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PABOYASA NMPOrPAMMA YYEBHOWU ONCLUUNJTUHDBI
51.B.[1B.05.02 CUHTETUYECKNE N KOMMNO3UTHbIE MaTepuasibl B XMMUYE€CKOM aHanumse

Ko0 u HaumeHosaHue ducyunauHbl 8 COOM8emMcmeauuU ¢ y‘-le6HbIM nnaHom

1. Koo 1 HamumeHOBaHMe HanpaBreHus NoAroToBkKku/cneunanbHOCTH:

04.05.01 dyHOoameHTanbHag v NnpuknagHag xmmMmus

2. Mpodnnb nogrotoBku/cneumnanmnsauma: PyHoameHTanbHag XuMmus B npodeccrmoHanbHoOM
obpasoBaHun

3. KBanudumkauma BbINyCKHUKA: cneumanuct
4. ®dopma oO6y4eHus: oYHas

5. Kacdbegpa, oTBevarowan sa peanmsaumio gucumnnuibl: Kadeapa aHanmTn4eckom XmumMmmm

6. CoctaButenu nporpammbl: __Kapnos Cepren ViBaHOBMY, A4.X.H., AOLIEHT

(PUO, yyeHasi cmeneHb, y4eHoe 38aHUe)

7. PekomeHaoBaHa: HMC xumunyeckoro dakynbteTa  npotokon Ne 4 ot 18.04.2019 r
(HaumeHosaHue pekomeHOyowel cmpykmypbl, dama, HOMep rpPOoMOoKoa,

OmMemKu O NPOOIeHUU 8HOCAMCS 8PYHYHYIO)

8. YuebHbIn roa: 2023 / 2024 CewmecTp(bl): _ 9

9.llenu 1 3apgaum y4eOHOW ANCLUUNIIUHbI

Llensmu oceoeHusi yuebHoU OucuurnuHbl S681sK0Mcs:

- AaTb npegcraBneHne O CUHTe3e KOMMO3UTHbIX MaTepuanoB, MeToadax Wu3ydeHud CBOWCTB U WUX
npuMMeHeHnto B XMMM4eCKoM aHalnunse,

- NoTeHUManbHbIX BO3MOXHOCTAX MeXXOUCLUUMITMHAPHOIo UCNofib30BaHUA 3a CYeT FIOJ'II/IbeHKU,I/IOHaJ'IbHOCTI/I
KOMMO3UNTOB.

3adayu y4ebHoUl OucyunuHbI:

- pacCMOTpPETb OCHOBHbIE MPUHLNMNbI COBPEMEHHbIX (bVI3VILIeCKVIX n (bVI3VIKO-XI/IMI/I‘-IeCKI/IX MeToaoB aHalnunia,

NCMNoJib3yeMbIX ONA U3y4HeHUa 1 perynnpoBaHuA CBOMCTB KOMMO3UTHbIX matepuanos, n 0COBEHHOCTSX UX
NnpuMEeHeHUd B aHanunse ana nccnegoBaHmna pasiimyHbIX TUMOB HAHOCTPYKTYP;
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- AaTtb npeacrtaBrieHna O MeTodax, WUMerLnx Hanbonee LLIMPOKYHO obnactb NPUMEHEeHnd, —
HeopraHn4eckmnx Ao NoNMMMeEpPHbIX N OMOCOBMECTUMBIX HaHOMaTepunanos;

- paccMoTpeTb MNpUMEeHeHne MeToAOoB aHalnun3a OnA U3y4vYeHua CTPYKTypbl U CBOWCTB (byHKLLI/IOHa.I'IbeIX
HaHOMaTepunasos;

- Ha OCHOBaHUM NOJNTYyYEHHbIX TeOpeTU4YeCKnx 3HaHMA O MEeTodax XMMMYECKOro aHanusa CTyAeHTbl OOJTXHbI
MMETb npeacTtaBneHna o npuHumnax Bbl60pa mMmaTtepumanos And ocCyuwleCTBlleHUAa aHanm3a B COOTBEeTCTBUU C
nocTtaBrieHHOMN nepea HuUMU I'IpO6J'IGMOV1, pa3pa60TaTb CXemMy aHanusa, npaktn4eckm npoBectn ero u
MHTEpNpeTnpoBaThb NOoJy4YeHHbIe pe3ynbTaTbl.

oT

10. Mecto y4yebHOM AaucuunnuHbl B cTpyktype OOIl: Yactb, cdopmupyemas yyacTHMKamu
obpaszoBaTenbHbIX OTHOLLEHUN (BapuaTuBHas) 6rnoka b1
Yacmb, chopMmupyemasi yd4acmHukamu obpaszoeamersibHbIX omHoweHul (eapuamueHasi) 6rioka b1,

B pesyfibTate OCBOEHUA AOUNCUUMIINHBbI CTYOEHTbl AOOJDKHbl Bllad€Tb OCHOBHbIMU NOHATUAMMU
XUMUN CUHTETUHECKNX N KOMIMO3UTHbIX MaTepunanos, 3HaHNAMUN TeoOpeTU4ECKMUX OCHOB CUHTE3Aa,
N3yveHund CBOWCTB CMHTETUYECKNX Y KOMMO3UTHbIX mMaTtepumanos, X NnpUuMeHeHNA B XMMNYECKOM
aHanumse.

[aHHas gucumnnnHa aBnaeTcs nNpeaLwecTByoWwen BbliMyCKHOW KBanMdukaLuMoHHon paboTe.

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AUcCUMNNMHe/MOAyMio (3HAHUA, YMeHUS,
HaBblKW), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yfibTaTaMU OCBOEHUA obpa3oBaTeNibHOM
nporpamMmbl (KOMNeTeHLUAMM) U MHAMKATOPaMUN UX AOCTUKEHUSA:

Koga HassaHwne Koa(bt) WugmkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KOMMeTeHLMH
K - | Cnocoben na ocnose | IIK - 3.1; | Cncrematnsmpyet YmeTb:  cuctematusmpoBaTb  MHopMauuio,
3 KPUMU4ECK020 WMHpopmauuio, nonyyeHHyto B xoge HWP wn HANOKP,
ananusa Mofny4YeHHy0 B Xofde | aHanuM3npoBaTb €e W ConocTaenATb C
pesynomamos HUP u HAP wn HWOKP, | nutepatypHbiMn OaHHbIMY; ncnones3osaTb
HUOKP oyenusamo aHanusnpyetr ee W | 3HaHuga B obnactn dyHOAMEHTarbHbIX
nepcnexmuebl ux conocTasenset C | XMMUYECKMX MOHATUA U METOLONOMMYECKNX
NPAKMUYECK020 nuTepaTypHbIMK acnekTos XUMUn CUHTETMYECKNX "
nPUMEHEHUS. u OaHHbIMK KOMMO3NLMOHHBIX MaTepuaros.
nPOOOIIICEHUS IIK - 3.2 | Onpegenset Bnapets: MeToL0STIOrNYECKUMMN acnektamm
pabom 6 obaacmu BO3MOXHbIE XUMUN  CUHTETMYECKUX W KOMMO3ULMOHHbIX
AHATUMUYECKOT, HanpasneHus MaTepuanos, dopMaMv U MeTogamMmum Hay4yHOro
Qusuuecxoil pa3BuTUa paboT U | MO3HAHMA MO CO34aHUID KOMMO3WUTOB U UX
Heop2aHu4ecKot, nepcneKkTmBbI NCMNOMb30BaHMIO B aHanmae.
opaanuyeckoil u NpakTU4YeCcKoro 3HaTb: byHOaMeHTanbHbIe XMMUYECKME MOHATUSA
NOIUMEPHOU XUMUU NPYMeHEeHNs " METOA0NOMMYECKNX acnekToB XUMUn
NOMy4YeHHbIX CYHTETMYECKUX M KOMMO3NLMOHHBIX MaTepraros.
pesynbTaToB

12. O6bemM AMCUMNIIMHBLI B 3a4eTHbIX eauMHuLax/yac.(e coomeemcmeuu ¢ y4ebHbIM MiaHoM) —

3/108.

Pdopma NnpoMeXYyTOHYHOMN aTTecTauMnU (3auem/sk3ameH) 3a4€T C OLLEHKOMN.

