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1. IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsI MO AUCUHUIINHE «MeToabl
HCCJIeI0BAaHUA TBEPABIX Te» (MOAYIb « DU3UKO-XUMHUYECKHE METO/bI
HCCJIeI0BAHUS MATEPHAJIOBY), COOTHECEHHBIX € IIAHNPYEMbIMU pPe3yJIbTaTaMu
OCBOeHHUs 00pa3oBarTe/ibHOI Mporpammbl o HanpaBaeHuio 04.03.01 «Xumusm»

B pesynbsrate ocBoenus OIIOII mo nanpasnenuto nmoarotoBku 04.03.01 «Xumus»
0Oy4aroIuiics JOMHKEH OBNA/IETh CICAYIONIMMHU pe3yIbTaTaMi 00y4eHUs IO TUCLUTUIUHE
«MeTtoapl WCCIEMOBAaHUS TBEPABIX Te» (MOIyb «DHU3UKO-XUMHUYECKUE METObI
HCCJICIOBAHMS MATEPUATIOBY )»:

Koou pe3yiabTarbl ocBoeHust OOII | IlepeyeHb MIaHUPYyeMBbIX pe3yJbTaTOB 00y4YeHMsI
Komnemenuunl - Cogepaycanue KomnemeHyui MO0 TUCHHILIHHE
I1K-3 BIIaJICHUE cUCTeMOH | 3HaTh: OCHOBHBIE 3aKOHbI (U3HKH, XUMHU H
dbyHIaMEHTAIBHBIX MaTEeMaTHKH.
XUMHUYECKHUX MOHITUN YMeTh: THPUMEHSTh METOAbl MaTeMaTH4eCKOTrO

aHajinda W MOIACIHMPOBAHUA A HCCICAOBAHUSA
CTPYKTYpPBI U CBOMCTB TBEPAbIX MATCpUAIIOB H
BCIICCTB.

Bnanets: MECTOAaMH TCOPECTUICCKOI'O u
OKCIICPUMCHTAJIBHOTO  HCCICAOBaHHA B obractu
HCCJIICAOBAHUA CTPYKTYpPBI H CBOMCTB TBEPAbIX

BCIICCTB.
I1CK-5.6 BJIaJACHUC COBpPCMCHHBIMHA 3HaTh: COBpPCMCHHBIC MCETOAbI HCCIICAO0BaHUA
METOJaMH HUCCIICO0BAaHMUA | TBEPABIX TECJI
TBCPABIX TCJI YMers: HCIIOJIBb30BaTh COBpPCMCHHBIC METOJbI

HCCIICOOBaHUA [JIA H3Yy4YCHUA (1)I/IBI/IKO-XI/IMI/I‘-ICCKI/IX
CBOICTB TBCPAOro TEJIa

BJ'IaI[CTBI COBpPEMCHHBIMHU MCETOJaMH HCCICIOBAHHA
TBCPABIX TCJI

2. MecTto moayJs nucuuiuiuabl B ctpykrype OITOII 6akanaBpuara

HucuumnHa «MeToabpl HCCIIENOBaHUS TBEPAbIX Tem» (Moayiab «DU3UKO-
XUMUYECKUE METOAbl UCCIETOBAHUSI MaTepHUaIOB») OTHOCUTCS K BapUATUBHOW 4YacTH
osoka b.1.

Monyib «DPU3UKO-XUMHUYECKUE METObI HUCCIICA0BAHUA MaTEepUAJIOB)
JTUCHUTUTMHBL «MeTobl UCCIAEOBAaHUS TBEPABIX TE» Oa3upyeTcss Ha TEOPETUUECKUX
3HAHUSAX, [PAKTUYECKUX YMEHHUSX, HABbIKAX W KOMIIETEHLMSX, IOJYYEHHBIX
o0y4yaeMbIMU TIPU TPOXOXKIACHUU Y4eOHOH, MPOW3BOACTBEHHBIX MPAKTUK M HU3YUYCHUH
JCHUTLINH:

- «Maremarnka: MareMatuyeckui aHanu3, 1eopus  BEPOATHOCTEH U
MareMaTtuueckas cratuctukay, «MHdopmarukay, «KommbioTepHOE MOAECIUPOBAHUEY,
«Du3udecKrue MEeTO/Ibl UCCIECTOBAHUIN;

- «Heopranuueckass Xxumus», « AHAIUTHYECKAsS XUMUS», «OpraHudeckasl XuMHs»,
«Dusnueckas XuMUL», «XUMHUYECKas TEXHOJOTHs», «YTpaBieHUE TBEpa0ha3HbBIMU
peaKuUsAMM», «XUMHS TBEPAOTO TEIA.

Moayne  «DHU3MKO-XMMHYECKHE  METOABl  MCCIENOBAaHUS  MaTEPUATIOB»
TUCUUIUIMHBL «METOJbl MCCIENOBAaHUSI TBEPIbIX TEN» HEPA3PBIBHO CBSI3aHA C BBHILIE
NEPEYUCIEHHBIMU TUCLUIUIMHAMU, Ja€T BO3MOXHOCTh PACIIMPEHUs 3HAHUMN, YMEHUN U
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HaBBIKOB, OMNPEAEISAEMBIX COAECPKAaHUEM IUCIUIUIMH, TMO3BOJSET CTYACHTY IOJYYUTh
yIiyOJICHHBIC 3HAHWS, HaBBIKM W KOMIICTCHIIMU IS YCHENIHON mpodeccuoHanbHON
JNEATEILHOCTH.

3HaHUs, YMEHHS, HABBIKM M KOMIIETEHIIUM, TOJYYCHHBIE OOYYaIOIIMMUCS TIPH
W3y4YCHUH JUCHUIUIMHBI HAXOOAT NPUMEHEHHE B  HAYyYHO-HCCIEIO0BATEIBCKOMN
JESTETPHOCTH TIPU TOJATOTOBKE BBITYCKHONW KBATM(PUKAIIMOHHOW paboThl OakamaBpa
HarpaBiaeHHOCTH (TTpodwist) « XUMHUS TBEPJOTO TeJla U MAaTEPUATIOBEICHUE .

Hucuumimnna «Mertoasl UCCIeAOBaHUA TBEPABIX Tem» (MOaynb «DU3UKO-
XUMUYECKUE METOJbl MCCIIE0OBaHUSI MAaTepHUAJIOB») M3ydaeTcs Ha 4 Kypce B CEIbMOM
CEeMeCTpeE.

3. O0beM MOaYJISl JMCUMILIMHBI B 324€THBIX eIHHUIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJleMH4€eCKHX YaCOB, BbIIEJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4ar0IuXxcs ¢
npenojaasaresemM (M0 BUIAM 3aHATHIT) U HA CAMOCTOATEILHYI0 padoTy
o0yyarImxcs

OO6miast TPyAOEMKOCTh JIUCHUIUIMHA «MeEToAbl HCCIEeAOBaHUS TBEPABIX TE»
cocraBisieT 4 3adetHbix equHuiel (3E), 144 akanemuueckux vaca. Monaynb «Du3nKo-
XUMHAYECKUE  METOJbl  HCCIEIOBAHHUS  MaT€pUalioB»  JUCHMUIUIMHBL  «MeToibl
MCCJICIOBAHMS TBEPBIX TEI» COCTAaBIsIeT 2 3aueTHbIe equuullbl (3E), 72 akanemMuueckux
yaca.

3.1. O0bEéM TUCHUILTUHBI 110 BUAAM YUeOHBIX 3aHsATHIi (B Yacax)

O0BbéM TMCHUIIIHHBI Bcero yacos
oyHast (opma o0ydeHus

OO6m1ast TpyA0€MKOCTh MOYJISI TUCITUTUTHHBI 72
KonraktHas pabGora oOyuarommuxcst ¢ mpenojaBareneM (10 BUAAM 36
y4eOHBIX 3aHATHUI) 10 MOJYJIIO AUCIUILINHBI (BCETO)
AyIUTOpHBIE 3aHATHUS (BCETO) 54
B TOM YHCIIE:
Jlexuun 18
JlaGopaTopHbie pabOTHI 36
Bneaynuropnas padota (Bcero): 19
B TOM 4YHCIe, UWHAMBHUIyanbHas pabota oOyyaromuxcs ¢ 19
Iperno/iaBaTeseM:
KypcoBast paboTa 15
['pynmnoBble W WHIWBHIyaJdbHBIE KOHCYJIBTAllMHM, B TOM 4HCJIE B 4
pexume 0ff-line mo cetn Internet, konnokBuym
CamocTosTenpHas padoTta 18
B TOM YHUCIIE:
TBopueckas pabota (pedepar) 8
W (unm) npyrue BUJIbI CaMOCTOSITENbHON pabOThI 10
Bun mpoMexyTouHO# arTecTanuu 00y4Jaronerocs: -
9K3aMEH MO0 AUCLUUIUIMHE B IIEJIOM, [0 MOJYIIO (MTOTOBBIH TECT,
YCTHBIN 0IIpoc, 3ammra KypCOBO1 paboThI -
BBICTYIIJICHUETKOMIIBIOTEPHAs MPE3EHTALUs 110 BEIOPAaHHOMY METOAY
YCCIICJIOBAHHS TBEP/IBIX TE)




4. Conepmaﬂne MOIYJIA «PU3UKO-XNMHYECKHE METOJAbI HCCJICAOBAHUA
MaTEpHAJI0B») JTUCHNIIJINHBI «MeTOI[I)I HCCJICA0OBAHUSA TBEPABIX TEJD»,

CTPYKTYPHPOBAHHOC€ 110 TEMaM (pa3ne.ﬂaM) C YKa3aHMEM OTBEACHHOI'O HA HUX

ROJINYECTBA aKAACMHUICCKHUX YaCOB 1 BU10B y‘leﬁﬂbIX 3aHATHH

4.1. Paznenbl MOAYJISI AMCUMILIMHBI M TPYA0EMKOCTD 110 BUAAM Y4eOHBIX 3aHATHI
(B akaieMH4YeCKHX Yacax) AJIs1 O4YHOH (pOpMBbI 00yYeHUs

Oo6mas Tpy10€éMKOCTh
(vacax)

Buabl yueOHbIX 3aHATHH,
BKJIIOYAS
CaMOCTOSITEJILHYI0 PadoTy
00y4yaroIuXxcs U

DopMbI TEKYLIET0

No Pasznen TPYAOEMKOCTb
w/n Jucnmummnb: (B yacax) KOHTPOJIsl yCIIeBaeMOCTH
AyAUTOPHBIC CaMoCTOsA
yqeﬁm,le 3aHATUA TeJdbHasA
BCero JIEKIUH CeMHHAapBbI, paﬁOTa
NpaKTHYeCKHe 00y4aio
3aHATHA HIUXCH

1 Knaccudpukanus u|l2 1 1 VYcTHbil orpoc
NPUMEHEHUE  METOJIOB U (cobecenoBanue). Tecr.
CPeACTB JMArHOCTHKH  JUIS Temartudeckast TUCKycCHs
UCCIIEIOBaHMsI, KOHTPOJIL U (MarepuanbHo-
aTTeCTAIlNy MaTepPHajIoB TEXHUYECKOEe 00eCTIeueHHe

HaY4YHO-HCCIIEZIOBATEIb-
CKHUX IIPOCKTOB,
IpOrpaMMHOE
o0ecrnieueHue CPEICTB
JMarHOCTUKU MaTepuajoB
B KemI['VY).

2 Kpucramnoontuuecknii 9 1 6 2 Joxian (pedepar),
aHaJm3. DneKkTpoHHas YCTHBIN ompoc
MUKPOCKOTIHS. (cobecenoBanue), OOIMYCK

Y 3aIuTa J/p.

3  |CnekTpajnbHble metoabl| 13 4 6 3 Tecr.

WCCIIEIOBAHUST MATEPHAIIOB «Kpyrubii CTOI»
(criekTpanmbHBIE  METOMBI
aHam3a B XUMHUH
TBEPAOTO Tena).
Komnoksuym.

Joxian (pedepar),.
Jlomyck u 3amuTa Ji/p.

4 |Metoabl omnpenenenus| 10 2 6 2 TECT, aHAJIN3 KOHKPETHBIX
XUMHAYECKOTO cocTaBa CUTyarun (macc-
MaTepHaloB. CIEKTPOMETpPHUS KaK METO]

aHayM3a XUMHUYECKOTO
COCTaBa), JOITYCK u
3aImmTa Ji/p.

5 Metoapl u3ydenusi crpoenus | 10 2 6 2 Tect. Pedepar. Ananus
TBEPABIX TEJ KOHKPETHBIX CUTyaui

(TexHuka u METOIbI
WCCIIETIOBaHUS




n/n

Paznen
JAucunnjanHbl

OO0mast Tpya10€éMKOCTh
(vacax)

Buabl yueOHbIX 3aHATHH,
BKJIIOYAs
CaMOCTOSITEJIbHYIO Pa0OTy
00y4yaroIuxcs U
TPYA0EMKOCTH
(B yacax)

ay/JIUTOpPHbIE
yueOHbIe 3aHATHS

CaMoCTOA
TeJIbHadA

BCEro

padora
o0yuaro
HUXCS

JICKIMH CeMHHAapBkbI,
NpaKkTH4ecKue

3aHATHSA

@DopMbI TEKYLIETO
KOHTPOJIfl YCIIeBA€MOCTH

HAHOPa3MEPHBIX
marepuasioB) Jlomyck u
3amuTa Ji/p.

Metoanl
MTOBEPXHOCTH.

HCCIICAOBaAHUA

K/p, aHallu3 KOHKPETHBIX
cuTyaruii  (BO3MOXKHOCTH
COBPEMEHHBIX  METO/IOB
UCCIIEJIOBAHUS

MOBEPXHOCTU MaTEpPUAJIOB)

MI/IKpOCKOHI/I‘IeCKI/IC METOAbI
MCCIICJOBAHMSL. Meros
U CCJIEIOBAHMUS neeKTHOH
CTPYKTYPBI MaTepHAaJIOB.
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Hoxnan (pedepar), Tecr.
Ananus KOHKPETHBIX
cuTyaruii  (uccienoBaHue
Mopdoiorun
MIOBEPXHOCTHU
HU3KOPa3MEPHBIX YACTHII).
Jlomyck u 3amuTa Ji/p.

Mertonbl TEPMUAYECKOTO
aHaJIn3a MaTepUAJIOB.

Tect, Hoxnan (pedepar),,
TeMaTH4ecKass JAUCKYCCUS
o BOTIPOCaM
UCTIONIb30BaHUSI  METO/IOB
TEPMHUYECKOTO  aHaln3a
MaTepuajoB

MeTtonn1 HUCCICO0BAHUS
ANEKTPUUYECKUX U MArHUTHBIX
CBOICTB MaT€pHUAJIOB.

10

K/p, aHalnu3 KOHKPETHBIX
cUTyaluid (MarHUTOCTPUK-
LU TBEPJBIX TE).

Jlonyck u 3amura Ji/p.

HrpoBoe mNpoU3BOJACTBEHHOE
IIPOCKTUPOBAHUE

3acenanue HAay4YHO-
TEXHUYECKOIO COBETA,
3alUTa KypCOBBIX pPabOT
M0 BBIOPAHHOMY METOY
ucciaenoBanus. M TOroswlid
TECT.

4.2 Conep:xaHue MOAYJIsl AMCUUIIIMHBL, CTPYKTYPHMPOBAHHOE 10 pa3jaesiaM (TeMam)

Ne

HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:xanue

Kaaccupukanus u
NpuMeHeHUue MeTO10B 1
CPeACTB IMATHOCTUKHM LISt
HCCJIeI0BAHMS, KOHTPOJISI U
aTTecTallMi MAaTEePHAJIOB




HaumeHoBaHue pa3jaesa

Ne Conep:xkanue
JAMCIUILTHHBI
Colepotcanue 1eKYUOHHO20 Kypca

1.1. | Knaccudukanus u [Iporpammuoe  o0ecriedyeHHe  CpPEICTB  JHMATHOCTHKH
NPUMEHEHHE METOJIOB U MarepuanioB. Metponorus (U3NKO-XMMHUYECKOTO aHAIH3A.
CPEACTB AMATHOCTHKH JUIS Knaccudukanus norpemnocreii. Cratucruyeckas oopadboTka
UCCIIEIOBAHHS, KOHTPOJISI U pe3ynbratoB  u3MepeHuil. [IpencraBienue  pe3yibpTaTOB
aTTeCTallud MaTepHAaJIOB. U3MEPEHUN  CpelICTBAMHM  BBIYUCIUTENBHOW TEXHUKH U

IPUKJIaJHBIX IPOrPAMMHBIX KOMIIJIEKCOB
2 Kpucranioonruveckuid

aHaJIn3. 3.]'[eKTp0HHaﬂ

MHMKPOCKONHUSA
Cooepotcanue 1eKYUOHHO20 Kypca
2.1. Kpucramnoontuueckuii I[I5M. POM. PCMA. CTM. OOBbeKTHl HUCCIEIOBAHUA H UX
aHaJIN3. DJIEKTPOHHAS noArotoBka. Amnmaparypa. OCHOBHBIE 3Talbl aHAIU3a.
MUKPOCKOTIHS WuTepnperanus audpakrorpaMm. AJbTepHATUBHBIE CIIOCOOBI
CO3/1aHUSI U300paKEHUSI.
Jlabopamopmvie pabomol
2.2. | JlabopartopHas pabora Nel. JlaboparopHass pabora Nel. JIWCIIEpCHMOHHBIN  aHAIH3
JlucniepcuoHHBIN aHATTN3 MUKPOKPHCTAJUIOB HEOPTaHUYECKUX COJIel (CpeaHuil pasmep,
MUKPOKPHCTAJIOB KOX(PUIMEHT BapHaIMy 110 pa3Mepam H T.1).
HEOPraHMYECKUX COJIe
3 CnekTpajbHble METOAbI
HCCIeI0BAHNS TBEPAbIX TeJl
Cooeporcanue 1eKYUOHHO20 Kypca
3.1. | Knaccudukanus OCHOBBI  CIIEKTPOCKONMYECKUX  METOJOB  HCCIEAOBAHUS
CIEKTPOCKOINYECKUX TBepablx Tenl. Cnekrtpodoromerpus. OCHOBHBIE — THIIBI
MeTOo10B. MeTo1blI B3aMMOJICIICTBUSL  BEIIECTBA C U3IYyYEHUEM: OMHCCHS,
MOJIEKYJIIPHOM ONTUYECKOMN norjomieHue, paccesuue. AD u AA ananu3. KonebarenbpHast
cnektpockonuu. AD u AA cnekrpockonus: K- u KP- cnekrpockonus.
ananu3. KonebartenbHas
CHEKTPOCKONUs
3.2. Pannocnexkrpockonus. Panunocnekrpockonua. Meroget AMP, AKP, OIIP. Snepuas
SnepHast cieKTpOCKOIUsI. CHEKTPOCKOMNUs: MeccOay’poBCKas, peHTTeHOBCKas, o-, B-, y-
JIroMHHEeCHEHIIUS. CIEKTPOCKOIUS. JIroMMHecIeHIIUs TBEP/BIX TeJl.
[IpuMeHeHne CIIeKTpabHBIX Onyopecuenuust u  (ocopecuennus.  CrnekTpajbHbIe
METO/I0B aHaJIM3a JUIs METOZIOB aHaiM3a s HCCIEAOBAaHUS HAaHOMAaTepHAaJOB!
MCCJIEIOBAHMUS oOmiast XxapakTepuCTUKa, TpaHUIa IPUMEHEHHUSI, annaparypa
HAHOMAaTepPHAaJIOB
Jlabopamopuwvie pabomul
3.3. | JlaGopatopHas pabota Ne2. @DOTONIOMUHECLIEHIIMS ~ TBEPABIX  Tel  (CTaHOApTHBIN
DOTOTOMHUHECTICHITUS moMuHOGOp, a3us cepedpa).
TBEPABIX TET
4 MeToabl onpenesieHust

XHMHYECKOTr0 COCTaBa
MaTepHuajioB

Cooepatcanue 1eKYuoOHHO20 Kypca

4.1.

DneMeHTHRINA aHainu3. Macc-
CIIEKTPOMETPHUS

XUMUYECKUN AJIEMEHTHBIN aHanu3. CylnHOCTh 3JIEMEHTHOIO

aHaus3a. JloxanbHbIN PEHTI€HOCTIEKTPAJIbHBIN u
PEHTIeHO(IFOOPECIICHTHBIH ~ METOABl  aHanu3a.  Macc-
cuexktpoMeTpusi. OCHOBBI Macc-CHEKTPAJbHOTO — aHaJIM3a,

METOABl ONpEACIICHUs] W perucTpanud (C TPUMEHECHUEM
cpeacte OBM). TlpunuunuanbHas cxemMa W THUIBI Macc-
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HaumeHoBaHue pa3jaesa

Ne Conep:xkanue
TUCTUTLIMHBI
CHEKTPOMETPOB.
Jlabopamopuvie pabomol
4.2. | JlaboparopHas pabota Ne3 Jlaboparopuast padora Ne3 Ompenenenue MopQdoJIOTHH U
Omnpenenenre MOp(OIOTHUN U | XUMHUYECKOTO ~ COCTaBa  HAHOPAa3MEPHBIX  MaTepHalioB
XUMHYECKOT'O COCTaBa PEHTIeHO(ITYOPECHEHTHBIM METOIOM
5 Metoabl n3yuenust
CTPOEeHUs TBEPABIX Tell
Cooepoicanue 1eKyuoHH020 Kypca
5.1 OCHOBBI CTPYKTYpHOTO Hudpakiuss  peHTreHoBckMX — aydeid.  Mnentudukamus
aHaJM3a TBEpAbIX TeJd. MeTon | BELIECTB MO PEHTreHOrpaMMaM, PEHTTeHO(a30BBIA aHAJM3.
MaJIOYTJIOBOTO PACCESTHUS OCHOBBI CTPYKTYpHOT'O aHaIHM3a TBEPABIX TEN, CYIIHOCTh W
peHTreHoBckux nydeit (MYP) | mpuniunsel  paGoThl  YCTaHOBOK Ui PEHTreHo(]a30BOro
aHasinza marepuanoB. OcHoBsl MYP. Pacuer pacnpenenenus
Mo  pa3MepaM  METOJOM  MAaJIOYIJIOBOTO  pacCesiHUs
PEHTI€HOBCKUX Jy4yei. M3ydeHue HU3KOpa3sMEPHBIX YACTHIL
METaJJIOB ~ METOJOM  MaJlOyIJIOBOTO  PEHTTEHOBCKOTO
paccesHus
Jlabopamopuvie pabomol
5.3. | JIabopartopHas pabora Ne4. Pacuer pacnipenenenus no pasmepam METOJI0M MaJIOYTIOBOTO
Pacuer pacnpenenenus mo paccestHus PEHTTEHOBCKUX Ty4ei. Wzyuenue
pa3mMepam METOJI0OM HU3KOPAa3MEPHBIX YaCTHIl METAJUIOB METOJOM MaJIOyIJIIOBOTO
MAaJIOyTJIIOBOTO paccesHus PEHTTEHOBCKOTO pacCesHUSI.
PEHTIE€HOBCKHX JIy4el
6. MeToanl HcCJIeA0BAHNSA

IMOBCPXHOCTH

Cooepoicanue 1eKYUoOHHO020 Kypca

6.1. | Metozs! ucciae10BaHUs ®du3nuecKkue OCHOBBI COBPEMEHHBIX METOJ/I0OB HCCIEI0BaHUS
IIOBEPXHOCTH IIOBEPXHOCTHU (yHKIIMOHAIbHBIX, B TOM 4YHCIIE
HaHOPA3MEPHBIX MaTepHaoB. Osxe-3r1eKTpoHHas
cnekrpockonusa, P®OC, obpatHoe  pe3sepdopaoBckoe
paccesHue.  V3mepeHuss ~— yOeNbHOW — TOBEPXHOCTH U
MOPUCTOCTH. BO3MOXHOCTH fiepuBaTorpadum.
7. Mukpockonuieckue

METOIbI HCCJIeOBAHUS.
MeToabl McCaeT0BAHUSA
negeKTHOM CTPYKTYPbI
TBEPABIX TeJl

Cooeporcanue 1eKkyuoHHo20 Kypca

7.1. | OCHOBBI COBpEMEHHBIX Metonsl u3yueHuss nedeKTOB B KpPHUCTAUIAX — METOJ
METO/IOB MCCIICIOBAHHS M30MpaTeILHOTO TPABIICHUS H JCKOPUPOBAaHUSA. MeETOIbI
nedeKTHOM CTPYKTYPBI ANEKTPOHHOW MHKPOCKONUU: TPAHCMHUCCHUOHHBIE, MPSMOTO
TBEPJBIX TEI. pasperreHus, KOHTpACTa, pETUTHK. [TpumeHeHHE
MuUKpOCKOMUYECKHE METOJBI | a0COPOIIMOHHBIX METOJIOB IS HMCCIENOBAaHUS MOBEPXHOCTU
WCCIICIOBAHMSI MaTEepPHAIIOB.

