MMHUCTEPCTBO HAVKH M BBICIIIETO OBPA30BAHU S POCCUMCKOU
OEJIEPALINN
@CﬂepaﬂbHOG rocyaapCTBEHHOC aBTOHOMHOC O6pa3OBaTCJ'H>HO€ YUpCKIACHUC
BBICITIETO 00pa30BaHUs
«/1aIbHEeBOCTOUYHBIN (eepabHbIIl YHUBEPCUTED)

(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

«YTBEPXIAIO» /
3aBenyroumii kadeapdi
2 I/

(noanuce)

PABOYASI TIPOI'PAMMA JUCIIUIIJIUHBI
XUMHUECKOE MaTepUaAIOBEICHUE
Hanpagsaenne noarorosku 04.03.01 «Xumus»
(«DyHmaMeHTaTbHAS XUMUSD»)
dopMa NOATOTOBKYU 0YHAS

Kypc 2 ceMecTp 4

JeKLUN 36 Jac.

MIPaKTHYECKUE 3aHATHS 54 gacoB

nabopaTopHbie pabOTHI 00wyac.

B TOM 4HcIe ¢ ucnonabzoBanueM MAO nek. 18 /mp. 00 /na6. 00 wac.
BCETO YacOB ayJMTOPHOW Harpy3Ku 90 wac.

B TOM 4YHCJIE C UcToiib3oBaHneM MAO 18 uac.

camocTosTenbHas paboTa 18 wac.

B TOM YHMCJI€ Ha MOATOTOBKY K K3aMeHY 0 uac.

KOHTPOJIbHBIE pabOTHI (KOJMYECTBO) HE NMPEAYCMOTPEHBI

KypcoBasi paboTta / KypCcOBOH MPOEKT HE MPETyCMOTPEHbI

3auer 4 cemecTp

9K3aMeH _HE IPEIyCMOTPeH

Pabouast mporpamma coctaBieHa B COOTBETCTBHHU ¢ TpeboBaHuAMHU DeepaabHOr0 ToCyAapcTBEHHOTO
oOpa3oBarenbHOro craHmapta mo HampaieHuo ToAarotoBku 04.03.01 «Xummus» yTBEPKICHHOTO
nprkazoM MunuctepcTBa o0pazoBanus U Hayku PO ot 17 urons 2017 r. Ne 671.

Pabouas nporpamma oOcyx/ieHa Ha 3acejaHuu Kadeapsl OO01meii, HeOpraHUIECKOH U
aneMeHTooprannueckoit xumun HIEH
mpoTokoi Ne 5 or « 15 » STHBApPSI 2021 r.
3apenyrornii kadeapoi k.x.H. Kanmyctuna A.A
CocraBurens (Jn): K.x.H. ['pubosa B.B.
Brnagusocrok

2021



OobopoTHasi cTOPpOHA TUTYJBHOTO Jucta PIIJ{

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acelaHUM Kadeapbl/AenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne
3aBenyrontwii kKadeapoi Kanycrtnaa A.A.
(moamucse) (1.0. dammnus)

Il. Padouasi mporpamMma nmepecMoTpeHa Ha 3aceJaHHH Kadeapbl/ienapTaMenTa;

IIporokoi 0T « » 20 1. Ne
3aBenyrontwii kKadeapoi Kanycrtnaa A.A.
(moamucp) (1.0. ®amumus)

111. PaGouyas mporpamMma nepecMoTpeHa Ha 3aceaHuu Kadeapbl/IenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne
3aBenyromiuii kadeapoi Kanycruna A.A.
(moamuce) (1.0. ®amumnus)

V. PaGouass mporpaMmMa mepecMoTpeHa Ha 3acefaHHN Kadeapbl/IenapTaMeHTa:

IIpotokomn oT « » 20 1. Ne

3aBenyrontuii kKadeapoi Kanyctuna A A.
(oamch) (1.0. damumus)




]_[e.]'ll/l H 32294 OCBOCHUA JUCIUIIIMHBI:

[lempr0 OCBOCHUSI MUCHIMIUIMHBI « XMMHYECKOE€ MaTEpPHATOBEICHUEY SBISETCS
npuoOpeTeHNEe 3HAHUK O 3aKOHOMEPHOCTSIX (OPMHUPOBAHMSI CBOWCTB MAaTEpPHUAJIOB,
WCXOJIS M3 TCJICHANIPABICHHOTO CO3JaHMUs UX Pa3IMYHON (PU3MUECKOU CTPYKTYPHI, a
Takke 00 OOIIHOCTH M Pa3IUIMsIX, IPUCYITUX TEM WM WHBIM KjaccaM MaTepuajoB,
YTO TO3BOJISICT CYIIECTBEHHO PACIIUPUTH OOIIETCOPETUUCCKUN YPOBEHD ITOATOTOBKH
CTYJCHTOB.

3agaun:

1. ®opmupoBaHue 3HAHMK O croco0ax CO3JaHHUS MaTEPHAIOB Pa3TUYHON
(bu3HUECKON CTPYKTYphI

2. IlpuBuTHE yMEHUs pa3anvaTh KJIacChl MaTEpUAIOB

3. IlpuBuTHE yMEHHS MPOTHO3UPOBATH CBOMCTBA MaTepUaOB, B 3aBUCHIMOCTH
OT UX COCTaBa, CTPYKTYPHbI, PUIUKO-XUMUYECKUX XAPAKTEPUCTHUK.

B pe3ynbrare n3ydeHus JaHHOW AWCITUILUIMHBI Y 00y4aromuxcst GopMupyroTcs
cieayromue ooienpodeccCuoHaIbHbIE KOMITETCHITUU:

Hanmenosanune Kox u
Kateropuu HAauMEHOBaHUE
06m£:?gg[£:é)(:HOH YHHBEPCATLHOU Kon n HaumeHoBaHME HHIMKATOPA TOCTHXKEHUSI KOMIIETCHLIMU
KOMIIETCHLINU
aNBHBIX (pe3ynmbraT
KOMIIETEHIIUHA OCBOCHHS)
Hayuno- K-1 Cmoco0OeH | [1K-1.1 TlnmanmpyeT OTAeNmbHBIC CTaIu¥M HCCICIOBAHWS IPH HATHINH
HCCIIEIOBATEIbCKIIA | BEIOMPATh u | obmero ruraga HUP
HCIOJIb30BaTh I[IK-1.2 ToTOBUT »3JIEMEHTHl JIOKYMEHTalUH, NPOEKThl IUIAHOB U
TEXHUYECKHUE IporpaMM otTenbHbIX dtanos HUP
cpenctBa u Metons! | [IK-1.3 Beibupaer TexHH9ecKre CpeAcTBa M METOABI HCCIEOBaHUH (13
HCIBITAHUI JUId | Habopa UMEIOIIUXCA) I PellIeHUs MoCTaBIeHHbIX 3a1ad HIP
peleHus T1IK-1.4 I'0TOBUT OOBEKTHI UCCIIETOBAHUS
HCCIIEA0BATEIBCKUX
33a4  XUMHUYECKOU
HAaIpaBJIeHHOCTH,
MIOCTABJIEHHBIX
CHeaInucToM Ooee
BBICOKOM
KBaTH(pUKAIAN
TexHonoruueckui IK-4 Cmocoben | [1K-4.1 Brinonnssier CTaHAApPTHBIE onepauuu Ha
OCYILECTBIISITh BBICOKOTEXHOJIOTHYECKOM 00OPYIOBAaHHUHU JJISI XapaKTEPHUCTHKH CHIPbS,
KOHTPOJb  KadecTBa | MPOMEXKYTOUHON U KOHEUHOM MPOAYKIIUHY XUMUYECKOTO IPOU3BOICTBA
CBIPBS, KOMIIOHEHTOB
" BBITYCKaeMOit [TIK-4.2 CocraBisieT mpOTOKOJIbI UCIIBITAHUHN, TACTIOPTa XUMUYECKON
HPOAYKIUH MIPOIYKITNH, OTYETHI O BHIMOJIHEHHOH paboTe 1Mo 3ajaHHON (hopme
XUMHYECKOTO
Ha3HauYeHMUs,
MPOBOJUTH
HacIOPTU3ALHIO
TOBapHOM NPONYKLUU
IK-5 Cmocoben | [IK-5.1 Bnameer HaBBIKaMH TIOMCKa HEOOXOAMMOW WH(pOpPMAaNUU B
OKa3bIBaTh




MHPOPMATMOHHYIO
MOJJIEPIKKY
CHeIUAIICTaM,
OCYIIECTBISIOIIUM
Hay4YHO-
KOHCTPYKTOPCKHE

TCXHOJIOTHYCCKHEC
HCIIBITAaHUA

paboTsl u

po)eCCHOHATIBHBIX 0a3ax NAaHHBIX (B T.4., TATCHTHBIX )

[IK-5.2 CocraBmsieT 0030p JIUTEPAaTYpPHBIX WCTOYHHUKOB IO 3aJaHHOI
TeMe, 0OPMIIET OTYETHI O BHIIOJTHEHHOW paboTe 1Mo 3amaHHoi popme

Kon n HanmeHOBaHWE HHANKATOPA
NOCTIKEHUS KOMIIETEHIINU

HawnmeHoBaHue mmoka3zarersi OlleHUBaHUS
(pe3ynbrata 00y4YeHHS 1O JUCIUILINHE)

IIK-1.1 [InanupyeT oTaeabHBIE CTAOUN
UCCIICIOBAHUS IPH HAIMYKH OOIIEeTOo
mana HAP

3HaEeT OCHOBHBLIC ITAIIbI IMPOBCACHU S HHP no MaTCpruaJIOBCACHUIO

YMeeT miaHupoBaTh HAYYHO-UCCIEA0BATEIbCKYIO paboTy ¢
YYETOM BPEMEHHU M PECYPCOB

Brnazneer cnocobamu cucTeMaTH3alMK U aHAIN3a PE3yJIbTaTOB
XUMHYECKUX SKCIIEPUMEHTOB, HAOJIOICHHI, U3MEPCHUH, a TaKXKe
METOJAMHU OIpPENEICHUS CBOMCTB BEUIECTB U MaTEpUAJIOB

IK-1.2 I'otoBuT 3JIEMEHTBI
JOKYMEHTAallu{, TPOEKTHl IJAHOB H
Mporpamm OTAenbHbIX 3TarnoB HUP

3HaeT OCHOBHBIC TpaBuiia O(OPMIICHHS MaTepHAIOB U
pe3yJIbTaToB 71ab0paTOPHBIX UCCIIC/IOBaHNU; npaBuiIa
odopmiIeHusT TaONUI, CXeM, PHUCYHKOB W YepTEXel B HAyYHBIX
OTYeTaxX; MpaBWia M CHOCOOBI BBIYUCICHHS IMOTPEIIHOCTEH
HOJTYYCHHBIX JaHHBIX

YMeer rpaMOTHO, IOCIIEAOBATEIBHO U JIOTHYHO OPOPMUTH
pe3yIbTaThl pabOTHI

Brnageer HaBBIKaMU CaMOCTOATENHHOMN paOOTHI C YIEOHOU 1
Hay4HOH JIUTEpaTypoil; 6a30BBIMU TEOPETUUCCKUMU 3HAHUSIMHU U
HaBBIKaMU J1a00paTOPHBIX UCCIIEOBAHUH B 001aCTH
MaTepHaJIOBEACHUS; TOHATUIHHBIM allapaToM
MaTepHaJOBEACHUS; HABBIKOM IPAMOTHOT'O NIPEICTABICHNUS
pe3yIbTAaTOB UCCIEIOBAHUI U HABBIKOM O()OPMIICHHS OTYETOB TI0
nmabopaTopHBIM paboTam

IK-1.3 Brioupaer TEXHUYECKUE
CpeICTBa U METOMABI MCCIEAOBAHMM (U3
Habopa WMEIOMIMXCS) UL pelIeHHS
ocTaBJIeHHBIX 3a1au HUP

3HaeT OCHOBHBIC TEXHUYECKHE CPEICTBA H METOJBI, KOTOPBIE
MOTYT MOTPeOOBATHCS IS PELICHUS 3a/1a4 XUMUYECKON
HaIlpaBJIEHHOCTH

YMeer BeIOMpaTh HanboIEE paloHaIbHBIE METOABI U CPECTBA,
HEOOXOIUMBIE ISl PELICHUS 3a]a4 CBSI3aHHBIX C XUMHUYECKUM
MaTEpUATIOBEICHUEM

Brnageer criocOOHOCTBIO HCIIOJIBL30BAHKS METOIUK M TEXHUYECKUAX
CpeIICTB, HEOOXOUMBIX MPH PEIICHUH 3a/1a4 CBSI3aHHBIX C
OpPraHMYECKON XMMHEH U MIOCTABJICHHBIX CIICIUAIIICTOM C OoJiee
BBICOKO# KBanubUKamuein

3HaeT npaBuiia pa60TI>I C XUMHWYCCKHMHU BC€UIICCTBAMHU C
CO6J'IIOI[CHI/IGM HOPM TCXHUKHU 0e30MmacHOCTH

IIK-1.4 T'oroBut 00BEKTH | YMeeT paboTaTh C XUMHUYECKUMH BEIIECTBAMU C COOIOACHUEM
UCCJICI0BaHUS HOPM TEXHHUKHU 0€30MaCHOCTH
Brnaneer HaBbIkaMu paOOTBI C XUMUYECKHMH BELIECTBAMH C
COOJIIOJEHHEM HOPM TEXHUKHU 0€30I1aCHOCTH
[IK-4.1 BemonHseT  crTaHmapTHble | 3HAET CTaHJAPTHBIE ONEpPAIH HAa BBICOKOTEXHOJIOIMYECKOM

orepanruu Ha BBICOKOTEXHOJIOTMYCCKOM
O60py,I[OBaHI/II/I A XapaKTCPpUCTHUKU
ChIpb4, HpOMeXCYTO‘IHOﬁ M KOHEYHOH
IMPOAYKINHN XHUMHUYECCKOT'O

000pyIOBaHUY ISl XapaKTEPUCTUKH CHIPBS, IPOMEKYTOUHON 1
KOHEYHOM NPOIYKIIMH XUMHYECKOTO ITPOU3BOCTBA

YMeeT BBINOMHATH CTaHAAPTHBIE ONEPALIUH Ha
BBICOKOTEXHOJIOTHYECKOM 000PYJOBAHUH AJIS1 XaPaKTEPUCTUKHU




KO,I[ U HAUMCHOBAHUC MHAUKATOPpA
JOCTHXXCHUA KOMIICTCHIIUU

HanMmeHoBaHMe TIOKa3aTens OlcHUBAHMS
(pe3ynpTaTa 00yUeHHUS 110 TUCIIATIIINHE)

MIPOM3BO/ICTBA

CBIPBS, MPOMEKYTOYHOH ¥ KOHEYHOH MPOAYKIINN XUMHUIECKOTO
MIPOU3BOJICTBA

Brnazgeer cocraBieHreM POTOKOJIOB UCTIBITAHUHN, TACTIOPTA
XUMHAYECKOH MPOYKIMH, OTYETOB O BBIMOTHEHHOU paboTe 1o
3aTaHHON (hopMe

1IK-4.2 CocraBiser MIPOTOKOJIBI
UCIBITAHUM, TaclopTa XUMHYECKOU
MPOAYKIIMK, OTYETHI O BHIMOJIHCHHOM
paborte 110 3agaHHOM (hopme

3HaeT OCHOBHBIC ITpaBUiIa O(HOPMIICHHS MAaTEPHAIIOB U
pe3yIbTaTOB J1a00PATOPHBIX UCCIICIOBAHUIA; TTPaBHUIIA
odopMIICHUS TaOIUII, CXEM, PUCYHKOB M YepPTEXKel B HAyUHBIX
oT4eTax; MpaBuiia U CrOCOOBl BBIYMCIICHUS MTOTPENIHOCTEH
MOJTYYEHHBIX JTAHHBIX

YMeeT rpaMOTHO, MOCIIEA0BATEIBHO U JIOTHYHO O(OPMUTH
pe3yIbTaThl pabOTHI

Brageet HaBbIKaMu CaMOCTOSITENTFHON PaOOTHI ¢ yueOHOH 1
HAYYHOU JTUTEPaTypoil; 6a30BEIMU TEOPETHUECKIMHU 3HAHUSMH U
HaBBIKaMU J1a00paTOPHBIX UCCIIENOBAHUH B 001aCTH
MaTepuaOBEICHHS; TIOHATHIHBIM allapaToM
MaTCpUuaioOBCACHUA,; HABBIKOM I'PAMOTHOT'O MPCACTABICHUSA
Pe3yIbTAaTOB UCCICIOBAHUI U HABBIKOM O(OPMIICHHS OTYETOB IO
nmabopaTopHBIM paboTam

[IK-5.1 Bnageer HaBbIKaMH IIOHCKA
HEOOXO0UMOi nHpOpPMALTUH B
npo(heCCHOHANBHBIX 0a3ax NaHHBIX (B
T.4., TATCHTHBIX )

3HaeT MeTo Bl cOOpa U aHaH3a JTUTEPATYPHBIX JAaHHBIX IO
Nopy4eHHOU pykoBoautTeneM temaruke HUP; npuHiumnel
00pabOTKH MOTyYSHHBIX B UCCIICAOBAHUU PE3yIbTAaTOB,
MIPEJICTaBICHUE X B MHPOPMAIIMOHHOM BHUJIC

YMeer noip30BaThess OYMaKHBIMHU BEPCHUAMU 0a3 TaHHBIX
P2KXum u Chemical Abstract; cobuparh U CHCTEMaTU3UPOBATh
HAYYHYIO JIUTEPATypy 10 3alaHHOH TeMe; TPOBOJNUTH
CTaTHCTUYECKYI0 00pabOTKY JaHHBIX C MCIIOIB30BaHUEM
JMHEHHBIX METOJIOB aHAIIN3a M CTAHJAPTHOTO MIPOTPAMMHOTO
obecrieyeHust

Brasieet 6a30BbIMU HABBIKAMU LIEJICHATIPABICHHOTO cOOpa
JIMTEPATYPhI, B TOM YHCIIE C UCTIOIB30BaHUEM COBPEMEHHBIX
WHPOPMAITMOHHBIX TEXHOJIOTHUH; METOJJaMH 00PaOOTKH
IKCIIEPUMEHTAIBHBIX JaHHBIX C HCIIOIb30BAHUEM CTaHIAPTHBIX
METOIUK

I1K-5.2 Cocrasinser 0030p
JTUTEPATYPHBIX HCTOYHHUKOB 110
3aJjaHHOW TeMe, O(QOPMIISIET OTYETHI O
BEHITIOJTHEHHON paboTe 1O 3a/JaHHOM

dopme

3HaeT npasuia paboThI C IUTEPATYPHBIMH HCTOUHUKAMHU

VYMeer cocTaBasTh 0030p TUTEPATYPHBIX HCTOUHUKOB TI0
3aJilaHHON hopme

Brnaneer 0cHOBHBIMU IIPUEMaMH COCTABJICHUS OTYETOB O
BBINOJIHEHHOM paboTe 1o 3aJaHHOH (opme

1. TpynoéMkocTh IMCHUNJIMHBI M BUIOB Y4€OHbBIX 3aHATHH 1O

AUCIHUILINHE

OO6mrast TpyI0EMKOCTh JUCIUIUIMHBI COCTaBIsieT 3 3auéTHble enuauibl 108

aKaJeMHYECKHX Yaca).

(1 3aueTHas equHUIIA COOTBETCTBYET 36 aKaJleMHUYECKUM HacaMm)

Bunamu yueOHbIX 3aHsATHH U pabOThl OOydarolmerocs MO JUCIUILINHE

ABJIAIOTCA .

‘ O0o3HaueHne ‘

Bunas! yaeOHBIX 3aHATHH 1 pabOTH 00yJaromerocs




Jlex Jlexun

IIp [IpaxTrdaeckue padoTHI

CP CamocrosrenpHas padoTa 00ydJaromerocs B eproJl TEOPETHIECKOTo 00yUeHHS

CamocrosiTenbHas paboTa oOydaromnerocsi © KOHTakTHas paboTa oOydaromerocs ¢

Kontpons .
MIPENoAaBaTEIEM B IEPHOA NPOMEKYTOUHOH aTTecTayn

CprKTypa JUCHHITIIINHBI.

®dopma 00yueHHUs — OUHasl.

Dopmsbl
KommuecTBO 9acoB no BugaM yqeOHbBIX N
. MIPOMEKYTOYHON
e 3aHATHAN ¥ pabOTHI 00yUaIOIETOCS ATTECTALHH
Ne Hanmenoanue pasnena 3 -
- TIACHUTUIMHBI 3 B
O 5 'S o | X e | &
= = = o O =
@]
2
1 | Paznen 1. Brenenue 4 2 - 8
5 Paznen 2. Hemeramnuueckue 4 14 ) 12 -
MaTepHabl
Paznen 3. Ctpoenue
METAIUTUYECKUX U3JETUN U . 2. TTP.
3 cm1aBoB. OCOOEHHOCTH 4 4 10 18 Yf) 1%[372051’)5,1)
KPUCTAJUTH3AIIMN ’ ’ '
4 Pasnen 4. O6mas Teopus 4 12 i 12 i
CILUTaBOB
5 Paznen 5. O6pabotka 4 4 12
METAaJJIOB
Uroro: 4 36 - 54 - 18

I1l. CTPYKTYPA U COAEP) KAHUE TEOPETUUYECKOMN YACTHU KYPCA
JlekunoHHble 3aHsATHA (36 Yac.)

Pa3znen 1. BBenenmne (2 uac.)

Tema 1. UcTopusi pa3BUTHSA MaTepPHAIOBEACHUS U COBPEMEHHbIE
npooemMbl MaTepuaioBeaeHusi (1 yac), ¢ HCMOJIb30BaHMEM METO0/1a AKTHBHOTO
o0y4eHnus — jexkuus 0ecena (1 gac.).

Hcropuss pa3BUTHS MaTepuajoB JUAJICKTHYECKH CBs3aHa C MCTOPUEH pa3BUTHSA
obmectBa. CTaguu pa3BUTHSI MaTepUATIOBEACHUS KaK HAYKH.

Co3pmareny TEXHUKH BCETAa CTPEMUIIMCH, YTOOBI HOBBIE M3AETHUS 10 3(P(HEKTUBHOCTH U
KauCCTBY MNMPCBOCXOJUITIN H3BCCTHELIC. B HacToANICC BPCMA 3Ta TCHACHIHA IIPOABIISACTCA
0COOCHHO SIPKO, TMOCKOJBbKY B JYYIIMX OO0pasiax TEXHUKH PEaM30BaHbI MOCICIHHE
JOCTUIKCHUA HAYKU.

Tema 2. lleab 1 327124 JUCUUILINHBI, €€ MeCTO B YueOHOM npouecce (1 gac)

[TproOpeTeHrne 3HAHWI IO OLEHKE TEXHUYECKUX CBOWCTB MaTEpPHANIOB, MCXOMIS W3
YCJIOBUHM MX OJKcIulyaTanud. @opMHUpOBaHME HAaydYHO OOOCHOBAHHBIX MPEACTABICHUN O
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BO3MOKHOCTAX PpPallMOHAIBHOTO HW3MCHCHUSA TCXHHUYCCKHUX CBOICTB Marcpuajia IIyTCM
U3MEHEHHS €ro CTpyKTypbl. O3HakomjieHHE ¢ OOIIMMM CBOWCTBAMM MaTE€pUAsoB,
00eCTIeUnBaIONMMH HAJIS)KHOCTD U3ICIUNA U HHCTPYMEHTOB. O3HAKOMIICHUE C OCHOBHBIMHU
rpynnamMy COBPEMEHHBIX MaT€pHalioB, MX CBOMCTBAMU U 00J1aCTbI0 IPUMEHEHHS.

Pasnen 2. Hemera/ummueckue marepuaJsbl. (14 yacos)

Tema 1. OO0mme cBedeHusi 0 mojauMepax u miaacrmaccax. (1 wgac), ¢
HCIOJIb30BAHMEM METO/Ia AKTUBHOI0 00y4yeHus — Jieknusa Oecena (1 gac.).

OO6mue cBo#cTBa O TMoJauUMEpax M IulacTMaccax (comojauMep, TOMOIOIUMED,
IUIACTMACCHI, COCTaB  IUIACTMACCHI,  HAIOJHHUTEIb,IIACTU(UKATOP,  CcTabWIM3aTop,
CIIMBAIOIME  areHThl,  CTPYKTypooOpasyromme  100aBKH,  CICIMHTPUINCHTHI).
Kiaccudukanms moamMepoB U I1acTMacce (10 MPOUCXOKACHUIO, TI0 DIIEMEHTHOMY COCTaBy,
0 XMMHUYECKOMY COCTaBY, IO (OpME MaKpPOMOJICKY, HAJIMYHE THIIOB 3BEHBEB, 10 THITY
HA/IMOJICKYJISIPHOW CTPYKTYPBI, IO METOTy CHHTE3a, IT0 TEPMHUECKUM CBOMCTBAM, )

CBoiicTBa MOJIUMEPOB H IIIacTMAcC (MEXaHMYECKHE CBOMCTBa, TEPMHUYECKHUE,
DIIEKTPUYCCKUE, ONTHUYCCKHUE, XUMHUYECKHE, aTMOCPEpPOCTOWKOCTh, APTOHOMHYCCKHE
CBOIICTBA.

Tema 2. Cnocodbl mosimmMepu3anun. (2 Jaca), ¢ UCHOJb30BAHHEM MeETOIA
AKTHUBHOI0 00y4eHus — JeKkuus Oecena (2 yac.).

[Tonumepuszaums. OnpenesieHue, BUIbBI, JTanbl. PaaukanbHas MTOJIUMEpPU3ALIHS.
PaagukanbHas cononmmepu3sanus. KarnonHas nmonuMepu3anus. AHHOHHAS MOJUMEPU3AIIUSL.
Crymnenvaras TIOJTMMEpHU3aITusl. [TpombINIUICHHBIC CHOCOOBI TIOJTMMEPHU3AIIH
(monumepu3anus B OJI0Ke, B pacTBOpE, CYCIIEH3UOHHAs!, SMYJIbCUOHHAs, B ra3oBoil (ase, B
TBEpJI0H (aze)

Tema 3. Cnnoco0bl moIMKOHAeHCANHU. (2 Yaca), ¢ HCIOJIb30BAHHEM METO/AA
AKTHMBHOI0 00y4eHus1 — JeKkuus Oecena (2 yac.).

[Tonmukonnencamus. [lomuddupel, momuamMuabl, MOTYyYEHUE CETYATHIX IMOJUMEPOB,
MOJIMKAapOOHATHI, TONHCHIOKCaHbl. CIIOocoObI MPOBEEHUS MOJUKOHICHC AU (B pacIuiaBe,
B pacTBOpe, B AMYJIbCHHU, Ha TpaHuile pazaena ¢a3, B TBepaou (asze). [lommdtusnen,
HOJII/II/I306YTI/IJICH, IIOJIMBUHUJIIXJIOPH A, HOJII/IBI/IHI/IJICHIII/I(l)TOpI/III, HOHI/ITeTpa(l)TOpf)TI/IHeH,
IIOJIMBUHMJIALICTAT, MOJIMMCTUIIMCTAKpUJIAT, MOJIMAKPUITIOHUTPHUII, MMOJIUCTUPOJI,
nonuOyTaueH, [IOJIMU3O0IIPEH, [IOJIMBUHUJIIIUPPOIINIOH, nonudeHuneHCyabhus,
MTOJIMKETOHBI, MO (DEHIICHOKCHU T, TIOJTUTUMETHIICUIIOKCAH)

Tema 4. BosiokHa. (2 4ac), ¢ HCTIOJIb30BAHHEM METO1a AKTHBHOTO 00y4YeHUsI
— Jeknus Oecena (1 gac.).

