BOIIPOCHI
AJISl NOATOTOBKHY K rOCyJapCTBEHHOMY 3K3aMeHY MO0 CeluaIbHOCTH
04.05.01 «dPyHAaMeHTa/IbHAsA U NPUK/IAAHAA XUMUA»

1. AHa/IMTU4YeCKasa XUMHS

10.

ATOMHO-3MHCCHOHHAsA CHeKTpPOCcKonuA. OCHOBHbIe IMOHATUA MW CYyTb MeTOJa.
JlocTonHcTBa U HefocTaTKU. (Cnocobbl MOJiydeHUs CIEeKTpOB, almnaparypa M
MeTpOoJIOTUYeCKHe XapaKTepUCTUKU. TpaAMLIMOHHbIe TPHeMbl IPOOOIOATOTOBKH NPU
NpoBeJleHUU aHaausa. l[lpuMepbl HCNOJB30BAaHUSA MeTOJAa B aHAJUTHUYECKOH
IpaKTHKEe.

ATOMHO-abcopbLuHOHHasA crnekTpoMeTpusa. OCHOBHble MNOHATUA U CYyTb MeTOJa.
JlocTonHCTBA U HejocTaTKU. CIocoObl aTOMU3aLMY, allllapaTypa U MeTpoJIOTHYecKue
XapaKTepUCTUKU. TpajUIIMOHHble NpHeMbl NPOOGONOATOTOBKM IPU IpPOBeJEeHUU
aHaJsu3a. [IpuMepsl UCII0/Ib30BaHUA METO/Ia B aHAJIMTUYECKOHN TPaKTHKe.

®ayopuMeTpusa. OCHOBHble NOHATHUSA U CyTb MeToJa. JJOCTOMHCTBA U HeJOCTATKH.
CnocoObl MoJiydeHUs CHEKTPOB, annapaTtypa U MeTpOJIOTHUYeCKHe XapaKTepPUCTHUKH.
TpaguuuoHHble NMpHeMbl NMPo6GONOATOTOBKM NpPU NpPOBeJEeHUM aHaau3a. l[Ipumepsl
MCII0JIb30BAaHMSA MeTO/ia B aHAJIMTUYECKOHN PaKTHKe.

Macc-ciektpoMeTpusi. OCHOBHble NOHATUA W CyTb MeToza. JlOCTOMHCTBA U
HesocTaTKU. CHocoObl MMOJIydeHHUS CHEeKTPOB, amnmaparypa M MeTpoJIOTUYecKue
XapaKTepUCTUKU. TpajUIlMOHHble NpHeMbl NPOOGONOATOTOBKM IPU IpPOBeJeHUU
aHaJsn3a. [Ipumepsl UCII0/Ib30BaHUA METO/Ia B aHAJIMTUYECKOM TPaKTHKe.

CnektpodoTtomMepus. OCHOBHble TNOHATUA U CyTb MeToja. JlOCTOMHCTBA U
HesocTaTKU. CHocoObl MMOJIydeHHUS CHeKTPOB, amnmaparypa M MeTpoJIOTUYecKue
XapaKTepUCTUKU. TpajUIlMOHHBble NpHeMbl NPO6GONOATOTOBKM IpPU IpPOBeJeHUU
aHaJsu3a. [IpuMepsl UCII0/Ib30BaHUSA METO/Ia B aHAJIMTUYECKOM TPaKTHKe.

BosbTamnepomeTrpus. OCHOBHble NOHATUA U CYyTh MeToAa. JlOCTOMHCTBA M
HeJoCTaTKU. BapuaHThl MeToZa. AnnmapaTypa U MeTpOJIOTHYeCKHe XapaKTepPUCTUKH.
TpaguuuoHHble NMpHeMbl NPO6GONOATOTOBKM NpPU NpPOBeJEHUM aHaau3a. l[Ipumepsnl
MCII0JIb30BAHUA MeTO/ia B aHAJIMTUYECKOH NIPaKTHKe.

[TorenuomeTpusi. OCHOBHbIE MOHATHSA U CYTh MeToZa. JJoCTOMHCTBA U HEIOCTATKHU.
BapuanTel MeToza. AnmapaTypa M METpPOJIOTUYECKHME  XapaKTEPUCTUKHU.
TpaauunoHHble TpHeEMbl NPOOOMOATOTOBKM MpPU MPOBeAEHUU aHaau3a. [IpuMepsl
VICTIOJIb30BAaHUSA METO/Ia B aHAJIUTUYECKOU IPAKTHKE.

KysionHoMeTpus. OCHOBHbIe MOHSATHUS U CyTh MeToja. JlOCTOMHCTBA U HeAOCTATKH.
BapuanTel MeToja. AmnmapaTypa U4 METpPOJIOTHUYECKHE  XapaKTEePUCTHUKH.
TpaguuuoHHbBIE MpHUEMbl NMPO6GOMOATOTOBKM NpPU NMpPOBeJEHUM aHaiv3a. [Ipumepsl
MCII0JIb30BaHHUS METO/Ia B aHAJIMTUYECKOH MPaKTHKe.

['a3oBass xpomatorpacdus. OCHOBHbIE MOHATHS U CYyTh MeTOoJa. BapuaHTbl MeToJa.
JlocTOMHCTBA U HEAOCTAaTKU. AmNmapaTypa U MeTPOJOTHYECKHe XapaKTEPUCTHUKHU.
TpaguuuoHHbBIE MpHUEMbl NMPO6GOMNOATOTOBKM NpPU NMpPOBeJEHUM aHaiu3a. [Ipumepsl
HCII0JIb30BAHHUS METO/Ia B aHAJIUTHYECKOU MPaKTHKe.

BoicokoadpekTrBHAsA XKUAKOCTHAsA XxpoMaTorpadus. OCHOBHble MOHATHUS U CYThb
MeToza. /JlocTOMHCTBA W  HeJOCTAaTKU. Amnapatrypa M MeTpoJIoTHYecKue
XapaKTepUCTUKU. TpaJuWLIMOHHble NpPUEMBbl MPOOONOJTOTOBKA IPU NpPOBEJEHUU
aHasu3a. [IpruMepsl UCII0/1Ib30BaHMSA METO/|a B aHAJIMTUYECKOH NPaKTHKe.



2. buoopraHuyeckKass XMMus

1.
2.

CTpykTypHas opraHusanus 6eskoB. [I[puHIune! feiicTBUA GepMeHTOB.

XuMHU4ecKun CUHTE3 OJIMT0/1€30KCH- U OJIMTOPHUOOHYKJIEOTH/IOB.

AMugopocOUTHBIM MeTOoHA CO3JaHUS MEXHYKJIEOTHAHOW CBSA3U. ABTOMaTHU3alus
npoliecca CUHTe3a.

3.
4,
5.

MeTo/bl paszesieHUs], OOHApPYKeHHUS U UAeHTUDUKALIMU OUOMOJIUMEDPOB.
MouJieKy/isipHble OCHOBBI TeHETUYECKON MHKEHEPUH.

CoBpeMeHHble MeTO/Jbl aHa/Ju3a NPOCTPAHCTBEHHOW CTPYKTYpbl O€JKOB U

HYKJIEMHOBBIX KHCJIOT U UX B3aHMOAeﬁCTBHH C MaJILIMH MOJIEKYJIaMH.

6.

CTpykTypa W GQYHKLUMHA HYKJEMHOBbIX KHUCJIOT. CoBpeMeHHble NOAXOAbI K

cekBeHupoBaHuw /JIHK u PHK.

7.
8.
9.
10.

Peninkanus u ee perynsnus. KneTo4HbIN UKIIL
buocunTes PHK. Tpanckpunuus u ee perynsuud. CospeBanve PHK.
Tpaucasinusa. CpaBHEHUE MEXaHU3MOB TPAHC/ISLUN Y IPOKAPUOT U 3YKapUOT.

B3aHMOAeﬁCTBHe KJIETOK B MHOT'OKJIETOYHOM OpraHu3Me. MexkaeTo4yHas

KOMMYHHUKaIlUA. CurHaJibHbI€ KaCKa/Jbl

3. BbICOKOMOJIeKy.IIHprIe CoeJNHEHUuA

1.

10.

[loHATHE THOKOCTH, ee CBsA3b C MOJIEKYJSPHOW MacCOM U XHUMUYECKOW MPHUPOJOH
MaKpOMOJIEKY.I.

