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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

Lenb ocBoenust yueoHoi qucuuminHel b1.5.09 «Teopus ropenust u B3pbiBay COCTOUT B
GbopMUPOBAaHUM TMPEACTAaBICHUM O TEOPETUYECKUX OCHOBaX MPOTHO3UPOBAHUS YCIOBHIA
00pa30BaHMs TOPIOYMX U B3PBIBOONACHBIX CHCTEM, ONPEEIICHHUE M1apaMEeTPOB MHULIMHUPOBAHUS
TOpPEHUS U B3pbIBA, a TAK)KE OLICHKH BO3MOKHOCTHU MEPEX0/1a TOPEHUSI BO B3PHIB.

1.2 3apauy AMCHUILIUHBI.

1.  O3HakoMHTbH C TEOPUSAMU TEIUIOBOTO U LIETTHOTO B3PbIBA, 3KUT'AHUS U PACIIPOCTPAHEHMUS
[IJIJAMEHU, JETOHALUY U YAAPHBIX BOJIH.
2. CdopmupoBaTh 3HAHHS YCIOBUI BOSHUKHOBEHHS M PACIPOCTPAHEHUS TOPEHUS, YCIOBUI

Iepexoa TOpeHus: BO B3pbIB, MMAPAMETPOB T'OPEHUS Ta30B, KUAKOCTEH M TBEPIBIX TOPIOYMX
MaTepHUalIoB.

3. ObecrnednTh YCBOGHUE METOOB pacueTa 00beMa U cOCTaBa MPOJYKTOB FOPEHHUS, TEILIOTHI
U TEMIIepaTypbl TOPEHMS, OCHOBHBIX IT0Ka3aTelIed II0KAPHOHN OIACHOCTH.

1.3 MecTo AucumJInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMMBbl.

Juctunmuaa b1.6.09 «Teopus ropeHus: u B3pbIBa» OTHOCUTCSA K 0a30Boit yactu bioka 1
"NMucuurniauael  (Moxynu)" y4eOHOro IuUIaHa Y4eOHOro TIUIaHA HaIpaBiICHUS TMOJATOTOBKH
6akanaBpuata 20.03.01 Texnocdepnas 6e3omacHOCTb Tpod st be30macHOCTh TEXHOTOTHYECKUX
MPOIIECCOB M MIPOU3BOACTB. M3yueHue qaHHOW AMCIMIUIMHBI OMUPACTCS HA 3HAHMS, TIOJyYCHHbIS
B X0JI€ OCBOEHUS TaKUX JUCLUMIUIUH, KaK «Xumus» U «duzukay. {ucuunnuna «Teopus ropenus
W B3pbIBa» IMPEIIIECTBYET H3YUYEHUIO TaKUX IJUCHUIUIMH, Kak «MonenupoBanue (Qu3nuko-
XUMHYECKHX TMpoleccoB B TexHochepe» U «MeMOpaHHbIE TEXHOJIOTMH B OOECHEUYEeHUU
TexHOoc(hepHOH OE30IMaCHOCTH.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBI.
N3yuenne nanHoW y4eOHOW NUCIMIUIMHBI HaIpaBieHO Ha (opMupoBaHHE Yy OO0YYaIOIIUXCS
o0mekynbTypHbIX/mpodeccuonanbHbix komnereHuui (OK/TIK): OK-7, ITIK-22

Ne | Unpekc B pesynbrare n3ydeHus yueOHON TUCUUTUINHBI
. | KoMIe- Conep PRAHHC KOMIICTEHIMHI o0yyJaronuecs J0JKHbI
(mnu e€ yacth)
M. | TEHIUH 3HATh yMeTh BJIAJETh
1. | OK-7 BJIAJICHUEM KYJBTYpO# | OCHOBBI paccMmaTrpuBaTh B | CIIOCOOHOCTBIO
0e30macHOCTH M PHUCK- | Oe30macHOCTH KayecTBe OLIEHKU
OPHEHTUPOBAHHBIM JKU3HENESTEIbH | IPUOPUTETOB B | CUTYaLMH B
MBIIIJIEHUEM, TPU KOTOPOM | OCTH M OXpaHbl | KU3HU U | COBOKYIHOCTH C
BOMPOCHl 0€30MacHOCTH U | OKpY)KarouleH JIesITeIbHOCTH BO3MO>KHBIMH
COXPAaHEHHUS OKpY’KaloIleH | Cpenpl. BOIPOCHI pHUCKaMu.
CpeIBpl paccMaTpUBAIOTCS B 0€e301macHOCTH.
Ka4yeCTBe BAKHEUIINX
MPUOPUTETOB B JKU3HU H
JIESITEILHOCTH.
2. | TIK-22 | ciocoOGHOCTHIO OCHOBHBIE WCIIOJIb30BaTh OCHOBHBIMHU
WCTIONB30BaTh 3aKOHBI W | 3aKOHBI Y | OCHOBHBIE MOAXOJaMH K
METO/IBI MaTEMAaTHKH, | BBIpa)Karolue BBIpaXkaroIne MOJIETHPOBaHU
€CTECTBEHHBIX, ypaBHEHUS B | ypaBHEHHA I | 10 ¢uzuko-
TYMaHUTapHBIX u | obmactu MaTEeMaTHYECKOTO | XUMHYECKHUX
9KOHOMUYECKUX HayK IpH | MOJAEIMPOBAHMS | MOAECIUPOBAHUS MPOLIECCOB  JUIS
pelieHnn ¢du3mnKo- Pa3IMYHBIX perieHus
po¢eCCUOHANBHBIX 33Ja4. | XUMHYECKHX ¢buszuko- MPaKTUYECKUX
MIPOLIECCOB. XUMHUYECKHX 3aJa4 B HAy4HO-
MPOLIECCOB  JUIS | MCCIEN0BATENBC
pelIeHus KoM u




No | Nupekc B pesynbrare nzydeHus: yaeOHOM TUCITUILTUHBI
CopaepxkaHnue KOMIETCHIINN
M. | KomIe- . oOydJaromecs JOIHKHbI
(nu e€ yactn)

M. | TEHIIUU 3HATh yMeThb BJIA/IeTh
npodeccuoHalbH | MpodeccuoHab
BIX 3a7ad. HOH

JIeSTEIIbHOCTH.

2. CTpyKTYypa U cofepKaHMe JUCHMILIUHBI.

2.1 Pacnipenesienne TPy10€éMKOCTH JUCIUILIAHBI 10 BHIaM PadoT.

OO61wast Tpy10EMKOCTb TUCHUILIAHBI cocTaBsieT 3 3a4.ex. (108 yacoB), ux pacnpeneseHue
10 BUJaM paboT NpeACTaBICHO B Tabuuie (012 cmydenmog OPDO).

Bun yaeOHo# paboTh Bcero CemecTtphbl
4acoB (gacer)
4

KonTakTHas padoTa, B TOM 4nce:

AyIuTOpHBIE 3aHATHS (BCEro): 54 54
3aHsATHA JTEKIIMOHHOTO TUTIA 18 18
JlaboparopHbIe 3aHATHS - -
3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPHI, 36 36

MPaKTHYCCKHUE 3aHSITHS)
HNnas koHTakTHasi padora:
Kontpoinb camocrositensHoM pabotsl (KCP) 2 2
ITpomexyrounas arrectranus (MKP) 0,3 0,3
CamocrosiTejibHAasi paboTa, B TOM Ynce:

ITpopaboTka yuebHOro (TeopeTuyecKkoro) MaTepuana 5 5
IloaroroBka kK ceMHHapam 5 5
IlonroToBKa K yCTHBIM OIpOCaM 3) 5)
IloaroroBka K TeKyIeMy KOHTPOJIIO 10 10
KoHTpoJib:
IToaroroBka K 3K3amMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh yac. 108 108
B TOM THC/IE KOHTAKTHAA | ¢ g 56.3
padora
3a4. ef 3 3

2.2 CTpyKTypa AMCUMIIJIMHBI:
Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIITUHBI.
Pasnernsr (TeMbl) AMCHIUIUIAHEL, H3y4aeMble B 4 cemectpe (ounas ¢hopma)



KonuuectBo yacos
Bueayaur
Ne HaumenoBanue pasnenos (Tem) Beero Aylf;g:g Has op}z;;l
pabota
JI | 113 JIP | CPC
1 2 3 4 5 6 7
1. |BBeneHue B TEOPHUIO TOPEHUSI U B3pbIBA 9 2 4 - 3
5 OcHoBHbIE IOHATHUSA U OTIpe/ieTeHUs. SIBiIeHUs 9 9 4 i 3
" |ropenus u B3pbiBa. O01Ias XapaKTepUCTHUKA
3 XuMuyeckasi TepMOIMHaMUKa TOPEHUs U B3pbIBA. 9 9 4 i 3
" |Pacuert TemnoBbIX 3()(heKTOB peakiuii ropeHus
4 Kuneruka peaKuI/IUﬁ ropeHus 1 B3phiBa. Pacuer 9 2 4 i 3
CKOpPOCTH pEeaKIfii TOpeHus
5 MaccormnepeHoc u Temonepeaaya B nporeccax 9 9 4 i 3
TOPEHUS
6. Teopnf[ TOPEHUS Ta30BO3AYIIHBIX U MAPOBO3IYIIHBIX 9 9 4 i 3
cMmeceit
7. |Teopus ropeHUs TMCIEPCHBIX U TOPIOYNX MaTepUaioB | 9 2 4 - 3
8. |Teopwus TemaoBoro B3pbiBa 8 2 4 - 2
9. |HampasiieHus pa3BUTHS TEOPUH TOPEHUS U B3PHIBA 8 2 4 - 2
Hmoeo no oucyuniune: 79 |18| 36 - 25

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUTLIAHBI.
2.3.1 3ausaTHuda JeKINOHHOT0 THIIA.

dopma
HaumenoBanue
No Copepxanue pazaena (Tembl) TEKYLIETro
pasznena (Tembl)
KOHTPOJIS
1 2 3 4
1. |BBenenue B Teoputo ([Ipeamert kypca, ero uenu u 3axauu. Hayuno- VYceTHBII onpoc

TOPEHUs U B3pbIBa  |TEXHHUYECKUI Iporpecc u npodieMa B3pbIBO- U
10’kapo0e30IaCHOCTH B TeXHOC(]epe. 3HaueHue
Kypca Juist obecrieueHus IPOrHO3UPOBAHUS B3PbIBO-
Y TT0Kapo0e30MacHOCTH B TEXHOC(hepe.

2. |OcHoBHble oHsATHs ([loHsATHE TOpeHHs U B3pbIBa. TerioBoi u nenHoi  |KoHTpoibHas

U OTIpEJIETICHUS. MEXaHN3Mbl TOPEHHUs U B3pbIBa. Poip pabota
SIBJIEHUS TOPEHUSI M [KaTAIUTUYECKUX MTPOLECCOB U TUPPY3UH.

B3pbIBa. O0mIas Kputnueckue sBinenus. Bocruiamenenue n
XapaKTEePUCTUKA 3akuranue. IIpenens caMOBOCIUIAMEHEHHS CMECU

BOJIOpOJIa ¢ KUcIopoioM. Kputnueckue siBIeHUSI.
BepxHuil 1 HUKHHI KOHIEHTPALMOHHBIE ITPEAEbI

BOCIIJTAMEHEHM .
3. | Xumunueckas DYHKIIMU COCTOSIHUSI U OCHOBHBIE «bnui-onpoc»
TepMOJMHAMUKA TEPMOJMHAMUYECKUE COOTHOLLICHUS. Y PaBHEHUS Pemienue 3agau

TOPEHUS U B3pbIBA. |COCTOSIHMSI UJI€ANIbHBIX U pealbHBIX Ta30B
Pacuer TeruioBeix  |(ypaBHeHue Ban-nep-Baanbca, ypaBHeHue ¢
3¢ (deKToB peakiuil |BUpHUaIbHBIMU KOddduimenTamu). TepMmoxumus.

