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PABOYAS NPOrPAMMA YYEBEHOWU OUCLUUMIIUHBI

51.B.[B.07.02 CuHTETMYECKNE U KOMNO3UTHbIE MaTepuarnbsl B XMMUYEeCKOM aHanuse
Ko0 u HaumeHosaHuUe oucyurniuHbl 8 coomeemcmeuu ¢ Y4ebHbiM riaHom

1. Wndp u HanmeHoBaHMe HanpaBnNeHUs NOAroToBKM/cneynanbLHOCTU:
04.03.01 Xumug npodunb "dusmndeckas xmumuga"

2. Mpodnnb nogroToBkM/cneumnanmsaumn: akageMmieckmin bakanaspumar

3. KBanudumkaumsa (cteneHb) BbiNyCKHMKaA: 6akanasp

4. ®dopma ob6pasoBaHmA: OYHO-3a04Has

5. Kacdbegpa, oTBevarowan 3a peanmsaumio gucumnnuibl: Kadeapa aHanaMTn4eckom Xmummm

6. CoctaBuTenu nporpammbl;___CenemeHeB Bnagummp ®egopoBuy, A.X.H., Npod.
(®PUO, yyeHass cmeneHb, y4eHoe 38aHuUe)

7. PekomeHOoOBaHa: HMC xunmunyeckoro dakyneteta Ne 5 ot 24.05.2018
(HaumeHogaHue pekomMeHOywel cmpykmypbl, dama, HOMep rPOoMoKona,

OmMemKu O rnPoOIeHUU 8HOCAMCS 8PYHYHYI0)

8. YueGHbIn roa: 2019 /2020 CemecTp: A




9. Llenu n 3agayum y4e6HOM AUCLMNIIUHDI:

Llenb - pgaTb npencrtaBneHMe O CUHTE3€ KOMMO3UTHLIX MaTepuarnoB, MeTodax W3yvyeHus
CBOWCTB W WX TMPUMEHEHUO B XUMWUYECKOM aHanuae, MOoTEeHUNamnbHbIX BO3MOXHOCTAX
MEXANCLUUNIIMHAPHOIO MCNOSb30BaHMA 3a CHET NONMAYHKLMOHANbHOCTU KOMMNO3UTOB.

3apauu:

e PaccMoTpeTb OCHOBHbIE MPUHLMIMbLI COBPEMEHHbLIX (U3NYECKUX U  (DUBUKO-XUMUYECKUX
METOLOB aHanu3a, UCNoNb3yeMbiX ANA U3yYeHUs N perynMpoBaHNA CBONCTB KOMMO3UTHbLIX
MaTtepuarnoB, U 0COBEHHOCTAX UX NPUMEHEHUA B aHanu3e AN UccnenoBaHUs pPasnuyHbIX
TMNOB HAHOCTPYKTYP.

e [laTb nNpencraBneHns O MeTodax, UMerLwmnx Hanbonee LUIMPOKYD 06nacTb NPUMEHEHUS, —
OT HEOpraHN4ecknx 4o NONMMMEpPHbIX 1 DMOCOBMECTUMbIX HAHOMaTepPUaros.

e paccMOTpeTb NpPMMEHEHWE MEeTOOOB aHanmMsa [Onsi M3YyYeHUs CTPYKTYpbl U CBOWCTB
byHKUMOHaNbHbIX HAHOMaTEpPMaroB.

e Ha oCHOBaHMM MNOMYyYEHHbIX TEOPETUYECKMX 3HAHWN O MeTodax XMMMUYECKOro aHanmsa
CTYOEHTbl MOMMW npaBWibHO BblOMpaTb MaTtepuanbl ANS OCYLECTBMEHMS aHanu3a B
COOTBETCTBUM C MOCTaBMIEHHOW nepen HUMKM npobnemon, paspaboTaTb CXemy aHanmaa,
NpaKTUYEeCKN NPOBECTU €ro U MHTEPNPETUPOBaTb MNOMyYEHHbIE pe3ynbTaTbl.

10. MecTo yyebHOM aucumnnuHbl B cTpyktype OOIl: (6s510k 651,6a308as unu eapuamugHasi
yacmb, K Komopol omHocumcs ducyurnuHa; mpebogaHusi K 8XOOHbIM 3HaHUSIM, YMEHUSIM U
HaeblkaM; ucyunuHbl, 0rsi Komopbix 0aHHass ducyuniuHa sensemcs npedwecmesyrowel)

BapuaTtueHasa yactb. AncumnnmnHel no Belbopy.

B pesynibTate O0CBOEHUA AONCUUMIINHBbI CTYOEHTbl AOOJDKHbI BNageTb OCHOBHbIMU MNMOHATUAMMU
XUMUN CUHTETUHECKNX N KOMIMO3UTHbIX MaTepunanoB, 3HaHNAMUN TEOpPEeTUYECKNX OCHOB CUHTE3Aa,
N3yvyeHund CBOWCTB CUHTETUYECKNX N KOMMO3UTHbIX maTtepuanoB, X NpUMeHeHNA B XUMN4YE€CKOM
aHanumse.

[aHHas gucumnnnHa sSBnaeTcs NpeaLecTByOWEN BbiMYCKHOW KBanMduKaLMoHHON paboTe.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHMA No AucuuMnnuHe/MoAaynko (3HaHUSA, YMEHUSA,
HaBblKN), COOTHECEHHbIEe C NiIaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUA obOpa3oBaTesibHOM
nporpaMmmbl (KOMNeTeHUMAMN BbIMYCKHUKOB):

KomneTeHuus MnaHnpyemble pesynbTaTbl 06y4eHus
Koa HassaHue
OlK- | CnocobHocTb 3HaTb: QyHOAMEHTamNbHble XMMWYECKME TMOHATUS U
1 ncnonb3oBaThb MEeTOOO0NMOrMYECKMX acnekToB XUMUW CUHTETUYECKUX W
NofnyyYeHHble 3HaHWA | KOMMNO3ULMOHHBIX MaTepUarnos;
TeopeTU4ecKnx OCHOB | YMETb: MCNonNb30BaThb 3HaHWS B obnactu
byHAaMeEHTanNbHbIX dyHAaMeEHTanNbHbIX XUMNYECKUX NMOHATUI n
pasgenoB  XMMUMM  NPU | METOAOSNOMMYECKMX acneKkTOB XUMUM  CUHTETUYECKUX U
peLlueHnmn KOMMO3MLUMOHHbLIX MaTepuarnos;
npodeccuoHanbHbIX Bnagetb  (MMeTb  HaBblK(WM)): METOA0MOMMYECKMMN
3agad acrnektamm XMMWUW CUHTETUYECKUX W  KOMMO3ULMOHHbIX
mMaTepuanos, popMamMn U METOAAMU HAYHHOro MO3HaHUSA
MO CO34aHMKO KOMMO3WTOB M UX WCMNONb30BaHUO B
aHanuase.