CuHTe3 IMOJMMEepOB W3 MOHOMEpPOB IO LEeNHOMY MeXaHU3My: KJAacCHPUKaLUA
peaklyi NoJIMMepU3al iy U UX CPAaBHUTEJIbHbIM aHAJIM3 HAa IpUMepe paJUKaJbHOU U
KMBOM aHUOHHOW IMOJMMepu3alUU (TUNBI MOHOMEpPOB W  HHULHATOPOB,
3JIeMeHTapHble DPeaKLMH, 3aBUCMMOCTb CKOPOCTH U CTelleHH INOJMMepHU3alUU OT
KOHI|eHTpallMM  MOHOMepa, HWHHUIMATOpa, TeMIepaTypbl U  MHOJSAPHOCTH
pacTBOpHUTeEA).

CHMHTe3 NOJMMEPOB M3 MOHOMEpPOB IO CTYylleHYaTOMY MeXaHHU3My; NpPUMepPHI
KOH/IeHCAl|MOHHBIX I0JIMMEPOB; CIIOCOOBI PEryJIMpOBaHUs UX MOJIEKYJIIPHOU MacChl.

XuMHYecKue peakliuy N0JMMepPOB: K1acCuPUKaLus U IPUMepBI.

[lonvnMepaHa/soruyHble IpeBpalleHUsA: (aKTOpbl, BJMAKIHME HAa KUHETHUKY
NOJIMMepPaHaJOrMYHbIX peaKkLUi.

AECTPYKLU/IH [MOJIMMEPOB: €ITHAad U IO 3aKOHY CJ1y4dasd.

Tunbl pa3oBbIX AUAarpaMM MOJUMeDP — PAaCTBOPUTEJIb, IOHATHE O BepXHEH U HUXKHEHN
KPUTHYECKON TeMIlepaType pacTBOPeHHUA. YpaBHeHHe COCTOSAHMUA IoJuMepa B
pactBope. TaTa-pacTBopUuTe b ¥ TaTa-TeMIepartypa.

'mapoavHaMuyeckue CBOKMCTBA pa3baB/ieHHbIX PacTBOPOB MOJMMepOB. [IpuMeHeHne
BUCKO3UMETPUU JJIS1 ONpeJie/leHUs] MOJIEKYJIIPHOM Macchl MOJMMepa U CpeJHUX
pa3MepoB MaKpOMOJIEKY.I.

PaCTBOpr IMOJIN3JIEKTPOJINTOB: TepMOAHWHAMHKA H 0COOEHHOCTH
r’mApoaAHaAMHU4Y€eCKOro noBeJeHrd B BOAHbIX U BOAHO-COJIEBbBIX CpeiaX.

®u3rKO-MexaHUYeCKHe CBOMCTBA KPpUCTAJJINYECKUX ITOJINMEPOB



4. KoJsutongHass XUMHUS

1. CmauuBaHue. BbiBoj ypaBHeHuda IOHra. TepMoAuMHaMHU4YeCKUe YCI0OBUA CMayKWBaHUA,
HeCMa4yuBaHMs, pacTekaHUs. [McTepe3uc cMayuBaHUsA. YIipaBJieHHe CMa4yMBaHUEM NPU MOMOILHU
[IAB. OnpepesieHve yJe/lbHOM MOBEPXHOCTHOU 3HEPrUM HU3KOIHepPreTUYeCKUX MOBEPXHOCTEH
TBep/bIX TeJl METOJ0M CMauuBaHU4.

2. MuuennoobpasoBaHve B BOAHBbIX pacTBopax [IAB. KBazuxumuueckas mojesb U MOJeJb
nceBjodpasHoro pasjesieHus. TepMoaMHaAaMUKa MUIENI000pa3oBaHusl. Mulesioo6pa3soBaHue B
BOJHBIX pacTBopax OuHapHbIx cMmeced [IAB mMunensn (Mojend HJeaJbHOTO U PEryJsspHOTO
pacTBOpPOB).

3. Cosrobun3anus B BoAHbIX pacTtBopax [1AB. Conto6unnzanuoHHas eMKkocTb Munea [1AB u ee
JKCIlepUMeHTa/llbHOe ompefesieHUe. Jlokanusanus COJII0OMJIN3AaTOB pPa3JIMYHOM MNPUPOJbI B
MULes1ax [1AB. TepMognHaMuKka COJTIOOUIN3ALUH. [IpakTHyeckoe IpYMeHeHUue
COJTIOOUJIHM3ALI U .

4. MUKpO3MyJIbCUU KaK TepMOJUHAMUYECKH YCTOWYMBBIE JUCHEPCHblE CUCTEMBI. YCJIOBHUA
nonydyenus. Kimaccudukanusa no Bunzopy. ®a3oBble guarpaMmbl JAJisi MUKPO3MYJbCUOHHBIX
CUCTEM. DKCIIepUMEHTA/IbHbIE METO/bI UCC/Ie0BAHUS MUKPOIMYJIbCUH.

5. KoHpeHcanuoHHble MeTOAbl MOJYYeHUS JUCHEePCHbIX CUCTeM. TeOpuH TOMOreHHOro |
reTeporeHHOro  3apojpbllieobpa3oBaHus. KuHeTWka  3apogpliieo6pa3oBaHus. MeTozbl
peryJiipoBaHus pa3MepoB YaCTHUL.

6. [losiydeHMe HaHOYACTUL, pa3JIMYHON NpUpoAbl. OOpaTHble MUKPO3MYJbCUU KaK MaTpuLa s
noJiyueHuss HaHo4acTul,. [losyyeHre HaHOYACTHL, HA OCHOBE 30J/1b-TeJIb IepexXo/a.

7. Posib JUCIIEpCUOHHBIX B3aUMOJEWUCTBUM B [QUCHEPCHBIX CHUCTEMax. JHepPrusd U CuJa
JIUCTIEPCUOHHBIX B3aWMOJEUCTBUM MexJy [JByMs Makpodasamu, pas/ieJleHHbIMU TOHKOMU
IJIOCKOW NPOCJOUKON (BaKyyM HWJM >KUJKOCTb). JHEpPrusi U CuJa B3aUMOJEHCTBUS [JBYX
chepudeckux 4acTUl (B BaKyyMe U B JUCIIEPCUOHHOMU cpejie).

8. ArperaTvMBHasi yCTOMUYMBOCTb JUCHEPCHBIX cCUCTeM. PackiMHUBalolee JaBjieHue N0 JlepsAruny.
OcHoBbl Teopuu [JJI®0. CocTaBisoliue pacKJUHUBAIOILET0 AaBJEHUS PA3JUYHOU HPUPOABI.
CTpyKTypHO-MexaHUYeCKUA Oapbep no PebWHIAEpy KaK CHJAbHbIA (GAKTOpP YCTOMYUBOCTH
JIUCIIEPCHBIX CUCTEM.

9. CtpykTypoobpa3oBaHHe B JUCHEPCHBIX CHCTeMax. THUIbl KOHTAKTOB MeXJy 4YacTULaMU
aucrnepcHod ¢asbl. YCJ0BUS BO3HUKHOBEHMUS KOAryJsIIMOHHBIX KOHTAKTOB B JUCIEPCHBIX
cucteMmax. Binsanue agcop6buun [IAB Ha cBoMcTBa KOaryJfifMOHHBIX KOHTAKTOB. MexXxaHHW3MbI
obpa3oBaHHs  (Pa30BbIX KOHTAKTOB: IJlacTH4YeckKasd  JedopManus, KpUCTaJIU3aLys,
BbICOKOTEMIIEPATYPHOE U XKUAKO0(DA3HOE ClIEKaHHE.

10. 3ddexkT PebuHaepa. MexaHM3Mbl BJIUSIHUSI CpeJibl Ha NPOYHOCTb M JedbopMalMOHHbIE
CBOWCTBA TBepAbIX TeJs. Posb QU3UKO-XMMHUYECKMX B3aMMOJEWCTBUM Ha MOBEPXHOCTU pajesa
TBépJoe Teso/xkufKad ¢as3a B 1npoueccax JgedpopManuu U paspyumieHus. PakTopsl,
omnpefeisollve CTeeHb NPosiBJAeHUs 3 deKTa.

5. JlazepHasa XxumMus

1. XapakTepUCTHKM Jla3epHOro M3JydyeHUs (KOrepeHTHOCTb, HaINpaBJIEHHOCTD,
WHTEHCUBHOCTb, MOHOXPOMATHYHOCTb, TOJIIPU3AlUs, YaCTOTa, /AJIUTEJNbHOCTD,
MoJi0Basi CTPyKTypa). [loHsATHE pe30HaTOpa U OCHOBHBIE €r0 3JIEMEHTHI.

2. Hanbosiee pacnpocTpaHeHHble HellpepblBHble W HWMIYJbCHblE Jla3epbl — NpPUMeEpHI.
[IlpeobpasoBaTesm  4acTOTbl  JIa3€epHOTO  U3JydeHUdA. MeToAbl HM3MepeHHUd
XapaKTEepUCTUK Ja3epHOTO u3JydyeHUA. OCOOGEHHOCTH J1a3epHOTO U3Jy4YeHMUs
beMTOCeKyH/THOUN ATUTE/bHOCTH.



