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Pabouas mporpamma aucHUIIUHBL (MOIyJsl) «MeToIbl HUCCIENOBaHHUS CTPYKTYpPBHl H
cBoiicTB nonumepoBy/coctaButens C.10. Xammposa — Hanpuuk: KBI'Y, 2020. — 19 c.

IIporpamma nucnMIUIMHEBL «METOIBI UCCIEN0BAHUSA CTPYKTYPhl U CBOMCTB IOJIUMEPOB»
npeqHa3HayeHa Juid oOydaromuxcs OuyHOW (opMbl OOy4YEHMs IO HAMpPaBJICHUIO IOJArOTOBKU
04.06.01 — Xwumuueckne Haykd (YpOBEHb IIOJTOTOBKH KaJIpOB BBICHICH KBalu(UKaLWN),
HarpaBjaeHHOCTh ToarotoBku 02.00.06-BricokoMonekisipHbie coeuHeHus 1-ii rog oOydeHus,
2-i1 cemecTp.

[IporpamMma nucUUIUIMHBL «METOABI UCCIIEIOBAHUS CTPYKTYpPhI U CBOWCTB MOJMMEPOB)
COCTaBJIeHa B COOTBETCTBUHU DenepajbHBIM IOCyIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
no HampasieHuio noarotoBku 04.06.01 — Xumudeckue Haykud (ypOBEHBb MOATOTOBKH KaJpOB
BBICIICH KBalM(UKAILUK), YTBEPKIACHHOTO MpuKazoM MunoOpnayku Poccun ot 30.07. 2014 1.
Neo 898 (pexn. ot 30.04. 2015 r) (3apeructpupoBano B Muntocte 20.08.2014 1. Ne33688).
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1. HEJIM U 3AJAYU OCBOEHUS JUCIUIIJIMHBI (MOAY JIST)

Ileab cocrouT B TOM, 4YTOOBI JaTh CHCTEMAaTU3UPOBAHHBIE OCHOBBI HAy4HBIX
NPEJCTAaBICHUN IO BOMPOCAM XHMHUYECKOTO M (DPM3MKO-XMMHUYECKOTO aHajgh3a MOJMMEPHBIX
MaTepHaJIOB U HUX HHU3KOMOJIEKYJIIPHBIX KOMIIOHEHTOB; PACKPBITh COCTOSIHUE U IEPCHEKTHBbI
pasBuUTHsI B O0JAacTH  MHCTPYMEHTAJBHOTO  aHaNW3a  IMOJMMEPHBIX  MaTepHasoB;
CKOHLIEHTPUPOBaTb ~BHMMaHUE OOyYaloIUMXCAd Ha CIOXHBIX UM  Y3JIOBBIX  BOIIPOCAX
paccMaTpuUBaeMbIX IMPOOJEM; CIIOCOOHOCTBIO HCIOJB30BaTh COBPEMEHHBIE NPUOOPHI H
METOAMKH, OpPIraHU30BBIBaTh IPOBEJCHHUE OHKCIEPUMEHTOB U HCHBITAHUN, IMPOBOAUTH MX
00paboTKy U aHATTU3UPOBATH UX PE3YIbTATHL

3agaun:

1) W3noxeHne OCHOB CHUCTEMAaTHYECKOTO (PU3MKO-XMMHYECKOTO aHajlu3a IOJIUMEPHBIX
00BEKTOB C YYETOM UX CHEU(DUKH;

2) @®opMupoBaHHE YMEHHH ¥ HaBBIKOB pabOThl B COBPEMEHHOH aHAIMTHYECKOM
nabopaTopuu;

3) BBenenne CTYIGHTOB B OCHOBBI CaHHUTAPHO-TOKCHKOJIOTMYECKOTO AaHajh3a BEIIECTB,

BBIICIIIOIIUXCA B OKPYKAaOIIYHO Cpeay IIpu CHHTE3C, nepepa60TKe U OKCILTyaTalluu
MMOJIMMEPHBIX MaTCPHAJIOB.

2. MECTO JUCHUIIJIMHBI MOJAVYJIs) B CTPYKTYPE OIIOII BO
VYyeOnass aucHuminHa «MeToabl UCCIeOBaHUS CTPYKTYPbl U CBOICTB pPacTBOPOB
nonuMepoBy B coorBerctBUM ¢ DenepanbHeiM  ['ocynapcTBEHHBIM — 00pa3oBaTEIbHBIM
CTaHJAPTOM BBICIIECTO MPO(PECCHOHATBHOTO 00pa30BaHUS OTHOCHTCS K BapHAaTUBHOW YacCTH
osoka 1- b1.B.O/1.3. u uzyuaercs B 2 cemectpe 1kypca.

B pesynbrare n3ydeHus AMCHUIUIMHBI MIPEAINOIaraeTcs MoilydeHne acnupaHTamu Oolee
YIrIyONeHHBIX MPOPECCHOHANBHBIX 3HAHWH, YMEHUH W HABBIKOB B PA3IMYHBIX O0OJACTSIX
npodeccuoHanbHOM JesTenbHOCTH. OHa 00bequHSeT H30paHHBIE pa3feiibl OPraHUYeCKOM,
(GU3HMYECKOM, KOJUIOUIHON M aHATUTUYECKONW XMMHH, UMEIOIINX CYIIECTBEHHOE 3HAUYCHUE ISt
(bopMUPOBaHUS €CTECTBEHHOHAYUYHOTO MBIIIICHHUS CIIEIIHAIMCTOB-XUMHUKOB.

[InonoTBOpHOE H3y4YeHHME Kypca MIpearnoJiaraeT 3HAHUE OCHOBHBIX IOJIOKEHMH OOIIMX
KYpCOB «AHaJIUTHUECKass XUMUs», «BBICOKOMOJEKYISIpHBIE COEANMHEHUs», «DuU3nUecKue
METO/Ibl MCCIICJIOBAHUS» U CHEIKYPCOB «MeToabl ucciaenoBanus noiaumepoy. [Ipemmaraemprit
MaTepuail MOXHO PeKOMEHIOBaTh B KAYECTBE KOMIIOHEHTAa KYpPCOB MOBBIIICHUS KBaTH(PUKAIIUU
JUTSL CTICIIUAIMCTOB, CBSI3aHHBIX C MPOU3BOJICTBOM U UCIOJIb30BAHUEM MOJTMMEPHBIX MaTEPHUAIIOB.

3. TPEBOBAHUSI K PE3YJBTATAM OCBOEHMS COJEPXAHUS
TV CHUIIMHBI (MOJTYJIS)

3.1. Daementsl npodeccuonanbubix (IIK) xomnerenumii, gopmupyemMbIxX JaHHOM
AUCHUIIIMHOM:

-CITOCOOHOCTEIO CaMOCTOATECIbHO OCYILICCTBIIATH HAaY4YHO-HCCJIICAOBATCIIBCKYIO
ACATCIIBHOCTE B COOTBCTCTBYIOH.ICﬁ HpO(I)CCCHOHaHLHOﬁ 00JIaCTH C  HCIIOJb30BaHHEM
COBpPEMECHHBIX MECTOJO0OB HCCIICAOBAHUA U I/IH(I)OpMaHI/IOHHO -KOMMYHHKAIIUOHHBIX TEXHOJIOTHI

(OIIK-1);

-TOTOBHOCTBHIO OpraHuW30BaTh pabOTy HCCIIENOBATENbCKOIO KOJUIEKTHBA B 00JacTH
XUMUU U cMexHbIX Hayk (OI1K-2);

-TOTOBHOCTBIO K IPEIO/IaBaTEIbCKON NEATENILHOCTH 10 OCHOBHBIM 00Opa30BaTeIbHBIM
nporpamMmMam Beiciiero oopasosanus (OITK-3);

-CIIOCOOHOCTBbIO K KPUTHYECKOMY aHaJM3y U OLEHKE COBPEMEHHBIX HayudHBIX
JOCTH>KEHUH, TCHEPUPOBAHUIO HOBBIX UJEH IIPU PELIEHUN UCCIIEN0BATEIbCKUX U NPAKTUYECKUX



3a/1a4, B TOM YKCJI€ B MEXAUCIUTIITMHAPHBIX obmacTsx (YK-1);

-CIIOCOOHOCTBIO MPOCKTUPOBATh M OCYHIECTBIISITh KOMIUICKCHBIC MCCIICIOBAHUS, B TOM
qrclie MEXIUCIUTUITMHAPHBIC, HA OCHOBE IIEJIOCTHOTO CHCTEMHOT'O HAyYHOTO MHPOBO33PEHUS C
WCITOJIb30BaHUEM 3HAaHUH B 00sacTh uctopun u pusocoduu Hayku (YK-2);

-TOTOBHOCTBIO y4aCTBOBATh B Pab0OTE POCCUICKUX M MEXKIYHAPOJHBIX KOJIJIEKTUBOB IO
pEIIeHUI0 HayYHBIX U Hay4HO-00pa3oBaTenbHbIX 3a1au (YK-3);

-TOTOBHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBIE METOABbl W TEXHOJOTMU HAydyHOU
KOMMYHHKAIMHU Ha TOCYIapCTBEHHOM U MHOCTpaHHOM si3bikax (YK-4);

-CIIOCOOHOCTBIO TIAHMPOBATh M PEIATh 33a4d COOCTBEHHOTO MPO(ECCHOHAIBHOTO U
augHocTHOTO pazputus (YK-5).

