MNMHOBPHAYKU POCCUN
®EAEPAINBHOE MOCYOAPCTBEHHOE BIO[MXETHOE OBPA3OBATEIBHOE YYPEXKOEHVE
BbICLLIEI' O OGPA3OBAHUA

«BOPOHEXXCKW rOCYOAPCTBEHHbIA YHUBEPCUTET»
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YTBEPXOAKO

3aBeqyowmin kapegpon

aHanMTUYEeCKON XMMUN

XMMUYECKOro dakynbTeta
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~

EnuceeBa T. B.

26.04.2023 r.

PABOYASA NPOrPAMMA YYEEHOW AUCLUUNITUHDI

51.B.B.03.02 CuHTEeTMYECKNE KOMNO3ULMOHHbIE MaTepuanbl B XMMUYECKOM aHanuse
Koo u HaumeHosaHue OUCL{UI'IHUHbI 8 coomeemcmeuu c y'-Ie6HbIM rnriaHom

1. Koo 1 HamumeHOBaHMe HanpaBneHusa NoAroToBKu/cneunanbHOCTH:
04.03.01 Xumusa

2. Mpodunb noaroToBkK/cneymanusauma: [NpuknagHas xmMmus

3. KBanudukauma BbinyckHuka: 6akanasp
4. ®dopma oO6y4eHus: oYHas

5. Kacdbeapa, oTBevarowan sa peanmsaumio agucumnnuHibl: Kadeapa aHanmTn4eckomn Xmummm

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

(OUO, yyeHass cmeneHb, y4eHoe 38aHue)

N

. PekomeHpoBaHa: HMC xumunyeckoro dakynbteta Ne 4 ot 25.04.2023
(HaumeHogaHue pekomeHOyouwel cmpykmypbl, dama, HOMep rPOMOoKoa,

OmMemKu O rnPOOIeHUU 8HOCAMCS 8PYHYHYI0)

8. YuebHbIn roa: 2025 / 2026 Cemectp(bl): _ 6



9.llenu n 3agaum y4e6HOM AUCLUMUNIIUHDI

Llensimu oceoeHusi y4ebHoU OucyurniuHbl 6515 MmcCs:

- AdaTb npeactaeBfieHne O CUHTe3e KOMIMO3UTHbIX MaTtepuarnoB, MeTodax WUu3y4veHud CBOWCTB M WUX
NPUMEHEHNI0 B XMUMNYECKOM aHalna3e,

- noTeHuunarnbHbIX BO3SMOXHOCTAX MeXOUNCLUUMNIMMHapPHOIro NCnofb30BaHUA 3a cHeT I'IOJ'II/IbeHKLI,I/IOHaJ‘IbHOCTVI
KOMMO3NTOB.

3adayu y4ebHoU OuCyUMNUHbI:
- pacCMOTpeTb OCHOBHbIE NMPUHLUUMNbI COBPEMEHHbIX q3I/I3I/ILIeCKI/IX n dI)I/I3I/IKO-XI/IMI/|LIeCKI/IX MeTogoB aHanuaa,

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

- 0atb npencraeneHnda o Metoaax, UMerLnx Haunbonee LLIMPOKYHO obnacTtb NPpUMEHEeHUA, — OT HeopraHN4YeCKmnx
00 NONMMMEPHbIX 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 OO0 XHbI
MMETb npeacTtaBneHna o npuHumnax Bbl60pa mMmaTtepuanos And ocCyuwecTBlleHUAa aHanm3a B COOTBEeTCTBUU C
nocTaBrieHHOMN nepea HuUMU npo6neM0171, paspa60TaTb CXeMy aHanusa, npaktuh4eckn npoBectn ero u
MHTEepnpeTnpoBaTb NOoJy4YeHHble pe3ynbTaTbl.

10. Mecto y4yebHOM aucumnnuHbl B cTpyktype OOIl: Yactb, dopmupyemas yvacTHUKamm
obpasoBaTenbHbIX OTHOLWEeHUA. OucumnnuHel no Beibopy 61.B.B.3

(o6s13amernbHas Yacme unu 4Yacmes, Qopmupyemass ydacmHukamu obpa3oeamersibHbIX OMHOWEeHUU
(eapuamuseHasi) bnioka b1, Kk komopol omHocumcs QucuurnnuHa;, mpebosaHusi K 8XOOHbIM 3HAHUSM,
YMEHUSIM U HasblkaMm; AucuurnnuHsbl, 4519 kKomopbkix daHHasa ducyuniuHa sensemcs npedwecmeyrowed))

B pesynibTate O0CBOEHUA AONCUUMIINHBbI CTYOEHTbl AOOJDKHbI BNageTb OCHOBHbIMU MNMOHATUAMMU
XUMUN CUHTETUHECKNX N KOMIMO3UTHbIX MaTepunanoB, 3HaHNAMUN TEOpPEeTUYECKNX OCHOB CUHTE3Aa,
N3yvyeHund CBOWCTB CUHTETUYECKNX N KOMMO3UTHbIX mMaTtepumanos, X NpUMEHEHNA B XMMNYECKOM
aHanumse.

[aHHas gucumnnnHa sBnsaeTcs NpeaLwecTByOWEN BbiMyCKHOW KBanMduKaLMoHHON paboTe.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHMA No AucuuMnnuHe/MoAaynko (3HaHUSA, YMEHUSA,
HaBbIKWN), COOTHECEHHbIEe C MMTaHUupyeMbIMN pe3yribTaTaMu OCBOEHUs1 obpasoBaTefibHON
nporpaMmmbl (KOMNeTeHLMAMU) U MHOAUKAaTOPaMMU UX AOCTUKEHURA:

Kog HasBaHune Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMNeTeHLMn
IK - IIK-1 CocoGen IIK -1.1; | Beinonnsiem YMeTb: npoBoaute cbop, aHann3 n obpaboTky
1 OCYIIIECTBIISITE cmauoapmHvie Hay4yHO-TEXHUYeckon (HaydHon) WHGOpMaLnK,
KOHTPOJIb Ka4€CTBa onepayuu Ha Heobxogunmon onga pewieHusd 3agad,
CbIPpbs1, KOMIIOHEHTOB B8bICOKOMEXHOJIOCUYHO MOCTaBJIEHHbLIX cheunanncTtom 60ﬂee BbICOKOM
U BBIITyCKaeMOU M 0bopydosanuu Ol kBanudpmkaumm; BbibMpaTtb MeTod,  YCroBus
MPONYKIUU xapakmepucmuxu XpomaTorpadupoBaHus BellecTsa B
XAMUYECKOT0 CbIpb3, COOTBETCTBMM C MOCTaBIEHHOW nepes HUMU
Ha3HAYCHUS, NPOMENCYMOUHOU U npobnemoni, paspabotaTtb Ccxemy aHanusa,
TIPOBOJIUTH KOHeuHoU npodykyuu | NPaKTUYECKN MPOBECTU €0 U MHTEPNpPeTUpoBaTh
MacIopTU3ALUI0 XUMUYECKO20 rnonyvyeHHblie pe3ynbTaThbl
TOBapHOU npouseoocmea Bnapgetb: HaBblkamu  cBopa, aHanu3a wu
TPOAYKIUH 06paboTkn  Hay4YHO-TEXHWYECKOW  (HAy4HOW)
IIK -1.2; | Cocmasnsiem WHopmauum
NPOMOKObL 3HaTb:  TeopeTWyeckme  OCHOBbl  METOAO0B
ucnvimanul, XpomaTorpadpum.
nacnopma XUMUYECKOU
npoOYKyul, omuemsl 0
8bINOTHEHHOU pabome
no 3a0aHHoU opme




