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1. Kparkoe onncanue nporpaMmmesl.

[IporpaMma BCTYNMUTENBHOTO HMCHBITAaHUS pa3padoTaHa B COOTBETCTBUM C TpeOOBAHMUSIMU
JnecTByonMX — (efepadbHbIX  TOCYIaPCTBEHHBIX  OOpa30BaTENbHBIX  CTAHIAPTOB  BBICIIETO
obpazoBanus (PI'OC BO) 04.04.01 Xumus, 04.04.02 Xumus, ¢usznka 1 MEXaHUKAa MaTEepPHAIOB U
04.05.01 ®ynnameHnTanpHas U NpUKIAIHAS XUMUS

[IporpaMMa BCTYNHMTENBHOTO HCHBITaHUS pa3paboTaHa [UIsi MPOBEACHHS KOHKYPCHOTO
orOopa aOWUTYypHEHTOB, B paMKax YKPYIIHEHHON TpYIIbl Hay4yHBIX cHenuainbHocTel: 1.4.
XuMHUECKUe HayKd Ha (hakylIbTeTe HayK O MaTepualiax, INIAHUPYIOIUX 00y4eHHUE IO CIEAYIOUINM
mporpaMMaM  BbICHIEro 00pa3oBaHHs- MpPOrpaMMaM [OATOTOBKM HAy4YHBIX H Hay4YHO-
nenarornyeckux kaapos B acnupantype: 109-01-00-141-xn, 109-01-00-142-x1, 109-01-00-144-xH,
109-01-00-146-xn, 109-01-00-1413-x1, 109-01-00-1415-xH.

BerynurensHoe ucnibITaHUE B ACIUPAHTYPY BKIIIOYAET B c€0s1 TPU MOCIEI0BATEIbHBIX JTarla.
[TpoBeneHue 3TaoB MOXKET OBITH OPraHU30BAaHO KaK B TEUEHUE OHOTO JHSI, TaK U pacHpeaeseHo Ha
HECKOJIbKO THEH — B COOTBETCTBUU C YTBEP>KIEHHBIM PACIIUCAHUEM.

Cpok mpoBeleHHs BCTYMUTEIBHOTO WCHBITAaHUS ONpPEACNseTcs IMpaBWIaMH TpuemMa B
ACIUPAHTYPY.

B nporpamme omnucansl (QOpMbl TNPOBENEHUS KaKIOTO JTara, HX COAEpKATeIbHOE
HAIlOJIHEHHE, CIIMCOK PEKOMEHTyeMO JINTEPATYPhI, a TAK)KE METOJMKA OIICHUBAHUS PE3yJIbTaTOB.

2. Kputepuu ycnenmHocTu npoxo:kaeHus 3TANOB U BCTYNUTEILHOI0 HCIILITAHUS B 1€J10M.
3a BCTYNHUTEIHHOE HCIIBITAHNE B CyMME MOXKET ObITh HaOpaHo 25 6ayioB, U3 HUX:

- 3a miepBbIii oTamn 10 6amios;

- 3a BTOpoi#i 3tan 10 6amios;

- 3a TPETHM 3Tan S5 6aIIIOB.

[IpoxokaeHre BCTYMUTENBHOTO MCIBITAHUS CUYUTAETCS YCIEIHIHBbIM, €CId aOUTypueHT
HaOpas B cymMMe He MeHee 16 0anos.

ITpoxoxieHHe Kax/10ro Tara CYUTAETCS YCIEIIHbIM, €CIIM a0UTYpUEHT Habpas He MeHee:

- 6 6aJIJIOB Ha MEPBOM JTarlle;
- 7 6aJ17I0B HA BTOPOM ITarie;
- 3 GaJIJIOB Ha TPEThEM ATarle

Jnsi aOUTypUEHTOB, Yy4YacTBOBABIIMX B KOHKypCE€ HAydHOTO MOPTQOINO, HEHCTBYET
clleflylollee MpaBWIO: MOOEeTUTeNh KOHKYpca IMOJIydyaeT MaKCHMAalbHbIM 0ajul 3a BCTYHMUTEIbHOE
UCTIBITAaHKE B LIEJIOM (BCE TPH 3Tarna); Npu3Ep KOHKypca MOoTydaeT MaKCUMasbHbBIN Oalll 3a mepBblit
ATaIl UCTIBITAHMS, 3aTEM €ro OTBET Ha 2-M JTare OLIEHUBAETCS MO OOBIYHBIM KPUTEPHSIM B paMKax
oOrmiel IIKajbl; B Cllyyae YCIEUIHOTO NMPOXOXKACHHUS 2 3Tama MCIBITaHUs, 3a 3 3Tan a0UTypUEeHT
TaKXKe MoJydaeT MaKCUMAJIbHBIN Oasnt.

3. MecTo npoBeeHHs1 BCTYNUTEJIbHOIO HCNbITAaHUsA: MockBa, yauna JIeHuHckue ropsl 1.1,
ctp. 3, a.1, crp. 40, 1. 1, ctp.10, .1, ctp. 11B, a.1, ctp. 73, .1, cTp. 52.
4. ®opma npoBeeHUsI U COIEPKAHNE ITANOB BCTYNUTEILHOT0 HCTIBITAHUS.
Jran 1. Pedepat no reme HayuyHOU pabOTHI B aCIUpaHType.
dopma mpoBeneHHs: TEPBHYHOE OSKCIEPTHOE OIEHWUBaHWE pedepara MPOBOAUTCS

IK3aMEHAIIMOHHOW KOMUCCHEH 0e3 yJacTHus aOMTypHEeHTa, Ha OCHOBAaHUU JOKYMEHTOB (pedepata u
OT3bIBa TIPEAIOIAraeMOro HAyYHOTO PYKOBOAMTEIS), HPEIOCTABIECHHBIX B MOMEHT MOJa4H
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JOKYMCHTOB.
Bo BpEMA OYHOM YacTH dTalla YWiICHBI KOMUCCUH MOTYT 3a4aTb YCTHBIC BOIIPOCHI IIO TEME

pedepara ans OLIGHWBAHWS KOMIIETCHIIMN aOWTypuUeHTa B MPEANoiaracMoi o0JacTH Hay4IHOU
paboThI B aclIpaHType.
Copepxanwe dTana: pedepar Mo3BoJsieT MOHATH OCHOBHBIC 33]]a91 U TIEPCIIEKTUBBI Pa3BUTHS

TeMbl Oyayliel nuccepTalnoHHON paboTel. PedepaT BKIItOUaET TUTYNBHBIN JHCT, COAEPKATEIHHYIO
4acThb, BBIBOJBl M CIHCOK HCHOJb3yeMod mutepaTtypel (oT 5 g0 10 wnHambonee 3HAYMMBIX
ucTouHUKOB). CozmeprkaTenbHas yacTh pedepara BKIIOUACT CICIYIOIIUE Pa3/IeIIbl:

— KpaTKUi aHAJIM3 U3BECTHBIX B HACTOsIIee BpeMs (pakToB B oOsiacTu nccaenaoanus (He 6omee 1500
CJIOB;

— 1enb ¥ 3a1aun (He 6osee 250 ciioB);

— METOJbI, KOTOpbI€ NPENoJiaraeTcs HCIOIb30BaTh IPH BBIIOJHEHUM JUCCEPTAlMM U HUX
NPUMEHUMOCTb K ITOCTaBJICHHBIM 3a7adam (He 6omnee 500 cioB);

— okxuaeMast HoBu3Ha (He 6omee 150 cioB);

— aKTYaJIbHOCTh ¥ MPaKTHYECKast/TeopeTHIecKas 3HaunMocTh (He 6onee 200 coB);

— COOTBETCTBHE MACMOPTY ClieuanbHOCTH (He 6osee 150 ciioB).

K pedepary mpunaraercst oT3bIB MpeArnoigaraeMoro pykopoauTtens. B or3siBe k pedepary
IpelIoyiaraéMblii Hay4HbI PYKOBOAMTENb [A€T XapaKTEPUCTHUKY pPaOOTbl U PEKOMEHIYEMYIO
OILICHKY, KOTOpasi MOXET OBbITh MPUHSATA WM U3MEHEHA SK3aMEHAIIMOHHOW KOMHUCCHEH, B TOM YHCIIe
B Clly4ae OOHapy>KEHUsS UCIOJb30BaHUS MCKYCCTBEHHOI'O MHTEJUIEKTAa WM OPUTMHAIBHOCTH MEHEE
75% 10 pe3ynbTaTaMm NpOBEPKHU B cucTeMe «AHTuraruar. BY3».

@DOH[I OLIEHOYHBIX CPEACTB NMPUBEACH B MPHIOKEHUH 1.

Irtan 2. OTBET Ha JIBa TEOPETHUECKUX BOMPOCA.
dopma mpoBeleHU: dTal MPOBOJUTCS OYHO, B YCTHOM (opme, MO 3K3aMEHAIMOHHBIM

Ouieram, U COCTOUT U3 2-X BOTIPOCOB.

AOWUTYpUEHTY TpeJiaraeTcsi JBa BOINPOCa, OTOOPAHHBIX W3 MIMPOKOTO Kpyra TeM,
OXBaTHIBAIONIMX (DYHAMECHTAIBHBIC TOJIOKEHUSI U COBPEMEHHBIC MPOOJIEMbI BHIOPAHHON HAyYHOMN
obJacTu.

Copep:kaHue dTana; JaHHBIA dTal MpeanoiaraeT MPoBepKy 3HAHUMN M0 KIFOYEBBIM acleKTaM

BbIOpaHHOW Hay4yHOM oOnactu. IIpuMepHBIE TEMbl TEOPETHUECKUX BOIPOCOB OMPEEISIOTCS
[IpOrpaMMOM  aCIMPaHTypbl, Ha KOTOPYIO MOCTYNAKOLIUKA CHACT BCTYNMUTEIBHBIA DJK3aMEH
(ITpunoxenwue 2).

@DOH/1 OLICHOYHBIX CPEACTB NIPUBEACH B IPUIIOKEHUN 1.

Jran 3. OneHka ypoBHS T'OTOBHOCTM K HAay4YHOM KOMMYHHUKAIlMM Ha WHOCTPAHHOM SI3bIKE
(aHrIMICKMIT)
dopma npoBeIeHNs: OYHO, B YCTHON M MUCbMEHHOH (popmax.

ConeprxkaHue dramna;

1. TIucbMeHHBII MepeBoJl CO CIOBapeM OPUTHMHAIBLHOTO HAYYHOTO TEKCTa MO CHEIHaTbHOCTH C
AHTJIMICKOTO sA3bIKa Ha pycckuil. Mcrmonb30BaHue 3JIEKTPOHHBIX clloBapeil He jomyckaercs. Oobem
tekcTa 1500 meyaTHBIX 3HAKOB, BpeMs BBINOJHEHUS — 30 MUHYT.

2. YCTHOE WU3JIOKEHHE COJAEp)KaHUS HAayyHO-TOMYJSIPHOTO TeKcTa Oe3 ciioBaps Ha aHIJIHICKOM
s3bike. O0beM TekcTa 1500 meyaTHbIX 3HAKOB, BpeMs Ha MOATOTOBKY 5 — 7 MUHYT.



3. YcTHas Gecena ¢ HK3aMEHATOPOM Ha aHTIIMHCKOM SI3BIKE 110 TEME HayYHOU JIeaTeIbHOCTH. Bpems
BBIMIOJIHEHUS] — He Oojiee 5 MHHYT. DK3aMEHAaTOp 3a/JaeT BONPOCHl U BBICIYIIMBAET OTBETHI
MOCTYMAIOLIETO.

@DOH/ OLIEHOYHBIX CPEACTB NMPUBEACH B MPHIOKEHUH 1.




Mpuioxkenue 1
@DoH/1 OLIEHOYHBIX CPEACTB

IIxaja oneHuBanus trana 1.

Pedepar mo Teme HaydHOH pabOTHl B acIUpaHType OJKEH COOTBETCTBOBATH CJEIYIOIIUM
KPUTEPHSIM.
1. Lens 1 3anaun Hay4HOU paboThI c(HhOPMYIHMPOBAHBI YETKO;
2. TlocraBneHHbIe 3aaydl HAYYHOH pabOThI COOTBETCTBYIOT LIEIH, HMOCTYHAIOMIMKA MOXXET YETKO
c(OpMyYIHPOBATH UX B3aUMOCBS3b;
3. IlpoBeneH ananu3 HanboJIee 3HAYMMBIX H3BECTHBIX B HacTOsIIee BpeMs (PaKTOB IO TeME HayqYHOU
paboThl, OCTynaroIuil cBOOOAHO BiaseeT (pakTaMH B MpeANosiaraeMoi o01acT HayqHOH paOoThl
B aCIIUPAHTYpE;
4. AHanu3 M3BECTHBIX B HACTOsIIee BpeMsi (aKkTOB COOTBETCTBYET LEIM M 3a/JadaM Hay4YHOH
paboThI, TO3BOJISIET CYAUTh O HOBU3HE, aKTYaJIbHOCTH M MPAKTUUECKUI/TEOPETUUECKON 3HAUMMOCTH
Hay4yHOU paOOThl B aCIIUPAHTYypPE, MOCTYNAOIINNA MOKET YETKO CPOPMYIUPOBATH UX B3aUMOCBSI3b;
5. Metoapl, KOTOpbIE MpeNnoaracTcs HCIONb30BaTh IPU BBINOJHEHUMM HAaydHOW paboThl B
aclMpaHType, COIVIaCylOTCsA C LENbI0 M 3aJadyaMH, HOCTYNAlOIIMNA OPUEHTHPYETCS B METO/Aax B
IpeJIoiaraeMoi 001acTH HaydyHOU paboThI B aCITUPAHTYpE;
6. UeTko copMynupoBaHa HOBU3HA HAYYHOU pabOTHI B aCIIUPAHTYPE;
7. HeTko copMyIHpOBaHa aKTYaIbHOCTh HAYYHOU pabOThI B aCHHPAHTYPE;
8. Uerko cQopMynIHpOBaHbl IpPAaKTHYECKas/TEOpPEeTHUECKass 3HAUMMOCTh HaydyHOM palOoThl B
aclupaHType;
9. Yerko chopMyIHPOBAHO COOTBETCTBHE TEMATHKH HAayYHOH PabOTHI B aCHHpPAHTYpE MACIOPTy
BbIOPaHHOW MOCTYNAIOMIUM CIELUATbHOCTH;
10. Bce ykazanusbie B pedepare HCTOYHUKH PEICBAHTHBI.

DK3aMeHaI[MOHHAasi KOMUCCHSI TPOBOJIUT 3KCIEPTHYIO OLEHKY pedepara, KOTOpast 3aBUCUT OT

TOT'0, HACKOJIBKO pedepar COOTBETCTBYET YKa3aHHBIM BBIILIE KPUTEPUSIM.

0 | Her pedepara, TekcT creHepupoBaH C HCIIOJIB30BAaHHEM HCKYCCTBEHHOTO
MHTEJUIEKTA, NPOLEHT OPUTMHAIBHOCTU IIOCJIE IIPOBEPKH B CHCTEME
«AHntumaruat. BY3» auxe 75%.
1 | Pedepar no Teme HayuHOI paOOTHI B acnupaHType cooTBercTByeT 1 u3 10
MuHUManbHbINA KPUTEPHUEB.
YPOBEHb 2 | Pedepar mo Teme HayuHOI pabOTHI B acUpaHType cOOTBETCTBYeET 2 u3 10
KpUTEPUEB.
3 | Pedepar no Teme HayuHOI pabOTHI B acupaHType cooTBeTcTBYET 3 u3 10
. KpUTEPUEB.
Husknii ypoBeHb -
4 | Pedepar mo Teme Hay4yHOI pabOThI B acupaHType cooTBeTcTBYeT 4 u3 10
KpUTEPUEB.
5 | Pedepar mo Teme HaydHOM pabOTHI B aCIUPAHTYpPE COOTBETCTBYET S5 u3 10
Cpennuit KpUTEPUEB.
YpOBEHBb 6 | Pedepar no Teme HayuHOI pabOTHI B acupaHType coOTBeTCTBYeT 6 u3 10
KpUTEPUEB.




JlocraTounsbIit
YpOBEHb

Pedepar nmo teme HayyHOH paboOTHl B acMpaHType cOOTBETCTBYeT 7 n3 10
KPHUTEPHUECB.

Pedepar mo Teme HayyHOH paboTHl B acnupaHType cooTBeTCTBYET 8 13 10
KPHUTEPUEB.

Bricokuii
YPOBEHb

Pedepar mo Teme HaydHOU pabOTHI B aCMPAHTYpe COOTBETCTBYET 9 u3 10
KPUTEPHUEB.
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Pedepar mo Teme HaydHOM pabOTHI B aCIUPAHTYPE COOTBETCTBYET BeeM 10
KPUTEPUSIM.

nin

[Tobemutens wnu npusep Konkypca noprdonno mno ykpymHEeHHOU rpyrre
cnenuanpHocted 1.4 Xumuueckue Hayku B TroJy  IPOBEIEHUS
BCTYNHUTEIBHOTO UCTIBITAHUS




IIIkana oneHuBaHua dTana 2

Her orBera HM Ha OOVH U3 TCOPETUUCCKHUX BOITPOCOB.

MuHUMaNbHBIN YPOBEHD
3HAHUM

OTCcyTCTBYET OTBET Ha OJIMH U3 ABYX 3aJaHHBIX TEOPETHUUECKUX
BOIIPOCOB, (parMEHTApHBIM OTBET Ha BTOPOM TEOPETHUYECKUU
BOIIPOC, HECIOCOOHOCTh K aHajJu3y U COMOCTaBJICHHIO
CBEJCHMM U3 pa3IM4HbIX Pa3AeyiOB IPOTrPaMMBbl.

@parMeHTapHble OTBEThl Ha JBa 3aJaHHBIX TEOPETUYECKHUX
BOIIPOCOB, WJIM OTCYTCTBHE OTBETa Ha OJUH W3 JBYX
TEOPETUYECKUX BOIPOCOB M HEIOJHBIA OTBET Ha BTOPOU
TEOPETUYECKHI BOMPOC, HECHOCOOHOCTh K aHaluu3dy U
COIIOCTABIICHUIO  CBEICHHM M3  Pa3iIU4HBIX  Pa3feiioB
MIPOrpaMMBl.

Hwuskuii ypoBeHb 3HaHHM

OTcyTCTBYyeT OTBET Ha OJMH W3 3a/aHHBIX TEOPETUYECKHUX
BOIIPOCOB, (pparMEHTApHBI OTBET Ha BTOPOW 3aJaHHBIN
TEOPETUYECKUH  BOMNPOC, 3HAYUTENIbHBIE  TPYAHOCTH B
COIIOCTABJICHUM M aHAIM3€ CBEACHUM M3 PA3JIMUHBIX PAa3/EiOB
MIPOrpaMMBl.

OTcyTcTByeT OTBET HAa OJUH U3 3aJaHHBIX TEOPETHUYECKUX
BOIIPOCOB,  HEIOJHBIM  OTBET HAa  BTOPOM  3aJaHHBIN
TEOPETUYECKUI  BONPOC, 3HAYUTEIbHBIE TPYIHOCTH B
COIIOCTABJICHUM M aHAJIM3E CBEICHUM M3 PA3JIMYHBIX Pa3ZciioB
IIPOrPaMMBI.

Cpennuii ypoBeHb 3HaHUI

Henonnele OTBeThl HaA 3aJlaHHBIC TCOPECTUYICCKHUC BOIIPOCHI,
SHAYUTCJIBbHBIC TPYAHOCTH B COIOCTABJICHHMU W aAHAJIM3C
CBEJICHUH U3 Pa3JIMYHBIX pa3aciioB IIPOTPAMMBI.

Hemonnelii OTBET Ha OOUH U3 3aJaHHBIX TEOPETHYECKUX
BOITPOCOB, ITOJIHBIN OTBET Ha BTOPOM BONPOC, HE3HAYNTEIIbHBIE
TPYIHOCTH B COINOCTaBICHUM U AaHAIU3EC CBEACHUU U3
Pa3IMYHBIX Pa3JelI0B IPOTPAMMBI.

JlocTato4yHbIi YpOBEHB
3HaAHUHN

[TonHble OoTBeTHI Ha 00a 3a/JaHHBIX TEOPETHUECKHUX BOIPOCA,
HE3HAUUTEIIbHBIE TPYAHOCTH B COIOCTABICHUM W aHAIU3E
CBEJICHN W3 Pa3JIMYHBIX Pa3/I€JI0B MPOrPaMMBI.

[TonHble OTBETHI Ha 00a 3aJaHHBIX TEOPETUYECKUX BOIMPOCA,
IpPaMOTHBIC CONIOCTABJIICHUE M aHAJIU3 CBEACHUN M3 Pa3IUYHBIX
pa3esioB MPOrPaMMBI.

BoIcokuii ypoBeHb 3HAHUN

HcuepnpiBaromye OTBETHI Ha BCE 3aJaHHbIE BOIPOCHI,
CcBOOOJIHOE BIIAJICHUE MaTE€pHaJIOM, UMEIOTCA HEIOYEThl NpHU
COIOCTAaBJICHUH M AQHAIM3E CBEJICHUI U3 PA3IMUYHBIX Pa3/eiioB
POTPaMMBI.

10

I/IcqeanIBa}omHe OTB€TBI Ha BCC€ 3aJaHHBIC BOIIPOCHI,
CBOGOI[HOC BJIaACHUC MaTCpHUaJIOM, I'PaMOTHBIC COITOCTABJICHUC

Y QHAJIU3 CBEJICHUM U3 PA3JIMYHBIX Pa3/IeJI0B IPOrPAMMBI.
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[To6enurens Konkypca mopTdoyiio 1Mo yKpymHEHHOW TpyIie
cnenuanbHocTe 1.4 Xumuueckue Hayku B TOAY IPOBEICHHS
BCTYIUTEIBHOIO UCTIBITAHUS




IxaJja oneHuBaHuda dTANA 3

OTtKa3 oT OTBETA.

Husknii ypoBeHb 3HaHUN

HeynosnersopurensHo

1. TexkcT o cHenuaIbHOCTH MEPEBEACH HE MOJHOCTBIO W/WIIN C
UCKOXECHUSIMU  CMBICJIA, HE BCE TEPMHUHBlI I1€PEBEJICHBI
MPaBUJIBHO, HENPaBUJIBHO  IEPEBEIAEHbl  I'PAMMATHUYECKHUE
KOHCTPYKLMH, MEPEBOJ HE BCErJa COOTBETCTBYET JIEKCHUKO-
CTUJIMCTUYECKUM M IPAMMATHYECKUM HOPMaM HayYHOI'O TEKCTa.
B mepeBome Oojee 4YeThIpeX HETOYHOCTEH W/WiM 0Oojee Tpex
HCKa)XEHHM CMBbICTIA.

2. TekcT MOHAT HE NOJTHOCTHIO. He BBIIENEHBI OCHOBHBIC
MOJIOXKEHUsI TeKcTa. JIekcuyeckue M rpaMMaTHYecKue OIIMOKHU
HE MO3BOJISIFOT IMOHATH CMBICI BBICKA3bIBAHMUSL.

3. ®parmeHTapHbIC 3HAaHUS OCOOCHHOCTEH MPEICTABICHUS
pe3yNbTaTOB HAYYHOW JESATENbHOCTH B YCTHOM  (Qopme.
HenonuManue BONPOCOB 3K3aMEHATOPOB, HEYMEHUE JaTh
pa3BEépHYTHIE OTBeT. Peub ¢  OONBIIMM  KOJIHYECTBOM
JIEKCUYECKUX M TPaMMaTHYECKHX OMIMOOK, NCKAKAIOUINX CMBICI
BBICKA3bIBaAHUSI.

1. TekcT Mo CIenUaTbHOCTH TEPEBECH HE MOJHOCTHIO W/WIIH C
UCKQXEHUSIMU  CMbICJIA, HE BCE€ TEPMHUHBI IE€PEBEIECHBI
MpaBUJIbHO, HEMPaBWJIBHO  TEPEBEJCHB  TI'PaMMAaTHUUYECKHE
KOHCTPYKILMHU, [EPEBOJ HE BCErga COOTBETCTBYET JIEKCHKO-
CTUJIMCTUYECKUM M TPAMMATHYECKUM HOPMaM Hay4YHOTO TEKCTa.
B mepeBome 0Oojee dYeThIpeX HETOYHOCTEH W/WIM 0Oojiee Tpex
HCKa)XEHHI CMbICTIA.

2. TexcT TOHAT HE TOJHOCTHIO. He BBIIEICHBI OCHOBHBIC
MOJIOKEeHUs TeKcTa. JIekcuueckre W rpaMMaTHUecKHue OIIMOKH
HE TTO3BOJISIIOT MOHATH CMBICI BBICKA3bIBAHMUSI.

3. ®parmeHTapHbl€ 3HaHUS OCOOEHHOCTEH TPEICTABICHUS
pe3ynbTaTOB HAYYHOW JESATENbHOCTH B YCTHOW  (Qopme.
Henonumanne BONpPOCOB HK3aMEHATOPOB, HEYMEHHE NaTh
pa3BEépHYTHIM oTBeT. Peur ¢  OONBIIMM  KOJIHMYECTBOM
JIEKCUYECKUX U TPaMMATHYECKUX OIMIMOOK, NCKAKAFOIINX CMBICI
BBICKA3bIBaHUSI.




Cpennuil ypoBeHb 3HAaHUUN

y,I[OBJ'IeTBOpI/ITeJII)HO

1. TekcT Mo CHenuaNbHOCTH TMEPEBEICH HE MOJHOCTHIO W/WIH C
UCKOXECHUSIMU  CMBICJIA, HE BCE TEPMHUHBI II€PEBEJICHBI
MPAaBWIBHO, IUIOXO MOAOOpaHbl 3KBUBAJICHTHI CIIOB, HE BCE
IrpaMMaTHYE€CKUE  KOHCTPYKLUMU  IEPEBEIEHbl  IMPABUIIBHO,
MEPEBOJI HE BCErJa COOTBETCTBYET JIEKCUKO-CTHIIMCTUYECKUM M
rpaMMaTH4ecKUM HOpMaM HayuyHoro tekcra. Jlomyckatorcs 3-4
JEKCHUYECKME  HETOYHOCTM WM  HETOYHOCTH  IHepeBoJia
rpaMMaTHYECKUX KOHCTPYKIMNA W /WM JBa-TPU HUCKAKCHHS
CMBICIIA.

2. TekcT MOHAT HE TMOJHOCTHIO. BbIJieNieHbl HE BCE OCHOBHBIE
MOJIOXKEHUsI TeKcTa. JIekcuyeckue M rpaMMaTHYecKue OIIMOKHU
HCKQXXaIOT CMBICIT BBICKAa3bIBaHUSI.