13. Buabl yue6HOM paboThbi

13. TpyaoeMKoCcTb MO BuAam y4ye6Hon paboTbl

Bug y4ebHom paboThl

| TpyAoeMKoCTb




Bcero Mo cemecTpam
Ne cemecTpa 9
AyaUTOPHbIE 3aHATUSA 88 88
nekuum 44 44
B TOM 4uUcne: npaxkTn4eckmne 0 0
nabopartopHsle 44 44
CamocrosTensHasa paborta 20 20
B TOM YuCrle: KypcoBasi paboTta (MpoekT) 0 0
dopma npoMexXyTo4HOM aTTecTauum 0 0
(8a0 — wyac.)
Wtoro: 108 108

13.1. CopnepxxaHne AUCLUNIUHLI

n/n Peanusauyus
pasgena
ONCUUNITUHBI
HaumeHoBaHve pasgena
AVCLMNANHb CogepxaHue pasgena gUCLUMNINHGI C NOMOLLbIO
OHNawH-
Kypca,
OYMK
1. Nekuun
1.1 KomnosunuunoHHble maTepuansl. | KoMnosnunoHHble MaTepuanbl. OCHOBHbIE MOHATUSA | -
OcHoBHbIE MOHATUA n | n onpegeneHus. TeopeTnyeckne OCHOBbI (PU3MKO-
onpeneneHnsa. Teopemqecme XUMUN KOMMO3ULIMOHHBIX MaTepunaros.
OCHOBbI PUINKO-XMUN | XNMUA NOBEPXHOCTU. [lpuBUTbIE MOBEPXHOCTHbIE
KOMMO3WLIMOHHbIX coefuHeHus.
MaTepuanos. MpuBuTbIE
NMOBEPXHOCTHbIE COEAMHEHMS
1.2 MeTogb! nccnegosaHus MeTtogbl wuccnegoBaHus coctaBa W CTPOEHMS | -
COCTaBa M CTPOEHUS NMPUBUTBIX | MPUBUTBIX Croes. Xummyeckue MeToabl
Croes. nccrnegoBaHus. OnemeHTHbIN aHanms.
TutpumeTpnyeckme  metoabl.  OKMCNUTENBHO-
BOCCTaHOBUTENbHOE TUTpOBaHMe.
BontomeTpunyeckoe TUTpoBaHue.
CnekTparnbHble MeToabl nccnegoBaHus.
KonebaTtenbHasi  cnekTpockonusi.  JrneKTpoHHas
CMNEeKTpoCcKonus. OlP-cnekTpockonus. AMP-

cnekTpockonusa. MeccbayapoBckasi CneKTpOCKonus.
TepmonuH3oBasi crnektpomeTpus. PeHTreHoBckas
POTO3MNEKTPOHHASH CMIEKTPOCKOMNMUS.

ApQcopOUMOHHbIE N XpomaTorpadgmyeckne meToapl.
MccnegoBaHne agcopOUMOHHBIX paBHOBECUMN B
CTaTNYECKMX YCINOBUSIX. WccneposaHne
agcopbUMOHHBIX paBHOBECUMA METOLAOM [a30BOM

xpomatorpacdun. WHagekcbl rmgpodobHocTn  no
Bentkamny.

Opyrme meTogbl MCCNeqoBaHUA  CTPYKTYPbl U
CBOWVICT KOMMO3ULIMOHHBIX MaTepuanos.
annuncomeTpus. MeTtog Nbe30KBapLEBOro
mukpoB3BewwmBaHus  (MKM).  iImMmyHoceHcopbl.
KpaeBble ¥ KOHTakTHble yrmbl.  Kputnyeckoe

NMOBEPXHOCTHOE HaTsXKeHMe cMmaydmBaHus. PTyTHas
nopomeTtpusi. MccnegoBaHne rmapodoOHbIX nop
UCTbIX Ten npyv MOMOLM BOABNWBAHWA BOAbI:
MeToZ4 BOASHOM NOPOMETPUM.
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1.3 MpumeHeHne cuHTeTnYeckux n | NpumeHeHne NOBEPXHOCTHO-MOAUMMLUMPOBAHHbIX
KOMMO3UTHbIX MaTepuarnos maTtepuanos. lMpumeHeHne B copbuun. Copbums ns
CopbumoHHO- Bo3gyxa. Copbumsi n3 Bogbl. Copbumsa m3 gpyrux
Xxpomatorpaduyeckmne cpeq. MpymeHeHne NMOBEPXHOCTHO-
CBOMCTBA KOMMO3ULIMOHHbIX MoanULIMPOBaHHbIX mMaTepuanoB B
mMaTepuarnos. xpomatorpadum. a3oBas xpomatorpadusi.

BbicokoadhdekTnBHas XnOKocTHas
xpomatorpadusa (BAXKX). CopbeHTbl ¢ NpUBUTLIMA
PYHKUMOHaNbHbIMK rpynnamm. WNoHHas
xpomarorpadus. BbicokoadhdekTmBHas
KkomnnekcoobpasoBaTerbHas xpomatorpadus
MoHoB meTannos. XpomaTtorpadus 6nononmmepos.
XvpanbHble HenoAaBWXHble dasbl. XupanbHble
dasbl ang  nuraHgoobmeHHon  xpomartorpadun.
XupanbHble dasbl C NPUBUTLIMU KpayH adhupamu u
LUMKNOOEKCTPUHAMMU. XupanbHble dasbl c
npuBuTbIMM  Genkamu. XupanbHble dasbl ¢
NPUBUTLIMW  U3OCTPYKTYPHBIMKU  MOSIMMEPaAMM.
MpombIwneHHas xpomarorpadus. Mytn
COBEpPLUEHCTBOBaHMWS obpaLLeHHO-a30BbIx
copbeHTOB ANnsa TexHonornyeckux uenen. MNMpumepsbl
NPOMbILWNEHHOW  xpomatorpacum Ha XMK B
OTeYeCTBEHHOM U 3apyBexxHOW npakTuke.
M'bpugHbie COPBUNOHHO-MHCTPYMEHTarbHbIE
mMeTodbl aHanu3a. CopbuUMOHHO-CNeKTpanbHbIN
meTton. CopOUMOHHO-NMIOMUHECLEHTHBIM  METOA.
Copbumsa  noMUHECLMPYIOWMX  KOMMIEKCOB  Ha
NOBEPXHOCTN. Copbuus " obpasoBaHue
KOMMMEKCOB  HEeMOCPeACTBEHHO C  MPUBUTHLIM
nuraHgom. CnekTpockonus andpysHoro
OTpaKeHus. CopbumoHHO-thbnyopecLeHTHbIN
MeToa. doToakycTuyeckas CMEeKTPOCKONUS.
CnekTpodoTomMepusi CycrneH3nm copbeHToB.
lMpumeHeHne NPUBUTBIX NOBEPXHOCTHbIX
COEAMHEHUI B CEHcopax. Tunbl CEHCOPOB M WX
Knaccndmkaumns. nekTPOXMMMUYECKNE CEHCOPBI.

2. JTabopamopHbie pabomai

2.1 KomnoaunuunoHHblie matepuansl. | HCTpykTax no TEXHMKe ©esonacHocTu.
OCHOBHbIE NOHATUA U TemnnaTtHbI CUHTE3 KpeMHe3ema
onpegeneHus. TeopeTnyeckune
OCHOBbI (PU3MKO-XUMUK
KOMMO3NLIMOHHBIX MaTepuasos.

MpnBKTBIE NOBEPXHOCTHLIE
coegmMHeHus

2.2 KoMnosnuyunoHHble matepmansl. | Mogudukaumsa KpeMmHesema opraHocunaHamu.
OCHOBHbIE MOHATUA U
onpegeneHus. TeopeTndeckne
OCHOBbI (ON3NKO-XNMUMN
KOMMO3ULIMOHHbIX
maTtepuanos. Npusntble
MOBEPXHOCTHbIE COEAMHEHMS

2.3 MeToabl nccnegoBaHus MK-cnekTpockonuyeckoe uccnegoBaHne CTpyKTypbl
COCTaBa M CTPOEHUS CYHTETMYECKUX MaTepraroB 1 KPEMHE3EMOB
NPVBUTLIX CITOEB.

2.4 MeTogbl nccnenoBaHus WK-cnekTpockonnyeckoe uccrnegoBaHue
COCTaBa M CTPOEHUS rmgpartauum matepuarnos
NPVBUTLIX CITOEB.

25 MeTogbl nccnegoBaHms N3yyeHne mopdponornn copObeHTOB 1 3MEMEHTHBIN

COCTaBa N CTpoeHusa

aHanu3 metogom POM n 33MA




NMPUBUTLIX CIT10EB.

2.6 MeTogbl nccnenoBaHms OnNeMeHTHbIi aHann3 No LaHHbIM PEHTreHOBCKON
COCTaBa M CTPOEHUS CMEeKTPOCKONun
NPUBUTLIX CITOEB.

2.7 MeTogbl nccnenoBaHus TepmorpaBMMeTpusi B aHanm3e CTPYKTypbl W
COCTaBa M CTPOEHUS TepMOCTabnbHOCTM KOMMO3UTOB
NPUBUTLIX CIOEB.

2.8 MeTogbl nccnegoBaHus lMoBepXHOCTHbIE " 06beMHLIe CBOWCTBaA
COCTaBa 1 CTPOEHUS ancopbeHTOB MO AaHHbIM - HU3KO-TeMMNepaTypHoW
NPUBUTLIX CIOEB. apcopbuun/necopbumn asota. WUsotepmbl BOT.

