbI
BHeapeHusi U da3sbl BHEOPEHUS.

2. Obwaa xapaktepuctuka anemeHToB la nogrpynnel C (Li, Na, K, Rb, Cs).
duanyeckne ” XMMUYECKME CBOWCTBA MNPOCTbIX BellecTB (MeTannoB) U UX
coeauHeHun; MeTannoxmmmsi. BO3MOXHOCTb CBSI3blIBAHUS  COEOAUHEHUN  3TUX
3NEMEHTOB B KOOPANHALMOHHbIE COeAMHEHNS B pacTBOPaXx.

3. ®usmyeckne n xumumyeckue csonctBa bepunnua n ero coeguHeHun. CpaBHeHue
Gepunnus ¢ MarHMem w anoMuHuem. [pyrme npumepbl guaroHanbHOW aHanornm
cpean anemeHToB. LlenoyHosemenbHble MeTannbl. PU3NYECKME U XUMUYECKME



10.

11.

12.

13.

14.

15.

CBOMCTBA 9TUX METassioB U UX COEANHEHUN; MeTarNoOXUMnS.

AnemeHTbl lll-a rpynnbl  Nepuogndeckon Cuctembl. KpaTkas xapakTrepucTuka
PUINYECKMX U XMMUYECKNX NPOCTbIX BELLECTB U UX coeanHeHnin. OCOBEHHOCTM XMMUKn
6opa, rannua n tannua. Mvapugbl 6opa. CpaBHeHMe cBoWCTB 6opa M anOMUHKUS,
Gopa u kpemHus. AntoMuHuA. CpaBHEHWE (U3NYECKUX U XMMUYECKMX CBOWCTB
antoM1HKS CO CBOMCTBaAMM €ro coceaen no rrnasHom 1 nobovHom nogrpynnam.
OnemeHTbl llI-b rpynnel lMepuognyeckon Cuctembl. JlaHTaHOMObI W AKTUHUADI.
BHyTpeHHAs nepnoauyHOCTb naHTaHongoB. OCOBEHHOCTM XuMUK Lepus 1 Tepbus,
eBponus n nttepbusa. dddekTbl d- n f-aNeKTpoOHHON KOHTpakumn. NposBneHnst aTux
appekToB B PU3MYECKMX U B XUMUYECKMUX CBOWMCTBAX IMEMEHTOB U COELUHEHUMN.
Mpumepbl cpegn naHTaHOMOOB W OPYrMX 3nemMeHToB. AKTUHMAbLI. Pasnuune B
cBOMCTBax NepBbIX 7 1 nocnegHnx 7 akTMHUAOB.

Monumopdmnam wn annotponus yrnepoga. dusmdeckme M XMMUYECKME CBOWCTBA
pasnMyHbIX NONMMOPMHbLIX MoanmKkauun yrnepoaa (anmas, rpacut, pynnepeHsl n T.
A.). NMpumepHbIn BUA hasoBon anarpammbl yrnepoga. CTPYKTypbl TBEPAbIX MPOCTbIX
BELeCTB AN 3feMeHTOB noAarpynnel KpemHus. [onumopdgusam Sn. CpaBHeHue
CBOWCTB (pnanyecknx n xmmmyeckmnx cesoncts C, Si, Ge, Sn u Pb.

Xumndeckme wn  uU3NYeckMe CBOMCTBaA asoTa KakK MpoCTOro BewecTtsa. Xumusg
BOOOPOAHbIX  COeAMHEeHWn  a3oTa.  AMMMaK,  rmapasviH,  rMOpPOKCUIaMUH,
asoTUCTOBOLOPOAHAA KMCOTa UM CBOWCTBaA 3TUX coeauHeHun. KucrnopofHble
coeanHeHus asota. Okemabl asoTta. A30TUCTas U a3oTHas KMCNOTbl U UX conu. A3OT,
docop n gpyrne anemeHTbl V-a rpynnel MNC: cpaBHUTENbHAsA XxapakTepucTuKa.
Kucnopoa. AnnoTtponus. dunsnyeckne n xmummnyeckne cBomcTea. XvMMmuyeckasi CBA3b B
monekyne kucnopoga (02). CuHrneTHbln kucnopod. KucnopogHble cOeanHeHUs:
oKcuabl, Nepokcuabl, Hagnepokcuabl N 03oHUAbI. MNepokena Bogopoda. OcobeHHoCcTH
CTPOEHNA N XNUMUYECKOMN CBA3N. XMMUYECKNE CBOMCTBA.

Cepa. AnnoTponusa n nonumopduam cepbl. azoBasa agnarpamma cepbl. BogopoaHbie
CcOeIHEHUS: CepOBOAOPOA U cyrnbdaHbl. KncnopoaHble coefuMHeHUs cepbl: OKCUAbI U
KNCNoTbl. Pusnyeckme U XUMMYECKMEe CBOWCTBA Cepbl, cerneHa, Tennypa U ux
coeanHeHuin. CpaBHUTENbHbIN aHann3. CepHas, ceneHoBas 1 TENypPOBble KACMOTHI.
dusnyeckne M XMMUYEcKMe CBOMCTBA ranoreHoB W ranoreHuaoB. CpaBHuUTenbHas
xapaktepuctuka. Ocobble cBoncTBa dTopa M €ro coeanHeHun. KncnopogHble
coeauHeHus xnopa, bpoma 1 noaa.

O6Lwan xapakTepuctmka anemMeHToB NoArpynn xpoma 1 mapraHua. Knactepbl B XumMum
KOOPOMHAUMOHHBIX COeANHEHUN 3TUX aNneMeHTOB. CpaBHeHME 3fIEMEHTOB NoArpynnbl
Xfnopa ¢ anemMeHTamMmu noarpynnbl MapraHua U afieMeHTOB MOArPYnMbl Cepbl C ANeMeH-
Tamu noarpynnbel Xxpoma.

KpaTkast xapakTtepuctuka aneMeHToB noarpynn tutaHa u BaHagusa. Otnuume Ti oT Zr
n Hf; V — ot Nb u Ta. TBepable pacTBopbl pasnuyHon Nnpupoabl 1 ghasbl BHEAPEHUS Ha
npumepe coeanHeHNn TuTaHa.

OnemeHTbl cemenctBa xenesa (Fe, Co, Ni). 'opusoHTanbHas aHanoruss u ee
NPUYMHBI. XapaKTepucTMka CBOWNCTB METansfoB — Xenesa, kobanbTa U HUKeNa n nx
coeauHeHun. MeTtannoxummnyeckne csounctea Fe, Co, Ni. KapboHunbl kak npumep
KOOPOMHAUNOHHBIX COeANHEHUN 3TUX SNEeMEHTOB. XMMuYeckasi CBS3b U Knactepbl B
KapOoHunax.

OnemMeHTbl NoArpynn Meam 1 LmMHKa. XapaktepucTuka npocTbiX BELWECTB (MeTannos) u
nx coeguHeHun. Metannoxmmus atmux anemeHToB. OBHapy>XeHHble He4aBHO BbICOKME
CTEMNEHN OKUCNEHUS «TSXKENbIX» 3MEeMEHTOB 3TUX MNoArpynn, XMMmuyeckasi CBA3b B
COOTBETCTBYHLUMX COEANHEHUSAX U UX CBOMCTBA.

MoHaTMe o pase, KOMMNOHEHTE CUCTEMbl, HE3aBMCUMOM KOMMOHeHTe. [loHATne o
¢aszoson gnarpamme (PL) ogHO- U MHOFOKOMMOHEHTHOW cucTembl. [lpaBuno ¢as
'm66ca. Mpumepbl ®1 OAHO- U MHOFOKOMMOHEHTHOW cucTteMm (BoAa, cepa). JIuHum
cocyulectBoBaHua as. YpaBHeHue KnanenpoHa — Knaysumyca B pasnuUyHbIX
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17.

18.

19.

20.

(AndpdepeHumansHon M UHTerpanbHOM) OpMax U CBA3b 3TOr0 ypaBHEHUS C
BO3MOXHOCTbLIO NfiaBneHns TBepAblX a3 npyv BapbupoBaHuM OaBrieHus (6es
N3MeHeHnsa Temnepatypbl). TPOVHbIE U KPUTUYECKNE TOYKMN.

dasoBble  guarpaMmmbl  OBYXKOMMOHEHTHbIX  cucteM.  [lpuMnTMBHbIE  BUAbI
B3aMMoaencTsmnda. T-X-CedeHuss auarpaMmbl 3BTEKTMYECKOro Tuna Ang criyvyaes
HUYTOXHO Marion U 3aMeTHON PacTBOPMMOCTU KOMIMOHEHTOB B TBeEPAbIX hasax. JInHum
nukeugyca wn convayca. Cnyyam petporpagHoro conugyca. MoHoTekTuyeckuin tmn
B3aMMOOENCTBUA N COOTBETCTBYIOLLMI TUN T-X-CeYeHne guarpammei.

das3oBble gnarpaMmbl OBYXKOMMOHEHTHbIX cCUCTEM. T-X- guarpamma (T-X-ceyeHue)
nepuTekTu4yeckoro Tuna (opMMpoBaHUe OrpaHMYeHHOro TBepAoro pacteopa 6es
obpa3oBaHnsa coeauHeHud). T-x-ceyeHuss guarpamMm C HenpepbiBHbIMW TBEPAbIMU
pacTBopamMu. TOYKM KOHIPYSHTHOrO nnaBNeHus Ans AuvarpaMmm C  HenpepbiBHOW
pacTBOPUMOCTbIO B TBEPAOMA3HOM COCTOSAHMU. YNOPSAOYEHUE TBEPAbIX PacTBOPOB.
CoepavnHeHna KypHakoBa.

das3oBble guarpamMmbl OBYXKOMMOHEHTHbIX cUCTEM. T-x-gmarpamma (T-Xx-ceyeHune)
BUHapHON CUCTEMbI C NMPOMEXYTOYHBIM COEANHEHNEM, CNOCOBHBIM pasnaraTbCcsa npu
yBenMYeHUn TemnepaTypbl NO NepuTeKTUYecKon peakuun. T-x-guarpammbl (T-x-
ceyeHns) BUHapPHbIX CUCTEM C KOHIPY3HTHO NiaBAWMMCS coeanHeHnem. JanbToHnabl
n 6eptonnuabl: npeactasneHna H.C. KypHakoBa 1 ero nocrnegosaTtesien.

[[anoreHnabl Kak XapaKTepucTuyeckme coeauvHeHusi. TeHOEHUMW U3MEHEHUs WX
CBOWCTB Mpu nepexode OT 3fieMeHTa K 3MeMEeHTy BHYTpuM [pynnbl U MO Mepe
N3MEHEeHNsa CTENEHN OKUCIEHUS aNeMeHTa, obpasyroLero ranoreHnabi.

Okcmabl 1 TMapoKCnabl Kak XxapakTepucTmyeckne coeanHeHms. TeHaeHUnn n3aMeHeHus
X CBOMCTB NPW nepexoae OT 3fieMeHTa K 3fIeMEHTY BHYTPW rpynnbl U N0 Mepe name-
HEHWs1 CTENEHM OKUCNEHMSA anemMeHTa, obpasyroLero okenapl 1 rmapokcuabl.
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Mpodunb (cneunanbHocTb) 02.00.02. AHanNUTUYeCKas XMMUA

MpeameT M 3apayn aHaNUTUYECKOM XMMMU. DTanbl UCTOPUYECKOTO PasBUTUSA U
3HayYeHne aHanUTU4YeCKOn XMMUKU ONs pelweHus npobnem dapmauuun. Buabl n o6bekThbl
aHanusa. MeTtoabl aHanUTUYecKonM XMMuUuM N nxX Kraccudpukauma. Llenm aHanutuyeckoro
onpeaenieHnsi: TOYHOCTb, YYBCTBUTESIbHOCTb, 3KCMPECCHOCTb U n3bupartensHocTb. Obuyas
CXema aHanuTU4ecKoro onpeneneHus.

MeTpornorua xummyeckoro aHanusa. CuctemaTtuyeckue, crnyyanHble U rpybble
owmnbkn. CraTuCTUYeCcKue XapakTepUCTUKM CriydarHbiX ownbok. PacyeT pesynbrtaTtoB
aHanmsa.

O6wan xapakTepucTMKa peakumm B pacTtBope. XMMNYECKOE paBHOBECKE M 3aKOH
aenctems macc. akTopbl, BMSIOLWME HA XMMUYECKOe paBHOBECHE: TemMnepaTtypa, MoOHHas
cuvna pactBopa, KoMmniekcoobpasoBaHWe, OKUCIUTENbHO-BOCCTAHOBUTENbHbLIE peakuuw,
obpasoBaHne ManopacTBOpPUMbIX U ManoaucCcouMmMpoBaHHbIX coeuHeHun. KoHueHTpa-
UM pacTBOpOB. YcrnoBue MatepuarnbHOro 6anaHca n anekTpoHenTpanbHOCTH.

MoHHaga cuna pacteopoB. KOHKypupytoLwmne peakummn, koapduuneHT nobovHomn peak-
uuu.

TepmoguHammnyeckas, KOHUEHTPaLMOHHAA N YCNOBHAA KOHCTaHTbl paBHOBECMHS.

KayecTBeHHbIN XMMMYeCKMM aHanu3. Knaccudukaumss METOAO0B KauyeCTBEHHOro
aHanusa (gpobHbI N cucTeMaTU4eCcKun, Makpo-, NoSTYMUKPO-, MUKPO-, YribTpaMmnKpoaHa-
nn3). AHanuTuyecKkne peakuum W peareHTbl, UCMOMb3yeMble B KayeCTBEHHOM aHanuse
(cneundounyeckne, cenekTuBHbIE, rPYMMNoBLIE).

Mcnonb3oBaHMe KavyeCTBEHHOro aHanusa B (phapmaumn. KayecTBeHHbIM aHanms Ka-
TUOHOB U aHMOHOB. AHanuTuyeckasa Kraccudukaumss KaTMOHOB NO rpynnam: CepoBOAO-
pogHas (cynbungHas), ammumadyHo-pocdaTHas, KUCNOTHO-OCHOBHAS.

KncnoTHo-ocHOBHas knaccudukaumst KaTMoOHOB no rpynnam. CuctemaTtmyeckuin aHa-
N3 KaTUOHOB MO KUCITIOTHO-OCHOBHOMY MeTOAy. AHanuMTUYecKne peakumm KaTMOHOB pas-
NNYHBIX aHanNUTUYecknx rpynn. KayecTBeHHbI aHanu3 aHMoOHOB. AHanuTu4eckas Knaccu-
dukaumna aHMOHOB o rpynnam (No cnocobHoCcTn K obpasoBaHMIO ManopacTBOPUMbIX CO-
€ANHEHUN, MO OKUCINUTENbHO-BOCCTAHOBUTESNbHBLIM CBONCTBaM). OrpaHNU4eHHOCTb ftobon
Knaccudpukauumm no rpynnam. AHanuMTuyeckme peakumM aHWOHOB PasfU4YHbIX aHanuTude-
CKux rpynn. MeToapbl aHanmM3a cMecen aHMOHOB PasfiIMYHbIX aHanUTU4eckux rpynn. AHanms
cMecel KaTUOHOB U aHNMOHOB (Ka4eCTBEHHbIN XMMUYECKUIN aHanu3 BeLLecTsa).

MeTogbl BblgeneHuns, pasgeneHnsa n naeHTumkaumm KaTMoHOB N aHUOHOB.

XuMunyeckme metoabl aHanumsa.

FpaBumeTpuyeckun meton aHanusa. [loHATME O reTeporeHHoM paBHoBecun. 3a-
KOH pacnpegeneHns. KoHCTaHTa reTeporeHHOro paBHOBECUs. YCnosus obpasoBaHus u
pacTBOpPEHUS 0CaKoB: 3(PeKTbl OOHOMMEHHOIO MOHA, MOHHOW CWMbl, KOHKYPUPYHOLLMX



XUMUYECKNX peakuun. Bnnanne pH Ha nonHOTy ocaxgeHust ManopacTBOPUMbIX MMAPOK-
CVOB 1 ManopacTBOPUMbIX conen cnabbiX KUCHOT.

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

BrnnaHue pasnnyHbix hakTopoB Ha CTPYKTYPY U OUCNEPCHOCTb ocaaka. [loBepxHOCT-
HOe 1 BHyTpeHHee coocaxaeHue. CtapeHune ocagkoB. Ocaxgaemas v rpaBumMmeTpuyeckas
dopma 1 TpeboBaHUA K HMM B aHanuae. PacyeTbl rpaBMMETPUYECKMX ONpeneneHui.
Mpumepbl rpaBMMeTpUYECKUX OnpeaeneHni.

TutpumeTpuyecknn aHanu3a. Xapakrepuctnka metoga. CtaHaapTHble pacTBOpbI.
Cnocobbl TUTpoBaHUA. ToYka 9KBUBANIEHTHOCTU M KOHEYHas Tovka TUTpoBaHuA. PacyeThl
TUTPOBaAHUA.

[MpoTonuTnyeckas Teopusa KUCIIOT U OCHOBaHUW. ABTOMPOTONU3 BoAabl. MOHHOE npo-
n3segeHue Boabl. KOHCTaHTbI KUCITIOTHOCTU N OCHOBHOCTU. PacyeT pH B pactBopax cunb-
HbIX 1 crabbix NPOTONMTOB, aMdonMToB. BydepHble pacTBopbI

KMCnOTHO-OCHOBHbIE MHAMKATOPbI. MOHHas, xpomodopHas Teopun WHAOMKATOPOB.
NHanKaTopHbIE OLINBKN.

KpuBble KUCITOTHO-OCHOBHOIO TUTPOBaHUA. PacyeT, NnocTpoeHne 1 aHanua TUNUYHbIX
KPUBbBIX TUTPOBAHUS CUITbHOM U cnabon KUCROThl Wenoybko. Belbop nHaMkaTtopa Ha Kpu-
BOW TUTPOBaAHUSI.

TuTpoBaHue B HeBoAHbIX cpeAax CyLWHOCTb MeToda KUCITIOTHO-OCHOBHOMO TUTpOBa-
HUS B HeBOAHbIX cpedax. Knaccudukaums pacteopuTenen, NpUMeHseMbIX B HEBOAHOM
TUTPOBaHUN (NPOTOHHbIE, anNPOTOHHbIE). DaKTop, onpeaensoLwnin BbIDOP NPOTONNUTYECKO-
ro pactsoputens. [lpumeHeHne KMCrOTHO-OCHOBHOIO TUTPOBAHWS B HEBOAHbLIX cpeaax.

KomnnekcoHomeTpuyeckoe TutTpoBaHue. PaBHOBeCHE B pacTBOpPax KOMMIIEKCHbIX
coeMHeHU. PaKTopbl, BIIMAIOLWMNE HA YCTOMYMBOCTb KOMMITEKCHbLIX COEAMHEHUI: Npupoaa
MOHa MeTanna wn nuraHga, 3apsg, MOHHbIM paguyc, cpefa. PacnpepeneHue meTtanna
MeXay HECKONbKMMU KOMMMeKcaMun. IATUNEeHANaMUHTETPAyKCyCHast KUcnota U ee KoM-
nnekcbl C MeTannamu.

XenatomeTpuyeckoe TuTpoBaHue. KpuBble TUTPOBaHMSA, UX pacyeT U NOCTpPOEeHue.
BrnivsiHne pasnuyHbiX (pakTOpOB Ha CKa4yoK Ha KPMBOW TUTPOBAHUSA (YCTOMYMBOCTb KOM-
NIEKCOHATOB, KOHLUEHTpauUna MOHOB MeTansna u koMmnnekcoHa, pH pactesopa). HankaTto-
pbl KOMMiekcoHomeTpuun. lMNpuHuMn aencteus u TpeboBaHus, npeabsiBrAsieMble K Me-
TannXpoMHbIM MHAWKATOPaM.

OkcpeameTpus. PaBHOBECHLIM OKUCIUTENbHO-BOCCTAHOBUTESNbHBIA MOTEHUMan u
KOHCTaHTa paBHOBecus peakuun. PacdeT anekTtpogHoro noteHumana nonypeakumin. lNo-
HATUE O peanbHOM noTeHumane. Kpmeble TUTpoBaHus. Cnocobbl onpeneneHns TOYKN 3K-
BMBAIEHTHOCTMW.

O630p MeTOOo0B OKCpeaMeTpuu: nepmaHraHaToOMeTpud, OMXpoMaToOMeTpusi, UOAo-
MeTpus, bpomaTtomeTpus.

MeToabl pasaeneHnsa U KOHUeHTpupoBaHus. Knaccudpuvkauma mMeTtogoB pasgene-
HUS U KOHLEHTPUPOBAHMUS BELLLECTB B aHANUTUYECKON XUMUIMN.

CopbumnoHHble MeToabl. Knaccudukaumsi no mMexaHusmy B3auMOAEWNCTBUS Belle-
cTBa ¢ copbeHTOM, CNOCOBY OCyLLEeCTBNEHNS NpoLecca, reOMeTPUYECKMM NMpU3HaKam He-
noaswxHoun pasbl. KonmyecTBeHHOE onncaHme copOuUMOHHbIX npoLeccoB. CopbeHThI.

OkcTpakums. CywHocTb mMeToga. 3akoH pacnpegeneHms. OCHOBHbIE KONMUYECTBEH-
Hble XapaktepucTuku. Knaccmdumkauma aKCTpakuMOHHbLIX NPOLECCOB MO TUMY UCMONb3ye-
MOro 3KCTpareHTa, TMny obpasylowmnxca COeaUHEHNN, TexHuke ocyuiecTBrneHms. OCHOB-
Hble TUMNbl COEANHEHNIN, UCMONb3yeMbIX B 3KCTPaKLmMK. Knaccbl aKCTpareHToB.

