BOIPOCBI
JJIS1 IOATOTOBKY K rOCYAapCTBEHHOMY JK3aMeHy o cnenunajbHoctu 04.05.01

«(I)yH[laMeHTa.JII)Haﬂ H NPURKJIATHASA XUMMUD)

1. AHauTHYECKAS XUMHUSA

1. ATOMHO->MHMCCHOHHAs CIICKTPOCKOIIHA. OCHOBHBIE TTIOHATHS 1 CyTb MCTOJA. I[OCTOI/IHCTBa
N HCAOCTATKMH. CriocoObl IMMOJYYCHHA CIICKTPOB, aIlIaparypa W MCTPOJIOTHUUCCKUC
XapPaKTCPHUCTUKH. TpaZ[I/ILII/IOHHLIe IMPUCMBbI HpO6OHOI[FOTOBKI/I npu IMMPOBCACHWHN aHAJIN3a.

HpI/IMepBI HCII0JIb30BaHUS METO/1a B aHAJTUTUYECCKOM IIPaKTHKE.

2. AtomHo-a0OcopOrmonHast crektpomerpus. OCHOBHBIE TIOHSATHS H CyTh METOAA.
HoctounctBa u HemoctaTku. CrocoObl aToOMHU3alMyM, ammapaTrypa U METPOJOTHYecKUe
XapaKTepUCTUKU. TpaauiOHHbIE TMPHUEMbI MPOOOMOATOTOBKA IMPH TMPOBEACHUH aHAJIH3a.

HpI/IMepBI HUCIIOJb30BaHHUA METOAA B aHAJIMTUYECKOMN IMPAKTHUKE.

3. ®ayopumerpus. OCHOBHBIE MOHATHUS M CYTh MeTOAa. J[OCTOMHCTBA M HENOCTATKHU.
CnocoObl TOJIy4EeHMsI CHEKTPOB, ammnapaTrypa M METPOJOTHYECKHE XapaKTEPUCTHKU.
TpaguuuoHHble MpUEeMbl MPOOONMOATOTOBKM IMpU MpOBENECHUU aHanuza. [Ipumepsl

HUCIIOJB30BaHUsI MCTOAA B aHAJIMTUYECKOMU IMPAaKTHUKE.

4. Macc-cnekrpoMerpusi. OCHOBHBIE TOHATHS U CYThb MeTOJA. JIOCTOMHCTBA M HEOCTATKHU.
CriocoObl MMOJIy4€HHUSI CIEKTPOB, almaparypa W METPOJIOIMYECKUE XAPAKTEPUCTUKU.
TpaguuuoHHble MNpueMbl MNPOOONOATOTOBKM IpU NpOBeACHMH aHanu3a. llpumepsl

HCII0JIb30BAaHUS METO/1a B aHAJTUTUYECCKOM IIPAaKTHUKC.

5. Cnexrpodoromepust. OCHOBHBIE MOHATUSI U CYTh MeTOAA. JIOCTOMHCTBA M HEIOCTATKH.
CriocoObl  MoJydyeHMs CIEKTPOB, almnapaTypa W METPOJOIMYECKHE XapaKTEpUCTUKH.
TpaguuuoHHble MNpueMbl MNPOOONOArOTOBKM IpH NpOBEACHHMH aHanu3a. llpumepsl

HCII0JIb30BAaHUS METO/1a B aHAJTUTUYCCKOM IIPAaKTHUKC.

6. Bonbsramnepomerpusi. OCHOBHBIE MOHATHS U CYTh MeTOAA. JIOCTOMHCTBA U HEOCTATKHU.
Bapuantel Metona. AmnmapaTtypa M METPOJIOTMYECKHE XAPAKTEPUCTUKH. TpalviMOHHBIE
pueMbl IPOOONOATOTOBKY MPHU NMPOBEIEHUH aHanu3a. [IpuMepsl CHONIb30BaHUS METO/1A

B aHAJINTHYECKOM IMPAaKTHKE.

7. IlorenumomMerpus. OCHOBHBIE NOHATHA M CyThb MeTOJA. JIOCTOMHCTBA M HEIOCTATKHU.
Bapuantel merona. Amnmaparypa M METPOJIOIMUYECKHE XapaKTEpUCTHKH. TpaaullMOHHbIE

IIPpUCMBI HpOGOHOI{FOTOBKI/I IIpu IPOBCACHNUU aHAJIN3a. HpI/IMepI)I HCIIOJIB30BaHUA MCTOJA



B aHAJIMTUYECKOU IIPAaKTUKCE.

8. Kynonomerpus. OCHOBHbIE MOHATHS U CYTh MeTOJa. JIOCTOMHCTBA W HEIOCTATKH.
BapuanTel Meroma. AmnmapaTypa M METPOJIOTUYECKHUE XAPAKTEPUCTUKHU. TpaaullMOHHbIE
npueMbl MPOOONOATOTOBKY MPH MPOBEICHUH aHanu3a. [[puMepsl UCIONb30BaHMs METO1a

B aHAJIMTHYECKOU IIPAaKTHKE.

9. T'azoBas xpomartorpadus. OCHOBHBIE MOHATHUS U CyTh MeToJa. BapuanTsl merona.
JlocToMHCTBA M HENOCTAaTKU. Ammaparypa M METPOJOIHYECKHE XapaKTEPUCTHUKHU.
TpaguuuoHHble TpUEeMbl NPOOONMOATOTOBKM IMpU MpOBEACHUU aHanuza. [Ipumepsl

HUCIIOJB30BaHUs MCTOdA B aHAJIMTUYECKOMU IMPAaKTUKE.

10. BeicokoadextuBHas >xkuakocTHas xpomarorpadus. OCHOBHBIE TOHATHS H CYTh
Mmerona. /IOCTOMHCTBa M HENOCTATKH. AMMaparypa M METPOJOTMYECKUE XapaKTePUCTHKHU.
TpaguumonHble TpHUEMBl MPOOOMOATOTOBKM TIPH TPOBEACHWM aHanmu3a. [Ipumepsl

HCII0JIb30BAaHUS METO/1a B aHAJTUTUYCCKOM IIPAaKTHUKC.

2. buoopranmyeckasi XumMusi

1. CrpykrypHas opranuzanus 6enkoB. [IpuHimmne! nerictBus GepMeHTOB.

2. XWUMHYECKHI CHUHTE3 OJIUTOJIC30KCH- M OJIIMTOPUOOHYKICOTHIOB. AMHUIOPOCHHUTHBIN

METOJ CO3JaHUsI MEKHYKIICOTUTHON CBSI3U. ABTOMATH3aLIMS MPOLIecca CUHTE3a.
3. Mertonsl pa3aeneHus, OOHapyKeHUS U UACHTU(DUKAIIMN OUOTIOIMMEPOB.
4. MonekynsapHble OCHOBBI T€HETUYECKON MHIKEHEPHH.

5. CoBpeMeHHBIE METOAbl AaHaIW3a TPOCTPAHCTBEHHOW CTPYKTYpbl O€lIKOB U

HYKJICMHOBBIX KHCJIOT U UX B3aHMMOJICHCTBUS C MAJILIMU MOJICKYJIaMHU.

6. Crpykrypa ¥ (QYHKIUM HYKJICHMHOBBIX KHCIOT. COBpeMEHHBIE TOIXOABI K
cexBenupoBanuo JJHK u PHK.

7. Peruukanus u ee perynsauus. KineTtouHbslid UK.

8. buocunrez PHK. Tpanckpunuus u ee perynsuus. Cospesanne PHK.

9.  Tpancnauus. CpaBHEHHE MEXaHU3MOB TPAHCIISLIUK Y TPOKAPUOT U 3YKAPUOT.

10. BzaumopneiicTBUE KJIETOK B  MHOTOKJIETOYHOM oOpraHusme. MexkieTouHas

KOMMYHUKAIIHUA. CurHaiabHbIC KaCKalbl



3. BbICOKOMOJIEKYJISIPHBbIE COCIUHECHUSA

1. ITonsitne rUOKOCTH, €€ CBSA3b C MOJEKYIIPHOW MAacCOM M XMMHUYECKOH MPHUPOIOH

MaKpOMOJIEKYJI.