PacueT ygenbHOM  nnowagn  MNOBEPXHOCTH,
AnameTpa n obbema nop.

2.9 MeTonbl nccnenoBaHus Mcnonb3oBaHue on-line yctaHoBKM NS U3y4YeHus
cocTaBa U CTpoeHud apcopbumnoHHbIx ceorcTe INGA
NPUBUTLIX CIOEB.

2.10 MpumeHeHne cuHTeTn4Yecknx n | CopbLUmMOHHbIE CBOWCTBaA KpemHe3eMoB "
KOMMO3UTHbIX MaTepuarnos CUHTETMYECKNX NONMMEPHbIX MaTepuanos
CopbumoHHO-

XpomaTorpadguyeckme
CBOWICTBA KOMMO3ULMOHHbIX
mMaTepuasnos.

211 MpumeHeHne cnHTeTUYeCKkuX N | JuHamuka copbuun >KMpPopacTBOPMMbIX BELLECTB
KOMMO3UTHbIX MaTepuarnos CO CMNeKTpopOTOMETPUYECKUM KOHTPOSEM.
Cop6umnoHHo-

XpomaTorpadguyeckme
CBOWCTBA KOMMNO3ULMOHHbIX
MaTepunanos.
2.12 MpumeHeHne cnHTeTUYeCKMX N | [JuHammka copbuumn XMpopacTBOPMMbIX BELLECTB C

KOMMO3UTHbIX MaTepuanos
Cop6unoHHo-
XpomaTorpadguyeckme
CBOWCTBA KOMMO3ULIMOHHbIX
mMaTepuanos.

razoxpomMaTorpagnyeckum KOHTpOSEeM.
KoHueHTpupoBaHue docchonnnmugos Ha
KpemHe3emax.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHne TemMsbl
(pasgena) oucuMnnHbI

Bugbl 3aHsaTMI (4acoB)

Jlekuumn

MpakTnyeckme

JlabopatopHble

CamocTtosATenbHas

paboTta

Bcero

KomnosnuuoHHble martepwuansl.
OcHoBHble NOHATUSA n
onpegeneHns. TeopeTudeckue
OCHOBbI PU3MNKO-XMMUK
KOMMO3WNLMOHHBIX MaTepuasnos.
MpuBuTbIE NMOBEPXHOCTHbIE
COegMHeHMs

8

0

8

4

20

MeTtogbl
cocTaBa n
NPUBUTBIX CIOEB.

“ccregoBaHus
CTpoeHus

20

20

48

lMpUMEHeHne CUHTETUYECKUX U
KOMMO3NTHBIX mMaTepuanos
Cop6unoHHo-
XpomaTtorpaduyeckne CBomcTea
KOMMO3WLIMOHHBIX MaTeprarnos

16

16

40

NToro:

44

0

44

20

108

14. MeTogn4yeckue ykasaHmMAa Ans odoyvyarowmxcsa no 0CBOEHUIO AUCLUMIIUHDI




paboTa C KOHCMEeKTaMW FeKUWA, Mpe3eHTauMoHHbIM  MaTtepuarioM, WHTEpPHEeT-pecypcaMu, BbINOMHEHUE
nabopaTopHbIX paboT.

15. MMepeyeHb OCHOBHOW U [AONONHUTENLHOW nNUTepaTypbl, PECYpPCOB WHTEpPHET,
HeoO0XoAUMBIX AN OCBOEHUA AUCLMUNIIUHBI (Criucok numepamypbi 0GhopMISEMcs 8 cOomeemcmeuu

¢ mpebosaHusmu NOCT u ucrionb3yemcs obuwjasi ckeo3Hasi Hymepauyus 0risi ecex aud08 UCMOYHUKOS)
a) OCHOBHas nutepartypa:

Ne n/n McTOYHMK
1 KpuctuaH I'. AHanuTtnyeckas xumus : B 2 Tomax. / . KpuctuaH ; nep. ¢ aHrm. — M. : BUHOM.
) Jlabopatopwusi 3HaHun, 2009. T.1. — 623 c.
2 KpuctuaH I'. AHanuTtnyeckas xumusa : B 2 Tomax. / . KpuctuaH ; nep. ¢ aHrn. — M. : BUHOM.

JlabGopatopusi 3HaHui, 2009. T.2. — 504 c.

laseHayp E.I. Metogbl uccnemoBaHus martepuanoB @ YyebHoe mnocobue [OnekTpoHHbIN

3 pecypc]//KemepoBo : KemepoBckuin rocygapctBeHHbln yHuBepcuteT, 2013. - 336 c. // Pexum
) poctyna: «YHuBepcuTteTckas 6ubnvoteka onliney» : anekTpoHHO-6MbnmoTevHasi cuctema. —

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

6) gononHuTenbHas NUTeparypa:

Ne n/n McTOYHMK
3onotos HO.A. CopbLUMOHHOE KOHLEHTPUPOBaHWE MUKPOKOMMOHEHTOB U3 PACTBOPOB.
4. lMpumeHeHne B HeopraHuyeckom aHanuse / KO.A. 3onotos, I'.W. Unsun, C.I'. OmuTtpuenko, E.N.

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

5 AHanuTtnyeckasa xmmus. MNpobnembl n nogxogwbl: B 2 1. MNep. ¢ anrn.. / MNMoa pea. P. KenbHepa,
XK.-M. Mepwme, M. Ot1o 1 gap. M. : Mup: OO0 «WN3g-8o ACT», 2004. T. 1. 608 c.

6 AHanuTtnyeckasa xmmus. MNpobnembl n nogxogwbl: 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.
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MeTtoabl aHanusa nosepxHocTw/ MNop pen A.3aHgepHsbl. M.: Mup, 1979, 582c.
Byapad L., Oenyap T. CoBpeMeHHble MeToabl UccrenoBaHust noBepxHoctn. M.: Mup, 1989,

568c.
10. ®engmaH J1., Manep [l. OcHOBbI aHann3a NOBEPXHOCTU U TOHKUX nneHok. M.: Mup, 1989, 342c.
11 lNoynactenH k., Hetobepn O. N gp. PacTtpoBas anekTpoHHas MUKPOCKOMUST U PEHTIEHOBCKUIN
) MukpoaHanus. T.1,2, M: Mup, 1984
12 Hedgenor B.U., Yepenun B.T. dusnyeckne metoabl nccrneaoBaHus NOBEPXHOCTN TBEPAbLIX TeS.
) M.: Hayka, 1983, 296c¢.
13 AHanu3 noBepxHOCTN METodaMM OXe- U PEHTreHOBCKOM (POTOSMEKTPOHHOW cnekTpockonun /

Mog peg. O. Bpurrca, M.IN. Cuxa .— M. : Mup, 1987 .— 600c.
CopbunoHHo-xpoMmaTtorpacmyeckme MeToabl  pasdeneHus, BblAeneHuss u - onpeneneHus

14. dusmonornyeckn aktmeHblx Bewects / B.®. CenemeHes [n ap.] — BopoHex : UN3paTtenbcko-
nonurpadunyeckun LeHTp BopoHex. yH-Ta, 2013.- 72 c.
15 MogudunumnpoBaHHble KpeMHe3eMbl B copbunn, katanuae u xpomatorpadpum / [[.B. JIncnukuH,

I".B. Kyopsiues, A.A. CepaaH v gp.] ; lNog pen. I'.B. Jlucuykmna .— M. : Xumunga, 1985 .— 246
XuUMnst NpUBMUTBLIX NMOBEPXHOCTHBIX COEAMHEHUI : YyebHoe nocobue ans ctyd. By30B, 0Oy4. no
crneymnaneHocTn 011000- Xumus, cneumanuanpyowmxcsa B obnactm XMMuMU NOBEPXHOCTU MO
16 cneumanmsaumam: 011001- Axanut. xumma, 011014- Konnoua. xumus, 011019- Xumwus

) TBepgoro tena, 011029- Xnm. matepunanosegerue / I'.B. JlucuukmH, A.KO. dagees, A.A. CepaaH
n gp. ; Nog pea. I'.B. IlucnikmHa .— M. : ®UBMATIINT, 2003 .— 589,[3] c. : wn., Tabn. —
Mpeam. ykas.: c. 565-589 .— ISBN 5-9221-0342-3.

