Dedepanvioe 20cyOapemeenioe agmonoMioe 06pazoaamensioe yupesicoente 6olcuieco 0Dpaso6anus
«Poccuiickuii yHusepcumem opysicobl Hapoo0e»

@ar{yﬂbmem qbu3uxo-mamemamw:ecxux U ECINECMBEHHDBIX HAVK

AHHOTAILIMSI VAEBHOM JUCHUIIJIAHGI

OobpasoBare/ibHAS NPOrpaMma
04.04.01 — Xumus

«PYHIAMEHTAJIbHAA U IIPUKJIAIHA S XUMK A »

HaumenoBanue HNnocTpannbiii A3bIK B NPOo(ecCHOHATBHON NeATeIbHOCTH
AHCHHIITHHBI Mar"eTpa
O06BEM UCLIMIUTHHBI 6 3E (216 1ac.)

Kparmoe cojepaRanie JTHCIHHIIVIHHBI

Hasganue pasie/ioB

KpaTtkoe conepianne pa3aeios (Tem) JHCUHILIAHDI:

HI3bIKE.

(Tem) TUCHHIJIHHBI:
AxajieMu4ecKue 1. PasBuTHe HaBHIKOB TOBOPEHHUS, IIUCBMA, ayIMPOBAHUS,
HABBLIKH B HAYYIHO- [leJIEHAIlPaBIEHHOIO YTCHHUS B paMKax CICAYIOMHX TCM:
HCCJIeI0BATE/IbCKOH Education and Studying, Science and its Commercialisation,
AesITeILHOCTH Job, Career and Employee’s skills, Managing scientific and
MarucTpa. business communication, Studying in Russia and Abroad,
Academic and Educational Mobility.
2. @opmupoBaHus 06a30BBIX KOMIETEHUMH 5(peKkTHBHOH
KOMMYHHKAIMH B paMKaX 3asBlICHHOH mpoOieMarTHKu
aKaJleMHIeckoro u OM3HEC JIMCKYPCOB.
Mpakrauecknii  kype | 1. Crneunduka npodheccHOHANBHO-OPHEHTHPOBAHHOTO MEPEBOA.
rpodrecCHOHATLHO- 2. TepMuHOIOrHYECKHE peanun npogeccHoHanbHO-
OPUEHTUPOBAHHOIO MEPEBO/IA.
HpEEEIRgbaRRgiy 3. Ilpeamernoe rose npodeccHoHanbHO-0PHEHTHPOBAHHOTO
nepesoaa nepero/a (Ha MpUMepe HAMpaBACHHA MOATOTOBKH 0DydatoLmxcs ).
IToaroroBka K 1. TpeGoeaHust K CTpyKType, cofepikanuid H  a3biky BKP.
HATIHCAHUIO H 3aIHTe Crunuctuyeckoe M nynkryatmonnoe opopmnenne BKP.
BKP Ha aHramiickom 2. Tpebosanus k opopmuennio Gnbnuorpaduu.
3. TpebGoraHus K COCTABIEHMIO W MPEJCTABICHHIO HAYYHOM

Mpe3eHTalHH.

Pazpaborunku

JoueHT Kadeapsl HHocTpaHHoro A3bika POMuUEH

Jouent kadenpsl uHocTpaHHoro A3eika GOMuEH

3aBeyouil

kagenpoi nHocTpaHHoro s3bika GOMuEH

Ug% E.B. TuxoHoga
"74//‘/ E.A. Tony6osckas

H.M. Mexkexo




Dedepansroe 20cyoapcmeenioe asmonomHoe obpazosamenshoe yupeoicoerue
sbicue20 obpazoeanus « Poccutickuti ynueepcumem opycboi Hapoooa

Daxynsmem puaUKO-MAMEMAMULECKUX U ECIECMBEHHBIX HAVK

AHHOTALMS YYEBHOM TUCHUILIUHBI

ObpazoBaresnnnas nporpamMmma

04.04.01 — Xumusa
«OYHIJAMEHTAJIBHAS A [TPUKIJIATHA S XUMMU S »

HauMeHOBaHHE QHCITMIIIMHBI

HUnoctpanneit  s3pik  (Pycckmii  a3b1K) B
npo(heCCHOHATBHOMN NEsTENBHOCTH MAarucTpa

O0BEM JHCHMIIHHBI

6 3E (216 4ac.)

Kpartkoe conepkanne IHCUHILIHHBI

Hassanue pasgenos (Tem) qHCHHIVIHHBI

Kparkoe cogep:xanne pazaesos (Tem)
AMCIHIVIHHBI:

Hayunas peun u ee ocobeHHOCTH

1) HayuHbli CTHTE pedyd M €ro MOACTHIIM:
COOCTBEHHO HAyYHEIH; HAy4HO-IIOMNY/IAPHEIN;
y4eOHO-Hay4HEBIH; Hay4HO-IEJI0BOW; Hay4HO-
CIPaBOYHBIH.

Jlekcuueckne OCODEHHOCTH HAYYHONO CTHIIS
peud. TepMuHONOrMYecKkas JIEKCHKa HAy4yHOU
npossl. I'pamMarika HayyHOU peun. CrnocoObl
H3JIOKEHHA B HAy4HOM CTHJIC ((QYHKIMOHAIBHO-
CMBIC/IOBBIE THITbI peun): OIUCAHHE,
IIOBECTBOBAHHUE, PACCYK/IEHHE.

2) VYernmas Qopma HayuyHOH peun. YCTHBIE
Hay4HbIC JKaHpPbl: MOHOJIOTHYECKHE (HAay4HBIH
JIOKTa/l, Hay4yHOe COOOIICHHUE, 3alUTHOE CIOBO,
JIEKLMsl, YCTHBIH OTBET Ha  HK3aMeHe)
M Juajoruydeckue (HayaHas JUCKYCCHS, |
CEMMHAp, OMnpoc). XapaKTepHBIE OCOOEHHOCTH
YCTHOTO HAYYHOTO O0IIEeHUs.

Cneuuduyeckne BUABI J€ATEJIbHOCTH B
cepe HayKH

1)  Oprasusagus paboTel ¢ Hay4HOM
JIUTEpaTypoH. ITpaBuia COCTaBIICHHUA
6ubmmorpaguu. Ileppas nHayynas pabora. Kax
HamMcark  HaydyHyro  crarblo.  Cranjnaprsl |
NOCTPOCHHA HAYYHOU MyOIMKaIyu:

- BBEJICHHE;

- YKa3aHHEe METOJOB HCCIIEIOBaHHN;

- OCHOBHBIC P€3yJIbTaThl H HX 00CYKACHHUE;
- 3aKITIOYEHHUE (BBIBOJIBI);

- CITHCOK IIATHPOBAHHBIX HCTOYHUKOB

2) Yerapi IIOKJIa. KomneiorephBbie
nporpamMmbl i npesentauui  (PowerPoint,
Persuasion u Jp.)




Cospanme BTOpHYHBIX HAYYHBIX TEKCTOR

| [lonste 0 BTOPHYHBIX HayUHBIX TEKCTaXx.
[lonarue BropudHoit nudopMaruBHOCTH. Bujibl
BTOPHYHBIX TEKCTOB: Hay4HO-HH(pOPMAaIIHOHHEIE
(pedepatuBHbe) W Hay4YHO-KPUTHUYECKHE
(OEHOYHBIE). KoMMmyHHuKaTHBHO-
HoCpeHAYecKast YHKLHS BTOPUYHBIX TEKCTOB.

Tesucer  kak Hayunsii xawp. Hopmarusable
TpeOOBaHHUA: COJEPIKATENBEHOE COOTBETCTBHE
3apaHee  3adBJICHHOH  mpoGnemMHOM  TeMme;

aKTyallbHOCTb M I€HHOCTh  HH(OpMaIHy;
pyOpudHKalMs;  IOHATHE  CTHIMCTHYECKOM
YHCTOTBl M OJHOPONHOCTH pPEYEBON MAaHEpHI;
MOJAIBHOC YTBEPMKAAWIIEE CYXJIECHHE HIU
YMO3aKIIIOUEHHE.

M3]I0JKEHHE OCHOBHBIX MAEH TEKCTa-OpHIMHAIA.
Tpu ostama nNOATOTOBKH pe3loMe HAYYHOro
TEKCTa: YTEHHE, CMBICIOBOH  aHamu3 H
pedaexcus. Komnpeccus u pemakTuposanue.

Hay4YHO-HH(pOpMaTHBHAL BAJTM/IHOCTD, |

Pesiome kaxk CXKaTocC, JIOFHYCCKH YE€TKOE H ACHOC

Kak nanucares ansoranuro. KoMmosuimonHas
CTPYKTYpa H COIEpKATEIhHOEC HaIoIHEHHE:
IIOCTaHOBKAa  npobieMbl; TyTH  pelueHus
MpoOJIEMBI, TONYYeHHbIE PE3y/IbTAaThl; BBHIBOIBL.
YMeHune OIIPENIENATE TeMy Ka)KII0ro
coziepKarebHOro 3%neMenTa. CHHTaKCHUYECKHE
KOHCTPYKLIMH, HCHONB3YEMBIC IUId HallMCaHWs
aHHOTALHMH.

Pazpaborunku:

npodeccop kahephl pyCCKOro A3bIKa
HuxenepHoii akazemun

3aB. ka(eIpoii pycCcKOro A3bIka
HnikenepHoii akaneMuu
npodeccop

=

/

i

| /LJ/ JLIT. SApxuna

f{j{ ‘7""'{7 N.A. Ilyrauer



Dedepanbroe 20cy0apcmeeHHoe a8MOHOMHOE 0BPAZ08AMENbHOE YUPEeCOeHUE
svicuteco obpasosanus « Poccutickuil ynusepcumem opyxcbor Hapoooe»

@{Ikyﬂ bem (f)uii UKO-MAMEMAMUYECKUX I eCIMECHIBEHHBIX HAYK

AHHOTALMS YUEBHOM JUCIHILINHBI

O6pasoBaTeabHas mporpaMma

04.04.01 — Xumusa
«DYHJIAMEHTAJIbHAA W TTPUKITAJTHA S XMW S »

HaumeHoBaHHe JHCHHNIHHBI

Duaocopexue npodaemMbl XHMHH

O0BEM THCHHUIIHHBI

2 3E (72 uac.)

Kparkoe coaepranne AMCIHHIIHHbI

Hazsanue pasaenos (Tem)
JHCIHILTHHBI

KpaTtkoe cogepkanne pazae/nos (TeM) AHCIHHIIHHDBI:

Beenenne. @uitocopust H XUMHSL.

Qunocohus M ecrecTBO3HaHWE.  3HAUEHHE
MareMaTukd, (Qu3ukun U Quiocopun B pasBUTHH
XuMHYeCKOH Hayku. Duinocodus, Guinocodus HayKu.
(unocodus xumun. Ounocodexne n Hedhumocodekue
11poOIeMbl XAMUYECKOH HAYKH.

(dunocodhckne npobdaeMbI HAY9HO-
Teopernueckoro nozuanust. [peamer
H METO0/1 HAYKH.

Teoperuuyeckass MBICIIF W YYBCTBEHHBIH OIIBIT.
Kareropuansusie onpeJieneHus. Jloruka u
TEOPETHUECKOE MO3HAHKE. Ddunocodus KaK
THOCCOJIOTH M Kak MeTtomoiorus. Puiocodekuii
pelyKIMOHU3M U MeTomonorus Hayku. IIpotuBopeunst
ATOMHCTHUYECKOTO PeAYKIIMOHH3MA. [IpoGnema
CYIIHOCTH. Marepus " thopma. Kpurtnka
METOJIOJIOTHYECKOTO pensaTuBu3Ma. [Ipunimn Moun3Ma
u mpobnema peanbHOCTH B Hayke. KputwHka
FHOCEOJOIMHECKOIO PENATHBA3MA M HaTypaju3Ma.
[Ipeamer nayku. Metoj Hayku. Criocod BOCXOKIEHUS
0T abCTPaKTHOro K KOHKpeTHOMy. EnuHerBo npeamera
Ha}’KH H HAYYHOro METOAa IMO3HAHUA.

ITpodaema cneunduxn npeamera
XHMHH.

Uctopuueckoe pasBUTHE IOHATHS O TIPEIMETE
XUMHUYeCKOi Hayku. Mies wvepapxuu B rereieBCKOii
Tpuajge OOBEKTHBHOIO B3aMMOJCHCTBHS: MEXaHU3M,
XUMH3M, opranusMm. KoHIenius mnpejMera XHMHH
@. DHrensca W ero maes pazButTus OpPM JIBHIKEHUS
marepud. BoO3HMKHOBeHHE M pa3BUTHE ATOMHON U
cybaromnoii ¢usuku B XX BeKke M HACH PCAYKLMH
IPEAMETA TEOPETHYECKOH XUMHUH K MPEeIMETY (DH3HKH.
Bemecteo kak mpeamer  xumuu.  Konuenuus
€CTECTBEHHBIX BUJIOB B XHMHH,

dunocodekne npodaeMsl
KOHUENTYAIbHBIX XHMHYECKHX
CHCTEM,

Ounocodekne npodIeMbl y4eHUS 0 XMMUYECKMX
JMEeMEHTaX M COCTaBe RellecTBa (mepuoamvecKas
cucrema snementoB JI.M. MenjieneeBa U cBI3aHHBIE C
Heil 0000IeHus], KOHIEIHY COSIHHEHHN MOCTOSHHOTO
A TEPEMEHHOTO COCTAaBa, TEOPHS BAJICHTHOCTH).
Dunocodckne mpobIeMbl CTPYKTYPHOI XUMUHK (YUeHHe
O CTPOGHMHM OpPraHM4ecKMX W  HEOPraHMYeCKHX
COeIMHEHHHH, KOOPIHHAIIMOHHAS TEOpHs,




KpPUCTAIIOXMMHA ¥ T.J.). Punocopckue npodiemsl
yyeHHs 0 XMMHYECKOM TIpoliecce (KHHETHKA U Teopus
katanusa).  XuMuHs  caMoopramusalmp  u o e€
dunocodekne mpodIeMb! (KOHUEIHS AUCCHTIATHBHBIX
cucrem W. INpuroskuna, Teopus peakuun benmoycosa—
W aboTHHCKOTO, ABOMIOIMOHHBIA KaTalu3, Y4YCHHC O
xumuueckoit  asomonuu). llpobmema rnepexoxa oT
CTPYKTYPHOH XMMHH K YUCHHIO O ITPOIIECCe. [Ipobnema
BPEMEHH B XMMHH.

[MpoGaema peayKuHH npeimera
TeopeTHYecKOoil XHMHH. AT0JIOrHs
XHMHH,

Tennennus Qu3nKaTM3aMH  XHMHM W 1pobrema
pelyKUMH  TOpeAMeTa TEOPeTHYECKOW — XHUMMHM K
npenvery Qusuka. Anonorus xumun. Crenuduxa
XuMuyeckod  (opmer  BrkeHHd. Pepomonums B
KOCMOXHMHH. ParTOPbI XHMHUYECKOH 3BOIIONHH.

Pazpaborunkn:

3asemyrounii kadeapoii

OHTOJNOTHA | TEOPHH NMO3HAHUA, I.QHI0C.H., npod. B.H. benos

Crapiuuii mpenojaBaTennb

Kadepel OHTOJIOTHH ¥ TEOPUH MO3HAHMI

3asenywiuii kapeapoi

6/0/ A.l'. Cumaxkun

OHTOIOTHH H TEOPHH NO3HAHHSA 1.Quiaoc.H., mpod. . B.H. bejsios




Dedepanvroe 2ocyoapemeenroe asmonomHoe obpazoeamenvroe yupexcdenue
6blCUle20 0bpazosanus « Poccutickuis YHusepcumem opysxcovl Hapodoey

Dakyrvmem Pusuxo-mamemamuveckux u €CHECINBCHHbIX HAYK

AHHOTAIUSA YYEBHOM JIMCIUTLIAHBL

04.04.01 Xumus, cnenman

Obpa3zoparenbnasn nporpamma
H3auus «DyHIAMEHTANLHAS M IPHKIATHAS XMMESD)

HanmenoBanus JMHCIHHILIAHBI

AKTYa/IbHbI€ 321090 cOBpPeMeHHOI XM ]

O0BéM AHCHMILIHHBL

7 3E (252 ugac.)

Kpatkoe cogepxanne AMCHHIIHHBI

Haspauue paznenon (Tem)
AMCHHILTHHbI

Kpatkoe conepsxanne Pa3enos (TeM) AHCHHILIHHBL:

OcHoBHbIe Tengenmun Pa3sBHTHN
€CTeCTBEHHBIX HAYK

Konuenuun corpemennoii xumun u nix MPaKTHYECKOE MPUMEHeHHe.
Xumus kak QyHaameHTanbHAs HaykKa.

AKT}’aJ’IbI{bIE BOOPOCHI KaTa/H3a

CywHoets  sBneHus KaTanusa, THNBI KaTanu3atopoB., KaTanuz
MeTannamd  n  knactepamu.  Hocurenuw  mns KaTajau3aTopos.
[TpomsiLnennblii kaTanus, (bepmeHTaTHBHBIN KaTaTH3.

BozoGuoBasiembie n | PakeTHoe Tonnuso, ero 3¢ deKkTHBHOCTE. ABTOMOGMIIBHBIE GEH3HHBI,
HEBO300HOB.INEMbIE  HCTOMHHKH JleToHauMoHHas  croikocTs, OxkraHoBoe  umcho, IMpoGnema
IHeprun dansendurauun. Hopmbr EBpo, pernamentupyrowme CoiepsKaHke

Oensona, apomaruueckux YIIEBOZOPOAIOB M CEPO- comepiariux
coeanneHuii. Boibpocer ABTOTPAHCNOPTa U NPOBIEMbI SKOJIOrHH.

«3enénas xumusy

Pomb v samauu "senemoit” xummm Ha (oHe npousBoxcTBa M
MOTPECNCHNsS XHMHYECKHX BCLIECTE. Bzaumoneiicrene "senenoi”
XHMHH H 9KONTOTHH. 12 NpuHUMNOB «3enénoi XHMHHY,

Cospemennbie MeToabl | Knaccuyeckne MeTonsl pbinenenns OPraHHYeCKHX COeMHEeHHI

BblI€e/IeHHs: Opranmyeckux | (punstpoanue, mneperomka, MEPEKPUCTAILIH3ALNA, IKCTPaKLHs,

coeqHHeNnmi Xpomarorpadus). Teepaodasupiit cunTtes, Hcnonbzosanne wonnbix
rupiocreit. [epdropupoannbie ciucrems,.

Cospemennbie MOAX0A kLI K | Mcronbsosanne  mukporonHosoro obnydyeHns w  yabTpassyka.

NPOBeJeHHI) Xumugeckux | [Iporounbiit cuntes. Pearents: na OCHOBE I'HIIepBaIEHTHOrO Hopa.

peaxkumii

HCHUJILBOBRHHE 3aMMUTHBLIX rpymmn

OcHoBHbIE NPHHUMIILI BBEAEHHUS M YOANCHus 3alluTHBIX rpymnm.

B OPraHHYeCKOM CHHTE3 ¢ 3ammra  rugpokcuna.  3ammta aMHHO-T'PYTIMbL. 3auura
KapOOKCHIILHOMN rpyrinbL,
Bsenenne B | OcHoBBl KOMMiekcoobpazoBanus.  KaTtanuThueckmo METOIbI

METANIOKOMIVIEKCHBINT  KaTaIu3.
Beeaenne B OPraHOKATAINS.
Peaxumn unknonpucoennnenus
OpPraHHYeCKOM CHHTe3e,

ruapuposanns, OCHOBHbIE IPHHUMIBI opraHokatanusa. Baxueliniue
KJIaCChI LIMKJIONPHCOEAMHEHHS B OPraHUuecKoil XHMHH,

XuMust GHOKOHLIOraTOB

Bunpr v knacent O6HOKOHLIOraTOB C OpraHM4eCKHMH COEIHHEHUSIMMU.

KBantoBo-xummueckue pacyerni

CoepemenHbie  MeTOxbI pacieTa B oOnpeaeneHMM MEXaHH3MOB
XHMUHECKHX peakuuit v Npeacka3aHnH MoNe3HbIX CBONHCTB.

Onpenenenne CTPYRTYpbI
NPHPOAHLIX COeAMHEH I

[Tpumeps! nenonbsoBanue kommexca (pr3HKO-XMMHYeCKHX MeTON0B
MCCIICA0BAHHA 1A onpejeneHus CTPYKTYPhl  HECKONbKHMX
NPUPOHBIX COEQUHEHMIA,




XaMu" w

HacTynmamomas  spa | PazpaGotka HoBbIx HaHomartepuanoe. PaspaGorka meronos cﬁopxﬂ
HAHOTEXHOJIOTH i KPYNHBIX MOJCKYJ M3 aTOMOB C MOMOLLBIO HAHOMAHHITY IS TOPOB.
[onysenue Hopbix HaHOKATATH3aTOPOB.
Cynepkpuruyeckue Gaonansie | OcHoBHbIE obnacrtu MIPaKTHYECKOro HCMONb30BAHUS

TEXHOJOTHH B XHMHH NPHPOAHBIX
COeAHHEeH Ui

CBCPXKPHTHYECKHMX BellecTR. PazBuTHe cy0b-
HKUOKOCTHBIX  TEXHONMOTHI  Ang
XHMHYECKOro CHHTe?a.

H CYNEPKPHUTHYECKHX
NMpoLeccoB IKCTpaKLHH H

Teoperuueckoe MOIEJHPOBAHMHE H
KOMNOBIOTEPHBI AH3aiiH HOBLIX

MOJIEKY. IS PHBIX "
HAHOPa3MepHBLIX  CTPYKTYp m
MOJIeKYJIs pHBIH AH3aHH H

XHMHYECKHX peaKkuMii

[lepcnekTrsl McnoNb30BaHMS KOMMBIOTEPHOTO MOENHPOBAHUS B
obnacTu HAHOTEXHOJIOrHHA. OcHoBHEIe HAanpasIeHUAMU
KOMMBIOTEPHOH ~ XMMHM:  co3gaHMe MPHHUHIHANEHO  HOBBIX
KOMIBIOTEPHBIX MPOrpaMM MOUCKa U OTGOP HOBBIX o pexTHBHBIX
BELIECTE. MonexynspHeiii JAW3aiH MaKpOMOJEKYJ1bI c
YNpaB/AeMbIMH OHOJIOrMYECKUMH (DYHKIHAMH.

CnunoBas xuMus

Monexynsipuas snextponuka u cnunTpoHuka, Ha nytu k cozpanuio
MOJIeKy/IIpHOTO KoMnBlOTEpa. u3aiin MOJICKYIAPHBIX MarHETHKOR.

Xemocencopuka XemoceHCOpHKa —  HoBoe HampaBjieHHe  opraHWyeckoii,
AHATUTHYECKOH W KOOPAMHALMOHHONW XUMHH. Hanpapnenusiii
CHHTE3, (OTO- M MarHeTOXMMHS GHUCTAGHNLHEIX OpraHHYecKHUX H
METaII00PraHHYeCcKuX CTPYKTYp.

Oprannveckne u | OCHOBHBIC XapaKTepHCTHKH SJIEKTPO-JIFOMHHECLUEHTHBIX YCTPOHCTB

JJIeMeHTOOprannYecKue Ha OCHOBE OpraHHYEeCKHX COeTHHEHMH. CeeTonsnyuaiomme Aol

COeIHHEeHH ANf | HA OCHOBE OPraHOMAHTAHOM/IOB,

CBETOUIYYAI0INHX JHONOB

Opranunyeckne oroxpomusie | Opranuyeckue (oToxpomHbie coenmuHeHus: CTPYKTYPHBIH 1u3alin u

COETHHEHHA [PaKTHYECKHE  NpUMEHEeHMs. Pastoobpaske  (oToxpomubix
COEJAMHEHHI U CHCTEM.

PaspaGorumxu:

3aBeayromui Kadeapoit HeopraHuuecko XuMuu

CT. TIpenoziasate s kaheapb! OpraHuyeckoit XHMIH, K.X.H

MOUCHT Kapeapbl (Pu3HUeckoit H KOMTOMIHOMN XuMum

3aBenyromuii kadepoii
OpPraHH4ecKON XUMHHU

H.o. 3aB. kagenpoit

usnYeckoii 1 KOLIOMAHOMN XUMHK

3aBeayromuii Kadgeapoii
HEOpraHu4ecKod XUMHUH

1
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A

ﬂ% —  T.®. lllemxko

JLT'. Bockpecenckuii

A —

T.®. lemxo




Dedepanvroe 20cy0apcmeeHHOe A8MOHOMHOE 0OPA306aMENbHOE YUpelcOeHUe

sbicuie2o obpasosanus «Poccuiickutl ynusepcumem opyicéol HapoOoey

Dakyromem HuU3UKO-MAMEMAMUYECKUX U ECHIECIEEHHBIX HAYK

AHHOTAIMSA YYEBHOU JUCHHATIIUHEI

O6pa3zoBarexbHasi nporpaMma

04.04.01 «XUMUW Ay, cneumanuzamus «DyaaaMesTanbHAsI | NPHKJIAAHAS XHMHY

HanmenoBanne qHCHHIIHHBI

3KCHGPHMBHT3J’IBHLIE MeETOAbI HCCJIEA0BAHHA B
XHMHH

O0bLEM JHCHNITHNHBI

14 3E (504 gac.)

KpaTkoe cogepxanue qucuMILIHHB]

Haspaunue paznenos (Tem)
AUCHHILIHHBI

l{parmoe COaepKaHHe THCUHMIIJIHHE]:

OCHOBBI TEXHUKH 0€30MacH0CTH
padorsl B xXumMHYeckoit 1aGoparopun

OCHOBHBIC TIOHATHS TEXHHKH O0€30MACHOCTH IIpH
paboTe B XMMHYECKOH NabOpaTopuH ¢ pasiHyYHBIME
BewectBamMu.  [IpuHnuner  pabotsl  oGopymoBaHusL.
OcHOBBI OKa3aHMs NEPBOL TOMOLIH.

CoBpemMennoe cocrosnne
HCCIeN0BAHMI B JanHOoi 00aacTH
HAYKH, CPABHEHHE 03KHIA€MbIX
Pe3yabTATOB ¢ MHPOBBIM YPOBHEM

Beibop Tembl muTepaTypHOro 0030pa COBMECTHO C
pykoBoautenem. Cbop, obpaborka u cucTeMaTH3arms
maTepatypHoro  marepwana. CocTaBieHue nuiaHa
JIATEPATYPHOro 0030pa KBanH(HKaHOHHON PaGoTHL.

Xumuueckuii sxenepament. Meroas:
CHHTE3a HEOPIraHHYECKHX BElIeCTB.
Meroap! cuaTE3a OpraHnnYecKux
Bemecrs Karanuruueckuii
IKCIIEPHMEHT.

