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PABOYASA MPOrPAMMA YYEBHOW OUCLIMMNIUHBI

51.B.[1B.05.02 CuHTETUYECKNE U KOMNO3UTHbIE MaTepuarnbl B XMMUYE€CKOM aHanuse
Koo u HaumeHosaHue 0UCL4UI'U7UHbI 8 coomeemcmeuu c y'-Ie6HbIM rnriaHom

1. Koa u HammeHoBaHue HanpaBreHuA noaroToBku/cneumnanbHOCTH:

04.05.01 dyHOoameHTanbHag v npuknagHag Xxmumus

2. Npodunb nogrotoBku/cneunanusauma: PyHgameHTanbHasg XumMmsi B npoeccroHanbsHoM
obpasoBaHuK

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

5. Kacdbegpa, oTBevarowan 3a peanmsaumio gucumnnuibl: Kadeapa aHanmTn4eckom XmumMmmm

6. CoctaButenu nporpammbl: __KapnoB Cepren ViBaHOBWY, 4.X.H., AOLIEHT

(OUO, yyeHass cmeneHb, y4eHoe 38aHue)

7. PekomeHaoBaHa: HMC xumundeckoro dakynbeteta  19.03.2020, npotokon Ne3
(HaumeHogaHue pekomeHOyouwel cmpykmypbl, dama, HOMep rPOMOoKoa,

ommMemKu 0 MPodrieHUU 8HOCSIMCST 8PYYHYIO)

8. YueOGHbIN ropn: 2024 / 2025 CemecTtp(bl): __ 9



9.Uenwu n 3agayu y4ye6HOM AUCLUMNITUHBI

Llensimu oceoeHusi y4ebHoU OucyurniuHbl 6515 MmcCs:

- pgaTtb npencrtaeslieHNMe O CUHTEe3e KOMMO3UTHbIX MaTepuaros, MeTodax WU3yYeHud CBOWCTB M WX
NPUMEHEHNI0 B XMUMNYECKOM aHalna3e,

- noTeHuunarnbHbIX BO3SMOXHOCTAX MeXOUNCLUUMNIMMHapPHOIro NCnofb30BaHUA 3a cHeT I'IOJ'II/IbeHKLI,I/IOHaJ‘IbHOCTI/I
KOMMNO3UTOB.

3adayu y4ebHoU OuCyUMNUHbI:

- pacCMOTpeTb OCHOBHbIE MPUHLUMNbI COBPEMEHHbIX (*)VISVI‘-IeCKVIX n dI)I/I3I/IKO-XI/IMI/|LIeCKI/IX MeToaoB aHanumaa,

ncnonb3dyemMblX ONA U3yHeHua 1 perynnpoBaHuA CBOMCTB KOMMO3UTHbIX maTtepuanos, ”n 0COBEHHOCTSAX UX
npuMeHeHuda B aHanunse ana nccnegoBaHmna pasiimyHbIX TUNMOB HAHOCTPYKTYP;

- [paTtb npeacraeneHna O MeTodax, UMelLWwnx Hanbonee LLIMPOKYHO obnactb npuMeHeHnda, — OT
HeopraHn4eckmnx o NnofiuMepHbIX U OMOCOBMECTUMBIX HaHOMaTepunanos;

- paccMoTpeTb MNpuMeHeHne MeToaoB aHanuda AOnAa WU3y4vYeHua CTPYKTypbl U CBOWCTB (byHKLLI/IOHa.I'IbeIX
HaHOMaTepunanos;

- Ha OCHOBaHUM NONYy4YeHHbIX TeopeTU4eCKnx 3HaHUA 0 MeTodax XUMMYECKOro aHanmsa CTyAeHTbl OO0STXHbI
MMETb npeacTtaBneHna o npuHumnax Bbl60pa mMmaTtepuanos And ocCyuwecTBlleHUAa aHanm3a B COOTBEeTCTBUU C
nocTaBrieHHOMN nepea HuUMU npo6neM0171, paspa60TaTb CXeMy aHanusa, npakth4eckn npoBectn ero u
MHTEepnpeTnpoBaTb NOoJy4YeHHble pe3ynbTaTbl.

10. Mecto y4yebHOM AaucuunnuHbl B cTpyktype OOIl: YacTtb, cdopmupyemas yyacTHMKamu
obpasoBaTenbHbIX OTHOLEHU (BapuaTueHas) 6noka b1
Yacmb, chopMmupyemasi yd4acmHukamu obpasosamersibHbiXx omHoweHul (8apuamuesHasi) 6rioka b1,

B pesynbTate OCBOEHUA AOUNCUUMIINHBbI CTYOEHTbl AOO0JTKHbl BIlafe€Tb OCHOBHbIMU MNOHATUAMU
XUMUN CUHTETUHECKNX N KOMIMO3UTHbIX MaTepunanoB, 3HaHNAMUN TEOpPEeTUYECKNX OCHOB CUHTE3Aa,
N3yvyeHund CBOWCTB CUHTETUYECKNX N KOMMO3UTHbIX mMaTtepumanos, X NpUMeEHEHNA B XMMNYECKOM
aHanumse.

[aHHas gucumnnunHa aBnaeTcs NpeaLwecTByoWEen BbiMyCKHOW KBanMdukalmMoHHon paboTe.

11. MnaHupyemblie pe3synbTaTbl 00y4YeHUsA Mo AucuunnuHe/Moaynio (3HaHUA, YMEHUS,
HaBbIKW), COOTHECEHHbIe C NMMTaHUupyeMbIMN pe3yribTaTaMu OCBOEHUs1 obpasoBaTefibHON
nporpaMmmbl (KOMNEeTeHLMAMU) U MHOAUKATOPaMU UX AOCTUXKEHUSA:

Kog HasBaHune Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMH
K - | Cnocoben na ocnose | 1IK - 3.1; | Cucrematnsmpyet YmeTb:  cuctematusmpoBaTb  MHpopmMauuio,
3 KPUMU4ECK020 WHpopmauuio, nonyyeHHyto B xoge HWP wn HANOKP,
ananza Mofy4YeHHyl0 B Xofde | aHanM3npoBaTtb €e W COomnocTaensATb C
pesynomamos HUP u HUP wn HWOKP, | nutepatypHbiMn OaHHbIMW; ncnonb3osaTb
HUOKP oyenusamo aHanusnpyet ee WU | 3HaHuA B obnactu dyHOaMeHTanbHbIX
nepcnekmuesl ux conocraenset C | XUMUYECKNX MOHATUA KN METOOOSNOMMYECKMX
NPAKMUYECKO20 nuTepaTypHbIMK acnekTos XUMUK CUHTETUYECKMX "
npUMeHeHUs. u OaHHbIMK KOMMO3WLMOHHBIX MaTepraros.
NPOOOTIHCEeHUS IIK - 3.2 | Onpegenset Bnagetb: MEeTOoO0STIOrMYEeCKUMU acnektamm
pabom 6 obracmu BO3MOXHbIE XUMUN  CUHTETMYECKUX W KOMMO3ULMOHHBIX
AHATUMUYECKOT, HanpaBneHus MaTepuanos, opMaMy U MeTogamMu Hay4yHOro
Gusuueckoii passutua paboT u | MO3HAHMA MO CO3OaHWI0  KOMMO3UTOB U UX
Heop2anu4ecKot, NnepcrneKkTmBbI MCMNOMb30BaHMIO B aHanmae.
opaanuueckoil u NPakTN4YeCcKoro 3HaTb: byHOaMeHTanbHbIe XMMUYECKME MOHATUS
NOMUMEPHOU XUMUU NPYMEHEHNs " MeTOL0ormM4eckmnx acnekToB XUMUn
NOMy4YeHHbIX CYHTETMYECKUX M KOMMO3NLMOHHBIX MaTepraros.
pesynbTaToB
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12. O6bemM AMCUMNNIUHBLI B 3a4eTHbIX eAMHULUax/yac.(s coomsemcmeuu ¢ y4ebHbIM fnaHoM) —
3/108.

Pdopma NpoMeXyTOHYHOM aTTecTauuU (zavem/sk3ameH) 3a4e€T C OLLEHKOMN.

