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Pabouas mnporpamma aucHUIIUHBL (MOIyssl) «MeToIbl HUCCIENOBaHHUS CTPYKTYpPHl H
cBoicTB nonumepoBy/coctaButens C.10. Xammposa — Hanpuuk: KBI'Y, 2022, — 19 c.

IIporpamma nucuMIUIMHBL «MeETOIBI UCCIEA0OBAHUSA CTPYKTYPhl U CBOMCTB ITOJIMMEPOB)
npeqHa3HayeHa uid oOydaromuxcs O4HOW (hopMbl OOy4YEHMs IO HAIpPaBJICHUIO IOJArOTOBKU
04.06.01 — Xwumuueckne Haykd (YpOBEHb MOJITOTOBKH KaJIpoOB BBICHIEH KBanu(puKanum),
HarpaBjaeHHOCTh noaroToBku 02.00.06-BricokoMonekisipabie coequHeHus 1-il rog oOydeHus,
2-ii cemecTp.

[IporpamMma nucuUIUIMHBL «METOABI UCCIIEIOBAaHUS CTPYKTYPhI U CBOMCTB MOJMMEPOBY
COCTaBJIeHA B COOTBETCTBUU DenepaabHbIM roCyIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
o Hay4YHOH crienuanbHOCTH 1.4.7. — BeicokoMonekyssipHble coequHeHus (YPOBEHb OATOTOBKU

KaJpoB BbICIICH KBaIM(UKAIUKN), YTBEPKACHHOrO MpuKazoM MunoOpHayku Poccum ot
20.10.2021 r. Ne 951.
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1. HEJIHM U 3AJAYU OCBOEHUS JUCHUIIJIMHBI (MOAYJIS)

Ileab cocrour B TOM, 4YTOOBI JaTh CHCTEMAaTU3UPOBAHHBIE OCHOBBI HAay4HBIX
NPEICTAaBICHUN IO BOMPOCAM XHMHUYECKOTO M (DM3MKO-XMMHUYECKOTO aHajJh3a MOJMMEPHBIX
MaTepHaJIOB U HUX HHU3KOMOJIEKYJIIPHBIX KOMIIOHEHTOB; PAcKpbITh COCTOSIHME U NEPCHEKTHBBI
pasBuTHsI B O0JAacTH  MHCTPYMEHTAJBHOTO  aHaNW3a  IMOJMMEPHBIX  MaTepHajoB;
CKOHLIEHTPUPOBaTb ~BHMMaHUE OOYyYaloIUMXCAd Ha CIOXHBIX UM  Y3JIOBBIX  BOIIPOCAX
paccMaTpUBaeMbIX IPOOJEM; CIIOCOOHOCTBIO HCIOJB30BATH COBPEMEHHBIE TPUOOPHI |
METOAMKH, OpPIraHU30BBIBATh IPOBEJCHHUE OHKCIEPUMEHTOB W HCHBITAHUN, IMPOBOAUTH HX
00paboTKy U aHATTU3UPOBATH UX PE3YIbTATHL

3agaun:

1) W3noxeHne OCHOB CHUCTEMAaTHYECKOTO (PU3MKO-XMMHYECKOTO aHajln3a IOJIUMEPHBIX
00BEKTOB C YYETOM UX CHEIU(DUKH;

2) dopMupoBaHHE YMEHMH UM HaBBHIKOB pabOThl B COBPEMEHHOM aHaJIMTUYECKOH
nabopaTopuu;

3) BBenenne CTYIACHTOB B OCHOBBI CaHHUTAPHO-TOKCHKOJIOTHYECKOTO AaHajM3a BEIIECTB,

BBIICIIFIOIINUXCA B OKPYKAaOIIYHO Cpeay IIpu CHHTE3C, nepepa60TKe U OKCILTyaTaluu
MMOJIMMEPHBIX MaTCPHAJIOB.

2. MECTO JUCIUIIVIMHBI MOAYJIisl) B CTPYKTYPE OIIOII BO
VYueOnas mucuuiuimHa «MeTonbl UCCIeIOBaHUS CTPYKTYphl M CBOWCTB pacTBOPOB
nonuMepoBy B coorBerctBUM ¢ DenepanbHbiM  ['ocynapcTBEeHHBIM — 00pa30BaTEIbHBIM
CTAHIAPTOM BBICIIEr0 MPOPECCHOHAILHOIO 00pa30BaHKs OTHOCHTCS K BapHATHBHOW YacTh
6moka 1- b1.B.O/1.3. n u3yuaercs B 2 cemectpe 1kypca.

B pesynbrare n3ydeHus AMCHUIUIMHBI MPEAINoiaraeTcs MoilydeHne acnupaHTamu Oolee
YrIyONeHHBIX MPOQPECCHOHANBHBIX 3HAHWH, YMEHUH W HABBIKOB B PA3JIMUHBIX O0OJACTSIX
npodeccuoHanbHOM JesTenbHOCTH. OHa o00beauHseT u30paHHBIE pa3Aelbl OPraHuYeCcKOi,
(GU3UYECKOM, KOJJIOUIHON M aHAJTUTUYECKON XMMHH, UMEIOIINX CYIIECTBEHHOE 3HAUYCHUE IS
(dbopMUPOBaHUS €CTECTBEHHOHAYUYHOTO MBIIIICHHUS CIIEIIHAIMCTOB-XUMHUKOB.

[Inon0TBOpPHOE H3Yy4YEeHHE Kypca NpPEeanoJiaraeT 3HAaHHE OCHOBHBIX IOJIOKEHUN OO0IIuX
KYpCOB «AHaJIUTHUECKass XUMHU», «BBICOKOMOJEKYIsIpHbIE COeAUHEHUsD», «Dusndeckue
METO/Ibl UCCIIEIOBAHUSA» U CIELKYPCOB «MeTobl HccienoBaHus monuMepoBy. [Ipennaraemblii
MaTepuail MOXHO PeKOMEHIOBaTh B KAYECTBE KOMIIOHEHTAa KYpPCOB MOBBIIICHUS KBaTH(PUKAIIUU
JUISL CTICIIMATMCTOB, CBSI3AHHBIX C MPOU3BOJACTBOM M HCIOJIb30BAHUEM MMOJTMMEPHBIX MAaTEPUAIOB.

3. TPEBOBAHUS K PE3YJBTATAM OCBOEHUS COJEPKAHHUS
TV CHUTILIMHBI (MOLYJIS)

3.1. Duaementsl npodeccuoHanbHbIX (IIK) komnerenumii, popmupyemMsbIxX 1aHHOMI
JUCHUIIINHOM

-CITOCOOHOCTEIO CaMOCTOATECIIBHO OCYIICCTBJIATH HAaYYHO-HCCJICO0BATCIILCKYIO
ACATCIIBHOCTE B COOTBCTCTBYIOIJ_Ieﬁ HpO(I)CCCHOHaHLHOﬁ 00JIaCTH C  HCIIOJb30BaHHEM
COBpPEMECHHBIX MECTOJO0OB HCCIICAOBAHUA U HH(i)OpMaIII/IOHHO ~KOMMYHHKAIIMOHHBIX TEXHOJIOTHI

(OIIK-1);

-TOTOBHOCTBIO OpraHu30BaTh pabOTy HCCIEAOBATEIbCKOTO KOJUIEKTHBA B 00JacTu
XUMHHU ¥ cMekHBIX Hayk (OTTK-2);

-TOTOBHOCTBIO K IPEINOIaBaTEeIILCKOW JEATENBHOCTH TI0 OCHOBHBIM 00pa30BaTeIbHBIM
nporpammam Bbiciero oopaszosanus (OI1K-3);

-CIIOCOOHOCTBhIO K KPUTHYECKOMY aHaJM3y U OLEHKE COBPEMEHHBIX HayuYHBIX
JOCTH>KEHHUH, TEHEPUPOBAHUIO HOBBIX MJEH MPHU PEUICHUU HCCIIEIOBATEIbCKUX U MPAKTHYECKUX



3aJa4, B TOM YHUCIIE B MEXIUCIUILUTHHAPHBIX o0nacTax (YK-1);

-CIIOCOOHOCTBIO MPOCKTUPOBATh M OCYHIECTBIISTh KOMIUICKCHBIC MCCIICIOBAHUS, B TOM
qrclie MEXIUCIUTUIMHAPHBIC, HA OCHOBE IIEJIOCTHOTO CHCTEMHOTO HAyYHOTO MHPOBO33PEHUS C
UCIIOIb30BaHUEM 3HaHUI B 00acTu ucropuu u punocoduu Hayku (YK-2);

-TOTOBHOCTBIO y4aCTBOBATh B pab0OTE POCCUUCKUX M MEXKIYHAPOJHBIX KOJIJIEKTUBOB IO
PEIICHUIO HayYHBIX M Hay4YHO-00pa3zoBaresibHbIX 33134 (YK-3);

-TOTOBHOCTBIO ~ HCIIOJIb30BaTh COBPEMEHHBIE METOABl W TEXHOJOTUU HAyYHOU
KOMMYHHUKAIIMU Ha TOCYIapCTBCHHOM M HHOCTpaHHOM si3bikax (YK-4);

-CIIOCOOHOCTBIO IIAHMPOBATh M PEIIATh 33Ja4d COOCTBEHHOTO MPO(ECCHOHAIBHOTO U
anaHoctHoro passutus (YK-5).