TOpEHUs
4. |Kuneruka peaknuii |[loHSATHE CKOPOCTH XMMHUYECKOHN peaKIuu. VYcrHbIi onpoc
ropeHus u B3pbiBa. |CKOpPOCTh 00pa30oBaHMsi KOMIIOHEHTA. DHEPTHUS Pemenue 3anau




Pacuet ckopocTu
peakuui ropeHus

aktuBanuu. HeoOxonuMele B TOCTaTOYHEIE
YCJIOBHSI MPOTEKAHUS PEAKIIUU. 3aBUCUMOCTh
CKOPOCTH PEAKIIMH OT KOHIIEHTPAIlUU
KOMITOHEHTOB, OT JIaBJICHUS U TEMIIEpaTyphl. 3aKOH
JEHCTBYIOMUX Macc. MOJIEKYISIPHOCTD U MOPSAI0K
peaknuu. I1eMeHThl POpMaTbHON KUHETHKH.
Peakuuu 1-ro, 2-ro u 3-ro nopsiakos. Kunernka
CIIO’KHBIX peakiuil. JIBycTopoHHHE (00paTHUMBIC)
peaknuu. [lapanienbHpie peakium.
[TocnenoBarenbHbIE peakIuu.
ABTOKaTaIMTHYECKHUE peakiuu. L{enHbie peakiuu.
PazBetrBistoniyecs: 1 HepPa3BETBISAIOMIMUECS LISTH.
LlenHoi MexaHu3M U ero craauu. Polb nenHbix
peakiuii B TEIUIOBOM CaMOBOCILIAMEHEHUH.
YpaBHeHue AppeHuyca U TeIIOBOM B3pHbIB.

MaccornepeHnoc u
TeruIoneperaya B
rpoiieccax ropeHus

[Tonobue npoieccoB MacconepeHoca u
Teruionepenayn. TermonpoBoaHOCTh U quddy3us B
HenoABWKHOM cpene. 3akonbl Oypbe n Ouxka.
VYpaBHEHUs] KOHBEKTUBHOI'O MIEPEHOCA TeIIa U
BemiecTBa. CBOOOHAS U BBIHYK/IEHHASI KOHBEKIIHSI.
JlamuHapHO€ U TypOYJIEHTHOE IBHXKEHUE KUIKOCTH
(raza). [lonstue quddy3nOHHOTO CIIOS.
Koaddunuents! Temno- u MmacconepeHoca. Teopust
nono0usi. YpaBHeHue OanaHca Macchl. Y paBHEHUE
OayaHca BeIeCTBA U TEIIOBOM SHEPTUU.
YpaBHeHue OanaHca KOJIMUECTBA JIBUXKCHUS.

Kontponbnas
pabora
Pewenne 3anau

Teopus ropeHus
ra30BO3IYIIHBIX U
MapOBO3AYILIHBIX
cMmecen

OO1m1ast XxapakTepUCTHKA MJIAMEHU U
3aKOHOMEPHOCTEN ero pacnpocrpanenus. Popma
(GpoHTa IUTaMEHH U TIOHATHE O HOPMAJIILHOM
ropeHuu. Pacumpenue npoaykToB ropeHusl.
XapakTepHbIE PEKUMbI HOPMAJIBHOTO TOPEHHUS.
Meroas! n3y4yeHust ropeHus razos. Teopus
HOpMaJIbHOTO TopeHus. TemmomMaccooOMeH npu
ropeHuu. MexaHusm nepexojaa ropeHus B
JETOHALUIO.

YcTHBIT onpoc

Teopus ropenns
JUCTIEPCHBIX U
TOPIOYHX
MaTEpUaJIOB

Cwmemannas nud@y3roHHas 1 XUMUYecKast
KMHETHKA ropeHusi. BrlABlieHnE TMMUATHDPYIOLIEN
ctanuu. Teopusi ropeHUs] METAJLIOB.

«bnuu-onpoc»
Pemenue 3amau

Teopus TernnoBoro
B3pbIBA

BbIBO/1 OCHOBHOTO HECTAIIMOHAPHOTO YpaBHEHUS
JUIs TeMIeparypbl ropenus. CtaioHapHas TEOpUs
TEIJIOBOTO B3pHIBA.

Kontponbhas
pabota

Hanpasnenus
Pa3BUTHS TEOPUH
TOPEHUS U B3pbIBa

AKTyanbHbIE HAIIPABJICHUS PA3BUTHS TEOPUHU
TopeHus U B3phIBa. Vcmoap30BaHNE METOIOB
TEOPHUH TOPEHMS U B3pBIBA JIJIsl TPOTHO3UPOBAHUS U
oOecnieueHns 6€30MacHOCTH MPOU3BOICTBEHHBIX
MPOLIECCOB, MPOTHO3UPOBAHUS UPE3BBIYANHBIX
CUTYallUi 1 JIOKAJIN3ALNKU UX TTOCJIECICTBUM.

YceTHBIT onpoc

2.3.2 3aHsATHSA CEMHUHAPCKOIO TUIIA.




®dopma
HaumeHnoBanue pasnena N
Ne (Tembi) Temaruka npakTUYECKUX 3aHIATUN (CEMUHAPOB) | TEKYILETO
KOHTPOJIS

1 2 3 4

1. |BBeneHue B TeOpHIO Hcnonb3oBaHue TOpeHus U B3pbIBa B COBPEMEHHBIX YO
TOPEHUsI U B3pbIBa TEXHOJIOTHSIX.

2. |OcHoBHBIC TOHATHS 1 |['OMOTeHHOE U TeTeporeHHoe ropeHue. Poib KP
omnpeneneHus. SIBieHus [KOHBeKUMU. PaciipenesieHue teMieparyp U JMHUN
TOpPEHUS U B3pHIBA. TOKA B TJIAMEHHU.

OO011as XapaKTepUCTHKA

3. |Xumuueckas 3akoH ['ecca. PacueT TemnoBbIx 3 (eKTOB peaKIfuii. bO
TEPMOJMHAMUKA 3aBUCUMOCTH TETIOBOTO 3(h(eKTa OT TeMIepaTypsl. P3
TOPEHHUsI ¥ B3phIBA. 3akon Kupxrodda.

Pacuer TennoBbix
3 deKxToB peakimii
TOPEHUS

4. |KuHeTHKa peakiuii [Ipumepsl peakiuii B3aMMOACHCTBUS BOAOPO/IA C YO
TOpEeHUs U B3pbIBA. xJjiopoM (peakuus boaeHireiina) u Bogopoza ¢ P3
Pacuer ckopoctu kucnopoaoM. LlenHoit MexaHu3M u ero cTaauu.
peaKuuii ropeHus [TonyocTpoB BocniiaMeHeHus1. MaremaTudeckoe

OIMCaHUE [EMHBIX PEeaKlni.

5. |MaccomnepeHoc u VYpaBHEHHsI KOHBEKTHUBHOIO IIEPEHOCA TEIUIA U KP
TeIuIonepeaya B BemecTBa. CBOOOIHAS U BBIHYX/ICHHAs KOHBEKIIHS. P3
poleccax rOpeHust

6. |Teopus ropenus TennomaccooOmen npu ropenun. Kosddunnent YO
ra30BO3YIIHBIX U MOJIeKYJIsipHOTO TiepeHoca. [logobue momneit
MapOBO3AYIIHBIX TEeMIIepaTypbl 1 KOHLIEHTPALNH.
cMecen

7. |Teopus ropeHus l'openue yras. AHanu3 3aBUCUMOCTH CKOPOCTH bBO
JUCTIEPCHBIX U TOPEHUS OT CKOPOCTHU MPOTYBKH BO3AyXa U OT P3
TOPIOYHMX MAaTE€PUAIOB  |TEMIIEpaTyphl.

8. |Teopus TemioBoro CranuoHapHasi TEOpHsI TEIJIOBOTO B3phIBa. YO
B3pbIBa Kpurnueckue ycnosusi. OnpeneneHue TeMiepaTypbl

BOCIUIAMEHEHUS. YUeT TeMJI00TAAYH.

9. |Hampasnenus pa3zsutus (Mcnonb30BaHre METOIOB TEOPUU TOPEHUS U B3PhIBA YO
TEOpUU TOPEHUS U JUIS IPOTHO3UPOBAHUS U oOecrieueHus: 0e301acHOCTH
B3pbIBa MIPOU3BOJICTBEHHBIX IPOIECCOB, IPOTHO3UPOBAHMS

YPE3BBIYANHBIX CUTYAIIMH U JOKAJIM3AUHA X
IIOCJIEICTBUH.

Pemenue 3amau (P3), ycrasrii onpoc (YO), «omwui-onpocy (bO), kouTponshas padora (KP)

2.3.3 JlaGopaTopHbIe 3aHATHS.
Y4eOHBIM IIaHOM JTA00PaTOPHBIE 3aHSTHS HE TIPETyCMOTPEHBI

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThl HE IPeTyCMOTPEHBI YIEOHBIM IJIAHOM

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl

00y4aroIUXCH M0 JUCUMUILIIMHE (MOTYJII0)

Ne

Bun CPC

BBITOJIHEHUIO CAMOCTOSITEIbHOM paboThI

[TepedeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCIUTLTAHEI TI0




1 2 3

1. |IIpopabotka Kyxun ILII. Teopus ropenust u B3pbiBa [Tekcr]: yueOnoe mocobue s
y4eOHOT0 CTYJICHTOB BY30B, oOy4arontuxcs rmo Hanpasienuro 280100 "be3omacHocTh
(Teopernyeckor |kuzHenesTenbHocTH"  cnenuanbHocTH  280101.65  "besomacHocTb

0) Matepuana  kuzHeaesaTenbHocTH B TexHochepe" / I1. I1. Kykun, B. B. IOmwuH, C. T'.
2. |llogroroBka xk  |EmenbsHOB; ['oc. 0Opa3oBat. yupexkeHue BbIcHIero rnpod. oOpa3oBaHus

ceMHHapam "FOro-3anan. roc. yu-1", Poc. roc. Texnon. yH-T um. K. 9. [{uonkoBckoro
3. |MMoaroroBkak |[(MATHU - PI'TVY). - Mocksa: IOpaiit, 2017. - 435 c.
YCTHBIM lNanononsckuii, M.M. Pe3ynbTarhl SKCHEPUMEHTAIBHBIX HCCIEIOBAHUN
onpocam YIApHBIX BO3JYIIHBIX BOJIH TPU B3phIBaX Ha 3E€MHOW IOBEPXHOCTU
4. |[logrotoBka Kk |[DNEKTpOHHBIA pecypc] — OneKTpoH. naH. — Mocksa : ['opHas KkHura,
TEKyIEMY 2011. — 38 c. — Pexwum nocrymna: https://e.lanbook.com/book/1498.
KOHTPOJIIO Meroaudeckue yKazaHusl IO OpraHU3aIliid CaMOCTOSITEIbHOW pabOTHI.
YTBepxkneHsl Kadenpoir ¢uznyeckord xumum, mnpotokon Ne 17 ot
11.05.2017 r

Meroanueckue peKOMEHAAIMU K OpraHu3alui ay JMTOPHOU 1
BHEAyIUTOPHOH (CaMOCTOSTENBHOMN) paObOThI CTYIEHTOB: METOANYECKUE
ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B., becnanos, H.B.
Jloza. — Kpacuonap: Kybanckuii roc. yu-1, 2018. 89 ¢

Y4eOHO-MEeTONUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromUXCs U3
YUCiIa MHBAJIUAOB M JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10poBbs (OB3) npenocrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALINU:

JUig au1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

J5i U1 ¢ HapyIIeHUSIMH CTyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIBHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
0o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH.

Hns dopmupoBanus mpodecCHOHaTbHBIX KOMIIETEHIIMH B MPOIECCE OCBOSHHUS Kypca
HCITOJTB3YETCS TEXHOJIOTHs TTPO(ECCHOHATBEHO-PA3BUBAIOIIETO 00yUeHHUs, MpeIycMaTpUBAIOIIast
HE TOJIbKO Teperadyy TEOPEeTHYECKOTO Marepuana, HO W CTUMYJIMPOBAHME M Ppa3BUTHUE
MPOIYKTUBHBIX MO3HABATEIBHBIX JEUCTBUI CTYJIEHTOB (HAa OCHOBE MCHXOJIOTO-TIeIaroTuueCcKon
TEOPHUU MOITAMHOTO (OPMUPOBAHUS YMCTBEHHBIX JACUCTBUI). AKTUBU3AIMHA U UHTEHCU(UKAIIUN
MO3HABATEJIBHOTO TPOIECCa CIMOCOOCTBYIOT HCIOJb30BAaHUE TEJAarOTHYECKON IBPUCTHKH,
MOJICTTUPOBAHUE TPOOIEMHBIX CUTYaAIlU, MyJTbTUMEIUIHBIE TIPE3CHTALINU B JICKIIMOHHOM Kypce.
B paMkax TpakTHYeCKUX 3aHSATUH TMPUMEHSIOTCS METOABl IMPOEKTHOTO  OOy4YeHUs,
WCCJIEIOBATENILCKUE METObl, TPEHUHTOBbIE ()OPMBI, METOJ] KOHKPETHBIX CUTYyAallUid, UTPOBBIE
TEXHOJIOTHH. B mporiecce caMoCTOSITEIbHON ASSTENHPHOCTH CTYICHTHI OCBAMBAIOT U AHATU3UPYIOT
MEepeIOBON MEAArOTHYECKUN OMBIT, MCIOIB3YS MMEIONIYIOCS JTUTEpaTypy U WH(GOPMAIMOHHBIE
TEXHOJIOTHH, BBICTYMAIOT C MPE3EHTAMAMH Tepe]] YJalluMUcs, BEAyT MPOoGOPUCHTAIIMOHHYIO
paboTy, HAKAIUTMBAIOT MOPTQOTUO pa3paboToK.

