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NMPOIrPAMMA NMPAKTUKHU

B52.B.03(MNa) NMpousBoacTBeHHasa npakTuka, npeaaunnomMHas

1. Kog n HaumeHoBaHuMe HanpaBneHua nogrotoBku/cneunansbHocTu: 04.03.02 Xumus, du-
31Ka U MexaHuKa matepuanos

2. NMpodwmnb noaroToBku/cneunanusaumnsa: matepmanosegeHe 1 UHQyCTPUA HaHOCUCTEM

3. KBanudukauums (cteneHb) BbINYCKHUKA: 6akanasp

4. dopma oby4eHuUA: oYHas

5. Kacbeapa, oTBevalowlasn 3a peanusaumio NpakTUKKU: Kadeapa maTepuanoBeieHus U UH-
AYCTPUN HAHOCUCTEM

6. CoctaBuTtenu nporpammbl: CrnagkonesueB Bopuc BnagummpoBuny, kaHanaaT XMMUYECKUX
HayK, OLEHT

7. PekomeHaoBaHa: Hay4yHO-MeTOANYECKUI COBET XMMMUYECKOro (hakynbTeTa
npotokon Ne 4 ot 25.04.2023 r.

ommemku o NpoodreHUU 8HOCSIMCS 8PYHHYIO)

8. Yue6HbIN roa: 2025-2026 CemecTp(bl): 8



9.Uenb NpakTUKK: BbINOSTHEHNE BbINYCKHOM KBaNMMuKaLmoHHON paboTbl.

3apaum NpakTUKK:

Cbop maTtepuana ans HanucaHus BbINYCKHOW KBanudukaunoHHon paboTtbl. 3akpenne-
HWEe NOSTyYeHHbIX paHee U npuobpeTeHne HOBbIX HaBbIKOB PaboTbl HA COBPEMEHHOM Hay4HO-
nccrnegoBaTenlbCkOM M TEXHONOrMYeckom 00opyaoBaHMM MpU NPOBEAEHUN HAy4YHbIX MCCneno-
BaHW; 3aKpenneHue 3HaHWA COBPEMEHHbIX KOMMbIOTEPHbBIX TEXHOMOIrMM, NPUMEHSAEMbIX MpPU
0b6paboTKke pe3ynbTaToB Hay4HbIX AKCNEPUMEHTOB N cbope, obpaboTke, XpaHEHMM U Nepenayn
MHpopMauun Npu NpoBeAeHMMN CaMOCTOSTENbHbIX Hay4YHbIX MCCNeaoBaHWU; 3akpenseHve Ha-
BbIKOB paboTbl C HAy4YHON NUTEpaTypon C Lenbko BbibOpa HanpaeneHus n MeToaoB; npuobpe-
TEeHMe onbiTa No OpraHM3aLluuM CBOEro Tpyga Ha Hay4yHOW OCHOBE, CaMOCTOATESIbHOW OLEHKM
pe3ynbTaToB COOCTBEHHOW OEATENBbHOCTU U NPeACcTaBneHns pesynbTaToB NUcCrnegoBaHUN B BU-
Ae oTyeTa, foknaga-npeseHTaumm, Hay4HOn CTaTbMu.

N3yyeHne un cTtporoe cobniogeHwe npasBun OXpaHbl Tpyda, TexHUKM 6e3onacHocTn u
NPOVN3BOACTBEHHOW CaHUTapUN; pa3BUTME CaMOCTOATENbHOCTM 0By4yaemMoro, paclmpeHne ero
Kpyrosopa kak Oyayliero cneuyuanucrta n npoBepka YMEHUs NPUMEHATb Ha NpakTuke TeopeTu-
YyecKkme 3HaHus; NOMCK U COop Hay4YHOW NUTepaTypbl B paMKax NpeasioXXeHHOW pyKoBoAUTENEM
TeMaTUKK, NOAroToBKa 0030pa NuTepaTypbl; MPOBEAEHME Hay4YHOW paboThl NO NPeAnoXXeHHOoN
pykoBoauTenem Teme u oopmneHme pesynbTaToB UCCNEeA0oBaHWIA C UCMOMNb30BaHNEM KOMMb-
IOTEPHbIX TEXHOMOrMIM; MNOArOTOBKA OTYeTa W Mpe3eHTauMM O pesynbTaTax Hay4vHo-
nccnepoBaTtenbckon paboTbl, NOArOTOBKA PyKONUCKM Hay4yHon nybnukauun. Micnonb3oBaHue pe-
3yNnbTaToOB NPaKTUKK 4115 NOArOTOBKMN BbIMYCKHOW KBanNnuKaLmoHHOW paboTbl.

10. MecTo npakTuku B cTpyktype OOI: b2. YacTtb, dopmupyemas yyactHnkamm obpasoBa-
TenbHbIX OTHOLWEHW. [JNs1 yCrneLwHoro NPOXoXaAeHUst AaHHOW NPaKTUKKW, CTYAEHT AOSMDKEH npea-
BapUTENbHO M3yunTb criegyowme auncumnnunibl: Obwas n HeopraHmnyeckasa xmmusi; CTpyKTyp-
Has XMMusa n kpuctannoxmmus; dunsmnka; Marematmka; CoBpeMmeHHas duaundeckas xmmus; Me-
TOAOSIOMMS HAY4YHOro MUCCreaoBaHusa U nNpeacTaBneHne pesynstaToB; MexaHnyeckme CBOMCTBaA
maTtepuanoB; KnHetmka cnHtesa TBepaodasHbix MatepmnanoB; XMMUYECKME U KPUCTaNNOXMMK-
Yeckne OCHOBbI CMHTE3a (PYHKLMOHAIbHbLIX MaTepuanoB; ATOMHOE MOAENUPOBaHUE CTPYKTYPbI
N PU3NKO-XMMUNYECKMX NPOLLECCOB; BakyyMHble TEXHONOrMM cuHTE3a mMaTtepuanos; BakyymHas
TEXHWKA, mMaTepuansl U TexHosnorusi; PeanbHasa cTpykTypa maTepuanos; Mukpockonuyeckue
MeTOAbl UCCnenoBaHnst CTPYKTYpbl MaTepuanoB; CnekTpockonmyeckne MeToabl UccrneaoBaHms
mMaTtepuanos; [MonynpoBOAHWKOBbIE MaTepuasbl U CBEPXMNPOBOAHUKU; AMOPGHbLIE XUOKOKPU-
cTannumyeckne matepuanbl; KOHTponb 1 akcnepTmsa Npoaykuum NnponsBoacTea HaHomaTepua-
no.; MeTtponorus, ctTaHgapTusauuns n ceptudunkaumsa matepuanos; [lepcnekTMBHble MeToAbl
aKkTUBaLMM MPOLIECCOB CUHTE3a (YyHKUMOHanNbHbIX Martepuanos; MaTtepuanosegeHue; HaHo-
TexHonoruu; TOHKMe NIIeHKN N reTepoCcTpykTyp; lNepcnekTuBHble PYHKUMOHASbHbIE MaTepua-
nbl; KOHCTPYKUMOHHBLIE MaTepuansi.

11. Bua npakTtuku, cnoco6 u ¢popma ee npoBeaeHust

Bua npaktuku: NpounssoacreseHHas.
Cnocob6 npoBeAeHNA NPaKTUKK: CTaLuMOHapHas, Bble3gHas.
Peanuayetcs yactuyHo B oopme npaktnyeckon nogrotoskum(Mr).

12. MnaHnpyemble pe3ynbTaTbl OGYYeHUs1 NPU NPOXOXKAEHMU NPAKTUKKU (3HAHUA, YMEHUSA,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUs o6pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kopg HaseaHue komne- | Kog(bl) MHankaTop(bl) lMnaHnpyemble pesynbTaTbl 00y4yeHus
TEeHUMK

ITIK-1 | CnocobeH npoBo- | IIK-1.1 | ObecneuynBaetr nog- | YmeTsb: OCyWecTBAATb  Mogbop  Hay4Ho-




antb nopbop, aHa- 6op Hay4HO- | TeXHMYeckon wuHdopMaumm, Heobxogumon Ans
nmm3 un obpaboTky TEXHUYECKOW  (Hayy- | pelleHus 3ajay MatepuanoBefeHus B COOTBET-
Hay4Ho- HOW)  MHGOpMauuMK, | CTBUM C 3a4aHHON TEMON.
TexHuyeckon (Ha- Heobxoaumon ans
y4yHOn) wuHcopMa- pelweHua 3agady Ma- | BnageTb: HaBblkaMy novcka MHopmauun B nu-
uun, HeobxoomMmMom TepuanoBeaeHus, TepaTypHbIX UCTOYHMKAX U B KOMMbIOTEPHbIX Ce-
Onsa  pelweHus 3a- NMOCTaBMEHHbIX  Cre- | TSX, Heob6xoaMMbIX ans Hay4HO-
Jad matepuanose- LumanncTom bonee | uccnepoBatenbckon paboTbl. HaBbikamn Ge3so-
neHns, nocras- BbICOKOW KBanuduka- | nacHom nepegadn mHdopmaumm 4Yepes KOMMbHo-
MNEHHbIX crneynanu- uun. TEpHbIE CETU.
ctom 6onee Bbico- | MK- CocraBnger aHanu- | YMeTb: CUCTEMaTU3MpPOBaTb W WHTEPNpPEeTUpo-
Kom ksanudpuka- | 1.2. TMdecknn 063op nu- | BaTb MHpOPMAaLMIO, HAWAEHHYIO B NMTepaTypHbIX
uun. TepaTypHbIX UCTOYHU- | UCTOYHMKAX U KOMMBHOTEPHbIX CETSIX.

