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1. HIEJIA A 3AJAUYN JTUCHUITINHBI

1.1. eau AMCHUIMIHHBI

u3ydeHue (HU3MKO-XUMHYECKUX 3aKOHOMEPHOCTEM BO3HUKHOBEHHUS U
pacnpocTpaHEHHs TPOIECCOB TOPEHMS Ha TMOXKape, KaK COCTaBHOM 4acTU OTpaciu
3HAHUM O 3AIMIIEHHOCTH JUYHOCTA U UMYIIECTBA OT MOKAPOB, BOSHUKAIOIIUX B
pe3yibTare aBapui, CTUXUMHBIX OCJACTBUM UM  JACATEIBHOCTH  JIIOJICH,
MPUOOPETECHUE YMEHHUN M HABBIKOB IO HCIMOJIb30BAHUIO MOJYYCHHBIX 3HAHUN B
JEATEIIbHOCTH 3aIUThI B YPE3BbIYANHBIX CUTYAIUSX.

1.2. 3agauu ocBOeHMSA TUCHUILIHHBI

- o0ecrmeunTh KauyeCTBEHHBIH YPOBEHb YCBOCHHS CTYACHTAMH Y4eOHOTO
MaTepuasia B paMKax 3HaHWUN (QU3UKO-XMMHYECKHX OCHOB MEXaHHM3Ma
BO3HUKHOBEHUS, PACIIPOCTPAHEHUS, MPEKPAILICHUS TOPEHUSI U B3PHIBOB;

- NOJIyYEHHE HABBIKOB IPAKTHUYECKOTO OMNPEACICHUS MapaMeTpOB,
XapaKTEePU3YIOIIMX B3PHIBOMOKAPOOIACHOCTh BEIIECTB U MATEPHUATIOB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Juctnuminaa «Teopuss TOpEeHUsS W B3PbIBA» OTHOCHTCS K AUCIHUILIMHAM
00s13aTenbHOI yacTu Ooka b1.

3. MEPEYEHD IIVNIAHUPYEMBbIX PE3YJBbTATOB OBYYEHUS 11O
JUCHUIIVIMHE

[Tporiecc n3ydeHus TUCHUILUTAHBI « Teoprs TOpeHUs U B3pbIBa» HaIPaBJICH
Ha (OPMUPOBAHUE CIICTYIOIINUX KOMIICTCHIIN:

VK-8 - CnocobeH co3maBaTh M MOACPKUBATH B TTOBCCTHEBHON XKU3HU U B
po(heCCHOHATILHOM ACSITEIbHOCTH 0€30IaCHBIC YCIOBHS KU3HEACATCIIBHOCTH IS
COXpPaHEHUs MPUPOJTHOM cpesbl, 00eCIeYeHHs YCTOWYMBOTO Pa3BUTHS OOIIECTBA, B
TOM YHCJIC TIPH yIrPpO3€ W BOSHUKHOBEHUH UPE3BHIUAWHBIX CHUTYaIlMid W BOCHHBIX
KOH(IIUKTOB

OIIK-2 - Cnocoben obecrieunBaTh 0€30MaCHOCTh YEJIOBEKA U COXPaHEHHE
OKpY’KafoIel Cpelbl, OCHOBBIBASCh Ha TPUHIIUIIAX KYJIBTYPbl OC30MACHOCTH WU
KOHIICTINH PUCK-OPUESHTUPOBAHHOTO MBITIICHUS;

Pe3yabTaTrhl 00y4eHus, XapaKTepU3yIoLIue

Komnerenuus
c¢popMHPOBAHHOCTH KOMIIETCHIIUH

YK-8 3HATh IMOKA3ATENIN M0KAPOB3PHIBOOIIACHOCTH BEIIECTB
Y MaTepHaJIOB U UCIOJIb30BATh 3TH 3HAHUS B LIETAX
IIPENOTBPALIEHUS YCIOBUN BOSHUKHOBEHUS B3PHIBOB

YMETh UCTIOIh30BaTh OCHOBBI (PH3UKO-XUMUIECKUX
MPOLIECCOB BO3HUKHOBEHUSI, PACIIPOCTPAHECHUS U
MPEKPAILIEHUS TOPEHUS Ta30B, )KUIKOCTEU, TBEPIbIX
BEUIECTB U MATEPUAIIOB U UX CMECEHU