13. Buabl yyeb6HoM paboTbl

13. TpyAoeMKOCTb Mo BuAam y4e6Homn paboTbl

TpyaoemMKoCTb
Bug y4ebHom paboThbl Bcero Mo cemecTpam
Ne cemecTpa 9
AyaUTOpHbIE 3aHATUSA 88 88
nekunm 44 44
B TOM yucne: npakTu4yeckme 0 0
nabopaTtopHkle 44 44
CamocrosiTensHas paborta 20 20
B TOM 4mche: KypcoBas paborta (MpoekT) 0 0
dopma npoMexXyTodHOM aTTecTauum 0 0
(8a0 — wyac.)
WTtoro: 108 108
13.1. CopepxaHne AUCLUUMNIUHLI
n/n Peanunszauyusa
pasgena
AVCLMNMWHBI
HanmeHoBaHue pasgena
AVCLMNANHb CopepxaHve pasgena gucumniunHbl C MOMOLLbIO
OHNamH-
Kypca,
QYMK
1. Jlekumm
1.1 KoMno3anumnoHHble MaTepuanbl. | KomnosuumoHHble MaTepuarnbl. OCHOBHbIE MOHATUS | -
OcHoBHble NOHATKSA n | u onpegenenuns. TeopeTnyeckne OCHOBbI (PU3MKO-
onpeaeneHnsi. TeopeTnyeckne | XMMmMmM KOMMO3ULMOHHBIX MaTeEpUarnos.
OCHOBbI PUINKO-XMUN | XNMNA NOBEPXHOCTU. [lpuBUTbIE MOBEPXHOCTHbIE
KOMMO3ULIMOHHbIX coeavHeHMs.
MaTepuanos. MpuBuTLIE
NMOBEPXHOCTHbIE COEAUHEHNS
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1.2

MeToabl nccnenoBaHus
COCTaBa N CTPOEHUA NMPUBUTLIX
cnoes.

MeTtogbl wuccnegoBaHWs cocTaBa W CTPOEHWS
NPUBMUTBIX Cnoes. Xummndeckue MeToabl
uccrniefoBaHus. OnemMeHTHbIN aHanms.
TutpumeTpudeckne  Metodbl.  OkMCAUTENBHO-
BOCCTaHOBUTENbHOE TUTPOBaHMe.
BontomeTtpuyeckoe TUTpoBaHue.

CnekTparnbHble MeToabl uccnegoBaHus.
KonebGartenbHasi cnekTpockonusa.  OreKTpoHHas
CMeKTpocKonus. OrlP-cnekTpockonus. AMP-
cnekTpockonusi. MeccbayapoBckasi CreKTPOCKOMNKS.
TepmonuH3oBas crnekTpoMeTpusi. PeHTreHoBckas
POTOSNEKTPOHHAS CMEKTPOCKONUS.
AncopbunoHHble 1 xpomaTorpadmnyeckne MeToabl.
NccnepoBaHne ancopbUMOHHBLIX paBHOBECUIA B
cTaTU4ecKmx YCNoBUSIX. WcecneposaHve
aacopOLMOHHBIX paBHOBECU METOAOM ra3oBoOW
xpomaTtorpadmm. WHpekcbl  ruapodobHOCTN Mo
Bewntkamny.

Opyrve meTogbl uMccneqoBaHUSA  CTPYKTYpPbl U
CBOWCT KOMMO3ULIMOHHbIX MaTepuanos.
AnnuncomeTpus. MeTopg Nbe30KBapLEBOro
mukpossBewwmBaHus  (MKM).  mmyHoceHcopbl.
KpaeBble U1 KOHTakTHble ymbl. Kputundeckoe
NMOBEPXHOCTHOE HaTsXeHne cMmadmBaHus. PTyTHas
nopomeTpus. WccnegoBaHue rMapodobHbIX nop
UCTbIX Ten npuv NOMOWM BOaBNMBaHWS BOAbI:
MeTo[ BOASHON NOPOMETPUM.

1.3

MpUMeHeHNE CUHTETUYECKUX U
KOMMO3UTHbIX MaTepuanos
Cop6unoHHo-
XpomaTorpadguyeckme
CBOMCTBA KOMMO3ULIMOHHbIX
mMaTepuasnos.

MpmeHeHne NOBEPXHOCTHO-MOANMULMPOBAHHBIX
matepuanos. lNpumeHeHune B copbuun. Copbums m3
Bo3ayxa. Copbumsa mn3 soabl. Copbumnsa mn3 gpyrmx
cpea. lMpumeHeHne NMOBEPXHOCTHO-
MOAMPULMPOBaAHHBLIX MaTepuanos B
XpomaTorpadum. "a3oBas XpomaTtorpadgusi.
BbicokoadhpekTmBHas XNOKOCTHas
xpomaTtorpadus (BOXKX). CopbeHTbl ¢ npuBUTBHIMU
G YHKLMOHANbHBbIMMK rpynnamu. MoHHas
XpomaTtorpacdusi. BbicokoadhdhekTnBHan
KomnnekcoobpasoBaTenbHas XpomaTtorpadus
WMOHOB MeTansnoB. Xpomarorpagpusa Grnononnvepos.
XvpanbHble HenoaBwXHble dasbl. XupanbHble
dasbl anga nuraHgooOMeHHoW Xpomatorpadun.
XvpanbHble ¢asbl C NPUBUTBLIMU KpayH admpamm n
LMKITOOEKCTPUHaMN. XnpanbHble dasbl c
npuBuTbIMKM  Genkamu.  XupanbHble dasbl C
NPUBUTLIMU  U3OCTPYKTYPHBIMKW  MONMMEPaMMU.
MpombiweHHas XpomaTorpadus. Mytn
COBEpPLUEHCTBOBAHNS ob6palLeHHO-(a30BbIX
copbeHTOB A5t TexHonormdecknx uenen. MNpumepsbl
npoMbILWIeHHON  xpomatorpacpum Ha XMK B
OTEYECTBEHHOM U 3apyDOexxHOW NpakTuke.

MbpnagHble COPBUNOHHO-MHCTPYMEHTAITbHbIE
MeToabl aHanuida. CopOuMoHHO-CneKTpanbHbIf
meton. CopOUMOHHO-NMIOMUHECLEHTHBIA  METOoA.
Copbumsa  NIOMUHECLMPYIOLLIMX  KOMMIIEKCOB  Ha

NMOBEPXHOCTW. Copbuus " obpasoBaHue
KOMMMEKCOB  HEMOCPEACTBEHHO C  MPUBUTHLIM
nuraHgom. CnekTpockonus andysHoro
OTPaXEHUS. CopOBUNOHHO-GNTyOpPECLEHTHbIV
MeToa. doToakycTuyeckas CMEKTPOCKONUS.
CnekTpodoTomMepusi CycneH3um copOeHTOB.

lMpumeHeHne NPUBUTBIX NMOBEPXHOCTHbIX

coeguHeHnn B CeHcopax. Twvnbl CEeHCOpoB U UXx
KJ'IaCCVI(bVIKaLI,VIFI. SJ'IGKTpOXVIMVI‘-IeCKVIe CEeHCOpblI.




2. JlabopamopHbie pabombi

2.1 KomnosnumnoHHble MaTepuanbl. | VIHCTpykTax no TEXHUKe ©e3onacHoCTHU.
OCHOBHbIE NOHATUA U TemMnnaTHbIA CUHTE3 KpeMHe3ema
onpeneneHus. TeopeTnyeckue
OCHOBbI (PM3NKO-XUMUN
KOMMO3NLIMOHHLIX MaTepurarnos.
MpuBKTbLIE NOBEPXHOCTHLIE
CoeINHEHUS

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

2.3 MeToabl nccnegoBaHus MK-cnekTpockonnyeckoe nccnegoBaHue CTpyKTypbl
COCTaBa M CTPOEHUS CYHTETMYECKMX MaTepuarnoB 1 KpeMHE3EMOB
NPUBUTLIX CIOEB.

2.4 MeToabl nccnegoBaHus UK-cnekTpockonuyeckoe nuccnegosaHue
COCTaBa M CTPOEHUS rmgpartauum matepuanos
NPUBUTBIX CIOEB.

2.5 MeToabl nccnepoBaHus N3yueHne mopdronorum copbeHToB N SNEMEHTHBIN
cocTaBa U CTPOeHns aHanu3 metogom POM n 33MA
NPUBUTBIX CIOEB.

