MMNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATEJTbHOE YYPEXXOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBenytowmm kacegpon
aHanMnMTUYEeCcKoN XMMmmnn

XUMUN4YeCcKoro Cba KynbteTa

/ EnvceeBa T. B.

g
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PABOYASA NPOrPAMMA YYEBHOW OUCLUUMNIUHBI
51.B.[B.03.02 CuHTETMYECKME KOMNO3ULUMOHHbIE MaTepuasnbl B XUMUYECKOM aHanuse
KoOd u HaumeHosaHue OUCUUHHUHbI 8 coomeemcmaeuu c y‘-le6HbIM rnriaHom

1. Kog u HaumeHoBaHMe HanpaBneHusa nogrotosku/cneynansbHocTh: 04.03.01 Xumuga

2. Mpodunb nogroroBku/cneumanmsauma: Xmmus
3. KBanudumkauua BbinyckHuka: 6akanasp
4. ®opma o6yUYeHUA: 0YHas

5. Kachegpa, oTBevalowan 3a peanmsaumio AUCUUNINHbI: Kadeapa aHaIUTUYECKON XUMUK

6. CoctaButenu nporpammbl: __Kapnos Cepren MBaHOBWY, O.X.H., AOLEHT

(®UNO, yyeHasi cmeneHb, y4eHoe 38aHuUe)

7. PexomeHpoBaHa: HayyHo-memodu4yecKuM cO8EMOM XUMUYECKO20 ¢haKyribmema om
11.04.2024 npomokon Ne 4

8. YueGHbIn ron: 2026/2027 CemecTp(bl): __ 6



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI
Llensimu oceoeHusi y4ebHOU OucyurniuHbl 181151H0MCH:
- [aTb npeacrtaBrieHne O CUHTe3e KOMMO3UTHbIX MaTepuanioB, MeTodax WusydeHud CBOWCTB U WUX

NnpMeHeHNo B XMMU4YEeCKOM aHarnumse,
- NoTeHUManbHbIX BO3SMOXHOCTAX MeXOUCLUMNITMHAPHOIo UCNoJ1ib30BaHUA 3a CcHeT I'IOJ'IVIbeHKLWIOHaJ'IbHOCTVI

KOMMNO3WNTOB.

3adayu y4yebHoOU OuCyUMIUHBI:

- PaccMOTpPeTb OCHOBHbIE MPUHLMMBI COBPEMEHHbLIX (PU3NYECKUX M (PU3MKO-XMMUYECKMX METOLOB aHanvaa,
UCNOMb3yeMbIX AN U3YYEHUS U PerynvMpoBaHusl CBOMCTB KOMMO3UTHbIX MaTepuanoB, U OCOGEHHOCTSX WX
NpYMeHeHVsl B aHanuae Ans uccrefoBaHns pasfnyHbIX TUMOB HAHOCTPYKTYP;

- natb nNpeacTaBneHus O MeToaax,

mMmerLwmnx Haunbonee LLUNPOKYHO obnacTtb npuMeHeHnda, — OoT

HeopraHM4YecKkMx 40 NONMMEPHbIX U GUOCOBMECTUMbIX HAHOMAaTEPUASIOB;
- paccMoTpeTb MNpUMEHEHUe METOAOB aHanu3a Ans W3YYeHUs CTPYKTYpbl U CBOWCTB (DYHKLMOHAmbHbIX

HaHoOMaTepunarnos,

- Ha OCHOBaHWMN MNOMYYEHHbIX TEOPETUYECKUX 3HAHMI O MeTodax XMMWUYECKOro aHanmaa CTYAeHTbl OOMKHbI
MMeTb NpeACcTaBlieHNst O MpUHUMNax BbiGopa maTepuanoB AN OCYLLECTBIIEHUS aHanu3a B COOTBETCTBUM C
MOCTaBfEHHON nepen HUMKM NpoGnemMoit, paspaboTaTb Cxemy aHanusa, MpPakTUYECKU MPOBECTU €ro U
WHTepnpeTUpPOoBaTh NOMy4YeHHble pe3ynbTaThbl.

10. Mecto y4yeb6HOM aucumnnuHbl B cTpyktype OOIl: YacTtb, dopmupyemasi yyacTHVKamu
obpasoBateribHbIX OTHOLWEHUA. QucumnnuHbl no Beidopy 61.B.B.3

(obsisamenbHas 4Yacmb unu 4acmb, ¢hopmMupyemasi ydacmHukamu 0bpa3osamesibHbIX OMHOWeHUl
(eapuamuseHasi) bnoka b1, Kk komopol omHocumcs AucuurnuHa, mpebosaHusi K 8X00HbIM 3HaHUSIM,
YMEHUSIM U HasblkaM; OUCUUNIuUHbI, 05151 KOmopbIX OaHHass OuCUUNIuHa sensemcs npedwecmsyrouied))

B pesynbTtate 0CBOEHUA OUCUUMIINHBbI CTYOAEHTbl AOOJTKHbI BNageTb OCHOBHbIMWU NMOHATUAMU
XUMUN CUHTETUYECKUX N KOMIMO3UTHBLIX MaTepunanoB, 3HAHNAMU TEOPETUHECKMX OCHOB CUHTE3Q,
N3yvyeHunsd CBOMCTB CUHTETUYECKUX U KOMMO3UTHbIX mMaTtepunanoB, X npuMeHeHnA B XMNYECKOM

aHanumse.

[aHHasa gucumnnmHa aBnaeTcs NpeaLwecTByoLWEen BbiMyCKHON KBanudukawmMoHHoW paboTe.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NMaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obGpa3oBaTesibHOMN
nporpaMmmbl (KOMMNEeTEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Koa HasBaHue Koa(bl) NnaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHL MK
IK - Crniocoben MK -3.1 | Cnocoben YMeTb: npoBoauTb cbop, aHanun3 n obpaboTky
3 IIPOEKTUPOBATH U npoOeKmupoBams Hay4YHO-TEXHWYECKON (Hay4HoW) WHGOopMaLumK,
OCYIIECTBIIATD HanpaeieHHwvlil cunmes | HEOOX0OMMOWN ona pelueHud 3agjad,
HaIpaBJICHHBIH XUMUYECKUX MocTaBMEHHbIX crneuvanucTtom 6onee BbICOKOM
CHHTE3 XUMHYECCKUX coeouHenuil ¢ | kBanudmkaumm; BbiOvMpaTb MeTod, YCrOBUS
COCIMHCHUH C 3a0aunbiM  Habopom | XpomaTtorpadupoBaHus BellecTBa B
TIOJIC3HBIMH ceoticme 6 pamkax | COOTBETCTBMM C TMOCTaBMEHHOW MNeped HUMM
CBOWMCTBaMH IO/ nocmasiennoli 3a0ayu | npobnemon, paspabotatb Cxemy aHanusa,
PYKOBOJCTBOM TIK -3.2 Cnocoben NpakTU4YecKkn NPOBECTU E€ro U MHTepnpeTupoBaTb
crieranicra 6onee ocywecmensime nonyyYeHHble pesynbTaThl
BBICOKOH Hanpa@ﬂeHHblﬁ CuHmes BJ‘Ia,EI,eTb: HaBblKaMl c6opa, aHarnmsa n
KBaNIU()UKALIU XUMUYECKUX 006paboTkm  Hay4yHO-TEXHUYECKOM  (Hay4HOW)
coeouHeHull no | HopmaLmm
3a0aHuIo 3HaTb:  TeopeTMdeckMe  OCHOBbI  METOdOB
cneyuanucma — 6onee | Xpomatorpaduu.
8bICOKOU
Keanugpurayuu
K - | IIK-2 Cnocoben | T1IK-2.1 3Haer u MOXeT | YMEeTb: MCMnosb30BaTh COBPEMEHHbIe
2 UCNONIb308aMb NPUMEHATH Ha | 9KCrnepumeHTarnbHble 7 pac4yeTHo-
cospemennvie HPaKTHKe TeopeTuyeckue MeTodbl ONA  YCTaHOBMEHUsI
IKCNepUMEHMANbHbIE COBPEMEHHBIE CTPYKTYPbl W nccnefoBaHus  peakLWMOHHOW
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u pacuemHo- 9KCIIEPUMEHTAIbHbIE cnocobHocTn XUMUYECKMX coevHeHUN;
meopemuueckue METOBI IUIS | MPaKTUYEeCKn MpPOBEeCTU XpomaTtorpaduyeckui
Memoobl ona YCTaHOBJIEHUS aHanMs W WHTeprnpeTupoBaTtb  MOJIyYeHHbIe
ycmanoeneHus CTPYKTYPBI pe3ynbTaThl,
CMPYKmMypbuvl u XUMHYECKUX
uccnedosamusl COCIMHEHU I Bnagetb: BnageHne 6a3oBbIMM  HaBbIKAMMU
PEaKyuoHHOU IIK-2.2 Criocoben u3y4yarh | MUCNONb30BAHUS COBPEMEHHOW annapaTtypbl npu
cnocobrHocmu PEaKIHOHHYTO nNpoBeAeHUN Hay4HbIX UCCNeaoBaHWIA; BNageHue
XUMUYECKUX CIOCOOHOCTB HaBblKamu XUMUYECKOro 3KCNEPUMEHTA,
coeouneHutl noo XUMHUYECKUX OCHOBHbIMW CUHTETUYECKUMN U aHaNUTUYECKUMU
PYKOBOOCMBOM CcoeIMHEeHU I c | MeTogamu nosiy4yeHus n nccnegoBaHus
cneyuaiucma bonee MMPUMCHCHUCM XUMUNHEeCKUX BeLlecTB peaKLl,I/II7I
8bICOKOTL THIIOBBIX 3HaTb: COBpPEMEHHble 3KCNnepuMeHTanbHble WU
Keanugurayuu 9KCIIEPUMEHTAIBHBIX pacyeTHO-TeopeTNn4eCcKne MeToabl anga
" pacueTHO- | YCTAHOBIIEHUS  CTPYKTYpPbl W UCCNeaoBaHuA
TEOPETHUECKHUX peakuMoHHON cnocobHocTH XUMUYECKNX
METOJIOB coeINHeHUN; OCHOBBI NCNONb30BaHUSA

Xpomatorpaduiyeckoro 060pyaoBaHms;

12. O6bem gucuunnuHbI B 3a4eTHbIX eguHMUax/4Yac.(e coomseemcmsuu ¢ y4ebHbIM naHoM) —

2/72.