3. dusKMKo-XMMHYeCKHe NPUHIUIBI paboTbl XMMHUYECKMX U IKCUMEpHBIX JIa3epoB, a
TaKXKe JIa3epoB Ha Mapax METaJJIOB, TBEPAOTEJNbHbIX JIAa3€epPOB, Ja3epoB Ha
KpPaCUTeJIsIX: CXeMbl HAKauKU, TIPUMEPHI.

4. JlazepHas ab6/ALMA M Ja3epHO-UHAYLHUPOBaHHasA Jecopbuusa. CoueTaHue Jia3epHOrO
npo600T60pa CO CIEKTPOCKONUYECKUMHU MeTOZaMU aHaau3a. CpaBHeHHe C JpYyTrUMH
Croco6aMy aTOMMU3aLlUH, UCII0JIb3YEMbBIMH B CIIEKTPaJIbHOM aHaJ/IM3e.

vl

. JlJazepHbIi CHHTE3 yJIbTPAxX0JIOJHbIX MOJEKYISAPHbIX aHcaMbJiell. POTO accouuanus U
MarHUTOACCOLMALMS YJIbTPAX0JIOJHbIX aTOMOB. PoJsib Npenu3voHHOW Jsa3epHOU
CIEKTPOCKONMHUM M KBAaHTOBOXMMHUYECKOTO MOJIeJIMPOBAaHUSI B MOHCKe HauboJiee
3P PeKTUBHBIX NyTeH JJTa3EPHOU «COOPKU» U OXJAXKAEHUS MOJIEKY L.

6. JlazepHo-uHAyuMpoBaHHass ¢uyopecueHus. HacelmeHnne mnepexoga. OpHo- U
JIBYXCTyTIeHYaTble CXeMbI BO30Y K/IeHUSI. [Ipumepsbl onpe/iesieHUs1
CMEKTPOCKOMUYECKUX KOHCTAHT U KOHI[EHTPAI[MX aTOMOB U MOJIEKYI.

7. JlazepHO-UCKpOBasi 3MUCCUOHHAsl CHEKTPOMETpPHUS: OCHOBbl METOJA, amnmnaparypa.
OcHOoBHbIEe ¢aKTOphl, BAUAKLHE Ha U3MepeHUA. [IpemMyliecTBa U HeJOCTaTKHU
MeToza. [Ipumepsl ucnosib3oBanus JIMIC 1 ux MeTpoOJIOTUYECKHE XapAKTEPUCTHUKH.

(o]

. JlazepHO-UHAYLMpOBaHHAasA WoHU3anud. OnTorajibBaHu4Yecku 3dpdekT. PesoHaHCcHO-
MOHU3alMOHHAs  COeKTpockonus.  MHoropoTOHHass  HOHHU3AUUA.  ATOMHO-
VOHU3aLUOHHBIA MeTo/. [I[pyuMephl onpeesieHUs1 eAUHUYHBIX aTOMOB.

9. KoMm6uHauMOHHOe paccesHHe CBeTa. [MraHTCKoe KOMOWHAIIMOHHOE paccesiHue.
[lonsiTMe NMa3MOHHOTO pe3oHaHca. Buzabl paccesHus cBeTa, Melawlinue GaKTOPBHI.
[IpuMeps! ucnonb3oBanusa KP u nx MeTposiornieckre XxapaKTepUCTUKHU.

10. JlaszepHoe 30HAMpoBaHHe aTMochepbl. «MCKycCcTBeHHbIe» 3Be3Jibl M aJalTHBHas
onThkKa. OCOGEHHOCTH CIEKTPaJbHOTO aHajJh3a aCTPOHOMHUYECKUX OOBEKTOB.
OnpejesieHMe XUMUYECKOT0 COCTaBa aTMOChepbl IK30MIaHET.

6. Me,Z[I/I].lI/IHCKaH XUMMUS U TOHKHH opraaneCKnﬁ CHUHTE3

1. OcHOBHbIe 3TaNbl KOHCTPYHUPOBAHUS JIEKAPCTBEHHBIX NMpenapaToB. MoJieKyIspHble
muiieHd. CoeilMHEHUe-TUJIEP U CTpaTeruu ero noucka. [lousatue o papmakodope.
JlnzaiiH de novo.

2. PaniioHasibHble TNOAXOJbl K CO3JAHUI0 CTPYKTYpP JIEKAapCTBEHHBIX BEIECTB,
B3aumogenctByromux ¢ JHK. MexaHu3M NOpOTHBOONMYX0JEBOTO JeHCTBHUA
UCIJIATUHA U ero aHajoroB. [Ipumepsl Apyrux moAxoJ0B K KOHCTPYUPOBAHUIO
MeTaJ/LJI0Co/ep KalyX JIEKapCTBEHHbIX IPenapaToB.

3. OntuMu3zauusa coeauHeHusa-augepa. Mertogosorusa QSAR. KoJsiMuecTBeHHbIE
XapaKTEPUCTUKU OUOJIOTUUYECKONM aKTUBHOCTU. [loHATHE o0 JeckpunTopax
CTPYKTYphl. O61Me NpeACTaBJeHUs O MOJIEKYJISIPHOM MOEJIMPOBAHUH.

4. V3MeHeHMe CTPYKTYypbl pa3pabaTbiBaeMOro BellecTBa C LieJIbl0 YJy4lleHUs ero
OMOJOCTYIHOCTU: M3MeHeHUe O6ajaHca «JIUNOPUIBHOCTb - TUJAPOPUIBHOCTDY,
«3aliuTa» OT JAeHCTBUA MeTabosnyeckux ¢GepMeHTOB. [IpUMepbl CTPYKTyp
BeIL|eCTB, A0 LIMX JIOXKHbIE «I10JIOKUTEJbHbIe» PE3YJIbTAaThl TECTUPOBAHUS.

5. Komb6uHaTopHble 6UOJNOTEKH, NPUHLUINBLI UX GopMUpOBaHUsA. TBepaodasHbI U
KU KOPa3HbIN Napasyie/IbHbIA CUHTE3 — 0COOEHHOCTH, JIOCTOMHCTBA U HEJJOCTATKHU.
[IprMepbl OpraHUYeCKUX peak Ui, UCI0Ib3yeMbIX IPH CO3/JaHUU KOMOGUHATOPHBIX
OUOIMOTEK.

6. dMIMpHUyYecKHe IpaBWIa OUOU30CTEPUYECKOW 3aMeHbl B COeJUHEHUU-JTUJepe.
Knaccuueckue u HekJsaccuyeckue OuousocTepbl. [lpuMmep moaxoAa K CHHTe3y
6vonsocTepa coeJUHEHUA-TUEepa.
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10.

8.
1.

7. MeToz orpaHuyeHUss KOHGOPMALMOHHOW NMOJBHKHOCTH MOJIEKYJIbI COeJMHEHHUS-
aupepa. [lpumep nojaxojia K CUHTE3y KOHPOPMAIMOHHO OrpaHUYEHHOI0 aHasora
coeIMHeHUS-INAepa.

8. IlposiekapcTBa U ouonpe/lIeCTBEHHUKHU. [pynnupoBKU-HOCUTENTH B
npoJiekapcTBax. [Ipe/icTaBleHHEe 0 «MATKUX» U «KECTKUX» JIEKapCTBax.

9. IlnaHMpoOBaHMe MHOTOCTAJUNHOIO CHHTe3a: JIMHeWHass U KOHBEePreHTHas CXeMBbl.
CHUHTOHBI «JIOTHUYHbIE» U «HEJIOTHYHbIe». PETPOHBI YacTU4HbIE U MOJIHbIE. [IpuMep
(B 001mMX YepTax) peasv3alUy JUHEHHON U KOHBEPreHTHOU CTpaTeruu CUHTe3a
JIeKapCTBEHHOTO Npenapara.

10.Tunel ki1accupUKaLUU U NPUMEPHI CTPYKTYP JIeKAapCTBEHHBIX BeEIeCTB, B COCTaB
MOJIEKYJl KOTOPBIX BXOJAT reTepoaToMbl. OCHOBHBIe MOAXOABI K CHUHTE3y
$U3M0JI0TMYeCKH aKTUBHBIX IPOU3BOJHBIX IMPUAMHA U UH/0J1.

HaHo6uoMaTepHa/ibl UM HAHOGHOTEXHOJIOTUHU
MonekynsipHble KOHBEiHephl, HAcOChl W MaluHBL. Poimp B MeTabOMMYeCKHX Ipolieccax,
HIPUHIUIB PYHKIIMOHUPOBAHUS U EPCIEKTUBBI HCIIOJIb30BaHMS B HAHOOMOTEXHOJIOTHSIX.