KOB B COOTBETCTBUU C

noctaBneHHbIM 3aga- | BnageTb: HaBbikaMy odhopmMieHns n nybnmnyHoro

HUeM. npeacTtaBsneHms 063opa nuTepaTypHbIX UCTOYHU-

KOB Ha 3aJaHHY0 TEMY.

MMK- CnocobeH ucnonb- | IMK- CnocobeH BblbupaTb | YMeTb: UCnonb3oBaTb MOMyYEHHblEe 3HAHWSA ANs

2. 30BaTb 3HaHus o | 2.1. MEeTOAbl CUMHTE3a Ma- | CaMOCTOATENbHOro NPOBeAeHNs CuHTe3a MaTe-
mMeTodax cuHTesa u TepuanoBs pasnuyHo- | puarnos (B TOM YMCNe HaHOMaTepmanos).
cBOWCTBax Mmarte- ro HasHa4yeHus (B TOM
pvanoB pasnn4yHo- yucne HaHomatepua- | Bnagetb: HaBblkaMy MPUMEHEHUSA COBPEMEHHbIX
ro HasHayeHus, B NoB) B COOTBETCTBUM | TEXHONOMMIA CMHTE3a (B TOM 4ucre HaHomare-
TOM 4uCME HaHo- C MOCTaBIEHHOM 3a- | puarnos).
matepuanos, Ans Javen.
pelweHna npodpec- | MK-2.2 | CnocobeH wucnonb3o- | YMeTb: BblbMpaTb MeToabl MCCrneaoBaHus Ans
CVOHarmbHbIX  3a- BaTb 3HAHWUS1 O CBOW- | PELUEHWNs] KOHKPETHbIX MaTepuanoBeayecknx 3a-
aaq. cTBax  marepuanos | gad.

ONS pelleHust  KOH-

KpeTHbIX npodeccuo- | BnageTb: HaBbikaMy NOATOTOBKN MCXOLHbIX KOM-

HanbHbIX 3agau. MOHEHTOB M obopydoBaHWs AN CUHTE3a U uc-
cnefoBaHMsa CBOWCTB MaTtepuaros.

MK- Cnoco6beH nposo- | K- Obnapaet 3HaHWAMM | YMeTb: OCYLWECTBNSATb aHanu3 3M1eMEHTHOro U

3. ante obpabotky u | 3.1. BO3MOXHOCTEN oc- | (pbasoBoro cocraBsa, CTPYKTYpbl U1 CBOWUCTB MaTe-
aHanuM3 pesynbTa- HOBHbIX METOLO0B | pMarnoB (B TOM YnCfe HAHOMaTepPManoB).

TOB MCCNeaoBaHus, aHanu3a BELLECTB,
MOMy4YeHHbIX  Oc- anemeHTHoro u da- | BnageTb: 3HaHUSIMM BO3MOXHOCTEN OCHOBHBbIX
HOBHbIMWM MeTofa- 30BOrO cocTaBa, | METOLAOB aHanm3a BeLLecTB, 91EMEHTHOrO 1 da-
MW aHanusa Be- CTPYKTYpbl U CBOWCTB | 30BOr0 cocTaBa, CTPYKTYpbl U CBOWNCTB MaTepua-
LLEeCTB, 3NIEMEHT- maTtepuanoB (B TOM | NOB (B TOM YncCrie HaHOMaTepuaros).
Horo u casoBoro yucne HaHomarepua-
CoCTaBa, CTPYKTY- nog).
pbl 1 cBoNCTB Ma- | MK-3.2 | CnocobeH  obpaba- | YMeTb: NpUMEHATb CTaHOapTHblE MPUNOXKEHUS,
Tepuanos  (BKMo- TbiBaTb M aHanM3Mpo- | CNpaBoYHble Martepuansl M 6asbl AaHHbIX A4S
Yasi HaHomartepwua- BaTb pe3ynbTaTtbl TWU- | UHTEpNpeTauum pe3ynbTaTtoB TUMOBbLIX METOA0B
nbl). MoBbIX METOAOB MC- | UCCNeAOBaHMsA COCTaBa, CTPYKTYpbl M CBOWCTB
crnegoBaHMA cocTaBa, | MaTtepmanos (B TOM Yncie HaHOMaTepuaros).
CTPYKTYpPbl U CBOWCTB
maTtepuanoe (B Tom | BrnageTb: HaBblkamMy CaMOCTOSAATENbHO 0OpaboT-
yucrne HaHomaTtepua- | KW U MHTepnpeTauuMn pe3ynbTaToB aHanmsa co-
nos). cTaBa, CTPYKTYpbl 1 CBOMCTB MaTepraros (B TOM
yncne HaHoMmartepuarnos).

MK-4 | CnocobeH nposo- | MK-4.1 | BoinonHsiet CTaH- | YMeTb: UCNofb3oBaTb CTaHOapPTHbIe TEXHOMOorm-
OUTb aHanu3 Cbl- OapTHble TEXHOMOrW- | Yeckue onepauuu aHanmsa Cbhipbs Y KOHEYHOM
pbsi M KOMIMOHEH- yeckue onepauuun gnsi | NpoayKuumn.

TOB, aTTecTauumio Xapaktepusauumn Cbl-
NPOV3BOAUMbIX pbsi, MPOMEXYTOoYHOM | BnageTb: HaBblkKaMn CaMOCTOATENbHOW paboTbl
mMaTepuanos no N KOHEYHOW NpPOAyK- | HA aHanNUTMYEeCKOM U TEXHONOrm4yeckom obopy-
CTPYKTYpE M CBOMR- uun NPOMN3BOACTBA | JOBAHMWM.
CTBaM. MaTepurasnos.

MK-4.2 | CoctaBnsieT npoTo- | YMETb: COCTaBNATb MPOTOKOMbI aTtTecTtaumm ma-

Kombl aTtTectaumMm ma-
Tepuanos u oT4yeTbl O
BbIMOSIHEHHON paboTe

TepuanoB M OTYeTbl O BbINOMHEHHOW paboTe B
COOTBETCTBUM C 3a4aHHON (POPMON.




B COOTBETCTBUMM C 3a- | BnageTb: meTogamyn matemaTtuyeckon obpaboT-
OaHHoun dopmoint. KN pe3ynbTaToB U3MEPEHUN, OLEHKN MOrpeLLHo-
CTN N3MEPEHUN.

MK-5 | CnocobeH BbIOK- | K-5.1 | BoibpaeT TexHu4ve- | YMeTb: CaMOCTOSTENbHO BbIOMpATh M MUCMOSb30-
paTb TexHu4eckue CKWe CpeacTBa M Me- | BaTb TEXHUYECKUE CPEACTBa U METOAbl UCTbITa-
cpegctea M MeTo- TOAbl UCMbITAHUNA. HWA MaTepuanos.

Obl UCMbITAHUN Ma-
TepvanoB gns pe- Bnagetb: HaBblkaMu MPUMEHEHUSI COBPEMEHHbIX
LUEHUST TEXHOmOorun- TEXHOSOMMN CUHTE3a U METOLOB WUCMbITAHUIA Ma-
YeckuMx 3agad, no- Tepuarnos.
CTaBleHHbIX  CNé- | MK-5.2 | MogroTasnvBaeT YMeTb: NpoBOAWUTbL NpeaBapuTenbHOE TeCTUPO-
unanncTom Gonee 00bEeKTbl  UCMbITAHWI | BaHWE aHanuTUdeckoro obopyaoBaHusl, OLEHM-
BbICOKOW KBanundu- M COOTBETCTBYIOLLEE | BaTb KOPPEKTHOCTb ero paboTbl, MPOBOAUTL Ka-
Kauuu. obopynoBaHue. NUBPOBKY 1 rpafyvpoBKY.
BnageTb: HaBblkaMy NOArOTOBKM UCXOAOHBLIX Ma-
TepuanoB n obopyaoBaHUs Ansi NPOLEeCCOB WC-
NbITaHUA.
MK-5.3 | OgpopmnsieT Heobxo- | YMeTb: 0dopMnsATb OTYET B COOTBETCTBUU C
OUMYI0  [OKYMeHTa- | TpeboBaHusiMK, NpeabsiBrsieMbiMU K odopmIie-
UM B COOTBETCTBMM | HUIO.
C VMerLWuMncs Tpe-
6oBaHMAMW. Bnapetb: HaBblkamMn 0bOpMAeHUs U NyGIMYHOro
npeacTaBreHns pesynbTaToB B BUAE Npe3eHTa-
uun, yCTHOro Aoknaga, TesucoB B Martepuanax
KOHbepeHLn, cTaTbi B HAYHYHOM XKypHarne.