3
s

HOPMALIMOHHBIE SNEKTPOHHO-00pa3oBaTeNbHbIE PECYPCHI:
Ne n/n NcToYHNK

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

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

20. Poccutickuli xumuko-aHanumudeckul nopmarl - http://www.anchem.ru/

21. Caulim dns xpomamoepaghucmos - http://www.chromatograf29.ru/

22. Cmamucmuka 6 aHanumu4yeckol xumuu - http://chemstat.com.ru/

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

24. Teopusi u npakmuka xpomamoepacgpuu - http://lwww.chromatogramma.ru/



http://www.uni-oldenburg.de/chemie/tc2/studium-lehre/praktikum/adsorptionsanlage/
http://www.lib.vsu.ru/
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25. Xumuk. Calim o xumuu. - http://www.xumuk.ru

26 O6mex_umuquKue -
) http://elibrary.ru

27. http://e.lanbook.com

28. http://chemnet.ru

29. http://chemrar.ru

30 ObpasosamerbHbIl nopmai "3nekmpoHHbIt yHusepcumem BIY"https:/ledu.vsu.ru/
) https://edu.vsu.ru/course/view.php?id=3848

* BHavane ykasbiBawoTcsd OBC, ¢ koTopbiMU uMmetoTca pgorosBopa Yy BIY, 3ateM OTKpbITble 9MeKTPOHHO-
obpa3oBarenbHble pecypcbl

16. lNepeyeHb y4yeOHO-MeTOAMYECKOro obecrne4vyeHUss AN CaMOCTOATENIbHOM pPaboTbl
(y4ebHo-memoduyeckue pekomeHOAayuu, rocobus, 3adayHuKu, MemoOu4YecKUe yKa3zaHusi O 8bIMOSTHEHUI
npakmu4eckux (KOHMpPosibHbIx) pabom u dp.)

Ne n/n NcTouHMK
CopbuunoHHo-xpomaTtorpacpmyeckne MeToAbl  pas3feneHns, BbiENeHuss W onpeaeneHust
1. | dusmonornyeckn aktmeHblX BewecTs / B.®. CenemeHeB [1 ap.] — BopoHex : UN3paTtenbcko-

nonurpadguyecknin ueHTp BopoHex. yH-Ta, 2013.- 72 .
JlabopaTopHoe pyKkOBOACTBO MO xpomaTtorpadmyeckmm n cmexHoeiM metogam / O.Mukew [m

2 | ap]—M. : Mup, 1982. —4.1. -400 c.

3 JlabopaTtopHoe pyKkOBOACTBO MO Xpomartorpadpuyeckum n cmexHoiM metogam / O.Mukew [u
" | ap.]—M.: Mwup, 1982. —4.2. -381 c.

4 MpakTnkym no xpomatorpacduyeckomy aHanusy / nog pegd. KM. OnbwaHoson. — M. BeicLu.

wkona, 1970. - 312 c.

17. OGOpa3oBaTenbHble TEXHONOrMK, WUCNOfib3yeMble MNpu peanu3auum y4eOHOM
OUCUMNNNHBI, BKNO4Yaa [AUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonorum (AOOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0bGy4YeHue):

Mpn peanunsaumn y4ebHOM AUCUUNIUHBLI UCTONBL3YIOTCA 3fIEMEHTbI ANEKTPOHHOrO OBy4YeHus
(30) n guctaHumoHHble obpasoBaTenbHble TexHosnormm (JOT) B YacTn 0CBOEHNSA NEKLNOHHOTO
MaTepuwana, npoBedeHUs TeKyllerh W MpOMeXyTOYHOW aTTecTauuu, MnpoBeAeHUs 4YacTu
nabopaTtopHbix paboT W camocToATENbHOM paboTbl  obyyarwmxcsa no  AUCUMMNMHE,
nosponswowme obecneumBatb  OMNocpedoBaHHOE  B3aMMoLencTBMe (Ha  pacCTOSHWUN)
npenogaesatener n oby4valLlMXCs, BKIIOYAA WMHCTPYMEHTbl 3NEKTPOHHOM WHE(OPMaLNOHHO-
obpasoBatenbHon cpeabl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposefeHne BeOMHAPOB, BUAEOKOHMEPEHUMN, B3aUMOAEWNCTBME B COLCETHAX, MOCPEACTBOM
3NEeKTPOHHOW MOYTbl, MecCeHoKepoB. [ns OCBOEHWUS AMCUUNIUHBI PEKOMEHAYEeTCS CnMCOK
nntTepaTypbl 1 PpeECYpCbl AN 3NEKTPOHHOro oby4deHus (30) (n. 15).

Mpun peanusaummn ANCUUNANHBI NPUMEHSAIOTCS AUCTaHLUMOHHbIE 0Opa3oBaTefibHble TEXHOMNOMMM B YacTu
camocTodaTenbHon paboTbl No ee pasgeny «MeTtogbl MCCnegoBaHUA COCTaBa U CTPOEHUSA MPUBUTBIX
cnoesy. lMporpamma npegnonaraeT BbINOMHEHNE nabopaTopHON paboThbl HA YCTAHOBKE, MO3BOMSOLLEN
ONCTaHUMOHHO nayyaTb aacopOUMOHHbIe CBOWCTBa no agpecy http://www.uni-
oldenburg.de/chemie/tc2/studium-lehre/praktikum/adsorptionsanlage/

18. MaTepunanbHO-TeEXHUYECKOE obecneyvyeHMe AUCLUNIIUHDI:

(Mpu ucrionb3o8aHuUuU nabopamopHo20 060pydo8aHUs yKa3bieamb MOMHbIU epeyeHb, npu 60/bWOoM Koudecmee
060pydosaHus MOXHO 8biHecmu OaHHbIU pa3desn 8 rnpuroxeHue K paboyeli npoepamme)

1. AHanuTuyeckne Bechl

2. CywvnbHbIn Wwkad

3. lasoBLIN xpomaTorpad «Chrom-4» ¢ 4eTeKToOpoM Mo TeNNONPOBOAHOCTH

4. CKaHVpYOLWMIA 30HO0BLIN MUKpockon “@emTockaH-001"

5. lasoBhbIN xpomaTtorpad «Kpucrtann-2000M» ¢ 334, N4 v T

6. XKnagkocTHbIn xpomaTtorpad «Shimadzu LC-20» co cnekTpodOoTOMETPUYECKUM [ETEKTOPOM


http://elibrary.ru/
http://e.lanbook.com/
http://www.chemnet.ru/
http://www.chemrar.ru/
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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7. BuoeogeHcUToMeTp € nporpammMHor o6paboTkor xpomatorpamm TCX
8. pH-meTp-noHomep «BkcnepT-001».

9. CneTpodotoMeTp «Shimadzu UV-1800».
10. ®doToanekTpokoriopumeTp KOK-2

11. UK-cnektpomeTp Bruker Vertex-70

12. 3nekTpoHHbIN Mukpockon Jeol JLV-6380

19. OueHou4HbIe cpeacTBa ANA NpoBeAEeHNA TEKyLen U NPOMEXYTOYHOU aTTecTauumn

Mo pelweHnto Kadeapbl OLEHKM 3a 3k3aMeH/3adyeT MoryT OblTb BbICTaBfEHbl MO

pesynbTatam TeKylleh aTTecTauun obydalollerocs B CeMecTpe, HO He paHee, 4YeM Ha
3aKMIOUYNTENBHOM 3aHATUK. [Mpu Hecornacum CTydeHTa C OLEHKOW MocrneaHuid BnpaBe caaBaThb
3K3aMeH/3a4eT Ha 0BLLMX OCHOBaHUSAX.

coeprXaHmewm cnegyrowmnx pasgenos ANCUUNINHDBILL

MopsiAoK OLeHKM OCBOEHMSI 0byYarowmmMmcs y4ebHoro maTepuana onpeaenseTcs

Ne
n/n

HanmeHoBaHue
pasgena gucumnivHbl
(Moayns)

KomneTeH
uusi(n)

WugmkaTtop(bl)
OOCTUXEHUs
KOMMEeTEHLMM

OueHoYHbIe cpeacTea

KoMno3nuunoHHble
maTtepuanbl. OCHOBHble
NOoHATUSA "
onpeaeneHus.
TeopeTnyeckne OCHOBBI MK-3
PU3MKO-XMMUK
KOMMO3WNLIMOHHbIX
mMaTtepuanos. Mpusutblie
NMOBEPXHOCTHbIE
coeguMHeHus

MK-3.1,
MK-3.2

Pegepam

MeToabl nccnepoBaHus
cocTaBa U CTPOEHUsI MK-3
NPUBUTLIX CIOEB.

MNK-3.1,
MNK-3.2

Pegepam

MpumeHeHne
CUHTETUYECKNX U
KOMMO3UTHbIX
maTepuanoB
Cop6umnoHHo- MK-3
XpomaTorpadguyeckme
CBOWCTBA
KOMMO3ULIMOHHbIX
MaTepuanos.

MNK-3.1,
MNK-3.2

Pegepam

lMpomexyToyHasa aTTecTtaums
dopma KOHTPOSS - 3a4eT

lMepeyeHb sonpocos
lpakmu4eckoe 3adaHue

XUMUSI  CUHTETUYECKUX W  KOMMO3UTHBIX
mMaTepuanoB. Cucrtematvka U Ou3aiiH.
YpoBHM opraHusaumu mMaTepum.
CamoopraHusauus B nony4yeHun
KOMMO3ULIMOHHBIX MaTepuarnos.

