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1. Hean u 3apaun gucuuiuiuibl «TeopeTnueckue 0CHOBBI MPOLECCOB TOPEHUS U

TYIICHUS>

Ilenu ocBOEeHUST TMCUMILINHBI:

- (opmupoBanue y oOy4arOmmxcs HEOOXOIWMBIX HAyUYHBIX MPEICTaBIIC-
HUH 0 TOPEHUHU U B3PBIBE, TIIyOOKOTO IIOHUMAaHHUSI dTUX SBJICHUMH;

- (¢opmupoBaHuE HEOOXOJAUMOTO 00BhEMa OOILIUX 3HAHWUN MO TEOPUM Tell-
JIOBOTO W IICTTHOTO B3phIBA, JICTOHAIIMU W yJAapHBIX BOJH, YCIOBUSM BO3HHUKHOBE-
HUSL W PacIpOCTpaHEHWs TUIAMEHH, TapaMeTpaM TOPEHHUs Ta30B, KHUJIKOCTEH,
IBUICH W TBEPABIX TOPIOYMX MAaTEPHANIOB YCIOBUH IMEpexoaa TOPEHHS BO B3PHIB,
METO/IaM pacueToB 00bEMa U COCTaBa MPOJAYKTOB TOPEHHMSI, TETIOTHI U TEMIIEPATY -
pBI TOPEHHUSI, OCHOBHBIX MMOKa3aTeJIe MOXKapHOW OMAaCHOCTH, METOJIOB MpeKpaiiie-

HHA TOPCHUA,

Ilepeyenb koMneTeH Ui, GOPMUPYEMBIX B IIpoLecce U3yYECHUSA
AUCHHMIVINHBI «Teopernyeckre 0CHOBBI MPOLECCOB IOPEeHNU H TYLIEHH S

Komnerenuuu

Conep:xanue

YK-1

CrocoGHOCTh OCYIIECTBIATh MMOWCK, KPUTHUYECKHH aHalu3 M CHUHTE3
nH(pOpMaIIUU, TPUMEHSITh CHCTEMHBIN TIOJIXOJ JAJIsl PEIICHUS TOCTaBICHHBIX
3ajad.

YK-6

CriocoOeH ympaBisiTh CBOMM BPEMEHEM, BBICTpAaWBaTh U PEAIM30BHIBATH
TPACKTOPHUIO CAMOPA3BUTHSI Ha OCHOBE MPHUHIIMIIOB 00pa30BaHUs B TCUEHHUE
BCE )KU3HU.

YK-8

Crnioco6HOCTH CO3/1aBaTh u MOJIIEP>KUBAThH
B IMOBCETHEBHOMW JKU3HH U B MPO(PECCHOHAITBHON JCSATENLHOCTH Oe30MacHbIe
yCIIOBUS KU3HECATEIbHOCTH
JUTSE COXPAHEHHS TIPUPOJTHON Cpeiibl, 00CCIICUeHUSI YCTOMUUBOTO Pa3BUTHS
oO1iecTBa, B TOM quclie npu yrpose
Y BO3HUKHOBEHUU YPE3BBIYAWHBIX CUTYAIIUH M BOCHHBIX KOH(IMKTOB.

OIIK-2

CrnocoOHOCTh  obOecnieunBaTh 0O€30MACHOCTh YEJIOBEKa M COXpaHEHUe
OKpY>Karolllel cpeJibl, OCHOBBIBAsACh HA MPUHLIUIIAX KYJIbTYphl 0€30aCHOCTH
Y KOHLIENILIUK PUCK-OPUEHTUPOBAHHOIO MBILUICHUS

K -1

CriocoOeH MOHMMAaTh OCHOBHBIE 3aKOHOMEPHOCTH IPOIIECCOB BO3HHUKHOBE-
HUS TOPEHUS U B3pBIBA, PACIIPOCTPAHEHUS U MPEKPALICHUs] TOPEHHUs, CIIOCO-
OCH TPOTHO3UPOBATH pa3Mephbl 30H BO3JCHCTBHS OMACHBIX (DaKTOPOB TPHU
aBapusAX M IMOXKapax B MOMELICHMSX, 3JaHUIX U COOPYKEHHAX, OTKPBITHIX
TEXHOJIOTUYECKUX yCTAaHOBKAX, MUCIIOJIB30BAaTh METOIMKH OIPEIEICHUS I10-
KAPHO-TEXHUUYECKUX XaPAKTEPUCTUK CTPOUTENBHBIX KOHCTPYKLUH, 3MaHUN
U COOPYKEHUI, TEXHOJIOTUYECKOT0 000pYI0BaHUS IO KPUTEPHSIM Ha/IEKHO-
CTH U pPabOTOCIOCOOHOCTH.

3agaun JUMCIUTLINHEI:

- ¢opMupoBaHUEe y 00YYAIOIIUXCS HAYYHOTO MHUPOBO33pEHUS, 0a3UpyIOIIerocs Ha
HayYHBIX MPEJCTABICHUIX O TOPEHHH, B3PHIBE U CIIOCO0aX MPEeKpalleHUs TOPEHHUS;




- OBJAJICHHE YMECHHSIMH MPUMEHSTH MOTYUYEHHBIC 3HAHUSA N1 OOBSICHEHUS TIPOlLec-
COB, IPOTEKAIOIINX HA MOXKAPE;

- m3yuyeHue (U3MKO-XMMHYECKHMX OCHOB OIICHKH TOKApHOM OIACHOCTH, YCIIOBUH
pPa3BUTHUSA, PACHPOCTPAHECHUS U TPEKPAIICHUS] TOPEHHS] Ha TOXKapax, ONpeeieHUs
MOKapHOM OMAaCHOCTH BEIIECTB U MATEPHUAJIOB,

- (QopMHupoBaHUE YMEHHS Hay4YHO-OOOCHOBAHHOTO BBHIOOpa OTHETYIIAIUX BEIIECTB
JUTSL TYIICHHS TT0YKapOoB.

- pa3BUTHUE TMO3HABATEIBHBIX MHTEPECOB W HHTEIUIEKTYAJIbHBIX CIIOCOOHOCTEH B
MPOLIECCe CaMOCTOSITENIBHOIO MPUOOPETEHUs 3HAHUIM C MCTOJIb30BAHUEM Pa3IMUHBIX
MCTOYHUKOB MH(POPMAIINH, B TOM YHCJI€ KOMITbIOTEPHBIX;

2. HepequL INIAHUPYEMBIX PE€3yJdbTaTOB oﬁyquml JAUCHUIIIMHbI «Teopenme-
CKHE OCHOBBI IIPOIIECCOB INopeHus U TYIICHUA», COOTHECCHHLIX C IIJIAHUPY-
€MbIMM pE3yJbTaTaMH OCBOCHUA 06p33OBaTeJILHOﬁ nmporpaMmmbl

NHauKaTopbl 10CTHKEHUS] KOMIIETEHIINU IInanupyemsie pe3yJbTaThl
OCBOCHHS 00pa30BaTeJbHOH
MPOrpaMMbl

VYK-1.1. 3naeT npunimns! cbopa, otdbopa u 0600mie- | 3HaeT:

HUsl ”HOPMAIIUH, METOJUKH CUCTEMHOTO MOAX0/1a MpUHLIMIBI 0TOOpa MHpopMaruu o du-
JUTSL pelIeHus MpodecCoHABHBIX 33129 3UKO-XUMHUYECKUX M TOXKapOOMacHBIX
CBOMCTBAaX BEUIECTB M MAaTepUajoB U3
Pa3IMYHBIX HCTOYHHUKOB.

VYK-1.2 Ymeer aHAJIN3UPOBATh u | Ymeer aHaJIN3UPOBATh JaHHbBIE
CHCTEMaTU3HPOBATh pa3HOpPOAHbIE JaHHbIE, | PA3JMYHBIX HCTOYHUKOB, KPUTHYECKH
oueHuBaTh A(PGEKTUBHOCTh MPOLEAYp aHalu3a | OLEHHMBATh U CPABHUBATH TEOPETUUYECKHE
npobsem U HIPUHSITHS pelieHuit B | U DKCIEPUMEHTaIbHbIE JaHHbIE (PU3UKO-
npo¢eCCUOHATIBHOM 1€ TEIbHOCTH. XUMHMUYECKUX U M0XKApOOINACHBIX CBONCTB

HCOPTaHNYCCKUX u OpTraHN4YCCKUX
BCHICCTB M MATCPHAJIOB

VYK-1.3 Brnaneet HaBpIKaMu HAyYHOTO TTOMCKA U Bnaneer HaBBIKAMH IIOMCKa
MPAKTUYECKON paboThl ¢ MH()OPMALIMOHHBIMU UCTOY- | MH(OpMaIUK nu3 pa3IUYHBIX
HUKaMH; METOJIAMH MPUHSATHI PEIICHUHN. HCTOYHUKOB.

VYK-6.1 3HaeT OCHOBHBIE IPUHIIUIIBI 3HaeT OCHOBHBIE MPUHIIMIIBI CAMOBOCIIH-
CaMOBOCTIUTAHUS U CaMOOOPa30BaHMsI, HCXOJIS U3 TaHUSI ¥ CaMOOOpa3oBaHUs: MpPUOOpeTe-
TpeOoBaHUH phIHKA TPY/a. HUE HOBBIX MPO(ECCHOHATBHBIX 3HAHHA,

B TOM YHCJIE€ CMEKHBIX 00JIacTel 3HAHUH,
MOCTOSIHHOE TOBBINIEHUE KBATU(UKAIIUN
B OYHOM U JUCTAaHIIMOHHOM (popMate

VYK-6.2 YMmeeT 1eMOHCTpUpPOBATh YMEHUE YMmeeT  1E€MOHCTpUpOBaTbH  yYMEHHE
CaMOKOHTPOJISL U peIICKCHH, TTO3BOJISIOIIHE CAMOKOHTPOJISI W peduekcuu  TpH
CaMOCTOSITENIbHO KOPPEKTHPOBATh CAMOPA3BUTHE 110 | CAMOCTOSITETLHOM BBITTOJIHEHUH
BBIOPAHHOW TPACKTOPHH. KYPCOBOM pabOTHI 1O 3aJaHHOUN TeMe
VK-6.3 Bnaneet criocobamu ynpapieHHs CBOEH Bnaneer criocobamu yTpaBJIeHUS
MO3HABATEIbHON JEATEILHOCTHIO M yIOBJICTBOPCHUS | TIO3HABATENIBHON ~ JEATEIBHOCTBIO  JUIS
po¢eCCUOHATBLHBIX HHTEPECOB U MOTPEOHOCTEH. pemieHust TpopecCHOHATBPHON 3a1aun -
BBITIOJTHEHUSI KYPCOBOM pabOTHI
VYK-8.1 I'paMm0oTHO OpraHu3yeT CBOM JEUCTBUS IIPU 3Haer:
HACTYIUICHUH YPE3BBIYaHBIX CHTYaIUH NPUYMHBI, TPU3HAKH W  TOCIEACTBUS

OITACHOCTEH, CIOCOOBI  3alIUTBI  OT




YPE3BBIYANHBIX CUTYALIUH;

YwMmeer:

[IpumeHsATH  OCHOBBI  0€30MaCHOCTH
KU3ZHENIECATCIIbHOCTH, TeIe(OHBI CITYKO
CIIACCHHSI.

VYK-8.2 Ucnosib3yeT OCHOBHBIE METO/IbI 3AIUTHI OT
BO3MOXHBIX MOCJIEICTBUI YPE3BbIYANHBIX CUTYALIUH.

3Haer:

MPUYUHBL M YCJIOBHUS BO3HUKHOBEHHS
Ype3BbIYANHBIX CUTYaIINI

YmMmeer:

BBISBJISTH  MPU3HAKW, TPUYUHBI U
YCJIOBUSI BOBHUKHOBEHUSI UPE3BBIYANHBIX
CUTyalluil;  OIICHMBAThb  BEPOSTHOCTH
BO3HUKHOBEHUS MOTEHIIUATBHOM

OITIACHOCTH IJIs1 HACCJICHUS U TeppI/ITOpI/Iﬁ

u [IPUHUMATh MEPBI 110 ee
IPE Iy IPEXKICHHUIO,

OI1K-2.1 3HaeT OCHOBHBIE ITOAXOIBI K 0OecIieyeHuIo | 3Haert:

0€30MMacCHOCTH COIMAbHO-9KOHOMHUYECKHX M Opra- OCHOBHEIE TPUHIIATIBI 3aIUTHI

HHU3aIIUOHHO-TCXHUYCCKUX CUCTEM, ITPABOBYIO U
HOPMATHUBHO-TEXHUYECKYIO TOKYMEHTAIIUIO [0 0Xpa-
HE TPy, IPOMBIIIJICHHON 0€301MacHOCTH OXpaHe
OKpPY’Karoliel cpepl.

