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O01me mMoJI0KEeHUA

[Iporpamma  BCTYONUTEIBHOTO  MCHBITAHUS 1O  TPYINE  HAYYHBIX
cnenuanbHocTel 1.4. XuMuueckue Hayku pa3zpaboTaHa C y4eToM TpeOOBaHUH K
MOCTYHAINM, onpeaenénupiMu [IpaBunamu npuema.

[lenp mpoBeneHHS HK3aMEHA - OLEHKAa YPOBHS 3HAHUN MOCTYHAIOIIAX
B 00JIaCTH TPYIIIbI HAYYHBIX crienuanbHocTed 1.4. XuMuyeckue Hayku Juisi oT0opa
HamOoJiee TMOATOTOBJICHHBIX MOCTYNAIOMUX I OOy4YeHHUsi M0 MporpaMmam
MOATOTOBKY HAYYHBIX U HAYYHO-NEAATOTMYECKUX KAJPOB B ACIIUPAHTYPE.

3ajgadeil BCTYNUTEIBHOTO MCIBITAHUA B ACIHUPAHTYPY SBIAETCS OLICHKA
YPOBHS BIIAJICHUS CTCIUATBHON NUCIUIUIMHON, B TOM YHUCJIE MPOBEPKA HATUYUS
y TOCTYMAIOIIEr0 HEOOXOAMMBIX TEOPETUYECKHMX U TMPAKTUYECKUX 3HAHUN
10 BBIOpaHHOMY HaIIPaBJIEHUIO HAYYHOT'O HUCCIEIOBAHUS.

[Toctynaromuii JoJKEH MoKa3aTh NpodecCuoHaIbHOE BIaJeHUE TEOpUeH 1
MPaKTUKOW B MIPEAMETHON 00JIaCTH, IPOAEMOHCTPUPOBATh YMEHHE BECTH HAYUHYIO
JTUCKYCCHIO.

Pa3zaennl nporpaMmel

1. dopma npoBesieHUs BCTYIUTEILHOTO UCTIBITAHMUS.

2. SI3BIK IPOBEJICHUS BCTYMUTEILHOTO UCTIBITAHMS.

3. CopaepkaHue BCTYNMUTEILHOTO UCTIBITAHMUS.

4. CrpykTypupoBaHHOE€ 10  paszaenaMm  (oOjacTsiM)  coJep)KaHHe
BCTYIUTEIIBHOTO UCIIBITAHUS.

5. [xana oneHMBaHMs ISl OLICHUBAHUS BCTYUTEIBHOTO UCTIHITAHUS.

6. IlpumepHbIit mepedeHb BOMIPOCOB IS IK3aMEHa.

/. PexoMeHmyeMmasi JuTeparypa IS TMOJTOTOBKA K BCTYHMUTEILHOMY
UCIIBITAHUIO.

1. ®dopma npoBeJeHUsI BCTYNUTEIbHOT0 UCTIBITAHUS.

BerynurensHoe ucnibITaHUE MTPOBOJIUTCA B YCTHOM (pOpMeE U BKITIOUAET B ce0

BOIIPOCHKI I10 H&y‘lHOfI CIICOMAJIBHOCTH.

2. SI3bIK NMpoBeJdeHHs BCTYNUTEIbHOI0 UCTILITAHMS.

SI3bIK TPOBEAEHHUS PK3aMEHA — PYCCKHM.

3. ConepxaHue BCTYNHUTEJIbHOI0 HCTIBITAHUS.

DK3aMEHALIMOHHBIA ~ OWJIET COCTOMT M3  BONPOCOB IO  HAay4YHOU
CIICIIMAJIBHOCTH.

Ha noarorosky oTBeta otBOaUTCS 20 MUHYT.

4. CTpyKTypUpPOBaHHOe MO0 pa3aejaM (MpeaMeTHbIM 00J1aCTAM)
co/iep:KaHMe BCTYNIUTEIbHOI0 UCTILITAHUSA.

Pa3znen 1. Heoprannueckasi Xumust

1.1. TIlepwoaunueckuit 3akoH JI.JI. MenaeneeBa W CTpOCHHE aToMma.
OcHOBHBIE TIpencTaBiieHUss O cTpoeHuu aroma. CoBpeMeHHas (OPMYITUPOBKA
MEePUOANYECKOT0 3aK0Ha, CTpyKTypa [lepuoanyeckoit Cuctemsl. [leproanunoctu B
M3MEHEHHUH CBOMCTB MPOCTHIX BEIIECTB U OCHOBHBIX XUMUYECKUX COETUHEHUM.



1.2. Xumwuueckass CBA3b U CTpoeHHUE MOJeKyd. OCHOBHbBIE MOJIOKEHUS
MeTona BaieHTHbIX cBsizeil (MBC). OCHOBHBIE MOJI0KEHNS METOJA MOJIEKYJISIPHBIX
opoutaneit (MMO). Monnas cBs3b. BomopoaHas cBs3b, ee mpupoja.

1.3. OcHOBHBIE TIOHATHS KOOPAWHAIMOHHOW Teopuu. HomeHkmarypa
KOMIUIEKCHBIX COeqMHEHUN. 30MepHsi KOMIIJIEKCHBIX COEUHECHUM.

1.4. Tlpupoga XUMHYECKOM CBSI3M B KOMIUIEKCHBIX COEIMHEHHUSIX.
OcHOBHBbIE MOJI0KEHUS Teopuu Kpuctammudyeckoro noss (TKII). MexaHu3MBbI
peaKkuuii KOMIUIEKCHBIX coequHeHu. [IpuMeHeHne KOMIUIEKCHBIX COEIUHEHHI B
XUMUYECKON TEXHOJOTHUH, KaTaJIn3€, MEAUIIMHE U SKOJIOTHH.

1.5.  OcHOBHbIE OHATHUS U 33]1a41 XUMUYECKON TEPMOIMHAMUKY KaK HAyKU
O MIPEBPALICHUAX HEPTUU MPHU MPOTEKAHUN XUMUYECKUX peakuuil. [lepBbiid 3aK0H
TEPMOAMHAMHUKNA OHTanblusl. CTaHZAPTHOE COCTOSHUE M CTAaHJAPTHBIE TEIIOTHI
XUMHUYECKUX peakiuil. Ternora u sHTanbnus oOpazoBanus. 3akoH ['ecca. DHepruu
XAMHUYECKUX CBS3EH.

1.6. OOpatumple u  HeoOpaTUMble  TMpOLECChl.  BTopoil  3akoH
TEPMOJIMHAMMKHU. ODHTPONHUsS U €€ (U3MYECKUH CMbICI, ypaBHeHHE boibplMana.
Ouepruss  ['mb0ca. HampaBieHwe  XMMUYECKUX  MPOLECCOB,  KPUTEPHUH
CaMOMPOU3BOJBHOTO MPOTEKAaHUSI PEAKUHM B H30JUPOBAHHBIX W OTKPBITHIX
cucreMax. XHMHUYECKUHA TMOTEHUUAI. YCIOBHE XUMHUYECKOrO pPaBHOBECHS,
KOHCTaHTa PaBHOBECHSI.

1.7. CkopoCTh XMMHYECKOW peaklUd, €€ 3aBUCUMOCTU OT MPUPOABI U
KOHLIEHTpaLMyU peareHToB, Temneparypsl. [lopsaok peakunn. KoHCTaHTBI CKOPOCTH
U €€ 3aBUCUMOCTb OT TEMIIEpaTypbl. Y paBHEHHE AppeHHyca. DHEPIUsl aKTUBALUU
Y TIOHATHE 00 aKTUBUPOBAHHOM KOMILJIEKCE.

1.8. CoBpeMeHHBbIE MPeICTaBICHUS O IPUPOJIE pacTBOpoB.  Teopus
NIEKTPO-IUTHYECKOW nuccounannu. VOHHOE TpOW3BENEHUE BOABI M  €r0
3aBUCHMOCTB OT TeMIeparypsl. Bogopoansiii nokasarens pH, mkana pH. Kucnorst
n ocHoBaHud. [Iporomutnueckass teopus bpencrena-Jloypu. ConpsokeHHbIE
KHUCIJIOTBHI U OocHOBaHMs. ['naponu3. CoBpeMeHHbIE B3IJISAAbl Ha MPUPOAY KUCIOT U
OCHOBAHHUM.

1.9. TIlpousBeneHne pacTBOpUMOCTU. JlMHAMUYECKOE paBHOBECHE B
HACBIILIEHHBIX PAaCTBOPaX MajlOPACTBOPUMBIX CHUJIBHBIX 3JEKTPOJIUTOB U (PaKTOPHI,
€ro CMEIAIOIINE.

1.10. DneKkTpoXUMHYECKHE CBOMCTBA PACTBOPOB. DIEKTPOIHBIN MOTSHITHAIL.
OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIMM W WX HAIpPABJICHHUE. YPaBHEHUE
Hepucra. [uarpammel Jlatumepa u @pocta. D1EKTPOIU3.

1.11. KomnmuratuBHbIE CBONCTBA pacTBOpOB AJIEKTPOJIUTOB u
HEAJIEKTPOJIUTOB.

1.12. Xumus s-3JI€MEHTOB, P-3JIEMEHTOB, d-3JIEMEHTOB, f-3JIEMEHTOB.

1.13. O6mume mpeacTaBieHus O (DU3NUYECKUX METOJaxX HCCISIOBaHUS B
HEOPTraHUYECKOU XUMUHU.

Pa3znen 2. AHaJIuTHYECKAs XUMHUSA



2.1. 3agaum  aHAJIUTHYECKOHW  XUMHUHM.  OJIEMEHTHBIM,  (ha30BbIM,
byHKIMOHANbHBIA  aHanu3. Ananmutudeckuil curHan (AC) kak HOCUTENb
KaueCTBCHHOW M KOJIMYECTBEHHOW WHpopmaimu 00 oOwnekre anammza. [Ipemen
oOHapykeHus. M30MpaTreabHOCTh W CIOCOOBI €€ TOBBIMICHUSA. XHWMHUYECKHEC
peaknuu (TpPynmoBbie, 00IIMe, YacTHRIE). AHATUTHYECKas (popma, aHATUTUYECKUC
npu3Haku. OCHOBHBIE METPOJIOTUYECKHUE XAPAKTEPUCTHUKHA METOAOB U METOIMK
KOJIMYECTBEHHOI0 XMMHUYECKOTO aHaldu3a: YyBCTBUTEIBHOCTb, TOYHOCTh U
NPEU3UOHHOCTh,  M30UPATENBbHOCTh,  JKCIpEcCHOCTh.  [lorpemHoct U
HeonpeneaeHHocT u3MepeHuit. CnyyaiiHas M cucTeMaThdeckash MOTPEIIHOCTH.
[IpaBUIBLHOCTH PE3yIBTATOB XUMHUYECKOTO aHAIIU3a U CTIOCOOBI €€ OLICHKHU.

2.2. ITpo6ooT60p 1 ITPOOOIIOATOTOBKA

[Ipomecc anamuza: Mpo6OOTOOpP, MPOOOMOJATrOTOBKA, H3MEpeHHe, o0paboTKa
pe3ynbTaToB. MeToabl mpo6ooTOopa 1 MpoOONOArOTOBKH. BUIBI MPOO: TOUEUHBIE,
reHEepaJIbHbIE, MPOMEXYTOUYHbIE, TOTOBBIE, JTA0OPATOPHBIE, KOHTPOJbHbIE. Pacuer
ONTUMAJIbHOM Macchl MpOOBI B Pa3iNMUYHbIX pynax. OOIiee mpaBuio COKpaIlleHUs
poObl. CriocoObl yAaneHusl MaTPULIbl U BbIICJICHUS 3JIEMEHTOB U ONpPEAEIISIEMbIX
KOMIIOHEHTOB.  CmocoObl  MpoOONOATOTOBKU:  «MOKpBIE»  (OKHUCIIEHUE,
MUHEpAJIU3alus), «Cyxue» (CIUIaBJICHHUE), BO3JCHUCTBUE YJIBTPA3BYKOBOTO U
MUKpPOBOJIHOBOI'O ~ M3Jy4Y€HHs] Ha TMpoOdy H COOTBETCTBYIOIIME METOJbI
npoOONOJArOTOBKH,  CHEIUalbHbIE  METOAb..  Meroabl  pasfeieHuss |
KOHIICHTPUPOBAaHUS 3J1EMEHTOB. MHauBuIyanbHOE, TpynnoBoe, abOCONIOTHOE U
OTHOCUTEIBHOE  KOHLEHTpHpOBaHWE.  KoaudyecTBEHHbIE  XApaKTEPUCTHUKU
KOHIICHTPUPOBAHUS: CTEIIEHb U3BJICUEHUS, (PaKTOp oOOrameHusl. AHAIUTUYECKUE
XapaKTEPUCTUKU U CTATUCTUYECKUE OLICHKHU.

2.3. XUMUYECKHE METO/Ibl aHAJIN3A.

XUMHUYECKHE PEAKIMU KaK OCHOBa mpolecca aHain3a. OCHOBHBIE THIIbI
peakiui, TPUMEHSIEMbIX B AHAIUTHUYECKOW XUMUM (KUCIOTHO-OCHOBHBIE,
OKHUCJIUTEIbHO-BOCCTAHOBJICHMUS, KOMILJIEKCOOOpa30BaHMS, OCAXKJICHUA).
CocrostHue MOHOB B pacTBope. KOHCTaHThI paBHOBECHUS: TEPMOJMHAMHYECKUE,
KOHLIEHTPAlMOHHbIE, YCIOBHBIE. DaKTOPHI, BIUAIONINE HA XUMHUYECKOE PABHOBECUE
(kommuiekcooOpa3zoBaHue,  00pa3oBaHUE  MajOPACTBOPUMOTO  COEAUMHEHUS,
M3MEHEHHUE CTENIEHU OKUCIIEHUS, TPUPOAbl PACTBOPUTENISL, HOHHOM CHIIBI pacTBOpa,
TEeMIIepaTyphbl, COJIEBOTO COCTaBa PacTBOPA).

Hcnonb30BaHWEe KUCIOTHO-OCHOBHBIX pPEakUMi B aHaim3e. PaBHOBecus
AHAJIUTUYECKU BAXHBIX MPOTOJUTUYECKUX CUCTeM. KOHCTaHThI KHUCIOTHOCTH,
OCHOBHOCTH, UX B3aMOCBS3b. Beruncnenue pH pacTBopoB. Xumuueckue u GU3nKo-
XUMHUecKue Metoabl ompernenenus pH pactBopoB. Bydepnbie pacTBOpHI,
UCITOJIb3yEeMbIC B XUMUYECKOM aHaJIN3€e, UX COCTaB, CBOMCTBa, pacueT pH. bydepnas
€MKOCTh, 00nacTh OydepupoBaHUs, TNPUMEHEHHE B AaHAIUTUYECKOW XUMUHU.
Tutpumerpuueckue Meroasl aHanusa. [IpuHuun tutpumerpuu. Pacuersl B
tutpumeTpun. CrocoObl TUTpoBaHus. TuTpoBaHue M ero tambl. ['paduueckoe
U300paKeHHe Tpoliecca TUTPOBaHUA. Bunbel KpuBbIX TUTpoBaHus. CKayok
TUTPOBaHMS, ToOUKa FKBUBaNIEHTHOCTU (TJ), koHeuHas touka tutpoBanus (KTT).
[lepBu4HbBIC U BTOPUYHBIE CTAHAPTHI.



[IpumeHeHne peakuuil OCaKACHHUsS B TI'PaBUMETPUM, TUTPUMETPUU U AJIA
MacKUpoBaHHs. PaBHOBecHs B TeTEpOreHHbIX cucrteMax. IIpousBeneHue
pactBopuMocTH. PacTBOpUMOCTB, (HaKTOpHI, BIUSIONIME HA PACTBOPUMOCTb.
['paBumerpuueckuit  anamu3. Ocaxpaemass U TrpaBUMeTpuueckas (Hopmbl;
TpeOOBaHUs, MpenbsABIsieMble K HUM. BakHeimme 3Tambl rpaBUMETPUUYECKOTO
aHanm3a. Mexanusm oOpa3zoBaHHUsl OcaikoB. PaKTOpbI, BIUSIONIUE HA TOJIHOTY
OCaXICHUA. 3arps3HeHus ocaakoB. Beibop pearenra-ocaaurtens. Heoprannueckue
U OpraHUYeCKHe OCaauTeNId B TI'PaBUMETPUUECKOM aHaiu3e. TeopeTuueckoe
00OCHOBaHME BbIOOPA ONTHUMAJIBHBIX YCIOBUN OCAXKICHHUS KPUCTAJUIMUECKUX U
amoppHbIX ocankoB. [lomydyenue rpaBumeTpudyeckoil Qopmbl. OcaguTenbHOE

THUTPOBAHHC.
PeaKHI/II/I KOMHJI€KCOO6p330BaHI/I}I. PaBHOBecus B pCaKkIusiax
KOMHHCKCOO6p330BaHI/ISI. KoHncTaHThI PaBHOBCCHUA Imponecca

KOMILJIEKCOOOpa30BaHMs: CTylleHYaThle, oOuMe, ycioBHble. Heopranuueckue u
opraHudeckue Jurasabl. llpuMeHeHwe peakuuii KOMILIEKCOOOpa30BaHUS B
KAUECTBEHHOM AaHaju3€ W i1 MAaCKUPOBAaHMUS HOHOB Peakuuu OKHCIEHUSA-
BOCCTAHOBJICHUSI B XHMHUYECKHX CHCTeMaxX. OKCTpPaKius U HWOHHBIM OOMEH.
Kunernueckue u KaraquThyeckue MeroAbl aHanuza. DdepMeHTaTUBHBIE U
MMMYHOXUMHUUYECKUE METOIbI. TepMUUEeCKUe METOIBI.

2.4. OU3NKO-XUMHUYECKUE U (PU3NIECKUE METOBI aHAIIN3A

CrnexTpasibHble MeTOAbl aHau3a. Kiaccudukaius CeKTpalbHBIX METOJ/IOB
aHanu3a. ATOMHas U MOJIEKYJIsIpHAas CIEKTpOCKomnusg. AOCOpPOIIMOHHBIE W
SMHUCCHOHHBIE METOJIbl aHaju3a. TeopeTnyecKue OCHOBBI aTOMHO-3MHUCCHOHHOIO
CIEKTPAJIIBHOTO aHaldu3a. ATOMHO-3MHUCCUOHHBIE JIMHEHYaThle CHEKTPHI. 3aluch
CHEKTPaIbHBIX JUHUN B BUAE TepMoB. CHeKTpalibHble MPUOOPHI M CIOCOOBI
perucTpanuu crekrpa (BuzyaiabHbIH, GoTorpaduyeckuii U (HOTOIIEKTPUUECKUN).
KauecTBeHHbIN aHaIN3, paciiPpoBKa SMUCCUOHHBIX CIIEKTPOB U UIECHTUPUKAIIUS
AJIIEMEHTOB MO HX CIEKTpaM, KOJUYECTBEHHbIE METO/bl. ATOMHO-3MHUCCHOHHAs
dboTomeTrpuss mimameHd. Bo3MmokHOCTM — MeTona, 00JacTH  IPUMEHEHUS,
OTpaHUYCHUSI. ATOMHO-a0CcOpOIIMOHHAs criekTpooToMeTpus. O6mas
xapakTepucTuka metoja. llornonieHue 3JeKTPOMArHUTHBIX BOJH CBOOOJHBIMU
atomamu. brok-cxema mnpuOopa, MCTOYHUKH MOHOXPOMATUYECKOTO H3ITYyUYEHUS.
CnocoObl aromu3anuu npooOsl. M30MpaTebHOCTh, TOCTOMHCTBA M HEIOCTATKH
MeTroaa. CpaBHEHUE aHATUTUYECKHUX XapaKTEPUCTUK METOJIOB aTOMHOM abcopOImu
Y aTOMHOM SMHUCCHHU.

TypOouaumeTpuueckuii 1 HeQEITOMETPUIECKUN METOIbI aHanu3a. PaccesHue
CBETAa IUCIIEPCHBIMU YacTUllaMu. CBsI3b ONTHYECKOMN TJIOTHOCTU C KOHILICHTPAIUEH.
Koaddumment mytHoctu pactBopa. TeopeTuueckue ocHOBHI. YpaBHeHue Panes.
TpebGoBaHus IPEABSIBISIEMBIE K UCIIOIB3YEMBIM peakiusiM. TypOuauMeTpruiaecKuit
KHHETUYECKUU MeToI. BO3MOXXHOCTH METOIOB.

JIrtoMuHecuieHTHBIE MeToAbl aHanu3a. dayopecuenuus U GhochopecleHIIHs.
[IpumeHeHue »sHepreTuyeckord auarpamMmbl  SIOIOHCKOrO TpPH  PacCMOTPEHUHU
CUHIJICT-CUHTJICTHBIX W CUHIJICT-TPUIUIETHBIX  AJICKTPOHHBIX  TEPEXOJIOB.
KBaHTOBBIN U SHEpreTUYECKUil BBIX0Abl. DaKTOPHI, BIUSIONIME HA UHTEHCUBHOCTD
bayopecueHiuu. CBsi3b CTPOECHUSI MOJIEKYJIbl OPTaHUYECKOTO COEIMHEHMS C €ro



CIIOCOOHOCTBIO K (PIIyOpeClCHIIMH. 3epKajbHasi CHMMETPHS CIIEKTPOB MOTJIOIICHHUS
U uslydeHusa. 3akoH BaunoBa. @nyopecueHIMSI M CTPOCHHE MOJIEKYII.
AHQJIUTUYECKHUE BO3MOXKHOCTH METOA.

DOnekTpoXxuMHueckue Metonabl  aHanmu3a.  Konaykromerpus.  OOmmas
XapaKTEpUCTHUKA METOJNA. YJIeJIbHAsA W DSKBUBAJICHTHAS SJIEKTPOIMPOBOJHOCTD
pacTBOPOB. [TonBrxxHOCTH VIOHOB. [Ipsamas KOHAYKTOMETPUA 51
KOHAYKTOMETpUYECKOEe TUTpoBaHUE. KpuBbie TuTpoBaHusd. DakTophl, BIUAIONIINE
Ha XOJ KPUBBIX TUTPOBaHHUsA. BO3MOKHOCTH METOAA, TOCTOMHCTBA, HEAOCTATKHU.
[Tpumepsl onpeeIeHUN.

[Torenunometpus. Onpeaenenue merona. Mcnonb3yeMble ralbBaHUYECKUE
suerku. MHaKaTOpHbIE ANEKTPObI M AJIEKTPOAbl cpaBHeHUs. Knaccudukanus u
OCHOBHBIE XApPAKTEPUCTUKU HOHOCEJIIEKTUBHBIX JJIEKTPOJIOB PA3IMYHBIX THUIIOB.
VYpaBaenue Hukonbckoro — JiizeHMana. MeToIbl KOJTMYECTBEHHBIX OINPEICICHUM
U ycJioBUs uxX npumeHenus. [Ipsimas norenurometpus (pH-meTpusi, noHomeTpusi).

BoapsTamnepomerpruueckne MeTopl ananu3a. Knaccuueckas nonsporpadus,
ocHOBBI MeTofa. [lomsiporpammel ux uatepnperanus. CoOBpEMEHHBIEC HAITPABICHUS
Pa3BUTHS BOJBTAMIIEPOMETPUU. AMIIEPOMETPUUECKOE TUTPOBAHUE. THUIIBI KPUBBIX
TUTPOBaHUsS. BO3MOXHOCTH, JOCTOMHCTBA M HEIOCTATKH METOJOB, MPUMEPHI
MIPAKTUYECKOT0 UCITOIb30BAHMUS.

Kynonomerpuueckuit meron ananusa. [Ipsmas KylnOHOMETpHsI, CYIIHOCTb H
XapaKTEepUCTUKAa MeToAa. Pacuer KonmyecTBa 3JIEKTPUYECTBA, 3aTPAYCHHOTO HA
AIEKTPOXUMHUYECKYIO peakuuto. [IpuHiunuanpHas cxema KyJIOHOMETPUYECKOU
ycraHoBkd.  OOnacte  npumeHeHusi.  KymoHomeTpuueckoe  THUTpOBaHUE.
Oco0eHHOCTH TeHEpUPOBAHHOTO TUTpaHTa. CIocOObl MHIUKAIIUN KOHEYHOU TOUKHU
TUTPOBaHUS (BU3yaJbHBIE U HWHCTPYMEHTaIbHbIC). [lpuHnIMNManbHas cxema
YCTaHOBKH JUISl KYJIOHOMETPUYECKOTO TUTpoBaHuUA. [IpakTmueckoe nmpuMeHeHue
METOJa, €r0 JOCTOMHCTBA U HETOCTATKH.