OrlK- | BnageHwue HaBblkaMW | 3HAaTb: TeOopeTU4eCkKne OCHOBbl METOAOB TMOJlydYeHNUA ¢
2 XUMUNYECKOro nccrnengoBaHuA CUHTETUYECKUX n KOMMNO3NUUNOHHbIX
QKCMNepmnmMeHTa, mMaTtepunanos.
OCHOBHbIMHA YMETb. TPUMEHATb €CTeCTBEHHOHay4Hbl€ 3aKOHbl TMpu
CUHTETUYECKNMU n | N3ydeHn CUHTETUYECKNX N KOMMNOIULIMOHHBIX MaTepunaronB
aHannnMTn4eCKnMmmn n NX ncnosibaoBaHnMmM B XuMM4e€CKOM aHalrin3e.
MeTogamMn nonyyvyeHuna u | BrnageTb (I/IMeTb HaBbIK(I/I))Z HaBblkKaM  TMPUMEHEHUA
ncenegoBaHMA OCHOBHbIX €CTeCTBEHHOHaYy4HbIX 3aKOHOB npu
XMUMNYECKNX BelleCtTB U o6cy>|<,u,eH|/||/| NOJIy4YEeHHbIX pe3ysibTaToB WnccrneagoBaHus
peaKu,vn‘/'l CUHTETUYECKUX N KOMMNMO3NLIMOHHbLIX MaTepunaros.

12. O6bemM gncuMnuHbl B 3a4e€THbIX eaMHMUax/yac.(s coomsememeuu ¢ y4eb6HbIM raHoOM) —
4/144.

dopmMa NPOMeXYTOYHOM aTTeCTaLUWm (3avem/sk3amer) 3a4eET.

13. Buabl yuebHOM paboTbl

TpyaoemMKoCTb
Bug yuebHon paboThbl Bcero Mo cemecTpam
A cemecTtp

AyanTopHbIE 3aHATUSA 20 20
B TOM YuUcne: nekymm 10 10
npakTuyeckme - -
naboparopHble 10 10
CamocTosaTenbHas pabora 52 52
dopma NpoMeXyTo4HOM aTTecTauum
(3ayem — 0 yac. / 5k3ameH — _ 4ac.) saqer saqer

Wtoro: 72 72

13.1. CopepxaHue AUCLMUNIIUHBI

n/n HanmeHoBaHue pasgena
CogaepxaHue pasgena ancumnninHbl
OVCUUNIIHBI
1. Nekuun
1.1 KomMnosuuunoHHble matepuansl. | KomnosnuuoHHele  mMatepuanbl.  OCHOBHble  MOHATUS U
OcHoBHblE NOHATUSA N | onpegeneHus. TeopeTnyeckne  OCHOBbl  (PUBMKO-XUMUK
onpegeneHus. TeopeTnyeckne | KOMNO3NLMOHHbLIX MaTepuaros.
OCHOBBbI PUINKO-XUMUN | XNMUSA NOBEPXHOCTU. [1pUBUTBLIE MOBEPXHOCTHbIE COEANHEHUS.
KOMMO3ULIMOHHbIX
MaTepuanos. MpuBUTLIE
NOBEPXHOCTHbIE COeAMHEHUS
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1.2

MeToabl nccnenoBaHus
COCTaBa N CTPOEHUA NMPUBUTLIX
cnoes.

MeToabl uccnegoBaHust coctasa U CTPOEHNA NPUBUTBLIX CITOEB.
XvMmnyeckme MeTOAbl WCCNEAOBaHUA. ONEMEHTHbIN aHanua.

TutpumeTpuyeckne MeToapbl. OkncnutenbHo-
BOCCTaHOBUTENbHOE TUTpOBaHMWe. BontomeTpuyeckoe
TUTPOBaHME.

CnektpanbHble  MmeToabl  uccnepoBaHus.  KonebartenbHas
CMeKTpocKonus. OneKTpoHHas CreKTpocKonus. Or1P-
CMeKTpocKonus. AMP-cnekTpockonus. MeccbayapoBckasi
CMeKTpocKonus. TepmonuHsoBas CNEeKTPOMETPUS.
PeHTreHoBckas (poTO3NEKTPOHHAsA CNEKTPOCKOMNUS.
ApcopbUMOHHbIE " xpomartorpaguyeckune MeToabl.

WccnepoBaHne aacopOLUMOHHBIX paBHOBECWUIA B CTaTMYECKMX
ycnosusix.  WccnenoBaHne — agcopOUMOHHBIX — paBHOBECUIA
MeTo4OM rasoBo xpomatorpadun. MHaekcbl rmapodobHocTu
no BenTtkamny.

Opyrve wmeToabl uvccnegoBaHWst  CTPYKTYpbl UM CBOWMCT
KOMMO3ULMOHHbIX  MaTtepuanoB. aOnnuncomeTtpus. MeTopg
Nbes3oKBapLEeBoro MUKPOB3BELLMBAHUSA (MKM).
MmmyHoceHcopbl. KpaeBble U KOHTakTHble yrnbl. KpuTudeckoe
NOBEPXHOCTHOE HaTsXKeHUe cMaynBaHus. PTyTHas nopomeTpus.
UccnenoBanne rmapoobHbIX MOp WUCTbIX Ten npu NOMOLLM
BOABNUBAHUSA BOAbI: METOL, BOASHOW MOPOMETPUN.
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MpyMeHeHne CMHTETUYECKNX U
KOMMO3UTHbIX MaTepuanos
Cop6umnoHHo-
XpomaTorpaguyeckme
CBOMNCTBA KOMMO3ULMOHHBIX
MaTepuranos.

lMpumMeHeHne NoBepPXHOCTHO-MOAUMULMPOBAHHLIX MaTepuanos.
MpumeHeHne B copbumn. Copbuma ns Bosgyxa. Copbums u3s
Boabl. Copbuns us gpyrux cpeq. NpvMeHeHne NOBEPXHOCTHO-
MoaMUUMPOBaHHbBIX MaTepuanoB B xpomartorpadun. azoBas
xpomarorpadus. BbicokoadhpekTmBHas XnOKoCcTHas
XpomaTtorpadus (BOXKX). CopbeHThI C  NpUBUTBIMU
dyHKUMOHanNbHbIMKM  rpynnamn.  MoHHast  xpomatorpadums.
BbicokoadhdpekTmBHas KomnnekcoobpasoBartenbHas
XpomaTtorpadus NOHOB MEeTanmos. Xpomarorpadusi
ovononmMmepoB. XunpanbHble HenoaBwXHbIE hasbl. XnpanbHble
dasbl ons nuraHgoobmeHHor xpomatorpadun. XupanbHble
dasbl C NPUBUTBIMU KpayH 3adupaMum U LUKITOOEKCTPUHAMM.
XvpanbHble asbl ¢ NpuBUTBIMK Benkamn. XuparnbHble dasbl ¢
NPUBUTLIMU M3OCTPYKTYPHBIMK noniumepamun. MpombIwneHHas
xpomatorpacdms. [lyTv coBepLUeHCTBOBaHUSA  oOOpaLleHHO-
¢as3oBbiXx COpOEHTOB ANA TexHorormdecknx uenen. MNpumepsbl
npombIneHHon xpomartorpacdum Ha XMK B oTeyecTtBeHHON U1
3apyOexxHOM NpaKTuKe.

