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1. BBeaenue

[lenpt0 BCTYNHUTENBHOTO WCIBITAHUS SIBIIIETCS. W3MEPEHUE YPOBHSA BIaJCHUS
3HaHUSIMU, MOJYYEHHBIMU MO NpeabIAyLIed 00pa30BaTeIbHOM MporpaMmMe NOCTyHaloIUMU
B MarucTparypy B paMKax KOHKYPCHOTro otOopa st 00ydeHusi mo oOpa3oBaTesibHON
MpOrpaMMe MarucTparypsl 1o HanpasiaeHuto noarotoBku 04.04.01 Xumus.

Jluta, wumeromue auIIoM OakajnaBpa (CIEUATMCTA) M JKEJIAIOIUe OCBOHUTH
MAarucTepCKyro mporpamMmy 1o HamnpasiieHuto noarotoBku 04.04.01 «Xumus», 1OKHBI Ha
BCTYIIUTENIBHBIX  HCIBITAHUSX MO JUCHUIUIMHE «XUMHs» TOKazaTh  CICAYIOIINE
KOMIIETEHIINHU:

— CIOCOOHOCTh  WCIOJIb30BaTh  MOJYYEHHBIE  3HAHHWS ~ TEOPETHUYECKHMX  OCHOB
byHIaMEHTAIBHBIX Pa3/IeNIOB XUMHH MPU PEIICHUH MPOGECCHOHANBHBIX 337124,

— BJAJCHUE OCHOBHBIMH CHUHTETUYECKUMHU U AHAIUTUYECKMMHU METOJAMU TOJYy4YEeHUS U
UCCIIEIOBAaHUSI XUMUYECKUX BEIIECTB U PEaKIIU;

— BJaJCHUE CUCTEMOU (pyHIaMEHTAIbHBIX XUMUUYECKUX MMOHATHII;

—  CIOCOOHOCTh MPUMEHSITh OCHOBHBIC €CTECTBEHHOHAYYHBIE 3aKOHBI U 3aKOHOMEPHOCTHU
Pa3BUTUSI XUMUYECKON HAYKH MPH aHAIN3E MTOTYYECHHBIX PE3YIbTATOB.

2. O0bém TpedoBaHMii I MOCTYNAIOIIMX HA HanpaBJienne noarorosku 04.04.01
XUMUS

Paszoen 1. «Obwasn u neopeanuyeckas xumus. Kpucmannoxumus »

OCHOBHBIE OHATHS U 3aKOHBI XUMUU. OCHOBHBIE MOHATHSI XUMUH. OCHOBHBIE 3aKOHBI
xumuH. CriocoObl BeIpaKeHUs KOHIEHTpauu yactull. Kimacchbl HeopraHu4ecKux
COETMHEHHM, UX CBOMCTBA U CIIOCOOBI Moy4eHUuss. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxiuu (OBP) 1 noHHbIE ypaBHEHUS pEAKIIUM.

Crpoenne aroma. J[okBaHTOBOXMMHYECKME Monenn atoma. OCHOBBI KBaHTOBOU
MexaHuku, ypaBHeHus lpeaunrepa. KBantoBo-mexanudeckass mojenb aroma. CTpoeHue
aTOMHBIX siiep. lleproguyeckuil 3akoH W TepUoaMYecKas cucrema snemeHToB [[.M.
Menpeaeena.

XUMHYECKAs CBSA3b. THIbI XUMUYECKOM CBSI3U, JJIMHA W DHEPIUsS CBS3U, BAJICHTHBIN
yroi. VMoHHBIM THII CBA3M M €ro cBoMcCTBAa. KOBajsleHTHas CBA3b M €€ CBOWCTBA. Meton
BaJIeHTHBIX cBsizell (BC). MeTton oTraikuBanusi Bal€HTHBIX 31eKTpoHHBIX nap (OBOIII unu
meron ['mmnecnm). Meton MonekynsapHbix opoutaneir (MO). HeBaneHTHbIE CHIIBL:
BOJIOPOJIHASI CBSI3b, METAJUIMYECKAsl CBsSI3b, CHJIBI MEKMOJIEKYJIIPHOTO B3aWMOJECHCTBUA,
30HHas TEOPHsI TBEPJIOTO TENA.

OcHoBbI TepMOJIMHAMUKU. TepMonvHaMudeckue (PYHKIMU: TOHSITHE O CHUCTEME,
BHyTpeHHss dHeprust (AU), suranenus (AH), I-ii 3akoH TepMoanHamMuky, 3akoH Kupxroda.
OcHoBbI TepMOXUMHUHM: 3aK0H ['ecca, cnenacTBus u3 3akoHa ['ecca. DuTponus (S), [I-i 3axkoH
TepmoauHaMuku. DHeprus ['n66ca (AG) u sueprus ['enbmronbiia. Koncrtanta paBHOBecHS.
CBsi3pb MeXIy KOHCTAHTOM paBHOBecHs W 3Heprued ['mbOca. HampaBneHus mporekaHus
peaKuuil.

OcHoBbl KuHETHKH. CKOpPOCTh pEakiuy, 3aKOH JIEUCTBYIOIIMX MaccC, MOPSAOK H
MOJIEKYJIIPHOCTh PEaKLUH, KOHCTaHTa CKOPOCTH, MEXAHM3M pEaKIUu. YpaBHEHUs
AppeHunyca, TeOpHsi aKTUBHBIX CTOJIKHOBEHHUI, TEOpHs aDCOTIOTHBIX CKOPOCTEN, ypaBHEHNE
Otipunra-Ilonsxu. Biusaue (hakTopoB Ha CKOPOCTh peaKIMK. ' OMOT€HHBIN U T€TepOreHHbBIN

3



Katanu3. KuHeTuKa CIOKHBIX pEaKLIHi.

PactBopbl HeanekTponuTOoB. TepMOAMHAMHMKA IPOLIECCA PACTBOPEHUS, THIIBI
pPacTBOPOB, 30HBI B PACTBOPE, U3MEHEHUE TEPMOJUHAMUYECKUX (YHKIMMA TPU 00pa30BaHUU
30H, ipaBuiio ¢a3 ['mb0ca, nuarpaMMbl OJHOKOMIOHEHTHBIX M JIBYXKOMIIOHEHTHBIX CHCTEM.
KosumuratuBHbie CBOMCTBA PACTBOPOB.

PactBOpsI 251ekTponuToB. [Iponecchl HOHU3aUKU ¥ JUCCOLMAIINY, 3aKOH pa30aBiIeHUs
OctBasibna. Bopa kak pacTBopuTeNnb, HWOHHOE Mpou3BeAeHue Bonabl. pH pacTBopa,
WHIUKATOPBl U OydepHbie pacTBOpbl. KonuratuBHbIe CBOMCTBA PACTBOPOB JJICKTPOJHMTOB.
['ereporennbie paBHOBECHS. PacTBOpPHI CHIIBHBIX SJEKTPOJIUTOB, Teopus JleGas-XroKkes.
I'mpposms. Teopun KUCIOT U OCHOBAHUM.

OcHOBBI  3JIEKTPOXUMHH. OKUCIUTETBbHO-BOCCTAaHOBUTENBHBIN mponiecc (OBII),
OKHCIIUTENIbHO-BOCCTaHOBUTENbHAA  peakuuss (OBP). ['anpBaHuMuyeckue  3JIEMEHTHI,
AKKyMYJISITOPBI, KOPPO3Usl METAJUIOB. JDJEKTPOJIU3 B pacilaBE M B PACTBOPE, 3aKOHBI
QDapanes.

Koopnunaunonnsie coeannenus. Knaccudukanms KOOpIWHAMOHHBIX COEIUHEHUH.
CrpoeHne KOOpAMHALMOHHBIX COCIMHEHUN. PaBHOBeCHs B pacTBOpax KOOPAMHALMOHHBIX
COECIVHEHNH.

Xumus snemeHToB. MHepTHbIe Ta3bl. Bogopoa. OOmias xapakTepuCTHKa TrajJoreHOB.
CoenrHEHUST TAJOrE€HOB C BOAOPOAOM. ['anoreHoBOnOpOAHBIE KHCIOTHL. ['anoreHuubl.
Oxcuapsl  rajoreHoB.  Kucnopoaconepskamue — coequHeHust  rajoreHoB.  OOmmas
XapaKTepUCTHKa XaJbKOreHOB. Kwuciopon. XanbKOT€HOBOJOPOJbI,  XaJIbKOT€HUJBI.
[TonucynehonoBble kucaoThl. Okcuasl p-anemeHTtoB VI rpynmsl. Kuciopoaconepikariue
kucinotel Se, Te. Kucnopoacoaepxamue KUCIOTHI cepbl. OOlias XapaKTepUCTHKA p-
ANEMEHTOB V-rpynmbl. BogopoaHble COEIWHEHUS pP-3JEMEHTOB V-Ipymnmbl. AMMHAK.
Okcuapl ¥ KUCITOPOACOAEpKAIIME KHUCIOTHI a30Ta M uX conu. Kucioponaconep:xanme
coenuHenuss Qocdopa, MbllbiKa, CypbMbl U BHcMyTa. Cynb(GuUIbl, TaJlOTeHUABl U
OKCOTaJIOTEHUbl P-3JIeMEHTOB V-rpymnmbl. OOIas XapakTepuCTUKa p-3JIeMEHTOB [V-
rpynnel. ['mapuael. CoeauHeHust yriepoja M UX XUMUYecKHe cBoicTBa. CoequHeHus
kpemHusi. CBOWMCTBA COCMHEHUI repMaHus, 0jioBa U cBUHIA. OOIIasi XxapakTepucTuKa p-
anemenToB Ill-rpynmel. Bopanbl, Gopuasl, Gopruapuasl MetamioB. [pyrue OuHapHbIe
coeauHeHus 6opa. Kucinotel 6opa. Ux conu. XuMudeckrue CBOMCTBA COCTUHEHUN ATFOMUHUS
¥ 3JIEMEHTOB MOArpynnel ramumms. OOmas xapakrtepuctuka s-3nemeHToB | u II rpymm.
Kucnopoaconepxkaiue coenquuenus. x croiictBa. Cunres. [Ipumenenue.

d-anmementsl [V rpymnmel. OOIiast XxapakKTepUCTUKA COSAMHEHUI SJIEMEHTOB MOITPYIIITbI
tutaHa. CoOCTOsSHME WOHOB TWUTaHa, IWpKoHMs, Taduus (+4) B pactBope. OOmas
xapaktepuctuka d-snemeHToB V rpynnbl. CoeIMHEHUS 3JIEMEHTOB MOATPYMIbl BaHAAUS B
pa3IMYHBIX CTeNeHsX okucieHusa. Ux cpoiictBa. COCTOSIHUE MOHOB BaHA/IUid U HUOOUS B
pactBope. OOmas xapakrepuctuka d-sinementoB VI rpynmbel. CoequHeHus Xpowma.
CocrostHue noHOB Xpoma B pactBope. CoenuHenust MonnOieHa, Boabdpama. Vx cBoiicTBa.
CocrosiHue WOHOB MoymOJeHAa W Boib(ppama B pactBope. OOmas xapaktepuctuka d-
sanemeHToB VII rpynmbel. CoequHeHHs 53JIEMEHTOB NOATpynmnbl maprasma. CBolcTBa
OMHAapHBIX W CIOXHBIX COCAMHEHUN SJIEMEHTOB MOATpymmbl Mapranua. OoOmas
xapakrepuctuka d-snemenToB VIII rpynmer. CemeiicTBo skene3a. [ImaTHHOBBIE METAIIIBI U
ux coenuHeHus. buHapHble coeauHEHUST W WX cBoiicTBa. OOmas xapakrepuctuka d-
anemeHToB | rpynmnsl. Kucnopoacoaep:xamume coequHEHNs MOATPYIIIBI MEAU, UX CBOWCTBA.



CocTosiHUE MOHOB B pacTBope. buHapHbIE COEAMHEHUS W KOMIUICKCHBIE COCIUHEHUS
AJIEMEHTOB MOArpymmbl Meau. OOImas XapakTepUCTHUKa 3JIEMEHTOB MOATPYMIbI IIMHKA.
CBoNCTBa OKCHJIOB U TUAPOKCHUIOB. COCTOSIHME HOHOB B pacTBOpe. buHapHbIe COeTMHEHUS
1 UX cBoMcTBa. KoMIIJIEKCHBIC COeTUHEHUS DJIICMEHTOB.

Kpucramnoxumus. CummeTtpusi BHEIIHUX GopM KpuctaiuioB. [lmomaas, ock U LEHTP
cumMeTpur. THBEpCHOHHBIE U 3€pKAIbHO-MIOBOPOTHBIE Ocu. Bua cumMerpun. Kateropuu u
CHHTOHUH, HUX OOIMMe M OTIWYUTEIbHBIC NpHU3HaKW. KpucTraiuueckas pelieTka.
TpaHcisinMs, MJIOCKOCTh CKOJIBKEHUS W BHUHTOBBIE OCHM cuMMeTpuu. fdeiiku bpase.
Kpucramnuueckas crpykrypa. @akTopbl, ONPEACHSAIONIME CTPYKTYPY KPHUCTAJJIOB.
CTpyKTypHBIE THUIIBI METAUIOB, HMHTEPMETAUIMJIOB, IPOCTHIX BEIIECTB-HEMETAILIOB.
CTpyKkTypbl OWHApHBIX HEOPTaHUYECKUX COCJUHEHUN HEMEePEXOHbIX M TMEePEXOTHBIX
MeTauioB. CTPpYKTYpbl TPOMHBIX HEOPTAHUYECKUX COCTUHECHUM.

Pasoen 2. « Ananumuyeckast Xumusiy

[IpenmeT 1 METOABl AHAIUTHUYECKOM XMMHHU. AHAIUTHUYECKAash XMMHUS KakK HaykKa.
OCHOBHBIC aHAMTUYECKUE MPOOJEMBbI: CHUKEHUE TIpejesia OOHapY>KEHHS; MOBBIIMICHUE
TOYHOCTH M HW30UpaTEbHOCTU, OOECIEeUEHUs] SKCIPECHOCTH, aHalu3 0e3 pa3pylieHus,
JIOKQJIbHBIM aHaJIM3, AUCTAHIMOHHBIM aHanu3. Buabl aHammza. MeToasl aHaJIUTHYECKOM
xumuu. CeHcopbl UM TecT-MeToAbl. CTaHIApTHBIE M HECTaHJAPTHBICE METOIbl aHaJIN3a.
AHaATUTUYECKUI CUTHAJI B XUMUYECKUX U MHCTPYMEHTAJIBHBIX METOIax aHanu3a. CBOWCTBA
QHAJIMTMYECKOr0 CUTHAaJIa.

[Ipo6ooT6op ®w  TPOOOIMOATOTOBKA. Teoperndueckue  OCHOBBI  OTOOpa
IPEACTABUTCIIBHON POOBI TBEPABIX, KUAKUX U Ta3000pa3HbIX BellecTB. OCHOBHBIC IIPHEMBI
POOOTIOITOTOBKH.

OCHOBHBIE THUIIBI XUMUYECKUX PEAKLINI B aHAIUTUYECKON XUMUH.

KoHcranThl paBHOBecHsl peakuuii W npoueccoB. COCTOSHHME BELIECTB B HUACAIBHBIX U
peanpHbIX cUcTeMax. TeopeTHYecKre pacyeThl UX AKTUBHOCTH U KOHLIEHTpauu. [losegenue
AIIEKTPOJIUTOB U HEIJIEKTPOJIUTOB B pacTBopax. KoadpuimeHTsr akTHBHOCTH.