HpeI[CTaBI/ITC.HI/I OCHOBHBIX KJIaCCOB 61/IOJ'IOI‘I/I‘ICCKI/I BaXHbIX MOJICKYJT KaK
HaHOOMOMAaTepHaJIbl. Ocobennoctu dhopmMupoBaHHS JAHK-nanomarepuaros,
OETTKOBBIX/TIENITUAHBIX HAHOMATEPUAJIOB, TUIIBI JTUIHUIHBIX HAJAMOJIEKYISPHBIX CTPYKTYD.

OOMeH reHeTHYeCKo nHpOopMaIel MeX Ty MUKpPOOPTaHU3MaMHU.
Teopuun dpepmeHTaTUBHOTO KaTanu3a. THUIbI cBA3bIBaHUS cyOcTpaTa U (hepMeHTa.

Perynsauust dpepmentoB (3ddexropamu, cpemoit u Temreparypoit). Poasr BUTaMHHOB B
¢depmentatuBHOM Kartanuse. [Ipumepbl map BUTaMUH - KOGEPMEHT M KaTaIH3UPyEeMBIX
(dhepMEHTOM peaKITuii.

Henarypanuss u wuHaktuBanust (epMeHTOB. [IpUHIUMOBI M METOIBI CTAaOMIU3AlUU
dbepmenToB. [IpakTuyeckoe MCTOIb30BaHUE (PEPMEHTOB (B XUMHUUYECKOM CHHTE3€, aHaJIN3e,
MEJIUITUHE).

Oco0EHHOCTH BBICOKOJIMCIIEPCHOTO COCTOSIHHSI BemiecTBa. PasmepHbie 3¢dexTs. s
OJTHOTO THUIA HAHOYACTHUI] (HAampHUMep, KBAHTOBBIX TOYEK, METAIMUYECKUX IJIa3MOHHBIX
HAHOYACTHII, WJIM MarHUTHBIX YaCTHII, WIA CBOW NMPHMEp) MPOAHAIN3UPOBATH 3aBUCHMOCTh
¢u3nUecKuXx CBOMCTB YacTUI[ OT UX pa3Mepa, a TaKXke pa3o0paTh OCHOBHBIE c(epbl
NPAaKTHYECKUX TPUMEHEHUH TaKMX HAHOYACTHII.

HaHnouacTuipl B kayecTBe METOK B UIMMYHOXMMHUYECKMX MeToJax aHanusa. CriekTpaibHble
CBOICTBa HaHOYACTHUIl (MOKHO PAacCMOTPETh Ha MpPUMEpe KOJJIOWTHOTO 30JI0Ta U 1p.) U
0COOEHHOCTH MX HCIOJb30BAHUS B KaueCTBE METOK aHTHUTEN. JlarepaiabHBI MPOTOYHBIH
WMMyHOaHaIM3 (MMMYHOXpOMaTrorpauueckuii  aHaiu3), TMPUMEPbl MPAKTHYECKOTO
MCIIOJIb30BaHUs (TECT-TIOJIOCKH).

OnTuueckre MeTo/bl UCCIEJOBAHUS CTPYKTYPHBIX CBOMCTB O€NKOB (CHEKTPOPOTOMETpPHUS B
BuauMoii u  Y®-obmactsax, Quyopecuentueie Meronabl, MWK-cmexkrpockonms, K-
crekTpockonus u 1p.). CpaBHUTE KPaTKO BO3MOKHOCTH M 00J1aCTH IPUMEHEHUS METO/I0B.

OcHoOBHBIE IOJIXO/IBI K MOJTYYEHUIO HAHOWHKAICYJIMPOBAHHBIX JIEKAPCTBEHHBIX PENapaToB.
Ux mnpeumyimiectBa W BO3MOXHbIE orpaHuueHus. Ilomxonsl, ucnosb3yemble IS
HaHpaBHeHHOﬁ JOCTaBKU HAaHOWHKAICYJIUPOBAHHBIX JICKApPCTBCHHBIX nmpenaparos.
TepanocTuka.

Heopra}mquKaﬂ XUMHUA

TBepaoda3Hblil CHMHTE3 HEOPTaHWYECKUX BeLEeCTB, MPEUMMYIeCTBA U HEAOCTATKH,
Crocob6bl ero akTuBalUW. ['oMoreHusanuss MeTOAaMU «MSITKOW XUMHH»: 30JIb-TeJb
NpOLIeCC, KPUOXHMHUUYECKUW MeTo[, MeTo[ [lednHU. MexaHOXMMHUYEeCKUN MNOAXOJ U
CUHTE3 NPHY BbICOKOM /1aBJIEHUMU.



2. MeToabl BbIpallMBaHHWA MOHOKPHUCTAJIJIOB HEOPTraHWYECKUX BelleCcTB M3 pacljaba.
[losyyeHre MOHOKDHMCTA/IJIOB KOHIPYSHTHO M HHKOHTPY3HTHO IIJIaBALIMXCA
coefilMHEHUH, MeToAbl bpumxmeHa, YoxpasbCcKOro, KpUCTA/JIM3alMs U3 pacTBopa B
pacmniage. [IpyHIUI 30HHOU OYUCTKH.

3. CuHTe3 HeOopraHn4eCKux BeIeCTB U MAaTepHUaJIoOB U3 paCTBOPOB. OCHOBBI COJIBBO- U
rmgpoTepMaJibHOTO CHHTE3a. CuHTE3 B CBEPXKPHUTHYECKHUX YCIIOBUAX.

4. NlonyyeHre BeLeCTB U MaTepUaJoB U3 Tra3oBOM ¢a3pl: MeETOJ, XUMHUYECKOro
OCaXKJEeHUs1 W3 Napa, XUMHUYECKHe TPaHCIOPTHbIE peakiuu. TepMoAUHAMHUYECKUE
OCHOBBI BbI6OpA TPAHCIIOPTHOTO areHTa.

5. MeTogbl TmoOJIy4eHU HAHOPAa3MEPHBIX HEOPraHWYeCKUX BeleCcTB pPas3JIM4HOMU
pasmepHoctu: 0D, 1D, 2D, TeopeTrieckoe 060CHOBAHHE U MPAKTHUYECKasl pean3aLusl.
30Jib-Te/Ib MpOLECC, KPUOXMMUYECKUHA MeTOJ[, paclblIMTeJ/bHAsd CylLIKa, CUHTEe3 B
cBepxkputruieckom COz.

6. [loaxoAbpl K TeOpeTHYECKOMY MOJEJMPOBAHUI0 HEOPTaHUYECKUX MOJIEKYJISPHBIX U
TBepAOTEJbHBIX COeJMHEHUN: OCHOBHBIE N0JIOKeHUs MeToJa XapTpu-Poka u Teopuu
$yHKIMOHA/MA IJIOTHOCTH, MX OOJIacTU NpHUMeHeHMA. Pasiumyuma B mojxojax K
ONMCAaHUIO0 OTPAaHUYEHHBIX 00'bEKTOB U MPOTSKEHHBIX CTPYKTYP.

7. Heopranuuyeckue KoopjauHauuoHHble coeauHeHus (KC). OnucaHue 3/1eKTPOHHOIO
cTpoeHus KomiuviekcoB MetogamMu TKII v MO, cBA3b 3JIEKTPOHHOTO CTPOEHUS CO
CBOMCTBaMHM.

8. OcHoBbI MeToZa ['Miiecniv U MeTo/ia MOJIEKY/IIpPHBIX opouTaieil. UX npuMeHeHue 14
ONMCaHUsl TeOMETPUH, 3JIEKTPOHHOTO CTPOEHUS U XMMHUUYECKUX CBOMCTB MOJIEKY .

9. Ha npumepe BbiOpaHHOM Bamu rpynnbl nepuoguyeckod cucremnl /JI.M. MeHnzaeneeBa
paccCMOTPUTE OCHOBHbIE TEH/JIEHIIMU B U3MEHEHUU XUMUYECKHUX CBOMCTB P-3J1€MEHTOB
1 UX CoOeJMHEHU .

10. Ha npumepe BbiOpaHHOW Bamu rpynmnel nepuoanudeckou cucreMnl .M. MeHeneeBa
paccCMOTpPUTE OCHOBHbIE TEHAEHIUU B U3SMEHEHUU XUMUYECKHUX CBOUCTB d- 3/71IEMEHTOB
1 UX COeJJMHEHUH.

