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1. Henu v 3aa4 JMCI{UTTHHBI

He/lu 0C80€HUus aucqunﬂunbl:

J 3a/I0)KUTh ~OCHOBY [JId  MpOQeCCHOHANbHON  TIOATOTOBKUA  IT0XKApHOTO
COLIMA/INCTA,
o JaTh OOydYaroIUMCs HeOOXOAWUMBIM 00BEM  CITelUaJbHBIX 3HAHUN I10

Kjlaccu(UKalid W T0)KapoornaCHbIM CBOMCTBaM BeIleCTB W MaTepuasoB, O
MeXaHHW3Max TPOLIeCCOB Pa3BUTUSA U TYILIEHUS TT0XKapoB.

Ilepeuenb KOMNIeTeH MU, (OPMHPYeMBIX B NpoLecce U3yYeHHUs AU CHUILUINHBI

KoMnereHipuu Copgepxanue

CriocobeH OCyIeCTB/ISATh KPUTHUECKUH aHaaM3 TPOOJeMHBIX CHTyalud Ha

YK-1 OCHOBe CHMCTEMHOT0 TI0/[X0/1a, BbIpabaThIBaTh CTPATETHIO JeMCTBUI
VK-3 CriocobeH opraHW30BbIBaTb U PYKOBOJUTH PabOTOM KOMaHzpl, BbIpabaTbIBast
KOMaH/IHYIO CTPaTeruto /Jisi JOCTU)KEeHHsI TTOCTaB/IeHHOW Lieu
CriocobeH OCyIecTBIATh TIPO(eCCHOHATBHYIO [IeATebHOCTh T10  3allluTe
OIIK-2 HaceJIeHUs1 ¥ TePPUTOPHUI B Upe3BbIUalHBbIX CUTYaLUsIX, TYLIEHUIO T0XapoB U

CHaceHUI0 JI0Zlel, B TOM 4YMC/e B HENPUrOJHOM JJi [bIXaHusl cpefie, Ha
BBICOTE, B CJIOXKHBIX KJIMMaTUYECKUX YCJIOBUSAX

CriocobeH periath MpUK/IaAHBIE 33/aud B 00/1aCTH obecrieueHust MO>KapHOM
OIIK-3 6e30macHOCTH, OXPaHbI OKPY KAOIIel Cpefibl U SKOJIOTHUeCKoi 6e30macHOCTH,
VICTI0JIb3Y$1 TEOPUIO M MeTOAbI yH/laMeHTa/IbHbIX HayK

CriocobeH yuuThIBaTH COBPEMEHHBbIE TEHAEHI[UM pa3BUTHS TEXHUKU W
TEXHOJOTUM B 0067acTsix TexHocdepHOW 6e30MacHOCTH, OXpaHbl TPY/a,
V3MepUTe/bHOU 1 BBIUMC/TUTE/IHON TeXHUKH, MH(GOPMAL[MOHHBIX TEeXHOJIOTHUN
TIpY pellieHUH TUIOBBIX 3a/lay B 0071acTH TIpOdecCHOHaNbHOM JiesaTeNnbHOCTH,
CBSI3aHHOU C obecrieueHreM 0e30TTaCHBIX YCJIOBUM M OXPaHbl TPY/1a, TOXXapHOH
6e30MacHOCTH, 3alMTON OKpY’Katollled cpefibl

CrniocobeH ¢opMy/nupoBaTe ¥ pellaTh HAyYHO-TeXHUUECKHe 3aJaudl 10
obecrieyeHrto 6e30MacHBIX yCJIOBUM M OXpaHbI TPy/a B 00JIaCTSIX TMO’KapHOU
0e30macHOCTH, JIMKBUZALIMK  TIOC/IEACTBUM  Upe3BbIYAMHBIX  CHUTYallWH,
CHaceHusl YesoBeKa, 3allUThl OKPY>Katolllel CpeJibl

CrniocobeH TIOHMMaTh OCHOBHbIE 3aKOHOMEPHOCTH TIPOLIECCOB BO3HUKHOBEHHUS
IIK-1 TOpeHMs ¥ B3pbIBa, PAaCIIPOCTPAHEHHs U TPeKpallleHus] TOpeHusi, 0CO6eHHOCTH
JVHaMUKHA

OIIK-4

OIIK-11

3adauu oucyunauHbL:
® MpHoOpeTeHHe TeOPeTUUECKUX 3HAHWK T10 (HU3UKO-XUMUUYECKUM OCHOBaM
OLIEHKH TIOXKapHOM OIACHOCTH, YC/IOBUS Ppa3BUTHSA, paCIpPOCTPAaHEHUS M
TipeKpallleHUsI TOpeHus P ToyKapax;
® oripe/iesieHYe TOXKapHOU OMacCHOCTH Bell[eCTB YU MaTepuasioB, 10 HayuyHO-
000CHOBaHHOMY BBIOOPY OTHETYIIAIIUX BEIeCTB, /IS TYIIeHHUs TT0>KapOoB.



2. IlepeyeHb IJIAHUPYEMbIX Pe3y/IbTAaTOB 00yUeHHUs JUCHUIUIAHBI,

COOTHECEHHBIX C IVIAHMPYeMbIMH pe3y/IbTaTaMH 0CBOeHHUsI 00pa3oBaTe/IbHOMN

NporpaMmalI

I/IH,Z[I/IKaTOPBI AOCTHOKeHHUA KOMIIeTeHI{ U

Ilnanupyembie pe3y/ibTaThl 00yUeHHUA 1O
AVCLMILIMHE

YHI/IBEPC&IIILHEIH KOMIIeTeHMA CUCTEMHO€E U KDUTHUECKOE MEIIJIEHWEe

YK-1.1. Bnasenue npuHimnamu cobopa, orbopa
U 0000menuss wuHpOpPMALMM,  METOAUKH
CUCTEMHOT'O nogxofa  AAS  pelleHus
ripo)eCcCUOHA/IBHBIX 3a7lau

Bnageer mnpunnunamu cbopa, otbopa u
06006111eHIsT HHbOpMaI1H. Brageer
METOJUKOW CHUCTEMHOTO TOAXOfAa IS
peleHust MpodeCCUOHABHBIX 3a/jau

Bnageer mnpunrnunamu cbopa, orbopa u
0600111eHST WHGbOpMaIIH. Brageer
METOJMKOW CHUCTEMHOTO TOAXO0AA  [is
pelieHust MpodeCCUOHAIBHBIX 3a/jau

YK-1.2. CriocoOHOCTb  aHa/lU3UpPOBaTh U
CUCTeMaTH3UpOBaTh pa3HOPOZHbIE JaHHBIE,
olleHHBaTh 3¢ GeKTUBHOCTD TMPOLIeAyp aHa/IK3a
npobieM W TIDUHSATHS ~ pelleHWd B
npodecCHOHAaNbHOM [iesITeTbHOCTU

Criocoben aHaJ/IM3UPOBATh U
CHCTEMaTU3UPOBATh Pa3HOPO/HbBIE IaHHBIE

CrniocobeH  oueHwBath 3P PeKTUBHOCTD
TpoLielyp aHaiu3a mpo0sieM W TIPUHATHS
peleHum B npogecCHoHaIbHOMN
JesITeNIbHOCTU

YK-1.3. BiajeHue HaBblKaMM  HAy4HOI'O
MoMCKa U TpakTMueckoil — pabotel  C
MH(POPMAaLIMOHHBIMHA HCTOYHHMKaMH, MeTo/aMHu
TIPUHSITHUS pellieHU

Brazeer HaBbIKAaMM HAy4yHOTO TIOMCKa U
MPAKTHUeCKOH paboThl ¢ WHGMOPMAI[MOHHBI-
MU UCTOYHUKaMU

Brazieer MeTojaMu IPUHSATHS PeLLeHUH

YHMBepca/ibHasi KOMIIETEeHI[|s] KOMaH/IHasi paboTa U JIJepCTBO

YK-3.1. 3HaHWe TUIO/NIOTUM U (HaKTOPOB
(hopmupoBaHus KOMaH/I, croco6oB
COLManbHOTO B3auUMOJENCTBUS; Le/d, 3a/jauH,
GyHKIUM W CTPYKTypy  yIpaBJieHus;

OpraHu3aIvi0 W CTU/Ib paboTbl PYKOBOZUTEIS;
COOTHOLIEeHNe Liejlel U CPe/iCTB B MOPa/IbHOU
JesiITeIbHOCTU  COTPYJAHUKOB; HPABCTBEHHbIE
OTHOIIIEHHUSI B CAy)KeOHOM  KOJUIeKTHBE
(HayaTbHUK - MOJYMHEHHBIH,
B3aMMOOTHOIIIEHUS] MeXy COTPYJHUKAaMM);
CJTy>KeOHBIM 3THUKET: OCHOBHBIE TIPUHIIUITBI U
(dopMbI; ympaB/ieHHWe pPHUCKaMH, yTpaBieHUe
KOH(G/MKTaMM; CUCTeMy MOTUBALIUKA TPY/a,
CTUMYJIMDOBaHUe CyKeOHO-TPYA0BOH
aKTUBHOCTU U BOCITUTAHUE MOJYNHEHHBIX

3HaeT THIOJIOTUU u
dhopMrpoBaHus KOMaH/,
COLIMaZIbHOTO B3aUMO/eMCTBUS.

(hakTophI
CriocoboB

3HaeT 11e/, 3a/lauM, PYHKLUU U CTPYKTYPHI
yTpaBJIeHUsL.

3HaeT oOpraHu3alMi0 W CTWIb pabOThI
DYKOBOAUTE/IS; COOTHOLLIEHWe 1efeld |
CpPeACTB B  MODPAJbHOW  JIeSTe/IbHOCTH
COTPY/JHUKOB.

3HaeT COOTHOLIeHWe Leiell U CpeJiCTB B
MOpaIbHOM JesITeJIbHOCTHA COTPY/IHUKOB.

3HaeT  HpABCTBEHHble  OTHOIIEHUS] B
CTy>)keOHOM ~ KOJIJIeKTHBe  (Haya/lbHUK — —
MOAUMHEHHbIY, B3aUMOOTHOIIEHUSI MeXIY
COTPYJAHUKaMHU).

3HaeT  CTy>KeOHBIN
TIPUHLIUTIBI U (DOPMBI.

STHUKET: OCHOBHBbIE

3HaeT yrpaBjieHHe PUCKaMU W yTIpaBjieHue
KOH(MIMKTaMHU.

3HaeT CUCTEMY MOTHBaAJUH

TpyZa,
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CTUMY/IMPOBaHUS CJTy>kKeOHO-Tpy10BOM
AaKTMBHOCTH Y BOCITUTAHUS NIOUMHEHHBIX

YK-3.2. YMeHue [feiicTBOBaTb B Jyxe
COTPYJHHWYECTBa; MPUHMMATb peIleHusi C
cobmoieHeM MOpabHO-3TUYECKUX

NPUHLIMIIOB M HOPM B3aWMOOTHOILIEHHSI B
KOJIJIEKTHBe; TPOSIB/IATh yBa)kKeHHe K MHEHUIO
U Ky/JAbType [pyIux; ONpejendarTb Lead WU
paboTate B HarpaB/ieHWH JIMYHOCTHOTO M
npoecCOHAILHOIO POCTa

YMmeer JleHCTBOBATh B ayxe
COTPYJHHUUECTBA.

Ymeet MMPpUHHUMATDb penieHud C
COGJ’IIO,[LEHI/IEM MOPpa/IbHO-3TUYECKUX
MPUHLUIIOB XU HOPM B3dMMOOTHOLIEHHSA B
KOJIJIEKTHBE.

YMeeT MposiB/IATL yBaKeHUWE K MHEHUIO U
KyJbType JPYTUX.

YMeer ompefensTh meM U paboTath B
HarpaB/IeHUU JTMYHOCTHOTO u
npodeCcCOHAIBHOTO POCTa.

YK-3.3. BnaseHue HaBbIKaMy pacripe/ie/leHus

poreii B YCJIOBUSIX KOMaH/THOT'O
B3aUMO/IENCTBUSI; MeTOJaMH OLIEHKU CBOUX
JIeiCTBUM, TUIAaHUPOBAaHWUS W yIIpaBeHUs

BpeMEHEM.

Brnageeer HaBbIKaMu pacripefiesieHUs1 Posieit
B YCJIOBUSIX KOMAHZHOTO B3aUMOZEHCTBUSI.

Bnageer  MerosamMu  OIEHKA  CBOMX
JIeiCTBUM, TIJIaHUPOBaHUSI W yMpaB/IeHUs
BpEMeHeM.

O61ienpodeccroHa/ibHbIe KOMITeTeHLUN

OIIK-2.1. 3HaHVMe HOpPMaTUBHO-IIPaBOBOU
6a3pl O BOMpOCaM 3al{UTbl HacelneHus |
TEPPUTOPUM B Ype3BbIYAWHBIX CUTyalUsX,
OpraHu3alvy IO0KapOTYLIeHUs] U MPOBeZeHNI0
aBapuiHO-CracaTe/bHbIX paboT, B TOM 4KC/ie B
HeMpUroHOW /ISl IbIXaHUsl Cpejie, Ha BBICOTe,
B C/OXHBIX  KIMMAaTMYeCKUX  YCJIOBUSX,
00s13aHHOCTel YYaCTHUKOB TYILEHHs TI0)Kapa

HOPMAaTHBHO-TIPaBOBYIO  0a3y 10
3aLUTHI HaceslieHus U

3HaeTt
BOIpOCaM
TePPUTOPUM B Upe3BbIYalHBbIX CUTYaLUsIX,
opraHu3aLyu TOXKapOTYILleHuUs U
MPOBe/IeHUI0 aBapUIHO-CracaTe/IbHbIX
paboT, B TOM uHC/e B HENPUTOAHON JJis
JIbIXaHUsI cpefie, Ha BBICOTe, B CJOXKHBIX
K/IMMaTUYeCKUX YC/IOBUSIX, 00si3aHHOCTel
YYaCTHUKOB TYIlI€HHsI ToXKapa

OIIK-2.2. CrnocobHOCTh  yuacTBOBAaTh B
TYIIeHWHd  T0)KapOB W OPraHW30BLIBAThH
TyILIeHHe Pa3/TMYHBIMU METO/JaMHU U CITOCO0aMU
C UCIIOSb30BAaHUEM  pa3/IMuHBIX  Mojesiei
yTIpaBJieHHs1 TIOZApa3/ielieHUsIMH, BBIOUPATh M
TIPUMEHSITh TIO>KapHYO0, aBapuitHO-
CriacaTesibHyl0 W WH)KEHEPHYIO TeXHUKY |
000py/loBaHue TIPU TYILIEHHUH M0KapOB

CriocobeH  yuacTBOBaTb B TYLIEHHU
10KapOB M OpPraHU30BbIBaThb  TYLIEHHE
pa3MMuUHBIMA MeTOZaMH M criocobamu C
WCTIOMb30BaHUEM  pas/UuHbIX  Mojeneil
yIIpaBJIeHus M0/[pa3/ie/IeHrsIMH, BBIOMPATh U
NIPUMEHSTh TMIOKapHY0, aBapuiHO-
criacaTe/ibHYI0 UM UH)XEHEePHYI0 TeXHUKY M

o0opy/i0BaHue TP TYILIEHWH TT0’KapOB

OIIK-2.3. CriocoOHOCTb OpraHu30BBIBaTb U
OCYIIIeCTB/ISITh BeJileHre paboT B HENPUTOJHOM
JJ1S IbIXaHusl cpejie TIpU TYLIEeHWH T10)KapoB U
TIPOBE/JIEHNH  aBapHUIHO-CIacaTebHbIX paborT,
yMeHHeM TIPaKTUYeCKOi paboThl C MOXKapHBIM
Y aBapuiiHO-CriacaTesibHbIM 000pyZil0OBaHUEM U
CHapsDKeHHeM, B TOM YHC/Ie CO Cpe/iCTBaMH
paboThl Ha BBLICOTE, B HENPUTOAHOW IS
AbIXaHWsl, XUMUYeCKU-, 0aKTeproIoruuecku- 1
pajMaliiOHHO-0INacHOM cpege, npu
HeO/1aronpusTHBIX KIMMaTHYeCKUX YC/IOBUSIX,

