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1. Teope'mllecime H BKCﬂepHMEHTaJIbele MeTOAbl HccJieJ0BaHHSA B
XHMMHHU.

0630p METOIOB, UCIIONE3YEMBIX JUIS HCCIE0BAHMUA OPraHmICCKX BCIIECTB

CriekTpoMeTprYecKas HACHTH(UKALUS OPTaHMYECKUX BELIECTB O630p
CcIeKTpOGOTOMETPUIECKUX METOIOB HMCCIIEI0BaHU. OcHOBHBIE pa3IMuusi |
TIPHJIOKEHHS K OPraHMIECKAM COCTHHEHUAM.

DexTpoMarHuTHBIH crekTp. K- cIeKTpOCKOMHS . Baxxnenmue
XapaKTEPUCTHYECKUE IMOJIOCHI TOTJIONMIEHUs B 0o06nacTd OCHOBHBIX 4YacToOT
KonebaHmii opraHudeckux Monexyn. (CHOBBI UK -cnexkrpockonuu. Pois
COBpeMEHHBIX ~(u3mueckuX ¥  (U3HKO-XMMAYECKHX METOAOB  H aHaIu3e
OJMMEPHBIX KOMIIO3UIMOHHBIX MaTE€pHaIIOB (ITKM), uX TOJMMEPHOW OCHOBbI U
1eJIEBBIX KOMIIOHEHTOB.

Ocobeunoctu anHamusa IIKM. Ponp Merona UK CcHexTpocKOIMM B
AHANTMTHYECKOM XWUMHMH TojuMepoB. [lpupoja ®  yCIOBHA  TIOJYHCHHA
xonebaTepHbIX CIEKTPOB. DiMKHsA, CpeHsAs ¢ JalbHsA UK o00nacTb.
OcoBeHHOCTH KoeOaTeIbHOM CIEeKTPOCKOMUH BbICOKOMOJICKY JIIPHBIX CoeIMHEeHuiA
Mo CPaBHEHHIO C HHM3KOMOJCKYJIAPHBIMU  COCAMHCHUAMM. IlpuGopel H
SKCIIEPUMEHTAIbHAs TEXHUKA. [IPHHIMIIBI neticteusa UK ciekrpomMeTpoB.

CniexTpOCKOIHUA SAEPHOr0 MarHUTHOrO Pe30HaHCa SIBneHue SAEPHOIO
MaraatHoro pesonanca. OCHOBHBIE IapaMeTph! CIICKTPOB SAMP 1H (XuMUYECKUi
CIIBUT, KOHCTAHTA CITH-CIIHHOBOTO B3aWMOJICHCTBHA, HHTCT palbHa HHTEHCUBHOCTD
curnana). CriekTpockonus siepHOro MarHuTHOro pesonaHca saaep 13C.

Macc-criekrpoMeTpus  OGLIHe NONOXKEHHA METOJA MacC-CIIeKTPOMETPHH.
OcHoBHBIE MPABMJIA U TTOXO0MIBI K HHTEPNPETALHH MACC-CIICKTPOB

OcHOBBI XpoMaTorpapu4eckux METO/I0B Knaccudukanus METO/IOB
xpomarorpaduu. KoMIIEKCHbIC METO/IB! (CXMC, B2XX-MC)

2. CTpyKTypa H CBOHCTBA NOIHMEPOB

CtpykTypa H KiaccupuKalyus MOIAMEPOB. MOHOMEPBI, OJIKHIOMEpEI,
moynumephl. Mzomepus y IOTHMEpPOB. JIvHeiHbIe, Pa3BETBICHHBIC H CETHATBIC
monMMepsl.  XHUMHUECKas — CTPYKTypa MAKpOMOJECKYIL. Koudurypauuss 4
kondopmanus. CTpyKTypa MaKpoMOJIEKYL. ["oMormoIMMephl ¥ COMOIUMEPBI.

