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PABOYASA MPOrPAMMA YYEBHOWU OUCLIMMNITUHBI

51.B.[1B.05.02 CuHTETUYECKNE U KOMNO3UTHbIE MaTepuarnbl B XMAMUYECKOM aHanuse
Koo u HaumeHosaHue 0UCL{UI'U7UHbI 8 coomeemcmeuu c y'-Ie6HbIM rnriaHom

1. Koa u HammeHoBaHue HanpaBreHuA noaroToBku/cneumnanbHOCTH:

04.05.01 dyHOoameHTanbHag v npuknagHag Xxmmus

2. NMpodunb noarotoBku/cneymnanusaumua: PyHgameHTanbHag xumMms B NnpoeccroHansHOM
obpasoBaHuu

3. KBanudumkauma BbINyCKHUKA: cneumanuct
4. ®dopma o6y4eHuUs: oYHas

5. Kacdbegpa, oTBevarowan 3a peanmsaumio gucumnnuibl: Kadeapa aHanMTn4eckom XmumMmmm

6. CoctaButenu nporpammbl: __KapnoB Cepren ViBaHOBWY, A.X.H., AOLIEHT

(OUO, yyeHas cmeneHb, y4eHoe 38aHue)

7. PekomeHpgoBaHa: HMC xumudeckoro dakynbteta 19.04.2022, npotokon Ne3
(HaumeHosaHue pekomeHOyouwel cmpykmypbl, dama, HOMep rpPOMOoKoa,

ommMemKu 0 MpodreHUU 8HOCSIMCST 8PYYHYIO)

8. YueOHbIN ropn: 2026 / 2027 CemecTtp(bl): __ 9

9.llenu n 3apgaum y4eOGHOW ANCLUUNIIUHbI
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Llensimu oceoeHusi yuebHoU OucyurniuHbl 615K MmMCs:
- paTtb npencrtaeslieHNMe O CUHTEe3e KOMMO3UTHbIX MaTepuarnos, MeTodax WU3yYeHUd CBOWCTB U UX
NPUMEHEHNI0 B XMMNYECKOM aHalnae,
- noTeHuunarnbHbIX BO3SMOXHOCTAX MeXOUNCLUUMIMMHapPHOIro NCnofib3oBaHUA 3a cHeT I'IOJ'II/IbeHKLI,I/IOHaJ‘IbHOCTI/I
KOMMO3UNTOB.
3adayu y4ebHoU OuCyUMNUHbI:
- pacCMOTpeTb OCHOBHbIE MPUHLUMNbI COBPEMEHHbIX (*)VISVI‘-IeCKVIX n dI)I/I3I/IKO-XI/IMI/|LIeCKI/IX MeToaoB aHalnuaia,
ncnonb3dyemMblX ONA U3yHeHua 1 perynnpoBaHuA CBOWCTB KOMMO3UTHBLIX maTtepuanos, ”n OCOBEHHOCTAX UX
npuMeHeHuda B aHanunse ana nccnegoBaHna pasiimyHbIX TUMOB HAHOCTPYKTYP;
- paTtb npeacraeneHna O MeTodax, WMelLWnx Haunbornee LLIMPOKYHO obnacTb npuMeHeHnda, — OT
HeopraHn4eckmnx o0 NofiMMepHbIX U O1OCOBMECTUMBIX HaHOMaTepunarnos;
- paccMoTpeTb MNnpuUMEeHeHne MeToaoB aHanu3a OnAaA U3y4vYeHua CTPYKTypbl U CBOWCTB q)yHKLLI/IOHaJ'IbeIX
HaHOMaTepunanos;
- Ha OCHOBaHUM NONYy4YEeHHbIX TeopeTU4eCKnx 3HaHUN O MeTogax XMMUYEeCKOro aHanmsa CTyaeHTbl OOJTKHbI
MMETb npeacTtaBneHna o npuHumnax Bbl60pa mMmaTtepuanos And ocCyuwecTBlleHUda aHanm3a B COOTBEeTCTBUU C
nocTaBiEHHOMN nepea HuUMuU npo6neM0171, pa3pa60TaTb CXeMy aHanusa, npakth4eckm npoBectn ero u
MHTEepnpeTnpoBaTb NOoNy4YeHHble pe3ynbTaTbl.

10. Mecto y4yebHOM AaucuunnuHbl B cTpyktype OOIl: YacTtb, cdopmupyemas yyacTHVMKamu
obpasoBaTenbHbIX OTHOLWEHU (BapuaTueHas) 6noka b1
Yacmb, hopmupyemasi yd4acmHukamu obpaszosamersibHbix omHoweHul (8apuamueHasi) 6roka b1,

B pesynibTate O0CBOEHUA AOUNCUUMIINHBbI CTYOEHTbl AOOJDKHbl Bllad€Tb OCHOBHbIMU NMOHATUAMMU
XUMUN CUHTETUHECKNX N KOMIMO3UTHbIX MaTepunanoB, 3HaHNAMUN TEOpPEeTUYECKMUX OCHOB CUHTE3Aa,
Nn3y4vyeHund CBOWCTB CUMHTETUYECKNX N KOMMO3UTHbIX mMaTtepumanos, X NnpUuMeHEHNA B XMMNYECKOM
aHanumse.

[aHHas gncumnnunHa aBnaeTcs NpeaLwecTByoLWEen BbiMyCKHOW KBanMdukalmMoHHon paboTe.

11. MnaHupyemblie pe3ynbTaTtbl 00y4YeHUsA Mo AucuunnuHe/Mmoaynio (3HaHUA, YMEHUS,
HaBbIKN), COOTHECEHHbIe C MMIaHUupyeMbIMN pe3yribTaTaMu OCBOEHUs1 obpasoBaTesibHOU
nporpaMmmbl (KOMNeTeHLMAMU) U MHOAUKATOPaMU UX AOCTUXKEHUSA:

Kog HasBaHune Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMEeTeHLMH
K - | Cnocoben na ocnose | 1IK - 3.1; | Cucrematnsmpyet YmeTb:  cuctematusmpoBaTb  MHpopmMauuio,
3 KPUMU4ECK020 WHpopmauuio, nonyyeHHyto B xoge HWP wn HANOKP,
ananuza Mofny4YeHHy0 B Xofde | aHanuM3npoBaTb €e W CconocTtaensATb C
pesynomamos HUP u HUP wn HWOKP, | nutepatypHbiMn OaHHbIMU; ncnonb3osaTb
HUOKP oyenusamo aHanusnpyet ee WU | 3HaHuA B obnactu dyHOaMeHTanbHbIX
nepcnekmuesl ux conocraenset C | XMMUYECKNX MOHATUA KN METOOOSNOMMYECKMX
NPAKMUYECKO20 nuTepaTypHbIMK acnekTos XUMUK CUHTETUYECKMX "
npUMeHeHUs. u OaHHbIMK KOMMO3WLMOHHBIX MaTepraros.
NPOOOTIHCEeHUS IIK - 3.2 | Onpegenset Bnagetb: MEeTOoO0STIOrMYECKUMU acnektamm
pabom 6 obaacmu BO3MOXHbIE XUMUN  CUHTETMYECKUX W KOMMO3ULMOHHBIX
AHATUMUYECKOT, HanpaBneHus MaTepuanos, opMaMv U MeTogamMum Hay4yHOro
Qusuueckoii passutua paboT u | MO3HAHMA NO CO3OaHWI  KOMMO3UTOB U UX
Heop2anu4ecKot, NnepcrneKkTmBbI MCMNOMb30BaHMIO B aHanmae.
opaanuyeckoil u NPakTN4YeCcKoro 3HaTb: byHOaMeHTanbHbIe XMMUYECKME MOHATUS
NOMUMEPHOU XUMUU NPYMEHEHNs " MeTOL0ormM4eckmnx acnekToB XUMUn
NOMy4YeHHbIX CYHTETMYECKUX M KOMMO3NLMOHHBIX MaTepraros.
pesynbTaToB

12. O6bemM AMCUMNIIMHBLI B 3a4eTHbIX eauMHuLUax/yac.(s coomeemcmeuu ¢ y4ebHbIM MnaHoM) —
3/108.
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Popma NpoMeXyTOHYHOMN aTTecTauuu (zavem/sk3ameH) 3a4e€T C OLLEHKOMN.