9. Heprexumus

1. KaTtasuTHYeCKMHM KpeKUMHI - MeXaHM3M, KaTa/M3aTopbl, YCJ0BUA IpPOBeJeHUs,
NPOAYKTHI.

2. [oMoreHHO-KaTaJUTUYECKHE NPOLecchl B HeQpTeXUMUU: Bakep-okucieHue 0j1eprHOB,
ruipoGopMuUIMpPOBaAHUE, KAPOOHUIMPOBAHME METAHOJIA, OJIUTOMepHU3alys 0J1epUHOB.

3. 'napooyncTka M THUAPOKPEKUHI - Cbipbe, KaTaJU3aTOpbl, YCJAOBUS IpOBeJeHHUH,
noJiy4yaeMble NPOJYKTHI.

4. MeTaHoOJI —-1T0JIy4eHHe U IPUMEHEeHHe.

5. OcHOBHBblEe NPOMBILIJIEHHbIE MPOLECChl TMOJY4YeHUs] HHU3IIUX O0JIepUHOB —ChIpbe,
yCJI0BUA IPOBeJieHUs], TPOAYKTHI.

6.CMHTEe3-ra3 " NpoLecchbl Ha ero OCHOBE.

7. llpoumeccel pnda yJjydllleHWs KadeCTBa MOTOPHBIX TOIUIMB -—aJIKUJIMpPOBaHUeE,
u3oMepu3sanus. KatannsaTopsl ¥ yc10BUSA IPOBeIeHUS.

8. HedpTexrmuueckue npoueccbl Ha OCHOBe 6eH30.1a.

9. T'eTepoaTOMHBbIe COeAWHEHUA Ta3000paA3HBIX U JKUAKHUX TOPIOYUX HCKOIAEMBIX,
NpOLECChl UX YaTeHUS.

10. [lepepaboTka 6MOCBIpbs: OMOHEPTH, JTUTHUH, LEJJII0J103a.



10. OpraHuyeckass XUMHUSA

Xumuueckue CBOMCTBa HaCbIL€HHbIX yIJ1€BO/IOPO/IOB (a1kaHOB).
CBOGOHOpAAUKAJIbHBIE U 3JIEKTPOPUIbHBIE peakIuu 3aMellleHHUsl.
CBOGOHOpAAMKANbHBIN 1I€eMHONM MeXaHU3M: OCHOBHbIE CTaJiIUM U 3aKOHOMEPHOCTH.
daxkTopHI, BJIMSIOLIME Ha CTabUJIbHOCTD CBOOOJIHBIX paZiuKaJoB.

CBobOoAHOpaJMKa/NbHbIE pEaKLMU 3aMelleHHWs] B HEHAChIU[eHHbIX COEeJUHEHUSX -
aJIJINJIbHOE Y O€H3UJIbHOE OpOMUPOBAHUE.

2. Ankennl. CTpyKTypa UM peaklMOHHasi CIOCOOHOCTb [JIBOWHOW CBfI3U. Peakuuu
npucoeiuHeHUs. MexaHU3M 3JIeKTPOQUJIBHOTO IPUCOEJUHEHUS U OCHOBHBIE
3aKOHOMepHOCTH. Perno- U cTepeocesieKTUBHOCTb IpUcOe[MHeHUA. Peaknuu
M/ pUpOBaHUH, M poO6OpUpPOBaHUS, rM/iporajoreHMpoBaHUs U
I'M/IpOKCUJIINPOBAHUS.

3. /JlueHbl C KyMyJIMPDOBaHHBIMH, CONPSKEHHBIMH M H30JMPOBAHHBIMHU JBOWHBIMU
CBA3AMU - CTPYKTypa M OCOOEHHOCTH pPEeaKIMOHHOM CIIOCOOHOCTU. Peakuuu
CONpPSKEHHBbIX JUeHOB. [IoHATHe 0 KHHeTU4YeCKOM U TePMOJAMHAMHUYECKOM KOHTpOJIE.
LukysonpucoenvHeHue: peakyusa Juibca-Anbaepa.

4. OcobGeHHOCTH XMMHUYECKUX CBOUCTB aJIKWHOB. CTpyKTypa TPONHOM CBsA3U. CpaBHeHUE
peaKLlMOHHOM CINIOCOOHOCTH aJIKMHOB M aJIKEHOB B peaKLUAX 3JIEKTPOPUJIBbHOTO
npucoefuHeHus. CH-kuc/JOTHOCTb aJKuMHOB-1 U HykJeoWIbHble peaKluU
alleTUJIeHU/I-aHUOHOB (Hyk/JIeodUIbHOE 3aMelleHHue C aJKWITaJOoTeHUJaMu U
npucoeJMHEHUE K KapOOHUJIbHOM rpymie). AlleTU/IeH-a/lJIeHOBasl MeperpynnupoBKa
Y ee UCN0JIb30BaHUe JJis 1ieJIeHallPaBJAeHHOr 0 CMelleHUsI TPOMHOM CBSI3U.

5. Knaccudukanusa MexaHU3MOB HYKJIEODUJIbHOTO 3aMellleHUs Y HAChILeHHOTO aToMa
yraepona (Sn1- u Sn2-MmexaHu3Mbl). OCHOBHbIE XapaKTEPHUCTUKH OUMOJIEKYJISIPHOTO U
MOHOMOJIEKYJIIDHOIO ~ MeXaHUM3Ma. 3aBUCUMOCTb MeXaHM3Ma peakLUUu OT
CTPYKTYPHBIX (AaKTOpPOB B HCXOJHOM COeJUHeHUH. [loHATHe HyK/IeOPUJIBHOCTHU U
dakTopsl, onpefensawIlMe HYKIe0OUIbHOCTb. Posib pacTBopuTes (cpeabl) B Sn1- u
Sn2nponeccax. MexxdasHubiil kKaTanui3 B Sy2-npoleccax. MeToibl CO3[j@aHUsl XOpoLIeH
YXOJAILLed TPYMIIbI.

6. Peakiuu [-amMMUHUpPOBaHUSA. MexaHU3MbI 3-3iIMMUHMpPOBaHUd. [IpaBusia 3aiiieBa u
F'opmana. @akTophl, onpejensolde HalpaBJeHUue 3JIMMUHUPOBaHUsA. CTepeoxuMus
E2 snumunupoBaHud. Konkypenuus E1 u Sn1 peakuui. Konkypennusa E2 u Sn2
peaknui. PakToOphbl, BAUAOIIME HAa 3Ty KOHKypeHUUio. Ucnosnb3oBaHue E1- u E2-
3JIMMUHUPOBAHUS B CUHTETUYECKOW MpaKTUKe JJisl NOJIy4YeHHs] aJIKEHOB, aJIKUHOB U
JIUEHOB.

7. AKTHUBHble MeTaJlJIOOpraHW4YecKHe COeJJMHEHUS] B OpraHUYecKOW XHUMHUU. MeTonbl
CUHTe3a JIMTUM- U MarHMMOpPraHW4eCKUX COeJUHEHUH W3 raJoreHINpOU3BOAHBIX U
CH- xucnoT. Megbopranvyeckye coeJMHEHUS: CUHTE3 JUAJKWUJI- U JUAPUJIKYTIPATOB.
JIuTui-, MarHMMOpraHWYecKHue COeJUHEHHUA U KylpaTbl B CHHTe3e aJIKaHOB,
NepBUYHBIX, BTOPUYHBIX U TPETUYHBIX CIIUPTOB, KETOHOB, KAPOOHOBBIX KUCJIOT.

8. KapOoHu/bHBIE cOeAUHEHUS. JJIEKTPOPUIbHOCTbL KapOOHUJIBHOTO YIJIEpoJa,
BJIMSIHUE CTPYKTYPhI U 3aMeCTHUTeJIel Ha PeaKIIMOHHYI0 CIOCOOHOCTh KapbOHUJIbHON
IPYIIbI B ajibJleTu/ax U KeToHaxX. HykyiieodusibHOe npucoejiHeHHEe K KapOOHUJIbHON
rpymnmne BOJbI, CIHUPTOB W THOJOB. MexaHMU3M, TeTpasApHUYeCKUH HUHTepMeauar,
KUCJIOTHO-OCHOBHOM KaTajiu3. 3aujdra KapO6oHW/IbHOW rpynnbl. 1,3-AWTHAHBI
[lonyyenue 6UCYJbOUTHBIX MNPOU3BOJHBIX, LHUAHTUAPHUHOB (OKCUMHUTPHUJIOB) U
alleTUJIEHOBBIX CIUPTOB. B3auMojieiicTBHe KapOOHUJIBHBIX COEJJUHEHHUH C
NePBUYHBIMU U BTOPUYHBIMU aMHUHaMU. OKCUMBI, TH/IPA30HbI, apUJITUAPA30HbI



9.

10.