CKOpOCTh peakMy B XUMUYECKOM aHaIn3e. KNHETHYECKHE METOIBI aHAIIN3A.

Kucnorno-ocHoBHble peakiuu. Teopetmueckne pacuersl pH pacTBOpoB KHUCIOT,
OCHOBaHMM, coneil u ux cmeceil. bypepnsie pactBopbl. bydepHas eMKOCTb.

Peaknuun  xommuiekcooOpa3zoBanus. DYHKIMOHANbHO-aHAJUTUYECKUE  TPYMIbL.
BinsitHue WX TOpUPOIBI, PpACIONOXKEHUSA, CTEPEOXMMHUH MOJEKYJ peareHra Ha €ro
B3aMMOJICHCTBUE C HEOPraHUYECKUMU HOHAMU. Teopus aHajIOrui B3aMMOACHCTBHS MOHOB
METayuioB ¢ Heoprannyeckumu peareHtamu tuna H,O, NH3; u H»S u kucnopon-, a3or-,
CEpPOCOJEpKAMMHA  OPraHWYECKUMH  peareHTaMu.  Xenarbl, BHYTPUKOMIUIEKCHBIE
coenuHenus. IoHHbIE accOIMATHI.

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. DJIEKTPOIHBIN MOTEHIMAN. Y paBHEHUE
HepHcra. Teopernueckue pacyerbl HAlpaBICHHUS AHAIMTUYECKUX PEAKIMM M KOHCTAHTBI
PABHOBECUS PEAOKC PEAKLUN.

Metonpl BBIAEHEHUS, pA3LEICHUS W KOHIIEHTPUPOBAHUA. OKCTpPaklUMs. 3aKOH
pacnipeneneHus. TUNbl SKCTPaKIMOHHBIX CUCTEM. Peskctpakuuu. PazneneHue sneMeHTOB
MeronoM askctpakuud. Kosdduument pacnpenenenus. CreneHb wuspieueHus. daxrtop
pa3zacieHus.

MeTonpl OcaxaeHUsI U COOCAXKIEHUA. ['pynnoBble peareHThl U TpeOOBAaHUS K HUM.
Pa3nenenue KaTHOHOB M AHWOHOB Ha aHAMTHYECKUE rpynnbl. CXeMbl CUCTEMATHYECKOTO



aHaam3a.

XpomaTtorpapuyeckue METOJbl aHanu3a. TeopeTHYecKue OCHOBBI  METOJa.
Krnaccudukanys MeTo10B 10 arperaTHOMY COCTOSIHUIO MOABUKHOM U HEMOABUKHOM (a3, 1o
MEXaHU3MY pas3liejeHusl, 0 TeXHUKe ucnosHeHus. CrnocoObl MOJyYeHHUs] XpOMaTorpaMm
(bpoHTaNBHBIN, BEITECHUTEIBHBIN, JITFOSHTHBIN).

Hpyrue meTonbl pa3eNeHus] U KOHUEHTPUPOBAHUSA. DIIEKTPOXUMHYECKUE METOJBI.
Otronka (nuctuiuisius, cyonumarus). MemOpanubie metoibl. CopOrust. dDoTarus.

Nnentuduxanuss u omnpeesieHne BEIIECTB XMMHUECKUMU U HMHCTPYMEHTaJIbHBIMHU
MeTtonamMu. MackupoBKa U JEMACKUPOBKA B AaHAIUTUYECKON XUMHUH.

Mertposornueckre OCHOBBI XUMHUECKOTO aHanu3a. Kimaccudukamus morpentHocTei
aHanuza. CrmocoObl oneHkn mnpaBuibHOCTH. CTaHmapTHble 00pasibl. CraTUCTHYECKas
o0paboTka pe3ynbratoB. CrocoObl MOBBIIIEHHS BOCIHPOU3BOJUMOCTH W MPaBUIBHOCTU
aHanu3a. OpraHuzauus U METOJOJIOTUS METPOJIOTMYECKOTO OOecreueHus: AESITebHOCTU
aHAJIMTHYECKOU CITY>KObI. AKKpeauTaIHs J1ad0paToOpHil.

['paBumerprueckuii  aHanm3. TeopeTtmyeckrue OCHOBBI Meroja. (OcaauTend.
[lorpemHocTM B TrpaBUMETPUYECKOM aHanu3e. TpeOoBaHUS K OCAOUTENbHOW U
rpaBumeTpuueckoil gopmam. W3meHeHume cocTaBa ocajKa NpU BBICYIIMBAHUU U
IPOKAJIMBaHUU. TepMOTrpaBUMETPUYECKUM aHATU3. DIEKTPOTPABUMETPUSL.

Tutpumerprueckue  meToAbl  aHanu3a.  KUCIOTHO-OCHOBHOE  THUTPOBAHHE.
Teopernueckne OCHOBBI MeToAa. TUTpaHThl. KUCIOTHO-OCHOBHBIE MHIMKATOPBI. Kpusbie
TUTPOBaHM:. BiysiHUE BEIMYMHBI KOHCTAHT KUCJIOTHOCTHU MJIM OCHOBHOCTH, KOHLICHTPALIUU
KHCJIOT WJM OCHOBAaHUW, TEMIEPATYpbl HA XapaKTep KPUBBIX TUTPOBaHUA. KHCIOTHO-
OCHOBHOE TUTPOBAHUE B HEBOAHBIX cpenax. [lorpemHnoct TuTpoBaHus.

MeTtoabl OKUCIUTEIBHO-BOCCTAHOBUTEIIBHOIO TUTPOBAHUA. TE€OpETUUECKUE OCHOBBI
merona. Ilepmanranatomerpus. HWomomerpus u  umoaumerpus. [uxpomaTomeTrpus.
[lepBuuHbIE U BTOPUYHBIE CTaHAAPThL. HANKATOPHI.

OcaautenbHOE TUTpOBaHUE. TeopeTnyeckne OCHOBBI MeToAa. KpuBble TUTPOBAHMS U
COCOObI YCTAaHOBJIEHUSI KOHEYHOW TOYKH THUTPOBAaHHUA;, WHAMKATOpHL. [lorpemHoctu
TUTPOBAHMS.

KommiekconomeTpudeckoe TUTpoBaHuE. Vcmoiap3oBaHHME aMHHOMOIUKAPOOHOBBIX
KUCJIOT B KOMIUIEKCOHOMETpUH. KpuBble TUTpOBaHusA. MeTanIOXpOMHBIE WHIUKATOPBI.
CenexkTUBHOCTh TUTPOBAHMS W CHOCOOBI €€ MOBbIIIEHUS. [lorpemHoCcTH TUTPOBAaHMS.
[IpakTH4eCKOE MPUMEHEHUE.

DNeKTpoXUMHYEeCKue MeTonbl aHanmmuza. OOmias xapakTepUCTHKa Kiaccu(ukanus
METOHOB. DJIEKTPOXUMHUECKNE AUCUKU. HIUKATOPHBIN 3JIEKTPOJ U JIEKTPOJ CPABHEHUS.

[ToTeHuMOMETpHSL. TeopeTuueckue OCHOBBI METoAa. Knaccuduxanus
MOHCEJICKTUBHBIX JJIEKTPOAOB. JDneKTpoaHas (QyHKIMsA, KOIDPUIUMEHT CEeNeKTUBHOCTH,
BpeMsl OTKJIMKA. buoceHncopsl. [IoTeHIIMOMETPUUECKOE TUTPOBAHUE.

Kynonomerpus. 3akon ®apajnes. CriocoObl onpeaeieHus: KOJIUYeCTBa JJICKTPUUIECTBA.
[IpsiMast KyJTOHOMETPUS U KYyJOHOMETPUUIECKOE TUTPOBAHHUE.

BonbsTamnepomerpus. TeopeTnueckre OCHOBBI MeToaa. DnekTpoAsl. [lomyuenue u
XapaKTEepUCTUKA BOJbTAMIIEPHOU KpUBOM. Y paBHeHHe MnbkoBruya. [loTeHIMaI 1osyBOJIHBL.
CoBpeMeHHbIE BUbI BOJIBTAMIIEPOMETPUN AMIIEPOMETPUUECKOE TUTPOBAHUE.

CrekTpocKkonuyeckue MeToAapl aHanu3a. (OCHOBHBIE 3aKOHBl M3JIYYEHHS U
NOTJIOIIEHNS  3JIEKTPOMAarHUTHOro u3iydeHus. CBsI3pb AHAIMTUYECKOIO CHTHaja ¢



KOHIICHTPAIMEN ONPENEIIIEMOTO KOMIIOHEHTA.

ATOMHO-3MHUCCUOHHBII METOA. TeopeTHYecKue OCHOBBI METOJA WM AHATUTHUYECKUMA
curHajg. MeTpojornyeckue XapaKTEPUCTUKH W AHAIUTHYECKHE BO3MOKHOCTH METOJA.
Anmnaparypa. KauecTBEeHHBIN U KOJTMYECTBEHHBIN aTOMHO—3MUCCUOHHBIN aHAJIN3.

ATOMHO-a0COPOIIMOHHBIM  MeTOA. AHAJUTUYECKUN CUTHald. MeTposioruyecKkue
XapaKkTEepUCTUKA W aHAJUTUYECKUE BO3MOXKHOCTH MeToda. AmmapaTypa. ATOMH3aTOpPbI
(mIamMeHHbIE U HeTlJIaMeHHbIE). ICTOUYHUKY U3ITy4YeHUSI.

MonekynsipHas abcopOMOHHAs CIIEKTPOCKOMHS (cnextpodoToMeTpus).
Teopetnueckue OcHOBBI MeTona. Ammaparypa. Knaccuduxaius ammapaTypbl COIJIACHO
crioco0y MoHoxpoMatuzaiu (hoToMeTpsl, crekTpodoromerpsl). OCHOBHBIE TPHUYUHBI
OTKJIOHEHHMsSI OT OCHOBHOTO 3aKOHa CBETOIOTJIOLIEHUS (MHCTpyMEHTaJbHblE U (PU3MKO-
xumuueckue). doromerpuueckue aHadUTHYecKHe peareHThl. CrocoObl OmpeneneHus
KOHILICHTpAlMM BeUeCTB. [3MepeHue BBICOKMX, HU3KHUX OINTHYECKUX IIOTHOCTEN
(nuddepennmanbHblii MeToA). BbplOOp onTHManbHBIX YCIOBUM aHanu3a. AHanu3
MHOTOKOMITOHEHTHBIX CHCTEM. METPOJIOTHYECKHE XAPAKTEPUCTUKA W AHAJUTUYECKHUE
BO3MO>KHOCTH.

Metonbl kosiebaTenbHOM cnekTpockonuu. KosebaTenbHble cnekTpsl Mosiekyisl. Mx
ocobenHoctu. Knaccudukaiiys MeTo0B 1o criocodam Mory4eHus: KoJieOaTeIbHbIX CIEKTPOB
(MK- u KP-cnektpockonus). IlpunuunuansHas cxema npubopa. OCHOBHBIE THIIbI
HCTOYHUKOB M3Jy4YCHHS, JIETeKTOpoB. KauecTBeHHBIM (MOJEKYISPHBIA, CTPYKTYpPHO-
IpyNIoBoil) U KoaudecTBeHHbIN ananu3 metogamu K- u KP—cniekrpockonuu.

JlromuHecieHTHBIM aHaiu3. TeopeTndeckue OCHOBBI MeToxa. MeTposiorndeckue
XapaKTEPUCTUKU U aHAIIMTUYECKUE BO3MOKHOCTH METOAA.

Hpyrue Mmeronsl aHamusza. Macc—cnekTpoMeTpus. XpoMaTOo-MacC-CIIEKTPOMETPHUS.
Pesonancubie (OIIP-, SMP-cnektpockonusi) W siA€pHbIe METOJbl. PeHTreHoBckas
cnekTpockonus. PannoakTuBanuMoHHBIA aHanu3. AHaM3 0e3 pa3pylieHus: MpooObl.
JIMcTaHIIMOHHBIN aHaNU3. AHAIU3 TOBEPXHOCTH.

Paszoen 3. «Keanmoesasa mexanuxa u keanmosgas xumus. CmpoeHue seujecmea

DKCHepUMEHTAIbHbBIE OCHOBBI KBAHTOBOM MexaHUKH. OOBEKTbl MakKpoMupa U
MUKpoMHUpa. KBaHTBI SJEKTPOMATHUTHOTO W3IyYEHUS. ODHEPrUs M HMMIYJIBC KBAHTOB
AIIEKTPOMArHUTHOTO U3Jy4YEHHs. 3aKOHbI COXPAHEHUs SHEPrMM M HUMIyJbca (QOTOHA
AIEKTPOMArHUTHOTO U3TyYCHHUS.

OcHOBBI KBaHTOBOUM MexaHuKku. [Imanerapnas monens atoma (Moaenb Pesepdopna).
Teopema Upuimioy. [Toctynat bopa 0 KBaHTOBaHMHM MOMEHTA UMITYJIbCa 3JIEKTPOHA (IIPABHUIIO
KBaHTOBaHUS). DHEPTUs U paauyc 6opoBckoii opouTsl. [IpaBuno gactor bopa. YpaBuenue
ne bpoiins. BomHOBO# mMOCTyJlaT CTAlMOHAPHOCTH OOPOBCKOW DJIEKTPOHHOW OpPOWTHI.
CraTucTH4eCcKOoe TOJIKOBaHUE BOJIH Jie bpoitns.

MaremaTuyecknii — anmapar KBaHTOBOW MexaHuUku. OmnepaTopbl, JMHEWHBIC
OTIepaToOphl, MpaBwWiia JACHCTBUSA TMaphl ONEPATOPOB HA (PYHKIUIO. YCIIOBHS JIMHEWHOCTHU
onepatopoB. [lopsaok neiicTBUS TMHENHBIX onepaTopoB Ha pyHKUUI0. KomMmmyTupyronme u
PMUTOBBI oniepatopsl. OnepaTopHOe ypaBHEHHE Ha COOCTBEHHbIE 3HaUeHUs. COOCTBEHHbIE
GyHKUIMM U COOCTBEHHBIE 3HAUEHHUsS omeparopa. Teopema O COOCTBEHHBIX 3HAYEHUSX
ONEPATOPHOTO YPaBHEHMUS.

[TocTynaTel kBaHTOBOM MexaHukH. [locTynar o cnocode nmpeoOpa3oBaHus ypaBHEHUN
KJIACCUYECKOM MEXAaHWKA B YpPaBHEHHE KBAaHTOBOM MexaHUKH. Oreparopsl BpEMEHHU,



KOODAMHATBI, HMIYyJIbCa, KHHETHYECKOM M MNOTEHIMadbHOM d3Hepruu. Omneparop
KMHETHYECKOW HHEPruu MHUKPOOOBEKTOB, JBIKYIIMXCS B TPEXMEPHOM MPOCTPAHCTBE.
[Toctynat o (QYHKIMU COCTOSIHUA OOBEKTOB MHUKPOMHUpA. YCJIOBUS HOPMHUPOBAHUS,
OPTOrOHAJIBLHOCTH M OPTOHOPMHUPOBaHMS BOJHOBBIX (pyHKumi. [loctymar Ilpenunrepa.
[loctynatr o0 cCynepno3uuuMd COCTOSTHUM  00bekTOB  Mukpomupa. Iloctymar o
AHTUCUMMETPUYHBIX CBOMCTBAX (DYHKIIUU COCTOSIHUSI CUCTEMbI MUKPOOOBEKTOB.