3

K - | IIK-2 Cnocoben | TIK-2.1 [IKB-2.1 IInamupyer | YMeTb: ucnonb3oBaTtb COBpPEeMeHHbIe
2 svlOUpamy OT/IENTBHBIE CTaJuM | SKCMEPUMEHTArbHbIE N pacHYEeTHO-TEOPETNYECKUE
mexHuuecKue HCCITEIOBAHUS npy | MeTodbl AN YCTAHOBMNEHWS  CTPYKTYpbl U
cpeocmea u Memoovl HaINYUU ob1ero | uccrnegoBaHus peakuMoHHON CcnocobHoCcTU
UCNBIMAHULL miana HUOKP TIKB- | XuMMYecknx coeguHEHWI; NpakTu4eckn NpoBeCTU
00vbexmos I1K-2.2 2.2 T'OTOBHUT 3JIEMEHTEI | XpoMaTorpaduyeckui aHanus "
opeaHuyecKoil u JIOKyMEHTAIIWH, WHTEPNPEeTUPOBaThb NOMyYeHHbIE pe3ynbTaThl;
He‘OpZaHu’ieCKOMV IPOCKTbl IUIAHOB U
Xumuu O peuleHus nporpaMm oTaelbHEIX | Bnagets:  BnageHne  6a30BbiMM  HaBbIKAMM
MExXHONI02UYeCKUX sranos HUOKP UCMNOMNb30BaHWsi COBPEMEHHOW arnnapaTtypbl npu
3a0ad, I1K-2.3 Bri6upaer NPOBeAEHMN HAYYHbIX MCCreqoBaHUI; BnageHne
NOCMAGNIEHHbIX [K-2.4 TEXHMYECKHE CPeAcTBa | HaBblKaMu XUMUYECKOro 3KCNepuMeHTa,
cneyuanucmom U METOJbl UCIBITaHUi | OCHOBHBIMW CUHTETUYECKUMN N aHANUTUYECKMMM
bonee BbICOKOIL (u3 Habopa | MeTogamu nonyveHns 7] nucecnenoBaHusa
Keanugurayuu MMEIOLIUXCsl) Ui | XMMUYECKUX BELLECTB U peakLmn
perLIeHus 3HaTb: COBpPEMEHHbIE 3KCMEPUMEHTANbHbLIE U
MOCTaBJICHHBIX 3aJay | Pacy4eTHO-TeopeTnveckmne MeToAbl and
HIOKP YCTaHOBJIEHUA  CTPYKTYpbl U  UccregoBaHus
peakLMOHHOWN cnocobHocTH XUMMYECKNX
coefVHeHWN; OCHOBBI MCMNonb30BaHMs
Xpomatorpadumyeckoro obopyaoBaHus;
K- 26.001 MpuroTtoBneHune o YMeTb: MpoBecTn noAroToBKy
1, A/01.6 CTaHAAPTHbIX VHCTPYMEHTapUs M XMMUYECKoW nocyabl Anst
[K-2 pacTBOpOB AnfA | npoeegeHus MCnbITaHWI Cbipbsi "
nposeaeHuA nonydgabpukaTtos
KanopumeTpuyeck o Kanunbposatb npnbopbl Ang npoBeaeHUs
nx " nabopaTtopHoro aHanusa npo6
Xpomarorpaduyec (obpasuoB) cbipbs ¥ nonydabpukatos
KnX MeToAOB CTpounTb KannbpoBoYHLIE KpMBbIE
aHanusa e CTpouTb  rpagyvMpoBOYHble  KpUBbIE
(Tabnuupl)
e Bnapgetb: BnageHwe ©a30BbIMW HaBbIKaMu
nposedeHus UCMbITaHWN Cblpbs,
nonydabpukaTtoB 1 roTOBOWM NPOAYKLMN.
40.044 OnpepenexHne e YmeTb: [MpuMeHsTb MeToauKu npoBeaeHUs
A/01.6 XapaKTepucTuK UCMbITAHWUI Ka4eCTBa CbIPbLEBLIX MaTepuarnos v
CbipbA AnsA | BbinyckaeMon NpoayKumK.
npousBoAcTBa e Odopmnate pesynbTaTbl  UCMAbITAHUN
HaHOCTPYKTYypnpoB OCHOBHbIX " BCnoMoraTtesbHbIX
a@HHbIX CbIpbEeBbIX MaTepuarioB B [AOKyMeHTax
matepuanos ycTaHOBMNeHHoro obpasua.
o 3HaTtb: PuU3MKo-XxMMmMyeckme MeTodbl aHanusa.
A/02.6 MNp1MeHeHne HoBbIX e YmeTb: [lpoBecTn noarotoBky o6pasuoB K
METOAOB NO/yHEHms, NpoBeAeHMo NabopaTopHbIX UCTILITAHWUNA.
NCNbITaHUA U OLEHKN
NOTPEBUTENbCKIX e [lpoBecTn yCTaAHOBKY pEXUMMOB Ha
CBOWCTB NOMMMEPHBIX nabopatopHom o6opyAoBaHMN.
e [lpoBectn noarotoBka mnabopaTopHOro
0bopyaooBaHUS WM MHCTPYMEHTOB  Aris
N3MeEpPEHNIA.
e [lpoBectTn wm3MepeHne napamMeTpoB
MaTepuanos Ha cneunanbHOM
obopynoBaHun.
e [oToBMTb NabopaTtopHoe o6opyaoBaHue,
WHCTPYMEHTbI AN U3MEPEHUIA.
e AHanusupoBaTb pesyrnbTaTbl UCMbITaHUA
obpasuoB U odopMmIiATb UX B
COOTBETCTBMU C NpaBuUnamm.
e Bnapetb: HaBblkaMyK COCTaBNEHNSI OTYETOB MO
pesynbTatam UCMbITaHUN.
A/03.6 MpoBeaeHue TeKyILMX U e YMeTb: CocTaBreHve U1 odopmneHue

OONONHUTENbHbIX

NMPOTOKOJ10B ncnbliTaHUN.
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UCTbITaHWUI NOJIMMEPHbIX

e 3HaThb: npOBe,D,eHI/Ie TEeKyLnx n

HaHOCTPYKTYPUPOBAHHLIX | nonofHUTENbHBLIX  WUCMLITAHWIA  XapakTepUCTUK
NJIEHOK C 3aAlaHHbIMU

MOTpEGHTENbCKIMA MOMMMEPHBIX HAHOCTPYKTYPUPOBAHHbIX MIIEHOK
XapaKTEPUCTUKAMU

12. O6beM AUCUUNNHbLI B 3a4eTHbIX eaunHuuax/vyac.(se coomeemcmeuu ¢ y4ebHbIM rnaHoM) —

3/108.

Popma NpoMeXyTo4YHOM aTTecTauum (zauem/sk3ameH) 3a4e€T C OLLEHKOMN.

13. Buabl yye6HoM paboTbl

13. TpyAoeMKOCTb No BuAam y4e6Homn paboTbl

TpyaoemMKkoCTb
Bug y4ebHon paboThbl Bcero Mo cemecTpam
6 cemecTp Ne cemecTpa
AyauNTOpHbIE 3aHATUSA 54 54
nexkuun 18 18
B TOM YMChe: npakTn4eckue - -
naboparopHble 36 36
CamocTosaTenbHas pabora 18 18
B TOM 4mche: KypcoBas paborta (NpoekT) - -
dopma NpomMeXyTOYHON aTTecTaumm
(3a4em c oyeHkol)
WToro: 72 72

13.1. CopepxaHne AUCLUMUNIUHLI

n/n

HanmeHoBaHue pasgena
OVCLMMITUHBI

CopepxxaHue pasgena AucuUmnivHbl

Peanunszauyusa
pasgena
OVCLMNITUHBI
C MOMOLLIbIO
OHNanH-
Kypca,
JYMK

1. Nekuun

11

KomnosnuuoHHble maTepuansi.
OcHoBHble MOHATKSA n
onpegeneHus. TeopeTnyeckune
OCHOBBbI PU3MUKO-XMUN
KOMMO3ULIMOHHbIX
MaTepuanos. MpuBuTLIE
NMOBEPXHOCTHbIE COEAMHEHMS

KomnoauunoHHble matepuarnbl. OCHOBHbIE NMOHATUS
n onpegeneHnsi. TeopeTuyeckme ocHoBbl OU3UKO-
XUMUN KOMMO3ULMOHHBIX MaTtepuanoB. OCHOBHble
npyvHUunbl.  [ucnepcHbele W ynbTpaaucrnepcHble
MaTepuanbl. HaHocucTeMbl M HaHoOmaTepuansbl.
«Vepapxusi» OCHOBHbIX MOHATUN.
Puanko-xmmmnyeckmne OCHOBBI co3gaHust
MaTepuanoB. BrnivsHne TepMogMHaMUKN N KUHETUKM
Ha cBoOKWCTBa MaTepuanoB. TepMoaWHaMUYeckue
napameTpbl " HanpaBneHue NpoLecCoB.
OHTanNbMUIAHBLIN U SHTPOMUMHBLIA  BKNagbl Ans
pasnuyHbIX TUMOB peakuuin C y4yacTMeM TBepAbiX
BellecTB. TepMoanHamMumka oa3oBoro paBHOBECKS.
Mpouecchl camoopraHusauum B XMnm MaTepuanos.
OcobBeHHOCTN co3gaHuss MaTepuanoB Ha OCHOBE
auccunaTtuBHbIX CTPYKTyp. [logxogbl nomnyyeHus
FTOMOFE€HHbIX XMMMWYECKU CMOXHbIX MPOAYKTOB.
Oeswxywme cunbl  TBepaodasHbiX  NPOLLECCOB.
PaBHOBeCHbIE U AUCCMNATMBHBLIE CTPYKTYpbl. Tunbl
cucteM. KoHcepBaTMBHass U auccunaTvBHas
camoopraHusaums. OnTumanbHasi opraHu3aumm
peakuNOHHOW 30HbI.

OcCHOBHbIE METOAbLI CUHTE3a HaHoOMaTepunasos.




MeToabl nony4yeHus HaHoMaTepuanos.
Knaccndukaumm MeTodoB CUHTE3a wucxoas u3
npogykrta CWHTE3a, Mo Tunam BO3QEeWCTBMSA Ha
UcxodHble  peareHTbl, WCXOAA W3  YCNoBWUWA
nposegeHns cuHtesa. CMHTE3bl C UCMOMb30BaHNEM
romMoreHusaumm wucxogHom cmecu. duanyeckas
romMoreHu3auusi. Kepamnyeckuii CUHTES.
CamopacnpocTpaHsitoLMncs
BblCOKOTEMMNEpaTypHbI ~ cuHTe3.  CuHTE3 ¢
NCMOoNb30BaHMEM MWKPOBOMHOBOTO  Harpesa.
CuvHTE3 ¢ MCcnomnb3oBaHWEM yAapHOro cxatus npu
B3pbiBE.

CvHTE3bl C  WCMOMb30BaHWEM  XUMWYECKOW
romoreHmsauum mcxogHom cmecun. CoocaxaeHue
coneBbix cmecen. Kpuctannusauusi coneBbix
TBEPAbIX pacTBOPOB. 3onb-renb MeToA.
PacnbinuTtenbHas cywka (MMponus aspo3onen).
CybnumauuoHHasa cywka. MeTtann-opraHnyeckue
KapKacHble CTPYKTYpbl.

Xumnsi noBepxHocTu. [puBUTbIE MOBEPXHOCTHbIE
coeaVHEeHMS.

MpuBKTLIE NOBEPXHOCTHbLIE COeNHEHMS.
OcHoBHble NOHATUSA " TepPMUHOMOrUS.
Cneuundpnyeckune cBOWNCTBa KOMMO3UTHbIX
copbeHToB. MonyuyeHwue. Mogudumkaumsa
NOBEPXHOCTMW. MpumeHeHne NPUBUTLIX

NOBEPXHOCTHbIX COG,EI,I/IHGHI/IIZ M MatepumanoB Ha UX
OCHOBeE.

1.2

MeToabl nccnepoBaHus
COCTaBa M CTPOEHUSI MPUBUTBIX
CnoeB.

MeTtogbl wuccnegoBaHus cocTaBa W CTPOEHWUS
NPUBUTBIX Croes. Xummdeckue MeToabl
nccneaoBaHus. OnemMeHTHbIN aHanus.
TutpumeTpnyeckne  metogbl.  OKMCIUTENBHO-
BOCCTaHOBUTENbLHOE TUTPOBaHMe.
BontomeTpunyeckoe TUTpoBaHue.