Jns Ui ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEYCMOTPEHA OpPTraHU3ALMS
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM IEKTPOHHOM MOYTHI.



https://e.lanbook.com/book/1498

4. OneHo4YHbIe CPeACcTBA IJIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U IPOMEKYTOYHOM

aTTeCTAaluu.

1.
2.
3.

4.1 DoHJ O1LIEeHOYHBIX CpeacCTB AJisl MPOBEACHUSA TEKYIICT0 KOHTPOJISA.

BonpocsI /151 yCTHOT0 onipoca no teme «BBeJeHne B TeOpHI0 ropeHHs1 U B3PbIBay
KakoBel ipeamer, 1ienu u 3a1aun Kypca « Teopusi TopeHus U B3pbIBa»?

[TpoGiema B3pEIBO- U TIOKAPOOE30MACHOCTH B TeXHOChepe.

Kakoe 3HaueHue 15 oOecrieueHus: MPOrHO3UPOBaHMSI B3PBIBO- U TI0XKap00E30MacHOCTH B

texHochepe umeet Kype «Teopust ropeHUs U B3pbIBa»?
Ilepeuenv komnemenyuii, nPoeepaemvlx oyeHoUHvIM cpeocmeom: OK-7

NoURwWNE

Bonpocek! 111 KOHTPOJILHOM padoThI 110 TeMe «OCHOBHbIE MOHATHUSA U OIIPeIeSIeHUs.
SIBy1eHust ropeHus M B3pbiBa. O0mas XapaKTepuCTHKA»
Packpoiite noHsTHE «rOpEeHUEN.
TennoBol 1 HENHON MEXaHU3MbI TOPEHUS U B3PbIBA.
KakoBa ponp katanuruueckux mnpoieccoB u quhdy3un?
Uro Takoe «BOCIIJIaMEHEHHE?
Packpoiite NOHATHS BEpXHETO U HU>)KHETO KOHLIEHTPALMOHHBIX MPEEIIOB BOCILNIAMEHEHHS.

. UeM oTiiM4aeTcs roMOr€HHOE TOPEHUE OT FeTEPOreHHOTO?

. Kakoso pacnpeaciicCHue TeMIeparyp u JIMHUH TOKA B INIaMEHH ?

Hepeltenb KomnemeHnyuil, npogepaemuvix oueHounvim cpeocmeom: OK-7

Bonpocsl 1J151 O0bICTPOro NMCbMEHHOT0 ONPOCA «OJMI-0MPOCA» MO TeMe «XUMHUYecKast
TEPMOJAUHAMHUKA FOPeHUs U B3pbIiBa. PacueT TenioBbIX 3¢ PeKTOB peakiuii ropeHus

1.

Kakwne ocHOBHEBIC TEPMOAUMHAMHUYCCKUC COOTHOLICHHU A BbI 3Haere?

2. YpaBHeHue Ban-nep-Baanbca v BUpHaabHOe ypaBHEHHE.

3. Kax 3Byunt 3akon ['ecca?

4. Kax 3ByunT 3akoH Kupxrogga?

Ilepeuenv kKomnemenyuil, npogepsaemvlx oyeHounvim cpeocmeom: IK-22

Noabkown

N

4.

Bonpocs! 1151 yeTHoro onpoca no teme «Knnernka peakumii ropeHusi 1 B3pbIBa.
Pacuyer ckopocTH peaKkuui ropeHusn

[TonsiTre ckopocTy XUMHUYECKO# peakiuu. CKopocTh 00pa3oBaHUsl KOMIIOHEHTA. DHEPIHs

akTuBany. Heo6xoumble M JOCTaTOUHBIE YCIOBUS NIPOTEKAHUS PEAKLIUH.

KakoBa 3aBUCUMOCTh CKOPOCTH peaKLMu OT KOHIIEHTPAIUU KOMIIOHEHTOB?

Kak 3By4nT 3aKOH AEUCTBYIOIIMX Macc?

Uro Takoe nopsiok peakuuu? Peakuuu 1-ro, 2-ro v 3-ro nopsiikos.

Yro Takoe oOpaTtumas peaxius?

YeM OTAM4aroTCss MEXaHU3MBI MTapaJUIEIbHbIX U ITOCIIEIOBATEIbHBIX PEAKIIHNA?

Packpoiite noHATHE «1IEMHON peakuuny». Pa3BeTBIAIOMIMECS U HEPA3BETBIAIOLIUECS LIENH.

Bonpocsl KOHTPOILHOM padoThl O TeMe «MacconepeHoc U Temionepeaaya B
Nnpoueccax ropeHus

[Tonobue mporieccoB MaccomnepeHoca U Teronepenadn. TemmonpoBoiHOCTh U AU Y3
B HEMOJIBUKHOM CpeEIE.
Kak 3Byuat 3akoHbl @ypbe u Ouxa?
YpaBHEHHs] KOHBEKTUBHOTO IEpEeHOCa Teria U BemecTBa. UemM oTiimuaroTcsi CBOOOIHAS 1
BBIHYK/ICHHAsI KOHBEKIINH?
VYpaBHeHus OanmaHca MacChl, BEIIECTBA, TEIJIOBOM YHEPTUN?

Ilepeuenv komnemenyuil, npogepaemvix oyeHoUHbIMU cpedcmeamu: I1K-22



Bonpocs! 14151 ycTHOro onpoca 1o reme « Teopusi ropeHusi ra30BO31yLIHBIX H
NMapoBO3AYILIHBIX CMecei»
OO01as XapakTepUCTHKA IJIAMEHU U 3aKOHOMEPHOCTEN €ro pacinpocTpaHEHUs!.
Ot yero 3aBucuT Gpopma GpoHTa IITaMEHHU?
Kakue xapakTepHble peKMMbl HOPMaJIbHOTO TOPEHNUS BbI 3HaeTe?
KakoB MexaHu3M nepexojia FrOpeHus B I€TOHALUIO?
[Topo6ue mosneit TeMnepaTypsl 1 KOHIICHTPALIWH.

arONE

Bonpocs! 1151 0bICTPOro NMCHMEHHOT0 01poca «0uI-onpoca» no reme «Teopus
TOpeHusi AUCIEPCHBIX U FOPIOYHX MAaTEPHAJIOB
Kak npoBouTCs BBISBIEHUE JIMMUTUPYIOLIEH cTagquun?
2. T'openue yris. AHanu3 3aBUCMMOCTH CKOPOCTH FOPEHUS OT CKOPOCTH ITPOAYBKU BO3yXa
U OT TEMIIEPATYPBL.
3. Teopust ropeHHs] METAJIIOB.

=

Bonpocs! 1151 KOHTPOJIbHOI pa6oThl 0 TeMe «Teopus Ten10BoOro B3pbIBa»
1. Kak ocymiecTBisieTcsi BBIBOJ OCHOBHOTO HECTAIIMOHAPHOI'O YPAaBHEHUS Ui TEMIIEPATYPbI
ropeHus?
CraunoHnapHasi TeopHs TEII0Boro B3pbiBa. Kpurnueckue yciaoBus.
CrannonapHas TeOpHs TEIJI0BOrO B3pbiBa. OlpeneneHue TeMIeparypbl BOCILIAMEHEHUS.
4. CranuoHapHasi TEOpUsl TEIUIOBOTO B3phIBa. YYET TEIIOOTIAUH.

wn

Ilepeuensy komnemenyuil, npogepaemuvix oyeHouHvimu cpeocmeamu: OK-7

Bonpoch! 1151 yeTHOT0 onpoca no teme « Hanpapienusi pa3BuTHs TEOPUH TOPEHUS U
B3PbIBa»

1. Kakwue axTyanbHble HalpaBJIEHUS Pa3BUTHS TEOPUU TOPEHMS U B3pbIBa Bbl 3HAaeTE?

2. Hcnonb3oBaHWe METOJOB TEOPUU TOPEHUS U B3phIBA I TPOTHO3UPOBAHHS U
obecrieueHust 0€30MaCHOCTH MTPOU3BOICTBEHHBIX MPOIIECCOB.

3. Hcmonp3oBaHHWE METOJOB TEOPHUH TOPEHUS © B3pbIBA M MPOTHO3UPOBAHUSA
YPE3BBIYANHBIX CUTYALMH U JIOKAJIM3ALMH UX ITOCIECICTBHAMN.

Ilepeuens Komnemenyuil, npogepaemvlx oyeHoUHbvim cpeocmeom: ITK-22

3agaum no reme «XUMHYECKAs TEPMOAUHAMMKA FOPeHNs M B3pbIBa. Pacuer TenjioBbIX
3¢ dexTOB peakuuii ropeHus»
3amaua 1.
Onpenenuts TEMI0BOM 3PPEKT peakinu:
A|203 Kopsz)+3SO32a3: AIZ(SO4)3K])+A Hx .
7=298 K, p=1 atm.
AH?P (Al2(SO)4)= - 3434 xJTx/moms, AHP (Al203)= - 1675 kJ[/Momb,
AHP (SO3)= - 395,2 kJ[/MOIb.
Brimucate mpocThie BEIIECTBa, BBIMHCATh BCE PEAKIMH OOPa30BaHUS HMCXOAHBIX BEUIECTB U
MPOJIYKTOB U3 MPOCTHIX BELIECTB.
3anaua 2.
Onpenenuth TEMIOBOM YPPEKT peakiuu:
A|203 KopyHt)+3SO32a3= AIZ(SO4)3Kp,
€CJIM peakIus MPOXOANT B aBTOKIaBe rnpu V= const, T= 298 K,
Qp=-4H= 573,4 xJI)x/MOTb.
3anaua 3.
Boerurcnuth TerioBoit 3G dext oOpazoBaHUsS aMMHaKa U3 MPOCTHIX BEUIECTB MPU CTAHAAPTHBIX
ycinoBusx: p=1 at™m., 7=298 K, 3Has TermnoBbie 3OPEKTHI CIeTYIONNMX PEaKIIHii:
1) 2H>+02 2 2H 205000+ A H1°
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2) 4NH3+30; =2 6H 20,00+2No+. A H2°

A H1°= -571.68 xJIx/monb; A Ha’= 1530.28 kJIx/MOJIb.

3amaua 4.

ITpu ropenun Bogopozaa ¢ o6pazoBaHUEM ra3000pa3HOIl BOABI:

H>+1/202 2 H0

BeIACIAeTCS AH1= -241,84 xJ>k/MOJIb.

UzBectHO, uTO0 AHnapootpas. H20=44 kJx/Monb. CKOIBKO TEIJIOTHI BBIACIUTCS MPU 00pa30BaHUU
KUAKOU BOZBI?

3anauu no teme «KuHeruka peakumii ropeHusi ¥ B3pbiBa. Pacuer ckopocTu peakuuii
rOpeHus»
3amgaua 1.
I[Be PCaku OJUMHAKOBOI'O IMOPAJAKAa UMCHOT PAaBHBIC MPCAIKCIIOHCHTIHUAIIbHBIC MHOXHUTCIIN, HO

ux sHepruu aktupanuu otmmyaiorcs na AE =E, —E, =419 . PaccunrtaTh oTHOMECHHS

MOJlb
KOHCTAHT CKOpocTel 3tux peakuuid mpu T=600K.

3agaua 2.

[Ipu ogHOM U TOH K€ KOHIIEHTPALIMK Pearupyronx BemecTs ckopocth peakuuu npu 303 K BaBoe
BbIlIe, yeM npu 293 K. Beruucnure Bennuuny npoussoanoii d In k/dT mpu 300 K.

3agava 3.

KoHcTanTa ckopocTy peakuuy rpu 298 n 323 K coorsercTBenno pasra 0,0093 u 0,0806 munt.
Omnpenenure YHEPTUIO AKTUBAILIUU TON PEaKIIUU.

3agaua 4.