CnocobeH

OCYIeCTBJISITh
HEMNpPUTOJHOW /I JIbIXaHUsl Cpefe TIpu
TYIIEeHWd  TI0)KapoB U TPOBEeJIeHUH
aBapUHHO-CracaTe/TbHbIX pabor,
MPAaKTUYECKyl0 paboTy C TOXKapHbIM U
aBapUHO-CracaTe/bHBIM 000py/[0BaHHEM U
CHapsDKEHHEM, B TOM UMCJIE CO CPe/ICTBaMH

OpraHU30BbIBATh u
BeZleHue pabot B

paboThl Ha BBICOTE, B HEMPUTOJHON ISt
JIbIXaHWS,
0AKTepUOJIOTHYECKU- U

XUMUYECKHU-,
paiIMaliuOHHO-
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B yCJIOBHAX ~ 0coboif  omacHOCTH Ao
YYaCTHUKOB TYIIEHUS I10KapoB, BlaJeHueM
rpyeMaMy CIlaceHWsi M HaBblKaMU OKa3aHUs
1epBoy MTOMOILU

OTIACHOM cpefie, TIpU HeOIArONPUATHBIX
K/IMMAaTUUECKUX ~YCJIOBUSIX, B YCJIOBUSIX
ocobolf  OMacHOCTH [yl YYaCTHUKOB
TYIIEHUs] TIOXKapoB, BJ/IAfieeT TpPHEMaMu
CrlaceHWsi U HaBbIKAMU OKa3aHUs TepBOM

TOMOIU

OIIK-2.4. CnocoOHOCTb OpraHW30BaTh U
OCYLL|eCTBJISITh TylleHHe T10)KapoB B
HacCe/leHHbIX  ITyHKTaXx, Ha  oOBeKTax,
KPUTUYECKW BaXKHbIX [iI  HallMOHAIbHOMN

6e30mMacHOCTH CTpaHbl, APYTUX 0COO0 Ba’KHBIX
TI0’KapPOOTaCHBIX 00BeKTax, 0C000 I[eHHBIX
0o0beKTax KyJIbTypPHOIO Hac/elus HapO/0B
Poccurickori ®epepanuu, nOpyd TpPOBeJEHUU

MeporipuaTuid  (defepasbHOTO  yPOBHSI  C
MacCOBbIM  COCPe/JOTOUE€HHEeM  JIFofield, B
3aKPBITBIX a/IMUHUCTPATUBHO-

TepPUTOPUAIbHBIX 00pa30BaHMUsX, a TakKkKe B
0c000 Ba)KHBIX ¥ PE)KMMHBIX OPraHU3aLUsIX

CriocobeH opraHuW30BaTb W OCYILECTBJISITh
TyllleHUe TI0)KapOB B HAaCe/eHHbIX MYyHKTaXx,
Ha OOBEeKTaX, KPUTHYECKH Ba)KHBIX [IJIsI
HallMOHA/IBHOW  0e30TMacHOCTA  CTpaHBbl,
JIpYyTUX 0co00 BaXKHBIX T0KApOOMACHBIX
o0beKkTax, 0c000  I[eHHBIX
Ky/JbTYPHOTO Haciegusi Hapo/0B
Poccurickori ®epepanyy, Npyd NpoBeJeHUN
MepornpusThii  ¢efieparbHOrO  YPOBHS  C
MacCoBbIM COCpe/IOTOUeHUeM JitoJiel, B
3aKPbIThIX aJIMUHHACTPATHUBHO-
TeppUTOPHA/ILHBIX 00pPa30BaHUX, a TAKKE B
0000 Ba)KHBIX U PEXXUMHBIX OpPraHU3aLUsIX

o0OBeKTax

OIIK-2.5. BiaseHue HaBblKaMy yuyacTvsl B
OpraHu3alvy JelCTBUM M0 TYLIEHUIO N0’KapoB
¥ TIPOBe/IEHUU aBapUIHO-CIIacaTe/bHbIX padoT,
B TOM YHC/e B HENPUrOJHOW /Ui AbIXaHUS
cpefie, Ha BbICOTe, B CJIOJKHBIX KIMMaTHYeCKUX

Brageer HaBbIKaMU yuyacTysi B OpraHU3aLiuu
JleMCTBUM IO TYLIEHUIO TI0KapoB U
TIpOBe/leHUU aBapUKHO-CIacaTe/lbHbIX
paboT, B TOM uKC/le B HENPUTOJHON s
[bIXaHusl Ccpefie, Ha BBICOTE, B CIOXHBIX

YCIOBUSIX K/IMMaTUYeCKUX yCIOBUSIX
OIIK-3.1. 3HaHue OCHOB BLICILIeH | 3HAaeT OCHOBLI  BBICIIIEM  MaTeMaTHKH,
MaTeMaTHKH, busuky, XUMUH, | (PU3UKH, XUMUH, 3/71eKTPOTeXHUKH,
3/71eKTPOTeXHUKHU, BbIUMCUTE/IbHON TeXHUKU U | BHIUMC/IUTETbHOM TeXHUKU u
TporpaMMHPOBaHUSs MpOrpaMMHPOBaHUs

Ywmeer pelaThb CTaHapTHLIE

OIIK-3.2. YMmeHue peluaTe CTaHJapTHBIE
npodeccMOHabHbIe 33laud C MpUMEeHeHUeM
eCTeCTBeHHOHAyUHbIX U (YyHJaMeHTa/lbHbIX
HayK, OOleMH)KeHepHbIX 3HaHWM, MeTO/I0B
MaTeMaTUueCKOro aHauvsa ¥ MOJie/IMpOBaHUs

rpoceccroHasbHbIe 33/lauMl C IPUMEHEeHUeM
€CTeCTBEHHOHAYUHbIX U (hyH/aMeHTa/IbHbIX
HayK, OOlerMH)KeHepHbIX 3HAHWM, MEeTOZ0B
MaTeMaTUuecKoro aHas13a u

MOJe/IMPpOBaHUA

OIIK-3.3. Bnagenue HaBbIKaMH
TEOPeTUUEeCKOTO0 U SKCIepHUMEeHTa/lbHOTO
WCC/IeJOBAaHUSI ~ OKpY»XKarollleld  cpeibl U
00BEeKTOB MPOdeCCHOHATBLHOM JIeaTeTbHOCTH

BraseeT HaBbIKAMU TEOPETHUECKOTO U
9KCITePUMEHTA/TbHOTO HCC/Ie[OBaHUSI
OKpyXKaroiled  cpegbl ¥ OOBEKTOB
ripoecCrHoHaTLHOU J1esiITe/IbHOCTU

OIIK-4.1. 3HaHue COBpPEMEHHBIX
MHGOPMaL[MOHHBIX TeXHOIOT U u
MPOrpaMMHBIX ~ CPeACTB, B TOM  UHCTIe
OTeUYeCTBEHHOT'0 TPOW3BO/ICTBA [Jisl pelleHus
3a/lau  MpodecCUOoHaNbHOM  JlesITe/IbHOCTH,
CBSi3aHHOW C obecrieyeHreM  6e30MacHBIX

YCJIOBUM W OXpaHbl  TPYyJa, TMOKapHOM

3HaeT CcOBpeMeHHble HH(OPMAaLMOHHbIE
TEeXHOJIOTMA M TpOrpaMMHble CpeJiCTBa, B
TOM UKC/Ie OTeYeCTBEHHOrO ITPOM3BOJCTBA
JJ1 pellleHUsl 3afiay  NpodeCcCUOHATbHOM
JledaTe/IbHOCTH, CBsI3aHHOM C obecrieueHreM

Oe30macHbIX YCIOBHN M OXpaHbl TPY/a,

4




. . TI0’KapHOU 6e3omacHoCTH, 3aIUTON

6e30macHOCTH, 3all[UTON OKpYsKatollel cpefibl N

OKpY>Katolllel cpefibl

YMeet BbIOMpATh COBPEMEHHYO
OIIK-4.2. YwMmeHue BbIOMpATh COBpPEMEHHBIE

W3MEepUTEeIbHYI0 U BBIYUCUTETbHYIO
V3MepUTE/IbHYIO Y BBIYMC/UTEbHYI0 TeXHUKY,
HH(bOPMAIMOHHbIE TeXHOIOIHH 4 | TEXHHKY, HH(QOPMALIOHHbIE TEXHONOTHH U
TIpPOrpaMMHbIe CpeJCTBa, cpeactia | [TPOTPAMMHBIE CpeACTBa, cpeacTBa
obecrieueHus TI0KapHOM Ge3oracHocTy | obecrieueHrsi  TO)KapHOM  Oe30macHOCTH

00BeKTOB U OoroBeleHns HMAEﬁ, B TOM 4umcie
O0TeUeCTBEHHOI'0 MPOM3BOACTBa [Jid PpelleHHsa

00BEKTOB U OTOBeIlleHUsl JIIoAeld, B TOM
YyKC/le OTeUeCTBEHHOrO TPOW3BOJCTBA [J/Is

TUIOBBIX 3aziau nipodeccroHaTbHON pelmenms THTIOBBIX sagau
JieATeIbHOCTH o
npoeccroHanbHOMN e TeTbHOCTH
Criocoben MO/IeTUPOBAaTh
OIIK-4.3. CriocobHOCT,  MO/IeTMPOBaTh | OPraHU3allMOHHbIE, TaKTUYECKHE,
OpraHv3allioHHbIe, TAaKTUYECKHe, | TeXHOJOTHUeCKHe, TeXHUUECKUe MPOLIeCCh

TEXHOJIOTHUECKHe, TeXHUUeCKHe IPOLeCChl U
CUCTEMBl C LeJbI ONTUMHU3AL[UM CHUCTEMBI
obecrieueHrs TIOXKapHOW 0Oe30macHOCTU B
paMKax npodecCUOHaTLHOM [1eaTe/TbHOCTH /IS

Y CHCTEMBI C LIeJIbI0 ONITUMU3ALIMH CHCTEMBI
obecrieueHrs1 TO’KapHOW 6e30MacHOCTH B
pamMKax Tpo(heCCHOHAIbHON [esATe/IbHOCTH

pellleHnsi 3a7;au TOXKapHO# GesomacHocty, B | AP1  PELIEHMS 3ajaq T0KapHOU
TOM uMCie C  MpUMeHeHHeM  cpeicTB | OC30TIACHOCTH, B TOM YHCIIE C IPHMEHEHHeM
aBTOMATHM3MPOBAHHOTO TIPOEKTHPOBAHHS CpezCcTB aBTOMAaTH3MPOBAHHOTO
TIPOEKTUPOBAHMSI
3HaeT HOPMBI dbenepanbHOro

OIIK-11.1. 3HaHuve HoOpM (efepasbHOTO
3aKoHoJaTenbcTBa Poccuiickoit ®esepauyu o

3aKoHo/laTenbcTBa Pocculickor ®enepauyu
0 TokKapHOM 0e30MacHOCTH, TeXHUUeCKOTo

TO’KapHOW  0e30MacHOCTH,  TeXHWUYECKOTO

pernamMeHTa O  TpeOOBaHUSIX  TOXKApHOW | perjaMeHTa O TpeOOBaHMAX —TI0YKApHOU
6esonacHocTy, 3alMThI HacelleHWsd U | Ge30MacHOCTH,  3alllUTHl  HaceleHUs |
TeppUTOpHit TepPUTOPHIA

OIIK-11.2. YMeHue  copmynMpoBaTh Ymeer CopmymupoBaTs Hay*Ho-
HAYUYHO-TeXHHUeCKMe  3a/audl  HCXofs wu3 | 1erHAUecKue 3aaatu nexons 13

CJIOKUBIIMXCS Ha OOBEKTe YCIOBUH OXpPaHBI
TpyAa B 007acTH TO’KapHOW 0e30TacHOCTH,

CJIOXKMBIIMXCSI HA 00BEKTEe YC/IOBUM OXPaHbI
TpyZa B 00/1aCTH TI0’KapHOI 6e301acHOCTH,

JIMKBUJALMU  TIOC/TI€ACTBUM  UPE3BbIYAaNHBIX | TUKBUJALIMM [OC/IECTBUN Upe3BbIUaiHbIX
CATyallid, — CIIaCeHWA  Ye/IOBEKA,  3dlIWTBl | cyryaruii, CraceHWs YeJIOBeKa, 3allUThl
OKpYy»Karolllel cpefibl OKpYKAKOII[ei Cpe/bI

Brageer HaBblkaMu ~pellleHHsT Hay4HO-
OIIK-11.3. BnaseHue HaBblKaMU pelleHUs

TEXHUUECKUX 3a7lad 110  00ecreueHuro
Hay4YHO-TeXHUUYEeCKMX 3a/lau 10 obecrieueHuro 5 .
Ge30MmacHbIX YCIOBMM M OXpaHbl Tpyja B | CcSOMACHBIX yCIOBUM M OXpaHBI TpyAa B
ob/macTax TI0’KapHOU 6e30macHOCTH, obnacrsx N0>XapHOHU Ge30macHOCTH,
JIMKBUJAIIMK  TIOC/IECTBHM  Upe3BbIYAaliHbIX | TMKBUAALMU IIOC/IEJCTBUM UpPe3BblYaiHbIX
CUTyalMH, CIaCeHWs 4ejIOBeKa, 3allUThl | CUTyaLdi, CIIACeHUs Ue/oBeKa, 3alllUThl
OKpYXXalollleil ~ Cpe/ibl, B TOM UHC/Ie /ISl | okpykarowield Cpeibl, B TOM UHC/Ie IS
KOTOPBIX OTCYTCTBYIOT HOpMaTHUBHbIE

TpebOBaHus TIO>KapHOW 06e30MacHOCTH

KOTOPbIX  OTCYTCTBYIOT ~ HOPMAaTHBHbIE
TpeboBaHUs MOKapHOH 6e30MacHOCTH

[TpOeKTHO-KOHCTPYKTOPCKHUM THUT JIesITeJTbHOCTU

ITK-1.1. 3HaHHe OCHOBHBIX 3aKOHOMEPHOCTeH | 3HaeT

OCHOBHBIE 3aKOHOMEpPHOCTeH
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IMpo1eCcCOB BO3HUKHOBEHHWA I'OpeHHA W B3PbIBA
Ha Pa3HbIX CTaJUAX PA3BUTHA I10XKapd

TPOLIECCOB  BO3HUKHOBEHUsI TOpPEHUs |
B3pbiBA HAa PasHBIX CTa[MAX Pa3BUTHS
ro)kapa

IIK-1.2. YMmeHue TIIpUMEHATb OCHOBHBIE
TpebGOBaHKsI HOPMaTUBHO-TIPAaBOBLIX aKTOB IO
TI0KapHOU 6e3omacHOCTH B YacTh
OrHeTyllalljiX  BelllecTB  UX  COCTaBOB,
TI0)KapOB3PHIBOOIACHBIX, ABIMOOOPA3yOLUMX U
TOKCHUYeCKUX XapaKTepUCTUK TOpPHYUX
MaTepyasioB W OTHeTyLIAlUX COCTaBOB Ha
pasHbIX CTaJUsAX pa3sBUTHs I10XKapa

YMeeT MPUMEHSTH OCHOBHbIe TpeOOBaHUs
HOPMAaTUBHO-TPAaBOBbIX aKTOB MO MOKapHOU

0e30MacHOCTM B YaCTH  OTHETYIIALUX
BEIL[eCTB ux COCTaBOB,
TI0’)KapOB3PBIBOOMACHBIX,

JBIMOOOPa3syOLIX u TOKCHUUECKHIX

XapakTepUCTUK TOPHUMX MaTepuanoB |
OTHeTYIIAIMX COCTaBOB Ha Pa3HbIX CTAJUSIX
pa3BUTHS TIOXKapa.