Xpomarorpaduueckue METO/IBI. Teopernueckue OCHOBBI
XxpomaTorpaduuecKux METOJIOB aHau3a. Knaccuduxanus METOI0B
xpomaTtorpaduu Mo arperaTHOMY COCTOSIHHIO (pa3, Mo MEXaHW3MYy pa3JeieHUus U
crioco0y odopmiienus nporecca. B3auMOCBsI3b BBIXOAHOW KPUBOM U U30TEPMBI
copOIMM B  KOJIOHOYHOM XpomaTtorpapuu, aHaJIUTHYECKU acmekT 3Tou
3aucuMocTi. Koadduuuent pacnpenenenuss u Kod3QPUIMEHT pa3aeiaeHusl.
dakTophl, BIUSIONIIE Ha CKOPOCTh ABMKEHUS XpoMaTorpapuieckoit 30Hbl. Teopust
TeopeTHUecKuX Tapenok. Kunernueckas reopust xpomarorpaduu. Ypasuenue Ban-
Heemrepa. Kpurepuu s3¢ddextuBHOCTH XpomaTorpaduaeckoro npoiecca. CTerneHb
pa3zesieHus] U KpUTepuil celeKTuBHOCTU. Kputepuil pazaenenus. Ontumuzaius
IIPOLIECCOB Pa3JIE€JICHUs BELIECTB.

lazoxkunkoctHass xpomartorpadus. OOmas XapakTepucThka MeETOoJa.
[IpuHnMnuanbHas cxemMa ra3oBoro xpomarorpada. Metoabl uaeHTHUUKAIUN
BEILIECTB B Tra30Boi Xxpomarorpaduu. JIuHelHble U JorapuMUUIECKUe WHIEKCHI
yaepxuBanus. KoppensimoHHble ypaBHEHUA: CBSI3b MapaMETPOB YAECPKUBaHUS
KOMIIOHEHTOB ¢ MX (PU3UKO-XUMUUYECKUMHU CBOMCTBaMU. KauecTBeHHBIN aHATU3 TIO
JorapugMUUYECKUM HHJEKcaM yaepkuBaHus KoBaua. MeTospl KOJIMYECTBEHHOT'O
aHajgu3a: MeEToJl aOCOJIIOTHOW TpagyHMpOBKH, METOJ HOPMHUPOBKH, METOJ



BHYTPEHHETO cTaHzaapra. l[IpuMepsl NpakTHYECKOro HCIIONb30BaHUS Ta30BOM
xpoMarorpaduu.

Kunkocrnas xpomarorpadus. Kraccudukanus METOIOB KUIKOCTHON
xpomarorpadpun. Ocobernoctn BOXX. [lpuHnmmnmanbHas cxeMa >KHIKOCTHOTO
xpomatorpada Beicokoro naeieHus. Tumnbsl nerekropoB B BOXXX. HopmanbsHo-
¢da3zoBpIii 1 00pamieHO-(Ga30BbIii BapUAHTHI: COPOCHTHI, DIIIOCHTHI, pa3eiisieMbIe
BemecTsa. Tunsl B3aumonenicteus B BOJKX: copOeHT-BemecTBo, COpOESHT-3IIFOEHT,
AIIIOEHT-BEUIECTBO. BiusHue 3ppeKTuBHOCTH, CENEKTUBHOCTU U EMKOCTH KOJIOHKU
Ha pa3/elieHUE aHATU3UPYEMBIX BELECTB. MeToabl UAEHTU(UKALMA BEIIECTB U
KonuyecTBeHHOro aHanuza B BOJXKX. JloctromHctBa M HemoctaTku BOXKX.
HNonooOMeHHas xpomarorpagusi. CynHocTs 1 0coOOeHHOCTH MeTona. KoHcraHTa
MOHHOTrO obmeHa. M3orepmbl moHHOro obomeHa. Koad(uiuueHT ceneKTUBHOCTH.
CuHTeTueckrue MOHOOOMEHHbIE cMouibl. Kiaccudukanusi, CMHTE3 M CBOMCTBA.
CopOunoHHble psanbl. Buasl 0OMEHHOW €MKOCTH HOHOOOMEHHHMKOB. BbIOOp
ONTUMAJIBHBIX YCIIOBUA HOHOOOMEHHOTO pa3fiesieHus BemecTB. llpumenenue
MOHOOOMEHHON XpomaTorpauu B AHAIMTUYECKOM XUMHUU U TEXHOJOTMYECKUX
npoueccax. ['enb-xpomarorpadus. I[loaBmxHas u HenmojaBwxkHasg ¢aszbl. OOmee
ypaBHEHUE, OMUCHIBAIOLIEE MPOIECC Telb-XpoMarorpadguu. Bo3MoKHOCTH renb-
xpoMarorpaduun. [Ipumepsl TPaKTUYECKOTO UCIIOIb30BAHUS.

Paznen 3. Oprannyeckasi XuMus

3.1. CtpoeHne OpraHN4eCKUX BEIIECTB

3.1.1. [Ipupoxaa koBaneHTHOI cBs3u. [Ipenmer opranndeckoit xumuu. Llenn u
OCOOCHHOCTH OPTraHMYeCKOW XUMHUU. B3auMOCBSA3b OpraHUYecKOW XUMHUHU C
JpYrUMU HayKaMmMu, 3HadeHue s obOmiectBa. [Ipupona KOBaN€HTHOM CBS3HU.
®opmynbl Jlstouca. ®@opmanbhbiii 3apsan. Artomubie opoutanu (AQO). Turmsl
nepeKpbriBaHusl opOuTanieid. [IpuHIMN MakCUMalbHOTO TepeKpbiBaHUs. Teopus
rubpuauzanuu AO. Teopust OTTAIKMBAHUS SJIEKTPOHHBIX MMap BAJICHTHON 000JIOUKHU
(OBIIBO) u ¢dopma Mozdekyn. AToMmHO-opOuTaidbHbIE Mojaenu. IlomspHOCTb
KOBAJIGHTHON CBs3U. MHAyKTHBHBIN 3dekT 3amectuteneil. [lenokannzoBaHHas
KOBaJICHTHAsl CBS3b, YCJIOBUA Jefokanu3anuu. ConpspkeHue, BUbI COMPSKEHUSI.
CnocoObl  M300pakeHUsl JETOKATM30BaHHONW KOBAJCHTHOW CBs3u. Teopus
pe3oHaHca. CBEpXCOMPSIKECHUE.

3.1.2. KucnoThl 1 OCHOBaHHMSI B OpraHU4ecKor XuMuu. KHcIoThl 1 OCHOBaHUSA
B opranndeckod xumuu. Teopuss bpéncrena. KonmyecTBeHHass OLEeHKa
kucioTHocTu U ocHOBHOCTU. OH-, CH- u NH-Kucnotsl. Onexrponnsie 3¢ eKTsi,
BIIMAIONIME HA KHUCIOTHOCTh M OCHOBHOCTh OpPraHMYECKUX COEIMHEHUHU.
OO6o0meHHass KOHIENIUsST KUCIOT U ocHoBaHui JIptonca. KucinoTrHo-oCHOBHbBIE
peakiuu Jlptouca. IIpomMexXyTOUHBIE COEIUHEHHS W YaCTUIbl OPraHUYECKUX
peaKkiuii: JOHOPHO-AaKIENTOPHbIE KOMIUICKChI, MOHHBIE Mapbl, KapOOKAaTHOHBI,
KapOaHMOHBI, HOH-paINKaJIbl. KormdecTBEeHHOE OIMCaHNE JISKTPOHHBIX 3P (HEKTOB
3amectutenen. [lonarue o o,p-anamuse. Peakunonnas cepus. o-KoHcTaHThI, Mx
BUIbl. YpaBHeHus ['ammera u Tadra. Yu€r crepudeckoro gakropa.

3.2. YraeBoaopoasl



3.2.1. Anxansl. ['omonoruueckuii psaa. Mzomepus. Homenknarypa. CriocoObl
nonyueHusi. IIpoctpancTBeHHoe u 3nekTpoHHOEe cTpoeHue. Kondopmanmn,
CroCcOOBI M300paXKeHUs, CPaBHUTEIbHAS YCTOWYMBOCTh. DU3NYECKHE CBOWMCTRBA.
[loTeHManbsl HMOHW3ALMH M 3JIEKTPOHHOE CPOJCTBO, OOMIAs XapaKTEPUCTHKA
peakMoHHON crnocoOHocTH. Peaknum ankaHoB. ['ajoreHupoBaHHE MeETaHa.
Mexanusm peakuud. TemnoThl OTAENBHBIX CTaAWd W CYMMApPHBIM TEIJIOBOU
apdexr. KuHeTnka rajloreHHMpoBaHHs MeTaHa. OHEpPreTudeckas auarpamma
peakuuu.  OHeprus  aktuBaumu.  llepexogHoe — coctostHue.  Peakuuwm
raJIOTEHUPOBAHUS TOMOJIOTOB METaHa: OPUEHTAllMs, PEaKIMOHHAs CIIOCOOHOCTD,
PETruOCENEKTUBHOCTh. Pl  yCTOMYMBOCTM  QJIKWIBHBIX paauKaioB. J[lpyrue
paaukanbHble (LETHbIE W HELEMHbIE) peakiuu ankaHoB. Peakius KonoBanosa,
MexaHu3M peakimu. CynbhoxiopupoBanue 1o Puay, MexaHu3M peakiiv.

3.2.2. Huxnoankansl. ['omonoruueckuit psg. Mzomepus. Homenknatypa.
CnocoObl  mosydyenust.  [IpoCTpaHCTBEHHOE W AJIEKTPOHHOE  CTPOEHHE.
Kondopmanuu. Tunsl HampsokeHud B 1ukiax. OTHOCUTENbHAs yCTOWYMBOCTh
HUKJI0aNKaHOB. @u3nyeckue cpoiicTBa. [loTeHIMANIBI MOHU3ALMU U JIEKTPOHHOE
CPOJICTBO, OOIllasi XapaKTepUCTUKA PeaKIUOHHOM crnocoOHocTu. Kondopmanmu
LAKJIOTEKCaHa. OKBATOPHAJIBHBIE M AaKCHalbHblE CBs3U. [IpocTpaHcTBEeHHas
M30MEpUsl 3aMEIICHHBIX IHUKJIOreKkcaHoB. Peaknuu nukinoankaHoB. OcoOeHHOCTH
peakuuyd  MajbIX LMKJIOB. BakHeWIIMe NPEeACTaBUTENN:  LUKIONPOIIAH,
LUKJIONEHTaH, [IUKJIOT€KCaH, IEKaJINHbI, CTEPOUIbI, alaMaHTaH.

3.2.3. Ankenbl. 'omonoruueckuit psia. Usomepusa. Homenkiarypa. CriocoOst
nonyyeHus. IIpocTpaHCTBEHHOE CTpPOEHME M NPOCTPAHCTBEHHAs H30MEpUs
aJIKEHOB. DJIEKTPOHHOE cTpoeHue. Peakium ankeHoB. Peakuuu 371eKTpoQUIbHOTO
IIPUCOCANHEHNS AJIKEHOB: IIPUCOEAUHEHNE IAJIOT€HOBOAOPOA0B, BObI, TAJIOTEHOB;
MEXaHM3Mbl  peakuuii. Peakuuss OKCUMEpPKypUpPOBaHHUS-AEMEPKYPUPOBAHUS,
MexaHu3M peakuuu. ['mapodbopupoBaHue alkeHOB, MEXAaHU3M peakuuu. BiausHue
CTPOCHHUS AIKUIIOOpaHa HAa pETUOXUMUIO peakiuu. Tpanchopmanuu aakuioopaHOB
B COCQUHEHUs Jpyrux KiaccoB. (OCOOEHHOCTH TOJYyYEHUS CHOUPTOB UEpe3
KHCJIOTHO-KAaTAIM3UPYEMOE  NPUCOEAMHEHUE  BOJbBI, OKCUMEPKYpUPOBaHHUE-
JNEMEPKYpUpPOBAaHUE M TUAPOOOPUPOBAHHE C TOCIACAYIOIIMM  OKHUCIECHUEM.
PernocenekTMBHOCTh peakuui 3neKTpouibHOro mnpucoenunenus. IlpaBuiio
MapkoBHUKOBa M €ro Teoperuyeckoe oObicHeHue. (CBOOOIHOpaIUKAIbHOE
npucoenuHeHne OpomoBoaoposa (mepekucHbid dhdext Kapamra), mexanusm
peakiuu. Peakuun paauKadbHOTO 3aMELICHUSI QJIKEHOB, MPOTEKAIOIIUE C
COXPAaHEHHUEM JBOMHOU CBS3U: AJUTMJIBHOE TAJIOTEHUPOBAHUE, MEXAHU3MbI PEAKIIUN.
O30HOJIN3 AJIKEHOB C MOCIEIYIOUIMM BOCCTAHOBJIEHUEM, 3aBHCHUMOCTb CTPOCHUS
IIPOJYKTOB O30HOJIM3a OT YCJIOBUW BOCCTAHOBJIEHUS. DTOKCUAUPOBAHHUE AJIKEHOB
(peaxuust ITpunexaesa). Cun-IUTHIPOKCUIMPOBAHUE AJIKEHOB: peakius Barnepa,
peakuusa Kpure, meron Maiinca, peakumss Bynsopaa; MeXaHW3Mbl pPEaKLMil.
OxkucieHue aJKeHOB B MPUCYTCTBUU cosie mnamiaaus (Bakep-mporecc).
['unpodopmMunupoBaHme alKeHOB, MOTYYEHUE CIUPTOB U aJIbIACTUIOB.

3.2.4. Anxunsbl. 'omonoruueckuit psa. Mzomepus. Homenknatypa. CriocoObl
noxyuyeHus. [IpocTpaHCTBEHHOE U IEKTPOHHOE cTpoeHne. Du3nueckue CBOMCTBA.
[ToTeHmansl MOHU3ALMM M AJIEKTPOHHOE CPOJCTBO, OOIIAs XapaKTEPUCTHKA



peakiroHHol cnocooHocTu. Peakiuu ankunoB. CH-KucaoTHOCTh TepMHUHAIBHBIX
aJIKUHOB, TIOJyYE€HUE HATPHUEBBIX, JTUTHEBBIX, MATHUEBBIX, MEIHBIX U CEPEOPSHBIX
IIPOU3BOJHBIX AJIKWHOB. AIETHIEHUIbl, CTPOEHHWE U CBOMcTBa. Peakuuu
ANEKTPOPUIBHOTO  TPHUCOEAMHEHHUS, WX  MEXaHU3Mbl M  CTEPEOXUMHUSI.
HyxneopunpHoe MpHCOEAMHEHHE K ajlKWHAM, MEXaHu3M peakuud. OKHCIeHUe
ankuHOB.  CTEepeoCeNeKTUBHOE  BOCCTAHOBJIEHUE  AJIKWHOB:  IE€TEPOTrE€HHOE
TUAPUPOBAHUE AJKHMHOB M BOCCTAHOBJIEHHE HIEJIOYHBIMH METAJUIAMHU B KHJIKOM
aMMHaKe.

3.2.5. Anxamuensl W nonueHbl. ['omonormyeckuid psia. Knaccuduxanus.
N3omepus. Homenkmnarypa. CriocoObl nosrydenusi. AjuieHsl. [loHsTue o ctpoenun u
CBOMCTBaX. AJIKaJIMEHBI C CONPSKEHHBIMU IBOMHBIMU CBs3sIMU. [I[pocTpaHcTBEHHOE
U 3JIEKTPOHHOE cTpoeHue OyTa-1,3-nuena. Xapakrepuctuka cpszeid. ConpsiKkeHue.
OueHku sHepruu conpsbkeHus. Puznueckue cBoiicTBa. [loTeHIManpl HOHU3aUUKU U
AIIEKTPOHHOE CPOJCTBO, OOIIas XapaKTEpPHUCTHKA PEAKIMOHHOW CIIOCOOHOCTH.
Peakuuu anka-1,3-nmuenoB. OcoGeHHocTH peakiuii mpucoeannenus: 1,2- u 1,4-
(compspkeHHOE) nMpucoeuHeHne. Mexanusmel peakiuid. [IoHsITHE 0 KHUHETHYECKOM
U TEPMOAVMHAMUYECKOM KOHTPOJIE PEAKUUU AIEKTPO(YUIBHOTO MPUCOEAUHEHUS K
ankeHaM. [IpumeHeHue B MPOMBINUIEHHOM cuHTe3€. [loHATHE O HaTypajabHOM H
CHHTETUYECKOM  Kaydykax. Baxkueiimme mnpeactaButenu: Oyrta-1,3-mueH,
LIUKIJIONEHTAANEH, LHMKIOAJIKAINEHbI, TEPIIECHbI, MOJUEHbI, KapoTuH. [loHsTHE O
NEPULIMKINYECKUX  peakuusiX, HUX  OCOOEHHOCTM W  KJacCHU(pUKaLus.
[Muknonpucoenuuenue. Lluknonnmepursanus ankeHoB. Peaknuu Jnneca-Anpaepa.
Konnenmus rpanuunbeix opoOurtaneil. OObsicCHEHHE OCOOEHHOCTEW MpPOTEKaHUs
peakuun [lunbca-Anbaepa € MO3MLUMU KOHUENIMM TPAHUYHBIX OpOUTasei.
Hcnonp3oBanue peakuuu Jluinbca-Anbaepa [Uisl CHHTE3a OMLIMKIMYECKUX U
HOJMIUKINYECKUX COETUHEHUH, 9HO0-TIPAaBUIIO.

3.2.6. Apomaruueckue coeauHeHus. OcoOeHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOMCTB OeH30ya. COBpEMEHHbIE MPEACTaBICHUS O CTPOEHUU
OeH30a. ApomaTH4ecKHil XxapakTep OeH3oJyia. DHeprusi comnpspkeHus. Pacuer
MoOJIeKyJibl OeHzona nmo merony MOX: auarpamMma 3HEpPreTMYECKUX YpPOBHEH,
sHeprun MO. DHeprus JenoKaiu3aluyd T- SJIEKTPOHOB (SHEPrusi PE30HAHCA).
['paduueckne wuzodpaxenus n-MO. B3MO u HCMO OGenszona. Kpurepuu
apomatuyHocTH. [lpaBuno  Xrokkens. ['paduueckuii MeTOI  MOCTPOCHHS
JUarpaMMbl 3HEPreTUYECKUX YPOBHEM apOMATHYECKUX COEIMHEHHH (METOX
®pocra). HebeH3ougHbple apoOMaTHYECKUE COCTUHEHMS], HEUTpaJIbHbIE MOJIEKYJIBI U
nonbl. CoenuHeHust OeH3onbHOro psna. Msomepus. Homenknatypa. CrocoObl
nostyueHus [IpocTpaHcTBEHHOE U ANEKTPOHHOE cTpoeHue. PrU3ndecKkue CBOMCTBA.
[ToreHuuansl HMOHM3AIMM M DJIEKTPOHHOE CPOJCTBO, OO0IIasg XapaKTepUCTHKA
PEaKIMOHHON CTIOCOOHOCTH.

Peakiuu snextpoduiibHoro 3amenieHus. Peakuum OeH3oia: HUTpOBaHHE,
raJIoreHUpOBaHue, Cylb(pUpoBaHUE, AIKUIUPOBAHME U ALUUJIUMPOBAHHE IIO
Opunemo-Kpadrcy. VYcenoBus peakiuii. Craguu o0pa3oBaHUST U CTPOCHHUE
ANEKTPOPUIIBHBIX areHTOB. MsTKUE U KeCTKUE MeKTpoduiibl. MexaHusm peakiun
Se2(Ar). BnusHue 3amMectuTeneil B O€H30JIbHOM KOJIbIIE Ha HamNpaBjieHUE U
CKOPOCTb  peakuuid  SJIEeKTpO(UIBHOTO  3aMEUIEHUs:  aKTUBHUPYIOLIUE U



Ne3aKTUBUPYIOIUE  Opmo-Inapa-opueHTanTbl ,  JC3aKTUBUPYIOIIUE Mema-
opueHTaHThl. [loHsiTHEe 00 UNCO-3aMenieHnH, unco-opueHTanTbl. OpUEHTUPYIOLIEE
JIEHCTBHUE 3aMECTUTENEH KaK OTPa)XEHUE AJIEKTPOHHOIO CTPOECHHUS G-KOMILIEKCA.
dakTopsl mapUMANBHBIX CcKopocTei. Jlpyrue (akTopbl, BIMAOIIME Ha
COOTHOIIIEHHE n30MepoB. CoriiacoBaHHas U HECOTIACOBaHHAs OPUEHTALUs JABYX H
oonee 3amecturenieid. Karaimurnueckoe rugpupoBanue apeHoB. BoccraHoBieHue
apeHoB 1o bE€puy, MexXaHuW3M peakUuu; 3aBHCHUMOCTb CTPOEHHUS MNPOAYKTa
BOCCTAHOBJIEHMsI OT 3aMecTuTesnss B O€H30J1bHOM  Kousiblie.  OKucieHue
aJIKWIIOEH3010B. BaxkHeilue npeactaBuTesn: 0€H30I1, TOJIYOJ, KCUIIONbI, KyMOJ,
CTUPOJL.

3.3. T'anoreHompou3BOJIHBIE YIVIEBOJOPOJOB M DJIEMEHTOPraHUYECKHE
COCIMHEHMUSI

3.3.1. TI'anorenomnpousBoaubsie Kinaccudukauus. Homenknarypa. Ankui- u
ammnranorenuapl.  M3omepus.  Homenkmatrypa.  CrnocoObl  MOIy4YeHUS.
[IpocTpaHCTBEHHOE U JIEKTPOHHOE CTpoeHUE. Pr3nueckre CBOMCTBA. [loTeHIMabI
VMOHU3alMA W DJIEKTPOHHOE CPOJCTBO, OOIIas XapaKTepUCTUKA PEAKIIMOHHON
crnocoOHoCTH. Peakunn HyKI€O(QHIBHOTO 3aMENIEHUs] Y HACBIILIEHHOIO aToMa U
aMUMUHUpPOBaHUs. [loHsATHE HYKIEO(DHIBHOCTH W OCHOBHOCTH pPEAare€HTOB.
AMOUJEHTHBIE  HYKJIEO(DHWIbHBbIE peareHTbl. bBUMOJIEKYISpHBIA ~ MEXaHH3M
HyKJeoduibHOro 3ameiienuss (Sny2). BuusiHue otaenbHbIX  (AaKTOpPOB Ha
PEaKUMOHHYIO CIIOCOOHOCTh TaJIOTEHONPOM3BOJHBIX: CTPOCHHE CyOcCTpaTa,
XapakTep yXOAsIed Tpynmbl, CUiIa HYKICO()UIBHOrO peareHTa, Mpupoja
pactBopuresd. Crepeoxumuss peakuuid Sn2.  MOHOMOJEKYISIPHBIA MEXaHU3M
HYKJIEOQUIBHOTO 3aMelleHus. BiusHue oTaenpHBIX (akTOpOB Ha PEAKIIMOHHYIO
CHOCOOHOCTh ~ TaJIOTEHONPOM3BOAHBIX:  CTpPOEHHE  cyOcTpaTa,  IpuUpoja
HyKJIeopMIbHOTO arenta u pactBoputeis. Crepeoxumus peakiuit Syl. Brnusaue
pPacTBOPUTEISL HA HAMPABIIEHUE U CKOPOCTh PEAKIUN HYKJICO(DUILHOTO 3aMEILEHUS.

Peaknuu snumuHupoBanus. B-OnuMmuHupoBanue. Mexanusmsl E1 u E2.
bumonexkynspusiii Mexanusm otuiersienus (E2). BnusiHue oTnenbHbIX (akTopoB
(cTtpykTypa cyOcTpara, mpuUpoja peareHTa U pacTBOPUTENs, TeMIlepaTypa) Ha
PEaKLMOHHYI0 CIIOCOOHOCTh rajoreHajakaHoB. Crepeoxumus peakumii E2.
Hamnpasnenue peaxuuii oTiiersieHus: npabwia 3aineBa u ['odpmana. daktopsl,
BIUSIOIINE HAa HAMpaBICHUE pPEaKUWid OTUICIUICHHS: YCTOMYMBOCTHh alK€Ha U
crepuueckue 3pdextol. Konkypenrus peakiuit Sy1 u E1, SN2 u E2.

Bununranorenuasl. CriocoObl momydeHus. OCOOCHHOCTH CBSI3M yTIJIEPOJI-
rajoreH. PeaknnoHHasi CIOCOOHOCTh B peakUUsAX HYKJIEO(QUIbHOIO 3aMeIlleHus,
AJIMMUHUPOBAHUS, JIEKTPOPHIBHOTO MPHUCOETUHEHNS.

ApoMatuyeckue rajJoreHonpon3BoAHble. OCOOCHHOCTH CBSI3H YTIJIEPOJ-
TaJIOTE€H M pEaKklUu 3aMELIEHUs TajJoreHa. MexaHu3M 3aMelIeHUsl rajoreHa B
aKTUBUPOBAHHBIX TajoreHapeHax (Sn2(Ar) wiaM MexaHU3M MPHUCOETUHEHUS-
ormieruienus). IIpakTudeckoe mpumenenue peakiuii SN2(Ar): pearent Cenrepa
(2,4-muantpodropOeH301) B ompeneicHUHM N-KOHIEBOW aMHHOKCHIIOTHI B
nenTuaax. HeakTuBupOoBaHHbBIE  TaJOT€HONPOU3BOJHBIE  APOMATUYECKUX
yIIEBOAOPO/IOB; APWHOBBIA  MEXaHW3M 3aMElleHHs] TrajoreHa (MexaHu3M



OTLICTICHUSA-TIPUCOEIUHEHUS). DJIEKTPOHHOE CTPOEHUE U CHOCOOBI TeHepaluu
apUHOB.

3.3.2. Merannoprannueckue COCIMHEHUS. Tuner  cBsizet B
AIIEMEHTOPTAHUYECKUX COCIUHEHUSX. XapPAKTEPUCTUKA CBI3EU YIJIEPOI-IJIEMEHT B
3aBUCHMOCTH OT MOJIOKEHUs dJeMeHTa B llepmoanueckor cUCTEME HIEMEHTOB.
Mertannoprannyeckue coeannenusa. Homenknarypa. CriocoObl mOTydeHus TUTHIA-
Y MarHuiiopranndeckux coeauHeHuil. Peakunsa ['punbsapa, mexanuzm. CtpoeHue
peakTHBOB I'puHBApa M MX PEAKLUM C COCAUHEHUSMH, COACPKALIUMU aKTHUBHBIN
aTOM BOJOpOJia: KHUCIOTaMM, CIIUPTaMH, aMMHaMu. Peakuuu ¢ kapOOHWIBHBIMU
COETMHEHUSIMU (IMOKCUIOM YIIepoja, allbJeruiaMu, keToHamu). Bzaumoeiicteue
c HATpuwiamu. Peakius ['puHbspa ¢ rajgoreHnJaMy pas3IMYHBIX 3JIEMEHTOB Kak
METOJ  IIOJIy4EHMs  DJIEMEHTOpPraHMYEeCKuMX  coenuHeHuil.  IIpumenenue
JUTUHOPTraHUYECKUX COCIUHEHN B OPraHNYECKOM CHHTE3E.