O6cyxnenue 9KCIIEPHMEHTAIbHBIX neraneit
BBINMOJTHEHHUS ~ HAY4YHBIX HcclenoBanuii. OcBoenue
IKCIIEPHMECHTATBHBIX METOJNOB PabOTHl B XUMHUYECKHX
naboparopusax. OCHOBEI XHMHYECKOTO IKCIEPUMEHTA,
OCHOBHBIC CHHTCTHYCCKHE M AHAIMTHYECKHE METOJBI
MOIYYCHHSA W HCCAENOBAHHS XWMWYECKHUX BEIIECTB U
PeaKmui; MeTOABl  perHcrpamud  H - 06paborku
PE3yNBTaTOB XHMHYECKHX SKCIHCPUMEHTOB. OU3IMKO-
XAMHYECKHE OCHOBBI HEOPraHWYeCKOro CHHTE3a.
PaBHOBecHEIE U reHeaIOrHyecKue BAPHAHTEI CHHTE30B.
Peakiium B roMOreHHBIX YCHOBHsX. Peakmum B
reTepPOreHHBIX CHCTEMAX. DIIEKTPOCHHTES,
HCHOJNb30BAHHE  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuid. Merogsl TIyOOKOM OYMCTKH  BelIecTs.
Honoobmennoe, XpoMaTorpajpuuecKoe,
OKCTPAKIIMOHHOE  KOHLUEHTPHPOBAHWE, OYHCTKA U
Pa3JICNICHHE CMeced HEOPraHHYECKUX BEMIECTB, METOBI
cybmumanuu. Crparerus M TakTHKA OPraHHYecKoro
cuHTe3a.  Beibop onTuMmanbHOM  cXembl  cuHTe3a
OPraHHYECKOTO COCOWHEHHS. BBIXOZ, KOJIMYECTBO
CTaJiuif, JOCTYIHOCTH PEareHTOB, CEJeKTHBHOCTS
peakiii u apyrue Qaxropsl 3QMEKTHBHOCTH CXEMBI
OPraHU4eCKOro CHHTe3a. Exunuunas cramms cuuTesa.
Peakuuu u Meroipl oprasmueckoro cuaTeza. Hopbie
CHHTETHYECKHE METO/bl: TEMIUIATHBIA M MaTPHYHBIH
CHHTC3, TaHJeMHBIC npespaiieHus. OCHOBHBIE ITAIIB

XHMHYECKOTO  CHHTe3a. MUKpOBOTHOBEI  MeTox




IPOBE/ICHHAA CHHTE3A, Cybcrtpar, peareHr,
PacTBOpHTENb,  karanmuatop.  Tumel  katammsa,
HCIIOJIB3yeMBIC B OPTaHMYEeCKOM CHHTe3e. MexpasHble
Karanusatopel.  PacTBopuTend, npuMeHsemble B
Opranp4eckoMm cuuTese. KucnoTHo-ocHOBHbIE CBOMCTBA
pPacTBOpHTENCH.

3HaueHHe W MECTO KaTaTHTHYECKUX 9KCIIEPUMEHTOB
UpH  pa3paCOTKe  HOBBIX  KaTalu3aTopoB W

KaTaJUTHYCCKUX IPOILeCCOB B XHMHYECKHX
naboparopusx. TpeGosanus k HCIOIB3yeMoit BemuunHe
KaTaJIMTHYECKOH aKTHBHOCTH. BozmoskHocTE

HCIIONIb30BAHMA B Ka4eCTBE HEOOXOIMMOH yIenbHOI
KHHETHYECKOH XapakTepUCTHKH CKOPOCTH —peaKLiH,
ppexTHBHON  KOHCTAHTEI CKOPOCTH  peakI{uy,
KaKyieics SHEPruu AKTUBAIHH, TTyOUHBI
NPCBpAllICHHs  KJIOYEBOr0 KOMIIOHEHTa. CrocoObl
IIPOBCICHUA  KHHETHYECKMX  OKCIEPHMEHTOB B
naboparopuu. CraTuyeckne MeTOIbL. Hnterpanbubie u
ma(depennansapie, TOYHBIE W NPHOTHIKCHHBIE
[POTOYHbIE METOABL. IlperMylecTBa M HemoCTATKH
Ka)KI0ro MeToa. Meroauku ONpeACICHHS
KaTaJIMTHYCCKOH akTuBHOCTH. [IpoBeneHune komIekca
HCCIC/IOBAHUN 110  YCTAHOBIEHHIO  3aBHCHMOCTH
KAaTaTUTHICCKOH aKTHBHOCTH OT TEMIIEPATYPHI Peakiiiu
H COCTaBa KOHTAKTHOH PeakLHOHHOM cMecH.,

MeToas! aHAIH3a XUMHYECKHX
BEINECTB

Xumuveckuit  asHamus.  JIMQPAKUMOHHBIE  METOINEl
(pertrenorpadus, HelTpoHOrpadus). Criexrpaibbre
METOJIbI: KoneOatenbHast cmextpockormms (MK, KP);
pe3oHancHas CHEKTPOCKOMHS (SIMP, SI1P);
ICKTPOHHAs cnexTpockonud (Y®-pux., ®IC, PAC);
XpomaTorpadgus.

AHanu3 W 00o0meHHe MOJyYeHHbIX
pe3yJibTaToB

Anamuz u 0606mmenne NIOJIY4E€HHBIX Pe3ylIbTaTOB C
MCIIOJIb30BaHHEM COBPEMEHHBIX JIMTEPATYPHBIX
JAHHBIX U METON0B 06paboTKy.

Paspaborumicn: / g

IOIEHT Kadephl HeopraHuyecKol XuMHu {77/?5 f’ S E.K. Kynreimkuna
AOLEHT KapeaPhl OpraHuyYecKo XHMHUH ?IL{"“ i f E.A. Copokuna
HOUEHT Kaenpr! (pru3nueckoll  KOIIOUARON XHMHAH e = EIIKO

3asenyromuii kadeapoii
HEOPraHu4ecKoi XUMHH

3asenyromuii kadeapoii
OPraHH9YecKOM XUMUH

H.o. 3aB. kadeapoii
(usuyeckoii u KOLIOUAHOH XUMHHM

% = T.®. emmko



Dedepanvioe cocydapcmsentoe asmoHoMHoe obpazosamensioe yupescoenue

6bicutezo obpasosanus « Poccuiicku ynusepcumem opyocto: HApoooe»

Dakynvmem QUIUKO-MAMEMAMUYECKIX U eCICCIBEHHBIX Hayx

AHHOTAIMS VYEBHOMN TUCLAIIINHBI

ObpazoBarensnas nporpamma
04.04.01 «XMUMHMS», crienmanu3aimis «DyHAaAMEHTAIbHAS U IPHKIATHAS XHMHIY

HanvenoBanHe AHCHHILTHHBI

Meroanka npenogaBanns xaman B BY3e

00bEM AHCHHILTHRBI

2 3E (72 4ac.)

Kparkoe conep:xanne qucnunanas

Haseanune pasae/JioB JTHCOHMILJITHHBI

Kparkoe conep:kanue pasjiesioB AHCIHIIHHBL

Brejienne

Iems u 3amauu kypca. Hexoropsle Bompocsr
UCTOPHH BBICIIET0 XMMHYECKOTO 00pasoBaHHA B
Poccun. IIpemmer MeTojmku —IpemonaBaHus
xuMun. [lpenojaBanue XUMHH H €ro poms B
(GopmupoBaHuM  3maHMH M MHpPOBO33pEHHS
crygenta. Poms M.B. JlomonocoBa B cospanum
HEePBBIX XHMHYECKHX YHHUBEPCUTETCKHX
7a0opaTopuii W Pa3sBHTHH  OTEYECTBEHHOIO
XHUMHYECKOTO 00pazoBaHus,

Opranmzanus Boicmero o6pazosanus B P@®

Crpykrypa BhiCmiero yueGHOrO 3aBeneHus.
YHUBEPCHTETH,  WHCTHTYTHI M aKaJeMuH.
YueOHO-MeTOAHYECKHE o0penuHeHus
yHHBepcureToB (YMO) nmo xummm u  ux
AesTEeNbHOCTE B cepe obpasoBamms. Kadempa
KaK Hay4HO-METOIMYECKHH HEeHTP OpraHu3aluu
" PYKOBOJICTBA yueOHBIM IIPOLIECCOM.
Metommueckas u yaeOunas paGota Ha kadenpe.
Opranusanuonnsie Gopmel yueGHOro mpolecca B
BY3e u wux ocobenHocTH. [InasupoBanue
y4eOHOro mporecca.

Tpaguunonnoe  poccumiickoe  o6pazoanwe.
Pedopmuposanme Beicmero o6pasosanus Ha

COBPEMEHHOM aTarne. Muorocrynenuaras
cHCTEMA obpazoBanus. [Tonstus 0
CIIENHANBHOCTSIX 44 HaIlPaBICHHSIX.

XapaxrepucTuka cofepiKaHHS 00pa3oBaTeNbHOM
nporpaMMbl 1m0 Hanpasnenmro  «Xumusy.
I'ocynapeTsennEl craHmapr mo HampapieHHio
«XHAMHS Y. TpeboBarms  rocymapcTBeHHBIX
CTaHJIaPTOB 110 XHMHH.

Muposoii onbIT XHMHYecKkoro BbICHIErO
obpazoBanusn

OneIT Bemymmux crpaH Mupa B OpraHusaium
MHOI'OCTYTI€HYATOH CHCTEMEI BBICIIIETO
00pa3oBaHusl. AMEpPUKAHCKAs CHCTEMA BEICHIErO
obpazoBaHus. Oco0eHHOCTH ~ XHMUYEecKOoro
obpasosanmss CIIIA B  Belcmel  mkoie.
Bonouncxkwit nporece u ero pois B dopmupoBanHH
CAMHOTO TOJAXOJAd K OpraHu3alud  yuebGHoro
Ipo1iecca B BEICHIEH IIKOJIE,




Meronuka o0y4uenus xumnu B BY3e.
XuMHYeCKHe QHCHHILTHHBI 0 TpedoOBaHHA K
IpPOrpaMMaM Kypcos

Poie xomtpons 3mammit. Meromsr u dopmsl

KOHTpossA. TectupoBaHue Kak ﬁooprua KOHTPOJIS
3HAHWI.

Hekotopbie npodiiemMsl uacTHOH MeToqHKH

Meronunka IpenojiaBaHus XHMUYECKHX
aucnumH.  TpynHoctd  ycBoeHuss Matepmanma
0a30BBIX MPEZIMETOB MOATOTOBKHM, HX MPHYHHBI U
METOIBI  TpeNyNpexIeHdus U  YCTpaHEHHs.
Tunmynsie ommbku cryaenToB mpu oTBeTax Ha
3amanns (Ha @puMepe 0a3oBBIX XHMHUYECKUX
TUCIHIUIMH HANIPARIIEHHS).

Pazpaboruunx:

TOUCHT Kadepbl HEOPraHUYECKOH XHMHH

3asemyrommit kadeapoii
HEOPraHW4YecKOH XUMHH

%jg O(f,,,p/ H.S. Ecuna
S

g
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e

B.H. Xpycranes




Dedepanvroe 2ocydapemeentoe asmoHomHoe 0bpazosamensoe yupexcieHue
gvicuiezo obpasosanua «Poccuiickui ynusepcumem Opyscbvl HApoOos

Dakynvmem Gu3uUKO-MAMEMAMULECKUX U ECIHECHECHHBIX HAYK

AHHOTAIIUSI YYEBHOU JUCITATIIHHBI

Obpa3zoBaTennHas nporpamma

04.04.01 «XUMUWS», cnenpanuzanus «PyHraMeHTaIBHAA H IPHKIIANHAS XHMHA»

HanmenoBaumue
JTHCIHILIHHBI

MeToabl opraHfvecKoil XuMHH

O0béM AMCUHIIIHHBI

4 3E (144 gac.)

KpaTtkoe conepkanne THCIMILIHHBI

Hassanue pa3suesion
(TeM) THCHHMIIHHBI

Kparkoe cogep:xanne pasaenos (TeM) THCHHILIHHbL:

Beenenune

HutpoBanne

CyasdupoBanne

Tanorennposanue

Boccranosiienne
HHUTPOTPYHIbI

AMuHHpoBanme

Boccranosienane
KHCJI0pOACOAepIKaIHX
coeHHeHHi

Metomel  OpraHMYeckod  XMMHH KAk = OCHOBA  TEOPETHYECKOH M
IKCIEPUMEHTAILHOW  opraHuueckold Xumuu. KraccHukaips —peareHTOB.
Knaccudurauusa peaxumi B opranuueckoi Xumu. [lopsnok peaxumii. Twuribi
peaxiuii.

IMpsimMoe u wHenpsimoe nuTpoBanue. Hutpyiowme arentsi. Hurpopanwme
apoMaTHYecKHX coeauHeHuil. Hutpocoeannenus anmdaruueckoro psa.
Peaxims Konosanoera. [Napodasnoe nurposanue. Cysb(upyrolise arentsl,
CynedupoBanne apomaTH4ecKuX coeauHeHHA. OcoBEHHOCTH BBIJIEIEHHA H
uaeHTH(ukauuy cynbhokucnor. Cynsduporanne napaguHoB 1 01e(hHHOB.
Peaxumn  cynedoxnopuposanus. Cynb(HMpOBaHHE TeTepPOLMKIHYECKHX
COEIHHEHUI.

I'anorenupoBanHue apoMaTHYecKuX COeJJUHEHU KaK peakuus
IMEKTPODUIBHOTO  3aMelleHHs. [ aloreHHPOBaHHE TIeTePOLIMKIHYECKHUX
COeIMHEeHHUH. Peakiug rajoreHOMeTHIHPOBaHHA. PajMKalbHOE 3aMelleHue
BOJIOpO/Ia rajloreHoM. MeTOMbI BBEICHHs! rajioreHa B ofie()HHbI B AlUTHILHOE
MOJIOXKEHHE. HonHranoreHonpOHmo,nHLl& Peakius TEJIOMEpU3allid W €€
MEXAHH3M, OnextpodunbHoe [PHCOSIHHEHHE rajioreHa H
rajloreHOBOAOPOAOB 1Mo KpaTHOH cBA3H. [IpucoeauHeHHe rajoreHOB K
oneduram. Ycnosus 3TOH peakumn ¥ ee MexaHusm., CTepeocnenHpUIHOCTb
peaKiHy raJIoreHMPOBaHHA LHIJI00NEQHHOB.

[IprcoenuHenne raloreHoB K aleTHIeHAM U JIHEHOBBIM YTIJIEBO0PO/IAM.
I'maporanorenuposanne  oneduHOB. [anoreHWpoBaHne  KapOOHMILHBIX
COEIMHEHMH. 3aMElIIEHHE IrallOTeHOB B AJIKWITAJIOreHH/IAX.

BoccraHoBeHre HUTPOTPYIIIBl B apoMaTHYECKoM psialy. Boccranaenusaroiue
arenTbl. BoccraHoBieHHe B 1IENOYHOM, HelfTpanLHOIM 1 KUCNOi cpeax.
AMHHHPOBaHHE. BBe/ileHUe aMUHOTPYNIBI MyTeM 3aMeHE] aTOMa BOAOPOAA B
apoOMaTHYECKOM MJIM TFETEpOLIMKIMYEeCKOM sAfape. 3aMeHa rajouga Ha
aMHHOIpyIly. 3amMeHa FMAPOKCHIBHON Ipynmel Ha amuHOrpymmy. CuHTE3
dMHWHOB H3 alIbACIrdi0B M KETOHOB. Boccranosurensnoe AMHHHPOBaHHE.
[Tomy4eHHne aMMHOB M3 NPOU3BOAHBIX KHCIOT.

O6me npeacTapneHus 06 OKHCIHMTENLHO-BOCCTAHOBUTENBHEIX NPOLIECCAX B
OpraHM4ecKoW XuMuu. BoccraHaBnuBaromme areHTel. OpraHuuecKue
BOCCTAHOBUTENM. DBoccraHorneHwe KHUCIOT W MX [POH3BOAHBIX 10
ANBJICTHIIOB, CIIUPTOB W YIAE€BOAOpPOAOB. BoccraHoBneHne anpAerHioB M
keToHOoB. [Toiyuenue yrieBoopoaos u3 kKapGOHHIBHBIX COeMHEHH,
Oxwucnsromue arentel, OKuC/IeHWe ABOWHON yriepoa-yraepoaHol CBA3H.
O3zonnpoBanme mBOHHON cBa3zv. OKHCIEHHE YIIIEBOJOPONOB [0 CHHPTOB,




Oxucienne

Anasornposanne

Anknnnposanue

Annauposanue

Konaencauun aabaernaon
H KETOHOB

Konaencanus CJIOKHBIX

3¢pupos

Jlnenosbiii cHHTE3
(peakuus Auniea-
Aabaepa)

3AMECTUTEILHOTO MPUCOeHHEHNMS .

Paspaborumk:

AOUEHT Ka(eApel OpraHuveckoi XuMun

3asenyromuii kaeapoii
OpraHHYeCKON XHMHH

Okucasitomne arentel.  OkucacHue  ABOHHOM YIIepoA-yraepoaHoi
ceazH.  O30HMpoBaHMC nBOHHONH cBa3u. OkucneHHe YIrAEBONOPOAOR /10
CIUPTOB, anbACruaos W KeToHoB, kucaor. Ocolble ciayyam okucieHnus
yraesoaopoaos.  Kymoawlii  npouece.  Okuc/ienHe  apoMaTHUecKux
YIICBOAOPONOB 10 XMHOHOB. Okucnenue cnuprtoe u auosos. [Nonyuerue
KHCJAOT W3 cnupTOB. OKMCNeHHE albJeruior U KeroHop. OkucneHue
anbJIerW/IHON rpynnsi B yriaepoaax. Mouarue o GHOXUMHUYECKOM OKHCIEHHH.

3nauenne  AMA30COENMHECHMI B OpraHMueckoM  cuHTele
NPOMBILLICHHOCTH a30KpacHTencii. Peakuns auasoruposanus, eé MexaHusm.,
Pasnnunbie  popmel  nuasocoenmmenuii.  Peakuuu  anasocoeamHenuii ¢
BLIIC/IEHHEM a30Ta. 3amMeHa AUa3orpynil Ha BOAOPOA, IHAPOKCHI, IalOM/IbI,
LUHaH- U HATporpynny. Peakuun roMmonuTuyeckoro apuanposanus. Peakuumu
AHA30COeIMHEHHH §e3 BhieneHus a3oTa.

AJIKHIMPYIOWNE arcHThl. MeXaHW3M  peakiuu ANKUIMPOBAHUS 1O
Opunemo-Kparey. Karanusatopsl ankunupoBadus M MX  aKTHBHOCTb.
KapBenbl, nx obpasosanue, crpoetue. Peakunn BHeapeHus kapbenos no C-H
CBA3M W NpUcoearHenns k onedpunam. Peakimu kapGenos ¢ apomatuuecknmm
COBIUHEHHAMM,

AUNTUPYIOLWHME AI€HTHI. MOAYYEHHE KETOHOB [10 DOpuaemo-Kpadrey:
Mexanusm  peakund. CuHTes apomatHueckux anbieruaos. TMonyuenue
ApOMAaTHUECKUX KHCIIOT.

ANbJ0NBHAS W KPOTOHOBAA KOHAEHCALMH. MexaHusm peakumy, ponb
KaTanu3aTopoB. CpaBHUTENLHAS AKTHBHOCTL ANbACFMAOR M KETOHOB.
Konaencaumu  anbperumor ¢ ManoHoBoi  KHCA0TOI, aupamu
FajlonI03aMelleHHLIX  KUCJOT, HUTPOCOEAUHEHHAMHK,  AUETHIIEHOM,
UHIJIONEHTAIHEHOM, CHHWILHOH KuC0ToH. Konaencauus apomaruueckmx
anbACrHAOB C aHrHApHAaMH KHCIOT (peakuna [TepkuHa), ¢ apomaTHueckumu
amuHamu 1 penonamu. bensonHosas konaeHcanms, eé MexaHusM. BausiHue
3aMECTUTENIEH Ha OEH30MHOBYH) KOHICHCALLHIO.

Cunres adupoe (- kerokucnor. Mexanusm peakuuu cuHTesa
aueroykeycHoro  stupa.  Kompencupyiomme cpeacrsa.  O6parumocts
peakunn. Koupencaums shupoe aukapGonorsix  kueaor. Kompencaums
CIOAKHBIX 3(MPOB ¢ KETOHAMM M HUTPUAAMH. ALMAOMHOBAS KOHAGHCALLMA.
[Ipumenenue aueToykeycHOro shupa anst CHHTE3a KETOHOB U KHCJIOT.

JIMeHoBbIC KOMITOHEHTBI peakuuH Hunbca-Ansaepa. Anudaruueckue,
UMKJIHHCCKHC W reTepoudKindeckue  aucHbl,  Jluenodunsl.  Bausuue
SJICKTPOHOIOHOPHBIX U ICKTPOHOAKUENTOPHBIX FPYII HA AKTMBHOCTb 1MEHA
M aneHoduaa B peakunn duavca-Anvaepa. OGparumocts peakuun Jlunsca-
Anbaepa. CrpykTypHas HAIIPABIEHHOCTL JMEHOBOTO  CHHTe3a.
Crepeocneumdmunocts peakiun. CUHTE3 MOCTHKOBBIX cTpykryp. Peakiys
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Dedepanvhoe zocydapemeennoe A6MOHOMHOE 0Opazosamensroe yupesicenue
soicULe20 0bpazosanus « Poccuiickuil YHUBepcumem opysucour Hapodoey

Darxyavmem Qusuko-mamemamuuecrux u eCMeCmeeHHbIX HayK

AHHOTALUS YYEFHOM JUCIUTLINHBI

ObpasoBaren

BHAsI IPorpamMma

04.04.01 « XMWy, cnenuanusannsd «PyHaamenTanreHas u OPUKIATHAS XUMHSD

HaumenoBanus qucnunannsy

Teopernueckas opranuyeckas xumus

O0béM MucIUMIMHLL

3 3E (108 1ac.)

KpaTtkoe coseprka

HHE MTHCIHILINHBI

Hassauue pasnenos (Tem) AHCHMIIMABI

Kparkoe conepxanne pasnenon (Tem)
AHCHHILIHHBI

XuMuYeckas  cBu3b B OpraHmyeckux | THOBI XMMUYECKHX CBA3CH. MuorormeHTpoBsIe

coeauHeHusX. CBOHCTBA KOBAJEHTHOM CBSI3H | CBI3ML. Meron  monekynsprbix opburaneii.
CBOICTBA KOBANCHTHEIX CBA3eiL.

ApOMATHYHOCTD Tuner  apomarmueckux  cucrem. Kpurtepuu

apOMaTH4YHOCTH. AHTH&DOM&TI{‘{HOCTB.

Jnexrponnbic 3ddextor. Koamuecrsennas
OLEHKA 3JIeKTPOHHBIX 2(pdexTon. Jluneiiapie
COOTHOIIEHU N CBOOOAHBIX IHEPrui
(ypasnennsi Tammera, Tadra). Ypasuenne
Mapkyca

Wunyxrueneit sdpdexr u addexT conpsxenus.
OQdeKTsr  cBepXconpsIKEHHS.  3aBHCHMOCTE
spdexToB 0T crpoenns MOJIEKYl. o- u -
KOHCTAHTEI, «BHYTPEHHSA JHEPIHs aKTHBALIHKY,
HX (dusHuecKHii CMBICI M 3HAueHwe s
YCTAHOBJICHWSI MEXAHH3MOB peaKImii.

Kucnorno-ocHoBHbBIE cBoOlicTBA

OpraHHYecKHX COeIHHEeHHI

Oprauyeckne KHCIOTH | OCHOBaHHS, BIHAHHE
CTCPHYCCKHX H OJNEKTPOHHBIX 3((eKkToB Ha
KHCJIOTHO-OCHOBHBIE  CBOMCTBA, COILBATALMA.
[lpuaiyn  kecTkux ¥ MArkumx  Kucior u

OCHOBAHHH.
Ilpomexyrounsie yacTune: B npespamennnx | Kapbxaruons, KapOaHUOHBI, paIuKabl,
OPraHUYeCKHX COCTHHEHHIT kapOeHEl; cTpoeHue, rereparus, [IpEBpalleH .
MexaHu3mbl OPraHMYecKHX peakuuii O0ume NpeCTaBIIEHUS 0 MeXaHHu3Max

OpraHAYCCKHX peakiuii. MeToas! yeranoBIeH s

M H3YYCHHA  MEXaHM3MOB  OpPTraHHYeCKHX
peaxumii.
Hyxkneopuanmnoe 3aMelneHHe B | Peakiun Syl, Sy2, Sni. Bimsinme CTPOCHHA,
anudarugeckom psaxy cyberpara u ycnoBuit nposenenus peaknuii Ha
MEXaHH3M.
ApomaTtuyeckoe NIEKTpoHIbHOE Pearentsl, 7n- ®  G-koMmmeKcsr. Brnusuue
3aMeleHne 3AMECTHTENIEH  Ha  CKOPOCTH M  perwo-
CEJIEKTHBHOCTH IpoIiecca.
Hyxaeopunasnoe 3aMelleHHe B | Mexanusm npouecca. Kommiekcs
APOMATHIECKOM ¥ reTepolHKIHIECKOM Meiizenreiimepa. Bmusnue abdexron
psigax 3aMECTHTEeNIell Ha  CKOPOCTh  3aMelIeHHS.

APHHOBBIH MEXaHU3M.

Peaxuun FIAMHHHPOBAHUS

El u ElcB MexXaHu3Mbl, E2-Mexauusm.
DaKTOPEI, BIMSIOIMNE HA MeXAHH3M peaxmmii
OTILEIIIEHHUS.




Ilpucoenunenne no kparueiv cBsazsim C=C u
C=0

MexaHu3MEI 371EKTPOYHIBHOTO NPUCOETHMHCHUS
no C=C-ces3u u HykneobumsrOoro mo C=0-
cBsi3M.  Pome  kmcnoTtHOCTH  cpenml  mpu
npucoenunenan k  C=0.  Mexauusmsl
IIEJIOYHOTO U KHCIOTHOIO THAPOIHU3A CHOMKHEIX
ahupos.

MuoronenTposnie nponeccsi

[4+2]-LluknonpucoeiuHenne,  CHHXPOHHOCTB
Tpoiecca, BIMSHHE 3aMECTUTENEI.

Ileperpynnuposku

Hykneopuneusie, NEKTPOPHIBHBIE i
¢BOOOHO-paIHKaATLHbIE [IepPerPyHIHPOBKH.

Pazpaborunx:

npodeccop Kadeapsl OpraHuYecKol XuMun

3asenyrommuii kadeapoii opranuyeckoit Xumun

W.B. Tpyukos

JLT". Bockpecenckuit




Dedepanvroe 2ocydapemeentoe asmonomuoe obpaszoeamenvroe Yupesicoenue
Bbicue20 obpasosanus « Poccuiickui; yHusepcumem opyoscboi napodoey

(Daxyﬂbmem !ﬁmukmmammamuuem{ux U ecmecmeeHHbIX HAayK

AHHOTAIIMS YYEBHOI AUCUHUILIAHBI

ObpasoBarenbuas nporpamma
04.04.01 Xumus, cliennanusauus OyHpaMenTansmas u IPHKJIQTHAS XHMUS

|—Hmnv»«leﬂmaamm JHCHHILTHHLI

| Metonuka padorsl ¢ BJ]

O6bém ancouninan

| 43E (144 9ac.)

Kpa*ncoe coaepirkanne JHCHHILIHHBI

Hassauue pasnenon (Tem) quCnUNMANNIL]

Kparkoe conepianne pazzenos (Tem)
AUCHHILTHHB:

“Krnaccudeckue” HUCTOYHHKH XHMUYECKOIL
HHOpMann — pedepatnBHEle KypHATHI
P Xum., Chemical Abstracts, Beilshtein.
Houck undopmanun o HHTEpECYIoMei
TeMe, JIOKJTH3aI Ny HEeOOXOIMMBIX
TATCPATYDHEIX HCTOYHHKOB C HOMOIIBIO
ToMOB “Authors index”. Bosmosknocrn,
IPEAOCTaBIIIEMBIE  ITIEKTPOHHOI BEpCHEMN
Chemical Abstracts

3HaKOMCTBO CTy/IeHTOR ¢ OCHOBHBIMH HCTOYHHUKAMH
IIOKCKa XHMHYECKOH HH(OpMAIH B
[IPEICTaBIeHHbIX pedepaTHBHBIX JKypHaax,
crocobamu mowncka HHTCpecytomeli  urpopmarm,
BOSMOXHOCTAMM ~ NpecTaBleHHs ¢ MOHCKa
XHMHUYECKOH HH(bOpMaIHH B ceTy Huteprer.