Peakuns A+B=C 2-ro nopsnka. Eciau ucxomHsle KOHIEHTpauuu pasHbl, To 3a 500 ¢ peakuus
npoxoaut Ha 20%. 3a kakoit Bpemst oHa npoiaeT Ha 60%?

3anaum no Treme «MacconepeHoc U TenJionepenaaya B Mpoieccax ropeHus
3agaua 1.
N3yuaercs mpouecc ropeHuss yriss B TpyOke nuamerpom 1 cm. Ilpu ckopocTu mpoayBKu
kucinopona Oomee 200 /muH  pexkum  TypOynusupoBaHHbBIA.  Yucno  lepsyna

Sh=0,024-Re"® - Sc”.
1) Haiit ko3 durment Macconeperoca [ kucnopona uepes auddy3nonnsiii caoii npu 7'=900
K, eciu D02 =1 em?/c, L =10 cm?/c.

2) Bo ckonbko pa3 yBenuuuTcs KodpGUIIMEHT MacCcomepeHoca, €Cliu
W2 =400 y1/MuH.
3amaua 2.

B ycnoBusix npenpiayiieit 3aaun HallTH, Ha CKOJIBKO YMEHBIIUTCSA Macca TpyOKH AauHON 1 M 3a
1 MuH, ecnu cuMTaTh, YTO Ha BXOJ MoJaercs Bo3ayX, P=1 aTMm., oObeMHas 107l KUCIOpOJa

r(o,)=0,28, =900 K.

3agaum no teme «Teopusi ropeHus IUCIEPCHBIX U TOPIOYHX MATEPUATIOB
3anauva 1.
Haiitn ckopocTh TOpEHHS YIIIsl, €CIH MMOBEPXHOCTD YIIIsI 00yBAeTCs BO3IYXOM IPH HOPMATEHOM
atMoc(epHoM naBneHuu. M3BecTHO, uTo Koaddument nudpdysuu kuciopoaa pasen D(02)=1
cM?/c, TommmHa UdGY3nOHHOTO clos roperus 6=0,1 cM M KOHCTAaHTa CKOPOCTH TOPEHHMS
k=20 cm/c.
3agaua 2.
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1)
2)

3)

1.

N3yuaercs ropeHme yrias BHYTPH YroiabHOW TpyOku. HailTh Ha CKOJBKO MUJUIMMETPOB
YBEJIMYUTCS AUAMETP TPYOKH 32 10 MUHYT, €CJIH BBITIOHSIOTCS YCIOBHSI TOPSHUS U3 TIPEIbIIYIICH
3a/1a4H.
3agaua 3.
Paznoxxenne HEKOTOPOTO BELIECTBA SIBISAETCS peakmueit 2-ro mopsiaka. E=23,1k/x/Monb, N=2,
T=300 K, ®pa:=95% B uac. Berauciautb Temmneparypy, Ipu KOTOPOI 3TO BEIIECTBO pa3iaraercs
CO CKOpPOCThIO 77,5% B MUHYTY.

IIpumep 3a1a4 1JI1 KOHTPOJIbHOMH PAa0OTHI.

BapuanTt 1

1. 3aBucHMOCTH TeII0BOTO A (deKTa peakiuu oT TeMieparypsl. 3akoH Kupxrodda.
2. Otan (C2He) cropaer B OTKPBHITON TOpPEJIKe MPH MOCTOSHHOM JaBJieHUH. MI3BeCTHBI
CJeyIolre JaHHBIE:

CoHs 02 H>0 razoobp | CO>
Tennora obpazosanus npu 298 K, xJlx/Mons | -84.7 0 -241.8 -393.5
Cpenusis TernoeMKocTh, J[k/Moab.K 52.7 29.4 33.6 37.1

1) Haiitu TemoBoii 3 dexT cropanus 3Tana npu Temmneparype 298 K;

2) Haiitu TemoBoii a3 dekt cropanus sTana npu temmneparype 1000 K;

3. Pa3noxeHne HEKOTOPOTo B3PHIBOOMACHOTO BEIIECTBA SBIISETCS peaKlUel MepBOTo MOpsIKa C

sHeprueit akruBanuu 23,1 kJlx/Moub. Tlpu 300 K pasmoskeHue 3TOro BemiecTBa MPOXOIUT CO

ckopocThio 0,01% B yac. M3BecTHO, UTO BEIIECTBO B3PHIBACTCS, €CIIU CKOPOCTh €ro Pa3ioxKeHUs
cocraBut 1% B yac.

1) Haiith, ¢ xakoil CKOpOCTBIO BelIecTBO OyAeT pa3iarathcs npu temmneparype 500 K;

2) IIpu kakoii TeMiiepatype pou30MaeT B3pbIB?

4. TlpeBpamenne BemecTBa A B BemecTBO D mpu ydactum C mporekaer 1o CleayroIeMy

MCXaHU3MY:
ki

ks
A<k:>B (1), B+C=D @)

Kakoe BeniecTBo SBIsS€TCS MPOMEKYTOUHBIM IPOIYKTOM?

Haiitu BeIpaskeHue Ui CKOpocTH oOpa3oBaHMs BeliecTBa D, MCIONb3yst METOJI CTallMOHAPHBIX
KOHILEHTpauui (MOJOXKUTh, YTO PE3YJIbTHUPYIOIIAas CKOPOCTh 00pa3oBaHUS MPOMEKYTOUHOTO
BELIECTBA paBHA HYJIIO);

[Toka3zarb, 4YTO MpU BBICOKMX KOHILEHTpauusax BemiectBa C peakuus oOpa3oBaHus BemiectBa D
MOJKET CJIe/I0BaTh YPaBHEHUIO NIEPBOIO MOPsI/IKa, a IPU MaJbIX KOHLEHTpauusx C — ypaBHEHUIO
BTOPOTO MOPSAKA.

Bapmuanr 2
IIpenensl BocruiameHeHus ctexuoMmerpuueckor cmecu Hz u Oz. ITomyocTpoB BocIiaMeHEeHHS.

2. 1) Omnpenenuts TemI0Boi 3¢ ekt ropenust meranona npu 298 K u nasnenuu 1 atm:
CH30H  + (3/2)02=CO2r +2 H20 ¢

2) Onpenenuts TemnoBoii a¢dext ropenus meranona mpu 2000 K.

3) Haiitu teroBoit 2@ dexT 310l peakuuu, npotekatonieit npu 2000 K u nmoctosHHOM 00beMe.

BemectBo CH30H ¢ ) H2O CO2
'ertota obpazoBanus npu 298 K, xJlxx/monp | -201.2 0 -241,8 -393,5
Cpennsis TerIo0eMKoCTh, J[k/Moib.K 42.9 29,4 33,6 37,1

3. Paznoxxenue HCEKOTOPOIr'0 BCUICCTBA ABJIACTCA pCaKLII/Ieﬁ BTOpPOIO nopsaaka ¢ 3Hepmel>'1 aKTUBalluu

23.1 xIx/momnb. [Tpu 300 K paznokeHne 3TOTo BemecTBa MPOXOoaUT CO CKOPOCcThio 95% B 1 vac.

1) Beruncnure tremmneparypy, Ipu KOTOPOH 3TO BEHIECTBO pa3ilaraercs co CKopoctoero 77.5% B 1 MuH.
2) C xakoi CKOpOCTBIO OyJIeT UATH peakius pasioxxenus nmpu 500 K?
4. OgHUM U3 MEXaHU3MOB Pa3JOKEHHS 030HA M OOpa30BaHMs «O30HOBOHM JBIPE» B arMocdepe

SIBJISICTCSI TIOCIIEZIOBATEIBHOCTD CIIEAYIOIINX PEAKIIHA:
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Ky ky
0, +NO—0, + NO, (1), NO, + O—>NO +0, )

1) Kakoe BeIecTBO SBISETCS MPOMEKYTOYHBIM MPOTYKTOM?

2) Haiitu BbIpaKeHHE JUISI CKOPOCTH OOpa30BaHMs KHUCIOPOA, MCIOIb3Ys METOJ CTallMOHAPHBIX
KOHIEHTpaluui (MOJOXKUTh, YTO PE3yIbTHUPYIOIIas CKOPOCTh 00pa3oBaHUS MPOMEKYTOUHOTO
BEILECTBA PaBHA HYJIIO);

3) Iloka3aTh, YTO pEAKIMIO PA3JIOKEHHS O030HA MOKHO PacCMATPHBATh KaK PEAKIMI0 IEPBOrO
MOPSI/IKA IO 3TOMY BEIIIECTBY.

Ilepeuens komnemenyuii, nPoGePAEMbIX OUEeHOUHBIM cpeocmeom: ITK-22

Kpurtepnu oneHnBaHus pe3yJibTaTOB YCTHOIO OIpoca.

OueHka «omauuHO» CTAaBUTCS, €CIUA CTYAEHT IIOJHO M3JIaraeT Marepuan (OTBEYaeT Ha
BOIPOC), JAeT IMPaBWIBHOE OIPEJEIIEHUE OCHOBHBIX IOHATUH; OOHapy)XHWBaeT IOHMMaHHUE
Marepuaia, MOXeT 00OCHOBATh CBOM CYX/ICHUS, TPUMEHHUTh 3HAHHS HA MPAKTHUKE, IPUBECTH
HE00X0/IMMbIE IPUMEPHI HE TOJIBKO U3 yUeOHMKA, HO M CAMOCTOSITEIIbHO COCTABIIEHHBIE; N3JIaraeT
MaTepual Mocie0BaTeNbHO U IPaBUIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOTO SA3bIKA.

OneHka «xopouio» CTAaBUTCS, €CIU CTYIACHT JAeT OTBET, YJOBJIETBOPSIOIIMNA TeM e
TpeOOBaHUSAM, YTO U JJISl OLEHKU «OTJIMYHO», HO JomycKaeT 1-2 omuOKu, KOTOpbIE caM XKe
UCIIpaBIISET, U 1—2 HepoueTa B OCIIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHUH HU3J1araeMoro.

OueHka «yodognemeopumenvrHo» CTABUTCS, €CIM CTYJCHT OOHApy)KMBaeT 3HAHHUE U
[OHUMaHHE OCHOBHBIX MOJIOKEHUN TaHHOM TeMbI, HOT U3J1araeT MaTepuall HEMOJIHO U JOIYCKaeT
HETOYHOCTH B OINPEACICHUU TOHATHH WM (POPMYTUPOBKE MpPaBHUJ, HE YMEET IOCTATOYHO
rJ1yOOKO M JI0Ka3aTeIbHO 00OCHOBATh CBOM CYXKICHHUS M MPUBECTH CBOM MPHUMEpHI; U3JIaraeT
MaTepuall HeloCIeA0BaTeIbHO U I0MYCKAeT OMHMOKHY B SI35IKOBOM O(OPMIIEHHH H3J1araeMoro.

OueHka «HeyooenemeopumenbHoy) CTABUTCS, €CIIU CTYJEHT OOHApYyXHBAaeT HE3HaHUE
OoJbIIel YacTH COOTBETCTBYIOIIETO BOMNpOCa, JOMYCKaeT OMUOKH B (HOpMYIHpOBKE
OTpeNielIeHuH M TpaBWJI, WCKAaXAIOIIME MX CMBICH, OECHOpsIOUHO M HEYBEPEHHO H3jaraer
matepuan. OueHka «2)» OTMEYaeT TaKMe€ HEIOCTaTKU B IOJATOTOBKE, KOTOPBIE SBIISIOTCS
CEPbE3HBIM NPEMATCTBUEM K YCIIEIIHOMY OBJIAJICHHUIO IIOCIEAYIOIINM MAaTepHAJIOM.

Kpurtepus ouennBanus pe3yjbTaTOB MPAKTHYECKOT0 3aHATHH C pellleHHEM 3a/1aY.

OrneHka «omauyno» BBICTABISIETCS, €CIM CTYICHT MMeEeT IIyOOKHe 3HaHHUsA y4yeOHOro
MaTepuaia Mo TeME NPaKTHUYeCKON paboThl, MOKAa3bIBAET YCBOEHHUE B3aMMOCBSA3M OCHOBHBIX
MOHSITHUM, UCTIONB3YEMBIX B PabOTe, CMOT OTBETUTh HA BCE YTOUHSAIOIINE U JOMOJHUTEIbHBIE
Bonpochl. CTYyIEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOIO0 M MPAKTHYECKOro MaTepuana Io
TeMe TPAKTHUYECKOH palOoThI, OMpenesseT B3aWMOCBSI3M MEXAYy MOKa3aTelsIMH 3aJadyu, AaéT
NPaBWIBHBIA aJTOPUTM pEIICHHs, ONpeAesieT MEKIUCIHUIUIMHAPHBIE CBS3H 110 YCIOBHUIO
3a/1aHusl.

