BOIPOCHI
ANA NOAroTOBKU K rocyAapCTBEHHOMY 3K3aMeHy
no cneumanbHocTu 04.05.01

«CDyH.qameHTaanaﬂ n npuKknagHasa XxmMmumsa»

01. AHanumu4eckasst xumusi

I.  ATOMHO-3MUCCMOHHas cnekTpockonus. OCHOBHbIE MOHATUSA U CyTb MeToda. [locToMHCTBa
n HepgoctaTkn. Cnocobbl NONyyYyeHUs CMNEKTPOB, annapatypa W  MeTporiorndyeckue
XapaKTepUCTUKN. TpaguuMoHHbIe nNpueMbl NPoOOMNOAroTOBKM NPU NPOBEAEHUM aHanuaa.
MpumMepbl MCNOMB30BaHUA METOAA B aHANNTUYECKOWN NPaKTUKe.

2. . ATomHo-abcopbumoHHaa cnektpomeTpusi. OCHOBHbIE TMOHATUS U CyTb MeToAa.
HoctonHcTBa u HepoctatkM. Cnocobbl aTtomMusaumu, annapatypa M MeTposiornyeckme
XapakTepuUCTUKN. TpaguuMOHHbIE NpUeMbl NPOOOMNOAroTOBKM NPU MNPOBEOEHUM aHanuaa.
Mpumepbl CNONb30BaHNA METOAA B aHaNMTUYECKON NPakKTUKe.

3.  ®nyopumetpua. OCHOBHblE MOHATUS M CyTb MeToga. [JOCTOMHCTBA M HeLoCTaTKW.
Cnocobbl nony4yeHns CNekTpoB, annapatypa W MEeTPOSIorMyYeckme XapakTepUCTUKM.
TpaovunoHHbIE  npueMbl  NPOOOMOAroTOBKM  MNpu  nNpoBeAeHMM  aHanui3a. [lpumepsi
MCNOSb30BaHNA METO4a B aHaNMTUYECKON NpakTuKe.

4, CnektpodoTomepunsa. OCHOBHbIE MOHATUSA U CYyTb MeToda. [JoCTOMHCTBA N HeJOCTaTKu.
Cnocobbl nony4yeHns CNekTpoB, annapatypa W METPONorMyeckme XapakTepUCTUKMU.
TpagvuMOHHbIE  nNpueMbl  NPOOOMOArOoTOBKM  MpU  nNpoBeAeHuMuM  aHanus3a. [pumepsl
MCNoSb30BaHNA METOLA B aHANNTUYECKOWN NpaKTUKe.

3. Macc-cnektpomeTpusi. OCHOBHblE MOHATUS WU CyTb MeToga. [JOCToMHCTBa U
HegocTaTkn. Cnocobbl Nony4YeHMs CNEKTPOB, annapaTtypa U MeTPONOrnyeckme XapakTepuCTUKK.
TpaovunoHHbIE  npueMbl  NPOOOMOAroTOBKM  MNpu  nNpoBeAeHMM  aHanui3a. [lpumepsi
NCNonb30BaHMs MeTo4a B aHANUTUYECKON NPaKTUKe.

6. MoTteHuynomeTpusa. OCHOBHbIE NOHATUA U CyTb MeToAa. [lOCTOMHCTBA U HEJOCTaTKu.
BapuaHTbl MmeToga. AnnapaTtypa u MeTPONOrnyeckne xapaktepuctukn. TpagnumoHHbIe NPUEMBI
npobonoaroToBkM MNpwu  npoBedeHun aHanmsa. [lpymepbl  MCNOMb3oBaHUS MeToda B
aHannTU4eCcKon NpakTuke.

7. BonbTamnepomeTpuyeckne Metodbl, WX OCHOBbl. [JOCTOMHCTBA W HeOoCTaTKu.
Annapatypa u MeTponornyeckne xapaktepuctuki. TpaguumMoHHbIE NpuemMbl NPoBonoAroToBKM
npwn npoBegeHun aHanusa. [lpymepbl MCNOMb30BaHUSA BOSbTaMNepoMeTPUYECKMX METOAOB B

aHannTU4eCKon npakTuke.



8. Ma3oBasa xpomatorpadumsi. OCHOBHbIE MOHATUS U CyTb MeToda. BapuaHTbl meToaa.
[ocTtonHcTBa 1 HegocTaTki. AnnapaTtypa U MeTPOSiorMyeckme XxapakrepucTnkn. TpaguumoHHble
npyembl NPoboNoAroTOBKM NpU npoBedeHuu aHanusa. [pumepbl MCNonb3oBaHUA MeToda B
aHanMTUYeCKon NpakTuke.

0. BbicokoadhpekTnBHas xmakocTHas xpomatorpadusi. OCHOBHbIE MOHATUA U CyTb
meToda. [octouMHCcTBa WM HegocTaTku. Annapatypa W MeTpOSiorMyeckme XapakTepUCTUKWN.
TpaguunoHHble  npuvemMbl  NpPoGoONOAroTOBKM  NpPU  NpoBedeHMM  aHanusa. [lpumepsbl
MCNoNb30BaHMA MeToAa B aHaNMTUYECKOM NpakTUKe.

10. WoHHass xpomaTorpacmsi. OCHOBHble MOHATUA W CyTb MeToga. [locTouMHcTBa M
HegoctaTkn. BapuaHTbl MeToga. Annapatypa WM MeTpPOrorMyeckue  XapakTepUCTUKW.
TpaguunoHHble  npuemMbl  NpPoGoONOAroTOBKM  NpU  NpoBedeHMM  aHanusa. [lpumepsbl

NCNob3oBaHNA METoLa B aHaNMTUYECKON NPaKTUKe.



02. BuoopzaHu4yeckasi xumusi

1. CrpykrypHas opranuzamnus 0eakoB. [IpuHIUIEI 1elicTBUS (EPMEHTOB.
2. XUMHUYECKUH CUHTE3 OJUTOJE30KCH- U OJIMTOPUOOHYKICOTHIOB. AMUI0(POCPUTHBIN METOT

CO3JIaHUsI MEKHYKJICOTHHOU CBSI3U. ABTOMAaTH3aIUs MTPoLiecca CUHTE3a.

3. Mertoap! pazaeneHusi, OOHApY>KEHHs U UACHTUPHUKAIIMA OMOTIOIMMEPOB.
4. MonekynsipHble OCHOBBI TEHETUYECKON MHKEHEPHH.
5. CoBpeMeHHBIE METO/IbI aHAJIM3a TPOCTPAHCTBEHHON CTPYKTYPHI OEIKOB M HYKJICHHOBBIX KUCIIOT

ux BSaI/IMO[[eI\/JICTBI/ISI C MaJIbIMU MOJICKYJIaMH.

6. Crpykrypa u QyHKIUN HYKIEUHOBBIX KUCIOT. COBpeMEHHBIE MOAX0/IbI K cekBeHUupoBaHuto JJHK
n PHK.

7. Peruukanus u ee perynsanusa. KineTouHnsiid UK.

8. buocuntes PHK. Tpanckpunuus u ee perynauus. Cozpeanue PHK.

9. Tpancisuus. CpaBHEHHE MEXAHU3MOB TPAHCISLIUU Y TPOKAPUOT U DYKAPHUOT.

10. B3anmoneiicTBre KJIETOK B MHOTOKJIETOYHOM OpraHu3Me. MexXKiIeTouHass KOMMYHUKaIsl.

CursajbHbIe KaCKaIbl



03. BbICOKOMOJIEKYNISIPHbIE COeOUHEHUSs

1. [TonsiTHe THOKOCTH, €€ CBSI3b C MOJICKYJIIPHON MacCOil M XUMHUECKOM MPUPOJION MaKPOMOJIEKYJI.

2. CuHTE3 OJIMMEPOB U3 MOHOMEPOB TI0 IIEMTHOMY MEXaHU3MY: KJlacCu(PUKaIus peakiuit
MOJIMMEPU3ALUU U UX CPAaBHUTEIIBHBIN aHAIN3 HA IIPUMEPE PAAUKAIBHON U )KUBOY aHMOHHOMN
NOJIMMEPHU3ALH (TUIIBI MOHOMEPOB U MHUIIMATOPOB, AJIEMEHTapHbIE PEAKIIMH, 3aBUCUMOCTb CKOPOCTU U
CTEIEHNU MOJIMMEPU3ALMN OT KOHIIEHTPALIMY MOHOMEpA, HHUIIUATOPa, TEMIIEPATYpPhl U MOISIPHOCTH
PacTBOPUTEIIS).

