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1. lean u 32724y TUCHHUILIHHBI

He.]'[b O0CBOCHHUSA NUCHMUIIJIMHBI

- @OpMHpOBaHHe KOMHGTCHHHﬁ, CBJ3aHHBIX CO 3HAaHHCM KJIaCCI/I(i)I/IKaHI/II/I
U II0KApOOIIACHBIX CBOMCTB BCHICCTB M MATCPHUAJIOB, MCXAHU3MAX IIPOICCCOB
Pa3BUTHA U TYHICHUA I10KAapOB

HepequL KOMHeTeHHHﬁ, (l)OpMI/IpyeMI)IX B IIpoecce U3yICeHUsA TUCHUIIJIUHBI

KoMnerennun Conep:xkanue

IIK-13 CriocobeH pa3pabaThIiBaTh IPOCKTHI IJIAHOB PEKOHCTPYKIMH, TEXHHYECKOTO
HEPEeBOOPYKEHUSI OCHOBHBIX (DOHJIOB Ha JECHUCTBYIOLIUX TI'OCYJapCTBEHHBIX
0o0BbeKTax; IUIaHbl PACHpPElENCHUs JUMUTOB CPEACTB, BBIACIAEMBIX Ha
JKCIITyaTallMOHHO-TEXHUYECKYIO AESATEIbHOCTb, COIACPKAHUE U Pa3BUTHE
npodIbHOW UHPPACTPYKTYPhl MaTEPUATBHO-TEXHUYECKOTO OOECIICUCHUS;
IIPOBOAMTH IIPOBEPKHU 110 PACHPEICIICHUIO JIUIMUTOB CPENCTB, BBIAECISAEMbIX
Ha HKCIUTYaTallMOHHO-TEXHUYECKYIO JIEATEIbHOCTD, COJACPKAHUE U Pa3BUTHE
npodIbHOW HMHPPACTPYKTYPbl MaTepUaTbHO-TEXHUUYECKOIO OOeCIeyeHUs
ciy)xeOHOl nesitensHOCTH MunuctepcrBa Poccmiickoit denepanmu 1o
JiefiaM TpakJaHCKON 0OOpOHBI, YpE3BbIUANHBIM CUTYALMSIM M JIMKBUIALMH
[IOCJIEACTBUN CTUXUHHBIX O€ICTBUNA

3ajgauu IMCHUIIINHBI:

- MPUOOPETECHUE TEOPETUUECKUX W MPAKTUUECKUX 3HAHUU 1O (PU3HUKO-
XUMUYECKUM OCHOBAaM OIICHKM TOKapHOW OMACHOCTHU, YCJOBUS DPa3BUTHS,
pacrpocTpaHeHus U MPEKpaIeHUs] TOPEHUsI TIPU MOXKapax;

- OTIpE/ICJICHHUE MOXKAPHOUM OMACHOCTH BEIIECTB M MAaTepHaJIOB, 3HAHUHU TIO
Hay4HO-00OCHOBAHHOMY BBIOOPY OTHETYIIANIMX BEIIECTB ISl TYIICHUS TT0KapOoB.

2. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHHS 10 JUCHHUILINHE,
COOTHECEHHBIX C HHINKATOPAMH J0CTHKEHHUS] KOMIIETEHIUil

I/IH,Z[I/IKaTOPBI JOCTHKCHHA KOMIICTCHIIMH

[Inanupyemble pe3yabTaTbl 00y4eHus 110
JUCIUILIINHE

I1K-13.1 Pa3pabarbiBaeT MpOEKTHI TIAHOB
PEKOHCTPYKIH, TEXHUYECKOTO
NEePEBOOPYKEHUSI OCHOBHBIX (DOHJIOB HA
NENCTBYIOIIMX FOCYAApCTBEHHBIX 00BEKTAX;
IUIaHbI PACIIPEIETICHHS] IUMUTOB CPENICTB,
BBIJIETISIEMBIX Ha OKCILTyaTallHOHHO-
TEXHUUYECKYIO AESITEIbHOCTD, COJIEPKaHNE U
pasButre NpoduIbHON HHGPACTPYKTYPHI
MaTepHaIbHO-TEXHUUECKOTo 00eceueHHs

3Haer

CyIHOCT U LIE€Nb YNPaBIEHUS MaTEepHAIBHO-
TEXHUYECKUM 00€ECIIEYEHUEM C YUE€TOM OLICHKHU
II0’KapHOM OITACHOCTH BEILLECTB U MaTE€pUaJIOB
[IK-13.1.PO-1

Bunsl miiaHoB, pa3pabaThiBaeMbIX B OpraHax
YHpaBJICHUA MaT€pUaIbHO-TEXHUYCCKUM
obecrieyenneM u  mnoapazaeneHusx MUC
Poccun o obGecnieduenuto mMatepuanaMu, B TOM

qucle MPEACTABIISIONIAMA MOKapHYIO
onacHoctb [IK-13.1.PO-2

YMmeer

PazpabarsiBath T1aH (hrHaHCOBO-
XO3AMCTBECHHOW JEATEIbHOCTH YUYPEIKICHUS
MUYC Poccun B uyactu  obecrieyeHHs




MaTepHagaMH, B TOM qucie
MIPEACTABISIONIMMY  TOXApHYI0  OIACHOCTb
[1K-13.1.PO-3

OcymecTBiaTh  MJIAHUPOBAHUE M Y4YET

WCIIOIb30BaHMUsI OCHOBHBIX (DOHIIOB B YacTH
o0OecrieyeHrsT TOXKapo- M B3PHIBOOMACHBIMH
FOpIOYMMH U CMAa304YHBIMH MaTepUallaMHu
necTByromux 00bekTOB B cucreMe MUC
Poccun MUC Poccuu I1K-13.1.PO-4

[TK-13.2 IIpoBOIUT NPOBEPKH MO
pacrpeeIeHUI0 TUMUTOB CPEJICTB,
BBIJICJIIEMBIX HA 3KCILTyaTallHOHHO-

TEXHUYECKYIO JEATEIbHOCTh, COAEPKAHUE U
pasBuTHEe TPOGUIBLHON HHPPACTPYKTYPHI
MaTepHaTbHO-TEXHUYECKOTO 00eCIIeUeHUS
CITy’)keOHOH JTeATeIbHOCTH MHUHHCTEPCTBA

Poccuiickoit denepaiuu mo aenam
IpaXkIaHCKOW 0OOPOHBI, YpE3BBIYAHBIM
CUTYyalUsM U JIUKBUIALMH MTOCIEACTBUI
CTUXUHUHBIX O€ICTBUI

3Haer

3agaul OpraHoB YIPABJICHUS MaTepUaTbHO-
TEeXHHMYECKUM  oOecIeyeHueM B YacTH
obecreyeHus roproye-cCMa30yHbIMU
MaTrepraJlaMyd U OTHETYIIAIIMMH BEIIECTBAMU
neiictByromux o00bekToB B cucreMe MUC
Poccum I11K-13.2.PO-1

3amayu, BO3jaracMple Ha JOJDKHOCTHBIX JIMII
TEPPUTOPUAIBHBIX OPraHOB M  YUPEKICHUI
MUC Poccuun 1o opraHuzaldd MaTepuaibHO-
TEXHHYECKOTO OOCCICUCHHS] TOPIOYHMH U
CMa304YHbIMM MaTepHalaMH, OTHETYIIAIUMHU
BeniecrBamu 11K-13.2.PO-2