3.2. Pe3yabTaTrsl 00pa3oBanusi, GpopMupyeMoro JaHHOW AUCHHUILINHOM

B pe3ynbraTe 0cBOEHUS AUCUUILIMHBI O0yYaIOLIUIICs TOJIKEH:

3HaTth:
® KJIACCU(PHUKAIMIO U XapAKTEPUCTUKHN BAKHEHIITNX IMPOMBIIIJICHHBIX MTOJIUMEPOB;
METOJIbl MOJY4YeHHUsT HanOoJiee BaKHBIX MOJTMMEPHBIX COCIUHEHHM W MEXaHHU3MBbl 3THX
MIPOLIECCOB;

OU3NKO-XUMHYECKUE aCTIeKThI (HOPMUPOBAHMSI CTPYKTYPHI M CBOWCTB TIOJUMEPOB.
METO/Ibl UCCIIEI0BAHUS IOJTUMEPOB U UX IPUMEHEHUE Ha MPAKTHKE.
YMETb NPAKTUYECKHU UCIOIb30BaTh 3HAHUSI METO/10B CUHTE3a U CBOMCTB IIOJUMEPOB;
OIpEEIATh OCHOBHBIE XapaKTEPUCTHUKU IOJUMEPOB IIOCPEACTBOM KayeCTBEHHOI'O U
KOJINYECTBEHHOTO aHaIM3a, U3MepeHusl (U3NYECKHX, Ne(OpPMaIUOHHO-TIPOYHOCTHBIX H
TEPMUYECKUX CBOMCTB.
® JCIOJB30BaTh GU3NYECKUE METObI UCCIIEOBAHUS TOJIUMEPOB:
HK-criekTpoCKOInIo, SIAEpHbIN MArHUTHBIN pe30HaHC, TuddepeHInaIbHO-TepMUYECKUI aHaTU3,
nudepeHIaIbHO-CKAaHUPYIONTYIO KAIOPUMETPUIO MACC-CIIEKTPOMETPHIO U JIP.
Ymersn:
1. Hayyno 000CHOBBIBaTh HabOIOJaeMbIe SIBIICHHUSL.
2. Tlpou3BoauTh (PU3UKO-XUMUYCCKUE M3MEPEHUS, XapaKTEPHU3YIOIUe TE€ WM WHBIC CBOHCTBA
MOJIMMEPOB.
3. IlpeactaBisiTh pe3ynbTaThl SKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUN B BU/IE TAOJIHUIL U TPa(UKOB.
4. ITpou3BoAUTH HAOMIOJEHUS 32 MPOTEKAHUEM XUMHUYECKUX pPEeaKkIuil U JeiaaTb 000CHOBaHHbBIC
BBIBOJIBI.
5. IlpencTaBnarh pe3yiabTaThl SKCIIEPUMEHTOB U HAOIIOICHUN B BHUJIE 3aKOHUEHHOTO MPOTOKOIA
MCCJIEIOBAHMSI C BaKHEHIIMMHU BBIBOJIaMHU.
6. Pemrath TUTIOBBIC TPAKTHUYECKHE 3a/IaUH.
7. Pemath CUTyallMOHHbBIE 33/1a4d, ONUPAACh HA TEOPETUUYECKUE TOJOKEHUS, MOJEIUPYIOLIUE
(GU3UKO-XUMHYECKHE TTPOIECCH, MPOTEKAIOIINE B MOJTMMEPHBIX CHCTEMaX.
8. YBepeHHO OpHMEHTHPOBATHCS B WH(GOPMAIMOHHOM IIOTOKE (WMCIOJIh30BATH CIIPABOYHBIC
JaHHbIe U Oubmorpaduio Mo TON MM UHOM Mpobieme).
Baaners:

1. CamocTosTenbHOM paboTol ¢ yueOHON, HAYYHOH U CIIPaBOYHOMN JIMTEPATypOi; BECTH MOUCK U
JeIaTh 00OOMIAOIINE BEIBOIEI.
2. bezomnacHoii paboThl B XUMHUYECKOH Ta00OpaTOpHH.
3. PaboTel ¢ xXuMHu4eckol mocyoi. Mcrnonp30Banue ee 1Mo Ha3HAUYCHUIO M MTPABIIIBHO OTOUPATh
poOBI I aHATH3A.
4. PaboThI ¢ 3JIEKTpOHArPEBATEIbHBIMUA TTPUOOpPAMU M JIPYTUMHU DJICKTPHUESCKUMHU TPOOOpaMH,
CIIUPTOBKAMH.



5. Otbopa u mepeHoca mpod6. PaboTel ¢ munerkamu, OHOpETKAaMH, MEPHBIMHM LUJIMHIPAMHU,
MEH3YpKaMH.
6.MBITbs XUMHUYECKOHN TOCY/BI.

7. PaboTel ¢ TepMOMETpaMu, GapoMeTpaMu, JCHCUMETPAMHU.
8. B3BemmBaHne Ha TEXHOXMMHYECKUX M aHAIUTHYECKUX BecaX. [IpaBUIILHOTO MCIIONb30BaHUS
pPa3HOBECOB.
9. PaboThI ¢ GPUBNKO-XUMHUECKUMH TPHUOOPAMH.
10. I'padmueckoii 00pabOTKHU pPe3yabTaTOB aHATN3a U ONIPEICICHUS Pa3IUIHBIX KOHCTAHT.

4. COAEP)KAHUE U CTPYKTYPA JUCUUMIIJIMHbBI (MOAYJIS)

Tabnuya 1. Codeporcarnue oucyuniunsl (Mo0yis)

pasze
na

Haumeno-
BaHUE
pasnena

Coneprkanue pasnuena

®dopma
TEKYIIETO
KOHTPOJIS

2

3

4

[Ipensa-
pUTEIIbHBIC
HCCIICIOBaHU
sl IOJIUMEPOB

MexaHnueckue MCIBITaHUS MoMMepoB MneHTudukanus
3JIaCTOMEpPOB,  TEPMOILJIACTOB,  PEaKTOIUIACTOB IO
pe3yibTaTaM MEXaHWYECKMX MWCHBITAaHUM W HCHBITAaHUN
00pasnoB Ha HarpeB. OmnpeneneHue MMIOTHOCTH MeToabl
olpesielieHue TIOTHOCTU KUJKUX M TBEPJBbIX HMOJIMMEPOB.
Wnentuduxamms IIOJIUMEPOB o pe3yibraTam
UCCJICIOBAHUS €ro IJIOTHOCTH OTHOCHUTENIBHO BOJABI U
BOJIHOTO pacTBopa Tuocynbdara narpus. I[loBenenue
HOJMMEpPOB INpu BHeceHMM B Mams. OmnpeneneHnue
MojJuMepa 1O BO3JCHCTBUIO IUIAMEHM W  BBICOKOM
temneparypsl. IIpolueccsl, mpoucxoasiye Npu CXXKUTaHUU
nosuMmepa. [loaroroBka oOpa3oB U BHIIOJIHEHHE aHATN3A.
HccnenoBanue pacTBOPUMOCTH NojumepoB OcoOeHHOCTH
pacTBOpPEHUS MOJINMEPOB o CPaBHEHHUIO c
HU3KOMOJIEKYJISIDHBIMH ~ BEILIECTBAMU.  XapaKTepUCTHKA
OpraHMYECKUX  pacTBOPUTENEH, MPUMEHSEMBbIX s
BBIJICJIEHUST ~ MoiuMmepa W3 MmarepuaioB.  Cxema
UACHTU(PUKAIIMK  TOJMMEPOB 1O  PacTBOPUMOCTH.
KadecTBeHHble peakunu 351eMeHToB CriocoObl MPOBEIEHUS
IpeBapUTENbHON MHUHEpanu3aluy olpasla: CKUraHue B
KoJ0e C KHCJIOPOAOM, IHPOJH3, BOCCTAHOBUTEIHHOE
pa3jokeHHe ¢ MEeTAJTIMYECKHMM HaTpueM, CIUIaBJIEHUE C
HaTpueM WM KainueM. HemocTtaTku M MpeuMyIecTBa.
Omnpenenenne azoTa MO peaKUUd C COSIMH  JKeJe3a.
Onpenenenve  rajoreHoB  (xjopa, Opoma, uHona).
[TpoBenenune npo6sl beitnpmreitna. [lepeBon oprannyecku
CBSI3aHHOIO  TajoreHa B  CBOOOJHBIM  TaJoOreH.
Omnpenenenue cepsl MO peakUusM C aleTaToM CBUHIA U
HUTporpyccuioM HaTtpus. Ompenenenue ¢ocdopa 10
peakuusiM ¢ MOJMOJATOM aMMOHHSI M MarHe3uaiabHON
cMmechlo. KadecTBEeHHbIE peakuuu NOIMMEpoB. Peaknus c
pactBopoMm (¢ykcuHa. Peakmmsa JlubGepmana—IllTopxa—
Mopagckoro. [logroroka oopasia 1 NpoBeAeHHE aHAIN3a.

