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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 agucumnnuibl: Kadeapa aHanamTn4eckom Xxmummm

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

(OUO, yyeHass cmeneHb, y4eHoe 38aHue)

N

. PekomeHpoBaHa: HMC xumunyeckoro dakynbteta 19.04.2022, npoTtokosnt Ne3
(HaumeHogaHue pekomeHOywel cmpykmypbl, dama, HOMep rPoMmoKona,

OmMemKu O rnPOOIeHUU 8HOCAMCS 8PYHYHYI0)

8. YuebHbIn roa: 2024 / 2025 Cemectp(bl): _ 6



9.llenu n 3agaum y4e6HOM AUCLUMUNIIUHDI

Llensimu oceoeHusi yuebHoU ducyuniuHbl 811s1K0MCs:

- 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‘IbHOCTVI
KOMMO3NTOB.

3adayu y4ebHoU OuCyUMNUHbI:
- pacCMOTpeTb OCHOBHbIE MPUHLUMNbI COBPEMEHHbIX (*)VISVI‘-IeCKVIX n dI)I/I3I/IKO-XI/IMI/|LIeCKI/IX mMeToaoB aHanumaa,

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

- [paTtb npeacraeneHna O MeTodax, UMelLWwnx Hanbonee LLIMPOKYHO obnactb npuMeHeHnda, — OT
HeopraHn4eckmx o NofiMMepHbIX 1 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 aHanmsa, npaktn4yeckm npoBectn ero u
MHTEepnpeTnpoBaTb NOoJy4YeHHble pe3ynbTaTbl.

10. Mecto y4yebHOM aucuunnuHbl B cTpyktype OOIl: YacTtb, cdopmupyemas yyacTHMKamu
obpasoBaTenbHbIX OTHOLWEeHUA. OucumnnuHel no Beibopy 61.B.B.3

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

B pesynbTate O0CBOEHUA AOUNCUUNIIMHbI CTYAEHTbl AOOJDKHbl BJ1ag€Tb OCHOBHbIMU MOHATUAMU
XUMUN CUHTETUHECKNX N KOMIMO3UTHbIX MaTepunanoB, 3HaHNAMUN TEOpPEeTUYECKNX OCHOB CUHTE3Aa,
N3yvyeHund CBOWCTB CUHTETUYECKNX N KOMMO3UTHbIX mMaTtepumanos, X NpUMEHEHNA B XMMNYECKOM
aHanumse.

[aHHas gncumnnunHa aBnaeTcs npeawecTByoWen 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
KOMnNeTeHLmMn
IK - IIK-1 CnocoGen IIK -1.1; | Beinonusiem YMeTb: npoBoaute cbop, aHann3 n obpaboTky
1 OCYIIIECTBIISITE cmauoapmHvie Hay4yHO-TEXHUYeckon (HaydyHon) WHGOpMaLnK,
KOHTPOJIb Ka4e€CTBa onepayuu Ha Heobxogunmon onga peweHud 3agad,
CbIpbsl, KOMIIOHEHTOB B8bICOKOMEXHOJIOCUYHO MOCTaBJIEHHbLIX Ccheunarimctom 60ﬂee BbICOKOMN
1 BBIITyCKaeMOU M 0bopydosanuu Ol kBanudpvkaumm; BbibMpaTtb MeTod, YCroBus
MPONYKIUU xapakmepucmuxu XpomaTorpadupoBaHus BeLlecTBa B
XAMUYECKOT0 CbIpb3, COOTBETCTBMM C MOCTaBIEHHOW nepes HUMHU
Ha3HAYCHUS, NPOMENCYMOUHOU U npobnemon, paspabotaTtb Ccxemy aHanuaa,
TIPOBOJIUTH KOHeuHou npodykyuu | NPaAKTUYECKN NPOBECTU €0 U MHTEPNpPeTUpoBaTb
MACTIOPTH3AIHIO XUMUHECKO2O0 nony4eHHble pesynbTaThl
TOBapHOH npouseoocmea Bnagetb: HaBblkamu  cbopa, aHanu3a wu
TPOAYKIUH 06paboTkn  Hay4YHO-TEXHWYECKOW  (HAy4HOW)
IIK -1.2; | Cocmasnsiem WHopmauum
NPOMOKOIbL 3HaTb:  TeopeTWyeckme  OCHOBbl  METOAOB
ucnvimanul, XpomaTorpadum.
nacnopma
XUMUYECKOU
npoOyKyul, omuemst 0
8bINOTHEHHOU pabome
no 3a0aHHoU opme
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K - | IIK-2 Cnocoben | TIK-2.1 [IKB-2.1 IInamupyer | YMeTb: ucnornb3oBaTtb COBPEMEHHbIe
2 8b10UpamMs OTACIBHEBIC CTaguM | 3KCMepuMeHTasrbHble " pacyeTHo-
mexHuyecKue HCCITEIOBaHUS npu | TEOpeTUdeckMe MeTogbl Ans  YCTAHOBIEHWUS
cpeocmea u Memoovl HATHYIH o0miero | CTPYKTYpbl M UCCNedoBaHUA  peakLMOHHOW
ucnvlmanuii mwrana HUOKP TTIKB- | cnocoGHocTU XUMUYECKUX COeANHEHWI;
00vbexmos I1IK-2.2 2.2 TotoBuT | MPaAKTUYECKU MNPOBECTU XpomaTorpadmyeckuii
opeaHuyecKoil u JIIEMEHTEI aHanM3 W  WHTEpPNpPeTUpOBaTb  MOSyYEHHblE
HeopeaHuueckou JIOKYMEHTaI 1y, pe3ynbTaThl,
Xumuu Ons pewenus IPOCKTHI IUIAHOB U
MEXHONIOSUYECKUX nporpaMM oTAenbHBEIX | Bnagets: BnageHne 6a3oBbiMKM  HaBblkamu
3adau, sranoB HUOKP MCMoNib30BaHNsA COBPEMEHHOW annapatypbl npu
NOCMAGNIEHHbIX [K-2.3 Bri6upaer NPOBEAEHMN HAYYHbIX MCCreqoBaHU; BrnageHne
cneyuaiucmom TIK-2.4 TEXHUYECKHUE cpeacTBa | HaBblkaMy XUMU4eCckoro AKCNepumMeHTa,
bonee BbICOKOIL U METOJbI MCTBITaHUil | OCHOBHBIMW CUHTETUYECKUMN U aHANNTUYECKUMM
Keanupuxayuu (u3 Habopa | METOJaMM  MOMYYeHUss U UCCNedoBaHWUA
UMEIOIIHUXCS) st | XMMUYECKMX BELLECTB M peakuuii
perIeHus 3HaTb: COBpPEMEHHbIE 3KCMEPUMEHTANbHbLIE U
MOCTaBJICHHBIX 3aJa4 | Pacy4eTHO-TeopeTnveckmne MeToAbl and
HIOKP YCTaHOBJIEHUA  CTPYKTYpbl U  UccregoBaHus
peakumoHHOM cnocobHoCcTH XUMUYECKNX
COEeANHEHWI; OCHOBBI MCMNOMb30BaHMs
Xpomatorpadmyeckoro 0bopyaoBaHus;
K- 26.001 MpuroTtoBneHune o YMeTb: MpoBecTn noAroToBKy
1, A/01.6 CTaHAAPTHbIX VHCTPYMEHTapUs M XMMUYECKOW nocyabl Anst
[K-2 pacTBOpOB AnfA | npoBegeHus MCnbITaHWIA Cbipbst "
nposeaeHuA nonydabpukaTtos
KanopumeTpuyeck o Kanunbposatb npnbopbl Ang npoBeaeHUs
nx " nabopaTopHoro aHanusa npo6
Xpomarorpaduyec (obpasuoB) cbipbs ¥ nonydabpukatos
KnX MeToAOB CTpounTb KannbpoBOYHLIE KpUBbIE
aHanusa e CTpouTb  rpagyvMpoBOYHble  KpUBble
(Tabnuupl)
e Bnapgetb: BnageHwe ©0a30BbIMW HaBblKaMu
nposeeHus UCMbITaHWN Cblpbs,
nonydabpukaTtoB 1 roTOBOWM NPOAYKLNN.
40.044 Onpepenexune e YMeTb: [MpUMeEHATb MeToAMKM NpoBeaeHUs
A/01.6 XapaKTepuCTUK UCMbITAHWIA Ka4ecTBa CbIPbEBLIX MaTepuarnos u
CblpbA AnsA | BbinyckaeMon NpoAyKUmMK.
npousBoAcTBa e Odopmnate pesynbTaTbl  UCMAbITAHUN
HaHOCTPYKTYypnpoB OCHOBHbIX " BCMoMoraTtesbHbIX
a@HHbIX CbIpbEeBbIX MaTepuarioB B [AOKyMeHTax
matepuanos ycTaHOBMNeHHoro obpasua.
e 3HaTb: DUINKO-XMMUYECKME mMeToabl
aHanusa.
A/02.6 Mp1MeHeHe HOBbIX e YMeTb: [lpoBecTn noAarotoBky o6pasuoB K