BJIaACTb MCTOAAMM IIPEACKA3aHUA IIPOTCKAHUA
BO3MOXXHBIX XUMHUYCCKHUX peaKuHﬁ N UX KHHCTUKY

OIIK-2 3HATh YCJIOBUS BO3SHUKHOBEHHSI B3PBIBOOIIACHBIX I'a30-,
11apO-, NbIJIEBO3AYIIHBIX CMECEN




yMETb BEIOMPATh METO/Ibl W/UIIA CPEJICTBA 0OECIICUCHUS
0e30MacHOCTH YelloBeKa | 0€301acHOCTH
OKpY’KaroIen cpeibl, 00ecreunBarofe PUCKU Ha
YpOBHE JIOMyCTUMBIX 3HAYCHUM

BJIa/IETh METOJAAMH U/WUJIU CPEACTBAMH 0OeCTICUeHUS
0€30macHOCTH YeJIoBeKa U 0€30MaCHOCTH OKPYKAIOIIEH
Cpe/ibl, OTBEUAIOIIMMU TPEOOBAHUSIM B 00JIaCTH
oOecnieueHuss 0€30IMacCHOCTH, B TOM YHCIIE B 00JIaCTH
MUHAMH3AITUNA BTOPUIHOTO HETATHBHOTO BO3JCHCTBUS

4. OB BEM JIUCIUILJINHBI
OOmrast TPyIOEMKOCTh JTUCHUILIMHBI «Teopuss TOpPEHUS U B3phIBa»
COCTaBJIAET b 3.e.
Pacnipenenenne Tpy10€MKOCTH JTUCITUTIIMHBI 10 BUAM 3aHSITHHA
ouyHast popma o0yueHust

Bcero | CemecTpbl

Bunpl yue6HOM paboTh

4acoB 3
AyauTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uncre:
Jlexmun 36 36
[TpakTnueckue 3auarus (113) 18 18
JlabopaTtopusbie pabotsl (JIP) 18 18
CamocrosiTesibHasi padoTa 72 72
Yacel Ha KOHTPOJIb 36 36
Buibl mpOMEKyTOUYHOM aTTECTAIMU - SK3aAMEH + +
OO6mmast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 180 180
3a4.e]l. 5 5

3a04Has popma 00yueHus

Bcero | CemecTpbl

Buasl yueOoHOM paboThI HACOB 4
AyauTOpPHBIE 3aHATHS (BCEro) 12 12
B ToMm umncre:

Jlexu 4 4
ITpaktuueckue 3ansatus (113) 4 4
JlabopaTtopusie pabotsl (JIP) 4 4
CamocTosiTesibHasi padoTa 159 159
Yacel Ha KOHTPOJIb 9 9
Bubpl npoMeKyTOYHOM aTTeCTalNU - YK3aMEH + +
OO01mast TPy 10€MKOCTb:

aKaJICMUICCKHE Yachl 180 180

3a4.e. 5 5




5. COJAEP)KAHUE JUCLUTIAHBI (MOLY.JIST)
pacnpejeienne

5.1 Copnep:xxanue

pa3aesioB

TPYA0EMKOCTH 110 BUIaM 3aHSTHIA

ouHasi popma o0yueHust

AUCHHUILIINHBI

H

Ne
/1t

HaumMeHoBaHue TeMBbI

CopnepxaHue paszena

Jlexnn

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
Jac

1

OO6mrue CBEJICHUS 0
TOpEHUU H B3pBbIBE.
DOU3NKO-XUMHYECKHE
OCHOBBI TOPEHUS

OO6mue  cBegeHHsa O
ropeanu. OCHOBHBIE TOHATUS U
3aKOHBI, UCIIOJIb3YEMbIC B TCOPUH
TOpPEHUS U B3PHIBA.

Kiraccudukarus
MPOLIECCOB TOPCHUSL.
MosnekynspHO-KHHETHUECKAs
Teopus ropenusi. Kimaccudukaris
BUJIOB TropeHus. lopeHue c
MO3ULUU
MOJIEKYJIIPHO-KHHETHIECKOM
TEOpHH.

12

24

Bo3nukHoBeHue ropeHu:A
110 Pa3INIHbIM
MCXaHHM3MaM

OcHOBBI TEOPHUHU
BO3HUKHOBEHHsSI ~ TOpPEHHsS IO
MEXaHHU3MY CaMOBOCIIJIAMEHEHHUSI.
Temnoas TEOpUst
CcaMOBOCIUIaMEHEHMs1. TermnoBoit
Y LIENMHOM B3pbIBBL. Temmeparypa
CaMOBOCIUTAMEHEHUSI U (aKTOPbI
Ha Hee BIIUSIOIIHE.