Kommuiekesl nepexoanbix MetamuioB. O0Imas xapakTepUCTHKA MEPEXOIHbBIX
METAJIOB M IUranaoB. CTtpoeHue. Tumel npeBpanieHuss KOMIUIEKCOB IEPEXOIHBIX
MeTaiuioB. [lonsTrue o karanmutrnueckom nukie. Peaknnn Cysyku, Xeka, Kymansr,
Conoramupsl 1 bymBansaa-Xapreura. Merare3uc onedpunos. x pons B kaTtanuse
IIPOMBIILICHHO BA)KHBIX OPTaHUYECKUX PEAKIIMI U ACUMMETPUYECKOM CUHTE3E.

3.4. Kucnopoa-coaep:xaniye nporu3BOIHbIE YIIIEBOIOPOIOB

3.4.1. Criuptel. OmHOaTOMHBIE cupThl. Kitaccudukanus u HOMEHKIATypa.
Crnioco6s! nonyuenus. [IpocTpaHcTBEHHOE U 3JIEKTPOHHOE CTpoeHue. Bomoponnbie
CBSI3U B CIIUPTax, BIMSHUE Ha (u3nueckue cBoiictBa. [loTeHIMAaNbl HOHU3AUHU U
3JIEKTPOHHOE CPOJICTBO; OOIIasi XapaKTEpUCTHUKA PEAKIIMOHHON CIOCOOHOCTH.
Xumnyeckue cporictBa. OH-KucnorHocTs: 00pazoBaHue aJKOKCUIOB, UX CTPOCHUE
u cBoiictBa. OCHOBHOCTb U HYKJIECOPWIBHOCTh CIHUPTOB U AJIKOKCHJ-MOHOB:
peakuuu alKWIMPOBAHMS M alMuIMpoBaHMs. Peakius stepuduxanuu, MexaHu3M
peakiuu. [lonyyenue 3¢upoB HEOPraHUUYECKUX KUCIIOT. Peakiiuu Hyki1eo(pUIbHOTO
3aMEIICHUs] CHOUPTOB: OcoOeHHocTH peakimuit Syl wm  Sy2, peakimoHHas
CIIOCOOHOCTB, CTEPEOXUMHUS, NeperpynnupoBku Barnepa-MeepBeiiHa U MOHSATUE O
HEKJIaCCUYeCKUX KapOokaTuoHax. [lceBogoramoreHuapl: 00pa3oBaHuE ME3HUIIATOB,
TO3UJIATOB W TpU(DIATOB U3 CHUPTOB, MX CTPOEHHWE U MCIOJIb30BaHUE B
OpraHn4YecKOM cHHTe3e. Peaknuu snuMuHMpoBaHusA. KucimoTHo-karanmusupyemas
Jeruapartanus:  MEXKMOJIEKYJSIpHas — JErWApATalus,  BHYTPUMOJEKYJSpHas
JNeTuapaTanus;  MEXaHU3Mbl, PEaKUUMOHHAas  CHOCOOHOCTb,  HaIpaBJICHUE
ormerieHus. [IpaBuno 3aiineBa. Peakiuu cniupToB ¢ rajorenugamu ¢ocdopa u
CEpbl: MEXAaHU3MBI U CTEPEOXUMUs. B3auMOAeNCTBUE CIIUPTOB C OKCUTAJIOTEHUIAMU
docdopa u cepsl. BiusgHue pacTBopuUTeNs Ha HaAIpaBICHUWE PEAKIMU CIUPTOB C
XJIOPDUCTBIM ~ THOHWIOM,  MeXaHu3Mbl  peakuuid. OKuCIeHue  CIUPTOB.
B3auMmopelicTBUe CIIUPTOB C MEpMaHraHaTOM Kajaus M okcuaoMm maprania (IV).
OKuciieHue CupToB.

3.4.2. ®enonwl. Knaccudukanuss u HomeHknatypa. CrocoObl MOTydeHHUS.
dusunyeckue cBorcTBa. [IpocTpancTBEHHOE U 311eKTpOHHOE cTpoeHue. [loTeHunansl
WOHU3aLMA U DJIEKTPOHHOE CPOJCTBO; OOIIAs XapaKTepUCTHUKA PEaKIMOHHON
CIOCOOHOCTH. XMMHUYECKHE CBOMCTBA. Peakiuu rugpokcu-rpynnbl. KucioTHOCTS.
BnusgHue 3amectuteneil B Koyblie Ha KUCIOTHOCTh. OOpa3oBaHue (hEHOKCHUIOB, UX



CTpO€HHME M CBOWCTBAa. Peakiuu ankuwiMpoBaHUST M alUIUPOBAHHS (PEHOJIOB,
MEXAaHU3M peakuuu. Peakuuu apoMaTHdeckoro sjapa: TraJOr€HHUPOBAHUE,
HUTPOBaHHE, CyIb(pupoBaHWE, HUTPO3UpPOBAHWE, peakmus ['aTrepmana, peaxius
['ybena-Xema, peakuusi Bunbcmaiiepa-Xaaka. Peakmus Konnbe, ee MexaHusm u
BIUSIHUE pa3Iu4HbIX (PaKTOpOB Ha ee pe3yiaprar. Peaknusa Peiimepa-Trumana.
B3aumopeiictBue ¢ (GopmManbaeTuaoM, MEXaHWU3M peakiuu. [ uapupoBaHue u
OKHUCJICHHE (hEHOJIOB..

3.4.3. Ilpocteie 3¢upsl U okcupanbl. Knaccudukamus ¥ HOMEHKIATypa.
Crnoco0Obl nonyuenus. Puznueckue cBoiicTBa. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
cTpoeHHe. XuMmMu4yeckue cBoucTBa. (OCHOBHOCTh. Peakuum  KHUCIOTHOTO
pacILEIUICHNs: MEXAHU3Mbl M HAIPABJICHUE peakuui pacuieruieHus. OKUCIIeHHe
KHCJIOPOAOM Bo3ayxa. [I[puMeHeHne B OpraHu4eckoOM CHHTESE.

[IpocTpaHCTBEHHOE U JJIEKTPOHHOE CTPOCHUE STHICHOKCHIA. XUMUYECKUE
CBOWCTBA. Peakumm C pacKkppITUEM 3MOKCUAHOTO KOJbLA TMOJ JCHCTBUEM
pPa3IMUHBIX HYKJICO(DUIBHBIX peareHToB. MexaHU3Mbl peakluid W HampaBlieHUE
PacKpbITUS KOJblla. KHUCIIOTHBIN U OCHOBHBIN KaTadu3 HyKJI€O(MUIBHOTO PACKPBITHS
OKCHPAHOBOIO IMKIa. [ [pyMeHeHre B MPOMBIIIIJIEHHOM OPTaHUYECKOM CHHTE3E.

3.4.4. Anpnerunel u keToHbl. Kmaccudukanms 1 HomeHKIaTypa. CriocoOs!
nonaydyeHus. Ou3nyeckrue CBOMCTBA. [[pOCTpaHCTBEHHOE U 3JIIEKTPOHHOE CTPOEHUE.
[ToTeHuMabl MOHU3ALMA M HJICKTPOHHOE CPOJCTBO; O0OIIas XapaKTepUCTHUKA
PEaKIMOHHON CIMOCOOHOCTH. XuMHuYeckue cBoicTBa. OCHOBHOCTh. Peakiuu
HYKJICO(PWIHHOTO MPUCOCIUHEHUS: OOIIMIA MEXaHU3M, OCHOBHBIA U KHUCJIOTHBIN
Karanus, crepeoxumus. Peaknuu npucoenunenus O-HYKI€ODUIOB: BOJIbI,
OJIHOQTOMHBIX M MHOTIOaTOMHBIX CIIUPTOB, AJIKOKCUIOB;, MEXAHU3MBbI pPEaKIUU.
[ToHsiTHE O 3alUTHBIX TPyNMax ajdbJAETUIOB U KETOHOB: OKCOJIaHBI, CIIOCOOBI MX
CUHTE3a, YCTOMYMUBOCTh B X0JI€ CHHTE3a U CcIoco0bl yaaneHus. [Ipucoenunenue S-
HYKJICO(QUIIOB: TUAPOCYIb(PUTA HATPHUS M THOJOB; MEXaHU3Mbl peakuuid. 1,3-
JlnThaHbl U WX HKCMOJIb30BAaHWE B CHUHTE3€ AJBACTHAOB M KEeTOHOB. KoHuenmus
oOpateH s NOJSIPHOCTH KapOoHMIbHOU rpynibl. [Ipucoeaqunenue C-nykineodunon
IUAHUJ-aHWUOHA, AJKUHUJ-MOHOB, METAJUIOOPTaHUYECKUX COCAWHECHUM, WIINJIOB
dbochopa (peakuusi Burtura); mexanusmbl peakuuil. [losydueHue amuimiioBbIX U
MpoNaprujioBbix cnupToB. Peakiuu ¢ N-nykneoduniamu: aMMHuaKka, MepPBUYHBIX U
BTOPUYHBIX AMHHOB, THAPOKCUIIAMUHA, THAPA3UHOB; MEXAHU3Mbl PEAKIHUM.
Peakiuu ¢ ranoreHonykiaeoduinamu. OTHOCUTENbHAS PEAKIIMOHHAS CIIOCOOHOCTh
aJbJETUI0OB U KETOHOB.

CH-KucnoTHOCTh U KETO-€HOJIbHAsi TayTomepusa. EHonmzarusa. Peakuuu ¢
Y4aCTHEM O-BOJOPOAHBIX aTOMOB. Peakuuu o-rajgoreHupoBaHus, H30TOIHOTO
oOMeHa 1 palleMH3alliK; MEXaHU3Mbl PEaKIMii, KUCIOTHBIA U OCHOBHBIM KaTaju3
ITUX peaknuil. EHOMAT-WOHBI, WX CTPOCHHE U CIOCOOBI TEHEPUPOBAHUS.
JIBOWICTBEHHAsI PEaKIMOHHAsI CHOCOOHOCTH €HOJIAT-UOHOB. AJIKUJIMPOBAHUE W
AlJINPOBAHUE CHOJISIT-MOHOB, MEXaHU3MbI PEAKLINI. AJIbI0JIBHOE IPUCOETUHEHUE
Y KpOTOHOBAasi KOHJICHCALIMS: MEXaHU3Mbl PEAKIM, KUCTIBIA U OCHOBHBIN KaTalu3.
[lepekpecTHasi anbaoJibHAs KOHJCHCAIMs, €€ OCOOCHHOCTH U HEIOCTATKH.
Hanpagnennass anpaojiHash KOHJACHCAIMS C HCMHOJIB30BAHUEM JIMTUEBBIX W
KPEMHHEBBIX €HOJIATOB. [lepekpecTHas anp/1oabHas KOHICHCALMST apOMaTUUYECKUX



aNbJIEeTUA0B Wi (opmanbaeruga ¢ amMdaTuiyecKUMH allbJIETUAAMU U KETOHAMHU
(konnmencauus  Knsitzena-llImunra). Peaknus  Ilepkuna, ee  MeXaHHM3M.
AMUHOMETUIMPOBAHUE aJIbJACTHIOB U KETOHOB (peakius MaHHMXa), €€ MEXaHU3M.
Peakiust anberuioB 1 KETOHOB C (i-TaJIOTEHO3aMEIICHHBIMU CIIOKHBIMU d(rpaMu
(peaknus Pedopmarckoro).

Peakuuu okucnenus: okuciaeHue peaktuBoM J[xoHca, peaktuBom ToseHca,
coequHenusamu Mapranna (VII). Okucnenue o-MeTUICHOBBIX TPYII albJACTUI0B U
KETOHOB JUOKCHIOM ceneHa. Peakuus baliepa-Bumnrepa, ee MexaHu3M, BIHSIHUE
CTpoeHus cyOcTpaTa Ha pe3ynbTar peakuuu. Peakuusa Kannuiapo, ee MexaHusm.
[lepekpectHas peakuus Kannunmapo. BoccTtaHoBineHre anbaeruioB 1 KETOHOB €
noMoIplo KoMiuiekcHbIx TuapuaoB (NaBH4, LiBHs, LiAIH,), ocobennoctn
MPOIIECCA, KOHTPOJIb XEMOCEIEKTUBHOCTH BOCCTAHOBJIEHUS B IPUCYTCTBUU JIPYTUX
GbyHKUHOHATBHBIX TpyIin. CTepeoXuMHUs BOCCTAaHOBJICHUS KAPOOHUIIBHON TPYTIIHI B
XUpaibHbIX cyOcTpatax: mpaBwio Kpama. BoccraHoBieHne KapOOHUIBHBIX
COeIMHEHUN 10 ajakaHoB (BoccTaHoBieHue 1o Kinemmenceny m mo Kiknepy-
Bonbdy). Peaknum apomMaTUyecKuX albJIeTU0OB U KETOHOB C y4acTHEM
apoMmaTtudeckoro siipa. [I[pumeHeHre B MpOMBIIIIIEHHOM OPTraHUYe€CKOM CHUHTE3E.

3.4.5. KapboHoBble KHCIOTHI ¥ UX (YHKIHOHAIBHBIE MPOU3BOIHBIC.
OnHOOCHOBHBIE KapOOHOBBIE KHUCIOTHL. Kiaccudukanuss u  HOMEHKIATYypa.
Crnoco0Obl mosmyyeHusi. [IpocTpaHCTBEHHOE U 3IEKTPOHHOE CTpoeHKe. BomopoaHbie
CBSI3M B KapOOHOBBIX Kuciorax. dusmyeckue cBoWcTBa. XUMHUUYECKHE CBOMCTBA.
OH-KucnotHOCTh. 3aBUCHUMOCTb MEXIY CTPOCHHUEM U KHUCIOTHOCTBIO. Opmo-
s dext. OCHOBHOCTH KapOOHOBBIX KUCIOT. Peakius aTepudukanuu, ee MEXaHU3M.
B3anmoseiicTBue ¢ aMMHAKOM, IEPBUYHBIMU U BTOPUYHBIMU aMUHAMH, MEXaHU3M
peakuuii. I[lonsitTue o KoHAEGHCHpylomUX peareHTax Ha mnpumepe N,N'-
JTUUKIOTeKCHUIKapOOJMUMU/IA, MEXaHNU3M npoiiecca. O6pazoBanue
raJIOreHaHTUIPUI0B, MEXaHU3Mbl peakuuil. Peakumuu KapOOHOBBIX KHUCJIOT C
y4acCTHEM (O-YTJIEPOJHBIX aTOMOB: o-rajoreHupoBanHue no [emtro-Donbrapay-
3eIMHCKOMY, MEXaHU3M peaKIuu. Boccranosnenue. Peakiun
JNEeKapOOKCUIIMPOBAHUS: DJJIEKTPOJIM3 coJjied KapOOHOBBIX KucioT 1o Koib0e,
nexkapookcunrpoBanue mno Joma u mno bopoauny-XyHCIUKKEpy, MEXaHU3M
peaKIuu.

OYHKIIMOHAIbHBIE MPOU3BOAHBIC, KAPOOHOBBIX KHUCJIOT: rajJOT€HAHTHIPHUIBI
(amuuIranoreHu b ), AaHTUAPUIBL, CIIOKHBIE d(DUPBI, aMU b, HUTPUIIbL. OCOOEHHOCTH
MPOCTPAHCTBEHHOI'O U 3JIEKTPOHHOTO CTPOCHUA. KHUCIIOTHBIN M OCHOBHBIN KaTajiu3s
B XUMHUHU (PYHKIIMOHAIBHBIX TPOU3BOJHBIX KapOOHOBBIX KHCIOT. I[loHaTue o
HykiaeopmibHOM  Katanuse. [ anoreHanruapuibsl.  CrnocoObl  MOJy4YEeHHS.
BzaumopeiictBue ¢ Baxxuenmmmu N- u O-nykiaeoduiaamu (Boa, CIUPTHI, aAMMHAK,
aMUHBI, TUIpa3WH, METAIUIOOPTraHUYECKHE COEAUHEHMS — MeTol ['uiMana st
CHUHTE3a KapOOHWJIBLHBIX COSIMHEHMI ), MEXaHU3MbI peakinii. BocctanoBieHue 10
anpAerua0B o PozeHMyH1y-3aiflieBy U TPU TOMOIIM KOMITJIEKCHBIX THAPHUJIOB.

Cnoxuble 3¢pupsl. CrnocoObl mofydyeHus. ['Maponau3 cloXHbIX 3(PUPOB B
YCJIOBUSIX KHCJIOTO U OCHOBHOTO KaTaju3a, MEXaHWU3MBbI MPOIIECCOB. AMMOHOJIN3,
MexaHu3M peakiuu. llepestepudukarusi, MeXaHuU3M peakuuu. Peaknuu ¢
METAJJIOOPTaHUYECKUMU ~ COCIMHEHUSIMH, BOCCTAHOBJICHHE JIO0 CIHUPTOB U



anprerufioB. CrnoxHodpupHass  koHzaeHcauuss  Kusifzena, ee  MexaHU3M.
[lepexpectnas konaeHcauuss KistiizeHa. BHyTpuMonekyssspHas KOHJICHCALUS
CJIOKHBIX 3(DHPOB THMKApOOHOBBIX KUCIOT (KoHaeHcamus /Jukmana). Kongencanuys
CJIOHBIX 2(UPOB ¢ KAPOOHWILHBIMU COCTMHEHUSAMH. ATIMITIOMHOBAS KOHICHCAIIHS.

AHruApUALI KapOOHOBBIX KHCIOT. CnocoObl mojydeHus. Peakumu
aHruApuI0B KUcIoT. KeTeH, nmoigydeHue u CBOMCTBA.

Hutpunsl. CiocoOsl noyuenus. Kuciplii 1 menouHoi ruApoIu3 HUTPUIIOB,
MEXaHHU3M MpoLeccoB. BoccTaHOBIEHNE KOMIUIEKCHBIMU THIPUAAMUA METAJIOB JI0
aMUHOB WM albJETU]IOB. B3aummoneicTBHE C MarHuii- U JUTUHOPTaHUYECKUMH
coeuHeHUsAMHU. KuCIO0THO-KaTanu3upyeMoe B3aUMOAECHCTBHE HUTPHIIOB CO
cnupramu  (peakuus I[lunHepa). Peakiuss HUTPUIOB C HEHACHIIICHHBIMU
coeMHEHUAMHU (peakius Putrepa).

Amvunpel.  CrnocoObl  modyyeHus. [Uaponau3, MeXaHu3M  pEakluu.
Boccranosnenue n1o0 amuHoB. Jlerunparanust amuaos. [leperpynnupoBku ["'odmana
u Kypuunyca, MexaHu3Mbl peakiuid.

MHOTr0OCHOBHBIE KapOOHOBBIEC KUCIOTHI. JIlukapOOHOBBIE KUCIOTHI KUPHOTO
n apomatuueckoro psjga. Homenkmarypa. CriocoOwl monydeHus. dusndeckue u
xumuueckue cBoiictBa. OH-KucnotHocts. OOpa3zoBaHue (PyHKIIMOHAIBHBIX
MPOU3BOJIHBIX. Peakiuu, mnpoTrekaromme TMnpu HarpeBanuu. llukinudeckue
aHTUAPUIIBL. TOJlydeHue, cBoiicTBa. IlpumeHeHne AUMKApOOHOBBIX KHUCIOT B
MPOMBIILJIEHHOM OPTAaHUYECKOM CHUHTE3E.

1,3-/IukapOoHmbHBIE cCOeAMHEHUS (MAJTOHOBBIHN A(Up, allETOYKCYCHBIHN 2(hup
U €ro aHajoru), UuX CrnocoObl noxydeHus, crpoenue, CH-kucnorHocts. EHOMSATHI
7(QUPOB: CTPOCHHME, pEAKIMU aAJIKWIUPOBAHUS, AIMUIMPOBAHUS, THUAPOIH3A,
nekapOokcuiarpoBanus. KUCIOTHOE M KETOHHOE pacllelieHue aleTOYKCYCHOTO
a¢upa. CuHTE3bI KAPOOHOBBIX KUCIOT U3 MajJoHOBOTO Adupa. [lonydenue kuciaor u
KETOHOB M3 alleTOYKCYCHOro 3¢upa. 1,3-/[ukapOoHUIbHBIE COCTUHEHUS B PEAKIIUU
Muxasns. Peakuum  koHaeHcauu — 1,3-IUKapOOHUIIBHBIX  COCAMHEHUU ¢
anpaeruaamu (peakuus Kuésenares).

3.4.6. o,p-HenaceimmeHnHabie KapOOHWIBHBIC COSAUHEHUS. o, 3-HeHachImenHbIe
KapOOHWIIbHbIE coenuHeHHs. (CrnocoObl mnonydeHusd. Pusnueckue CBOMCTBA.
[IpoCTpaHCTBEHHOE W  DJIEKTPOHHOE  CTPOEHHE. XHMHUYECKHE  CBOWCTBA.
HyxneopunbHoe mnpucoenvuHeHHEe K  o,[3-HEHACHIIICHHbIE  KapOOHWIbHBIM
coenuHeHusM:  1,2-mpucoenunenue  (mpsiMmoe  mpucoeauHeHue) uo 1,4-
npucoeMHeHre (COMpsHKEHHOE MpUCOequHEeHue, peakiuss Muxasns). JloHopsl u
akuenTopbl Muxassnsa. MakTopsl, BAUSIONIME HA TUI MPUCOEAUHEHHE: CTPOCHUE
cyOcTpata, cTpoeHHe peareHTa. llpucoenuHeHne  MeETaUIOOPTAaHUYECKUX
COCOMHECHUN: PpPEAKTUBOB [ puHBApA, JIMTUHOPraHUYECKUX COCAUHECHHH U
JUTUAAATKWIKYIpaToB. [IpsiMoe U CONpSIKEHHOE MNPHUCOCIMHEHUE LHUAHUI-
aHWOHA, KOHTPOJIb YCIIOBHH MpoIiecca JJisi BHIOOpa THIla TPUCOeAMHEH s, 3HaUeHUE
peakuuu Mmuxadns B OpraHMYeckoM cuHTe3e. EnamuHHbIE MeTon CTopka.
AHnHenupoBaHue 1o POOMHCOHY, MOHSTHE O KaCKaJHBIX (JOMHHO) MpoIeccax.

3.5. A30T-coaepxalie Ipou3BOJAHBIE YTIE€BOAOPOI0B

3.5.1. Hurpocoenunenus. Kinaccupukauuss u HoMeHkinarypa. CrocoOsl
nonydyeHus. [IpocTpaHCTBEHHOE U AJNEKTPOHHOE cTpoeHue. I[loTeHiuanbl



MOHU3aLlMA U DJIEKTPOHHOE CpOJICTBO; OOIIasi XapaKTePUCTUKA PEaKLIUOHHOM
CIOCOOHOCTH. XUMHYECKHE CBOICTBa. Tayromepus MHEPBHUYHBIX M BTOPUYHBIX
anudaTuyecKux HUTPOCcoeAUHEHUH. [IpuYrHbI MOJBMKHOCTH aTOMa BOJIOpOa MpU
a-yriepogHoM atome. CH-KucnoTHOCTh epBUYHBIX M BTOPUYHBIX HUTPOAIKAHOB
U JKHPHO-apOMAaTUYECKUX HUTpOCOoeIWHEHHH. Peakiuu co memouamu. CtpoeHue
coneil. BzammonelicTBue HUTPOHAT-UOHOB C KapOOHUIBHBIMU COEIUHEHUSMU
(peakuust AHpu). ApoMaTUYECKUE HUTPOCOCAMHEHUsA. Peakiimy BOCCTaHOBIICHUS
HUTPOApEHOB B KHUCJIOW M IIENOYHOW cpenax. IIpomexyTouHbIE NTPOIYKTHI
BOCCTAHOBJICHUSI HUTPOTPYNIBl (HUTPO3OCOCIUHEHHUS, aAPWITHIAPOKCUIAMUHBI,
a30KCH-, a30- U TUAPA30COCTUHEHUS).

3.5.2. Amunsl. Knaccudukanus u HomeHkinatypa. CrnocoObl MOTy4YEHHUS.
dusnueckue cBoMcTBa. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpOoeHUE. [loTeHnabI
WOHU3allMd U DJIEKTPOHHOE CpPOJICTBO; OOMIasi XapaKTePUCTUKA PEaKIUOHHOM
CcrocoOHOCTH. XHUMHUYECKHe cBoiicTBa. CTpO€HHE W OCHOBHOCTh. Peakiuum c
KHCJIOTAMH, CTPOCHHE COJIEH, UX HOMEHKIIATypa U CBOMCTBA. AJIKUIMPOBAHUE U
aAlMJIMPOBAHNE; MEXAHU3MBI ITHUX peakiui. YeTBepTHUYHbBIE aMMOHHEBBIE COJIM U
OCHOBAHHUA: MOJIy4eHUE, CTPOCHHUE, CBOMCTBA; pACIICIUICHHE YETBEPTUYHBIX
aMMOHHMEBBIX OCHOBaHUM, HampasiieHue peakuuid. [IpaBuiio ['opmana. EnaMuHsL:
AIKWINPOBAHUE EHAMHUHOB, COINPSKEHHOE MPUCOCINHEHUE EHAMHHOB K O,[3-
HEHACBIIIEHHBIM KapOOHWIBHBIM COCIUWHEHUAM. Peakuun aMUHOB C a30TUCTOM
KHUCI0TON. OCOOEHHOCTH peakuil 3JeKTPO(YUIBLHOTO 3aMEILIEHUs] BAPOMAaTHYECKIX
amMuHax (HUTpOBaHUE, raJJOTeHUPOBaHUE, CYIb(upoBanue, GOPMIIIUPOBAHHUE).