2.6 MeToabl nccnepoBaHus OneMEHTHbIN aHanu3 Mo [aHHbIM PEHTrEeHOBCKOM
cocTaBa 1 CTPOEHUs! CMEeKTPOCKOMmu
NPUBMUTLIX CIOEB.

2.7 MeToabl nccnegoBaHus TepmorpaBMMeTpuss B aHanmMse CTPYKTYpbl W
cocTaBa 1 CTPOEHUs TEPMOCTabNNBbHOCTM KOMMNO3NTOB
NPUBMUTLIX CIOEB.

2.8 MeToabl nccnepoBaHus [MoBepxXHOCTHbIE 7] obbeMHble cBoOWNCTBa
cocTaBa U CTPOEHUsI afncopbeHTOB MO AaHHbIM  HU3KO-TemnepaTypHoOm
NPUBMUTLIX CIOEB. agcopbuun/gecopbumm  asota. WN3otepmbl B3IT.

Pacyer ymenbHoOm  nnowagM  MOBEPXHOCTH,
avameTpa n obbema nop.

2.9 MeToabl nccnepoBaHus Mcnonb3oBaHne on-line ycTaHOBKM Ansi U3yyeHusi
cocTaBa U CTPOEHUsI agcopbumnoHHbIx cBorcTB INGA
NPUBMUTLIX CIOEB.

2.10 MpumeHeHne cnHTeTn4deckux n | CopbumoHHble CBOMCTBA KpemMHe3eMoB "
KOMMO3UTHbIX Matepuanos CUHTETUYECKMX NOSNTMMEPHBIX MaTepuarnos
Cop6unoHHo-

XpomaTtorpacuyeckmne
CBOMCTBA KOMMO3ULIMOHHbIX
MaTepuarnos.

211 MpumeHeHne cnHTeTUYeckux N | JuHamuka copbuun >KUPOPacCTBOPUMbIX BELLECTB
KOMMO3UTHbIX MaTtepuanos CO CNEKTPOPOTOMETPUHECKUM KOHTPOSIEM.
Cop6umnoHHo-

XpomaTtorpacuyeckme
CBOMCTBA KOMMO3ULIMOHHbIX
MaTepuanos.
2.12 IMpuMeHeHne cMHTeTUYECKUX N | [MHamMMKa copbuumn XKUPOpPaCTBOPMMbIX BELLECTB C

KOMMO3UTHbIX MaTepuarnos
Cop6umnoHHo-
Xpomartorpaguyeckue
CBOWCTBA KOMMO3ULMOHHBIX
MaTepuanos.

rasoxpomaTorpacuyeckmm KOHTPOMNEM.
KoHueHTpupoBaHue docdonnnnaos Ha
KpeMHe3eMmax.




13.2. Tembl (pa3genbl) AUCUMNNVHBLI U BUAbI 3aHATUN

Buabl 3aHsTUIA (H4acoB)

Ne HanmeHoBaHue Tembl

CamocTosaTenbHas
n/n (pasgena) gucumMnnuHbI Jlekumn | Mpaktuyeckne | JlabopaTtopHbie

paboTta Beero

KomnosnuuoHHble Matepuarnsbl. | 8 0 8 4 20
OcHoBHblEe NOHATUSA n
onpegeneHus. TeopeTudeckue
1. | ocHoBbI PUNKO-XUMUU
KOMMO3WLMOHHBIX MaTepuanos.
MpuBuTbIE NOBEPXHOCTHbIE
coegMHeHus

MeTtoabl nccnenosaHua | 20 0 20 8 48
2. | cocTaBa " CTpOEeHUs!
NPUBUTLIX CMOEB.

MpumMeHeHne cuHTeTUYecknx K | 16 0 16 8 40
KOMMO3UTHBbIX mMaTepuanos
3. CopbLMoHHO-

Xpomatorpauyeckne CBoMCTBa
KOMMO3WLMOHHbIX MaTepuarnos

NToro: 44 0 44 20 108

14. MeToau4ecKkue yKkasaHusi Ans 06y4aroLWmnXcs No 0CBOEHUIO AUCLMMIINHDI

pabota C KOHCMEeKTaMu IeKuMin, Mpe3eHTaUMOHHBIM  MaTepuanoM, WHTEepHeT-pecypcamu, BbIMOMHEHNE
nabopaTtopHbIx paboT.

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

Heob6XoaUMbIX AN OCBOEHUA AUCLMUNIINHbBI (Criucok numepamypbl 0hOPMIISIEMCS 8 COOMeemcmeauu
¢ mpebosaHusimu TOCT u ucrionb3yemcs obuwjasi ckeosHasi Hymepauus Orisi ecex aud08 UCMOYHUKOS)
a) OCHOBHas nuTeparypa:

Ne n/n McToYHMK
1 KpuctunaH I'. AHanuTtnyeckasa xumms : B 2 Tomax. / . KpuctuaH ; nep. ¢ anrn. — M. : BUHOM.
) Jlabopatopus 3HaHun, 2009. T.1. — 623 c.
2 Kpuctnan I'. AHanuTtnyeckasa xmmums : B 2 Tomax. / I'. KpuctnaH ; nep. ¢ avrn. — M. : BUHOM.

Jlabopatopus 3HaHun, 2009. T.2. — 504 c.

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

3 pecypc]//KemepoBo : KemepoBckuin rocygapctBeHHbin yHuBepceuteT, 2013. - 336 c. // Pexum
) gocTyna: «YHuBepcuTeTckas bubnunoteka online» : anekTpoHHO-6ubnuotevHasa cuctema. —

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

6) nononHuTenbHas nuTeparypa:

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

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

5 AHanuTtnyeckasa xmmus. Npobnembl n noaxoabl: B 2 1. MNep. ¢ anrn.. / MNMoa pea. P. KenbHepa,
K.-M. Mepme, M. Otto 1 gp. M. : Mup: OO0 «M3g-8o0 ACT», 2004. T. 1. 608 c.

6 AHanuTtnyeckasa xmmus. MNpobnembl n noaxoabl: B 2 1. MNep. ¢ anrn.. / MNMoa pea. P. KenbHepa,
XK.-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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9

MeTtoabl aHanu3a nosepxHocTw/ MNoa pen A.3aHaepHsbl. M.: Mup, 1979, 582c.
Byaopad 0., Oenyap T. CoBpeMeHHble MeToAbl MccnegoBaHus nosepxHoctu. M.: Mup, 1989,

568c.
10. ®engmaH J1., Manep [. OcHOBbI aHanm3a NOBEPXHOCTU U TOHKUX nNneHok. M.: Mup, 1989, 342c.
11 lFoynacrenH k., HetoGepn O. U gp. PactpoBasi aneKTpoHHash MUKPOCKOMWS U PEHTTEHOBCKWN

MukpoaHanus. T.1,2, M: Mup, 1984
12. Hedepnor B.W., YepennH B.T. dusmyeckne Metoabl UCCrieqoBaHUs NOBEPXHOCTM TBEPAbIX Ten.




M.: Hayka, 1983, 296c.

AHanu3 noBepxHOCTW METOAaMU OXe- U PEeHTreHOBCKOW (DOTOINEKTPOHHOW crnekTpockonuu /
Mop pen. O. Bpurrca, M.I1. Cuxa .— M. : Mup, 1987 .— 600c.
CopbuunoHHo-xpomaTtorpacpmyeckne MeTOAbl  pas3feneHnsi, BbiAENeHuss W onpeaeneHus
14. dusmonornyeckn aktmeHbix BellecTB / B.®. CenemeHeB [ gp.] — BopoHex : UN3partenbcko-
nonurpadguyecknin LeHTp BopoHex. yH-Ta, 2013.- 72 c.

MoaudurumnpoBaHHble KpemMHeseMbl B copbuun, katanuse n xpomatorpadpum / [I.B. JIncmukux,

13.