OKpY>KaroIle cpelbl OT aHTPOIIOT€HHBIX
U TPUPOAHBIX 3arps3HUTENeH, B TOM
YHCJIE NPOAYKTOB TOPEHUS U OTHETYIIA-
IIMMH BEIIeCTBAMU

OIIK-2.2 YMeeT nMpou3BOANUTH OIEHKY OO0eCTIeUeHHUs
0€30IacHOCTH 4eJOBEeKa M OKpPY)KaoLel cpesl
UCXOs U3 YPOBHSI IOITYCTUMOTO PUCKA.

YMeeT npou3BOJUTH OLIEHKY XapakTepa
3arpsi3HEHUS.  OKpY’)KaloIled  Ccpefsl
XUMHYECKUMHU 3arpsI3HUTENSAMU u
IIPOAYKTaMH TOPEHHUs, U OTHETYLIAILUMU
BELIECTBAMHU

OIIK-2.3 Bnaneer HaBbIKaMH BBIOOpa METOAOB W/
WJIU CPENICTB 0OecTieueH s 0€30MacHOCTH YEI0BEKa
1 6€30MaCHOCTH OKPYXKAIOIIEH Cpeibl, OTBEUAIOIINX
TpeOoBaHuUsAM B o0acTu obecriedeHust 6e30nacHo-
CTH, CHU)KCHHSI PUCKOB, B TOM YHUCJIE B 00JIACTH MH-
HUMU3AIMN BTOPUIHBIX HETATHBHBIX BO3JICHCTBHH.

Bnaz[eeT HaBBIKaMH BLI60pa METOJO0B H
CpCACTB A CHUIKCHHA aHTPOIIOTCHHOI'O
3ar pH3HHTeJ’IeI>i, B TOM YHCJIC IIPOAYKTOB
rop€HUA U OTHETYHIAIUX BCUICCTB

[IK-1.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH IpOLIeC-
COB BO3HHUKHOBCHHUSA T'OPCHHUA W B3pPbIBAa HA PA3HBIX
CTaAMsIX Pa3BUTHUS MOXKapa.

3HaeT: pacyeTHble M IKCIEPUMEHTAIb-
HbIE€ METOJbI OIpPEIETCHUS] OCHOBHBIX
MOKa3aTelId TMOKAPHOW OIIACHOCTH Be-
IECTB U MaTEpPHAJIOB;

METOJIbl aHaJIU3a COCTOSHHS TOpIOYEH
Cpebl C Y4ETOM BHEIIHUX YCJIOBHI

[IK-1.2 VYmeer mnporHo3upoBatb pa3Mepbl 30H
BO3/ICHCTBUS OMACHBIX (PAaKTOPOB MPH aBaAPUSIX U IMO-
JKapax B IMOMCHICHUAX, 3AAaHUAX H COOPYIKCHUAX,
OTKPBITBHIX TEXHOJIOTHYECKHX YCTaHOBKAX.

YMeeT: paccuMThIBaTh O0BEM U COCTaB
MIPOJYKTOB TOPEHWMsI, TEIUIOTY CrOpaHUs
A TeMIlepaTypy IOpeHHs, IIOKa3aTeiau
MOYKapHOW OIAaCHOCTH BEIIECTB U Marte-
pHUAJIOB;

MIPOBOJIUTH aHAIM3 M3MECHEHUS Tapamer-
POB TOPCHUSA B 3aBUCUMOCTH OT pPa3JInv-
HBIX (hakTOpOB

IIK-1.3 BnazgeeT HaBBIKOM HCIIOJIB30BAaHUS METO0B
pacdeTa 3JIEMEHTOB KOHCTPYKTHBA 3/IaHUI U CO-
OpY>KEHUH, TEXHOJIOTUIECKOT0 000PYI0BaHHUS T10
KPUTEPHUSIM HAJIEKHOCTH U paOOTOCITOCOOHOCTH.

Bianeer: HaBbIKaMM TEOPETUYECKOU U
SKCHEPUMEHTAIBLHON OILICHKH MOKAPHOU
OIIACHOCTH BEILLECTB U MaTEPHAJIOB




3. Mecro nucuuninnbl «TeopeTnyeckue 0OCHOBBI IPOLECCOB FOPEeHUs U
TYIIEHUsSD> B CTPYKTYpPe OCHOBHOM npodeccHOHAIbHOIH 00pa30oBaTe/IbHOM
MPOrpamMmmabl

Jucuuminnaa « TeopeTnueckre 0OCHOBBI IPOLIECCOB FOPEHUS U TYLIEHUS» OTHO-
CUTCA K 00s3aTeJbHOM 4YacTH OCHOBHOW mpodeccuoHanbHON 00pa3oBaTelbHON
nporpamMmbl OakajgaBpuaTa 1o HampasieHuto noarotoBku 20.03.01 «Texnocdepnas
0€30MacHOCTh», HaNpPaBJICHHOCTh (Mpoduib) — PyKOBOACTBO MpOBEACHHEM Cla-
caTeJIbHBIX OIlepaluii ocodoro pucka.

4. CTpyKTYypa 1 coaepkaHue TUCHUUILTHHBI « TeopeTnieckne 0CHOBBI MMPOLIECCOB
rOpeHus U TyIIeHUsD)
OO6mast TPy 10€MKOCTh AUCHUILIMHBI COCTABISAET 7 3aU€THBIX eAUHUIL 252 yaca.

4.1 PacnpenesieHue TPy10eMKOCTH Y4eOHOM NUCUMILIMHBI I10 BHAAM padoT
1o cemecrpam u ¢gpopmMam 00y4eHH s

NJIs1 OYHOM (POPMBI 00yYeHU s

TpynoeMKoCTh
N 1o
Bu yueOnoi pabots: 3.€. yac. cemMecTpam
3 4

OOmiasi TPyJOEMKOCTh IUCHHIUTUHBI M0 y4eOHOMY " )52 108 144
IIaHy
KonTakTHas paboTa, B TOM YHCIIE: 128 54 74
AyJAUTOpPHBbIE 3AHSATHS 126 54 72
Jlexmmu (JI) 20 10 10
[Tpaktuueckue 3anstus (113) 58 26 32
Jlabopartopusie paboTs (JIP) 48 18 30
KOHCYJIBTAIIMU TIepe] IK3aMEHOM 2 2
CamocrositejibHasi padora (CP) 88 54 34
KypcoBas pabota + +
3auer + +
JK3aMeH 36 36

4.2. TemaTu4ecKHil IVIaH, CTPYKTYPHUPOBAHHBIN 10 TeMaM (pa3aejam) ¢
yKa3aHUeM OTBEJICHHOI'0 HA HUX KOJMYEeCTBA aKaJAeMUYEeCKUX YacOB U BU/I0B
Y4eOHBbIX 3aHATHHI

NJIs1 OYHOH (POPMBI 00yYeHU s
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1 2 3 4 5 6 7 8 9
1 PU3UKO-XUMUYECKasl IPUPOJIA MIPOLIECCOB I'0- 22 4 4 4 10
peHus
2 MatepuanbHbIH U TEIJIOBOM OanaHC mpormeccoB | 26 8 4 14
ropeHus
3 CamMoBocIsIaMEeHEHHE 20 2 4 4 10
4 CamoBo3ropanue 18 2 6 10
5 BoiHykIeHHOE BOCIJIaMEHEHHE (3aKUTaHHE) 18 2 10 10
3auer 108 | 10 26 18 | 54 +
Hroro 3a 3 cemecTp
6 ["opeHue razo-nmapoBO3AYIIHBIX CMecel 14 2 6 6
7 ["openue xugKocTei 20 2 6 6 6
8 ["'opeHue TBEpAbIX BELIECTB M MaTEPHAJIOB 20 2 6 6 6
9 B3peIBbl. Y napHbie BOJIHBI U IETOHALMS 16 4 6 6
10 | Ilpekpaiienne ropeHust 24 2 4 12 6
11 | Jlunamuka noxkapa 12 2 6 4
Koncynbranus 2 2
IK3aMeH 36 36
HToro 3a 4 cemecTp 144 10 32 30 | 34 2 | 36
Hroro 252 | 20 58 48 | 88 | 2 | 36

4.3 Copepikanue TUCHUILUIMHBI IS 00yYAKOLIMXCSH:
O04HOH (POpMBbI 00yYECHUA
Tema 1. Pu3nKo-xuMHYECKAS MPUPOJA MPOLECCOB rOPEHUS

Jleknmus. CoBpemMeHHbIe MpobiieMbl 00ecrieyeHus MOXKapHOil 0€30MacHOCTH Ha
MIPOMBIIIIEHHBIX X03IUCTBEHHBIX O0OBEKTAX.

Hcropudecknii 0030p Hayku O TOpeHHH. Pob poCCUCKON HAaydHOM HIKOJIBI.
[Ipenmer, TeopeTnueckas 6a3a u CBSI3b C IPYTUMHU JUCITUTUTMHAMM.

OU3NKO-XUMUYECKUE OCHOBBI TOPEHUS; BHUIbl IUIJAMEHU U CKOPOCTH €ro
paclpOCTPAHEHHUsI; YCJIOBHUS BO3HMKHOBEHHS W PAa3BUTUS MPOLIECCOB TOPEHMUS.
OcHOBHbIE BUJIbl TOPIOYETO, OKUCIUTENICH U UICTOYHUKOB 32)KUTaHUSI.

XHWMHUYECKHE PEaKUUH, CONMPOBOKIAOIINE FOPEHHE, X 0COOEHHOCTH. More-
KYJISIPHO-KMHETUYECKOE NPEACTABIECHUE O MPOLECCE TOPEHHs. 3aBUCUMOCTb CKOPO-
CTU pEaKIMy TOPEHUs OT TeMIlepaTyphl U naBieHus. Juddy3rnonHoe ropeHre B BO3-
JlyXe — Kak OCHOBHOM MpoIlecC Ha mnoxapax. [lmams, Temneparypa miaMeH, U ux u3-
Jy4YEHHUE.




IIpakTHyeckoe 3aHATHE. XaPAKTEPUCTUKH MPOLIECCOB TOPEHUS

JlabopaTtopHas pa6ora. Kinaccudukammsi mpoiieccoB TOpeHus ra3oB, KUIKO-
CTe M TBEPHABIX BEUIECTB: TOMOTEHHOE W TE€TEPOreHHOEe, KMHETH4eckoe U nuddy-
3MOHHOE, JIJAMMHAPHOE U TypOyJIEHTHOE, Ae(arpalliOHHOE U JIETOHAIMOHHOE, OCO-
OCHHOCTHU Ka)KJIOTO BUJAa TOPEHUSI.

CamocrositesibHas padora. [loxxap, OCHOBHBIE SIBJIEHUS, MPOTEKAIOIIAE HA
nokape (BbIAEJIICHUE TEIJIOThl U MPOIYKTOB FOPEHHUs, KOHBEKTUBHBIA Macco-(Ta30)-
0OMEH, TeIIOU3IydeHUE 30HbI TOpeHust). SIBIeHMs, COMPOBOXKIatoIIMeE moxap, Onac-
HbIe (aKTOPHI NOKapa U UX BO3/ICUCTBUE HA YETIOBEKA.

XUMHUUYECKHE Peakliy, COMPOBOXKIAIOIINE IOpeHne, X ocooeHHocTu. More-
KYJISIPHO-KMHETUYECKOE TPEACTABICHUE O MPOLECCE TOPEeHHs. 3aBUCUMOCTb CKOPO-
CTHU PEaKkli TOPEHUS OT TEMIIEPATYPHI U 1aBJICHUSI.

PexoMenayemasi iureparypa:

OcHoBHas nuteparypa: [1-2]

JlononHuTenbHas aureparypa: [1-2]

Tema 2. MaTepuaJbHBIN U TENJIOBOK 0aJIaHC MpoLecca rOpeHus

I[IpakTuueckoe 3aHsiTHe. MarepuaibHbIii OajlaHC TPOLIECCOB TOPEHUS.
bpyTtTo-ypaBHeHne  peakuuu  ropeHus. Pacxojg  Bo3ayxa  Ha  TOpPEHHE.
Crexuomerpuueckuii cocraB roprodeit cmecu. Koadduiment uzbbiTka BO3IyXa,
00BEM M COCTaB MPOIYKTOB FOpEeHUs. XUMUYECKUNA U PU3NUECKHUIN Heqoxkor. JIpiM 1
€ro OCHOBHBIE XapaKTEPUCTUKH, KOIPDHUIIUECHT JHIMOOOpa30BaHUSI.

TeruoBo#t 6anaHc MPOIECCOB ropeHus. TepMoXuMudeckoe OpyTTO-ypaBHEHHE
npoiiecca ropeHus. Brpiclias U Hu3MIas TEIIOTa TOPEHUS, aAJUTUBHOCTH TEIUIOT,
dbopmymna JA.N.Menneneesa. Temnepatypa TOpPEHUS (TeopeTrueckas,
KaJIOpUMETpUYECKas, aquadaTuiecKkasl 1 IeHCTBUTENbHAS).