Jlabopamopuwie pabomol

1.2 JlaGopaTtopnast pabota No5. HccnenoBanue IUCIOKAIMOHHOW CTPYKTYPHI TBEPABIX Tl
HccnenoBanmue (MeTon TOPOWIKOBBIX (uryp, MeToq U30UPaTeNTbHOTO
JIMICITIOKAIIMOHHOM CTPYKTYPBI | TPABJICHUS).

TBEPABIX TET
8 MeToabl TEPMHUYECKOTO




Ne

HaumeHoBaHue pa3jaesa
JUCIHUILINHDI

Conep:xkanue

AHAJIN3a MaTepHuaJI0B

Cooepatcanue 1eKYuOHHO20 Kypca

8.1. | MeToasl TEpMUYECKOTO OCHOBBI COBPEMECHHBIX METOJIOB TEPMHYECKOIO aHaIM3a
aHaJM3a MaTepuajoB MaTepuajoB, BO3MOXXHOCTH  €ro  aBTOMAaTH3allud U
ucnonp3oBanuss OBM  mpu  00paboTke  MOITY4EHHBIX
pesyabratoB. TI'A, JTA, JCK. Meroasl 3amnucu,
pacipoBKM W OLEGHKH TepMmorpamm. IIpumeHeHue
TEPMUYECKOTO  aHalu3a JUIsl  ONpEISICHUS  CBOWMCTB
MaTEpHaJIoB
9 MeToabl HCCIeI0BAHUSA

IJIEKTPUYECKHX H
MATHUTHBIX CBOMCTB
MaTepHuaJIoB

Cooepoicanue 1eKyuoHH020 Kypca

9.1. | Metozp! uccaen0BaHUs Onexkrpodusnueckue Meronbl uccienoBanus. Mccienoanue
JIIEKTPUYECKUX CBOIHCTB ANEKTPUIECKUX CBOMCTB (YHKIIHOHATBHBIX u
MarepuasioB. MeTo b HU3KOpa3MEPHBIX MaTepuaioB. Teopust 1 TEXHUKA H3MEPEHUSI
UCCJIEJOBAaHHUS MarHUTHBIX MarHUTHBIX Y TaJIbBaHOMAarHUTHBIX 3¢ exToB. MccnenoBanue
CBOMCTB MaTE€pHaJIOB MarHUTOCTPUKIIUH.

Jlabopamopuvie pabomol

9.2. | JlaGopatopHas paboTa Ne6. HccnenoBanue 3IEKTPUYECKUX CBOMCTB  (DYHKIIMOHAIBHBIX
HccnenoBanue MaTepUaioB. DIEKTPOIPOBOJHOCTH  MOJYHPOBOIHUKOBBIX
INIEKTPUUECKHX CBOMCTB MaTepUAJIOB U HU3KOPAa3MEPHBIX YaCTHIl METAJIIOB.
MaTepuaioB

5. [lepeueHb yueOHO-METOAMYECKOTO O0ecTIeYeHHS IJIsl CAMOCTOSITEILHOM padoThI
o0yyaromuxcs mo MoayJaK «PU3NKo-XUMHYECKHEe MeTOAbI HCCIEA0BAHUS
MAaTepHaIoB» TUCHUILINHBI «MeTobl UCCJIeIOBAHUS TBEPABIX TeJ»

1. Dnekrpodm3nyeckue MeETOABI HCCIACAOBAHHMS HAHOPA3MEPHBIX  CTPYKTYP:
ydueOHO-MeToanueckoe nmocooue / KeMepoBckuii rocy1apCTBEHHbIM YHUBEPCUTET; COCT.
E.I'. I'azenayp, P.II. Konmsikos. - Kemeposo, 2008. - 24 c.

2. PentreHoyopecreHTHBI aHAW3 KAYECTBEHHOTO M KOJHMYECTBEHHOTO
colepkaHusi TpuMeceld B (YHKIIMOHAIBHBIX MaTepHaliax. Y4eOHO-METOIMYECKOe
nocobue / KemepoBckuii rocynapctBennblii yausepcuret; coct. JI.B. Ky3pmuna, E.T.
["azenayp, B.W. Kpamenunun. - Kemepono, 2012. - 28 c.

3. Metonbl wuccnenoBaHus MOPGOJOTHH TOBEPXHOCTH KPUCTALIOB. y4eOHO-
MeTonudeckoe mocodoue / KemepoBckuil rocynapCTBEeHHBbIH yHUBepcUTeT; cocT. JI.B.
Kyspmuna, E.I'. I'azenayp, A.A. Bnagumupos, B.U. Kpamenunusn. - Kemepono, 2012. -
32c.

4.  DIeKTponpOBOJHOCTh MOJYNPOBOAHUKOB MAaTE€pPUATIOB. y4eOHO-METOJINYECKOE
nocoobue / KemI'Y; cocr. E.I'. T'azenayp, JI.B. Ky3pmuna, B.I'. I'putuuna, JI.M.
XauatpsH. - Kemeporo, 2011. - 22 c.

5.  ®OTONIOMHUHECIEHIIUSI TBEPABIX BEIIECTB. y4eOHO-METOJIUUYeckoe mocodue /
KemI'V; coctr. E.I'. T'azenayp, JI.B. Ky3pmuna, B.I'. I'putunna, JIL.M. XauaTpsiH. -
Kemeporo, 2011. - 32 c.




6. PeHTreHocTpykTypHbI  aHamu3: y4e0. MeToA. Tocodue 1Mo  Kypcy
"Kpuctamnoxumust / Kemeposckuii roc. yH-T, cocT. B.M. Ilyraues, B.I'. JlomoHos. -
Kemepogo, 2008. - 51 c.

/. PeakuuoHHas crnocoOHOCTh M JedeKTHas CTPYKTypa KpHUCTAUIOB a3HJIOB
TSDKEJBIX METAIJIOB: yueOHO-MeToan4deckoe mocooue / KeMepoBckuil rocyaapcTBEHHBIN
ynuepcuteT; cocT. JI.B. Ky3pmuna, E.I'. I'azenayp, B.M. Kpamennnun, JI.K. baiikuna -
Kewmeposo, 2009. —

8. 3axapos, F0.A. OcCoOEHHOCTH DJJICKTPONPOBOAHOCTH HaHodacTuil. / FO.A.
3axapos, O.P. Mopeiinc, FO.}O. Cunopun, B.I'. HomonoB // Bectnuk KemI'V. -
Kemeposo: KemI'V, 2006. - C. 58-64.

9. Cuoopun, IO.IO. DnexTpodr3udecKre METOAbI UCCIICIOBAHMS B XUMUH TBEPAOTO
tena. / FO.}O. Cunopun. - Kemepoo: Kemeposckoe uznarensctso, 1989. - 104 c.

10. Hesocmpyes, B.A. TeopeTrndyeckue OCHOBBI CIEKTPAJIBbHBIX METOJIOB B XUMUH:
yuae0. mocooue / B.A. HeBoctpyes, 2006. - 70 c.

11. CoBpemeHHBIE CIEKTpaJIbHbIE METOJbl aHallM3a MaTepuaioB: Yueb. mocodue /
B.A. Ananses, C.M. bannos, A.C. bammakos, 2000. - 80 c.

12. UnTepHeT-0ubIM0TEKA U MOJIH30BATEIBCKHUE CEPBUCHI JIJIsl TTOJIHOIEHHOM pabOThI ¢
OoubmuoreunbiMu  poHmamu. CBOOOAHBIA JNOCTYN K JJIEKTPOHHBIM  y4eOHHKaM,
CIIPAaBOYHBIM U Y4eOHBIM TocoOusM. DiekTponHas oudaroreka 1Qlib o6pazoBarenbHbIX
U MPOCBETUTEIBCKUX M3MaHMi. Pexxum moctyma: http://www.iglib.ru/ Tata oGpamieHus
05.02.2018.Denepanphsiii mopran "Poccuiickoe obpazoBanue".

13. Karanor oOpa3oBaTenbHbIX pecypcoB. http://www.edu.ru/#. Jlata oOpaieHus
05.02.2018.

B camoctoarenbHyto paboTy mo Moyl  «DHU3MKO-XUMUYECKUE METOIbI
WCCJIC/IOBAHUSI MATEpPUAJIOBY» JTUCHUIUIMHBI «METOabl HCCIEAOBAHHUS TBEPIBIX TEID)
BKJIIOYeHa pedepaTuBHas paboTa, MOATOTOBKA K TEKYIIEMY UM MPOMEKYTOYHOMY
KOHTPOJItO (B TOM YHCIIC€ B IIE€JIOM MO JIUCUUILIMHE), BBINOJHEHHWE M TOJITOTOBKAa K
3aIIUTe KYpCOBOM pabOTHI IO BHIOPAHHOMY METOYy MUCCIICIOBAHUS.

3amanust 1711 CaMOCTOSTEIILHOTO BBITIOJIHEHUS CTY/ICHTaAMMU:

ITo Teme 1. McTopusi pa3BuUTHsS METOJIOB HMCCIIEAOBAHUS MaTepuasioB. TeXHHUKA U
METOJIbI HCCJICIOBAaHUSI HAHOPA3MEPHBIX CTPYKTYp. AKTUHOMeTpusa. Jlo3umerpus.
TeopeTudeckre OCHOBBI MTOTYYEHHS BaKyyMa.

[To teme 2. B3aumojneicTBHE 3JIEKTPOHHOTO IMy4yka ¢ oOpasuom. lloaroroBka
00BbeKTOB 1 ucciaeaoBanus metogoM PCMA. ®opmupoBanue nzoopaxenus B [IDM.

[To Teme 3. Mcnosib30BaHUE SJEKTPOHHBIX CIEKTPOB TMOTJIONICHUS U WU3JIyYEHUS B
XUMUU TBepJoro Ttena. IIpoiiecchl, mpoTekarolue B TBEPJAOM Tejie MPU BO3ACHCTBUM
HOHU3UpYIOIIero u3nydeHus. Kiaccudukamus W BEIUYUHBI, XapaKTEPU3YIOIINE
JFOMUHECLIEHTHOE U3JIyYEHUE. Nnentuduxarus oJI0C JFOMUHECLICHIIN Y.
OeppOMarHUTHBIN U HIUKIOTPOHHBIN pe3oHaHC. CHEKTPOCKOMUSI.

[To Teme 4. DneMeHnTHbINM aHaK3. [[puHIUNIANBHAS CXEMA MACC-CIIEKTPOMETPA.

[To teme 5. Ammapatel [ peHTreHodazoBoro ananusa. llpenmsnonHOe
ompesneneHne mapaMeTpoB pemeTku. [IpuHIMm paboThl PEHTIEHOBCKON TPYOKH.
Oco0eHHOCTH B3aUMOICUCTBHS PEHTTEHOBCKUX JIy4Yell C BEIIECTBOM.

ITo TeMe 6. [Ipoucxoxaenue O3ke-32JIEKTPOHOB. Oxe- u
PEHTIeHO(IIIOOPECIEHTHBIE CIIEKTPOMETpPhL. VI3MepeHue yaenbHOW NOBEPXHOCTH U
MOPUCTOCTH.
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[To treme 7. Kunemaruueckas Teopusi KOHTpacTa. MeToa aMILTUTYTHO-(Pa30BBIX
auarpamm. [Ipodumu n3o0pakeHns U UX UCTIOIB30BaHUE.

[To Teme 8. Jlumatomerpwsi. MeTOnbl 3ammcH, pPacIIM(PPOBKH U OICHKH
TepMorpamM. [IpuMeHeHrne TepMUYIECKOTO aHaIn3a ISl OTPECIICHUS] CBOMCTB BEIIECTB.

[To Teme 9. DOddexr Xomma wu ero wu3MepeHUE. DICKTPOIMPOBOTHOCTH
HU3KOpPa3MEPHBIX YaCTHIl METa/VIOB M HHU3KOOMHBIX TIOJIYIIPOBOJHUKOB. Pa3mepHbIe
s exTr mpu u3MepeHnusx. MarHUTOCTPHUKITHA.

6. (I)OHI[ OLECHOYHBIX CPEACTB AJIdA MPOBCACHUA HpOMe)l(yTOqHOﬁ arTrecranmmu
Oﬁy‘laIOIlII’IXCH Mo MOAyYyJII0 TUCHUIIJIMHBI

B pesynbpraTe ocBoeHMS Monyns «DHU3MKO-XUMUYECKHE METOABI MCCIEIOBAHUS
MaTepuagoBy» JUCHMIUIMHBL «MeTtoael ucciaenoBanusi TBepabix Ten»  OIIOIT
OakanaBpuata 1o HampabieHuto mToarotoBku 04.03.01 «Xwumwus» HampaBIeHHOCTH
(mpodpmnsg) «XuMHUS TBEpAOTrO Tela M MaTepualoOBeJeHHE» OO0yYaroIUiics I0JKEH
OBJIAJIETh CICAYIOUIMMHU pe3ylbTaTaMd oOOydeHUs U NpUOOPECTH  CIEAYIOLINe
KOMIICTCHIIUH: BJAJCTh CHCTEMOHW (QyHAaMeHTal bHbIX XxuMuueckux mnoHstui (I1K-3);
BJIaJICTh COBPEMEHHBIMH METO1aMHu uccienoBanus TBepAbix Tea (IICK-5.6).

Omanwvt hopmuposanust KomMnemeHyui:

1. UYreHue Kypca JNEKUUsS NO MOAYIIO AUCHUIUIMHBI (POPMBI U METONBI -
MYJIbTUMEIUNHBIE JIEKUUA-OOBSICHEHUE, JIEKUMS-BU3yalHu3alus, C MPUBJICYECHUEM
(GbopMbl TEMaTUYECKOW IUCKyCCUHM, Oecelbl, aHaiM3a KOHKPETHbIX cuTyauuil). Ha
JEKUMSIX (POpPMHUPYETCs: CIOCOOHOCTh MOPOKIAaTh HOBbIE WAEH; (POPMYyIHUpPOBATH U
pemiath 3aJadyd, BO3HUKAIOIIME B XOJE HAYYHO-UCCIENOBATEIBCKOW JEATEIbHOCTH
Oynyiiero OakamaBpa XUMHUM M TpeOyrolue yriayOJeHHBIX 3HAHUN COBPEMEHHBIX
METOJIOB  MCCJENOBAaHUS  MaTepualoB, Haubojiee  aKTyalbHBIX  HAIpaBJICHUH
HCCIIEIOBAHUSI B COBPEMEHHOM TEOPETUYECKOM M OKCIIEPUMEHTAIBHOM XUMUHU
(HAHOTEXHOJIOTUM, HUCCJIEJOBAaHUS B  OKCTPEMAJIbHBIX  YCJIOBUSX); TOHUMaHUE
HEOOXOJUMOCTH BO3HUKHOBEHHUS HOBBIX HaIlpaBICHUW (METOABI HCCIIEJOBAHMS
HAaHOpa3MEPHBIX (PYHKIIMOHAIBHBIX MaTepUasoB); OMBIT MPO(ECCHOHATIBHOTO y4acTus B
HAYYHBIX JUCKYCCHUSX.

2. Ilpoepenue nabopaTopHbiX pabOT (dhopMbI M METOABI - MOCTaHOBKA
NpoOJEMHBIX T[MO3HABATENbHBIX 3aJlad, METOJbl AaKTUBHOTO OOYYEHHs: HUIPOBOE
MPOU3BOJCTBEHHOE  MPOECKTUPOBAHME, AaHAIM3  KOHKPETHBIX  curyanui). Ha
1a00paTOPHBIX 3aHATHUSX, MPOBOAUMBIX, Kak B LleHTpe KOJJIEKTUBHOTO MOJIb30BaHUS
®denepanbHOTO HccaeaoBaTenbekoro nentpa yrias u yriexumun CO PAH (LIKIT ©UIL]
YV¥X CO PAH), ocHaiieHHOM COBPEMEHHBIM CEPTH(PUIIMPOBAHHBIM COBPEMEHHBIM
Hay4HBIM 000PYIOBaHUEM, TaK M B HAYYHO-HCCIICIOBATEIHCKUX JIA00PATOPHIX Kadeaphl
XUMHH TBEPAOTO Teia (OPMUPYIOTCSA: BiaJleHHE, KAaK COBPEMEHHBIMH METOJIaMU
UCCIIEIOBaHMsI, TaK M HaBblKaMM pabOThl HA HAay4HOM OOOpYJOBaHWHU; YMEHHUE
OPUEHTHPOBAThCSI B YCJIOBUAX MPOU3BOJICTBEHHOW NEATEIBHOCTH U MPUHUMATH
HECTaH/APTHHIE PEIICHUS; BIaJE€Th COBPEMEHHBIMU KOMIIBIOTEPHBIMH TEXHOJOTHSIMH,
NPUMEHSIEMBIMU B COBPEMEHHBIX U3MEPUTENBHBIX KOMILIEKCAX, a TakKe Mpu 00paboTke
pE3yNbTaTOB HAYYHBIX SKCIEPUMEHTOB; YMETh MPEJCTABIATh TMOJYyYEHHbIE B XOJIE
BBITIOJIHEHHUS TaO0OPATOPHBIX pabOT Pe3yJbTaThl B BUJIE OTUETOB.

3. CamocrosiTenbHas paboTa CTYIEHTOB TNpearnoyiaraer pepepaTtuBHYIO H
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MCCIICIOBATEIILCKYIO pabOTy, BKJIFOUAs BBITOJIHEHHE U TOJATOTOBKY K 3alllUTE KYPCOBOM
paboOThl 1O BBIOPAHHOMY METOJMY HMCCJICIOBAHUSA, IOJATOTOBKY K TEKYyIIEMy M
POMEKYTOUHOMY KOHTpOJIIO, TIOMCK WH(popMmamuu B cetu Internet mo ydeOHOH wu
Hay4HOH pabore oOyuaromierocs. Temarnka Ja0OpaTOPHBIX M KYpPCOBBIX palboT
MpEe/IoaracT UCCIeIOBATEIbCKYIO YacTh: MIOCTAHOBKY 3aj[aud, aHAJIHN3 MOJIXO/0B K €€
PEIICHUIO W TPAKTHYECKYIO 9acTh 10 €€ pernieHuro. [Ipu 3ToM GOopMUPYIOTCS: YMEHHE
apryMEHTHPOBAHO M3J1araTh CBOM ITOJXOJbI K PEHICHHWIO JAHHOW HAyYHOH MPOOJIECMBI;
BJIQJICHHC aJICKBATHBIM MOHATHHHBIM allapaToM W3y4aeMOMW JWCIHILINHBI U HAaBBIKAMHU
BBIOOpa METOOB HMCCIICIOBAHUS, UCXOAS M3 3a7a4 KOHKPETHOW padOThl; YMEHHE BECTH
oubmuorpaduueckyro paboTy C TPHUBJICUYCHHEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUI M MPEJCTABIATh UTOTH TPOJICIIAHHONW PabOThI B BUJC OTUETOB, pedheparos,
crareid, O(OPMIIEHHBIX B COOTBETCTBHM C HMCIOIIUMUCA TpPEOOBAHUSIMHU, C
MIPHUBJICYCHUEM COBPEMEHHBIX CPEJCTB PEIAKTUPOBAHUS U IeYaTH. 3ammra pedeparos,
KypCOBO# pabOTHI 10 BRIOPAHHOMY METOJy HCCJICIOBaHUS MPOXOIUT B BHJIC UTPOBOTO
MIPOM3BOJICTBEHHOTO TPOSKTUPOBAaHMS (3acelaHusl HAayIHO-TEXHUYECKOTO COBETa) Ha
KOTOPOM O0yJaroIuecs TakyKe OBJIJCBAIOT YMEHHUEM BECTH IMCKYCCHIO M CAMOOIICHKE.

dopma arTecTanuu pe3ysbTaTOB U3yUeHUs JUCIUIUTHHBI « MEeTOabl UCCIIeIOBAHUS
TBEPABIX TEI» — DK3aMEH, M0 MOJIy0 «DPU3NKO-XUMHUYECKAE METOJbI MCCIICIOBAHMUS
MaTEPHUAJIOBY JUCIUILINHBI — HTOTOBBIA TECT.

6.1 IlacnopT ¢oHAa OLIEHOYHBIX CPEACTB MO MOAYJII0 «DU3UKO-XUMHYECKHE
METOAbI UCCICA0OBAHUSA MATEPHAJIOB» AMCHUILIUHBI «MeToAbl UCC/IeI0BAHMS
TBEPABIX TeJ»

Ne KonTpoanpyemsie pa3iesbl IMCHUILIHHBI Kon HaumenoBanue
n/n (pe3yabTaThl O pa3jesaam) KOHTPOJIMpYyeMOM OLIEHOYHOI0
KOMIIeTEeHIIUMN cpeacrsa

(wiin e€ yacTm)

1. Knaccugpuxkayuss u npumenenue memooos u | I1IK-3, IICK-5.6 cobecenoBanue,
cpeocms  OuacHOCMuKu Ol UCCLe008AHUS, TECT
KOHMPOJISL U AMmecmayuu Mamepuaios
3HaTh: OCHOBBI METOJIOB M CPEICTB JHATHOCTHKHU
(B TOM dYHClIEe CPEACTBAMU BBIYHCIATEIBHBIX

MalluH u MIPUKITATHBIX MPOrPaMMHBIX
KOMIUICKCOB) JUISI HCCJICJIOBaHUsSA, KOHTPOJS U
aTTecTalldd  MaTepHalioB;  METPOJOTUYECKUE
OCHOBBI (1)I/I3I/IKO-XI/IMI/I‘ICCKOFO aHaJIn3a,
BO3MOYXHOCTH ero aBTOMAaTU3AINH u
WCTIOTB30BaHUS OBM npu 00paboTke
MOJIYYE€HHBIX PE3yIbTaTOB.

YMmerb: aHAJTM3UPOBATh pe3yIbTATHI

MaTeMaTH4eCKOM 00pabOTKM HAyYHBIX JaHHBIX C
[EeNbl0  ONpENeNeHHs WX JIOCTOBEPHOCTH U
00JIaCTH UCIIOJIB30BAHUS.