OcaxpaeHue n coocaxgeHue.

PU3NKo-xMmMn4eckme Mmetoabl aHanusa.



XpomaTorpacduyeckue mertoabl. Victopna pasBuTUS U Knaccudukaums mMeToaoB
XxpomaTtorpadum no NpUMEHAEMON TEXHUKE, MEXaHU3MYy pasdefieHnsa BeLLecTB, No arpe-
raTHOMY COCTOSIHUIO U CNOCOBY OTHOCUTENBLHOMO NepemMeLLeHns gas.

TeopeTnyeckne ocHoBbl MeToda. XpomMaTorpauyeckui nmk N ero aNILNOHHbIE Xa-
pakTepucTukn. Teopum copbuunn, TeopeTnyeckux Tapenok. KuHetnyeckas teopusa xpoma-
Torpadgoun.

a3oBad xpomaTorpadus. BbICOKOI(PEKTMBHAA XWOKOCTHAsA Xpomartorpadus.
MoHoobMeHHas n noHHasa xpomaTorpagusi.

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

OcapgoyHasa xpomatorpadusa. [NoHATME O CUTOBOM (SKCKMHO3MOHHOW) XpomaTorpa-
doun. 'enb-xpomaTorpadums.

CnekTpanbHble MeToAbl aHanu3a. Knaccudukauus cnekTpasibHbIX MeTOAOB.
CnekTparbHble XapakTEPUCTUKM U LUKana aneKTPoOMarHUTHbIX BOSTH. OMUCCUOHHBIA Cnek-
TpanbHbI aHann3. ATOMHble crnekTpbl. Ka4eCTBEHHbIN U KONMUYECTBEHHbLIN 3MUCCUOHHbIN
aHanus. [NnameHHaa poTomMeTpma U ee NpUMEHeHe B MeauunHe n bapmMmaumu.

MonekynapHaa abcopbunoHHas cnekTpockonus. 3akoHbl ceeTonornoweHus. OnTu-
yeckas MSIOTHOCTb M cBeTonponyckaHne. MonekynsapHbii KO3MUUMEHT MNOrMOLLEHUS.
AJOUTUBHOCTb ONTUYECKOW NITIOTHOCTUN. ONIEKTPOHHbLIE CMEKTPbI NOrMOLLEHNS.

MeToabl abcopbumnoHHoro aHanmnsa. dotomeTpus U cnektpodotomeTpus. VX npu-
MeHeHne B (hapMaumm O Ka4eCTBEHHOro U KONMYEeCTBEHHOro ornpegernieHvsi. AHanms
MHOIFOKOMMOHEHTHbIX cucteM. [uddepeHunanbHbin OTOMETPUYECKUIA aHann3. DKCTpak-
LUMOHHO-POTOMETPUYECKNIN aHanns3.

MHppakpacHasa cnektpockonus. CTPyKTypHO-rpynnoBOM U KONMYECTBEHHbIN aHanu3
opraHn4yecknx n HeopraHnyecknx sewects no UK cnekrtpam.

ATOMHO-abcopbuMOHHbIN  aHanuad.  Annapatypa. KonuMyecTBEHHbIN  aTOMHO-
abCcopObUMOHHLIN aHanM3 n ero NorpeLLHOCTH.

AneKkTpoxumMmuyeckue Mmetoabl aHanusa. Knaccuukaums anekTpoxXmuMmmyecknx me-
TogoB. ObpaTMmMble U HeobpaTUMble ANEKTPOXUMMYeckne cnuctemol. MloHomeTpua. NoHce-
NeKTUBHbIe anekTpoabl. Buabl n npumepbl MeMBpaHHbIX 311EKTPOSOB.

Mpamasa wvoHomeTpus. [MoTeHunomeTpudeckoe TuTpoBaHue. CyLHOCTb KyfOHO-
MEeTpUKN NP1 NOCTOAHHOM NoTeHumane. KynoHoMeTpruyeckoe TUTPOBaHME.

Bonpochbl K 3K3aMeHy:

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

HUe aHanMTU4YeCKON XMMUN B Pa3BUTUM HAYYHbIX XUMUYECKUX 3HAHUN.

Buabl n o6bekTbl aHannsa. Metoabl aHanMTUYeCcKon XMMum n ux knaccudgpukaums. Le-

nn aHanuTnyeckoro onpegenenus. Obwasa cxema aHanMTUYEeCKoro onpeaeneHus.

Knaccudukauma xpomaTtorpadomyeckmx MeTo40B.

OntoeHTHasa xpomaTorpadus. OCHOBHbIE NapamMeTpbl XpoMaTorpaguyeckoro nuka.

Teopus TeopeTUYecKnx Tapenok B XxpomaTtorpadpun.

KnHeTnyeckaa Teopua xpomartorpacdun. YpaBHeHne BaH-[eemTepa n ontummsauus

XpomMartorpaguyeckoro npotecca.

[a3oBas xpomaTtorpacdus, 6nok-cxema ycTaHOBKW, BblIOOp rasa-Hocutens, copbeHTa,

aeTekTopa. Hacago4Hble 1 KanunmnsipHbIe KOSTOHKM.

8. BbicokoahpekTuBHas XunaKkocTHas xpomaTtorpadus. Boibop NOABMKHON 1 HENOLBUX-
HoW pas.

9. Knaccudukauusa crnekrpanbHbiX METOAOB aHanu3a.

10. OMUCCUOHHBIN cnekTpasrbHbIn aHanuid. ATommsaTopbl. Ka4eCTBEHHbIN U KONIMYECTBEH-
HbI aTOMHO-3MUCCUOHHbIN aHanus.

11. AToMHO-abcopOuUMOHHBIN aHanu3. [1naMeHHbIn U 3NEeKTPOTEPMUYECKUA BapUaHTbI
aToOMHo-abcopbunoHHOro aHanuaa.

12. MonekynsipHasa abcopbumoHHas crnekTpockonmsi. OCHOBHOM 3aKOH CBETOMOIMOLLEHMS.
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13.
14.
15.
16.
17.
18.
19.
20.

MHppakpacHasa cnektpockonuda. CTpyKTypHO-rpynnoson aHanua no MK cnekrpam.
Knaccudmkaumns anekTpoxmmmyecknx MeTogoB aHanmsa.

MoTeHunomeTpmyecknin aHanms. VIHOMKaTopHbIe 3NEKTPOoabl N SNEKTPOAbl CPaBHEHUS.
BonbtamnepomeTpus. KaueCTBEHHbIN N KONIMYECTBEHHbIA aHanms.

Mpamas KOHOYKTOMETPUS U KOHAYKTOMETPUYECKOE TUTPOBAHME.

ONEKTPOXNMMYECKMNE CEHCOPDI.

Knaccudgmkauuns metoaos pasgeneHus B aHanuTu4eckom XuMnu.

CopOuUmMOHHbIE N MeEMBpaHHbIE METOAbI pa3feneHuns.

NnTeparypa:

1.

10.

11.

OcHoBbl aHanuTuyeckon xummn @ B 2 T. T.1 : y4eb. anga cTtyqd. yydpexaeHun BbiCLU.
npod. obpasosanus / [T.A. bonbwosa n gp.] ; noa pea. O.A. 3onoTtoBa. — 5-e 1aa.,
ctep. — M. : agaTtenbcknn LueHTp «Akagemus», 2012. — 384 c.

OcHoBbI aHanUTU4ecKon xmumum : B 2 T. T.2 : y4eb. ons cTyd. y4ypexneHuin BbiCLLU.
npoc. obpasosanHua / [H.B. Anos n gp.] ; nog pea. HO.A. 3onoTosa. — 5-e usg., crep. —
M. : UspaTenbckum LueHTp «Akagemnay, 2012. — 416 c.

BacunbeB B.I1. AHanuTnyeckas xmmus : B 2 KH. : y4ebHUK Onsa CTyd. By3oB, 06yy. no
XUM.-TeXHON. cneunansHoctam / B.[1. BacuneeB . — 4-e u3a., ctep. — M. : [Opoda,
2004 . — KH. 1: TuTpymeTpuyeckme n rpaBUMeTpUYeCcKnin MeToabl aHanmsa . — 2004 . —
366 c.

BacunbeB B.I1. AHanuTnyeckas xmmus : B 2 KH. : y4eBHUK Ons CTyd. By30B, 06yy. no
XUM.-TeXHON. cneunansHoctam / B.[1. BacuneeB . — 4-e u3a., ctep. — M. : Opoda,
2004. — KH. 2: dnsunko-xummnyeckme metoabl aHanmnaa . — 2004 . — 383c.
AHanutnyeckas xmummns B 3 T: y4eBHUK ONs CTYAEHTOB BY30B, 0by4d. no cney. «Xu-
muay / nog pea. JI.H. MockBuHa. — M. : Academia, 2008. — T. 1: MeToabl MOEHTU-
dukaumm n onpegenerna sewlects / [A.A. bentoctnH n gp.] . — 2008 . — 574c.
AHanuntnyeckasa xummns B 3 T: y4eOHUK Ona CTyOEeHTOB BY30B, 0Oy4y. no cneuy. «Xu-
mus» / nog pea. J1.H. MocksuHa. — M. : Academia, 2008. — T. 2: MeToabl pasgeneHus
BellecTB U rmbpmnaHsle metoabl aHanusa / [U.I'. 3eHkesud n gp.] . — 2008 . — 299 c.
AHanutnyeckas xmmmns B 3 T: y4eBHUK ONs CTyAEHTOB BY30B, 06yy. no cney. «Xu-
muay / nog pea. J1.H. MocksuHa. — M. : Academia, 2008. — T. 3: Xumunyeckui aHanms /
[W.I". 3eHkeBuu n gp.] . — 2010 . — 364c.

KpuctuaH . AHanutunyeckasa xumus = Analytical chemistry : 8 2 1./ I". Kpuctnan . — M.
: BUHOM. N1a6. 3HaHun, 2009 . — 623 c.

KpuctuaH I'. AHanutuyeckasa xumus = Analytical chemistry : 8 2 1./ I". Kpuctnan . — M.
: BUHOM. J1a6. 3Hanun, 2009 . — T. 2 / nep. c aHurn. A.B. Napmawa [n gp.] . — 504 c.
XaputoHoB [O. A. AHanutnyeckas xumus (aHanutuka) : B 2 ToMax : y4ebHuK ons By-
308 / KO. 4. XaputoHoB. — Mockga : Bbicwas wkona, 2010. — T. 1. O6wme TeopeTnye-
CKMe OCHoBbI. KayecTBeHHbIN aHanuns. — 615 c.

XaputoHoB 0. A. AHanuTuyeckass xumus (aHanuTuka) : B 2 ToMmax : y4ebHuK ans By-
30B / HO. A. XaputoHoB. — MockBa : Bbicwas wkona, 2010. — T. 2. Konn4yecTBeHHbIN
aHanun3. Pnamko-xmmmndeckne (MHCTpyMEHTanbHble) MeToabl aHanmsa. — 559 c.

Mpodunb (cneymnanbHocTb) 02.00.03. OpraHnyeckasa xumus

MpeameT opraHNYeCKON XMMUN N OCHOBHbIE 3Tanbl €€ pa3BnTna. OCHOBHbIE UCTOY-

HWUKN OpraHn4eckoro cbipbsi. KpaTkmue cBegeHus o Metodax BblOeNEeHNs, OYUCTKN N NOeH-
TUPMKaUMM opraHMyeckux coeanHeHun. NpeacTtaBneHve O pagukanax u yHKUMOHamb-
HbIX rpynnax. Fomonornyeckne psgbl. PopMMpoBaHNE U OCHOBHbIE MOSIOXKEHUS Teopuun
CTPOEHUS opraHnyeckmx coeguHeHunn. MNMpeactaBneHnsa 06 OCHOBHbLIX TUMAX CTPYKTYPHbIX
doparMeHTOB OpraHU4YeCcKMX MOSEKYI: NPOCTble WU KpaTHble CBSA3W, YrnepoaHble uenu u
UMKNbl, gYHKUMOHanbHble rpynnbl. CTPYKTypHble OOPMYynbl Kak CPeAcTBO OTPaXXeHMUs



CTPOEHUSA OpraHn4ecknx coegnHeHnn. CTpykTypHasi UsoMepusi N €€ OCHOBHbIE pa3HOBUA-
HOCTW. [NOHATME O NPOCTPAHCTBEHHOW M3oMepun. 3HayeHne Teopun CTpoeHus Ans passu-
TUS OpraHn4yeckoro cuHTesa. KayectBeHHas kKapTMHa onucaHnsa OBYXUEHTPOBbIX JSIOKanu-
30BaHHbIX cBA3en B pamkax metoga MO JIKAO, OCHOBHblE TuMbl NMEpPEKpbIBaHUSA MpU
dopmupoBaHum cessen ¢ ydactuem s- n p-AO. CeasbiBatowme 1 paspbixnsowme MO o- 1
TT-CBA3EN U MX OCHOBHbIE XapaKTEePUCTUKN: OTHOCUTESbHAS 3HEeprus, y3nosble CBOWCTBA,
pacrnpefernieHne 3neKTPOHHOW MIIOTHOCTU. [onsapHOCTb CBA3M B TepMuHax Teopun MO.
O6wwme npeacTaBneHna 0 MHOMOLEHTPOBbIX Aenokanu3oBaHHbIX MO, 3aBUCMMOCTb 3Hep-
rmn oT Tuna nepekpbiBaHna AO n 6anaHca CBA3bIBAOLWMX U Pa3pbIXIIAIOLWNX B3auMoaen-
CTBUWN, 3NEKTPOHHAs NIIOTHOCTb Ha aToMe, MOPSAOK CBA3W. TpakToBKa pacrnpeneneHus
9NEKTPOHHOM NIIOTHOCTU Ha OCHOBE NMpeacTaBreHn 06 3NeKTPOHHbIX adhpekTax aToMOB
M MHOrOATOMHbIX rpymm, NPOCTPaHCTBEHHbIE 3ddeKTbl, cnocobbl n3obpaxeHna pacrnpe-
AeNieHUs1 3NIEKTPOHHOM MMOTHOCTU. MMOHATUE O NPOMEXYTOYHbLIX YacTuuax, NepexoaHOM
COCTOAHUN N MexaHu3Me peakumn. KuHeTnyeckmin u TepmMoanHaMnUyYecKnin KOHTponb. [e-
TEPOreHHbIN N TOMOreHHbIN KaTanms.

AnkaHbl. ['omMonorMyeckun psg, HoMeHknaTypa, U3oMepus, ankurnbHble pagukarnbl.
MpupogHble UCTOYHMKU. OCHOBHbIE METOAbl CUHTEe3a: rMapupoBaHne HenpeaenbHbIX yr-
NeBOAOPOAOB, BOCCTAHOBSIEHNE rafioreH- U KUCNopoacoaepXallumx CoOeanHeHn, peakumns
Bropua, gekapbokcunmpoBaHne 1 aneKkTponn3 conen kapOoHOBbIX KUCIOT. NMpoMblwieH-
Hble Cnocobbl NONYyYEHUs ankaHoB. ONEKTPOHHOE CTPOEHME HAacCblLWEeHHbIX YrneBogopo-
[AOB: KayecTBeHHas KapTuHa dopMupoBaHus aeriokanmsoBaHHbix MO meTaHa B pesynb-
Tate B3anmopgencteus Is AO yeTblipex atomoB Bogopoda ¢ 2s u 2p AO yrnepoaa, nepe-
X0, K NIOKanu3oBaHHbIM ABYXUeHTpoBbiM MO, cOOTBETCTBYHOLUM UHOMBUAYANBbHLIM CBS-
3am C-H, Ha ocHoBe npeactaBneHuin 06 sp - rmbpuaunsaumn. Micnonb3oBaHune aTux npea-
cTaBneHun anga onucaHus o -ceasen C-C B ankaHax. [nvHbl CBA3EN U BaneHTHbIE Yrhbl.
[MpocTpaHCTBEHHOE CTPOEHME ankaHoB, BpallaTeribHag U3omepus, KOHdopmauum n mnx
OTHOCUTESbHbIE aHeprnn. Pusmyeckme CBOMCTBA asrikaHOB U UX 3aBMCUMOCTb OT AJSIUHbI U
CTeneHn pasBeTBNEHHOCTN yrnepoaHon uenu. CnekTpanbHble XapakTepUCTUKM ankaHoB.
Xnmmyeckme CBOMCTBA Kak OCHOBa MeToA0B nepepaboTkn yrneBoaopOAHOro cbipbs. Pe-
akuuu, BKNOYaloLmMe roMONIMTUYECKUA TUM pas3pbiBa CBA3W. TepMonuTuyeckme npespa-
LeHus, ceoboaHble paguKkarnbl, Ka4eCTBEHHas! TPAKTOBKA MX 3NIEKTPOHHOIO CTPOEHUS Ha
OCHOBe npeAacTaBneHuii 06 sp?-rmbpuamsaumm, dakTopbl, onpeaensowme oTHOCUTENb-
HYl0 CTabunnbHOCTbL CBOBOAHBLIX paduKanoB, UX NpeBpalieHue B YCIOBUSX TEPMUYECKOrO
KpekuHra. Obwune npeacraBneHns 0 MexaHu3me LenHbiX cBO6OAHO-paanKanbHbIX peak-
UMM 3aMeLLleHns B arikaHax: ranoreHMpoBaHue, cynboxsiopMpoBaHne, HUTPOBaHWE,
oKucreHune. eTeponnTUYEcKnin TUN paspbiBa CBA3EW B ankaHax. Tepmuyeckue npespa-
LLEeHNA Ha reTeporeHHbIX KUCIOTHbIX KaTanu3atopax. KapbokaTWOHbI, UX 3fEeKTPOHHOEe
CTpoeHue 1 bakTopbl, onpeaensolwme OTHOCUTENbHYIO CTabunbHOCTb, OCHOBHbIE MYTU
npesBpaLleHnn. Peakunn ankaHoB B CBEPXKUCHbIX CcUCTeMaX: obpa3oBaHMe NPOMEXYTOu-
HbIX YacTuL C TPEXUEHTPOBOW [OBYX3NEKTPOHHOW CBA3bIO, NONMMepuUsaumst U dnekTpo-
dunbHoe 3amelleHune. Katanutudeckun puopmMuHr. OCHOBHbIE MYTU WUCMOSIb30BaHUS
HaCbILLEHHbIX YrNeBOoAOPOO0B.

AnkeHbl. [oMonorndeckun psg, HOMeHknaTtypa, nsomepusi. Cnocobsl obpaszoBaHus
ABOVHOW CBA3W: OerMapupoBaHue ankaHoB W MPOMbILSIEHHOEe MonyyYeHne oneduHoB ny-
TEM TEPMUYECKMX MPEeBpaLLEeHUN HACLIWEHHbIX YrieBo4oponoB, YaCTUYHOE rMapupoBa-
HWe TPOMHOWM CBA3MW, AernaporanoreHnpoBaHMe u npasuno 3anuesa, AeranoreHnpoBaHue
, dervgpatauusi, TepMUMYEcKOoe pasfioKeHWe 4YeTBEePTUYHbIX aMMOHUEBBLIX OCHOBaHUN,
npeBpaLeHnsa KapboHUNBHON rpynnbl B ABOMHYIO YINEPOA-YINEePOAHYI0 CBS3b NO peakuun
ButTtura. OnucaHune anekTpoHHOro CTPOEHNSA ankeHOB B TEPMMHAX JIOKaNM30BaHHbIX O - U
T-MO. NeomeTpudeckas naomepus B pagy ankeHoB. dusnyeckme CBOMCTBA U CnekTpanb-
Hble XapakTepUCTUKN ankeHoB. OCHOBHbIE TUMbl MEXaHU3MOB B NpeBpaLleHUsX ankeHoB.
Peakumn anekT-podunbHOro NpucoeanHEHna KMCNoT, rarioreHBo4opoaoB, BoAbl, ranore-
HOB, ranoreHankunoB. OpueHTaumss B peakumax nNpucoeanHeHus anekTpourbHbIX pea-



reHToB (npasuno MapKkoBHMKOBa) U €€ MHTeprnpeTauna Ha OCHOBe NpeacTaBieHUn O Me-
XaHM3Me peakuum M OTHOCUTENbHOW CTabunbHOCTM M3OMEPHbIX kapbkaTnoHoB. CTtepeo-
XNUMUSA 3NEKTPOUNBHOro npucoeanHeHns. MNepekncHoeln acdekT n obpalleHne opueHTa-
UnKn NpucoeauHeHns BpoMMUCTOro Bogopoaa Kak pesynbTaT U3MEeHEeHNs MexaHusma peak-
unun. Peakuuun pagukansHoOro npucoegmHeHusi. Peanusaumnsa oCHOBHbIX TUMNOB MEXaHU3MOB
B OPYrMxX XMMWYECKUX CBOMCTBaX ankeHoB. /3omepusaumss m oTHocuTerbHas cTabunb-
HOCTb CTPYKTYPHbIX WU MPOCTPAHCTBEHHbIX N30MepPOB arnkeHoB. OKUCnUTesNbHbIE MpeBpa-
LLEeHWS: 3MOKCUANPOBaHUE, UUC- U TPaHC-TMAPOKCUNMPOBaHME, OKUCIIUTENbHOE pacluen-
neHuve, 030HONN3, NpeBpPaLLEHNa B NPUCYTCTBUM COeauHeHu nannagnsa. KatnoHHas, ceo-
boaHo-pagukanbHas M KOOpAMHALUMOHHAA nonuMepusauusi ankeHoB, TeroMepusauus.
Peakumn ankeHoB Mo anfuiibHOMY MOSIOXEHUIO: rarongupoBaHue, OKUCIEHWE, OKUCIU-
TenbHbIN aMMOHOMU3. ANnunbHas TI-9NIEKTPOHHaA cuctema, p, TTI-COMpsiKeHue, Kade-
CTBEHHOE onucaHue B TepMuHax Teopum MO un xapaktep pacnpeneneHust 3neKTpoOHHOM
NAOTHOCTN B anfinfibHOM KaTUOHe, paguKarne n aHUoHe.