2. CuHTe3 MOIMMEpOB M3 MOHOMEPOB IO LIEMHOMY MEXaHM3MY: Kiaccu(UKalMs peakuui
NOJIMMEPHU3ALlMA W HX CPABHUTEIBHBIA aHAJIU3 Ha IPUMEpPE PAAMKAIBHOM M JKMBOU
AHMOHHOH NOoJMMepHU3aluu (TUIIBI MOHOMEPOB U MHUIMATOPOB, 3J€MEHTApHbIE peaklMH,
3aBUCUMOCTb CKOPOCTH U CTENEHM IIOJMMEpU3allMd OT KOHLEHTpAalud MOHOMEpA,

WHUIMATOPA, TEMIIEPATYPHI U MOJSIPHOCTU PACTBOPUTEIIS).

3. CuHTE3 MOJIMMEPOB U3 MOHOMEpPOB IO CTYIIEHYAaTOMY MEXaHU3My; MpUMEpPHI

KOH/ICHCAIIMOHHBIX MOJIMMEPOB; CIIOCOOBI PETYIUPOBAHUS UX MOJICKYISPHON MaCCHhI.
4. XuMHUYECKUE PEAKIIUU TOJTMMEPOB: KIIACCU(PUKAIUS U IPUMEPHI.

5. TlonmMmepaHanmOTWYHBIE  MpPEBpAIICHUs:  (AKTOPBI, BIUSAIONIME HAa  KUHETUKY

MOJIMMEPAHATIOTUYHBIX PEaKLUH.
6. [ecTpykiius moJMMepoB: LIETHAs U 110 3aKOHY CITy4asl.

7. Tunsl (a3oBeIX AUarpaMM MOJKUMEp - PACTBOPHUTENb, MOHITHE O BEPXHEW W HUKHEH
KPUTHUYECKOW TemIiepaType pacTBOpPEHUs. YpaBHEHUE COCTOSHHUS MOJUMEpPA B PaCTBODE.

Tarta-pacTBopuTens u Tata-Temneparypa.

8. T'mapoaumHamMuueckue CBOMCTBa pa30aBiICHHBIX PacTBOPOB moiuMepoB. [IpumeHeHue
BUCKO3MMETPHUHU [JI1 OIpPENENIEHUs] MOJIEKYJIIpHON Macchl NOJIUMMEPAa U CPEIHUX

pa3MepoB MaKpOMOJIEKYIL.

9. PactBOpBI IIOJIIJIEKTPOIUTOB: TEPMOANHAMUKA " 0COOEHHOCTH

TMAPpOIUHAMHUYCCKOI'O IIOBCIACHUA B BOOHBIX U BOJAHO-COJICBBIX CpCIaXx.

10. ®u3nKO-MeXaHMUECKHUE CBOMCTBA KPUCTAIUIMUECKUX [TOJIMMEPOB

4. Kouagouanass xuMus

1. CmauuBanue. BoeiBon ypaBHenust FOHra. TepmonmHaMuueckue yCIOBHMSI CMauMBaHMS,
HECMa4MBaHMs, pacTeKaHus. [ucrepe3uc cMauyuBaHUA. YTNpPaBICHHE CMAauyUMBAaHUEM IIpU
nomoinu [TAB. Onpenenenne yaeabHOH MOBEPXHOCTHOM SHEPTUU HU3KOIHEPIeTUUECKHUX
MOBEPXHOCTEN TBEPIBIX TEJI METOIOM CMAYNBaHUS.

2.  Muuennoo6pa3zoBanue B BoAHBIX pacTtBopax [IAB. KBasumxummueckas mMojaenb u



MOJelb  1ceBaodazHOro  pasjesieHus.  TepMoAuMHaMHMKa  MULEIIO00pa30BaHUs.
MunennoobpazoBanue B BOAHBIX pacTBopax OmHapHbIX cmecerd [TAB mmumenn (momenn
UJECAIBHOTO U PETYJISPHOTO PacTBOPOB).

3.  ComoOwm3anusa B BoaHbIX pactBopax ITAB. ComoOunn3anuoHHas €MKOCTb MHULEIUI
I[TAB u ee skcnepuMeHTanbHOE onpeneneHue. Jlokanuszanus coMoOMIN3aTOB Pa3InYHON
npupozs! B muneiniax [TAB. Tepmoaunamuka comoOunusanuu. [Ipaktiuueckoe mpuMeHeHue
COJIOOMIIM3ALIH.

4, MI/IKpOBMy.]'IBCI/II/I KaK TCpMOIANHAMHWYCCKU YCTOP’I‘IHBBIG AUCIICPCHBIC CUCTCMBI. YcnoBus

nonydenus.  Knaccupukamuss mo  Bunzopy. da3oBple  guUarpaMmbl IS
MUKPOSMYJIbCUOHHBIX CUCTEM. OKCIIEpUMEHTAJIbHbIE METO/bI UCCJIEIOBAHNUS
MHUKPO3IMYJIbCUH.

5. KoHpaeHcamoHHble METO/bI MOJYYEHHUsS! IUCIEPCHBIX CHUCTEM. Teopurd TOMOTE€HHOTO U
reTepOreHHOro  3apojsliieo0pa3oBanusi. Kunetnka 3apojsiieoOpa3oBaHus. MeTobl
PErYIUPOBAHUS Pa3MEPOB YACTHIL.

6. IlomydyeHue HaHOYACTUIl pazNUYHOW mpupoabl. OOpaTHbIE MHUKPOIMYJIBCUU KaK
MaTpula i TOoJiydeHHs HaHodacTul. [lomyueHune HaHOYACTHI] Ha OCHOBE 30JIb-TEJlb
nepexoa.

7. Ponb DUCHEPCHOHHBIX B3aUMOJICHCTBUN B JUCIEPCHBIX CHUCTEMax. DHEpPrus U cuja
JUCTIEPCUOHHBIX B3aUMOACHCTBUI MEXKIy ABYMsS Makpodasamu, pa3[aeleHHBIMA TOHKOU
TUIOCKOM TMPOCIONKOM (BakyyM WM >KUAKOCTh). DHEPrusi W CHJa B3aUMOJICHCTBUS JIBYX
cheprudeckrx 9acTHil (B BAKyyMe U B TUCIIEPCHOHHOM CpeIe).

8. ArperaruBHas YCTOWYMBOCTb IUCIEPCHBIX CUCTEM. PackiMHMBaromiee IaBJICHUE 10
Hepsiruny. OcuoBbl Teopuu [JIDPO. Cocrapastoniye pacKIMHUBAIOIIETO JIaBJICHUS
paznuuHoi npupoabl. CTpyKTypHO-MexaHudeckuii Oapbep mo PeOuHaepy Kak CHIIbHBIM
(bakTOp YyCTOWYMBOCTU AUCTIEPCHBIX CUCTEM.

9. CrpykrypooOpa3oBaHue B JAUCHEPCHBIX CHCTEMax. THUIBI KOHTAKTOB MEXIY
YacTHIIAMHU JHUCTIEPCHOM (a3bl. YCIOBUS BOZHUKHOBEHHS KOATYJISIIMOHHBIX KOHTAKTOB B
JTUCIiepCHbIX cuctemax. Bumsinne ancopbuuu I[TAB Ha cBoiicTBa KOaryiasiliMOHHBIX
KOHTaKTOB. MexaHu3Mbl 00pa3oBaHUs (PA30BbIX KOHTAKTOB: IUIacTUYECKas Aedopmarius,
KpUCTAJUTM3A1IMsI, BBICOKOTEMIIEPATYPHOE U KUJIKO(Pa3HOE CIIEKAHHUE.

10. Oddexr Pebunaepa. MexaHU3Mbl BIHMSHUS CpelAbl Ha TPOYHOCTb U
nedopMalMOHHBIE CBOMCTBA TBEPIBIX Tel. Poilb (hM3MKO-XUMHUYECKUX B3aMMOJICHUCTBUN
Ha TIOBEPXHOCTH pajena TBEpHOE Teno/kuakas ¢asza B mporeccax jgedopManuud U

paspyuenusi. @akTopsbl, Onpenesstone cTerneHb nposBieHus dddexra.



5. JlazepHasi xummusi

L. XapakTepUCTUKHU  JIa3€pPHOTO  U3NMy4eHUs (KOrE€peHTHOCTh, HAIpPaBICHHOCTD,
MHTEHCUBHOCTb, MOHOXPOMAaTUYHOCTb, NOJISIPU3ALMs, YacTOTa, JIMTEIBHOCTb, MOJOBas

cTpykTypa). [ToHsiTHE pe3oHaTOpa U OCHOBHBIE €T0 3JIEMEHTHI.

2. Hawmbonee pacnpocTpaHeHHBIE HEIPEPHIBHBIC U UMITYJIbCHBIE JIA3€PhI - TPUMEPHI.
[Ipeobpa3oBaTenn  4YacTOTHl  JIa3€pHOTO  M3JIy4eHUs. MeToabl  HU3MEpeHus
XapaKTepUCTUK  JlazepHOro  u3nydeHusa.  OCOOEHHOCTM  Ja3epHOr0  M3Iy4YEHUs
(beMTOCeKyHTHOM JUTUTEIHHOCTH.