P,K

CucreMaTuue
CKHUHM aHaIu3
MOJIMMEPOB

BonopactBopumbie  monmumepbl.  Ctpoenue — Haumbosee
pacIpoCcTpaHEHHBIX BOJIOPaCTBOPUMBIX IIOJIUMEPOB,
MOJTy4eHre U cBoMcTBa. CxeMa aHajim3a BOJOPACTBOPUMBIX

P,K




1o
AHAJTUTUYECK
UM TpyIIamM

nojauMepoB. KauecTBeHHBbIE peakuuM NOJIMAKpUIaMKJIA,
COIIOJIMMEPOB METaKpWIaMuAa U METaKpUJIOBOW KHCIOTHI
(peakuust MaHo), HOJIMBUHUIOBOTO CIMPTA U MPOU3BOIHBIX
uetono3bl. [lonmydenue, cBoiicTBa M cTpoeHHE Hauboliee
pPAaCHpPOCTPAaHEHHBIX  AJON€HCOJEPXKALMX  [OJUMEPOB.
Cxema ananmm3a. KauecTBeHHblE peaklMu: peakUuu ¢
XJIOPYKCYCHBIMU KHCJIOTaMH U MOP(OIMHOM. AMMHUAYHbIHA
METOJ KOJIMYECTBEHHOI'O ONpezeieHusl rainoreHos. Cxema
aHaIM3a  azoTcojepkamux — noiauMepoB.  CtpoeHue,
MOJTyYeHHE U CBOMCTBA moiuamMuaoB. Onpenenenue oomero
coiepkaHus  gopmanbpaernaa.  XUMHYECKUMH  aHAIM3
NOJUAKPWIOHUTPWIIA U ero  comojumepoB. [Ipoba
bepudmipna. [Ipo6a Bebepa. AHanm3 HUTPOILEIUTIOIO3BI.
PacTBOpUMOCTP ~ HUTpOLIEIUIIONIO3bl B OPraHMYECKHX
pactBoputensix.  Ilomumepsl Ha  ocHOBe  (heHOJIOB
[losryuenue, cBOMCTBA U CTPOCHHE ITOJIMMEPOB, B IIPOYKTAX
JECTPYKLIMU KOTOpbIX Haxomurcs (eHos. Cxema aHanu3a.
KauecTBennble peaxkuuu (eHomoaNbACTUIHBIX "
AMOKCUJHBIX MoymMmepoB. KauecTBeHHOe ompezeseHne
101 ()EHUIIEHOKCHUIOB, TTOJIMKApOOHATOB U MOIUCYIb(OHOB.
[ToaroroBka 0Opa3loOB MOJMMEPOB U MPOBEICHUE aHAIM3A.
[Tonumepsl, copeprkarliye ciokHO3pUpHbIe rpynnbl. Oo1as
xapakrepuctuka nomddupo. Cxema anammza. CtpoeHue,
noiayyeHue M cBoictBa mnosmddupoB. OOHapyxeHue
OJIM3(UPOB 10 OMPEACIICHUIO KUCIOT U TJIMKOJIeH. AHAIU3
3(pUPOB IIEJUTIOI03bl N0 TMOBEAECHUIO B IUIAMEHH, MPOOOii
JInGepmana-Illtopxa-MopaBckoro, peakuueil ¢ GpykcHHOM.
IIpoBenenne peakuuii ¢ MOOOM M C CEPHOM KHUCIOTOM.
[Tomumepsl Ha ocHOBe mpocThiXx d3pupoB  Obmas
XapaKTEepUCTUKA TMPOCThIX monuddupoB. KavecTBeHHbIE
peakiuu noJaudopMabIeruaa, COMOJIMMEPOB TPHOKCaHA
win (opmanberuia, noJuMBUHWIANeTanei, Omnpenenenue
IPOCTHIX 3(PUPOB  IEJUTIONO3bI, IMOJUATWIEHOKCHIA U
neHroHa. OOmias cxema ananusa. [lonumepsl Ha OCHOBe
yraeBogopoaoB OOImIasi XapakTepucTUKa MOJUMEPOB U
cxemMa aHanu3a. [lomydeHue M CBOHCTBA MONMATHIICHA,
MOJIMIIPOIIMJIEHA, COMIOJIMMEPOB ATUJIEHA C MPOMMIEHOM U
OJMHU300yTHIICHA.

Ananus
MTOJIMMEPHBIX
KOMIIO3HUIIHO

HHBIX
MaTepHaioB
metoom MK
CIIEKTPOCKOIT

15071

OcnoBel MK  cnextpockonuu. Pombp  coBpeMeHHBIX
¢m3nyeckux M (U3MKO-XUMUYECKMX METOJOB B aHAJIM3e
MOJIMMEPHBIX KOMIO3UIMOHHBIX MaTepuanoB (IIKM), ux
MOJUMEPHOM  OCHOBBI M IEJEBBIX  KOMIIOHEHTOB.
Ocob0ennoctn  adanmza [IKM. Poar wMeroma UK
CHEKTPOCKONMHA B AHAIUTHUYECKOH XUMHH IOJUMEPOB.
[Tpupona u ycioBusi moxydeHHs! KojaeOaTeabHbIX CIEKTPOB.
bwxuss, cpennss u ganpusas UK obnacte. [pencrasienue
cnekTpayibHbIX KpuBbIX B MK oGmactu. 3akon JlamGepra—
bepa-byrepa. = OcCHOBHBIE  XapakTEpUCTUKH  IOJIOC
MOrJIouIeHUsl. AHaNuW3 W UHTEpHpeTanus CIEKTPOB.
I'pynnoBele  WAM ~ XapaKTEpPUCTUYECKHE  YacCTOTHI.
OrpanndeHHs KOHLENIHMHA XapaKTCPUCTUYECKUX 4YacCTOT.
Knaccudukanus xonebanuii mo ¢opme: BaJCHTHBIE U

JIP, K




nedopmaImoHHbIe KOJIeOaHUS. Nnentudukanus
COCIMHEHUMNM M KayeCTBEHHBIM  aHaIM3  CMeEcCeu.
OcoOenHoctu Kosie0aTeIbHON CHEKTPOCKOIIUHU
BBICOKOMOJIEKYJISIPHBIX COEJMHEHMM 110 CpaBHEHUIO C
HU3KOMOJIEKYJISIPHBIMH ~ coeuHeHusiMu.  [Ipubopel  u
JKCIIEPUMEHTAJIbHAs TeXHUKA. [IpuHIMNBI yCTpoHCTBA U
nevcteust UK  cnexktpomerpoB. MK  cnekrpomerpbl ¢
[I0CJIEIOBATENIbHBIM CKaHUPOBAHUEM cIieKTpa. Onrrudeckas
cXeMa M MPUHIUN paboThl; OCHOBHBIC YAaCTH CHEKTPOMETpa
U ux HazHaueHue. OnHOIy4YeBbIE M JIByXJIyueBBIC
nucneprupyronme UK cnekrpomerpsl. UK criekTpoMeTpsl €
®dypbe mnpeoOpaszoBanueMm. Tumbl  HHTEpDHEPOMETPOB.
OnTuueckast cxembl Dypbe crekTpoMeTpa (10 MPUHLUILY
Maiikenscona). Peructpauus wuHTEepdeporpamMmmbl U €€
npeoOpa3oBaHue B criekTp noriomieHus. [Ipeumymiecrtsa u
nocrouHcrBa  @Dypee cnexrpockonuu. I[lpumenenne u
Bo3MOxkHOCTH HMK-®Dypbe cnekrpockonuu s aHajliu3a
MOJMMEPHBIX KOMIIO3UIMOHHBIX ~MaTepuaioB. MeTombl
HEpa3pylIaoEero KOHTPOJII U aHalu3a IOJMMEPOB,
MOJIMMEPHBIX ~ KOMIIO3ULIMOHHBIX ~ MaTepUalloB U  HUX
LEJEBbIX HMHIPeAUEHTOB CHEKTPOCKONMS HapyIIEHHOIO
nonHoro  BHyTpeHHero  otpaxenuss (HIIBO);, ee
¢uznueckue ocHoBbl. IlpucraBku HIIBO u MHIIBO
(maorokpatHoro HIIBO); ux na3zHadenue. OnTuveckue
MaTepuaibl, UCIOIb3yEMbIE JJIs1 U3TOTOBICHUS

NPUCTAaBOK, M TpeOOBaHUS K HUM. THIBI ONTHYECKUX
anementoB ~ HIIBO. KonuuecTBeHHBIM  aHAMW3 B
crnekrpockonuu HIIBO. JlocTomHCTBa M BO3MOKHOCTH
metona HITBO npu aHanu3e noiauMepHbIX MaTepUasIoB, UX
MIOJIMMEPHON  OCHOBBI M KOMIOHEHTOB.  CHEKTpbI
nudPy3HOTO OTpaKEHHS MOPOIIKOOOPA3HBIX MOTUMEPHBIX
oOpasnoB. CymHocTh MeTona Iud@y3HOro OTpaKeHHUS.
VYerpolictBo  mpucTaBok  1U(@PY3HOrOo  OTpakeHHUs.
Pacumpenune ¢yHkumonansHbix Bo3MoxkHocTell UK-Dypobe
cnekrtpockonuu. Baemmnue ycrpoiictBa k  HK-®ypee
CIEKTPOMETpaM JJIsl PEAIN3alliK CIOXKHBIX aHAIUTHYECKUX
METOAMK  (MHUKPOCKOMBI, JOMOJHUTENbHbIE  KIOBETHBIE
OTHENICHUs) U YCTPOMCTBA CONPSKEHUS C PA3IUYHBIMU
aHanmuTHYeckuMu 1pubopamu  (Paman- crnekTpoMeTpamu,
xpomarorpadamu, TepMoaHanuzaropamu). [loaroroska
00pa3loB MOJMMEPOB, MOJMMEPHBIX KOMITO3UIIMOHHBIX
MaTepualioB M UX KOMIIOHEHTOB. BriOop Mmeromuku
mpobonoarotoBkd oopasna. Ocobennoctu cvemku KK
CHEKTPOB JKUAKUX 00pa3noB. CrnocoObl MOATOTOBKU
TBepAbIX oOpasmoB. IlpeccoBanme Tabmerok ¢ KBr,
IIPUTOTOBJIEHNE CYCHEH3MM B Ba3eIMHOBOM Macie WIN
JIpyruX HMMMEPCHOHHBIX cpefax. IlneHkun pacTBOpUMBIX
MOJIMMEPOB, TOIY4aeMble U3 PACTBOPOB METOAOM IOJIMBA;
TpeOOBaHUS K PACTBOPHUTENSIM, UCHOJIb3yEeMbIE IOITIOKKH.
KoHtponp Hamuuust pacTBopuTenst B IuleHKe. IlneHkn
pacIyiaBoB, TOMydaeMble METOAOM IpeccoBaHus. Bribop
YCJIOBUH IIPECCOBAHUS.