3.2. Pe3yabTaThl 00pa3oBanusi, GopMUPYeMOro JaHHOM AU CHUIINHON

B pe3ynbraTe 0cBOEHUS AUCUUIIIMHBI O0yYaIOLIUICS T0JIKEH:

3HaTh:
® KJACCU(PHUKALUIO U XapaKTEPUCTUKU BAKHEHIINX POMBILIUIEHHBIX IOJMMEPOB;
METO/bI MOIY4YEeHUsI Hanbojee BaKHBIX MOJMMEPHBIX COCIUHEHUN M MEXaHU3Mbl ITHX
IIPOLIECCOB;

OU3NKO-XMMUYECKHE aCTIEKThI (POPMUPOBAHUS CTPYKTYPHI U CBOMCTB MTOJIMMEPOB.
METO/Ibl UCCIIEI0BAHUS IOJTUMEPOB U UX IPUMEHEHNE Ha MPAKTUKE.
YMETb NPAKTUYECKHU UCIOIb30BaTh 3HAHUSI METO/I0B CUHTE3a U CBOMCTB IIOJUMEPOB;
OIpE/EIATh OCHOBHBIE XapaKTEPUCTHUKU IOJUMEPOB IIOCPEACTBOM KayeCTBEHHOI'O U
KOJINYECTBEHHOTO aHaIM3a, U3MepeHusl (U3NYECKHX, Ne(OpPMAIMOHHO-TIPOYHOCTHBIX H
TEPMHUUYECKUX CBOWCTB.
®  JCIIOJIb30BaTh (PU3MYECKHE METOIBI HCCIIEJOBAHUS TIOJTMMEPOB:
HK-cnekTpockonuto, sepHblii MAarHUTHBIA pe3oHaHc, AuddepeHnnanbHO-TepMUYECKI aHaIN3,
TG hepeHIMaTBEHO-CKaHUPYIOIYI0 KaJTOPUMETPUIO MACC-CIEKTPOMETPHUIO U JP.
YMmern:
1. HayuHo 060CHOBBIBaTh HabJ0AaeMbI€ SIBICHUSI.
2. IIpousBoauTh (PU3NKO-XUMUYECKUE M3MEPEHHUS, XapaKTEepU3yIOLue T€ WM HWHbIE CBOMCTBA
MIOJINMEPOB.
3. IIpencTaBisiTh pe3ynbTaThl SKCIIEPUMEHTAIBHBIX UCCIIEJOBAaHUM B BUJIE TaOIUI] U rpaUKOB.
4. IIpou3BoanTh HAOMIONEHHS 3a MPOTEKAaHUEM XMMUYECKUX peakluil U aenarb 000CHOBaHHbIE
BBIBO/IBI.
5. [IpencTaBnsaTh pe3yabTaThl SKCIEPUMEHTOB U HAOIIOACHUH B BU/I€ 3aKOHYEHHOT0 IPOTOKOJIA
MCCJIEIOBAHMSI C BaKHEHIIIMMHU BBIBOJIaMHU.
6. Pemats TUIIOBBIE IPAKTUYECKHE 3a1aUH.
7. Pemath CUTyallMOHHBIE 33/1a4, ONMUPAACh HA TEOPETUYECKUE TMOJIOKEHUS, MOACIUPYIOLIIE
(U3UKO-XMMHUYECKHE MTPOIIECCHI, TPOTEKAIOIIUE B MTOJIMMEPHBIX CUCTEMAX.
8. VYBepeHHO OpHEHTHPOBATHCS B WH(POPMAIMOHHOM TIOTOKE (MCIIOIB30BATh CIPABOYHBIC
JaHHbIe U OubMorpaduio Mo TON WM UHOM Mpobieme).
Baapers:

1. CamocTrosiTebHON paboTOM ¢ yueOHOM, HayYHON U CIPAaBOYHOU JIUTEPATypPON; BECTH MOUCK U
eaaTh 000O0MIAOIINE BEIBOIEI.
2. be3zonacHoii paboThI B XUMUYECKOH JIaOOPaTOPHUH.
3. PabGoThl ¢ xumMuueckol nocynoi. Vcrnonabp3oBaHue ee 1o Ha3HAUEHUIO U MPAaBWIbHO OTOUPATh
poObI [T aHAJIN3A.
4. PaboThl ¢ 3MeKTpOHarpeBaTelbHBIMU MPUOOpPaMH U APYTUMH 3JEKTPUUECKUMHU MPOOOpaMu,
CIIUPTOBKAMH.



5. Otbopa u mepeHoca mpod. PabGoTel ¢ munerkamu, OHOpETKAaMH, MEPHBIMHM LUJIMHIPAMHU,
MEH3ypKaMH.
6.MBIThsI XUMHUYECKOHN TOCY/BI.

7. PaboTbl ¢ TepMOMeTpaMu, 6apoOMETpaMu, IEHCUMETPAMHU.
8. B3BemmuBanue Ha TEXHOXMMUYECKHX M aHATUTHUYECKUX Becax. [IpaBHIBHOTO MCIIOIB30BaHUS
Pa3HOBECOB.
9. PaboThI ¢ GUBNKO-XUMHUECKUMH MTPHUOOPAMH.
10. I'padmueckoit 00pabOTKH pe3yIbTATOB aHAIN3A U ONPECIICHUS Pa3IMYHbIX KOHCTAHT.

4. COAEP)KAHUE U CTPYKTYPA JUCIUIIJIMHBI (MOAYJIS)

Tabnuya 1. Cooeparcanue oucyuniunvl (Mo0yJis)

pazze
na

Haumeno-
BaHUE
pasnena

Coneprkanue pasjiena

®dopma
TEKYIIETro
KOHTPOJIS

2

3

4

[Ipensa-
pUTEIIbHBIC
HCCIIEIOBaHU
sl IOJIUIMEPOB

MexaHnueckue MCIBITaHUS MoIMMepoB MneHTudukanus
3JIaCTOMEpPOB,  TEPMOILJIACTOB,  pPEaKTOIUIACTOB IO
pe3yibTaTaM MEXAaHWYECKMX HCHBITAaHUH W HCHBITAaHUN
00pasnoB Ha HarpeB. OmnpeneneHue MMIOTHOCTH MeToabl
olpeieieHue TIOTHOCTU KUJKUX M TBEPJBbIX HMOJIMMEPOB.
Wnentudukamms MIOJIUMEPOB o pe3yibpraTam
UCCJICIOBAHUSI €ro IJIOTHOCTH OTHOCHUTENIBHO BOJABI U
BOJHOIO pacTBopa Tuocyiabpara HaTtpus. IloBeneHue
HOJMMEpPOB TNpu BHeceHMM B Mams. Omnpenenenue
MojJuMepa 10 BO3JCHCTBUIO IUIAMEHM W  BBICOKOH
temneparypsl. IIpoueccsl, Mpoucxoasiye Npu CXKUraHUU
nosnuMmepa. [loaroroBka oOpa3oB U BHINOJIHEHHE aHATU3A.
HccnenoBanue pacTBOPUMOCTH MoJUMepoB OCOOEHHOCTH
pacTBOpPEHUS MIOJINMEPOB o CPaBHEHHUIO c
HU3KOMOJIEKYJISIpHBIMH ~ BEIIECTBAMHU.  XapaKTepUCTHKA
OpraHMYECKUX  pacTBOPUTENEH, MPUMEHSEMBbIX s
BBIJICJIEHUST ~ moiuMmepa K3 MmarepuanoB.  Cxema
UACHTU(PUKAIIMK  TOJMMEPOB 1O  pPacTBOPUMOCTH.
KagectBenHsle peakuuu eMeHToB CriocoObl MPOBEACHUS
Ipe/IBapUTENbHON MHHEpanu3aluu oOpasla: CKUraHue B
KoJIOe C KHCJIOPOAOM, THPOJIH3, BOCCTAHOBUTEIHHOE
pa3iokeHHue ¢ MEeTAJTIMYECKHMM HaTpueM, CIUIABJIEHUE C
HaTpueM WM KainueM. HemocrtaTku M MpeuMyIecTBa.
Onpenenenue a3oTa MO pEaKUUUd C COJSIMH  JKeJe3a.
Onpenenenve  rajoreHoB  (xjopa, Opoma, HOIa).
[TpoBenenue npo6sl beitnpureitna. [lepeBon oprannyecku
CBSI3aHHOIO  TajoreHa B  CBOOOJAHBIM  TaJoOreH.
Omnpenenenue cepsl MO peakUusM C aleTaToM CBUHIA U
HUTporpyccuioM HaTpus. Ompenenenue ¢ocdopa 1m0
peakuusM C MOJMOJATOM aMMOHHS M MarHe3uajibHOU
cMmechlo. KadecTBEeHHbIE peakuuu NOIMMeEpoB. Peaknus c
pactBopoMm (¢ykcuHa. Peakmmsa JlubGepmana—IllTopxa—
Mopagckoro. [logroroka o6pasia 1 NpoBeAeHHE aHAIN3a.