I1K-1.3. Bsyiafenre HaBbIKaMU T10 [IPUMEHEHUIO
OTHeTyllalljMX BelL[eCTB W MaTepuasoB IIpU
BO3HUKHOBEHHMH TOpPeHMs] U B3PbIBOB Ha
00BEeKTax 3allUTHI.

BraseeT HaBbIKAMM 10  MPUMEHEHHUIO
OTHETYIIAIIUX BEIIeCTB U MaTepUasoB TMpPU
BO3HUKHOBEHMM TODEHHsI W B3DHIBOB Ha
00BbeKTax 3allUTHI.

3. MeCTo JUCHMIUIUHBI B CTPYKType 0CHOBHO# MPo¢)ecCHOHA/TLHON
o0pa3oBaTe/IbHOI MPOrpaMMBbI

JUCIUIIIMHA OTHOCUTCS K 00s13aTe/TbHOM YacTH OCHOBHOW mMpodecCcroHaIbHOM
obpa3oBaTebHOM MPOrpaMMBbI CTielfdaanTeTa 1o crerpaabHocT 20.05.01 IToykapHast

6e30MacHOCTb, HATIPaBAeHHOCTH (MPoduIb) «IIo)KapoTyIeHne»




4. CTpyKTypa M cojeprKaHue JUCIUILIUHBI

OOb111as1 TPYA0€MKOCTD JUCI[UTUIMHBI COCTAB/IsIeT 4 3aUeTHBIX eIMHUIbI 144 yacoB.

4.1 Pacnipeie/ieHre TPYAOEMKOCTH AUCIMILIMHBI 110 BHAAM padoT
o ceMecTpam u ¢opmaM o0yueHUsA

A1t 0uHOM (hopMBI 00yUeHHs

TpypoeMkocTh

3.e. Jac 0 Kypcam
Bup yue0HO# padoThI P

OO1iast  TPyJOeMKOCTb  TUCLIUTIIMHBI  TI0 4 144 144
yuebHOMY T/IaHy

KonHTakTHast paboTa, B TOM UHCIIe: 56 56

AyauTOpHBIE 3aHATHS 54 54

Jlekiuu (J1) 10 10

[TpakTrueckue 3ausaTus (I13) 28 28

Cemunapckue 3anstus (C3) - -

JlabopatopHsie pabotsl (JIP) 16 16

KoHcynbTanuy nepej 3k3aMeHOM 2 2

KypcoBasi paboTa (IIpoekxT) + +

CamocrosTenbHas padora (CPC) 52 52

3auer - -

JK3aMeH 36 36

Asist 3a09HOM (hopMBI 00yUeHHs

TpyAoeMKOCTb

Bup yue6HOM paboThI 3.e. yac 1o Kypcam

3 4

O61as TPYA0EMKOCTb 4 144 36 108
JUCLITUTMHBL ~ TI0  yuyeOHOMY
TI71aHy

KoHTakTHasi pabota, B TOM 12 2 10
quce:

AyauTOpHbIe 3aHATHUSA 10 2 8

Jlexuyu (JI)

DN
)]

[TpakTrueckue 3aHsaTus (I13)

CemuHapckue 3aHatus (C3)

JlaboparopHsie paboTsi (JIP)

KoHcy/ibTaly nepeji 5K3aMeHOM

+ NN
N9

KypcoBast paboTa (TIpoeKT)

CamocrosiTe/1bHas pabora 123 34 89
(CPC)

3auet

JK3aMeH 9 9




TpyA0eMKOCTb

Bua yueGHoii paGoTh: 3.e. yac 1o Kypcam
4
OO1iast  TPyJOEMKOCTb  TUCIUIIIMHBI  TIO 4 144 144
yueOHOMY TIaHy
KonTakTHasi paboTa, B TOM UHC/Ie: 12 12
AyauTOpHBbIE 3aHATHSA 10 10
Jlekiuu (J1) 2 2
ITpakTnueckue 3ansatus (I13) 6 6
CemuHapckue 3aHatus (C3) - -
JlaboparopHsie paboTsl (JIP) 2 2
KoHcybTanuuy nepej 3Kk3aMeHOM 2 2
KypcoBast paboTa (TIpoeKT) + +
CamocrosTenbHas padora (CPC) 123 123
3auer - -
JK3aMeH 9 9




4.2 CopepxaHue AMCLHUILUIMHBI, CTPYKTYPHUPOBaHHOE 10 TeMaM (pa3jesiaMm) C
yKa3aHueM OTBeJeHHOr0 Ha HUX K0/INYeCcTBa aKa/leMUYeCKHUX 4YacoB U BU/I0B
y4eOHBIX 3aHATHH

A1 0OUHOM (hOPMBI 00yUeHHs

Ko/muecTBo yacos
10 BH/IaM 3aHATHH
<
® =¥
=] =] ) v 2
= = = =
Ne : S.| 2. 5| & |EE
iy HauMeHoBaHHe TeM o | E| 28| a3 | ® = %3
n/n [ E— O H g E B = =B
S| 2| S8 =& | E 2 g =
: 8 22} \g =" E (]
= ] ) o
= = K
X
5]
="
=
1 2 3 5 6 7 8 9
1. [Tema Ne 1. 'opeHue 18 | 2 6 - - - 10
ra3onbuIeBO3/YLIHbIX CMeceu
2. [Tema Ne 2. ['openue xugkocren | 28 | 2 12 4 - - 10
3. [Tema Ne 3. I'opeHue TBepAbIX 18 | 2 - 6 - 10
BeLeCTB U MaTepyasioB
4. [T'ema Ne 4. Orneryiuaiue 26 | 2 6 6 - - 12
BelllecTBa: COCTaB, 00/1aCTh
MPUMEHEeHHs], MeXaHN3M
OrHeTYyLIAlllero JeiCTBUS Teopus
MpeKpaleHusi TOpeHust
5. [Tema Ne 5. Knaccudukaiiys 16| 2 4 - - - 10
peasIbHBIX N0KapoB. JlnHaMyKa
ro>kapa
KypcoBast paboTa (IIpoeKT) + +
KoHcysibTaiuys 2 - - - 2 - -
OK3aMeH 36| - - - - 36 -
[AToro 144 10 28 16 2 36 52




AJIsA 3a09HOM (hOPMBI 00yUeHHsA

Ko/muecTrBo yacoB
10 BH/IaM 3aHATHIA
S
2 ="
S = ) u: 2 5
N 3 : = =| s |g¢
) HaumeHoBaHue TeM | E| 8| &3 © = =8
n/m S| 5| SE| 28| 5| 2 | ES
= 3,
2| S| EE| 2§ 5| % |¢
: 8 [og] \8 =Y E’ (3]
=) ] = @)
= = K
X
5}
="
=
1 2 3| 4 5 6 7 8 9
3 Kypc
1. [Tema Ne 1. 'openue 36| 2 - - - - 34
ra3ornbUIeBO3/YLIHbIX CMecel
|I/ITOI‘0 36 | 2 34
4 Kypc
2. [Tema Ne 2. ['openue xxupkocren | 24 | - - 2 - - 22
3. [Tema Ne 3. I'opeHue TBepAbIX 24 | - 2 - - - 22
Bell[eCTB U MaTepuasioB
4. [Tema Ne 4. Orneryiuianue 24 | - 2 - - - 22
BelIlecTBa: COCTaB, 00/1aCTh
MpUMeHeHHs, MeXaHH3M
OTHeTYyIIAILlero JeiCTBUS TeopuUs
MpeKpalleH!si TOpeHuUst
5. [Tema Ne 5. Knaccudukarus 25| - 2 - - - 23
peasnbHBIX TOXKapoB. [IuHamMHKa
ro’kapa
KypcoBast paboTa (ITpoeKT) + +
KoHcynbTanus 2 - - - 2 - -
OK3ameH 9 - - - - 9 -
[AToro 108 2 9 89
Bcero 144/ 2 | 6 2 9 | 123

4.3 TemaTHueCKUH IJIaH /151 00yJarOIMXCA:
ouHOo# opMBbI 00yUeHUA

Tema 1. 'opeHue ra3onbuIeBO3AYIIHbIX CMeced

Jlekusi. PU3MKO-XUMUYECKUX MPOLIECChI, POTEKAIO[UX MPY TOPEHUM Ta30B
Y TIbUIEBO3/IYIIHBIX cMeceil. HeoOX0oAMMBIX 1 I0CTAaTOUYHBIX YC/IOBHM TOPeHUs ra3oB
W TIbUIeBO3AYLIHBIX cMecedl. OCHOBHble OCOOEHHOCTHM TOpeHHMs Ta30B U
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NbUIEBO3AYIIHBIX  cMeced. [Iloka3sartes TOXapHOM  OMAacHOCTA rasoB U
MBbIIEBO3YIIHBIX CMeceil 007acTh TIpUMeHeHHsI M MeTO[bl WX Orpe/eeHusl.
Knaccugukaiysi ra3oB v mbl1eBO3AYIIHBIX CMeCel T0 M0)KapHOW OMacCHOCTH.
MexaHu3M ropeHus ra3oBbix ()OHTaHOB. ['OpeHHe MblIe-MeTaHOBO3AYIIHBIX CMecek
B YroJIbHBIX I1axTaX. KOHI|eHTpaljMOHHbIe Iipefie/ibl pacrpoCTPaHeHUs IlJlaMeHHU.
TemnepaTypHble Ipe/iesibl PaClpoCTpaHeHus [JIaMeHU.

ITpakTHUeckoe 3aHATHE.

Crnioco6sl onpeienienust u pacueta KIIP. [IpesenbHbie pe>KUMbl TOPeHUs Ta3o-,
T1apo-, NbLJIEBO3YIIHbIX CMeCei.

CamocrosiTesibHast padora.

MexaHu3M ropeHusi rasoBbIX ()OHTAHOB. ['OpeHHe Mbule-MeTaHOBO3AYIIHBIX
CMecerd B YrOJIbHBIX IaxTax. KOHLeHTpalMOHHBIe IIpefiesibl PacrpOoCTPaHeHUs]
naMeHy. TeMmneparypHsble Iipefiesibl paclipoCTpaHeHus I1JlaMeHHU.

PexkomeHnyemas iureparypa:

OcHoBHas# [1-3];

HononautenbHas [1-2].

Tema 2. I'opeHue xuaKocreu

Jlekusi. V3yueHue GU3NKO-XUMUUYECKUX IIPOLIECCOB, ITPOTEKAIOIUX TIPH
ropeHuu XuaKocTeii. HeobxoauMbie U 10CTaTOUHBIE YC/IOBUS TOPEHUS >KUAKOCTEM.
OcHoBHble 0COOEHHOCTH TOpeHHusi >XUAKocTeil. [IporpeB »kuakocTedl B TyOUHY.
Bckunanve v BbIOpPOC TIpU TOpeHUH KUAKocTed. Biusinue (HakTopoB OKpyskarolieit
cpellbl Ha CKOPOCTh BBIFOpaHUs >KUAKOcTed. [lokaszaTesd MOXXapHOW OMAaCHOCTH
uakocTreit 06/1acTb IPUMeHeHUsI U MeTO/IbI UX orpefesieHusi. OCHOBHOM MOKa3aTe/lb
TI0’KapHOM OMaCHOCTHU >KUJIKOCTel, MeTO/bl OTipe/iesieHUsl U TIpaKTUYecKoe 3HaueHue.
Knaccudukaliys >XUaKoCTel 1o MoyKapHOi 0MaCHOCTH.

ITpakTHUYeckoe 3aHATHE.

O1jeHKa o)kapHOl 0MaCHOCTH BellleCTB U MaTepuanoB. [Toka3aTenu nmokapHou
OIMaCHOCTH.

O1ieHKa ToXXKapHOU OMAaCHOCTU »XUJIKOCTeM (J4acTsb 1).

O1eHKa To>XKapHOU OMAaCHOCTU »KUJIKOCTeM (Y4acThb 2).

PaboTa Ha/i KypCOBLIM MPOEKTOM

JIaboparopHasi padoTa.

OmnpesiesieHre TemMIepaTypbl BCOBIIKA B OTKPBITOM U 3aKPBITOM TUTJISIX U
TeMIlepaTypbl BOCI/IaMEeHEHUS.

CamocrosiTesibHas padora.

MexaHu3M BO3HUKHOBEHMsSI IlJlaMeéHM Ha TOBEPXHOCTU >KUAKOCTU OT
JIOKa/IbHOT'O MCTOYHMKA 3akKUraHusi. TemriepaTypa BCIIBILLKY XUJKOCTH U ee CBsi3b C
KOHIL|eHTPAI[MOHHbIMU TIpefieJlaMUd  paclipoCTpaHeHusi TijlaMeHu. TemrepaTypHbie
Tpe/ieJibl  pacrlpoCTpaHeHUsi TlaMeHU. TemriepaTypa BocIlaMeHeHus. BiusHue
GU3UKO-XMMUUECKUX  CBOWCTB W TeMIlepaTypbl JKUJKOCTM Ha  CKOPOCThb
pacrnpocTpaHeHUs TIJIaMeHU 10 ee TMOBepXHOCTU. PacueTHble U 3KCriepuMeHTa bHbIe
MeTO/Ibl ~ OTpefie/ieHHsI TeMIlepaTypbl BCTBIIIKM W BOCIUJIAMEHEHWS] TOPHUMX
JKUJIKOCTEM.
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OuddysroHHOe TropeHHe XUJKOCTeM. YzenbHass MaccoBas M JIMHeWHas
CKOPOCTH BBITOpPaHUs KUAKOCTH. TeruioBoii OamaHC Mmporjecca TOPeHUs XXUAKOCTH B
pe3epByape. IIporpeB >XUIKOCTH B T/IyOuHy pe3epByapa. Bckumanwe U BBIOPOC
TOPSIIUX JKUJKOCTeM Ha roykapax.

PexkomMeHyemasi iuTeparypa:

OcHoBHag [1-2];

HononnutenbHas [1-3].

Tema 3. I'opeHue TBepbIX BeleCTB U MaTepuaioB

Jleknusa. IloBeseHWe TBepAbIX BeleCTB TIPU HAarpeBaHWH, IMPOLECChI

oOpa3oBaHUsI JiIeTyuuxX BelllecTB. [IMponm3 fApeBeCHHBbI U [JPYTMX OpraHUUeCKUX
MaTeprasioB, ero OCHOBHbIE CTa/IUU, COCTaB MPOJAYKTOB MUPO/IM3A.
BocmiaMeHeHre TBepAbIX BeIeCTB W MaTepHa/lioB, OCOOEHHOCTH MeXaHH3Ma
3@KUraHWs M pacIipoCTpaHeHUs IUJIaMeHU 0 TMOBEePXHOCTU TBEpPAOro BelecTBa,
JOBIDKYLME CWIbl TpoLjecca, JIMHeUWHasi CKOPOCTb PpAaclpOCTPaHEeHWs IJIaMeHM.
WHpekc pacripocTpaHeHus IJIaMeHU 110 MTOBEPXHOCTU TBeP/IbIX TOPIOUMX MaTeprasioB
Y MEeTO/IbI ero orpe/eeHus.