YMmeet

Opranu3oBbIBaTh MaTePUATbHO-TEXHHUYECKOE
obecrneucHUe roproYe-CMa30uHbIMU 51
OTHETYIIAIUMHU BEIECTBAMU

TEPPUTOPHAIIBHBIX OPraHOB M YUPEXKIACHUI
MYC Poccuu npu upe3BblUalHBIX CHUTYaIUSIX
U JMKBUJALMMU IIOCIHECACTBUH  CTUXHHUHBIX
6encruii [1K-13.2.PO-3

IIpoBOAUTH NPOBEPKH YYETHBIX JAOKYMEHTOB
II0 TOPIOYMM, CMa304HBIM MaTepHajlaM H
OTHETYIIAIIMM  BellecTBAaM B Opra”ax
YIPABJICHUS MaTepualbHO-TEXHUYECKUM
obecrieyeHneM u  nojapazaeneHusx MUC
Poccun I1K-13.2.PO-4

3. MecTo IUCHUILINHBI B CTPYKTYPe 0CHOBHOM npodeccuoHaIbLHOI
o0pa3oBaTeIbHOM NMPOrPaMMBbI

,HHCHHHHHH& OTHOCHUTCSA K

YacTH,

bopmupyemoit

U MYHUIIMNAIBHOE yIpaBieHue, Npoguib MarepuaabHO-TEXHUYECKOE 00eCIIeyeHuE.

4. CTpyKTYypAa U coJeprKaHue TUCHUILINHBI
OO61mast Tpy10€MKOCTh JUCHUILIMHBI COCTABJISAET 2 3a4€THBIE €ANMHUIIBI, 72

qgaca.

y4acTHUKaMHU
0o0pa3oBaTeNbHbIX OTHOILIEHWH OCHOBHOM NpodeccHoHaIbHON 00pa3oBaTebHON
nporpaMmbl OakaaBpuara o HamnpasieHuto noarotoBku 38.03.04 'ocyaapcTBeHHOE



4.1 PacnpenesieHue TPy10€eMKOCTH TUCHMILIMHBI 110 BHAaM padoT Mo ceMecTpam
JJIs1 OYHOH (pOpPMBI 00yUCHUA

TpynoemMKocTb
. o
By yueOHoH paboTel 3.€. yac. ceMecTpam

7
OO01mmas TpyA0eMKOCTh JUCIUTUIHHBI IO Y4eOHOMY IUIaHy 2 72 72
KonrakTHas pabora 54 54
Jlexuun 26 26
IIpakTrueckue 3aHATHS 28 28
JIaboparopHbie pabOThI
CamocrositesibHas padora 18 18
3auer + +

4.2 TemaTuyeCcKMi IVIAH, CTPYKTYPUPOBAHHBIN 110 TeMaM (pa3aesiam) ¢
yKa3aHHeM OTBEACHHOI'0 HA HUX KOJIMYECTBA aKaJeMHUYEeCKHX YaCOB M BUIOB
Y4eOHBIX 3aHATHH 1JIs1 OYHOH (pOPMBI 00yYeHUS
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7 cemecTp
1 |Tema 1. ®usuko-xumMuyeckasi OCHOBA Mpouecca 10 4 4 ’
TOPEHHUS
2 | Tema 2. MatepuanbHblil ¥ TEMJIOBOU OaslaHC mpoliecca 12 > 6 4
TOPEHHUS
3 | Tema 3. BO3HUKHOBEHHE FOPEHUS 8 4 2 2
4 | Tema 4. 'openue razon 6 2 2 2
S5 |Tema 5. I'opeHue xuaKocTen 14 6 6 2
6 |Tema 6. 'opeHue TBEpABIX BEUIECTB U MaTEPHAIIOB 8 4 2 2
7 | Tema 7. IloxxapHast OTaCHOCTh HEOPTAHUYECKHUX 4 ) 5
BEII[ECTB
8 | Tema 8. IIpekpaienne ropeHus 10 2 6 2
3auer +
Hroro 72 | 26 28 18




4.3 Copep:kaHue QMCHUILIMHBI IS 04HOI (opMBbI 00yUeHHs

Tema 1. ®U3nKO-XUMHYECKAS PUPOJA MPOLECCOB IOPEHMs

Jleknnu. CoBpeMeHHbIe TPo0IeMbl 00ecrieYeHHs MOKapHON 0€30MaCHOCTH Ha
IIPOMBIIIICHHBIX X03IiCTBEHHBIX OOBEKTAX.

Hctopuyeckuii 0630p Hayku O TopeHHH. Pojb poccuiickoil HaydHOM IIKOJIBI.
[Ipeamer, TeopeTnueckas 6a3a u CBA3b C IPYTUMHU JUCHUTIIMHAMMU.

DU3NKO-XMMUYECKAE OCHOBBI TOPEHHSA; BHUAbl IJIJAMEHM U CKOPOCTH €ro
pacupoCTpaHEHUs; YCJIOBHUS BO3HMKHOBEHHMS M Pa3BUTHA IPOLECCOB TOPEHUS.
OcCHOBHBIE BUbI TOPIOYET0, OKUCITUTENEH U NICTOYHUKOB 3aKUTaHUS.

XHWMHUYECKHE PEaKlUUH, COMPOBOXKIAIOIIME TOPEHHE, HX OCOOEHHOCTH.
MonekynsipHO-KHHETUYECKOE MPEACTABICHUE O IPOLECCE TOPEHUsA. 3aBUCHMOCTH
CKOPOCTH peakLUu TOpEeHUs OT TeMIeparypsl U nasieHus. JuddysnonHoe ropenue
B BO3JlyX€ — KaK OCHOBHOM Ipoliecc Ha noxapax. Ilnams, temneparypa miaMmes, 1 ux
U3IIyYCHHE.

Knaccudukanus mpoueccoB ropeHus razon, )KHIKOCTEH U TBEPJbIX BELIECTB:
TOMOT€HHOE U TETEPOTeHHOE, KMHETHYecKoe U Au(Py3HMOHHOE, JIaMHUHApPHOE MU
TypOyJeHTHOE, Ae]aarpalluOHHOE U JAETOHAIMOHHOE, OCOOEHHOCTH Ka)KJOro BHA
TOpEHUH.

IIpakTnyeckune 3anaTus. CdopmupoBarh TIIyOOKHME 3HAHUS O (PU3UKO-
XUMUYECKUX TIpolieccax, JEeKalluX B OCHOBE TOPEHUs, BKJIKOYAS XUMUYECKHE
pEeaKLMK OKUCIICHUS U BBIJCICHUS TETUIOTHI.

CamocrosiTesibHass padora. M3yunth KiaccupuKalyio BUAOB IJIAMEHH, UX
XapaKTEPUCTHUKU M YCIIOBUS BO3HUKHOBEHHA. OCBOUTH MNPUHLMIBI U (DAKTOPHI,
BIMSIOIINE Ha CKOPOCTb pACIpPOCTPAHEHHUs IUIAMEHM B Ppa3JIMYHBIX TOIUIMBHO-
BO3/IYIIHBIX CMECSX, BKJIIOYAs BIUSHUE TEMIIEPATYPhl, COCTaBa U TYPOYJIECHTHOCTH.