15. I".B. KyopsiBues, A.A. CepaaH un gp.] ; lNog pea. I'.B. Jlucudkmna .— M. : Xumung, 1985 .— 246
XUMUST NPUBUTBIX MOBEPXHOCTHbIX COEAMHEHUI ;| YyebHoe nocobure ans crtyd. By3oB, 00y4. no
cneumansHoctn 011000- Xumus, crneumanuampyownxca B obrnactm XMmum MOBEPXHOCTU MO

16 cneumnanmsaumam: 011001- Axanut. xumua, 011014- Konnowua. xumusi, 011019- Xumwus

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

B) MHDOPMAaLMOHHbIE 3M1IEKTPOHHO-06pa30oBaTeNbHbIE PECcypChl:

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. AHanuTtnyeckas xumus B Poccum - http://www.rusanalytchem.org/default.aspx
20. Poccutickull xumuko-aHanumudeckul nopmarn - http://www.anchem.ru/
21. Calim 0ns xpomamoepaghucmos - http:/iwww.chromatograf29.ru/
22. Cmamucmuka 8 aHanumu4veckol 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. Calm o xumuu. - http://www.xumuk.ru
26 O6Luexymuqe01<ue -
) http://elibrary.ru
27. http://e.lanbook.com
28. http://chemnet.ru
29. http://chemrar.ru

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

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

* BHauvane ykasbiBaloTca OBC, ¢ koTopbiMM uMMeTCa goroBopa Yy BIY, 3aTem OTKpbITble 3MEKTPOHHO-
obpasoBaTesnbHble Pecypchbl

16. lNepeyeHb y4yeOHO-MeTOAMYECKOro obGecne4vyeHUs ANA CaMOCTOATENIbHOM paboTbl
(y4ebHo-memodudeckue pekomeHOauyuu, rocobusi, 3adayHUKU, MemoOUYECKUE yKa3aHusi MO BbIMOSTHEHUI
rnpakmu4eckux (KOHMpPosibHbIX) pabom u dp.)

Ne n/n NCTOYHMK
CopbumnoHHO-XxpomaTorpaduieckne MeTOAbl pasfderneHns, BblOeNeHus W onpeaerneHust
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| ap.]= M. : Mup, 1982. — U.1. -400 c.

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

4 MpakTukym no xpomaTtorpacudeckomy aHanuady / nog peg. KM. OnbwaHoBon. — M. Bbicwu.

wkona, 1970. - 312 c.

17. OOpasoBaTenbHble TEeXHONIOMMU, WCNOSib3yeMble MNpu peanu3auum y4eObHOMU
OUCUMNNNHBI, BKNOYaA [OUCTaHUMOHHbIe obOpa3oBaTenbHble TexHonorumn (OOT),
aneKkTpoHHoe obyyeHue (30), cmewaHHoe 0bGy4YeHue):

Mpn peanusaumm y4ebHOM AUCUUNINHBI UCTONBb3YIOTCA 3NIEMEHTbI ANIEKTPOHHOrO O0y4YeHus
(30) n gucrtaHumoHHble obpasoBaTernbHble TexHonornm (JOT) B YacT OCBOEHUSA NEKLMOHHOIO
mMaTepuana, npoBedeHUs TeKylleh W NPOMEXyTOYHOW aTTecTauuu, MNpOBEeLAEeHUs 4YacTu
nabopaTtopHbix paboT U camMoCTOATENbHOW paboTbl obyyarwmxcsa no  AUCUMMIMHE,



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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nossonsawwme obecneynBaTb  OnocpedoBaHHOe  B3aMMogewncTBme (Ha  paccTosHUM)
npenogasatenen M oby4valoWwmxcs, BKMOYAA WHCTPYMEHTbl 3MNEeKTPOHHOW MHMOPMALMOHHO-
obpasoBaTenbHon cpeabl BIY «3nekTtpoHHbin yHuMBepcuteT BIY» (https://edu.vsu.ru),
nposBegeHne BeOMHAPOB, BUOEOKOHMEPEHLUMIA, B3auMOAENCTBUE B COLICETSIX, MOCPEACTBOM
3NEKTPOHHOW NOYThbl, MecCceHmkepoB. [rsa OCBOEHWUS AUCUUNIUHBI PEKOMEHAYeTCs CrMCOoK
nuTepaTypbl U pecypcbl 4518 3neKTpoHHoro oby4deHus (30) (n. 15).

Mpn peanusaumm ANCUMMNUHBI MPUMEHSIIOTCA AUCTaHLUMOHHbIE 0Opa3oBaTeribHble TEXHOMNOMMM B YacTu
camocTosiTeNnbHOM paboTbl Mo ee pasgeny «MeToabl UccrnegoBaHUS cocTaBa M CTPOEHUS MPUBUTBLIX
cnoeBy. lNMporpamma npegnonaraeT BbiNONHEHWE NnabopaTopHon paboThl Ha YCTaHOBKE, NO3BONAOLLEN
JNCTaHLUMOHHO nayyaTb aacopOLMOHHbIE cBOMCTBa no agpecy http://www.uni-
oldenburg.de/chemie/tc2/studium-lehre/praktikum/adsorptionsanlage/

18. MaTepuanbHoO-TeXHU4YeCKoe obecrneyeHme AUCUUNSIUHbI:

(Mpu ucronb3o8aHuUU 1abopamopHo20 0bopyO0o8aHUS yKa3bigamp MO/HbILU NepeyYeHs, npu 6obwWoM Konudecmese
06opydosaHus MOXHO 8biHecmu OaHHbIl pa3desn 8 rnpuroxeHue K paboyel rnpoepamme)

. AHanuTnyeckme Bechbl

. CywmnbeHbIn Wwkad

. MazoBbIN xpomaTorpad «Chrom-4» ¢ 4eTEKTOPOM NO TEMMONPOBOAHOCTU
. CkaHupyoLuin 30HA0BbLIN MUKpockon “®emTockaH-001"

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

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

. pH-meTp-noHomep «3kcnepT-001».

. CneTtpodpoTtomeTp «Shimadzu UV-1800».

10. ®oToanekTpokoniopumeTp KOK-2

11. UK-cnektpomeTp Bruker Vertex-70

12. OnekTpoHHbIM Mukpockon Jeol JLV-6380

O©COoONOOOURA,WN-=-

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEHUA TeKyLen U NPOMEXYTOYHOW aTTecTauumn

Mo pelweHno Kadeapbl OUEHKM 3a 3K3ameH/3avyeT MoryT ObiTb BbICTaBneHbl MO
pesynbTatam TeKyllen arttectaumm oby4aroulerocss B CeMecTpe, HO He paHee, 4YeM Ha
3aKYNTENBHOM 3aHATUK. Mpn Hecornacum cTyaeHTa C OLEHKOW MocrnefHui BnpaBe caaBaTb
3K3aMeH/3a4eT Ha 00X OCHOBaHUSIX.

MopsifoK OLeHKM OCBOEHMS 0DyvaroLWwmnmmncst ydeGHoOro MaTepuana onpeaensieTcs
coaepkaHneM crneaywmnx pasgenos AUCUUNIUHBIL

HaumeHoBaHne WHankaTop(bl
r’|\}|g1 pa3aena AUCLANANHb K?_lhclgt(%;;eH ﬂ&mmeﬁ&g) OueHoYHble cpeacTBa
(moayns) KOMMeTeHUUN
KomMnosnumoHHble
mMaTtepuanbl. OCHOBHble
NOHATUSA "
onpeaeneHus. MK-3.1,
1 TeopeTnyeckne OCHOBBI MK-3 MK-3.2 Peghepam
PM3NKO-XMMUN
KOMMO3ULIMOHHbIX
maTtepuanos. [puBuTble
NMOBEPXHOCTHbIE
COeaMHeHs
MeTogbl nccnenoBaHns AK-3.1
2. | cocTtaBa U CTPOeHus MK-3 I'IK—3. 2’ Pegpepam
NPVBUTLIX CITOEB. )
lNpumeHeHne MK-3.1
3. | CUHTETUYECKUX U MK-3 I'IK—3. 2’ Pegpepam
KOMMO3UTHbIX )



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
n/n

HanmeHoBaHune
pasgena guCuuniivHbl
(moayns)

KomneTeH
uns(un)

NHaukatop(bl)
OOCTMXKEHUS
KOMNeTeHLMH

OueHouHble cpeacTBa

MaTepuanos
Cop6umnoHHo-
Xpomartorpadudeckue
CBOMCTBA
KOMMO3ULIMOHHbIX
MaTepuanos.