MbpuaHble cCOpOLMOHHO-MHCTPYMEHTaNbHbIE METOAbI aHanm3a.
Cop6UunoHHO-CneKTpanbHbIn MeToA. CopbumoHHo-
NIOMUHECLEHTHBIN ~ MeTod.  Copbums  NIOMUHECLMPYIOLLNX
KOMMNMeKkcoB Ha nosepxHocTn. Copbuus u obpasoBaHue
KOMMMEKCOB  HEMOCPeACTBEHHO C  MPUMBUTBIM  JIUFAHOOM.
Cnektpockonusa  anddysHoro  oTpaxenusi.  CopbumoHHO-
driyopecueHTHbIn MeTod. PoToakycTudeckasi CrneKTPOCKOMNUS.
CnekTpodoTomMepusi CycneH3um copbeHTOoB.

lMpumMeHeHne nNpPUMBUTLIX MOBEPXHOCTHbLIX COEOUHEHUN B
CeHcopax. Twunbl  CEHCOpPOB W UX  Knaccudukauus.
ONEKTPOXUMUYECKNE CEHCOPBI.

2. JTabopamopHbie pabomai

21

KoMno3nuymnoHHble MaTepuanbl.
OCHOBHbIE MOHATUA U
onpeneneHnd. TeopeTquCKMe
OCHOBbI (*)VI3VIKO-XVIMVIVI
KOMMNO3NLUUNOHHbIX MaTepunarioB.
rlpVIBVITbIe NOBEPXHOCTHbIE
coegnHeHuA

WHcTpykTtaxk no TexHuke 6esonacHocTu. TemnnaTHbIA CUHTE3
KpemHesema
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2.2 KomnosunumnoHHble MaTepuansl. | Mogudmkaumsi KpeMHe3ema opraHocuIiaHamu.
OCHOBHbIE NOHATUA U
onpegeneHus. TeopeTndeckue
OCHOBbI (PU3UKO-XUMUN
KOMMO3ULIMOHHBIX
MaTepuanos. [puBuTLie
NOBEPXHOCTHbIE COEAMHEHMS

2.3 MeTogbl nccnenoBaHus WK-cnekTpockonnyeckoe uccrnegoBaHue CTPYKTYpbI
COCTaBa M CTPOEHUS CYHTETMYECKMX MaTeprarnoB 1 KpeMHE3EMOB
NPUBUTLIX CIOEB.

2.4 MeTogbl nccnegoBaHus MK-cnekTpockonnyeckoe uccrnegoBaHue rmgpaTaumm
COCTaBa M CTPOEHUS MaTepuanos
NPUBUTLIX CIOEB.

25 MeTonbl nccnenoBaHus N3yyeHne mopdponormm copbeHTOB M 3NEeMEeHTHbI aHanus
CcoCTaBa U CTPOeHUs meTtogom P3OM n 33MA
NPUBUTLIX CIOEB.

2.6 MeTonbl nccnenoBaHus OnemMeHTHbI aHanus no OaHHbIM PEHTrEHOBCKOM
COCTaBa M CTPOEHUS CMeKTpocKonuu
NPUBUTBIX CIOEB.

2.7 MeTogb! nccnegosaHus TepmorpaBumeTpus B aHanuse CTPYKTYpbI "
COCTaBa M CTPOEHUS TepMoCTabnnbHOCTM KOMMO3UTOB
NPUBUTBIX CIOEB.

2.8 MeToabl nccnegoBaHus [MoBepxHOCTHbIE WM OOBbEMHbIE CBOWCTBA ancopbeHToB Mo
COCTaBa M CTPOEHUS OaHHbIM HU3KO-TemnepaTypHon agcopbuun/gecopbuumn asoTa.
NPUBMUTLIX CIOEB. Nsotepmbl BOT. PacueT ygenbHOW nnowagM MnOBEPXHOCTH,

avameTpa n obbema nop.

2.9 MeToabl nccnepoBaHus Mcnonb3oBaHue on-line YCTaHOBKM ans N3y4eHuns
cocTaBa 1 CTPOEHUs! agcopbumnoHHbIx cBorcTB INGA
NPUBUTLIX CIOEB.

2.10 MpumeHeHne cnHTeTndecknx n | CopbumoHHbIE CBOMCTBA KPEMHE3EMOB W CUHTETUYECKUX
KOMMO3WUTHbIX MaTepuanos NOMNMMEpPHbIX MaTepmnanos
Cop6unoHHo-

XpomaTorpaduyeckme
CBOWCTBA KOMMNO3ULIMOHHbIX
MaTepuranos.
2.11 MpumeHeHne cnHTeTuYeckux 1 | uHammka  copOumm  KMPOPACTBOPMMbIX  BELECTB  CO
KOMMO3UTHbIX MaTepuanos CNeKTpohOTOMETPUHECKUM KOHTPOSEM.
Cop6unoHHo-
XpomaTtorpacuyeckmne
CBOWCTBA KOMMO3ULIMOHHbIX
MaTepuranos.
2.12 [pumMeHeHne cuHTeTUYeCKUX N | AuHammka copbunn XXNUPOPaCcTBOPUMBbIX BeLLeCTB c

KOMMO3UTHbIX MaTepuanos
Cop6unoHHo-
XpomaTtorpacuyeckmne
CBOWCTBA KOMMO3ULMOHHbIX
MaTepuanos.

rasoxpomaTorpacmyeckum  KOHTPOSEM.
docdhonmnmuaoB Ha KpeMHe3eMax.

KoHueHTpupoBaHue

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne

Bugbl 3aHsTUM (YacoB)

HanmeHoBaHue TeMbl

CamocTosaTenbHas
n/n (pasgena) gucumnavHbI Jlekumm | MNpaktudeckmne | JlabopaTopHbie pabora Bcero
KoMno3nunoHHble matepuansbl. | 2 0 2 6 10
1. OcHoBHblE NoHATUSA 7]
onpegeneHns. TeopeTudeckue




OCHOBBb! PU3NKO-XUMUU

KOMMO3WLMOHHBIX MaTepuanos.

MpuBuTLIE NOBEPXHOCTHbIE

coefMHeHUs

MeTtoabl uccrnegoBaHus | 4 0 4 24 32
2. COCTaBa n CTpOEHNA

NPUBUTLIX CIIOEB.

lMpumMeHeHne cuHTeTUYeckMx u | 4 0 4 22 30

KOMMO3UTHBbIX MaTepuanos

3. | CopbumoHHo-
Xpomartorpaduyeckmne cBomCTBa
KOMMO3ULIMOHHbIX MaTepunanos

NToro:

10 0 10 42 72

14. MeTOAM‘-IeCKVIe YKa3aHuA ans o6yqa|ou.mxc9| no oCBOEHUIO ANCUUNJTIUHDbI
paboTa C KOHCNeKTamy fekuuin, Npe3eHTaUMoHHbIM MaTepuanom, UHTEPHET-pecypcamu, BbiNONTHEHNE
nabopaTopHbIX paboT.