OneHka «xopouio» BBICTABISETCS, €CIHM CTYJIEHT MOoKa3al 3HaHHE y4yeOHOro marepuana,
YCBOMJI OCHOBHYIO JIUTEPATYPY, CMOT' OTBETUTH MOYTH MOJTHO Ha BCE 3a/1aHHBIE JOMOIHUTEIbHbIE
U YTOYHSIOIIME BOMPOChl. CTYIEHT JAEMOHCTPUPYET 3HAHUS TEOPETUYECKOT0 M MPAKTUYECKOTO
MaTepuaiga MO TeMe MPaKTHUYeCKOH paboThl, MOIMyCKas HE3HAUYWTEIbHBbIE HETOYHOCTH TpPHU
pelIeHnH 3ajad, UMesl HEMOJIHOe TOHMMaHWEe MEXIUCIUILUTMHAPHBIX CBS3EeH TpPH MPaBHIEHOM
BBIOOpE aNropuT™Ma perieHus 3adaHus.

OneHka «y0oenemeopumenbhoy BbICTABIISETCS, €CIU CTYIEHT B 11€JI0M OCBOMJI MaTepHall
NPaKTUYECKON pabOThl, OTBETHJI HE HAa BCE YTOUHSIOUINE U JOMOJHUTENbHbIE BONPOCH. CTYAEeHT
3aTPYJHAETCS C TPAaBWIbHOM OLEHKOM TMPENIoKEeHHON 3aauyu, JTa€T HEMOJHBIM OTBET,
TpeOyIoMMii HABOAAIIMX BOMPOCOB MPEMOAaBaTeNsi, BHIOOP alropuT™Ma peElIeHUs 3aadu
BO3MOJKEH IPU HABOSIIMX BOIPOCAX MPENoIaBaTesl.

OueHka «Hey0061€meopumenvHo» BBICTABISETCd CTYINEHTY, €CIM OH HMEET
CYIIIECTBEHHBIC MPOOEbI B 3HAHHMSIX OCHOBHOTO y4e€OHOTO MaTepHayia MPaKTHYECKOW padoThI,
KOTOPBII NOJHOCTBIO HE PACKPBUI COAEPKaHUE BOPOCOB, HE CMOT OTBETHTh HAa YTOUHSIOIIUE U
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JIOTIOJTHUTEIbHBIE BOMPOCHL. CTYIEHT 1aéT HEBEPHYIO OLICHKY CUTYAIMH, HETIPABUILHO BHIOMpAET
AJTOPUTM JICUCTBHIA.

Kpurepun oneHuBaHus pPe3yJIbTaTOB OBICTPOro0 MUCbMEHHOI0 ONPOCca («OJHUI-0MPOC»H):
Kaxnomy CTyaeHTy BbIaeTcsl CBOM COOCTBEHHBIH, Y3KO C(OPMYIMPOBAHHBIA BOMIPOC.

OtBer noKeH OBbITh YETKUM M KpPAaTKUM, COJIEP’KallMM BCE OCHOBHBIE XapaKTEPUCTUKU
OINMCHIBAEMOT0 MTOHATHUS, UHCTUTYTA, KATETOPHH.
[IxaJjia oneHUBAHNSA:
«Omauunoy - BONPOC PACKPBHIT IOJIHOCTHIO, TOYHO OOO3HAUYEHbl OCHOBHBIE IOHATHS U
XapaKTEPUCTUKHU I10 TEME.
«Xopouioy - BOTIPOC PACKPHIT, OJTHAKO HET IOJHOTO OMMCAHUS BCEX HEOOXOMMBIX JIEMEHTOB.
«Yooenemeopumenvnoy - Borpoc pacKpbIT HE MOJIHO, MPUCYTCTBYIOT IPyOble OMIMOKH, OJJTHAKO
€CTb HEKOTOPOE IIOHUMAHUE PACKPBhIBAEMBIX ITOHITH.
«Heyooenemeopumenvhoy - OTBET Ha BOIPOC OTCYTCTBYET WJIM B LIEJIOM HE BEPEH.

Kpurtepuu oneHnBaHus pe3yJbTATOB KOHTPOJIBHBIX PadoT.

OneHka «omau4HO» BHICTABISIETCS, €CIIM CTYAEHT BBINOJHWI paboTy 0e3 ommboK U
HEJI0YETOB, JIOIYCTHII He O0Jiee OJJHOrO HEeJl0UeTa.

O1eHKa «xopouioy», €Cu CTYJICHT BBIIOJIHII PadOTy MOJHOCTBIO, HO JOITYCTHII B HEH HE
6oiee ofHOI HErpyOoil OIMOKU U OTHOTO HE0UeTa, WM He 0oJiee IBYX HEJJOYETOB.

OneHka «yoosnemeopumenbHo», €CIW CTYIEHT NPAaBWIBHO BBHIMOJHWI HE MEHEee
MOJIOBUHBI pabOThI WU AOMYCTUIT HE OoJiee ABYX TpyObIX OMMOOK, WK He OoJiee 0JIHOM Tpy0oit
Y OJTHOH Herpy0oil OIMOKH ¥ OJTHOTO HEJ0YETa, HITH He 00JIee IBYX-TPEeX HErpyObIX OMUOOK, HITH
OJTHOW HerpyOoi OIIMOKHM M TpeX HEI0YeTOB, WIM MPH OTCYTCTBUU OIIMOOK, HO NMPH HATUYUHU
YeThIpeX-TISTH HEA0YETOB, IUI0XO0 3HAET TEKCT IPOU3BEICHUS, IOMYyCKAET UCKa)KeHUE (PaKTOB.

O1eHKa «Hey0oenemeopumenbHo», €Ciiv CTyIeHT JOIyCTHII YACIIO OIMIMOOK U HEJOUETOB

NPEBOCXOJIAIIEe HOPMY, TPU KOTOPOM MOKET OBITh BBHICTABJICHA OLEHKA <«3», WM €CIH
NPaBUIBHO BBIOJIHUI MEHEE MOJIOBUHBI paOOTHI.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /IS IPOBEACHUS MPOMEKYTOYHOM ATTeCTAIUM.
3ayeTHO-IK3aMeHAIHOHHbIE MATEPUAJIBI
IS IPOMEKYTOYHOM aTTecTanuu (IK3aMeH)

Ilepeuensv komnemenyuu, nposepaemuvix oyeHoYHsIM cpeocmeom: OK-7

1 Omnpenenenne ropeHus: TpUpoa MpeaeaoB mpu ropeHuu. [Ipeaens! Mo KOHIEHTpaluu U
TEMIIepaType TOPEHUS.

2 IlpenenpHBIC TApaMeTPHI IPH TOPSHUH — TTOKA3ATEIIN MTOKAPHON OTTACHOCTH BEIIIECTB.
[Ipumeps! Tpu BOZHUKHOBEHUU TOPEHUSI.

3 IIpenenvHbIC TapaMeTPHI IPH TOPEHUH — TTOKA3ATEIH MTOKAPHOU OITACHOCTH BEIIECTR.
[Ipumepsl 1pu pacnpoCTpaHEHUU TOPEHUSL.

4  KoHIIEHTpaIlMOHHBIC TTPEIEIbI PACIIPOCTPAHEHHUS TNIAMEHH (BOCIIJIAMEHEHWS ); BIIUSIHHEC
JIaBJICHUSI.

5 KonneHTpamroHHbIe TpeIebl paclpoCTpaHeHUs IIaMEeHH (BOCIIJIAMEHEHHS ); BIUSHHE
MOIIIHOCTH UCTOYHHUKA 3aKUTAHUSA.

6 KoHmeHnTpannoHHble Ipeelibl pacpOoCTpaHEHUs TUIAMEHH (BOCIITIAMCHEHHS ); BITUSTHUE
COJIepKaHUsl MHEPTHBIX Ta30B U XMMHYECKHU aKTUBHBIX HHTHOUTOPOB. MUHUMATbHAS
baermaruzupyromias koHneHTparus (MOK), MuHIManbHOE B3pBIBOOIIACHOE COJIEP KaHUE
kucnopona (MBCK).

7 BzauMocBs3b TeMIIepaTypbl TOPEHUS U KOHIIEHTPAIIMU TOPIOYETO B MAPO-Ta30BO3YIITHBIX

CMECSIX.

DeMeHTHI (OCHOBBI) TETNIOBOM TEOPUHU CaMOBOCIUTaMeHeHUs. KpuTnyeckue ycioBus.

9 AKTyaJibHbIE HAPABJICHUS PA3BUTHS TEOPUU TOPSHUS U B3PhIBA.

o
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
31

32

33

34
35

Vcnonb30BaHue METOIOB TEOPHH FOPEHHUS M B3PbIBA U1l IPOTHO3UPOBAHUS U 00ECTICUeHUS
0€30I1aCHOCTH ITPOU3BOICTBEHHBIX IPOLIECCOB, MIPOTHO3UPOBAHUS YPE3BbIUAIHBIX CUTYaLIUH
Y JIOKQJIM3ALUU UX MOCIEACTBUN

Ilepeuens komnemenyuu, nposepaemvlx oyeHounvim cpeocmeom: OK-7, IIK-22
TemnepaTypa caMOBOCIUIaMEHEHUS — [10Ka3aTelb MOXKapHOI OITaCHOCTH BellecTB. BiausHue
KOHLEHTPALMU TOPIOYETro B apOra3oBO3AYIIHON CMECH.

TemnepaTypa caMOBOCIUIaMEHEHUS — [10Ka3aTelb MOXKapHOH OITaCHOCTH BellecTB. BiausHue
MHEPTHBIX I'a30B U XUMUUECKU AKTUBHBIX HHTMOUTOPOB B NAPOra30BO31yIIHBIX CMECSX.
TemnepaTypa caMOBOCIUIaMEHEHUS — [10Ka3aTelb MOXKapHOI OIIaCHOCTH BellecTB. BiausHue
JIaBJICHMUSL.

TemnepaTypa caMOBOCIUIAaMEHEHUS — [10Ka3aTelb OXKapHOI OITaCHOCTH BellecTB. BiausHue
pa3MepoB coCyZia, B KOTOPOM HAXOAMUTCS IapOra3oBO31YyILHAs CMECH.

TemnepaTypa caMOBOCIUIaMEHEHUS — [10Ka3aTelb MOXKapHOH OITaCHOCTH BellecTB. BiausHue
dopMbl cocyia, B KOTOPOM HAXOJUTCS Aapora3oBo3 JYIIHAs CMECh.

CranpaprtHas (cipaBodHasi) TeMIlepaTypa CaMOBOCIUIaMEHEHUs. XapaKTep €€ U3MEHEHNUS B
TOMOJIOTMYECKOM Psly BEILIECTB.

[IpencraBieHust 0 MEXaHU3ME 3aKUTaHMSI TapOra30BO3AYIIHBIX CMECEH HArPEeThIM TEJIOM.
Kputnueckue ycioBus 3aKUTraHusl.

TemnepaTypa 3a)XKUranus — peAeabHbIN IapaMeTp BO3SHUKHOBEHUS ropeHus. Bnusaue
COCTaBa Napora3zoBO3AYIIHON CMECH.

TemnepaTypa 3a)XUraHus — peAeabHbIN IapaMeTp BO3SHUKHOBEHUS ropeHus. Bnusaue
pa3MepoB 3aKUTAIOIIErO Tea.

IIpencraBieHus 0 MEXaHU3ME 3aKUTAaHUS [TAPOTra30BO3AYIIHBIX CMECEH MIEKTPUIECKOMN
HACKPOH.

BnusiHue cocraBa roprodeil cMecu Ha MUHHUMAaJIbHYIO SHEPTulo 3akuranus. Kputuueckas u
HaCBILIAIOIIAsi MOIIIHOCTH UCTOYHHKA 3a)KUTaHUS.

Kunernueckoe ropenne. Ctpykrypa niaameHu. [loHsTHE HOpMaTBEHONM CKOPOCTH
pacnpoCcTpaHEHHs IIAMEHU 110 T'a30BO3AYIIHBIM cpeiaM. BiausHue coctaBa roproueil CMECH.
B3aumocBs13p HOpMaNbHON CKOPOCTH PacipOCTPAaHEHUS MJIAMEHU M CKOPOCTH XMMHUYECKON
peaKkuy ropeHus (1o TerIoBON TEOPUN ).