JlabopaTopHasi padoTa. MarepuanbHblii OajgaHc MPoIecca TOPEHUs

CamocrosTenbHast padora. Pacuer MmaTepralibHOTO U TEIJIOBOro OanaHca
npoiiecca TOPeHusl 11 UHAUBUYyaIbHOTO BEIIECTRA.

Pexomenayemas ureparypa:

OcHoBHas nuteparypa: [1-2]

JononnurenbHasa aureparypa: [1-2]

Tema 3. CamoBocILIaMeHEeHHE

Jlekumsi. PajnukanbHO-IIEMHONM  MeXaHM3M  okucieHus. (OOpazoBaHue,
pa3BETBIICHHE U OOPBIB IETIH, CKOPOCTh PEAKIINH, 3aBUCUMOCTh. [[OHATHE O IIEeTTHOM
CaMOYCKOPEHUH XHWMHWYECKUX PEAKIHUN, NPUBOIAIIMX K CaMOBOCIUIAMEHEHUIO M
B3pbIBY. DnemeHThl TerioBoil Teopun H.H.CemenoBa, TemnioBoi B3phIB (TEIIOBOE
camoBocIieMeHue). Kputudeckue ycioBUsi TEIUIOBOrO B3pbiBa. MHIYKIMOHHBIN
NepuoJl, TeMIepaTypa camoBociulaMeHeHus. Juddy3uoHHas Teopusi TOpEeHHUs.
Bnugnue — BHEIIHMX ~ yCIIOBMM  HA  TEMIEpPATypy  CaMOBOCIUIAMEHEHHUS.
OKCIIEpUMEHTAIbHBIE M PAaCU€THbIE  METOJAbl  ONPEAECICHHUS  TEMIIePaTyphl



CaMOBOCIUIAMEHEHUS T'a30B, IAPOB U MbLIEH B Bo3Ayxe. MUHUMAaNbHas, CTaHAapTHas,
KPUTHUYECKAs U UCTHHHAS TEMIIEPATypa CaMOBOCIIJIAMEHEHHUSL.

Teopuu ropenusi: TemnoBasi, uenHas, 1MpPpy3uoHHas.

IIpakTHyeckoe 3aHsATHE. TemMnepaTypa CaMOBOCIIAMEHEHUS BEIIECTB U
MaTepuasoB.

JlabopaTopHasi padora. DOKCIEPUMEHTAIBHOE ONPEACIICHUE TEMIEPaTyphl
CaMOBOCIUTAMEHEHUSI.

CamocTrosiTeibHas paboTa. PaguKaibHO-1IETTHON MEXaHN3M MPOIIECCOB OKHUC-
JEHUsT M €ro OCHOBHBIE 3aKOHOMEPHOCTH. OJEMEHTHl TEIUIOBOM TEOpHUH
CaMOBOCIUIAMEHEHUsI TOpIOYNX cMmeced. TemmnepaTypa caMOBOCIIJIAaMEHEHHs KaK I0-
Ka3aTesb MOKapHOM OMaCHOCTH, MPAKTUYECKOE 3HAYEHHE U METO/Ibl €€ OIPECIICHNUS.
Metoab! onpenieneHus TeMrepaTypbl CaMOBOCIJIAMEHEHHS U BIIUSTHUE Ha €€ BEJIU4H-
HY pa3IUYHBIX (HaKTOPOB.

Pexomenayemas Jiureparypa:

OcHoBHas nureparypa: [1-2]

JlonosaurtensHas nureparypa: [1-2]

Tema 4. CamoBo3ropanue

Jleknusa. HuskoTemrieparypHoe OKHCJICHHE TOPIOYMX BEIIECTB. MexaHu3m
mpoliecca caMOHarpeBaHus Ha BoO3ayxe. MexaHu3M MUKpPOOHOJIOTHYECKOIo, Terl-
JIOBOTO ¥ XUMHUYECKOT0 caMOBO3ropanusi. CaMOBO3rOpaHUE JKUPOB U MACEJ, TBEPIBIX
rOPIOYHMX HMCKOMAEMbIX, MTPOAYKTOB PACTUTEIBLHOIO MpoucxoxacHus. Kputuueckue
YCJIOBUSI CaMOBO3TOpaHMsl, IEPUO]T UHTYKIIUH.

JlabopaTopnass paGora. DOKCIEPUMEHTAIBHOE HW3YYEHHE  IPOLIECCOB
CaMOBO3TrOpaHus

CamocrosiTeibHas padora. OTiiMuKe MPOIECCOB CAMOBO3TOpaHUs OT IpoIiec-
COB CaMOBOCIUIAaMEHEHUs M 3axkuranus. OnpeneneHue CaMOBO3TOPaHHUS U CaAMO-
HarpeBaHus. MexaHU3M MPOLECCOB  TEIJIOBOIO  CaMOBO3TOpaHUsl  BEILECTB.
CaMoOBO3ropaHre XUMHUYECKUX BEIIECTB MPU B3aUMOJICUCTBUU C KUCIOPOIOM BO3AY-
Xa, BOJIOW U MPU KOHTAKTE JIPYT C IPYTOM.

Pexomenayemas iureparypa:

OcHoBHas nutepatypa: [1-2]

JononnurenbHasa aureparypa: [1-2]

Tema 5. BoiHy:K/1eHHO€E BOCILUIaMeHeHH e (3a:KUTaHUe)

Jleknus. MexaHn3m mponecca 3aXuraHus U €ro OTIMYue OT CaMOBOCIUIAME-
HEHUs. BuIbl MCTOYHMKOB 3a)KUTaHUS. ODJIEMEHTBI TEIUIOBOM TEOPHM 3a’KUTaHUs
HarpeTeIM TenoM f.b.3enpnoBuya. Kputndeckue ycnoBus 3axuranuvs. BiausHue Ha
TEMIIEPATYPY 3aXKUTaHUA COCTAaBa U JABICHUS TOPHOYEH CMECH, KATaIM3aTOPOB U
(piermaTH3aTOpPOB, pa3MEPOB TEJA U IUIOLIAN HATPETONH OBEPXHOCTH.

IIpakTHyeckoe 3aHATHE. YCIOBUS 3aXKUTaHUA. 3aKUTAHUE DJIEKTPUYECKOMN
uckpoi. MoHHasg W TerioBas TEOPUM HMCKPOBOTO 3aKUraHus. TerioBass MOJEIb
3aKAraHus dJekTpudeckol uckpon mno f.b.3enpnoBuuy. Kpurnueckue ycnosus
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3KATaHUSI. DKBUBAJICHTHBIA KPUTHUYECKUN paguyc chepbl U KPUTHUECKOE KOJIHYe-
CTBO TEIUIOThl. MUHUMAaJIbHAS SHEPTUS 3aKUTaHUSL.

CamocrositeibHass  padora. OTinune  MeXaHuU3Ma  3aKUTaHUS  OT
camoBociuilaMeHeHHsl. CylIHOCTh TEIUIOBOM Teopuu 3axuranus. OcoOeHHOCTH
3QKUTaHUSI TAPOBO3AYIIHBIX CMECENW HArPETOM MOBEPXHOCTHIO. OCHOBHBIE BHUJIBI HC-
TOYHUKOB 3aXMranus. OCOOEHHOCTH 3a)KMTaHUs DSJIEKTPUYECKOM HCKpou. Mu-
HUMAaJIbHAS SHEPTHUsl 3AKUTaHusl. 3aBUCUMOCTh MUHUMAJIBHOM SHEPTHUsl 3aKUTAHUS OT
paznuuHbIX ¢dakTopoB. [IpakTHUyeckoe NMPUMEHEHNE MUHUMAIbLHON YHEPTUM 3a)KUra-
HUSL.

Pexomenayemas iureparypa:

OcHoBHas nuteparypa: [1-2]

HononuurenbHas nuteparypa: [1-2]

Tema 6. 'opeHune ra3o-napoBo3ayUIHbIX cMecei

Jlekumnsa. OU3NKO-XUMUYECKUX MPOLECCHI, MPOTEKAIOIUX MPU FOPEHUU CME-
ceil mapoB U ra3oB. HeoOXoJMMble W JOCTATOYHBIE YCIOBHUS ISl TOPEHUSI Ta30B.
OcHoOBHBIE OCOOCHHOCTH FOpeHHMsI MapoB U razoB. Knaccudukanus razoB no noxap-
HOU OITACHOCTH.

IIpakTnyeckoe 3ansaTue. [lokazaTenn moxapHoM OMACHOCTH razo- MapoBO3-
TYIIHBIX CMEcel, 00J1acTh MPUMEHEHUSI K METO/IbI UX ONpeIeNieHus. 3aJaHusl Ha Kyp-
COBOE IIPOECKTUPOBAHHUE.

CamocrosTenbHasi padota. MexaHnu3m ropeHus ra3oBbix (GoHTaHOB. ['opeHue
MbUIE-METAHOBO3IYIIHBIX CMECEN B YroJibHBIX IIaxTax. KoHIlEeHTpalmoHHbIE TIpeae-
JIbl pacTpOCTPAHEHHUSI TUIAMEHHU.

OcHoBHas [1-2];

JononuurenbHas [1-2]

Tema 7. I'openne xxuakocrei

Jleknusa. M3yuenne GU3NKO-XUMHUUECKUX IMPOIECCOB, MPOTEKAIOUIUX MPHU T'0-
peHun xuakocte. HeoOxoaumbie U JOCTATOYHBIC YCJIOBHUSI TOPEHUS KUJKOCTEH.
OcHOBHBIE OCOOEGHHOCTH TopeHus >kujakocted. IlporpeB »kuakoctedt B riayOuHy.
Bcekunanue u BRIOpOC Ipu TOPEHUH KUAKOCTEH. Biusinue gakTtopoB okpyxaromiei
Cpelbl Ha CKOPOCTh BBITOpaHUs KuAKocTe. OCHOBHOM MOKa3aTesb MOKapHOM orac-
HOCTH KHJIKOCTEH, METOJIbI OMpeNeJIeHUsI U MpakTuYeckoe 3HaueHue. Kmaccuduka-
U )KUIKOCTEN MO TMOXKAPHOM OMACHOCTH.

IIpakTuyeckoe 3ansaTue. [lokasarenu noxapHou onmacHOCTH KuakocTen. [1o-
Ka3aTely IMOXKapHOW OMACHOCTU JKHUAKOCTEH 00JIacTh NMPUMEHEHUS W METOAbl X
ONPENIECTICHHUS.

JlaGoparopHas padora. M3yueHne npeaeinbHbIX pexUMOB ropenusd. Onpese-
JICHWE TeMIMEePaTyphl BCIIBIIIKH.

CamocrosiTesibHas padorta. /{uddy3rnonHoe ropeHue XuaKocTen. Y aeapHas
MaccoBas U JIMHEHHass CKOPOCTH BBITOPaHUs KUJIKOCTH. TerioBo 6anaHc mpoiiecca
rOpeHus KUAKOCTH B pe3epByape. [IporpeB kuaKkoCTH B TIIyOHHY pe3epByapa.
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Bckunanue u BEIOPOC TopsImX KUAKOCTEH Ha moxapax. OCHOBHBIE MephI Oe3o1mac-
HOCTH TPY TOPEHUU XUAKOCTH. Pacuer (akena mpu ropeHN™ KUIKOCTH.
Pexomenayemas quteparypa:
OcHoBHas [1-2];
JononnurenbHas [1-2]

Tema 8. I'openne TBepAbIX BeLIECTB U MATEPUAJIOB

Jlekums. [ToBenenue TBepabIX BEIIECTB IMPHU HArpeBaHHUM, MPOIECCH 00pa3o-
BAaHUS JIETYYHX BellecTB. [IMponu3 IpeBeCHHBI U IPYTUX OPraHUYECKUX MaTEPHUAIIOB,
€ro OCHOBHBIE CTaJIH, COCTAB MPOIYKTOB MUPOIU3A.

Bocrniamenenue TBepAbIX BEIIECTB M MaTepUaOB, OCOOCHHOCTH MEXaHU3Ma
3QKUTaHUS U PACHPOCTPAHECHHS IUIAMEHU [0 MOBEPXHOCTH TBEPAOTO BELIECTBA,
JIBIDKYIIME CHWJIBl TMpolecca, JIMHEHHAs CKOPOCTh pPAacHpOCTPAHEHUSI IUIAMEHHU.
WNHnekc pacnpocTpaHeHUs JIAMEHH TI0 MOBEPXHOCTH TBEPABIX TOPIOUYMX MaTEPHUAJIOB
Y METOJIBbI €TO ONPEACIICHMUS.

MexaHn3M BBITOpaHUs TBEPIBIX BEIIECTB. JIMHEMHAs M MaccoBas CKOPOCThb
BbITOpaHusl. PacyeTHbIe U SKCIIEPUMEHTAIIbHBIE METO/IbI ONPEIEIICHHS] MAaCCOBOM CKO-
POCTH BBITOpPAHUSI.