Mounexynspuas macca u MMP. MeTonpl ONpeaeIeHUs MOJIEKYJISIPHOM
maccel. CpeaHsisi MOJIEKyIsipHas Macca. MornekyISpHO-MaccOBOE pacnpe/iC/ICHHE.
Cpen HeYHCIIOBas, CpelHEMaccoBad, cpeHeBA3KOCTHA U 3eT-CpeaHsid
MoIeKyJspHas Macca. MeTozpl OTpeae/ICHHA MOJIEKYJISIPHOH MacChI MOJIAMEPOB.

HanmonexyaspHas CTPYKTypa. I'u6kocTs MonekynspHoil neru. [ToHATHE
cermenTa. Monekyspabii kirybok. @yKTyalMoHHAs CETKA. KnactepHas MOJEIb
[IOJIUMEPOB.

®mspaeckne  cocrosHus. CreknoobpasHoe, BBICOKORJIACTHYECKOE H
BA3KOTEKY4ee COCTOSIHHUA TOTHUMEPOB. TepmoMexaHH4ecKas KpuBas. Temnepatypa
xpynkocty. TemmepaTypa CTEKIOBAHMA. Temneparypa TeKy4eCTH.



OcHOBHbIE IPEJCTABIEHUSN O  CTPYKTYpe aMOpP(HBIX  IOJMMEPOB.
CoBpeMeHHBIE MOJIENH, ONMCBIBAIOLME CTPYKTYPY H cBoiicTBa aMOpQHBIX
MOJHMEPOB.

MeTo/E! MCCIeOBaHMs CTPYKTYPBI NOMAMepoB. OCHOBHBIC MPE/CTABICHUS
0 CTPYKType KPHUCTAJUIMYECKHX MOJIUMEPOB. OpueHTHPOBaHHOE COCTOSHUE
IIOJTAMEPOB.

TepMOJMHAMHIKA BEICOKONACTHIECKON AehOpMALAH. Crioco0Ob! BEIpaKEHHS
HanpskeHudl W aedopmanyy. M3MeHeHue TEPMOAUHAMIICCKHX rapaMeTpoB IpU
nedopmanmu.  CrarucTHdecKkas — TepMOJMHAMHKA rMOKMX  MaKpOMOJIEKYJI.
PaBHOBECHBIH MOAYJb dJaCTHYHOCTH

PenakcallMOHHBIE  CBOMCTBA  TOJUMCPOB. O6mue 3aKOHOMEPHOCTH
penakcaiuu. Bpems penakcaruu. Kputepuii JleGopel. Mojienb HalpsHKeHHA.
[Tonzydects. Monenb Kenppuua-Poiixta. O6001ICeHHAas MeXaHUYeCKas MOIEIb.
[Tetns rucrepesuca. Ilernsa rucrepesuca. Mexanuueckie mnoTepd. OPdekT
[TatpukeeBa-Mamnu3a. MHOrOKpaTHBIC IUKIMIECKAC nepopmanun. TaHreHE yria
MeXaHHYEeCKHX I10TEPB.

DeKTPUYECKHE CBOKCTBA [I0JIUMEPOB. JIM2IIeKTPUKH, MOJIyIIPOBOAHUKA U
3NEKTPONPOBOAAIINE ~ MaTepuaisl.  JlMaNeKTpIaccKas NPOHHUIIAEMOCTh |
JAUIIEKTPHYECKHE II0TEpU  MOJAMEPOB. DJIeKTPOIPOBOAHOCTh  IOJIMMEPOB.
V nenpHOe 3MEKTPHIECKOe CONPOTHBICHHUE. DneKTpeTHBIHA dPHEKT. DIEKTPUIECKas
IIPOYHOCTb.

Mexanndeckue morepu. Dddekr INarpukeesa-Mammnisa. MHOTrOKpaTHEIE
nuknryeckue gedopmanun. TaHreHe yrila MEXaHHHECKAX TIOTEPk.

JNeKTPUYECKHE CBOJCTBA IOMMEPOB. [IU3NeKTPUKH, HOJYIPOBOJAHUKH  H
3IEKTPOIPOBOJALIME ~ MATCPHUAIIBI. JlupnexTpuueckas — MPOHMIIAEMOCTH U
[MAJIEKTPUYECKUE TI0TepH  IIOJMMEpPOB. NEeKTPOIPOBOAHOCTE  [OJHMMEPOB.
V ieibHOE JIEKTPUIECKOe CONIPOTUBICHHE. JnexTpeTHbId 3 deKT. DneKTpuiecKas
MPOYHOCTb.