CnekTparnbHble MeToabl nccnegoBaHus.
KonebaTtenbHasi  cnekTpockonus.  OneKkTpoHHas
CMNeKTpocKonus. OlMP-cnekTpockonus. AMP-
cnekTpockonusa. MeccbayapoBckasi CneKTpOCKOnus.
TepmonuH3oBasi crnektpomeTpus. PeHTreHoBckas
POTO3MNEKTPOHHASH CMEKTPOCKOMNUS.
ApncopbumnoHHbIe 1 XpomaTorpadmyeckne meToapl.
MccnegoBsaHne aacopOUMOHHBIX paBHOBECUI B
CTaTNYECKMX YCINOBUSIX. WccneposaHne
agcopbUMOHHBIX paBHOBECUMA METOLOM ra30BOM
xpomatorpacdun. WHagekcbl rugpodgobHocTn  no
Bentkamny.

Opyrue metoabl uccnegoBaHs CTPYKTYPbI U CBOUCT
KOMMO3WNLUMOHHBIX MaTepuanoB. JnNnuncoMeTpus.
MeTon  Mbe30oKBapLEBOro  MWKPOB3BELUMBAHMS
(MKM). MmmyHoceHcopbl. KpaeBble U KOHTaKTHbIE
yrnbl.  KpuTuyeckoe MOBEPXHOCTHOE HaTsXXeHue
cMmavmBaHus. PTyTHas nopomeTtpus. MiccnegosaHne
MapodOobHbIX MNOpP MUCTbIX TEM Mpyv  MOMOLLU
BAABIMBaHUSA BOAbl: METOA BOASAHON MOPOMETPUMN.
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1.3 MpumeHeHne cuHTeTnyeckux u | NprMeHeHne MNOBEPXHOCTHO-MOAUMULMPOBAHHBIX
KOMMO3UTHbIX MaTepuanos maTtepuanos. [NMpumeHeHne B copbuun. Copbums ns
CopbumoHHOo- Bo3gyxa. Copbumsi n3 Bogbl. Copbumsa m3 gpyrux
Xxpomatorpaduyeckmne cpeq. MpumeHeHne NMOBEPXHOCTHO-
CBOWCTBA KOMMO3ULIMOHHbIX MoanULIMPOBaHHbIX maTepuanoB B
mMaTepuarnos. xpomaTtorpadum. a3oBas Xxpomatorpadusi.

BblicokoadpekTMBHas XMAKOCTHas XpoMaTorpadus
(BIXKX). CopbeHThl c NPUBUTLIMU
PYHKUMOHaNbHbIMK rpynnamu. WNoHHas
xpomarorpadus. BbicokoadhdpekTmBHas
KkomnnekcoobpasoBaTernbHas xpomatorpadus
MOHOB MeTannoB. Xpomartorpadusa 6uononumepos.
XvpanbHble HenoaBWXHble asbl. XupanbHble
dasbl ang  nuraHgoobmeHHon  xpomartorpadum.
XupanbHble dasbl C NPUBUTLIMU KpayH adoupamu u
LMKNOOEKCTPUHAMMU. XupanbHble dasbl c
npuBuTbIMK  Genkamu. XupanbHble dasbl ¢
NPUBUTLIMW  U3OCTPYKTYPHBIMKU  MOSNIMMEPaMM.
lMpombIwneHHas xpomarorpadus. Mytn
COBEpLUEHCTBOBaHMWS obpalLeHHO-a30BbIX
copbeHToB ANns TexHonornyeckux uenen. MNMpumepsbl
NPOMBbILWNEHHOW  xpomatorpacum Ha XMK B
OTeYeCTBEHHOM U 3apyBexxHOW npakTuke.
'bpugHbie COPBUNOHHO-MHCTPYMEHTarbHbIE
mMeTodbl aHanu3a. CopbuUMOHHO-CNeKTpanbHbIN
meton. CopOUMOHHO-MIOMUHECLEHTHBIM  METOA.
Copbumsa  noMUHECLMPYIOWMX  KOMMIEKCOB  Ha
NOBEPXHOCTN. Copbuus " obpasoBaHue
KOMMMEKCOB  HEeMOCPeACTBEHHO C  MPUBUTHLIM
nuraHgom. CnekTpockonus andpysHoro
OTpaKeHus. CopbumoHHO-thbnyopecLEeHTHbIN
MeToa. doToakycTuyeckas CMEeKTPOoCKoNuUs.
CnekTpodoTomMepusi CycrneH3nm copbeHToB.
lMpumeHeHne NPUBUTBIX NMOBEPXHOCTHbIX
COeAMHEHMI B CEHcopax. Tunbl CEHCOPOB U KX
Knaccndmkaumns. nekTPoOXMMMUYECKNE CEHCOPBI.

2. JTabopamopHbie pabomai

2.1 KomMnoauuunoHHblie matepuansl. | VIHCTpykTax no TEXHMKe ©esonacHocTu.
OCHOBHbIE MOHATUA U TemnnaTtHbI CUHTE3 KpeMHe3ema
onpegeneHus. TeopeTnyeckune
OCHOBbI (PU3MKO-XUMUK
KOMMO3MLIMOHHBIX MaTepuasnos.

MpnBKTBIE NOBEPXHOCTHLIE
coegmMHeHus

2.2 KoMnosnuunoHHble matepmansl. | Mogudukaums KpeMHe3sema opraHocunaHamu.
OCHOBHbIE MOHATUA U
onpegeneHus. TeopeTnyeckne
OCHOBbI (PN3NKO-XNMUMN
KOMMO3UNLIMOHHbIX
maTtepuanos. NpuBntble
NMOBEPXHOCTHbIE COEAMHEHMS

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

2.4 MeToabl nccnegoBaHus MK-cnekTpockonuyeckoe nccrnegoBaHne
COCTaBa M CTPOEHUS rmgpartauum Mmatepuanos
NPVBUTLIX CITOEB.

25 MeTogbl nccnegoBaHms N3yyeHne mopdponornn copOEeHTOB U 3MEMEHTHBIN

COoCTaBa N CTpoeHus
NPUBUTLIX CIT10EB.

aHanu3 metogom POM n 33MA
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2.6 MeTogbl nccnenoBaHus OnNeMeHTHbIi aHann3 No LaHHbIM PEHTreHOBCKON
cocTaBa M CTpOoeHUs CMEeKTPOCKONun
NPUBUTbLIX CITOEB.

2.7 MeTogbl nccnenoBaHus TepmorpaBMMeTpuss B aHanm3e CTPYKTypbl W
cocTaBa M CTpOeHUs TepMoCTabuIibHOCTN KOMMNO3NTOB
NPUBUTLIX CIOEB.

2.8 MeTogbl nccnegoBaHus MoBepXHOCTHbIE " o6bemHble cBoMCTBa
cocTaBa M CTpOoeHUs aacopbeHToB MO AaHHbIM - HU3KO-TeMnepaTypHOW
NPUBUTLIX CIOEB. apcopbuun/necopbumn asota. WUsotepmbl BOT.

PacyeT ygenbHOM  nnowaaM  NOBEPXHOCTMH,
AnameTtpa n obbema nop.

2.9 MeToabl nccnegoBaHus WMcnonb3oBaHne on-line yctaHoBKM Ans U3y4YeHus
cocTaBa U CTpoeHud apcopbumnoHHbIx ceorcTe INGA
NPUBUTLIX CIOEB.

2.10 MpumeHeHne cuHTeTn4ecknx n | CopbumoHHbIe cBoKcTBa KpemHe3eMoB "
KOMMO3UTHbIX MaTepuarnos CUHTETMYECKNX NONMMEPHbIX MaTepuarnos
CopbumoHHO-

Xpomarorpaduyeckmne
CBOWCTBA KOMMNO3ULMOHHbIX
mMaTepuarnos.

211 MpymeHeHne cnHTeTUYeCKkMX N | AnHammka copbumm xxmpopacTBOPUMbIX BELLECTB CO
KOMMO3UTHbIX MaTepuarnos CNEKTPOPOTOMETPUYECKUM KOHTPOSEM.
Cop6umnoHHo-

XpomaTorpaduyeckme
CBOWCTBA KOMMNO3ULMOHHbIX
MaTepuranos.
2.12 MpumeHeHne cnHTeTUYecknx 1 | nHammka copbumm XXMpopacTBOPUMbIX BELLECTB C

KOMMO3UTHbIX MaTepuanos
Cop6unoHHo-
XpomaTorpaduyeckme
CBOMCTBA KOMMO3ULIMOHHbIX
mMaTepuarnos.

razoxpomMaTorpagnyeckum KOHTpOSEeM.
KoHueHTpupoBaHue docchonunmugos Ha
KpemHe3emax.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHne Temsbl
(pasgena) gueunnnuHbl

Bugbl 3aHsaTMI (4acoB)

Jlekumn

Mpaktnyeckue | JlabopatopHble

CamocToATenbHas
paboTta

Bcero

KomnosnuunoHHble maTepuansi.
OcHoBHble NOHATUSA n
onpegeneHns. TeopeTunyeckue
OCHOBbI PU3NKO-XMMUN
KOMMO3WLIMOHHBIX MaTepuaros.
MpuBuTbIE NMOBEPXHOCTHbIE
coeguMHeHus

0 8 4

16

MeTtogbl ncenegoBaHus
cocTaBa n CTpOEHUs
NPUBUTBIX CIOEB.

26

lMpUMEeHeHMe CUHTETUYECKUX U
KOMMO3UTHBIX MaTepuanos
Cop6unoHHo-
XpomaTorpacduyeckmne
CBOWCTBA KOMMO3WNLIMOHHbIX
MaTepuanos

30

NToro:

18 0 36 18

72

14. MeTogn4yeckue ykasaHmMAa Ans odoyvyarowmxcsa no 0CBOEHUIO AUCLUMIIUHDI
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paboTa C KOHCMEeKTaMW FeKUM, Mpe3eHTauuoHHbIM MaTepuarioM, WHTEpPHEeT-pecypcaMu, BbINOMHEHUE
nabopaTopHbIX paboT.