3. Henonmubie 3HaHHS  OCOOEHHOCTEW  MPEICTABJICHUS
pe3yNbTaTOB HAYYHOW JESATENbHOCTH B YCTHOM  (Qopme.
HenosHoe mnoHuMMaHue BONPOCOB 3K3aMEHATOPOB, HEYMEHUE
JIaTh pa3BEéPHYTHIM OTBET. Pedb ¢ OONBIIMM KOJIHMYECTBOM
JIEKCUYECKUX M TPaMMaTHYECKHUX OMIMOOK, NCKAKAIOUINX CMBICI
BBICKA3bIBaHUSI.

JlocTato4yHbIi YPOBEHB
3HaHUHN

Xopomo

1. TekcT no cnenuaJIbHOCTH IEPEBENEH IOJHOCTBIO, NEPEBOJ
ciaenaH 0e3 MCKaKEHMH CMbIciIa, TEPMHUHBI IIepEeBE/IEHbI
IIPaBWJIbHO, B OCHOBHOM HaMNJE€Hbl IPABUJIbHBIE SKBUBAJICHTHI
CJIOB, IPaMMAaTUYECKUE KOHCTPYKLMHU IEPEBENEHBI IPABUIIBHO,
IEPEBOJ COOTBETCTBYET JIEKCUKO-CTUIIMCTUYECKUM U
rpaMMaTH4e€CKMM  HOpMaMm  HAy4dyHOro  Tekcra.  Tekcr
COOTBETCTBYET HOpME TmepeBonaa. JlomyckaroTcss JBe-TpH
JEKCUYECKMEe  HETOYHOCTHM  WJIM  HETOYHOCTHM  IepeBoja
rpaMMaTHYECKNX KOHCTPYKIUH.

2. Tekcr mNOHAT TMpaBWIbHO. BplneneHsl Bce OCHOBHBIE
NOJIOXKEeHUs TekcTa. Peub Gernas, HO BCTpeyaroTcs JIEKCHYECKHe
U TpaMMaTHYeCKWe OLIMOKM, HEe MCKaXKalollue CMBbICI
BbICKa3bIBaHUSI.

3. VYcnemHoe cinegoBaHME HOPMaM, IPHUHATHIM B HAyYHOM
OOLIeHNH, 3HaHWE OCOOEHHOCTEW MpPEJCTaBICHUS PE3YJIbTaTOB
Hay4YHONl JieATeNbHOCTH B yCTHOH (opme. AJeKBaTHOE
IIOHMMAHHE BOIPOCOB K3aMEHATOPA U Pa3BEPHYTHIE OTBETHI HA
HuX. Peub Oernas, ¢ HEOOJIBIIUM KOJMYECTBOM JIEKCUYECKHX U
rpaMMaTH4ecKUX  OMMOOK, HE  MCKAXKAIOIUX  CMBICI
BbICKA3bIBaHUSI.
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5} 1. TekcT Mo CHEUUATBHOCTH MEPEBENICH MOJHOCTHIO, MEPEBOJ
ciaenaH 0e3 MCKaKEHMH CMbIcIa, TEPMHUHBI IIEPEBEIEHBI
[IPaBWIbHO, HAWJEHbl IpPaBUJIbHBIE OSKBUBAJIEHTHl  CJIOB,
rpaMMaTH4eCKUe KOHCTPYKIMM IepeBeAeHbl 0e3 OInOoK,
IIEPEBOJ COOTBETCTBYET JIEKCUKO-CTUIIMCTUYECKUM U
rpaMMaTH4eCKUM  HOpMaM  Hay4yHOro  TekcTa.  Tekcr
COOTBETCTBYEeT  HOpMe  IepeBoja. Jlomyckaerca — oaHa
JEKCUYecKasi MJIM TpaMMaTH4eCKasi HETOUHOCTb.

2. Texcr NOHAT NpaBWIbHO. BpIneneHBI BCE OCHOBHBIC
BoIcokuii ypoBeHb 3HAaHUN NOJIOXKEeHUs Tekcra. Peub Oermas, 0e3 JEKCHYECKHX U
rpaMMaTUYeCKUX OLUIHOOK.

OtinyHO 3. VYcnemHoe cinenoBaHHE HOPMaM, IPHUHATHIM B HAYYHOM
oOIIeHnH, 3HaHUE OCOOEHHOCTEH NpEeICTaBICHUS PE3yJbTaTOB
Hay4yHOHl JesATeNbHOCTH B  ycTHOW (dopme. AnekBaTHoe
MIOHMMAaHHE BOIPOCOB 3K3aMEHATOPA U Pa3BEPHYTHIE OTBETHI HA
Hux. Peubp Oermas, 0e3 JEKCHYECKMX U TIPaMMaTUYECKUX
OLIMOOK.

nimn

[ToGenutens wmu  npuzep Koskypca moprtdonano  mo
YKPYIIHEHHOU rpynne cnenuanbHocTe 1.4 Xumuyeckue HayKu

B Iroay npoBCACHUA BCTYIIUTCIIbHOTO UCIILITAHUA

MNPUMEP DK3AMEHAIIMOHHOI'O BUJIETA

Jran 1. Pedepar mo teme HayuHoit pabotel B acnupantype. Copepxanue pedepara mo Teme
JUCCEPTAIMOHHOTO UCCIIEZIOBaHUs (C TpuiiokeHueM pedepaTa u OT3bIBa Ha pedepar ¢ OIEHKOM
MIPEANOIAraeMoro HayYHOTO PYKOBOIUTEIS).
Jran 2. OTBeT Ha JIBa TEOPETUYECKHX Bompoca. OTBET Ha JBa TEOPETUYECKHX BOIpPOCA U3
BBIOPaHHOM MOCTYMAIONINM CleHaIbHOCTH. [Ipumeps BonpocoB npuBeieHs! B [Ipunoxennn 2.
Jdran 3. OueHka ypoBHS T'OTOBHOCTM K HAyYHOM KOMMYHHMKAallUM HAa HMHOCTPAHHOM S3bIKE
(aHTIHICK M)
1. [IncbMeHHBIH EpPeBO] €O CJI0BAPEM OPUTHMHAJIBHOI0 HAYYHOI'0 TEKCTA.

Mild and Hard Anodization: Two Growth Regimes®

For a long time, the default approach to the anodization of aluminum for the purpose of
nanotechnology and research was the one performed under the moderate and constant potential—
individually adjusted to each electrolyte—between the electrodes; under which the current flow is
determined by reactions’ equilibrium. Due to the constant potential and the low current flow (that is
typically below 30 mA cm™) such a process is called potentiostatic mild anodization (MA). MA
conditions result in a predictable course of the process and the stable growth rate of 1-3 um h™".

tJakub T. Domagalski, Elisabet Xifre-Perezand Lluis F. Marsal Recent Advances in Nanoporous
Anodic Alumina: Principles, Engineering, and Applications https://doi.org/10.3390/nan01102430
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However, several restrains of the process encouraged the exploration for a more practical, fast
approach. What is more, self-ordering of NAA have narrow windows and discovery of new ordering
regimes became the quest on its own. The alternative approach commonly utilized in industry was
left out of the scope in research field due to several restrains. Major characteristic of the process was
a massive—as compared to the foremost—amount of the energy flow through the sample that is
reflected in the widely used name: Hard anodization (HA). A basic constraint that limits access to
certain benefits of the process is the amount of heat generated during formation of the alumina,
related with the Joule’s effect. Reaching the critical point may result in the electric breakdown that
can lead to the destruction of the sample [107]. The discovery of Lee and co-workers renewed the
attention to HA [24]. Principle of the discovery was based on the formation of a thin—400 nm—
layer of porous alumina prior to the introduction of the high potential. This ‘scaffold’ prevented the
breakdown enabling the uniform NAA growth.

2. YCTHOe U3JI0KeHHne Coiep:KaHusl HAYYHO-TOMYJISAPHOro TeKcTa 0e3 cJIoBaps Ha aHIJIMIiCKOM
sI3bIKeE.

How to recycle nonrecyclable plastics

More than 35.4 million tons of plastic are produced each year in the United States. Plastics can
take hundreds of years to degrade, or break down chemically. Some plastic wastes end up in the
oceans, streams and other waterways. There they break apart into small particles, called
microplastics. And those plastic bits can accumulate in animals.

A few types of plastics can be melted and reformed into new items. Many drink bottles can be
recycled in this way. Their molecules are basically long chains of repeating groups of atoms.
However there’s no way to recycle thermoset plastics. These plastics can’t just be melted.

About 10 years ago, researchers in France developed plastics with releasable crosslinks.
They’re known as vitrimers. Think of a folk dance where people change partners. Here, groups of
atoms say goodbye to their partners as their crosslinks break apart. Then the groups pair up to
crosslink with new partners.

Now scientists have developed a process to convert thermoset plastics into vitrimers. Plastics
made this way can be recycled again and again. The researchers combined bits of thermoset plastic
with a small amount of a zinc-based compound. They added the mix to a ball mill. The ball mill’s
mechanical energy turns the plastic into a fine powder. The process also creates radicals. In the mix,
the radicals react with other molecules to convert crosslinked chemical bonds into the non-
permanent types found in vitrimers. This powder can now be pressed into a mold to form a new
shape. Later, the new plastic can be heated and molded again, without adding more of the zinc-
containing material. In that way these plastics can be reprocessed over and over.

3. YcTHas Oecea ¢ 7K3aMeHATOPOM HA AaHIJIMIICKOM sI3bIKe 110 TeMe HAYYHOM /1esiTeIbHOCTH.

IIpumepHble BapuaHThI TeM 1151 Geceabl
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. What are you working on now?

. What inspired you to become a researcher?

. What are you most looking forward in your research on chemistry?
. What is the most rewarding aspect of your scientific work?

. How can you conduct a scientific research project effectively?

. Have you ever had a “eureka” moment?

. Which scientist, current or historical, do you most admire and why?
8. What role does materials science play in our lives?

9. Do you agree that the most interesting developments in chemistry occur at the interfaces with
different disciplines?

10. What has changed most in materials science in the past five years?
11. What trends in materials science are you most pleased about?

~NSN o AW
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[Mpnioxenue 2

IIpuMepHBIE TeMBbI TEOPETHYECKUX BOIPOCOB /ISl BCTYIIMTEJIbHOI0 HCIIBITAHUSA 110
nporpamme

Heopranuyeckasi xumus (109-01-00-141-xH)

1. OcHoOBHbIE NOHATHS KBAaHTOBOM MEXAHUKHU, IMPUMEHEHSEMBbIC JJI1 OMMCAHMS JIByX- U
MHOTOAaTOMHBIX ~ MOJEKYNI: BojlHOBas (yHKIus, crauuoHapHoe ypaBHenue Ilpenunrepa,
MOJIOKUTENIbHOE M OTpPULIATENIbHOE IEepPEKphIBaHUE, BOAOPOAOION00HBIE OpOUTa N, OpOUTaNIbHAS
anIpoKCUMarusl.

MoutekysapHble OpOWTaIM Kak JIMHEWHas KoMOWHanus aToMHbIX opOutaneit (MO-JIKAO).
Cummertpus u popma opOutaneir. Tunel xumudeckoir cBsizu. OCHOBBI TEOPHH KPHUCTAILITHYECKOTO
MoJis W TOJIA JIUTaHJOB. OHEprus CTaOWIM3alUU KPUCTAJUIMUYECKUM II0JIEeM W KAaTHOHHOE
pacupenenenue. Dpdexr Ana-Temnepa.

HNoHHas Mozaenb CTpOCHUS KPHUCTAJUIOB, KOHCTaHTa MajeiyHra, S3HEPTHsl HOHHOM PELIETKHU.
[Mukn bopua-I'aGepa. 30HHas CTpyKTypa KpucTasioB, ypoBeHb Depmu. Ban-nep-BaanbcoBo
B3aUMOJICHCTBHE.

2. TlepBblii U BTOpPOIl 3aKOHBI TEPMOAWHAMHUKU. PaBHOBecue, XMMHMUYECKHUN MOTSHIIMAI.
Oueprus ['m66ca. [Tpasuno ¢a3. ®a3oBbie TuarpaMMbl OIHO- U JBYXKOMIIOHEHTHBIX CUCTEM.

I'oMOreHHeli W reTeporeHHel  Karanu3. lIpumepsl BaKHEMIIMX  IPOMBIIIIEHHBIX
KaTaquTHueckux mnpoieccoB. epmenTsl. UHrnOMpoBaHue XUMUYECKUX PEAKIUH.

DNEKTPOXUMHUYECKUE CBOMCTBa pacTBOpOB. ConpsixeHHbIe
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ MMAapbl.  DJEKTPOAHBIM  moreHuuan.  OKUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKLUUU U UX HampasieHue. YpaBHenue Hepucra. J(uarpammel Jlatumepa u
®pocTa. DneKTpoIus3.

Teopus 31eKTpoIUTUYECKON Arccourannu. IoHHOE Mpou3BeIeHUE BObI U €r0 3aBUCUMOCTD
oT Temmneparypsl. Bonopoansiii nokasarens pH, mkana pH. KucioTel 1 ocHOBaHUS, CYyITEPKUCIOTHI.
[Tporonutnyeckas teopus bpencrena— Jloypu. ConpskeHHBIE KMCIOTH U OCHOBaHHUA. [ naponus.
Kucnots! u ocHoBanus Jlstouca.

3.  Huarepmerammmmueckue coeauHerus (MMC). ®aktopbl, Ompeaernsionue cocTaB M
ctpyktypy MMC: 31€KTpOXMMHMUYECKHMH, pa3MEpHBINA, 2JIEKTPOHHAs KOHIEHTpauus. BakHeimmue
ctpyktypHble Tunsl UMC, nommsapel ®@panka- Kacnepa. BaneHTHblE cOeIMHEHHUS, COEIUHEHUS
KyphnaxkoBa, ¢a3bl JIaBeca, anexkTpoHHbIe coequHenus, ¢aspl Lluntna. CpoiictBa UMC u ux cBs3b ¢
ANIEKTPOHHOM cTpykTypoil.llepnonnueckuii 3akoH. Crpoenne Ilepuonnyeckoit cucreMbl. OCHOBHbBIE
3aKOHOMEPHOCTH B H3MEHEHUHM CBOMCTB JJIEMEHTOB IO TPYINIIaM M I€pUOJAM, IUArOHAJIBHOE
cxoncTtBo. OcobeHHOCTH S, P, d 1 f 2IeMeHTOoB.

[Tonoxxenune s-anemeHtoB B Ileprogumueckoil cucteme, OCOOCHHOCTH AIIEKTPOHHOMN
KOH(Urypanuu. XapakTepHble CTEICHH OKUCIICHHS.

[Tonoxxenue p-anementoB B Ilepuonmyeckoii cucreme. OCOOCHHOCTH AIIEKTPOHHOMN
KoH(urypauuu. MeTaiisl 1 HeMeTallulbl. XapaKTepHble CTENEHH OKUCIEHHS, KUCIIOTHO-OCHOBHBIE U
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA OCHOBHBIX KJIACCOB COCIMHEHMIA.

[Tonoxenne d-snementoB B Ilepuogmueckoit cucreme. OJIEKTPOHHOE CTPOCHHUE U
OCHOBHBIE CTEIIEHHU OKHUCIICHHUS.

Komriekcel d-311eMeHTOB: o0rmiue MIOHATUS, HOMEHKJIATypa, U30Mepus,
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TEPMOJMHAMHUYECKAsE M KHWHETUYECKAass YCTOWYMBOCTb. XHMHYECKAs CBS3b B KOMIUIEKCHBIX
COEIMHEHUSX, TEOPUS KpUCTauIMUecKoro mnojs. [loHstne o mMexaHusMax peakuuil KOMILIEKCHBIX
coenuHeHu. [lonusiiepHbie KOMILIEKCHI, KJIACTEPHI, TETEPONOIUCOCTUHEHHUS.

[Tonoxenune f-smemenrtoB B Ilepuoawueckoil cucreMe, OCOOEHHOCTH —3JICKTPOHHOMN
KOH(Hrypanuu. XapakTepHble cTeneHn okucieHus. Cxoacto u ornuuue 4f u 5t anemeHToB.

OCHOBHBIE METOJbI PA3JCICHUS M OYMCTKU BEIIECTB. DJIEMEHTHl M WX IPUMEHEHHE B
MPOMBINIICHHOCTH M TexHuke. [IpencraBieHre o OHONOTMYECKOW PpOJIU 3JIEMEHTOB U UX
TOKCHUYHOCTH.

4. OcHOBHBIE METOJIbI CHHTE3a HEOPraHWYeCKUX coequHeHu. Peakiuu B ra3oBoit ¢ase,
BOJIHBIX M HEBOJIHBIX PAaCTBOpPAaxX, pacriiaBax. MeToj XUMHUYECKOTO OCaXJICHHUS W3 Ta30BOW (a3bl.
3omp-Tenib  MeTOH. [ mapoTepManbHBI cuHTE3. TBepmoda3Hblii CHHTE3 W €ro OCOOCHHOCTH;
HCII0JIb30BaHUE MEXAHOXUMHUYECKOW aKTUBALMU. XUMHUUYECKUE TPAHCIIOPTHBIE PEAKLIUU JIJIsl CUHTE3a
1 OYUCTKH BeliecTB. DoToxuMuueckue v 3MEeKTPOXUMUUECKUE METO/IbI CUHTE3a.

OCHOBHBIE METOJIbl MCCIIEIOBAHUS HEOPraHMYECKUX COCAMHEHUH. MeToabl HU3ydeHUs
KPUCTATMYECKOTO CTPOSHUsI TBepAbIX Tel. Jludpakums peHTreHOBCKHX iydeil. 3akoH bporra.
OJIEKTPOHHAsE MUKPOCKONUSA: NPUHIMUIBI U BO3MOXXHOCTH CKAHUPYIOUIEH M IPOCBEUYMBAIOLIEH
ANEKTPOHHOU MUKpockonuu. CreKTpaiabHble METOIbl: KosebaTenbHas crnekrpockomnus, UK- u KP-
CIIEKTPBI; CIEKTPOCKOMNUS BUAUMOTro u3inydeHus u Y @-crnexrpockonus. CrIeKTPOCKOIHUS SIIE€PHOTO
MarduTHOTO pe30oHaHca (SIMP), MAacC-CIEKTPOMETPUUECKHUE METOJIBI. JlokanbHBIN
PEHTIE€HOCTIEKTPAIbHBINA aHAIN3, ATOMHO-3MHUCCHOHHASI CTIEKTPOCKOTIIHS.

PEKOMEHYEMAS JINTEPATYPA

OCHOBHAAA

1. M.E. Tamm, FO.A. TperbsikoB. Heoprannueckas xumus. T. 1. @U3UKO- XUMUYECKHUE OCHOBBI
Heopranuyeckon xumuu. - M.: 3. uentp «Akagemusi», 2004. - 240 c.

2. A.B. llleenskoB, A.A. Jlpo3noB, M.E. Tamm. Heoprannmdeckas xmmus. M.: Jlaboparopus
3HaHui. 2021.

3. A.A. lpoznos, B.I1. 3nomanos, ["H. Mazo, ®.M. Ciupu10HOB.

Heopranuueckas xumus. T. 2. Xumus Heriepexonubix aiemenToB. [lox pen. F0. /1. TpeTssikosa. - M.:
W3n. uentp «Akagemusi», 2004. - 368 c.

4. A.A. Iposnos, B.II. 3nomanos, I"H. Mazo, ®.M. Cnupunonos. Heopranmueckas xumus. T. 3.
Xumus nepexoansix anemeHToB. KH. 1. [Tox pen. FO./I. Tpetrsikosa. - M.: U3a. ueHtp «Axagemus»,
2007. - 352 c.

5. A.A. lpoznos, B.I1. 3nomanos, I'H. Mazo, ®.M. CriupunonoB. Heoprannueckast xumus. T. 3.
Xumus nepexoansix anemeHToB. KH. 2. [Tox pen. FO. /1. TpetssikoBa. - M.: U3a. ueHTp «Akagemusy»,
2007. - 400 c.

6. /1. Upaiisep, I1. dTkunC. Heopranuyeckast xumus. M.: Mup. 2004.

7. JIx. Xprou. Heoprannueckas xumus, JI., Xumus, 1986.

8. ApyrtionsiH H.A. Teopus u mpakTHKa co3aanust GyHKIIMOHAIHHBIX METAJUIMIECKUX MaTepraioB /
H.A. Apytionsin, C.®. lynae. — M.: «Cawm Ilonurpaducry», 2022

9. B.B. Cxomenko, A.1O. IluBanze, JI.W. CaBpanckwuii, A.Jl. aproBckuii. KoopauHamoHHas XUMUS.
M.: Akagemkuura, 2007.
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1. H.C. AxmetoB. O6m1ast 1 Heopranudeckas Xxumust. — M.: Beicir.mkomna, 2001
2. A. [lparo. ®uznveckue MeToasl B Xxumuu, M., Mup, 1981.
3. Becr A. Xumus tBeporo tena. Teopus u npunoxenus. B 2 vactsax. M. Mup, 1988.
4. Coxonosckas E.M. Metamtoxumus / E.M. Cokomnogckas, JI.C. I'yzeit. — M.: U3a-Bo MI'Y, 1986
IIpumepHBbIe TeMBbI AJ1 BCTYNHTEIbHOI0 HCIIBITAHUS 110 IPOrpaMmme
AHamutudeckas xumusa (109-01-00-142-xn)
1. BBEAEHHUE

IIpeamer aHanuTUYeCKOM XUMUU. MeCTO M pOJIb AHAIUTHUYECKOM XUMHHU Cpeau APYIuxX
HAYYHbIX JUCLHUIUIMH. AHAIMTHYECKAas XUMUSA U aHAJUTUYECKas CIyk0a. AHAJIMTHYECKUE 3a/1a4M:
oOHapy KeHHe, UICHTU(PHUKAINA, ONIpeIeIIeHIE, TECTUPOBAHHE BEIIECTB.

Bungel XMMHMYECKOTO aHanM3a: KAdeCTBEHHBIM, KOJIMYECTBEHHBIN, ITOJIYKOJIMYECTBEHHBIN;
W30TONHBIM,  JJIEMEHTHBIM,  CTPYKTYpHBIH,  CTPYKTYpPHO-TPYIIOBOH  ((pyHKIIMOHAIBHBIN),
MOJICKYJISIPHBIN, BEIIECTBEHHBINH, (PAa30BbIi; Makpo-, MHKpPO-, YJIbTPAMUKPOAHAIN3; JOKAJIbHBIH,
Hepa3pyIIAOUUi, JUCTAaHIIMOHHBINA, HENpepbIBHBINA, BHEIA00paTOPHbIM (IOJEBOM); LieIeBOM
(TapreTHbIi, HaNIPaBJICHHBIH), HELIEJIEBOM (HETapreTHbIN, HEHANIPABICHHBbII ).

Xumuueckue, (usnueckue M OUOJOTMYECKHE METOJbl AHAIUTHUYECKOM XUMHH. MeTobl
oOHapyKeHHsl, WACHTU(DUKALMM, PA3/EICHUs U KOHLUEHTPUPOBAHUS, OINpEJesICHUs; THOPUIHbIE U
KOMOMHHMPOBAHHBIE METO/IBI.

2. PEAKIIMH U ITPOLECCHI, UCITIOJIB3YEMBIE B XUMHNYECKOM AHAJIN3E

PaBHOBecHbIe M HepaBHOBeCHbIe Npouecchbl. lcnonb30BaHHE 3aKOHOB TEPMOJUHAMHUKU
(XMMHUYECKOE PaBHOBECHE) U KMHETHKH JUIs ONMCAHUS U YIPABJICHUS PealbHbIMU FOMOTCHHBIMHU U
reTepOreHHbIMU CUCTEMaMHU. XUMHMUYECKUI MOTEHIMA, 3aKOH JleHcTByromux Macc. O0mas cxema
PaBHOBECHII B pacTBOpax: COJIbBATAllUs, WOHMU3ALMS, JAUCCOLMALMS, HOHHAsT M MOJEKYJspHas
accolanus, MoJMMepu3alus, MOJUKOHJICHCALUS YacTUl, KOMIUIEKCOOOpa3oBaHUE, OKHUCIIEHHE-
BOCCTAHOBJIEHHME, TE€TEepOreHHble Mpolecchl. KonnuecTBEHHbIE XapaKTEPUCTUKH PaBHOBECHMA:
TEpPMOJIMHAMHMYECKAsi, KOHILEHTPAIMOHHbIE M YCJIOBHbIE KOHCTAHTBI, CTENEHb OOpa30BaHUS
(MonpHas pong) kommnoHeHTa. Koadduuumentsr axtuBHOcTH. Teopus J[leOas—Xrokkens u ee
orpanuyeHus. PacueT akTMBHOCTEW M pPaBHOBECHBIX KOHIIEHTpaIuii KOMIIOHEHTOB. bydepHocThb
cucreM (pH, pM u penokc Oydepsr).

KuciaorHo-ocHoBHOe paBHoBecue. (CoOBpeMEHHbIE MPEACTABIEHUS O KUCIOTaX U
ocHoBaHuAX. [Iporosmtnueckas Teopus bpéncrena—Jloypu. Hcenons3oBaHue NpPOTOIUTHYECKON
TEOpUU AJI ONKCAaHUS PABHOBECHMM B pacTBOpax M pacIulaBax KUCJIOT M OCHOBaHWW. BiusHue
CBOICTB  pacTBOpUTENS (1OHOPHO-aKIIETITOPHBIX, JTUDJIEKTPUYECKON IPOHUIIAEMOCTH,
aBTOINIPOTOJNM3a); UX Kiaccupukanus. KOHCTaHTBI KHUCIOTHOCTM W OCHOBHOCTU. KwucnotHo-
ocHOBHBIE Oy(epHbie pacTBopbl. Pacuer pH pacTBOpoB CUIBHBIX M CIa0BIX KUCIOT U OCHOBaHUH,
amM(OJIUTOB, CMecel KHUCIOT WIM OCHOBaHUH, OydepHbx cmeceil. CrnocoObl MOBBIIICHUS
YyBCTBUTEIBHOCTH U M30UPATEIbHOCTH aHAIN3a C UCIIOIb30BAHNEM NMPOTOTUTHYECKIX PABHOBECUH.