METOA0B MOMyYEHNs,
UCMbITaHUS U OLLEHKM
noTpedbuTeNbCKMX

CBOWCTB MOJIMMEPHBIX

npoBeaeHnio NabopaTopHbIX UCTILITAHWIA.
e [lpoBecT YyCTaAHOBKY pPEXWMOB Ha
nabopatopHom obopyaoBaHuu.
e [lpoBecT nogroToBka rnabopaTopHOro
obopynoBaHWA W WHCTPYMEHTOB AN

N3MEPEHNIA.

e [lpoBecTM uM3MepeHMe napameTpoB
Marepuarnos Ha cneumnanbHOM
o6opynoBaHuK.

e [oToBMTH NabopaTtopHoe o6opyaoBaHue,
WHCTPYMEHTbI AN UBMEPEHWIA.

e AHanuaupoBaTb pe3ynbTaTbl UCMbITAHWIA
obpasuoB M odopmMnATb  MX B
COOTBETCTBMW C NpaBuiamm.

e BnapeTb: HaBblkamMy COCTaBIEHMSI OTYETOB
no pesynbTatam MCrbITaHWUA.
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A/03.6 MposeaeHne Tekywmx u e Ymetb: CocrtaBrneHne ©  odgopmreHue
AONOTHUTENBHbIX MPOTOKONOB UCMbITAHMIA.
MCMNbITaHUN NOIMMEPHbIX
HaHOCTpYKTypupoBaHHex | ©  SHATb: MposeneHne  Tekywmx "
MNEHOK C 3a/1aHHbBIMM [OMNOMHUTENbHLIX UCTIbITAHWUIA  XapaKTepuUCTUK
MOTPEBUTENLCKMMM MOMMMEPHBIX HAHOCTPYKTYPUPOBAHHbIX MIIEHOK
XapaKTepUCTMKaMM

12. O6beM AncuMNUHbI B 3a4e€THbIX eaMHuUax/yac.(se coomsememeuu ¢ y4e6HbIM 1aHoOM) —
3/108.

Popma NpoMeXyTOHYHON aTTecTauum (zavem/sk3ameH) 3a4e€T C OLLEHKOMN.

13. Buabl yye6HoM paboTbl
13. TpyAoeMKOCTb Mo BuAam y4e6Homn paboTbl

TpyaoemMKoCTb
Bug yuebHon paboThl Bcero Mo cemecTpam
6 cemecTp Ne cemecTpa
AyauNTOpHbIE 3aHATUSA 54 54
nexkuun 36 36
B TOM 4ucne. npakTn4yeckmne - -
naboparopHble 18 18
CamocTtosaTensHas paborta 18 18
B TOM 4mcrie; KypcoBas paborta (MpoekT) - -
dopma NpoMexXyTodHOM aTTecTauum
(3a4em ¢ oyeHkol)
WToro: 72 72
13.1. CopepxaHue AUCLMUNIIUHBI
n/n Peanunsayusa
pasgena
ANCUMUMITHBI
HanmeHoBaHue pa3gena
MCLIMINMHBI CogepxaHve pasgena gUCUMNINHGI C nomowybto
OHNawH-
Kypca,
OYMK
1. Nekuun
1.1 KomnosunuunoHHble maTepuansl. | KoMnoanumoHHbie MaTepuranbl. OCHOBHbIE MOHATUS | -
OcHoBHbIE MOHATUSA n | n onpegeneHus. TeopeTnyeckne OCHOBbI (PU3MKO-
onpegeneHus. TeopeTuyeckne | XMMUU KOMMO3MUUOHHbIX MaTtepuanoB. OCHOBHbIE
OCHOBBbI PU3MKO-XMMUM | NpUHUMMBL.  [lucnepcHble 1 ynbTpaaucnepcHble
KOMMO3ULIMOHHbIX MaTepuanbl. HaHocucTeMbl M HaHomaTepuansbl.
MaTepuanos. MpuBuTble | «MepapXxmnsi» OCHOBHbIX NOHATUMN.
MOBEPXHOCTHbIE COEAMHEHMS Puranko-xmMmmnyeckmne OCHOBBI co3gaHust
MaTepuanoB. Brnuvsnme  TepmoaMHamMuKM M
KMHETUKM Ha CBOWCTBA MaTepurarnos.
TepmognHamMmyeckue napameTpbl U HanpaBrneHue
MPOLECCOB.  OHTaNbMUWHBLIA U SHTPOMUMHLIN
BKMagbl AN pasnuyHbiX TUMNOB peakuun c
yyacTuem TBepabiX BewecTB. TepmoguHamuka
(¢a30BOro paBHOBECUS.
Mpoueccol camoopraHusaumm B XUMUn
mMaTepuanoB. OcCoGeHHOCTU co30aHuNst maTepuarnos
Ha OCHOBE [uMccuMnaTMBHBIX CTPYKTyp. [logxoabl
MOMy4YEHU TOMOFEHHBIX XMMMWUYECKU  CIOXHbIX
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npogykToB. [Bwxywive cunbl  TBepAodasHbiX
npoueccoB. PaBHOBecHble U AuccunaTuMBHbIE
CTpykTypbl. Tunbl cuctem. KoHcepBaTuBHas u
anccvnatmBHas camoopraHusauus. OnTumanbHas
opraHv3aLummn peakLuUOoHHOM 30Hbl.