3. ®u3HKo-XuMHs KOMIIO3HTOB
Bpegenue, oOmue MpeACTaBIeHHA O KOMIO3HIMOHHBIX MaTepuanax;
NPHHIHTE]  CO3aHHMS TOJMMEPHBIX KOMIOSUIMOHHBIX matepuaios (IIKM);
TEeXHOJIOTUS [OyYeHUs KOMIIO3MIIMOHHBIX MaTEPUAJIOB; HAIIOTHCHHIE II0JTUMEPOB;
cMellleHHe [OJIMMEPOB; BCIIEHMBaHME IUIACTMAcC; BHABL KOMITO3UIIHOHHBIX
MaTepUaIOB.

4. X@MH4ecKHe npeBpalieHus nojiumMepos

[lonsTHe, KraccHuKamus M NPUMEHEHUE XHMUTCCKHX TIpeBpaIleHui
romiMepoB. POb MAKpOMOJCKYJIAPHBIX Peakiufi B MOMYHCHUM TOTUMEPOD co
crielMaIbHbIMA CBOHCTBAMHU.

OG6WHOCT, ¥ pa3iduue B PEAKIHUAX HHU3KOMOJCKYIAPHBIX coeJUHEHUH M
ToMUMepOB. YCIIOBHS MPAMCHHMOCTH TPHHIWIA Ornopy paBHOil PEaKIHOHHOH
CII0COGHOCTH (YHKIMOHAIBHEIX pymi. (DaKTOphI, BIMAOLIHAC HA NPOTEKaHHE
peakuuii Ha momuMepax. JIOCTYMHOCTD QyHKLMOHANBHEIX TPYIII. Db dexT



cocepHux rpynn. KonurypauuoHHble W KOH(OpPMAUMOHHBIE 3(PHEKTHL
Kooneparusueie sddextel. Bux ux peanuzamum. O6mas cxema. 3HaueHue
KOOTIEPATUBHBIX d((PEKTOB (hepMEHTATUBHBIX mporieccax. PPeKT HeroMOreHHOH
aKTUBHOCTH. BiIHsSHUE KOHUEHTpaLMK U JIHHEI LETTH.

OCo0eHHOCTH I10JIMMEPaHANOTMYHBIX [PEBpAIlleHH B CPAaBHEHHH C
pPeaKUUsIMH HHU3KOMOJEKY/APHBIX BewlecTB. OTIUYME IOJMMEPAHATOTHYHBIX
IIpeBpalleHuH TOJIUMEPOB oT peaxkuuii CIIMBaHUS. [Ipumeprr
TNOJMMEPAHAJIOTMYHBIX — TIpeBpamenuid. I[lo6o4YHBIE peakuMH ¥ MPHYHHEI,
00yc/I0BIMBAOIIEE PA3HO3BEHHOCT IIPH TOJAMEPAHAIOTHYHBIX MPEBPAIICHUIX
HOJTHUMEPOB.

Tunsr BHYTPUMOJICKYJISPHEIX peaKLmii: BHYTPUMOIIEKYISPHEIC
NepEerpynnupoBKH OOKOBBIX IPYIN; BHYTPUMOJIEKYIISPHBIE MEPErpylniupoBKH B
LENAX IJIaBHBIX BaJleHTHOCTell; H30MEpHblE NpeBpalleHus (LUUKIM3aIus,
U30MEpU3allisd, MHIpalMs JBOHHBIX CBA3€H, CIIOXKHBEIE IIPEBPALEHHS);
B3aMMOJCHCTBUSA AaTOMOB, (YHKIHMOHANBHBEIX TPYIN OXHOH MAaKpOMOJEKYIIBL.
BHyTpuMoneKynspHble NeperpynmupoBKH OOKOBBIX TIPYII I[TOIAMETaKPUIATOB.
[Muc-Tpac-u3omepuzanus 3J1IaCTOMEPOB. HerunpoxnopupoBanue
noMUBHHUIXJIOpHAA. Jleruapatauud mnonuBHHMIOBOTO croupra. OcobeHHOCTH
muknn3zanuu [TAK B I1M. [Ipuuunsl, olycroBnuBaromye pa3HO3BEHHOCThH IPH
muknuzamun [TAK B ITH. Cnioco6sl yMeHbIlIeHNS PA3HO3BEHHOCTH M B3aMMOCBSI3b
CTENEHH LUKIU3AINU C KOMIUIEKCOM (QU3UKo-XUMUdeckux cBoicTs [TH.