[ouck  narenthof uadopmanuu B
Chemical ~ Abstracts  Patent Index.
OcobennocTu MpeacTaBIcHHs
MHQOPMANMY  pasnuunbivp NaTCHTHBIMH
OpraHH3alHAMH,

3HaKoMcTBO C 0CODEHHOCTSIMH LOpeiCTaBiIeHus u
[TOMCKa MaTeHTHOH HHpOopMALmHy,

BosmoxnocTn nHpopMarHorHOTO MMOMCKa,
penocraensemsie Internet.  ITouckopmrii
cepep WWW.Scirus.com, ero
HCHO/Ib30BaHHe st JOKaTH3anHy
Heobxomumoir HH(pOpManum,

Osnakommenue ¢ BO3MOMHOCTSIMU ~ IIOHCKOBOTO
CEpBEpa  www.scirus.com, crocoGammu oMcKa Ha
AaHHOM pecypce MHTepHeTa.

Hpyrue OecnnatHee HCTOYHHKH
XHMHYCCKOH HHbOpMaimu B Internet
[IOKCK  HeoOXOoauMBIX CHHTETHYECKHX

3HAKOMCTBO CTyaeHTOR ¢ APYTHMH 3JIEKTPOHHBIMH
OecrmaTHEIME HCTOYHHKAME Hay9HOM MHOpMAaIHw,
PaGora ¢ cepsepom http://'www.orgsyn.ore/ u

KYPHAIOB 1O  OpraHmYeckKoii XHMHM:
ARKIVOC, Beilshtein Journal of organic
chemistry, Bulletin of the Korean chemical
society.

METO/IHK Ha CepBepe | BO3MOIKHOCTD MOHCKa METOJI0B CHHTe3a
http:ﬁww.or,qsvn.org[ HHTCPCCYIOMNX CoenuHeOH T
Becrarapie SJIEKTPOHHEIe Bepeun | PaGora ¢ [IOJHOTEKCTOBBIMH  GecIiaTHbIMuU

SNIEKTPOHHBIMU JKYPHAIAMH B CeTH, 0COOEHHOCTH
TIONCKA HHTEPECYIOMUX CTATel B TaHHOM H3/TaHHH.

Caiit  usmarenncrea AMEepHKaHCKOro
XHMHYECKOI'0 obmecTea. Kypuanesr:
Journal of the American Chemical Society,
Journal of Organic Chemist ., Organic

Letters, |

Pa6ora v IIOJIHOTEKCTOBBIMH JKypHaTaMu
AMepHKanckoro XHMHYECKOTO coobmiecTsa.
Croco6s1 nowcka HHpOpMaIwy Ha caiite ACS,




Caiit

[IOHCK NATE€HTOB Ha cajite Esponetickoro
HATEHTHOTO Oropo EPO
http://ep.espacenet.com/

H3/1aTeTBCTRA “Hayxka”. | Iouck HH(OpMAIHK, IpescTaBieHHOR B pedepaTax
httn:/fwww.maik.rssi.rw‘wiu/on[inefindex.ht CTaTei.
m ITouck pedeparos crareii,
HarenTHas mudopmarms s cet Internet — | OcoBernocT [IOHCKAa  MaTeHTOB Ha  caiiTe
TIOHCK NIATEHTOB Ha caiiTe aMePUKAHCKOro AMEPHKAHCKOTO MATEHTHOI'O Oropo.
MaTeHTHOro Otopo USPTO Patent Full-Text
and Full-Page Image Databases
(http://www.uspto.gov/ atft/index.html|
[larentnas HHQOPMALHS B cetn Internet — llouck  marentor  ma caiite  eBpomnelickoro

NATCHTHOrO0 GIOpo 10 HOMepy marenTta HIIH 110
KITIOYEBBIM CII0BaM.

NeKTpOHHEIe GHbIHOTEKE 1 0a3Bl JaHHBIX.

Osraxomienue ¢ 0cobeRROCTHIO paboTer B
JIEKTPOHHEIX OHONHOTEKAX U crocoBax IIOJIyYEH kS
HEOOX0MMOM HH(OPMAIMH ¢ Hx TIOMOIIIEIO,
Poccuiickas MICKTpOHHas OubGmuorexa:
http://www.public.ru/1 .asp. Metacaiiter The
Information Retrieval in Chemistry Web Server
lﬁp:r’fmacedonia.chem.demokritos. gr/chemistry/
ChemDex http:/f’ww.chemdex.ozg[

The Virtual Chemistry Center
_hﬂp:f/www.martindalecenter.com/GradChemi stry.ht

ml
Bosmosxknoctn TIOHCKa XHMHYECKO# | O3HakoMmieHHe c IITaTHEIMH pecypcamu
HHDOpMaLHK, penocTaBIseME IUIATHBIMH | IIPEAOCTARNIEHHS XUMUYECKOH UH(OpMaIHH,

Pazpadorynk:

3aBejyrommii kadenpoii
OPraHAYecKOd XUMHKH

3aBeayrommii Kadeapoii
OpPraHuYeCKOH XUMHH

Rt

cayxbamm: STN, Sci-Finder, Discovery | ciocoGax HOTyCHHA HEOOXOIMMBIX CREIEHHH o
| gate. JaHHBIX PeCypcoB.
Daitnoobmennbe  caifTh, TOCPEACTBOM | 3HAKOMCTBO ¢ mpejcTaBIeHMeN uHpOpManUHE Ha
KOTOpPBIX MOKHO nosy4arts | pamnooGMedHbx calitax, 0coGeHHOCTH pabotsr ¢
TIOTHOTEKCTOBBIC BEPCHH HAYYHBIX CTATEH. HOA00HEIME  caiiTamu, CIOcOOBl  momyyenms
MOJTHOTEKCTOBBIX CTATElH.
Caiir www.chemport.ru BHIIBI | O3HaKOMieHHe o caiToMm www.chemport.ru
HH(OpMALHH, 0COGEHHOCTH padoTsI 0cobeHHOCTH PaboTEI Ha aHHOM caiiTe.
Cailt  wm3narenscTra Amepuranckoro | O3naxomuenme o KypHasIaMu  AMepHKaHCKOTo
XHMHYECKOro obmiectsa. Kypnansr: | xumuueckoro obmectBa:  Chemical Reviews,
Chemical Reviews, NanoLetters NanoLetters, ¢ OPEACTaBOCHHON B gpux
HH(popmanmeii. [Tomck B PAMKaxX NaHHEIX XYpPHAIOB,
Iouckosas cucrema SCOPUS, PaGora B nouckoBoit crcreme SCOPUS.
Ionckopas crucrema Reaxys Pabota B nouckosoit cucreme Reaxys.
.

JLT'. Bockpecenckuit

JLT'. Bockpecenckmii




Dedepanvroe 20Cy0apemeeHHoe A8IMOHOMHOE 06PAZ06AMENbHOE VUPEHCOCHUE
geicuie2o obpasosanus « Poccudickuil ynueepcumem 0pyocoor HaApooosey

Da KyJaomem ¢H3 HKO-MAMEeMamu4ecKux U ecmecrmeeHHbIX H ayK

AHHOTALIMS YYEBHOU TUCIHAILIUHBI

ObpazoBaTesqbHas nporpaMma
04.04.01 «XUMHWA», cnenranuiamis «DVHIAMEHTAILHAS W IIDHKIAIHAS XM

HaunMeHOBaHHE QHCIMILIHHBI

Mo.ieky IsSIpHBIii CHIEKTPAJILHBII aHAIN3

O0BEM IHCHHIINHDBI

3 3E (108 uac.)

Kpartkoe coaep:kanue AHCHANLTHHBI

Hazpauue pazgenon (TemM) AMCHHIIHHDL

Kpartxoe cogepxanne pasaenos (tem)
AHCUHILTHHBL:

[IpHHOHNBEI MOJIEKYJISIPHOTO CHIEKTPAILHOr0

AHaJ/IH3a

DNEKTPOMArHUTHBIN CIIEKTP. OcuoBHBIE
XapaKTEpUCTHKH H3iydeHus. BzaummojeiicTue
H3ITYYCHMS c BEILIECTBOM. OcHoBHrIe
OCOOCHHOCTM  aTOMHBIX H  MOJEKYJISIPHBIX
CIIEKTPOB. Knacenduranna METO/IOB
MOJIEKYJIIDHOTO ~ CHEKTPATBHOTO  aHaIH3a.
3HaueHne MOJIEKYJIAPHOTO CIICKTPAIIBHOT O
aHajM3a B XHMHH.

Mpununnsr UK-cnexrpockonun

Ocobennoctu CTPOCHHS MHOTOaTOMHBIX
monekyr.  3akoH Iyka wu  ypaBumenme
[llpenunrepa B NPUMEHCHHH K MHOIOATOMHBIM
MonekynaM.  OcHoBHBIE  3ajauu  TEOpHH
Kxonebanuit MOJIEKYJI. Konebanus
MHOT0ATOMHOH MOJIEKYJIBI, KakK
B3aUMOCBSI3aHHOH CHCTEMEI YHCII0 BO3MOMKHEIX
Konebanuit. HopmaneHele konmeGaHms © uX
CBOMCTBA. Knaccuukanus  HOpManbHBIX
KosieOanmii. CHMMETpHS MoJeKkyl. DiIeMeHTH
KJIIaCCHYECKOH TEOPHH HH(PAKPACHBIX CHIEKTPOB
noryiomeHns. OCHOBBI KIIACCHYECKOH Teopuu

KOMOHHAIMOHHOTO paccesiHusl. ITpaeuna
orbopa. XapaKTepUCTHYHOCTH  4YacTOTHl B
KosiebaTeTbHOM CIIEKTpe MOJICKYJIBL.
Ocobennoctn KBaHTOBO-XHMHYECKOTO
paccMOTpeHHst  KoneDaHHiE — MHOrOaTOMHBIX
MOJIEKYI.

IpusHmne: KOJIHYECTBeHHOH HK- | 3akon IOTTIOLIEHHS cBeTa. CnocoGsr

CHEKTPOCKONHH [PE/ICTABJICHUA CIIEKTPO(HOTOMETPHIECKHX

BemuuuH.  MHCTpymMeHTambHEIE W (u3MKO-
XUMHYECKUE IPHYHHLI OTKJIOHEHHS OT 3aKOHA
Byrepa-Jlamb6epra-beepa. PaxTopsl,
OIPE/IEISIFOIIME HHTETPAIBHYIO HHTEHCHBHOCTE
MOJI0C IOTJIOMICHAS. B MH(PAKPACHEIX CIEKTPAX.
DKCTPanoasIHOHHBI MeTo bypxena u up.
Merox mpsMoro  mmTerpupoBamms. Merox

IIOIIPAaBOK. 0 TOYHOCTH HSMCPEHHQ




WHTEHCUBHOCTEI HH(PaKpacHBIX OJI0C
nornoieHusi. AOCOTIOTHBIE HHTEHCHBHOCTH B
MH()PAKPACHBIX CIIEKTPAaX MOJIEKYJI.

IlpakTiHyeckne acnexkrTbl
CIIEKTPOB

usmepenua MHK-

O6mas XapaKTepHCTHKA CIEKTPOMETPOB LISl
anam3a UK cnekrpo. Mcrounuxu usmydenns.
Momnoxpomaropsl. IIppemunku uH(pakpacHoro
M3JTy4CHHSA, Y CHIIMTENIBHBIE H PErHCTPHPYIOLINE
ycTpoicTBa. CoBpemMeHHBIe MOJIENH
HH(QPaKpacHBIX CIEKTPOMETPOB. ['panyHpoBka
NPH3MEHHBIX CIIEKTPOMETPOB. Texnuka
IIPHIOTOBJICHHS 00pa3oB /s aHAJIN3A.

HK-cnexkTpockonust
COoeJHHEHUI

OpraaavyecKux

HK-cnexTpockonus HACBIICHHBIX
YTI€BOZOPO/IOB, ONC(HHOBLEIX YIIIEBOIOPOJIOB,
AlCTHJICHOBBIX YITIEBOLOPOAOB, apPOMAaTHYECKHUX

YIIIEBOAOPOIOB, rajoreHo-0praHnyecKux
COeMHEHHI, kapbonun- H
THAPOKCHIICOIEPKAIINX COECTHHEHUM, aMHHOB.
Ipaauaner Y ®-cnekrpockonun [lpupona  DCIT  (97EKTPOHHEIX  CHEKTPOB

nornomenuns). Kraccuduxanus s1eKTpoHHEBIX
HEePEeXo/0B B MOJEKYJ1€ M HX OTHECCHHUE.
Murencusnoctn moimoc B OCII ® mpasmna
orbopa. Kouuenuus xpoMohopos,aykcoxpoMoB
U CONPSDKEHHBIX XPOMO(DOpPOB.

Pazpaborunk:

JOIEHT Kadenapsl opranuyeckoil XuMun

3asexyrommii kadeapoii
OpraHu4ecKOoM XUMHH

P.C. Bopucos

JLI'. Bockpecenckmii




Dedepanvioe 2ocydapemeennoe asmonomnoe obpasoeamensroe yupeicoenue
svicULe20 0bpazoseanus « Poccutickuil YHueepcumem opyacoor Hapodoay

Dakxyrvmem usuxo-mamemamuuecxux u ECIMeCMBEHHbIX HAYK

AHHOTAIIUS YYEBHOM AACIHTATILIAHBI

OGpasosarenbuas nporpamma
04.04.01 «XUMU STy, cuenmanusanns «OyH/1aMenTanbHas U OpHKIAHAS XHMHALY

Hanmenosanue SIMP Opranugecknx coeqnnenui
AHCIHILTHHLI
O0ném aucumInELI 3 3E (108 uac.)

Kpatkoe coxepskanne aucomminmns:
Haspanue Tem Kpatkoe cogepxanne tem muenmmanmnn::
AHCHHILIHHBI

JMP cnektpockomms u €& mecto CpeaH (PH3UYECKUX MeTO/OB
M3YMCHHA  IPOLECCOB M NPOMYKTOB OPraHHYECKOH  XHMHML

Beenenne H | DJIIEMEHTHI Teopud sBienus SIMP. HUctopmst passutus metona (M.
TeopeTatieckne  ocHosbl | Pabu, ®. Brox, D, II€pcenn). CrnunoBsie uucia u MarHHTHEIH
meroxa SAMP MOMCHT aTOMOB, 3(dexr 3eemana, JlapmMopoBekne  wacToTHI

YenoBust MarauTHOrO pesonanca. Cnan cBoOomHOM HHIYKLIHH,
Bpemena npononewoii u IIONICPEYHOM penaKcaiuu.

SIMP Buer AMP-criektpomerpos. ITpuEIMIHATEHAS cxema paboTer
annapara. Bosmoskroctn. Onucanune metona NIPOBeNeHHs aHaIM3a,
BEIXOIHBIE IAHHBIC, NOTYYEHHBIE TIOC/IE CHATHS CHEKTpaA.

Crpoenne
CIIEKTpoMeTpa

[Tpumensrommecs PACTBOPHTEIIM, BHYTPCHHHH ®  BHEIIHW
cranxaptbl. Ilapamerper criektpop SIMP, nx HH(OPMATHBHOCTE.
Iapamerpeor crekTpoB | IllupuEa w  uHTEHCHBHOCTS  JHHMH SIMP.  WiuTerpuposanue.
SIMP 'H u 3C XuMudeckuit  caBAr. XHUMUUECKHEe CHBHIM sgep 'H u 13C
OpPranM4eckux Moyekysn. ITonstue o ToHKO} CTPYKTYpE CHOEKTpPOB
SAMP 'H u ®C, KCCB. CnuH-CIIHHOBOE B3anMoielicT e,

Ocobennocru SAMP
XapaKTepHCTHYHEIE CHIHAJLL B TIPOTOHHBIX M YIIEPOJAHBIX CIEKTpax
Pa3IHYHBIX KJIACCOB
S QIKCHOB, aKHHOB, apeHOB, KapOOHOBBIX KHCIOT M KapOOHUIBLHEBIX
= coeMHeHuH. Mx ucnonp3oBanme s CTAHOBJIEHUS CTPYKTYDEL
COEeTHHEeHH I & AT PYKTYPp

OsHakomienye U ocHoBHBIE NpHEMEL pabOTE! B IporpamMmax Tpua:
(ypre-nipeobpazosanue CICKTPOB, HacTpoiika ¢az l-oro m 2-oro
MOPSAIIKOB, HUHTETPUPOBAHHE, COOTHECCHHE CHIHAJIOB,
PCIaKTHPOBAHHKE CIIEKTPOB M T.II.

Iporpamma Tpuan

Pacmudppopka ™H | IIpeo6pasosanmue $unos AMP 'H mma nansmeiimei pabotel co
CHEKTPOB  HEH3BECTHBIX | CIIEKTPOM: omnpeneneHue IPOCTPaHCTBEHHOTO CTPOCHHUSA
COETHHEeHH I OPraHuYeCKHX COCIMHEHHH 110 MaHHBIM.

Pacmupponka BC | IMpeobpazosanue dupo SIMP '"H mns panereitmest paboTEl co
CHEKTPOB  HEH3BECTHBIX | CIIEKTPOM: ONpCeNieHHe [IPOCTPAHCTBEHHOIO CTPOEHHUS
COCAHMHEeHHIT OPTaHHYECKUX COCAUHEHMIT 110 JaHHBIM SIMP 13C.




Pacmudposka cnexrpos IIpeobpazoranne ¢ugor SIMP 'H ana nanbreRmei paboTel co
HEH3BECTHLIX COCIHHEHHIl | CIIEKTPOM: OIpenencHue IPOCTPaHCTBEHHOI'O CTpPOeHHd
10 COBOKYIMHOCTH JAHHLIX | OPraHHYECKUX COEIMHEHMH 110 coBOKynmHocTH Jaanubx SIMP 'H u
SAMP 3C ¢ yugrom semmuun KCCB.

PaspaGorumx:

JIOLEHT KaeIpbl OPraHi4ecKoil XUMHH —_ ®@.U. 3yOkoB
3aseayiomuii kageapoii <

OpPraHHYecKOH XHMUH JLT'. Bockpecenckuii




Dedepanvroe 2ocyoapemeenrioe asmonommoe obpazoeamenvroe yupeosicoenue
6bicue20 obpazosanus « Poccuiickuis YHueepcumem opyowcber Hapodoey

Daryavmem usuxo-mamemam

HUECKUX U eCHeCMBEeHHbIX HAyYK

AHHOTALMS YYEBHON JUCLHMILINHBI

Obpasosarensnan nporpamma

04.04.01 «XUMUSy, CHELHATH3AIH

«DyHIAMEHTATBHAS | TIPUKIATHAS XUMHASLY

Haumenoranue JHCIHHIIHHBI

ﬂOMHHO-pCaKuHH B CHHTe3e reTeponHK/I0B

O6béM aAncHBNIHIB

3 3E (1084ac.)

Kparkoe cogepixa

HHE THCHHILTHHLI

Ha3seanue paznenos (Tem) qUCOMMIMHDB

Kparkoe cogepsxanne pa3aesioB (Tem)
AHCUHTTHHBI:

[Tonstue JOMHHO-peaKIuif,

Tepmunonornueckue IPOTHBOPEYHS -
Beepenue & 5 e »

Kackazabie , “raHgeMHbIE” W JOMHHO -

IIPOLIECCHI.

AHHOHHBIE, KaTHOHHEIE, pajiMKaNbHEIE,
Kaacenpukanus nomuno pPeaKiuii CPEUKIMIECKAE  JOMHHO-TIPOLECCHl  —

TIPHHIHIT OTHECEHHS. K TOMY HIIH HHOMY THITY.

AHHOHHBIE JOMHHO PeakLun

Obmas xapaxreprcruxa, AHHOHHO-aHHOHHBIE
TTPOUECChI, AHUOHHO-PATHKANBHBIC PEAKLHH.
AHHOHHO-IIEPEITUKITHYECKHE JIOMHHO-
peakiuu. AHHOHHEBIE PeakuM¥M W KATAIH3
[IEPEXOTHBIMH METaJLIAMH,

KaTnonnsie nomuno - peakuuun

—

Obmas  xapakTepucruka. Katuonno -
KaTHOHHBIE IIPOLIECCHI. Katuonno-
LICPCIMKIIMIECKHE  peakuud.  KaTHoHHO-

BOCCTAHOBHTE/IBLHLIC AOMHHO peakiiuy,

Pagukansaere JOMHHO-peaKNun

O6mas XapaKTepHCTHKA.
panHKanLHbIE JOMHEHO
Pa,IlHKaJ'lBHO-l]epCIlHKHH‘:IGCKHC pea

Paaukansro-
IPOIECCHL.
KIIHH.

MyanHKOMHDHeHTHbIe MOMHHO-peaKuuH

Obwas xapakrepucTuka. Peakumn Crpexepa,
burunenmm, Fagya, Yru, Haccepurn npumeps
PCakinii ¥ pazbop MeXaHH3MOB.

Homuno-Peakumu, ocHoBanmbIC Ha
KoHaeHcanun Kuésenare g

Obumit  npumep peakmuud.  Usyuenue
MEXdHH3Ma M pasdop HEKOTOPHIX THIHYHBLX
CIY14CB NPUMEHEHHS JaHHOTO TIpolecca.
Pasznuuneie  Bapmanthr  coueramug JaHHOK
PEAKImii ¢ APYTHMH B CHHTe3e 60JIee CIOMKHDBIX
CTPYKTYP.




Konpencamns Kuépenrensn — [Ipumepsr COYETaHus Konpencanuu |
IHKJIONPHCOeAHHEHHe Kuépenarens H Pa3IMYHBIX THIIOB
luKIonpucoeuuenus ([1+4], [2+3], [2+4]) B
CHHTE3€ [ATHYWICHHBIX M IIECTHYICHHBIX
TETEPOLHKIHYECKHX COeMMHEHHIT,

Konpencanusn Kuérenrens — [Tpumeps1 coueraHus Konnencanuu
npHcoennHenue no Muxasmao Knésenarens u IIPHCOSMUHEHUS 10 MUXaI0o
B CHHTC3€ MATHYWIEHHBIX M [NECTHWICHHBIX
ICTEPOLMKIIMYECKUAX COEIMHEHMIL.

Pazpaborunx:

3aBeyromMi Kadenpoit

OPTaHHYECKOH XuMuH, Ipodeccop JLT'. Bockpecenckuii

3asenyrompuii kadeapoii '
OpraHHYEeCKO# XHMHUH, mpodeccop JLI'. Bockpecercknii



DPedepanvioe ocyoapemsentoe asmonoMHoe obpazosamenvroe yypencoenue
8bicueco obpazosanus « Poccuiicicut YHUsepcumem opysctvr HapoOoe

Daxynvmem Gusuxo-mamemamuyeckux u eCHEeCMBEHHbIX HAYK

AHHOTALIMS YYEBHOM JUCUMTILIHHBI

Obpa3zoBarenbnas nporpamMma
04.04.01 «XUMMU STy, crenuanusanusg «Pyrnamenransaas u TPUKIATHAT XHMFS)

Haumenosanmue AHCUHIIITHBI

XHMUS reTepouNKIHYeCKIX COeTMHenmii

O0béM AuCHHNIHHL

4 3E (144 1ac.)

Kpa'moe COAEPHAHHNE TN CIUIIHHEI

HasBanue pasjenos (rem) muennminnng

Kparkoe conep:kanue pasgenon (Tem)
AHCUHILIHHBI:

Beeaenune

['eteponukiyeckue coemunenns s IIpHpPOAeE,
IPHMEHCHHE TeTECPOLHKIHYECKHX COSqUHEHHH
B MEIMLHMHC W TpoMbiiLIeHHOCTH. CTpocHHe
TETEPOIUKITHYSCKIX COETUHEHHIT.
ApOMaTHYHOCTE W AHTHAPOMATHYHOCTb.
Kparkas wcropus xumum TeTEPOLHKIIOB..
Knaccudukanus rereponmxios.

Homenkaartypa TeTePOUNKIHIECCKHX
COeNMHEHU, Ma/Ible [HKJIbI

Homenxiarypa rerepouuxinos: TPHUBHATBLHEIE
Ha3BaHus, cuctema lanva-Bunbamana u
HOMeHKmatypa  IUPAC;  3amecrturenpnasg
HOMEHKIaTypa. Homenknarypa
AHHCTTMPOBAHHBIX LHKIOB, JMTEpaTypa o
XHMHM  TETepPOLUKIOB. Manble  mukisL
Metozer cuntesa. Peakuuy c AMEKTpohHIaMH
" HyKJieopuIamu. [Ipumenenve B
OPraHH4YECKOM CHHTE3e,

[sTHyienanre reTepONNKInYeCKHe
COCIHHEHMS ¢ OAHHM reTepoaToMoM

Obmme MeTomI TONYYEHUS TIATHYNCHHEIX
TCTCPOLIMKIIOB ¢ OtHAM retepoatoMoM. Obmast
XapaKTCPHCTHKA  SIEKTPOHHOIO  CTPOCHHH,
APOMAaTHYHOCTH H PeaKIHOHHOM
CIIOCOOHOCTH MATHYIIEHHBIX TETEPOIHKIIOB.

Haruanennbie TETEPOUMKIALI ¢ JAByMs
rerepoaTomMamMu

O6mias XapaKTepucTuKa: JIEKTPOHHOE |
CTpOEHHEe M  peaklHOHHAS CII0COOHOCTB,
METOMBI CHHTE3a; a30bl Kak n-amdoTepHble
CHCTEMBL  1,3-A301B1 (MMHmason, OKcazoJl,
THazon); 1,2-asomsr  (mmpason, H30KCa3011,
U30THA30J1) M UX GeH3Mpon3BoaHbIE.

HlecTuyaennnie reTePOIHKIHYeCKHe
COCAMHEHHUS

Obmas  xapakTepucruka AIIEKTPOHHOIO
CTPOCHHA, ApOMATHYHOCTH M pPeaKIHOHHOM
CIOCOOHOCTH — IMECTHYICHHBIX r€TapeHoB.
Metoxrr cuHTE3a NMHPUOAHA W XHHOJIMHA.
O6mue 3akonomepHOCTH NepeaYu BIHSHUS
3aMCCTHTENCH B a1pe NUPUIUHA; pasinyHe B
CBOHCTBAX 3amectHTenei B a-, P- m 1




TIOJIOKEHHSAX MAPH/IAHA. Tayromepus
3aMCIICHHBIX TUPHIMHOB: BJIHSHHUE MPHPOLbI
@-, B- u y-3amecrutens (OH', SH-, NHy, CHa-
TPYNNI) Ha  [OJOXKCHHE TayTOMEPHOTO
paBHoBecus. HykneodunsHoe zamemenme s
PANy TNMPHIOHHA W XHHOJMHA. Peakius
Ynunbabuna. Peakumnu PAcCKpBITHS IHKIA |
penmimusanuy. [leperpynmiposka Jluvpora u
ee aHaJIOTH. Wunons: u3 coJteit
HUTPOIUPUTUHHS, DnekTpodunbHoe
SAMCIICHHE B THPHAMHOBOM siape. Bimsuue
3aMECTHTENEi: OpHEHTALHS, JIEKOCTh
NpoTeKanus, crepuyeckue 3¢ dextor. Peakmuu
B FeTepOapoMaTHYECKOM sipe u
3aMECTHTENSX. XHHONHH, W30XMHOIIMH,
Meroas! cnuresa peakunoHHas crOCOGHOCTS.
Huasuner, Cunres, peakiuu HYKJICO(pUITBEHOrO

Paszpaborumk:

3aBenyromui kaenpoii
Opranu9ecKol XHMuH, mpodeccop

3asenyrommii kadenpoii
OPraHHYeCKOM XuMuH, podeccop

H 3NICKTPO(UITEHOIO 3aMelenus. B

: % o&Q/‘/\U JL.I'. Bockpecenckuii

L‘ﬁ/‘/‘"‘" JLT'. Bockpecerckuii



dedepanvroe 20cydapcmeennoe asmoHoMHOe 00pazoeamensHoe yupestcoeHue
evicuiezo obpasosanua «Poccutickuii ynueepcumem Opysicbbl HapoOo8»

DaxyAbmem U3UKO-MaAMeMamu4eckux U eCmecmeeHHbIX HAYK

AHHOTAIIMSI YYEGHOM JUCLHMILIMHBI

O6pa3zoBaTeapHas nporpamma

04.04.01 Xumus, cnenuanusanns "@ynraMeHTanbHad B IPUKIAIHAS xumus"

HaumeHoBaHHe JHCHHUILINHBI

Crepeoxumus

005B6M IJHCHHILTHHBI

4 3E (144 9ac.)