Ctpoenue u cBoOMCTBa BOJIOKOH. Kiaccugukaius BosokoH. HarypanibHble BOJOKHA.
XHUMHYECKHE BOJIOKHA. I/ICKYCCTBGHHI)IG BoJIOKHA. CHHTETHYECKHE BOJIOKHA.

Tema 5. Marepuaibl H3 KoOXkH. (2 4Yac), ¢ HCHOJb30BAHHEM MeTOAa
AKTHBHOIO 00yueHus — jgekuus 6ecena (1 uac.).

XHUMHUYECKUN COCTAB U CTPOCHUE IKYPBI )KUBOTHBIX. POPMUPOBaHUE CBOWCTB KOXKU B
npoLecce BbIIACIKH. ACCOPTUMEHT HaTypajbHBIX KOK. OLlEHKa KayecTBa HaTypajbHBIX
KOX. I/ICKYCCTBGHHI)IC U CUHTCTHYCCKHUEC 3aMCHUTCIIU KOX.



Tema 6. MaTepuajibl Ha OCHOBe JApeBecHHBI. (2 4Yac), ¢ MCMOJIb30BAHUEM
MeTOo/1a AKTUBHOI0 00y4eHus — jJexkuusa Oecena (1 gac.).

CTpO@HI/Ie APCBCCUHBI. CocTtaB M CBOMCTBa APCBCCUHBI. OcHOBHEBIE APCBCCHBIC
nopoasl. [Topoku npeBecunsl. MaTtepuanbl Ha OCHOBE IPEBECUHBI.

Tema 7. HemeTanjuyeckHe HeopraHmyeckume martepuanbl (2 dyaca), c
HCMOJIb30BAHMEM METO/Ia AKTUBHOT0 00y4eHus1 — JieKnusa 0ecena (2 yaca).

Knaccudpukanus u o00mas xapakTepUCTUKa HEMETALTMYECKUX HEOPTraHWYeCKUX
matepuaioB. Cutamiel. Heoprannueckue crekia. CocraB. Ctpykrypa. CoiicTtBa. O6mactu
npuMeHeHus. TexHuueckass kepamuka W orHeymopsl. Ctpykrypa. CBoiictBa. OOnactu
MMPUMCHCHHA. HepCHeKTI/IBHBIe HaIpaBJICHUSI PA3BUTHUA KCPAMHUYCCKUX MaTCpHUaAJIOB.
Bsoxymue matepuansl. Buasl. CoiicTBa. O01aCcTH TPUMEHEHUS.

Pa3znen 3. CTpoeHue MeTANIMYECKHUX H3AeJHH U crmiaBoB. OCo0eHHOCTH
Kpucrajamn3anuu (4 yac.)

Tema 1. Oco0eHHOCTH ATOMHO-KPHUCTAJIHYECKOT0 CTPOeHHUsI MeTaJuioB. (1
4ac), ¢ HCMOJIb30BAHUEM METO0/1a AKTUBHOI0 00y4YeHus — Jeknus Oecena (1 gac.).

Metanabel, 0COOEHHOCTH aTOMHO-KPUCTAJUNIMYECKOTO CTPOEHUS. AJIOTPONHS WU
nosimMopdHBIE TTpeBpalieHrus. MarHuTHBIE TTPEBpaICHUsI.

Tema 2. CTpoeHne peajibHbIX MeTALIOB. /JleeKThbl KPUCTAININIECKOTO
crpoennsn (1 gac)

Toueunbie nedextel. Jlunewnsle nedextol. IlpocTeifimme BUIBI AUCTOKAIUNA —
KpacBbIC 1 BUHTOBBIC.

Tema 3. Kpucraumsamusa  Meta/uioB. Meroabl  HCCJIeI0BAHNS
METAINYEeCKUX Hu3deauil. (2 4Yac), ¢ HCHOJb30BAHMEM METO0Aa AKTHBHOIO
00y4eHus — jJiekuusa 0ecena(2 gac).

MexanusM u 3aKOHOMCPHOCTHU KpHUCTAJUIM3allU MCTAJIJIOB. YcnoBus MMOJIYy4YCHUA
MEJIKO3EpHUCTOU  CTPYKTypbl. CTpoeHHe MeTauimyeckoro ciautka. OmnpeneneHue
XUMHYECKOTO0 cocTaBa. M3yduenue cTpykTypbl. DU3nuecKkue METOIbI UCCIEA0BAHUS

Pa3nen 4. O61mas Teopusi cniiaBos. (12 vac.)

Tema 1. CTpoeHue, KpUCTA/UIM3ALUA W CBOMCTBA CILIaBOB. [narpamma
cocrosiHud (1 yac), ¢ UCMOJIB30BaHUEM METO/1Aa AKTHUBHOI0 O0Y4YeHHUS — JICKLMS
oecexa(l gac).

ITonsaTue o cnaBax u MCTOAAaX UX IOJTYUYCHHS. OCHOBHBI€E TTIOHATHS B TCOPHH CIIJIaBOB.
OCOOEHHOCTH CTPOCHUS, KPUCTATU3AIMM U CBONCTB CIUIABOB: MEXaHMUYECKHUX CMECEH,
TBEPABIX PACTBOPOB, XUMHUYECKUX coenuHeHuid. Kiaccudukaius criaBoB TBEPIbIX
pactBopoB. Kpucraiumm3zanus criiaBoB. JluarpamMmma COCTOSIHUSA.

Tema 2. /IuarpaMmbl COCTOSIHUI ABYXKOMIIOHEHTHBIX CILIaBOB (2 4ac.), €
HCII0JIb30BAHMEM METO0/1a AKTHBHOI0 00yueHust — Jiekuus 0ecena(2 yac).

I[I/Ial"paMMa COCTOSHUA CIIJIaBOB C HGOl"paHI/IlleHHOf/’I pPaCTBOPUMOCTBIO KOMITOHCHTOB
B TBEPJIOM COCTOSTHUU (CILJIaBBI TBEPJIbIE PACTBOPHI C HEOTPAHMYCHHOW PaCTBOPUMOCTHIO).
I[I/Ial"paMMa COCTOsAAHHA CIUIaBOB C OTCYTCTBUCM pPAaCTBOPUMOCTU KOMIIOHCHTOB B
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KOMIIOHEHTOB B TBEPJOM COCTOSIHUM (MexaHU4eckue cMecu). JlunarpamMma cocTosiHus
CIUIABOB C OrPaHUYEHHON pPacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHHUU.
JluarpaMMa COCTOSIHMSI ~ CIUIABOB, KOMIIOHEHTBI KOTOPBIX OOpa3ylOT XHMHYECKHE
coelMHeHus. JlnarpaMma COCTOSIHUS CIUIABOB, MCHBITHIBAIOUIMX (pa30BbIE MPEBpAILECHUS B
TBEPJIOM COCTOSIHUU (II€pEMEHHAasi PacTBOPUMOCTH). CBsI3b MEXAy CBONCTBaMH CIUIABOB U
TUIIOM JMarpaMMbl COCTOSTHUSL.

Tema 3. Harpy3ku, HanpsizkeHus1 1 Aedopmanuu. MexaHn4eckue cBoicTBa.
(1 gac.) ¢ UCMOJb30BAHUEM METO/Ia AKTUBHOr0 o0y4denusi — Jexkunusi Oecena(l
qac).

dusnueckas npupoaa nedpopmanun Metauios. [Ipupoaa nnactuueckoit aepopmanuu.
JIucIoKalMOHHBI MeXaHu3M IUIacTudeckod nedopmanuu. Paspyiienne MeTauios.
MexaHnueckre CBOMCTBA U CHOCOOBI ONpEAENeHHs] UX KOJMYECTBEHHBIX XapaKTEPUCTHK
MexaHudeckre CBOMCTBa U CHOCOOBI ONpPENENICHUs UX KOJIMYECTBEHHBIX XapaKTEePHUCTHUK:
TBEPAOCTh, BSI3KOCTh, yCTAJOCTHasg MpOYHOCTh. TBepaocts nmo bpunemmo (I'OCT 9012).
Meton Poxsemia (I'OCT 9013). Meton Bukkepca. Meron mnapananus. JluHamMudeckuit
metron (o [lopy). Bausinue temmepatypbl. CriocoObl orieHKH BsI3KOCTH. OIEHKA BSI3KOCTH
nmo Buay wu3noMa. OCHOBHBIE  XapaKTEpUCTUKU. TEXHOJIOTMYECKHE  CBOMCTBA.
DKcIuTyaTallMOHHbIE CBOMCTBA.

Tema 4. Koppo3usi ciiiaBoB. Buabl koppo3uu. MeToabl 3a1iuThI (2 4aca)

Bunsl xoppo3un. Tumbsl koppo3un. Metoasl 3amuThl. JlakokpacouHble 3alllUTHBIE
HNOKpbITUS.  MeTaminyeckue  3alllUTHbIE  TNOKpbITUSA.  buoxumuueckas  KOpposus.
ParnyonanbHOe KOHCTPYMpPOBAHHME KaK METOJ 3alUThl OT KOppo3uH. ['azoBas Koppo3us.
BiusiHue CTpyKTypbl CIUIABOB Ha HX KOPPO3HMOHHYIO CTOMKOCTh. MeXaHU3MBbI
ANEKTPOXUMHYECKOW 3ammThl. OpraHu3anvss W TNPUMEHEHHE KaTOAHOM 3allluThl B
XMMHYECKON IPOMBIIIIEHHOCTH. [ pyHTOBAsI KOPPO3Usl METAJIIIOB U CIIJIABOB.

Tema S. Kesesoyriepoaucroie ciiiaBbl. JluarpaMmma COCTOSHHMS KeJIe30 —
yriaepoa (2 4ac), ¢ UCIOJIb30BAHMEM METO0Ja AKTHMBHOIO0 O0Oy4YeHHMsl — JICEKIUSA
Oecexa(2 vac).

CTpyKTypsl HKEJIEe30yTIIEPOUCTBIX CILIABOB. KoMmoHeHTsI u ¢azbl
MKEJEe30yTJIEPOIUCTHIX CILIABOB. [Tpoueccer npu CTPYKTYpooOpa3oBaHUU
HKEJIEe30yIIIEPOUCTBIX CIUIABOB. CTPYKTYpPBI KEIE30yTIEPOAUCTHIX CIIJIaBOB

Tema 6. Craau. Kinaccuguxkanusi 1 MapKkupoBKa crTaJieii (2 yaca)

Bimsnue yriiepoga U mpuMeceld Ha CBOMCTBA crajed. BiusHue yriepona. Biusnue
npuMmeceil. HasnaueHuwe Jerupyromux 3JIeMEHTOB. PacrpeneneHue  JErHpYyrOMIMX
aneMeHTOB B ctanu. Kmaccudukanus m mapkupoBka craneil. Knaccudukanus cramieid.
MapkupoBka craneil. Yrmepoaucteie cranmu oObikHOoBeHHOTO KadectBa (I'OCT 380).
KauecTBeHnbie  yrimepoaucteie  cTand. KauecTBeHHble U BBICOKOKAUECTBEHHbBIE
JEerupoBaHHble  cTanu. JlerupoBaHHbIE KOHCTPYKLIMOHHBIE cTanu. JlermpoBaHHbIE
MHCTPYMEHTAJIbHbIE CTaJIN. BeicTpopexyiue MHCTPYMEHTAJIbHbIE CTaJIN.
[apuKonoAIMITHUKOBbIE CTATU



Tema 7. Yyrynnl. /Iuarpamma cocrosinusi kesne3o — rpagur. Crpoenmue,
CBOMCTBA, KJACCH(PUKAUMSA M MAPKHPOBKA CepbIX YYI'yHOB (2 4aca), ¢
HCII0JIb30BAHMEM METO0/1a AKTHBHOI0 00yueHusi — Jiekuus 0ecena(2 yac).

Knaccudpukanus uyryHos. [lmarpamma coctosHUS kene3o-Tpadur. Ilpomecc
rpaduruzanuu. CTpoeHHe, CBOWCTBa, KIacCU(UKAIMSI U MapKHPOBKA CEPHIX UYYTyHOB.
Bnusinue cocraBa yyryHa Ha mnpoiiecc rpadutuzanuu. Bausaue rpadgura Ha MexaHUYECKUE
cBOHCTBa OTAMBOK. [lomoxwurenbHble CTOpOHBI Hamuuus Tpadura. Cepplii YyTyH.
BricokonpouHsblil yyryH ¢ mapoBugHbIM rpadurom. KoBkuil uyryH. Ot0OeneHHble U Ipyrue
YYT'YHBI

Pazngen 5. O6pabdoTka MmetasioB (4 4ac.)

Tema 1: Buasl Tepmuuyeckod 00padoTrku MeTa/Lu10B. (OCHOBBI TeOpHH
TepMu4Yeckoii 00padoTku craqam (1 yac.), ¢ HCIOJB30BAHUEM METOAA AKTUBHOIO
o0y4eHus — jexkuusa oecega(l gac).

Bunsl Tepmudeckoit 00padoTku MeTauioB. [IpeBpalieHusi, mpoTeKarouue B CTPYKType
CTaJM TMpH HArpeBe W OXJIAXICHHHM. MeXaHHW3M OCHOBHBIX NpeBpamieHuil. [IpeBpamenue
nepiuTta B aycteTHT. [IpeBpamieHne aycTeHUTa B MEPIUT MPU MEAJICHHOM OXJIaXICHHH.
3akoHOMepHOCTH TipeBpamieHus. [[pomexxyrounoe npespamenue. [IpeBpamienne aycTeHnTa
B MapTEHCHUT NPHU BBICOKHX CKOPOCTAX oXjiaxkaeHus. [IpeBpaiienrne MapTeHCUTa B TEPIIUT.
TexHOMOrn4ecKrue BO3MOKHOCTH U OCOOECHHOCTH OT)XUra, HOpMalu3alnH, 3aKaJlKu U
otmycka. OTxur u Hopmanu3anusa. Haznauenne u pexxumbl. OTKAT TIEPBOTO poja. 3aKaika.
CrniocoOsr 3akanku. Otnyck. OTIyCKHast XpYIKOCTh

Tema 2: XumMuko-TepMu4ecKkas 00padoTKa CTAJM: LeMEeHTalu,
a30THPOBaHUe, HUTPoUeMeHTalus U 1M Py3nonHas Merausanus (1 gac.)

XuMHUKO-TepMHUUecKast oOpaboTka cranu. HazHaueHre u TEXHOJIOTUS BUIOB XUMHUKO-
TEPMHUYECKOU 00paboTKu: IICMCHTAIINH, a30TUPOBAHUSA HUTPOLIEMEHTALIUU Hu
muddy3nonHor meramm3anun. llemenTtanus. llemeHTanmuss B TBepIoM KapOropu3aTope.
['azoBas memenTamnms. CTpyKTypa IeMEHTOBaHHOTO clios. Tepmudeckas o0paboTka mocie
nemeHTanuu. AszotupoBanue. lluanupoBanume u HutpouemeHrtauusa. Juddyznonnas
METaJJIN3al s

Tema3: Meroabl ynpouHenuss MeraJjia (2 yac.)

Tepmomexanuueckass o0paborka cranu. [loBepXHOCTHOE YNPOYHEHHE CTalbHBIX
neraneil. 3akaika TOKaMW BBICOKOM 4dacToThl. [a3omnamenHas 3akanka. CrapeHwme.
OO6paboTka cTany X010/I0M. YIPOUHEHUE METOJIOM IUIACTUIECKON Jedopmanuu
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IV. CTPYKTYPA U COAEPKAHUE IMMPAKTUYECKOM YACTU KYPCA "
CAMOCTOSATEJIbHOM PABOThBI

IpakTnyeckue 3anaTusa (54 yacos)

Ilpakmuueckan paboma 1. Ucmopus pazeumusn mamepuanogeoenus

MarepuanoBeieHne kak Hayka. [{enn, 00beKThI, METO/IbI UCCIIEIOBAHUS

1) Banouuo bupunryuudo, 2) I'eopr baysp, 3) M.B. Jlomonocos, 4) JIxoH
CwmuroH, 5) ILII. Anocos, 6) I'enpu Knudron Copbu, 7) Yapnsz Henbcon ['yauep,
8) [Ibep-Omunib Mapren, 9) FOxan Asryct bpunenns, 10) Ansbpen AliuxopH, 11)
Xb10 M. Poksemn u Ctennu I1. Poksenn, 12) Ansdpen Bunbwm, 13) K. UepHnos, 14)
H.C. Kypnakos, 15) H.A. MunkeBuu, 16) SIn Yoxpansckuii, 17) A.A. bousap, 18)
AUN. Openkens, 19) Kansun Oymep, Japun Yanun u xepansa [Iupcon, 20) neo
Xenapuk bakenann, 21) Orro ['eopr Bunrensm baiiep, 22) Yomiec Xsiom Kapotepc,
23) E.B. Ky3Henos, 24) K.A. Auapuatos

Ilpakmuueckasa paooma 2. Ilpumenenue noiumepos

CBoiicTBa  NOJNMMEPOB:  XUMHUYECKHE,  (DU3NUYECKUE,  MEXAHUYECKHUE,
TEXHOJIOTUYECKUE.

Hcnonb30BaHrE NOJIUMEPOB B COBPEMEHHOM XUMHUYECKOM MTPOU3BOJCTBE

NuauBuayajabHble 3a1aHNUS

[ToaroToBBHTE COOOIICHUS HA TEMY

Hctopus pa3BUTHS TPOMBIIUIEHHOTO IPOU3BOICTBA MOJIUMEPOB.

[Tomuatunen. CporictBa. O61acTH MPUMEHEHHS.

[Tomuctupon. CoiictBa. OOMacTu MPUMEHEHUS.

Cononumeps! nonuctupoia. CpoiictBa. O01aCcTH MIPUMEHEHUS.

®dropormtactel. CBolicTBa. O0MaCTH MPUMEHEHUS.

[HomuBununxnopua. CeoiictBa. Haznauenue. O6nacTu mpuMEHEHHUS.

[Tommamupl. Knaccudukarus. CroiictBa. O0aacTu MPUMEHEHUS.

[Tomuumunel. Knaccudukarus. CroiictBa. O01acTy mpuMEHEHHUS.

[TomumeTtakpunatel. Knaccudukanus. CeorictBa. O6iacT MpuMEHEHUS.

Kpemuniioprannueckne monumepsl. Knaccudukamus. CpoiictBa. O6nactu
MIPUMCHECHHUS.

Ilpaxkmuueckaa padoma 3. llpumMeHeHue IpeBeCUHbI B XUMHY€ECKOM
NMPOMBIIIJIEHHOCTH

1. JTlecomatepualibl U U31€IUS U3 JPEBECUHBI.

2. CronsipHble U3JEIUSI CTPOUTENBHOTO Ha3HAYEHUSI.

3. Marepuaiibl U U3€Us U3 OTXOJI0B JPEBECHUHBI.

4. XuMHUY€eCcKHEe CBOMCTBA JPEBECUHBI

NupuBuayajibHble 3aJaHUS
11



[ToaroToBHTE COOOIICHUS HA TEMBI

W3 ucTOpuM HCIIONB30BAHUS JPEBECHHBI B CTPOUTENHCTBE W XHMHUYECKOU
IPOMBIIIIIICHHOCTH

Hpesecnocnoucteie miactuku (JCIT). Knaccudukanus. CpoiictBa. O0nacTu
IPUMEHCHUS

['etunakc. Knaccudukarms. CoiictBa. O01acTy NpUMEHEHHUS

Ilpakmuueckasn padoma 4. IIpuMmeHeHne CTEKJIA U U3/1eJIUI U3 CTEKJIA B

XUMHYECKOH MPOMBIILIEHHOCTH

1. Ucropust npuMeHEHMs CTEKIa B OBITY U CTPOUTEILCTBE.

2. HoBsie TexHOMOrMH 00pabOTKH MOBEPXHOCTH CTEKIIA.

3. Mcnionp30Banue U3AEMUN U3 CTEKJIA B MPOMBIILICHHOCTH.

NuauBuayajabHble 3aaHUSs

1.IToaroroBbTE COOOIIEHUE HA TEMY

Hcropust CTEKOJIBHOTO TPOU3BOACTBA B Poccun,

Curambl. CpoiicTBa. O01aCTH IPUMECHEHUS.

2. [IlpoBenutre aHamyM3 WCHOJIB30BAaHMUS CTEKJIA pa3IUMYHBIX BUJIOB B

MIPOMBIIIEHHOCTH.

Ilpakmuueckaa padoma 5. llpumMeHeHUe CTPOUTEIBLHOM U3BECTH

1. Mukpo- 1 MaKpOCTPYKTypa CTPOUTEILHON U3BECTH.
2. XUMUYECKHE CBOWCTBA CTPOUTEILHON U3BECTH.
3. ®dusuvecKne CBONCTBA CTPOUTEITHLHON M3BECTH.
4. MexaHnyeckHue CBOMCTBA CTPOUTEILHON U3BECTH.
NupuBuayajbHbIe 3a1aHUS
[TonroroBeTe COOOLIECHNS HA TEMBI
[IpoMBIIUIEHHOE TPOU3BOICTBO U3BECTH.
Marnesuansubie 1eMeHThl. Knaccudukamus. CpoiictBa. CocrtaB. O6nactu

IPUMEHEHUS.
[I'unpaBnuyeckue Bsokymue. Kiaccudukarus. CpoiictBa. CoctraB. Ob6mactu
IPUMEHEHUS.
Bo3znymnbie Bspkynme. Knaccudukamus. CpoiictBa. CocrtaB. O6nactu
IPUMEHEHUS.

[Moptnang-uement. Knaccudukanusa. CoiictBa. Bunbl cbipbs. OO0nactu
MIPUMEHEHUSL.

Ilpakmuueckan paboma 6. Il pumeHeHue MeTAVIOB M UX CILUIABOB
1. CTpoeHue MeTamioB: MaKpOCTPYKTypa U MUKPOCTPYKTYpa.

2. CaoiicTBa METAUIOB M HX CIUIABOB (XMMHYECKHE, (PU3HUECKHUE,

MCXaHHNYCCKUC, TCXHOJ’IOFI/I‘ICCKI/IC).
3. HpI/IMeHeHI/Ie MCTAJIZIOB M UX CIINIABOB B IIPOMBINIIICHHOCTH
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NupuBuayajibHble 3aJaHUS
[ToaroroBbTe COOOIIECHUS HA TEMY
OCHOBBI JTUTEHHOTO MPOU3BOACTBA. OCHOBHBIC BUIbI JIUTHSI.
Buasl 06paboTku MeTaIoB JaBJICHUEM.
CruiaBbl QIIOMUHHSA B XUMHYSCKON TEXHOJIOTHH.
CruiaBpl TUTaHA B XMMHYECKOM TEXHOJIOTHH.
CrutaBpl MarHusi XUMHYECKOH TEXHOJIOTHH.

Ilpakmuueckaa padoma 7. luarpaMMbl COCTOSIHUA CILIIABOB

[{eas paboTHLI.

1. M3yuuTh OCHOBHBIE PA3HOBUIHOCTH JHArPAMM COCTOSIHUSI JBOWHBIX
CIIJIaBOB.

2.HayuuTbCcsi  aHAIM3UpPOBaTh  AUArpaMMbl  COCTOSIHHUSI: ONPEAEHATH
TeMIrepaTypbl Hayaja W OKOHYAHHUS IUIABJICHHUS CIUIABOB, HAaXOJUTh O00JacTH
PAaBHOBECHOTO CYIIECTBOBAHUS TBEPIBIX PACTBOPOB, OLICHUBATH UX TEXHOJIOTUYECKUE
CBOMCTBA.

3. BBINIOJTHUTE MHAUBUYATBLHOE 3aJJaHHE.

Ilpakmuueckasa paboma 8. Kenezoyznepooucmaie cniagol.

Knaccudukanmsa wu cBoicTBa yraepoaucteix craieil. Kmaccupukauus wu
cBOMcCTBa 4yyryHoB. Paz0epurtech B KiacCU(PUKALIMK KEIE30YTIIEPOIUCTHIX CIIABOB U
YCBOMTE, 4YTO pa3jaudhe MEXIy Tpems KiaccaMHh (TEXHUYECKOE >KEJe30, CTalb,
YyryH) He sBIsAeTCS (OpMalibHBIM (IO COJEPNKAHUIO yriepojaa). Pa3Hbie Kiacchl
CIUUIaBOB MPUHIMIUAIBHO PA3JIUYHBI 10 CTPYKTYPE U CBOMCTBAM.

VYacHUTEe TPUHIMIUATBHOE pa3indue OeNbIX U TpadUTU3NPOBAHHBIX YYTYHOB.
Ornenute BIMSHUE IPUMECE YyTYHOB U pa30EpUTECh C UX CTPYKTYpOH. 3allOMHUTE
OCHOBHbBIE MEXaHMYECKNE CBOMCTBA U Ha3HAYEHHUE YYTYHOB, a TAKKE UX MAPKUPOBKY.
OO6paTuTe BHUMaHUE Ha CTIOCOOBI MOJYYEHUSI KOBKUX U BBICOKOTIPOYHBIX YYTYHOB.

Ilpakmuueckasn paooma 9. IlocTpoeHue KPUBBIX OXJIAKIEHUS

Henn paboTHI Hayuntbcs CTPOUTH KPUBYIO OXJIAXKICHUSA
JKEJIE30YTJIEPOJUCTOrO CIUIABA C ONPEACIEHHBIM COAEPKAHUEM yIIIEpoJa IO
JAarpaMMe COCTOSIHUSL CIUIABOB; IIOSICHATH CTPYKTYPHBIE IIPEBpALICHUS IS
3aJJaHHOTO CILJIaBa B KPUTUUYECKUX TOYKAX KPUBOU OXJIAXKICHUSI.

3amanue Ha MPaKTUYECKYIO paboTy

1. Ilo nuarpamMMe COCTOSIHUSI JKEJI€30YTJIEPOJUCTBIX CIUIABOB IOCTPOUTH
KPUBYIO OXJIOKJECHUS JJIS CIUIaBa ¢ YKa3aHHBIM B Ta0uIlEe 1 copepkaHueM yriaeposa.

2. IlpoBectn aHanu3 CTPYKTYPHBIX MNPEBpAILCHUN IS 33JaHHOTO CIUIaBa B
KPUTUYECKUX TOYKAX KPUBOU OXJIAXKICHUS.

Tabnuya 1

Bapuant Conepxanue Bapuant Conepxanue
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yriepoja B CIlIaBe yrieposa B CIljIaBe
1 0,2 16 1,2
2 0,5 17 2,6
3 0,6 18 1,5
4 0,8 19 1,6
5 1 20 2,4
6 1,2 21 2,8
7 1,4 22 3,2
8 1,8 23 3,4
9 2 24 3,6
10 2,5 25 3,8
11 3 26 4,3
12 3,5 27 0,7
13 4 28 0,9
14 4,5 29 1,1
15 5 30 1,3

Ilpakmuueckaa pavoma 10. Koppo3zua. Buowt koppo3uu
Jlakokpaco4yHbI€ 3allIUTHBIE TOKPBITHS.

Metaim4yeckue 3alUTHBIC TOKPBITHS.

buoxumuueckass Koppo3usi.

PannonanbHOE KOHCTPYUPOBAHUE KAaK METO/T 3alIIUTHI OT KOPPO3HH.
["a3oBas koppo3usi.

BiusitHue cTpyKTyphl CILUIABOB HA UX KOPPO3UOHHYIO CTOMKOCTb.
MexaHu3MBbl 2NEKTPOXUMUYECKOMN 3AIMTHI.

Opranuzaius ¥ TPUMEHEHUE KaTOHOM 3allUThl B XUMUUECKON TPOMBIIIIJIEHHOCTH.
['pyHTOBAsI KOPPO3HUSI METAJIJIOB U CIIJIABOB.