3.5.3. A30- u nuazocoenuHenus. [lonydeHue nua3zoCOEIMHEHUN peakIuen
JIAA30TUPOBAHUA: YCIIOBUSL IMPOBEACHUS pEaKUUMU W MEXaHu3M, [Opupojaa
HUTPO3UPYIOLLETO pEarcHTa; pasivuvsd B YCTOMWYMBOCTH HACBIIEHHBIX U
apoMaTUYECKUX auazocoequHeHnil. duznyeckne cBoMCTBA. [IpocTpaHCTBEHHOE U
AIIEKTPOHHOE CTPOCHUE aPOMATUYECKUX ITHA30COEANHEHNN B 3aBUCHMOCTH OT pH
Cpelpl, TayTOMEpHbIE TIPEBpAlllcHUA. XHWMHUYECKHME CBOMCTBA. Peakuuu,
MPOTEKAIONIME C BBIJCICHUEM Aa30Ta: 3aMEIICHUE JIMA30HUEBOW TIPYIIbI Ha
THUAPOKCU-, aJIKOKCUTpyniy, (top, Hona. Peakumm paaukaaibHOroO 3aMellEHUs
JIMA30rpynIbl Ha XJIOp, OpoM, IUMAHOTPYIIIly, HUTPOrpPYIIly, Boaopo, Peaknuwu,
npoTekaroume 0e3 BBIIECTEHUs a30Ta: BOCCTAHOBJIICHHE IO apWITHIPA3UHOB.
A3zocoueranue. A30- U IMAa30COCTABJISIOIIME, YCIOBHUS COYETAHUS C aMUHAMHU U
dbenomamu. [Tonyuenue u npuMeHEeHNE a30COCTMHEHUN, a30KPACUTEITH.

Pa3znen 4. Dusnueckass XumMmus

4.1. IlepBblif 3aKOH TepMOJWHAMUKHA. BHYTpEHHSII SHEPTUs U SHTAJIBIHS
cucrembl. Temora u pabora kak (opmbl nepenaun 3Hepruud. PopmMyIupoBKa
IIEpBOr0 Hayajga TEPMOAUMHAMHKHU. TEmIOeMKOCTh BEHIECTB. TemnoeMKOCTh
UJCAIBHBIX Ta30B, B3aUMOCBA3b Cp U Cy, 3aBUCUMOCTb TEILNIOEMKOCTH OT
TEeMIIepaTyphl, CTeneHHble psaabl. TemnmoBoil 3(hdexT XuMHUYecKoro mnporecca.
CraHpapTHble SHTaIBIUU 00pa30BaHUS U CrOpaHus BewecTB. [[pumenenue 3akoHa
['ecca quist BBIYMCIIEHUS TEMJIOBBIX 3(PPEKTOB XUMHUUECKUX U (PU3UKO-XUMUYECKHUX



MPOLIECCOB. 3aBUCHUMOCTh TEIUIOBOrO 3(¢eKTa peakiuu OT TeMIeparyphl,
ypaBHenue Kupxroda.

4.2. Bropoil 3akOH TEpMOJAMHAMHMKH. BTOpoe Hayano TepMOIUHAMUKH,
GOpMYITMPOBKH. ODHTPONUS KAk KPUTEPHA pPABHOBECHS W HAMPABIICHUS
CaMOINPOU3BOJILHOTO Tpoliecca B M30JMpPOBaHHBIX cucteMax. llocrynar Ilmanka.
Craructryeckas MHTEpHpETalrs BTOPOro Hadajga TEPMOJWHAMUKU. Beruucienue
abcomoTHOM 3HTpomnuu BemecTBa. OObEANHEHHOE YpaBHEHUE TIEPBOTO U BTOPOTO
3aKOHOB TepMOJUHAMUKU. JHeprus ['enbmronbiia u sueprusa ['m60ca kak kpurepuu
HampaBjieHUsT M TpelaeNia MpOTEeKaHUs TMpoleccoB. YpaBHeHue [ubbOca-
['enpmronbiia. Pacyér usmMenenus cranaapTHBIX dHepruil ['mdoca u ['eapMrosbpiia B
XUMUYECKUX PEAKIUAX MPU PA3IUYHBIX TEMIIEpaTrypax. XUMHUUYECKAN MOTEHIHAAI
KOMIIOHEHTa CHCTEMBI. Y CJIOBHSI PABHOBECHUS M CaMOIIPOU3BOJIBHOTO MPOTEKAHUS
MpoIecca B CHUCTEMaxX IEPEMEHHOr0 cocTaBa. PeanbHble Ta3bl. XUMHUYECKUU
MOTEHIIUAJ PealbHOTO raza. ®yruTUBHOCTh, KOAIPOUITUEHT QYTUTUBHOCTH.

4.3. XuUMHYECKOE€  paBHOBECHME.  3aKOH  JCHUCTBYIOIIMX  Macc.
TepMoanHaMuueckass ¥ HSMIIUPUUYECKUE KOHCTAHThl XHUMHUYECKOTO PaBHOBECHSI.
CrocoObl BBIpaXEHUSI COCTaBa PABHOBECHOM CMECH, COOTHOUIEHUS MEXIY
sMIMpHUYecKuMu KoHcTanTamu paBHoBecus Kp K¢ Ky BimsHne temmneparyps! Ha
KOHCTAHTy XUMHUYECKOIO pAaBHOBECUA. YpaBHEHUE M300apbl M  HU30XOPbI
xumudeckon peakuun Bant-T'opda. MuterpupoBanne ypaBHenuss Bant-I'odda.
Metoasl pacu€Tbl KOHCTAHT XUMUYECKOTO PABHOBECHSI.

4.4, dazoBoe paBHOBecHMEe (OJHOKOMIIOHCHTHBIE cHcTeMbl). Da3a,
KOMITOHEHT, YUCJIO cTeneneit cBo6o/ b1, [IpaBuiio a3 'mu66ca. [{uarpamma azoBbix
paBHOBECUU ISl OJJHOKOMIIOHEHTHOM CHCTEMBI. TpoilHas U KPUTUUYECKUE TOUKH.
BriBon 1 ananu3 ypaBHeHus Knalinepona-Kiaysuyca.

4.5. PactBopsl HeanekTponuToB. Kiaccudukarnuu pactsopos. [lapuuansHbie
MOJISIDHBIE BEJIWYWHBI, ypaBHeHHs ['mO0Oca-/ltorema. MeToabl omnpeneaeHus
naplyaibHbBIX MOJISIPHBIX BeJNWYWH. MeanbHble pacTBOpHI, 3akoH Payis.
XUMHUUYECKHI MOTEHIIMAII KOMIIOHEHTA UAECATBLHOr0 pacTBOpa. TepMOIMHAMUYECKUE
(GyHKUIMM CMEILIEHUS UIeaIbHbIX pacTBOPOB. [IpenenbHo pazdaBieHHbIE PaCTBOPHI,
3akoH ['enpu. HewupgeanbHble (peanbHble) pacTBopbl. [lonoxuTenbHble U
OTpUIIATENIbHBIE OTKJIOHEHUS OT 3aKkoH Payns. AKTUBHOCTH U KO3(PDUIIUEHT
aKTUBHOCTU. TepMoauHaMu4eckre (DYHKIUU CMEIICHUS JJIsi HEUHIUBUIYATbHBIX
pactBopoB. CTraHaapTHBIE COCTOSIHUSI KOMITIOHEHTa pactBopa. CMMMeTpuyHas u
HECUMMETpPUYHAsT CHUCTEMbl CpaBHEHHUs. Pa30aBieHHBIE pPacTBOPHI HEJIETY4HX
BEILIECTB B JIETY4UX pacTBopuTensax. KommratuBHeie cBoiicTBa pacTBOpoB. OcMoc,
OCMOTHYECKOE JaBlieHHe. VICIOJIb30BaHWE KOJUIMTATUBHBIX  CBOWMCTB ISt
ONpENIENICHUs] MOJIIPHOM  MAaccChl, CTENEHH JUCCOUMAIMU U  aCCOLUALNU
pacTBOpeHHOro BelecTsa. YpasHenue Llpenepa.

4.6. IlnarpamMmmbl (a30BOTr0 paBHOBECHUSI B OMHAPHBIX cucTeMax. J{uarpaMmpl
«P-X», «T-X», «cocraB mapa-cocraB >XUAKOCTW» Ul WACAIbHBIX PacTBOPOB.
3akonbl ['mb60ca-KonoBanoBa. A3zeotpomnus. [IpaBuno psiuara. Ileperonka u
pektudukanus. OrpaHudeHHas  B3auMMHas  PacTBOPUMOCTh  JKUJIKOCTEH.
TepMuyeckuii aHanuM3 CHUCTEMBI C OIPAHUYEHHOWM W HEOTPAHUYEHHOU
PacTBOPUMOCTHIO KOMITIOHEHTOB B TBEPAOH (ha3y, AMarpaMMsbl TUIABKOCTH.



4.7. PactBopbl 251eKTpoauTOB. [IpoBomaHMKM 3iekTpuyeckoro Toka [ m 11
poJla, MOHHAs M BJIEKTPOHHAs MPOBOJAUMOCTb. PacTBOpHI 31eKTpoanToB. Teopus
anekTpoauTuueckoil auccoumaunun C. Appenuyca. CuibHple U ciaOble
ANEKTPOIUTHL. KonMyecTBeHHbIE XapaKTEPUCTUKH  JMCCOLMALMM:  CTENEHb
JUCCOLIMAIIMKN, KOHCTAHTa JUCCOLMALMU. 3aBUCUMOCTh CTEIEHU JHCCOLUUALNUA OT
KOHLEHTpauuu (pa3BeleHUs), TEMIEPAaTypbl, HPHUPOABI PACTBOPUTENS. 3aKOH
pa3zBenenust OctBanpaa. Ilpuumsbl qucconmanuu. Accouuanus W COJbBaTalus
VOHOB.

TepMoauHaMpU4Yeckoe ONMCAaHUE CBOMCTB  pPacTBOPOB  DJIEKTPOJIMTOB.
AKTHBHOCTH M KO3(Q(PUIIMEHTH aKTUBHOCTH MOHOB B PACTBOPE, CPEAHUE HOHHBIC
KO3 UIMEHTH aKTUBHOCTH. CBSA3b aKTUBHOCTH 3JIEKTPOJIUTA CO CPEIHEN NOHHOM
aKTHBHOCTBIO M KOHIIEHTpauuen anekrpoiaura. MonHas cuna pactsopa. IIpasuiio
MOHHOW cunbl JIprouca-Penzaemna. OCHOBHBIE IIOJIOKEHMS DJIEKTPOCTATUYECKON
TEOPUU CUJIBHBIX 3JEKTpoiauTOB Jlebas-Xrokkens. PeanbHas U ycioBHas MOHHas
atMocepa. IloreHunan WOHHOW arMocdepbl, paauyc HOHHOW aTMocdepsl.
3aBUCMMOCTh Ha3BAHHBIX BEJIMYMH OT HOHHOM CHJIBI pPacTBOpa, MPUPOIBI
pactBoputenss U Temmeparypel. llpenenbHbiii 3akoH JleOasi-Xiokkens, MEPBOE,
BTOPOE€ M TpeTbe NpHOIMKEeHUss Teopuu. ['paduyeckoe mpeacTaBiICHUE

DKCIEPUMEHTAIBHOM M TEOPETUYECKUX 3aBUCHUMOCTEU e . =(f “)‘I VI

g . =(f \ﬁ . HepaBHOBecCHBIE sIBIEHUS B pacTBOpax JJIEKTPOJUTOB. Y AEJbHAS,
MOJISIPHAsI U SKBUBAJICHTHAsI DJIEKTPUYECKUE ITPOBOJIUMOCTH, B3aUMOCBSI3b MEXKIY
HUMH. 3aBUCUMOCTb YAEJIBHON M MOJISIPHOW 3JEKTPUYECKON MPOBOJUMOCTH OT
KOHIIEHTPAI[MU PacTBOpa, TEMIEPATYPbl U MpUPOAbl pacTBoputenss. CKOPOCTh U
MOJBW)XHOCTh  (aOCONIOTHAsE CKOPOCTh  JBUKEHHUSI) HOHOB. 3aBUCHUMOCTH
ITOJABU>KHOCTH OT CBOMCTB HOHA U IIPUPOIBI PACTBOPUTENS. B3anMOCBs3b MOJIIPHOU
AIEKTPUYECKON MPOBOJUMOCTA M TOABM)XHOCTA HOHOB. 3aKOH HE3aBHCHUMOTO
nB>keHUs: MOHOB (3akoH Kounbpayma). IlpenenbHbie MOJSIPHBIE DJIEKTPUUECKUE

AL A
MPOBOJIUMOCTH HOHOB. COOTHOIIEHUE BEIMUUH ~+ W "+ JI1 pa3JIMYHbIX HOHOB B
BOJHBIX pacTBopax. OcTaeTHhII MEXaHU3M JJIEKTPONPOBOJAHOCTH HOHOB
TUAPOKCOHUS W TUIApOKcHWia. Yucna mnepeHoca HMOHOB. OJIEKTPONPOBOIHOCTH
PacTBOPOB CUJIBHBIX JJIEKTPOJUTOB, YpaBHEHHUE KOpHS KBaapaTtHoro Kombpaymia.

OnexTpodopeTUIeCKuii u perIaKkCcalMOHHbINI b exThI CHUKEHUS
AIEKTPONPOBOIHOCTH CHIIBHBIX 3JEKTPOJMTOB C YBEJIMYEHUEM KOHIIEHTPAIUU.
Meroanka U3MEPEHUS 3JIEKTPOIPOBOJHOCTH. Kongykromerpusi.

KonaykroMeTpuuecKkoe TUTPOBAHUE.

4.8. OIC um »neKTpOAHBbIE MOTEHUUANBI. DJIEKTPOXUMUYECKHE CHUCTEMBbI
(uenu). BO3HMKHOBEHUE CKauka MOTEHIIMAJIa Ha TPaHUIIE paslielia MPOBOJHUKOB
MEPBOIO U BTOPOTO pojia. JIBONHOM 3JIEKTPUUECKHM CIION. DIEKTPOBIKYIIAs CHUJIa
rajJbBaHUYECKOT0 JIEMEHTA, YCIOBHBIN JIEKTPOIHBIN OTEHIHAI. BbiBOA U aHamm3
ypaBHeHus: HepHcra, ypaBHenue ['nO0ca-I'enpmrosibia s 3J1€KTPOXUMUYECKUX
cucrteM. Kiaccudukaius sIEKTpOAOB: 3JEKTPOJbI MEPBOTO U BTOPOTO poOja,
ra3oBbl€, OKHUCJIMTEJIbHO-BOCCTAHOBUTENIbHBIE.  YpaBHeHus Hepncra s



NOTEHIMAJIA IEKTPOJAOB PAa3JIMYHOIO BUAA. THUIBI raJIbBAHUYECKUX 3JIEMEHTOB!
XUMHYECKHE, KOHIICHTPAIIMOHHbIE, (PU3HUecKue, C IepeHoCcoM, 0e3 mepeHoca.

4.9. ®opmanpHas kuHeTuKa. OCHOBHBIC MOHATUA (DOPMATBHON KUHETHKU:
CKOPOCTh XHMHUYECKOW pEeaKluu, MOJIEKYJSIPHOCTb, YACTHBIA M OOLIMI TOPSAIOK
peakuud. OCHOBHOM TOCTyJaT XHWMHYECKOW KHUHETHKH, KOHCTAHTa CKOPOCTH
XMMHYECKOM peakuu. Peakunu HyneBoro, nepBoro, BTOPOro U TPETHETO MOPSIAKOB.
HuddepeHunanbable 1 UHTETPAIbHBIE METOJbl HAXOXKICHUS MOPSAIKA PEaKIIHH.
CrnoxHBIE peakliy, IBYXCTOPOHHHUE, NapAJIJIEIIBHBIC U IIOCIEI0BATEIIbHBIC PEAKIINH
nepBoro mnopsaka. lIpyHIMO JUMHATHpYROIIEM CTaauu IOCIEAOBATENbHON
XUMHUYECKOUN peakuny . BimsiHue TeMiiepaTypsl Ha CKOPOCTb XUMHYECKON pEaKIUH,
npubmxkeHHoe — npaBwio  Banr-T'opda.  YpaBHenHue — AppeHuyca B
nuddepeHnnanibHOl W MHTErpaibHOM (opMe. Teopusi aKTUBHBIX COYJIApEHUH.
Teopusa mnepexomHoro cocrtosHus. IIpumenenue TIIC nns onucaHus HMOHHBIX
peakiuuii B pa30aBIIEHHBIX KUIKUX PACTBOPAX.

4.10. ®oTOXMMHUYECKHE M LENHbIE peakiuuu. POTOXMMHYECKHAE PEAKLUU.
MexanusM aktuBaiuu. [lepBuuHble W BTOpUYHBIE (DOTOXMMHUCEKHE IMPOLIECCHI.
dotodusnueckre (Ae3aKTUBAIMOHHBIE) MPOIECCH MPHU MOTJIOMICHUN H3Ty4YCHUSI.
3akoHbl (HOTOXUMHH, KBAHTOBBIA BbIXOJ. KnHETHKA Mpo1eccoB, MPOUCXOIAIINX C
ydyactueM (oToBO30YkAEHHBIX MojeKkyn. CeHcuOunuzaropsl. llenHbie peakuuu,
IpUMEPBl PEAKUUi, MPOTEKAIIIMX M0 MenHOMY MexaHuzMmy. OcoOeHHOCTH Hu
OCHOBHBIC CTa/IMM ILIEMHBIX peakiuil. JIMHEWHbIH U KBaJpaTUYHBIA OOpBIB IEIH.
3BEHO LIeNH, JUIMHA Lend. Hepa3BeTBICHHbBIE U Pa3BETBICHHBIC LIETIHBIC PEAKIUY.
KuHeTrka HEpa3BETBIEHHBIX LEMNHBIX PEaKUHWi, JHUMUTHPYIOIIAs CTagus
HEpa3BETIEHHON 1enHou peakiuu. CTaguu pa3BETBICHHOM LEMHON pEaKUuu.
CranpoHapHBId W HECTAMOHApHBIA pPEKHUM TEYEHUS peakuuu. Merox
KBa3UCTALlMOHAPHBIX KOHIIEHTPALUN.

4.11. Karaims. Karanus, OCHOBHbIE IOHATHS U OlpeaeaeHns. [ OMOreHHsli n
reTEPOreHHbIM KaTtain3. ABTOKAaTain3. CENeKTUBHOCTH JEHUCTBHS KaTalnu3aTopa.
Kartanutuueckas akTUBHOCTb, yJI€JIbHAS KaTaJUTAYECKasl aKTUBHOCTh. CIUTHBIN U
CTaJUNHBIA MEXAHU3Mbl KATAUIUTHYECKUX PEAKUUNA. JHEPreTUYECKUE TUarpaMMbl
B3aMMOJICUCTBUSl PpEAareHTOB C Karaiau3zaropoM. OO0mmii u crneuuuueckuit
KHCJIOTHO-OCHOBHBIM KaTtayin3. O(Q(EeKTUBHAS KOHCTAHTA CKOPOCTU PpPEAKIUH,
KAaTAIM3UPYEMOM  BEIIECTBAMM € KUCJIOTHO-OCHOBHBIMM  CBOWCTBAaMHU.
['eTeporennbiii katanin3. CKOPOCTh T€TEPOr€HHO-KATATUTUYECKONW peakiuu. THumbl
TETEPOreHHBIX  KAaTalM3aTOpOB.  3aKOH  JIEWCTBYIOIIMX  [TOBEPXHOCTEH.
MuKpoKUHETHKA.

Pasnes S. BeicokoMoJIeKyJIApHBIE COeIMHEHHU S

5.1. BBenmenme. OCHOBHBIC TIOHSATUA W  OMNPEICICHUS  XUMHHU
BBICOKOMOJIEKYJISIpHBIX coequHeHuit (BMC): nonumep, onuromep, MOHOMeEp,
OCHOBHOE€ TOBTOPSIOIIECECS 3BEHO, IMOJUMEPHU3Als, CTENEHb MOJIUMEPU3ALINH;
MPOCTPAHCTBEHHBIC bopmbI MOJIMMEPHBIX MOJIEKYT: peryJisipHbIe,
crepeoperyssipabie. CTpPYKTypHbIe (DOPMBI TOJMMEPHBIX MOJEKYJ: JUHEHHbIC
OJIHO- M JIBYXTSDKHBIC, MaKpPOLUKIMYECKHUE, IUKIIOLCMHbIC, Pa3BETBICHHbIC U



ciuutbie. MoeKkysipHblid  Bec (MOJIEKYJIIipHas Macca) TMOJIUMEPOB (THUIIBI
YCPEAHEHUS: CPEIHEUNCIIOBOM, CPEAHEBECOBOM, Z-CPETHUN, CPEHEBIZKOCTHBIN ).

5.2. Homenknatypa u KinaccuduKarus moJIuMepoB

PanmonanbHas HoMeHkiatypa. HomeHknatypa peryiasipHbIX JIMHEWHBIX
onHOTsKHBIX noauMepoB (MIOITAK). Homenkiatypa comnoaumepoB, OCHOBaHHAs
HAa WX TPOUCXOXKICHWW, W albTepHATHBHAs HOMEHKiarypa. Kriaccudukarms
nonumepoB. Kiaccupukanus mnoauMepoB MO peakiusM  oOpazoBaHus (10
MPOUCXOXKJICHUIO) WU 10 cBoiicTBaM. Peakuuu 00pa3oBaHHs MaKpOMOJIEKYI:
LEIHbIE, CTYNIEHYAThIE, OJIMMEPAHATIOTUYHBIE; KPUTEPUUA OTHECECHHUS.

5.3. OcoOEHHOCTH MOJIEKYJISIPHOTO CTPOCHUSI IIOJTUMEPOB

BpamatenbHplii 1 U3rudaTebHbIl MEXaHU3Mbl THOKOCTH MaKpOMOJIEKYII;
TEpMOJMHAMHUYECKAss U KHUHETHYeCKass THOKOCTH MaKpOMOJIEKYJT U (haKTOphI, MX
onpenenstoue.  [IpoctpanctBeHHble  (GOPMBI  MOJUMEPHBIX  MOJIEKYJL.
HeonHopoIHOCTh BRICOKOMOJIEKYIISIPHBIX COEAUHEHNUN 110 MOJIEKYJIIPHBIM MAaCCaM.
[TonsTne o0 MOJEKYIIpHO-MaccoBBIX pacnpeneneHusx (MMP). TemioBoe
JBUKECHHE B TMIOJUMEPAX: KUHETUYECKUE JJIEMEHTBI; IIOHITHE CETMEHTA;
KOJIMYECTBEHHAsl OIIEHKa THOKOCTH. [MOKOCTh IMKJIONEMHBIX MOJIUMEPOB.
Kunerndeckas riOKOCTh U (PaKTOPHI €€ OMPEICIISIONIHE.

5.4. PacTBOpBI NOJIMMEPOB ¥ METOIBI ONIPEAEIICHUS MOJIEKYJISIPHBIX MACC

Oco0eHHOCTH CBOMCTB PacTBOPOB BBICOKOMOJIEKYJISIPHBIX — COEIMHEHHM.
XuMHueckasi TMpupojia TMOoJuMepa W €ro OCOOCHHOCTh K  PacTBOPEHHIO.
TepMmoauHaMuka pacTBOPOB TMOJUMEpPOB. BriusiHue paznuyHbix (HaKTOpOB Ha
TEPMOJMHAMUKY pacTBOpeHHs. (OCHOBHBIE TIOJIOKEHHUSI TEOPUU PACTBOPOB
nosimmepoB dnopu-Xarrunca. Pa3zoBoe paBHOoBecue B pactBopax BMC; 0-ycnoBusi.
KoHuentpupoBanHble  pacTBOpbl  noimuMmepoB. [Inmactudukarnus.  MeTtonabl
ONPEAEIEHUS]  MOJIEKYJSIpHBIX ~ Macc.  DpakUMOHUPOBAHHUE  IMOJUMEPOB.
MonekynsipHble  TTapaMeTpbl  PA3BETBICHHBIX MOJUMEPOB W METOABI HX
onpeneneHus. OnpeneeHnue napaMeTpoB MOJIEKYISIPHBIX CETOK.