Pexomenayemasi aureparypa:

OcHoBHas nutepartypa: [1, 2]

HononHuTtenbHas auteparypa: [3, 4]

Tema 2. MaTepuajibHbIil U TENJI0BOM 0aJIaHC MPoIeCcCca TOPEHUs

Jlekuusi. MarepuanbHbiii OalaHc MpoOIECCOB TopeHus. bpyTTo-ypaBHeHue
peakuun ropenusa. Pacxox Bo3myxa Ha ropeHue. CTEXMOMETPUYECKHM COCTaB
roproueir cmecu. KoadpduuueHt u30bITKa BO3ayXa, 0OObEM M COCTaB MPOAYKTOB
ropeHus. XUMHUYECKUH U (PU3MUECKUM HeAoxkor. JpIM © ero OCHOBHbBIE
XapaKTepUCTUKHU, KOPDULIMEHT TIMOOOPa30BaHMUS.

TenoBoii 6anaHc NpoLeccoB ropeHus. TepMOXUMUYECKOe OpyTTO-ypaBHEHUE
nporecca ropeHus. Beicmias W HHM3MAs TEIJIOTa TOPEHUs, aAJAMUTUBHOCTH TEILIOT,
dbopmymna J.N.Menneneesa. Temneparypa rOpeHus (TeopeTuueckas,
KaJIOpUMETpUYECKasi, ainadaTHuecKass U JACUCTBUTEIbHAS).

MatepuaibHbIN U TETUIOBOM OallaHC MpoIiecca TOPEeHHUS.

IIpakTuyeckue 3ausitusi. ChopMUpoBaTh 3HAHUS U MPAKTHUECKHE HABBIKU
COCTaBJICHUS] MaTEepHAIbHOTO OanaHca MPOIECCOB TOPEHHS Ha OCHOBE ypaBHEHUS



XUMHUYECKON PEAKIMH MEXJIy TOPIOYMM BEIIECTBOM M OKHUCIUTEIEM C Y4YETOM
cOCTaBa BO3/yXa M MPOTyKTOB TOPEHUSI.

CamocrosiTeibHass padora. V3yunuTh METOJIbl pacyeTa KOJUYECTBA BO3/1YyXa,
HEOOXOMMOT0 JIJIsi TOJIHOTO CTOpaHHs, 00beMa M COCTaBa MPOIYKTOB TOPCHUS.
OcBouTh  NPUHIMNBI  BBIUKCICHUS ~ TEMIIEpaTypbl TOpPEHHMs Ha  OCHOBE
PHEpPreTHUecKoro OajaHca € YYeTOM TEIJIOTBOPHOW CIIOCOOHOCTH TOIIMBA H
TETUIOEMKOCTH MPOTyKTOB TOPEHUSI.

Pexomenayemas qurepartypa:

OcHoBHas auteparypa: [1, 2]

JononHuTtenbHas auteparypa: [3, 4]

Tema 3. Bo3HUKHOBeHHE TOpPeHHUS

Jlekumu. MexaHu3Mbl BO3HHKHOBEHHSI TrOpeHus. PagukanbHO-LIIEMTHOU
MeXaHu3M OKucieHus. 1IoHsATHE O NEenHOM CaMOYCKOPEHMM XHMHMUYECKUX PEaKLWi,
OPUBOASAIIMX K CaMOBOCIUIAMEHEHUIO W B3pbIBY. OJIEMEHTHl TEIUIOBOM TEOpUU
H.H.CemenoBa, TenioBoi B3pbIB (TEIIOBOE CAMOBOCILIIEMEHHE).

HuskoTemneparypHOoe OKHMCIEHME TOpPIOYMX BeEIIeCTB. MexaHu3M Iporecca
CaMOHAarpeBaHus Ha BoO3Ayxe. MexaHW3M MHKPOOHOJIOrMYECKOro, TEIJIOBOIO U
XUMHUYECKOTO caMOBO3ropaHus. CaMOBO3rOpaHHUE )KUPOB U MAaCEI, TBEPABIX TOPIOYUX
UCKOITA€MBIX, IIPOJYKTOB PACTUTEIBHOIO NPOUCXOKIAEHUS. KpuTuueckue ycioBHs
CaMOBO3rOpaHusl, NEPUO] UHAYKIUH.

MexaHu3M Tmpoliecca 3aXKHraHus W €ro OTJIMYUE OT CaMOBOCIUIAMEHEHHS.
Bubl HCTOYHUKOB 3aKUTaHUs. DJIEMEHThI TETUIOBOM TEOPHM 3a)KUTaHUSl HATrPEeThIM
tenom f.b.3enpmoBuua. KpuTumueckue ycioBus 3akuraHuvs. BiusHue Ha
TEMIIEpaTypy 3aXHraHHs COCTaBa M JABJIEHUS TOPIOYEH CMECH, KaTallu3aTOpOB H
(ermaTu3aTOpPOB, PAa3MEPOB TEJA U TUIOUIAJAN HATPETOU MOBEPXHOCTH.

3akuraHue AJIeKTPUUECKON UCKPOil. MUHUMAIIbHASI SHEPTUS 3AKUTAHUSL.

IIpakTuyeckoe 3ansitue. ChopmHupoBaTh NOHUMAaHHE XUMHUYECKOIO
MEXaHHW3Ma CaMOBO3rOpaHMs >KUPOB M Maceld, OOYCIOBIEHHOIO HX MEIJICHHBIM
OKHCJICHHEM C BBIJCJICHUEM TeIula, KOTOPOE MpPH HEJOCTaTOYHOM TEII000OMEHe
MIPUBOJUT K CAMOHArpeBYy U BO3TOPAHHUIO.

CamocrosiTeibHasi padora. M3yunts pakTophl, BIUSIONINE HA CKIIOHHOCTh K
CaMOBO3IOpPaHUI0, TaKHE KaK COCTaB Macesd (HAJIMYUE HENPENeIbHBIX COECIMHEHHM,
HOHOE 4YHUCJIO), IUIONMIAAb TOBEPXHOCTH OKHUCJIEHUS, IJIOTHOCTh MPOMAaCIEHHBIX
MaTepUaioB U TeMIlepaTypa OKpykarwolie cpeabl. CaMOBO3ropaHue XUMHUYECKHX
BELIECTB MPU B3aUMOJICUCTBUH C KUCIOPOJIOM BO3AYyXa, BOJOW U MpPU KOHTAKTE PYT
C APYroM.

Pexomenayemasi sureparypa:

OcHoBHas nutepartypa: [1, 2]

HononHuTtenbHas auteparypa: [3, 4]

Tema 4. I'openne ra3zos

Jlekus. OU3MKO-XUMUYECKUX MPOLECCHI, MPOTEKAOIINE IIPU TOPEHUU Ta30B.
HeoOxoaumble M JOCTAaTOYHBIE YCIOBHS TopeHHs ra3oB. llokazarenu mnoxkapHO
OMACHOCTHU r'a30B, 0071aCTh NPUMEHEHUS U METO/IbI UX ONPEAECICHHUS.



Mexanu3m ropeHusi ra3oBbiX ()OHTAHOB. ['OpeHHE MbLIe-METaHOBO3AYIIHbBIX
CMeceil B YrojibHbIX IMaxTax. KOHLEHTpallMOHHBIE NPEAENbl PaCIpPOCTPAHEHUS
miamenu (KIIP). @akropsl, Baustoniue Ha Benuunny KIIP.

['opeHue ra3o-nmapoBO3AYIIHBIX CMECEH.