3. ®U3UKO-XMMUYECKUE NPUHLIUINBI PabOThl XMMHUYECKMX M AKCUMEPHBIX JIa3epoB, a
TaKXe JIa3€pOB HA Iapax METAJUIOB, TBEPAOTEIbHBIX Ja3€pOB, Ja3epOB Ha KPACHUTEIAX:

CXCMbI HAKAYKH, IPUMCPBHI.

4. JlazepHast abyALMs U Ja3epHO-UHAYLUpOBaHHas AecopOuus. CoueTaHue Ja3epHOro
npo0o0TOOpa €O CHEKTPOCKONMMYECKMMHU MeToJaMM aHainu3a. CpaBHEHHME C JApYrMMHU

criocobaMu aTOMU3AIUHU, UCITIOJIb3YEMbIMU B CIICKTPAJIbHOM aHAJIN3C.

5. JlazepHblif CHHTE3 yJIBTPAaXOJIOIHBIX MOJEKYISIPHBIX aHcambiei. @oTo acconuanus u
MAarHUTOACCOLMALIMS  YJIBTPaXOJOAHBIX  aTOMOB. Ponp  NPEUU3MOHHOW  JIa3€pPHOMN
CHEKTPOCKOIIMM W  KBAaHTOBOXMMHYECKOIO MOJEIMPOBAHHUA B TOHMCKE Hauboee

3 dEKTUBHBIX MyTEH JTa3ePHON «COOPKU» U OXJIAXKACHUS MOJICKYIL.

6. JlazepHo-mHaynpoBanHas — ¢uyopecueHnusi. Haceimenne — mepexoma. OpHo- U
JIBYXCTYyTIEHYaThle CXeMbl BO30yxkaeHus. [Ipumepbl ompeneneHus CHeKTPOCKOMUYECKUX

KOHCTAHT U KOHICHTpAIU aTOMOB U MOJICKYJIL.

7. JlazepHO-UCKpOBass OSMHUCCHOHHAs CIEKTPOMETPHUA: OCHOBBI METOJA, ammaparypa.
OcHoBHbIE (aKTOpHI, BIUSIONINE HA W3MepeHus. lIpenmymiecTBa U HETOCTATKH METOA.

[Tpumepst ucnonb3oBanust JINIC u nxX METPOJIOrHUECKUE XapAKTEPUCTHKHU.

8. JlazepHOo-uHAyLUHpOBaHHas HoHM3alMsa. OnToraibBaHuueckuit apdext. PezonancHo-
MOHU3ALMOHHAs CIIEKTPOCKOIIHUSI. MHuorodororHas MOHU3ALIUA.

ATOMHO-HOHH33HHOHHBII>1 MCTOM. HpI/IMepBI OIpCACIICHUSA CANHUYIHBIX aTOMOB.

9. KombunanmoHHoe paccessHue cBeTa. | uranrckoe komOuHaImonHoe paccessiaue. [lonstue
MJa3MOHHOTO pe3oHaHca. Buawsl paccesHus cBera, Memarone (aktopel. [Ipumepsr

ucnosb3oBanus KP u ux Merposornueckne XapakTepruCTUKH.

10. Jlazepuoe 3oHaupoBaHue aTMocdepbl. «cKycCcTBEHHBIE» 3BE31bI U aJallTHBHAS



ontrka. OcoOeHHOCTH CIICKTPAJIbHOI'O aHaJIn3a aCTPOHOMHNYCCKUX 00BEKTOB. OHpCI[CJ'ICHI/IC

XMUMHYECKOTO COCTaBa aTMOC(hephl SK30IUIaHET.

6. MenuuuHckasi XUMUS M TOHKUI OPraHMYeCKUuil CHHTEe3

1. OcHOBHBIE OJTambl KOHCTPYHPOBaHUsS JIEKAPCTBEHHBIX IIpermapaTtoB. MOJEKYIspHbIC
mumenu. CoenHeHue-IuAep U cTpateruu ero noucka. [lonstue o papmaxodope. Auzaitn

de novo.

2. PauuoHanbHble TOAXOABI K  CO3aHUIO CTPYKTYp JIEKapPCTBEHHBIX  BEIIECTB,
B3auMozeicTByromux ¢ JJHK. Mexanusm npoTUBOOMYXOJEBOTO JIEUCTBUS LMCILUIATUHA U
ero a"anoroB. lIpumepsl Ipyrux moaxog0B K KOHCTPYMPOBAHUIO METAIIOCOAEPKAIINUX

JICKAPCTBCHHLIX ITPCIIApATOB.

3. Onrumuzanus COCIMHEHUS-JIUIEpa. Metonomorus QSAR. KonnyectBennrie
XapaKTEPUCTUKU OUOJIOTHYECKONM aKTUBHOCTH. [loHSITHE O JeCKpUNTOpax CTPYKTYpHI.

O6HII/IG MpeaACTABJICHUSA O MOJICKYJIAPHOM MOICIUPOBAHNN.

4. VI3MeHeHHE CTPYKTYphl pa3pabaTbIBAEMOr0o BEMIECTBA C IEJIbI0 YIYUYIICHUS €T0
OMOIOCTYMHOCTH: U3MEHEHHE OallaHCca «JIMMO(QUIBHOCTD - THAPOPUIBHOCTEY, «3aIUTa» OT
neiictBus Metabonnyeckux (epMeHToB. [Ipumepsl CTPYKTyp BEIIECTB, MAIOUIMX JIOKHBIC

IIOJIOKUTCIIBHBIC) PC3YJIbTAThl TCCTUPOBAHNA.

5. KomOuHaTtopHble OMOIMOTEKH, NPUHLMIBLI UX (QopMuUpoBaHUA. TBepaodasHbi u
KUAKO(PA3HBIA TMapAICIBHBI CHUHTE3 - OCOOCHHOCTH, IOCTOMHCTBA W HEIOCTATKH.
[lpumepsl OpraHMYECKMX pPEakKlWi, HCIOIb3yeMBbIX TP CO3JIaHHMH KOMOHMHATOPHBIX

OUOIUOTEK.

6. DMIMpUYecKre TpaBWia OHOM30OCTEPUYECKOM 3aMEHbl B  COCJIMHCHUU-JHJIEPE.
Knaccuueckue u Hekitaccuueckue ouounsoctepsl. [IpumMep noaxona k cuHTe3y OMon3octepa
COCUHEHUS-TTUAEpA.

7. Meton orpaHudeHHs KOH(POPMAIMOHHOW TMOJABWIKHOCTH MOJIEKYIBl COCIUHCHUS-
nunepa. [lpumep mnoaxoma K cUHTE3y KOH(DOPMAIMOHHO OTPaHMUYEHHOTO aHajora

COCIMHEHHUS-JINepa.

8. IlpomexapcTBa W OMONMpPEAIIECTBEHHUKH. [ pyNMUpPOBKU-HOCUTENNW B IMPOJIEKAPCTBAX.

HPGI[CTaB.HeHI/IC O «MSTKUX» U <GKCCTKUX)» JICKAaPCTBaX.

9. IlnaHupoBaHME MHOTOCTAAUMUHOTO CHUHTE3a: JHUHEWHAasi W KOHBEPTEHTHAS CXEMBI.

CHUHTOHBI «JIOTMYHBIE» U «HEJOTHUYHBbIe». PeTpoHbl uyacTuuHble U mnoiHble. [Ipumep (B



10.

o0muX YepTax) pealu3alMd JUHEHHOM W KOHBEPreHTHOW CTpaTeruu CHHTE3a

JICKApCTBCHHOTO IIpfIapara.

10.Tunsl knaccudpukanuuu M TMPUMEPHl CTPYKTYp JIEKApCTBEHHBIX BEIIECTB, B COCTaB
MOJIEKYJ  KOTOpPBIX BXOISAT rerepoaTomMbl. OCHOBHBIE MOAXOABI K  CHUHTE3Y

q)HSI/IOJIOI‘I/I‘ICCKI/I AKTUBHBIX IPOU3BOAHBIX MUPUANHA U UHOOJIA.

7. HanoOuomMaTepuajbl 1 HAHOOUOTEXHOJOTUH

MonekynspHble KOHBEHEpHl, HACOCHI U MalIWHbI. Posib B MeTabonnueckux mporeccax, NPUHIUIIbI
(GyYHKIIMOHUPOBAHMS U MIEPCTIEKTUBBI UCIOJIB30BaHUS B HAHOOMOTEXHOJIOTUSIX.