Popma NPOMEXYTOUYHOWN aTTeCTaLMM(3avem/sk3amer) 3a4ET C OLLEHKOMN.

13. Buagbl yueb6Hom paboThbl

13. TpypoemkocTb No BuAam y4yebHom paboTbl

TpyaoemMKoCTb
Bug yuebHowm paboTbl Bcero Mo cemecTpam
6 cemecTp Ne cemecTpa
AyaNTOpHbIE 3aHATUSA 54 54
nexkumm 18 18
B TOM 4Ymcne: npakTnyeckme - -
nabopartopHble 36 36
CamocToaTenbHas pabora 18 18
B TOM Yucne: Kypcosas pabora (NpoekT) - -
dopma NpomMeXyTO4YHON aTTecTaumm
(3a4em ¢ ouyeHkol)
Wroro: 72 72

13.1. CopgepxaHme AUCLMUNIIUHBI

n/n

HanmeHoBaHue pasgena
OUNCUMMNNUHBI

CopepxaHve pasgena OucUuUnnHbI

Peannsauus
pasgena
OUCUMMNUHbI
C NOMOLLbIO
OHIanH-
Kypca,
AYMK

1. NNekunn
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1.1

KomnosunumnoHHble maTepuarnsi.
OcCHOBHbIE NMOHATUSA n
onpegeneHus. TeopeTudeckne
OCHOBBbI PU3UKO-XMMUK
KOMMO3WNLIMOHHbIX
MaTepu1aros. MpuBnTbIE
NMOBEPXHOCTHbIE COEAUHEHMS

KomnosuumnoHHble Matepuarnbl. OCHOBHbIE NMOHATUSA
n onpegeneHus. TeopeTnyeckne OCHOBbI HU3NKO-
XMW KOMMO3ULUMOHHBIX MaTepuanoB. OCHOBHbIE
npvHUMNbLl.  JucnepcHble U ynbTpagvcnepcHble
mMaTepuansl. HaHocucTtembl W HaHomaTepwuarbl.
«Mepapxmsa» OCHOBHBIX MOHATUNA.

dur3mKo-xmMMmmnyeckue OCHOBbI Cco34aHunA
mMaTepunanos. BnunaHue TepMmognHaMunKn n
KMHETUKN Ha CBOWCTBa mMaTtepunanos.

TepmogmHamMmumyeckne napameTpbl U HanpasneHune
NpoLleccoB.  JHTaNbMUAHBIN U SHTPOMUMHLIN
BKNadbl ANs  pasnuyHbiX TUMOB peakuuMm C
yyactmeMm TBepAblX BeLllecTB. TepmoguHamuka
(ha3oBOro paBHOBECUS.

Mpouecceol camMoopraHusaumm B XUMUM
maTepuanoB. OcobeHHOCTH co3gaHns MaTepunanos
Ha OCHOBE [JuccuMnaTMBHBIX CTPYKTyp. [loaxogbl
MOMyYeHNst TOMOTEHHbIX XMMWYECKM  CIOXHbIX
npoaykToB. [BwxXywiMe cunbl  TBepAodasHbIX
npoueccoB. PaBHOBeCHble W  guccunatuBHbIE
CTPYyKTYypbl. Tunbl cucteM. KoHcepBaTMBHas 1
auccunatuBHas camoopraHmsaumsa. OnTumaneHas
opraHusaumm peakunoHHOM 30HbI.

OcHOBHblE METOABI CUHTE3a HAHOMAaTEPUAaroB.
MeToap! nony4yeHns HaHOMaTepuWaros.
Knaccudpmkaumm meToOoB CUHTE3a MCXoas U3
npogykTa CWHTE3a, MO Tunam BO3L4ENCTBMA Ha
NUCXOOHbIE  peareHTbl, WUCXOAA U3  YCIOBUWM
npoBeAeHnsl cuHTe3a. CMHTE3bI C NCMOMNb30BaHMEM
romMoreHusaumMm wucxogHon cmecn. Puanyeckas
roMmoreHmsauyms. Kepamunyecknin CUHTES.
CamopacnpocTpaHsioLunes
BbICOKOTEMMNEPATYPHbIA  CUMHTe3.  CwuHTes ¢
NCNoNib30BaHUEM MMWKPOBOJTHOBOIO Harpesa.
CvHTE3 € MCNoNb30BaHNEM YAApHOro CxaTus mpu
B3pbIBE.

CunHTE3bl C  MCMNOMb30BaHMEM  XUMWYECKOM
romMmoreHusaummn mncxogHom cmecu. CoocaxgeHue
coneBbix cmecen. Kpuctannusauus CconeBbiX
TBEpabIX pacTBOpOB. 3onb-renb mMeToz.
PacnbinutensHasa cyuika (nMponu3 aspos3onemn).
CybnumaunoHHas cywka. MeTtann-opraHnyeckue
KapKacHble CTPYKTYpbl.

XvMusi NoBEpPXHOCTU. [puBMTBIE MOBEPXHOCTHLIE
coeauHeHMs.

MpuBUTbIE NOBEPXHOCTHbIE coeanHeHus.
OcHoBHble MOHATUSA " TEPMUHOMOrUS.
Cneundudeckne CBOMCTBA KOMMO3UTHBIX
copbeHTOB. MonyyeHue. Mogudumkaums
MOBEPXHOCTMU. lMpumeHeHne NPUBUTBIX

NOBEPXHOCTHbIX coeguHEHNn n mMmaTtepunarnoB Ha UxX
OCHOBe.
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1.2

MeToabl uccnegoBaHus
COCTaBa M CTPOEHNA NPUBUTBLIX
cnoes.

MeToabl uUccnegoBaHMs cocTaBa W CTPOEHMS
NPUBUTBIX Crnoes. Xumundeckue mMeToabl
nccrnegoBaHus. OnemeHTHbIN aHanms.
TutpumeTpnyeckne  metoabl.  OKMCAUTENBHO-
BOCCTaHOBUTENbBHOE TUTPOBaHWe.
BontomeTpuyeckoe TUTpoBaHue.

CnekTpanbHble mMeToabl nuccrnegoBaHus.
KonebaTtenoHas  crnekTpockonusa.  JOneKTpoHHas
CMNEKTPOCKOMUS. OlMP-cnekTpockonus. AMP-
cnekTpockonusa. MeccbayapoBckas CneKkTpocKonus.
TepmonuH3oBas cnekTpomeTpus. PeHTreHoBckas
HOTOSNEKTPOHHAS CNEKTPOCKONMUS.
ApncopbumMoHHbIE N XpomaTorpaduyeckne meToapl.
NccnepoBanve apcopbumMOHHBIX  paBHOBECUA B
CTaTUYECKNX yCrnoBusiX. Wccneposanne
ancopbuUMOHHBIX paBHOBECUM METOAOM [a30BOM
xpomatorpadun. WMHaekcbl rmapodobHoOCTM no
BenTtkamny.

Opyrme wmeTogbl wUCCregoBaHUSA CTPYKTYpbl U
CBOWCT KOMMO3ULIMOHHbIX MaTepuanos.
AnnuncomeTpus. MeTon NbEe30KBapLLEBOro
mMukposssewmnsaHus  (MKM).  MMyHoceHcopbl.
KpaeBble © KOHTakTHble yrnbl. Kputnuyeckoe
NOBEPXHOCTHOE HaTSXeHue cmayvMBaHuda. PTyTHas
nopomeTpus. WccneposaHne rmapodobHbIX Mop
UCTbIX Ten npu MNOMOLIM BOABMNMBAHMSA BOAbI:
MeTo BOOSAHON NOPOMETPUN.

1.3

lMpuMeHeHne CUHTETUYECKMX W
KOMMO3WTHbIX MaTepmnanos
CopbumoHHo-
Xpomarorpacdunyeckne
CBOMNCTBA KOMMO3ULMOHHbIX
MaTepuanos.

lMpymeHeHne noBEepPXHOCTHO-MOANMULNPOBAHHBIX
MaTepuanos. [NpumeHeHune B copbuun. Copbumsi 13
Bo3ayxa. Copbumsa m3 Bogbl. Copbuust M3 apyrux
cpea. lMpumeHeHne MOBEPXHOCTHO-
MOAMPULNPOBAHHBIX MaTepuanos B
XpomaTtorpadguu. a3oBas XpomaTorpacdus.
BbicokoadhpekTuBHas XungkoctHas
xpomatorpadus (BOXKX). CopbeHTbl ¢ npuBUTLEIMU
PYHKLMOHAMNbHBIMM rpynnamu. NoHHas
xpomaTtorpadgusi. BbicokoadhdekTnBHas
KomMnnekcoobpasoBaTenbHas XpomaTorpadus
WMOHOB MeTarnmnoB. XpomaTorpadgus 6uononmmepos.
XupanbHble HenoaBwkHble dasbl. XuparbHble
dasbl Ans nuMraHgoobMeHHOW  Xpomatorpadumu.
XupanbHble ¢asbl C NPUBUTLIMU KpayH adompamm n
LMKITOAEKCTPUHAMMU. XvpanbHble dasbl c
npuBuTbiMn  Benkamn.  XupanbHble dasbl  C
NPUBUTLIMU N30CTPYKTYPHBIMU nonumepamu.
MpombiwneHHas XpomaTtorpacus. Mytn
COBEPLLEHCTBOBAHUS obpaLleHHo-ha30BbIX
COpBeHTOB ANs TexHonornyeckmx uenen. Npumepsi
npombiWwneHHon xpomatorpacdomm Ha XMK B
OTeYeCTBEHHOW 1 3apy0exxHOW NpakTUKe.