13. O6beM nNpakTUKM B 3a4eTHbIX eAuHULax / aK. vac. (8 coomeemcmeauu ¢ y4ebHbIM naHoM) —
6/216.

Popma NPOMEXYTOHYHON aTTeCTaLMM - 3a4ET C OLEHKOWN.

14. TpypoeMKocTb NO BuAam y4ebHou paboTbl

TpyaoemMKocTb
Mo cemecTpam
Bua yuebHon paboThbl Bcero 8
Y. Y4, B
cdopme
nn
Bcero 4acos 216 216 108
B TOM ymucne:
JlekuMoHHbIe 3aHATUA (KOHTaKkTHasA paboTa)
MpakTuyeckue 3aHATUA (KOHTaKTHas 3 3
pabora)
CamocTtosiTensHas paborta 213 213
UToro: 216 216 108

15. CopepxxaHue npaktuku (unu HUP)

nn | Paspenel (arane) Buabl y4ebHon paboTbl
npakT1Ku

1. | NMogrotoBuTenbHbIN | OpraHuM3aumoHHoe cobpaHue. WHCTpykTax no TexHuke ©OesonacHoctu (TB).
(opraHusauvoHHbI) | MNocTaHoBKa pykoBoaMTeNneM NpakTWKKW Lernen 1 3agad no TeMaTuke paboTbl.

2. | OcHoBHoOM (3Kcne- OcBoeHve  MeToauk  paboTbl  Ha  TEXHOMOTMYECKOM W HayyHo-
pYMeHTanbHbIN)* uccnegoBaTenbckom obopyaoBaHuu. BeinonHeHue paboTbl No 3agaHHOW Te-

MaTuke.

3. | 3aknoumTenbHbIN O06paboTka nMTepaTypHbIX AaHHbIX N Pe3yrbTaToB NPOBEAEHHOW 3KCNEPUMEH-
(MHdOpMaLMOHHO- TanbHOWM paboTkl, cOCTaBneHne n ohopMrieHme oT4eTa.
aHanUTU4eCKni)




4. | lMNpepcraBnenue 3awmra oT4eTa no npakTuKe.
OTYETHON AOKYMEH-
Tauum

*Peanuayetcsi B oopMe NpakTU4eCcKom NOAroToBKK

16. MNepe4vyeHb y4yeOHOM nuUTepaTypbl, pecypcoB ceTu «UHTepHeT», HeOGXoAMMBLIX AnNs
NPOXOoXAEeHUA NpakTUKK (CrIUCOK numepamypbl o¢hopmrisiemcsi 8 coomeemcemeuu ¢ mpebogaHusIMuU
IOCT u ucrnionib3yemcs obuwiasi ckeo3Hasi Hymepauusi 0ris ecex sudo8 UCMOYHUKO8)

a) OCHOBHas nuTepaTtypa:

Ne n/n UcTouHunk

MatepunanoBeneHue [OnekTpoHHbIN pecypc] : YuebHoe nocobue / N. M. XKapckuin [u gp.] .— Ma-

: TepuanosegeHme. — MuHck : Bolwanwas wkona, 2015 .— 558 c.
Lnakos IN. C. MaTemaTtuyeckas obpaboTka pesynbTatoB uamepeHun : yuebHoe nocobue / M.C.
Lnakos, KO.J1. FOHakoB ; MuHucTepcTBo obpasoBaHusa u Hayku Poccuinckon depepauum ; Cu-
2 Oupckun PegepanbHbii yHUBepceuTeT .— KpacHosipck : Cubupckuin doegeparnbHbii yHUBEPCUTET,

2014 .—410c.
<URL:http://biblioclub.ru/index.php?page=book&id=435837>.

0) gononHMTeNbHasa nuTepaTtypa:

Ne n/n McTOoYHUK
MapykoBu4 E.N. OMUcCcHoHHbIN cnekTpanbHbii aHanus / E.V. MapykoBuy, A.I". Henokonunukmi.
3 — MwuHck : Benopycckas Hayka, 2013 .— 308 c.

— <URL:http://biblioclub.ru/index.php?page=book&id=230973>.

dunmmoHoBa H./. MeToabl nccneaoBaHUA MUKPOINEKTPOHHBIX U HAHO3NEKTPOHHBLIX MaTepua-
OB U CTPYKTYpP: CKaHWpyloLas 30H40Bas MUKpockonus : yyebHoe nocobue. | / H.N. dunumoHo-
Ba, b.b. Konbuos .— HoBocubupck : HITY, 2013 .— 134 c.
<URL:http://biblioclub.ru/index.php?page=book&id=228943>

Wanumosa K.B. ®u3auka nonynpoBogHWKoB [SnekTpoHHbI pecypc] / Wanuvosa K.B. — 4-e
5 nsg., ctep. — Cankr-leTtepbypr : JlaHb, 2010 .— 384 c.

— <URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1l_id=648>.

CoBpeMeHHble MeToAbl UCCMefoBaHMA BelwecTBa (peHTreHorpadudeckni aHanums @ Yyeb. no-
6 cobue / Coct. B.B. bykoBwuH; Nockomutetr PP no Bbicw. obpasosaHuio. BI'Y. Neonor. dak-T.
Kad. MmuHepanoruv n netponorum — BopoHex, 1997. — 60 c.

MukpoaHanus n pactpoBas anekTpoHHas mukpockonus / Moa pea. ®. Mopwuc, J1. Menn, P. Tuk-
7 cbe; Mep. ¢ ppaHuy. I'.0. Ctenbomakosoin; MNog pea. WN.B. Boposckoro . — M. : MeTtannyprus, 1985
.—408 c.

OpobbiweB A.N. OcHOBbI aTOMHOIO crekTpasnibHoro aHanmaa : Y4eb. nocobue / A. . [pobhiweB
— C.-lNeTepb. yH-T . — CI16. : U3g-Bo C.-MeTepb. yH-Ta, 1997 . — 198 c.

MaHoBa T.B., bnuHos B.U., KoBue4yak B.C. PeHTreHorpaduyecknini aHanns npenmyLlecTBeHHbIX
9 OPUMEHTUPOBOK (TekcTyp): OnucaHne nabopaTopHon paboTbl MO Kypcy "PeHTreHOCTPYKTYPHBIN
ananus" / T.B. NaHoBa, B.. BnuHos, B.C. KoBuB4ak — Omck: M3g-so OmITY, 2004. - 12 c.

B) MHGOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (0duumanbHble Pecypchbl UHTEPHET)*:
Ne n/n Pecypc
http://www.lib.vsu.ru —

Loz 3oHanbHaga Hay4Hasa 6ubnuoteka BIY.
5 http://chemistry.at.ua/publ/1-1-0-8
— O6wue NpuHUMNbI NONCKa HAay4YHOW MHpopMauuu.
3 3. http://www.chem.msu.su/rus/vmgu/00add/009/
- Xytopeukui B.M. Xumuyeckas nHpopmauus n obyvyeHne eé nomcky.
http://www.abc.chemistry.bsu.by/intro/
4 = .
— Pawrowa A.A. lNouck xumnyeckon nHpopmaumm B iHTepHeTe.
http://www.elibrary.ru
— HayyHasa anektpoHHast 6ubnumoTeka eLIBRARY.RU - kpynHenwwnii poccuickuin nHgopmaum-
5 OHHBIN nopTan B 00nacTy Hayku, TEXHONOrMKU, MeAUUUHBLI 1 0Opa3oBaHusi, cogepxallni pede-
paTtbl U NosfHble TekcTbl Bonee 12 MIH. Hay4HbIX cTaTen M nybnvkauui. Ha nnatdgopme goc-
TYNHbI 3NEeKTPOHHbIe Bepcun Gonee 1400 pOCCUMCKMX HayYHO-TEXHUYECKUX XYpPHANoB, B TOM
yncne 6onee 500 xypHanoB B OTKPbITOM AOCTYMeE.
http://www.en.edu.ru
6 — EcTecTBeHHOHay4YHbI 06pa3oBaTenbHbI NopTan - ABMsieTCs COCTaBHOM YacTbio heaeparb-

Horo nopTtana "Poccuiickoe ob6pasoBaHue". CoaepXuT pecypchbl U CCbIfNKW Ha pecypchbl No ecTe-
CTBEHHOHAaY4YHbIM AUCLMNIIMHAM



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=648
http://www.abc.chemistry.bsu.by/intro/
http://www.en.edu.ru/

http://www.materialscience.ru/lectures.htm

7 N
— ObGpa3oBaTenbHbI pecypc No MaTepuanoBegeHNnio

* BHavane ykasbiBaloTcs OBC, ¢ KoTopbiMM MMetoTcs doroBopa Yy BIY, 3aTtem OTKpbITbie 3MEKTPOHHO-
obpasoBaTesibHble pecypchl U T.4.