KBanTOBast MEXaHMKa MOJIEJIBHBIX CUCTEM. [ aMUIIBTOHMAH ¥ BOJTHOBOE YPABHEHHUE IS
YaCTUIbI, KOTOPask ABHXKETCA B OJHOMEPHOU MOTEHIHAIBHOM siMe. Permenne ctainoHapHOTO
ypaBHeHust lllpenunrepa s 4acTuipl, KOTOpas CBOOOAHO IBIKETCS B OJHOMEPHOU
NOoTeHIMANbHOW sMe. KBaHTOBaHME »SHEPrHMM YAaCTUIBI, CBOOOJHO JBIDKYIICHCS B
OJHOMEPHOU IOTEHIMAJIBbHOW sME. BepOATHOCTP MECTOHAXOXKIECHUS YaCTHIIbI, KOTOPAs
CBOOOJIHO JIBUKETCS B OJHOMEPHOM MOTEHIIMAIbHOU siMe mpu n = 1,2,3. Y3110BBIC TOUKH.
['aMHJIBTOHMAH U BOJTHOBOE YPaBHEHHUE JJIsI aTOMa BOJAOPO/A.

OcHOBHBIC TTPUOMKEHUST pacuyeTa SHEPTUU U JIEKTPOHHON CTPYKTYPhl XUMHUYECKUX
coenuHeHuid. Bapuanuonnass Tteopema. IIpoOHble W TOYHBIE BOJHOBBIE (PYHKIUH.
Bapuanmonnsiii Mmeron Puria. ['aMuiabTOHHAH U BOJIHOBOE YPABHEHUE JJISI CTALlMOHAPHOTO
COCTOSIHUS MHOTOaTOMHBIX cucteM. [Ipubmmkenne bopHa-Onmnenreiimepa. DneKTpOHHOE
craunoHapHoe ypaBHeHue lllpennHrepa. DneKTpoHHass SHEPTHUSI MHOTOATOMHBIX CUCTEM B
npubsmxenun bopHa-OnnenreiiMepa. IlonHas sHeprust oOpa3oBaHHMs MHOIOATOMHBIX
cucteM B npubmmkennn bopua-OnnenreriMepa. OHOAIEKTPOHHOE MPUOTIDKEHHE XapTpHu.
MHuoroanekTpoHHas BoiHOBas pyHKius XapTpu. [Ipubnnkenne caMmocoriiacoBaHHOTO MOJIs
Xaptpu. Ilorenman XapTpu MEX3JIEKTPOHHOIO B3aWUMOJAECHCTBUA. MHOIrO3JIEKTpOHHAS
BostHOBas ¢yHkuusa Cmarepa. [Ipubmmkenune Xaptpu-doka.

Teopus MoJekyIspHBIX opOuTaneil. MoekynspHble opOUTaNu, NPUOIMKEHUE
JMHENHON KOMOMHAIIMU aTOMHBIX OpOuTasneil. ATOMHbIe opOUTanu - Oa3UCHBIE BOJTHOBBIC
¢bynkuuu. KBantoBble uncna. Mojenb atomMa B BaJIeHTHOM mnpuOmmkenuu. KonudectBo
MOJIEKYJIIPHBIX OpOUTANIel, OMUCHIBAIOLIUX 3JIEKTPOHHOE COCTOSIHUE XMMUYECKON YaCTUIIBI.
3aHsThIe 37eKTpoHaMu U BakaHTHble MO. I'pannunsie MO.

KBaHTOBOXMMHYECKUI pacyeT MOJIEKYJSIPHBIX TapaMeTpoB. [loTeHman nonnzanuu u
CPOJICTBO IEKTPOHHO-MOJIEKYJIIPHBIX CUCTEM 110 TeopeMe KynmManca. AHanu3 d31eKTPOHHON
3aCEJIEHHOCTH aTOMOB, JJIEKTPOHHAs IUIOTHOCTh M JJEKTPOHHBIM 3aps]l Ha aroMax B
MoJieKynax B mpuOmmkennn Mamukena. [lopsgok xumuyeckoit cBszu mo Koyscony.
DOHeprus NHUCCOLMAlMU XMMHYECKUX COCAMHEHHWN Ha paJuKaibl WM HOHBL. OCHOBHOE,
BO30Y>K/ICHHOE CUHTJIETHOE U TPUILJIETHOE 3JIEKTPOHHOE COCTOSIHUE MOJIEKYJISIPHBIX CUCTEM
Y UX CIIMHOBAsA MYJIbTUILUIETHOCTb. 3apsii U CIMHOBAs MYJIbTUIIETHOCTh PAJIUKaJIOB, HOHOB
Y MOH-PAINKAIIOB XUMHUYECKUX YACTHLI.

Xumunyeckass cBs3b. CTPYKTYpHO-XMMHYECKasi OpraHu3alus BELIECTB B TBEPAOM,
KUJAKOM U Tra3000pa3HOM CcOCTOAHMSIX. KOHIENIMU 3IEKTPOXUMUYECKOrO Jyadnu3Ma,
BaJICHTHOCTH, B TEOPUH XMMHUYECKOU CBs3u. OpOuTanmbHO-3apsiiHas KOHIENIUS TEOpUU
XAMHUYECKOM CBA3U: CBS3BIBAOIIME U HECBS3BIBAIOIIME AIIEKTPOHHBIE IMAPhl; CBA3BIBAOIINE U
aHTUCBs3bIBatonMe KoMOuHanuu AQ; TPUHIMI OpOUTATBHOTO COOTBETCTBHS. DHEPIus
JIBYXaTOMHBIX B3aumonaeictBuil (Eag) B mpubmmkennn MasimkeHa: pe30HaHCHbIE U
OOMEHHbIE  JIByXaTOMHBbIE  B3aUMOJCUCTBHUS,  DJIEKTPOCTATUYECKUE  JIByXaTOMHbIE
B3aMMOJICUCTBUS. DHEPIUsl AUCCOLUMALNM XMUMHUYECKHX coennHeHuid. KoHumenuusa cun B
TEOPUU XMMHUYECKOU CBA3U: Teopema I enpmana-PeliHMaHa, Ipupoaa XMMUYECKON CBSI3U B



NpUOJIMKEHUN DIIEKTPOCTaTUUECKOM Teopembl |'enbMana-deliHMaHa, TeopeMa BUpHAa,
IpUpoaa XUMUUYECKOU CBSI3U B MPUOJIMKEHUN TEOPEMbl BUpHAIA.

ATOMHO-MOJIEKYJISIpHAs apXUTEKTypa XHUMHUYECKUX coenuHeHud. I[loBepXHOCTH
MOTEHIUAIBHOW SHEPTUH MOJIEKYJIIPHBIX CUCTEM UM €€ CBOWCTBA. PAaBHOBECHOE COCTOSIHUE B
MOJIEKYJISIPHBIX cucTteMax. [IoHITHE O IIMHE XUMHYECKOM CBsI3H. DPU3NUECKUE SBIICHUS, Ha
KOTOPBIX OCHOBBIBAIOTCS CIEKTPOCKOMUYECKHE U JU(PAKIIMOHHBIE METOJbI OIMpeaesieHus
[apaMeTpoOB  MOJIEKYJISIPHOM  CTPYKTYpbl. BO3MOXHOCTM ¥ OIrpaHUYEHHs METOAA
PEHTIEHOCTPYKTYPHOTO aHalIn3a B CTPYKTYPHON XHMUHU. BO3MOXHOCTHM W OrpaHUYEHUS
METO/Ia Ta30BOU AJIEKTPOHOTpAPUU B CTPYKTYPHOU XMMHUH. DKCIEPUMEHTAIbHBIE (HaKThI
BIIMSHUSL KPUCTAJUIMYECKOTO OKPYKEHHUS HA MOJIEKYJSIPHYIO CTPYKTYpy. MonekyisipHbie
KoH(popMaIuu U KOHPOPMEPhl XUMUYECKUX COeMHEeHUN. KoTnuecTBeHHBIM COCTaB CMECH
KOH(GOpPMEpOB,  ONpeAesieHue  KOHCTaHThl  KOH()OPMALIMOHHOTO  paBHOBECHS  C
OOJBIIMAHOBCKOTO  paclpeneieHuss KoH(GOpMEpoB B  HX  CMECH, ONpEJeICHHE
KOH(OpMAIMOHHOTO  COCTaBa  CMECH  KOH(POPMEpPOB  METOJAMH  MOJEKYISIPHOU
cnexkTpockonuu (MetoJ Mopuno-Baranabe-Muazycumm), METOAOM JTUTOJIbHBIX MOMEHTOB.

MonekynspHass uoHu3anus. BepTukanbHas W anuabaTuyeckas HMOHM3ALUSA
MOJIEKYJIApHBIX cucteM. [Ipubnmxenue @panka-Konaona. BepTukalbHbIA NOTEHIMAI
MOHU3ALIUH, BEPTUKAIBHOE CPOJCTBO K AIEKTPOHY, aANa0aTHUECKUI MOTEHI[Mal HOHU3ALUH,
annabaTUyecKoe CpOJICTBO K DJIJIEKTPOHY, HX OIpPENESIEHUE KBAaHTOBOXUMHYECKUMU
Meronamu. l[loTeHuuman MOHM3aLMU U CPOJCTBO K DJIEKTPOHY MOJIEKYJIAPHBIX CHCTEM B
npubIMxKeHnn TeopeMbl Kynmanca.

MonekynsipHas nossipuzanus. [1oCTOSIHHBIE 3IEKTPUYECKUE AUIMOJBHBIE MOMEHTHI
XUMUYECKUX CcOoequHEHMI. [Ipuposa nOoCTOSIHHOTO 3JIEKTPUYECKOIO AUIIOJIBHOTO MOMEHTA
MoOJeKyIspHbIX cucteM. Pacuer metonamu MO JIKAO 3apsiA0Boil KOMIOHEHTHI AUTTOJIBHOTO
MOMEHTa XUMHUYECKUX COEOUHEHUU. MonekynspHas MNoJispyu3alvs U MOJSIPU30BAHOCTb.
VpaBuenue  Knaysumyca-Moccotu.  MHAYUMpOBAaHHBIM  AUNOJNBHBIN ~ MOMEHT U
NOJISIPU30BAHOCTh XUMHUYECKUX COEAMHEHUH. OJIEKTPOHHAs MOJIAPU3ALMS XUMHUYECKHX
coenrHeHU. CBA3b ANEKTPOHHOM MOJSIpU3ALMU C MOKA3aTeseM MPEJOMIICHHs BELIECTBa
(ypaBHenue Jlopenna-Jlopenriia). AToMHasi NOJspU3aIis XUMHUUECKUX coeuHeHn. CBs3b
aTOMHOU MOJISIPU3aLUHU CO CIIEKTPAIBHBIMU XapaKTEPUCTUKAaMHU BenlecTBa. OpueHTauoOHHAas
NOJISIpU3als XUMUYECKUX COEIMHEHHUNA. CBS3b OpPHUEHTALMOHHON NOJIIPU3YEMOCTH C
MTOCTOSIHHBIM 3JICKTPUYECKHAM JUIIOJIbHBIM MOMEHTOM XUMUYECKUX COCIUHEHUI. Y PABHCHUE
Jeb6as. CBsi3b MOCTOSIHHOTO 3JIEKTPUYECKOTO JUMOJIBHOIO MOMEHTa MOJIEKYJT BEIIECTBA C €€
MaKpOCKOMMYECKUMH XapaKTEepUCTUKaMU: €, Np, d. DKCIepuMEHTaIbHOE OIpeaeiieHre
MTOCTOSTHHBIX 3JIEKTPUYECKUX JUIOJBHBIX MOMEHTOB

Paszoen 4. « OpeanuuecKkas Xumusy

CrpoeHne opranudecknx coeanHeHuil. Teopuss xumuyeckoro crtpoeHus A.M.
byrnepoBa. M3omMepus. OCHOBBI y4eHHUSI O MPOCTPAHCTBEHHOM CTPOEHUU OPTaHUYECKUX
COCIMHEHUN. BUIbI MPOCTPAHCTBEHHOW U30MEPUH - TEOMETPUUECKASL U ONTHYECKAs. THUIIbI
XUMHUYECKOHN CBA3U B OPraHUYECKUX COEAMHEHUSIX. TUIbl THOpUIU3AlMK aTOMa yIiiepoJia u
HAIpaBJICHHOCTh TUOPHUAHBIX OpOUTANEe B TMPOCTPAHCTBE. O— W T—CBs3b. leopus
AJIEKTPOHHBIX ~ CMEMICHWH:  WHAYKIUOHHBIA  dddext, dddexT  KoHbIoranuu.
['unepkonbtoraus. Kiaccudukaiuss opraHU4ecKuX peakiuil. PeareHTbl paaukanbHbIE,
anekTpoduibHble U HykiIeopuiabHble. [loHaTHEe 0 MexaHu3me peakiuu. HomeHknaTtypa
HNIOITAK oprannyeckux COeIMHEHUN.



Ankanbl. ['omosornueckuil psig ankaHoB. M3omepus: CTpyKTypHass U ONTHYECKAs.
Kondopmanuu. [loustue o koHpopManroHHoM aHanuze. Metoabl nosrydenus. Guzndeckue
CBOMCTBA aJIKaHOB, 3aKOHOMEPHOCTHU UX U3MEHEHHUS B TOMOJIOTUYECKOM psiay. XUMUYECKUE
cBoiicTBa. Peakuum paaukaapHOro  3aMelieHus. PeaknMoHHas  CIOCOOHOCTh U
CEJICKTUBHOCTh TMEPBUYHOI0, BTOPUYHOTO M TPETUYHOTO aTOMOB yrieponaa. CTpoeHue u
CTaOMJIBLHOCTh  CBOOOJHBIX  paAuKalioB. Peakiuu  JeruapupoBaHus, OKHUCIICHUS,
npeoOpa30BaHus NMPU BEICOKUX TEMIIEpaTypax, UX MPOMBINIJICHHOE 3HAYCHHE.

Ankenbl. ['omonmoruueckuil psig  ankeHoB. HM3omepusi. MeToabl MOTy4YEHUS.
DOnexkTpopuiabHOE TPUCOSAMHEHUS, MexaHu3M. lloHsTHE O 7- W O-KOMIUIEKCaX.
KapOkaTuoHnsl, UX CTaOWIBHOCTh B 3aBUCUMOCTH OT cTpoeHus. [IpaBuino MapkoBHUKOBA.
PanukansHoe npucoenunenue K ankeHaM. llepexucusiit adpdext Kapama. Karanuruaeckoe
TUAPUPOBAHUE, peakius rugpodopupoBaHusi. L{uknonpucoennHeHns MO JBOWHOM CBSI3U.
Oxkucnenne no Barnepy, no I[IpunexaeBy. /[ecTpyKTUBHOE OKHCIIEHUE IBOMHOM CBSI3U, €TI0
MCIOJIb30BaHNWE U YCTAHOBJICHUE CTPOCHUSI AJIKEHOB. Peakuuu ajkuimpoBaHUSI AJIKCHAMU.
[Tonmumepusanus. Peakunn B aJumMiabHOE MOJIOKEHUE.