Beinyx1eHHOE
BOCIIAMEHEHHE (3aKWTaHNe) Kak
BUJ BO3HHMKHOBEHHUS TOPEHUS.
BeIHYXIEHHOE BOCIIAMEHEHUE U
ero OTINYHNE oT
CaMOBOCIUIAMEHEHUSI. Bunst
WMCTOYHUKOB 3a)KUTaHMSL.

CamMoBo3ropanue
BEILIECTB U MaTepHajoB.
TemnoBoe caMOBO3ropaHue, €ro
OTIMYME OT JPYTUX BHJOB
BO3HUKHOBEHMsI TOpeHUs. Buapl
TEIUIOBOT'O CB3r.
CaMOBO3rOpaHHE€  BENMIECTB |
MatepuanoB. Xumudeckoe CB3T.
MuxpoOuonoruyeckoe CB3I'.

12

24

Teopus ropeHus: ra3oBbIX
cMeceil

Teopus TOpEHHUs
ra3onapoBO3AyLIHBIX cMeceil.
Ocnossl Teopun ropenust ['TIBC.
KoHneHTpanyionssle  Mpenessl
pacnpocTpaHeHHs IIAMEHHU.

®akTopbl, BIUAIOUIME HA
KIIPII. BousiHue temneparypsl U
MOILIHOCTH HUCTOYHHKA
3akuranusa. BimsHue cocraBa
I'TIBC. IT/IBK.

12

24

Pacnpoctpanenue

Teopus
JKUJIKOCTEH.

rOpeHwue
Wcnapenue

12

24




TOPEHUS. M0 KUAKOCTSM.
I'openue TBEPABIX

BCIICCTB U MAaTCpPUAJIOB

JKUAKOCTEH. Temnepatypa
BCIIBIIIKH. Bocnnamenenue
KUAKOCTEN.

[Ipoueccer  BBIrOpaHud

JKuAKocTed. MexaHu3M TropeHus
KuakocTu. [IporpeB KUIKOCTH

npu TOPEHUH. DaxTopHl,
BIIHSIIOIINE Ha CKOpOCTh
BBITOPaHUs JKUIKOCTH.

Pacnipoctpanenue TOpeHHs IO
TI'B u M. Buna, cocraB u
ceoiictBa TI'B. IloBeneaue TI'B n
M npu HarpeBaHuu. MexaHU3M
pacmpocTpaHeHUs] TOpPEHUsl 0
TI'B.

B3psiBbI
ra3ornapoBO3AYIIHbIX
CMecel M  B3pbIBYATBIX

BCIICCTB

OcHoBHbIE
XapaKTePUCTUKHU B3PhIBA.
YciioBUsI BOSHUKHOBEHUS B3pBIBA.
Knaccudukanus B3pbIBOB.
Oco0OeHHOCTH TOpEHUs
B3PBIBYATHIX BELIECTB.

B3priBbI
ra3onapoBO3IYIIHbIX CMECEH.
Knaccudukanus B3pbIBOOIACHBIX
cMmeceil. Mexanu3m 00pa3oBaHHUs
B3PBIBHOI BOJIHBI U €€
pacrpocTpaHeHue.

OcCHOBHBIE HaIpaBlIEHUs
obecrieyeHust
M0KapOB3PHIBO-0€30MACHOCTH.
OcHOBHBIE TapaMETPbl B3pHIBA.
Bo3moxxubie NOCIEACTBUS
B3pHIBA.

12

24

Cucrema IokazaTeiei

MOYKapHOH OITACHOCTH

BCIICCTB 1 MaTCpUaioB

Ilonsatue
OIIAaCHOCTH
MaTepHaIOB.

MOoXKapHOU
BEIIECTB 171
Knaccuduxanus
IoKasaTeJen IIO’KapHOM
onmacHoctu  BuM. Cucrema
OIIEHKH TIOKapHOW OMacHOCTH
BuM. Anroputm OLICHKHU
Mo>XapHoH ornacHocT BuM.

MeTtoauka COCTaBIICHUS
OIIEHKH TIOKapHOW OMAacHOCTH
Pa3IMYHBIX TOPIOYMX BEIIECTBA.
OLeHKa TMOXApHOW OMACHOCTH
YIJIEBOAOPOIOB. IToxapnas
OTIaCHOCTH HeTH u
HEPTEIPOLYKTOB. Onenka
nokapHou  omacHoctd  BuM,
MIPUMEHSIEMBIX B
MPOMBIIIJIEHHOCTH U C/X.