Ananmmz
HOJII/IMepHBIX
MaTepHuaoB
30
MPOAYKTaM
nux
paslIoKeHUs

Nnentndukanus MOJIUMEPOB " MTOJITMMEPHBIX
KOMIIO3UIIMOHHBIX ~ MaTepUaioB MO MPOAYKTaM  HX
TEPMHUYECKOTO PA3JI0KECHHSI U METObI aHaau3a. DakTopkl,
BIMSIIOIIME HA COCTaB TMPOAYKTOB TEPMUYECKOH U
TEPMOOKHUCITUTEITBHON JECTPYKITUH MTOJIMMEPHBIX
MaTepuaioB. BO3MOXHOCTH MeToJa MUPOJUTHYECKON
ra3oBod xpomartorpaduy Uil aHaJM3a TOJMMEPOB U
MOJIMMEPHBIX MaTEepPHAJIOB, €€ ammaparypHoe ohopMIICHHE.
Tunel TUPONIHU3EPOB, UX JTOCTOMHCTBA W HEAOCTaTKH. Poib
CTaHJAPTH3AIMN YCIOBUH IKCIIEPHUMEHTA U BBIOOpa 00pasia
UL  aHaIW3a TpU  [UpOoiM3e. AHAIM3  TOJUMEPHBIX
MaTEepHAaJIOB MO MPOAYKTaM MHPOIUTUYCCKOTO Pa3IOKCHUS
metosioMm MK criekrpockornuu. MeToaudeckne 0COOSHHOCTH
IPOOOIIOATOTOBKH TIPOIYKTOB TEPMUYECKOTO Pa3IOKCHUS
MOJMMMEPHBIX 00pa3noB g monydenuss MK cnekTpos.
WuTerpanyisi COBpEMEHHBIX METOJOB M METOJHMK H3y4CHUS
MPOAYKTOB  JIECTPYKLIMU MOJUMEPOB M  TOJIMMEPHBIX
MaTepHAaJIOB.

JP,K

Nnentuduka
LA
COITOJIMMEPOB
u
ornpezecHUue
HX COCTaBa

3amaud U METONbl aHaluM3a CTAaTUCTUYECKHUX, OJOK-
COIOJIMMEPOB M MPHUBHUTHIX  COMOJUMEPOB. AHAIU3
COIIOJIUMEPOB M0 (PYHKIIUOHAIBHBIM IPYIIaM; OIpeeTICHue
COOH rpynn B cononuMepax akpuioOBOW KHCIOTHl U
OCOCHs rpynn B  comoJMMepax  BHUHUWJIALIETaTa.
OnemeHTHbIN aHanu3. OnpeneneHue cocraBa CONOIMMEpPA
ATUJICHA C BUHMJIALIETATOM IO COJEP>KaHHUIO KUCIIOpOJa B
nosumepe. OcoOEHHOCTH aHalM3a CONOJIMMEPOB METOJIOM
UK  cnekrpockonmuu.  3aBHCUMOCTb  CHEKTPAIbHBIX
[apaMeTpOB MOJIOC MOTJIOMIEHUS COMOIUMEPA OT OKPYKEHUS
MOHOMEpa, BO3MOXKHOCTH 00pa3zoBanust H-cBszelt 11 1umosb-
JMIIONIBHOTO  B3aUMOJCHCTBUS  (DYHKIMOHAIBHBIX —TPYIIII
COIOJUMEPOB, OT CHOCOOHOCTH K KpUCTALIM3alMU Bbioop
AQHAJIMTUYECKUX  [0JIOC  TOIVIOMIEHWsS  JUIsi  aHalu3a
COIIOJIMMEPOB. MeTtononornyeckue MIOJIXO/1bI K
KOJIMYECTBEHHOMY  aHaJIu3y  COINOJMMEpPOB. Meroabl
OTpeieNIeHUs] MOJISIPHOTO KO3 GUIMEHTA MOTJIOUICHUs IS
KOJIMYECTBEHHOTO  aHaiu3a. MeToapl U IpUeMbl
MOJIyYEHUs CTaHAapTHBIX 00Pa3I[0B COMOIMMEPOB. AHAIN3
pPacTBOPOB COIOJUMEPOB MO aOCONIOTHOI TIpajyHpOBKe.
MeTon OTHOLIEHHS ONTUYECKUX IUIOTHOCTEH IOJIOC
MOTJIOLIEHUSI COMOHOMEPOB. Omnpenenenue cocraBa
COTOJIMMEPOB PazIUYHbIX KilaccoB. ComMoiMMepsl ATHIIEHA
u nponwieHa. Omnpenenenne CH3 rpynn st OoneHKH
Pa3BETBICHHOCTH MoJMATHIEHA; olleHKa o MK cnexrpam
cojepxkaHuss HeHachlleHHbIX C=C cBsizell pa3jMyHOro

THIIA. UK CIIEKTPOCKOITUYECKOE OIIpeJIeIICHNE
MUKPOTAaKTUYHOCTH  nonunponuieHa. Pazmuune UK
CHeKTpOB N30TAKTHUYCCKOT O nu ATAKTHYCCKOT O

nonumnponuwieHa. Mcmnonb3oBanne 0cCOOEHHOCTEH CIIEKTPOB
rOMOINOJUMEPOB (MOJMUATHIIEHA W TOJUIPONUICHA) s
ONpeJIeTICHUsI COCTaBa COIMOJIMMEpPA ATUJIEHA U MPOIUJICHA.
Anamm3 no UK crnektpaM coctaBa comojimMepa 3TUJIEHA C
BHUHUWJIALICTATOM. CHGKTpOCKOHI/I‘-IeCKI/Ie METOAUKU aHaJInu3a
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COCTaBa COMNOJMMEPOB CTUPOJIA M  AKPHJIOHUTPHIIA,
ctupona u OyragueHa u ABC muactukoB. OreHka
COZIepKaHMs BUHMJIALIETAaTa B CONOJIMMEpPaxX BHHUIIAIIETATA
C BUHWJIXJIOPUAOM nu BHUHHWJIOBBIM CIIMPTOM 10
MHTEHCUBHOCTH  IOJIOC ~ TIOTJIOIICHHS  BAJCHTHBIX
KoJIeOaHUH KapOOHMIIBHOM IPYIIIEL.

Ananu3
LIEJIEBBIX
KOMIIOHEHTOB
U IIpuMecei B
IIOJINMEPHOM
KOMITIO3ULHO
HHOM
Marepuaie

CI10XHOCTB uaeHTuGUKamu MTOJIMMEPHBIX
KOMITO3UIIMOHHBIX MaTEpPUAJIOB, LIEJIEBbIX KOMIIOHEHTOB
(uHTpeMeHTOB) U npuMeceid. HeoOX0uMOCTh BBEICHHS B
IIKM pa3snuuHbIX MHTPEAMEHTOB, MX XAPAaKTEPUCTHKU M
pOJIb B TEXHOJOTMYECKOM IIPOLECCEe MPOU3BOACTBA U B
peryJaupoOBaHuU JKCILTyaTallMOHHBIX CBONCTB
MIOJIMMEPHOTO Martepuaia. [TnactuduxaTopsl,
CTaOUIIN3aTOPhl PA3IMYHOTO Ha3HAUYECHUS (AHTHOKCHUAHTBHI,
CBETOCTa0MIIN3aTOPHI, aHTHpabl), MIOBEPXHOCTHO-
AKTHUBHbBIC aKTHBHbIE BeLIECTBAa (KaTUOHHbIE, aHUOHHBIE U
HenoHoreHHele IIAB), aHTHNHMpEeHBI OpraHUYECKON U
HEOPraHUYECKON MpPUPOJbI, HANOJHUTENN (AKTUBHBIE U
HEaKTUBHBIE) OPraHUYECKON U HEOPTaHUYECKON MPUPOIBI;
UX XUMHYECKass CTPYKTypa M cBoMcTBAa. MHrpenneHTs
PE3MHOBOM CMECH M UX Ha3HaueHue. Pojab KOMIIOHEHTOB
IUIaCTMAacC M pPe3uH B O00ECIEYEHHH 3KOJOTMYeCKOn
HAJeKHOCTH TIOJMMEpPHBIX MaTepUajioB B MPOLECCE HX
IIPOU3BOJCTBA MU JKCIUIyaTallMW. BblaeneHne XuMHUYeCKUX
no6asok u3 [IKM. Metogonoruyeckue moaxobl K aHATU3y
KOMIIOHEHTOB W TpUMECEW B IOJIMMEPHOM MaTepHae.
IIpsamoli  aHanM3  moimMMepa M €r0  PacTBOpA.
IIpenBaputensHOe OTJEJICHUE KOMIIOHEHTOB oT
HoJMMepHOIl YacTu oOpasna. Beibop meroma u ycnoBuid
BBIICTICHNUSI HU3KOMOJIEKYJISIPHBIX MHrpenueHToB u3 ITKM.
Beinenenne opraHuueckux J00aBOK M HaloOJHUTENEH
METOJIOM  JKCTPAKIUM OPraHUYECKHM PAaCTBOPHUTEIIEM.
[TonOop skcTpareHTta; (akTopbl, BIHMAIOLME Ha CKOPOCTb
skcTpakiuu. IlocnenoBatenvsHOe — BbIAENEHHE — 100OABOK
pa3sIUYHBIMKA PACTBOPUTENAMU. PasneneHue BBIIEICHHBIX
HU3KOMOJIEKYJIADHBIX ~BELIECTB M IPUMECEH METOAOM
JKUJIKOCTHOM  xpomarorpaduu. OcoOeHHOCTH — aHaIM3a
MHOTOCJIOMHBIX ~ KOMIIO3MIMHA.  Beinenenune — mo0GaBok
METOJIOM PpAacCTBOPEHUS M NEPEOCAKIACHUS ITOJTHMEPHOIO
oOpasna JuUid OTHENEeHUS OT OCTaBIIMXCS B PpacTBOpe
KOMIIOHEHTOB.  OCOOEHHOCTM  aHaluW3a  MOJMMEPHBIX
KOMITO3ULIMOHHBIX MaTEpUasioB, COAEPKAMUX TEXHUYECKUN
yraepoa. MeToasl BBIIENCHHAS U aHAJIM3a HEOPraHWYECKUX
HarmonHuTene u  jgobaBok. Pome  opraHmueckoro
(GYHKIMOHAIBHOTO aHAJIN3a B WIEHTHU(PUKALIMU BBIJETICHHBIX
u3 IIKM BemectB. WaeHTudukamus  BbIIEICHHBIX
nHrpeauentoB merogamu Y@, UK n SIMP cnektpockonun,
MaccC-CIIEKTPOMETPHH, ra30’KUIKOCTHON u
BbICOK03() (peKTHBHOM KHUJIKOCTHON xpomatorpaduu
(BOXKX). Pomp meroma MK cnekTpockonuu B aHamu3e
BPEIHBIX HU3KOMOJIEKYJIIPHBIX KOMIIOHEHTOB OPTaHNYECKON
Y HEOpPraHW4ecKoW mpuponbl, murpupyromux u3 IIKM.
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OnpezneneHyre KaueCTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa
BBIJICJIAIOIIMXCS. BEILLECTB, M3Y4YEHUE KHHETHKH IIpolecca
BbIJICIEHUS]  100aBOK W pacuyeT Ha  OCHOBaHWUHU
CIEKTPOCKOMMYECKUX JTAHHBIX KOA(PPHUIMEHTOB TU(Py3un
MUTPaHTOB. MeTonbl oOmpeAeNeHus] HHIPETUCHTOB B
MIOJIMMEPHOM MaTepuaie. AHanus coJiepyKaHus
miactugukaropa. Meroaet UK u YO cnekrpockonuu u
meron HIIBO ¢  wucnons3oBanuem HK-  ®ypwe
CIIEKTPOCKOIINHU JiJIs aHanu3a actudukaropa B [IKM 6e3
OTJEJEHMUSI  IOJUMEPHON  OCHOBBL.  Mcnosb3oBaHue
pacTBOPOB  MOJIMMEPOB Ui HOPSIMOrO  aHalu3a
acTUGUKATopoB.  BbiOOp  aHANMTHYECKHUX  TOJIOC