'bpunaHbie COPOLIMOHHO-MHCTPYMEHTAarbHbIE
MeToabl aHanusa. CopOUMOHHO-CNEKTparbHbIN
meTton. CopOUNOHHO-ITIOMUHECLIEHTHBIN — MeTon,.
Copbuuss  NIOMUHECLMPYIOLWMX  KOMMIIEKCOB  Ha

NOBEPXHOCTMU. Copbuusa " obpasoBaHue
KOMMMEKCOB  HEMOCPeACTBEHHO C  MPUBUTHLIM
nuraHgom. CnekTtpockonus anddysHoro
OTpaxeHus. Cop6unoHHO-hnyopecLeHTHbIN
mMeToz. doToakycTnyeckas CMEeKTPOCKONUs.
CnekTpochoTomepms cycneH3mm copbeHTOB.

MpumeHeHne NPUBUTBIX NMOBEPXHOCTHbIX

COeJMHEHU B CeHcopax. Tunbl CEHCOPOB WU WX
Knaccundukaums. dNeKTpOXUMUYECKNE CEHCOPBI.




2. JTabopamopHbie pabomsbi

2.1 KomnosauuunoHHble MaTepuansl. | VIHCTpykTax no TEXHUKE ©e3onacHocTu.
OCHOBHbIE NOHATUSA U TemMnnaTHbIA CUHTE3 KpEMHE3eMma
onpegeneHus. TeopeTudeckue
OCHOBbI (PM3NKO-XMMUU
KOMMO3MLMOHHbIX MaTepuarsnos.
MprBUTBLIE NOBEPXHOCTHbIE
COeNHEHUS

2.2 KoMnosnunoHHble Mmatepuansl. | Mogngukaumnsa KpemHesema opraHocunaHamu.
OCHOBHBbIE NOHATUA U
onpeaenenus. TeopeTndeckune
OCHOBbI M3NKO-XMMUK
KOMMO3ULIMOHHbIX
maTtepuanos. NMpuBntbie
NOBEPXHOCTHbIE COeAMHEHUS

2.3 MeToabl nccnepoBaHus MK-cnekTpockonuyeckoe uccnegoBaHme CTpyKTypbl
cocTaBa U CTPOEHUsI CUHTETUYECKMX MaTepmnarnoB U KPEMHE3EMOB
NPUBUTBIX CIOEB.

2.4 MeTtoabl nccnegoBaHus MK-cnekTpockonuyeckoe nuccrnegoBaHue
cocTaBa U CTPOEHUsI rmgpataumm matepuarnos
NPUBUTBIX CIOEB.

2.5 MeToabl nccnegoBaHus N3yueHne mopdponornm copbeHTOB N 3NIEMEHTHbIN
cocTaBa U CTPOEHUsI aHanun3 metogom POM 1 33MA
NPUBUTLIX CNOEB.

2.6 MeToabl nccnepoBaHus OnNEeMEHTHbIN aHanM3 Mo OaHHbIM PEHTIFEHOBCKOM
COCTaBa U CTPOEHUsI crnekTpockonun
NPUBUTLIX CNOEB.

2.7 MeToabl nccnepoBaHus TepmorpaBumeTpuss B aHanu3e CTPYKTypbl U
COCTaBa U CTPOEHUsI TEPMOCTabUNTbLHOCTM KOMMO3UTOB
NPUBUTLIX CNOEB.

2.8 MeToabl nccnepoBaHus [MoBEPXHOCTHLIE " obbemMHble cBOWNCTBa
COCTaBa U CTPOEHUsI afncopbeHTOB MO AaHHbIM HU3KO-TemnepaTypHou
NPUBUTBIX CIOEB. agcopbumn/gecopbuun  asota. W3otepmbl BOT.

Pacyetr  yaenbHown nnowaan NoOBEPXHOCTN,
AonameTpa n obbema nop.

2.9 MeTtoabl nccnegoBaHus Mcnonb3oBaHue on-line yCTaHOBKM ANS1 U3YyYeHUs
cocTaBa U CTPOEHUsI agcopObumoHHbIx ceoncte INGA
NPUBUTBIX CIOEB.

2.10 MprmeHeHne cuHTeTnveckmx u | CopOumoHHbIE CBOMCTBA KpemMHe3emoB "
KOMMO3UTHbIX MaTepuanos CUHTETUYECKMX MOMMMEPHBIX MaTepranos
Cop6umoHHo-

Xpomarorpacduyeckmne
CBOWCTBA KOMMO3ULIMOHHbIX
Martepuanos.

2.11 MpumeHeHne cuHTeTUYeckux 1 | InHammka copbumm XMpopacTBOPUMbIX BELLECTB
KOMMNO3UTHbLIX MaTepuanos CO CNeKTPodPOTOMETPUYECKUM KOHTPOSIEM.
CopbunoHHo-

Xpomartorpacunyeckme
CBOWCTBA KOMMO3ULIMOHHbIX
MaTepuarnos.
2.12 lMprMeHeHne cuHTeTUYEeCKMX 1 | [JuHamMuKa copbuumn XXUpopacTBOPMMBIX BELLECTB C

KOMMO3UTHbIX MaTepunanos
CopbunoHHo-
Xpomartorpaguyeckme
CBOWCTBa KOMMO3ULIMOHHbIX
MaTepuanos.

rasoxpomartorpadunyeckmm KOHTpOMEM.
KoHueHTprpoBaHne dochonunungos Ha
KpemHe3emax.




13.2. Tembl (pasgenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Bugbl 3aHaTUi (Yacos)

Ne HanmeHoBaHue TeMbl

CamocTosaTensHas
n/n (pasgena) gucumnnvHbI Jlekumu | MNpaktndeckne | NlabopaTopHble

paboTta Beero

KoMnosnunoHHble MaTtepuansbl. | 4 0 8 4 20
OCHOBHbIe NOHATUSA "
onpegeneHus. TeopeTuveckue
1. OCHOBBbI PM3UKO-XMUK
KOMMO3MWLMOHHbIX MaTepuaros.
MpuBUTLIE NMOBEPXHOCTHLIE
coeanHeHuns

MeToabl nccrnegoBaHma | 8 0 16 8 50
2. cocTaBa M CTPOEHMUSI NMPUBUTBIX
CInoes..

[MpumMeHeHue cuHTeTnyeckux u | 6 0 12 6 38
KOMMO3UTHbIX maTepuanos
3. | CopbuunoHHo-

XpomaTorpadmnyeckne CBOMCTBa
KOMMO3ULIMOHHbIX MaTepuarnos

WToro: 18 0 36 18 108

14. MeToan4yeckue ykasaHmsa Ans ody4aroLWmxXca no 0OCBOEHUIO AUCLUMNIIUHDbI

paboTa C KOHCMEeKTaMu FeKUUA, Mpe3eHTauMOHHbIM  MaTepuanoM, WHTEpHEeT-pecypcamMu, BbINOMHEHUE
nabopaTtopHbIX paboT.

15. lNepeyeHb OCHOBHOW WU [OMNOSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHeT,

HeobXoauMbIX AN OCBOEHUS AUCLUNIIUHBI (Criucok iumepamypbl 0GhOPMISIEMCs 8 COOmM8emcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuwasi ckeosHasi Hymepauyusi 0r1si ecex 8U008 UCMOYHUKO8)
a) OCHOBHas nutepartypa:

Ne n/n M CcTOYHMK
1 KpuctunaH I'. AHanutryeckas xumus : B 2 Tomax. / I'. KpuctunaH ; nep. ¢ aurn. — M. : BMUHOM.
' Jlabopatopus 3HaHun, 2009. T.1. — 623 c.
2 KpuctunaH I'. AHanutuyeckas xumus : B 2 Tomax. / . KpuctuaH ; nep. ¢ anrn. — M. : BMHOM.

JlabopaTopus 3HaHuK, 2009. T.2. — 504 c.

aseHayp E.I. MeTtogbl wuccnepoBaHus maTepuanoB : YdyebHoe nocobue [ONeKTPOHHbIN
3 pecypcl//KemepoBo : KemepoBckuin rocygapctBeHHbli yHuBepcuteT, 2013. - 336 c. // Pexum
' poctyna: «YHuBepcutetckas 6ubnuoteka online» : anekTpoHHO-6MbnmoteyHas cucrtema. —
URL : http://biblioclub.ru/index.php?page=book&id=232447

TpeTbsakos, HOpuin Omutpuesny. BeeaeHne B xumuio TBeEpAoda3HbIX MaTepmanos : yyebHoe
nocobue Ana cTyd. BYy30B, 00yd. Mo HanpasneHuto noaroT. "Xumusa, dusmka 1M MexaHuka
matepuanos" / H0.[l. TpeTbskos, B.W. MNMytngaes ; Mock. roc. yH-T um. M.B. JlomoHocoBa .— M. :
4. WN3p-Bo Mock. yH-Ta : Hayka, 2006 .— 399 c. : un., Tabn. — (Knaccuyeckunii yHMBEPCUTETCKUI
yuyebHuk / pegcoB.: B.A. CapoBHuumii (npeg.) [ gp.]) .— [Moceswaetca 250-netuto
MockoBckoro yHmBepcuteta. — bubnuvorp.: c. 390 - 391 .— lNMpeam. ykas.: c. 392 - 396 .— ISBN
5-211-06045-8 .— ISBN 5-02-034137-1.

daxnbmaH, b. Xumusa HoBbIX MaTepuanoB 1 HaHoTexHomnorum / 6. ®axnbmaH ; nep. ¢ anrn. 1.0.