EHonmsyemble kapO6oHUJIbHBIE coefuHeHUs. KeTo-eHOJ/IbHAs TayTOMepHs, BJIHUSHUE
CTPYKTYpbl KapOOHUJBHOTO COEeAUHEHUs Ha KOHCTAHTY paBHOBECHs, KHUCJOTHO-
OCHOBHBIM KaTajluM3 TayTOMepHOTro npeBpalleHUs. EHoibl KapOOHUJIbHBIX
COe/JUHEHUH B peaKlUsX raJjoreHMpPOBaHUS, U30TOMHOT0 06OMeHa (JleTepupoOBaHUA)
M paleMu3alud ONTUYECKU-aKTUBHBIX (GopM. EHOJIAT-UOHBI, MeTOABI UX
reHepUpoOBaHUsl B PABHOBECHbIX M KHHETHYECKU-KOHTPOJHUPYEMBIX YCIOBUSX.
AnpJiobHAs KOHJAEHCALUS albJern/ioB U KeTOHOB. MeXaHU3M peaklUH, KUCJIOTHO-
OCHOBHBIM KaTasiu3. HampaB/ieHHas a/nbJ0/ibHasi KOHJEHCALUs C UCNO0JIb30BaHUEM
JINTHEBBIX U KPeMHUEBBIX €eHOJIATOB. EHAMUHBI M X UCII0JIb30BaHUE B CUHTE3E.

ApomMaTtnyHOCTb. KpuTepuu apoMaTUYHOCTHU: TeopeTHYecKre (IpaBuJo XIOKKeJss) U
3KCIepUMeHTa/IbHble (CTPYKTYPHBIM, MarHUTHBIM, TepMOoAUHaMu4eckuii). CTpoeHue
6ensona. ®opmyna Kekyse. CoBpeMeHHble MpeJjCTaBJeHUs] O CTPOEHUH OeH30J1a.
Jpyrue  apoMaTU4ecKMe  COeJWHEHUA:  aHHYJIeHbl, LUKJIUYeCKHe  HOHBI,
KOH/IeHCUPOBaHHbIe apoMaTHUYyeCKHe yIraeBoJA0PO/ibl, FTeTePOLUKIIbIL.
AHTHApOMaTUYHOCTb.

11. Paguoxumus

1.

9.

CTabuJbHOCTb aTOMHBIX sfep. OOL@sg XapaKTepuCTUKa TUIOB pPaJUOAaKTUBHOIO
pacnaza. Jk30TUYeCKUe TUIbI paZJMOaKTUBHOIO pacnaza.

. TeopeTryeckre OCHOBbI MWCNOJIb30BAaHUA SAJEPHBIX peakUUud g [oJIydYeHUs

pPaZiMOHYKJIU/OB.

. MeTozpb! BblZjesieHUs PaJUOHYKJIU/0B U3 00JIy4YeHHbIX MUILIEHEN.

PasjromMeTpyus M CHEKTPOCKONHSA HWOHU3UPYIOLUX U3/aydyeHUH. OCHOBHBIE THIIbI
JleTEKTOPOB.

. Jlo3uMeTprs HOHU3UPYHOUIMX H3Jy4eHUH. HopMbl pajManioHHON 6e30MacHOCTH.

HpaBI/IJIa pa6OTbI C UICTOYHHNKaAMHU HMOHHU3UPYIOLIHUX I/IBJIy‘{eHI/Iﬁ U PaJUOAKTUBHBIMH
BeleCTBaMHu.

PapvoHnykiu/ bl B okpyxamwluei cpesie. DoHoBOe 06/1ydyeHHe Hace/IeHUS.
OO61re NPHUHIUIIBI UCTI0JIb30BAHUS PAJUOHYKIU/O0B B si/lepPHOM MeIUIMHE.

AnepHo-TonMBHBIM NUKJIL [loslydeHne TonIMBa [J19 A/lepHbIX peakTopoB. ObpaleHne
C OTPabOTaHHBIM 51/lePHBIM TOIJIMBOM.

O611ve NPUHIUIBI TOJyYeHUs] MeUEeHbIX COeJUHEHU.

10. MeTon pajOaKTUBHBIX UHAUKATOPOB.

12. dusndyeckass XuMus

1.

TepmoagrvHaMuyeckye NOTeHLMAJb] U UX IPUMEHEHNe IPU U3y4YeHHHU NIPOLLeCCOB U
pPaBHOBECHBIX COCTOSIHUM CUCTEM.

Xumunyeckoe paBHoBecre. CTaHJApTHOe COCTOSIHME BelleCTB, KOHCTAHThI
paBHOBECHS XUMUUECKHX PEAKIIMU B ra30BOM U KOH/IEHCUPOBaHHOM da3ax.
dazoBble paBHOBECHA: CIIOCOOBI pacyeTa U IKCIIepUMeHTa/IbHbIe UCC/IeJOBaHUA Ha
npyrMepe CUCTEMBI JII060M KOMIIOHEHTHOCTHU. Mcnosib30BaHWe (pa30BbIX AUArpaMM
IpY pelleHUuH NpaKTUYeCKUX 3a/ay.

MoHocoliHas agcop6ius JlenrmMiopa u MmoZienb BIT; onpesenenue yaeabHON
MOBEPXHOCTH KaTaJIM3aTOPOB U aJICOPOEHTOB.



13.

B3auMocBA3U HabJ1t0jaeMbIX KHHETHUYECKUX TapaMeTPOB U BEJIMYMH, [10Jy4aeMbIX
M3 TeOPpUH XMMHUYECKON KUHETUKU U KBAHTOBOXUMHWYECKUX PACYETOB.
JKCcIepMMeHTa/IbHble MeTO/ bl Ollpe/ie/IeHUs] KHHEeTUYeCKUX NTapaMeTPOB CJI0KHbIX
peakL M. YYET Ipo1eccoB MacconepeHoca
['eTeporeHHbIN KaTa/IM3: OCHOBHblE KWUHETUYECKHE CXeMBbI, IMMUTHUPYIOLHAE CTaJ UM,
omnpe/iesieHUe KUHeTUYEeCKUX [TapaMeTPOB U3 3KCIIepUMEeHTa/IbHbIX JJaHHBIX.
[IpyMepbl KaTaJIUTHYECKUX IPOLIECCOB.
[loBepXHOCTb NOTEHIMAJbHON 3HEPIUU: IOCTPOEHUEe KBAHTOBOXUMHUYECKUMU
MeTO/ZJaMH U CONIOCTaBJIeHHE PaCcCYUTAHHbIX XapaKTePUCTHUK C HabJ10JjlaeMbIMU
BeJIMYMHAMU.
9.2/1IeKTpPOHHBIE COCTOSHUSA MOJIEKYJISIPHBIX CUCTEM. JKCIIEPUMEHTAJIbHbIE U
TeopeTH4YeCcKHe MeTO/bl ONIMCAaHUs BO30YKeHHbIX COCTOAHUN. POTOXMMUYECKHE
peakLUu.

10. KosnebaTenbHas ¥ BpalllaTesJbHas 3a/jla4M B MOJIEKY/IIPHON CIIEKTPOCKOMHUH.

OcHOBHBbIE Cl)I/IBI/I‘{eCKI/Ie MOJA€EJIN, UCITIOJIb3yeMbIe OJId UX pEelIEeHHU .

(I)YHZ[aMeHTaJIbHaH U NMIPpUK/IAAHAA 9H3UMOJIOTUA

1.

[IpyHIMNHaIbHBIE 0COGEHHOCTH (GEepMEHTOB KaK KaTaJU3aTOPOB B CPaBHEHUHU C
JpyrUMH KatajausatopaMu. Copbuusa cybctpata Ha ¢pepMeHTe. [Ipuposa u sHeprus
obpasymomuxcsi cBsized. McmoJsib3oBaHME 3HEPTUM COPOLUMM I YCKOpeHHs
dbepMeHTAaTUBHOU peaKILUH.

YpaBHeHue Muxasnuca-MeHnTeH. MeTobl onpefe/ieHUd KUHETUYECKUX [TapaMeTpoB
U3 3KCIIepUMEeHTA/NbHBbIX JaHHbIX. CTanuMoHapHasd KHHeTHKAa ¢GepMeHTAaTUBHBIX
peaknuil. CkKopoCTb-JUMUTHUpYWOILasd cTragusa. HaburojgaeMble KUHeTHUYeECKHE
napamMeTpbl, HUX JGU3UMYECKMM CMBICA W OpHUeMbl aHaau3a (BK/IAJ KOHCTAHT
3JIEMEHTAPHbIX CTAAUN).