Pemenue 3ana4d Ha temy «Koppo3ust MeTauioB»

Ilpaxkmuueckaa paboma 11. Koppozuonno-cmoiikue u y»caponpounuvle cmanu
U Cnuiaewl

[Ipn u3yyeHUM KOPPO3MOHHO-CTOMKHUX CTajied pa30epuTech C SBICHUAMHU
XAMHUYECKOM M JJIEKTPOXUMHUYECKOM Koppo3uu. I[Ipum uzydeHuu KapompouHbIX
cTajiell oOpatuTe BHUMaHHE Ha OCOOCHHOCTH MOBEJICHUS B YCJIOBHUSX HarpyKeHUs
IIPU TOBBILIEHHBIX TEMIIEpaTypax. YsACHUTE CYIIHOCTb IIOJI3YYECTH U OCHOBHBIE
XapaKTePUCTUKH KapOMPOYHOCTH. 3aIOMHUTE IMpeeIbHbIe pabodre TeMrepaTypsl U
o0acT MPUMEHEHHs CTaJIel Pa3IMYHOrO CTPYKTYPHOIO Kilacca.

VacHuTe OTIMYME MEXKIY JKAPOCTOMKMMH M JKAPOIPOYHBIMH CTAIAMHU H
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CIlJlaBaMHM.

B kauecTBe mpuMepoB cieAyeT ykazaTh 2-3 MapKu CTajed KaKIIOW TpyIIlbI,

pacumdpoBaTh COCTaB, HA3HAUYUTHh TEPMUUYECKYI0 OOpabOTKy, OXapaKTepu3oBaTh

CTPYKTYpY, CBOMCTBA U 00JIaCTH MPUMEHEHUS.
[ToaroroBsTe COOOIIEHUS HA TEMBIL:
Kucnopoanas KOppo3us o0opynoBaHUs

IIpOU3BOACTBA.

XUMHUKO-TCXHOJIOTHYCCKOI'O

KOHCTPYKI_[I/IOHHBIG MaTcpuaJibl 1 HUX KOPPO3WMOHHAA CTOHUKOCTh B YCIIOBUAX

IIPpONU3BOACTBA KOHTaKTHOM CepHOI‘/’I KHUCJIOTEI.

KoHCTpyKIIMOHHBIE MaTepHuadbl U HX KOPPO3UOHHAS CTOWKOCTh B YCIIOBHUSAX
MIPOM3BOJICTBA KOHTAKTHON CEPHOM KHCIOTHI HUTPO3HBIM CITOCOOOM.

KoHCTpyKITMOHHBIE MaTepuaibl U WX KOPPO3WOHHAS CTOMKOCTh B YCIIOBHSX
MPOU3BOJICTBA IKCTPALIMOHHON (POCPOPHON KUCTOTHI.

KoHcTpyKITnoHHBIE MaTepHUalibl U WX KOPPO3HOHHAS CTOWKOCTh B YCIOBHUSX
MIPOU3BOJICTBA KOHBEPCUH TIPUPOTHOTO Ta3a.

KoHcTpykiimoHHble MaTepuaibl U WX KOPPO3HOHHAs CTOMKOCTh B YCJIOBHSIX
MIPOU3BOJICTBA KOHTAKTHOM a30THOU KUCJIOTHI

KoHcTpykiimoHHble MaTepuainbl U WX KOPPO3HOHHAS CTOMKOCTh B YCJIOBHSIX
MIPOU3BOICTBA KOHIIECHTPUPOBAHUS CEPHOUN KHUCIOTHI.

KoHCTpyKITMOHHBIE MaTepuaibl U WX KOPPO3WOHHAS CTOMKOCTh B YCIIOBHSX
MIPOM3BOJICTBA METAHOIA.

KoHcTpyKITnoHHBIE MaTepuaibl U WX KOPPO3WOHHAS CTOMKOCTh B YCIIOBHSX
MPOU3BOJICTBA aMMHUAKA.

KoHcTpykiimonHsie mMaTepuaibl U WX KOPPO3HMOHHAS CTOMKOCTh B YCIIOBUSX

IIPpONU3BOACTBA CTHUPOJIA.

KoHCTpyKIIMOHHBIE MaTEPUAIIBI U UX KOPPO3UOHHASI CTOMKOCTD B YCIOBHSX

IMPOU3BOACTBA ITOJIUITHUIJICHA.

KOHCTPYKL[I/IOHHBIG MaTcpuaJibl 1 HUX KOPPO3WMOHHAasA CTOMKOCTh B YCIIOBUAX

MPOU3BOJICTBA OJIMAIPUPCYIbPOHA.

Ilpakmuueckas paooma 12. PacuiudpoBka 0003HaYeHNSI MAPOK CILJIABOB

IIBETHBIX ME€TAJIJI10B

[leas paboTHI: pa3BUTHE YMEHMH KIAacCH(UIIMPOBATH, paciuudpoBBIBaTh U
XapaKTepU30BaTh 00JACTh TPUMEHEHHS CIUTABOB IIBETHBIX METAJIOB.

TeopeTnueckas 4yacThb

KHaCCI/I(l)I/ILII/IpOBaTB CIUIaB — 3HA4YUT OTHCCTHU €ro0 K COOTBETCTBYIOIICMY

KJIaCcCy MAaTCpruajoB II0 IIPpHU3HAKaM: -

XUMUYECKOMY COCTaBYy,

CTPYKTYpE, -

npuMeHeHuto. PacmmdpoBbiBas Mapky crjlaBa, HEoOXOAMMO JaTh €ro IOJHOE
Ha3BaHUE U PACKPBITh COJEepkaHue Bcex OykB U 1udp Mapku. Cieayer UMETh B
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BUJlY, UTO B PSiI€ CIUIABOB COJEPKAHNE KOMIIOHEHTOB MPSMO HE YKa3aHO B MapKe, HO
CJIeIyeT U3 MPUHIMIIOB MAPKUPOBKHU JAHHOTO MaTepuasa U JOKHO ObITh OTPAKEHO
npu pacimndpoBke. XapakTepusys 001acTb NPUMEHEHHS CIUIaBa, MOXKHO COCIIAThCA
Ha Kpyr HauboJiee pacIpOCTPAaHEHHBIX U3/IEIUI U3 JaHHOTO CIUIaBa

CmiiaBpl Ha ocHOBe MeaM. MenHble CIUIaBbl  00JIAAIOT BBICOKMMU
MEXaHUYECKMMH CBOMCTBAMH, XOPOLIO CONPOTHUBIIOTCA M3HOCY M Kopposuu. llo
COCTaBy JIETMPOBAHUS paA3JIMYaAIOT JATyHH, OPOH3bI U MEIHO-HUKEJICBbIC CIUIABBI.
TpannunonHass MapKHpPOBKa uMeeT cieAyronmi Bul. JlaryHu o0o03Ha4aroTcs
oykBoi JI, Oponssl — bp. ¥V narynu nociie OykBbl JI yka3piBaroTCsi OyKBEHHBIC
00O3HAYEHHUs JIETHPYIOIIUX KOMIIOHEHTOB, Jajieé MPOCTaBISETCS MaccOBOE
IIPOLIEHTHOE COAEPKAHUE MENIU, 3aTEM IMOAPAJT — MACCOBOE MPOIIEHTHOE COJEPKAHHE
JETHUPYIOIMX KOMIIOHEHTOB, COJIep)KaHME LMHKa — ocTajbHOoe. Hampumep:
JIMIpK55-3-1 — nmatyns, meanb- 55 %, mapranen — 3 %, xene3o — 1 %, nUHK —
octaibHOe. Y OpoH3bl mociie OykB bp ykaswiBatoTcs OyKBEHHBIE OOO3HAYEHUS
JIETUPYIOLIUX KOMIIOHEHTOB, Jajee IOAPSA — MAacCOBOE IPOLIEHTHOE COJEp)KAHME
JIETUPYIOLMX KOMIIOHEHTOB, coJepkaHue meau — octanbHoe. Hanpumep: bpOLIC4-
4-2,5 — 6pon3a, 0510B0 — 4%, kpeMHuii — 2.5 %, ocTaabHOE — MEIb.

CmiiaBpl Ha OCHOBe THTAaHAa. TUTaHOBBIE CIUIaBBI OO0JAJAIOT BBICOKOU
KOPPO3MOHHOM CTOMKOCTbIO M NPOYHOCTHIO MpU Maylol miuoTHOCTH. Haumbonbiiee
pacrpoCTpaHEHUE TMOJYYWJIM CIUIAaBbl, JIETUPOBAHHBIE AFOMUHHUEM, OJIOBOM,
MaprasieM, XxXpoMoM U BaHagueMmM. CruiaBbl IIMPOKO  HCHOJNB3YIOTCA B
MalIMHOCTPOEHUH, OCOOEHHO B aBHa- U CYAOCTPOCHHH.

CuiaBpl Ha OCHOBe AJIOMHUHHSA. [[7 aTIOMHMHHUEBBIX CIUIABOB XapaKTepHa
OTHOCUTEJIBHO OOJbIasl yJeabHas MPOYHOCTh. JINTEiiHbIe CIIaBbl UMEIOT XOPOILNE
JUTEHHBIE CBOMCTBA, XOpOLIO 00pabaThIBalOTCS pe3aHueM. MapKHpyroT OyKBamH
AJl, 3arem 1udpamu, yKa3blBaIOLIMMU  TOPSAJIKOBBIA  HOMEp  CIUIaBa.
Hedbopmupyemble  CruiaBpl  00JIaJalOT  YAOBJICTBOPUTEIBHONW  IJIACTUYHOCTHIO,
BBICOKOW KOPPO3MOHHOW CTOMKOCTBHIO, B OCHOBHOM IMPUMEHSIOTCS JIJIi CBAPHBIX U
KJICTIAHBIX COEJIMHEHUN DJIEMEHTOB KOHCTPYKIIMM, HCHBITHIBAIOMIUX HEOOJbIINE
Harpy3ku, HO TpeOYyIOIIMX BBICOKOTO COMPOTUBIICHUS KOPpo3uu. Mapku
JIOPATIOMUHUEBBIX CIUIABOB HAauWMHAIOTCSH ¢ OykBbl I, 3a KOTOpOil crouT mudpa,
0003HavaroIIasl yCIOBHBIN MOPSIKOBBIA HOMED CILJIaBa.

AHTH(QPUKUMOHHBIE CIUIaBbl. Takue CIUIaBbl NPUMEHSIOT IS 3aJUMBKH
MOJIIMITHUKOB CKOJIbKeHUs. [[puMEHSAIOTCS CIUIaBbl Ha OCHOBE OJIOBa WJIM CBHHIIA
(6a00uTHI), Menu, amoMUHUS, IMHKA. babOutel oOo3HauaroTcs OykBoit b, nanee
cTaBuUTCA 1MUdpa, MOKa3bIBaroIas MPOLIEHTHOE COJEp)KaHHE OJIOBa, WU OyKBa,
XapakTepu3yrouas CIeUalbHbIi JJIEMEHT, BXoAsmui B ciuiaB. Hanpumep: b88 —
criaB coaepkuT 88 % onosa, bT — crinas copepxkut temnyp, BK2 — ocHOBa cBUHEII.

3aganus 15 padoThl

3amanne 1. V3 mepedncieHHBIX HI)KE MapOK OJOBSHHBIX OpOH3 YKaXKHUTE
CHavasia JuTeWHble, a 3ateMm aedopmupyembie Oponsbl: bpOll4-3, bpOILlC4-4-4,
bpO10, bpOLICH3-7-5- 1, bpO®d10-1, bpOd4-0,25, bpOLIC5-5-5, bpO®6,5-0,4.

Ykaxxnte ux XUMHUUYECKUU COCTAB.
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3amanue 2. Kakoil XMMHUYECKUI COCTaB UMEIOT clieayroniue marepuansl: bpAXK9-4,
bpKMu3-1, bpb2, bpMu5, bpC30, J196, JIC80-3, JLKM159-1-1, JIA77-2.

3aganue 3. 13 nepeurcieHHbIX MapoOK METALTMYECKUX MaTepUaIoB BEIOSPUTE MaPKH
anTupuknuonHuex craBoB: bpC30, AK4, 1IX6, V7, b83, P!§, BH, BCTt5,
bpOIIC5-5-5, ACU1, b16, IIX15, BK, bCT6, BT, T15K6, BT14.

3aganue 4. Kakue wu3 yKa3aHHBIX MapoK JHMTEHHBIX aFOMUHUEBBIX CILJIABOB
HanOoJiee MPUTOAHBI JUIS MPOU3BOACTBA OTJIMBOK U mouemy: AJI7, AJI2, AJl4, AJIS,
AJI23, AJI9, AJ119?

3aganue 5. KakoB XMMUYECKUil COCTaB M HAa3HAYEHUE CIEIYIOIIUX MapOK JIATyHE:
J168, JIC59-1J1, JIKC80-3-3, JIAXK60-1-17?

3aganus 1JI CAMOCTOATEILHOM PadoThI

Tpebosanus: llepen KaxAblM MPAKTAYECKUM 3aHSATHEM OOydYarolieMycs
HEOOXOJAMMO M3YYUTh KOHCIEKT JIeKUUA MO0 JAUCHMIUIMHE «XUMHUYECKOE
MaTepHUaTOBEICHUE.

[ToaroToBKka K MPAaKTUYECKUM 3aHATHUAM BKJIIOYAET BBIIOJHEHHE JOMAIIIHUX
3aJJaHUI U MOATOTOBKA pedeparTos.

Kpurepuu onieHk# BbINOJHEHHUS TOMALIHEH padoThl

1. PaGora BhInoiHeHa Ha ucte A4

2. Pabota BBIMOJIHEHA MMOJIHOCTHIO, OTBETHI JJaHBI HA BCE OCHOBHBIE BOTIPOCHI.

3. Bce rpaduku BeuepUeHbI HA MACIITAOHO-KOOPAMHATHON YepTEKHON Oymare
MPOCTHIM KapaHJAIIOM.

4. TlpousBeneHbl Bce HEOOXOAMMBIE PACUEThI

5. JlaHbl OTBETHI HAa BCE JAOMOJHUTEIBHBIE BOIIPOCHI
JlomamHee 3aganue (mpumepbl):

1) Belueptute auarpaMmy COCTOSHHS KN30 - KapOWJ jKene3a, YKaKUTe
CTPYKTYpPHBIE COCTaBIISIIOIME BO BCeX OOJAacTSIX JAUAarpaMMbl, OIHUIIUTE
IpEeBpAIlCHNUs] U MOCTPOUTE KPUBYIO OXJIAXKIEHUS (C MPUMEHEHHEM MpaBHIIa
da3) ms craBa, coaepkaiero 3,6% C. KakoBa cTpykTypa 3TOro ciuiaBa mpu
KOMHAaTHOM TEMITEpaType U KaK TaKOM CIIJIaB HA3bIBAETCS?

2) BelueptuTe amarpaMMy COCTOSHHS —JKEJE30-KapOuj IKeje3a, YKaKUTe
CTPYKTYpPHBIE COCTaBIISIIOIIME BO BCeX OOJAacTSIX JAHAarpaMMbl, OIHUIIUTE
IPEBPAILLECHNS] U MOCTPOWTE KPUBYIO OXJIAXKIAEHUS (C MPUMEHEHHEM MpaBHIIA
da3) nns crasa, coaepskamero 0,8% C. KakoBa cTpykTypa 3TOTo cIijiaBa nmpu
KOMHATHOM TEMIIEpaType U KaK TaKOM CIIJIaB Ha3bIBAETCS?

3) BeiueptuTe auarpaMMy COCTOSIHHS JKEJI€30-KapOuI IKelie3a, YKakKHTe
CTPYKTYPHBIE COCTAaBJSIIOIIME BO BCEX OOJACTAX JUarpaMMbl, OIMMILIUTE
NPEBPAILECHHS U MOCTPOMTE KPUBYIO OXJIAXKIEHUS (C MPUMEHEHUEM MpPaBUIIA
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¢da3) na cinasa, coaepikaiero 2,2% C. KakoBa cTpyKTypa 3TOro crjiaBa mpu

KOMHATHOH TCMIICPATYypPC U KaK TaKO# CIIJIaB Ha3bIBACTCH?

Tembl pepepaTos:
. [omuaTnen. CpoiictBa. O6nacT NPUMEHEHUS.

[

. Honmuctupon. CpoiictBa. O6aCTH IPUMEHEHUS.

. Cononmumeps! nonuctupoda. Croiicrea. O6sacTu IpUMEHEHUS.

. @roporutactel. ColicTBa. O01aCTH MPUMEHEHHS.

. [HonuBunmnxnopuxa. Ceoiictea. Haznauenne. O6nacTv MpUMEHEHHUS.
. [ommamuasl. Knaccuduxanus. CpoiictBa. O6s1acT IpUMEHEHUS.

. [Tomuumupl. Knaccudukanusa. CeoiictBa. O01acTy NpUMEHEHUS.

. HomumeTtakpunarel. Knaccudukarms. Coiictea. O61acTi MpUMEHEHHUS.

O© 00 3 O D K~ W DN

. Kpemunitopranuueckue nomumepsl. Knaccuduxanus. CpoiictBa. O6nactu
MIPUMEHECHUS.

10. Onokcuubie cmodbl. CBolicTBa. O61acTU IPUMEHEHUS.

11. Iomuadupsl (HeHackieHHsie). Knaccudukanus. Cpolictea. O6nact npu-
MEHEHHUS.

12. ®enondopmanpaeruaabie cMoibl. Knmaccudukarus. CeoiictBa. Obnactu
MIPUMEHECHUS.

13. Tlomumnponwuien. Knaccuduxkanus. CoiictBa. O01acT IpUMEHEHUS.

14. ITomuypetansl. Kinaccudukanus. CoiictBa. O61acT TpUMEHEHHUS.

15. Ilenononuyperansl. Knaccudukanus. CpoiictBa. O01aCcTH IPUMEHEHUS.
16. IMomuaupkeronsl. Knaccudukamms. Croiicta. O6acTu MpuMEHEHUS.
17. Ilomuypetansl. Kinaccudukanus. CoiictBa. O61acT TpUMEHEHHUS.

18. Tlomuatunentepedranar. Knaccuduxamus. CpoiictBa. O01acTu mpuMeHe-
HUSL.

19. Ionukap6onatsl. CoiicTBa. O0IaCTH TPUMEHEHHUS.

20. IMomudopmanbaeruasl. CoricTBa. O0MaCTH IPUMEHCHHS.

21. llomudenunenokcua. CroiictBa. O0IaCTH MPUMEHEHUS.

22. ®enomnactel. Kmaccudukamms. CroiictBa. O6nactu mpuMeHEHUS.

23. [lenodenomnactel. Knaccudukanus. CpoiictBa. O0IacTH MPpUMEHEHHUS.
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24. Crexnomnactuku. Knaccupukanus. CorictBa. O61acTi IpUMEHEHHUS.

25. I'ernnakc. Knaccugukarus. Cporictea. O0nacTy NpUMEHEHHUS.

26. Texcronut. Knaccudukanus. CoiictBa. O01acT mpUMEHEHUSI.

27. pesecuocnouctoie miactuku (JICIT). Knaccudukamms. CotrictBa. O6mac-
TH IPUMEHEHUSI.

28. Benienennnle nonuMepsl. Kimaccudukanus. CroiictBa. Obnactu npuMeHe-
HUSL.

29. HatypanbHblil kayuyk. CoiicTBa. O01acT MPUMEHEHUSI.

30. Cunrernueckue kayuyku. Knaccuduxanus. CoiictBa. O61acTu npuMeHe-
HUSL.

31. llonucynbdonsl. CpoiicTBa. O0IACTH TPUMEHEHUS

32. I[Tomurdupcynbdonbl. CoiicTBa. O0nacTu MPUMEHEHUS

33. Konctpykimonnsie miactmaccenl. Kimaccudukarus. CroiictBa. Obnactu
pUMEHEHUS

34. IInactmaccsl ooero HazHauenus. Knaccugukauus. CpoiictBa. Obnactu
pUMEHEHUS

35. Ilnactmaccsl cnenuanbHOro HazHaueHust. Knaccuduxanus. CpoiictBa. O0-
JIACTH MPUMEHEHUS

36. Yraennactuku. CotictBa. TexHomorus moiayudenus, Buibl. O0IacTu npu-
MEHEHHS.

37. Opranomnactuku. Knaccudukarus. CoiictBa. O6imacTi NpUMEHEHUS.

38. Yraepoa-yriepoaHble KOMIIO3UIIMOHHBIE MaTtepuabl. CBoiicTBa. TexHoo-
rust noydenus. O0acTy NPUMEHEHUS.

39. Texnuueckuii yenepoo. Knaccuguxayus. Ceoticmea. Cocmas. Texnonoeus
noJy4eHus, 8Uobl coipbs. Obracmu npumeHeHus.

40. Marnesuansubie iemeHTsl. Knaccuduxkanus. CoiictBa. CoctaB. Obnactu
MPUMEHEHUSI.

41. I'mppasnuyeckue Bspkyue. Knaccudukanus. Ceoiicta. Coctas. O6nactu
MPUMEHEHUSI.

42. Boznymnsie Bsokymue. Knaccudukarus. CroiictBa. CoctaB. O0acTy npu-



MEHEHHUS.

43. lMoptnana-niement. Knaccudukarusa. CorictBa. Buapl ceipbs. O6mactu
MIPUMEHEHUSL.

44. Kepamuka. Knaccudukamusa. CorictBa. O0macTa mpuMEHEHHUS.

45. Crexna. Knaccudukanus. CpoiictBa. O6acTu IpUMEHEHUS.

46. Cutaisl. CoiictBa. O0MacTH NPUMEHEHUS.

47. YranepoaHble OrHeynopHble Matepualbl. CBolicTBa. TeXHOIOTUS TOTyYe-
Hus. O6acTi NPUMEHEHHUS.

48. KoncrpykuuonHas kepamuka. Kiaccudukanusa. Ceoiictsa. Obnactu npu-
MEHEHHUS.

49. Kucnoroymnopnas kepamuka. Knaccuduxanus. CpoiictBa. O0nactu npume-
HEHUSI.

50. [IpuMeHeHNE KOHCTPYKIIMOHHOM KEPAMUKU B XUMHYECKON TPOMBIIIJIEHHO-
ctu. Knaccudukanus. CroiictBa. O6acTu MpuMEHEHUS.

51. IlpuMeHeHrEe KOHCTPYKIIMOHHBIX IIJIACTMACC B XMMAYECKON MPOMBIILICHHO-
ctu. Knaccudukanus. CoiictBa. O6acTu IpuMEHEHUS.

52. [IpuMeHeHnE yTIepoaHbIX MAaTEPUAIIOB B XUMUYECKON ITPOMBIILIIEHHOCTH.
Knaccuduxanus. CoiictBa. O01acTu NpUMEHEHUS.

53. Yraepoausie BosiokHa U3 nieka. CBoicTBa. BUbI Chiphs. Haznauenue. O6-
JIACTU MMPUMEHEHUS.

54. YranepoaHblie BOJIOKHA U3 MoJduakpuiHuTpuiaa. Coictea. O6mactu npume-
HEHHSI.

55. I'uGpunnble KOMO3uLIMOHHBIE MaTepuansl. Kiaccudukanus. Cocras. O0-
JIACTU IPUMEHEHUS.

56. KoMno3unuOHHBIE MaTEpHUANIBI HA OCHOBE METAINIMYECKOW MaTPHIIBI.
Knaccuduxanus. CoiictBa. O61acTu IpUMEHEHUS.

57. KoMITIO3MLIMOHHBIE MAaTEpHUaIbl HA OCHOBE KepaMuiyeckon Marpuilsl. Kiac-
cuukanus. CoiictBa. O01aCTH TPUMEHEHUS.

58. KoMno3uinoHHbIE MaTepUalibl HA OCHOBE MOJIMMEPHOI MaTpulibl. Kiaccu-

¢ukamus. Cpoiicta. CocraB. O01acTH NPUMEHEHHUS.
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59. Metonas! nepepabotku TepmorutactoB. Kiaccudukanus. O6mactu npuMene-
HUSL.

60. MeTonbl nepepaboTku peaktoriactoB. Kinaccudukanus. Obmactu npume-
HEHHSI.

61. TepmocTroiikue mnactmaccel. Knaccudukanus. CroiictBa. Cocta. O6nactu
PUMEHEHUS.

62. Camo3zaryxatontue uiactMaccsl. Kimaccudukarus. CotictBa. Coctas. O0-
JIaCTH MPUMEHEHUS

63. MeTo/1bl OTy4YeHUs KOMIIO3UIIMOHHBIX MaTepuainoB. Kinaccudukarus. O0-
JIACTU MMPUMEHEHUS.

64. Heoprannueckue nonumepsl. Kinaccudukanus. Cpoiictea. Cocras. O6nacTu
MIPUMEHECHUS.

65. ®ocharnsie cazyromue. Knaccudukanus. Croiicta. CoctaB. O6nactu
MPUMEHEHUSL.

66. Csazyrolue Ha OCHOBE )uakoro crekia. Knaccupuxanus. Cpoiicta. Co-
ctaB. O0yacTu MPUMEHEHUS.

67. Kneu u repmeruxu. Knaccuduxanus. CorictBa. CoctaB. O6nactu npume-
HEHHSI.

68. Kneu u repmetuku Ha ocHOBe TepMoruiacToB. CoiicTBa. CoctaB. Obnactu
MIPUMEHECHUSL.

69. Kneu u repmetuku Ha ocHOBe peakToriacToB. CBoiicTta. CocraB. O0nacTu
MIPUMEHECHUS.

70. Kneu u repMeTUKH Ha OCHOBE kayuykoB. CBoiicTBa. CoctaB. O6nacTu mpu-
MEHEHMUS.

71. Marue3utHsle oraeymnopsl. CBoiictBa. CoctaB. O0jacTi NPUMEHEHUS.

72. Jlunacosbie orueynopsl. CBoiicTBa. CoctaB. O6iacT MpUMEHEHUS.

73. lllamoTHbIe orHeymnopsl. CoiicTBa. CoctaB. OOMacT MPUMEHEHUS.

74. ®apdop. CpoiictBa. CoctaB. O6acTy IpUMEHEHHUS.

75. @asuc. CoiictBa. CoctaB. O01acTH MPUMEHEHHSI.

76. KOHCTpYKIIMOHHBIE MaTEPUAbl U UX KOPPO3UOHHASI CTOMKOCTD B YCIOBUAX
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IIPOU3BOJICTBA KOHTAKTHON CEPHOU KUCIIOTHI.

7°7. KOHCTpYKIIMOHHBIE MaTEPUaIbl U NX KOPPO3HUOHHASI CTOMKOCTD B YCIOBHUAX
IIPOM3BOJICTBA KOHTAKTHON CEPHOM KHCIOTHI HUTPO3HBIM CIIOCOOOM.

78. KOHCTpYKIIMOHHBIE MaTEPUAIbl U NX KOPPO3HUOHHASI CTOMKOCTD B YCIOBHUAX
IPOU3BOCTBA 3KCTPALIMOHHON (POCHOPHOM KUCIOTHI.

79. KOHCTpYKILIMOHHBIE MaTE€pHAJIBl U UX KOPPO3UOHHASI CTOMKOCTD B YCIIOBHSIX
IIPOU3BOJICTBA KOHBEPCUM IPUPOJHOTO rasa.

80. KoHCTpyKIIMOHHBIE MAaTEPHUAIIBI U UX KOPPO3HOHHAsL CTOMKOCTB B YCIIOBUSAX
ITPOU3BOJICTBA KOHTAKTHOM a30THOM KHMCJIOTHI

81. KOHCTpyKIIMOHHBIE MaTEPUANIBI U UX KOPPO3UOHHAA CTOUKOCTD B YCIOBHUSX
IIPOU3BOJICTBA KOHLIEHTPUPOBAHUS CEPHOU KUCIIOTHI.