5 YapkuHa n B.B. YTouHukoBow ; nog peg. HO.[0. TpetbsikoBa u E.A. N'ygunuHa .— [JonronpygHbii
' : Mutennekr, 2011 .— 463 c., [20] n. uB. un. : un. — bubnuorp.B koHue rm. — ISBN 978-5-
91559-029-7.
0) oononHUTenbHas nuTeparypa:
Ne n/n MICTOYHMK
3onotos KO.A. CopOUMOHHOE KOHLIEHTPUPOBaHWE MUKPOKOMMOHEHTOB 13 PacTBOPOB.
6. MpumeHeHune B HeopraHnyeckoM aHanuse / FO.A. 3onoTos, .M. UunanH, C.I'. OmuTpureHko, E.N.
MopocaHoBa . — Mocksa : Hayka, 2007. — 320 c.
7 AHanutnyeckas xumus. MNMpobnembl 1 nogxoabl: B 2 T. Mep. ¢ anrn.. / MNMog pea. P. KenbHepa,
' XK.-M. Mepme, M. Ot1o 1 gp. M. : Mup: OO0 «M3a-Bo ACT», 2004. T. 1. 608 c.
8 AHanutnyeckas xumus. MNMpobnembl 1 nogxoabl: B 2 T. Mep. ¢ anrn.. / MNMog pea. P. KenbHepa,

K.-M. Mepwme, M. Otto n gp. M. : Mup: OO0 «M3g-80 ACT», 2004. T. 2. 728 c.
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9. Modern analytical chemistry / D. Harvey. — 2000. 798 p.
10. MeToabl aHanusa nosepxHocTtu/ Moa pea A.3aHaepHsbl. M.: Mup, 1979, 582c.
11 Byaopad [., Oenuap T. CoBpeMeHHble MeToAbl UccrenoBaHmsi noepxHoctu. M.: Mup, 1989,
) 568c.
12. ®engmaH J1., Manep [1. OCHOBbI aHanu3a NOBEPXHOCTU M TOHKUX nneHok. M.: Mup, 1989, 342c.
13 MoynactenH Ox., Hetobepu [. N ap. PactpoBasi anekTpoHHas MUKPOCKOMUS U PEHTIeHOBCKUM
) MukpoaHanus. T.1,2, M: Mup, 1984
14 Hedenos B.U., Yepenun B.T. ®dusmnyeckne metoabl MCCNeaoBaHUA NOBEPXHOCTU TBEPAbIX TEn.
) M.: Hayka, 1983, 296c.
15 AHann3 NoBepxHOCTM MeToAaMU OXe- U PEHTreHOBCKOM (POTOSMNEKTPOHHOW cnekTtpockonuu /
) Mog pen. A. bpurrca, M.IM. Cuxa .— M. : Mup, 1987 .— 600c.
CopbunoHHo-xpomaTorpadpuyeckne MeToAbl pasfeneHus, BblAeneHus W onpegeneHus
16. dmsmonornyeckn aktmeHbix BewecTB / B.®. CenemeHeB [u gp.] — BopoHex : M3gaTtenbcko-
nonurpadguyeckmi LeHTp BopoHex. yH-Ta, 2013.- 72 c.
17 MoandumumpoBaHHbie KpemMHe3eMbl B copbumu, kaTanuae n xpomartorpadum / [I.B. JIMcnykmH,
; I.B. KygpsiBueB, A.A. CepagaH v gp.] ; Nog peg. I'.B. JlucndkmHa .— M. : Xumns, 1985 .— 246
XVMUS MPUBUTBIX MOBEPXHOCTHBIX COeAMHEHMN : YyebHoe nocobue ans ctyd. By3oB, 0by4. no
cneumanbHocTn 011000- Xvmus, crneumanusmpyrowmxca B obnactm XumMum MOBEPXHOCTM MO
18 cneynanmsaumam: 011001- Ananut. xumuda, 011014- Konnoupg. xumusa, 011019- Xumusa

TBepgoro tena, 011029- Xum. matepmnanoseaenue / I'.B. Jlucuukun, A.KO. ®agees, A.A. CepaaH
n gp. ; Mopg pea. I.B. JlnucuukmHa .— M. : ®USMATJINT, 2003 .— 589,[3] c. : un., Tabn. —
Mpeam. ykas.: c. 565-589 .— ISBN 5-9221-0342-3.
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B) MH(OPMAaLMOHHbIE 3M1EKTPOHHO-06pasoBaTerbHbIe pecypchbi:

Ne n/n M cTOYHMK

19. http://www.uni-oldenburg.de/chemie/tc2/studium-lehre/praktikum/adsorptionsanlage/
20. www.lib.vsu.ru — 3HB BI'Y
21. Ananutnyeckas xummns B Poccun - http://www.rusanalytchem.org/default.aspx
22. Pocculickuli xumuko-aHanumudeckuti nopmarn - http://www.anchem.ru/
23. Calim dns xpomamozpaghucmos - http.//www.chromatograf29.ru/
24. Cmamucmuka e aHanumu4eckol xumuu - http://chemstat.com.ru/
25. Cmo nem xpomamoepacpuu - http.://bio.fizteh.ru/student/biotech/2006/hromatografiya.html|
26. Teopusi u npakmuka xpomamoepacguu - http://www.chromatogramma.ru/
27. Xumuk. Calim o xumuu. - http://www.xumuk.ru
28 O6Luexqmuqecxue -

) http.//elibrary.ru

29. http://e.lanbook.com

30. http://chemnet.ru

31.5. | http://chemrar.ru

32. ObpasosamerbHbili nopman "9nekmpoHHbIU yHusepcumem BIY"https://edu.vsu.ru/

*

BHauvane ykasbiBaotca OBC, ¢ koTopbiMy umeroTca porosopa Yy BIY, 3arem OTKpbITble 3MNeKTPOHHO-
obpasoBaTternbHble pecypchl

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrOo obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, rnocobusi, 3adaqyHuKku, MemodudyecKue yKa3aHusi MO 8bIMOSTHEHUI
rnpakmu4eckux (KOHmMposibHbIx) pabom u dp.)

Ne n/n McTouHUK

CopbuunoHHo-xpoMaTorpacdmyeckme MeToabl pasfeneHusi, BblOeNeHus U onpepeneHus
1. | dwmsmnonormyeckn aktmeHbix BellecTtB / B.®. CenemeHeB [ gp.] — BopoHex : Msgartenbcko-
nonurpadguyeckmi LeHTp BopoHex. yH-Ta, 2013.- 72 c.

2 JlabopaTopHoe pyKOBOACTBO MO XxpomMaTorpaduyeckmm u cmexHoeiM metogam / O.Mukew [u
" | gp]—M.: Mwup, 1982. —4.1. -400 c.

3 JlabopaTopHoe pyKOBOACTBO MO xpomaTorpaduyeckmm u cmexHoeiM metogam / O.Mukew [u
" | gp]—M.: Mwup, 1982. —4.2. -381 c.

4 MpakTnkym no xpomartorpadgpudeckomy aHanudy / nog pea. K.M. OnbwaHoBon. — M. BebicLu.
* | wkona, 1970.- 312c.

17. OOpa3oBaTefnibHble TEXHONOrMK, UCNOoNb3yeMble nNpu peanusauum y4ebGHOMU
AUCLUMNSINHBI, BKIOYasi AUCTaHUUOHHble oOpa3oBatenbHble TexHonorun (OOT),
IneKTpoHHoe obyyeHue (30), cmewaHHoOe obGy4eHune):

Mpn peanusauumn y4ebHOW OUCUUNIIMHBI UCNOSb3YIOTCA 3NIEMEHTbI 3MIEKTPOHHOIO0 00y4veHus
(30) u anctaHumMoHHble obpasoBaTenbHble TexHonormm (JOT) B YacTh OCBOEHUSA NEKLUNOHHOMO
mMatepuana, npoBedeHUsT TeKyllehn W MPOMEXYTOYHOW aTTecTauuMnm, MpOBEeAEHUs 4acTu
nabopaTtopHblx paboT u camocTosTenbHOW paboTbl obyyawwmMxca nNo  AUCUUNIIMHE,
nosponisilowme obecneuvmBatb  OMNOCpedoOBaHHOE  B3aMModencTBne (Ha  pacCTOSIHUK)
npenogaesatenen n oby4varolmxcs, BKIYAA MHCTPYMEHTbl 3NEKTPOHHOM MHAOPMALMOHHO-
obpasoBatenbHon cpeabl BIY «3OnektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposegeHve BebWHApPOB, BMAEOKOH(EPEHUUN, B3aUMOAEWCTBME B COLICETAX, MOCPEOCTBOM
3MIEKTPOHHOM MOMTbl, MecceHapKepoB. [Nna OCBOEHUS AUCLMMINHBI PEKOMEHAYEeTCs CnMUCOK
nuTepaTtypbl U pecypcbl AN aneKTpoHHoro obyyexus (30) (n. 15).

Mpu peanusaunn OUCLMNAUHBI MPUMEHAIOTCA ANCTAHUMOHHbIE obpa3oBaTerbHble TEXHOMOrMM B 4acTu
camocTosTenbHon paboTbl No ee pasgeny «MeToabl UCCNeaoBaHUSA COCTaBa U CTPOEHWUS MPUBUTBIX
cnoesy. NMporpamma npeanonaraeT BbINoOfHeHVEe nlabopaTopHoOn paboTbl HA yCTaHOBKE, MNO3BOMSOLWEN
ONCTaHLUMOHHO nayyatb aacopOLUMOHHbIE cBoWcTBa no agpecy http://www.uni-
oldenburg.de/chemie/tc2/studium-lehre/praktikum/adsorptionsanlage/



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/
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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18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHne ANCLUMUNIIUHDI:

(npu ucnons3oeaHuu nabopamopHo20 0bopydosaHUs yKa3dblieamb 0/HbIU NepeyeHb, npu 6obLWoM Konudecmse
0bopydosaHusi MOXHO 8biIHecmu OaHHbIU pa3der 8 npusroxeHue K paboyel npozpamme)

. AHannTnyeckne Bechl

. CywmnbHbIn WKadg

. MazoBLI xpomatorpad «Chrom-4» ¢ 4ETEKTOPOM NO TEMNNIONPOBOAHOCTH
. CkaHupyoLLniA 30HO0BbIM MUKpockon “@emTockaH-001"

. [a3oBbIn xpomatorpad «Kpuctann-2000M» ¢ 334, MO v TUO

. KngkocTtHbin xpomaTorpad «Shimadzu LC-20» co cnekTpohoTOMETPUYECKUM OETEKTOPOM
. BuopeogeHcutomeTp ¢ nporpammHon obpaboTkon xpomaTtorpamm TCX

. pH-meTp-noHomep «3AkcnepT-001».