KpaTtkoe cogep/KaHHe AHCHHILTHHDI

HazpaHue TeM JHCIHILTHHBI

Kpatkoe cojepanne TeM THCIHHILTHHBL:

Beejenne CrepeoxuMuuecKkue OCOOEHHOCTH aToMa YIIepoJa, Kpem-
Hud, a301a, (pocdopa, KHCIoposa, cepbl. CTepeoXHMUYECKHE
mozend B Gopmyisl. Kondopmarms. Kondurypamms.

XHpPaJbHOCTE. Buael | XUpaabHOCTB. [T10CKOmOJIsIpU30BAHHBIH CBET.

NPOCTPAHCTBEHHOI H30MEPHH [Tonspumerpust.  DHAHTHOMEPHS M JHACTEPEOMEPHS.
DHAHTHOTONHS,  JHACTEPEOTOMHS. Tumer  37€MEHTOB

XHPAJIBHOCTH. FBOMCTPH‘IGCK&H H30MCPHSL.

Panemarel Panematsl. Kraccuduxanuss W CBOHCTBA palleMHUYECKHX
cMmeceif. MeTofsl paciierlieHHe paieMaros. Panemusanus.
Hcnonb3oBaHue  OPUPOJHBIX M MONYCHHTETHYECKHX
ONTHYECCKH-AKTHBHBIX BEINECTB JUISl Pa3/ieJIeHus paleMaToB.

Homenriarypa HomeHKnarypa reOMeTpHYECKHX H30MEPOB, SHAHTHOMEPOB U

NMPOCTPAHCTBEHHBIX H3I0MCPOB

JAacTEPEOMEPOB.

Meroab: ompeaeaeHus
KoHpurypanuu
aCHMMETPHYECKHX LIEHTPOB.

XHpOoNTHYECKHE METO/IbI

Ornocutensuas W abcomorHas KoHHrypauus. Meromsl
ompenenenust abcomoTHoM KoHpurypamuu: SMP, PCA,
KBa3HpaleMaThl, XHMHUYCCKadA KOPPENALHA, XHPONTHYCCKUE
METO/IbI (mpakTHUeCcKOe IIpUMEHEHHE). Jucniepeust
onTHYeckoro Bpamenusi. Kpyrosoil amxpomsm. Dddexr

Korrona. Kpussie JIOB u KJI. Kinaccudukamis XpoMo(popoB.

Kongopmanuu AJKAHOB.

Crepeoxamus Sn-peaxiuit

Konpopmanus  ankaHoB
JIMTaJIOT€HAIIKAHOB.

(aran, OyraH), MOHO- H
Kondopmanuu JMACTEPEOMEPOB.
CrepeoxuMHsl peakndid 3aMelieHHs B pAAY alKaHOoB,
IKWITAIOTEHUOB, CIIUPTOB.

CTepEOXHMHH 4JIKEHOB

VeToluuBOCTE W B3aUMOIIPEBPALIEHUAS CTEPEOH3OMEPHBIX
ankenos. IloiyucHue m-muactepeoMepoB. CTepeoxumms
peakiuii ankeHoB (MeKTpOGHIBHOE IPHCOCAMHEHHE H
OKHCIICHHE). DnexTpodunsHoe 58 HYKJICO(pHIBHOE
TIPUCOEINHEHHE K ATKHHAM.




Crepeoxumus JNeHOB u | Conpsokénnpie auenst. JlueHoBblii cuHTes (peaxius Juisca-
HHKJI0AJIKAHOB Auibiepa). Kymyiensl (anienst, ketenumunst). Kondopmarms
HHKI0QIKAHOR:  ITHKJIONPONAH, IHKAOOYTAH, LHKJIONCHTAH.
uuKorentad. Beicmime  muiibl.  Peakimum  nukimszarmm,
s et Topna-HUuronpaa.
liﬁﬂman " um ero K()H(bopmaunn LHKIOTeKCaHa, _ﬁmcnoankenm 0 UHKIO-
NPOH3BOHLIE ATKHHBL  3aMCIIEHHBIC LMKIOATIKaHbl. CTepeoXuMUYecKue
OLO(EHIIOCIH leOTCKaIIHH peaxumt B LIHECTHYICHHBIX LIHKIax.
Crepeoxumus pearcumii | LIMKIOrekCaHonsl X peakiin.  CTEPeOCEICKTUBHBIC |
NpPHCOe/THHEH U 110 | CHHTE3bI A OCHOBC KapOOHMILHLIX COeTUHCHHH, [ uapuian.
KapOOHHUILHOI rpynne Hexamun. [Ipasuno Kpama, ®enxuna-Ona,
ITpocrpancreennoe  crpoenne | Crepeoxumus MOCTUKORBIX, KOH/ICHCHPOBAHHBIX H
MOCTHKOBBLIX M KAPKACHBIX | KAPKACHbIX HMKIMYECKHX cHCTeM. [Ipornenianbl, poTakcamsi,
cHCTeM KATEHAHbL, JICHTbL Meﬁnyca
Ocobennocrn Kondopmanuu | Kuc.uopo;lw,qep}l{amue IETEPOLMKIbBI ¢ OJHAM M JUBYMS
HACLIN[EHHBIX KHCA0OPOA- | aromaMu  Kucinopojia. ONTHYECKH aKTHBHBLIE COeMHEHUS

cona epmamnx l"ETBp(}I_l,IIRJIOB

HHKJI(] IJ,EIIHHSI Ta}’TOMEpPlﬂ B
MOHO- H JHCaxXapHaax

430T14a. HpOL I paHu BEHHOEC CTpOCHHC '\*IOIIOCElXﬂpPlilOB

Lluksno-nennas

1ay10mepnx jJ,ncaxa.pn,um.
MuBepcus. Pabora ¢ nosnspumerpom.

MYTOPOTAlLKA.

Hachimennnie A30TCOAEPIKALIHE
IeTepOLHKIbLL. ANMK/JINUYeCcKHe

A30TCOAEPRAINE COCTHITEHH S

A301L0,16p>1(amm. AKTUBHbBIE

A3HPHITHHLIL.

FCTCPOLMKILL.  ONTHYCCKH
| lunepuaun ero MPOHU3BOHBIC.
Jlexarunpoxunonun. Usomepus craszu C—N (N=N): oKcHMBI,
A30METHHBI, JIMA30COeTHHEHH. AMM/IbI U WX AHATIOTH.

H

Crepeoxnmuueckue
0CODEHHOCTH B PSI/IY apeHOB

CHHTE3
DHAHTHO-
AHACTEPEOCETTCKTHBHbIH CUHTE?

AcumMMeTpHYecKHi "

KarTaJjius. n

Paspaborun:

JIOUEHT Kaesipbl OpraHndecKoil XUMHN

p

/
|

3aseayrommnii kadeapoii
OpPraHM4eCKOH XMMUHK

Kondopmanns  apomaruueckux coemusenuii, Onruueckn
AKTHBHBIC apeHbl. ATponousoMmepus. llukmodansl U anca-
COC/IMHEHUS. Cnupanel.

T'emunensr. MeramnomneHsl.

MOHGI(}’J‘IH]‘JIILIC MPONELICPbL.

¢ yqacTHeM XHpELI’inbEX
Karayui. CuHresbl
JlHacTepeoceneKTUBHbII
cunres. [lpumepsl, Peakiun Burrura. Diextponukinyeckue
peaKium. llpaBHna Bo:m\rnﬂa Mouonamwmaum

AcuvmmeTputeckmit crnutes. CHETE3HI ¢
OKCA30/IHHOB.  ACHMMETPHYECKMH

XMPaJbHBIX Cpe/lax.

B

DHAHTHO- W

®.U. 3y6kos

d W’\\'\

7

,) O e 751? clg~___ JLI'. Bockpecenckuii
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Dedepanvhoe eocydapcmeentoe asmornommoe 00pazosamenvroe yupexcoeHue

svicuez2o obpazosanus « Poccuiic

Daxynemem DPuzuxo-mam

AHHOTALIUA ¥

Kutl ynueepcumem opyicbol Hapodoe»

EMAMUYECKHUX U eCHIeCIMBEHHBIX H ayK

YEBHOM TAUCIUATIINHBI

O6pazoBaTensHas nporpaMma
04.04.01 «XUMHM S ». cienmammzarms «DyHIaMEeHTAJILHAS | IPUKIATHAS XHMUSY

HanmenoBanne mucummimab

CriexTpankHbie METOBI B HEOPraHHYEeCK Ol
XHMHH

O0L6éM THCIHHILINHL]

4 3E (144 4ac.)

Kpatkoe cogep

HKAHHE THCHHILTHHLI

Hazpanue paznesios (Tem) QuCHHIITHALI

Kpatkoe copepxanne pazmenos (Tem)
MHCUMILIHHBI:

Brenenune B Mostekyaspuyio
CHEKTPOCKOTIHIO

[Tpemmer H MEeTo MOJICKYIAPHOH
CHEKTPOCKONMHKH.  DIIEKTPOMATHHUTHBIA  criexTp,
OCHOBHBIC XapaKTepPUCTHKH. CymsocTts

B3aUMOJEHCTBUS ~ M3JIYYEHUSI C  BEHIECTBOM.
[Ipeobpasopanus  cummerpun.  IpuBoguMbie
IPEACTABICHHS H HX Pa3IoMKeHHE,

JIeKTPOHHAN COEKTPOCKOMAA

Cnextpsi IOTJIONIEHUS H CIIEKTPEI
JIIOMHHECIIEHIHH, DNeKTpOHHOE COCTOSIHHE
MomeKyn. llpaBuna orGopa. ATOMHBIE TepMEL
3aKOHOMEpHOCTH pacIIerieHnus AO B

KPUCTAUTHYCCKHX MOJSX. DJIEKTPOHHBIE CIEKTPBI
KOMIIJIEKCOB d-3JIEMEHTOB.  J[HarpaMMel Opreua,
TanaGe-Cyrano. Ilomocel  mepenoca 3apsia.
Wccienopanue mponecca KOMILTEKCOOOpa3oBaHus.
Vsyuenue KMHETMKM  XUMHYECKHX  peakimii.
CroekrpooToMeTpsr M MX NpHHNHN jeicTBHA.
OGpaboTka SKCIIepUMEHTATBHEIX CTIEKTPOB.

KosnebarensHas cuekrpockonus

KoneGanusi MHOroaToMHEIX MOJTEKyI. YC/I0BHS
nossaerus MK u KP cmextpo. Hopmansusie
xoneOanus. CHUMMeTpHUsi HOPMANBHBIX KOIe6anuit
u npaBuIa orbopa. Knaccndukanms
KOJIeOAaTeNbHEIX  mosioc.  XapaKTCPHCTHYHOCT
KONCOaHHH W CIPYKTYpHO-TPYNIIOBOH aHaju3.
M3oTonmosamemnense. Ocobennocru
KosebaTe/IbHBIX CIEKTPOB HEOPraHU4ECKHX
MOJIEKYJT u HOHOB; KOOPJIMHAITMOHHELX
COEIMHEHHI, Wnentaduxanus BCILICCTB.
YcTanoBNEHHE CTPOEHHA MOJIGKYII. CoBpemMennsie
CreKTpodhoTOMETPEL, ux MPUHIHUITHATLHOE

ycrporictro. Meron HITBO.




Pentrenodiexrponnas u

(orosekrponnas cuekrpockonns (PIC
H ®3C)

OH3HIECKHE OCHOBBI METOHA, XHMHUYECKHE
CIBHTH M NIMPHHA JIHHUH OCHOBHBIX YPOBHEIl.
@opMa  BAIEHTHEIX Tonoc. MymsTHIIIETHOE
pacmelnienie OCHOBHEIX YpoBHEH. MHTeHcHBHOCTE
P3- m ®3-cmextpos. ®dakTopr, BiMsmIOmME Ha
xummaeckue cipura POC u ®DC. Ilpumenenne
P3- u ®D3-cnekrpockonuu B HEOPraHWYECKOH u
KOOpZMHALMOHHOM XMMHH. [IpHHIHMOET nelicTBus
CHeKTpoMeTpoB. Pacmu@poBka criekTpos.

PaspaGoruuk:

JOUCHT Kadeapsl HEOPraHUIeCKOH XUMHIH

3asexyromuii kadeapoi
HEOPraHM4YeCKON XUMHUH

/) /7 —
. i
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O.B. Pynannkas
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B.H. Xpycranes



DedepanvHoe eocydapcmeentoe agmoHoMHoe obpazosamensrioe yupexcoeHue
gvicuie2o obpasosanus «Poccutickuit ynusepcumem opysicbol HApoooe»

Daxynbmem DuzuKoO-MaAMeMaMuyeckux u ECMeCmEeHHbIX HAYK

AHHOTAIUSI YYEBHOM JHCHUILIAHBI

O06pazoBarensuan nporpamma
04.04.01 «XUMMWS», cnenpanusarms «OvHIaMeHTaIbHAS U [IPHKIIATHAS XHMH S

Haumenosanme gucuuminabI XHMHS KOOPAHHANHOHHLIX COeTNHEHMI
O6béM IMCHHNIMHBI 3 3E (108 uac.)
Kparkoe coaep:kanue JHCIHNINHEDI

Hassanue pa3snenos (Tem) AHcHNIHEDI Kparkoe cogepxanne pasjienos (Tem)
JAHCHHILIAHBI

OCHOBBI KOOPAMHAIHOHHOI TeopHH OcHoBHBIE  HOHATHA W OIIPE/ICJICHHUS.
TepmuHOIOrMST XMMHM — KOODAHHAIMOHHEIX
COeIMHeHUI.

DJIEKTPOHHOE CTPOEHHE KOOPAHHAHOHIBIX CoBpemeHHBIE KBaHTOBO-MCXaHUYECKHE

coeIMHCHMI TEOPHH CTPOEHHUS KOOPIHHAIIMOHHEIX
CO€/IMHEeHHIA.

Teopua xpucrammgeckoro noss (TKIT).
Teopus mons nuranos.

MarnutHeie 154 ONTHYECKHUE CBOMcTBA
KOOP/THHAITHOHHEBIX COSIHHEHHH,

B3anMHoe BiMsSiHHE IUraHI0B BO [lonaTHe o TpaHCBIMAHUH. 3aKOHOMEPHOCTH
BHYTPEeHHEH cdepe KoOoOpIHHAIHOHHBIX TPaHCBIUSHUA M.W. Yepusesa. Pan
coe/HHeHHit TPAHCBIUSHUS. Kunernueckue "
TEPMOAMHAMHYECKHE ACTIEKTEl TPAHCBIIMAHUA.
Peaknnonnasn enocobuocTh | YeToiunBocTs KOOPAUHAIMOHHBIX
KOOPIHHALHONHBIX COCTAHEHHI COCIMHCHHH.
Kucnorro-ocnosrsre 17} OKHCITUTEIBHO-
BOCCTAHOBUTEJILHEIE CBOMCTBA
KOOPAMHAIIMOHHBIX COETMHEHHH,
BryTpucdepHsrii H BHEMIHec(epHbIi

MCXAaHH3MBI IIEPEHOCA 3ITEKTPOHOB,

Kunernxa peaknmii kommiexcoo6pazosanns | MexaHmmo peakuui  3aMeIleHHs s
kommiexcoB ¢ KU 4 u 6. MonekynspHocts,

MOPSITOK peaKiuiu, 3aKOH CKOPOCTH.

MHaTepmennaThl U epeXoHBIE COCTOSHHUS.
Hccnenosanne kommiexcoobpazoBanus B DyHKIHH, XapaKTePU3YIOIINe
pacTBopax KOMIIIeKcooOpa3oBaHue B pacTBoOpax.

Qynxims 06pazoBaHus u KpuBas 06pa30BaHHs.

PaspaGorunk:

JOLEHT KadeIpbl HeOPraHHYECKOH XHMHK

/
/%/ H.V. Benckopekuii

) ¥
3aBeayromuii kadenpoii l/’ / / }‘:__

HEOPrauH4YecKoi XHMUH %« g ,‘/ P9 72 LA ‘/,/ B.H. Xpycranes




Dedepanvroe 20cy0apcmeennoe asmoHOMHOe 06pPa308aMeNbHOE yupescoernue
goicuie20 obpasosanus « Poccuiickuil ynusepcumem opyactvi Hapoooey

Daxynsmem DU3uUKO-MAMEMAMUYECKUX U ECHIECHIBEHHBIX HAVK

AHHOTALMS YYEBHOM TUCIIUILIMHBI

O6pazoBaTeabHasi nporpaMma
04.04.01 «XUMWS», cienmanmusauns «OyHiaMenTanbHas 1 IPHKIATHAS XFMHAIY

HanmenoBanue JUCHHIIHHBI

Pe3onancusie METO/bI B XHMHH

O0bEM THCHHIIHHBI

4 3E (144 1ac.)

Kpatkoe conepixanne AHCHHNIHHDI

Haspanme pasaesio (Tem) AHCOHTIHHBI

Kparkoe conep:kanne pasxesio (Tem)

JHCHATLTHHBI:
JJIeKTPOHHBIA MapaMarHMTHBIH Dusudeckne ocHOBEl Metoma OIIP. Tlpasuna
pe3oHaHc orbopa. Pemakcarus. Ou3nyecKuit CMBICJT

napametpoB crekrpa IIIP. Anusorponus g-haxropa.
Crexrprr OTIP pajMKanoB ¢ OIHHM HECHAapEHHBIM
anekTpoHoM. Crekrpel 1P kaTHOHOB HepexoHBIX
METaJUIOB. PacmienyieHue B HyJIEBOM IIOJI€, TOHKAs
cTpykrypa crekrpos OIIP. Ilpupoma cBepxTomkoro
B3auMmozeiictBus. Koncranter CTB. IIpumenenue
OlIP B meopranmueckoil xumun. [Ipunimne paGoTs
cnekTpomeTpoB. Pacmudporka criekrpa DIIP.

Hpepubrit MarHuTHBINH pesonanc

BsanmojeiicTBHe SIepHOro cnMHA C BHENIHHM
MArHHTHBIM HOJIEM. YCIOBHA MOIYYEHHS CIEKTPOB
AMP. AIMP pasnuarbIX sigep. BayTpuMonekyspusie
(axTophl, BIMSIONME HA XUMCIBAT. CIHH-CIIHHOBOE
B3auMozelcTeue. JIpoiiHol pezomanc. OcobGeHHOCTH
SIMP Ha szpax B, 9F, Hp 90, 195pg
Uncarndukanma Bemects no crektpam SIMP,
ONpENENICHHE CTPYKTYPHI, H3YUE€HHE MEXAHU3MOB H
KHHETHKH PeaKIHit., [ IprHImIe: paboTsl
criekrpometpoB.  IlpmroroBnenme o6pasumoB s
3aIiCH CIeKTpoB. AHanu3 criektpa SIMP.

Paspaborunx:

JIOUEHT KaepBl HeOPraHu9ecKoi XUMHH

3aBenyomuii kageapoii
HEOpraHM4eCcKOM XUMHH

y
/j 2,/ O.B. Pymannkas
L

=
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200 2007 /g/ B.H. Xpycranes




Dedepanvioe 20cydapecmeentoe agmonomHoe obpasosamensroe yupesicoernue
sbicule20 0bpasosanua « Poccuiickuii yHusepcumem Opyuchvl HapoOoey

Daryrsmem PuuKo-MamemMamudecKux u ecmecmeeHbix HayK

AHHOTAIIMS YYEBHOM JIMCLHUAILIUHBI

O6pazoBarensHas nporpamma
04.04.01 «XWUMU», ciennausamms «DyHjaMCHTAIbHAS ¥ IDHK/IATHAS XHMUI)

HanMenoBanue qTHCHMILIAHL

DUIHKO-XEMAYEeCKHAH ana a3

O06LéM THCIIMTIHAB]

3 3E (108 uac.)

Kpa'moe COACpKAHHE MHCIHILIHHLL

HazBaumne pPas3ieoB JHCHHILIHHLI

Kpatkoe cojepikanne pasieoB IHCOMILIMHDI

Beegenune

Qu3NKO-XUMHYECKUH  MOAXOX K H3YUYEHUIO
XHMHYECKHX CHCTeM, 3aBHCHMOCTH COCTAB — CBOMCTBO.
[Mpuanunel  PH3MKO-XUMHUECKOTO aHaIM3a: cBODOOIBI
BEIOOpa, COOTBETCTRHS, HEINPEPBIBHOCTH H3MCHEHHS
cBOMcTB. PaBHOBECHEIE H HEPABHOBECHBIE COCTOSHUS
CUCTeMEL. Pa3BuTHe (hH3MKO-XHMHUYECKOr0 aHaJM3a, ero
3HAYEHHE I IIPAKTHKH U COBPEMEHHOE COCTOSHHE.

OaHOKOMIIOHEHTHBIE CHCTEMBI

JluarpaMMbl  COCTOSIHHS THMTIa Cepsl H  BOBL
Tepmonunammieckoe onmcanme KpHBEIX HCIAPEHHSA,
BO3TOHKH, mnnaBneHus. [Ipumenenne npasuia  daz
['nb6ca X OIHOKOMIIOHEHTHBIM CHCTEMaM. Dopmyna
Knaneiipona-Knaysuyca. VpapHenue Banr-T'odda
AL mepexoyioB ras — TBEpHoe Tenmo. [IpuBendHHOE
ypaBHeHHe Ban-nep-Baanbca, nparmio Makcgemna,
3aKOH COOTBETCTBEHHEIX COCTOSHHIA.

ﬂByIKﬂMHOHGHTHhIB CHCTEeMBI

JluarpaMMbl 5BTEKTHYECKOTO THIIA ¢ OrpaHU4EeHHOM
PacTBOPUMOCTBIO HA OCHOBE MCXOJHBIX KOMIIOHEHTOB.
Toukn HOHBapHAHTHBIX  paBHOBECHI, JIHHHH
MOHOBApHAHTHBIX PAaBHOBECHHM, MOJs OHBAPHAHTHBIX
PAaBHOBECHH. YCIOBUs paBHOBeCHS ABYX (a3, MeTox
ofmel kacarensHoi. [IpaBuso pervara.

3akourl KoHoBanoBa. Dutamenus u SHTPOMHS
CMEIIeHHS,

CucreMBl ¢ HeorpaHHYEHHO¥H PaCTBOPUMOCTEIO
KOMIIOHEHTOB.  Paccioenne  pactBopoB.  Caasb
KPHTHIECKOH TeMIepaTyphl DPacClOCHHA C BHEPrHei
cmemenns. Crnabbie pactBopel. ®asoswie TPaHHUIIED
BOIM3H YMCTOTO BEIIECTRA.

bepromminsl, maneToHmMABL, TBEpBIE PacTBOPEL.
CHHTYIAPHOCTE B 3aBUCHMOCTH CBOMCTB OT COCTaBa y
JaJIbTOHUIOB, CTpykTrypHEIe ocobeHHOCTH
OepToHIOB, IpaBuILHAS CHCTeMa TodeK. Peanbbie u
MHUMEIC  coefuHeHHs. ['eHeaormueckoe poacTBO
JaTbTOHH,0B H OEPTOIIHIOR,

Homumopduam. [[BoiiHble CHCTEMEI SBTEKTHYECKOrO
THIIA ¢ ITOJIUMOP(HEIMH NpeBpaLeHHTMH
KOMITOHEHTOB. OcHoBHBIE THITHI Juarpamm:
OBTCKTHYCCKUEC, NEPUTCKTHYECKHE, MOHOTEKTHUECKHE,




CHHTEKTHYECKHE, MCTATCKTHYCCKMEe, HHarpaMMmbel C
pPETPOrpaHEIM TIABICHHEM.

CHCTeMEI C MCEeBJOKOMITOHEHTaMH (BHYTPECHHHMH
mapameTpamu).  M3omopdHble  NpeBpamieHds B
cucreMax c nepeMENHOM BJICHTHOCTBIO.
IlpespaiieHus MexLy aMopdHBIME da3aMu.

IKCMePHMEHTAIBLHBIE METOABI
NMoCTpoeHus (pa3oBBIX AHATPAMM

Tepmuveckuit u auddepeHIHATPHO-TEPMHIECKHH
METOJLI  AHAIM3a,  MHKPOCTPYKTYDHBIM  aHamu3,
pertrenodazoBprii  aHamm3.,  Buasl  TepMorpam,
qupakTorpaMM,  MHKPOCTPYKTYPBI — JUIA  CHCTCM
SBTEKTHUECKOTO THIIA ¢ MOIUMOP(HBIM IPeBpalieHueM
KOMITOHEHTA, Cc 06pa30BaHH€M HeorpaHquHme
TBEPABIX  PacTBOPOB,  JHarpaMM  COCTOAHHA  C
OTpaHUYEHHBIMH TBEPABIMHA pacTBOpamMu
HBTEKTHUYECKOTO W MEPHTEKTHYECKOT0 THIIOB.

TpéxKoMNnoHEeHTHBIE CHCTEMBI

Meros  usoOpaxenus  cocTaBa:  TPEYTOJTBHHMK
Po3eboma, oTHOImEHHE BBICOT. MeETOI «OCTaTKOB»
Ckpeiinemakepca. [IpaBuno peidara bif) 6
KOHIEHTpanoHHOTro TpeyronbHuka I'nb6ca. Tpoknas
quarpaMMa = COCTOSHHSA ~ HSBTEKTHYECKOTO  THIIA.
[IpocTpaHcTBeHHBIE ¥ IUIOCKOCTHBIE — JIMAarpamMMbl
CHCTEMEL. Meton H30TePMHYECKHX  CEYEeHHH.
M3MeHeHne BHOA 9JIEMEHTOB JIBOHHBIX CHCTEM IIpH
nepexojie B TpoiiHylo cuctemy. [IpuMeHeHHe npaBuia
(a3 I'nbOca Kk TPOHHBEIM CHCTEMaM.

Tpoitasle cucTeMbl ¢ 00pa3ylOMUMCT XUMHYECKHM
COCIMHCHHEM. Tpuanrynanus. CumniexcHsie
tTpeyronpHuky. Kpasubunapusie paspe3sl. Teopema
Paita3a. [lpocreiinme THIBI JuarpaMM COCTOSHHS
TPOMHBIX CHCTEM,

Cucrembr 06e3 TBEPABIX pacTBOpoB. Teopema
Ankemane. CsoiicTBa TpPEyronbHHKOB AJKeMase.
OcHOBHBIE ~ THOBEI  JUAarpaMM  COCTOSHHS, IIYTH
KPHCTA/UTH3AINH, H30TEPMUYECKHE CEeUeHHs: CUCTEMA C
OIHOH TPOHHOH 3BTEKTHKOH, IICPUTEKUKOH, C JBOWHOMN
M TPOMHOM INEPUTEKHUKOH, C IBOWHBIM COCIMHEHUEM,
HMEIOLIHM TOJNLKO TPOIHHOE M0JIe KPHCTAIH3ALNH,

YeThIpEXKOMIIOHEHTHbIE CHCTEMBI

JluarpaMMbl  COCTOSHHSI YETHIPEXKOMIIOHEHTHBIX
CHCTEM. Ocobsie CEYCHUS u MPOEKIIMA
KOHIIEHTPALIHOHHOro  Terpa’apa. Msorepmuueckue
TeTpasapel. Teopema IlanatHuka O CONPHUKOCHOBEHUH
obmactelt cocrosiHus W €€ NpUMEHEHWE K JBYX- H
TPEXMEPHBIM  CeueHMsiM  amarpamM.  [IpaBmiio

[TanaTHuka s KPUTHYCCKHX DJJIEMCHTOB ('lr'baSOBBTX
AHarpamm,

Pazpaborunk:

noneHT KadeApbl HeOPraHHYECKOH XUMHH

3asenyrommii kadgeapoi
HEeOpraHu4eckou XUMUu

f%fﬂ E.A. ®opramsHOBa
| Y, » ==




Dedepanvroe 20cydapcmeeHnoe A8BMOHOMHOE 00PAZ08AMENbHOE YUPEXHCOCHUE
gwicuie2o obpasoeanus « Pocculickuii ynueepcumem opyaicowvl Hapoooe»

d?akynbmem DUFUKO-MAMEMAMUYECKUX U CIEeCGeHHbIX HayK

AHHOTAIIAS YYEBHOM JACIUTITAHBI

O6paszoBareanLHas nporpaMma
04.04.01 «X XUMUA», cnenmanusanms «PyugamMenTanbiasg U OPUKIATHAS XHMHII

HauMeHoBaHHe THCIHILIHHLI

PentrenaadpaknnoHHbIC METOAbI B
HEOPraHH4eCcKoil XHMHH

O0péM THCIHILITHHBI

3 3E (108 uac.)