MpnBUTbIE MOBEPXHOCTHbIE COEOVHEHUS.
OCHOBHblE TMOHATUSE U TEPMMUHONOIUS.
Mony4yeHve. MogudukaLma NOBEPXHOCTN.

TuTpuMeTpUYeckne MeToAbI aHanusa
KOMMO3MLMOHHBIX MaTepuasos.
OKMCNUTENBHO-BOCCTaHOBUTENbHOE
TUTpoBaHue. BontomeTpnyeckoe

TUTPOBaHME.
MccnepoBaHue aacopbLUNOHHBIX
paBHOBECUN MEeTo40M rasoBou

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

AnnuncomeTpus. MeTof nbe3okBapLEeBOro
MUWKPOB3BELUNBAHUSI. ViMMyHoCeHcopbI.
KpaeBble " KOHTaKTHble yrnbl.
KpuTnyeckoe nOBEPXHOCTHOE HaTsXKeHue
CMauMBaHus. PtytHaa  nopomeTpus.
WccnepoBaHne rmapodoBHbIX MOP UCTbIX
Ten npu MNOMOLM BOABMMBAHWSA BOAbI:
MeToq BOASHOW nopomMeTpun

AncopbunoHHble MeToabl aHanusa
CTPYKTYpbl U CBONCTB KOMMO3MULMOHHBLIX U
CUHTETUYEeCKMX MaTtepuanoB. WHaekchbl
rmgpodobHocTM no BenTkamny

KonebGarenbHas CMEeKTPOCKONUS.
OneKTpoHHas CMeKTpocKonus. Or1P-
CMEeKTPOCKOMUS. AMP-cnekTpockonusi.
MeccbayapoBckas CMeKTpocKonus.
TepmonuH3oBas crneKkTpomeTpust.
PeHTreHoBckas HOTOINEKTPOHHAs
CMeKTpocKonus.

WHdpakpacHas CMEKTPOCKOMUS.
CnekTpockonus KOMOMHALWOHHOIo
paccenBaHus.

CnekTpockonusa  S4epHOro0  MarHUTHOrO
pesoHaHca " 3NEKTPOHHOrO
napamarHUTHOro pesoHaHca
Macc-cnekTpomeTpuyeckune meToabl
aHanusa

JlokanbHbIV aHanu3 " aHanus

nosepxHocTn. Knaccudumkauna meTonos
nokanbHOro aHanusa.

®OTOHHO-30HA0BbIE MeTOAbl OKarbHOro
aHanusa. [lpoueccbl, npoTekawowue npu
BO36YXKAEHUN KBaHTaMM U3NyYeHUst

OnNeKTPOHHO-30HA0BbIE MeToabl.
Knaccudpmkauyms MeTOA0B no
NOBEPXHOCTHOM YYBCTBUTEMNBHOCTMH,

MPOCTPAHCTBEHHOMY Pa3peLlEHUIO.

Ynpyrve B3anMOOeNCTBUS 3NEKTPOHOB C
BELLECTBOM. MeToabl aHanmsa
MOBEPXHOCTW, OCHOBAHHbIE Ha YNpPyrux
B3aMMOEeNCTBUAX Heynpyrue
B3aUMOAENCTBUS 3NEKTPOHOB c
BELLECTBOM. MeToabl aHanmsa
MOBEPXHOCTW, OCHOBAHHbIE Ha YNpyrux
B3aUMOOENCTBUAX.

dusmyeckne npouecchl, UCMonb3yemble B
O3MA u  PacTtpoBor  3rEKTPOHHON
MUWKPOCKOMMWM.

MoHHO-30HO0BblIE MeToabl aHanuaa.
CneKkTpocKonns  paccesHUss MeaneHHbIX
VNOHOB

MoneBble 30HOOBbIE METOAbl aHanu3a
noBepxHocTn. MeToabl  CKaHupyloLen
30HO0BOW MUKpockonuu. [Nonesas noHHas
Mukpockonus n MMM ¢ aToMHbIM 30HOOM
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Ne HaumeHoBaHune KomneTeH NHaukatop(bl) o
n/n pasgena gucumniuHbl (1) OOCTMXKEHUS LLleHOYHble cpeacTBa
(moayns) KOMMeTeHunn

MeToaobl  nccnegoBaHuMA  cocTaBa U
CTPOEHMA NPUBMUTLIX CMOEB. XUMWYECKUE
MeToabl  MCCNefoBaHWs.  OneMeHTHbIV
aHanms.
MeToaobl  nccnegoBaHuMA  cocTaBa U
CTpOeHus NPUBMUTBIX Croes.

CneKTpan bHbl€ MeTOObl NCCcregoBaHnA.

,D,pyrvle MeTo[bl UccreaoBaHna coctaBa U
CTPOEHUA NPUBUTLIX CIOEB.

AncopbunoHHble 1M XxpomaTorpaduyeckme
mMeToabl. WccnegoBaHue apcopOUMOHHbIX
paBHOBECUI

MeToabl NopoMeTpum.

MeTtoabl onpegeneHus  rmapodobHoOCTH
KOMMO3UTOB

[MpumeHeHne NOBEPXHOCTHO-
MOOMMUUMPOBAHHLIX ~ MaTepuanoB B
copbunmn

[MpumeHeHne NOBEPXHOCTHO-
MOOMMUUMPOBaHHBIX ~ MaTepuanoB B
Xpomatorpadum. "a3oBas
Xpomatorpadusi.

MpumeHeHne NOBEPXHOCTHO-
MOOMMUUMPOBaHHBIX ~ MaTepuanoB B
Xpomatorpadum. YKnpgkoctHas
Xpomatorpadusi

MpumeHeHune NOBEPXHOCTHO-
MOOMMULMPOBaHHBIX ~ MaTepuanoB B
Xpomatorpadum. XvparnbHble

HenoaBWXHbIe ¢asbl.

MpombiwneHHasa xpomaTorpadus.

MbpuagHble

copbumoHHO-

WHCTpYMeHTalbHble MeTOoAdbl aHann3a.

MpMeHeHre npuBUTLIX MOBEPXHOCTHBLIX
coeguHeHW B CEHCopax.

20 TunoBble OLEHOYHbIE cpeaAcTBa WM MeToAMYECKMEe MaTepuanbl, onpegensiowme
npoueaypbl OLLeHUBaAHUA

20.1 TeKywmMmn KOHTPOJb yCNeBaeMoCTn
KoHTponb ycneBaemocTy No AUCUMMNIINHE OCYLLECTBNAETCH C MOMOLLBIO CreayoLWmX OLEeHOYHbIX
CcpencTs:
JlabopamopHbie pabombi

(HaUMeHOGaHUG OUEeHO4YHO20 cpedcmea meKyuw,eeco KOHmMpOorsida ycneeaemocmu)
BbinonHeHne nabopaTopHbIx paboT ¢ UCMofb30BaHNEM METOANYECKUX YKa3aHWUIA.
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TpeGOBaHMH K BbIMOMNHEHMWIO 3a4aHUN: CTyAeHT OOJTXEH BbINOJIHNTb NepeYveHb pa60T n

npeacrtaBnUTb OTHET O BbINOJIHEHUN C YKa3aHUEM yMeHVIf/'I 1N HaBbIKOB, I'IpI/IO6peTeHHbIX B Xoge pa6OTbI.

KpMTepMMOHeHMBaHMﬂKOMHeTeHHMﬁ

YpoBeHb
cthopmmpoBaH
HOCTH
KOMMNEeTEeHLINN

LLikana oueHok

lMonHoe coomeemcmeue omyema codepkaHuto, Uesnam U 3adadyam
nabopamopHoli  pabomeil. lMpodemMoHcmpuposaHo  3HaHue
meopemu4yecKkux  OCHO8  (bUUKO-XUMUU  KOMIMO3UUUOHHbIX
Mamepuarios, npusumbiX MNOBEPXHOCMHbIX COeOUHEeHUU, Memodos
uccriedosaHus cocmasa U CmpoeHUs] MpusUMbIX CI10es.
lMpodemoHcmpuposaHo  yMeHuUe  C€853bl8amb  MEOPUd  C
npakmukod, enadeHue noHIMUUHbIM arnnapamom OUCUUNIUHABI.
Obyyarowutica e rnonHol Mepe enadeem  MOHAMUUHbIM
arnapamom, meopemu4eckumu ocHogamu OUCUUIIUHbI, CrlocobeH
MPUMEHSIMb MeopemuYecKue 3HaHus 0718 peweHus NPakmu4ecKux
3ad0a4y 6 obrnacmu aHanu3a U U3y4YeHUsl (DU3UKO-XUMUYECKUX
ceolicme C UCrob308aHUEM KOMIMO3UUUOHHbBIX Mamepuarsos,
rpusuUMbIX N08EPXHOCMHBIX COEOUHEHULU.

lNosbiweHHbIU
yPOBEHb

3aumeHo

Hecoomeemcmeue omuyema codepxaHur, uensm u 3adadam
nabopamopHoli pabombl. He npodemMoHcmpuposaHO 3HaHuUe
meopemu4yecKkux  OCHO8  (DUUKO-XUMUU  KOMIMO3UUUOHHbIX
Mamepuaros, rnpueumsbix rMo8EPXHOCMHbIX COeOUHEeHUU, Memodos
uccriedosaHuss cocmaea U CMPOeHUs rnpusumsix crioes. He
MPOOEMOHCMPUPOBAHO yYMEHUE C853bi8amb MeOPUI0 C rPakmukod,
enadeHue MOHAMUUHbIM annapamom OUCUUrIUHBI.