HOTJIOICHUSI B iacTuuKaTopax Pa3IUYHOIO
XUMHUYECKOTO CTpOCHHs (CIOXKHBIX 3pupax, Qocdarax)
I WX KOJIMYECTBEHHOTro ompenencaus B [IKM

CHEKTpaJIbHbIMM MeToAaMU. JIOCTOMHCTBA M HEAOCTaTKU
ra30’KUJIKOCTHOM W TeNbIIPOHUKAIONIeH Xpomarorpaduu
pu MpsSIMOM aHanu3e IutacTudukaropoB. OrnpeneneHue
IUIACTU(PUKATOPOB B OIKCTPAKTax IOJIMMEPOB. AHalu3
AKCTPAKTOB criekTpockonudyeckumu merogamu (MK u YO),
METOJIaMH TOHKOCJIOMHOMN 31 rebIPOHUKAIOIICH
xpomatorpadun. OnpeneneHue CoJACpXKaHUS W THIA
HanonHuTens.  HenecTpykTHBHBIE — METOIBI  aHaIW3a
HanonHuTeneil. IIpsmMol aHanu3 IMIEHOYHBIX MOJUMEPHBIX
Marepuaios MetogoM ckanupyronier UK cnexrpockonuu n
merogom  HIIBO ¢ wucnons3zoBanmem  MK-@ypse
CHEKTPOCKONHHU. BrIOOp aHATMTUYECKUX 110JIOC TIOTJIOIEHUS
B UK cnekTtpax mena, AMOKCHIA KPEMHUSI U TUTaHA, TaJlbKa
JUIS KOTMYECTBEHHOTO onpeeneHus HamonHurens B [TKM.
JlecTpyKTHBHBIE ~ METOIbl  aHalW3a  HANOJHUTENEH.
[IpenBaputenbHoe  030j7€HHME  oOpa3lia  MOJMMEPHOTO
MaTepuaja U IPaBUMETPUYECKOE ONPEAEIECHUE 30JbHOCTH.
OMHUCCHOHHBIN aHam3 30JIbI. Wnentuduxarms
HAIOJIHUTENEH METOAOM TepMorpaBuMeTpun. OnpenencHue
OCTaTOYHBIX KOJIMYECTB HHHUIMATOPOB U KATalIW3aTOPOB
CHHTE3a M MHTHMOMTOPOB CTapeHusl B moiumepax. MeTossl
aHaJIM3a OCTaTOYHOI'O MOHOMEPA B MOJIMMEPHOM MaTepuUae.
["azoxpomMaTorpaduueckiii METOJ] aHaaM3a OCTATOYHBIX
MOHOMEPOB M3 PACTBOPOB IommuMepoB. [Ipenmyinectsa
napoda3sHOro BapHaHTa aHalu3a. AHAJIM3 PaBHOBECHOU
ra3oBoil (pas3bl MpH ONpeAesIeHNH OCTaTOYHOTO MOHOMEpPA B
IJICHOYHBIX YITAKOBOYHBIX MaTepuanax. PacTBopHbIil MeTO
napoda3Horo aHanusa s TPaHYJIMPOBAHHBIX 00pa3IOB
HOJMMEPOB; TPOOBAHMS K PACTBOPUTEITIO.

Ananus
JETYYUX
TOKCHUYHBIX
MPOJIYKTOB
TOPEHUS
IIOJIIMEPOB U
MTOJTMMEPHBIX
MaTepHuajoB

XapakTepucTuKa TOJMMEPHBIX MAaTepUajoB, Kak
roprounx  BemectB. [loHstTne o  Temmeparypax
BOCIUIAMEHEHUS ¥  CAaMOBOCIUIAMEHEHHS  IOJIMMEPOB.
HuwxHuli KOHILIEHTPAllMOHHBIN Tpenen pachupoCTpaHEHUs
mamenu (HKIIP), kak omHa w3 ompenensitonux BeTuIuH
orHectoiikoctu nonumepa. 3nauenuss HKIIP mist nanGonee
pacnpocTpaHeHHBIX MoAuUMepoB. (CrocoObl  CHIKEHHS
TOPIOYECTH TOJIMMEPHBIX MaTepUaliOB: OTHE3alluTa ¢
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UCIIOJIb30BAHUEM YCTOMYMBBIX K IUIAMEHH MAaTepualloB,
BBEJICHUE HAIIOJHUTENEH, BBEJICHUE 3aMeUINTENEH TOpEeHns
WIM  aHTUIMPHUPYIOIIUX  COCTaBOB, MoauuKanus
MOJIMMEPHBIX MaTepuasioB. MeTo bl U3y4eHUs] TOKCUYHOCTU
ra3oB, SIBJIIOIIMXCS IPOAYKTaMHM IOJIHOIO M HEMOJIHOIO
cropanusi nonumepoB. llonstne o  koadumenrax
TOKCUYHOCTH Pa3JIMuHbIX IOJMMEPOB M  MaTepHasOB.
Pe3ynbTaThl ~ CaHUTAPHO-XMMHYECKUX  HCCIICIOBAHUU
IPOAYKTOB TEPMHUYECKOTO pa3loXKEHUs MpUd TOPEHUU
denondopmanbIeruIHbIX CMOJ B (PTOPOIIIACTOB.

CTpyKTypa JTUCHUIIMHBI (MOIYJISA)
Tabauya 2. Obwas mpyooemxocms OUCYUNIUHBL cOcmasisem 2 3ayemubvie eOunuywl (12
4acos)

Bun pabotsl TpynoemMKoCTh, 4acoB

2 Cemectp Bcero
O01as Tpya10eMKOCTh (B 4acax) 72 72
Konumaxkmmnasn paboma (8 uacax): 20 20
Jlexyuonnvie 3anamus (J1) 20 20

Ipaxmuueckue 3anamus (113) - -

Jlabopamopnuie pabomui (JIP) - -

Camocmoamenvnan paboma (6 uacax): 52 52

PacuetHo-rpadguueckoe 3aganue (PI'3) - -

Pedepar (P) - -

KoHnTpons - -

KontponbHas padota (K) - -

CaMoCTOATEIbHOE U3YUYEHHE Pa3/IeNIOB /TEM - -

Bua npoMeKyTo4HOM aTTeCTALMHU 3a4eT 3a4eT

Tabnuya 3. Jlexyuonnvle 3ansmus

/1 Tema

1. CrpykTypa M Kiaccu(puKalus MOJIUMEPOB. MOHOMEPHI, OJUIOMEPHI, MOJIUMEPHI.
N3omepuss y mnonumepoB. JIuHeWHBbIE, pa3BETBIEHHBIE W  CETYATHIE TMOJUMEPHI.
XuMuueckasi CTpykTypa Mmakpomosekyin. Kondurypanus u kondopmarus.