Anxanuennsl. Knaccudukanusa. M3omepus. KonbiorupoBaHHble IHUEHBI: OyTaJHEH,
usonpeH. [lomyuenue. 1,2 u 1,4-ipucoenuHeHne Mo dSIEKTPOPUIBLHBIMY MEXaHU3MY.
[Ipucoenunenne Bojopoaa. JlueHoBwI cuHTEe3 Jlmibca-Asnbaepa. CHHTETHUECKUH U
IIPUPOJHBIN KayuyKH, UX CTpoeHUe. Bynkann3anus kayuyka. Pesnna.

Ankunbl. 'omonornueckuit psia ankuHoB. M3omepusi. Metoasl nonydenus. [Ipupoa
TpoitHOW cBsizu. llpucoeamHeHue K ankuHaM. MexaHU3M JJIEKTPOUIBHOTO U
HYKJI€O(UIBHOTO MPUCOCIUHEHUS K allkuHaM. [ uapupoBanue ankuHoB. C-H-KucIoTHOCTh
auerwieHa. KoHnaeHcanusga aiIkMHOB C anpaerujaaMd HW - KeTtoHamu. Jlu-, Tpu- u
TeTpamMepr3alns aleTUICHA.

AJMIMKINYECKUE YTIIEBOIOPO bl (LIUKIOAJIKAHBI, aJTKeHbI, TueHbl). Knaccudukanms.
CoBpeMeHHbIE MPEACTABICHUS O CTPOCHHUH, YCTOMYMBOCTh IUKIOaNKaHOB. KoHpopmanus
LIUKJIOB. AKCHAJIbHBIE W JKBAaTOpUANIbHBIE CBA3U. HoMeHkiarypa. MeTonbl MOJy4YeHHUS.
Xumuueckue cBorctBa. M3omepuszanus 1ukioB. CrenupuyecKkue peakiiuu MalbIX [IUKJIOB.
[ukoankeHbl ¥ IUKIOANKaAUEeHbI. MeToIbl oJydeHus1, cBoiicTBa. HeoOpaTumeliil kaTanus
3enuHckoro. [loHsTHE O TeprieHAaX.

Apenbl. COBpeMEHHBIE MPEACTABICHHUS O MPUPOAE U KPUTEPUH APOMATUYHOCTH.
[IpaBuno Xrokkensa. HeOeHzouauble apoMaTHYECKHE CHUCTEMBl. [ OMOJOTHYECKUN Psl
oensoina. 3omepus, HomeHKIaTypa, ctpoeHue. Xapakrep C-C cBsizu B OeH3oJie. DHEprus
pe3oHaHCHOM crabwnmu3anuu. [lpoMbiluieHHBIE U JIA0OPATOPHBIE METOIbl TMOJYYEHUS
apeHoB. OCOOEHHOCTH (PU3HUYECKUX U XUMUYECKUX CBOMCTB OCH30J1a M €T0 MPOU3BOIHBIX.
Peaxruu 35mekTpohUIbHOTO 3aMeIeHUsT B OCH30JIbHOM sijpe. MexaHu3M dTHUX Peakluid, TT- U
G-KOMIUIEKChl. BrnusHue 3amecTuTeneii B OEH30JbHOM SIpe HA €ro pPeakluOHHYIO
criocoOHOCTh. [lpaBmma opueHTtaruu. Peaknuum npucoenuHeHuss B OeHzoise. O30HOIH3
O€H30J1a, OKUCIICHUE B MaJICMHOBBIN aHTUJIPU, U30MEPU3ALIUK TTPU OCBEILICHUH. Peakiuu ¢
ydacTueM OOKOBBIX IIeTiel apeHOB. MHOTOSIEpHBIE apeHbl ¢ HEKOHACHCHUPOBAHHBIMU
sapamMu: TUGEHUI, COSAUHEHUS TU- U TPUGECHUIMETAHOBOTO psina. MeTombl MOTydeHHUs.
Peakiuu B spo w MO METaHOBBIM aTromaMm yriepoja. TpudeHMIMEeTHIBHBIN paauKal,
KaTMOH W aHWoH. [lpwumHBI, ompenensomme WX CTaOWIBLHOCTh. Kpacurenu
TpUGEHUIIMETAHOBOTO psiia. ApEHbl C KOHACHCHUPOBAHHBIMHU SIApaMH JIMHEWMHOTO W
aHTyJsipHOTO cTpoeHusl. CpaBHUTENbHAS OIIEHKA apOMATHUUYECKOW XapaKTEPUCTUKU OeH301a,
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Ha(TanvHa, peHAHTPEHA U UX dHepruu aenokanuszaunu. Hapranuy. CuHTe3 U3 cCoeqMHEHUN
psna Oenzosa. Peakuuum snexktpodunbHOoro 3amemieHus. [lpaBuia opueHTanuu IpH
NEKTPOQUIBHOM 3amelleHnu. OKHUCIIEHWE U TUApUpoBaHHE. AHTpaleH U (EeHAHTPEH.
Metonel nomydyeHus. OCOOEHHOCTH peakUMM >3IEKTpO(UIbHOrO 3amerieHus. Peakiuu
MIPUCOEANHEHHUS], OKUCIIEHUS U BOCCTAHOBJIEHUS.

["anorennponsBoanubie. MeTtonbl nonydenus. CTpOEHHE M XMMHUYECKHE CBOMCTBA.
Peakuust Hyki1€0(pUILHOTO 3aMeIlEeHUs TaIOTeHOB B alIKMIraiorennaax. Mexanusm Syl u
Sn2. Crepeoxumusi peakuuii B 3aBUCHUMOCTH OT MEXaHU3Ma. BiusHHE 3JeKTpPOHHBIX U
cTepruyecKux (PakToOpoB B CyOCTparte, MPUPOAbl YXO SIS IPyMIbl peareHTa, paCTBOPUTEISL.
AMOueHTaTHBIE HOHBL. MeXaHu3M HYKJI€O(UIHHOTO 3aMEIIEHUs B apuiIrajJoreHuIax u ux
ocobeHHocTH. Peakiinu oTiierienus rajoreHoBoaopo1oB. [lpasuio 3aiineBa. Mexanuswm E1
nu E2. KoekypeHuus peakuuil 3amelmieHuss W OTWIEIUIEHWs. B3aumopeiicTBue
TaJIOT€HIPOU3BOJIHBIX C METAJUIaMH, Y4YacTHE€ B PEAKUUAX aAJIKWIMPOBaHUs. Metoasl
IIOJIy4YE€HUsI U CBOKCTBA.

I'unpokcunbHbie coequuenus. Cnuptel U GpeHosibl. Meton nonydenus. Gusnyeckue
cBoiicTBa. BomoponHas cBsi3b M €€ BIMSHHE HA TEMIEpPaTypbl KUIICHHS W IUIABJICHUS.
XuMHUYECKHE CBOMCTBAa cnupTOB U (peHonoB. KucimotHocTh. OcoOEHHOCTH (HEHOIBHOIO
ruapokcusia. OCHOBHbIE U HYKJICO(DUIIbHBIE CBOMCTBA OKCHIPOU3BOJHBIX, AJIKOTOJISITOB U
¢denonstoB. HykneodunbHoe 3amenienue. IlomydeHue MNpPOCTBHIX W CIOXKHBIX 3(UPOB.
Oxkucnenue cruptoB U (enosnoB. Crnernudpuyeckue CBOWCTBA CIUPTOB. BHyTpeHHsAS u
MEXMOJIEKYJIsipHas aerujparanus cuouproB. Cneuuduueckue cBoiicTBa (eHosoB. Peakiyu
3NIEKTPOPHIILHOTO 3aMellleHus B (eHosaX. AKTUBHUPYIOIIME U OPUEHTHUPYIOLIUE BIMSIHUS
ruapokcuiia. Konnencauus ¢enona ¢ popmanbaerugoM. HenaceienHsle cniupThl. EHOBI,
UX TayTOMEpPHOE pPaBHOBECHE C KapOOHWIbHBIMH coeAuHeHusMmu. [IpaBuio DabrekoBa-
Opaenmeiiepa. @eHOIbI KaK yCTOWUHUBBIE €HOJBI. [ rkonu. ['nunepus. MeToibl oy4eHusl.
Oco0eHHOCTH XMMUUYECKUX CBOWCTB.

[Ipocteie a¢upel. Knaccupukamus. WMzomepus. Homenknatypa. Ilomyuenue.
Xumuyeckue cBoiictBa. [{uknuyeckue npocthie 3¢upbl. OKCug 3TUIEHA. Y CTOMUUBOCTD OL-
OoKcH10B. Peakuinn HykJ1€0(UIBHOTO IPUCOEANHEHUS. DMOKCUAHBIE cMOJIbl. KpayHadupsl.

KapGonunbasie coequnenus. Kiaccudukanus. Homenknarypa. MeTobl mosydeHus.
CtpoeHue KapOOHWIBHOW TPYIIBl. XHMHYECKHE CBOMCTBA allbJICTUIOB U KETOHOB,
HYyKJIEO(UIbHOE MPUCOEIMHEHUE U 3aMeleHre. BoccTaHOBIEHHE ab/IerHI0B U KETOHOB JI0
CIIMPTOB M YIJIEBOAOPOAOB. OKHUCIEHUE ANBIETUIOB U KETOHOB. AJBJ0JIBHO-KPOTOHOBAsS
KOHAeHcauus. MeTuineHoBas U KapOOHWIbHAass  KOMIOHEHTbl.  CpaBHUTENbHas
XapaKTEpPUCTHKAa CBOMCTB ajbJErHJIOB W KETOHOB. HeHachleHHblEe KapOOHWJIbHbBIE
coenunenus. Kerensl. [Tonyuenue u cBoiictBa. Konbroranust KapOOHUIBHOM M ATUIIEHOBOM
NBOMHON cBsA3U. OcobeHHocTH peakumii npucoenuHenus (1,2 u 1,4-npucoenunenue).
HuxapOonunsnbie coeauHenns. Knaccudukanus, monydeHrne, 0COOCHHOCTH XUMHUYECKUX
cBoiicTB. XuHOHBI. [lonyuenue. CBoiicTsa.

Kap6onoBeie kucnotsl. Knaccupukanusa. M3omepus. Homenkmatypa. Metozs
nosyueHusi. CrpoeHue KapOOKCHIBHOM Trpynmbl. Acconuanus KapOOHOBBIX KHCIIOT.
BnusiHue 53neKkTpoHHBIX 3 (EKTOB 3aMecTUTENEed Ha KUCJIOTHBIE CBoOicTBa. Peakiuu
KapOOHOBBIX KHUCIIOT: MOJyYEHUE (PYHKIIMOHAIBHBIX NMPOU3BOJHBIX, TAJIOTEHUPOBAHUE IO
I'emto-Ponprapay-3eIuHCKOMY, JE€KapOOKCUIMPOBAHUE, OTHOUIEHHE K OKHCIUTENSM U
BOCCTAHOBUTENSIM. Ol-, [}- HEHACHIIEHHbIE KUCIOTh. (OCOOEHHOCTH XUMHYECKOIO
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noBeIeHUsI, OOYCJIOBJICHHbIE KOHBIOTAlMEN TBOMHON CBA3M U KApOOKCUIIBHOW TPYMIIHI.
JukapOoHoBbIe KUCIOTHI. MajoHoBas kuciiota u ee 3pup. CH-KUCIOTHOCTh METUIEHOBOM
IPYIIIBI.

OyHKIIMOHAIbHBIE POU3BOJIHbIE KAPOOHOBBIX KUCIOT, MX cBOMCcTBA. Conn. CrokHbIE
a¢upsbl. ["aoreHruapy bl U aHTUAPUIBI KAPOOHOBBIX KUCIOT. HUTpUIIBI U aMUIbI.

A30TcoaepxKaiue COEIUHEHUS. Knaccuduxarnus. Hutpocoenunenus.
Homenxknatypa. Metoabl nonyuenusi. CTpoeHUE HUTPOTPYIIIIbI, €€ AIEKTPOHOAKIIETITOPHBIN
xapaktep.  KucimotHocte #w  Tayromepuss  anudaTHYECKMX  HHUTPOCOCTUHEHUN

(armmaUTpOCOenuHeHus ). BocctanoBnenue HuTpocoeaunenuii. HykineodunsHoe 3amerieHue
B HUTPOIPOM3BOAHBIX O€H30J1a, KoMmIuiekc Meisunreiimepa. Amunbl. Homenkinatypa.
N3omepusa. Ctepeoxumusi TPETUYHBIX AMWUHOB W YETBEPTUYHBIX AMMOHHUEBBIX COJIEH WU
OCHOBaHMil. MeTonbl H3BICYEHUS IIEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX AaMHHOB.
OCHOBHOCTP U HYKJICO(PUIBHOCTb aMHMHOB. Peakuuu aMHHOB Kak HYyKJI€O(pUIbHUX
peareHToB. /lnazocoenuHenus: apomatuyeckue u anudarudeckue. [lomyuenne. Ctpoenue u
TayTOMEpHUs apOMATHYECKUX JUA30COeNIUHEHHI. Peakuu 11a3ocoeIMHEHNi ¢ BbIIeIEHUEM
u 0e3 BelIeneHus: azora. Peakuuu azocoueranus. Aszokpacutenu. [[uazomeran. Merozasl
NOJIy4EeHUs], CTPOEHUE, cBoMcTBa. CTPOECHUE U PeaKLIMOHHAs CITIOCOOHOCTh KapOEHOB.

DOnemeHTooprannveckue coenuuenus. Knaccuduxanusa. Homenknartypa. OOmas
XapaKTEPUCTHKA JIEMEHTOPraHUYECKUX COCIMHEHUN M XapaKTep CBSI3U MEXIY YIJIepoaoM
U DJEMEHTOM B 3aBHCHUMOCTH OT €ro IIOJIOXKEHUS B IEPUOAUYECKON CHCTEME.
Cepoconepxamue opranudeckue coenunenus. Kmaccudukanus. Tuonbl. Cynbdumbl.
Cynbdonsl u cynbdokcunpl. Cynbdokucnorsl. Crpoenue. Meronpl nonyuenus. CBoiicTa.
Cynbdamuausie npenapatbl. ocpopoprannyeckue coenuuenus. Kinaccudukamus: pochun
u ankundochunsl, ¢ochuHoBas, ¢dochoHoBas KHUCIOTH, (ochuHokcua. Meroabl
MOJIy4eHHs, B3aWMHBIC TMpeBpamieHus, peakus ApOy3oBa. KpemHuitopranmdeckue
COEIMHEHMsI, UX KJIacCU(pUKalUsi, HOMEHKIaTypa. MeTo bl moJly4eHHs, CBOMCTBA, CUHTE3
noJuMepoB. Meramtoprannyeckue coeauHeHud. Homenkmatrypa. OOmue MeTozabl
IIOJTyYEHHsI, CBOMCTBA.

I'unpoxcukucnorel. Knaccupukaums. Homenknatypa. AtomMHOCTb. OCHOBHOCTS.
Nzomepusi. OtHocutenbras (D-, L-) u abcomorHas (R-,S-) - koHpuUrypanus onTHYeCKuX
nzomepoB. IIpaBuno UWarompna-Kana-Ilpemora. Meronpl mosydeHus: oOmue u
cnenuduueckre. XuMU4YeCKHe CBOMCTBA: OOIIHE U CreU(pUIECKHE.