KpaTkoe cogep:kanue IHCHUTLIHHBI

Haspanue pasgenos (TeM) JHCHHIIHHBI

Kparkoe conep:xanne pasjieioB (Tem)
JMCIHILIHHBI:

IIpupona penrrenoBexoii (udpaxoun

IIpupona PEHTI€HOBCKOIO H3TY4CHHUS.
IIpunImnel paboThl PEeHTIeHOBCKUX armapaTos.
YerpoiicTBO PEHTIEHOBCKHX TpyOOK.
Pentrenosckue crextpsl TpyOKH, mUpHpoma
TOPMO3HOI'O ¥ XapaKTepHCTHYECKOTO CIIEKTpa.
Juadpakums xak  oTpaxeHuwe. YpaBHeHHE
Bbparra. O6partHas pemreTka, B3aHMOCBSI3b
napaMeTpoB mOpsAMOH M 0OpaTHOH pelleTku.
Cdepa  orpaxenms. BekropHas  3amnmuch
ypaBHenus bparra.

Meroab! nonyuennsa AndppakHOHHOIO

dpdexra

Merop nopomka. ITomuxpomaTudgeckuii MeTo.
Meton Bpamienust u kauanusi. PentrenodasHelit
ananmu3. CxeMa u o01Iie IPHHIHIE paboThl 4-X
KpYXKHBIX AudpaxkroMeTpos. Hopelimme MeTom!
MOJy9EeHHs] W PErHCTPanuHd JH(ppaKiuoHHOMN
KapTHHEI.

IlepBolii 3Tan aHAIH3A CTPYKTYPLI
KpHcTaLIa

Omnpenenense  mapamMeTpoB  f4eiiku 1o
PEHTIeHOIpaMMaM. Yucno bopmyTBHBEIX
C/IMHMIL B 371eMeHTapHOH suelike. CHMMETpUS B
KPHCTa/UTHYECKOM TpocTpaHcTBe. CHHIOHHH,
TOYEYHEIE IPYIIIEL CHMMETPHH,
NPOCTPAHCTBEHHBIC  TPYIIBl  CHMMETPHH.

Pemerkn bpaps. CHMMETpHsi KPHCTALIOB H

CUMMeTpHus  JjiayorpaMM. 3akoH Dpwujens.
JlayaBcKHe KJIacChl CHMMETPHH.

Bropoii aran anann3a cTpykType! kpucrasia | QakTopsl, BIASIONME Ha  MHTEHCHBHOCTS
PEHTIeHOBCKOMH nudpakiun:
IOJIPU3AHOHHEIH, TeMIIepaTypHBIH,
KHHEMAaTHYCCKHH, aJICOPOIIHOHHBIH,

3KCTHHKITMOHHBIN, aTOMHEIH. 3aKOH CIIOMKEHUS
KorepeHTHIX BoiH. IIpeobpasoBanue ®@ypoe u
NPEICTABIICHHE 3JIEKTPOHHOH IIOTHOCTH PSIOM
Q@ypse. Obmasg cxemMa MOCIENOBATENBHOTO
BBIABJICHMS BCeX atoMoB. Dyrxuus [Tatrepcona
(MexxaToMHast dyHKIHS), ee 3aIHCh,




HHTepIpeTanus. Omnpenencane ATOMHBIX
KOOpAMHAT IO  MEKaTOMHOH  yHKIMM.
YTO4YHEHHE ATOMHBIX KOOpJIMHAT —METOIOM
HAUMEHBIIHX KBaJpaToR. ITapamerpsr,
XapaKTCPU3UPYIONIHE TOYHOCTb OIpPEHEICHHS
KoopauHaT. R — dakrop.

Pemenne cTpyKTYpHBIX 327249
AHGPAKNHOHHBIMH METOIAMH

AHOMAaNBHOE paccessHHE PEHTIeHOBCKUX JIydeit
¥ ompejeneHue aGCOMOTHON KOHPUIYpPAIUH.
CpasHHTENBHEIE BO3MOKHOCTH
PEHTTEHOCTPYKTYPHOTO, HEHTPOHO-
rpapuyeckoro M 3IEKTPOHOrpadHUECKOro
METOJIOB B ONPEISNICHUA CTPYKTYPEI MOJIEKYJL,

Pazpaborumnk:

HOLEHT KadeAphl HEOPraHHYSCKONH XUMHUA

3asenyromuii xadeapoi
HEOPraHH4eCKOH XHMHH

AL H.H. Jlo6anoB

B.H. Xpycrarnes




dedepansroe 2ocydapcmeentoe agmoHOMHOE 0BPA30BAMENbHOE yupedcoeHiue
gvicuezo obpazosanus « Poccutickuil ynugepcument Opyscdvl Hapooose

Daxynvmem PUIUKO-MAMEMAMUYLCKUX U eCHECMBEHHBIX HAYK

AHHOTAIMSA YYEBHOH AU CUUTIIAHBI

O6pasoBarejibHasl HIPOrpaMma
04.04.01 «XUMHWS», cnenmammsaims «PyHaiaMeHTallbHas 1 IPUKIIAAHAT XHMHSY

HaumenoBanue JHCHHMIINHB

I

PDuznyecKHe METOAbI HCCIEA0BAHHH BEHIECTB
H MaTepPHAIOB

O0BLéM THCIANJIHHBI

3 3E (108 aac.)

Kpatkoe copep:kanne JHCHHILIHHBI

Ha3zpanne pasiesioB (TeM) AHCHHIIHHBI

Kparkoe cogep:xanue pasjesios (Tem)
JHCHHTLTHHBL

PentrenoaGeoponnonnasn
EXAFS / XANES

CNeKTPOCKONMHA

Mdusnueckne ocHoBbI cnekTpockonuu EXAFS.
Metoasi  u3Mepenns  EXAFS, ucnonssyemoe
00Opy/ioBaHHe: PEHTICHOBCKHE MOHOXPOMATOPSI,
JIeTeKTOpLl. PeuMBI H3MepeHHs W KX obiacTu
npuMeHeHHa. (OCHOBBEI TEOPHM  CNEKTPOCKONHH
EXAFS. Ilonxoasl ¥ nporpammsl uii 00paboTkH
crniektpoB EXAFS. OcHOBbI T€OpHH CHEKTPOCKOIIHH
XANES. HccnenoaHue JOKalnbHOM aTOMHOH H
onekTpoHHOM  cTpykTypel  Metogom  XANES
CIEKTPOCKOTHH. OnpeaeneHus dopmManbHOH
CTENEeHU BJIEeMEHTa B MCCIEYyeMOM COeIWHEHHH.
PaznoxxeHne  SKCIIEpUMEHTANLHOrO — CreKTpa B
TUHCHHY0  KOMOMHAUMIO  CHEKTPOB  pPEMEpHBIX
coeMHEHNH; MeTo/ rnasHbiX komnoHeHT (Principal
Component Analysis). Cnekrpockonusi XANES
CMELIAHHO- " MPOMEIKYTOYHO-BATICHTHBIX
coenuHeHnid. [Iporpammel mns ab initio pacuera
XANES cnekrpoB. 3aBUCHUMOCTh TEOPETHYECKHX
CIIEKTPOB OT CIPYKTYPHBIX M  3JIGKTPOHHBIX
adexro. CoBmectusiit ananns EXAFS u XANES.

Manoyrnosoe paccesinne

(I)}’ HAaMCHTaJIbHBIC OCHOBbBL MCTOOA
MAajOyIrJIOBOrO pAcCeaHMA, CBA3b CTPYKTYPHBIX
XapakTepucTMK o0pasua ¢ KpMBOH paccesHus,
OCHOBHbIE CHOCOObI M TPHEMBI IIPH IIPOBEICHHH
obpaTHOro npeobpa3zoBaHus. OrpaHH4YeHHs
HH[IJD]]MHTHBHGCTH MeToma B 3aBHCHMOCTH OT
knacca  uccienyemoro  obbekra.  OcHOBHbIE
XapaKkTepUCTHKH H 0CODEHHOCTH
SKCTIEpHMEHTallbHON  peanusaluM  MeToja  Ha
1a00paTOpPHbIX PEHTTEHOBCKHX HCTOYHMKAX M C
HCIIONIb30BAHHEM  CHHXPOTPOHHOTO  H3JTyHYEHHA.
Ocofennocti KOHCTPYKIHH SKCINEPHMEHTAJIBHBIX
ycTaHOBOK. OCHOBHBIE TIPOrpamMMBI JUid 0GpabOTKH
mauneix w3 nakera ATSAS: nporpamma Dypee-
npeoOpazoBauus ¢ peryaspusaunein  GNOM,
nmporpaMma onpeeseHus XapaKTePHCTHK
MHOTOKOMITOHCHTHBIX ~ MOJIMAMCIICPCHBIX  CHCTEM
MASSHA wu mnporpamMma A BOCCTAHOBJIEHMS
TpexMepHOi (opMbl paccenBalONIAX IEHTPOB B
moHoaucnepcHoi cucreme DAMMIF. [Tpumenenue
1 HCCICA0BaHHUA HAHOMATEPHAIIOB,




IlopomkoBas nudpakromerpus

Teopernueckue OCHOBEI PEHTIEHOBCKOH
JHGPAKLIH, ONeKTpoHHad W HelTpoHHas
nubpakius, Ornuune MOPOLIKOBOI'0 H

MOHOKPHCTANIBHOTO 3KCIIEPUMEHTOB, II€peKphIBaHme
NMHKOB.  YIUMPEHWe TMMUKOB © HPUYMHBI  €ro
noaBieHus.  Mupumvposanue  audpaxrorpamm.
MeTo roMonoruu M MeToAbl MOIHONPO(HIBHOTO
CIPYKTypHOro  ananusa  (meron  PuTBennna).
OcHOBHbIE METOJbI  KONTHHMECTBEHHOTO  (ha30BOro
aHanM3a: Merod  npAMOH  kamuOpoBRKH, MeTon
no0aBOK, METONl BHYTPEHHEro craHnapra. Merton
KOPYH/IOBBIX ~ 4HCEN  (BHEMIHEro  CTaHjaapTa).
TekCTypHBIli aHaIH3 M aAHAIM3 MHKPOCTPYKTYPBL.
Bazpl ganusix ICDD.

PeHTreHocTpyKTYpHBIil anamn3

CoBpeMeHHEIE  MHCTPYMEHTANLHLIE  METOJIBI
PEHTTEHOCTPYKTYpHOro aHanusa. Beibop usimydeHus
" ero MOHOXPOMaTH3ALIMA. Perucrpanus
PEHTIEHOBCKOTO H3JTY9CHHA. PentreHoBckue
aadpakromMetpel. O6mme dransl pacmuppoBKH M
YTOUHCHUS KPHCTAJUIMYECKOH CTpyKTyphl. Pa3zosas
npobineMa W IYTH e€ peuieHds. AHOMATbHOE

paccesHue. ITporpammel onpe/ieneHus
FEOMETPUUECKUX XAPAKTEPUCTHK KPUCTAIUTHUECKUX
CTPYKTYP. IMporpammer BU3ya/IM3aLIuH

KpUCTaIMUecKuX  cTpyktyp. Cy6erpyktypa m
cBepXcTpykrypa.  Kpasukpucramiel,  OcHOBHBIE

JaHHBIe O KpHCTaTH4ecKol cTpykrype. Popmart
CIF, ctpykrypHbie 6a3bl JaHHBIX.

benkosas kpacraniorpadus

OcobeHHocTH MOHOKpHCTAILHOM AU(ppaKLMH Ha
Oenkax: mpobnemsl  monyueHus — Tpenapara;
pagHalMOHHOE paspylleHHe (NMPUYMHEI TOABICHHMA,
Crioco0bl GOpsOLI M MCIIONB30BAHME B CBOMX LIEJSX);
yetanoBka u cbop nansbix. Ilporpammer BEST u
RADDOSE. TMoctpoeHue momenn U ee yTOYHEHMe.
[Iporpammer BALBES u ARP/WARP. Vtounenue ¢
nomometo COOT u REFMACS.

Paszpaborunk:

3aBeNyIoNIHii kadenpoit
HEOPraHMYeCKOH XHMHH

o
e

B.H. Xpycraner




Dedepansioe 20cy0apcmeéerHoe asmMOHOMHOE 00Paz06amenbHoe yupexcoenue
gvicuiez0 obpazosanus « Poccuiickuil yuugepcumem Opyochol Hapodose»

@axynvmem DuU3UKO-MAMEMAMUHECKUX U CCIMECMECHRBIX HAYK

AHHOTAIIUS YYEBHOM JACIMUILIAHBI

O6pa3zoBaTenbHas NPOrpaMma
04.04.01 « XUMW S », cnenuanmzanma «@yHIaMeHTaIbHAS U NPHKIAIHAS XUMHS

HanMeHoOBaHHE THCHHILTHHALI

XHMHS TBEpOro Tejia

Q06bEM IHCHHIIHHBI

4 3E (144 uac.)

KpaTtkoe cosepskanne JHCIHITHHbB

Hassanue pasjieiios (TeM) JHCHMIIHHBI

Kparkoe cogep:kanae pa3aeaos (Tem)
U CHHILIHHBL:

Ilpupoaa TBepABLIX TEd

Xumuueckas CBSI3b B TBEPABIX Tenax. CTpoeHue
TRepABIX Ten. Da3zoBple MEpPEXOOBl M HX
KJTaCCH(DMKAILHSL.

IlpenaparuBHBIE METOAbI OJTYYEHHAS
TBEPABIX TeEJI

Teepnodasubie  peaxknmu.  Kpucrammmsanus
pacTBOpOB, PpACIIaBOB, CTEKON M  IeJeH.
TpaHCIIOPTHEIE PeaKIMM M PEaKlUu BHEIPEHUSL
u HOHHOTO obmena. Beipanmusanne
MOHOKPHUCTAJIIOB.

JledeKThI H HECTEXHOMETPHYHOCTH

Tuner  pedexror. [edextsr IlorTkm
Openkers. AHTHCTPYKTYPHBIE ne(eKTsl,
npoTsuKeHHbIE JiedeKThl. JIucnoKau.

Trepabie pacTBopbI

Tsepasie pacTBOpBI 3aMEINCHHMS H BHEIPEHHS.
Ycnorust o0pa3oBaHWs TBEPABIX PacTBOPOB.
OKCnepUMEHTANbLHbIE METO/IBI H3yUCHUS
TBEP/IBIX PACTBOPOB.

Meroanl HCCJIENOBAHHSA TBEPALIX TEJ

Hndpaxnuonssie MeToabl. MUKpOCKONMYECKHe
MCTO/bl, CHCKTPAJIBHBIC MCTO/IBI. TepMqucKKﬁ
aHATH3,

Duzuveckue cBOHCTBA TBEPABIX TEJ

WoHHas npoBOAMMOCTE M TBEPIBIC 3NICKTPOJIHUTHL.
OnexTpuyeckue  cBoiictBa.  MarHuTtHRIE M
ONTHUYECKHE CBOHCTBA

PaspaGorunk:

JIONeHT Kadeapsl HEOPraHUIECKOH XUMUHU

3asenyromuii kadeapoit
HEOpraHu4ecKOH XUMHUH

@ J;;:ﬂ M.I". CadporenKo

B.H. Xpycranes




Dedepanvroe 20cyoapcmeeHHoe asmoHoMHoe 00paz0eamenvHoe yupexcoeHie
gbicuLe20 obpasosanua « Poccuiickuil ynusepcumem opyoctvt HapoO0e»

@akyﬂbmem qbu3un0-mammamuqecrcwc U ecmecmeenHblX HAYK

AHHOTAIMS YYEBHOM TN CIUILIAHBI

Obpa3zoBaTeabHast HporpaMma

04.04.01 «XUMWSAy, cueuwpansanns «PyHjaMeHTaIbHad U TPUKIANHASL XHMHUSY

HanMmeHoBaHHE THCHHILIHHBI

buoneoprannyeckas XxumMus

O0BéM MHCHUNIHABI

4 3E (144 uac.)

KpaTkoe coaep:kanue quCIHIIHHbI

Ha3Banme pazieioB {ucuHIIHHBI

Kpa'nme Coliep:KaHHe pa3ieJioB THCHHIIIHHBI:

Beenenne

CranoBnende W pa3BUTHEe OHOHEOPraHHYECKOMH
XUMHHM Kak Haykd. llemr u 3amaum  Kypcea.
[IprveneHne METO/I0B COBPEMEHHOMU
KOOPOIHHALIMOHHOM  XMMHH K  H3YYEHHIO
MOBEEHHS OHOMETANTIOB B JKHBBIX OPraHU3Max H
B OKpY KaronieH cpeze.

Obman OnoxuMHYeCKash XapaKTepPHCTHKA
KHBBIX OPraHH3MOB, XHMHYECKHIl COCTAB

MaxpoOHoreHHbIe, OJTATOOUOTEHHEIE,
MHKPOOHOreHHEIE H yasTpabHOreHHEIE
SIIEMEHTHI, HX PONb B IKHA3HEHAEATEIBHOCTH
OpraHU3MOB. 3aBHCHMOCTH MEXY

pacrpocTpaHeHHeM 3JIeMEHTOBR B Guocdepe, ux
OHOJIOTHYECKOH POJIBIO M MOJIOKEHHEM JIEMEHTOB
B Ilepuommueckoit cucreme J[.M.Menneneesa.
Boma, Omonoruveckwe ¢yHKIEME BoIBl, Poib
HEOPraHWYeCKHX HOHOB Ul CO3[1aHHs Oy(hepHBIX
CHCTEM opraHuzma (pocharubrii,
6uxapbonatHeri). Pons KaTHOHOBR IIENOYHEIX |
IIETOYHO3EMENBHBIX METAJUIOB B OHOJIOTHYECKHX
IPOLECCaX.

Crpoenne, cBoiicTBa u pynknun Genxos

AMHHOKHCITOTHEIH cOCTaB OekoB.
DyHKNMOHATEHEIE TIPYNIOE  AMHHOKHCIOT H
NENTHAOB, KaK METAJUIOCBA3BIBAIOLINE LICHTPEI.

Koncranrsi HOHH3AIHH AMUHOKHCJIOT.
Kommiekchl  MeTamnoB ¢ aMHHOKHCIOTAMH,
NeNTHIaAMHA H OenxaMu. KoncrauTs

YCTOWYMBOCTH KOMILICKCOB.

DepMeHToI, KJaccupukamms "
HOMEHKJIATYpa

CrienuduyHOCTE JeHcTBHS, Mexanu3M, GakTopl,
BIMSIONME  HAa  aKTHBHOCTh  (DepMEHTOB.
Kodaxropst ¢epmento. Buramuusl. VoHsr
METaJUIOB,  Kak  KO(AKTOpPE  (hepMeHTOB.
Kommnnekcsr MerauioB ¢ BHTaMEHAMH. Pomb
HOHOB META/UIOB B MEXaHHU3ME KaTAIMTHYECKOTO
neiicTBus pepMeHTOB. POIE MeTauionpoTen1os B
HAaKOIUIGHHH M TPaHCIOpTe  KHCIOPOJA.
DeppUTHH, KaK COCOMHCHHME, HAKAIUIHBAIOIIEE
xKeleso. XKenezo-nopdupursr. Kooprmranuonnas
XUMUSI FEMOTTIOOHMHAE H MHOTTIOOHHA.




buoneoprannyeckass Xumusi  QUKCANHHA
MOJEKYJHAPHOrQ a3ora

Hurporenaza, Mo-Fe- u Fe-Oenox. Kommiekcst
MOJICKYJIAPHOI'O a3oTa C HNCPEXOIHBIMH
MeTaamMu. XJI0pohuiUl, XUMHYECKHE MPOIECCH
npu ¢orocunTese. KoopaunanuoHHsle CBONCTBA
Maruus B Xjopodure.

Cocras, CTpOCHHE H GyHkuuu
HYKJI€HHOBBIX KHCJI0T

Bsaumoneiicteue HOHOB MCTaJIJIOB c
HYKIIEMHOBBIMM KHUCJIOTAMH M COCTaBIAHIIHMHA
HX MOHOMEpaMH. Kommnexcnt HYKJICO3HIO0B H
HYKJICOTHIOB.

Paspaborunk:

JOLEHT Kadeapsl HEOPraHHIeCKOH XUMHH

3asenyromuii kadgeapoii
HEOpPraHU4eCKOH XUMHH

ﬂgcfi% H.A. Ecura

B.H. Xpycranes

N




Dedepanvroe 20cydapemaentoe asmornomnoe obpazosamenshoe yupesxcoenue
sbicule20 obpazosanus «Poccutickuil ynusepcumem OpyaHchbL HAPOOOE»

Dakynvmem usuKo-mamemMamuueckux u ecmecmeenmpix Hayk

AHHOTANIUA YYEBHOM JIMCUUITIHHBI

O6p
04.04.01 «xXUMUS». cnenman

a30BaTe/IbHAS IPOrpaMma
U3as «DyHIAMEHTAIbHAS M IPHKIA/HAS XHMIL)

HanmenoBanue qucnmninas:

CratucTryeckas TepMoIHHAMEKA

O065EM qHCHHIUIHABI

4 3E (144 gac.)

Kparkoe

CoAepRaHHe QHCHHIIHHBI

Ha3seanue pasjenos (Tem)
MUCHHILTHHBI

Kpartkoe conepixanue paznenos (Tem) ancnummns::

CrartucTHdeckass  TepMoamHaMuKa.
Teopernyeckuii Mmunumym

OCHOBHEIE TIOHATHS CTATHCTHHECKOM TEPMOIHHAMHKMY,
[Ipobnema  oGocroBaHwus. Teopema  JlmyBumng.
KBanTOBO-MexaHmyecKkas Mozens BemecTsa. Yucrteie u
CMEIIAHHBIC COCTOAHHA. KBaHTOBBIA aHANOr Teopembl

Juysunns. Crarucruueckue ancamGm:
MHKPOKaHOHHYECKAH, KaHOHWYeCKHi. MonekynsipHo-
CTATHCTHYECKOE obocHOBaHMe TEPMOIUHAMHUKH.

[Tocrynarsr cBsi3n. 3aKpBIThIE CHCTEMEI: CTATHCTHYECKHE
AHANOTH pabOTBl M TEINIOTHL. AHAIOr SHTPOITHH.
CrartucTuyecKue BHIpaYKCHHS JUId TEPMOIHHAMUYECKHIX
byHKuml 3aKpEITEIX cHeTeM. Bombmoit KaHOHHWYECKIHit
aHcaMOJIb. Cratucriueckue BBIPaXKEHHSI U1t
TCPMOZIMHAMHYECKAX  (DYHKLHMH  OTKPBITBIX  CHCTEM.
CratucTuyueckue coCTOSHHS s TEPMOJAUHAMHAYECKHX
(GYHKIME  OTKPBITBIX  CHCTEM, WX BEIDOKEHUS 4Yepes
GoJbimyro cratucTHYecKyro CYMMY.

Hpeanbnblii ras

Tepmopunavuieckne  dynkuan  mpeansHoro  rasa
JAKPBITBIX M OTKPBITBIX CHCTEM, BBIPAKEHHBIE Uepes
CYMMYy IO COCTOSIHMSIM H GONIBIIYIO CTATHCTHYECKYHO
CymMy. KBanToBas cratuctika maeanshoro rasa: Bose-
Oiinmretina u Depmu-Jlupaxa. BeIpoXkieHnsle razsi
Bose-Ditamreiina u Gepmu-/Iupaxa.

PeasinHe1ii ran

Brmson supnanbHoro ypaBHeHHs cOCTOSHHSA PeanbHOro
rasa ¢ NoMOLIBIO GOIBIIOTO KaHOHHYECKOO aHcaMGig.
Tepmonunamuueckne  dynxmun pealisHOro  rasa.
Crarucrugeckwmii omeparop  (MaTpulia TIOTHOCTH).
IIpencrasnenue KaHOHHYECKOI0 H OomB1IOTO
KAaHOHUUECKOTro pacupe/Ie/leHiA B ONEPaTOPHOi hopMe.

ATOMBI 1 IByXaTOMHBIe MOJIE€KYJIbI

ONCKTPOHHEIE CYMMbl 10 COCTOSHHSM aTOMOB H
IBYXaTOMHBIX MOJIEKYIL. Bpamatensneie %}
KONEOATe/ILHBIE CYMMBI 110 COCTOSHHSM JBYXATOMHBIX
MOneKyL. TepmonuHaMuyeckhe (YHKUMH HICAIBLHOrO
Tasa M3  aTOMOB M  JIBYXaTOMHBIX  MOJCKYIL
MHoroatoMHble  Monexkynmbl.  To4YeuHEle IpYNIEI
CHMMCTPHH, KTAaCCH(UMKALMs MOJNEKYl IO rpymmam
CAMMETpHH.  KoneGaHHs ~MHOTOATOMHBIX  MOJIEKyJ.
Yactotel B hOpMBI HOPMAIBHEIX KONMeGaHMIL. Tuns! |




CHMMETDHUH, KIacCH(UKaIms MOJIEKY]T 1o rpynnaﬂ
CaMmerpun.  KomeGamust MHOroaToMmkIX MOJIeKy.,
Yactorer u bopMeI HOPMANIBHEIX KomeOanmit. Tump
CHMMETpPHH KoJyieGanuii, Konetarenpupre %}
BpAIATe/ILHBIE CYMMEI 110 COCTOSHHMSIM KBa3UTBEPIbIX
Monekyn. Tepmomunamuueckme GYHKUMM MpeambROrO
Ta3a U3 MHOTOATOMHEIX MoJeKyi. Crarucruueckoe
OIHCAHHE XMMUYECKOTO paBHOBecHs. Pacydr KOHCTAHT
PAaBHOBECHS 110 TAOTHYHBIM NAHHBIM.,

ILnazma

Obume  cpolictBa  mmasmor, [Morenmman  cpeueis
CHIBL [Lnasma ¢ HU3KO# IWIOTHOCTELG, Teopust JleGas.
DKpaHHpOBaHwHe. OKpaHHpoOBaHKE B MIOTHOH Iiasme.
Meron Tomaca-®epmp. Tepmonnnammueckie
GyEkuHE  paspsxenuoil nnasMel.  Onpenenenue
TCPMOZIMHAMHYECKHX  I1aPaMETPOB paspsKeHHOH
[J1a3MEl ¢ TTOMOMIBIO HHTErpo-JudhepeHnHaThHBIX
ypasnenu#  BoromoGosa. Konefamme MIIOTHOCTH
00BEMHOTO 3apsina.