OcCHOBHble METOAbI CUHTE3a HaHOMaTepuarnos.
MeToabl nony4yeHus HaHoMaTepuanos.
Knaccndukaumm MeToOoB CUHTE3a wucxoas u3
npogykrta CWHTE3a, Mo Tunam BO3OEWCTBMSA Ha
ucxodHble  peareHTbl, WCXOAA W3 YCNOBWUM
nposegeHns cuHtesa. CMHTE3bl C UCMOMb30BaHNEM
romMoreHusaumm wucxogHonm cmecu. duanyeckas
romMmoreHu3auusi. Kepamnyeckuii CUHTES.
CamopacnpocTpaHsitoLMncs
BblCOKOTEMMNEpPATYpHbIN ~ cuHTE3.  CuHTE3 C
NCMONb30BaHMEM MWKPOBOMTHOBOTO  Harpesa.
CuvHTE3 C MCMNonb3oBaHWEM yAapHOro cxatusi npu
B3pbiBE.

CvHTE3bl  C  WCMOMb30BaHWEM  XUMWYECKOW
romoreHmsauum mcxogHom cmecun. CoocaxaeHue
coneBblx cmecen. Kpuctannusaums conesbiX
TBEPAbIX pacTBOPOB. 3onb-renb mMeTop.
PacnbinutenbHas cywka (MMponus aspo3onen).
CybnumauunoHHas cywka. MeTtann-opraHuyeckme
KapKkacHble CTPYKTYpbl.

Xumunsa noBepxHOCTU. [lpuBUTLIE NOBEPXHOCTHLIE
coeavHeHMS.

MpuBKTbIE NOBEPXHOCTHbLIE COeNHEHMS.
OcHoOBHbIE MOHATUSA " TepMUHOMOrUS.
Cneundnyeckune cBOWNCTBA KOMMO3UTHbIX
copbeHTOoB. MonyyeHwue. Mogudumkaums
NMOBEPXHOCTMW. MpumeHeHne NPUBUTBIX

NOBEPXHOCTHbIX COeANHEHNI 1 mMaTepuanoB Ha UX
OCHOBeE.

1.2

MeToabl nccnepoBaHus
COCTaBa M CTPOEHUS! MPUBUTbIX
CnoeB.

MeTtogbl wuccnegoBaHus cocTaBa W CTPOEHWUS
NPUBUTBIX Croes. Xummdyeckue MeToabl
nuccnegoBaHus. OneMeHTHbIN aHanus.
TutpumeTpnyeckne  metoabl.  OKMCNUTENbHO-
BOCCTaHOBMUTENbHOE TUTpOBaHMe.
BontomeTpunyeckoe TUTpoBaHue.

CnekTparnbHble MeToabl nccnegoBaHus.
KonebaTtenbHasi  cnekTpockonusi.  OneKkTpoHHas
CMneKTpocKonus. OlP-cnekTpockonus. AMP-
cnekTpockonusa. MeccbayapoBckasi CeKTPOCKONUS.
TepmonuH3oBasa cnekTpomeTpusi. PeHTreHoBckas
POTO3MNEKTPOHHASH CMIEKTPOCKOMNMUS.
ApncopOUMOHHbIE N XpomaTorpadgumyeckne meToapl.
MccnegoBaHne agcopOUMOHHBIX paBHOBECUN B
CTaTNYEeCKMX YCINOBUSIX. WccneposaHne
aacopbUNOHHBIX paBHOBECUMA METOAOM ra30BOM
xpomatorpacdmn. WHagekcbl rnapodobHOCTM Mo

Bentkamny.

Opyrve wMeTodbl MCCNeaoBaHUs CTPYKTYpbl U
CBOWCT KOMMO3ULIMOHHbIX mMaTepvanos.
dnnuncomeTpus. MeTton Nbe30KBapLEBOro

mMukpoB3BewwmBaHus  (MKM).  iImMmyHoceHcopbl.
KpaeBble ¥ KOHTakTHble yrmbl.  Kputnyeckoe
NMOBEPXHOCTHOE HaTsXKeHMe cMmaymBaHus. PTyTHas
nopomeTpusa. WccnegoBaHue rmapodobHbIX nop
UCTbIX Ten npyv MOMOLM BOABNWBAHWA BOAbI:
MeTOoZ4 BOASHON NOPOMETPUMN.
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1.3 MpumeHeHne cuHTeTnYeckux n | NpumeHeHne NOBEPXHOCTHO-MOAUMMLMPOBAHHbIX
KOMMO3UTHbIX MaTepuarnos maTtepuanos. lMpumeHeHne B copbuun. Copbums ns
CopbumoHHO- Bo3gyxa. Copbumsi n3 Bogbl. Copbumsa m3 gpyrux
Xxpomatorpaduyeckmne cpeq. MpymeHeHne NMOBEPXHOCTHO-
CBOMCTBA KOMMO3ULIMOHHbIX MoanULIMPOBaHHbIX maTepuanoB B
mMaTepuarnos. xpomatorpadum. a3oBas xpomatorpadusi.

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

2. JTabopamopHbie pabomai

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

MpnBKTBIE NOBEPXHOCTHLIE
coegmMHeHus

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

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

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

25 MeTogbl nccnegoBaHms N3yyeHne mopdponornn copOeHTOB U 3MEMEHTHBIN

COCTaBa N CTpoeHusa

aHanu3 metogom POM n 33MA




NMPUBUTLIX CIT10EB.

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

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

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

PacueT ygenbHOM  nnowagn  MNOBEPXHOCTH,
AnameTpa n obbema nop.

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

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

XpomaTorpadguyeckme
CBOWICTBA KOMMO3ULMOHHbIX
mMaTepuasnos.

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

XpomaTorpadguyeckme
CBOWCTBA KOMMNO3ULMOHHbIX
MaTepunanos.
2.12 MpumeHeHne cnHTeTUYEeCKMX N | uHammka copbuumn KMpopacTBOPMMbIX BELLECTB C

KOMMO3UTHbIX MaTepuanos
Cop6unoHHo-
XpomaTorpadguyeckme
CBOWCTBA KOMMO3ULIMOHHbIX
mMaTepuanos.

razoxpomMaTorpagnyeckum KOHTpOSEeM.
KoHueHTpupoBaHue docchonnnmugos Ha
KpemHe3emax.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHne TemMsbl
(pasgena) oucuMnnHbI

Bugbl 3aHsaTMI (4acoB)

Jlekuumn

MpakTnyeckme

JlabopatopHble

CamocTtosATenbHas

paboTta

Bcero

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

8

0

4

4

20

MeTtogbl
cocTaBa n
NPUBUTBIX CIOEB.