HopmanbHas ckopocTh pacpocTpaHEeHHs MJIaMEHU 110 Ia30BO3AYIIHBIM cMecsaM. BrausHue
KOHIIEHTPALMN UHEPTHBIX Ta30B U XMMUYECKU aKTUBHBIX HHTHOUTOPOB.

B3pbiBHBIE MTpoLIECCH TPU TOPEHNHN TAPOTa30BO3yIIHBIX CMECEH.

JleToHanus Ipu KHHETUYECKOM FOpeHHH ra3oB. CMecH, CIIOCOOHBIE K JIETOHAIHH.
KonuenTpanuonssle npeaesnsl pacpoCcTpaHEHHs MIaMeHU Ipu AedIiarpalliOHHOM U
JETOHALMOHHOM TOPEHHUHU.

Paccuntarh cranAapTHYIO TEMIIepaTypy CaMOBOCIIJIAMEHEHHUS BEILIECTBA B BO3/1yX€ I10
CpeaHen JJIMHE YIIIEPOAHOM LIETIH.

Paccunrtars ko3¢ dumeHT n30bITKa BO3yXa MPU TOPEHNH BEIIECTBA HA HIDKHEM
KOHIIEHTPALIMOHHOM IIPEJEIIE.

Paccuurtars ko3¢ dunueHT n30bITKa BO3yXa IPU TOPEHUH BEIIECTBA HA BEPXHEM
KOHIIEHTPALIMOHHOM IIPEJEIIE.

Paccunrtarh TemMnepaTypy ropeHusl CTEXHOMETPUUECKON CMECH BEIIECTBA B BO3TyXE.
Paccunrars Temneparypy ropeHust BEIeCTBa B BO3/1yX€ Ha HIPKHEM KOHLEHTPALlMOHHOM
npenaere.

PaccunTarh KOHLEHTpALIMIO KMCIOPO/ia B POAYKTAaX TOPEHUS BELLIECTBA HA HUKHEM
KOHIEHTPALIMOHHOM TIpeielie.

Huddysznonnoe ropenne razoB. CTpykrypa miameHu. MizmMeHeHne BBICOTHI (pakerna

11 y3MOHHOTO TIIAMEHU B PEKMME JIAMUHAPHOTO U TypOYJIEHTHOTO TOPEHHUS.

Bnusinue TypOyneHTHOCTH Ha CKOPOCTh MU ()Yy3MOHHOTO TOPEHUSI.

VYcioBus BOCIUIaMEHEHHUSI TOPIOYUX KUJKOCTEN MPU KPAaTKOBPEMEHHOM BO3/ICHCTBUM
VCTOYHUKA 3auranus. TemnepaTypHble Ipeenbl paclipoCTPaHEHUs [IJIaMEHH
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(BOCIIIaMEHEHHS ), TEMIIEPATYPBhI BCIIBIILIKY U BOCIUIAMEHEHUS II0Ka3aTeNIN OKapHOU
OMNAaCHOCTH.

36 YcnoBHs BOCILIAaMEHEHUS JKUAKOCTEH MPH UM TEIILHOM BO3ACHCTBUM UCTOYHHUKA
3aKUTaHUS.

37 PaccuuTaTh BO3MOXXHOCTH 00pa30BaHUs B3PHIBOOIIACHBIX KOHIICHTPALUI IPU CMEIICHUU
orpezieNIeHHBIX 00BEMOB MOPIOYEro raza u Bo3ayxa.

38 PaccuuTarh BO3MOXHOCTH 00pa30BaHUs B3PHIBOOIIACHBIX KOHIIEHTPALIUI MIPH CMEIICHUH
orpezieNIeHHBIX 00bEMOB HECKOJIBKUX FOPIOYHMX T'a30B U BO3yXa.

39 Paccuutarh HanboJsee MokapoB3pHIBOONIACHYIO KOHIIEHTPALIMIO Toproyero rasa wiu mapa [K
B BO3JlyX€.

40 Paccuutarh HanboJee MoKapoB3pHIBOONIACHYIO KOHIIEHTPALIMIO TOproYero ra3a min napa 'K
B KHCIIOPO/IE.

41 Paccuutarh HanOOJIBIIEE KOJTUIYECTBO KHUIKOCTH, IIPU UCTIAPEHUH KOTOPOH B ONPEICICHHOM
o0BeMe co3/1aeTcsl B3phIBOONACHAS KOHILIEHTPALIUS €€ TapoB.

42 PaccuuTaTh HaMMEHBIIIEE KOJUYECTBO KHUIKOCTH, IIPU UCIIAPEHUN KOTOPOH B ONPEIeICHHOM
o0BeMe co3/laeTcsl B3phIBOONACHAS KOHILIEHTPALIUS €€ TapoB.

43 PaccuuTarh KOJIMYECTBO KHUIKOCTH, TIPU UCIIAPEHUU KOTOPOU B OIIPEIEIIEHHOM 00beMe
co3aercs Haubosee B3PbIBOONIACHAS KOHIICHTPAIUS €€ MapoB.

44 MexaHu3M paciupoCTpaHEHUs TJIAMEHH IO TIOBEPXHOCTH JKUJIKOCTU. BriusHue HauaabHOM
TEMIIepaTyphl )KUJIKOCTH Ha CKOPOCTh PACIIPOCTPAHEHUS IUIAMEHH B OTKPBITOM COCY/IE.

45 MexaHu3M pacnpoCTpaHEHUs TJIAMEHH IO TIOBEPXHOCTH JKUJIKOCTU. BriusHue HauaabHOM
TEMIIEpaTyphl )KUJIKOCTH Ha CKOPOCTh PACIPOCTPAHEHUS TUIAMEHH B 3aKPBITOM COCY/E.

46 MexaHHU3M BBITOpaHUS KUAKOCTEH B pe3epByape. MaccoBasi v JMHEWHAs! CKOPOCTH
BBITOpaHUsI.

47 MaccoBasi CKOPOCTb BBITOpaHUS KUJIKOCTU. BiusiHue nuamerpa pesepByapa.

48 MaccoBasi CKOPOCTb BBITOpaHUs )KUAKOCTH. BiMsiHue ypOBHS )KHJKOCTH B pe3epByape.

49 OcoOeHHOCTH BBITOPAHMS CMECH TOPIOYHX KHIKocTel (He(Th). OOpa3oBanue
TOMOTEPMUYECKOTO CIIOA.

50 Amnanu3 BIHSHHS KOHIIEHTPAIUN KUCIOPO/Ia B OKPYKAIOIIEH Cpejie Ha MaCCOBYIO CKOPOCTh
BBITOpPAHUS KUJKOCTH.

51 MexaHu3M pacpOoCTpaHEHUs IUIAMEHHU 110 TOBEPXHOCTH TBEP/BbIX BelllecTB. BiusHue
OpHEeHTaIuK 00pasiia Ha JIMHEHHYI0 CKOPOCTb.

52 MexaHu3M pacrpoCTpaHEHHS TUTAMEHH T10 TIOBEPXHOCTH TBEP/BIX BellecTB. BimsHue
TOJIIMHBI 00pa3iia Ha JTUHEWHYI0 CKOPOCTh. TepMUUECKH TOHKUE U TEPMUYECKHU TOJICThIE
00pa3IIbl.

53 MexaHHU3M BBITOpaHUS TBEP/bIX MaTepHaIoB. | OMOreHHOEe U reTeporeHHOE rOpeHne
PacCTUTENbHBIX MaTEpUAJIOB.

[Tpumep 3K3aMeHaMOHHOTO OuieTa:
DenepaibHOE TOCYAAPCTBEHHOE 00pPa30BaTe/ibHOE YUpeKIeHHe BbICIIero 00pa3zoBaHus
«Ky0aHckuii rocy1apcTBeHHbIN YHUBEPCHTET)
Hampasnenue nonrorosku 20.03.01 TexnocdepHas 6€30macHOCTb
Kadenpa ¢pusuueckoit xumun
Jucunmumna «Teopus ropenus U B3pbiBa»
JK3aMeHAMOHHBbIN Oniter Ne 3
1. BsaumocBsa3b TeMIeparypbl FOpeHHs U KOHLEHTpPALMU TOPIOYEro B Mapora3oBO3AYIIHBIX
CMECSIX.
2. Juddysnonnoe roperme ra3oB. CTpykTypa IuiamMeHd. lI3MeHeHHWe BBICOTHI (akena
TG PY3MOHHOTO IJIAMEHU B PEKUME JIAMUHAPHOTO M TYpOYJIEHTHOTO TOPEHUS.
3. MexaHu3M BBIFOpaHMs TBEPIABIX MaTepUanoB. ['OMOreHHOe M TIeTepOreHHOE TIOpeHHe
pacTUTEIbHBIX MAaTEPHAJIOB.
3aBenyrouuii kadeapoit
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I.X.H., ipodeccop B.W. 3a6omorkmii

Kpurtepuu onieHKH 10 NpoMe:KyTOYHOI aTTecTaninu B opMe IK3aMeHa.

IIpu oneHKe yYUTHIBAIOTCS CJIeAYIOLHE KaueCTBeHHbIE 0KA3aTe/ I 0TBETOB:

- riryOuHa (COOTBETCTBUE MU3YYEHHBIM TEOPETUUECKUM 00OOIICHHUSM ); IIHPOTA;

- OCO3HAHHOCTHb (COOTBETCTBHE TPEOYEeMBIM B MpOrpaMMe YMEHHUSM IMPUMEHSThH
MOJYYEHHYIO0 HH(OPMAIIHIO);

- MOJIHOTA (COOTBETCTBHE 00BEMY MTPOTPaAMMBI);

- YHCIIO0 M XapaKTep OMHUOOK.

- OTMETKa «OTJHMYHO» BBICTABISIETCA CTYJEHTY, €CIIM OTBET MOJHBINA, MPaBUIbHBIM,
CaMOCTOATEINIbHBIN, MaTepuan HM3JI0KEH B OIPEACICHHOM JIOTMYECKOW I0CIEN0BAaTEIbHOCTH
JIEMOHCTPUPYETCS MHOTOCTOPOHHOCTh MOJXO0/I0B, MHOT'OACIIEKTHOCTh OOCYX/IEHUS MPOOIIEMBI,
YMEHHE apryMEeHTUpPOBaThb COOCTBEHHYIO TOYKY 3pEHHS, HaXOJUTh IMYyTH pPELICHUS
MO3HABATENBHBIX 33Ja4, YCTaHABIMBATH NPUYHMHHO-CIIECICTBEHHBIC CBA3M MEXIYy CTPOSHHEM,
CBOICTBaMHM M NMPUMEHEHUEM BEIIECTB, B JIOTUYECKOM PACCYXJACHUU U PELICHUU 3aJa4d HET
OImMOO0K, 3a/1a4a pelIeHa PaluoOHAIBHBIM CIIOCO00M;

- OTMETKa «XOPOII0» BBICTABISIETCS CTYJCHTY, €CJIM OTBET IMOJIHBIM U MpaBUJIbHBINA Ha
OCHOBE HW3YYEHHBIX TEOPHH, Marepual H3JI0)KEH B  ONPEACICHHOW  JIOTMYECKON
MOCNIE0BATEIbHOCTH, HPU 3TOM JOIMYCKAIOTCS HECYIIECTBEHHbIE OIIMOKM B OTBETax Ha
TEOPETUYECKHE BOMPOCH MJIM B PEIICHUH 3a/1a4d, KOTOPbIE CTYJSHT MOXKET HCIIPABHTH IO
YKa3aHUIO MPENoIaBaTeNs

- OTMETKA «y/I0BJI€TBOPHUTEIBHO» BBICTABISIETCS CTYJACHTY, €CIIM OTBET MOJHBIN, HO TIPU
STOM JOMYIIEHA CYIIECTBEHHAs OMIMOKa WM OTBET HETOJHbINA, HECBSI3HBIM, HE MPOSBISIOTCS
YMEHUS MIPUMEHATh TEOPETUUYECKHUE 3HAHUS MPH PEIICHUH MPAKTUYECKUX MpOoOIeM; 3a 3HAHHE
mpeaMera ¢ 3aMeTHBIMM TpoOelaMu, HETOYHOCTSIMH, HO TaKMMH, KOTOpPbIE HE CIy>KaT
TPETSITCTBHEM IS TATbHEHIIIEr0 00yYeHHUs

- OTMETKA «Hey/10BJ1eTBOPHUTEIbHO0) BBICTABISETCS, €CIIM OTBET OOHAPYKUBAEeT HE3HAHUE
OCHOBHOT'O COZIEp)KaHUsI y4eOHOTO MaTepraa

OrneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BRIOMPAIOTCS C YI€TOM WX WHAMBHIYATBHBIX TICHXO()U3HUECKUX 0COOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM M JIUL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MPEOCTABIISIETCS TOTIOJHUTEIFHOE BPEMS JIJIs TIOATOTOBKM OTBETA Ha dK3aMEHE;

— IIpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUEHHsI HHBAJIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TPETYCMATPUBAETCS MCIIOIb30BaHUE TEXHHUYECKIX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOUMOCTH JIJISl O0YJArOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLEAypa OLEHMBAHUS pE3YJIbTaTOB OOY4YEHUS IO JUCLHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponientypa orneHMBaHUsI Pe3yIbTaTOB OO0y4YEHMs WHBAJIUAOB M JIUI] C OrpaHUYECHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBBSI IO JTUCHUIUIMHE (MOIYJIIO) MpeIycMaTpuBaeT IPeloCTaBICHUE
uHpopmanuu B (opMmax, AZANTUPOBAHHBIX K OrPAaHHYEHHUSIM HX 370pPOBbS U BOCIPHUATHS
uH(popMauu:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHA OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B IIeYaTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.
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JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOM M JOMOJHUTEIbLHOM Y4eOHOM JIUTEPATYPbI, HEOOXOAMMOI J1JI5
OCBOEHHUS TMCUMILIUHBI (MOYJIs).