. CnetpodotomeTp «Shimadzu UV-1800».

10. ®oToanekTpokonopumeTp KOK-2

11. UK-cnektpomeTp Bruker Vertex-70

12. OneKkTpoHHbIN Mukpockon Jeol JLV-6380

OCoONOOOThhWN -

19. OueHo4HbIe cpeacTBa ANA NpoBeAeHUA TEKYLLEeNn N NPOMEXYTOYHOWN aTTecTaumm

Mo peweHnto Kadpedpbl OLEHKM 3a 3K3aMeH/3a4eT MOoryT ObiTb BbICTaBNEHbl MO
pe3ynbTatam TeKyllen artTtectaumm oby4yaroulerocs B CeMeCcTpe, HO He paHee, 4YeM Ha
3aKMYNTENBHOM 3aHAaTUK. Mpy Hecornacum CTyaeHTa C OLEHKOM NOCneaHui BnpaBe caaBaTtbh
3K3aMeH/3a4eT Ha 0OLLMX OCHOBAHUSAX.

MopAnoK OLEHKN 0CBOEHMS oby4Yalowmumncs y4ebHoro MmaTepuana onpeaensieTcs
coAepXxaHMeM crneayLwmnx pasaenos ANCUMNIIMHGI

HaumeroBaHue NHaunkaTop(bl
,.',\ﬁ, pasgena AucUUnInHbI Kcl’_m';?;?'* A&Twmeﬁlslﬂ) OueHouHble cpeacTsa
(mogynsi) KOMMNEeTEHL MM
KoMno3unLmnoHHbIe
mMaTepuanbl. OCHOBHbIe
NOHATUSA n
onpegeneHus. AK-1.1
TeopeTnyeckne OCHOBBbI MK-1 S
1. DUBMKO-XIMMM MK-1.2 Pegepam
KOMMO3WNLIMOHHbIX
maTtepuanos. [NpuButbie
NOBEPXHOCTHbIE
coeguHeHus
MeToabl uccnegoBaHus MK-1.1,
cocTaBa U CTPOEeHNs MK-1.2,
NPUBUTLIX CIOEB. MK-1, MK-2.1,
2 k-2 MK-2.2, Pedpepam
MK-2.3,
MK-2.4,
MpumeHeHune
CUHTETMYECKMX U
KOMMO3UTHbIX
maTtepuanos HE:S;
3. | CopbumoHHo- MK-2 I‘IK-2.3, Pegbepam
XpomaTorpaduyeckme "
cBoicTBa MK-2.4,
KOMMO3WNLIMOHHbIX
MaTepu1asos.
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HaumeHoBaHve UHaunkaTop(bl)
o
I"I\;I_'I pasgena AucumnnHbI K?_m';?;?” OOCTUXEHNSA OueHouHble cpefcTBa
(moayns) KOMMEeTeHLMM

MpomexyToyHas aTTecTauust
dopma KOHTPOnS - 3a4eT C OLEHKON

lNepeyeHb gonpocos
lMpakmuyeckoe 3adaHue

XMW CUHTETUYECKMX W KOMMO3UTHBIX
matepuanos. Cuctematuka W Ou3aiiH.
YpoBHM opraHusaumu maTtepuu.
CamoopraHusauus B nonyyYeHnm
KOMMO3ULIMOHHBIX MaTepuarnos.

MprBUTbIE MNOBEPXHOCTHbIE COEOUHEHNS.
OCHOBHblE MNOHATUS W TEPMUHONOMUA.
Mony4yeHne. MogudukaLma NOBEPXHOCTU.

TMTpmmeTpmquKme MeTOoObl aHanm3sa
KOMNO3NLUUMNOHHbIX MaTepunanos.
OKMCNUTENBHO-BOCCTAHOBUTENBbHOE
TUTPpOBaHUE. BomomeTqueCKoe
TUTPOBaAHUE.

WUccneposaHue ancopOLUMOHHBIX
paBHOBECUN MeTOoA0M rasoBoWn
Xxpomatorpadun.

AnnuncomeTpua. MeTon nbe3okBapLEBOro
MWKPOB3BELLNBAHKSI. MmmyHOCeHcopbI.
Kpaesble " KOHTaKTHblE yrnbl.
Kputuueckoe nOBEPXHOCTHOE HaTsXKeHue
cMa4ymBaHus. PTyTHas NopoMeTpUS.
VccnepoBaHue rmapodoBHbIX MOp UCTbIX
Ten npu noOMOLWWM BAABMBAHUSA BOAbI:
MeTO/ BOAAHON NopoMeTpumn

ALCOpOLMOHHBIE MeToabl aHanusa
CTPYKTYPbl U CBOMCTB KOMMO3ULIMOHHBIX U
CYHTETUYECKMX MaTepmanoB. WHAOekcsl
rmgpocpobHocTn no Bentkamny

KonebaTenbHas crneKkTpockonus.
OneKkTpoHHasd CMNEKTPOCKOMNUA. arpP-
CNeKTPOCKOoMNus. AMP-cnekTpockonus.
MeccbayapoBckas CneKkTpocKonus.
TepmornuH3oBas CMEKTPOMETpPUSI.
PeHTreHoBckas OTOSMNEKTPOHHAsI
CMEeKTPOoCKONusS.

WHppakpacHas CMNeKTpoCcKonus.
CnekTpockonus KOMOMHaLMOHHOIo
paccenBaHus.

CnekTpockonust  sIAEPHOr0  MarHUTHOrO
pe3oHaHca " 3NEKTPOHHOrO
napamarHMTHOro pe3oHaHca
Macc-cnekTpomeTpuyeckne MeToAbl
aHanusa

JlokanbHbIN aHanua " aHanus

nosepxHoctTn. Knaccudukauma metonos
nokanbHOro aHanmaa.

®OTOHHO-30HO0OBLIE MeTOoAbl 1oKanbHOro
aHanusa. [pouecchkl, npoTekawowue npu
BO30YXXAEHUM KBAHTAMM U3NyYEHUS

OneKTPOHHO-30HO0BbIE MeToabl.
Knaccudukauums MeToa0B no
NOBEPXHOCTHOW YYBCTBUTEMNBHOCTH,

MPOCTPAHCTBEHHOMY Pa3peLLEHWIO.
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Ne
n/n

HanmeHoBaHue

pasgena AuCUUnInHbI

(Moaynsi)

KomneTeH
umsi(v)

UHaunkaTop(bl)
OOCTUXEHNSA
KOMNeTeHLUn

OueHouYHbIE cpeacTBa

Ynpyrme B3anMOAENCTBUSA 3SNEKTPOHOB C
BELLECTBOM. MeToapl aHanuaa
MOBEPXHOCTN, OCHOBaHHble Ha yMnpyrux

B3aMMOAENCTBUAX Heynpyrune
B3aMMOJENCTBUS 3NEKTPOHOB c
BELLEeCTBOM. MeTtoabl aHanusa

NMOBEPXHOCTU, OCHOBaHHblE Ha YNpyrux
B3aMMOOENCTBUSAX.

dusnyeckne npouecchbl, ncnonb3dyemMmbie B

O3MA wn  PacTpoBoW  3MNEKTPOHHOWM
MWKPOCKOMUN.
MoHHO-30HA0BLIE MeToAdbl  aHanuaa.

Cl'leKTpOCKOI'I na paccedHna wMeaneHHbIX
MOHOB

lNoneBble 30HAOBbIE MeTOAbl aHanuaa
nosepxHoctu. MeToabl  ckaHupyloLLen
30HA0BOW MuUKpockonuu. MNoneeas noHHas
Mukpockonus u NMNM ¢ aToMHbIM 30HAOM

MeToabl  uccnedoBaHWs  cocTaBa M
CTPOEHUS MPUBUTLIX CroeB. Xumuyeckne
MeToAdbl  UCCnedoBaHus.  ONEeMEHTHbIN
aHanms.

MeToabl  uccnedoBaHWss  cocTaBa M
CTpOeHus NPUBUTBIX CroeB.

CneKTpaan ble MeToAbl UCCrnegoBaHUA.

Opyrvue meToabl UccrnegoBaHUA cocTaBa U
CTPOEHMUS NMPUBUTLIX CIOEB.

AncopbLUMOHHBIE M XpomaTtorpaduyeckme
mMeToabl. VccrnegoBaHne agcopOLMOHHBIX
paBHOBECUN

MeTogbl nopomeTpun.

MeTtopgbl onpegeneHus rmapocgobHocTH
KOMMNO3WTOB

MpumeHeHune NOBEPXHOCTHO-
MOAMMULNPOBAHHBLIX  MaTtepuanos B
copbummn

MpumeHeHune NOBEPXHOCTHO-
MOAMMULNPOBAHHBLIX  MaTtepuanos B
Xxpomarorpaguu. "a3oBas
Xxpomatorpadusi.

MpumeHeHne NOBEPXHOCTHO-
MOAMMUUUPOBAHHBLIX ~ MaTepuarnos B
xpomatorpaduu. YKngkoctHas
Xpomatorpacusi

MpumeHeHne NOBEPXHOCTHO-
MOAMMUUUPOBAHHBLIX ~ MaTepuarnos B
xpomartorpaguu. XupanbHble

HenogBWMXHblE (ba3bl.

MpombilwneHHas xpomaTorpadus.
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HaumeHoBaHve UHaunkaTop(bl)
I.',\ﬁ, paspena AMCLMMAMHGI Ko“:l';?;;a” [OCTUXEHNS OueHoHbie cpepcTaa
(mopyns) 4 KOMNeTeHumun
MbpnaHbie COpOLIMOHHO-

MHCTPYMEHTallbHble MeTOAbl aHanmsa.

lMpMeHeHe npUBUTBIX MOBEPXHOCTHLIX
COeUHEHNIN B CeHcopax.