“ccregoBaHus
CTpoeHus

16

50

lMpUMEHeHne CUHTETUYECKUX U
KOMMO3NTHBIX mMaTepuanos
Cop6unoHHo-
XpomaTtorpaduyeckne CBomcTea
KOMMO3WLIMOHHBIX MaTeprarnos

12

38

NToro:

36

0

18

18

108

14. MeTogn4yeckune ykasaH1MAa Ans odoy4arowmxcs No 0OCBOEHUIO AUCLUNIUHbI




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

15. lepeyeHb OCHOBHOM WU [AOMOSIHUTENIbLHOWU nUTEpaTypbl, PECypCOB WHTEPHET,
HeoO6XoAUMbBIX AN OCBOEHUA AUCLUNIIUHbBI (Criucok numepamypbl 0hOPMIISIEINCS 8 cOOMeemcmeauu
¢ mpebosaHusmu NOCT u ucrionb3yemcs obuwjasi ckeo3Hasi Hymepauyus 0risi ecex aud08 UCMOYHUKOS)

a) OCHOBHas nuTepartypa:

Ne n/n MICTOYHUK
1 KpuctuaH I'. AHanuTtnyeckas xumus : B 2 Tomax. / . KpuctuaH ; nep. ¢ aHrm. — M. : BMUHOM.
) JlabGopatopwusi 3HaHun, 2009. T.1. — 623 c.
2 KpuctuaH I'. AHanuTtnyeckasa xumusa @ B 2 Tomax. / . KpuctuaH ; nep. ¢ aHrn. — M. : BUHOM.
) JlabGopatopwusi 3HaHuin, 2009. T.2. — 504 c.
laseHayp E.I. Metogbl uccnemoBaHus martepuanoB @ YyebHoe mnocobue [OnekTpoHHbIN
3 pecypc]//KemepoBo : KemepoBckuin rocygapctBeHHbln yHuBepcuteT, 2013. - 336 c. // Pexum
) JocTyna: «YHuBepcuteTckass 6ubnuoteka online» : 3MNekTpOHHO-OMBNuoTevHass 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 HanpaeneHuto nogrot. "Xumus, usmka M MexaHuka
maTepuanos" / KO.[. Tpetbsiko, B.W. MNMyTtnses ; Mock. roc. yH-T um. M.B. JlomoHocoBa .— M. :
4. M3g-Bo Mock. yH-Ta : Hayka, 2006 .— 399 c. : wun., Tabn. — (Knaccuyeckuin yHMBEpCUTETCKUN
yyebHuk / pegcos.: B.A. CaposHuumi (npeg.) [ ap.]) .— [loceawaetca 250-netuto
MockoBckoro yHusepcuteta. — bubnwmorp.: ¢. 390 - 391 .— lNpegm. ykas.: c. 392 - 396 .— ISBN
5-211-06045-8 .— ISBN 5-02-034137-1.
daxnbmaH, b. Xumusa HoBbix MaTepmnanoB n HaHoTexHonorumn / 6. ®axnbmaH ; nep. ¢ aurn. 4.0.
5 YapkuHa n B.B. YTouHukoBon ; nog peg. tO.[. TpetbsaikoBa u E.A. N'yaunuHa .— [onronpyaHbin
’ : WuTennekr, 2011 .— 463 c., [20] n. ug. un. : un. — bubnuorp.B koHue M. — 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 AHanuTtnyeckasa xmmus. MNpobnembl n nogxogwl: B 2 1. MNep. ¢ anrn.. / MNMoa pea. P. KenbHepa,
) K.-M. Mepme, M. Otto 1 gp. M. : Mup: OO0 «M3g-80 ACT», 2004. T. 1. 608 c.
AHanuTtnyeckasa xmmums. MNpobnembl n nogxogbl: B 2 1. MNep. ¢ anrn.. / MNMoa pea. P. KenbHepa,
K.-M. Mepme, M. Otto 1 gp. M. : Mup: OO0 «M3g-80 ACT», 2004. T. 2. 728 c.
. Modern analytical chemistry / D. Harvey. — 2000. 798 p.
10. MeTtoabl aHanu3a nosepxHocTw/ MNop pen A.3aHaepHbl. M.: Mup, 1979, 582c.
11 ngpaq) ., Oenuap T. CoBpemMeHHble MeTOAbl uccnegosaHusa nosepxHoctu. M.: Mup, 1989,
) 568c.
12. ®engmaH J1., Manep [l. OcHOBbI aHanm3a NOBEPXHOCTU M TOHKUX nineHok. M.: Mup, 1989, 342c.
13 lFoynacrenH Ox., Hetobepn O. U gp. PactpoBas anekTpoHHast MMKPOCKOMWS U PEHTIEHOBCKMM
) MukpoaHanus. T.1,2, M: Mup, 1984
14 Hedgenor B.U., Yepenun B.T. ®dusnueckne metoabl NCCriegoBaHUSA NOBEPXHOCTUN TBEPAbIX Ten.
) M.: Hayka, 1983, 296c.
15 AHanu3 noBepxHOCTN MEeTodaMM OXe- U PEHTreHOBCKOM (POTOSMEKTPOHHOW cneKTpockonun /
) Mog peq. 0. Bpurrca, M.IM. Cuxa .— M. : Mup, 1987 .— 600c.
CopbumnoHHO-XxpomaTorpaduieckne MeTOAbl pasfdernieHnsl, BblIOENEHUs W OnpeaerneHust
16. dusmonornyeckn aktmeHbix BelwecTB / B.®. CenemeHeB [1 gp.] — BopoHex : WN3paTtenbcko-
nonurpadguyeckuin LeHTp BopoHex. yH-Ta, 2013.- 72 c.
17 MopgudunumnpoBaHHble KpeMHe3eMbl B copbunn, katanuade u xpomatorpadum / [[.B. JINCU4kuH,
: I'.B. KyapsiBues, A.A. CepgaH un gp.] ; Mog pea. I.B. JlucnykmHa .— M. : Xumus, 1985 .— 246
XUMUS NMPUBUTBIX MOBEPXHOCTHBIX COEAMHEHMI : YyebHoe nocobue ans crtyd. By3oB, oby4. no
cneymnaneHocTn 011000- Xumus, cneumanuanpyowmxcsa B obnactm XvMMuMU NOBEPXHOCTU MO
18 cnegynanmsaumam: 011001- Ananut. xummusa, 011014- Konnoug. xumuma, 011019- Xumusa
: TBepaoro tena, 011029- Xum. matepunanosegerue / I'.B. JlucnukmH, A.1O. dapees, A.A. CepaaH
n ap. ; Nog pea. I.B. JlucuukmHa .— M. : ®UBMATIINT, 2003 .— 589,[3] c. : wn., Tabn. —
Mpeam. 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
(y4ebHo-memoduyeckue pekomeHOayuu, rocobusi, 3adayqyHuKku, MemoOUYECKUE 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.
JlabopaTtopHoe pyKOBOACTBO MO xpomMatorpadmyeckmm n cMmexHoiM metogam / O.Mukew [m

2| ip]= M. : Mup, 1982. — U.1. -400 c.
3 JlabopaTtopHoe pyKkOBOACTBO MO xpomMaTtorpadmyeckum u cMmexHoiM metogam / O.Mukeww [um
" | 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):