15. lNepeyeHb OCHOBHOW W [OOMNOJIHUTENILHOW nUTepaTypbl,
HeoO6XoANMbIX ANISi OCBOEHUA AUCLMNIINHDI (Crucok numepamypbi 0GhopMIISIemcs 8 COOmeemcmeuu

¢ mpebosaHusmu NOCT u ucrionb3yemcs obujasi ckeosHasi Hymepauus 0risi ecex audo8 UCMOYHUKOS)
a) OCHOBHas nutepartypa:

Ne n/n MCTOYHUK
1 KpuctuaH . AHanuTtnyeckas xumus : B 2 Tomax. / . KpuctuaH ; nep. ¢ aHm. — M. : BUHOM.
) Jlabopatopusa 3HaHun, 2009. T.1. — 623 c.
2 Kpuctnan I'. AHanuTtnyeckasa xmmuns : B 2 Tomax. / I'. Kpuctnan ; nep. ¢ avrn. — M. : BUHOM.
) Jlabopatopusa 3HaHun, 2009. T.2. — 504 c.
0) pononHuTenbHas nuTeparypa:
Ne n/n MCTOYHMK
3onotos HO.A. CopObuMOHHOE KOHLIEHTPUPOBAHNE MUKPOKOMMOHEHTOB M3 PacTBOPOB.
3. MpumeHeHne B HeopraHunyeckom aHanuse / KO.A. 3onotos, I'.W. Unsun, C.I'. OmuTtpuenxko, E.N.
MopocaHoBa . — Mocksa : Hayka, 2007. — 320 c.
4 AHanuTtnyeckasa xmmus. MNpobnembl n nogxogbl: B 2 1. MNep. ¢ anrn.. / MNMoa pea. P. KenbHepa,
) K.-M. Mepme, M. Otto 1 gp. M. : Mup: OO0 «M3g-80 ACT», 2004. T. 1. 608 c.
5 AHanuTtnyeckasa xmmums. MNpobnembl n noaxogpl: B 2 1. MNep. ¢ anrn.. / MNog pea. P. KenbHepa,
) K.-M. Mepme, M. Otto 1 gp. M. : Mup: OO0 «M3g-80 ACT», 2004. T. 2. 728 c.
6. Modern analytical chemistry / D. Harvey. — 2000. 798 p.
7. MeTtoabl aHanu3a nosepxHocTw/ MNop pen A.3aHgepHbl. M.: Mup, 1979, 582c.
8 Byapad L., Oenuap T. CoBpemeHHble MeToabl uccrenoBaHunst nopepxHoctn. M.: Mup, 1989,
) 568c.
9. ®engmaH J1., Manep [. OcHOBbI aHann3a NOBEPXHOCTU U TOHKUX nieHok. M.: Mup, 1989, 342c.
10 lFoynacrenH Ox., Hetobepn O. U gp. PactpoBas aneKkTpoHHas MUKPOCKOMUS U PEHTTEHOBCKUN
) MukpoaHanus. T.1,2, M: Mup, 1984
11 Hedgenor B.U., Yepenun B.T. ®dusmnueckne metoabl NCCriegoBaHUSA NOBEPXHOCTUN TBEPAbIX Ten.
) M.: Hayka, 1983, 296c.
12 AHanu3 noBepxHOCTN MEeTodaMM OXe- U PEHTreHOBCKOM (POTOSMEKTPOHHOW cneKTpockonun /
) Mog peq. 0. Bpurrca, M.IM. Cuxa .— M. : Mup, 1987 .— 600c.
CopbumnoHHO-XxpomaTorpaduieckne MeTOAbl pasfdernieHnsl, BblIOENEHUs W OnpeaerneHust
13. dusmonornyeckn aktmeHbix BewecTB / B.®. CenemeHeB [u gp.] — BopoHex : UN3paTtenbcko-
nonurpadguyeckuin LeHTp BopoHex. yH-Ta, 2013.- 72 c.
14 MopgudunumnpoBaHHble KpeMHe3eMbl B copbunn, katanuade u xpomatorpaduu / [[.B. JIncuikun,
: I'.B. KyapsiBues, A.A. CepgaH un gp.] ; Mog pea. I.B. JlucnykmHa .— M. : Xumus, 1985 .— 246
XUMUS NMPUBUTBIX MOBEPXHOCTHBIX COEAMHEHUN : Y4yebHoe nocobue and cTyd. By3oB, 0byd. no
cneymnansHocT 011000- Xumus, cneumanuanpyowmxcs B obnactm XvMMUMU MOBEPXHOCTU MO
15 cnegymnanmsaumam: 011001- Ananut. xummusa, 011014- Konnoug. xumuma, 011019- Xumusa
’ TBepaoro tena, 011029- Xum. matepnanoseaerue / I'.B. JlucuukmH, A.KO. dagees, A.A. CepaaH
n ap. ; Nog pea. I.B. JlucuukmHa .— M. : ®UBMATIINT, 2003 .— 589,[3] c. : wn., Tabn. —
Mpeam. ykas.: c. 565-589 .— ISBN 5-9221-0342-3.

pecypcoB WHTEpHeT,
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B) MH(OPMAaLMOHHbIE 3MNEKTPOHHO-06pa3oBaTenbHbIE PECYPChI:

Ne n/n MICTOYHUK

16. http://www.uni-oldenburg.de/chemie/tc2/studium-lehre/praktikum/adsorptionsanlage/
17. www.lib.vsu.ru — 3HB BI'Y

18. AHanutnyeckas xumus B Poccum - http://www.rusanalytchem.org/default.aspx

19. Poccutickuli xumuko-aHanumudeckul nopmarn - http://www.anchem.ru/
20. Calim 0ns xpomamoepaghucmos - http:/iwww.chromatograf29.ru/
21. Cmamucmuka 8 aHarnumudeckol xumuu - http://chemstat.com.ru/
22. Cmo nem xpomamoepadgpuu - http://bio.fizteh.ru/student/biotech/2006/hromatografiya.html
23. Teopus u npakmuka xpomamozpachbuu - http://www.chromatogramma.ru/
24, Xumuk. Calim o xumuu. - http://www.xumuk.ru
o5 O6Luex_UMuquKue -

) http://elibrary.ru

26. http://e.lanbook.com
27. http://chemnet.ru
28.5. | http://chemrar.ru

* BHavane ykasbiBawoTcad OBC, ¢ koTopbiMU uMmetoTca gorosBopa y BIY, 3ateM OTKpbITble 9MeKTPOHHO-

obpa3oBaTenbHble pecypcbl

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUs ANsi CaMOCTOATENIbLHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOauyuu, nocobus, 3adayHuKku, MemoOUYeCKUe YyKa3aHusli MO 6bIMOSTHEHUIO

npakmu4eckux (KOHMpPosibHbIX) pabom u dp.)