AnkagueHbl. Knaccudukaumnsa, HOMeHknatypa v msomepus OueHoB. BaxHenwwuve
1,3-aneHbl 1 cnocobbl MX NONyYEeHUs MO peakumsMm OernapupoBaHng, oerngpoxnopmposa-
HUA, gernapatauuun. NonydyeHne aMBMHMNAG M3 3TUIIOBOrO CnnpTa. OJIEKTPOHHOE CTpoe-
HWe: COonpsXKeHWe KpaTHbIX CBA3EW (1T, TT-CONpsKeHue), NpeacTaBneHust O AenoKanmso-
BaHHbIX TT-MO conpsikeHHbIX AMEHOB. XMMUYECKME CBOMCTBA COMPSKEHHbIX ANEHOB: Ka-
TanuTuyeckoe rmapvpoBaHue, BOCCTAHOBIEHME LLEMNOYHbIMM MeTaniaMmm B NpuUcyTCTBum
MCTOYHMKOB MPOTOHOB, 3NEKTPOMUNBHOE NPUCOEVHEHME rafioreHoB U rarioreHBogopo-
[OB M OpueHTauus B 3TUX YCMOBUSX KUMHETUYECKOro U TepMOAMHAMUYECKOro KOHTPOMS.
[neHoBbIN CUHTE3, NpeaCcTaBNeHns O paspeLlleHHbIX U 3anpeLLeHHbIX N0 CUMMEeTPUn pe-
aKumMaX LUMKNONPUCOEaUHEHNSA C NO3NUUI paccMOTpeHus rpaHnyHbix MO peareHToB. Link-
noonuromepusaums. PasHOBMAHOCTU JIMHEMHOW NONMMEpPU3aLnn U eé TexXHUYeckoe 3Ha-
yeHue. [pnpoaHbIN U CUHTETMYECKMM KaydyK. KymMyrneHbl: nonyyvyeHue, anekKTpoHHOe U
NPOCTPaHCTBEHHOE CTPOEHWEe Ha OCHOBe MnpeacTaBneHun ob sp-rmbpuansaumm. Xummye-
CKWe CBONCTBA: BOCCTAHOBMEHME, rmapatauns, aumepusauus, nsomepusauus.

AnkuHbl. N3oMepus n HoMeHknaTypa ankmHoB. Crnocobbl obpa3oBaHus TPOMHOM
CBSI31, OCHOBaAHHbIE Ha peakuusax gervaporanoreHupoBaHus. KapbugHsin 1 nuponutude-
CKMA MeToAbl nonyvyeHust auetuneHa: MO-onucaHne TPOWMHOM CBS3M Ha OCHOBE npea-
cTaBneHun o sp-rmbpuansaunmn. dnanyeckme CBOMCTBA M OCHOBHbLIE CrEKTparibHble Xapak-
TEPUCTUKN anknHoB. XMMUYECKME CBOWCTBA arikMHOB: KaTanuTuUdeckoe rmapupoBaHue,
BOCCTaHOBMIEHNE HATPMEM B XMOAKOM aMmuake, rugpataums (peakums Kyyeposa), npuco-
edNHEHne cnupToB, KapOOHOBLIX KUCMOT, ranoreHBo4opoAoB, LMAHUCTOrO BOAOpoLa U
CUHTETMYECKOE 3HayeHue ITUX peakumn. HykneodunbHoe npucoeauHeHne K TPOMHOW
CBSA3M N CUHTETUYECKOE 3HAYeHWe ITUX peakuumn Ans nosyvYeHuUst BUHUITOBbLIX NPOU3BOA-
HbiX. [lpeBpalleHre aueTuneHa B BUHUMNALETUMEH, peakunun npucoeanHeHnss K TPOMHON
CBS3M BUHUNALETUNEHA N UX CUHTETUYECKoe 3HavyeHue. Liknoonuromepmnsaumns anknHos,
ankuHbl Kak gueHodunbl. OKUCnUTENbHbIE NpeBpaLleHnst ankuHoB. KNCNOTHbIE CBOMCTBA
ankvHoB-1, aueTuneHnabl, NCNOSIb30BaHNE KUCMOTHbLIX CBOMCTB afkMHOB M peakuun aue-
TUNEHWMAOB ANA CUHTE3a COeQUHEHUN, CoAepKaLlnX TPOMHYHO CBSA3b.

ApomaTtuyeckue yrnesogopoabl (apeHbl). beH30s1 u e2o0 2o0MosiI02U, N30OMEPUS,
HOMeHKnaTypa. ICToOYHMKM apomaTuyeckux yrrinesogoponos. [1poTuBopeyne mexay gop-
MarnbHOW HEHAaCbIWEHHOCTbIO 6EH30MIbHOro Konbua. U XMMUYEeCKMMKU CBONCTBaMU 6eH30-
na: oTHocuTenbHast YCTOMYMBOCTb K OKUCMEHWI, CKIOHHOCTb K peakumsaMm 3ameLleHus,
TEPMOXMMUS TMAPUPOBAHUSA U CcropaHus BeH3ona, ero obpasoBaHWA B pamMKax OUChpo-
NOPLMOHMPOBAHUA LMKNorekceHa («Heobpatumbli katanuay» 3enuHckoro). T-MO 6eH30-
na, xapakTepHble NpuU3Haku apoMaTU4HOCTK, npasuno Xwkkens. HebeHsonaHble apoma-
TUYeckne cuctembl. dPusnyeckne CBONUCTBA U OCHOBHbIE CreKTparibHble XapaKTepuCTUKU
B6eH3ona n ero romonoroB. Peakumm apomaTuUyeckoro anekTPoUIIbHOro 3aMeLleHus
(M30TONHBIN OOMEH, Cynb(MpoBaHWE, HUTPOBAHWE, rarloreHMpoBaHue, ankunnMpoBaHue,
aumnupoBaHue). 3Ha4YeHne peakunin ANeKTPOUITBHOIO 3aMeLLEeHNs Kak OCHOBbI METOL0B



nepepaboTkn apomMaTUYECKUX YrnNeBoaOpPOaOoB. TT-, O -KOMMEKChl, NeHTagueHunbHas T-
9NeKTpoHHasa cuctema, eé HecsasbiBaowas MO 1 xapaktep pacnpefeneHusi 3nekTpoH-
HOW NAOTHOCTWU. BnusHne 3amectutenen B 6€H30NbHOM KOfbLe HA W3OMEPHbLIN COCTaB
NPOAYKTOB U CKOPOCTb peakuuu. Peakumm pagvkanbHOro 3ameLeHnsa n npucoeuHeHus.
T-KomnnekcoobpasoBaHme apeHOB C nepexoaHbiMn MeTannamu. AsikunbeHsonbi. Cno-
coObl NONy4YeHss N NCNONb30BaHUE peakLMi ankunm-poBaH1sa 1 aumnmposaHusa 6eHsona,
peakuusa Bropua-®uttura. Xvmuyeckme cBonctsa. Peakuun anekTpodurbHOro samelye-
HUS B 6EH30MBHOM KOosbLe Y 0OCOBEHHOCTN OpuUeHTauumn B 3TUX peakumsx. [NpoToHnposa-
HWe nonuankunbeHsonos, obpas3oBaHNe CTabUMbHbIX apeHOHWEBBLIX MOHOB. [le3ankunu-
poBaHue, OMCMPONopuUNOHUPOBaHME, M3oMepu3aums ankunbeHsonos. Peakuuu pagwm-
KanbHOro 3ameleHns B 6okoBon uenn, 6eH3nnbHasa TT-anekTpoHHas cuctema. Okucnu-
TenbHble NpeBpaLleHns ankunbeH3onos, peakumm gernapupoBaHns U Ux NPOMbILLSIEHHOE
3Ha4eHne ansa nonydeHun ctuporna u AMBUHUNGEH3o0na, nonMMepmusaumst 1 cononmumepu-
3aumMsa 9TUX COeUHEHUIA, OCHOBHbIE MYTU UCMOMNb30BaHNA MONMMEPOB Ha MX ocHoBe. de-
HunauetuneH. JugpeHun- u mpugeHunmemaH, vx nosiydeHne n csonctea. KUCNoTHble
CcBOKMCTBa yrnesogoponos, wkana C-H kucnoTHoctn, kapbaHUoHbI U dhakTopbl, onpeae-
NALWMe X OTHOCUTENBHYIO CTabuUnbHOCTb. [AndeHnnaTtaHbl, CTUNbLOeH, TonaH. Andgenun,
crnocobbl ero nornyyeHus, ctpoeHue. lNpeacraBneHna o BNUSHUM 3amMecTuTenen Ha ner-
KOCTb B3aUMHOIO BpaLLeHUs 1 CTeneHb KonfaHapHOCTN BeH30bHbIX Korel. 3aBUCUMOCTb
COMPSPKEHUA MeXAY WX TT-3NIEKTPOHHBIMU CUCTEMAaMM OT CTEMEHU KOMSlaHapHOCTU 1 eé
NPOSABNEHUSA B 3MEKTPOHHBIX CMEKTpax Npomn3BOAHbIX AndpeHuna. ApoMaTUYHOCTb aude-
HWUNa, peakunn anekTpounbHOro 3ameLleHns, OpueHTaums B 9TUX peakumsax u BAnsHue
Ha Heé 3amecTuTenen. HagpmasnuH, ero NCTOYHUKKN. I3oMepus n HOMeHknaTypa npous-
BOAHbIX HadTanMHa, ero afeKTpoHHOE CTPOEHMEe N apoMaTUYHOCTb. XMUYECKMe CBOW-
CTBa HadTanuHa: KatanuTuyeckoe rmapupoBaHne N BOCCTAHOBIEHNE HATPUEM B XKUAKOM
amMmMunake, OKUCNeHUe 1 BNUsSHUE 3aMecTuTeneun Ha HanpasreHne 3Ton peakumn. Peakumm
ANEeKTPOUIBHOro 3amMeLLeHns, akTopbl, BIIMAIOLME HA OPUEHTAUMUIO B 9TUX peakumsx,
NX TEXHUYECKOe 3HayeHue ONs CMHTe3a NPou3BOAHbIX HadTanuHa. AHmpaueH. 3ome-
pUsa 1 HOMeHKNaTypa Npou3BoaHbIX. CMHTE3 aHTpaueHa 13 coeguHeHun 6eH30MNbHOro ps-
Aa. OneKTpOHHOe CTPOeHME UM apoOMaTUYHOCTb. Peakuun rmapupoBaHnUS, OKUCIEHUS,
ANEeKTPOUIBHOro NPUCoOeaMHEHNS U 3aMeLLeHnsd. PoTooKUCNEHne n oTtogumepusaums.
AHTpaLUeH B AMEHOBOM CUHTe3e. PeHaHmMpeH. Isomepuss 1 HOMeHKNaTypa npousBOAHbIX.
ONEKTPOHHOE CTPOEHWE M apOMaTMYHOCTb. Peakuun rmapupoBaHusi, OKUCIEHUS, anek-
TPOUIBHOIO NPUCOEONHEHNS U 3aMELLEHMS.

Onmu4eckasi uzomMepusi op2aHU4YecKUx coeluHeHul. XUpanbHOCTbL MOMEKyn u
€€ nposaBneHne B ONTUYECKON aKTUBHOCTU COeANHEHUN. ACUMMETPUYECKUIA aTOM Yriepo-
Aa. AbcontoTHasa koHdurypaums. NpoekumoHHble hopmynbl. QHAHTUOMEpPBI U paueMaThbl.
CoeaunHeHns ¢ oByMsi acCMMMETPUYECKMMIN aToMaMn yrinepoaa, Anactepeomepsbl, 3pUTpo-
n Tpeo-gopMmsbl, Me3o-popma. CBA3b MeXay YNCIIOM aCMMMETPUYECKNX aTOMOB yriiepoaa
N Ynucrom ctepeomsomepoB. Pauemunsaums. MNpuHumMnel pasgenenus pavemartos. [MoHaTne
06 acummeTpuyeckom cuHTese. lNpeacrasneHnsa o6 oNTUYECKON aKTUBHOCTU COEANHEHUN,
He copepalliMx acUMMETPUYEeCcKoro atoma yrnepoga. asio2eHnpou3eo0HbIe yaiiego-
dopodoe. Knaccudukauus. anoreHnpounssoaHble Tuna Csp3-Hal. MoHoranoreHankaHs,
nx nsomepus n HomeHknatypa. Cnocobbl 06pa3oBaHuNs CBA3U YrrepoAa-ranoreH, eé no-
NAPHOCTb M 3aBUCMMOCTb OT CTPOEHNSA YrNeBOAOPOAHOMO paankana v npupoabl atoma ra-
noreHa. XnMmn4yeckme CBOMCTBA MOHOrasnoreHasnkaHoB: HyKneodunbHOe 3aMelleHne aTo-
MOB ranioreHoB v aermaporanoreHMpoBaHune, npeacTasrneHne o MexaHmamax Snt, Sn?, En?,
En? 1 ux 060CHOBaHME AaHHLIMU KUHETUKU U CTEPeoXuMnn. BnvsiHne pasnuyHbix akTo-
poB (CTpOeHMe ranoreHankaHa, npMpoa v KOHUeHTpaums Hykneodwuna, npMpoga pactso-
puUTENSA 1 KaTanuaaTopa) Ha Ux COOoTHoLeHne. BoccTaHoBNEHWe ranorekankaHoB BOAOPO-
AOM, UX B3aUMOAEWNCTBME C MeTannamu: obpasoBaHve MeTansiopraHuyecknx coepuHe-
HUI, peakums Bropua. ManoreHnponssogHbie Tuna Csp2-Hal. ManoreHankeHbl 1 ranoreHa-
peHbl. MeToabl cuHTe3a. CTpoeHne n 0CobeHHOCTU peakLMoHHOM cnocobHocTu. Manorex-



npounssogHble Tuna Csp-Hal. ManoreHankuHbl. CTpoeHne, CUHTE3, peakuMoHHasi cnocoo-
HOCTb.

AnkaHonbl. V13omepusi, knaccudukaums, HomeHknaTtypa. Cnocobbl BBegeHUsA rma-
POKCUIBbHOW TPYNMbl B MOSIEKYNY: NPUCOEUHEHME BOAbl K ankeHam, rugponms cesasm C-
Ha1, BocctaHoBneHne kapOOHMMBbHON MU CIIOXHO3MMPHOM rpynmn, CUHTE3bI C MOMOLLbIO Me-
TannopraHn4yecknx coeamHeHnn. MpombllneHHble cnocobbl NOMy4YeHUss NPOCTENLLMX an-
KaHOMoOB. JQNeKTpoHHasa npupoaa un nonsipHocTb cesazen C-O n O-H, BogopoaHas CcBA3b,
€€ NposiBfieHMe B CBONCTBAX M CNEKTPasbHbIX XapakTepUCTUKax ankaHosmoB. XMMmyeckme
CBOMCTBA: KUCITOTHO-OCHOBHbIE CBOMCTBA, 3aMeLleHne rMOPOKCUIbHOM rpynnbl Npu gen-
CTBMM MMUHEpPanbHbIX M OPraHUYEecKUX KWUCMOT, WX ranoreHaHrmapuaos, Aerngparauus,
aTepudukaums. NpncoeanHeHne ankaHoMoB K ankeHam, ankmHam, obpasoBaHne npocTbIX
achmpos. Baanmopgenctene ¢ kapboHOBBIMM KUCNOTAaMN U UX NPOU3BOAHbIMU. OKUCNeHne
n permgpatauma cnuptoB. OCHOBHbIE NYTU NpUMeHeHUs. PeHosr u e2o 2omosioau. Ho-
MeHknaTtypa, nsomepusi. Cnocobbl BBEAEHUA MMMAPOKCUITBHOW FPynnbl B apoMaTu4eckoe
KONbLO: LLEeNoYHoe nraBreHne coren apoMaTudeckux cynbqoKNCOoT, rmMaponina ranoreH-
NPON3BOAHbLIX apEeHOB, CONEN AMa30HUSA, KYMOJSTbHbIN cnocob nonyvyeHns geHonoB. Xmumu-
yeckne csoncTBa. KNCNOTHOCTb, oOpa3oBaHMe (eHONATOB, MPOCTbIX N CMOXHbIX 3COUPOB.
Peakunn anekTpouibHOro 3ameLleHns: ranoreHnpoBaHue, cyrnbdupoBaHne, HUTpOBa-
Hue, ankunupoBaHue. OcobeHHOCTU MX NpoTekaHust U npoBedeHus. [leperpynnupoBka
CNOXHbIX achmnpoB ceHonos. KoHaeHcaumst ¢ KapOoHUNbHbIMU coeanHeHnamm. Kapobkeun-
nupoBaHune deHonoB. N'MapupoBaHMe N oKUCNEHNE.

AnbOea2udbl u kemoHbI. Knaccndukauus, nsomepus, HomeHknaTtypa. Cnocobbl 06-
pa3oBaHUsA KapbOHUITLHOW rPYNMbl: OKUCIIEHWE U AernapupoBaHue CnvpToB, rMAponn3 re-
MUHanNbHbIX OUranoreHnpomn3BOAHbIX, O30HOMN3 N OKUCIUTENbHOE pacLlensieHne anke-
HOB, rMapartauusi anknHoB, OKCOCUHTE3. CUHTE3 OKCOCOeANHEHU N3 KapOOHOBbLIX KNCMOT
N UX MPOU3BOAHbLIX. DNEKTPOHHOE CTPOEHME KapOOHWUNBHOW rpynnbl, OCHOBHbLIE CMEK-
TpanbHble XapakTePUCTUKMU U usnyeckne ceomctBa. XmMmuyeckne cBomcTtBa. Peakuuum
HYKNeoUNbHOro NPUCOEaNHEHUs: rnapaTaums, obpasoBaHne dMCynbUTHLIX NPON3BOA-
HbIX, B3aMMOOENCTBME CO CnMpTaMu, ranoreHBogopodamMm, NATUXNOPUCTbIM dhocdopom,
rMOpoKCUNaMmMHOM, aMmmHamu. eomeTpudeckas M3OMEPUsi OKCMMOB, MeperpynnupoBka
BekmaHna. OkucrneHne n BOCCTaHOBMNEHME anbAernaoB U KETOHOB. BoccTaHoBUTENbHOE
aMUHUpoBaHue. anoreHMpoBaHMe anbaerMaoB U KeTOHOB. KeTo-eHonbHas Taytomepus u
CBsi3aHHblE C HEeW CBOMCTBA OKCOCOEeAMHEHUN. AnbAONbHO-KPOTOHOBAs KOHAEHcauusi, eé
MEXaHW3M Mpu KMCNOTHOM M OCHOBHOM KaTanuse. lNonumepusauus anbgerngos. Apoma-
mud4eckue anbde2udbl U KemoHbl. Cneundunyeckme cnocobbl cnHTesa. OcobeHHoCTH nx
CTPOEHUS U peakuMoHHOM cnocobHocTn. HenpedesibHbie okcocoeduHeHus1. Knaccudum-
Kauus, HomeHknatpypa. Obwme MeToabl CUHTE3a CONPSXKEHHbIX HeNnpeaenbHbIX anbaerun-
AOB N KETOHOB: OKMUCIIEHME arlkeHOB MO anfMibHOMY MOJSIOXKEHUIO U CMMPTOB anfiMibHOro
TUNa, KPOTOHOBAsi KOHAEHCAUNSA OKCOCOEAMHEHUN. DNEKTPOHHOE CTPoeHne. XMMmndeckme
CBOMCTBA: KaTtanuTuyeckoe rmapupoBaHne, BOCCTAHOBNEHNE KOMMMEKCHbIMU rMapuaamm
mMeTannos, cnuptamm. OcobeHHOCTN peakuui HyKNneounbHOro NnpucoeanHenuns. BuHmnno-
rme. ToHATHE O KeTeHax, UX CTPOEHUU N pPeakLMOHHOW CrnocoBbHOCTU. XUHOHBLI. [Monyye-
HWe opTo-, Napa-6eH30XMHOHOB N HAaTOXMHOHOB. XMMUYECKNE CBOMCTBA: obpasoBaHue
MOHO- 1 ANOKCMMOB, NPUCOEONHEHNE ONEHOB, aHUINHA, XSTOPUCTOro BOAOPOAa, YKCYCHOro
aHrngpuaa. AHTPaxmMHOH: NofyyYyeHne, CBOMCTBA, NPUMEHEHME.