82. KOHCTpYKIIMOHHBIE MaTEPHAIbl U UX KOPPO3UOHHASI CTOUKOCTD B YCIOBUSAX
IIPOU3BOJICTBA METAHOJIA.

83. KOHCTpYyKIIMOHHBIE MAaTEPHUAIIBI U UX KOPPO3HOHHAsL CTOMKOCTB B YCIIOBUSX
IIPOU3BOJICTBA aMMHAKA.

84. KOHCTpYKIIMOHHBIE MAaTEPHUAIIBI U UX KOPPO3HOHHAsL CTOMKOCTB B YCIIOBUSX
ITPOU3BOJICTBA CTUPOJIA.

85. KoHCTpyKIIMOHHBIE MaTepHUalIbl U UX KOPPO3UOHHASI CTOMKOCTD B YCIIOBUSAX
IIPOU3BOJICTBA MOJUITUIICHA.

86. KOHCTpyKIIMOHHBIE MaTEPUAIBI U UX KOPPO3UOHHAS CTOMKOCTh B YCIOBHUSAX
MIPOU3BOJICTBA NOJIMAPupCyIbdoHa.

87. CninaBbl ATFIOMUHUSA B XUMHYECKOW TEXHOJIOTHH.

88. CrijaBbl THTAHA B XUMHUYECKOW TEXHOJIOTUHU.

89. CriiaBbl MarHusi XMMAYECKON TEXHOJIOTUU.

90. JlakOoKpacoO4YHbIE 3AIIUTHBIE TOKPBITHS.

91. Merannuyeckue 3allUTHBIE TOKPHITHUS.

92. buoxuMu4ieckasi KOppo3usi.

93. PalnoHAJIbHOE KOHCTPYUPOBAHKUE KAK METO/I 3aLUTHI OT KOPPO3HUHU.

94. I"'azoBast KOppo3usl.

95. BimstHue CTpyKTyphl CIJIABOB HA MX KOPPO3HOHHYIO CTOMKOCTb.
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96. MexaHu3MBbl 3JIEKTPOXUMHUYECKON 3aIUTHI.

97. Opranuzaiys 1 IpUMEHEHHE KaTOAHOM 3aIUThl B XUMUYECKOM MPOMBIIILI-
HHOCTH.

98. I'pyHTOBast KOPPO3HS METAIIOB U CILIABOB.

99. Kucnopoanas koppo3us 000py10BaHUS XUMUKO-TEXHOJIOTHYECKOTO MTPOU3-
BOJICTBA.

100. KpemnucTsiit uyryH. CporictBa. CoctaB. O0acTi IpUMEHEHUS.

Crpykrypa pedepara

Pedepar oTHOCUTCS K KaTErOpUHU «HUCbMEHHAs paboma» U 0pOpMIIETCS no
npasuiam ogopmierus nucbMerHvlx pabom cmyoenmamu /[BOY.

Pedepatsl mpencraBnsioTCcs B MEYaTHOW U BJIEKTPOHHOM  (opme,
MIOJITOTOBJICHHBIC KaK TEKCTOBBIE IOKYMEHTHI B peaakTope MSWord.

CtpykTypHO pedepar, Kak TEKCTOBBIA JOKYMEHT, KOMIUIEKTYETCS IO
CIEYIOIIEH CXEME:

o  Tumynvnoui aucm — obsA3amenvHas KOMIIOHEHTa pedepara, nepBas
cTpaHula (TUTYJIbHBIA JIUCT pedepaTa JODKEH pa3Meliarbes B obmieM ¢aiiie, riae
MPE/ICTaBIICH TEKCT pedepaTa);

e  (OcHogHasa yacmb — MaTepualbl BBHIIIOJIHEHUS 3aJlaHul, pa3OUBaeTcs Mo
pyOpuKaM, COOTBETCTBYIOUIMX 3aJaHUsIM padOThl, C HUEPAPXUUYECKON CTPYKTYpOil:
MYHKTHI — MOAMMYHKTHI U T. II.

PekoMeHayeTcss B OCHOBHOM 4YacTW OTYETa 3arojioBKM PyOpuK (MOApyOpHK)
naBaTb  WcxoAs W3 (OPMYIHMPOBOK  3ajaHui, B (QopMe  OTIJIaroJbHbIX
CYILECTBUTEIIbHBIX;

® Bbi6o0bl — 00s13aTeNbHasg KOMIIOHEHTA pedepara, coaepKUT 000011ar0IIHNe BBIBOIbI 1O
pabore;

o Cnucok numepamypsl — 00s3aTenbHasi KOMIIOHEHTa pedepara, ¢ HOBOH
CTPAaHMIIBI, COJEPKUT CHUCOK HMCTOYHUKOB, HCIOJB30BAHHBIX IPU BBINOJHEHUN
paboThl, BKJIIOYAs DJEKTPOHHBIE HCTOYHHMKM (CIIMUCOK HYMEPOBAHHBIHA, B
COOTBETCTBHHM C NMPaBUIIAMU ONMcaHusl oubdauorpadun).

HaGop Tekcta ocCylIecTBIsI€TCS Ha KOMIBIOTEPE, B COOTBETCTBUU CO
CJIeIYIOIUMU TPEOOBAHUSIMU:

o nevyaTh — Ha OJHOM CTOpOHE JucTa 6enmoit Oymaru popmarta A4 (pazmep
210 Ha 297 Mmm.);
° VHTEPBAII MEKCTPOUHBIN — IOy TOPHBIN;

o mpudT — Times New Roman;

e pasmep mpudta - 14 0T, B TOM YUCIE B 3arojioBKax (B TaOiMIrax
23



nomyckaercs 10-12 mr.);

® BbIPAaBHUBAHME TEKCTA — IO IIUPUHEY;

® [I0Ji1 CTpaHUIBI - JeBoe — 25-30 mM., mpaBoe — 10 MM., BepxHee U
HIkHEee — 20 MM

® HyMepalys CTpaHUI[ — B IPABOM HUKHEM YTy CTPAHUIILI (I CTPaHUII
C KHUXXHOM OpHEHTalMeH), CKBO3Has, OT TUTYJBHOTO JIUCTA [0
nocjieqHed CcTpaHullbl, apabckumMu uudpamu (MepBOM cTpaHUIEH
CUMTACTCS THUTYJIBHBIM JIMCT, HAa KOTOPOM HOMEpP HE CTaBHTHCS, Ha
CIIeIYIONIEH CTPAHUIIC MPOCTABIAETCS Iudpa «2» U T. 1.).

® pPESKHUM aBTOMATHUYECKOTO MEPEHOCA CJIOB, 32 UCKIIOUCHUEM TUTYJIBHOTO
JUCTAa U 3aroJIOBKOB BCEX YpPOBHEW (MEpEeHOC CIOB ISl OTAEIBbHOTO
a03ama Onokupyercs cpeacrBamu MSWord ¢ moMoInpi0 KOMaHIbI
«Dopmat» — ab3an mpu BhIOOpE OMIMU «3aMPETUTh aBTOMATHUYECKUI
MIEPEHOC CIIOBY).

Ecnu pucyHok unu tabnuia pa3MmenieHsl Ha Jucte ¢Gopmara Oombine A4, ux
CIeMyeT Y4YWTHIBATh KaK OJHY CTpaHUIly. HoMmep cTpaHUIIBI B ITHX CIydasx
JOTTYCKAeTCs HE MPOCTABJIATh.

Cnucok JIuTepaTypbl U BCE€ MPUTOHCEHUS BKIIOYAIOTCS B OOIIYIO0 B CKBO3HYIO
HYMEPAIMIO CTPAHUI] PAOOTHI.

Kpurepuu ouneHku 3amurhsl pedepara

NznoxenHoe mnoHMMaHue pedepaTa Kak IICJIOCTHOTO aBTOPCKOTO TEKCTa
OTpeeIsIET KPUTEPUU €r0 OICHKH: HOBH3HA TEKCTa; OOOCHOBAaHHOCTH BBIOOpA
WUCTOYHMKA; CTETICHb PACKPBITHS CYITHOCTH BOIPOCA; COOMIOACHUS TpeOOBaHUN K
0(OpPMIICHHUIO.

HoBu3Ha TekcTra: a) HOBHU3HAa U CAMOCTOSITEIBHOCTh B TIOCTAHOBKE
npobieMpl, (QopMyIUpOBaHHE HOBOTO  acClEeKTa M3BECTHOM IpoOJieMbl B
YCTAaHOBJICHMM  HOBBIX  CBS3eH (MEXIMpEeIMETHBIX, BHYTPHUIPEIMETHBIX,
WHTETPAallMOHHBIX); 0) ymeHue paboTaTh C€ HCCIECIOBAHUSMU, KPUTHUYECKOU
JUTEPATYPOH, CHUCTEMATU3UPOBATh M CTPYKTYPHPOBAaTH MaTepuaji; B) CTUICBOEC
SIMHCTBO TEKCTa, €IMHCTBO KaHPOBBIX YEPT.

CTeneHb pPacKpBITHA CYIIHOCTH BOINPOCA: a) COOTBETCTBHC TUIAHA TEME
pedepaTa; 0) COOTBETCTBHE COJEp)KaHHS TeMe W IUIaHy pedepara; B) MOJHOTA H
rnyOMHa 3HaHUM MO Teme; I') 0OOCHOBAHHOCTh CIOCOOOB M METOJOB pPabOTHI C
MaTepuaioM; €) ymeHue o000Iarh, JenaTh BBIBOJBI, COMOCTABISATH Pa3IUYHBIC
TOYKH 3PEHUS TI0 OJJHOMY BOIIPOCY.

O00cHOBaHHOCTH BbBIOOPAa MCTOYHMKOB: a) OIEHKA HCIOJIb30BAHHON
JUTEPATYPHI: MPUBIICYCHBI T Han0OJIee M3BECTHBIC PabOTHI IO TEME MCCIICIOBAHUS
(B T.4. XypHaJgbHbIC ITyOJUKAIIMU TIIOCICAHUX JIET, TOCIACAHUE CTATUCTUYCCKUC
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JTAHHBIE, CBOJKH, CIIPABKH U T.1.).

Co0u1101eH1e TpeOGoBaHMii K 0(popMIIEHHIO: a) HACKOJIBKO BEPHO 0(OPMIICHBI
CCBUIKM Ha HCIOJB3YEMYIO JIUTEPATypy, CIHCOK JIMTEpaTypbl; ©) OIlleHKa
IPaMOTHOCTH M KYJbTYpPbl U3JIOKEHH (B T.4. opdorpaduueckoil, myHKTyallmOHHOM,
CTHJIMCTUYECKOW  KYJbTYpBI), BJaJ€HHE TEPMHUHOJIOTHEW; B) COOJIOCHUE
TpeboBaHMi1 K 00BEMY pedepara.

V. YYEBHO-METO/IMYECKOE OBECHEYEHUE CAMOCTOSITEJBHON
PABOTbBI OBYYAIOIIUXCA

VY4eOHO-MEeTOIUYECKOE o0ecrnieueHue CaMOCTOSITENIHOM paboTsI
oOyuJaromuxcs Mo JUCHUIUIMHE BKIIIOYAET B ceOs:

- MJIaH-TpaUK BBIIOJHEHUS CAaMOCTOSITEIbHOM pabOThl MO AUCLMILIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BPEMEHU Ha BBINIOJHEHUE MO KAXKAOMY 3aJJaHUIO;

- TpeOOBaHMS K  NPEICTaBICHUIO U  OPOPMIICHHIO  pE3YJIbTAaTOB
CaMOCTOATENbHON pabOTHI;

- KpUTEPUHU OLICHKH BBIIIOJIHEHUSI CAMOCTOSITENIbHON pabOTHI.

HJIaH-I‘pa(l)I/IK BBLINOJIHEHUSI CAMOCTOATEJILHOH paﬁoTbl o IMCIMIIJIMHE

Ne Hara/cpoxkn Bua camocrositennbnoit | IlpumepHbie dopMa KOHTPOJISE
n/n BBIIIOJIHEHH S padoThI HOPMBbI
BpeMeHHU Ha
BBINOJTHEHHE
1 | B reuenue [ToaroroBka pedepara 2 yaca [1P-4 (Pedepar)
cemecTpa
2 | B Teuenue [TonroroBka nokiaga mo | 2 yaca YO-3 (Hoxmnam)
cemecTpa Teme pedepara
3 | 1-4 wenens BeimonHenue nomMainHero | 2 yaca YO-1 (CobecenoBanue)
cemecTpa 3aganus Ne | I1P-2 (KonTposbhas
pabora)
4 | 5-8 Henens Brinmosnnenue nomaiiHero | 2 yaca YO-1 (CobecenoBanue)
cemecTpa 3amanus Ne 2 I1P-2 (KontponpHnas
paborta)
5 | 9-12 nenens BeimonHeHue ToMaiiHero | 2 yaca YO-1 (CobecenoBanue)
ceMecTpa 3aganus Ne 3 [1P-2 (KonTponpHas
pabora)
6 | 13-16 Henens BrimontHeHHEe gomalrHero | 2 gaca YO-1 (CobecenoBanue)
cemecTpa 3aganus Ne 4 I1P-2 (KontponpHhas
paborta)
11 | 17 nenens BrinmosmHenne TtectoBoro | 2 yaca ITP-1 (Tecr)
ceMecTpa 3a/laHus
12 | 17-18 wenens [ToaroroBka k 3aueTy 4 gaca 3a4eT
cemecTpa
Wroro: 18 yacos
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PexoMeHalUM 110 CAMOCTOSITEIbHOM padoTe CTYAEHTOB

lInanuposanue u opeanuzayus 6pemeHu, OMBeOeHHO20 HA BbINOJIHEHUE
3A0aHULL CAMOCOAMENbHOU Pabombi.

N3yuuB rpaduk BBINOJHEHUS CAMOCTOSITEIBHON pabOThI, ClEAyeT MPaBUIbHO
e¢ opraHu3oBath. PekoMeHayeTCs M3y4yuTh CTPYKTYpPY KaXKIOTO 3aJaHHs, OOpaTUTh
BHUMaHuE Ha TpapuK BBINOJHEHUS padOT, OTYETHOCTh MO KaXIAOMY 3aJIaHUIO
MPEIOCTABIISACTCS B MOCIEIHIOI HENENo coriacHo rpaguky. OOpatuTh BHUMAaHHE,
YTO UTOTU CAaMOCTOSITEIbHON PabOTHI BIMAIOT HA OKOHYATEIHHYIO OLIEHKY MO0 UTOTaM
OCBOCHHUSI Y4ECOHOU JUCIUTIIINHBI.

Paboma ¢ numepamypoii.

[Ipu BbIMONHEHUU psAga 3aJaHuidl Tpedyercsa paboTaTh C JIUTEPATypOM.
PexoMeHnayeTcsi MCIONMb30BaTh Pa3iMdHbIE BO3MOKHOCTH pPaOOTHI C JIUTEPATYypOM:
dounpl HayuyHoi OuOnmorexkn JBDY (http://www.dvfu.ru/library/) u npyrux
BEIYIIMX BY30B CTPaHbl, a TakXKe JOCTYMHBIX JJii HWCIOJIb30BaHUS HAy4YHO-
OMOJIMOTEUHBIX CUCTEM.

B mpouecce  BBINOJIHEHUS ~ CaMOCTOSITENIbHOM ~ paboOTB, B TOM
Yuclieé NPU HAMKMCAHUU 3CCE PEKOMEHAyeTcs padoTaTh CO CIEIYIOIIMMH BHUAAMU
W3JaHUM:

a) Hayunple wu3gaHuWs, TmnpeAHAa3HAUYCHHBIE [JIsI HAyYHOH pabOTBl U
COJZIEpIKaIIe TEOPETUUYECKUE, IKCIIEPUMEHTAJIbHbIE CBEIEHUS 00 WCCIICJOBAHMSIX.
Onu MoryT myOiMKoBaTbcs B (popMe: MOHOTpaduii, HaydHbIX CTaTel B >KypHaIax
VI B HAYYHBIX COOpPHHKAX;

0) YuebOnas nurepaTypa nojapasiensercs Ha:

- yueOHble u3naHus (yuyeOHUKH, ydeOHbIE TOCOOMS, TEKCTHI JIEKIIHi), B
KOTOPBIX COJEPKUTCS HauOoJyiee MOJHOE CUCTEMHOE W3JI0KEHUE JAMCLUUILIIMHBI WIN
KaKoro-To ee pa3iena;

- CIPABOYHUKH, CIIOBAPU U SHIUKIONEINU — WU3JIaHUs, COJEpKalIie KpaTKue
CBEACHMS HAYYHOTO WJIM TPUKIATHOTO XapakTepa, HE TMpeAHa3HAUYCHHBbIC s
CIUIOIIHOTO YTeHHs. VX 11elbh — BO3MOXKHOCTH OBICTPOTO MOJYYEHHUS CaMBIX OOIIMX
IIPEJICTABJICHUM O MPEAMETE.

CymiecTByIOT JiBa METO/1a pabOThI HaJl UICTOYHUKAMMU:

— CILJIONIHOE YTeHHE 00s3aTEIHHO MPU U3yUYEeHUU YUEOHHKA, TJIaB MOHOTpaduu
WIH CTaThbd, TO €CTh TOr0, YTO MMeeT yueOHoe 3HaueHue. Kak mpaBuio, 31ech
TpeOyeTcss TTOBTOPHOE YTEHHE, IJIsi TOTO 4TOOBI MOHATH HamucanHoe. CrapaiiTech
IpU CIUIONIHOM YTEHWH HE TMPOIMyCKaTh KOMMEHTapHH, CHOCKH, CIPaBOYHBIC
MaTepuaibl, TaK KaK OHU MpeIHa3HAYEHBI ISl TIOSICHEHUH 1 TIOMOIIU. AHAIM3UPYITE
PUCYHKHU (KapThl, AUarpaMMmbl, rpaduKu), CTapauTech MOHATH, KAaKWE TEHACHIIUU H
3aKOHOMEPHOCTH OHHU OTPaXKaIoT;

— MCTO BBI60pO‘-IHOFO YTCHHA JOIIOJIHACT CIINIOIIHOC YTCHHUC, OH IIPUMCHSACTCA
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JUTSI TIOWCKOB JTOTIOTHUTEIBHBIX, YTOUHSIONTUX HEOOXOAMMBIX CBEJICHUN B CIOBApSX,
SHIUKIIONEANSIX, MHBIX CIPABOYHBIX H3JAHUSAX. ODTOT METOJ| KpailHe BakKeH s
MOBTOPEHHUS U3YYEHHOTO U €T0 3aKpeIIeHUsl, 0COOEHHO MPU MOATOTOBKE K 3a4€Ty.

JInst Toro 4ToOBl Ka)XIbIi METOJI MpuHEC HanbOonbmui 3¢hdexT, HeoOX0aUMO
¢ukcHpoBaTh Bce BaXXKHbIE MOMEHTHI, CBSI3aHHBIE ¢ MHTepecyomeid Bac Temoii.

Te3ucrsl — 3T0 OCHOBHBIEC TOJOKEHUSI HAYYHOTO TPYJa, CTaThU WIHA APYTroro
IPOM3BENEHUS, a BO3MOXHO, W YCTHOTO BBICTYIUICHUS; OHM HECyT B cebe
Ooonpmmii 00beM wHMOpMaIMU, Hexenw TaH. [IpocThie TE3UCHI JTAKOHUYHBI TI0
dbopme; CIOXKHbIE — MOMHUMO TJABHOM aBTOPCKOW MBICIH COJEP)KAT KpaTKoe ee
00OCHOBaHME U JOKa3aTelbCTBa, MpHUAAIONIME Te3ucaMm Oojee BECOMBIA U
yOenuTenpHbIil Xapaktep. Te3uchl MPOYUTAHHOTO MO3BOJIAIOT TIy0Xe PACKPHITH €ro
colepkaHue; o0yd4asich H3IaraTh CyTh INPOYUTAHHOTO B TE3UCHOH ¢opMme, BBI
CyMe€eTe BBIICIIATh U3 MHOXKECTBA MBICIICH aBTOPOB CaMble TJIABHBIC W IICHHBIEC U
nenarb 0000IEeHus.

KoHcnekT — 370 crnocod camMoCTOSITENIbHO U3NOKUTh COACPKAHUE KHUTH WA
CTaThbU B JIOTMYECKOM MOCieN0BaTeIbHOCTH. KOHCIIEKTHPYST KaKOW-THOO0 MCTOYHUK,
HAJI0 CTPEMHUTHCS K TOMY, 4TOOBI HEMHOTHMHU CJIOBaMH CKa3aThb O MHOTOM. B Tekcrte
KOHCIIEKTa JKeJIaTeJIbHO MOMECTUTh HE TOJBKO BBIBOJABI WU TOJIOKEHHUS, HO U HX
apryMEHTUPOBAHHbBIE JOKa3aTeabCTBA ((haKThl, HUDPHI, LIUTATHI).

[lncaTh KOHCIIEKT MOKHO M TIO MEpe HM3yYCHHs TPOU3BEICHHS, HAIpUMED,
ecli mpopadaThIBaeTCs MOHOTpadus UM HECKOJIBKO KypHAJIbHBIX CTATEH.

CocTtaBisisi Te3UCHl WIM KOHCIIEKT, BCET/Ia JENaliTe CCHIJIKA Ha CTPAHUIIBI, C
KOTOPBIX BBl B3SUTM KOHCIEKTUPYEMOE MOJIOKEHUE WM (DaKT, — ATO MOMOXKET Bam
COKPAaTUTh BpPEeMsI Ha MOWCK HYKHOT'O MECTa B KHHUIE, €CJIM BO3HUKAET MOTPEOHOCTH
riyoke pa3o0paTbcsi € UW3JIaraéMbIM  BOMPOCOM WJIM YTO-TO YTOYHUTH TIPH
HAIMCAaHWUU MTMCbMEHHBIX PaloT.

Meroanyeckue PpPeKOMEHJAUMM 10  BbINOJHEHUIO 3aJaHMU IS
CaMOCTOAATE/IbHOM PA0OTHI U KPUTEPHUHU OLICHKH.

CamocrosiTenbHass pabota 00ecreyrBaloT MOJATOTOBKY CTYJIEHTa K TEKYIIUM
ayJIUTOPHBIM 3aHATUSIM. Pe3ysbTaThl 3TOM MOATOTOBKH IMPOSBIISIIOTCS B AKTUBHOCTH
CTYZCHTA Ha 3aHSTHSIX, BBIMOJIHEHHBIX KOHTPOJIBHBIX padOT, TECTOBBIX 3a/laHUi U Jp.
dhopM TEKyIIero KOHTPOJISL.

JI1st peanu3aiuy caMOCTOSITENbHON PabO0Thl CO3/1aHbl CIEYIOUIUE YCIOBUSL:

1. Crynentsl obecrnieueHbl MHDOPMAIMOHHBIMU pecypcaMu (yueOHHKaMH,
CIIPaBOYHUKAM, YYEOHBIMU MOCOOUSIMHU);
2. Jns mpoBeneHHMs TMPaKTHYECKHX paboT Mo NpeaMeTy paszpaboTaH

ANIEKTPOHHBIN ydeOHbId pecypc CTyIeHT HMeeT BO3MOXKHOCTh 3apaHee (C
ONEPEKEHUEM ) TTOATOTOBUTHCS K 3aHSITUIO, OTBETUTH Ha KOHTPOJIUPYIOIIUE BOIPOCHI,
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u 06paTI/ITBC$I 3d [TIOMOIIBIO K NPEIIOAABATCIIIO B CJIydac HGO6XOI[I/IMOCTI/I.

3. Pa3paboTanbl KOHTPOJIMPYIOIIHME MaTepHalbl B TECTOBOWM (opmMme,
MO3BOJIAIOIINE ONIEPATHBHO OIICHUTh YPOBEHB MOATOTOBKH CTYICHTOB.

4. OpraHn3oBaHbl €XKXCHEICTHHBIC KOHCYIIHTAIIHH.

CamocTosiTenpHas paboTa BKIIOYAET B CeOsI:

1. [ToATOTOBKY K JIGKIIHOHHBIM 3aHITHSIM;

2. [ToaroToBKY K KOHTPOJILHBIM paboTam;

3. [ToaroToBky pedepara u goxmana;

4 [loaroroBky K 3adery

Kpumepuu OUEHKU.

Ouenka TpeboBanust

«3aumenoyn CTymeHT BIajeeT HaBBIKAMH CaMOCTOSITCIIBHOH pPabOTBl 1O TeMe
ucclenoBaHus, pedepupoBaTh JHUTEPATypHbIE HCTOYHHKH; METOJaMHU
aHaM3a TEOPETHYECKMX W/WIM TIPAKTUYECKUX AaCIEeKTOB H3ydaeMOu
obnactu. Dcce XapakTepu3yeTcsi CMBICIIOBOM IENTbHOCTHIO, CBA3HOCTBIO U
MOCJIEIOBATEIbHOCTRIO  M30XKeHusa.  CTymeHT  ymeer  0000marth
(dakTHYeCKUii Marepuai, JellaTh CaMOCTOSITEIbHBbIE BBIBOJIBI. Pabora
COOTBGTCTByeT Tpe6OBaHI/I$IM " BBIIIOJTHCHA B YCTaHOBJ'IeHHBIe CpOKI/I.

«He 3aumeno» | He packpbiTa CTpyKTypa U TeOpeTHuyecKas cocTaBistonias TeMbl. CTyaeHT
He yMmeeT 0000marh (haKTHUECKUN MaTepHall, JeNaTh CAMOCTOSTEIbHBIC
BBIBO/JIbI, HE BJIaJIC€T HABBIKOM pedeprupoBaTh JUTEPATypHbIE HCTOUYHUKH.

MeTtoauyeckue peKOMEHAALUMH 110 HAIMCAHUIO pedepaTa

Pedpepar — mnucemennas pabora oObemMoMm 10-18 mnedaTtHbIX CTpaHUL,
BBITNIOJIHAEMAsl CTYyJI€HTOM B TEYEHHE UIUTEIBLHOTO CpoKa (OT OJHOM HENeIu 0
Mecsa).

Pedepar (ot nar. referrer — moknaapiBaTh, COOOIIATh) — KPAaTKOE TOYHOE
U3JI0’)KEHUE CYIIHOCTH KakKoro-imbo BOIpoca, TEMbl HAa OCHOBE OJHOM WK
HECKOJIbKMX KHHUTI, MOHOrpaduili uiu Apyrux NepBOMCTOYHUKOB. Pedepar momxen
COJIEp’KaTh OCHOBHBbIE (DAKTUUECKHE CBEIECHUS W BBIBOJBI MO paccMaTpUBAEMOMY
BOIIPOCY.

Pedepar orBewaeT Ha BOMPOC — UYTO COACPXKUTCS B JAHHOW MyOIMKAIIUU
(myOnMKanusx).

Opnako pedepar — He MEXaHMUYECKHI Tmepecka3 padoThl, a U3J0XKEHHE ee
CYILECTBA.

B Hacrosiiiee Bpemsi, moMuMo pedepupoBaHUs MPOUYUTAHHON JIUTEPATYpPhl, OT
CTyZeHTa TpeOyeTcsi apryMEHTUPOBAHHOE H3JI0KEHHUE COOCTBEHHBIX MBICIEH IO
paccMarpuBaeMoMy Bompocy. TeMy pedepaTa MOXKET MPEAJIOKUTh MpPernofaBaTelb
WIM caM CTYJIeHT, B IMOCJIEJHEM CcJlydae OHa JOJDKHA OBITh COIJIACOBaHHA C
MPENo/IaBaTeIEM.
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B pedepare HyKXHBI pa3BepHYTbIE apTyMEHTBI, PACCYXICHHS, CpPaBHEHUS.
Martepuan nomaercs He CTOJIBKO B PAa3BUTHUU, CKOJBKO B (pOpME KOHCTATallUU HIIU
ONMUCAHUA.

Conepxxanue pedepupyeMoro MNPOU3BEACHHUS H3JIaraerci OOBEKTHUBHO OT
UMEHU aBTopa. Eciu B MepBUYHOM JOKYMEHTE TJIaBHAs MBICTL CPOpMyIHpOBaHa
HEJI0OCTaTOYHO YETKO, B pepepare oHa MODKHA OBITh KOHKPETU3UPOBAHA U BBIJICTICHA.