3. CuHTE3 NONMMEPOB U3 MOHOMEPOB IO CTYIIEHYaTOMY MEXaHU3MY; IPUMEPBI KOHACHCALIMOHHBIX

MOJIMMEPOB; CIOCOOBI PETYIHMPOBAHUS UX MOJIEKYIISIPHON MacCHhI.

4. XUMHYECKUE peakly MOJIMMEPOB: Ki1acCu(UKALMS U TPUMEPHI.

5. [TonumepananornyHble NpeBpalieHus: (pakTopsbl, BAUSIIONINE Ha KHHETUKY MOJIMMEpPaHaTIOr HUHbIX
peaKLHuii.

6. JecTpyKiusi mOJIMMEPOB: LEMHAS U 110 3aKOHY CITyYasi.

7. Tunbl pa3oBBIX TUarpamMM MOJUMED - PACTBOPHUTEINb, IIOHATHE O BEPXHEW U HIDKHEH KPUTHUECKOU

TEMIIEPATYPE PACTBOPEHMSL. Y PaBHEHHE COCTOSHHUSA MTOJIMMEpPA B pacTBOpe. TaTa-pacTBOPUTEND U
Tara-Temneparypa.

8. I'uapoarnamuueckue cBOMCTBA pa30aBIeHHBIX PacTBOPOB moaumepos. [Ipumenenue
BHUCKO3MMETPHUH IS ONIPENIEICHHs MOJIEKYJIIPHOM MacChl IIOJMMEPA U CPEHUX Pa3MEPOB
MaKpOMOJIEKYJI.

9. PacTBOpBI MONNANEKTPOIUTOB: TEPMOAMHAMUKA M OCOOEHHOCTH THAPOIMHAMUYECKOTO TIOBEACHUS
B BOJHBIX U BOJHO-COJIEBBIX CpPENaAX.

10. DU3MKO-MEXAaHUYECKUE CBOMCTBA KPUCTAJUIMYECKUX ITOJIMMEPOB



04. KonnoudHasi xumusi

1. AncopOuus. [Tonarue agcopOiuu B paMKax TePMOJIMHAMHUKY W30BITOYHBIX BemruuH [ mO0ca.
VYpaBuenne ['n66ca. DxcriepuMeHTanpHOE onpenenenne ancopounn [TAB Ha 1erKomoaBHKHBIX
rpa"uIax pasuena ¢as MeTooM TeH3noMeTpun. [loBepxHOCTHas U aacopOmonHas aktuBHocTr [TAB,
BIIMSIHUE JAIHHBI 1enu Monekynbl [IAB. Mexauusm agcopOrun [TAB u3 BoIHBIX pacTBOPOB.

2. CmaunBanue. BoiBog ypaBHenus FOnra. TepmoagunaMuueckue yCaoBUSI CMaUYMBaHUsI, HECMAuUBaHUs,
pacrekanus. ['ucrepesuc cmaunBanus. Y1papieHue cMaunBanueM npu nomoinu [TAB. Onpenenenue
yIIeTbHON MOBEPXHOCTHOM 3HEPTUH HU3KOIHEPTreTHUECKUX TTOBEPXHOCTEN TBEPABIX T€J METOAOM
CMauMBaHMUS.

3. Munemnoo6pazoBanue B BOAHbIX pacTBopax [TAB. Kpasuxumuueckast MoJens 1 MOJIENb
niceBioazHoro pasneneHus. TepMoanHaMuKa MUIEII000pa3oBanus. MuUIemiooopa3oBaHie B BOJIHBIX
pactBopax OuHapHbIX cMeceii [TAB munest (MoenH uaeaabHOro U PpEryasipHOTO pacTBOPOB).

4. Comrobmmm3anus B BogHbIX pacTtBopax [TAB. ComobmmmsanuonHas emkocts Mutiesi [IAB u ee
JKCIIEpUMEHTANIbHOE onpeesenre. JIokanu3anus Coao0MIN3aTOB Pa3IMuyHON MPUPOABI B MUIIEIIaxX
ITAB. Tepmoannamuka comoounuzamun. [IpakTruueckoe MPUMEHEHHE COMFOOMITN3aIINHN.

5. KoHieHCcaloHHbIE METO/IbI OJYUYE€HUSI TUCTIEPCHBIX CUCTEM. Te€OpHH TOMOT€HHOTO U TETEPOreHHOTO
3apoabiieodpazoBanusi. Knnetnka 3apojipiiieo0pa3zoBanus. MeTOIbI pEeryIHpOBaHUS pa3MEpPOB YACTHII.
6. [lonyyeHnue HaHOYACTHUIL PA3IMYHOUN pUpoabl. OOpaTHBIE MUKPOIMYJIbCUM KaK MaTpULIA JJIs
nosryueHust HaHoyacTuil. [TomydyeHne HaHOMaTepHUaaIoOB Ha OCHOBE 30J1b-TeJIb ITEPEX0a.

7. AuciepcuoHHBIE B3aUMOJEHCTBUSA. DHEPIUS U CUJIA JUCTIEPCUOHHBIX B3aUMOICHUCTBUIN MEXIY IBYMS
Makpodazamu, pa3aeICHHBIMA TOHKON TIJIOCKOM MPOCIONKON (BaKyyM WJIH JKHJIKOCTh). DHEPTHUS U CUjla
B3aUMOJICHCTBUA IBYX c(hepruecKuX 4acTull (B BaKyyMe U B AUCIIEPCUOHHOM cpene).

8. ArperaTuBHasi yCTOMYMBOCTh IUCTIEPCHBIX cucTeM. PackimHuBaroiee napienue mno Jleparuny.
OcnoBsl Teopun JJJIDO. CocTaBnsomue pacKIMHABAIOIIETO JaBICHUS Pa3IMYHON IPUPOIBIL.
CtpyKTypHO-MeXaHW4YeCKHi Oaprep mo PeOuHaepy kak CUIbHBIN (GaKTOP YCTOMYMBOCTH TUCTIEPCHBIX
CHUCTEM.

9. CtpykTypoobOpazoBaHue B AUCIIEPCHBIX CHCTeMaX. TUIBI KOHTAKTOB MEXK/y YaCTHIIAMU JUCTICPCHOM
¢a3bl. YCI0BHS BOSHUKHOBEHHS U Pa3pYIICHUS KOATYJISIIMOHHBIX KOHTAKTOB B IUCIIEPCHBIX CHCTEMAX
(kpuTepuii nceBaoar0pMIbHOCTH). [IpOYHOCTD CTPYKTYpBI. Peosorust kak MHCTPYMEHT U3Yy4eHUs
MEXaHUYECKUX CBOUCTB JUCTEPCHBIX CUCTEM.

10. B3anmMocCBsI3b yaeabHOM MOBEPXHOCTHOM SHEPTUU TBEPAOTO TEJA U €ro MPOYHOCTU. Y pPaBHEHUE
I'puddurca. dpdexr Pedbunnepa, popmel ero npossierus. DakTopbl, ONPEACIISIONINE CTETICHb

nposiBienus 3¢ dexra. Mcnons3oBanue r¢dexra PeOunaepa Ha npakTHKe.



05. JlazepHasi xumusi

1. XapaKTepuCTUKHU Ja3epHOT0 U3Iy4eHHs! (KOTepEeHTHOCTb, HAIIPaBIEHHOCTh, UHTEHCUBHOCTD,
MOHOXPOMaTHYHOCTb, MOJIIPU3alUsl, YaCTOTa, JITUTEIbHOCTh, MOZIOBas CTPYyKTypa). [loHsTHe pe3onaTopa
Y OCHOBHBIE €TI0 3JIEMEHTBHI.

2. Haubonee pacripocTpaHeHHbIE HEMIPEPBIBHBIE M UMITYJIbCHBIE JIa3ephl - mpuMepsl. [Ipeodpa3oBaTenn
YacTOTHI JJa3€PHOT0 U3ITydeHUsl. MeToIbl H3MEPEHUS XapaKTePUCTHK JIa3epPHOTO U3ITYUCHHUS.
Oco0eHHOCTH Ta3epHOTo U3TyYeHHs] PEeMTOCEKYHAHON ATUTEIIbHOCTH.