[lpyHyuMnel W MeXaHU3Mbl  peryJsiuu  (QepMeHTAaTUBHOW aKTUBHOCTU B
MeTaboJMYeCKUX TmpoueccaX. [IoHATUA  KOONEpPaTUBHOCTH, aJlJIOCTEPUYECKOH
peryaanuu. OTiMuMe peryJysaluy JUHENHBIX 1lell04eK NpeBpalieHul U [UKINYeCKUX
IPOLECCOB.

XuMHYeCKMe MeXaHHW3Mbl YCKOpeHHUs peakUUd B ¢GepMeHTAaTUBHOM KaTaJsu3e.
CucTteMbl Cc IepeHOCOM 3apA/a B aKTUBHBIX LleHTpaxX ¢epMeHTOB, HanpuMmep, Ser-His-
Asp nnu Cys-His u ap. KakoBa poJib TaKHUX CUCTeM B KaTa/iu3e pepMeHTaMu?

Posib MOHOB MeTaJJIoOB B CTPYKType U KaTajule pepMeHTaMHu (MOTYT OBbITh pa3Hble
IpUMepbl: [UHK B KapboKcUIeNTH/a3e, kKapboaHruJpase, aJKoroJibJeruJporeHase;
»KeJie30, KaJIbLUH B TepoKCcUa3e u T.[.).

Posib BUTaMHHOB B ¢epMeHTAaTUBHOM Kartanause. KodakTopbl (kodepMeHTHI).
MexaHU3MBbI UX y4acTUs B GepMeHTAaTUBHBbIX peaklusx. [[puMepbl map BUTaMUH —
kopakTop (KopepMeHT) U KaTaau3upyeMbix GepMeHTOM peaKIU .

JAHK, xpomocombl u mnnadmugbl. CTpoeHMWe, pelJIMKalvs, COXpaHEHUE B psaay
MMOKOJIEHHUH.

Jkcnpeccus reHoB U ee peryasauusd. [IpenMyliecTBa reHHO-UHXXeHEPHBIX METO/0B
noJiy4yeHus 6eJIKOB U pepMEHTOB 10 CPABHEHUIO C TPAJAULIUOHHBIMHU.

Knetounas ¥  cyOkJyieToyHasd opraHusanus npokapuoT. IIpokapuoTel B
IPOMBILJIEHHBIX TEXHOJIOTUSAX (HallpUMep, MUILEBbIX).



10. MeToAbl MMMYHOXMMHYECKOro aHajusza. HUMMyHodepMeHTHbIH aHanmu3 (MODA).
@®epmentbl Jusi UPA. CpaBHUTe/bHblE XapaKTEPUCTUKW TeTEPOTEHHBIX U
FOMOTeHHBIX MeTo0B UDA.

14. XuMun4yeckasa KMHETHKa

1. MeToAbl ONIMCaHUA MHOI'OCTAAUUHBIX XUMUYECKUX peaKLAH.

2. llenHble W IeNnHble pasBeTBJEHHble XUMHWYECKHe peakLUU. MexaHHU3MBbI
3apoXKJeHuss U oOpbiBa Leneil. MexaHU3Mbl pa3BeTByeHUA. [Ipefesnl
BOCIlJIaM€eHEeHMUS].

3. Auddy3roHHO-KOHTpPOJNMpPYyEMble XUMHUYeCKHe peakuud. CTayuoOHApHbIA U
HeCTallMOHAPHBIA pexuMbl. [JudPy3rOoHHbIe OTpaHUYEHUS B F'OMOIEHHBIX U
reTeporeHHbIX peaKLUsAX.

4. TloBepXHOCTU MNOTEHIMAJbHON 3HEPTrud. Teopus NepexXOoAHOr0 COCTOSAHHUA
(aKTUBUPOBAHHOI'0 KOMILJIEKCA), 06J1aCTb NPUMEHEHUSI U OTPAaHUYEHHUS 3TOU
MOJeJN.

5. KBanToBble 3pdekThl B XUMUM. TyHHeAbHbIN 3 deKT. KpuTepuu TyYHHEIbHOTO
IpOTeKaHUs peaKMU. MarHUTHbIE U CIUHOBbIE SIBJIEHUS.

6. OCHOBHble NPUHLMIBI KaTaJu3a. T[UNBl KaTaJUTHUYECKUX CUCTEM H
0COGEHHOCTU UX KUHETHUY€ECKOI0 ONIMCAHHUA.

7. KrnHeTuka $pOTOXMMUYECKUX NpeBpallleHU U MeTO/bl ee UCCIel0BaHUS.

8. OcoOeHHOCTHM KHHETUKU MNPOTEKAaHUS XUMHYECKUX peaKluil B KUJKOHW U
TBepZoU dase.

9. ApuabaTuyeckoe M HeaJuabaTUYeCKOe MNPOTEKaHHWE XUMHUUYECKUX peaKIUil.
TeopeTuyeckue Mojenn, NpUMeHHUMble /151 OLleHKU BepOATHOCTH (KOHCTAHThI
CKOPOCTH) NPOTEKaHUS TaKHUX PeaKLUH.

10. Bo3MOXXHOCTH KBaHTOBOW XMMMH [IJI pacyeTa U NpeJcKa3aHUsa KHHeTUYeCKUX

XapaKTEPUCTHUK IJIEMEHTAPHBIX U MHOI‘OCTB.,C[I/II\/JIHI)IX peaKum‘/i.

15. XuMH s BbICOKUX IHEPTHI

1.

o 1ok W N

8.
9.

Onpe,aeﬂeHI/Ie XHUMHHU BbICOKHX :-)Hepmﬁ (TepMO,C[I/IHaMI/I‘{eCKI/Ie N KHHEeTHU4YECKHue

KpUTEpHH).

PavanimoHHO-XMMUY€ECKHUH BBIXO/] U KBAHTOBBIN BBIXO[.

[IpocTpaHCcTBEeHHasi HEOJHOPOHOCTh PaIMAIl[MOHHO-XHUMHYECKUX MPOIIECCOB.
BpeMeHHas mKasia pajualiiOHHO-XUMHUYECKUX U GOTOXUMHYECKUX MTPOIECCOB.

HepBI/I‘leIe HHTepMeAUuaTbl paAMallHOHHO-XNMHWYECKUX ITPOLeCCOB.

Co/slbBaTHpPOBaHHbIA 3JIEKTPOH (06pa3oBaHUeE, CIEKTPOCKONHUYECKHUE MPOSIBJIEHUS U

peakiuu).
Pazsyosin3 BoJibl U pa36aBJieHHbIX BOJAHbBIX PaCTBOPOB.
Pazguonus yriesos0po/oB.

Pa,ELI/IaLU/IOHHaH CTOMKOCTb U paagvaiiuoOHHAaA YYBCTBUTEJIbHOCTD ITIOJIMMEPOB.

10. TexHoJiOrMM paZMallMOHHOTO MOAUPULIMPOBAHUS OJIMMEPOB.



16. XuMHA UM TEXHOJIOTHA BeleCTB U MaTepuaJioB

1. [TonyyeHue cuHTe3-ra3a. OCHOBHbIE MPOYKThI IepepaboTKU MPUPOJAHOTO ra3a.
2. llytu nepepaboTku HePpTH. OCHOBHBIE NPOAYKTHI HePTEXHUMHUU U UX TPOU3BOJCTBO.

3. [llosuMepHble KOMIO3WLIMOHHBIE MaTepuasbl. ApPMHUpYIOLHME U CBA3ylOLiMe
KOMIIOHEHTBI.

4, MeTOAbI noJsiydeHud U NpuMeHeHHre MMOJIMMEPHBIX KOMIIO3UIIUOHHBIX MATE€PHUAJIOB Ha
OCHOBE€ CTEKJIAHHBIX, 6a3aJIbTOBBIX U yrjiepoJaHbIX BOJIOKOH.

5. OcHOBHble MeTOJbl MOJY4YEHUS] M 00JIaCTU NpPUMEHeHUs1 asjMasa, rpapura U
MyJIbTUTPpadeHOBBIX MaTEPHUAJIOB.

6. Tumnel YIUVIOTHHUTEJIbHBIX MaTE€pHaJIOB U 006J1aCTH UX IIpUMEHEHHA.

7. Tunbl MacCUBHBIX OTHE3AUIMTHBIX MaTEpPUAJIOB, NPUHLMI UX AEUCTBUS U 06JIaCTH
NpUMEHEeHHUs.

8. Kputepun 3PPeKTUBHOCTH XUMHUKO-TEXHOJIOTUUYECKONW cUCTeMbl. (OCHOBHbIE
NPUHIMUIIBI "3€JIeHOW XUMHUM".

9. KpanmuduuupoBaHHad M HeKBaJUPUIMpOBaHHas 3Heprud. OOpaTuMble WU
HeoOpaTHMble 3Hepronpeobpasyolire yCTpoicTBa U UX 3G PEeKTUBHOCTD.