Knaccupukanus peakuuii CIOMBaHHUS. H3MEHEHHE (H3UKO-XHMHUYECKHX
CBOMCTB IpH OOpa3oBaHHWM IPOCTPAHCTBEHHBIX (CLIMTBIX) IOJIMMEPOB.
[IpumeHeHHEe MEKMONEKYJIPHBEIX PeaklHii HAa NPaKTUKe. PeaKkiUud CIIUBAHUA,
OCYIIECTBISIEMblE 3a CYET  B3aUMOACHCTBHS  (YHKUMOHAJIBHBIX  TPYyNI
MaKpOMOJIEKYJI pasin4HbIX MojuMepoB. CluuBaHHe 3a CYeT (DYHKIHOHAJIBHBIX
rpynmn OJHOrO W TOro e mnoinuMepa. Peakinum cimuBaHHS € Yy4yacTHeM
noMu(pYHKIHOHATBHOTO  HU3KOMOJIEKYNSPHOIO coeluHeHHs. MexaHusM H
KUHETHKA OTBepP)KAeHHA. POJb MHHUIIMATOPOB M KAaTaIH3aTOPOB IIPH OTBEPIKIACHUU.
OtBepkIeHHe SIOKCHAHBIX OJMIOMEPOB aMHUHAMHM M aHIMAPUAAMU KHCIIOT.
JIoCTOMHCTBA U HEJIOCTATKH.

[TomydeHnue ONOK-CONMOIMMEPOB MeToJaMH INosuMepusanuu. Ilpumenenne
NPUBUTOM CONOJIMMEPU3ALMH Ui MOAU(UKAINKM CBOHCTB moiumepoB. CriocoOs
OCYIIIECTBIIEHHS TIPUBUTOM CONOJIMMEpPU3ALIUH.

IToHATHE AECTPYKLMH MOJUMepoB. PakTOpbl, BBI3BIBAIOLIME AECTPYKLHMIO.
Knaccudukammsg mpoueccoB JSCTPYKIUHU B 3aBUCUMOCTH OT JECTPYKTHUPYIOIIETO
areHTa, OT XapakTepa o0pa3ylouXcs MpoAyKTOB, OT IIPHPO/bl AKTUBHOI'O LEHTPA.
MCIIOJIb30BAaHKE IIPOLIECCOB ASCTPYKLUMH I MPAKTUYECKUX Lenell. XuMHYecKas
mecTpykuus. ['uaponus. Auumonus clnoxHBIX 3¢upoB. Ankoronus. AMUHONH3 H
aMMoHonu3. OKMCIUTENbHAs NECTPYKLUS. 3JIEMEHTapHble CTaldd OKHCIICHHS
IOJMMEPOB. 3aBHCHMOCTh MEXaHM3Ma M CKOPOCTH MpOLECCa OKHCIEHHs OT
CTpOEHHMsS MAaKpPOMOJIEKYJ H HaJMOJEKYJIIpHOH CTPYKTyphl. —Dusuyeckas
nectpykius. Knaccuoukanus. Tepmudeckas IecTpyKUESA (THPOIH3), €€ MEXAHU3M.
B3alMOCBS3b YCTOMYMBOCTH [10JMMEPOB K HarpeBaHUIO, CKOPOCTH TEPMHYECKOro
pacmaga ¢ XHMHYECKHM CTpoeHHeM momumepoB. IIpomykThl TepmuYecKon



JECTPYKLIUU ITOJIUMEPOB. TepMOOKUCIUTENbHAs JECTPYKLHMs, €€ MEXaHM3M.
doTosecTpyKIUS, €€ MeXaHH3M. xpomodopHsie rpynmnbl. OueHka 3G(eKTHBHOCTH
JelicTBMS cBeTa Ha moiuMmep. PaguanuonHas nectpykiws. Mexanusm paguonusa.
buonoruvyeckas pgecTpykuus. MexXaHOAECTPYKLUHMs TOJMMEPOB. MexaHu3M,
KOJIMYECTBEHHAss Mepa. DakTopbl, BIMSIOMME HA MEXaHHYECKYIO JECTPYKIMIO.
CrnencTBrs MeXaHOAECTPYKUUH. SIBneHue abisaiuy NoJMMepHBIX MaTepUaloB.