13. Buabl yue6HOM paboThbI

13. TpyAoeMKOCTb Mo BMAam y4e6Homn paboTbl

TpyaoemMKoCTb
Bug y4ebHom paboThbl Bcero Mo cemecTpam
Ne cemecTpa 9
AyaUTOpHbIE 3aHATUSA 88 88
nekyum 44 44
B TOM yucne: npakTu4yeckme 0 0
nabopaTtopHkle 44 44
CamocrosiTensHas paborta 20 20
B TOM YuCrle: KypcoBasi paboTta (MpoekT) 0 0
dopma npoMexXyTodHOM aTTecTauum 0 0
(3a0 — wyac.)
WTtoro: 108 108

13.1. ConepxaHne AUCLUMNIUHLI

n/n

HanmeHoBaHue pa3gena
OVCLMMITHBI

CopepxaHue pasgena gucUunmunHb

Peanusauyus
pasgena
OVCLMNITUHBI
C MOMOLLIbIO
OHNaWnH-
Kypca,
JYMK

1. Nekuun

11

KoMno3numnoHHble MaTepuansl.
OcHoBHble NOHATKSA n
onpegeneHus. TeopeTnyeckune
OCHOBbI P U3NKO-XUMUN
KOMMO3ULIMOHHbIX
MaTepuarnos. MpuBnTbIE
NMOBEPXHOCTHbIE COEAUHEHNS

KomnosunumoHHble matepuanbl. OCHOBHbIE MOHSATUS
n onpegeneHnsi. TeopeTuyeckme ocHoBbl OU3UKO-
XUMUM KOMMO3ULMOHHBIX MaTepUarnos.

XvMnsi noBepxHOCTU. [1puBUTbIE MOBEPXHOCTHbIE
coeavHeHMs.

1.2

MeToabl nccnepoBaHus
COCTaBa M CTPOEHUS! MPUBUTbIX
CInoeB.

MeTtogbl wuccnegoBaHWs cocTaBa W CTPOEHWS
NPUBUTBIX Croes. Xummdeckue MeToabl
nccrnegoBaHus. OnemMeHTHbIN aHanms.
TutpumeTpuyeckme  metogbl.  OKMCAUTENBHO-
BOCCTaHOBMUTENbHOE TUTPOBaHMe.
BontomeTpuyeckoe TUTpOBaHMe.
CnekTparnbHble MeToabl
KonebaTtenbHasi cnekTpockonusi.  QreKTpoHHas
CneKTpocKonus. OlP-cnekTpockonus. AMP-
cnekTpockonusa. MeccbayapoBckasi CeKTpOCKONUS.
TepmonuH3oBasa cnekTpomeTpusi. PeHTreHoBcKkas
POTO3MNEKTPOHHAST CMIEKTPOCKOMNMUS.
AQcopOUMOHHbIE N XpomaTorpadgmyeckne meToapl.
MccnegoBaHne agcopOUMOHHBIX paBHOBECUMN B
CTaTNYECKMX YCINOBUSIX. Wccneposanne
aacopbUNOHHBIX paBHOBECUMIA METOAOM ra30BOM
xpomatorpacdun. WHagekcbl rmapodobHocTn no
Bentkamny.

Opyrme meTogbl MCCNeqoBaHUA  CTPYKTYPbl U
CBOWVICT KOMMO3ULIMOHHBIX MaTepuanos.
annuncomeTpus. MeToq Nbe30KBapLEBOro
mMukpoB3BewmnBaHus  (MKM).  iIMmyHoceHcopbl.
KpaeBble W1 KOHTakTHble ymbl. Kputndeckoe

ncenenoBaHuA.
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NMOBEPXHOCTHOE HaTsXKeHue cMmaduBaHus. PTyTHas
nopomeTpus. MccnegosaHue rmapodobHbIX Mop
MCTbIX Ten npv MOMOLUM BOABNUBAHUA BOAbI:
MeTOo BOASHOW NOPOMETPUM.

13

MpyMeHeHne CMHTETUYECKNX U
KOMMO3UTHbIX MaTepuanos
Cop6umnoHHo-
XpomaTorpaguyeckme
CBOMNCTBA KOMMO3ULMOHHBIX
MaTepuranos.

lMpumeHeHne noBEPXHOCTHO-MOANMULNPOBAHHbBIX
maTepuanos. [NpumeHeHne B copbumun. Copbumns 13
Bo3gyxa. Copbums n3 sogbl. Copbumsa 13 gpyrux
cpeg. MpumeHeHne NoBEepPXHOCTHO-
MOAMPULMPOBaAHHBLIX marepuanos B
XpomaTorpagum. "a3oBas XpomaTtorpadgusi.
BbicokoadhpekTmBHas XNOKOCTHas
xpomaTtorpadus (BOXKX). CopbeHTbl ¢ npuBUTBHIMU
G YHKLMOHANbHBbIMMW rpynnamu. NoHHas
XpomaTtorpacdusi. BbicokoadhdhekTnBHan
KomnnekcoobpasoBaTenbHas XpomaTtorpadus
WOHOB MeTansoB. Xpomarorpadgpusa Grnononnvepos.
XvpanbHble HenoaBwXHble dasbl. XupanbHble
dasbl anga nuraHgooOMeHHoW Xpomatorpadun.
XvpanbHble ¢asbl C NPUBUTBLIMU KpayH admpamm n
LMKNogekCTpuHamu. XvparnbHble dasbl c
npuBuTbIMKM  Genkamu.  XupanbHble dasbl  C
NPUBUTBIMU  U3OCTPYKTYPHBIMW  MONMMEpPaMMU.
MpombiwneHHas XpomaTtorpadusi. Mytn
COBEPLLEHCTBOBAHWS obpaLleHHo-ha3oBbIX
copbeHTOB A5t TexHonormdecknx uenen. MNpumepsbl
npoMblIlWieHHoON  xpomatorpacpum Ha XMK B
OTEeYEeCTBEHHOM U 3apyDexxHOW NpakTuke.
MbpuagHble COPBUNOHHO-MHCTPYMEHTAsTbHbIE
MeToabl aHanuia. CopOuMoHHO-CneKTpanbHbIf
meton. CopOUMOHHO-NMIOMUHECLEHTHBIA  METOA.
Copbumsa  NIOMUHECLMPYIOLWMX  KOMMIIEKCOB  Ha
NMOBEPXHOCTN. Copbuus " obpasoBaHue
KOMMMEKCOB  HEMOCPEACTBEHHO C  MPUBUTHLIM
nuraHgom. CnekTpockonus andysHoro
OTpaXKeHusl. CopBUNOHHO-GITYOPECLEHTHBIV
MeToa. doToakycTuyeckas CMEKTPOCKONUS.
CnekTpodoTomMepusi CycneH3um copOeHTOoB.
lMpumeHeHne NPUBUTBIX NMOBEPXHOCTHbIX
COeVHEHMN B CeHcopax. Tunbl CEHCOPOB U WX
Knaccudpvkaumsa. SnekTpoXxMMUYECKUE CEHCOPBI.

2. JTabopamopHbie pabomai

2.1

KoMno3nuymnoHHble mMaTtepuarnbl.
OCHOBHbIE MOHATUA U

NHcTpykTax no TexHuKe 6e3onacHocTH.
TemnnaTtHbIN CUHTE3 KpEMHE3EMA




onpeaeneHna. TeopeTquCKMe
OCHOBbI (*)VI3VIKO-XVIMVIVI
KOMMNO3NLUUNOHHbIX MaTepunariosB.
anIBl/ITbIe NOBEPXHOCTHbIE
coegnHeHunA

2.2 KomnosunumnoHHble MaTepuansl. | Mogudumkaumst KpeMHe3ema opraHocuIiaHamu.
OCHOBHbIE MOHATUA U
onpegeneHus. TeopeTndeckue
OCHOBbI (PM3NKO-XUMUN
KOMMO3ULIMOHHbIX
MaTepuanos. [puBuTLie
NOBEPXHOCTHbIE COEAMHEHMS

2.3 MeTonbl nccnenoBaHus MK-cnekTpockonnyeckoe nccrnegoBaHue CTpyKTypbl
COCTaBa M CTPOEHUS CYHTETMYECKNX MaTepuarnoB 1 KpeMHE3EMOB
NPUBUTLIX CIOEB.

2.4 MeToabl nccnenosaHus UK-cnekTpockonuyeckoe nuccnegosaHue
COCTaBa M CTPOEHUS rmgpartauum matepuanos
NPUBUTLIX CIOEB.

2.5 MeTogb! nccnegosaHus N3yyeHne mopdonornn copbeHToB 1 3neMeHTHbIN
cocTaBa U CTPOeHns aHanu3 metogom PAOM n 33MA
NPUBUTBIX CIOEB.

2.6 MeToabl nccnepoBaHus OneMeHTHbIN aHanu3 Mo [aHHbIM PEHTreHOBCKOM
COCTaBa M CTPOEHUS CMeKTpocKonuu
NPUBUTBIX CIOEB.

2.7 MeTogb! nccnegosaHus TepmorpaBumeTpyss B aHanuse CTPYKTypbl W
cocTaBa 1 CTPOEHUs! TEPMOCTabUNBbHOCTM KOMMNO3NTOB
NPUBMUTLIX CIOEB.

2.8 MeToabl nccnepoBaHus [MoBepxXHOCTHbIE 7] ob6beMHble cBoOWNCTBa
cocTaBa 1 CTPOEHUs afgcopbeHTOB MO AaHHbIM  HM3KO-TemnepaTypHoOu
NPUBMUTLIX CIOEB. agcopbuun/gecopbumm asota. WN3otepmbl B3IT.

Pacyer ygenbHOM  nnowaguM  MOBEPXHOCTH,
avameTpa n obbema nop.