MpoMexyTo4Has aTTecTaums
dopma KOHTpons - 3a4eT

lMNepeyeHb 8orpocos
lMpakmuyeckoe 3adaHue

XNMUS CUHTETUYECKMX U KOMMO3UTHbIX
mMmaTtepuanos. Cuctematnka wn gusaniH.
ypOBHI/I opraHmsauunm mMmaTtepun.
CaMOODFaHI/I3aL|,I/IF| B nonyvyeHun
KOMMNO3ULMOHHbLIX MaTepunarnos.

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

TuTpumeTpuyeckme MeToabl aHanusa
KOMMO3ULIMOHHbIX MaTepunarnos.
OK1CnMTENbHO-BOCCTAaHOBUTENBHOE
TUTpoBaHue. BoniomeTpuyeckoe
TUTpPOBaHMKeE.

WccnepnoBaHue afacopbUNOHHBIX
paBHOBECUI MEeTo40M rasoBoWn
Xpomatorpadum.

AnnuncomeTpus. MeTon Nbe30KBapLIEBOrO
MMWKPOB3BELLNBAHUS. MmmyHoceHcopbl.
KpaeBkle " KOHTaKTHble yrhbl.
KpuTuyeckoe noOBEpPXHOCTHOE HaTsiKeHue
CMayvMBaHUS. PTyTHas nopomMeTpusi.
WccnenoBanue rmapodoBHbIX NOp UCTbIX
Ten npu nomowM BOABNUBaAHUS BOAbI:
MeToz BOASAHOW MOPOMETPUM

ApcopOUMOHHbIE MeTofbl aHanuaa
CTPYKTYPbl U CBOWCTB KOMMO3ULMOHHbIX W
CUHTETMYECKMX MaTepuanoB. WHAOEKChI
rmgpodobHocT No BenTtkamny

KonebatenbHas CMEKTPOCKOMMS.
OrneKkTpoHHas CrieKTpockonus. OnpP-
CneKTpocKonus. AMP-cnekTpockonus.
MeccbayapoBckasi CMEKTPOCKONUS.
TepMonuH3oBas CNeKTpomeTpust.
PeHTreHoBcCKas OTO3NEKTPOHHAs
CMEeKTpocKonus.

WHppakpacHas CNeKTpoCcKonuS.
CnekTpockonus KOMOMHALWOHHOro
pacceuBaHus.

CnekTpockonusa  SAepHOr0  MarHUTHOTO
pe3oHaHca 7 3MNEKTPOHHOTO
napamMarHMTHOro pe3oHaHca
Macc-cnekTpomeTpuyeckme mMeToabl
aHanusa

JlokanbHbIN aHanus " aHanus

NMOBEPXHOCTU. KﬂaCCM(bVIKaLI,I/Iﬂ MeToaoB
JTOKalribHOro aHarnms3a.




10

Ne
n/n

HanmeHoBaHune

pasgena gucuunimHbl

(moayns)

KomneTeH
uns(un)

NHaukatop(bl)
OOCTMXKEHUS
KOMNeTeHLMH

OueHouHble cpeacTBa

®OTOHHO-30HOOBbIE METOAbLl JOKanbHOro
aHanusa. [pouecchl, npoTekalowue npu
BO30YXXOEHUM KBAaHTAMM U3NYy4YeHUs]

OneKkTpOHHO-30HAOBbIE MeToabl.
Knaccudpumkaums MEeTOo40B no
NOBEPXHOCTHOM YYBCTBUTENBHOCTH,

NPOCTPAHCTBEHHOMY pa3peLLEHuIo.

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

B3aMMOEeNCTBUAX Heynpyrve
B3aMMoaencTeusi 3NEKTPOHOB c
BELLECTBOM. MeToabl aHanusa

NOBEPXHOCTWN, OCHOBaHHbIE Ha YNpPYrux
B3aMMOAENCTBUAX.

dusnyeckne npoueccobl, ncnonb3dyemble B

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

CnekTpockonusi paccesiHisi  MeAreHHbIX
WNOHOB

MoneBble 30HOOBbLIE METOAbl aHanusa
noBepxHocTn. MeTodbl  CKaHupyroLen
30HO0BOW MUKpockonuu. Nonesas noHHas
mMukpockonusa 1 NMUM ¢ aToMHbIM 30HOOM

MeToabl  uccriegoBaHMs  cocTaBa WU
CTPOEHMST MPUBUTLIX CIOEB. XMMUYECKMe
MEeTOoAbl  MUCCNeaoBaHUsl.  ONEeMEHTHbIN
aHanua.

MeToabl  uccriegoBaHMs  cocTaBa WU
CTpOEHUs NPUBUTLIX Cnoes.

CneKTpan bHble MeTOAbl NCCleaoBaHUA.

Opyrve meTodbl UccreqoBaHWUA cocTaBa M
CTPOEHUS NPUBUTLIX CIOEB.

ApcopOumoHHble K XpomaTtorpaduyeckme
meTtoabl. MccnegoBaHme aacopOLMOHHBIX
paBHOBECUI

MeTogbl nopomeTpun.

MeTtoabl onpegeneHus rmapodobHoCTH
KOMMO3UTOB

MpumeHeHne NOBEPXHOCTHO-
MOAMDULMPOBAHHBIX MaTepuanos B
copbunn

MpumeHeHne NOBEPXHOCTHO-
MOAMDULMPOBAHHBIX MaTepuanos B
XpomaTtorpadcpum. [a3oBagd
XpomaTorpadusi.

[MpumeHeHne NMOBEPXHOCTHO-
MOAMDULMPOBAHHBIX MaTepuanos B
XpomaTtorpadcpun. YKungkoctHas

XpomaTorpadus
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Ne HaumeHoBaHune KomneTeH NHaukatop(bl) o
n/n pasgena gucumnivHbl (1) [OCTVXKEHUS LleHOYHble cpeacTBa
(moayns) KOMMeTeHunn
MpumeHeHne NMOBEPXHOCTHO-
MOOMMULMPOBAHHBIX ~ MaTepuanoB B
XpomaTtorpadcun. XunpanbHble

HenoaBwxXHble dhasbl.
[MpombIwneHHas xpomaTtorpadus.

MbpuaHble CcopBLMOHHO-
WHCTPYMEHTanbHbIe MeToabl aHanusa.

lMpuMeHeHne NpUBUTBLIX MNOBEPXHOCTHBLIX
COeANHEHWI B CEHCOopaXx.

20 TunoBble OLEHO4YHbIe cCpeAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpegensiowume
npoueaypbl OLLeHUBaHUA

20.1 TeKywuin KOHTPOSb YCNeBaemMocTn
KoHTpornb ycneBaeMoCTu No AUCLMNINHE OCYLLECTBASIETCH C MOMOLLbIO CEAYHLMNX OLLEHOYHbIX
CpPeAacTs:
JlabopamopHsie pabombi

(HaumeHoB8aHUe OUEeHO4YHO20 cpedcmea meKyuwe2o0 KOHMpPOIis ycriegaemocmu)
BbinonHeHne nabopatopHbIX paboT ¢ UCnonb3oBaHMEM METOANYECKMX YKa3aHWUN.

TpeboBaHUA K BbINOSTHEHUIO 3a4aHWIA: CTYAEHT AOIMKEH BbINOMHUTL NepedeHb paboT v
NpegcTaBuUTb OTYET O BbINOSIHEHNN C YKa3aHMEM YMEHUN N HABLIKOB, MPMOBpPETEHHLIX B Xo04e paboThl.
YpoBeHb
KpuTtepumn oueHMBaHNsE KOMNETEHLNN cchopmmpoBaH Llikana oueHok

HOCTU
KOMMNeTeHLUN
lNoniHoe coomeemcmeue omyema codepkaHuro, yesnsam u 3adavyam | [losbileHHbIU 3aumeHo
nabopamopHoli  pabombil. lNpodemMoHCcmMpuUposaHo  3HaHue YPO8EHb
meopemuyecKkux  OCHO8  (DUUKO-XUMUU  KOMIMIO3UUUOHHbBIX
Mamepuaros, npueumbiX MOBEPXHOCMHbIX COeOUHEHUU, Memodos8
uccriedosaHusi cocmasa U CmpoeHUsT MPpU8UMbIX CI10€es.
lMpodemoHcmpuposaHo  yMeHue  c853bleamb  MEOPUD  C
npakmukod, enadeHue rnoHIMUUHbIM annapamom OUCUUIITUHBI.
Obyvarowutics 6 nonHou Mmepe  enadeem  MOHAMUUHbBIM
arnnapamom, meopemu4yecKuMuU ocHosamu AQUCUUIIIUHbI, CrTIOCObeH
MPUMEHSIMb MeopemuYecKue 3HaHusl 071 PeweHus NPakmu4ecKux
3a0ay 8 obnacmu aHanu3da U U3y4YeHusl (bU3UKO-XUMUYECKUX
ceolicme C UCrob308aHUEM KOMMO3UUUOHHBIX Mamepuarsios,
rpusuUMbIX r08EePXHOCMHbBIX COeOUHEHUL.