KommnuexkcooOpaszoBanue. Teopus Jlptonca—IIupcona. Tumbl KOMIUIEKCHBIX COEIMHEHHM,
UCTONBb3YEeMbIX B aHANIUTHYeCcKOM xumuu. Kiaccupukaiuss KOMIUIEKCHBIX COEIMHEHHH I10
XapakTepy B3aWMOJAEHUCTBUSI METAI—JIMTaHJl, 10 OJAHOPOJHOCTH JIMTaHJAa W ILIEHTPAJIbHOTO HOHA
(koMIuiekcooOpazoBatens).  KommiekcHble — coelMHEHHss B pacTBOpe. Crynenuaroe
KOMILJIEKCOOOpa30BaHNe; KOHCTAHThl yCTOWYMBOCTH. KMHeTHKa peakiuil KOMIIeKcooOpa3oBaHus;
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VUHEPTHBIE U JJAOUIIbHBIE KOMIUIEKCHI. Vcro/ib30BaHNEe KHHETUYECKON YCTONYNBOCTH KOMITJIEKCHBIX
COEMHEHUI B XUMHMUYECKOM aHanu3e. BimsHue KOMIIEKCOOOpa3oBaHUS Ha pPacTBOPUMOCTh
COEIMHEHUH, KHUCIIOTHO-OCHOBHOE pPaBHOBECHE, OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIM IOTEHIUAI
cucTeM, CTaOWIM3alMI0 DPA3JIMYHBIX CTENEHEH OKHCIeHHsI 3J1eMeHTOB. CrocoObl MOBBILIEHUS
YYBCTBUTEIBHOCTU M U30UPATENILHOCTH aHAIN3a C UCIIOJIb30BAHUEM KOMIUIEKCHBIX COEAMHEHUH.

OKncIUTEIbHO-BOCCTAHOBUTEILHOE paBHoBecue. YpaBHeHue Hepucra. CranpgapTHbI U
(dopManbHBIN TOTEHIMANIBI, UX CBA3b. MeTObl U3MepeHHsl NOoTeHIMaa0B. CMelIaHHbIi NOTEeHIHAI.
HampaBineHne M KOHCTaHTBI PaBHOBECHUSI OKHUCIHUTEIBHO- BOCCTAHOBHUTEIBHBIX peaKLUi.
VYnopasieHue peakuusMH ¢ MOMOLIbI0 HW3MEHEHHs KOHILIEHTpAalMi pearupyromux seniects, pH,
KOHKYPHPYIOIIUX PpeaKuuil ¢ OKUCIEHHOW M BOCCTAaHOBJIECHHOW ¢opmamMu. MexaHu3m
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaxkuui. Karanutuueckue, ABTOKATaJINTUYECKUE,
CONPSDKCHHBIE M WHAYLUPOBAHHBIE OKUCIHUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. OCHOBHBIC
HEOpPraHUYECKUE W OpPraHUYECKUE OKUCIUTEIUM U BOCCTAHOBUTENIM, NPUMEHSEMbIE B aHAIN3E.
Mertoabl npenBapUTENbHOIO OKHUCICHHS M BOCCTAaHOBJICHUs oIpenenseMblx BemecTB. CrocoOsbl
NOBBILICHHUS] YYBCTBUTEIBHOCTH M M30MPATENbHOCTH aHAM3a C HCIIOJIb30BAHUEM OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUH.

IIpouecchl oca:kieHUsi—pacTBOpeHMsi. PaBHOBecHus B cucTeMe XHUJIKOCTb—TBepaas ¢asa.
Ocanku u ux cBoiicrBa. KoHcTaHThl paBHOBecHs (TEPMOJIMHAMUYECKOE U PEAIbHOE MPOU3BEACHHE
pPacTBOPUMOCTH); pacTBOpUMOCTb. Cxema oOpas3oBaHusi ocajaka. Kpucramimueckue u amopgHble
0CaJKH. 3aBUCUMOCTb CTPYKTYpPBI OCa/ika OT €0 MHJIMBUIYaJbHBIX CBOMCTB U YCIOBHH OCaXACHUS.
3aBucuMOCTh (OPMBI OCaJKa OT CKOPOCTH OOpa3oBaHMs M pocTa NEPBUYHBIX yacTULl. BiusHue
TEMIIEPATYpbl, MOHHOM CHIbl, KOHKYPUPYIOIIMX pEaKkUud, MNPUPOABI PACTBOPUTENSA, Pa3MepOB
YyacTUIl 0CajKa, MoAUM(DUKAIMU OCaJKa HAa PacTBOPUMOCTb. MexaHHW3M oOpa3oBaHMsI M CBOMCTBa
KPUCTANINYECKUX U aMOP(HBIX 0CaIKOB. 'OMOreHHO€e Oca)ieHue. Y CIOBUS IOJIHOIO OCAXKJICHUS U
pactBopeHusi ocankoB. CrapeHue ocanka. Ilpuumnbl 3arpsisHeHus ocazaka. Kiaccuduxanms
pasIMYHBIX BHUJIOB coocaxaeHuss. OcobeHHOCTH 00pa30BaHUS KOJJIOWHO-AMCIEPCHBIX CHCTEM.
Konnouansie cucremsl. Mcnonb3oBaHue KOJUIOMIHBIX CUCTEM B XUMHUYECKOM aHaiu3e. CrocoOsbl
MOBBILICHHUS] YyBCTBUTEJIBHOCTH U M30MpATENIbHOCTH aHalIM3a C HCIOJIb30BAaHUEM TIeTEPOTrE€HHBIX
peaKuuu.

Oprannyeckne peareHTbl B XMMHUECKOM aHanu3e. TeopeTnyeckne OCHOBBI B3aUMOEHCTBUS
OpPraHMYECKUX PEAreHTOB C HOHAMHU MeTauIoB. OYHKIIMOHAIBHO-aHAIUTUYECKUE TPYMIbL. BiausHue
CTPYKTYpPbI OPraHMYECKUX PEareHTOB Ha UX cBoWcTBa. OCHOBHBIE TUIIBI COEMHEHNUH, 00pa3yeMbIX ¢
y4yacTUEM OpraHMYECKMX peareHTOB. XeJNaTHbIM 3(¢eKT; Xenarbl, BHYTPUKOMIUIEKCHbBIE
COeMHEHUs; (AKTOPbI, OINpeNeNdoNe YCTOMUYMBOCTh XesaToB. BakHeilliue opraHuyeckue
QHWINTUYECKUE pEareHTbl i1 pa3fesieHus, OOHapyXeHHs, OIpeneieHUs] HOHOB METAJJIOB,
MacKHpPOBAaHUS U JeMacKupoBaHus. OpraHM4ecKkre peareHTsl Ui OpraHM4ecKoro aHajln3a.

3. XUMMNYECKHE METO/IbI AHAJIM3A

I'paBuMeTpuyeckne MeTOAbI, CYIIHOCTh M MPHUHLMI, 3HAUYE€HHE, JOCTOMHCTBA U
orpaHuueHus. MeToabl OCaXIe€HUs U OTTOHKH, IIPSIMbIE U KOCBEHHBIE I'PaBUMETPHUUECKHE METOJIBI.
TpebGoBanusi, mpeabsBIsieMble K OCaXJaeMOW M TpaBuMeTpuueckoil dopmam. BriGop ycnoBuii
OCAKICHMsI. OTambl ONpeAcieHus. BaxHelllne HEOpraHMYecKue W OpPraHMYECKHUE OCAIUTENH.
TepmorpaBumerpusi. Crnocodsl mpoOooTOOpa M NPOOOMOATOTOBKM. AIMapaTHas peaau3aius
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MeT00B. TOYHOCTh, YyBCTBUTEIHHOCTh U U30MPATEIHLHOCTh TPABUMETPHUIECCKHUX METO/IOB, OOBHEKThI
1 00JJTaCTH PYTHHHOTO U XapaKTEPHOT'O MPUMEHEHHUS.

Turpumerpuyeckue MeTOAbI, CYUIHOCTb W [PUHIMUII, 3HA4YEHUE, JAOCTOMHCTBA U
orpannyenus. Knaccudukaius mMeTonoB. BeipakeHne KOHIEHTpaIUii pacTBOPOB B TUTPUMETPHH.
Kpusbie tutpoBanus. Toyka 3KBUBAJICHTHOCTH, KOHEYHAs TOYKA TUTPOBaHHUs. Pacuer MoJsIpHOI
MaccChl 3KBUBAJICHTA B Pa3HBIX MeToJaX TUTpoBaHUsA. CriocoObl mpo6ooTOopa U MPOOOIOITOTOBKH,
MEepBUYHBIC U BTOPUYHBIC cTaHAApThl. CIIOCOOBI TUTPOBAHUS: KHCIOTHO-OCHOBHOE THUTPOBAHHUE B
BOJHBIX u HEBOJHBIX cpenax; OKHCIIMTEIILHO-BOCCTAHOBUTEIILHOE TUTPOBAHUE;
KOMIUIEKCOMETPUYECKOE  THUTPOBAaHWE,  HMCIOJb30BAaHUE  AMHUHOIOJHUKApPOOHOBBIX  KHCIJIOT
(KOMILUIEKCOHOMETpPHSI). YHHBEpCAIbHBIE W crlenu(uueckue WHIWKATOPHI, WHANKATOPHBIC
norperHocTi. HCTpyMeHTallbHBIE BapHaHThl TUTpUMETpUd. CriocoObl OOHApYXEHUsS KOHECYHOM
TOYKM TUTPOBAaHMS. AmnmnapaTHas peaiu3anusi MeToA0B. TOYHOCTh, YYBCTBUTEIBHOCTH U
M30UPATETLHOCTh TUTPUMETPUUECKUX METOAOB, OOBEKTHI U OOJIACTH PYTHMHHOTO M XapaKTEPHOTO
MPUMEHEHUS.

Kunernyeckne MeToabl, CyIIHOCTb U NPHUHLMNI, 3HAYEHUE, JTOCTOMHCTBA U OIPAHUYECHUA.
NunukaropHasg peakiuss WM HMHAMKATOpHOE BemiecTBO. KaramuTudeckrue W HEKaTATUTHYECKHUE
KHHETHYECKUE METOAbl. MeTo/abl OonpeneaeHnus WHIAUKATOPHBIX BemiecTB. JuddepeHnuanbHbiii 1
WHTErpAJIbHBINA BapuaHThl MeTOA0B. CriOCOOBI OINpeAesIeHHs] ONPEACIIIEeMOro BEIIECTBA MO JaHHBIM
KHHETHYeCcKuX m3MepeHui. CriocoObl mpo0ooTOopa U mMpoOONOArOTOBKU. ATapaTHas pean3aius
MeTO/0B. TOYHOCTh, YYBCTBUTEIBHOCTh U M30MPATETLHOCTh KMHETUUYECKUX METOIOB, OOBEKTHI U
00J1aCTH TPUMEHEHUS.

DIeKTPOXUMHUYECKHE METOAbl. DJCKTPOXUMHUUECKAs peaKius. DJICKTPOXUMHUYECKas SuehKa,
OCHOBHBIE IPOLECCHI, MPOTEKAIOIIME Ha NIEKTPOAAX B IJIEKTPOXMMHMUYECKOU suelke. KuHertnka
SJIEKTPOXMMHUYECKUX IpoleccoB. HepaBHOBECHBIE SBJICHHUA B PacCTBOPAaX AJIEKTPOIUTOB.
[MonmstpuzanmonHass  kpuBasd. Kiaccudukanus  dIEKTpOXMMHUUYECKHX  MeTOn0B.  OCHOBHBIE
KOHCTPYKIIMOHHBIE Y3IIbI SJIEKTPOXUMHUECKUX TPUOOPOB.

Ilomenyuomempusa, CymIHOCTb W TIPUHIUII, 3HAYEHUE, JOCTOMHCTBA W OrPAHUYECHUS.
PaBHOBECHBIE AIEKTPOXMMHYECKHE CUCTEMBI U MX XAPAKTEPUCTUKU. MHIUKATOPHBIE 3JIEKTPOABI U
ANIEKTPOAbI cpaBHeHUs. OOpaTUMBbIe U HEOOPATUMBIE PIEKTPOXUMHUYECKHE CUCTEMBI. FloHOMETpHS.
MemOpaHnHOEe paBHOBECHE W MEMOpaHHBIN MOTEHIHAN. TUITBI NMOHOCENEKTHUBHBIX JIEKTPOJIOB M MX
XapakTepUCTUKH. [loTeHIHMOMETpHUECKOE TUTPOBAHUE C HENOJISIPU30BAHHBIMU U IOJISIPU30BAHHBIMU
anekTponamMu. KpuBble TUTpoBaHUA. 3aBUCUMOCTH (OPMBI KPHUBOM W CKadka MOTEHIIMAJIOB OT
pasnmuuHbiX (akTopoB. TUTpOBaHWME B BOJHBIX W HEBOJHBIX Cpenax. AMmaparTHas peanu3ainus
MeTOJI0B. TOYHOCTh, YYBCTBUTEIBHOCTh M HM30OHPATEIBHOCTh MOTEHIMOMETPUYECKHX METOOB,
00BEKTHI U 00JIACTH PYTUHHOTO U XapaKTEPHOTO MPUMEHEHHUSI.

Kynonomempusa, CyliHOCTh ¥ TNPUHIINIL, 3HAYEHHUE, JOCTOMHCTBA U OTPAHUYEHUs. Y CIOBUS
MIPOBEICHUS KYJIOHOMETPUYECKUX U3MEPEHU. [Ipsmas MOTEHIIMOCTaTHYSCKas u
rajpBaHoOCTaTUYeCKass KyjaoHomeTpusa. KyloHoMeTpuueckoe TUTPOBAaHHUE, €r0 BO3MOKHOCTH M
npeumyiiectsa. OnpeseneHne dIEeKTPOAKTUBHBIX U JJEKTPOHEAKTUBHBIX KOMIOHEHTOB. CrocoOb
AJIEKTPOTEHEPUPOBAHMS KYJIOHOMETPUYECKUX THUTPAHTOB. AmNNapaTHas pealn3anusi METOI0B.
ToyHOCTh, YYBCTBUTENHHOCTh M W30MPATENHHOCTh KYJIOHOMETPUYECKHUX METOAOB, OOBEKTHl U
00JacTi pyTUHHOTO U XapaKTePHOTO MPUMEHEHHSI.
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Bonvmamnepomempusa, cymHOCTb W TPUHIUI, 3HAYEHHE, JOCTOMHCTBA U OTPaHUYCHUS.
SIBneHus mosspu3anuu U nepeHanpspkenus. Kpussie nonspuzanuu. OGpatuMbie U HEOOpaTHMBbIE
AIIEKTPOAHBIE TPOIECCHl. 3aBHUCHUMOCTb BEIWYMHBI AU(P(PY3MOHHOTO TOKAa OT KOHICHTpAalUU
nenonsipuzatopa (ypaBHeHue [elipoBckoro—MinbkoBuya). XapakTEpUCTUKH BOJbTAMIIEPOrpamMM,
UCTIOJIb3YeMbIe Ul M3YYEHHUS U ONPEACICHUS OPraHWYECKHMX W HEOPTaHMYECKUX COCIMHEHHMH.
Bapuantsl  BOJIbTAMIIEPOMETPUHM:  UMIYJAbCHbIE  (HOpMaibHBIK U nuddepeHuanbHbIil),
MEPEeMEHHOTOKOBBII (¢ (a3oBOl M BpPEeMEHHON CeleKIUeil aHAIUTUYECKOrO0 CHUTHaja),
WHBEPCUOHHBIC  (BOJNBTAMIIEPOMETPUS M XpOHOIOTeHIuoMmeTpusi). Mx  ocobeHHOCTH,
MerTposioruueckrue XapakTepuCTUKH, BO3MOXHOCTH U OTPaHUYCHUSI METOJ0B. AMIIEPOMETPUUECKOE
TUTpOBaHHE  (KpUBBIE  TUTPOBAHMSA, BBIOOpD  MOTEHIMANa, AIeKTpoabl). OcoOeHHOCTH
aMIEPOMETPUYECKOTO THUTPOBAHUS C OJHUM M JBYMS [OJIIPU30BAHHBIMU  DJIEKTPOJIAMHU.
ArmnmapatHasg —peanu3anus  MeTOAOB. TOYHOCTh, UYBCTBUTEIBHOCTb U  HM30MPATENbHOCTD
BOJITAMIIEPOMETPUUECKUX METOJIOB, OOBEKTHI M 00aCTH PYTHHHOTO U XapaKTEPHOTO IIPUMEHEHUSI.
4. DUBNYECKUE (PU3UKO-XUMHUYECKUE) METObI AHAJIN3A

Konaykromerpus. IlpsMas HU3KOYAacTOTHAsh KOHAYKTOMETPUS M KOHIYKTOMETPHUYECKOE
TuTpoBaHue. lcmosibp3oBaHHe KOHIYKTOMETPUUECKUX JATYMKOB B Xpomarorpaduu M JIpYyrux
MeToJaX aHanu3a. AmmapaTHas peanu3alus MeTOAO0B. TOYHOCTh, UYBCTBUTEIBHOCTh H
N30MpPATETbHOCTh  KOHAYKTOMETPHYECKMX METOJOB, OOBEKTHI M O0JAaCTH pPYTUHHOTO W
XapaKTepHOTO MPUMEHEHHUS.

OIITUYECKASA ATOMHAS CITEKTPOCKOITUA

ATOMHBIE CIEKTPBI MHCCUU, TMOTIOMIECHUS U (IiyopecleHInd. Pe3oHaHCHOEe MOTIOIIeHHE.
Camomnoriolnienue, HOHU3alua. AHATUTHYECKHUE JIMHUU. 3aBUCUMOCTh aHAJIUTHYECKOTO CHTHAIA OT
KOHIeHTpauu. OCHOBHBbIE KOHCTPYKIIMOHHBIE Y3JIbI ONTHYECKAX MHPUOOPOB LIS ONTHYECKOU
ATOMHOM CTIIEKTPOCKOIIHH.

AmMOMHO-IMUCCUOHNHAA CNEKMPOCKONUA, CYITHOCTh M TIPUHINI, 3HAYCHHUE, JOCTOWHCTBA H
orpaHudeHusi. MHIyKTUBHO-CBA3aHHas IJla3Ma, HCIAapeHHe, aTOMM3allys, HOHH3alMs IMpoObl B
UH/IYKTUBHO-CBSI3aHHOM M1a3Me. Bo30yxaeHue npob B miiaMeHu, B JyTOBOM U HCKPOBOM pa3psijiax.
Peructpanusa cnexkrpoB. KauecTBEHHBI W KOJIMYECTBEHHbIM aHann3. DU3NUECKHE U XUMUYECKHUE
nomexu. BayTpennuit crangapt. [logaBnenue Memarmux BIUSHUNA MaTPHUIBI U COMYTCTBYIOMIUX
aneMeHToB. CnocoObl MOATOTOBKM MpoObl. AmmapaTHas peanu3auus MeTogoB. CrocoObl
npobooTéopa MU MPOOONOArOTOBKH, CTaHAApTHBIE 0Opa3lbl. TOYHOCTh, YYBCTBUTEIBHOCTb U
U30MpaTETbHOCTh aTOMHO-DMUCCHOHHOW CHEKTPOCKOINUHU, OOBEKTHl M 00JacTH PYTHHHOTO H
XapaKTEPHOTO MPUMEHEHHSI.

Amomno-adcopoyuonnas cnekmpomempus, CylHOCTb U NMPUHLHUII, 3HaY€HUE, IOCTOMHCTBA
u orpanuveHus. Vcrounukum w3nydeHus. IlmameHHas aToMuzamus. ODJEKTPOTEpPMHUYECKast
aTOMU3aIMs; THUIBl 3JEKTPOTEPMUYECKUX aTOMH3aTOpOB, KBaplueBas sdelika. Perucrpanus
cnekTpoB. duszmnueckue M xumuyeckue mnoMexu. CrocoObl MOATOTOBKM MpoOBI. AmmapaTHas
peanmm3anus MeTonoB. CrocoObl mpo6ooTdopa W MPOOOMOATOTOBKH, CTaHAAPTHBIE OOpa3Ilbl.
TOYHOCTb, UYBCTBUTEIBHOCTh M HM30UPATENbHOCTh AaTOMHO-a0COPOIIMOHHON CHEKTPOCKOIHUH,
00BEKTHI ¥ 00J1aCTH PYTUHHOTO U XapaKTEPHOTO IPUMEHEHUSI.
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PEHTI'EHOBCKAA 1 ODJIEKTPOHHA CIIEKTPOCKOIIN A

OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKU PEHTTEHOBCKOTO M3IY4YEHUs M IEKTPOHHOIO Iy4Ka.
CriekTpbl H3IIy4eHHs], OTJIOIMEHHS U (DIYyOPECIEHIIMHN U UX CBSA3b CO CTpoeHHeM atoma. Judpakius
PEHTI€HOBCKUX Jydyed. Omuccus (OTOAIEKTPOHOB, (OTOIEKTPOHHBIH cnekTp. CrocoOsl
U3MEPEHUs] aHAINTHUYECKOro curHaia. OCHOBHbIE KOHCTPYKLMOHHBIE Y376l TPUOOPOB I
PEHTI'€HOBCKON U 3JICKTPOHHOM CHEKTPOCKOIINHY.

Memoow PEHM2EeHO0CnEeKmpanbHo20 ananusa: PEHTI€HOAMUCCUOHHBIH,
PEHTTeHO(IIYOPECHEHTHBIH, PEHTTeHOA0COPOIMOHHBIN, CYIIHOCTb W  TNPHUHIMI, 3HAYEHUE,
JOCTOMHCTBA M orpaHuueHus. KauecTBeHHBIH M KonuyecTBeHHBbIM aHanu3. Ilpupona
(IIyOpeceHTHOTO PEHTICHOBCKOTO HM3JIy4eHHUs. BbIxon ¢uiyopecleHIMH M €ro 3aBHCHMOCTH OT
aTOMHOI'0 HOMepa 3eMeHTa. PakTopbl, ONPEEIIAIONINEe HHTEHCUBHOCTh PEHTI€HO(IyOpeCieHTHOM
JUHUU. PeHTreHo(ayopecueHTHBI aHalnu3 C MOJHBIM BHEIIHUM OTPaXXCHHEM. ArmnapaTHast
peanu3zanys MeToN0B. THIIBI PEHTTEHOBCKUX CHEKTpOMETpoB. CpaBHUTENIbHAs XapaKTEpPUCTHUKA
metooB. CrnocoObl mpo6ooTéopa M MPOOONOJArOTOBKH, CTaHAApTHbIE 00paslbl. TOYHOCTH,
YyBCTBUTEIHHOCTh W M30MPATEIBHOCTh PEHTTEHOCIICKTPAIBHOTO aHalin3a, OOBEKTHl W 00JaCTH
PYTHHHOT'O U XapaKTEpHOI'0 IPUMEHEHHUS.

Penmezenoeckan gpomornexmponnan u Oice-31eKMPOHHAA CHEKMPOCKONUA, CYIIHOCTb U
NPUHINI, 3HAYE€HUE, JOCTOMHCTBA M OTpaHWYeHHUs. KauecTBEHHBIH M KOJIMYECTBEHHBIH aHAJIM3.
Bo3MoXHOCTH Hepas3pylIarolero KOHTposis. MeTpojaoruueckue XapakTepUCTHKHU, JOCTOMHCTBA U
OTpaHWYEHHUS METOJOB. AmmapaTHas peanusanusi MeTofoB. CmocoObsl  mpobooTbopa
npoOONOArOTOBKY, CTaHAapTHbIE 00pa3ibl. TOYHOCTb, UYBCTBUTEIBHOCTh M HM30HUPATENbHOCTb
PEHTI€HOBCKOW (HOTORNIEKTPOHHOM M OKe-3JeKTPOHHOM CHEKTPOCKONUHU, OOBEKThl U 00JIaCTH
PYTHHHOTO ¥ XapaKTEPHOTO MPUMEHEHHS.

METO/bl MUKPOCKOIINH, JIOKAJIBHOI'O AHAJIM3A 1 AHAJIN3A ITOBEPXHOCTHU

Knaccugukanus, ocHOBBI, JOCTOMHCTBA U 00JacTH HpuMeHeHus. [IoHATHS MpoaoJabHOU U
nornepeyHoH JiokaibHoCcTH. Crioco0s! TpoO00TO0pa U MPOOONOATOTOBKH. METo/1bl, HCIOIb3yEMBIE B
JOKaJIbHOM aHaJmn3e: Macc-CHeKTPOMETPHS, PEHTI€HOCTIEKTPaIbHBIN MHKpPOaHaJIN3,
PEHTI€HORJIEKTPOHHAs ~ CHeKTpockomnus, (OrKe-aMeKTpoHHast crnekTpockonusi, wmeroabl UK-
CHEKTPOCKOIUM MOBEPXHOCTH, JIIOMUHECIIEHTHBIE METOJIbl MUKPOAHAIIN3a, SIEPHBIM MUKpOAHAIIN3.
AnmapartHas peanuzanus MeTonoB. CrocoObl mpobooTdéopa U MPoOOMOATOTOBKU. TOYHOCTS,
YyBCTBUTEIBHOCTh M H30UPATENILHOCTh METOJIOB JIOKAJIbHOIO aHajlW3a M METOJ0B aHalIn3a
MOBEPXHOCTH, 0OBEKTHI U 00JIACTH PYTHHHOTO U XapaKTEPHOI'0 MPUMEHEHHSI.

Mukpockonusi B AQHAIMTHYECKOM XUMHH. Mukpocnekrpockonus. MHOTOBOJIHOBBIE,
MYJIbTUCIIEKTPAJIbHBIE, MOJHOCIEKTPAIbHbIE M THUIEPCHEeKTpaIbHbIe W3MEpeHus. J{ucTaHIMOHHbIE
METO/BI CIIEKTPOCKONMMYECKOTO aHalu3a; NPUMEHEHHE WX B MHKPOAHAIUTHYECKON XUMHH,
CeHCopax, AMCTAHLIHOHHOM aHAJIN3E.

MOJIEKVYJISIPHASA OIITUYECKAS CITEKTPOCKOITUA

MonekynspHble  CIEKTpbl  TMOIVIONIEHHS,  HWCIOYCKaHMs;  3JIEKTPOHHO-KOJIe0aTeIbHO-
BpallareibHble (3JEKTPOHHBIE), KoebaTenbHO-BpallaTelibHble (KoyieOaTenbHble) U BpallaTelbHbIe
cnekTpsl. OCHOBHBIE 3aKOHBI CBETOIOTJIONIEHUS M HchyckaHus. PaccesHue cBera, €ro BHIBI.
[Monspuzanuss ¥ onTHYeckas akTUBHOCTh. CHocoObl MOHOXpPOMATH3allMM CBETOBOIO IOTOKA.
CriocoObl  M3MepeHHsl  aHAIWTHYecKoro  curHana. JluddepeHnuanbHass  CIIEKTPOCKOMHS;
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NpOM3BOJHAs CHEeKTpockonus. OCHOBHbIE KOHCTPYKLIMOHHBIE Y3JIbl ONTHYECKMX IHPUOOPOB IS
ONTHUYECKON MOJICKYJISIPHOM CIIEKTPOCKOIHH.