Bnaners: HaBelkamMM  BBIOOpPa  ONTHMAJIBHOTO
METO/a HCCIICIOBAHHUS MaTepHaioB B
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3aBHCHMOCTH OT OOBEKTa U IieNiel MCClIenOBaHUsA
JUTSl pElICHUs TTOCTABJICHHBIX 337la4 Ha OCHOBAHUU
aHajiM3a M COIOCTABJIEHUS BCEH COBOKYITHOCTH
HMMEIOIIUXCS JaHHBIX

Kpucmannoonmuveckuii  ananuz. IOnekmponHas
MUKPOCKONUSL

3HATh: CYIIHOCTh KPUCTAIZIOONTHYECKUX METOJIOB
aHaJlM3a, annaparypy U OCHOBHBIE 3Tallbl aHAIM3a
meromamu  IIOM, POM. PCMA. CTM;
TEOPETUYECKHE M NPUKIATHBIE BOIPOCH IO
KpucTaorpaguiaeckomy aHaAIINU3Y npu
HCIIOJIB30BAHUM PACTPOBOM U IPOCBEYMBAIOLIEH
ANEKTPOHHONW MUKPOCKOIIUU

YMETb: HCIOJb30BaTh IIOJIyYEHHbIE 3HAHUS IS
aHaJlM3a IMIHMPOKOTO Kpyra MaTepuajoB, BKIOYAs
OOBEKTHI, MOIYYCHHBIE CAMOCTOSITEIEHO B paMKax
Hay4yHO-UccienoBaTenscko padborst (HUP), nns
WHTEpIpETAIi, MOACIUPOBAHUSA M TMPOTHO3a MX
(U3UKO-XMMHYECKHUX CBOWCTB

BJIQJICTh. HaBBIKAMH BbIOOpAa  ONTHUMAJIBHOTO
METOJIa MCCIIeIOBAaHUSI MaTepuasia B 3aBUCUMOCTHU
OT 00BeKTa M IeNiel MCCIeOBaHUs TSl PEIICHUS
MOCTABIICHHBIX 3a/1ad Ha OCHOBaHWM aHalIM3a W
COIIOCTABJICHUSI BCEM COBOKYIMHOCTU HMMEIOIIUXCS
JTaHHBIX; MpodeccHnoHaNTbHO MPOMUIMPOBAHHBIMU
3HAaHUSAMU B OOJIACTH HCCIIEIOBAHUS CTPYKTYPHI,

COCTaBa, MIOBEPXHOCTH " CBOICTB
(yHKIIMOHAJIBHBIX MaTepHuaJIoB (Hampumep,
METOJIaMHU VUHIULUPOBaHUSA 1300pakeHUi

oOpaTHOM pemETKH, IMOJYYEHHBIX HpPHU IOMOLIA
IIPOCBEUMBAIONIETO AJIEKTPOHHOI'O MUKPOCKOIT)

I1K-3, IICK-5.6

cobecenoBaHue,
TECT, OTYET [0
nabopaTopHOI
pabote

CnexmpanvHvie Memoobl UCCIe008AHUSI MBEPOLIX
men

3HATh: OCHOBBI CIIEKTPOCKOIIMYECKUX METOJIOB
WCCIIEIOBaHMs TBEPHBIX TEI; CYIIHOCTh METOJIOB
SAMP, OIIP, AD m AA anamuza, MK- u KP-
CIEKTPOCKOMUHU, OCHOBBI TaMMa-pe30HAHCHOU U
MOJIEKYJIIPHOM  ONTHUYECKOW  CHEKTPOCKOIIHH;

BO3MOXHOCTH MPUMCHCHUA CIICKTPAJIbHBIX
METOJ0B aHaJInu3a JJIsL HUCCICIOBaHUA
HaHOMAaTCpHaJIOB

YMETh: HCIOJIb30BaTh IOJTYYEHHBbIC 3HAHUS IS
aHajM3a IMHUPOKOrO Kpyra MaTepuasoB, BKIOYas
00BEKTHI, TIOJIYICHHBIC CAMOCTOSTEIIEHO B PaMKax
HUP, nnsa wunTepnperauuu, MOIEIUPOBAHUS U
MpPOTHO3a WX (UBUKO-XUMHUYECKUX  CBOWCTB;
MPEJCTaBIATh WMTOTH BBIIOJHEHHOW pPabOTHl B
BHJIC OTYETOB (B TOM YHCJE IO JI/p), AOKIAIOB
HAayYHBIX  MyONWKalMi €  MCHOJb30BaHHUEM
COBPEMEHHBIX BO3MOXHOCTECH HWH()OPMAIMOHHBIX
TEXHOJIOTHI

BIIQJIETh. HaBBIKAMH BBIOOpa  ONTHMAJIBHOTO
METO/a UCCJEIOBAHMS Marepuaia B 3aBUCUMOCTH

[1K-3, TICK-5.6

cobecenoBaHue,
TECT,
KOJIJIOKBHYM,
OTYeT o
nabopaTopHOt
pabote
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0T 00bEKTa M LeNel HCCaeIoBaHus JUIsl PEeIICHUS
IIOCTABJICHHBIX 3a/lad Ha OCHOBaHWM aHalIMW3a U
COIIOCTABJICHUSI BCEM COBOKYMHOCTH HMMEIOIIUXCS
JTAaHHBIX; MPO(ECCHOHATBFHO MPOGUIUPOBAHHBIMU
3HAHUAMU B OOJACTH HCCIENOBaHUS CTPYKTYPHI,
COCTaBa, IIOBEPXHOCTH 51 CBOWCTB
(YHKIIMOHATBHBIX ~ MaTepHalioB (Hampumep,
METOJIJaMU  NPAKTUYECKOTO  pacuera CIIEKTpa
MOJIEKYJIIpHBIX cucteM Ha OBM, wMertomamu
JUArHOCTHKHU UX XMMHYECKOT'0 COCTaBa)

Memoowl  onpedenenusi XuUMU4eCKko2o Ccocmasa
mMamepuanos

3HATh: CYIIHOCTbh AJIEMEHTHOTO aHalli3a, OCHOBBI
Macc-CIEeKTPaIbHOTO aHaMn3a, METO/IbI
OTpeAeNieHUs] W PErucTpauuu (¢ MpUMEHEHUEM
CpPEACTB OBM) XUMHYECKOTO cocTaBa
MaTepuagoB, B TOM YHCIE HHU3KOPAa3MEPHBIX;
IIOHUMAaTb, CHUCTEMATU3UPOBATH, AHAJIU3HUPOBATD,
cBOOOMHO W3NaraTb W 3allUIIaTh HOBU3HY
npodeccHOHABHBIX — 33a7a4, TOIXOJOB K WX
PELICHUI0 U TOJYYEeHHBIE pe3yibTaThl B 00JacTu
TEOPUU U TPAKTUKU HAYYHO-HUCCIEI0BATEIIbCKOMN
JeSITeIbHOCTH

YMCTb: HCIOJB30BATh IIOJYYCHHBIC 3HAHHWA [JIA
OnpeNeleHus] XUMHYECKOT0 COCTaBa IIUPOKOTO
Kpyra MarepuajoB, BKJIOuUas HaHOpa3MEpHBIE,
MOJEJINPOBATh OCHOBHBIE IIPOLIECCHI
MIPEJICTOSIILIET0 HCCIIEeI0OBAaHUSl C IIeJIbI0 BhIOOpa
METOJIOB HCCIIEIOBAaHUSA WM CO3JaHUSI HOBBIX
MCTOAHUK, B TOM YHCJIC 1 HCCTAHAAPTHBIX

BIIQJIETh: TEOPUEH U MNPAKTUKOH COBPEMEHHBIX
METOJIOB  OIpEAENeHUs] XMMHUYECKOI0 COCTaBa
MaTepuasoB (B TOM YHCIIe HAHOMATEPHAIIOB)

I1K-3, IICK-5.6

cobecenoBaHue,
TECT, OTYET IO
nabopaTopHOI
pabore

Memoowr uszyuenus cmpoenus meepovix mei

3HATh: OCHOBBI CTPYKTYpPHOTO aHallh3a TBEPHAbIX
TEJ;, CYIIHOCTh M TPHUHIUIBI pabOTHl yCTAaHOBOK
JUIS  PEHTreHo(a30BOr0 aHajW3a MaTepUalioB,
OoCHOBbI MYP

YMETh: TPOBOJUTH pacyeT paclpeesieHuss I0
pa3Mepam ¢ nomoinbio MVYP; uaenruduunponarsb
BEIIECTBO [0 PEHTIeHOTpaMMe; aHaIH3UPOBaTh
pe3yIbTaThI MaTeMaTHYeCKOU 00paboTKu
HAayYHBIX JaHHBIX C IENbI0 OMpEeNeleHHus] WX
JOCTOBEPHOCTH W O0JIACTH UCTIOJIH30BAHUS
BIIQJIETh: HABBIKAMU  BBIOOpAa  ONTHUMAIBHOTO
METO/a MCCIIEIOBaHUSI MaTepHalia B 3aBUCUMOCTH
oT  o0bekTa W  Ienedl  HCCleOBaHUS;
po¢eCCHOHAIBHO poUIMPOBAHHBIMU
3HAHUSAMH B OOJACTH HCCIIEIOBAHUS CTPYKTYPHI,
cocTaBa M CBOMCTB (hYHKIIMOHAIBHBIX MaTepHaIOB
(MeTromamu MVYP)

[1K-3, TICK-5.6

cobecenoBaHue,
TECT, OTYeT IIO0
nabopaTopHOt
pabote

Mertoap! uccae10BaHus TOBEPXHOCTH
3HaTh: W TIOHUMaTh (PU3WYECKUE OCHOBBI

I1K-3, IICK-5.6

cobecenoBaHue,
K/p
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COBPEMEHHBIX METO/IOB HCCIIEIOBaHUS
MOBEPXHOCTU (PYHKIIMOHAIBHBIX, B TOM YHCIE
HAaHOpPA3MEpPHBIX MaTepualioB; OCHOBBI Oke-
JNEKTPOHHOW M PEHTTEHOBCKOW aOCOpPOIMOHHON
CHEKTPOCKOIUH, BO3MOXHOCTH JiepuBaTorpaduu

YMCTb: TBOPYCCKU U KPUTHUYCCKU OCMBICIMBATH
PE3yNbTaThl UCCIEIOBAHUS AJIs PElICHUsI HAyYyHO-

UCCIIEJOBATEIbCKUX 3aja4 B obusactu
UCCIICOBAaHUS  MOBEPXHOCTH  TBEPIBIX  TEIl;
CaMOCTOSITEIILHO 00pabaThIBaTh,

UHTEPIPETUPOBATh M IPEACTABIATh PE3YJIbTATHI
HUP na ypoBHe 3kcnepr.

BJaJeTh: HAaBbIKAMU  BBIOOpPA  ONTHUMAJIBHOIO
MeToJa UCCIICJOBAHM IIOBEPXHOCTH
(YHKIMOHAJIBHBIX MaTEpUAJIOB B 3aBUCUMOCTH OT
oObekTa M IeJel HCCIeIOBaHUS Ha OCHOBaHHUU
aHaJIu3a W COIOCTaBJICHUS BCEH COBOKYITHOCTH
MMEIOIINXCS JTaHHBIX; poQecCHOHaIBHO
npoGWINPOBAaHHBIMU ~ 3HAHUSIMM B 00JacTu
HCCIIEIOBaHUsI TOBEPXHOCTH  (PYHKLMOHAJIBHBIX
MaTtepuanoB (meronamu Oxe-CHEKTPOCKONIUU U
POOC)

Mukpockonuueckue — mMemoObl  UCCIE008AHUS.
Memoowt uccredosanusi depeKmHol cmpyKmypbol
mMamepuanos

3HATH: OCHOBBI COBpPEMEHHBIX METO]IOB
uccienoBaHus Ae(PEeKTHOW CTPYKTYphl TBEPIBIX
TEJ; OTPaHWYCHUsS, MPENeiIbl YyBCTBHUTECILHOCTH
METOJIOB U30UpaTeNFHOTO TpaBJICHUS u
JICKOPUPOBAHHSI.

yMeTb: paboTaTh Ha JJIEKTPOHHOM MHKPOCKOTIE,
WCIIOJIE30BATh JTaHHBIC AIIEKTPOHHOH
MUKpPOCKOTIMHM,  METOJOB  JIEKOPHPOBaHUS U
M30UPaTeTLHOTO TPABJICHUS I WHTEPIPETAIIHH,
MOJIETTUPOBAHUS U MPOTHO3a (PU3UKO-XUMUYIECKUX
CBOMCTB LIUPOKOIO Kpyra MaTepUAIIOB;
CaMOCTOSTENIbHO o0pabarsIBaTh,
WHTEPIPETUPOBATh M TPEJACTABIATh PE3yIbTaThI
HUP na yposne 3kcniepra

BJIAJIETh. TEOpPHEH W  MPAKTUKOH  METOAO0B
WCCJICTOBAHHSI MHKPOCTPYKTYP.

I1K-3, IICK-5.6

cobecenoBaHue,
TECT, OTYET IO
1abopaTopHOit
pabore

Memoowvl mepmuueckoeo ananuza Mamepuaios

3HATh: OCHOBEI COBPEMEHHBIX METOI0B
TEPMUYECKOTO aHaju3a MaTepHuaoB,
BO3MOKHOCTH ero aBTOMAaTH3allu1 31
WCTIOTB30BaHUS OBM npu 00paboTke
MOJYYEHHBIX PE3ylIbTaTOB, MPHUHLUUIBI pPabOTHI
yctanoBok juis mposenenust TT'A, JITA n JICK

YMGTBZ HCIIOJIB30BAaTh JAaHHBIC ,Z[I/IJIaTOMCTpI/II/I,
JACK u TT'A s uHTEepripeTaliny, MOJAEIUPOBAHUS
U TporHo3a  (U3MKO-XUMHUECKUX  CBOWCTB
IIUPOKOTO Kpyra MaTepuajoB; TBOPYECKH H
KpI/ITI/I‘IeCKI/I OCMBICJINBAThb pesyanaTLI

[1K-3, TICK-5.6

cobecenoBaHue,
TeCT
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ncciaca10oBaHus JJIA PEIICHUA HAay4YHO-

UCCIIEJ0BATEIbCKUX 3a7a4 B obnactu
UCCIIEIOBAHHS CBOWCTB MaTepHaoB;
CaMOCTOSITEIILHO 00pabaThIBaTh,

WHTEPIPETHPOBATh U TPEICTABIATh PE3YJIbTAThI
HAy4YHO-HCCIIEIOBATEIbCKMX paboOT Ha ypOBHE
IKCTIepTa

BIIQJICTh: HABBIKAMU COBPEMEHHOT'O TEPMHUYECKOTO
aHamM3a  MaTepUalioB,  HABBIKAMH  BbIOOpa
ONTUMAJIBLHOTO  METOJa  HCCICIOBAaHUS B
3aBHCUMOCTH OT OOBEKTa W IENICH HCCIICIOBaHUS
JUTS. PEIICHUs MIOCTABJICHHBIX 3a7a4 Ha OCHOBAHUU
aHaM3a W COIMOCTABJICHHUS BCEH COBOKYITHOCTH
UMEIOIIUXCS TAHHBIX

9. Memoowr  uccrnedosanusi  anexmpuueckux  u | [IK-3, I[ICK-5.6 cobeceoBaHue,
MAZHUMHBIX C8OLUCE MAMEPUANO8 TECT, OTYET IIO
3HAaTh: OCHOBBI 3JEKTPO(YHU3UUECKHX METOJIOB 1a00paToOpHOM
WCCIICJIOBAHMS, TEOPUI0 M TEXHHUKY HW3MEpPEHUS pabote

MarHuTHBIX M DJEKTpU4YecKuX 3(p(eKToB B
TBCPABIX TCJIaX U HU3KOPASMCPHBIX MaTCpraax
YMETb: QHAJIU3UPOBATh pE3YJbTAaThl HAYUYHBIX
UCCIIEIOBAaHUM €  ILEIbI0  ONPEIENICHUS  HX
JOCTOBEPHOCTM W OOJIACTM  MCIIOJIB30BaHMA,
IMPHUMCHATH METOAbI TCOPECTUUCCKOI'O u
9KCIIEPUMEHTAILHOTO HCCIIEIOBaHMS B
po(eCCHOHATIBHON JEATEIbHOCTH; UCIOIb30BaTh
JaHHbIE 3JEKTPO(PU3NYECKHX H3MEPEeHUuH A
MHTEPIOPETAlUY, MOACIUPOBAHUSI M IIPOrHO3a
(U3NKO-XMMHUYECKUX CBOWCTB IIHUPOKOTO Kpyra
MaTepUajoB; CaMOCTOSTENIbHO 0OpalaThiBaTh,
UHTEPIIPETUPOBATh U IPEACTABIATh PE3YJIbTATHI
HUP na ypoBHe 3kxcniepra

BJIAJICTh: HaBbIKAMHU U3MEpeHUs
AJIEKTPOMArHUTHBIX XapaKTePUCTHK
(GYHKIMOHATBHBIX u HU3KOPa3MEpHbIX
MaTepHaloB; npodecCHOHaTHHO

HpO(bI/IHI/IpOBaHHBIMI/I 3HaHUAMU B o0actu
HUCCIICAOBAHHA JJICKTPUYCCKUX W  MArHUTHBIX
CBOICTB MaTCpHraJioB

6.2. TunoBbIe KOHTPOJIbHBIC 3aJaHUHA WJIH HHBIC MAaTEPHAJIbI

6.2.1. UToroBbliii TecT (110 MOAYJII0 TUCHUNJINHBI)

a) munogvlie 8ONPOCHL K KOJIOKSUYMY, UMO2080MY MECMY NO MOOYIIO, IK3AMEH) N0
oucyuniuue

Mertponorus XuMHYECKOTO aHAJINA3A.

OcHOBHBIE MOTPEIIHOCTH aHAIN3a, IPUHILIUIIBI 00PAOOTKH Pe3yIbTaTOB U3MEPEHUM.
CriekTpasibHbIE METO/IbI aHAJIN3A.

HK-cnexkTpockonus.

KP-cnexkrpockonusi.

Cnekrpockonus II1P.

A
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7. SIMP cnektpockormusi.

8. Knaccudukanus crnekTpocKonuueckux MeTo/oB. OCHOBHBIE CIOCOOBI ONpeeICHUS
KOHIIEHTPAIMHU B CIEKTPOCKOMTMYECKUX METOIaX.

9. DMUCCHOHHBIN CTIEKTPAJIbHBIN aHAIN3.

10. ATOMHO-a0COpPOIIMOHHBIN aHATH3.

11.MeTonabl aTOMHOW PEHTT€HOBCKOM CIIEKTPOCKOIIHH.

12.MeTtoapl MOJIEKYJISIPHON ONTHYECKON CIEKTPOCKOIIHH.

13.Konopumetpus. @OTOIIEKTPOKOTOPUMETPHSI.

14.CnektpodoTomerpusi.

15.MounekypHasi JIOMUHECLIEHTHAS] CIEKTPOCKOIIHS.

16.®ayopecuenius u GpochopeciieHIns.

17.Macc-ciekTpoMeTpHus.

18.Bo3moxkHOCTH ~ jAepuBartorpa@uu M MAacC-CIEKTPOCKONMM  MPU  U3YUYCHHUH
HaHOPA3MEPHBIX CTPYKTYD.

19.0nTryeckass MUKPOCKOTIHSL.

20.25eKTpOoHHAsE MUKPOCKOIIHS.

21.ITpocBeunBaromias 3JIeKTPOHHAS] MUKPOCKOTIHSI.

22 .PacTpoBas 2JIEKTPOHHAS] MUKPOCKOTIHSL.

23.PeHTreHOCTPYKTYPHBIN aHATH3.

24 .PentrenodazoBblil aHAIH3.

25.PeHTreHOCTIeKTPaIbHBIA aHAIN3.

26.MeToapI UCCIeTOBaHNS HU3KOPa3MEPHBIX MaTepPUATIOB.

27.Bo3Mo)kHOCTH ~ AepuBaTtorpauu M MacC-CHEKTPOCKONMHMHM  MPU  U3YYCHUH
HU3KOPa3MEPHBIX MaTEPUAJIOB.

28.MeTtoapl paguoCTIEKTPOCKONMKM U TaMMa-pe30HaHCa MPU U3YYCHHH HAHOPA3MEPHBIX
COCIMHEHU.

29.0OCHOBBI PEHTTeHODTIOOPECIIEHTHON CIIEKTPOCKOTIHH.

30.Tepmuyeckuii aHamu3.

31.TepMorpaBUMETPUUYECKUI aHAITU3.

32. IuddepennmanbHpiii TEPMUYECKUN aHATH3.

33.MeTobl UcClIeIOBaHUS DJIEKTPUIECKUX CBOMCTB MaTepUaJIOB.
34.9nexkTpodusnueckue MEeTO bl UCCIICI0OBAHUS.

35.MeTo/1bI ncceIoBaHUSI MAaTHUTHBIX CBOMCTB MaTEPUAJIOB.

36.0nTHuecKue U AIEKTPOHHBIE CBOMCTBA HAHOCTPYKTYP.

37.MarauuTHble CBOMCTBa HAHOCTPYKTYP.

38.1lepcrieKTUBBI pa3BUTHUS METOI0B UCCIEAOBaHUS (YHKIIMOHATBHBIX MaTEPHAIIOB

6) Kpumepuu oyeHu8aHus KomMnemenyutl (pe3y1omamos).

Kputepuu onieHKM 3HaHWI, YMEHUH, HABBIKOB, CHOPMHUPOBAHHBIX KOMIIETEHITUI
pEerIaMeHTUPYIOTCS y4eOHbIM T1aHoM HampasieHuss nmoarotoBku 04.03.01 «Xwumwus»
HarpaBiaeHHOCTH (TTpoduist) «XUMUs TBEPAOTO Tela U MaTepUajJOBEACHHUE) IO JaHHOU
TUCITUTUIMHE W BKITIOYAIOT:

- OIICHKY MO CHUCTEME «3aYT€HO», «HE 3aYTEHO» - OTYETOB IO JIaOOpaTOPHBIM
paboTawm;

- M0 MATUOAJIILHOM CHUCTEME - KOHTPOJBHBIX pa0d0T, MPOMEXKYTOUHBIX U UTOTOBBIX
TECTOB, KypCOBOU pabOThI, KOJJIOKBUYMA.
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OCHOBHBIMM TpPEOOBAHUSMHU JOMYCKAa K 3K3aMEHY MO JTUCUUILUIMHE SIBISIOTCS:
MOJIHOCTHIO BBIMOJTHEHHBIA Y4eOHBIM IJIaH W3YYEHHUS JAHHOTO MOMAYJS JAUCIUIUIMHBI
(npencraBieHHBIM B HacTosAlled paboueld mporpamMme); YCIEUIHO BBITOJIHEHHBIN
7a00paTOpPHBIN MPAKTUKYM; TPAaBWIbHBIE OTBETHI HAa BOMPOCHI HUTOTOBOTO TECTa IO
MOYJTIO JTUCITUTUINHBI, 3aIIATa KYPCOBOU PabOThI MO JUCITUTLIHHE.

KpurepusiMmu orieHKr KadecTBa OTYETOB IO JIAOOPATOPHBIM paboTaM, KypCOBOM
pabOTHI SABJISIOTCS:

1. cooTBeTCTBUE COMIEpKaHUS paOOTHI TEME;

2. TPaMOTHOCTb U3JIOXKEHUS U Ka4eCTBO 0(OpMIICHHS pabOTHI;

3. CaMOCTOATENHLHOCTh BBITIOJIHEHHS pPabOThI, TIyOWMHA MTPOPaOOTKH MaTepuana,
UCIOJIb30BAaHUE PEKOMEHI0BAHHON U CITPABOYHOM JIUTEPATYPHI;

4. 000CHOBAaHHOCTH BEIBOJIOB.

KpurepusiMmu o1ieHKM KauecTBa JOKJIa/a Mo KypcoBOil paboTe SBISIOTCS:
. COOTBETCTBHE COJIEPKaHUS JIOKIIaJa COJIEPKAHUIO KYPCOBOM paboTHI,
. BBIJICIICHHE OCHOBHOM MBICIIH pabOTHI;
. KaueCTBO U3JIOKECHHS MaTepHaa,;
. KaueCTBO BU3yaliu3aliy (IIPE3EHTALUU 110 BELIOPAHHOMY METOy UCCIIE0BaHUS);
. 001I11asT OIIEHKA 3a JOKJIaI.

KpurtepusiMmu o1ieHKH OTBETOB Ha JIOTIOJHUTEIHHBIC BOTIPOCHI TPH 3aIUTE OTYETOB
10 JTAOOPATOPHBIM U KYPCOBBIM pab0TaM, Ha KOJUIOKBUYME SIBJISTFOTCS .

1. xadecTBO oTBeTa (ero oOIIas KOMIO3UIIMS, JIOTMYHOCTh, YOEKIEHHOCTh, 00IIas
ApyauLus);

2. OTBETHI Ha BOMPOCHI: OJTHOTA, apTYMEHTUPOBAHHOCTD, YOCKIEHHOCTD.

KpurtepusiMmu OIieHKH JEIOBBIX M BOJIEBBIX KAUECTB COOCCETHUKA SIBIISIFOTCS:

1. OTBETCTBEHHOE OTHOIIICHHE K PaboTe;

2. CTPEMJICHHE K JIOCTUKEHUIO BBICOKUX PE3yJIbTATOB;

3. TOTOBHOCTH K TUCKYCCHUHU, KOHTAKTHOCTb.

Taxke OIEHMBAETCS. CHOCOOHOCTh K IyOJMYHONW KOMMYHUKAIIMH; HABBIKH
BEJICHUSA JHCKYCCMM Ha NpodecCUuOHAIbHBIE TEMBI, BIaJCHUE MPOPECCHOHAIBHON
TEPMUHOJIOTHEH; CIIOCOOHOCTh CO3/1aBaTh COAEPKATEIbHBIC MPE3CHTAINH, CIIOCOOHOCTD
MIOJIB30BATHCS TIIOOATBHBIMA WH(POPMAIIMOHHBIMHM PECYpCaMH, HAXOJAUTh HEOOXOIUMYIO
JUTEPATYpPY; BIaJCHUEC COBPEMEHHBIMH CPEICTBAMH TEICKOMMYHHKAIIUN, CTIOCOOHOCTH
omnpeneniaTh U (GopMyJIUpPOBaThH MPOOJIEMY; CIIOCOOHOCTh aHAIM3UPOBATH COBPEMEHHOE
COCTOSSHUE€ HAayKH W TEXHHKH; CIIOCOOHOCTh CTaBUTh HCCIIECIOBATEILCKHE 3aJauyd U
BBIOMPATH ITyTH UX PEIICHUS U T.II.

8) onucaHue WKaibl OYeHUBAHUS IKIAMEHA

- OIICHKa «OTJIMYHO» CTAaBUTCS MpPU OCBOCHHMM, He MeHee uvemM Ha 90%
TeopeTruuecKoro matepuaina. [Ipu ’TOM yIUTBIBAIOTCS: MPABWIBHBIHN, TIOJHBIN U JJOTUYHO
MTOCTPOEHHBIN OTBET; YMEHHE ONEPUPOBAThH CHEIUATLHBIMI TEPMUHAME; UCIIOJIH30BAHUE
Ipyu OTBETE€ JOTMOJHUTEIBLHOTO MaTepualia; TMpPaBUJIBHBIM OTBET Ha BOIMPOCHI
MIPOMEKYTOUYHBIX U UTOTOBOTO TECTOB.

- OLEHKAa «XOpOILIO» CTABUTCSA: IpPU OCBOCHHH, HEe MeHee 4eM Ha 80%,
TEOPETHUYECKOr0 Marepuana; TMpPaBUILHOM OTBET€ Ha OOJBIIMHCTBO BOIPOCOB
OPOMEXKYTOUYHBIX W HUTOTOBOTO TECTOB; YMEHHMM OINEPUPOBATH CIIEHUATBLHBIMU
TepMuHaMu. B oTBeTe MOTyT OBITh HETOYHOCTH, JIE€JAIOTCS HE BIOJHE 3aKOHYEHHbBIE
BBIBOJIBI U 000OIIEHHUS.