MexaHW3M BBITOpaHUs TBep/IbIX BelllecTB. JIMHeWHass M MaccoBas CKOPOCTb
BbIFOpaHUsi. PacueTHble M 3KCIIepUMeHTa/bHble MeTOZbl Orpejie/ieHHusT MacCOBOU
CKOPOCTHU BBbITOPaHMUSI.

Oco6eHHOCTH TOPeHUsI MeTaslyIOB: JieTyude W HejeTyuyude MeTasllbl, BIUSHUE
OKCHU/IHBIX TIJIeHOK. JIbiMooOpa3oBaHre U COCTaB JbIMa.

['opeHue mbiieid. Y cioBusi 06pa3oBaHus MbUIEBO3/YILHBIX TOPIOUKX cMecelt. Obiie
Tpe/iCTaB/IeHHUs O TEOPUU PaCIpOCTPAHEHUs TIJIaMeHU T10 a3p030JiiM. MUHUMabHas
SHEepPrus 3a)KUTaHUS u TeMrieparypa CaMOBOCII/IaMeHeHUs! TIbLIEN.
KoH1jeHTpaLMOHHBIe Tpe/esibl paclpOCTPAHeHUs TlJlaMeHU T10 a3p030JIsM.

Tnenue, ero mexanusM. CKJIOHHOCTb K T/JIEHUIO U TOXKapHasi OMaCHOCTb Pa3/IAUHbIX
MaTepranoB. Criocobbl TipefoTBpallleHHss BO3HUKHOBEHUS W Pa3BUTHS ITPOLIECCOB
TJIEHUSL.

Oco0eHHOCTH TOpeHHUsl TTOIMMEPHBIX MarepuasioB. Ilo)kapHasl OMAacHOCTb
TEPMOIUIACTUYHBIX W TEePMOPEAKTUBHBIX IIOJIMMEPHBIX MarepuasoB. BivsgHue
CcoCTaBa TOJMMEPHBIX MaTepuajioB Ha [JUHAMUKY pa3BUTUSI MX TOPEHUsT U
ropakaroljye (pakTophl.

JlabopaTopHoe 3aHATHE.

['openue TBepAbIX TOPIOUKUX MaTepHasioB.

CamocrosTesibHasA padora.

N3yueHne (U3MKO-XUMUUECKHX OCHOB TepMUuecKou AecTpykuuu TT'M, Kak
OCHOBHOM CTaJiuM TMpOLIECCOB TopeHus. MexaHu3M, TNpoAyKTbl. (OCHOBHBbIE
3aKOHOMEPHOCTH TPOLIeCCOB TOpPeHUs TBepPAbIX OpraHuYyeCcKux MaTepuasioB.
OcobeHHoOCTH TOpeHUss MeTa/uioB. OCOOEHHOCTH TOpPEHHS TIbIIEBHAHBIX BeIeCTB.
[Toka3areny TOXXapHOW OMAaCHOCTHA TBEp/bIX BeIleCTB M MaTepuasoB, METO[bl UX
orpejie/ieHus.

PekomeHjlyemas iuTeparypa:

OcHoBHag [1-3];
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HononxaurtenbHas [1-2].

Tema 4. OrHeTyumianye BelecTBa: COCTaB, 00/1aCTh MPUMeEHEHHS],
MeXaHU3M OrHeTyIlallero AelCTBYs TeOpUs MpeKpalleHus ropeHms

Jlekumsa. TerioBasg Teopusi raiieHusi IulameHd. lIpejesbHble peXUMBI
HOPMAaJIbHOT'O TOPEHUS], MeTO/Ibl UX OLIeHKU [/l PeaibHbIX MapOBO3AYIIHbIX CUCTEM.
Criocobbl TyIieHus1 moykapoB. Kiaccudukariiyss orHeTyammx BeIecTB U Criocobbl
TYLLUEHUS TI0XKapOB.

CBsi3b CKOPOCTH pAaCHpOCTPaHEHUs] TIJIaMEHH CO CKOPOCTbI0 XWUMHYECKHUX
peakiii U TeryioobMeHOM BO PpoHTe rylameHu. [Ipefie/ibHbIe TapamMeTphl MPOLeCCOB
rOpeHUs: KOHLIEHTPalMOHHbIE TIpeie/ibl PacrpoCTPAHEeHUsl TJlaMeHH, KPUTHYeCcKHe
SHEPrusi W TemIlepaTypa 3aXWraHus, JaB/ieHWe, CKOPOCTb paClpOCTPaHeHHUs
TJIaMeHU, TeruioTa U TemriepaTypa ropeHus. [IpakThueckoe TpUMeHeHHWe TeOpUU
TpeKpaljeHus I1aMeHHU.

Ob6siacTh TIpUMEHeHMs], AOCTOMHCTBA, HeAOCTaTKW. Heroprouve ra3bl B
KauecTBe OTHeTyMIAIuX BeirjectB O6/1acTh IPUMeHEHUs], TOCTOMHCTBA, HEeJJOCTATKHU.
[asoreHyrieBoZiopo/ibl Kak OTrHeTymamue BeirjectBa. OO6jacTh TpUMeHEHUs,
[NIOCTOMHCTBA, HenocTaTKu. OrHeryluaiiye TIOPOLIKOBbIe COCTaBbl, MeXaHWU3M
JeNCTBYsA, JKCIUTyaTal[MOHHble CBOWCTBA U MeTOZbl WX KOHTpojs. O6sactb
TpUMeHeHus, JOCTOUHCTBA, HeAocCTaTKu. I[lyTW TioBbilleHUs 3¢ ®deKTUBHOCTU
OCHOBHBIX  OTHETyIIallMXx BellecTB. OCHOBHbIe THUMBI KOMOWHMPOBaHHBIX
OTHeTYyLIA[UX COCTaBOB.

YciioBusi, HeobxoguMble fJi TIpeKpallleHWs TOpeHUs. BrusHue pexuma

TOpPeHUss W arperaTHOTO COCTOSIHUS TI0’KapHOW Harpy3Kd Ha CITOCOOBI TyIlIeHUs
rioxkapa. [Tonsatue "orneryuaiye BeljectBa'" ¥ UX BUZAbl. OTHeTylIall[e Bel[eCTBa,
WX  CBOWCTBa, 00/aCTh TpUMEHEHHSs, SKCIUTyaTalldOHHbIe  OCOOEHHOCTH.
Knaccudukaiiyss orseTyianux BelecTB M0 MeXaHW3MY [elCTBUSI Ha MPOLecC
ropenus. [ToBepxHOCTHOe U 06bEMHOE TYIIIEHHE.
Bojia kak orHetyluaiijee BeijectB0. OCHOBHbIE (DU3UKO-XMMUUECKHE CBOMCTBA BOJbI.
MexaHH3M racsiero JefiCTBHS BOJbI B 3aBUCHMOCTH OT Criocoba ee To/jauu, peskuMa
rOpeHus, TI0XKapHOW Harpy3Kd W ee BH/a. TeOpeTUYeCKU U MPaKTAUYeCKUH pacxop
BO/IbI HA TYLLIEHUeE.

[Tenbl Kak orHerymaiqude BelriecTBa. OcHOBHbIe cBoicTBa IeH. CIioCOObI

nosiyueHusi TieHbl. OO6sacTh TMpUMeHeHWs TeHbl /s 1iejiell TI0)KapoTylleHus.
[TeHooOpa3oBaTenu, TmMpUMeHsieMble B  TOXKapHOM  Jiejie, WX  OCHOBHbI®
9KCIUTyaTallMOHHbIE CBOKCTBA.
Heroprouuie rassbl ((sierMaTtr3aTophbl), KX OCHOBHbIE (DU3UKO - XUMHUUYECKHe CBOMCTBA.
MexaHu3M racsiljero AeUCTBHsS HErOpIOUMX ra30B, OTHETYIIAlle KOHLIEHTPAaLUH.
OKCITyaTal[ioHHble 0COOeHHOCTH. TOKCHYHOCTHR W KOPPO3WOHHBIE CBOMCTBA.
O6nacty nmpuMeHeHusl.

["asoreHoyrneBogOpoOAbl  (XJaJOHb) YW WX TPUMEHeHWe B  KauecTBe
WHTUOMTOPOB  TOpeHMs. OcCHOBHble  (DU3MKO-XUMHUYECKHe, TOKCHYECKHe U
9KCIITyaTalliOHHbIe CBOMCTBA XJ1aJ[OHOB. MexaHU3M WHTMOUPYIOIEro JAelCcTBUs
XJIaJOHOB Ha mpoueccbl ropeHus. OCHOBHbIe TIpeJCTABUTENM OTrHETYIIAl[UX
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XJIaZIOHOB ¥ 00/1aCTh UX TTPUMEHEeHHUsI.
OrhHeTyiiampe TOPOLIKOBbIE COCTaBbl, MEXaHW3M OTHETYIIAIlero JAeUCTBUS.
OU3MKO-XUMHUYeCKHe U JKCIITyaTal[MOHHbIe CBOMCTBA TOPOIIKOB, UX OCOOEHHOCTH.
OcCHOBHbIe TIPe/ICTaBUTEN TIOPOIIIKOBBIX COCTAaBOB U 00/1aCTb MX TIPUMEHEHUS /ISt
TYILIEHUS T10KapoB.

[TyTu noBbIeHYsT 3(PGHEeKTUBHOCTH OTHETYIIAIUX BeIleCTB U COCTaBOB.

KoM0OuH1poBaHHbIe OTHETYIIalle COCTaBbl U MeXaHU3M UX JielicTBUs. BogHo-
ra3oBble ¥ BOJHO-X/Ia/IOHOBbIE TIeHBI. TyllleHHWe T[0)KapoB BOZOW C AoOaBKamMHu
CMauuBare/sied W 3arycrutesied. lIpuMeHeHuWe cMecer X/aJJOHOB C HErOPHOUHMMM
ra3amu, feHbl C MOPOLIKaMHU U TOHKO paClbIEHHOW BOJIOM.
Pacuer MuHUMaABHOW (pierMaTU3UpyHOLlleld KOHLIeHTpauuu (iermaTu3aropa,
MUHHMAJIbHOTO  B3PbIBOOIACHOTO  COJEp)KaHWs  KUC/IOpOJa,  KPUTHUYECKOTO
OrHeracsiiero AuameTpa.

ITpakTHUYeckoe 3aHATHE.

drermatr3anyist U UHTUOMPOBaHUe.

JIaGopaTopHbIe padoThI.

WccnenoBaHvie CBOMCTB OrHETYIIAIIUX TTEH.

OrnipefienieHMe  ONTHMa/JbHOM UM KPUTUUECKOM HWHTEHCUMBHOCTU MO/auud
OTHeTYIIAI[UX Bel[eCTB.

CamocrosiTesibHasA pabora

[TpakTHueckoe mpvMeHeHWe TeopuM ramieHusi. OrHernperpajuTesb, (U3UKO-
XUMUYECKre OCHOBBI ero JeNCTBUSI.

PekoMmeHiyemas iuTeparypa:

OcHoBHas [1-3];

HononHutenbHas [1-2].

Tema 5. Knaccudukanus peajibHbIX 0)KapoB. /[HHaMHUKa M0)XapoB

Jlekumsa. OcCHOBHble mapaMeTpbl Mokapa. Kraccupukanuss T0Kapos.
OcobeHHOCTH pa3BUTHS TIOXKAPOB: TOXAphl Ta30BbIX W He(PTAHBIX (DOHTAHOB;
riokaps! pesepyapos c JIBXK u K.
OcobGeHHOCTH pa3BUTUS U TYLIEeHUs] BHYTPEHHUX TI0)KapoB, peryaupyembix
BeHTW/IsALMed. OcoOeHHOCTM pa3BUTHS UM TyIIeHWs BHYTPEHHUX TI0’KapoB,
peryJIMpyeMbIX MO>KapHOW Harpy3Kou.

IIpakTHUeckoe 3aHsATHE.

3aiura KypcoBOro rpoekra

CamocTosiTe/ibHast padora

Vi3ydeHurie BAUSTHUS TOKapPHOM Harpy3ku U BeHTUSUKU. OcobeHHOCTH
110’KapoB B NIOMeLleHUsAX C 3aKPbITbIMU [IPOeMaMHU.

PekomeHplyemas iuTeparypa:

OcHoBHag [1-2];

HononnutenbHas [1-2].

3a04uHOM (popMBbI 00yueHust
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Tema 1. I'opeHue ra3onbuieBO3/JyIIHBIX CMeCed

JIekius. PU3MKO-XUMUYECKUX TIPOLIeCCHI, TIPOTEKAIOLIUX TIPU TOPEeHUU ra3oB
Y TbUTEBO3/YIIHBIX cMeceil. HeoOX0AMMBIX U AOCTAaTOUYHBIX YC/IOBHI FOPEHUS Ta30B
W TIbUIeBO3AYIIHBIX cMeceil. OCHOBHble OCOOEHHOCTH TOpeHHMs Ta30B U
MbUIEBO3YIIHbIX ~ cMmeced. [loka3aTesin MOKAapHOM  OMACHOCTU  Ta30B U
MBIJIEBO3AYIITHBEIX CMeceld 00/1acTh NPUMEHEHWS M MeTOZbl WX OIpe/e/eHusl.
Knaccudukaiiys ra3oB v nblIeBO3AYIIHbIX CMeCel M0 M0KapHOM OMacHOCTH.
MexaHu3M ropeHMst Ta30BbIX (DOHTAHOB. ['OpeHMe Mble-MeTaHOBO3AYIIHbBIX CMecel
B YrOJIbHBIX MIaxTax. KOHLeHTpalMOHHbIe Tpe/esibl PacrpOCTPaHEeHUs IlJIaMeHH.
TemriepaTypHble nipejje/ibl paclipoCTPaHeHUs TJIaMeHMU.

CamocrosiTesibHasA pabora.
MexaHu3M ropeHMst Ta30BbiX (DOHTAHOB. ['OpeHMe Tble-MeTaHOBO3AYIIIHBIX CMecei
B YrOJIbHBIX IMIaxTax. KOHLeHTpallMOHHbIE TIpe/e/ibl PaClpOCTPAaHEHUs TLJIAMEHH.
TemmnepaTypHble Tipefiesibl pacrpocTpaHeHHs TuiaMeHU. CriocoObl ompejiesieHus U
pacuera KIIP. IlpenenbHble peXuMbl TrOpeHUs ra30-, [apo-, IbLUIeBO3AYIIHbIX
cMecen.

PexkomeHyemasi iuTeparypa:

OcHoBHag [1-3];

HononautenbHas [1-2].

Tema 2. T'opeHue XuaKocTeu

JlaboparopHasi padoTa.

OmnpefiesieHre TemMIepaTyphbl BCOBILIKA B OTKPBITOM U 3aKPBITOM TUTJISIX U
TeMIlepaTypbl BOCII/IaMEHEHUS.

CamocrosiTesibHasA padora.

MexaHr3M BO3HUKHOBEHMS T[UIAMEHM Ha T[IOBEPXHOCTA J>KUAKOCTHA OT
JIOKAJIbHOT'O MCTOYHUMKA 3aKUTraHusl. TemriepaTrypa BCIIBILIKY XXKUAKOCTHA U €e CBSI3b C
KOHLIEHTPALIMOHHBIMUM TIpeZie/laMu  PaclipoCTpaHeHUsl IlaMeHu. TemriepaTypHbie
npefie/ibl pPacrpoCTpaHeHUsl TlaMeHU. Temreparypa BOCIJlaMeHeHUs. BiusiHue
(U3MKO-XMMHUUECKUX CBOMCTB M  TeMmmepaTypbl JKUJKOCTM Ha CKOPOCTb
pacripoCcTpaHeHusl TJlaMeHU 110 ee TIOBepXHOCTH. PacueTHble U 3KCIiepUMeHTa/lbHbIe
MeTObl Orpejie/ieHus1 TeMrepaTypbl BCIBIIKA W BOCIUIAMEHEHUsI TOPHUMX
>KMIKOCTEM.