P,K

CucreMaruue
CKHUHU aHaIu3
MTOJIMMEPOB

BonopactBopumble  momumMepbl.  CTpoeHue — Hambouee
pacrpoCTpaHEHHBIX BOJIOPAaCTBOPUMBIX MIOJIMMEPOB,
noJgy4eHHe M cBoiicTBa. Cxema aHaiM3a BOJOPACTBOPUMBIX

P,K




o
AHATUTUYECK
UM TpyIIamM

nojauMepoB. KauecTBeHHBbIE peakuuy NOJIMAKpUIaMKJIa,
COINOJMMEPOB METAKPHIAMHU/IA M METaKPHJIOBOM KHCIIOTHI
(peakuust MaHo), HOJMBUHUIIOBOIO CHIMPTA U IPOU3BOIHBIX
1eInroio3sl. [lomydeHnue, CBOMCTBA M CTpOEHHE HanOoiee
pPAaCHpPOCTPAaHEHHBIX  FAJOr€HCOJAEPXkKALMX  MOJUMEPOB.
Cxema ananmmza. KauecTBeHHblE peakuMu: peakUuu ¢
XJIOPYKCYCHBIMU KHCJIOTaMH U MOP(OIMHOM. AMMHAYHbIHA
METOJ KOJIMYECTBEHHOI'O OmpezeieHuss ranoreHos. Cxema
aHaIM3a  azorcojepkamux  noiauMepoB.  CtpoeHue,
IIOJIy4€HUE U CBOMCTBA noauaMuioB. OnpeneneHue o0Lero
colepkaHus  gopMmanpaernaa.  XUMHYECKUH — aHaIM3
NOJUAKPWIOHUTPWIIA U ero  comojuMmepoB.  [Ipoba
bepudmipna. [Ipo6a BebGepa. AHanm3 HUTPOLEIUTIOIO3BI.
PacTBOpMMOCT ~ HUTPOLCIUTIONO3BI B OPraHMYECKUX
pactBoputensix.  Ilomumepsl Ha  ocHOBe  (hEHOJIOB
[losryuenue, cBOMCTBA U CTPOCHHE ITOJIMMEPOB, B IIPOYKTAX
JECTPYKLIMU KOTOpbIX Haxomurcs (eHos. Cxema aHanum3a.
KauectBennble peakuu (heHomoaNbACTUIHBIX "
AMOKCUJHBIX MoymMmepoB. KauecTBeHHOe ompezeneHue
01 ()EHUIEHOKCHIOB, TTOJIMKApOOHATOB U MOIUCYIb(OHOB.
[ToaroroBka 0Opa3OB MOJIMMEPOB U MPOBEICHUE aHAIM3A.
[Tonumepsl, copeprkalye ciokHO3pUpHbIe rpynmbl. Oo61as
xapakrepuctuka nommddupoB. Cxema anammza. CTpoeHue,
noiayyeHue M cBoictBa mnommddupoB. OOHapyxeHue
oJM3(UPOB 10 ONMPEACIICHUIO KUCIOT U TIMKOJIeH. AHaIu3
3(UPOB LEIUII0I03bl IO TNOBEAECHUIO B IUIAMEHH, MPOOOii
JInGepmana-Illtopxa-MopaBckoro, peakuueil ¢ GpykCHHOM.
IIpoBenenne peakuuii ¢ MOAOM M C CEPHOM KHUCIOTOM.
[Tomumepsl Ha ocHOBe mpocThiX d3pupoB  Obmas
XapaKTEepUCTUKA TMPOCThIX mnonuddupoB. KavecTBeHHbIE
peakiuu noJaudopmabIeruaa, COMOJIMMEPOB TPHOKCaHA
win (opmanberuia, nonMBUHWIaneTanei, OmnpeneneHue
IPOCTBIX 3(PUPOB  IEJUIIONIO3bI, MOJUATWIEHOKCHIA U
neHToHa. OOmias cxema ananusa. Ilonumepsl Ha OCHOBe
yraeBogopoaoB OOImas XapakTepucThKa MOJUMEPOB U
cxemMa aHanu3a. llomydeHue M CBOMNCTBa MOJNMAITHIICHA,
MOJIMIIPOIMJIEHA, COMIOJIMMEPOB ATUJIEHA C MPOMMIEHOM U
NOJMHU300yTHIICHA.

Ananus
MTOJIMMEPHBIX
KOMIIO3HUIIHO

HHBIX
MaTepHaoB
metoiom MK
CIIEKTPOCKOIT

15071

OcnoBel UMK  cnektpockornuu. Pomb  coBpeMeHHBIX
¢u3nueckux M (U3NKO-XMMHUYECKMX METOJIOB B aHAIM3e
MOJIMMEPHBIX KOMIO3UIMOHHBIX MaTepuanoB (IIKM), ux
NOJUMEPHOM  OCHOBBI M LEJEBBIX  KOMIIOHEHTOB.
Ocob0ennoctn  anammza IIKM. Poar wMeroma UK
CHEKTPOCKONMA B AHAIUTUYECKONM XUMHH IOJUMEPOB.
[Tpupona u ycioBusi MOMydeHUs! KojeOaTeIbHBIX CHEKTPOB.
bawxusas, cpennss u ganphsas UK obnacts. [pencrasienue
cnekTpasibHbIX KpuBbIX B MK oGmactu. 3akon JlamGepra—
bepa-byrepa. = OcCHOBHBIE  XapakTEpUCTUKH  IOJIOC
NOrJIouIeHUsl. AHaNuW3 W HHTEpHpeTanus CIEKTPOB.
I'pynmoBele  WaM  XapaKTEpPUCTHYECKHE  YacCTOTHI.
OrpanudeHusi KOHILENIUU XapaKTEePUCTUYECKHX YacCTOT.
Knaccudukanus konebanuii mo ¢opme: BaJeHTHbIE U

JIP,K




nedopmaImoHHbIC KOJIeOaHU. Wnentudukanus
COCMHEHUN W  KAYeCTBEHHbIM  aHAIU3  CMECEM.
OcoOenHoctu Kosie0aTeIbHON CHEKTPOCKOIIUHU
BBICOKOMOJIEKYJISIPHBIX COEJMHEHMM 110 CpPaBHEHUIO C
HU3KOMOJIEKYJISIPHBIMH ~ coequHeHusiMu.  [Ipubopel  u
JKCIIEPUMEHTAIbHAsA TeXHUKA. [IpuHIMnBI ycTponcTBa MU
nevcteust UK  cnexktpomerpoB. MK cnekrpomerpbl ¢
[I0CJIEIOBATENIbHBIM CKaHUPOBAHUEM crieKkTpa. Onrudeckas
cXeMa M MPUHIUN paboThl; OCHOBHBIC YAaCTH CIEKTPOMETpa
U ux HasHaueHue. OnHOIy4YEeBBIE M JIBYXJIyYeBbIE
nucneprupyronme UK cnekrtpomerpsl. UK criekTpoMeTpsl €
@dypbe mnpeobpa3zoBanueMm. Tumbl  HHTEpDHEPOMETPOB.
OnTuueckast cxembl Dypbe crekTpoMeTpa (10 MPUHLUILY
Maiikenbcona). Peructpaumst wunTepdeporpamMmbl U - ee
npeoOpa3oBaHue B crekTp norjiomienus. [Ipeumymiectsa u
nocrouHcrBa  @Dypee cnexrpockonuu. [lpumenenne u
Bo3MOkHOCTH MK-®Dypbe crexkrpockonuu s aHajiu3a
MOJMMEPHBIX ~KOMIIO3UIMOHHBIX MaTepuaioB. MeTomsl
HEpa3pylIaIIero KOHTPOJIS M aHalIW3a I0JUMEpPOB,
MOJIMMEPHBIX ~ KOMIIO3ULIMOHHBIX ~ MaTepUalloB U  HUX
LEJNEBbIX HMHIpeAUEeHTOB CHEKTPOCKONMUS HapyIIEHHOIO
nonHoro  BHyTpeHHero  otpaxenuss (HIIBO), ee
¢usnueckue ocHoBbl. Ilpucrasku HIIBO u MHIIBO
(maorokpatHoro HIIBO); ux na3znadenue. OnTuveckue
MaTepuaibl, UCIOIb3yEMbIE JJI1 U3TOTOBICHUS

MPUCTaBOK, U TpeOOBaHUSA K HUM. THIBI ONTHYECKUX
anementoB  HIIBO. KonuuecTBeHHBIM  aHamu3 B
cnekrpockonuu HIIBO. JlocTomHCTBa M BO3MOYKHOCTH
metoga HITBO npu anHanu3e noiarMepHbIX MaTepUasIoB, UX
MIOJINMEPHOM  OCHOBBI M KOMIIOHEHTOB.  CHEKTpbI
I Py3HOTO OTpaKEHHS MOPOIIKOOOPA3ZHBIX MOTUMEPHBIX
o0pasnoB. CymHocTh MeTofa Iud@y3HOro OTpaKeHHUS.
VYerpoiictBo  mpucTaBoK — TU((Y3HOTO  OTpaskeHUSs.
Pacumpenue ¢yHkumonansHbx Bo3MoxkHocTell UK-Dypbe
cnekrpockonuu. Baemmnue ycrpoiictBa k  HK-®ypee
CIEKTPOMETPaM AJISl PEAIN3aLUK CIOXKHBIX aHAIUTHYECKUX
METOAUK  (MHUKPOCKOMBI, JOMOJHUTENbHBIE  KIOBETHBIE
OTZEJICHUs) M YCTpOICTBa CONPSDKEHUS C PasIuYHBIMU
aHamuTHYecKUMu Tipubopamu  (PamaH- cnekTpoMeTpamy,
xpomarorpadamu, TepMoaHanuzaropamu). [loaroroska
00pa3loB MOJMMEPOB, MOJMMEPHBIX KOMITO3UIIMOHHBIX
MaTepualioB M HUX KOMIIOHEHTOB. BriOop Mmeromuku
nmpobonoarotoBkd oopasna. Ocobennoctu cvemku MK
CHEKTPOB JKUAKUX 00pa3noB. CrnocoObl MOArOTOBKU
TBepAbIX oOpas3moB. IIpeccoBanme Tabmerok ¢ KBr,
IIPUTOTOBJIEHNE CYCHEH3MM B Ba3eIMHOBOM Macie WIN
JIpyruX HMMMEPCHUOHHBIX cpefax. IlneHkun pacTBOpUMBIX
MIOJIMMEPOB, TOIY4aeMble U3 PACTBOPOB METOAOM IOJIMBA;
TpeOOBaHUS K PACTBOPHUTENSIM, HCHOJIBb3yEeMbIE IOIJIONKKH.
KoHTpons Hamuuust pacTBopuTenst B IUleHKe. Ilnenkn
pacIjiaBoB, TOTydaeMble METOAOM TpeccoBaHus. Bribop
YCIIOBUI MPECCOBAHUSI.




