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IIporpaMma BCTYNUTENBHOTO MWCIBITAHUS [0 HAIPABIEHUIO IOATOTOBKU
04.04.01 Xumus (Marucrepckas nporpamma: XuMus) IpHU [IpUEMe Ha 0OyuYeHHUE
[0 TporpaMmMaM MarucTpaTypel pa3paboTaHa Ha XHUMHYECKOM (akyJbTeTe
®I'bOY BO «/lonI'Y» B COOTBeTCTBHM CO CIEAYIOIIAMH HOPMATUBHLEIMH
JNOKyMEHTaMHu:

- ITopsmox npuema Ha oOydeHue MO 00pa30BATENbHBIM MPOrpaMMam
BBICILIEr0 00pa3oBaHUs — MporpaMMamM OakajaBprara, IporpaMMaM CIIEUATUTETA,
IporpaMMmaM MarucTpaTypbl, YTBEpKACHHbIM NpukazoM MwuHoOpHayku Poccuu
ot 21.08.2020 Ne 1076 (c U3BMEHEHUIMN),

= OcobenHoct  mpuemMa  Ha  oOydeHMe B OpraHU3alMy,
OCYLIECTBIISIONINE  OOpa3oBaTEeNbHYIO  JAEATENBHOCTh, [0  MporpaMmmam
OakanaBpuarta, NporpaMMaM CIeLHanuTeTa, MPOrpaMMaM MAarucTpaTypbl U
nporpaMmaM IOJArOTOBKM Hay4YHO-NEJAarorMyeckKux KaJpoB B aclHUpaHType
(ambIOHKTYype), IpeIyCMOTPeHHbIe YacTssMu 7 U 8 crathu DenepanbHOro 3aKoHa
or 17 deppana 2023 r. No 19-®3 «O6 0coGeHHOCTSX NMPABOBOIO PEryIHPOBAHHS
OTHOLIEHUH B cpepax oOpa3oBaHUs U HAyKH B CBSI3M C NMpUHATHEM B Poccuiickyro
@enepannto  Jlonenkoit  Hapoxnoit Pecmy6Gnuku, Jlyranckoii HapomgHoii
Pecny6nmku, 3amopoxckoit obnactu, XepcoHCKOM 00nacTd U 0Opa3oBaHHEM B
coctaBe Poccuiickoii ®enepauuy HOBBIX CcyOBekTOB — JloHeukoi HapomHoit
PecnyOnuku, Jlyranckoii Hapomnoit PecnyGmukm, 3amopokckoil o6macTy,
XepcoHCKOM 001acTH U O BHECEHMU HU3MEHEHUI B OT/eNbHbIE 3aKOHOAATeIbHBIE
akThl Poccuiickoit ®enepauny, yTBepkaeHHbIe npukazoM MuHoGpHayku Poccun
ot 01.03.2023 Ne 231;

- IlpaBuna mnpuema B (enepanbHOe TOCYNapCTBEHHOE OFOIKETHOE
obpaszoBarenbHOe ydpexaeHue BBICILIETO oOpa3oBaHuUsI «JloHeukui
roCyJapCTBEHHbI YHUBEPCUTET» Ha 00ydeHHe 0 00pa30BaTeIbHBIM IPOrPaAMMaM
BBICLIEr0 00pa3oBaHus — IporpaMmam GakanaBpuaTa, IporpaMMaM CIIeLUaITeTa,
nporpaMMam mMaructpartypsl B 2023 rony;

= QepnepanbHbli  rOCyapCTBEHHBIM  00pa30OBaTe/bHbIM  CTaHAApT
BBICIIETO OOpa30BaHMUs - MAarucTpaTypa [0 HalpaBIeHUIO MOAroToBKU 04.04.01
XuMHusl, yTBEPKAE€HHbIH Nprka3zoM MunoOpHayku Poccuu ot 13 mroms 2017 r. Ne
655 (c u3MeHeHUAMU);

= OcHoBHas 00Opa3soBaTeNbHas NPOrpaMMa BBHICHIEr0 OOPa30BaHUS IO
HanpasjeHUIo noarotoBku 04.04.01 Xumus (Maructepckas nporpamma: Xumus).

PazpaboTuuku nmporpaMMsi:

AnemacoBa AnTonnHa CepreeBHa, 3aB. KaQelpoli aHATUTUUECKOH XHMHH,
I-p XHMM. HayK, rpodeccop. @?LM/-—;-

bapanoBa Okcana BHKTOpOBHa, 33B. kadenpoii GHOXMMHUM U OpPraHHYEcKOi
XMMHH, KaHJ. XUM. HayK, TOLEHT. ‘\ﬂ // ﬂ

SI6noukoBa Haranes Bacunbesfia, 3as. Kagenpoil HeopraHU4YeCcKoOl XMMUH,
KaH/. XUM. HayK, IOUEHT. F#pr/ "

Muxaneuyk Brnagumip Muxaiinosuu, 3as. Kadeapoit GpU3HYIECKONH XMUMUH,
J-p XUM. HayK, podeccop.



ITporpamMma yTBepXkIeHa Ha 3acelaHMM Y4YEHOro COBeTa XMMHYECKOro
daxynbrera ot 09 peppans 2024 r., npotokosn Ne 1.

—

Jlexan xumMudeckoro ¢akyjibTeTa, [7

KaHJl. XUM. HayK, JOLIeHT baxtun C.I'.
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1. OBHIUE MMOJIOKEHUA U NOPAJOK ITPOBEJAEHUSA
BCTYIIMTEJIBHOI'O UCIIBITAHUSA

Hacrosimas TlporpamMma mpenHaszHadeHa Jjisi MOJATOTOBKH aOUTYPUEHTOB K
cllauye BCTYMUTEJIBHOIO HCIBITAHUS 0 MPO(PUIBHOMY MpeaMeTy s MpueMa Ha
oOydeHHe Mo 00pa30BaTeNbHONW MpOrpaMMe MAarucTpaTypbl Ha HarpaBlICHHUE
noaroroBku 04.04.01 XumMus Ha OYHYIO M OYHO-3a0YHYIO (hOpMY OOyUCHHUSI.

Llenpro0 BCTYNUTEIbHOTO UCTIBITAHUS SBISIETCSI U3BMEPEHUE YPOBHS BIAJCHUS
3HAHMSIMHU, TIOJIyYEHHBIMH MO MpeAplaylied oOpa3oBaTeabHON MIporpamme
NOCTYIAIIIUMH B MarHCTPaTypy B paMKax KOHKYPCHOIO 0TOOpa i1 00y4eHus 10
00pa30BaTEeNbHON MPOTPaMME MATUCTPAaTyphl IO HAMPABICHUIO TOJATOTOBKHU
04.04.01 Xumus.

JIuua, nMeronue IUIIoM OakaliaBpa (CHEIMaaInucTa) U KEeJarllue OCBOUTh
MarucTepcKyr mnporpamMmy Mo HampabieHuto noaArotoBku 04.04.01 Xumwus»,
JIOJDKHBI Ha BCTYIUTEIBHBIX HUCIHBITAHUSIX IO JUCHMUIUIMHE XUMHUS» TOKa3aTh
CJIEIyIOIME KOMIIETEHIIUU:

— CIHOCOOHOCTh HCIIOJIB30BATh IIOJyYEHHBIE 3HAHUS TEOPETUUYECKUX
OCHOB (pyHIaMEHTAIbHBIX Pa3/I€JIOB XUMHUU MPU PEIICHUN NPOo(heCcCUOHATBHBIX
3a/ay;

— BJIQJICHUE OCHOBHBIMU CHHTETHMYECKUMH W  AHAJIUTHYECKUMU
METOIAMH MOJTYYEHUS U UCCIIETOBAHNS XUMUYECKHUX BEILIECTB U PEAKLUN;

— BIIQJICHUE CUCTEMOU (PyH/IaMEHTAIbHBIX XUMUYECKUX TIOHSTHI;

- CIIOCOOHOCTh MPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI U
3aKOHOMEPHOCTH pPa3BUTHs XUMHUYECKONM HAayKdu NpH aHaIW3€ MOJYyYEHHBIX
pE3yJIbTATOB.

BerynurensHoe ucCHbITaHWE MPOBOAMTCS B (popMe TecTa B IMUCBMEHHOM
BUJI€ B OYHOM (OpMe WM C HUCIOJIB30BAHUEM AUCTAHIIMOHHBIX TEXHOJIOTHIA.
Bpemsa tectupoBanust — 120 munyr. Tect Bkmrowaer B cedst 50 Bompocos,
MOJATOTOBJIEHHBIX B COOTBETCTBUM C MPOrPAMMON BCTYMHUTEIBHOIO UCIBITAHUS B
MarucTparypy, U COJAEP>KUT TECTOBbIE 3aJlaHUsI OTKPBITOM M 3aKpBITOM (POpPMBI, a
TaK)K€ 3a/IaHMs HA YCTAaHOBJIEHUE COOTBETCTBHS.

TectoBble 3amaHus mpenycMaTpuBalOT OTBET B Buae OykB, 1udp,
nocyenoBaTenbHOCTH Up, KoMOuHaImi 1udp ¢ OykBamu wim ¢pa3, KOTOphIE
HEOOXOJMMO 3alucaTh B JIMCT OTBETOB YCTAaHOBJIEHHOTO o0Opaslia HamlpOTHB
HOMEpa 3a/1aHud. JINCT OTBETOB 3alOJHAETCA PYYKOM CHHETO MJIM YEPHOTO LIBETA,
Ha TUTYJHHOM JIMCTE OJIaHKa OTBETOB (PUKCHpPYETCS HOMEp BapHaHTa MHCbMEHHOM
paboThI.

Kaxxnplii mpaBuiIbHBIA OTBET Ha BOIPOCHI TECTa OLIEHUBAeTCs B 2 Oaia.
[lonydyennsie abutrypueHToM Oamiasl nepeBogutTcs B 100-0amibHyl0 KAy
OLICHMBAHUS 3HAHUM.



2. OCHOBHOE COJAEP/KAHUE ITPOI'PAMMBI BCTYIIUTEJBHOI'O
HUCIIBITAHUA

Pa3zoen 1. «Obwas u neopeanuueckas xumus. Kpucmannoxumusiy»

OcCHOBHbIE TIOHATHA MW 3aKOHBl XUMUU. OCHOBHBIE TOHSATHS XHUMHH.
OcHoBHBIE 3aK0HBI XUMHUU. CIIOCOOBI BhIpaXKEHUST KOHIIEHTpaluu dactuil. Kiaccsl
HEOPTaHWYECKUX  COCAMHEHWH, WX CBOMCTBA M  CIOCOOBI  TMOJy4YCHHUS.
OxucnurenbHO-BOoccTaHOBUTENBHBIE peakiuu (OBP) u HOHHBIE ypaBHEHHS
peaKunil.

Crpoenue artoma. JlOKBaHTOBOXMMHYECKHE Mojaeau aroma. (OCHOBBI
KBAaHTOBOM MeXaHUKH, ypaBHeHus [lIpenunrepa. KBantoBO-MexaHn4uecKass MOJEIb
atoma. CrpoeHne artoMHbIX saep. llepuonnueckuii 3aKOH M NEPUOAUYECKAS
cucrema ’nemenToB /.M. Menaeneena.

XUMHYECKasl CBSA3b. THWIbI XMMWUYECKOM CBSI3W, JJIMHA W DHEPIrUsl CBA3U,
BAJICHTHBINA yroJl. OHHBIM THUI CBA3U M €ro cBoucTBa. KoBajeHTHAs CBA3b U €€
cBoiictBa. Meton BaneHTHbIX cBszedl (BC). Meron oTTankuBaHUS BaJICHTHBIX
anexkTpoHHbIX nap (OBOII wunum wmeron [mmiecnun). Meton MOJEKYJISPHBIX
opoutaneit (MO). HeBasieHTHbBIE CHIIBI: BOJIOPOJIHAS CBSI3b, METAINTUYECKAsK CBSI3b,
CHJIbI MEXKMOJIEKYJISIPHOTO B3aUMOJICVCTBUS, 30HHASL TEOPHUsI TBEPIOTO Tea.

Koopnunannonnsie coenunenus. Kiaccudukanuss KOOpIWHAIMOHHBIX
coequHeHui. CTpoeHHE KOOPAWHAIMOHHBIX COeIuHEeHui. PaBHOBecusi B
pacTBOpax KOOPAMHALMOHHBIX COCIUHEHHH.

Xumust snemeHToB. MHepTtHble ra3sl. Bomopon. OOmasi xapakTepucTHKa
rasioreHoB. COeIMHEHUS TaJOr€HOB C BOJXOPOAOM. ['asloreHoBONOpOIHBIE
KUCNOTHL. ['anorennapl. Oxkcuapl TasioreHoB. Kucmopoacoaepxamye cCOeInHEHNS
rajoreHoB. Oo6mas XapaKTEePUCTHUKA XaJIbKOTE€HOB. Kucnopon.
XanpKOreHOBOIOPOIbI, XadbKOTeHU b, [lonucynbpoHoBbie KUCIOTHI. OKCUIBI P-
anementoB VI rpymmel.  Kucnopoxaconepskammue — kucinotel  Se,  Te.
Kucnopoaconepxaiiue Kuciaotel cepbl. OOIIas XxapakTepucTUka p-3JIeMEHTOB V-
rpynmbsl. BogopoiHbie coequHeHus p-3J1eMeHTOB V-rpyImbl. AMMuak. OKCHIIBI U
KHUCJIOPOJACOJEpKAIIME KHUCIOThI a3oTa M uX coad. Kucimoponconepxaiue
coenunenus ocdopa, Mpltbsika, cypbMbl U BucMmyTa. CynbQuabl, TAIOTCHUIBI U
OKCOTaJIOTEHUBI P-3JIEMEHTOB V-Tpynmbl. O0IIast XapakTepUCTHKA P-3JIEMEHTOB
IV-rpynmel. Twapunel. CoenuHeHUs yriepoia M UX XUMHUYECKHUE CBOMCTBA.
Coenunenus kpemHusi. CBONCTBa COeIMHEHUM repMaHusi, 0jioBa U cBuHIA. OO1as
xapaktepuctuka p-aiemMeHToB Ill-rpynmel. Bopanbl, Oopuabl, OOprUIpHABI
MetaiioB. Jlpyrue OuHapHble coemuHeHus Oopa. Kucmotelr Oopa. Mx comm.
XHUMUYECKHE CBOMCTBA COEAUHEHNUN aFOMUHUS U JIEMEHTOB MOATIPYIIIBI TaJIJIUS.
Oo6mas xapaktepuctuka s-saemeHToB | um Il rpynn. Kucnopomconepsxariue
coenuHenus. Mx cpoiictBa. Cunres. [Ipumenenue.

d-smementsl IV rpynmer. O0mas xapakTeprCTUKa COSAUHEHHUH AIIEMEHTOB
noarpymnmbl TuTaHa. COCTOSHUE WOHOB THTaHa, IUPKOHUA, radpuus (+4) B
pactBope. OOmas xapakrtepuctuka d-amemeHToB V rpynmbl. CoenuHeHus
AJIEMEHTOB MOJATPYNIIBI BAHAINS B PA3JIMYHBIX CTENEHAX OKUCIeHus. X cBolcTBa.
CocTosiHue MOHOB BaHagusi MU HUOOUS B pacTBope. OOmias xapakrepuctuka d-
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anemeHTOB VI rpynmnsl. Coenunenus xpoma. COCTOSIHHE HOHOB XpOMa B PacTBOPE.
Coeaunenust wmonubaeHa, Bodbppama. Mx cBoiictBa. CocrosiHue HMOHOB
MonnOJieHa U BoJibppama B pacTBope. Obmias xapakrepuctuka d-anementoB VII
rpynnbl. CoeiuHEHUsT 3JIEMEHTOB MOJArpYyIIbl Mapradia. CBoiicTBa OMHAPHBIX U
CJIOHBIX COEAMHEHUHN JIEMEHTOB MOATPYIIbI Maprania. O01as XxapakTepucTuka
d-anmementoB VIII rpymmel. CemelicTBO kene3a. [lmaTHHOBBIC METaUIbl M HX
coellMHeHUs. buHapHble coelMHEeHUs M UX cBoicTBa. OOMmas xapakrepuctuka d-
saneMeHToB | rpynmel. Kucnopoacoaepxaiine COeIMHEHHS] NOATPYIIIBI MEIU, UX
cBoiicTBa. COCTOSIHME MOHOB B pacTBope. buHapHble COeMHEHUST U KOMILUIEKCHbBIE
COEJIMHEHHUS 3JEMEHTOB MNOArpynnbel Meau. OOmas XapakTEpUCTHKA 3JIEMEHTOB
noArpynmnel uHka. CBOWCTBA OKCHUJOB W THUAPOKCUAOB. COCTOSIHHUE HOHOB B
pactBope. buHapHble coenMHEHWS M UX CBOMCTBAa. KOMIUIEKCHBIE COEIMHEHUS
DJIIEMEHTOB.