[IpencraBuTeN OCHOBHBIX KJIACCOB OMOJOTMYECKH BAa)KHBIX MOJIEKYJI KaK HaHOOMOMAaTepualbl.
Ocobennoctu ¢opmupoBanus JIHK-HanomaTepuanaoB, OETKOBBIX/TIENITUAHBIX HAHOMATEPHAJIOB,
TUTIBI TUUIHBIX HAAMOJICKYISIPHBIX CTPYKTYP.

OOMeH renernyeckoit HHPpOpPMaIUE MexX Ty MUKpOOpranu3MaMu. Tpanchopmarius.

Teopun pepMeHTaTHBHOTO KaTajau3a. THIIBI CBA3BIBAHUS CyOcTpaTa i pepMeHTa.

Perynmsaumst  dbepmentoB (3ddexkTopamu, cpeaod U Temreparypoi). Poib BUTaMHHOB B
¢depmenTatuBHOM Katanuse. [Ipumeps! map BUTaMHUH - KOQEPMEHT U KaTaIM3UPYEMBIX (PepMEHTOM
peaKLHuii.

Henarypanust u wHakTHBanus (epmeHToB. [IpUHIMIBI U MeTOABl cTa0WIM3auu (HEPMEHTOB.
[IpakTHueckoe ucronb30BaHue (PEepMEHTOB (B XUMHUYECKOM CHHTE3€, aHATIN3€, MEIUIIUHE).
Oco0eHHOCTH BBICOKOIUCIIEPCHOTO COCTOSIHUA BellecTBa. Pasmepubie agdexTol. J{ns oaHoro tumna
HAHOYACTHI[ (HAampUMEp, KBAHTOBBIX TOYEK, METANIMYECKUX IIJIA3MOHHBIX HAHOYACTHUIl, WIIU
MarHUTHBIX YaCTHL, WIA CBOM NpUMeEp) MpOoaHATU3UPOBATh 3aBUCHUMOCTb (PU3NUYECKUX CBOWCTB
YacTUI] OT UX pa3Mepa, a Takke pa3o0paTh OCHOBHBIE C(eEepbl MPAKTUUYECKUX MPUMEHEHUH TaKuX
HAHOYACTHII.

HanouacTuisl B KayecTBE METOK B HMMYHOXMMHMUYECKHX MeToAax aHainuza. CrekTpaibHble
CBOICTBa HAHOYACTHIl (MOXHO pacCMOTpPETh Ha MpUMEpPE KOJJIOMTHOTO 30JI0Ta U 1p.) U
OCOOCHHOCTH HUX UCIOJIB30BaHUS B KayecTBE METOK aHTuTel. JlaTepanbHbIH NPOTOUHBIN
UMMYyHOAHAIN3 (MIMMYHOXpOMATOTpadudIecKuil aHaIN3), TPAUMEPHI MPAKTUYECKOTO UCTIOIb30BaHUS
(TEeCT-10M0CKH).

Ontuyeckue METOJbl HCCIENOBaHUA CTPYKTYPHBIX CBOWMCTB OeikoB (cmekrpodoTomMeTpusi B
Bunumon u Y ®-obnactax, dayopecrentaeie metonbl, MK-ciekrpockonus, K/ -cnekrpockonus u
ap.). CpaBHHTE KpaTKO BO3MOKHOCTH U 00J1aCTH MPUMEHEHUS METOJIOB.

OcCHOBHBIE TMOAXOJBl K MOJYYEHHUI0 HAHOMHKAICYJIMPOBAHHBIX JIEKAPCTBEHHBIX MpernaparoB. Mx
IpeuMyliecTBa W BO3MOXKHBbIE oOrpaHmdeHus. lloaxonabl, HCIONIB3yeMble [UIs HaIpaBICHHON

JIOCTaBKM HAHOMHKAIICYJIMPOBAHHBIX JIEKAPCTBEHHBIX IIPENaparoB. TepaHocTHKa.



8. Heopranmueckasi Xumust

1. Teepmodas3Hblli CHUHTE3 HEOPraHWMYECKHX BEIIECTB, MPEUMYIIECTBA W HEIOCTATKH,
CIocoObl ero akKTUBAIMK. [ OMOreHn3aIusi METOIaMU «MSTKON XUMHUK»: 30J1b-Te€JIb MPOIIECC,
KpUOXUMHUYECKUN MeToA, Merof lleunHun. MexaHOXMMUYECKHH MOAXOJ M CHHTE3 IpHU
BBICOKOM JJaBJICHUH.

2. Metonabl BbIpalllUBaHUsi MOHOKPUCTAJUIOB HEOPTaHWYECKUX BEUIECTB M3 pacILIaBa.
[TomyyeHre MOHOKPUCTAIIIOB KOHTPYAPHTHO W MHKOHTPY3HTHO IUIABSAIIMXCS COCIUHEHUH,
MeTtobl bpumxmena, Yoxpanbckoro, KpucTajaau3alus U3 pacTBopa B paciuase. [[puHnmn

30HHOU OYUCTKHU.

3. CuHre3 HCOPraHUYCCKUX BCHICCTB M MATCPUAJIOB HU3 PACTBOPOB. OCHOBBI COJIBBO- U

THApOTCPMAJIBHOTI'O CHUHTC34a. CuHTes B CBCPXKPUTHYICCKUX YCIIOBUAX.

4. TlommyueHne BEUIECTB M MATEPUAIIOB U3 Ta30BOU (ha3bl: METOJ XUMUYECKOTO OCAKICHUS
U3 Mapa, XMMUYECKUEe TPAHCIOPTHBIE peakiuu. TepMoanMHaMUuYecKue OCHOBBI BbIOOpa

TPAHCIIOPTHOT'O areHTa.

5. Metoasl  NONy4eHMs ~ HAaHOPA3MEPHBIX  HEOPraHMYECKHUX  BELIECTB  pa3IMYHOU
pasmeproctu: 0D, 1D, 2D, Teopermueckoe OOOCHOBaHHME M MPAKTHUECKAs peaTH3alusl.
30J1b-T€b TPOLECC, KPUOXUMHMUYECKUH METOJ, PACHbUIUTENbHAS CYIIKa, CHUHTE3 B

ceepxkputnyeckom CO2.

6. Ilonxoapl K TEOPETHUYECKOMY MOJEIMPOBAHUIO HEOPraHUYECKUX MOJIEKYJISIPHBIX U
TBEPIAOTEIIbHBIX COCAVUHECHUN: OCHOBHBIC IIOJIOKEHUA Merona Xaprpu-Doka U Teopuu
(¢yHKIIMOHANA TUIOTHOCTH, MX 00JacTH NMpUMEHeHHs. Pasnuums B moaxomax K ONHCAaHUIO

OTPAaHUYEHHBIX O0BEKTOB U MPOTSIKEHHBIX CTPYKTYP.

7. Heoprannueckue koopauHanuonnbie coeaunenus (KC). Onucanue 3l€KTPOHHOTO
ctpoenusi komiuiekcoB metonamu TKII u MO, cBsi3b 3JIEKTPOHHOTO CTPOEHHS CO

CBOMCTBaMHU.

8. OcHoBBI MeTO#a ['mimecni ¥ MeToAa MOJEKYJSIpHBIX opOuTtaneil. X mpuMeHeHne s

OIIMCaHUA ICOMCTPUH, DJICKTPOHHOT'O CTPOCHUA U XUMHYCCKHUX CBOMCTB MOJICKYIJI.

9. Ha mpumepe BbiOpanHoit Bamu rpynmel nepuoanueckoit cucremsl J[.M. Menneneesa
PacCMOTPUTE OCHOBHBIE TCHICHLMU B U3MEHEHUU XUMHYECKUX CBOMCTB P-32JIEMEHTOB U HX

COeTMHEHUIA.

10. Ha npumepe BbiOpanHoil Bamu rpynmer nepuonmveckorr cucrtemsl J.M. Menneneesa



PACCMOTPUTC OCHOBHBIC TCHACHINHW B UBMCHCHHUU XUMHUYCCKUX CBOMCTB d- 3JIEMEHTOB U HX

COEIMHEHUIA.

9. Heprexummus

1. KaranuTuueckuil KpeKUHT - MEXaHU3M, KaTaJIU3aTOPbI, YCIOBUS MPOBEACHHUS, POIYKTHI.
2. T'omoreHHO-KaTaTUTHYECKHE TpoIecchl B HedTexumun: Bakep-okucienue oneduHOB,
ruapoopMUIUPOBAHNE, KAPOOHUIMPOBAHUE METAaHOJIA, OJIMTOMEpU3alUs 0JIe(PUHOB.