Dyukyuu pegpepama:

NudopmatuBHas (03HAaKOMHTENbHAS); TTOMCKOBAsS; CIPABOYHAS, CHUTHAIbHAS;
WHJIMKaTUBHAS; apeCHasi KOMMYHUKATUBHAsI.

CreneHb BBIMOJMHEHUS 3TUX (QYHKIMI 3aBUCUT OT COJEPKATEINbHBIX H
dbopmalbHBIX KayecTB pedepara, a TakKe OT TOTO, KTO M JJsi KaKuxX Ieied ux
UCIIOJIB3YET.

Tpebosanuss Kk 36Ky peghepama: OH JOJDKEH OTIMYATHCS TOYHOCTHIO,
KPaTKOCTBIO, SICHOCTBIO U MIPOCTOTOIA.

Cmpykmypa peghepama:

TuTyNIBbHBIN JIUCT 3aIIOTHASTCS 1O eIUHON hopMe.

[Tocne TUTYIBHOTO JIKCTa Ha OT/IEILHOM CTpaHUIIE CIIEYET OrJIaBJIeHHE (TLIaH,
coJiepKaHue), B KOTOPOM YyKa3aHbl Ha3BaHMsI BCEX paslielioB (ITyHKTOB IJIaHA)
pedepara u HOMEpa CTpaHHUIl, YKa3blBAIOLIME HAYAJI0 ATUX PAa3/IeIOB B TEKCTE
pedepara.

[Tocne ormaBnenmsi ciemyer BBeaeHue. OObeM BBeneHHs cocraBiser 1,5-2
CTpaHUIIbI.

OcHoBHass yacTh pedepaTa MOXKET HMETh OJHY WM HECKOJBKO TJIaB,
cocrosmux w3 2-3 maparpadoB (TOAMYHKTOB, pa3[eiioB) W Mpearnosaraer
OCMBICIICHHO€ Y JIOTUYHOE M3JIOKEHUE TJIABHBIX MOJIOKEHUN U UEH, COAEpKAINXCA
B M3YYEHHOU nuTeparype. B Tekcre 00s13aTenbHbI CCHUIKA Ha MEPBOMCTOYHUKH. B
TOM CJy4dae €CJId LUTUPYETCS WU UCTOJB3YETCS Ybsi-TUOO0 HEOpJMHApPHAS MBbICIb,
ujes, BbIBOJA, MPUBOAUTCS Kakoi-nubo mudpoit Marepuai, tTabiauiy — o0s3aTeIbHO
CeNaiTe CChUIKY Ha TOTO aBTOpa y KOTO BbI B3SUUTU JaHHBIN MaTepual.

3aKIIOUeHUE COAEPIKUT TJIABHBIE BBIBObI, 1 UTOTU U3 TEKCTa OCHOBHOW YaCTH,
B HEM OTMEYAaeTCs, KaK BBINOJHEHbl 3aJa4d ¢ JOCTUTHYTHl JIM  IIEJH,
chopMyIMPOBAHHBIC BO BBEICHUMU.

[Tpunoxxenne MOXKET BKIIOYATh TpadUKu, TAOTUIIBI, PACUETHI.

bubmuorpadus (cnMcok  JUTEpaTypbl) 3/€Chb  YKa3bIBA€TCA  PEATbHO
WCIIOJb30BaHHAs JJI1 HamucaHus pedeparta auteparypa. CIHCOK COCTaBIsSETCS
COrJIacHO MpaBuiaM OuOIMorpaduyecKoro OnucaHusl.

Omanvl pabomul Hao pegpepamon.

PaboTy Han pedeparoM MOKHO yCIIOBHO TOJIpa3IeInuTh Ha TP dTama:
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1. [loaroToBUTENBHBIA  3Taml,  BKIIOYAKOIIMN  W3y4CHUE  MOpeaMeTa
UCCJIeIOBAHNUS,

2. N3noxxkeHune pe3yabTaToOB U3YUYECHHs B BUJIE CBA3HOTO TEKCTA;

3. YcTHOE coobrieHue o Teme pedepara.

lloocomosumenvhwiti s3man pabomui.

PopMyIIMpPOBKA TEMBI.

[loaroroButenbHas paboTa Haj pedeparoM HauvHaeTcs C (HOPMYITHPOBKU
TeMbl. TeMa B KOHIIEHTPUPOBAHHOM BHJIC BBIPAXKAET COJIEP)KaHKE OyMyIIeTro TEKCTa,
buKCcHpys Kak MpeaMeT UCCIENOBAHUsA, TaK U €ro OXUJaeMblil pe3ynbrar. JJjis Toro
yToOBl pabota Haja pedepaToM ObLIa YCHENIHOHW, HEOOXOIWMO, 4YTOOBI TeMma
3aKiroqasia B cebe mpobiemMy, CKpBIThI BOMPOC (Iake eciu HayKa y>Ke JaBHO jJaiia
OTBET Ha ATOT BOMNPOC, CTYAEHT, TOJIbKO 3HAKOMSIIUWUCS C COOTBETCTBYIOIICH
00JIacThIO 3HAHMUM, OYJEeT BBIHYKJIEH HCKaTh OTBET 3aHOBO, YTO JACT TOJYOK K
Pa3BUTHIO TPOOJIEMHOT0, UCCIIEIOBATEIILCKOTO MBILIJICHUSA ).

[Touck wucroynukoB. I'paMOTHO coOpMyIMpOBaHHAs TeMa 3apuUKcHpoBaja
IpeAMeT HW3Y4YeHUSs; 3ajadya CTyJACHTa — HaWTu HHQPOPMAIIUIO, OTHOCSIIYIOCS K
JTAHHOMY TIPEAMETY U Pa3pelInTh MOCTABICHHYIO TPOOIEMYy.

BrinonHeHne 3ToM 3a1aud HAUMHAETCS C IOMCKA UCTOYHUKOB. Ha 3TOM 3Tame
HEO0OXOJIMMO BCIIOMHUTh, KaK pab0OTaTh C SHUUKIONEAUSIMU U SHIMUKIONEANYEC CKUMU
cioBapsMu (oOpamarb 0co00€ BHUMaHUE Ha CHUCOK JIMTEPaTyphl, IPUBEACHHBIA B
KOHIIE TEMaTUYECKOW CTaThH); Kak pabOTaTh ¢ CUCTEMAaTUYECKUMU U aJI(PpaBUTHBIMU
KaTajioraMu OMOIMOTEK; Kak O(OpMIISATh CIUCOK JIUTEPATYphl (BBIMTUCHIBAS
BBIXOJIHBIC JTAHHBIC KHUTH M OTMeYasi OMOIMOTEeUHbIN D).

PaboTa ¢ ucrounukamu.

PaboTy ¢ ucTOYHMKaMU Haa0 HAYMHATH C O3HAKOMHUTEJIBHOTO UTEHHUS, T..
MIPOCMOTPETh TEKCT, BBIAEISAS €ro CTPYKTypHblEe eauHUIbl. [Ipy 03HAKOMUTEIBHOM
YTEHUM 3aKJIaJIKaMd OTMEUYAlOTCS TE€ CTpaHUuIlbl, KOTOpble TpeOyroT Oosee
BHUMATEIBLHOTO U3yUYCHUS.

B 3aBucuMocTd OT pe3yibTaTOB O3HAKOMHUTEIBHOTO YTEHHUS BBIOMpACTCS
JTaTbHEUIINKA crioco® paboThl C UCTOYHUKOM. Ecin 11 pasperieHus nocTaBiIeHHON
3amayu TpeOyeTcss M3ydeHHWE HEKOTOPHIX (ParMeHTOB TEKCTa, TO HCIOIB3YETCS
METO/ BbIOOpOUYHOTO uTeHUs. Eciam B KHUTE HET MOAPOOHOTO OTJIABIICHUS, CICTYET
oOpaTUTh BHUMAHHUE YYCHHUKA HA TIPEIMETHBIC M IMEHHBIC YKa3aTEIH.

N36pannbie hparMeHTHl WK BECh TEKCT (€CIIM OH IETUKOM UMEET OTHOIICHUE
K TeMme) TpeOyroT BIYyMYHUBOrO, HETOPOIUIMBOIO YTEHUS C «MBICJICHHOM
npopaboTKo» MaTepuasa. Takoe YTeHUE MperoaracT BbiJeleHue: 1) TJIaBHOTO B
TEKCTE; 2) OCHOBHBIX apTryMEeHTOB; 3) BbIBOIOB. Oc000€ BHUMAHUE CIIETyET OOPATHTh
Ha TO, BBITEKAET TE3UC U3 apTyMEHTOB WJIU HET.
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Heo0xoaumo Takxke npoaHaau3upoBaTh, KAKUE U3 YTBEPKJIECHUN aBTOpa HOCST
po0JIeMaTUYHbII, THIOTETUYECKUI XapaKTepP U YIOBUTH CKPBITHIE BOIIPOCHI.

Hawunyumuii cnoco®0 HayyuThCs BBIACNATH IJIABHOE B TEKCTE, YJABIMBATH
po0JIEeMaTUYHBIN XapakTep YTBEPKACHUMN, 1aBaTh OLEHKY aBTOPCKOM MO3UILIUU — 3TO
CPABHUTEJIBHOE YTEHUE, B XOJE€ KOTOPOIrO CTYAEHT 3HAKOMUTCA C Pa3IuYHBIMU
MHEHUSMH TI0 OJHOMY M TOMYy JK€ BOIpPOCY, CpPaBHUBAaE€T BECOMOCTb U
JI0Ka3aTeNbHOCTh apTyMEHTOB CTOPOH W JIeNAaeT BBIBOA O  HaWOOJIbIICH
yOeIUTEIbHOCTH TOM WM MHOW TTO3UIIHH.

CoznaHne KOHCIIEKTOB AJIs HaucaHus pedepara.

[loaroroBuTenbHbI 3Tanm pabOTHl 3aBepUIAETCS CO3JaHUEM KOHCIEKTOB,
(UKCHUPYIOIIMX OCHOBHBIE TE3UChl M apryMEHTHI. 3/1€Ch BaXHO BCIIOMHHUTB, YTO
KOHCIIEKTBI THIIYTCS HAa OJAHOW CTOPOHE JIMCTA, C MOJSIMU M JOCTaTOYHBIM IS
UCIIPaBJIEHUSI U PEMAPOK MEXKCTPOUYHBIM PACCTOSHUEM (3TH MpaBHIIa COOIIOIAIOTCA
JUIsl yA0OCTBa peNakTHpOoBaHWsA). Ecium B KOHCHEKTax MPUBOAATCS LUTATHI, TO
HEIIPEMEHHO JIOJDKHO OBITh JaHO YKa3aHME Ha HWCTOYHUK (AaBTOp, Ha3BaHHUE,
BBIXOJIHBIE TaHHbIE, No CTpaHMIIBI).

Ilo  3aBepmieHMM  NPEABAPUTEIBHOIO  3Tala  MOXHO  IEPEXOIUTH
HENOCPEICTBEHHO K CO3/IaHUIO TEKCTa pedepaTa.

Co3manue Tekcra.

OO6mume TpedoBaHUS K TEKCTY.

Texct pedepara AOMKEH MOAYUHATHCS OIpPEACIICHHBIM TpEeOOBaHUSIM: OH
JOJKEH PACKPBIBATh TEMY, 00JaAaTh CBA3HOCTBIO U LIEJIbHOCTBIO.

PackpeiTe TeMBl MpeanonaraeT, 4YTo B TeKcTe pedepara usnaraercs
OTHOCSILIMICS K TEME MaTepuaj M MPEeIaraloTcs MyTH PELICHUs COJEepKallencs B
TeMe MPOOJIEMBI; CBSI3HOCTh TEKCTAa MPEANOJAraeT CMbBICIOBYI0 COOTHOCHUTEIBLHOCTD
OTJIEJIbHBIX KOMIIOHEHTOB, a LIEJIBHOCTD - CMBICIOBYIO 3aKOHUEHHOCTb TEKCTA.

C TOYKHM 3peHHsI CBA3HOCTH BCE TEKCThI JENATCA HAa TEKCThI-KOHCTATalluu U
TEKCTBI-pacCy AeHUS. TEeKCThI-KOHCTATAllUU COJAEPKAT Pe3yIbTaThl 03HAKOMIIEHUS C
IpeIMETOM M (PUKCUPYIOT yCTOWYMBBIE M HECOMHEHHBIE CyXKIeHusa. B Tekcrax-
PacCyKJIEHUSAX OJHHM MBICIN H3BJIEKAIOTCS W3 JAPYTHUX, HEKOTOPBIE CTABATCS IOA
COMHEHHME, TAE€TCS UM OLIEHKA, BBIABUTAKOTCS PA3IMYHbIE IPEAIIOTOKEHUS.

[Tnan pedepara.

N3noxeHne maTepralia B TEKCTE JOJDKHO MOJUMHATHCS ONPENEIEHHOMY IIJIaHy
- MBICJIUTEJIbHON CcXeMe, MO3BOJISIIOUIEH KOHTPOJIMPOBATH MOPSAIOK PACIONOKEHUS
yacTell TeKcTa. YHUBEpCAIbHBIA MJIaH HAYYHOTO TEKCTa, MOMUMO (HOpMYIUPOBKU
TEMbI, MPEIIOJIaraeT U3J0KEHHEe BBOJAHOIO MaTepuala, OCHOBHOIO TEKCTa H
3aKJIFOYEHUS.

TpebGoBaHus K BBEJICHUIO.
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BBenenne — HavanbHas 4yacTh Tekcta. OHO HMMEET CBOEH  LENbIO
COPUEHTUPOBATh YUTATENS B NAJIbHEUIIIEM U3JI0KEHUU.

Bo BBeneHNM apryMeHTUPYETCS aKTYalIbHOCTh UCCIENOBAHNUS, T.€. BBISBIIACTCS
MPAKTUYECKOE U TEOPETHYECKOE 3HAYECHHWE JaHHOro wuccienoBaHud. Jlanee
KOHCTaTUPYyeTCA, YTO CIEJaHO B JaHHOM 00JIacTH  TMpeAlIeCTBEHHUKAMU;
NEPEYUCIIAIOTCS TOJ0XKEHUS, KOTOPbIE JOJDKHBI ObITh 000CHOBaHBI. BBeieHe MoxeT
TaKXKe CoAepkKaTh 0030p UCTOYHUKOB MITU SKCTIEPUMEHTAIIBHBIX JTAHHBIX, YTOUYHEHHUE
VCXOJHBIX NOHATUI U TEPMUHOB, CBEJIEHUSA O METOAAaX UccienoBaHusd. Bo BBeneHun
00s13aTeNIbHO (HOPMYITUPYIOTCS 1IENb U 3a1a4u pedepara.

O0bem BBeneHus — B cpetneM okosio 10% ot obiero oobema pedepara.

OcHoBHas yacTh pedepara.

OcHoBHas yacTh pedepara pacKpblBaeT cojaepkaHue Tembl. OHa HaumOosee
3HaUMTENbHA 1O 00beMy, Haubojee 3HauMMa U OTBETCTBEHHAa. B  Hei
00OCHOBBIBAIOTCA ~OCHOBHBIE TE3UCHl pedepara, NPHUBOIATCS Pa3BEPHYTHIC
apryMEHTBI, MPEIIOJIaraloTcsl TUIMOTE3bl, Kacalolluecs CYIIEeCTBa O0CYXIaeMOro
BOIIpOCA.

Baxxno npocnenuts, 4TOOBI OCHOBHas 4acTb HE uMena (opMy MOHOJOra.
AprymeHTHpYysl COOCTBEHHYIO IMO3ULMIO, MOXHO M JOJDKHO aHAJIM3UpPOBaTh U
OLICHMBATh MO3UIMHU PA3JIMYHBIX HCCIIEOBATENEH, C YEM-TO COIJIAIIATHCSA, YEMY-TO
BO3paXKaTh, KOrO-TO OINpPOBEpraTh. YCTaHOBKA Ha AHAJOr I[O3BOJIUT U30€XKATh
HEKPUTUYECKOTO 3aMMCTBOBAHUS MaTepHaia U3 Uy>KUX TPYJIOB - KOMIUJISIUU.

N3noxenne Marepuana OCHOBHOW YacTU MOJUUHSIETCS COOCTBEHHOMY ILUIaHY,
YTO OTpa)kaeTcsi B pa3lieJIeHMH TEKCTa Ha TJaBbl, mnaparpadsl, myHKTbl. [lnan
OCHOBHOM YacCTH MOXET OBbITh COCTaBJEH C HCIIOJIb30BAHUEM Pa3IMYHBIX METOOB
TPYNIUPOBKM  Marepuana: KilacCUPUKAIUK  (IMIUPUUYECKUAE  HCCIEAOBAHMUS),
TUNOJIOTUM  (TEOPETUYECKHE  HCCIEeNOBaHUs), NepuoaAu3aluu  (UCTOpUYECKUE
HCCIICIOBAHMS ).

3aKIIOUYCHHE.

3aKIIIOYEHUE - MOCIEAHSAS 4acTh HAYYHOI'O TEKCTA. B HEM KpaTKOM M CKATOMU
dopMe u3nararoTcs IMOJYYEHHbIE pEe3yNbTaThl, MPEACTaBISAIONINE COOON OTBET Ha
TJIABHBI BONPOC HCCIEIOBaHMS. 31€Ch K€ MOTYT HaMeuaTbCsl W JalibHEUIlne
MIEePCTIIEKTUBBI pa3BUTHA TeMbl. Hebobioe mo o0bemMy COOOIIEHUE TaKKE HE MOXKET
o0oMTHCh 0€3 3aKII0YUTEILHON YacTu - MyCTh 3TO OyayT aBe-Tpu (passl. Ho B HUX
JIOJIKEH TIOJIBOJUTHCS UTOT MPOJIETaHHON paboTHI.

CnucoK UCTIOIb30BAaHHOM JIUTEPATYPHI.

Pedepat 11060r0 YpOBHS CI0KHOCTH 00S3aTEIBLHO COMPOBOXKIACTCS CIUCKOM
UCIIOJIb3yeMOU JTUTepaTypbl. Ha3zBaHUs KHUT B CIIUCKE pacroJiaraioT mo andaBuTy ¢
YKa3aHHUEM BBIXOJIHBIX JAaHHBIX UCMOJb30BAHHBIX KHHT.
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VI. KOHTPO.Ib JJOCTUXKEHUS LEJEA KYPCA

KoHTtposaup Komi w orams OueHouHnble  cpeacTBa -
yeMble pasjeinbl / HanMMCHOBAHMEC
dhopmupoBaHus
/I | TeMbl KOMIIETEHITHE TEKYIINi TIPOMEKYTOYH
AUCHHUTLTHBI KOHTPOJIb as aTTecTalys
Paznen 1. 3Haer
Beenenue (2 gac.) OTJCJIbHBIC
Tema 1. Hcropus craauu
pa3BUTHA HCCIIEAO0OBAHHU
MaTEepUAIOBEICHU ! npu
s1 1 COBPEMECHHBIE HaJIn9un
IPOOIIEMEI o0mero
MaTepUaIoBeICHN wiana HUP  |Cpava
q CTaHJIapTHBIC | KOJJTOKBHYyMa
Bonpocer  ans
Tema 2. Leap u orepanuu Nel (VO-2) sarera NoNel
3a1aun pabotsl  Ha|CobecenoBaH 30
JUCIUIUIAHBL, €€ BBICOKOTEXHO |He (YO-1).
MECTO B y4yeOHOM JIOTHYCCKOM
rporecce 06opyz[013aHH
Pa3nen 2. A u IIpaBujIa
Hemertammuueckue |11K-1, TIK-|COCTaBJICHUA
MaTepuabl. 4, IIK-5 IIPOTOKOJIOB
Tema 1. OOmmue HCTIBITAHUH
CBCJICHUS 0
oJIMMepax " Vmeer
mjiacTMaccax. TOTOBHTE
Tema 2. Cnoco0Osl 3TEMEHTBI
MOJIMMEPU3ALIH. JOKYMEHTaLH
Tema 3. CnocoOsl M, TPOEKTHI
ITOJIMKOHICHCAIN IAHOB i Bompockl  Ha
CobecenoBan
n. IpOrpaMm 3adeT NeNe3]-
Tema 4. BosokHa. OTHCIBHBIX ue (YO-1). 61
Tema 5. stanos HUP
Marepuaisl u3 VMeeT
KOXH. BBITIOJIHATH
Tema 6. CTaHIapTHbIC
Marepuaisl Ha onepanuy Ha
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OCHOBE
JPEBECUHBL.

Tema 7.
Hemerammmueckue
HEOPraHWYECKUE
MaTepuabl

BBICOKOTEXHO
JIOTHYSCKOM
o0opynoBaHU
n JUTSE
XapaKTEPUCT
WK  CBIPHS,
MIPOMEXKYTOU
HOHU u
KOHECYHOH
MPOAYKIUHU
XAMHYECKOTO
MIPOM3BOJICTB

a

Bnaneer
HaBBIKAMU
IOMCKa
HEO00X0IUMO
51
uHbopMaIuu
B
npodeccruoHa
JBbHBIX 0azax
JTAHHBIX 0
busuko-
XUMHYECKHUX
CBOMCTBax
BEIIECTB |
aHAJINTHYECK
UX MeTodax
(B

MATEHTHBIX)

T.4.,

['pynmoBas

JIUCKYCCHSI
(YO-4).

Bonpocer  Ha
3aueT NeNe62-
75

Paznen 3.
Ctpoenue
METaJNIMYECKUX
U3 JeIui
CIIIaBOB.
OcobenHoCTH
KpUCTAITU3AIUN

TIK-1,
TIK-4, TTIK-5

3Haer
OTJIEJIbHBIE
cTaguu
HCCIIEIOBAHU
o pu
HAJTAYNH
oO11ero

Cnaua
KOJUTOKBUYMA
Ne2 (VO-2)
Brinoan
CHHE
KOHTPOJIbHOMN

paboThI o

Bompoc
bl  Ha 3a4eT

NeNe76-80
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Tema 1.
OcobenHnoctu
aTOMHO-
KPUCTAJUIMYECKOT
0 CTPOCHHUS
METaJIJIOB.

Tema 2. CtpoeHue
peanbHbIX
METAJLJIOB.
JedexTs
KPUCTAJUIMYECKOT
O CTPOCHHUS

Tema 3.
Kpucramnmmszanus
METaJIJIOB.
MeTtoabl
HCCIICIOBAHUS
METATUYECKUX
1731 (17078

Paznen 4. OOmas
TEOpPUSl  CILJIABOB.
(12 gac.)

Tema 1.
Ctpoenue,
KpUCTAILTA3AIUS
151 CBOWCTBA
CILJIABOB.
Jnarpamma
COCTOSIHUSA

Tema 2.
Jlnarpammbl
COCTOSITHUM
JIBYXKOMITOHCHTH
bIX CILIABOB

Tema 3.
Harpysku,
HaIpPsHKCHUS u
nedopMarum.

miana HAP
cTaHja
pTHBIE
oreparuu
paboTel  Ha
BBICOKOTEXHO
JIOTUYECKOM
o0opynoBaHU
U U MpaBuia
COCTaBIICHUS
MPOTOKOJIOB
HUCIBITAaHUN

pELIECHUIO
3angad ([1P-2).
TecroB
bIl  KOHTPOJIb
(ITP-1).

YmMmeer
I'oToBUTH
DJIEMEHTEHI
JIOKyMEHTAI!
U, TPOEKTHI
IUIAaHOB 5
porpamMm
OTJICIBbHBIX
srannoB HHP

YmMmeer
BBITIOJIHATE
CTaHJapTHBIC
omepaluu Ha
BBICOKOTEXHO
JIOTHYSCKOM
obopy1oBaHU
u JUTST
XapaKTepUCT
UKU  CBIPbS,
MIPOMEXKYTOU
HOU "
KOHEYHOH
MPOAYKIUHU
XUMHYECKOT'O
MIPOU3BO/JICTB
a

CobecenoBan
ue (YO-1).

Bompocsl  Ha
3ayeT NoNo&]-
100
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Mexanuueckue
CBOWCTBA.
Tema 4. Koppo3sus

CIUIaBOB.  Buasl
Bmaneer
KOPPO3HUHU.
HaBBIKAMH
MeToabl 3aIUThI
MOoMCKa
Tema S.
HE00X0IUMO
Keneszoyrnepoauc .
7§
ThIE CIIaBBI.
nHpopmaruu
Juarpamma
B
COCTOSIHUA Bonpocer  Ha
npodeccuona | ['pynmnosas
KEJE30 — yriIepos 5 3a4er
JBHBIX 0a3ax | IUCKYCCHS.
Tema 6. Craum. Y NoNel101-119
JTAHHBIX o|(YO-4).
Knaccuduxanus u 3ammura
busuko-
MapKUPOBKa pedepara.
. XUMHUYECKUX
cTayneu .
CBOMCTBax
Tema 7. UyryHsl
BEIIECTB U
Jnarpamma
aHATUTHYECK
COCTOSIHUSA
UX METoJax
&Keyne3zo — rpadur.
(B T.4.,
Ctpoenue,
. MATEHTHBIX)
CBONCTBA,
KJIaccupuxanus u
MapKUpPOBKa
CephIX YyTYHOB
Paznen 3. 3Haer Brmonnenne |Bompocel Ha
O6padoTka OT/EJIbHBIE  |KOHTPOJBHOW |3ayer NoNe
MeTaJIjIoB (4 yac.) CTaJIuu paboThI mo| 76-85
Tema 1: Bugs HCCIIEOBAHU |PEILIECHUIO
TEPMHUUYECKOM s npu |3axay (I1P-2).
00paboTku HaJIMYUU
P MK-1, TIK-| 2
METaJJIOB. oO1ero
4, IIK-5
OcHOBBI  TEOpUU rrana HUP
TEPMUYECKON cTaHIa
00paboTKN cTamu pTHBIC
Tema 2: XUMHUKO- orepanuu
TepMUYECKas paboThl  Ha
00paboTKa cTaju: BBICOKOTEXHO
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LIEMCHTAIIHS,
a30TUPOBAHMUE,

HUTPOLEMEHTAILIHS
u nuddy3noHHAS

MCTaJJIN3alius

Tema3: MeToabl

YIPOYHEHUS
MeTasuia

JIOTHYSCKOM
o0opynoBaHU
U U MpaBuia
COCTAaBJICHUSI
MIPOTOKOJIOB
WCHBITAaHUHN

VYmMmeer
I'oToBUTH
3JIEMEHTBHI
JIOKyMEHTAI!
U, TPOEKTHI
IUIAHOB u
porpamMm
OT/ICIBbHBIX
srannoB HHP

VYmMmeer
BBITIOIHSATE
CTaHJapTHBIC
omnepanuy Ha
BBICOKOTEXHO
JIOTHYECKOM
obopy1oBaHU
5| JUTSE
XapaKTepUcCT
UKU  CBIPbS,
MIPOMEXKYTOU
HOH u
KOHECYHOH
MPOAYKIIUH
XUMHYECKOT'O
MIPOU3BO/JICTB
a

TecToBBIN

KOHTPOJIb
(ITP-1).

Bompocsl  Ha
3aueT NeNe&5-
92

Bnaneer
HaBBIKAMU
IIOKCKa
HEOOXO0IMMO

i
uH(popmaIun

CobecenoBan
ue (YO-1).