5.5. Llennsle mpoieccbl 00pa30BaHUs MAKPOMOJIEKYT (ITOJIMMEpU3alius )

MeTtoabl MHUITMUPOBAHUS LIEMHBIX MPOIECCOB — MOJUMEPOOOpa30OBaHUS.
PapukanbHas MOJIMMEPU3ALUA. Nuanuuatopsl CBOOOTHO-paJIMKATBLHOMN
MOJMMEPU3ALIMU;, CKOPOCTh HHULIMMPOBaHMSA. PoCT menu mnpu paaukasibHOU
MOJIMMEPU3ALMK: aKTUBHOCTh MOHOMEpPA U pajuKalia Ha ero ocHoBe. OOphIB 1enu
IPA PAAUKAIBHOM TMOoJuMepu3auu. KHHETHKa paIuKalIbHOM IOJUMEPU3ALUH.
Peakiuu  nmepegaum  nenu.  TepMoaMHaMUYECKME U DHEPrETUYECKHUE
XapakTepUCTUKUA paguKaibHON mnonuMmepuzauun. llpenenvHas Temmeparypa,
KpUTHYECKass KOHIEHTpaluus MOHOMepa. PanukanpHas MoauMepusanus Mpu
rIyOOKMX  CTEMEHsAX  mpeBpaiieHus; renb-dpdexr. PerymupoBanwe u
WHTUOMpOBAaHWE paguKalbHOW  monumepuzanuu. MMP B pamukanbHOMN
MOJMMEPU3aMi. MeTonbl OCYIIECTBICHUS PAAUKAIBHOW IOJIUMEpPU3AIUU: B
Macce, B PacTBOPE, B CYCIIEH3WH; SMYJIbCHOHHAS MOJUMEpU3ALUs: MEXaHHU3M,
kuHeTnka. HMoHHas mnomumepusamus. OOmmMe  3aKOHOMEPHOCTH  HMOHHOM
MOJMMEPU3AIIMY; AKTUBHBIC LEHTPbl HWOHHOW MoOJUMepU3auvu. AHHUOHHAs
MOJIMMEPU3AIUsl AJTKEHOB: BHAbl MHUIMUPOBAHUS; MOJUMEPHU3ALMS HETOJISIPHBIX
MOHOMEPOB B HEMOJSPHBIX U TMOJSPHBIX cpeaax; OCOOCHHOCTH aHUOHHOMU



MOJIMMEPU3ALMHN TMOJSPHBIX MOHOMEpOB. KaTWOHHas mnojamMepusanus ajJKeHOB:
WHUIIMAPOBAHUE TMPOTOHHBIMU KHUCJIOTAMHU, COJSIMUA KapOOHWS M KOMILIEKCaMU
kucioT JIptonca. MoHHas monumepu3aiys MOHOMEPOB TI0 KapOOHUIBHOM TPyIITIe U
HeHachleHHbIM CBs3sIM (C=M, MCO). MoHHOKOOpANHAIIMOHHAS TOTUMEPU3aIUs:
TOMOTEHHBIE W TETEPOTCHHBIC KaTaau3aTOphl; HaMOOJEe BEPOSTHBIA MEXaHU3M
CTEpEOpEryJIMPOBaHUs; KUHETHKA. [oHHasg mnoimmepusanus TeTEPOLUKIOB:
CTPOEHUE TEeTEepOlMKIa W €ro CHOCOOHOCTh K MOJUMEpH3aluu; oluiee
KHUHeTHYeckoe omnucanue. llenHas cononuMepusanus. OOmMe MOJOXKEHHUS:
muddepeHnranbable ypaBHEHUST COMOJIMMEpPU3AIMU; KOHCTAHThl OTHOCUTEIbHOU
aKTUBHOCTM COMOHOMEpPOB M METOAbl MX ompenencHus. MneanpHas u
yepeayroomasicsa conoaumepusanus. PagukanpHas conoamMepusanus; CTepUIeCKui
U NOJSpHBINA (P EKT NpU paguKalIbHON COMOJMMEpPU3AIUU; CKOPOCTh MpoIecca.
Oco0eHHOCTH KAaTMOHHOM U AaHHUOHHOM COMOJIMMEpPU3AIMM HEHACHIIIEHHbIX
MOHOMepOB. Cononumepusanus reTeporrKIOB.

5.6. CryrnieHuartble peakiluy CUHTE3a MOJIMMEPOB (TIOJIUKOHACHCAIINS)

MoHOMEpPBI, HCHOJB3YEMBIE B  CTYNEHYATBIX IIpoleccax CHUHTE3a
MaKpOMOJICKYJI; PEaKIMOHHBIE IEHTPhI, (PYHKIHOHAIBHOCTh, BO3MOXHOCTb
0o0pa3oBaHus TPEXMEPHBIX MOJMMEPOB U UKIU3aIus. PeakiimonHas crnocoOHOCTh
MOHOMEPOB M  OJMIOMEpPOB IIpM  NOJMKOHJAEHcauuu. PaBHOBecne B
MTOJIMKOHJAEHCAIIMOHHBIX MPOIECCAX; KOHCTAHTA PABHOBECHUS M €€ B3aUMOCBA3b C
MOJIEKYJIIpHOM ~ Maccoi. OOpa3oBaHuE PpEAaKIMOHHBIX 1EHTpoB. Cramuu
oOpa3oBaHUsl ~ LIETHBIX  MOJEKYJ  TpU  TOJUKOHJeHcanuu.  KuHeTuka
MOJUKOHJEHCAIMM C BHEIIHMUM W  BHYTPEHHUM  Kartajiu3oM. MeTomabl
OCYILIECTBIICHUS PAAUKaJIbHON MOJIMMEPU3ALIMN: B MACCE, B paCTBOPE, B CYCIICH3UY;
AMYJIbCUOHHAS MOJUMEpU3AlMs: MEXaHU3M, KUHETUKA. METOoIbl OCYILECTBICHUS
paguKaIbHOW MOMMMEPU3AIMU: B Macce, B pacTBOPE, B CYCIIEH3UH; SMYJIbCUOHHAS
MOJMMEpHU3aIUsA: MEXaHu3M, KhuHeTuka. MMP B JNMHEWHON MNOJUKOHICHCAIWH.
[ToGouHbIE peaklUM Ha CTAAMM POCTa Ienel mpu mnoiaukoHaeHcaruu. Craaus
MPEKpalICHNs] POCTa Lenel B MoJuKoHAeHcauu. COBMECTHAs! MOJMKOHACHC AU
MOHOMEPOB Pa3JIMYHBIX THUMIOB. TpexMepHass MOJUKOHAEHCAIMA. MeToasl
OCYILIECTBIICHUSA CTYNEHYATBhIX PEAKIHM CHUHTE3a IOJIMMEpPOB: B pacIljiaBe, B
pacTBope, IMyJIbCUOHHAs, MeK(azHas, TBepAoQazHas MOJIUKOHICHCAIIHS.

5.7. XuMHUYECKHE PEAKIUU TTOJTMMEPOB

[Tonmumepananoruuubie  TpeBpalieHus.  PeakiMoOHHas  CIOCOOHOCTH
noJiuMepoB  (moiaumepHbie AGGEKTh): AOCTYMHOCTh (DYHKIIMOHAJIBHBIX TPYIIII,
BIUSIHAE  COCEIHMX  TPyNN, KOH(POPMAIMOHHBIM,  KOH(PUTYpAIIMOHHBIH,
AJIEKTPOCTATUYECKUM,  KOOTMEPATUBHBIM W HAAMOJICKYJSPHBIM 3 (DEKTHI.
[Muknuzanuss npu  TOJMMEpPAHAJIOTHYHBIX  mpeBpamieHusx.  OcobeHHOCTH
MOJMMEPAHATIOTUYHBIX ~ MPEBpPALIEHUd TPEXMEPHBIX TMOJUMEPOB. Peaknuu
JECTPYKIMM W CHIMBaHUS MAakKpoMoOJieKyls. IIpeBpamieHue mOIMMEPOB MpH
HarpeBaHNUU, OKUCICHUU U JEUCTBUU U3JIYYECHUM.

5.8. OcOOEHHOCTH YIOPSIIOYEHHOTO COCTOSTHUSL BBICOKOMOJIEKYJISIPHBIX
COeIMHEHUN

Me3omopdHBIE COCTOSHHMS HHU3KOMOJICKYJSPHBIX Tel. [ J100ynspHbIe
KpUCTAJUTBI MOJuMepoB. JInorpomnubie xuakue kpuctaiisl BMC. OcoGenHoctu



KpUCTAJUIM3alMU MOAUMEpPOB. KHMHETHMKAa KpUCTaUIM3alM; ypaBHEHHE ABpaMu.
Ocob6eHHoCTH (PU3HUECKUX CBOMCTB KPUCTALTUISCKUX IMOTUMEPOB. MexaHn4YecKre
M TEPMOMEXAHUYECKUE CBOMCTBA KPUCTAJUIMYECKUX IMOJMMEPOB. TE€PMOTPOIIHBIE
wuakue kpuctaiisl BMC. XXunkokpuctaminueckue MoauMephl ¢ ME30r€HHBIMU
TpyIIaMyd B OCHOBHOM 1 OOKOBOM IETISIX.

5.9. ®usnueckue (penakcalMOHHbIE) COCTOSHUS TOJIUMEPOB

Tpu du3udecKuX COCTOSHUS TUHEHHBIX aMOPGHBIX TOJUMEPOB U KPUTEPUU
st ux  onpeneneHus. [lpupoga U 0COOEHHOCTH  BBICOKODJIACTUYHOCTH.
PenakcalluOHHbIE MEXaHUYECKUE CBOMCTBA MOJIMMEPOB: MOJI3yYECTh, pelIaKcanus
HapsDKEHUs, YOPYruil rucrtepe3suc. MexaHudeckue MOJenu  aMOp(HBIX
nonumepoB. CreknoobpasHoe coctositHue BMC. BsskoTekydee cocTosiHUE
MOJIMMEPOB.

Pasznea 6. Komsionanag xumus

6.1. Onpenenenre, OCHOBHBIE MOHATHS KOJUIOUIHON XUMHH.

Konnonanass xuMusi — Hayka O MOBEPXHOCTHBIX SIBICHUSX U JTUCIIEPCHBIX
cucremax. Krnaccudukanmu gucnepcHbix cucteMm. Kommouanas Xxumus u
XUMHYECKass TEXHOJIOTHsI, OXpaHa OKpyxkaromie cpenbl. Kommowanas xumus —
HAaHOMATEePUAJIbl U HAHOTEXHOJIOTUH.

6.2. TepmoarHaMUKa TOBEPXHOCTHBIX SIBIICHUIA.

OCHOBBI TEPMOJIMHAMUKH TOBEPXHOCTHOTO cJI0sl. (OCHOBHBIE OTIMYHS
CBOMCTB MOBEPXHOCTHOTO CJIOSI OT CBOMCTB O0OBEMHBIX (has.

[loBepxHOCTHOE  HATsHKEHHE M aJcopOIus. DyHIaMEHTAIbHOE
agcopouronnoe ypaBHenue ['n00ca. [ToBepXHOCTHO-aKTHUBHBIE U MOBEPXHOCTHO-
MHAKTUBHbBIC BEIIECTBA.

Anresvs, CMauMBaHHWE M PACTEKAHUE KHUAKOCTEW. OCHOBHBIE TOHATHS,
KOJINYECTBEHHBIE XapaKTEPUCTUKH aAT€31UH, CMAUUBAHUS U PACTEKAHUS.

JlucriepCHOCTh U TEPMOJMHAMUYECKHE CBOMCTBA TEI.

6.3. AncopOuusi.

AncopOuus Ha WAalbHO TaJAKOW MoBepXHOCTH. 3akoH ['enpu. Teopus
Jlenrmropa, Teopus bOT.

AJncopO1iust Ha MOPUCTHIX afgcopOeHTax. Teopun agcopOIMKM HA TTEPEXOIHO-
MOPUCTBIX U MUKPOMOPUCTHIX ajcopOeHTax. YpaBuenus KenvBuna u JlyOuHuHa-
PapymikeBuya.

Ancopbrust U3 pacTtBopoB. YpaBHenwe IllumkoBckoro. CrpoeHue
aacopoumonnbix mieHOK [TAB. TlonsTe O MOBEPXHOCTHOM AaBiCHUH. Bech
Jlenrmropa.

6.4. DIEKTPOIOBEPXHOCTHBIE CBOMCTBA NUCIIEPCHBIX CUCTEM.

Crpoenne nBoiHOro snekrpuueckoro ciost ([ADC). Ilonstue 00
AIEKTPOKMHETHYECKOM (J3€Ta)-TIOTCHIINANE. DICKTPOKMHETUICCKUE SIBJICHUS.

6.5. MoneKkynsipHO-KMHETUYECKUE CBOMCTBA IMCIIEPCHBIX CUCTEM.

bpoynoBckoe gBmwxkenue. I[loHaTne o0 CcpeaHEKBaApPaTUYHOM CJIBUTE.
ArperaTuBHas U CEJUMEHTAIIMOHHASI YCTOMUHUBOCTh. CeIMMEHTAIMOHHBINA aHATU3.
CenumeHTallMOHHO-TU(DPY3HOHHOE PAaBHOBECHE.



6.6. JInopuiabHbIE TUCTIEPCHBIE CUCTEMBI.

JInounbHbIE AUCTIEPCHBIE CUCTEMBl Ha MPUMEPE MULEIUIIPHBIX PACTBOPOB
[TAB. Kputnueckast koHueHTpanusa Mutemnooopasopanus (KKM).

6.7. JInoobHbBIE TUCTIEPCHBIE CHCTEMBI.

[Tpumepsl nrodoOHBIX aucHepcHbIX cucTeMm. Koarymsius B 1u0(pOOHBIX
JUCTIEPCHBIX cUCTeMaX. MeXaHU3MBbI 3JIEKTPOIUTHOM Koaryisiiuu. OCHOBBI T€OpUU
JJ1DO.

6.8. MeTo/1bl TOJTy4e€HUS JUCTIEPCHBIX CUCTEM.

HucneprupoBanue U KonueHcauus. O¢dekr Pebunngepa. CpoOoanas
SHEprusi 00pa30BaHUs 3apO/Iblilia HOBOM (a3bl.

6.9. CrpykTypooOpa3oBaHuE M CTPYKTypHO-MEXaHHYECKHE CBOMCTBA
JUCIIEPCHBIX CUCTEM.

OcHOBHbIE TOHATHUSA peoJIOTUU. Peosorndyeckue MoOJENM HJCANbHBIX TEll.
Knaccudukaims TUCHEPCHBIX CHUCTEM IO PEOJIOTMYECKHM CBOMcTBaM. KpuBbie
TE€UYEHHUSI JUCTIEPCHBIX CUCTEM C KOATyJISILUOHHOU CTPYKTYpOU. MeToabl n3mepeHus
BSI3KOCTH.

Pasznea 7. Paguoxumus.

7.1. OcoOeHHOCTH TOBEIEHUA PATUOHYKIHMIOB B pPACTBOpax OOJIBIIMX
pa3BeIeHH B Mpolieccax COKPUCTALTU3AINH, aJICOPOIIUU U KOJUTOUI000pa30BaHUS

[loBenenue pagMOHYKIWAOB B  pacTBopax  OOJBIIMX  Pa3BEACHHM.
Knaccudukanuss mnpoueccoB coocaxjeHus. M3otonHele, crneunduyeckue u
HeCTIeIM(PUIECKHE HOCUTETH 1 00JIACTH UX TPUMEHEHUS.

7.2. OCHOBHBIE 3aKOHOMEPHOCTH COKPHUCTAJUTU3AIMH.

M3omopdnass u  uzonumopduass  cokpuctaumzanusi.  OCHOBHbIC
3aKOHOMEPHOCTH COKpHCTaUM3aIu. PacnpeneneHne MUKPOKOMIIOHEHTa MEXIY
dazamu. Koncranra Xnonuna. Kosddumuent kpucramnuzanuu D. JIuHelHbIN 1
JorapuMUYECKU  3aKOHBI  PACIpPEACIICHUs, YCIOBUS COKPHUCTAILIU3AIINM.
®dakrTopbl, BiMsONME Ha KoddduiumeHt kpuctamuszamuu. (OOpazoBaHue
CMEMIaHHbIX KpuctauioB [pumma. Ilorste 00 aHOMaJIbHO CMEIIAHHBIX
KpHUCTaJIJIax.

7.3 AncopOIIMOHHBIE MPOLIECCH B PATUOXUMUH.

AncopOuusi Ha HMOHHBIX Kpucrtayuax. llepBuuHas oOMeHHas ancopOLus.
[lepBuuyHass ToOTeHIMAIOOpa3yromasi ancopOuuMs W BTOPUYHAST OOMEHHAas
aacopomus. Ux 3akoHOMepHOCTH. YpaBHeHue PaTHepa W clejCcTBUS W3 HETO.
AncopOrnus Ha CTeKIIe U OyMakKHBIX (QUIIbTpaxX. 3HAYCHUE aJICOPOITMOHHBIX SIBIICHUN
B paauoxumuu. [IpumeHenune Hecnenmupuyeckux HocuTeNnen. DKCIEpUMEHTAIbHbBIE
METO/IbI pa3rpaHUYCHUS Pa3ITMYHBIX MEXaHU3MOB COOCAKICHHS.

7.4. Konnounnoo6pa3zoBaHue B paguOXUMUHU.



WctruHHBIE M TICEBAOKOUIOUBI. YCIOBUSI MX 0Opa3oBaHMs, CBOWCTBA U
METO/IBl HCCICOBAHUS: JHANN3, YyIbTpaduiabTpamnus, eHTPUPYyTUpOBAHUE,
mud¢ysus, paguorpadus u ap.

7.5. Ponb n30TOmMHOrO 0OMEHa B paIUuOXUMUH.

M3oronHeiii oOMeH. MexaHu3M U KHHETHKa H30TOMHOTO OOMeHa.
N neanbHbI M30TOMHBIA OOMEH U €ro 3aKOHOMEpHOCTU. PoJib U30TONMHOTO 0OMEHa
B PAIMOXUMUMU.

7.6. DAeKTpOXUMHUYECKHE OCOOCHHOCTH B PAIMOXUMUHU.

DJIEKTPOXMMHUYECKHE METOMbl BBIJICICHUS PAAUOHYKINIOB. Kputuueckuit
MOTEHIIUAJT BBIJICICHUS U METO/BI €ro omnpeaesneHus. [I[puMeHUMOCTh ypaBHEHUS
Hepucra B pactBopax & Oosbmiux pa3BeaeHuil. Teopus [alicuHckoro.
Hcnonb30BaHue 3JEKTPOXUMUAYECKUX METOJIOB B PAIHOXUMHUH.

7.7. Xpomarorpadus B paTuOXUMHH.

Knaccudukanusa xpomarorpadguueckux MPOLECCOB IO MEXaHHU3MaM.
AncopOuronHasi xpoMarorpadusi paguoakTUBHBIX BemiecTB. HoHoOOMeHHas
xpomatorpadus. Kinaccuduxaiyss HOHUTOB U UX OCHOBHbIE (PU3UKO-XUMHUYECKUE
CBOMCTBa: OOMEHHasi €MKOCTh, MEXaHUYecKash MPOYHOCTb, XHUMHUYECKas U
paaualioHHasl YCTOMYUMBOCTh, HaO0yxaeMocTh U Ap. KuHeTnka MOHHOrO oOMeEHa.
OnpeneneHue TMOJMHOW OOMEHHOM €MKOCTH PaJMOXUMUYECKUM  METOJIOM.
PaBHoBecue npu HoHHOM oOMeHe. CelIeKTUBHOCTh HOHUTOB. M30TepMbl copOnu u
xpoMaTtorpaduyeckue 30Hbl. IIIOEHTHBIN METO1 HOHOOOMEHHOM XpomaTorpaduu,
€ro 3aKOHOMEPHOCTU. BwiTecHUTEnbHBINM MeToa. llpuMeHeHHe HOHOOOMEHHOM
xpomaTtorpaduu B paAuOXUMHUH.

7.8. DKCTpakIus B paIuOXUMUHU.

DKCTpaKIus, OCHOBHBIE MOHITHUS U orpesencHus. M3orepMa SKCTpakiuu 1
3akoH beptio-HepHcra. «®@uszndeckoe» pacnpenenenue. Kiaccudukaius cuctem ¢
XUMHUYECKUM B3aUMOJIEUCTBUEM. OKCTPAKUUS HEUTPAIbHBIMU OpPraHUYECKUMU
BemectBamu. OOpa3oBaHHE KOOPAMHAIIMOHHBIX  COEIUHEHUW  (COJIbBATOB).
Koncranta  skctparumpoBaHusa.  OmpeleneHne  cocTaBa  3KCTparupyeMmbixX
COCOMHEHUN. [ MAPATHO-CONBBATHBIM MEXAHU3M. OKCTPAKLIMS OPraHUYECKUMHU
OCHOBAHUSAMHU M UX COJSIMU. KOHCTaHTBI AKCTparupoOBaHUs: U3BJICUCHUE KUCIIOT,
AHUOHHBIA OOMEH, PKCTpaKIUs MeTa/uioB. BiusiHue BeicaiuBaTeneh. DKCTpaKIIUs
OpPraHUYeCKUMU KHCJIOTaMHM M HX COJISIMU. Tumbel dSKcTpareHToB. Peakius
sKcTparupoBanusi, pH nonyBbeiaeneHus. [IpuMeHeHne 3KCTpakiuu B paluOXUMUH.
Pa

7.9. OCHOBBI METOJIa KMEYEHBIX)» ATOMOB.

O06mue  TOJIOKEHHMsT  MeToda  «MEYEeHBIX»  aToMoB. I[IpuMeHeHue
PaIMOHYKIUIOB B KaueCTBE «MEYEHBIX» aToMoB. BwiOOp wu30TOMOB, WuX



paguoxuMuyeckass YuCcToTa, pacyeT HeoOXoAuMON akTUBHOCTH. CHUHTE3 MEUYEHBIX
COCTMHEHHH.

7.10. PaguoaHamuTHYECKHUE METOIBI.

PannoakTuBallMOHHBIN aHATU3, U30TOMMHOE Pa3BElICHHUE, PAIUOMETPUUIECKas
KOPPEKTUPOBKA, PAAUOMETPUIECKOE TUTPpOBaHUE. VIX TOCTOMHCTBA U HEIOCTATKH.
[IpuMeHeHne CyOCTEXMOMETPUYECKOTO BhIJICIICHHUS.

7.11. IlpumeHeHne paIMOHYKIIUIOB B (PU3UKO-XUMHUUECKUX MCCIICIOBAHUAX

MeTon paguoOaKTUBHBIX HWHIUKATOPOB. PaglMOHYKIWIBI KakK HW30TOIHBIC
METKH. H3oTtomnHas

HpI/IHI_II/IHBI IIPUMCHCHUA W BO3MOJKHBIC OI'PAaHUYCHUA.

reoxumusi. KocMoreHnble paaunonykinunbl. PagmoyrieponHoe

[IpuMeHeHne paguoOHyKIUA0B B AaHAIUTUYECKON XUMHUH. AKTUBALIMOHHBIA aHAJIHU3.

JaTUPOBAHUE

[IpuMeHeHre paTMOAKTUBHBIX WHAWKATOPOB B HEOPTraHUYECKOW W (U3MUYECKOM
XMMHH: OIPENICIICHHE TPOU3BEICHNSI PACTBOPUMOCTH, OIPEICICHHUE JIaBIICHUS
HACHIIIIEHHBIX MMapoB, omnpeaeieHne ko3¢ dunuenToB auddy3un u camoauddy3uu
B TBEPJIBIX TEJIaX U B KUIKOCTSIX.

S. Kpurepuu onenku.
Bomnpockl o HayuHOU cnienanbHOCTH orieHuBaroTcst B 70 OaminoB. OTBETHI

Ha JIOTIOJIHUTEJIbHBIE BOMPOCHI OlleHuBatoTcs B 30 Oasios.

[IIxana oneHnBaHUA

OT1Ber Ha | ITomHOC CooTBeTCTBHE He monmoe He monmoe
BOMNPOCHI OUj1eTa | COOTBETCTBUE coJiepKaHus COOTBETCTBUE COOTBETCTBUE
coepKaHus OTBETa BOMIPOCY B | CONIEpP KaHUS COCpKAHUS
OTBETa BOIPOCY B | IK3aMEHAIIMOHHOM | OTBETa BOIPOCY B | OTBETA BOIPOCY B
JK3aMEHAIlMOHHOM | OHMIIETE, 9K3aMEHAIlMOHHOM | SK3aMEHAaIlMOHHOM
ounere, MPUCYTCTBYET ounere. ourere,
MIPUCYTCTBYET SICHOCTb, 4eTKOCTh | [locTymarormumii OTCYTCTBYET
SICHOCTh, YE€TKOCTh | M JIOTHKA IMOKAa3bIBAET SICHOCTbB, YETKOCTH
H JIOTHKA | U3JIOKEHUS. HEI0CTATOYHOE M JIOTHKa
H3JI0KEHUSL. IToctrynaroniuit BJIaJICHUE U3JI0KEHUSL.
[MocTynarommii HOKAa3bIBAET HOHATUHHBIM [MocTynarommii
IOKAa3bIBaeT BJIaJICHHE arnmapaTom, IMOKAa3bIBAeT
BJIAJICHHE MMOHSITUIHHEIM BBIBOJIBI YACTHYHO | cjaaboe BiajeHue
MOHSATUHHBIM anmapaToM, apryMEeHTHUPOBaHBI, | TOHATUHHBIM
anmapaToM, BBIBOJIBI HE HU3KHUA ypPOBEHb anmapaToM,
BBIBOJIBI MMOJTHOCTEIO BIIaJICHUS BBIBOJIBI HE
apTryMEHTUPOBAHBI, | ApTYMEHTHPOBAHbI, | MATEPHAIIOM, apryMEHTHPOBaH,
BBICOKHI YPOBEHb | BHICOKHU YPOBEHb | HEJIOCTATOYHO HU3KHUIA yPOBEHb
BJIAJCHMS BJIAJCHMS IMOKAa3bIBAET BIIaJICHUS
MaTepuaIoM, MaTepuaIoM, 3HAHUE CMEKHBIX MaTepuajoM, He
MOKa3bIBaCT MMOKa3bIBaCT BOTIPOCOB. MMOKa3bIBACT
3HAHWE CMEXHBIX | 3HAHHWE CMEKHBIX 3HAHNE CMEKHBIX
BOITPOCOB. BOITPOCOB. BOITIPOCOB.
KonmuectBo 61-70 46-60 21-45 0-20
0aJII0B




OtBer Ha | McuepneiBatomue | [lonHele, B nenom JemoHcTpupyer

JAONOJTHUTE/IbHbIE | 1 000CHOBaHHbIE JOCTaTOYHO [IpaBUIIbHBIE HEIIOHMMaHUe

BONPOCHI OTBETHI HA riryookue u OTBETHI HA OCHOBHOTO
BOIIPOCHI, 000CHOBaHHbIE BOIIPOCHI, coZlepyKaHus
abuUTypHUEHT OTBETHI Ha MIOCTaBJICHHBIN TEOPETUYECKOrO
JIE€MOHCTPUPYET BOIIPOCHI, 9K3aMEHALMOHHON | MaTepuaia,
riryookue [IOCTaBJICHHBIN KOMUCCHEH, Tpu MTOBEPXHOCTHOCTh
TEOPETUUECKHE 9K3aMEHALIUOHHON | 3TOM u cr1abyro
3HaHUS, YMEHUE KOMHUCCHEH, MOCTYIAOIIHMA apryMeHTaluIo
CPaBHMBAThH U abuUTypHEHT HEJ0CTaTOYHO CY)KIEHUN WIH
OLICHHBAaTh JEMOHCTPHUPYET apryMeHTUpYyeT JIOTTYIIIEHbI
pa3nu4HbIe XOpOIIKUE 3HaHUS, | OTBETHI 3HAYNUTEIIbHbIE
Hay4HbIE YMEHUE OLINOKH.
MTOIXOJIBI, 10JIb30BaThCs
MOJIB30BaThCA COBpPEMEHHOM
COBPEMEHHOU Hay4HOH
Hay4HOU TEPMUHOJIOTHEH.
TEPMHUHOJIOTUEN

KonuuectBo 21-30 11-20 6-10 0-5

0a/u10B

6. IIpuMepHbIi NepeYeHb BOMPOCOB ISl IK3aMeHa (M30paHHbIe

BOIIPOCHI 110 CHeIII/IaJIbHOﬁ )II/IC]_[I/IHJII/IHC)

1.4.1. Heopranuueckasi XuMust

1. CoBpemenHass (GopMyIHpOBKa MEPUOJMYECKOrO 3aKOHA, CTPYKTypa
[Tepronn4eckol CUCTEMBI XUMUYECKUX 3JIEMEHTOB. 3AKOHOMEPHOCTH M3MEHEHUS
(GyHIAMEHTAIBHBIX XAPAaKTEPUCTUK AaTOMOB: aTOMHBIX M HOHHBIX PaJUyCoOB,
IIOTEHIMalIa VOHU3ALINH, SHEpPruu CpOACTBa K DIIEKTPOHY u
AIEKTPOOTPULIATENBHOCTU.  [IepuOAMYHOCTE U3MEHEHUsT CBOWCTB  MPOCTBIX
BEIIECTB, OKCUJIOB U TUAPOKCHUJIOB.