15. lepeyeHb OCHOBHOM WU [AOMOSIHUTENIbLHOW nNUTEpaTypbl, PECypCOB WHTEPHET,
HGOﬁXOAM MbIX ONA OCBOEHUA OUCUUNIIUHDbI (criucok numepamypb! ohopmissemcsi 8 coomeemcemeauu
¢ mpebosaHusmu NOCT u ucrionb3yemcs obwjasi ckeosHasi Hymepauus 0r1si ecex au008 UCMOYHUKOS)

a) OCHOBHas nuTepartypa:

Ne n/n MICTOYHUK
1 KpuctuaH I'. AHanuTtnyeckas xumus : B 2 Tomax. / . KpuctuaH ; nep. ¢ aHm. — M. : BMUHOM.
) Jlabopatopwusi 3HaHun, 2009. T.1. — 623 c.
2 KpuctuaH I'. AHanuTtnyeckas xumusa : B 2 Tomax. / . KpuctmaH ; nep. ¢ aHrn. — M. : BUHOM.
) Jlabopatopwusi 3HaHun, 2009. T.2. — 504 c.
laseHayp E.I. MeTtogbl uccnemoBaHus martepuanoB @ YyebHoe nocobue [OneKTpOHHbIN
3 pecypc]//KemepoBo : KemepoBckuin rocygapctBeHHbin yHuBepcutet, 2013. - 336 c. // Pexum
) JocTyna: «YHuBepcuteTckass 6ubnuoteka online» : 3MekTpOHHO-OMBNuoTevHas cuctema. —
URL : http://biblioclub.ru/index.php?page=book&id=232447
TpeTbsikoB, KOpuii Omutpuesnd. BeegeHne B xumuio TBepaodasHblx matepuanos : yyebHoe
nocobve ans cTyd. By3oB, 00y4y. MO HanpaBneHuto noprot. "Xumus, dusmka M MexaHuka
maTepuanos" / KO.[. Tpetbsiko, B.W. MNMyTtnses ; Mock. roc. yH-T um. M.B. JlomoHocoBa .— M. :
4, M3p-Bo Mock. yH-Ta : Hayka, 2006 .— 399 c. : un., Tabn. — (Knaccnyeckuii yHMBEPCUTETCKUN
y4ebHuk / peacos.: B.A. CagosHuuni (npea.) [v gp.]) .— lMoceawaetca 250-neTtnto MockoBcKoro
yHuBepcuteta. — bubnuorp.: ¢. 390 - 391 .— lNpeam. ykas.: ¢. 392 - 396 .— ISBN 5-211-06045-
8 .— ISBN 5-02-034137-1.
daxnbmaH, 5. XumMusa HoBbIX MaTepuanoB U HaHoTexHonorun / b. ®axnbmaH ; nep. ¢ aHrn. 4.0.
5 YapkuHa n B.B. YTouHukoBon ; nog peg. tO.[. TpetbsikoBa u E.A. N'yaunuHa .— [onronpyaHbin
’ : MuTennext, 2011 .— 463 c., [20] n. uB. vn. : un. — bubnuorp.B KoHue rmn. — ISBN 978-5-91559-
029-7.
0) pononHuTenbHas nuTeparypa:
Ne n/n McTOYHMK
3onoTtos HO.A. CopObuMOHHOE KOHLIEHTPUPOBAHNE MUKPOKOMMOHEHTOB M3 PacTBOPOB.
6. MpumeHeHne B HeopraHunyeckom aHanuse / KO.A. 3onotos, I'.W. Unsun, C.I'. OmuTtpuenko, E.N.
MopocaHoBa . — Mocksa : Hayka, 2007. — 320 c.
7 AHanuTtnyeckas xumus. MNMpobnembl n nogxoabl: B 2 1. Mep. ¢ aHrn.. / MNMog pen. P. KenbHepa, XK.-
) M. Mepwme, M. OtTo 1 gp. M. : Mup: OO0 «N3g-80 ACT», 2004. T. 1. 608 c.
AHanuTtnyeckasa xumus. MNMpobnembl n nogxoabl: B 2 1. MNep. ¢ aHrn.. / lMNMog pen. P. KenbHepa, XK.-
M. Mepme, M. OtTo 1 gp. M. : Mup: OO0 «N3g-80 ACT», 2004. T. 2. 728 c.
. Modern analytical chemistry / D. Harvey. — 2000. 798 p.
10. MeTtoabl aHanusa nosepxHocTw/ MNop pen A.3aHgepHsbl. M.: Mup, 1979, 582c.
11 ngpaq) ., Oenuap T. CoBpemMeHHble MeToabl uccnenoBaHmsa nosepxHoctn. M.: Mup, 1989,
) 568c.
12. ®engmaH J1., Manep [l. OcHOBbI aHanm3a NOBEPXHOCTU MU TOHKMX nineHok. M.: Mup, 1989, 342c.
13 lFoynacrenH Ox., Hetobepn O. VI gp. PacTtpoBas anekTpoHHas MMKPOCKOMMWS U PEHTIEHOBCKUN
) MukpoaHanus. T.1,2, M: Mup, 1984
14 Hedgenor B.U., Yepenun B.T. ®dusmnueckne metoabl NCCriegoBaHUSA NOBEPXHOCTUN TBEPAbIX Ten.
) M.: Hayka, 1983, 296c.
15 AHanu3 noBepXHOCTU METOAAMMWN OXe- N PEHTIEHOBCKOM hOTO3NEKTPOHHOM cnekTpockonuu / Nopg
) peg. O. bpurrca, M.IN. Cuxa .— M. : Mup, 1987 .— 600c.
CopbumnoHHO-XxpomaTorpaduyeckne MeTOAbl pasfderneHns, BblOeNeHus U onpeaerneHust
16. dusmonornyeckn aktmeHbix BelwecTB / B.®. CenemeHeB [u gp.] — BopoHex : N3paTtenbcko-
nonurpadguyeckuin LeHTp BopoHex. yH-Ta, 2013.- 72 c.
17 MogudunumnpoBaHHble KpeMHe3eMbl B copbunn, katanuae u xpomatorpadpum / [[.B. JINCUYKuH,
) I'.B. KyapsiBues, A.A. CepgaH un gp.] ; Mog pea. I.B. JlucnykmHa .— M. : Xumus, 1985 .— 246
XUMUS NMPUBUTBIX MOBEPXHOCTHBIX COEAMHEHMI : YyebHoe nocobue ang crtyd. By3oB, 0by4. no
crneymnaneHocTn 011000- Xumus, cneumanuanpyowmuxcsa B obnactm XMMuMU NOBEPXHOCTU MO
18 cneyunanmsaumnam: 011001- AHanut. xumusa, 011014- Konnoug. xumus, 011019- Xumua tBepaoro
: Tena, 011029- Xum. maTtepunanoseaeHue / I.B. JlucnukmH, A.KO. dagees, A.A. CepaaH v ap. ;
Mog pea. I'.B. Jlucnukmna .— M. : PUSMATIINT, 2003 .— 589,[3] c. : vn., Tabn. — Npeam. ykas.:
c. 565-589 .— ISBN 5-9221-0342-3.
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B) MH(OPMAaLMOHHbIE 3MNEKTPOHHO-06pa3oBaTenbHbIE PECYPChI:

Ne n/n MICTOYHUK
19. http://www.uni-oldenburg.de/chemie/tc2/studium-lehre/praktikum/adsorptionsanlage/
20. www.lib.vsu.ru — 3HB BI'Y
21. AHanuTtnyeckas xumusa B Poccum - http://www.rusanalytchem.org/default.aspx
22. Poccutickuli xumuko-aHanumudeckul nopmar - http://www.anchem.ru/
23. Calim 0ns xpomamoepaghucmos - http:/iwww.chromatograf29.ru/
24, Cmamucmuka 8 aHarnumudeckol xumuu - http://chemstat.com.ru/
25. Cmo nem xpomamoepachuu - http://bio.fizteh.ru/student/biotech/2006/hromatografiya.html
26. Teopus u npakmuka xpomamozpacbuu - http://ww.chromatogramma.ru/
27. Xumuk. Calim o xumuu. - http://www.xumuk.ru
28 O6Luex_UMuquKue -
) http://elibrary.ru
29. http://e.lanbook.com
30. http://chemnet.ru
31.5. | http://chemrar.ru
32. Obpa3zosamernbHbIl nopmarn "3nekmpoHHbIt yHusepcumem BIY"https.//edu.vsu.ru/

* BHavane ykasbiBawoTcsd OBC, ¢ koTopbiMU uMmetoTca gorosBopa y BIY, 3ateM OTKpbITble 9MEeKTPOHHO-
obpasoBaTenbHble pecypcehbl

16. lNepeyeHb y4yeOHO-MeTOAMYECKOro obecne4vyeHUss ANs CaMOCTOATENIbHOM paboTbl
(yyebHo-memoduyeckue pekoMmeHdayuu, nocobus, 3adayqyHuKku, MemoOuUYEeCKUE yKalaHUsl [0 BbIMNOSIHEHUIO
npakmu4eckux (KOHMpPosibHbIX) pabom u dp.)

Ne n/n MCTOYHUK
CopbunoHHo-xpomaTtorpacpmyeckme MeToabl  pasdeneHus, BblAeneHnss u - onpegeneHus
1. | domsmonormdeckn aktueHbix BewectB / B.®. CenemeHeB [n gp.] — BopoHex : Usgartenbcko-

nonurpaduyeckuin LeHTp BopoHex. yH-Ta, 2013.- 72 c.
JTabopaTtopHoe pyKOBOACTBO MO XpomaTorpadonuyeckum n cmexHbim metogam / O.Mukew [1 ap.]

2 | M. : Mup, 1982. — U.1. -400 c.

3 JTabopaTtopHoe pyKOBOACTBO MO XpomaTorpadonmyeckmm n cmexHbim metogam / O.Mukew [n ap.]
" | =M.:Mwup, 1982. —4.2. -381 c.

4 MpakTnkym no xpomatorpaduyeckomy aHanusy / nog ped. KM. OnbwaHoBon. — M. Beicw.

wkona, 1970. - 312 c.