Tnenue, ero mexanu3Mm. CKIOHHOCTh K TJIECHUIO U NOKAapHas OMACHOCTh pa3-
JUYHBIX MaTepuanoB. CrocoObl TpPeNOTBpallleHHs] BO3HMKHOBEHHUS M Pa3BUTHUSA
MIPOLIECCOB TJIEHUS.

Oco0eHHOCTH TOpEeHUs OJIMMEPHBIX MaTtepuaioB. [loxapHas omacHOCTh Tep-
MOIUIACTUYHBIX M TEPMOPEAKTHBHBIX MOJHMMEPHBIX MaTepuanoB. BiusHue cocraBa
MOJIMMEPHBIX MaTEPHAJIOB Ha JUHAMUKY Pa3BUTHUS X TOPEHUS U Topa)karomue (ak-
TOPBL.

IIpakTuyeckoe 3ansaTue. [lokazarenn noxapHONW OMACHOCTH TBEPABIX TOPIO-
YUX MATEpUAJIOB.

OCcoOEHHOCTH TOpPEHUsI METAJUIOB: JIETyYHE M HEJIETy4YHe METAJUIbl, BIUSHUE
OKCUIHBIX TUIEHOK. [[pIMO0Opa3oBaHue U COCTaB JIbIMa.

JlabopaTopnasi pa6ora. ['opeHue mnpuiel. YclioBUs 00pa30BaHUS MbLUIEBO3-
JOYIIHBIX TOpIoYnX cMmeceil. OOmue MpeACTaBIeHUs] O TEOPUH PaCIpPOCTPAHEHUS
IUJAMEHH MO a’po30JsM. MUHUMAIIbHAsI DHEPIHs 3aKUTaHUS W TeMIeparypa
CaMOBOCIJIAaMEHEHUs1 Tbulel. KOHUEHTpallMOHHBIE TMPEAEibl PACIPOCTPAHEHUS
IIJIAMEHH T10 a3PO30JI5IM.

CamocrosTenbHasi padora. 3yuenue GuU3NKO-XUMUUECKIUX OCHOB TepMUYE-
ckoi gectpykuuu TI'M, kak OCHOBHOM CTaauu IPOLIECCOB ropeHus. MexaHuswm,
npoayKThl. OCHOBHBIE 3aKOHOMEPHOCTH MPOILECCOB TOPEHUSI TBEPBIX OPraHUYECKUX
MaTepuaioB. OcoOeHHOCTH TOpeHUsT MeTalIoB. OCOOCHHOCTH TOPEHUS MHIJIEBUTHBIX
BewecTB. [loka3aTenu noxapHoi ONaCHOCTH TBEPJIBIX BEIIECTB U MAaTEPHATIOB, METO-
JIbl KX OTpECIICHUSI.

Pexomenayemas ureparypa:

OcHoBHas [1-2];

JononnurenbHas [1-2]
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Tema 9. B3pbiBbl. Y1apHble BOJHbBI U 1€TOHAIUS

IIpakTnyeckoe 3aHsTHe. B3pbBIBB, THMIBI B3pPHIBOB, (HU3MYECKUE W
XUMUYECKUE B3PBIBBI, KIacCU(UKAIIUS B3PHIBOB IO MJIOTHOCTH BEIIECTBA, MO TUIAM
XUMUUYECKUX PEaKIMi, SHEPTUS U MOIIHOCTh, (hopMa yAapHOU BOJHBI, IJIUTEILHOCTD
UMITYJIbCA.

JlaGoparopHass padGora. PacnpocTpaHeHHE TIIJJaMEHM B OrPaHUYCHHOM
oobeme. Pacuer napieHusi B3pbhiBa. OOBEMHBIC B3PBIBHI Ta30MapPOBO3AYIIHBIX U
MBUIEBO3YIIHBIX cMeceil. OCHOBHBIE CBOMCTBA U MApaMETPhI YIapHBIX BOJIH.

CamocrosiTenbHas padora. B3peiBuaThie BelllecTBa.

PexoMenayemasi iureparypa:

OcHoBHas [1-2];

JononnurtenbHas [1-2]

Tema 10. IIpexpauienue ropeHus

Jlekuusa. TeruoBas Tteopus rameHus I1iaMeHd. [IpenenbHble PEXUMBI
HOPMAaJIbHOTO TOPEHUSA, METObI UX OLECHKHU I PEATBHBIX MTAPOBO3IYIIHBIX CUCTEM.
CrniocoOn1 TymieHus noxapoB. Knaccudukaiusi orHeTymanux BEIEeCTB U CIIOCOOBI
TYLIEHUS [T0KAPOB.

CBSI3b CKOPOCTH pACHPOCTPAHEHHS IUIAMEHH CO CKOPOCTBIO XHMHYECKHUX
peakuuii u TermtooOMeHoM Bo (poHTe miaMenu. [IpeenbHble mapaMeTpsl MPOo1eCcCOB
TOPEHHUS: KOHLUEHTPALIMOHHBIE MPEIEbl PACIPOCTPAHEHUS IJIAMEHH, KPUTUUYECKHE
DHEPIUs U TeMIleparypa 3aKUIaHMs, JaBJICHHME, CKOPOCTb pacClpOCTPaHEHUs
IUIJAMEHH, TEIUIOTa W Temueparypa ropeHud. [IpakTnyeckoe NpUMEHEHHE TEOPUH
IIPEKpALCHMS [UIAMEHH.

VYcnoBus, HeoOXoAMMBIE I MpEKpalleHUs TopeHus. BiusHue pexuma
TOPEHUSI U arperaTHOro COCTOSIHUSL MOKAPHOM Harpy3kd Ha CIocoObl TYIUEHUs
noxapa. [lonstue "ornerymaniue Bemecrsa” U uxX BUAbl. OrHeTymamme BEIECTBa,
UX  CBOWCTBa, O00JacTh NPUMEHEHHUS, HKCIUIyaTallMOHHbIE  OCOOEHHOCTH.
Knaccudukanus orseTymamux BeEHUIECTB IO MEXaHHU3MY JACHCTBUS Ha MpoLEecc
ropenusi. [loBepxHOCTHOE U 0OBEMHOE TYILICHHUE.

IIpakTnyeckoe 3ansitue. OOIACTh MPUMEHEHUS, JOCTOMHCTBA, HEJOCTATKHU.
Heroproune raspl B kKauecTBe OrHeTymamux BemectB OO0nacTh NMpUMEHEHHUs, J0-
CTOMHCTBA, HENOCTAaTKHU. ['ajJoreHyriaeBoAopoabl KAaK OrHETyLIAIlMe BEUIECTBA.
OOnacTh NpUMEHEHUs, JOCTOMHCTBA, HeAOoCTaTKu. OTrHEeTylalue MOPOIIKOBBIC
COCTaBbl, MEXaHU3M JCHCTBHS, KCILUTyaTallHOHHbIE CBOMCTBA U METOJbI UX KOHTPO-
ns1. OGnacTh MPUMEHEHHUsI, JOCTOMHCTBA, HepocTaTku. [lytn moBeimenns 3hexTus-
HOCTH OCHOBHBIX OTHETYIIAIUX BemiecTB. OCHOBHBIE THUIIBI KOMOWHUPOBAHHBIX OT-
HETyLIAIIUX COCTABOB.

Bopa kak ornerymaiiee BemectBo. OCHOBHbIE (PU3MKO-XUMHUYECKHE CBOMCTBA
BOAbI. MeXaHWU3M TacsIero JSHCTBHS BOJBI B 3aBUCHMOCTH OT CIIOCO0a €€ MOoJauH,
peXuma ropeHus, MOKApHOU HArpy3Ku U €€ BUJa. TeopeTUYecKuii U IpakKTUYECKUN
pacxoj BOJbI HAa TYLIEHUE.

Heroprouue raszel ((psiermaTuzatopbl), ©X OCHOBHbIE (DU3UKO - XHMHUYECKHE
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CBOMCTBA. MeXaHu3M racsmero JEWCTBUS HETrOpPIOYMX TIa30B, OrHETYIIAINE
KOHIICHTpAIMU. JKCIUTyaTallMOHHBIE OCOOCHHOCTH. TOKCHYHOCTh W KOPPO3UOHHBIC
cBoiicTBa. O0IacTH MPUMEHEHUS.

["asioreHOyrneBOOPOALI  (XJTAJOHBI) W HUX MNPUMEHEHHME B  KadecTBe
UHTUOUTOpPOB  ropeHus. (OCHOBHBbIE  (PUBHKO-XMMHUYECKHE, TOKCHYECKHE U
HKCIUTyaTallMOHHBIE CBOMCTBA XJaJ0HOB. MeXaHW3M HHTMOMPYIOLIEro JeHCTBUS
XJIaJOHOB Ha Tmpouecchl ropeHus. (OCHOBHbIE TNPEACTABUTENIM OTHETYIIAIIUX
XJIaJIOHOB U 00JIACTh UX MPUMEHEHUS.

OrsHerymamue MOPOIIKOBBIE COCTaBbl, MEXAHU3M OTHETYIIAIIETO IEHCTBUS.
DOU3NKO-XUMUYECKUE U IKCIUTyaTallMOHHBIE CBOMCTBA MOPOIIKOB, UX OCOOEHHOCTH.
OCHOBHBIE TIPEACTABUTENN MOPOIIKOBBIX COCTABOB U OOJACTh MX MPUMEHEHHS IS
TYLUEHHUS [T0KAPOB.

[Tyt moBbIiieHUst 3¢ (HEKTUBHOCTH OTHETYIIANTUX BEIIECTB U COCTABOB.

KoMmOnHMpOBaHHBIE OTHETYIIANME COCTABbl U MEXAHU3M UX JeicTBUs. BoaHo-
ra3oBble W BOJHO-XJIQJIOHOBBIC TIeHBI. TyIlleHWe MOoXapoB BOAOW C J00aBKaMu
cMauMBarelie u 3arycturenei. lIpuMeHeHne cmeced XJIaJOHOB C HETOPHOYMMH
ra3amu, MeHbl C NOPOIIKAMHU U TOHKO PACIbUIECHHOW BOJIOM.

Pacuer MuHuManbHOU (priermMaTu3upyrouiell KOHIEHTpauK (iermaTusaropa,
MHUHUMQJIBHOTO  B3pPBIBOOMACHOTO  COJAEpPKAHUA  KUCIOpPOAA,  KPUTHYECKOTO
OTHETAaCAIIEro AuaMeTpa.

JlaGoparopnasi padora. VcciegoBanue CBOMCTB OTHETymIamux IeH. [leHsl
KaK or"erymainiue Bemectsa. OCHOBHbIE CBOMCTBA MeH. CrocoObl MOTyUYeHUs TIEHBI.
OO6nacte TpUMEHEHHWS TEHbI Ui I1eieil mokapoTymeHus. [leHooOpaszoBaTenu,
IIPUMEHSIEMBIE B IIOKAPHOM JEJIE, UX OCHOBHBIE SKCILTYaTallMOHHbIE CBOMCTBA.

OrnpeneneHne ONTUMAIBHONW U KPUTUYECKOM MHTEHCUBHOCTHU MOJJaYU
OTHETYIIAIIMX BEIIECTB

CamocrosiTeibHas padora. [IpakTuueckoe NMPUMEHEHUE TEOPUU TalICHUS.
Ornenperpaaurenib, (U3UKO-XUMUYECKHUE OCHOBBI €ro jedcTBUs. MexaHusm
B3aUMOJICHCTBUS BOJIbI C TOPSAILEH MOBEPXHOCTHI0. O0IACTh MPUMEHEHUSI, OCHOBHBIC
XapaKTEPUCTUKH U OIIEHKA KauyeCcTBa MEH. DKCIUTyaTal[MOHHbIE CBOMCTBA U KOHTPOJIb
kauectBa OIIC. MeTob! noBbiieHus: orueryiaiei s¢pdextusaoctu OTB.

Pexomenayemas iureparypa:

OcnoBHas [1-2];

HomnonautenpHas [1-2]

Tema 11. IlunaMmuka noxapa

Jleknus. Knaccudukamus noxapos. [lapamerps! noxkapa. /[nHamuka pas3Bu-
TS MT0Kapa B 3aKPhITOM NoMelneHud. [IpeaenbHble peskuMbl IPoLecca FrOPEHus.

IIpakTnyeckoe 3ansitue. [IpeaenbHbe peKUMBI TPOLIECCA TOPEHUS.

3ammTa KypcoBbIX padoT.