Oxcokucnotel. Knaccudukanus, nzomepusi, HOMEHKJIaTypa U ctpoenue. OOume u
cnenuuyeckrue Metoibl nonydeHus. OOmue u cnenuduyueckre CBOWCTBA OKCOKHCIOT.
AleTOyKCyCHBIM 3(uUp, BBIIEICHUE TayTOMEpHUX (GOpM, TPUUYUHBI OTHOCUTEIHHOU
CTaOMJIBHOCTH €HOJIBHOU (popMbI. Peakium KeTOHHON M €HONbHOM (OopM alleTOyKCYCHOTO
a¢upa.

Amunokucinotel. Kmaccudpukauus. M3omepus. Homenknartypa. Ilpupoansie
AMUHOKHUCIIOTBI, WX cTepeoxuMusa. OOmue u cnenupuyeckrue METOMbl MOJIyYEeHHUS.
dusznueckre cBOWCTBa, OeTauHbl (LIBUTTEP-UOHBI). AMPOTEPHOCTh. XUMUYECKHE CBOWCTRA:
obmue u cnienuduueckue. [lentunpl u nonunentusl. [lentuaHas cBsA3b, METOABI MOTyYEHUS
NENTHI0B U MOJIUNenTu0B. benku, ux obmas xapakrepuctuka. [IpencraBienue o CTpoeHUH
OENKOB: MEPBUYHAS, BTOPUYHASI, TPETUYHAS U YETBEPTUYHAS CTPYKTYPHI.

Yraesoawl. Knaccudukanms. MoHOcaxapubl: ICHTO3bI, TEKCO3bI, albd03bl, KETO3HI.
Crepeonzomeprsi MOHO3. AOCOIOTHAS M OTHOCUTENbHAs KoHpurypamuu. D- u L- psiasl, ux
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CTEPEOXUMHUYECKOE POJICTBO C IIIULEPUHOBBIM albaeruomM. KonpuyaTo-1ienHas TayTOMEPHSI.
MyrtapoTanusi, o- U [J-aHOMEpbI, TIUKO3UAHBIA TUApOKCHI. [IpoekimonHble GOpMYIIbI
duiepa u nepcrnekTuBHBIE Popmysbl Xeyopca. [IpocTpaHCTBEHHOE CTPOEHUE alIbIOTEKCO3
- hopma "kpecno". [lupanosneie u pypaHO3HBIE TUKIIBI. METOIbI COKpAIICHUS U YBETUICHUS
mend MoHocaxapumoB. (CBOWCTBa, PEAKIMW OTKPBHITOM W IUKIWYECKOH  (QopM.
BoccranaBnuBaronue n HeBoccTaHaBIMBaromue aucaxapupl. Cporictsa. Ilomucaxapuebl.
Kpaxmai, rnvkores, nesmwiono3a (kiaertyatka). CBoicTBa.

['erepouukinel. Knaccupukanua. Homenknatypa. ApoMaTH4ecKHE TeTEpOIMKIIBL.
XapakTep JeI0KalIu3aluy T-3JEKTPOHOB B MSATH- U LIECTUYJIEHHBIX TETEPOLMKIIAX. BiusHue
rerepoaToma. CpaBHUTENbHAS XapaKTEPUCTUKA apOMATUYHOCTH O€H30J1a U apOMATUYECKHUX
reTepouukiioB. [larnunennsle retepouukibl. CTpoeHHE, apOMaTUYHOCTh. BrusiHue
IPUPOBI TE€TEPOATOMA Ha APOMATUYHOCTh, HEHACBHIIIEHHOCTh U auua0poOHOoCTh. O01IME 1
cnenuduueckre MeToJpl CUHTe3a. B3anMHbIe MpeBpallleHUs TeTePOLUKIOB. XUMUYECKUE
cBoiicTBa. OCHOBHOCTh M KHUCJIOTHOCTb. A1uaohoOHOCTh (PypaHa, muppoja U HHIOJIA.
BoccranoBnenue. B3ammHOEe BIHMSIHME aTOMOB B MMHAA30J€ M MHpazone. Metonbl
nosryueHus. Peakuuu anextpoduiabHoro 3amenienus. YacTuuHoe v OJIHOE BOCCTAHOBJICHUE.
[llectuunennsie rerepouukibl. [Iupunun. Crpoenne. Ilonyuenne. Peakunonnas
CHOCOOHOCTh.  XWHOJIMH, W30XUHOJMH, akpuauH. CtpoeHue. ApOMaTHUYHOCTb.
CpaBHuTenbHasi peakuoHHas crnocoOHocThk. [lomyuenue. Peakium snextpoduiabHOro u
HykJeopuiabHOro 3amenieHusi. OCHOBHblE CBOMCTBA. JlMa3uHbL: NUpa3uH, MUPUMUINH,
nupugazul. Ctpoenue. CpaBHUTEIbHAS PEAKIIMOHHAS CIIOCOOHOCTh. MeETO bl MOTyUYEeHHUS.
HyxneopunbHoe wu a3nekTpoduibHoe 3amenienve. OCHOBHbIE CBOMCcTBa. Peakuuun
OKHUCJIEHUS-BOCCTaHOBJICHHS. [IupuMUIMHOBBIE OCHOBaHUs, UX cuHTE3. [lypuH, cTpoeHue.
[TpousBoaHbBIEC TypHUHA: TYaHUH, a/ICHUH, TUTIOKCAHTUH, KCAHTUH, MOYEBAs KUCJIOTA.

Paszoen 5. « Duzuueckas xumus»
Xumuueckas mepmooOuHamuxa.

OCHOBHBIE TIOJIOKEHHMSI XMMHYECKOM TepMoauHamuku. Mcropusa pa3BuTHs
buznyecKkol XUMHUM KaK CcaMOCTOSTEeNbHOM Hayku. TepMonnHaMUYecKHEe CHUCTEMBI U
nporuecchl. Knaccudukanus 1 MeToabl UX OMHCAHUS.

IlepBblli 3aKOH TepMOAMHAMMKH. [lepBBIM 3aKOH TEPMOAMHAMUKH, BHYTPEHHSA
DHEPrus Kak (YHKIUS COCTOSIHHSI CUCTeMbl. Pabora pacmmpenus u annabaTUdecKun
npouecc A uaeanbHoro rasza. Kamopuueckue ko3dduimentsl. TemmoeMKocTs MpH
MOCTOSSHHOM OOBEME U TemIiepaType. 3aBHUCHUMOCTb TEIJIOEMKOCTH OT TEMIIEpaTyphl.
OHTanbNus Kak (QYHKIMS COCTOSIHUS CHUCTEMbI. TemmneparypHas 3aBUCHUMOCTb SHTAJbIIUU
pEeaKuuu.

Tepmoxumus. CtangapTHbIE COCTOSIHUS U YCIIOBUS, TPOCTHIE BELIECTBA. 3aKOH [ 'ecca,
TEPMOXUMHUYECKHE CXEMbl. BbIUMCIEHUS  CTaHAAPTHOW  SHTAJIBIIUM  PEaKUUH C
MCIIOJIb30BAHUEM CTAaHJAPTHBIX TEIUIOT 00pa30BaHMs, CTOPAHUS, pACTBOPEHUS, Pa3BEICHHUS.
[Tpubnu>keHHbIE METO/IBI pacyeTa TeIIOT 00pa30BaHUs U CTOPAHUS.

Bropoit 3akon tepmoaumnamuiku. Iloctynatel Knaysuyca u KenbBuna (Tomcona).
[Mukn Kapuo, ypaBHenune Kiaysuyca. DHTpomnusi Kak (yHKIMS COCTOSIHHS, BBIPAXKEHUE
BTOPOr0 3aKOHa TEPMOJMHAMHKM B BHJe HepaBeHcTBa Kiays3uyca. 3akoH Bo3pacTaHus
DHTPOINH, KPUTEPUU NPOTEKAHUS CIIOHTAHHBIX IPOLIECCOB B HW30JUPOBAHHON CHCTEME.
Bropoii 3akon TepmoanHamuku B hopmynupoBke [Ipuroxxuna, mpou3BoCTBO SHTPOIUHU ITPU
YCTaHOBJIEHUH TEIUIOBOTO OanaHca. Mi3MeHeHue SHTPONUY MpHU MPOTEKaHUH [TPOU3BOIBLHOTO
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IpoIECCa B MPOU3BOJIBHON CHCTEME. DHTPONUS B PA3IUYHBIX IPOLECCaX C HACATbHBIM
ra3oM, M3MEHEHHUE SHTpornuu Mpu ¢a3oBbix nepexomax. Teopema HephHcra, mocrtynar
[InaHKa, BEIYMCIIEHUS] SHTPOIMHU CUCTEMBI ITpU Temriepatype T.

XapakTtepucTuyeckue (QPyHKIUMU U TepMOAMHAMUYecKue MoreHuuansl. CBoOOIHAs
sHeprua ['nb6ca u cBoOoaHAs 3HEeprusi ['enpMrosbla Kak (PyHKIIMM COCTOSIHUSI CHCTEMBI.
TepMoauHaMuyeckre TOTEHIMAIBI W XapaKTepUCTHYEeCKHME (PYHKIUU. 3aBUCHUMOCTh
cBoOOHOM sHeprun ['mOO6ca m cBOOOMHOUN HHeprum ['enmpMrosibiia OT TeMIEpaTyphl U
NaBICHUS JUISI WJCAIBHBIX U pEaJbHBIX Ta3oB, (QYTUTUBHOCT U  KOA(PPUIUEHT
dbyrutuBHOCTH. XUMHUYECKUH MOTEHIMAT KaK KPUTEPHI TEPMOINHAMUYECKOTO PaBHOBECHS
Y CIIOHTAHHOT'O ITPOTEKAHUS MPOLIECCOB B OTKPBITBIX cucTteMax. CooTHomenne Makcseia,
ypaBHeHue ['ub0ca-/lrorema. OOmue KpUTEpUU TEPMOJAMHAMHYECKOTO DPABHOBECUS U
CIIOHTAHHOT'O MPOTEKAHUs MPOLIECCOB B U30JIMPOBAHHBIX, 3aKPBITHIX U OTKPBITHIX CUCTEMAX.

Tepmoannamuka pacTBopoB. TepmoauHamMuueckue (QyHKUUU HAE€aJIbHBIX PaCTBOPOB
ra3oB. PaBHOBecHe JXKHMIKWUM pacTBOpP - HACBIIICHHBIA Map. BeIpakeHWE XUMHUYECKOTO
NOTEHIMala KOMIOHEHTOB PAacTBOPA Yepe3 JaBJICHNE HACHIIIEHHOTO Mapa U (PyruTUBHUCTb.
3akonsl Payns u I'eHpu, uaeanbHble M MpeAeNbHO pa30aBlIeHHbIE PAacTBOPHI. PeasbHble
pacTBOPbI, AKTUBHOCTh KOMIIOHEHTOB PacTBOPa, KO3(DPHUIIMEHT aKTUBHOCTH. PacTBOPUMOCTD
TBEPJBIX BEILIECTB C 00Opa30BaHMEM HJICaJbHBIX U HEHJICAJbHBIX PAacTBOPOB. Temmeparypa
KPpUCTAUIM3aUMA W KHUIIEHUS pPACTBOPOB HEJNETy4YMX BELIECTB. JSIBIEHHME oOcCMOca,
TEPMOJIMHAMHUKA OCMOTHYECKOTO JaBlieHus, ypaBHeHue Baut-I'odda. OOpatHbiii ocmoc.
[lepBeiii 3akon KonoBasioBa, (pakimoHHasi meperoHka, pekrudukanus. Bropoil 3akoH
KoHoBasnoBa, a3e0TpOIHbIE PACTBOPBI.

da3oBoe paBHOBECHME B OJHOKOMIIOHEHTHBIX cuctemMax. PaBHoBecue a3 B
OJIHOKOMIIOHEHTHBIX CHCTEMax, YCJIOBUS paBHOBecus, npaBwio ¢a3 ['nd6ca. /laBnenue
HACBILIEHHOI'O 1apa U €ro 3aBUCHUMOCTb OT TeMmIiiepaTypbl. Da3oBble Mepexoabl NEPBOTO U
BTOpOro poja. JluarpamMma coctosiHus BOAbl, pa3oBble 1moisl, GUTypaTUBHBIE TOYKHU, TUHUU
¢dazoBOro paBHOBECHS W WX YpaBHEHHUS, TpPOWHAs TOYKA, KPUTUYECKOE COCTOSHHE.
JlmarpamMMa COCTOSIHUS JAMOKCHAA Yriiepojaa, cyonumanus u aecyonumanus. J{uarpamma
COCTOSTHUSI CE€pbl, METACTaOWJIbHBIE COCTOSHUS, CHAaHTHOTPONHBIC (Pa30BBIE MEPEXOJBI.
MounoTpornHbeie  (pa3oBble TEPEeXOjpl, AUarpaMma COCTOSHHUS O€H30()E€HOH, MPaBUIIO
OctBanpaa.

@da30Bo€ paBHOBECHME B JIBYXKOMIIOHEHTHBIX CHCTEMax. Jlmarpamma COCTOSIHUSA
JBYXKOMIIOHEHTHBIX CUCTEM C ITPOCTOM ABTEKTUKOM, TpaBUJIO phiuara. @a3zoBbie TUarpaMMbl
JIBYXKOMITOHEHTHBIX CUCTEM C 00pa30BaHUEM OIPAHMYEHHBIX 1 HEOTPAHUYEHHBIX PACTBOPOB
B TBepIbIX (azax. JlmarpamMme cCOCTOSHUSI JBYXKOMIOHEHTHBIX CHUCTEM C OOpa3oBaHUEM
XUMHUUYECKOTO COEMHEHHUSI, KOTOPBIE MIABITCS KOHTPYIHTHO U MHKOHTPYEHTHO. JKuaKkocTu,
KOTOpbIE OTPAHUYECHHO CMEIIMBAIOTCS, BEPXHSA W HIKHAS KPUTUUYECKUE TEMIEPATypbl
pacTBOPUMOCTH, ONpEAEIcHUE, NpaBuio AliekceeBa. [IpHHIMITBI MOCTPOEHUS IHUArpaMM
($a30BOro paBHOBECHSI, KPUBBIE OXJIAXKIACHUS, TEPMUUECKHUI aHAIIU3.

@da30Bo€ paBHOBECHE B TPEXKOMIIOHEHTHBIX CHUCTEMAax. TpeyroyibHble IHarpaMMbl U
UX CBOMCTBA. JlparpamMMbl COCTOSHMS TPEXKOMIIOHEHTHBIX CMECEH KHUAKOCTEH C
OTpaHUYEHHOW B3aMMHOM PACTBOPUMOCTBIO. 3aKOH PACIPEAEICHUS U SKCTPAKLIUS.