Ananmmuz
HOHI/IMepHBIX
MaTepHuaoB
30
MPOAYKTaM
nux
paslioKeHUs

Nnentndukanus MOJIUMEPOB " MTOJIMMEPHBIX
KOMIIO3UIIMOHHBIX ~ MaTepuajoB MO MPOAYKTaM HX
TEPMHUYECKOTO PA3JI0KECHHS U METObI aHaau3a. DaKkTopkl,
BIMSIIOIIME HA COCTaB TMPOAYKTOB TEPMUYECKOH U
TEPMOOKHUCITUTEITBHON JECTPYKITUH MTOJIMMEPHBIX
MaTepuaioB. BO3MOXHOCTH MeToJa MUPOJUTHYECKON
ra3oBod xpomartorpaduy Uil aHaJM3a TOJIMMEPOB U
MOJIMMEPHBIX MAaTEpPHAJIOB, €€ ammaparypHoe ohOpMIICHHE.
Tunel TUPONTHU3EPOB, UX JTOCTOMHCTBA W HEAOCTaTKH. Poib
CTaHJAPTH3AIMU YCIOBUH IKCIIEPHUMEHTA U BBIOOpa 00pasia
JUISL  aHaIM3a TpU  NUPOiM3e. AHAIM3  TOJUMEPHBIX
MaTEepHaJIOB MO MPOAYKTaM MHPOIUTUICCKOTO Pa3TIOKCHUS
metosioMm MK criekrpockornuu. MeToaudeckne 0COOEHHOCTH
MPOOOMOATOTOBKH TPOIYKTOB TEPMUYECKOTO Pa3IOKCHUS
MOJIMMEPHBIX 00pa3noB s nonyueHuss MK crekTpos.
WuaTerpanysi COBpEMEHHBIX METOJIOB M METOJHMK H3y4CHUS
MPOAYKTOB  JIECTPYKLIMU MOJUMEPOB M  TOJIMMEPHBIX
MaTepHaJIOB.

JP,K

Nnentuduka
LA
COITOJIMMEPOB
u
ornpezeeHUue
HX COCTaBa

3agaud M METOAbl AaHaIM3a CTAaTUCTUYECKHX, OJIOK-
COIOJIMMEPOB UM MPHUBUTHIX  COMOJUMEPOB. AHAIU3
COIOJIMMEPOB M0 (PYHKLIMOHAIBHBIM IPYyIIaM; ONpeaeIeHue
COOH rpynn B cononuMepax axkpuioOBOW KHCIOTHl U
OCOCHs rpynn B  comoiMMepax  BHUHUWJIALIETaTa.
OnemeHTHbIN aHanu3. OmnpeneneHue cocrtaBa COMOIMMEpPa
STUJIEHA C BUHWJIALIETATOM I10 COJEPXKAHUIO KUCIOpOJAa B
noiuMepe. OcOOEHHOCTH aHall3a COMOJIMMEPOB METOIOM
UK  cnekrpockonuu.  3aBHCUMOCTb  CHEKTPAIbHBIX
[apaMeTPOB MOJIOC MOTJIOMIEHUS COMOIUMEPA OT OKPYKEHUS
MOHOMEpa, BO3MOXKHOCTH 00pazoBanust H-cesizelt u 1umnosis-
JUIOJIBHOTO  B3aUMOJEHCTBUSA  (DYHKIIMOHAJIBHBIX —TPYII
COIOJUMEPOB, OT CHOCOOHOCTH K KpUCTaLIM3auu Brioop
AQHAJIMTUYECKUX  [0JIOC  TOIVIOMIEHWsS Ui aHalu3a
COIOJIMMEPOB. MeTtononornyeckue MTOJIXO/IBI K
KOJIMYECTBEHHOMY  aHAaJINW3y  COMOJIUMEpPOB. Meromabl
OTpeieNIeHUs] MOJISIPHOTO KO3 GUIIMEHTA MOTTIOLUICHUs IS
KOJIMYECTBEHHOTO  aHaiu3a. MeToabl M IpUeMbl
MOJIyYEHUs CTaHAaPTHBIX 00PA3I[0B COMOIMMEPOB. AHAIN3
pPacTBOPOB COIOJUMEPOB MO aOCONIOTHOI TIpajyHpoOBKe.
MeTon OTHOLIEHWS ONTUYECKHUX IUJIOTHOCTEH MOJI0C
MOTJIOLIEHUSI COMOHOMEPOB. Omnpenenenne cocrasa
COTOJIMMEPOB PazUYHbIX KilaccoB. ComoivMepsl ATHIIEHA
u nponwieHa. Omnpenenenne CH3 rpynn st OLeHKH
Pa3BETBIEHHOCTH MoJMATHIEHA; olleHKa o MK cnexrpam
cojepkaHuss HeHachlleHHbIX C=C cBs3€il pa3aIu4HOro

THIIA. UK CIIEKTPOCKOITNYECKOE OIpEICIICHNE
MUKPOTAaKTUYHOCTH  nonunponuieHa. Pazmuune UK
CHCKTpOB N30TAKTHUYCCKOT O n ATAKTHUHYCCKOT O

noJjunponuieHa. Mcrnonb3oBanne 0cCOOEHHOCTEN CIEKTPOB
TOMOIIOJINMEPOB  (MOJIMATUIICHA W TOJIMIIPONWIEHA) IS
OIIPENIETICHUSI COCTaBa COIOJIMMEPA HTUIICHA U IIPOIIHIICHA.
Anam3 o UK cnekrpam coctaBa comosiMepa 3TUJIEHaA
BUHHUJAETaTOM. CIIEKTPOCKONINYECKUE METOJUKH aHAIN3a

JIP, K




COCTaBa COIMOJUMEPOB CTUpPOJIA W  aAKPUJIOHHUTPUIIA,
ctupona u Oyrammena u ABC mumactukoB. OreHka
COJIepKaHUsI BUHWJIAIIETaTa B CONOJIMMEpax BUHHWIIAIETaTa
C BUHWIXJIOPHJIIOM ©  BHHHUJIOBBIM  CIOHUPTOM IO
WHTEHCUBHOCTHU IOJIOC MOTJIOIIECHUS BaJICHTHBIX
KoJIeOaHUH KapOOHMIIBHOM IPYIIIIBL.

Ananu3
LIEJIEBBIX
KOMIIOHEHTOB
U IIpUMecei B
IIOJINMEPHOM
KOMITIO3UIHO
HHOM
Marepuaie