CnexkrpodoroMeTpusi, CyIIHOCTb M IPHUHLMI, 3HAYEHUE, JOCTOMHCTBA WU OTPaHUYECHUS.
Mertoanyeckrue OCOOEHHOCTH SKCIepUMEeHTa. Bo03MOXHOCTM aHalu3a MHOTOKOMIIOHEHTHBIX
cucreM. Cnekmpockonus ougppy3znozo ompaxcenua. Annaparsas peanuzanus Metoa0B. CriocoObl
npobooréopa M MpoOONOAroToBKM. MeToauyeckue OCOOEHHOCTH 3KclepuMeHTa. TO4HOCTS,
YYBCTBUTEIBHOCTh M H30MPATENBHOCTh CHEKTPO(OTOMETpUU U cHekTpockonuu auddysHoro
OTpakeHHsI, 00BEKTHI M 00JaCTH PYTUHHOTO U XapaKTEPHOTO IPUMEHEHUSI.

JIroMHHeclleHTHBIE MeTO/Ibl, CYIIIHOCTb U IPUHIIMII, 3HaYE€HUE, JOCTOUHCTBA U OTPAHUYEHUS.
Buner momunecuennmu, ¢dayopecuenius u - (ocdopecueniusa. OCHOBHBIE XapaKTEPUCTHKU
JIOMHHECUEHIMN (CIEKTPbl IOIVIOMIEHUS M BO30YXICHMs JIOMMHECLEHLIMH, BpPEMEHA >KU3HU
BO30Y)XJICHHbIX COCTOSIHUIM, KBAaHTOBBIM M HHEPreTUYECKUH BBIXOJbl JIFIOMUHECLICHLUH).
3aKOHOMEPHOCTH MOJIEKYJIIpHON JroMuHecHeHun (3akoH Crtokca—Jlommens, npaBuia Kamu u
JleBmnHa, 3akoH BaBuiosa). Tymenue naromuHecueHUMH. KadecTBEHHBI M KOJIMYECTBEHHBIN
aHayIM3. AnmaparHas peanus3anus MeTo10B. Meronnueckue ocoOeHHOCTH 3KcniepuMeHTa. CrocoOsl
npobooréopa M MPOOONOArOTOBKH. TOYHOCTb, UYBCTBUTEJIBHOCTH U  HU30MPATEbHOCTh
JFOMHHECLEHTHOM CIIEKTPOCKOIUH, O0BEKTHI M 00JaCTH PYTUHHOT'O U XapaKTEPHOI'O IPUMEHEHUSI.

A0copounonnas HUK-cnexkrpockonusi, CyllHOCTb W IPUHLHI, 3HAYEHUE, TOCTOMHCTBA U
orpanunueHusi. Meron @ypwe-cniekrpomerpun. KadecTBeHHass MHTepHnpeTanus CHEKTpOB U
KOJIMYECTBEHHBIM aHaJIN3: MUJEHTU(UKALUS BEIIECTB, CTPYKTYPHO-TPYIIIOBOM M MOJIEKYJISPHBIN
aHajiu3, OIpe/eleHUEe CTPOCHUS WHAMBHUIYAIbHBIX COEIMHEHUH. MeTtoauueckue OCOOEHHOCTH
9KCHEPUMEHTa, OCOOCHHOCTH aHaiIM3a Npod B pa3IMYHOM arperaTHoM cOCTOSAHUHU. CHEKTPOCKOIUS
C HapyIICHHBIM IOJIHBIM BHYTPEHHUM OTpa)K€HHEM. AImapaTHas peanus3anus MeTos10B. CrocoOsl
npobooTr6opa M MpoOONOArOTOBKU. TOYHOCTH, YYBCTBUTENBHOCTh M u30MparenbHocTh WK-
CHEKTPOCKONUU, 0OBEKTHI U 00JIACTH PYTUHHOT'O U XapaKTEPHOI'O IPUMEHEHUSI.

PamaHoBCcKasi CHEKTPOCKONHS (CHEKTPOCKONHS KOMOMHAIMOHHOIO paccesHusi, KP),
CYILIHOCTb U NPUHIUI, 3HAYEHHE, JOCTOMHCTBA U OrpaHnyYeHMs. KauecTBEHHBIN U KOJIMYECTBEHHBIN
aHanu3. KadecTBeHHas HMHTepIpeTalus CIEKTPOB M KOJMYECTBEHHBIM aHaNu3: HAEHTU(UKALUA
BEUIECTB, CTPYKTYpHO-TPYNIIOBOM ¥  MOJIEKYJISIPHBI  aHaliu3, ONPEIEJIIEHHE  CTPOCHUS
WHAMBUAYAJIbHBIX COEAMHEHUH. MeTronnyeckue OCOOEHHOCTH J3KcnepuMeHTa. CHeKTpOCKOMUs
TUTAaHTCKOTO KOMOMHAIIMOHHOTO paccesHus. AmmapatHas peanu3anus MeTojoB. CrocoOsl
npobooTéopa M NPOOOMOATOTOBKH. TOYHOCTb, UYBCTBUTEIBHOCTH M H30uparenbHOCTh KP
CHEKTPOCKOIUU, OOBEKTHI M 00JIACTH PYTUHHOT'O U XapaKTEPHOT'O IPUMEHEHHUSI.

Hedenomerpusi m TypOMaumMerpusi, CyUIHOCTh W IPHHLHI, 3HAYEHHE, IOCTOMHCTBA U
orpanuueHusi. KadyecTBEHHbII M KOJMYECTBEHHBIM aHanmu3. Meronnyeckue OCOOEHHOCTH
JKCIepUMeHTa. AmmaparHas peanusanus mMetonoB. CrocoObl mpo6ooTOopa M MPOOOMOATOTOBKH.
TOYHOCTH, UyBCTBUTEIBHOCTh U M30UPATEIbHOCTD JIIOMUHECIIEHTHON CHEKTPOCKOIUHU, OOBEKTHI U
00JacTl PYTUHHOTO U XapaKT€PHOTO MPUMEHEHHUSL.

METOJAbI MATHUTHOI'O PESOHAHCA AJEP 1 SJIEKTPOHOB

MarautHo-IunoNIbHBIE TepexoAbl. MeXaHu3Mbl peflakcalliy: CIUH-pelIeTOYHas W CIUH-
cnuHOBas penakcays. [ mpomarautHoe oTHOLIeHHE. OCHOBHBIE KOHCTPYKIIMOHHBIE Y3JIbI IPUOOPOB
st AMP u OI1P cniekTpockonuu.
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AMP-cnieKTpOCKONUSA, CYIIHOCTh W TPHUHIMI, 3HAYEHWE, JOCTOMHCTBA M OTpPaHHUYCHUS.
MarHuTHbI MOMEHT Si/jpa U €ro B3aUMOJICHCTBUE C MAarHUTHBIM TOJIEM; peau3alys MarHUTHOTO
pE30HaHCa; XUMHUYECKMU CIOBUI M CIOUMH—CIIMHOBOE B3aumoneicTtBue. Kmaccel coenuHeHun,
OpuroiHele A aHanu3za wmerogamu SIMP; npumeHeHue B CTPYKTYpPHBIX HCCIEIOBAHUSX.
Anmaparnas peanuzanusi MetofoB. Croco0bl pobooTdopa W MPOOOIOATOTOBKH. MeToaudecKkue
OCOOCHHOCTH SKCIIEpUMEHTA. TOYHOCTh, YYBCTBUTEIBHOCTh U H30MPATEIBHOCTh CIEKTPOCKOIUU
SAMP, 00beKTHI ¥ 00J1aCTH PYTUHHOTO U XapaKTEPHOT'O MPUMEHEHHUS.

IIIP-cnekTpocKoONMs, CYIIHOCTh M TPHUHIINI, 3HAYEHHE, JOCTOMHCTBA W OTpPaHUUYCHUS.:
MOJIO)KEHHUE PE30HAHCHOTO CUTHalla U g-(aKkTopa; JJIEKTPOH-AJEPHOE U BJIEKTPOH-IIEKTPOHHOE
B3aUMOJICHCTBUE M CBEPXTOHKas CTpykTypa crnekrpa JIIP; kmaccel coeuHeHUM, MPUTOAHbIE IS
anamm3za wmetomamu OIIP. AmnmaparHas peanuzarnusi MetonoB. CrocoObl  mpobOootbopa u
poOonoAroToBKH. MeTonnyeckue 0COOCHHOCTH 3KCIepuMEeHTa. TOYHOCTb, YyBCTBUTEIBHOCTD U
n30upaTenbHOCTh crekTpockormuu OIIP, 00bekTbl M 007acTH PYTHHHOTO M XapaKTEpHOTO
MPUMEHEHHUS.

ANEPHO-OU3NYECKUE U PAIMOXNUMUWYECKUE METO/IbI

DOnemeHTapHbIe YacTUlbl. OCHOBHBIE BUbI PAAHMOAKTUBHOIO pacnaia U SACPHBIX U3ITYyYCHHH.
OcHOBHBIE KOHCTPYKIIMOHHBIE Y3IIbI MPUOOPOB MM SACPHO-(PU3UUYECKHX U PATUOXUMHUYECKUX
METOJIOB.

AKTHBaUIMOHHBIA aHanu3. HeWTpOHHO-aKTUBAIMOHHBIN aHANU3, CYIIHOCTh W MPUHLHUII,
3HA4Y€HHE, JOCTOMHCTBA M orpanuyeHus. OCHOBHBIC€ BHUIbI B3aUMOJCUCTBUS HEUTPOHOB C
aTOMHBIMH aapamu. VcTouHuku HeHTpoHOB. HeHTpOHHO-aKTHBALIMOHHBIA aHATN3 HA TEIUIOBBIX,
PE30HAHCHBIX U OBICTPHIX HEUTpoHaX. OCOOEHHOCTH U UCTOYHHUKHU MOTPEUIHOCTEN Mpu 00IydeHUH
HelTpoHamMu. (OCHOBHBIE OCOOEHHOCTHM METOJIOB, OCHOBAaHHBIX Ha AaKTUBAIMHM 3apsKCHHBIMU
YacTUIIaMd M TaMMa-aKTUBAallMOHHOTO aHalu3a. AIMapaTHas peanu3anuss MeTonoB. CrocoObl
npoboorbopa ©  TPOOOMOATOTOBKH. TOYHOCTB, YYBCTBUTEIBHOCTH U  W30UPATEIHHOCTH
AKTHUBALIMOHHOTO aHAIN3a, 00BEKTHI  00JIACTH PYTHHHOTO U XapaKTEPHOTO MPUMEHEHUSI.

Pagnoxummnueckue MeTobl, CYIIHOCTh W IPUHIINI, 3HAYEHUE, JOCTOMHCTBA U OIPAHUYECHUS.
Metoasl paMiOaKTUBHBIX WHIMKATOPOB M M30TOIMHOTO pa30aBieHUs. ATNMapaTHas pean3aius
MeTosoB. CrocoObl mpoOooTOOpa M MPOOOMOATOTOBKM, CTaHAApTHBIE 00pasubl. ToOYHOCTS,
YyBCTBUTEIBHOCTh W U30MPATETHLHOCTh PAAUOXUMUYECKUX METOJ0B, OOBEKTHI M 00JacCTH
PYTHHHOTO U XapaKT€PHOTO IPUMEHEHUSI.

METOAbI MACC-CIIEKTPOMETPUA

ATtomMHas Macc-cniekTpomerpusi. OCHOBHBIE CIOCOOBI 00pa3OBaHUS AaTOMHBIX HOHOB: B
WHIYKTUBHO-CBA3aHHOM MIa3Me, TICIOIIEM pa3psjie, BAKYYMHOM UCKpE U Ip. DHEPIrusi HOHU3ALUU.

Macc-cnekmpomempusa ¢ uHOykmueno-ceazannou naazmou (HCII-MC), cymHOCTh U
NPUHIMI, 3HAYEHHE, JOCTOMHCTBA U orpaHuveHusi. HIyKTUBHO-CBSI3aHHAs IUIa3Ma, MCHapeHue,
aTOMM3AIMSI, HOHU3ALNS MPOObI B MHIYKTHUBHO-CBsI3aHHOW mazMe. OCHOBHBIE KOHCTPYKIIHOHHBIE
y37bI MacC-CIIEKTPOMETpPa C MHAYKTUBHO-CBSI3AHHOW TIJIA3MOM; armapaTHas peaju3amus METOJIOB.
Macc-cenapaTtopel B aTOMHOM MaccC-CIIEKTPOMETPUU: KBAJAPYMHOJbHBIM, MarHUTOCEKTOPHBIM,
BPEMSIIPOJIETHBIN; pa3pellieHne MaccC-CemapaTopoB; JTOCTOMHCTBA W HEIOCTAaTKU, TPUHIIAIIBI
BoiOopa. Hutepdepeniuun B MCII-MC: mpuuvHBI BO3HMKHOBEHHS, METOJIbI KOMIICHCAIIUU H
ycrpaHeHus. Komn3noHHO-peakiimoHHbIe HHTEpdech u stueiiku. Macc-ClieKTpOMETPhI ¢ TPOUHBIM

22



kBaapynosem. HCII-MC ¢ nasepuoit abmsaumeit. [Ipaktuueckoe mnpumenenne WMCII-MC:
KaueCTBEHHBIM M KOJMYECTBEHHBIN aHaNn3; aHaim3 ¢opm cymectBoBanus nemeHToB. UCIT-MC B
COUCTAaHMM C Ta30BOM © JKUAKOCTHOM Xpomarorpadueir. CmocoObl mpobooTOOpa W
POOOIMOATOTOBKH, CTaHIAPTHBIE 00pasubl. TOYHOCTh, YYBCTBUTEIBHOCTb U M30UPATENbHOCTD
METOJOB AaTOMHOH MAacC-CHEKTPOMETPHH, OOBEKTHI M OOJAaCTH PYTHHHOTO U XapaKTEpHOTO
MPUMEHEHHUS.

MouJgekyasipHasi macc-ciekTpoMeTpusi. OCHOBHbBIE cIOCOObI 00pa30BaHUS MOJIEKYJISIPHBIX
MOHOB: 3JICKTPOHHAsI MOHU3ALUS, XUMHYECKasi HOHU3AIMS, HMOHU3AIUS IPH aTMOC(hEepHOM J1aBIeHUN
(97eKTpopacnbUIeHHe, XUMUYecKass HOHU3alusd, (OTOMOHM3ALMs), HOHU3ALUA MOJ JAEWCTBUEM
U3JTy4eHus jasepa u Ip. MeToasl ¢pparMeHTalu MOJIEKYJ. AMNaparHas pealnu3anus UCTOYHUKOB
noHM3aMu. J[OCTOMHCTBA M HENOCTaTKH pPa3IMYHBIX METOAOB HOHHW3auuu. PaspemeHue macc-
CenapaTopoB B MOJIEKYJIIPHOM MacC-CIIEKTPOMETPHUHU.

Macc-cnekmpomempua HU3K020 pa3peuwieHus, CYIIHOCTb W INPUHIMI, 3HAYEHUE,
JIOCTOMHCTBA M orpaHudeHus. OCHOBHbIE KOHCTPYKIIMOHHBIE Y3JIbl MacC-CIIEKTPOMETpPa HU3KOTO
paspellieHrss U amnnapaTHas peanus3alus METOJOB: Macc-CemnapaTopbl (KBaApyIoiH, JUHEHHbIE
WOHHBIC JIOBYIIKH, KBaJpYHOJIbHBIE HMOHHBIE JIOBYIIKH); MacC-CIEKTPOMETPHl C TPOUHBIM
KBaJIpYyIoJieM; TUOpUIIHBIE Macc-CIIEKTPOMETPhl HHU3KOro paspemieHus. OcCOOEHHOCTH Macc-
CHEKTPOMETPOB ISl Ta30BOM M KHUJIKOCTHOM Xpomatorpaduu. KauecTBeHHBIH W KOJTHMYECTBEHHBIN
aHanmu3. CrnocoObl mpob6ooTOOpa ¥ MPOOONMOATOTOBKH, CTaHAApTHBIE 0Opa3ibl. TOYHOCTD,
YyBCTBUTEIBHOCTh M W30MPATENHLHOCTh METOAOB MOJEKYISIPHOW MacC-CIIEKTPOMETPUU HHU3KOTO
paszpenieHus, 00bEKThI U 001aCTU PYTUHHOTO U XapaKTePHOTO MPUMEHEHHUS.

Macc-cnekmpomempus  8bICOK020 paspeuieHus, CYIIHOCTb W TNPUHIMI, 3HAYEHUE,
JIOCTOMHCTBA U orpaHudeHus. OCHOBHbIE KOHCTPYKLMOHHBIE Y3JIbl MAacC-CIIEKTPOMETPA BBICOKOTO
paspellieHuss ¥ alaparHas pealu3alus METOJ0B: (Macc-cemapaTopbl: BpPEMSIIPOJIETHBIC,
OpOUTalIbHbIE HMOHHBIE JIOBYLIKH, SYEHKHM HOHHOIO LMKIOTPOHHOIO pE30HAHCa); JETEKTOPHI.
['mGpuaHble Macc-CIIeKTPOMETPBI BBICOKOTO paspemeHus. [IpsaMoil BBoJ M coueTaHue ¢ ra3oBOd U
KHUJIKOCTHOM xpomarorpadueii. KauyecTBeHHBI aHanM3: ycTaHoBiIeHHE OpyrTo-hopMyn U
CTPYKTYpHI MoJiekyi. CriocoObl po600TO0opa 1 MpoOOMOATrOTOBKH. TOUYHOCTh, YyBCTBUTEIHHOCTD U
U30MpaTETbHOCTh METOJIOB MOJIEKYJISIPHOW Macc-CHEKTPOMETPUU BBICOKOTO pa3pelIeHus, OObEKThI
1 00J1acTH PYTUHHOTO U XapaKTEPHOI'O IPUMEHEHHS.

5. BMOXUMHUYECKHUE U BUOJIOT'NYECKHUE METO/IbI AHAJIU3A

buoxumMu4yeckne MeTOAbl, CYIIHOCTh U NPUHINI, 3HAYEHHUE, JTOCTOMHCTBA U OTPaHUYEHUS.
Karanutnueckue u addunHble B3aumonelcTBusa. MMmoOunmzanus OHOJOTHYECKMX MOJIEKYII.
depMeHTAaTUBHBIE WHAMKATOPHBIE peakIuu. XHMHUYecKas HOpUpofa U CTPYKTypa (EepMEeHTOB.
CymHocTh HMMMYHHBIX MeTofoB. AmntaceHcopsl. Cymuocts [I[[P-ananuza. Perucrpanus
AQHAJTUTUYECKOTO CUTHAJIa B OMOXUMHUYECKUX MeToax. CrocoOsl mpo60ooTdopa U mMpoOONoArOTOBKH.
ToO4YHOCTH, YYBCTBUTEIBHOCTh U M30MPATEIHHOCTh OMOXUMHUYECKUX METOJIOB, OOBEKTHI U 00JacTH
PYTUHHOTO U XapaKTepHOTO MPUMEHEHHUSI.

Bunosnornyeckne mMeroabl, CyIIHOCTh M NPUHIMI, 3HAaYEHHE, JOCTOMHCTBA U OIPAHUUYECHUS.
WuaukaTopHble OpPraHu3Mbl, UX THUMBl. AHAJIUTUYECKUNH CHUTHAJI M CHOCOOBI €ro perucTpamui.
Onpenenenue (U3MONOTMYECKH HEAKTUBHBIX COCIMHEHHHM (XMMHKO-OMOJIOTHYECKHE METObI).
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Cnioco6s1 mpo6ooTOOpa U MPOOONIOATOTOBKHA. TOYHOCTh, YyBCTBUTEIBLHOCTh W HU30MPATEIHLHOCTD,
00BEKTHI U 00JIACTH PYTUHHOTO M XapaKTEpHOTO MPUMEHEHHUSI.
6. 6. XPOMATOI'PAOUYECKHUE METO/bI

OcHoBHble  moHsATUsI. Teopus  paBHOBecHOW  xpomatorpaduu.  Krnaccuduxarus
Xpomarorpauyeckiux METOIOB IO NPHUMEHSEMBbIM (a3zaM, MEXaHU3MaM pa3feiCHUS U TEXHHKE
JKCIepUMeHTa. MeTo bl MOoJy4YeHHs] XpoMaTorpaMm ((ppoHTalIbHAs, SJIOCHTHAS U BBHITECHUTEIbHAS
xpomarorpadus). DPGHEKTUBHOCT, H  CEJICKTUBHOCTh XpoMaTorpadHuueckoro pasJeicHusI.
OcHoBHbIE TIapaMeTpbl yIEep)KMBaHUA BewecTB. KoOHLENUus TEOpeTUYECKUX TapeloK M €€
HejocTaTku. YpaBHenue Ban Jleemrepa. OOmme mnoaxoasl K ONTHUMM3AIMM — Mpoliecca
xpomarorpaduyeckoro paszaeneHus BemecTB. CrocoObl OCYIIECTBICHUS XPOMATOTpapuuecKoro
nporecca. OcCOOEHHOCTH HAMOJHEHHBIX, KanmuIApHbIX U PLOT-komoHoK. CriocoOb! AronpoBaHus
BemiecTB. OCHOBHBIE CHOCOOBI BBOJA MPOOBI, KOMOWHUpPOBaHHbIE MeTOJbl. (OCHOBHBIE
KOHCTPYKLMOHHBIE y3JIbl ONTHYECKUX MPUOOPOB sl XpoMaTorpaduu.

I'A3O0BAS XPOMATOI'PA®UA

I'azo0-ancopOumnonnas (raszo-teepaodgasnasi) xpomarorpadusi, CyIIHOCTb W TPUHIMII,
3HaYeHHUe, JOCTOMHCTBA M orpaHudeHus. M3orepmbl agcopOuuu. AncopOeHThI, Ta3bl-HOCUTETH U
TpeOoBaHUS K HUM. XMMHUYECKOE U aJICOPOIIMOHHOE MOAU(PHUIIMPOBAHUE TOBEPXHOCTH aICOPOEHTA.
OcHOBHBIC THIBI HEMOABWXHBIX (a3. BiusiHue Temmeparypsl Ha yIepKHBaHWE U pa3felicHHE.
["a3oBasi xpomarorpadus ¢ IPOrpaMMUPOBAHHBIM IMOABEMOM TemmepaTypsl. llpuHiumnel BbIOOpa
HAYaIbHOM M KOHEYHOW TEeMIIepaTyphl U CKOPOCTH HarpeBa. AmmapaTtHas peanu3anus. CriocoOb!
po6ooTdopa U NMPoOONOArOTOBKU. TOYHOCT, UyBCTBUTEIBHOCTh U U30MPATEIHHOCTh, OOBEKTHI U
00JacTl PYTUHHOTO U XapaKTePHOTO MPUMEHEHHS.

I'azo-kuakocTtHass xpomartorpadusi, CyIIHOCTh U IPUHLUI, 3HAYEHHE, JOCTOMHCTBA U
orpannueHusi. TpeboBaHHA K HOCHUTEISIM M HEMOJBIKHBIM KUAKUM (a3zaM. OCHOBHBIE THUIIBI
HenoJIBIKHBIX (a3. [IpoOaembl JecTpyKIMU HEMOABMKHBIX (a3 mpU BBICOKOM TemIiepaType U myTu
ee ycTpaHeHus. BnusHue mpupoasl *uakoi (aspl U pazlensieMbX BelecTB Ha 3(PQPEeKTUBHOCTD
paszneneHus. AnmapatHas peanuzanus. CrnocoObsl mpo0ooTdopa M NMpoOOMOATrOTOBKU. TOYHOCTH,
YYBCTBUTEIBHOCTh M U30MPATEIbHOCTh, OOBEKTHI W 00JACTH PYTUHHOTO U XapaKTEPHOTO
MIPUMEHEHUS.

BeicokoddexTuBHAA KanW/LIApHasi ra3oBasi xpomarorpagus, CyIIHOCTb W IPHUHIIMII,
3HA4Y€HHE, JOCTOMHCTBA W orpaHudyeHusi. OCHOBHBIE THUIIBI JIETEKTOPOB, HX JOCTOMHCTBA,
HEJOCTaTKU M 00JIacTH NMpuUMeHeHusl. TpeOoBaHus K JETEKTOpaM M UX OCHOBHBIE XapaKTEPUCTUKH.
AnmapatHas  peanuzamnus.  Crmocobsl  mpobooTOéopa W MpoOONMOATOTOBKU.  TOYHOCTH,
YyBCTBUTEIHHOCTh M HM30HPATENbHOCTh, OOBEKTHI U OOJACTH PYTUHHOTO U XapaKTEpHOTO
NpUMEHEHUs (MICHTU(QUKAIMS BEUIECTB, AHAJIU3 CJOXKHBIX cMecel, OOBEKTOB OKpYy)Karolen
cpeasl). [loHsTne o nByMepHOW ra3oBOM XpomaTorpaduu, €€ IOCTOMHCTBA M HEJOCTATKH.
[Tapodazuplii aHanmu3, TEXHUKA IKCIEPUMEHTAa, JOCTOMHCTBA M HEAOCTAaTKU. BapuaHTHI ra3oBOi
xpoMmarorpaguu ¢ TpeaBapuTeNbHONM  TepmonecopOumert. I[loHsTHE O peaknMOHHOW U
NUPOJIUTHUECKON Ta30BOM Xpomarorpaduu.

Caepxkputuyeckasi ¢uironaHas XpoMartorpausi, CyIIHOCTh M MPHUHIMI, 3HAYECHUE,
JIOCTOUHCTBA U orpanudeHusi. OcCOOEHHOCTH U OTIAMYUS OT Ta30BOU U XKUIKOCTHOM Xpomarorpaduu.
OcHOBHBIE TUIBI TOABMWKHBIX (a3. JlerekTopsl. AnnaparHas peanusanus. CrocoOsl mpo6ooTOopa u
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npoOONMOATOTOBKH. TOYHOCTh, YYBCTBHTEIBHOCTh W HW30MPATEIBbHOCTh, OOBEKTHI M OOJACTH
PYTHHHOTO U XapaKTEPHOI'0 IPUMEHEHHUS.
KNAKOCTHAA XPOMATOI'PAOUA

BoicokodpdexTrBHAS KMAKOCTHAA XpoMartorpadusi, CyIIHOCT, W NPHUHIMI, 3HAYCHHUE,
JOCTOMHCTBA M OTpaHM4YeHHs. 1pe0OBaHUS K HENOJBM)KHOM M MOABWXHON (a3zam. BrusHue
IPUPOJBI U COCTaBa 3JIIOCHTAa Ha 3(PPEKTHUBHOCTH pa3feleHHs. DIOUPYIOIas CHia MOJIBHXKHBIX
¢a3. Bnusnue pH Ha yxaepxuBaHue BewiecTB. Pa3HOBUAHOCTM MeTOJa B 3aBUCUMOCTH OT
HOJISIPHOCTH  HEMOABIKHOW  (pa3bl: HOpMalibHO-(a30BBIH W 0OpaleHHO-(a30BbIi BapUaHTHI.
[TonsTue o xpomarorpadguu ruipouIbHEIX B3auMoecTBuil. OCHOBHBIE TUIIBI HETIOABHKHBIX (a3.
Tumnbl 1 BapuaHThl MOTUGUIIMPOBAHHBIX CUIIMKATeNel, UX JOCTOWHCTBA M HEAOCTATKU. [IpUHIUITBI
BbIOOpa ycioBUM pasneneHus. JleTeKTopsl, UX OCHOBHBIE XapaKTEPUCTUKH, 00JACTU MPUMEHEHHUS.
AnnapatHas  peanuzauua.  CrnocoObl  mpoGooTOéopa M HIpoOONOATOTOBKU.  TOYHOCTH,
qyBCTBUTEIBHOCTh M HM30UPATENbHOCTh, OOBEKTHI W 00JACTH PYTUHHOIO U XapaKTEPHOTO
HIpUMEHEHHUs (aHaJIU3 CIOXKHBIX CMeceit).