Onpepnenexne kucnot bpeHcteaa-Jloypu u Jlbtonca. lpedenbHblie MOHOKap6OHO-
eble kucsiombl. Knaccudpukaumsa n HomeHknatypa. Metogbl CUHTE3a: OKUCIEHNE YrNeBo-
A0poaoB, CNUPTOB, anbAernaoB, CUHTE3bl C UCMONb30BaHMEM METasnIoopraHM4Yeckux co-
€ONHEHUN, MarioHOBOrO M aLeTOYKCYCHOro 3adupoB, rMApOnn3 amMmuaoB, HUTPUIIOB U
CNOXHbIX 3¢pmpoB. CTpoeHne kapOoKCuMbHOW rpynnbl. Xumudeckne csomnctBa. Kucnot-
HOCTb N €€ CBA3b CO CTpoeHneM mornekyn. ObpasoBaHme NPon3BOAHbLIX KapOOHOBbLIX KUC-
NOT: conewn, CNOXHbIX 3OMPOB, ranoreHaHrMapuaoB, aHrMapuaoB, HUTPUNOB, aMWUOB.
B3anmHoe npespalleHne KapboHOBLIX KUCIIOT U X NPOoM3BOAHbIX. BoccTaHoBNEHWE U ra-



noreHnpoBaHue KUcnoT. Peakuum anekTpodumnbHOro 3aMeLleHmns B LMKNe apoMaTuyeckmnx
KapboHOBbIX KMCAOT. OCHOBHbIE MYyTU NPUMEHEHNA KapOOHOBBLIX KUCNOT M UX NPOU3BOA-
Hbix. HenpedenbHble MOHOKapboHoe8ble Kuciomsi. Knaccudukaums, metoapl nonyyve-
HUA a, B-HenpeaenbHbIX KapOOHOBbLIX KMCAOT. ONEKTPOHHOE CTPOEHUE, B3aUMHOE BIUS-
HWe OBONHOM CBA3M U KapbokcunbHOW rpynnbl. PeakumoHHast cnocobHoCTb. BaxHenwune
npeacTaBUTENN: akpunoBasi, MeTakpunoBasi, ofienHoBas KUCoTbl. XKupbl.

AnudaTuyeckme n apomaTnyeckue HuUTpocoeauHeHus. Knaccudgpumkaumus m Ho-
MeHknatypa. Cnocobbl NoNyyYeHus: HATPOBaHME yrreBoaoponoB, 0bMeH atoma ranoreHa
Ha HUTPOrpynmny, CUHTE3 apoOMaTUYECKNX HUTPOCOEOUHEHUI N3 apOMaTUYECKUX aMUHOB
yepes CoNu ANas3oHUs. DNEKTPOHHOE CTPOEHNE HUTPOIPYNMbl, XapakTep ee BANAHNA Ha
HaCbILLEHHbIN N HEHACbILLEHHbIN YrNeBO4OPOAHbIE paguKanbl. Xummyeckne ceoncrtsea. Ka-
TanuTnyeckoe rmgpuposaHue, BOCCTaHOBNEHME B KUCINOW, HENTParibHOW U LLIESTOYHOMN
cpenax. C-H KMCNoTHOCTb 1 CBA3aHHbIE C HEW CBOMCTBA anudaTnyecknx HUTpocoeanHe-
HWIN: ranoreHnpoBaHne, HUTPOBaHWE, KOHAEHCALMs C KApOOHMUNBHBIMW COEANHEHUSAMN,
npucoeanHeHne K ABOMHOWN CBA3W, akTUBMPOBAHHOW 351EKTPOHOAKLENTOPHBbIMW 3aMeCTu-
Tenamu. TayTomepusi HATPOCOEAMHEHNI N peakumn aun-popmbl. CBONCTBaA apomaTuye-
CKWUX HUTPOCOEANHEHWI. Peakumm anekTpomnbHOro 3aameLleHns, BMstHue HUTPorpynmbl
Ha UX CKOPOCTb U OopueHTauuto. NonnHnTpoapomMaTnyeckne CoeaANHEHNS: peakumnm Ya-
CTUYHOrO BOCCTaHOBIEHNS, HyKNeodurnbHOe 3amMeLLeHe HUTporpynnsl. HuTponpouseoa-
Hble Tonyona: okucneHune, C-H KNCNOTHOCTb 1 CBA3AHHLIE C HEW peakuun.

Anughamuyeckue amuHbl. Knaccudukaums n HomeHknatypa. Cnocobbl nonyyeHus,
OCHOBAaHHbIE Ha peakumsaxX HyKneodurbHOro 3aMeLLEHNS B ranoreH-, okCu- 1 aMMHOMpPO-
N3BOOHbIX anudaTuyecknx 1 apoMaTn4ecKnx yrreBogopoaoB, peakunax BOCCTaHOBNEHUS
HUTPOCOEONHEHMWI, a30TCOAEPKALLMX MPOMN3BOAHBIX KAPOOHUNBHBIX CoOeaMHEHNN 1 Kapbo-
HOBbIX KWUCMOT, NeperpynnMpoBOK aMnaoB U ruapasvaoB KapOGoOHOBBLIX KUCNOT. QMNEeKTPOH-
HOEe CTPOEHNEe aMUHOrpYynmbl, 3aBUCUMOCTb OT NPMPOAbI paaMKanoB, CBA3aHHbIX C aTOMOM
asoTta. [lpocTpaHCcTBEHHOE CTpoeHne aMunHoB. Pusndeckne CBOMCTBA, UX CBSA3b CO CMO-
COBHOCTLI0 aMMHOB K 06pa3oBaHNI0 BOAOPOAHbIX CBA3EN. Xnmmyeckme cesonctea. OCHOB-
HOCTb WU KUCMOTHOCTb aMMHOB, 3aBMCUMOCTb OT MPUPOAbl YrNeBOAOPOAHbLIX pafuKaros.
BaanmopencTene ¢ anekTpodubHbIMM peareHTamu: ankunnmpoBaHue, OKCUankunmpoBa-
HWe, auMnupoBaHWe, B3aMMOOENCTBME C a30TUCTOM Kucnoton. OkucneHue anudaTtuye-
CKMX N apoMaTnyeckmx ammHoB. OCHOBHblE NPeaCcTaBUTENN aMUHOB M NYTK UX NpaKTU4e-
CKOro MCMnosnb30BaHus. ApoMamu4yeckue aMuHbl. CBOWCTBA: B3aMMOAENCTBME C IMeK-
Tpodhmnamm, COOTHOLLEHUA MEXAY Pa3NMYHbIMK HanpasfieHnamMm aTux peakunin. Ocober-
HOCTM MPOTEKAHNA peakuun anknnmpoBaHus U CynbUpoBaHNA apoMaTUYECKNX aMUHOB.
CynbdamunHoBas kucnoTta u cynbdamuaHbie npenapatbl. AuMIMpoBaHNEe apoMaTUYECKUX
aMMHOB M €ro Ucnosib30BaHWe Ansi NpoBeAEeHUs peakuui rarioreHMpoBaHNA U HUTPOBa-
HUs. [JnasoTMpoBaHue apomMaTMyeckux amMuHoB. BaxHenwme npencrasutenn n nx npak-
TUYECKOE MPUMEHEHME.

ONEKTPOHHOE CTPOEHMUE, KAaTUOH AMA30HUSA KaK 3NeKkTpodunbHbIN peareHT. Baanmo-
npeBpaLLeHnst pasnuyHbiX opM anasocoeanHeHunn. Peakunmn conen anasoHusd, npoTeka-
loWne C BblAENEHMEM as0Ta, U MX WUCNOMb30OBaHME AN NonyvYeHus (OYHKUMOHAaNbHbIX
NPOM3BOAHbLIX apoOMaTUYECKNUX cCoeauHEHNN. Peakumn conen gmasonust, npotekatrowime 6es
BblaeneHnst aszota. A3ocodeTaHne, aMaso- U asococtaensowme. 3aBUCUMOCTb YCrOBUMA
NpoBeAeHUs1 a30CoYeTaHUs OT NpUpoabl asococTasnsowen. CMHTE3, 3NIEKTPOHHOE CTPO-
€HMEe N CTPYKTYpHble OCOBEHHOCTM as3okpacuTenen. MeTunopaHx M KOHro-KpacHbIA Kak
npeacTaBUTENU Kpacutenemn, Ucnonb3yemMblX B Ka4ecTBe MHAMKATOpPoB. BoccTtaHoBneHune
cofie AnasoHUs U a3oCoedNHEHUN, UCMONb30BaHME 3TUX peakumMn OAna cuHTe3a npous-
BOOHbIX rmapuanHa n ammHoB. Conn anMasoHust Kak peareHTbl apunmpoBaHua apoMaTuye-
CKNX COEeANHEHUN.

Knaccudgpmkaumss wn  HomeHknatypa. [lpocTtenwve  a-anble2udo- u  a-
KemoHokucsiomsl. [lony4eHne U3 KETOHOB, KAPOOHOBLIX KUCMOT U UX MPOU3BOAHbIX. XU-
MUYECKME CBOWCTBA Kak MNPOSIBIEHNE XapaKTEPHbIX CBOWCTB ABYX (YHKLMOHAIbHbIX



rpynn. B-Anbde2udo- u B-kemoHOKucnomsl, crneymduka nx CBOUCTB. CIOXHO3(MpHas
KOHOeHcauus. ALEeTOYKCYCHbIN acump, ero C-H KMCNOTHOCTb M TayTomepusi, obpasoBaHune
MeTannMyecknx Npoun3BOAHbIX, X CTPOEHWe, ABONCTBEHHAsA peakuMoHHas CnocOBOHOCTb.
CnHTEe3 Ha OCHOBe aLeTOYKCYCHOro adpmpa KeToHOB M KapboHOBLIX K1CnoT. KoHaeHcaums
C OKCOCOEANHEHUAMU, NPUCOeANHEHNE K OBONHOM CBSA3W, aKTUBMPOBAHHOW 3MEKTPOHOAK-
LenTopHbIMK rpynnamMmu. Peakuum no kKapOoHWUNbHOW rpynne aLleToyKCyCHOro agupa.
Okcukapb6oHuUnbHble CcOeOUHeHUs1 U WX Hanbonee xapakTepHble XUMUYECKMNe
conctBa. MoHocaxapudbi n nx knaccudpukaums. Ctepeonsomepusi, KOHpUrypaumoHHble
pagbl. KonbyaTto-uenHaa Taytomepus, MytapoTaums. Peakumm, ncnonb3yemMble Ons BbISC-
HEHUS1 CTPYKTYPHbIX CTEPEOXMMUYECKMX XapaKTepPUCTUK MOHOCaxapwuaoB: OKUCIIEHUE U
BOCCTaHOBMEHME, ankunnuposaHue, obpasoBaHne OeHUNrmapa3oHOB M 03a30HOB, nepe-
XOAbl OT HU3LWIMX MOHOCaxapuaoB K BbiclnM 1 obpaTtHo. [Ju- u nonucaxapudbi. Pacnpo-
CTpaHeHune yrneBodoB B Npupoae v MNyTn UX NpakTU4eCcKoro NCnosib30BaHus.
AmuHokucniomsl. Knaccudukaums n HomeHknatypa. CTpyKTypHble TuMbl Npupoa-
HbIX aMWUHOKNCIOT, CTEPEOXUMUSA N KOHpUrypaumoHHble paabl. CUHTE3bl U3 KETOHOB Yepes
UMaHrMapuHbl, U3 ManoHOBOro adupa, ranoreH- u KeTokapboHoBbIX KMCNOT. MeToabl CUH-
Tesa O0-aMWHOKUCAOT U3 HenpedenbHbiX U AnkapboHOBbLIX KUCHOT. KUCIOTHO-OCHOBHbIE
CBONCTBA aMUHOKUCIIOT N 3aBUCMMOCTb UX cTpoeHus oT pH-cpenbl. ObpasoBaHue npons-
BOOHbIX NO aMWHO- U KapboHuNbHOW rpynnam, 6eTanHbl. BaanmogencTeme ¢ asoTucTomn
kucnoTon. MNpesBpalleHns, npoTekaLlme Npu HarpeBaHNMn aMmMHOKMUCIOT, X 3aBUCUMOCTb
OT B3aMMHOro MONOXeHust PYHKUMOHarbHbIX rpynn. MNenTUaHbIi CUHTE3 U ero TexHu4e-
CKO€ 3HayeHue. AHTpaHuNoBasi U N-aMMHOBEH30MHasi KUCMNOTbI: CUMHTE3, CBOWCTBA, Npu-
MeHeHune. benkun. Knaccudpukaumna. MeTtogbl okasaTenbCTBa NONUNENTUOHOIO CTPOEHUS.
YcTaHoBMeHMe aMWHOKMUCIIOTHOrO cocTaBa W NocneaoBaTenlbHOCTM aMWHOKUCIIOTHBIX
doparmeHTOB B nonunenTuaHon uenu. BropmnyHasa ctpyktypa. OCHOBHblE (PyHKUMM BenkoB
B XN3HEeAeATeNbHOCTU OPraHM3mMoB.
lMamuyneHHble 2emepoyukbl ¢ 0OHUM 2emepoamomMomM (pypaH, TMOEH, NUp-
pon). O6bwune meToabl CMHTE3a M B3aMmonpeBpaweHusi. 3aBUCMMOCTb CTENeHU apoma-
TUYHOCTWU OT NMPUPOAbI reTtepoaTtoMa M ee BNUAHWE Ha OCODEHHOCTU B3aMMOAEWNCTBUS C
anektTpodunamn. Peakunu rugpmpoBaHusi, okncnenusi. dypgypon n tTnodeH-2- anbaerng,
nupocnunaesasa kncnota. KucnoTHble CBOMCTBa nNUMpposa 1 UxX UCNoNb3oBaHWe B CUHTE3E.
KoHoeHcaumss nuppona ¢ dopmanbgerngom u  MypaBbUHOW  KUCIIOTOW. [Muppon-2-
anbaerng v ero npespaLleHns B NoOpguH. NupponbHbIA LUKIT Kak CTPYKTYPHbIN oparMeHT
NpUPOAHbIX coeanHeHuii. Haon n ero npoussogHble. MeToabl NOCTPOEHUA MHOAOMBHOMO
Aa4pa, OCHOBaHHbIE HA MCMNOJSIb30BaHUM apoMaTUYECKMX aMWHOB U apunrngpasoHoB. Xu-
MUYECKMEe CBOMCTBA MHAOMA KaK aHanora nMppona, CMHTe3 BaXXHEeWLWWX MPOU3BOOHbIX.
MpencraBneHns o NPUPOAHbLIX COeANHEHUAX NHOOMBHOIO psaa, UHAUIO.
LLlecmuyneHHble 2emepoyuUKsIbl. ¢ OOHUM 2emepoamomMomM [MpuanH n ero ro-
MOSOMM, U30OMEPUS U HOMEHKNaTypa NPou3BogHbIX. APOMATUYHOCTb U OCHOBHOCTb MUPU-
AVHOBOrO LMKMa, NPosiBNieHNe HYKNeouIibHbIX CBONCTB: peakuun ¢ anekTpodunamm no
aTtomy asoTa u obpasoBaHue N-okucu. OTHOLWEHUE NUPULAMHA U ero roMOSIOroB K OKUCITN-
TensaMm, rmapupoBaHvMe NUPUOMHOBOMO UMKNa. BnusHwe retepoatomMa Ha peakuMOHHYH
CMOCOBHOCTb NMUPUAMHOBOrO UMKMa B LEoOM W ero oTAernbHbIX MOonoXeHun. Peakuun
ANeKTpoUbHOro 3amMeLleHns B sape nupuanHa u ero N-okucu. Peakumm Hykneodunb-
HOro 3ameLleHnst Bogopoaa 1 aToMoB ranoreHoB. C-H KMCNOTHOCTb METUNBHOW rpynmnbl B
3aBMCUMOCTU OT €€ pacnosioXXeHus B NUPUANHOBOM SiApe U NPOSiBNEHME B XUMWUYECKUX
CBOMCTBAX MUKOMNHOB. BnnsaHne nonoxeHns gyHKUMOHANIbHOW rpynnbl B KOMbLE Ha CBOW-
CTBa OKCU- N aMUHOMUPUAMHOB, TayTOMepuUsa okcunupunanHos. Conu nMpuanHus, pacwien-
neHve nMpmManHoBoro sigpa. lNpeactaBneHnss 0 NPUPOAHbBIX COEOUHEHUAX U NIEKapCTBEH-
HbIX CpeACcTBax NPOU3BOAHbLIX NMUPUANHA. XUHOMNWH N ero npocrtenwme npoussoaHole. Me-
TOAbl MOCTPOEHUS XMHONMHOBOIO S4pa, OCHOBAHHbIE HA peakuusx aHUnHa C rMuLepuHOM
N KapbOHUNBbHbIMK coeauHeHnAaMU. CXOACTBO M pasnnyuns XMMUYECKMX CBOMCTB NUpUanHa
N XMHONWHa.



Bonpochbl K 3K3aMeHy:
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Tunbl XMMUYECKON CBSA3M B OpraHUYecknx coeanHeHusx. X oCHOBHbIE XxapaKkTepucTu-
Kn. Mbpuansauus. BaammocBsasb peakuMoHHOMW CNOCOBHOCTU C 3MEKTPOHHbBIM CTpOe-
HUeM.

ONEKTPOHHbIE 3(PPeKTbI B OpraHN4eckon Xmumun. IHOyKTUBHLIN adhdekT, apdekT co-
NPSXXEeHNS B OpraHn4ecknx coeanHeHusx. Npumepsl BANSHUSA Ha CBOMCTBA OpraHu4e-
CKMX MOMeKy”n (KMCNOTHO-OCHOBHbIE CBOMCTBA, peakuMoHHasi CNoCOBOHOCTD).
Knaccudumkaumna peakumin B opraHn4eckon Xumumn. Tunbl pearnpyowmx 4acTuy, mexa-
HU3Mbl OpraHUYecKnX peakuunin.

AnkaHbl. MeTobl NONy4YeHNs, CTPOEHNE, XMMUYECKMe CBOMCTBA, NMPUMEHEHNE.
AnkeHbl. MeToabl Nony4YeHus, CTPOEHUE, XMMUYECKNe CBONCTBA, MPUMEHEHME.
AnkuHbl. MeToabl NONy4YeHNs, CTpOEHNE, XMMUYeCcKne CBOMCTBA, NPUMEHEHNE.
AveHbl. Knaccndpukauma, metogbl NofyyYeHusi, CTpPOeHWe, XMMUYEeCKue CBOWCTBA,
NnpUMeHeHne.

ApomaTtunyeckme coeaunHeHusi, 6eH3on 1 ero romonorn. Metoabl NoNyyYeHus, cTpoe-
HWe, XMMUYeckme CBOMCTBa, NPUMEHEHME.

Knaccudumkaums ranoreHnpounsBOAHbIX YrineBogopoaoB. MeTtoabl nonyveHus, cTpoe-
HWe, XMMUYeckme CBOMCTBa, NPUMEHEHME.

OpHoaToMHble cnupTbl. PeHonbl. MeToabl nonyyvyeHusi, knaccudukaums, CTpoeHue,
XUMUYECKME CBOUCTBA, NMPUMEHEHME.

MoHokapboHuNbHbIE coeanHeHus. MeToabl NONy4YeHUsl, CTPOEHNE, XMMNYECKNE CBON-
CTBa, NMPUMEHEHME.

MoHokap6oHoBLIe KMCNOTbl. Cnocobbl NonyyYeHus, CTpoeHne KapboKCUbHOW rpynmbl,
XUMUYECKNE CBOUCTBA.

®PyHKUMOHaNbHbIE NPOU3BOAHBIE MOHOKAPOOHOBLIX KWUCIOT (ranoreHaHrngpuibl, aH-
rmapuabl, CRoXHble aupbl, amuabl, HATPUNbI). XMMUYECKMe CBOWCTBA, Cnocobbl no-
ny4vyeHus.

AnudaTtmnyeckme n apomaTnyeckne HUTpocoeanHeHus. CTpoeHne, XuMmnyeckne cBom-
CTBa, CNocobbl NONyyYeHus.

AmuHbl. Knaccudukauus, CTpoeHue, XMMUYecKue CBOMCTBA, Cnocobbl MOfyyYeHus.
[nasocoegnHeHns, Conu apunamasoHusl, NpUMeHeHne B OpraHM4Yeckom CUHTE3e.
AmuHOKMCIOTLI. Knaccudgukaumsi, CTpoeHne, n3oMepus, Xmmmyeckme cBoncTea. 3Ha-
YeHne a-aMUHOKMCIOT.

M'mppokcnkapboHoBble KMCNOTLI. Knaccudukauus, cTpoeHme, n3oMepus, Xmmmyeckme
ceorictBa. OkcokapOOHOBLIE KMCNOTbI. ALETOYKCYCHbIN 3hUp, NPUMEHEHME B OpraHu-
YeCKOM CUHTEe3e.

Knaccudmkauus yrnesogos. MoHocaxapuabl, knaccudukaumsi, CTpoeHne, taytome-
puUsl, XMMU4yeckme CBOMCTBa.

MATNYNeHHble reTepoumknbl C OOHMM reTepoaTtomMoM (nuppon, dypaH, TMOMEH, UH-
Ao1). ApOMaTUYHOCTb, XMMUYECKME CBOMCTBA, CNOCOObLI NOMy4YeHNS.