Mpn peanusaumm y4ebHOM AUCUUNINHBI UCMONBb3YIOTCA 3fIEMEHTbI ANIEKTPOHHOrO OBy4YeHus
(30) n guctaHumoHHble obpasoBaTenbHble TexHonorum (JOT) B 4YacTu OCBOEHUS NEKLNOHHOIO
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 WuankaTtop(bl
r',\}"n pasaena AvCLMNIMHbI K‘L“cl';‘(*;?” ucﬂzmmeﬁlgﬂ) OueHouHble cpeAcTsa
(moayns) KOMMeTeHumnn
Komno3numoHHble
mMaTtepunanbl. OCHOBHble
NoHATUSA "
onpeaeneHus. MK-1.1
TeopeTnyeckme OCHOBbI MK-1 )
1. DUIMKO-XMMMM MK-1.2 Pegbepam
KOMMO3UNLIMOHHbIX
martepuanos. NpuBuTble
NMOBEPXHOCTHbIE
coegmMHeHus
MeToabl nccnegoBaHus MK-1.1,
CoCTaBa U CTPOEHNs MK-1.2,
NPUBKUTLIX CNOEB. MK-1, MK-2.1,
2 nK-2 MK-2.2, Pecpepam
MK-2.3,
MK-2.4,
MNpumeHeHne
CUHTETUYECKUX U
KOMMO3UTHbIX MK-2 1
MaTepuanos nK-2 2’
3. | CopbuunoHHo- MK-2 I'IK—2.3, Pegbepam
XpomaTtorpacuyeckme I'IK—2.4’
cBOMCTBA o
KOMMO3ULIMOHHbIX
MaTeprasnos.
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Ne HaumeHoBaHune KomneTeH NHaukatop(bl) o
n/n pasgena gucumniuHbl (1) OOCTMXKEHUS LLleHOYHble cpeacTBa
(moayns) KoMneTeHunm

MpomexyToyHasa aTTecTtaums
dopma KOHTPONS - 3a4ET C OLLEHKON

lNepeyeHb s8orpocos
lNpakmuyeckoe 3adaHue

XNMUSE  CUHTETUYECKMX U KOMMO3UTHbIX
mMmaTtepuanos. Cuctematnka wn gusaniH.
ypOBHI/I opraHmsauum maTtepun.
CaMOOpFaHI/I3aL|,I/IF| B nonyvyeHnn
KOMMO3ULMOHHbLIX MaTepunarnos.

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

TMprmeTpmquKme MeToAbl aHann3a
KOMMNO3ULMOHHbLIX MaTepunarnos.
OKncnnTenbHO-BOCCTAaHOBUTENBHOE
TUTpOBaHMe. BOJ'IFOMeTpl/ILIeCKOG
TUTPOBaHMeE.

WccnepnosaHue afcopBUMOHHBIX
paBHOBECUIA MEeTo40M rasoBomn
xpomarorpadum.

AnnuncomeTpus. MeTon Nbe30oKBapLIEBOrO
MWKPOB3BELLUNBaHUA. MmmyHoceHcopbl.
KpaeBble n KOHTaKTHbIE yrnbl.
KpuTuyeckoe nOBEPXHOCTHOE HaTshKeHue
cMayvnBaHus. PTtyTHaa nopomeTpus.
WccnenoBanue rmapodoBHbIX NOp UCTbIX
Ten npu nomowM BAABNUBaAHUS BOAbI:
MeToZ BOASAHOW NOPOMETPUM

AncopOuUMOHHbIE MeTofbl aHanuaa
CTPYKTYpPbl U CBOWCTB KOMMO3WULMOHHbIX W
CUHTETMYECKMX MaTepuanoB. WHAOEKChI
rmgpodobHocTn No BenTtkamny

KonebatenbHas CMEKTPOCKOMMS.
OneKkTpoHHas crieKTpockonus. SlMpP-
CMEKTPOCKOMMSI. AMP-cnekTpockonus.
MeccbayapoBckas CMEKTPOCKOMMSI.
TepmonuH3soBasi CMEKTPOMETPUS.
PeHTreHoBckasi ¢ OTOSMNEKTPOHHAs
CMEeKTpocKonus.

WHdpakpacHas CMEKTPOCKOMUS.
CnekTpockonus KOMOBMHaLNOHHOTO
pacceunBaHus.

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

JlokanbHbIn aHanus " aHanus

nosepxHoctn. Knaccudumkaums MeTonoB
nokanbHOro aHanusa.

®DOTOHHO-30HA0BLIE METOAbl NOKarbHOro
aHanusa. [lpouecchl, npoTekalowue npu
BO36YXKOEHUM KBAHTaMM U3MyYeHUs]

OneKTpOHHO-30HAOBLIE MeTobl.
Knaccudpumkauns MeTo40B rno
NOBEPXHOCTHOM YyBCTBUTENBHOCTMH,

NPOCTPAHCTBEHHOMY pa3peLleHno.
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Ne
n/n

HanmeHoBaHune

pasgena gucuunimHbl

(moayns)

KomneTeH
uns(un)

NHaukatop(bl)
OOCTMXKEHUS
KOMNeTeHLMH

OueHouHble cpeacTBa

ynpyrme B3aUMOAENCTBUS QIIEKTPOHOB 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.
NoHHO-30HOOBbIE  MeTOoAbl  aHanusa.

CI'IGKTpOCKOI'II/IFl paccedaHna MeareHHbIX
NOHOB

lNoneBble 30HAOOBbLIE MeETOAblI aHanuaa
noBepxHocTn. MeToabl  CKaHupyroLLen
30HO0BOWM MUKpockonuu. [Nonesast MoHHas
mMukpockonusa u NUM ¢ aToMHbIM 30HOOM

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

MeTtogbl  nccnegoBaHust  cocTaBa U
CTpOEHUs NPUBUTBIX CIOEB.

CneKTpan bHble METOAbl NCCleaoBaHNUA.

Opyrie meToabl UccrieqoBaHUsA cocTaBa M
CTPOEHUS NMPUBUTLIX CIOEB.

ApcopbumoHHble 1 XpomaTtorpaduyeckme
meTtoabl. ccnegoBaHme aacopBLMOHHBIX
paBHOBECUIA

MeToabl nopomeTpumn.

MeTtoabl onpegeneHus rmapodobHoCTH
KOMMO3UTOB

MpumeHeHne NOBEPXHOCTHO-
MOOMMULMPOBAHHBIX ~ MaTepvanoB B
copbunn

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

MpumeHeHne NOBEPXHOCTHO-
MOOMMULMPOBAHHBIX ~ MaTepvanoB B
XpomaTtorpadcpun. YKunpgkoctHas
XpomaTorpadus

MpumeHeHne NOBEPXHOCTHO-
MOOMMULMPOBAHHBIX ~ MaTepvanoB B
XpomaTtorpadcpun. XunpanbHble

HeNnoaBWMXHbIE (ba3b|.

MpombiwneHHas xpomatorpadusi.
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HaumeHoBaHune NHaukatop(bl)
r’|\}|g'| pasgena ancumnimvHbl Ko“ﬁg?;?” OOCTWXeHus OueHouHble cpeacTBa
(moayns) 4 KOMMeTeHunn
M'bpugHble COpOLMOHHO-

MHCTPYMEHTallbHbl€ MEeTOAbl aHanunaa.

MpyMmeHeHne nNpUBUTBIX MOBEPXHOCTHBIX
COeJMHEHUIN 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)
BbinonHeHue nabopatopHbiX paboT ¢ Ucnonb3oBaHMEM METOANYECKMX YKa3aHWUN.