3. ®U3UKO-XUMHUYECKUE IPUHIUITBI PA0OTHl XUMUYECKHX M SKCUMEPHBIX JIa3€pOB, a TAKXKE JIa3epOB Ha
napax METaJUIOB, TBEPIOTEIbHBIX JIa3€POB, JIA3EPOB HA KPACUTEIIAX: CXEMbI HAKAUKH, IPUMEPBI.

4. JlazepHast abnsnus U JJa3epHO-UHAYIIMpOBaHHAas aecopOius. CoueTaHue Ta3epHoOro mpooooTdopa co
CHEKTPOCKOMUYECKUMHU METOoAaM1 aHanu3a. CpaBHEHUE C IPYTUMU CIOcO0aMU aTOMU3ALINH,
UCIIOJIb3YEMBIMHU B CIIEKTPAJIbHOM aHAJIN3E.

5. JIazepHblIif cCHHTE3 YIBTPAaXOJOJHBIX MOJIEKYSIPHBIX aHcaMOuieit. PoTo acconuanus u
MarHUTOACCOLHUAIUS YAbTPAXOJIOAHBIX aTOMOB. POJb peLM3HOHHOM JTa3epHOM CIEKTPOCKOIUH U
KBaHTOBOXMMHYECKOTO MOJICTUPOBAHUS B TTOMCKE Hanboiee 3 PEeKTUBHBIX MyTEH Ja3epHON «COOPKU» U
OXJIAKJIEHUS MOJIEKYJI.

6. JlazepHo-unyupoBanHas ¢iayopecuenus. Hacwienue nepexona. OqHO- U ABYXCTyIEHYAThIE
cxeMbl Bo30yxaeHus. [Ipumepsl onpeaenenns CeKTPOCKOMNYECKUX KOHCTAHT U KOHIEHTPalluu aTOMOB
U MOJIEKYIL.

7. JIazepHO-UCKpOBasi IMUCCHOHHAS CIIEKTPOMETPHS: OCHOBHI MeTO/a, anmnaparypa. OCHOBHbIE (paKTOpHI,
BIMsIOUIME HAa n3Mepenus. [IpeumyniectBa u Henocrtatku Merona. Ilpumeps! ucnonsizoBanus JINOC u ux
METPOJIOTHUECKHUE XapaKTEPUCTUKH.

8. JlazepHO-uHIyIIUpOBaHHAs HOoHU3anus. OnrorabBaHudecknuid 3pdekt. Pe30HaHCHO-NMOHM3AMOHHAS
criekTpockonus. MHorooToHHass HOHU3AIMsI. ATOMHO-MOHU3AIMOHHBIN MeTo. [Ipumeps! onpeneneHus
€IMHUYHBIX aTOMOB.

9. KomOuHamonHoe paccesiHue cBera. [ uranrckoe komOMHanoHHoe paccesinue. [lonsarue
TJIa3MOHHOTO pe30HaHca. Bubl paccesHus cBeta, memraromniue ¢paktopsl. [Ipumepsr ncronas3oBanus KP u
UX METPOJIOTHYECKHE XapaKTEPUCTHKHU.

10. JIazepHoe 30HaMpoBaHuE aTMOC(hephl. «VICKYCCTBEHHBIC» 3BE3/IbI U AJANITHBHAS ONTHKA.
OCO0EHHOCTH CIEKTPAILHOTO aHAJIN3a aCTPOHOMUYECKUX 00beKTOB. OmnpeeneHne XMMUIECKOTro

cocraBa aTMoc(hepbl SK30IIJIaHET.



06. MedQuuyuHcKast xXumMusi U MOHKUU op2aHuU4YecKull cCuHme3s

1. OcHOBHBIE 3TAIbl KOHCTPYUPOBAHUSI JIEKAPCTBEHHBIX MpenapaTtoB. MoneKyspHble MUILICHH.
CoenuHenue-nuaep U ctpareruu ero noucka. [lonarue o hapmakodope. uzaitn de novo.

2. PaninoHaJsibHbIE TOAXO/IbI K CO3/IaHUIO CTPYKTYP JIEKAPCTBEHHBIX BELIECTB, B3aUMOJICHCTBYIOIIHUX C
JIHK. MexaHu3m poTHBOOITYX0JIEBOTO AEHCTBUS LUCIUIATHHA U €ro aHanoros. [Ipumeps! qpyrux
MOJIXOJI0B K KOHCTPYUPOBAHHUIO METAJIOCOIEPKALINX JIEKAPCTBEHHBIX MTPEenapaToB.

3. Ontumm3anus coeguHeHus-maepa. Merononorus QSAR. KonndecTBeHHBIE XapaKTEPUCTUKH
Ouosnornyeckoi akTUBHOCTHU. [IOHATHE 0 JECKpUNITOpax CTPYKTYphl. OOIIHE MpeCTaBIeHUS O
MOJIEKYJISIPHOM MOJEJINPOBAHUH.

4. 3MeHeHue CTPYKTYphI pa3padaTbiBa€MOro BEIIECTBA C IIEJIbI0 YIYUIIEHUs €ro OMOA0CTYITHOCTH:
W3MEeHeHne OallaHca «IMMO(PMIBHOCTD - THAPOPUIBLHOCTEY, «3aIUTa» OT ACHUCTBUS METa00IMYECKIX
dbepmenToB. [IpuMepsl CTPYKTYp BEIIECTB, JAIOIINX JIOKHBIC «ITOJIOKUTETBHBIC» PE3yIbTaThI
TECTUPOBAHUSI.

5. KomOunatopHbie OMOIMOTEKH, MPUHIUIIBI UX GpopmupoBanus. TBepaodasHbIil U xxuaKopa3HbIH
napauIeIbHbIA CHHTE3 - 0COOEHHOCTH, JOCTOMHCTBA M HeloCTaTKH. [IpuMepbl opraHndeckux peaxkiuii,
UCTIOJIb3YEMBIX NP CO3aHUU KOMOMHATOPHBIX OMOIHOTEK.

6. DMIIUpUYECKHe MpaBuiia OMON30CTEPUUECKON 3aMeHbI B coequHeHnu-uaepe. Kiiaccuueckue u
HekJaccuueckue ouonsoctepsl. [Ipumep nmoaxona k cuHTE3y OMoOU30CcTEPa COSAMHEHUSI-TTUAEPA.

7. Metoa orpaHndeHUsI KOHGOPMAITMOHHON TTOABMYKHOCTH MOJIEKYJIBI COeTMHeHU-nepa. [Ipumep
MOJIX0/1a K CUHTE3y KOH(OPMallMOHHO OTPaHMYEHHOTO aHajIora COeIMHEHUS-IUIEpa.

8. [IponexapcTBa 1 OMONPEAIIECTBEHHUKU. [ pynImUpOBKU-HOCUTENN B TIpoJiekapceTBax. [lpeacrasinenue o
CMSITKUX» U «OKECTKUX» JIEKapCTBaX.

9. [InanupoBaHKe MHOTOCTAIMITHOTO CUHTE3A: JIMHEHHASI 1 KOHBEPreHTHask cXeMbl. CUHTOHBI
«JIOTUYHBIE» U «HEJTOTUYHBIe». PeTpoHbl yacTuuHbIe U nonHble. [Ipumep (B o0mux yeprax) peaausalnuu
JIMHEMHON U KOHBEPTEHTHOM CTPAaTErMy CUHTE3a JIEKAPCTBEHHOIO IIpenapara.

10. Tumns! knaccudukayy ¥ TPUMEPBI CTPYKTYP JTEKAPCTBEHHBIX BEIIECTB, B COCTaB MOJIEKYJ KOTOPBIX
BXOJIAT reTepoaToMbl. OCHOBHBIE MOAXOAbI K CUHTE3Y (PU3HOJOTHYECKH aKTUBHBIX MPOU3BOIHBIX

MUpUINHA ¥ UHI0JIA.



07. HaHobuomamepuanbl U HaHoObuomexHoJsio2uu

1. MonekynsipHble KOHBEHEpbI, HACOCHI M MAIIMHBL. POJIb B META0OIMYECKUX TpOIIeccax,

MPUHLIMIBI PYHKIIMOHUPOBAHUS U TIEPCIIEKTUBBI UCIOIb30BaHUS B HAHOOMOTEXHOIOTHSIX.