A~ B wWODNPRE
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- OLIGHKA «YJOBJIETBOPUTEIHHO» CTABUTCS: 32 CXEMATUYHbBINA, HEMOIHBIA OTBET;
IpU OCBOCHUH, HE MeHee ueM Ha 60%, TEeopeTH4ecKOro Marepualia; OTBETE HE MEHEE
yeM Ha 60% BONPOCOB MPOMEKYTOUHBIX M UTOTOBOrO TecTOB. IIpm OoTBeTe CTyAeHT
JEMOHCTPUPYET HEYMEHHE TMPUBOJUTH MPUMEPHl MPAKTHUECKOTO HCIOJb30BaHUS
PacCMOTPEHHBIX METO0B UCCIIEI0BaHUS.

- OILICHKAa «HEYJOBJIETBOPUTEIBLHO» CTABUTCS: MPU OCBOCHHUH TEOPETHUYECKOIO
Marepuasia meHee deMm Ha 50%; HenmpaBUJIBHOM OTBETE€ Ha OOJIBIIMHCTBO BOIPOCOB
MIPOMEXYTOUHBIX M HMTOTOBOIO TECTOB, JIMOO WX HEBBINIOJIHEHUU B YCTAHOBJICHHBIC
y49eOHBIM TIJJTAHOM CPOKHM OCBOCHHS AWCIMIUIMHBL. B OTBeTe Ha 3K3aMEHAITMOHHBIN
BOIIPOC JIOMYIICHBI TPyOble OIMMOKH, JAEMOHCTPUPYIOIIHE Cia0ble 3HAHUS WIH HX
OTCYTCTBHUE I10 U3y4aeMOU TUCIHUILIINHE.

6.2.2. Oryer nmo J1a00pPaTOPHBLIM padoTaM MO pa3gejaM MOAYJSA JUCHMILIMHBI,
KypcoBasi padora

a) munosvle 3a0aHus (memol) 1a60PAMOPHLIX padbom
cooeparcanue 1a00pamopHoO20 NPAKMUKYMA

JlabopaTopHas pabGora Nel. JlucrepCMOHHBIA aHAIM3 MHUKPOKPUCTAILIOB
HEOPTaHUYECKHUX COJIEH.

JlaboparopHass pab6ora No2. DOTOIIOMUHECLEHLIUSA TBEPIABIX TeN (CTaHIAapTHBIN
mroMuHOGOP, a3u cepedpa).

JlabopaTtopHas pabora Ne3 Ompenenenre MOPQOJIOTUA U XUMHUYECKOTO COCTaBa
HAaHOpa3MEPHBIX MaTepUAIOB PEHTIEHO(IYOPECIIEHTHBIM METO/IOM.

JlabopatopHas pabotra Neo4. Pacuer pacmpeneneHuss 1o pa3MepaMm METOJIOM
MaJOyTJOBOI0 PAacCEessHUs PEHTTeHOBCKUX Jiyued. M3ydueHune HU3KOpa3MEpHBIX YaCTHUI]
METaJUIOB METOJOM MaJIOYTJIOBOIO PEHTI€HOBCKOTO PACCESIHUS.

JlabopaTtopHas padota Ne5. UccnenoBanue AUCIOKALIMOHHON CTPYKTYPbI TBEPABIX
Tel (MeTo ] MOPOIIKOBBIX (DUTYp, METOJT U30UPATEIHHOTO TPABICHUSA).

JlaGopatopHnas  pabora  Ne6. HccnemoBaHue — DJIEKTPUUYECKUX  CBOWMCTB
(GYHKITMOHATBHBIX MaTEepHaoB. DIEKTPONPOBOAHOCTH MOJTYTIPOBOTHUKOBBIX
MaTepUaIoB U HU3KOPa3MEPHBIX YACTHI] METAJIIIOB.

Otdersl MO JIAOOPAaTOpPHBIM paboTaMm SBIAIOTCS —crnenuduyeckoil  hopmoit
MUCBMEHHBIX Pa0OT, MO3BOJSIONICH CTYAEHTY OOOOIIMTH CBOM 3HAHUS, YMEHHUA H
HABbIKM, NPUOOPETEHHbIE 3a BpeMs U3yUYEHUs JUCHUILUIUHBL. OTYET TOTOBUTCS
uHAuBUAyanbHO. llenp  kaxmoro oryeta — OCO3HaTh U 3a(UKCUPOBATH
npodeccuoHanbHble 3HAHUS,, YMEHUS U HaBBIKH, KOMIIETCHIINH, TOJyY€HHbIE CTYACHTOM
IIPU BBITIOJIHEHUH JTAOOPATOPHBIX pabOT B MPOIECCE U3YUCHUSI TUCIUTUIUHBI.

KputepussMu oleHku oTyeTa MO JaOOpPaTOpHBIM paboTaM MpU OCBOEHUH
OTJENBHBIX Pa3/IeJOB JUCIUIUIIMHBI SIBISIFOTCS KaueCTBO COJEpKaHUs W O(opMIIeHHS.
O1eHNBAIOTCS COOTBETCTBHE COACpXKaHWS pabOThl IEIsIM M 3aJadaM, TeMaTHKe,
CaMOCTOSITENIbHOCTh BBITIOJIHEHUS JTAOOpPaTOpHON paboThl, MPABHIBHOCTh TOTYyYEHHBIX
PE3yNbTATOB U MPOLEHT BHITIOJIHEHHUS; UCIIOJIb30BAaHUE PEKOMEHAOBAHHOW U CIIPABOYHOU
JUTEPATYPHI.

6) onucaHue wKaubl OYEeHUBAHUSI

- «3aumeHO» CTAaBUTCA, €CIU OTYET MO JabopaTopHON paboTe BBHINOJIHEH,
COJICP’KUT BCE HEOOXOIMMBIE CBEACHUS MO HM3YyYEHHOMY pa3feny AUCHUIIIMHBI WU
BBIOpAaHHOW TEMe, HalMCaH TPaMOTHO, TEKCT OT4YeTa OT(POPMATHUPOBAH, NPUBEICH
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CITMCOK HMCHOJIb3yeMo# nuTepatrypsl, opopmieHnsiii B coorBerctBuu ¢ ['OCT 7.1-2003;
MaTepuan M3J0KEH JIOTUYHO; TEOPETUYCCKUE TMOJIOKEHUS OPraHUYHO COMPSIKEHBI C
NPAaKTHKOW; TPUBEICHBI TaOJMUIBI CpaBHEHUH, TpaduKu, IUarpaMMbl, (HOPMYIIHI,
MOKa3bIBAIOIINE YMEHHE aBTOpa (POPMATU30BaTh PE3yIbTaThI U T.1.

- «He 3aumeH0» CTABUTCS, €CIU OTUET MO JabopaTopHOil paboTe He MpeaCcTaBieH,
MMEIOTCS CYIIIECTBEHHBIC HEJIOCTATKH, KakK B (hopMe, Tak U cojepx aHuu otuera. CTyaeHT
JEMOHCTPUPYET HEOOJBIOE MOHUMaHUe PabOTHI WM €€ HEeMMOHUMaHWe. BONBIIMHCTBO
TpeOOBaHM, TPEABIBISIEMBIX K 3aJaHUIO, HE BBITIOJHEHB. HeT oTBeTa Ha BOMPOCH TIpH
3amuTe padboThl.

6.2.3. TecTbl, KOHTPOJIbHBIE PA0OTHI

a) munoevle 3a0aHus (memol)

HaGop TecToBBIX 3amaHWii ¥ 3aJaHWA KOHTPOJBHBIX pabOT  SBISCTCA
00s13aTETHPHBIM KOMITIOHEHTOM y4e€0HO-METOINIECKOTO KOMITIIEKCA 110 MOYII0 «Dr3uKo-
XUMHYECKHE  METOABl  WCCICAOBAHUS  MaTCPHATIOB»  JUCIUIUIMHBI  «MeTomsl
MCCJICIOBAHMS TBEPIBIX TEI», OTPAKAET CTPYKTYPY Kypca U BKIIFOYAET BOIPOCHI ITO BCEM
pasmenamM  TUCHUIUIMHBL.  BBIMOMHEHWE  KOHTPOJBHBIX — 3aJaHUil  CIIOCOOCTBYET
3aKPETUICHUIO W YTITYOJICHUIO TEOPETUYECKUX 3HAHWH, MOJYICHHBIX CTYJICHTOM B XOJI€
CaMOCTOSITeIIbHOM paOOThI HAJl MaTepUaJIOM Kypca, HallpuMep:

1. Ilepeuncnure u3BecTHbie BaM MeTO bl aHATM3a (PYHKIIMOHAIBHBIX MAaTEpHAJIOB.
2. ChopMynupyiTe OCHOBHOM 3aKOH CBETOIIOTJIONICHMS, MEPEUYUCITUTE IPUIUHBI
OTKJIOHEHUS OT HEro.

3. Hapucyiite OJIOK-CXEMBI aTOMHO-a0COPOITMOHHBIX u SMHUCCHOHHBIX
CIIEKTPOMETPOB.

4. TlepeuncauTe OCHOBHBIE CTAIMA PEHTTCHOCIICKTPAILHOTO aHAIH3a.

5. B "em 3axmrodaroTcs MpEHMYIIECTBA PEHTTEHO(DIYOPECIEHTHOTO aHajiu3a I10

CPaBHEHUIO C OOBIYHBIM ATOMHO-3MHCCHOHHBIM METO/10M?

6. Uro mpencraBisrOT CcOOOM TPU  OCHOBHBIC CHCTEMBI  PEHTICHOBCKOTO

MHKPO30HIOBOT0 aHaIM3aTopa?

IToBepXHOCTM KaKMX MaTepUAIOB MOYKHO aHAJIM3UPOBATh C TOMOIIbI0 POIC?

8. IloueMy KOJIMYECTBEHHbIH aHaAIM3 MOBEPXHOCTH TBEPAOrO Tela B OCHOBHOM
IIPOBOJAT PACUETHBIMU METOIAMM?

9. HazoBuTe OCHOBHBIE METOJBI PETHCTPAIMM MACC-CIEKTpa W 0OpaOOTKH JaHHBIX
aHaIu3a.

10.Pacu¢pyiite naHHble, MOJYyYEHHBIE NMPU ATOMHO-3MHUCCHOHHOM CIEKTPAJIbHOM
aHaIu3e.

11.Pacmudpyiite naHHBIC, TOJYYEHHbIE NpPHU DJIEMEHTHOM aHajJIM3€ MaTepHajoB
PEHTIeHO(PIIyOPECHEHTHBIM METOJIOM.

12.PaccunTaiiTe mnapaMmeTpbl KPUCTANIMYECKONM pEIIETKH Ha OCHOBE aHaiu3a
TU(GPaKIMOHHBIX YTJIOB MO JAHHBIM PEHTTEHOTPaAMM.

13.B  Hekoropbix  mpombiinuieHHbIXx — OIIP  cmekTpomeTrpax — ucnosb3yeTcs
MHUKPOBOJIHOBOE 8 MM H3iydyeHHe. Kakoe MarHMTHOE mojie HEOOXOAMMO B 3TOM
cilydae, 4ToObl BBECTH 3JIEKTPOHHBIH CIIMH B PE30HAHC?

14 Menp xpuctammmsyerca B ['LIK pemerky co croponoii 361 nm. IIpenckaxure Bua
IU(PPAKIIMOHHON KapTUHBI €€ TOPOIIKA MPU UCTIOIB30BaHUU PEHTTEHOBCKUX JTyuei
C JJIMHOM BOJIHBI 154 miMm.

~
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15.0ueHute pasmepbl NPEAJIOKEHHBIX KPUCTAIUIUTOB MO YITUPEHUIO TUPPAKITUOHHBIX
JUHUN B PEHTT€HOBCKUX JTy4ax.
16.Ha ocHOBaHMM TIOJIyYEHHBIX OSKCIEPUMEHTAJIBHBIX JaHHBIX, OMNPEIEIIUTE
coliepKaHUE 3aJaHHBIX AJIEMEHTOB B HCCIEAyeMbIX oOpaslax (MCHOJb30BaHHE
MeTOo/1a KaTuOpOBOYHOTO Tpaduka).
17.HapucyiiTe onTHUECKYIO CXeMy KBaHTOMETpa U 0O0BSICHUTE, KaK UCTIOIb3YETCS STOT
npuOop Ui aHaIH3a MAaTEPUATIOB.
18.1nTepnperupyiite 3KcrepuMeHTaNbHbIN crektp SIMP, cHaThii Ha uactote 60
MTI'1. Kakue usmeHneHus: mpou3onayT, ecim crektp oyaetr cHaT Ha 300 MI'n?
19.Yto0 Takoe pa3mepHbIii 3¢ (HEKT B TEXHOJIOTHH HAaHOMATEPUAIOB?
20.Kak paccuuThIBaIOT yAENbHYIO TOBEPXHOCTh YJIBTPAAUCIEPCHBIX MOPOIIKOB
METAJIJIOB I10 IaHHBIM PacTPOBOU MEKTPOHHONW MUKPOCKOTIUU?
21.B yem cOCTOUT pa3iauyuue MEKTPONPOBOJIHOCTH MPOBOJHUKOB, IMOITYIPOBOAHUKOB
U IU3JIEKTPUKOB C TOYKU 3pEHUS 30HHON TEOpUH?
22.®usndeckue ocHOBHI A dekTa Xoiia U ero u3MepeHue.
23.MarauToCTpuKIMs MaTEPUAJIOB U METOJIbl €€ U3MEPEHMUS.
24.Buipl TIOMUHECIIEHIIMM B 3aBUCMOCTH OT CII0C00a BO30YKIEHUS.
25.0CHOBHBIE  XapaKTEPUCTHKH JIIOMHHECHEHIIMU. HTepmperanus  CIEKTPOB
JTIOMUHECICHITHH.
26.MarHuTHbIE CBOMCTBA HU3KOPAa3MEPHBIX YaCTHUI METAJITIOB.
27. CyneprapaMarHeTHKH.
28. I'uranTcKkoe MarHUTOCONIPOTUBIICHHUE, OTPUIIATEIbHOE MATHUTOCOTIPOTHBIICHHUE.
0) Kpumepuu oyeHusaHus KomnemeHyutl (pe3yibmamaos)
- 110 TSATUOAITLHOM CHCTEME.
8) onucauue wWKaIbl OYEeHUBAHUS
- OLICHKA «OTJINYHO» CTaBUTCS IIPU BBIIIOJHEHUH, HE MeHee ueM 98% 3ananuii;
- OLICHKA «XOpOII0» CTaBUTCS MPH BHINIOJIHEHNHU, HE MeHee ueM 80% 3amanuif;
- OIIEHKA «Y/JOBJIETBOPUTEIHLHO» CTABUTCA IMPHU BHINIOJHEHUU, HE MeHee yeM 60%
3aJlaHU;
- OLICHKA «HEYJOBJIETBOPUTEIILHO» CTAaBUTCS NPU HENPaBUIBHOM OTBETE Oolee,
yeMm Ha 50% BOIPOCOB TecTa WM HEBBINOIHEHUU Ooee, ueM 50% 3agaHuil.

6.2.4. KypcoBasi padora

KypcoBas paGoTta coBMECTHO C J1TaOOpaTOPHBIM MPAKTUKYMOM IO AMCLMILIMHE
o0ecrieunBaeT 3aKpeIyieHHe, MPAaKTHUYECKOe OCBOCHHE U YIIIyOJieHWe 3HaHuM,
MOJIyYEHHBIX Ha JIEKIMOHHBIX 3aHATHUAX, (OPMUPOBAHHWE YMEHMH, YKa3aHHBIX B
KBATM(UKAIIMOHHON XapakTepucTuke OakamaBpa. Llenb KypcoBoit paboThI - pa3BUTHE Y
oOy4Jaronmxcs HAaBBIKOB CaMOCTOSTEIILHOU paboTHI, HCCIIEI0BATENbCKON
JEeATEeNbHOCTU U TBOPUYECKOW MHUIIMATUBEI MIPU PEIIEHUH KOHKPETHOM 3a/lauyu B paMKax
BBIOPAHHOT'O METO/A UCCIIEIOBAHUS TBEPBIX TEI.

B pesynbrare BbIIIOJHEHUS KypcOBOM pabOTBl B paMKaxX IUCLUILUIMHBI «MeTobl
UCCIIEIOBAHUSI TBEPBIX TED CTYAEHTHI TOJDKHBI: 3aKPENUTh U YIIyOUTh TEOPETUUECKUE
3HaHUS MO JUCUUIUIMHE, MOJYYUTh U Pa3BUTh HABBIKM MCIOJIb30BaHUS OOIIEHAYUYHBIX
3HaHUM, HAYYHOU U cpaBo4yHOM utepaTypsl, cranaapta (I'OCTos, OCToB), apXuBHBIX
MaTepUaJoB M JOKYMEHTOB IJisl MOMCKAa HMHQOPMAIUMU MO BHIOPAHHOMY METOAY
MCCJIEIOBAHUSI TBEPJIBIX TEJI; NOJYYUTh M Pa3BUTh HABBIKM 3KCIEPUMEHTATOpa Ha
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COBPEMEHHOM HAay4YHO-HUCCIEAOBATEIbCKOM OOOpY/AOBAaHUM;, YMETh MPEJICTABIATh
MOJIyYCHHBIE PE3yJbTaThl B BHUJIE€ OTYETOB M HAYYHBIX MyOJUKAIMM, MOJYyYUTH OIBIT
npo(ecCHOHaNBHOTO y4acTHUsl B HAYYHBIX JUCKYCCHUSIX MPU 3alIUTE KypPCOBBIX pabdoT;
BJIAJIETh TEOPUEHN U MPAKTUKON COBPEMEHHBIX METOJIOB UCCIIEIOBAHMS TBEPIBIX TEI.

OOyuaromuecs BBIOTHSIIOT KYPCOBBIE pa0OTHI IO TEMATHKE U3Y9aeMOU TUCIIATITAHBI
«MeTtoapl WCCIEOBaHUS TBEPABIX TEI», C YyYETOM OCOOEHHOCTEH HayYHBIX
HCCIeNoBaHi Ha Kadenpe XUMHUHM TBEPJOTO Tejla U XMMHYECKOTO MaTepUATIOBEICHUS
WHCTHTYTa (YHIAMCHTAIBHBIX HayK (TeMaTuka KypCOBBIX pabOT IO JIHUCIUIUIHHE
npuseaeHa B [Ipunoxkenuu 1). [To cBoemMy xapakTepy TEMbI KypCOBBIX padOT MOTYT OBITh
OKCIICPUMCHTAJLHBIMH,  pPAaCUCTHBIMH  WJIA  TEOPETHYECKHMH. TpeboBaHUS K
o(OopMJICHUIO KypcOBOM paboThl mpencraBieHbl B I[lpunoxenun 2. BeinosHeHue
KypcoBOM  palOOThl CTyJeHTa oOleHuBaeTcs AU EepeHIUPOBAHHO  («OTIUYHOY,
«XOPOIIO», «YIAOBICTBOPUTEIBHO», «HEYIOBICTBOPUTEILHO»). OICHKA BBICTABIACTCS
M0 WUTOTaM 3allUThl KypCOBOW PabOThl HA MTOTOBOM 3aHATHM - «3aCEJaHUU HAYIHO-
TEXHUYECKOTO COBETa», HA KOTOPOM OOyUaroIIMecs: TaKkKe OBIAJEBAIOT YMEHUEM BECTU
JOUCKYCCHIO U CAMOOLICHKE.

a) Kpumepuu OYyeHUBaHus KomMnemeHyuli (pe3yibmamos)
- 110 NATUOAIUTLHOM CUCTEME.
0) onucanue WKAIbl OYEeHUBAHUSL

OrneHka «omauyHo» BBHICTABISIETCA 3a:

- KypCcOBYyIO paboTy, MOJTHOCTBHIO BBHIIIOJHEHHYIO B CPOK B CTPOTOM COOTBETCTBHH C
npaBuiamMu opopmieHus, ykazanHbIMU B [Ipunoxenun 2, tpedoBanusimu 'OCTa;

- YCTHBIM JOKJaJ, B KOTOPOM OIIEHMBAETCS COOTBETCTBUE COACPX AHHS JOKJIanaa
COJIEpKaHUIO0 KypPCOBOM pabOThI, yMEHHE KOPPEKTHO CPOPMYIUPOBATH 1IEb, MPOOIEMY
cBoeil paboThl, 0003HAYUTH aKTYaJIbHOCTh, OOOCHOBAaHHOCTH HCCJIEIOBATEIHCKUX
METOJ/IOB, JIOTHYECKH TPaMOTHOE IMOCTpPOEHHE JOKIana; yMeHHe chopmMyInpoBaTh
Hay4HBIA pe3yJbTaT CBOETO MCCIEIOBAaHUS: HOBU3HY KypCOBOM paOOThI, BO3MOKHOCTD
MIPUMEHEHUS PE3YJIbTATOB, HAJTMYNE MUPOBO33PEHUECKOTO B3IIIS/IA;

- MYJBTHUMEJUNHOE COMPOBOXKJICHUE JOKiana (JIJAKOHMYHOCTh WJUTIOCTpAIuu
KypCOBOI pabOThI MpU HEOOJIBIIIOM KOJIMUECTBE HATJISIIHOTO MaTepuaa);

- Pa3BEpHYTHIC OTBETHI HA BOIPOCHI;

- aKTUBHOE Y4JacCTHE B JUCKYCCHH;

- BBICOKHMI YPOBEHBb CAMOCTOSATEILHOCTH BBITTOTHCHHUS;

- TOYHOCTH (POPMYJIUPOBOK M SIMOIIMOHATBHOCTD M3JI0KEHUS.

OreHKa «XOpOIII0» CTAaBUTCS 3a:

- KypCOBYIO paboTYy, MOJHOCTHIO BHIMOJHEHHYIO B CPOK B COOTBETCTBUH C IPABHIIAMU
odopmienus, ykazanubiMu B [Ipunosxkenuu 2, tpedoBanusimu ['OCTa;

- YCTHBIN JTOKJIaJ B COOTBETCTBUHU C BHIIIE OMMCAHHBIMU TPEOOBAHUSIMH,

- MyJIbTUMEIUITHOE COMTPOBOXKICHUE JTOKIIATA;

- HE TOJHBIE OTBETHI HA BOMPOCH (CONIEpPKAaHME OTBETOB CBUICTEIBCTBYET O
JOCTaTOYHBIX 3HAHUSAX CTYJICHTA).

OreHKa «yIOBIETBOPUTEIIBHO» BBICTABIISIETCS 3.

- KypCOBYIO palOTy, BBINOJHEHHYI0O B CPOK B COOTBETCTBUM C IpaBUIIAMU
oopmieHusi, ykazanubiMU B [Ipunoxenun 2

- YCTHBIN JTOKJIa/] B COOTBETCTBUHU C BBIIIE OMMCAHHBIMU TPEOOBAHUSIMH;

- MYHBTHMCHHﬁHOC COIIPOBOXKXACHUE JOKJIaaa (He COOTBETCTBUEC COACPKAHUA
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JIOKJIa/1a ¥ TTIOKa3bIBAEMBIX CJIANJIOB);

- OTBEThl Ha OOJBIIYI0 YacTh BONPOCOB OTCYTCTBYIOT (COJEp)KaHHE OTBETOB
CBUJICTEIBCTBYET O HEJOCTATOYHBIX 3HAHUAX CTYJICHTA);

- cnaboe ydacThe B JMCKYCCHH, CBUACTEIbCTBYIOIIEE OO0 OrpaHMYEHHOM YMEHUU
CTYJCHTA MPUMEHSTH MMOTYYCHHbIC 3HAHUSI.

OneHka  «HEYJOBJIETBOPUTEIBHO»  BBICTABIAETCS 33  KypCOBYIO  padory,
opopMIIeHHYI0O HE MO TmpaBuiaaM (HE COOTBETCTBYET IIpaBWJaM, OINHCAHHBIM B
[Tpunoxenuun 2, npaBunam ['OCTa); oTBeThl Ha BONPOCHI KOMHCCHUU - OTCYTCTBYIOT.
Copep:xaHre OTBETOB CBHJIETENBCTBYET O CIAObIX 3HAHUSAX CTYICHTA U €r0 HEYMEHUU
pemath npoecCuOoHaIbHbIC 3aJaUH.

KputrepusiMmu o1ieHKH KypcOBOM paOOThl TAaKKE SBIJISIIOTCS Ka4eCTBO COJIECP>KaHUS U
odopmiienus. OueHuBaroTcs: Gopma JeJeHHe TEKCTa Ha BBEACHHUE, OCHOBHYIO 4acTb U
3aKJIFOUEHUE; JIOTUYHBIA U TOHATHBIA NEPEeXo] OT OJHOM 4YacTH K JIpYrod, a Takke
BHYTPU 4YacTe C HCIOJb30BAHUEM COOTBETCTBYIOIIUX S3BIKOBBIX CPEJICTB CBA3H;
coJiep;KaHue COOTBETCTBUE TEME; HAJIMYME LIeJIeH, 3a/1a4 B BBOJHOM YacTH, UX Pa3BUTHE
B OCHOBHOM 4YacTHU (pacKpbITUE OCHOBHBIX IOJIO)KEHUN Yepe3 CHCTEMY apryMEHTOB,
NOJIKPEIUVICHHBIX (paKTaMU, MPUMEPAMU U T.I1.); HAJIUYUE BBIBOJOB, COOTBETCTBYIOILUX
Heau paboTbl M COAEP)KAHWIO OCHOBHOM 4YacTH; CHOCOOHOCTh MPOQPECCHOHAIBHO
NPEACTABIATh MW OQOPMIIITH  pe3yJbTaThl  HAYYHO-HCCIIEOBATENbCKUX  padoT,
6ubnrorpaduro u WHEIE MaTEPHAITBI, CAMOCTOSITEIIBHOCTh BBITIOJIHEHUS U T.1I.