Kpucramnoxumusi. Cummerpusi BHemHuX hopm kpuctaios. [Inomans, ock
U LEHTp CHUMMETpuUH. VIHBEpPCHOHHBIE U 3€PKAIBHO-IIOBOPOTHBIE OCH. Bun
cumMeTpuu. KaTeropum M CHHTOHUHM, MX OOIIME W OTIMYUTEIbHBIC MPU3HAKH.
Kpucramnuueckasa peuierka. TpaHCasnus, IIIOCKOCTb CKOJIBXKEHUSI U BUHTOBBIC
ocu cumMmerpuu. Aderiku bpase. Kpucraiumueckass crpykrypa. Dakrtopsl,
ONpENENAINIME CTPYKTYpy KpuUCTAOB. CTPYKTYpHBIE THUIIBI METaJUIOB,
WHTEPMETATUIOB, TMPOCTHIX BeEHIECTB-HEMETAIOB. CTPYKTYphl OWHApHBIX
HEOPraHUYECKUX COCAVMHECHUN HENEPEXOJHBIX M TEPEXOAHBIX METAIIIOB.
CTpyKTypbl TPOWHBIX HEOPTAHUYECKUX COCTUHECHUM.

Pazoen 2. «Ananumuveckas xumusiy

[IpenMer U METOJBI AHATUTHYECKOM XUMHUU. AHAIUTHYECKAs XUMHS Kak
Hayka. OCHOBHbIE aHAIUTUYECKHE MPOOJIEMBI: CHUKEHUE Tpesiesia 0OHAPYKEeHHUS,;
MOBBINICHUE TOYHOCTU M M30MPATEITHLHOCTH, 00ECTICUeHHs SKCIPECCHOCTH, aHAIN3
0e3 paspylieHus], JOKaJIbHbI aHalu3, JUCTAHIIMOHHBIM aHanu3. Buabl aHamm3za.
Metonsl aHanmuTuueckoil Xumuu. CeHCOpbl U TecT-MeToAbl. CTaHHapTHBIE U
HECTAHIAPTHBIE METOAbl aHalu3a. AHAIUTHYECKAN CUTHAJI B XUMHUYECKUX U
WHCTPYMEHTAJIbHBIX MeTOoAaX aHann3a. CBOIICTBA aHAIUTUYECKOTO CUTHAJIA.

[IpoGooT6op ™ mpobomoaroroBka. TeopeTnyeckue OCHOBBI oTOOpa
MPEACTaBUTEIIBHON TPOOBI TBEPHABIX, JKUIKHUX W Ta3000pa3HBIX BEIIECTB.
OcCHOBHBIE MTPHUEMBI TPOOOTIOTOTOBKH.

OCHOBHBIE TUITHI XUMHUUYECKUX PEAKIINM B aHATUTUUECKON XUMHUH.

KoncTtanTel paBHOBecusi peakumii ¥ mporeccoB. COCTOSHHE BELIECTB B
UJeadbHbIX U PEalbHBIX CHUCTeMaX. TeopeTHYecKHue pacyeThl WX AKTUBHOCTH H
KOHILIEHTpauu. lloBeneHne »SIEKTPONUTOB M HEDJIEKTPOJIUTOB B PacTBOpax.
KoaddunreHTsl akTHBHOCTH.

CkopocTh peakiuu B XHUMHYECKOM aHainu3ze. KUHETHYecKue METO bl
aHaJn3a.

KucnotHo-ocHOBHBIE peaknuu. Teopernueckue pacuersl pH pactBOpoB
KHUCTIOT, OCHOBaHUM, coned W ux cmecedd. bydepubsie pactBophl. bydepnas
€MKOCTb.

Peakuun KOMILJIEKCOOOpa30BaHUsI. OYHKIMOHAIBHO-aHATUTUYECKHE
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rpynmnsl. BivsgHue ux mpupoabl, pacnoioKeHUs, CTEPEOXUMHUHN MOJIEKYJI peareHTa
Ha €ro B3aWMOJICUCTBUE C HEOPraHWYECKUMH HOHaMH. Teopusi aHaJoTHii
B3aMMOJICHCTBUSI HOHOB METAJUIOB C HEOpraHWYeCKMMHU peareHtamu tuma H20,
NH3 u H2S u kucnopoa-, a3ot-, cepocoiepKalliMi OpraHuYeCKUMHU peareHTaMHu.
Xenartbl, BHyTPUKOMILIEKCHbIE cOeAMHEHNS. VIOHHBIE aCCOLUATBHI.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMHU. DJIEKTPOIHBIA MOTEHIHUAI.
VpaBuenue HepHcra. Teopernueckue pacyeTbl HaNpaBICHUS AHAIUTHYECKHUX
pEeaKIMi U KOHCTAHTBI PABHOBECUS PEIOKC-PEAKIUN.

Meronbl BbIIENEHUS, Pa3ACICHUS W KOHUEHTPUPOBAHUSA. ODKCTPAKLUA.
3akoH pacnpeneneHuss. TUIbl  3KCTPAKUUMOHHBIX CUCTEM. PeskcTpakius.
Pa3nenenne »neMeHTOB METOAOM JKCTpakiuu. KoadumumeHTt pacmnpeeneHusl.
Crenenp n3BneueHuss. PakTop pa3aeiacHuUs.

MeTonbl ocaxxJIeHUs U coocaxaeHus. [ pyImnoBbie peareHThl 1 TpeOOBaHUS K
HUM. PaszgerieHne KaTMOHOB M AHUWOHOB HA aHaJIUTUYECKUE Ipymmbl. Cxemsl
CUCTEMATUYECKOIO aHAJIA3A.

XpoMarorpaguueckue MeToAbl aHaiau3a. TeopeTHYEeCKue OCHOBBI METOJA.
Knaccudpukanus MeTOJOB 1O arperaTHOMy COCTOSIHUIO —TOABWXKHOM U
HENOJBIKHOW (a3, MO MeXaHM3My pas3fesieHus, MO0 TEXHUKE HCIOJHEHHUS.
CriocoObpl  mOJy4yeHHs  XpoMmMaTorpaMMm  ((pOHTaJIbHBIM, BBITECHUTEIbHBIH,
AITFOCHTHBIN ).

Jpyrue MeToapl pa3fciieHUus U KOHLEHTPUPOBAHMS. DJIEKTPOXUMUUYECKHUE
MeToabl. OTroHka (IUCTWLISALIMS, cyOnumarius). MemOpanubie MeTobl. CopOrusi.
dnorauus.

Wnentudukanmuss W ONpeAelieHHEe  BEIIECTB  XUMUYECKUMU U
WHCTPYMEHTAIIbHBIMA MeToAaMu. MacCKUpOBKa M IEMACKAPOBKA B aHAJIMTUYECKOM
XUMUHU.

Metponoruyeckiue OCHOBBI XHMHYECKOTO aHainm3a. Kiaccudukamms
norpemHoctei  aHanmu3a. CrocoObl  OleHKH mpaBwibHOCTUH. CTaHaapTHBIE
obOpasupl. Crartuctuyeckas o0paboTka pesynbTaToB. CrocoObl TOBBINICHUS
BOCIIPOU3BOJAMMOCT M IPABHIBHOCTH aHanu3a. OpraHuzanuss ¥ METOHOJIOTHS
METPOJIOTHUECKOTO  00ecredyeHuss JIeATENbHOCTH  aHAJIUTUYECKOW  CIYXKOBI.
AKKpeauTarus J1abopaTopHii.

I'paBumeTprueckuii anain3. TeopeTuueckue OCHOBBI MeTtona. OcaauTeny.
[TorpemHocT B TpaBUMETPUUYECKOM aHanu3e. [pebdoBaHUS K OCaTUTEIBHOU H
rpaBUMeTpuyueckoi gopmam. M3MeHeHHe cocTaBa ocajika NP BBICYIIMBAHUM U
MPOKaJIMBaHUU. TepMOrpaBUMETPUUECKHUN aHAIHN3. DIIEKTPOTrPaBUMETPUSL.

Tutpumerpuueckue MeTonbl aHanu3a. KHCIOTHO-OCHOBHOE THUTPOBAHUE.
TeopeTnueckne OCHOBbI MeTOJa. TUTpaHThl. KHMCIOTHO-OCHOBHBIE WHIMKATOPBI.
KpuBpie TuTpOoBaHusA. BrusHHE BEIWYMHBI KOHCTAaHT KHUCJIOTHOCTH WM
OCHOBHOCTH, KOHIICHTPAllMM KUCJIOT WJIM OCHOBAHWW, TEMIIEPATYPbl HA XapakKTep
KPUBBIX THUTPOBAaHMS. KHCIIOTHO-OCHOBHOE TUTPOBAaHHWE B HEBOJHBIX CpENaX.
[TorpemHocT TUTPOBAHMUSL.

MeTtoapl OKMCIUTENBHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUSA. TeopeTndeckue
OCHOBBl ~ Merona. Ilepmanranaromerpus. HMopgomerpus ©  MOIUMETPUS.
Juxpomaromerpus. llepBrunble 1 BTOpUYHBIE CTaHAAPTHI. IHIUKATOPBI.



OcagutenbHOEe TUTpOBaHHME. TeopeTHyeckne OCHOBBI Merona. Kpusble
TUTPOBaHUS W  CIOCOOBI  YCTAHOBJIEHUS KOHEUYHOM TOYKM THUTPOBAHUS,
WHJIUKATOPHI. [lorpenHocTu THTpOBaHMS.

Kommuiekconomerpuueckoe TUTPOBAHUE. Ucnonp3oBanue
aMUHOTMOJIUKAPOOHOBBIX KHUCJIOT B KOMIUIEKCOHOMETpUH. KpuBbie TUTpOBaHWS.
MertamnoxpoMubie HHAUKATOPHI. CEJIEeKTUBHOCTH TUTPOBAHUS U CIHOCOOBI €€
noBbinieHus. [lorpemnoctu TutpoBanus. lIpakTnueckoe NnpruMEHEHHE.

DNeKTpOXUMHUYECKHE  MeTonbl  aHaim3a. OOmas  xapakTepUCTHKA
KJIacCU(pUKAIMs  METOJOB. DIEKTPOXUMHUYECKHe s4eiiku. VHIuKaTOpHBIHA
AIEKTPOA U JIEKTPOJ CPABHEHHS.

[Torenmmuometpus. Teopetudyeckue ocHOBBI Meroda. Kiaccudukarus
VMOHCEJICKTUBHBIX  JJIEKTPOAOB.  ONeKTpoAHass  (QyHKUMs,  KO3DPUIMEHT
CEJICKTUBHOCTH, BpeMsa  oOTkiMka. buocencopsl.  IloreHunomerpuyeckoe
TUTPOBAHHUE.

Kynonomerpus. 3akon ®apanes. CnocoObl oOIpeneiaeHus KOJIWYecTBa
anekTpuuecTsa. [IpsmMas KyJOHOMETpUS U KyJIOHOMETPUYECKOE TUTPOBAHUE.

Boasramnepomerpus. TeopeTndeckue OCHOBBI METOHA.  DJIEKTPOIBI.
[TonydyeHne U XapakTepUCTHUKA BOJIbTAMIEPHOM KpUBOHW. YpaBHeHue MiibkoBuua.
[ToTennman IIOJIYBOJIHBI. CoBpeMeHHBIE BU/IBI BOJIBTAMIIEPOMETPHUH
AMIIEpOMETPUYECKOE TUTPOBAHMUE.

CrnekTpockonuyeckrue MeTojbl aHaiu3a. OCHOBHBIE 3aKOHBI M3IYyYEHUS U
MOTJIOIIEHUS AJIEKTPOMAarHUTHOrO HU3inydeHusl. CBA3b aHAIMTUYECKOIO CUTHAJIA C
KOHLIEHTpAIMEl ONpeAensieMoro KOMIOHEHTA.

ATOMHO-DMHUCCUOHHBIA ~ METOJ. T€OpeTHYEeCKHME OCHOBBI METOIAa U
aHAIMTUYECKUN CUTHAJI. MeTpoJIorHuyeckre XapaKTepUCTUKH W AHAIUTUYECKUE
BO3MOKHOCTH MeTo/a. Anmnaparypa. KauecTBEHHbBIN U KOJTUYECTBEHHBIM aTOMHO—
SMHCCUOHHBIN aHaJIU3.

ATOMHO-a0COPOIIMOHHBIH METO/I. AHaTUTUYECKUM CUTHAJL.
MeTponornyeckue XapakTEPUCTHKM M AHAIWTUYECKHE BO3MOYKHOCTH METOJA.
Annapatypa. AToMH3aTOpbl (IJIAMEHHbIE U  HEIJIaMeHHble). M cTouHuKHM
U3ITyYEHHUS.

MonekynspHas aOCOpOIMOHHAS CHEKTPOCKOMHS (CIEKTPOGOTOMETPHS).
Teopetnueckue ocHOBBI MeToAa. AmnmapaTtypa. Kiaccudukainus amnmaparypbl
COrJacHO crnoco0y MOHOXpoMmaTuzaluu (POTOMETphl, CHEKTPO(HOTOMETPHI).
OCHOBHBIE TPUYUHBI OTKJIOHEHHS OT OCHOBHOI'O 3aKOHA CBETOMNOTJIOLIEHUS
(uHCTpyMEHTaNbHbIe U (U3HKO-XUMHUYecKHe). DoTomMeTpuuecKkre aHaATUTUYECKHE
pearenTsl. CriocoObl onpeeeHusl KOHLIEHTpaluu BelecTB. Mi3MepeHre BhICOKHX,
HU3KUX ONTHYECKUX IUIOTHOCTEH (auddepeHunanpHeii  MeTon). Bwidop
ONTUMAJIbHBIX YCJIOBUM aHanu3a. AHaIu3 MHOTOKOMIIOHEHTHBIX CHCTEM.
MeTponornyeckrue XapakTEPUCTHKN U aHAIUTHYECKHE BO3MOKHOCTH.

Metonel  konebatenbHOM — cnekTpockonuu. KoiebaTenbHble  CHEKTPbI
Mouiekysl. Ix ocobennoctu. Knaccudukaruss METOIOB MO criocobam TMOTydeHHUs
kosnebarenbHbix criekTpoB (MK- m KP-cnextpockommst). [lpuanumuanpaas cxema
npudopa. OCHOBHBIE THUIBI UCTOYHUKOB M3Iy4YeHHsI, AETEKTOpOB. KauecTBeHHBII
(MONEKyISpHBINA, CTPYKTYPHO-TPYIIIOBOI) U KOJMYECTBEHHBIN aHAIN3 METOAAMHU
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NK- n KP-cnektpockonuu.

JI*OMUHECLIEHTHBIN aHaiu3. Teopernueckue OCHOBBI METOJA.
MeTponornyeckre XapakTEpUCTUKU U aHATUTUYECKHE BO3MOKHOCTHA METO/IA.

Ipyrue wmeroasl aHanu3a. Macc—crnekTpomeTpus.  XpoMaro-Macc-
cnexktpomeTpus. Pesonancueie (II1P-, IMP-cniekTpockonusi) u siiepHble METO/bI.
PentreHoBckast crekTpockomnus. PaauoakTWBallMOHHBIN aHanmu3. AHaiu3 0e3
paspyiieHus npoobl. JMCTaHIIMOHHBIN aHaIM3. AHAJIN3 IOBEPXHOCTH.

Paszoen 3. «Keanmosas mexanuka u keanmosas xumus. Cmpoenue
geujecmea

DKCHepUMEHTAIBHBIE OCHOBBI KBAHTOBOM MeXxaHUKH. OOBEKTHI MaKpOMHUpPA
U MHUKpomupa. KBaHTBI 3JEKTPOMAarHUTHOIO W3JIyYE€HHs. DHEPrusi M HMILYJIbC
KBAaHTOB JJIEKTPOMArHUTHOTO M3JyYE€HHUsS. 3aKOHbl COXPAHCHMS JHEPIUHM W
UMITyJIbca POTOHA AIIEKTPOMArHUTHOTO U3ITYUYEHUS.

OcHOBBI KBaHTOBOW MexaHMKHW. [InmanerapHas Mozenb atoma (MOJEIb
Pesepdopna). Teopema HWpnmoy. Ilocrynar bopa o KBaHTOBaHMHM MOMEHTa
UMIyJbCa AJIEKTPOHA (MPaBUJIO KBAaHTOBAHHUA). DHEPIUs M paguyc OOpPOBCKOM
opouthsl. IlpaBuno wactor bopa. YpaBuenue ne bpoiins. BomHoBoit moctynar
CTAllMOHAPHOCTH OOPOBCKOM 3JEKTPOHHOU OpOUTHI. CTaTUCTHUECKOE TOJIKOBAHHE
BOJIH Ji¢ bpoins.

MareMaTtnyeckuii anmapar KBaHTOBOM MeXaHUKH. OrnepaTopsl, JIMHEWHbIE
OlepaTopbl, MpaBHJia JEHUCTBUA Mapbl ONEpPaTOpoB Ha (QYHKUUIO. Y CIOBUSA
JMHEWHOCTH omeparopoB. llopsmok nAeWcTBUS JMHEHWHBIX ONEPATOPOB HA
¢bynkuuo. KoMMyTupyromuye 1 3pMUTOBBI oriepaTopbl. OnepaTtopHOe ypaBHEHHE
Ha coOcTBeHHbIe 3HaueHUA. CoOCTBEHHbIE (YHKUMU U COOCTBEHHBIE 3HAUCHHUS
oneparopa. TeopeMa 0 COOCTBEHHBIX 3HAUEHHSIX ONIEPATOPHOTO YPaBHEHUS.