2. Monekynapuas macca u MMP. Mertonbl omnpeneneHus MOJIEKYJISIPHON MaccChl.
Cpenusis ~ MonekyisipHas  Macca.  MoOJEKyIsIpHO-MaccoOBO€  pacipeelieHue.
CpenneunciioBas, CcpeaHEMaccoBas, CpPEIHEBSA3KOCTHAs MOJIEKYJsIpHas  Macca.
Meto/1bl onpeiesIeHusl MOJIEKYJIIPHON MACCBhI IIOJIUMEPOB.

3. Ocnoel UK cniekTpockonumu.

4. CnoxHOCTh HACHTU(PHUKAIIUH MTOTUMEPHBIX KOMIIO3UIIMOHHBIX MaT€pPHAJIOB, 1IEJEBbIX
KOMIIOHEHTOB

5. Wnentudukanus NoIMMepoB U MOJTUMEPHBIX KOMIIO3UIIMOHHBIX MaT€pHAJIOB 10
IIPOJYKTAaM UX TEPMHUYECKOTO PA3JTI0KEHUS U METObI aHAIN3A.

6. CrniekTpocKomnus HapyIIeHHOT0 oJHOro BHyTpeHHero otpaxenus (HIIBO).

1. Crextpbl 1uddy3HOTO OTpaKEHUS TOPOIIKOOOPa3HBIX MOJTUMEPHBIX 00pa3IIoB.




8. KoHTposnb Hann4us pacTBOPUTENS B IJICHKE.

9. OCHOBHBIEC MHTPEUEHTHI pe3uHbl. OCOOEHHOCTH aHAN3a Pe3uH

10. | TepmorpaBUMETpHUYECKHI aHATN3 TIOIUMEPOB.

11. | duddepenunanbHas CKaHUPYIOIIAs KAJTOPUMETPHS TTOJIUMEPOB.

12. | Omnpenenenuie miacTu(GpUKaTOPOB B IKCTPAKTAX MOJIUMEPOB.
AHanu3 ’kcTpakToB criekrpockonndeckuMu merogamu (MK n Y®), meronamu
TOHKOCJIOMHOM M TeJILIIPOHUKAIOIIEH XpoMaTorpaduu.

13. | Unentudukanys HanoJIHUTENEH METOA0M TePMOT PaBUMETPHUH.

14, MeToanl aHaIM3a OCTaTOYHOIO MOHOMCPA B IIOJIMUMCPHOM Marcpuralic.

15. | I'a3oxpomaTorpaduyecKuii MeTo 1 aHaJIN3a

16. | locTromHCTBa M HEOCTATKH Ta30’KUAKOCTHOM U TeIBIIPOHUKAIONIECH XpoMaTorpahuu
IIPU OPSIMOM aHAJIN3€ IUIACTU(PUKATOPOB.

17. | Y®-cnekTpockonusi.

18. | SIlnepHO-MarHUTHBINA PE30HAHC.

19. | JlromuHecueHTHBIE TOTUMEPHI. DiTyopecieHIus.

20. | Meroa Macc-CIeKTPOMETPHH.

Tabauya 4. Camocmosmenvroe uzyuenue pazoenos OUCYUNIUHbI

Ne m/mt Tema
1 Hanmuume, kakux XMMHYECKUX DJJIEMEHTOB OIPEACIAIOT Ha MpeaBaApUTEIHHOM
' JTane aHajliu3a MOJIUMEPOB.
2. [IpeaBapuTenbHbIC NCCIEAOBAHUS TTOJMMEPOB.
3 [lepeunciure BapuaHThl MPEIBAPUTEIBLHOIO aHAIKM3a MOJUMEPOB U MaTEpPHAJIOB

Ha UX OCHOBC.

OCOOEHHOCTH KAauyeCTBEHHOIO M KOJMYECTBEHHOIO XMMHYECKOTO aHajan3a
4. MMOJIMMEPOB. OcHOBHBIE KayeCTBCHHBIC pCaknuu MOJIMMEPOB, HCIIOJIB3YCMBIC B
CHCTCMAaTHUYCCKOM aHaJIn3€.

5. K.]'IaCCI/I(bI/IKaI_[I/IH MMOJIMMEPOB IO AaHAJIUTUYCCKUM I'pYIIIIaM.

KoHuenmuss rpynmnoBeIX M XapaKTEPUCTHUYECKUX 4YacTOT. PakTopsl BIMAIOT Ha
6. xapaktepuctuueckue yactotel B UK cnekrtpax. OcoOeHHOCTH aHanmu3a cocTaBa
cononumepoB MerooM MK-ciekTpockonum.

Bosmoxnoctu metona MK ciektpockonuu s uaeHTUDUKALMN TTOTUMEPOB U
7. I[TKM. Bo3moxuoctu metona HITBO npu uccnenoBanun nojimmMepoB U
MOJUMEPHBIX CUCTEM.

8. CreKkTpocKonust HapyIIEHHOTO TTOJIHOTO BHyTpeHHero otpaxenus (HITBO).




9. MeTtoap! uaeHTU(UKAITIN COTIOJTUMEPOB M ONIPEACIICHUS MX COCTaBa.

CHCKTpOCKOHI/I‘-IeCKI/IC MCTOABI OIIPCACIICHUA COCTaBa COIIOJIMMCPOB CTUPOJIa U

10.
aKpUJIOHUTpUJIA, CTUpoJa u OytaareHa 1 ABC miacTukos.

OcHoBHbBIE UHTPEAUEHTHI pe3uHbl. OCOOEHHOCTH aHAINU3a PE3UH.
11. | Cxema aHanm3a pe3vH Ha OCHOBE Kay4yKOB KapOOICTTHOTO

CTPOEHHUSL.
12 Metonbl  BbIIENEHUS NOJMMEPHOH OCHOBBL, OpPraHMYECKMX J00aBOK U
" | HamodHUTENEH 1 MeTOb! uaeHTH(GHuKanuy BeieneHHbIX u3 [IKM KOMIIOHEHTOB.
13 Meroasl omnpencieHus XUMHYECKOM NPUPOABI HMHIMBUAYAIbHBIX BEILECTB,

BeIAEISTIONIMX CA 13 [IM.

14. | Meroas! qis aHanm3a iactudukaropoB B IIKM. Mx nocTonHCTBa M HETIOCTATKH.

I[eCTp}IKTI/IBHbIe u HEACCTPYKTUBHBIC MCTOBI aHaJIn3a HaIMoJHUTEICH
MOJIMMEPHBIX KOMITO3UIIUOHHBIX MaTCpHaIOB.

15.

Meton monsiporpaduu: HaIUYHE KOHIICBBIX TPYII B TOJUMEpPAX; METAJUIBI,
16. | xkaTanu3aTOpbl; MOHOMEPHI; IIACTU(DUKATOPHI; CTAOMIU3ATOPBl; UHTUOUTOPHI; U
JIpyTUue IPUMECH.

Kakue temneparypbl HEOOXOJUMO OIpeNeNaTh IpPU OLIEHKE OTHECTOMKOCTH
17. | momumepos. Kakumu mapameTpamMm XapakTepH3YIOT TOKCHYHOCTH IIPOTYKTOB

ToONneHud IMTOTUuMennRr

18. Peonornyeckue u miacTodJ1aCTUHIESCKUE CBOMCTBA Kay4yKOB U PC3UHOBBIX cMmeceit

19. | UnrpenveHTsl pe3nHOBOM CMECH M UX Ha3HAYCHHE.

Pons KOMIIOHEHTOB IITaCTMAacC M pPE3UH B 00CCIIEYEHNH HSKOJIOTHYCCKOM
20. HAaACKHOCTHU TMOJHUMCECPHBIX MAaTCpruajioB B HPOHECCE HX MPOU3BOACTBA H
SKCILTyaTaluu.

21. MGTOZ[I)I OnpeaACIICHUEC IJNIOTHOCTH X XKUAKHUX U TBEPABIX IMOJIUMECPOB

Pe3unbl, kak 00beKT U1 GU3MKO-XUMUYECKOTr0 aHan3a. CXeMbl aHaIu3a pe3uHe
Ha OCHOBE Kay4yyKOB Pa3IMYHOI0 XMMHUYECKOTO CTPOECHHS.

22.

23. | Knaccudukanus aHTUIHPEHOB, MEXaHU3M UX JCHCTBUS

24. | Metopl aHAJIM3a CTAaTHCTHYECKUX, OJIOK-COTIOJTMMEPOB M TIPUBUTHIX COMTOJIUMEPOB.

Bo3moxkHOCTH MeTO/1a TUPOIUTHUECKOM Ia30BOM XpoMarorpaduu st aHaIu3a
o5 | MOTMMEPOB M MOJTMMEPHBIX MATEPHATIOB, €€ alllapaTypHoe odopmienue. THrb
" | IMPOJM3EPOB, X IOCTOMHCTBA U HEJOCTATKH.

26. TCpMOI[I/IHaMI/IKa BBICOKORJIaCTHYECKOM Z[e(I)OpMaLII/II/I;

5 OHEHOYHBIE MATEPHAJIbI JUISA TEKYIIEIO MU PYBEXHOI'O
KOHTPOJISI YCIEBAEMOCTH U TIPOMEXYTOYHOM ATTECTAIIUU
5.1. 3aoanusa ona npomexcymounon ammecmayuu.
Ilepeyenb BONIPOCOB K 3a4eTy
1. JlaliTe XapakTepuUCTUKY TMOJMMEpaM, Kak OOBEKTaM KOJIMYECTBEHHOTO U



KauECTBEHHOI'0 XMMHUYECKOI0 aHaJIN3a.

2.  Kax npoBoasaT uaeHTH(PUKALNIO TOIUMMEPOB 10 PACTBOPUMOCTH B OPraHUMUYECKUX
xKUIKOCTIX? ChopMynupylHTe OCHOBHBIE TPEOOBAHUS K PACTBOPUTEIISIM.