CnoxxHOCTB UAECHTH(PUKALUN IIOJINMEPHBIX
KOMITO3UIIMOHHBIX MAaTEpHaJIOB, LEJIEBBIX KOMIIOHEHTOB
(uHTpeeHToB) U npumeceid. HeoOX01MMOCTh BBEICHHS B
IIKM pa3snuuHbIX MHTPEAMEHTOB, MX XAPAaKTEPUCTHKU M
pOJIb B TEXHOJIOIMYECKOM IIpoLiecce INPOU3BOACTBA U B
pEeryJaupoOBaHuU JKCILTyaTallMOHHBIX CBONCTB
IIOJIMMEPHOIO MaTepuana. [TnacTudukaTopsl,
CTaOUIIN3aTOPhl PA3IMYHOI0 Ha3HAUYEHUS (AHTHOKCUAHTBI,
CBETOCTaOMIIN3ATOPBI, aHTUPA]IbI), IIOBEPXHOCTHO-
AaKTHUBHbBIE aKTHUBHbIE BeLIECTBAa (KATUOHHbBIE, aHUOHHBIE U
HenoHoreHHble IIAB), aHTHNHMpEeHBl OpraHUYECKON U
HEOPraHUYECKON MpUPOJbI, HAMOJHUTENU (AKTUBHBIE U
HEaKTHBHbIC) OPraHMYECKOM U HEOPraHWYEeCKOH MPHUPOJIBI;
UX XUMHYECKass CTPYKTypa M cBoMcTBAa. HHrpenneHTs
PE3NHOBOM CMECU U UX Ha3HauyeHue. Poiib KOMIIOHEHTOB
IUIaCTMAacC M pe3uH B O00ECIEYEHHH 3KOJOTMYECKOU
HAJECKHOCTH IOJIMMEPHBIX MAaTEpUajoB B IIPOLECCE HX
IIPOU3BOJCTBA MU JKCIUIyaTallMW. BblaeneHne XuMUYeCKUX
no6asok u3 [IKM. Metoponoriuueckrue noaxo/sl K aHalnu3y
KOMIIOHEHTOB W IPUMECEW B IOJIMMEPHOM MaTepHale.
[Ipsamoii  aHanmu3  moaumepa M €r0  PpacTBOpA.
IIpenBaputensHOE OTJEJICHUE KOMIIOHEHTOB oT
HoJMMepHOIl vactu oOpasna. Beibop meroma u ycnoBuid
BBIICTICHNUSI HU3KOMOJIEKYJISIPHBIX MHrpenueHToB n3 ITKM.
Beinenenne opraHuuyeckux J00aBOK M HaloJHUTENEH
METOJIOM  JKCTPAKIUM OPraHUYECKHM PAaCTBOPHUTEIEM.
[TonOop skcTpareHTta; (akTopbl, BIHMSIOLME Ha CKOPOCTbH
skcTpakiuu. IlocnenoBatensHOe — BbIAENEHHE — J100ABOK
pa3sIUYHBIMKA PACTBOPUTENAMU. PasneneHue BBIIEICHHBIX
HU3KOMOJIEKYJIIDHBIX ~BELIECTB M IPUMECEH METOAOM
JKUJIKOCTHOM  xpomarorpaduu. OcoOeHHOCTH — aHaIM3a
MHOTOCJIOMHBIX ~ KOMIIO3MIMHA.  Bblnenenune — npo06aBok
METOJIOM PpAaCTBOPEHUS] M NEPEOCAKIACHUS ITOJTMMEPHOIO
oOpasna JuUis OTHENEeHUS OT OCTaBIIMXCS B PpacTBOpe
KOMIIOHEHTOB.  OCOOEHHOCTM  aHalKW3a  MOJMMEPHBIX
KOMITO3ULIMOHHBIX MaTEpUasioB, COACPKAMUX TEXHUYECKUN
yraepoa. MeToasl BbIIENECHHS W aHAJIM3a HEOPraHWYECKUX
HarmonHuTene u  jgobaBok. Ponme  opraHmyeckoro u
(GYHKIMOHATBHOIO aHAJIN3a B UIEHTHU(PUKALIMY BBIIETICHHBIX
u3 IIKM BemectB. WaeHtudukamus  BbIIEICHHBIX
nHrpeauentoB merogamu Y@, UK n SAMP cnektpockonun,
MacCC-CIIEKTPOMETPHH, ra30’KUIKOCTHON u
BbICOK03()(peKTHBHOM AKHUJIKOCTHON xpomatorpadun
(B2XX). Pomp meroma UMK crmekTpockonmuu B aHaW3e
BPEIHBIX HU3KOMOJIEKYJIIPHBIX KOMIIOHEHTOB OPTaHNYECKON
Y HEOpPraHW4ecKoW mnpuponbl, murpupyromux u3 IIKM.
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OnpezneneHre KaueCTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa
BBIJICIIAIOIIMXCS. BEILLECTB, M3Y4YEHHUE KHHETHKH IIpolecca
BbIJICICHUS]  J00aBOK W pacueT Ha  OCHOBaHHHU
CIEKTPOCKOMMYECKUX JTAaHHBIX KOA(PPHUIMEHTOB Tu(Py3un
MUTPaHTOB. MeTonbl oOmpeAeNeHUus HHIPETUCHTOB B
MIOJIMMEPHOM MaTepuaie. AHanus coJiepyKaHus
miactudgukaropa. Meroaet UK u YO cnekrpockonuu u
meron HIIBO ¢  wucnonb3oBanuem HK-  ®ypwe
CIIEKTPOCKOIIUHU JJIs aHanu3a iactudukaropa B [IKM 6e3
OTAEJNEHUs  MOJUMMEPHOW  OCHOBBL.  Mcmosib3oBaHue
pacTBOPOB  MOJIMMEPOB Ui HOPSIMOrO  aHalu3a
wacTUGUKaTopoB.  BpiOOp  aHaNMTHYECKHX  TOJIOC

MOTJIOIIECHUS B miacTuuKaTopax Pa3IMYHOTO
XUMHYECKOTO CTpOeHHUs (CIOXKHBIX 3dupax, docdarax)
g Hux KoJInuecTBEeHHOro onpeaeneHus B [IKM

CIIEKTPAJIbHBIMU METOAaMH. JIOCTOMHCTBA M HEJOCTATKHU
ra30’KUJKOCTHOM W TeNbIIPOHUKAIONIEH Xpomarorpaduu
Ipu NpsSIMOM aHalu3e IutacTudukaropoB. OrpeneneHue
IUIACTU(PUKATOPOB B OKCTPAKTax MOJIMMEPOB. AHamu3
AKCTPAKTOB criekTpockonudyeckumu merogamu (MUK u YO),
METOIaMH TOHKOCJIOMHOMN 31 rebIPOHUKAIOIICH
xpomatorpadun. OnpenencHue CoOJACpXKaHUS W THIA
HanonmHUTeNs.  HemecTpykTWBHBIE  METOJBI  aHAU3a
HanonHuTenei. IIpsmMoll aHanu3 IMIEHOYHBIX MOJUMEPHBIX
Marepuaios MetogoM ckanupyronier UK cnexrpockonuu n
meronqom  HIIBO ¢ wucnons3zoBannem  UK-®ypee
CHEKTPOCKONHUH. BHIOOP aHAUTHYECKHUX TI0JI0C TIOTJIOMICHHUS
B UK cnekTtpax mena, AMOKCHIA KPEMHUSI U TUTaHA, TaJlbKa
JUIS. KOTMYECTBEHHOTO onpeeneHuss HamonHurens B [TKM.
JlecTpyKTHBHBIE ~ METOJbl  aHalW3a  HANOJHUTENEH.
[IpenBaputensHoe  o30JeHHE  OOpasiia  MOJIMMEPHOTO
MaTepuaiga U TPaBUMETPUUYECKOE OMPEIEIEHUE 30JIbHOCTH.
OMHUCCHOHHBIN aHam3 30JIBI. Wnentuduxarms
HaIOJHUTENEH METOI0M TepMorpaBuMeTpun. Omnpenenenue
OCTAaTOYHBIX KOJMYECTB WHHUIIMATOPOB M KaTAIM3aTOPOB
CHHTE3a M MHTHOMTOPOB CTapeHUus B moiumepax. MeTossl
aHaJM3a OCTaTOYHOTrO MOHOMEpPA B MOJIMMEPHOM MaTepHUale.
["azoxpomMaTorpaduueckiii MeTOJ] aHaliu3a OCTATOYHBIX
MOHOMEPOB M3 pacTBOpPOB mosuMepoB. [Ipemmyiectsa
napoda3HOro BapHaHTa aHalu3a. AHAJIUM3 PaBHOBECHOU
ra3oBoi (ha3pl IpU OMpEACTICHUH OCTAaTOYHOTO MOHOMEpA B
IJICHOYHBIX YITAKOBOYHBIX MaTepuanax. PacTBopHbIil MeTO
napoda3HOTO aHamu3a I TPaHYIMPOBAHHBIX 0O0pPa3IlOB
MOJIMMEPOB; TPEOOBaHMUS K PACTBOPUTEITIO.

Ananus
JETYyYUX
TOKCHUYHBIX
MPOJIYKTOB
TOPEHUS
MOJIMMEPOB U
HOJ'II/IMepHI)IX
MaTepHuajoB

XapakTepucTHKa MOJUMEPHBIX MaTepHaloB, Kak
TOPIOYMX  BEIIECTB. [lonssiTue 0  Temmeparypax
BOCIUIAMEHEHUSI W  CaMOBOCIJIAMEHEHHUSI  MTOJMMEPOB.
HwxHuli KOHLIEHTPAallMOHHBIN Tpenes pachupoCTpaHEHUs
mamenu (HKIIP), kak omHa w3 ompenensitonux BeTuInH
oruectoiikoctu nonumepa. 3nauenuss HKIIP mist nanGonee
pactpocTpaHeHHbIX mojauMepoB. CrocoObl  CHUKECHUS
TOPIOYECTH TMOJUMEPHBIX MATEpUalOB: OrHE3alllUTa C
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UCIIOJIb30BAHUEM YCTOMYMBBIX K IUIAMEHH MAaTepualioB,
BBEJICHUE HAIIOJHUTENEH, BBEJICHUE 3aMeUINTENE TOPEHNs
WIM  aHTUIMPHUPYIOIIUX  COCTaBOB, MoaupuKanys
MOJIMMEPHBIX MaTepuasioB. MeTo bl U3y4eHUs] TOKCUYHOCTU
ra3oB, SIBIIIOIIMXCS IPOAYKTaMHM IOJHOIO M HEMOJIHOIo
cropanusi nonumepoB. llonsitue o  koadumenrax
TOKCUYHOCTH Pa3JIMUHbIX IOJMMEPOB M  MaTepHasoB.
Pe3ynbTaThl  CaHUTAPHO-XMMHYECKHX  HCCIICIOBAHUH
IPOAYKTOB TEPMHUYECKOTO pa3loKeHUs MpUd TOPEeHUU
denondopmanbIeruIHbIX CMOJ B (PTOPOIIIACTOB.

CTpyKTypa JTUCHUIJIMHBI (MOIYJISA)
Tabauya 2. Obwas mpyooemxocms OUCYUNIUHBL cOcmasisiem 2 3auemuble eOunuywl (72
uacos)

Bun pabotsl TpynoemMKOCTh, 4acoB

2 CemecTtp Bcero
OO0uiasi Tpy10eMKOCTh (B Yacax) 72 72
Konmaxkmmnasn paboma (8 uacax): 20 20
Jlexyuonnvie 3anamus (J1) 20 20

Ipaxmuueckue 3anamus (113) - -

Jlabopamopnuvie pabomui (JIP) - -

Camocmoamenvnas paboma (6 uacax): 52 52

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

Pedepar (P) - -

KonTponb - -

KonrposbHas padora (K) - -

CaMOoCTOATEIbHOE U3YUYEHHE Pa3/IeNIOB /TEM - -

Bua npoMeKyTO4HOM aTTeCTALMHU 3a4eT 3a4eT

Tabnuya 3. Jlexyuonnwle 3ansmusi

/1 Tema

1. CrpykTypa M Kiaccu(puKalus MOJTUMEPOB. MOHOMEPHI, OJUIOMEpPHI, MOJIUMEpHI.
N3omepuss y mnonumepoB. JIuHeEHHBIE, pa3BETBICHHBIE W  CETYATHIE IOJUMEPHI.
Xumuueckas cTpykrypa makpomouiekys. Kondurypanus u koHpopmarusi.