6.2.5. YcTHBIN ompoc, KaK BHJ KOHTPOJS M MeTO] OUeHHWBaHUsl GopMHpyeMbIX
YMeHHM, HABBIKOB U KOMIIETEHIMH (KaK U Ka4YecTBa UX (pOPMHPOBAHUSA) B PAMKAX
Takou (popMbI Kak cobeceioBaHue

a) Kpumepuu OYeHUB8aHUus KoMnemeHyuil (pe3yiomanmos)

CobOecemoBanre — OIICHOYHOE CpPEICTBO, OpraHM30BaHHOE Kak Oecema
MpernoiaBaresis ¢ OOyJarouuMCs Ha TEMBI, CBS3aHHBIC C BBIITOJIHEHHEM TMPOTPAMMBbI
y4eOHON IUCIUIUIMHBI Ha pPa3HbIX J3Talax €€ BBIMOJIHCHWS, W PACCUMTAHHOE Ha
BBISICHGHHE 00BbeMa 3HAHMA OOydYaromierocs IO OINPEACICHHOMY pasfeny, TeMe,
npoO0jeme u T.II.

KpurepusMu orieHKH OTBETa TIPH COOCCETOBAHUH SIBIISIFOTCS:

- KadecTBO OTBeTa (00IIas KOMITO3UIIMS, JIOTUYHOCTh, YOEXKIACHHOCTh, OOIIas
APYIULINSA);

- OTBETHI Ha BOMPOCHI: MOJTHOTA, apPTyMEHTUPOBAHHOCTD, YOCKIEHHOCTD.

0) onucanue wKanbl OYEeHUBAHUSI

- OTBETHI Ha BOIPOCHI TIOJIHBIC C MMPUBUACHUEM IIPUMEPOB H/HIIH ITOSICHEHUI;

- OTBETHI Ha BOIPOCHI ITOJIHBIC W/MIIM YaCTHYHO TTOJTHBIC,

- OTBETHI TOJLKO Ha DJIEMEHTAPHBIC BOMPOCHI;

- HET OTBETA.

6.3. MeToanyeckue MaTepuaJbl, ONpeaesiouie NpoueIypbl OLeHNBAHUS 3HAHUIA,
YMEHHMH, HABbIKOB H (MJIM) ONBITA AeATEIbHOCTH, XapaKTePU3yoLIue dTAlNbI
(popmMupoBaHus KOMIIETEHIIUI

B ocHoBe mpouenypsl orpeaeseHus ypoBHS C(HOPMHUPOBAHHOCTH KOMIETEHIUHN
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nexut OamnpHO-peiitunroBas (bPC) onenka 3HaHWN, YyMEHHM, HaBBIKOB (WJIM) OIBITa
nesitenbHOCTH  cTyneHToB. BPC  3aHocuTcs B 3JEKTPOHHYIO HMH(OpMaMOHHO-
obpasoBatenbuyto cpeny KemI['V (http://eios.kemsu.ru).
bannbHO-pedTUHTOBas CUCTEMa OICHKM MpeAHa3HaueHa Ui KOMIUIEKCHOM

OLICHKH 3HaHUW CTYJCHTOB B TEYEHHE BCEr0 y4yeOHOro Tofa M OpPHUEHTHUPOBAaHA Ha
noJlyueHrue 0ObEKTUBHON KapTHUHBI YCIIEBAEMOCTH CTYJeHTOB. Llens BBegeHHs OaIbHO-
PEUTHHIOBOW CHCTEMBI — aKTUBHU3aLlMsl Y4eOHON pabOThl CTYJCHTAa B TEUEHUE CEMECTPa,
CO3/IaHKE YCIOBUH 7151 0053aTENBFHOTO MOCEIICHUS 3aHITHIA, CMEIICHUE [IEHTPA TIKECTH
C 9K3aMEHAIIMOHHOM cecCUU Ha TeKYIIYI0 paboTy B CEMECTpE.

Jlnis oueHku pabOThl CTyIEHTa MCIOJB3YETCsl MOJIETh CpeaHero daia (cymMMapHOR
PEUTHUHTOBOM OIIEHKH), KOTOpbIA mepeBoauTcs B Oamwiel mo 100-0ayuibHOM IIKaie B
COOTBETCTBUHM C TabyuueH 1.

Tabnuna 1.
IlepeBop cpennero 6aia B 100-6aybHYyI0 CUCTEMY
Cpenunnii 6a1 Bana
no 100-0annbpHOM MIKaJIe o 5-0a/IJILHOM cucTeMe
96-100 5 OTJIMYHO
86-95 5 OTJIMYHO C HEJOYETaMU
66-85 4 xopormro
51-65 3 yIOBJIETBOPUTEILHO
0-50 2 HEYJJOBJIETBOPUTEIHHO

PeituHroBass cymmapHasi OLIGHKAa CKJIQJbIBA€TCS W3 PEUTHHIOBBIX OLEHOK:
KOHTPOJIBHBIX, TA0OPATOPHBIX padOT, IK3aMeHa U T.]I.

Pe3ynbraT pabOThl Ha KaXJAOM MPAKTUUYECKOM 3aHSITHUU OIEHUBAETCS C MOMOIIBIO:
TECTOBOTO  KOHTPOJIA MO pasfeny JUCIHUIUIMHBI;  CaMOCTOSITEIbHON  paboThI;
KOHTPOJIbHBIX pa0OoT MO TeME 3aHATUA 110 S-0ayuIbHOM 1IKae.

Hwxe mnpuBenena tabnuia ¢ OamiamMud MO BUAAM JACSTEILHOCTH, TpeOOBaHUS K
MOPOTOBBIM ~ 3HAUEHUSIM  JOCTHKEHHH TI0 BHUAAM JICSATEIbHOCTH, TEKyIIUe |
aTTeCTaIIMOHHBIC 0aJUIbI (CM. TaOIUIIBI 2,3).

Tabnuma 2.
bannpHas cuctemMa OLIEHKH MO BUAAM JICSITEIIbHOCTH
Ne Bua gesTrebHOCTH MakcumajbHbIH 0aJ11 KoauyectBo
1 Jlexmst 1 16
2 KonrponsHas pabota, TeCT 110 UTOram 5 4
3aHATHS
4 Jpyroii Bua nesTebHOCTH 10 1
6 KomnokBuym 5 1
7 JlaboparopHast pabota 1 9
Tabmura 3.
MakcuManbHbIe OaIbI 10 JUCHUITIIINHE
MaxkcumanbHBbII MaxkcumanbHbII
TeKyIui 0a11 aTTeCcTAlMOHHBIN
0aJL1
60 40
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HToroBass oleHKa Ha 3K3aMEHE ONpeNessieTcss Kak cpeaHss apudmerndeckas
CEMECTPOBOM PEUTHUHTOBOW OIEHKH MO JIBYM MOJYJsIM (OLIEHKa TECTOBBIX 3aJlaHUM,
3aJlaHUi KOHTPOJBHBIX PabOT, KYpCOBBIX pabOT, OTUETOB MO JIA0OPATOPHBIM paboTam,
ABJISIFOIIUXCSI KOMIOHEHTAMH Y4€OHO-METOAMYECKOr0 KOMIUIEKCAa [0 JAMCLMILINHE
«Metoapl HCCIIEIOBAaHUS TBEPIBIX TE», OTPAXKAIOIMMU CTPYKTYpy Kypca U
BKJIFOYAIONIMX BOMNPOCHI MO BCEM pas3zesiaM JHMCLMIUIMHBI) W OLUEHKH 3a DK3aMEH U
MIEPEBOUTCS B OIIEHKY 10 S-0anbHOU cucteme (Tadmuna 1). OCHOBHBIME TpEeOOBaHUSIMU
K TIOJTYYEHHIO 9K3aMEeHa IO KypCy SABIISIOTCS: TMOJHOCTHIO BHIMOIHEHHBIN yUeOHBIN T1aH
M3Y4YCHUSI NUCHUIUIMHBI (TIPEICTaBICHHBI B pabodeil mporpamMme); BBITIOJIHCHHAS U
3alllMIEHHast KypcoBasi paboTa, BHITOJHEHHBINA Ta00PATOPHBIN MPAKTUKYM; TIPABUIIbHBIC
OTBETHl Ha BOMNPOCHI HUTOrOBOTO TeCTa MO MOAYIHO «DPU3UKO-XUMUYECKUE METO]IbI
MCCJICIOBAHMS MaTEpUaIOB» M 9K3aMEHAIIMOHHOTO OMIIeTa.

[logpobHO omucaHue KPUTEPUEB OILICHUBAHUS KOMIIETCHIIMA Ha DJK3aMeHeE,
OINKMCAaHUE MIKAJ OLEHMBAHUS, KOMIO3ULHS KOHTPOJIbHOIrO 3aAaHusi onucanbl B @OC
TV CUUTUIAHBI.

[Ipu momydenun oOIIEH HEYTOBICTBOPUTEIHLHON OIICHKM Ha HSK3aMEHE OaJlibl,
HaOpaHHBIE 32 9K3aMEH, HE HAYUCIISIOTCS B OO pEUTHHT CTYJCHTA.

[Io kypcoBoii paboTe BBICTaBISETCS OT/ACJIbHAS OIEHKA. 3aluTa KypCOBOM
paboThl OTHOCHUTCS K PYyOEKHOMY KOHTPOJIO M MPOBOJIUTCS B KOHIE ceMectpa. llpu
OLICHKE KayeCTBa BBINIOJIHEHUS] U YPOBHS 3alllUTHl pabOThl PYKOBOJCTBYIOTCA M. 6.2.4.
HACTOSAIIEH mporpamMmbl. MakcUMaNbHbIN aTTecTalMoHHbIi 6amt - 100.

Jns  crygeHTa JOCTUTHYTHIA  YpPOBEHb OOYYEHHOCTH (MUTOTOBash OTMETKA)

OIpCACIIKICTCA B COOTBETCTBUHU C aJITOPUTMOM, IIPUBCACHHBIM B T3,6J'II/II_I€.

YpoBHu ycBOeHHS

KonkpertHble geiicTBUA
MaTepuaia u

CTYACHTOB, CBUACTC/IBCTBYOILIIUE

c¢popMHPOBAHHOCTH
0 10CTH2KEHMH JAHHOT0 YPOBHS
€1oco00B 1eATeJIbHOCTH
I[TepBorii Pe3ynpTaThl 00y4eHHUs1 CTYACHTOB CBUJIETEILCTBYIOT 00 YCBOCHUU UMH
menbie 50 6amioB HEKOTOPBIX DJIEMEHTApPHBIX 3HAHUM OCHOBHBIX  BOIIPOCOB  IIO
«HEYJIOBJIETBOPUTEIHHO nucuuIuiiHe. JlonyiieHHble OMMOKH M HETOYHOCTH MOKA3bIBAIOT, YTO
CTYyJIGHTBl HE OBJaAeNd HEOOXOJUMOW CHCTEeMOW 3HAHWH IO
JMCLUTUINHE.
Bropoii (penpoaykTuBHBIN) | JIOCTHTHYTBI YpOBEHb OIIGHKH PE3YJIbTATOB OOYYEHHsS ITOKa3bIBAaCT,
ot 51 o 65 6amioB 9TO CTYAEHTHI 00IaJaroT HEOOXOMMMOM CUCTEMON 3HAHMI M BIAICIOT
«YAOBICTBOPUTCILHO» HEKOTOPBIMM ~ yMEHMAMHU 10 aucuuiuinHe. CTyAeHTBl CHOCOOHBI

NOHUMATh W HHTEPIPETUPOBATH OCBOCHHYIO HH(OpMaINUIO, dYTO

SBJISIETCS] OCHOBOM yCIeIHOro (opMUpOBAHUS YMEHUIM M HABBIKOB IS

peleHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a/au:

— BOCHpPOM3BOJAT TEPMHUHBI, KOHKpETHbIE (DAaKTbl, METOJIbl H
MPOLIEAYPBI, OCHOBHBIE MTOHATHUS, TPABUJIA U IPUHLIMIIBL,

— TPOBOAAT IMPOCTEHIINE PACUETHI;

—  BBINOJHSIOT 3aJaHusI 110 00pa3Ily (MM 10 MHCTPYKIMH).
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Tperuii CTyneHT mpoJEeMOHCTPUPOBAT PE3yJIbTaThl Ha YPOBHE OCO3HAHHOIO

(PEKOHCTPYKTHUBHBIN) BIIQJICHUS YYEOHBIM MaTEpHUaJIOM M y4COHBIMU YMCHHSIMH, HaBBIKAMH
oT 66 10 85 GayuIoB U cnocobaMu JAEITeNbHOCTH 10 aucuuiuinHe. CTyAeHT CIrocoOeH
«XOPOLIOY aHAJIM3UPOBATh, MPOBOJUTH CpaBHEHHWE M OOOCHOBaHHWE BBHIOOpA

METOAOB  pELICHHs  3aJaHUd B  IPAKTUKO-OPUEHTUPOBAHHBIX

CUTYalUsIX, @ UMEHHO:

— 0oO0BscHSET (PaKThl, IpaBUIa, IPUHIIUIIBL;

— 1npeobpazyeT  CIOBECHBIA  MaTepuaql B MaTeMaTHYecKHe
BBIPaXKCHMS;

— TPENOJIOKUTEIBPHO  ONMHUCBhIBaeT  Oymymiue MOCJIE/ICTBUS,
BBITEKAOIINE U3 UMEIOIINXCS JaHHBIX;

— yCTaHaBJIMBAaET B3aUMOCBS3M MEXJY COCTaBOM, CTPOCHHEM H
CBOMCTBaMM XMMHUYECKHUX BEILIECTB;

— TPOBOJAUT PacyeThl O XUMUYECKUM (POpMysIaM U YpaBHEHUSM;

— CaMOCTOSITEJIbBHO  MPOBOJUT XMUMHYECKHUU  HKCIEPUMEHT IO
WHCTPYKLMHU U OMUCHIBAET €TO PE3YJIbTaThI.

— TPUMEHSAET 3aKOHbI, TEOPUU B KOHKPETHBIX MPAKTHUECKUX

CUTYaIUsX;
— HCHOJb3YeT MOHSATHS U MPUHIIUIIBI B HOBBIX CUTYalIUSX.
YeTBepThlii (TBOpUECKUA) CrygeHT cnocoOeH HCIONb30BaTh  CBEACHHS U3  Pa3IMYHBIX
oT 86 1o 100 OamoB HWCTOYHUKOB JUIS YCHEIIHOTO HCCIEAOBaHUS M IMOWUCKA PELICHUs B
«OTJIIUYHOY HECTaHJIAPTHBIX TPAKTUKO-OPUEHTUPOBAHHBIX CUTYaIUsX:

— OpHUEHTHpYeTCS B MOTOKE XMMHUYECKON HMH(OpMaluu, ompeneiser
HUCTOYHUKHA HeoOXoAuMol wuH(OpMaIKi, yMeeT TMoiay4yaTh eg,
aQHAJIM3UPOBATH;

— nuet pedepart, BHICTYIIICHUE, TOKIAT;

— [pemjlaraeT IUIaH IIPOBENECHUS OKCIEPUMEHTa WIM JAPYIHUX
JIEHUCTBUIA;

— OLICHUBAET JIOTUKY MTOCTPOEHUS TEKCTA;

— OICEHHUBACT COOTBCTCTBUEC BBHIBOAOB NMMCIOIITUMCS JaHHBIM,

— OLCHHUBACT 3HAYUMOCTH TOI'O WJIKM MHOI'O NPOAYKTA ACATCIbHOCTH,

— MPOTHO3UPYET CBOMCTBA XMMHMUYECKHUX BELIECTB HA OCHOBE 3HAHUS
00 WX cocTaBe W CTPOEHUHU U, HAOOOPOT, MPEAINOIaraeT CTPOCHHE
BEIIIECTB Ha OCHOBE MX CBOMCTB;

— IUIAHUPYET U OCYHIECTBISIET XUMUYECKUI DKCIIEPUMEHT.

7. IlepeyeHb OCHOBHOI U JONOJHUTEILHOI YUeOHOI JIUTEPaTypPhl, HE00X0AUMOM
JJIS OCBOEHUS MOYJIs1 «DU3UKO-XUMHYECKHE METOAbI HCCIET0OBAHUS MATEPHAJIOB)
TUCHMILTUHBI «MeToAbl HCCIe0BAHUSA TBEPABIX TeJ»

a)  OocHOBHas yueOHas JuTepartypa:

1.  Taszenayp, E. I Metonbl uccnefoBaHusi MarepuaioB. ydeObHoe mocooue / E.T.
["azenayp, B.M. Kpamenunun, JI.B. Ky3pmuna. Yue6noe nocobue. Kemeposo. KemI'V,
2013. - 336 c.

2. Tazenmayp, E.I'. MarepuanoBenenue [DIEKTPOHHBIN pecypc]: SIEKTPOHHBIH
CHEIIPAKTUKYM (TeKcTo-rpaduueckue yueOHbie matepuanbl) / E. I'. T'azenayp, JI. B.
Ky3emuna, B. U. Kpamenunun; KemepoBckuii roc. yH-T, Kadeapa xumuu TBepaoro
Tena. - DJIEeKTPOH. TeKcToBbie JaH. - KemepoBo: KemI['Y, 2014. - 1 »n. ont. auck (CD-
ROM) Pexum goctyma: http://edu.kemsu.ru/res/res.htm?id=15185. [lata oOpaiieHus
05.02.2018.
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0) JomoJIHUTE/IbHAS yueOHasl JJuTeparypa:

1. Kpumradosuy, B.1. ®uzuko-xuMudeckue METOIbl UCCIEIOBAHUA: YUCOHUK IS
OakanmaBpoB [DnekTpoHHbI pecypc]: yueOnuk / B.M. Kpumradosuu, JI.B.
Kpumradgosuu, H.B. EpemeeBa. - Dnektpon. gan. - M.: lamkos u K, 2015. - 208 c. -
Pesxxum noctyna: http://e.lanbook.com/book/61057. lata oopamenus 05.02.2018.

2. JlebyxoBr B. U. ®u3nko-xuMHUYECKHE METOIBI HCCICAOBAHUS [DIEKTPOHHBIN
pecypc]: yuebnuk / JlebyxoB B. U., Okapa A. WU., IlaBmouenkosa JI. I1. - DmekTpoH.
nan. - CII0.: Jlans, 2012. - 480 c. Pexum pocryma: http://e.lanbook.com/book/4543.
Hata ob6pamenus 05.02.2018.

3. Kannucmep, V. MarepuanoBeieHrie: OT TEXHOJOTHMH K MPUMEHEHHUIO (METaJlIbl,
Kepamuku, nosumepsl). / Y. Kammucrep, . Peruu. Ilon pen. Mankuna A.S. U3n. HOT,
2011. - 896 C. Pexum J0CTyIIA: http://e.lanbook.com/book/4290,

http://e.lanbook.com/books/element.php?pll_cid=25&pl1l _id=4290. Jlara oOparicHus
05.02.2018.

8. [lepeyenb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
«/HTEepHeT», HeOOXOAUMBIX IJISl OCBOCHH S JUCHUILIHHbBI

1 Enunoe okHO nocTynma K o0Opa3oBaTelbHBIM pecypcaM. TemMaTHuecKHidl KaTajor
o0Opa3oBaTeNbHBIX peCypcoB. XuMusl. Pexum JOCTyTIa:
http://window.edu.ru/catalog/resources?p rubr=2.2.74.7. Jlata o6pamenwus 05.02.2018.

2 O®enepanbHblii TopTan  "Poccuiickoe o0pasoBanue". Karamor o0pa3oBaTeIbHBIX
pecypcoB. Pexum moctyma: http://www.edu.ru/#. Jlata oopamenus 05.02.2018.

3 TOCT 7.1-2003. Cucrema craHmapToB 1o uHGMOpManuu, OHOIMOTEYHOMY H
u3aTeNbcKkoMy Jneny. bubnuorpaduueckas ccbiika. OO0mue TpeOoBaHUS W TMpaBuUiia

cocrapnenus. Bsem. 2009-01-01. — M.: Crangaptundopm, 2008. — 22 c.
(http://gostexpert.ru/gost/gost-7.0.5-2008, nara obOpaienus — 05.04.2018).

4 "Poccuiickoe oOpa3oBanue" denepanbHbIil MopTall. Karanor
00pa3oBaTe/IbHBIX HHTEPHET-pecypcoB. Pexkum mocryma: http://www.edu.ru; nara
obpamenus 05.02.2018.

) Odunmaneueiii cait MunmcTepcTBa oOpa3zoBaHus W Hayku Poccuiickoit

®enepanuu. Pexxum nocryna: http://munoOpuayku.pd Jlara oopamenus 05.02.2018.

6 OO6pazoBarenbHbIe (PUIBMBI HA pa3IHYHbIE TeMbl. JICKIIMK B BEIYIINX POCCHUUCKUX U
3apyOCKHBIX By3axX. HayuyHas KOH(EpEeHIMs WJIM HAayYHO-TIONMYJIApHAS JICKIHS TI0
uHTepecyomeMy Bompocy OTKpBITHI 00pa3oBareabHBIA BHacomopTan UniverTV.ru.
Pexxum moctymna: http://univertv.ru/video/himiya/. lara ooparmenus 05.02.2018.

7 Hayunas AIEKTPOHHAA oubnuoTexa. Pexum JOCTYyTIA:
http://elibrary.ru/defaultx.asp, nata oopamienus 05.02.2018.
8 baza naunbix PedeparuBnbix kypHamoB BHUHUTHU. Pexum pocryna:

http://www2.viniti.ru/index.php?id=238&Itemid=53&option=com content&task=view,
nata oopamenus 05.02.2018.
9 DnekTpoHHas 0a3za nmaHHBIX auccepranuii PI'b  http://www.dslib.net, nara
obpamenus 05.02.2018.

Taxxe CTyAeHTbI 00eCeunBalOTCA UMEIOIIEHCS CIIPAaBOYHOM, HAYYHON U IpYyron
JUTEPATyPOU, UMEIOILLENCS B PACTIOPSKEHUN KOMIIBIOTEPHOTO KJIacca.
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9. MeTOIlI/I‘leCKI/Ie YKaszaHuda OJast oﬁyqaloumxcn M0 OCBOCHUIO MOAYJIA «Pusnko-
XMMHUYECCKHUE METOABI NCCJICI0OBAHUA MaTEPUAJTIOB>) TUCIHUIIJINHBI «MeTOI[LI
HCCJICA0BAaHUSA TBEPABIX TED»

Obwue pexomenoayuu cmyoeHmam

JlanHble MpoQecCHOHANBHBIX UCCIEIOBAHUNA MPOIECCOB MaMSITH TOBOPST O TOM,
YTO OCHOBHYIO 4YacTb HH(pOpManuu Mbl 3a0biBaeM B IMepBble 24 yaca TMocie ee
nonydyeHus. [loatomMy B mporecce oOydeHHs B TE€UEHHE CEMECTpA OYEHb BAKHO HE
TPaTUTh CUJIbI 3PS U MOCTApPaThCi MAKCUMAJIBHO HCIIOJIb30BAaTh BO3MOKHOCTH CBOEIO
OpraHu3Ma B 3allOMUHAHUU U3ydaeMoro marepuana. [Ipeqnaraem Bam npunepxuBaTbcs
CJIEIYIOLIEN CXEMbl 3aIIOMUHAHMS:

1. BHuMarenpHO npociymiaiiTe JEKIMIO M 3aJaiiTe BCe BOMPOCHI, YTOObI HE
ocTajach HESICHBIX MOMEHTOB. Toraa Jaxe eciau Bbl 0oJibllie HEe OyJeTe MOBTOPATH ITY
uHdopmaruto, mpumepHo 30% ee BaMHu 3alIOMHUTCA.

2. 3aocTpuTe CBOE€ BHUMAaHHE Ha TOM, YTO OBLJIO OCOOEHHO BaXXHO WIIU
HMHTEPECHO.
3. BepHyBuuce 10MOi, MpOCMOTpUTE CBOM 3amucH elie pas. Pacmmdpyiite

COKpAIlleHUs], BBIICNIUTE TJaBHOE, 100aBbTe Ty MH(POpMAILIKIO, KOTOPYIO TOMHHUTE, HO HE
ycnenu 3auKCUpOBaTh.

4, [lepen crnenyromum 3aHATHEM €II€ pa3 MPOCMOTPUTE CBOU KOHCIEKTHI,
JOTIOJIHUTENIBHYIO JIUTEPATYpPy.