Bonpocer Ha
3aueT NeNe92-
128
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B
npodeccruoHa
JBHBIX 0azax
JIAaHHBIX 0
busukKo-
XUMHYCCKHUX
CBOMCTBax
BCIICCTB |
AHATUTHYCCK
HX MeETodax
(B T.4.,

MATEHTHBIX)

TumnoBsie KOHTPOIBHBIC 3aAaHUSI, METOJIUYECKHE MATEPHAIIBI, OMPEACIISIONIIE
MPOIICAYPHI OLICHUBAHMS 3HAHWM, YMEHHMN M HABBIKOB U (MJIHM) OMBITA JCSITEIHHOCTH,
a TaKXe KayeCTBCHHBIC KPHUTEPHUH OIICHUBAHMS, KOTOPBIE OIHMCHIBAIOT YPOBCHB
c(hopMHUPOBAHHOCTH KOMIIETEHIINH, ipeacTaBieHbl B pasaene VI,

VIl. CIIMCOK YYEBHOH JIMTEPATYPbI U WH®OPMAIIMOHHO-
METOAUYECKOE OBECIIEHEHHUE JUCIHUIIVIMHbI

1.Kpaxun, Ouaer HpBanoBuuy. Cmiaaspl ¢ namMarbio. OCHOBBI
NPOCKTUPOBAHMSA KOHCTPYKUMH : y4eOHUK aisa By30B /O. U. Kpaxun, A. IL
Ky3nenos, M. I'. KocoB ; mox pea. O. U. Kpaxuna. Craposiii Ockog : Tonkue
HAYKOEMKHe TEXHOJIOT MU , 2012.- 393 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:667179&theme=FEFU

2. I'ynsies, A. I1. MeTa/uioBenenue: yueonuk s By30B /A. I1. I'yasies, A.
A. I'yasies. Mocksa: AJIbSIHC, 2012.- 643 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:664583&theme=FEFU

3.Ou3UKO-XMMHUYECKHEe OCHOBbl MAaTepHAJIOBeAeHHs] [DJIEKTPOHHbII
pecypc] / I'. Torrmiraiin; nep. ¢ anri. K. H. 3oaotoBoii, /I. O. Yapkuna nmox pen.
B. II. 310MaHoBA. - 2-€ U31. (3.1.). - DJIeKTPOH. TekcToBbIe AaH. (1 daiin pdf: 403
c.). - M.: BUHOM. JlaGopaTopus 3HAHWH, 2014.
http://www.studentlibrary.ru/book/ISBN9785996313273.html

4.CanynoB, C.B. Marepunasoseaenue.-CII0.: HU3-Bo Jlanb, 2015.-208 c.
http://e.lanbook.com/books/element.php?pll id=56171

5. IIpsaxun E.N. MaTtepuayioBeienue [JIeKTpPOHHBIN pecypce] : y4eOHHMK /
E.N. IlpsaxuH. — DJIeKTPOH. TeKcToBble AaHHbIe. — CII0.: HaumoHanbHbBIN
MHHEpPAJIbHO-ChIPbeBOil yHuBepcuter «l'opubiii», 2014. — 424 c. — 978-5-
94211-699-6. — Pexum aocryna:

http://www.iprbookshop.ru/71696.html
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JlonoJiHMTEIbHASA JTUTEPATypa
(meyaTHbIE U JIEKTPOHHbIE U31aAHUSA)

1. ®axabman, bpeaan JI. Xumusi HOBBIX MATE€PHAJIOB U HAHOTEXHOJIOTHH:
[yueOHoe mocoOue] /b. @axabman; mep. ¢ anra. . O. Yapkuna, B. B.
YTOYHUKOBOM. JoaronpyaHsblii: NuTesuiekT , 2011.
http://lib.dvfu.ru:8080/lib/item?id=chamo:417260&theme=FEFU

2. Kpaxun, O. U. CnaaBbl ¢ namMatblo. TexHOJIOrMST M NpPHMEHeHHe:
yueOnuk s By3oB /O. U. Kpaxun, A. II. Ky3nenos, M. I'. Kocos; nox
pea. O. U. Kpaxuna. Crapslii Ockosi: ToHKHe HayKOeMKHe TeXHOJIOTUH ,
2011. 330 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:667189&theme=FEFU

3. AnapueBckuii, P.A. OCHOBbI HAHOCTPYKTYPHOIO MaTepHAaIOBelCHMS.
Bo3moxnoctu u mpoOsemsl /P. A. AnapueBckuit. MockBa: BUHOM.
JlaGopaTopusn 3HAHUM , 2012. 252 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668210&theme=FEFU

4, Kupuioa UK. MartepuajioBeieHue [IJjeKTPOHHBIH pecypc] : yueOHoe
nocodoue s CIIO / UK. KupmwiioBa, A.Sl. MeasnukoBa, B.B. Paiickuii.
— DJIEKTPOH. TeKcToBbIe naHHble. — Capatos: IIpo¢godpazoBanue, 2018.
— 127 ¢c. — 978-5-4488-0145-7. —

Pexxum pocryna: http://www.iprbookshop.ru/73753.html

Ilepeyens pecypcoB HHPOPMALMOHHO-TEJEKOMMYHUKALMOHHOM CeTH
«HHTEepHET»
1. http://e.lanbook.com/
2. http://www.studentlibrary.ru/
3. http://znanium.com/
4.  http://www.nelbook.ru/
http://ru.wikipedia.org/wiki/Kateropusi:MarepuajioBe/iecHue — OCHOBHbIE
NMOHATHSA U ONIPEACICHUA MATCPUATOBCACHUSA
http://www.materialscience.ru/ — cnpaBoYHMK MO0 KOHCTPYKIIHOHHBIM
MaTepuaiaM.
http://www.sinol.by/materialovedenie/ — KHHrH Mo MaTepHAJIOBEIEHHIO,
pacugpoBaTbs MApKy MaTepuaJa.
http://www.materialscience.ru/subjects/materialovedenie/lektsii/ — Jexkuuu
IO MaTEpHAJTOBECACHHUIO.
http://www.materialscience.ru/subjects/materialovedenie/metodichki/ —
METOAUYECCKUE YKAZAHUS 110 MATECPHUAJTOBECACHUIO.
http://www.materialscience.ru/subjects/materialovedenie/kontrolnie/ —
KOHTPOJIbHBIE PAa00THI 10 MaTEPHAIOBEACHUIO

Ilepeyenb UHGOPMANUMOHHBIX TEXHOJIOTHIT U IPOTrPAMMHOI0 00ecreyeHus!

1. ITaker mporpammuoro obecredenus Microsoft Office (0365 EDU Al,
Microsoft 365 Apps for enterprise EDU)
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2. ITaket mporpammuoro obecrieuenust Microsoft Windows (Windows Edu Per
Device 10 Education, Win EDU E3 Per User AAD)

IIpogeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALIMOHHbIE
CIIPABOYHBIE CHCTEMbI

1. baza manHbIX Scopus http://www.scopus.com/home.url

2. baza manneix Web of Science http://apps.webofknowledge.com/

3. baza JaHHBIX ITOJTHOTCKCTOBBIX AKaICMHNYECKUX KYPHAJIOB Kuras
http://oversea.cnki.net/

4. ®enepanbubiii noptan «Poccuiickoe OOpazoBanue». denepanbHbIA LEHTP
nHGOPMaIMOHHO-00pa3oBaTeabHbIX  pecypcoB. ['eorpadms.  http:/fcior.edu.ru/
catalog/osnovnoe_obshee?discipline_oo=16&class=&learning_character=&accessibil
ity _restriction=

5. Dnexrponnbie 6a3wl qanabx EBSCO http://search.ebscohost.com/

VIII. METOAUYECKHUE YKA3AHUA 110 OCBOEHUIO JUCHHUIIJINHBI

I[lnanupoBaHue W oOpraHu3aunusi BpeMeHH, OTBEIEHHOr0 Ha HU3y4YeHue
AUCUMILVIMHBI. [IpUCTynUTh K OCBOCHUIO NUCIUIUIMHBI CIEAYeT HE3aMeIUTEIHHO
B CaMOM Hayaje ydeOHOro cemectpa. PexkoMEHAyeTCsl U3Yy4uTb CTPYKTYpYy H
OCHOBHBIE 10s10keHUs Pabouelt mporpaMmMbl AucUUIUIMHBL. OOpaTUTh BHUMAaHKE, YTO
KpOME ayJIUTOpPHOW paboThl (JEeKIHH, Ja0OpaTOPHBIC 3aHATHUS) I[IAHUPYETCS
camocTosiTeNIbHass paboTa, UTOTM KOTOPOM BIIMSIOT Ha OKOHYATENIbHYIO OIICHKY I10
UTOTaM OCBOGHHWS y4eOHOW JuCHUIUIMHBL. Bce 3amaHus (ayauTopHBIE U
CaMOCTOSITENIbHBIE) HEOOXOAWMO BBITIONHATH W TPEAOCTABISTH HA OICHKY B
COOTBETCTBUHU C TPAPUKOM.

B nmpomecce wu3ydeHus MarepualioB y4eOHOTO Kypca MpeasiararoTcs
cienyoomue Gopmbl pabOT: YTEHUE JIEKIHM, MPAKTUYECKUE 3aHATUSA, 3aJaHus s
CaMOCTOSATEIIbHON paOOTHI.

Jlekyuonuvie 3aHAmMuUs OPUEHTUPOBAHbl HA OCBELEHHE BBOJHBIX TEM B
KOKIBIA pa3fen Kypca W TpHU3BaHBI OPUEHTHUPOBATH CTYJEHTOB B TpeiaracMoM
MaTepuase, 3aJOKUTh HaydHbIEe W METOAOJOTHYECKHE OCHOBBI JUIS AallbHEHIIeH
CaMOCTOATENbHON pabOThI CTY/IEHTOB.

Ilpaxmuuexue 3auamus aKUEHTUPOBAHBI Ha HanOoyiee MPUHIMIHAIBHBIX U
npoOJIEeMHBIX ~ BOMpOCax Kypca W TPHU3BaHbBl  CTUMYJIHMPOBATh  BBIPAOOTKY
IIPAKTUYECKUX YMEHUMU.

Oco00 3HaunMOM 1t TpodeCCUOHATBLHON MOATOTOBKH CTYICHTOB SIBIISIETCS
camocmosmenvHas paboma Mo Kypcy. B xome 3Toil pabOThI CTyAE€HTHI OTOMpAIOT
HEOOXOMMBIA MaTepual 1Mo U3y4aeMoOMY BONPOCY M aHAIM3HPYIOT ero. CTyaeHTaM
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HEOOXOMMO O3HAKOMHTHCSI C OCHOBHBIMU HCTOUYHUKAMH, 0€3 KOTOPBIX HEBO3MOKHO
MIOJTHOIICHHOE MIOHUMaHHEe MPOOJIEeMAaTHKH Kypca.

OcBoeHHE Kypca CIHOCOOCTBYET pa3BUTHIO HABBIKOB OOOCHOBaHHBIX U
CaMOCTOSITENILHBIX OIICHOK (akToB W KoHIenmwid. [loaTomMy Bo Bcex (opmax
KOHTpPOJII 3HAHWM, OCOOCHHO TpH cJade 3aueTa, BHUMaHHE oOpamaercs Ha
NOHMMAaHUE MPOOJIEeMAaTUKH Kypca, HA YMEHHE MPAKTHYECKH MPUMEHSTh 3HAHUSA U
JIeNaTh BBIBOJIBI.

PaGora ¢ .Jmreparypoil. PexoMeHayeTcs UMCIONB30BATh  Pa3jIMYHBIE
BO3MOXXHOCTH palOOThl ¢ JuTeparypoil: ¢oHAsl HayyHoW OuoOimoreku JIBDOY
U 3aekTpoHHble onbanorexku (http://www.dvfu.ru/library/), a Takke AOCTyIHBIC IS
UCTIONIb30BaHUs APyrrue HayIHO-OMOIUOTEUHBIC CUCTEMBI.

IoaroroBka k 3avery. K cmaue 3adera JomyckaroTcsi 0Oydaromiuecs,
BBITIOJTHUBIIIUE BCE 3aJiaHusl (JJaOOpaTOpPHBIE, CAMOCTOSITEIBHBIE), IPETyCMOTPEHHBIC
y4eOHOM MpOorpaMMoOi JUCHUIUIMHBI, MOCETUBIIME HEe MeHee 85% ayauTOpHBIX
3aHATHM.

IX. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJIMHBbI

[lepeueHb MaTepUATLHO-TEXHUYECKOTO U  MPOTPAMMHOTO  OOEeCleueHUs
JTVCHUIUIMHBI IPUBEICH B TAOJIHIIE.

MarepuanbHO-TeXHHYECKOe U MPOrpaMMHoOe o0ecredeHne TN CUUIIIMHbI

HamMenoBanme cneuabHBIX OcHaneHHOoCTh IlepeyeHs IMLIEH3UOHHOTO
MOMEIIEHNH U MOMEIEeHUI CIIeIMaJIbHBIX TIOMEIIEHNUN 1 MPOrpaMMHOI0 00ecIIeUeHusl.
JUTSE CAMOCTOSITENTFHON paOOTHI TOMETICHUH JIITS PexBU3UTHI TOATBEPAKAAIOIIETO

CaMOCTOSITeTbHON PabOTHI JIOKyMEHTa

690922, ITpumopcKuii Kpaif, T.
BnaguBoctok, octpoB Pycckuil,
nonyocTpoB CanepHbli, TOCET0K
Asike, 10, xopnye L, aya. L 502.
YuebHas ayguropust ais
MPOBEJCHUS 3aHATUN
JIEKIIMOHHOT'O THIIA, TPYNHOBBIX U
VHJIUBHyaJIbHBIX
KOHCYJIbTAIlUH, TEKYIIETo
KOHTPOJISI U TIPOMEKYTOYHOM
aTTecTanuu

IlomeeHue yKOMIIJIEKTOBAHO
CHEeNHAIN3UPOBAHHON y4eOHOMH
Me6enbio (TI0CalouHBIX MECT —
30)
O6opynoBanue:
KK-nauens 47", Full HD, LG
M4716 CCBA — 1 wr.
Jocka ayautopHas.

Windows Edu Per Device 10 Education
Win EDU E3 Per User AAD
0365 EDU Al
Microsoft 365 Apps for enterprise EDU

Oo6opynoBanue:

. . Momno6mok Lenovo C360G-
690922, Ilpumopexwii kpai, i34164G500UDK — 15 .,

r.BiaguBocToK, ocTpoB PycckHi, 7 T - Windows Edu Per Device 10 Education
nosyoctpoB CarnepHblii, OCEI0K chnle)zﬁpPol media Eli EFOX i Win EDU E3 Per User AAD
Asixe, 10, kopn. A (JIut. 1), A BI/H_IT P 0365 EDU Al
Orax 10, ka6.A1017. ) . Microsoft 365 Apps for enterprise EDU
AyauTopHs Ui Koan-anH_Tep-uBeTHon
CaMOCT}(])ﬂTCHLHOﬁ a00TEI ckatep b e-mail ¢ 4 JI0TKaMH
P Xerox WorkCentre 5330
(WC5330C — 1 mT.)
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JUiss mpoBeaeHHs Y4EOHBIX 3aHATUM MO AUCHUIUIMHE, a TaKxke s
OpraHu3alnu CaMOCTOATEJIBHON paboThI CTyJEHTaM JOCTYIIHBI
CHELMATU3UPOBAHHBIE KAOMHETHI, COOTBETCTBYIOLINE IEUCTBYIOIIMM CAHUTAPHBIM U
IPOTUBOMOXKAPHBIM HOpPMaMm, a TaKkKe TpPeOOBaHMUSIM TEXHUKU OE€30MaCHOCTH NpHU
NPOBEJCHUH YU€OHBIX U HAYYHO-TIPOU3BOACTBEHHBIX PaboOT.

B nensix obGecrnieueHust CrielUalbHBIX YCIOBUN OOYy4YEeHHUS MHBAIUIOB M JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbsi B JIBDY Bce 3manus 000pyaoBaHbI
napaycamu, Ju@raMu, TMOABEMHUKAMH,  CICUUATHU3UPOBAHHBIMH  MECTAMH,
OCHAlICHHBIMU  TYaJE€THBIMH  KOMHATaMHu, TaOJIMYKaMM  HMH(OPMALMOHHO-
HABHUTallMOHHOW IOJICPKKH.

X. ®OHAbI OHNEHOYHBIX CPEACTB

JIns  OUCHMITIMHBL  «XHMHYECKME  MAaTepPHajOBEIACHHUE»  UCIOIb3YIOTCS
CIICAYIOIIHME OIIEHOYHBIE CPECTBA:

YcTHBIN onpoc:

1. CobecenoBanue (YO-1)

2. Jloknaz / coobrienue (YO-3)

[TucbMeHHBbIC PabOTHI:

1. Tecrt (ITP-1)

2. Konrtponbnas padora (ITP-2)

3. Pedepar (ITP-4)

YcTHBI onpoc

YCTHBIA ONpOC MO3BOJSET OUEHUTHh 3HAHUS M KPYro3op CTyAEHTa, YMEHUE
JIOTUYECKU TMOCTPOUTH OTBET, BIIAJICHUE MOHOJIOTMYECKOW PpPEUYb0 M HUHBIE
KOMMYHUKATHUBHBIC HABBIKH.

OOGyuaroniass PyHKIUSI COCTOUT B BBISIBIICHUM JIETAJICH, KOTOPBIE IO KAKUM-TO
MPUYMHAM OKa3aJIMCh HEIOCTAaTOYHO OCMBICIICHHBIMU B XOJI€ Y4€OHBIX 3aHATHU U
IIpY IMOJATOTOBKE K 3a4€Ty.

CobecenoBanrie (YO-1) — cpeACTBO KOHTPOJS, OPraHU30BaHHOE Kak
cnenuanbHas Oecena mperogaBaTedss ¢ OOYYarONIMMCS Ha TEMBI, CBSI3aHHBIE C
W3y4aeMoOl JUCUMIUIMHON, ¥ pAcCYMTAHHOE Ha BBIACHEHHE OO0beMa 3HAHUU
00Oy4aroIierocs Mo OnpeaeIcHHOMY pasjielny, TeMe, mpobaemMe U T.1.

Hokmang / coobmenne (YO-3) — MNpPOAyKT CaMOCTOSTEIBHOH padOThI
oOyyJaromierocsi, MNPEJACTABISIIOMMNA  cO00M  MyOJMYHOE  BBICTYIUIGHHE  TIO
MPEJCTABICHUIO TOJYYEHHBIX PE3yJbTAaTOB PEIICHUS OIpeIeIeHHON Yy4eOHO-
MPAKTUYECKOM, yueOHO-HCCIIeI0OBATEIbCKON UM HAyYHOU TEMBI.

ITucbMmeHHbIE PA0OTHI
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[lucbMeHHBI OTBET MPUYYaeT K TOYHOCTH, JIAKOHMYHOCTH, CBSI3HOCTH
U3JI0KeHHs MbIcTU. [TucbMeHHast mpoBepKa KUCIONb3YETCsl BO BCEX BUAAX KOHTPOJIA U
OCYUIECTBIISIETCS KaK B ayJIUTOPHOM, TaK U BO BHEAYAUTOPHOM padore.

Tecr (IIP-1) — cucremMa CTaHIAPTH3HUPOBAHHBIX 3aJaHHUM, ITO3BOJISIOIINX
aBTOMATU3UPOBATh  MPOIEAYPY HM3MEpPEHUS YpPOBHS 3HAaHWUH W  YMEHHUU
00y4Jaromerocs.

KontponsHast padora (IIP-2) — CpencTtBo mpoBepKM yMEHUN MPUMEHSTH
MOJTyYEHHBIC 3HAHUSA I PEIICHUS 3374 OMPEeIEHHOTO TUIIA TIO TEME HIIN pa3iely

Pedepar (IIP-4) — mpoayKT CaMOCTOATEIbHOW padOThl OO0YYArOIIErocs,
MPEACTABIAIONINI COO0M KpaTKoe M3JI0KEHHWE B MUCHBMEHHOM BHJI€ TMOJIYYEHHBIX
pe3yibTaTOB  TEOPETUYECKOTO  aHalu3a  OMNpEACICeHHOW Hay4yHol  (y4eOHO-
UCCIIEIOBATENLCKON) TEMBI, TJ€ aBTOP PAaCKpPBIBAET CYTh HCCIEIYeMOW MPOOJIEMBI,
MPUBOJUT PA3IMYHbIC TOUKH 3PEHHUS, a TAK)KE COOCTBEHHBIE B3TJISA/IbI HA HEE.

MeToauueckue PEKOMEHIANUN, ONIPEACIAAIOIINE NPOUECAYPHI OLHCHUBAHUA

peE3yJabTaTOB OCBOCHHUA TUCHUIIJINHBI

OueHoYHbIE CPEACTBA IS IPOMEKYTOYHOM aTTeCTAlMu

IIpoMexxyTouHass arrecrauus CTYAEHTOB II0 JIHUCHUIUIMHE «XUMHUYECKHUE
MaTEepUAIIOBEICHUE IIPOBOAUTCS B COOTBETCTBUU Cc JIOKAJIbHBIMH
HOpMaTUBHBIMH akTamu JIB®Y u sBigerca obOsi3arenbHO. Popma OTYETHOCTH O
TUCHMIUTMHE 3aveT (4-¥, BeceHHHWil ceMecTp).3ayeT MO JUCIHUILUIMHE BKJIIOYACT
oTBeTbl Ha 3 Bompoca. [lepBblii BOMPOC HOCHT TEOPETUYECKUI XapakTep Io
MIPOMJIEHHBIM B TEYEHHUE CEMECTpa TeMaM. BTOpOM U TpETU BOIIPOCHI MPEICTABIISIOT
co00i1 pacueTHO-TIPaKTUUYECKHE 3a/1aHNUS.

MeTtoanyeckue ykasaHus 10 caadye 3ayera

3ader mpuHUMaeTcd BeAyUIUMM MpenojasareneM. [Ipu GosiblioM KoJaM4YecTBe
rpynn y OJHOTO MpenojaBaTeiss WM Npu OOJBIIOW YHMCIEHHOCTH MOTOKa IO
pPacnopsKEHUIO 3aBeAyrollero kadeapoi (3aMecTuTesss ITUpeKTopa Mo y4eOHOW u
BOCIIUTATEIbHOM paboTe) [ONMyCcKaeTcs MPHUBJICYCHHE B IOMOINb BeAYUIEMY
IIPENOAABATENI0 JAPYyIUX Mpenojgasarened. B mepByro odepenb NPUBIEKAKOTCA
IIPENOAABATENN, KOTOPbIE IPOBOAWIM IPAKTUYECKUE 3aHATUSA 1O IUCLMIUIMHE B
rpynmnax.

B HCKIIOYMTENBHBIX ClydasiX, [0 COTJIAaCOBAHUIO C 3aMECTUTENIEM JUPEKTOpa
[lIxonel Mo yuyeOHOW M BOCHUTATENBHOW paboTe, 3aBeAyronuii kadeapod umeer
IIPABO MPUHATH 3a4ET B OTCYTCTBUE BEAYIIETO MPENOAABATEIIS.

43



dopma mpoBeneHusi 3ayeta (ycTHas, MUCbMEHHAs W JAp.) YTBEp)KAaeTcs Ha
3acenaHuu Kadephl MO COrIaCOBaHUIO C PYKOBOJUTEIEM B COOTBETCTBUU C paboueit
POrpamMMON TUCHUTLITUHBI.

Bo Bpems mpoBeneHHs 3auera CTYACHTbl MOTYT TIIOJIb30BaThCcsi paboueit
IpPOrpaMMOIl THUCHUIUIMHBI, a TAaKKE C pa3pelieHus: MpernofaBaTelis, MPOBOISILIEIO
3a4eT, CIPaBOYHON JIUTEPATypOill U IPYTrUMH MOCOOUSIMU (yueOHHKAMU, Y4eOHBIMU
MOCOOUSMH, PEKOMEHIOBAaHHOM JTUTEPATYPOH U T.I1.).

Bpems, mpenocraBiiieMoe CTYAEHTY Ha NOJATOTOBKY K OTBETY Ha 3ayere,
JOJDKHO cOCTaBisATh He OoJee 40 MunyT. [lo McTedyeHUM TaHHOTO BPEMEHU CTYACHT
JIOJIKEH OBITh TOTOB K OTBETY.

[IpucyrcTBue Ha 3aueTe MOCTOPOHHUX JIUIl (KPOME JIMI], OCYIIECTBISIOIIUX
MPOBEPKY) 0€3 paspelieHusi COOTBETCTBYIOMIUX JUI] (peKTopa JU0O0 MPOPEKTOpa MO
y4eOHOHM U BocnuTaTenbHOU padote, aupekTopa Illkonsl, pykoBoautens OIIOII wnu
3aBeayroniero kadeapoi), He pomyckaercs. MHBanuabpl U Jidila ¢ OrpaHUYECHHBIMU
BO3MOYKHOCTSIMU  3[IOPOBbsl, HE HMEIOIIME BO3MOXXHOCTU CaMOCTOSITEIBHOTO
NEePEIBUKEHUS, TOMYCKAIOTCSI 3a4€T C COIIPOBOXK/IAIOIIUMHU.

[Ipu mpoMeXyTOUHOM aTTecTaluu OO0y4YaloIUMCs YCTAHABIIMBACTCS OIICHKA
COTJIIMYHO»; «XOPOIIO»; «YIOBJICTBOPUTEIHHO» U «HE YIOBJIECTBOPUTEIbHO». [lpu
HESIBKE CTYyJ/ICHTA Ha 3a4eT B BEJIOMOCTH JICIAETCS 3aMUCh «HE SBHUIICS.

O1eHKH BBICTABIISIFOTCS] B 3JICKTPOHHYIO BEJOMOCTh U MOTYT (POPMHUPOBATHCS
Ha OCHOBE PEUTHHIA.

Bomnpocsl k 3auery

Yto u3yuyaeT HayKa - MaTepUalOBEICHUE.
2. HazoBuTe OTEUECTBEHHBIX U 3apYyOEIKHBIX YUEHBIX, BHECIIMX CYIIECTBEHHBIM
BKJIAJl B pPa3BUTHE MaTEPUAIIOBEICHUS.

=

3. 3amauu NpUKIATHOTO MaTepPUAJIOBEICHHUS.

4. CpoiicTBa  TOJUMEPOB:  XUMHUYECKHE,  (PU3HUECKHE,  MEXaHUYECKHE,
TE€XHOJIOTHYECKHUE.

5. C Kakoi 1enbl0 B COCTaB IUIACTMACC BBOJAT IUIACTU(PUKATOPHI U
CcTabUIN3aTOPHI?

6. Kakue mimacTtMacchl SIBISIFOTCS JTYUYIIUMU AUDJIEKTPUKAMU?

7. Kakpue BuUIbl HaMOJHUTENEH 3HAYUTENBHO TIOBBIIIAIOT MNPOYHOCTH U
aHU30TPONHUIO MIacTMacc?

8. Kakoii monmmMep UMeeT caMmylo BHICOKYIO XUMHUYECKYIO CTOHKOCTh?

9. Kakme  mulactMaccel ~ NPUMEHSIOTCA  JUIsl  TPOU3BOACTBA  MOCY.BI,
KOHTaKTUPYIOUIEH ¢ TOPSYMMHU MUIIEBBIMUA TPOAYKTaMU?

10.Vcnionp30BaHe MOTMMEPOB B COBPEMEHHOM XUMHUECKOM MPOU3BOICTBE

11.WcTopust pa3BUTHUS IPOMBIIIEHHOTO TPOU3BOICTBA MOJIUMEPOB;

12.ITonustunen. CpoiictBa. OGaacT NIPUMEHEHUSL.;
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13.TTomuctuposn. CoiictBa. O6nacT IPUMEHEHUS;

14. Cononumepsl nonauctupoia. Coiicta. O6acTu MPUMEHEHUS;

15.@Topomactel. CBoiicTBa. O6MacTH NMPUMEHEHHUS,;

16.TTonmuBuHmnxnopua. Ceoiictea. Haznauenue. O6iactu npuMeHEHUS,

17.ITomuamunbl. Knaccudukarus. CorictBa. O6nacTv MpUMEHEHNS,

18.[Tomuumunpl. Knaccudukanus. CeorictBa. O61acTy NpuUMEHEHHUSI. ;

19. Ilonmumerakpunatel. Knaccudukanus. Coiicta. O61acTu IpUMEHEHUS;

20.Kpemuuitoprannueckue nonumepsl. Krmaccudukamms. CsoiictBa. Ob6nactu
IPUMEHEHUS.