LWecTnuneHHble reTepoumkribl C OAHUM retepoatomoM. MupuanH, xuHonuH. LecTtun-
YfieHHble reTepouuknbl ¢ ABYMS reTepoatoMamu. [NupumMnguH n ero npounsBOAHblE
(ypaumn, 6apbutypoBas kucnota). ApOMaTUYHOCTb, XMMUYECKME CBOMCTBA, CNOCOObI
nosly4yeHus.
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0byu4. no cneumansHoctn 020201 - dyHaoameHTanbHas U npuknagHas xumus] / B.O.
TpaBeHb .— Mocksa : BUHOM. JlabopaTtopus 3HaHun, 2013.
MetpoB A.A. OpraHuyeckass XMmusi: y4ebHUK Ons CTyQeHTOB XMM.-TEXHOS. BY30B U
dak. / A.AlNetpos, X.B. banbsaH, A.T.TpoweHko; noa pen. M.[l. CtagHnyyka.- 5-e
n3a., npepab. n gon.- Cl6.: MBan degopos. — 2004. — 621 c.
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Mpodunb (cneunanbHocTb) 02.00.04. dU3nyeckas Xxmmus

Xumunyeckas TepmoanHamMmka

OCHOBHblE MOHATUA TEPMOANHAMMKUN: U3ONMPOBAHHbIE N OTKPbITbIE CUCTEMBI, paB-
HOBECHbIE U HEPaBHOBECHbIE CUCTEMbI, TEPMOAMHAMNYECKME NEpPeMEHHbIe, TemnepaTypa,
WHTEHCMBHbIE N 9KCTEHCUBHbIE NEPEMEHHble. YpaBHEHUs COCTOsIHUMSA. Teopema O COOoT-
BETCTBEHHbIX COCTOSAHUSAX. BupnanbHble ypaBHEHUSA COCTOSHUA.

MepBbIK 3aKOH TepMoaAuHaAMUKKN. TennoTa, paboTa, BHYTPEHHSSI QHEPTUS, aHTanb-
nund, TennoeMkocTb. Kanopuyeckne koadpdpuumneHTsl. 3akoH Necca. CtaHgapTHbIE COCTO-
AHUSA U CTaHO4ApPTHbIE TENNOTbl XMMUYECKUX peakunin. 3aBUCMMOCTb TEMNoBOro adpdekra
peakuum ot Temnepartypbl. Popmyna Kupxroda. Tabnuubl cTaHaapTHbIX TepMoguHaMK-
YECKMX BENMUYMNH N UX NCNOSb30BaHME B TEPMOAMHAMUYECKMX pacyeTax.

BTopon 3aKkOH TepMOAUHAMMKN. DHTPONUS U €€ U3MEHEHUS B 0BpaTUMbIX N HEOB-
paTuMbIX npoueccax. Teopema KapHo — Knayauyca. PasnuyHble wkanbl Temneparyp.

dyHpoameHTanbHble ypaBHeHust [nbbca. Xapaktepuctnyeckne dyHkumm. Tepmoau-
HamMuyeckne noteHumnanol. JHeprus [Mb6ca, aHeprusa enbmronbua. YpaBHeHus Makc-
Benna. YCrnoBus paBHOBECUS U KPUTEPUM CaMOMNPON3BOSTbHOIO NPOTEKAHUSA NPOLLECCOB.

YpaBHeHune 'mbbca — Nenbmronbua. Pabota n Tennota xmumMmnyeckoro npouecca. Xu-
MUYecKkne noteHumanbsl. TepMmognHammyeckne notTeHumanbel MaeanbHOro U peanbHOro ra-
30B. JleTydecTb. Kputnyeckoe coctosiHme. 3aBUCUMOCTb JaBrieHUst OT TemnepaTypbl nNpu
dasoBbix nepexonax. YpaBHeHue KnanenpoHna-Knayaunyca. OHeprusa 'mb6bca xmmmuyeckomn
peakuuun. BnusHue TemnepaTypbl Ha TepMogMHaMUYeckme noteHumansl.

Xumunyeckoe paBHoBecue. YCNoBme XMMUYECKOrO paBHOBECUS. 3aKOH OENCTBYHO-
Wwnx mMacc. PasnuyHble BuObl KOHCTaHT paBHOBECUS M CBSA3b Mexay Humu. M3oTepma
BaHT-['0hpa. PaBHOBECHbLIN BbIXO4 NPOAYKTOB XMMUYECKOW peakumn. BnusHne gaBneHuns
Ha NoroXeHwe paBHOBECUA. 3aBUCUMOCTb KOHCTaHTbl PaBHOBECUSA XMMUYECKOW peakumnm
OT TeMnepaTtypbl. YpaBHEHNA M306apbl 1 M30XOPbl XMMUYECKOWN peakumn. PacyeTbl KOH-
CTaHT paBHOBECUSI XMMUYECKMX peakLmi C UCNonb3oBaHMEM Tabnuy cTaHO4apTHbIX 3Ha4ve-
HUN TepMoauHaMmndecknx OyHKUMn. TpeTbe Havano TepMoanHamMmukn. PacyeT KOHCTaHThI
paBHOBECUKS peakuumu Npu 3agaHHon TemnepaTtype. Metop LLBapumaHa-TemKkuHa.

TepmoauHamuka pacTBOpoOB. PasnnyHble TUnbl pacTBOpoB. Cnocobbl BblpaXeHns
cocTaBa pacTBopoB. VoeanbHble pacTBopbl, obLliee ycrnoBue maeanbHOCTU pacTBOPOB.
[laBneHve HacbIWEeHHOro napa Xuakux pactBopos, 3akoH Payns. HenpgeanbHble pacTBo-
pbl U nx ceonctea. Metopg aktmBHocTen. KoadpumuneHTbl akTUBHOCTU U X onpeaeneHue.

CtaHpapTHbIe COCTOSIHUSA MpU ONpeaenieHnn XMMUYECKUX NOTEHLMANoOB KOMMOHEHT
pacTtBopoB. CMMMETPUYHAsA U HECUMMETPUYHAA CUCTEMbI OTCYETA.



KonnuraTuBHble cBOMCTBA pacTBOPOB. 3MeHeHne TemnepaTypbl 3aMep3aHus U Kn-
neHus pacteopoB. Kpuockonus. 96ynuockonma OcmoTunyeckue saenenunsd. MNapumnansHble
MOJbHbIE BENUYMHBI, X onpeaenenne ana 6uHapHbIX cuctem. YpasHeHune mb6eca — [io-
rema.

PyHKUNA cMmelleHnsa Ans naeanbHblX U HengeanbHbIX pacTBopoB. [pegensHo pas-
GaBneHHble pacTBOPbI, aTepMaribHble N perynsapHble pacTBopbl. 3aKOHbI PacTBOPUMOCTMU.
YpaBHeHue Wpegepa.

da3oBoe paBHOBecHue. [MOHATUA KOMMOHEHTA, dha3bl, CTeneHn ceoboabl. Ycrnosue
asoBoro paBHoBecus. [Mpasuno das M'bbca.

OAOHOKOMMOHEHTHbIE CUCTEMBI. [lnarpaMmbl COCTOSHUSA BOAbI, Cepbl, hocdopa u yr-
nepopa. ®asosble nepexoabl Nepsoro poaa. YpasHeHue KnanenpoHa — Knaysuyca.

[BYXKOMMNOHEHTHbIE cUCTeMbl. PasnuyHble anarpamMmbl COCTOAHUS OBYXKOMMOHEHT-
HbIX cucTemM. PaBHOBeCKE XMAOKOCTb — Nap B ABYXKOMMOHEHTHbIX cuctemax. 3akoHbl [[Mb-
6ca — KoHoBanoBa. A3eoTpOonHbIE CMECH.

TpexkoMnoHeHTHble cucTteMbl. TpeyronbHuk M'mbbca.

YcnoBue orpaHu4eHHoM pacTBOPUMOCTU. [uMarpaMmbl COCTOAHUA «Temnepartypa-
coCTaB» NS OrpaHUYEHHO CMELLUNBAIOLLNXCA XUOKOCTEN.

[NeperoHka ¢ BogsHbLIM napom. ['eTepoaseoTpor.

3akoH pacnpegeneHus HepHcta. SkcTpakums.

TepMmogmMHamMuka NOBepXHOCTHbIX iBNeHUn. Aacopbuums. [oBepxHOCTb pasgena
da3. CBobogHas MOBEPXHOCTHAs 3HEpPrusi, NOBEPXHOCTHOE HaTshKeHwe, U3bbITOYHbIe
TepMoanHaMu4eckne QYHKLUUN MNOBEPXHOCTHOIO Cnod. V3ameHeHne noBEPXHOCTHOro
HaTSXKEHUS Ha rpaHuLe XnOKoCTb — nap B 3aBMCUMOCTU OT TemnepaTtypbl. Agcopbuus.
ApcopbeHT, apcopbart. MNMpuunHbl agcopbunn. Bugbl agcopbunn. uHammnyecknin xapak-
Tep agcopbumoHHOro paBHoBeCHUS.

N3oTepmbl agcopbumn. YpaBHeHne [eHpu. KoHcTaHTa agcopOuUMOHHOrO paBHOBE-
cus. YpaBHeHue JlaHrmopa. Agcopbuna ns pactBopoB. YpaBHeHue bpyHayapa — OmeTta —
Tennepa (B3T) ona nonumonekynapHon agcopdunn. OnpeaeneHne nnowanm NoBepxHo-
cTn agcopbeHTa.

Xumunyeckas kuHeTuka. Karanus. CKopoCcTb xummyeckon peakumnmn. KoHcTaHTa cko-
pocTn. KnHetnyecknin 3akoH OencTByowmnx Macc. Nopsagok n MonekynsipHOCTb peakuuu.
lMpocTble n crioxHble peakumn. MeTtoabl onpegenenns nopsaka peakuuun. lNoHatrue o nu-
MuUTUpylowen ctagun. KnHeTudeckue ypaBHeHUs NS peakuuin HyneBoro, NepBoro u BTO-
poro nopsigka. KNHeTuka CrnoXHbIX XMMUYECKUX peakumi. MpruHLmMN KBa3nCTaLMOHapHOCTK
BopeHwTenna-CemeHoBa.

Teopun XMMNYECKON KUHETUKN. 3aBUCMMOCTb KOHCTaHTbl CKOPOCTW OT TemnepaTypbl.
YpaBHeHne AppeHunyca. JHeprns aktmsauuu. Teopusa nepexogHoro COCTOSHUS. QHTPO-
NUS U SHTaNbNUSA akTMBauMu. Teopus akTMBMPOBAHHOMO KOMMfEeKca B NPUMEHEHUU K MO-
HOMOMEKYNSIPHBIM peakuusm.

Katanna. Obwme npuvHumnbl katanusa. [omoreHHbIn kaTtanm3. KMCNOTHO-OCHOBHbIN
katanui. YpaBHeHne bpeHcTepa. ABTokaTanms. [eTeporeHHbln kaTanus. OnpegeneHve
CKOPOCTWU reTepOreHHON KaTtanuTuyeckon peakuuun. Ponb agcopbumm B KMHETUKE retepo-
FEHHbIX KaTanUTUYECKNX peakLmi.

AKTMBHOCTb U CENEKTUBHOCTb KaTann3aTopoB. OHEPrust akTUBaLUN KaTanmntnyeckmx
peakuun.

Bonpochbl K 3K3aMeHy:

1. OCHOBHbIE NOHATUA XMMUYECKON TEPMOANHAMUKN. [1epBbIi 3aKOH  TEPMOLMHAMUKM,
BHYTPEHHSS 3Heprusi, aHTanenus. Tennota un paboTa pasnunyHbix npoueccos. Kanopu-
yeckme KoaPUUNEHTbI, TENNOEMKOCTb.

2. Tepmoxumusi. 3akoH NOCTOAHCTBa CyMM TennoT [ecca n ero cneactsusa.  3aBucu-
MOCTb TennoBoro addekTa oT TemnepaTtypbl, ypaBHeHne Knpxroda.
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BTopoi 3akoH TepMoaMHaMUKU. SHTPOMUS passiMyHbIX NPOLEeCcCOoB; MPUHLUMN BO3pac-
TaHWUda 3HTponun. PacyeT SHTPONUN XMMUYECKON peakLmn.

dyHaameHTanbHble ypaBHeHUsa Mmbbca. Xapakrepuctunieckme yHKuun. TepmoaguHa-
Muyeckme noteHumansl. Kputepum camonpomsBONbHOIO MNPOTEKAHUS MPOLIECCOB U
paBHoOBecus. TepMoanHamMMyeckme noteHumansl ngeanbHOro U peasnbHoro rasos. Jle-
TYy4eCTb.

3aBMCUMOCTb AaBneHus oT TemnepaTypbl Npyn asoBbiX nepexonax. YpasHeHne Kna-
nenpoHa-Knaysuyca.

OHeprus 'mb6ca xnummyeckon peakumm n ee pacyeT. BnvsHue TemnepaTypbl Ha Tep-
MOAMHaMM4YecKkne noteHumnansl. YpasHeHue 'mbbca-lenbmMmronsua.

Ycrnosme XMMMYECKOro paBHOBeCUdA. 3akoH AeUCTBYHLWMX Macc. PasnuyHble Buapbl
KOHCTaHT paBHOBECUS U CBA3b MeXAy HUMWU. PaBHOBECHbLIN BbIXO4 MPOLYKTOB XUMMU-
Yyeckoun peakumn. BnnsaHue gasneHust Ha NonoXeHue paBHOBECUA.

3aBMCUMOCTb KOHCTAHTbl PaBHOBECUS XMMUYECKOW peakumm OT TemnepaTypbl. YpaBs-
HEeHUs1 n3obapbl U N30OXOPbl XMMUYECKOW peakuun. TpeTbe Hadano TepMOLMHAMUKMN.
PacyeT koHCTaHTbl paBHOBECUS peakuum nNpu 3agaHHoW Temnepartype. Metopg
LWeapuymaHa-TeMkuHa.

PasnnyHble Tunbl pactBopoB. Cnocobbl BbipaXkeHns cocTaBa pacTBOPOB. MaeanbHble
pacTBopbl, 0bLLee ycnosue naeansHOCTU PacTBOPOB.

[laBneHne HacbIWEHHOro napa Xuaknx pactBopoB, 3akoH Payna. HengeaneHble pac-
TBOPbI U X CBOMCTBA.

KonnuratuBHble cBoWCTBa pacTBOpOB. VMI3MeHeHue TemnepaTypbl 3aMep3aHnsa n Ku-
neHunsa pacteopoB. Kpnockonus. 36ynunockonus OcMoTU4ecKkue SBneHus.
MapuunanbHble MOMbHbIE BENUYMHBI, X onpeaeneHne anst GUHapHbIX cuctem. Ypas-
HeHne nbbca — [diorema.

MoHATNA KomnoHeHTa, hasbl, cTeneHn csoboabl. YcnoBue (ha3oBOro paBHOBECUS.
MpaBuno ¢as Mbbca. Aunarpamma coctosiHus. dasoBble nepexodbl NepBoro poaa.
OHeprus M'mbbca npu as3oBbIX NPeBPaLLEHUSIX.

PaBHoBecuKe XnakocTb — nNap B ABYXKOMMOHEHTHbIX cucTteMax. 3akoHbl 'mbbca — Ko-
HoBasnoBa. A3e0TpPOMHbIE CMECH.

TpexkoMnoHeHTHbIE cUcTeMbI. TpeyronbHuk Mmbbca. Ycnosme orpaHUYeHHON pacTBoO-
pumMocTu. [lnarpamMmmbl COCTOSIHUSA «TemnepaTypa-cocTtaB» ANA OrpaHUYeHHO CMeLlu-
BaOLLMXCA XNOKOCTEN. 3aKOH pacnpegeneHus HepHcta. SKCTpakums.

Apcopbuusa. AgcopbeHT, agcopbat. MNpuunHbl agcopbumn. Buabl agcopbunn.
N3oTepmbl agcopbumn. YpasHeHue 'eHpu. KoHcTaHTa aacopbumMOHHOro paBHOBECUS.
YpaBHeHue Jlanrmiopa. Agcopbumst u3 pacTBopoB. YpaBHeHue bpyHayapa — OmeTa —
Tennepa (b3T) ons nonumonekynsipHon agcopobumu.

Xnmumyeckast KNHeTuka. NpuHUmMnbl XMMNUYECKON KMHETUKN. 3aKOH OENCTBYHOLLMX MacC.
Jinmutupytowasn ctagms. KuHeTrka npocTbiX U CIIOXHbBIX XMMUYECKUX peakunn. MNpuH-
uun KkBasnctaumoHapHoctn bogeHwTenHa-CemeHoBa. TeopmMm XMMUYECKON KMHETUKN.
3aBMCUMOCTb KOHCTaHTbl CKOPOCTU peakumMm OT TemnepaTtypsbl, ypaBHeHUe AppeHuny-
ca. OHeprusi, 3HTPONUA 1 IHTaANbNUA akTMBauMn. Teopusi NepPexogHOro COCTOSAHUA.
Teopus akTMBMPOBAHHOIO KOMMJSIEKCa B NPUMEHEHUN K MOHOMOMEKYSISAPHLIM peakuum-
AM.

Katannia. ['OMOreHHbIn, reTeporeHHbIN U KUCNOTHO-OCHOBHbLIN KaTanni. ABToKaTanus.

NuTepartypa:

1.

2.

MpuroxmH U. Xumunyeckasa tepmoamHamuka / V. MpuroxuH, P. Oeden. - M.: BUHOM,
2009. — 533 c.

Ceprees I.b. HaHoxumus : yuebHoe nocobue / I.b. Ceprees. — M. : KOJY, 2007. — 333
C.

YopkeHpopd . CoBpeMeEHHLIN KaTanuad n xummieckasa kuHetuka / N.YopkeHgopd, X.



HanmaHTtcBegpaunt. — JonronpyaHein : Intennekt, 2010. — 504 c.

4. [neHcpopd . TepmognHammyeckas Teopus CTPYKTYpbl, yCTONYMBOCTU U (PIIyKTyaLnn
[ M. meHcpopd, U.P. MNpuroxuH. —M.: YPCC, 2003. — 273 c.

5. baxuH H.M. TepmoguHamuka gns xummukoB / H.M. BbaxwuH, B.A. MBaHyeHko, B.H.
MapmoH. —M.: Xumus, 2002. — 406 c.
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2008. — 568 c.

7. TMpuroxunH N. CoBpemeHHas TepmoanHammka. OT TennoBbIX ABUratenen 4o guccuna-
TUBHbIX CTPYKTYyp : VYuebuuk [/ W.MpuroxuH, [O.KoHgenyan; [lep. ¢ aHrn.
KO.A.laHnnosa, B.B.benoro noa pen. E.lMNM.AreeBa .— M. : Mup, 2002 .— 461 c.

8. dusnyeckasa xumus : B 2 kH. / K. C. KpacHos, H. K. Bopobbes, /. H. NoaHeB n ap.;
Mog pea. K. C. KpacHoBa. KH. 1: CTpoeHue Bewectsa. TepmoamHamuka .— 3-€ 13g.,
ncnp.2001.— 511 c.

9. banpamoB B.M. OCHOBbI XMMUYECKOW KMHETUKN U KaTanusa : YyebHoe nocobue ans
CTyd. XuM. pak. yH-ToB, 0by4. no cneumanbHocT 011000 "Xumns" n HanpaBneHuto
510500 "Xummus" / B.M. banpamos ; Noa peq. B.B. JlyHnHa .— M. : Academia, 2003
—251c.

10. Ctpombepr A.l'. dusnyeckas xummsa : Y4ebHuK ans cTyd. By3oB, o6y4y. Mo XMM. cneum-
anbHoctam / A.l'. Ctpombepr, O.1. Cemuenko ; lNMog pen. A.I' Ctpombepra, 5-e naa.,
ncnp. — M. : Bbicw. wk., 2003 .— 527 c.

11. dusnyeckada xumus : TeopeT. N NpaKT. pyKoBOACTBO: Y4eb. nocobue ana cryq. XvMm.-
TexH. cney. By3oB / ABT.: b. . Hukonbckuin, H. A. CmupHos, M. HO. NMaHoB u ap.; MoAa
pea. b. M. Hukonbckoro .— 2-e usg. , nepepab. un gon. — J1. : Xumuns. JIeHUHrp. oTa-
Hue, 1987 .— 879 c.

12. MNonTtopak O.M. TepmogmMHamuka B oM3NYECKON XUMUMN : YH4EOHUK ONA XMMUYECKNX W
XUMUKO —TEXHONormyecknx cneuymnanosHocten By3oB / O.M. MNontopak .— M. : Bbicw.
Wwk., 1991 .— 318 c.

13. masoB B. M. OcHoBbl hunsnveckon xmmum : YyebHoe nocobue ans CTtyqeHToB BTY-
308/ B.M. masoB .— M. : Beicwas wkona, 1981 .— 455 c.

14. 3OmaHyanb H.M. Kypc xmmunyeckon KMHETUKM : YYeOHMK ansa cTyg. xumud. dakynore-
ToB yH-TOB / H.M. OmaHnyansb, [.I'. KHoppe .— M. : Bbicwas wkona, 1984 .— 462 c.

15. Cokonbckui [1.B. BBegeHune B Teoputo reTeporeHHoro katanusa : YyebHoe nocobue
ansa ctya. xvm. cney,. sysoB / [1.B. Cokonbckun, B.A. py3b .— 2-e n3g., nepepabort. u
gorionHeHHoe — M. : Bbicwl. wkona, 1981 .— 215 c.