[TocTynatel kBaHTOBOW MexaHukU. [loctymar o cnocobe npeoOpazoBaHUs
YPaBHEHUM KJIACCHUUYECKOW MEXAaHUKU B YPAaBHEHHE KBAHTOBOM MEXAaHHKH.
OnepaTtopsl BpeMEHHU, KOOPJAWHATHI, UMITYJIbCA, KHHETUYECKON U MOTEHIUAIBHON
sHeprun. OrnepaTop KUHETHUYECKONM HHEPrMH MUKPOOOBEKTOB, IBHXKYIIUXCS B
TpexMepHOM mpocTpaHcTBe. Iloctymar o (QyHKIMM COCTOSHUS OOBEKTOB
MHUKPOMHpA. Y CIIOBUS HOPMHUPOBAHMS, OPTOTOHAIBHOCTH U OPTOHOPMHUPOBAHUS
BOTHOBBIX (yHKiui. [locrynmar Illpenunrepa. Iloctynmat o cymneprno3uruu
COCTOSIHUIA OOBEKTOB MHMKpomHpa. IlocTynaT O aHTUCMMMETPUYHBIX CBOMCTBAaX
(GYHKIHUUA COCTOSIHUSI CUCTEMbI MUKPOOOBEKTOB.

KBaHTOBas MexaHMKa MOJENBHBIX CUCTEM. |'aMUIBTOHMAH W BOJHOBOE
YpaBHEHHE JIS1 YACTHIIbI, KOTOPAsi IBUKETCSA B OJJHOMEPHOM MOTEHIMAIBHOM SIME.
Pemenne cranvonapHoro ypaBHeHus Illpeaunrepa st 4acTHLBL, KOTOpAs
CBOOOJTHO JBMKETCS B OJJHOMEPHOW MOTEHUUANbHOHN siMe. KBaHTOBaHUE >HEpPrUU
YacTHIlbl, CBOOOJHO JBIDKYIICHCS B OJHOMEPHOM MOTEHUMAIBHON sMe.
BeposiTHOCTh MeCTOHaXOXKJIEHUS YacTHULbl, KOTOpas CBOOOJHO JBUXKETCS B
OJIHOMEPHOU MOTEHIMaIbHOU siMe Tipu n = 1,2,3. Y31n0Bble Touku. ["aMunbTOHUAH
Y BOJIHOBOE YpaBHEHHUE JUJI aTOMa BOJIOPOJA.

OcHOBHbIE TPUOMIKEHUS pacyeTa SHEPTUU U DIEKTPOHHON CTPYKTYpPHI
XUMUYECKUX coequHeHuid. Bapuammonnas teopema. [IpoOHBIE W  TOUYHBIC
BOJIHOBbIE (pyHKUMU. Bapuannonusiit meron Putna. 'aMunbTOHHMAH M BOJHOBOE
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YpPaBHEHHME  JUII  CTAMOHAPHOTO  COCTOSIHMS ~ MHOTIOATOMHBIX  CHUCTEM.
[Tpubnuxenue bopna-OmnmnenreliMepa. DJIEKTPOHHOE CTAIIMOHAPHOE YpaBHEHHE
[peaunrepa. DNEKTPOHHAs HHEPTUs MHOTOATOMHBIX CHUCTEM B MNPUOIMHKEHHUH
bopna-Onnenreiimepa. [lonnast sHeprusi oOpa3oBaHUs MHOTOATOMHBIX CHUCTEM B
npubmmxenuun bopua-Onmnenreitmepa. OTHORIEKTPOHHOE MPUOIMKEHUE XapTpH.
MHoOros5ekTpoHHas BOJIHOBAs byHKIHS Xaptpu. [Tpubnmxenue
CaMOCOTJIACOBAaHHOTO OJIS Xaptpu. [Torenuman MEK3JIEKTPOHHOTO
B3auMoOZecTBUsT XapTpu. MHOTORNIEKTpOHHAs BoyHOBas (QyHkuus CraTepa.
[Tpubmmxenne Xaptpu-Doxa.

Teopus  MomexkymsapHbIX  opOutaneii.  MonekymsipHple  OpOWTaNH,
npuOIKEeHNE IMHEHHOW KOMOMHAIIMKA aTOMHBIX opOuTaneil. ATOMHBIE OpOUTaIH
- Oa3ucHbIe BOJIHOBBIE (pyHKIMU. KBaHTOBBIE uncia. Mojens atoMa B BaJEHTHOM
npubmmxeHuu.  KolnyecTBO  MOJIEKYJSIpHBIX ~ OpOMTaneil,  OMUCHIBAIOLIUX
AJIIEKTPOHHOE COCTOSIHME XMMHMYECKOW YaCTHULBl. 3aHAThIE JJIEKTPOHAMH U
BakaHTHble MO. ['pannunsie MO.

KBaHTOBOXMMHUYECKUI pacueT MOJIEKYJApHBIX MapaMeTpoB. lloreHnuman
MOHM3ALMM U CPOJACTBO DJIEKTPOHHO-MOJIEKYJIIPHBIX CHUCTEM [0 TeOopeMe
KynMaHca. AHanu3 3J€KTPOHHOM 3aCEJIEHHOCTH aTOMOB, 3JIEKTPOHHAS INIOTHOCTH
U DJIGKTPOHHBIN 3apsij Ha aTroMax B MOJIEKYyJlax B TpHOIMKeHUUu MaukeHa.
[Topsinox xumuueckor cBs3u 1o KoylicoHy. DHeprusi JUCCOLMANMN XMMHUYECKUX
COEIMHEHUW Ha paJKaibl Ui MOHbL. OCHOBHOE, BO30YXJAEHHOE CHHIJIETHOE U
TPUIUIETHOE DJIEKTPOHHOE COCTOSIHUE MOJIEKYJISIPHBIX CHUCTEM W HMX CIIMHOBAs
MYJIBTUIUIETHOCTb. 3aps W CIWHOBAS MYJbTUILIETHOCTh PAJMWKalIOB, MOHOB H
WOH-PAIMKAJIOB XUMUYECKUX YACTHII.

Xumuyeckass CBs3b. CTPYKTYpHO-XMMHUYECKAs] OpPTraHHU3allds BEIIECTB B
TBEPIOM, KUJTKOM 17§ razoo0pazHoM COCTOSIHUSIX. Konuenuun
AIEKTPOXUMHUYECKOTO AYyajIn3Ma, BAJICHTHOCTH, B TEOPUH XMMHUYECKOU CBS3H.
OpOuTasibHO-3apsi/iHAsl KOHIENIMS TEOPUN XUMHUYECKON CBSI3U: CBS3BIBAIOLIUE U
HECBA3BIBAIOIME DJICKTPOHHBIC Iapbl; CBA3BIBAIOIIME MW  AHTUCBA3BIBAIOIINE
koMOuHanuu AQ; mpUHLIUI OpOUTATBHOIO COOTBETCTBHSI. DHEPTHUsl BYXaTOMHBIX
B3aumoseiicteuil (EAB) B nmpubmmkennn MarirkeHa: pe30HaHCHBIE 1 OOMEHHBIE
JIBYXaTOMHBIE B3aUMOJEHCTBUS, AIIEKTPOCTATUYECKUE JIBYXaTOMHBIE
B3aUMOJICUCTBUSI. DHEPrus JUCCOLMAINN XUMUYECKUX coeauHeHuil. Konnenuus
CUJI B TEOPUM XHUMHYECKON cCBiA3U: Teopema [enpmanHa-deilHMaHa, NpuUpoaa
XUMUYECKON CBS3M B NPHUOIMKEHUU DIIEKTPOCTATUUYECKON Teopembl | enbmaHa-
deiiHMana, Teopema BHUpHaa, MPHUPOJA XUMHUYECKON CBSI3M B MNPUOIMKECHUH
TEOPEMBI BUpHAJIA.

ATOMHO-MOJIEKYJISIPHAA apXUTEKTypa XUMHAYECKUX COETMHEHU .
[IoBEpXHOCTh NMOTEHUMAIBHOM IHEPTUM MOJIEKYJIAPHBIX CHUCTEM M €€ CBOMCTBA.
PaBHOBECHOE COCTOAHME B MOJIEKYJSIPHBIX cucTeMax. IloHarne o umHe
XUMHYECKON CBA3U. DPuU3MYECKHE SBIEHHsS, Ha KOTOPBIX OCHOBBIBAIOTCS
CHEKTPOCKOMMYECKHEe M AUPPAKIMOHHBIE METObl OIpENeiICHUs MapaMeTpoB
MOJIEKYJISIDHOM  CTPYKTypbl.  BO3MOXHOCTM M OIpaHMYEeHMS  METOJa
PEHTIEHOCTPYKTYPHOIO aHajgu3a B CTPYKTYpHOM XHUMHHM. BO3MOXHOCTH U
OTPaHUYEHHUS] METOJa Ta30BOW BIEKTPOHOTrpapuu B CTPYKTYPHOM XUMHH.
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OKCnepUMeHTATbHbIE  (DAaKThl BJIMSHUS KPUCTAUIMYECKOTO OKPYXKEHUS Ha
MOJIEKYJISIPHYIO  CTPYKTYpYy. MoekymsipHbie KoH(popManuu U KOH(OpMEpHI
XUMUYECKUX coenuHeHnil. KonnuecTBeHHBIH COCTaB CMeCH KOH(OPMEpPOB,
OTpe/ieieHHe KOHCTAHThl KOH(OPMAIIMOHHOTO PaBHOBECHSI C OOJBIIMAHOBCKOIO
pacnpeneneHus KOHGQOPMEPOB B HMX CMECH, OIpenesieHne KOH(POPMAIIMOHHOTO
cocTaBa CMeCH KOH(POPMEPOB METOJaMH MOJEKYJISPHON CHEKTPOCKOMHUH (METOJ
Mopuno-Baranabe-Mua3zycumu), METOJIOM JIUIIOJIBHBIX MOMEHTOB.

MonekynsipHas noHuzanusi. BepTukaibHas v aguabaTthyeckass MOHU3ALMS
MOJEKYIsIpHbIX cucteM. [lpubmmkenue @Dpanka-Kongona. BepTukanbHbii
MOTCHITNAI MOHU3AINH, BEPTHKAIHLHOE CPOJICTBO K JJIEKTPOHY, aanadaTHICCKUN
MOTEHIIMAJI MOHU3AIINH, aInadaTUUEeCKOe CPOJCTBO K DJIEKTPOHY, UX OMPEICIICHHUE
KBAaHTOBOXMMHUYECKMMU MeTojgaMu. [loTeHuman woHW3auuuM U CpPOACTBO K
ANIEKTPOHY MOJIEKYJIIPHBIX CUCTEM B MpUOIMKEeHUH TeopeMbl KynmManca.

MonekynspHad nonspusauus. [loCTOSHHBIE BIEKTPUYECKUE IUIOJIbHBIE
MOMEHTBl XUMHYECKUX coeAuHeHuM. [Ipupoa MNOCTOSHHOIO 3IEKTPUYECKOTO
JUIIOJIBHOTO MOMEHTa MOJIEKYJSIpHBIX cucteM. Pacuer merogamu MO JIKAO
3aps0BOM  KOMIIOHEHTBHI JIANOJBHOTO MOMEHTAa XUMHYECKHX COECHUHECHUMU.
MonekyisipHass nojsipu3ands M IOJSIPU30BaHOCTh. YpaBHeHue Kiaysmyca-
Moccotn. HHAYUMPOBaHHBIM  JWIIOJBHBIM MOMEHT U  MOJSAPU30BAHOCTH
XUMUYECKUX COCIMHEHUN. DIIEKTPOHHAS MOISAPU3ALUSI XUMAYECKUX COCIMHEHUM.
CBsA3bp DJIEKTPOHHOW TMOJAPHU3ALMU C IIOKA3aTeIeM NPEIOMIIEHHS BELIESCTBA
(ypaBuenue Jlopenua-Jlopentia). AToMmHass — moJisipu3alds  XUMHYECKUX
COECTMHEHU . CBs3b aTOMHOM NOJISIpU3ALAN co CIIEKTPAJIbHBIMU
XapakTepucTUKamMu BemiecTBa. OpUEHTaUMOHHAs TMOJSApU3aAlNUS  XUMHUYECKHUX
coequHeHuM. CBSI3b  OPHEHTALIMOHHOM  MOJSPU3YEMOCTH C  TMOCTOSIHHBIM
AIEKTPUYECKUM JUIOJbHBIM MOMEHTOM XHWMHYECKHUX COCAWHECHUW. YPaBHEHHUE
Jle6as. CBs3b MOCTOSHHOTO SJEKTPUYECKOTO JUIMOIHLHOTO MOMEHTa MOJIEKYJ
BEILIECTBA C €€ MaKpPOCKONMUYECKUMH XapaKTePUCTHKAMHU. JKCIEPUMEHTAIBHOE
ONPEAEIECHUE MOCTOSHHBIX JIEKTPUUECKUX JUITOJIBHBIX MOMEHTOB

Pazoen 4. «Opeanuueckas xumusiy

CrpoeHue OpraHMYECKUX COCIUHEHUH. Teopus XUMUYECKOTO CTPOEHUS
A.M. bytnepoBa. N3omepusi. OCHOBBI y4eHHUSI O NPOCTPAHCTBEHHOM CTPOCHUU
OpPraHWYECKUX  COCAWHEHHWW. BHIBl  NPOCTPAaHCTBEHHOM  W30MEpUM  —
reOMETpUYECKass M ONTHYECKas. THUMbl XUMHYECKOW CBSI3M B OPraHUYECKUX
COCMHEHUAX. Tumpl TUOpPUAM3ALMK aToMa yriepoJa U HaMpaBJICHHOCTh
rUOpUIHBIX OpOUTaliel B TMPOCTPAHCTBE. G- M T-CBSI3b. T€OpHUs DIIEKTPOHHBIX
CMEIIEHUM: MHAYKIMOHHBIN 3¢ dekT, 3¢dEeKT KoHbIoTauu. [ 'unepkoHbIOrams.
Knaccuduxanus OpPraHUYECKUX peaKIuil. Pearentsl paauKalbHBbIE,
anekTpoduibHble W HykieouibHble. [loHsATHE © MeXaHU3ME peakIuu.
Homenknatypa UIOITAK oprannyecknx coeuHEHUIA.

Ankanpl. l'oMonornueckuy psnx ankaHoB. M3omepus: CTpykTypHas u
orntuueckas. Kondopmaruu. [lonarue o koHdopmarmoHHOM aHanu3e. MeTosb
nonydyeHus. PU3NYecKrue CBOMCTBA aJIKaHOB, 3AKOHOMEPHOCTH HMX WU3MEHECHUS B
TOMOJIOTHYECKOM  psAy. XHMHUYECKME CBOMCTBA. Peakumm pagukanbHOTO
3amenieHusa. PeaknuoHHas CHOCOOHOCTh W CEJIEKTHUBHOCTh  MEPBUYHOTO,
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BTOPHUYHOTO ¥ TPETHYHOTO aroMoB yriepoaa. CTpoeHWe U CTaOWUIBLHOCTH
CBOOOJHBIX paguKaioB. Peakuuu AeruIpupoBaHUs, OKUCICHUS, MPeoOpa3oBaHUs
IIPU BBICOKHUX TEMIIEPATYPaX, UX MPOMBIIUICHHOE 3HAYEHUE.

Ausikenbl. ['omosiornueckuil psaja ankeHoB. M3omepus. MeToabl MOJy4YEHHUs.
OnexkTpopuiIbHOE MPUCOECIUHEHUS, MexaHu3M. [loHsTHE O O- W T-KOMILUIEKCax.
KapOkatuonbsl, uUX CTaOWJIBHOCTh B 3aBUCUMOCTH OT cTpoeHus. [IpaBuiio
MapkoBHukoBa. PagukansHoe npucoenunenue k ankeHam. [lepekucHbiit 3¢dekt
Kapama. Karanmutuueckoe THAPUpPOBAHME, PpEAKLUS  THAPOOOPUPOBAHMS.
[{ukmonpucoennHeHne no JABOMHOW cBsA3u. Oxkucienue 1o Barnepy, mno
[IpunexaeBy. JleCTpyKTUBHOE OKHUCJIEHHUE JBOWMHOM CBA3U, €0 UCHOJIb30BAaHUE U
YCTAHOBJIEHHE CTPOCHUS aJKEHOB. Peakiuym ajnkKuiIMpoBaHHWS — aJKCHAMH.
[Tonmumepuzanuda. Peakuun B aJuTMIbHOE MOJIOKEHHUE.

Anxanuensl. Kinaccudukauus. HM3omepus. KoOHBIOTUpPOBAHHBIE JIHEHBI:
OyrtaaueH, uzonpex. [lomydyenue. 1,2 u 1,4-npucoennHenne mo eKTPOGUILHOMY
mexanusMy. lIpucoenunenue Bomoponaa. JlueHoBbiii cuHTe3 [unbca-Amnbaepa.
CHUHTETHYECKHIT U TIPUPOJHBIA KaydyyKH, UX CTpoeHue. BylkaHu3zanus Kaydyka.
Pe3una.