Hecoomeemcmeue omyema colepxkaHuto, uensm u 3adayam | [loebileHHbIU He 3aumeHo
nabopamopHoli pabombl. He npodemMoHcmpuposaHO 3HaHuUe yPO8EHb
meopemuyecKkux  OCHO8  (bUBUKO-XUMUU  KOMMO3UUUOHHbLIX
Mamepuaros, npueumbiX MO8EPXHOCMHbLIX COeOUHEHUU, Memodo8
uccnedosaHusi cocmaea U CMPOeHUs rnpusumsbix crioes. He
POOEeMOHCIMPUPOBaAHO YMEHUE C853bI8amb MEOPUIO C MPaKmuKou,
eradeHue rnoHSIMUUHbIM arnapamom OUCUUIIUHBI.

Obyyvarowutics He ernadeem MeopemuyYecKUMU  OCHO8aMu
OuCyUNUHbI, He CrocobeH MPUMEHSIMb MeopemuYeckue 3HaHUsl
0ns peweHus npakmuyeckux 3aday 6 obnacmu adanusa u
u3yyeHusi  bU3UKO-XUMUYECKUX ceolicme C  UCrofib308aHUEM
KOMIMO3UYUOHHbLIX —Mamepuarnos, npusumsix [M08EPXHOCMHbIX
coeOuHeHUU.
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20.2 NMpomexyTo4Haa aTrectauums

npOMe)KyTO‘-IHaFl artTectaumd no gucumniimHe ocywecTBnaeTcAa ¢ NOMOLbIO crefyrowmnx
OUEHOYHbIX CPpEeOCTB:

Pegepam, CoobuieHue/0oknad/npeseHmauyus

HanuncaHue pedepaTa 1 NoaroToBka coobLLeHNsA/Mpe3eHTaLun No COBPEMEHHbIM MeTo4am
XpomaTorpadgum 1 KanunnapHoro anekTpodgopesa.

MNepeyeHb mem pegepamos
CnekTparnbHble MeTOApbl MCCreaoBaHUs CoOCTaBa U CBOMCTB KOMMO3UTHBIX MaTepuarnos.
CopbLunoHHbIE METOAbI aHanM3a CTPYKTYpbl U CBOWCTB KOMMO3WUTOB.
30HO0BbIE METOALI aHanNM3a CTPYKTYPbl U1 MOPAOONOrM KOMMNO3UTHBIX MaTepuaros.
AMP-cnekTpockonus B aHanv3e KOMMNO3WUTHbIX MaTepuarnos
CopbLMOHHOE KOHLEHTPMPOBaHWE HEOPraHNYECKMX MOHOB
CopbuMOHHOE  KOHLEHTpUpOBaHUE  OU3NOMOTMYECKN  aKTUBHbIX  BELLECTB W UCMONb30BaHWeE
KOHUEHTpupoBaHus B aHanuse GAB
7. OpraHuyeckme nonumepHble copbeHThI
8. TNonumepbl ¢ MONEKyNSpHbIMU OTNeYaTkaMy B aHanmae
9. CeHcopbl Ha OCHOBE NOMMMEPOB C MOMEKYNSAPHBIMU OTNeYaTKamm
10. YrnepogHble copbeHTbl B aHanu3e. HaHoTpybkn. MOHONUTHLIE KOMOHKM.
11. CopbeHTbl Ha OCHOBE KpeMHe3eMa B aHanM3e HeopraHM4eCcKMX MOHOB U MOEKY
12. CopbeHTbl Ha OCHOBE KpeMHe3eMa B aHanun3e opraHMYeckux BELLEeCTB
13. TnbpugHble MeToabl aHanu3a, BKrYarLlme copbUnMoHHOE KOHLIEHTPUPOBaHUE BELLECTB.
14. YnopsigoveHHble Me30NopUCTble MaTepuarbl B aHann3e opraHUYeCcknx BeLLECTB.
15. CHTETUYECKUE N KOMMO3UTHbBIE MaTepuarbl B NPOMbILLIIEHHON XpoMaTorpadum.
16. MeToabl nopomeTpun.
17. MNprmeHeHne NOBEPXHOCTHO-MOANMDULIMPOBAHHLIX MaTeprarnoB B XxpomaTorpaguu.
18. XupanbHble HenoaBwXHble dhasbl B xpoMaTtorpadumm.

ogakwnE

Ons oueHuBaHMs pe3ynbTaToB O0y4YeHMs Ha 9Sk3amMeHe/3ayeTe MCMOonb3ylTes cneaywwme
nokasaTtenu:
1) 3HaHMe y4yebHOro MmaTepmana W BRageHWe MNOHATUMAHBIM annapatoM CUHTETUYECKUX U
KOMMO3MLMOHHbIX MaTepuarnoB B XMMUYECKOM aHanuse;
2) yMeHue CBsA3bIBaTb TEOPUIO C NPAKTUKON;
3) ymMeHue nnnctpupoBaTtb OTBET NpuMepamu, hakTamm, 4aHHbIMU HayYHbIX UCCNeLOBaHNI;
4) ymMeHMe MPUMEHATb CUHTETUYECKMX U KOMMO3ULMOHHBLIX MaTepuarioB B aHanu3e pasfmyHbIX
0OBEKTOB;
BNafgeHne MOHATMWHBIM annapaToMm [daHHOW o0nactu Haykm (TeopeTUYecKMMM OCHOBaMM
AVCUMMIUHBI), CMOCOBHOCTb MMMIOCTPUPOBATbL OTBET MpuMepamMu, gaktamu, OaHHbIMW HayYHbIX
nccrnegoBaHui, NMPUMEHATb TEOPETUYECKME 3HaHWSI ANsl PelieHWst NMPakTUYeCKMX 3adady aHanusa
OOBbEKTOB C WCMONb30BAHMEM CUHTETUYECKMX U KOMMO3WNLMOHHBLIX MartepuanoB B XMMUYECKOM
aHanmse.

[ns oueHnBaHMs pes3ynbTaToB O0Oy4eHMS Ha dK3aMeHe (3a4YeTe C OLEHKOW) ucrnonb3yetcsa 4-
GannbHasg Wwana: «OTIMYHO», «XOPOLLUO», «YAOBNETBOPUTENbHOY, «HEYAOBNETBOPUTENBHOY.

CooTHoLLEHMe NokasaTenen, KpMTEPUEB U LLKanbl OLEHMBaHKS pe3ynbTaToB 00yYeHus.