Mpodumnb (cneunanbHocTb) 02.00.05. AnekTpoxumms

PaBHOBeCHble CBOMCTBa 3NeKTponutoB. /OH-OMNONbHOE B3aMMOAEWCTBUE W
NPUYNHBI YCTOMYMBOCTU WMOHHLIX CUCTEM. TepMOoAMHaAMUYecKne N MOAESbHble MeToAbl
pacyeTa aHeprun conbBaTauun. XMMmndeckas u pearnbHasi 3HEPrun conbBaTauun. SHTPO-
nua conbBaTauun MOHOB. [nHamMmMyeckas Teopusi conbBaTaumm UM noHaTMe ob otpuua-
TenbHOM rmgpataumn. TepMmoaMHamMuMKa pacTBOPOB anekTponntoB. KoadduumeHTtbl ak-
TUBHOCTU WMOHOB M MeToAbl UX onpegeneHnd. PaBHoBecusi B pacTBOpax 3MeKTPOSnTOB.
MeToabl onpefeneHna KOHCTaHT paBHOBECUSA. Teopust KACIIOT U OCHOBaHUW. Buabl MOH-
MOHHOIo B3aMMOAENCTBUS B pacTBOpax AfeKTpoNuToB, accoumaums MoHoB. BbiBoa ypas-
HeHu Teopun [ebas—XioKkkens ona noteHumana MoHHOM atmocdepbl U Ans koadpuum-
€eHTa akTuBHOCTU. MNMpumeHeHne Teopun [ebaa—XKKens K pactBopam CUMbHbIX U cna-
Obix anekTponutoB. CoBpeMEHHOE COCTOSIHME TEOPWUW PACTBOPOB IMEKTPONMTOB. Twunbl
pacTBopuTenen n nx ceonctea. Knaccudumkauma NMOHHLIX peakuun. NpoTonutnyeckoe u
aBToOMNpoTONUTMYECKOe paBHoBecUs. BoaopoaHbin nokasaTtens. bydepHble cBoncTBa pac-
TBOpOB. ConbBoNu3 (rmaponus). VIoHHble peakumm CTyneH4yaToro KomnmiekcoobpasoBaHus
n cTynendaton guccounauun. OKUMCIUTENbHO-BOCCTAHOBUTENMbHbIE peakumn. OcobeHHOo-



CTM MOHHbIX peakuuin B NpucyTcTBUM TBepAon ¢asbl. mapaToobpasoBaHue. Nponsseae-
HWe pacTBOPMMOCTH.

HepaBHOBecCHbIe siBNeHNA B pacTBopax anektponutoB. Cnocobbl MmacconepeHo-
ca B pacTBopax 3anekTponutos: anddysus, murpaums U KOHBeKUus. YpaBHeHUa HepH-
cTa—3nHwTenHa u HepHcta—IlInaHka. Ouddy3moHHbIM noTeHuman. ONekTponpoBoa-
HOCTb pacTBOpOB. [oHATME yaeNbHOM N MONAPHOW 3NEKTPonpoBOAHOCTU. BrvsaHue KoH-
ueHTpaumn n Temnepatypsbl. [paBuno Konbpaywa. KoHgyktomeTpusa. dunsnyeckne OCHo-
Bbl Teopun [ebasn-Xtokkens-OHaarepa. InekrpodopeTndeckoe M penakcaumoHHoe Top-
MoxeHue. Oddektbl BuHa n [debaa-danbkeHrareHa. dddekt Papages B pactBopax
cnabblx 3NeKTpoNuToB. 3aBUCUMOCTb NOABMXHOCTU MOHOB OT MX NPUPOabl, TMNa pacTBo-
puTens, TemnepaTtypbl U KOHUEHTpauum pacteopa. [pasuno BanbaeHa-lNucapxesckoro.
CTokToBCKMI paguyc. Yncna nepeHoca u Metoabl nx onpeaenenus. MonumepHble anek-
TponuTbl. PacTBopsbl, cogepxalime CofbBaTUPOBaHHbIE SNEKTPOHbI. OJIEKTPONPOBOAHOCTb
HEeBOAHbIX PacTBOPOB, pacniaBoB N TBEPAbIX ANEKTPONnToB. CynepuoHuKNn.

paHuua paspgena 3apsbkeHHbIX da3. [BOMHOM 3NEKTPUYECKUU CION. IrnekK-
TpoKanunnsapHble aBneHna. Knaccndurkauma mexdgasHbix rpaHuLl. SNEKTPOXMMUYECKNIA
noTeHuunan. YCnoBus anekTpoXMMmn4eCcKoro paBHoOBeCUs Ha rpaHuue pasgena ¢as. [Ason-
HOW anekTpuyecknin crnon. CTpoeHne ABOMHOMO 3N1EKTPUYECKOrO Crosi. QNEMEHTbI TEOpUN
N'yn-HanmeHa-I'pema. MeTogbl n3ydeHusi CTPYKTYpbl U CBOMCTB ABOWHOMO 3M1EKTPUYECKOro
cnosi. OCHOBHOE ypaBHEHUE 3MNEKTPOKaNUNIISAPHOCTH.

TepMmoaMHaMuKa paBHOBECHbLIX 3M1IEKTPOAHLIX CACTEM. JNeKTpoAHble NOTeH-
umanbl. dnekTtpoxumumyeckme uenu. [loHATME 06 3MEKTPOXMMWUYECKOM MOTeHuunarne.
YcrnoBue anekTpoXmMmMYecKoro paBHOBECUS Ha OTAENbHOM MexXasHOM rpaHuLEe 1 B anek-
Tpoxmmunyeckon uenu. CKaykn noTeHumana Ha rpaHvuax pasgena gas; pasHOCTU NOTEH-
unanoB [anbBaHu 1 BonbTa. [MoHATME 3MeKTPOAHOro noTeHuuana; cTaHOapTHbIN Jfek-
TpoAHbIM noTeHuman. YpasHeHwe HepHcTa. KoHuenuma anekTpoOHHOro paBHOBECUS Ha
rpaHuLe a3nekTpoa—pacTBop. B3anMmHble npeBpaleHuUss XMMUYECKOM N 3NeKTpU4eCcKomn
3HEeprnn B anekTpoxumMmmndeckom cucteme. lNpaBuno 3anmcu paBHOBECHOW raribBaHU4YECKOM
uenun. CBA3b HaNps>KeHUst uenu ¢ noTeHuynanamm otaenbHbIX anektpogos. Cucrtema 3Ha-
KOB 3MEKTPOAHbIX MOTEHUMAnoB M HanpskeHun uenen, pekomengaumm UHKOMAK. Ceasb
HaNPsSXKeHUs1 3NeKTpoxXMMmudeckon uenu ¢ ee csobogHon aHeprnen mbdca. OcHoBHOE
YPaBHEHNE 3MEKTPOXMMUYECKON TepMOaAuHaAMuKN. YpaBHeHna HepHcta wn [mb6ca-
lenbMronbLa ons HanpsbkeHus uenu. BrivsHue Temnepatypbl U OaBfeHUsT Ha Hanpsixe-
HUE Lienn U paBHOBECHbIN 3NEKTPOAHbIM NoTeHuman. Knaccudpukaumsa anekTpogHbIX pas-
HOBECHbIX cucTeM. ArnekTpoa | poga. YpaBHeHue HepHcTa. CTaHOapTHbLIM 3MNEKTPOAHbIN
noTeHuman u ero Ucnorb3oBaHWe B KayecTBe Mepbl OKUCIUTENbHO-BOCCTAaHOBUTENBHOM
crnocobHocTu. Psa HanpsbkeHnn. Onektpoabl Il poga. OKMCIMTENbHO-BOCCTAaHOBUTENBHbIE
anekTpoabl. Npasuno Jliotepa. MloHooOGMeHHbIE MeMbpaHbl. PaBHoBecue [JoHHaHa. Mewm-
OpaHHbIn noTeHuman. OCHOBbI TeOpUM CTEKMSHHOrO anektpoaa. oHcenekTuBHbIE anek-
TPOAbl C TBEPAOM M Xnakon membpaHown. Mas3oBbie anekTpoabl. [loTeHuman BogopoOAHOro
aneKTpoAa B KUCION U WenoyHon cpege. KnucnopogHein anektpog. Auarpamma E-pH gns
BoAbl. M (PYy3MOHHbIN NOTEHLManN Ha rpaHuuLe pacTBOPOB C OOWMHAKOBbIM pacTBOpUTe-
nem. Pacyet gudpdysmoHHoro noteHuyunana. ®opmyna NeHgepcona. Metogbl SnMMUHNPO-
BaHMa AMddYy3MOHHOro noteHumana. Knaccudukaums anekTpoxmMMmnyeckmnx (ranbBaHuye-
ckux) uenen. Pusmnyeckne uenu. KoHueHTpaumoHHble uenu | u Il poga 6e3 nepeHoca. Npo-
CTble N CNOXHble Xumuyeckme uenu. NoteHunomMeTpms n ee posb B PUINKO-XUMNYECKNX
nccnegoBaHnsXx.

KnHeTuka anekTpoxmmmuyeckux peakumu. [Nonsapusauus anektpoga. NepeHanpsixe-
Hue. MpuunHbl NepeHanpskeHns unu nonapusauuun. lNepeHanpspkeHne ctagun nepexoaa
3apsaga, ouddysnmn, Kpuctannmsaumm n XMMMYeCcKon peakumn. QHeprua akTuBaunm anek-
TPOAHOWN peakLuumn B yCNoBUAX 3aMefieHHOro nepexoa 3apsiga. KoapduuneHT nepeHoca
3apsga, Tok o6MeHa, reTeporeHHas KOHCTaHTa CKOpocTu. BonbTamnepHble xapakTepucTu-
KN HapYXXHbIX 3NEKTPOAHbIX peakumin. YpaBHeHue batnepa-®onbmepa. Ero pelwseHne npu



HU3KMX U BBICOKUX MepeHanpsXeHuax. BrnvsaHue CTpykTypbl OBOMHOrNO 3MeKTPUYEeCKOro
CNoS Ha KMHETUKY CTaaumn paspsaga-noHmsaumm. Kaxywmmnca Tok obmeHa. Teopus gudpgy-
3MOHHOIo nepeHanpskeHus. MNpegeneHbI ANPEY3NOHHBIN TOK. 3aBUCMMOCTb TOKa OT Mo-
TeHumana npu ctaumoHapHon angdyaunm k nnockomy anekrpoay. | u Il 3akoHbl ®Puka. KoH-
BEKTMBHas M dys3na K BpallaroLemMycs OMCKOBOMY ariekTpoay. YpaBHeHue JleBuya ans
npegenbHoro AnddysnoHHOro Toka. BocctaHoBneHne monekynspHoro kucrnopopa. Pe-
XUM cMmeLlaHHOM AN Y3NOHHO-INEKTPOXMMNYECKON KMHETUKM. Cnocobbl BbliAENEHNS Ku-
HeTun4yeckoro Toka. [epeHanpskeHne XMmMm4eckon peakummn. [OMOreHHbIN U reTeporeHHbIN
XMMUYECKME MpoLecChbl B 3NEKTPOAHOM KMHETUKE. KaToAdHoe BblaeneHue sogopoga. Oc-
HOBHblE MapLUpyTbl peakuuun BblaeneHuss sogopoda (Ponbmep, MNenposckun, Tadensb).
BrnivsHue npupoabl MeTanna Ha nepeHanpskeHue npouecca BblaeneHus sogopoaa. bes-
BGapbepHbin U 6e3akTMBALNOHHLIN pas3psg WMOHA TMOPOKCOHUSA. [lepeHanpsikeHue Kpu-
ctannmsaumn. Obwme npeacTaBneHna o TepMoanHamuke 3apogpiweobpasoBaHus. Oco-
B6eHHOCTU reTeporeHHon 2D- n 3D-Hykneaumn. ONEKTPOXUMUYECKUA N ANDPPY3NOHHBIN
PEeXMMBbI HyKIeaunn. dnekTpoocaXaeHne MeTansos U CryaBoB.

OcCHOBbI TeoOpuM KOpPpPO3UM U 3alMUTbl MeTansoB. TepMmoauHamuKa npouecca
Koppo3uun. CtaumoHapHble noTeHuyunanel. KuHeTuka Kopposuu, gnarpamma OBaHca. Pacyet
TOKa U NoTeHumana caMmopacTBOPEHUS U3 NONsApu3aumnoHHbIX KpusbiX. MaccmBHocTb. Oc-
HOBHble BWAbl KOPPO3UOHHLIX MOPaXeHUn (A3Ba, MUTTUHI, KOPPO3WOHHOE pacTpecKkuBa-
Hue). MHrmbutopHas 3awmTta. AHOOHAsA M KaTogHas 3awumTa.

Bonpochbl K 3K3aMeHy:

1. WoH-gunonbHoe B3auMoOOeNCTBUE N MPUYMHBI YCTOMYUBOCTU UOHHBIX CUCTEM. TepMmo-
ANHaMU4YecKne n MoaesnbHble MeToAbl pacyeTa 3Heprumn conbBaTauun. Xmmmnyeckas u
pearibHas 9Heprumn conbBaTaunn.

2. TepmoguHamuka pacTBopoB anekTponuToB. KoadhdumuneHTbl akTMBHOCTM MOHOB U Me-
TOAbl UX onpeaeneHusi. PaBHoBecusi B pacTBopax anekTponmtoB. MeToabl onpegene-
HWS KOHCTaHT paBHOBECUS. Teopnsa KUCNOT U OCHOBaHWUMN.

3. Bwuagbl MOH-MOHHOrO B3aMOAENCTBUSA B pacTBOpaxX 31EKTPOSINTOB, accoumaums NOHOB.
BbiBog, ypaBHeHM Teopun [Jebas—XoKkensa ans noteHuuana MoHHOW atmocdepbl 1
Ans koadduuneHTa akTMBHOCTM.

4. [MpumeHeHne Teopun [ebasg—XIKKenNsa K pacTBOpam CUMbHbIX N CcnabbiX aNeKkTponu-
ToB. COBpEMEHHOE COCTOSIHME TEOPUM PACTBOPOB ANEKTPOSIUTOB.

5. Knaccudmkauus MOHHbIX peakumn. [MpoTonutnyeckoe n aBTONPOTONUTUYECKOE paB-
HoBecusi. BogopoaHbi nokasatens. bydepHble cBOMCTBa pacTBOPOB.

6. HepaBHOBeCHble ABMEHWs B pacTBoOpax aNeKTponuToB: anddysns, Murpaumsi 1 UOH-
Hble peakuuun. YpaBHeHuss HepHcTa—OnHwWTenHa n HepHcta—InaHka. Ouddy3non-
HbIW NOTEHLUMAan.

7. TloHaTMe yaenbHOM U MOMSIPHOW 3MIEKTPONPOBOAHOCTU. BnusHue KoHueHTpauuu u
Temnepatypbl. 3akoH Konbpaywa. Yucna nepeHoca 1 MetToapbl Ux onpeaeneHuns.

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

OnekTpodopeTNYECKOE U penakcaumoHHoe TopMmoxeHune. OddekTol BuHa n [ebas-
danbkeHrareHa.

9. 3aBMCMMOCTb NOABWXHOCTU MOHOB OT MX NPUPOAbI, TMNa pacTBOpUTENs, Temnepary-
pbl 1 KOHUEHTpaumn pacTteopa. [pasuno BanbgeHa-lNucapkeBckoro.

10. DnekTpoxmMmudeckmi noteHumnar. YcnoBus anekTpoXMMMYEeCcKoro paBHOBECUS Ha rpa-
Huue pasgena das. [1BorHon anekTpuyeckun cnon. CTpoeHne ABOWNHOrO anekTpuye-
CKOro cnosi. 3nemeHTbl Teopumn N'yn-HanmeHa-lpema.

11. MNoHATHe 06 3NEKTPOXMMMYECKOM MoTeHumane. YCrnoBme IMeKTPOXMMUYECKOro paB-
HOBECUS Ha OTAENbHOM MeXdas3HOW rpaHvLe U B aneKkTpoxumMmmyeckon uenun. Ckaykm
noTeHuumana Ha rpaHuuax pasgena gas. [NoHaTMe anekTpogHOro noteHuuana; cras-
AAPTHLIN 9NEeKTPOaHbIN NnoTeHuman. YpaBHeHne HepHcra.



12. MNpaBuno 3anncu paBHOBECHOW ranbBaHn4eckon uenu. CBA3b HaNpsHKeHus uenu C
noTeHuManamun oTaenbHbIX 3NeKTpoaoB. CucTema 3HaKOB 3MEKTPOAHbIX NOTEHLUManos
N HanpsbkeHun Lenen. CBA3b HaNpsKEHUS 3NEKTPOXMMUYECKON Lienu ¢ ee cBOBoaHOM
aHepruen M'mbbca. OCHOBHOE ypaBHEHUE ANEKTPOXMMUYECKON TEPMOLMHAMUKMA.

13. Onektpop | poga. YpaBHeHne HepHcta. CTaHOapTHbLIW 3NEKTPOAHbBIA NOTEHUMan n ero
NCNoNb30BaHMe B Ka4eCTBE MepPbl OKUCNUTENBbHO-BOCCTAHOBUTENBbHOM CMOCOBHOCTH.

14. NoHooBMeHHbIe MembpaHbl. PaBHoBecue [loHHaHa. MembpaHHbii noTeHumnan. OcHo-
Bbl TEOPUWN CTEKNSAHHOrO anekTpoaa. MIoHcenekTBHbIE 3nekTpoabl C TBEPAON N Xua-
KO MemOGpaHon.

15. a3oBble anekTpofbl. [MoTeHuman BOAOPOAHOrO 3neKkTpoda B KUCIOW U LLENOYHON
cpene. KncrnopogHein anekrtpod. Auarpamma E-pH onga soabl.

16. Mongapusaums anektpopa. lNepeHanpsikeHue. MNpuUyYMHbBI BO3HUKHOBEHUA MepeHanps-
XeHuna unu nonspusauun. MNepeHanpskeHne ctagui nepexoda 3apsga, auddysuu,
KpucTannmsauum n XMMmn4eckomn peakumm.

17. DHeprusa akTuBaLuMu 3NEKTPOAHON peakuuu B YCIOBUAX 3aMeafieHHOro nepexoga 3a-
paga. KoadpdumumneHT nepeHoca 3apsaa, Tok obmeHa, reTeporeHHasi KOHCTaHTa CKopo-
CcTW. BonbTamnepHble XapakTepUCTUKN HAPYXHbIX 3MEKTPOAHbIX peakuui. YpaBHeHne
Batnepa-®onbmepa. Ero pelueHne npu HU3KNMX N BbICOKUX NEPEHANPSIKEHUSAX.

18. Teopusa anddysnoHHoro nepeHanpskeHus. MNpegenbHbin AMdEY3NOHHBLIN TOK. 3a-
BMCMMOCTb TOKa OT MOTEHUMana npuv ctaunmoHapHon Ouddysmn K NNOCKOMYy anek-
Tpoay.

19. [OMOreHHbIN N reTePOreHHbIN XMMUYECKNE NPOLIECCHI B 3NIEKTPOLHON KUHETUKE. Ka-
ToAHoe BblaeneHue sogopona. OCHOBHblE MapLLPYThl peakumn BblaeneHns BOOopo-
na (Ponbmep, Menposcknin, Tadens). BnuaHmue npupoabl MeTanna Ha nepeHanps-
XeHune npoLecca BblaeneHns sogopoaa.

20. OCHOBbI TEOPUM INEKTPOXMMMUYECKON KOPPOo3un mMeTannoB. ConpsKeHHble aHOOHO-
KaTogHble NpoLecchl B KOPPo3uun. TepMmoanHamMumka rnpoLecca Kopposuu.
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Mpoduns (cneunanbHocTb) 02.00.06. BbicOkOMOneKkynsipHblie coeANHEeHUsA

OCHOBHbIE MOHATUA XUMUUN BbICOKOMOJEKYNAPHbLIX COeANHEHUMN.

BbicOokOMOneKkynsapHble COeaUHEHMUsT Kak Hayka, 0ObekTamMn nccrnegoBaHuim KOTOPOU
ABMAKOTCA MaKpPOMOSIEKYbl CUHTETUYECKOro U NPUPOLAHOro MPOUCXOXOEHUS, COCTosALWmne
N3 MHOTrOKpPaTHO NOBTOPSIOLNXCH CTPYKTYPHbIX €OUHUL, COeOUHEHHbIX XUMUYECKUMUN CBSA-
39Mu, U cogepalume B rmaBHOM Lienn aToMbl yrnepoa, a Takke Kucrnopoaa, asota u ce-
pbl. Knaccudukaums n HoMeHknatypa MOHOMepOB, onnromepoB 1 nonmmepoB. OcobeH-
HOCTU UX XMMWUYECKOro CTpoeHusi. CUHTeTUYEeCKMe OpraHuveckue, arieMeHToopraHuye-
CKue, HeopraHnyeckme u NPUpoaHbIe NONNMepsI.

Pdu3snka NnonMMepoB.

OcoBeHHOCTN MONEKYNSPHOrO CTPOEHNA NONUMEPOB. TMBKOCTb NONIMMEPHbIX MOe-
Kyn. TepmoanHamumyeckass U KMHeTudeckas rmbkocts. Mogenn nonumepHoOW uenu: CBO-
6o4HO-CoYNeHeHHasi, ¢ PUKCUPOBAHHBIM BaneHTHbIM YrfioM, C (OUKCUPOBAHHBIM BarneHT-
HbIM 1 3aTOPMOXXEHHbIM BHYTPEHHMUM BpalleHnemM. Ctatuctmyeckum cermeHT KyHa.

Kpuctannunyeckme nonumepbl. HagmonekynsipHas CTpPyKTypa KpuCTanindeckmx
NoSIMMEPOB: MOHOKpUCTanbl, oubpunnel, cHeponunThbl.

AmopdHble nonumepbl. Tpu U3MYECKUX COCTOSHUA: CTeknoobpasHoe, BbICOKO3-
nactuyeckoe n BA3Ko-Tekydee. [nactudpukaums nonmmvepos.

MonekynsipHble Maccbl NOSINMEPOB.

MonuancnepcHoCTb, MoOfeKkynapHaa mMacca, CTeneHb nonMmepusaummn, Monekynsip-
HO-MaccoBOe W MOMEKYNspPHO-YUCIIEHHOEe pacnpefeneHne onmMroMepoB M MNOSIMMEpPOB.
Ctepeoxumus nonumMepoB. TeopeTudeckne OCHOBbl W 3KCNEepUMEHTasbHble MeToAbl
dopakynMoHNMpoBaHMS NONIMMEPOB. AHanNUTMYeCcKoe 1 npenapaTtMBHoOe pakuMoHpoOBaHME.