21.Kakoe HaTypaibHOE BOJOKHO NMEET HAaMOOJIBIUIYIO MPOYHOCTH?

22.Kaxko# BOJIOKHOOOPA3YIOIIHIA MTOJTUMEP UMEETCSI Y IEPCTSIHOTO BOJIOKHA?

23.Kaxk onpenensiercs TMHEHAS TIOTHOCTh HUTH (TEKC)?

24 KakoBa CTpYKTypa HETKaHOTO MaTepuaia?

25.Hcnonp30BaHne BOJOKOH B COBPEMEHHOM XMMHUYECKOM MPOU3BOJICTBE

26.Uctopust pa3BUTHS MTPOMBIIIUIEHHOTO MPOU3BOCTBA BOJIOKOH;

27.Harypanbnbiit menk. CoiictBa. O0iacTv MPUMEHEHHUS.;

28.Xnonok. CporicTa. O6iacTi MPUMEHEHUS;

29.J1en. CpotictBa. OG1acTH MPUMEHEHHUS,

30.1epcts. CroiicTBa. OOMACTH TPUMEHEHUS;

31.Bucko3noe BoiokHo. CBoiicTBa. O61acT MPUMEHEHUS;

32.Cubnon. CpoiictBa. O01acT MPUMEHEHUS;

33.Metanudeckue HuTu. CBoticTBa. O0IaCTH MPUMEHEHHS.

34. Crexnsinubie BoiokHa CBoiicTBa. O0MacTH MPUMEHEHHS,

35.Cunrerndeckue BojokHa. Knaccugpukanus. CorictBa. O0nacTv IpUMEHEHHS.

36.Yem oTauvaeTcsl HICKyCCTBEHHAS KOXKa OT HATypaJlbHOM?

37.Kakue BHUABI MOJIMMEPOB HCIONB3YIOTCS JJISl MPOW3BOACTBA MCKYCCTBEHHBIX
KOX?

38.Kak aensT MCKyCCTBEHHBIE KOXKH T10 THITY OCHOBBI?

39.13 KakuX CTPYKTYPHBIX 2JIEMEHTOB COCTOUT CUHTETHYECKast KOxKa?

40.Mcnonp30BaHre KOXHU (HATYpaJbHOW/MCKYCCTBEHHOM ) B COBPEMEHHOM
XUMHUYECKOM TIPOU3BOJICTBE

41.Victopusi pa3BUTHSI IPOMBIIIJICHHOM 00pa0OTKN KOXKU;

42. Jlepmatun . CBoiictBa. O0MaCcTH TPUMEHCHHS. ;

43.Kup3a. CpotictBa. O61acTi MpUMEHEHHS,

44.Ctpetu-koxa. CoiictBa. O0nacTu NpuMEHEHNUS;

45.Cunretnyeckue koxa. Knaccugukanus. Coiictea. O6nacTv NpUMEHEHHUS.

46.Kaxolt mpupoIHbIN ToTMMep MpeolIagacT B COCTABE IPEBECUHBI?

47.Kakue mopo/sl JepeBbeB UMEIOT BEICOKYIO TBEPAOCTh APEBECHUHBI?

48.Pacckaxkure 0 CBOMCTBAaX JPEBECUHBI.

49.Kaxoe CBOMCTBO cjielyeT OTHECTH K HEJJOCTaTKaM JPEBECHHBI?

50.B gem cymHOCTh MOTUGMUKAIIUN APEBECHHBI?

51.JlecomaTepuanbl U U3AEIHS U3 IPEBECUHBI.

52.CromnspHbie U3ACIUS CTPOUTEIIHHOTO HAa3HAUYCHHUS.

53.Marepuanbl U U3IeTUs U3 OTXOOB JIPEBECHUHBI.
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54.113 ucropum WCHOJIB30BAHUS JPEBECHUHBI B CTPOUTEIHLCTBE M XHUMHYECKOU
MPOMBIIIUIEHHOCTH;

55. lpeBecHocnoucteie mnactuku (CII). Knaccudukanms. CoiictBa. O6xacTtu
PUMEHEHUS;

56.I'etunakc. Knaccudukanusa. CoiictBa. O01acTH IPUMEHEHUSI.

57.Yto xapakTepu3syet ycioBHas mkaita Mooca?

58.HazoBuTe 0cHOBHBIE (PM3UUECKUE U XUMHUECKHE CBOMCTBA CTEKIIa

59.Kakumu nob6aBkamu oOecrieunBaeTcs I[BET cTekIIa?

60.Yto mpeacTaBisieT co00i MHOTOCIIONHOE CTEKIIO (TPHUILIEKC)?

61.HazoBuTe cocTaB neHOCTEKIIA  00JIACTh €r0 MPUMEHEHUS

62.cTtopust npuMEeHEHHS CTEKJIa B OBITY U CTPOUTEIILCTBE;

63.HoBsie TexHOMOrMM 00pabOTKH MOBEPXHOCTHU CTEKIIA;

64.Vcrionp30BaHne U3ACTUN U3 CTEKJIA B POMBIIIJICHHOCTH,

65. HcTtopust cTekoJIbHOTO Mpou3BoACTBa B Poccuu;

66. Cutaisl. CoiicTBa. OOMaCTH IPUMEHEHUSI.

67.Mukpo- ¥ MaKpOCTPYKTypa CTPOUTEIILHON U3BECTH.

68. Xumuueckue CBOMCTBA CTPOUTEIHLHOM U3BECTH.

69. Dusnueckue CBONCTBA CTPOUTETHLHOM U3BECTH.

70.MexaHn4ecKkue CBOMCTBA CTPOUTEIILHON U3BECTH.

71.TTpombIlITIEHHOE TPOU3BOJICTBO U3BECTH;

72.Marune3unanbhbie 1ieMeHThI. Kimaccudukanms. CsoiictBa. CocrtaB. OO6nacTu

IPUMEHEHUS;
73.I'unpaBmuueckue Bsokymme. Kmaccuduxamus. CsoiictBa. CocrtaB. O6Gnactu
IPUMEHEHUS;
74. Bo3gymneie Bsokymme. Knaccudukamus. CpoiictBa. CocrtaB.  OOnactu
IPUMEHEHUS;
75.1loptnana-nement. Knaccudukarnusa. CoiictBa. Buawsl cwipps. O6nactu
MIPUMEHEHUS.
76.B yeM CcymIHOCTh METaJUTMYECKOTO THIIA CBS3HU?
/7. KakoBbl XapakTepHbIe CBOMCTBA METAJUIOB U Y€M OHU OTPEEISIOTCS?
78. Kakue MeTamibl OTHOCATCS K TPYMIE YEPHBIX, I[BETHHIX?
79. Kakue cBoiicTBa XapaKTepHbI ISl TBEPABIX, KUAKUX M Ta3000pa3HbIX
COCTOSIHUH BeliecTBa’?
80. Uto Takoe anemMeHTapHas siaeiKa?
81. B 4em cymHOCTh aHU30TPOIIUU?
82. Urto Takoe mapaMeTp KpHUCTAUTMUYESCKOW PEIIETKH, TUIOTHOCTh YIIaKOBKH,
KOOPANHALMOHHOE YUCI0?
83.  Buapl quciokanuii ¥ ©X CTpOEHUE.
84. Yro Takoe BekTop broprepca?
85.  OCHOBBI IUTEHHOTO MPON3BOACTBA. OCHOBHBIC BUJIBI JIUTHS.
86. Bwuasl 00pabOTKK METAIIOB JaBJICHUEM.
87. CnaBbl ATIOMUHUS B XUMHUYECKON TEXHOJIOTHH.
88. CnaBel THTaHA B XUMUYECKOW TEXHOJIOTHUHU.
89. CnaBbl MarHust XMMUYECKON TEXHOJIOTUH.
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90. [IlpuBenute O0OBACHEHHME TBEPAOrO pACTBOpPA, MEXAHHUECKON CMecH,
XUMHUYECKOTO (METAIMYECKOT0) COSIUHEHUSI.

91. Yro nmpenctaBisitoT co00# TBEpIbIE pACTBOPHI 3aMEIICHUS U BHEAPECHHUS?

92. B uem (usnyeckas CymHOCTb Mpoliecca KpUCTALTU3AUN?

93. B uem usnueckas CynHOCTh Iporiecca IIaBIeHus?

94. KaxkoBbl napaMeTpsl MpoIecca KpUcTauin3aum?

95. UYro Takoe nmepeoxiyaxaeHue? KakoBa CBA3b MEXIy BEJIMYHMHON 3€pHAa,
CKOPOCTBIO  3apOXKIIEHHUS, CKOPOCTBIO  pOCTa  KPHUCTAUNIOB M  CTEHEHBIO
NEPEOXTAKICHUSA?

96. ®opmbl KPUCTAUIOB ¥ BIMSHHE PEATBHOW CpEIbl Ha TMPOIecce
KPUCTAITU3AIUH.

97. OO0pazoBaHue ICHIPUTHOMN CTPYKTYPBHI.

98. Uro Takoe mommmopduzm? PacckaxuTte o moaumopduzMe Ha mpuMeEpe
xKeesa.

99. PacckaxuTe Kak BIMSIET YIJIEpOJ Ha CBOMCTBA YTIIEPOIUCTHIX CTaJCH.

100. Kakue BbI 3HaeTe MOJIE3HBICE W BPEIHbIE MPUMECH B YIJIEPOJUCTHIX
cTansax?

101. B uem oTiiMume ceporo yyryHa ot 6eioro?

102. Kak BIusitOT MpuMecH Ha CBOMCTBA YYT'yHOB?

103. KakoBo cTpoeHHE IBTEKTUKU U IBTEKTOUIA B CEPOM U OesioM uyryHax?

104. KaxkoBsl kiaccuuKauyu 1 MapKUPOBKA CEPHIX UyTYHOB?

105. KakoBbI CTPYKTYPBI CEPhIX YYTYHOB?

106. Kak momywaroT BbICOKONpouHBIA uyryH? Ero crpoenume, cBoiicTBa u
Ha3HAYCHHE.

107. CpaBHHTE MEXaHMYECKHE CBOWCTBA CEPOTr0, KOBKOTO U BHICOKOIIPOYHOTO
YyTyHOB.

108. Yro o3navarot mudpsl B Mapkax uyryHoB CU35, KY30-6, BUSO

109. JlakokpacodHbIE 3alTUTHBIC TIOKPHITHS.

110. Meramnueckue 3alIUTHBIC TOKPBITHS.

111. Bbuoxumuueckass KOppo3us.

112. PanuoHasbHOE KOHCTPYHUPOBAHHME KAK METOJ 3aIUTHl OT KOPPO3UH.

113. T'a3oBas koppo3us.

114. BnusHME CTPYKTYpPHI CIJIABOB HA UX KOPPO3UOHHYIO CTOUKOCTb.

115. MexaHu3MBbI JIEKTPOXUMHUYECKOM 3aIHTHI.

116. Opranuzanuss ¥ NOPUMEHEHHUE KATOJHOW 3allUThl B XUMHYECKOU
IPOMBIIIIIICHHOCTH.

117. T'pyHTOBast KOPPO3Us METAIJIOB U CILJIABOB.

118. KaxoBbl TpeOOBaHUs, NPEIBABIIEMbIE K HEPKABEIOIIUM CTaJIsIM?

119. Kakue BUIbI KOPPO3UU BbI 3HaeTE?

120. VYkaxure Mapku XpPOMHCTBIX HeEpKaBerommx craiei. Mx cocras,
TepMudecKas 00paboTka, CBOMCTBA M HA3HAYCHUE.

121. Vkaxure MapKu XPOMOHHMKEIMBBIX HEpXKaBewmmx craiei. Ux
CBOMCTBa, COCTaB, TepMHUUECKass 00paboTKa, Ha3HAUCHHE.

122. Yto Takoe OKaTMHOCTONKOCTH?
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123. KakoBbl TpeOOBaHUs, MPEABSIBIIEMBIE K )KaPOCTONKUM CTAIIAM?

124. Kaxkumu crioco0aMu MOKHO MOBBICUTh OKATMHOCTOMKOCTh?

125. KakoBsl TpeOOBaHMS, IPEABIBISIEMBIC K )KapOIPOYHBIM CTaISAM?

126. B yeM cymIHOCTH SIBIICHHS TIOJI3y4ECTH?

127. IlpuBenute ompeneneHus mpejesa MoJ3ydyecTd U mpenena JIUTeIbHON
npoyHOCTH. YTO Takoe ckopocTh moizydecTu? KakoB ¢u3nueckuil CMBICT 3THX
XapaKTEPUCTUK?

128. Kakmmu crmocob6aMu MOXHO TOBBICUTH KApOMPOYHOCTh  CTaH?
OOBsiICHUTE NPUPOLY YIIPOUHEHHS.

KpuTtepun BbicTaB/IeHUsI 3a4€Ta CTYJAEHTY
K 3auery pomyckaroTcsi 00y4aromuecs, BBIMOIHUBIINE MTPOrpaMMy OOYUECHHS
M0 AUCIUILIMHE, TTPOIIEIIINE BCE TAbl TEKYIIECH aTTEeCTallUHU.

Ouenka TpebGoBanus K c)OpMHPOBAHHBIM KOMIIETEHIHAM
«324TEHO» CryneHT moka3an pa3BepHYTBIH OTBET, MPEACTABIAIOIUN COOOM
CBSI3HOE, JIOTHYECKOE, II0CJIEI0BATENIBHOE packpbITHE

MOCTABIEHHOTO BOMpOCa, IHUPOKoe 3HaHWe mpeamera. CTyaeHT
OOHapyXKWJI MMOHMMaHUE MaTepualia, 000CHOBAHHOCTH CYXJICHUH,
CIOCOOHOCTh MPUMEHUTH MOJIYUYCHHBIC 3HAHUS HA MPAKTHKE.
CTyneHT moka3ayl pa3BEpHYTHI OTBET, MPEACTABIISIOMNNA COO0M
CBSI3HOE, JIOTHYECKOE, MIOCJIEIOBATEIBHOE packpeITHe
MOCTABIEHHOTO BOMpOCa, IHUPOKoe 3HaHWe mpeamera. CTyaeHT
OOHapyXWJI IOHMMAaHHWE MaTepuaia, 000CHOBAHHOCTh CYXKJICHHH,
CIIOCOOHOCTh TPUMEHUTH TONyUYEeHHBIE 3HAHHMS Ha TMPaKTUKE.
HOHYCKaIOTCSI HCKOTOPBIC HCTOYHOCTHU B OTBETC, KOTOPBIC CTYACHT
HCIIPABIIIET CAMOCTOSITENILHO.

«He3aveT» CryaeHT oOHapyXMBaeT HE3HaHHE OOJbIIeH YacTh MpodieM,
CBSI3aHHBIX C M3YyYEHUEM BOIPOCA, JOMYyCKAaeT OMUOKU B OTBETE,
MCKa)KaeT CMBICT TEKCTa, OECIOPSI0YHO M HEYBEPEHHO H3JIaraeT
Matepuan. JlaHHas oOlleHKa XapakTepu3yeT HEJOCTaTKU B
IIOATOTOBKE CTYJCHTA, KOTOPEIC SABJIAKOTCA CCPbEC3HBIM
MPEMsITCTBHEM K YCIEMHOW MpodecCHOHANbHOM U HayYHOU
JeSITEITbHOCTH.

OueHouHbIe CpeACTBA ISl TEKYIIEH aTTecTAlNU

Tekyimas arrecranus CTyI€HTOB [0 JUCLMUIUIMHE IPOBOJAUTCSA B COOTBETCTBUU C
JIOKaIbHBIMK HOpMaTUBHbIMU akTamu [IBDY u siBrisercs 00s3aTenbHOM.

Texymast arrectansi TPOBOAUTCA B (POpME KOHTPOJBHBIX MEPONPUSITHIA
(cobecenoBanusi, JOKIaa, TECT, KOHTPOJbHas pabora, pedepaT) MO OICHUBAHUIO
(dakTUYeCKuX pe3yiabTaToOB OOYYEHHs] CTYJEHTOB M OCYIIECTBIISIETCS BEIyIIUM
IIPENoAaBaTeIeM.

OObeKkTaMu OLICHUBAHUS BBICTYTAIOT:
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— yueOHas JUCHUIUIMHA (AKTUBHOCTh Ha 3aHATHUSAX, CBOEBPEMEHHOCTH
BBIIIOJIHEHHS PA3JIMYHBIX BUJOB 3aJaHHM, MOCEIMAEMOCTh BCEX BHUJIOB 3aHATHH I10
aTTeCTyeMON JUCLUILINHE);

— CTEIIEHb YCBOCHUS TEOPETUYECKUX 3HAHUN;

— YPOBEHb OBJAJACHUS IPAKTUYECKUMHU YMEHUSIMH M HAaBBIKAMU IO BCEM BHJIAM
yueOHOU padoThI;

— PE3yJbTaThl CAMOCTOSITEIBHON paOOTHI.

CocraBnsieTcss  KaJ€HAApPHBIM IUIAH  KOHTPOJBHBIX ~ MEPONPHUATHI 1O
muciumuinHe. OlleHKa IOCEUIaeMOCTH, aKTUBHOCTH OOYYAIOIIMXCS Ha 3aHATUSX,
CBOCBPEMEHHOCTb BBINIOJHEHUS PAa3JIMYHBIX BHUJAOB 33JaHUM BEIETCA HA OCHOBE
KypHaJsa, KOTOPBIN BEAET NMPENOoJaBaTellb B TEUEHUE yUeOHOTO CEMECTpa.

Bomnpoce! Ajs1 koJL1okBUyMa 1

1. Yto u3ydaet Hayka - MaTepUaIOBEICHHUE.
2. HazoBuTE OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX, BHECIINX CYIIECTBCHHBIN
BKJIAJl B Pa3BUTHE MATEPUATIOBEICHHUSI.
3. 3ajauu NpPUKIATHOTO MATEPUATIOBEICHHUS.
4. CBoiicTBa MOJIMMEPOB: XUMUUECKHE, (PU3NUECKHUE, MEXAaHUYECKUE,
TEXHOJIOTHYECKHUE.
5. C Kakoi LEeJbI0 B COCTaB IMJIACTMACC BBOJAT INIACTU(PUKATOPHI U
cTaOUIN3aTOpHI?
6. Kakue mmacTmacchl SBISIFOTCS JIYITUMU TUAJICKTPUKAMU?
7. Kakue BHIbI HATIOJHUTENEH 3HAYMTEIBHO MOBBIIIAIOT POYHOCTh U
aHU30TPONUIO IUIacTMacc?
8. Kakoii monmuMep uMeeT camyro BRICOKYIO XUMHUYECKYIO CTONKOCThH?
9. Kakwue mmacTmMacchl IPUMEHSIOTCS I TPOU3BOICTBA TOCYIbI,
KOHTaKTHPYIOIEH C TOPSITYUMH IMHIIEBBIMU TTPOTyKTaMU?
10.VMcionp30BaHNE MOTMMEPOB B COBPEMEHHOM XMMHUYECKOM MPOU3BOICTBE
11.)McTopus pa3BUTHS NPOMBIILIEHHOTO IPOU3BOJICTBA MTOJIUMEPOB;
12.TTonu->tunen. CroiictBa. ObnacTu MPUMEHEHUS.;
13.TTonuctupoin. CpoiictBa. O0IaCTH MPUMEHEHUS;
14. Cononumepsl nonuctupoia. Croiictea. O6acTu MPUMEHEHUS;
15.®Topormutactel. CBoticTBa. O6G1aCTH MPUMEHEHHS,;
16.TTomuBuamnxIopua. CeoiictBa. Haznauenue. O6mactu mpuMeHEHNUS,
17.ITomuamunpl. Knaccudukarus. CroiictBa. O0iacTu NpUMEHEHUS;
18.1Tonmuumunbl. Knaccudukanus. Coiictea. O6macTv NpUMEHEHUS.;
19. INonumeraxpunatel. Kitaccuduxanus. CoiictBa. O61acTH IPUMEHEHUS;
20.Kpemuuitoprannueckue noaumepsl. Kiaccudukanus. CoiictBa. Obdnactu
IPUMEHEHUS.
21.Kakoe HaTypajabHOE BOJOKHO UMEET HAMOOIBIIYIO IPOYHOCTH?
22.Kakoil BOJIOKHOOOPa3yIOIIUi MOJIMMEP UMEETCsl Y MIEPCTIHOTO BOJIOKHA?
23.Kaxk onpenensiercs TMHEHAS TIIOTHOCTh HUTH (TEKC)?
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24.KakoBa CTpYKTypa HETKaHOTO MaTepuana?

25.Vcnionb30BaHre BOJIOKOH B COBPEMEHHOM XMMHUYECKOM MPOU3BOJICTBE
26.1)/cropus pa3BUTHUS TIPOMBIIIUICHHOTO MIPOU3BOICTBA BOJIOKOH;
27.Harypanbnbiit menk. Coiicta. O01acTi NPUMEHEHHUS.;
28.Xnonok. CpoiicTa. O6iacT MPUMEHEHUS;

29.J1en. CpotictBa. O01acTy MPUMEHEHHS,;

30.1epcts. CroiicTBa. OOMACTH TPUMEHEHUS;

31.Bucko3Hoe BosiokHO. CBoiicTBa. O6acTH MPUMEHEHUS;
32.Cubnon. CpoiictBa. O01acTu MPUMEHEHUS;

33.Metanudeckue Hutu. CBoticTBa. O0IaCTH MPUMEHEHHS.

34. Crexnsinubie BosiokHa CBoiicTBa. O0MacTH MPUMEHEHHS,

35.Cunrernueckue BojgokHa. Knaccudukanus. CpoiictBa. O01acTu MpUMEHEHUS.

36.Yem oTamvaeTcsl HICKyCCTBEHHAS KOXKa OT HATypallbHOM?

37.Kakue BUIbI TOJMMEPOB UCTIOB3YIOTCS JIJIsi TPOU3BOICTBA UCKYCCTBEHHBIX
KOX?

38.Kak nensiT MCKyCCTBEHHBIE KOKHU IO THITY OCHOBBI?

39.13 KakuX CTPYKTYPHBIX 2JIEMEHTOB COCTOUT CUHTETHYECKask KOxKa?

40.Vcnonb30BaHKe KOKU (HATYypaJIbHON/MCKYCCTBEHHON) B COBPEMEHHOM
XUMHUYECKOM TPOU3BOJICTBE

41.Victopust pa3BUTHSI IPOMBIIIIICHHOM 00paOOTKH KOXKHU;

42. Jlepmatus . CBoiictBa. O61aCTH MPUMEHEHHUSL.

43.Kup3a. CpotictBa. O61acTu MpUMEHEHHS,

44.Ctpetu-koxa. ColictBa. O06nacTy NpUMEHEHHS,

45.Cunrernyeckue koxa. Knaccugukamus. CoiictBa. O6nacTv NpUMEHEHHUS.

46.Kakoli MpupoaHBINA MOTMMED MPeodIaacT B COCTaBE IPEBECUHBI?

47.Kakwe mornpo/ibl 1epeBbeB HMEIOT BEICOKYIO TBEPAOCTh JPEBECUHBI?

48.PacckaxuTe 0 CBOMCTBAaX JIPEBECUHBI.

49.Kakoe CBONCTBO CJIeTyeT OTHECTH K HEJIOCTaTKaM JPEBECUHBI?

50.B gem cymiHOCTh MOTU(DUKAITUN APEBECUHBI?

51.JlecomaTepuainbl U U3ACIUS U3 IPEBECHHBI.

52.CromnsipHble U3ACNUS CTPOUTEIHHOTO HAa3HAUCHMUS.

53.Marepuabl U U3IeTUs U3 OTXOOB JIPEBECHUHBI.

54.13 ucTopuu UCIOJIb30BaHUS APEBECUHBI B CTPOUTENILCTBE U XUMUYECKOMN
TIPOMBITIUICHHOCTH;

55. [lpesecHocnouctoie mactuku (JICIT). Knaccudukanus. CeoiictBa. Obnactu
IPUMEHEHUS;

56.I'etunakc. Knmaccuduxanus. CoiictBa. O61acTu IPUMEHEHHUS.

57.YTo xapakTepusyeT ycioBHas mkaina Mooca?

58.HazoBuTe 0CHOBHBIE (PU3UUECKUE U XUMHUECKHE CBOMCTBA CTEKIIa

59.Kakumu nob6aBkamu obecrieunBaeTCs IIBET CTEKIa?

60.YTo npencrapiaseT coO0M MHOTOCIOMHOE CTEKJIO (TPHUILIEKC)?

61.HazoBuTe coctaB nmeHOCTEKIa U 00JIACTh €ro MPUMEHEHUS

62.Uctopust npuMEeHEHHS CTeKJIa B OBITY U CTPOUTENILCTBE;

63.HoBble TexHOoM0THN 00paOOTKH OBEPXHOCTH CTEKIIA,
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64.Vcnionb30BaHne U3ENUN U3 CTEKIIa B IPOMBIIIIEHHOCTH;

65. HcTtopust cTekoJIbHOTO Mpou3BoACTBa B Poccuu;

66. Cutaiel. CBoiicTBa. O0MaCTH TPUMEHEHUS.

67.Mukpo- ¥ MaKpOCTPYKTypa CTPOUTEIIHLHON U3BECTH.

68.XuMuueckue CBOMCTBA CTPOUTEIIBHOM U3BECTH.

69.duznueckre CBOMCTBA CTPOUTEIHLHON U3BECTH.

70.MexaHudeckre CBONCTBA CTPOUTEIbHON U3BECTH.

71.1IpomblIlITIEHHOE TPOU3BOACTBO U3BECTH;

72.Marne3unanbabie 1ieMeHThl. Kimaccudukanus. CroiictBa. CoctaB. Obmactu

MPUMEHCHUS;
73.I'unpaBnuueckue Bsoxyume. Knaccupukanus. CporictBa. Cocras. O6mnactu
MPUMEHECHUS;
74. Bo3nymnsie Bsoxymue. Knaccugukanus. CeorictBa. Cocras. Obnactu
MIPUMEHCHMUS;
75.T1loptnana-niement. Knaccudukamusa. CpoiictBa. Bussl cbipbs. O6aactu
MIPYMEHECHMUS.
Bonpocs! 17151 KOJLUIOKBAYMA 2
1. B 4eMm CyIHOCTh METAIUINYECKOTO TUIIA CBS3U?
2. KakoBbI XxapakTepHbIE CBOWCTBA METAJJIOB U YEM OHH ONPEIEIIAIOTCA?
3. Kakue meTamibl OTHOCSTCS K TPYyMIE YEPHBIX, IIBETHBIX ?
4, Kakue cBolicTBa xapakTepHbI JJIsi TBEPABIX, KUIKUX U Ta3000pa3HbIX
COCTOSIHMH BelecTna’?
S. Yro Takoe ayeMeHTapHas syenka?
6. B 4em cymHOCTh aHM30TPONINU?
7. Uto Takoe mapameTp KpUCTALINYECKON PEIIETKH, MIIOTHOCTh YITaKOBKH,
KOOPAMHAIMOHHOE YUCIIO0?
8. Bubl nucnokanuii M KX CTPOECHUE.
Q. Uto Takoe BekTOop broprepca?
10.  OcHoOBBI TUTEIHOTO MTPOU3BOICTBA. OCHOBHBIC BUIBI JTUTHS.
11. Buabl 00pabOTKH METAIIOB JABJICHUEM.
12. CruiaBsl aJIOMUHHS B XUMHUYECKOI TEXHOJIOTHH.
13. CrutaBsl TUTAHA B XUMHUYECKON TEXHOJIOTHU.
14. CmaBel MarHust XUMHYECKON TEXHOJIOTHH.
15. IlpuBenute OOBSICHEHHWE TBEPIOTO pPACTBOpPA, MEXAHWYECKOH CMecH,

XUMHUUYECKOTO (METAJUTMYECKOT0) COSTUHEHHUS.