17. Obpa3oBaTenbHble TEXHONOrMn, NPUMEHsAieMble NMpu NPoBeAeHUN NPaKTUKM U MeTo-
AnyecKue yKasaHus Ansi o6y4aroLWwmxca No NpoxXoXaeHUI0 NPaKTUKN

MpakTnka npoBoanTCS B hOpMe KOHTAKTHOM M camMoCToATENbHON paboTthl. PekomeHaaunn oby-
YaroLwmumcs no PopMmMpPOBaHNIO U NPeACTaBNEHUI0 OTYETHON AOKYMEHTaUUKN: OTYeT AOSDKEH CO-
AepxaTb 06paboTaHHbIN N CUCTEMATU3MPOBAHHbBIM MaTepuan No TeMaTuke NPakTUKKU; onucaHve
MeTOJO0B CUHTEe3a u/unun aHanusa matepuanos, 3akniodeHne, BbIBOAbl U CMIMCOK NuTepaTypHbIX
WMCTOYHMKOB. Hay4HbI pyKOBOAUTENDb, 3a KOTOPbIM 3aKkpensieH obyyawwmncs (unm pykoBoau-
Tenb NPaKkTUKWU OT NpeanpuaTus) coctaenseT OT3blB C oueHkon. OKoHYaTerlbHas oueHKa Bbl-
CTaBrnsieTcs pykoBoAUTENEM NPAKTUKU OT Kadeapbl HA OCHOBaHMM NPOBEPKN OPOPMIIEHNSA OT-
yeTa U pesynbTaToB cobecefoBaHMs N0 MaTepuanam oTyeTa.

Mpn peanusauun y4ebHOM OUCUMNINMHBLI UCNONBb3YIOTCA 3NIEMEHTbI ANIEKTPOHHOrO 0ByyYeHns u
ANCTaHUMOHHbIE OobpasoBaTeribHble TEXHOMOMMKN, No3Bonswme obecnevmBatb onocpeaoBaH-
HOoe B3aMMOEeNCTBME (Ha pacCTOosHWKM) npenogaBaTenen n oby4yatomnXcs, BKKOYas WUHCTPY-
MEHTbI 3MEKTPOHHON MHGOPMaLMOHHO-06pa3oBaTenbHON cpenbl BIYY «OnekTpoHHbIN yHUBEP-
cutet BI'Y» (https://edu.vsu.ru) n/unm “MOOK BI'Y” (https://mooc.vsu.ru), npoBegeHne sebuHa-
poOB, BMAEOKOH(EepeHUMIN (B TOM Ymcrne ¢ npumeHeHmnem cepsucos Zoom, Discord un ap.), B3au-
MOJENCTBME B COLCETSX, NOCPEACTBOM 3fIEKTPOHHOWN NOYThI, MECCEHIKEPOB.

18. MaTepnanbHoO-TeEXHUYECKOE obecneyYyeHne NPaKTUKN:

TexHonornyeckas u nccnegosatenbckad 6asa y4ebHo-Hay4HbIX nabopatopuin kadenpbl, Tex-
Honapka BI'Y u LUKIMT HO BIry

Tpyb4yaTble OAHO30HHbIE U OBYX30HHbIE neuvn; MydenbHble neyn; YctaHoBka AnNs 30HHOW
nnaeku; JlasepHble annuncomeTpbl; CKaHUPYOLWNA TyHHENbHbLIM MWUKPOCKoN; PeHTreHoBCKui
AndpakToMeTp; YCcTaHoBKa Ans usamepeHust apdpekrta Xonna u MarHUTHON BOCMPUMMYUBOCTH;
ONEeKTPOHHbIE aHaNMTUYeCKNe BECHI.

JlTazepHasa ycTaHOBKa nNpegHa3HayYeHHas ansi CTUMYNMPOBaHUSA (PU3UKO-XMMUYECKUX Mpouec-
coB; OnTuyeckni cnekTpomeTp; PacTpoBbii 3NEKTPOHHbLIM MUKPOCKOM; PeHTreHoBCKMI andpak-
TOMeTp; YCcTaHoBKa AN OCaXAEeHUS HaHOPa3MePHbIX MOHOKPUCTaANNNYECKUX MAEHOK CIIOXHbIX
okcnaoB; CnekTpoMeTp yHMBEpPCAlbHbIN PEHTTEHOBCKUI; YCTaHOBKa (DOTOHHOIO OTXura; YcTa-
HOBKa MarHeTPOHHOIO HanbIfEHNS.

NK-cnektpomeTp; Oxe-aneKTPOHHbIN CnekTpoMeTp; PacTpoBLIM 3NEKTPOHHbIN MUKPOCKOM C
NPUCTaBKOW AN PeHTreHOCNeKTpanbHOro aHanuaa; HaHonHgeHTomeTp.

[MpocBeyvnBaoWNN SNEKTPOHHBIN MUKPOCKON.

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHNA TEKYLEN N NPOMEXYTOYHON aTTecTauum
obyyaroLwmxcs no npakTuke

Ne HanmeHoBaHue pas- Komne- NHgukaTop(bi)
n/n Aena AVCLUMNIUHDbI TeHuMs(1) OOCTUXEHUA OueHouYHbIE cpeacTBa
(mogyns) u KOMMNeTeHLMm
1 HONOTOBMTGHEHHM (op- MK-1 MK-1.1 YCTHbIN onpoc
raHN3aumMOHHbIN).
k-2 MK-2.1; NK-2.2
rK-3 MK-3.1; MK-3.2
OCHOBHOW (3KCTEepU- MK-4 b . MpakTnyeckme n nHpopmaLMoHHO-
2 MEHTaNbHbIN) nK-5 MK-4.1; MNMK-4.2 aHanuTu4eckne 3agaHusa rno Teme Bbiny-
' : MK-5.1; NK-5.2 CKHOW KBanudukaunoHHon paboThl
3 3aknioumTenbHbIn (MH- MK-1 MK-1.1; NMK-1.2 y .
dhopMaLMOHHO- MK-5 MK-5.3 CTHbIN ONPOC



https://edu.vsu.ru/
https://mooc.vsu.ru/

Ne HaunmeHoBaHue pa3s- Komne- Unaukatop(bl)
n/n Aena AuCUMNInHbI TeHuusA(M) OOCTUXeHuUs OueHouHble cpeacTBa
(moayns) KoMneTeHUuuun
aHanuTU4eCcKnn).
4 np?ﬂCTaBﬂeHMe oT4yeT- MK-5 MK-5.3 YCTHBIN 0npoc
HOW JOKyMEeHTaLuu

M poOMeXyTo4HaaA aTTecTauna

. OT4eT No npakTuke
dopmMa KOHTPONS — 3a4eT C OLIEHKOM P

20. TunoBble OLEeHO4YHbIEe CPeAcTBa U MeToAMYecKUe MaTepuanbl, onpeaensilowme npo-
Leaypbl OLleHUBaHUA

20.1 TeKyLuMin KOHTPOIb yCNEeBaeMoCTH
TeKyLwmMn KOHTPOSb YCNeBAaeMOCTU OCYLLIECTBSETCA Hay4YHbIM PYKOBOAMUTENEM, 3a KOTOPbIM 3aKpe-

nneH obyvaroWwnnca nnn pykosogutenem OT NpeanpusTus, KOTOpbid BedeT XXypHan nocewaemMocTn u
OTMETOK 3a BbINOMHEHHbIE 3a4aHusl.

KoHTponb ycneBaemMoCTu No NpakTUKe OCYLLECTBAETCS C NOMOLLBIO CreayHLMX OLEeHOYHbIX
CpencTs:

lMpoBepka 3HaHWI NO NpaBunam TEXHUKN 6e30MacHOCTU C 3aHECEHNEM pe3yNibTaToB NPOBEPKN B
XypHan nHcTpykTaxa no Th.

KOHTpOmMb BbINOMHEHUS NPaAKTUYECKUX 3aA4aHMIN NO OCBOEHMIO HaBbIKOB paboTbl HA TEXHOMOrnYe-
CKOM n/unu aHanuTnyeckoMm obopyaoBaHUN.

KoHTponb BbINnonHeHns ob6paboTku, cuctemaTnsauum n opopmMneHnst otyeta no TemaTmke npak-
Tukn. CobecegoBaHne Nno matepmanam oTyeTa no npakTuke.

Tpe6OBaHI/IFI K BbIMONHEHMIO 3adaHNNA.

3agaHus 4ns camocTosiTENbHOM paboTbl MOryT BKMOYAaTb COCTaBIIEHME paclUMpPeHHOro ob3opa
nuTepaTtypbl No TemMe AUNNIOMHOM paboTbl, CAMOCTOSITENBHOIO Noadopa U OCBOEHNSI METOAMK CUHTE3a U
nccnenoBaHns n3yv4aemblx MaTepuarnos.