5. OcHoBbI HepepaboTKH NOJINMEPOB

Knaccudukauus  MerogoB  nepepabotku  minactmacce.  CMmelneHue.
['panynmupoBanue MOJNMMEPHBIX KommosuToB. Tabmeruposanue. MeToast
HarpeBaHus MOJMMEPOB. BIMsSHHE BIAXHOCTM HAa CBOWCTBA U MEpepabOTKy
nonuMepos. Cymika nonumepoB. [ToarotoBka noauMepoB K nepepadboTKe.

3aKOHOMEPHOCTH JBI)XSHUS TOJIMMEpPa B IIHEKOBOM JKCTpyAepe. [IBikeHue
nmojmaMepa B 30He 3arpy3kd. JIBHKeHME ToJMMEpa B 30HC ILIaBJICHHMA.
3aKOHOMEPHOCTH TEUEHHS pacIliaBa B 30He JJ03HPOBaHUS.

TexHoJI0rHs IPOM3BOACTBA TPYO MeTOI0M IKCTpy3uu. [lnasneHne nonuMepa
¥ TOMOreHH3anus pacmasa. GopMosanue npodumis TpyOsl. Kamubposanue Tpyo.
OxnaxzaeHue Tpy6. Mapkupoeka W ymnakoBka TpyO. Pacuer TexXHOJOTHYECKHX
apaMeTpoB Ipolecca.

TexHOIOrHA MPOM3BOACTBA IUNIEHKHU PyKaBHbIM MeTOI0M. [I0ArOTOBKA CBIPb,
TUIaBJeHHe TPaHyl U FoMOreHu3amus paciiasa. @opmoBanue pykana. OpreHTanus
¥ OXJIaXKIeHMe TUeHKH. HaMoTKa, yrakoBKa M KOHTPOJIb Ka4ecTBa IUICHKU. Pacyer
apaMeTpoB Impoliecca.

TexHOMOrUs MPOM3BOACTBA IUIEHKH LIeeBEIM MeToIoM. [1naBneHne rpaHyd
¥ romoreHmsamus pacruiasa. ®opmoBanme mnojoTHa. OXxnaxIeHHE IUICHKH.
OpueHTanus, HaMOTKa U YIIaKOBKa IIIEHKH.

HMsrotopieHue W3AeNuii BEIIyBaHHEM U3 TpyOUaThIX 3aroToBok. [lnasnenue
rpaHyl W TOMOIEHM3alWs paciuiaBa. BblraBIHBaHHE TpyO4aToil 3aroTOBKH.
Cwmbikanne GopMmsl u dopmosanne u3gemus. OxnaxneHue usjenus. PackpeiTie
hOpMEI 1 H3BNeUeHHe H3ema. M3roTosnenyne u3enuii BeITyBaHUEM U3 IUTHEBBIX
3aroTOBOK. ['OMOTeHM3alMd ¥ IO3MPOBaHME paciuiaBa. Brpbick pacmiasa H
BBIJTyBaHHE U3JICIIHA.

TexHOJIOTHS JIMThS I110J] [AABJICHHEM. I—[HaBJIeHI/Ie, roMoreHu3anus |
nozupoBanue paciuiaBa. CmbikaHue (GOPMBI U HOJBOJ y37a BIIPBICKA. Bnpseick
pacmiaga. Brigepsxka noj gasnerneM. OXMaxaeHAC H3ACIHA. PackpsiTiie GOpMEI
H H3BJICUCHHC HU3OCIIHA. 0C063HHOCTH TEXHOJIOI'HYECCKOIo rnmporeccea,
00yCOB/IEHHbIE KOHCTPYKIMeH (opMbl. BIusHIE TEXHOJOTHHECKHX [1apaMETPOB
Ha KauecTBO M3IENUi. PacueT TEXHOIOTHYECKHX MapaMeTpOB Mpomecca JUThA IO
IaBICHUEM.