Ne n/n MCTOYHUK
CopbunoHHo-xpomaTtorpacmyeckme MeToabl  pasdeneHus, BblAeneHuss u - onpegeneHus
1. | domsmonormdeckn aktmBHbix BewectB / B.®. CenemeHeB [n gp.] — BopoHex : Usgatenbcko-
nonurpaduyeckuin LeHTp BopoHex. yH-Ta, 2013.- 72 c.
> JlabopaTtopHoe pyKOBOACTBO MO xpomMatorpadmyeckmm n cMmexHoiM metogam / O.Mukew [m
" | gp.]—M.: Mwup, 1982. —4.1. -400 c.
3 JlabopaTtopHoe pyKkOBOACTBO MO xpomMatorpadmyeckmm n cMmexHoiM metogam / O.Mukew [m
" | ap.]—M.: Mwup, 1982. —4.2. -381 c.
4 MpakTnkym no xpomatorpacdumyeckomy aHanusy / nog ped. KM. OnbwaHoson. — M. Beicwu.
" | wkona, 1970. - 312c.

17. UHchbopmMaLMOHHbIE TeXHONOrMK, UCnosib3yemMble ANA peanusaumm y4eoHomn
AUNCLUUNIUHBI, BKITHOYasa nporpaMmHoe obecrne4vyeHne u MHpopmMaLMOHHO-CrpaBoOYHble
cucTembl (NMpyu He06XO0AMMOCTH)

18. MaTepuanbHoO-TeXHUYeCKoe obecnevyeHme AUCLUNIIUHDI:

(mpu ucrionb3oeaHuu nabopamopHo20 060pydo8aHUs yKa3bieamb MOHbIU nepedYeHb, npu 6071bWOoM Konnudecmese

0bopydosaHus MOXHO 8biHecmu OaHHbIU pa3den 8 npusoxeHue K paboyeli npoepamme)

O©COoONOOOPAWN-=

. AHanuTnyeckue Becsol

. CywmnbHbIn Wwkad

. MazoBbI xpomaTorpad «Chrom-4» ¢ 4eTeKTOpoM Mo TEMONPOBOAHOCTU

. MazoBbI xpomaTorpad «Chrom-5» ¢ nnameHHO-NOHN3aALMOHHBIM OETEKTOPOM
. MazoBbI xpomaTtorpad «Kpuctann-2000M» ¢ 330, MO n TUA

. ’KngkoctHbIn xpomatorpad «AKBUNOH»

. BuopeogeHcutomeTp ¢ nporpaMmHon obpabdoTtkon xpomaTorpamm TCX

. pH-meTp-noHomep «BkcnepT-001».

. YcTaHoBKa Anst KyNTOHOMETPUYECKOIO TUTPOBaHKS.

10. CnetpogoTtomeTp CD-46.

11. doTtoanekTpokonopumeTp KOK-2

12. NK-cnektpomeTp Specord IR-75

13. UK-cnektpomeTp Bruker Vertex-70

14. OneKkTpoHHbIA Mukpockon Jeol JLV-6380

15. CkaHvpyloLwui 30HA0BbIM MUKpockon “®emTockan-001"
16. NnameHHbIn poTomeTp MAXK-1.



http://www.uni-oldenburg.de/chemie/tc2/studium-lehre/praktikum/adsorptionsanlage/
http://www.lib.vsu.ru/
http://elibrary.ru/
http://e.lanbook.com/
http://www.chemnet.ru/
http://www.chemrar.ru/

19. ®OoHA OLEHOYHbIX CPeaAcTB:

19.1. MNepeyeHb KOMNETEHLMN C YKazaHueM 3TtanoB hopMUpoBaHUs U
nfaHupyembiX pe3ysibTaToB 00y4YeHus
Kog u MnaHvpyemMble pesynbTaTbl 06y4eHns OT1ansl
cogepxaHue (nokasaTenun AOCTUXKEHWUS 3a4,aHHOMO YPOBHS dhopmMumpoBaHus oOC
KOMMeTeHLMH OCBOEHUS KOMMNETEHLNU NOCPEACTBOM KOMMeTeHUmM (cpeacTtBa
(Mnu ee vacTn) HOPMUPOBAHUSA 3HAHWIA, YMEHWIA, HABLIKOB) (pasgensl (TeMbl) OLEeHMBaHus)

OncumninmHbl Unn
mMoayna n ux

HanmMeHoBaHue)
dyHOaMeHTanbHble  XMMuyeckme | KomnosmumoHHble
MOHATUSE W MEeTOAONOrMYeckne acnekTbl | Matepuarnbi.
XUMUN CUHTETUYECKUX U KOMMO3ULMOHHBLIX | OCHOBHbIE MOHATUA U
MaTepuranos,; onpeaeneHus.
ucnonb3oBaTtbh 3HaHWA B obnacTtu | TeopeTudeckue
PyHOAMEHTANbHbLIX XUMUYECKMX MOHATMA M | OCHOBbI du3smko-
METOA0M0rMYECKNX acnekToB XUMUM | XUMUK
CUHTETUYECKNX " KOMMO3ULIMOHHbIX | KOMMO3ULNOHHBIX
MaTepuranos,; MaTepuanos.
mMeTodonormyeckummn acnektamu | MNpusutbie
XUMUN CUHTETUYECKUX U KOMMO3ULMOHHBLIX | MOBEPXHOCTHbIE
mMaTepuanoBs, ¢opmMamm ©“  MeTogamum | COEAMHEHMUs
Hay4Horo Nno3HaHus no co3aaHuio
KOMMO3UTOB U WX  UCMNONb30BaHU B
aHanuase.
dyHOoameHTanbHble  xumudeckue | Metoabl
MOHATUS W METOAONOrMYeckne acnekTbl | uccnengoBaHus

XUMUU CUHTETUYECKUX W KOMMO3ULIMOHHBIX
MaTepuanos;

ucnonb3oBaTb 3HaHWs B obnacTtu
@yH,D.aMeHTaJ'IbeIX XUMMUYECKUX MOHATUA U

METOZO0MOMMYECKNX acnekToB XUMUU
CUHTETUYECKMX n KOMMO3MLIMOHHBIX
MaTepuanos;

MeToaO0JI0r'M4YEeCKMMMN  acnekTamum
XUMUN CUHTETUYECKUX U KOMMNO3ULUNOHHbIX

COCTaBa " CTpoeHunA
NPUBUTLIX CIOEB.