20.2 NMpomexyToyHasa aTrectauusi

OueHka 3HaHMK, YMEHUA N HaBLIKOB, XapakTepuayloLwmx atansl dOpMUPOBaHMUS KOMNETEHLUN,
npy NPOXOXAEHUM MPaKTUKN NPOBOAUTCHA B XO4e MPOMEXYTOYHOM aTtTectaumun. [NpomexyToyHas aTTte-
cTaums NpoBOAMTCS B COOTBETCTBMM C [MONoOXeHMemM O NMPOMEXYTOYHOM atTecTaumm obyyatolmxcsa no
nporpammMam BbiCLLIErO 06pa3oBaHuS.

MpomexxyToyHas aTTecTauus No AUCUMUNINHE OCYLLECTBNSETCS C NMOMOLLBIO CReayoLnX oLe-
HOYHbIX cpeacTs: OTYET MO NPaKTUKE, KOTOPbIA UMEET CTPYKTYPY, CXOXYHO C AUMITOMHON paboToM.

CTpykTypa oTyeTa:

1. BBegeHue. Llenun n 3agaum npakTuku

2. O630p nuTepatypbl N0 TeMaTtuke paboTbl.
3. MeToauka akcnepumMeHTa.

4. PesynbTaTtbl U ux ob6CcyxaeHue.

5. BeiBOAbL.

5. Cnucok umMtupyemon nutepaTypbl

O6bém oTtyeTa 12 - 15 cTpaHuy bopmarta A4, BKoYas UnnCcTpaumm.

OnucaHne TeXHONOrMm NPOBEAEHMS:

OTYeT C OT3bIBOM W OLEHKOW HAy4YHOro PYyKOBOAMTENS, 3@ KOTOPbIM 3aKpenneH oby4aroLumincs
UNn pyKoBOOUTENS OT NpeanpusTus, caaeTcs npenogaBaTtento, OTBETCTBEHHOMY 3a NPOBeAeHue npak-
TUKN OT Kacbeapbl, KOTOPLIA BbICTABMNSET UTOTOBYIO OLIEHKY MO pe3yribTaTtaM KOHTPONs 0opMIieHus
OT4eTa U KOHTPONS 3HAHWIN MO TEME MPAKTUKU.

TpeboBaHUs K BbINOMHEHWUIO 3a4aHWUIA, LUKambl U KpUTEPUM OLIEHNBAHUS



YpoBeHb

Kputepun oueHMBaHNs koMneTeHLNi cchopmumpo- Llkana oueHok
BaHHOCTU
KOMMEeTeHLNN
O6yyaowmnca B NONHOM Mepe BbINOMHWM NporpamMmMy NpPakTukM B cO- | [MOBbILLEHHbIV OTnnyHo
OTBETCTBMM C yTBEpXAEHHbIM rpadukom. OT4YeTHble MaTtepuansl OT- YPOBEHb

paxarT ageKkBaTHoe (bOpMyJ'IVIpOBaHVIe uenn n 3agady nccrnegosaHus,
Bbl6paHHbIl7I mMeTog obecneunn peleHne nocTtaBlieHHbIX B Xo4€e Mnpak-

TUKM 3agav
O6yyaowmncsa BeiNonHU nnaH paboTbl NpakTUKM B COOTBETCTBMM C | BbasoBbin ypo- Xopouo
yTBEpPXAEeHHbIM rpadukom. OTUeTHble MaTepuanbl OTpaXkalT, afdek- BEHb

BaTHOEe (hopMynupoBaHue Lienn 1n 3agay nccrnegoBaHusd, Beloop Heob-
XOAMMOro MeToAa Ansi pelleHnst NOCTaBIeHHbIX B X04e MpakTUKKU 3a-

aau.
O6y4yarowmnca 4aCcTMYHO BbINONHUN NNnaH paboTbl NpakTUKM (He me- MoporoBkin YposneTtsopu-
Hee 50%). B npeacTaBneHHbIX OTYETHBIX MaTepuanax BbISIBIIEHO He- YPOBEHb TEnbHO

COOTBETCTBME BblOpPaHHOro MeToda uenu 1M 3agadam UCCrefoBaHus.
Mpy NPOXOXAEHWUN NPaKTUKM He ObiNn BbINOMHEHbI BCE NOCTaBMEHHbIe
nepea NpakTUKAHTOM 3adauyu, OTYETHble MaTepuanbl UMeT psaa He-
Ao4yeToB Mo o6bemy, HeOOXOOMMbIM dneMeHTaM W KavecTBy npea-
CTaBNEHHOro mMarepvana.

O6yyarowuincs He BbINOMAHUA NnaH paboTbl npakTukn. OTyeT odopm- - HeynosneTtsopu-
neH c rpybbiM HapyleHnem TpebosaHun. OTCyTCTBYIOT HEOBXOaAMMblEe TenbHO
ANeMeHTbl: HeT OT3blBa C OLEHKOW HayyHOro pykosogutens, 3a
KOTOPbIM  3aKkpenneH oOOyyalwWwuics unu  pykoBoguTens  oT
npeanpusaTUs, He cPOPMynNMpPOBaHbl Lenb U 3agavm paboTbl, HET Bbl-
BOAOB, HET CMMCKa MCMOMb30BaHHON NuTepaTypbl U T.4.

20.3 ®oHA OLEeHO4YHbIX cpeacTB CPOPMUPOBAHHOCTU KOMMNETEHUUU CTYAEHTOB, peKo-
MeHAyeMbIW ANs NpoBeAeHUA AUMarHOCTUYECKUX paboTt

MNK-1

3agaHuA ¢ pa3BepHYTbIM OTBETOM

1. CocTtaBbTe anroputm nogbopa nHgopmaunmn Ona CoCTaBreHUs KpaTKkoro aHanmTndeckoro 063o-
pa (o 10 cTpaHuu), NOCBAWEHHOIO MeTo4amM CUHTe3a HaHOpPa3MepPHbIX MOPOLLKOB (heppUToOB CO
CTPYKTypon WwnuHenu. B otBeTe HeobxoaMMo ykasaThb:

1) ucnonb3yemble NCTOYHMKK AN noucka nHopmMaumm

2) KONNYEeCTBO UCTOYHUKOB M XPOHOSTOrMYECKyHo rnyomnHy noncka

3) nocnepoBaTeNbHOCTb HEOOXOANMbBIX AENCTBUN

2. CocTtaBbTe anroputm nogdopa nHgopmaumm ans cocTaBneHns KpaTkoro aHannTn4eckoro o63o-
pa (go 10 cTpaHuy), NOCBALEHHOIO METO4AaM CUHTE3a HAaHOPa3MepHbIX MOPOLLKOB BaHagaToB, 06-
nagaroLLmx NoMUHECLEHTHBIMI CBOMCTBaMu. B oTBeTe Heobxoanmo ykasaThb:

1) ncnonb3yemble NCTOYHUKN AN NOMCcKa MHopmaunm

2) KONMYECTBO MCTOYHUKOB U XPOHOMOIMYECKYH0 rnyBuHy nomncka

3) nocnepoBaTenbHOCTb HEOOXOANMbBIX AENCTBUN

3. CocTtaBbTe anroputm nogbopa nHdopmauumn Ana CoCTaBeHNsa KpaTkoro aHanmTnyeckoro 063o-
pa (o 10 cTpaHuu), NOCBAWEHHOIO METO4aM CUHTE3a HAaHOPAa3MEpPHbIX ra304yBCTBUTESTbHbIX TOH-
KMX NIIEHOK HA OCHOBE OKCMAO0B MeTannoB. B oTBeTe HeobxoanMMO ykasaTb:

1) ncnonb3yemble NCTOYHUKN AN NOMCcKa MHopmaunm

2) KOMYECTBO MCTOYHMKOB M XPOHOSOMMYECKy0 rnyOunHy noncka

3) nocnegoBaTenbHOCTb HEOOXOANMBIX ENCTBUIA

4. CoctaBbTe anroputm nogdopa nHhopmaumm ans coctaBneHns KpaTkoro aHanmTn4eckoro o63o-
pa (go 10 cTpaHuy), NOCBALLEHHOrO METOAaM Co3aaHnss MembpaH ans rnyboKom O4UCTKN BOAOPO-
Aa. B otBeTe HeobxoauMo ykasaTb:

1) ucnonb3yemble UCTOYHMKM AN noucka MHdopMaumm

2) KONMYECTBO UCTOYHMKOB N XPOHOMOIMYECKYo rybuHy nomcka

3) nocnepoBaTenbHOCTb HEOOXOANMbBIX AENCTBUN



5. CoctaBbTe anroputm nogbopa nHopmauumn Ans COCTaBEHUS KpaTKOro aHanmMTmy4eckoro o63o-
pa (go 10 cTpaHuy), NOCBALLEHHOIO METO4AM CUHTE3a HAaHOPa3MepHbIX OBMOCOBMECTUMbIX HAHOMO-
POLLKOB Ha OCHOBe hbocchbaTta Kanbums u rmgpokcnanatmita. B otBeTe Heob6xo0aMMo ykasaThb:

1) ncnonb3yemble NCTOYHMKM ANA noncka nHopmMaumm

2) KONMYECTBO UCTOYHMKOB N XPOHOMOrMYECKyo rybuHy nomcka

3) nocnepoBaTenNbHOCTb HEOOXOANMbBIX AENCTBUN

6. CoctaBbTe anroputm nogbopa nHdopmauumn Ang CoCTaBeHNA KpaTKoro aHanmTnyeckoro 063o-
pa (go 10 cTpaHuu), NOCBAWEHHOIO MeETO4aM CUHTE3a HaHOPa3MepPHbIX NMOPOLLKOB dheppuTa uUT-
Tpus. B otBeTe HeobX04MMO yKasaTb:

1) ncnonb3yemble NCTOYHMKM ANA noncka nHopmMaumm

2) KOMYECTBO MCTOYHMKOB M XPOHOSOMMYECKYH0 rNyOuMHy noncka

3) nocnegoBaTenbHOCTb HEOOXOANMBIX ENCTBUN

7. CocTtaBbTe anropMtm nogbopa nHdopmauumn Ans COCTaBEHUS KpaTKOro aHanmTmydeckoro o63o-
pa (o 10 cTpaHuL), NOCBALWEHHOIO MeTo4aM CUHTE3a HAaHOMOPOLLKOB C MEPOBCKUTHOM CTPYKTYPOW.
B oTBeTe HeobGxoaANMMO ykasaTb:

1) ncnonb3yemble NCTOYHMKM AN Noucka MHopmMaumm

2) KONMYECTBO MCTOYHMKOB N XPOHOMOMMYECKY0 rnybuHy nomcka

3) nocnepoBaTenNbHOCTb HEOOXOANMbBIX AENCTBUN

8. CocTtaBbTe anroputm nogbopa nHdopmauumn Ansg CoCTaBrEHNA KpaTKoro aHanmMTnyeckoro 063o-
pa (o 10 cTpaHuL), NOCBALWEHHOIO MeTo4aM CUHTE3a HaHOPa3MepPHbIX NSIEHOK HA OCHOBE MOosy-
nposogHukoB AlBv. B otBeTe Heob6xoaumMo ykasaTb:

1) ncnonb3yemble NCTOYHMKM ANSA noucka MHopmMaumm

2) KONIMYECTBO MCTOYHUKOB U XPOHOSOTMYECKYHO rNyOuHy nomncka

3) nocnegoBaTenbHOCTb HEOOXOANMbBIX ENCTBUI

9. CocTtaBbTe anroputm nogbopa nHdopmauum aAnsa CoCTaBNeHNsa KpaTkoro aHanuTn4eckoro 063o-
pa (o 10 cTpaHuu), NOCBAWEHHOIO METO4AM CUHTE3a HAHOPA3MEpPHbIX NIIEHOK HA OCHOBE OKCUAO0B
nepexoaHbix MeTannoB. B oTBeTe He0O6X0ANMO yKasaThb:

1) ncnonb3yemble UCTOYHMKM AN noucka MHdopmMaumm

2) KONMYECTBO MCTOYHMKOB N XPOHOMOMMYECKYH rnyBbuHy nomcka

3) nocrnepoBaTenbHOCTb HEOOXOANMbBIX AENCTBUN

10. CocTtaBbTe anroputMm nogdopa nHdopmaunmn ans CoCTaBreHns KpaTkoro aHanmTny4eckoro 06-
3opa (8o 10 cTpaHuy), NOCBALLEHHOrO MeTo4amM CUHTE3a NOPUCTbLIX HAHOMaTepuanos. B oTBeTe
HeobxoauMO ykasaTb:

1) ucnonb3yemble NCTOYHMKK AN noncka MHopmMaumm

2) KONMYECTBO MCTOYHMKOB N XPOHOMOMMYECKY0 rybuHy nomcka

3) nocnepoBaTeNbHOCTb HEOOXOANMbBIX AENCTBUN

11. CoctaBbTe anroputm nogdopa nHdpopmaumm ans cocTaBnNeHUs KpaTkoro aHannmTnyeckoro ob-
3opa (go 10 cTpaHuL,), NOCBALLEHHOrO 30Mb-reflb MeTOAY CMHTE3a MarHUTHLIX HAaHOMaTtepuanos. B
oTBETE HEe0bXO0AMMO yKasaTb:

1) ncnonb3yemble UCTOYHUKM ANSA Norcka MHdopMauum

2) KONMYECTBO MCTOYHUKOB U XPOHOMOIMYECKYH0 rnyBuHy nomncka

3) nocnepoBaTenbHOCTb HEOOXOANMbBIX AENCTBUN

12. CocTaBbTe anroputMm nogbopa nHpopmMaLmm Ans COCTaBNEHUs KpaTKoro aHanmtTuyeckoro ob-
3opa (go 10 cTpaHuy,), NOCBALLEHHOIO (hn3n4ecknm MeTogam OCaXKaAeHNA HaHOPa3MEPHbIX MIEHOK
MeTannoB Ha NOAMNOXKW. B oTBeTe HEOBX0AMMO yKasaThb:

1) ucnonb3yemble NCTOYHUKN AN MOMCKa MHdbopMaLun

2) KONMYECTBO MCTOYHMKOB M XPOHOSOMMYECKy0 rnyoOurHy noncka

3) nocnegoBaTenbHOCTb HEOOXOANMBIX ENCTBUIA

13. MNMpeanoxuTte anroputm nogbopa nHdopMaunmn Anst COCTaBMEHMS KPATKOro aHanmMTU4Yeckoro
o6oCcHOBaHWS NPUMEHEHNA MeToa (KoMMnsiekca MeTogoB) MccnefoBaHns TOMWUHBI U MOpdonorum
NOBEPXHOCTM HAHOPA3MeEPHbIX NIEHOK. B oTBeTe HEOOXO4MMO yKa3aTb:

1) nepeveHb OCHOBHbIX CBEAEHM O METOAE UCCea0oBaHUS

2) ncnonb3yemble UCTOYHMKK AN noucka MHdopmMaumnm

3) KONNMYEeCTBO UCTOYHUKOB

4) nocnepoBaTenbHOCTL Bawmnx aencraum



14. MNMpeanoxuTte anroputM nogbopa nHdopMaunmn onst COCTaBMEHMS KPAaTKOro aHanmTuyeckoro oo-
30pa MeTo4a uamMepeHnsa Bo4OpoaoNpoHMLLaeMoCTn MeMbpaH. B oTBeTe He06X0AMMO yKasaThb:

1) nepeveHb OCHOBHbIX CBEAEHU O MeToAe NccrnegoBaHUs

2) ucnonb3yemble UCTOYHUKM ANA nonucka nHopmMaumnm

3) KONNMYEeCTBO UCTOYHUKOB

4) nocnegoBaTenbHOCTbL Bawnx gencreun

15. MNMpeanoxuTte anroputm nogbopa nHdopMaunmn Ansi COCTaBMEHMS KPATKOro aHanmMTU4Yeckoro
0060CHOBaHMSA NPUMEHEHUA MeToa (KOMMeKkca MeToA0B) UCCeaOBAHNSA 3IEMEHTHOIO U XMMMYe-
CKOro CoCTaBa HaHopa3MepHbIX YacTuy, deppuTtoB. B oTBeTe HEO6X0AMMO yKasaTb:

1) nepeveHb OCHOBHbIX CBEAEHU O MeTOAe NccrnegoBaHUs

2) ucnonb3yemble UCTOYHMKM AN noncka nHdopmMaumm

3) KONMMYeCTBO UCTOYHUKOB

4) nocnegoBaTtenbHOCTbL Bawnx gencreun

nK 2
ﬂepequb 3afaHMKN ONSA OLeHKU C(*)OpMI/IpOBaHHOCTVI KOMnNeTeHUUu:

TecToBble 3agaHus
Boibepute oguH NnpaBunbHLIN OTBET U3 NPEANOXEHHbIX

1. OcHOBHBIE MEXaHU3MBI ITaCTUUECKON AedopMannu?

A) CxonbxeHre, TBOMHHKOBAHHE;

B) Ckonbxenue, TBOMHUKOBaHUE, COPOCOOOPA30BAHHME;

B) Cxonbxenue, IBOMHHUKOBAHUE, IEPEIIOI3AHIE;

I') CxonwxeHune, TBOMHUKOBaHUE, cCOPOCOOOpa3OBaHUE, TIEPEIONI3aHNE;
) Penakcanust, 00pa3oBaHne CTYNIEHEK U IEPETHOOB;

E) Bce otBetsl HE BepHbI.

2. O6H_[ee YHCJIIO BO3BMOXHBIX CUCTEM CKOJIBXXCHUS, KOTOPOC MOKCT IPUHUMATL Y4aCTUC B CKOJIBXKCHHUU B FHK

KpUCTa/Iax?