CamocrosTenbHas padora. Kiiaccupukanuus u xapakTepUCTHKA MPUPOIHBIX
M0KapOB

Pexomenayemas iureparypa:

OcnoBHas [1-2];

12



JononnurenbHas [1-2]

5. MCTOI[I/I‘IGCKI/IG PEKOMEHIAIUMA 110 OPraHU3 Al H3YYCHUN
AUCIUIIJINHBI «TeopeaneCKHe OCHOBBI ITPOLECCOB IOPEHUA U TYIHICHHUS

[Tpu peanuzanuu nporpammsel yueoHou aucuumuiabl « TOI'uT» ucnons3yert-
csi oOpa3zoBarenbHas TEXHOJIOTHsS, MpEnoJiararouas, 4o B paMKax OJHOW TEMbI
OOBEAMHSIOTCS JIEKIIMS, MPAKTUUECKUE U TAOOpaTOPHBIE padOTHI.

OO1uMMH LIEeNIMU BCEX BUJIOB 3aHATHUH SIBIISIFOTCS:

- 000011eHne, cucTeMaTH3anus, yriryojaeHue, 3aKpernaeHle TeOpeTUIeCKIX
3HaHUM 10 KOHKPETHBIM TeMaM y4eOHOro Kypca;

- (opMHpOBaHHE HIMPOKOTO KPyro3opa, KOMIETEHTHOCTH B TPAKTOBKE HOP-
MaTHUBHO-IIPABOBBIX aKTOB, CO3/IaHHE HOBBIX 3HAHUM 00yYaroIuecs;

- (opmupoBanue MpodheccuoHaTbHO 3HAUUMBIX KaUYECTB: CAMOCTOSITEITHHO
CTH, OTBETCTBEHHOCTH, TOYHOCTHU U .

LlensiMu JIEKUMU SABIISIIOTCS:

- J1aTb CUCTEMATU3UPOBAHHBIE HAYYHBIC 3HAHUS 1O JUCLHUIUIMHE, aKIEHTUPOBAB

BHUMAaHNE Ha HauOoJIee CI0KHBIX U Y3JIOBBIX BOIIPOCAX TEMBI Kypca;

- CTUMYJMPOBATh aKTUBHYIO TO3HABATENbHYIO JEATEIbHOCTh 00YUYaOIINUXCH,
CIoco0CTBOBATh (POPMUPOBAHUIO UX TBOPUYECKOTO MBIILJICHUS.

[lensaMu NPAKTUYECKUX 3aHATUH SABIIAIOTCA:

- 000011eHNe, cucTemMaTus3anus, yriyOsieHue, 3aKperyieHue TEeOpEeTUYECKUX
3HAaHUM 10 KOHKPETHBIM TEMaM y4eOHOro Kypca XUMUHU;

- (opMUpOBaHME YMEHUN TNPUMEHSTH IOJyYEHHbIE 3HAHUS Ha MPAKTHUKE,
peanu3anuio eINHCTBA NHTEIJIEKTYAJIbHOU U ITPAKTUYECKON AEATEIIbHOCTH;

- BbIpa0OTKa MpHU PELICHUH MOCTaBJICHHBIX 3a/1ay Mpo¢decCHOHAIbHO 3HA-
YUMBIX Ka4yeCTB: CaMOCTOATEIBHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOPYECKAS
VHULIMATUBA.

- BBINOJIHEHUE BBIYKMCIICHUH, PACUETOB;

- paboTa ¢ HOPMAaTUBHBIMU JTOKYMEHTAMU, HHCTPYKTUBHBIMU MaTepuajaMu,
CIIPaBOYHUKAMM.

[enssmu 1abopaTopHbIX pabOT SBISIOTCS:

- (opMHpOBaHME MPAKTHUUECKUX YMEHMHU pabOTHI MU COOIIOJECHUM IPABUI
TEXHUKH O€30MacHOCTH ¢ J1a0OpaTOpHbIM 00OPYAOBAaHHEM M XMMHUYECKUMHU Bellle-
CTBaMH;

- (opMHUpOBaHHME HCCIENOBATEIbCKUX YMEHHM (Ha0y0naTh, CpaBHUBATD,
aHaJIM3UPOBaTh, YCTAHABINBATh 3aBUCUMOCTH, JI€JaTh BbIBOJbI U 00OOIIEHHS, cCaMO-
CTOSITEIbHO BECTH HCCIIE0BaHNE, ODOPMIISATH PE3yIIbTaThI).

- 3KCHEpHUMEHTAJIbHAs MPOBEpKa (popMyJ, METOIMK pacueTa, yCTAHOBJIEHUE U
MOATBEPKACHUE 3aKOHOMEPHOCTEN, 03HAKOMJIEHHE C METOIUKAMH MPOBENECHUS JKC-
IIEPUMEHTOB, YCTAHOBJICHUE CBOMCTB BEILECTB, X KAYECTBEHHBIX U KOJNYECTBEHHBIX
XapaKTEPUCTHK.

KoHcynbranyu npoBOAsSTCS MpernojaBaresieM, BeIyIIUM 3aHATUS B y4ueO-
HOU I'pyIHIle, U HOCAT I'PYIIIOBOM XapakTep.
CamocTosiTeibHasi padoTa 00y4aloIIMXCs HalpaBlieHa Ha yriIyOJeHue u
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3aKperUieHne 3HaHUM, MOJYYSHHBIX Ha JIEKUUAX U APYTUX 3aHATHUSIX, BIpAOOTKY Ha-
BBIKOB CaMOCTOSITEJIBHOTO aKTUBHOTO MPUOOPETEHUSI HOBBIX, JOTOJHUTEIHHBIX 3HA-
HUM, IOATOTOBKY K MPEACTOSIIUM yUeOHBIM 3aHATHIM, 3a4€TaM U YK3aMEHaM.

6. OueHoYHbIE MATEPUAJIBI N0 TUCHUIINHE

Texyuuit KOHTPOJIb YCIIEBAEMOCTH 00ECIIEUNBAET OLICHUBAHUE X0OJa OCBOCHUS
JUCLMIUTMHBL, IPOBOJUTCS B COOTBETCTBUH C COJAEPKAHUEM AUCLMILIMHBI IO BUJIAM
3aHATUHN B hopMe oTpoca, AOKIAI0B, PELICHUS 3aa4, TECTUPOBAHMS.

[TpomexyTouHasi aTTectanus 0OECIEYMBACT OLEHUBAHUE MPOMEXKYTOUHBIX U
OKOHYATENbHBIX PEe3yJbTaTOB O0yUEHUS MO IUCIUIUIMHE, TPOBOAUTCA B (hopMe 3aue-
Ta, KypcOBOM pabOThI U 3K3aMEHa.

6.1. [IpumepHbIe OLIEHOYHbIE MATEPHUAJIbI

6.1.1. Tekymero KOHTPOJIst
TunoBbie BONPOCHI 1JI5 onpoca:
1. MaiiTe onpezeneHue moxkapa 1 Ha30BUTE HEOOXOAUMBIEC U JOCTATOYHBIC
YCIJIOBUSI TOPEHHUSI.
2. IlpuBenuTe mpUMephl HETOPIOYMX BEIIECTB.
3. IpuBeaute mpumMep reTeporeHHoro qudy3noOHHOTO TOPEHUSI.
4. Yro xapakrtepusyer kpurepui Perinonbaca.
5. [IpuBeauTe MpUMEPHI MPOCTHIX U CIOKHBIX TOPIOYNX HEOPTAHMUECKUX BE-
IECTB.
6. Uto Ha3bIBaeTcs ropeHneM? B Kakux ciiydasx TOPEHHE COMPOBOKIAETCS
MJIaMeHEM?
7. TlepedncnuTe XUMHYECKHUE TIPOIECCHI, MPOTECKAIONINE B TIJIAMEHHU.
8. B uem paznuuue neduiarpaliiOHHOTO U JIETOHAIIMOHHOTO TOPEHUsA?
9. Ilepeuncnure puznuecKue MPOIECChl, MPOTEKAIOIINE B TUTAMEHHU.
10. B kakoii yacTu rjiaMeHu HaOJIFOaeTCsl camasi BBICOKas TeMIlepaTypa Jis K-
HETHUYECKOTO TOpEeHUs?

Tunosbie TeMbI 1J151 JOK/IA/10B:

1. Orne3amuTHbIE TOKPBITUS

2. CnocoObl CHU>KEHHSI TOPIOYECTH TTOJTMMEPHBIX MAaTEPUAIIOB.
3. KomMOMHHpOBaHHBIE OIHETYIAIINE BEILIECTBA.

TunosBble 3agaun:

1. Paccunrars 00bEM NPOYKTOB TOPEHUS IPU ITOJIHOM CTOPAHUU B BO3JyX€ 5 KT
H,S. YcnoBust HopManbHBIE, O = 1,5.

2. Nmeetcs 5 M° razoBoit emecu u3 60 % H, u 40 % CO,. Onpenenurs 00beM
MPOIYKTOB TOPEHUS IIPU MOJTHOM CTOPAHHUU 3TOM CMECH B BO3JyXe. Y CIOBHUS
HOpPMAaJIbHBIE.
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3. Hanmcate BbIpaxxeHue st pacyera urcia mosiei 117 npu moinHoM cropaHuu B
Bo3nyxe | moisa nenranans CsH;oO, ecom o = 1,2.

4. BBIYMCIUTh MOJHOE YKCIIO Macja CIEAYIOIIEro COCTaBa:
MIMLEPHUIOB MAIBMUTUHOBOW U CTEAPUHOBOM KUCIOT — 9 %; rIMuepu0B 0JICMHOBOM
KHUCJIOTHI - 38 %;
TJIMLEPHUIOB JIMHOJEBOW KUCIOTHI - 53 %);
[JIMLEPUIOB JIMHOJIEHOBOM KUCIOTHI - 0 %.

5. Paccumntath koHteHTpamuio aekana CioHxn B %, mpu koTopoit koadduiimeHt
n30bITKa BO3/lyXa OyJieT paBeH 1.

6. Kakoii 06nem anerona CsHesO (p = 0,792 r/Mi1) HE0OX0AMMO TOMECTUTD B €M-
KOCTh 00BEMOM 1 J1 JIJIs1 OIIpeIesICHUs] CTaHIapTHOM TeMITepaTyphbl CAMOBOCILIIaMEHE-
HUA?

TunoBblie 3a1aHus AJIA TECTUPOBAHMS:
1. Kputnueckue ycnoBus 3aKUTaHNUSA HaTrPeTHIM TeJIOM

aT_, AT, AT
1. dx . 2.dx . 3.dx
2. Temneparypoii ropeHN Ha3bIBAETCS MaKCHMaJbHasA TeMIlepaTypa:
1. Oxpyxaroiei cpebr
2. I'oproyero BeliecTBa

3. IIpomykxToB roperus

3. Kakoii rpadpux cOOTBeTCTBYeT 3aBUCHMOCTH TEMIIEPATYPHI CAMOBOCILIAMEHEHU S
OT KOHIIeHTpanuu ¢aermaTuzaropa’

A A

TC Tc TC

Po Po Do
4. YuytsBaercs nuccoruanus 1 cque TeMIepaTypbl TOPEHUSI
1l Kanopuperpuyeckoii

2. JleificTBUTEIBHOMI

3. Teoperuueckoit
4. AnmabGaTrdyecKoi

5. B cocraB BeniecTBa BXOAST YIJIEPO/I, BOJOPO 1 Biiara. B coctaBe nmpoayKToB 1MoJI-
HOT'O CTOpaHUs B BO3JyXe OyIyT

1. CO,, H,O, N,

2. H,0, CO,

3. caxa, H,O, N,

4. CO, CO,, N,, H,O

6.1.2. IIpoMesKkyTOUHOM aTTeCTANNH
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TemaTuka KypcoBoii padoThI
O1eHka NoKapHOM OMACHOCTH FOPIOUUX KHUIKOCTEN

HpI/IMeprlﬁ NnmepeI€eHb BOIIPOCOB, BLIHOCUMbIX HaA 3a49€T

JlaiiTe onpeneieHUue NOHATUIO KTOPEHUEY.

HazoBute npouecchl, TpOTEKAOIMIME IPU MOKAPE.

HazoBute He0OX0uMBbIE U IOCTATOYHBIE YCIOBUS J1JIsl TOPEHUSI.

JaliTe onpeaeneHne NOHATHIO KIIOKap.

B ueM oTiinune KMHETUYECKOTO ropeHus OT 11U dy3nOHHOTO TOPEHHS?

Uro siBNIsIETCS ABUXKYIIEH CHIIOM KOHBEKTUBHBIX IIOTOKOB Ha moXkape?

Kakoii npornecc a€KUT B OCHOBE TOPEHUS ?

[Tepeuncnure OCHOBHbBIE TPU3HAKHU TOPEHUS.