Obyyarwulica He ernadeem meopemu4yeckumMu  OCHogsamu
QucyunmuHbl, He CriocobeH MPUMEeHsIMb Mmeopemuyeckue 3HaHusl
Ons peweHusi npakmu4yeckux 3adady 6 obsacmu aHanusza u
Uu3y4eHuUsi (OU3UKO-XUMUYECKUX C80UCME C UCrob308aHUeM
KOMIMO3UYUOHHbIX —Mamepuaros, pusumbsix [M0BEPXHOCMHbIX
coeduHeHud.

lNosbiweHHbIU
ypOBEHb

He 3aumeHo

20.2 NMpomexxyTo4HaA aTrectaums

MpomexyToyHas aTTecTaums No AUCUMUNIIMHE OCYLLECTBMASIETCS C MOMOLLbIO CeaYLNX

OLEHOYHbIX CPEACTB:

Pegbepam, CoobuweHue/doknad/npeseHmauyusi

HanucaHue pedepata n nogrotoBka coobLLEHUs/Npe3eHTaumnm no COBPEMEHHbIM MeToaam

XpomaTorpadum n KanunnapHoro anekTpogopesa.

ogakrwnE

10.
11.
12.
13.
14.
15.
16.
17.
18.

lMNepeyeHb mem peghepamos
CnekTpanbHble MeTOAbl CCNeaoBaHNs COCTaBa U CBOMCTB KOMMO3UTHBIX MaTeprasoB.
CopbumnoHHbIE MeETOAbI aHanmM3a CTPYKTYpbl M CBOMCTB KOMMO3MTOB.
30HO0BbIE METOAbI aHanm3a CTPYKTypbl 1 MOPGOSIONMM KOMMO3UTHBLIX MaTeprasnos.
AMP-cnekTpockonua B aHanuae KOMMno3uTHbIX Matepuanos
Cop6uUNOHHOE KOHLIEHTPMPOBAHNE HEOPTraHNYEeCKUX MOHOB
CopbuMOHHOE  KOHUEHTpUpOBaHME  (OU3MOMOTMYECKM  aKTUBHbIX  BELECTB MU
KOHLIeHTpupoBaHus B aHanunse GAB
OpraHu4yeckne nonmmepHbie COpBEHTDI
[Monvmepbl ¢ MOMNEKYNAPHBIMK OTNeYaTkaMu B aHanuse
CeHcopbl Ha OCHOBE MONMMMEPOB C MOMNEKYNAPHBLIMW OTneYaTkamm
YrnepoaHble copbeHThbl B aHanuse. HaHoTpyOku. MOHOMUTHBIE KOMOHKW.
CopbeHThbl Ha OCHOBE KpeMHe3ema B aHanM3e HeopraHN4eCKkUX MOHOB Y MOJTEKY
CopbeHThbl Ha OCHOBE KpeMHe3eMa B aHann3e OpraHNYeckMx BELLECTB

MBpuaHbIe MeToabl aHanuaa, BKMoYaLlme CopoLMOHHOE KOHLIEHTPMPOBaHWE BELLECTB.

YnopsigodeHHble Me30MNopucTbie MaTepuarnbl B aHanm3e opraHMYecknx BELLECTB.
CUHTETUYECKNE 1 KOMMO3UTHBIE MaTepuarbl B MPOMBILLIIEHHOW XpoMaTorpagun.
MeTonbl NopoMeTpum.

MprMeHeHMe NoBepPXHOCTHO-MOANMULIMPOBaHHbLIX MaTepuanos B XxpomaTtorpadgum.
XupanbHble HenoaBWXKHbIe dasbl B XpoMaTtorpaduu.

ncnonb3oBaHne
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Ona oueHuBaHMa pes3ynbTaToB OOy4YeHMs Ha 3K3ameHe/3aveTe WCMOoNb3ylTCa chneaylme
nokasartenu:
1) 3HaHve y4yebHOro wmaTepuana W BrageHne MNOHATUMHBIM annapaTtoM CUHTETUYECKUX U
KOMMO3ULMOHHbLIX MaTtepunanoB B XMMNUYECKOM aHanuse;
2) yMeHue CcBA3bIBaTb TEOPUIO C NPAKTUKON;
3) yMeHue nnnocTpnpoBaTth OTBET NpuMepamu, haktamu, JaHHbIMU Hay4YHbIX UCCreaoBaHUM;
4) ymeHue nNpUMEHATb CUHTETUYECKMX WM KOMMO3ULMOHHBLIX MaTepuanoB B aHanui3e pasfnyHbIX
0ObeKTOB;
BNageHne MnOHATUMHBIM annapaTtoM [aHHOW o06nactM Haykm (TeopeTU4eckMMM OCHOBaMm
ANCLUUNNNHBI), CNOCOBHOCTL WMMKCTPMPOBATL OTBET nNpuMepamu, akTamu, AaHHbIMU Hay4YHbIX
nccrnenoBaHui, NPUMEHATb TEOpeTUYECKME 3HaHUA AONsl pelleHust NMpakTUYEeCKUX 3adady aHanmsa
OOBbEKTOB C WCMNOMb30BAHMEM CUHTETUYECKUX W KOMMO3ULMOHHLIX MaTepuarnioB B XUMUYECKOM
aHanuse.

[na oueHMBaHMA pe3ynbTaToB OOy4YeHMs Ha 3K3ameHe (3a4yeTe C OLEHKOM) mcnonb3yeTtcs 4-
GannbHas Wwana: «OTNINMYHO», XOPOLLOY», «YAOBNETBOPUTENBHOY, «HEYA0BNETBOPUTENBHOY.

CooTHoLleHMe nNokasaTenen, KpUTEPUEB U LLKanbl OLLEHUBAHNSA pe3ynbTaToB 00y4YeHus.

YpoBeHb
Kputepumn oueHMBaHNS: KOMNETEHLNI cchopmmpoBaH Llikana oueHok
HOCTU
KOMMEeTEeHLNI

lMonHoe  coomeemcmeue omeema  obydyaruwe2ocs  ecem lNoebiweHH OmnuyHo
nepeyucneHHbiM  KpumepusiM.  [poOeMoHCMpuUpPO8aHO 3HaHuUe bIl
Memodoe 2a3080U xpoMmamozpaghuu, yMeHUe C8si3bieamb MEOPUI0 YPOBEHb
c npakmukod, enadeHue MOHAMUUHbBIM arnnapamom
Xpomamozpaghuu

Obyyarowutica 6 rnonHou Mmepe enadeem  MOHAMUUHBIM
annapamom  xpomamozpaghuu  (meopemuyeckumMu  OcHosamu
ducyunnuHel), crocobeH unmOCmMpuUposams omeem rnpumepamu,
pakmamu, OaHHbIMU Hay4HbIX uccredogaHul, NPUMEHSIMb
meopemuyeckue 3HaHusi Onsi PeweHusi npakmu4yeckux 3ada4y 8
obnacmu aHanusa U U3y4YeHUs] OU3UKO-XUMUYECKUX ceolicme ¢
ucrnornb3o8aHuUem Memodo8 xpomamozpaghuu

Omeem Ha KOHMPOIbHO-USMEpPUMEsbHbIU  Mamepuarn  He bGa3zoenlli Xopouwo
coomeemcmeyem OOHOMYy  (O8ym) u3 repeyucrieHHbIX ypO8eHb
rnokasamersel, Ho obydarouulicas 0aem rpasusibHble 0mMeembl Ha
OornosTHUMersbHbIe 80r1POCHI. HedocmamoyHo
POOEMOHCMPUPOBAHO 3HaHUEe Memod08 2a3080U U XUOKOCMHOU
Xpomamoepaghuu, ernadeHue rMoHAMUUHbLIM arnapamom 2a3osol u
JKUOKocmHoU xpomamoepaghuu, unu codepxxamcsi omaoeribHble
rpobesibl 8 YMEHUU C8513bI8aMb MEOPUIO C MPaKmMuKoU.
Obyvarowuticss enadeem MOHAMUUHbLIM annapamom 2a3oeol U
JXKuOKocmHoU  xpomamozpacghuu  (meopemuyeckumu  OCHog8amu
OucyunnuHbl), doryckaem OwWUbKU [pU  UMTIOCMPUPOBaHUU
omeema rpumepamu, akmamu, GaHHbIMU Hay4HbIX
uccriedosaHul;

unu donyckaem owubKu fpu UIrnCcmpuposaHuU 803MOXHOcmeU
rpuMeHeHuUs1 2a3080U U XXUGKOCMHOU Xpomamoepaguu 8 aHanuse
pa3iuyHbIX 06BLEKMOS;

unu Odoriyckaem oOwUbGKU 1pu OUEHKe Xxpomamoepaghuyeckol
aghghekmusHOCMU XpomamozpahudecKux cucmenm.