Xumunyeckoe paBHoBecue. Ilpsimast m oOpaTHas peakuuu, , TEPMOAMHAMHYECKUE
YCIIOBHSI XMMHYECKOTO PaBHOBECHUS. 3aKOH JEHCTBUSI MAacC, TEPMOJMHAMHUYECKHIA BBIBOJ
KOHCTaHThl paBHOBecHus. M300apHbIii TOTEHIMAT XUMHUYECKOW peakiud, ypaBHEHUE
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U30TEPMbl XUMHUYECKON peakiuu. CTaHAapTHBI HM300apHBIM MOTEHIMAT XUMHUYECKOU
peakuuu. COOTHOIIEHUE MEXAY KOHCTAHTAMU PABHOBECHUS, BJIMUSHHE JABJICHHUS Ha
xumuueckoe paBHoBecue. [Ipunuun Jle-lllarense-bpayHna, mpuMeHeHHE peakiMu CUHTE3a
aMMHaKa. 3aBUCUMOCTb XHMHYECKOIO PaBHOBECHUSI OT TEMIIEPATypbl B y3KOM JHAIa30HE
TeMneparyp. XHMHUYECKOE paBHOBECHE TMPH NPOTEKAHUM XHMHUYECKOW pEAKIUHA B
TFETEPOTEHHBIX CHCTEMAX.

Xumuyeckasa KuHemuxa u Kamaaiu3s

®opmanbHas KuHeTHKa. CKOPOCTh M KOHCTAaHTA CKOPOCTH XMMHYECKOW pEakLUU.
OCHOBHOM MOCTyJaT XUMHUYECKOW KUHETUKHU. [lopsimok M MOJIEKYJISpPHOCTh PEaKIUU.
HeobOpatumpie peakiuu. Peaknuu HyneBoro mopsiaka. MoHOMOJIEKyJsipHass HeoOpaTumas
peakuusi mepBoro mopsaka. bumonekynspHas HeoOpaTuMasi peakiysi BTOPOro MOpsAKa.
HeoOpaTtumas peakuusi n-ro nopsaka. Meronbl onpeneneHus oOLIEro Mopsijika peakiuu.
Mertoasl onpeeneHus NOpsAIKa PEaKIMH 110 BEIECTBY. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT
temmnepatypsl. [IpaBuno Baut-I'odda. YpaBHenue Appenunyca.

Kunernka crnoxsbsix peakuuii. O0patumble peakiui. MoHOMONEKyIspHas oOpaTumas
peakuusa mnepBoro mnopsnaka. [lapamnensHpie peaknuu. [locienoBarenbHbIE pEAKLIMM.
[TpubOnu>keHHblE  METOABbl  XMMHMYECKOW  KHMHETUKH: METOJ  KBa3HCTALlMOHAPHBIX
KOHLIEHTpalUi; METO/I KBa3UCTALMIOHAPHOTO PABHOBECHOTO MPUOIMKEHHUS.

TeopeTndueckne IMPEACTABICHUS XMMHYECKOM KWUHETHKUA. Teopus  aKTUBHBIX
CTOJIKHOBEHUH. [IpuMeHeHHe MOJNEKYISIPHO-KMHETUYECKOM TEOPUM HICAIbHBIX Ta30B B
XUMUYECKON KUHETUKe. DQPGEKTUBHBIM TuaMeTp CTOJIKHOBEHHUA. [MIoTe3a aKTHUBHBIX
cTosikHOBeHUH. [IpruMeHeHre Teopuu CTOJKHOBEHUM K OMMOJNIEKYIsIpHOU peakuuu. Pacuer
KOHCTAHTBl CKOPOCTU. TeopHss aKTUBHOIO KOMILUIEKCA. IIOBEpXHOCTh IOTEHLMAIBHON
OHEPruu. AKTUBHBIN KOMILJIEKC M KoopjauHaTa peakuuu. [Ipoduns mytu peakuuu. BeiBon
OCHOBHOTO YypaBHEHHSI TEOPUM AKTUBHOTO KOMILIEKCA i OMMOJEKYISIPHBIX PEaKIIUi.
CBoOonHast »Heprusi akTUBaUU. MOHO- M TPUMOJIEKYJISIPHBIE pEAKIMU B TEOPUHU
CTOJIKHOBEHMN M AaKTHMBHOTO KOMIUIEKCa. MOHOMOJNEKYISPHBIE PEAKIAHA II0 TEOPUH
AKTHBHBIX  CTOJKHOBEHMHA M  HUX  OWMOJEKYJISPHbIA  MEXaHW3M  aKTHBAaLUU.
MOHOMONEKYISPHBIE PEAKIMM W TEOPUS AKTUBHOTO KOMIUIEKCA. TpHUMOJIEKYJIApHbIE
peakuuMy B TEOPUM CTOJIKHOBEHMM M AaKTMBHOIO KOMIUIEKca. Peaknum B pacTBOpax.
[IpumMeHeHre TeOpUM AKTUBHBIX CTOJIKHOBEHUH K PEAKLUSAM B pacTBope. Peakuuu B pactBope
Y TEOpHsl aKTUBHOTO KOMILIEKca. Y paBHeHUE bpeHncrena-beeppyma. BinusiHne HOHHON CHITBI
Ha CKOPOCTb PEAKIIUHU.

Kunernka nenHbix 1 oToXuMu4eckux peakiuid. OCHOBHBIE CTaJIMH IETTHOW PEaKIIUH.
JnuHa nenu u 3BeHO 1enu. KuHETMKa HEpa3BETBIEHHBIX LEIMHBIX PEaKlIHUil Ha IpUMepe
peakuuu oOpa3oBaHusi (¢ocreHa. PasBeTBieHHble LenHble peaknuu. [lomxyocTpos
BocriameHeHusl. Cranuu Qoroxumudeckoil peakiuu. 3akoHbl (poroxumuu. KBaHTOBBIN
BbIX0JI. OCHOBHbIE TUIIBI (DOTOXMMHUUYECKHUX peakiuil. Pasznuuus mexny GporoxumMuiyecKumMu
Y TEMHOBBIMH PEAKLIHSIMU.

I'omorenHsIii katanu3. OCHOBBI TOMOTreHHOT0 Katanu3a no I[lnutansckomy. CAuTHBIM
MEXaHU3M W CTaJMMHBIA MEXaHU3M TOMOT€HHOro Katayim3a. OOIuil KUCIOTHO-OCHOBHOMN
katanu3. [lepBuunblii W BTOpUUHBIN cosieBble 3(dexThl. Crenupuueckuii KUCIOTHO-
OCHOBHOM KaTtanu3. PyHKIMsA KUCIOTHOCTH ['ammera.

['eTeporennblii katanu3. ['ereporeHHblil katanu3. OCHOBHBIE CTaJUM TE€TEPOreHHOMN
KaTAIUTUYECKON peakuuu. XapaKTepHbIE YEpPThl TE€TEPOT€HHOr0 Kartain3a. AKTUBalUs B

15



reTepOreHHbIX KATATUTUUYECKUX peaklusaX. AKTUBUpOBaHHas ajacopOuus. Kunernyeckas u
muddy3nonHas ~ 00JlacTW  TETEPOTreHHO-KaTaJuTHYecKoro  mporecca.  Kunertuka
rETEPOTr€HHBIX KaTAJIMTUYECKUX PEAKIIUI B CTATUYECKHUX YCIOBUAX. VICTUHHAS U KaXKyIascs
DHEPI'UH aKTUBALIMHU FETEPOTCHHBIX XUMHUECKUX PEAKIUI. Teopru reTeporeHHOro KaTaiansa.
AKTHUBHBIE LEHTPbl TE€TEPOTr€HHBIX KaTaau3aTopoB. MyJNbTUIIETHAs TEOpHs Karajiu3a.
Teopus aktuBHbBIX aHcamOned. KaranmuzaTtopel Ha HoOcUTeNsiX. AJICOPOIMOHHBIE
KaTanu3aTtopel. KartanuThueckne CBOWCTBA NEPEXOAHBIX METALIOB NEPUOAUYECKOU
CUCTEMBI.

®epmenTaTuBHBIA KaTanmn3. DepMeHTHl U MX OCHOBHas kiaccudukanus. OCHOBHbBIE
cTaauu QpepMeHTaTUBHOU peakiuu. DepmeHT-cyOcTpaTHbIM KoMIUIeKC. OCHOBBI KMHETHKHU
dbepMeHTAaTUBHBIX  peakiuid. YpaBHeHne Muxadnuca-MeHTeHa U CHOCOOBI  €ro
JIMHEApU3alUU.

dnekmpoxumus

Teopun snexkTponuToB. OCHOBHBIE MOJIOKEHUA Teopun AppeHnyca. HepocraTku 3Toit
Teopud. [IpuunHbl 31€KTpoIUTHUYECKON aucconuanuu. [loHsTHe cpeaHel aKTUBHOCTH WU
cpeaHero kKod(pguineHTa akTUBHOCTH, UX CBSI3b C AKTHUBHOCTBIO U KO3(PPUIIMEHTOM
aKTUBHOCTU OTAEJbHBIX MOHOB. MoHHas cuna pactBopa. 3akOH MOHHOM cuiibl. OCHOBHBIE
nosnioxeHus: teopun Jlebas-Xrwokkens. [lorennman noHHoi atMocdepsl. YpaBHEHUE s
koa(pduimenta axkruBHoctd B I, II u III nmpubmmxenusx teopun Jlebas-XroKkes.
CoBpeMeHHbIE NPEICTABICHUS O PaCTBOPaX 3JIEKTPOJIUTOB.

ONEeKTpONPOBOAHOCTD  3JIEKTPOJIMTOB. HepaBHOBECHbIE SBIEHUS B pacTBOpax
IIEKTPOJIUTOB. YJENIbHAsI W SKBUBAJIEHTHAS 3JEKTPONPOBOAHOCTH, MX 3aBUCHMOCTH OT
KOHLIEHTpAlUX D3JIEKTPONHUTa. MeETox W3MEpPEHHs 3JIEKTPONpPOBOAHOCTH. lloaBMXKHOCTB
noHOB. 3akoH Kousppayma. 3aBUCHMOCTE IpPEAEIBHON IMOABUKHOCTH OT paJuyca HOHa
(popmyna Crokca) u temmnepatypsl (rpaBuiio Banbnena-IlucapsxeBckoro). I1ogBu:KHOCTh
MOHOB THUAPOKCOHMS M THUApokcwia. CBA3b MEXIy TMOJIBH)XHOCTBIO HOHOB U HUX
KOHIICHTpAIUH. OcHoBHBIE MOJI0KEHUS TEOPUU Jebas-Xrokkens-Onzarepa
(anexTpodopeTndeckuii U penakcaunoHHBIA 3(hdexTsl, ypaBHeHue Onzarepa; 3hQexTs
Buna u [lebas-®anbkenrarena). Uncna mnepeHoca; MX 3aBUCUMOCTb OT TEMIIEPATypbl H
KOHIIEHTpAIIMU JIEKTpouTa. MeToabl onpeaeneHus uncen nepenoca (Mmeron ['urropda u
METO/1 IBUKYIIEICS TPaHULIbI).

Honnsie paBHOBecHs. 3akoH paszbasienmss OcTBaibaa (mepBas M BTOpas (OPMBI).
TepmonuHaMuueckasi KoHcTaHTa aucconuanuu. [Ipumenenue teopun Jlebas-XwoKkkens K
CJ1a0BbIM DJIEKTPOJIUTAM TIPHU OINPEACIICHUH TEPMOJIMHAMUYECKOW KOHCTAHThI TUCCOIUAIUY.
HctuHHAas cTeneHb AUCcCOUrali. BeIuncaeHne HCTUHHOM CTENEHU U TEPMOAUHAMHUYECKOMN
KOHCTaHThl JUCCOLMAIMKM  Ccla0bIX AyekTpoiauToB. Kwucimorel u mienouu. JlBoitHoe
MPOTOJIUTUYECKOE paBHOBecue. VIcTHHHAs KOHCTaHTa JuccoUManuvu. [ 'uaponms.
AmMdotepHbie 35eKTposuThl. LIBuTTEp-toHBI. M3035€KTpHYecKas TouKa.

DIIEKTPOXUMHUYECKHE 3JIEMEHTBL. DIIEKTPOIBUKYILAS cuia (3.1.c.).
ONEKTPOXUMHUUYECKHUE FIEMEHTHI U 3.1.C. CKayKy MOTEHLMAJIA W AJIEKTPOJABIKYIIAS CHJIA.
3HaKU U CII0KEHUE 3.]1.C. BJIEMEHTOB B 3JIEKTPOXUMHUYECKOM Lenu. MeTo1bl U3MEPEHMS 3.]1.C.
Hopmanbenbiii smemenT Becrona. PaBHoBecne B 3JIEKTPOXMMMYECKOM LIENH; YPaBHEHHUE
Hepucra. [Ipumenenue Il 3akoHa TEpMOAMHAMUKY K SJIEKTPOXUMHUYECKON LIENH; YPABHEHUE
['u606ca-I"enpMromnbIia.

DNEeKTPOJHbIE MOTEHIMANBI. THUIIBI 3JIEKTPOA0B. BO3HMKHOBEHHE CKaYKOB MOTEHLIAAJIA
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Ha rpanuile $a3. CTpoeHune rpaHuliibl AEKTPol / pacTBop. BennurHa v 3HaK 37€KTPOIHOTO
MOTEHUHAJIA. 3aBUCUMOCTb JJIEKTPOJHOIO IOTEHHHAa OT KOHUEHTpPAalUWh pacTBOpa
AIIEKTPOJIUTA. DJEKTPOJbl CpPaBHEHMS (BOJOPOAHBINA, KAJOMENbHBIN, XJIOPCEPEeOPSHBIN).
Onextpoabl 1 u Il poga. OkucIUTEILHO-BOCCTAHOBUTEIBHBIC AIEKTPOABl (XMHTUIAPOHHBIN
AIEKTPON).

DJIEKTPOXUMHUYECKUE dJIeMEeHTh U 1enu. Kiaccudukanus >3IeKTPOXUMHYECKUX
anemMeHTOB (1iernei). KoHIleHTpanroHHbIe dIeMeHThl 0e3 mepeHoca. KoHIeHTpalmoHHbIe
aneMeHThl ¢ TepeHocoM. Judbdysuonnsii motennman. OnpeneneHue Kod(PHUIIMEHTOB
AKTUBHOCTH 3JIEKTPOJIUTOB, UUCEII IEPEHOCA U KOHCTAHT XUMHYECKOTO PABHOBECHSI METOJIOM
3.1.c. XUMHYECKUE UCTOYHUKU TOKA, UX OCHOBHBIE BHUJIBI U XapaKTepHUCTUKU. [lepBuuHbIE
HMCTOYHUKH TOKA. AKKYMYJISTOPBI. TOTUTMBHBIE U OMOTOIUIMBHBIE 3JIEMEHTHI.

Kunetuka 31ekTpoaHbIX mpoiieccoB. CTaauu 3JIEKTPOXUMHUUECKOTO MPOLIecca; MOHATHE
JUMUTUpYIOLIEN cTaguu. IIIOTHOCTH TOKa Kak Mepa CKOPOCTH BJIEKTPOXHUMUYECKOU
peakiuu. [lonspuzanus 31eKTpoa0B U ee mpuurHbl. Toka oOMeHa. YpaBuenue Tadens as
AIEKTPOXUMHUYECKON Tosipu3aluu. Teopusi BOAOPOJHOrO MEPEHANPSHKEHUS. YpaBHEHUE
KOHIIEHTpaImoHHO# noJisipuzanuu. [Ipenensubiii 1uddy3uOHHBINA TOK.

Paszoen 6. «Konnouonas xumusiy

BBenenue B koJoniHyl0 XUMHIO. OCHOBHBIE MOHATHUS, OOBEKThl U3YUYECHHS U LIEIb
qucuuIUInHbl. [Ipu3Hakun oOBEKTOB KOUTOMAHOW XumuM. Kiaccudukanuu IucrepcHbIX
CUCTEM IO pa3HbIM Mpu3HakaM. JIlnmoduiapHble M 1HOGOOHBIE IUCIEPCHBIE CHCTEMBI.
Kommongnoe cocrosiHue BelecTsa.