12

24

HToro

36

18

18

72

144

3a04Has popma 00y4eHUs

/1

HaunmMeHnoBanue TeMbI

Copnepxanue paszena

Jlekig

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
yac




OO6mmue CBEIICHUS 0
FOpeHI/II/I nu B3pI:IBC.
DOU3UKO-XUMHYECKHE
OCHOBBI I‘OpeHI/Iﬂ

OOmue  cBeaeHHUs O
ropeand. OCHOBHBIE TOHATHS H
3aKOHBI, CTIOJIb3yeMbIE B TEOPUH
TOPCHHS U B3PHIBA.

Kiraccudukarus
MIPOIIECCOB TOPEHHUS.
MosnekynspHO-KHHETHYECKAS
Teopus ropenus. Kiaccudukarus
BUJIOB TropeHusi. lopeHue c
TTO3UITIH
MOJIEKYJISPHO-KUHETHUECKOM
TEOpHH.

26

30

Bo3umnknoBenne ropeHu:Aa
10 Ppas3jInuHbIM
MEXaHUu3MaM

OCHOBBI TEOPHH
BOZHUKHOBEHHSI TOPEHHS 10
MEXaHHU3MYy CaMOBOCIIJIAMEHEHHUSI.
Temnnosas TEOpUst
caMOBOCIUTaMEeHEHHsl. TemnoBoit
Y LIENMHOM B3pbIBBL. Temmeparypa
CaMOBOCIUTAMEHEHHUSI U (aKTOPHI
Ha Hee BIUSIONINE.

BrinyxnenHoe
BOCIJIaMEHEHHE (3a)KUTraHue) Kak
BHJ BO3HHKHOBEHHUS TOpPEHUSI.
BriHyX1€eHHOE BOCTIIAaMEHEHHE U
ero OTINYHUE oT
CaMOBOCIUIAMECHEHHS. Bugpt
WMCTOYHUKOB 32)KATAHMSL.

CamMoBo3ropanue
BEIIECTB u MaTepuaioB.
TemmoBoe caMOBO3ropaHue, €ro
OTIIMYHE OT JPYTUX  BHJOB
BO3HHKHOBEHHsI TOpeHUs. Buabl
TEIUIOBOT'O CB3rI.
CaMoOBO3rOopaHre  BEIIECTB |
MatepuanoB. Xumudeckoe CB3T.
Mukpobuonoruueckoe CB3I.

26

30

Teopust ropeHus ra30BbIX
cMmecen

Teopus TrOpEeHUs
ra3onapoBO3yIIHBIX cMecCeil.
Ocnosbl Teopun ropenust I'TIBC.
Konnenrpanuonssle  Mpenessl
pacnpocTpaHeHHs IIAMEHH.

@®akTopsl, BIUAIOINE HA
KIIPII. Bnusaue temmnepaTypsl U
MOIIIHOCTH HCTOYHHKA
3aKuraHusa. BnmsHue cocTaBa
I'TIBC. IT/IBK.

26

26

Pacnpoctpanenue
TOPEHUsT MO JKUJKOCTSAM.
l'openue TBEPABIX
BEILIECTB U MAaTE€PUAJIOB

Teopus TrOpeHue
KUJIKOCTEM. Hcnapenue
JKUIKOCTEH. Temnepatypa
BCIIBIIIKY. Bocmnamenenue
JKUJIKOCTEM.

[Iponeccsl  BhIrOpanust
JKUAKocTeH. MexaHu3M TopeHus
XKUIKOCTH. l[IporpeB KHUAKOCTH

26

26




pH TOPEHUH. ®DaxTopHl,
BIIUSIIOIINE Ha CKOpPOCTB
BBITOPaHUs JKUAKOCTH.
PacnipoctpaneHue ropeHus 110
TIB mw M. Bunm, cocraB u
ceoiictea TT'B. IloBenenne TI'B u
M npu HarpeBaHuu. MexaHU3M
pacIpoCTpaHeHUs] TOpEHUst 0
TI'B.

B3pbiBb1 OcHoBHBIE
XapaKTePUCTUKH B3PHIBA.
VYcnoBus BOSHUKHOBEHUS B3pHIBA.
Kiraccuukarus B3phIBOB.
BCIICCTB Oco0eHHOCTH TOPEHUs
B3pBIBUATHIX BEIECTB.