A) 12; b) 48;

B) 36; I 4;

) 16; E) 3aBucur ot cooTHoIeHus c/a.

3. Brons kakux HanpaBieHUU UAET ckoybkeHue auciokauuid B OLK kpucramnax?

A) (111); b) <110>;
B) [112]; I <111>;
) (112); E) Bce otBetst HE BepHsI.

4. Yem oOBsICHAETCS pa3iinuue MEXIy KPUBBIMH G—€ MPH Ae(popMalvy pacTsHKEHUEM CIIy4aiiHO OPHEHTHPOBaHHO-
ro Kpucramuia?

A) I1oBOpOTOM TIIIOCKOCTH CKOJBKEHUS AUCIOKAINNA B YJOOHOE I CKOJIBKEHHSI MTOJIOKEHUE;

B) Tewm, uto peructpanus HanpsHKEHUH TEYEHUS HE TYUIINK CIIOc00 M3MEPEHNUS HApSHKEHUH B TIpoIiecce CKOIb-
KEHUS,

B) Paznuarem B OpHEHTHPOBKE IJIOCKOCTEW M HANPABICHUH CKOJIBKEHHS M0 OTHOIIEHHUIO K BHEIIHEH Harpys3Ke;
I') JIuneiinoii 3aBUCHMOCTBIO TEH30pa HANIPSHKEHUH OT JieopMarium;

) TeM, uTo npUBeIeHHOE HANIPSHKEHUE CABHUTA YBEIMUUBACTCS C POCTOM Je(QOpMaIiH;

E) Bce otBetst BEPHBI.

5. UeM ompenensieTcs Mpeaes TeEKy4eCTH MOHOKpUCTaia?
A) Ero opuenranueii u pakropom limuna;

b) ®axrTopom lImuaa;

B) Tunom KpucTamIn4ecKoi peneTK;

I') HarmpaBnenuem npuiaokeHHOH Harpy3KH;

M) CrerneHbio npeaBapuTEeIbHOMN aehopMaIii;

E) Bcemu BhlienepeyrcieHHBIMU (haKTopaMu

6. B duem 3akirrouaercs SIBICHHC TCOMCTPUUICCKOI0 pa3y1'[p0‘{H€HI/IH?



A) B yBenuueHuu uuciia IUCIIOKaluii B HAIIPABIEHUH Harpy3KH;

B) B moBopoTe MmI0CKOCTH CKOJIBKEHUS JUCIOKALUI B yIOOHOE [ CKOJIBKEHHSI TOJI0KEHUE;
B) B u3MeHeHnr reoMeTpun KpUcTasa ¢ pocToM Aedopmanuu;

I') B yBesnmueHun puBEACHHOIO HANIPSDKEHMS CABUTA C POCTOM JedopManuy;

1) B yMeHbIIIeHNH TPUBEICHHOTO HATPSDKEHUSI CABHUTA ¢ POCTOM AedopMaliuy;

E) Bce otetst HE BepHbI.

7. Ob11ee 9MCI0 BOZMOXKHBIX CHCTEM CKOJIBKEHHSI, KOTOPOE MOKET IPHHUMATH ydacTHe B cKoibkeHnd B OLK
KpUCTa/LIax?

A) 12; b) 48;
B) 36; ) 4;
) 16; E) 3aBuCHT OT COOTHOIIIEHHS C/a.

8. Hanbomnee mmorHoynakoBaHHBIMH TUTOCKOCTsIMU B OLIK kprcTammax sBistoTcs?
A) (111); B) {110};

B) {100}; r) {111};

D) (112); E) Bce otBetst HE BepHsI.

9. O0mIee YnCIIo BO3MOKHBIX CHCTEM CKOJIBKEHHSI, KOTOpPOE MOKET IPUHUMATh y4acThe B CKolbkeHuu B ['TIY
KpucTaiax?

A) 12; b) 48;
B) 36; ) 4;
) 16; E) 3aBucur ot cooTHOLICHUS C/a.

10. Ilpu xakux ycIoBUsX AeopMamus CKONBKEHHEM B KPUCTAIIIE TPOUCXOAUTH HE MOXKET?
A) dakrop LlIMuaa paBeH HyIIO;

B) ock pactshkeHuns napasuienbHa MI0CKOCTH CKOJIBKEHUS;

B) ock pacTskeHnst HOpMalibHa K IMIIOCKOCTH CKOJIBXKEHUS;

I') HanpaBnsromMiA KOCHHYC MEXKAY OCAMHU PA3IMYHBIX CUCTEM CKOJIBKEHHS paBeH HYIIIO;
J1) kacarenbHbIe HANIPSDKEHHS paBHBI HYJIIO;

E) Bce orBetsl BEPHBI.

MNK-3
I'Iepe'-IeHb 3afaHnNN ONSA OLEeHKM C(*)OpMI/IpOBaHHOCTVI KOMnNeTeHUNnu:

3apaHus ¢ pa3BepHYTbIM OTBETOM

1. B yem 3akno4aeTcs CyLWHOCTb ABYX OCHOBHbIX NOAXOA0OB K CUHTE3Y HOBbIX MaTtepuanos?

OAOuH N3 HUX — KOMBUHATOPHBIN, 3aKnovaLWMINCa B MeXaHUYeCKOM nepebope BonbLIoro Yncna
BO3MOXHbIX MO XMMWYECKOMY COCTaBY U MUKPOCTPYKTYpe MaTepuanoB. Takon MeToa B HacTosiLee
BPEMS B CBSA3W C pa3BUTUEM MOLLHOCTU, SKCMPECCHOCTN N CTENEHU aBTOMaTU3NPOBAHHOCTU XUMU-
4YeCKOro CMHTe3a HOBbIX BELLECTB Hallen CBOe OTpaXXeHUe B BO3HUKHOBEHUN Tak Ha3blBaeMoMu
«KOMBUHATOPHON XMMUK». KOMBUHATOPHLIN Noaxod MOXET ObITb UCMONb30BaH And Mmoanduumnpo-
BaHMWS Y)Xe HaNAEeHHbIX BELECTB U MaTepunanos C LeNblo HanpaBneHHoW oNnTuMmn3auumn yHKLno-
HanbHbIX CBONCTB. BTOpOW Nogxoa — 3To OTKPbITUE MaTepmarnoB TEOPETUYECKU METOLAMMU YNCTIEH-
HOro MoAeNUPoBaHus. ATOT NOAXOA CyLLECTBEHHO OrpaHNYeH Ka4ecTBOM U AeTanu3auuen Teope-
TUYECKNX 3HAHWI, YTO BbIpaXaeTCH Kak B YMPOLLEHHOCTN UCNONb3yeMbIX MaTeMaTUYECKUX MoLenen
N paccyeTHbIX anropuTMOB, TaK U B HE4OCTAaTOYHON MOLLHOCTU UCNOSb3YEMbIX BblYUCIIUTENbHbIX
cucteM.Ha npaktuke o6bIYHO MCNOSb3yeTCca KOMBMHaUMS 3TUX MEeTOO0B.

2. B yeM cyTb npuHUMNia CTPYKTYPHOro An3anHa npu CMHTE3€e HOBbIX MaTtepuasnos?

Co3sgaHune HOBbIX KpUCTanNIMYecknx CTPYKTYP Ha OCHOBE UCMOSb30BaHUS KPUCTarNSTIOXMMMUYECKNX
0COBEHHOCTEN ANIEMEHTOB NMYyTEM COYETaHUS PasfNUYHbIX CTaHAAPTHBIX CTPYKTYPHbIX B10KOB

3. B yeM cyTb npuHLMnIa CTPYKTYPHOro pa3ynopsiaoveHnsa H HEMOCTOSIHCTBA cocTaBa Npu CMHTE3e
HOBbIX MaTepuanos?

CyuiecTBOBaHME paBHOBECHbIX 1 HEPAaBHOBECHbIX AedeKkToB, a Takke obnacten roMoreHHOCTH No
KaTMOHaM 1M aHMOHaM BO Bcex pasax, COCTaBMASALWMX MaTepumarnbl



4. B 4yem cyTb NpuMHLMNA HEPABHOLLEHHOCTN OOBEMHbIX 1 MOBEPXHOCTHBIX CBONCTB MPU CUHTE3E HO-
BbIX MaTepuanoB?

CyliecTBoBaHMe Ansi MaTeprarnoB 3aBUCUMOCTUN «COCTaB — CTPYKTypa — AMCNEPCHOCTb — CBOK-
CTBO»

5. B 4eM CcyTb NpuHLMNIa NepuoanyHoOCTM NP CMHTE3E HOBLIX MaTepmnanos?

3akOHOMepPHOEe U3MEHEHNE CBONCTB MaTepmnarnosB B COOTBETCTBMEM C NEPUOLNYHOCTBLIO CBONCTB
COCTaBNAKOLMNX NX ANEMEHTOB

6. B 4eM CyTb NpuHLMNa XMMMUYECKOro, TEPMOANHAMMNYECKOTO 1 CTPYKTYPHOro nogobus npu CUHTe-
3€ HOBbIX MaTepunasnoB?

lMpeackasaHne CBOMCTB HEM3BECTHbLIX MaTepMarnoB «Mno aHanorm» ¢ X U3BECTHbIMWU NpeacTaBuTe-
NAMM UNN «3KCTPanonsiLMen CBOMCTBY B PSiAY aHaNoOrMYHbiX MaTepranos.

nK 4
nepequb 3afjaHMN ONSA OLeHKM Cd)OpMI/IpOBaHHOCTVI KOMnNeTeHUNUu:

TecTOoBbIE BONPOCHI

1. Kakoe cBONCTBO MaTepHaja Ha3bIBalOT BEIHOCIUBOCTHIO?

a) CiocOOHOCTh COTIPOTHUBJIATHCS PA3BUTHIO MMOCTEIICHHOTO pa3pyllieHus, o0ecrnedrnBas paboToCIIOCOOHOCTh AeTallei B TeUe-
HHE 33/IaHHOTO BPEMEHH.