TpeboBaHNA K BbIMNOSTHEHWUIO 3aaHUIN: CTYAEHT JOSMKEH BbINOMHUTL NepeyeHb paboT un
npegcTaBuUTb OTYET O BbINOIHEHUN C YKa3aHWEM YMEHMWI U HABbIKOB, NPUOBPETEHHbIX B X04e paboThl.
YpoBeHb
KpuTtepun oueHMBaHNsE KOMNETEHLNN cchopmmpoBaH Llikana oueHok

HOCTU
KOMMNeTeHLUN
lNoniHoe coomeemcmeue omyema codepkaHuro, yesnsam u 3adavyam | [losbileHHbIU 3aumeHo
nabopamopHoli  pabombil. lMpodemoHCcmMpuposaHo  3HaHue YPO8EHb
meopemuyecKkux  OCHO8  (DUBUKO-XUMUU  KOMMIO3UUUOHHbBIX
Mamepuaros, npueumbiX MOBEPXHOCMHbIX COeOUHEHUU, Memodos8
uccriedosaHusi cocmasa U CmpoeHUsT NMPpU8UMbIX CI10€es.
lMpodemoHcmpuposaHo  yMeHue  c853bleamb  MEOPUD  C
npakmukod, enadeHue noHIMuUUHbIM arnnapamom OUCUUITUHBI.
Obyvarowutica 6 rnonHol Mmepe enadeem  [MOHSIMUUHbIM
arnnapamom, meopemu4yecKuMu ocHosamu QUCUUrIIUHbI, CrTIOCObEeH
MPUMEHSIMb MeopemuYecKue 3HaHus1 0718 PeweHus NPakmu4ecKux
3a0ay 8 obnacmu aHanu3da U U3y4eHUs (bU3UKO-XUMUYECKUX
ceolicme C UCrob308aHUEM KOMMO3UUUOHHLIX Mamepuarsios,
rpusuUMbIX r08ePXHOCMHBIX COeOUHEHUL.

Hecoomeemcmeue omyema colepxkaHuto, uensm u 3adayam | [loebileHHbIU He 3aumeHo
nabopamopHoli pabombl. He npodemMoHcmpuposaHO 3HaHuUe ypOBEHb
meopemuyecKkux  OCHO8  (DUBUKO-XUMUU  KOMMO3UUUOHHbBIX
Mamepuaros, rnpueumbiX MOBEPXHOCMHbLIX COeOUHEHUU, Memodos8
uccnedosaHusi cocmaea U CMPOeHUs rnpusumsbix crioes. He
POOEeMOHCIMPUPOBaAHO YMEHUE C853bI8amb MEOPUIO C MPaKmuKou,
eradeHue rnoHSIMuUUHbIM arnapamom OUCUUITUHBI.

Obyvarowuilics He enadeem MmeopemuyecKUMU  OCHO8aMu
OucyuNuHbI, He CrocobeH MPUMEHSIMb MeopemuyecKkue 3HaHUs
Ons peweHusi npakmu4yeckux 3adady e obsacmu aHanusa u
u3yyeHust  bU3UKO-XUMUYECKUX ceolicme C  UCrofib308aHUEM
KOMIMO3UYUOHHbLIX — Mamepuarnos, npusumsix [M08EPXHOCMHbIX
coeOuHeHUU.

20.2 NMpomexyToUyHaa aTrectauuma

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

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 cchopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUUN
lMonHoe  coomeemcmeue omeema  oObydyaruw,e20Ccsi  8CeM [osbiweHH Omnu4Ho
repevucrieHHbIM  KpumepusaMm. [IpodemMoOHCmMpuposaHo 3HaHUe bl
meopemuyeckux  OCHO8  (DUBUKO-XUMUU  KOMIMO3UUUOHHBIX ypO8eHb

Mamepuaros, npueumbiX MO8EPXHOCMHbLIX COeOUHEHUU, Memodo8
uccnedogaHusi cocmasa U CMPOEHUS MpUBUMbIX Crl0es, yMeHue
cesi3bleamb MeEopU C fpakmukol, ernadeHue MOHSIMUUHbIM
annapamomMm 8 obnacmu  GbU3UKO-XUMUU  KOMIMO3UUUOHHbIX
Mamepuarnos, rnpueumbIx rNOBEPXHOCMHbIX COeOUHEHUU, Memodos
uccrnedogaHusi cocmaea U CmpOoeHUsi NpueuMbIX C10es.

Obyvarowulcs 6 nonHoU mepe enadeem  MOHAMUUHbBIM
annapamomM  (bU3UKO-XUMUU  KOMIMO3UUUOHHbIX — Mamepuaros,
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rpusUMbIX M08EPXHOCMHbIX COeOUHEHUU, Memodo8 uccriedo8aHust
cocmasa U CMPOeHUs MpusuUMbIX Crl0es. (meopemuyecKumu
OCHogamu OucyurnnuHbl), criocobeH  uICMpUpPo8ams omeem
npumepamu, akmamu, OaHHbIMU Hay4YHbIX uccredosaHud,
MPUMEHSIMb MeopemuYyeckue 3HaHUs1 0715 PelWeHUs Mpakmu4yeckux
3a0a4y 6 obrnacmu aHanu3a U U3y4YeHUs U3UKO-XUMUYECKUX
ceolicme KOMIMO3UUUOHHbIX Mamepuarios, npusumaix
108EPXHOCMHbBIX COEOUHEHUU.

Omeem Ha KOHMPOJbHO-USMeEpUMEsbHbIU ~ Mamepuars  He bGa3zosnbll Xopowo
coomeemcmeyem OOHoMy  (d8ym) u3 repeyucrieHHbIX ypo8eHb
rnokasamersned, Ho oby4darowulicas 0aem rpasusibHble omeemsl Ha
dornosTHUMmersibHbIe 80r1POCHI. HedocmamoyHo
Po0eMOHCMPUPOBAHO 3HaHUE Meopemuvyeckux OCHO8 (OU3UKO-
xumuu KOMIMO3UUYUOHHbIX Mamepuaros, npusumabix
108ePXHOCMHbIX coeduHeHul, Memodoes uccredogaHusi cocmasa u
CMpoeHUs npusumMbIX Cr0es., unu codepxamcsi 0moOesbHbIe
npoberibl 8 yMEHUU C8513bl8amb MEOPUIO C MPaKMmMUKoU.
O6yyarowuticss enadeem rnoHAMUUHbLIM arrnapamom hu3uKo-xumuu
KOMIMO3UUUOHHbLIX ~ Mamepuarnos, [pueumbix [M08ePXHOCMHbIX
coeduHeHul, memodos uccriedogaHusi cocmaea U CMPOeHUs
npusumabix crioee. (meopemu4yecKkumu oOcHog8aMu OUCUUMNIUHBI),
donyckaem owubKuU rpu unarcmpuposaHuU omeema rnpumepamu,
akmamu, OaHHbIMU Hay4HbIX uccriedosaHuli;

unu donyckaem owubKu fpu unIroCcmpuposaHuU 803MoXxHocmel
MPUMEHeHUs]  KOMIMO3UUUOHHbLIX  Mamepuarsos, npueumsbix
108epPXHOCMHbIX COeQUHEeHUU 8 aHanu3e pasiu4yHbiXx 06 bEeKmos.
Omeem Ha KOHMPOIbHO-USMEPUMESbHbIU ~ Mamepuas  He lMopozoeniti Ydoenemeopu-
coomeemcmeyem  mobbiM  dgym(mpem) U3 epeYquCIieHHbIX YPOBEHb meribHO
rnokasamersnedl, obydarowulcs daem HernonHble omeemsbl Ha
doronHumeribHble 80MpOChkl. [JJeMoHcmpupyem 4acmuyHble 3HaHUsl
meopemu4yecKkux  OCHO8  (DUUKO-XUMUU  KOMIMO3UUUOHHbIX
Mamepuaros, npueumbiX MOBEPXHOCMHbIX COeQUHEeHUU, Memodos8
uccniedosaHusi cocmasa U CMpPOEHUsT NpueumbliX C/10€8, Uru He
ymMeem  unlocmpuposams  omeem  fipumepamu, — ghakmamu,
OaHHbIMU Hay4HbIX uccredosaHul;

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

Obyyarowuticss enadeem 4acmu4yHO MeopemuyeckKumMu OCHosamu
oucyunnuHsel,

Obyyarowulica He ymeem  [IPUMEHSIMb  KOMIMIO3UUUOHHbIE
Mamepuaribl, npueUMble MOBEPXHOCMHbIE COEOUHEHUS 8 aHasu3e
pasfnuyHbix 0bbekmos. He ymeem unnocmpuposams omeem
npumepamu, pakmamu, daHHbIMU Hay4YHbIX uccriedosaHudl.