[loBepXHOCTHBIE  SIBJICHMUS. TepmonuHaMuKa  ITOBEPXHOCTH. CBoboHas
noBepxHocTHasi dHeprus. [loBepxHocTHOE HaTskeHue. TepMoaumHamMudeckue QYHKIUN
MOBEPXHOCTHOTO  closi.  MexdazHoe  HaTsDKeHHME  Ha  TOBEPXHOCTH  pasjena
B3aMMOHACBHIIEHHBIX  JKUJAKOCTEH, MpaBuiao  AHTOHOBAa. MeToabl  OmpenesieHHs
MOBEPXHOCTHOTO HATSXKEHUS JIETKOMOABUAKHBIX ITOBEPXHOCTEM.

SBneHus KaMWIISPHOCTH ¥ cMaduBaHus. TepMoIMHAMUYECKHUE YCIOBUS CMaurBaHUS
U pacTeKaHUs Ha TBEPABIX U KUJIKUX MOBEPXHOCTAX. KoJiMuecTBEHHBbIE XapaKTEPUCTUKHU
cMauuBaHusa. M30OuparenbHoe cmaunBaHue. (CMayuBaHUE pEATbHBIX TBEPIBIX Ted,
rucrepe3nc cmaumBanus. KanwispHoe naBieHue, ypaBHenwe Jlammaca. YpaBHeHue
Kopena.

AncopOuus Ha TOBEpXHOCTH pazfena ¢a3. AnpcopOuus Kak MPOU3BOIBHOE
KOHIIGHTPUPOBAaHKWE BemecTB Ha TmoBepXxHOCTH. [loBepxHocTHO-akTuBHBIE (ITAB) u
MIOBEPXHOCTHO-UHAKTUBHBIE  BemlecTBa. [lOBEpXHOCTHasi  aKTUBHOCTb. Y PaBHEHHUE
aacopouun ['n66ca. Kimaccupukanus ITAB. 3aBucuMocTh TOBEPXHOCTHOTO HATSHKEHHS OT
koH1eHTparuu [TAB. Ypasuenue [IuiikoBckoro. MI3MeHeHHE MOBEPXHOCTHON aKTUBHOCTH
B romosiornueckux psgax [TAB. PabGorta amcopOuuu. YpaBHeHHE H30TEPMBI aacoOpOIUU
Jlenrmiopa. Ces3b ypaBHenuit ['m60ca, [lumkosckoro, Jlenrmiopa. CTpoeHre MOHOCIIOEB
pactBopumbix [IAB. JIByxmMepHOE COCTOSHHE BEIIECTBA B IOBEPXHOCTHOM  CIIOE.
[ToBepxHOCTHBIE TUIEHKM HepacTBopumbix [IAB. Apjcopbuuss ra3oB Ha TBepAou
noBepxHocTH. [loHsTHe 0 Qusnueckoi aacopbiuu u xemocopouuu. Padbora, Terora u
sHTponus aacopOuun. M3otepmsl aacopOumu razos. Teopus ancopOIMOHHBIX cuil. Teopus
afcopOIUU ra3oB.

DJIEKTPO-TIOBEPXHOCTHBIE  SIBJIEHUS B  JIUCOEPCHBIX  cucTeMax. J[BoiiHOM
anektpudeckuit cnoit (J2C), mpuuuHbI 1 MEXaHU3MBI €T0 00pa3oBaHus. Moaenu CTPOCHHS
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JOC. DNeKTpOKMHETHYECKHUM TTOTEHIIUAI. DIEKTPOKMHETHYECKUE SIBJIICHUS (deKTpodopes,
AIIEKTPOOCMOC, TMOTEHUMANbl TEUEHUS U ceauMeHTauuu). Teopus ['enpMmrosbla-
CmonyxoBckoro. Ctpoenne Muresul rTuapodoOoHbIX 3o0iei. Monusii oomeH. [IpakTuueckoe
MIPUMEHEHUE AIEKTPOKUHETUUECKUX SBJIICHUM.

JInopoOHbIe nucnepcHble cucTeMbl. MeTo bl MoydeHus JIMO(OOHBIX IUCIIEPCHBIX
cucteM. [Ipumenenue »>ddexkra Pebunaepa u IIAB ans  ymeHblieHus paOoOThI
nucneprupoBanus. [Ipolieccrl nucneprupoBanus B npupojie u Texurke. KonaeHcanunonnoe
oOpa3zoBaHue TUCHEPCHBIX cucTeM. Dusnueckas U XxumMudeckas kKouaeHcarus. OCHOBHbBIC
METO/IbI OYMCTKH 30JIEH.

JInopunbHBIE AUCTIEPCHBIE CUCTEMBI. TepMoauHaMuka 00pa3oBaHUsS JUODUIBLHBIX
kosutousioB. Kputepuit Pebunnepa-Illykuna. Munennoobpa3zoBanue B pactBopax [IAB.
Kputnueckas koHIEHTpamus MulieiiooopasoBanusi. CTpoeHue TMpsSMBIX M OOpaTHBIX
mune/ul. TepMoauHaMuKa MUIleII000pa3oBanus. KomonaHoe pacTBOpPEHHE BEIIECTB B
pactBopax [IAB (comobunu3zanus). [IpakTnueckoe npuMeHEHNE MUIEIUIIPHBIX CUCTEM.

OnTuyeckue CBOMCTBAa AMCHEPCHBIX cHUCTeM. PaccessHue M mossipU3anusi CBETa
KOJUIOMJHBIMU cucTeMaMu. 3akoH Panes. Ilormomienune cBera B JUCIEPCHBIX CHCTEMaXx.
Oxkpacka 3oiieil. ONTHYECKUE METOIBI UCCIIEOBAHUS KOJJIOUIHBIX CUCTEM.

MonekyIsIpHO-KMHETUYECKUE CBOMCTBA JHUCIEPCHBIX CHUCTEM. Y HUBEPCAIBHOCTh
MOJIEKYJIIPHO-KUHETUYECKUX CBOMCTB pPacTBOPOB W JUCIEPCHBIX CHCTEM. BpoyHOBCKOE
nBrKeHue, nuddysus, ocMOC B KOJJIOMIHBIX cucTteMax. CeauMeHTaIusi B JIUCIIEPCHBIX
cucteMax. CelMMEHTALIMOHHBIN aHAJIN3 CYCIICH3UH.

CennMeHTallMOHHAS U arperaTuBHasi yCTOMYMBOCTb IUCIEPCHBIX cucTeM. Hapymenue
arperaTMBHOM  yCTOMYMBOCTM  JUCHEPCHBIX CUCTEM  BCIEJICTBUE  KOAJIECIICHIUU,
U30TEPMHUYECKON TMEepPEeroHKH, Koaryysiuu. Teopuss ycToHyuBOCTH JUOGOOHBIX 30Jei
(JJIDO). daktopsl yCTOHUHMBOCTH THO(POOHBIX TUCTIEPCHBIX CUCTEM. 3AIUTHBIEC KOJJIOUIBI.
Mexanu3Mbl ~ Koaryysiiud  (KOHIIGHTPAIIMOHHBIM M HeWTpanu3auuoHHbIH). [lopor
koarynsiund. Kwunernka koarymauuu. Ilentmsamus. OcoOEHHOCTH  CTPYKTYphl U
YCTOMYMBOCTA  MHKPOTE€TEPOTE€HHBIX  JUCHEPCHBIX CHUCTEM. MeTOoapl  MOJIy4eHUs,
KJIacCU(pUKaIs, YCTOMUYMBOCTh M pa3pylICHUE CYCHEH3WH, dMYJbCHH, MEH, a’3pO30Jei.
OMybIraTopsl, neHooOpa3oBaTesy. KoarynsaunonHsie U KOHJIEHCAllHOHHO-
KPUCTAILTA3AIMOHHBIE CTPYKTYPHI.

KomnongHo-xuMru4yeckre OCHOBBI  OXpaHbl OpHpoAbl. KomtonaHo-xumMudeckue
MPOLIECCHl U CUCTEMBI, JIEKAIllMe B OCHOBE METOJIOB OYUCTKU aTMochepbl U THUAPOChEph.
Mertoabl pa3pyliieHust a’3po3oeii, 6oprda ¢ 3arpsisHeHreM aTMocdepbl. MeToabl OUUCTKU
INPUPOJIHBIX U CTOUYHBIX BOJ.

Paszoen 1. «Xumusi 8b1COKOMONEKYIAPHBIX COCOUHEHULD

OCHOBHBIC TIOHATHUS W ONPEACIICHUS XUMHUA W (DU3UKO-XUMHUHU TIOJMMEPOB.
Knaccudukanmy w HOMEHKIATypa BBICOKOMOJICKYJSIPHBIX coenuHeHnid. (OCHOBHBIE
HNOHATHUS: MOHOMEp, OJIMTOMEP, MOJUMEP, MAaKPOMOJIEKYJIA, MOBTOPSIIOLIEECS 3BEHO U AP.
Homenknatypa mnomumepoB. Kiaccudukanuy noauMepoB MO MPOUCXOXKICHUIO U
XUMHUYECKOMY COCTaBy. MOJIEKYJIIpHAs Macca U MOJIEKYJSIPHO-MAacCOBOE PaCIpeeICHUE
(MMP) nonumepoB. Otiryue NoHATHS "MOJEKyIsipHas Macca" 711 HU3KOMOJIEKYJISIPHBIX U
BBICOKOMOJIEKYJISIpHBIX ~ coenuHeHuil.  [lomumepromonoru.  CnocoObl  ycpeaHeHus
MOJEKYISIpHON Macchl. CTeneHp NONMMANCIEPCHOCTH OJIUMEPOB.

OcHOBHBIE METO/IbI CHHTE3a NTOJIMMEPOB. LlenHas noiuMepusaius, ee 0COOEHHOCTU U
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OCHOBHbBIE€ CTaauu. PagukanbHas MOJIMMEpPHU3alMs, OCHOBHBIE CIIOCOOBI MHUIIMMPOBAHUS
nporecca. KuHeTnka paaMKadbHOW  NOJMMEPU3ALMM HA  HAYaJbHbIX  CTaJuUsAX.
KBasucrannonapnoe cocrosgaue. CpeaHss JJIMHA KAHETHYECKOM LENU. DHEPreTUYECKUE
XapaKTepUCTHKU pagvKanbHON MOJIMMEPHU3ALINH. [Tonumepu3amoHHo-
JIETIOJIMMEPU3ALIUOHHOE PABHOBECHE.

MonekynsipHas macca U MOJIEKYJISIPHO-MAacCOBOE PACIHpPENEIECHUE B PaJUKAIbHOU
nojauMepusanuu. Peakuun nepenaun nenu. YpaBHeHne Maiio. BiusitHue temnepaTypsl Ha
CKOpPOCTh W CTENEeHb NOJMMepU3aIuu. TepMOMHUIIMUpPOBAaHHAs, (oToXUMHUYECKass U
paauarnonHas noiaumepu3anus. CrnocoObl MPOBEJACHUS MOJUMEpU3AIMU: B Macce, B
pacTBOpe, B CyCII€H3UH, B dMYJibcuH. PanukanbpHas noaumepusanus B OWHAPHOUN CHCTEME.
Kunernka OunapHoil conomumepuszanuu. [uddepennnansuoe ypaBHeHUE "MIHOBEHHOTO"
cocTaBa cononumepa Matio-JIbtonca. KoHcTaHThI conoamMepusanuu. 3aBUCUMOCTb COCTaBa
comoJiiMepa OT COCTaBa MCXOJHOW CMECH MOHOMEpOB. BiusHHE BEIMYMH KOHCTAHT
CONIOJIMMEPHU3ALIMHU HA COCTAB COITOJIMMEPA.

NoHHass ¥ HMOHHO-KOOpAMHALMOHHAs mnoJumepusanus. MoHHas nonuMmepusanus,
OCHOBHBIE €€ OTJIWYUs OT paAuKaJIbHOM mnoJuMmepuszauuu. lloHATHE  («KUBOW»
nonuMmepusanuu. Katnonnas nonuMepusanusi. MOHOMEpPBl U KaTaJau3aTOpbl KaTHOHHOMH
nonumepusanuu. KuHeTnka KaTHOHHOM mMoJMMepu3alud. AHUOHHAS TOJUMEpU3alIlUs:
3apoXkJeHre, pocT U 0OphIB Lieneil. KuneTnka aHnoHHO#M noimmepusanuu. [lomumepuzanms
UMKIOB. TepmMoaMHAMUKAa WU MEXaHU3M [OJIUMMEPU3AlMU LHUKIWYECKUX COCIUHEHUHN.
AKTHBaTOPHI NOJIMMEPU3ALINU ITUKIIOB.

[TonukoHaeHcausl. XUMHYECKUE MpeBpamieHuss nonumepoB. I[lomukoHaeHcanus.
MoHoMepbl, CHOCOOHBIE MOIUMEPU30OBATHCA M0 MOJIMKOHJICHCAIIMOHHOMY MEXaHU3MY.
OCHOBHbIE pa3nuyusi MOJUMEPU3ALMOHHBIX M  IOJUKOHJECHCAIIMOHHBIX IPOLIECCOB.
Crpoenne wmakpouenu. CTeneHb MOJUKOHICHCAIIMM U €€ 3aBUCUMOCTh OT TJIyOWHBI
NOJMKOHJEHCAauu. YpaBHeHne Kaposzepca u ero ananu3. PaBHOBecHas romMo- u
reTEePOIOIUKOHACHCAIS. [TonukOHAEHCAIMOHHOE ~ PaBHOBECHE. HepaBHoBecHas
MTOJIMKOHAEHCAIA. MoustekynsipHO-MaccoOBOE pacnpeneneHue B JIMHENHON
noyimkoHeHcamu. OCOOCHHOCTH XUMHUYECKHUX PEaKIUil MOIMMEPOB. BiusHre pa3mnaHbIx
(GaKkTOpOB Ha PEAKIHOHHYIO CHOCOOHOCTh (YHKIIMOHAJIBHBIX TPYIT B MOJHMEPAX.
[lonuMepaHanoruyHble TMPEBpPAIICHUS. XHUMHUYECKHE MpEeBpalleHus IOJUMEpOB 0e3
W3MEHEHHUSI CTEIEHU TMOJUMEPU3AUUA M C H3MEHCHHEM CTEICHU IOJIMMEPU3AIUU.
BHYTpHUMOJIEKYIIIpHBIE PEAKIINH.

PactBopsl monmmMepoB. PactBopel monumepoB. BiusiHue paznuyHbIX (akTopoB Ha
pacTBOpeHHe U HaOyxaHuE€ MOJUMEpPOB. TepMOJMHAMHKA PACTBOPOB IOJUMEPOB.
OcMmoTHYEeCcKOE JaBJICHUE PAcTBOPOB MOJUMEPOB. BupuanbHbie KO3 OUIIMEHTHI.
TepMoauHaMHUUECKHE KpUTEpUM 'KadecTBa" pacTBOpUTENS. OHTPONHUS U TEIJIOTa
pacTBOpeHHs NOJIUMEPOB. KOHIIEHTpUPOBAaHHBIE PACTBOPHI OJIMMEPOB U HKEJIE.