2. Monexkynsapras mMacca U1 MMP. Meroasl onpenesneHus MOJEKYJISIPHOW MAaccChl.
Cpennsiss  MozekynspHas  macca.  MOJEKyJIsSIpHO-MAacCOBOE  pacHpelesICHHUE.
CpenHeuncioBas, CpeJIHEMAaccoBasi, CpPEOHEBSA3KOCTHAs MOJIEKYJsIpHas  Macca.
MeTo bl OnpeesIeHNs] MOJIEKYIISIPHOM MacChl MOJIMMEPOB.

3. Ocnossl UK cniekTpockonuu.

4. | CnoxHOCTb HACHTU(PHUKAIIUHU TOTUMEPHBIX KOMIIO3UIIMOHHBIX MaTEPHAJIOB, IIEJEBbIX
KOMITOHEHTOB

5. | UnenTudukanus noiuMepoB U MNOJIMMEPHBIX KOMITIO3UIIMOHHBIX MaTEPHUAJIOB 110
IIPOJYKTaM UX TEPMUYECKOTO Pa3I0KEHUS U METO/Ibl AaHATIN3A.

6. CrieKTpocKoMNHUs HapyIIEHHOT0 oJHOTo BHYTpeHHero otpaxenus (HIIBO).

7. | Cnektpsl 1u(Hy3HOTO OTpaKEHHS MOPOLIKOOOPA3HBIX MOJIMMEPHBIX 00pPa3IOB.




8. KoHTposib Hanmm4usi pacTBOPUTETIS B TUICHKE.

0. OcHOBHBIC HHTPEUEHTHI pe3uHbl. OCOOCHHOCTH aHAIN3a PE3UH

10. | TepMorpaBUMETpUUECKUNA aHAJIN3 TTOJTUMEPOB.

11. | Juddepenumanbuas ckaHupyolas KaTOpUMETPHsI TIOJTUMEPOB.

12. | Onpenenenue miacTUPUKATOPOB B IKCTPAKTAX ITOTUMEPOB.
AHanu3 ’kcTpakToB criekrpockonnyeckumu merogamu (MK n Y®), meronamu
TOHKOCJIOMHOM M TeJILIIPOHUKAIOIIEH XpoMaTorpaduu.

13. | UnenTrdukanus HarmoIHUTEIeH METOI0M TEPMOTPABUMETPHH.

14. MeTO,I[BI aHaJiu3a OCTaTOYHOro MOHOMEpa B IIOJJMMEPHOM MaTcpUalic.

15. | I'azoxpomaTorpaduyecKuii METO1 aHAJIN3a

16. | JocToMHCTBA U HETOCTATKHU Ta30’KUAKOCTHON M TeNTbIIPOHMUKAOIIEH Xpomarorpadun
[P TIPSIMOM aHAJIM3€ TUIACTU(UKATOPOB.

17. | Y®-cnekrpockonusi.

18. | SlmepHO-MarHUTHBIN pe30HAHC.

19. | JlromuHecuenTHbIe TONUMEpPHI. DIyopecleHus.

20. | Metog macc-CIEKTPOMETPHH.

Tabauya 4. Camocmosmenvroe uzyuenue pazoenos OUCYUNIUHbBI

Ne m/mt Tema
i Hanmuume, kakux XMMHYECKHUX DJJIEMEHTOB OIPEACIAIOT Ha MpeaBaApUTEIHHOM
: JTane aHaiu3a MOJIUMEPOB.
2. [IpenaBapuTenbHbIC UCCIEAOBAHUS TTOJUMEPOB.
3 [lepeunciure BapuaHThl MPEIBAPUTEIBLHOIO aHAIKM3a MOJUMEPOB U MaTEpHaJIOB

Ha UX OCHOBC.

OCOOEHHOCTH KAYECTBEHHOTO W KOJIMYECTBEHHOTO0 XWMHUYECKOTO aHajn3a
4, nonuMepoB. OCHOBHBIE KAaueCTBEHHBIE PEAKIIUH TMOJUMEPOB, UCIOIB3yeMbIE B
CUCTEMATHUECKOM aHAJIN3E.

5. Knaccugukaius monuMepoB 1Mo aHaTUTUYECKUM TPYIIIaMm.

KoHnenmnus rpynnoBbeIX M XapaKTEPUCTUYECKMX 4YacTOT. PakToOpbl BIMAIOT Ha
6. xapaktepuctuueckue yactoTel B MK cnekrtpax. OcoOeHHOCTH aHanmu3a cocTaBa
cononumepoB metoaoM MK-cnekrpockonuu.

Bosmosxknoctu merona MK criekrpockonuu Asist HASHTU(DUKALMHY TOJIUMEPOB U
7. ITKM. Bo3moxnoctn merona HIIBO npu neccnegoBanuy noJimMepoB U
MIOJIMMEPHBIX CUCTEM.

8. CrniekTpocKkonusi HapyIIeHHOTro MOJIHOTo BHyTpeHHero otpaxenus (HIIBO).




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

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

10.
aKpUJIOHUTpUJIA, CTUpoJa u OytaareHa 1 ABC miacTukos.

OCHOBHBIC UHTPETUCHTHI pe3uHbl. OCOOCHHOCTH aHAJIN3a PE3HH.
11. | Cxema aHanmm3a pe3uH Ha OCHOBE Kay1yKOB KapOOIEITHOTO

CTPOEHHUSL.
12 Metonbl  BbIIENEHUS HOJMMEPHOH OCHOBBL, OpraHMYECKMX J00aBOK U
" | HamoJHUTENEeW U METOJIbI UACHTUHUKAIMU BbIeneHHBIX U3 [IKM KOMIIOHEHTOB.
13 Meroasl omnpencieHus XUMHUYECKOM IPUPOABI HMHIMBUAYAIbHBIX BEILECTB,

BeIACISTIONIMX CA 13 [IM.

14. | Metonb! as aHanu3a miactudukatopoB B [IKM. MX mocToMHCTBA M HEOCTATKH.

I[eCTp}IKTI/IBHbIC u HEACCTPYKTUBHBIC MCTOBI aHaJIn3a HaIMoJHUTEICH
MOJIMMEPHBIX KOMITO3UIIUOHHBIX MaTCpHUAIOB.

15.

Meton monsporpaduu: HaIUYHE KOHIICBBIX TPYII B TOJUMEpPAx; METaJUIbI,
16. | katanu3aTophl,; MOHOMEPHI; MIACTH(PUKATOPHI, CTAOUIN3ATOPBI; UHTUOUTOPHI, U
JIpyrue IpPUMECH.

Kakue temneparypbl HEOOXOJUMO OIpeNeNiaTh IpPU OLIEHKE OTHECTOMKOCTH
17. | monumepo. Kakumu mapamMeTpamMy XapaKTEpU3yIOT TOKCHYHOCTH HPOLYKTOB

ToONneHud IMTOTUuMennRr

18. Peonornueckue 1 miacTo3IacTHISCKHE CBOMCTBA Kay4yKOB U PC3NHOBBIX cMmeceit

19. | UHrpeaueHTs! pe3MHOBON CMECH U UX Ha3HAYCHHE.

Ponp KOMIIOHEHTOB IUIAaCTMAacC M pPE3MH B 00ECHEUYEHUH SKOJIOIMYECKON
20. | HagEeXKHOCTH TMOJMMEPHBIX MAaTepualoB B Ipollecce MX MPOU3BOJCTBA U
JKCILTyaTaluu.

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

Pe3unsbl, kak 00beKT A1 GU3UKO-XMMHUECKOro aHanu3a. CxemMbl aHa/Iu3a pe3rnHe
Ha OCHOBE Kay4yKOB Pa3IMYHOI0 XMMHUYECKOTO CTPOECHHS.

22.

23. | Knaccudukanus aHTUTUPEHOB, MEXAHU3M UX JIEHCTBUS

24. | MeTtozpl aHaNTM3a CTAaTUCTHYECKUX, OJIOK-COTTOJIMMEPOB U MPUBUTHIX COMOJTUMEPOB.

Bo3moxkHOCTH MeTO/1a MTUPOIUTHUECKOM Ia30BOi XpoMarorpaduu st aHaIu3a
25 MOJIMMEPOB U MOJMMEPHBIX MaTEpPHAJIOB, €€ anmnapaTypHoe opopmiieHue. Turbl
" | mMpOJM3epOB, X JTOCTOMHCTBA U HEJOCTATKH.

26. TCpMOI[I/IHaMI/IKa BBICOKORJIaCTHYECKOM ,I[C(I)OpMaLII/II/I:

5 OHEHOYHBIE MATEPHAJIbI JUISA TEKYIIETO MU PYBEXHOI'O
KOHTPOJISI YCIIEBAEMOCTH U TIPOMEXXYTOYHOM ATTECTAIIUU
5.1. 3aoanusn ona npomerxcymounoi ammecmayuu.
Ilepeyenb BONPOCOB K 3a4eTy
1.  JlaliTe XapakTEpUCTHUKY TOJMMEpaM, KaK OOBEKTaM KOJWYECTBEHHOTO U



KaueCTBEHHOI'0 XMMHUYECKOI0 aHaJIn3a.