20 TuvnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKUMe MaTepuanbl, onpegensioLwme
npoueaypbl oLueHUBaHUA

20.1 TeKywMin KOHTPONb yCNeBaemMocCcTun

KoHTpornb ycneBaemMocTy No AUCUMMNIIHE OCYLLECTBMAETCS C MOMOLLbIO CrieayoLmX OLEeHOYHbIX
cpencTs:

JlabopamopHsbie pabombi

(HaumeHoBaHuUe OUEeHOYHO20 cpedcmea meKyweao KOHMPOJsIs ycriegaemMocmu)
BbinonHeHne nabopatopHbIX paboT ¢ UCNOoNb30BaHNEM METOANYECKNX YKa3aHUN.

TpeboBaHUA K BbINOMHEHNIO 3a4aHWIA: CTYAEHT LOSMKEH BbIMNOMHUTL NepevyeHb paboT u
NpeAcTaBuTb OTYET O BbINOSIHEHWUM C YKa3aHMEM YMEHMIN U HaBbIKOB, NpMOBGpeTEHHbIX B Xoae paboThbl.
YpoBeHb
KpuTepum oueHnBaHnsa KoMmneTeHumnm cchopmmpoBaH LLkana oueHok

HOCTK
KOMMEeTeHUun
lNoniHoe coomeemcmeue omyema colepxkaHuro, uensam u 3adadam | [1oebilueHHbIU 3aumeHo
nabopamopHol  pabomal. lMpodemoHcmpuposaHO  3HaHue YpO8€eHb
meopemuyeckux  OCHO8  (bU3BUKO-XUMUU  KOMMIO3UUUOHHBIX
Mamepuasos, npueumbiX MO8ePXHOCMHbIX coeduHeHul, memodos
uccriedosaHusi cocmasa U CmpoeHUs MpusuUMmbIX C0es.
lMpodemoHCMpuUpoBaHO  yMeHUe  c8si3bleamb  MEOpPU  C
rnpakmukou, enadeHue MoHAMUUHbIM annapamom OUCYUMIUHBI.
Obyvarowutica e nonHol Mmepe enadeem  MOHAMUUHBIM
annapamom, meopemu4ecKuUMU 0CHo8aMu OUCUUNMIIUHbI, crlocobeH
MPUMEHSIMb meopemuyecKue 3HaHUs 0711 PpeweHust NMpakmu4yecKux
3a0ay 6 obnacmu aHanuida U U3y4YeHUs bU3UKO-XUMUYECKUX
ceolicme C UCMNoMb308aHUEM KOMMIO3UUUOHHLIX —Mamepuarsios,
rpusuUMbIX MOBEPXHOCMHbBIX COOUHEHUU.

Hecoomeemcmeue omyema codepxaHuto, uensam u 3adadam | [loebilueHHbIU He 3aumeHo
nabopamopHol pabombel. He npodemoHcmpupogaHo 3HaHue YpPO8€EHb
meopemuyeckux  OCHO8  (bUBUKO-XUMUU  KOMMIO3UUUOHHBIX
Mamepuasos, npueumbiX Mo8epPXHOCMHbIX coeduHeHul, memodos
uccriedogaHusi cocmaea U CMPOEeHUs rfpusumsix croes. He
IPOOeMOHCMPUPOBaHO YMEHUE C8513bi8amb MeOPUI0 C MPaKmukou,
grniadeHue rMoHAMUUHbBIM arrapamom OUCUUIIUHBI.

Obyvarowutica He emadeem MmMeopemu4YecKUMU  OCHOog8aMu
OucyunuHel, He crocobeH MPUMEeHsIMb MeopPemuYecKue 3HaHUs
Ona  peweHusi rnpakmu4eckux 3aday 6 obracmu aHanusa u
U3y4yeHUs1  DU3UKO-XUMUYECKUX C€8olcme C  UCoib308aHUEM
KOMIMO3UUUOHHbLIX — Mamepuarnos, npusumsiX M08epPXHOCMHbIX
coeOuHeHUU.

20.2 NMpomexyToyHana aTrectauusi

MpomexyToyHas aTTecTaums No AUCUUNNMHE OCYLLEeCTBMASIETCS C MOMOLLbIO CeayLWnX
OLEHOYHBIX CPeacTB:
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Pegpepam, CoobujeHue/Ooknad/npeseHmauusi

HanucaHve pedpepata 1 noarotoska coobLieHusi/npe3eHTanum no COBpeMeHHbIM MeToaam
XpomaTorpadun 1 KanunnsipHoro anekTpodgopesa.

MepeyeHb mem peghepamos
CnekTpanbHble MeToAbl UCCNESOBAHNS COCTaBa U CBOMNCTB KOMMO3UTHBLIX MaTepuaros.
CopbUuunoHHbIE MeTOAbI aHanmsa CTPYKTYPbl 1 CBONCTB KOMMO3NTOB.
30HO0BbLIE METOAbI aHann3a CTPYKTYpbl 1 MOPAIONOrMM KOMMNO3UTHBIX MaTepuanos.
AMP-cnekTpockonus B aHannse KOMMO3nTHLIX MaTepuanos
CopbuUMOHHOE KOHLIEHTPUPOBaHWE HEOPraHMYECKNX MOHOB
CopbuUMOHHOE  KOHLUEHTpPUpPOBaHME  (PM3MOMOIMYECKM  aKTUBHbIX  BELWEeCTB W WCMOSb30BaHue
KOHLIeHTpUpoBaHus B aHanuse GAB
7. OpraHu4yeckue nonMmepHble COpOEHTHI
8. [Monumepbl ¢ MONEKYNAPHBIMK OTrNeYaTkamu B aHanmae
9. CeHcopbl Ha OCHOBE NOMMMEPOB C MOMNEKYNAPHBIMY OTNevYaTkamm
10. YrnepoaHble copbeHThl B aHanuae. HaHoTpyGku. MOHOMUTHBLIE KOMOHKM.
11. CopbeHTbl Ha OCHOBE KpeMHe3eMa B aHanu3e HeopraHM4YeCckUx MOHOB U MOMEKYI
12. CopbeHTbl Ha OCHOBE KpeMHe3ema B aHanM3e opraHN4Yeckrx BeLLecTB
13. T'mbpuaHble MeToAdbl aHanM3a, BknoyaLme copbLUMOHHOE KOHLEHTPMPOBaHNE BELLECTB.
14. YnopsgoyeHHble Me30nopucTbie MaTepuarnsl B aHanv3e opraHnyeckmx BeLecTB.
15. CvHTETMYECKME N KOMMO3MTHBIE MaTtepuarsbsl B MPOMbILLIIEHHON XpoMaTtorpagun.
16. MeToabl nopomeTpumn.
17. MNpumeHeHne NOBEPXHOCTHO-MOANMULMPOBAHHBLIX MaTepuarnos B XpomaTorpaguu.
18. XupanbHble HenoaBMXHble hasbl B XxpomaTtorpaduu.

ok wN~

Ona oueHuBaHUs pe3ynbTaToB OOy4YeHMS Ha 9k3aMeHe/3ayeTe MWCMonb3ylTca crneayllne
nokasaTtenu:
1) 3HaHMe y4yebHOro mMmaTtepuana W BRafeHNe TMOHATUNHLIM annapaTtoM CUHTETUYECKUX U
KOMMO3ULMOHHBIX Marepuanos B XMMUYECKOM aHanmse;
2) ymeHune cBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHune nnnioctpuposaTb OTBET NpUMepamu, pakramu, JaHHbIMU HayYHbIX UCCNesoBaHuM,
4) yMeHWe MpUMEHATb CUHTETUYECKMX W KOMMO3WULUMOHHBLIX MaTepuanoB B aHanu3e pasfuyHbIX
OOBEKTOB;
BNageHve MnOHATUWHBIM annapaTtoM [aHHOW 00nacT Haykum (TeopeTMdeckMMyW OCHOBaMMm
ANCUUNINHBI), CNOCOBHOCTL MAMKCTPUPOBaTL OTBET NpuMepamu, daktamu, OaHHbIMU Hay4HbIX
nccrnegoBaHui, NPUMEHATb TeopeTUdecKkMe 3HaHUS ANs pelleHWss NpakTUYecKkux 3ajady aHanvsa
06BbEKTOB C UCMOMb30BAHMEM CUHTETUYECKMX W KOMMO3WULMOHHBIX MaTepuanoB B XMMWUYECKOM
aHanuse.

,D,J'IF-I oueHnBaHUA pe3yrnbTaToB 06yqu|/|;| Ha 3a4eTe C OLIEHKON MCcnosnb3yeTcA 4-6annbHas wana:
«KOTIIMHHO», «XOPOLWO», «yaOBJIETBOPUTESIbHO», KHEYOOBJIETBOPUTESTBHO».

CooTHoLLIEHNE MOoKa3aTenen, KputepuesB U LLKarlbl OLUEeHNBaHUA Pe3yrbTaTtoB O6y‘-IeHI/IF|.

YpoBeHb
KpuTepum oueHuBaHna KoMmneTeHumm chopmmpoBaH LLkana oueHok
HOCTK
KOMMEeTeHUun
lMonHoe  coomeemcmeue omeema  obyyalwoujeeocsi  8ceM lNoebiweHH OmisuyHo
nepeyucrnieHHsiM  KpumepusiM.  [lpodeMoHCcmpuposaHo 3HaHUe bIl
meopemuyeckux  OCHO8  (bUBUKO-XUMUU  KOMMO3UUUOHHLIX ypO8€eHb

Mamepuaros, npueumbix MoBepPXHOCMHbIX COEOUHEeHUU, Memodos
uccnedosaHusi cocmasa U CMPOEeHUsT NMpusuMmbIX C/I0e8, yMeHue
cesi3bleamb MeEOPUK0 C fpakmukol, enadeHue MOHSMUUHBIM
annapamom 8 obrnacmu  QU3UKO-XUMUU  KOMMO3UUUOHHbIX
Mamepuaros, npueumbix Mo8epPXHOCMHbIX COeOUHEHUU, Memodos
uccnedosaHusi cocmasa U CmpoeHUs NpusumbIX c/ioes.