5.1 OcHoBHas JiuTEpaTypa:
1. Opank-Kamenenkuii JI.A. OcHoBbl MakpokuHeTHkd. Juddy3us u Ttemmonepenada B
xummndeckor kuaetuke [Tekcer]: [yueOHuk-moHorpadus] / 1. A. ®pank-Kamenenkwii. - 4-¢ u3.
- Hormonpyansrnii: MaTemnekr, 2008. - 407 c.
2. Kyxun ILI1. Teopust ropenus u B3pbiBa [ TekcT]: yaeOHOE mocoOue i CTyJIEHTOB BY30B,
obyuvarontuxcst o HampasiaeHuo 280100 "be3omacHOCTh XKU3HEAEATEILHOCTH" CIICIIMAIBHOCTH
280101.65 "be3zomnacHocTh xu3HenesTenbHocTu B TexHochepe" / I1. I1. Kykun, B. B. FOmmmH, C.
I'. EmenbsinoB; ['oc. 06pa3zoBar. yupexaeHnue Boiciiero npod. oopasosanus "KOro-3anaa. roc. yH-
1", Poc. roc. Texnoi. yH-T uM. K. O. llnonkosckoro (MATH - PI'TVY). - Mocksa: FOpaiit, 2017. -
435 c.
3. I'anononsckuii, M.M. Pe3ynpraThl 3KCIEpUMEHTAIBHBIX UCCIEA0BAHUMN YIAPHBIX
BO3/IYIIIHBIX BOJIH IPU B3phIBaX HA 3€MHOM MOBEPXHOCTHU [ DIEKTPOHHBIN pecypc| — DIEKTPOH.
naH. — Mocksa : ['opnas kaura, 2011. — 38 ¢. — Pexum gocryna:
https://e.lanbook.com/book/1498.
J1st oOcBOGHMSI TUCIMIUIMHBI MHBAUAMU U JIMIIAMH C OTPAHMYEHHBIMUA BO3MOKHOCTSIMU
3JI0POBBSI UMEIOTCS U3JJaHUS B JIEKTPOHHOM BHJIE B DJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX
«Jlanp» n «Opai».

5.2 JlonoiHUTEIbHASI JINTEPaTypa:
1. B.B. Hosuxos, C.A. Conon, b.JI. Munacsas. [locTtpoeHune cucTeMbl NpeNyNpeXICHUS U
JUKBUJIALIUU TIOCIEACTBUI TEXHOTEHHBIX aBapuii U katacTtpod B KpacHomapckom Kpae:
monorpadus // Kpacaomap: KCOU. — 2012.
2. leprorun, B.B. TemnmomaccooOMen [DnekTpoHHbIN pecypce] : yueb. mocodue / B.B. Jleprorun,
B.®. Bacunwes, B.M. Visamesa. — DnektpoH. gaH. — Cankt-IletepOypr : Jlans, 2018. — 240 c.
— Pexxum nocryma: https://e.lanbook.com/book/107285.
3. FO.C. IpyroB, .M. MyxanoBa, U.A. IlnatonoB. Mnentudukanus — HAHOTEXHOJOTUU B
HKOJIOTHYECKOM aHalln3e: MpakTuieckoe pykoBoactBo / Camapa: [lopro-npunt. — 2012,
4. HW. AxunuH. [IpomblluieHHass 3KOJOTHS: MPUHIUIBI, MOAXO/AbI, TEXHUUECKUE PELICHUS:
yaeOHoe mocoOue it cTyAeHTOB By30B. Jlonronpyausrit: Matemnext, 2011 — 312 c.
5. C.B. benoB. be3onacHOCTb IKU3HEHCATEIBHOCTH M 3alllUTa OKPY)KAMOIIEH Cpenbl
(TexHocdepHas 6e3omacHocTh). M.: FOpaiit, 2012 — 680 c.
6. Jlorunos, B.C. [Ipumeps! u 3a1auu 1o TermiomMaccooOMeny [DeKTpoHHbIH pecype] : yueOHoe
nocobue / B.C. Jlorunos, A.B. Kpaitnos, B.E. FOxHoB, JI.B. ®eokTHCTOB. — DNEKTPOH. JaH. —
Canxkr-IlerepOypr: Jlanb, 2017. — 256 ¢. — Pexum nocryma: https://e.lanbook.com/book/93718.

5.3. Illepuoauyeckue U3IaHNUs:
Kypnan “Green Chemistry”
Kypnan «VMHxeHepHas: SKOJIOTH.
[Tpupona. ObuecTBo. Yenosexk.
OKOJIOTMYECKUI BECTHUK Hay4HbIX LIeHTpoB YOC.
DKOJOTHYECKOE TIPaBo.

asrwONE

6. Ilepeyenr pecypcoB  HH(POPMANUOHHO-TETEKOMMYHUKANMOHHOW  CETH
«MHTEpHET», B TOM 4HCJEe COBpPeMeHHble mNpodeccHoOHANbHbIe 0a3bl JAHHBIX H
HHPOPMALMOHHbIEC CIPABOYHbIC CHCTEMBbI, HeO00XOAMMBbIE¢ A OCBOCHHMH IMCIUILIHHBI
(Mmomyas).
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1. CnpaBouno-npaBoBas cuctema «Koncynprant [Tmroc» (http://www.consultant.ru)

[TopTan oTKpBITEIX JaHHBIX Poccuiickoit deneparuu hitps://data.gov.ru

3. baza OTKpBITBIX JaHHBIX MuHHCTEpPCTBA TpyZJa W COLUMAIBHOW 3amuTel PO

https://rosmintrud.ru/opendata

baza nannbix Hayunoii anekrponnsiii ouommorexku eLIBRARY.RU https://elibrary.ru/

baza pannbix Bcepoccuiickoro HWHCTHUTYyTa HaydYHOW M TEXHHUYECKOW WHMOpMaIuu

(BUHUTH) PAH http://www?2.viniti.ru/

6. ba3pl manHbIX B chepe MHTEIUIEKTYaIbHOM COOCTBEHHOCTH, BKIJIOYas MATEHTHbBIE 0a3bl
JaHHbIX WWW.rusnano.com

7. ba3pl maHHBIX M aHAIUTUYECKUE MyOIUKauuWu «YHUBEpPCUTETCKas HH(OpMalnnOHHAs
cucrema POCCHSI» https://uisrussia.msu.ru/

8. ®denepanpHas  rocymapctBeHHas — uHpopmanuoHHas — cucrema  «HauuonanbHas
AJIEKTpOHHAs OMOIMoTeKay https://H30.pd

9. ba3a pganHBIX NpodeccHOHANBHBIX CTaHAApPTOB MUHUCTEpCTBA TPyda U COLUATBHON
3aIIUTHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. Ba3bl qanHBIX MUHHCTEPCTBA SKOHOMHYECKOT0 pa3sutus PO http://www.economy.gov.ru

11. Opunmanbueiii calit denepanbHOrO areHTCTBA MO TEXHHUUYECKOMY PETYIUPOBAHHUIO U
metposiorun http://protect.gost.ru/

12. Enunas 6a3a rocros P® - http://qgostexpert.ru/

13. Pecypcol mo Ttepmoaumnamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.htmi

14. Uadopmannonno-mpaBoBasi cucrtema «['apant» [DnexTpoHHbI pecypc] — Pexum
nocryna: http://garant.ru/

15. DnekTpoHHO-OMbIMOTEYHAs cucTeMa «KoHcyapTanT cTyaeHTa»y Www.studmedlib.ru

16. ba3a HOpMaTHBHBIX JOKYMEHTOB 0 oxpaHe Tpy#a (http://econavt.ru/instrukcii-po-ohrane-
truda/dokumenty)

N

>

o

7. MeToauyeckne yKazaHusi IJsA OOy4YAlOUIUXCS IO OCBOGHHI) IMCHHUILIHHBI
(MmonmyJis).

YcenemHoe OCBOCHUE AUCHMIUIMHBI MPEINOJIaraéT akTHBHOE, TBOPYECKOE Y4aCTHE
CTYyJIECHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

OO0mre pekoMeHIau

W3ydeHne AUCHUIINHBI CIeAyeT HaYMHATh ¢ TPOpPadOTKU paboyeil mporpaMMebl, 0coboe
BHUMAaHHMeE, YA LEJISIM U 3a/1a4aM, CTPYKTYpPE B COJIEPKAHUIO Kypca.

Pabora ¢ KOHCITEKTOM JICKITHIA.

IIpocMOTpUTE KOHCIEKT Cpaszy MOCIE 3aHATUH, OTMETHTE MaT€pUall KOHCIIEKTa JIEKIUH,
KOTOPbI BBI3BIBACT 3aTpyIHEHHUs] 1 ToHMMaHus. llombiTaliTech HaWTH OTBETHl Ha
3aTPYJHUTEIIBHBIE BOIIPOCHI, UCTIOJIb3Ysl PEKOMEHIYEMYIO JIUTEpaTypy. Eciau caMocToATenbHO He
yianoch pa3zobpaThCcs B MaTepuane, cHOpMyITHpPYyHTEe BOMPOCHI U OOpATUTECHh 3a MOMOIIBIO K
IpernoAaBaTeNio Ha KOHCYJIbTallMM WM Onmxkaiiien nexuuu. PerynsipHo oTBonuTe Bpems s
MOBTOPEHUS] TPOMJIEHHOTO MaTepualia, MpOBEpsisi CBOM 3HAHUS, YMEHUS W HABBIKM IO
KOHTPOJIbHBIM BOIPOCAM.

Jlexiuu SIBISIOTCSI OJTHAUM M3 OCHOBHBIX METOJOB OOYYEHHS MO JUCUHUIUIMHE, KOTOPHIE
JIOJKHBI pellIaTh CICAYIONINE 3a/1a4Hu:

—  W3JIOKUTH BOXXHEHUIIUN MaTepHUall IporpaMMbl Kypca, OCBEIIAIOIINI OCHOBHBIE MOMEHTHI;

— Pa3BUTh y CTYJEHTOB MOTPEOHOCTH K CAMOCTOSITENILHOM paboTe Hall y4eOHOW U HAyYHOM
JIUTEPATYPOU.