Ankunbl. 'oMonoruueckuil pajn alnkuHoB. M3omepusa. MeTonbl MOTy4deHHUs.
[Ipupona  TtpomHou  cBa3u. llpucoeguuenme Kk  ankuHaM. MexaHusM
AIEKTPOYUILHOTO U HYKICOPMIBHOTO MPUCOSAUHEHHS K alkuHaM. [ uapupoBanue
ankuHOB. C-H-kucnotHocTh anetuiieHa. KoHieHcanusi ankiuHOB € allbIETUIAMU U
KeTOHaMHu. J[u-, Tpu- ¥ TeTpaMepu3alus aleTUICHA.

AJUUIUKINYECKUE  YIJIEBOAOPOALl  (LIUKJIOAJIKAHBI, AaJIKEHbI, JIUCHBI).
Knaccuduxanus. CoBpeMeHHbIC TMPEICTABICHUS O CTPOCHUH, YCTOWUYHUBOCTH
nukinoankaHoB. Kondopmanusa 1mukioB. AKCHalIbHBIE W 3KBATOpPUAJbHBIEC CBSI3H.
Homenknarypa. Meroasl mnonydeHusi. XUMHYECKHE CBOWcTBa. M3oMepuzamus
mukioB. Crnenuduyeckue peakmuu MaiblX IUKIOB. [lukimoankeHsl
[UKIIOANKAANECHBI. MeTOoapl TOoJy4eHHs, cBoWcTBa. HeoOpaTumblil kaTanus
3enunckoro. [loHsTue o TeprneHax.

Apenbl. CoBpeMEHHbIE TIPEACTABICHHS O TPUPOJEC U  KPUTEPUU
apoMatuyHocTh. [lpaBuno Xrokkens. HeOeHzouaHble apoMaTUYECKHE CHCTEMBI.
['omonoruueckuit psin 6enzona. M3omepus, HOMEHKIATypa, CTPOCHUE. XapakTep
C-C cBs3u B OeH30j1€. DHEprusi pe30HaHCHOU crtadunm3anuu. [IpomblieHHbIC U
Ja00paTopHbIE METOJbI TodaydeHus: apeHoB. OcoOeHHOCTH (U3WYECKUX U
XUMHUYECKUX CBONCTB O€H30JIa U €ro MpOW3BOAHBIX. Peakiuu 3J1eKTpopUILHOTO
3aMelleHusi B OCH30JbHOM sijpe. MexaHu3M 3THUX pPEaKIui, G- U T-KOMILUIEKCHI.
Brnusitnue 3amectuteneit B OEH30IbHOM SJIpE Ha €ro PeakIMOHHYIO CIIOCOOHOCTD.
[IpaBuna opuentanuu. Peakiuu npucoenunenust B 6enzone. O30H01M3 OeH30Ia,
OKHCJIEHHE B MAJICMHOBBIN aHTUJIPUJ, H30MEpPU3allMU IPU OCBEIICHUU. Peakiuu ¢
y4acTUEM OOKOBBIX neneu apEHOB. MHorosiiepHbie apEHbI C
HEKOHJICHCUPOBAaHHBIMU SAAPAMMU: v eHu, COEJIMHEHUS I - 151
TpudEHUIMETAaHOBOTO psia. Mertoasl monydeHus. Peakiiuu B sSApo W TIO
METaHOBBIM aToMaM yriiepojaa. TpudeHUIMETUIBLHBIN pauKall, KATHOH W aHHUOH.
[Tpuumebl, ompenensionme Ux CTabmIbHOCTh. Kpacurenu TpudeHUIMETaHOBOTO
psna. ApeHbl C KOHJICHCUPOBAHHBIMHU SIpaMH JMHEHHOTO U aHTYJISIPHOTO
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ctpoerusi. CpaBHHUTEIbHAs OIIEHKA apOMaTHUYECKON XapaKTepUCTUKH OeH307a,
HadTanuHa, (eHaHTpeHa U UX dHepruu naenoxkanuzauuu. Hadramuun. Cuntes u3
coelMHEeHUN psina Oenzona. Peakuuu snektpoduibHOoro 3amenieHus. [lpasuiia
OpUEHTAllMK TMpU 3IEKTpodUiIbHOM 3amemieHnd. OKUCIeHue U TUIPUPOBAHHUE.
Antpanien u (¢eHantpeH. Meroabsl mnonydeHus. OcCOOEHHOCTH  peaKIuu
ekTpopuiIbHOrO  3amenieHusl. Peakiuu  MpPUCOENMHEHHUS, OKHCICHUS W
BOCCTAHOBJICHHS.

I'anorennpounsBonnsie. Metoasl mnomyuyeHus. CTpO€HHE W XUMHUYECKHE
cBOicTBa. Peakius Hyki1€eo(pHIbHOIO 3aMENIEHUS TAJIOTE€HOB B ANKUITAJIOT€HU1aX.
Mexanuzm SN1 u SN2. Crepeoxumusi peakuuii B 3aBUCHUMOCTH OT MEXaHU3MA.
BnusiHue »IEKTPOHHBIX M CTEpUYECKHX (PakTOpoB B cyOcTpare, MPHUPOJIBI
YXOJIAIIEH TPyMNIbl peareHTa, pacTBOPUTEINsl. AMOUACHTATHBIE HOHBL. MexaHu3m
HYKJI€O(QHUIBHOIO 3aMEILEHUs B apWIrajJoreHujax M UX OcOOEHHOCTH. Peakuuu
OTILIEIUICHUS] TajoreHoBojoposoB. IIpaBuno 3aiiueBa. Mexanusm El u E2.
KoHKypeHIMss  peakumid  3aMenleHUMss MW OTLIEIUIEHWs.  B3aumonencTBue
TAJIOTCHIPOU3BOJHBIX C METAUIAMH, YYacTHE B PEAKUMAX AIKWINPOBAHUS.
Metoabl OJy4eHUsI U CBOKWCTBA.

I'mppokcunpHele coequHeHus. CrnupTtbl U ¢QeHoabl. Meron MNoaydeHHs.
dusnueckne cBOKCTBA. BoxoponHas CBA3b M €€ BIMSIHME HAa TEMIIEPaTyphl
KUTICHUS U TUIaBJIEHUS.. XMMHUECKHE CBOMCTBA CIMPTOB U (peHOI0B. KUCIOTHOCTB.
OcobenHoctu (peHonmpHOr0 ruapokcuiia. OCHOBHbIE U HYKJIEO(UIIbHBIE CBOMCTBA
OKCHUIIPOU3BOJHBIX, AJIKOTOJsATOB M (eHonsToB. HykneopunbHoe 3amerieHue.
[lonyyenne mOpOCTBIX U CHOXKHBIX 3PUpoB. OKHUCIEHHE CHUPTOB U (DEHOJIOB.
Cneunduueckue CBOWCTBA CHUPTOB. BHYTpEeHHAS W MEXMOJEKYJIApHas
neruaparanus  cnuptoB.  Crnenuduyeckue cBoiicTBa  (QeHonoB.  Peakiuu
ANEKTPOPUILHOTO 3aMeleHusi B (peHosax. AKTHUBUPYIOIIUE W OPUEHTUPYIOIIHE
BIMsiHUS Tuapokcuia. Kongencauus dpenona ¢ popmansaeruaoMm. HenacolieHnsle
cnupThl. EHONBI, X TayTOMEpHOE paBHOBECHE ¢ KapOOHWJIBHBIMU COETUHEHUSIMHU.
[IpaBmiio DnprekoBa-OpieHMmeiiepa. DEeHONbI KaK YCTOMYMBBIE €HOJIBI. [ TTMKOIN.
['muniepun. Metosst nonydeHusi. OCOOCHHOCTH XUMHYECKUX CBOMCTB.

[Ipocteie adupwl. Knaccubukarus. M3zomepus. Homenknarypa. [lomyuenue.
Xumudeckue cBoicTBa. llukmumyeckue mpocteie ddupbl. OKcua ATUIICHA.
YcTOWYnMBOCTh  0-OKCHIOB.  Peakuumu  HyKJICOQUIBHOTO  MPUCOCAMHEHUS.
Onokcuanbie cmoiibl. KpayHadupsi.

KapGonunbuble coequnenus. Knaccudukamus. Homenkiatrypa. MeTosl
nonydeHusi. CTpoeHHe KapOOHWIBHOMW Tpynmbl. XHUMHUYECKHE  CBOWCTBA
aNbJIETUIOB U KETOHOB, HYKJICO(PUIbHOE TNPUCOCAMHEHUE U 3aMElICHHE.
BoccraHoBineHue anpIeruioB MU KETOHOB JO CHOUPTOB U YIVIEBOAOPOIOB.
Oxkucnenue aiapIEruJ0B M KETOHOB. AJIBIOJBHO-KPOTOHOBAs KOHJIEHCAIUSI.
MetuneHoBast U KapOOHWIbHAs KOMIIOHEHTHI. CpaBHHUTENbHAs XapaKTEepUCTHUKA
CBOMCTB aibACTUIOB U KETOHOB. HeHachilleHHbIE KapOOHUJIbHBIE COCTUHEHHUS.
Kerensl. Ilomydenune u cBoiictBa. Konbioramusi kapOOHWIBHOW U 3TUIIEHOBOM
nBonHOW  cBsizu. OcoOeHHocTH peaknmii npucoeamHenus (1,2 u  1,4-
npucoenunenue). Jukapbonunbueie coeanHenus. Knaccudukanus, noigyyeHue,
0COOEHHOCTH XMMHYECKHX CBOMCTB. XMHOHEKI. [lonydyenue. CBoiicTBa.
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KapGonoseie xkucnotel. Kiaccudukanus. WMzomepusi. Homenxmarypa.
Metonpt  momydenus. CTpoeHue  KapOOKCHJIBHOM  rpynmbl.  Accoluarus
KapOOHOBBIX KHUCJIOT. BrusiHue »iekTpoHHbIX 3(hQeKToB 3amecTuteneit Ha
KHCIIOTHbIE  cBoMcTBa.  Peakium  KapOOHOBBIX  KHCIOT:  MOJy4YEHHE
(GyHKUIHMOHATBHBIX — MPOU3BOAHBIX, TalloreHupoBanue 1o [emo-Donbrapay-
3eIMHCKOMY,  J1eKapOOKCUJIMPOBaHWE,  OTHOLIEHHE K  OKUCIUTENIAM |
BOCCTAHOBUTENSIM. O-, [3- HEHACBIIIEHHbIE KUCIOThl. OCOOCHHOCTH XMMHYECKOTO
MOBEJICHUS, OOYCIIOBJICHHBIC KOHBIOTAIMECH TBOWHOW CBSI3M U KapOOKCHUIBLHOM
rpynnsl.  JlukapOoHOBBIE KHCIOTBI. ManonoBass kuciota u ee 3¢up. CH-
KUCJIOTHOCTh METUJICHOBOU TPYIIIIBI.

DYHKITMOHAIBHBIC TTPOU3BOIHBIC KAPOOHOBBIX KUCJIOT, WX CcBoMcTBa. Coun.
Cnoxnble 3¢uphbl. ["amoreHruapuibl 1 aHTUAPUIBI KApOOHOBBIX KUCIOT. HUTpUIIBI
U aMU/IbI.

Azorcogepxkamne coenunenus. Kinaccudukamus.  Hurpocoenunenus.
Homenknatypa.  Metonbl  mnonydenus.  CTpoeHHE€  HUTPOTPYNIbL, €€
AIIEKTPOHOAKIIETITOPHBINA XapakTep. KUcmoTHOCTE U TayToMepus: andaTHdecKux
HUTPOCOEANHEHUH (alIMHUTpOCOeNMHEeHUs). BoccTaHOBIEHHE HUTPOCOSAMHEHHIA.
HyxneopunpHoe 3amernieHMe B HUTPOINPOU3BOIAHBIX OCEH30J1a, KOMILIEKC
Meiizunreiimepa. AmMunbl. Homenknarypa. M3omepus. CTepeoXxuMusi TPETUUHBIX
aMUHOB U YETBEPTUYHBIX AMMOHHUEBBIX COJIE U OCHOBAaHUN. MeTOIbl U3BIICUEHNUS
MEPBUYHBIX, BTOPUYHBIX U TPETUUHBIX aMUHOB. OCHOBHOCTb U HYKJICO(DHIIBHOCTD
aMUHOB. Peakuuy aMHMHOB KakK HYKJICO(PUIBHBIX peareHTOB. JlMa3ocoequHeHHUs:
apoMarnyeckue u anudarudeckue. Ilomydenue. CTpoeHue u TayTOMepus
apoOMaTHYECKNX AUA30COCAMHECHUN. Peakuyun Aua3oCoOeAMHEHUN C BBIJICIICHUEM U
0e3 BblmeneHUs1 a3zoTa. Peakuumu aszocouderanus. A3okpacurenu. Jrazomerad.
MeTtonbl osTydeHusi, CTpoeHue, cBoiicTBa. CTpoeHUe U peaklMOHHAsi CIOCOOHOCTh
KapOEHOB.

OnemeHToopranndeckue coeauHeHus. Krnaccuduxamus. Homenknartypa.
OO0mmasi xapakTEepPUCTUKA DJIEMEHTOPTaHUYECKUX COCTUHEHUW M XapakTep CBS3U
MEXIY YIVIEPOAOM M DJJIEMEHTOM B 3aBUCHUMOCTA OT €ro IOJOXEHUS B
nepuoguyecko  cucreme. Cepocoaepkamiue OpraHUYeCKHE  COECIMHEHMS.
Knaccudukammsa.  Tuonsl.  Cynbduasl.  CynbdhoHbl U CyIb(OOKCHIBIL.
Cynbdokucnorel. Crpoenue. Meroasl mnomydeHus. CpoiictBa. CynbdamuHbie
npenapatel. Docdopoprannveckue coenunenus. Kiaccudukanusa: dochun wu
ankundochunsl, dochunonas, dochonoBas KuciaoTel, GHochUHOKCUI. MeTobI
MOJIy4EeHUsI, B3aUMHbIE MTpeBpalieHus, peakius ApOy3zosa. Kpemuuitopranmueckue
COCIMHEHUS, UX KJaccuduKalus, HOMEHKJIaTypa. MeTosl MoaydeHus, CBONCTBA,
CUHTE3 MoyuMepoB. Metamioprannueckue coeauHeHus. Homenknartypa. OOmue
METOJbI IOJyYEHUSI, CBOKCTBA.

I'unpoxcukucnorel.  Knmaccudukanms.  Homenkmatypa.  ATOMHOCT.
OcHoBHOCTh. M3omepus. OtnocurenbHas (D-, L-) u abcomortnas (R-,S-) -
KoH(purypanust ontuyeckux uzoMmepoB. llpaBwino Wurompna-Kana-IIpemnora.
MeTtoapl nomyyeHus: obmue u cnenuduueckne. XUMUUECKUE CBOWCTBA: OOIIME U
cnenupuIecKue.

Oxcokucnotel. Knaccudukanms, m3omepusi, HOMEHKJIATypa ¥ CTPOCHUE.
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Obmme u crneuuduueckue MeToAbl modaydeHus. OOmue u crenuduueckKue
CBOMCTBa OKCOKHCIIOT. AIIETOYKCYCHBIN 3(Up, BbIICICHUE TayTOMEPHBIX (PopM,
MPUYUHBI OTHOCUTEIBHON CTAOMIIBHOCTH €HOJBHOUM (popMbl. Peakiuu KeToHHOU 1
€HOJIbHOM (hOpM a1lleTOyKCyCHOro 3dupa.

Amvunokucnotsl. Knaccudpukanus. M3omepus. Homenknarypa. [Ipupoansie
aMUHOKHUCIIOTHI, UX cTepeoxumusi. O0ume u crnenuduueckrue MeToAbl TOJTyYEeHHUS.
duznyeckre CBOMCTBA, OeTauHbI (LIBUTTEP-HOHBI). AM(POTEPHOCTh. XUMHUUYECKHE
cBoiicTBa: obmue u crneuuduueckue. llemruasr n momunentunabl. [lentuaHas
CBSA3b, METOJABl MOJYYEHUs MENTHUAOB M MOJUNENnTUI0B. benku, mx oOmas
xapaktepucTtuka. [IpeacraBieHue O CTpOeHHH OEJKOB: MEpBUYHAS, BTOPHYHAS,
TPETUYHASI U YETBEPTUUHAS CTPYKTYPBI.