B3priBbI
razonapoBO3AYIIHBIX CMECEH.
Knaccudukanus B3ppIBOONACHBIX
cMmeceil. Mexanusm oOpa3oBanust | - 2 - 28 30
B3PBIBHOW BOJIHBI €€
pacnpocTpaHeHHe.

OcCHOBHBIE HaIpaBlIEHUS
oOecnieyeHust
M0KapOB3PHIBO-0€30ITaCHOCTH.
OcHOBHBIE TapaMeTpbl B3pHIBA.
Bo3moxxubie NOCIEACTBUS
B3pbIBA.

ra30MapoBO3AyIIHbIX
CMecel M B3pbIBYATBIX

Cucrema rokKaszaresei ITonsTHE MoXKapHOU
OMACHOCTH BEIIECTB u
MaTepHajoB. Knaccuduxanus
MoKasaTenen MOXKapHOM
onmacHoctu  BuM. Cucrema
OIIEHKH TIOKapHOW OMAacHOCTH
BuM. Anroput™M OLICHKH
Mo>XapHoH onacHocTH BuM.
Meroauka COCTaBJICHHS
OIICHKM TI0)KAapHOW OMacHOCTH| - 2 - 27 29
Pa3INYHBIX TOPIOYMX BEIIEeCTBA.
OneHka TMOXKAPHOW OIMACHOCTH
YIJIEBOAOPOIOB. IToxapnas
OTIaCHOCTH He(TH u
He(TENPOITYKTOB. Ornenka
MoXxapHoil  omacHoctu  BuM,
MIPUMEHSIEMbIX B
MIPOMBINIUICHHOCTA U C/X.

no>1<apH0171 OIIaCHOCTHU
BCIICCTB U MATCPUATIOB

HUroro| 4 4 4 159 171

5.2 llepeuennb 1a060paTOPHBIX padoT
CocraBiieHUe YpaBHEHUSI peaKIUM TOPeHUsl.
VYpaBuenue peakunu ropeHus. CTENEeHU OKUCICHUS B PEAKI[UU TOPEHHUSI.

Pacuer pa3jiMYHbIX IaPpaMEeTPOB IOPEHUs.
Pacuer oObema Bo3ayxa HEOOXOAUMOTO IJisi TOpeHHs. Pacder TemioTsl




cropanus. Pacuetr o0bema Bo3ayxa Jisl CMECH TOPIOYHX BEIIECTB.
Pacyer napameTpoB ropexus.
Pacuer o0bema mnpoayKTOB cropaHus. Pacder pas3nuyHbBIX IapaMeTpoB

TrOpCHUA.

IHopsaok pacyera TemMnepaTrypbl CaMOBOCILIAMEHECHHS.
IIpenenbHbIX yriieBogopoaoB. CIupToB.
Pacyer KIIPII.
Pacuer KIIPII mnpuBuayansHoro rasa. Pacuer KIIPII cmecu razos.
[Mopsanox pacuera KITPII npu BiustHun pa3nuyHbix GakTOpOB.
PacuerKIIPII pu paznuuneix temneparypax. Pacuer KIIPII npu mannunn
¢dbnermaruzatopos. Pacuet [1/IBK.

IMopsitok pacyera TeMmMmepaTypbl BCHOBIIMIKA M JAPYrMX NapaMeTpoB
TOPEeHUsl )KUTKOCTH.
Pacyer Temmeparypbl BCIBIIIKA WHAMBUIYAIBHOH kuakocTH. Pacyer Tren
cMecH He(TeIPOIyKTOB.
IMopsinok pacyeTa mapaMeTpoOB rOpeHUsl KUTKOCTH.

Pacuér

MHUHHUMaJILHOU

baermaTuzupyoen

MHUHHMMAaJIbHOIO B3PBIBOOIIACHOTO COAEPKAHUS KUCIOPOA.
IMopsinoxk pacuera TIIPII s;kuakocrei.
Pacuer TIIPII xxnakoctu. PacyeT KOHIEHTpalMy HACBIIICHHBIX ITApOB.

KOHIOCHTPpAaI1 n

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIbHBIX PABOT

B

COOTBCTCTBUHU C yqe6HBIM IINTaHOM  OCBOCHHUC OHMCHHUIIIIMHBI

HE

MpeayCcMaTPUBAET BBIMOJHEHUE KYpPCOBOTO MpoeKkTa (paboThl) MM KOHTPOJBHOM

paboTHI.