PabGoras ¢ wu3ydaeMbIM MaTepuagoM TakuM oOpa3oM, B TMEPUOJ CECCUHU BBI
MMOYYBCTBYETE HACKOJIbKO BaM JIETKO BCIIOMHUTH MH(OpPMAIMIO U 3aTpaThl BPEeMEHU U
CHUJI HAa BOCCTAHOBJICHHE YTPAuYE€HHON Oy1yT MUHUMAJIbHBIMH.

5. IlpaBriIbHO NIITAHUPYWTE BPEMSI HA IOBTOPEHUE MAaTEpPHUaa.

6. Marepuai 1o npeaMery HeoOX0IUMO TTOBTOPUTH HE MeHee 4 pa3:

o 1-#t pa3 - mpocmoTp, oOIIasi OPUEHTUPOBKA, BBHISBICHUE HW3BECTHOTO H
HEU3BECTHOTO, C LEJBbI0 TPUMEPHO PaCIpEAEIUTh 3aTpaThl BPEMEHH HA M3YyYEHHE TOTO
WU MHOTO paznena (He 6osiee 1-1,5 yaco);

o 2- pa3 - BOCCTAHOBJICHUE B MaMSATU OCHOBHBIX MOJIOKEHUM, IEIOCTHBIN
OXBaT ATOM CHUCTEMBI;

o 3-1 pa3 - ocHOBaTeIbHas padoTa ¢ JIUTEPATYpPOl, TOBTOPEHHUE, 3aKPEILICHHUE
HanboJiee CyMEeCTBEHHBIX TEOPETUICCKUX TOJI0KESHHM, MPUMEPOB, (PaKTOB;

o 4-i1 pa3 - OKOHYATEIbHBIN TPOCMOTP MaTepHUasa, BOCCTAHOBICHUE B MTaMSITH
CXEMbl OTBETOB Ha BOIPOCHI, KOTOpPHIC MPEACTABISIIOT HAUOOJBIIYIO TPYAHOCTD,
COCTaBJICHHE C y4€OHBIM TEKCTOM CXEM OTBETOB Ha TaKHE€ BOIPOCHI; 3aKJIIOUUTEIIHHBIN
MIPOCMOTp MaTepua.

7. Ormnpenenenue TOHATUM, (QOPMYIUPOBKU OCHOBHBIX 3aKOHOMEPHOCTEM,
0003HaYEHUE OT/IENbHBIX BEJINYMH, OCHOBHbIE (DOPMYJIBI - 3TO HAJIO 3HATH TOYHO.

8. Ha xoHcynbpTanuio He0OX0AUMO MPUXOJIUTh, Jaxe eciu y Bac HeT BOIpoCOoB.
Ha xoHcynbpTamuu mpemnojaBaTellb HE TOJIBKO OTBEYACT HA BOMPOCHI, HO W OOpamaer
BHHMAaHHE CTYJICHTOB Ha HanOoJiee Ba)KHBIC Pa3/elibl, KOTOPhIE HAJAO0 TBEPJO 3HATH, HA
BOIIPOCHI, KOTOPBIC HanOoJee c1abo YCBOEHBI CTYICHTaMH, IO OMBITY CAa4d SK3aMEHOB
MPEABIYIIMMHA TPYIIIIaMA, HA WX TUITMYHBIE OIHOKH.
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9. IToaroToBKy K OTBETY Jydllle HAYMHATH C BOMPOCA, KOTOPBIA HAaMOO0JIee 3HAKOM.
[TpomymaiiTe TUTaH OTBETA U PEILICHHUS, a 3aTEM H3JI0KUTE €ro Ha Oymare.

10. B oTBeTe HEOOXOOMMO BBIIEIUTH TJIABHOE, YTO HauOoJIee BaXHO IS
MaTepraia B IeJoM. BeTyruieHue A0mKHO OBITH KpaTkuM, 1-2 ¢pasbl, OTpaXkaroliue
CIIO)KHOCTh M BaXHOCTh Bompoca. [loje3HO BHaudajme mOKa3aTh CBOIO CXEMy, IUIaH
PacKpBITHSI BOIIPOCa, a YK€ TOTOM ee AeTanmm3upoBath. OTBET TODKEH HOCUTH
3aKOHYCHHBIN XapaKkTep, T.€. HEOOXOIUMO CIIeTIaTh BHIBOABI U 3aKITFOYCHHUS.

11. Crporo cneauTe 3a TOYHOCTBIO CBOMX BBIP@KEHUUW M NPABUIBHOCTBIO
ynoTpeOieHusl TepMHUHOB. JIJIs1 3TOTO HY>KHO OJTHOBPEMEHHO TOBOPUTH U CIYIIATH CEOI.

12. bynpte 0cOOEHHO BHUMATEIBHBI K BOIIPOCAM TIPETOJaBaTeNs, K MAJICHIITUM €ro
3aMCYaHMSIM - CO3HATEIBHO WMJIM HET, HO OH MOJYKET HAaTOJIKHYTh Bac Ha mpunmoMuHaHUE
HOBOT'O, JIONOJIHUTEIHHOTO MaTepualia WM Ha IMOHMMaHWE HOBOW €ro CTOPOHBI, 3THM
HAJIO TYT YK€ BOCTIOJIb30BaThCH.

Memoouueckue pexomenoayuu 0is. CMyOeHmos8 no 0C80EHUIO Y4eOHO20
Mamepuana npu u3y4eHuu Mooy OUCYUNIUHBL

[Ipn u3ydenun ydeOHOW AUCUUIUIMHBI Oynyniue OakajlaBpbl XUMHHU JOJKHBI:
MPUCYTCTBOBaTh M H3y4yaTh OCHOBHOM Marepuall Ha JICKIMOHHBIX M JIA0OPATOPHBIX
3aHATUSAX; C JIOTNIOJHUTEIBHBIM MAaTEpPUAIOM 3HAKOMHUTBCS CaMOCTOATENIBHO C
WCMOJIb30BAaHUEM  MPEJIAraeMOM  JIMTEPATyphl, a TaKXE OCYIIECTBIATh MOUCK
HEOOXOJIMMBIX CBEACHUN C MOMOIIBIO CETEBbIX TEXHOJIOTHH; paboTaTh UHAUBUIYAIHHO
HaJl TTOATOTOBKOM K J1abOpaToOpHBIM paboTaM (IOMYyCKYy, MOJATOTOBKE OTYETA, 3aIlUTE),
BBITIOJTHEHHE KOTOPBIX SBISETCS 00s3aTelbHBIM YCIIOBHEM JIONyCKa CTyAEeHTa K
WTOTOBOMY TECTY I10 MOAYJIKO JTUCUIMIIJIMHBI U SK3aMEHY.

[InaHupoBaHWe BpEMEHHM HAa CaMOCTOSTEIbHYIO pPaboTy, HEOOXOJMMOTO Ha
W3YYECHUE HACTOSIEH IUCHUMIUIMHBI, CTYJICHTAM JIY4Ille BCETO OCYUIECTBIISITH HA BECh
CeMECTp, IpelyCMaTpuBasi MpPu 3TOM PETYJIIPHOE NOBTOPEHUE MTPOUIECHHOTO MaTepuala.
Marepuai, 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIUSAX, HEOOXOJIUMO PETyJISIPHO JOIOJHSTH
CBEJICHUSMU M3 JINTEPATYPHBIX MCTOYHHMKOB, MPEJICTABICHHBIX B pabodeil mporpamme
JTUCHUIUIMHBI, TMPOBOIUTH CAMOTECTUPOBAHUE IO TNPEMAJIOKEHHBIM B TOCOOMSIX TIO
IUCHUIIMHE BompocaMm. [lo KaxaoW W3 TeM i CaMOCTOSITEIbHOTO HW3y4eHUS,
MPUBEICHHBIX B paboueil mNporpamMme AUCHUIUIMHBI CJIEAyeT CHauyaja IpOYUTaTh
PEKOMEHOBAaHHYIO JINTEPATYPY M MPU HEOOXOIUMOCTH COCTABUTh KPATKUUA KOHCIEKT
OCHOBHBIX MOJIOKEHUN, TEPMUHOB, CBEACHUMN, TPEOYIOIINX 3alIOMUHAHUS U SBIISIOIIUXCS
OCHOBOIIOJIATalOIIMMH B 3TOW TEME U JJIs OCBOCHUA MOCIEAYIONIMX Pa3/IeioB Kypca.

B TeueHne m3ydeHUs M 10 OKOHYAHUIO KypCa CTYAEHTHI BBINOJHSIOT TECTOBBIE
3alaHus, KOHTPOJIbHBIE  paboThl, YyCHemHas cJa4a KOTOPBIX  3aBUCUT  OT
WHUBUTyIbHOW WHTEHCUBHOW CaMOCTOSATEILHON paOOThI CTYICHTA.

Memoouueckue pekomernoayuu 0Jis1 cmyo0eHmos no pabome ¢ iumepamypou

TCOpCTI/I‘ICCKI/Iﬁ Marepuail KypCa CTAHOBHUTCA Ooinee IIOHATHBIM, KOI'ld
AOINOJIHHUTCIIBHO K IMPOCIYHIMBAHHUIO JICKOWMHM W HM3YYCHHIO KOHCIICKTA, HU3Yy4YalOTCA H
KHUTH. 1I0€3HO HCIONIb30BaTh HECKOJBKO y‘{€6HI/IKOB. OI[H&KO JIErdc€ OCBOUTL KYpC

MPpUACPIKHUBAACH OAHOI'O y‘{e6HI/IKa H KOHCIICKTA. PCKOMCHI{YCTC}I, KpOME «3aydrBaHUA
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MaTepuaia, JOOUTbCA COCTOSIHUS MOHUMAaHUsl M3y4aeMoul Tembl JUCHUIUIMHBL. C 3TOMH
[EJIbI0 PEKOMEHAYETCS TIOCIe U3YYeHHSI OYepeIHOro naparpada BhIIOJHUTH HECKOIBKO
IPOCTBIX YIPAXHEHUW Ha JaHHYIO0 TeMy. KpoMe Toro, oueHb Mojae3Ho MBICIEHHO 33JaTh
cebe creayoolue BOMpochl (M MOMpoOOBaTh OTBETUTh HAa HUX): «O dYeM 3TOT
naparpad?», «Kakue HOBbIC IOHATHS BBEJICHBI, KAKOB UX CMBICI?).

Memoouueckue pexomenoayuu 0s. CmMyOeHmo8
1O N0020MOBKe K 1a00paAmopHbIM 3AHAMUAM NPU U3YUeHUU MOOYISE OUCYUNTIUHDL

Tematnka nabopaTOpHBIX pabOT HampaBlieHAa Ha 3aKpelyieHue U yriyOJeHue
TEOPETHYECKUX 3HAHUM U COOTBETCTBYET TEMAaTUKE JIEKIIMOHHOro Kypca. Ilo
JUCLUIUIMHE 3alVIaHUPOBAHbl IIECTh JaOOpPAaTOpPHBIX pabOT, TeMaTHKa KOTOPBIX
npejacTaBieHa B pabouell mporpamme. JlaGoparopHble pabOThI MPOBOJAATCS, KaK B
[entpe xomnexktuBHOro mnosb3oBanuss OUI[ YVYX CO PAH, tak m B Hay4HO-
HCCJIEI0BATENbCKUX JIa0opaTopusX Kadeapbl XMMHH TBEPAOrO Tejld U XHMHYECKOIrO
MaTepHUalOBEICHNs, OCHALIEHHBIX COBPEMEHHBIM CEPTU(UUMPOBAHHBIM COBPEMEHHBIM
HayyHbIM oOopynoBaHueM. Ilepen BbImOIHEHHEM pabOThl HEOOXOJUMO MOJYUUTH
JOIYCK, CaMOCTOSITEJIbHO U3YyYMB OIMCAaHUE PAaOOTHI U OTBETUB Ha PsJl BOIPOCOB IO
teme. [logpobHoe onucanue padboThl, IKCIEPUMEHTAIbHON YCTAHOBKU, HA KOTOPOM OHa
BBITIOJHSCTCS, IOCJIEAOBATEIbHOCTh BBINOJIHEHUS, (opMa OT4YETa, KOHTPOJIbHBIE
BOIPOCHl TPUBEJIEHBl B METOAMYECKHX YKa3aHHUSX K JIabopaTOpHbIM paboTaMm U
OMHCAHUIX JTAOOPATOPHBIX PAdOT.

[Ipy noaroroBke kK 3amure paOOThl WM LHUKIA padoT, OQOPMIICHHBIX B
COOTBETCTBUM  C  TpeOOBaHUSIMU,  CIEAYET  CaAMOCTOSITENIbHO  MpopadoTaTh
COOTBETCTBYIOIIUN TEOPETUUECKU MaTeprai. Y CIENIHO BbIMOJHEHHBIA U 3alUIICHHBIN
0JI0K JIabDOpaTOPHBIX PadOT ABISIETCSI HEOOXOAUMBIM YCIOBUEM JIJISl TOTYUYEHUS TOMyCKa
K UTOIOBOMY TECTY 10 MOJYJIIO AUCIUIUIMHBI U IK3aMEHY M0 AUCIUIUIMHE.

Memoouueckue pexomenoayuu 0as CmyO0eHmos no N0020MoeKe K JIeKYUOHHbIM
3AHAMUAM NO MOOYIIO OUCYUNTIUHBL

[Ipn u3ydyeHuUn y4eOHON IUCHMIUIMHBI CTYJIEHTHI JOJKHBI: MPUCYTCTBOBATh U
M3y4aTh OCHOBHOM MaTepual Ha JICKIIMOHHBIX 3aHATHAX. HanmmcaHnne KOHCIEKTa JICKIIH:
KpaTKO, CXEMaTUYHO, MOCJIEA0BaTEIbHO (DUKCUPOBATH OCHOBHBIE TMOJIOKEHUS, BHIBO/IBI,
(bopMyTUpOBKH, 0000IIEHHS; TTOMEUaTh Ba)KHBIC MBICIH, BBIICTSATH KIIFOUYEBBIC CIIOBA,
TepMUHBI. Marepuan, 3aKOHCIIEKTHPOBAHHBIA Ha JIEKIUAX, HEOOXOAMMO pEryJspHO
JIOTIONHSATh CBEACHUSMHU W3 JIUTEPATYPHBIX MCTOYHUKOB, MPEJCTABICHHBIX B paboueit
NporpaMMe JUCHMIUIMHBI, TPOBOAUTH CAMOTECTUPOBAHUE IO TMPEAJI0KECHHBIM B
ITOCOOMSIX MO JUCIMILUIMHE BOIIPOCAM.

YCTHBIM ONPOC MPOBOAUTCA B HAYal€ 3aHATHS IS MPOBEPKH CAMOCTOATEIbHOU
popadOTKH JIEKITMOHHOTO MaTepuala.

Memoouueckue pexomenoayuu cmyoeHmam no OpeaHu3ayuLU CamoCmosmenbHou
pabomvl npu uzy4eHur MoOYisk OUCYUNIUHBL
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YpoBeHb HayuyHBIX HCCICIOBAHWA U IIEHHOCTh IOJIy4aeMbIX pe3yJbTaTOB
HETIOCPEICTBEHHO CBSI3aHBI C TPABUIBHOCTHIO BHIOOpAa M TPHUMEHEHUS KOMIUIEKCA
COBPEMEHHBIX METOJIOB HCCIICIOBAaHHUS MaTepHAIOB, CBOOOJHOE BIAJCHHE KOTOPBIMH
SBIISIETCSL 00s13aTEIBHBIM U HEOOXOIMMBIM yCIIOBHEM KaueCTBEHHOU MPOQPECCHOHATBHON
MOATOTOBKM Maructpa xuMuu. KadecTBeHHasi MOAroTOBKa OakaliaBpa HEBO3MOXHa 03
00s13aTeIbHOM CaMOCTOSITEILHOM PabOThl MO MNPOpPadOTKE JEKIMOHHOTO MaTepuaa,
MOATOTOBKM K TEKYIIEMYy KM HMTOTOBOMY KOHTPOJIO W OCBOCHHS JIOMOJHHUTEILHON
JUTEPATYPHI.

CamocTtosiTenbHast paboTa CTyACHTa pacCMaTpPUBAETCS Kak OpraHU3al[MOHHAs
dbopma oOydeHwusi, oOecrieurBaroIas ynpaBieHue y4eOHOM U HAyYHOU AEATeTbHOCTHIO
cTyaeHTa ©0e3 mocTopoHHeld momomu. CamocrosiTenbHas paboTa CrocoOCTBYET
YCBOCHUIO 3HAHWM, oOecneunBaeT (HOpMHpPOBaHUE MPOPECCUOHAIBHBIX KOMIETEHIUN
Oyayliero cCrenuanucTa, Mmooy aaeT K HaydHO-UCCIE0BaTeIbCKOM paboTe, pa3BUBaET
MO3HABATEJIbHbIEC U TBOPUYECKHE CIIOCOOHOCTH JTMYHOCTH.

brok «camocrositenpHas paboTa» BKIIOYAaeT B ceOs TECTHI JJIi CAMOKOHTPOJIS,
pedepatuBHyl0 pabOTy, WTOTOM BBITIOJIHEHUSI KOTOPOW SIBISETCA 3allUTa KypCOBOM
paboThI 1O OTHOMY U3 METOJIOB UCCIIEIOBAHMUS TBEP/IBIX TEIL.

CamocTosiTenbHast paboTa M0 MOAYIIO JUCIUIUIMHBI BKIIIOUAET CICAYIOUINE BHIBI
paboT: caMOCTOATETHHOE BBHIMOJHEHHE Ja00paTOPHBIX PadOT, MOJTOTOBKA M HAMKMCAHUE
oTYeTa, MpopadboTKa yueOHOro Marepuaa (Imo KOHCIIEKTaM JICKIIHHA, yaeOHOW U HayJHOM
OCHOBHOW W JOMOJIHUTENBHOW JUTEparype). 3aJaHusi Al CaMOCTOSTEILHOTO
BBITIOJTHEHMSI CTY/ICHTaMU TI0 M3y4aeMbIM TeMaM TMPeACTaBIeHBI B paboueii mporpaMme.

Bun, o0bem, coaepkaHue  3aJlaHMi  HAa  CaMOCTOATENbHYIO  paboTy
yYCTaHaBJIMBAETCA B COOTBETCTBHE C YYEOHBIM TIUIAaHOM, pabouel MporpaMMmon
JTUCIUIUINHBI, perjJaMeHTupyercs rpadukoM ydeObHoro mporecca. [lo Momymio
JUCITUIUIMHBI MperycMoTpeHo 18 yacoB Ha caMOCTOATENbHYIO paboTy, U3 HUX 8 4acoB —
Ha MOJTrOTOBKY pedepara u ero 3ammTy (MyJIbTUMEIUIHAS TPE3CHTAIUN) Ha 3aCEeIaHuU
«HAYYHO-TEXHUYECKOTO COBETa» MPHU UTPOBOM MPOU3BOJICTBEHHOM MPOCKTUPOBAHUH TI0
BBIOPAHHOMY METOJy HCCJEeNOBaHMs, 4 daca — Ha M3y4yeHHE U MPOPAOOTKY pPa3eiiOB
TEOPETHUYECKOro IMKJa, 4 yaca — Ha TOATOTOBKY K BBIMIOJHEHUIO U 3alllUTe
nabopaTopHbIX paboT, 2 4Yaca — Ha NOATOTOBKY K MPOMEXKYTOUHOM M HTOrOBOM
aTTECTAITUH TI0 MOAYJIIO JUCITUTITNHBEI.

[Ipy MOATOTOBKE K MTOTOBOMY TECTY, KOJJIOKBUYMY KaKIbI CTYACHT JOJDKCH
WHIUBUTyaJIbBHO TOTOBUTHCS IO TEMaM MOJYJISI JUCITUTUTMHBI, YATAs KOHCTICKTHI JICKIIUN
U PEKOMEHIyeMylo Y4eOHYI0 W CIPaBOYHYIO JIUTEpaTypy, yCBawBas OIpeAcieHUs,
CXEMBbI U MIPUHIUIBI COOTBETCTBYIONINX pacdeToB. CaMOCTOsATENbHAS paboTa MO3BOJSET
CTYJCHTY B CIIOKOMHOI 00CTaHOBKE MOAYMaTh U pa3oOpaThcs ¢ HHPOpMAIME o TeMe,
CTPYKTYpHpOBaTh 3HaHMs. UTOOBI cojepkarenbHas HWHGOPMAIUS 10 JUCHUTIINHE
3alOMHMHANIACh HAJOJTO, IIeJIecCO00pa3HO M3ydaTh €€ TOJTAmHO, B MpejiaraeMoun
MOCJIEIOBATEILHOCTH, TTOCKOJIBKY MOCJEAYIOMNUNM MaTepuai CBsi3aH ¢ mpenbyynmm. [lo
KKIOM U3 TeM JJIsi CAaMOCTOSATEILHOTO U3YUYeHUs, TIPUBEICHHBIX B pabodeil mporpamme
TUCITUIUIMHBI CJIEAyeT CHadalla MPOYMUTaTh PEKOMEHJOBAHHYIO JUTEpaTypy W TMpHU
HEOOXOIMMOCTH COCTaBUTh KPATKUH KOHCIEKT OCHOBHBIX IOJIOKEHUH, TEPMHUHOB,
CBEJICHMIA, TPEOYIOMIMX 3allOMUHAHUS W SBISIONIMXCS OCHOBOIIOJNATAIONIMMH B ITOU
TEeMe M JIJIs1 OCBOSHUS MOCIEIYIOIINX Pa3IesioB Kypca.
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Memoouueckue pexomernoayuu 0as CMyO0eHmos no N0020MosKe K mekyue u
NPOMENCYMOYHOU ammecmayuy npu u3y4eHun OUCYUnIUHbL

Buapl Tekymiero KOHTpOJS - TECT, KOHTPOJIbHAas paboTa, KOJUIOKBUYM, 3alllUTa
nabopatopHbIX paboT. Bua UTOroBOro KOHTPOJS MO MOIYJIO JUCIMIUIUHBI — JAOMYCK K
9K3aMEHY IO TUCIUIUIMHE (MTOTOBBIA TECT MO MOJIYJIO IUCIUIUIMHEI, 3aluTa pedepara
— BBICTYIUICHUE+KOMITBIOTEpHAsI MPE3CHTALUS M0 BHIOPAHHOMY METOJy HMCCIIEIOBaHUS
TBEPJBIX TEJ).

BrimonHeHre KOHTPOIBHBIX 3a/laHU CIIOCOOCTBYET 3aKPEIJICHUIO U YTITyOJICHUIO
TEOPETUUECKUX 3HAHUI, OJYUYEHHBIX CTYJICHTOM B XOJ€ CaMOCTOSITENIbHON pabOThl HaJ
marepuaioM Kypca. Habop 3amaHuii KOHTPOJBHBIX padOT SABISETCS KOMIIOHEHTOM
y4eOHO-METOIUYECKOT0 KOMIUIEKCa IO JUCUUIUIMHE, OTPaXKaeT CTPYKTYpy Kypca H
BKJIFOUAET BOMPOCHI U 3aJJaHUs TI0 BCEM OCHOBHBIM METOJaM HCCIICJIOBAHUS MATEPHAJIOB.
B kadyecTBe KOHTPOJIBHO-U3MEPUTEIBHBIX MAaTEPUAIIOB UCIOJIB3YIOTCS UTOTOBBIE TECThI
[0 paszenaMm Kypca (ABJISIOTCS KOMIOHEHTOM Y4Y€OHO-METOJUYECKOr0 KOMILUIEKCa I10
OUCLMIUIMHE), a TaKXe TEeCThl JJsi CaMOCTOATEIbHOW TOATOTOBKH CTYJIEHTOB,
ABJIIOIIMECS YAacThIO AJIEKTPOHHBIX MOCOOMH MO pasfenaMm Kypca. TecTbl pa3fesioB
o0ecreunBaOT  pealu3aldi0  yOpaBlIeHUs  MPOLIECCOM  caMOOOpa3oBaHHUS U
caMo00y4eHHsI Ha MPUHIUIAX OOpaTHOM CBsI3U. TecT COAEp UT TPYMILy BOMPOCOB IO
TeMaM ¥ TPOBOJIUTCS TIOCTE 3aBEPIICHUS PACCMOTPEHHs MaTepuaia KakIoTro H3
pa3esioB TEOPETHUECKOTO Kypca U CBSI3aHHBIX C HUM Ja00paTOpHBIX padoT.

Ocy1ecTBisieTcss KOHTPOJb, KaK B TPOIIECCE BBIMOJHEHUS, TaK M 1O HUTOTaM
3aIIUT Ja00paTOPHBIX PaboT, B COOTBETCTBHE C YCTAHOBJICHHBIM I'PAPUKOM.

OCHOBHBIMU TpPEOOBaHMSIMM K TIOJYYEHHUIO JONyCKa »HK3aMEeHa 10 Kypcy
SBJISIIOTCS: TIOJTHOCTBIO BBIIIOJIHEHHBIM Y4eOHbIN IUIaH U3Y4YeHHUs] MOAYJSl AUCLMILINHBL;
YCHEIIHO BBINOJHEHHBbIE TECTOBbIE 3aJaHMs W 3a/aHdsl KOHTPOJIBHBIX  paboT
IPOMEXYTOUHOM M  WUTOTOBOM  arTecTaly; MOATOTOBJIEHHAs M  3allULICHHAS
KOMIIBIOTEpHAsl MpE3eHTalMsl 10 OAHOMY W3 METOJIOB MCCIEI0BaHUS TBEPIBIX TeET,
MOJIHOCTbIO BBIMOJHEHHOM U YCHEIIHO 3alUIEHHOM OJIOKE 3aljaHupOBAaHHBIX
1ab0paTOPHBIX PadoT.