Omeem Ha KOHMPOIbHO-USMEpPUMErbHbIU — Mamepuan  He - Heydoenemesop
coomeemcmeyem obbiM mpem(4emsbipemM) U3 epeyuUCIeHHbIX umersibHo
rnokazamened. O6yvyarowutics OeMOHCmpPUpyem OmpbI8OYHbIE,
ppaecmeHmapHbie 3HaHus, 0Qonyckaem epybbie owubkKu 80
enadeHuuU MOHAMUUHBIM anrnapamom OaHHOU obnacmu HayKu
(meopemuyeckumMu  ocHogamu  OUCUUMIUHbI), He  criocobeH
unarcmpuposams omeem rpuMmepamu, hakmamu, OaHHbIMU
HayyHbIX uccredosaHul, He yMeem MPUMEHSIMb meopemuyecKue
3HaHUus Onsi peweHusi npakmu4yeckux 3aday aHanusa obbekmos ¢
uCronb308aHUEM  KOMIMO3UYUOHHbLIX —Mamepuasos, npusumbix
108EPXHOCMHbLIX COeOUHEeHUU, Memodoe uccriedosaHusi cocmasa u
CMPOEHUS NpUBUMbIX C/I0€S..

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

Tekywaa aTTectaumss NPOBOAMTCS B COOTBETCTBUM C [lonoxeHnemM O Tekylewn atrectaumun
obyyatowmxca no nporpammMamMm  Bbicwero obpasoBaHuMs  BOpOHEXCKOro  rocyaapCTBEHHOro
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yHMBepcuTeTa. Tekyllas aTrectaumsa npoBoauTcs B dopme(ax) mucbMeHHbIx pabom (nabopamopHbie
pabombi)

Kputepumn oueHnBaHus NpuBeaEHbI BbiLLE.

MpomexyToyHas aTTecTauMs NPOBOAMTCH B COOTBETCTBMMU C [lonOXeHMemM O NPOMEXYTOYHOWM
aTTecTaumm obyyaroLmxca No nporpamMmmam BbicLLero obpasoBaHus.

KOHTpOnbHO-n3mMepuTenbHble MaTepuanbl MNPOMEXYTOYHOM aTTecTaumM BKMOYalT B cebd
TeopeTuyeckne BOMPOCHI, MO3BOMNSAKOWMNE  OUEHUTb  YPOBEHb  MOMYYEHHbIX  3HaHUMW  u/unn
npaktnyeckoe(ne) saagaHve(s), no3sonsoLee(Me) oueHUTb CTeneHb CPOPMUPOBAHHOCTU YMEHUI U(UNN)
HaBbIKOB, U(MNK) ONbIT OEATENbHOCTH.

Mpn oueHMBaHMKN MCMONb3YITCA KONMMYECTBEHHbIE LUKanbl OUeHOK. KpuTepun oueHnBaHUsA npyvsBegeHbl
BblLLE.

20.3 KoHTponb ocBoeHus MK
KoHTponb ocBoeHus MNMK-1

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

1.Kakon pasmep UCMOMb3yeTCs B KayecTBe XapaKTepUCTMYECKOro, ecnu HaHovacTuua
UMeET CMOXHY hopmy 1 cTpoeHne?
a. NMHEWHbIN pa3Mep HaHOYaCTuULbI.
b. pasmep CTPyKTYpHOro anemMeHTa.
C. pasmep MarHUTHOro AOMeHa.
d. anuHa cBobogHoro npobera anekTPoOHOB.

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

3.0na kakMx cucteM B npouecce co3gaHuss U (OYHKUMOHMPOBAHUS HAHOCTPYKTYP
XapakTepHa guccmnaTtmBHass caMmoopraHmnsaumnsa?
a. Ans oTKpbITOM CUCTEMDI.
b. ansa nsonupoBaHHOWN CUCTEMBI.
C. ON4dA 3aKpbITON CUCTEMBI.

4.Ykaxnte Kakon pasmep d M Kakoe 4ymcrno atomoB N xapakTepHo Ond M30TPOrHbIX
(chepuryeckmx) knacTepoB U HAHOKPUCTAIOB.
a. d=1-5H1m, N<100 atomos.
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 6ecnopssigouHOMY pPacnosioXXEeHU0 aTOMOB 3a CYET TEnsoBbIX konebaHun
aTOMOB B KOHLAEHCMPOBaHHbIX (pa3ax BblpaXkaeTcs.
a. B U3MEHEHWM IHTPONUN.
b. B n3ameHeHun sHTanbLNMN.
C. B M3MeHeHun cBoboaHom aHeprum [mbbcea.
d. B U3MEHEeHUn TEN0EMKOCTN CUCTEMBI.
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6.Kpntepun camonponsBofibHOro NpoTEKaHMs NpoLecca Npu co3gaHnun Matepuarnos
a. AG>0.
b. AG<0.
c. AS<O0.
d. AH>0.
7.CTpemMneHne CUCTEMBI K arperaumm ConpoBoXXaaeTcs.
a. lMonoxutenbHon BenuymHon AH.
b. OTtpuuatenbHown BenuyunHon AH.
C. YMeHbLUEHMEM KONNYECTBa XMMUYECKNX CBA3EN MeXay aTOMaMu.
d. TennoBbiM ABMXEHNEM MOSEKYN B ra3ax.
8.Mpun nepexone 4Yepes MexdasHyr rpaHuLly COCTaB U CBOMCTBA.
a. MEHSTCHA NIMHENHO.
b. mMeHsOTCA cCKauKoobOpas3Ho.
C. He MeHsoTCS.
9.[dBwxxyLien cunon ¢asoBoro npeBpalleHnd, (MepeHoc KOMMOHeHTa mexay asamm),
aBnsaeTcH
a. rpagueHT XMMUYECKUX NOTEHLNANOoB.
b. rpagueHT TemnepaTtypsbl.
C. rpagveHT AaBneHus.