3. TI'mgpooumncTka M THUAPOKPEKHUHI - CHIpbE, KaTalu3aTOpPbl, YCIOBHUS INPOBEICHUS,
HOJTy4aeMble POTYKTHI.

4. MertaHon -NIOJy4YEHUE U IPUMEHEHHE.

5. OcHOBHBIE TPOMBIIUICHHBIE MPOLECCH MOMYyYSHUsI HU3IMINX OJIC(UHOB -ChIPhE, YCIOBHUS
NPOBEJICHUS, TPOTYKTHI.

6.CuHTe3-Ta3 U IPOLECCHl HA €r0 OCHOBE.

7. [Tpoueccyl ans  ynydlIEHUS KadyecTBa MOTOPHBIX TOIUIMB -aJIKMJIMPOBAHUE,
nzomepusanys. Karanuzatopsl v yciioBusl IPOBEACHMSL.

8. Hedrexumuueckue npoueccsl Ha OCHOBE O€H301a.

9. I'etrepoaToMHblE COEOUHEHMSI Ta3000pa3HbIX U IKUAKUX TOPIOYMX HCKOIAEMBIX,
NPOLIECCHI UX YAAJICHHUS.

10. TTepepaboTka OMOCHIPBs: OMOHE(PTH, TUTHHUH, 1IEJUTIOJIO3A.

10. Opranuveckasi XuMust

1. Xumuyeckrie CBOMCTBA HACHIIICHHBIX YIIIEBOJOPOJIOB (AJIKAHOB).

CBobonHOpaauKaIbHbIE U 3NeKTpodUIbHbIE peakuuu 3aMeUIeHHU.
CBOOOMHOpAIMKATBHBIA TIEMHOW MEXAaHW3M: OCHOBHBIC CTaJIMd W 3aKOHOMEPHOCTH.
DakTOpHI, BIUSIOIINE Ha CTaOHUIBHOCTH CBOOOJHBIX panuKanos.
CBoOo1HOpaKaIbHbIE PEaKIUU 3aMEUICHHs] B HEHACBIIICHHBIX COSAMHEHUSIX -aJUTUIBHOE

1 OeH3WIbHOE OpOMUPOBAHUE.

2. Ankenbl. CTpyKTypa U pEaKIMOHHAas CHOCOOHOCTh JBOWHOM cBsizu. Peakuun
npucoeuHeHns.  MexaHu3M  JJeKTPOPWIBHOTO  MPUCOSAWHEHUS] W OCHOBHBIC
3aKOHOMEPHOCTH. Perno- u crepeocenekTHBHOCTh MpUCOeAUHEHus. Peakiinun rupupoBaHus,

TUIpOOOPUPOBAHNUS, THAPOTATIOTEHUPOBAHUS U THAPOKCUIMPOBAHUS.

3. I[I/ICHI)I C KYMYJIMPOBAHHBIMH, COIIPAKCHHBIMHU U U30JIMPOBAHHBIMU JIBOMHBIMH CBS3SIMU

- CTPYKTYpa U 0COOCHHOCTH pCaKHHOHHOﬁ CIIOCOOHOCTH. Peakun COIIPAKCHHBIX JTHCHOB.



[loHnsiTHE O KHHETHYECKOM U TCPMOANHAMHUYCCKOM KOHTPOIJIC. L[I/IKJIOHpI/ICOGIII/IHeHI/IeZ

peakuus Jnbca-Anpaepa.

4. OcoOEHHOCTH XMMHUYECKUX CBOMCTB alkuHOB. CTpykTypa TpoiHOM cBsizu. CpaBHEHHE
pPEaKIMOHHON CHOCOOHOCTH aJIKHHOB W aJKEHOB B pPEAKIUAX 3IIEKTPOPUIBLHOTO
npucoenuHenus.  CH-kucnmotHocts  ankumHOB-1 M HykiIeopuiabHBIE — PEaKIHU
AlETUICHUI-aHUOHOB  (HyKJIeoQUJIbHOE  3aMellleHue C  QJIKWITaJOTeHUJaMu |
NPUCOECIMHEHNE K KapOOHWIBHOW TpymIe). ALETHICH-AJUICHOBAsI MEPETPYIIUPOBKa U €

HCIIOJIb30BAHHUC IJIA LCJICHAIIPABJICHHOIO CMCIIICHUA TpOI‘/’IHOI\/’I CBA3U.

5. Knaccudukanus MexaHW3MOB HYKJICO(DHIBHOTO 3aMENICHHs] Yy HACHIIIEHHOTO aToMma
yraepoaa (SN1- M SN2-mexanu3mbl). OCHOBHBIE XapaKTEPUCTHKH OWMOJEKYISPHOTO U
MOHOMOJIEKYJISIPHOTO MeXaHU3Ma. 3aBUCHUMOCTbh MEXaHHW3Ma pPEaKUUh OT CTPYKTYPHBIX
¢bakTOpOB B HCXOMHOM coenuHeHWu. lloHsATHE HyKIeopuIbHOCTH © (HAKTOPHI,
onpezensomue HykieopuibHocTh. Ponb pactBoputens (cpean) B SN1- U SN2mporeccax.

Mexdasnblii katamms B SN2-mporeccax. MeTopl co31aHus XOPOIIeH YXOIAIIEH TPYITIbL.

6. Peakuum p-anmuMuHupoBaHusA. MexaHusmbl p-anuMuHupoBaHud. [lpaBuna 3aiinesa u
l'opmana. DaxTopsl, OnpeAeNAIONIMe HampaBieHue >nuMuHUpoBaHus. Crepeoxumusi E2
snumuHupoBanusi. Koukypenuus E1 u SN1 peakuuii. Konkypenuus E2 u SN2 peakiuid.
@akTOopbl, BIMAOIIME HA 3Ty KOHKypeHuut. HMcnone3oBanue El- u E2-
SJMMUHUPOBAHUA B CHUHTETUYECKOW NPAKTUKE /JId TMOJYYEHHS aJKEHOB, AJIKHHOB U

JIUEHOB.

7. AKTUBHBIE METAJNIOOPTAHUYECKUE COEIUHEHUS B OPraHUYECKONM XUMHUH. MeToxsl
CHUHTE3a JUTUW- U MAarHMAOPraHUYECKUX COCAMHEHHUH W3 TrajoreHnpousBoiHbix nu CH-
KHMCJIOT. MeapopraHn4ecKkue COCOUHEHUS: CUHTE3 OUAIKWI- M AUApWIKYynpaToB. JIuTui-,
MarHMMOPraHUYECKUE COCIUHEHMS U KYIIpaThl B CUHTE3€ aJIKaHOB, IEPBUYHBIX, BTOPUYHBIX

N TPCTUYIHBIX CIIMPTOB, KCTOHOB, Kap6OHOBI:IX KHCJIOT.

8. KapOonunbHble coeauHeHUs. DNEKTPOPUIHLHOCTh KapOOHHUIIBHOTO YTIIEPOJa, BIHUSIHUE
CTPYKTYpPBl M 3aMECTHTENeH Ha PEaKIHMOHHYIO CIIOCOOHOCTh KapOOHWJIBHOW TPYNIBI B
anpaeruaax U keroHax. HykmeodumpHOe mpricoennHeHne K KapOOHMIBHOW TPYIIE BOIHI,
CIHPTOB W THOJOB. MeXaHU3M, TeTpadApUYEeCKHii HMHTEPMEAMAT, KUCIOTHO-OCHOBHOM
katanu3. 3ammra KapOoHWiIbHON Tpynnbl. 1,3-gutmansl [lomydenme OuCynbQHUTHBIX
HNPOMU3BOAHBIX,  IMAHTHAPUHOB  (OKCHHUTPWIOB) W  AIETHICHOBBIX  CIHMPTOB.
BsaumoneiictBue KapOOHWIBHBIX COCAMHEHHH C MEPBHYHBIMA M BTOPHUYHBIMHA aMHUHAMH.