C uenpro KOHTPOJIA M MOATOTOBKU CTYICHTOB K U3YYEHUIO HOBOW TEMbI BHAYAJIE KAXKIOU

MPAKTUYECKOTO 3aHSTHsI MPENoiaBaTe]IeM MPOBOIUTCS WHANBUAYAIBHBIN WK (POHTATBHBIN

YCTHBIA ONPOC MO BBIMOJHEHHBIM 33laHUsIM Tpeapiayied Tembl. Kputepun oneHku: —
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NPaBUIBHOCTh OTBETA M0 COACPIKAHUIO 33aHUs (YUUTHIBACTCA KOJIMYECTBO U XapaKTep OMIMOOK
MIPU OTBETE);

— MOJTHOTA M TIIyOMHA OTBETA (YUUTHIBACTCS KOJUYECTBO YCBOCHHBIX (DAKTOB, MOHATUN U
T.IL.);

— CO3HATEJIbHOCTh OTBETA (YUUTHIBAETCS IOHUMAHUE U3JIaraéMoro Marepuaia);

— JIOTMKAa W3JI0OXKEHMs Marepuana (YyYUTHIBAETCS YMEHHE CTPOUTh LEJIOCTHBIMH,
IOCJIEI0BATENbHBIN paccKa3, FPAMOTHO I10JIb30BAThCA CIIEUATbHON TEPMUHOJIOTHEN);

— PALMOHAJIBHOCTh HCIIOJI30BAHHBIX IPUEMOB M CIIOCOOOB pEIIEHUs IOCTaBIECHHON
yuyeOHOI 3amaun (Y4YMTBHIBAE€TCSI YMEHHME HCIOJNb30BaTh HaumOoiee NPOTPECCUBHBIC H
3 exTUBHBIC CITOCOOBI JOCTHIKEHUS LIEITH );

— CBOEBPEMEHHOCTh H A()(PEKTUBHOCTH HWCIHOJIB30BAHUS HAMNISIHBIX MOCOOWH W
TEXHUYECKUX CPEICTB IpU OTBeTe (YUMTHIBA€TCA TIPAaMOTHO M C I0Jb30H IPUMEHSTbH
HarJIsAJHOCTh U IEMOHCTPALIMOHHBII OIBIT IPU YCTHOM OTBETE);

— UCII0JIb30BaHKE JONOIHUTEIBHOI0 MaTepuaia (00s3aTenbHOe YCI0BHE);

— PalMOHAIBHOCTh MCHOJIb30BAaHUSI BPEMEHH, OTBEACHHOIO Ha 3ajaHue (He ojo0psercs
3aTSHYTOCTh BBINOJIHEHUS 3a/laHUs], YCTHOTO OTBETAa BO BPEMEHM, C YUETOM HHIUBUAYAIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyTBIIi OTBET CTyJAEHTa MIOJDKEH IpPEeICTaBlIATh COOOH CBSI3aHHOE, JIOTMUYECKU
[IOCJIEZIOBATENbHOE COOOIIEHHE Ha 3a/laHHyI0 TEeMY, IOKa3blBaThb €ro yMEHHUE HPUMEHSTH
OIpeieNIeHus, IPaBuila B KOHKPETHBIX CIIydasX.

MeTtoauyeckue peKOMeHJAAIUM [Jisl TOATOTOBKH K KOHTPOJbHBIM padotam u
HANIHCAHUSI KOHTPOJIbHBIX padoT.

[Ipy moaroroBke K KOHTPOJIbHOM pPabOTe M UTOrOBOMY TECTUPOBAHHUIO HEOOXOAMMO
BHUMATEJIbHO IPOYUTATh COCTABJICHHBIE paHEE KOHCHIEKTHI JICKIHH, MPOCMOTPETh MOPSI0K
BBITMIOJIHEHUS JIAOOPaTOpPHBIX pabOT M OCHOBHBIE TOJYYEHHBIE B XOJE JIaDOpaTOpPHBIX padoT
BbIBOJbI. OTBETUTh HA KOHTPOJBHBIE BONPOCHL. CBEPUTH CIHMCOK BOIPOCOB C HMEIOLIEHCS
uHpopmanuet. Henocraromytro wnHdopmannio HEOOXOAMMO HaWTH B ydeOHHMKaX (y4eOHBIX
ocoOusX) WIN B IPYTUX UCTOYHHUKAX MH(DOPMAIIUH.

KonTponbHast paboTa mpoBOIUTCS B MTUCbMEHHOM (opMe.

KontponbHble paboThl OOBIYHO COJEpPKAT HECKOJIBKO BOMPOCOB U MMEIOT HECKOJIBKO
BapuaHTtoB. CrTyneHT auOO0 cam BBIOMpAaeT OAMH U3 MPEIJIOKEHHBIX BApUAHTOB, JHOO
IIpenoAaBaTellb 3aKpeIUIsieT 3a KaKIbIM CTYIEHTOM OIPECIICHHBIN BapUaHT.

MeTtoauyeckue peKOMEHIALUM IS OATOTOBKH K ObICTPOMY NHCbLMEHHOMY OIIPOCY
«0JHMI-0IpoCyY» M MPOBeeHHs OBICTPOI0 MUCHLMEHHOI0 ONPOCca «OJINI-0NPOCa»

BrICTphIil THCHMEHHBIN ONMPOC «OIUII-OMPOC) CIOCOOCTBYET Pa3BUTHIO MBICIUTEIHLHOTO
npoliecca, pa3BUTHIO CIOCOOHOCTH K CUCTEMHOMY MBIIUIEHHUIO M AaHAIIU3Y, @ TAKXKE 3aKPEIICHUI0
3HaHUH y BCEX CTYJEHTOB OJIHOBPEMEHHO.

[Tpu moAroToBKeE K «OJIUI-OIIPOCY» MpenojaBaTesb JOKEH 3apaHee IPUroOTOBUTH CITMCOK
CTYJICHTOB U HaIMcaTh caMble Ba)KHbIE, HO MPU 3TOM y3KHE U JIOTUYECKU CBSA3aHHbBIE BOIMPOCHI 1O
COOTBETCTBYIOIIECH TEME.

Kaxxmomy cTyneHTy BbIAAeTCs CBOM COOCTBEHHBIN, Y3KO C(HOPMYIHPOBAHHBIN BOIPOC.
OTBer AOKEH OBITh YETKHMM M KpPaTKUM, COJEpXKallMM BCE OCHOBHBIE XapaKTEPHUCTUKU
OTNHMCHIBAEMOTO MOHSTHS.

MeTtoauyeckue peKOMeHAALNHU 1JIsl IPOBEACHUsI IK3aMeHAa

CryneHTsl 00513aHbI CAATh K3aMEH B COOTBETCTBHH C PACIIUCAHUEM U YUEOHBIM IJIAHOM.
OK3aMeH MO TUCHMIUIMHE IpecienyeT Leidb OLEHUTh PadoTy CTyAEHTa 3a Kypc, MOIydyeHue
TEOPETUYECKUX 3HAHUHM, WX TMPOYHOCTb, PAa3BUTHE TBOPUYECKOTO MBIIUIEHUS, NMPUOOpETeHHE
HaBBIKOB CaMOCTOATENbHON pabOoThl, YMEHHE NPUMEHATH IMOJyYEHHbIE 3HAHUS Ul pEIICHUs
MPAKTUYECKHX 3ajau.

@dopma NpoBeNEHUS HK3aMEHA: YCTHO WM NHCbMEHHO YCTaHAaBIMBAETCS PELICHUEM
kadenpel. Pe3ynpTar cpauM SK3aMeHa 3aHOCUTBCS IIPENOJABaTeNeM B HK3aMEHAIMOHHYIO
BEJIOMOCTb U 3aUE€THYIO KHUXKKY.

20



B ocBoeHun AUCHUIITIMHBI UHBAJIMJIAMU U JIMAMU C OTPaHUYCHHBIMU BO3MOKHOCTAMU
30pOBbs OOJIBIIIOE 3HAYEHHEC HMECT WHAMBHAyalbHas ydeOHas pabora (KOHCYJIbTAlUU) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOTro MaTepuania.

WupuBuayanbHble KOHCYJBTAIlMM IO TMPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CHOCO6CTByIOH_[I/IM HHIUBUAYaJIU3allun 06yquH51 N YCTAHOBJICHUIO BOCIIUTATCIIbHOTO KOHTAKTAa
MEXIy IMpernojaBaTesieM W OOyJYaroIUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXHOCTAMHU 3J0POBbA.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYLIECTBJICHUHU
00pa3oBaTeILHOIO Mpolecca o JMCHUILInHe (MOayJ/I10). (MPU HeOOX0IUMOCTH)

8.1 IlepeuyeHb HHPOPMAMOHHBIX TEXHOJIOTHIA.
1. Ucnonp30Banue ciaiiI-npe3eHTalui Ipy IpOBEACHUH JEKIMOHHBIX 3aHATUH.
2. OpraHuzanusi B3aUMOJCUCTBUS C OOYYAIOUIUMHKCS TOCPEICTBOM 3JICKTPOHHOW TMOYTHI
(mpoBepKa JOMAaIIHUX 3a/laHui ¥ KOHCYJIbTUPOBAHUE ITOCPEIACTBOM JIEKTPOHHOM MTOYTHI).

8.2 IlepeyeHb HEOOXOAMMOTO JTUIEH3HOHHOTO MPOrPAMMHOIO0 00ecneYeHus.
Microsoft Office
«COMSOL Multiphysics»
«Microsoft Windows»
[TporpamMmmMHOe oOecrieueHue s CIa0OBHISATITIX

el A

9. MarepuanbHo-TexHH4eckass 0a3a, HeoOxoauMmasi JJsi  OCYLIECTBJICHUS
00pa3oBaTe/ILHOIO NMpoLecca Mo JUCHUIIMHE (MOAYJII0).

MarepualibHO-TEXHHYECKOE 00eCTIeueHNEe UCIUTIITUHBI

Ne Bun pabor
(MOyJs1) U OCHAILIEHHOCTh

1. | JlekunoHHble 3aHATUSA | YueOHass ayIuTOpHUs A MPOBEACHUS 3aHATUH JIEKIIMOHHOIO
TUIA, OCHAIICHHas KOMIUJIEKTOM Y4eOHOl MmeOenu, JI0CKOi-
9KpaHOM YHHUBEPCAJIBbHOM, IEPEHOCHBIM MPOEKTOPOM, HOYTOYKOM
U COOTBETCTBYIOLIUM IPOTPAMMHBIM  OOecleyeHueM  JUIs
JIEMOHCTpAIINU MPE3CHTAIUM.

(aya. 332c, r. Kpacnonap, yn. CraBpononbckas, 149)

2. | CemuHapckue VY4aeOHas ayTuTOpHS ISl IPOBEICHHS 3aHATHH CEMUHAPCKOTO
3aHATHA THUIIa, OCHAILIICHHAs] KOMIUIEKTOM yueOHOU Mebenu, 10CKOi-
HKpPaHOM YHHUBEPCAIBHOH, TIEPEHOCHBIM ITPOECKTOPOM,
HOYTOYKOM M COOTBETCTBYIOIIMM IIPOTrPAMMHBIM OOecreyeHrneM
TUTSL IEMOHCTPAIIMA TTPE3CHTAIINMN.

(ayn. 332c, r. Kpacaogap, yn. CtaBpononbckas, 149)

3. | I'pynnoseie VYyeOHast  aynuTopusi JUId  TNPOBEAEHUS  TPYNNOBBIX U
(MHAMBUAYATIbHBIE) WHJUBUAYAIbHBIX KOHCYJbTAI[Mii, OCHAIlEHHAs KOMILIEKTOM
KOHCYJIbTallU1 yueOHOH mebenu, JIOCKON-DKpaHOM YHUBEPCAIBHOM,

MIEPEHOCHBIM TPOEKTOPOM, HOYTOYKOM U COOTBETCTBYIOIINUM
MPOTpaMMHBIM O0eCTIeYeHUEM /Il IEMOHCTPALIUU TPEe3EHTAIUH.
(ayn. 332c, r. Kpacnonap, yn. CtaBpomnosnnckas, 149)

4. Texymuii KOHTpOJNb, | YueOHast ayauTOpus A NPOBEACHUS TEKYILEro KOHTPOJI H
MIPOMEKYTOUHAs MIPOMEXYTOUHOI aTTecTalli, OCHAIIEHHAas! KOMIUIEKTOM y4eOHOMI
aTTecTalus Mebenu,  JIOCKOM-dKpaHOM  YHHMBEpPCAJIbHOH, MEPEHOCHBIM

MPOEKTOPOM, HOYTOYKOM M COOTBETCTBYIOIIUM MPOTPaAMMHBIM
obecrieueHruEeM IS IEMOHCTPAINH TTPe3eHTAIHH.
(ayn. 332c, r. Kpacnonap, yn. CtaBpomnosnbckas, 149)
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CamocrodTennHas
pabora

[Tomemennss s caMOCTOSITEIBHONM  pabOTBHl  CTYIEHTOB,
OCHAIICHHBIC Y4eOHOW MeOENbI0 U KOMIBIOTEPHON TEXHUKOH C
BO3MOXKHOCTbIO  MOJKI0UYeHUus K cetd "HaTepHer" wu
o0ecrieueHneM JIOCTyNa B 3JEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYyIO Cpely YHUBEPCUTETA

(ayn. 329c, 401c, r. Kpacuonap, yn. CraBpononbsckas, 149)
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