YpoBeHb
KpuTepumn oueHnBaHnsa KoMneTeHumm cdopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUUN
lMonHoe  coomeemcmeue omeema  oOby4yarwe20Ccsi  8CeM lNoebiweHH Ominu4Ho
repeyucrnieHHbIM  KpumepusaMm. [lpodeMOHCcmpuposaHo 3HaHuUe bili
Memodos 2a3080U xpomamozpaguu, yMeHUE C853bI8amb MeopUro ypo8eHb
c ripakmukod, enadeHue MOHSAAMUUHbLIM arnnapamom
Xpomamoepacbuu
Obyvarowulics 8 nonHoU mepe enadeem  MOHAMUUHbBIM
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arnnapamomM  xpoMamoepachuu (meopemuquKumu OCHO8amu
OucuUﬂﬂUHbI), criocobeH unnIrCMpUpPo8ams omeem rpumMepamu,
akmamu, OaHHbIMU Hay4HbIX uccriedosaHuli, MPUMEHSMb
meopemuyeckue 3HaHus Ofii peweHus Mpakmu4yeckux 3adady 8
obrnacmu aHanuza u u3yyeHuUs1 hU3UKO-XUMUYECKUX ceolicme ¢
ucrnonb3oeaHuemM Memodos xpomamozpaghuu

Omeem Ha KOHMPOJILHO-U3MEpPUMESbHbLIU  Mamepuan  He
coomeemcmeyem OOHoMy  (d8ym) u3 riepeyucrieHHbIX
rnokasamersed, Ho obydarowulicas 0aem rpasusibHble omeemsl Ha
dornosTHUMmersibHbIe 80r1POCHI. HedocmamoyHo
podeMoHCMpPUpPO8aHO 3HaHUe Memodo8 2a3080U U XUOKOCMHOU
Xpomamoezpacdhuu, enadeHue rnoHAMUUHbIM arnapamom 2a3oeol U
JKUOKocmHoU xpomamoepaghuu, unu codepxxamcsi omaoesibHble
rpoberibi 8 yMEHUU C8513bI8amb MeOPUI0 C rPaKmuKod.
Obyyarowutica enadeem MOHAMUUHBIM arnnapamom 2a3oeol U
JXKUOKocmHoU  xpomamoepachuu (meopemuyeckumu OCHogsamu
ducyunnuHsl), Qoryckaem OWUGKU pu  UIHOCMpUposaHuU
omeema npumepamu, hakmamu, OaHHbIMU Hay4HbIX
uccriedosaHuli;

unu doryckaem owubKu npu UmmoCmpuposaHuu 803MoXxHocmel
MpUMeHeHuUs1 2a3080U U XXUGKOCMHOU XpomMamoepaguu 8 aHanuse
pa3nuyHbIXx 06bEKMOS;

uru  doriyckaem OWUBKU T1pu OUeHKe Xpomamozpaghudeckol
aghhekmusHoOCMU XpomamozpaghuyecKux cucmenm.

Ea3zosnbit
ypo8eHb

Xopowo

Omeem Ha KOHMPO/bLHO-UBMEPUMESIbHBIU — Mamepuan  He
coomeemcmeyem mobbiM  d8ym(mpem) U3 r1epeyuUcieHHbIX
rnokasamersnedl, obydarowulca 0Oaem HernosnHble omeemsbl Ha
doronHumeribHble 80MpOChkl. [JJeMoHcmpupyem 4acmuyHble 3HaHUusl
annapama memodo8 2a3080U xpomamozpadcbuu, 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 XxpomamoepaghuyecKux
cucmem.

Obyyarowuticss enadeem 4acmu4yHO MeOPEemMUYEeCKUMU OCHoB8aMUu
OuCyUNuHbI, ¢paemeHmapHo  criocobeH oueHusamep
Xpomamozpaghuyeckol aghghekmueHocmu XpomamoepaguyecKux
cucmem;

Obyyarowulica He yMmeem MPUMEHSIMb XpoMamoepagurw 8
aHarnuse passnu4Hbix 0bbekmos. He ymeem unmocmpupogams
omeem ripumepamu, hakmamu, OaHHbIMU Hay4HbIX uccriedosaHudl.

lMopozoesiti
ypOB8€eHb

Ydoenemeopu-
mernbHO

Omeem Ha KOHMPOJIIbHO-USMEpPUMErbHbIU  Mamepuan  He
coomeemcmeyem obbiM mpeM(4emsbipemM) U3 epeyuUCIeHHbIX
rnokazamened. Ob6yvyarowutics OeMOHCMpPUpPyem OmpbIBOYHbIE,
ppaecmeHmapHbie 3HaHus, 0Oonyckaem epybbie owubkKu 80
enadeHuuU MOHAMUUHBIM anrnapamom OaHHOU obrnacmu HayKu
(meopemuyeckumMu  ocHog8amu  QUCUUMIUHbI), He  criocobeH
unarcmpuposams omeem rpuMmepamu, hakmamu, OaHHbIMU
HayyHbIX uccredosaHull, He yMeem MPUMEHSIMb meopemuyecKue
3HaHUus Onsi peweHusl npakmu4yeckux 3aday aHanusa obbekmos ¢
ucrionb3o08aHuUeM 2a3080l xpomamozpaghuu.

Heydosnemesopu-
meJsibHO

OueHKka 3HaHWWA, YMEHU M HaBbIKOB, XapaKTepusylLllas aTanbl (POPMUPOBaHUSA KOMMNETEHLMUN

KpuTepun oueHnBaHus NpUBEAEHbI BbiLLE.

BopoHexckoro

paMKax n3ydeHuss ANCUMNITMHBLI OCYLLLECTBNAETCA B X04€e TeKyLlen U NPOMEXYTOYHOW aTTecTauni.
Tekywaa aTrectauma npoBOAUTCA B COOTBeTCTBUM C [lonoxeHunem O Tekywen aTTectaumm
obyvalowmxca no nporpammMamMm  Bbicwero  obpasoBaHus
yHuBepcuTeTa. Tekywaa atrectaums npoBoantcsa B dopMe(ax) nucbMeHHbix pabom (nabopamopHbie
pabomel)

rocyaapCcTtBeHHOro
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npOMe)KyTO‘-IHaFl artrectauna npoBoaAUTCA B COOTBETCTBUU C lNonoxeHnem o npomemyTquon
artrectauunmn o6yqa+ou_l,wxc;| no rnporpamMmmam BbICLLETo o6pasoBaH|/|9|.

KOHTpOnbHO-u3MepuTenbHble MaTepuanbl MNPOMEXYTOYHOM aTTecTaumM BKMYalT B cebd
TeopeTuyeckne BOMPOCHI, MO3BOMNAKOWMNE  OUEHUTb  YPOBEHb  MOMYYEHHbIX  3HaHUMW  u/unn
npaktnyeckoe(ne) saagaHve(s), no3sonsoLlee(Me) oueHUTb CTeneHb CPoOPMUPOBAHHOCTU YMEHUI U(UNN)
HaBbIKOB, U(MNK) ONbIT OEATENbHOCTH.

Mpn oueHMBaHMKN MCMONb3YITCA KONMMYECTBEHHbIE LUKanbl OUEHOK. KpuTepun oueHnBaHUA npyvBegeHbl
BblLLE.

20.3 KoHTponb ocBoeHus MK
KoHTponb ocBoeHus MK-3

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

1.Kakon pasmep UCMOMb3yeTCs B KayecTBe XapaKTepUCTMYECKOro, ecnu HaHovacTuua
UMeET CHOXHY0 hopmy 1 cTpoeHne?
a. NMHEWHbIN pa3Mep HaHOYaCTuULbI.
b. pasmep CTPYKTYpHOro anemMeHTa.
C. pasmep MarHUTHOro AoOMeHa.
d. anuHa cBobogHoro npobera anekTPoHOB.

2.YKaxXute Kak MEHSIeTCs [[Ofisi aTOMOB, HaxoAsLWMXCS Ha MNOBEPXHOCTU chepnyecKkon
YacTuubl C yBENUYEHNEM pasmepa 3TON YacTuLbl.
a. YBenuuuBaeTcs.
b. YMeHblaeTcs.
C. HE U3MeHseTcs.

3.0na kakMx cucteM B npouecce co3gaHus U (PYHKUMOHMPOBAHUS HAHOCTPYKTYP
XapaKkTepHa guccmnaTtmBHass caMmoopraHmnsaumna?
a. Ans oTKPbITOM CUCTEMbI.
b. ansa nsonupoBaHHOWN CUCTEMBI.
C. ONdA 3aKpbITON CUCTEMBDI.

4.Ykaxnte Kakon pasmep d M Kakoe 4ymcrno atomoB N xapakTepHo Ond M30TPOrHbIX
(cdhepuryeckmx) knactTepoB U HAHOKPUCTAIOB.
a. d=1-5H1m, N<100 aTtomos.
b. d =1-5HMm, N<1000 aTtomoB.
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 6ecnopssgodHOMY pacrnosioXXeHU0 aTOMOB 3a CYET TEnsoBbIX konebaHun
aTOMOB B KOHLAEHCUMPOBaHHbIX (pa3ax BblipaXkaeTcs.
a. B N3MEHEHMUU IHTPOMUMU.
b. B M3MeHeHWn aHTanbLNuu.
C. B M3MeHeHun ceoboaHowm aHeprum mbbea.
d. B U3MEHEeHUn TENI0EMKOCTN CUCTEMBI.