mMaTepuanos, ¢opmamnm M MeTogamu
Hay4Horo Nno3HaHus no co30aHnto
KOMMO3NUTOB M WX  WCMOMb30BaHMIO B
aHanwmse.
dyHOoameHTanbHble  xumudeckue | lNpumeHeHue
MOHATUS W METOLONOTMYECKNE  acCMeKTbl | CUHTETUYECKUX U
XUMUN CUHTETUYECKMX W KOMMO3ULMOHHBIX | KOMMNO3UTHbIX
MaTepranos,; MaTepuanos.
ucnomnb3oBatb 3HaHWa B o6bnacTtn | CopbumoHHo-
dbyHAaMeHTanNbHbIX XMMUYECKMX MOHATUIA K | Xpomarorpaduyeckme
METOA0MOrM4YECKNX acrnekToB XUMUM | CBOWCTBa
CUHTETMYECKUX n KOMMO3ULIMOHHBIX | KOMMO3NLMOHHbIX
MaTep1anos,; MaTepuanos
METOLAONOMMYECKUMIN  acneKkTamm
XUMUN CUHTETUYECKMX W KOMMO3ULIMOHHBIX
mMaTepuanoB, ¢opmamMu M MeTogamMu
Hay4HOro No3HaHus no CO30aHuo
KOMMO3NTOB M WX  WCMOMb30BaHMIO B
aHanwmse.
TEOpETUYECKNE OCHOBBI MeTOAoB | KOMNO3nuMOHHbIE
NOMy4YeHUss U UCCMEAOBaHNS CUHTETMYECKUX | MaTepuarnbl.
M KOMMNO3MLMOHHBLIX MaTepPMasoB. OCHOBHbIE MOHATUS U
NPMMEHATL €CTECTBEHHOHay4YHble | onpeaeneHus.
3aKOHbl MpU  U3yYeHUU cuHTEeTUYecknx u | TeopeTnyeckue
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KOMMO3ULMOHHbIX ~ MaTepuarioB U WX | OCHOBbI duanko-
MCNomnb30BaHUM B XMMUYECKOM aHarnuse. XUMUU
HaBbIKaMW MPUMEHEHUS] OCHOBHBIX | KOMMO3ULMOHHbBIX
€CTEeCTBEHHOHAaY4YHbIX 3aKOHOB MNpu martepuarnos.
06cyXaeHUN Nony4YeHHbIX pe3ynbTaToB MpuBUTLIE
nccrnenoBaHna CUHTETUYECKUX U NOBEPXHOCTHblE
KOMMO3MLMOHHbIX Matepuanos. coefuHeHns
TeopeTnyeckme OCHOBbI MeTofoB | MeToapl
NONy4YeHnss U UCCreaoBaHUA CUHTETUYECKUX | UCCreaoBaHus

M KOMNO3UUMOHHbIX MaTepurasioB.

NPUMEeHATb eCTeCTBEeHHOHay4Hble
3aKOHbl NpU  UIYYEHUN CUHTETUYHECKUX U
KOMMNO3NLNOHHbIX MmaTtepunanos n nx
ncnosib3oBaHMn B XMMM4YeCKOM aHaJln3e.

HaBblKaMV NPUMEHEHUsS] OCHOBHBIX
€CTECTBEHHOHAYYHbIX 3aKOHOB NpK
06Cy>KOEHUW NOMYYEHHbIX pesyrbTaToB
UccrnefoBaHNs CUHTETUYECKUX U
KOMMO3ULMOHHBIX MaTepuasos.

COCTaBa " CTpOoeHund
NPUBUTLIX CITOEB.

TeopeTuMyeckne OCHOBbl MeTofoB | [NpvMeHeHne
NONMy4YeHUss U UCCNEAOBAHUSI CUHTETUYECKUX | CUHTETUYECKMX M
N KOMMO3ULMOHHBIX MaTEPUaIoB. KOMMO3UTHbIX

NPUMEHATb E€CTECTBEHHOHayuYHble | MaTepunarnos.
3aKOHbl MpPU  U3ydeHUU cuHTeTUdecknx u | CopbUMOHHO-
KOMMO3WLMOHHEIX ~ MaTepuarioB U Ux | Xpomarorpaduyeckue
MCMNONb30BaHMN B XMMUYECKOM aHanumse. CBOWCTBA

HaBblkaMW NPUMEHEHNA OCHOBHbIX | KOMMO3ULIMOHHbIX
€CTEeCTBEHHOHay4HbIX 3aKOHOB Npu maTepuanos

06cyXaeHUM NonyYeHHbIX pe3ynbTaToB
nccrenoBaHUs CUHTETUYECKUX U
KOMMO3MLMOHHbIX MaTepuarnos.

19.2 OnucaHune KpuTepueB M LWKanbl OLEHUBAHUA KOMMNETeHUUN (pe3ynbTaToB OOy4YeHuA) npu
NPOMeXyTO4YHOM aTTecTauum

[ns oueHuBaHWs pe3ynbTaToB O0Oy4YeHMs Ha 9K3aMeHe/3adeTe MCNonb3ylTCcsa creylolime
nokasatenu (3YHbl 13 19.1):
1) 3HaHMe y4yebHOro martepmana W BRageHWe MOHATUMAHBIM annapatoM CUHTETUYECKUX U
KOMMO3MLIMOHHbIX MaTepuarnoB B XMMWYECKOM aHanuse;
2) yMeHWe CcBA3bIBaTb TEOPUIO C NPAKTUKOMW;
3) ymMeHue nnncTpupoBaTtb OTBET NpuMepamu, hakTamm, 4aHHbIMU HayYHbIX UCCNeL0BaHN;
4) ymeHMe NPUMEHATb CUHTETUYECKMX U KOMMO3ULMOHHBIX MaTepuanoB B aHanv3e pasfnyHbIX
OOBEKTOB;
BNafgeHne MOHATMWHBIM annapaToM [daHHOM 00nactu Haykm (TeOpeTUYEeCKUMM OCHOBaMM
AVCUMMIUHBI), CMOCOBHOCTb MMMIOCTPUPOBATbL OTBET MpuMepamMu, gaktamu, LaHHbIMW HayYHbIX
nccrnegoBaHui, NPUMEHATb TeopeTUYECKMEe 3HAHWMA ONS PeLeHMs MPaKTMYeCKUxX 3adad aHanusa
OOBbEKTOB C WCMOMb30BAHMEM CUHTETUYECKMX W KOMMO3WUUMOHHBLIX MaTepuanoB B XMMWUYECKOM
aHanmse.

[na oueHnBaHna pe3ynbTaToB o6yqu|/|;| Ha 3a4yeTe ncnonbldyeTcqa — 3a4TeHO, HE 3a4TEHO

CooTHoLLEHMe NokasaTenen, KpMTEPUEB U LLKanbl OLEHMBaHNS pe3yNibTaToB 00yyYeHus.

YpoBeHb
cdopmumpoBaH
HOCTU
KOMMeTeHUUn

Kputepumn oueHnBaHnsa KoMneTeHLmin LLIkana oueHok
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lMonHoe  coomeemcmeue omeema  oby4yaru,e2ocsi  8CeM
rniepeyucrieHHbIM  Kpumepusm.  [IpodeMoHCmpuUpos8aHo 3HaHUe
y4ebHo20 Mamepuana u enadeHue [OHSMUUHbLIM arnapamom
CUHMEeMUYECKUX U KOMIMO3UUUOHHbLIX Mamepuasios 8 XUMU4YEeCKOM
aHasnuse; ymeHue Ces3bl8amb MEOoPUI0 C MPaKmMuKol;, yMeHue
uocmpuposames  omeem  ripumMepamu, ghakmamu, OaHHbLIMU
Hay4HbIX uccriedogaHul; yMeHUe MPUMEHSIMb CUHMemMuUYecKux U
KOMIMO3UUUOHHbLIX Mamepuasiog 8 aHasu3e pas/iu4yHbiX 06beKmos;
eriadeHue MOHAMUUHbLIM anrnapamom OaHHOU obracmu Hayku
(meopemuyeckumMu  OcHogamu  QUCYUMNUHbI),  CrnocobHOCMb
usocmpuposames  omeem  ripumMepamu, ghakmamu, OaHHbLIMU
Hay4HbIX uccredosaHul, NMPUMeHsIMb meopemuyeckue 3HaHusi Ons
peweHus  npakmu4yeckux 3ada4y aHanuza o0bbekmoe ¢
ucrosb308aHUeEM CUHMEMUYeCKUX u KOMIMO3UUUOHHbIX
Mamepuarnos 8 XUMUYEeCKOM aHasluse.

lMonHoe  coomeemcmeue omeema  oOby4yaruie2ocsi  8Cem
rnepeyucrieHHbIM  KpumepusiM.  [TpodeMOoHCcmMpupo8aHo 3HaHUE
meopemuyeckux OCHO8 cuHme3sa, u3yyeHusi ceoticms
CUHMEeMUYeCKUX U  KOMMO3UUUOHHbLIX Mamepuanos U Uux
MPUMEHeHUs1 8 XUMUYECKOM aHarnu3e, yMmeHue ebibupambs Memoob!
aHarnusa 8 coomeemcmaue ¢ riocmaesieHHol 3adaydedl.