Omeem Ha KOHMPOJ/bHO-U3MepUMerbHbIU ~ Mamepuan He lNopoezoeniti Ydoenemeopu-
coomeemcmayem nobbiM  08yM(MpPeM) U3 r1epeyUcieHHbIX ypOB€eHbL mernbHO
rnokasamenetl, obydarowulics Oaem HernosiHble omeemsl Ha
doroniHuUMerbHble 80MpPOChkl. [JJeMoHcmpupyem 4acmuyHble 3HaHUsl
annapama mMemodo8 2a3080l xpomMamozpachuu, unu He ymeem
unacmpuposams  omeem rpuMmepamu, ¢hakmamu, OaHHbIMU
Hay4HbIx uccriedosaHul;
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unu umeem He MofiHoe npedcmasrneHue npuMeHeHuUs1 2a3o8oll u
XKUOKOCMHOU xpomMamozpaghuu 8 aHanuse pasfiudHbIX 06bLeKmos,

oonyckaem cyujecmeeHHble owubku npu OUeHKe
Xpomamoezpacghudeckol aghghekmusHoCMU XpomamozpaghudecKux
cucmem.

Obyyarowuticsas enadeem 4acmu4yHO meopemuyeckumu OCHosamu
OucyunuHsl, paemeHmapHoO  criocobeH oueHusame
Xpomamozpaghudeckol ahghekmusHocmu XpomamozepaghuyecKux
cucmem;

Obyvarowulics He ymeem MpuMeHsImb XpoMamozpaguro 8
aHanuse pas/uyHbix 0bbekmos. He ymeem unnocmpuposamb
omeem ripumepamu, hakmamu, aHHbIMU Hay4HbIX uccriedosaHudl.
Omeem Ha KOHMPO/bLHO-UBMEPUMESbHbIU — Mamepuan  He - Heydosenemeopu-
coomeemcmeayem obbiIM mpemMm(demsipeM) U3 repeyucieHHbIX meJsbHo
nokazamened. Ob6yyarowutics deMOHCMpUpyem OmpbIBOYHbIE,
ppaemeHmapHbie 3HaHusi, Oornyckaem epybbie OowWubKu 80
enadeHuUuU MOHAMUUHBIM anrnapamomMm OaHHOU obnacmu Hayku
(meopemuyeckuMu  ocHogamu  OUCUUMIUHbI), He  CrliocobeH
unacmpuposams  omeem rpumepamu, hakmamu, OaHHbIMU
Hay4HbIX uccredogaHull, He ymeem MPUMEHSMb meopemu4vecKue
3HaHusi Oria pelweHus npakmu4yeckux 3adady aHanusa ob6bekmos ¢
ucrnonb3o08aHuUeM 2a3o8ol xpomamozpachuu.

OueHka 3HaHWM, YMEHU M HaBbIKOB, XapakTepusyloLwlas aTtanbl (POPMUPOBaHUSA KOMMETEHUUN B
pamkax n3y4yeHnsa AUCuUMninHbl OCYLLECTBNAETCH B X04e TEKyLLEeNn N NPOMEXYTOYHOW aTTecTauui.

Tekywaa aTTectaumss NPOBOAUTCHA B COOTBETCTBUM C [lonoxeHuem O Tekywen atrectaumu
obyyarowwmxca no nporpamMamMm  Bbicwero obpasoBaHuMs  BoOpoHeXckoro  rocyaapCTBEHHOro
yHMBepcuteTa. Tekylwas aTrectaumsa npoBoguTcsl B dopme(ax) mnucbMeHHbIx pabom (nabopamopHsie
pabomali)

Kputepuu oueHvBaHnsA npuBeaeHb! BbiLLe.

[MpomexyToyHas arttectaums MNpPOBOAUTCHA B COOTBETCTBUM C [lonoXeHnem O MpOMEXYTOYHOM
aTTecTaumnn oby4yaroLmxcsa no nporpaMmMam Bbicliero obpasoBaHus.

KOHTpONnbHO-n3mMepuTenbHble MaTepuanbl MNPOMEXYTOYHOM aTTecTauum BKMYalT B cebd
TeopeTuyeckne BOMPOCHI, MO3BOMSAIOWME  OLEHUTb YPOBEHb  MOJMYYEHHbIX  3HAHUA  U/unn
npakTnyeckoe(ne) sagaHue(s), nosponsiowiee(ne) oueHNTb cteneHb COOPMMPOBAHHOCTUN YMEHUIA U(UITN)
HaBbIKOB, U(MNN) ONbIT OEATENbHOCTMW.

Mpwn ouEeHMBaHUN NCMONb3YKTCA KONMUYECTBEHHbIE LIKanbl OUeHOK. Kputepnun oueHMBaHUS nNpuBeneHbl
BbILLE.

20.3 KoHTponb ocBoeHus MK
KoHTponb ocBoeHunsa lNMK-3

lMepeyeHb 3agaHnin ong NpoBeEPKN COOPMUPOBAHHOCTM KOMMNETEHLNN:
1) TecToBblEe 3adaHMS:

1.Kako pasmep UCMNOMb3yeTCsi B Ka4yecTBE XapaKTEPUCTMYECKOro, eCnu HaHovacTuua
NMEET CNOXHY hopmy 1 cTpoeHne?
a. JIMHEWHbIN pa3Mep HaHO4YacTuULbI.
b. pasmep CTPyKTypHOro anemeHTa.
C. pasmep MarHUTHOro AOMEHa.
d. anuHa cBobogHoro npobera anNeKkTpoHOB.

2.YKaXnUTe Kak MEHSIeTCA [0S aTOMOB, HaxoOsWMXCA Ha MNOBEPXHOCTU cdrepunyeckomn
YacTuubl C YBENMYEHNEM pa3Mepa 3TOMN YacTuLbl.
a. YBenuumBaeTcs.
b. YmeHbluaeTcH.
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C. He UaMeHdeTcA.

3.0na kakux cucteM B rpouecce co3gaHus U (PYHKUMOHMPOBAHUS HAHOCTPYKTYP
XapakTepHa guccunaTtnBHas camoopraHmsauma?
a. Ansi OTKPbITON CUCTEMbI.
b. Aans nsonnpoBaHHOW CUCTEMBI.
C. And 3aKpbIiTON CUCTEMBI.

4.Ykaxute kakon pasmep d u kakoe 4mcrno atomoB N xapakTepHO AN M30TPOrMHbIX
(cpepuryeckmx) knactTepoB U HAHOKPUCTASNOB.
a. d=1-5HmM, N<100 atomos.
b. d =1-5 Hm, N<1000 aTomoB.
c. d=5-100 Hm, N >1000 aTomoB.
d. d=5-100 Hm, N >1000000 aTtomoB.
e. d=5-100 Hm, N= 103-10°6 aTomoB.

5.CtpemneHue Kk 6ecnopsiioMHOMY pacronioXeHM0 aTOMOB 3a CYET TensoBbIX kKonebaHun
aTOMOB B KOHAEHCMPOBaHHbIX ha3ax Bblpa)kaeTcs.
a. B U3MEHEHWUN IHTPONUM.
b. B M3MeHeHUn aHTanbLNnu.
C. B u3MeHeHun cBoboaHon aHeprmum nbbcea.
d. B M3MEHEHUM TENNOEMKOCTN CUCTEMBI.