HNonooOmennasi xpomarorpausi, CyIIHOCTb M MPUHLMI, 3HAYEHUE, JOCTOMHCTBA H
orpanuyeHusi. OCHOBHBIE 3aKOHOMEPHOCTH MOHHOro obmeHa. Heopranuueckue u opraHudeckue
MOHOOOMEHHUKM M HuX cBoiictBa. KommiekcooOpasyroomue HOHOOOMeHHUKH. Kunetnka u
CEJIEKTUBHOCTh MOHHOrO oOMeHa. BnMsiHMe npupoisl M cOCTaBa AJIIOEHTa Ha CEJIEKTUBHOCTH
paszeneHus BeuiecTB. KoHLeHTpupoBaHUe U pa3/ielieHue HEOPraHMUECKUX U OPraHUYEeCKUX MOHOB.
Herexropel. AnmaparHas peanmusanus. CrnocoObsl mpobooréopa u mpoOonoAroToBKU. TodHOCTS,
YyBCTBUTEIBHOCTb M HM30UPATENbHOCTb, OOBEKTHI M 00JACTH PYTUHHOIO U XapaKTEpHOTro
IPUMEHEHHUS.

HNonnas xpomarorpagus, CyuiHoCTh U INPUHLUI, 3HAYEHHUE, TOCTOUHCTBA U OIPAaHUYECHMS.
OcCHOBHBIE THIIBI HOJBMXKHBIX (a3, MX OCOOEHHOCTH M oOnacTH NpuMeHeHus. TpeGoBaHus K
copOeHTaM, UX CTPOEHHE M Kiaccudukanus. BapuaHTsl HOHHONW Xpomarorpaguu ¢ MoJaBICHUEM
(OHOBOH 37EKTPONPOBOIHOCTH U Oe3 Hee. THIbl ycTpoiCcTB MOAaBIEHHs IEKTPOIPOBOJHOCTH, UX
OCHOBHBIE XapakTepucTuku. [TonsTHe o «0e3peareHTHOI» XpomaTorpaduu. Konaykromerpuyeckuii
JNETeKTOp, NpPHUHLUII ero paboTel. AmnmnapatHas peanusauus. CnocoObl mpobooTdbopa U
npoOONoAroToBKU. TOYHOCTh, YYBCTBUTEIBHOCTb W M30UPATENbHOCTb, OOBEKTHI M 00JacTH
PYTHHHOTO M XapaKTEpHOTO MPUMEHEHHUSI.

Hon-napHast xpomarorpadus, CYIIHOCTb U TPHUHLMI, JIOCTOMHCTBA U OrPaHUYEHUS.
OcHOBHBIE MOJIENH (MEXAaHU3MBbI) yAepKuBaHUs. Poiab HenmoABMKHON (a3bl 1 BBOAMMOTO B 3JIOCHT
INPOTUBOMOHA. THUNBI MPOTMBOMOHOB M 3aKOHOMEPHOCTH YJEp>KMBaHUS BeIIeCTB. JleTeKTopHI.
AnmnapatHas peanuszanus. Criocoosl mpo6ooTdopa 1 MpodonoAroToBKH. JIOCTOMHCTBA U HEJJOCTATKH
MeTosa. TOYHOCTh, UYBCTBUTEIBHOCTh U H30MPATEIbHOCTh, OOBEKTHI M 00JacTU PYTUHHOIO H
XapaKTEpHOr0 IPUMEHEHHUS.

Addunnas xpomarorpadusi, CyIHOCTb U TPHUHLHUI, 3HAYEHUE, JOCTOMHCTBA W
orpaHuueHusi. AacopOeHThI. Y CIOBUS MPOBEIEHUS Mpoliecca pa3aeneHus. Jlerekropel. AnmapaTHas
peanuzanus. CrocoObl mpo6ooTéopa M MpoOOMOArOTOBKH. TOYHOCTH, UYYBCTBUTEIBHOCTH H
n30MpaTeabHOCTh, OOBEKTHI U 00IACTH PYTUHHOTO U XapaKTEPHOTO MPUMEHEHHS.
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IJKCKIO3HOHHAA XpoMaTorpagus, CyIIHOCTh W IPUHLHWI, 3HA4YE€HHE, JTOCTOMHCTBA U
orpannueHusi. OcoOEHHOCTH MEXaHU3Ma YAEPKUBAaHUS MOJIEKYN. XapaKTepUCTHUKH COPOEHTOB U
MOJIBIKHBIX (has3.

Ieab-xpomaTtorpadus (reiabnpoHUKaOMAs WIK Telb(QUibTpalluoHHas) B OPraHU4eCKOM U
HEOpPraHMYECKOM aHaiu3e. MexaHu3M pas3ziesieHus] BEUIECTB. XapaKTepUCTUKA renei. J[eTexTopsl.
Amnmaparnas  peanusauus. CrnocoObl  mpoboor6opa W mpoOONOArOTOBKU.  TOYHOCTH,
YYBCTBUTEIBHOCTh M U30MpPATEIbHOCTh, OOBEKTHI U O0JIACTU PYTUHHOTO U XapaKTEpHOTO
MIPUMEHEHUS.

TonkocaoiiHass (iaHapHasi) xpomarorpadusi, CYUHOCTb U TPUHIMUII, 3HAYCHUE,
JIOCTOMHCTBA U orpaHuueHusi. OCHOBHBIC (POPMYIBI M XapaKTEPUCTUKH. ATMIapaTHas peaau3aius.
CnocoObl  mOJlydyeHHUsl IUIAaHAPHBIX XpOMAaTOrpaMM (BOCXOJSIIUM, HUCXOISIINNA, KPYrOBOH,
IByMepHbIif). Mexanusmbl pazaenenusa. CopOeHThl W monBwKHBIE (a3pl. TpeboBaHus K
IPOBEJCHUIO aHalM3a W XPAHEHUIO IUIACTUMH i1 aHainu3a. PeareHTbl g NpOSIBICHUSA
xpomatorpamm. [lonarue o 1ByMepHON TOHKOCIOHHOM Xpomatorpaduu. Crocodsl mpodooTdopa u
POOOMOATOTOBKH. TOYHOCTh, YYBCTBUTEIBHOCTH M HM30HMPATENLHOCTh, OOBEKTHI W 00JacTH
PYTMHHOTO U XapakTepHoro mnpuMeHeHus. OcoOeHHOCTH OyMard Kak HEIMOJABIKHOM (hasbl.
TpebGoBanusi k mpoBeneHuto aHanuza. [lonBwxkHbie ¢a3pl. [leTeKTUpoOBaHME M TOIXOIBI K
KOJIMUECTBEHHOMY aHanu3y. O0nacTb NIPpUMEHEHMUSL.

OJIEKTPOMUT'PALIMOHHBIE METO/IbI

BapuaHThl  2JEKTPOMUTPAIIMOHHBIX  METOJOB: KANMWUIAPHBIA 30HHBIA  AJIEKTpOdopes;
MUILEIUISIPHAsT U MUKPOIMYJIbCUOHHAS JIEKTPOKMHETHYEeCKass XpoMaTorpadusi; KanuuIspHbIA reib-
anekTpodopes; uzoraxodopes; 3MeKTpodoKycHpoBaHHE B Kamwuigpax. [IpuyuHBl BBICOKOI
s heKkTHBHOCTH pa3ieneHus. AmnmaparHas peanmsanus. CyIHOCTh W TPUHIMUIBI, 3HAYCHUE,
JIOCTOMHCTBA U orpanudeHus. OCOOEHHOCTH MeXaHU3Ma pa3[eIeHUs MOJIEKYN U THUIIbI MOJBUKHBIX
¢a3. JlocrouHCTBa U HEOCTATKU MeTo/10B. OcoOeHHOoCTH AeTekTupoBanus. [loHstue o npoBeaeHun
aHanmu3a Ha Mukpouune. CTpoeHHE MHUKpPOUYHMIIOB, JIOCTOMHCTBA M HejocTaTku. CrocoObl
npo6ooTdopa u MPoOONOArOTOBKU. TOYHOCT, UYBCTBUTEIBHOCTh U U30MPATEIHHOCTh, OOBEKTHI U
00J1aCTH PYTUHHOTO U XapaKTEPHOTO MPUMEHEHHUSI.

7. METOJBbI PASJIEJIEHUA U KOHUEHTPUPOBAHUSA

[Tpoueccsl M peakuuu, Jiexallue B OCHOBE METO/OB pa3/ieleHHs] U KOHIEHTPUPOBAHUS B
aHanuTU4Yecko xumuu. Knaccudukaius MEeTo0B pa3felieHus U KOHIICHTPUPOBAHUS MO MPHPOJIE
MPOLIECCOB, YUCIY W Tpupone (a3, mpupoae MaTPUIBl U KOHIEHTpaTa. TepMOAMHAMHUYECKUE U
KHHETHYECKUE XApaKTEPUCTUKHU PA3ACIICHUs] U KOHIICHTpUpoBaHUsA. KoamuecTBEHHBIE MapaMeTphl
pa3fienieHuss W KOHIEHTPUPOBAaHUSA: KOX(DOUIUEHT paclpeiesieHus, CTENeHb HW3BJICUCHHUS,
Kod(PUIMEHTHI pa3aesieHns U KOHIIeHTpupoBaHus. CoueTaHue pa3ieieHus] U KOHIIEHTPUPOBAHUS C
MeTofamu orpenenenus. [IpuHIunsl BEIOOpa MeTOIA.

CopOunoHHBbIe METOAbI, CYIIHOCTh M TMPHUHLHUI, 3HAYEHUE, IOCTOMHCTBA U OTPAHUYECHUSI.
CopOenTsl, KIaccupuKkamus M0 MEXaHU3MY B3aUMOJCHCTBHUS BEIIECTBA C COPOEHTOM, CIOCOOY
OCYIIECTBIICHUSI TIPOIlecca, T€OMETPHUECKUM MpHU3HAKaM HEeMmoJBIKHOW (as3pl. KommuecTBeHHOE
ONMCAaHWE COPOLMOHHBIX TMpoleccoB. AmnmapaTHas peanuszanus. OOIacTH pPYTHUHHOTO H
XapakTEepHOTro NPUMEHEHUSI.
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IKCTPAaKIMOHHbIE METO/Ibl, CYLITHOCTb M IPUHIINII, 3HAYCHHUE, JOCTOMHCTBA U OIpPaHUYCHMSL.
OKCTpakuusl Kak TMpOLecC W MeToA. 3akoH pacnpeneneHusa. OCHOBHBbIE KOJIMYECTBEHHBIC
xapakTepucTuku. CrocoObl OCYHIECTBIEHUs JKCTpakuuu. TpeOoBaHHS K OSKCTpareHTam H
pactBoputensaM. Krnaccudukanus SKCTpaKIMOHHBIX IMPOLIECCOB IO THUIY HCIOJIb3YEeMOIo
OKCTpAreHTa, THUILy OOpa3yloIuXcs COSAMHEHUH, TeXHUKE OocyIiecTBiIeHUs. OCHOBHBIC THUIIBI
COEJMHEHUH, HUCMOIb3YeMbIX B 3KCTpakUMM. AmnmaparHas peanusanus. OO0gacTu pyTHHHOIO U
XapaKTepHOro MPUMEHEHHUS.

MeTtoabl oca:kaeHMsI M COOCAKAEHMs, CYLIHOCTb W IPHUHIMI, 3HAYEHHE, IOCTOMHCTBA U
orpanuyeHus. Vcnosnabp30oBaHue HEOPraHUYECKUX U OpPraHUYECKUX OCaauTeNe u coocanuTeneil s
pa3fiesieHus] U KOHLIEHTPUPOBAaHUS 3JIEMEHTOB. Buabl coocaxienus. OCHOBHBIE TUIIBI KOJIJIEKTOPOB.
Opranuueckue coocaautenu. AmnmapatHas peanuszauus. OOjgacTu PyTMHHOTO M XapaKTEpHOIO
HPUMEHEHHUS.

HUcnapenne, cy0MManusi U POACTBEHHBbIE MeTOAbI, CYLUIHOCTh M IPHUHLHII, 3HAUCHUE,
JOCTOMHCTBa W orpanuueHus. Knaccugukanus meronos. Mcnapenue, cyOiauManust UiId OTTOHKA,
OTTOHKA I0CJIE€ XUMHYECKMX NpeBpalleHui. AnmaparHas peanuzauus. OOmacTM pyTHHHOTO H
XapaKTEpHOro MPUMEHEHHUS.

IIpenapatuBHas xpomaTtorpadusi, CyIIHOCTb W NPUHIMI, 3HAYEHUE, JOCTOMHCTBA MU
orpanuueHus. AnmnapaTtHas peanusanus. O01acTu pyTUHHOTO U XapaKTEPHOI'O IPUMEHEHHUS.

8. METPOJIOI'MYECKHMUE OCHOBbI XUMHNYECKOI'O AHAJIM3A U XEMOMETPUKA

XVUMHYECKUH aHalIu3 KaKk METpoJjiornyeckas npouenypa. AHamuTudeckuid cursai. CriocoOsl
IPECTaBICHUS 3aBUCUMOCTH aHAIMTUYECKUIN CUTHAT — COJIepKaHHe ONPEIEIsieMOro KOMIOHEHTA.
OcCHOBHBIE XapaKTEPUCTUKH aHAIUTUYECKUX METOJIOB: TOYHOCTD, IPaBUJIBHOCTD, IPELIM3UOHHOCTbD,
YYBCTBUTEJIBHOCTb CEIEKTUBHOCTb, U30MPATEIbHOCTD, IPOCIEKUBAEMOCTD.

IMorpemHocTn, crnoco0bl MX KilacCU(UKALMK, OCHOBHBIC MCTOYHHMKHU IIOTPELIHOCTEH B
XUMHYecKOM aHanuze. CucreMaTH4ecKhe IMOTPEeIIHOCTH B XUMHUYEeCKOM aHaiu3e. CrocoObl
IIPOBEPKN MPaBWIBHOCTH. KOHTpOJBHBIM ONBIT Kak MeTposiorudeckoe mnoHstue. CiydaliHble
HOTPEIIHOCTH B XMMUYECKOM aHaiu3e. ['eHepanbHas U BbIOOpOUYHAsi COBOKYIMHOCTH pe3yJbTaToOB
XUMHYECKOIO aHalu3a. 3aKoH HOpMajbHOro pacnpeaeneHus. CTaTUCTUKAa MallbIX BBIOOPOK.
[Tpermsnonnocts. CratucTudeckas oOpabOTKa pe3yiabTaTOB CEPUMHBIX aHAINW30B. 3aKOHBI
pacipoCTpaHEHUs CUCTEMaTHYECKMX M CIIy4alHbIX morpemHocted. [lorpemHocTy oTaeabHbIX
CTaJMi aHalnW3a M KOHEYHOro pesynbrara. [IpuMeHeHHe AMCIEpCHOHHOIO aHanu3a Ul OLIEHKH
MOTPEIIHOCTEN OTAEIBHBIX CTAANI U ONEpalliii XUMUYECKOTO aHAJIMN3a.

HeonpeneseHHoCTh M3MEPEHUI Kak Mepa OLIEHKH aHAJIUTHYECKHX METOJI0B, CPaBHEHUE U
B3aMMOCBS3b C TEOpPUEN U MPAKTUKONH TOUHOCTU U3MEPEHUM.

YyBCTBUTEJIBHOCTD, CIOCOOBI €€ BbIpakeHHA. Koa(puuueHT 4yBCTBUTENBHOCTH, IpPEE
oOHapy>KeHHs, Mpeaesl ONpeNeeHus, X CTaTUCTUYecKas olleHKa. [IpuMeHeHHe perpecCMoOHHOTo
aHanu3a JJIs IOCTPOSHMSI TPaJyupPOBOYHBIX 3aBUCUMOCTel. OOpaboTKa HEMMHEHHBIX 3aBUCUMOCTEH
B xuMuyeckoM aHanuze. (OOpaboTka  crekTpanbHOM  HHQOpManuu.  ANMPOKCHUMAILUS
HKCIEPUMEHTAIBHBIX 3aBHCUMOCTEH, €€ OCHOBHBbIE pa3zHoBHIHOCTH. JuddepenunpoBanue u
MHTETPUPOBAHUE HKCIEPUMEHTAIbHBIX JaHHBIX. Dypbe-npeoOpa3zoBaHUE, €ro HCIOIb30BaHHE.
KoppensiuMoHHBIM ~ aHaIK3; HCIOJIB30BAHME  KOPPEJSIIMOHHOTO — aHaliu3a s [POBEPKH
HE3aBHCHMOCTH JIBYX aHAJIUTUYECKUX METO/HUK.
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Mertox u meroauka. IIpomomKuTenbHOCTh (3KCIPECCHOCTB), TPYIOEMKOCTb, CTOMMOCTD,
npubopHoe obecreyeHne METOJUKU aHaln3a; pe3yjbTaT XMMHUYECKOrOo aHalM3a Kak I0Ka3aTellb
KadecTBa. ApOuTpakHbli aHanu3. llpuHIMNBl yHHQUKAIMKA W CTaHAAPTH3AIMU AHATUTHYECKUX
METO0B. MeTtposiornyeckoe oOecrieyeHHue KOHTpOJS COCTaBa BEIECTB U MaTepHasoB.
CranpapTHble 00pa3ipl. ATTecTanys U CTaHAAPTU3ALUS METOAMK. AKKPEIUTALUs aHATUTHYECKUX
1abopaTOpHUid.

XeMOMeTpHKA B aHATUTUYECKONH XMMUU U XUMHYECKOM aHAINM3€, MaTEMAaTUYECKUE METOMbI
U3YyYEHHS] 1 MOJICITUPOBAHUS XMMHYECKHX SIBICHUN B 0OJACTH XMMHMYECKOTO aHAM3a, MOJyYeHUE
XMMHKO-aHAJIUTUYECKUX JAHHBIX C ITOMOIIBI0O MAaTeMaTHYECKUX METOJOB OOpabOTKH M JOOBIYM
JMaHHBIX (TIIYOMHHOTO aHaNW3a JaHHBIX). ba3bl JaHHBIX W 3HAHWW, MPUHIMIIBI UX TTOCTPOCHUS H
UCIIOJIb30BaHUSl B XUMMUYECKOM aHaJIN3€e, IOMCKOBBIE CUCTEMbI HH(POPMALIUU, OOHApYKEHUE 3HAHUN
B 0a3zax JaHHBIX IPU IOMOIIM XEMOMETPHUYECKUX METON0B. MaremaTuuyeckoe IJIaHUPOBAHUE U
ONTUMU3AIMS AaHATTUTHYECKOTO SKCIepUMeHTa. Vcronp30Banne TUCIEpCHOHHOTO U MHOTOMEPHOTO
pPErpecCUOHHOro aHajau3a. MHOTrOMepHbIE JaHHbIE B XUMHUYECKOM aHaju3e. BeKTopbl U MaTpuIlbl
AQHAJTUTHYECKUX CUTHAJIOB (IPU3HAKOB); (PaKTOPHBIN aHAN3. XeMOHH(pOpMaTHKa.

8. AHAJIN3 OB BEKTOB

OcHOBHBIE 32]a4¥ AHAJIN3A, AHAJIMTHYeCKMil HuKJ. BbiOOp Merona m cxeMsl aHaiu3a,
oTOOp mpoOBI, MOATOTOBKA MPOOBI (pa3joKEHHE, pa3lieJieHUuEe, KOHIEHTPUPOBAHUE U JPYrUe
olepaluu), MoJlydeHUe aHAIUTUYECKON (OpMbI, U3MEpEeHHE aHATUTUYECKOTO CUrHajla, 00paboTka
pe3yabpTaToB u3mepenuil. Onpenenenne cymmapubix nokasareneit (XIIK, BIIK u ap.). CkpuHuHT.
Tecr-meronpl. AHAJIUTHYECKUI MOHMTOPUHI, TNPUHIMIIBIL, METOAbI, OpraHu3alus, 3aJadyH.
AHnanuTndeckas Xumus 371eMeHTOB. OCHOBHBIE METO/Ibl BBIAEICHUS M OINpPENEIECHUs JIEMEHTOB U
M30TOIIOB 3JIEMEHTOB.

ABTOMAaTH3anMs  Ja0OPpaTOPHOr0  AaHAJAM3a U IPOMU3BOJCTBEHHOIO  KOHTPOJIS;
NepPUOANYECKOr0,  JHUCKPETHOrO0  aHaliM3a M HENpEephlBHOIO  aHaiM3a B IOTOKE.
ABTOMAaTU3UPOBAaHHbIE MNPUOOPBI, CHUCTEMBl M  KOMIUIEKCH, aBTOMAaThl-aHAJU3ATOPBl LIS
7a00paTOPHOTO U MPOM3BOJCTBEHHOTO aHaiu3a, poOOThl. MUKpOQIIOUIHbIE YUIBl U
MUKPOAHATUTHYECKUE CUCTEMBI ITOJTHOTO aHATN3a.

CeHcopbl B XMMHYECKOM aHajIu3e, UX CBA3b C HHGOPMAIMOHHBIMH TEXHOJIOTHUSMHU.
[TonsiTe ceHcopa M TpaHCAbIOCEpa, APYTHE€ OCHOBHBIE MOHSTHS CEHCOPOB. TEeXHHUYECKOoe H
npubopHoe obecriedeHue ceHcopoB. CeHCOphl ISl KaueCTBEHHOTO M KOJIMYECTBEHHOTO aHajM3a.
Knaccugukanuss ceHcopoB 1O MNpUHLUMIY JedcTBUsA (XUMHUYeckue, ¢usndeckue, (U3UKO-
XUMHUUYECKHe, Ononorndeckue). buoceHcopsl, MoJIEKyIsIpHOE ¥ OMOMOJIEKYJIIPHOE paclo3HaBaHUE.
Ontuueckne (XeMo- M OMOCEHCOpHI), 3NEKTPOXUMHUUYECKHE, IhEe30JIEKTpHUECKUe (BKIIOYas
KBapIIEBBIE MHKPOBECHI), AJIEKTPHUECKUE CEHCOPHI, TEPMHUYECKHE, TEPMOMETPHUYECKHE CEHCOPHI;
Macc-CEHCOpPbI, = MUKPOIJEKTPOHHBIE  JaTUYUKW  JUii  OMOMEAMUMHCKUX  HCCIICAOBAHHIMA.
MybTUIIJIEKCHBIE ~ CEHCOPBI, HAHOCEHCOPHKA. AHAINTHYECKHE  BO3MOXHOCTH,  OOJACTH
PUMEHEHHSI.

Teopuss m npakTuka npod6ooTdéopa U NMpodonoAroToBKM. [IpencTaBUTENBHOCTh TPOOHI;
B3alMOCBSA3b C OOBEKTOM M METOAOM aHanu3a. ['eHepanbHas, jJabopaTopHas W aHaIU3HpyeMas
poObl. DakTopkl, 00YCIOBIMBAIOLINE pa3Mep U crocod oTdopa npencTaBUTeabHOM Tpoosl. OTOOP
npo® TOMOI€HHOTO U TeTeporeHHOro cocraBa. CrocoObl MOJMY4YEeHHs CpeAHed MpoObl TBEPIbIX,
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KMJIKAX WU ra3000pa3HbIX BEIIECTB; TOKCUYHBIX M PAAMOAKTHBHBIX MPOO YCTPOWCTBA M IPHUEMBI,
WCIIONIb3yEMbIC TIPU ATOM; TEepBUYHAs o0paboTKa W XpaHEHHE MPoO; MTO3UPYIOIIUE YCTPOMCTRBA.
OcHoBHBIE CTIOCOOBI TepeBofa NpoObl B ¢GopMy, HEOOXOAMMYIO Ui JAaHHOTO BHJAa aHaIU3a:
pacTBOpEHHE B PA3JIMYHBIX CPelax; CIEeKaHUe, CIIABICHHE, PAa3I0KEHHE NOJ IeHCTBUEM BBICOKUX
TEMIIepaTyp, NaBJICHUS, M3IyUYeHUs, yIbTPa3ByKa, BHICOKOYACTOTHOTO Pa3psiaa; KOMOWHUPOBaHHE
pasIMYHBIX IPUEMOB; OCOOCHHOCTM pa3JIOKEHUS OpraHudeckux coeauHeHud. CrocoOsl
YCTpPAHEHUS U yueTa 3arps3HeHUH U IOTepb KOMIIOHEHTOB IIPU MPOOONOATrOTOBKE.

OcHOBHbIe 00BEKTbI AaHAJIM3a, OCOOCHHOCTH, BH/Bl aHAJIM3a TaKUX OOBEKTOB U
COOTBETCTBYIOIIME METOABI M 3aJayd MX aHaau3a. AHaau3 in Situ m in vivo. KoHtpoas wu
MOHHUTOPHHT TIPOU3BO/ICTBA.

Oobvekmul oKpyscaioujeii cpedvi: BO3yX, NPUPOAHBIE U CTOYHBIE BOJbI, aTMOC(EpHBIE
OCaZiKy, IIOYBbI, JIOHHBIE OTJIOXKEHUs, (iaopa. ObOvekmwvl IKONO2UUECKO20 KOHMPOA
[TpoMmblIIITICHHBIE, TEXHOJIOTHUECKUE U OBITOBBIE 0MX00bI.

TI'eonozuueckue 06veKkmbl, MUHEPATILHOE IIPOMBIIIIJIEHHOE ChIPBE.