B kadecTBe KOHTPOIBHO-U3MEPHUTEIHHBIX MAaTEPUATIOB HCIIOJIB3YIOTCS UTOTOBBIC
TECThl TIO pa3ienaM MOy JUCHUIUIMHBI (SBISIOTCS KOMIIOHEHTOM y4eOHO-
METOJIMYECKOTO KOMITJIEKCa MO AMCIMILIMHE), a TaKKe TECThl AN CaMOCTOSTEIBbHOM
MOJTOTOBKHA CTYACHTOB, SIBIISIONIMECS YacThiO MOCOOMS MO Kypcey. TecTel pa3nenoB
o0ecreunBarOT  pealu3aldi0  yMNpaBlICHHs  MPOILECCOM  camMooOpa3oBaHUS |
caMOOOy4eHHsI Ha MPUHIUIIAX OOpaTHOM CBsI3U. TecT COAEp UT TPYMILy BOIPOCOB IO
TeMaM M TMPOBOJIUTCS TIOCTE 3aBEPILICHUS PACCMOTPEHHUs MaTepuaja KaXkIoro H3
pa3/iesioB TEOPETHUECKOTO Kypca U CBSI3aHHBIX C HUM JJaOOPaTOPHBIX paldoT.

10. ITepeyennb uHGPOPMANUOHHBIX TEXHOJIOT U, HCIOJIb3yeMbIX MIPH
OCYIIIeCTBJIEHUH 00Pa30BaTEeILHOIO MPoIecca M0 JUCHHUILINHE

1. JIekumu ¢ mpyUMEHEHUEM ClIaia-Mpe3eHTaIHi.

2. CamocTosaTenbHas padoTa mpeaycMaTpuBaeT paboTy B KOMITBIOTEPHOM Kilacce
WHCTUTYTa (PyHIAMEHTAIBHBIX HayK Ha MepcoHaTbHBIX OBM, ocHameHHbIX
JUIEH3UOHHBIM TIPOTPAMMHBIM 00€CII€UeHNEM, COCIMHEHHBIX B JIOKAIBHYIO CETh U
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UMeroIuX 1ocTyn B Internet.
3. IlpoBepka HWHAMBUIyATbHBIX 3aJaHUNH W KOHCYJIBTUPOBAHUE ITOCPEIACTBOM
BJICKTPOHHOM IMOYTHI.

B kadecTBEe KOHTPOJIBHO-U3MEPUTEIBHBIX MAaTEPHUATIOB HCIOJB3YIOTCA TECTHI 10
pazienaMm Kypca (ABJSIOTCS KOMIIOHEHTOM Y4eOHO-METOJAMYECKOrO KOMILIEKCa I10
JTUCLUUIUIMHE), a TakKXe TEeCThl [JIsi CaMOCTOSITENIbHOW TMOATOTOBKH CTYJ/ICHTOB,
SIBJISTFOIITUECST YacThIO AJICKTPOHHBIX TMOCOOW MO pasfenam Kypca (KOMIBIOTEPHBIN
KJIacC  WHCTHTyTa  (QyHIaMCHTAJIBbHBIX Hayk, TecThl B  On-line  pexume
(http://www.edu.ru))

11. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISl
OCYIIeCTBJIEHHS 00Pa30BaTEJILHOT0 MPOIlecca M0 MOAYJII0 TUCITUIIJIMHE

MarepuaibHO-TEXHUUECKOE O00EeCleUYeHre OUCLHMIUIMHBL: J0CTyn K (oHAam
y4eOHbIX MOCOOMM, OMONMMOTEYHBIM (OHIAM C MEPUOJUYECKUMHU H3JAHUSMU I10
cooTBeTCTBYIOINUM TeMaM («Dusnka TBepaoro tena» / PAH. - CII6.: Hayka - Boixonut
exxemecsuHo. - ISSN 0367-3294, «[Ipubopsl u TexHuka skcrepumenta» / PAH. - M.:
Hayxka - Berxogut pas B aBa mecsma. - ISSN 0032-8162, «IloBepxHocTh. PenTrenosckue,
CUHXPOHHBIE U HeWTpoHHBIE ucciuenoBanus» / PAH. 1982 - no 1999 r. "[loBepXHOCTS.
Ouzuka. Xumusi. Mexanuka". - Beixogut exemecsiuyno. - ISSN 0207-3528, «Kypnain
npukiaagHoi cnekrpockonuu» / AH bemopyccun, UH-T dusuku um. CremaHoBa. -
Munck: Hayka wu Texnuka - Beixomur exemec. - ISSN 0514-7506), namuuue
KOMITBIOTEPOB, TMOAKIIOYEHHBIX K CeTHM VIHTEpHET M OCHAUIEHHBIX CpEACTBaMU
Meauanpe3eHTanui (MeIMakoMMYyHUKAIIHN ).

CryzneHTam npeaocTaBisieTcsl CBOOOAHBIA JAOCTYN K MHPOPMALMOHHBIM 0azam U
cereBbiM HcTOuHUKaM wuHpopmanuu (IIK B aucnnmelHbIX Kiaccax, JOKalbHAasl CETh,
odunmaneHelid cait yauBepcuteta (http://www.kemsu.ru), Ha KOTopoM pa3MelieHbI BCe
HE00X0AMMbIe y4eOHO-METOIMYECKHe Marepuaibl). Kaxkaplii cTyeHT obecrneunBaeTcs
JOCTYTIOM K OMOIMOTeUHbIM (POHIaM U 6a3aM JIaHHBIX, K METOJIMYECKUM TTOCOOUSIM.

Hcnonb3yeTcst apceHan pa3iMyHON BBIUMCIUTENBHOW TEXHUKH M MPOrPAMMHOIO
oOecrieueHuss, HEOOXOUMBIN JUIsl PelIeHUs] MHAUBUIYAIbHBIX 3a1ad. KommbroTepHbie
KJIACChl OCHAILEHbl HAa0OpOM JUIEH3MOHHOIO 0a30BOr0 MPOTrPaMMHOI0 OOECIeUeHHUs
IUIs TIPOBEACHHUS JabopaTopHbIX 3aHATHI. KoMmIiuiekT mnporpammHOro obGecredeHus,
HEOOXOIUMBIA 11 00€CNeUeHUs NUCUUIUIMHBI, BKIIOYAET CIEAYIOIIUE MPOrpaMMHbIE

HPOIYKTHL:
1. IMaker oducueix mporpamm: Microsoft Office 2010 (www.microsoft.com)—
manensus  Kem['Y mm6o LibreOffice 5.2 (www.libreoffice.org) — cBoGogHO

pacnpoctpansiemoe 110

2. I[IporpaMmMa noAroTOBKU JAHHBIX U BU3YyaJIU3alMK PE3YyIbTATOB PACUETOB:

Ascalaph  Designer  (http://www.biomolecular-modeling.com/Ascalaph/) -
cBoboaHo pacnpoctpansiemoe I10 mmbo Gabedit (http://gabedit.sourceforge.net) —
cB000IHO pactpocTpansemoe [10.

3. KoHconpHble mporpaMMmbl It BBIIIOJIHEHHMS KBAaHTOBO-XMMHUYECKHX U
MOJICKYJIIPHO-TMHAMHYECKUX pacyeToB: Firefly
(http://classic.chem.msu.su/gran/gamess/) — cBobGomHo pacmpoctpansiemoe [10,
MDynaMix (http://www.fos.su.se/~sasha/mdynamix/) — cBoGoaHO pacmpocTpaHsIieMoe
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1O, ORCA (http://orcaforum.cec.mpg.de) — ceo6oauo pactpoctpansemoe 110, MOPAC
(http://openmopac.net) — ceoboaHo pactpoctpansemoe [10.

Jlekuun  BemyTCs ¢ TMPUMEHEHHWEM  MYJIbTUMEIMMHBIX  MAaTepuajoB B
MYJbTUMEIUMHON ayIUTOpUM  (TMPE3CHTAIMOHHAS JIEKIIMOHHAs 4acTh JOCTyIHA
oOyuJaromumMmcs B JIokajabHoU cetu UDH).

C uenpi0 ympaBlIeHHs MPOIECCOM OOYYEHMS] M KOHTPOJSI MOJYyYEHHBIX 3HAHUN
npooautca pabora B UC “HUudpopmannonHoe obecrneueHue ydeOHOro mporecca’
(UapOVYIIpo), B snekTpoHHON HHGOPMAMOHHO-00pa3oBaTteabHo cpeae KemlY
(http://eios.kemsu.ruf/).

CamocTosTenbHast paboTa Mo AUCHUILIMHE MPOBOJUTCS B KOMIBIOTEPHOM Kilacce
ortaeneHust ¢usukd U xumun (aya. 1512), oCHAIIGHHOM KOMITBIOTEPHON TEXHUKOW C
BO3MOKHOCTBIO TMOAKIIOUEHUsI K ceTu «MHTepHeT» W JOCTylmoM B JIIEKTPOHHYIO
uH(popMallMOHHO-00pa3oBaTenbHyto cpeny KemIY (B Tom 4ucine aeno3utapuit
nHpopmaImoHHo-006pazoBarenbHbIX pecypcoB Kem['V) u B anekTpoHHO-OMOIMOTEYHBIC
cucrembl "YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH", "JIAHB".

JlabopaTopHbie paboThl TPOBOAATCA, KaK B L{eHTpe KOJIEKTUBHOTO MOJb30BAHUS
OUL[ YYX CO PAH, tak ¥ B Hay4HO-UCCJIENOBATENbCKUX JIA0OpaTopusix Kadeapbl
XUMHH TBEPJIOTO T€Ia U XUMUYECKOTO MaTepUaIOBEICHNUS, OCHAIIEHHBIX COBPEMEHHBIM
cepTU(UIMPOBAHHBIM HAyYHBIM OOOPYJOBaHHEM: YCTaHOBKAMH 110 MAaJOyTJIOBOMY
pacCestHUIO PEHTTEHOBCKOTO M3IY4YeHHs: pPEeHTreHOBckue audpakromerpsl JIPOH-2,
JPOH-3, KPM; nns snekrpodusnueckux usmepenuit AJIA-TOO; mno wu3ydeHutro
ANEKTPONPOBOIHOCTH U MAarHUTHBIX cBOMCTB (CopOTOomMeTp-M) MaTtepranoB; pacTpOBbIN
anekTpoHHbIH Mukpockon JEOL JS6390 ¢ mpucTaBKOi 3JIEMEHTHOTO aHajN3a BEIIECTB;
Mmacc-criektpometpel  MX-7304; NETSCH-STA409 (mepuBaTtomacc); SJIEKTPOHHBIC
mukpockornbl  YOMII, HEO®OT-21, buonam; crnektpodoTOMETp; CHEKTPOCKOIIBI;
TepMOCTaT W T.1. YueOHbIe Jabopatopunu Kadenpsl OCHAIEHBI y4yeOHO-HATJISTHBIMU
MOCOOUSAMH, CHIEIUATM3UPOBAHHON MEOEINbIO (CTOJIBI XUMUYECKUE, MKA(DbI BHITSKHBIE U
1p.), a TaK k€ HEOOXOJUMBIM Y4eOHBIM JTAaOOpPAaTOPHBIM O0OpyJOBaHUEM U Habopamu
XUMUYECKUX PEAKTHBOB JJIsi BBITIOJIHEHUS JTAOOPATOPHOTO MPAKTUKyMa IO TeMaTHKE
paboT, ykazaHHOU B pazjene 4.2 HACTOAIIEH TPOrPaMMBI.

[To BBIOpaHHBIM CTyACHTaMHU TeMaM KypCOBBIX paboOT mpeanaraercs 0a30BbBIH
MepPEUYCHb JINTEPATyphbl, B TOM 4Hucie MHTEpHET-UCTOYHUKOB, YacTh IMOWUCKA CTYIACHTHI
OCYIIECTBIISIIOT CAMOCTOSATENbHO. YueOHass AUCHUIIIMHA «MEeTOoAbl HCCIeI0BaHUS
TBEPABIX TeI» o0ecreyeHa yueOHO-MeTOINIECKOM JOKYMEHTaIel (KOMIIOHEHT y4eOHO-
METOMYECKOTO KOMIUIEKCA TI0 JUCITUTUINHE).

12. Nnble cBeieHnsi M (MJIM) MaTePUAIbI
12.1. IlepeyeHb 00pa3oBaTeJbHBIX TEXHOJIOT U, HCIOJIb3YyeMbIX IPH
OCYIIeCTBJIEHUN 00Pa30BaTEIbHOIO NMPOLECCa M0 MOIYJII0 TN CHUILIUHBI

Hns  s>bdextuBHoi  peanmzanuu  nener u  3amay ®I'OC, s BOIUIOMICHUS
KOMIIETEHTHOCTHOTO TOJXO0Ja B MPENOAABAHUW JIUCUUILIMHBI HCIIOJIb3YIOTCS
cieayoIme o0pa3oBaTeIbHbIE TEXHOJIOTHH U METOIbI O0yUCHUS:

Buj 3angarus TexHosorus Mean DopMbI " MeTOAbI
00y4eHust
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1 2 3 4
Jlexuun TexHomorus YcBoeHue MynbTUMEaUITHBIE
IpoOJIEMHOTO, TEOPETUYECKUX 3HAHUM, | JeKIHsI-00bsICHEHUE,
TG GEepeHIIMPOBAHHOTO | Pa3BUTUE  MBIIUICHUS, | JICKIUA-BU3yaIn3alus, C
U aKTUBHOro oOyueHwus, | popMupoBaHue IIPUBJICYCHUEM (bopmbl
JI€JI0OBOW UTPBI npo¢eCcCHOHAIBLHOTO TEMaTUYECKOU JUCKYCCHH,
uHTEepeca K Oymymiel | 6ecessl.
JESITEIIBHOCTH. [MocranoBka TPOOIEMHBIX
Pa3BuTHe TBOPYECKOHN U | TO3HABATENbHBIX  3a]ad.
IIO3HABATEIILHOU Meronsl aKTUBHOI'O
CaMOCTOSITEJIBHOCTH. o0yueHHUsL: «KPYTJIBIN
Opranuzanus CTOJDY, UTPOBOE
AKTUBHOCTH CTYICHTOB, | IPOU3BOJICTBEHHOE
obecrnieueHue IPOEKTUPOBAHUE, AHAIU3
JUYHOCTHO KOHKPETHBIX CUTYyallUi.
JIeSITEJIBHOTO XapaKkTepa
YCBOCHHUS 3HAHUH,
puoOpeTeHUs
HAaBBIKOB, YMEHHUI.
JlaGoparopHble TexHomorus PasButne TBOpueckon n | MHauBuAyanpHbll  TeEMI
paboThI po0JIEMHOTO, MMO3HaBaTEIIbHON oOyueHusl.
MOJ1yJIBHOTO, CaMOCTOSITEJIbHOCTH, WHHOBaMOHHBIE
T epeHIMpOBaHHOrO | obecreyeHue MHTEPAaKTUBHBIE METOIbI B
U aKTUBHOTO OOYYEeHMs, | UHAWBUIyaJbHOTO 00yuY€HHUU: UCII0JIb30BAHNE
JIEJIOBOI UI'PBI noaxona ¢ yderom | Web-pecypcos JUISL
0a30BOM  NOJTOTOBKH. | HOJTOTOBKU
Opranuzanus KOMIIBIOTEPHBIX
AKTUBHOCTH CTYJIEHTOB, | IPE3EHTAIHH,
obecrieueHne ucnonp3oBanue  Off-line
JUYHOCTHO (;exTpoHHas mOYTA) IS
NesTeIbHOrO Xapakrepa | oOMeHa  MHQoOpManuei,
YCBOEHMUS 3HaHUH, | KOHCYJIbTALIUI c
npuoOpeTeHus npemnojaBarenemM, padora ¢
HABbIKOB, YMEHUI. ANEKTPOHHBIMU
ocOoOUsMH, BO3MOKHOCTh
CaMOTECTUPOBaHUSI.
ITocranoBka TPOOIEMHBIX
MO3HABATENbHBIX  3aJay.
MeTtoapl AKTUBHOTO
oOyueHus: «KPYTJIIBIH
CTOII», UTPOBOE
MIPOU3BOJICTBEHHOE
[IPOEKTUPOBAHKE, AHAIU3
KOHKPETHBIX CUTYallHi.
CamocrosarenbHas | TexHonoruu Pa3Butne WHuBuayanbHsle,
pabora KOHIEHTPUPOBAHHOTO M03HABATEIbHOMN IpyNIOBbIE
MOJ1yJIbHOTO U | CAMOCTOSITENIBHOCTH,
nudepeHIMpPOBaHHOTO | 0OecTieueHre THOKOCTH
o0y4yeHHs o0yuyeHHs,  pa3BUTHE
HaBBIKOB  pabOTBl ¢
pa3IMYHbIMU
MCTOYHUKAMU

uHpOpMalLH, pa3BUTHE
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YMEHHUH,
CIIOCOOHOCTEMN.

12.2. Oco0eHHOCTH pean3anuy JUCUUIIMHBI 1J151 HHBAJIUI0B M JIMII C
OrpaHNY€eHHBIMU BO3MOKHOCTAMMU 3/10POBbA

B mnpouecce wu3ydeHHs NHCUMIUIMHBI W OCYLIECTBICHHS NPOLELYpP TEKYILEro
KOHTPOJISL YCIIEBAEMOCTH M MPOMEXKYTOUYHOM aTTECTallud JIMI[ C OrPaHUYECHHBIMU
BO3MOXHOCTSIMU 37I0POBBSI IPUMEHSIOTCS aAalTUPOBaHHbIE POPMBI 00YUYEHUS C YUETOM
UHAVBUIYATBbHBIX MCUXO0(PU3UOJIOTHYECKUX ocoOeHHocTel. [Ipu omnpenenenun ¢opm
NPOBENICHUS 3aHIATHN € OO0y4YaloMUMUCI-UHBAIUAAMH YUUTHIBAIOTCS PEKOMEHIAIUU
JAHHBIE II0 pe3yJpTaTaM MEIUKO-COLMAIBHOM 3KCIEPTU3bl, COAEp)KaLIUecs B
WHIUBUTyaIbHON nporpamme peadwIUTauu WHBaNINUA, OTHOCHUTEJBHO
PEKOMEHIOBAaHHBIX YCIOBUI U BUJIOB TPYJA.

[Tpu HeoOxoauMoOCTH 00yHaroIKecs U3 YUCIa MHBAJIUAOB U JIUI C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMU ~ 3[I0POBbSl  MOJB3YIOTCA  CHEUUAIbHBIMM  pa0OYMMH  MECTAMH,
CO3/IAaHHBIMU C YYETOM HAPYIICHHBIX QYHKIUNA W OTpaHUYCHUM KU3HUICSITEIHHOCTH.
JIist min ¢ HapylIeHUueM 3peHus (CIenbIX U Ca0OBUASIINX):

CIeUaAIM3UPOBaHHOE cTaluoHapHoe padbouee mecto InCUC 201;
CHeIUaIn3upoBaHHOE cTanoHapHoe pabodee mecto DnCUC 221;
crienuanu3upoBanHoe MoomiabHoe Mecto DMHOT 301;
npunTep bpaiins (+110 qnst Tpancnsiumuy Tekcra B wipudT bpaiins).
J{ns v ¢ HapyIIEeHWEM Ciryxa:
o cuctemMa uHGOpMaIMOHHAs JIJIs ciadocbimamux crarmonapras «Mcrox» C-1U;
o OecrpoBOHAS 3BYKO3AMKCHIBAIOIIAS anmaparypa KOJUIEKTUBHOTO MOJIb30BAHUSA:
paauokacce (paagnomMukpodon) «Coner-PCM» PM-3.1.
JI1st man ¢ HapyIeHUEM ONOPHO-JIBUTaTEIbHOrO anmnapara:

o KOMITBIOTEPHBIM CTOJI JJIs JIMI[ C HAPYLICHUSIMU ONIOPHOJABUTATEIIBHON CUCTEMBI C
3JIEKTPOIIPUBOIOM;

° KJIABUATypa C HAKJIQJAHOM U C KHOIIOYHOW MBIIIKOM C PACIIOJO0XKECHUEM KHOIOK
CBEpXYy AKKOpPJI;

o OecnipoBogHas MbIib Tpekooa mist [TK Logitech M570;

o KJIaBHATypa C JHKOUCTUKOM J1JIsl BRIOOpA KJIABUIIIM Ha I[BETOBOM IIOJIE.

OcobOeHHOCTH TIpollecca M3YYCHHS IUCHUILIMHBI M OCYIISCTBIICHUS IPOIEIYP
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOYHOM aTTECTAIIUN
JUist i ¢ HapymieHWeM 3peHHsl 3aJaHusi M WHCTPYKIMH 1O WX BBHITIOJHEHUIO
MPEIOCTABIAIOTCS C YKPYMHEHHBIM MIPUGPTOM, JJIS CIEMbIX 3adaHus O(QOpMIISIOTCS
penbedHO-TOUeUHBIM MIpudTOM bpaiing wiam B BHAE DSJIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TIOMOIIBIO KOMIThIOTEpPA CO CIEIUATU3UPOBAHHBIM MPOTPAMMHBIM
obecricueHUEM JUISL  CJCIBIX, JUOO 3ayuThiBalOTCA uM. [Ipum HEoOX0AMMOCTH
oOecrieunBaeTcsl WHIWBUIyAIBHOEC paBHOMEpPHOE ocBemeHne He Mmenee 300 ok,
IIPEIOCTABIISAETCS YBEIUYMBAIOIIECE YCTPOWCTBO, a TaKKE BO3MOXKHOCTH HCIIOJIb30BATh
COOCTBEHHOE YBEITMYHUBAIOIIUE YCTPOMCTBO.
JUIss Ml ¢ HapyIIeHWeM CliyXa JAWJaKTHYeCKUH Marepuan (ciaaia-mpe3cHTaruu
JICKIIMH, 3aaHUsl U WHCTPYKIIMK K WX BBITOJHCHUIO) TPEIOCTABISAIOTCS B MHUCHbMEHHOM
dbopMe WM SJIEKTPOHHOM BHJE TpH HeoOxoaummoctH. ObOecrneunBacTCs HAIUYUE
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3BYKOYCUJIMBAIOIIEH ammapaTypbl KOJUIEKTUBHOTO MOJIb30BaHUSA, NPU HEOOXOAMMOCTU
CTYJIGHTaM TMPEJOCTABISIETCS 3BYKOYCHJIMBAIOIIAs —anmnaparypa HWHAUBUAYAJIbHOTO
MOJI30BaHMUSI.

JUist U1 ¢ TSDKENBIMU HapYLIEHUSMU PEeYd TEKYIIMM U MPOMEXKYTOUYHBIA KOHTPOJb
MIPOBOJIATCS B MUChbMEHHOU (popme.

[Ipu HEOOXOIWMOCTH JHMIA C HAPYIMICHUSMH [BHUTAaTEIbHBIX (YHKIMA HIWKHUAX
KOHEYHOCTEHW BBIMOIHAIOT JabopaTopHble pabOThl B TMape C oOydarommmcs 0e3
OTPaHWUYCHHBIX BO3MOXKHOCTECH 3/I0POBBS; IMHMCHMEHHBIC 3aJlaHUS  BBITOJHSIOTCS
JTUCTAHITMOHHO, TIPH TOM B3aWMOJCHCTBUE C IMPETOIaBaTEeIeM OCYIIIECTBIISETCS depes
OUOC; nexuu npoBOAsATCS B 1 U 2 OIOYHBIX ayAUTOPHUAX, MPAKTUUECKHUE 3aHATHS B
aynutopusx 8 u 2 koprnycos Keml'VY.

JUist v ¢ HapyUICHUSMHU JBUTATENbHBIX (YHKIIMM BEPXHUX KOHEUYHOCTEH WIIH
OTCYTCTBUEM BEpPXHUX KOHEYHOCTEH J1abopaTopHble paOOThl BBHIMOJIHSAIOTCS B Mape C
oOyudaronumcsi 6€3 OrpaHMYCHHBIX BO3MOXKHOCTEH 3/I0pPOBbs; MUCHMEHHBIC 3aJaHUs
BBITIOJIHSIFOTCS  JUCTAHIIMOHHO, TIPU OSTOM  B3aUMOJICHCTBUE C IIperojiaBareiieM
ocymiectBisieTcs: yepe3 INOC; sx3amen cra€rest B ycTHOM dopme.

[Ipy HEOOXOAUMOCTH JMI[y C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH  37I0POBbS
MPEIOCTABIIACTCA JIOMOJHUTEILHOE BpEMs Il  BBIIOJHCHHWS 3aJaHAd W CAadd
sK3aMeHa/3auéTta, Ho He Oosee yeM Ha (.5 gaca.