9. TlpuBenute Kinaccu(UKAIMIO TOPIOYUX MATEPHAIIOB.

10. Kak B moxkapHO-TEXHUYECKUX PACUETAX 3AMUCHIBAIOT XUMHUYECKHUE MTPOLECCHI TPU
rOpeHun?

11. Ot yero 3aBUCUT CKOPOCTh XMMUYECKOW pPEAKLMU [P TOPEHUU?

12. Kakue ¢pusnueckue npouecchl NpoTeKatoT MNPy TOpeHun?

13. Uto Takoe TOMOTr€HHOE TOpeHue?

14. Yto Takoe reTeporeHHoe ropeHue?

15. JlaitTe onpeneneHue miaMeHHu.

16. OxapakTepu3yiTe PpoHT TUIAMEHH U MPOIIECC B HEM MPOUCXOIAIIHUE.

17. YUto Takoe ropeHre B IaMUHAPHOM pekume?

18. Yto Takoe ropeHue B TypOyJIECHTHOM pexume?

19. Ot yero 3aBUCUT MOJIHOE BPEMS TOPEHUSI?

20. HazoBuTe omnacHbie aKkTOPHI MOXKapa.

2]1. OTpakaeT M CyMMapHOE ypPaBHEHHME PEAKIUU TOPEHUS ACHUCTBUTEIBHO ITPOUC-
XOASINE MPOLIECCHI?

22. Yto Ha3bIBAETCS yNEIBbHBIM PACXOJA0M BO3lyXa Ha ropeHue?

23. Kak omnpenensercs yAeabHbIM pacxo/l BO3AyXa Ha TOPEHUE, €CIU TOproyee — UH-
JIMBUyaTbHOE XUMUYECKOE COETMHEHUE?

24. Kak omnpenensiercsl yIeIbHbI pacXxol BO3QyXa Ha TOPEHUE, €CIU TOproYee — BE-
IIECTBO HEU3BECTHOIO XMMHUYECKOTO CTPOCHMS, HO U3BECTHOTO 3JIEMEHTHOTO COCTa-
Ba?

25. Kak Ha3bIBaeTCsl KOHIIEHTpAIMs TOPIOYEro, HUKE KOTOPOM rOpeHue IpeKpaniaet-
cs?

26. Kakue ObIBatOT BUBI TOPEHUS?

27. Korna HabmtoaeTcsi KWHHETUYECKOE TOPEHUE?

28. Korna nabmronaercs auddysnonHoe ropexue?

29. N306pa3ute cxeMmy pacrpeeneHus NpoayKTOB TOPEHUS B TJITAMEHH.

30. N300pa3ute cxeMy pacnpeaesieHus TapoB TOPIOYETo B MJIaMEHH.

31. Yem OOBACHUTH, UTO MPU TOPEHUU OJHOTO M TOTO K€ BEIECTBA MOXET BbJIE-
JATHCS Pa3HOE KOJIUYECTBO TEIIIOTHI?

32. JlaitTe onpeeneHre HU3MIENH U BBICIIEH TETJIOThI TOPEHUS.

PN B =
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33. [Ipu peanbHbIX MOXkKapax BBIACISAETCS BbICIIAS WJIM HU3IIAS TEIJIOTa TOPEHUs?
[Touemy?

34. Kak paccuuTaTh TEIUIOTY T'OPEHHUsI, €CIU TOPIOYEe — MHAMBUIAYAIbHOE XUMHYE-
CKO€ COEIMHEHHE?

35. Kak paccuutarh TEIJIOTY TOPEHUS, €CIIU TOPIOYEE — BEIIECTBO HEM3BECTHOTO XU-
MHYECKOTO CTPOEHUS, HO U3BECTHOTO AJIEMEHTHOIO cocTaBa’?

36. Kakue ycinoBusi IpUHATO HA3bIBaTh HOPMAJIbHBIMU (JIaBJIEHUE, TeMIeparypa)?

37. Yto Takoe yJieJabHas TEIIOTa TOPEHUS U KAKOBA €€ Pa3MEPHOCTh?

38. B uem oTianyue TEOpETHYECKOH, KaJOPUMETPUIECKON, aauadaTHYecKou U Jew-
CTBUTEJIBHOW TEMIEPATypbl TOPEHUS?

39. Yto HY>KHO 3HATh, YTOOBI PACCUUTATH TEMIIEPATYPY TOPEHUS?

40. Kak paccuurtath B IepBOM MPUOIUKEHUU TEMIIEPATYPY TOPEHUS?

41. Kak npousBectr 00j1e€ TOYHBIA pacyeT TEMIIEPATYPhl TOPEHUs?

42. Yemy npuOIU3UTEILHO paBHA TEMIIEpaTypa TOPEHUsS APEBECUHBI, HEDTEIPOIYK-
TOB?

43. Y Kakux BEIIECTB MAKCHUMAJIbHAS TEMIIEPATYpa TOPEHHUSI B BO3AyXe?

44. Kak BnusieT npupoa OKACINTEI Ha TEMITepaTypy ropenus? I'ae ona Belue: npu
TOPEHUU B BO3/lyX€, B KUCIOPOJIe WK PpTope?

45. Yto Takoe caMOBOCILTTAMEHEHUE?

46. Kakue 1Be OCHOBHBIX TEOPUU OOBSICHSIOT MPOIIECC CAMOBOCINIAMEHEHUS?

47. OTinune npoueccoB CaMOBOCIIJIAMEHEHHS OT MPOLIECCOB CAMOBO3TOPaHUSL.

48. PagukanbHO-IETHOM MEXaHM3M IPOLIECCOB OKUCIEHUS U €ro OCHOBHBIE 3aKO-
HOMEPHOCTH.

49. DnemMeHThI TEMJI0BOM TEOPUH CaMOBOCILJIAMEHEHUS TOPIOUHNX CMECEH.

50. Temmneparypa caMOBOCIIJIAMEHEHHS KaK MOKa3aTelb MOKapHOW OMAaCHOCTH, MpaK-
THYECKOE 3HAYCHHE.

51. Mertonp! onpeneneHust TEMIIEPATypbl CAMOBOCIIIAMEHEHUS U BIIMSIHUE HA €€ Be-
JUYHMHY Pa3IudHbIX (AKTOPOB.

52. OTnuyue npoueccoB CaMOHArpeBaHUs U CaMOBO3rOPaHs BEIIECTB.

53. CamMOBO3ropaHue KUPOB U Macell.

54.Yto Takoe HOAHOE YMCIO M KaK OHO XapaKTEpU3yeT CKIOHHOCTbh Macel K
CaMOBO3ropaHus’?

55. CaMmoBO3ropaHue yriiei u npoayKTOB PACTUTEIBHOTO MPOUCXOKICHUS.

56. CaMOBO3ropaHrue XMMHUYECKUX BEIIECTB (XUMHUYECKOE CAMOBO3TOPAHUE).

57. Kakol mpu3HaK NpU DKCIEPTU3E IMOKAPOB YKA3bIBAET HA IIPU YMHY MOXKapa —
CaMOBO3ropaHue?

58. UeM oTyiMyaeTcs MEXaHU3M 3aKMIaHHs OT CAMOBOCILUIAMEHEHHS U CaMOBO3ropa-
HUE

59. B 4yem 3aKi1ro4aeTcs CynHOCTh TEIJIOBOM TEOPUH 3aKUTAHMS?

60. KakoBbl 0COOEHHOCTH 3a)KUT'aHHsI TAPOBO3AYIIHBIX CMECEN HarpeToil MoBEepXHO-
CTBIO?

61. [lepeuncnuTe OCHOBHBIE BUJIbI HCTOYHUKOB 3a5KUTaHUS.

62. KakoBbl 0COOEHHOCTH 3aXUT'aHMs MMAPOBO3IYIIHBIX CMECEU AIEKTPUUECKOU HC-
Kpou?

63. UTo Takoe MUHUMAJIbHASL SHEPTUS 3AKUTAHUS 7
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64. KakoBa 3aBHCHMOCTh MUHUMAJIBHON DPHEPIHH 3)KUTAHHSA OT HEKOTOPBIX (haKTo-
poB?
65. [IpakTryeckoe MpUMEHEHNE MUHUMATLHOW SHEPTHH 3aKUTaHHUS.

IIpumepHbIii epeveHb BONPOCOB, BBIHOCMMBIX HA IK3aMeH
1. Pacnpenenenue t° B ropsiux >KUJIKOCTSIX.
2. Kaxosa t° mOBEpXHOCTH KMAKOCTH IIPH YCTAHOBUBILEMCS €€ TOPEHUU?
3. UYto Takoe TemmepaTypa KueHus u ckopocth ucnapenus (W). 3aBucumocts W
OT Py, t°, CKOPOCTH BO3AYIIHOTO IMOTOKA.
4. Kak M3MEHUTCS CKOPOCTh PacHpOCTPAHEHUs IUIAMEHH IO MOBEPXHOCTH JKUIKO-
CTU TIPH YBEIMYECHUHN HAYAIbHOM t° )KUIAKOCTH?
5. Kakue ycioBust He0OX0UMBbI, YTOOBI TPOU3OIIIO BOCINIAMEHEHUE KUIKOCTU?
6. Meroasl pacuera TeMIepaTypbl BCIBIIIKH, €€ MPAKTUYECKOE 3HAUCHHUE.
7. 3aBUCHUMOCTH JIaBJICHUS HACBILIEHHOIO Mapa OT TeMIepaTypbl. YpaBHeHue Knaii-
nepoHa — Knaysunyca.
8. 3aBucuMocTh Py, OT t° . YpaBHEHHE AHTyaHa.
9. Meroasl onpeaeeHUs KOHIEHTPALMK HEHACBIIIEHHOTO Mapa B MPOU3BOJICTBEH-
HBIX TOMEIICHUX U OIIEHKA UX OMAaCHOCTH.
10. Kak u3MmeHsieTcs Temneparypa BCHBIIIKK TOPIOYMX PACTBOPOB MpPHU MU3MEHEHUU
KOHIICHTPALIMU TOPIOYET0 KOMIIOHEHTA?
11. MeToasl onpeneneHnsi KOHIIEHTPAMy HACBIIIEHHOTO Mapa B anmapaTrax U pe3ep-
Byapax, ¥ OLICHKA UX OIIACHOCTH.
12. JIuneitHasg CKOpOCTh BBITOPaHUs U CKOPOCTh pacrpocTpaHeHus miaMmeHu mo 17K,
13. CBsi3b MeXIay TeMIEpaTypHbIMU W KOHIIEHTPAUMOHHBIMU MpeJeaMHi paclpo-
CTpaHEHHUs INIAMEHU.
14. Knaccudukanus xunkocreit Ha JIBXK u TK?
15. TemniepaTypHble penensl pacnpOCTPAHEHUs TUIAMEHHU, UX MPAKTUYECKOE 3Haye-
HUE.
16. IlpuunHbl 00pa3oBaHUs TOMOTEPMAIIBHOTO CJIOS B TOPSIIMUX KUAKOCTSIX.
17. JIBnKy1as cujia nmpouecca pacnpoctpanenus miamenu mo I'7K?
18. 3aBucumocts ckopoctu Beiropanust [ K oT ypoBHs )kuakocTu B pezepByape?
19. t° BcbILIKY, €€ TPAKTUUECKOE 3HAUCHHE.
20. Bckumanve, NpuYUHbBI, yCIOBUS, MEPBI MPOPUITAKTUKH.
21. 3aBUCUMOCTb CKOPOCTH pacnpocTpaHeHus miamenu no [OK npu usMenenuun
YCJIOBHM OKPYXKAIOUIEN CPEJIBL.
22. MaccoBast ¥ JIMHENHasA CKOPOCTH BBITOPAHUS KUIKOCTH, UX B3aUMOCBS3b.
23. Kak n3meHseTcs t° BCHBIIIKHU KUAKOCTEW B TOMOJOTHYECKOM DALY MPEAEIIbHBIX
YIJIEBOJIOPOIOB?
24. BeiOpoc HeDTENPOIyKTOB U3 PE3EPBYapPOB, MPUUUHBI, YCIOBHS, MEPHI TTPOPHIIaK-
TUKH.
25. Ha 410 pacxoayeTcs TeioTa, najarmas OT INIAMEHN Ha MMOBEPXHOCTh TOPAILIEH
AKUIKOCTH.
26. OcOOEHHOCTH TOPEHMS METAILIOB.
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277. OCHOBHBIE XapaKTEPUCTUKN BOSHUKHOBEHHUS, pAaCIPOCTPAHEHUE TUIIAMEHU U TOpe-
HUS TBEPABIX OPraHUYECKUX BEIIECTB.

28. IHaekc pacupoCTpaHeHMs TUIaMEHN 110 TOBepXHOCTH TI' M.

29. OCHOBHBIE CTAIUM MPOLIECCOB TEPMUUECKOTO PA3JIOKEHHUSI IPEBECUHBI.

30. IToxa3aTenn TOKCHYHOCTH TPOAYKTOB ropeHus TT M.

31. Tnenue, ero ocobennoctu. TemnepaTypa TiEHUs, MPAKTUYECKOE MPUMEHEHHE.
32. IlpuBeneHHas MaccoBasi CKOPOCTh BbITOPaHUs, MPAKTHUECKOE MPUMEHEHHUE.