OxcuMBI, TUAPA30HBI, APUITHAPA30HbI



9. Enonmsyemble KapOOHWUIJIbBHBIE cOeqWHEHHsS. KeTo-eHonpHas TayToMepus, BIUSHUE
CTPYKTYpPhI KapOOHUJIBHOTO COCIMHEHUS HA KOHCTAHTY PAaBHOBECHUSI, KUCIIOTHO- OCHOBHBIM
KaTaju3 TayTOMEPHOIro mpeBpaiieHus. EHONBI KapOOHWIBHBIX COSJUHEHUNM B PEAKIUSIX
rajoreHUpOBaHUsI, W30TOMMHOTO  oOMeHa  (AedTepwpoBaHHs) U paleMHU3aIuu
ONTUYECKU-aKTUBHBIX (OpPM. EHONAT-MOHBI, METO/IBI UX TEHEPUPOBAHUS B PABHOBECHBIX U
KMHETUYECKU-KOHTPOJIIMPYEMBIX YCIOBUSX. AJIbJIOJIbHAS KOHACHCAIUS aJIbJETUIIOB U
KETOHOB. MexaHn3M peaklud, KHUCIOTHO- OCHOBHBIM KaTanu3. HampaBieHHas
albJ0JIbHAs KOHJIEHCAIMS C HCIIOJb30BAHUEM JIMTHEBBIX M KPEMHHUEBBIX EHOJSITOB.

EnamMuHbI 1 MX UCIIOJIB30BAaHUE B CUHTE3E.

10. ApomatuuyHocth. KpuTepun apomMaTHUHOCTH: TeopeTHUecKHue (MpaBuio XIOKKeIs) U
AKCMIEPUMEHTANIbHbIE  (CTPYKTYPHBIA, MAarHUTHBIA, TepMoauHamuueckuit). CTpoeHue
oenzona. ®dopmyna Kekyne. CoBpeMeHHBIE MpPEICTABICHHS O CTPOCHUM OeH30I7a.
Jpyrue apoMatuyecKkre COEIUHEHUS: aHHYJICHBI, [IUKIMYECKUE HOHBI, KOHJECHCUPOBAHHbBIC

APpOMATHUYCCKHUC YITICBOAOPOABI, TCTCPOIUKIIBI. AHTI/IapOMaTI/I‘{HOCTb.

11. Pagumoxumus
1. CraGuibHOCTH aTOMHBIX sifiep. OOmIast XapaKTepUCTHKA TUTIOB PAAHMOAKTUBHOTO pacmaia.
OK30TUYECKHUE TUIIBI PAIMOAKTUBHOIO paclaja.

2. TeOpeTI/I‘IeCKI/Ie OCHOBBI HCIIOJIb30OBAaHHUA AACPHBIX peaKuHﬁ JJIA MMOJIYUCHUA

PaIMOHYKIUAOB.
3. MeTo/1bl BbIAETEHMS PAAMOHYKIIUIOB U3 00IyYEHHBIX MULIEHEH.

4. PaguomeTpusi M CHEKTPOCKONHSA HWOHM3HMPYIOIIMX U3TydyeHUil. (OCHOBHBIE THIIbI

ACTCKTOPOB.

5. lo3umeTpusi HMOHUBHPYIONIMX W3IydeHuid. HopMbl pamuanuoHHONW O€30mMacHOCTH.
[IpaBmia paboThl C HMCTOYHMKAMU HWOHUBHMPYIOMHUX W3IYYCHUH U PaTuOaAKTHBHBIMU

BEILECTBAMH.
6. Pagnonyximel B okpyskatomeit cpene. @oHOBOE 00TyIeHNE HACETICHHUS.
7. O01mue MPUHIUITBI UCTIOIB30BaHUS PAIMOHYKIUIOB B SIZICPHON MEAUITUHE.

8. SnepHo-ToruBHBIN UK. [lomydenue TomnmuBa it SaepHBIX peakTopoB. OOpamieHue ¢

OTpa6OTaHHI>IM AACPHBIM TOILNIMBOM.

9. OO0mMe NPUHIUIHI TIOTYYEeHUSI MEUEHBIX COCTMHEHHIA.



10. Meron pairoaKTUBHBIX UHIMKATOPOB.

12. ®usnyeckass XuMust

I. TepmoauHamMuyecKue NOTEHUMAIbl U WX IPUMEHEHHE IpPU H3YYEHHHM IPOLECCOB H
PABHOBECHBIX COCTOSIHUM CHCTEM.

2. Xumwnueckoe paBHOBecue. CTaHAAPTHOE COCTOSIHUE BEIIECTB, KOHCTAHTHI PABHOBECHUS
XUMHYECKUX PEaKLUi B ra30BOM M KOHACHCUPOBAHHOM (a3zax.

3. ®a3oBbie paBHOBECHUS: CHOCOOBI pacyeTa W SKCIICPUMEHTAIbHBIE HUCCIEIOBAHUS Ha
npUMeEpe CHCTEMBI JII00OM KOMIOHEHTHOCTH. Mcnosnb3oBaHue (a3oBbIX Auarpamm mpu
pPELIEHNN TPAKTHYECKUX 3a/1a4.

4. MonocnoiiHas axacopOius  Jlearmoopa u  moxaens bOT; ompeneneHue  ynaenbHOM
MOBEPXHOCTHU KaTaau3aToOpPOB U aICOPOCHTOB.

5. BzauMocCBs3u HaOIOJAEMBIX KWHETHUYECKUX TMApaMETPOB M BEIMUYUH, TOJTYYaeMbIX W3
TEOPUM XUMUUYECKOW KUHETUKHA U KBAHTOBOXUMHMUYECKUX PACUETOB.

6. OKCHEpUMEHTAJIbHBIE METOJbl OINpPEAENCHUS KHUHETHMYECKHX MapaMeTpoOB CIIOXKHBIX
peakuui. Y4ET npoLeccoB MacConepeHoca

7. T'ereporeHHbId KaTalau3: OCHOBHBIE KHHETUYECKUE CXEMBbI, JIMMUTHUPYIOIIUE CTaIUH,
ONpeNeJICHNE KHUHETHMYECKUX MapaMeTpOB U3 OSKCHEPUMEHTAIbHBIX JaHHBIX. [Iprmepsl
KaTaJIUTUYECKUX MPOLECCOB.

8. IloBepXHOCTh MOTEHIIMAIBHON YHEPTUU: MOCTPOCHNE KBAHTOBOXUMHUYECKUMHU METOJaMU
Y CONOCTaBJICHUE PACCUYMTAHHBIX XapaKTEPUCTUK C HAOII01aeMbIMU BETUYMHAMHU.

9. DNEeKTPOHHBIE COCTOSHUS MOJIEKYJISIPHBIX CUCTEM. DKCIIEPUMEHTAIIBHBIE U

TEOPETUYECKHE METO/IbI OMMCAHUSI BO30YXIEHHBIX COCTOSHUN. POTOXUMHUYECKUE PEAKITIH.
10. KonebaTenbHas 1 BpamiareiabHas 3a7aud B MOJIEKYJISIPHOM crieKTpockonuu. OCHOBHbBIE

(I)I/ISI/I‘IeCKI/IC MOJCJIN, UCITOJIB3YCMbBIC IJIS1 UX PCHICHUA.

13. ®yHpaMeHTAJIbHAS U IPUKJIATHAS IH3UMOJIOTHSI

[TpunuunuanbHble 0COOEHHOCTH (EPMEHTOB KaK KaTalu3aTOPOB B CPAaBHEHUU C JAPYTUMU
karanu3atopamu. Copouust cydcrpara Ha depmente. [Ipupona u sHEprus 0Opa3yrOIIUXCS CBI3CH.
Hcnonp3oBanue sHEprum copoMU A1l YCKOPEHHs (pepMEHTATHBHON peaKIiH.

VYpaBHenne Muxasnuca-Menren. Meronsl  ONpeneseHuss KUHETUYECKUX I1apaMeTpoB U3
JKCIIEPUMEHTANBHBIX  AaHHbIX. CranMoHapHas  KUHETHKA  (DEpMEHTAaTHBHBIX  PEaKIIMA.
Ckopoctb-mumutupymomas craaus. Habmronaemble KMHETHYECKHE IMapameTphl, WX (U3NYECKU

CMBICJ U IPUEMBI aHANIK3a (BKJIaJ KOHCTAHT AJIEMEHTaPHBIX CTaAH).



10.

[TpuHIMTBI ¥ MEXAHU3MBI PETYIISLUU (PEePMEHTATUBHONW aKTUBHOCTH B METAa0OJIMYECKUX MPOLIECCax.
[loHATHS KOOMEPATHBHOCTH, aNIOCTEpUYEeCKOM perynsaiuu. OTauuue peryssiiuu JIMHEHHBIX
HENoYeK MPeBPaLICHUH U HUKINYECKHX MTPOLECCOB.