10. Bo3zencTBUE XMMUKO-TEXHOJIOTUYECKUX CUCTEM Ha OKpYKamwl1yto cpefy. CaydarHble
Y MIOCTOSIHHO JeMCTBYIoLHe GaKTOPBI.

17. XMMUAA MOHHBIX U MOJIEKYJISIPHBIX CUCTEM

v W

No

9.

[IpeacTaBieHHEe 0 MOJIEKYJISIPHBIX OPOUTAJISAX B MOHHBIX U MOJIEKYJITPHBIX CUCTEMAX.
OmnpejsiesieHre CTPOEHHSI HOHHBIX U MOJIEKYJIIPHBIX CUCTEM CIIEKTPaJbHBIMU METOJaMHU.
PeTpocHHTETHYECKHH aHA/IM3 B OpraHUYeCKON XUMHUH.

KHCJIOTHOCTB U OCHOBHOCTb HEOPTAaHUYECKUX U OPTaHUYECKUX BEIlleCTB.

OCHOBHbI€ THIIbl AKTUBHBIX MPOMEXKYTOYHBIX YACTHUI] B XUMUYECKUX PeAKIUAX. MeToabl UX
0OHAPYKEeHUS U CIIOCOOBI TeHepalyH.

[oMOreHHbIN U reTeporeHHbIN KaTaiu3. MexaHHU3Mbl KaTaJUTHYECKUX MTPOLIECCOB.
CTpoeHUe HOHHBIX U MOJIEKYJISIPHBIX cucTeM. KpucTtaniorpadusi.

CTpoeHue, TOJiyuyeHHWE U CBOMCTBA OCHOBHBIX KJIACCOB MeTa/JIOOPTAaHUYECKUX
COeJIMHEHUH.

XuMHYecKoe paBHOBeCHE U KHUHETHKA XMMHUYECKUX peaKI[Ui.

10.O61wue npeacTaBieHUs O BBICOKOMOJIEKYISIPHBIX COEJJUHEHUSIX.

18. XumMusa TBepA0ro Tejia

1. Knaccudukanus fedpekToB no pasMepHOCTU. ToueuyHble AedeKThl. BUAbl TOUeYHBIX
iebekToB: BakaHCUU, TpuMecHble edekTol. JlepekTnl no lloTTku 1 @peHkelto.
Peakuuu o6pasoBaHus epeKTOB U UX KOHCTAHThI. CII0COOBI CO3aHUA
HepaBHOBECHBIX KOHLEHTPAL U1 TOYeYHBIX JepeKTOB. BiusaHne ToYeuyHbIX epeKTOB
Ha CBOWCTBA KPUCTAJIMYECKHUX BelleCTB.

2. Knaccudukauusa gedpeKkToB Mo pa3dMepHOCTHU. JlMcaokauy, BUAbI AUCI0KalMil. BekTop
Broprepca. BiusgHue AUcI0KanyMi Ha CBOMCTBA MeTa/JIOB. JlepeKThl yIaKOBKH.
KorepeHTHBIE U HEKOTepeHTHbIe MeXX3epeHHble TPaHULbI.

3. [udodysus B TBepAbIX Tesax, MexaHU3Mbl AP Py3un. Camoaudpdy3usa v B3auMHas
I dysusa. 3akonbl Puka, koapouueHTh! JUGPY3UU U UX TEMIIEPATYyPHAS
3aBUCUMOCTb. [Ipeobsajaronie MexaHu3Mbl JUPQY3UU B MeTA/LIAX IPU HU3KHUX U
BbICOKHX TeMIlepaTypax.



4. Baxnenuue cemerictBa UMC: ¢pasbl FOM-Posepu, ¢passl JlaBeca, pa3bl 6-ceMencTBa.
Posib pazaMepHOro U 3jieKTpoHHOTO ¢pakTopa B 06pa3zoBaHuu UMC yka3zaHHBIX THIIOB.

5. OcHOBHbIe CTPYKTypHbIe TUIIbl MeTa/l10B. OKTasjpuiecKre U TeTpasipudecKue
nycToThbl. CTPYKTYpHBIE TUIBI, 6/1arONpUATHBIE [J1s1 06pa30BaHUs TBEP/bIX
pacTBOpoB BHeApeHUs. CBA3b CTPYKTYPHOIO THUIIA C MIOJIOXKEHHWEeM MeTaJlJla B TabJiuLe
MeHesieeBa.

6. TBeppable pacTBOpbl. TUIBI TBEP/bIX PACTBOPOB: 3aMellleHus], BHEpeHHUS, BbBIYUTAHUS.
OcHoBHBbIe GAKTOPHI, ONpe/eArllre CyLleCTBOBaHUE TBeP/bIX pACTBOPOB
3aMeleHUsA. PasmepHbId GaKkTOp. JJIEKTPOXUMHUYECKUN PaKTOp. JJIeKTpOHHAs
KOHLIeHTpanus e/a.

7. WHTepMeTasnueckre coeuHeHus TpoilHbIX cucteM P3M-IIM-3 (IIM - d - MmeTasibl, 3
- p-aneMmeHThl 13 u 14 rpynn I[1C), ux KpUcTaIMdecKasi CTPyKTypa U prusudeckue
CBOMCTBA: QJIYKTyaLus BaJIeHTHOCTH aToMOB P3M, TaxkesopepMUOHHOE COCTOSIHME,
cBepxnpoBoauMocTs Il poga, appext Konzo.

8. CkaHupyouiasa 3/71eKTPOHHAs MUKpockonusd. [IpuHIUN noslydeHUs1 U3006parkeHHUs .
Buzbl u3/iydyeHus, oopasyroliiuecs Npy B3aMMOeMCTBHUU 3JIEKTPOHHOT0 30H/A €
00pa3y oM. MUKpOpeHTreHOCNeKTPaIbHbIA aHa/IM3. XapaKTepruCTHYeCcKoe
peHTreHOBCKOe u3JydyeHue. CTaHJapThl AJ11 MUKpoaHaar3a. PakTopel, BJUAOINE HA
TOYHOCTb KOJIMYECTBEHHOT'0 aHa/IM3a: COCTOSIHME IOBEPXHOCTHU U MOPUCTOCTb,
MHUKPOHEOJAHOPOJHOCTb, HAJIOXKeHHEe NTUKOB.

9. ba3soBble NPUHLMIIBI U 006J1aCTU IPUMEHEHHUsI peHTTeHO(a30BOro aHaJIU3a.
[Ipoueypbl 06HAPYKEHUS U UAEHTUPHUKALUY HOBbIX KPUCTA/LJINYECKUX Pa3 B
MHorodasHbIX 06pa3uax. PEHTTeHOCTPYKTYpHBINM aHaJINU3 110 MOPOLIKY U
MOHOKpPHUCTAJLJY: CXOACTBA U Pa3JINuMA B IOpsAJKe NIpoBeJileHUs AUPPAKIIMOHHOTO
9KCIIepUMEeHTa.

10. UnTepMeTaninyeckre coefuHeHus. CoeiUHEHUSA TIOCTOSTHHOTO U IepeMEHHOT0
cocTtaBa. TUlbI AUarpaMM COCTOSIHUSA C MHTepMeTalinZaMu. KoHrpysHTHOe U
MHKOHTPY3HTHOeE IIJIaBJieHHe. BuJ 3aBUCHUMOCTEN COCTaB — CBOMCTBO B ABOMHBIX
CUCTeMax C MHTepMeTaVIM4eCKUMH COeJMHEeHUAMHU

19. 1eKTpoxXumMu

1. HWoH-uoHHBIE B3aUMOJENCTBUSA B paCTBOPAX 3JIEKTPOJIUTOB.
2. fIBjeHMe coJibBaTallUH.

3. Cka4ok nmoTeHUMasa Ha rpaHUlie ABYX paCTBOPOB.

4

CTpoeHue 3aps>keHHOM Mexda3HOU IpaHULbl /ISl UJEeaJbHO MOJIIPU3yeMbIX
3JIEKTPO/IOB.

U

Ancop6uus c nepeHocoM 3aps/a.

6. KrvHeTHKa 3/1IeKTPOJHOI0 IpoLecca B YCJOBHUAX MeJIEHHOW CTaljMOHAapHOU
b dysuu.

7. KuHeTuKa cTajuu nepeHoca 3JIeKTPOHA Ha 3apsiP)KeHHOU MexXpa3HoW rpaHuUlle.
8. JJeKTpoxMMHYeCcKasd UHTepKaIALHU.
9. 3JJIeKTPOKpHUCTA/JIM3ALUS.

10. AHOZHOE pacTBOpEeHHE U NacCUBaLUsl MeTaJlJIOB.