2) CMUTYauWOHHbIE, MPAKTUKO-OPUEHTMPOBAHHbIE 3ada4n / MUHN-KEWCHI:

1.Kakne maTepuanbl XxapakTepuayoTcs NpMBeAeHHbIM onpeaeneHnem:
nobble NonuKpucTannaMyeckne matepuarnsl, NoflydyaemMble CrekaHneM HemMeTannm4yeckmnx
MOPOLLKOB MNPUPOLHOIO WM  UCKYCCTBEHHOIO MPOUCXOXOEHUA?. (KepamMmuyeckue
MaTepuarnbl)

2.YKaxnte TEPMUH, XapaKTepusyloLMca criedyowmm onpegeneHnem:
Ob6bekTbl, pasmep KOTOPbIX XOTS Obl B OOQHOM M3MEpPEeHUN OOMKEH ObiTb COM3MEPUM C
KOppenAUMOHHbIM pagnycoM TOro U NHOro (prMsnyeckoro SBneHus (Hanpumep, 4fuHbI
cBoboaHoro npobera anekTpoHOB, (POHOHOB, ASIMHbLI KOFEPEHTHOCTM B CBEPXNPOBOAHNUKE,
pa3mMepoM MarHMTHOro ZOMeHa unu 3apoabia TBepaon dasbl). (HaHoMaTepuanbi)

3.Kakon TepMuH xapaktepuayeTcs cneayrowmm onpegeneHmnem?
Hanunune onpeneneHHONW NPOCTPaHCTBEHHOW OpraHu3auumM mMaTepum Kak MUHUMYM Ha
YPOBHSIX HAHOPa3MepoB U B MUKpomMacLuTabe.hasax (CTPYyKTYpUMpPOBaAHHOCTD).

4.Kakon npuHUMN  oTpaxaeT dopmynupoBka: "Heobpatumo npoTekalT  NUb
aK3oTepMmnyeckne TeepaodasHble peakumn". (npuHuun Beptno).

5.Kakoe noHsaTMe oTpaxaeT onpegeneHue: "COBOKYMHOCTb BCEX TOMOFEHHbIX YacTen
reTeporeHHOn CUCTeMbl, OTAeNleHHas OoT [APYrMx 4YacTed CUCTeMbl  YEeTKUMMU
nosepxHocTtamu pasgena” (casa).

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

7.Kakoe nNoOHATME oOTpaxaeT npuBefeHHOe ornpefeneHve: “"HaumeHblee 4ucro
He3aBNCUMbIX NEepPeMeHHbIX, KOTopble HeobxoaMMO 3agaTb, YTOOblI MOMHOCTBLIO OnucaTb
COCTOSIHME CUCTEMBI NPU paBHOBECKMK" (YNCIIO CTeneHen cBoboAabl).

KoHTponb ocBoeHud lMNK-2

lMepeyeHb 3agaHnin ong NpoBepPKN chOpMUPOBAHHOCTM KOMNETEHLNN:
1) TecToOBble 3adaHuS:
1. MNpu aBonoUMM OT nMpeflecTBEHHNKA K KOHEYHOMY MpOoAyKTy nbas cuctema
cyuiecTByeT?
a. B TepMOAUHaAMUYeCKMN HepaBHOBECHbIX YCIOBUAX.



18

b. moxeT ObITb onucaHa OudypKauMOHHON KapTUMHOW C OAHOW WU
HeCKONbKMMM ToYKamMu budypkaumn.
C. B COCTOSIHUM TEPMOANHAMMUYECKOro PaBHOBECHS;

2. MeHbluee Bpemsi, HeobxoguMmMoe [AOnNs  nepexoga MaTepuana B obnacTb
HeJeTepMUHMPOBAaHHOIO NoBeAeHNs npeanonaraeT
a. Bbonee HM3Kas xumMU4eckas CroOXHOCTb CUCTEMBI.
b. Bonee BbicOKasi XMMUYeCKasi ClTOXXHOCTb CUCTEMBI.
c. Bonee BbicoKasi CTPYKTypHasi CIlTIOXXHOCTb CUCTEMDI.
d. Bonee HM3Kasa CTPYKTypHasi CNOXXHOCTb CUCTEMBI.

3. lNpwn 6onee KOPOTKOWN 3BOSIOLUM MaTeEpHanoB

npoiie obecneunTb AeTePMMHUPOBaHHOE NOBeAeHMUE CUCTEMBI.
NONy4nTb NPOAYKT C BOCNPOU3BOAUMbIMU CBOMCTBaMM.
cnoxHee obecneynTb 4ETEPMUHMPOBAHHOE NOBEAEHNE CUCTEMBDI.
NOMNy4YnTb NPOAYKT C HEBOCNPOU3BOANMbBIMU CBONCTBaAMM.

oo oo

4. B 30He peakuuu Ons nonyydeHus matepuarnoB C BOCNPOU3BOAUMbBIMU CBOWCTBAMW MpuU
o6pa3oBaHNN MPOMEXYTOUHbIX MNPOAYKTOB OudypKaunoHHbIe NpeBpaLleHNss OOJDKHbI
ObITb

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

5. MeToabl, OCHOBaHHble Ha OPMUPOBAHUM B pacTBOpax YMbTPAMUKPOANCNEPCHbIX
KONnougHbIX YacTuy, npegnonaratoT
a. MNMonukoHpgeHcauuo npekypcopoB B npucytcteuu MNAB, npegoTBpalarowmx
arperauuio.
b. ymaneHwe ogHOro M3 KOMMNOHEHTOB MUKPOreTeporeHHOM CUCTEMbI B pesyrnbTaTe
XMMWYECKOW peakummn nnm aHo4HOro pacTBOPEHUS.
C. 3akanky CTEKISSHHOW U ConeBon MaTpuLbl C paCTBOPEHHbIM BELLLECTBOM.
d. ncnapeHue pactBopuTenst u ctabunusauunio obpasyroLmMxcs HaHo4YacTu,.

6. Peakumn okucneHusi TeepaodasHbix MaTepuarnoB ¢ y4acTMeM rasa
a. Bcerga aHOO0TEPMUYHbI.
b. Bcerga ak30TepPMMUYHbLI.
C. npoTekalT 6e3 BblaeneHus aHepruu.

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

1. Kakoe nMoHATME COOTBETCTBYET OrnpefeneHuto: " KayeCTBEHHble MNepecTpPorKn Unu
MeTamMopd0o3bl pasnUYHbiX OOBEKTOB MPU U3MEHEHUW MapaMeTpoB, OT KOTOPbIX OHU
3aBucaTt" (oudypkaums).

2. Kakue meTtogbl nonydeHus HaHomaTepuanoB npeanonaratT "ObICTPY KOHAEHCAUUIO
napos B YCNOBWUSIX, WCKIMoYaoLwmx arperaumio n pocT yactuu"?
(BblCOKO3HepreTu4yeckue MeToabil).

3. Kakne wmetoagbl npegnonaraldT COBMECTHbIA MOMOST  B3aUMHO HepacTBOPUMbIX
KomnoHeHToB? (1 MexaHOXMMMUYECKME MeTOAbI).

4. Kakon npuHUMN NEXWUT OCHOBE crefylollen knaccudukaumm mMeTofoB cuHTesa (Tun
BO34EeUCTBUA a) TepMuyeckoe; 6) MexaHuyeckoe; B) uU3fyvyeHue; r) Bo3gencTteue
nnasmbl; 4) BO3JEeNCTBME INEeKTPUYECKOro ToKa)

3apaHus pasgena 20.3 pekoMeHAYTCS K UCMONb30BaHUIO MPU NPOBEAEHUM AMArHOCTUYECKUX
paboT C Lenbio OLEHKM OCTaTOYHbIX 3HAHUI NO pe3yribTaTaM OCBOEHMS AaHHOW AMCLMMITUHDI
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