IIpakTuyeckoe 3ansitue. CHopmMupoBaTh 3HaHUSL O METOAAX OMpENEICHUS
koaddunmenta nosnesHoro aeiictBus (KII) pa3iaudHbIX TEXHHUYECKUX CHUCTEM U
IPOILIECCOB, OCBOUTHh NPAKTHUYECKHE HaBBIKK IpoBeaeHus pacuetoB KII ¢
HCIIOJIb30BaHNEM TEOPETUUYECKUX U IKCIIEPUMEHTAIbHBIX TaHHBIX.

CamocrositeibHasi padora.  M3yuynTh OCHOBHBIE NOAXOIBI K pacyery
annabaTH4ecKoi TemrepaTypsl ropeHus u ee cBs3b ¢ KIIJl ropenus; pa3BuTh yMeHue
NPUMEHATh MaTeMaTHYecKhe MOJeNu U rpaduueckue METOAbl I aHalu3a
sHEpreTnyeckor 3p(HEeKTUBHOCTH POLECCOB U 00OPYAOBAHUS.

Pexomenayemas Jiureparypa:

OcHoBHas nutepartypa: [1, 2]

HononHuTtenbHas auteparypa: [3, 4]

Tema S. I'openue xuakocren

Jlekuumn. U3yueHue QU3MKO-XUMUYECKUX IPOLECCOB, MPOTEKAIOLUUX MpU
ropeHuH kugkoctel. HeoOxonnMple 1 10CTaTOYHbBIE YCIOBUS TOPEHUSI KUIKOCTEH.
OcHOBHBIE OCOOEHHOCTM TOpeHHs >Xuiakocteu. IIporpeB »xkuakocrteld B TIIyOHHY.
Bckunanue u BBIOpOC TIPU TOPEHUM KUIAKOCTEH. BrusHue (pakTopoB OKpyKaroiiei
Cpelbl Ha CKOpPOCTh BBITOpaHHs >kujakocteu. I[lokazaTenu mnoxapHOHW OMACHOCTH
KUAKOCTEH 00JaCTh MPUMEHEHHUS U METOIbI UX ornpenaesieHns. OCHOBHOM MOKa3aTelb
MO’KApPHON OMACHOCTH >KMJIKOCTEH, METO/IbI ONPEIEICHHS U MPAKTUYECKOE 3HAUCHHE.
Knaccudukanus ;xuaKocTeit no nmoxapHoi OMacHOCTH.

[TepepaboTka opranundeckoro ToriauBa. [lepuunas u BropuuHas nepepaboTka
Hedtu. CpoiicTBa HEPTENPOyKTOB. OpraHnyeckoe TOIUIMBO U €ro epepadoTKa.

IIpakTuyeckue 3anaTusa. CHopMUpOBaTh 3HAHUS O KIIFOUEBBIX MMOKA3aTENIX,
XapaKTEPU3YIOIMX IMOXKAPHYI0 ONAaCHOCTh JKUAKOCTEH, TAaKMX Kak TIpynna
TOpPIOYECTH, TEMIIepaTypa BCHBIIIKH, TEMIEpaTypa BOCIUIAMEHEHUs, TEeMIIepaTypa
CaMOBOCIUIAMEHEHUSI W TEMIEpPATypHbIE MPEIEIbl PacCHpOCTPAHEHUs IUIAMEHH.
OU3NKO-XUMUYECKUE U MT0KAPOOIAaCHbIE CBOICTBA HE(PTEIPOTYKTOB.

CamocrositenbHasi  padora. M3yunTh (PU3MKO-XMMUYECKHUE MPOLIECCHI,
JeXallue B OCHOBE BO3HHMKHOBEHMSI M paclpOCTpaHEHUs IUJIaMEHU Haj
NOBEPXHOCTHIO TOPIOYEH >KUIKOCTU TMPU BO3ACHCTBUU JIOKAJBHOTO MCTOYHHMKA
3QKUraHus. YJledbHas MaccoBash W JIMHEWHAs: CKOPOCTU BBITOPAHMS KUAKOCTH.
Temneparypa caMOBOCIVIAMEHEHHSI U IETOHAITMOHHAS! CTOMKOCTh TOIUIMBA.

Pexomenayemas sureparypa:

OcHoBHas nutepartypa: [1, 2]

JlononHuTenbHas iureparypa: [3, 4]

Tema 6. 'opeHue TBepAbIX BElIECTB 1 MATEPHAJIOB



Jlekumu. IloBeneHne TBEpABIX BELIECTB IPU HArpeBaHWH, IPOLIECCHI
oOpa3zoBaHus JIeTy4uX BeliecTB. [Iuponu3 JpeBecHHbl U APYrMX OPTraHUYECKHX
MaTepuaoB, Er0 OCHOBHBIE CTA/INH, COCTAB MPOIYKTOB MUPOIU3A.

Bocrnnamenenue TBepAbIX BEHIECTB M MaTepUalioB, OCOOCHHOCTH MEXaHU3Ma
3QKUTaHUS UM PACHpOCTPAHEHUS IUIAMEHHM [0 IMOBEPXHOCTHM TBEPIOTO BEIIECTBA,
IOBIKYLIME CHJIBI IIpOLECcCa, JIMHENHAsA CKOPOCTh PACIpPOCTPAHEHUS IUIAMEHHU.
NHpekc pacnipocTpaHeHUs INIAMEHHU IO TOBEPXHOCTH TBEPABIX TOPIOYMX MATEPUATIOB
Y METOJIbI €r0 ONPEEICHUS.

MexaHn3M BBITOpaHHsI TBEPABIX BelleCTB. JIMHEHHAass MU MaccoBas CKOPOCThb
BBITOpaHus. PacyeTHble M 3KCIIEPUMEHTAIbHBIE METOJbl ONPEJEIECHUS MaCCOBOM
CKOPOCTH BBITOpPaHUSL.

JIpIMO0OOpa30BaHUE U COCTAB JbIMA.

['openue mpuieil. YcioBus 00pa3oBaHUs MbUIEBO3AYLIHBIX TOPIOYUX CMECEH.
OOmue mnpencraBiIeHUs] O TEOPUH PACHPOCTPAHEHUS IUIAMEHU [0 a’pO30JISM.
MuHuManpHas SHEPrusl 3aKUTaHus U TEMIlepaTrypa CaMOBOCIUIAMEHEHHS MbUICH.
KoHIeHTpaimoHHbIE MPEAEIIbI pACIIPOCTPAHEHHUS INTAMEHH 110 a3pO30JISIM.

Tnenne, ero MexaHu3Mm. CKIOHHOCTh K TJICHMIO W IOXapHas ONACHOCTb
pa3nuuHbIX MaTtepuanoB. CrnocoObl MPeNOTBpAIICHHUs BO3HUKHOBEHUS M Pa3BUTHUS
IPOLIECCOB TICHUS.

Oco0eHHOCTH TOpeHus MOJIMMEpPHBIX MarepuanoB. [lokapHas oOmacHOCTH
TEPMOIUIACTUYHBIX U TEPMOPEAKTUBHBIX TMOJMMEPHBIX MarepuanoB. BiusHue
cOoCTaBa TOJIMMEPHBIX MATEpUAJIOB Ha JMHAMHUKY pa3BUTHUS HMX TOpPEHUA U
nopaxatoiue paxkTopsl.

IpakTnueckoe 3ausaTue. CHopMUpoBaTh CUCTEMHBIE 3HAHUS O PUBUUECKUX U
XUMHUYECKUX MPOLECCcax, MPOTEKAIOIIMX MPU TOPEHUHU MTOJIMMEPOB, BKIIIOUAsl CTA MU
BOCIJIAMEHEHUS], pACTIPOCTPAHEHUS IIJIAMEHU U BBITOPaHHUSI.