CTyaeHTBI ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3J0POBBSI CHAIOT DK3aMEH/3a4éT B
OTHOW ayJUTOPHUU COBMECTHO C HWHBIMH OOYYAIONIUMHUCS, €CIIH 3TO HE CO37acT
TPYJIHOCTEH Jisl CTYIEHTOB IPU Caue SK3aMeHa/3auéra.

CTyaeHTBI C OTpaHUYCHHBIMH BO3MOKHOCTSMH 3JI0POBBbSI MOTYT B TIpoIiecce
OOy4eHHS ¥ TMPOXOXKICHHS TEKYIIEro W WTOTOBOTO KOHTPOJS TOJB30BATHCS
TEXHUYECKUMU CPEJCTBAMHU, HEOOXOIMMBIMH UM B CBS3U C HX WHIUBUIYAIbHBIMU
O0COOEHHOCTSIMH.

JlommyckaeTrcsi TPUCYTCTBHE B AayJuTOPUM BO BpeMsl CJaud 9dK3aMeHa/3adyéTa
accucTeHTa W3 4yucia paboTHukoB Kem['Y wim npuBied€HHBIX JIHI, OKa3bIBAIOIIMX
CTyJIGHTaM C OFPAaHHMYCHHBIMU BO3MOKHOCTSIMU 37I0POBBSI HEOOXOAUMYIO TEXHUYECKYIO
MOMOIIb C YYETOM WX HHIWBUAYAJIbHBIX OCOOEHHOCTEH (3aHATH pabodee MecTo,
MePEABUTATHCS, POYUTATH U OOPMHTH 3aJaHUE, OOIIATHCS C MPEIOTABATEIISIMHE ).

Oco0Oble yCIIOBHSI TIPEIOCTABISAIOTCS CTYACHTaAM C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
3I0POBbS Ha OCHOBAaHWM 3asABJICHUS, COJEPIKAIIECTO CBEACHHS O HEOOXOIUMOCTH
CO37aHUsI COOTBETCTBYIOIINX CIEIUATBHBIX YCIOBUH.

JIisl MHBAUIOB W JIUI] C OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI BO3MOJKHA
peanu3alns WHIWBHAYATbHOW (OpMBI OOYYEHHS - OHO IIO3BOJISIET IOJIHOCTBIO
WHIUBUTyIU3UPOBATh COJIEP)KAHUE, METOJNbI W TEeMIbl Y4YEOHOW JIESITEIbHOCTH
WHBAJIM/A, CICIUTH 32 KAKIBIM €r0 JEHCTBUEM U OTepaliell Mpu PerieHnH KOHKPETHBIX
3a/lay; BHOCHTH BOBpEMsI HEOOXOJMMBIC KOPPEKIIMH B JEATEIBHOCTh CTYJCHTA-
WHBAINA, OOECIeYMBaTh BO3MOXKHOCTH KOMMYHHKAIUA C JAPYTUMH OOy4aeMbIMH,
COTPYIHHYECTBO B MPOIIECCE MO3HABATEIHHOM JEATETLHOCTH.

CocraBuTenbs NporpaMmbl lazenayp E.I'., nouent kadeapsl XuUMUU

TBCPAOro 1¢jia 1 XUMHNYCCKOI'O MAaTCPHAJIOBCACHH A
(pammnns, MHUIMATIBL M TOJDKHOCTH HperioaBaTeds (JIei))
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Hpuiaoxenue 1.
TemaTnka KypcoBbIX padoT N0 JMCHUILIAHE
« MeToabl ucciie0BaHUS TBEPAbIX TeI»

JlucriepcHOHHBIN aHATIN3 MUKPOKPUCTAIUIOB HEOPTraHUYECKUX COJIEH.

B3peiBHOE pa3ioKeHNE YHEPTETUUECKUX MATEPUATIOB

OnTuyeckre CBOMCTBa HAHOYACTHI] B IPO3PAYHBIX MaTPHIIAX.

JlndpakImoHHbIE METOIBI HCCIIEAOBAHNUS PEATbHON CTPYKTYPhI MaTepHAIOB.
@OTOIOMUHECLIEHIUS TBEPBIX TEIL.

Omnpenenenne MOpPQOJOTMM U XMMHUYECKOIO COCTaBa HAaHOPA3MEPHBIX
MaTepUaIoB PEHTTEHO(IyOPECIIEHTHBIM METO/IOM.

/. BnusiHuE 3JIEKTPUYECKOIrO MOJIsI Ha B3PBIBHYIO YYBCTBUTEIBHOCTb SHEPreTUYECKHUX

ook wdE

MaTepHuaoB.

8. Oco0eHHOCTH B3aUMOJICHCTBUS PEHTI€HOBCKUX JIy4el C BEIIECTBOM.

9. Pacuer pacnpenenenuss mo pasMepaM METOJOM MAaJOYINIOBOTO PACCESTHUS
PEHTI€HOBCKHUX JIYYEH.

10. HccnenoBanue AUCIOKAIIMOHHON CTPYKTYpbl TBEPABIX TeN (METOJ MOPOUIKOBBIX
¢buryp, meTos M30UpaTENBHOTO TPABIEHUA).

11. BnusgHue 3NEKTpUYECKOro TMOJisI Ha  JIHUCIEPCUOHHBIE  XApaKTEPUCTUKHU

KPUCTAJIJIOB HEOPTAaHUYECKHUX COJIEH

12.13yuenns ¢a3oBOro cocraBa HAaHOPAa3MEPHBIX CTPYKTYpP C HCIHOJIB30BaHUEM
AIIEKTPOXUMHUYECKUX METOJIOB aHAIIN3A.

13.PeHTreHocneKTpaibHbIi MUKPOAHAIH3.

14. Ananu3 MOBEpXHOCTH TBEPABIX TElL.

15. Kpucrannuzanys HEOpraHMYECKUX COJIEN B AJIEKTPUUECKOM TOJIE.

16. [Tony4yenne ruOpUAHBIX HAHOKOMITO3UTHBIX AJIEKTPOIHBIX MAaTEPHAIIOB.
17.BnusHue npuMecy MOHOB Ha CKOPOCTh KPUCTAILTU3AIIHH.

18.0OnTuMu3aIus TeOMETPUIECKUX CTPYKTYP KPUCTALITUHIECKUX KIaCTEPOB.

19.Mertonp! 3anucu, paciu@poBKH U OLIEHKH TEPMOTPAMM.

39. Dddext Xomna u ero uamepenue. MeTposorus XuMUYECKOTO aHaIN3a.
20.Bo3moxkHocTn  AepuBaTorpapuu M Macc-CHEKTPOCKONMMHM  MpPU  U3YUYEHUH
HAHOPA3MEPHBIX CTPYKTYP.

21.MeTo bl uCCe0BaHUSI HU3KOPA3MEPHBIX MaTEPUAJIOB.

22.Bo3MoOXHOCTM ~ AepuBaTorpauu ¥ MacC-CHEKTPOCKONMMH  MpPU  U3YUYEHUU
HU3KOpa3MEepHBIX MaTepPHAIIOB.

23.MeToaBl pagroCIeKTPOCKONIMY U TaMMa-pe30HaHca MPU U3YYCHUH HaHOPa3MEPHBIX
COCIMHEHU.

24.MeToipl UcCleIOBaHUS DJICKTPUYECKUX CBOMCTB MaTepHAaJIOB.
25.01exkTpou3nIecKrue METOIbl UCCIICIOBAHMUS.

26.MeTopl UCCIIETOBAHNSI MATHUTHBIX CBOMCTB MaTepUAJIOB.

27.0nTryecKue u SJIEKTPOHHBIC CBONCTBA HAHOCTPYKTYD.
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Ipuioxkenne 2.
TpedoBanusi kK 0()OPMIIECHUIO KYPCOBOM PadOThHI

CTpyKTYpHBIMU 3JIEMEHTAMH pabOThI SBIISIOTCS:

o TUTYJIbHBIN JIUCT;

o OIJIaBJICHHE, KOTOpPOE COACPKUT BCE 3aroJIOBKU paslesioB padoThl €
YKa3aHUEM CTPaHHUIL, C KOTOPbIX OHU HAYMHAKOTCS;

J BBEJICHUE, KOTOpOE€ BKIIIOUAeT B ce0s O0OOCHOBaHME BBIOOpA TEMBI, €€

aKTyaJbHOCTh, (POPMYIHPYIOTCS TpoOjiemMa M KPYr BOMPOCOB, HEOOXOIUMBIX IJisi €€
pemenus. Onpenensiercst 1eab padOTHl ¢ €€ pacueHEHWEM Ha B3aMMOCBS3aHHBIN
KOMIUIEKC 3a/1a4, MOJUIeKaINX pelieHuI0. BO3MOXKHO BbIIBH>)KEHUE TUTIOTESHI.

o 0030p swmteparypel. O030p JUTEpaTypbl COJACPKUT HUHPOPMAIUIO O
COCTOSIHUM pa3pabOTKH BBIOpAaHHON TeMbl. O030p JMTEpaTyphl T0JKEH MOKa3aTh 3HAHUE
CTYyICHTOM CIIEIIUAIbHON JIUTEPATyphbl, €T0 YMEHUE CUCTEMAaTHU3UPOBATH HCTOYHUKH,
KPUTHYECKU UX PACCMATPUBATh, BBIACIATH CYIIECTBEHHOE, OLICHUBATh PAaHEE CACIAHHOE
IPYTUMH HCCJENO0BATEISIMUA, MPEICTABIATH COBPEMEHHOE COCTOSIHUE H3YYEHHOCTH
TEMBL.

o OOBEKTHl U METOJbl (METOJUKHU) HCCIEOBAaHUS. YKa3bIBa€TCAd OOBEKT
HCCIICIOBAHUSI M OIHUCHIBAIOTCS METOJUKU TOJIydeHUs (IMPUTOTOBJICHUS]) OOBEKTOB.
[TonpoOHO omMCHIBAIOTCS METOABI (METOAUKH) UCCIICIOBAHUS, TACTCS XapaKTePUCTHUKA
MPUMEHSEMbIX B paboTe MaTepuajoB W 0O0OpyAOBaHUS, METOJbl CTATUCTUYECKOTO
aHaJM3a MOJyYeHHBIX Pe3yJbTaToOB U JIp.

o AKCIIEPUMEHTaNIbHAas 4YacTh. OMNUCHIBAIOTCS COOCTBEHHBIE PE3YJIbTAThI
uccaenoBanus. O0S3aTENBHO TPUBOAUTCS OOCYKIEHNE TTOJIYYCHHBIX PE3yJIbTaTOB.
o BbIBOJBI. [lociienoBaTenbHO M37aratoTCsd TEOPETUUYECKUE U MPAKTUYECKUE

pe3yabTaThl U CYXACHUSA, K KOTOPBIM MPHIIEN CTYIECHT B PE3yJbTaTe HCCIEIOBAHUS.
OHU JOMKHBI OBITh KPAaTKUMM, YETKUMH, JAIOMIMMH TIOJHOE TMPEACTABICHUE O
coJiepKaHUM, 3HAYUMOCTH, 0OOCHOBAHHOCTU U 3(PeKTUBHOCTU paboThl. [lumyrcs onu
TE3UCHO, MO MyHKTaM. Pe3ynbTarsl (BBIBO/BI) UCCIEAOBAHUS JAOKHBI COOTBETCTBOBATH
MOCTABJICHHBIM LIETU U 33Jja4aM.

o CIIUCOK MCHOJIb3yeMOo# uTepaTypbl. CIHCOK JTUTEPATYPhl COCTABIIAET OJIHY
M3 BAOXKHBIX 4yacTed paboThl. Kaxaplli BKIIFOUCHHBIN JIUTEPATYPHBIH MCTOYHUK JTOJDKEH
UMETh OTPAKEHHE B TEKCTE BBINTYCKHON KBaM(UKaMOHHOW paboTel. Ecimm aBTOp
JIeaeT CChUIKY Ha KaKUe-TMOO 3aMMCTBOBAaHHbIE (DaKThl WM IIUTHPYET PabOTHl APYTHX
aBTOPOB, TO OH JOJDKEH yKa3aTh, OTKYJla B3SIThl NMPUBEJICHHbIC MaTepuaibl. Henb3s
BKJIFOYATh B OMOIMorpaduueckuii Cmucok Te padoThl, HA KOTOPHIE HET CCHUIOK B TEKCTE
paboTHI U, KOTOPBIE (PaKTUUECKHU HE OBLITM UCIIOIh30BaHbI.

o NpUIOKEeHUs. B mpuiiokeHusi cieayeT BBIHOCUTH BCIIOMOTaTEIbHbIN
Marepua, KOTOpbIi IPU BKJIFOUEHUH B OCHOBHYIO YacTh pabOThI 3arpoMoxaaeT TekcT. K
BCIIOMOTATEIbHOMY  MaTepually OTHOCATCA Trpadukd, PUCYHKH U  TaOJMIIbI,
IIPOMEKYTOUHBIE PACYETHI.

Nudopmarus o cTpykType pabOThl HMEET pPEKOMEHIATEIbHBIA XapakTep (B
3aBHCHUMOCTH OT COZEpaHHs KOMIIO3ULIMOHHOE TOCTPOEHUE paboThl U ee 0opMIICHHE
MOTYT OBITh IPYTHMH).

TuTyneHbI TUCT 0GOPMIIIETCSI B COOTBETCTBUH C TIPHIIOKEHUEM 3.
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KypcoBasi pabora gomxkHa ObITh HareyaTaHa Ha OJHOM CTOpOHE JucTa (opmara
A4 (210*297 mm). Pazmepsl noseit: neBoe — 30 MM, npaBoe — 10 MM, HikHEee — 20 MM,
BepxHee — 15 wmm. MexcTpounsli uHTepBan — 1,5. Pasmep mpudra —14 pt.
BrlpaBHUBaHME TeKCTa — MO IIMPUHE, KpacHas cTpoka — 1,25 cM, OTCTymbl cieBa U
cpaBa —(0 cM, 3amper BUCAYUX CTPOK. 3aroJIOBKM (IOJ3arOJOBKH) CTPYKTYPHBIX
AJIEMEHTOB CIIEAYyeT pacrojiaraTb B CEpeaUHE CTPOKH 0e3 TOYKM B KOHIIE W HaOupaTh
MPOMUCHBIMU OyKBamu, 03 rmoauepkuBanusi. Ecian 3aronoBok (Mo 3arojoBOK) BKIIIOYAET
HECKOJIBKO TMPEMIOKEHUM, MX pa3feistoT Touykamu. IlepeHochl CIOB B 3arojloBKax
(mo/3arojioBKax) HE JOMYCKaloTCs. 3arojioBKM (IOJ3arojioBKU) (KpOME BBEICHUS,
CIHCKa MCIOJb30BaHHOM JINTEPATYPHI U MPUIOKEHUH) HYMEpYIOT apabCKumMu nudpamu,
nanpumep: 1, 1.1, 1.1.1. Crpanunpsl paOoThl clelyeT HyMepOBaTh apabCKUMU
nudpamu, coOdroAasl CKBO3HYIO HYMEpAlUIO IO BCEMY TEKCTy. TUTYNbHBIA JIUCT
BKJIIOYAETCS B OOILIyl0 HyMEpalMio CTpaHMll, OJHAKO HOMEpa CTPaHUL[ He
IIPOCTABJISIETCSL.

WmrocTpanuu ¥ TaOJUIlbl, pACTIOI0KEHHbBIE Ha OTICIbHBIX JINCTAX, BKIIOUYAIOTCS
B 0oOulIyl0 HyMmepauuio cTpaHull. Mmmoctpauuu (pucyHKH) cienyeT pacrnojaratb B
paboTe HeMmOCPEICTBEHHO MOCJE TEKCTA, I71€ Ha HUX JAETCS CChUIKA, UM Ha CIEAYIoIEeH
CTpaHMIIE, €CJIM B YKa3aHHOM MECTE€ OHM He nomemaroTcs. Ha Bce pUCYHKH AOTKHBI
ObITh JaHbl CCHUIKM B pabote. PUcCyHKH cieayeT HymepoBaTh apabckumMu Ludpamu,
cieays MOPSAKOBOM HyMepalluu B Tipejenax Bce padoTsl. Ha3zBaHMs moMeIarTes moa
pUCYHKOM 10 1IeHTpy. Pasmep mpudra — 12 pt. [Ipu HEoOXOAMMOCTH TMOCTE Ha3BAHUS
PUCYHKA TOMEIIAIOT NOSICHSIOIIUE JaHHbIE.

[Tpumep odopmiieHHs pucyHKa:

MITHHECKIA NNOTHOCTY , OTH, 4.
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v
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JArvHa BOMHS!, HA

Puc. 2 OnrHueckue CrnekTphl HAHOUACTHIL Cepedpa, NONYUCHHBIX B BOJHBIX
PAacTBOPAxX NOJIHAKPHIOBOH KHCIOTHI

Tabnuupl cnepyeT pacnonaraTb B padOTe HENOCPEACTBEHHO IIOCHIE TEKCTa, IJIE
OHM YIIOMHUHAIOTCSI BIIEPBbIE, UJIM Ha cieayrolel crpanuie. Ha Bce TaGnuIIbl JOJKHBI
OBITh CCBUIKM B TEeKCTE. TaOnuIlpl cieayeT HymMepoBaTh apaOCKuMu Iudpamu, cienys
HOpSAAKOBOM HyMmepaluuu B Ipenenax Bceil padorel. Homep cienyer pasmemars B
IPaBOM BEPXHEM YIJIy HaJ 3arojloBKOM Tabuuubl nocie cioBa «Tabmuma». Kaxnas
TabJIMLa J0JKHA MMETh 3aroJIoBOK, KOTOPBIM moMeniaercs Huxke ciaoBa «TaOmumay.
HaunnaroTcst 3T1 HaAIUCH C MPOMUCHON OYKBBI, TOUKA B KOHIIE HE CTABUTCS. 3ar0JIOBKU
rpad TaOaMIBI JOHKHBI HAYMHATHCS C MIPOMUCHBIX OYKB, MOJI3ar0JIOBKU — CO CTPOUHBIX,
€ClId TOCJIeTHUE TOJUUHSIOTCS 3arojoBKy. 3arojoBku Tpad yKas3bIBAlOTCA B

40



eIMHCTBEHHOM uucie. Tabnuiry cienyer pa3mMeniaTh Tak, YTOObI €€ MOXKHO ObUIO YUTATh
6e3 moBopoTa paboTel. Eciin Takoe pazMerieHue HEBO3MOXKHO, TAOJHUIly PacIoiararoT
TakK, 4TOOBl €e MOXKHO OBUIO YMTaTh, MOBOpauMBas pabOTy MO 4YacoBoi crpenke. [Ipu
nepeHoce TaONWIbl HA JAPYTYIO CTpaHUIy Haja Heil momemaroT cioBa «lIpomomxenue
TaONMUIBL...» C yKazaHueM Homepa. Ecium 3aryaBue TabIuIbl BEJIMKO, MOXKHO €ro He
MOBTOPSTH: B 3TOM CJIy4ae ClIeyeT MPOHyMEepPOBaTh Ipadbl U MOBTOPUTH UX HYMEPALIHIO
Ha CIIEAYIOUIEH CTpaHuIle, 3aroJIOBOK TaOIMIbl He MOBTOPsIOT. Eciu nudpoBeie nim
WHBIC JaHHBIE B KaKOH-IN00 rpade TabIuIpl OTCYTCTBYIOT, TO CTABUTCS MPOYEPK.
[Tpumep odopmiieHust TaOIUIIBL:

Tabmuna 4
Jucnepenonnsie xapakrepuctukn mockux MK ¢

PA3IHYHBIM COACPKAHHEM HOAM1-HOHOB
Ne obpa3ua konucn;})auml s d. Mxm C,. % St, %
0
1 1.6 2.09 35 98
2 3,2 3,87 33 98
3 4.8 3,06 36 95
4 . 2,04 30 98

@opMysibl UM YpaBHEHHs 3alUCBHIBAIOTCA C TOMOIIBIO pefakropa (opmyn u
BBIJICTISIFOTCSL U3 TEKCTa B OT/ACJIBHYIO CTPOKY (IO IIeHTpYy, 0e3 ab3alHoro OTCTyma).
Pazmep ¢dopmyn nomkeH ObITh  ONTUMAIbHBIM, TaKUM, YTOOBI  OTYETJIMBO
MPOCMAaTPUBAIIUCh BCE JAETAIM, B TOM YHUCJE MOACTPOYHbIe HHAEKCHI. [losicHeHue
3HAYEHUH, CHUMBOJOB M  YHCIOBBIX  KOA(DPUIMEHTOB  CIEAyeT  MPUBOIUTH
HEIMOCPEJICTBEHHO Mo/ (POpMyJION B TOM K€ MOCJIENOBATEIbHOCTH, Kak U B (opMmyIie.
3HaueHHe KaXkJIO0ro CHMBOJIA M YMCIOBOTO Kod((duireHTa cienyeT naBaThb C HOBOU
CTPOKH, TMEpPBYIO CTPOKY IOSCHEHUS HAUYMHAIOT CO CJioBa «rnae» 0e3 JIBOETOYHMS.
VYpaBHeHUsI U POPMYJIBI CIEIYET BBIAEIATh U3 TEKCTa B OTACIBHYIO CTPOKY. Bhimie u
HIOKE Kax10i (GOpMyIbl WIM YpaBHEHHS JODKHO OBITh OCTABJIEHO HE MEHEee OJIHOM
cB0OOAHOM cTpoku. Ecnu ypaBHeHHEe HE yMellaeTcs B OAHY CTPOKY, OHO JOJDKHO OBITh
MIEPEHECEHO TMOCIIe 3HaKa paBEHCTBA (=), WM MOCJIe 3HaKa IUIIOC (1), WM TOCHe APYTHUX
MaTEeMaTHYECKUX 3HAKOB C UX 00s3aTebHBIM MOBTOPEHHEM B HOBOU cTpoke. DopMyIibl
Y ypaBHEHUS B paboTe clielyeT HyMepOBaTh MOPSAKOBON HyMmepaluel B mpejaeiax Bcen
paboThl apabckuMu LUdpaMu B KPYTIbIX CKOOKAax B KpallHEM MIpPaBOM IMOJOKEHUU
HarpotuB ¢Gopmynbl. Jlomyckaercss Hymepauusi ¢popMmyn B mpexaenax paszzaena. Eciau B
pabote TONBKO oAHA ¢dopMmyda WIM ypaBHEHUE, TO HMX He HymepyloT. I[Ipumep
oopMIieHuUs (bopMyIIbI:

Z2am*Re” P (15)

Coxe = - = - .
A ey + 20,0,)% + &3
rae KR PAaA YO SO T IiIg,

LT JAAMIDIICKTPDHUMOCOCKOaS HIPDOIIIIInacMOOC T L. Opainag,

A JRITRARAGE BSOOURRIEE SROLIDIOIIICI O OnBsora

Ccbulku Ha OuONHOrpaguuecKkue UCTOYHUKUA MPUBOJATCA B TEKCTE MO MEpe MX
NOSIBJICHUS] B KBaJpaTHbIX ckoOkax — [4]. Cchbulku Ha TaOMUIbI, PUCYHKH, TPUIIOKEHUS
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Oepyrcsi B Kpyrible ckoOku. [Ipu ccbuikax cieayeT mucatb: «B COOTBETCTBHU C
JaHHBIMHU TaOMULBI 5...» WK «(CM. Tabs. 5)», «Ha pPUCYHKE 3 MPEACTABJICHBI...» WIH
«(cm. puc. 3)», «B COOTBETCTBHUHU C MPUIIOKEHUEM 2» WU «(CM. IPUIIOKEHUE 2)», «... TIO
dopmyrne (3)». CHucoK MCHOIB3YyeMOU JUTEpaTypbl O(OPMIISIIOTCS B COOTBETCTBHH C
I'OCT 7.1-2008.

[Tpunoxkenus ciexyer oGOPMISTH Kak MPOJOJDKEHHE pabOThl CO CKBO3HOM
HyMmepanueil crpanui. Kaxmoe npunoxenne JOHKHO HAYMHATHCS ¢ HOBOM CTPaHUIIBI U
MMETh 3aroJIOBOK C YKa3aHHEM BBEpPXY CTpaHulbl cioBO «[Ipuiokenue» u ero Homep.
Pacrnionarath npuiiokeHus CiaeayeT B MOPSIIKE MOSBICHHS CCHUIOK HA HUX B TEKCTE.
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Ipuioxkenne 3.
TuTyJbHBIH JUCT KyPCOBOl padoThI

MuHHCTEPCTBO HAyKU U 00pa3zoBaHus PD
KemepoBcKkuil TOCyJapCTBEHHBIM YHUBEPCUTET
NHcTUTYT PyHIaMEHTANIBHBIX HAYK
Kadenpa XuMUU TBEPJOTO TeJa U XUMHUECKOT0 MaTepruaIoBeICHUS

(Ha3BaHue pabOTHI)

KYPCOBAA PAGOTA 110 JUCLHUITJIMHE

MGTOIH)I HNCCIICAOBAHNUA TBCPABIX TCJI
(Ha3BaHWE TUCIUTUINHEI)
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CTYJICHT Tp.
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ITposepu:
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