2. llonstue o mpupoge XUMHUYECKOM cBsizu. OCHOBHBIE XapaKTEPUCTUKHU
XAMHWYECKON CBS3U: JUIMHA, SHEPIHUsl, HANPABICHHOCTb, MOJISIPHOCTh, KPATHOCTD.
OCHOBHBIE TUIIBI XUMHUYECKOI CBS3U. OcHOBHBIE MIOJIOKEHHUS METO1a
BanieHTHBIX cBszedt (MBC). I'mOpunuzanus opbutaneii. BausiHue HemoieneHHbBIX
AJIEKTPOHHBIX Map HA CTPOEHUE MOJIEKYJ, MOJeNb [ nimecnu.

3. OCHOBHBIE TOJIOKEHUS METOJa MOJIEKYJSIpHBIX opbutaneit (MMO).
JIBYXIIEHTPOBbIE JABYXDJIEKTPOHHBIC MOJEKYJSPHbIE OpOUTAIU. DHEPreTHUYECKUE
nuarpaMMbl MO roMosiIEpHBIX U F€TEPOSIACPHBIX JBYXAaTOMHBIX MOJIEKYJI. DHEPTUS
MOHM3AIIMU, MATHUTHBIE U ONITUYECKUE CBOMCTBA MOJIEKYI.

4. Tlousatue o npupoje XumMuueckou cBsi3u. MonHas cBs3b. MloHHast Moaenb
CTpPOEHUs KPHUCTAIOB, OO0pa3oBaHWE WOHHBIX KPUCTAUIOB KaK pe3yjbTaT
HCHAIIPABJIICHHOCTH W  HEHACHIIIAEMOCTM  HOH-HOHHBIX  B3aUMOJICVICTBHM.

MexmonexkysspHoe B3aNMOJCHCTBUE — OPUEHTALIMOHHOE,
VHIYKIAOHHOE U AUCIIEPCUOHHOE. BonopoaHas cBs3b, €€ mpupoaa.

5. OcHOBHBIE TOHATHS KOOpAWHAIMOHHON Teopuu. Kiaccudukanms,

HOMEHKJIATYpa KOMIUIEKCHBIX COCIMHEHNUN. M30MepUs KOMILIEKCHBIX COCIMHEHHM.
O6pazoBaHue KOOPIMHAIIMOHHBIX COCIMHEHUHN B paMKaX HOHHOU MOJIEIH
u npeactaieHuil JIbtonca. KoHCTaHTBI yCTOMYUBOCTU KOMIUIEKCOB. JIaOMIbHOCTH



U HHEPTHOCTb. OHTPONMUNHBIA BKJIaJ B OJHEPreTUYECKYH) YCTOMYMBOCTH
KOMIUIEKCOB, COJIbBaTHBIN 3(dekT, xenaTHbIH 3¢p(deKT, MnpaBuiIa LUKIOB
JILA.Yyraesa. [Ipupoma XMMHYECKOW CBSI3M B KOMILUIEKCHBIX COEAWHECHUSX.
OcHoBHbIe MoN0xkeHHs Teopun Kpuctawmueckoro noist (TKII). Pacmennenune d-
opbuTaneil B OKTa3ApUIECKOM M TETPAdPUUECKOM I0JIe. DHEPTHUsl paclleTieHus,
DHEPrus CHApUBAaHHUA W OHHEPrusd CTaOWIM3alud KPUCTAUIMYECKUM IOJIEM.
Cnektpoxumuueckuid psa  JurasaoB. [lonarue o Tteopum Sna-Temnepa,
TETPAroHAJIbHOE UCKAKEHUE OKTA3APUUYECKUX KOMILIEKCOB.

6. Tepmomunamuyeckas cucTeMa, HapaMmeTpbl U (QYHKIHH COCTOSIHUS
cucteMsbl. [1epBbIii 3aKOH TepMOJIWHAMUKHA. BHYTpEHHSS SHEPTUSA U €€ U3MEHEHUE
IPU XUMUYECKUX U (Pa30BBIX MpeBpallleHUAX. IHTaNbIUA. CTaHAAPTHOE COCTOSTHUE
U CTaHJAPTHBIE TEIUIOTHI XUMHUYECKMX peakuuid. Temnora © SHTANIbBOUA
oOpa3zoBanus. 3akoH ['ecca. DHeprum XHUMHUECKHX CBsizei. TermnoemMKoCTb,
ypaBHeHue Kupxroda.

7. OOpaTuMble U HeOOpaTUMBbIE Mpoliecchl. BTopolt 3aKk0H TepMOAMHAMUKH.
OHTponusi W €€ (U3MYECKHil cMbICi, ypaBHeHue bosbimana. CraHgapTHas
SHTPOIHUA. 3aBUCUMOCTb SHTPONHMH OT MapaMeTpPoOB COCTOsIHUSA. DHeprust ['nb0ca.
HampaBneHue  XMMUYECKHMX  MPOLIECCOB, KPUTEPUU  CAMOIIPOU3BOJIBHOTO
IPOTEKaHUSl pPeakUuuid B H30JMPOBAHHBIX M OTKPBITBIX CUCTEMaX. XUMHUYECKUU
NOTEHIMAI. Y CIOBUE XUMUYECKOTO PABHOBECH S, KOHCTaHTa paBHoBecus. 3oTepma
XUMHUYECKOH peakiun. Da30Bble paBHOBECHS, YUCIIO CTEHEHEW CBOOObI, TPABUIIO
¢a3 ['n06ca. ®azoBbie quarpaMMbl OIHO- U JBYXKOMIIOHEHTHBIX CUCTEM.

8. CKOpoCTh XMMMUYECKOH pEaKIMM, €€ 3aBUCHUMOCTH OT MpPHUPOJABI U
KOHLIEHTpaLMu peareHToB, Temneparypsl. [lopsaok peakunn. KoHCTaHTBI CKOPOCTH
U €€ 3aBUCUMOCTb OT TEMIIEpaTypbl. Y paBHEHHE AppeHHyca. DHEPIUsl aKTUBALUU
U TIOHATHE OO0 AaKTUBUPOBAHHOM KoMmiIulekce. OOpaTuMble peakuuu. 3aKoH
JNEHCTBYIOIMX Macc. BiusgHue kataim3aTopa Ha CKOPOCTh peakluu. ['OMOreHHbIN
Y TeTepOTreHHbIN KaTanu3. [IoHsATHe 0 LENHbIX U KOJeOATEeIbHbIX PEAKIIUIX.

9. CoBpeMeHHBIE TIPEICTaBICHHUS O TMPHPOAE pPacTBOpoB. Teopus
ANEKTPOJIUTHYECKON nucconmanuu. VoHHOe npou3BeAeHHME BOABI M €ro
3aBUCUMOCTB OT TemIieparypbl. Bonopoansiii mokasarens pH, mkana pH. Kucnorsr
n ocHoBaHud. [Iporomutuueckass teopus bpencrena-Jloypu. ConpsokeHHbIE
KHUCIJIOTHI U OocHOBaHMs. ['naponu3. CoBpeMeHHbIE B3IJISAAbl Ha MIPUPOIY KUCIOT U
OCHOBAHHUH.

10. CunpHble W cialble  DJIEKTPOJIMTHL.  3aBUCUMOCTH  CTEIEHU
IEKTPOIUTUYECKON TUCCOLMAMM OT KOHILIEHTPAalWH, TEMIEPATYpPbl, HPUPOJBI
pacTBOpPUTENS, MOCTOPOHHMX 3JIEKTPOJUTOB. 3akoH pa3dasieHus OcTBaibia.
OCHOBHBIE MOHATHUS TEOPUH CUIIBHBIX 3JEKTPOIUTOB JleOast n XroKKes.

11. IIpou3BeaeHue pacTBOpUMOCTHU. J[MHamMuyeckoe paBHOBECHE B
HACBIIIEHHBIX PAaCTBOPaX MallOPACTBOPUMBIX CHUJIBHBIX 3JEKTPOJIUTOB U (PaKTOPHI,
€ro CMellarouue.

12. DneKTpOXUMHUYECKHE CBOICTBa pacTBOPOB. CornpsiKeHHbIE
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHbBIE napsbl. DNeKTPOAHbBIN MOTEHIIHAIL.
OKHCIUTENbHO-BOCCTAHOBUTEINIbHBIE PEAKIIMM M WX HampaBlieHUe. YpaBHEHUE
Hepucra. luarpammsl Jlatumepa u @pocta. DIEKTPOIU3.



13. KonnuraTuBHbIE CBOMCTBA paCTBOPOB AJNEKTPOIUTOB U HEIJEKTPOJIUTOB.
N3otonnueckuit kodpounuent. 3akoH Payns. Kpuockomus u 30ynuockomnus,
OCMOC.

14. Xumust s-anemeHToB. I[lonoxkenue s-aneMmeHToB B llepuonnueckoit
CHUCTEME, OCOOCHHOCTH DJIEKTPOHHON KOH(Urypauuu. XapakTepHble CTEHECHH
okucinenus. Bonopon, anements! [A u IIA rpynmn.

15. Xumust p-snementoB. [lonmoxxkeHue p-anemenToB B Ilepuonnueckoit
cuctemMe. OCOOEHHOCTH 3JIEKTPOHHOM KOHGUrypanuu. XapaKTepHbIE CTEHEeHH
OKHUCJIeHHsI. MeTasuibl, HeMETaJUIbl, METAJUIOUIBI CPEAN P-dJIEMEHTOB. DJIEMEHThI
rpynm [IIA, IVA.

16. Xumuss  p-snementoB. OnemeHThl rpynn VA, VIA. OGmas
XapaKTEepUCTUKA 3JIEMEHTOB Ipymiibl. OCOOEHHOCTH XUMHH TPOCTHIX BEUIECTB U
COEJIMHEHUI JIEMEHTOB YKa3aHHbIX TPYIIIL.

17. Xumuss p-snementoB. OnemeHTsl rpynn VIIA, VIIIA. OOmas
XapaKTepUCTHKA DJIEMEHTOB rpymnmnbl. OCOOEHHOCTH XMMHH MPOCTHIX BEIIECTB U
COCTMHEHHI PJIEMEHTOB yKa3aHHBIX TPYIIIL.

18. Xumus d-snementoB. I[lomoxenue d-smementoB B Ilepuomndeckoit
cucTeMme. DIeKTPOHHOE CTPOCHUE M OCHOBHBIE CTETIEHH OKHCIeHUsl. CltocoOOHOCTh
d-25IeMEHTOB K KOMIUIEKCOOOPa30BaHUI0. 3aKOHOMEPHOCTH U3MEHEHUs CBOUCTB d-
MeTaiioB B 4, 5 u 6 nepuonax. IIpupona d-cxxkatus u ee cieACTBUA. DJIEMEHTHI
rpynn IIIb - Vb.

19. Xumuss  d-snementoB. Onementsl rpynn  VIb, VIIB.  O6mas
XapaKTEPUCTUKA JIEMEHTOB TIpyImibl. OCOOEHHOCTH XMUMHHU MPOCTHIX BEIIECTB U
COEJIMHEHUI JIEMEHTOB YKa3aHHbIX TPYIIIL.

20. Xumusa  f-smementoB. OOmias  xapaktepucTtuka  f-ajgemeHTOB.*
OcoOEHHOCTH CTPOCHHS DJJICKTPOHHBIX 000JI0YeK aroMoB. JlaHTaHHWIHOE U
aKTUHUAHOE Ckathe. CXOJACTBO M pasiuuuMe JAHTAHOWAOB W AKTUHOHJIOB.
BHyTpeHHSS TeprHoINYHOCTh B CEMEHCTBAX JIAHTAHOU OB  aKTHHOHIOB.

1.4.2. AHanuTH4YeCKAsA XUMMUS

1. 3ajaud = QHAJIMTHYECKOM  XHUMUHM. DJIeMEHTHBIM, ($ha3oBbIi,
byHKIIMOHATBHBIN aHaiu3. OCHOBHBIE METPOJIOTUUECKUE XapAKTEPUCTUKH METOI0B
KOJIMYECTBEHHOTO XHWMHYECKOIO aHajdu3a: 4YYyBCTBUTEIBHOCTh, TOYHOCTh U
MPELM3UOHHOCTb, N30MPaTEIIbHOCT, AKCIIPECCHOCT. Cnyuaiinas u
CHCTEMaTH4ecKasi TMOrpeuiHOCTH. IIpaBMIIBHOCTH PE3YJbTAaTOB XUMHUYECKOTO
aHaJu3a M CIIOCOOBI €€ OIICHKH.

2. OCHOBHBIE THUIBI PEAKIUA, MPUMEHAEMBIX B AHAUIMTHYECKON XUMHUHU
(KHCITIOTHO-OCHOBHBIC, OKHCIUTEIHLHO-BOCCTAHOBIICHHS, KOMILIEKCOOOpa30BaHUs,
ocaxaeHusi). CocTossHUE HMOHOB B pacTBope. KOHCTaHTBI paBHOBECHS:
TEPMOJMHAMHUYECKUE, KOHIICHTPAIIMOHHBIC, YCIIOBHbIC. DaKkTOphI, BIUSIONIME Ha
XUMHUUYECKOE PaBHOBECHE.

3. PaBHOBecHs AHAIMTHUYECKU BAXKHBIX MPOTOJIUTUYECKUX CHUCTEM.
KoHCTaHThl KHCIOTHOCTH, OCHOBHOCTH, WX B3aUMOCBS3b. Bwruucienne pH
pacTBOpoB. XHUMHYECKHME W (PU3NKO-XMMHUYECKHE MeTOoAbl omnpenenenus pH
pPacTBOPOB.



4. bydepHbie pacTBOPHI, UCIOJIb3YEMbIE B XUMUUYECKOM aHAIIU3€E, X COCTaB,
cBoiicTBa, pacuet pH. Bydepnas emxocts, o6nacte OypeprupoBanus, NpUMEHEHUE
B AHAJIMTUYECKOW XMMUHU.

5. PaBHOBecHs B peakusax KOMIUIEKCooOpa3oBaHus. KOHCTaHThI paBHOBECHUS
mpoiiecca  KOMIUIEKCOOOpa3oBaHUsA:  CTyNEHYarble, OO0IuMe,  YCIOBHBIC.
Heopranmueckue u  opranuueckue  JMra"ael. [IpuMenenme — peakuum
KOMIUIEKCOOOpa30BaHus B KAUECTBEHHOM aHAJIM3€ U JJI1 MACKUPOBAHUS HOHOB.

6. Turpumerpruueckue MetoApl ananu3za. [Ipuauun tTutpumerpun. PacueTsl B
tutpumeTpun. CrocoObl TUTpoBaHMs. TUTpoBaHME M e€ro »Tamnbl. ['paduueckoe
U300paKeHHe Tpoliecca TUTPOBaHUSA. Buubl KpuBbIX TUTpoBaHus. CKayok
TUTPOBaHMs, TouKa FKBUBaTEHTHOCTU (TJ), koHeuHas Touka tutpoBanus (KTT).
[IepBU4HbBIE U BTOPUYHBIE CTAHAPTHI.

7. CymHOCTh MeTOoAa KHUCIOTHO-OCHOBHOTO THUTpOBaHMs. Pacuer wu
noctpoenue pH  —KpUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHHs. CrnocoObl
unentuukanuu KTT. KucnoTHO-OCHOBHBIE MHJIMKATOPHI, MEXaHU3M M3MEHECHUS
OKpacku uHAuKaTopa. MuaukatopHeie omuoOku. [IpaBuiio BeIOOpa MHAMKATOPA IO
TEOPETUYECKUM KPUBBIM TUTPOBAHHUS.

8. OKHCIIUTENIBHO-BOCCTAHOBUTEIBHOE TUTpOBaHue. [IpuHIMN MeTona u ero
MIPaKTUYECKOE HUCIOJIb30BaHUE. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHIIUA,
(dakToppl, BIUAIOIIME HAa  €ro  BeaW4MHy. KpuBbIE  OKHUCIHMTENIBHO-
BOCCTAHOBUTEIBHOTO TUTPOBaHMs. PaKTOPHI, BIMSIONIME HA BEJIMYMHY CKadka
kpuBoi TutpoBanus. Munukamus KTT xumudeckumu U (HU3MKO-XUMHUYECKUMU
METO/IAMH.

9. llepmanranaroMerpusi. XapakKTepUCTUKA METOJA, YCIOBUS NPOBEICHUS
onpeneneHuil. BemecTsa, onpenenseMbple MEpMaHraHATOMETPUYECKUM METOJIOM.
JlocTonHCTBa M HenOCTaTKW MeTtona. lIprMepsl MpakTHYECKOro MCIOJIb30BaHUS
METO/I0B OKHUCIIEHUS-BOCCTAHOBJICHUS B aHAIN3€ HEOPTraHUYECKUX U OPTraHUYECKHUX
BEILECTB.

10. KommiekcoHomeTpuiueckoe TuTpoBaHue. (OCOOCHHOCTH peakiuu
KOMILJIEKCO00pa3oBanusi HOHOB MeTauioB ¢ D/[TA. BeiOop onTuManbHbIX yCIOBUN
KOMILJIEKCOTPUYECKOTO  TUTpoBaHMs. KpuBble  KOMIUIEKCOHOMETPHUYECKOTO
TUTPOBAHUS. METAINIOMHINKATOPBI, CYIIHOCTh HMX JEHUCTBUS. AHAIUTUYECKUE
BO3MOYKHOCTH KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHUS.

11. PaBHOBeCHS B rereporeHHbIx cucremax. [IponsBenenre pacTBOPUMOCTH,
pacTBOPUMOCTb, (PAKTOPHI, BIMAIOIIME HA PACTBOPUMOCTh. ['paBUMeTpHueckuii
aHann3. MexaHu3M o00pa3oBaHus OCaAKOB. DakTOphl, BIMSIONIME HA TOJHOTY
ocaxJeHus. TeopeTnueckoe OOOCHOBaHME BHIOOpAa ONTUMAJIBHBIX YCIOBHIA
OCaXACHUS KPUCTAITMYECKUX U aMOp(HBIX ocaakoB. OcaiuTeabHOE TUTPOBAHHE.

12. Knaccudukarusi CHEKTpaIbHBIX METOJOB aHanmu3a. ATOMHas U
MOJIEKYJIIpHAsi CHEKTPOCKOMUsl. AOCOPOLMOHHBIE W SMHUCCHUOHHBIE METOJIbI
aHanu3a. TeopeTuyeckue OCHOBbI aTOMHO-3MHUCCHUOHHOTO CIIEKTPAJILHOTO aHAIN3a.
CrnekTpanibHble OpUOOpPbHl M  CIOCOOBI PETUCTpallMU CHEeKTpa (BU3yaJIbHbIH,
doTorpapuyeckuii u (HOTOINEKTPUUYECKUNA).

13. AtoMHO-a0copOLMOHHas cieKTpo(oToMeTpusi: 001Ias XapaKTepucTUKa
Meroaa. IlornouieHue 3IeKTPOMArHUTHBIX BOJIH CBOOOJHBIMU aroMaMu. biiok-



cxema TMpuOopa, HMCTOYHUKH MOHOXpoMaTHueckoro wusziaydeHus. CrnocoObl
aToMu3anuu npoObl. CpaBHEHNE aHATUTUYECKUX XapaKTEPUCTUK METOJ0OB aTOMHO
abcopOIUKU U ATOMHOU SMHUCCHH.

14. MounekynspHas crnekTpockomnus. llormomenue 371€KTpPOMarHUTHOTO
U3IIyYCHHUS] MOJIEKYJIAMH. OJIEKTPOHHBIE NEPEXOAbl M CIEKTPHl IOIVIOLNIEHUS
Mosiekys. 3akoH byrepa-JlamOepra-bepa. Ammapatypa I CHEKTpO- U
doTomeTpruyecKux u3MepeHuit. MeToabl CieKTpOPOTOMETPUIECKOTO TUTPOBAHUS.

15. TypOumumerpuueckuidi U HedETOMETPUYSCKUM METOJbl aHAJIM3a.
PaccesHue cBeta nucnepcHbIMM 4YacTUaMU. CBsI3b ONTHUYECKOM IJIOTHOCTH C
KoHleHTpaueit. Koagduuuent MytHocTH pacTBopa. YpaBHeHue Pases.

16.  JlromuHecueHTHble  MeTonbl — aHanm3a.  DuyopecueHuus U
docdopecuennus. [lpuMeHeHre sHepreTMUecKo auarpamMmbl SIOJTOHCKOTO TpH
pPacCMOTPEHHUH CHHIJIET-CUHIJIETHBIX W  CHUHIVIET-TPUIUIETHBIX 3JIEKTPOHHBIX
nepexonoB. KBaHTOBBII W SHEPreTUYECKUH  BBIXOJbI, HMHTEHCHUBHOCTH
dayopecueHuu. CBsI3b CTPOECHUSI MOJIEKYJIbI OPTaHUYECKOTO COEIMHEHHS C €ro
CIIOCOOHOCTBIO K (hiryopeciieHInu. 3akoH BaBuoga.

17. Kongykromerpusa. OOmias xapakTepuCTHKa MeToAa. YJelabHas U
HKBUBAJIEHTHAs 3JIEKTPONPOBOJHOCTH pacTBOpoB. [logBumxHocTH MOHOB. [Ipsimas
KOHJIYKTOMETPHUS. U KOHJIYKTOMETPUYECKOE TUTPOBaHHE. BO3MOKHOCTH METOJIOB,
JIOCTOMHCTBA, HEJJOCTATKHU.

18. ITorerummomerpust. Onpenenenue Meroaa. MHIMKaTOpHBIE 3IEKTPOIBI U
NMEKTPOJbl  cpaBHeHUMs. Kiaccudukamus ©  OCHOBHBIE — XapaKTEPUCTUKHU
MOHOCEJIEKTUBHBIX 3JIEKTPOJOB PA3JIMYHBIX TUIOB. YpaBHEHHE HUKOJIBCKOTO —
Oiizenmana. [Ipsmas norenumomerpusi: pH-MeTpus, HOHOMETpHS.

19. BonprammepoMerpuueckue — MeTonbl  aHanu3a.  Kiaccuueckas
nosisiporpadusi, ocHOBbI MeTona. COBpEMEHHBbIC HANpaBlEHUS  Pa3BUTHS
BOJIbTAMIIEPOMETPUHA.  AMIIEPOMETPUYECKOE  TUTpOBaHHWE. THUIBI  KPUBBIX
TUTPOBaHUS. B03MOXHOCTH, JOCTOMHCTBA W HEAOCTATKH METOAOB, MPUMEPHI
MPaKTUYECKOTO UCIIOJIb30BAHUS.

20. Kynonomerpuueckuit MeTo aHanu3a. [Ipsimas Ky moHOMETpHS, CyITHOCTh
W xapaktepuctuka wmerona. KynoHomerpuueckoe TuTpoBaHue. (CrnocoObl
WHJWMKAIMAd KOHEUYHOW TOYKH TUTPOBAHUA (BU3yaJIbHbIE U WHCTPYMEHTAIBHBIC).
[TpuHIMNIManbHas cxemMa YCTaHOBKH JIJISl KYJIOHOMETPHUYECKOTO TUTPOBAHUS.

21. TeopeTuueckre OCHOBBI XpoMaTorpapuyeckux METOAOB aHau3a.
Knaccuduxkaims mMeronoB xpoMarorpaduu 1mo arperaTHOMy COCTOSHHIO ¢asz, To
MEXaHU3My paszieiieHuss U crnocoOy odopmieHus mnpoiecca. B3aumocBs3b
BBIXOJTHOM KPUBOM M H30TEpMbI COPOIMKM B KOJIOHOYHON XpomaTtorpadumu.
Koadbdumment pacnipenenenus u kodGPUIMEHT pa3neneHusl.