16. Yro npencraBisiOT cOOOM TBEp/ble paCTBOPHI 3aMEIICHUS U BHEAPEHUA?

17. B uyem ¢usnueckas CymHOCTh MpoIlecca KpUCTaIu3aIuu?

18. B uem ¢usmveckas CymHOCTb IIpoliecca MaBIeHus?

19. KaxoBsl mapaMeTpsl mporecca KpUCTALTN3ann?

20. Yto Takoe mepeoxyaxaeHue? KakoBa CBsi3b MEXIy BETUYMHOMN 3€pHA,
CKOPOCTBIO  3apOXKIEHUS, CKOPOCTBIO  pOCTa  KPUCTALIOB U CTENEHBIO
MEePEOXJIAKICHHUS ?
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21. @opmbl KpHUCTAUIOB M BIMSHHE pEaJbHOW Cpeapl Ha MPOLECC
KpUCTaJUIU3AIUH.

22. OOpa3oBaHU€ JEHAPUTHON CTPYKTYPHI.

23. Yto takoe momumopduszm? Pacckaxkure o moauMopduMe Ha MpUMEpE
xKenesa.

24. PacckaxuTe Kak BIMSIET YIJIepoJ Ha CBOMCTBA YTIIEPOJIUCTHIX CTajeH.

25. Kakue Bbl 3HaeTe moJIe3HbIE W BPEAHbIE MPUMECH B YIJIEPOAUCTHIX
cTayax?

26. B dem oTimuume ceporo uyryHa ot 6emaoro?

27. Kaxk BIUSAIOT MpUMeCcH Ha CBOWCTBA YyTYHORB?

28. KakoBo cTpoeHne IBTEKTHKHU U IBTEKTOUA B CEPOM U OEJIOM UyTryHax?

29. KakoBbl K1accuukaIimy 1 MapKupoBKa CEphIX UyTyHOB?

30. KakoBbI CTPYKTYpPHI CEPBIX UyTYHOB?

31. Kak nomyuaroT BbICOKOMpPOuYHbI uyryH? Ero crpoenue, cBOHCTBa u
Ha3Ha4YEeHMUE.

32. CpaBHUTE MEXaHUYECKHE CBOMCTBA CEPOro, KOBKOTO U BBICOKOIIPOYHOTO
YYT'YHOB.

33.  Uto o3Hauarot nudpsl B Mmapkax uyrynoB CU35, KU30-6, BUSO

34.  JlakoKpaco4HbI€ 3aIUTHBIE TOKPHITHUS.

35.  Meramnnyeckue 3aluTHBIE TTOKPHITHS.

36. buoxmmmdeckas KOppo3us.

37. PamumonHanbHOE KOHCTPYHUPOBAaHME KaK METOJI 3aIIUThl OT KOPPO3HUH.

38. T'a3oBas KOppo3usi.

39. BnusHUE CTPYKTYPHI CIUIABOB HA MX KOPPO3UOHHYIO CTOUKOCTb.

40. MexaHHU3MBI DIIEKTPOXUMUIECKON 3aIUTHI.

41. OpraHuzanyss ¥ NOPUMEHEHUWE KaTOJHOM 3alllUThl B XUMHUYECKOH
IPOMBIIIIIEHHOCTH.

42. T'pyHTOBasi KOppO3usi METAIOB U CIUJIABOB.

43. KakoBbl TpeOOBaHMUsI, IPEABIBISIEMbIE K HEPIKABECIOIUM CTAJISIM?

44, Kakue BUIbl KOPPO3UH BbI 3HAECTE?

45. VkaxuTe MapKu XpPOMHUCTBIX HepxkaBewmux crainei. Wx cocrtas,
TepMudecKkas 00paboTka, CBOMCTBA M HA3HAYCHUE.

46. VYkaxuTe MapKd XPOMOHHUKEIMBBIX HEpKaBerommx crameid. Ux
CBOMCTBa, COCTaB, TepMUUECKasi 00pabOTKa, Ha3HAUCHUE.

47. Yrto Takoe OKaTuHOCTONKOCTH?

48. KakoBbl TpeOOBaHUSI, IPEABIBISEMBIEC K )KAPOCTOUKUM CTaISIM?

49. Kakumu cioco6amMu MOKHO MOBBICUTh OKaJTHHOCTONKOCTh?

50.  KakoBbl TpeOOBaHUs, TPEABSBISIEMBIE K )KaPOTPOUYHBIM CTAIISIM?

51. B 4eMm cyuiHoCTb SIBJACHUS MOJI3Y4ECTH?

52. IlpuBenute ompenesneHus mpezena Moi3yyecTH U Mmpenesa JUIUTEIbHON
npoyHOCTH. UTO Takoe CKOpocTh moiydecTu? KakoB ¢u3MuecKuii CMBICT ITHX
XapaKTepUCTUK?

53. Kakumm cmocobamMu MOXKHO TIOBBICUTH JKapOMPOYHOCTH  CTaju?
OOBscHUTE NPUPOY YIPOUHEHUS.
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HexoTopsbie BONPOCHI TPYNNOBON AUCKYCCUM

HcTopust pa3BUTHSI MaTEPHAIOBEICHUS
CoBpeMeHHbIe TPOOJIEMBl MAaTEPHAIOBEICHUS
Lenb 1 3agaun TUCIUIUIMHEBL, €€ MECTO B y4EOHOM TpoIiecce
CrpoeHne  MeTaJUIMUYECKMX  u3lenuid U cmiaBoB.  OcoOGeHHOCTH
KpUCTaJUTU3aI[UU
Oco0EeHHOCTH aTOMHO-KPUCTAJUTMYECKOTO CTPOSHUSI METaJIIOB.
CrtpoeHue peaabHbIX MeTalIoB. JleeKThl KPUCTANIUYECKOTO CTPOCHHUS
Kpucrammmzanus MetamioB. MeTobl UCCIIeIOBaHUS METAJUTMUYECKUX U3/CIIUN.
OO61mast Teopus CIIaBOB.
. CTpoeHnue, KpUCTaJTU3allks U CBOMCTBA CIUIaBOB. /luarpamma cocTosiHUS
10 JlmarpaMMbl COCTOSTHUM JBYXKOMIIOHCHTHBIX CIUIaBOB
11.Harpy3ku, HanpsbkeHus U 1eopmanuu. MexaHnyeckre CBOMCTBa.
12.KoHCTpYKIIMOHHAs TPOYHOCTh MarepuanoB. (OcobeHHOCTH AeopMaIiu
MOJUKPUCTAIUTMUECKUX Tell. Hakier, Bo3BpaT u peKpucTain3aius
13.2Kene3oyriepoaucteie crjaBel. JlmarpaMma COCTOSHUS KeNe30 — YIIAepo
14.Cranu. Knaccudukaius 1 MapkupoBKa cTajen
15.Yyrynsl. [Inarpamma coctosinusg kene3o — rpadur. CTtpoeHue, CBOIWCTBA,
KJaccu(ukaius 1 MapKUupOBKa CEPhIX YYT'YHOB
16. Kakue TpeboBaHuUs IPEABABISIIOTCS K CTPOUTEIIBHBIM CTaJISIM?
17. HazoBute Tpynmbl IEMEHTYEMbIX cTalied (B 3aBUCHUMOCTH OT CTEIEHU
YIPOYHSEMOCTH CEP/IIIEBUHBI) U MIPUBEIUTE TPUMEPHI MAPOK CTAJICH.
18. Kakoii Tepmudeckoit 00paboTKe MOABEPraroTCs IIEMEHTYEMbIE CTaTH?
19. Kakoii Tepmudeckoit 00paboTke MoABEPraroTCs yiaydliaeMble cTanu?
20. HazoBute coctaB ctamu [aadunpma. K kakomy BHIY KOHCTPYKIIMOHHBIX
CTajel OHa OTHOCHUTCS?
21. OcHoBHBIE TpeOOBaHUSI K PECCOPHO-TIPYKUHHBIM  cTamsiM.  Kakoii
TepMUUECKON 00pabOTKe MOBEPratoTCs JaHHBIN BUJI cTalei?
22. Kakoii TepMudeckoil 00paboTKe MOIBEPraroTCsl MOAMINITHUKOBBIE CTaTH?
23. IlpuBenuTe mpuMepsl MApOK aBTOMATHBIX CTaJICH.
24. Yo NEeXUT B OCHOBE KJIacCU(pUKAIIUU TIOTUMEPOB?
25. Ykaxurte 00J1acTh TPUMEHEHUSI TEPMOILIACTOB U PEaKTOILIACTOB.
26. B ueM mpeuMyImecTBO IJIACTMACC IO CPAaBHEHHIO C METALTUYECKUMHU
Matepuagamu? KakoBbl uX HEJOCTATKU?
27. Yrto npencrapnset coboi pe3nHa’?
28. Bunel crexoin? X oTIMUnTEILHBIE CBOMCTBA.
29. YKaxxuTe OCHOBHBIE CBOWCTBA CUTAIIJIOB M 00JIACTh UX IPUMECHECHHUS.
30. YUto Takoe KOMITO3UThI?
31. Kak moapa3nensitoT KOMIO3UTHI B 3aBUCUMOCTH OT (POPMBI U pa3MepoB
HAMOJIHUTENA?
32. Kak nozipa3nensitoT KOMIO3UTHI IO BUAY MaTPUIIbI?
33. Ot yero 3aBUCSAT MEXaHUUECKHE CBOMCTBA KOMITO3UTOR?.

e
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Kpurepuu oueHuBanus

Ouenka TpedoBanusi K chopMUPOBAHHBIM KOMIIETEHIIUAM
CryzneHT mnokasajn pa3BEpHYTBIH OTBET, IMPEACTABIAIOLIUN COOOM
CBSI3HOE, JIOTHUECKOE, MOCIeI0BATEIbHOE PACKPHITHE IIOCTABICHHOTO
BOIlpOCa, IIUMpOKoe 3HaHue mnpeaMera. CryaeHT OOHAPYKUI
MOHMMaHUE MaTepuaia, 0O0OCHOBAHHOCTh CYXKIEHHUI, CIIOCOOHOCTH
MPUMEHUTH MTOJTyYCHHbIC 3HAHUS HAa TPAKTUKE.

CTyaeHT TOKa3aJl pa3BEPHYTHIH OTBET, IPEACTABIISIIONIUN COOOM
CBSI3HOE, JIOTMUECKOE, M0CIIE10BATEIbHOE PACKPBITHE IOCTaBIEHHOIO
BOIIpOCa, IIUpOKoe 3HaHue mnpeamera. CTyneHT OOHapPYKHI
MOHMMaHHE MaTepHuasa, 0OOCHOBAHHOCTh CYKICHHI, CIIOCOOHOCTD
NPUMEHHUTh T[OJXY4YeHHbIE 3HaHUA Ha mpakTuke. Jlomyckarorcs
HEKOTOpble HETOYHOCTH B OTBETE, KOTOPbIE CTYACHT MCIPABISET
CaMOCTOSITENIbHO.

CryneHT OOHapy)XKWUBaeT HE3HAHWUE YaCTH MPOOJIeM, CBS3aHHBIX C
W3Y4YeHHEM BOMpoOca, JomyckaeT omuOku B otBere. CTyneHT
OoOHapyXM MMOHMMaHHE OCHOBHOM 4YacTH MaTepuana, ClloCOOHOCTh
MIPUMEHHTD MOJIyYeHHBIC 3HAHUSI HAa TPAKTHKE.

CryneHt oOHapyXKMBaeT HE3HaHUE OOJbIIeH YacTh TpoliIeM,
CBSI3aHHBIX C HM3yYEHHEM BOIPOCA, JOMYCKaeT OIIMOKH B OTBETE,
HCKA)KaeT CMBICI TEKCTa, OECHOpSAJOYHO U HEYBEPEHHO H3JIaraer
Matepuai. JlaHHas OIleHKa XapaKTepU3yeT HeJJOCTATKH B MOJTOTOBKE
CTY/ICHTa, KOTOpBIC SIBIIIIOTCS CEPbE3HBIM MPEMSTCTBHEM K
yCIEeNTHOM MpodeccOHANIbHON 1 HayYHOU IS TEIbHOCTH.

«OTJIHYIHO»

«XOpouIo»

«YAOBJIETBOPUTECIBLHO»

«HE
YAOBJIETBOPUTEJIbHO»

Tema nokja1a / cCOOOIIEHUA

Tembl OIMpCACIICHLI B IMTPAKTUYCCKUX 3aHATHUAX

Kpurepuu oneHkH 10KJ1aaa / coooumeHus

« 2 6as1a 3 6as1a 4 panna 5 6a10B

= (HeynoBJieTBOp | (YIOBJIETBOpHTE (xopomo) (oTamuHoO)

= UTeILHO) JBHO)

C

Kpurepun Coaepixkanue KpuTepues
[Tpobnema He [Tpobnema [Ipobnema packpsita. [Ipobnema packpeita

o = packphITa. packpseiTa He [IpoBenen ananm3 TIOJTHOCTBIO.

= OTCyTCTBYIOT MOJTHOCTBIO. npo6aemsl 6e3 [IpoBenen ananu3

i 2 BBIBOJIBI BeiBoibI HE MIPUBJICYCHUS pOOIIEMBI C

2 L§_ ClIeNaHbl ¥/UiH JONOJTHUTEIBHOM IpUBJICYCHUEM

= BBIBOJIBI HE nmuteparypsl. He Bce JOTIOJTHUTETTLHON

000CHOBaHbI BBIBOJIBI C/ICIAHBI W/MIIK | TUTEPaTypbl. BBIBOBI

000CHOBaHbI 000CHOBAHbI
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[IpencraBnsiema | IlpeacraBngemas | [IpencraBisiemast [Ipencrapisiemas
s uHpopManus | uHGopMmauus He | uH(pOpMAIHS HE uHpopManus
JIOTUYECKH HE CUCTEeMaTHU3UpPOBa | CUCTEMATHU3HPOBaHA U CUCTEMAaTHU3HpPOBaHa,
cBsizaHa. He Ha W/WJIH HE MocJe10BaTeIbHa. HIOCJIEI0BATENbHA U
® UCIIONIb30BaHbl | mocnenoBarensHa | Mcmonb3oBano 6onee 2 JIOTUYECKH CBsI3aHa.
= npodeccuonans | . Mcnonp3oBaHo | mpodeccrOHaIbHBIX Hcnonp3oBano 6omee
% HBIE TEPMUHBI. 1-2 tepMuHOB. [Ipencrasnen | 5 mpodeccrnoHanbHbBIX
s OtcyTcTBYeT npoeCCHOHATIBH | WILTIOCTPATUBHBIN TEPMHUHOB.
= WUTIOCTPATUBHBI | bIX TEPMHHA. maTepuan B Buze 6mok- | [lpencrasnen
2. 1 MaTepuall B WnntocTpaTUBHBI | quarpamm, npoguien CaMOCTOSTEIIEHO
= BHUiE OJIOK- 1 Marepuan B CHEJIaHHBIN
Jarpamm, Buze OJIOK- WILTIOCTPATHBHBIN
npodumneit Juarpamwm, MaTepuai B BUJIE
npodumneit 0JI0K-
3aMMCTBOBaH quarpamm, rnpoduiei
He Hcnonbs30BaHbl Hcnons3oBansl [Inpoko
o UCIIONIb30BaHbl | TEXHOJOTHH TexHosoruu Power Point. | ncronb30BaHbl
= TEXHOJIOTHH Power Point He 6omnee 2 omubok B texHosioruu (Power
= Power Point. 4acTUYHO. 3-4 peACTaBIsIEMO Point u ap.).
é bonbure 4 OIIMOKH B UHpOpMALIUU OTCyTCTBYIOT
= olIn0OOK B MIPEACTABISICMOM OLIMOKY B
© IpeACTaBIsieMo | HHPOpPMAaLUU IpeCTaBIsIeMOi
i nadopmanuu nHbopmanuu
= Het otBeToB Ha | TOJBKO OTBETHI OTBeThI Ha BOITPOCHI OTBeTHI Ha BOIIPOCHI
= § BOIPOCHI Ha 3JIEMEHTApHbIE | MOJHBIC W/WUJIN YACTUYHO | TIOJHBIE, C
5 2 BOTIPOCHI TIOJTHBIE NPUBUICHUEM
= 3 IPUMEPOB /1IN
o MOSICHEHU I

TemaTuka pedepara

Tewmbl pehepaToB peICTaBICHBI BBIIIIE

Kpurepuu ouenku pedepara

Ouenka TpebdoBanus
«3aumeno» CryneHT BnajeeT HaBBIKAMM CaMOCTOSITEIbHOM paboThl 1O TeMme
uccienoBaHus, pedepupoBaTh JIMTEPATYpHbIE HWCTOYHHUKH; METOJAMH

aHalu3a TEOPETMYECKMX W/WIM TPAKTUYECKUX AacleKTOB H3ydaeMon
obnactu. PedepaT xapakrepusyercss CMbICIOBON LIETbHOCTHIO, CBSI3HOCTHIO
U T0CJIENOBATENbHOCTBIO  M3NokeHus. CTyneHT ymeer 0000marh
dakTHyecKkuil MaTepuan, JelaTh CaMOCTOSITENbHbIE BBIBOJBL. Pabora
COOTBETCTBYET TPEOOBAHMSIM U BBIIIOJHEHA B YCTAHOBJIECHHBIE CPOKH.

«HEé 3a4YmeHo)

He packpsITa CTpyKkTypa M TeopeTHYecKas: COCTaBIAromas TeMbl. CTyaeHT
He ymeeT 0000marh (hakTUYeCKHil MaTepual, JelaThb CaMOCTOSTEeNbHbIE
BBIBOJIbI, HE BJIaZIe€T HaBBIKOM pedepupoBaTh JTUTEPATypHbIE UCTOUHUKH.
Pecdepat He BbINOIHEH.

TecToBbIC 3a7aHVA NJIS TEKYIIIEH MPOBEPKU

1. Kakoe 13 nepeyncieHHbIX CBOMCTB METAJIJIOB 00€CTIEYMBAET BO3MOXKHOCTh UX




YCHENTHOW 00pabOTKHU JaBICHUEM:
. BBICOKad MpOYHOCTH
. BBICOKad TCIIJIOITPOBOAHOCTD
. BBICOKOC 3JICKTPOCOIIPOTHUBIICHUC
. BBICOKAas IIJIAaCTUYHOCTH
. XOpOUIME JINTEUHbIE CBOICTBA
. KakoBo MakcuManpHOE (TEOPETHUECKH) COAEPKaHUE YTIepoa B CTalsIX (B

N D B~ W N —

%):

. 6,67

0,8

2,14

1,2

4,3

. KakoBO 0CHOBHO€ TOCTOMHCTBO OBICTPOPEKYIINX CTAJICH:
. BBICOKas TBEPAOCTb

. KOppO3HOHHaA CTOMKOCTD
. BBICOKas IIPOYHOCTDb

. HU3Kasa CTOUMOCTDb

. BBICOKasI TEIIOCTOUKOCTD
4. KaKaH TCPMHUUCCKAA o6pa60TKa IMPpUMCHACTCA IJIA IIpUIaHNA OTBECTCTBCHHBIM
CTaJIbHBIM HU3ACIHUAM OIITUMAJIBHBIX MCXAaHNYCCKUX U SKCILIYaTallMOHHBIX

CBOWCTB:
1. oTxur
. 3aKaJIKka
. HOpMaJIM3anus
. 3aKaJjIKka + OTILyCK
5. eopsauas niacmuyeckas degpopmayust
5. Kakas xapakrepHas 0cOOEHHOCTh 0a00HTa, CEpOro YyryHa ¥ CBUHIIOBOM

AW DN

OpOH3BI
00yCJIOBTMBAET BO3MOKHOCTh WX MPUMEHEHHSI JIJIS1 TIOIITUTTHUKOB

CKOJIBXKCHU:
1. rereporenHas (HEOIHOPOAHAS) CTPYKTYpa
. BBICOKasi TBEpIOCTh
. HU3Kas TBepJOCTh
. BBICOKasl IJIACTUYHOCTD

wm B~ W DN

. HU3Kas TeMmIeparypa IUIaBIeHus
IIpuMepsI 3aJaHNH KOHTPOJIbHBIX padoT
KOHTPOJIBHASA PABOTA Ne 4
IIpoBepka ymeHus pemiaThb 3a{a4u:
Bapuanrl
Omnpenenuth BECOBBIE MOTEPU U OOBEMHBIN MMOKa3aTeNb KOPPO3UHU CILIaBa, €CIIH
MPOLIECC MPOTEKAT C BOAOPOJIHOM JECMOJISIPU3AMEN U U3BECTHBI:
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temrepatypa — 180C;

BAJIECHTHOCTD — 3;

JIABJICHUE — 757 MM PT CT;

MoJIsipHas Macca — 26,98 r/Moib;

KOJIMYECTBO BBIJICTUBILIETOCS BOJIOpoJIa 3a 1,5 yaca coctaBuiio 69 cm3
pasmepsl u3aenus — nuametp 30Mm, 1auHa 65 MM

KOHTPOJIBHASA PABOTA Ne 2 (10 BapuaHnTOB)

1. TIlpuBectu QparMeHT [aUarpaMMbl  COCTOSHHMSI  KEJI€30-IEMEHTHT,
COOTBETCTBYIOIIMI MHTEpBaly KOHUEeHTpauui yriepoaa 0.0-0.8 macc. %.

2. I1o auarpaMmMe COCTOSIHMS 5K€J1€30-1IEMEHTUT OMHUCATh MPOIECC OXJIAXKICHUS

pacmiaBa ¢ koHueHTpauuen o yriepoay 0.1 macc. % B uHTepBane temneparyp
727-1450°C

3. Ilo quarpamme COCTOSIHHSI JK€€30-IEMEHTUT ONPEAEIUTh COCTaBbI (ha3 C

KOHIIeHTpanueii mo yriepoay 0.1 macc. % u Temmeparype 700°C

4. ITo nnarpaMMe COCTOSIHUS HKEIE30-1IEMEHTUT ONPEIEIUTh COCTAB IINXThI

KeJIE30-yTIIIEPOJ] ¢ TEMIIEpPATypoil Havana riasierus 1500°C

5. Ilo nuarpamMe COCTOSIHUS JKEJI€30-1IEMEHTUT ONPEAECIUTh TEMIIEPATYPY Ha-

yaJia MIaBJIEHUS [IUXTHI JKEJI€30-YIIIEPO/l C COAECPKaHUEM 10 yriepoay 2.1

Mmacc. %.

6. [Io mmarpamMe COCTOSIHHS JKEJIE30-LEMEHTHT OINPEAEIUTh TEMIIEPATYPOI

Hayajla KpUCTaJUIM3alMU paciijlaBa >Kelie30-yIriepo] C COAEPKaHUEM IO
yriepony 0.3 macc. %.

7. 1lo pgmarpaMme COCTOSHMS  JKEJI€30-LIEMEHTUT TlapaMu  3HAYEHUU
«KOHIICHTpAIIUA yTiiepoia-TeMIlepaTypay 1aTh TOYKH, OTPAHMYMBAIOIINE 001aCTh

CYILIECTBOBaHMUS CEAYIOMMNX cTPpyKTyp L1

8. JlaTe onmucanue o-Fe

9. Iloka3zarb Ha JuarpaMMe COCTOSIHHS YKEJE30-LIEMEHTUT TEMIICPATYPHBIN
pexuM 1UPHy3MOHHOTO OTKUTA

10. /laTe omucaHue mporecca EMEHTAIMU C TBEPAbIM KapOIopru3aTopoM

MeToanyeckue peKOMeHAaluM, ONpees e Npoueaypbl OleHMBAHUSA
pe3yJIbTATOB OCBOEHHS JUCHMILUIMHBI PH TEeKYIeil MpoBepKe
OueHka yCTHBIX OTBETOB:
Ot1merka "OT1au4Ho"

1. JlaH TOJTHBIN U NTPABWIBHBIA OTBET HA OCHOBE U3YUYEHHBIX TEOPHUU.
2. Marepurai oHAT U U3y4eH.
3. Marepuan U3J10K€EH B ONIPEIEIIEHHONW JJOTUHYECKOU TTOCIIEN0BATEIbHOCTH,

JUTEPATYPHBIM SI3BIKOM.
4, OTBET CaMOCTOATEIILHBIN.
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OtMmeTka "Xopomo”

1, 2, 3, 4 — anamoruuno ormetke "OTianyHo".

S. Jomymiensl  2-3  HECYIIECTBEHHbIE OIIMOKH, HUCIpaBICHHBIE IO
TpeOOBAHUIO yUUTENsl, HA0M01aach "IEpOXOBATOCTh" B U3JI0KEHUU MaTepHalla.

OtmeTka "Y10BJI€TBOPUTEJIBHO"'

1. Y4eOHblii MaTepuan, B OCHOBHOM, H3JIOKEH MOJHO, HO TPU 3TOM
JIOTIyIIEHBI 1-2 cyliecTBeHHbIE OMUOKY (HapUMep, HEyMEHUE TPUMEHSTh 3aKOHBI U
TEOpUU K OOBSICHEHUIO HOBBIX (PAKTOB).

2. OTBeT HEMOJHBIN, XOT U COOTBETCTBYET TpeOyeMoii ri1yOnuHe, OCTPOeH
HECBSI3HO.

Otmerka "HeynoB/jieTBOpUTEIBLHO"

1. Hesnanue uiam HemoHuMaHue OOJbIIECH WIM HauOojiee CYIIECTBEHHOU
YacTH y4eOHOro Marepuarna.

2. JlomyIieHbl CyIIeCTBEHHBIE OLIMOKHM, KOTOPhIE HE UCIPABIAIOTCS MOCIE
YTOYHSIOIINX BOMPOCOB, MaTEpHall H3JI0KEH HECBA3HO.

1. Ounenka yMeHusl peliaTh 3a4a4M:

OtrMmerka "OTaU4HO"
B pemienun 1 00bsICHEHUN HET OIIMOOK.
XoJ pelieHus: paoHaIbHBIH.
Ecnu HeoOxoaumo, pelieHne mpou3BeAeHO HECKOJIBKIMH CTIOCO0aMHU.

W e

JlomyuieHbl OIIMOKY IO HEBHUMATEIBHOCTH (OTOBOPKH, OTHUCKH).
Ormetka "Xopomo"
1. CyI11eCTBEHHBIX OITHOOK HET.
2. Jomytiensl 1-2 HecyecTBEHHbIC ONTHOKU UM HETMOJIHOE OOBSICHEHUE,
WIN KCTOJIb30BaHue | crocoba npu 3aJJaHHbIX HECKOJIBKUX.
OtMmeTka "Y/10BJI€TBOPUTEIBHO"'

1. HomnyieHo He 6ojiee OAHOM CYIIECTBEHHON ONIMOKU, 3aITMCH HETOJIHBI,
HETOYHOCTH.
2. Pemenne BBITIOHEHO C OMTMOKAMH B MATEMAaTHYECKUX pacyeTax.

Otmerka "HeynoBjieTBOpUTEIBLHO"

1 Pemenne ocymiecTBI€HO TOJIBKO ¢ TOMOIIBIO YUUTEIIS.
2. JlomyIeHbl CyIIeCTBEHHbBIE OITHOKH.
3 Pemenue u 0o0bsiCHEHNE TOCTPOCHBI HE BEPHO.

I1l. Ounenka nucbMeHHBIX paldoT:
Kputepun te xe. 13 orieHOK 3a Ka)KAblii BOIIPOC BBIBOJUTCS CPEIHSS UTOTOBAs
OIICHKA 3a MMMCbMEHHYIO PadoTy.
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