33. OcoOGeHHOCTH TOPEHHUS TbIIIEBUHBIX BEIECTB.

34. Cxema pacrpoCTpaHeHus IJIaMeHH 110 moBepxHocTH TI'M.

35. Ilokazatens roprouectd TI'M, mpakTHueCcKOe MPUMEHEHHUE.

36. CocTaB NpoayKTOB TEPMHUUECKOTO paziioxeHus TT M.

37. Iloka3zaTenu MoKapHOW OMACHOCTU TOPIOYMX TBIJIEH, 00JIaCTh UX MPAKTUYECKOTO
IPUMEHEHUS.

38. IIpyu4rHBI XUMHYECKOT0 He10xKoTra npu ropeHuu TT'M.

39. HKIIP nbuieit, 061acTh MPUMEHEHHUs, 3aBUCUMOCTD OT Pa3IUYHbBIX YCIOBUH.

40. OcHOBHBIE 3aKOHOMEPHOCTH TEPMHUYECKOMN AECTPYKLINHA OPTAHUYECKHUX BEIIECTB.
41. Kak nmoapa3iensroTcsl FTOPIOYME BEIIECTBA IO arperaTHOMY COCTOSIHUIO TIPH OIpe-
JICTICHUU TTOKa3aTeNed MOXKapHOW OMMaCHOCTH?

42. Yto Ha3bIBAE€TCS TEMIIEPATypO BCHBILIKH, )i KAKUX BEIIECTB OHA OMpEeeNseT-
cs, €e IpaKTUYecKoe NpUMeHeHue, Oe3omacHble TemrepaTypbl HarpeBa K mo
TEeMIIepaType BCIIBILIKU ?

43. Yro Takoe Temrmeparypa caMOBOCILIAMEHEHUs, JUIsl KAKMX BEIIECTB OHA OINpeJe-
JsIeTCsl, €€ MPaKTUIEeCKoe MPUMEHEHHE, Oe30MacHbIe TEMIIepaTypbl HarpeBa HEU30JIH-
POBaHHBIX OBEPXHOCTEN 1o TeMIlepaType
CaMOBOCIIAMEHEHHSI?

44. Yto Takoe 00jacTh BOCIIAMEHEHHsI, €€ MPAKTUYECKOE MPUMEHEHHUE, ISl KaKuX
BELLECTB OIPEIEISIETCS, B3pbIBOOE30NACHbIE KOHILEHTpauuu razoB v napo [K c
CMECSIX C BO3AYXOM?

45. Yto Takoe TemIrepaTypHbI€ MPEIeibl PACIPOCTPAHEHU IUIAMEHH, JIJIs1 KaKUX BE-
HIECTB OINpPEAENSIOTCs, Oe30nacHble TeMiiepaTypbl HarpeBa [K?

46. Yrto Takoe TemmepaTrypa TIAEHUs, IJs KaKUX BEIIECTB ONpeAeNsieTcs, ee MpaKkTu-
YecKoe MpUMEHEHue, 0e30macHble TeMIepaTyphbl HarpeBa BELIECTB M0 TEMIIepaType
TIEHUS?

47. YcioBrs TEIJIOBOTO CAMOBO3TOpaHMs, I KAKUX BEIIECTB OIPEACIAETCS, HUX
IPaKTHYECKOE NMPUMEHEHHE, Oe30I1acHble TEMIIEpaTyphl HarpeBa BEIIECTB U MaTepu-
aJIOB 10 TEMIIEPATYPE CAMOBO3TOpaHus?

48. Yto Takoe MUHUMAaJbHAs SHEPTUs 3KUTAHUsA, Ul KAKUX BEIIECTB ONpPENEseT-
Csl, €€ MPAKTUYECKOE MPUMEHEHHE, O€30MacHbIE UCTOYHUKH 3a)KUTAHUSA 110 3HAYCHUIO
WX DHEPrun?

49. Yto Takoe KpUTHYECKUU TacsAlllMi AUAMETp, JUIsl KAKUX BEIIECTB ONPEAEISETCS,
€ro NPaKTUYECKOE MPUMEHEHUE?

50. Yro Takoe rpynma roprouecTy, sl KaKuX BEIIECTB ONPEAEIIAECTCS, €€ MPaKTUye-
CKOE ITPUMEHEHUE?

51. Yro Takoe Temmeparypa BOCIUIAMEHEHUS, JUIsl KAKUX BEILLECTB OINPENEISAETCS, €€
IIPAKTUYECKOE IPUMEHEHUE?
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52. CnocoOHOCTh B3PBIBATHCS U TOPETH MPU B3aMMOJICUCTBUH C BOJOW, KUCIOPOIOM
BO3/lyXa U JAPYIMMH BEIIECTBAMHU KaK MOKa3aTelb MOKaPHOW ONMACHOCTH, JUIsl KAaKHX
BEILECTB ONPENEIAETCS, IPAKTUIECKOE MPUMEHEHHE 3TOT0 OKa3aress?

53. Yto Takoe HOpMaJIbHAs CKOPOCThb PACHPOCTPAHEHMs IUIAMEHH, I KAKHUX Be-
LIECTB OIPEIENAETCS, €€ MPAKTUIECKOE TPUMEHEHUE?

54. Yto Takoe CKOpPOCTh BBITOPAHHUS, I KAKUX BEIIECTB OINPEIEIACTCS, €€ MPAKTH-
YeCKOe MPUMEHEHUE?

55. Koaddunment apimooOpazoBaHus, onpeeseHue, kiaccudukaius, 006JacTh Mpu-
MEHEHHUS, CyIIIHOCTh METO/IA ONIPEAECIEHUSA?

56. Yto Takoe MHAECKC paclpOCTPaHEHHUS TUIAMEHH, JJIs1 KAKUX BEIIECTB OMpPEAEISIEeT-
Csl, €r0 MPAKTUYECKOE IPUMEHEHHE?

57. Uro Takoe mokas3areilb TOKCUYHOCTH MPOJYKTOB F'OPEHUS ITOJIMMEPHBIX MaTEpH-
aJIOB, €r0 MPaKTUYECKOE NPUMEHEHUE?

58. Uto Takoe MHHUMAaJIbHOE B3pPBIBOOIIACHOE COJAEPKAHUE KHUCIOPOJA, IS KaKUX
BELLECTB ONPEIEIAETCS, €r0 NPAKTUIECKOE NPUMEHEHHE?

59. Uto Takoe MakCHMalbHOE JABJIICHUE B3PbIBA, JJISI KAKAX BEIIECTB OMPEACIACTCS,
€ro MPaKTUYECKOE TPUMEHEHUE?

60. B3pbIBbl, BOSHUKHOBEHHE YAAPHBIX BOJIH.

61. OcoOeHHOCTH AETOHAIIUYU Ta30MIaPOBO3IYIITHBIX CUCTEM.

62. TpoTunoBbIil SKBUBAJICHT.

63. UTo Takoe CKOpPOCTh HApAaCTaHWS [NABJICHUS NPHU B3pbIBE, I KaKUX BEIIECTB
ONpENEIAETCS, €€ MPAKTUUECKOE IPUMEHEHHE?

64. TeruoBas Teopus TallIEHUS TIaAMEHU

65. IIpenenbHble peXUMBI HOPMAJIBHOTO TOPEHUS, METOABI MX OLEHKH JUIS pealbHbIX
[aPOBO3AYLIHBIX CUCTEM.

66. OcHOBHBIE CTIOCOOBI TYIICHUS MOKaPOB.

67. Knaccudukaiys OrHeTyIIAIINUX BEIIECTB U CIIOCOOBI TYIIICHHS MT0KaPOB.

68. Ornerymamas 3p(HEeKTUBHOCTh OTHETYIIAITUX BEUIECTB U METO/IbI UX OLICHKH.
69. IlpakTueckoe mNpuMeHeHHe Teopuu rameHus. OrHenperpaaurtenb, (U3HKO-
XUMUYECKHE OCHOBBI €r0 JEHCTBUA.

70. Bona xak orHerymaiiee BemectBo. O0IacTh MPUMEHEHHUs, TOCTOMHCTBA, HEJO-
CTaTKH.

71. IleHbl B KauecTBE OTHETyLIANIEro BellecTBa. PUBHKO-XUMUYECKUE OCHOBBI I10-
ayuyenus. O6macTb NPUMEHEHUS, TOCTOMHCTBA, HEJIOCTATKHU.

72. Heroproune ras3sl B KauecTBE OTHETYyIanux Bemects O01acTb NpUMEHEHuUs, J10-
CTOMHCTBA, HEIOCTATKH.

73. I'anorenyrieBo0poibl Kak OrHeTymamue Bemectsa. O0gacTb NpUMEHEHus, J10-
CTOMHCTBA, HEJIOCTATKH.

74. Orxeryuamye NOpOIIKOBBIE COCTaBbl, MEXaHNU3M JIEUCTBHS, SKCIUIyaTallMOHHbIE
CBOICTBA U METOJIbI X KOHTPOJIsA. O0IacTh MPUMEHEHHUS, JOCTOUHCTBA, HEJOCTATKHU.
75. Ilytn noBsiieHus: 3p(HEKTUBHOCTH OCHOBHBIX OTHETyIIauUX BemiecTB. OCHOB-
HbI€ TUITBI KOMOMHUPOBAHHBIX OTHETYIIAIIUX COCTABOB.

6.2. Illkana oueHWBAHUS Pe3yJIbTATOB INMPOMEKYTOYHOM aTTECTALUM U
KPHUTEPHH BHICTABJICHUS] OLCHOK
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Cucrema OLICHUBAaHMW BKJIIOYACT.

®opma
KOHTPOJISI

Tloka3arenu
OLICHUBAHU

KpI/ITepI/II/I BBICTABJICHUSA OLICHOK

IITxamna o1e-
HUBaHUS

KypcoBas pa-
oora

coJiepKaHue,
odopmiieHue,
MOJIHOTA U 3a-
mTa paboThl

paboTa BBIIOJHEHA CAMOCTOSITENILHO, MMEET Ha-
YUIHO-TIPAKTHIECKHI XapaKTep, COMCPIKUT HIIEMEH-
Tbl HOBU3HBI, O)OPMIICHHE OTBEYACT YCTAHOBJICH-
HBIM TPEOOBAHMSIM; MOKA3aHO 3HAHKE TEOpPETHYE-
CKOT'0 MaTepuaia 1o paccMaTpuBacMoii TeMe, yMme-
HHE aHATU3UPOBATh, APTYMEHTHPOBATH CBOIO TOY-
Ky 3peHUs, JIeJIaTh 000OIICHUE ¥ BHIBOJIBI; MATEPH -
al W3JIaraeTcss TPaMOTHO, JIOTMYHO, MOCIEI0-
BATEJILHO; BO BpEMs 3allUThI MOKA3aHO YMCHHE
KparKko, JIOCTYIHO MpPEJCTABUTh PE3yJIbTaThl HC-
CJICIOBAHMSI, AJICKBATHO OTBETUTH HA TOCTABJICH-
HbIE BOIPOCHL

OTIINYHO

paboTa BBITIOJIHEHA CAMOCTOSITEILHO, MMEET Ha-
YUHO-TIPAKTHYCCKUIA XapaKTep, COAEPKHUT dIICMEH-
Tl HOBHU3HBI, HIMEIOTCS HEIO0YETh B O(OPMIICHUH
KypCOBOM Pa0OTHI; IMOKAa3aHO 3HAHHUE TEOpPETHYC-
CKOT'0 MaTepuaa 1o paccMaTprUBacMon TeMe, yMe-
HUE

AQHATM3UPOBATh, APTYMEHTHPOBATH CBOIO TOUKY
3peHusl, JieNaTh 0000IICHNE U BBIBOJIBI; MaTepHa
HE BCET/a M3JIaraeTcsl JIOTHYHO, ITOCIIE0BATEBHO;
BO BpeMs 3allUThI IMOKa3aHO YMEHHE KPaTKoO, JIO-
CTYITHO TIPEJICTABUTh PE3yJIbTAaThl HCCIICIOBAHMS,
OJTHAKO 3aTPyJHEHbI OTBEThl HA TMOCTaBJICHHBIC
BOITPOCHI.

XOPOIIIO

paboTa BBHIMOJIHEHA CAMOCTOSITENTHHO, HE COACPKUT
JJIEMEHTbBI HOBH3HBLI, HWMCHOTCA HEAOYETbBI B
o(hOpMIIEHHH KYpCOBOM pabOThI; HE B TIOJHOU
Mepe BIAJICHUE TEOPETUYECKHM MATEpHATIOM I1O
paccmMaTpuBaeMoOi TeMe, aHaIu3 U apryMEHTHPO-
BaHME TOYKH 3pEHUS, 000OIIEHNE U BBIBOJIBI BbI-
3bIBAIOT 3aTPY/AHEHUS; MaTepual HE BCerjga H3-
JIaraeTcsl JIOTMYHO, IOCIIEN0BATENBHO; BO BpPEMS
3alIUThl UIMEIOTCSL 3aTPYIHEHUS B MPEACTABICHUN
PE3YJIBTaTOB MCCIIEIOBAHKS M OTBETAX HA TOCTaB-
JICHHBIE BOIIPOCHL.