Huddy3noHHoe ropeHue >XUAKOCTeW. Y[enbHasi MaccoBasg W JIMHeWHas
CKOPOCTU BBITOPaHUS >KUAKOCTU. TerioBou GanaHC rpoliiecca TOPeHUsl >KUAKOCTU B
pe3epByape. IIporpeB >XUIKOCTH B T/ybuHy pe3epByapa. Bckumanwe U BBIOPOC
TOpSIIUX JKUAKOCTeM Ha Moykapax.

N3yueHue (QU3MKO-XUMUYECKUX TIPOLIECCOB, MPOTEKAKIIUX TMpU TOPeHUU
kupkocteii. HeobxoguMmble U /OCTaTOYHbIE YC/IOBUSI TOPEHUS O >KUJKOCTEM.
OcHOBHbIe 0COOEHHOCTH TOpPeHHs >KUAKOCTeH. I[IporpeB »XuAKOCTed B TIyOWHY.
Bckunanve v BBIOPOC TIPU TOPEHWH KUAKOCTel. BiusiHue hakTopoB OKpYy»Karoiei
Ccpeibl Ha CKOPOCTb BBIFOpaHUsl KUJKOCTeMl. [lokazaTenu TMOXXapHOW OMAaCHOCTU
JKUAKOCTel 06/1aCcTh TIpUMeHeHHsT ¥ MeTO/ibl UX orpeziesieHyst. OCHOBHOM TTOKa3aTe/lb
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TO>XKapHOM OMaCHOCTH »KUJIKOCTeM, MeTO/bl Orpe/ie/ieHUs] U MpaKTHUeCKoe 3HaueHue.
Knaccudukaliys >XUaKoCTe 1o MoyKapHoi 0MaCHOCTH.
PaboTa Ha/i KypCOBBIM MPOEKTOM

PexkoMeHyemasi iuTeparypa:

OcHoBHag [1-2];

HononnutenbHas [1-3].

Tema 3. I'opeHue TBepbIX BellleCTB U MaTepuaioB

IIpakTHyeckoe 3aHsTHE.

Pacuet nokasaresieri ropeHus1 TBep/bIX TOPHOYMX MaTepHasoB.

CamocrosTesibHasA padora.

N3yueHne GU3MKO-XUMHUUECKHUX OCHOB TepMUueckod gecTpykKimuu TI'M, Kak
OCHOBHOM CTaJiuM TMPOLIECCOB TropeHus. MexaHu3M, TpoAyKTel. (OCHOBHBbIE
3aKOHOMEPHOCTH TPOLIeCCOB TOpPeHUs TBEepAbIX OpraHuYyecKux MaTepuasioB.
OcobeHHOCTH TOpeHUsT MeTa/uioB. OCOOEHHOCTH TOpPeHHSI ThIIEBHAHBIX BeIeCTB.
[Toka3arenyv TOXXapHOW OMAaCHOCTHA TBEp/bIX BeIleCTB M MaTepuajoB, METO[bl UX
orpejie/ieHus.

[ToBesieHre TBEpP/LIX BEIIECTB IPH HArpeBaHWHM, IIPOL[eCChI 0Opa30BaHUS

JleTyuux BellecTB. IIMponv3 [peBecHHbl U APYTUX OPraHUYeCKUX MaTepuasioB, ero
OCHOBHBbIe CTaJjiH, COCTAB MPOAYKTOB MHUPO/IM3a.
BocryiaMeHeHve TBepAbIX BeIeCTB W MaTepuasioB, OCOOEHHOCTH MeXaHH3Ma
3@KUTaHUs M PaCIpOCTpaHeHUs! TJIaMeHH I10 TMOBEPXHOCTU TBEPAOro BelecTBa,
[OBIDKYLME CWIBblI TIpOL[ecca, JIMHeWHasi CKOPOCTb PpAaclpOCTPaHeHUs IJIaMeHH.
WNHpekc pacripocTpaHeHUs IJlaMeHH M0 MOBEPXHOCTU TBEPABIX FTOPHOYUX MaTepUaioB
Y METO/bI ero onpeie/ieHUs!.

MexaHW3M BBITOpaHUs TBep/bIX BellecTB. JIMHeWHast M MaccoBasg CKOPOCTb
BbIFOpaHUsi. PacueTHble M 3KCIepUMeEHTa/bHble MEeTOAbl OIpejeseHuss MacCOBOU
CKOPOCTHU BBITOPaHUSI.

Oco0eHHOCTH TOPeHUsI METasyIOB: JIeTyure W HeleTyuhe MeTajllbl, BIUSHHUE
OKCH/IHBIX TJIEHOK. /IbIM0oOOpa3oBaHre ¥ COCTaB ZibIMa.

'openue mblied. YcioBUs 06pa3oBaHUs TMbUIEBO3AYIITHLIX TOPIOUHX CMecei.
OO1ue TmIpefCTaBleHUss O TeOpPUM pacClpOCTPaHeHUsl TJlaMeHW TI0 a3pO30JisiM.
MuHUManbHass SHEPrusl 3aKUraHus M TemIiepaTypa CaMOBOCIUIAMEHEHHS IIbLIei.
KoHLieHTpaloHHbIe npeesibl PacripoCTpaHeHUs TJlaMeHU 110 a3PO30JIsIM.

Tnenue, ero mexanu3M. CKJIOHHOCTb K TJIEHUIO U TI0’KapHAasi OMaCHOCTb Pa3J/IMYHbIX
MaTepuanoB. Criocobbl TipefoTBpallleHHsi BO3HUKHOBEHUSI W Pa3BUTHs IIPOLIECCOB
T/IEHUS.

Oco06eHHOCTH TOpeHHusi TIOIMMEPHBIX MarepuasioB. Ilo)kapHasi OMAacCHOCTH
TepPMOIUIACTUYHBIX U TepPMOPEaKTUBHbIX IIOJIMMEpPHbIX MarepuasioB. BivsHue
coCTaBa TIOJIMMEPHBIX MaTepuajioB Ha [JUHAMUKY pa3BUTUSI UX TOpPeHusi U
ropakaroljye (pakTopsl.

PekomeHiyemas iuTeparypa:

OcHoBHag [1-3];

HononxnutenbHas [1-2].
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Tema 4. OrHerymaigye BelljeCTBa: COCTaB, 00/1aCTh MPUMeHeHHs,
MeXaHM3M OrHeTyHIallero AelCTBUs TeopHs NpeKpalieHus ropeHus

IIpakTHUeckoe 3aHATHE.

dnermaTU3aliys ¥ UHTUOWPOBaHUe.

CamocTosTe1bHasA padoTa
TeryioBass Teopus rauieHus ruiameHu. [IpejenbHble pe)XUMbl HOPMabHOI'O TOPEHUs,
MeTO/Ibl WX OLIeHKH /Jisi peasbHbIX IMapoBO3AYLIHbIX cuUcTeM. CrnocoObl TyllieHus
nokapoB. Kiaccudukaiysi orHeTyIIallyX BelleCTB U CrIoCOObI TYIIIeHUs T10>KapOB.
CB$13b CKOPOCTHU PaCcpOCTPaHEHUs IJIaMeHU CO CKOPOCTBbI0 XMMUUECKUX PeakLUd U
TeryioobMeHOM Bo (hpoHTe TiiameHu. [IpesienbHBIe TTapaMeTphl MPOLIECCOB TOPEHUSI:
KOHL|eHTPAaL|MOHHbIe TIpeJie/ibl pacripoCTPaHeHWs [JIaMeHU, KDUTHUUYeCKre SHeprus u
TemIieparypa 3a)KuraHus, JjaBjieHue, CKOPOCTb paClpOCTPpaHeHus IlaMeHU, TerioTa
U TeMIleparypa ropeHus. lIpakTuueckoe IIpUMeHeHUe TeOpUM IIpeKpaljeHus
IJIaMeHU.

O6nacte mMpuUMeHeHUsi, [OCTOWHCTBA, HeJOCTaTKW. Heropirouuwe rasbl B
KauecTBe OrHeTylIamyx BeijectB O61acTh MpUMeHeHHs], JOCTOMHCTBA, HeJOCTATKU.
[anoreHyr7eBOAOPOAbI KAk OrHeTymamue BeljectBa. OO6sacTh TpUMeHeHUs,
JIOCTOUHCTBA, HefocTaTKU. OrHeTyllalyde I[IOPOLIKOBbIE COCTaBbl, MeXaHW3M
JeNCTBUS, SKCITyaTal[MOHHble CBOWCTBAa W MeToAbl WX KoHTposs. O6macTb
NPUMEHEHUs, [JOCTOMHCTBA, HeAocTaTku. [lyTh TmioBbleHUs 3S(PQPEKTUBHOCTU
OCHOBHBIX  OTHeTyIIalluX BellecTB. OCHOBHbIe THUMBI KOMOWHMPOBaHHBIX
OTHeTyIIAlUX COCTaBOB.

YciioBusi, HeobxoquMble [Ji TIpeKpallleHWs TOpeHus. BrusHue pexuma
TOPeHUss W arperaTHOTO COCTOSIHUS TI0’KapHOW Harpy3Kd Ha CIOCOOBI TyIlIeHUs
rioxkapa. [ToHsaTue "orneryuaive BelectBa'" ¥ UX BuZbl. OTHeTylIall[e Bel[eCTBa,
UX  CBOWCTBa, 00MacTh TPUMEHEHUs, JKCIUIyaTal[MOHHble  0COOEHHOCTH.
Knaccugukaiyss orseTylanx BeLIeCcTB [0 MeXaHW3My [elCTBUSI Ha MpOLecC
ropenusi. [IoBepxHOCTHOe U 00BEMHOE TYIlIeHHE.

Bopa kak orHetymiaiee BerectBo. OCHOBHbIE (PU3MKO-XUMHUUECKHE CBOKCTBA
BO/Ibl. MexaHU3M racsiero /AelCTBUsl BOAbI B 3aBUCMMOCTU OT cIioco0a ee rojauw,
pe>XXriMa rOpeHus], MOXXKapHOM Harpy3KHW U ee BHUa. TeopeTUYecKUd W MPaKTUYeCKUU
pacxof, BOAbI Ha TYLLeHUe.

[TeHbl Kak orHerymamiyde BelrecTBa. OcHOBHbIe cBoicTBa IeH. CIioCOObI
nosiyueHusi TieHbl. OO6sacTh TMpUMeHeHWs TeHbl [/ 1iejiell TI0)KapoTylleHus.
[TeHooOpa3oBaTenu, TMpUMeHsieMble B  TOXKapHOM  Jieie, WX  OCHOBHBI®
SKCIUTyaTallMOHHbIE CBOKCTBA.

Heroptoure rasel (¢iermaTU3aTOpbl), UX OCHOBHbIe (DM3UKO - XUMHUUYECKHe
cBOMCTBAa. MexaHU3M racsilljero [JeWCTBUS HEeroprouyux Tras3oB, OrHeTyllalye
KOHLIEHTpAL[MK. DKCITyaTaljuoHHble 0COOeHHOCTH. TOKCMUHOCTh U KOPPO3UOHHbBIE
cBoricTBa. O6/1aCTU TIPUMEHEeHUSI.

lanoreHoyrneBofopoAbl  (X7af0HBI)) W MX T[PUMEHEHHe B  KauecTBe
MHTUOMTOPOB  TopeHUs.. OcCHOBHble  (DU3UKO-XMMHUUECKUe, TOKCHYecKue U
9KCIUTyaTallUOHHble CBOWMCTBA XJaflOHOB. MeXaHH3M WHTUOUDYIOLEro [eHCTBUs
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XJIaIOHOB Ha Tponeccbl ropeHus. (OCHOBHbIe TIPEACTAaBUTENA OTHETYIAIUX
XJIaZIOHOB ¥ 00J/1aCTh WX TTPUMEHEeHUsI.

OrxeTyiiaiye MOPOLIKOBbIE COCTaBbl, MEXAaHU3M OTHETYIAIero AeUCTBUS.
OU3MKO-XUMHUUEeCKHe W JKCIITyaTal[MOHHbIE CBOMCTBA TOPOIIKOB, UX OCOOEHHOCTH.
OCHOBHbIe TIPe/ICTaBUTEM TIOPOIIKOBLIX COCTAaBOB U 00/1aCTb WX TIPUMEHEHUS /st
TYILIEHUSI [10KapoB.

[TyTu noBbIeHUst 3(PGHeKTUBHOCTH OTHETYIIAIUX BellleCTB U COCTaBOB.
KoM0OrH1poBaHHBIE OTHETYIAI[Me COCTaBbl MU MeXaHW3M UX JelcTBus. BopHo-
ra3oBble M BOJHO-XJIaZIOHOBbIe TeHbl. TyllleHWe T0)KapoB BOJOW C JobaBKaMu
CMauuBare/jied W 3aryctutesied. lIpuMeHeHuWe cMeced X/aJJOHOB C HErOPHOUHWMM
rasaMi, MeHbl C MOPOLIKaMU YU TOHKO PacCbl/IEHHOM BOZJOM.

PacueTr MuHUManbHOU (pyierMaTU3UpYIOLel KOHLeHTpaLUKU (ierMatysaTopa,
MUHHMAJIbHOTO  B3PbIBOOIIACHOTO  COJEp)KaHWs  KUC/IOpOJa,  KPUTHUYECKOTo
OrHeracsiero AuameTtpa.

[TpakTHueckoe mNpvMeHeHWe TeopuM raiieHusi. OrHeriperpajuTesb, (HU3MKO-
XUMHUeCKHe OCHOBBI €ro J1eHCTBUS.

PekomeHyemasi 1uTeparypa:

OcHoBHag [1-3];

HononautenbHas [1-2].

Tema 5. Knaccudukanus peaibHbIX 0KapoB. /[MHaMHUKa Mo)KapoB

IIpakTHUyeckoe 3aHsATHE.

3aiura KypcoBOro rpoekra

CamocTosiTesibHast pabdora

OcHoBHbIe TapameTphl To)kapa. Kiaccudukaiusi moxapoB. OcoOeHHOCTH
Pa3BUTHS TI0’KAPOB: MOXKapbl ra30BbIX U He(PTIHBIX (POHTAHOB; MOKaphl pe3epByapoB
c JIBXK u I'K.

Oco0eHHOCTH Pa3BUTHSL U TYIIEHUS BHYTPEHHUX I10XKAPOB, PeryIUpPyeMbIX
BeHTH/IsILMed. OcCOOeHHOCTH pa3BUTHUA UM TYIIeHWs BHYTPEHHUX II0’KapoB,
pery/mpyeMbIX M0KapHOU Harpy3Kow.

V3yueHune BAUSHYS TTOXKapPHON Harpy3Ku U BeHTUSIIMU. OCoOeHHOCTH M0KapoB B
TIOMeEILIeHUsX C 3aKPbIThIMU TTIPOEMaMHMU.

PexkomeHnyemasi iuTeparypa:

OcHoBHag [1-2];

HonoynHutenbHas [1-2].