CamocrositeibHasi padora. M3yunth (QU3NKO-XUMUYECKUE W TOXKAPHO-
TEXHUYECKUE OCOOCHHOCTH TOPEHHMS MBUIEBHIHBIX MaTEpHAaNiOB, BKJIOYAsl BIMSHHE
00JIbI1I0I TOBEPXHOCTH OKUCIIEHMS U aCOPOLIMU Ha CKIIOHHOCTh K CAaMOBO3TOPAHHUIO.

Pexomenayemas aureparypa:

OcHoBHas nutepartypa: [1, 2]

HononHuTtenbHas auteparypa: [3, 4]

Tema 7. [loxkapHasi OIACHOCTh HEOPTAHUYECKUX BelIECTB

Jleknus. Knaccudukanys HeopraHW4eCcKux BemIecTB. ['oproune u Heroproyue
BemectBa. OCOOCHHOCTH TOPEHUS METAJUIOB: JIETY4YHE M HEJIETy4YHe METaJlIbl,
BIIMSTHUE OKCHUJIHBIX IUICHOK. BelecTBa, onmacHbIE MPU B3aWMMOJICHCTBUUA C BOJOM.
Heroptoune BemiecTBa. MOpPeACTABISIONIME MOXKAPHYIO OIMACHOCTH (OKHUCIIHMTEINH).
ITupodopusie BemecTBa. [loskapHas omacHOCTh HEOPTAHUYECKUX BEIIECTB.

CamocrosiTesibHass padoTra. PacuimpuTh 3HaHUS OOYYaIOIIMXCS O MPUPOJIEC
OKHUCJIUTENICd U BOCCTAHOBHUTEJNICH, MX POJU B OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIX
peakiusax. ChopMupoBaTh yMEHHUS OINPESTsATh OKHCIUTEIb U BOCCTAHOBUTEIL B
XUMHUYECKUX PEaKIUAX Ha OCHOBE U3MEHEHUSI CTEIICHEN OKUCIIEHUS SJIEMEHTOB.



Pexomenayemas Jiureparypa:

OcHoBHas nutepartypa: [1, 2]

JononnurensHas qurepatypa: [3, 4]

Tema 8. [Ipexpaienne ropeHus

Jleknusa. CnocoObl TymeHust moxkapoB. Kiaccudukanus orHerymamumx
BEIIECTB U CIIOCOOBI TYIICHUS TTOKapOB.

[IpenenbHble apaMeTpbl MPOLIECCOB TOPEHUS: KOHIEHTPAILIMOHHBIE MPEaebl
pacrpoCTpaHEHUs IJIAMEHH, KPUTHYECKHE DSHEPrus U TemrepaTrypa 3aKUTaHus,
JABJICHHE, CKOPOCTh PACIPOCTPAHEHUSI TUIAMEHH, TEIJIOTa U TeMIIepaTypa rOpeHus.

Mexanusm JneWicTBus, 001acTh TPUMEHEHHS, JIOCTOMHCTBA, HEIOCTATKH
orHerymamux BemecTB (OTB). OTB: Boma, mneHb, HErOPHOYETK Ta3bl —
(dbermaTr3aTOphl, XJIAJOHbI, OTHETYIIAIINE TOPOIIKOBBIE COCTABBHI.

IpakTnueckue 3anaTus. CdopmMupoBaTh 3HAHUS O NPUHIUNAX U
MeXaHu3Max JedcTBUS  (GJIErMaTu3aTopoB U MHTUOMTOPOB KAk  CPEJICTB
IpEAOTBPAILCHUS U TOAABIECHUS TOPEHUS U B3PBIBOB.

CamocrositenbHas padora. V3yuuTts xumudeckue u (GU3NIECKUE MPOIIECCHI,
JeXalue B OCHOBE HWHTHOMPOBAaHUS TOPEHHUsA, BKIIOYas B3aUMOJCHCTBHUE
UHTHOUTOPOB C AKTHUBHBIMHU IICHTPAMH XUMHUYECKHX PEAKIUHA U OXJaXKJICHUE
IPOJYKTOB TOPEHUS; O3HAKOMHUTHCS C POJbI0 (PIIerMaTu3atopoB - HWHEPTHBIX
100aBOK, CHIDKAIOIIUX BOCIUIAMEHSIEMOCTh TOPIOYMX CMECeH 3a CYET CHIDKECHUS
KOHIICHTpAIlUl KHUCJIOpoJa W ToryonieHus Tterma. [IpakTtuyeckoe MpUMEHEHUE
Teopuu rameHusi. OruenperpaanuTelib, PU3NKO-XMMUYECKUE OCHOBBI €T0 JCHCTBUS.

Pexomenayemas aureparypa:

OcHoBHas nutepartypa: [1, 2]

JononuurensHas qurepatypa: [3, 4]

5. Metoaunueckue PEKOMCHIAIUMA 110 OPraHUu3alui U3YICHUA TUCIHHUIIJIMHBI

[lpu peanuzanyi MPOTPaMMBbl TUCIHUILTMHBI UCTIONB3YETCS JIGKIIMOHHOE |
NPaKTUYECKOE 3aHSITHS.

OOIMMH TENSIMU 3aHATHIA SBIISTFOTCSL:

— o0o011eHue, CHUCTeMaTH3allus, yriayonenue, 3aKperieHue
TCOPETUYCCKHUX 3HAHUN 110 KOHKPETHBIM TeMaM JIUCIUTLTUHBI;

— GopMHpoBaHUE YMEHUN NMPUMEHSTH MMOJYYCHHBIC 3HAHUS Ha NPAKTHKE,
peanu3anys eIMHCTBA MHTEIUICKTYaIbHOW M MIPAKTHYECKOW JCSITEIbHOCTH;

— BbIpa0OTKA TIPU PEIICHUH IIOCTABJICHHBIX 3a/a4 MpPo(ecCHOHATBHO
3HAYMMBIX KA4eCTB: CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH, TOYHOCTH, TBOPUECKOM
MHHUIINATHBBI.

LlensiMu JIEKIIUU SBIISTFOTCS:

— JaTh CHCTEMATH3MPOBAHHBIC HAy4yHbIE 3HAaHUS 1O JWCIUIUIMHE,
aKIEHTHPOBAB BHUMaHKE Ha HAanOoJIee CIIOKHBIX BOMIPOCAX;

— CTUMYJHMPOBATh aKTUBHYIO TIO3HABATEIBHYIO JCSITEILHOCTh 00yUJaIONINXCs,
CIIO0COOCTBOBATH POPMUPOBAHUIO HX TBOPYECKOTO MBIIIICHHUSI.



B xome mpakTHyeckoro 3aHATHS OOECIeYMBaeTCA TPOIECC AKTHBHOTO
B3aMMOJICUCTBHS 00yYarONIMXCcsl C MpernojiaBaresieM; MpruoopeTaloTcsl MpakTUYeCKue
HaBbIKU W yMeHHs. Llenb mpakTUYecKoro 3aHATHs: YIIIyOUTh U 3aKpPENUTh 3HAHUA,
MOJIyYCHHbIE Ha JIeKIHH; (OPMHPOBAHHWE HABBIKOB HCIOJIL30BaHUS 3HAHUMN s
pelIeHNs] NPAKTUYECKUX 3a/1a4; BBINOJHEHHE TECTOBBIX 3aJaHU 1O TMPOBEPKE
IOJIYYCHHBIX 3HAHUN U YMEHUM.