YIOBJIETBO-
PUTEIBHO

paboTa BBITIOJIHEHA HE CaMOCTOSITEIIFHO, HE UMEET
HAY4HO-TIPAKTUUECKUN XapakTep, HE COJCPIKUT
AJIEMEHTHl HOBH3HBI, O(QOpPMIICHHE HE COOTBET-
CTBYET YCTaHOBJICHHBIM TPEOOBaHUSIM; OTCYTCTBY-
€T TOHMMAaHWE | BIAJCHUE MAaTepuajioM II0
paccMaTprBaeMoi TEME.

HEYJIOBJIE-
TBOPUTEIb-
HO

3a4€T

IIpaBUJIbHOCTDb
" IIOJIHOTA OT-
BE€Ta

JaH HpaBHJ’IBHbeI, MOJIHBEIM OTBET Ha IIOCTaB-
JICHHBIN BOIIPOC, IMOKa3aHa COBOKYITHOCTL OCO-
3HAHHBIX 3HAHHH 110 JUCLHUINIIMHE, JOKa3aTClIb-
HO PACKPBITHI OCHOBHBIC ITOJIOKCHUA BOIIPOCOB,
MOryT OBITh A0NYHICHBI HEAOYETHI, UCIIPaBJICH-
HBIC CaAMOCTOSATCIbHO B IMPOLCCCC OTBCTA, AdH

3a4TCHO
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MPaBWIbHBIN, HEJOCTATOYHO IOJIHBIM OTBET HA
MOCTABJIEHHBIA BOMPOC, MOKA3aHO YMEHUE BbI-
JIETIUTh CYLIECTBEHHBIE M HECYLIECTBEHHBIE
MPU3HAKK, TPUYUHHO-CIICICTBEHHbIE CBSI3U;
MOTYT OBITh JOIYIICHBI HEJOYEThI, HCTIPABIICH-
HbIE C MOMOILBIO MPENoaBaTes; 1aH HeA0CTa-
TOYHO MPABWIbHBIN U MOJIHBIA OTBET; JIOTUKA U
MOCE0BATEIbHOCTh U3JI0KEHUS UMEIOT Hapy-
IIIEHUS; B OTBETE OTCYTCTBYIOT BBIBO/IBI.

OTBET MPEJCTaBIIAET COOON pa3pO3HEHHBIE 3HA-
HUS C CYIIECTBEHHBIMH OINMOKaMH  TIO
BOMPOCY; MPUCYTCTBYIOT (parMeHTapHOCTbD,
HEJIOTUYHOCTh M3JIOKEHUS; TOMIOJIHUTEIIbHBIE U
YTOYHSIONIME BOMPOCHl HE MPUBOJAT K KOP-
PEKIIMU OTBETA Ha BOIPOC.

HE 3a4TCHO

JK3aMCH

IIpaBUJIbHOCTDb
" IIOJIHOTA OT-
BE€Ta

JaH HpaBHHBHBIﬁ, MOJIHBIM OTBET Ha IIOCTaB-
JICHHBIN BOIIPOC, IMOKa3aHa COBOKYITHOCTb OCO-
3HAHHBIX 3HAHHUH I10 JUCHUIIIIMHE, N0Ka3aTClIb-
HO PACKPBITHI OCHOBHBIC ITOJIOKCHUA BOIIPOCOB,
MOr'yT OBITh A0IIYUICHBI HEAOYETHI, UCIIPpaBJICH-
HBIC CAMOCTOATCIIBHO B IIPOLECCC OTBCTA.

OTIIMYHO

JlaH MPaBWIbHBINA, HEIOCTATOYHO IOJHBIM OT-
BET Ha MOCTABJIEHHBIA BOMPOC, TOKA3aHO yMe-
HUE BBIIETIUTh CYLIECTBEHHBIE U HECYIIECTBEH-
HBIC NPU3HAKHU, NPUIUHHO-CICACTBCHHBIC CB-
3H; MOTYT OBITh TOMYIIEHBI HEJJOYETHI, UCIIPAB-
JICHHBIE C TOMOILBIO IIPETOaBATEIS.

XOPOIIIO

JIaH HEJI0CTaTOYHO NPaBUJIbHBIM U IOJHBIA OT-
BET; JIOTHKA M IIOCIICI0BATCILHOCTD U3I0KCHHUS
MMEIOT HapYLIECHUS; B OTBETE OTCYTCTBYIOT BbI-
BOJIBI.

YZOBJIETBO-
PHUTEIBHO

OTBET IMPEJCTABISAET COOOM pa3pO3HEHHbIE 3HA-
HUS C CYIIECTBEHHbIMM OIIMOKaMU IO
BOMPOCY; HPUCYTCTBYIOT (PparMEeHTapHOCTH,
HEJIOTMYHOCTh U3JI0KEHUS; JOOJIHUTEIbHbIE U
YTOYHSIOIIME BONPOCHl HE NPUBOJAT K KOp-
PEKLIMU OTBETA HAa BOIIPOC.

HEY0BJIE-
TBOPUTENb-
HO

o0ecrieueHue

7. PecypcHoe o0ecniedyeHue qMCUUIIIMHBI
7.1. JInlleH3UOHHOE ¥ CBOOOJHO PaCIPOCTPaHsieMoe IPOrpaMMHOe

Astra Linux Common Edition penus Open [I10-25B-603] - OneparronHast
cuctema obuiero HazHadeHus "Astra Linux Common Edition" [Kommepueckas (Full

Package Product). Homep B Equnom peectpe poccuiickux nporpamm Jijist

AJICKTPOHHBIX BHIYMCIUTEIBLHBIX MAIIMH U 0a3 JaHHBIX - 4433]
MoitOduc O6pazoBanue [[10-41B-124] - [TonHbI# KOMILIEKT PEIaKTOPOB
TEKCTOBBIX JOKYMEHTOB U DJICKTPOHHBIX TAOMHII, @ TAK)KE€ HHCTPYMEHTAPUM JIJIsI
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paboTHI ¢ TpaduyeckuMu npe3eHTanusamMu [CBoooaHO pacnpoctpansemoe. Homep B
EnvHOoM peecTpe poCcCUICKUX TPOTpaMM JIJIsl SJIEKTPOHHBIX BEIYMCIUTEIBHBIX
MaIliH ¥ 0a3 JaHHBIX - 4557]

7.2. IlpopeccronaibHbie 0a3bl JaHHBIX M HH(POPMALUOHHBIE CIIPABOYHBIE
CHCTEeMBI

Nudopmarmonnas cipaBodHas cucreMa — CepBep OpraHoB TrOCyapCTBEHHOM
Bnactu  Poccuiickoit  ®enepauum  http://poccus.pd/  (cBOOOIHBIH  AOCTYM);
npodeccnoHabHbIe 0a3bl JaHHBIX — llopTam OTKPBITBIX naHHBIX Poccuiickoi
®enepanuu  https://data.gov.ru/  (cBoOGOmHBIM  A0CTyM); (QenepaiabHbli  TOpTal
«Poccuiickoe oOpaszoBanue» http://www.edu.ru (CBOOOIHBIN JIOCTYIT); CHCTEMa
opunmambHOrO  ONMyOJIMKOBaHWSI  TPABOBBIX aKTOB B JJIGKTPOHHOM  BHJIE
http://publication.pravo.gov.ru/  (cBoOOmHBII  J0CTym); deaepanbHblii  MopTall
«CoBepIIeHCTBOBAaHUE TOCYIapCTBEHHOTO ynpaBieHus» https://ar.gov.ru (cBOOOAHBIN
JOCTyT); ANEKTPOHHAs OubmuoTeka YHUBEpPCUTETA http://elib.igps.ru
(aBTOpUBOBaHHBIN  JOCTYM); 3JEKTpOHHO-OmOMuoreyHass cucrema «ObC PR
BOOKS» http://www.iprbookshop.ru (aBropuzoBanHblif 1ocTyI).

7.3 JInuteparypa

OcHoBHas JuTepaTypa
OcHoBHas JuTepaTypa
1. Teopust ropeHuss u B3pbiBa : yueOHUK st By3oB MUC Poccuu mo crer.
28010465 - Tloxapuas 6e3onacHocTs: [rpud MUC] / B. P. ManunuH [u np.] ; pea. B.
C. ApramonoB ; MUC Poccuu. - CII6. : CII6Y I'TIC MUC Poccuu, 2009. - 280 c.
Pexxum nocrtyma: http://elib.igps.ru/?84&type=card&cid=ALSFR-171ddc57-2¢70-
4373-a34c-9592fca88130
2. TeopeTnyeckre OCHOBBI MPOIECCOB TOPEHUS U TYIICHUA : YUYEOHUK JJIs BY-
30B MUC Poccun o Hanpasienuto noarotosku 20.03.01 — Texnocdepnas 6e3ormnac-
HocTh: [rpud MUC]/ E.I'. Kopobeitnukona, J[.®. Koxesun, H.}O. KoxeBHukona. -
CIIG. : CIToY I'TIC MYC Poccun, 2022. - 436 c. Pexum gocryna:
http://elib.igps.ru/?2 &type=card&cid=AL.SFR-6c871153-1002-465a-a068-
Oac26aldlcSc&remote=false

JlonoJIHUTe IbHAA JINTEpaTypa

1. Kopoo6eiinukona E.I'., KoxxeBun J[.®. TeopeTrueckre OCHOBBI ITPOIIECCOB
TOpeHUs U TymieHus. VMccaenoBanue moapoB3pbIBOONIACHOCTH JKUIKOCTEH. YdueOHOe
nocobue. [rpud YMO] CIIO6.: Cankr-IletepOyprekuit yu-t I'TIC MYC Poccun, 2023.
—116c.

Pexxum  nmoctyma:  http://elib.igps.ru/?9&type=card&cid=ALSFR-74894dce-
7451-45a5-951a-a0e0c63a65b9&remote=false

2. Kopo6eitnukosa E.I'., ManbunkoB K.b.. TeopeTrnueckue 0CHOBBI MpoIiec-

COB TOpeHus U TymeHus. PacuetHsie 3agaun: YueOnoe nocoodue.[I'pud YMO] CII6.:
C.-Iletep6. ya-t I'TIC MYC Poccun, 2024. -192 c.
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3. Koponwsuenko, Anekcanap SAkosneBud. [10:kapoB3pbIBOONACHOCTD BEIIECTB
¥ MaTEepHaJIOB U CPEACTBA WX TymieHus : cupaBounuk. Y. 2 / A. S. KoponsueHko. -
M. : [loxnayxka, 2000. - 757 c.

Pexxum nocryna: http://elib.igps.ru/?&type=card&cid=ALSFR-1aa9%¢1b9-dc5d-4b3b-
b2c4-461{d4a9{842

7.4. MarepuajibHO-TEXHHUYECKOE o0ecneueHmne

Jnst mpoBenenuss U oOecreyeHUsT 3aHATUM HCIOJB3YIOTCS TOMEIICHHUS,
KOTOpbIE TPEACTABISIIOT COOOW Yy4yeOHbIC ayqUTOPUU ISl TMPOBENCHUS Yy4eOHBIX
3aHSATHM,  MPEAYyCMOTPEHHBIX  MporpamMmoi  OakanaBpuara,  OCHAICHHBIC
000OpyIOBaHUEM W TEXHUYECKUMH CpPEJCTBAMU OOYyYECHHS: aBTOMATHU3HPOBAHHOE
pabouee MeCTO MpemnojaBaressi, MapKepHasl JA0CKa, MYJbTUMEIUUHBIA MPOEKTOP,
JIOKyMEHT-KaMmepa, MOCaJ0YHbIC MECTa O0YUYaIOIIUXCSI.

JlaGoparopusi TEOPETHUYECKUX OCHOB MPOLIECCOB TOPEHUS U TYLICHUS
OCHAILIEHA B COOTBETCTBUHU C TEMATHKON paboueil mporpaMMbl TUCHUILIUHBI.

[Tomemienust s CaMOCTOSITEILHOM pabOThl  OOYyYalOIIMXCS OCHAICHBI
KOMITBFOTEPHOM TEXHUKOM C BO3MOXHOCTBIO TOJKIIOUECHUA K ceTu «MHTepHeT» u
o0OecrieueHrEM JOCTyMa K 3JIEKTPOHHOW HMH(POPMAIIMOHHO-00pa30BaTeILHON Cpejie
YHUBEPCUTETA.

ABTOP: KaHIUaT XUMUYECKUX HayK, n1o1ieHT Kopobeiinukosa E.I.
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