—]

Paspa6oranx:;

npodeccop-KOHCYILTaHT Kadeaper
$u3uYecKol 1 KOMIOMAHOM XpMuH

AOUEHT Kadeapsr

dusuveckoii w komonHOHK XUMHH

H. o. 3aBeayromero Kadenapoii
buznueckoii u koTonAHOI XHMHH

B.JI. fIronosckmit

“4%/ L4 3p Mypra

CHLE T Hemeo




Dedepanvroe 20cydapemeennoe asmonomuoe obpaszosamenvroe yupesicoenue
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Daxynvmem qﬁmum-mam&uamuuecxur " ecmecmeennvix Hayk

AHHOTALUS YYEBHOI JUCHHAILINHBI

[_I-[anmeﬂoaanue AHCUHHIIHHBI

Xuamus okpysxaomeii cpesl |

O0bém THCHHNIHEED

4 3E (144 4ac.)

Kpatkoe coxepxanne AHCI I IHHBI

Haspauue pasnenon (Tem) qucnmnIHHEY

Kpatkoe coneprxanne pa3zielios (Tem)
AHCHHILTHHBI:

Beenenne B xumuro OKPY/KAIOIEH cpeanl

OcHoBel  3K0M10THM, OCHOBHBIE  TOHATHS,
CTPYKTYpa,  daxtopel.  OcHOBHBIE NPHHLHITBI
yHKIHOHUpOBaHUSA SKOCHUCTEM, MOHSITHE TOMEOCTasd.

Armocdepa

Buemass atMoc(epa, €& Xumuuyeckuii COCTaB
CTpoeHue. VcioBuS  ycToMumMBOCTH atMocdepsr.
Tepmuvecknii  Gamanc atMocdepel M 3emHOI
TNOBEpXHOCTH. OCHOBHBIE Mpouecch B BEPXHHX CIIOSX
3E€MHOH  aTMoc(epsi. DotoxHmHYeckmii  cmor B
TOpolckoii aTvocdepe u ero Bozeiictaue Ha
OKpyZarouyto  cpeny.  O3oHHBII CIOH W ero
paspyuienve. Karamutuueckue 1puxiss paspyinenus
o3owa. [lpobaema kucioTHbIx 103K €.

Il'uapocgepa

Boausie pecyperl  I'mpponormueckui LUK,
ATtMochepusie OCanKkW, WX  MUHepaM3arms.
KapGonatroe pashosecue n Bose. Camoounmenue
BOMoemMoB  (wienounocTs BOAbI).  OKHCAMTENBHO-
BOCCTaHOBHMTE/IbHAS CIIOCOOHOCTE BOJOEMOB,

Bonma wu AHTPOMOreHHBIE MPOLIECCHL. Bropuunoe
3arpasHeHHe  BooeMOB.  OKHCTeHue OPraHHuKH:

JNCHUTPH(pHKALUS MHKpOOHONOrHyeckas "
tepmenTaTBHOE BOCCTaHOBICHHE  cyabdaros.
Temneparyphas 7 KOHILIeHTparmonHas

CTPATHQUKALIUA BOJOEMOB, IBTpO(ukaums Bogoemos,
[onsatne  Hoochepsi, TEXHOTeHe3a,  moTeHuman
CaMOOYHIIEHUS, HArpy3Ka PeKpealnoHHas, opraHusm-
MHJIUKATOD.

Jurocdepa

Crpoenne matochepsl. Murpanus XUMHYECKHX
3MIEMCHTOB M reOXMMHYECKHe Gapbeper.  Ouzuko-
XHMUYECKHe Dapbeper, Karnonoobmennag
CHOCOOHOCTH 1OYB, Kucnothocrs NOYEB,
Krnaccuduraimus. [IpuunHel 3akuceHus, AxTyansHas,
MOTCHUHANBHAS M IMAPOIHTHYeCKas KHCJIOTHOCTH.
[poueccr: TPAHCHOPMALIHK a30Ta B Moyse. Craguu
XHMHYCCKHX npeBpaineHuii azota. Bajamc asora B
Mpupone. Buusnme HuTpocoenumenmii na KHBBIC |




opranusmbl. [Ipoueccel Tpancdopmaimu docdopa s
noyse. CTajMu XUMHYECKHX npeBpauieHnid docdopa.
Bananc docdopa B nprpoae. OCHOBbI TOKCHKOIOTHH.

3arpsisHeHue OKpyXKalomiei cpeabl

XumMHUecKoe 3arps3HeHHe ruapocheps:
OBITOBLIMH  CTOYHBIMH BOAaMH, YrJIEBOAOpPOOdaMH,
METAJUIAMH,  CHHTETHYECKMMM  OPraHMYeCKUMH
BelecTeaMH. Pa,[lHﬂU,HDH HOE 3arpAa3HEHHE.

3arpasHenne armocdepsl. [IpoGnema noBbileHus
KUCI0THOCTH BOJ,. Mamenenus rnobGansHoro knmuMara.

Paspaborunkm:

TIOLIEHT Kadeapsl
(u3nuecKoil 1 KOJUIOHIHOH XUMUH

accucTeHT Kadeapsl
(hu3MHIECKOM W KOJUIOWTHOM XUMHH

H. o. 3aBexyromero kadenpoii
hu3zuuecKoi M KOJLTOHIHOH XHMHH

/""’.’_
P AMWN. ITbmuanHAa
Jhat— E.U. [Toapoga
P A~ T.®. lllemxko
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AHHOTALIMS YYEBHOH JIMCIUILINHEL

ObpazoBarenbuas nporpamMmma

04.04.01 «XVIMU Sy, cnermanmusaius «PyHaMeHTaTbHAS 1 LOPUKIAIHAS XUMUAST

HanmMenoBanne AHCHHILTHHBI

Kamanuz ]

O06BéM qHCIHNIHADL]

3 3E (108 uac.)

Kparkoe conepmanne aucnuminmnes

Hassanne pasnenos (tem) macunmmmns:

Kparkoe copepxanne pasnenon (Tem)
JHCHHILIHHBI:

POyuxuun KaTaju3aTopos

Onpenenenne  karammsa. Knaccuduxarms
KaTaTHTHIeCKUX IIPOIIECCOB. OcHoBHEBIE
OCODEHHOCTH  KaTaTH3a. lpuanun  geficreus
KaTanu3aropos (yHKIHHE KATATH3aTOPOB).

I'omorennniii KaTaams

["omorennsii KaTaJus. I"'oMorennsre
KaTalMTHYECKHE peakluu B ra3oBol base.
I'oMorennsie katanuTuueckme PCaKIHH B JKHUIKOK
dase. Kiacrepsr meramior wu KOMIIJIEKCHEIE
COCIIMHCHMS.  METAIOB  KaK  KaTalH3aTOpEL
HyxneohunsHelit Karanus. Kucrnorugiii,
DIEKTPOQUIIBHELA H OCHOBHBIH KaTamms. JKecTkue
H MSTKHE KHCIIOTEI " OCHOBaHHsI.

MeraIoKoMILIeKCHELH KaTajms.
DepMeHTATHBHBIH KaTanus. YpaBHenue
Muxasnuca-MenTeHa. ABTOKaTANTHS,

MMmobu30BanHkEe roMorennLie KaTaJn3aTopsl
1 pepmentsl. Katams MeK(a3HOTO TIepenoca.

IeTeporennplii karamms

lereporennsiit  karamus, ero o0mue
3AKOHOMEPHOCTH.  AJCOPOLMS  Kak  cramms
FCTCPOreHHOro  karanmsa.  MyJbTHIUIETHAS
TCOpHA I€TEPOreHHOro Karammsa A.A.banaanuna.
AKTHBHBIC LEHTPBI F€TEPOTEHHEBIX KaTali3aTopos.

Teopus akrubIx ancamGieit H.U.KoBozera,
TCOpPHA  aKTHBHBIX 1I€HTPOB METATHYECKUX
KaTajmM3aTopoB o B.I1.JIeGeneny.
Karaimrmaeckas aktuBrOCTS 0mHHOYHEX aroMOB
MCTAllIOB B Ta3oBoM (paze, a Takke Ha
MOBCPXHOCTH ~ KpUCTAwIoB.  KaranuTHueckue
CBOHCTBA pasIHgHEIX rpaHeli MOHOKpHCTAILTOB
MCTaLIoB. Bimsnue 3akamku, HOHH3UPYIOIEro
M3TYYeHHS, IUIa3MEeHHOH u MEXaHHYEeCKOH
00paboTkH Ha  KaTaTHTHYECKHe cROMCTBA
MEeTalJIMYeCKHX KaTaJM3aTopos. Bmusuue
coocoba  momyueHus KaralM3aTopoB Ha wux
CBo#cTBa. MaccuBHEIe, CKefleTHEIE | HaHEeCEHHBIE
METaIUIHYECKHE KATATHIATOPE. N




Oxcuele KaTajli3aTopsl. LeomutHEIe
KaTamusatopel.  MewmGpaHnHbie KaTaln3aTopel,
NIPOHHLAEMBIE 11 Bomopoza:; COIPsDKeHHE
Peakumii Ha HuX. Meropml IIPUTOTOBJIEHUS
TCTEPOreHHBIX  KaTanMsaTopos: ocaxkzieHue,
IPOTHTKa, KPHCTAIUTH3AIMS, 30016 — rejp MeTo,

XuMuveckass KUHeTHKA H KaTaJIn3

MCEXaHOXUMUYECKHH MeTo.

Karanurugeckas AKTHBHOCTh HA{
CCIICKTHBHOCTE M  METOMBI WX ONpeJieICHHS.
OcHOBHEIE Mexanu3ME] FeTEPOreHHOro0 KaTaau3a.
Kunernka FeTePOreHHBIX KaTaTHTHYECKHX
peaknuit. Bumamue ma@ysum wua CKOPOCTE
CTCPOTCHHBIX KATATHTHYECKHX peaKiiHii,

OcHoBHBIE npoMbIITenHBIE
KaTAJIHTHYECKHE NPOIeccehl

Porp  karamuza OPOMBIIICHHOCTH,
OcHogHbIe NIPOMBITIIEHHbIE reTepOreHHO-
KaTaIHTHYeCKue TIPOLIECCHI. [Monyuenue
BOIOpOla M cHHTe3-raza KaTaluTHYECKO#H
KOHBCPCHEH yrieBomopomoe. Cuures aMMHaKa #
METaHOa, CHHTE3 ®umepa-Tpomma.
lunpuposanne u ACTHIPHPOBAHKWE OPraHHYECKHX
cocauHeHuit  OkucieHue OpPraHUYecKHuX |
HCOpranu4eckux coeauneHmi. Katamriueckye
lIponeccrl B HedrenepepadoTke. IIpombitennoe
[IPUMEHCHHE  (hepMeHTOB., OKomorugeckuif
Karanms.  Ilpupoxooxpanmsie KaTaJluTHYecKue
TEXHOJITIOTHH,

Pazpadorumk:

Ipodeccop-koncynsrant Kadeapsl
husraeckoit u KoM THON XUMHH

MOUEHT Kabenpsi

r3uyeckoit u koiwToNTHOM XHMHHA

H. 0. 3aBeayiomero Kadeapoii
busHgecKoii 1 KoLTOHTHOI XHMHH

IO.M. Cepog

L™ T.@. [llermxko

T.®. I1lemko
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Daxyavmem Puzuro

-Mamemamuyueckux u ECHIECHI6eHHDIX HAYK

AHHOTAIMSA YYEBHOTI JAUCHUATIIMHBI

04.04.01 «XHUMW STy, cne

Obpazosarteasnas nporpaMmma

NHaTH3aH A KCDVHHHMCHTEUIbHaH H NpUHKIaHas XHMHS»

E‘IaHMEHOBQHHE AHCHHIIHHB

I

[eTeporennsiii karamms

O61ém auctmmmue

3 3E (108 uac.)
Kparkoe conep:xanne AHCHHNIHHbI ‘

Hazpanne Pasaeos (Tem) au

|

CIHILIHHEI

Kparkoe conepsxanne Pasjenos (rem)
AHCUHTIIAHBL:

Ha II0BEPXHOCTH

KHHGTHK& H MeXaHHu3Mm 3nemeH'rap1-1mx dAKTOB

Teopus  aGcomorunix CKOpocTeH  u ;I
TIPUMEHCHUE K KaTanusy. MeToxsl uecienosanms
nepeHoca SHEPruu B JNIEMEHTaPHOM
KaTaTuTHIeCKOM akte, QOMen SHEpruen npu
B3aUMOJICHCTBMH  rasa ¢ MTOBEPXHOCTBIO,
llpekypcop u TIOBEpXHOCTHAS  nuddyzus.
DeKTpoHHas TEOpHsI Karamusa Ha
nonynpoBoanukax.  Ilenmbre Sbhdexrsr g
kartamise. ®a3oBble npeBpaienns s KaTajamse u
CTPYKTYPa OBEPXHOCTH.

Karaju3aropos

[Ipuroronnerne " Gyskunonnposanne

OcHoBHBIE  TpeGopamms IIPOMBIIIICHHBIM
Kataisaropam. Mero s IPHTOTOBJICHHS
Katanusatopos. Casizb (hopmsi i pasMepa rpauyin
Karanusatopa ¢ KaTalUTHYecKko AKTHBHOCTBIO,
Hesaktupais Katam3aropos

Kucnorro-ocHoBHOI KaTamms

Karamms COCJIMHEHUAM
METaJLJIOR

TePEXOIHEIX

OKHCIICHHe

Kucrnorsr u ocnopamus, Metomn OIpeNeIeH s
KHCJIIOTHBIX M OCHOBHBIX UEHTPOB  Ha
MTOBEPXHOCTH, Kucnoruee H OCHOBHBIE
KaTaau3aToOPel U UX aKTHBHBIE UCHTPBL. [leomuTer
H JIpyTHe MOJICKYNAPHBIC CHTA. CBepXKHCHIOTEl 1
CBEPXOCHOBanHsA.  Jleruaparamus CIUPTOB.
IIpeBpamieHus Meranona g YTJI€BOIOPO1bI.

CBa3s  crpoenus KOMILIEKCOB  IIepexomHbIx
METAIIOB ¢ KaTaIuTHYeCKO 8KTHBHOCTBID M
CCIIEKTHBHOCTBIO, Ilpumenenne TEOPHH
KpHCTallIn4eckoro mons g TCOPUH  moJIg
JHIaHI0OB K SIBICHHSM aacopbuuu u kartanusa,
Peaknmu ¢ YHaCTHEM  KOOPIHHHPOBAHHOI'O
MOHOOKCHIIA YTIepoa.

Karanus ma OKCHIaX M  KaTalMTHYeCKOe

Obmme  xapaxtepmcrmku KaTalluTHYECKOTro
OKHCNeHHA.  OcobeHHocTH KaTalTHTHYECKOTO
OKHCJIEHHS, AKTHBaLUs KHCIIOpoJia Ha
[HOBEPXHOCTH OKCH/THBIX KaTaau3aTopos
okucnennsd. [Tapumaneroe u Lybokoe okucnenue
YIII€BOOPOHOB, Katanuruueckas  ounerxa
OTXOMSIIUX ra3on J




Karanus Ha MeTanmnax c y4qactuem BOOOpO1a.

L

IKCIIepHMEHTANIBHBIE METOIbI
MOBEPXHOCTH  [EPEXOJHBIX

aucopOIMM  MOJIEKYT Ha wHeil,
KaTAMATHICCKHE PeaKiuy, ¢ Y4acTHEM BOJIOpOIa,

H3YYEHHS
METaIIOB
Ipocretimmue

"

N

Ha MePEXOJHBIX MeTallax, CIUiaBaXx o Ha
HaHECEHHBIX MeTaJLIax,

Paspa6orun:

podeccop-KoHCyIbTanT %

Kagenps! pusmdeckoit u KOJUTOMTHOH XUMHH o — FO.M. Cepos

H.o. 3aBexyrmero Kadepoii

(usugeckoii u kowtonIHOl XHUMHH G%%g ; T.®. Illemko
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AHHOTAIIAS YYEBHOM JUCLAILIMHBI

ObpasoBaresnsHas nporpamma
04.04.01 «XHUMM Ay, cienmati3amms «DyHIaMEHTANbHAS W IPUKIATHAS XUMHSD

HaumenoBanue ucHHIHALI

Aocopbouun

O0bEM AUCIHILTHHBI

3 3F (108 uac.)

Kparkoe conepxkanne IHCUHNIHEE

Ha3ssanue paznenos (Tem)
AHCUHITHHBI

Kparkoe conep:kanue pasgeios (TeM) qHCHHILIMALL

OcuHoBHBIE NOHATHS.
Tepmoaunamuka, agcopbuuun

Onpenenenne OCHOBHBIX TIOHATHIA,
Tepmomunamuka ancopbuun. Meton 'u66¢a. BeiBog u
aHIU3 H30TepMbl  ajcopbuun. JIByXKOMIIOHEHTHbIE
CHCTEMBEI. [TIAB. Usmenenns HHTErpaIbHEIX
TEpMOJMHAMHYECKHX  ynknumii. HWuHrerpambHas n
CPeHEMONBHAA  TEIUIOTHl  aAcOopOUuH,  SHTpomHs
ancopbumn. Msmenenns auddepeHnManbHEX MOTBHBIX
BeMYKH. M3ocTepuyeckas Temnora ajcopbuum.

Koncranra aicOpOIIMOHHOrO pPaBHOBECHA.
Ypasuenue I'enpu. IIpencrasnenme HHTErpabHBIX U
auhGepeHIHaNbHbIX  TEPMOTHHAMHYECKUX — RETHUHH
4yepes koHcrtaHTy I'eHpu. Meton Turona-Jlonarkuna-
Bepuosa. AHamuz ¢yHmaMeHTaILHOTO YPaBHEHHS.
Unterpaneaeie u auddepennpansabe TemIoTs #
SHTPOIHH aCOPOIHH.

YPaBHellHﬂ COCTOHHMA ABYXMEPHOI'O
raza

Mozensnoe  TepMoaMHAMHYECKOES  omucaHHe
ancopbuun. VpaBHeHHE COCTOSIHMS IBYXMEPHOTO
M/ealbHOrO rasa. YpaBHeHnue Qonbmepa. VpaBHeHmHe
COCTOsIHMS.  IByXMEpPHOTO rasa Bau-nep-paansca,
KpHTHYCCKHE mapaMeTpbl. KoHcTaHTBI JIBYMEpHOTO
ypasHenus Bau-inep-saanbca.

YpasHenus n3orepm aacopGuuu

Ypasrenns usorepm ancopOimu: He-bypa, Xumna
— [le-Bypa. Amnamus ypasmenus Xmuia — Je-bypa.
Kputepun  cooTercTBHsT  MOmEnBHBIX H30TEPM
agcopbiuu, IKCIEPHMEHTAIBHBIM HA30TEpMaM.
Ajicopbums M3 MHAKAX PacTBOPOB Ha MOBEPXHOCTH
TBEPABIX  azncopOeHToB. Mojens ¢1os KOHEYHOi
TOJNIHHEL Cra3p BeIHYHHEI ancopOuuH c
K03 duIMeHTaME pacIIpe/ieIeH s KOMITOHEHTOB.

AncopOuHOHHDBIE CHJIBI

AncopOUHOHHBIE CHIlbl ((bH3HYecKas H,HCOPGHHH).—'
DneKTpoHeHTpaibHas cHeTeMa 3apsioB. JunonsHe u
KBa/JIpyMIONbHBIA MOMEHTEL [loTeHrnuannaas SHEpPryus
NPATAKEHHA  AHNONS H WoHA.  |loTeHmman
B3aUMOJCHCTBHS  JABYX JWmoNiedl. MuaykinuoHHbIC
B3aMMO/IEHCTBHs.  JlMcriepcHoHHOe B3aUMOJICHCTBHE |




JABYX aroMoB Bojopoma. Dopmyna Jlowmons s
NOTCHOUANLHON  JHEPrU¥  B3aUMOIEHCTBHUSA JBYX
MOJIEKYII. MopensHbie H30TEPMBI IapHBIX
B3aUMO,IEHCTBHIL MOJIEKYIT. AJICOpOITHOHHBI
NOTCHLMAN, €ro BBIPAKCHHE 4Yepe3 pelICTOYHEBIE
CyMMBL, pubinkenue Jlonmona.

Monekyasipao-cTaTHcTHYECKOE
onucaHue aacopoumu

Wneanvueiii  ancopbrmoHHbii  c10i. Dopmyna
Operkens. VyeT BHYTPUMONCKYISPHBIX —CTereHeif
CBOOOIEL. CraTtucTHYCCKHE pacdeT YHTPOITHH
aJICOPOLIHOBHOIO CIIOA: MOMBHKHBIE M HE MOIBHKHBIE
cimod.  Bosibiioe — kaHOHHYeckoe — pacripejieneHwe.
Pemrerounsie  Mogemu.  Vpaemenwe Jbarmiopa.
lomamonexynapnas apcopbums. Ypasrenue BOT B
PeLIETOYHOU MOJIETTH. Moyens BHPHAILHBIX
pasnoxeHui. BupuaibHoe ypaBHEHHE H30TEPMEI
aJIcopO1LIHH. Ancopbums Ha HEOTHOPOAHOM
IIOBEPXHOCTH, €€ CTATHCTUYCCKHM aHAIN3,

IopucTeie agcopbenTni

[Topucreie aJIcCOpOEHTEI. MukponopucTeie
ajcopOenTsl, HEOMHTH. Me3omopHcThie a/JICOPOCHTBI.
Kanunnspras xonzgeHcaims. YpaBuenne Towmricona:
pacupencieHHe mop mo paauycaM. CTaTHcTHYecKoe
OIIHCAHKE a/ICOPOIUH LIEOTHTAMH.

Pazpaborank:

JIOUEHT Kadeaprr
(prsHyecKoi ¥ KOWIONIHON XiuMun

H. 0. 3aBenyromero xadeapoii
bmHYecKol B KOIOAIHONH XUMHUH

W.I'. Bpaturkosa




Pedepanvroe cocydapemeentoe asmonomnoe obpasoeamenvhoe yupescoenue
8vicuie2o obpaszosanus « Poccuiickuil YHueepcumem opyicbwi HapoOoe»

(Dakyﬂbmem qbusmeo—mamemamu HeCKUX U eCHIecCmeerHHbIX HAYK

AHHOTAUMA YYEBHOM U CIATLIAHLI

ObpasosateabHasn nporpamMmma
04.04.01 «XUMMUSI», cneunanusanus «DyHIaMenTansHag u OPUKTATHAS XHUMHIY

Haumenosanue qncnuninus

Hanoxumus

O0BéM nHCHHMIHADI

3 3E (108 uac.)

Kparkoe coxeprxa

HHE OHCIHITIHHbI

HasBauue pazgenos

Kparkoe coxepsxanue pasnenon

JHCIHHMIIMHBI:
= I Bexa. Uc ec
TepMoaHHaMuKa HAHOUACTHI (HY) Hanoxmmusi — nayka XXI peka. U TOpHYECKHE
[OPEITOCHUIKH. Knaccudukanuu
HaHOpasMepHBIX  cucTeM. HanowacTumel u

knactepbl. OcoOSHHOCTH CBOMCTB. [Ipo6nema
CTalM/M3alMl  YIBTPAManblX — YacTHH  m
Knacrepos. Maruyeckue umcna. Pasmepbie

s exToL

Duzuueckue u XUMHYECKHE METO0/bI
0JIy9eHHSI HAHOPAZMEPHBIX CHETeM

CuHressl HaHOWacTHIl
Cunres B
BOCCTaHOBJIEHHA,
XUMHYECKOI0
KPHOXHMHYECKHH,
COHOXUMHYECKHUH "
CHHTE3BI. Baxyymuoe HCIIapeHue,
BIIEKTPHYECKHI B3DEIB, HOHHAasA
OoMmbapauposka, HU3KOTEMIIEpATYpHAs T1/1a3Ma.
Tepmonus BELICCTB-TIpeKypcopoB  (CVD-
[POIIECC) — pas3/ioKeHHe KapGOHIIOB MeTAILIOB.
«30/b-TeNnD) METO/I. CuHTesn! B
MHKDPO3MYJIbCHIX U MHIIEIIAX.

GCHH3Y» H «CBEPXY».
peakiusx XHMHYECKOTO
(oto- w  panmanmonHo-

BOCCTaHOBJIEHHS,
JNEKTPOXUMUYECKHIA,
MEXaHOXHUMHUYECKHI

Metoxsr nccnenosanns crpoenus u csoiicrn
HAHOYACTHII

Ontuueckue cpotictea HU: BJICKTPOHHBIE
CIIEKTPBI IIOTJIOIIEHNA KJIaCTEPOB H HaHOYACTHIL
MeTannos. Knactepusie peakumm uw  mozens
Mapkyca.  Dnekrpuueckme u MAarHUTHEIE
CBOWCTRA. Huarnoctuka MeTOaaMu
JIICKTPOHHOH, TYHHEJIBHOM M aTOMHO-CHIIOBOH
MHKDPOCKOIHH. CrnekTpockormmms
KOMOMHAIMOHHOrO  paccesHus, Hudpakims
AJIEKTPOHOB. PeHTrenoscikast CIIEKTPOCKOIIHS,

JlokanbHOCTE KAk mpumHIwMM MOpPQOIOTHYeCKOiT
XapaKTePHCTHKH. DnemeHTHI aHajiuza
MAJIOaTOMHBIX CHCTEM METOJaMH KBAaHTOBOIL
XHUMHH. IBymepHEIe CTPYKTYPHI.
[onmumepcrazannre HY.




Peakumonnas cnoco6nocts KJIACTEPOB U
HAHOYACTHIL

Bsanmoneiictaue HAHOYACTHI[ c
MAKPOMOJIEKY/IaMH H TIOJHMEPHBIME CpPE/IaMH.
Ancopbrus MOJIHMEPOB. Crabunmusanus
HOJIMSICKTPOJIMTAME W OMuMepHbIMH [TAB,
Karamms  mamowactunamu. Harmopeaxrop.
I'eTepodhasmsie kimacTeps oL,

HMpukaagnas panoxavus

Yraepoansie KJlacTepsl I'paden.
YriepoiHeie HAaHOTPYOku. Dymtepensr u
Gyepurer. Croco6rt HOJTYyYeHHS.

Hanonoprcreie  meoprammueckue MarepHaiel,
Karanusaropsr  u COpOEHTEI Ha  ocHOBe
YABTPAMCTIEPCHBIX  BEINECTB,  cHeuMduUKa
GysKRUHOHHPOBaHHSL, CEJIEKTHBHOCTb.
AZICOPOUMOHHBIE M KATATHTHYECKHE CBO¥icTBa
HAaHOYACTHII ~ METAlJIOB, HAHECEHHBIX  Ha
HOIOXKKH, - y/IBbTPAIHCIEPCHBIX MOPOIIKOR K
301¢H. O630p nayunvix uceredosanuii Kagedpwr
pusueckoil u KoILIOUONOT Xumuy

MarauTHble Marepuanel, suelixn NAMSTH,
Cencopel, HanmoJHHTE M miactMace. HPY g
COCTaBC HAHOKOMIIO3HTOB M  HAHOOIOYHEIX
Marepraios. Hcnons3oBanue HaHouacTmi B
Meunuse. Haropasmeproe cepebpo H 3071070 1
HX cruiaBoB. Biaumoeiictare OHOmOIMMEPOB 1
MHUKPOOPTaHH3MOB €  30/MH  METALIOB.
buocopbuus U CeJIEeKTHBHAs
METAIOMHILHOCTE. Buorexnomornu.
Hanouactuuer kax nmomoranter u MHUTPaHTEL B
OKpY»Kaiolle cpeje.

| Kougepenuns

[IpesenTanus u obeyxnenne JIOKNazos. |

PazpaGoruniu:

npodeccop kadeapsr
(u3rgecKol B KOMTOMIHON XHMUK

H. o. 3aBenyromero Kadeapoii
(uzHYecKol 0 KoATOHAHOI XHMEH

M e
i H.H. Muxanenko

T.®. Illemxo



Pedepansvroe zocydapemeennoe aemonomuoe obpazoeamenvhoe yupesicoenue
ebicuieco obpazosanus « Poccutickui YHueepcumem opysuc6ul HapoOoey

Daxyrsmem usuko-mamemamuseckux u eCHEeCMEEeHHbIX HaYK

AHHOTAIIUS YYEBHOM JIUCLATLIAHDI

Obpaszosaren

bHasi Iporpamma

04.04.01 «XVMUHA». clicnnanusaums «PyHraMeHTanbpHas ¥ IPUKTATHAS XAMHSY

HanveHoBanne qucnuninub

@Hl]li'-IECKHe METOAbI HCC/IEOBAHHSA H MX
NPHMCHEHHA B KATAJIH3E

O0béM THCHHIIHEDB]

4 3E (144 uac.)