Heopzanuueckue coedunenusn. Yuctble U CBEPXUUCTHIE BEIECTBA U MaTepHalbl,
OIpe/ieIeHue B HUX IPUMECHBIX U JIETUPYIOIIMX MMKPO3JIEMEHTOB. MUHepalbHble YA0OpEHMS.
[TocnolHbIN U JTIOKAJIbHBIN aHAIH3.

Memannwl, cnaaest U Jpyrue MNPOAYKTHl METAUIypPrU4e€CKOd MPOMBIIIJIEHHOCTH.
OnpeneneHue 4epHbIX, LBETHBIX, PEIKUX, OJIATOPOJHBIX METAUIOB M aHAINU3 MX CIUIaBOB. AHaIN3
HEMETaJUIMUYECKUX BKJIIIOUEHHUH U OIpeAesieHne Ta3000pa3yroniux npumeceit B Meramuiax. Kontposb
Opou3BOJACTBA. Mamepuanvt  amomuou  npomviuinennocmu. Jlpyzue  npomviuiieHHble
mamepuanvl. Komno3uyuonnvie u nanomamepuanst

Ilpupoonsie u cunmemuueckue opzaHuyecKkue eewjecmea U >IEMEHTOOPTaHUYECKUE
COCJMHEHUS; OpraHWYEeCKHe MaTepuallbl, MOJUMEPHbIE MaTepuanbl. YTJIEBOJOPOIAHOE ChIPbE,
He(TENPOAYKTHI.

Buomeouyunckue o6vekmol. buonornueckue 1 KUBble 00BEKTHI, JIEKAPCTBEHHOE ChIPbE U
(dapmarieBTUYECKHE MpenapaTbl, MEAULIUHCKHUE OOBEKThl, OOBEKTHI KIMHUYECKOH J1abopaTOpHOI
JMAarHOCTUKH; 00BEKTHl KPUMHHATHCTUIECKOHN SKCIIEPTU3bI; MUIIEBOE CHIPhE U MPOAYKTHI IUTAHHUS.
CaHUTapHO-TUTHEHUYECKUN KOHTPOJb.

Cneyuansvnvle 00vekmvl u 3a0auu aHAIU3A: Ta3bl, TOKCUYHBIE U PaJAHOAKTUBHbBIE
BEIIIECTBA, HAPKOTUKH, B3PbIBUATHIC U JIETKOBOCIIJIAMEHSIOIINECS BEIIECTBA, KOCMUYECKUE OOBEKTHI,
apxeosornyeckre 00beKThl U 00BEKThI KyJIbTYPHOTO HACIIEHS.
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IIpumepHBbIe TeMbI VISl BCTYNIUTEIBHOI0 HCIIBITAHNUS 110 MPOrPaMMe
®dusnueckasn xumus (109-01-00-144-xn)
1. Tepmoaunamuka
TepMuueckue u Kalopudeckre ypaBHEHHs COCTOSIHUS JUIs Ta30B U KOHJIEHCUPOBAaHHBIX (a3.
[lepBblii 3aKOH TEPMOJMHAMHKM U €0 aHAIUTHYECKOE BBIpaXKeHHWE. BHYTpeHHss sHeprus u
SHTAIBNUA. TENI0EMKOCTB.
Bropoii 3akoH TepMonMHaMUKH. DHTponus. M3MeHeHue SHTPONUHU M30JIMPOBAHHON CUCTEMBI U
HalpaBJeHUE CaMOIIPOU3BOJILHOTO MpoIlecca.
Tperuit 3axkoH TtepmoauHamuku. Teopema Hepucra u nocrymar Ilimanka. Beluucinenue
a0COIOTHOM HTPOMMHU TBEPJIBIX, )KUJIKUX U ra3000pa3HbIX BemecTB. CTaHJapTHBIE SHTPOIUH.
TepmoarHaMHUUYeCKHe TOTEHIMANBI H  XapakTepucTuueckue ¢yHkuuu. DyHIaMeHTalIbHOE
ypaBHeHue [ uo66ca. CootrHomenus Makcpesia.

33



XUMHUYEeCKUN TOTeHIal. YpaBHeHue [ mo6ca-/lrorema. BeipakeHUss XUMHUYECKUX TTOTEHITNATIOB
JUTSI KOMIIOHEHTOB HUJICAIbHOTO M PEAIbHOTO PaCTBOPOB (TBEPABIX, KHUAKUX U Ta3000pa3HbIX).

PactBopsl. [lapiuaibHbie TEPMOANHAMUYECKUE BETUUNHBI.

N36b1Tounas sHeprust ['m60ca, crmocodpl €€ omucanus. TepMomMHAMHYECKas KiIacCH(pUKAIIH
pacTBOpPOB.

®a30BbIe paBHOBECHUS B JIByXKOMIIOHEHTHBIX CUCTEMaX: 3aBUCMMOCTb PACTBOPUMOCTH BEIIECTBA
OT TeMIIeparypbl, Kpuockomus, s0yauockonus. Ocmoc, ypaBHenue Bant-I'odda. 3akonsr ['n66ca-
Konosasosa.

OIHOKOMITOHEHTHBbIE cucTeMbl. YpaBHenue Knaysuyca-Kinaneitpona. Jluarpamma cocTosiHus Ha
prMepe OJHOTO BEIIEeCTBA: BOna, cepa, pocdop.

I'ereporennsie cucteMsl. [IpaBuiio ¢a3 ['u66ca. JluarpaMMbl COCTOSIHUS.

KoncranTta paBHOBecHs. YpaBHEHUS U30TEPMBbI, H300apbl U U30XOPBl XUMHUUECKON peaklnu.

AncopOuust u ee onpenencHus. MOHOMONEKYIIIpHas afcopOLrs Ha OJXHOPOJHON MOBEPXHOCTH
(u3orepma JIsurmropa). M3otepma u nzocrepa aacopoumm.

MuKpo- ¥ MaKpOCOCTOSHHSI CHCTEMBI B KJacCHUeCKoW craructuke. llonstue o ¢a3zoBom
MPOCTpPaHCTBE. Jproauyeckas rumote3a. [IpuHOMN paBHONW BEPOSTHOCTH MHUKPOCOCTOSIHHM B
M30JIMPOBAaHHOM cucteMe. TepMonuHaMuieckast BEpOSITHOCTh, €€ CBA3b C SHTPOIHUEH.

CBs13b CYMMBI TI0 COCTOSIHUSIM C TepMOAMHAMUYEeCKUMHU (pyHKImusMu. CyMMa MO COCTOSIHUSAM IS
OTJENIbHOM YacTHUIlbl U cucTeMbl U3 N yacTuil. CBsI3b MEXIy HUMH.

MUKpOKaHOHUYECKU W KaHOHWYECKHH aHcaMOyb. BbIBOI (DYHKIIUU pacrpeleicHHus] CHCTEM
aHcamb67s o »Heprun. KanoHndeckast cymma 1o COCTOSIHUSIM.

Pacnpenenenne MakcBenna-bonbliMaHa ¥ BIYUCIICHUE CPEAHUX BEIUYUH.

[ToctynarenbHast CcyMMa IO COCTOSTHHSIM M pacueT TePMOIUHAMUYECKUX (PYHKIHMIA OTHOATOMHOTO
uaeanbHoro raza. Craructuyeckuid pacuer. DHTponus u napaaokc ['udoca.

BpamarenbHasi, kojeOarenbHas M DJIEKTPOHHAasT CYMMbBI 10  cocTosiHUsIM.  Pacuer
COOTBETCTBYIOIIMX BKJIJIOB B TEPMOANHAMHUUECKHE GYHKIUH (Ha TpUMepe Tr000H QYHKIUH).

XUMHUYECKUN MOTEHUMA UaeaabHOro raza. CTaHmapTHbIE CYMMBI IO COCTOSIHUSM. BbipaxkeHue
K, n K.4epe3 CyMMBI 110 COCTOSTHHSIM.

2. XuMH4YecKasi KHHeTHKA U KaTajau3

OcHoBHbIE TOHATHS (EHOMEHOJIOTMUECKOM KHWHETUKU: TPOCTbIE U CIOKHBIE PpEaKIMH,
MOJIEKYJISIPHOCTb U CKOPOCTb JIEMEHTAapHON peakunu. KMHeTndecknii 3aKoH JEHCTBYIOLIMX Macce,
KOHCTaHTa CKOPOCTH.

CrniocoObl onpezeneHusi CKOpOCTH peakiuu. KuHeTnueckue ypaBHEHUs NIl IPOCTBIX peaKiuil.
[Topsimok peakiuu, crocoObl €ro ONpeaeeHHs.

CrnoxHble XUMHUECKHE peaKlii: KUHETUYECKHE YpaBHEHUS Ji11 00paTUMBbIX, IOCIEA0BaTEeNbHbIX
Y TIapaJuIeTbHBIX PEeaKIIHid.

Cno)xHble XUMHYECKHE PEaKIMH: TPUONMKEHHE KBAa3UCTAIMOHAPHBIX U KBAa3MPABHOBECHBIX
KOHIIEHTpaIHii, 001acTh MPUMEHUMOCTH.

KuneTnka nenHeIx peakiuii (Hepa3BeTBICHHbIE U PA3BETBIICHHBIE IIEMTHBIE PEAKIUN).

Bnusgane temmeparypbl Ha CKOPOCTh XMMHYECKOW pEaKIUU. YpaBHEHUS AppeHHyca. DHeprus
AKTHUBAIIMH U ONPEACIICHUS €€ M0 YKCIEPUMEHTAIbHBIM JIaHHBIM.
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MexaHu3M KHCIIOTHO-OCHOBHOIO TOMOTE€HHOIO Karanu3a. BimsHue pactBopurtens. KuHernka
TOMOTEHHO-KaTAJINTUYECKNAX PEAKIIHH.

KuHeTnka rereporeHHbIX KaTaIMTHUYECKUX peakuuil. Pomp agcopOuum MOjeKyln Ha BHEIIHEH
IIOBEPXHOCTHU KaTajau3aropa U Jud@y3uu BHYTpb IOP.

@®epmeHTaTuBHBIN Katanu3. CTpoeHue (GepMEeHTOB. AKTUBHOCTh M CEIIEKTUBHOCTBH JICHCTBHSL.
MexaHu3M U KUHETUKA ()epMEHTATUBHBIX PEAKLIUH.

®doTtoxumuueckre peakiuu. 3akoH OuHmTedHa-IlITapka. KsanTtoBblii BbIxoA. Jluarpamma
S16510HCKOTO.

Teopust aKTUBHBIX CTOJIKHOBEHUH, pacyeT KOHCTAHThl CKOPOCTU OMMOJICKYIIIPHON peaKIuy.

TeopeTudeckoe oOnMcaHUE KUHETUKM MOHOMOJEKYISPHBIX peakuuid, cxema Jlunagemana.
[TonnpaBka XuHIIEIbBYIA.

Teopust akTHUBUPOBAHHOIO KOMILJIEKCA (TEOPHs NEPEXOJHOI0 COCTOSHUS): OCHOBHBIE MOJIOKEHUS,
ypaBHeHU# Diipunra. Pacuér npenskcnoHeHIMaIbHOTO MHOKUTENSA. [[oBepXHOCTh MOTEHIUATIBHON
SHEPruy U pacuéT SHEPIUH aKTHBALIUU.

3. KBaHTOBasi XUMUS H CTPOEHUE MOJIEKYJI

TouHo (aHaNMMTHYECKH) pellacMble OJHOYACTHYHBIC 33aJayl KBAaHTOBOW MexaHuKu. YacTtuua B
IPSIMOYrOJIbHOM NoTeHuuane. ['apmoHnyeckuil ocuuiuiATop. JKecTkuil poTarop M ONeparopsl
yrimoBoro MoMmeHTa. [Ipunnunsl pemenus ypaBuenus Llpemunrepa. Crektp sHepruu ¥ (QyHKIHH
cocrosHus.  CpenHue 3Ha4eHUs HAONIIOIAEMBbIX B Pa3JINYHBIX COCTOSHUSX.

3amaua ONHOAEKTpOHHOro aroma. [IpuHummner pewmenus ypasHenus Ulpenunrepa. Crextp
SHepruu u GpyHKIUU coctosgHus. CpeaHue 3HadeHns: HaOM0AaeMBbIX B pa3IMYHbIX COCTOSIHUSAX.

CnuHOBBIM MOMEHT uMIynbca. Oneparopbl NPOEKUMH M KBagpara CIMHA M HMX CBOWCTBA.
[IpencraBnenus omneparopoB chuHa AnekTpoHa; Marpuubl [laynu. CHOUHOBBIE COCTOSHHUSA
MHOT'O2JIEKTPOHHBIX cucTeM. Oneparopbl NoaHOro cnuHa. CBs3p CIMHA M IIEPECTAHOBOYHOU
CUMMETPUHU BOJIHOBBIX QyHKINNA. CIMHOBBIE COCTOSTHUS JIBYX AJIEKTPOHOB.

[TpubnmxeHHbIE METOABI pElIeHHs 3a7ad KBaHTOBOM XMMHUH: BapHALIMOHHBIM METOJ, METOJIbI
TEOPUH BO3MYILEHUN

Anuabatuyeckoe MpeACTaBiIeHHE DJIEKTPOHHO-siiepHOM  3amaun. [lpubmmxenue bopHa-
OnmnenreliMepa. OJIEKTPOHHOE BOJIHOBOE YypaBHEHHE. [IOBEpXHOCTHM NOTEHIMAJIBHON HHEPrUH
(IITID) MonekynsApHBIX CUCTEM U UX OCOOBIE TOUKH.

OnnoonexktpoHHoe  mpuOmmxenue.  Onpenenurens  Creiitepa.  Merton  Xaptpu-®oxa.
Kanonnueckue ypaBHeHus Xaprpu-®oxa. MHrepnperanus pemenuil ypaBHeHuidl Xaprpu-doxa.
ONEeKTPOHHAs U CIMHOBAS MNIOTHOCTD.

bazucHble Habops! B kBaHTOBOM XxuMHH. Kiaccudukanus 6a3ucHbIX HAOOPOB M THIBI 0a3UCHBIX
¢bynkumii. YpaBHenus Xaprpu-doka-Pyrana ais 3aMKHYTBIX 000704€K B OTPaHUUYEHHOM BapHaHTE
MeToaa XapTpu-Poka. AHaNIU3 3JIEKTPOHHOU MJIOTHOCTH.

OnexktpoHHas koppemsius. KymoHoBckas u  oOMmeHHas koppemsuus. KonduryparmumonHoe
pa3iokKeHHe TOYHOM BOMHOBOW (GYyHKIMH ABYX M N 3JIeKTpoHOB. MeToa KOH(UTyparlMOHHOTO
B3aMMOJICHCTBUS M €0 OCHOBHBIE (DOPMBI.

[IpumeHeHre TeopuH BO3MYIIEHHMH Uit ydera 3((EeKTOB 3JIEKTPOHHOM Kkoppensuuu. Teopus
Bo3MyleHU Memepa-Ilneccera. Dneprus koppensuuu B merone MII2.
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Teopust dyHKIIMOHANa TIOTHOCTA. Teopembl XoosHOepra-Kona. VYpaBuenuss Kona—IlIrma.
OcHoBHbI€ TUIIBI (YHKIIMOHAIOB MIOTHOCTH.

Hecraunonapnas teopust BosmyuieHuid. [lepexonpl B MoneKynax noj A€MCTBUEM BHELIHUX IOJEN
U UX CKOPOCTh B IIEPBOM MOPSAKE TEOPUU BO3MYILEHUI. BeposTHOCTH nepexo1oB U o0IIMe MmpaBuiia
0TOOpa B MOJIEKYISIPHOM CIIEKTPOCKOITHH.

Pemenne spepHoro  ypaBHeHus. PasjeneHune  MOCTynarenpHOrO,  BPAllaTEIbHOTO U
KOJIeOATEIbHOTO ABMW)KEHUH W MPOCTEHIINEe MOJAETH ONMCAHUS DHEPreTUYECKUX COCTOSHHIM
MOJIEKYJISIpHBIX cucTeM. [Ipubnmkxenne «KeCcTKUi poTaTop — rapMOHUYECKUN OCLIUILISITOPY.

KonebarenbHo-BpalareabHble COCTOSIHHUSI JBYX- M MHOTOaTOMHBIX MOJIEKYd. MoJeKynspHbie
IIOCTOSIHHBIC, XapaKTEpPU3YIOLIUE DHEPreTHUYECKUM CHEKTp MOJeKyabl. BpamarenbsHsle u
KoJIeOaTeIbHO-BPAIATEIbHBIE CIIEKTPHI JBYX- U MHOTOATOMHBIX MOJIEKYIL.

9JI€KTpOHHBI€ COCTOSIHHA MOJICKYJI M INCPEXOJbl MCXKAY HHUMH. aﬂeKTpOHHO-KOHG6&TCHBHBI€
CIICKTPbI ABYX- 1 MHOI'OATOMHBIX MOJICKYII.

PexomenoBaHHas JuTepaTypa
OCHOBHAA

1. Epemun B.B., Kapros C.W., Ycnenckas U.A., u np. OcHoBbI ¢usnueckoit xumun. B 2 4. Y.1.
Teopus. 8-e u3a. Mocksa. Jlaboparopus 3nanwmii, 2025. — 348 c.

2. Epémun E.H. OcHoBBI xumMHnueckoil TepmoarnHaMuku. M.: Beicias mkona, 1974. — 341 c.

3. Otkunc I1., ne [Tayna J[x. @uznueckas xumus. B 3 4. U.1. PaBHoBecHas TepmonHamuka. M.:
Mup, 2007. — 496 c.

4. Epémun E.H. OcHoBbI xuMuueckoil kuaetuku. M.: Boiciias mikona, 1976. — 375 c.

5. PomanoBckuii b.B. OcHOBEI XuMHu4ecko kuHeTuku. MockBa. Jk3amen, 2006. — 415 c.

6. Jlagmay JI. 1., JIupmmn E. M. KBanroBast Mexanuka, 1. 3. M.: Hayka, 1989.

7. Munkun B. U., Cumkun b. S., MunseB P. M. Teopus crpoenust monekyi. (2 u3n.) PocroB-Ha-
Hony.: ®enukc. 1997.

8. CrenanoB H. ®. KBanToBasi MexaHuKa U KBaHTOBast XuMus. M.: Mup, Uzn-sBo MI'Y. 2001.
JOITOJIHUTEJIbHA A

1. Bunkos JI. B., Ileatun 1O. A. ®usnueckue MeToasl ucciaeaoBanus B Xxumuu. M.: Mup, 2006. —
683 c.

2. lparo P. ®duznueckue metoas! B xumuu. M.: Mup, 1981, B 2x Tomax.

3. ITonTopak O.M. TepmoauHamuka B pusndeckoit xumuu. M.: Beicias mkomna, 1991. — 318 c.

4. CmupnoBa H.A. MeTonibl CTaTUCTUYECKON TEPMOIUHAMUKH B (pu3ndeckoil xumuu. M.: Beicias
mkoza, 1982. — 456 c.

5. Topuikos B.J., Ky3nenoB U.A. OcHoBbl pusnueckoit xumuu. 7-e u3a. M.: bunom. Jlaboparopus
3HaHui, 2025 — 410 c.

6. CremanoB H. @., [TynsimieB B.W. KBanToBas MexaHuka MOJIEKYJT ¥ KBaHTOBast Xxumust. M.: 3n-Bo
MI'Y, 1991.

7. Meccua A. KBanToBas mexanuka, T. 1. M.: Hayxka, 1978.

8. beitnep P. Aromsl B monekynax. M.: Mup. 2001

9. Munkun B. U., Cumkun b. §., Munses P. M. KBantoBasi XuMusi OpraHM4eCKUX COEIMHECHUH.
Mexanu3msl peaknuit. M.: Xumust. 1986.
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10. ®nappu P. KantoBas xumus. M.: Mup. 1985.
11. . Maiiep. M30panHbIe TJIaBbl KBAHTOBOW XMMHH. J[0Ka3aTenbCcTBO TEOPEM | BBIBOJ (popMyIL. —
M.: bunowm. JlaGopatopus 3nanuii, 2006.
12. KazakoB K.A. BeegeHue B TeOpeTHUECKYIO U KBAHTOBYIO MexaHUKy. M.: ®us. -t MI'Y, 2008.
13. JLA. TonoBanb, E.A. Koncrantunona, II.A. ®@opm 3agauu 1Mo KBAaHTOBOH MEXaHUKE IS
XUMUKOB. M.: ®u3. ¢-t MI'Y, 2010.
14. Otkunc I1. KBanTel. CripaBounHK KoHenuidi. M. Mup. 1977.

IIpuMepHbIe TeMBbI 1J151 BCTYNUTEIBHOT0 UCIIBITAHNS 110 IPOrpamMme

dunexrpoxumus (109-01-00-146-xn)

1. TepmMoaguHAMMKA U CTATUCTUYECKAS TEPMOAUHAMHMKA
OcHoBHbIE TOHATUS (PEHOMEHOJOTHMYECKON TEepMOIUHAMHUKU. TepMoIUHAMHYECKHE CBOMCTBa
cucteM. IHTeHCUBHBIE M SKCTEHCUBHBIE BETUYMHBI. DYHKIIMU COCTOSIHUSA U YPABHEHHUS COCTOSHMUSI.
IlepBblii 3aKkOH TEpMOAUHAMHUKU. BHYTpeHHss sHeprus, sHTanpnus. TemnoeMmkocTu. 3akoH lecca,
ypaBHenue Kupxroda.
Bropoii 3akoH TepmoauHamuku. OOpatumbie U HeoOparumMble mporecchl. HepasenctBo Kiaysuyca.
Oueprus ['enbmronbiua, sueprust [u66ca. Kputepun tepMoarHAMUUYECKOTO PAaBHOBECHUS CHUCTEM U
CaMOIIPOU3BOJIBHOCTH MPOTEKAHUS MTPOLIECCOB.
TepmoamHaMHUYeCKHe TOTCHIMATIBI W Xapakrepuctuueckwe (yaknuu. DyHmaMeHTaIbHOE
ypaBHeHue ['ub6ca. YpaBuenus ['u66ca — I'enbmronbua. TpeTuil 3akoH TEpPMOAMHAMHKH, TEOpeMa
Hepuncra, nocrynar [Tnanka. CTangapTHble TepMOAMHAMHYSCKHE (DYHKITUU BEIIESCTB.
PactBopsl. [lapuuanbHble TEPMOAMHAMUYECKHE BEIMYMHBI. XMUMHYECKUN MOTEHUMAJT. YpaBHEHUE
['u66ca — [rorema. JleTyuecTs U aKTUBHOCTb. 3aKOH JCHCTBYIOIIUX MAacC U KOHCTAHTa PaBHOBECHS.
YpaBHEHUs U30TEPMBbI, U300aphl U U30XOPHl XUMUYECKOM pPEeaKIUu.
['ereporennsie cuctemsl. [IpaBuio daz [ub6ca. YpaBuenue Knaitnepona — Knaysuyca. /luarpammsr
COCTOSIHUSI.
TepmoanHaMHKa TOBEPXHOCTHBIX sBIEHUH. Agjcopbuus. WMzorepmbl aacopOuuu [ubbca wu
Jlearmiopa. [TonmumonekynsipHas aacopOuus. AncopOIMOHHBIE METObI UCCIEAOBAHUS TUCIIEPCHBIX
CHUCTEM.
Mukpo- u MakpocoCTOssHHS cucTteMbl. Da3oBo€ MPOCTPAHCTBO. OProguyeckas THUIOTE3a.
TepmonnHaMuueckass BEpOSTHOCTb W €€ CBA3b C HHTpomnMeil. Pacnpenenenme MakcBemna —
bonbpimana, cpennue BennuuHbl. KBantoBas craructuka. Pacnpenenenne boze — DiHmTeitHa u
®epmu — upaka.
[TocTymarenpHas cymma 1Mo COCTOSIHHMSIM M pacdyeT TePMOJUHAMUYECKUX CBOMCTB HJICAIBHOTO Ta3a.
Bpamarenbnas, konebareiabHas M JIEKTPOHHAS CYMMBI MO COCTOSHUSM. CyMMBI TIO COCTOSIHUSIM
MOJICKYNIBI M CHCTeMBbI MOJIEKYn. CTaHJapTHBIE CYMMBI IO COCTOSHUSIM M pacdyeT KOHCTaHT
XUMHUYECKOTO PaBHOBECHSI.
2. XuMun4yeckass KHHeTHKA
OcHoBHBIE TIOHATHUS (EHOMEHOJIOTHYECKOW KHWHETUKH: TPOCThIE U  CIOXKHBIC PpEeaKIuH,
MOJIEKYJISIPHOCTh U CKOPOCTh MPOCTOM peakiuu. KuHeTnyeckuil 3akoH JAEWCTBYIOLIUMX Macc,
KOHCTaHTa CKOPOCTH.
CriocoObl ompeneneHusl CKOPOCTH peakiuu. KuHeTwueckuwe ypaBHEHHS NI MPOCTBIX PEAKITHA.
[Topsimok peakiuu, CioCOOBI €r0 ONpeAeTICHHUS.
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CrnoxHple XuUMUYECKHe peakiuu. KpasucranmmonapHoe mnpuOmmwkenue, Meron boaeHmTeiHa.
Kunerndeckue ypaBHeHHsI i1 OOpAaTUMBIX, IOCJIENOBATENbHBIX U MapaJJICIbHBIX PEAKIIHi.
Hepa3sBeTBieHHbIE 1 pa3BETBICHHBIC LIEMTHBIEC PEAKIIUH.
3aBUCUMOCTb CKOPOCTH PEaKLHMHM OT TEMIIEPATYpbl, YpaBHEHHE ApPpEHHUYCa, SHEPIHs aKTUBALUH,
CrocoOBbl €€ OTpeIeIICHHUS.
Teopuss aKkTUBHBIX CTOJIKHOBEHUH, pacyeT KOHCTAHTbl CKOPOCTH OHMOJEKYISIPHOW pEeaKIIHH.
MonoMonekynsapHble peakuuu, cxema JInnaemana.
Teopust akTUBUPOBAHHOIO KOMIUIEKCA. [[0BEpXHOCTh MOTEHIUAIIBHON dHEPTUHU. Pacuer KOHCTaHThI
CKOpPOCTH.
3. OCHOBBI /1eKTPOXUMHUH
HoH-1unonpHble B3aUMOJECHCTBUS B PACTBOPAX EKTPOIUTOB. Mozenbs bopHa u ee orpaHuyeHus.
Yucia conbBaTalviv, METO/IBI UX ONPENEICHUS.
HoH-MOHHBIE B3aUMOJICHCTBUSL B pacTBOpax 3J1eKTpoiauToB. Mozaens [lebGas-XroKkkens Uit pacyera
k03 PUIIMEHTOB aKTUBHOCTHU, Tpenensl ee mnpuMeHuMocTd. [loBemenue kod(hduULIMEHTOB
AKTUBHOCTH IPU BBICOKUX KOHLEHTPALUAX 3JIEKTPOIUTOB.
OJIC snexTpoxuMuyeckoil nenu. PaBHOBeCHbIe NOTEHLMAbI, ypaBHeHHME HepHcra. DnexTpossl
CpaBHEHUS VISl BOJIHOM U HEBOJHBIX CpE.
Crpoenne 3apspkeHHOW Mex(a3HOM TpaHUIBl DIEKTPOI/PACTBOP TPH  DICKTPOCTATHUECKON
azicopOLKK MOHOB U MPH aJIcopOIuu ¢ mepeHocoM 3apsiaa. Mozens ['yu-Hanmena. AcopOIoHHbIE
METO/bI OTIPE/IETICHUS IOBEPXHOCTH 3IEKTPOIOB.
Kunetnka »1meKTpOAHBIX MPOLIECCOB B YCIOBUAX Au(dy3noHHbIX orpaHuueHuil. Bpamarommiics
nucKoBbIl aekTpos. [lonsporpadus. Bonsramnepomerpusi. MUKPOAIEKTPOIBL.
KuHeTtunka 351eKTpoJHBIX IPOLIECCOB B YCIOBUSAX MEUIEHHOM CTaluu MepeHoca MeKTpoHa. BiusHue
TEMIEpaTyphl, MOTEHIMAlla M KOHIICHTPAIMH SJIEKTposiuTa (OHAa HA CKOPOCTh DSJIEKTPOIAHOTO
nporecca.
PexomenoBanHasi iuTeparypa

OCHOBHAA
1. [Toxtopak O.M. Tepmonunamuka B pusnyeckoit xumuu. M.: Beicmias mkomna, 1991.
2. ITanuenkoB I'.M., Jlebenes B.I1. Xumuueckas kuHeTHKa U kataaus. M.: Xumus, 1985.
3. Otkunc I1., [Mayna . ®uzndeckas xumus, Y.1. M.: Mup, 2007.
4. NamackuH b.b., [lerpuit O.A., Hupnuna I''A. Dnexkrpoxumus. M.: Xumus, 2001; M.: KonocC-
Xumus, 2006; CII0.: JIans, 2015.
5. lamackun B.b., [Tetpuit O.A. BeneHue B 2JeKTpOXUMUYECKYIO KHHETHKY. M.: Briciias mikona,
1983.