2.9 MeToabl nccnepoBaHus Mcnonb3oBaHne on-line yctaHOBKM Onsi U3yyeHusi
cocTaBa U CTPOEHUsI agcopbumnoHHbIx cBoncTB INGA
NPUBMUTLIX CIOEB.

2.10 MpumeHeHne cnHTeTndeckux n | CopbumoHHble CBOWCTBA KpeMHe3eMoB "
KOMMO3UTHbIX MaTepuanos CUHTETUYECKMX NOSNIMMEPHBIX MaTepuanos
Cop6unoHHo-

XpomaTtorpacuyeckmne
CBOWNCTBA KOMMO3MLMOHHBLIX
MaTepuanos.

211 MpumeHeHne cnHTeTnYeckux N | JuHamuka copbuumn >XMpPopacTBOPUMbIX BELLECTB
KOMMO3UTHbIX MaTtepuanos CO CNEKTPOPOTOMETPUHECKUM KOHTPOJSIEM.
Cop6unoHHo-

XpomaTtorpacuyeckmne
CBOWCTBA KOMMO3MLMOHHBIX
MaTepuanos.
2.12 MpuMeHeHne cnHTeTUYeCKUX N | [MHamMmKa copbuumn XXUpopacTBOPMMbIX BELLECTB C

KOMMO3UTHbIX MaTepuarnos
Cop6umnoHHo-
XpomaTtorpacuyeckmne
CBOWCTBA KOMMO3ULMOHHbIX
MaTepuanos.

rasoxpomaTorpacuyeckmm KOHTPOMEM.
KoHueHTpupoBaHue docdhonnnnaos Ha
KpeMHe3emax.

13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN




Buabl 3aHsTUIA (4acoB)

Ne HanmeHoBaHue Tembl

CamocTosaTenbHas
n/n (pasgena) gucumnnuHbl Jlekumn | MNpaktnyeckne | JlabopaTtopHbie

pabora Bcero

KoMnosuuuoHHele Matepuansbl. | 8 0 8 4 20
OcCHOBHbIE NOHATUA n
onpeneneHus. TeopeTnyeckue
1. | OCHOBbI PU3NKO-XMMUMN
KOMMO3ULIMOHHBIX MaTepuarnos.
MpuButblie NOBEPXHOCTHbIE
coeanHeHus

MeTtoabl nccneposaHusa | 20 0 20 8 48
2. | cocTama " CTpOEeHuUst
NPUBUTLIX CMOEB.

MpumeHeHne cuHTeTUYeckux K | 16 0 16 8 40
KOMMO3UTHBbIX mMaTepuanos
3. CopbLmoHHO-

Xpomatorpauyeckne cBonCTBa
KOMMO3WLIMOHHBIX MaTepuarnos

WNToro: 44 0 44 20 108

14. MeToaun4ecKkue yKkasaHusi A4ns 06y4aroLWmnXcs No 0CBOEHUIO AUCLUMIINHDI

pabota C KOHCMEeKTaMu INeKuMin, Mpe3eHTaUMOHHBIM  MaTepuanoM, WHTEpHeT-pecypcamu, BbIMOMHEHNE
nabopaTtopHbIX paboT.

15. lMepeyeHb OCHOBHOM WU [AOMOJIHUTENIbLHOW nNUTEpaTypbl, PeCypCoOB WHTEpPHET,

Heob6XoaUMbIX ANIA OCBOEHUA AUCLMUNIIUHbBI (Crucok numepamypbl 0hOPMIISIEMCS 8 COOMeemcmeauu

¢ mpebosaHusmu OCT u ucrionb3yemcs obuwiasi ckeosHasi Hymepauus Orisi ecex U008 UCMOYHUKOS)

a) OCHOBHas nuTeparypa:

Ne n/n McToYHMK

1 KpuctuaH I'. AHanuTtnyeckas xumms : B 2 Tomax. / . KpuctuaH ; nep. ¢ anrn. — M. : BUHOM.
) Jlabopatopusa 3HaHun, 2009. T.1. — 623 c.

2 Kpuctnan I'. AHanuTtnyeckasa xmmuns : B 2 Tomax. / I'. KpuctmnaH ; nep. ¢ avrn. — M. : BUHOM.
) Jlabopatopusa 3HaHun, 2009. T.2. — 504 c.

laseHayp E.I Metoabl uccnepoBaHus MmartepuanoB : YyebHoe nocobue [OneKkTpoHHbIN

3 pecypc]//KemepoBo : KemepoBckuin rocynapctBeHHbin yHuBepceuteT, 2013. - 336 c. // Pexum
) poctyna: «YHuBepcuteTckasa bubnuoteka online» : anekTpoHHo-6MGnmnoTevHasi cuctema. —

URL : http://biblioclub.ru/index.php?page=book&id=232447

0) pononHuTenbHas nuTeparypa:

Ne n/n McTOYHMK
3onotos HO.A. CopOumoOHHOE KOHLIEHTPUPOBaAHNE MUKPOKOMIMOHEHTOB M3 PacTBOPOB.
4. MpumeHeHne B HeopraHnyeckom aHanmse / KO.A. 3onotos, I'.W. Unaun, C.I'. OmuTtpuenko, E.N.

MopocaHoBa . — Mocksa : Hayka, 2007. — 320 c.

5 AHanuTtnyeckasa xmmus. Npobnembl n noaxogbl: B 2 1. MNep. ¢ anrn.. / MNMoa pea. P. KenbHepa,
XK.-M. Mepme, M. Otto 1 gp. M. : Mup: OO0 «M3g-80 ACT», 2004. T. 1. 608 c.

6 AHanuTtnyeckasa xmmus. Npobnembl n noaxogbl: B 2 1. MNep. ¢ anrn.. / MNMoa pea. P. KenbHepa,
K.-M. Mepme, M. Otto 1 gp. M. : Mup: OO0 «M3g-80 ACT», 2004. T. 2. 728 c.

7. Modern analytical chemistry / D. Harvey. — 2000. 798 p.

8

9

MeTtoabl aHanu3a nosepxHocTw/ Moa pen A.3aHagepHsbl. M.: Mup, 1979, 582c.
Byaopad 0., Oenyap T. CoBpeMeHHble MeToabl MccnegoBaHus nosepxHoctu. M.: Mup, 1989,

568c.
10. ®enagmad J1., Manep . OcHoBbI aHanu3a NOBEPXHOCTU U TOHKMX nreHok. M.: Mup, 1989, 342c.
lFoynacrenH Ox., Hetobepn O. U gp. PactpoBas aneKkTpoHHash MUKPOCKOMUS U PEHTIEHOBCKUN
11. .
MukpoaHanus. T.1,2, M: Mup, 1984
12 Hedepnor B.W., YepennH B.T. dusmyeckne MetToabl UCCrieqoBaHUSA NOBEPXHOCTM TBEPAbIX Ten.
) M.: Hayka, 1983, 296c.
13 AHanu3 noBepxXHOCTU METodaMM OXe- U PEHTreHOBCKOM (hOTOSMEKTPOHHOW crneKTpockonun /

Mopa pen. 0. Bpurrca, M.IM. Cuxa .— M. : Mup, 1987 .— 600c.
14. CopbunoHHo-xpomaTtorpacmyeckme MeToabl  pasdeneHus, BblAeneHus W onpeneneHus
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dusmonornyeckn aktmeHbix BellecTB / B.®. CenemeHeB [ gp.] — BopoHex : UN3partenbcko-
nonurpacgpuyeckuin LeHTp BopoHex. yH-Ta, 2013.- 72 c.
MoandurumnpoBaHHble KpEMHe3eMbl B copOumu, katanuse u xpomatorpadum / [I.B. JIucuykuH,

15. I.B. KyapsiBues, A.A. CepgaH un gp.] ; Mog pega. I'.B. JlucnykmHa .— M. : Xumus, 1985 .— 246
XUMUS MPUBUTBIX MOBEPXHOCTHBIX COeAMHEHMI ;| Y4ebHoe nocobure ans crtyd. By3oB, 00y4. no
cneumansHoctn 011000- Xumus, crneumanuampyownxca B obrnactm XMmum MOBEPXHOCTU MO

16 cneunanmsaumam: 011001- Axanut. xumuma, 011014- Konnowa. xumwusi, 011019- Xumwus

’ TBepgoro tena, 011029- Xum. matepuanoseaerue / I.B. JlucuukuH, A.1O. ®agees, A.A. CepaaH
n ap. ; MNog pen. I.B. JlucndkmHa .— M. : ®USMATIINT, 2003 .— 589,[3] c. : wn., Tabn. —
Mpeam. ykas.: c. 565-589 .— ISBN 5-9221-0342-3.
B) MHPOPMAaLIMOHHLIE 3NTEKTPOHHO-00pa3oBaTeNbHbIE PECYPCHI:

Ne n/n MICTOYHUK

17. http://www.uni-oldenburg.de/chemie/tc2/studium-lehre/praktikum/adsorptionsanlage/