Obyyarowutics enadeem MOHSIMUUHbBIM arinapamom,
meopemuyeckuMU  OCHO8aMU  XUMUU  cuHmemu4yebckux U
KOMIMO3UUUOHHbIX Mamepuarios), criocobeH npuMeHsimb 3HaHUs 1o
U3y4yeHUrO UX ceolicme U UCrofb308aHUsi Mamepuarnos 8
XUMUYECKOM aHarnuse.

Ea3zosnbiti 3ayem

yposeHb

Omeem Ha  KOHMPOJbHO-USMEPUMESbHbIUL ~ Mamepuars  He
coomeemcmeyem riepe4qucrieHHbiM nokazamernsam. Obyyarouwulics
OeMOHCMpupyem  OmMpbIOYHble,  (hpacMEeHMapHble  3HaHUS,
donyckaem epybble OwWUbKU MO MPUMEHEHUIO 3HaHUl, U3YYEHUIo
CUHMemuU4YeCcKUX U KOMIMO3UUUOHHbIX Mamepuasnos, doryckaem
owubKu ripu ebibope ycrosull UX UCMOMb308aHUS.

- Hezayem

19.3 TunoBble KOHTPOJSIbHblE 3adaHWUA WM MHble MaTepuarnbl, HeobxoauMble ANA OLEHKU
3HaHWW, YMEHWN, HaBbIKOB W (MNK) onbiTa A[OEATeSNIbHOCTU, XapaKTepusyllwiue 3Tanbl
¢opmupoBaHusi KOMNeTeHLUM B NpoLiecce 0OCBOEHMA obpa3oBaTeribHOM NporpaMmmsbl

19.3.1 NepeyeHb BONPOCOB K 3K3aMeHY (3a4eTy): (Hy>XHoe BblbpaTh)

Ne | MNepeyeHb BonpocoB

n/n

1. XUMUSI CUHTETUYECKMX M KOMMO3UTHbIX MaTepuanoB. Cuctematuka U AuM3aiH. YPOBHW opraHu3aumm
mMaTepumn. CamoopraHnsauusi B nomy4eHnn KOMNo3mMLMOHHbIX MaTepuarnos.

2. MpuBUTbIE NOBEPXHOCTHblIE COEAMHEHWUsi. OCHOBHblIE MOHATUA W TepMuHomnorus. [onydyexue.

Moandukaumna noBepxHOCTU.

3. TuTpuMeTpU4ECKMe METOAbI aHanM3a KOMMO3NLNOHHBIX MaTepuaros. OkucnutensHo-

BOCCTaAHOBUTENbHOE TUTPOBaHME. BontoMeTpmnyeckoe TUTPOBaHUE.

4. VMiccnegoBaHue agcopOLUMOHHbIX paBHOBECUI METOA0M ra3oBor Xpomartorpadun.

5. | OnnuncomeTpus. MeToa Nbe3oKBapLEBOro MMKpoB3BeluuBaHusi. MmmyHoceHcopbl. KpaeBble u

nopomeTpum

KOHTaKTHble yrnbl. KpuTuyeckoe MOBEPXHOCTHOE HaTsKEHME cMauvBaHus. PTyTHas nopomeTpus.
MccnegoBaHue rMapodoOHbIX MOp WUCTbIX Ten NpuY MOMOLLM BOABMUBaHWUA BOAbI: MeTOA BOASHOW

6. ALcopbuuoHHbIe MeTodbl aHanusa CTPYKTYpbl UM CBOWCTB  KOMMO3ULIMOHHBIX W CUHTETUYECKUX

MaTepuanos. MIHgekchbl rugpogobHocTn no Beritkamny

7. KonebaTtenbHasas  cnekTtpockonusa. OnekTpoHHast  cnektpockonuda.  OlP-cnektpockonuda.  AMP-

(*)OTOSJ'IeKTpOHHaFI CNEKTPOCKOMNuA.

CMNEeKTPOCKOoNnuA. MeCCGaySpOBCKaH CNEeKTPOCKOoNnuA. TepMOJ'IVIH3OBaFI CNEeKTpoMeTPUA. PeHTreHoBckas

@

MHdbpakpacHas cnekTpockonusi. CnekTpockonvsi KOMGUHALMOHHOMO paccemBaHusl.

9. CI'IeKTpOCKOFWIFI A0EPHOIro MarHUTHOro pe3oHaHca 1 3JIEKTPOHHOIO napamMarHMTHOro pe3oHaHca
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10. Macc-cneKTpomepr-leCKme MeTOodbl aHanunaa

11. | JlokanbHbI aHanNn3 n aHanus NOBEPXHOCTMU. KﬂaCCVI(bVIKaLI,VIﬂ MeTOJ0B J1I0KaJ1IbHOro aHanumaa.

12. POTOHHO-30HAOBLIE METOAbl JIOKaNbHOMO aHanuaa. I'Ipou,eccu, npoTteKkawwmne npun BO36y)Kﬂ,eHI/II/I
KBaHTaMu U3ny4vyeHusa

13. | OnekTpoHHO-30HOOBbLIE MeToAbl. Knaccudpukaumss MeTodoB MO MOBEPXHOCTHOW YyBCTBUTENBHOCTY,
NPOCTPaHCTBEHHOMY PaspeLLEHMIO.

14. ynpyrme B3aMMOAENCTBUSA OITIEKTPOHOB C BELLECTBOM. MeToabl aHanusa NoBEPXHOCTU, OCHOBaAHHbIE Ha
ynpyrunx B3aUMOAENCTBUAX Heynpyrwe B3aUMOAENCTBUSA ANMEKTPOHOB C BeLLeCTBOM. MeToabl aHanusa
NOBEPXHOCTWU, OCHOBAHHbIE Ha ynpyrux B3aUMOAENCTBUSAX.

15. | dusmnyeckme npoueccol, ucnornbdyemble B I3MA 1 PacTpoBon aneKTPOHHOW MUKPOCKOMUN.