2. IlpeacraBuTenu OCHOBHBIX KJIaCCOB OMOJIOTMYECKH BaXKHBIX MOJIEKYJT KaK

HaHoOnomarepuaibl. OcobeHHOCTH POPMUPOBAHUS OENKOBBIX/MENTUIHBIX HAHOMATEPHATIOB U
HAHOMATEPHAJIOB Ha OCHOBE IMOJINCAXUI0B, TUIIbI JIMMTUIHBIX HAIMOJIEKYIISIPHBIX CTPYKTYP.

3. OOMeH reHeTH4ecKoi nHpopMaIeit Mexay Mukpooprannsmamu. Tpancdopmarius.

4. Teopun (pepMEHTATUBHOTO KaTanu3a. THITbI CBA3bIBAaHUS CyOCTpaTa U pepMeHTa.

5. Perymsimust pepmentoB (3ddexTopamu, cpenoit u remmeparypoit). Poib BuTaMuHOB B
dbepmeHTaTUBHOM KaTanuse. [Ipumepsl map BUTaMHH - KOPEPMEHT U KaTAIU3UPYEMbIX (epMEHTOM
peaKIui.

6. Jlenaryparus u nHakTHBanus (GpepMeHTOB. [[pUHIMIIBI 1 METOBI cTaOUIM3AIUN

depmenTos. [IpakTrueckoe UCONb30BaHUE (PEPMEHTOB (B XMMUYECKOM CUHTE3€, aHAIIN3€E, METUIIMHE).
7. OcoOEHHOCTH BBICOKOIUCIIEPCHOTO COCTOSIHUS BetecTBa. Pazmepusbie addextsl. s

OJIHOTO THUIIa HAHOYACTHI] (HaIIpUMep, KBAHTOBBIX TOUEK, METAJNIMYECKUX MIJIa3MOHHBIX HAHOYACTHL], UITU
MarHUTHBIX YaCTHIl, WM CBOW IPUMEP) MPOAHATU3UPOBATH 3aBUCUMOCTD (DU3MUYECKUX CBOWCTB YACTHIL
OT UX pa3Mepa, a TakKe pazodpaTb OCHOBHBIE c(hephl MPAKTUUECKUX MPUMEHEHHH TaKUX HAaHOYACTHII.
8. HanovacTuiibl B KauecTBE METOK B MIMMYHOXHMUYECKUX METO/IaX aHan3a.

CrniexTpaibHble CBOMCTBA HAHOUACTHI] (MOKHO pacCMOTPETh Ha MPUMEPE KOJUTOMIHOTO 30JI0Ta U Jp.) U
0COOEHHOCTH MX UCIHOJIb30BaHUS B KaUeCTBE METOK aHTHUTEN. JlaTepanbHbIi MPOTOUHBIM HMMYHOAHATH3
(MMMyHOXpOMaTOrpadUUeCKuil aHAIN3), IPUMEPBI TPAKTHYECKOTO UCTIONBb30BAaHUS (TECT-MIOJIOCKH).

9. OnTuyeckre METOBI HCCIEI0BAHUS CTPYKTYPHBIX CBOUCTB OEJIKOB

(cexktpodoromMeTpusi B BuauMon u Y d-obnactsax, guryopecuenTasie MeToabl, MK-criekTpockomnus,
KJI-criektpockonus u 1p.). CpaBHHTE KPaTKO BO3MOKHOCTH U 00JIACTH TPUMEHEHHUSI METOIOB.

10. OcHOBHBIE TOJXOBI K MOJTYYEHUI0 HAHOMHKAIICYTUPOBAHHBIX JIEKAPCTBEHHBIX

npenapatoB. X mpenmymiecTsa 1 BO3MOKHbIE orpaHudeHust. [101X0/b1, HCTIOIb3yeMble IS

HaIpPaBJIEHHOM OCTaBKM HAHOMHKAIICYJUPOBAHHBIX JIEKapCTBEHHBIX MpenapaToB. TepaHocTuka.



08. HeopeaHu4eckasi xumus

1. TBeproda3Hblil CHHTE3 HEOPraHMYECKUX BEIIEeCTB, IPEUMYILECTBA U HEJOCTATKH, CIIOCOOBI €r0
aKTHBaluU. |'OMOreHn3anns METoAaMu «MITKOM XUMHM»: 30J1b-T€JIb MPOIECC, KPHOXUMHUUYECKHUI METO/,
Meroq [leunHn. MexaHOXUMHUYECKUI MMOAXO0 U CHHTE3 MPHU BBICOKOM JIaBJICHUU.

2. MeTo/1pl BBIpAIIMBAaHUSI MOHOKPUCTAJIJIOB HEOPraHMUECKHUX BEIIECTB U3 paciuiaBa. [lomyuenue
MOHOKPHUCTAJJIOB KOHIPYIHTHO U MHKOHTPY3HTHO IJIABAIINUXCSA COEANHEHUH, METO bl bpumxmMena,
YoxpanbCKoro, KpUCTaUIM3aIMs U3 pacTBOpa B paciuiaBe. [[pUHITUIT 30HHOM OYHUCTKH.

3. CuHTE3 HEOpraHMYECKUX BEIIECTB U MAaTEpUAIOB U3 pacTBOPOB. OCHOBBI COJIBBO- U
TUAPOTEPMAIBHOTO cUHTE3a. CUHTE3 B CBEPXKPUTHUUECKUX YCIOBHSIX.

4. IlomydeHne BEMIECTB M MAaTEPUATIOB U3 Ta30BOM (ha3bl: METOJ XMMHUYECKOTO OCAKJICHUS U3 TIapa,
XUMHUYECKHE TPAHCIIOPTHBIE peakiuuu. TepMoInHaMUYeCKUE OCHOBBI BEIOOPA TPAHCIIOPTHOT'O areHTa.

5. MeToapl osydeHnss HAHOPa3MEPHBIX HEOPTaHMYECKUX BELIECTB pazaudHoi pasmepHoctu: 0D, 1D, 2D,
TEOpPEeTUYECKOe 0OOCHOBAHUE M MTPAKTUYECKAasl peau3alysi. 30J1b-TeJb MPOLECcC, KPHOXUMUYECKH METO,
pacnbUIMTENbHAS CYIIKa, CHHTE3 B CBepXKputrniyeckom CO?2.

6. [Togxoapl K TEOPETUUECKOMY MOJEIMPOBAHUIO HEOPTaHUYECKUX MOJIEKYJIIPHBIX U TBEPAOTEIIbHBIX
COEMHEHUI: OCHOBHBIE MOJIOXKEHUS MeToAa XapTpu-Doka 1 Teopur (PyHKIIMOHANIA TUIOTHOCTH, UX
obnactu npuMeHeHusl. Pa3nuaus B moaxoax K OMMCAHUIO OTPAHUYCHHBIX 00BEKTOB U MPOTSHKEHHBIX
CTPYKTYP.

7. Heoprannueckue koopauHanmonusie coeauHenus (KC). Onucanue 3J1eKTpOHHOTO CTPOCHUS
komruiekcoB metogamu TKII u MO, cBA3b 37I€KTPOHHOTO CTPOCHUS CO CBOMCTBAMH.

8. OcHoOBBI MeTO1a [ miiectin 1 MeTo1a MOJIEKYJISIPHBIX opOHTanel. VX mpuMeHeHue JUIst OIMCaHus
TEOMETPHH, IEKTPOHHOTO CTPOEHUS M1 XUMUYECKUX CBONCTB MOJIEKYJI.

9. Ha npumepe BbiOpanHoii Bamu rpymnmsl nepuonnueckoi cucremsl JI.M. MeneneeBa paccMoTpuTe
OCHOBHbBIE€ TEHJICHIUH B U3MEHEHNH XUMHUYECKUX CBOMCTB P-3JIEMEHTOB U UX COCIMHEHUM.

10. Ha mpumepe BeiOpanHo#i Bamu rpymimel nepuoandeckoit cucrtemsl J[.1. Menneneesa

1. paccMOTpUTE OCHOBHBIEC TCHJICHIINA B U3MEHEHUN XUMHUECKUX CBOMCTB d- 3JIEMEHTOB U MX

COETUHEHUN.