18. www.lib.vsu.ru — 3HB BI'Y

19. AHanuTtudeckas xumus B Poccum - http://www.rusanalytchem.org/default.aspx

20. Poccutickuli xumuko-aHanumu4deckud nopmar - http://www.anchem.ru/

21. Calim 0ns xpomamoepaghucmos - http:/iwww.chromatograf29.ru/

22. Cmamucmuka e aHanumudeckoul xumuu - http://chemstat.com.ru/

23. Cmo nem xpomamoepacgpuu - http://bio.fizteh.ru/student/biotech/2006/hromatografiya.html

24, Teopus u npakmuka xpomamozpacbuu - http://www.chromatogramma.ru/

25. Xumuk. Calim o xumuu. - http://www.xumuk.ru

26 O6u¢exymuqecr<ue -

) http://elibrary.ru

27. http://e.lanbook.com

28. http://chemnet.ru

29. http://chemrar.ru

30 ObpaszosamernbHbil nopmai "OnekmpoHHbIt yHugepcumem BIY"https:/ledu.vsu.ru/

https://edu.vsu.ru/course/view.php?id=3848

* BHauane ykasbiBaloTca OBC, ¢ koTOopbiMM uMMeTCa fgoroBopa Yy BIY, 3aTem OTKpbITble 3SMEKTPOHHO-
obpasoBarenbHble pecypchbl

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obGecne4vyeHUs ANA CaMOCTOATEeNIbHOM paboTbl
(y4ebHo-memodudeckue pekomeHOAauyuu, rocobusi, 3adayHUKU, MemoOUYEeCKUEe yKa3aHusi O BbIMOSTHEHUI
rnpakmu4eckux (KOHMpPosibHbIX) pabom u dp.)

Ne n/n McTOYHUK
CopbunoHHo-xpoMmaTtorpacuyeckme MeToabl  pasdeneHus, BblOeneHuss u - onpegeneHus
1. | domsmonormdeckn aktuBHbix BewectB / B.®. CenemeHeB [n gp.] — BopoHex : Usgartenbcko-

nonurpadunyeckun LeHTp BopoHex. yH-Ta, 2013.- 72 c.
JlabopaTtopHoe pyKOBOACTBO MO XpomMatorpaduyeckum n cMmexHbiM metogam / O.Mukew [n

2| ip] =M. : Mup, 1982. — U.1. -400 c.

3 JlabopaTtopHoe pyKOBOACTBO MO Xxpomartorpadmyeckum m cMmexHbiM metogam / O.Mukew [m
" | ap.]— M. : Mup, 1982. —4.2. -381 c.

4 MpakTukym no xpomaTtorpacudeckomy aHanudy / nog peg. KM. OnbwaHoBon. — M. Bbicw.

wkona, 1970. - 312 c.

17. OOpasoBaTenbHble TEeXHOJNIOrMU, WUCNOSib3yeMble MNpu peanu3auum y4ebHOM
OUCUMNNNHBI, BKNOYaA [OUCTaHUMOHHbIe obOpa3oBaTenbHble TexHonorun (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpu peanusaumm y4eOHOM OUCLMNINHBI UCMONb3YTCS 3NIEMEHTbI 3NIEKTPOHHOrO 0byYeHus
(30) n guctaHumoHHble obpasoBaTenbHble TexHonormm (JOT) B yacTn 0CBOEHNSA NEKLUNOHHOMO
mMaTepuana, npoBeAEeHMs TeKylleh W MNPOMEXYTOYHOW aTTecTauuu, MPOBEAEHUSA YacTu
nabopaTtopHbix paboT Uu camocToATENbHOM paboTbl obyyarwmxcsa no  AUCUMMIMHE,
nosponsowme obecneunmBatb  OMOCpefOBaHHOE  B3auMogenctene (Ha  PacCTOsIHUW)
npenogasatenen M oby4varwmxcs, BKOYAA WMHCTPYMEHTbI 3NIEKTPOHHON MHMOPMALMOHHO-
obpasoBatenbHon cpeabl BIY «BOnektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),



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/
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nposegeHve BebGWHAPOB, BMOEOKOH(EPEHUMNA, B3aUMOAENCTBME B COLICETSAX, MOCPEACTBOM
3rIEKTPOHHOM MOYTbI, MecceHKepoB. [ANns OCBOEHUS AUCUMMINHBI PEKOMEHAYEeTCH CnUCOoK
nuTepatypbl U pecypcbl A8 3NeKTpoHHoro oby4veHus (30) (n. 15).

Mpn peanusaumm ANCUMMNMHBLI MPUMEHSIIOTCA OAUCTaHLUMOHHbLIE 0Opa3oBaTesibHble TEXHOMOMMM B YacTu
camocTosiTeNnbHOM paboTbl Mo ee pasgeny «MeToabl UccrnegoBaHUS cocTaBa M CTPOEHUS MPUBUTBLIX
cnoeBy. lNMporpamma npegnonaraeT BbiNONHEHWE NnabopaTopHon paboThl HAa YCTaHOBKE, MNO3BONAOLLEN
JNCTaHLUMOHHO nayyaTb aacopOLMOHHbIE CcBOMCTBa no agpecy http://www.uni-
oldenburg.de/chemie/tc2/studium-lehre/praktikum/adsorptionsanlage/

18. MaTtepuanbHoO-TeXHU4YeCcKoe obecrneyeHme AUCLUUNIIUHDI:

(Mpu ucronb3o8aHuUU 1abopamopHo20 0bopy0o8aHUS yKa3bigamp MO/HbILU NepeyeHs, npu 6obwWoM Konuyecmese
0bopydosaHus MOXHO 8biHecmu OaHHbIl pa3dern 8 rnpuroxeHue K paboyel npoepamme)

. AHanuTnyeckne Bechbl

. CywmnbHbIn WwWkad

. MazoBbIN xpomaTorpad «Chrom-4» ¢ 4eTEKTOPOM MO TENMONPOBOAHOCTU
. CkaHupyoLwwmin 3o0HA0BbIN MUKpockon “®emTockaH-001"

. MasoBbI xpomaTorpad «Kpuctann-2000M» ¢ 334, MO v TUA

. KngkocTtHbI xpomaTorpad «Shimadzu LC-20» co cnekTpodoToMeTpUYeCKUM AETEKTOPOM
. BupeogeHcutomeTp ¢ nporpaMmmHon obpaboTtkon xpomaTtorpamm TCX

. pH-meTp-noHomep «3kcnepT-001».

. CnetpodpotomeTp «Shimadzu UV-1800».

10. doToanekTpokonopumeTp KPK-2

11. UK-cnektpomeTp Bruker Vertex-70

12. OneKkTpoHHbIA Mukpockon Jeol JLV-6380

O©COoONOOOUAWN-

19. OueHo4HbIe cpeacTBa ANA NPoBeAEHUA TeKyLen U NPOMEXYTOYHOW aTTecTauumn

Mo peweHno kadeapbl OUEHKM 3a 3K3ameH/3avyeT MoryT ObiTb BbICTaBneHbl MO
pesynbTatam TeKylen arttectaumm oly4arouerocss B CeMecTpe, HO He paHee, 4YeM Ha
3aKYNTENBHOM 3aHATUK. Mpy Hecornacum CTyaeHTa C OLEHKOW NocnefHui BnpaBe caaBaTb
3K3aMeH/3a4eT Ha 00X OCHOBaHUSIX.

MopsifoK OLeHKM OCBOEHMS 0DyvaroLWwmnmmncst y4ebHoOro MaTepuana onpeaensieTcs
coaepkaHneM crneayoLwmnx pasgenoB AUCUUNIUHBIL

UHankaTop(bl)
OOCTMXKEHUS] OueHouHble cpeacTea
KOMNETEHLMK

Ne HaumeHoBaHune
n/n pasgena gucumnivHbl
(moayns)
KomMnosnumoHHble
mMaTtepuanbl. OCHOBHble
NOHATUSA "
onpegeneHus.
TeopeTnyeckne OCHOBBI MK-3
P U3UKO-XMMUN
KOMMO3UNLIMOHHbIX
maTtepuanos. [puBuTble
NMOBEPXHOCTHbIE
COeaMHeHs
MeToabl nccnegoBaHus
2. | cocTtaBa W CTpOeHus MK-3
NPVBUTLIX CIIOEB.
NpumeHeHne
CUHTETUYECKUX U
KOMMO3UTHbIX
3. | marepmanos MK-3
Cop6umnoHHo-
Xpomartorpagudeckune
CBOMCTBA

KomneteH
uusi(n)

MK-3.1,
MK-3.2 Pegpepam

MK-3.1,

MK-3.2 Pecpepam

MK-3.1,

MK-3.2 Peqpepam



http://www.uni-oldenburg.de/chemie/tc2/studium-lehre/praktikum/adsorptionsanlage/
http://www.uni-oldenburg.de/chemie/tc2/studium-lehre/praktikum/adsorptionsanlage/
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Ne HaumeHoBaHune KomneTeH NHaukatop(bl) o
n/n pasgena gucumniuHbl (1) OOCTMXKEHUS LLleHOYHble cpeacTBa
(moayns) KoMneTeHunm
KOMMO3ULIMOHHbIX
MaTepuanos.