Yraesoasl. Knaccuduxanus. MoHocaxapupl: IEHTO3bI, T€KCO3bI, AJIbI03bI,
keto3bl. CTepeon3omeprss MOHO3. AOCONIOTHAs M1 OTHOCUTENIbHASI KOHPUTYpaLUH.
D- u L- psanel, uX CTEpEOXUMHUYECKOE POJCTBO C TJIMIIEPUHOBBIM aJbIAECTUIOM.
Konbuato-uiennas tayromepusi. Myraporanusi, o- U [(-aHOMEpbI, TJIUKO3UIHBIN
rupokcui. I[Ipoekunonnsle Qgopmynsl duimepa u nepcrneKkTUBHbIE (HOPMYIIBI
Xeyopca. IlIpoctpancTBeHHOE CTpoeHHE anbaorekco’ - (opma "kpecno".
[Tupanosuble U ¢GypaHO3HBIE IUKIBL. METOABI COKpAIICHUs U YBEIMUYEHUS LENH
MoHOcaxapuaoB. CBOHCTBa, peakUUud OTKPBITOM H IUKIMYECKOH (opM.
BoccranaBiuBaronie M HEBOCCTaHABIMBAKOIME  aucaxapuipl. CBoOCTBa.
[Tonmucaxapuasl. Kpaxmai, rivkores, Heiioao3a (kietdyarka). CBoilcTBa.

I'ereporuknbl.  Knaccudpukaums.  Homenknarypa.  ApomaTuyeckue
reTepOLUKIIbI. XapakTep ACNOKAIU3AMN T-3JIEKTPOHOB B MATHU- U IIECTUUIIEHHBIX
rerepouukiax. Buwmsaue rerepoaroma. CpaBHUTENbHAsh  XapaKTEpUCTHKA
apoMaTUYHOCTH O€H30Jla W apOMAaTHYECKUX TeTepoUuKIoB. [laruuneHHbie
rerepolukibl. CTpoeHue, apoMaTUYHOCTb. BiusiHue mpupoabl reTrepoaTomMa Ha
apOMaTUYHOCTh, HEHACHIIEHHOCTh U anuaoPpoOHOoCTs. O0IMe U crenuduyeckue
METOIbl CHHTE3a. B3auMHble NpeBpallleHHs] TeTEPOLUKIOB. XHWMHUYECKHE
cBoiicTBa. OCHOBHOCTh M KHCJIOTHOCTh. AnumohoOHOCTh (ypaHa, muppoia u
uHaoJya. BoccranoBnenue. B3anMHOe BIMsSHHE aTOMOB B MMHJA30J1€ M MHUPA30JIE.
Metonpl monydeHusi. Peakium anektpoduibHOro 3amernieHus. YacTuuHoe u
nosiHoe BoccraHoBieHue. lllectnunennsie rerepoumkisl. [Inpuaun. Crpoenue.
[Tomyuenune. PeakimonHass cmocoOHOCTh. XWHOJWH, W30XWHOJHH, aKpPUIUH.
Crpoenne. ApomarndyHOCTh. CpaBHUTENbHAs PEAKIMOHHAs CIHOCOOHOCT.
[Tonyyenune. Peakuuu dIeKTpOPUIBHOTO W HYKICO(DHIBHOTO 3aMEIICHUS.
OcHoBHbIE CcBOWCTBAa. JlMa3uHbl: MUpPa3WH, NMUPUMHUANH, nUpuaazuH. CTpOEHHE.
CpaBHuTenbHas peaKIMOHHAs CIIOCOOHOCTb. MeTtonbl MOJIy4EeHHUSI.
HyxneopunbHoe u snexkrpodpuinbHoe 3amenienne. OcHOBHBIE CBOMCTBA. Peakiuu
OKHUCJICHUSI-BOCCTAHOBJEHUS. [IMpuMHUINHOBBIE OCHOBaHHWs, UX cuHTe3. [lypuH,
ctpoenue. [Ipou3BogHble NypuHA: TyaHWUH, AJE€HUH, T'MIIOKCAHTHUH, KCAHTHH,
MOY€EBasi KACIIOTA.

Pasoen 5. « Duzuueckas xumusay. Xumuveckas mepmoOuHamuKa.

OCHOBHBIE TOJIOKEHUSI XUMUYECKOH TepMOJMHAMHKU. VcTopus pa3BUTHS
buznyecKol XMMHH KaK CaMOCTOSITEIbHON HayKu. TepMOIMHAMHYECKUE CHCTEMBI
u nporecchl. Kimaccuukanus u METOIbI UX OMUCAHMUSL.
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IlepBblii  3akOH TepMOAMHAMUKH. [lepBeIi 3aKOH TEPMOAMHAMUKH,
BHYTPEHHSSI SHEPIUs Kak (QyHKIMs COCTOSHUS cucTeMbl. PaGora pacumpeHus u
annabaTHYecKuil mpolecc s uaeanbHoro rasza. Kamopuueckue kospQuuueHTsI.
TemoeMKoCTh TpU TOCTOSSHHOM O0BEME W  TeMmIepaTrype. 3aBHCUMOCTb
TEIUIOEMKOCTH OT TEMIEPATypbl. DHTAJbIMUSA KaK (YHKIUS COCTOSHUS CUCTEMBI.
TemnepaTypHast 3aBUCUMOCTb SHTAJIBIIUN PEAKIUH.

Tepmoxumus. CTaHIapTHBIE COCTOSHUSL U YCJIOBMS, IPOCTBIE BEILECTBA.
3akoH I'ecca, TepMOXMMHUYECKUE CXEMbl. BBIUMCIIEHNS CTaHAAPTHOW SHTAJIBIIHH
peakuuu C MCHOJb30BAaHUEM CTAHIAPTHBIX TEIUIOT OOpa3oBaHUs, CrOpaHus,
pacTBOpeHusl, pa3BeAeHus. [IpubinkeHHble METO/IBI pacyeTa TeMIOT 00pa30BaHMS
U CTOpaHusl.

Bropoit 3akon tepmommHamuku. Iloctynater Knaysmyca un KenbBuna
(Tomcona). Hukn Kapno, ypaBHenue Kiaysuyca. OHTpomust Kak (QyHKUUSA
COCTOSIHHSA, BBIPQ)XCHHE BTOPOTO 3aKOHA TEPMOJMHAMHMKU B BHJIE HEPABEHCTBA
Kiay3nyca. 3akoH BO3pacTaHHsl DHTPOIIMM, KPUTEPUU INPOTEKAHUS CIOHTAHHBIX
IIPOLIECCOB B M3OJIMPOBAHHOW cucTeMe. BTOpol 3aKOH TEpMOAWHAMUKHU B
¢dopmynupoBke IlpuroxuHa, TPOU3BOACTBO HHTPONMU MPHU YCTAaHOBJICHUU
TEIIOBOro OanaHca. V3MeHeHHe SHTPONMU MpPU MPOTEKAHWU IPOU3BOJIBHOTO
npolecca B IPOM3BOJIBHOM CHCTEME. OHTPONMS B Pa3IMUHBIX IIpoLEccax C
UJCANbHBIM Ta30M, M3MEHEHUE SHTponuu Ipu (a3oBbIX mepexonax. Teopema
Hepncra, noctynat Ilnanka, BBIYMCIEHHS] SHTPOIMKM CHUCTEMBI MPU TEMIEPATYpE
T.

Xapaktepuctuueckue (yHKIMM W TEPMOJMHAMHUYECKHE IMOTEHIHUAJIbI.
CBoOonnas sneprusi ['mb0ca u coboanass 3Heprusi ['enbmronbia Kak (QyHKIUU
COCTOSIHUSA CHCTEMBI. Te€pMOJMHAMHYECKHE MOTECHIHMAIBI U XapaKTEPUCTUYECKUE
¢GbyHKUMUA. 3aBUCUMOCTh CBOOOIHON sHeprun ['nOOca M CBOOOJHON >HEpruu
['enpMrosiblia OT TEMIEPATYphl U JABICHUS JUISI MICAIBHBIX U PEAJbHBIX I'a30B,
byruTuBHOCTh M KOIPGUIIUEHT (DYTUTUBHOCTH. XWUMUYECKUHA TMOTEHIIMAT Kak
KpUTEPUIl TEPMOJMHAMUYECKOTO PABHOBECUS W CIIOHTAHHOIO IPOTEKAHMS
IIPOLIECCOB B OTKPBITBIX cucTemax. CooTHomeHue MakcBeia, ypaBHEHHE
['n60ca-/lrorema. OOIMe KpUTEPUU TEPMOJUHAMUYECKOTO PABHOBECUS W
CIIOHTAHHOI'O MPOTEKAHUs MPOLECCOB B M30JIMPOBAHHBIX, 3aKPBITBIX U OTKPBITBIX
CUCTEMAX.

Tepmoaunamuka pacTtBopoB. TepMoauHamuueckue (YHKUUU HICATbHBIX
pacTBOpOB ra3oB. PaBHOBeCHE KUIKUN PaCTBOP - HACHILEHHBINM map. BeipaxkeHue
XMMHYECKOT0 MTOTEHIIMAa KOMIIOHEHTOB PacTBOpa Yepe3 IaBICHHE HACHIILIEHHOTO
napa ¥ (QyruTuBHOCTh. 3akoHbl Payns u ['eHpu, uaeaibHble W TPEAEIbHO
pa30aBieHHBIE pacTBOpBL. PealibHble pacTBOpPHI, AKTUBHOCTb KOMIIOHEHTOB
pacTBopa, KO3()(QUIMEHT aKTUBHOCTH. PacTBOPUMOCTb TBEpIBIX BEIIECTB C
oOpa3oBaHMEM HWJEAIbHBIX W  HEWJealbHBIX pacTBOpPOB. Temmeparypa
KpUCTAJUIM3alMi U KUIIEHHUS PACTBOPOB HEJETYYMX BEIECTB. SIBIEHME ocMoca,
TEPMOJIMHAMHKA OCMOTHYECKOTO JaByieHus, ypaBHeHue Baut-I'odda. OOGpaTHbIi
ocmoc. IlepBeiii 3akon KonoBanoBa, (pakiimoHHas MEperoHka, peKTUuduKarius.
Bropoii 3akon KoHoBanoBa, a3e0TpOITHBIE PACTBOPBHI.

da3oBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX cucTemax. PaBHOBecue Qa3 B
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OJTHOKOMITIOHEHTHBIX CHCTEMaX, YyCIOBHs paBHOBecus, mpaBwio ¢a3 [ubbca.
JlaBiieHMe HACBIIIEHHOIO Iapa U €ro 3aBUCUMOCTb OT Temmeparypbl. da3oBbie
IEPEX0/Ibl IEPBOTO U BTOPOro poja. Jluarpamma cocTostHUS BObI, (ha30BbIE MOJI,
(GurypaTtuBHble TOYKH, JIMHUU ()a30BOrO PaBHOBECHUS U UX YpaBHEHMs, TPOWHas
TOYKA, KPUTUYECKOE COCTOsiHWE. JlparpamMma COCTOSIHUS AMOKCHIA YIVIEPOJa,
cyonumanusa u gecyonumanus. JluarpaMMa COCTOSIHUSL CEpbl, METacTaOMJIbHBIC
COCTOSIHMSI, DHAHTUOTPONHbIE (a3oBble MepexoAbl. MOHOTpOINHbIE (Ha30BbIE
NEPEXO/Ibl, AUarpaMma cocTosiHus 6eH3o0deHoH, npasuio OcTBanba.

@da30Bo€ paBHOBECHE B JIBYXKOMIIOHEHTHBIX cucTeMax. Jlmarpamma
COCTOSIHUSL JBYXKOMIIOHEHTHBIX CUCTEM C MPOCTOM IBTEKTUKOW, IPABUIIO pblyara.
@da3oBble  auarpaMMbl  JIByXKOMIIOHEHTHBIX ~ CHUCTEM €  0Opa3oBaHUEM
OTpaHUYECHHBIX M HEOTPAHMYEHHBIX PACTBOPOB B TBEpAbIX (azax. Iuarpamme
COCTOSIHUA  JBYXKOMIIOHEHTHBIX CHUCTEM C OOpa30BaHUEM XHUMHUYECKOIO
COCIMHEHUSA, KOTOpBIE IUIABATCA KOHIPYIHTHO M HHKOHIPYOHTHO. JKuakoctw,
KOTOPBIE OlPaHUYEHHO CMEIIMBAIOTCSA, BEPXHASA W HWKHAA KPUTUYECKHUE
TEMIIEpaTypbl PaCTBOPUMOCTH, OIIpeAeNieHue, NMpaBwio AjekceeBa. [IpuHIMIEBI
IOCTPOEHUS AuarpamMm (pazoBOro paBHOBECHS, KPUBbIE OXJIAXKICHUS, TEPMUUYECKUI
aHaus.

@da30Bo€ paBHOBECHME B TPEXKOMIIOHEHTHBIX CHUCTEMax. TpeyrosibHbIe
JyarpaMMbl U UX CBOWCTBA. /lnarpaMMbl COCTOSHUSA TPEXKOMIIOHEHTHBIX CMeECcen
KUAJKOCTEN C OTPAaHUYEHHON B3aMMHOW PACTBOPUMOCTBIO. 3aKOH PaCIpENEICHUS U
DKCTPAKLHA.

XUMHYECKOE paBHOBECHE. [Ipsmas 51 oOpaTHas peakuuu,
TEPMOJUHAMHUYECKNE YCIIOBHSI XHUMHYECKOTO PaBHOBECHS. 3aKOH JEHCTBHUS Macc,
TEPMOJIMHAMMYECKUI BBIBOJ, KOHCTAHTBI paBHOBecHs. M300apHblii MOTEHIMAI
XUMHYECKOM  pEaKkluy, YpPaBHEHUE  M30TEPMbl  XUMHUYECKOM  PEaKIuu.
CraHgapTHBIA W300apHBIA TOTEHIMAT XUMHYECKOoW peakinuu. COOTHOIIICHUE
MEXJIy KOHCTAaHTAMH DAaBHOBECHS, BIMSHHUE [ABJICHUA HAa XUMHYECKOE
paBHoBecue. [lpunnun Jle lllaTtenve-bpayHa, npumeHeHue peakUuu CHHTE3A
aMMHUaka. 3aBHCHMOCTb XHMHYECKOI'O PABHOBECHsS OT TEMIIEpAaTypbl B Y3KOM
JVaIa3oHe TeMreparyp. XMMUYECKOE PABHOBECHUE IIPU NPOTEKAHUU XUMHYECKON
pPEaKIUU B FETEPOreHHBIX CUCTEMAX.

Xumuueckasa Kunemuxka u Kamaaiu3s

®opmanbHass KuHEeTHKAa. CKOpPOCTh M KOHCTaHTa CKOPOCTH XWMHUYECKON
peakuun. OCHOBHOM  MOCTyJaT XHWMHYECKOM  KuWHETHKH. llopsimok wm
MOJIEKYJISIPHOCTh peakuuu. HeoOpartumMele peakuuu. Peakuyuy HyneBoro mopsaka.
MonHoMorekysipHas HeoOpaTuMasi peakiiysi epBoro nopsaka. bumonexkynispHas
HeoOpaTuMas peakuusi BToporo mnopsaka. HeoOpatumas peakiust n-ro mnopsika.
MeTtozs! onpenieneHns 00Iero nopsiika peakiuuu. MeTo sl onpeieieHus nopsiaKa
peakuuy 1O BELIECTBY. 3aBUCUMOCTb CKOPOCTH PEAKLUUU OT TEMIIEPaTyphl.
[TpaBuno Bant-T'odda. YpaBuenue Appenuyca.

Kunetuka cnoxubix peakiuii. ObpaTtuMeie peakiuu. MOHOMOJNEKYIIIpHas
oOparuMass  peakuusi  mepBoro  mopsaka.  llapamnenbHble  peakiuu.
[TocnenoBarenbHble peakuuu. [IpuOIMKEHHbIE METONbI XMMHYECKON KHUHETHUKH:
METOJZ KBa3UCTAMOHAPHBIX  KOHILEHTPALMH; METOA  KBAa3UCTALMOHAPHOIO
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PaBHOBECHOTO MPUOIHKEHUSI.

TeopeTnueckrue NpencTaBICHUS XUMHUYECKON KUHETUKU. TeopHsi aKTUBHBIX
CTOJIKHOBEHHI. [IpuMeHEeHuEe MOJIEKYJIIPHO-KUHETUYECKON TEOPUU HICATBHBIX
ra3oB B XUMHUUYECKOU KMHETHKE. DPHEKTUBHBIN TUaMETp CTOJIKHOBeHUs. [ umoresa
aKTUBHBIX  CTOJIKHOBEHWH.  [IpuMeHeHue  TeopuM  CTOJIKHOBEHHH K
OMMOJNIEKYJISIPHOM peakiuu. Pacder KOHCTaHTBI CKOpPOCTH. Teopusi aKTUBHOIO
KoMILIeKca. [IOBEpXHOCTh NOTEHUMAIbHONW HHEPrHuU. AKTHUBHBI KOMILUIEKC H
KoopauHata peakiuu. [Ipoduns mytn peaknmuu. BbIBOJ OCHOBHOTO YpaBHEHHS
TEOPUU AaKTHUBHOI'O KOMIUIEKCA [JIsi OMMOJICKYJSIpHBIX peakuuid. CB0oOOHas
SHEpPrusl aKTUBaUMM. MOHO- H TPUMOJIEKYJISIPHBIE PEAKUUMA B TEOPUHU
CTOJIKHOBEHHM U aKTUBHOT'O KOMILIEKCA. MOHOMOJNIEKYIISIPHBIE PEAKIIUH IO TEOPUU
AKTUBHBIX CTOJIKHOBEHUM M HX OWUMOJEKYJSPHBIA MEXaHU3M aKTUBAIUH.
MOHOMOJIEKYISIpHBIE  PEaKIuu U Teopus AKTUBHOTO KOMILJIEKCA.
TpuMOJIEKYISIpHBIE PEAKLIMU B TEOPUU CTOJKHOBEHHM M aKTMBHOI'O KOMILIEKCA.
Peakuuu B pactBopax. [IpuMeHeHre TEOpUN aKTUBHBIX CTOJIKHOBEHUN K PEAKLIHAM
B pacTBope. Peakuuu B pacTBOpe M TEOpUS aKTUBHOIO KOMIUIECKCA. YpaBHEHUE
bpencrena-beeppyma. BiaustHue HOHHOM CUIIBI HA CKOPOCTh PEAKIUH.