22. ®akTOophl, BIUSIONINE HAa CKOPOCTh JBIKEHUS XPOMATOTPaPUIECKOM
30HbI. Teopus TeopeTuueckux Tapenok. KuHernueckas teopusi xpomaTorpaduu.
VYpaBuenue Ban-Jleemtepa. Kpurepuu sddextuBHOCTH XpomaTorpaduyeckoro
nporecca. CreneHb paslaeleHuss W KPUTEPUM CeNeKTUBHOCTH. Kpurepuit
paznenenusi. OnTUMU3aLMs IPOLECCOB Pa3ACIICHUs BEIIECTB.

23. TazoxuakoctHass  xpomarorpadus.  [lpuHuunuaneHas  cxema
xpoMarorpada,  metonbl — uiaeHTU(UKanuu  BemlecTB.  JIuHelHble U



jgorapu(pMUUECKUe HHAEKChl  yAepxuBaHus. KauecTBEeHHBI aHanu3 1O
JorapuMuueckuM HHAEKcaM ynepkuBanus KoBada. MeToapl KOIMYECTBEHHOTO
aHanM3a: METOoJ aOCOJIFOTHOW TpagyHpOBKH, METOJl HOPMHUPOBKH, METOA
BHYTPEHHETO cTaHjapTa. lIpumepsl NpakTUYECKOro MCIOJIB30BAHUSA TIa30BOU
xpoMarorpaduu.

24. Knaccudukaius METOA0B KUAKOCTHON xpomartorpaduu. OcoOeHHOCTH
BOXX. [IpunnunuansHas cxeMa JKHIKOCTHOTO Xpomatorpada BBICOKOTO
nasnenusi. Tumbl nerektopoB B BOXKX. HopmanbHo-¢ha3zoBblii U obOpalieHo-
(da30BbIil BapHaHTBI: COPOEHTHI, 3JIOEHTHI, pasleiseMble BelecTBa. MeTobl
UJCHTU(UKAIIMM BELIECTB M KOJMYECTBEHHOro anaimuza B BDOXX, mpumeps
IIPaAKTUYECKOTO UCITOJIb30BAHUS.

25. NonoobmenHas xpomarorpadusi. KoHCTaHTa M HM30TEpMBl MOHHOTO
oomeHna. Koapounuent cenekruBHocTH. CHHTETHYECKHE MOHOOOMEHHBIE CMOJIBI.
Bunbl 0OMEHHOW €MKOCTH HMOHOOOMEHHUKOB. BBIOOp ONTHMAaNbHBIX YCIOBUN
MOHOOOMEHHOr0  paszzaeiieHus  BemiecTB.  [IpuMeHeHHe  MOHOOOMEHHOM
XxpoMarorpaduu B aHATMTUYECKOM XUMHUH U TEXHOJIOTMUECKHUX IpoLieccax.

1.4.3. Opranuueckasi XuMust

1. Ilpupona koBaneHTHOM cBs3U. [lyOnmer-okTeTHbl npuHuun Jlbtouca.
['uOpuanzanus aToOMHBIX opOuTaneil 1 popMa OPraHuYECKUX MOJIEKYJI.

2. DneKkTpoHHbIE Y3PPEKTHI U TEOPUS PE30HAHCA B OPTaHUYECKON XUMUH.

3. JloHopHBIE M akuenTopHble 3amecTuTend. llpuBecTw mnpumepsl ux
BJIMSIHUS HA HallPaBJICHUE PEAKLIUN.

4. Kucnotel u ocHOBaHusA 1o Teopuu bpéncrena. Ilpumepsl X KUCIOTHO-
OCHOBHOTI'O B3auMozeicTBus. OnpeneneHne CMEIEHUST PaBHOBECUSL.

5. Kucnots u ocHoBanus JIstouca. [IpruMepbl KUCIOTHO-OCHOBHBIX PEAKIIHIA
JIpronca.

6. MexaHU3MBbI paANKAIBHBIX PEAKINil ATKaHOB UX OCOOCHHOCTH.

/. Yro Takoe ONTHYECKass aKTUBHOCTb? AOCOJIIOTHasE U OTHOCUTEJbHAs
KOH(Urypauuu xupajibHbIX MoJieKy. [IpuBecTy mpumMepsl.

8. DOuantHoMepsl W guactepeomepbl. CmocoObl WX H300paKEHUS W
o0o3HaueHus. Ctepeon3omMeprsi B XUMHUECKUX PEaKLIUSIX.

9. Peakuun [UKJIONPUCOCTUHEHUS (Iunbca-Anbaepa) u
NIEKTPOLUKINYECKHE peakui. OCHOBHBIE MTOJIOKEHUS U MEXAHU3MBbI PEAKIUH.

10. MexaHu3Mbl peakiuil TUAPOTaIOreHUPOBAHUM U THUAPATAIMHU AJTKEHOB.
[TpaBmiio MapkoBHMKOBA M €ro TeopeThuyeckoe oOocHoBaHMEe. Peakuuun
OKCUMEPKYPHPOBaHUS.

11. ITomyuyeHne HauMeHee 3aMELIEHHBIX CIUPTOB M3 AJIKEHOB IO PEaKLUU
ruapoOopupoBanus. MexaHU3Mbl peakiui

12. PagukanpHO€ NpPUCOEAMHEHUE M 3aMEIleHHE B allkeHaX. MexaHU3Mbl
peaKiuu.

13. DnexkTpoduiabHOe W HYKJICOPUIBHOE TPUCOCAUHEHHE B aJKMHaX.
MexaHu3Mbl peaKui.

14. DnexTpo@uibHOE  MPUCOECIMHEHHE K  CONPSHKEHHBIM — JTUEHAM.
MexaHu3Mbl peakiui, BIUsHUE TEMIIEPATYPbl HA COOTHOIIEHUE MPOAYKTOB.



15. OcobeHHOCTH 2JIEKTPOPHUIBLHOIO 3aMEIIEHUs] B apOMaTUYECKOM PsTy.
OpueHTHpyIoLIEee BIUSHUE 3aMECTUTEINIEH, MEXaHU3M PEAKLIUA.

16. bumonexkynsipHOe U MOHOMOJEKYIIPHOE HYKICOPHIBHOE 3aMEIICHHE.
Oco6ennoctu mexanu3moB. [Ipumepsl. CTepeoxumus.

17. MonoMomneKyIsipHOe U OUMOJIEKYIISIPHOE JIIMMUHAPOBAHKE B CIIUPTaxX U

raJIOTeHOIPON3BO/THBIX.
18. HykmeodunpHOoe  3aMmerieHWe  TajoreHa B aAKTHBUPOBAHHBIX
raJoreHapeHax.
19. HykneoduiapbHOe 3aMelICHHWE TajloreHa B HEAKTUBUPOBAHHBIX
raJorecHapeHax.

20. PeaktuB I'puHBSIpa W JUTHHOpraHUYECKHUE COEAWMHEHHUs. Peakiuu
HYKJI€O(QUIBHOTO MPUCOESTUHECHHUS.

21. CpaBHEHHE KHUCIOTHO-OCHOBHBIX U HYKJICO(DHUIbHBIX CBOMCTB CIIUPTOB,
(eHO0JIOB U KapOOHOBBIX KUCJIOT.

22. Kerto-eHonpHas Tayromepus. Peakiium eHOMBHBIX POopM.

23. XUMHUYECKHE CBOWCTBA CIIUPTOB M ()EHOJIOB.

24. XumudecKkre CBOMCTBA KapOOHWIBHBIX COCTUHEHUM.

25. AnpnonpHO-KpOTOHOBas KoHAeHcamws. [lepekpécTHas KOHIEHCAIHS
(Knsiizena-1lImuara). KucioTHbIi U1 OCHOBHBIN KaTain3. MexaHU3Mbl peaKIIuid.

26. MeTobI MOTy4YeHUS U XUMHYECKIE CBOMCTBA KAPOOHOBBIX KHCIIOT M X
MPOU3BOIHBIX. MeXaHU3MbI peakiinii HyKJIeO(UILHOTO MPUCOSANHEHUS.

27. Peaxuuu, uayume ¢ oopazoBanurem u pa3pbiBoM cBszeit C-C. (IIpumepsr
YBEJIMYEHHUS] 1 YMEHBIICHUS YIJIEPOJHOMN LEIHN )

28. C-H xucnoTHOCTh HUTPO coenuHeHuM. [Ipumep peakiuu.

29. AMuHBI KaK HYKJICO(pUIbl B PEAKIMIX 3aMEUICHUSI U TPUCOCTUHEHUS.
Pacmienienue yeTBepTUYHBIX OCHOBaHM o ['opmany.MexaHu3Mbl peakiuu.

30. Peakmusi mmazotupoBanus. OcoOeHHocTH Mexanm3ma. [lobounbie
PEAKLINUM TIPU PA3JIMYHBIX 3Ha4YCHUSAX pH-cpebl.

31. Peakmus coneit nmua3oHms. MexaHWU3MBl PEaKIUi COJeH IUa30HHS C
BBIJICJICHUEM a30Ta U A30COYETAHUS.

1.4.4. ®uznueckast XuMus

1. | 3akoH TepmoguHamMuku. Temnora u padoTa Kak PopMbl epe1aun YHEPTUH.
BHyTpeHHss1 3HEPTUsl ¥ SHTAIbIUA cucTeMbl. OCHOBHbBIEC TOHATHS TEPMOANHAMUKHU:
M30JIMPOBAHHBIE U OTKPBITHIE CUCTEMBI, PABHOBECHBIE U HEPABHOBECHBIE CUCTEMBI,
TEPMOJIMHAMUYECKUE TIEPEMEHHBIE, TEMIIEPATyPa, UHTEHCUBHBIE U KCTCHCUBHBIE
[apameTphl.

2. XUMHUYECKOEe pPaBHOBECHE. YPaBHEHHE H30TEPMbl XUMHUYECKOW PEaKINU
Bant-T'odgda. Xumudeckoe cpoacTBo. 3aBUCUMOCTh KOHCTAHTHI PaBHOBECHSI OT
TeMrepaTypbl. YpaBHEHHE H300apbl M HM30XOpbl XUMUUYECKOW peakuuu BaHT-
I'odda. Metoasl pacuera TepMOJMHAMUYECKON KOHCTAHThI PABHOBECHS.

3. II  3akoH TtepmoauHamuku. PopMmylIMpoBKa BTOPOro  Hayana
TepMOANMHAMUKHU. V3MEHEHHE SHTPONMM B MPOILECCAX C HACATbHBIM Ta30M.
N3MeHeHne >HTPONMU MPU XUMHUYECKHX peakuusax. VM3MeHeHue >HTpPONuu IMpu
o0paTtumMbIx (Ha30BbIX MEPEeXoax MEPBOTO poja.



4. Tperbe Hauasio TepmoanHamMuku. TeruoBas Teopema HepHcTta u moctynar
[Tnanka. Pacuer abcomtoTHbIX 3HadYeHW SHTpormu. OOBEAMHEHHOE YpaBHEHUE
IIEPBOr0 ¥ BTOPOIr'0 HAYAJI TEPMOAUHAMHUKHU.

5. DIEKTPOXUMUYECKNE CUCTEMBI. JIBOMHOW 3JIEKTPUUECKUN CIION. DIAEKTPOLI,
ANEKTPOJHBIN mpouecc. THIBI 3JIEKTPOXUMHUYECKHX CHCTEM. DJIEKTPOJABHKYLIAs
CUJa TaJbBAHMYECKOIO JJIEMEHTA, JJIEKTPOAHBIM INMOTEHUHAI. BpiBOA M aHAN3
ypaBHeHus HepHcra.

6. Kunetuka xumuueckux peakuuid. OCHOBHBIE TIOHSTUSA W OIPEIEICHUS
dbopMallbHOM KUHETHUKHU: CKOPOCTh XHUMHUYECKOW PpEaKIUU, MOJEKYJISIPHOCTD,
KMHETUYECKas KpHBas M KHUHETHYECKOe ypaBHEHHE. KOHCTaHTa CKOpOCTH U
MOPSAOK peakunu. Peakiinu HyJIeBOro, NEPBOro, BTOPOro, N-ro NopsaakoB. MeToasl
ONpEIECIICHNS TIOPSIKA PEAKIINH.

7. 1 3akoH TepMoauMHAMUKHU. TermaoBol 3(P(dEKT XUMHUYECKOTo IIpoliecca.
CraHgapTHbIE SHTAJIBIMU 00pa30BaHMs U CropaHus BelecTB. TepMoxumus. 3aKoH
['ecca. DOkcnepuMEHTadbHBIE METOJBl OMNPENETEHUS TEeIIOBBIX 3()PEKTOB
XUMHUUYECKUX peakiuil. 3aBUCHUMOCTh TemioBoro 3d@dexra peakuuu OT
TeMIiepaTypsl, ypaBHeHue Kupxroda.

8. 1 3akon TepmoauHamuku. DHeprus ['mb606ca u sHeprus ['enbMroibia Kak
KPUTEPHUH HAIIPABJIEHUS U MPEIEIa MPOTEKAHNS IPOLIECCOB. 3aBUCUMOCTH SHEPTUN
['n06ca u sHeprum ['enbMronpla OT E€CTECTBEHHBIX IEPEMEHHBIX. YpaBHEHUE
['u60ca-I'enpMronbiia. PacueT wu3MeHeHus cTaHgapTHbIX dHepruit ['mbbca u
['enbMoIbIla B XUMAYECKUX PEAKIUSX MPU PA3JIMYHBIX TEMIIEpaTypax.

9. 11 3akOH TepMOJMHAMUKHA. XUMHUYECKUI MOTECHIIAT KOMIIOHEHTAa CUCTEMBI.
VYcioBust paBHOBECHsT M CaMOIIPOU3BOJIBHOIO MPOTEKaHUs Ipolecca B CUCTEMax
nepeMeHHoro cocrapa. (CBolcTBa XHMMHMYECKOTO NOTEHIMAIA. XHMHYECKUI
MTOTEHIMAJl UICAIBHOTO ra3a. PeanpHble razpl. XUMUYECKUN OTEHIHUA PEAIBHOTO
raza. OyruTUBHOCTh, KO3PULIHUEHT PYTUTUBHOCTH.

10. Kunetnka xumuaeckux peakunii. Kunerrka cnoxssix peakuuid. [IpuHnmn
HE3aBUCUMOCTH 3JIEMEHTapHbIX peakuuii. OOpatumbie peakiuu. llapamienbHbie
peakuuu. llocnenoBarenbHpie peakuuu. JlumuTupyromas craads Ipouecca.
KBa3upaBHOBECHBIE CTa UM MpPOLIECCA.

11. XUMHYECKOE paBHOBECHE. 3aKoH JICUCTBYIOIIUX Macc.
TepmoauHamMuueckas (CTaHAapTHas) U SMIHUPUYECKass KOHCTAHThI XMMHUYECKOTO
paBHOBecHsi. CriocoObl BBIpaKEHUSI COCTaBa PAaBHOBECHOM CMECH, COOTHOIICHHUS
MEXIY OSMIHMPUYECKUMU KOHCTaHTamu paBHoBecusa Kp, Kc, Kx. Biusxue
TEMIIEPaTypbl HA KOHCTAHTY XUMUYECKOTO PAaBHOBECHSL.

12. Karanu3. OCHOBHbIE TIOHATUS U ONpeIeNeHUs. ['OMOTeHHBI W
reTepOreHHbIN KaTanu3. ABTokaranus. CeIeKTUBHOCTb JEUCTBUS KaTaanu3aTopa.

13. ®oTtoxmmHuuecKkue peakiuu. B3auMoaeicTBUE CBE€Ta C BEIIECTBOM.
MexaHu3M akTUBALMHU. 3aKOHOMEPHOCTH (OTOXUMUYECKUX PEAKIMi, KBAHTOBBIN
BbIx0J1. CeHCHOUMM3UpoBaHHbIe peakinu. DOTOCUHTE3.

14. Inarpammbl (pa30BOro paBHOBECHsI B OMHApHBIX cucTeMax. Jluarpammbl
“P-X, “T-X, “cocTaB mapa-cocTaB KHUIKOCTHA Il HWACAIbHBIX PacTBOPOB.
Azeotponbl. 3akoHbl ['mb60ca-KonoBamoBa. PasneneHue pacTBOpoOB METOAOM
JTUCTWIISIUUA U PEKTUDUKALINH.



15. PactBopbl HeanekTponauToB. KosuMraTuBHbE CBOWCTBa pa3z0aBIECHHBIX
pacTBOpoB. OTHOCHUTENBHOE TMOHW)XEHUE JaBJICHUS Iapa  PacTBOPHUTEIIS.
[loHmkeHne TeMmieparypel Hadaja 3aMmep3aHus pactBopa. IloBelieHune
TEeMIIepaTypbl Hauajia KAMEeHHs pacTBOPOB. OCMOC, OCMOTUYECKOE JAABJICHHE.

16. ®a3oBbie paBHOBECHS B OJHOKOMITIOHEHTHBIX cucTeMax. Pa3a, KOMIIOHEHT,
gucio creneHeidr cBoOonbl. [IpaBmwio ¢a3 ['mb66ca. Tumbl ¢Ga3oBBIX MEPEX0JIOB.
JlmarpamMma ¢a30BBIX paBHOBECHM I OJHOKOMIIOHEHTHOW CHUCTEMBI. TpoiiHas u
KpUTHYECKHE TOYKM. YpaBHeHue Kianeiipona. VYpaBHenune KianeiipoHa-
Knaysuyca.

17.  PactBopbl  35eKTpOJUTOB.  (OCHOBHBIE  TMOJOXKEHUS  TECOPHUH
ANEKTPOJMTUUECKON aucconrannu. Teoprs akTUBHOCTH PACTBOPOB JIEKTPOJIUTOB.
KoadduimeHTsl akTUBHOCTH 3JEKTPOJIUTA U HOHOB B PAaCcTBOPE, CPEIHUE MOHHBIE
ko3 puieHTs akTUBHOCTH. [IpaBUI0 HOHHOM CHIIBIL.

18. PactBOopbl HEINEKTPOAUTOB. KMpaeanbHble pacTBOpBI, 3akoH Payms.
XUMHUYECKHM MOTCHIIMAII KOMIIOHEHTA UACATBHOr0 pacTBOpa. TepMoanHaMUYECKHE
(GyHKIIUU CMEIIeHUS UealbHbIX pacTBOpPOB. [IpenenbHo pa30aBiieHHbIE paCTBOPHI,
3aKoH [ enpu.

19. PactBopbl HeanekTponuToB. Kiaccudukanuu pactBopos. Ilapunanbhbie
MOJBHBIE BEJIWYMHBI, YypaBHeHuUs [ubOOca-/[rorema. MeTonbl omnpeaeneHus
NapIyaibHBIX MOJIbHBIX BEJIMUUH.

20. @opmynupoBKa IMEpBOr0 Hayajla TEPMOJAMHAMUKHU. [emIOeMKOCTh
BEIIECTB. TEIJIOEMKOCTh WIEAIbHBIX I'a30B, B3aUMOCBSA3b Cp U Cy. 3aBUCHUMOCTH
TEIUIOEMKOCTH OT TEMIIEPATYPHI.

1.4.7. BoicokOMOJIEeKYJISIpPHbIE COeIUHEHUS

1. Knaccuduxanuss moimMepoB HO CTPOCHHIO, MPOUCXOXKACHHUIO, (popme
MaKpOMOJIEKYI. TepmonnacTsl U PEaKTOIIACTBHI. TakTuueckue
(cTepeoperyiipHbIE) MOIUMEDPHI.

2. OCHOBHBIE TOHSATHS W ONpPENEIEHUS XUMHUU BBICOKOMOJEKYJISPHBIX
coequHenuit (BMC): monumep, oauromep, MOHOMEpP, OCHOBHOE IMOBTOPSIOIICECS
3B€HO, MOJIMMEpPHU3AIUsl, CTENEeHb MOJIUMEPHU3ALUU; MPOCTPAHCTBEHHBIE (POPMBI
MTOJIMMEPHBIX MOJIEKYJI: PETYJIIPHBIE, CTEPEOPETYIISIPHBIE.

3. CrpykrypHble (OpMBI TOJUMEPHBIX MOJEKYN: JUHEHHBIE OJIHO- H
JNBYXTSDKHBIC, MaKpPOLMKIMYECKHE, LUKIOLEIHBIE, PA3BETBICHHBICE WM CLIUTHIE.
MonekynspHblii Bec (MOJEKyJIspHas Macca) MHOJUMEPOB (TUIBI YCPEIHEHUS:
CPEIHEYHCIOBOM, CPETHEBECOBOM, Z-CPEIHHI, CPETHEBA3KOCTHBIN ).

4. MMP nonumepos. Ilapamerp nomuaucnepcHoct. CBsi3b mupuasl MMP
CO CBOICTBaMH MOJIMMEPHBIX 00PA3IIOB.

5. Mexanusmbl rubkoctu monumepHbix 1enei. Cerment Kyna. Mopenu
NoJIMMEpHBIX 1eneid. KolnyecTBeHHbIE XapaKTEPUCTUKH TEPMOIUHAMUYECKON
rMOKOCTH MOJIUMEPHBIX 1eneil. Kunetnyeckas ruOKOCTh NOJTUMEPHBIX LENEH.

6. OcobeHHOCTH pacTBOpOB TModauMepoB. KoyumuratuBHbBIE CBOMCTBA
pacTtBOpoB noJmMepoB. OcHOBHBIE NTONI0KeHUS Teopuun Diopu — Xarruuca. Bropoii
BUpHUAIBHBIN KO3 PUIMeHT 1 napamerp Xarruica. TepMoIMHAMUYECKOE KaueCTBO
pactBoputelei. @a3zoBoe paszzelieHne B pacTBOpax MOJIUMEPOB. 0-yClIOBuUS.



7. MeTonpl onpeaeneHus CpeTHEUNCIOBBIX U CPETHEBECOBBIX MOJIEKYIISIPHBIX
Macc noaumepoB. Ocmometpus, I'TIX, cBeTopaccesHue.

8. BsizkocTh pacTBOpOB MoauMepoB. CBs3b BSI3KOCTH PAaCTBOPOB MOJIMMEPOB
C MX KOHUEHTPALMEN U MOJIEKYJSIPHOM MAaccOil pacTBOPEHHBIX MaKpOMOJIEKYJI.
KoH1ieHTprpOBaHHBIE pACTBOPHI MOJIUMEPOB.

9. PamukanpHas nonumepusanud. Mexanusm peakuuu. Kunetnueckue
3aKOHOMEpPHOCTH. KonaudyecTBEHHBIE MMOAXOABI K OLIEHKE CpPEJHEYHCIIOBOI
MOJIEKYJIIPHOM ~ MacCchl ~ TOJMMEPOB, OOpa3yloIIMXCs MPU  paguKaIbHON
MOJIMMEPU3ALUY.

10. Mexanusmbl oOOphIBa 1ENMM B  PAJUKAIBHOW MOJUMEPHU3ALINH.
Oco0OEHHOCTH paJUKAIbHOW TOJMMEPU3AlMK, MPOTEeKalomel 10 TriIyOoKux
KoHBepcui. I'enb-3pdekT.

11. Karnonnas nonumepuszanus. MexaHusMm peakunu. Kunetnueckue
3aKOHOMEpPHOCTH. KonudyecTBEHHBIE MOAXOABI K OLIEHKE CpPEJHEYHCIOBOMN
MOJIEKYJIIPHOI Macchl MOJMMEPOB, 00Pa3YIOLIUXCS IO KATHOHHOMY MEXAHHU3MY.

12. AnuonHasg mnonuMepuzanusa. Mexanusm peakuun. KuHetnueckue
3aKOHOMEpPHOCTH. KonudyecTBEHHBbIE MOAXOABI K OLIEHKE CpPEJHEYHCIIOBOMN
MOJIEKYJIIPHOM Macchl MOJMMEPOB, 00pa3yIOMIMXCS 0 aHUOHHOMY MEXaHU3MY C
O0OpBIBOM MaTepUATHLHOU 1IETTH.

13. ITlpoueccsl oOpwiBa U mepeaaud Iienu. BiusHue mnepenayu Lend Ha
MOJIEKYJIIPHYIO MacCy 00pa3yronIuxcs MOJIUMEPOB U CKOPOCTH MOJTUMEPHU3ALIUU.

14. JKuBymas nomumepusauus. Kpurepun mnpoueccoB  KUBYHIEH
nonumepusanuu. CKOpOoCTh KUBYILIEW MOJUMEpU3AlMd U MOJEKYJSpHas macca
oOpasyromuxcs noiaumepo. Pacnpenenenue Ilyaccona.

15. 3akOHOMEpPHOCTM HKBUMOJSPHON MOJUMKOHACHCAUMU. Y PaBHECHUE
Kaposzepca. Touka reneoOpa3oBaHus. YCIOBHS, HEOOXOIUMBIE ISl TOJYYCHUS
MOJINMEPOB IO PEAKIMAM MOJUKOHEHCALUU.

16. PaBHOBEeCHAas 1 HEpaBHOBECHAs MOJIMKOHJEHCAUsS. CBS3b KOHCTaHTHI
PaBHOBECHS U MaKCUMaJIbHON MOJICKYJISIPHON MacChl 00pa3yroIIUXCs MOJIUMEPHBIX
MPOIYKTOB. Y 1aJleHue HU3KOMOJEKYJISIPHOTO MPOJYKTa KaK CIOCcO0 yBEIUYECHUS
MOJIEKYJIIPHOM MacChl MOJMKOH/IEHCAIIMOHHBIX MTOJHUMEPOB.

17. KuHeTHka TOJIMKOHIEHCAIMM HA TMPUMEPE CHUHTE3a CIOKHBIX
nond(prpoB. BHemHMI KaTtanu3 U caMOKaTalM3upyeMoe 00pa30BaHHUE CIOMXKHBIX
oA (UPOB.