MpoMexyTo4Has aTTecTaums
dopma KOHTpons - 3a4eT

lMepeyeHb s8orpocos
lNpakmuyeckoe 3adaHue

XNMUS  CUHTETUYECKMX U KOMMO3UTHbIX
maTtepuanos. Cuctematnka wn [gusaniH.
ypOBHI/I opraHmsauum maTtepun.
CaMOOpFaHI/I3aL|,I/IF| B nonyvyeHnun
KOMMO3ULMOHHbLIX MaTepunarnos.

[MpuBMTBHIE NOBEPXHOCTHbIE COEANHEHWS.
OCHOBHblE MOHATUA U TEPMUHONOIUS.
MonyyeHve. Moandukaumns NOBEPXHOCTU.

TuTpyMeTpuyeckme MeToabl aHanusa
KOMMO3ULIMOHHbIX MaTepuarnos.
OKMCNUTENbHO-BOCCTAaHOBUTENBHOE
TuTpoBaHue. BontomeTpuyeckoe
TUTPOBAHME.

WccnepnoBaHue afacopbUNOHHBIX
paBHOBECUI MEeTo40M rasoBoWn
xpomarorpadum.

AnnuncomeTpus. MeTon Nbe3oKBapLIEBOrO
MWKPOB3BELLUNBaHUA. MmmyHoceHcopbl.
KpaeBble n KOHTaKTHbIE yrnbl.
KpuTuyeckoe noBEepXHOCTHOE HaTsiKeHue
CMayvMBaHUS. PTyTHas nopomMeTpusi.
WccnenoBaHue rmgpodoBHbIX NOp UCTbIX
Ten npu nomowM BAOABNUBaAHUS BOAbI:
MeToz BOASHOW MOPOMETPUM

ApcopOuUMOHHbIEe MeTofbl aHanuaa
CTPYKTYpPbl U CBOWCTB KOMMO3WULMOHHbIX W
CUHTETMYECKMX MaTepuanoB. WHAOEKChI
rmgpodobHocT No BenTtkamny

KonebatenbHas CMEKTPOCKOMMS.
OneKkTpoHHas creKTpockonus. SlMpP-
CMEKTPOCKOMMSI. AMP-cnekTpockonus.
MeccbayapoBckas CMEKTPOCKOMMSI.
TepmonuH3oBasi CMEKTPOMETPUS.
PeHTreHoBcCKas OTO3NEKTPOHHAs
CMEeKTpocKonus.

WHppakpacHas CNeKTpoCcKonuS.
CnekTpockonus KOMOMHALWOHHOro
pacceunBaHus.

CnekTpockonusa  S4epHOr0  MarHUTHOTO
pes3oHaHca 7 3NEKTPOHHOTO
napamMarHMTHOro pe3oHaHca
Macc-cnekTpomeTpuyeckme mMeToabl
aHanusa

JlokanbHbIn aHanus " aHanus

nosepxHoctn. Knaccudumkaums mMeTonoB
nokanbHOro aHanusa.

DOTOHHO-30HAOBLIE METOAbl FO0KanbHOro
aHanumaa. |_|p0Ll,eCCbI, npoTekawwne npu
BO36y)K,EI,eHI/|I/| KBaHTaMu U3rny4vyeHusa
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Ne
n/n

HanmeHoBaHune

pasgena gucuunimHbl

(moayns)

KomneTeH
uns(un)

NHaukatop(bl)
OOCTMXKEHUS
KOMNeTeHLMH

OueHouHble cpeacTBa

OneKTPOHHO-30HAOBLIE MeToabl.
Knaccudpumkauns MEeTo40B no
NOBEPXHOCTHOMN YYBCTBUTENBHOCTH,

NPOCTPAHCTBEHHOMY pa3peLLeHuIo.

ynpyrme B3aUMOAENCTBUS ANNeKTPOHOB C
BeLleCTBOM. MeToqbl aHanmsa
NOBEPXHOCTU, OCHOBaHHblE Ha Ynpyrmux

B3aMMOeNCTBUAX Heynpyrue
B3aMMoaencTeuns 3NEeKTPOHOB c
BELLECTBOM. MeToabl aHanusa

NOBEPXHOCTWN, OCHOBaHHbIE Ha YNpPYrux
B3aMMOAENCTBUAX.

dusnyeckne npoueccobl, ncnosnb3dyemble B

O3MA un  PacTpoBoW  3nNeKTPOHHOW
MUWKPOCKOMMWM.
WoHHO-30HOOBbIE  MeTOoAbl  aHanusa.

CI'IGKTpOCKOI'II/IFl paccedaHna MeareHHbIX
NOHOB

MoneBble 30HOOBbLIE METOAbl aHanusa
noBepxHocTn. MeToabl  CKaHUpyroLLen
30HO0BOW MUKpockonuu. Nonesas noHHas
mMukpockonusa u NUM ¢ aToMHbIM 30HOOM

MeTtogbl  nccnegoBaHust  cocTaBa U
CTPOEeHUA nNpuBUTBLIX CIlOEB. Xummnyeckmne
MEeTOAbl  MUCCNeaoBaHUsl.  ONEMEeHTHbIN
aHanms.

MeTtogobl  uccnemoBaHuMsi  cocTaBa WU
CTpOEHUs NPUBUTLIX cnoes.

CneKTpan bHble MEeTOAbl UCClneaoBaHUA.

Opyrie meToabl UccrieqoBaHUsA cocTaBa M
CTPOEHUS NMPUBUTLIX CIOEB.

ApcopOumoHHblE M XpomaTtorpadudeckme
meTtoabl. ccnegoBaHme aacopOLMOHHBIX
paBHOBECUIA

MeToabl nopomeTpumn.

MeTtoabl onpegeneHus  rmapodobHoCTH
KOMMO3UTOB

MpumeHeHne NOBEPXHOCTHO-
MOAMDULMPOBAHHBIX MaTepuanos B
copbunmn

[MpumeHeHne NMOBEPXHOCTHO-
MOAMDULMPOBAHHBIX MaTepuanos B
XpomaTtorpadcpun. [a3oBagd
XpomaTorpadusi.

MpumeHeHne NOBEPXHOCTHO-
MOAMDULMPOBAHHBIX MaTepuanos B
XpomaTtorpadcpun. YKunpgkoctHas
XpomaTorpadus

[MpumeHeHne NMOBEPXHOCTHO-
MOAMDULMPOBAHHBIX MaTepuanos B
XpomaTtorpadcun. XunpanbHble

HeNnoaBWMXHbIE (ba3b|.
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Ne HaumeHoBaHune KomneTeH NHaukatop(bl) o
n/n pasgena gucumniuHbl (1) OOCTMXKEHUS LLleHOYHble cpeacTBa
(moayns) KoMneTeHunm

MpoMbiLLnieHHasa xpomaTorpadus.

MbpuaHble CcopOLMOHHO-
WHCTPYMEHTanbHbIe MeToabl aHanusa.

MpyMeHeHne npUBUTBIX MOBEPXHOCTHBIX
COeJMHEHUIN B CEeHCcopax.

20 TunoBble OLEHO4YHbIe cCpeAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpegensiowume
npoueaypbl OLLeHUBaHUA

20.1 TeKywMn KOHTPOJSb yCreBaeMoCTn
KoHTpornb ycneBaemocTv Mo AUCUMNIIMHE OCYLLECTBMASETCS C MOMOLLbIO CReayroLWmnX OLEHOYHbIX
CpPeAacTs:
JlabopamopHsie pabombi

(HaumeHoB8aHuUe OUEeHO4YHO20 cpedcmea meKyuwe2o0 KOHMpPOIis ycriegaemocmu)
BbinonHeHne nabopatopHbiX paboT ¢ UCnonb3oBaHMEM METOANYECKMX YKa3aHWUN.

TpeboBaHNA K BbINOMHEHWIO 3aaHUA: CTYAEHT JOSMKEH BbINOMHUTL NepeyeHb paboT un
NpegcTaBuUTb OTYET O BbINOSIHEHNN C YKa3aHMEM YMEHUN N HABLIKOB, MPMOBpPETEHHLIX B X04e paboThl.
YpoBeHb
Kputepun oueHMBaHNsE KOMNETEHLNN cchopmmpoBaH LLikana oueHok

HOCTU
KOMMNeTeHLUN
lNoniHoe coomeemcmeue omyema codepxkaHuro, yesnsam u 3adavyam | [losbileHHbIU 3aumeHo
nabopamopHoli  pabombil. lMpodemoHCcmMpuposaHo  3HaHue YPO8EHb
meopemu4yecKkux  OCHO8  (DUUKO-XUMUU  KOMIMIO3UUUOHHbIX
Mamepuaros, npueumbiX MOBEPXHOCMHbIX COeOUHEHUU, Memodos8
uccriedosaHusi cocmasa U CmpoeHUsT MpU8UMbIX CI10€es.
lMpodemoHcmpuposaHo  yMeHue  c853bleamb  MEOPUD  C
npakmukod, enadeHue noHIMuUUHbIM annapamom OUCUUITUHBI.
Obyvarowutica 6 rnonHolu  Mepe enadeem  [MOHSAMUUHbIM
arnnapamom, meopemu4yecKUMuU ocHosamu OUCUUrIIUHbI, CrTIOCObEH
MPUMEHSIMb MeopemuYecKue 3HaHusl 0718 PeweHus NPakmu4ecKux
3a0ay 8 obnacmu aHanu3da U U3y4YeHusi (bU3UKO-XUMUYECKUX
ceolicme C UCrob308aHUEM KOMMIO3UUUOHHBIX Mamepuarsios,
rpusuUMbIX 08EePXHOCMHBIX COeOUHEHUL.