Peakuun obpasoBaHUsi BbICOKOMOJEKYSSAAPHbIX COeAUHEHUMN.

LlenHas n ctynenyatas nonumepusauuda. [lonumepusaums n cononumepusauus:
pagukanbHasi, KaTUOHHAas, aHUOHHAs! U MOHHO-KOOPAUHALMOHHAs!, OCOBEHHOCTUN yKa3aH-
HbIX NONMMEPU3aLMOHHbIX NpoueccoB. MNonuvepusauus B pactTBope, B Macce, B CyCrneH-
31M1, B aMyNbCUU, B TBEpAon dhase. TepMmoanHamMumKa nonmmMmepusaumoHHbIX NPOLLEeCcCoB.

PagukanbHasa nonumepusauus.

Peakumn nony4yeHns ofiuroMmepoB 1 BbICOKOMOSNEKYNSAPHbIX coeauHeHnin. [Nonnmepun-
3aumMa M cononuMMmepusaunda:  pagukanbHasi, KaTUMOHHasi, aHWOHHAasi W WMOHHO-
KOOpAMHaUMOHHAsA, 0COBEHHOCTN YyKa3aHHbIX NONUMepPU3aLMOHHbIX npoueccos. Nonvve-
pusauus B pacTsBope, B Macce, B CyCneH3unn, B aMynbcun, B TBepaoun cdase. TepmoanHa-
MMKa MONMMEpPU3aLMOHHBIX NpoueccoB. PagukanbHas nonvmepusaumsa n ee MexaHusm.
CTpoeHne MOHOMEPOB U CMOCOBHOCTb MX K NonMMepusaumm, MeToabl UHULUUPOBAHWS.
KnuHeTuka pagukanbHOW nonvmepusaumm u ypaBHEHWE CKOPOCTU nonvmepusaunn. Bnns-
HUEe pasnU4YHbIX (PAaKTOPOB HA MOJIEKYNAPHYO Maccy U MOJSEeKynsipHO-MaccoBoe pacnpe-
aeneHve nonumepa. NoHaTMe o0 AnvHe KnHetudeckon uenun. MHmbutopsl 1 perynstopbl
pagukanbHon nonumepusaumn. ObpaTumoe nHrMbuposaHne. PagukanbHas nonumepusa-
umnsa npu rmyboknx cteneHax npespaweHus. enb-adpdekt. Cnocobbl NnpoBeaeHns pagu-
KanbHOW nonumMepusauun: B Macce, pacTtBope, TBepaon dase, B CyCneH3nsax. OMyIbCu-
OHHasi nofiMmepusaumst 1 ee ocobeHHoCcTN. KnHeTnka n MexaHmamMmbl 3MYNbCUOHHOW NOSN-
Mepusauuu.

Cononumepusauus.



Cononuvepusaumsi, ee MexaHM3M N OCHOBHblE 3aKOHOMEPHOCTU. YpaBHEHMe cocTa-
Ba cononumepa. KoHcTaHTbl cononumepusaumm n mnx dpusmyecknin cmboicn. CBasb cTpoe-
HUS MOHOMEPOB C MX PEeaKLUMOHHOW CNOCOBHOCTLIO. BnnaHne cpeabl, 4aBneHus n temne-
patypbl. Cxema Q-e Andpes u lNpanca. CtaTuctmyeckune, NnpusBuTbIE N 6NOK-CONONUMEPSI.

MoHHasa nonumepusauums.

MoHHas, kaTMOHHAA MU aHWOHHas, nonuvepusaumnda. PeakunmoHHas cnocobHOCTb MO-
HOMEpPOB B MOHHbIX peakumnax. Katannsatopbl 1 cokatanusaTtopbl. MexaHu3Mbl npolecca.
O6pasoBaHne akTUBHOIO LeHTpa, pocT 1 06pbIB Lienn. CKOPOCTM AfIEMEHTaPHbIX PeaKLnii.
CKopoCTb NpouLeccoB KATUOHHOW N aHWOHHOW NoNUMepusauuu, BrvsiHUe cpebl U Temne-
paTypbl HA KUHETUKY U MONMMANCNEPCHOCTbL 0bpasyowmxca nonumepos. Npumepbl obpa-
30BaHUS KMBbIX» NONMMEpPHbIX Lenen. Cononmmepusaunsa KaTMoHHas U aHMoHHas. VoH-
HO-KOOPAWHAUWOHHaA nonuvepusauna n ee ocobeHHocTn. Katanusatopsel Lurnepa-
Hatta. VOHHO-kOOpAMHALUMOHHASA nonuMmepusauuss Ha NUTUEBLIX KaTanudaTtopax. Me-
TannoueHoBbIN KaTanns, MexaHu3m u KnHetuka peakumi. CtepeoperynspHble nonmvepsl
N yCNoBus ux nonyyeHus. MexaHnam crepeocneunduyeckon nonmmvepusaumn.

CtyneH4yaTas nonMmepusauus.

MonunpucoegmHeHne. MexaHnam obpasoBaHUsS NonNMypeTaHoB, Nonmkapdbamnaos m
3MNOKCUAHbBIX nonumMepos. NonvkoHAeHCaUuns: paBHOBECHAs M HepaBHOBECHasA. Tunbl Xu-
MUYECKUX peakumin nosimkoHaeHcaumm. PyHKLUNMOHaNbHOCTb MOHOMEPOB, OfIMTOMEPOB U ee
3HaveHue. PeakunoHHasa crnoCobHOCTb GIYHKLMOHAarbHbIX rpynn. PaBHOBeCHas MOMUKOH-
AeHcauma n ee mexaHnsm. KnHeTuka paBHOBECHOM NOMMKOHAEHcaunn. 3aBUMCUMOCTb MO-
NeKyNApHOM Macchbl NosimMmepa OT COOTHOLLEHNA UCXOOHbIX MOHOMEPOB; NPaBUio HEJKBU-
BaNeHTHOCTUN (PYHKLUMOHanNbHbIX rpynn. Cnocobbl npoBedeHNa paBHOBECHOW MOSIMKOHOEH-
caumn. HepaBHOBecHasd nonukoHgecaums. Tunbl HepaBHOBECHLIX peakuun. Crnocobbl
npoBefeHns HepaBHOBECHOMW NOJSIMKOHAEHCALMN. 3aKOHOMEPHOCTU HEPABHOBECHOW MOSU-
KoHOeHcauuun. MexdrasHaa nonmkoHgeHcaumsa. MexaHnsm peakunm u ee OCHOBHbIE 3aKo-
HOMepHOCTU. HepaBHOBeCHasa nosiMkoHAaeHcaumsi B pacteope. CoBMecTHast NONMUKOHOEH-
cauusi U ee xapakTepHble 0COBEeHHOCTU B ClydYae paBHOBECHOW M HEpPaBHOBECHOW MOMu-
KOHOeHcauun. TpexmepHasi NoNMKOHAEHCaUMsa U ee 3aKOHOMEepPHOCTU. Bnnanne dyHKUmo-
HaNbHOCTN UCXOAHbIX cOeAMHEHMI. Pa3HO3BEHHOCTb NONMMEPOB, NOMNy4YaeMblX METOAAMMU
NOSIMKOHAEHCALMN.

Xumunyeckume npeBpaLleHMs NONIMMEpPOB.

MonumepaHanorMyHble npeBpalleHns. PeakunoHHas cnocobHOCTb (PyHKUMOHamMb-
HbIX FPynn MakpoMOSEKYN U HU3KOMOMEKYNAPHbIX COeaAnHEHU. D deKTbl uenn n co-
cegHen rpynnbl, KOHUrypaunoHHble U KOH(OpMaUMOHHbIe addekTbl. Moaudukaums
Lennonossbl.

O6pasoBaHue HenMHENHbIX U ceTyaTbiX NONMMepoB. Peakumm CTPYKTypUpOBaHUS
NoNMMEepPoB U X 0CoOBEHHOCTU. N3MeHeHne CBOMCTB NONIMMEPOB B pes3ynbTate CTPYKTY-
pupoBaHus. MexXmMonekynsipHble peakumm n obpasoBaHMe TpeXMepHbIX ceTok. Peakuum
NpUcCoeauHeHns, oTWeneHnsa n nsomepusaunn. BHyTpuMmonekynsapHbele npespaLleHus.

BynkaHunsauunoHHbIM nNpouecc. HecepHasa n cepHasa BynkaHusauus. BynkaHusauyus
Kay4yKoB, aKTMBaTOpbl 1 yckoputenu. MexaHuam npouecca.

[decTpyKkuusa nonMmepoB U KOMNO3ULIMOHHbIX MaTepuanoB.

OcHOBHblE BUAObI OECTPYKUMMU: XMMUYECKad, TepMUYecKasi, TEpMOOKUCIUTENbHaS,
¢oTO- U MexaHnyeckasi. CTapeHne NonMMepoB. optoYecTb NOSIMMEPHBIX MaTepuanos.

TepmocTonkue nonumepsl. TemnepaTypHble XapakTepUCTUKM NONIMMepPoB. TepMo-
CTOMKOCTb U TEMSIOCTOMKOCTb, MeToAbl oLeHKN. OCHOBHbIE TUMbI TEPMOCTOMKMX NOSIMMeE-
poB. BrninsiHne CTpykTypbl 1 MONEKynsipHOM MacCbl HA TEPMUYECKME CBOMCTBA.

PU3NONOrM4YecKn akTUBHbIE NOSIUMEPDI.

Knaccudmkaumst nonmmepoB ¢ «COBCTBEHHOW aKTUBHOCTLIO» (HENTpanbHbIe, NOMn-
KaTWUOHHbIE, NMOSIMAHNOHHbIE, CUHTETUYECKME aHanorn HyKNenHoBbIX KACIOT U npeacTa-
BUTENW APYrnx TUMNOB).
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MonungucnepcHOCTb, MOMEKyNsipHas mMacca, CTeneHb nonumepusauun, Mornekynsp-
HO-MacCcoBOEe U MOMEKYISPHO-YUCINEHHOE pacnpefeneHne ofiMroMepoB 1 nonume-
poB. CTPYKTYPHO-XMMUYECKNE (POPMbI MONMMEPHBIX MOJSIEKYIT.

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

Oco6eHHOCTN MONEKYNSPHOro CTPOEHUSI NONMMEPOB. TMOKOCTb NMONMMEPHbLIX MOone-
Kyn. TepmoauMHammnyeckas U KuHeTudeckas rmbkoctb. Mogenu nonvmepHon uenwu:
cBOOOAHO-COYNEHEHHas!, C (PMKCMPOBAHHBLIM BaNeHTHbIM YrioM, ¢ PUKCUPOBAHHbLIM
BaneHTHbIM U 3aTOPMOXEHHbIM BHYTPEHHUM BpaweHunemM. CTaTUCTUYECKUA CerMmeHT
KyHa.

Kpuctannunyeckme nonumepsl. HaamonekynsapHasa CTpyKTypa KpucTanm4yeckux no-
NMMEepPOB: MOHOKpUCTannbl, pnbpunnbl, cheponuTbl.

AmopdHbie nonumepsl. Tpu U3NYECKUX COCTOSIHUSA: CTEKNoobpasHoe, BbICOKO3ANa-
CTUYECKOe N BA3KO-Teky4yee. [nactudpukaums nonmmvepos.

Peakunn obpasoBaHUs BbICOKOMOMEKYNAPHbBIX COEQUHEHUN: uenHasa u cTyneH4yartas
nonumepusaums. lNonvmepusaumsa n cononumepusaums: pagukansHasa, KaTMOHHas,
aHWOHHAA U MOHHO-KOOPAMHALMOHHAs, OCOBEHHOCTM yKa3aHHbIX NONMMepU3aLoH-
HbIX NpoueccoB. [Nonumepusaumnsa B pacTBope, B Macce, B CyCMeH3un, B aMySibCUU, B
TBEpaon dpase. TepMoanHamMuKka nonmmepumsauoHHbIX NMPOLLEeCCOB.

PagvkanbHas nonumepusaums n ee mexaHusm. CTpoeHMe MOHOMEPOB U CNoco6-
HOCTb MX K nonvmepwusaunmn, MeToabl MHUUMMPOBaHUSA. KuHetuka pagukansHoOW no-
nuMepusauumn U ypaBHeHME CKOpPOCTU nosiumepusaumn. BnusHue pasnuyHbix doak-
TOPOB Ha MONEKYNSAPHYIO MacCy U MOJSEeKynsipHO-MaccoBoe pacnpeaeneHve nosnu-
mepa.

PagvkanbHas nonuvepusaums. NoHATHE 0 AnnHe KMHEeTUYecKom uenu. MHrmbutopsbl
N perynatopbl pagvkanbHon nonumepwusauuun. Obpatumoe mHrmbmnposaHue. Pagu-
KanbHasa nonumMmepusauus npu rinybokux cteneHax npespalleHns. 'enb-adpdekT.
Cnocobbl npoBedeHns pagukanbHOM nonvmepusaunn: B Macce, pactBope, TBepaou
dase, B CycrneHansax. IMyrbCMOHHasa nonimmepmsaunsa n ee ocobeHHocTn. KnHetuka un
MeXaHU3Mbl 3MYJTbCUOHHOW NOSIMMEpPU3aLmn.

YpaBHeHue cocTtaBa cononumMmepa. KoHCTaHTbl cononnmMmepusaumm n nx gmusmnveckmni
cMbicn. CBA3b CTPOEHNA MOHOMEPOB C MX peakuUMOHHOM CMOCOBOHOCTLI. BrnsHue
cpeabl, AaesneHna n temnepatypbl. Cxema Q-e Andpes u MNpanca.

KatnoHHas nonumepusaums. PeakunoHHas cnocobHoCcTb MOHOMepOB. KaTtanusaTo-
pbl U cokaTanmsaTopbl. MexaHnambl npouecca. CKOpoCTb NPOLECCOB KATUOHHON Mo-
numepusauuun, BNuaHMe cpenbl U TemnepaTypbl HA KUHETUKY U NONUMANCNEPCHOCTb
obpasyrLmxcsa nonMvepos.

AHWOHHasa nonumepusauuns. PeakunoHHas CnocobHOCTb MOHoMepoB MexaHn3mbl
npouecca. ObpasoBaHMe aKTMBHOIO LIEHTpa, pocT U obpbiB uenn. CkopocTu ane-
MeHTapHbIX peakuun. CKOpOCTb Mpouecca aHWOHHOM MonuMepusauuun, BIUsIHUE
cpedbl U TeMnepaTypbl HA KMHETUKY M NOSIMAMCNEPCHOCTb 0BpasyroLnXcs nonvme-
poB. [NpumMepbl 06pa3oBaHNs «KMBbIX» NONIMMEPHbIX Lienen.

Katanunsatopsl Lurnepa-Hatta. NoHHO-KOOpAMHAUMOHHAA nonuMepusauus Ha nuTu-
eBblX kaTanusaTtopax. CtepeoperynspHble nofiMMmepbl U yCroBus Mx nonydeHuns. Me-
XaHU3M cTepeocneundunyeckon nonnmepmsaumnm.

MonunpucoegmHeHne. MexaHnam obpasoBaHUa MonnypeTaHoB, nonvkapb6amuaos U
3MNoKCcuAHbIX nonumepos. lNonvkoHaeHcaums: paBHOBeCHasi U HepaBHOBECHas. Tunbl
XUMUYECKUX peakuumn nonmkoHaeHcaummn. PyHKUMOHANIbHOCTL MOHOMEPOB, OfIUroMe-
pOB 1 ee 3HadeHne. PeakumMoHHasa cnocoBHOCTb PYHKLMOHANbHbIX rpymnn.
Xnmumyeckme npespalleHns nonumepos. MNonumepaHanornyHble npespalleHuns. Pe-
aKUMOHHAA CnocOBHOCTb (PYHKLMOHAMbHbBIX FPYMn MakpOMOSEKYSNT U HU3KOMOSEKY-
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NAPHbIX coeauHeHun. SPPeKTbl Lenu u cocegHen rpynnbl, KOHPUrypaumoHHbIe n
KOH(bopMaunoHHbIe adbdekTbl. Mogndukaums Lennonossl.

O6pasoBaHne HeNMHENHBbIX U ceTyaTbIX NonNnumMepoB. Peakunn CTpyKTypupoBaHus no-
nMMepoB U UX 0cobeHHOCTU. VI3MeHeHne CBOMCTB NONMMEPOB B pe3yribTaTte CTPYKTY-
pupoBaHus. MexmonekynspHole peakumm n obpasoBaHue TpexXMepHbIX ceToK. Peak-
UUKn NpucoemHeHus, oTwwenneHs n nsomepusaumm. BHyTpumonekynsipHble npespa-
LLeHUns.

BynkaHusaumMoHHbIM Npouecc. HecepHaa n cepHada BynkaHusauus. BynkaHusaumsa
Kay4yKoB, akTMBaTopbl N yckoputenu. MexaHnam npotecca.

dunsnonornyeckn akTuBHble nonumepsl. Knaccudukauma nonmmepoB ¢ «COOBCTBEH-
HOW aKTUBHOCTbIO» (HENTparbHble, MONMMKATUOHHbIE, NOSIMAaHUOHHbIE, CUHTETUYECKNE
aHarnoru HyKIeMHoOBbIX KACIOT U NpeacTaBuTenn apyrux TUnos).

TepmocTorkue nosiMMmepbl. TemnepaTypHble XapakTepucTUKM NosiMMmepoB. Tepmo-
CTOMKOCTb W TENNOCTONKOCTb, MeToAbl oueHKN. OCHOBHbIE TUMbI TEPMOCTONKUX MNO-
numMepoB. BnusHue CTpyKTypbl U MONEKYNSAPHOM MacChl Ha TepMUYeCKne CBOMCTBA.
[ecTpykunsa nonMmepoB U KOMMO3ULMOHHbLIX MaTepuanoB. OCHOBHble BuAbl [e-
CTPYKUUKN: XMMUYECKasi, TepMunyecKkasa, TepMOOKUCIUTENbHANA, (POTo- U MexaHuye-
ckas. CtapeHune nonumepos. 'optovecTb NONIMMEPHbLIX MaTepuarnos.
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Mpodunb (cneunanbHocTb) 02.00.21. XuMua TBepporo tena

OOLmMe NonoXxeHus.
XvMusi TBEPAOro COCTOSIHMS Kak pasgena xummuyeckon Hayku. OcobGeHHOCTM CTpoe-

HUS U CBOMCTB TBEpPAbIX BellecTB. Knaccndukaumsa TeepabiX BELLECTB.

CTpOeH ne TBepAabiX BeLlecCTB.
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CummeTpus KpucTannuyeckon peletkd. Kpucrtannorpadguyeckune npocTpaHCTBEH-
Hble rpynnbl cUMMeTpuK. Beibop 1 TuUnbl anemeHTapHbIX s4eek. MonekynspHble Kpuctan-
nbl. Kpyctannbel ¢ MOHHBbIMW U KOBaneHTHbIMK pelleTkamu. Mpasuna MonuHra. Metannbl 1
cnnasbl. IHTepMmeTannuyeckne coeanHeHus. Kpuctannel ¢ y4acTMeM BOOOPOOHbIX U BaH-
Aep-BaanbCoBbIx cBsA3en. Pasamepbl aToMOB unm noHoB. KoopanHaunoHHbIe Ymcna.

Apxutektypa kpuctannoB. Crnocobbl opraHm3aumm cTpyktyp. CTPYKTypbl C rekcaro-
HanbHOM N KyOnyeckon NAOTHENLWNMM ynakoBkaMu. TeTparoHanbHas ynakoBka. [ledekTbl
yrnakoBOK, nonutunuam. [lonuagpuyeckoe onuvcaHue KpucTanimyeckux cTpyktyp. Wso-
Mopduam. Hanbonee BaxHble CTPYKTypHble TuMbl. CTpykTypbl kameHHon conn (NaCl) u
xnopuaa uesus (CsCl), cpaneputa u Bopumta (ZnS), dnooputa (CaFz) n aHTudnoopu-
Ta (Na20). CtpyktypHble Tunbl apceHnaa Hukens (NiAs), nogmaa kagmus (Cdl2) n pytmna
(TiO2). CTpykTypHble Tunbl NnepoBckuTa (CaTiO3) n wnuHenn (MgAl204).

TBepable pacTBopbl. I30BaneHTHOe 1 reTepoBaneHTHoe 3amelleHne. HectexnmomeT-
pUYHbIE COeANHEHMS.

CtpykTypa amopdHbIX TBepAblx Ten. PyHKUMS pagnanbHOro pacnpeaeneHnsa aTo-
MoB. CoBpeMeHHble Modenu CTpykTypbl. KBasukpuctannbl. HecopasmepHble CTPYKTYpbl.
CTpyKTypa Xnaknx Kpuctannos.

Xumunyeckas cBA3b U NIEKTPOHHOE CTPOEHME TBepAbIX BeLeCTB.

Tunbl XMMMYeckon cBs3M B TBEpAOM Terne. BaH-gep-BaanbCcoBO B3aMMOAEWNCTBME B
MOJMEKYNSPHbIX KpUcTannax, knatpatbl. loHHaa mogernb CTPOEHUst KpUCTannoB, KOHCTaH-
Ta MagenyHra, aHeprus MOHHOW peLleTKW. 3anpeLleHHas

30oHHaga cTpykTypa kpuctannoB. Ob6pa3oBaHMe 30H B pe3ynbTaTe nepekpbiBaHUsA op-
butanen. YposeHb ®epmun. Xumunyecknit noteHuynan. BaneHTHasa 30Ha, 30Ha, 30Ha NpPoOBO-
anmocTtn. Metannbl n gnanekTpukn. CoGCTBEHHbIE U NPUMECHbIE MOMYNPOBOAHUKN. DNekK-
TPOHHasA N AblpoYHasa NPOBOAMMOCTb. HaHOCTPYKTYpbl, 06 beMHbIE KnacTepbl.