5. MeToanueckue peKOMeHAQLIUH 0 OPraHu3anuy u3ydeHus
AVCLIUITAHBI
[Ipy peanu3zany TporpaMMbl AUCLUILIMHBI UCTOJIb3YHOTCS JIEKLUOHHBbIE U
TIpaKTHUeCKHe 3aHATHS/CeMUHAPCKHe 3aHATHS, TabopaTopHbie paboThI.
OOITUMU TIe/IIMU 3aHATHH SBJISFOTCS:
— 0000ITIeHre, cuUcTeMaTH3al[us, yrayOsieHde, 3akpelyieHHe TeopeTHUeCKUx
3HaHUU 110 TeMaM [IUCLIUTIVHBL;
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- dbopmMupoBaHre yMeHMI TIPUMEHSITh IIOyueHHble 3HAaHUS Ha TIpaKkTHKe,
peanu3alys eJUHCTBA UHTE/JIEKTYaIbHOU U MPAKTUYECKOU J1eITeIbHOCTY;

- BbIPaOOTKA TP pellleHrH TTOCTAB/JIeHHBIX 3a7iau MPo¢deCcCHOHATBHO 3HAUUMBIX
KaueCcTB:  CaMOCTOSITeJIbHOCTH,  OTBETCTBEHHOCTH, TOYHOCTH,  TBOPYECKOU
VHULMATUBBI.

LensaMu /IeK1[UU SBASIFOTCS:

- JlaTb CUCTeMaTHM3UPOBaHHbIE HayuHble 3HAHUS 110 AUCIUILIMHE, aKI|eHTHPOBaB
BHUMaHMe Ha HarboJiee C/I0’KHBIX BOIIPOCAX;

- CTUMY/MPOBaTh aKTHUBHYIO TI03HABaTe/bHYIO [JesiTe/lbHOCTb OO0yuaromumxcs,
crioco6cTBOBaTh (HOPMHUPOBAHUIO UX TBOPUECKOTO MBIIIIEHUS.

B Xoze TIpakKTUUYeCKOTO 3aHSATHS OO0eCTeurMBaeTCs TMPOIECC aKTHBHOTO
B3aMMO/IeCTBHUS 0OYUarOIIUXCs C TIPero/jaBaTesieM; IMproOpeTaroTCs TTPAKTHUeCKHe
HaBLIKK U yMeHHMs. [le/ib TTPAaKTUUECKOTO 3aHSATHS: YIIyOHTh W 3aKPeIUTh 3HaHUS,
NoJiydeHHble Ha JieKUM, (OpMHUpOBaHWE HAaBBIKOB MCIOJIb30BaHUSI 3HAHUUM /ISt
pellleHUs1 TIpaKTHUeCKHWX 3ajjau; BBITIOJTHEHWEe TeCTOBBIX 3a/laHMK MO TIpOBepKe
TOTyUeHHbIX 3HAHUM U YMEHUHU.

CamocTosiTelbHasg paboTa oOyuarol[iXcs HampaB/ieHa Ha yriybreHwe u
3aKperjieHre 3HaHWUM, TIOJyUeHHBIX Ha JIEKIUAX W JPYTHX 3aHSTUSX, BBIPAOOTKY
HaBLIKOB CaMOCTOSITe/TbHOTO aKTHMBHOTO MPUOOpeTeHHs] HOBBIX, IOTOJHHATETbHBIX
3HaHWH, TTOATOTOBKY K TMPeACTOSIIIUM 3aHSITHSIM.

6. OueHouHble MaTepHua/bl 0 AUCHUIIUHE

Tekyliiuii KOHTPO/Ib YCIIeBaEMOCTH 00ecTieurBaeT OljeHUBaHUe X0Zia OCBOEHUS
JUCLIUTIIMHBI, TIPOBOJUTCSI B COOTBETCTBUM C COJleP>KaHUeM JUCLIUIIMHBI 0 BUIaM
3aHATUM B (hopMe Ompoca/ TeCTUPOBaHUS.

[TpomMexxyTouHasi aTTecTalys obecrieurBaeT OLeHHBaHHE TPOMEXYTOUHBIX U
OKOHYATeJIbHBIX pPe3y/IbTaTOB OOyUYeHUs 110 AWCLUTIIMHE, TPOBOAUTCS B (opme
3K3aMeHa/KypCOBOU paboThI.

6.1. IIpuMmepHbIe OLjeHOYHBbIEe MaTepHaJibl

6.1.1. Tekymero KOHTpo/IsA
TunoBbie BONPOCHI AJIs onpoca:
1. [laiiTe ompejiesieHre TOXapa W HA30BUTe HeOOXOAUWMbIE U [JOCTAaTOUHBIE
yCJIOBUSI TOPEHUSI.
2. TlpuBeauTe NMprMephl MPOCTBIX U CJIOXKHBIX BEIECTB:
a) TOPIOUMX U HETOPIOUUX;
6) Heroproouwx, MpeICTaB/SIOIINX TT0’KaPHYIO OTIaCHOCTH;
B) Tpe/ICTaBJISIOIIMX OMACHOCTD TIPU B3aUMO/IeHCTBUU C BOJIOM;
') OKCUTUTeNeH;
1) BOCCTaHOBUTeEJIEl;
€) OrHeTYyIIaIUuX BellleCTB.
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3. [lepeuniciiiTe epBUYHbIE ¥ BTOPUUHBIE OTMacHble (haKTOPbI MoXKapa.
4. Yto Ha3bIBaeTCs roproyed cpemoii. B uem ocobeHHOCTH 0Opa3oBaHUS
rOpIOYen Cpejibl AJ1s )KUAKOCTEN Y TBepP/IbIX TOPHOYMX MaTepuasaoB?
5. [IpuBeiuTe NprMepbl KICTOUYHHUKOB TETJIOBBIAEIEHUST PAa3/TMYHON TTPUPO/IBI.
6. Kakue (hakTOpbI BIUSIIOT Ha CKOPOCTh PEaKLIUU TOPeHUsI?
7. UTo sBAsieTCS OCHOBHOM MPUYMHOUW yBeJMUEHHsS] CKOPOCTH peaklUM TpHu
TIOBBILLIEHUY TeMIIepaTyphbl?
8. UTo Ha3bIBaeTCs B3pbIBOM?
9. [IpuBeguTe MpuMepbl (U3UUECKUX U XUMUYECKHX B3DBIBOB.
10. B uem pasnvure MexaHU3MOB JlepiarpaljiOHHOIO U /1IeTOHALIMOHHOTO
ropeHus?
11. Yo Ha3bIBaeTCs MaKCMMaJbHbIM JjaB/ieHeM B3pbIBa?
12. Yto Ha3bIiBaeTCs M30BITOUHBIM /laB/IeHHEM B3pbiBa?
13. UTo Takoe TPOTU/IOBbIM 3KBHBAJIEHT B3pPbIBa?
14. IIpuBeuTe pUMepbl KOHAeHCUPOBAHHBIX B3PbIBUAThIX BeLLleCTB?

TumnoBble 3aJaHUA /ISl TECTUPOBAHUSA:
Ha uTo pacxopmyeTcs Bbifie/isifOlast TEIJIOTa Peakiuii OKHUC/IeHUS ?
1. Ha HarpeB CTeHKM COCy/Zia ¥ paCCeMBaHUE B OKPY’KAIOLLYIO Cpeay.
2. Ha HarpeB cmecu.
3. Ha HarpeB cmecu 1 paccerBaHUe B OKPY’KaroLLYIO Cpefy.
4. Ha pacceviBaHte B OKPY’KarOLLyIO Cpejy.
B cocyne kakoii (opmbl TeMriepaTypa CamMOBOCIJIAMEHEHUsI TOproueld cMecu
OJIMHAKOBOI'0 COCTaBa U 06beMa Oy/1eT MaKCUMaIbHOU?
1. KyO.
2. IlnactuHa.
3. HumuHap.
4. Iap.
Kak u3meHsieTCs TeMriepaTypa CamMOBOCIUIAMEHEeHUsI B TOMOJIOTMYECKOM PSAy
YIJIEBO/IOPO/IOB MPU YBEJIUUEHUU UX MOJIEKY/ISIPHOM MacChl?
1. Bospacraer.
2. YMeHbllaeTcs.
3. 3aBUCUT OT (DOPMBI COCY/Ia.
4. He MmeHsiercs.
[To kakOMy MexaHM3My MPOTEKArOT MPOLeCChl CAMOBOCIJIAMEHEHUS?
1. TeroBom.
2. Karamithueckum.
3. LenHoi.
4. llernHOU U TEIJIOBOM.
11 Kakux BellleCTB TemIieparypa CaMOBOCIJIAMeHeHUs SIBJIIeTCsl IoKa3aTesieM
M0’KApHOM OIMacHOCTHU?
1. Ta3bL
2. KugkocCTu.
3. TBeppble BerjecTsa.
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4. Bce arperaTHble COCTOSHUS.

6.1.2. IIpoMexyTOUHOM aTTeCTALMHU

IIpuMepHas TeMaTHKa KypCOBbIX padoT
1. OnipenenieHne nokasaresier MOKapHOU OMAaCHOCTH MHVBUAYa/bHbBIX
BelLleCTB ¥ MaTepuasoB.

IIpumepHbIii epeueHb BONPOCOB, BBIHOCUMbIX HA 9K3aMeH:

1. PacripezieieHe t°B TOPSAIIUX KUIKOCTSX.

2. 'eomeTprueckue pa3Mephl IiJlaMeHH, (DAaKTOPhI BAUSIOLIE Ha HUX.

3. KakoBa t TIOBepXHOCTH KUJKOCTH IIPH YCTAaHOBUBIIIEMCSI €€ TOPEeHUI?

4. Metofbl  ompefesieHUss ~— KOHLEHTpallMd  HEHACBIIeHHOro  Iapa B
IPOM3BO/CTBEHHBIX TTIOMEIIeHUAX U OL|eHKa UX OMaCHOCTH.

5. Kak usMmeHsieTcsl TeMriepaTypa BCIIBIIKU FOPHOYMX PacTBOPOB IIPYU U3MeHeHUU
KOHL|eHTpaL|M1 FOproYero KOMIoHeHTa?

6. MeTopl oripefiesieHMs1 KOHL|eHTpAL|UM HacCBIL[eHHOIO Mapa B arraparax u
pesepByapax, U OLleHKa X ONaCHOCTH.

7. JIuHeliHasi CKOPOCTb BBITOPAHUSI U CKOPOCTh pacrpoCcTpaHeHus miameHu no 'K
— 3TO OZJHO U TO Ke TIOHATUE W/ HeT?

8. CBsi3b MeXy TeMIlepaTypHbIMU KOHLIEHTPAaLMOHHBIMU Mipesenamu PIT?

9. Tlo kakoMy MapaMeTpy K/1acCUULUPYOTCS XXUAKOCTH Ha JIBXK u I'K?

10. Pacrionokute B TOpsifike BO3pacTaHUsl TeMIlepaTypHble TapaMeTphl MOKapHOM
OIACHOCTH; t° TOpeHusi, t BCIBIIKH, t Kumnenus, BTIIP, t° camoBoCIIaMeHEeHus,
HTTIP, t° BoCI/IaMeHeHusl.

11. TemniepaTtypHsle 1ipegesisl P11, ux npaktuyeckoe 3HaueHue.

12. IIpuurHbEI 06pa30BaHusi TOMOTEPMAIbHOTO C/I0SI B TOPSIIHX KUKOCTSIX.

13. YUto siBnisieTcs ABWKYyIen cuiou rporecca PIT mo I'K?

14. BckuriaHue, NpUUXHBI, YCI0BUS, Mepbl NPO(MUIAKTHKM.

15. Kak wu3MeHsieTca t  BCIBIIKA JKUAKOCTEM B TOMOJIOTUYECKOM  PALY
TripeJie/IbHbIX YI/1eBOLOPOJOB?

16. Beibpoc He(TernpogyKTOB U3 pe3epByapoOB, TPUUMHBI, YCIOBUS, MepbI
NPO(PUIAKTUKHU.

17. Ilprumnel PII 1o MOBepXHOCTH >KUAKOCTEM, OT KAakKWX (PAKTOPOB 3aBUCHUT
ckopocTs PII.

18. OcHOBHbIe 0COOEHHOCTU FOPEHUsT MeTaJIIOB.

19. OcHOBHBIE XapaKTEePUCTHKM BO3HUMKHOBEHMS, PACIpOCTpaHeHWe IJlaMeHu U
ropeHust TBePAbIX OpPraHUueCKUX BeleCTB.

20. upekc pacnpoCcTpaHeHus TijlaMeHHu 110 roBepxHoCcTr TTM.

21. OCcHOBHBIE MAaKpOCTaWU TIPOLIECCOB TEPMUUYECKOI0 Pa3/ioKeHUs JpeBeCUHbI.
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22. Iloka3aTtesiu TOKCMYHOCTU TIPOAYKTOB ropeHus TI'M, mnpakTtuueckoe
TIpYMeHeHue.

23. Tnenwue, ero ocobeHHOCTH. TeMriepaTypa T/eH s, TPaKTHUYeCKOe TIPUMeHeHue.
24. ITpuBeieHHass MacCoBasi CKOPOCTb BbITOpPaHUsl, TIpakTUUYeCKoe TIpUMeHeHUe.

25. Ocob6eHHOCTH TOPeHHs TTbIJIEBUHBIX BEI[eCTB.

26. Anroputm riporieccoB ropenus TT'M.

27. CxeMa pacrpoCcTpaHeHus IJlaMeHH T10 ToBepxHOCTH TT'M.

28. ITokasaresns roproyecty TT'M, npakTuyeckoe npuMeHeHue.

29. CocTaB NpOAYKTOB TeEPMUYECKOro pasioxeHus TTM.

30. KakuMu 1oKasaTesiMyd XapaKTepu3yeTCsd T[o)KapHasi OITaCHOCTh TOPHOUMX
MIbLIEH, JlaiiTe UX oripefie/ieHNe U yKakuTe 00/1aCTh MPaKTUUYeCKOT0 TIPUMeHeHHUsl.
31. IIpyunHbBl XMMUYECKOro HeZoxKora rpu ropenud TTM.

32. HKIIP mbineit, 06/1aCcTh MpUMeHEeHUs], 3aBUCUMOCTD OT Pa3/IMUHBIX YCIOBHM.
33. OCHOBHbIE  3aKOHOMEDHOCTA TE€PMUUECKOW [IeCTPYKLUM OpraHhueCcKux
BellleCTB.

34. Kak mozpaszesnsoTcs roproure BeljecTBa I10 arperaTHOMy COCTOSIHUIO TIpU
orpejesieHUH MoKa3aTeser noykapHoW OMacHOCTU?

35. UTo Ha3bIBaeTCsd TemnepaTypod BCHBIIIKM, [/ KaKWX BeleCTB OHa
oTipeiesisieTCsl, ee pakKTUUecKoe TIprMeHeHre, Oe30racHble TeMriepaTyphl HarpeBa
I'’K o Temniepatype BCIIBIIIKA?

36. UTo Takoe TemriepaTypa CaMOBOCIUIAMEHEHUs, [Jisi KaKUX Bel[eCcTB OHa
oripeiesisieTCs, ee TIpaKTUUeCKoe TIpUMeHeHre, Oe30racHble TeMriepaTypbl HarpeBa
HEeU30/IMPOBaHHbBIX TOBEPXHOCTEeN Io TemIieparype
CaMOBOCII/IaMeHeHHs ?

37. Uto Takoe 06/1aCTh BOCIJIaMeHeHHUs], ee TIpaKTUUeCcKoe IpuMeHeHue, [T KaKuX
BeIlleCTB orpejiesisieTcsi, B3pbiBoOe30macHble KOHLeHTpaluu ra3oB u napos [K c
CMecsIX C BO3yXOoM?

38. UTto Takoe TeMIlepaTypHble Ipeesibl paclipoCTpaHeHusl IJlaMeHU, AJ1s1 KaKuX
BeIIeCTB OIpe/eNsIfoTcs, 6e30macHble TemriepaTyphl HarpeBa [7K?