Kuneruka nenupix u GoToXuMUUecKuX peakuuii. OCHOBHBIE CTaIUU LIETTHON
peakumu. JlnvHa nenu W 3BeHO Uenu. KuHeTMKa HEpPA3BETBICHHBIX LEMHBIX
peakiuii Ha mpuMepe peakiuu oOpasoBaHusi QocreHa. Pa3BeTBiEHHBIE IIETTHBIE
peakiuu. IlomyocTtpoB BocriameHenusi. Crtagun (POTOXMMUUYECKON peaKIUU.
3akoHbl (Qotoxumuu. KBaHTOBBIM BbIX0A. OCHOBHBIE THUIMBI (POTOXMMHYECKUX
peakiuit. Paznuuus Mmexay GOTOXUMHUYECKUMHU U TEMHOBBIMU PEAKITUSIMU.

I'omorennsbiii katanu3. OCHOBBI TOMOTEHHOTO KaTanu3a no [nuransckomy.
CauTHBIA MEXaHW3M U CTAaJIUWHBIM MEXaHW3M TIOMOI€HHOTro Kartanu3a. OOuumi
KUCJIOTHO-OCHOBHOM Kartanu3. [lepBUYHBI U BTOPUYHBIN cojieBble A(D(PEKTHI.
Crneunduieckuit KUCIOTHO-OCHOBHOM KaTanu3. OyHKIMs KucaoTHOCTH ['ammerTa.

I'eteporennbiii kaTanus. ['ereporeHHbli katain3. (OCHOBHBIC CTaJUHU
TETEPOr€HHON KaTAIIUTUYECKON peakuuu. XapaKTEpPHbIE YEpPTbl T'€TEPOTECHHOIO
KaTanu3a. AKTHBalUMs B  TIETEPOTCHHBIX  KAaTAIMTUYECKUX  PEAKIUsX.
AxtuBupoBaHHas ancopOumsa. Kunermueckas wu  auddys3uoHHas o0iacTu
reTEPOre€HHO-KaTaJIUTUIECKOTO rpoluecca. Kuneruka reTePOreHHbIX
KaTaJUTUYECKUX PEaKUUM B CTATHYECKHX YCIOBUsX. VICTMHHas M Kaxylascs
SHEPrYUU aKTUBAIMU TE€TEPOTCHHBIX XUMUYECKUX peakiuil. Teopun reTeporeHHoro
KaTanu3a. AKTUBHBIC LEHTPbl TETEPOTCHHBIX KaTalnu3aTOpPOB. MyJbTUILIETHAS
Teopusl Karainu3a. Teopus akTUBHbIX aHcamoOied. KartamuzaTopbl Ha HOCHUTEISX.
AncopOImoHHble  KaTanu3atopel. KartanmuTtudeckue CBOWCTBA  MEPEXOAHBIX
METAJJIOB IEPUOANYECKON CUCTEMBI.

depmeHTaTUBHBIN KaTanu3. dDepMeHThl U MX OCHOBHAs KiaccU(UKaIus.
OcHoBHBIEC cTaanu (hepMEHTATUBHON peakiuu. OepMeHT-CyOCTpaTHBIA KOMIUIECKC.
OcHOBBI KHHETHKU (PEPMEHTATUBHBIX peakiuil. YpaBHeHne Muxasnuca-MeHTeHa
¥ CIIOCOOBI €T0 JTMHEaAPHU3allnu.

Inexmpoxumusi

Teopun »snexrponutoB. (OCHOBHBIE TIOJIOKEHUS Teopur AppeHuyca.

Henocratku stou teopun. [Ipuunnel 3nekTposmtudeckon quccounanuu. [lonstue
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CpeIHEel aKTUBHOCTU M CpEAHEro KO3(PQUIIMEeHTa aKTUBHOCTH, WX CBA3b C
aKTUBHOCTBIO U KOA(DPUIIMEHTOM aKTUBHOCTU OTACNIBbHBIX MOHOB. MoHHas cuna
pacTBopa. 3akoH MOHHOU cuiibl. OCHOBHBIE MOJNOXKEHUsT Teopun Jlebasi-Xtokkes.
[ToTeniman noHHo atMocdepsl. YpaBHeHHE I KOd(DPuiimeHTa akTMUBHOCTH B I,
IT u III mpubnuxenusx teopun Jledas-Xrokkens. CoOBpeMeHHbIE MPEACTABICHUS O
pacTBOpax ANEKTPOJIUTOB.

DIIEKTPONPOBOAHOCTh  DJIEKTPOJIUTOB.  HepaBHOBECHbIE  SIBICHUS B
pacTBOpax dJIEKTPOJIUTOB. Y IEJIbHAS W DKBUBAJIICHTHAS JJIEKTPOIPOBOJHOCTH, UX
3aBUCHMOCTb ~ OT  KOHIIEHTpAlMM  DJJEKTpoiauTa.  MeTtox  W3MeEpeHHs
ANEKTpONpoBOoAHOCTH. [loaBumxkHOCT MOHOB. 3akoH Koubpayma. 3aBUCUMOCTB
npeeIbHON MOJABIKHOCTUA OT paauyca noHa (popmyna CTokca) U TeMIEpaTypsl
(npaBwiio Banbaena-Ilucapxesckoro). IloABMXKHOCTH HMOHOB THAPOKCOHUS H
ruapokcuna. CBsi3b MEXAy TMOABMKHOCTBIO HOHOB M HUX KOHUEHTpAlUH.
OcHOBHbIE ITOJI0KEHUS TEOpUHU Hebas-Xrokkens-Onzarepa
(anexTpodopeTndyeckuil U penakcalMoHHBIA 3¢ ¢dekTbl, ypaBHeHHe OH3arepa;
ap¢extsl Buna u Jlebas-Panbkenrarena). Yucna nepeHoca; UX 3aBUCUMOCTb OT
TEMIIEpaTypbl W KOHUEHTPALMH 3JIEKTPOJuTa. MeToAsl ONpEeNeNeHHs] Yucel
nepenoca (Meron ['urropda u MeToa IBUKYLIEICS TpaHULIbI).

Honnble paBHOBecus. 3akoH pazbasineHuss OcTBajibaa (mepBas U BTOpas
¢opmel). TepmoauHamuueckas KOHCTaHTa Jauccouuauuu. [Ipumenenue teopun
Jebas-Xrokkens K cnadbIiM ANEKTPOIUTAM npu ONpeaeICHUH
TEPMOJIMHAMHYECKOW KOHCTAHTBI AUCcolHanuu. ICTUHHAS CTeNeHb TUCCOLUALUU.
Bbluncienrie ICTUHHON CTENEHU U TEPMOAMHAMUYECKON KOHCTAHThI JUCCOLIMALINH
cnalObIX ANEeKTpodauToB. Kwucmorel u menouyu. [[BoliHOE MPOTOIMTHYECKOE
paBHOBecue. MctuHHasg KoHcTaHTa jguccouuanuu. ['maponus. AmdoTepHbie
ANEeKTpONUTHL. L{BUTTEP-NOHBI. M30351€KTpHUECKast TOUKA.

DJIEKTPOXUMHUYECKUE  DJIEMEHTBI.  OJJIEKTPOJBHXKYyIIas cwia (9.1.C.).
DNEKTPOXUMHUYECKHE IJIEMEHTHI U 3.1.C. CKauKM NOTEHIHAJIA U JIEKTPOABUKYILAS
CWJIa. 3HAKU U CJIOKEHHUE 3.11.C. JIEMEHTOB B 3JIEKTPOXUMHUYECKOM Lenu. MeTozsl
u3MepeHuss  3.0.c.  Hopmaneneli  snmementr  Bectona.  PaBHOoBecue B
AIEKTPOXUMUYECKON uenu; ypaBHeHue HepHcera. Ilpumenenne II  3akoHa
TEPMOJIMHAMHKH K IJICKTPOXUMHUYECKOH 11eny; ypaBHeHue [ uboca-I eapmromnsbiia.

DneKTpoaHblE MOTEHUHUANBl. THUIBI 3JEKTPOJOB. BO3HUKHOBEHHE CKAaYKOB
noTeHIana Ha rpanune ¢as. CTpoeHue rpaHuilbl AIeKTpo / pacTBop. Benuunna
Y 3HAK JJIEKTPOJHOIO MOTEHIMaka. 3aBUCHMOCTh JJIEKTPOJHOrO MOTEHUHMAa OT
KOHIIEHTpAI[MX PacTBOpPA JJIEKTPOIUTA. IDJIEKTPOJbl CpaBHEHHUS (BOJOPOIHBIM,
KaJIOMEJIbHBIN, XJjopcepeOpsiubiit). Onektponsl | u Il poma. OxucnutensHo-
BOCCTAHOBUTENbHBIE ANEKTPOIbI (XMHTHIPOHHBIN AJIEKTPOJ).

DIIEKTPOXUMHYECKUE DIEMEHTHI u LCTIH. Knaccudukanus
AIIEKTPOXUMHUYECKUX 3JIeMeHTOB (ueneil). KoHueHTpannoHHBIE 371eMEHTHl 0€3
nepeHoca. KoHLEHTpalMOHHBIE »3JIEMEHThl ¢ TmepeHocoM. Jluddy3noHHbIH
notenuuan. OmnpeneneHre Kod()(PUINEHTOB aKTUBHOCTU 3JIEKTPOJIUTOB, UUCEIN
IIEPEHOCA U KOHCTAHT XMMHYECKOTO PAaBHOBECUS METOIOM 3.1.C. XHMHUYECKHE
VCTOYHHUKHU TOKA, UX OCHOBHBIE BHUJIBI U XapaKTEPUCTUKU. IIepBUUHBIE HICTOYHUKH
TOKa. AKKyMYJSTOpBL. TOIIMBHBIE U OMOTOIIIMBHBIE JIEMEHTHI.

20



Kunernka snexktponsbix npoueccoB. CTaauu  3IEKTPOXUMUYECKOTO
MPOIIECCA; MOHATUE JIUMUTUPYIOWIEH cTaguu. [IT0THOCTh TOKA Kak Mepa CKOPOCTH
ANEKTPOXUMUYECKOW peakuuu. [lonspusaiusi 3JI€KTPOJOB M €€ MpPUYMHBL. Toka
oOMeHa. YpaBuenue Tadens uisi 3JIEKTPOXMMHYECKOW momsipuzanuu. Teopus
BOJOPOJHOTO TEPEHANPSKEHUSI. YPAaBHEHHE KOHIIEHTPAIMOHHON MOJSpHU3alnH.
[Tpenenpubiit b PY3UOHHBIN TOK.

Pa3zoen 6. «Konnouonas xumusy

Benenue B xomnonaHyo Xxumuio. OCHOBHBIE MOHSTHS, OOBEKTHI U3YUCHHUS
U 1enb quciuminHel. [Ipu3naku 00bekToB KoutonaHoi xumuu. Knaccuduxarmm
JUCTIEPCHBIX CHCTEM MO0 pa3HbIM Mpu3HakaM. JlnopunbHble u aHO(OOHBIE
nucnepcHsle cucteMbl. KosoniHoe cocTosSHUE BELECTBA.

[loBepxHOCTHBIE siBIEHUS. TepMoaMHAMHKa TOBEpXHOCTH. CBOOOIHAs
NOBEpPXHOCTHasi »Heprus. [loBepXHOCTHOE HaTsDKeHHE. TepMOJMHAMHYECKHE
(GYHKIIMM TOBEPXHOCTHOTIO ciosi. Mex(pa3Hoe HaTsDKeHHe Ha IOBEPXHOCTU
paszzena B3aMMOHACBIIIEHHBIX JKUJAKOCTEW, NpaBwio AHTOHOBAa. Meroasl
OIIPEENICHNS] IOBEPXHOCTHOI'O HATSYKEHUS JIETKOIOABUKHBIX ITOBEPXHOCTEN.

SIBReHUs KaWJULIPHOCTM M CMayuBaHHA. TepMOAMHAMUYECKHE YCIOBUS
CMayuMBaHUsl M pacTEKaHUsi Ha TBEPIAbIX U JKUJIKUX  [MOBEPXHOCTSX.
KonnuecTBeHHbIE XapakTEpUCTUKU cMauuBaHus. M30uparenbHOE€ CMauuBaHUE.
CMaunBaHME peEaNbHBIX TBEPIBIX TEJ, THCTEPE3UC cMauduBaHus. KamwnispHoe
naBlieHue, ypaBHeHue Jlannaca. Ypasuenue JKopeHa.

AncopOuusi Ha MOBEPXHOCTU pasjena ¢a3. AacopOuus Kak NpOU3BOJILHOE
KOHLIEHTPUPOBAHKE BEIIECTB Ha MOBEepXHOCTHU. [ToBepxHOCTHO-akTUBHBIE (IIAB) 1
MOBEPXHOCTHO-UHAKTUBHBIE BellecTBa. [I0BEpXHOCTHAsE aKTUBHOCTh. YpaBHEHHE
aacopouun ['mb6ca. Kiaccudpuxanus I[IAB. 3aBucuMocTh MNOBEPXHOCTHOTO
HaTsbKeHUs OT KoHueHTpaunu [IAB. VYpasnenue Ilnmkosckoro. M3meHeHwue
MMOBEPXHOCTHOW aKTUBHOCTU B ToMosiorudeckux psgax [TAB. Pabora ancopOium.
VYpaBuenue wuzorepmbl ancopbumu Jlenrmiopa. Cpsa3zp ypaBHeHuid [100ca,
[[IumkoBckoro, Jlenrmioopa. CrtpoeHue MoHOcoeB pacTBopuMbix IIAB.
JIByXMEpHOE COCTOSIHME BELIECTBA B IOBEPXHOCTHOM cioe. IloBepXHOCTHBIE
wieHKkn HepacTtBopuMmbix [TAB. AncopOrusi ra3oB Ha TBEPION MOBEPXHOCTH.
[Tonsitue o pusznuecko agcopOiuu u xemocopomuu. Pabora, Teriora u SHTPONUS
ancopOuuu. M3zorepmel agcopbunu ra3oB. Teopus aacopOuuoHHbIX cuil. Teopus
azcopOIIUU Tra3oB.

DJIEKTPO-TIOBEPXHOCTHBIE SIBICHHS B JUCHEPCHBIX cucTeMax. J[BoiHOM
anekTpuueckuit ciaout (JIIC), npuunuHbl 1 MeXaHU3MBI ero o0pa3zoBaHus. Mojaenu
ctpoenust JDC. DNEKTPOKMHETUYECKUH TMOTCHIHUANI. JIEKTPOKUHETUYECKUE
aByieHUs (A5eKTpodopes, IEKTPOOCMOC, MOTEHIUABI TEYEHUS U CEJUMEHTALIUN ).
Teopus I'enbmromnbiia-CmonyxoBckoro. CTpoeHue Muue ruapodoOHbIX 30J1eH.
Nonnsriit oomeH. [IpakTrdeckoe MpuMeHEHNE AIEKTPOKMHETHIECKUX SIBICHHM.

JInoobHble aucriepcHbIE CUCTEMBbl. MeToAbl MoNyuyeHus: JHUO(HOOHBIX
nucniepcHbix cucteM. [Ipumenenue >¢dexra Pebunaepa u [1AB s ymenbienus
pabotel nucneprupoBanud. [Iporeccsl qucneprupoBaHusi B IPUPOAE U TEXHUKE.
Konpencannonnoe oOpa3zoBaHue IucnepcHbIx cucteM. Ousndeckast 1 XuMuieckast
KoHJeHcanus. OCHOBHBIE METO/bI OUHCTKH 30JIEH.
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JInodunbHble JOUCHEPCHBIE CHUCTEMBL. TepMOAMHAMHKA OOpa30BaHUS
mnopmibHbIX KosutonaoB. Kpurepuit Pebunnepa-1llykuna. Munemnoo0pa3zoBanue
B pactBopax [IAB. Kputuueckas koHueHTpaius Muuemuiooopasopanus. CTpoeHue
OpsAMBIX W OOpaTHBIX MHUIEUI. TepMoAMHAMUKAa  MHUIEUIO00pa30BaHUS.
Komnounnoe pactBopenue BemectB B pactBopax [IAB  (comoOunuzanus).
[IpakTHUueCcKO€ MPUMEHEHUE MULIEIUIIPHBIX CUCTEM.