CamocrosiTenbHas paboTra oOydaronIMXcsl HampaBlieHa Ha yriayOJeHue W
3aKpETUICHUE 3HAHWH, TOJYYCHHBIX Ha JICKIUSAX W JAPYTUX 3aHATHSAX, BBIPAOOTKY
HaBBIKOB CaMOCTOSTEILHOTO AaKTUBHOTO MPHOOPETCHHS HOBBIX, JOMOJHHUTEIBHBIX
3HAHHUM, HOATOTOBKY K MPEACTOSAIINM 3aHATHSIM.

6. OueHo4YHbIe MaTEePUAJIbI 110 IUCHUIIHHE
Tekyiuii KOHTPOJIb YCIIEBAEMOCTH 00OECIIEYMBAET OIIEHUBAHUE XOJ4a OCBOCHUS
JTWCIUILIMHBI, POBOJIUTCS B COOTBETCTBUM C COACPKAHUEM JUCLMIUIMHBI 110 BUIAAM
3aHATUH B OpME onpoca, JOKIAA0B, TECTUPOBAHUS.
[IpomexyTouHasi aTTecTanus oOecriedrnBaeT OLICHMBAHUE MPOMEXKYTOUHBIX H
OKOHYATEJIbHBIX PE3yJhTaTOB OOYUYCHHS 110 IUCHMIUIMHE, MPOBOJUTCS B (opme
3aJera.

6.1. IlpuMepHbIe OLICHOYHBbIE MATEPHAJIbI:
6.1.1. Texymero KOHTpOJIsA

Tunosble BONPOCHI JI1 YCTHOIO ONpoca:

1.  Oxapakrepusyiite onacHble aKkToOpbl MOKapa.

2. Ha3oBuTe OCHOBHbIE MEXaHU3Mbl BOSHUKHOBEHHSI TOPEHHUS.
3. Kakue BemecTBa Ha3bIBalOTCS (iierMaru3aTopamu?

4.

Tunosble TeMbI I JOKJIAA0B:

1. Heob6xonuMble U JOCTaTOUHBIE YCIIOBUS TOPEHUSL.

2. Buapl 6ecriaMeHHOTO TOPEHHUSL.

3. 'opeHne noaMMepHbIX MaTEPUAIIOB.

TunoBble 3a1aHus AJ151 TECTUPOBAHUSA:

No CozeprxaHue Borpoca BapuanTsl

OTBETOB

1. | OHTanbNusA TOPEHUs BEIECTBA COCTABIIIET 1) —2500 xmx/MOIB

AH rop = — 2500 xmk/Moib. Temnora TopeHus COCTaBISIET 2) 2500 xmK/xr

3) 2500 kmx/MOIb

2. | [lnameHHOE TOPEHUS APEBECHHBI SBISIETCS 1) AeTOHAITMOHHBIM

2) KHHETHYECKIM

3) neduiarpaiiOHHBIM

3. | Peaknms ropeHus Bcerma 1) sk30TepMHUECKas

2) SHAOTEpMHYECKAS

3) uAeT ¢ MOTJIONICHUEM TeTuTa
4. | K xuMu4ecKkuMm mporieccaM B IIIAMEHH OTHOCUTCS 1) KOHBEKIIHsI

2) TepMHUUECKOE PA3IOKECHUE

3) mupdyzus




5. | KIIP BewectBa coctaBisieT 3 — 15 %. 1) Boimie 15 %
IToxapoB3pBEIBOOIIACHOM sIBIISIETCA 00JIacTh 2)or3 mo 15 %
3) ke 3 %.
6. | YuursiBaercs nucconuanus 111" mpu pacuete Temneparypsl 1) nmelicTBUTENBHOU
rOpeHus 2) TeopeTHuyeCcKO
3) amuabaTHyecKoO
7. | B cocraB BemecTBa BXOIAT YTIEpOI, BOAOPOA U Biara. B 1) CO,, H20O, N,
COCTaBe MPOAYKTOB MOJHOTO CrOpaHus OYAyT 2) H,0, CO,
3) CO, CO,, Ny, H,O
8. | Heroprounm BemiecTBOM SIBISAETCS 1) HNO;
2) CO
3) HuS

6.1.2. IIpome:kyTOUYHOI aTTeCTALIMHA

IIpumepHBIN epeYyeHb BONPOCOB, BBIHOCUMBIX HA 3a4€T

JlaliTe onpeAeieHUE OHATUIO KTOPEHUEY.
HazoBute npouecchbl, IpOTEKAIOIIKNE MPH MOKAPE.
HazoBute HEOOX0AUMBIEC U IOCTATOYHBIC YCIOBUS JIJI1 TOPECHUSI.
JlaliTe onpeAeneHne NOHATHIO KIIOKAP».
B dem oTnnune KuHETHYECKOro TopeHus oT AU Py3uoHHOTro ropeHus?
Kakoi1 mponecc JIeKUT B OCHOBE TOPEHUS?
[lepeuncnute OCHOBHBIC TPU3HAKKA TOPEHUSI.
[IpuBeauTe KIaccuPpuKaIuio roprOYuX MaTEPUAIOB.
Kaxkue duszndeckue nporecchl MpOTEKaOT MPU TOPEHUN?

10. Yto Takoe roMOoTeHHOE ropeHue?

11. Yto Takoe rereporeHHoe ropeHue?

12. [Jaiite onpeaeneHue miaMeHH.

13. OxapakTepu3yite PpOHT MIAMEHH U MPOIIECC B HEM MPOUCKOIAIITHE.

14. Yto Takoe ropeHue B IAMUHAPHOM U TYpOYJIECHTHOM pexume?

15. Ot yero 3aBUCHUT MOJIHOE BPEMSI TOPEHUSA?

16. HazoBure onacHbie GpakToOphl Moxkapa.

17. Kakue ObIBatOT BUbI TOPEHUS?

18. Korna HaOmro1aeTcsi KWHETUYECKOE TOpEeHHE?

19. Korna Habmronaercs aud@y3nonHoe ropexue?

20. JlaliTe onpeiesieHUE HU3LIECH U BBICIICH TEMJIOTHI TOPEHHUS.

21. B ueM oTiMuYMe TEOPETUUECKOM, KAIIOPUMETPUUECKOM, aarnabaTHIeCKOn U
JNEUCTBUTEIBHON TEMITEpATyphl TOPEHUS?

22. Yto Takoe caMOBOCIIJIaMEHEHUE?

23. OTanuyre NpoIeccoB CaMOBOCIUIAMEHEHHUS OT MPOLIECCOB CAaMOBO3TOPAHMSL.

24. OneMeHTbl TEIUIOBOM TEOPUU CaMOBOCIUJIAMEHEHHUS TOPIOYUX CMeceil
(mmarpamma H.H. CemeHoBa).

25. TemnepaTypa caMOBOCIJIAMEHEHUSI KaK MOKa3aTellb MOKAPHOW OMacHOCTH,
MPAKTUYECKOE 3HAUYCHHUE.

26. CaMmOBO3TOpaHUE KUPOB U Macell.

27. YTo Takoe MOJHOE YMCIIO M KaK OHO XapaKTEPHU3YET CKIOHHOCTh Macell K
CaMOBO3TOpaHus?

WO kWD =



28. CamOBO3rOpaHue yriei U MpOAYKTOB PACTUTEIBHOTO MPOUCXOKIACHUS.
29. CaMOBO3ropaHne XUMHUECKUX BEUIECTB (XUMUYECKOE CaMOBO3TOPAHHE).