16. MOHHO-30HA0BbIE METOALI aHaNu3a. CI'IeKTpOCKOI'IMFl pacceaHna mearneHHbIX NOHOB

17. | MNoneBble 30HOOBLIE METOAbI aHanmM3a NoBepxXHOCTU. MeToabl CcKkaHMpytoLen 30HO0BOM MUKPOCKOMUN.
MoneBas noHHas Mukpockonus u NVIM ¢ aTOMHbIM 30HOOM

18. | MeToabl nccneqoBaHWs CocTaBa M CTPOEHMST NPUBUTBLIX CROEB. XMMUYECKME MeToabl UccrneaoBaHus.
OnemMeHTHbIN aHanus.

19. MeToabl nccnegoBaHus cocTasa U CTPOEHUA NPUBUTLIX CI10€EB. CI'IeKTpaJ'IbeIe MeTodbl NCCegoBaHNA.

20. ,Elpyrme MeToAbl UCClegoBaHNA COCTaBa U CTPOEHUA NPUBUTLIX CI10EB.

21. | Agcop6umMoHHblE M XpomaTorpadunyeckue MeTodbl. MiccnefoBaHue agcopbLMOHHbBIX paBHOBECHI

22. | MeToabl NnopoMeTpun.

23. | MeToabl onpeageneHns rmapodo6HOCTA KOMMO3NUTOB

24. | NpyMmeHeHne NoBEPXHOCTHO-MOANMMLMPOBAHHLIX MaTepuanos B copbumm

25. | NpuMmeHeHne NOBEPXHOCTHO-MOAUMULMPOBAHHBLIX  MaTepuanoB B xpomartorpadpun. [asosas
Xpomarorpagusi.

26. | NpymeHeHne NOBEPXHOCTHO-MOANMULMPOBAHHBIX MaTepuanoB B xpomartorpadun. KunakocTHas
Xpomartorpadus

27. | NpumeHeHne NOBEPXHOCTHO-MOAUMULMPOBAHHBIX MaTepuanos B xpomartorpadun. XuparnbHble
HenoAaBWXHbIE hasbl.

28. | lNpomblwneHHas xpomaTorpadus.

29. | 'mbpugHble copbUNOHHO-UHCTPYMEHTAlbHbIE METOAbI aHanm3a.

30. | MpumeHeHVe NPUBUTBLIX MOBEPXHOCTHbLIX COEAMHEHMWI B CEHCOPaX.

19.3.6 Tembl pecepaToB
CnekTpanbHble MeTOAbl NCCneaoBaHNs COCTaBa U CBOMCTB KOMMO3UTHBIX MaTepuaros.
CopbunoHHbIE METOALI aHaNM3a CTPYKTYpPbl M CBOMCTB KOMMO3UTOB.
30HO0BbIE METOAbI aHanm3a CTPYKTypbl 1 MOPEOOrMn KOMMO3UTHBLIX MaTepranos.
AMP-cnekTpockonus B aHanu3e KOMMNo3uTHbIX MaTepuanoB
Cop6UuUNOHHOE KOHLIEHTPMPOBAHME HEOPraHNYECKNX MOHOB
CopbuMOHHOE  KOHUEHTpPUpOBaHME  (PU3MOMOIMYECKN  aKTUBHbIX  BELIECTB W MUCMONb30BaHue
KOHLIeHTpupoBaHusa B aHannse GAB
7. OpraHuyeckne nonmMmepHble COpOEHTDI
8. [Monumepbl ¢ MONEKyNAPHbIMK OTNeYaTkamMun B aHanuse
9. CeHcopbl Ha OCHOBE MOSIMMEPOB C MOMNEKYMNSPHBIMU OTrevYaTkaMm
10. YrnepogHble copbeHTbl B aHanu3e. HaHoTpybkn. MOHONUTHBLIE KOMOHKM.
11. Cop6eHTbl Ha OCHOBE KpEMHE3eMa B aHanmn3e HeopraHM4YeCcKMx MOHOB U MOSEKYI
12. Cop6eHTbl Ha OCHOBE KpeMHE3eMa B aHanmn3e OpraHN4ecknx BeLecTB
13. M'vbpuaHble MeTOAbl aHanuaa, BKrYarLme copoLUMOHHOE KOHLEHTPUPOBAHME BELLLECTB.
14. YnopsigoYeHHble Me30MopUCTbIE MaTepuarnsl B aHanm3e OpraHU4ecknx BeLecTB.
15. CuHTETUYECKNE M KOMMO3UTHBbIE MaTepuaribl B NPOMBbILLIIEHHON XpoMaTtorpadun.
16. MeToabl nopoMeTpun.
17. MNMprMeHeHne NOBEPXHOCTHO-MOANMULMPOBAHHBIX MaTepmnanoB B XpomaTorpaduu.
18. XupanbHble HenoaBwxHbIE dhasbl B XpomaTorpaguu.

oukrwnE

19.4. MeToanyeckme maTtepuanbl, onpegensiowme npoueaypbl OUEHMBAHUA 3HAHUW, YMEHUN,
HaBbIKOB U (UNX) oNbiTa AEATENIbHOCTU, XapaKTepuU3yHLWMX 3Tanbl popMUPOBaAHUA KOMNETEHLUN

OueHKka 3HaHWMA, YMEHUI MU HaBbIKOB, XapaKTepusyloLllas aTtanbl (POPMUPOBaHUSA KOMMETEHUUN B
pamKax U3y4yeHnsa aUCuUUninHbl OCYLLECTBAETCH B X04e TEKYLLEN N NMPOMEXYTOYHOW aTTecTauui.

Tekywlasa aTTectaums NPOBOAUTCS B COOTBETCTBUM C [lonoxeHnem O Tekyllen artrectauum
obyyatowmxca no nporpammMamMm  Bbicwero obpasoBaHuMs  BOpOHEXCKOro  rocyaapCTBEHHOro
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yHMBepcuTeTa. Tekyllas aTrectaumsa npoBoauTcs B dopme(ax) mucbMeHHbIx pabom (nabopamopHbie
pabombi)

. KpI/ITepI/lI/l OoUueHnBaHNA nNpuBeeHbl Bbllle.
npOMe)KyTO‘-IHaFl artTectaumna nposBoaAnUTCA B COOTBETCTBUUN C lNonoxeHnem o npomemyTquoPl
artrectaumnmn o6yt-|a+ou_|,v|xc;| no rnporpamMmmam BbICLLETo 06pasoBaH|/|s=|.

KOHTpOnbHO-n3mMepuTenbHble MaTepuanbl MNPOMEXYTOYHOM aTTecTaumM BKMOYalT B cebd
TeopeTuyeckne BOMPOCLI, MO3BOMSAKOLWIME  OLEHUTb  YPOBEHb  MOMYYEHHbIX  3HaHWWA  K/uUnu
npaktnyeckoe(ne) saagaHve(s), no3sonsoLiee(ne) oueHUTb cTeneHb CPOPMUPOBAHHOCTU YMEHUI U(NNN)
HaBbIKOB, U(MNK) ONbIT OEATENbHOCTH.

[Mpn oueHMBaHMKM MCMOMb3YITCA KONMMYECTBEHHbIE LUKarbl OUEHOK. KpuTepun oueHuBaHWs NpuBeaeHsbl
BblLLE.
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