09. Hegpmexumus

1. Katanutrudeckuili KpEKUHT - MEXaHU3M, KaTaJIu3aTOPbl, YCIOBUS MPOBEACHUS,
MPOIYKTHI.

2. 'oMOreHHO-KaTalIuTHIECKUe Tpoliecchl B Heprexumun: Bakep-okucienue oyepuHOB,
ruipohopMIIIMpOBaHIEe, KapOOHUIMPOBAHNE METAHOJIA.

3. 'uapoouncTKa U TUAPOKPEKUHT - ChIPhE, KaTallu3aTOPhI, YCIOBUS IPOBEICHUS
MIPOLIECCOB, MOJIy4aeMbl€ MPOTYKTHI.

4. MetaHo -1I0Iy4eHHE U IPUMEHEHHUE.

5. IIpOMBINIUIEHHBIE MTPOIIECCHI MOTYYSHHS HU3MIUX OJEe(UHOB: MUPOJIN3, KATATUTHUECKUN
KPEKUHT; ChIPbE, YCIOBUS IPOBEIACHHUS MPOLIECCOB, MPOAYKTHI.

6. CuHTE3-Ta3 U MPOIECCHl HA €T0 OCHOBE.

7. Ilpotieccsl il yaydllIeHUs KauecTBa MOTOPHBIX TOIUIUB : aJIKMJIMPOBAHUE,
HU30MepH3aIHsl, KAaTATUTHYECKU pUGOPMUHT; KaTalTU3aTOPhI H YCIIOBUS IPOBEIACHHUSI IPOIIECCOB.
8. HerexnuMuyeckue nporiecchbl Ha OCHOBE apOMaTUYECKUX YIII€BOIOPO/IOB.

9. I'erepoaTomMHble COETUHEHHS Ta3000pa3HbIX U KUIAKUX TOPIOYUX HUCKOMAEMBIX,
IIPOLIECCHI UX YAAJIEHUS.

10. IlepepaboTka 6GHOCHIPHs: OMOHE(DTH, TUTHUH, HEILTI0I03A.



10. Op2aHu4YeckKasi Xumusi

1. XuMudecKkue CBOMCTBA HACKIIICHHBIX YTIIEBOJIOPOIOB (AIKAHOB).

1. CB0oOOIHOpAIMKATBHBIC U JIEKTPO(HIIbHBIC peakiiuu 3amenieHus. CBOOOTHOpaANKAIbHBIN [ETTHOM
MEXaHHU3M: OCHOBHBIC CTaINU U 3aKOHOMEPHOCTH. DAaKTOPHI, BIUSIONINE Ha CTAOUILHOCT CBOOOIHBIX
paaukanoB. CBOOOTHOPAANKAIBHBIE PEAKIIMH 3aMEIIICHHUS B HEHACHIIIICHHBIX COSTMHEHUSIX -AUTHIHHOE U
OeH3MIIbHOE OpOMUPOBAHUE.

2. Ankensl. CTpyKTypa U peakIIMOHHAsI CIIOCOOHOCTh IBOWHOM CBS3U. Peakiuu npucoeInHeHus.
Mexaau3m 37eKTpOPHIEHOTO MPUCOSTUHEHUS 1 OCHOBHBIE 3aKOHOMEPHOCTHU. Perno- u
CTEPEOCENIeKTUBHOCTh PUCOEINHEHUs. Peakiinu ruapupoBanusi, TuApoOOpUpOBaHHS,
TUAPOTAIION€HUPOBAHUS U THIPOKCUIUPOBAHMS.

3. JlueHsl ¢ KyMYJIUPOBAHHBIMU, CONPSIKEHHBIMU U U30JIMPOBAHHBIMU ABOMHBIMH CBSI3SIMH -CTPYKTYypa U
0COOEHHOCTH PEaKIIMOHHON CIIOCOOHOCTH. Peakiinu conpsi’KeHHBIX TUEHOB.

4. IlonsiTHE O KUHETUYECKOM M TEPMOAMHAMUYECKOM KOHTpoJie. [{ukimonprcoennuenne: peakius
Hunbeca-Anbaepa.

5. OcoOeHHOCTH XUMHUYECKUX CBOWCTB alTkKMHOB. CTpYyKTypa TpoiHO# cBsa3u. CpaBHEHHE pPEaKIIMOHHON
CIIOCOOHOCTH QJIKMHOB U JIKCHOB B PEAKITUAX AMEKTpoduiIbHOro nmpucoeannenus. CH-kucnoTHOCTh
ANKUHOB-1 ¥ HyKJI€O(DUIbHBIC PEaKIIUU alleTUIICHUI-aHUOHOB (HYKJICO(PHIbHOE 3aMEIICHUE C
QIKWITAJIOTeHUIaMU U IPUCOETUHEHHNE K KapOOHUIIBHOM rpynie). AleTHIeH-aJlJIeHOBAas
NEePErpyNnupoOBKa U €€ UCIOJIb30BAaHUE IS LIEJICHAIIPABIEHHOTO CMEIIEHUS! TPOMHOM CBA3H.

6. Kimaccudukanms Mmexann3MoB HYKI€O(PHUIFHOTO 3aMEIEHUs Y HACBIIIEHHOTo aroMa yriaepoaa (SN1- 1
SN2-mexanu3mbl). OCHOBHBIE XapaKTEPUCTUKHA OMMOJIEKYJIIPHOTO U MOHOMOJIEKYJISIPHOT'O MEXaHU3Ma.
3aBUCHMOCTh MEXaHHU3Ma PEAKIIUU OT CTPYKTYPHBIX (haKTOPOB B UCXOJHOM coenuHeHuu. [loHsTre
HYKJICOPMIBHOCTH U (PaKTOPHI, onpeestonme HykineopmibHocTh. Poibs pactBoputens (cpeasi) B SN1-
N SN2mporeccax. Mexdaszupiii katanu3 B SN2-miporieccax. MeTobl co3qaHust XOpOIIeH yXoasaIiei
TPYIIIIBIL.

7. Peakuuu p-31MMHHMpOBaHMs. MexaHu3Mbl p-anuMuHupoBanus. [Ipasuna 3aiinesa u

['odmana. dakTopsl, onpeAeNSIONIe HanpaBiIeHue dTuMUHIpoBanus. Ctepeoxumust E2
snumuHupoBanus. Koukypennus E1 u SN1 peakunii. Konkypenuust E2 u SN2 peakiuid.

®akTophl, BIUAIOLIUE HAa 3Ty KOHKypeHuuto. Mcnonb3oBanue E1- u

E2-3nmuMuHUpOBaHUS B CHHTETUUECKOW MPAKTUKE AJIS MOJTYyYEHUS aJTKEHOB, aJJKUHOB U

JTUEHOB.

8. AKTHBHBIE METAITIOOPTAHUYECKUE COEIMHEHNS B OPraHU4YEeCKOM XUMHUH. MeTObl CHHTE3a JINTUN- U
MarHMMOPraHN4ecKNX COeIMHEHUH U3 rajoreHnpon3Boanbix 1 CH-kucnor. Menpoprannueckue
COCIMHEHUS: CUHTE3 IUAJIKWII- U IUAPUIKYNpaToB. JInTuii-, MaruuiiopraHM4ecKkue COeIMHEHUS U

KYyIIpaThl B CHHTE3€ AJIKaAaHOB, IICPBUYHBIX, BTOPUYHBIX U TPECTUYHBIX CIIMPTOB, KETOHOB, Kap6OHOBBIX



KHCJIOT.
9. KapOoHusbHbIE coeTUHEHUS. DNEeKTPOYUIBHOCTh KApOOHMIIBHOTO YIIIEpOaa, BIUSHUE CTPYKTYPBI U
3aMeCTHTENeN Ha PEaKIIMOHHYIO CIIOCOOHOCTh KapOOHMIIBHOM TPYIIIBI B AJIBJETUAAX U KETOHAX.
HyxneodunbHoe nmprcoeAMHEHNE K KapOOHUIILHON TPYIINE BOABI, CIUPTOB U THOJIOB. MeXaHU3M,
TETPadAPUUECKUN HHTEPMEINAT, KUCIOTHO-OCHOBHOM KaTaau3. 3amuTa KapOOHUIBHOU TPYIITIHL.
1,3-gutnans! [lonyyenne OUCyIb(PUTHBIX TPOU3BOJHBIX, IUAHTHIPUHOB (OKCUHUTPHIIOB) U
alleTUJIICHOBBIX CIIUPTOB. B3anMoaelicTBie KapOOHUIBHBIX COSTMHEHUH C IEPBUYHBIMU U BTOPUYHBIMU
amMuHaMH. OKCUMBI, THAPA30HBI, APUITHIPA30HBI