Kparkoe conepskanme gucuuminns:

Hazsanue pazaenos (tem) ameummanme:

Kpartkoe conepmxanue pa3aenos (Tem)
AHCHUILIHHBI:

Obmas xapakrepucruka n Kiaaccupuranusn
Ppusnuecknx meronoB necrenoBanusn

Ofmas xapakrepuctuka u Kiaccupukanms
(hu3nyecKHX MeTONOB HecneNoBaAHHS. Ipamast u
OOpaTHas 3ajaun, XapaKkTEPHCTHUCCKOE BpeMs
MeTo/0B. BosmoxHOCTH (usmyeckux meronos
H 00J1aCTH X NpHMEHeHus.

Penrr CHOCEKTPAJNLHLIE MeETOoAbl aAHAJ H34
KATATHTHYECKHX CHCTEM

Onpenenenns kpucramnyeckoi u IMEKTPOHHO#
CTPYKTYDEI, COCTOSIHHS MOBEPXHOCTH
KaTAIMTHYCCKUX HAHOCHCTEM [0 M TOCHe
Karanusa. Brmsmme cocraBa  mosepxmocTH
KaTaIu3aTOPOB Ha XapaKTep IMPOTEKAIOIHX Ha
HEH mporeccos. |

ATOMHO-a1cOpOIHONHBIE METOIbI
HCCJIEeI0OBAHUSA XHMHYECKOTro cocraBa
KaTaJIH3aTOpOB

Paccmarpuparores TEOPETHYCCKHE H
[IPaKTHYECKHE OCHOBBI aTOMHO-
abcopOUHOHHOrO MeToxa aHaJlM3a, OCHOBHLIE
Y3IIbl aTOMHO-a0COPOLUHOHHBIX CIEKTPOMETPOB,
B TOM  49HCIC  HCTOYHHKH  M3/yuYcHHS,
4TOMHM3ATOpPbI U JIP., THIIbl MEUIAFOIIMAX BIHSHUI
M CmocoObl  MX  YCTPaHEHHs, OCHOBHbIE
MCTO/IMYICCKHE  TOAXOABL K AaHAIHTHYECKOMY
OHUPEICICHHIO 3ICMEHTOB B  PasHOOOpPa3sHBIX
o0bexTax KaTaTATUYECKHX CHCTEM é
HCTIONIB30BaHHEM IJIaMEHHBIX H
JICKTPOTCPMHYCCKHX CIIOCODOB aTOMH3aIuy,
METPOJIOTHYECKHE XapaKTePHCTHKH METO/Ia.

Ilpumenenne meronor UK, VO n BUIHMOKH
COEKTPOCKONHH B M3YYEHHH AXCOPOLHOHHO-
KaTAIMTHYECKHX CHCTeM

Knaccupmranus u  ornecenne 3JIEKTPOHHBIX
HCPEXOJI0B U COOTBETCTBYIOINHX MOJIOC B YD ¢
BHIIHMBIX criekTpax. IIpuMenenue snekrponnsix
CreKTpoB. [Ipumenenue Meromos UK u Vd
CICKTPOCKOIIMM B aHalM3e, MCCAENOBAHUN
PaBHOBECH#H W KUHETHUKH peakiiHii. [IpumereHNE
merogoB MK, YO u pumnumoii CIIEKTPOCKOITHH B
H3Y9eHHH ancopOIHOHHO-KATATHTHYECKUX
CHCTEM.




Macc-cnekTpomerpus  u
METOIBI B KaTajanse

Pe30HaAHCHbIE

Macc-cnexrpomeTpr, MacC-CIeKTp,
HNPUHIKIEL  paboTEI Macc-CIeKTPOMETPOB U
BOSMOXHOCTH MX npuMmeHeHus. Onpenenenue
CTPYKTYPBI MOICKYJIbI [I0 XMMHUYECKUM CIIBUTaM
W CHHH-CIHHOBBIM PACINEIUICHHAM B CNEKTpax
SIMP. CrpykTypa CIIEKTPOB I1P.
JudpakuHOHHble METOMBI, HX OCOGEHHOCTH H
BOSMOXHOCTH 7I7Isl M3YYCHUS CHCTEM ajcopbat-
azacopOeHT.

Onpenesenns TOBEPXHOCTH
ajacopouun cnenupHIECKHX
cnennduyecknx abeopbvaron

METOJ0M

He

Omnpenenenns ITOBEPXHOCTH METOOM
ancopomnuu cHenuduIecKux H He
cnenuduyeckux  abeopbaros. Onpenenenne
YZACJIbHOM NMOBEPXHOCTH, PACTIPEeIeHHS 1op 110

PasMepaM, a Tak ke opmbl u o6bema Top.

PaspaGorynk:

CTapIIKii IperioaaBaTess Kadeapsl
(hu3myeckoii u KOJUTOHTHOM XUMHH

H. o. 3aBexyromero kadeapoi
usHyecKkolt B KOLTOHAHOH XHMHH

HcnonpsoBanms  pasimmunsix OOIXOJ0B B
KaueCTBEHHOM, CTPYKTYPHOM "
KOJIMYeCTBEHHBIX aHaIn3ax nop
KaTAIUTHICCKUX CHCTEM. DKCIIEPUMEHTATbHbIE
METOBI OllpeJieneHust KHCIIOTHOCTH
HIOBEPXHOCTH.
E.B. Mapxkoza
e i
A tlS T.®. lemxko




Pedepanvroe 20CY0apemeenoe asmoHomHoe obpazosamenvroe Yupesicoenue
svicuieco obpazosanus « Poccutickuil YHUBEpCUmem opyocbel Hapoodoey

Daxyrvmem Qusuxo-mamemamuuecxu U ecmecmeennbIX HayK

AHHOTAIIMS YUEBHOM TN CLUTLINHBI

Obpazopareasnas nporpaMma
04.04.01 «XUMUSy. cnemranuzauns «Pyngamenransyas u OPUKTIATHAL XHMUSY

HaumeHoranue JUCHHILTHHBI

Kuneruka ITEMEHTAPHBIX peaKnuii

O6bém qucuHILIHADBI

4 3E (144 4ac.)

Kparkoe cogepxanue JHCIHIIIMHEI

Haspanue pasnenos (tem) aucunminme

Kparkoe conep:xanne pazaenos (Tem)
AHCHMIIHHBI;

PopmaibHAS KHHETHKA

Beenenne. Onpenenenne OCHOBHBIX TIOHSITHIA.
QopmanbHas  KuHeTHKa MPOCThIX  peakIuii,
Monomonekynapusre, OumonexynapHse,
[oCIe0BaTeNbHbIe MOHOMOJIEKYJISIPHEIe
peakuuu. Kunetuka ciioxuex peaxmui, Meton
CTallHOHAPHBIX KOHLEHTpAIHi.

Teopus cronknosenuii

OneMenTapHas TEOPHS CTOJIKHOBEHHIA.
Creprueckuit haxTop, ero (mmueckuit cMpicr.
OcHoBBI  0Omeii TCOPHH  CTOJIKHOBEHHIA,
[ToBepxHOCTE NOTEHIHATIEHOM 9HEpPruu.
KBanropo-xumuueckne meromss pacyera 3Toro
napametpa.  Ilpasuna  samperos Byasopra-
Xo¢dpmana n Burnepa-Burmepa.

Teopus akTuBupoBannore kommiexca

Teopus aktuBmpoBanHOrO KOMIUIEKCA, BHLIBOJ
OCHOBHOTO  ypaBHEeHHA. TepMoamHaMHYecKas
Gopma Teopuu AKTHBHPOBAHHOIO KOMILIEKCA.

[Ipumenenue TCOpPHH 4KTHBHPOBAHHOT'O
KOMILIeKCca K MOHOMOJEKYJISIPHEIM,
OuMoeKynspHEM 58 TPHMOJICKYIAPHBIM
peakuusm,

Mounomonexynsipusie peaxunu Mounomonekynsaprbie peaxiuH. Teopus

Jluanemana. Teopus XuHmensBya. Teopus
Kaccens, Paiica, Pamcnieprepa (KPP). Teopus
Cneiitepa.  CoBpemennas TEOPHUS Psiica-
Pamcneprepa-Kaccem-Mapxyca (PPKM).

Peaxnun B pacreopax

Peakuun B pacteopax.  Tumbr  peakrumii,
IPHMEHEHHe TEOPHH CTOJIKHOBEHHH,
[Ipumenenue TEOPHH AKTHBUPOBAHHOTO
Kommnekca. Knerounsit sddext. IMeppmumpii
coneBol 3¢ dext. Bropuunsii coneoii addexr.
Biusune pactBopurens ua CKOPOCTDH peakliuy.

DoToxuMHYeCKHe peakun

POTOXHMHYECKHE Peakiuu, 3aKOHD] hoToxumum.
[IepBrunble (poroxumuueckue TIPOLIECCHI.
Broprausie mpoueccr npu  HoToOXMMHYECKHX
peakiuax. Tuner Goroxmmudeckux peaxiymi.

_—




Peakunn B razoBeix paspsigax

Kuneruxa peaxnnii s MEKTPHICCKUX Ta30BbIX |
paspanax. VYpasuenne Bacmibesa, Ko6o3esa,
Epémnna nns peakiuii B rasospix paspsiiax.

Henubie peaxmun

HepasseTsiiennbie nennbie peaximy. Peaxuuu
3apOXKICHUSA HEIIN. Tepmuueckoe,
hoToxumudeckoe, xummueckoe HHULMHUPOBAHHKE,
CTaM! TETEPOr¢HHOTO 3apoXkKJEHHS. Peakiuu
Hpono/kenns nenu. Peakuum oOpbBa nenw.
Jlunciinbii W KBagpATHYHEIA OOpBIB ey,
Ksasucraunonapuoe npubkenue.  |lennsie
PEAKIIHA € BBIPDOXKACHHBIM  pa3BETBICHHEM.
PasBeTsnennrie nenmvle peaxiuu., Kputnueckne
ABICHHA B XMMHYECKOH KHHeTHKe. Peakims

pa3BeTBICHHS HCTIEH. Homycranmonapuoe
npubmmxenne. Hwkuuit n BEPXHHIH Mpeness
CaMOBOCILIAMEHEHUS. IMonyoctpos

camoBocmamMeHeHus. TemioBoi B3pes.

Pazpaborunx:

AOLEHT Kadeaphl
usmgeckoil 1 KOMIOHIHOMN XMuu

H. o. 3aBenyromero kadeapoi
duzHIecKoii n KoNIOHAHONH XHMHK

e
12, T.®. Ilemxo
777/ ﬁc’g - T.®D. lllemxo



Pedepanvroe zocydapemeennoe aemonomuoe obpazosamensroe yupexcierue
8vicule2o obpazosanus « Poccutickuii YHusepcumem opysicovl Hapoooe»

Daxynremem Puzuko-mamemamuneckux u €CHIECMBEHHbIX HAYK

AHHOTAIUA YYEBHON JUCLHUATLIMHbI

ObpazoBarensuan nporpamMmma
04.04.01 «XUMMUS». cienma TH3a1us « DVHIAMEHTATEHAS ¥ IPHKITIATHAS XHMUI»

HaumeHnoBanme AMCHHILIHHBI

QHEKTPOXHMH‘ICCKHE METOJALI HCCJIEI0BAHU

O0béM THCHHILIMHET

3 3E (108 ugac.)

Kpanme CoaepRaHNe THCHHIIIHHLI

HasBanme pazgenon (TeM) TMCHUILTHHEI

Kparkoe coxepxanne paspenon (Tem)
AHCUHILIHHBI:

TEOpETH‘IECKl{e OCHOBBI JJIEKTPOXHMHYECKHX
METOAOB HCCHAEA0BAHHA

OcHoBHEIE pasiensl COBpPEMEHHO#
JMEKTPOXUMHH.  OCHOBHBIE  3JIEKTpHYECKUE
apaMeTphbl, B3aUMOCBA3L MEXAY HHMH W
AHATUTUYECKHUM CHTHAJIOM.

DJNEKTPOXUMHYECKAs 11e1b, [lepenanpsokenue.
[ongpusauus u  Buw HOIAPH3YIONAX
HanpsokeHuH. Kinaccudukarnuu Metonos.

HOTEH!IHOMGTPH‘{GCRHB METOoabI

[MoTermmomeTpraeckue METOJIBI, Ux
KJIaccH(pHKarms. [Totenunomerpus B
OTCYICTBHE TOKa H IIPH KOHTPOJIHPYEMOM
NOCTOsAHHOM ToKe. IIpsiMast moreHumomerpus -
pH-Metpus u wonomerpus. UonocenekTupmpie
SJEKTPOIEL, HX KIaccHpHKaIHs,
[Morennmomerpuueckoe THTPOBaHHE.
IIpumenenne TOTEHIIHOMETPHYECKHX METO,IOB.

BOJ‘[]:TEIMHBPOM&T[JH‘ICCRHC MCTO/IbI

Kpupeie  nonspmzaumn. Obpatumele  u
HeoOparuMele JJEKTPOHEIE HPOLECCHL.
AHaNUTHYECKHI CHrHa U IIOMEXH,
Huddysuonnsre, KHHETHYCCKHE H
a[COpOLUOHHbIE  IPOIECCHL. Teopuss wu
NPaKTHYEeCKOE IPUMEHEHHE METOZIOB
BOJILTaMIIEPOMETPHH. [locroguuorokosas,
MEepPEMEHHOTOKOBAS, HHBEPCHOHHAS,

HHK/IM9CCKass  BONMBTaMIIEPOMETPHS. PaspuTHe
ANCKTPOXHMHYECKHX METOJIOB.
ONEeKTPOXHMHYECKHE JaTduKy, JIETEKTOPEl U
YCTPOHCTBA, CEHCOPEL.

PazpaGoryu:

AOLEHT Ka(heIpbl HEOPraHHYECKOH X UMUK

3aBenyrommuii Kadeapoii
HEOPraHu4YecKoi XUMUK

E.K. Kyaremixuna




Dedepanvroe 2ocyoapemeennoe asmonomnoe obpazosamenvrioe yupesxcoenue

sbicuezo obpasosanus « Poccuiiciy

Daryavmem guzuxo

il yHusepcumen Opyarc6vi Hapodoey

~Mamemamuvueckux u ECHIECHIGCHHbIX Hayk

AHHOTAILMSI YYEBHOI JAACHUITLIIUHB]

Obpazosarennnag nporpamma

04.04.01 «XUMHUSly, ¢

Henranyzanms «Pyy JAMCHTATbHAA U IPHKIATHAY XHMHI)

| Hanmenopanne AHCHHILTHHBI
O6bém sucnmnannn

OcHOBBI OHoTeXHOMOr MK
3 3E (108 yac.)

Kparkoe conepia
CUHIVTHHBI

Hassauue pasnenon (Tem) m

HHE THCHHILITHHLI

Kparxoe conepianue pasze.ios (tem)
AHCUHIVIHHBI:

Beenenue.

Od0bexTnI 6uorexﬂonoruqecxnx
HPOH3BOACTB.

brorexnonornueckui oporuece,

[Ipenmer GHOTGXHOJ'IOPHH, HCTOpUS eé
BO3HUKHOBEHUS Kak HaYYHOM JIUCLHILIHHEL
emn u s3apayn OHoTexHOMOrHH, OcHoBHBIe
COBpEMEHHBIE  06nacty NIPAMEHECHHS |
IICPCICKTUBEI GHOTEXHOMOrHYECKHX IIPOLECCOB.

Buonornueckne  arepray Knaccnpuxarusg
PKHBBIX  opraHusmoB.  Crpoenne KJIETKH
Oakrepuii, pacTeHui, rpubor pu KABOTHBIX.
Knaccuduxanms MHKPOOPraHH3MOB 1m0  THITy
HCTOYHUKA OSHEPrum wu yriepoga. Cenexius
01oo6sekTOB, [pnanmne: remnoi HHIKEHEPHH.
Crpoenne JIHK w PHK, OcHoBHas morma
MONCKYIpHOii GHonoruu. I'enernueckni Koz,

Kynsrusuposanme OHOMorMYecknx 06beKTOR.
[Turarenpape cpensl. ®asbl pocra KYIBTYp
MHKPOOpranu3mMoB, Pesxcimp; KYIbTHBHIPOBAHHS,

Hogepxnocrroe H rinyOuHHOE
KYJIbTHBUpOBaHKE.  AspoGel g aHa’poOkL.
[eprommueckoe H HETIPEPBIBHOE
KynmbTuBHpOBaHHe.  Cxemp; OHopeaxTopos.
OcHogHEle STaIkI OHOTEXHOMOTHYeCKHX
Inuxonuz g Opoxenne, Buan Oporkenui,

XMMH3M  mporieccoB.  Crimpropoe Bpomxenne.

bposkenne u OpouabHBIe IpON3BONCTRA,

Henonesoanue JIPO3K
OenkoBoit macckr,

KeH 1S npomsBoncrea
Macnsroxucioe, aleToHo-
OyTunogoe, MOJIO9HOKHCII0€ Gposkente,

Depmentrr B
TPOMBIIIEHHOCTH U GBITOBO

ﬁuo*remonomn,
H XuMumn,

Cohepnr TPUMEHEHHSs bepmenToB B
6HOT€XHOHOI'HH, [POMBIIIIEHHOCTH, GBITORO
XUMUH, MemunuHe. MeTos! BBIICJICHHS W
OYHCTKA  (pepMeHTOB. MeToss onmpesiesieHus
AKTHBHOCTH (bepMenTOB, IIporeassr, JIMaskl,
AMHJIA3B], TITIOKO3HOA3kL. UvMoGHm30BansC
hepmentrr, croco6y; HX  3aKpenjieHus ua

HOCHTEJISX,
IIpenaparkr.

DepMeHTEl  Kak JIEKapCTBEHHbIe




-

Ipoussoacrso OPTAHHYEeCKHX KHCI0T §
yriesomos.
Ilponssoacreo AHTHOMOTHKOB, BakuuH u

FOPMOHOB.

Buorexnonorus g JHEPreTHKEe m oxpaue
OKpyKaromniei cpeasi,

-

PaipaGorunk:

CT. Ipernojasarens kagempsi
OPraHuYecKoi XuMun, K.x.H

3aBenyrommii Kadeapoii
OPraHHYeCKOH XHMUH

BHOTGXHOHOF HYECKOoe TIIPOH3BOACTBO KHCJ'[OT:—|

b

YKCYCHOI, IIPOIMOHOBOH, TIIHOKOHOBOI,
JTMMOHHOH. BuoTexHONMOrHYECcKOE IIPOU3ZBOICTBO
(bpykTo3Horo cupora, NOJHCAXapUI0B
(nexcrpans:, KcauTaH). IlpomsBogcTBO (-
AMHHOKHCIOT.  CpaBHenwue XUMHYECKHX W
MHKPOOHOIOTHYECKIX MeTOI0B, IMpouszsonctro
METHOHHHA, TpHNTO(aHa, IIH3uHa,
[NIyTAMUHOBOH ¥ aciaparnHoBoif KHCJIOT.

AuTHOHOTHKH — BTOPHYHbIE  MeTaboMHTE]
MHKpOo6HOTrO TIPOMCXOKIEHHUSI. Heropus
OTKPBITHA u MEXaHH3M IeUCTBUS
TICHHIMIITHHOR., ®opmuposanme
Pe3HCTEeHTHOCTH, brorexrnonoruueckoe

TPOM3BONCTBO NEHHLMILIHHOB, TeTPAlUKIHHOB
H 1edaniocnopunos. Crpoenne, Guocunres u
MEXaHH3M NeHCTBUS HMHCYnHHA. Hureppepon.
I'opmon pocra COMATOTPOIHH,

buotexnonorus nu SHEpreTHka. Meranogoe
Oposxerne, Xumusnm npouecca. Ilpoussoscrro
Ouorasa. ITepcrniekTupp HCIIOTB30BAHMS HU3IIHY
CNHPTOB " aneroma, HOJIy9EHHBIX
OHOKOHBepcHeii OPI'aHUYECKHX OTXOM0B u
PaCTHTENIBHOTO ChIpbS B  KayecTge TOILTHRA,

Mukpo6ronoruueckoe obeccepuBanme
KaMEHHLIX YIIeH. [Ipumenenne
MHKDOOPTraHH3MOB B He(hTe fo6bIBaOm el

MPOMBINIIEHHOCTH. BuoTexHOMOrUHS 11 OXpaHa
OKpyXaiome#  cpenpr, Muxpoopranuzmpr-
OuonecTpykTopel. Ouncrka HOPOMBILINEHHBIX U
OBITOBEIX  CTOYHEIX BOA.  AspobBubie u
AHa3pobHbIe MeToabl ITpHHUMIHANEHAS cxema
OHHCTHEIX COOpYKeHuU.

H.E. T'onannos

P

JLT. Bockpecenckuii



Dedepanvroe 20cydapcmeenHoe a8moHOMHOE obpasoeamenvroe yupescoerue
6bicuie20 obpazosanus « Poccuiickuil ynusepcumem opyowc6or Hapoooe»

Dakynsmem QuUIUKO-MAMEMAMULECKUX U CTECHECHHBIX HAYK

AHHOTAIHUSI YYEBHOM JUCIHUATIIAHBI

Ob6pa3zoBareasHas mporpamMmma
04.04.01 «XUMMWA», cienmanuzaims «DyHIaMeHTATbHAS ¥ TPAKIATHAS XHMELY

Haunmenopanue qHCHHIIHHBI

TepmoauHaMHKa HepABHOBECHBIX NPOLECCOB

O0BEM IHCHHILTHHLI

3 3E (108 1ac.)

Kpartkoe cogepxanne THCHMILIHHDI

Haspanme pazaenos (Tem) JUCIMINTHHBI

J Kparkoe cogep:kanue pasjieion

AHCHOMIIIHHBI:

Brenenmne

OcHOBHBIE
TEPMOIMHAMMKH.

HOHATHS PaBHOBECHOM
HepaBHOBECHBIC CHCTEMBI:
JIAHEAHBI WM HeNMHEHHBIH cinyyad. Wcropus
PasBUTHA  TCPMOJMHAMMKA  HEPaBHOBECHBIX

IpOIECCOB. THIILI HEPABHOBECHBIX CHCTEM.

IlepBbIi H BTOpOI 3aKOHBI TEPMOAHHAMHUKH

CoxpaHenue Macchl. Coxpanenue
uMnysbca. CoxpaHeHHe TOMHOW  9HEpruw.
[lepBelit 3aKOH TEpPMONMHAMUKH B CIydae
OTCYTCTBHs BHEHMX cwi. Chnydail Hamtuaus
BHEIIHMX CHJ. 3aKOH BO3pACTaHMs SHTPOIHH.

bananc sHTpOnHH.

JInnelinasi HepaBHOBeCHAas TEPMOJAMHAMHKA
DenoMenoI0rHYeCKasn TEPMOJHHAMHKA
HeodpaTHMBIX NpPoLEeccoB

Oaykryanuu U yctoiumBocTh. Termonas,
MEXaHHYECKad W XHMHYCCKasd yCTOMYMBOCTL B
H30IHPOBAHHONK cHCTEME. ITpon3BojicTBO
SHTPONHH B XUMHYEeCKHX peakuusax. Tuddysus.
VeroHunMBOCTE U (IIYKTyallil OCHOBAHHEIE HA
[IPOMU3BOJICTBE YHTPOITHH

HepaBHoBecHbIE
COCTOSHHA.

[TpunIHT

CTalMOHapHbIe

JIOKaTbHOTO  PaBHOBECHS.
JlokaneHoe nmpoussozcTBO 3HTpONUH. [IpuHIHN
Kiopu. Coornomenuss Omnszarepa. IlpuHnmn
MHHHMYMA BO3HHKHOBEHHS (IIPOM3BOJICTBA)
surponuu. Tepmonudysns u sddexr Hrodypa.
Temmonposognocte  w Tepmomuddysus B
CHCTEMaX, TI¢ IPOTEKACT XUMHYECKast peaKihs.

CraTHeTHYECKOe 0b0ocHOBaHHe

HEPaBHOBECHOH TEPMOIMHAMHKH

[TapameTphl cocTOsIHMA W HX (UIYKTYaIHH.
Mukpockonudeckass  06paTHMOCTE.  BriBox
cooTHomeHn# B3auMHOCTH OH3zarepa. ['ayccor
MapKOBCKHMH IIpOLEcC. DHTPOIHA H CIIydaifHbIe
BECIIHYHUHBI.




| Heanueiinas TEPMOHHAMHKA. JBOJIIONHA

Aueiika bBemapa. Peaxuus benoycosa —

HEPaBHOBECHBIX cucTeM. /IHccumaruBmble | JKaboTHICKOTO. XuMuueckue YACEL

CTPYKTYPEI YCTOHYHBOCTS. ATTpaKkTOpBI.
Hetepmunnposannsit xaoc. Momens JloTku —
Bosnetepsr. Mopens Jlopenua.

Konctpyktusras  poms  meobGparmmeix

IIPOLIECCOB. budyprauuu. Hapymenne
XWpANbHOH cumMerpud. IlpumMep npoctoit
peaknuu aBTOKATaAJIN3a. CrpykTypHas
HEYCTOHYHBOCTh B GHOXHMHYECKAs SBOIIOIMS. N

PaspaGorunkn:

npodeccop xadeaps

(Gu3MYeCKO M KOTOMAHON XUMHK

H. 0. 3aBexyomero kageapoii
dbusmyeckoi n KoLIOHIHON XUMUH

A c—

N.A. Muxaneuko

75( //{/f - T.®. [Mlemxo




Dedepanvioe 2ocy0apcmeeHHoe asMOHOMHOe 00pA308ameNbHOe YupeNcoeHlUe
gvicuie2o obpaszosarnus « Poccuiickuil ynueepcumem Opyicovl Hapooose»

Dakynomem QuU3UKO-MAmMeMamudeckux U eCmecmeeHHbsIX HayK

AHHOTAIIMSA YYEBHON TUCHUIIIAHBI

O6pa3oBarejibHasi IporpaMma
04.04.01 « XUMUS», cnennanusanmsg « DyHaaMeHTaIbHas U IPUKIagHAsS XUMHUI»

HaunMeHoBaHHE TUCHHILIHHBI

IIpumenenne I1O B HeopraHUu4ecKOM
JKCIEepHMEHTe

O0BbEM IUCHHIINHBI

2 3E (72 4ac.)

Kpancoe coaepKaHue€ NHCHHUITJIHHbI

Ha3Banue pa3aejioB JTHCHHIIJIHHBI

KpaTKOC coa€epKaHHuE pa3e/IOB JHCHHITIJIHHbI

BBenenue

MHoroo6pazue  COBpeMEHHBIX  METOMOB
(bHU3MKO-XUMHUYECKOTO aHajlu3a U NPOrpaMMHOrO
obecrieuenuss  (II0), ucmonmezyemoro  mis
006paboTKM ¥  MHTEepHpeTalyu MOJYYEHHBIX
JaHHBIX B HeopraHudeckoil xumuu. CranmapTHoe
I10. IlIporpaMMHBIE KOMIUIEKCHI IJI1 aHanu3a
SKCIIEPUMEHTANBHBIX pEe3yNbTaTOB M pacuéra
bHU3UKO-XMMUYECKUX ba3p

nauHbIX (BJ]).

XapaKTepUCTHK.