3. Ilepeuncnute ceMb aHAIUTUYECKUX TIpynn noiauMmepoB. Ha dyeM ocHoOBaHO
paszziesieHue 1o JaHHbIM rpymmnam?

4. llpuBeaure cxeMmbl aHaiM3a s BOJOPACTBOPUMBIX U TaJOr€HCOAEPKAILUX

HOJIMMEPOB.
5. OcobeHHOCTH aHANIN3a TOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTEPHAIOB
6. (IIKM). 3nauenue ¢pu3znveckux 1 PU3NKO-XUMUIECKUX MeTO0B B aHanu3e [1KM,

UX ITOJINMEPHON OCHOBBI U LIEJIEBBIX KOMIIOHEHTOB.

7. Bbiok-cxema u npuHIHI paboTel ckanupyromero MK crekrpomerpa.

8.  OcCHOBHBbIC YaCTH CIEKTPOMETPA U UX Ha3HAYCHHUE.

9. [Ipunuun peiicteuss u onrudeckas cxema KK cnexktpomerpoB ¢ Dypbe
npeoOpa3oBanueM. Tunbsl UHTEpHEpOMETPOB.

10. KommuectBennsiii ananu3 B MK criekrpockoruu HITBO.

11. Meron auddysnoro orpaxenus B UK cnexrpockonuu. YcTpoHCTBO MPUCTABOK
muddy3noro orpakeHus. CrnexTpsl Auddy3HOrO OTpaKEHUSI MOPOIIKOOOPA3HBIX MOIUMEPHBIX
00pa31os..

12. Metonsl Hepazpymaromero koutposnss u anammza I[IKM B HK-Oypee
CHEKTPOCKOIHUM; UX CYLTHOCTh U (DYHKIIMOHAJIbHBIE BO3MO>KHOCTH.

13. Merononoruyeckiue MOAXOABI K KOJIMYECTBEHHOMY aHAJU3y COIOJIMMEPOB
meronoMm MK cniekrpockonuu.

14. Wnentudukanuss u ONpeNeNeHHuEe COCTaBa COIMOJIMMEPOB Pa3IMYHBIX KIACCOB
meronoMm MK cniekrpockonuu.

15. CnekTpocKOnmMYecKhe METOJIbl aHajiM3a COCTaBa COIMOJMMEPOB CTUPOJA H
aKpWJIOHUTpHUIA, CTUpoJa u 6yraguena u ABC ninacTukos.

16. Krnaccudukamus pe3uH.

17.  Omnwumure cnocoObl MOJrOTOBKH PE3UH K KaUECTBEHHOMY HJIM KOJMYECTBEHHOMY
XUMUYECKOMY aHAIIA3Y

18. Kakue OCHOBHBIE HMHIPEIMEHTHI BXOJAT B COCTaB PE3UH HAa OCHOBE KaydyKOB
KapOOLEMHOro CTpoeHus?

19. Merononoruyeckue NoaXoAbl K aHanu3y KoMrnoneHTos B [IKM

20. MeTto/b!I BBIIETIEHHE OPTAaHUYECKUX M HEOPTaHWMYECKUX J0OaBOK M HATIOJHHUTEICH
n3 [IKM.

21. UK CHoekTpocKONMMYECKWH MeTOoJ] aHamm3a Beyiesiomuxcs u3  [IKM
HU3KOMOJIEKYJISIPHBIX BELLIECTB

22. Meronsl anammza tiactuukatopoB B I[IKM. JlocTomHCTBAa W HEIOCTATKH
UCIIOJIB3YEMBIX METOJIOB.

23. JleCTpyKTMBHBIE ¥ HENECTPYKTHBHBIE METOJABl aHAIW3a  HAIMOJIHUTEICH
MOJIMMEPHBIX KOMITO3ULIMOHHBIX MaTEPUAJIOB.

24. ]laiiTe XapaKTEepHUCTHKY IOJIMMEpaM, Kak rOprovnM BemiecTBaM. Kakue crocoOs
KJIaccu(pUKaIluy MOJIMMEPOB 110 roproyecTd Bam n3BectHbI?

25. ®usnyeckwid CMBICT TeMIepaTyp BOCIUIAMEHEHUS W CaMOBOCIUIAMEHEHUS
[IOJINMEPOB.

26. Kaxumu crmioco6aMu MOKHO TIOHH3UTH TOPIOYECTh MOJMMEPHBIX MaTEPUAIOB?

27. Kakwue BemecTBa MOTYT SBIATHCS aHTUNMpeHaMu? ONUIINTE MEXaHU3M JeHCTBUS
AQHTUIIMPEHOB.

Memoouueckue pekomenoayuu:

Pe3ynpTaThl MPOMEKYTOUHOM aTTeCTallMy 0OYYaIOUINXCS OIICHUBAIOTCS B JalbHEHIIIEM
o 100-6amipHOM 1IKaie B COOTBETCTBUH ¢ bamnbHO-pedTHHTOBOM cucTemMoit. CorjlacHO TaHHOU
cUcTeMe Ha 3a4eT OTBoAuTCA 10 25 6amioB. Ilpu Hanmuume 61 Ganna u BbIEe aBTOMAaTHUYECKU



CTAaBUTCA 3a4CT.

OmeHka 1O pe3yibTaTaM 3adeTa HOCHT Hean(depeHIIMpOBaHHBI XapakTep —
3a4TEHO/HE 3a4TEHO.

Ilepen HawyamoMm 3aueTa MpENoAaBaTelb MPOBEPSET HAIMYHE MPUCYTCTBYIOIINX.
[TpoBOoAMT KpaTKUil MHCTPYKTaX OOy4darolUXCsl, BBIICHSET UX TOTOBHOCTH K CJlaue 3ayeTa, B T.
Y. COCTOSIHHE X 370pOBbs. OOyUaroImuiics, HCIBITHIBAIOIIMI HEIOMOraHUE, K Cadue 3adeTa He
nomyckaercsi. [IpernomaBaTtesib BMECTE ¢ KOMaHAMPOM YUeOHOU TPYIIIBI MPOBEPSIFOT TOTOBHOCTD
ayJIUTOPUH 3aYETYy.

O1leHKA «3aUTEHO» CTABUTCS CTYJACHTaM, KOTOPBIE IPH OTBETE:

. 00Hapy)KUBAIOT TBEPOE 3HAHKE POTPAMMHOTO MaTEpUAIa;

. YCBOWJIM OCHOBHYIO M HAaH0O0JIee 3HAYUMYIO JIOMOJHUTEIBHYIO JINTEPATypPy;

. CIOCOOHBI ~ TBOPYECKM  MPHUMEHSITh  3HAHHE  TEOPUHM K  PEIICHHIO
npo(hecCHOHANBLHBIX 3a7a4;

. JICMOHCTPUPYIOT ~CIIOCOOHOCTh K aHAJIM3y M COMOCTABJICHHIO Pa3IUYHBIX

MIOJIX0/I0B K PEIICHUIO 3asBICHHON B OHjieTe MpoOIeMaTHKH.

OneHka «He 3a4TEeHO» CTaBUTCS, €CIIM MaTepHall, HE MPEACTaBIISIET OIPEAEICHHON
cucTeMbl 3HaHUN. VIMEIOTCS 3aMETHBIEC HapyLIEHUsI HOPM JINTEPATypHOU peyu.

OrneHka «He 3a4TE€HO» IMPENIoJaraeT, 4YTo CTYJIEHT He pa30o0pajicsi ¢ OCHOBHBIMU
BOIIPOCAMH M3YYEHHBIX B Mpolecce 0OY4YEeHHUs KypcOB, HE TOHMMAET CYHNIHOCTH HPOIIECCOB U
ABJICHUM, HE MOXET OTBETUTH Ha IpocThle. OLICHKA «HE 3aYTEHO» CTABUTCS TAKXKE CTYICHTY,
CIIMCABIIEMY OTBEThI Ha BOIIPOCHI M YUTAIOLIEMY ATH OTBETHI 3K3AMEHATOPY, HE OTPBIBAsICH OT
TEKCTa, a Mpoch0a OOBACHUTH MM YTOYHUTH IMPOYMTAHHBIA TakUM OOpa3oM Marepuai Io
CYILECTBY OcTaeTcs 06e3 oTBeTa.

OneHka («He 3a4TEHO») CTABUTCS CTYJEHTaM, KOTOpPbIE IPU OTBETE:

. O00HApPY)KUBAIOT 3HAYUTEIIBHBIC MPOOCIbl B 3HAHUSIX OCHOBHOI'O MPOTPAMMHOTO
Marepuaa,

. JIOMYCKAIOT TPUHIMITHATBHBIE OIIMOKKA B OTBETE HA BOMPOCHI AK3aMEHAIIMOHHOTO
ounera;

. JICMOHCTPHUPYIOT HE3HAHHE TCOPHH U TPOJICITaHHBIX JTa0OPAaTOPHBIX PaboT.

OneHkH OOBABIAIOTCS B IEHB MPOBEJICHHS 3aUeTa.

Pa3paboranHble KOHTPOJIMPYIOIIME MaTepUalbl MO3BOJSIOT OLEHUTh CTENEHb YCBOCHMS
TEOPETUYECKUX M TMPAKTUYECKUX 3HAHHWM, NpUOOpEeTEeHHbIE YMEHMsS W BIIAJCHHE OIBITOM Ha
PenpoAyKTUBHOM YPOBHE, KOTHUTHUBHBIE (II03HABATENbHbIE) YMEHUS Ha MPOJYKTUBHOM YpPOBHE,
U CIOCOOCTBYIOT (DOPMUPOBAaHUIO NPO(ECCHOHANIBHBIX M OOLIEKYIbTYPHBIX KOMIIETEHIIUH
CTYJICHTOB.