10. Enonuzyembie kKapOOHMIbHBIE coeMHEHUs. KeTo-eHOoMbHAs TayTOMEpHsl, BIUSTHUE CTPYKTYPBI
KapOOHMIIBHOTO COEIMHEHHs Ha KOHCTAHTY PaBHOBECHS, KCJIOTHO-OCHOBHBIH KaTajn3 TayTOMEPHOTO
npeBpatieHust. EHONbI KapOOHMIBHBIX COEIMHEHHH B PEaKLUAX raIOTeHUPOBAHUS, M30TOITHOTO 0OMEHa
(IefiTepupoBaHMs) U pallEMU3AlMH ONTHUYECKU-aKTUBHBIX (hopM. EHONSAT-MOHBI, METOBI UX
TE€HEPUPOBAHMS B PABHOBECHBIX U KUHETHYECKU-KOHTPOIUPYEMBIX YCIOBUAX. AJIbI0JIbHAS KOHIAEHCALUS
aJbJIETUI0B U KETOHOB. MeXaHU3M peakuu, KUCIOTHO- OCHOBHBIN Katanu3. HanpasieHHas anpaoiabHas
KOHJCHCALINA C UCTI0JIb30BAaHUEM JINTUEBBIX U KPEMHUEBBIX EHOJIATOB. EHAMUHBI M UX MCIIOJIb30BAHKE B
CUHTE3E.

11. ApomarnunocTts. Kputepun apoMaTHYHOCTH: TEOPETHUECKUE (TIPABMIIO XIOKKEIIS) U
SKCIIEpUMEHTANIbHbIE (CTPYKTYpPHBINA, MATHUTHBIN, TepMoguHaMudeckuii). Ctpoenue Oenzona. @opmyna
Kekyne. CoBpeMeHHbIE MTPECTaBICHHS O CTpOeHHH OeH3oa. Jlpyrue apomaTudeckie COeIMHEHUS:
AQHHYJICHBI, IUKJINYECKHE HOHBI, KOHIEHCUPOBAaHHbBIE aDOMAaTUYECKHUE YIIIEBOIOPObl, F€TEPOLUKIIBL.

AHTHApOMATUYHOCTb.



11. Paduoxumusi

1. CtaGunbHOCTH aTOMHBIX sAep. OO1as XxapakTeprucTUKa TUIIOB PaAHOAaKTUBHOIO pacraja.
DK30THUYECKHE TUIIBI PAIMOAKTUBHOTO pacnajia.

2. TeopeTnuecKkue OCHOBBI UCIIOJIH30BAHUS SIICPHBIX PEAKLIMM JIJIsl TOJIYyYCHUS PaIUOHYKIUIOB.
3. MeTozs! BhIICTICHHS PAIHOHYKIHIOB U3 00TyYEeHHBIX MHIIICHEH.

4. PamuoMeTpHs U CIIEKTPOCKOMUSI HOHU3UPYIOIMINX U3TydeHU. OCHOBHBIE TUIIBI JETEKTOPOB.
5. Jlo3uMeTpusi HOHU3UPYIOITUX u3nydeHuid. Hopmbl pagnanronnoi 6e3onacHocTH. [IpaBmia paboThl ¢
MCTOYHMKAMU MOHU3HUPYIOLIUX U3TYyYEHUN U PaAMOAKTUBHBIMU BELIECTBAMH.

6. Pagronyknubl B okpyKatoiei cpeae. @oHOBoe 00IydeHNEe HACEICHUSI.

7. O0111Me TPUHITUIIBI UCTIOIH30BAHUSI PATUOHYKIIMJIOB B SIEPHON MEIHUITHHE.

8. SImepHO-TOTIMBHBIN UK. [loydeHne ToruMBa AJIs SIepHBIX peakTopoB. OOpalieHue ¢
OTpabOTaHHBIM SIIEPHBIM TOTLTHBOM.

9. O01muMe NPUHLIMIIBI TOTYYEHHS] MEUYEHBIX COCUHEHUM.

10. Meton paanoakTUBHBIX WHIUKATOPOB.



12. Qusuyeckass xumusi

1. TepmoauHaMu4eCcKre NOTEHLMAIbI U UX IPUMEHEHUE IPU U3YUEHUU MPOLECCOB U
PABHOBECHBIX COCTOSIHUI CUCTEM.

2. Xumunyeckoe paBHoBecHe. CTaHIAPTHOE COCTOSIHUE BEIIECTB, KOHCTAHTHI PABHOBECHS
XUMHUYECKUX PeaKlMii B TA30BOM U KOHJEHCUPOBAHHOM (a3ax.

3. ®a30BbIe paBHOBECHS: CITIOCOOBI pacuyeTa U HIKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHMS Ha IPUMEpE
CHCTEMBI JTI000H KOMIOHEHTHOCTH. Vcnonbp3oBanme (pa3oBhIX AMAarpaMM MpH PeIICHUH
IPaKTUYECKUX 3a7a4.

4. AncopOrust Ta30B Ha TBEpAOH MOBepXHOCTH. OTpeieieHNe TEKCTYPHBIX XapaKTEePUCTHK
TBEPABIX MAaTEpUAIOB HA OCHOBAHHUH JIAHHBIX [0 U30T€pMaM aAcopOLHK/aecopOLuu.

5. Teopetnueckoe onpeaeaeHue KNHETUYECKUX NTapaMeTPOB U UX CBS3b C SKCIIEPUMEHTAIbHBIMU
JAHHBIMU.

6. DKCIIEpUMEHTAJIBHBIE METO/IbI ONPEAECICHUS KHHETUYECKUX NTapaMETPOB CIIOXKHBIX PEaKIUH.
VY4€T npoueccoB MacconepeHoca.

7. Kunetuka peakuuii Ha TBep0il moBepXHOCTU. OIpeenieHue MeXxaHu3Ma peakuu us3
SKCIIEPUMEHTAIBHBIX TAHHBIX O CKOPOCTH PEAKLIUU.

8. 'eTeporeHHsbIi KaTaau3: OCHOBHbIE KHHETUYECKHUE CXEMbI U TUMUTHPYIOLIUE CTAAUU. Y YET
IIPOLIECCOB MACCOMNEPEHOCA ISl ONPENEICHNUS] KUHETUUECKUX MapaMeTPOB U ONITUMH3ALUN

3¢ (EeKTUBHOTO UCIIOIB30BAHUS AKTUBHOTO KOMIIOHEHTA KaTallu3aTopa.

9. KoHuenmus «1moBepXHOCTh NOTEHIIUATBHOM SHEPTUN» B (PU3HUUECKON XUMUU:
KBaHTOBOXMMHYECKHE METOBI IIOCTPOCHHS U BEpH(PHUKAIHS SKCIIEPUMEHTATBHBIMHI JTaHHBIMU.
10. Dy1eKTpOHHBIE COCTOSIHUS MOJIEKYJISIPHBIX CUCTEM: SKCIIEPUMEHTAJIbHBIE U TEOPETUUECKUE
METO/Ibl OIIPEEIEHUS BO30YKIEHHBIX COCTOSIHUN. DOTOMHIYIITUPOBAHHbBIE XUMUYECKHE

PCAKIHH.



13. dyHO0ameHmManbHasi u npuks1adHasi 3H3UMOJI02Usl

1. [TpuHIMNIUaTBHBIE 0OCOOCHHOCTH (PEPMEHTOB KaK KaTaJu3aTOpOB B CPABHEHUU C APYTUMU
karanuzaTopamu. Copomus cyoctpara Ha pepmenTe. [Ipupona u sHeprust 00pa3yrOIIUXCs CBA3EH.
Hcnonp3oBanue sHEpruy copoMU A1l YCKOPEHHs (pepMEHTATHBHON peaKIii.

2. YpaBHenue Muxasnuca-MenTeH. MeToibl onpeieneHsl KHHETUUECKUX TapaMEeTPOB U3
SKCIIEPUMEHTANBHBIX AaHHbIX. CTallmoHapHasi KWHETHKA ()epMEHTATUBHBIX PEaKIuil.
CkopocTtb-mumuTHUpyomas crtaaud. Habmonaemple KHHETUYECKHE TApaMeTpPhl, UX (U3HUECKUN CMBICT U
MpUEMBbI aHaIM3a (BKJIaJ KOHCTAHT 3JIEMEHTAPHBIX CTaIui ).