18. CriocoObI poBeIeHUS TOTMMEPU3AITUH.

19. CriocoObI ipoBeIeHUS TTOJTMKOHICHCAITHH.

20. TlomumepaHayiorMuHbIe TpeBpalieHus. PeakiuoHHas CHOCOOHOCTH
noJIMMepoB  (moiuMepHbie APHEKThI): AOCTYMHOCTh (DYHKIIMOHAIBHBIX TPYIII,
BIUSHAE  COCEMHMX  TPpyNn, KOH(POPMAIMOHHBIM,  KOH(PUTYPAIIMOHHBIH,
AIEKTPOCTATUYECKUM,  KOOIMEPATUBHBIA W HAAMOJIEKYJSAPHBIM 3 (EeKTHI.
[uxnuzamuss Tpu MOJMMEPAHAIIOTHYHBIX — TpeBpamieHusx. (OcoOeHHOCTH
MOJIMMEPaHaJIOTUYHBIX MPEBPAIICHUN TPEXMEPHBIX MTOJTUMEPOB.

21. Peakuum [eCTpyKUMM W CHIMBaHUS MakpoMmoiekyi. I[IpeBpaiienue
MOJIMMEPOB IIPU HAIPEBaHUU, OKUCJICHUU U ACHCTBUM U3TyUYCHUI.

22. PenakcallMOHHBIE COCTOSTHUSL aMOP(PHBIX MOJIMMEPOB.



23. @a30Bble COCTOSIHUS MNOJUMEPOB. OCOOEHHOCTH KPHUCTAILTU3ALMNU
MOJIMMEPOB.

24. TepmoMmexaHudeckas KpuBas aMOp(dHBIX MOIMMEpoB. Temmeparypa
CTEKJIOBaHMS W  TeMmepaTypa  TeKydecTH  moaumepoB.  OcoOeHHOCTH
TEPMOMEXAHUYECKUX KPUBBIX CHIUTHIX MOJTUMEPOB.

25. OcobeHHOCTH YIOPSIIOYESHHOTO COCTOSIHUS IIOJIMMEPOB.
Me3zomMopdHoe cocTostHue BemecTB. Kpuctammnaecknue momMephl
26.  Bs3koTekydee COCTOSIHME MOTUMEPOB. 3aKOH TEUEHUS TTOJMMEPOB.

1.4.10. KositonaHass Xumus

1. TloBepxHocTHOe u Mex(a3zHOe HATHKEHUE: TEPMOJUHAMUYECKOE
omnpejeneHue, GU3NIECKUid CMBICI, BIMSHUE MPUPOJIbI B3aUMOACHCTBYIONIMX (a3.
VYpapaenue ['n66ca-I"enpmrosnbiia.

2. Anpcopbmms. MeTton n306ITOUHBIX BeudunH [ m00ca. dyHmamMeHTaIBHOE
azcopOIMOHHOTO ypaBHeHUs ['n00ca u ero ananus. [loBepXxHOCTHAs aKTUBHOCTH;
MOBEPXHOCTHO-AKTUBHBIE U TOBEPXHOCTHO-UHAKTUBHBIC BEIIECTBRA.

3. Anresus, cMauMBaHHME U pacTekaHue. YpaBHeHue Jlrompe st paboThl
aare3un. Yroy cMmauMBaHus W ypaBHeHue IOHra. Ypasuenue [ronpe-IOnra ms
pabotsl aare3uu. Bnusnue ITAB Ha aare3uto um cmauuBanue. Pactekanue,
ko3¢ uireHT pacrekanus no ['apkuHcy.

4. IlpaBuno ¢a3 I[ubbca u AWCHEpCHOCTh. BrusHUEe KPUBU3HBI
MOBEPXHOCTH (AMCHEPCHOCTH) HA BHYTpeHHee JaBieHHe Ten. KanusuisipHbie
SBJICHUSL.

5. BrusHHe AMCHEPCHOCTH Ha TEPMOJMHAMHUYECKYIO PEaKIIMOHHYIO
CIIOCOOHOCTh. YpaBHEHUE KaNWUIIPHOUN KoHleHcauu KenbBuHA U €r0 aHaIH3. .

6. MeToapl TONYYEHUS JUCIIEPCHBIX CHUCTEM: JHUCIIEPTUPOBAHUE U
KOHJeHcanus. YpaBHeHue PeOunnepa 1isi paboThl JAUCTIEPIHUPOBAHUS. DHEPruUs
['u66ca o6pazoBaHus 3apobiiiia HOBOM (ha3bl MPY TOMOTEHHOW KOHJICHCAIUH; POJIb
NEePECHILLEHUS.

7. Kiaccudukanuss MexaHu3MoB ancopouuu. HM3orepma, wu3octepa,
W30IMMKHA ajacopOuuu. OHeprus B3aUMOJEWCTBUS aroMa ajacopdara ¢
MOBEPXHOCTHIO aJICOPOEHTA.

8. Monomonexynsipras aiacopobums. YpaBauenue ['enpu. Teopus
MOHOMOJIEKYJISIpHOH agcopOuuu JleHrMiopa. AHanu3 U30TEPMBbI aJICOPOIUH.

9. Teopus nonumonekymsipHoi agacopouuu bIT: ncxomHble MonoxeHus,
BBIBO/I YPABHEHHMS U30TE€PMBI U ero anain3. OnpeneneHue yieabHOl MOBEPXHOCTH
aJIcCOpOCHTOB, KaTaJIM3aTOPOB U JIp.

10. AncopOumsi Ha TOPUCTBIX ajacopOeHTax. Teopus KanuUISIPHON
KoHAeHcanuu. KanmuisipHO-KOHI€HCAUUMOHHBIN rucTepe3nc. PacueT n Ha3HaueHue
UHTErpaibHON U qudpepeHnnanbHoi KpUBBIX pacipenesaeHus oobeMa mop mo ux
pazmepam.

11. TlorenuuanbHas Tteopus ancopOumu IlomsHu. AICOpPOLMOHHBIN
NOTeHIMaN.  XapakTepucThuueckas  kpuBas  azacopouuu. TemmeparypHas
WHBApUAHTHOCTh U aPUHHOCTD XapaKTEePUCTUUECKUX KPUBBIX.



12. OcobGenHoctu  aicopOIMM HAa  MHUKPOIOPHUCTHIX  aIcOpOEHTaxX.
O6o0menHoe ypaBHeHue Teopun JlyOmHuHa (Teopus OOBEMHOTO 3aIOJIHCHUS
MUKpOIIOpP), YaCTHbIE CJlydyan »JTOro ypaBHeHUs (ypaBHeHue [[yOuHuHa-
PanymikeBuya).

13. Ocob6ennoctu aacopomuu [TAB Ha rpanwuie pasgena pacTBOp-BO3IYyX.
Bmusnue ctpoeHus moiiekyn [TAB Ha MOBEpXHOCTHYIO AKTMBHOCTBH (IPaBHIIO
Hwoxno - TpayGe). 3aBUCUMOCTh MOBEPXHOCTHOTO HATSKEHUSI PACTBOPOB OT
koHneHTparuu [1AB nipu cobmoaenun 3akona ['eHpu u ypaBHeHUs JIeHrMropa.

14. Cospemennass Tteopusi crtpoenus [JOC; ponp cnenudpuyeckoin
agcopoumu, nepesapsaka noepxuoctu. [Ipumepst obpazoanus [13C. Ctpoenue
mutesuibl (hopmyist 13C).

15. DNeKTpOKMHETHYECKUE SABJICHUS. DIECKTPOKUHETUYECKHM MOTEHIIHAL.
VYpaBHenue CMOIYyXOBCKOTO ISl 3JIE€KTpoocMoca U anekTpodopesa. DpdekTol, He
YUUTHIBa€Mble ypaBHEHHEM (CMOIIYXOBCKOTO (IMOBEPXHOCTHASI TMPOBOAMMOCTb,
ANEKTPOHOPETUYECKOE TOPMOKEHHUE, PEIIaKCAIUOHHBIN (D PEKT).

16. JlmopunpHbie mucnepcHbIe cUCTeMbl. Kiaccumdukamms u oOmas
xapaktepuctuka I[TAB.  Kputuueckas KOHIIEHTpalus MHUIIEII000pa30BaHuUsl,
ctpoenue muiemwn [IAB B BOIHBIX M yINIEBOJOPOAHBIX cpenax. llomumopdusm
muties1. Comoounuzanusa. O0aacTi NPUMEHEHUS MUIIEIUISIPHBIX CUCTEM.

17. Teopus arperatuBHoil yctoiuuBoctu JJIDO. PacknuHuBaromee
JABJIICHUE W €ro CoCTaBsiomMe. Pacdyer MOTEHUHMANBHBIX KPUBBIX MMAPHOTO
B3aMMO/ICHCTBUS YaCTUIL; TOTEHIUMAIbHBIE KPUBBIE JIJI1 arPETAaTHBHO YCTOWYMBOW U
HEYyCTOWYMBOM JUCIIEPCHBIX CUCTEM.

18. Peosornueckuii MeTOJ HUCCIENOBaHUS CTPYKTYp B JHCIEPCHBIX
cuctemMax. OCHOBHBIE IOHATUS M AKCHUOMBI peojioruu. Peosiormueckue monenu
uneanbHbix Ten (Mmomenmu ['yka, Herotona, Cen-Benana-Kynona). Mertoms
U3MEPEHHUSI BI3KOCTH.

1.4.13. Pagnoxummus

I. Yro Takoe pammoxumus. llepeumcnaute M KpaTko omucarb 4 pasznena
PaAOXUMUHU.

2. OTnnuMe paJuOXUMHAH OT PAAUALIMOHHON XUMHH.

3. Tpu 0COOEHHOCTH PaIUOXUMHUHU, U3 KOTOPHIX BHITEKAET HEOOXOAMMOCTh
paboThI C MAJIBIMU KOHLIEHTPALMUSIMU PaAUOHYKIIUIOB.

4. IlepeuucnauTh  CJIOXKHOCTH, BO3HHUKawlue 1mpu  pabore ¢
MUKPOKOHLIEHTPALUAMU PAIHOHYKIUIOB.

5. Uto Takoe COOCaXXJIECHHE PAJAHOAKTUBHBIX >JIEMEHTOB? MeXaHU3MBbI
IIPOLIECCA COOCAKICHUS.

6. IlepeuncnauTh U JaTh XapaKTEPUCTUKY TPEM BHJIaM HOCHUTENEH (YTO 3TO
Takoe, 00JJaCTU MPUMEHEHHUS, HEIOCTaTKH ).

7. Uro Takoe cokpuctammmzauusa?  llepeuncnuTe  4Werelpe  BUAA
COKPHUCTAITU3ALNH U UX OCOOEHHOCTH.

8. ITlompobHO omucath HU3OMOP(DHYIO COKpHUCTAUIM3AIUI0 (YTO TaKoe
M30MOpP(HBIE BEUIECTBA, JIJISl YETO UCHOJIb3YETCs N30MOp(HAas COKpUCTAIIU3AIMS,



rpaHUlla CMeIIUBaeMoCTH, BenuunHa D (kosdduimenta xkpuctamiuzanuu) s
U30MOP(HBIX BELIECTB).

9. IlompoOHO omucaTh H3OAUMOP(PHYIO COKpUCTALIM3AIMIO (TpaHUla
CMEIIMBAEMOCTH ).

10. TlompobHOo omwmcate oOpazoBaHue KpuCTaUioB [pumma (TpaHuia
CMEIIMBAEMOCTH ).

11. IlogpoOHO omucaTh aHOMAaJbHO-CMEIIAHHBIE KPUCTAUIBI (IJI1 YEro
UCIIOJIB3YIOTCS, TPAHUIIa CMEIIIMBAEMOCTH ).

12. 3akoH pacmpeneneHUE BellecTBa MEXAY JIBYMS HECMEUIMBAIOIIUMHUCS
dazamu. YcnoBusi CHpaBeJIMBOCTU 3aKoHa pachpeneneHus. s kakux ¢as
CIPaBEJIMB JIAHHBII 3aKOH.

13. Onucath MyTH AOCTUXKEHHUS PABHOBECHS MO XJIOMUHY C TrpaduKkoM
JOCTHKEHUsI paBHOBecHs. J{nst kakux ¢a3 ObUIO MOATBEPIKICHO JIEWCTBHE 3aKOHA
pacnpeneneHusl.

14. BeiBox ypaBHEHUS XJIOTIMHA.

15. BriBoa nuHeiHOTO 3akoHa pacnpeaenenus (I'ennepcona — Kpeueka).

16. BeiBog norapudmudeckoro 3akoHa pacrnpenenenus (Jépuepa-I'ockunca).

17. BeiBoA ypaBHEHUS IEPBUYHON OOMEHHOM aIcCOPOLIMH.

18. BbiBoA ypaBHEHUS IEPBUYHON OOMEHHOM aACOPOIIMH C UCTIOIb30BAHUEM
BeNUYUHBI [ (4rcIo rpaMM-HOHOB KOMITOHEHTA Ha €IMHMILY TOBEPXHOCTU OCA/IKA)
Y CBA3b €0 C ypaBHEHHEM [ eHpH.

19. Knaccudukarus npoieccoB aacopOIuu Ha MoJIpHbIX Kpuctamiax A.IL
Patuepa. IlepBuunas oOMeHHast ajcopOuus (onpeseneHne, 0COOCHHOCTH, KaKue
MOHBI MOTYT ydacTBOBaTh). Kak o0o3HauaeTcss M uyeMy paBeH Kod3(duuueHt
ajicopoIuu.

20. IlepBuunas  moTeHIMaANOOpa3yromas  aacopOorus  (MPUUUHBI
BO3HMKHOBEHUS, CYILIHOCTh, ypaBHeHue HepHcta).

21. BropuuHas oOMeHHas afcopOuus. /[Ba kauecTBeHHbIX mosioxeHus: A.IL.
PatnHepa 151 KOJIMYECTBEHHOTO OMMCAHUSI BTOPUYHOU OOMEHHOMU aJIcopOIInu.

22. IlpoaHanu3upoBaTh pas3iuuHble (HAKTOPhI, BIUSIONIME HA BEIUUYUHY
BTOPUYHOI 0OMEeHHOM aacopOiuu (kodPphUireHT aacopOIun).

23. Apcopbumss Ha crekie W OyMaxHBIX (QuibTpax (MEXaHU3M
BO3HMKHOBEHUS U MEpbI OOPHOBI).

24. Meronpl pa3rpaHUYEHUs] PA3IMYHBIX MEXAaHHU3MOB COOCAXICHHUS
(cokpucTamIM3auy 1 aAcopOIHK, PA3TMYHBIX MEXaHU3MOB aJICOPOITUN).

25. HctuHHBIE U TICEBAOKOJUIOUIBI (pa3Mepbl, MPUUYUHBI 0Opa30BaHUS).
CBoiicTBa paJvOKOJJIONJIOB, UCHOJb3yeMble ISl M3Y4YE€HHUS HMX 0Opa3oBaHUs B
pacTBopax.

26. N3yuenue nuanusa (yCTpOUCTBO SUYCUKU, TPUHIIUIT JEUCTBUS, ypaBHEHUE
OTpeENICHHS MPOLEHTA KOJUIOMA000pa30BaAHMS).

27. Metop ynbTpaduiabTpali U UEHTPUPYTrupoBaHusi (IPUHIUN JEHCTBUSA,
YpaBHEHHUS OMPEICIICHHS MPOLICHTa KOJUIOU1000pa30BaHus ).

28. Aspozonu (ompenesieHne, pa3Mepbl, €CTECTBEHHbIE W HCKYCCTBEHHBIC
panuoaspo3osin). Mepbl 00prOBI C 00pa3oBaHHEM a’po30Jie B JlabopaTopuu
PaINOXUMUHU.



29. Yro Takoe U30TOMHbINA OOMEH. Y paBHEHUE U30TOMMHOTO OOMEHa.

30. OcHOBHBIE 3aKOHOMEPHOCTH U30TOITHOTO 0OMEHA B HJI€aIbHON 3aKPHITON
CUCTEME MPHU MOCTOSHHBIX TEMIIEPATYPE U JaBICHUU.

31. VYpaBuenue K (koHCTaHThl) M30TOMHOrO OOMeHa. 3HaueHue K mpu
U7eaIbHOM U30TOMTHOM OOMEHE.

32. MexaHu3Mbl TOMOTEHHOTO HW30TOMHOTO oOMeHa. Ponb w30TOMHOTO
oOMeHa B paJMOXHUMUM.

33. 3HayeHuE PIEKTPOXUMUYECKUX SIBIICHUN B PAIHOXUMHH.

34. TpyaHoctu mpu paboTe C paAUOAKTUBHBIMM BEIIECTBAMU B
ANEKTPOXUMUMU.

35. TlonHoe u cokpanieHHoe ypaBHeHWe HepHcta. IIpu kakux ycinoBHsX
MOJIYy4YaeTCsl COKPAIIEHHOE YPaBHEHUE.

36. Kakue BOmpochl BO3HMKAIOT B paJUOXUMUU C HCIHOJIB30BAHHEM
COKpalIeHHOro ypaBHeHUs HepHcra.

37. OnpeneneHus HIEKTPOJHOTO MOTEHIHATIA B  MAKpPOCHUCTEMAX.
CraTtnueckuii METO/I.

38. OmnpeneneHus HAEKTPOJHOTO MOTEHUHATIA B  MAKpPOCHUCTEMAX.
JIMHAMMYeCKUI METO,.

39. TloueMy «KIIACCUYECKHE» METOIBI ONPEACIICHUS AJIEKTPOAHOTO
MOTEHIMAJIa JJIsi MaKpPOKOHIIGHTpAlMi HE MPUTOAHBI Uil  pabOThl ¢
PaIMOAKTUBHBIMU BEUIECTBAMHU (CTATUYECKOTO U JMHAMHYECKOTO).

40. Omnucate Tr1paduxk B KOOpAWMHATAX TMOTEHIMAT - W3MCHECHHE
PAIMOAKTUBHOCTH DJEKTPOJa B CAMHMUIYY BpeMeHH ( JJIE MHKPO- H
MaKpOKOHIEHTPALU).

7. Pexomenayemas qureparypa AJsi NOATOTOBKH K BCTYNMTEJIbHOMY
UCTIBITAHUIO

1.4.1. Heopranuueckasi XuMust

1. TperbsixoB 1O.J[., Mapteinenko JIL.U., I'puropreB A.H., [uBamze A.1O.

Heoprannueckas xumus. M.: Xumus, 2001. 1. 1, 2.

2. Kapanetssan M.X., Ipakun C.W. OGmiast u Heopranudeckasi Xumusi. M.:
Xumus. 2001.

3. I'punByn H., Opamo A. Xumusa Dnementos. M.: BUHOM. 2008. 1. 1,2.

4, lesenvkoB A.B., Hpo3noB A.A., Tamm M.E. Heoprannueckas xumus.
VYyeOnuk. — M.: JIaboparopust 3Hanui, 2021.

1.4.2. AHAaJIUTHYECKASI XUMHUSA
1. Aganmutnyeckas xumusa. B 3 1. T.1. Xumnueckue metons! ananusa / [lon

pea. npod. A.A, Nmenko.- M.: ©UIMATIINUT, 2019 -456 c.

2. Araniutnueckas xumud. B 3 1. T.2. IHCTpyMeHTanbHbIE METOIbI AHAJIN3A.
UYacts 1 / [lox pen. mpod. A.A, Umenko.- M.: ®DUZMATIIUT, 2019 -472 c.

3. Ananutnyeckas xumus. B 3 1. T.3. IHCTpyMeHTaIbHbIE METO/IbI AaHAIH3A.
Yacrts 2 / [oa pen. [Ipod. A.A, Umenko.- M.: DUSMATIINUT, 2020 -505 c.



3. byanukos I'.K., Kapmosa JI.A., Bepunaun B.M. MeToabl U 1OCTHXEHUS
COBPEMEHHOW aHATUTUYECKON XUMUU. YueOHUK 1715 By30B. - M.: Jlanp, 2020 - 588
C.

4. M. Otto. CoBpeMEeHHBIC METO bl aHATUTHYECKOU XuMuu. M.: TexHnocdepa.
2003. T.1. -412 c.

5. M. Otto. CoBpeMeHHbIE METOAbI aHATUTHYEeCKOM xumuu. M.: TexHocdepa.
2004. T.2. -281 c.

6. Ananutuueckast xumusi [Ipo6nemst u noaxonsl. / [lox pen. P. Kenbnepa,
K.-M. Mepme, M. Orro, I''M. Bunmepa. M.: Mup, «ACT».2004. T.1. — 608 c.

7. Ananutuueckas xumusi IIpobnemsl u mogxossl. / [lox pen. P. Kenbnepa,
K.-M. Mepme, M. Orro, I''M. Bunmepa. M.: Mup, «ACT».2004. T.2. — 728 c.

8. H0.A .Kapnos, A.Il.CaBoctun. MeTo161 mpo000TOOpa U TPOOOIIOATOTOBKH.
M.: bunowm. JIaboparopus 3nannii.2003. 243c.

1.4.3. Opranuyeckasi XuMusi

1. TpaBens B.®. Oprannueckas xumus. T. 1. — M. : bunom. Jlaboparopus
3HaHuii, 2013. — 368 c.

2. Tpasenp B.®. Opranuyeckas xumus. T. 2. — M. : bunom. Jlaboparopus
3Hanui, 2013. — 520 c.

3. TpaBenp B.®. Opranuyeckas xumus. T. 3. — M. : bunom. Jlaboparopus
3Hanui, 2013. — 392 c.

4. Tpasens B.D., llekotuxun A.E. [IpakTukym 1o opraHu4ecKoi XuMuu. —
M.: bunowm. JIaboparopus 3uanuii, 2014. — 592 c.

1.4.4. ®dusnyeckass Xumus

1. Bumnuskos A.B., Kuzum H.®. ®usnueckas xumust. M.: Xumus, 2012, 840 c.

2.Ctpombepr A.I'., Cemuenko JI.I1. ®usnueckas xumus. M.: Boicias mikoia,
2009, 479 c.

3. Kynmpsmor W.B., KapernukoB ['.C. COopHUK mnpuMepoB H 3adad IO
dbusndeckoit xumuu. -M.: Beicmias mkomna, 1991. -527 c.

4. duznyeckas xumust / [lox pexn. K.C. Kpacnosa. -M.: Beicur. mikona, 1995, T.1.
-512 c.

5. denucoB E. T., Capkucos O. M., JIuxtenmrein I'. 1. XuMudeckasi KHHETHKA.
M.: Xumus. 2000.

6. Omanyane H. M., Knoppe . I'. Kypc xumnueckoi kunetuku. M.: Beicias
mkoJa. 1984.

7. CrenanoB H. ®@. KBanToBass MexaHuka W KBaHTOBas xumus. M.: Mup, 1U3a-
Bo MI'VY. 2001.

1.4.7. BoicokoMoJIeKYJISIPHbIE COeIUHEHU S

1. Kupees B.B. Bricokomosnekynsipabie coequHenus B 2 4. Yacte 1. M.:
FOpaiit. 2022, 365 c.
2. Kupees B.B. Bricokomonekynsipabie coequnenus B 2 4. Yacte 2. M.:

FOpaiit. 2022, 243 c.



1.4.10. KosstouaHasi XumMus

1. ®pomnos 10.I". Kypc xomnmounnnoit xumuu [Teker]: Yuebnuk / @posnos
IOI. -M.: 000 TU] «Anbsac», 2009. - 464 c.

2. HazapoB B.B. Kommoummgnas xumwmsi [Tekct]: ydeOHOe mocobue /
Hazapos B.B. -. M.: «/leJIu mumrocy, 2015. — 250 c.

3. Komnmounnas xumwus. I[lpaktukym u 3amaunuk  [Tekcrt]: yueOGHOE
nocobue / Ilox pen. B.B. Hazaposa u A.C. I'poackoro. - CII0.: M3narenbcTBO
«JIanbpy, 2022. - 436 c.

4, I'ponckuit A.C. OCHOBHBIC TTOHATHS U YPaBHEHUS KOJUIOWTHON XUMHUU
[Tekcr] : yue6noe mocobue / I'ponckuit A.C. u ap.. - M.: PXTY um. J.H.
Menneneena, 2013. — 40 c.

1.4.13. Pagnoxumus

OcHosHas tumepamypa

1. Hedenos B.J., Texcrep E.H., ToponoBa M.A. Paguoxumus. M.: Beicias
mkona. 1987. 272 c.

2. Paguoxumus : 1abopaToOpHBIN MpakTUKyM: ydeOHoe mocobue / TromuHa
E.A., O6pyunkoB A.B., Oukun A.B. M. : PXTY um. JI.1. Menneneena, 2019. 96 c.

3. Xumusl paguoHyKIUWIOB : ydeOHoe mocobue / B. M. Temuc, 3. IL
MaromenoekoB, A. B. Oukun. M. : PXTY um. .. Mengencena, 2014. 143 c.

Jlononnumenvras numepamypa

1. HecmesnoB A..H. Paguoxumusa. M. Xumus. 1972, 591 c.

2. Ouxkun A.B., baGaes H.C., Maromendexos O.II. Bpenenue B
paarosKosoruto. YueoHoe nmocodue st By30B. M.: U3nAT, 2003 200 c.

3. A. B. Oukun, E. A. Tronuna. JJabopaTtopHbIii NPaKTUKYM MO PaAHOXUMUU:
yue6. mocodue. M. : PXTY um. JI. U. Menaeneera, 2009. 64 c.

4. PyKOBOACTBO K MPAKTUYECKUM 3aHATUAM N0 paguoxumun./ [lox pen. AH.
H. HecmesinoBa. M. Xumus. 1980. 320 c.

5. Oukun A. B., Cemenuxun A. M., Twnuna E. A.. JlaGopatopHblit
MPaKTUKYM MO pagnodkonoruu: yued. mocooue. M.: PXTY um. /1. 1. Menneneesa,
2009. 60 c.

6. boesa O.A. IlpumeHnenue u30TONOB B  (UBHUKO-XUMHUECKUX
uccienoBanusx: yueo. mocooue. M.: PXTVY uwm. JI. . Menneneesa, 2013. 139 c.