7. OUEHOYHBIE MATEPUAJIBI U1 IPOBEJAEHUSA

MMPOMEXYTOUYHON ATTECTAIIMA OBYYAIOIIUXCH ITO

TV CTMIIIAHE

7.1. Onucanue moka3zaresieii 1 KpuTepueB OLEHUBAHUS KOMIETEHUMH
Ha pPa3IMYHBIX dTanax ux GopMupoBaHMs, ONMUCAHHUE IIKAJ OLlCeHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIf

Pe3ynbprarel TEKyIero KOHTPOJISI 3HAHUM M MEKCECCHOHHOW aTTeCTaluu
OLIEHUBAIOTCA MO CIEAYIOWENH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH).

Komme-
TEHIUSA

Pe3yabTaThl 00yueHus,
XapaKTepu3ymue
copMUpOBAHHOCTH
KOMIeTeHIHH

Kpurepun
OLlCHUBAHUSA

ATTECTOBaH

He aTTecToBan

VK-8

3HaTh MOKAa3aTeNn
[10KapOB3PbIBOOIIACHOCTH
BEILIECTB ¥ MaTepUaJIOB U
WCII0JIb30BaTh 3TU 3HAHUS B
LEeJISAX TPeIOTBpaIleHUsS
YCJIOBUI BOZHUKHOBEHUS

3HAET MOKa3aTeNn
T10apOB3PBIBOONIACHOCTH
BEIIECTB U MAaTEPHUAJIOB U
HCTIOJIb30BATh 3TU 3HAHUS B
LEJSAX IPeI0TBpaIleHuUs
YCJIOBUI BOBHUKHOBEHUS

Brimonnenue
paboT B CpOK,
IPENYCMOTPEHHBIN
B paboumnx
IporpamMmmax

Hespinonnenue
pabor B cpoK,
IPENYCMOTPEHHBIN
B paboumx
IporpaMMax




B3PHIBOB B3pBIBOB
YMETb UCIIOJIb30BaTh OCHOBBI |yMEET UCII0JIb30BAaTh OCHOBBI|  BblnonHeHnue Hesbinonnenue
(PU3UKO-XMMUYECKUX (PU3MKO-XMMHUYECKUX paboT B CpOK, pabor B cpok,
MPOLIECCOB BO3HUKHOBEHHS, [[IPOIIECCOB BOZHHUKHOBEHUSI, |IpeNTyCMOTPEHHBIN [IpeyCMOTPEHHBIN
pacrpocTpaHeHUs U pacmnpocTpaHeHHs U B paboumx B paboumx
MpEeKpaIIeHNs] TOPEHNUS MIPEKpaIICHHs TOPCHUS Iporpammax Tporpammax
ra3oB, XHUIKOCTEH, TBEPABIX |ra3oB, JKHIKOCTEH, TBEPABIX
BEILIECTB M MaTE€PUalIOB 1 BEIIECTB 1 MaTEPHAJIOB U
ux cMecel HX cMecel
BIIafIETh METOAAMH BIaJICET METOAAMH Bemonnenne HesbimonHenue
TpeCKa3aHus MPOTEKAHU  [MIPEeACKa3aHus IPOTEKaHUS paboT B CpOK, paboT B CPOK,
BO3MOJKHBIX XUMHYIECKUX  |BO3MOXKHBIX XUMHUYECKHX MPEeAyCMOTPEHHBIH |IPeTyCMOTPEHHBIN
peaKLuii 1 NX KHHETHKY peaKuuil ¥ UX KHHETUKY B pabouunx B pabouux