Hecoomeemcmeue omyema colepxaHuto, uensm u 3adayam | [losbileHHbIU He 3aumeHo
nabopamopHoli pabombl. He npodemMoHcmpuposaHO 3HaHuUe ypOBEHb
meopemuyecKkux  OCHO8  (DUBUKO-XUMUU  KOMMO3UUUOHHbBIX
Mamepuaros, rnpueumbiX MOBEPXHOCMHbLIX COeOUHEHUU, Memodo8
uccnedosaHusi cocmaea U CMPOeHUs rnpusumsix crioes. He
POOEeMOHCIMPUPOBaAHO YMEHUE C853bI8amb MEOPUIO C MPaKmuKou,
eradeHue rnoHSIMUUHbIM arnapamom OUCUUIITUHBI.

Obyvarowuilics He enadeem mMeopemuyYecKUMU  OCHO8aMu
OucyunuHbI, He CriocobeH MPUMEHSIMb MeopemuYeckue 3HaHUsl
Ons  peweHusi npakmu4yeckux 3adady e obsacmu aHanusa u
u3yyeHust  bU3UKO-XUMUYECKUX ceolicme C  UCrofib308aHUEM
KOMIMO3UYUOHHbIX — Mamepuarnos, npusumsix [M08EPXHOCMHbIX
coeOuHeHUU.

20.2 NMpomexyTo4Hana aTrecTauus

MpomMexxyTouHas aTTecTaums No AUCLUNIMHE OCYLLECTBMSIETCS C MOMOLLBIO CeayoLmMX
OLIEHOYHbIX CPE/CTB:
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Pegepam, CoobuieHue/0oknad/npeseHmauyus

HanuncaHue pedepaTa 1 NoAroToBka coobLLeHNs/Npe3eHTaLun No COBPEMEHHbIM MeToam
XpomaTorpadum 1 KanunnapHoro anekTpodgopesa.

MNepeyeHb mem peghepamos
CnekTpanbHble MeTOAbl NCCneoBaHUs cocTaBa U CBOMCTB KOMMO3UTHBLIX MaTepuarnos.
CopbunoHHbIE METOAbI aHanM3a CTPYKTYpbl U CBOWCTB KOMMO3WUTOB.
30HO0BblE METOAbLI aHanum3a CTPYKTypbl 1 MOPEOOrMM KOMMO3UTHBLIX MaTepuanos.
AMP-cnekTpockonus B aHanu3e KOMMNo3uMTHbIX MaTepuanos
CopbLMOHHOE KOHLEHTPMPOBaHWE HEOPraHN4eCKMX MOHOB
CopbunOHHOE  KOHLEHTpUpOBaHUe  U3NOMOIMYECKN  aKTUBHbIX  BELWEeCTB W UCMONb30BaHWe
KOHUEHTpupoBaHus B aHanuse $AB
7. OpraHuyeckme nonumepHble CopbeHThI
8. [Monumepbl ¢ MONeKynApHLIMK OTNeYaTkaMu B aHanuse
9. CeHcopbl Ha OCHOBE MONIMMEPOB C MOMNEKYNSPHBIMU OTrnevYaTkaMu
10. YrnepogHble copbeHTbl B aHanunse. HaHoTpyOku. MOHONUTHBIE KOMOHKW.
11. CopbeHTbl Ha OCHOBE KpeMHe3eMa B aHanM3e HeopraHMY4eCKMX MOHOB U MOJEKY
12. CopbeHTbl Ha OCHOBE KpeMHe3eMa B aHanm3e opraHMYeckux BeLecTB
13. 'mbpuaHble MeTOAbl aHanu3a, BKoYarLine copoLMOHHOE KOHLIEHTPUPOBaHWE BELLECTB.
14. YnopsaoyeHHble Me30onopuUcTbie MaTepuarnsl B aHanm3e opraHu4ecknx BeLecTs.
15. CuHTETUYECKNE N KOMMO3UTHbIE MaTepuaribl B NPOMBbILLSIEHHON XpoMaTtorpadun.
16. MeToabl nopomeTpun.
17. MNMpumeHeHne NoBEPXHOCTHO-MOAMMPULIMPOBAHHBLIX MaTepranoB B XxpoMaTtorpadun.
18. XupanbHble HenoaBWKHbIE dasbl B XxpomaTtorpaduu.

ogakrwnE

Ons oueHuBaHWs pe3ynbTaToB OOy4YeHMS Ha 9Sk3amMeHe/3adyeTe MCMOonb3ylTes crneaywowme
nokasaTtenu:
1) 3HaHMe y4yebHOro maTepuana W BRageHWe MNOHATUMAHBIM annapatoM CUHTETUYECKUX U
KOMMO3MLIMOHHbIX MaTepuarnoB B XMMWYECKOM aHanuse;
2) yMeHue CBs3biBaTb TEOPUIO C NPAKTUKON;
3) ymMeHue nnncTpupoBaTtb OTBET NpuMepamu, hakTamu, 4aHHbIMU HayYHbIX UCCNeL0BaHNI;
4) ymeHue MPUMEHATb CUHTETUYECKMX U KOMMO3ULMOHHBLIX MaTepuarioB B aHanu3e pasfmyHbIX
0OBEKTOB;
BNageHne MOHATMMHBIM annapaToM [daHHOW o0nactu Haykm (TeopeTUYecKMMM OCHOBaMM
AVCUMMIUHBI), CMOCOGHOCTb MMMKCTPUPOBATbL OTBET MnpumepaMmu, dakTamu, OAHHbIMU HayYHbIX
nccrnegoBaHui, NMPUMEHATb TEOPETUYECKME 3HaHWS ANsl PeLlieHWst NMPakTUYeCcKMX 3adady aHanusa
OOBbEKTOB C WCMONb30BAHMEM CUHTETUYECKMX W KOMMO3ULMOHHBLIX MaTtepuanoB B XMMUYECKOM
aHanmse.

[ns oueHnBaHMs pes3ynbTaToB 00y4yeHMS Ha dK3aMeHe (3adYeTe C OLEHKOW) ucrnonb3yetcsa 4-
GannbHasg Wwana: «OTIIMYHO», «XOPOLLUO», «YAOBNEeTBOPUTENbHOY, «HEYAOBNETBOPUTENBHOY.

CooTHoLLEHMe NokasaTenen, KpMTEPUEB U LLKanbl OLEHMBaHNS pe3ynbTaToB 00yYeHus.

YpoBeHb
Kputepumn oueHnBaHnsa KoMmneTeHumm cdopmumpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUUN
lMonHoe  coomeemcmeue omeema  oObydarwe20Csi  8CeM [osbiweHH Omnu4Ho
repevucrieHHbIM  KpumepusamM. [IpodemMOHCmMpuposaHo 3HaHUe bili
mMemodoe 2a3080U xpomamozpaguu, yMEeHUE C853bI8amb MeopuUro ypO8eHb
c npakmukod, enadeHue MOHAMUUHBIM arnnapamom
Xpomamozpacghuu

Obyvarowulcs 6 nonHou mepe enadeem  MOHAMUUHbLIM
annapamom  xpomamoezpaghuu  (meopemuyeckuMu  OcHosamu
AucyuniuHel), criocobeH unaCMpUpPo8ams omeem rnpumepamu,
akmamu, OaHHbIMU Hay4HbIX uccredosaHul, MPUMEHSIMb
meopemuyeckue 3HaHusi Ofisi pewleHusi npakmu4yeckux 3adady 8
obnacmu aHanu3a U U3ydYeHusl (hU3UKO-XUMUYECKUX ceolicme ¢
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ucrosb308aHUeM Memodos8 xpomamozepaghuu

Omeem Ha KOHMPOJbHO-USMEpUMEsbHbIU ~ Mamepuarn  He ba3zosnll Xopowo
coomeemcmeyem OOHoMy  (d8ym) u3 repeyucrieHHbIX ypo8eHb

rnokasamersed, Ho obydarowulicas 0aem ripasusibHble omeemsl Ha

dornosTHUMmersibHbIe 80r1POCHI. HedocmamoyHo

podeMoHCMpUpPO8aHO 3HaHUe Memodo8 2a3080U U XUOKOCMHOU
Xpomamoezpadhuu, enadeHue rnoHAMUUHbIM arnnapamom 2a3oeol U
JKUOKocmHoU xpomamoepaguu, unu codepxxamcsi omaoesibHble
rpobesibi 8 YyMEHUU C8513bI8amb MeOPUI0 C rPaKmMuUKod.
Obyyarowutica enadeem MOHAMUUHBIM arnnapamom 2a3o8ol U
JXKUOKoCcmHoU  xpomamoepachuu (meopemuyeckumu OCcHogsamu
ducyunnuHsl), Ooryckaem OWUGKU pu  UIOCMpUposaHuU
omeema npumepamu, akmamu, OaHHbIMU Hay4HbIX
uccriedosaHuli;

unu doryckaem owubKu rpu UnmoCmpuposaHuu 803MoXxHocmel
rpuMeHeHuUs1 2a3080U U XUGKOCMHOU Xpomamoepaguu 8 aHanuse
pa3nuyHbIX 06bEKMOS;

uriu  doriyckaem OWUBKU T1pu OUeHKe Xpomamozpaghudeckol
aghghekmusHoOCMU XpomamozpaghuyecKux cucmenm.