JOITOJIHUTEJIbHA A
1. Otkunc I1. ®usnueckas xumus, 1.1 u 2. M.: Mup, 1980.
2. ManBun-Xbt03 D.A. Ouznveckas xumus, T.1 u 2. M.: Unoctpannas nuteparypa, 1962.
3. ®pymkun A.H., baroukwuit B.C., Hoda 3.A., Kabanos b.H. KuneTtnka 31eKTpoIHbIX IpOIECCOB.
M.: u3n-Bo MI'Y, 1952.
4. baroukwuit B.C. OcHoBbl anekTpoxumun. JI.: Xumus, 1988.
5. Kopsita 1., JIBopxkak 1., boraukosa B. Dnextpoxumus. M.: Mup, 1977.
6. Hetomen Jlx. Dnexkrpoxumudeckue cucremMsl. M.: Mup, 1977.
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7. ®errep K. Dnexrpoxumuueckas kuaetuka. M.: Xumus, 1967.

IIpumepHBbIe TEMBI A1 BCTYIHTEILHOI0 HCIBITAHUSA 110 IPOrpamMme

Paguoxumusn (109-01-00-1413-xn)

1. SInepHo-¢pu3uveckue 0OCHOBbI PATHOXHUMHU
1. Snpo, ocHoBHBIE XapakTepucTuku. Mozaenu siapa. SnepHsie cuibl. DHeprus cBsi3u sapa. [llupuna
YPOBHSI U BPEeMs )KU3HH spa B BO30YKICHHOM COCTOSIHUH.
2. SlnepHble cuibl. DHEprus CBS3U sApa - NOJHAs U yaenbHas. CTaOWibHBIE U PAJUOAKTUBHBIE
uzotonel. @opmyna Beilzekkepa, €€ cocTaBisionpe. OJHEpPrus BO3OYXKIEHHUS sjpa, ee
JUCKPETHOCTD.
3. Tuner  snepupix mnpeBpamieHuid. Hyknaunnas kapra. 3akoHbl COXpaHEHHS M pacyer
SHEepreTudeckux 3QQPEeKToB AIepHBIX INpeBpalieHuil. Ilpumepsl cxem paguoakTHUBHBIX pPaclajoB.
CroHTaHHOE JEJICHHUE.
4. Anboa-pacnan. Tynnenbnbiii s¢dekr. [IpaBuno casura. Cesa3p sHepruu anbda-pacmnaga c
Pa3sHOCTBIO MAaCC U YPOBHSIMH BO30YX/IE€HUS UCXOIHOIO M KOHEYHOro saep. Kunernueckas sHeprus
anbda-gacTui, sHEprUs oTAaun. CeKTp anb(ha-yacTHIl.
5. 3akoHOMepHOCTH Oera-pacnasna. KoHkypeHLus BHIOB pacnaja. YCTOWYMBOCTh M300ap Kk Oera-
pacriany. DHEpreTM4ecKkuil crekTp Oera-uacTHll, cpefHss >Heprus. HeMTpuHO M aHTUHEWTpUHO.
AHHUTWISLIMOHHOE M3JlydyeHue. BTopuuHble mpolecchl B 3JIEKTPOHHOW 00OJOYKE aroMa I0cCIie
JIEKTPOHHOI'O 3aXBara.
6. l'amma-u3myuenue. [llupruHa SHEPreTUYECKOTO YPOBHS M BpPEeMs >KHU3HHU siipa B BO30YKICHHOM
cocrosHuU. MertacTaOuibHOE COCTOSIHHE, W30MEpHbIM mnepexon. CHeKTp ramma-u3iydyeHHs.
BHyTpeHHsIs1 KOHBEpCHS U MPOLIECCHI PA3PAIKU BO30YKICHHOH JI€KTPOHHON CHCTEMBI.
7. OCHOBHO} 3aKOH paJiMOAaKTUBHOIO pacnaja. [lepuon nomypacnana u cpeaHee Bpems )KU3HU.
8. Pacnaj u HakoljieHHe paJuoOHYKIUA0B. PannoakTuBHbele paBHOBecHs. KuHeTHKa HAKOMJIEHUS U
pacnaza sifep B psijiax TeHETUYECKHU CBSI3aHHBIX HYKJIUJIOB.
9. B3aumopelcTBHE TSKENBIX 3apsDKEHHBIX YacTHIl ¢ BeulecTBoM. KuHeTtndeckas sHeprus anbgda-
YacTHUIl U CKOPOCTh MX IepeMelieHus B BemiecTBe. OCHOBHBIE MEXaHM3MbI Iepenaud (IoTepu)
KHHeTH4eCcKor »Hepruu. Jlunennas mepenada sHepruu. Kpusas bperra. Tpex u mpoOer anbha—
yactuil. OcrnabieHne NoToka ajib(ha—yacTHIL.
10. BzammopeiictBue Oera-usnmydeHuss ¢ BemecTBOM. COOTHOIIEHHE TOTEph HAa HOHHU3AIHMIO U
TOPMO3HO€ W3JIyd€HUE. OMIMPUYECKAss OLIEHKA HOHW3ALUOHHBIX W PaJUallMOHHBIX IIOTEPb.
YepeHKOBCKOE H3ydeHME. YaenbHas HOHM3alus Bosayxa. llommomenue sHepruu u Tpek Oera-
yacTull B Bozie. OcnabieHue nmoToka 0era-4acTHll, MAKCUMaTbHBIN MPOOET.
11. BzaumoneiicTBue HEWTPOHOB C BEIIECTBOM. DJIEMEHTAapHas TEOpHs 3aMeUIeHus (paccesHus)
ObICTpbIX HEUTpOHOB. CpenHsas norapudmuueckas mnoteps sHepruu. I[IpoOer (mpoHMKaromias
CHOCOOHOCTh) OBICTPBIX HEWTpoHOB. KuHeTmueckas sHeprus sjep otnauv. MoHuszamms cpemsl.
Juddy3us TenaoBbIX HEHTPOHOB, cpenHee BpeMs >KU3HM TEIUIOBOTO HEWTPOHA; IMOINIOIEHHE
HEHUTPOHOB. XapaKTEPUCTUKA PA3NMYHBIX 3aMmennurencil. KOHCTpyKIMs 3aliMTHBIX SKpAaHOB IpHU
paboTe ¢ HEUTPOHHBIMH UCTOYHUKAMH.
12. BzaumopeiicTBue ramMMa-u3IIydeHus ¢ BemecTBoM. OCHOBHBIE MEXaHW3MBI Mepeadr YHEPTHH.
3aBUCUMOCTh CEUEHUH TpeX MEepBUYHBIX IMPOLECCOB IMEpeaadd HEPTUu OT SHEpPruu (OTOHOB U
3apsaa  sangep oOmydaemoro Mmarepuana. OO6nactu  mpeoOnagaHus —OTHENbHBIX MEXaHM3MOB.
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®dotorddext, mporeccr, compoBokaatomue ¢oronomionieHue. PesonancHoe GoTomoromeHue.
KoMnTOHOBCKOE paccesHHe, DJHEPreTUYECKOE pPACHpPENEICHUE KOMITOHOBCKHX —AJIEKTPOHOB.
OGparHoe paccesiHuE.

13. SnepHble peakiuu, MEXaHU3M, TUIBI peakuil. JHepreTuueckue dPPEeKThl AIECPHBIX PEaAKIIHA.
DHepreTHYecKHii Opor peakuuu. Peakiuu ¢ yyacTueM HEHTPOHOB. 3aBHCUMOCTH 3(h(EeKTUBHOTO
CEYEHMS OT OHEPrMM HEWTPOHOB. PaauanmoHHBIM 3aXBaT TEIUIOBBIX HEUTPOHOB. Peakuuu
BBIHYKJICHHOTO JlelieHus. DHuepreruueckuii apdexr. Llennas saepHas peakusi.

14. SnepHble peakiyu C 3apsHKCHHBIMH YacTHLAaMU. D((GEKTUBHOE CeYeHUE, 3aBUCHMOCTh OT THUIA
u sHepruu yactul. KymnoHoBckuil moTeHIManbHbll Oapbep. DorosnepHble peakuuu. [loporosas
3HEprust (OTOHOB.

15. OOGmast xapakTepUCTHKa METOJOB IMOJIyUYE€HHUs PaJUOHYKIHAOB. PeakToOpHbIE paHMOHYKIHIBI.
Hakonnenne pamuonyknuaa B oOmydaemoir wmumeHd. Coydaik ToHkoW MumieHu. [lomydenue
PaIMOHYKIINJIOB HAa YCKOPUTENSAX 3apsDKEHHBIX 4YacTUI. BpIOOp MHIIEHH M YCIOBUH OOIydeHHS.
Pacuer HapaOOTKH paiMOHYKIIUIOB.

16. OcHOBHBIE METOABI PErHCTPALMU W JCTEKTOPHl MOHM3HUPYIOMIMX H3ITydeHHH. AOCONIOTHAs U
perucrpupyemas akTUBHOCTb. BiMsiHUME yCIOBHII H3MEpPEHUN Ha BEJIMYMHY PETUCTPUPYEMOI
panuoaktuBHOCTH. Koaduiment perucrpanuu.

17. WMonuzanuoHHas KaMmepa. YCTPOMCTBO, MpHHUUN palboThl, nmpuMeHenue. [IpuHIMI padboTHI
cyeTunka leirepa-Mromiepa. @oH u pazpemaromiee Bpems. [IponopimoHaIbHBIA CUETUHK,
KOHCTPYKIHs. MexanusM u kod(pduuueHT razoBoro ycuieHus. O(PGEKTUBHOCTh CYETUHKA K
pa3IMYHBIM BUAAM U3TyYCHUS.

18. Tl'amma-cnexkTpoMeTpusi. YCTPOWCTBO M MPHUHILMUII PabOThI ramMma-cleKTpoMmerpa. MexaHu3m
perucTpanuy  M3JIy4E€HUs  IOJIYIPOBOJHUKOBHIMU UM  CUMHTWUIALIMOHHBIMU  JETEKTOPAMHU.
Amnmaparypueiii  criektp.  OTHOcUTeNnbHOE — 3HepreTuyeckoe  paspemeHue.  KammuOpoka
CHEKTPOMETPOB IO 3HEPTUU U 3PPEKTUBHOCTH.

19. Knaccugukanus 1 xapakTepUCTHKAa OCHOBHBIX THUIIOB CLUUHTHIUIATOPOB: CIIEKTP MCITYCKaeMBIX
(GOTOHOB, BpeMsl BBICBEUMBAHHS, CBETOBOM BBIXOH, MPO3payHOCTh. JKuAKHEe CHUHTUIUIATOPHI:
pacTBopuTeNnd, axkTuBaropbl. CHUHTWILIATOPBI IS JETEeKTUpOBaHUS aib(a-, Oera-, ramMmma- u
HEUTPOHHOTO U3ITyYEHHUS.

20. TomynmpoBogHHUKOBBIN AeTekTop. COOCTBEHHAsI M MPUMECHAsT TPOBOAUMOCTb. [10IyrpoBOIHHIK
KakK paboyee BEIeCTBO JETEKTOpa — MPOIeCcChl Tpeodpa3oBaHus 3HEPruu, (POPMUPOBAHNE UMITYIIbCA
Toka. KOHCTpyKIMM JeTeKTOpoB anb(a- W TraMMa-H3JIydyeHHs. ODHEpreTHdeckoe paspellieHue.
[Tpumenenue I1I1/] B raMmma-cieKTpOMETpPHH.

21. XXKuaKOCTHO-CUMHTWUIALMOHHAs — crnekTpomerpus. Ilpomecchl mnpeoOpazoBaHus — SHEPruu
MOHM3UPYIOIIETO M3IY4YeHHs] B JKUIKUX CHUHTHILIATOpax. XUMHUYECKOE M ONTUYECKOE TalleHHE.
[TpumeHeHHe A1 CIEKTPOMETPUH ajib(a- U OeTa-u3mTydeHUH.

22. YepeHKOBCKHE AECTEKTOPHI. IUTENIBHOCTh UMITYJILCOB YEPEHKOBCKOTO M3IydeHus. Paguaropsl.
JetexTopsl 6€3 (OKYCUPOBKH U € (DOKYCHPOBKOM. DHEPreTHUECKOe pa3pellieHue JETEKTOPOB C
¢doxycupoBkoil. IPpHeKTUBHOCTD K PA3TUUHBIM THIIAM U3TY4YEHUS.

2. bBuosornyeckoe aeficTBHE HOHU3MPYIOIIETO U3JIYUYEeHHS U PAMANIMOHHAS (0€30MACHOCTh

1. OcHoBHas KOHUIENUMS PagMOOMOIIOTHU. OTamnbl OWOJOTHYECKOrO JCHCTBHS —H3ITydEeHHUS.
ITposiBnenue pasanaliOHHOIO MOPAXKECHUSI opraHusma pu pa3IMYHbIX 703ax
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o0y4eHus./leTepMUHUPOBaHHBIE U CTOXACTHUECKUE dPPEKTHI paJUalliOHHOTO MOPAXKEHHUS.
2. Teopust Mumienu. JleranbHOCTh, BBDKMBAEMOCTh, Pa3IMUHbIE BUIbI KPUBBIX J103a-3((DEKT.
3. PajguanmoHHO-XUMUYECKHid BbIXOA. JleficTBHE IUIOTHO- M PEIKO-MOHU3HPYIOIIUX H3ITYUYCHHH.
[TpomykTsl paguonn3a Bosbl. PaguannoHHble MOBPEXAeHUS OMOIIOTHYECKUX MOJIEKYII.
4. MexaHu3MBbI TOBPEXKICHUS KIJIETOK IPU 00ITydeHUH. PaiouyBCTBUTEIEHOCTS.
5. Pagmanmonnsie noBpexaeHus HykiaeotuaoB, PHK u JIHK. OgHo- W ABYXHUTEBBIE pPa3phIBBI
JHK. Penapanmonnsie npoiieccol, poib JJHK-nonumepas. Pagunanuonsusie MyTanuu.
6. PanmmonpoTeKTopbl U pagnoCeHCHOMIN3aTOpbl. MexaHu3Mbl JeHCTBUS, YCIOBHS HMPUMEHEHHS.
KonnuecTBeHHas XapaKTepUCTHKA U3BECTHBIX PaJHOIPOTEKTOPOB.
7. Josumerpus. Ilpeamer wuccienoBaHuss ¥ Kpyr 3angad. OCHOBHBIE XapaKTEPUCTUKU I1OJIS
MOHU3UpYIo1ero uaiydenus. Cpennss sHeprus MoHu3auuu Bemects. Teopus bparra-Ipest.
8. MexaHu3Mbl Iepeiaun SHEPTUN HOHU3UPYIOIIETO U3IYUYEHUs BELIECTBY U (POPMUPOBAHHE J103bI
00yueHus.
9. MexaHM3Mbl Ilepeaayy 3Hepruu (POTOHHOTO U3IIyYeHUs BellecTBY, popmupyromue 103y. CBs3b
mexxny KERMA u moriomenHoi 10301 Uist ()OTOHHOTO H3ITydeHHS. AMOMEHTHBIA SKBHBAJICHT
JI03bI.
10. Topmo3nasi cmocoOHOCTH (JuHEiHas mepeaada sHepruu). CBI3b MEXIYy TOPMO3HOM
cnocobnocteto  (JIIID) wm  Omomormyeckoil APPEKTHBHOCTHIO H3MydeHHA. CBA3b MEXIY
HOIVIOUIEHHOW U 3KBUBAJICHTHOM 03aMHU AJISl pa3HBIX TUIIOB U3TyYEHHUS.
11. DddexruBHas no3a. BsapemmBaromme kod(OOUIMEHTH Ui pa3IMYHBIX TKaHe. BimsHue
BO3pacTa, [oja U APYrux GakTopoB HA MOKHU3HEHHBIH PUCK 3a00J1€BaHuUs IPH OOIYUEHHH.
12. OcHoBHbI€e TUIIBI 103UMETPOB. CrIOCOOBI OITpeIesieH s OITIOMIEHHON T03bI.
13. ComnocraBnenue pa3IMYHbIX TUIIOB JI0O3UMETPOB (MOTYIpOBOJIHUKOBBIE,
TEPMOJIOMHHUCLICHTHbIE, Ha OCHOBE MOHM3AIMOHHBIX Kamep). JlocToMHCTBA W HEIOCTAaTKH.
Ob6nacTu NpUMEHEHHUS.
14. D¢pdextuBHas no3a u pdexTUBHAs KOJUIEKTHBHAs 703a. CrocoObl OLEHKH M HOpPMaTHBHAs
6a3a.
15. OcHoBHBIE TpPHUHLMIIBI pajvalMOHHOW Oe3omacHocTH. Ilpenenbl 103 Ans mepcoHaia M
HaCEJICHUS.
16. PagmarmonHblid  KOHTpONb. OOBEKTHI PATMANMOHHOTO KOHTPONII M KOHTPOJIHPYEMBIE
napametpsl. Hanzop 3a siaepHod M paguaniMoHHOH Oe3omacHOCThiO. HopMmaTHBHBIE JOKYMEHTHI,
perIaMeHTUpYIoIe paboTy C HMCTOYHUKAMH HOHU3UPYIOIMX HW3IYYeHUH M paJuOaKTHBHBIMU
BEIIECTBAMH.
17. PagmnanmonHast 0e30mMacHOCTh HaceleHHsA. EcTecTBEHHble W TEXHOT€HHBIE HCTOYHHUKH
oOnydenust. Bkian B cpeqHioro roioByto 103y. ConocrapieHHe ¢ yCTAaHOBICHHBIMU IIPEeIaMu J03.
18. OcHOBHBIE NPUHIMIIEI OpPTaHU3ALMK PAOOTHl C MCTOUYHUKAMHM HOHU3UPYIOIIUX H3ITyYSHUH.
['pymmel paguoHyKINAOB U KJIACChl paboT. PagrioakTHBHBIE OTXO/BI.
19. Pamgmammonnsie aBapun. Kiaccudukanusi, TpUYWHBI BO3HUKHOBEHHS, (a3bl MPOTEKAHUS.
Kpurepun BMemarenscTsa npyu paulalliOHHbIX aBapHsX.
3. Meroapl pa3aesiennsi, KOHUEHTPUPOBAHHUS U OTpeieSieHUs] PAAMOHYKJIU/I0B

1. Knaccudukarus u ob1as XxapakTepuCTHKa METOJIOB Pa3eIeHUs] U KOHLIEHTPUPOBaHUS B

pPaaMOXUMHUHU.
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2. OcaxpaeHue W co-ocaxkaeHue. Tumbl HocuTene. Tumbl W30MOp(HOTO  3aMeEINICHUS.
[IpakTuyeckoe  NpPUMEHEHHE  METOAOB  OCAXJEHUS/CO-OCAXKAECHUA B PAJIUOXMMUYECKOU
IIPOMBILIEHHOCTH U PaJIM03KOIOTHH.

3. KugxocTtHas skcTpakuus. MexaHu3Mbl SKCTpakuuu. OCHOBHBIE TUIIBI SKCTPAareHToB. DPQeKT
BbICAJIMBAaHUsA. MHOToKparHas sKcTpakius. CrnocoObl peaiau3allid MHOTOKPAaTHOM SKCTPaKLUH.
Tunsr 3kctpakTopoB. Ilypekc-npouecc. lIpuMeHeHHe METOROB KUAKOCTHOM DKCTPAKLMM VIS
TEHEPaToOpOB PAIUOHYKIIUIOB.

4. HMoHOOOMEHHOE KOHLIEHTPUpOBaHHE. MexaHu3Mbl HOHHOrO oOMeHa. OCHOBHBIC THUIIBI
copOeHTOoB. [lopsaaok ammonpoBaHusl.

5.  DkcrpakiuoHHas xpomartorpadusi. MexaHu3Mbl COpOLMU B SKCTPAKIMOHHONW XpOMAaTOTpa(uH.
OcHoBHBIE TUIBI COpOEHTOB. [IprMepsl MPAKTUYECKOTO MPUMEHEHUS A PATUOXUMHUYECKOTO
aHaJIM3a U OYUCTKU PAJUOHYKIUAOB I AAEPHON MEIULIUHBI.

6. Mertoabl mpoTOUHOro M MeMOpaHHOTO (pakuuoHHpoBaHUS. [IpUHIUNBI (QYHKIIMOHUPOBAHUS
ycrpoiicTB. OCHOBHBIE ITpecTaBuTeNIn MeMOpaH. O0nacTh NPUMEHEHHUS.

7. IlpyHUIMIIBI perucTpauuy UOHU3UPYIOLIETO0 U3JIYUYE€HUS U THUIbl AETEKTOPOB. M3MepeHne HU3KUX
YpOBHEHN paguoakTUBHOCTU. DOH U X0I0CTOM IKCIIEPUMEHT.

8. Macc-criekTpoMeTpudecKkoe OIpesieleHne paJuoHyKIuaoB. IlpeumyiiecTBa U OrpaHUYCHHS
METOAA.

9. TpexoBble AETEKTOPBl U METOJ paauorpaduu Juid OnpeneNeHus paguoHyKIuaAoB. [IpuHUIUIBI
dbopmupoBanus uzo0paxenuil. Tumel nerektopos. [Ipumepsl HCTIOIB30BAHMS.

4. TIpou3BOACTBO U30TOIOB M s1/lePHAS MeMIIUHA

1. OGmas xapakTepucTUKa NPUMEHEHUS pPAJUOAKTUBHBIX M3IydyeHMH B MenuuuHe. SnepHas
MEIUIIHHA.

2. O0Omasgs  XapakTepUCTHKa  METOAOB  PAaJUMOHYKIMIHOM  JMArHOCTUKU.  PaJMOHYKIN[BL,
HCIIOJIb3YyEMBIE JIIsl €€ MPOBeAeHUS (TpeOOBaHUS K PAIMOHYKIUAAM U XapaKTepHbIE IPUMEPHI).

3. OOmiast XapakTepuCTUKa METOJOB PaAHOHYKIUAHON Tepanuu. PaguoHYKIUABI, HCIIOIb3yeMble
JUIsl ee MpoBesieHus (TpeOoBaHus K PaJHOHYKIINIaM U XapaKTepHble IPUMEpHI).

4. SnepHO-(u3NYECKHE OCHOBBI NMOJYUYECHUS PAJUOHYKINIOB B SIIEPHBIX PEAKIUAX C 3apsKEHHBIMU
YJacTUIIAMU (KWHETHKA MpOolLecca, CEYeHUE PEeaKllnu, BIMSHUE HA BBIXOJ SHEPTUH YacTHUI], COCTaBa U
(U3UKO-XUMHUYECKUX CBOMCTB MUILIEHH). Vcronb30BaHNE YCKOpUTENEH A ATUX LeJIeH.

5. SlnepHo-¢u3nyecKre OCHOBBI MOIYYEHUS PAJUOHYKIUAOB B SJEPHBIX PEAKIUAX C HEUTPOHAMH
(KMHeTUKa TIpolecca, CEUeHHE pPEaKLMH, BIUSHME Ha BBIXOA HSHEPTUU HEUTPOHOB, COCTaBa H
(UBUKO-XUMUYECKUX CBOMCTB MHUIIIEHHU ). MIcTioNib30BaHME SIIEPHBIX PEAKTOPOB JIJISl ATUX ILIEJEH.

6. Ilomyuenue 18F, Hcnone3yemble sifiepHble peaklMM, MUILIEHH, XUMUYecKue (OpMBI
crabummsanun 18F, Pannodapmnpenaparsl Ha OCHOBE 18,
7. Honyuenne 11C. Hcmonmbsyemble simepHBIe peakiyy, MHMIICHH, XAMHYECKHE (DOPMBI
crabumusarmn |1 C. Pagnodapmnpenapars za ocrose 11C.

8. Ilomyuenue Mo u 1311, [TpenmyiecTBa U HEAOCTATKU PA3TUYHBIX crocoOoB. [IpuMeneHue
ITUX PAJUOHYKIIAJIOB B JIEPHON MEIHLIMHE.

9. IlonyueHne © NpPUMEHEHHE PAJUOAKTUBHBIX H30TOMOB TaulMs B SACPHOM MeAULIUHE.
Pannodapmnpenaparsl Ha OCHOBE H30TOIOB TaJIHsl.
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10. Papmonyknunnbie renepatopsl. O0Imas xapakTepucTika. [ eHepaTopsl 90y i 188Re.