XUMHYECKHE MEXaHU3Mbl YCKOpEHHUs peakiuii B depmeHTaTUBHOM KaTanuze. CucTeMbl ¢
MEePEHOCOM 3apsija B aKTHBHBIX IeHTpax depmeHToB, Hanmpumep, Ser-His-Asp unu Cys-His u ap.
KaxkoBa poinb Takux cucteM B KaTanusze epMeHTaMu?

Posib HOHOB METaJIOB B CTPYKTYpE U Katanuse pepmMeHTamMu (MOTYT OBITh pa3HbIE IPUMEPHI: LIUHK
B KapOOKcuIlenTHIa3ze, KapOoaHruapase, alKOTrOJbJETHIPOTeHa3e; JKele30, KaJblMid B
MEePOKCUIA3E U T.1.).

Pons BuTamMuHOB B (depmeHTaTUBHOM Kartanmuse. KodakTopbsr (kodepmeHTBI). MeXaHW3Mbl HX
ydqactusi B (pepMEHTATUBHBIX peakiusax. [Ipumepsl map ButamuH — KodakTop (KoepMeHT) u
KaTaJIM3UPYEMBbIX (DEPMEHTOM pEeaKLIUi.

JIHK, xpomocoms! 1 mia3Muipl. CTpoeHHE, peIIMKanus, COXpaHEHUE B Py OKOJEHUH.
Dkcrpeccusi TEHOB U ee peryismnus. [IpenmyiiecTBa TeHHO-WHXEHEPHBIX METOJOB IONTY4EHUS
0eKoB ¥ (PePMEHTOB IO CPABHEHHIO C TPATUIIMOHHBIMHU.

Knerounas wu cyOkieTrouHas opraHu3zanus MpokapuoT. [IpokapuoTbl B MNPOMBIIUIEHHBIX
TEXHOJIOTUSX (HapUMep, MUIIEBBIX).

MeTtoapl UMMYHOXUMHUYECKOro aHanu3a. MMmmyHodepmenTHblit ananu3 (MDA). depmeHTHl ams

N®DA. CpaBHUTENBHBIE XapaKTEPUCTUKU T€TEPOrEHHBIX U TOMOTE€HHBIX MeTo10B DA.

14. XuMun4yeckass KHHETHUKA

1. MeTo1bl OMCaHUsI MHOTOCTAAUMHBIX XUMHUYECKHUX peaKum”I.

2. HeHHbIC " OCIHBIC PA3BCTBJICHHLBIC XUMHUYCCKUC PCAKINH. MexaHu3Mbl 3apOXKIACHUA U

oOpbIBa 11eneil. Mexanu3Mbl pa3BeTBieHus. [Ipenenbl BocIiaMeHeH .

3. uddy3noHHO-KOHTpOIUpYEMble  XUMHUYeckue  peakiuu.  CranuoHapHbIi U
HECTAaIlMOHAPHBIN  pexumbl. Juddysnonnsie orpaHudeHus B TOMOTCHHBIX U

ICTCPOICHHBLIX PCAKIMAX.

4. TloBepXHOCTM  NOTEHLUMAJIbHOW  3HEpruH. Teopuss  MEPEXOJHOIO  COCTOSHUSA

(aKTUBUPOBAHHOT'O KOMILIEKCA), 00JIACTh MPUMEHEHUSI U OTPAHUYEHUS ITON MOJIEIH.

5. KBanrtoBble 3(dextsi B XuMuu. TyHHenbHBIA »ddekr. Kpurepun TyHHEITHHOTO

MMPOTCKAHUSA PCAKIINH. MarsuTHbIC U CIIMHOBBIC SIBJICHHUS.

6. OCHOBHBIC IMPUHIMIIBI KaTaJn3a. Tunel KaTAJIUTHYECKUX CHUCTEM M OCOOCHHOCTH HX

KHMHECTHYCCKOI'O OIIMCAaHUA.

7. Kunernka (OTOXMMUYECKHUX MTPEBPAILEHIA U METO/IbI €€ NCCIIETOBAHMUS.



8. OCco0EHHOCTH KMHETUKHU MPOTEKAHMSI XUMHUECKUX PEaKIMil B )KUJIKOW U TBepAoH (ase.

9. Anmabatmdeckoe © HeaanabaTHUUeCKOe MPOTEKAHWE XUMHYECKUX PEaKIHi.
TeopeTnveckue MoJEad, MPUMEHUMBIC JIJISi OIICHKU BEPOSTHOCTH (KOHCTAHTBI CKOPOCTH)

IMPOTCKAHUA TAKHUX peaKum"I.

10. BO3MOXHOCTH KBAaHTOBOM XUMHUM [UIsl pacyera M MpeAcKa3aHus KUHETUYECKUX

XAPAKTCPUCTHUK 3JICMCHTAPHBIX U MHOT'OCTaJUMHBIX peaKuHﬁ.

15. XumMus BBICOKMX JHEPrUui

1. Ompenenenne XWMHUHM BBICOKMX JHEPruil (TEpMOIUHAMHUYECKHE M KHHETHYECKHE
KPUTEPHH).

2. PaguanioHHO-XUMHYECKHUI BBIXOJ U KBAHTOBBIN BBIXOI.

3. IIpocTpaHCTBEHHAs: HEOJHOPOIHOCTD PAAUALIMOHHO-XUMHYECKUX IPOLIECCOB.

4. BpemeHHas mIKajga paauaiiOHHO-XUMHYECKUX U (POTOXUMHUYECKUX MPOIIECCOB.

5. HepBI/IIIHBIe HHTCPMCAHUATBI paIUAITHOHHO-XUMHWYCCKHUX ITPOLCCCOB.

6. ConbBaTHPOBAHHBIN 3JIEKTPOH (0O0pa30BaHME, CHEKTPOCKOIMMYECKUE MPOSBICHUS U
peaKIum).

7. Paguonu3 Bosbl U pa30aBiIeHHbBIX BOJHBIX PACTBOPOB.

8. Pannonus yrieBoaopoioB.

9. PagnanronHasi CTOMKOCTh M paJiMalliOHHAas YyBCTBUTEIbHOCTH MOJIMMEPOB.

10. TexHONMOTHY paTUAIIIOHHOTO MOIU(PUITUPOBAHUS TTOTUMEPOB.

16. XMMHU$1 ¥ TEXHOJIOTHSA BELIECTB U MATEPHUAJIOB

1. ITonyuenue cunte3-raza. OCHOBHBIE MTPOAYKTHI IEPEPAOOTKH MPUPOIHOTO ra3a.
2. ITytu nepepabotku HepTH. OCHOBHBIE TPOAYKTHI HEHTEXUMUU U UX TPOU3BOJICTBO.
3.ITonmuMepHbIE KOMIO3UIIMOHHBIE MaTepHAIIbl. APMUPYIOIIHNE U CBA3YIOIINE KOMIIOHEHTBHI.

4, MeTOZ[bI MOJY4YCHUA W NPUMCHCHHUC IMOJUMCPHBIX KOMIIO3WIIMOHHBIX MATCPHAJIOB Ha

OCHOBC CTCKIIIHHBIX, 0a3aIbTOBBIX U YTJIICPOOHBIX BOJIOKOH.

5. OcHOBHBIE METOABl TOJNy4YeHHs W 00JacTh TpPUMEHEHWs anMasa, rpadura u

MYJIBTUTPa(EHOBBIX MAaTEPUATIOB.

6. Tumsl YIUIOTHUTCIIbHBIX MaTCPpHUAJIOB U o0acTH ux IMPUMCHCHUA.



7. Tunbl MacCUBHBIX OTHE3alIMTHBIX MaTCpuaIoB, IMPUHIHUII HUX JICUCTBUS U obJactu

MMPUMCHCHMA.

8. Kpurepun >3ppeKTUBHOCTH XUMHKO-TEXHOJOIMUECKON cuctemMbl. OCHOBHbBIE MPUHLUIIBI
"3e7eHON XumMun'.

9. KamupummpoBannas u HekBamupHUIUpOBaHHAS >HEprusi. OOpaTuMbie U HEOOpATUMBIE
’HEpronpeoOpasyronre yCTpouCTBa U UX IPPEKTUBHOCTD.

10. BozneiicTBuE XMMHUKO-TEXHOJIOTMUECKMX CUCTEM Ha OKpyKaroulyto cpeny. CiydaiiHele u

MOCTOSIHHO JIEUCTBYIOIINE (PaKTOPBI.