Iporpammax nporpammax

OIIK-2 3HATh yCJIOBUS 3HAET YCJIOBHS Brimonnenue HesrimonHenue
BO3HHUKHOBEHHUS BO3HUKHOBEHHS paboT B CpOK, pabor B cpok,
B3PBIBOOIACHBIX T'a30-, B3pBIBOOIACHBIX I'a30-, NPeyCMOTPEHHBIH |IpeTyCMOTPEHHBIN
napo-, NbUICBO3IYIIHBIX apo-, MbUIEBO3TYIHBIX B pabouunx B pabouux
cMmecei cMmecei IIporpaMmax IIpOrpaMMax
YMETb BEIOMPATh METOMBI yMeeT BBIOMPATh METO/IbI Beinonnenue Hesbimonnenue
W/UIIH Cpe/ICTBA W/WITY CPEACTBa paboT B CpOK, pabor B cpok,
obecrieueHnst 6e30MacHOCTH |oOecriedeHns 0e30MacHOCTH |IpeyCMOTPEHHBIN [TpeIyCMOTPEHHBIH
YyeJoBeKa U OE30MacCHOCTH [desioBeKka | 0e301acHOCTH B pabouunx B pabounx
OKpYKaloIel cpempl, OKpYKaloIIeH cpepl, Iporpammax MporpaMmmax
obecrieuynBaroNINe pUCKY Ha [00ecTIeunBaroIie PUCKH Ha
YPOBHE JJOIIYCTUMBIX YPOBHE JIOITyCTHMBIX
3HAUYCHUHN 3HAYEHUI
BJIaJeTh METOAAMH /WK  |BIaJeeT METOAaMH W/UIIN Brmonnenue Hesbimonuenue
cpeAcTBaMH oOecTieueHHs  [cpeacTBaMu 00eCTIedCHUS paboT B CpOK, paboT B cpoK,
0e301macHOCTH YeloBeka U |0e30MacHOCTH YeJIOBEKa U |[IpelyCMOTPEHHBIH [Ipe1yCMOTPEHHBIH
0€30MaCHOCTH OKPY KarloIel |0e30MacHOCTH OKPYKaroIIeH B paboumx B pabounx
Cp€abl, OTBCUAIOIINUMHU Cp€abl, OTBCUAIOINMU nporpamMmmax nporpamMmmax
TpeOOBaHUAM B 00JaCTH TpeOOBaHUsIM B 00JIaCTH
obecrnieueHUs 0€30MacHOCTH, |oOecTieueHHsT 0€30TacHOCTH,

B TOM 4HCJIe B 00acTu B TOM 4YHCJIe B 00JIaCTH
MHUHHUMM3AIIHA BTOPUYHOTO |MUHUMH3aLUH BTOPUIHOTO
HETaTUBHOTO BO3/ICHCTBYUsI  |HEraTHMBHOTO BO3IEHCTBHUS

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU

Pe3ynbTaThl MPpOMEXYTOUHOTO KOHTPOJISl 3HAHUM OLIEHUBAIOTCA B 3 CEMECTpE
Uit ouHOM (popmbl 00yueHus, 4 cemectpe Hisi 3a04HON (HOpPMBI OOYYEHHS TIO
4eThIpeXx0auIbHON CUCTEME:

COTIUYHOY;

«XOpOILIOY;

«YZIOBJIETBOPUTEIHHOY;

«HEYJIOBJICTBOPUTEIILHOM.

K Pe3yabTaThl 00yueHus, K

oMmIie- XapaKkTepHu3ylouue UTEPpUN

S— c q)gpwpl:m;;“li“ ouelt)Hule:Hnﬂ OTan4yHo Xopomo Ynosa. Heynosu.

KOMIIETCHIIUH

VK-8 3HATh IIOKA3aTeIIN Tect Brinonnenue | Beimonnenue | Beinonnexnue B tecre
MT0’KapOB3PHIBOOIIACHOCT tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
1 BEUIECTB U MaTEpPHAJIOB 100% 90% 80% MPaBUIIBHBIX
U MCTIOJIb30BATh 3TU OTBETOB
3HaHUS B LEJSIX
IIPEeJOTBPALICHUS
YCIIOBUI BO3HUKHOBEHHUS
B3pBIBOB
YMETb UCIIOJIB30BATh Pemenne 3agaun  |IIpomemonctp|IIponemonctp| 3amauu He
OCHOBBI CTaHJApPTHBIX | pEIIEHBI B HUpOBaH UpOBaH peleHbl
(U3NKO-XIMHYIECKIX MPAKTUYECKHUX | TIOJHOM BEPHBIN X0J] | BepHBIH X0