11. Tonyuenue 9mMTe ¢ momousio PaIMOHYKIIUIHBIX TeHepaTopoB. Pamnodapmaneruyeckas
xumust I9MTe.

12. CoBpemennble TpeOOBaHHMS K NPOHM3BOACTBY panuodapmipenaparoB. ABTOMaTH3ALUA
npolreccoB cuHTe3a. KoHTpoab kauecTsa.

5. IlpumeHeHUe PAIMOAKTUBHBIX HHAUKATOPOB

1. M3oTOomHbBIC METOIBI B HAYYHBIX MCCIICAOBAHUAX. METOM paJnOakTUBHBIX MHauKaTopoB (MPU):
MPUHIUITBI IPUMEHEHHUS, TOCTOMHCTBA METO/A, BO3MOXKHBIE OTPAHUYCHHUSL.

2. OU3MKO-XUMHUUECKUE 0COOCHHOCTH TIOBEICHHSI HHIMKATOPHBIX KOJIMYECTB BEIICCTB.

3. U3oromubie 3 (HeKThl U UX UCIIOIB30BAHUE B HAYYHBIX HCCIICIOBAHUSIX.

4. Meuenoe coemuHeHne kak ocHoBa MPU. Pagmonykmuabl aass MPU. O6mas xapakTeprcThukKa
METOJIOB MOJIYYCHHS U BBIICTICHUS.

5. HoMeHK1aTypa MEYEHBIX COEAUHEHHMIA.

6. OO111as XapaKTEePUCTHKA METOIOB TTOJYUIEHHST MEYEHBIX COCTMHCHU.

7. Uzoronublii 00MeH. Ero posb B MONydeHUM MEUEHBIX COCAMHEHHUH M MPU UX NPUMECHCHHU B
MPU.

8. [IpuunHbl TpPOTEKaHUS HM30TOMHOrO oOMeHa. PaBHopacmpenenenue wu30TONOB. KuHeTnka
TOMOTEHHOTO U30TOIHOTrO oOMeHa. M3oTonHoe pazbasnenue. CreneHs oOMeHa.

9. OOr1Ke MPUHIUITBI XUMHYESCKOTO CHHTE3a MEUEHBIX COCANHCHHU.

10. BruocuHTE3 MEUCHBIX COCTUHEHUIA.

11. SInepHO-XMMHYECKHE METO/bI CHHTE3a MEUCHBIX COCAUHCHUIA.

12. Cnennduka MeToma TEPMHUCCKOW AKTHUBAIIMM TPUTHS Kak CHOco0a MOJIYYCHHS MEUCHBIX
COCIMHEHUN W W3YYCHHUS CTPYKTYPhl MaKpPOMOJICKYT M aJCOPOIIMOHHBIX CJIOB TMOBEPXHOCTHO-
AKTUBHBIX BELIECTB.

13. Paguonyknuapl  OMOTeHHBIX 9eMeHTOB. OOImas XapakTepUCTHKAa CBOWCTB, METOIOB
perucTpanuu u odnacTeit mpuMeHeHusl.

14. TlpumeHeHne MeTOIa PaTHOAKTUBHBIX HHMKATOPOB B AHAJTUTHUYCCKON XUMHUH.

15. TpuMenenre MeTo1a PaIUOAKTHBHBIX HHIUKATOPOB B (DU3MUYECKON XUMUH.

16. IIpumeHeHwe PaAMOaKTUBHBIX HHIMKATOPOB B OPraHMUYCCKOM XUMHUH U OHOXHUMHUH.

17. PagnomeTpudeckuii aHanu3. AKTHBAI[MOHHBINA aHAITH3.

6. XuMufg aKTHHHI0B

1. CxoncTtBO W pa3nuyMe CBOWCTB JIAHTAHOWJOB W AKTHMHHUJIOB. AKTHHHUABI KakK Sf-3JI€eMEHTHI.
OCOOEHHOCTH 3JIEKTPOHHOTO CTpoeHus. JlaHTaHOWJIHOE W aKTHHOWJHOE Ckarue. [IpudnHsL,
CIIEACTBUSL.

2. O0mas xapaKTepUCTHKAa CBOWCTB aKTHHUIOB B  PA3JUYHBIX CTENCHSX  OKUCJICHHS.
PactBOpuMOCTE, KOMILIEKCOOOpa30BaHKE, THIPOIIH3.

3. IlpupomHbie W30TOIBI TOPUS W OOJIACTH WX NMPHUMEHEHHWs. BakHEWIHe COCAMHCHHS TOPHS, MX
MOJTy4YeHUE U 00JaCTH UX MPUMEHEHUS.

4. Knapk ypaHa, U30TOMHBIA COCTaB, PaIMOAKTUBHOCTH. [I[puMeHeHre ypaHa B siIepHO-TOTLTUBHOM
IIUAKJIE.
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5. CrerneHu OKHCJIEHHMSI U MOHHBbIE (POpMBI ypaHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
MOHOB ypaHa. [oMomoru4eckuil psii OKCHIOB ypaHa M UX OCHOBHbIE CBOMCTBA. Cxema B3aMMHBIX
IpeBpalieHU OKCUI0B ypaHa. CUHTE3 U CBOICTBA ypaHaTOB.
6. Ponb rmu1yToHUA B SA€PHO-TOIUIMBHBIX IIMKIaX. HapaGoTka miryToHus.
7. OKHUCIUTENLHO-BOCCTAHOBUTEIBHBIC MMPEBPAIICHUS HOHOB TUTyTOHUs. CTa0mim3anusi IIyTOHUS B
creneHax okucieHus (3+), (4+), (4+) u (6+). IlomydyeHue W XUMHUYECKHE CBOMCTBA TUOKCHIA
ILTyTOHUSI.
8. INomyuenne wentynus. Honnble ¢opMbl HenTyHHS. OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC
IpeBpalleHusi HOHOB HeNTyHUs. KoMIiekcooOpazoBaHue pa3IuyHbIX HOHOB HENTYHUSI.
7. CoBpeMeHHbIE MeTObl ITMATHOCTUKH MATEPHATIOB
1. OOmias knaccuduKkaus METOJJ0B AMATHOCTUKH MaTepHuasoB.
2. CreKkTpoCKOMMYEeCKue METO/Ibl. SIBTieHre pe3oHaHca. Bubl ClIEKTPOB ¥ METOABI MX PETHCTPALIUU.
3. Pentrenosckoe manyuenue POA, POC, POOC, EXAFS, SAXS.
4. Metozpl MCCNIEIOBAHNS, UCTIONB3YIOIINE CUHXPOTPOHHOE U3ITyUeHHE.
5. SlmepHbie METOABI TUATHOCTUKH MaT€pHAJIOB.
6. Cepxronkue B3anmoseiicteus. Meronsl uccnenosanus CB3.
7. SIMP, SIKP. CB3 B cniektpax JITP.
8. Mecchay poBcKasi CIEKTPOCKOTIHS
9. INo3uTpoHHBIH pacHa.
10. Metox yrnoBbix [ [1-Koppesiuii.
11. DnexTpoHHAs MUKPOCKOIIHSI.
12. NoHHO-TTyYKOBBIE METOIbI
8. SlnepHbIii TONJIUBHBINH UK
1. Paznuunble sinepHble TOIUIMBHBIE LUKIBL [IpenmyinecTBa U HenoCTaTKU. YpaH-IUTyTOHUEBBIN
uuki. TopueBbIi UK.
2. YpaH B TmpupoAe, €ro MuHepalbl u MecTopoxaeHus. CrocoObl AOO0BYU ypPaHOBBIX PV,
oborarutensHble U apduHAKHBIE Mpoliecchl. KoHeuHbIe MPOIYKTHl YPAaHOBBIX TOPHO-000TAaTUTEIHHBIX
KOMOMHATOB.
3. Texunonorus kouBepcuu B UF6. Xumuueckue acleKThl KOHBEPCHUH.
4. Bunel ypaHa 1o CTEMEHHU €ro W30TOMHOro odoraiieHus. MaTteMaTuiecKkue OCHOBBI 000TaTUTENbHBIX
nporeccoB. ['azomuddy3nonnsiii crocod oboramenus. ['a3oneHTpudyXHBIA CrOCO0 OOOTaIICHHUS.
JlazepHO-OoNTHYECKHE U  DJJEKTPOMArHUTHBIE Tpolecchl oborameHus. CpaBHEHHE METONIOB
oOoraiieHus.
5. Bujbl TOMBHBIX KOMIO3UIMMA 1 pabpuKaIuu SAepHOTo TOrMBa. JIMOKCH ypaHa Kak OCHOBHAS
dbopMa TOTTHBA PEaKTOPOB Ha TEILIOBBIX HEHTpOHAX. TE€XHOIOIHYECKUE CTaIUN ¢abpukaruu TorMBsa
ot oboramennoro UF6 no kepamuueckoro UO2. Cmemannoe MOKC u CHVYII TomuBo, ocoOeHHOCTH
MIPOMU3BOJCTBA, npenmyiiectsa U Henocratku. TBOJI m TBC, mx marepuansl M KOHCTPYKIIMOHHBIE
0COOEHHOCTH.
6. du3ndyeckue OCHOBBI IPOIECCOB IIOJNIYUCHUS SHEPTUHM TPU pPaboTe pPEakTOPHOW YCTaHOBKH.
3ana3gpIBalONIMe M MTHOBEHHBbIE HEUTpOHbI. CeueHue peakluHH JAeNIeHUs sipa B 3aBUCHUMOCTH OT
SHEPTUM HAJETAIOMUX HEUTPOHOB. HakomieHue MpOmyKTOB HOENEHUs sapa W TPOAYKTOB 3axBara
HEUTPOHOB sApOM. Jlerpamanusi TOIIMBA TIPU OOJIYYCHHUH, paauallMOHHBIC MOBPEXKICHHS Marepuaia
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TOTIMBA U KOHCTPYKIIMOHHBIX MarepuasoB.
7. Knaccudukanus peakTopoB Ha YCTAaHOBKHM Ha TEIJIOBBIX U OBICTPBIX HeWTpoHax. THIBI peakTOpoB
Ha TEIUIOBBIX HEHUTPOHAX MO BUAY 3aMEIJIUTENs, TEIIOHOCUTENS M TOIIMBa. OCHOBBI KOHCTPYKIIMH
peakropoB BBOP u PEMK, ux ormimmuus. PeakTopsl Ha OBICTPBIX HEUTPOHAX, UX OCOOEHHOCTH, OCHOBBI
koHcTpykuuu peaktopos tuna bH u BPECT.
8. Xpanenue u Boizepxka OAT, Buasl xpanwmi. TpancrioprupoBka OST, moHsATHE O TPaHCIIOPTHO-
yIakoBOYHOM KoHTeWHepe. Knaccubukamus crmocob6oB Bekpeitus TBOJI. Merox  «pyOka-
BBILIENIAUMBaHue», cTanus pyoku. Cramus pactBopenuss OST, ycmoBusi mpouecca. OcBerieHue
pacTBOPOB MocIie pacTBopeHus. Bo3moxkHble MOoAU(UKAIHN TOJI0BHOM onepauuu nepepadotku OAT.
9. HUctopuueckast perpocrektuBa mnpomeccoB mnepepabotku  OAT. Ilypekc-mporiecc. Bumsr
HCIoab3yeMbIx BoccTaHoBuTene. Jlerpanamus Th® u ero perenepanus. [loenenue Np, Tc, Ru, Zr B
ITypekc-niponiecce. Ynyumennsiii (Advanced) [Typekc-miporecc.
10. Ilepepabotka padunara Ilypekc-mporiecca, 000CHOBaHHE C TOYKH 3PEHHS PAAHMOTOKCUYHOCTH.
OcHoBnble npoOnemsl pazaeneHus. [Iponeccer u3Bnaeuenus Cs-Sr, ux ocHoBbl. U3Bneuenne Am-Cm,
HCITIOJIb3yEeMBbIE JIJIsI STOTO CUCTEMBI.
11. Knaccudukanus PAO, oOpazyromuxcs B ATL[ mo umx arperaTHoMy COCTOSHHIO U aKTHBHOCTH.
[myOunnoe 3axopoHenue. [IpuHIMI MHOrOOAphEpPHOM 3allUTBl  OKPYXKAIOIIEH cpeabl Mpu
3aXOpOHEHUHU. THUIBI BMEIIAOIIMX IMOPOJ DIYOMHHBIX XpaHWIMIL. Marepuanbl KOHTEHHEPOB I
3axopoHeHus. Buasl marpun ains ummoOunu3anun BAO: crekio, IeMEHT, KepaMHU4eCKHe MaTpHUIlbl, UX
npeuMyIiecTBa U HemocTarku. CriocoObl OIEHKH HECTOWKOCTH MATPUIl: CTEICHb BHIIICTAYMBAHUS U
MIPOYHOCTb.
12. Tupoxumuueckue TexHonoruu nepepadorku OAT. Heo6xonuMoCTh UX UCIIONB30BaHUS U 00JIAaCTh
npuMmeHeHus. [azodropumHas TexHomoTHs, €€ (PUINKO-XUMHUYECKHE OCHOBBI, MPEUMYINECTBA H
HenocTarku. [luposnekrpoxumudeckas nepepaboTka B pacIuiaBax cojiel, Kiaccuukaiuss METOIOB.
[TepepaboTka okcumHoro TomuBa ¢ rpaduroBeiM  katogoM (DDP-mpomecc). Ilepepaborka
METAJUTMYECKOTO TOIUIMBA C KUJKOMETAINIMYECKUM KatofoM. [loBeneHne mponykToB JENEHHUS B 3TUX
npolieccax, OUMCTKA AIEKTPOJIUTA.
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IIpumepHBbIe TEMBI AJ151 BCTYIMTEILHOI0 HCIIBITAHUS 110 IPOrpaMme
Xumus TBepaoro teqaa (109-01-00-1415-xu)

1. Kpucranminndeckoe 1 2J€KTPOHHOE CTPOEHUE TBEPIBIX TEI

OcHOBHBIE NTOHATHUS KPUCTAIIOXUMUHN. DaKTOPBI, ONPEIEISIIOIINE CTPOCHUE HEOPTraHUYECKUX
COEJMHEHUI: CTeXHOMETPUS, IPUPOJAa XUMHUYECKON CBA3M U pa3Mepbl aTOMOB (MOHOB). IIpaBuia
JlaBeca, Marnyca-I'onpammunra u [lonuara. MeTopl BAIEHTHBIX YCUIIMM U BAJICHTHOCTH CBSI3U.

[InoTHenmMe ynakoBKM M TUIBI IyCTOT. OCHOBHBIE CTPYKTYpPHBIE THUIIBI, IOCTPOCHHBIE Ha
OCHOBE IUIOTHEHIIMX YINAKOBOK M HUX B3aUMOCBS3b. CTPYKTypHBIE THIIBI COCOUHEHHH CO
crexuomerpueir AX: NaCl, NiAs, ZnS, CsCl. Omnucanue CTpyKTyp THIIA KOPYHIA, PYTHIIA,
¢moopura, ReO3 M MX NPOM3BOJIHBIX (CEMEMCTBO TOJUIAHAMTOB, MHUPOXJIOP, HEOPraHWYECKHE
OpOH3BI.)

CTpyKTYypBl CIOXHBIX OKCHIOB co crexuomerpueir AB,O, (mmuuens u onuBuH) U ABO;
(MepOBCKUT M WIbMEHUT). PakTOpbl, ONpPENeNSIOIUe CTPYKTYpy IINUHENEeH U IMEepPOBCKUTOB.
OcoOEHHOCTH CTPOCHUS CUITMKATOB.

Hedextbl KpucTamauMueckux TBepablX Teil. Tumbl nedextoB. ToueuHble JeEKTHI.
PaBHOBecHble 1 HepaBHOBecHbIE JedekThl. Onucanue nedekTooOpazoBaHUs B KBa3UXUMHUYECKOM
npubimxennu. BiaumoneiictBue nedexros, acconuanus. [IpoTspkeHHbIE Ae(DEKTHI, TUCIOKAIHH.
DU3NKO-XMMUYECKHE CBOMCTBA, 3aBHUCSIINE OT Je(PEKTHOIO COCTOSIHUS TBEpAbIX Teid. JedeKkTsl u
mubodysusa. Jedextsl ymnakoBku. CTpykTypwl cpactaHusd. Hectexmomerpusi TBEpIbIX Tel, €€
B3aUMOCBSI3b € Ae(PEeKTHOCTBI0. CTPYKTYpBhl KpUCTAIIOrpauuecKoro CBUTA.

Tumbel XMMHYECKOW CBSI3M B TBEpAOM Tene. BaH-Iep-BaanbCoOBO B3aMMOJCHCTBHE B
MOJIEKYJISIDHBIX KpUCTaJUIaX, KiarpaTel. MoHHas Monenb CTpOeHUs KpPHUCTAUIOB, KOHCTAaHTa
Mapnenynra, sHeprusi moHHoil pemerku. Llukn Bopna-I'aGepa um TepMoXMMHUYECKHE pPACUETHI.
OCHOBBI TEOPHIl KPUCTATUIMYECKOTO TIOJISI U MOJIS JIMTaHA0B IPUMEHUTEIBHO K TBEP/IbIM TEJIAM.

30HHast cTpyKTypa KpuctamioB. OOpa3oBaHUe 30H B pe3ysbTaTe MEepeKpbIBaHUs opOuTaseil.
Yposenp epmu. XuMuueckuil MoTeHIMa. 3aCEJI€HHOCTh 30H, €€ BIMSHHUE Ha 3JeKTpodusndeckue
CBOICTBa KpHUCTAJUIOB. BasleHTHas 30Ha, 3ampelieHHas 30Ha, 30HAa MPOBOAMMOCTH. MeTamibl U
mdnekTpukd. CoOCTBEHHBIE W TNPUMECHBIE TOJYHNPOBOJHHKH. DIEKTPOHHAas U JIBIpOYHAs
npoBoAMMOCTh. OOIIMe NpeICTaBICHUs O METOJax pacueTa 30HHOHW CTPYKTYpbl KpPHCTAIJIOB.
I'paHnLIBI TPUMEHUMOCTH 30HHOU MOJENH.

2. ®a3oBbIe qUArpaMMbl, (Ha30BBIEC IEPEXOIBI.

[TpaBuno ¢a3z ['mb6ca. OcHOBHBIE THIBI KOHJEHCHpOBaHHBIX T-X (ha3oBBIX AHarpamm
JIByXKOMITOHEHTHBIX CHCTE€M (C TPOCTOM 3BTEKTHKOH, C 0OOpa30BaHHEM MPOMEKYTOUYHBIX
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COCIMHEHUN TIOCTOSIHHOTO W IEPEMEHHOIO COCTaBa, C HEOTPAHWYCHHBIMA W OTPaHUYECHHBIMH
TBEpJbIMU PpAacTBOpPAMH, C MOJUMOP(PHU3MOM KOMIIOHEHTOB U coeluHeHHi.) OCHOBHBIE
HOHBApUAHTHBIE PABHOBECHSl HBTEKTUYECKOTO THUMA (IBTEKTHKA, OHBTEKTOMJl, MOHOTEKTHUKA,
MoOHOTeKkTou). HoHBapuaHTHbIE paBHOBECHS IEPUTEKTUYECKOT0 TUIA (IEPUTEKTHUKA, HEPUTEKTOU,
CHUHTEKTHKa). Torosornyeckre npaBuiia NOCTpOeHUs (a30BbIX IUarpaMM OMHAPHBIX CHCTEM.

TepmoaunaMuyeckas kinaccupukanus $azoBblx nepexoqoB. CTabmibHbIE U MeTacTaOUIIbHbIE
¢a3pl. [IpencraBnenue (a3oBbIX MEPEXOJOB Ha JuarpaMmax coctosiHus. KoHJeHcupoBaHHbIE
cucreMbl. KuHernka (ha30oBBIX MepexoloB. 3apojbllieoOpa3oBaHue, KPUTHUECKUI pa3Mep
3apoJibplllla, POCT 3apozbluiei. JlmarpaMMmbl Temneparypa-BpeMs-lpeBpalieHue. MapTeHCUTHBIE
npespameHus. [lepexoapl Tuna nops0K-0ecropsIoK.

3. MeToibl CHHTE3a TBEPBIX TEI.

[IpssMoii CHHTE3 COEIMHEHMH W3 TMPOCTBHIX BEmIeCTB. TBepAoda3HbIi CHHTE3 U €ro
ocobeHHocTH.  Mcrnonbp30BaHME  MEXAHOXMMHUYECKOM — aKTHUBAaUMM.  XUMHUYECKHE  METOJBI
roMoreHu3anuu. 3o0ib-rejb MeTol. Peakuuu B razoBoil (as3e, BOJHBIX M HEBOJIHBIX PacTBOpax,
pacruiaBax. MeToJ XMMHMYECKOTrO OCAXKIEHHS U3 ra3oBoil (a3pl. XMMHUYECKHE TPAHCIIOPTHBIE
peaKuuy s CUHTE3a U OYUCTKH BEILLECTB.

I'mpporepmanpHblil cuHTe3. CHHTE3 C UCIONB30BAHUEM CBEPXKPUTUYECKUX PACTBOPUTEIIEH.

Camopactpocrpassitomuiics BbicokoreMneparypubiii cunte3 (CBC). [Ipumenenue Bakyyma,
BBICOKMX JABJICHUN B CUHTE3€. DJIEKTPOXUMHUYECKHE METO/IbI CHHTE3A.

Crioco0bI morydeHusi TBEPIbIX aMOP(HBIX BEIIECTB M CTEKOJ. MeTObl MOITy4YeHHUsI TBEPAbIX
(a3 B HAaHOPa3MEPHOM COCTOSIHUU.

4. MeTozibl U3y4eHHS COCTaBa U CTPYKTYPBI TBEPABIX TEI.

Judpaxnus peHTTeHOBCKUX JIydel B KpucTaluie, 3akoH bparra-Bynbda. MoHOKpucTanbHbIE U
IIOPOILIKOBBIE METOABl HccilenoBaHus. OmpeneiacHue MapaMeTpoB 3JEMEHTAPHBIX PELIETOK,
pa3MepoB oOjacTell KOTepeHTHOro paccessHus. OnpeneneHue KpUCTAUIMYECKUX CTPYKTYp C
UCMOJIb30BaHUEM JM(PPAKIUOHHBIX JaHHBIX. KoyindecTBeHHBbI peHTreHo(ha3oBbId  aHANM3,
OCHOBHBIE ITPUHIIUIIBI.

ONEeKTpOHHAss MUKPOCKONUS: MPUHIUIIBI M BO3MOKHOCTH CKaHUPYIOIIEH U MPOCBEYNBaIOLIEH
IIEKTPOHHOM MMKPOCKONMUH. JIOKaIbHBIM pPEHTIEHOCHEKTPAIBHBIM aHaJIN3, aTOMHO-3MHCCHOHHAs
CIIEKTPOCKOIIHS.

DNEKTPOH-AIIEKTPOHHbIE B3aUMOJICHCTBUS. Oxxe-ameKTpoHHas CHEKTPOCKOMUS.
PentreHoBckass (OTOIIEKTPOHHAS CHEKTPOCKOMUS. AHAJIM3 COCTaBa MOBEPXHOCTH TBEPABIX Tell.
CrnextpanbHble MeToAbl: KosneOatenbHas cnektpockonus, K- u KP- cnektpsl; crnekTpockonust
BUIUMOro usnydeHus u Y P-cnekrpockonus. CIEKTPOCKONHMs SACPHOTO MarHMTHOIO pe30HaHca
(SAIMP), macc-ciekTpomeTpruyeckue MeToAbl. TepMUUecKuil aHaaus.

5. OyHKIHMOHAIBHBIE MATEPUAIIBI.

Kepamuka. OCHOBHBIE 3aKOHOMEPHOCTH, MEXaHU3MBl U CIIOCOOBI CIEKaHUs. MeToJbl
MOJIy4eHUs] IUIOTHOM M TOPHUCTOM KepamMukh. CBOMCTBA, OINpeAeNsseMble MHKPOCTPYKTYpPOH U
CTPYKTYpO IPaHHUIL 36pEH KEPAMUKH.

HonHast nmpoBOAMMOCTb U TBEpAbIE NEKTPOJNThl. CynepruOHHBIE MPOBOJIHUKN ¢ KaTUOHHOW,
KHCJIOPOJI-MOHHOM M TaJOr€HHMJ-MOHHOM NPOBOAMMOCTBIO. (CMeNIaHHbIE HOHHO-DJIEKTPOHHBIE
npoBOAHMKHU. IIpuMeHeHue TBepAbIX  JJEKTPOJIMTOB U CMELIAHHBIX IPOBOJHUKOB B
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JIEKTPOXUMHUYECKUX YCTPOMCTBAX (MCTOUHUKHU TOKA, TOIUIMBHBIC JIEMEHTHI, XUMHUUECKUE AATYUKH,
CEJICKTUBHBIC MEMOPaHHBI).

MarauTHble CBOICTBa TBEpIAbIX TE€I W MarHuUTHble Marepuaibl. (DyHIaMeHTanbHbIE U
¢GyHkunoHanbHbIE — mapaMmeTpbl. CTpyKTypHas  4YyBCTBUTEIBHOCTh  MAarHUTHBIX  CBOMCTB.
Knaccugukaiuss MarHUTHBIX MaTe€pHUaioB, OCHOBHBIE CTPYKTYPHI M CBOICTBA (METaIbl U CILIABHI,
OKCHJBl TIEPEXOJHBIX METaUIOB, MArHUTHas KepaMHKa: [IIWHENH, TpaHaTbl, I[EPOBCKUTHI,
rexkcadepputsl). [Ipumenenus.

CepxnpoBoaHUKH. [IoHATHE KPUTHYECKON TEMIIEPATYPbI, KPUTUUECKOTO TOKA, KPUTUUECKOTO
MarauTHoro nois. Ceepxnposonnuku [ u Il pona. HuzkoremneparypHbie 1 BBICOKOTEMIIEPATypPHBIE
CBEPXIPOBOJHHUKH, UX KPUTUYECKHE XaPAKTEPUCTUKH, Chepbl TPUMEHEHHS.

MoHOKpHUCTaJIIIMYECKUE MaTepuaibl, UX POJIb B HAYKEe M TEXHUKE. MeTonsl mOIy4eHHs
MOHOKPHUCTAJIJIOB.

AMopouble Marepuansl M cTekia. DakTophl, BIUSIONIME HAa CTEKJIOOOpa3OBaHHE.
OxkcugHbple M XalbKOTEHUIHBIE CTEKJA. OJIEKTPONPOBOIALIME CTEKiIa. MeTaliMdeckue CTeKa.
Crexiiokepamuka. CHUTaibl, BOSMOKHOCTH YIIPABJIEHUS UX CTPYKTYpOM U cBolicTBaMu. Pa3nuunbie
00J1aCTH IPUMEHEHHSI CTEKOJI.
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