PeanbHasa cTpyKTypa KpUcTannosB.

HedekTbl. COBCTBEHHbIE TOYeYHble AedeKTbl. TepMoanHammyeckme npuynHbl obpa-
30BaHNA ToYeuHbIX gedektoB. dedekTbl no LWoTTkn n ®peHkento. NprmMecHble ToYeYHble
aedekTbl. KBasmxnmmuyeckass Moaenb OnucaHus paBHOBECUSI TOYEYHbIX aedbekTos. Bnus-
HWe ToYeYHbIX Ae(EeKTOB Ha CBOMCTBA HEOPraHNYECKNX BELLECTB.

Andbdysmsa B TBepabix Tenax. OCHOBHble MexaHu3Mbl camoanddysun. Koadduum-
eHT andbdyanmn, aHeprna aktusauum anddysun. Qudpdysms, obycrnoBneHHas rpagneHTom
KOHUEHTpauumn, 3akoHbl ®uka. Ouddy3na TodeyHbiX OedeKTOB B 3fEKTPUYECKOM More.
YpaBHeHne HepHcTa-OnHwrtenHa. MeTtoabl uccnegosanunsa auddysmn. MloHHaa nposoau-
MocTb. [MogBMXHOCTb, YMCna nepeHoca. TemnepaTypHas 3aBMCUMOCTb MOHHOW MPOBOAM-
mMocTn. CobcTBEHHAs 1 NpuMecHas NpoBOAUMOCTb.

Aduncnokauumn B KpucTannax, OCHoBHble Buabl. [lpupoga Aaucrnokauun. [BwxkeHue
ancrnokauun. BnvsHue gucnokauui Ha CBOWCTBA KPUCTansoB. OKCNepUMEHTarnbHblE Me-
TOAbl UCCNeaoBaHNS ANCOKaLNA.

[BymepHble gedekTbl. OnemeHTbl Kpuctannorpadgpum noBepxHocTn. OcobeHHOCTU
CTPYKTYpbl. PONb NOBEPXHOCTU B XMMUYECKNX peakumnsax TBepablx Ten. Ponb COOTHOLWEHMSA
06beM-NOBEPXHOCTb B CBOMCTBax TBepablx Ten. Obwme ocobeHHOCTM XMMUKM TBEpAbIX
HaHOpPa3MepHbIX YacTuL. DKCNepuMeHTarnbHble MeToAbl N3y4eHUs1 MOBEPXHOCTH.

da3oBble Nnepexoabl B TBepAbIX BelecTBax.

TepmogmHammnyeckas knaccudpukaumsa gasoBbix nepexogoB. CTabunbHble 1 mMeTa-
ctabunbHble ¢asbl. [NpencraBneHne das3oBbiX NEPEXOAOB Ha AMarpammax COCTOSAHUA.
CTpyKTypHble M3MeHeHMst nNpu a3oBbiX nepexopax. IsMeHeHusi CTPYKTypbl C POCTOM
Temnepatypbl U gasneHus. MapteHcuTHble npeBpalleHna. MexaHmambl a3oBbiX nepe-
xonoB. KnHeTnka asoBbix nepexonoB. CkopocTb 3apoabiweobpasoaHnsa. Obuwas cko-
pOCTb MpeBpalleHnsi, ypaBHeHne ABpamu. PakTopbl, BAUAIOLWME HA KMHETUKY (Pa30BbIX
nepexonoB. MapTeHcuTHble NpeBpalleHus. MNMepexoabl Tvna nopsaok—~oecnopsaok.

Xumunyeckume peakumm TBepAbiX BelecTB.



TepMmoguHaMmnyeckne OLEHKM BO3MOXHOCTU MPOXOXAEHUS XUMWYECKUX peakumn C
yyactmem TBepAbiX Terl. CKOpOCTb reTeporeHHbIX XMMWYECKUX MPOLIEeCCOB C y4acTuem
TBEPAbIX Ten. AnemMeHTapHble KMHeTU4Yeckue ctagumm npoueccoB. Ponb macconepeHoca.
3apogblilweobpasoBaHmMe B npoueccax, ConpoBoXxaarowmxcsa obpasoBaHneM TBepPAbIX
NpoaykToB. TepmoanHamuka popmmpoBaHus HoBoW dhasbl. KpuTuyeckoe nepecbilieHue,
KpUTu4ecknin 3apoabill. KnHetnka obpasoBaHus U pocTa 3apoAbilLen.

Knaccudumkauma xuMmnyecknx reteporeHHbIX npoueccoB C yvyactnem TBepabix das.
TepmMmnyeckoe pasnoxeHue Teepablx a3 ¢ obpasoBaHMeM NPOAYKTOB B pasfnU4YHbIX da-
30BbIX COCTOSHUAX. Pacnag TeBepablx pacTBOPOB MO CNMHOA4ANbHOMY MeXaHU3My U Mexa-
HWU3MYy pocTa 3apofbiwen. Peakumn 1Bepaada asa - tBepaada asa, Teepaas dasa - ras,
TBEpAAasa pasa — XKMAKOCTb. [Mpumepsbl.

OcCHOBHble (hbaKkTopbl, BANAIOLLME HA pPeaKLMOHHYK CNnocoBHOCTb TBepablX Ten. Porb
npumecen n AegekToB. XMMUYecKMe peakumm Ha nosepxHocTu. MeTtoabl ynpasreHus
pasBMTMEM MPOLIECCOB C y4acTueM TBepablx Ten. HeTtepmuyeckne cnocobbl NOBbILEHWS
peakUuMOHHOM CnocoBHOCTU TBepAbIX Ten: hoToxmmmuyeckne, paamaumoHHO-XMMNYECKME,
MexaHuyeckue n ap.

CuHTe3 TBepAbIX BelwecTs.

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

CuHTes nytem TBepaodasHbix peakumin. Kpuctannusaumst u3 pactBopoB M pacnna-
BOB. Mcnonb3oBaHune asosbix guvarpamm. Kpuctannusauma ns naposon ¢asbel. [vapo-
TepMarnbHble MeTodbl CUHTe3a TBepAblX BellecTB. BolpawmBaHne moHokpuctannos. O6-
lne KnHetudeckne ocobeHHocTn. MexaHuamMbl pocTa Kpuctannos. [MonyyeHne TBepabix
BELLECTB B BUAE TOHKUX NITEHOK.

Kepamuka. Cnocobbl nosnyvyeHus TBepablXx aMOp(HbIX BellecTB U ctekon. Metoapl
nony4yeHnsi B HAaHOpa3MepHbIX TBepAbIX as.

MeToabl uccnegoBaHuA.

MeToabl U3ydeHUss KpUCTannmMyeckoro CTpoeHus Teepabix Ten. Audpakuma peHTtre-
HOBCKUX ny4yen. 3akoH bparra, pacyeT MeXnNOCKOCTHbIX paccTtosHur. MeTon nopoLlka,
Hay4Hble OCHOBbI N NpuMeHeHne. Metop NMHbe. NHanumMpoBaHue peHTreHorpamm. NaoeH-
TUPMKaLNA BELLLECTB NO PEeHTreHorpaMmmam, peHTreHoa3oBbIN aHanms.

ONEKTPOHHAas MUKPOCKOMMUSA: MPUHUMMBLI U BO3MOXHOCTM PacTPOBOW 3NEKTPOHHOM
MUKPOCKOMUN, MNPOCBEYMBaloOLLas 3NEKTPOHHAA MMUKPOCKOMUA, 30HOO0Bas MUKPOCKOMUA.
CnekTparnbHble MeToabl: BUAbI, MMPHLMMBI, BO3MOXHOCTMW.

MeTogbl onpegeneHns XMMWYEeCcKOro coctaBa. XMMUYECKUA 3NIEMEHTHbIA aHanms.
PeHTreHodnyopecueHTHbIM aHanun3. JlokanbHbIA peHTreHocneKkTpasbHblA aHann3, macc-
CrekTpoMeTpuyeckme MeTobl, aTOMHO-3MUCCUOHHAA CMEKTPOCKOMMSI.

MeToabl nccneaoBaHMs XMMUYECKOTO U 9fIEMEHTHOrO CocTaBa NOBEPXHOCTMW.

VccnenoBaHust TepMUYECKMX CBOMCTB BELLECTB. TepMorpaBMMeTpUYeckuin aHanua.
AnddepeHumanbHO-TepMUYeckun aHanua n anddepeHunansHas CKkaHupylowasl Kano-
pumeTpna. OCHOBHbIE METOAbI UCCESOBaHUS INEKTPUHECKUX U MArHUTHbLIX CBOUCTB.

TBepaodasHble maTepuansbl.

MonynposoaHukn. Knaccmndukaumsa nonynpoBOAHUKOBLIX MaTepuasnos. [JUaneKkTpuKu.
Xnmuyeckas u usndeckas npypona OuManekTpukos. HaBeaeHHas U CNOHTaHHAA nonapu-
3auma. CerHeToaneKTPUKK, MMPOINEKTPUKM U MbE30IANIEKTPUKM.

MarHuTHble maTepuanbl. PyHKUMOHaNbHbIE NapameTpbl. Knaccugukauna MarHUTHbIX
MaTepuanos, OCHOBHbIE CTPYKTYpPbl M CBOMCTBA (MeTansbl U cinaBbl, OKCUAbI NEPexXoaHbIX
MeTannoB, LWNWUHENW, rpaHaTtbl, NEepPOBCKUTHbI, rekcagepputbl). Obnactn npumMeHeHus,
B3aMMOCBS3b CTPYKTYpPbl 1 CBOUCTB.



OnTtunyeckne matepuansl. JIIOMUHECLEHTHbIe MaTepuanbl U nioMUHodopsl. Pocgo-
pecuupyome matepuansl. TBepaoTeNbHble NCTOYHUKN Nas3epHOro uanyyeHnsa (pyouHo-
BbIi 1 HEO4MMOBBIV Nasepbl).

CeepxnpoBsogdawmne matepuvansl. TpaguunoHHble (MeTannbl U MHTepMeTannuabl) K
BbICOKOTEMMEpPaTypHble (OKCUAbl) CBEPXMPOBOAHUKN.

Tyronnaekve maTtepuansl. MeTannbl 1 cnnasbl, oKcuAabl, kKapbuabl, 6opuabl, HATPK-
Abl, cunuumabl. KoMNosuumMoHHble MaTtepuarnsl, ux Knaccudukaumss 1 MeTogonorna co-
3gaHusa. Metanncogepxalume KOMMO3MLMOHHbIE MaTepuansl.

AmopdHble maTepuanbl 1 ctekna. dakTopsbl, Bvstowme Ha cteknoobpasoaHue. Ok-
CUOHblE W XanbKOreHWaHble CTekna. JnekTponpoBoasiwue crekna. MeTtannmyeckue crek-
na. Cteknokepamuka. XXngkue kpuctanmnol.

BuomaTepunanoi.

Bonpochkl K 3K3aMeHy:

1. Xumua TBEpOoro tena kak pasgen xmmudeckon Haykm. OCOBGEHHOCTM CTPOEHMSA U
CBOWCTB TBepAbIX BewecTB. Knaccudukaums TBepablx BeLEeCTB.

2. CtpoeHne TBepablx BewecTB. CuMmeTpus Kpuctannuyeckon pewetku. Kpuctanno-
rpacmyeckne NPOCTpPaHCTBEHHbIE rPYNMNbl CUMMETPUMN.

3. Apxutektypa kpuctannos. CTpykTypa amopHbIX TBepablx Ten. CoBpeMeHHble Moae-
NN CTPYKTYpPbI.

4. Xumunyeckasa CBA3b U INEKTPOHHOE CTpOeHue TBepAblX BeLLecTB. TuMbl XMMUYECKOM
CBA3M B TBEpAOM Terne. 30HHasA CTpykTypa Kpuctannos. Obpa3oBaHne 30H B pe3yrib-
TaTe nepekpbiBaHus opbutanen. YposeHbo Pepmu. XMMUYECKUA NoTeHUman.

5. [HedekTtbl. [dedekTroobpasoBaHne U HECTEXMOMETPUSA KpUCTAnnoB. TepMoanHammnye-

CKMe MpunYMHbl 06pas3oBaHNs TOYEYHbIX AedEKTOB.

[Auncrnokauum B KpUcTanmnax, OCHOBHble BUAbI. [1pypoga gucrnokauun.

[BymMepHble aedekTbl. ANeMeHTbl KpucTannorpadun NnoBepxXHOCTH.

Onddysuns B TBepabix Tenax. OCHOBHbIE MexaHn3Mbl camoanddyamm. KoapdpuumeHt

anddysum, aHeprna aktusauum guddysumn. duddysunsa, obycnosneHHas rpagueHTom

KOHLeHTpaLnn, 3akoHbl duka.

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

10. Pornb NOBEPXHOCTN B XMMUYECKUX peakunsax TBepAblX Ten. JKCnepuMeHTanbHble Me-
TOAbl U3y4eHnsa nosepxHocTn. ObLme 0CobEHHOCTU XUMUN TBEPAbIX HAHOPAa3MeEPHbIX
yacTuu,.

11. TepmoguHammnyeckasa knaccuukauus dasosblx nepexodoB. MexaHusmbl (ha3oBbIX
nepexonoB. KnHeTtuka gpasoBbIx Nepexoios.

12. MeToabl CUMHTE3a KepaMunyecKnx mMartepuanos, TBeEpAbIX aMOP(HbLIX BELLECTB U CTe-
Kon.

13. OCHOBHblEe TUMbl KOHOEHCUPOBAHHLIX (Pa30BbIX AuarpamMm OBYXKOMMOHEHTHbIX CU-
cteMm. Ncnonb3oBaHne a3oBbix Anarpamm ansa Bblibopa ycrnoBuni cMHTE3a Martepua-
noB.

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

15. MeToabl U3y4yeHUs1 KpUCTanIMYEeCKoro CTpoeHus Teepablx Ten. Odudpakumna peHtre-
HOBCKUX nyyen. PeHTreHoda3oBbI aHanms.

16. PacTtpoBasi 1 npocseyMBatoLLast 3NeKTPOHHAss MUKPOCKOMUS: MPUHLUMUMBI U BO3MOXHO-
cTn

17. MeToabl uccrneaoBaHNA XMMUYECKOro 1 3fIEMEHTHOrO cocTaBa NOBEPXHOCTU: pu3nye-
CKME OCHOBbI 1 BO3MOXHOCTU

© N



18. MeToabl uccrnegoBaHNa TepMUYECKMX CBOWCTB BeLecTB. TepmorpaBUMETPUHECKUN
aHanus. JudpdepeHunansHO-TEpMUYECKUA aHann3 n gnddepeHumansHas CKkaHupy-
oLasa KkanopmmeTpus.

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

20. CeepxnpoBofslmne maTepuansl. TpaguLMOHHbIE U BbICOKOTEMMEPATYPHbIE CBEpPX-
NPOBOOHUKMN.

NuTepatypa:
1. daxnbmaH b. Xvmua HOBbLIX MaTepuanoB U HaHoTexHosioruu. OonronpygHbin: [
«MHTennekt», 2011. — 464 c.
2. CTpykTypHasa HeopraHudeckas xumua / Y. Mionnep ; nep. ¢ anrn. A.M. Camonnoga,
E.C. Pembesbl; nog pea. A.M. Xosuea. — [lonronpygHbin : Mutennekt, 2010. — 351 c.
3. Owbun M., xoHc [. KOHCTpyKUMOHHbIe MaTtepuanbl. [JonronpyaHbii : WHTennekxT,
2010. -672 c.
Bect A. Xumunga tBepgoro tena. Teopua n npunoxernuna. T. 1, 2. M.: Mup, 1988.
Pao Y.H.P., lNonanakpuwHaH [X. HoBble HanpaBneHna B xumum tBepaoro tena. Ho-
Bocmbupck, 1990.
TpeTbakos KO.[. TeepgodasHble peakuuun. M., 1978.
Aparo P. ®dunsnyeckne metoabl B xumum M: Mup, 1981.
Kperep ®©. Xumna HecoBepLleHHbIX kpucTannos M.: Mup, 1969.
ductynb B.U. dusmnka n xumna teepgoro tena. T. 1,2. M, 1995.
. Yannc A. CTpykTypHas HeopraHudeckas xumus. T. 1—3. M.: Mup, 1987 - 1988.
. KoBTyHeHko [1.B. ®usmyeckan xumusa tBepgoro tena. Kpuctannel ¢ gedekrammn. M.,
1993.
12. Xykosckunn B.M., lNMetpoB A.H. BBeaeHne B xumuto tBepgoro tena. CBepanoBck,
1978.
13. YeboTtunH B.H. dusnyeckasa xumuna tBepgoro tena. M.: Xumusa, 1982.
14. I'y6aHoB B.A., Kypmaes 3.3., MiBaHoBckumn A.Jl. KBaHTOBasa xumus TBepgoro tena. M.,
1984.
15. CmunpHoB B.M. Xumusa HaHoCcTpyKkTyp. CHHTE3, cTpoeHue, ceonctea. Cl16., 1996.
16. ®enby A. AMopdHbIe 1 cTeknoobpasHblie HeopraHnyeckune Teepable Tena. M., 1986.
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KOHTpONbHO-U3MepuTenbHble MaTepuanbl BCTYNUTENbHbIX UCNbITAHUA B acnupaHTy-
py coaepaTt Tpu Bonpoca: nepsbi BOMNPOC Mo 0bLen Xxmumnmn, BTOPON 1 TPETUA BONPOCHI
no nporpammam npocunsa (cneymansHOCTN) n3 Yncna 20 BONPOCOB NPUBEAEHHbLIX NOcne
3TUX NpOrpamm.

KpMTepMM OLIeHKWN 3HaHUN npeTeHAeHTOB Ha NOCTynJieHne B aCnupaHTypy

Bannbl Kputepui oLeHkn

80 -100 1. OTBeT rpaMoTHbIA, NONHbIK. OTBETblI M3narakTCs JOrM4HO,
nocrnegoBaTenbHO U HE TPeBbYHT AONONMHUTENBHbLIX MOACHEHWUA.
2. [leMoHCTpUpyoTcs rnybokne 3HaHus OUCLMMMANHBI cneumans-
HOCTW.

3. [daHbl 060CHOBaHHbIE OTBETbI HA AOMOSIHUTESNbHbLIE BOMPOCHI
KOMMCCUN.

4. OTBETbl XOPOLWO apryMeHTUpOBaHbI, NP OTBEeTax MCMNoSb30-
BaHbl 3HAHWUSA, NPUOBPETEHHBLIE paHee.

5. B oTBeTax 4eTko MposBNSI€TCA CNOCOBHOCTb K mccrnenoBa-
TeNbCKOW OEATENbHOCTW.

60 — 80 1. OTBET rpamMoOTHbIN, OTBETbLI HA NOCTaBfIEHHbIE BOMNPOCHI B OU-
fieTe u3nararTcs CUCTEMATU3NPOBAHO U nocnefosaTenbHO, o4-




HakKo TpPeObylT NOACHEHUN.

2. [leMoHCTpupyeTCa yMeHNe aHannanpoBaTb MaTepuar, OgHaKko
He BCe BbIBOAbl HOCAT apryMEHTMPOBAaHHbIA U AOKa3aTesbHbIN
Xapakrep.

3. MaTepuan nanaraetcsa yBepeHHO, B OCHOBHOM MpaBWibHO Aa-
Hbl BCE OnpeaeneHnst U NOHATUS.

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

5. [aHbl HenosnHble OTBETbI Ha AOMOSIHUTENbHbIE BOMPOCHI KO-
Muccuu.

6. B oTBeTax nposiBnseTcs onpeaeneHHas cnocobHOCTb mccne-
A0BaTeNbCKON AeATENbHOCTH.

40 - 60 1. OTBET B LENOM rpamMoOTHbIN, HO AOMNYCKAaTCA HapyLlleHUsa B
nocrnegoBaTenlbHOCTU U3NOXEHNA NPU OTBETE.
2. [leMOHCTPUpPYIOTCA NOBEPXHOCTHbIE 3HaHWUA AUCUUMNIWH crhe-
LUnanbHOCTH.
3. NmetoTcsa 3aTpygHeHUs C BbiIBOAAMM.
4. OnpegeneHns U NOHATUSA gaHbl HEYETKO.
5. [laHbl OTBETbI HE Ha BCe AOMOMHUTENbHbIE BOMPOCHI KOMMUC-
cun.
5. HaBbiku nccnepoBaTenbCKOW OeATEeNbHOCTU MpeacTaBreHbl
cnabo.

MeHee 40 1. OTBET HerpamoTHbIN C NPUHLMNManbHbIMK ownbkamn. MaTte-

puan wusnaraetcs HenocrnenoBaTernbHO, COMBYMBO, He Mpea-
CTaBnsieT onpeaeneHHon CUCTeMbI 3HaHWI MO AUCUMMIMHE.

2.He paHbl 0TBETbI HAa AOMONHUTENbHbIE BOMPOCHI KOMUCCUW.
3.[onylueHbl rpybble oWnbKM B onpeaeneHnsx 1 NoHATUSIX.
4.0OTCyTCTBYIOT HaBblKM1 UCCIEA0BaTENbCKON AeATENbHOCTH.