3. IIpuHIMITBI 1 MEXaHU3MBI PEryIAUnuu GepMEHTATUBHONW aKTUBHOCTH B META0OJIMYECKUX MPOIECCaX.
[ToHATHSI KOOTIEPATUBHOCTH, aJUIOCTEPUUECKON peryaanuu. OTindre perysiuy JUHEUHBIX [EeMoYeK
MpEeBpaLIeHUN U HUKINYECKUX MTPOLIECCOB.

4. XuMHUECKUE MEXaHU3MbI YCKOPEHHSI peakiuii B pepMeHTaTUBHOM Kartanuse. CHCTEMBI ¢ IEpEeHOCOM
3aps/ia B akTUBHBIX LIeHTpax (epMeHTOB, Hanpumep, Ser-His-Asp niu Cys-His u np. KakoBa ponb Takux
cUCTeM B KaTaym3e hepMeHTaMu?

5. Ponib NOHOB METaIIJIOB B CTPYKTYpE U KaTanuse epMeHTaMu (MOTYT OBITh pa3Hble MPUMEpPHI: LIUHK B
KapOOKCHIIeNTHIa3€e, KapOOaHTUPa3e, ATKOTOJIbJCTHAPOTeHA3E; Kele30, KaJIbIMii B IEpOKCHA3e U T.J.).
6. Ponb BuTaMuHOB B (pepMeHTaTHBHOM Katanuse. Kodakropsl (kodepmeHTs!). MeXaHU3MBI UX y4acTus
B (pepMeHTAaTUBHBIX peaknusx. [Ipumeps! map BuTaMuH -Ko(hakTop (KohepMeHT) U KaTaTu3uPyeMbIX
(dhepMEHTOM peaKITuii.

7. AHK, xpomocombl U miia3Muibl. CTpoeHHE, peIUIKaINs, COXPAaHEHHUE B PSAlY TOKOJIECHUM.

8. DKcrpeccHs TeHOB U ee perymsauus. [IpenmyiiecTBa reHHO-MHKEHEPHBIX METOJI0B MOTyYeHHs OeTKOB
U (EepMEHTOB 110 CPAaBHEHUIO C TPAAULIUOHHBIMH.

9. KnerouHnas u cyOkieTouHast opraHu3anus npokapuot. [IpokapruoThl B MPOMBIIIIEHHBIX TEXHOJIOTHUIX
(HampuMep, MUTIEBBIX ).

10. MeToasl IMMYHOXHUMHYEcKoro aHanu3a. UMMmyHodepmenTHblil ananus (MDA). GepmenTtst s UDA.

CpaBHUTENBbHBIE XapaKTEPUCTUKH FE€TEPOTEHHBIX U TOMOT€HHBIX MeT0/10B DA.



14. Xumuyeckasi KuHemuka

1. MeToapbl onMcaHusi MHOTOCTAIUMHBIX XUMUUECKUX PEAKITUH.

2. llerrHbIe W 1IETIHBIE Pa3BETBICHHBIE XUMUYECKUE peaKIIui. MexaHN3Mbl 3apO’KICHUS U 0OpbhIBa IETICH.
MexaHu3mel pazBeTBicHUs. 1Ipenensl BociiaMeHeHus.

3. Iuddpy3nOHHO-KOHTPOTUPYEMBIC XUMUYECKHE peakiuu. CTalmoOHaAPHBIN U HECTAITMOHAPHBINA PEKUMBI.
Juddy3nonnble orpaHUYeHHs] B TOMOT€HHBIX U T€TEPOTEHHBIX PEeaKIIMsIX.

4. TToBepXHOCTH MOTCHIIMAIIBHON SHEPTUH. TeopHst MePEeX0THOTO COCTOSIHUS (AKTUBUPOBAHHOTO
KOMIUIEKCa), 001aCTh IPUMEHEHHS U OTPAaHUYCHUS ITONH MOJICIH.

5. KBantoBbie a3 ¢exTsl B XuMun. TyHHenbHbINA 3P dexT. Kpurepun TyHHEIBHOTO MPOTEKaHHUs PEAKIINU.
MarsHuTHbI€ U CIIMHOBBIE SIBJICHUS.

6. OCHOBHBIE MPUHLUIIBI KaTaau3a. THUIIbI KATAIUTHYECKUX CUCTEM U OCOOEHHOCTH UX KUHETUYECKOTO
OTHUCaAHUSI.

7. Kunetnka (OTOXMMHUYECKHUX MPEBPAIICHUN U METOIBI €€ HCCIIETOBaHUS.

8. Oc0OEHHOCTH KMHETUKH MPOTEKAHUS XUMUYECKUX PEaKIIUi B )KUJIKOW U TBepAoH (ase.

9. Annabatuyeckoe U HeaanabaTuuecKkoe MPOTeKaHWe XUMUYECKUX peakiuid. TeopeTnueckue MO ,
MPUMEHUMBIE JJI OLEHKHU BEPOSTHOCTHU (KOHCTAHThI CKOPOCTH) MPOTEKAHUS TAKUX PEAKIIUH.

10. BO3MOKHOCTH KBaHTOBOW XUMUU ISl pacyeTa U Npe/ICKa3aHusi KHHETUYECKUX XapaKTePUCTUK

3JIEMEHTAPHBIX U MHOTOCTAIUMHBIX PEAKIUH.



15. Xumus ebICOKUX 3Hepauu

1.
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Omnpenenenre XMMHUH BBICOKUX SHEPTUil (TEpMOIMHAMUYECKIE U KHHETUYECKUE KPUTEPUH).

. PannanmoHHo-XUMHUYECKUH BEIXOJ U KBAHTOBEIN BEIXO/I.

. [IpocTpancTBeHHas HEOAHOPOAHOCTH PAJAMALIMOHHO-XUMUYECKUX MPOLIECCOB.

. BpemenHas mikana paguanmoHHO-XUMUYECKUX U (POTOXHUMHUYECKUX TPOIIECCOB.

. [lepBuuHbIC HTHTEPMEIUATHI PAIUAIIMOHHO-XUMHYECKUX MPOIIECCOB.

. ConpBaTHpPOBAaHHBIN AMEKTPOH (00pa3oBaHKE, CIIEKTPOCKOMMYECKUE TIPOSBICHUS U PEAKIIHH ).
. Pamuonu3s Boabl ¥ pa30aBICHHBIX BOJHBIX PACTBOPOB.

. Pannonus yriaesonoponos.

. PamnanmonHasi CTOWKOCTh W paJiMalliOHHAsl YyBCTBUTEIBHOCTD MTOJIMMEPOB.

10. TexHOMOTHH PAAUAITMOHHOTO MOIU(DHUIIMPOBAHUSI TIOJTUMEPOB.



16. Xumusi u mexHosio2usi sewecme U Mamepuasoe

1. [Tomyuenue cunTe3-raza. OCHOBHBIC MTPOIYKTHI IEPEPAOOTKH TPUPOTHOTO Ta3a.

2. ITytn nepepabdoTtku HeTH. OCHOBHBIC TPOAYKTH HEDTEXUMHUHU U UX MPOU3BOJICTBO.

3. [lonumepHble KOMITO3UITMOHHBIE MaTepUabl. APMUPYIOIINUE U CBSI3YIOIIME KOMIIOHEHTHI.

4. MeToibl MOTy4YeHUs U MPUMEHEHHE MOJIUMEPHBIX KOMITO3UIIMOHHBIX MaTepUajoB Ha OCHOBE
CTEKJISTHHBIX, 0a3aJIbTOBBIX U YIJIEPOIHBIX BOJIOKOH.

5. OcHOBHBIE METObI OyYEHHUS U 00JIaCTH IPUMEHEHUs anMasa, rpadura u MyabTUTpadeHOBBIX
MaTepUaoB.

6. Tumbl yIJIOTHUTETHHBIX MATEPHATIOB M 0OJIACTH MX TPUMEHEHHUSI.

7. Tunbsl HaCCUBHBIX OTHE3AIIUTHBIX MaTepUaIoB, IPUHIIUI UX JEHCTBUS U 00JIaCTH MPUMEHEHUS.
8. Kpurtepuu 3¢ (HheKTHBHOCTH XMMHUKO-TEXHOJIOTHYECKON cucTeMbl. OCHOBHBIC TTPUHIIUTIBI

2. "3eneHoit xumun'".