39. Uro Takoe TemriepaTypa TJ/IeHUs, [/l KaKWX BeLeCTB OIpefessieTcs, ee
MpakTUUecKoe TpuMeHeHUe, Oe3oracHble TeMmriepaTypbl HarpeBa BeLLECTB TI0
TeMIepaTrype TIeHus?

40. Uto Takoe YyC/J0BUS TeIUIOBOTO CaMOBO3rOpaHus, [Jid KaKUX BellecTB
oripeiesisieTCs, ee TIpaKTUUeCKoe TIpUMeHeHre, Oe30racHble TeMriepaTypbl HarpeBa
Bell|leCTB U MaTepuasioB 110 TeMIiepaType CaMOBO3rOpaHus?

41.Yto Takoe MUHMMA/IbHAs DJHepPrus 3a)KUraHus, [/ KaKhX BeLlecTB
oTipefiesisieTCs, ee TPaKTUUeCcKoe TIpUMeHeHre, 6e30racHble HCTOUHHKN 3a)KUTaHUS
T10 3HAaUEHUIO UX SHeprun?

42.YT0 Takoe KpPUTHYECKUM Tacsaluy JAuaMeTp, [Jid KakKuxX BellecTB
orpefiesisieTCs, ero rpakTuyeckoe rpuMeHeHue?

43. Yto Takoe Trpylma TrOpHYeCTH, [/ KakKuUX BellecTB OIllpejessercs, ee
TpaKTUUYeCcKoe TpuMeHeHue?

44. Yto Takoe TemriepaTypa BOCILIaMeHeHUs], [/l KaKUX BeLeCTB OIpezesisercs,
ee NpakThuyeckKoe rprMeHeHue?
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45.YTt0 Takoe HWKHUA W  BEePXHUW  KOHLIEHTPAL[MOHHbIE  TIpeJesibl
pacripocTpaHeHus IJlaMeHH, [/ KaKUX BelleCTB OIpe/e/IstoTCs, UX IIpakTUuecKoe
TipyuMeHeHue?

46. CniocoOHOCTb  B3pbIBaTbCS UM TOPeTh TIPU B3aWMOJIEMCTBUM C  BOJOH,
KUCJIOPOZOM BO3/yxa W [JPYIrMMHM BelleCcTBaMM KakK TIIOKasarejb T0’KapHOU
OMAaCHOCTH, [JI1 KaKUX BellleCTB OIpe/e/sieTcs, PakKTUYecKoe IpUMeHeHne 3TOro
rokasaress’?

47. YTO0 Takoe HOpMasibHasi CKOPOCTb paclpoCTpaHeHUs IJlaMeHH, 11 KaKUX
Bell|eCTB Olpe/ie/sieTcs, ee pakTuyeckoe rpuMeHeHue?

48. UTO Takoe CKOpPOCTb BBITOPaHUS, [Jisi KaKUX BelleCcTB OIpejesiseTcs, ee
TpaKTUuYecKoe rprMeHeHue?

49. OcHoBHbIe CTIOCO0BI TYIIIeHHs TT0’KapOB.

50. Knaccudukaiys orHeTyIaMx BeliecTB U CrIoCOObI TYIIIeHUS TI0KapOoB.

51. Orneryuaias 3¢ (peKTUBHOCTb OTHETYIIAIMX BeIleCTB U METO/bl UX OL|eHKHU.

52. IIpakThuyeckoe TIpUMeHeHHe Teopuu raileHusi. OrHenperpajuresib, (QUIMKO-
XUMUYECKre OCHOBBI ero J1eMCTBUSI.

53. Boja kak orHetrymaijee BelrjecTBo. OO65acTb TIpUMeHEHHSs, [JOCTOWHCTBA,
HeJJOCTaTKU.

54. [leHbl B KaueCcTBe OrHetyiiaifero BemjectBa. DU3KMKO-XWMHUYECKHe OCHOBBI
TIO/TyYeHHs.

Ob6sacTh MpUMeHeHUsl, JOCTOMHCTBA, HeJJOCTATKHU.

55. Heroproure rasel B KauecTBe OrHertyiamux BeirjectB O6/1acTh MpUMeHeHUs,
[IOCTOMHCTBA, HeJOCTAaTKHU.

56. T'anoreHyT/1€BOIOPOABI KaK OTHeTymIalue BeiectBa. Ob6acTh MpuUMeHeHMs,
[IOCTOMHCTBA, HeJOCTAaTKHU.

57. OrHerymanjue TIOPOLIKOBbIE COCTaBbl, MeXaHHU3M JIeUCTBYS,
SKCIUTyaTal[MOHHbIe CBOWMCTBA M MeTO/bl UX KOHTpOss. OO6siacTh MpUMeHeHus,
[JOCTOUHCTBA, HeJOCTaTKHU.

58. ITytn noBbIieHUs 3)(eKTUBHOCTU OCHOBHBIX OTHETYLIAINX BeL[eCTB.

59. OCHOBHbIe TUITbI KOMOMHUPOBAHHBIX OTHETYIIAL[UX COCTABOB.

60. Ha kakue rpymnmbl MOoJpa3ze/sslOTCA OrHeTyllalljie BellecTBa I10 CBOWUM
(yHKLMOHAIBbHBIM CBOKWCTBaM?

61. Ha3oBute oOCHOBHBIe TpeOOBaHMS, TIpeAbsiB/iieMble K OTHeTYIIAIUM
BeljecTBam?

62. KakoBbI TpeuMMylllecTBa MU HeJOCTAaTKW BOJbI KakK OrHeTyllallero cpejcrsa?
CoueTaHue Kakux (U3UKO-XMMUUECKWX CBOWCTB BOZAbl  obecrieunBaet
TpekpalljeHre ropeHusi Ha roskape?

63. B Kakux cjy4asx WCIOJIb3yeTCs Mojada BOAbI CIVIOIIHBIMU CTPYSIMU B 30HY
TOpeHUs], a B KaKUX — IIyTeM ee pacliblieHus?

64. Kax B/MsieT Ha pacxo/, BOJbl U BpeMsl TyllleHus r1okapa BBezieHue [IAB?

65. B Kakux cy1yvasix Hejib3sl IPUMEHATh BOZY U BOJOIIeHHbIe Cpe/iCcTBa?

66. Ha3oBUTe 0CHOBHBIE OrHeracsiye CBOKMCTBA MPOTUBOMNOKAaPHBIX TEH.

67.OT uYero 3aBUCUT YCTOWUMBOCTb TM€Hbl, HAHECEHHOM Ha TOPSLIYIO
TI0BEpPXHOCTH?
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68. UTo mMOHMMAarOT 1O/, KPUTUUECKOM WHTEHCHMBHOCTBIO MOJauyd TMeHbl B OYar
rokapa?

69. Ha uyem oCHOBaHO OrHeracsiiee [JelCTBUe WHEPTHBIX Ta3000pa3HbIX
pa3baBuTeiei?

70. Onsi 110)kapoB, KaKUX KJ/laCCOB He PEeKOMEHAyeTCsl TIPUMEHSITb B KaueCTBe
pa3baBuTesisi peaKLIMOHHOW CMeCH JUOKCHJ, yTiiepoa?

71. B KakoW moc/iej0BaTeIbHOCTHA PACIO/IaratoTCsl TajJoreHbl, BXOSIIUE B COCTaB
XJ1a[IOHOB, MO CBOEM OorHeracsier 53)heKTUBHOCTU?

72. KakoBO BO3/|elICTBHE X/1a[JOHOB Ha XWMHWYECKYH DEaKLMI0 TOPEHHUs TPU UX
BBeJIEHWU B Ouar rox<apa?

73. UTo Takoe 030HOpa3pyLIaroLIK MOTEeHLUaN X/1aZ0Ha?

74. Kakue MuUHepabHble COJIA COCTaB/ISIFOT OCHOBY IMOPOLIKOBBIX OrHeTYLIALUX
COCTaBOB?

75. UTO TIOHMMAIOT TIOJ] TeTeporeHHbIM WHTHOMPOBAaHWEM peakIMi TOpPeHus
ropoiikamu? KakoBa ero speKTMBHOCTb?

76. Kak CHU3UTB CJIeXKMBAEMOCTD MOPOLLKOB U CK/IOHHOCTb UX K KOMKOBaHUIO?

77. KakoBbl TJlaBHble HEJOCTaTKX M OMNAaCHOCTb TIPUMEHEeHHs a3p030JIbHOr0
MOXKapoTyLlIeHUs?

78. B ueM cyTh crHeprethueckoro 3Q¢ekra OrHeTyIIal[ero JeHWCTBUS BeLeCTB
KOMOWHHPOBaHHOTO JelicTBUs? [IpuBenTe MpUMepPhl TAKMX KOMITO3ULIUM.

79. Ha Kakrie OCHOBHbI€ MTepUO/Ibl MOYKHO pa3/e/MTh BHYTPEHHUH T0Kap?

80. Uto Takoe 0ObeMHasi BCIIbIIIIKA?

81. KakoBa posib MOTOJIKA B TMOMELeHUM MPU pacrnpoCTPaHEHUH BHYTPEHHero
roxkapa?

82. KakuM 3aKOHOM aIllpPOKCUMUPYeTCs CKOpPOCTb pa3BUTUS OOJBITMHCTBA
T110KapoB BO BpeMeHU?

83. Kakasg MrUHMMaJIbHasi MJIOTHOCTh TEIJIOBOTI'O TIOTOKA Ha YPOBHeE T10/1a IIPUBOJUT
K [IOJIHOMY OXBaTy IOMellleHus IylaMmeHem?

84. Ha3oBute (pakTophl, BeAyllyie K MTOJTHOMY OXBaTy IJlaMeHeM MOMelleHus ?

85. B KakoM c/iyuae paHbllle HAaCTYNMUT OObeMHasi BCIIbIIIKA B TIOMEI[eHUHU: B
cllyyae KUPNMYHBIX CTeH WIM TPU HX OOJMIIOBKe JpeBecHO-BOTOKHUCTHIMU
iiramu? [Touemy?

86. Kakoii BHYTpeHHUM TI0XKap CUWTaeTcss 0oyiee OMACHBIM: PeryIvpyeMbIi
T0>KapHOW Harpy3KOW WIU PeryavupyeMblid BEHTUISL[AEU?

87. B uem OMacHOCTb BBICOKOW TeMIlepaTypbl B TIOMeIleHUH U (HaKTUUueCKOM
TpeKpalleHUH MIAMEHHOT O TOPEeHUsI M3-3a HeJJOCTaTKa COZepP>KaHusl KUCa0poza?
88. KakuMm o00pa3oM MOXXHO pery/JupoOBaTh TIOJOKE€HHEe TUIOCKOCTH DPaBHBIX
[laBJIeHUU B TIOMELEeHNUN?

89. KakoBa [guHaMMKa [BWXKEHWS [bIMa B MHOIO3Ta)KHOM 3[IaHUH, eC/Iv
TeMriepatypa B TIOMeLlleHWA HWKe, uYeM BHe ero 3a C(CueT CUCTEM
KOHULMOHUPOBaHUS ?

90. Ha3zoBuTe OCHOBHbIE IIYTU PaclpOCTpaHeHUs IoXKapa 3a rpezesibl ITIOMeL|eHu s
1 000CHYMUTe UX.
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91. Kakue ¢akTopbl OKpysKarolljeil Cpe/ibl BAUSIOT Ha CKOPOCTb PACcIpOCTpaHeHUs
IIJIaMeHU I10 TBepbIM U JKUJKUM I'OpIOUUM BelljecTBam?

92.B uemM cyth 53¢d¢ekra MapaHroHM, U Kakyl PpOJb OH WrpaeT IIpU
pacripoCTpaHeHU! IJIaMeHH I10 IT0BepPXHOCTH XKUJKOCTH?

93. Kak 3aBHUCUT CKOPOCTb PaclpoCTpaHeHUsl IIaMeHU 110 TT0BepXHOCTH TBEPZOro
rOpIOYero Marepuasa OT ero MpoCTPaHCTBEHHOM OpUEHTAaLUU U mouemMy?

94. YTo NOHUMAIOT MOJ, TEPMUYECKOU TOJILMHOW TBEPAOIr0 rOproYero Marepuana?
Kakoti obpaszel] cuiTaeTcsi TepMUUYeCKU TOHKHAM?

6.2. Illxana oueHMBAHUA pe3y/bTaTOB MPOMEXKYTOUHOM aTTecTaliid M
KPUTEpPHUH BbICTAB/IE€HUSA OLIeHOK

®dopma [Tokaszarenu
KpuTeprn BbICTaB/IeHUsI OLIEHOK [ITkana olleHUBaHUs
KOHTPOJIA OLIeHUBaHMsI
KypcoBast cofep>kaHue, | paboTa BBINOJIHEHA —CAaMOCTOSITENTHHO, OTJINYHO

paboTa odbopmsieHre, | UMeeT HayuyHO-TIPAaKTUUYeCKUM XapakTep,
TI0JIHOTA U COZIEPKUT 3/IEMEHTBI HOBU3HBI;
3ammuTa paboThl | oopmIeHHe OTBeYaeT YCTaHOBJIEHHBIM
TpeOOBaHUsIM; TI0Ka3aHo 3HaHVe
TeopeTUYecKoro Marepuana 1o
paccMaTpyUBaeMou TeMe, yMeHUe

AHA/TM3UPOBaTh, APryMEHTUPOBATh CBOIO
TOUKYy 3peHusi, [Jenatb 0000IieHre u
BBIBO/IBI; Martepuat W3/1araeTcst
IPaMOTHO, JIOTUUHO, TIOC/Ie/[OBATe/THHO;
BO BpeMs 3allUThl TOKAa3aHO YMeHHe
KpaTKo, JIOCTYTIHO TIpe/ICTaBUTh
pe3y/bTaThl WCC/IENOBAHMS, a/IeKBATHO
OTBETUTB Ha MOCTaBJIEHHbIE BOMPOCHI.
paboTa BBITIOJIHEHA —CAMOCTOSITE/TBHO, XOPOILIO
VMeeT Hay4YHO-TIDAaKTUUYeCKH XapakTep,
COJIEP>KUT 3/IEMEHTbI HOBU3HBI; UMEHOTCSI
HelloueTbl B O(OPMJIEHUH  KYpPCOBOU
paboTh; TI0Ka3aHo 3HaHWe
TEOPETUYECKOTO Marepuasa 1o
paccMaTpUBaeMoi TeMe, YMeHHe
aHa/TM3UPOBaTh, APryMEHTUPOBATh CBOIO
TOUKY 3peHusi, JeaTb 0000IeHre |
BbIBOZIbI, ~ MaTepua/l  He  BCerja
W3/1araeTcsi JIOTMYHO, TOC/Ie/J0BaTe/bHO;
BO BpeMs 3all[UThl TOKa3aHO YMeHHue
KpaTKo, JIOCTYTIHO TIPE/ICTaBUTh
pe3ynbTaThl  WCCIEJOBaHUs,  OJHAKO
3aTpy/JHEHBI OTBETbI Ha TIOCTAB/IEHHBIE
BOTIPOCHL.

paboTa BBITIO/IHEHA CAMOCTOSITE/TLHO, He |  Y/IOBI€TBOPUTETHEHO
COJIEPIKUT 3/1eMeHTbI HOBU3HbI; UIMEHOTCS
HesloueTbl B OOpPM/IEHMH KYPCOBOU
paboTbl; He B TIOJHOW Mepe BjafieHue
TEOPeTUUEeCKUM MaTepyazioM 1o
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paccMaTpuBaeMoll TeMe, aHAIM3 WU
apryMeHTHPOBaHHWE  TOUKA  3PEeHWs,
000011[eHe ¥ BBIBOJIbI  BBI3LIBAIOT
3aTpy/[IHEHUs; MaTrepuasl He BCerja
W371araeTcst JIOTUUHO, TOCTIeJ0BaTeTBHO;
BO  BpeMs  3alUThl  HUMEIOTCA
3aTpyAHEHUsT B TIPe/ICTAB/IEHUM
Pe3y/IbTaTOB UCC/IeIOBAHNSI ¥ OTBETaX Ha
TIOCTaB/IEHHbIE BOMPOCHI.

paboTa BBITIO/IHEHA HE CAMOCTOSITE/TLHO,
He  UMeeT  Hay4HO-TIPaKTUUeCKUU
XapakTep, He COJEPKUT  JIeMeHThbI
HOBU3HBI, ocdopmieHre He
COOTBETCTBYeT yCTaHOB/IEHHbIM
TpeOOBaHUsSIM; OTCYTCTBYeT TIOHMMaHHe
u B/IaJieHe MaTeprasioMm 1o
paccMaTpyBaeMoH Teme.