IIprmepbl KOHTPOIUPYIOLIUX MAaTEPUAIIOB:

B cooTBeTCTBHM C PEUTHHTOBOM CHCTEMOM TEKYIIM KOHTPOJb MPOU3BOJMUTCS TPH pas3a B
TEUYEHUE CEeMecTpa MyTeM OaJUIbHOH OLIEHKM KadyecTBa YCBOCHMS TEOPETHUECKOro Marepuana
(oTBETHI Ha BOMPOCHI) M PE3YJbTATOB MPAKTUYECKOW JEATENbHOCTH (pelieHue 3ajad,
BBINOJIHEHHE 33aJaHUM, peIIeHUe PoOIIeM).

[TpomexyTouHasi arrecTamus (3a4eT) MPOU3BOJIUTCS B KOHIIE CEMECTpa Takke IyTeM
0ayuIbHOM OLIeHKU. VITOTOBBIN pEHTHHT ONpeaenseTcs CyMMUPOBaHHEM 0allIOB TEKYIeH OLlEHKU
B TEUEHHUE CEMEeCTpa M 0aJlJIOB MPOMEKYTOUHOM aTTeCTalluy B KOHIIE CEMECTpa Mo pe3yJbTaTam
3ayeta. MakCUMaJbHBI UTOTOBBIM peHTHHT cooTBeTcTBYeT 61 Oamn (36 — Tekymias oLeHKa B
ceMecTpe, 25 — IpoMEeXyTOUHasi aTTecTalusl B KOHIE CEMECTPA).

6. METOAUYECKUE MATEPUAJIbBIL, OITPEAEJAIOLIUE ITPOLE/YPbI
OIIEHUBAHUA 3HAHWI, YMEHUIA, HABBIKOB U (WJIN) OIIBITA
JAEATEJIBHOCTH.

Tabnuya 6. Pe3ynomamvl 0c8oeHus yueOHOU OUCYUNTIUHDL, NOONexCaujue npoeepKe

‘ Pesynbrarsl ‘ OcHOBHBIE MOKa3aTeId OI_IeHKI/I‘ Bun




00y4eHHs (KOMITETECHIINH ) pe3yIbTaTOB OOYUCHHS OIICHOYHOTO
MaTepuaia
CriocoO6HOCTHIO 3HaTh KJaccu(ukanuio u | Komnoksuywm;
CaMOCTOSITENILHO XapaKTepUCTUKU BakHeimux | Pedepar
OCYIIECTBIISATh HAy4YHO- | MPOMBIIIUICHHBIX ~ TIOJUMEPOB;  METOJIbI
HCCJIEIOBATEIbCKYIO MOJTyYeHUs Haubosee BaYKHBIX
JESTENIbHOCTD B | MOJIMMEPHBIX COCIUHEHUN W MEXaHU3MBI
COOTBETCTBYIOILIEH ATUX MPOLECCOB; METOJbl HCCIEI0BaHUS
npodeCCHOHATBHON O00JIACTH | MOIMMEPOB M HUX  TNPUMEHEHHE Ha
c UCIOJIb30BAHUEM | MTPAKTHUKE.
COBPEMEHHBIX METOJOB | YMeThb  IPAaKTUYECKH  HCII0JIb30BATH
UCCJIEIOBAHUS U | 3HAHHUA METOJIOB CHHTE€3a M CBOWCTB
MH(}OPMaLMOHHO- MIOJIUMEPOB; OIIpEeAEIATh OCHOBHBIE
KOMMYHHKAITMOHHBIX XapaKTePUCTUKU MOJUMEPOB MOCPEACTBOM
TEXHOJIOT U KaYeCTBEHHOIO M KOJIMYECTBEHHOI'O
aHalu3a, U3MEpEHHUS buznuecKkux,
nehopMaImOHHO-TIPOYHOCTHBIX u
TEPMHUYECKUX  CBOMCTB;  HCIIOJb30BATh
¢usznyeckue - METOJbl  MCCIEJA0BaHUs
MOJINMEPOB: HK-cniektpockormnuio,
SIICPHBIN MAaTrHUTHBIN pe30HaHC,
muddepeHIanTbHO-TEPMUUECKUN  aHaAIN3,
TG depeHIaIbHO-CKaHUPYIOUTY IO
KaJIOpUMETPHUIO Macc-CIIeKTPOMETPHIO;
HayyHO OOOCHOBBIBaTh  HaOJIO/laeMble
SIBIICHUS.
Bnagers Meromamu: camMOCTOSITEIBHOM
paboTel ¢ yueOHOH, Hay4yHOl m
CIIPaBOYHOM JINTEPATYpOil; BECTH MOUCK U
JIeNaTh o0o0marome BBIBO/BI;
O0e3omacHOM  paboOThl B XHUMHYECKOM
nabopaTtopuu; orOopa M mepeHoca Mpoo.
PaGotet ¢ nunerkamu, OrOpeTKamu,
MEPHBIMU IIIIMHIPAMU, MEH3YPKaAMH.
7. YUYEBHO-METOAUWYECKOE OBECIHEYEHHUE JUCHUIIJIMHBI
MOAYJIsd)
7.1 OcHnosuas numepamypa
1. ABepko-AnTtoHoBUY, V.FO. MeTobl vccnenoBanusi CTPYKTYphl U CBOMCTB MOJIMMEPOB /
N.1O. ABepko-AnToHOBHY, P.T. bukmminun. Kazans KI'TVY, 2002. 604 c.;
2. MenbankoBa, M.A. [IpakTukym 1o XMMUU U (PHU3UKE TOIUMEPOB M TOIUMEPHBIX
MatepuaioB / M.A. MensHuKOBa. - brarosemenck.: AMypckuii roc. ya-T, 2015. - 100 c.;
3. PabGek, . DxcnepuMeHTalbHBIE METOJBI B XUMUU MOMUMEPOB: B 2 vacTsax / 5. PaGek;

nep. ¢ anri. - M.: Mup, 1983. 4. 2. - 480 c.
7.2 [{lononnumensHnas aumepamypa

1. Hepoym, 3. CoBpemennble MeToabl SIMP ans xumuueckux uccinenaoBanuii / 3. Jlepoym. -
M.: Mup, 1992. - 401 c.

2. Ounuknoneaus nonmumepos. T. 1, 2, 3. M.: CoBerckas sHIuKI0NIE AU, 1977.

3. Muxaitnus, }0.A. TepmoycTol4HBBIE TOJIUMEPHI U TOTUMEpHBIE MaTtepuasl / FO.A.

Muxaitnus. - CII16.: [Tpodeccus, 2006. - 624 c.



7.3 Ilepuoouuecxue uzoanus

1. Kypnan «IInactuueckue maccob»
2. Kypnai «BbICOKOMOJIEKYIISIPHBIE COCIUHEHUSD)
1.4. Hnmepnem-pecypcol
http://www.diss.rsl.ru
http://www.Viniti.ru
http://www.elibrary.ru
http://www.knigafund.ru/
http://www.isiknowledge.com/
http://www.scopus.com
http://www.e.lanbook.com
8. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
MOAVYJIA).
Tabnuya 7. Mamepuanvro-mexnuueckoe obecneyerue OUCYUNIUHDL
No HaumeHnoBanue (KOMIBIOTEPHBIE KJIacChl, yueOHbIE JabopaTopru, 000pyI0BaHNUE)
/1

1 | YuebHubie 1aboparopun

2 | YueOHas maboparopusi, OCHaleHHas KoMIbloTepamu (12 1mir.)

3 | JJaboparopnast mocyia ¥ TPHUHAJICKHOCTH JJIsi MOATOTOBKM MOHOMEPOB M CHHTE3a
MOJIMMEPOB (KOJIOBI, MPSIMbIE U OOpAaTHBIE XOJOAUIBHUKHU, TPOOUPKH, NMUIMIETKHU, MEPHBIE
WIMHJIPBI, HACAJKU, aJJIOHXKH, Yaliku [leTpu, cTakaHbl, BOPOHKH, IITATUBBI, (DUIBTPHI,
eplIy J1abopaTOpPHbIE, TEPMOMETPHI).

4 | JlaGopaTtopHoe 00OpynOBaHME AJISi CHHTE3a M MCCIEJOBAaHUS MOJIMMEPOB (T€PMOCTAT
KUJKOCTHOM, MEIIaJKU DJEKTpUYEcKHe, JIMHelHble aBToTpaHcopmaropsl JIATP,
BOJSHBIE WJIM TecuaHble OaHH, KOJOOHArpeBaTeNu, OHIEKTPUUYECKHE TIIMTKH,
Brucko3uMeTpsl BIIX, pedpakromerp, BeCbl aHATUTUYECKHE, BECHI TEXHUYECKHE, TIKADbI
CylIMJIbHBIE, PH-MeTp, yCTaHOBKa A ONpEIENeHHs TeMIepaTypbl pa3MsATryeHus,
YCTaHOBKA JUIsl TYPOUAMMETPUYECKOTO TUTPOBAHNUS)

5 | ObopynoBaHue A MCCIENOBAHUS TMONUMEPOB (IudepeHNaTbHbIA CKAaHUPYIOIINNA

kanopumetrp Setaram DSC131 EVO, HK-cmektpomerp, pa3pbiBHAs MallWHA, IPecc
TOPSYEro MPECCOBAHUS, MPUOOPHI IS ONPENeNICHHs TeIUIOCTOMKOCTH, OTHECTOWKOCTH,

yJlapHO! BSI3KOCTH, TBEPJAOCTH MOJIMMEPOB, KOH-KAJIOPUMETP)
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