Omeem Ha KOHMPOIbHO-USMEPUMESbHbBIU — Mamepuars  He lMopozoesiti Ydoenemeopu-
coomeemcmeyem  mobbiM  dgym(mpem) U3 epeYquCieHHbIX ypo8eHb mesibHO
rnokasamersnedl, obydarowulica 0Oaem HernosHble omeemsbl Ha
00rnonHUMesibHbIe 80MpPockl. [JJeMoHcmpupyem YyacmuyHble 3HaHUsl
annapama memodo8 2a3080U xpomamozpacbuu, unu He ymeem
unrcmpupogame  omeem ripumepamu, ¢hakmamu, OaHHbIMU
Hay4HbIx uccriedosaHul;

unu umeem He rofiHoe npedcmassieHue rnpuMeHeHus1 2a3osol U
JKUGKOCMHOU Xxpomamozpachuu 8 aHanu3e pasnudHbix 06beKmos,

donyckaem CyuwecmeeHHbIe owubku npu OUEHKe
Xpomamozpaghudeckol aghghekmueHocmu XxpomamozepaghuyecKux
cucmem.

Obyyarowuticss enadeem 4acmuyHO MeOPEMUYECKUMU OCHOo8aMU
OuCyUNuHbI, ¢paemeHmapHo  criocobeH oueHusamep
Xpomamozpaghudeckol aghghekmueHocmMu XpomamoepaguyecKux
cucmem;

Obyyarowulica He yMmeem MPUMEHSIMb XpoMamoepagurw 8
aHanuse pas/nu4Hbix 0bbekmos. He ymeem unmocmpuposams
omeem ripumepamu, hakmamu, OaHHbIMU Hay4YHbIX uccriedosaHud.
Omeem Ha KOHMPOIbHO-USMEpPUMErbHbIU  Mamepuan  He - Heydosnemeopu-
coomeemcmeyem obbiM mpeM(4embipemM) U3 epeyuUCIeHHbIX meJibHO
rnokazamened. Ob6yvyarowutics OeMOHCMpPUpPyem OmpbIBOYHbIE,
ppaecmeHmapHbie 3HaHus, 0Oonyckaem epybbie owubkKu 80
enadeHuuU MOHAMUUHBIM annapamom OaHHOU obrnacmu HayKu
(meopemuyeckumMu  ocHog8amu  OQUCUUMIUHbI), He  criocobeH
unarcmpuposams omeem rpuMmepamu, ¢hakmamu, OaHHbIMU
HayyHbIX uccnedosaHul, He yMeem MPUMEHSIMb meopemuyecKue
3HaHUus Onsi peweHusi npakmu4yeckux 3aday aHanusa obbekmos ¢
ucrionb3oeaHueM 2a3080l xpomamozpaghuu.

OueHka 3HaHWWA, YMEHUI M HaBbIKOB, XapakTepusylLllas aTtanbl (POPMUPOBaHUSA KOMMETEHUUN B
pamkax n3yvyeHnsa AMCuUnninHbl OCYLLECTBAETCH B X04e TEKYLLEeN N MPOMEXYTOYHOM aTTecTauui.

Tekywaa aTTectaums NPOBOAUTCS B COOTBETCTBUM C [lonoxeHnem O Tekywewn atrectaumun
obyyatowmxca no nporpammMamMm  Bbicwero obpasoBaHuMs  BOpOHEXCKoro  rocyaapCTBEHHOro
yHuBepcuTeTa. Tekywaa atrectaums npoBoantcsa B dopMme(ax) nucbMeHHbix pabom (nabopamopHbie
pabomel)

Kputepum oueHnBaHusa npuBeaeHb! BbiLLE.

lMpomexyToyHas aTTecTaums NpPOBOAUTCS B COOTBETCTBUM C [lONOXEHWEM O MPOMEXYTOYHOMN
aTTecTaumm obyyaroLmxca no nporpamMmmam BbicLLero obpasoBaHus.



14

KOHTpOnbHO-u3mMepuTenbHble MaTepuanbl MNPOMEXYTOYHOM aTTecTaumM BKMYalT B cebd
TeopeTuyeckne BOMPOCHI, MO3BOMAKOWMNE  OUEHUTb  YPOBEHb  MOMYYEHHbIX  3HaHUMW  u/unn
npaktnyeckoe(ne) saagaHve(s), no3sonsoLee(Me) oueHUTb CTeneHb CPOPMUPOBAHHOCTU YMEHUI U(MNN)
HaBbIKOB, U(MNK) ONbIT OEATENbHOCTH.

Mpn oueHMBaHMKN MCMONb3YITCA KONMMYECTBEHHbIE LUKanbl OUeHOK. Kputepun oueHnBaHusA npvsBegeHbl
BblLLE.

20.3 KoHTponb ocBoeHus MK
KoHTponb ocBoeHus IMK-3

MepeyeHb 3aaaHnii Ans NPOBepKN CHOPMUPOBAHHOCTU KOMMNETEHLMN:
1) TecToBble 3afaHus:

1.Kakon pasmep UCMOMb3yeTCs B KayecTBe XapaKTepUCTMYECKOro, ecnu HaHovacTuua
UMeeT CrOXHY hopmy 1 cTpoeHne?
a. NMHENHbIN pa3Mep HaHo4YacTuLbI.
b. pasmep CTPYKTYpHOro anemMeHTa.
C. pasmep MarHUTHOro AoOMeHa.
d. anuHa cBobogHoro npobera anekTPoOHOB.

2.YKaXUTe Kak MEHSsIeTCAa OOfii aTOMOB, Haxo4sWMXCA Ha MOBEPXHOCTU cdhepunyeckomn
YacTuubl C yBENUYEHNEM pasmepa 3TON YacTULbl.
a. YBenuuumBaeTcs.
b. YMeHblaeTcs.
C. HE U3MeHseTcs.

3.0na kakMx cucteM B npouecce co3gaHus U (PYHKUMOHMPOBAHUS HAHOCTPYKTYP
XapakTepHa gnccunaTtnBHas camoopraHm3auma?
a. Ans oTKpbITOM CUCTEMbI.
b. ansa nsonupoBaHHOWN CUCTEMBI.
C. OndA 3aKpbITON CUCTEMBDI.

4.Ykaxnte Kakon pasmep d M Kakoe uymcrnio atomoB N xapakTepHo Ond M30TPOrHbIX
(chepuryeckmx) knacTepoB U HAHOKPUCTASMOB.
a. d=1-5H1m, N<100 atomos.
b. d =1-5HMm, N<1000 aTomoB.
c. d=5-100 Hm, N >1000 aTomoB.
d. d=5-100 Hm, N >1000000 aTomoB.
e. d=5-100 Hm, N= 103-10° aTomoOB.

5.CtpemneHne k 6ecnopssgouHOMY pacrnosioXXEeHU0 aTOMOB 3a CYET TEnsoBbIX konebaHun
aTOMOB B KOHLAEHCUMPOBaHHbIX (pa3ax BblipaXkaeTcs.
a. B N3MEHEHUU IHTPOMUM.
b. B M3MeHeHWn aHTanbLNuu.
C. B M3MeHeHun ceobogHom aHeprum mbbea.
d. B M3MEHEHWUN TEMNNIOEMKOCTU CUCTEMBI.
6.KpuTepuin camonpomnsBonbHOro NpoTEKaHNA NpoLecca Npu co3gaHunm MaTepuarnos
a. AG>0.
b. AG<0.
c. AS<O0.
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d. AH>0.
7.CTpemMneHne cMcTeMbl K arperaumm conpoBoXgaeTcs.
a. lNonoxutenbHoun BenuymHom AH.
b. OTtpuuatenbHon BennunHom AH.
C. YMeHbLUEHMEM KONNYECTBa XMMUYECKNX CBA3EN MeXay aTOMaMu.
d. TennoBbiM ABMXEHNEM MONEKYS B rasax.
8.MMpwn nepexoae yepes MexdasHyr rpaHuLy cocTaB U CBOMCTBA.
a. MEHSIITCH NUHENHO.
b. mMeHsOTCA cCKauKoobOpas3Ho.
C. He MEeHsTCA.