30. Yem oTiauyaeTcs MEXaHU3M 3aKMTI'aHUsS OT CaMOBOCIUIAMCHEHUS U

CaMOBO3rOpaHue

31. Ilepeuncanre OCHOBHBIEC BUJIbI HCTOYHUKOB 3aKUTaHU.

32. KakoBbl 0COOEHHOCTH 3aKUTaHMSI TAPOBO3AYIIHBIX CMECEH 3JIEKTPUUECKON
UCKpOi1?

33. Yro Takoe MUHUMAaJIbHAs SHEPTUS 3a)KUTAHUSA?

34. ®akTopsl, BAUSIONIME HA BETUYMHY MUHUMAJIBHON YHEPTUU 3aKUTAHUSL.

35. Kakoe 3HaueHHE 1J1s1 OLIEHKHU M0KapoB3pbiBoOe30onacHocT nMeroT KIIP?

36. Kakue KOHUEHTpaIMy CUUTAIOTCS T0KapOB3phIBOOE30MACHBIMU?

37. Kakue KOHIEHTpAluK CUUTAIOTCS MOKAPOB3PBHIBOOITACHBIMU?

38. Kakne KOHIEHTpaluK CUUTAKOTCA MOKAPOOTIaCHBIMU ?

39. Kakass KOHIEHTpalusl ra3oB WIM HapoB B BO3JyXe CUMTAETCA HauOoliee
no>xapoB3pbiBoonacHoit? [louemy?

40. Pacnipenenenne TeMreparypsl B TOPSALIMX KUIKOCTSX.

41. CBsA3p MEXy TEMIIEPATYPHBIMH KOHIICHTPAMOHHBIMU npeaenamu PI1?

42. I1o xakomy napameTpy Kinaccupuuupyrorcs xuaxkoctu Ha JIBXK u TOK?

43. ITpuuuHbl 00pa30BaHUs TOMOTEPMAIIBHOTO CJIOSI B TOPALLIUX KUAKOCTAX.

44. Bckunanue, NpUYUHbI, YCIOBUS, MEPbl IPOQUITAKTHKY.

45. BoiOpoc He(pTenpoAYKTOB U3 pe3EpBYapOB, IPUUUHBI, YCIOBHS, MEPbI
MPOPUIAKTHKH.

46. OCHOBHBIE OCOOCHHOCTU FOPEHUSI METAJIJIOB.

47. OCHOBHBIE XapAKTEPUCTUKN BOSHUKHOBEHUS, PACIIPOCTPAHEHUE TIJITAMEHH U
TOpPEHUs TBEPAbIX OPraHUYECKUX BEIIECTB.

48. Tnenue, ero ocobeHHoctu. TemnepaTypa TJICHHUs], MPAKTUYECKOE MPH-
MEHEHUE.

49. OcoOEHHOCTH TOPEHUS TBIJICBU/IHBIX BEIIECTB.

50. Anroputm nporieccoB ropenust TI'M.

51. OcHOBHBIE CTIOCOOBI TYIIIEHHUS MOKAPOB.

52. Knaccugukaiysi OrHeTyIIaluX BEeIECTB U CIIOCOOBI TYIIEHUS TTOKapOB.

53. Bopa kak orHerymaiiee BemectBo. O01acTh MPUMEHEHHS, TOCTOMHCTBA,
HEJOCTATKHU.

54. Ilensl B KauecTBE OrHETYIIANIETO BellecTBa. DUBUKO-XUMUYECKHUE

55. Heroprouue ra3sl B KauecTBE OTHETYymanux Bemiects O6iacth
NpUMEHEHUS, TOCTOMHCTBA, HETOCTATKH.

56. 'anorenyrneBogopo/ibl Kak OrHeTymanue euiectna. O6mactb
NpPUMEHEHUS, TOCTOMHCTBA, HETOCTATKH.

57. Oraerymanye nopoKoBbIE COCTaBbl, MEXaHU3M JICUCTBUS,
HKCIUTyaTal[MOHHbIE CBOMCTBA M METO/ABI MX KOHTpouIst. O6sacTh NpUMEHEHus,
JOCTOMHCTBA, HEJOCTATKHU.

6.2. Illkana oueHWBaHMS Pe3yJbTATOB IPOMEKYTOUYHON aTTeCTALMU
KPUTEPUH BbICTABJICHUS OLIEHOK



dopma ITokazarenu Kputepuu BbICTaBIeHUS OLIEHOK [Ixana oneHUBaHUS
KOHTPOJIA OLCHUBAaHUA

3a4eT MPaBWIBHOCTG U | JaH TPaBWIbHBIM, MOJHBIA OTBET Ha 3a4TEHO
IOJIHOTA OTBETA | MIOCTABJICHHBIM  BOIPOC,  IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUU IO
JUCLUIUIMHE, T0KA3aTeIbHO PACKPBITHI
OCHOBHBIC  TIOJIOKEHHUSI  BOIIPOCOB;
MOTI'yT GBITB AO0NIMYIICHbI HCA0OYCThI,
WCIPABJIICHHBIE  CaMOCTOATEIIBHO B
MpoLEecce OTBETAa; JaH MPABUIIbHBIN,
HEJIOCTaTOYHO TMOJIHBIA OTBET Ha
MOCTAaBJICHHBIA  BOINPOC,  IOKAa3aHO
YMEHHME BBIJICIUTh CYIIECTBEHHbIC U

HCCYIICCTBCHHLIC IIPpU3HAKU,
MNPUYIUHHO-CJICACTBCHHLIC CBA3HU,
MOT'yT OBITh JONMYIICHbI HCA0YCThI,
HCIIPAaBJICHHBLIC C IIOMOIIIBIO

npernoaaBarcisl; JaH HEAO0CTATOYHO
HpaBI/IJ'ILHHﬁ U MOJHBIN OTBCT, JIOTHKAa
n  I0CJICAOBATCIbHOCTE  HU3JIOKCHUSA
HUMCIOT HapylmCHUsA, B OTBCTC
OTCYTCTBYIOT BbBIBOJBI.

OTBET IPEJCTABISAET coboit HE 3aUTEHO
pa3po3HEHHBIE 3HAHUS c
CYIIECTBEHHBIMH  OIIMOKaMH  TO
BOTIPOCY; MPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTUYHOCTh
W3JIOKEHUsS;  JIOTIOJIHUTENbHBIE |
YTOUHSIOLINE BONPOCH HE MPUBOAAT K
KOPPEKIMH OTBETA Ha BOTIPOC.

7. PecypcHoe o0ecnieueHnre IUCIUATIIIMHBI

7.1. JIneH3uOHHOE M CBOOOAHO PAacCIPOCTPAHsAEMOe IPOrPAMMHOe
odecneyeHnmne

[lepeveHp JUIIEH3MOHHOTO W CBOOOJIHO PacCHpoOCTPaHSEMOTO IPOrPAMMHOTO
oOecrieueHus, B TOM YHCJIe OTEUYECTBEHHOT'O IPOM3BOICTRA!