Obyuvarowutica 6 nonHod Mepe enadeem  MOHAMUUHbLIM
annapamomM  U3UKO-XUMUU  KOMIMO3UUYUOHHbIX Mamepuarsos,
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npusuMbIX MNOBEPXHOCMHbIX COeQUHEHUU, Memodos uccriedosaHusi
cocmaea U CmMpPOeHUs MpusuMbIX C/l0es. (meopemuyecKkumu
OocHogsamu OuCUUIIIUHbI), criocobeH  uICmMpuposams omeem
npumepamu, cakmamu, OaHHbIMU Hay4YHbIX uccredosaHud,
MPUMEHSIMb meopemuyecKue 3HaHus 0511 peweHust Mpakmu4ecKux
3aday 6 obrnacmu aHanu3a U U3Y4eHUs @OU3UKO-XUMUYECKUX
ceoticms KOMIMO3UUUOHHbIX Mamepuaros, npusumbix
108EPXHOCMHbLIX COEOUHEHUU.

Omeem Ha  KOHMPOIbHO-UIMeEPUMESbHbIU  Mamepuan He Gasossbiti Xopowio
coomeemcmeayem 0o0Homy  (d8ym) us repeyvyucieHHbIX YPO8€eHb
rnokasamerned, Ho oby4varouwulcss 0aem rnpasusibHble 0mMeembl Ha
dornosIHUMersbHble 80r1pOChI. HedocmamouHo
POOeMOHCMPUPOBaHO 3HaHUE MeopPEemuUYeCcKUX OCHO8 (DU3UKO-
Xxumuu KOMIMO3UUUOHHbIX Mamepuarios, npusumbix
rnogepxHocmHbIx coeduHeHul, Memodos uccnedosaHusi cocmasa u
CMPOeHUsT npusUMbIX Crl0ee8., unu codepxamcs 0moesibHble
npobersbi 8 yMEHUU C8513bl8amb MeOPUKD C MPaKkmuKou.
Obyuarowutica enadeem NOHAMUUHLIM annapamom hu3uKo-xumuu
KOMIMO3UUUOHHbLIX — Mamepuarnos, npusumsiX [M08ePXHOCMHbIX
coedOuHeHul, memodos uccnedoeaHuss cocmaga U CMPOEeHUs
fpusuUMbIX Cr10€8. (MeopemuyYecKuMu OCHO8aMu OUCUUIIUHBI),
donyckaem owubKu npu UIIiCmMpuUpo8aHuu omeema fnpumepamu,
ghakmamu, aHHbIMU Hay4HbIX Uccrie0o8aHul;

unu doryckaem owubKU npu UunIoCcmpuposaHuU 803MOXHocmel
MPUMEHEHUSI  KOMIMO3UUUOHHbIX  Mamepuarios, npusuMbIx
108€PXHOCMHbIX COEOUHEHUU 8 aHanu3e pasiu4yHbIX 06bLEKMOs.
Omeem Ha  KOHMPOI/IbHO-USMEPUMENbHbLIU  Mamepuan  He lNopoezosnili Ydoenemeopu-
coomgemcmeyem 0bbiM  08yM(mpemMm) U3 epeyvucrieHHbIX ypO8€eHb mesibHO
rnokasamerned, oby4darouutica daem HeronHbIe omeembl Ha
0ononHUMerbHbie 80MpPockl. [JJeMoOHCcmpupyem YyacmuyHble 3HaHUs
meopemuyeckux  OCHO8  (bUBUKO-XUMUU  KOMMIO3UUUOHHbIX
Mamepuarnos, npusumsbix Mo8epxHOCMHbIX coeduHeHuUl, Memodos
uccriedogaHusi cocmaga U CMPOEHUs MpusuUmbIX C/10€8, Unu He
ymeem  unrocmpuposams  omeem  fpuMmepamu, — ¢hakmamu,
OaHHbIMU Hay4YHbIX uccredosaHul;

unu  umeem  He  ofIHoe  ripedcmaesieHue  NPUMEHEHUs
KOMMO3UUUOHHbIX — Mamepuarnos, npusumsbiXx MO8ePXHOCMHbIX
coeOuHeHUU 8 aHasu3e pasfu4yHbiX 06bEKMos.

Obyuvarowutica enadeem 4acmu4yHO meopemuyeckumMu OocHosamu
oucyunuHsbl;

Obyuvarowutica He  ymeem  [PUMEHSMb  KOMMIO3UUUOHHbIE
Mamepuarsl, npueumsie Mo8epxHOCMHbIe COeOUHEeHUsI 8 aHasu3e
pasnu4yHbix obbekmos. He ymeem unmrocmpupogamb omeem
npumepamu, ghakmamu, daHHbIMU Hay4YHbIX uccriedosaHudl.

Omeem Ha  KOHMPO/bHO-UBMEPUMEsbHbIU  Mamepuarn  He - Heydoenemsop
coomeemcmeayem 0bbiM mpemM(4embipemM) U3 Mepeyuc/IeHHbIX umeJsibHo
nokazamened. Obyyarowulics O0eMOHCMPUPyem OmpbI8OYHbIE,
¢paemeHmapHbie 3HaHusl, 0Oornyckaem 2pybbie OwWubKu 80
enadeHuu MOHAMUUHBIM annapamom JQaHHoU objlacmu  Hayku
(meopemuyeckumu  ocHogamu  OUCUUIMIUHbLI), He  crnocobeH
unocmpuposames  omeem fpuMepamu, hakmamu, OaHHbIMU
Hay4HbIX uccrie@ogaHuli, He ymeem MPUMEHSIMb meopemu4yecKue
3HaHUs Ona peweHus npakmu4vyeckux 3adady aHasnusa o6bekmos ¢
ucrnosb308aHUeM KOMIMO3UUUOHHbLIX —Mamepuasnos, npusumsix
nosepxHoCcmMHbIx coeduHeHul, memodos uccnedosaHusi cocmasa u
CMPOEHUS MPUBUMbIX C/I0€8..

OueHKka 3HaHUI, YMEHWUA M HaBbIKOB, XapakTepuaytowasi atanbl opMMpPOBaHMS KOMMNETEHUUA B
paMKax U3y4yeHust UCLUUMMMHBI OCYLLECTBISIETCS B XOA4€ TEKYLLEWN M MPOMEXKYTOYHOW aTTecTaluil.

Tekywass aTTectauusi NPoBOAUTCS B COOTBETCTBMM C [lonoXeHWeM O Tekyllen aTrectauuu
obyvalolmxcs No  nporpaMmamM  Bbicllero obpasoBaHWs  BOpOHEXCKOro  rocygapCTBEHHOro
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yHMBepcuteTa. Tekywas aTtrectaums npoBoautcs B dopMme(ax) nucbMeHHbix pabom (nabopamopHbie
pabomel)

Kputepumn oueHnBaHusa npuBedeHb! BbiLle.

lMpomexyToyHaa aTTecTaums NPOBOAUTCA B COOTBETCTBUM C [lOMNOXeHUMeM O MPOMEXYTOYHON
aTTecTaumm obyyaroLmxcsa no nporpamMmmam BbicLLero obpasoBaHus.

KoHTponbHO-u3MeputenbHble Matepuanbl NPOMEXYTOYHOW aTTecTauum BKMAYalT B cebs
TeopeTuyeckne BOMPOCbl, MO3BOMAOWME  OLUEHUTb YPOBEHb  MOMYYEHHbIX  3HaHUA  u/unu
npakTuyeckoe(ne) saagaHme(s), nossonsiLlee(ne) oueHUTb cteneHb CHOPMUPOBAHHOCTU YMEHUIA N(UNN)
HaBbIKOB, U(MIK) OMbIT AEATENbHOCTN.

MNpy oueHMBaHWM UCMONb3YIOTCA KONMUYECTBEHHbIE LUKamnbl OLEHOK. Kputepum oueHuBaHus NpuBeaeHbl
BbILLE.

20.3 KoHTponb ocBoeHus MK
KoHTponb ocBoeHus MNMK-1

MNepeyeHb 3agaHnin AnNa NPoBEpPKN CHOPMUPOBAHHOCTU KOMMNETEHLIMK:
1) TecToBble 3aAaHus:

1.Kakon pasmep wucnonb3yeTcs B KadeCTBE XapaKTepUCTMYECKOro, ecnu HaHovacTtuua
UMeeT CrOXHY (PopMy N CTpoeHne?
a. NWHENHbIN pa3mMep HaHOYaCTULbI.
b. pa3mep CTPYKTYypHOro arieMeHTa.
C. pasmMep MarHUTHOro JOMeHa.
d. gnuHa cBoboaHoro npobera anNeKkTpoHOB.

2.YKaXnUTe Kak MeHsieTCs O0Nfs aTOMOB, HaxXOASALWMXCS Ha MOBEPXHOCTU cdhepuyeckomn
YacTuubl C yBeENUYeHNeM pasmepa 3TON YacTuubl.
a. YBenuuuBaeTcs.
b. YMeHbliaeTcs.
C. HEe N3MeHsieTCA.

3.0na kakmx cuctem B rnpouecce co3gaHus U PYHKUMOHMPOBAHUSA HAHOCTPYKTYP
XapakTepHa guccunaTtmBHas camoopraHmsaums?
a. ANA OTKPbITOW CUCTEMbI.
b. ana nsonupoBaHHOW CUCTEMBI.
C. [Ons 3aKpbITOW CUCTEMBI.

4.Ykaxunte Kakon pasmep d M Kakoe 4mcno atomoB N XxapakTepHO ANt U30TPOMHbIX
(cdhepuyeckmnx) knacTepoB U HAHOKPUCTASIOB.

d = 1-5 Hm, N<100 aTtomos.

d =1-5 Hm, N<1000 aTomoB.

d = 5-100 HMm, N >1000 aTomoB.

d = 5-100 HM, N >1000000 atomoB.

d = 5-100 Hm, N= 103-10° aTomoB.