9.[0BmxyLwien curon asoBOro npespalleHns, (NnepeHoc KOMMOHeHTa mexay dasamn),

ABNAEeTCA
a. rpagneHT XMMn4yeckmnx noTeHumanos.
b. rpaguneHT TemMrnepartypbl.
C. rpagveHT gaBneHusa.

10.Mpwn 3BonwUUM OT NPEALIeCTBEHHUKA K KOHEYHOMY npoaykTy nwbas cucrtema

cyuiecTsyeT?
a. B TepMOAVWHAMMUYeCKU HepaBHOBECHbIX YCINOBUSX.
b. MmoxeTr ObITb onucaHa 6OuUdypKaLMOHHON KapTUHON C
HECKOJNIbKMMU TOYKamMu 6ucpypkaumm.
C. B COCTOSIHUM TEPMOANHAMMUYECKOrO PaBHOBECHS;

11.MeHblwlee Bpemsi, Heobxogumoe OnNs  nepexoga mMartepuana
He4eTePMUHUPOBAHHOIO NOBEAEHMA npeanosaraeT
a. bonee HU3Kasa xmMmmyeckas CroXXHOCTb CUCTEMBI.
b. Bonee BbiCOKas XMMMUYeCKasi CIIOXKHOCTb CUCTEMBI.
c. bonee BbiCcOKas CTPYKTypHasi ClIOXXHOCTb CUCTEMbI.
d. Bonee HM3Kasa CTPyKTypHasi CIIOXXHOCTb CUCTEMBI.

12.TMpwn 6onee KOPOTKOM 3BOSIOLNN MaTepmnarnos
Nony4nTb NPOAYKT C BOCMPOU3BOAUMbIMU CBOUCTBaAMM.

crnoxHee obecneunTb 4eTEPMUHUPOBAHHOE NOBEAEHNE CUCTEMDI.
NonyYnTb NPOAYKT C HEBOCNPOM3BOAUMbBIMM CBOMCTBAMM.

oo oo

npotiue obecneuuTtb AeTepMMHUpoBaHHOe noBeaeHne CUCTEMbI.

OoOHOW wunu

B

obnactb

13.B 30He peakumu Ons nonyyYeHust MaTepuanoB C BOCNPOM3BOAUMbBIMM CBOMCTBAMM Mpu
06pasoBaHUM NPOMEXYTOYHbIX MPOAYKTOB OUypKaUMOHHbIE MpeBpaLLeHNst OOSKHbI

ObITb
a. YcTpaHeHbl.
b. YBenuyeHsbl.
C. COXPaHATbLCS HEM3MEHHbIMMU.

14.MeToabl, OCHOBaHHble Ha (OPMMPOBaHMM B pacTBOpax YrbTPaMUKPOOAUCTEPCHbIX

KONnnoumgHbIX YaCcTuu npegnonararoT

a. MNMonukoHpgeHcauuo npekypcopoB B npucytcteuu MNAB, npegoTBpalalowmx

arperauuio.

b. ynaneHue ogHOro M3 KOMNOHEHTOB MMKPOreTepPOreHHOM CUCTEMbl B pesyrbTaTte

XMMUYECKOW peakLn Ui aHO4HOrO PacCTBOPEHUS.

C. 3akKalky CTEKIISTHHOW Ui coneBou MaTpuubl C paCTBOPEHHbLIM BELLLECTBOM.

d. ucnapeHue pacTBopuTens 1 cTabunmusaumio o6pasyoLLMXCA HaHOYaCcTuUL,.

15.Peakuuu okucneHus teepaodasHbix MaTepuarnos € ydacTueM rasa
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a. Bcerga sHOoOTEPMUYHbI.
b. Bcerpa JK30TepPMUYHDI.
C. MNpoTeKarT 6e3 BblaeneHus SHEPrun.

2) CUTYyaUuNOHHbIE, NPAaKTUKO-OPUEHTUPOBAHHbIE 3ada4un / MUHN-KEWNCBI:

1.

Kakne matepuarnbl xapaktepusyroTcsa NpuBegeHHbIM onpegeneHnem:

nobble nonukpucTannMyeckne matepuarsl, Nony4yaemMble CrekaHnemM HemeTannmyecknx
NMOPOLUKOB  MPUPOAHOIO UMW  UCKYCCTBEHHOTO MPOMUCXOXOEHUA?  (KepamMuyeckue
MaTepuanbl)

YKaxute TEPMUH, XapakTepusyoLwnincs cneayowmnm onpegeneHnem:

O6beKkTbl, pasMmep KOTOPbIX XOTS Obl B OAHOM M3MEPEHUN O0SMKEH OblTb COM3MEPUM C
KOppEensiUMOHHbIM pagnycoM TOro UM MHOMO (PU3NYECKOro ABMEHUs (Hanpumep, OfvHbI
ceobogHoro npobera aneKkTpoHoB, POHOHOB, ASIMHbI KOFrEPEHTHOCTU B CBEPXMPOBOAHUKE,
pa3aMepoM MarHMTHOro ZoMeHa Unu 3apogpla TBepaon gassl). (HaHoMaTepuansi)
Kakon TepMunH xapaktepusyeTcs creayrowmm onpegeneHnem?

Hanuune onpegeneHHoOW MpOCTPaHCTBEHHOW oOpraHuMsauuMM MaTtepum Kak MUHUMYM Ha
YPOBHSIX HAHOPa3MepoB U B MUKpomMacLiTabe.pasax (CTPYyKTYpUMpPOBaAHHOCTD).

Kakon npuHUun oTpaxaeT ¢opmynupoBka: "HeobpaTtMmo npoTekawT nulb
aK3oTepMmyeckne TeepaodasHble peakummn”. (npuHumn bepTtno).

Kakoe noHATME oTpaxaeT onpegeneHve: "COBOKYMHOCTb BCEX TFOMOMEHHbIX YacTeu
reTeporeHHonM CuCTeMbl, OTAerneHHas OT APYrnx YacTen CUCTEMbl  YeTKUMU
nosepxHocTamMu pasgena” (cpasa).

YKaxute noHATUEe, KoTopoe oTpaxaeT dopmynupoBka: "BewectBa, KoMBUHMpyS
KOTOpble MOXHO NOSTYYUTb XMMUYECKMIA COCTaB Bcex has". (KOMMNOHEHT).

Kakoe noHATME oOTpaxaeT npuBedeHHoe onpegeneHne: "HaumeHbllee 4ucno
He3aBNCUMbIX NepeMeHHbIX, KOTopble HeobxoaMMO 3agaTb, YTOObI MOMHOCTLIO OnucaTb
COCTOSIHME CUCTEMBI NpW paBHOBECUMU" (YUCIIO CTeneHen cBoboabl).

Kakoe noHATME COOTBETCTBYET oOnpeneneHuto: "KayeCTBEHHble MNepecTporku Unum
MeTamMopdo3bl pasnnYHbiX OOBLEKTOB MpU U3MEHEHUW MapaMeTpoB, OT KOTOPbIX OHMU
3aBucat" (oudypkaums).

Kakne meTtogbl nonyvyeHuss HaHomaTepuarnoB npeanonaratT "ObICTPy0 KOHOEHCaUuo
napos B YCINOBUSIX, NCKMNIOYaoLLNX arperaumio n pocT yactmu"?
(BblCOKO3HepreTu4yeckue Metoabl).

10.Kakme meTogpl npegnonaraldT COBMECTHbIA MOMOST  B3aMMHO  HeEPacTBOPMMbIX

KomnoHeHToB? (1 MexaHOXMMUYECKMEe MeToAbl).

11.Kakon npuHUMN NEXUT OCHOBE cneayowen krnaccupukaumm MeTogoB CUHTe3a (Tun

BO3OENCTBUA a) TepMuYecKoe; 6) mexaHu4yeckoe; B) U3nyyeHue; r) BO3aencreme
nnasmbl; 4) BO3JEeNCTBUE INEKTPUYECKOro ToKa)

3apgaHusa pasgena 20.3, a Takke 3agaHua JQYMK (obpasoBaTenbHbii noptan «ONEeKTPOHHbIN
yHuBepcuteT BlIY» B pasgene «OnekTpOHHble KypcCbl» — «Xumudeckun pakynbtem™» — «Kadegpa
aHanutnyeckon xummny — «b1.B.[1B.05.02 CnHTETMYECKME N KOMMNO3UTHBbIE MaTepuranbl B XMMUYECKOM
aHanuae» https://edu.vsu.ru/course/view.php?id=3848) pekomMeHOYyTCA K WCMOSMb30BaHUIO  MpK
npoBeaeHUN ANarHOCTUYECKMX PpaboT C Lerbio OLEHKN OCTaTOYHbIX 3HAHUW MO pe3yribTataM OCBOEHUS
AAHHOM OMCUMMIVHBI
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