Texuosorust (OpMOBaHWs. 3aKpelUieHHe 3aroToBKd. IIpeBapHTENbHAA
BRITSOKKA ucToB. @opMoBaHue m3menus. Oxnaxiaenue uzfenus. Merozbl
¢opmoBanus. llltamMnoBanue. IIaeBMO-opMoBanne. Baxyymdopmosanue.
dopMoBaHKe Ha IOTOYHBIX JIMHUAX.



TexHonorus kananjpoBaHus. CMELIEHHE KOMIIOHEHTOB M HarpeBaHHe
KOMITIO3HITHH. (I)OpMOBaHI/Ie IIOJIOTHA. OXJIEDKJIBHHG U HaMOTKa II0JIOTHA.
3aK0OHOMEPHOCTH JIBIDKEHHS paciliaBa IIoJuMepa B 3a30pe MEXY BaIKaMM.

Poss pa3snuuHbIX (AkTOpoB B Ipolieccax MepepaboTKu TepMOPEaKTHBHBIX
marepuanoB. KommpeccuonHoe mnpeccosanue. [IpejsapurensHoe HarpeBaHue
MaTephana. 3arpy3ka Martepuala M CMbIKaHue Ipeccdopmsl. IlommpeccoBka,
BBIJIEPXKKA O] JaBICHHEM, OTBEpXKICHHE. PasMBIKaHHE M OYHMCTKa Ipecc-(popM.
Oco6eHHOCTH MpeccoBanusl B mpeccopMax pasIMJHON KOHCTPYKIHHU. JIAThEBOE
peccoBaHUe.

[IpeccoBanue H3/leNuil HA IMHASX HENPEPBIBHOTO npeccoBaHus. Jlutbe mon
TaBJICHUEM.

OCHOBHBIE 3aKOHOMEPHOCTH MOJy4eHHUs IUIEHKOOOPa3yroIUX PpacTBOPOB
noiuMepos M (opmupoBaHHsa mieHOK. OCHOBHBIE CTaJMd IPOM3BOACTBA.
Pexynepauus pactBoputenci. IloayyeHne IUICHOK METOLOM XUMHYECKOM
Momudukaman. O6pasoBaHue XKUAKOH MIeHKH. OTBEpICHHE IICHKA B TIpOIecce
dopmoBanusi. OTBEpkKICHUE TUIEHKHU [PU HCTIAPEHUM PACTBOPUTEIIA. OTtBepxaeHue
TUTeHKY TIpU 3acTyqHeBaHuM. JIaku ¥ KpacKd Ha OCHOBE pacTBOPOB IOJHMMEPOB.
PacTBOpBI MOJTUMEPOB KaK KICAIINe BeIECTBa.

O6pazopanye xuakoil HuTH. Dukcanus HUTH B Ipouecce (bopMOBaHMUsL.
duxcanys HUTH IPU McHapeHdd pacTBoputens. Jud@y3noHHBIE NPOLCCCHI IPH
opmoBaHmK BOJIOKOH. PUKcaus HUTH IPH 3aCTyAHEBAHUH PACTBOPA MOIMMEPA.
OpHEeHTAIMOHHOE BBITATHBAHAE BOJIOKOH. CyIlTka BOJIOKOH.

[TepepaboTka KayuyyKOB W PE3WHOBBIX cMmeceil. Banplipl M KaJlaHAPBIL.
3aKpbIThIe CMECUTEIH. Inpui-mamusel. JIuThe N0J JaBIEHHEM.

CoBpeMeHHBIC TEHICHIMH M HOBBIC HANpaBICHHS B HAYKE O MoJIUMeEpax.
[TepcreKTHBEI IIPOMBIIILIEHHOTO IIPOU3BOJICTBA U nepepaboTKH MOJIUMEPOB.
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