HeY/I0BJIeTBOPUTE/TbH
0

3K3dMeH

TMPpaBUJ/IBHOCTDb
M ITOJIHOTAa
OTBeTa

JlaH TIpaBU/IbHBIM, TOMHBIA OTBET Ha
MOCTaB/IeHHbI  BOMPOC,  TOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHWM
(o) JUCLIATITHHE, JTOKa3aTelbHO
PacKpBITBI ~ OCHOBHBIE  TTOJIOXKEHUSI
BOTPOCOB; MOTYT OBITb /IOMYIIE€HbI
He/J0UeTHI, HCTIPaB/IeHHbBIE
CaMOCTOSITeJTLHO B MpOlLiecce OTBeTa.

OT/IMYHO

JlaH  TIpaBU/bHBIM,  HeJOCTaTOYHO
MOJHLIM OTBeT Ha IIOCTaBJIEHHBIN
BOIPOC, TIOKAa3aHO yMeHHue BbIIeUTh
CyllleCTBEeHHble W HeCyIlleCTBeHHbIe
TPU3HaKKW, TIPUYUHHO-C/IeICTBEHHbBIE
CBSI3W; MOTYT OBITb  [JIOMYIIE€HBI
He/I0UeThI, HCIIpaBJieHHbIe o
TOMOIIIBIO TTPeNno/iaBaTeisi.

XOPOIIIO0

JlaH HeJO0CTaTOYHO TPaBWIbHBIA U
TOJTHBIN OTBET; JIOTHKA u
1oc/ie[ioBaTeIbHOCTh W3JI0’KeHUsT
MMET  HapylleHusi; B  OTBeTe
OTCYTCTBYIOT BbIBO/IbI.

YZIOB/IETBOPUTE/IBHO

OTBET Tnipe/icTaBJIsieT coboii
pa3po3HeHHbIe 3HaHUS C
CYIIECTBEHHBIMA  OIIMOKaMH  TIO
BOIIPOCY; TIPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTUYHOCTh
W3I0KeHUsT;  [IOTIOJIHATENbHbIE U
YTOUHSIIOLIME BOTIPOCHI He TIPUBOJST K
KOPPEeKL[MM 0TBeTa Ha BOTIPOC.

HeyAOBJ/IETBOPUTE/IbH
[0}
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7. PecypcHoe obecrnieyeHHe JUCHUTLTHHBI

7.1. JIuijeH3H0HHOE U CBOOOJHO pacnpocTpaHsaeMoe IPorpaMMHoe
o0ecrneuenue

[TepeueHb JIUI[EH3MOHHOTO W CBOOOJHO pacmpOCTpPaHseMOro ITPOrPaMMHOIO
obecrieueHusi, B TOM UKCJ/ie OTeUeCTBEHHOT'O TIPOU3BO/ICTRA:

- Microsoft Windows 7 Professional — IIO-BE8-834 [JIuijeH3uoHHOE]
(MHOCTpPaHHOT'O MPOM3BO/ICTBA);

- Microsoft Windows 8 Professional — I10-842-573 [JIuijeH3u0OHHOE]
(MHOCTpPaHHOTO MPOX3BO/ICTBA);

- Microsoft Office 2007 Standard - TI10-D86-664 [JIuijeH31OHHOE]
(MHOCTpPaHHOTO MPOX3BO/ICTBA);

- Microsoft Office Standard 2010 - TII0-413-406 [JIuijeH31OHHOE]
(MHOCTpPaHHOT'O MPOM3BO/ICTBA);

- Microsoft Office Standard 2013 - TII0O-3C0-218 [JIuijeH3UOHHOE]
(MHOCTpaHHOT'O MPOM3BO/ICTBA);

- Adobe Acrobat Reader — I1O-F63-948 [CBobOojHO pacmpocTpaHsieMoe]
(MHOCTpaHHOT'O MPOM3BO/ICTBA);

- 7-Zip — TIO-F33-948 [CBob6omHo pacnpocTpaHsemoe] (MHOCTPAaHHOTO
TIPOU3BO/ICTBA);

- Adobe Flash Player — I10O-765-845 [CBoboaHOo pacrnpocTpaHsiemoe]
(MHOCTpPaHHOT O TPOX3BO/ICTBA);

- Apache OpenOffice — TIIO-EB7-115 [CpoboaHO pacmpocTpaHsiemoe]
(MHOCTpPaHHOT O TPOX3BO/ICTBA);

- Google Chrome - TIIO-F2C-926 [CBoboaHOo pacrpocTpaHseMoe]
(MHOCTpaHHOT'O MPOM3BO/ICTBA);

- LibreOffice — TTO-CBB-979 [CBobozaHO pacmipocTpaHsieMoe] (MHOCTPAaHHOTO
TIPOU3BO/ICTBA);

- Asbt O6pa3oBanue 8 — I10-534-102 [CBoboaHO pacripocTpaHsiemoe-1912]
(oTeueCcTBEHHOTO TIPOM3BO/ICTBA).

7.2. ITpodeccuonanbHbIe 0a3bl JAaHHBIX U HH(OPMaLMOHHBIE CIIPABOYHbBIE
CHUCTEMbI

WudopmalpoHHas cripaBoyHasi cicteMa — CepBep OpraHoB TOCYZIapCTBeHHOMN
Bractu  Poccutickoii  ®epeparuu  http:/poccusi.pd/  (cBoGoAHBIA  JOCTYyT);
npodeccroHa/bHble 0a3bl JaHHBIX — [lopTas OTKPBITHIX [JaHHBIX Poccuiickoit
denepaiu  https://data.gov.ru/  (cBobGogHBIM  gOCTyM); (dedepanbHBIA ITOPTAs
«Poccuiickoe o6pa3soBaHue» http:/www.edu.ru (cBobofHBIM [OCTYI); CHUCTeMa
ouiabHOTO  OMYyO/IMKOBAaHWS ~ TPABOBBIX aKTOB B 3/JIEKTPOHHOM  BHJE
http://publication.pravo.gov.ru/  (cBoGogHBI  A0CTYIT); (emepasbHBIA  TIOpPTal
«CoBepIlieHCTBOBaHWe rOCY/IapCTBEHHOTO yIpaBieHus» https://ar.gov.ru (cBoOoHbIM
J0CTyM); 3/IeKTPOHHAs bubnoTreka yHUBEpCUTeTa http://elib.igps.ru
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(aBTOpPH30BaHHBLIM  [OCTYI); 37eKTPOHHO-OMOmHMoTeuHas cuctema «3DBC IPR
BOOKS» http://www.iprbookshop.ru (aBTopu3oBaHHbIM 1OCTY).

7.3. Jluteparypa
OcHoBHas

1. Teopusi ropeHusi M B3pbIBa : yueOHUK 11 By30B MUC Poccuu 1o cret.
28010465 - IToxxapHas 6e3omacHocTs: [rpud MUC] / B. P. ManunuH [u gp.] ; pex. B.
C. ApramonoB ; MYUC Poccum. - CII6. : CII6Y I'TIC MUC Poccuu, 2009. - 280 c. :
pHC., cxeMbl, Tabu. - (Knaccuueckuii yHUBEPCUTETCKUHN yueOHUK). -
http://elib.igps.ru/?7&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-
9592fca88130. -
Pexxum pocrymna: http://elib.igps.ru/?7&type=card&cid=ALSFR-171ddc57-2e70-
4373-a34c-9592fca88130
2. PacueTHbIe MeTO/Ibl OL[€HKH T10>KapOB3PbIBOONACHOCTU FOPIHOUUX XKUAKOCTEH :
yuebHoe riocobue : [rpud MUC] / A. A. MenbHuK [u fp.] ; pea. B. C. ApTaMOHOB ;
MUC Poccuu. - CIT6. : CII6Y I'TIC MUC Poccun, 2010. - 140 c. -
http://elib.igps.ru/?&type=card&cid=ALSFR-ae2e63f4-a617-4846-ab39-
d3ff96a23bef. -
Pexxum goctymna: http://elib.igps.ru/?&type=card&cid=ALSFR-ae2e63f4-a617-4846-
ab39-d3ff96a23bef
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3. AogyparumoB, Mocud MukaszneBuu. DPr3nko-xMMUUeCKUe OCHOBBI Pa3BUTHUS U
TYLLEHUs TI0KapoB : yue6Hoe nocobue / U. M. A6ayparumos, B. FO. 'oBopos, B. E.
Makapos ; BUIITIII MB/J CCCP. - M. : BUIITII MB/] CCCP, 1980. - 255 c. -
http://elib.igps.ru?&type=card&cid=ALSFR-5efc2356-5e81-49bb-890b-
8dd2e9699796. -
Pexxum goctymna: http://elib.igps.ru?&type=card&cid=ALSFR-5efc2356-5e81-49bb-
890b-8dd2e9699796

Jlono/iHuTe/IbHasA
1. Koposibuenko, Anexkcanap fIkoBieBud. [10KapOB3pPbIBOOIACHOCTh BELLIECTB U
MaTeprasioB U CpeACTBa UX TylleHud : cripaBouHUK. Y. 2 / A. f. KoposbueHko. - M. :
[ToxxHayka, 2000. - 757 c. - http://elib.igps.ru/?&type=card&cid=ALSFR-1aa9e1b9-
dc5d-4b3b-b2c4-461fd4a9f842. -
Pexxum goctymna: http://elib.igps.ru/?&type=card&cid=ALSFR-1aa9e1b9-dc5d-
4b3b-b2c4-461fd4a9{842
2. ITo)xapoB3pBLIBOONIACHOCTDH BeIeCTB U MaTepyasioB U Cpe/iCTBa MUX TYILIEHUS :
cnpaBouHuK / A. M. Anekcanzpoa [u gp.] ; pen.: A. H. bapartos, A. .
Koponmbuenko. - M. : Xwumwmsa, 1990. - 384 ¢ : wn - ISBN
5-7245-0604-1http://elib.igps.ru/?&type=card&cid=ALSFR-997256dc-3bbb-4b4e-
a0d0-1d48ab5d4e81. -
Pexxum pocrymna: http://elib.igps.ru/?&type=card&cid=ALSFR-997256dc-3bbb-
4b4e-a0d0-1d48ab5d4e81
3. KopoobeitnukoBa, Esrena I'epmanoBHa PacueTsl po1jecCcoB TOpeHus ¥ B3phIBa.
MynbTuMeauiiHoe yuebHoe rocobue. /A.FO. Jlebenes, M.E.
[IIkuTpoHOB /DneKkTpoHHEIM pecypc. CI16.: CaHkT-IleTepbyprckuii yHUBepCUTET
['TIC MYC Poccun, 2016._http://emercourse.igps.ru/courses

IIpozpammHoe oGecneuenue, 8 Mom yucse AUYeH3UOHHOe:

1. Microsoft Windows Professional, Russian — CucTeMHOe TMporpaMmMHoOe
obecrieuenve. OmnepaiioHHas cuctema. [Kommepueckass (Volume Licensing)]; T1O-
BES8-834

2. Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher) — Ilaker oducHbix npunoxenud [Kommepueckas (Volume
Licensing)]; [10-D86-664

3. Adobe Acrobat Reader DC — IlpunoxeHue s CO3[aHUSI U MPOCMOTpa
9/IeKTPOHHBIX MybO/iiKaruii B hopmare PDF [Becrninathas]; T10-F63-948

CoepemeHHble npogheccuoHabHble 6a3bl OAHHBIX U UH(POPMAYUOHHO-CNPABOUHbIE

cucmembl:
1.  WudopmaimonHas cucrtema «EAWHOe OKHO J0CTyma K 0Opa3oBaTeIbHbIM
pecypcam» [DieKTpoHHBIM pecypc]. — Pexum pgoctyna: http:/window.edu.ru/,

JOCTYTI TOBKO TIOC/Ie CAaMOCTOSITe/TbHOM perucTpaluu
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2. Hayunass »snektponHas Oubmmoreka «eLIBRARY.RU» [D/1eKTpOHHBIM
pecypc]. — Pexum poctyna: https://www.elibrary.ru/, gocTym TOJIBKO TIOC/IE
CaMOCTOSITe/TbHOM PerucTpaLuu

3. CripaBouHasi ~ mpaBoBasg  cucreMa  «KoHcynbranTllmtoc:  CTygeHT»
[DnekTpoHHBIM pecypc]. — Pexxum moctyra: http://student.consultant.ru/, cBoO0JHBIM
JOCTyT

4. WHdbopmalimoHHO-TIpaBOBOM mMopTan «I'apaHT» [DJ/IeKTpOHHBIM pecypc]l. —
PexxuM pioctyma: http://www.garant.ru/, cBo00AHBIN OCTYTI

7.4. Marepua/IbHO-TeEXHHYECKOe obecreueHmne

[ns mpoBeseHrss W obecriedeHUst 3aHSATHN HWCIIO/B3YIOTCS  TTOMeIeHus,
KOTOpbIe TIPe/ICTAB/ISIOT CO0OM yueOHBIe ay[JUTOPHH [JIs TIPOBeeHUs] yueOHBIX
3aHATWN,  TpeJyCMOTPEHHbIX  MPOrpamMMoOW  CreLyanuTeTa,  OCHalleHHbIe
obopyJoBaHHEM U TeXHWYeCKUMU CpeJCTBaMU OOyueHHUs: aBTOMAaTHU3MPOBaHHOE
paboyee MecTO TMperiojiaBaTesisi, MapkKepHasl [0CKa, MY/JbTUMEeAUNWHBIA TPOEKTOP,
JOKyMeHT-Kamepa, 1oca/iouHble MecTa 00yJaromyxcs.

[TomerieHust [T  CaMOCTOSATeNIbHOM paboThl  00yYaroOIIUXCS  OCHAIEeHbI
KOMITbIOTEDHON TEeXHUKON C BO3MOXXHOCTBIO TIOAK/IHOUeHUs K ceTu «VIHTepHeT» U
obecrieueHreM JI0CTyMa K 3/eKTPOHHOW WHGMOPMaIMOHHO-00pa30oBaTe/lbHOW cpeje
yHUBEpCHUTeTa.

ABTOpBI:
JIOLIeHT Kadeapsl, AOLIeHT, KaHIu1aT XumMruueckux Hayk [.b. CBu3uHCKas;
rperofiaBatesib  Kadeapbl (U3MKO-XUMHUUECKMX OCHOB IIPOL[eCCOB TOPeHUsl U
TyureHuss Mansunkos K.b.
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	4.1 Распределение трудоемкости дисциплины по видам работ
	3. Adobe Acrobat Reader DC – Приложение для создания и просмотра электронных публикаций в формате PDF [Бесплатная]; ПО-F63-948