2. Kak npoBoJsT UAEHTU(PHUKALMIO OJMMEPOB IO PACTBOPUMOCTH B OPraHUYECKUX
KUIKOCTIX? ChopMynupylHTe OCHOBHBIE TPEOOBAHUS K PACTBOPUTEIISIM.

3. IlepeuncinuTe ceMb aHAIUTUYECKUX TIpynn noiauMmepoB. Ha dyeM ocHoBaHO
paszziesieHue 1o JaHHbIM Irpymmam?

4. llpuBeaure cxeMbl aHaIM3a s BOJOPACTBOPUMBIX U TaJOr€HCOAEPKAILUX

HOJMMEPOB.
5. Oco0eHHOCTH aHaJIN3a NOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTEepUaIoB
6.  (IIKM). 3nauenue ¢pusznveckux 1 PU3NKO-XUMUIECKUX METO0B B aHanu3e [1KM,

UX MOJMMEPHON OCHOBBI U 1IEJIEBBIX KOMIIOHEHTOB.

7.  bnok-cxema u npuHIUNI padboTel ckanupyromero UK crekrpomerpa.

8. OCHOBHBIE YaCTH CHEKTPOMETPA U UX HA3HAYECHUE.

9. Ilpunuun pgeiictBuss u onruueckas cxema WK cnekrpomerpoB ¢ Dypse
npeoOpazoBanueM. Tumbl HHTEPHEPOMETPOB.

10. KonuuectBennslii ananus B MK cnextpockonuu HIIBO.

11. Meton nuddysnoro orpaxenus B UK crexkrpockonuu. YCTpoHCTBO MPHUCTABOK
muddy3noro orpakeHus. CrnexTpsl Aud(y3HOrO OTpaKEHUSI MOPOIIKOOOPA3HBIX MOTUMEPHBIX
00pa3Ios..

12. Metoasl Hepazpymaromiero koutposis u aHamuza [IKM B UK-Oypse
CHEKTPOCKOIUU; UX CYITHOCTh U (DYHKIIMOHATLHBIE BOZMOKHOCTH.

13.  Merononornyeckue MOAXOAbl K KOJIMYECTBEHHOMY aHaIU3y COIOJIMMEPOB
meroaom UK cnexkrpockonumu.

14. Wnentudukanus M ONpeAETCHHE COCTaBa COMOJIMMEPOB PAa3IUYHBIX KIIACCOB
meroaoM UK cnexkrpockonumu.

15. CnexkTpocKkonmMuecKHe METOAbl aHajliu3a COCTaBa COINOJIMMEPOB CTHpOJIa H
aAKpUJIOHUTpUIA, cTUpoia u Oyraanena u ABC minacTukos.

16. Kaccuduxamms pe3uH.

17.  Onummre cnocoObl MOATOTOBKU Pe3UH K KAUECTBEHHOMY WJIM KOJIWYECTBEHHOMY
XUMUYECKOMY aHAIIA3Y

18. Kakue OCHOBHBIE MHIPEIUEHTBHI BXOJAT B COCTaB PE3UH HA OCHOBE KAaydyKOB
KapOOLENHOro CTpoeHus?

19.  Merononornyeckue Noaxoasl K aHan3y KoMnoHeHToB B [IKM

20. MeTto/bl BBIICTIEHHE OPTaHUYECKUX U HEOPTAaHUYECKUX 100aBOK M HAMOJHUTENEH
u3 [IKM.

21. UK chnexTpockomuueckuit MeTox  aHanmu3a  Beigenstomuxcs w3z [IKM
HU3KOMOJIEKYJISIPHBIX BELLIECTB

22. Metonpl ananmuza TutactudukaropoB B IIKM. JlocromHcTBa M HEIOCTATKH
UCIIOJIb3YEMBIX METOOB.

23. JlecTpyKTHBHBIE U HENECTPYKTUBHbIE METOJbl aHadU3a HaloJHUTENEeH
MOJIMMEPHBIX KOMITO3ULIMOHHBIX MaTEPHUAJIOB.

24. [lailTe XapakTepHUCTUKY IOJIMMEpaM, Kak roprouuM BeuiectBam. Kakue crocoOsbl
KJaccu(uKaluy MoJIMMEPOB 110 roproyecTd Bam n3BectHbI?

25. ®u3nyecKuid CMBICI TeMIepaTyp BOCIUIAMEHEHUS M CaMOBOCIUIAMEHEHHUS
MIOJINMEPOB.

26. Kakumu crioco6aMu MOXHO MTOHU3UTH TOPIOYECTh TOJUMEPHBIX MaTepHUaAIOB?

27. Kakue BemiecTBa MOTYT SIBJIATbCS aHTUNIUpeHaMu? ONUIINTE MEXaHU3M JENCTBUS
AHTUIIMPEHOB.

Memoouueckue pekomenoayuu:

Pe3ynbTaThl MPOMEKYTOYHOM aTTeCTAllK 00YYaIOIINXCsl OIICHUBAIOTCS B AallbHEHIIIEM
o 100-6amipHOM 1mIKaie B COOTBETCTBUH ¢ baminpHO-pelTHHTOBOM cuctemoit. CorjlacHO TaHHOU
CUCTeMe Ha 3auyeT OoTBoguTCs 10 25 Oamnos. Ilpu nHanuume 61 Ganna u BbIIE aBTOMAaTHYECKU



CTAaBUTCA 3a4CT.

Omenka 1o pe3yibTaTaM 3adeTa HOCHT Heau(depeHIIMpOBaHHBI XapakTep —
3a4TEHO/HE 3aYTEHO.

Ilepen HawyamoMm 3aueTa MpENoOAaBaTelb MPOBEPSET HAIMYHE MPUCYTCTBYIOIINX.
[TpoBOAMT KpaTKUil MHCTPYKTaX OOy4YarolIUXCsl, BBIICHSET X TOTOBHOCTb K CJlaue 3ayeTa, B T.
4. COCTOSIHHE X 370pOBbs. OOyUaroImuiics, HCIBITHIBAIOIIMI HEJIOMOraHUE, K CAadue 3a4eTa He
nomyckaercsi. [IpernonaBatenis BMeCTe ¢ KOMaHAMPOM Y4eOHOU TPYIIIBI MPOBEPSIFOT TOTOBHOCTD
ayJIUTOPUH 3aYETYy.

O1leHKA «3aUTEHO» CTABUTCS CTYACHTaM, KOTOPBIE IIPH OTBETE:

. 00HapyKUBAIOT TBEPOE 3HAHKE IPOTPAMMHOT0 MaTEpUAIa;

. YCBOWJIM OCHOBHYIO M HAan0O0JIee 3HAYUMYIO JIOMOJHUTEIBHYIO JINTEPATYPy;

. CMOCOOHBI ~ TBOPYECKM  MPHUMEHSITh  3HAHHE  TEOPUHU K  PEIICHHIO
po(heCcCHOHANBLHBIX 3a71a4;

. JICMOHCTPUPYIOT ~CIIOCOOHOCTh K aHaJIM3y M COMOCTABJICHHIO Pa3JIUYHBIX

MOJIXO0/I0B K PEIICHUIO 3asBICHHON B OujieTe mpoOiIeMaTHKH.

OneHka «He 3a4TEeHO» CTaBUTCS, €CIIM MaTepHUall, HE MPEACTaBIISIET OIPEACICHHON
cucTeMbl 3HaHUN. VIMEIOTCS 3aMETHBIE HapYLIEHUsI HOPM JINTEPATypHOU peuu.

OneHka «He 3a4TE€HO» IMPEAIoJaraeT, 4YTo CTyJIEHT He pa300pajicsi ¢ OCHOBHBIMU
BOIIPOCAaMH M3YYEHHBIX B Mpolecce OOY4YEeHHUsI KypcOB, HE TOHMMAET CYIIHOCTH HPOIIECCOB U
ABJICHUM, HE MOXET OTBETUTH Ha IpocThble. OLEHKA «HE 3aUTEHO» CTABUTCS TAKXKE CTYIEHTY,
CIIMCABIIEMY OTBEThI Ha BOIIPOCHI M YUTAIOLIEMY ATH OTBETHI 3K3AMEHATOPY, HE OTPBIBAsCH OT
TEKCTa, a Mpochba OOBACHUTH MM YTOYHUTH IMPOYMTAHHBIA TakUM OOpa3oM Mmarepuai Io
CYILECTBY OcTaeTcs 06e3 OTBeTa.

OneHka («He 3a4TEHO») CTAaBUTCS CTYJE€HTaM, KOTOpbIE IIPU OTBETE:

. 00HApPY)KUBAIOT 3HAYUTEIIBHBIC MPOOCIbI B 3HAHUSIX OCHOBHOI'O MPOTPAMMHOTO
Marepuaa,

. JIOIMYCKAIOT MPUHIMITHAIBHBIC OIIMOKHA B OTBETE HA BOMPOCHI AK3aMEHAIIMOHHOTO
ounera;

. JICMOHCTPHUPYIOT HE3HAHHE TCOPHH U TPOJICITaHHBIX JJa0OPaTOPHBIX PaboT.

OneHkH OOBABIAIOTCS B IEHB MPOBEJICHHS 3a4eTa.