17. OGOpasoBaTenibHble TEeXHOSIOrMU, WUCNOSib3yeMble TMpu peanusauum Yy4yeOHoOM
OUCUMNININHBI, BKNOYaa [AUCTaHUMOHHble oOpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpwn peanusauymm y4ebHOM AUCUUNIIMHBI UCMOMNb3YTCS 31IEMEHTbI ANTEKTPOHHOIro 0by4veHus (30)
N OUCTaHUMOHHble obpasoBaTtenbHble TexHornormn (JOT) B 4acTM OCBOEHUSA NEKLMOHHOro
MaTepuwana, npoBedeHUs TeKylleh W MNPOMEXYyTOYHOM aTTecTauuu, MNpoBedeHUs YacTu
nabopaTtopHbix paboT U camocToATENbHOM paboTbl  obyyarwmxcsa no  AUCUMMSVHE,
nosponaowme obecneumBatb  OMNocCpedoBaHHOE  B3aMMogencTBue (Ha  pacCTOSHWUN)
npenogaesatenen n oby4varoLlMXCs, BKIOYAA WHCTPYMEHTbl 3NEKTPOHHOM WHAOPMAaLNOHHO-
obpasoBatenbHon cpeabl BIY «3nekTtpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposefeHne BeOMHAPOB, BUAEOKOHMEPEHUMN, B3aUMOAEWCTBME B COLCETHAX, MOCPEACTBOM
3NEeKTPOHHOM MNOYTbl, MecCeHoKepoB. [Ans OCBOEHUS OUCUUNIANHBI PEeKOMEHAYeTCH CrUCOK
nuTepaTypbl U PpECYPCbI AN 3NEKTPOHHOro oby4deHus (30) (n. 15).

Mpu peanu3aumm QUCLUUNAWHBI NMPUMEHSAIOTCS AUCTAHLMOHHbIE 0Bpa3oBaTeribHble TEXHONOrMN B YacTu
camocTodaTenbHon paboTbl No ee pasgeny «MeTtoabl MccnegoBaHMs COCTaBa U CTPOEHUSA MPUBUTBIX
cnoes». [porpamma npeanonaraeT BbINONHeHWe nabopaTtopHon paboTbl HAa YCTaHOBKE, NO3BONSIIOLLEN
JNCTaHLUMOHHO nayyaTb aAcopOLUMOHHbIE CBOMCTBa 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. MaTepuanbHO-TeEXHUYECKOe obecneyeHMe AUCLUNIINHDI:

(Mpu ucnonb3o8aHuU n1abopamopHo20 060py008aHUs yKa3bieamb MO/HbLIU NEPeYeHs, npuU 6obLWOM Konuyecmse
060pydosaHusi MOXHO 8biHeCcmU OaHHbIU pa30es 8 rnpurioxeHue K paboyel rnpozspamme)

. AHanuTnyeckne Bechbl

. CywmnbHbIN WwWkad

. MazoBbIN xpomaTorpad «Chrom-4» ¢ 4eTEKTOPOM NO TENMONPOBOAHOCTU
. CkaHupyoLWKnn 30HAOBbLIN MUKpockon “©emTockaH-001"

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

. KugkocTtHbIn xpomaTorpad «Shimadzu LC-20» co cnekTpodoToMeTpUYECKUM AETEKTOPOM
. BugeopeHcutomeTp ¢ nporpammHon obpaboTkon xpomatorpamm TCX

. pH-meTp-noHomep «kcnepT-001».

. CnetpodpotomeTp «Shimadzu UV-1800».

10. ®doToanekTpokonopumeTp KOK-2

11. NK-cnektpomeTp Bruker Vertex-70

12. OnekTpoHHbIN Mukpockon Jeol JLV-6380

O©COoONOUODAWN -

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEHUA TEKYLen U NPOMEXYTOYHOU aTTecTauumn

Mo peweHno kadedpbl OLEHKM 3a 9K3aMeH/3ayeT MoryT ObiTb BbICTaBfEHbl MO
pesynbTatamMm TeKyllen aTtrectaumm obydarollerocs B CeMecTpe, HO He paHee, 4YeM Ha
3aKMYNTENBHOM 3aHATUM. [1py Hecornacum CTyaeHTa ¢ OLEHKOW MocrneaHun Bnpase caaBaTbh
3K3aMeH/3a4eT Ha 0OLLNX OCHOBAHUSIX.

MopsaokK OLEHKM 0CBOEHMS oby4daroLmmmncs y4ebHoro matepuana onpenensieTcs
CoAepXXaHneM crenyloLmnx pasaenos AUCLMNINHGIL

HanmeHoBaHne WHankaTop(bl
r',\}"n pasaena AvCLMNMHbI K‘L“cl';‘(*;?” ucﬂzmmeﬁlgﬂ) OueHouHble cpeacTsa
(moayns) KOMMeTeHumnn
Komno3numoHHble
mMaTtepuanbl. OCHOBHble
NoHATUSA "
onpegeneHus. MK-1.1
TeopeTnyeckme OCHOBbI MK-1 )
1. DUBMKO-XMMIM MK-1.2 Pegbepam
KOMMO3ULIMOHHbIX
maTtepuanos. NpuBuTble
NMOBEPXHOCTHbIE
coegmnHeHus
MeToabl nccnegoBaHus MK-1.1,
CoCTaBa U CTPOEHUs MK-1.2,
NPUBKUTLIX CNOEB. MK-1, MK-2.1,
2 nK-2 MK-2.2, Pecpepam
MK-2.3,
MK-2.4,
[NpumeHeHne
CUHTETUYECKUX U
KOMMO3UTHbIX MK-2 1
MaTepuanos nK-2 2’
3. | CopbuunoHHo- MK-2 I'IK—2.3, Pegbepam
XpomaTtorpacuyeckmne I'IK—2.4’
cBOMCTBA o
KOMMO3ULIMOHHbIX
MaTep1asnos.
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Ne HaumeHoBaHue KomneTeH NuaukaTtop(bl) o
n/n pasgena gucumniuHbl (1) OOCTMXKEHUS LLleHOYHble cpeacTBa
(moayns) KoMneTeHunm

MpomexyToyHasa aTTecTtaums
dopma KOHTPONS - 3a4eT C OLLEHKON

lNepeyeHb s8orpocos
lNpakmuyeckoe 3adaHue

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

[MpuBMTBHIE NOBEPXHOCTHbIE COEANHEHWSI.
OCHOBHblE MOHATUA U TEPMUHOMOIUS.
MonyyeHve. Moandukaumns NOBEPXHOCTU.

TMprmeTpmquKme MeToAbl aHann3a
KOMMNO3ULMOHHBLIX MaTepunarnos.
OKncnnTenbHO-BOCCTAHOBUTENBHOE
TUTpOBaHMe. BOJ'IFOMeTpl/ILIeCKOG
TUTpPOBaHMeE.

WccnepnosaHue afcopBLUMOHHBIX
paBHOBECUIA MEeTo40M rasoBoWn
xpomarorpadum.

AnnuncomeTpus. MeTon Nbe30KBapLIEBOrO
MUWKPOB3BELLUMBAHUS. MMMyHoceHcopbl.
KpaeBble 1 KoHTakTHble yrrbl. Kputnyeckoe
NMOBEPXHOCTHOE HAaTSXKEHUE CMayvnBaHMS.
PtytHaa nopometpus. ViccneposaHue
rmapodobHbIX MOP UCTLIX TEM MNPX NOMOLLN
BOABMMBAHUA BOAbl: METO4  BOASIHOW
nopomMeTpum

AncopOuUMOHHbIEe MeTofbl aHanuaa
CTPYKTYpPbl U CBOWCTB KOMMO3ULMOHHbIX W
CUHTETMYECKMX MaTepuanoB. WHAOEKChI
rmgpodobHocT No BenTtkamny

KonebatenbHas CMEKTPOCKOMMS.
OneKkTpoHHas CreKTpockonus. SlMpP-
CMEKTPOCKOMMSI. AMP-cnekTpockonus.
MeccbayapoBckas CMEKTPOCKOMMSI.
TepmonuHsoBasi CMEeKTpOMETPUS.
PeHTreHoBckasi ¢ OTOSMNEKTPOHHAs
CMEeKTpocKonus.

WHdpakpacHas CMEKTPOCKOMUS.
CnekTpockonus KOMBWHaLNOHHOTO
paccenBaHus.

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

JlokanbHbIn aHanus " aHanus

nosepxHoctn. Knaccudumkaums MeTonoB
nokanbHOro aHanusa.

®DOTOHHO-30HAO0BLIE METOAbl NOKarbHOro
aHanusa. [lpouecchl, npoTekalowue npu
BO36YXKOEHUM KBAHTaMM U3MyYeHNs]

OneKTpOHHO-30HAOBLIE MeTobl.
Knaccudpumkauns MeTo40B no
NOBEPXHOCTHOM YyBCTBUTENBHOCTMH,

NPOCTPAHCTBEHHOMY pa3peLleHno.
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Ne
n/n

HanmeHoBaHue

pasgena gucuunimHbl

(moayns)

KomneTeH
uns(un)

NuaukaTtop(bl)
OOCTMXKEHUS
KOMNeTeHLMK

OueHouHble cpeacTBa

ynpyrme B3aUMOAENCTBUS QIEKTPOHOB C
BeLleCTBOM. MeToqbl aHanmsa
NOBEPXHOCTNU, OCHOBaHHblE Ha YNpyrmux

B3aMMOEeNCTBUAX Heynpyrue
B3aMMoaencTeuns 3NEeKTPOHOB c
BELLECTBOM. MeToabl aHanusa

NOBEPXHOCTWN, OCHOBaHHbIE Ha YNpyrux
B3aUMOAENCTBUSAX.

dusnyeckne npouecchbl, ncnonb3dyemble B

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

CI'IGKTpOCKOI'II/IFl paccedaHna MearneHHbIX
NOHOB

lNoneBble 30HAOOBbLIE MeETOAblI aHanuaa
noBepxHocTn. MeToabl  CKaHupyroLen
30HO0BOM MUKpockonuu. Nonesast MoHHas
mMukpockonusa 1 NUM ¢ aToMHbIM 30HOOM

MeTtogbl  nccnegoBaHust  cocTaBa U
CTPOEHUSA MPUBUTLIX CrOEB. XUMUYECKUe
MEeTOAbl  UCCNeaoBaHUsl.  ONEMEHTHbIN
aHanms.

MeTtogbl  nccnegoBaHust  cocTaBa U

CTPOEHUA NPUBUTLIX crioeB. CnekTparnbHble
MeToAbl UCccresoBaHus.

Opyrie meToabl UccrieqoBaHUsA cocTaBa M
CTPOEHUS NMPUBUTLIX CIOEB.