DU3UKO-XUMHYECKHE METO/bI
COBPEMEHHDBIE

aHaJM3a "
CIIOCOOBI
IKCIMEePUMEHTATbHBIX JaAHHBIX

perucTpanum

Cnoco6s! perucrpanuu cursana B npubopax.
YyBCTBUTENBHOCTD perucTpanuu.
O6paboTka CHUrHaja U €ro anmnapaTHbIH nepecuér

METO0B

B HccienyeMble (GU3WYECKHE BETHYUHBI IS
pa3NUYHBIX METOJOB aHalu3a C IPUMEHEHUEM
crangaptHoro [IO. KamubpoBka mnpubopoB u
BO3MOXXHOCTHU coBpeMeHHoro [10.

MeToabl 06padOTKH IKCIEPHMEHTANBHBIX
JAaHHBIX

CraTucTHUYECKHUM aHAJIN3 SKCIIEPUMEHTAJIBHBIX

3aBHCUMOCTEiA bu3uyeckux  BEIHYUH c
HCIIOJIb30BaHUEM CTaHAApTHOTO 10,
IpOrpaMMHBIX KOMILJIEKCOB U BJI.
MonenupoBanue 7§ anmnpoKcUMaIus
OKCIIEPUMEHTANbHBIX  pe3ynbTaToB.  OleHka
JOCTOBEPHOCTH  TOJYYEHHBIX  JaHHBIX  C
UCIIONB30BAaHUEM  pa3UYHBIX  MoOZeneil U
NpUOIIDKEHUH.

[1O u metonp! 06paboTku MukpodoTorpadumii:
aHanu3 nudposoit potorpadumu.




I'pamaeckoe npeacrasienne pesynraTos
IKCIHePHMEHTOB

O6mue TpeGomamus K
rpaMuecKuX 3aBHCAMOCTEI.

HO nns nocrpoenns 2D u 3D rpaduueckux
n300paKeHuit npu NIPENCTaBICHHH H
HHTCPIIPETANAH PE3yJIbTaTOR.

WUcnonmb3opanme  mBeToBOH  mKamel s
NPEACTABJICHHUA U MHTEPIPETAIIHH PE3YIIBTATOR.

[PEICTaBNCHHIO

Paspaborunk:

AOLCHT Kadenpsl HCOPraHAYECKOi XUMHK

3asenyromnii kadenpoii I/’

HEOPraHH9YeCcKOi XUMHH ]

E.A. ®opransuosa

Pty

B.H. Xpycranes




Dedepanvhoe 20cy0apcmeeHHoe A8MOHOMHOE 0OPA30BAMENLHOE YUPEHCOEHUE
svicuie2o obpazosanus « Poccutickutl ynueepcumem opyacbvl Hapo0oey

(D(myjzbmem ll)u3ul<0-mame./namuuecxux U ecmecmeeHHbIX HayK

AHHOTAIIMS YYEBHOU TUCHUIIJIMHBI

O6pa3oBarteabHasi mporpaMma
04.04.01 «XVUMU Sy, cnennanuzauusa «OyHaaMeHTanbLHAs U IPUKIaIHAS XUMUSY

HanMeHoBaHHSI IMCITUILIHHbI

OcHoBbI AM3aiiHA Je€KaPCTBEHHBIX
IpenapaTroB

O0BEéM IMCUUNIUMHBI

2 3E (72 uyac.)

KpaTKOC CoOaCP>KaHUEC THCHHUIIIHHBI

Ha3BaHue pa3aesioB (TeM) JUCHUIIMHbI

Kparkoe cogepskanue pa3aesioB (Tem)
AUCHMILIHHBI:

Benenue. OcHoOBHbBIE HeJJH H TIIOHATHSA
MeANIMHCKOH XUMHUH.

Buonorpuecks  aKTHBHOE  COEIMHEHHE |
nexapctBo.  APL MenunuHckas u
¢bapmaneBTHyeckas xumus. DapmMakoKHHETHKa
n ¢apmakonuHamuka. ADMET. O6was cxema
CO3JJaHUsl JIeKapcTBa Ha OCHOBE CIUIOIIHOIO
OMOCKpHUHUHTA.

KoMmOuHaTopHbIi  CHHTES.
BuptyanbHblii  OnockpuHHHr. “De  novo”
IM3aiH. ®@parMeHTHO-OpHEHTHPOBAHHBIN
JU3akH.

MumeHu  gedicTBHS  JIeKapCTBEHHBIX

cpencrB. Jlunuaesl. PepMeHThI.

OcHOBHBIE THUOBI OHOMONEKYT W MHIIEHU
neiicteuss  JIC. Jlunuael U OGuomeMOpaHBbI.
CrtpyxTypa Oenka. [Tpoteom. Tuner
B3aUMOJEUCTBHUS O€NOK-JIUTraH .
DepMeHTEI MHIIEHH  JeHCTBUS
Wuruburops! peMeHTOB.

JIC.

IIpuHLIHUObI

JIII.

YMO3PHUTEJBHOI'O Au3aiiHa

BrisBnenue NEPBBIX Ka4eCTBEHHBIX
3aBHCUMOCTEH «CTPYKTypa — OMOAKTUBHOCTEY
(SAR). Tlpunuun nposexkapcts. [IpuHnun
xumuueckod  moaudukauuud.  dapmaxodop.
N3ocrepsr U OHOU30CTEPBHI.
[IpuBunerupoBaHHbIe CTPYKTYPBI.

OMIUpHUYEcKOe NpaBuio JIMMUHCKOroO.

Peuenropbi.

OOmas cxema HeHpOryMOpaabHOH peryJsuuy B
opraHuzMe. MexaHU3M [epejaud HEPBHOIO
umnyneca. [loHsTHe peuenTopa W BHIBI
peuentopoB. ATOHHCTBI, YaCTUYHBbIE arOHUCTHI
¥ aHTaroHUcThl. [Ipuémel co3nanms aroHUCTOB U
AQHTarOHUCTOB. ALETUIXOJUHOBBIE PELENTOPHI.
['nyramatHble penentopsl. [lpuHuun paboTsl
MeTabOTPONHBIX pelenTopoB. Peuentopsl v-
aMMHOMACISHOH KucnoTel. [odaMHHOBBIE H

aAp€HOPELECIITOPHI.




—

Hykiennosole  kuemorn:

Jeiicteus JIC,

MHINEeHH

Crpyktypa u dyuxuun HYKJICHHOBBIX |
KHCI0T. ['enom, Twumnber B3aumoneticteug JIC ¢
JAHK.  Hurepxansropsr, AJIKInmapyionue
areHTHl, Coenunenns, BEBI3BIBAIOIIHE
dparmenramio JIHK. PHK — mumenn neiicrems
JL

OcHoBBI COBpPEMEHHOTI 0 KOMIII:]OTOPHOI‘O

Anzaiiga JITT

Bupryanemeni ckpumMHT Ha ocHOBe
SHAHUS  CTPOeHHs OHOMHINCHH. Brok-cxema
alropuTMa KOMITBIOTEPHO-3MITHPHYECKOTO
KOHCTPYHIDOBAHHSI ~ HOBBIX  JICKAPCTBEHHBIX
BCINECTB.  JlecKpHITOPEI s BHPTYaIIEHOTO
CkpunuHra. [Toaroroska 6uGmoTex BRIIECTB K
KOMITBIOTEPHOMY CKPHHHHTY. Meroapr
IByxmepHo# (2D) =m TpExmepuoit  (3D)
KOJIMYCCTBEHHOH 3aBHCHMOCTH «CTPOGHHe -
OHOaKTHBHOCTEY B  mu3aiime TIEKapCTBEHHEIX
penaparoB.  KoNMYecTBEHHAA  3aBHCHMOCTD
(CTPOCHHE —  OHOAKTHBHOCTDY (QSAR).
KoMneroteprsie METO/IEI OI[EHKH
B3aumonercrsus JII1 ¢ MUIICHBIO-PEeITOpOM.

PazpaGoruukn:

CT. IPENoIaBaTeNkb Kadeapr

OpPTaHHYECKON XUMHU /7  — ‘<_,/7 I'omanmos H.E.

3aseyrowmii kadempoit
OPTaHHYECKOH XHMHH

> e cpq Bockpecenckuii JIT,

25



Deodepanvroe 20Cy0apCmeeHHOe aBMOHOMHOE 0OPA308AMENbHOE VUPENCOEHUe
gvicuiezo obpazoeanus « Poccuiickuil ynusepcumem Opysacovt Hapoodos

Dakybmem PUIUKO-MaMEMAMUYECKUX U €CIMECMBEHHbIX HAYK

AHHOTALMS YYEBHOM JUCHMTIIIHHBI

O0pa3oBaTesibHasi IpPOrpaMmMa
04.04.01 «XMMW Ay, cuemmanuzamus « OyHravMeHTaIbHas B IPHKIAIHAS XUMHASLY

HaumeHoBaHne JMCIHIIHHBI

CoBpeMeHHBIE 1POOJIeMbI MEHEIKMEHTA B |
XMMHH

2 3E (72 uac.)

’__Oﬁbi'EM JUCHHALTHHBI

KpaTkoe cojepseanne I cuHIITHHBI

Kparkoe coxepkanne pa3aeson (Tem)
JMCHHTLIHHBI

F{parmoe cojiepKaHHe pa3aeioB (TemM)
AUCHUILIANBI

IeMeHThI YKOHOMHYECKHX 3HAHNI

OcHroBbI MHKPOIKOHOMHKH. Cmpoc,
IpeUIOKeHAe, [eHa. DJAaCTHYHOCTH CIpoca H
NPeIIOKEHHsT ¥ BIMSIONHE HA HHUX (aKTOpEL
Odbdextsr  noxoxa W 3aMemieHHs. Teopus
npefeNnbHON TIONEe3HOCTH. bBIO/DKeTHAS JIMHHAL
Kpugsie Oespazinums. DddexTuBHOCTD
pacnpeneneHust pecypcos. Qupma "
Npe T pHHAMATeTb. JKOHOMUKA QupMEl. Busnec-
nnad Gupmbl. [loxazarenn pabotbl. PriHOYHBIE

CTPYKTYpPhI " LIeHo00pa3oBaHHe.
MakpO3KOHOMHKA. CoBOKYTIHBIH crpoc,
COBOKYITHOE IIPEI0KCHHUE.
KonTpoasnas pabora no TEMeE
«MHKPOIKOHOMHKAY,
J1eMeHThI TEOpHH yupasJjieHusl. Ucropus i} IIKOJIBI MEHEIPKMEHTA,
[lenxonornst menenxepa Oprasunsanus. Taner OpraHH3alHOHHBIX

CTpYKTYp. Ycmex  oprammsamud.  Cragun
Pa3BUTHS MW YPOBHH 3pEJIOCTH OPraHH3aIUM.
Buytpennsis cpema opraHusaiii. BHemHss
cpeua B OuzHece. DyHKIMH  yIpaBICHHUS.
ITnanupoBanue. Crazyiongue [IPOLIECChI:
KOMMYHHMKALUH, MOIEIX H METOABI NPHHATHS
peIIeHHH.

Hepapxus norpeGHOCTEH. HckyccTBo
obmenns. @opMHPOBAHHE TIEPBOTO BICYATICHUS
0 IpyroM  d4eiloBeke. PykoBoautens M
nogurHeHHble. MoTuBanug. KoHpmukTel #
CTPECCHI.

Tecrni. «Bul camu», «He codmxoM 1A BEI
arpeccuBHbI?»  Omnpepenenue ko3 duienTa
IICUXOOTHYECKOH COBMECTHMOCTH B KOJLIEKTHBE.
| [Tpu3HAaKu cTPECCOBOTO HATIPSAKEHHSL.




Kommepuecknii kontpaxr

Kommepueckmii KOHTPAKT, €ro myHKTEI H—‘
pUIOKCHUS.  CepTHOHKAT  MPOHCXOM IeHA.
Cepruduxar 6e3onacrocrn. WHKo-TepMEr.

Ipaxruueckan Y9aCTh. [Tocemenue
BeicTaBok B DKCIIOILIEHTPE «XHAMHAA»,
«XHUMaHATUTY U Ip. XUMHYECKOTO npohuns.

Ipesentanns Topapa.

PaspaGoryn:

npogeccop kadeaprr
(husHyecKoi U KOION THOMH XuMHH

H. o. 3aBeayromero Kadeapoii
bhusugeckoii m kKoaTOHIHON XHMAR

Lt
.. Muxanenxo

__57‘%:{;54 - T.®. Illemko



Dedepanvroe eocyoapcmeentoe agmoromHoe obpaszosamensioe yupexcoenue
gbicuiezo obpazosanus « Poccuiicruii yHusepcumem opyachor HapoOoe»

@akyﬂbmem (Dusuka—mameuamuqecxux U eCeCcmeeHHbIX HAYK

AHHOTAIUS YYEBHOM JTACHUILIAHBI

Of6pazoBarensnan nporpamma
04.04.01 «XVMWS5», cienmanuzanus «DyHNaMEeHTaIbHAS W TIPHKIIATHAS XM

HaumeHoBaHMe nTHCHMIIHHBI

TepmoanaﬂuTn'{ecnne METO/JAbI B XHMHH

O0néM qHCHHIIHEBL

2 3E (72 qac.)

Kpa'rlcoe CoaepKaHue THCHHILIMHBI

Haspanue pazienos (Tem) qucuuminnb:

Kparkoe conep:xanne pasnenos (tem)
JAHCHHILTHHBI:

TepmoananuTrHaeckne MeToaLI B XHMEM Tepmuueckne METO/IEI HACCIICI0OBAHUA,
OcHoBw MeTona. OcHOBHBIE
TEPMOAHATHTHYECKUE METOTEL.

Hsmepenne TEMIIEPATYPbI H JOCTHKeHHE Mesxynapoauas [IpaKTHYeCKast

BBICOKHX TeMIepaTyp TeMneparypHas mkana. THIBI TEpMoIap.

Kanu6posxa repmonap. Peneprrie pemectsa.

TepmorpaBumerpuvecknii anams

Tepmoananusatoper.
Tepmorpasumerpuyeckue kpussie (IT u JELT )
KBasumsorepmuueckui.  u  gunammdeckuii

PEXUMBI HAarpeBaHHA.

daddepennuanempiii TePMHYECKHIl aHAJIN3

XuMudeckne u  (H3MYecKue IIPOIIECChI,
COIPOBOKTAIOLIHECS NOIJIONICHUEM 15805
BBIICICHACM  Tenna. BimsHue pasznuympx

(akTopor Ha TemmeparypHsre XapaKTePHCTHKH
TEPMHUYECKHX KPHBBIX,

Tepmomexanngeckuii AHAJIM3, Tepmomexanuueckuis aHa/IH3.
Haphepernnannuas CKAHHDPYIOIAs Inddepennmansrnas CKaHMpyomas
KaJIOpUMETPHSL. KomOnuunpoeanusie KanopHMeTpHs. IIpeumymecrra
MEeTOIbI OTHOBPEMEHHOTO HCIIOIL30BAHMS HECKOIBKIX

METOJIOB TEPMHUYECKOTQ aHATH3a.
Pazpa6orunk:

JOUEHT Kadeapbl HEOPraHHYEeCKOH XUMUA

3aBeayrommii kadenpoit
HEOPTaHWYECKOH XUMUHU

P’/O‘(.(']

M.I. Cadponenko

B.H. Xpycranes




Dedepanvroe zocydapemeennoe asmonomHoe obpazosamensroe yupesicoerue
6viCuUteco obpasosanus « Poccuiiciuil YHUsepcumem opycowl Hapodoe

(Dﬂkyﬂb”tém qbuauxo-mammamuqecmtx u ecmecmeenturx HAyK

AHHOTALIUS YYEBHOM TACHUILTHHBI

Obpazosarensuas nporpamma
04.01 «XHMHW . cucnuanAzanys «PyHIaMeHTaIbHaAS 1 NPHKJTATHAS XM

LHRHMGHOB&HHB AHCUHIIHHBI OcHoBLl Macc-CleKTPOMETPHE ]
O6%ém auenuanannb 2 3E (72 yac.)
Kpatkoe coxepmanme ancmmmmmmn:

Haspaune paznenos (Tem) AECHATIIHHBI Kpatkoe copepxanne pa3ienos (Tem)

AUCHHILIHHBIL}
Mpumuumer  pparmentanun opranmieckux | OCHOBHBIE METONEI MOHH3AIMK H paszenenus
coeTHHEeHHii B YCIOBHSIX HMOHM3AUNM | HOHOB B Macc-cnekTpoMeTpun.  OCHOBHBIE
Jaekrponavu (M) MCXaHU3MBL paspelBa CBA3edl W paciuensenus

OPTraHHYeCKHX COEIUHEHHH B YCIOBHAX Macc-
CICKTPOMCTPHH C HOHM3alMeH 3IeKTpOHaMH,
BOSMOXHLIE ME€PETPYINIMPOBOYHEIE TIPOLIECCHI,
OcnoBuble Macc-ciekTpatsHbie IPaBHITA.

DparMeHTANHSI YrIIeBOOPOAOB B Ycaosusx | XapakTepHble  0cOGEHHOCTH (bparmenTarnun

us AIIKaHOB, AIKCHOB, AlIKHHOB, LUKIIOaJIKaHOB,
4POMAaTHYCCKHX  YIIEBOZIOPOJIOB B  YCIOBHSAX
Macc-CIIeKTpOMeTpUH c HOHU3aIHeH
BIIEKTPOHAMH.

®parmenTanus réreponnkmiecknx | XapaktepHele  0COGeHHOCTH tbparmenTanuu

coeInHeHuii B ycaosusax D a30T-,  KHCIOPOZA- M CepocojepI amux
anmidarudeckmx H apoOMaTHYeCKuX
FETEPONHKINYECKHX COEIHHEeHHUH B YCIIOBHAX
Macc-CHEeKTPOMETPHH c HOHM3aIHeE

DIIEKTPOHAMH, OpTO-3()(heKT.

®parmenTanus TAIOTeHNpON3BOAHLIX B | XapaKTepHBIE  0COGEHHOCTH dparmenTauu
ycaosuax U9 T&IOTCHIIPOM3BOHBIX B YCIOBHAX — Macc-
CHICKTPOMETPHH € MOHH3ANHEH /IeKTPOHAMHL.
DparMeHTaANMA  coeaMHEHmIT ¢ AMHHO- | XapaKTepHble  0COBEHHOCTH dbparmenTanun
rpynmoii B yearosusax D ATH(ATHICCKHX U apoMaTHYeCKHX aMHHOB B
YCTIOBHAX MacC-CIIEKTPOMETPHH C HOHH3aImelf
SNEKTpOHaMu. Hcnons3oBanue nepusarusarmu
JUTS H3YYEHUS] AaMHHOB ¢ oMOIB | X/MC

D®parmentanns COCTMHEeHHIT ¢ | XapakTepusie  ocoGenHOCTH (pparmenTarmu
THAPOKCHIBHOI rpynmoii B yeaosusix HD anmaaruyeckux CIHPTOB M ()EHOIIOB,
AVATKUIIOBBIX, QJIKHII APHUITOBBIX H IHAPHIIOBBIX
3pupoB B ycmoBmsX Macc-CIIEKTPOMETPHH  C
L HOHH3AIHUCH JIEKTPOHAMMU.




DparmenTanus COe/ITHHEHM I c
KapOoKCHIbHOI rpymmoii B yeaosusx U9

XapakTepHsle  0coGeHHOCTH (parmenTanun
KapOOHOBBIX KHCIIOT, AIKHJIOBBIX H APUJIOBEIX
CIIOXHBIX  3(QHPOB, NPOM3BOIHBIX (raneBoii
KHCJIOTEI B YCIOBHAX MAcC-CNEKTPOMETPHH C
HOHHU3aMNMEH IeKTpOHAMH.

DparMeHTANHA COSTMHEHMIT ¢ HEeCKOIL KIMH
GynKnHOHANLHBIME IPpYNNAMH B YCIOBHAX
ud3

XapakTepHble  0coGeHHOCTH bparmenTanHN
AMUHOKHCIIOT M HX TPOH3BOIHEIX B YCIOBHSAX
Macc-CeKTpOMETPHH c HOHH3aIHeH
JIIEKTPOHAMH.

Paspaborumk:

JOUEHT KadepEl OpraHIaecKoil XHMHH

3aBemyromuii kadeapoii
OPTaHUYIECKON XHMUH

P.C. Bopucos

JLI". Bockpecenckuit




Dedepansroe 20¢y0apcmeeHHoe a8MOHOMHOE obpasosamenviioe yupesxicoenue
gbicuie2o obpaszosanua « Poccutickuii ynusepcumem Opyowc6vt Hapoooey

Da K)Jl1bmem ¢H3 UKO-MAMEMAMUYECKUX U eCIEecmEeHHbIX HAYK

AHHOTAIUSA YYEBHON JJUCLHHUILIAHBI

OopazoBareabHasi nporpaMma
04.04.01 «XUMUWSKy. cnenmanu3aus «DyHIaMEHTAILHAS ¥ IPHKJIATHAS XHMHASY

HanMeHoBanme (yCHAILIMHBI

Ilpumenenue xpomamozpaguu ¢ kamanuse

O6BEM AHCIRILIAHE]

2 3E (72 uac.)

Kpaﬂcoe COACpRKaHHE JHCHHILTHHBI

Hassanue pa3aenos (Tem) JuCIHUIAEbI

KpaTkoe conepxanne paznenos (tem)
AHCIHILTHHBI:

OcHoBbI ra3oBoii xpomarorpaduu

Meron rasoeoii  xpomatorpadum, Kak
VHHABEPCATBHBIN METO/1 IS H3YHCHHS
KaTanu3aropoB U KaTaJWTHYECKHUX MPOIIECCOB.
Knaccupuxamuss ~ metonor XpomMarorpapumu.
AnmnaparypHoe ohopmienue nporecca.
Xpomarorpadhuueckne IETEKTOPA.
Hnenmndukauus xommnoseHTOB aHAIIM3UPYEMBIX
cmecell  MeToj BHYTpeHHeH —HopmaTH3amuu.
Meton  abcomorHolt  KammOpoBkn.  Merton
BHYTPEHHETO CTaHaapra. WMty 1bCcHETH
Xpomarorpadugeckuii metoz. Teopuu HaeansHol
THHEHHOH XpoMarorpadun (obrme momoxkenms).
Teopus uneanbrol HenmuHeRHOM XpoMaTorpadun
(o0mme monoKeHus).

Xpomarorpaduueckne MeToAbl H3yUeHHN
MOBEPXHOCTH KATAIH3ATOPOB

Xpomarorpapuueckine METOABI H3YYCHHS
NIOBEPXHOCTH  KaTalu3aToOpoB  (NIPOSBUTETbHbIC
METO/bI, OCHOBAHHBIE HAa UCIIOJIB30BAHUHM METOIa
HICANBPHOH  HenMHeHHOH  Xpomarorpadum).

Omnpenenenne YOCIbHOM TTOBEPXHOCTH
Karanm3atopa. Merox TemioBoi  jecopbum.
Onpenenenne MOJIEKYISIPHOM Macchl

XpoMaTorpaHIeCKUM METOIOM.

H3y4yenne KHHETHKH KATAJIHTHYECKAX
peaknuii

Kuneruka KaTaTHTHYECKUX peaKiuii,
NPOTEKAIONMX B XPOMATOrpadHIeCKuX YCIOBUSIX
(HeoGpathvble peakuHH [EPBOrO MOPSIKA B
YCIOBHSAX HOeabHOH JTUHEHHOH
Xpomatorpapuu). KuHeTWka KaTamATHYECKHX
PpeaKiui, NPOTEKAIONNX B XpOMATOrpabhuueCcKix
yenosusx.( HeoGpaTHMble PEaKIUH N-ro MopsaKa
B YCIOBUAX HJealnbHOM JTHHEHHON
XpoMartorpapum. ). Teopus peaxumit B
Xpomatorpagudeckom  pexume  (oGpaTHMble
peakuuu thna A<=>B+C).

PazpaboTunk:
IIpodeccop-koncynsrant kadenpe
(HM3UYECKOI U KOJUIOUTHON XHMUH
H. 0. 3aBenyromero xadeapoi
PuzHueckoil H KOLIOHAHOH XHMHHA

P i HO.M. Cepor

Hh —  T.D. Ilemxo




Dedepanvroe cocydapcmeenioe asmoHomMHOe obpazosamenvroe yupexcoerue
svicuieeo obpasosanus « Poccuiickuil ynugepcumem Opy2ICcOLL HAPOO0Ey

@ﬂkyﬂ bem qumxo—.uamemama HECKHUX U eCIMeCmeeHHbIx HAYK

AHHOTALMSI YYEBHOU JUCIUILIAHBI

OGpasoBareasHas nporpamma
04.04.01 «XUMU A». cnenmanusanns «DyHIaMeHTAIBHAS | TIPUKIATHAS XHMHS)

HaumeHoBanue AHCHHILIHHBI

Ilpumenenue xpomamozpagpuu 6 kamanuze

O0BEM THCHHTLTHHBI

2 3E (72 gac.)

Kparkoe coaepxanue AMCHMILIHHDBI

Hasgeanue pazienos (tem) qucnunimnb

Kpatkoe coaepxanue paiienos (Tem)
AMCHHILTHHBL:

OcHoBbI razoBoii xpomatorpagun

Meron  raszoBod  xpomarorpadmm,  Kak
YHHBEpPCaIbHbL METOJ TS H3Y4YEeHHd
Karanu3aTopoB H KATAIHTHYECKHX IIPOLECCOB.
Knaccupukanas  meronos  xpomarorpadum.
Anmnapatyphoe oopmeHue nporecca.
Xpomarorpaprueckue NIETEKTOPA.
Upentuhukamuss KOMIOHEHTOB aHAITM3HPYEMBIX
cmeced  Meron BHyTpeHHe# HOpMamH3arvm.
Meron  aGcomorrolt  kanuGporku. Mertos
BHYTPEHHETO cTaHjapTa. WMmnynbcHBIH
xpomatorpapuueckuit Meton. Teopun HieaTbHOM
JMHEHHON Xpomarorpaduu (obIue Mon0%eHus),
Teopus uneansrolt HenuHeHHOM Xpomarorpadun
(obmue monoxenns).

Xpomarorpagugeckne MeToaAbl H3yHeHHs
MOBEPXHOCTH KATAJH3ATOPOB

Xpomatorpauyeckue MeTOIBI H3yUEHHS
IIOBEPXHOCTH  KAaTali3aTOPOB  (IIPOABUTEIBHBIC
METO/IbI, OCHOBAHHBIE HA HCIIOJIB30BAHHH METOIa
HICAILHOH — HeTMHEHHOH  XpoMmatorpadmum).

Omnpenenenne YACIbHOM MOBEPXHOCTH
Katamsatopa. Metox Temnoro# jecopOmmm.
Onpenenenne MOJIEKYISIPHOM Macchl

XpOMaTOrpahHUECKHM METO/IOM.

H3y4yenne KHHETHKH KATATHTHYeCKHX
pearumii

Kunertnka KaTaJMTHYECKHX peaximii,
IPOTEKAIONIUX B XPOMATOrpaQUyeCKuX yCIOBHSIX
(HeoOpaTHMBIE peaKiMH NEpPBOTO TOPSAKA B
YCIIOBUAX HIcaJTLHOK JIHHEHHOH
xpomarorpadun). Kueernka xaraamTHYeCKHX
PEaKIHH, POTEKAIOIHX B XpoMarorpahmyeckux
yCIoBHAX.( HeOOpaTHMBble PEaKIHK N-ro MopaaKa
B YCIIOBUSX HJIea/IbHOR JIHHCHHOM
Xpomarorpaduu.). Teopus peaxuit B
XpoMarorpapuueckoM — pexume  (ob6paTEMbie
peaknuu tHna A<=>B+().

Paspaborunk:
IIpodeccop-koncynbrant xadepoi
GH3HYECKOH B KOJUIOMIHOM XIHMuH
H. 0. 3asenyromero kadepoii
duzHYecKOll H KO/IOHANOH XUMHIH

”7/7//‘— FO.M. Cepos

/7'2;{@; — T.®. lllemxo