Pa3paboTanHble KOHTPOJIMPYIOLIME MaTepUalbl MO3BOJSIOT OLEHUTh CTENEHb YCBOCHMS
TEOPETUYECKUX M TMPAKTUYECKUX 3HAHWM, MpUOOpEeTEeHHbIE YMEHMsS W BIIAJICHHE OIBITOM Ha
pPenpoAyKTUBHOM YPOBHE, KOTHUTUBHbIE (II03HABATENbHbIE) YMEHHUS Ha MPOJYKTUBHOM YpPOBHE,
U CIOCOOCTBYIOT (DOPMHUPOBAaHUIO NPO(ECCHOHANIBHBIX M OOLIEKYIbTYPHBIX KOMIIETCHIIUH
CTYJICHTOB.

IIprmepbl KOHTPOIUPYIOLIUX MAaTEPUAIIOB:

B cooTBeTcTBUM ¢ PEUTUHIOBOW CUCTEMOM TEKYIIMH KOHTPOJb MPOU3BOJIUTCS TPU pasa B
TEUYEHUE CeMecTpa MyTeM OaJUIbHOM OLIEHKM KadyecTBa YCBOCHMs TEOPETHUYECKOro Marepuana
(oTBETBI Ha BOMPOCHI) M PE3yJbTATOB MPAKTUYECKOW JEATENBHOCTH (pelleHue 3ajaad,
BBITOJIHEHHE 33JJaHUM, peIIeHue MpooIIeM).

[TpomexyTouHas arrecTaus (3a4eT) MPOU3BOJIUTCS B KOHIIE CEMeCcTpa Takke IyTeM
0ayuIbHOM OlIeHKU. VITOTOBBIN pEHTHHT ONpeaensieTcss CyMMHUPOBAaHUEM 0allIOB TEKYIeH OLIEHKU
B TEUEHHUE CEMeCTpa M 0aJlJIOB MPOMEKYTOUHOM aTTeCTallud B KOHIIE CEMECTpa Mo pe3yJbTaTam
3ayeta. MakCUMabHBI UTOTOBBIM peHTHHT cooTBeTcTBYeT 61 Oamn (36 — Tekymias oLeHKa B
ceMecTpe, 25 — IpoMeXyTOUHasi aTTecTalusl B KOHIIE CEMECTPA).

6. METOAUYECKHUE MATEPUAJIbI, OITPEAEJAIOLIUE ITPOLE/YPbI
OIIEHUBAHUA 3HAHWI, YMEHUIA, HABBIKOB U (MJIN) OIIBITA
AEATEJIBHOCTH.

Tabnuya 6. Pe3ynomamvl 0ceoeHus: yueOHOU OUCYUNTIURDL, NOOexcaujue npoeepKe

‘ PCSyJ'IBTaTBI ‘ OcHOBHBIE TOKa3aTeIu OLICHKHU ‘ Bug




00y4eHHS (KOMITETCHIINH ) pe3ynbTaTOB OOYUCHHS OIICHOYHOTO
MaTepuaia
CriocoO6HOCTHIO 3HaTh KJaccu(uKanuio u | Komnoksuywm;
CaMOCTOSITENILHO XapaKTepUCTUKU BakHeimux | Pedepar
OCYILECTBIISITh HAYYHO- | IPOMBIIUIEHHBIX  TOJIMMEPOB;  METOJIBI
HCCJIEIOBATEIbCKYIO MOJTyYeHUs Haubosee BaYKHBIX
JeSITeTbHOCTD B | IOJUMEPHBIX COEAMHEHHH M MEXaHH3MBbI
COOTBETCTBYIOILIEH ATUX MPOLECCOB; METOJAbl HCCIEI0BaHUS
npodeCCHOHATBHON O00JIACTH | MOIMMEPOB M HMX  TNPUMEHEHUE Ha
c UCIOJIb30BAHUEM | MTPAKTHUKE.
COBPEMEHHBIX METOAOB | YMeTh  TPAKTHYECKH  HCIIOJIb30BaTh
WCCJICIOBAHUS U | 3HAHHUA METOJIOB CHHTE€3a M CBOWCTB
UH(POPMALIMOHHO- MOJIIMEPOB; OTIpeNIeNATh OCHOBHBIE
KOMMYHHKAI[MOHHBIX XapaKTePUCTUKHU TMOJIUMEPOB MOCPEICTBOM
TEXHOJIOTHIi Ka4eCTBEHHOTO M KOJIMYECTBEHHOTO
aHalu3a, U3MEpEHHUS buznuecKux,
nehopMaImOHHO-TIPOYHOCTHBIX u
TEPMHUYECKUX  CBOMCTB;  HCIIOJIb30BATh
¢usnveckue  METOIbl  HCCIICAOBAHHS
MOJINMEPOB: HK-cniektpockomnuio,
SIICPHBIN MAaTrHUTHBIN pEe30HaHC,
muddepeHIMaTbHO-TEPMUUECKUN  aHAIH3,
TG GepeHIaTbHO-CKaHUPYIOUTYIO
KaJIOpUMETPHUIO MacC-CIIeKTPOMETPHIO;
HayyHO OOOCHOBBIBaTh  HaOJIIOJIaeMble
SIBIICHUS.
Baaners Meromamu: caMOCTOSITENTBHOU
paboTel ¢ ydeOHOH, Hay4yHOH m
CIIPaBOYHOM JINTEPATYpOIl; BECTH MOUCK U
JIenaTh 0000maroIme BBIBOJBI;
O0e3omacHOM  paboOTBl B XHUMHYECKOM
nabopaTtopun; orbopa M mepeHoca mpoo.
PaGotet ¢ nunetrkamu, OrOpeTKaMu,
MEPHBIMU IIIIMHIPAMU, MEH3YPKAMH.
7. YUEBHO-METOAUYECKOE OBECIIHEYEHHUE JUCHUIIJIMHBI
MoAayJis)
7.1 Ocnoeunas numepamypa
1. ABepko-AnTtoHOBHY, W.}FO. MeTtonbl nccneqoBaHusl CTPYKTYpPhl U CBOWCTB MOJIMMEPOB /
N.1O. Aepko-AnToHOBHY, P.T. bukmminun. Kazans KI'TVY, 2002. 604 c.;
2. MenbankoBa, M.A. [IpakTukym 1o XMMUU U (PHU3UKE TOIUMEPOB M TOIUMEPHBIX
MatepuanoB / M.A. MensHuKOBa. - brarosemenck.: AMypckuii roc. yH-T, 2015. - 100 c.;
3. Pabek, SI. DkcriepuMeHTalIbHBIE METOJBI B XUMHUU MOJUMEpOB: B 2 yacTsax / S. Pabek;

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

l. Hepoym, 3. CoBpemennble MeToabl SIMP ansa xumuueckux uccnenaopanuii / 3. Jlepoym. -
M.: Mup, 1992. - 401 c.

2. Ounuksonenus moaumepos. T. 1, 2, 3. M.: Coerckas >HITKIOTIE AN, 1977.
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7.3 Ilepuoouuecxue uzoanus
Kypnan «IInactuueckue maccob»

2. Kypnai «BbICOKOMOJIEKYIISIPHBIE COSIUHEHUSD
7.4.  Hnmepnem-pecypcwi
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. MATEPUAJIIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCIHUIIJIMHBbI
MOAVYJIA).
Tabauya 7. Mamepuanvno-mexnuueckoe obecneueHue OUCYUNIUHDL
No HaumeHnoBanue (KOMIBIOTEPHBIE KJIACChI, yueOHbIE 1a00paToOpuu, 000pyI0BAHUE)
/Tt

1 | YueGusie mabopaTopun

2 | YuebOnas mabopatopusi, OCHaIIEHHAss KommbloTepamu (12 mmir.)

3 | JJaboparopHast mocyia ¥ TPHUHAJICKHOCTH JJIsi MOATOTOBKHM MOHOMEPOB M CHHTE3a
NOJIUMEPOB (KOJIOBI, MPSMbIE U OOpATHBIE XOJOAUIBHUKHU, IPOOUPKH, NMUIIETKHU, MEPHBIE
HWIMH]IPBI, HACAJKU, AJJIOHXKH, Yaliku [leTpu, cTakaHbl, BOPOHKH, IITATUBBI, (DUIBTPHI,
eply J1abopaTOPHbIE, TEPMOMETPHI).

4 | JlaGopatopHoe 00OpynOBaHME AJIsi CHHTE3a M MCCIEJOBAaHUS IOJIMMEPOB (T€PMOCTAT
KUJKOCTHOM, MEIIaJKU DJeKTpUYecKHe, JMHelHble aBToTpaHcopmaropsl JIATP,
BOJSHBIE WJIM TlecuaHble OaHH, KOJOOHArpeBarTeNlu, OHIEKTPUUYECKHE TIIMTKH,
Brucko3uMeTpsl BIIX, pedpakromeTrp, BeCbl aHATUTUUECKHE, BECHI TEXHUYECKHE, TIKADbI
cymmibHble, pH-mMeTp, ycTaHOBKa Mg OMNpEIeNieHUs TeMIEepaTypbl pa3MsTYeHws,
YCTaHOBKA JUIsl TYPOUAMMETPUYECKOTO TUTPOBAHNUS)

5 | OGopynoBaHue Ijsl HCCIEAOBAHUS MOIUMEPOB (AU(QepeHInaTbHbI CKaHUPYIOIN

kanopumetp Setaram DSC131 EVO, HK-cnektpomerp, pa3pbiBHas MalluHa, Ipecc
rOpsiuero MpeccoBaHMsl, TPUOOPHI s ONpPEAETICHHUs TEeIIOCTOMKOCTH, OTHECTOMKOCTH,
yJ1apHO! BSI3KOCTH, TBEPAOCTH MOJIMMEPOB, KOH-KAJIOPUMETP)
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