6.KpuTepuii camonponssBonbHOro NpoTeKaHUs NpoLecca nNpu co3gaHum MaTepuanos
a. AG>0.
b. AG<0.
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c. AS<O0.
d. AH>0.
7.CTpemMneHune CUCTeMbI K arperaumm ConpoBoXXgaeTcs.
a. lNonoxutenbHoun BenuymnHom AH.
b. OTtpuuatenbHoun BenuyunHon AH.
C. YMeHbLUeHneM Konmyectsa XMMNYECKNX CBA3EN MeXay aToMaMu.
d. TennoBbiM ABMXEHNEM MOSEKYS B rasax.
8.MMpn nepexoae yepes MexdasHyr rpaHuLy cocTaB U CBOMCTBA.
a. MEHSIITCH NUHENHO.
b. mMeHsOTCA cCKauKoobOpas3Ho.
C. He MeHsKTCA.
9.[BwxyLien cunon ¢asoBoro npeBpalleHnd, (MepeHoc KOMMOHeHTa Mmexay asamm),
sABNsieTcH
a. rpagueHT XMMUYECKMX NOTEHLNANOoB.
b. rpagueHT TemnepaTtypsbl.
C. rpagveHT gaBneHus.
10.Mpn o9BoOMwUMM OT nNpefwecTBEHHMKA K KOHEYHOMY npoaykTy nwbas cuctema
cyliecTBsyeT?
a. B TepMOAVWHAMMUYeCKU HepaBHOBECHbIX YCINOBUSX.
b. MmoxeTr ObITb onucaHa OUPYpKaALMOHHON KapTUHOA C OOJHOU WU
HeCKOJNIbKMMM ToYKamMu budypkaumun.
C. B COCTOSIHUM TEPMOANHAMMUYECKOrO PaBHOBECHS;

11.MeHbwee Bpemsi, Heobxogumoe OnNs  nepexoga wMartepuana B obnactb
HeaeTepMUHMPOBAHHOIO NOBEAEHNS NpeanonaraeT
a. bonee HM3Kasa xMMmmnyeckas CNoXHOCTb CUCTEMBI.
b. Bonee BbicOKasi XMMM4yecKasi CliIO)KHOCTb CUCTEMbI.
c. bonee BbicOKas CTPYKTYypHas CNIOXXHOCTb CUCTEMbI.
d. bonee HM3Kasa CTPYKTYpHas CINOXHOCTb CUCTEMbI.

12.1Mpwn 6onee KOPOTKOM 3BOSIOLNN MaTepmnarnos

npotle o6ecneynTb AeTepMUHUPOBaAHHOE NOBeAeHUe CUCTEMbI.
Nony4nTb NPOAYKT C BOCMPOU3BOAUMbIMU CBOUCTBaAMM.
cnoxHee obecnevntb JeTEPMUHUPOBAHHOE NOBEEHNE CUCTEMBI.
nonyyYnTb NPOAYKT C HEBOCMPOM3BOAUMbIMU CBOMNCTBaAMMU.

oooTw

13.B 30He peakumn Onsa noryYyeHust maTepuanoB C BOCNPOM3BOAMMbIMM CBOMCTBAMW Mpu
06pa3oBaHNN MPOMEXYTOYHbIX MNPOAYKTOB OudypKauMOHHbIE NpeBpaLLleHnst OOSMKHbI
ObITb

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

14.MeToAbl, OCHOBaHHble Ha (OPMUPOBAHMM B pacTBOpax YNbTPaMUKPOAMUCIEPCHbBIX
KONNougHbIX YacTuy, npegnonaratoT

a. MNMonukoHpgeHcauuo npekypcopoB B npucytcteuu MNAB, npeagoTBpalatowmx
arperauuio.

b. yoaneHwe ogHOro M3 KOMMOHEHTOB MUKPOreTeporeHHOM CUCTEMbl B pesyrnbTaTte
XMMUYECKOW peakuumn Unm aHogHOro pacTBOPEHUS.

C. 3aKasKy CTEKNAHHOW UIu CoreBon MaTpuLbl C PaCTBOPEHHbLIM BELLLECTBOM.

d. ucnapeHue pacTtBoputTensa n ctabunmsaumnio o6pasyoLmMxca HaHoYacTIL,.
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15.Peakunun okucnenuns TsepaodasHbIXx MaTepuanos ¢ y4acTuem rasa

a. Bcerga sHOOTEPMUYHbI.
b. Bcerpa JK30TepPMUYHDI.
C. MNpoTeKarT 6e3 BblaeneHus SHEPrun.

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

1.

Kakne matepuarnbl xapaktepusyroTcsa NpuBegeHHbIM onpegeneHnem:

nobble NnonukpucTannMyeckne matepuarsl, NonyyaemMble CrekaHnemM HemeTannmyecknx
NMOPOLUKOB  MPUPOLAHOIO UMW  UCKYCCTBEHHOTO MPOUCXOXOEHUA?  (KepamMuyeckue
MaTepuanbl)

YKaxute TEpMUH, XapakTepusyoLnncs cneayowmnm onpegeneHnem:

O6beKkTbl, pasMmep KOTOpPbIX XOTS Obl B OAHOM M3MEPEHUN O0SMKEH OblTb COM3MEPUM C
KOppEensiUMOHHbIM pagnycoM TOro UM MHOMO (PU3NYECKOro ABMEHUs (Hanpumep, OfvHbI
ceobogHoro npobera anekTpoHoB, POHOHOB, ASIMHbI KOFrEPEHTHOCTU B CBEPXMPOBOAHUKE,
pa3aMepoM MarHMTHOro ZIoMeHa unu 3apogplwa TBepaon gassl). (HaHoMaTepuansi)
Kakon TepMunH xapakrtepusyeTcs crneayrowmm onpegeneHnem?

Hanuune onpegeneHHOW MpOCTPaHCTBEHHOW oOpraHuMsauuMM MaTtepum Kak MUHUMYM Ha
YPOBHSIX HAHOPa3MepoB U B MUKpomacLuTabe.paszax (CTPYKTYpUMPOBaAHHOCTD).

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

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

YKaxute noHATUEe, KOTopoe oTpaxaeT dopmynupoBka: "BewectBa, KoMBUHMpys
KOTOpblE MOXHO NOSTYYUTb XMMUYECKMIA COCTaB Bcex has". (KOMMNOHEHT).

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

Kakoe noHATME COOTBETCTBYET oOnpeneneHunto: "KayeCTBEHHble MNepecTporku Unu
MeTamMopdo3bl pasnUYHbiX OOBLEKTOB MpU U3MEHEHUW MapaMeTpoB, OT KOTOPbIX OHWU
3aBucat" (oudypkaums).

Kakne meTtogbl nonyvyeHuss HaHomaTepuarnoB npeanonaratT "ObICTPy KOHOEHCauuo
napos B YCNoOBUSIX, NCKNIOYaoLLNX arperaumio n pocT yactmu"?
(BblCOKO3HepreTu4yeckue Metoabl).

10.Kakme meTogbl npegnonaraldT COBMECTHbIA  MOMOST  B3aMMHO  HeEpPacTBOPMMbIX

KomnoHeHToB? (1 MexaHOXMMUYECKME MeToAbl).

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

BO3OENCTBUA a) TepMuYecKkoe; 6) mexaHu4yeckoe; B) U3nyyeHue; r) Bo3aencreme
nnasmbl; A) BO3JEeNCTBUE INEKTPUYECKOro ToKa)

3apaHua pasgena 20.3, a Takke 3agaHna OYMK (obpasoBaTenbHbin nopTan «ONEeKTPOHHbIN
yHuBepcuteT BlY» B pasgene «OnekTpoHHble KypcCbl» — «Xumudeckun pakynbtem™» — «Kadegpa
aHanutnyeckon xummny — «b1.B.[1B.05.02 CnHTETMYECKME N KOMMNO3UTHBbIE MaTtepuranbl B XMMUYECKOM
aHanuae» https://edu.vsu.ru/course/view.php?id=3848) pekomMeHOyTCA K WCMOSMb30BaHUIO  MpU
npoBeaeHUN ANarHOCTUYECKMX paboT C Lernbilo OLEHKN OCTaTOYHbIX 3HAHUW MO pe3yribTataM OCBOEHUS
AAHHOM OMCUMMIVHBI
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