- Astra Linux Common Edition penau3 Open - OnepainronHasi cuctema o011ero
nazHauenust [Kommepueckas (Full Package Product, Jluniensust Ne 217800111-ore-
2.12-client-6196). Homep B EnmuHOM peecTtpe pOCCHHCKHX TMporpamm IS
AJIIEKTPOHHBIX BBIYUCIUTEIBHBIX MAIIHH U 0a3 TaHHBIX - 4433]

- Aunpexc bpaysep - Ilporpamma g mpocMOTpa CaiTOB B CETU MHTEPHET.
[CBoOomHO pacmpoctpansieMmoe. Homep B EqmHoMm peectpe poccuiickux mporpamm
JUTSI DJIEKTPOHHBIX BBIYUCIUTEIBHBIX MAlTUH U 0a3 TaHHBIX - 3722]

- MoitOduc O6pazoBanue - [lonHBII KOMIIJIEKT PEAAKTOPOB TEKCTOBBIX
JOKYMEHTOB U DJJIEKTPOHHBIX TaOJUI, a TakKe HHCTPYMEHTapui st paboThl C
rpadguueckumu mnpesentrauusimu [CBobonHo pacnpoctpansemoe. Homep B Exnnom




peecTpe POCCUUCKUX MPOTPaMM JUIsl AJEKTPOHHBIX BBIYMCIUTEIBHBIX MAIvH U 0a3
JIaHHBIX - 4557]

- LibreOffice - [lonHblli KOMIUIEKT pEAaKTOPOB TEKCTOBBIX JTOKYMEHTOB M
AJIEKTPOHHBIX TaOJMIl, a TaKKe WHCTPYMEHTApui miisg paboThl ¢ rpaduyecKuMu
npe3eHTanusiMu [CBoOOAHO pacpocTpaHsieMoe |

7.2. IlpodeccuonanbHbie 0a3bl JAHHBIX U HHPOPMAIIMOHHbIE CIIPABOYHbIE
CHCTEMBI

Nudopmarmonnas cnpaBouHas cuctema — CepBep OpraHOB roCy1apCTBEHHOMN
Bracti  Poccmiickoit  ®enepammm  http://poccus.pd/  (cBoOGOmHBIA  mocTym);
npodeccuonanpupie 0a3bpl JaHHBIX — llopTam OTKpBITBIX JaHHBIX Poccuiickoii
Oenepanuu  https://data.gov.ru/  (cBoOOAHBINM nmocTyn); QeaepaibHbIi  MmopTal
«Poccuiickoe oOpazoBanue» http://www.edu.ru (cBOOOJIHBIN JOCTyM); cUCTEMaA
opUIIMATBLHOTO  OIMYOJIMKOBAaHUS MPABOBBIX AaKTOB B  JJIGKTPOHHOM  BHJIE
http://publication.pravo.gov.ru/  (cBoOoaHBI  jmocTym); GdeaepalbHbli  MOpTall
«CoBepIlIeHCTBOBaHHE rocyJapCTBEHHOTO yIPaBIICHUSD) https://ar.gov.ru
(cBOOOMHBINM JIOCTYN); JJEKTpOHHAas OubmuoTeka yHHBepcuTeTa http://elib.igps.ru
(aBTOpU3OBaHHBIM JOCTYN); dJEKTPpOHHO-OMOMMoreyHass cucrema «IObC IPR
BOOKS» http://www.iprbookshop.ru (aBTopu3oBaHHbI! 10CTY)

7.3. Jluteparypa
OcHoBHas JuTeEparypa:

1. Kopoo6eiinukona E.I'. Koxeun J[.D. DPuznko-xuMUuecKue MpoIecch B
CUCTEME MaTepUaJbHO-TEXHUYECKOTo obecreueHus. YueOHoe mocobue. CIIO6.:
Cankr-IletepOyprckuii yausepcutetr ['TIC MUYC Poccun, 2023. - 164 c.

2. EI. Kopo6GeiinnkoBa, J.®. Koxesun, H.FO. KoxeBHukona.
TeopeTndeckre OCHOBBI MpOIECCOB ropeHust u TymeHus. YueOoHuk. CII0.: CaHkT-
[TerepOyprckuii yuusepcuret ['TIC MUC Poccuu, 2022. - 436 c.

http://elib.igps.ru/?2&type=card&cid=ALSFR-6¢871153-1002-465a-a068-

Oac26aldlcSc&remote=false

JlonosiHMTEILHAS JIUTEpPATYypa:

1. TomnuBo u Teopus ropenus : yuedHoe nocooue / A. B. bapakos, A. A.
Hanees, JI. A. [Ipytckux, B. 10. Jlybanun. — Boponex : Boponexckuit
rocyJlapcTBeHHbIN Texunueckuil yuusepcutet, ObC ACB, 2022. — 132 ¢. — ISBN
978-5-7731-1008-8. — Tekcr : anextponnsiii // L{ludpoBoit oOpazoBaTeIbHBIM
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/125974.html

2. Koponbuenko, Anekcannap SAkoieBud. [10:kapoB3pbIBOONACHOCTh BEIIECTB
¥ MaTepuajioB U CpeCTBa UX TymieHus : crpaBouyduk. Y. 2 / A. . Koponbuenko. -
M. : IToxxnayka, 2000. - 757 c.

Pexxum nocryna: http://elib.igps.ru/?&type=card&cid=ALSFR-1aa9¢1b9-dc5d-4b3b-
b2c4-4611d4a91842



http://elib.igps.ru/?2&type=card&cid=ALSFR-6c871153-1002-465a-a068-0ac26a1d1c5c&remote=false
http://elib.igps.ru/?2&type=card&cid=ALSFR-6c871153-1002-465a-a068-0ac26a1d1c5c&remote=false
https://www.iprbookshop.ru/125974.html
http://elib.igps.ru/?&type=card&cid=ALSFR-1aa9e1b9-dc5d-4b3b-b2c4-461fd4a9f842
http://elib.igps.ru/?&type=card&cid=ALSFR-1aa9e1b9-dc5d-4b3b-b2c4-461fd4a9f842




7.4. MaTtepuajibHO-TEXHUYECKOe 00ecreyeHue

Jns mpoBeneHUss W OOECIEUEHMS 3aHATHH HCIOJIB3YIOTCS TOMEIICHHUS,
KOTOPBIE TMPEJCTABISAIOT COOOH ydeOHBIC ayIUTOPUU JUISl TMPOBEJACHUS YUeOHBIX
3aHATUMH, MPETYyCMOTPEHHBIX IpOrpamMMon OakanaBpuara, OCHAII[CHHBIC
000py/IOBaHUEM W TEXHUYECKMMHU CpEACTBAaMH OOYYCHHUS: aBTOMATHU3MPOBAHHOE
pabodee MecTO mpenojaBaTeis, Jabopatopus (U3UKO-XHUMHYECKHX OCHOB
MIPOIIECCOB TOPEHMSI W TYIIEHUS, MapKepHas J0CKa, MYJIbTUMEIUUHBIA MPOEKTOP,
JTIOKYMEHT-KaMepa, OCaJ0uHble MeCTa 00yJarOIUXCH.

[loMemennst sl  CaMOCTOSITEILHOM  pabOThl  OOYYaIONIUXCS  OCHAIIEHBI
KOMITBIOTEPHOM TEXHHKOW C BO3MOXKHOCTBIO TMOJKIIOUECHUs K cetu «HTepHET» U
obecrieyeHuEeM JO0CTyIa K AJIEKTPOHHON HHGOPMAIMOHHO-00pa30BaTeIbHONU Cpele
YHUBEpPCHUTETA.

ABTOpP: KaHIUJAT XUMHUYECKHMX Hayk, jAoueHT KopoOeitnukoBa Enena
I'epmanOBHa.