6.KpuTepuin camonpomnssBoribHOro NpoTeKaHNA npoLecca Npu co3gaHnun matepuarnos
a. AG>0.
b. AG<0.
c. AS<O0.
d. AH>0.
7.CTpemnieHme cucTemsl K arperawumm conpoBoXgaeTcs.
a. llonoxuTtensHon BenuyunHon AH.
b. OTtpuuatensHown BenuyinHon AH.
C. YMeHblUEeHMEM KONnYecTBa XMMUYECKNX CBA3EN Mexay aToMaMu.
d. TennosbIM ABWXEHWEM MOJSIEKYN B rasax.
8.MMpun nepexone yepes mexdasHyr rpaHULy cOCTaB 1 CBOMCTBA.
a. MEeHSATCHA NUHENHO.
b. MeHAKOTCA CKauKooOOpasHo.
C. He MeHSIoTCS.
9.lBmkyLen cunon ¢asoBOro npeBpalleHns, (MepeHoC KOMMOHEHTa mexay asamm),
aBnseTcs
a. rpagueHT XMMUYeCKMX NoTeHLManos.
b. rpagmeHT Temnepartypsbl.
C. rpagueHT JaBrneHus.
10.Mpu aBonwouMM OT MpeflecTBEHHWKA K KOHEYHOMY MpOoAykTy nbas cuctema
cyLiecTtByeT?
a. B TepMoAUHaAMUYEeCKU HEPaBHOBECHbIX YCITOBUAX.
b. mMmoxer ObITb onucaHa OUPYypPKALMOHHOW KaPTUHOM C OJHOM WU
HECKONIbKMMN TOYKamMu budypkaumn.
C. B COCTOSIHUM TEPMOANHAMUYECKOro PaBHOBECHS;

11.MeHbliee Bpemsi, Heobxogumoe [Ona nepexoga MaTtepusana B obnacTtb
HeJeTepMUHUPOBAHHOIO NOBeAEeHUS npeanonaraeT
a. bonee HM3kaa xMMmmnyeckasa CNoOXHOCTb CUCTEMBI.
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b. Bonee BbicOKasi XMMM4YecKasi ClIOXKHOCTb CUCTEMbI.
c. bonee BbicoKkas CTPYKTYPHasA CNOXHOCTb CUCTEMbI.
d. bonee Hu3kasa CTPYKTYpPHaA CINOXHOCTb CUCTEMDI.

12.Mpwn 6onee KOPOTKOW IBOMOLMN MaTepNanos

npoiue obecneyuTb AeTepMUHNpoBaHHOe nNnoBeaeHune CUCTeMbl.
nonyynTb NpPoAYyKT C BocnpoussoanMbiMu CBOMNCTBaMM.
ClnoxHee obecneunTb getTepMmnMHMpoBaHHoOE noeegeHne CUCTeMbl.
NnoJ1Iy4dnTb NPOAYKT C HEBOCNPOMU3BOANMbIMU CBOMCTBaMM.

coop

13.B 30He peakunn ona noriydyeHna matepuanoB C BOCNpoOnM3BOAUMbIMUA cBOMCTBaMM npu

o6pa3oBaHNN MPOMEXYTOYHbIX NPOAYKTOB OudypKauMOHHbIE MpeBpaLLeHns OOSMKHbI
ObITb

a. YcTpaHeHbI.

b. YBenuyeHsbl.

C. COXPaHATbCHA HEU3MEHHbLIMW.

14.MeToabl, OCHOBaHHble Ha (OPMMPOBaHMM B pacTBoOpax YrNbTPaMUKPOOAUCTIEPCHbLIX

KONNOWAHbIX YacTuL, NnpeanonararT
a. MNMonukoHaeHcauuo npekypcopoB B npucytctBumn MNMAB, npegoTBpaLLaroLwmx
arperauuio.
b. ymnaneHue ogHOro M3 KOMNOHEHTOB MWKPOreTePOreHHOM CUCTEMbI B pesyrbTaTe
XUMUYECKOW peakLumn Unmnm aHogHOro pacTBOPEHMS.
C. 3akanky CTEKISIHHOW UNn CONeBon MaTpuLbl C paCTBOPEHHbIM BELLLECTBOM.
d. ncnapeHue pactBopuTenst u ctabunusauunio obpasyroLmMxcs HaHo4YacTu,

15.Peakuunmn okncneHus TeepaodasHbix MaTepmanos ¢ y4acTuem rasa

a. Bcerga aHOoTEPMUYHbI.
b. Bcerga 3aK30TepPMUYHBI.
C. npoTekaT 6e3 BblaeneHns aHepruu.

2) CcUTyaLMOHHbIEe, NPaKTUKO-OPUEHTMPOBAHHbIE 3a4a4v / MUHU-KEWNCHI:

1.

Kakvne matepmanbl xapaktepusyoTca NpMBeeHHbIM onpeaeneHnem:

nobble nonukpucTannuyeckme Matepuarnbl, nofny4aemble cnekaHneM HemMeTanmyeckmx
MOPOLLKOB MPUPOAHOIO WM UCKYCCTBEHHOrO MPOUCXOXAEHUA?  (KepamMuyeckue
mMaTepuarnbl)

YKaxute TEPMUH, XapakTepusyoLNACSa Crieayowmm onpegeneHnem:

OO6beKkTbl, pasMep KOTOpPbIX XOTsl 6bl B OAHOM M3MEPEHUN AO0SMKEH ObiTb COM3MEPUM C
KOppenAUMOHHbIM pagnycoM TOro UM MHOTO (PM3NYECKOrO SBMEHUS (Hanpumep, OSIUHbI
cBoboaHoro npobera anekTpoHOB, (POHOHOB, ASIMHbI KOFEPEHTHOCTU B CBEPXNPOBOAHNKE,
pa3MepoM MarHMTHOro OMeHa unu 3apogplila TBepaon gassl). (HaHoMaTepuansi)
Kakon TepMmnH xapaktepumayeTcs creayrowmm onpegeneHnem?

Hanunune onpeneneHHOW NPOCTPaHCTBEHHOW OpraHu3auMm Matepum Kak MUHUMYM Ha
YPOBHSIX HAHOPA3MepPOoB N B MMKpomMacLuTabe.hasax (CTPYyKTYpUMPOBaAHHOCTD).

Kakon npuHuun oTpaxaeT dopmynupoBka: "HeobpaTtmmo npoTekawT nulb
3aK3oTepMmnyeckne TeepaodasHeie peakumm". (npuHumn bepTno).

Kakoe noHATMEe oTpaxaeT onpegeneHue: "COBOKYMHOCTb BCEX TFOMOMEHHbIX YacTeu
reTeporeHHon CuUCTeMbl, OTAerneHHas OT [OpyrMx 4acTerd CUCTEMbl  YEeTKUMMU
noBepxHocTaAMK pasgena” (dasa).

YKaxute nOHATME, KOTOpoe oTpaxaeT dopMynupoBka: "BewectBa, KOMOUHUPYS
KOTOpble MOXHO MOJSTy4YUTb XUMUYECKUI CcOCTaB Bcex pas”. (KOMMNOHEHT).
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7. Kakoe noHATME oOTpaxaeT npuBedeHHoe onpefeneHve: “"HauvmeHblee 4ucro
He3aBUCUMbIX NEepPEMEHHbIX, KOTOpble HeoBx0aAMMO 3adaTb, YTOObI MOMHOCTLIO ONUCaTb
COCTOSHME CUCTEMbI NpW paBHOBECUM" (YMCO cTeneHen cBoboabl).

8. Kakoe noHATME COOTBETCTBYET OnpederieHnio: "KayeCTBEeHHble MepecTporkn Wnm
MeTamMopd0o3bl pasnnyHbiX OOBEKTOB NP M3MEHEHUW MapaMeTpoB, OT KOTOPbIX OHMU
3aBucat" (oudypkaums).

9. Kakve meTogbl monydyeHwss HaHoMmartepuanos npegnonaralT "ObICTPYO KOHAEHCcauuo
napos B yCroBusix, NCKNIOYaoLWnNX arperauuio n pocT YacTtuy"?
(BblcOKO3HepreTM4yeckue metoabl).

10.Kakve wmeTOoObl npegnonaraloT COBMECTHbIA  MOMOJST  B3aMMHO  HepacTBOPUMBIX
KoMmnoHeHToB? (1 MexaHoxumMunyeckue mMeToAbl).

11.Kakon npuHUMN NEeXUT OCHOBE crefylowen kraccudpukaumm MeTogoB CUHTe3a (Tun
BO34EeUCTBUA a) TepMuyeckoe; 6) MexaHuyeckoe; B) uU3rlyvyeHue; r) Bo3gencreue
nnasmbl; A) BO3AEeNCTBUE INEKTPUYECKOro ToKa)

3apaHua pasgena 20.3, a Takke 3agaHua JYMK (obpasoBaTenbHbii noptan «ONEeKTPOHHbIN
yHuBepcuteT BIY» B pasgene «OnekTpoHHble Kypcbl» — «XumMumdeckun dakynbtet» — «Kadegpa
aHanuTtnyeckon xummn» — «b1.B.[1B.05.02 CuHTeTMYEeCKE N KOMMO3UTHbIE MaTepuarbl B XMMUYECKOM
aHanmse» https://fedu.vsu.ru/course/view.php?id=3848) pekomMeHAYOTCA K WUCMOMb30BAHUIO MNpU
npoBegeHnN ANarHoOCTUYECKUX paboT C Lerbio OLEHKM OCTaTOYHbIX 3HAHUW MO pe3yribTataM OCBOEHUS
JaHHOW AMCUUNNUHBI
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