Onrthueckue CBOWCTBA NHCHEPCHBIX CUCTEM. PaccesHne W mossipU3anys
CBETa KOJUIOMJHBIMHU cucTeMaMu. 3akoH Panes. Ilornomenue cBera B AMCIEPCHBIX
cucremax. Oxpacka 3oneid. ONTHYECKHE METOAbl HMCCIEAOBAHUS KOJUJIOUIHBIX
CUCTEM.

MonekyIapHO-KHHETUYECKUE CBOIICTBa JTUCIIEPCHBIX CUCTEM.
VYHUBEpPCaNbHOCTh  MOJIEKYJSIPHO-KUHETUYECKUX  CBOMCTB  pacTBOPOB U
JMCIIEPCHBIX CUCTEM. bpoyHOBCKOe NBHKeHHE, TU(DPy3Hsi, OCMOC B KOJUJTOUIHBIX
cucremax. CeauMeHTalMs B JUCIIEPCHBIX cucTeMax. CelMMEHTAallMOHHbBINA aHaln3
CYCIICH3HU.

CenvMeHTAalMOHHAS. W arperaTuBHasi yCTOWMYHMBOCTh AUCIHEPCHBIX CHCTEM.
Hapymenne arperaTWBHOM yCTOMYMBOCTH JUCIIEPCHBIX CHUCTEM BCIIEJICTBUE
KOAJIECLICHIIMH, N30TEPMUYECKON NIEPETOHKHU, KOaryiasiuuu. Teopust yCcToON4MBOCTH
mno¢oOHbIx 3oisei (AJIDO). dakTopsl yCTOMUYUBOCTH JTHUO(POOHBIX TUCHIEPCHBIX
CUCTEM. 3alllUTHBIE KOJUIOWAbL. MeXaHu3Mbl KOaryssiiuu (KOHUEHTPAMOHHBIA U
HelTpanu3anuonsbiil). [Topor koarynsuuu. Kunetuka xoarymsinuu. [lentusarnms.
OCOOEHHOCTH CTPYKTYpbl M YCTOWYMBOCTHM MHKPOTE€TEPOTE€HHBIX JAMCIEPCHBIX
cucteM. MeToabl MONy4YeHUs, KiIacCUPUKalusg, YCTONYMBOCTb W pa3pylleHUE
CYyCHEH3UH, DJMYJbCUH, TIE€H, a’po30Jie. OMybraTopbl, MEeHOOOpa30BaTENH.
KoarynsiunoHHbIe 1 KOHJIEHCAIMOHHO-KPUCTAITU3ALIMOHHBIE CTPYKTYPBI.

KonnougHno-xuMuyeckne  OCHOBBI  OXpaHbl  mpuponbl.  KosmougHo-
XUMHUYECKUE IPOLECCHl U CHCTEMBI, JIEKAIIME B OCHOBE METOJOB OYHCTKH
atMocepbsl U ruapocheprl. MeTonasl paspylieHusi a’posoiield, Oopbba ¢
3arpsisHeHreM atMochepbl. MeTo bl OUMCTKU MPUPOTHBIX U CTOYHBIX BO/I.

Pazoen 7. «Xumust 8b1cOKOMONEKYNAPHBIX COCOUHEHULLY

OcCHOBHBIC TIOHSTHS U OMPENEICHUS XUMUU U (PU3MKOXUMUU TOJIUMEPOB.
Knaccudukanmy u HoMeHKIaTypa BHICOKOMOJIEKYIISIPHBIX coeIMHEeHU. OCHOBHBIC
MOHATHUS: MOHOMED, OJIMTOMEDP, IMOJIUMEDP, MAKPOMOJIEKYJIA, [IOBTOPSIFOLIEECS 3BEHO
u 1p. Homenknatypa mnonumepoB. Krnaccudukanum  noaumMepoB 1O
MPOUCXOXKJICHUIO W  XUMHUYECKOMY cocTaBy. MouekynsapHas Macca U
MOJIEKYJIsIpHO-MaccoBoe pactpezaenenue (MMP) nomumepoB. OTnnuve mOHATHS
"MoJieKyJsipHass Macca' Il HU3KOMOJEKYJSPHBIX W BBICOKOMOJIEKYJISIPHBIX
coenunenuid. [lomumepromosnoru. CrnocoObl yCpeIHEHHUS MOJIEKYJISIPHOM MAacChl.
CreneHp MOMUANUCIEPCHOCTH MOJIUMEPOB.

OcHOBHBIE MeTOABI CHHTE3a MoJMMeEpoB. llenHas mnonmMepusanms, ee
OCOOCHHOCTH M OCHOBHBIE cTaauu. PanukanbHas mnoauMmepusalusi, OCHOBHBIC
CrocoObl MHUIIMUPOBaHUS Tporecca. Knnetnka paaukaibHOW MOMMEpU3aIii Ha
HadalbHbIX  cTaausax. KBasucraumonapHoe cocrosiHue. CpemgHss — JyiMHA
KHHETHYECKOW  Lenu.  OHEPreTUYeCKHe  XAPAaKTEPUCTUKH  PaJAMKaIbHOU
nosmMepusanuy. [Tonumepr3annoHHO-IEMOIMMEPHU3ALIMIOHHOE PABHOBECHE.
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MonekynspHas Macca W MOJIEKYJSIPHO-MAacCOBOE pPaCIpEACIICHUE B
paauKadbHOM ToMMMepu3anuu. Peaknuu nepenaun uenu. YpaBHeHue Malio.
BiussHue  Temmeparypsl Ha  CKOPOCTh M CTENEHb  IOJMMEpHU3ALUU.
TepMmoununuupoBanHas, (GOTOXMMHUYECKass M paJHAllOHHAS MOJIMMEpPHU3aIHsl.
CriocoObl mpoBeJeHUs MOJMMEpPU3allii: B Macce, B PacTBOPE, B CYCIIEH3HUH, B
smylbcud. PanukanpHas mnonumepusanuss B OuHapHoM cucteme. Kunerumka
OuHapHOUM cononumepuzanuu. JuddepeHnuanbHoe ypaBHEHHE "MTHOBEHHOTO"
coctaBa  comnosuMmepa  Mano-JIprouca.  KoHCTaHTBI  comoaumepusaiuu.
3aBUCMMOCTh COCTaBa COMNOJMMEpPa OT COCTaBa HMCXOJHOM CMECH MOHOMEPOB.
BiisiHue BeJIMYMH KOHCTaHT CONOJIMMEPHU3ALIMHA HA COCTAB COMOJIUMEDPA.

NoHHass W WOHHO-KOOpAMHAUMOHHAs  nojauMepusauusa.  Monnas
MIOJIMMEPU3ALMSA, OCHOBHBIE €€ OTIMYMS OT PaJUuKaJIbHOM ITOJIMMEPU3ALUN.
[lonsaTne «kuBoW» nonuMmepusauuu. Katmonnas nonumepusanus. MoHOMEpPBI U
KaTaJIn3aTOPbI KaTUOHHOU [OJIMMEPU3ALUH. Kuneruka KaTUOHHOU
noJuMepu3alii. AHUOHHAS MOJIUMEpPU3alUs: 3apOKACHHUE, POCT U OOPBIB LIETICH.
Kuneruka annoHHou nonmmepusanuu. [lonumepusanusa nukios. TepmoaunaMuka
U MEXaHU3M [OJIMMEPU3ALUN  LUKINYECKUX  COCIUHEHUN. AKTHBATOpPHI
IIOJIMMEPHU3ALIUU LIUKIIOB.

ITonukoHaeHcanus. XHUMHUYECKHE IIPEBPALLECHHUS IIOJIMMEPOB.
[lonukoHaeHcanus. MoHoMepsl, CHOCOOHBIE IIOJIMMEPU30BATHCS 1o
MTOJIMKOHJIEHCAIIMOHHOMY MeXaHn3My. OCHOBHBIE Pa3IN4Msl MOJUMEPHU3ALUOHHBIX
M TOJMKOHJAEHCAlMOHHBIX mpoueccoB. Crpoenme Makpouenu. CTeneHb
MOJIMKOHJICHCALIUU U €€ 3aBUCUMOCTb OT ITyOMHBI MOJIMKOHIEHCALUU. Y paBHEHHE
Kapozepca u ero ananu3. PaBHOBecHass TOMO- W TE€TEPOIOJUKOHICHCAIUS.
[lonukoHOEeHCAIMOHHOE ~ paBHOBecue.  HepaBHOBecHass — MOJIMKOHICHCALMS.
MonekynsipHO-MacCOBOE  paclpelesieHne B JIMHEMHOM  IOJUMKOHJCHCAIUU.
Oco0eHHOCTH XUMHUYECKUX peakluil NoJuMepoB. BiusHue pazianuHbiX (akTopoB
Ha PEaKUUMOHHYIO CIOCOOHOCTh (DYHKIMOHAJIBHBIX TPYOI B IOJUMEPAX.
[TonmumepaHnanoru4Hble NpeBpalieHuss. XMMUUECKHUE MTPEeBPaILECHHs TOJIMMEPOB Oe3
VU3MEHEHHUs CTEIICHU MOJIMMEPU3ALMKU U ¢ U3MEHEHUEM CTEIICHU ITOJIMMEPU3ALUU.
BHYTpHUMOJIEKYJIIIpHBIE PEAKIIUH.

PactBopel mosmmumepoB. PactBopel nmonuMepoB. BimmsHue pa3iMuHBIX
(dakTOpoOB Ha pacTBOpPEHHE U HaOyXaHUE MOJIUMEPOB. TepMOAMHAMUKA PacTBOPOB
nonumMepoB. OCMOTHYECKOE [IaBJIEHUE pacTBOPOB NOJMMEPOB. BupuanbHbie
koaduienTsl. TepmoauHaMHuecKue KpuUTepuu "KadecTBa' pacTBOpPUTEINS.
OHTpPOMNHUS U TEIUIOTa PACTBOPEHHUS MOJMMEPOB. KOHIIEHTpUPOBaHHBIE PACTBOPHI
MTOJIMMEPOB U KEJIE.

Pa3zoen 8. «Xumuueckas mexnonoeusy

OcCHOBHBIE MOHATHUS XUMHUYECKOM TexHojoruu. Knaccudukanus xumuko-
TEXHOJOTMUECKUX TMpoueccoB. Kputepun oneHkd 3PPEKTUBHOCTH XHUMHUKO-
TEXHOJOTMUYECKOIro IMpolecca, MaTepuajbHBIA M SHEPreTHYEecKuil OamaHC HX
pacuet, cnocoObl TPEACTaBICHUS.

Bimsinue temmeparypshl, AaBiI€HUS, KOHLEHTPALMU PEarcHTOB, WHEPTHBIX
ra3oB Ha paBHOBECHE M CKOPOCTh B TeXHOJormyeckux mpoueccax. Koapdunment
CKOpPOCTH, TIOBEPXHOCTh CONPUKOCHOBEHHS, JBIXKYIIAsl CUja MpoLecca, CocoObl
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WX YBEIUYCHUSI.

OcHOBHBIE BHJIBI MOJIEJEH XUMHUKO-TEXHOJOTUYECKUX CXEM U CIOCOOBI MX
O CaHMUSI.

[Ipotieccsl U amnmapaThl XMMHUYECKOTO MPOU3BOJCTBA. ['MapomexaHnueckue
MpOLIECChl,  TEIUIOBBIE  TEXHOJIOTMYECKHE  MPOLECChl,  MAacCOOOMEHHBIE
TEXHOJIOTUYECKHE TMPOIEeCcChl. JIBHKyIias cuiaa MacCOOOMEHHBIX IMPOIIECCOB.
ArnmapaTsl B MACCOOOMEHHBIX MPOLIECCaX.

Xumuyeckue peaktopbl. Crmoco0 mMOABEACHHS pPEareHTOB M OTBOJA
npoaykToB. OO01Iast XapaKTepUCTUKA PEAKTOPOB MEPUOANYECKOTO, HEMPEPHIBHOTO,
MOJTYNIEPUOJUYECKOTO AEHCTBUS. PeXUM ABUKEHUS U MEPEMEIIMBaHUsI PEarcHTOB.
PeakTopsl HJI€aIbHOTO BBITECHEHUSI M pPEAKTOpa TOJHOTO CMEIIMBAHMUS.
Annabatudeckue, U30TEPMUUECKUE U TTOTUTEPMUUYECKUE PEAKTOPHI.

Boaa B xumuueckoi npoMblnieHHOCTH. [loka3aTenn u OCHOBHBIE METOIbI
ouncTku. PearenTHoe ymsirdenuwe Bojbl. MoHHTHI, kinaccudukaius U CBOMCTBA.
HNoHooOMeHHbIe cMsITYeHUsI 1 00€CCOTMBAHUS BOIBI.

OU3UKO-XUMUYECKHE OCHOBBI CBsI3bIBaHUA aTMochepHoro azora. dusuko-
XUMUYECKUE OCHOBBI MPOU3BOACTBA a30THOM KHUCIOTHL. [IpOM3BOACTBO a30THBIX
ynoopenuii. TeopeTnueckue OCHOBBI M TEXHOJOTHYECKas CXEMa IMPOU3BOJICTBA
KapOamMu/ia C MOJHBIM KUJKOCTHBIM PEIUKIIOM.

[IpousBoacTBo cepHoil KUCHOTHL. [lomHas TeXHOJOTHYECKas CcXxema
MIPOM3BOJCTBA CEPHOM KHCIIOTHI U3 CEPbl METOJOM 'NBOMHOW KOHTAKT, JBOWHAs
abcopOuus".

XYWMHYECKHE  peakuud W ONHMCaHue  Ipolecca  MPOU3BOJCTBA
KJIBIIUHUPOBAHHONW U MUIIEBON COABl aMMHUAYHBIM METOJOM. TexHoJIorudyeckast
CXeMa TMPOU3BOJICTBA KAJBIIMHUPOBAHHOMW COABI aMMHAYHBIM  METOJIOM.
Kayctuduxanus coapl.

DU3NKO-XUMUYECKUE OCHOBBI MPOMBIIIIEHHOTO 3JIEKTPOJIN3A.

OcCHOBHOI1 (TSIKENBIN) OPraHUYECKUN CUHTE3, ChIPhE, METOBI MEPEepabOTKH.
OO61mast xapaKTepUCTHUKa TEXHOJIOTMH OCHOBHOTO opranudeckoro cuutesza (O0C),
ChIpbeBasi 6a3a ATOM oTpaciu mpoMbIuieHHOCTH. HedTh, ee cocTas, MoAroTOBKA U
CIOCOOBI TEPBUYHON TEPEpadOTKH; TEPMUUYECKUN W KATAIUTUYECKUM KPEKUHT,
nupoiiu3. MeToasl mepepaboTKy Ta3000pa3HbIX MCTOYHUKOB YTJIEBOJIOPOIHOTO
CBIPBs; METOJIbI abcopOIMK, aacopOuu U runepcopOuu. Metoasl nepepadoTKu
TBEPJIBIX TOPIOYUX MCKOIMAEMbIX; OCOOCHHOCTH TMPOIECCOB IMOJTYKOKCOBAHUS,
KOKCOBaHMsI, ra3u(UKaIUK U TUIPOTCHU3AIIMS.

[Ipou3BOACTBO  YIJIEBOJOPOAHOTO  Chiphsi. [lodmydyeHue HACHIIIEHHBIX
YTJIEBOJIOPOJIOB, KapOaMujHas jaenapaduHU3anus, ajacopOuMs Ha IICOJIUTaXx,
KpUCTAJUIM3Al[Md C TPUMEHEHHEM BBIOOPOUHBIX pacTBoputeneid. I[lomydenue
apOMAaTUYECKUX COCAUHEHUH, KaTanutuueckuil pudopmunr. Ilomyuenue cunTes
ra3a, BBICOKOTEMIIEpAaTypHass KOHBEpCHsS Ma3dyTa U rasuduxanus yris.
[IpompIliuteHHBIE  CIIOCOOBI  TOMYYEHUsS  aleTWieHa,  KapOWJHBIA |
YTJIEBOJIOPOAHBIN CIIOCOOBI.

[Tponiecchl TUAPUPOBAHUS U ETUAPUPOBAHUSA. XAPAKTEPUCTHUKA MTPOLIECCOB
TUAPUPOBaHUS U JeruapupoBanusi. [loydeHue LUKIOTeKCaHA TUAPUPOBAHHEM
OeH307a, TONY4YEeHHsS CTUpOJAa JAECTHAPUPOBAHHMEM ATHIOCH30J1a, CIIOCOOBI
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nosydeHust oOyraauena-1,3.

[Iponecchl ruaparanuu, JerUApaTalMU. XapaKTEPUCTUKA IPOLIECCOB.
[Tony4yeHne >THIIOBOTO CIUPTA MNPSIMON TUIpAaTAllUeN STHIIEHA, METO/IbI ITOJTYYEHHUS
TJIMIEPUHA, CIIOCOOBI MOTYYSHUS ITHIIALIETaTa.

Oco0EeHHOCTH U BUJIBI MTPOILIECCOB OKUCIEHUS. XapaKTEPUCTHKA MTPOLIECCOB.
dopManbaerui, crnocoObl MOJYyYEHHs; KaTAIUTHUYECKOE OKHCJICHHE METaHa B
dbopmanbaerua; METoAbl MOJIyYeHHUsT (peHOJIa U alleTOHA, TEXHOJIOTUSI KyMOJIBHOTO
cnoco0a; ATHIEHOKCHJA, CHOCOObI TOJIY4YeHHs; TMOJIYYeHHE MAaJIeHMHOBOTO U
(dTaneBoro aHruaApUaA.