9. KBamuduuupoBanHas u HeKBaMpUIpoBaHHas sHeprus. OOpaTUMbIe U HeOOpaTHUMbIe
sHeprorpeodpasyronme ycTpoicTa U ux 3 (HEKTUBHOCTD.

10. Bo3aelicTBue XUMHKO-TEXHOJIOTHYECKUX CUCTEM Ha OKpY»Karolyto cpeny. CiydailHbIe U TOCTOSIHHO

neicTByromue GakTophl.



17. XuMusi UOHHbLIX U MOJIEKYJISIPHbIX cUCMeM

1. [IpencraBieHue o0 MOJIEKYISAPHBIX OPOUTATISIX B MOHHBIX U MOJIEKYJISIPHBIX CUCTEMAX.

2. OnpeneneHue CTpOEHUs HOHHBIX U MOJIEKYJIIPHBIX CUCTEM CHEKTPAJIbHBIMA METOAAMU.

3. PerpocuHTeTHUECKNI aHAJIN3 B OPraHUYECKON XUMUH.

4. KCIIOTHOCTh M1 OCHOBHOCTb HEOPTAHUYECKUX U OPTaHUUYECKUX BEIIECTB.

5. OCHOBHBIE TUIIBI AKTUBHBIX MPOMEXKYTOYHBIX YaCTHUI] B XMMUYECKUX peaKIusAx. MeToIbl ux
0OHapy>XeHHS U CITIOCOOBI TeHEepaIuy.

6. 'oMOreHHbI! U TeTeporeHHbIN KaTanu3. MexaHu3Mbl KaTaTUTHYECKUX IPOLIECCOB.

7. CTpoeHre HOHHBIX U MOJEKYISIpHBIX cucteM. Kpucramnorpagus.

8. CTpoeHue, moJIydeHUe U CBOMCTBA OCHOBHBIX KJIACCOB METAJNIOOPTAHUYECKUX COCIMHEHUM.
9. XuMHuecKkoe paBHOBECHE U KHHETHKA XUMHYECKUX PEAKIUM.

10. OOune npeacTaBaeHUs: O BHICOKOMOJIEKYIISIPHBIX COETMHEHUSX.
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18. Xumusi meepdozo0 mena

Knaccudukanust nedexkroB mo pasmepHocTu. Jluciokamwu, BUAbl auciokanuid. Bexrop broprepca.
Brnusane nuciokanuii Ha cBoicTBa MeTayuioB. JledekTsl ymakoBku. KorepeHTHBbIE M HEKOTEPEHTHBIC
Me)K3€pEHHbIE TPAHULIBI.

OCHOBHBIE CTPYKTYpHBIE THUIIBI METAJIOB. OKTa’IpHUeCcKie U TeTpa’apudeckue myctoTsl. CTpyKTypHBIE
TUIIBI, ONATONPHUATHBIE JUIsI 00pa30BaHMsI TBEPABIX PacTBOPOB BHeApeHHA. CBs3b CTPYKTYPHOTO THIIA C
MOJIO’KEHHEM MeTallla B Tabnuie Menaeneena.

TBepapie pacTBOpbl. TuUIBI TBEpABIX PACTBOPOB: 3aMeIlEHUs, BHEIpEeHHs, BbluuTaHusi. OCHOBHBIE
dakTopbl, OmpenessIoNIie  CYIIECTBOBAaHHWE TBEPAbIX  pPAacTBOPOB  3aMEUICHMs:  pa3MEpHBIi,
AIIEKTPOXUMUYECKUM, TIEKTPOHHAsI KOHLIEHTpAIHs €/a.

Baxmueiimue cemeiictea UMC: ¢azbr FOM-Poszepu, ¢a3zer Jlaeca, da3el 6-cemeiictBa. Ponb pazmepHoro u
ANIEKTPOHHOTO (hakTopa B 0O6pazoBanuu MMC yka3zaHHBIX THIIOB.

ba3zoBble mpUHLIUIIBI 1 001acTH MPUMEHEHUsI peHTreHodazoBoro ananusa. [Ipouenypsl oOHapyXeHUs U
UIeHTU(UKAIIMN HOBBIX KpUCTAUTMUECKUX (a3 B MHOrodasHbIX 00pasiax, ONpecICHHe MapamMeTpoB
3JIEeMEHTapHOMN sS'YeeK HEM3BECTHBIX (a3.

3oHHast Teopusi TBepAbIX Ten. OOpa3oBaHUe 30H. MeTamibl, JUAJICKTPUKHU, MOTYIPOBOJIHUKUA. DHEPTHUs
Depmu.

Ancopbenr, ancopbar. Bunel aacopbumu. MoHOMOJNEKyJspHAs M TOJMMOJIEKYNISApHas aacopOIusl.
N3otepmbl u n3o00apel amcopOrmu. YpaBHenue ['enpu. KoHcraHTa anacopOIIMOHHOTO pPaBHOBECHS.
VpaBuenne Jlenrmiopa. OcHOBHBIE TIOJIOXKEHHUs Teopun bpyHayspa — DOmera — Temnepa (BOT) must
MOJIMMOJIEKYIISIpHOM aacopOuuu. OrnpeneneHue MIOMAad MOBEpXHOCTU afcopOeHTta. Xpomartorpadus,
pasnuyHble €€ TUIBI (Ia30Bast, KUAKOCTHAS U JIp.).

VYCIIoBHUS 3IEKTPOXUMHUUECKOTO PAaBHOBECHS Ha IpaHUIle pasnena (a3 M B IJIEKTPOXUMHUECKOW IEIH.
TepmoauHaMuKa raJbBaHHYECKOTO 3JEMEHTa. DIEKTPOABIKYIIAs CUjla, €€ BhIPaKEHUE uepe3 SHEPrHio
['m60ca peaknuu B snemeHTe. YpaBHeHus Hepncra m ['mG6ca — I'enmbmrosbiia ajis paBHOBECHOM
ANEKTPOXUMHUUECKOil 1enu. [loHaTre 351eKTpoIHOTO MOTEHIHAA.

DJEeKTpOKaTaIN3 U €ro CYIIHOCTb. DJEKTPOJbI-KaTanu3aTopbl. MeXaHU3MBl 3JEKTPOKATATUTUYECKUX
npeBpalleHui. SIBJIeHne nepeHanpspkeHus 1 smnupuyaeckas popmyna Tadens. TadeneBckue HaKIOHBI.
I'ereporennsiii katanu3. OnpeaeneHre CKOPOCTH TETEPOreHHON KaTaTUTHUYECKOW peakiuu. Y aenbHas U
aTOMHas akTUBHOCTb. CeJIeKTUBHOCTh KaTaiau3aTopoB. Poib ancopOIuu B KUHETHUKE Te€TEePOreHHBIX
KaTaJIUTHYECKUX peakiuii. HeomHOpOAHOCTh MOBEPXHOCTH KaTaIN3aTOPOB, HAHECEHHBIE KaTallu3aToOphI.
OHeprus AaxkTUBallMd TEeTEPOTreHHBIX KaTaJUTUYECKMX peakuuid. OCHOBHBIE TMPOMBILILICHHBIE

KaTaAJIUMTUYCCKUC IMPOLCCCHI.



—_—

A S N o

._
e

19. Anekmpoxums

MoH-noHHBIE B3aUMOICHCTBUS B PACTBOPAX AJIEKTPOJIUTOB

SIBnenue conbBaTaluu

Ckayok MOTEHIMalia Ha TPAHUIIE IBYX (a3

CrpoeHue 3apspKeHHOM Mex(a3HOH rpaHuUIbl ISl HICATBHO HOISIPU3YEMBIX 3JEKTPOJIOB
AJicopOITHs ¢ IEpeHOCOM 3apsizia

Kunernka 37eKTpoHOTO MTpoIiecca B YCIOBHIX MEIJIEHHOMW CTalMOHapHON (G dy3un
Kunernka ctaguu nmepeHoca dJIeKTpoHa Ha 3apshKeHHON Mek(a3HoM rpaHuIe
DNEeKTPOXUMHUUECKHE UCTOUHUKH TOKA

DNEKTPOKPUCTAIITU3ALUS

AHOZ[HOC PacTBOPCHUEC U IMacCUBAIIA METAJIJIIOB