ApcopbumoHHble 1 XpomaTtorpaduyeckme
meTtoabl. ccnegoBaHme aacopOBLMOHHBIX
paBHOBECUIA

MeToabl nopomeTpumn.

MeTtoabl onpegeneHus rmapodobHoCTH
KOMMO3UTOB

MpumeHeHne NOBEPXHOCTHO-
MOOMMULMPOBAHHBIX ~ MaTepvanoB B
copbunn

[MpumeHeHne NMOBEPXHOCTHO-
MOOMMULMPOBAHHBIX ~ MaTepvanoB B
XpomaTtorpacpun. ["a3oBagd
XpomaTorpadusi.

MpumeHeHne NOBEPXHOCTHO-
MOOMMULMPOBAHHBIX ~ MaTepuanoB B
XpomaTtorpadcpun. YKunpgkoctHas
XpomaTorpadus

MpumeHeHne NOBEPXHOCTHO-
MOOMMULMPOBAHHBIX ~ MaTepuanoB B
XpomaTtorpadcpun. XunpanbHble

HeNnoaBWMXHbIE (ba3b|.

MpombiwneHHas xpomartorpadus.
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HaumeHoBaHue NuaukaTtop(bl)
r’|\}|g'| pasgena ancumnimvHbl Ko“ﬁg?;?” OOCTUXEeHus OueHouHble cpeacTBa
(moayns) 4 KOMMeTeHunn
M'bpugHble COpOLMOHHO-

MHCTPYMEHTallbHbl€ MEeTOAbl aHanunaa.

MpyMmeHeHne npUBUTBIX MOBEPXHOCTHBIX
COeJMHEHWIN B CEeHCcopax.

20 TunoBble OLEHO4YHbIe cpeAcTBa U MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

20.1 TeKywMn KOHTPOJSb yCreBaeMoCTu

KoHTpornb ycneBaemocTyt Mo AUCLMMNIIMHE OCYLLECTBIAETCS C MOMOLLIbIO CNeAyHLLNX OLLeHOYHbIX
CPEeacCTB:

JlabopamopHsie pabombi
(HaumeHoB8aHUe OUeHO4YHO20 cpedcmea meKyuwe2o0 KOHMpPOIis ycriegaemocmu)

BbinonHeHne nabopaTtopHbiX paboT C UCMONb30BaHMEM METOANYECKMX YKa3aHWA.

TpeboBaHNA K BbIMNOSTHEHWUIO 3aaHUIN: CTYAEHT JOSMKEH BbINOMHUTL NepeyeHb paboT un
npegcTaBuUTb OTYET O BbINOIHEHUN C YKa3aHMEM YMEHMWI U HABbIKOB, NPUOBPETEHHbIX B X04e paboThl.
YpoBeHb
Kputepun oueHMBaHNsE KOMNETEHLNN cchopmmpoBaH LLikana oueHok

HOCTU
KOMMNeTeHLUN
lNoniHoe coomeemcmeue omyema codepkaHuro, yesnsam u 3adaqyam | [loebilweHHbIl 3aumeHo
nabopamopHoli  pabombil. lNpodemoHCcmMpuposaHo  3HaHue ypOo8eHb
meopemu4yecKkux  OCHO8  (DUUKO-XUMUU  KOMMO3UUUOHHbBIX
Mamepuaros, npueumbiX MOBEPXHOCMHbIX COeOUHEHUU, Memodos8
uccriedosaHusi cocmasa U CmpoeHUs] MpUu8UMbIX CI10es.
lMpodemoHCcmMpuUpoB8aHO yMeHUEe C8513bi8amb MEOPUIO C rpakmukod,
eriadeHue rnoHAMuUUHbIM arnapamom GUCUUIIUHBI.

Obyyarowutics 8 nosiHOU mepe sriadeem roHAMUUHbBIM arrnapamom,
meopemuyecKuUMU OCHo8aMu OUCUUMIIUHBI, CrIoCOBEeH MPUMEHSIMb
meopemuyeckue 3HaHusi Onisi peweHusi npakmu4yeckux 3ada4y 8
obriacmu aHanu3da U Uu3y4eHUs (hU3UKO-XUMUYECKUX ceolicme ¢
UCronb308aHUEM  KOMIMO3UUUOHHbLIX Mamepuarnos, npusumabix
108EPXHOCMHbBIX COEOUHEHUL.

Hecoomeemcmeue omuyema colepxxaHuto, uensMm u 3alayvam | [loebiWeHHbIl He 3aumeHo
nabopamopHoli pabombl. He npodemMoHcmpuposaHO 3HaHuUe ypO8eHb
meopemuyecKkux  OCHO8  (DUBUKO-XUMUU  KOMMO3UUUOHHbBIX
Mamepuaros, rnpueumbiX MOBEPXHOCMHbLIX COeOUHEHUU, Memodos8
uccnedosaHusi cocmaea U CMPOeHUs rnpusumsbix crioes. He
POOEeMOHCIMPUPOBaAHO YMEHUE C853bI8amb MEOPUIO C rNPaKmuKkou,
eradeHue rnoHSIMuUUHbIM arnapamom OUCUUIIUHBI.

Obyvarowuilics He enadeem mMeopPemuYecKUMU  OCHO8aMu
OuCyUNIUHbI, He CrocobeH MPUMEHSIMb MeopemuYecKkue 3HaHUsl
Orig peweHus npakmu4eckux 3aday e obriacmu aHanu3a u u3y4YeHusi
PU3UKO-XUMUYECKUX C80LICME C UCIO01b308aHUEM KOMMO3UUUOHHbIX
Mamepuaros, npueumbixX rNoeepxHOCMHbIX CoeOUHEHUU.

20.2 NMpomexyToyHana aTrectauma

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

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

MNepeyeHb mem peghepamos
CnekTpanbHble MeTOAbl NCCneoBaHUs cocTaBa U CBOMCTB KOMMO3UTHBLIX MaTepuarnos.
CopbunoHHbIE METOAbI aHanM3a CTPYKTYpbl U CBOWCTB KOMMO3WUTOB.
30HO0BblE METOAbLI aHanum3a CTPYKTypbl 1 MOPEOOrMM KOMMO3UTHBLIX MaTepuanos.
AMP-cnekTpockonus B aHanu3e KOMMNo3uMTHbIX MaTepuanos
CopbLMOHHOE KOHLEHTPMPOBaHWE HEOPraHN4eCKMX MOHOB
CopbunoHHOE  KOHUEHTpUpoBaHue  U3MOMOTMYECKM  aKTUBHbIX  BELWEeCTB W UCMONb3oBaHWe
KOHUEHTpupoBaHus B aHanuse $AB
7. OpraHuyeckme nonumepHble CopbeHThI
8. [Monumepbl ¢ MONEKYNAPHLIMU OTNeYaTkaMu B aHanuse
9. CeHcopbl Ha OCHOBE MONIMMEPOB C MOMNEKYNSPHBIMU OTrnevYaTkaMu
10. YrnepogHble copbeHTbl B aHanunse. HaHoTpyGkM. MOHONMUTHBIE KONOHKW.
11. CopbeHTbl Ha OCHOBE KpeMHe3eMa B aHanM3e HeopraHMY4eCKMX MOHOB U MOJEKY
12. CopbeHTbl Ha OCHOBE KpeMHe3eMa B aHanmM3e opraHM4Yeckux BeLecTB
13. 'mbpuaHble MeTOAbl aHanu3a, BKoYarLine copoLMOHHOE KOHLIEHTPUPOBaHWE BELLECTB.
14. YnopsgoyeHHble Me30nopuUcTbie MaTepuarnsl B aHanm3e opraHU4ecknx BeLecTB.
15. CuHTETUYECKNE N KOMMO3UTHbIE MaTepuaribl B NPOMBbILLSIEHHON XpoMaTtorpadun.
16. MeToabl nopomeTpun.
17. MNMpumeHeHne NoBEPXHOCTHO-MOAMMPULIMPOBAHHBLIX MaTepranoB B XxpoMaTtorpadun.
18. XupanbHble HenoaBWKHbIE dasbl B XxpomaTtorpaduu.

ogakrwnE

Ona oueHuBaHMa pes3ynbTaToB O00y4YeHMs Ha 93K3aMeHe/3a4eTe WCMNOoNb3yTCa creayLime
nokasaTtenu:
1) 3HaHMe y4yebHOro maTepuana W BRageHWe MNOHATUMAHBIM annapatoM CUHTETUYECKUX U
KOMMO3MLMOHHbIX MaTepuarnoB B XMMWUYECKOM aHanNuse;
2) yMeHue CBs3biBaTb TEOPUIO C NPAKTUKON;
3) ymMeHue nnncTpupoBaTtb OTBET NpuMepamu, hakTamu, AaHHbIMU HayYHbIX MCCNeL0BaHNI;
4) ymeHue NPUMEHATb CUHTETUYECKMX U KOMMO3ULMOHHBLIX MaTepuarioB B aHanu3e pasfmyHbIX
0OBEKTOB;
BNafgeHne MOHATMMHBIM annapaToMm [daHHOW obnactu Haykm (TeopeTUYecKMMM OCHOBaMM
ANCUMMIUHBI), CMOCOBHOCTb MMMCTPUPOBATbL OTBET npumepamu, daktamu, LSAaHHbIMU HayYHbIX
nccrnegoBaHui, NPUMEHATb TeopeTUYEecKMe 3HaHWMA ONS PeLleHMst NMPaKTMYeCKUX 3adad aHanusa
OOBbEKTOB C WCMONb30BAHMEM CUHTETUYECKMX W KOMMO3ULMOHHBLIX MartepuanoB B XMMUYECKOM
aHanmse.

[lns oueHnBaHUs pe3ynbTaToB 00yYeHMs Ha 3a4eTe C OLEHKON ncnonb3yeTcs 4-6annbHas wana:
«OTIIMYHOY, «XOPOLLO», «YAOBMNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

CooTHoLLEHMe NokasaTenen, KpMTEPUEB U LLKanbl OLEHMBaHNS pe3yfbTaToB 00yyYeHus.