Paszoen 8. «Xumuueckas mexHono2usy

OCHOBHBIE TIOHATHSI XUMHUYECKOM TEXHOJIOTHH. OCHOBHBIE MOHATUS XHUMHYECKOU
texHosoruu. Knaccudukanus XUMHUKO-TEXHOJIOTHYECKUX MponeccoB. Kpurepuu oreHku
3 (HEKTUBHOCTH XMMHUKO-TEXHOJIOTHYECKOTO Ipoliecca, MaTepUaIbHbI U Y3HEPreTuYeCcKui
OaylaHC X pacuer, CrocoObl MPEICTABIICHHUS.

Binsitnue Temieparypsl, JaBJICHHS, KOHLUECHTPALlMM PEAreHTOB, NHEPTHBIX T'a30B Ha
paBHOBECHE M CKOPOCTh B TeXHoOJoruueckux mpoiieccax. KoaddumueHt ckopocty,

19



IOBEPXHOCTh CONIPUKOCHOBEHHS, ABMKYILAsI CUJIa MPOLIECcCa, CIOCOOBI MX YBEITUUEHMSL.

OCHOBHBIE BU/Ibl TEXHOJOTHYECKUX CXEM U CIIOCOOBI UX OMMCAHMSL.

IIpoueccsl 1 annaparsl XMMUYECKOTO IIPOU3BOICTBA.

['mapomexaHudeckue  MPOLECCHI,  TEIUIOBBIE  TEXHOJOTHYECKHE  IIPOLECCHI,
MacCOOOMEHHbBIE TEXHOJIOTMUECKHE Tpolecchl. JIBMXKyiias cuia MacCoOOOMEHHBIX
polieccoB. AmmapaThl B MACCOOOMEHHBIX MPOLIECCAX.

XUMHUUECKHUE PEAKTOPBL.

Crioco6 mojBeneHus peareHTOB M OTBojAa MpoiaykToB. OOmias XapakTepHCTHKa
PEAaKTOpPOB IEPUOAUYECKOT0, HENPEPBIBHOIO, IOJIYIIEPUOAUYECKOrO naeucTBhs. Pexum
JBUKEHUS U NEPEMEIINBAHUS PEAreHTOB. PeakTopbl UACaIbHOIO BBITECHEHHS U PEAKTOPA
MOJIHOTO CMEIIUBaHus. AinadaTHuecKue, N30TEPMUUYECKUE U MOJIUTEPMUUECKUE PEAKTOPBI.

[Ipon3BOACTBO HEOPraHUYECKUX BELIECTB.

Boza B XuMu4yecKoW IIPOMBILUICHHOCTH. [loka3zarenu u OCHOBHBIE METOJbI OYUCTKH.
PearentHoe cmsruenus Boabl. MoHuTh, Kinaccudukanus u cBoiicTBa. MoHOOOMEHHBIE
CMSITYEHHSI K1 00ECCOTMBAHMUSI BOJIBI.

DuU3NKO-XMMUYECKUE OCHOBBI  CBsI3bIBaHMS aTMocepHoro azora. Dusmko-
XUMHUYECKHE OCHOBBI TPOU3BOJCTBA A30THOM KHUCIIOTHI.

[Tpou3BOACTBO a30THBIX ymoOpeHHil. TeopeThuyeckrue OCHOBBI M TEXHOJIOTMYECKas
cxema IMPOM3BOJICTBA KapOaMu/ia C MOJHBIM KUJKOCTHBIM PELIUKIOM.

[Ipon3BoacTBO cepHOM KHUCHOTHI. IlojiHAsg TexXHOJIOrM4Yeckas cxemMa IPOM3BOJICTBA
CEPHOM KHCIIOTHI M3 CEPhl METOI0OM "JTBOMHON KOHTAKT, JBOMHAs abcopOrus.

XVWMHMYECKHE PEAKIMU U OIMCAaHWE IIpoLiecca MPOU3BOACTBA KaJbLMHUPOBAHHOW U
IAIIEBOM COABl aMMHA4YHBIM METONOM. TexHoJloruyeckas cxema IPOU3BOJCTBA
KaJIbLIUHUPOBAHHOM CO/IbI aMMHauHbIM MeTo1oM. Kayctudukanuus coapl.

DU3NKO-XUMUYECKHAE OCHOBBI IIPOMBILIIEHHOTO 3JIEKTPOJIN3A.

OCHOBHOMH (Ts>KeNbIN) OPraHU4YEeCKU CUHTE3, ChIPhE, METO/IbI TepepaboTku. O0mast
XapaKTepUCTHKA TEXHOJOTUU OCHOBHOTO opranmyeckoro cunreza (OOC), ceippeBas 6a3za
3TON oTpaciu npomeblieHHOocTH. HedTh, ee cocTaB, moAroToBKa M CrOCOOBI EPBUYHOM
nepepaboTKU; TEPMUUECKAN U KATATUTUYSCKUN KPEKUHT, TUpon3. MeToibl nepepaboTKu
ra3000pa3HbIX MCTOYHUKOB YTJIEBOJOPOIHOTO CHIPbS; METOAbI abcopOIuu, ancopOoruu u
runepcopOiy. Metoapl mepepaboTKH TBEPABIX TOPIOYHUX HCKOMAEMbIX; OCOOCHHOCTH
IIPOIIECCOB MOJIYKOKCOBAHUS, KOKCOBAHMsI, Ta3u(UKaIMK U THIPOTCHU3AIHS.

IIpon3BoacCTBO yTJIIEBOJOPOIHOIO CBIPBA. ITony4yenue HACBIILEHHBIX
yIJI€BOJOPOAOB,  KapObamujHas  jAenapaduHu3anus,  aacopOuus  Ha  LIEOJINTax,
KpUCTAJUIM3allMM €  NPUMEHEHUEM  BbIOOpOUHBIX  pacTBopuTened.  [lomyueHue
apOMaTHUYECKUX COEAMHEHUMN, KaTaJIuTU4eckuil pudopmunr. llomyueHue cuHTe3 rasa,
BBICOKOTEMIIEpATYpHAsi KOHBEPCHs Ma3yTa U razuduxanus yris. [lpoMelnieHHbIe cocoObI
HOJIyYEHUS alleTUIIEHa, KapOUAHBIN U YIJIEBOJAOPOIHBIN CIIOCOOBI.

IIpoueccsl THOPUPOBAHMS W JAECTUAPUPOBAaHUA. XapaKTEPUCTHKA IPOLECCOB
TUAPUPOBAHUS U JAeruapupoBaHud. [lomydeHne HMKIOrekcaHa TMIPUPOBAHMEM OEH30JIa,
MOJTyYEHUs CTUPOJIa AETUAPUPOBAHUEM STHIIOEH30I1a, CIIOCOOBI MoTy4YeHus OyraaueHa-1,3.

IIponeccsl ruaparanyu, aeruaparandy. XapakTepucTuka mnpoueccos. [lomydenue
ATUJIOBOTO CIIUPTA MPSAMOI THIpaTaliien 3TUIeHa, METO bl MOTYUYSHHS TNIMLEPUHA, CTIOCOOBI
NOJIyYEHHS ITHIIALEeTaTa.

OcoOeHHOCTH W BHJIBI TPOLIECCOB OKHUCICHUSA. XapaKTEPUCTUKA IPOLIECCOB.
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dopmanpaerus, CHocoObl MOJYy4YEHUs; KAaTATUTUYECKOE OKHUCIEHHE METaHa B
(dopMaibaerua; METOABI IIOJIydYeHUs (PEHOIIA U alleTOHA, TEXHOJIOTUsI KYMOJIBHOTO CI0C00a;
€THJIEHOKCHJI, CIOCOOBI MOJyYEHUS; IOJIYyYEHHE MAJIEMHOBOI'O U (PTAJIEBOIO aHTUIPUJIA.

[Ipoueccel  ranorenupoBaHusi. (OCOOEHHOCTHM NPOLECCOB  (PTOPUPOBAHUS U
nonupoBanud. [a3odaszHoe xyopupoBaHHWE MeETaHa; MOJy4YeHHE 1,2-AUXIIOpITaHa;
BUHWIXJIOPHU, CHOCOObI TMoiydeHus. Peakuum ¢ropupoBaHus, (¢GpeoHbl, CBOMCTBA U
IIOJIyYEHHE.

[Ipou3BoACTBO  MOJMMEPHBIX  MaTepuasioB, Iiactmacchl.  Kiaccudukarms
BBICOKOMOJIEKYJISIPHBIX coeauHeHuid. Metonbl cuate3a BMC. MHunuatopsl 1 MeXaHU3MbI
HoJMMEpHU3alliil U TMOJMKOHJeHcaluu. IIpoMmbllieHHbIE — CIIOCOOBI  MPOBEACHMUS
IIOJIMMEPHU3ALIUU U TTOJUKOHICHCAMU. BBl U XapaKTepUCTUKU NOJIMATUIICHA; ITOJyYeHUE
IIOJIMATWIIEHA BBICOKOTO M HU3KOro pasieHus. [lomuctupon M IOJIMBUHWIXIIOPUI.
denondopmanbIeruiHble CMOJIbI, CIOCOOBI MPOU3BOICTBA HOBOJIAUHBIX U PE30JIHBIX CMOJ.
AMMHOIUIACTBI U SIIOKCUIHBIE TTOJIUMEDBI.

[IponsBoncTBo kayuykoB. HarypanpHbli M cuHTETHYECKMM Kayuykd. Kaydyku
oOIlIero Ha3HA4YEHHs; METOJAbl MOJY4YEHUS HATpU-OyTagueHOBOTO, CTEPEOPETYIJIIPHOTO
OyTaJueHOBOr0, M30MPEHOBOro, OyTaJMEH-CTUPOJIBHOIO U OyTaJMEeH-METUIICTUPOIBLHOTO
KayuykoB. Kayuyku crnenuanbHOro Ha3HayeHus; HU300yTHICHOBBIM, XJIOPOMPEHOBBIMH,
CUJIOKCAHOBBIM, MONUCYIb(UIHBIIA U MOIMYPETAHOBBIN Kaydykd. [IpouM3BOJACTBO pe3UHBI,
CTaJM1 TEXHOJIOTUYECKOr0 IIPOLIECCa, COCTAB PE3UHOBOU CMECH.

Bonokna. Knaccudukanus BOJIOKOH, ChIpbs, CTaIMi TEXHOJIOTUYECKOTO Ipoliecca.
HckyccTBEHHBIE  BOJIOKHA;  IPOM3BOACTBO  BHUCKO3HOI'O UM aUETAaTHOIO  BOJIOKOH.
CUHTeTHYECKHE  BOJIOKHA;  IPOU3BOJACTBO  MOJMA(UPHBIX,  MOJUAMUAHBIX U
ITOJIMAKPUIIOHUTPUIIBHBIX BOJIOKOH.

3. HOpSIIlOK MPOBCACHUS IK3aMECHA U KPUTECPHUU OLICHUBAHUSA

BerynutensHoe ucnbITaHUE MIPOBOAUTCA B (hOpMe TecTa B MUCbMEHHOM BUJE, BPEMsI
tectupoBanuss — 120 munyt. Tect Bkmtouaer B ceb0s 50 BOIPOCOB MO HOPMAaTHUBHBIM
XUMHYECKUM JUCHUIIMHAMU U COIEPIKUT TECTOBBIE 3aJJaHHs OTKPBITON U 3aKPHITON (POPMBI,
a TaKXKe 3aJaHusl Ha YCTAHOBJIIEHME COOTBETCTBUA. [IpuMepHOE COOTHOIIEHUE THUIIOB
BOIIPOCOB cieayromiee. Bompocsl Tuma A: 3akpeitas ¢Gopma ¢ ogHuM otBeToM — 40%,
3aKkpbITas Gopma ¢ HeckoapkuMHu oTBeTamMu — 20%. Bompockl tunma B: 3aganus Ha
YCTaHOBJIEHHE COOTBETCTBUA — 25%, OTKpHhITHIE 3aaHus1 — 15%.

TecToBble  3amaHusi  NpeJycMaTpUBalOT OTBET B  Bujae  OykB, 1udp,
nocjeaoBaTeIbHOCTH P, KoMOuHaIUK udp ¢ OykBamu win ¢pas, KOTOpble HEOOXOIUMO
3anucaTh B JIUCT OTBETOB YCTAHOBJIEHHOTO 00pas3lia HAmpoTUB HoMmepa 3aaanus. Jlucrt
OTBETOB 3alOJHSETCd pPYYKOM CHHEr0 WJIM YEepHOro IIBETa, Ha TUTYJIHHOM JIUCTE
¢ukcupyercss HoMep BapHaHTa MTUCbMEHHON paOOTHI.

Kaxpiit mpaBUIIbHBIN OTBET Ha BOMPOCHI TeCcTa olieHuBaeTcs B 2 6aia. [lonydeHnble
abutypuenToM Oaisl epeBoauTcs B 100-0aiibHyI0 HIKaTy OLICHUBAHUS 3HAHHM.

4. O0pa3ubl TeCTOBBIX 3aIaHUI

AO01: JIns kakuX MpOIIECCOB YBEIWUYEHUE JABICHUS PUBEACT K YBEIUUYCHUIO JIBIKYIIICH
CWIbI?
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. UOHOOOMeEHHOe 0becconusanue;

. IKCMPAKYUOHHOE KOHYEHMPUPOBAHUE PACMBOPOS;

. abcopbyust 8 cucmeme «HCUOKOCHIb - 2a3»

. promayuonnoe obozauenue colpvsi;

. BLICYUIUBAHUE MEEPObIX BEUJCCE.

A02: TlceBnoCKMKEHHBIE CUCTEMBI CIIOCOOHBI:

. NPUHUMAmMb GopMy annapama,

. UCNAPAMbCS NPU NOBLIULEHUU MEMNEPAMYPbl UL NPU CHUNCEHUU OABTIeHUS,

. 1000aBamvCsi NPOCMOoU U PPaKyuoHHOU nepeconKe, a MaKdce pekmupuxkayuu;
. BLIMAIKUBAMb Mela MeHbulell NIOMHOCIU,

. nepemenamsbcsi no mpyoonposooy.

AO03: Ilpu BeIOOpe THTpaHTa i onpeneieHus Cu?’ ¢ HCIONB30BAaHUEM PEAKIMU

KOMILJIEKCOOOpa30BaHMs CIEIYET OTAATh IPEANOYTCHUE PEareHTY:
1. NH3

Ok~ wpdNPEF

O AN W o~

2. (CH3)sN
3. COOCCH;)2NCH,CH:N(CH,COO");
4, SCN-
5. CH3COO~
B01:YcraHoBUTE COOTBETCTBHE aMapaToB U MPOIECCOB, B HUX MTPOBOISTCS:
1. Hacadounvle KoNOHHA a) abcopbyus
2. anexmpoghunromp 0) KoHOencayusl
3. annapam Kunsawje2o cios 8) ocaodicoenue
4. bapomempuyeckull KOHOEHCamop 2) ncegooodICUINCEHUE
BO02: ITpu cnusaun paBubix 006emMoB 0,01 M pactBopoB Ba(OH), u HCI pH pactBopa
paBeH
B04: VYcranosute coorBercTBHE s peakiimu KMnOy4 + PH3
Cpena docdopocoaepkamuii TPOTyKT
1. Kucnas a. PO43-
2. Heiimpanvuasn 0. H3PO,4
3. Il]enounas 6. PO43~+ HPO,2-
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