[Ipoueccrl ramorenupoBanus. OCOOEHHOCTH MPOIECCOB (TOPUPOBAHUS U
nonupoBanus. ['a3odazHoe XJopuUpoBaHUE MeTaHa; ModydyeHue 1,2-auxiaopITaHa;
BUHWIXJIOPUJI, CIIOCOOBI moayuenus. Peakiuu gropupoBanus, ppeoHbl, CBONCTBA
Y TIOJTyYEHHE.

[Tpon3BOACTBO MONMMEPHBIX MaTepuasoB, miuactMmacchl. Kiaccuduxarms
BBICOKOMOJIEKYJIIPHBIX coequHeHui. Metoasl cuHteza BMC. HMuunuatopsl u
MEXaHHU3Mbl MOJUMEPU3ALMY U MOJUKOHAEHCAUUU. [IpomblluieHHbIE CIOCOOBI
IIPOBEICHHSI TOJMMEpPU3ALMM M NOJIMKOHJEHCAUMU. Buapl M XapakTepUCTUKH
NOJINATUJIEHA; IIOJIyYEHHE TOJUATWIEHA BBICOKOIO W HHU3KOTO JaBJICHUS.
[Tomuctupon u nonuBUHUWIXIOpUA. DPeHOIPOpMaIbAECTHAHBIE CMOJbI, CIOCOOBI
IIPOU3BOJICTBA HOBOJAYHBIX M PE30JIBHBIX CMOJI. AMHUHOIUIACTBI M SIOKCHJIHBIE
ITOJIUMEPBHI.

[IponsBoncTBo kayuykoB. HaTypanbHbli W CHUHTETHYECKHMH KaydyKH.
Kayuykun oOmiero Ha3HaueHHs; METOJbl MOJYy4YEHUs HATpUH-O0yTaIHEeHOBOTO,
CTEPEOPETYJISIPHOTO OYyTaJUEHOBOrO, H30MPEHOBOr0, OYyTaauEH-CTHUPOJIBHOTO U
OyTaueH-METHWICTUPOJIBHOTO KaydykoB. Kaydyku crnenuanbHOro Ha3HAYEHUS;
M300yTUJICHOBBIN, XJIOPOMPEHOBBIM, CHJIIOKCAHOBBIN, TONMUCYIbGUIHBIA U
NOJINYPETAHOBBIA Kay4dykKu. [IpoW3BOACTBO pE3UHBI, CTaJUU TEXHOJOTHYECKOIO
IIPOLIECCa, COCTAB PE3UHOBOM CMECH.

Bonokna. Kiaccudukaiys BOJIOKOH, CHIpbs, CTaJMi TEXHOJIOTHYECKOTO
npornecca. MckycCTBeHHbIE BOJIOKHA; IPOM3BOACTBO BHCKO3HOI'O M alLETaTHOIO
BOJIOKOH. CHHTETHYECKUE BOJIOKHA; MPOU3BOJCTBO MOIUI(DUPHBIX, MOJIUAMUIHBIX
Y TIOJINAKPUJIOHUTPUIIBHBIX BOJIOKOH.

3. HIKAJIA OHEHUBAHUA U MUHUMAJIBHOE KOJIMYECTBO
BAJIJIOB, NIOATBEPKJAIOHIEE YCIIEHHHOCTbD ITPOXOKJIAEHUA
BCTYIIMTEJIBHOI'O UCIIBITAHUA

HcneiTanue npoBoauTcs B (pOpMe MUCBMEHHOIO TECTUPOBAaHUS B OYHOM
(GopMe WM C UCMONb30BAaHUEM IUCTAHIMOHHBIX TEXHOJOTMH. TecT BKIIOYAET B
cebs 50 BOMpPOCOB, TOJTOTOBJIEHHBIX B COOTBETCTBUHM C MPOrpaMMoii
BCTYNUTEIBHOTO HCIBITAHUS B MAarucTparypy, U COAEPKHUT TECTOBBIC 3a/laHUsA
OTKPBITOM U 3aKPBITOI (HOPMBI, a TaK)Ke 33JaHUS HA YCTAHOBJICHHE COOTBETCTBHSL.
[IpumMepHOE COOTHOLIEHWE THUIIOB BOMNPOCOB CIEAYIOLIEE: BONPOCHI THIMA A,
3akpbiTas popma ¢ oguuM otBeToM — 40%, Bompock Tuma A, 3akpeiTas ¢hopma ¢
HECKOJbKMUMH oTBeTaMH — 20%, Bompochkl Tuna B, 3agaHus Ha yCTaHOBIIEHUE
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cooTBeTCcTBUS — 25%, Bompock! Thna B, oTkpsIThIe 3amanus — 15%.

TecToBble 3amaHus TpelycMaTpPUBAIOT OTBET B BHIe OykB, uLudp,
mocjea0BaTeIbHOCTH 1Mdp, KomMOuHaAIMK Udp ¢ OykBamMu wWin ¢pa3, KOTOPHIC
HEOOXOIMMO 3amucarb B JIMCT OTBETOB YCTAHOBJIEHHOIO 0Opasiia HampOTHB
HOMepa 3a/iaHud. JINCT OTBETOB 3aMOJHAETCA PYYKONH CHHETO WM YEpPHOTO IIBETA,
Ha TUTYJIBHOM JIUCTE (PUKCUPYETCS HOMEp BapHaHTa MUCbMEHHOU pabOTHI.

K kaxaoMy BapuaHTy HCHBITATENbHON PaOOThI MpUJIATalOTCs CIEAYIOLIUe
MaTepuabl:

- Ilepnonnyeckas cucrema XuMU4eCKux nemMeHToB /. . Menneneesa;

— TabJIMIIa PACTBOPUMOCTH COJIEH, KUCIOT M OCHOBAHHI B BOJIE;

- ANEKTPOXUMUYECKUN PsiJl HAMPSPKEHU METaJUIOB.

Paspermiaercs ncnonb3oBaTh HEMPOTrPAMMHUPYEMBIE KaTbKYIISTOPHI

Bpewmst tectupoBanuss — 120 munyT. OTCUeT BpEMEHM HAYMHAETCS MOCIIE
3allOJIHEHUsI TUTYJIBHOTO JIMCTa OTBETOB. llpW  BBHIMONHEHMH  3aJaHUM
abuUTypreHTaM 3alpeniaeTcs Mojab30BaThCs yUeOHMKaMU M CPEICTBAMHU CBS3U. B
KaXXJI0M OMJIETE COUYETaeTCsl MaTepHuall TCOPETHUECKOTO U MPUKIAIHOTO XapaKTepa
C 3aJadyaMd, NPU3BAaHHBIMU BBIIBUTH YMEHHE aOUTypUEHTa HCIOJIb30BaTh
KaTeropHalIbHbIM anmapar, METO/bl JaHHOTO HAmpaBJICHHs MOATOTOBKU, a TaKkKe
OCYIIECTBISITH COOTBETCTBYIOIIUE PACUETHI.

Kaxxnp1ii mpaBuiIbHBIA OTBET Ha BOIPOCHI TECTa OIEHUBaeTca B 2 Oaia.
[Tonyyennsie abutrypueHToM Oamnbsl nepeBogutTcs B 100-0amibHyO0 KAy
OLICHUBAHUS 3HAHUM.

MuHnumanpHOe KOJMYECTBO OalyioB, MOATBEP)KAAIOIIEE YCHEIIHOCTb
MPOXOKJICHUS BCTYIIUTEIHLHOTO UCcTbITaHus — 60 0asios.

4. CIMCOK PEKOMEHJIYEMOM JUTEPATYPHI JJ151 IOJATOTOBKH
K BCTYIIUTEJBHOMY UCIIBITAHUIO

K pazneny 1
1. Hexpacor B.B. OcHoBbl 00mieii xumun: B 3-x Tomax. — M.: Xumus,
1975.
2. AxmeroB H.C. Obmas u Heopranndeckas xumus. — M.: Beicmi. mik.,
1998.-743 c.
3. VYraii S.A. Obmas u Heoprannueckas xumusi. — M.: Beicmr. mk., 2000.
—527 c.
4. T'puropneBa B.B., Camoitnenko B.M., Cuu A.M. OOmas xumus. — K.:
Brrcmr. [IIkona, 1991.
5. Kapaneresaan M.X., JIpakua C.W. O6miast u HeopraHudeckasi XUuMHsL.
— M.: Beicur. mk., 1993. 592 c.
K pazneny 2
1. OcHoBbl aHasutHueckod xumuu. B 2-x kuwrax / Ilox pen. HO.A.
3onoroBa. — M.: Beicur. mk., 2010. — K. 1 —361 c.; Ka. 2 — 503 c.
2. Ilummnenko A.T., Ilaraunkuii 1.B. Ananmutndeckast xumusa. B 2 kH. —
M.: Xumus, 1990. — 846 c.
3. BacunwseB B.Il. Ananutuueckas xumus. B 2-x kaurax. — M.: Jlpoda,
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2002. - Ku. 1 —368 c.; Kn. 2 — 384 c.
4. Kpuctuan I'.Anamutnueckas xumus T. 1,2 / Kpuctuan I'; mep. ¢ adri.
A. B. T'apmama, H. B. Kombruesoit, I'. B. Ilpoxoposoii. — M.: BMAHOM.
JlabGoparopus 3Hanui, 2009.
K pazneny 3

1. [Hupenscon B.I'. KBaHtoBas xumwus. MoJ€Kyjbl, MOJICKYJISPHbBIC
cuctemsl U TBepbie Tena / B.I'. lupenscon . — M.: BUHOM. Jla6. 3naunuit, 2010.
—495 c.

2. EpmakoB A.W. KBantoBas mexaHuka u KBaHTOBass xumusi / A.U.
Epmakos. — M.: FOpaiit, 2010. — 555 c.

3. bapanosckuit B.M. KBanToBass mexanuka u kBaHTtoBast xumus / B.U.
bapanosckuii. — M.: Academia, 2008. — 384 c.

4, Xypcan C.JI. KBantoBas MmexaHuka u kBaHTtoBasg xumus / C.JL
Xypcan. — Ya: UII Pasnos, 2005. — 164 c.

5. Cnera JI.O. KsanroBas xumusa / JI.O. Cnera, B.B. HBanoB. —

XapbkoB: I'mmuazus, 2008. — 443 c.
6. ['pubos JI.A. KBantoBas xumus / JI.A. I'pubos, C.I1. MymrakoBa. —
M.: T'apnapuxu, 1999. — 389 c.

7. CrenanoB H.®. KBantoBas mexaHuka u kBaHTOBas xumusi / H.D.
CrenanoB. — M.: Mup, 2001. — 519 c.

8. MonekynsipHble CTPYKTYphI. [Ipelm3noHHbIe METObI UCCIEIOBAHUS.
[Ton pen. A. Jomenuko u 1M Xaprurrau. — M.: Mup, 1997. — 672 c.

9. Kmapk T. Kommnberorepnas xumus. [Ipakthueckoe pyKOBOACTBO IO

pacyeTaM CTPYKTYpPhI U dHEpruu Mosiekyi. — M.: Mup, 1990. — 384 c.

10. Kowmmbrotepnas xumusi / ComoBeeB M.D., ConoBeeB M.M. — M.:
Comnon-nipecc, 2005. — 536 c.

11. Canem JI. DneKTpOHBI B XUMHUYECKUX peakuusx. — M.: Mup, 1985. —
285 c.

12.  beiinep P. Atombr B Mmosiekynax: KBanroBas teopus / P. beiiaep. [lep.
c auri.; [Tox pex M.IO. Autununa, B.I'. Hupenscona. — M.: Mup, 2001. — 532 c.

13. Ilacrepnak E.H. OcHOBBI KBaHTOBOW XUMHUU: yuyeOHOE rocoOue s
ctynenToB cnernuaibHoct 6.040101 Xumus» / E.H. [Tacrepnak, H.A. TypoBckuii.
— Honeuk: JJlouHY, 2012, — 82 c.

14. Typosckas E.H., Typosckuii H.A. [IpakTukyM 1o KBaHTOBOW XUMUHU.
Vuebno-meToguueckoe mocooume. — lonenk. JlonHY, 2007. — 81 c.

15. Typosckuit H.A., Ilacrepuak E.H. KowmmnbiorepHas cTpyKkTypHas
xumus. YueoHoe nmocooune. — lonenk: JouHY, 2009. — 153 c.

K pazneny 4
1. ITetpoB A.A., banbsn X.B., Tpomenko A.T. Oprannueckas XuMus. —
M.: Breicmas mkona, 1981.— 592 c.
2. Helinana O.4. Oprannueckas xumud. — M.: Beiciias mkona, 1990. —
751 c.
3. HecmesnoB A.H., HecmesnoB H.A. Havana oprannyeckoii Xumuu. —

M.: Xumus, 1974. — T.1. - 623 c.; T.2. — 824 c.
4, Mapu /I. Oprannueckass xumus. — M.: Mup, 1987. — T.1. — 381 c.;
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T.2.—504c.;T.3.-459¢c.; T4.—472c.
S. PeyroB O.A., Kypy A.JL, byrun K.I. Oprannueckas xumusa. — M.:
N3n-Bo MI'Y, 1999. —T.1.- T 4.

6. Tepneit A. CoBpeMeHnHast oprannueckas xumusi. — M.: Mup, 1981. —
T.1 -678c¢c; T.2.—651 c.
7. Po6eprc /., Kaccepuo M. OcHoBbI opranndeckoit xumun. — M.: Mup,

1978. - T.1—-842c.; T.2 - 882 c.
8. Moppucon P., boiin P. Oprannueckass xumug. — M.: Mup, 1974. —
1132 c.
K pazneny 5
1 Otkunc II., Nle'llayna JIx. ®usmueckas xumus. B 3-x 4. Y. I:

PaBnoBecHas tepmoauHamuka / II. Otkunc, k. [e'llayna; Ilep. ¢ anrn. N.A.
Ycnenckoit, B.A. IBanoa. — M.: Mup, 2007. — 498 c.

2. [Tpuroxun WU., Kougenygu [I. CoBpemenHass tepmoauHamuka. OT
TEIUTIOBBIX IBUTATENEHN 10 JUCCUIIATUBHBIX CTPYKTYp. — M.: Mup, 2002.

3. Kypc ¢uznueckoit xumuu / Ilon penakmueit S1.M. I'epacumona — T.
1,2. — M. Xumus, 1970. — 592 c.

4, ITanuenkoB I'.M., Jlebenes B.I1. Xumudeckass KHHETHKA U KaTaJlk3. —

M.: Xumus, 1985. — 592 c.
5. HNamackun b.b. Dnektpoxumus / b.b. lamackun, O.A. Ilerpuii, I'.A.
Hupiuna — Mocksa: “Xumus”, “KonocC”, 2006. — 669 c.

6. OcHoBbl  ¢usnueckoir xumuu / Ilog pen. B.B. Epemuna, C.H.
Kaprosa, N.A. Ycnenckoi u ap. — M.: Dk3amen, 2005. — 480 c.
1. baxnn H.M., MBanuenko B.A., Ilapmon B.H.Tepmoaumnamuka s
XUMHKOB. — 2-€ u37., iepepad. u gon. — M. Xumus, Komnoc C., 2004. — 416 c.
8. MroncTep A. Xumunyeckas tepmoanHamuka — M.: Enuropuan YPCC.
2-¢ u3., crepeoturnHoe. —2002. — 296 c.
K pazneny 6

1. ®poo 0.I'. Kypc kommonanoit xumuu. — M.: Xumus, 1982, — 400 c.

2. Bororkuii C.C. Kypc komnouaHoit xumun. — M.: Xumus, 1975. — 503
C.

3. Opunpuxcoepr J.A. Kypc kommongnoit xumun. — JI.: Xumus, 1984. —
367 c.

4, ykun E. /., [Tepuos A.B., Amennna E.A. Komtonanas xumus. — M.
Hzn-so MI'Y, 1982. — 850 c.

5. Anamcon A. ®usnueckasa XxuMusl oBepxHocteil. — M.: Xumus, 1979.
— 567 c.

6. AGpam3on A.A. IloBepxHOCTHO-akTHBHBIE BeliecTBa. CBOWCTBA U
npuMmenenue. — JI.: Xumus, 1975.

K pazpeny 7

1. Mlyp A.M. BsicokoMonekyisipHble coeauHeHus. — M.: Beicmas
mkoJja, 1981. — 656 c.

2. I'etbmanuyk FO.IL., bpatnuaxk M.M.. Xumus U TEXHOJOTHA

nonumepoB. — JIbBoB: M3natenscTBo ,,beckun but”, 2006. — 496 c.
3. Tarep A.A. ®usuko-xumus nommMepon. — M.: Xumus, 1978. — 544 c.
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4, CemuukoB 1O.Jl. BeicokomonekynsipHble coenuHenus. — M.: Hux.
Hogsropon, Akagemus, 2003. — 426 c.
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