YpoBeHb
Kputepumn oueHnBaHnsa KoMmneTeHumm cdhopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUUNn
lMonHoe  coomeemcmeue omeema  oObydyaruw,e20Ccsi  8CeM [osbiweHH Omnu4Ho
repevucrieHHbIM  KpumepusamMm. [IpodemMOHCcmpuposaHo 3HaHUe bili
meopemuyeckux  OCHO8  (DUBUKO-XUMUU  KOMIMO3UUUOHHBIX ypO8eHb

Mamepuaros, rnpueumbiX MOBEPXHOCMHbLIX COeOUHEHUU, Memodo8
uccnedogaHusi cocmasa U CMPOEHUS MpUBUMbIX Crl0es, yMeHue
cesi3bleamb Meopuro € rnpakmukol, enadeHue MOHSIMUUHbIM
annapamom 8 obnacmu  (hUBUKO-XUMUU  KOMMO3UUUOHHbBIX
Mamepuarios, npueumbIX MOBEPXHOCMHbLIX COeOUHEHUU, Memodos
uccnedosaHusi cocmasa U cmpoeHUs] MpusUMbIX CI10es.

Ob6yyarowuticsi 8 nosiHol mepe ernadeem rMOHSIMUUHbBIM arriapamom
U3UKO-XUMUU  KOMIMO3UUUOHHbLIX  Mamepuarnos,  pusumsix
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o8epPXHOCMHbIX coeduHeHul, Memodos uccriedogaHuUsi cocmasa u
CMmpoeHud rnpusumsbix Crioes. (meopemuquKumu OCHO8amu
OUCQUI'IJ'IUHbI), criocobeH uriirocmpupogamse omeem ripumMepamu,
akmamu, OaHHbIMU Hay4HbIX uccriedosaHull, rpumMeHsmb
meopemu4yecKue 3HaHus onsa pelWeHusd rnpakmu4eckKux 3aday 8
obnacmu aHanusza u u3yyeHus d)U3UKO-XUMU‘46CKUX ceolicms
KOMIMO3UUUOHHbIX  Mamepuarios, rnpusumsbiX [108€PXHOCMHbIX

coeQUHeHUU.

Omeem Ha KOHMPOJbHO-USMEpUMESbHbIU ~ Mamepuars  He ba3zoenbll Xopowo
coomeemcmeyem OOHOoMy  (d8ym) u3 repeyucrieHHbIX ypo8eHb

rnokasamersned, Ho obydarowulicas 0aem rpasusibHble omeemsl Ha

dornosTHUMmersibHbIe 80r1POCHI. HedocmamoyHo

Po0eMOHCMPUPOBAHO 3HaHUE Meopemuvyeckux OCHO8 (OU3UKO-
XUMUU KOMIIO3UUUOHHbLIX Mamepuarsios, rnpusumkbix no8epxXHOCMHbIX
coeduHeHul, memodos uccriedogaHusi cocmasea U CMPOeHUs
npusumbIx croes., unu codepxamcsi omoeribHbie rpobesnbl 8
YMEHUU C853bi8amb MEOoPUI0 C MPaKmMuUKod.

O6yyarowuticss enadeem rnoHIMUUHbLIM arrnapamom hu3uKo-xumuu
KOMIMO3UUUOHHbLIX — Mamepuarnos, [pueumbix [M08ePXHOCMHbIX
coeduHeHul, memodos uccriedogaHusi cocmasea U CMPOeHUs
npusumsbix crioee. (meopemu4yecKkumu oOcHo8aMu OUCUUMNIUHBI),
donyckaem owubKU rpu unacmpuposaHuU omeema npumepamu,
akmamu, OaHHbIMU Hay4YHbIX uccriedosaHuli;

unu donyckaem owubKU fpu uiIrCcmpuposaHuU 803MoXHocmel
MPUMEHEHUs]  KOMIMO3UUUOHHbLIX  Mamepuarsos, npueumabiIx
108epPXHOCMHbIX COeQUHEeHUU 8 aHanu3e pasiu4yHbix 06bEeKMmos.
Omeem Ha KOHMPO/bHO-USMEPUMESbHbIU ~ Mamepuas  He lMopozoeniti Ydoenemeopu-
coomeemcmeyem  mobbiM  dgym(mpem) U3  epeYquCieHHbIX YPOBEHb meribHO
rnokasamesnedl, obydarowulca 0aem HernonHble omeemsbl Ha
doronHumeribHble 80MpOChkl. [JJeMoHcmpupyem 4acmuyHble 3HaHusl
meopemu4yecKkux  OCHO8  (DUUKO-XUMUU  KOMIMO3UUUOHHbIX
Mamepuaros, npueumbiX MOBEPXHOCMHbIX COeQUHeHUU, Memodos8
uccniedosaHusi cocmasa U CMpPOEHUsI NpueumbliX C/10€8, Uru He
ymMeem  unlocmpuposams  omeem  fipumepamu, — ghakmamu,
OaHHbIMU Hay4HbIX uccrnedosaHul;

unu  umeem He rofiHoe — npedcmassieHue  PUMEHEHUSs
KOMIMO3UYUOHHbIX —Mamepuarnos, npusumbiX [M08EPXHOCMHbIX
coedQuHeHul 8 aHaru3e pas/iuyHbIX 06bEKMO8.

Obyyarowuticss enadeem 4acmuyHO MeopemuyYyeckKumMu OCHosamu
oucyunnuHsel,

Obyyarowulica He  ymeem  [IPUMEHSIMb  KOMIMO3UUUOHHbIE
Mamepuaribl, npueUMmMble MOBEPXHOCMHbIE COEOUHEHUS 8 aHasu3e
pasnuyHbix obbekmos. He ymeem unnocmpuposams omeem
npumepamu, pakmamu, aHHbIMU Hay4YHbIX uccriedosaHudl.

Omeem Ha KOHMPOIbHO-USMEpPUMEsbHbIU  Mamepuan  He - Heydoenemesop
coomeemcmeyem obbiM mpem(4emsbipemM) U3 epeyuUCIeHHbIX umersibHo
rnokazamened. O6yvyarowutics OeMOHCmpPUpyem OmpbI8OYHbIE,
ppaecmeHmapHbie 3HaHus, 0Oonyckaem epybbie owubku 80
enadeHuUuU MOHAMUUHBIM anrnapamom OaHHOU obrnacmu HayKu
(meopemuyeckumMu  ocHogamu  QUCUUMIUHbI), He  criocobeH
unarcmpuposams omeem rpuMmepamu, hakmamu, OaHHbIMU
HayyHbIX uccredosaHul, He yMeem MPUMEHSIMb meopemuyecKkue
3HaHUus Onsi peweHusi npakmu4yeckux 3aday aHanusa obbekmos ¢
uCronb308aHUEM  KOMIMO3UYUOHHbLIX —Mamepuasos, npusumbix
108EPXHOCMHbLIX COeOUHeHUU, Memodoe8 uccriedosaHusi cocmasa u
CMPOEHUS NpUBUMbIX C/I0€S..

OueHka 3HaHWWA, YMEHUI M HaBbIKOB, XapakTtepuaylowas atanbl opMMpOBaHMS KOMNETEHUMIA B
paMKax n3ydeHuss ANCUUNIIMHBLI OCYLLLECTBNAETCA B X04e TeKyLen U NPOMEXYTOYHOM aTTecTauni.

Tekywaa aTTectaumss NPOBOAMTCS B COOTBETCTBUM C [lonoxeHnemM O Tekylewn atrectaumun
oByyvatoLmxcs no nporpamMmmam BbicLero obpasoBaHnsa BOpOHEXCKOro rocy4apCTBEHHOIO yHMBEpCUTETa.
TekyLlaa aTrectaums npoBoanTca B oopme(ax) nucbMeHHbIx pabom (nabopamopHsie pabomsi)
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KpI/ITepI/lI/I OoueHnBaHNA nNpuBedeHbl Bbllle.
npOMe)KyTO‘-IHaFl artrtectauna npoBoaAUTCA B COOTBETCTBUU C lNonoxeHnem o npomemyTquoﬁl
arrecrtauunmn o6yt-|a+ou_|,v|xc;| no rnporpamMmmam BbICLLETo 06pasoBaH|/|s=|.

KOHTpONbHO-M3MepUuTenbHblE MaTepuanbl  NPOMEXYTOYHOW aTTecTaumm BKO4YalT B cebsa
TeopeTnyeckne BonpocChl, NO3BOMSIOLMNE OLLEHUTb YPOBEHb NOSYYEHHbIX 3HAHUIN U/MNK NpakTu4eckoe(me)
3adaHune(s), nossonswowee(me) oueHNTb cTeneHb CHOPMUPOBAHHOCTM YMEHUIN N(UMNN) HaBLIKOB, U(MMN)
ONbIT AEATENBHOCTMW.

Mpn oueHMBaHMM MCMNOMb3YIOTCA KONMMYECTBEHHbIE LUKalbl OLUEHOK. KpuTepun oueHMBaHUS NpUBEAEHbI
BbiLLE.

20.3 KoHTponb ocBoeHus MK
KoHTponb ocBoenusa lMNK-1

MepeyeHb 3aaaHnii Ans NpoBepkn cHOPMUPOBAHHOCTM KOMMETEHLNN:
1) TecToBble 3afaHus:

1.Kakon pasmep MCnonb3yeTcH B Ka4eCcTBE XapaKTepPUCTUYECKOro, eCriv HaHoYacTuua umeeT
CNOXHYIO OOPMY U CTPOEHUEe?
a. NMHEWHbIN pa3Mep HaHOYaCTuULbI.
b. pasmep CTPYKTYpHOro anemMeHTa.
C. pasmep MarHUTHOro AOMeHa.
d. anuHa ceBobogHoro npobera anekTPoHOB.

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

3.[n8a Kakux cuctem B nNpouecce co3gaHnsa u pyHKLMOHMPOBaHNS HAHOCTPYKTYP XapakTepHa
anccunaTuBHas camoopraHmsauma?
a. Ans oTKpbITOM CUCTEMDI.
b. ana nsonupoBaHHOWN CUCTEMBI.
C. OndA 3aKpbITON CUCTEMBDI.

4.Ykaxnte Kakon pasmep d M Kakoe 4ymcrno atomoB N xapakTepHo On9 M30TPOrHbIX
(chepuryeckmx) knacTepoB U HAHOKPUCTAIOB.
a. d=1-5H1m, N<100 aTomoB.
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= 1023-10° aTomoOB.