0) CocoOHOCTh MPOTHBOCTOSATh YCTAJIOCTH.

B) CiocoOHOCTh paboTaTh B MOBPEKIACHHOM COCTOSHHH MOCIIC 00pa30BaHUsl TPEIIHHEIL.

r) CIoCOOHOCTH MPOTUBOCTOATH XPYIIKOMY Pa3pyILICHHUIO.

2. KakoBa KOHEYHas [1eJIb [IEMEHTAIIUU CTalH?

a) Co3iaHue MENKO3ePHHUCTON CTPYKTYPBI CEP/IIICBUHBI.

6) IloBblieHHE COEPIKAHUS YTIIEPO/ia B CTAIIH.

B) [lonyvueHre B M3JICMK TBEP/IOrO MOBEPXHOCTHOIO CJIOS PH COXPAHCHUH BS3KOH CEpPIIIEBUHBL.

r) YBenuueHne IIacTHYHOCTU TIOBEPXHOCTHOTO CIIOS.

3. Kakue MaTepuanbl Ha3bIBAIOT )KapPOCTOMKUMHU?

a) Merasuibl, ciocOOHBIE COMPOTUBIISATHCS YACTO YEPEAYIOIIUMCS HATPEBY M OXJIKACHHIO.

6) Marepualibl, CIOCOOHBIE COMPOTHBIATHCS KOPPO3MOHHOMY BO3/IEHCTBHIO Ta3a IPH BBICOKHX TEMIIEPaTypax.

B) Metaiibl, criocoOHBIE COXPAHITh CTPYKTYPY MapTEHCHUTA IPU BBICOKHUX TeMIepaTypax.

r) Metansl, cnocoOHbIe ATUTEITHFHOE BPEMS COIPOTUBIATHCS Ae(HOPMUPOBAHUIO U PA3pYIICHHUIO IPH MOBBIIIEHHBIX TEMIIEpa-

Typax.

MNK-5
MepeyeHb 3agaHuUn AnNA oueHKU choOpMUPOBAHHOCTM KOMMNETEHLUMN:
TecTOoBbIE BONPOCHI

1. Kakov meTog OnarHoCTUKM MaTepuarnos fyylle BCero NOAXoAnT AN onpegeneHns ha3oBoro cocraBa mare-
pvanos?

a) NpocBeyYnBatoLLas anekTpoHHas MUKpOCKonusl, 6) peHTreHoBckas AMdPAKTOMETPUS, B) OXE-3NEKTPOHHAS Cnek-
Tpockonusi

2. Kakon n3 meTodoB anemMeHTHOro aHanusa 6onee npegnodtTuTeneH Ans onpegeneHns crnegoBbiX KOHLEHTpaunun
3NemMeHToB?

a) PEHTreHOBCKUIA MUKpOaHanua, 6) oxxe-anekTpoHHasi CNEKTPOCKONMUS, B) PEHTIeHMITHOPECLIEHTHBI aHanma

3. Kakon meTtop aHanv3a no3BonseT HanpsMyo Habnogats AedeKTbl KPUCTannMyeckon CTPYKTYpbl Matepuanos?
a) onTmyeckasi MMKpockonusi, ©) NpocBeYNBaOLLAA SNEKTPOHHAs MUKPOCKOMKWS, B) pacTpoBas 3IEKTPOHHAsS MUKPO-
ckonusi

4. Kakon n3 nepeyncrneHHbIX METOAOB AMAarHOCTMKN MaTtepuanosB NOAXOANT AN uccnegoBaHms mopdonorum no-
BEPXHOCTN?

a) peHTreHoBckas Audpakuus, 6) oxe-aneKTPoHHasA CNEeKTPOCKONUS, B) pacTpoBas aNeKTPOHHAs MUKPOCKONKUS

5. Uro Takoe pexpucTayum3anusi? DTo IpyIia BISHUH, TPOUCXOMAIINX P Harpese 1eGOopMUPOBAHHOTO METAJLIA  OXBAThI-
BAIOIIUX ...

a) mporiecchl 00pa3oBaHus Cy03epeH ¢ MAIOYTJIOBBIMH IPaHUIIAMH, BOSHUKAIOIIUMHY MPU CKOJIBKEHUH U TIEPETIOI3aHUH [TV C-
JIOKaIIHil.

6) BC€ MBMCHCHHMA KPUCTATIIMYCCKOTO CTPOCHUA U CBA3AHHBIX C HUM CBOJCTB.

B) TIPONECCHI 3aPOXKACHHUA U POCTAa HOBBIX 3€PCH C MCHBIITNM KOJHYCCTBOM I[erCKTOB CTPOCHUA.

T') I3MEHEHHS TOHKOW CTPYKTYPHI (TJIaBHBIM 00pa3oM YMEHbBIIICHHE KOJIMYECTBA TOUCUHBIX JTe(PEKTOB).




Kputepum n wkanbl oueHMBaHuA 3agaHnn ®0OC:
[na oueHnBaHMSA BbINOMHEHNSA 3a4aHMIA UCNoNb3yeTca 6annbHas LWwkana:
1) 3akpbITble 3aaaHug (TeCTOBbIE, CPeaHUN YPOBEHb CIOXHOCTU):

. 1 6ann — yka3aH BepHbIN OTBET;

o 0 6annoB — ykasaH HEBEPHbIA OTBET (MOMHOCTBLIO UITM YAaCTUYHO HEBEPHbIN).
2) OTKpbITblE 3a4aHUSA (TECTOBbIE, NOBbLIWEHHbIA YPOBEHb CITOXHOCTU):

o 2 6banna — ykasaH BepHbI/ OTBET,;

J 0 6annoB — yka3aH HeBepHbI OTBET (MOMHOCTbLIO UMW YAaCTUYHO HEBEPHbIN).

3) oTKpbITbIE 3agaHUa (MUHU-KEWCBI, cpeaHUA YPOBEHb CIIOXHOCTU):

o 5 6annoB — 3agaHune BbINOSTHEHO BEPHO (MONyYeH NpaBuibHbIN OTBET, 060OCHOBaH (ap-

rYMEHTUPOBAH) X04 BbINOMHEHNS (NpK HEOBXOANMOCTN));

) 2 Ganna — BbINOMHEHME 3afaHus COAEPXUT He3HauMTenbHble OWWNOKN, HO NpUBEOEH
NpaBuWIbHbIN XO4, PACCY>XAEHWUW, U NOMyYeH BEPHbIA OTBET, HO OTCYTCTBYEeT 060CHOBa-
HWe xoda ero BbIMOSHEHUS (eCcnn OHO BbiNo HEOBXOANMBIM), UNK 3aaHNE BbINOSTHEHO He
MONHOCTbIO, HO NOJSTyYEHbl MPOMEXYTOUHbIE (YaCTUYHbIE) pe3ynbTaThl, OTpaXarLwue npa-
BUNbHOCTb XO4a BbINOMHEHUS 3agaHusl, Unu, B Criydyae ecnv 3agaHue COCTOUT U3 He-

CKONbKUX Nog3agaHnin, BepHO BbINofTHEHO 50% Taknx nogsagaHum;

o 0 6annoB — 3agaHMe He BbIMNOMIHEHO WNW BbINOSIHEHO HEBEPHO (I'IOJ'Iy‘-IeH HenpaBub-

HbI OTBET, XOA4 BbIMNOSIHEHNSA OLUMBOYEH UM COAEPXKNT rpyOble OLMOKN).

3apaHusa pasgena 20.3 pekoMeHAYIOTCA K UCNOMIb30BaHUIO NPU NpoBeAeHUN AUarHocTu-
YeCKMX paboT C uenbi OLEHKN OCTaTOYHbIX pe3yfibTaTOB OCBOEHUA AaHHOW AUCLMNIIN-

Hbl (3HaHWW, YMEHUN, HAaBbIKOB).