17. XuMusi HOHHBIX M MOJIEKYJISIPHBIX CHCTEM

1. IlpencraBieHre 0 MOJEKYJIAPHBIX OPOUTANISIX B MOHHBIX M MOJIEKYJISIPHBIX CUCTEMAX.

2. OnpexneneHue CTPOEHUS HOHHBIX U MOJIEKYJISIPHBIX CUCTEM CIEKTPAIbHBIMU METOAAMMU.

3. PerpocuHTETHYECKUI aHAIU3 B OPraHUYECKON XUMHUH.

4. KUCIOTHOCTh 1 OCHOBHOCTh HEOPTaHUYECKUX U OPTAHUYECKUX BEIIECTB.

5. OcCHOBHBIE TUIIBI AKTUBHBIX MPOMEXKYTOUHBIX YACTHUI] B XMMHUYECKUX PeaKIMsIX. MeTobl
uX OOHapyKEHUS U CIOCOOBI T€HEPALIUH.

6. ['oMOreHHbII U reTeporeHHbIN KaTanu3. MexaHu3Mbl KaTATUTUYECKUX TIPOLECCOB.

7. CTpoeHHE HOHHBIX U MOJIEKYJISIpHBIX cucTteM. Kpuctammorpadusi.

8. CTpoeHue, TMOJYy4EeHHE M CBOMCTBA OCHOBHBIX KJIAaCCOB METAJIOOPTaHUYECKHUX
COCJIMHECHMH.

9. XuMH4eckoe paBHOBECUE M KHHETUKA XUMHUYECKUX PEAKIIUH.

10. Ob1ue npeacTaBiIeHUs O BRICOKOMOJICKYIISIPHBIX COSMHECHUSX.

18. Xwumwusi TBepaoro tesaa

1. Knaccudpukanusa npedextoB mo pazmepHOcTH. TouedHble JeEKTHI.
Bunbl Toueunsix neeKkToB: BakaHCUU, puMecHble nedekTsl. [Jedextsr no lorTku
u Openkento. Peakuun oOpazoBanus A1ePeKTOB U UX KOHCTaHTHI. CIOCOOBI CO3/1aHUs
HEPAaBHOBECHBIX KOHIIEHTPAIM TOYEUHBIX Ae(eKkToB. BiusHue ToueuHbix nedexTon
Ha CBOMCTBA KPUCTAIMYECKUX BEIIECTB.

2. Knaccudpukanusa npedextoB mo pasMepHocTH. JlUCIIOKanuu, BHIIBI
nucinokauui. Bektop broprepca. BiusiHMe nuciokanunii Ha CBOWCTBA METAJIJIOB.

Hedektsl ynakoBku. KorepeHTHbIE U HEKOTEPEHTHBIE MEK3EPEHHBIE TPAHUIIBI.



3. TBepaple pactBopbl. Tumbl  TBEpABIX PACTBOPOB:  3aMEIICHUS,
BHEpeHUs, BblYMTaHUA. OCHOBHBIE (PAKTOPBI, OMPEIECISIONINE CYIIECTBOBAHNE
TBEP/bIX PACTBOPOB 3aMelleHus. PazMepHblil pakTop. DneKTpoXxuMuyecKkuil haxkTop.
DneKTpOHHas KOHLIEHTpaLus e/a.

4. OCHOBHbBIE CTPYKTYpHBbIE THUIBI MeTaWIOB. OKTa’ApUYecKUe u
TeTpasapuyecKkue MycToTbl. CTPYKTypHBIE THIIBI, OJaronpusTHbIE sl 00Opa30BaHUs
TBEP/ABIX PACTBOPOB BHeApeHUs. CBA3b CTPYKTYPHOIO THIIA C MOJIOKEHUEM MeTalljia
B Tabnune MeHeneena.

5. Baxwuerimue cemeiictBa UMC: ¢a3el FOM-Po3zepu, dasel JlaBeca, da3zbl
o-cemeiicTBa. Ponb pa3mepHOro u 3nekTpoHHOro Qakrtopa B obpasoBanuun NUMC
YKa3aHHBIX TUIIOB.

6. NHTepmeTasinyeckue COeIUHEHHs TpouHbIXx cucreM P3M-IIM-D
(I'M — nnatuHOBBIE MeTauibl, O — p-30eMeHTbl 13 u 14 rpynn IIC), wux
KpUCTAJIIMYECKAs. CTPYKTypa U (U3ndecKue cBOWCTBA: (MIyKTyalusi BaJEHTHOCTU
atoMoB P3M, TspxenodepMuoHHOE cOCTOsIHUE, CBEpXITpoBoAUMOCTS I poaa, apdext
Konno.

7. Ckanupymomas 3JeKTpoHHas MUKpockonus. [lpuHuun mnomydeHus
uzobpaxenus. Buabpl usnmyuyeHus, oOpasywoomuecs TpH  B3aUMOJACHUCTBUU
AJIEKTPOHHOTO 30HAAa C 00pa3uoM. MUKpPOPEHTI€HOCHEKTPAJIbHBIA  aHAJIN3.
XapakTepUCTUYECKOE PEHTIEHOBCKOE H3iaydeHue. CTaHAaapThl A8 MUKPOAHAIM3a.
@dakTopbl, BIUAKIIME HA TOYHOCTh KOJMYECTBEHHOI'O aHAIM3a: COCTOSHHUE
HOBEPXHOCTU U MOPUCTOCTh, MUKPOHEOJHOPOIHOCTb, HAJIOKEHHUE [TUKOB

8. AncopOent, anmcopbar. Bumer aacop6muu. MoHOMONEKyIspHAsS W
HOJIMMOJIEKYJIsIpHas afgcopoums. M3otrepmbl U u300apbl aacopOuuu. YpaBHEHHE
I'enpun. KoHcranTa aacopOIMOHHOTO paBHOBecus. YpaBHeHue JleHrmropa.
OcHoBHBIE TmONOXKEHUs Teopun bpynayspa — Owmera — Temrepa (BOT) nmus
HOJIMMOJIEKYJISIPHOM afcopounu. OnpeaeneHue miomaau NOBEPXHOCTH aJICOPOEHTA.
Xpomarorpadusi, pa3nTuuHbie €€ TUIIBI (ra30Basi, )KUAKOCTHAS U JIP.).

9. VYcnoBus 3MeKTPOXUMUYECKOTO PAaBHOBECHS HA TpaHUIle pasnena (a3 u
B DJJIEKTPOXUMHUYECKOW 1enu. TepMoauHaMuKa TrajibBaHUYECKOIO JJIEMEHTA.

ONeKTPOABIKYIIAsl CHUJla, €€ BBIpAXEHHE uepe3 sHepruto ['ubbca peakinuu B



anemeHTe. YpaBHeHus Hepucra u ['mG6ca — I'eapMrosibiia Jyisi paBHOBECHOM
AIEKTPOXUMUYECKOM LenH. [IoHATHE 3IEKTPOIHOrO MOTEHIMAA.

10. ApncopOumsi Ha TOBEPXHOCTH TBEpAbIX Ted. Buasl agcopOium.
MonomonekysipHass ¥ TOJUMOJEKYJsipHast ajacopouus. M3orepmbl u n300apsl
aacopommu. YpaBHenue I'enpu. KoHcraHTa afcOpOITMOHHOTO PaBHOBECHS.
VYpauenue Jlenrmiopa. OCHOBHbIE TOJOXKEHUS Teopun bpyHayspa — OMmmera —
Temnepa (BOT) nmns momumonekyspHO amcopOuuu. OnpeneneHue TUIONIAINA

MOBEPXHOCTH a/ICOpPOEHTA.

19. DnexTpoxumus

1. HMoH-uoHHBIE B3aUMOJIEHCTBUS B paCTBOPaX 3JIEKTPOJIUTOB.
2. SIBneHue conbBaTAIlNU.

3. Ckayok MoTeHIuaia Ha TpaHUIIe JBYX PaCTBOPOB.

4. CtpoeHue 3apsokeHHOW Mex(pa3zHOW TpaHUIbl s HACATbHO MOJIPU3YEMbIX

AEKTPOIOB.
5. Ancopbuus ¢ mepeHocoM 3apsia.

KuneTtnka snekTpoaHOTO TIpoiiecca B yCIOBUSIX MEIJIEHHON cTarnoHapHou nuddy3umn.
Kunertuka craguu rnepeHoca 3JeKTpOHa Ha 3apsKeHHOM Mexkda3HON rpaHulle.

3JICKTpOXI/IMI/I‘ICCKa$I HWHTCPKAJIAINA.

© © =N

SHGKTpOKpI/ICTaHJ'II/IS alys.

10. AHOTHOE pacTBOpPEHUE U MaCCUBAIMS METAILIOB.