5.CtpemneHne k 6ecnopssgouHOMY pacnosioXXeHU0 aTOMOB 3a CYET TEnsoBbIX konebaHun
aTOMOB B KOHLAEHCUMPOBaHHbIX (pa3ax BblipaXkaeTcs.

B U3MEHEHUN SHTPONUM.

B U3BMEHEHUN 3HTamNbMNUW.

B M3MeHeHnn ceoboaHon aHeprum mbbcea.

B U3MEHEHUN TEMMOEMKOCTN CUCTEMBI.

oooTw

6.KpuTepuii camonponsBoibHOrO NpoTekaHNs npouecca npu co3gaHnn maTepuanos
a. AG>0.
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b. AG<0.
c. AS<O0.
d. AH>0.
7.CTpemMneHne CUCTEMbI K arperaumm ConpoBoOXXaaeTcs.
a. lMonoxutenbHon BenuymHon AH.
b. OtpuuatenbHon BennunHom AH.
C. YMeHbLUEHMEM KONNYECTBa XMMUYECKNX CBA3EN MeXay aTOMaMu.
d. TennoBbiM ABMXEHNEM MOSEKYN B rasax.
8.Mpun nepexone 4Yepes MexdasHyr rpaHuLly COCTaB U CBOMCTBA.
a. MEHSATCH NIMHENHO.
b. mMeHsOTCA cKauKoobOpa3Ho.
C. He MeHsTCS.
9.[BwxxyLien cunon ¢asoBoro npeBpalleHnd, (MepeHoc KOMMOHeHTa mexay asamm),
aBnsaeTcH
a. rpagueHT XMMUYECKMX NOTEHLNANOoB.
b. rpagueHT TemnepaTtypsbl.
C. rpagveHT AaBneHus.

2) CMTYyauWOHHbIEe, MPAKTUKO-OPUEHTMPOBAHHbIE 3a4a4n / MUHN-KEWCHI:

1.Kakne maTepuanbl XxapakTepuaytoTcs NpUBEAEHHbIM onpeaeneHneM:
nobble NonuKpucTannaMyeckne matepuarnsl, NoflydyaemMble CrekaHneM HeMeTannmyeckmnx
NMOPOLLUKOB MPUPOOHOIO WM UCKYCCTBEHHOIO MPOUCXOXOeHUs?. (KepamMuyeckue
MaTepuarnbl)

2.YKaxnte TEPMUH, XapaKTepusyloLmca criedyowmm onpegeneHnem:
Ob61bekTbl, pasmep KOTOPbIX XOTS Obl B OQHOM M3MEpEeHUn OOMKEH ObiTb COM3MEPUM C
KOppenAuMOHHbIM pagnycom TOro UM WMHOro oM3MYECKOro SBNeHns (Hanpumep, OfvHbI
cBoboaHoro npobera anekTpoHOB, (POHOHOB, ASIMHbLI KOFEPEHTHOCTM B CBEPXNPOBOAHNUKE,
pa3aMepoM MarHMTHOro ZIoMeHa unu 3apofbillia TBepaon dassl). (HaHomMaTepuansi)

3.Kakon TepMuH xapaktepuayeTcs cneayroLwmm onpegeneHmnem?
Hanunune onpeneneHHONW NpPOCTPaHCTBEHHOW OpraHu3auumM mMaTepum Kak MUHUMYM Ha
YPOBHSIX HAHOPa3MepoB U B MUKpomMacLuTabe.pasax (CTPYKTYpUpPOBaAHHOCTD).

4.Kakon npuHUMN  oTpaxaeT dopmynupoBka: "Heobpatumo npoTekalT  NuUb
aK3oTepMmyeckne TeepagodasHble peakumn". (npuHuun BepTtno).

5.Kakoe noHsaTMe oTpaxaeT onpegeneHue: "COBOKYMHOCTb BCEX TOMOFEHHbIX YacTen
reTeporeHHOn CucTeMbl, OTAeNeHHas OT [OpPYyrMx 4YacTel CUCTeMbl  YEeTKUMU
nosepxHocTtamu pasgena" (casa).

6.YKaxnTe noHATME, KOTopoe oTpaxaeT dopMynmpoBka: "Belectsa, KOMOUHMPYSA KOTOpbIE
MOXHO MONYYUTb XMMUYECKUIN COCTaB Bcex dhas". (KOMMOHEHT).

7.Kakoe noHATHEe oTpaxaeT npusBeeHHoe onpeaerneHune: "HanmeHbLuee Yncrno He3aBUCUMbIX
nepemMeHHbIX, KoTopble HeobxoauMmo 3afaTb, YTOObl MOMIHOCTLID OMNUCaTb COCTOAHME
cucTeMbl Npy paBHoBecun" (YNCNO cTeneHen cBoboabl).

KoHTponb ocBoeHud MNK-2

lMepeyeHb 3agaHnin ong NpoBepPKN chOpMUPOBAHHOCTM KOMMNETEHLNN:
1) TecTOBblE 3a4aHVS:
1. Mpn osBoMOUMM OT nNpPeaecTBEHHMKA K KOHEYHOMY npoaykty nwbas cuctema
cyuiecTByeT?
a. B TepMOAMHaMU4YeCKU HepaBHOBECHbLIX YCNOBUSX.
b. moxeT ObITb onucaHa OuUdypKauMOHHON KapTUHOW C OAHOW WU
HEeCKOJNIbKMMN TOYKamMu budypkaumn.
C. B COCTOSAAHUM TEPMOAMHAMNYECKOro paBHOBECUS,
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2. MeHbluee Bpemsi, HeobGxoguMmMoe ANnNsA  nepexodga MaTtepuana B oGnacTb
HeJeTepMUHMPOBaHHOIO NoBeAeHUs npeanonaraeT
a. bonee HM3Kas xumMu4eckas CIOXXHOCTb CUCTEMBI.
b. Bonee BbiCOKasi XMMUYeCKasi ClTIOXXHOCTb CUCTEMBI.
c. Bonee BbicOKas CTPYKTypHasi ClTIOXXHOCTb CUCTEMDI.
d. Bonee HM3Kasa CTPYKTypHasi CNOXXHOCTb CUCTEMBI.

3. lMpu Gonee KOpPOTKOWN 3BOMOLUN MaTepUanoB
a. npole o6ecneynTb AeTEPMUHMPOBAHHOE NOBeAEHMEe CUCTEMDI.
b. monyunTb NpoAyKT ¢ BOCNPOM3BOAMMbIMU CBOMCTBaMMU.
C. cnoxHee obecneyntb AeTEPMUHMPOBAHHOE NOBEAEHNE CUCTEMBI.
d. mony4nTb NPOAYKT C HEBOCMPOU3BOANMBLIMU CBOMCTBaMM.

4. B 30He peakuuu gnst NONyYeHUs matepuanoB C BOCMPOM3BOAUMbIMK CBONCTBaAMM MNpw
o6pa3oBaHNN MPOMEXYTOYHbIX MNPOAYKTOB OudypKauMOHHbIE NpeBpaLLeHns OOSMKHbI
ObITb

a. YcTpaHeHbl.
b. YBenuyeHsbl.
C. COXpPaHATbCHA HEN3MEHHbLIMW.

5. MeToabl, OCHOBaHHble Ha (OPMMPOBAHUM B pacTBOpax YbTPAMUKPOANCNEPCHbIX
KONNOWAHbIX YacTuL, npeanonararT
a. MNMonukoHpgeHcauuto npekypcopoB B npucytcteuun MNAB, npegoTBpalarowmx
arperauuio.
b. ypopaneHne ogHOro M3 KOMMOHEHTOB MUKPOreTeporeHHOM CUCTEMbI B peayrnbraTte
XUMUYECKOW peakLumn Unm aHogHOro pacTBOPEHUS.
C. 3aKasnKy CTEKNAHHOW U CONeBon MaTpuLbl C paCTBOPEHHbLIM BELLLECTBOM.
d. ncnapeHue pactBopuTenst u ctabunusauunio obpasyroLmMxcs HaHo4YacTu,

6. Peakuun okucneHuns TeepaodasHbix MaTepmanos ¢ y4acTueMm rasa
a. Bcerga 3HOOTEPMUYHBI.
b. Bcerga aKk30TepPMMUYHbLI.
C. npoTekatoT 6e3 BblAeNeHNs aHEPrnn.

2) CUTYyaUNOHHbIE, NPAaKTUKO-OPUEHTUPOBAHHbIE 3ada4yun / MUHU-KENCI:

1. Kakoe nMoHATME COOTBETCTBYET OnpefeneHuto: " KayeCTBEHHble MNepecTpPorKn Unu
MeTamMopd0o3bl pasnUYHbiX OOBLEKTOB MpU U3MEHEHUW MapaMeTpoB, OT KOTOPbIX OHMU
3aBucaTt" (oudypkaums).

2. Kakune meTtogbl nonydeHus HaHoOmaTepuanoB npegnonaratT "ObICTPY0 KOHAEHCAUUIO
napoB B YCNOBUSIX, MCKMNIOYaOLLMX arperaumio n poct Yactuu"? (BbICOKO3HepreTu4yeckue
mMeToAbl).

3. Kakne wmeTtoabl npeanonaraldT COBMECTHbIA MOMOST  B3aUMHO HepacTBOPUMbIX
KomnoHeHToB? (1 MexaHOXMMMUYECKME MeTOAbI).

4. Kakon npuHUMN NEXUT OCHOBE crieayolen knaccudpukaumm MeTogoB CuHTe3a (Tun
BO3OENCTBUA a) TepMUYecKoe; 6) mexaHuyeckoe; B) U3nyyeHue; r) Bo3gencreme
nnasmbl; 4) BO3JEeNCTBME INIEKTPUYECKOro ToKa)

3apaHus pasgena 20.3 peKoMeHAYTCS K MCNONb30BaHMIO NPy NPOBEAEHUN AUArHOCTUYECKUX paboT
C Lenbto OLEHKM OCTaTOMHbIX 3HAHUI NO pe3yrbTaTaM OCBOEHUS AaHHOW AUCUMNINHDI
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