©oo T

5.CtpemneHne k 6ecnopssigo4YHOMY pPacnosioXXeHU0 aTOMOB 3a CYET TEnnoBbIX KonebaHumn
aTOMOB B KOHAEHCMPOBaHHbIX (ha3ax BblpaxkaeTcs.

B U3MEHEeHUN 3IHTPONUM.

B U3MEHEHUN SHTanbMUN.

B M3MeHeHnn ceoboaHom aHeprumn 'mbbea.

B U3MEHEHUN TEMNNTIOEMKOCTU CUCTEMBI.

coow
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6.Kputepuin camonpomnsBonbHOro NpoTekaHna npouecca npu co3gaHum matepuanos
a. AG>0.
b. AG<0.
c. AS<O0.
d. AH>O0.
7.CTpemneHne CMCTeEMbI K arperaumm conpoBoXaaeTcs.
a. lNonoxutenbHoun BenuunHom AH.
b. OtpuuatenbHon BennunHoun AH.
C. YMeHbLUEeHNEM KONMYeCcTBa XMMNYECKNX CBA3EN Mexay aToMaMu.
d. TennoBbIM ABMXEHUEM MOSEKYN B rasax.
8.[Mpu nepexone yepes mexdasHylo rpaHu1Ly CoCTaB U CBOMUCTBA.
a. MEHSAITCA JIMHENHO.
b. MeHAOTCA CKauKOOOpas3Ho.
C. HE MEeHSITCA.
9.1BmxyLiern curon pa3oBOro npespalleHns, (NepeHoc KOMMOHeHTa mexay dasamm),
ABnsieTca
a. rpagmeHT XMMUYEeCKNX NOTEHLMarnos.
b. rpagueHT Temnepartypbl.
C. TpaguveHT AaBrieHus.

2) CUTYaUWOHHbIE, MPAKTUKO-OPUEHTUPOBAHHbIE 3a4a4m /| MUHU-KENCHI:

1.Kakue matepuanbl xapakTepusyoTcs npuBeaeHHbIM onpeaeneHneMm:
nobble NoNMKpUCTanIMyeckne martepuansl, NonydyaemMble CnekaHneM HemeTanIMyYeckmx
NMOPOLLUKOB MPUPOAHOIO  WUSIM  UCKYCCTBEHHOIO MPOUCXOXAEHNA?. (KepamMuyeckue
MaTepuarnbl)

2.YKkaxnte TePMUH, XapakTepusyloLWNNCcs crieayrowmm onpeaeneHnem:
Ob61bekTbl, pasmep KOTOpbIX XOTA Obl B OAHOM M3MepeHun AormkeH ObiTb COM3Mepum C
KOppEernsumMOHHbIM pagnuycomM TOro Unu MHOro on3nyeckoro AsneHnsa (Hanpumep, AnuHb
cBobogHoro npobera aneKkTpoHoB, POHOHOB, AfMHbBI KOFEPEHTHOCTM B CBEPXMNPOBOLHMKE,
pa3aMepoM MarHMTHOro JoMeHa uUnu 3apofpilia TBepaon gassl). (HaHoMaTepuansi)

3.Kakon TepMnH xapaktepusyeTcs criegylowmm onpeaeneHmem?
Hanuune onpegeneHHoOM MpoOCTPaHCTBEHHOW OpraHusauun mMaTtepum Kak MUHUMYM Ha
YPOBHSIX HAHOpPa3MepoB U B MUKpomacLuTabe.pasax (CTpyKTYPUPOBAHHOCTD).

4 Kako npuvHUMn  oTpaxaeT opmynupoBka: "HeobpatMmo npoTekalT nuwb
3K30TEepMMYeckme TBepaodasHole peakumn". (npuHumn BepTno).

5.Kakoe noHsaTMe oTpaxaeT onpegeneHue: "COBOKYMHOCTb BCEX TFOMOreHHbIX YacTteun
reTeporeHHon CuUCTeMbl, OTAereHHas OT [OpYyrMx YacTted CUCTEMbl YEeTKUMMU
noBepxHocTamMu pasgena” (dgpasa).

6.YKaxnte noHsATME, KOTOPOEe oTpaxaeT hopmynmnpoBka: "BeluectBa, KOMOMHMPYS KOTOpble
MOXHO MOSTy4UTb XMMUYECKUIN COCTaB Bcex pa3". (KOMMOHEHT).

7.Kakoe noHATME oOTpaxaeT npuBedeHHOe onpegeneHve: "HaumeHbllee 4KUcro
HEe3aBMCUMbIX NEPEMEHHbIX, KOTOpble HeOOX0AMMO 3adaTtb, YTOObI MOMHOCTBLIO onucaTb
COCTOSIHME CUCTEMBI NPW paBHOBECKMU" (YNCNO cTeneHen cBoboabl).

KoHTponb ocBoeHus MNMK-2

MNepeveHb 3agaHnin Ana NPoBepKN CHOPMUPOBAHHOCTN KOMMETEHLIUK:
1) TecToBble 3aAaHuUs:
1. MNMpn 3sBonoUMM OT npeflwecTBEHHMKA K KOHEYHOMY MpoaykTy nwbas cucrtema
cyulecTtByeT?
a. B TepMoAMHaMMYeCKU HepaBHOBECHbIX YCITOBUSAX.
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b. moxer ObiITb onucaHa OudypKauMOHHON KapTUHOM C OOHOM WU
HEeCKOJNbKMMM TOYKamMu 6udypkaumn.
C. B COCTOSIHUM TEPMOAMHAMNYECKOIo PaBHOBECHS;

2. MeHbluee Bpemsi, Heobxogumoe aOna  nepexoga MaTepuvana B obnactb
HeLeTepMUHMPOBAHHOIO NOBEAEHUA npegnonaraeT
a. bonee HM3Kaa xMmmyeckas CroXHOCTb CUCTEMBI.
b. Bbonee BbiCcOKasi XMMn4yeckasi CoXXHOCTb CUCTEMbI.
c. bonee BbicOKasa CTPYKTypHasi CJIOXXHOCTb CUCTEMBI.
d. bonee HM3Kaa CTPyKTYypHas CIIOXHOCTb CUCTEMBI.

3. lNpwn 6onee KOPOTKOW 3BOMOLNM MaTeEpUanos

npoiye obecne4ynTb AeTEPMUHMPOBaAHHOE NOBeAeHNe CUCTEMbI.
nony4YMTb NPOAYKT C BOCNPON3BOAUMbIMU CBOMCTBaAMM.
cnoxHee obecneynTb 4ETEPMUHMPOBAHHOE NOBEAEHNE CUCTEMDI.
Nosly4YMTb NPOAYKT C HEBOCMNPOU3BOAMMbIMU CBOMCTBAMMU.

coow

4. B 30He peakumm Onsi NonyvYeHns maTtepuanoB C BOCMPOM3BOAUMBLIMW CBONCTBaMU MNpwu
o6pa3oBaHMM MPOMEXYTOYHbIX MPOAYKTOB OudpypKkaumMoHHbIE NpeBpaLleHnss AOSMKHbI
ObITb

a. YcTpaHeHbl.
b. YBenuyeHsl.
C. COXPaHATbCA HEU3MEHHbIMMU.

5. MeToabl, OCHOBaHHble Ha (OPMUPOBAHUN B pPaCTBOpax YIbTPaMUKPOOMCNEPCHbIX
KONNouaHbIX YacTuy, npegnonaratoT

a. NonukoHpeHcauuto npekypcopoB B npucytcteun NMNAB, npeaoTBpaluarowmx
arperauuio.

b. ynaneHue ogHOro M3 KOMMOHEHTOB MUKPOreTeporeHHOW CUCTEMbl B pesynbTaTte
XUMUYECKOW peakLmn UM aHOAHOro pacTBOPEHUS.

C. 3aKarskKy CTEKNAHHOW U CorieBor MaTpuLbl C paCTBOPEHHbLIM BELLLECTBOM.

d. ucnapeHue pactBoputens n ctabunmsaumio odpasyoLLmMxca HaHOYaCTULL,.

6. Peakuun okucneHna tBepgodasHbix MaTepumanos C y4acTuem rasa
a. Bcerga 3HOOTEPMUYHbI.
b. Bceraa 3Kk3oTepMUYHbI.
C. npoTtekarT 6e3 BblaeNeHNa 3HEPTUN.

2) CUTYyauWNOHHbIE, NMPaKTUKO-OPUEHTUPOBAHHbIE 3ada4yun / MUHU-KENCBI:

1. Kakoe noHATME COOTBETCTBYET oOnpeerieHuio: " KayeCTBEHHble MNepecTponkn unm
MeTaMopdOo3bl pasnnYHbiX OOBEKTOB NPU U3MEHEHUU NapameTpoB, OT KOTOPbIX OHU
3aBucAT" (ondypkaums).

2. Kakne meTogbl monydeHuss HaHoMartepuarnoB npegnonaraloT "ObICTPY KOHAEHCaUMo
napos B YyCNoBusX, NCKITHOYaoLLNX arperauuio n pocT YacTtuy"?
(BblCOKO3HepreTuyeckue metoabl).

3. Kakne wmetogbl npegnonaraldT COBMECTHbIM  MOMOST  B3aMMHO  HEpPacCTBOPUMBIX
KomMrnoHeHTOB? (1 MexaHOXUMUYeCKne meToabl).

4. Kakon npuHUMN NEeXWUT OCHOBE creaylwen krnaccupukaumm MeTogoB CuHTe3a (Tun
BO3AENUCTBUA a) TepMuyeckoe; 6) MexaHuyeckoe; B) uU3fnyvyeHue; r) Bo3gencreue
nnasmbl; A) BO3AeNCTBME INeKTPUYECKOro ToKa)

3apaHua pasgena 20.3 pekOMeHOYHTCS K WUCMNOSMb30BaHWUIO MNPU MPOBELEHUMU OMArHOCTUYECKNX
paboT C Lenblo OLEHKM OCTAaTOYHbIX 3HAaHWI NO pe3ynbTaTamM OCBOEHUSI JAHHOW ANCUUNINHDI
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