MPOLIECCOB 3ajgau o0bemMe U pemeHus pelieHus B
BO3HUKHOBEHUS, MOJyYeHbl | BceX, HO He | OOJBIIMHCTBE
pacIpocTpaHeHUs U BEpHBIE MIOJTy4YeH 3a7aq
MPEKpPaIIeHNs TOPCHUS OTBETHl  |BEPHBIH OTBET
ra3osB, JKHJKOCTEH, BO BCEX
TBEPBIX BEUIECTB U 3amadax
MaTepualoB U HUX
cMecer
BJIAZIETh METOAAMU Pemenue 3amaun  |[Ipomemonctp|IIponemonctp| 3amaun HEe
MIpeACKa3aHus NPUKJIAAHBIX | PEIICHBI B HpPOBaH MpPOBaH pEIICHBI
IIPOTEKaHUsI BO3SMOXHBIX [3a1ad B MIOJTHOM BEPHBIH X07 | BepHBI X01
XMMHUYECKHUX PEaKIMi U |KOHKPETHOM o0bemMe U pemeHus pelieHus B
UX KUHETHKY IpeaMETHON MOJy4eHbl | BceX, HO He | OOJBIIMHCTBE
o0nacti BEpHBIE NOJTy4eH 3a1a4
OTBETHl  |BEpHBINA OTBET
BO BCEX
3amadax
OIIK-2 3HATh YCIIOBUSA Tecr Brinonnenue | Beimonnenue | Beinonuenue B tecte
BO3HUKHOBEHHUS tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- | menee 70%
B3PBIBOOIIACHBIX T'a30-, 100% 90% 80% TIPaBUIBHBIX
1apo-, MbUIEBO3YIIHBIX OTBETOB
cMecel
YMETb BHIOUpaTh MeTO bl |Pemmenne 3amaun  |[Iponemonctp|IIponemonctp| 3anmauu He
W/WITH CPEACTBa CTaHAAPTHHIX | PEIICHHI B HpOBaH HpPOBaH peIIeHBI
obecrieueHus MPaKTHIECKUX |  TIOJHOM BEPHBIN X0 | BEpHBIH X0x
0e30I1aCHOCTH 4eNoBeKa [3amadg o0beMe n peneHus pelieHus B
1 6e30MacHOCTH MOJyYeHbl | BceX, HO He | OOJBIINHCTBE
OKpY’Kalollel cpeasl, BEpHBIC HOJy4eH 3a1a4
o0ecreunBaroe PUCKH OTBETHl  |BEpHBINA OTBET
Ha YPOBHE JIOITyCTUMBIX BO BCEX
3HAYEHUI 3aja4ax
BJaJIeTh METOAaMH W/uiK |Pemenue 3amaun  |IIpomemonctp|IIponemonctp| 3amauu He
CpeaCcTBaMu 0OecreeHus (IPUKJIAAHBIX | PEIICHHI B UpPOBaH HUpOBaH peIeHs!
0€3011acHOCTH YeJIoBeKa [3a/1ad B TIOJTHOM BEPHBIN X0 | BEpHBIH X0x
1 6e30MacHOCTH KOHKPETHOH obbeme u pemeHus pereHus B
OKpYXaIoIIeH cpepl, MpeIMETHON MOJyYeHbl | BceX, HO He | OONBIIMHCTBE
OTBEYAIOIIUMH obnactn BEpHBIE TIOJTy4YeH 3a7a4
TpeGoBaHMAM B 00J1aCTH OTBETHl  |BEPHBII OTBET
obecrieueHus BO BCEX
0e30MacHOCTH, B TOM 3aJa4ax
qucie B 001acTu
MUHAMH3aLUH
BTOPHUYHOTO HETATHBHOTO
BO3JICHCTBUS
7.2 IlpumepHblii mnepedYeHb OLEHOYHBLIX CpeACcTB (THMOBBIE

KOHTPOJIbHbIE 3a/JlaHMsl WJIM HHbIE MATEPHUAJIbl, HEOOX0AUMBbIE IJIS OLEHKHU
3HAHUI, YMEeHUI, HABBIKOB U (MJIH) ONBITA 1EATEILHOCTH)

7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTUPOBAHUIO
1. BriGepute psf, rie nepedancieHbl TOIbKO MPOIYKThI MTOJTHOTO CTOPAHUS:
a) CO,, H,0, HCI

0) CO, Cl,, H,O

B) H,S, NH3;, HCI

r) HCN, HCOH, CO,

2. JInsg BO3HUKHOBEHUSI TOPEHUSI HEOOXOIUMBI YCIIOBUS:

a) TBEpJ10€ BEUIECTBO, TEIJI0, UCKPA

0) roprouee BELIECTBO, KUCIOPO/I, a30T

B) FOpIOYEE BEILIECTBO, KUCIOPO, HCTOUHHUK 3KUTaHUS



') ICTOYHUK 3a)KUTaHUs, a30T, FTOPIOYEE BEIIECTBO

3. BeiOepute mnpaBUIBLHO COCTABICHHOE YpPABHEHUE PEAKUUU TOPECHHUS
MpOIaHoja B BO3AyXe:

a) C3H;OH + 50, = 3CO, + 4H,0 + 3,76N;

6) C3H7OH + 4,502 + 4,53,76N2 = 3C02 + 4H20 + 4,53,76N2

B) C3H;,OH + 4,50, + 3,76N, = 3CO, + 4H,0 + 4,5-3,76N,

r) C3H;OH + 4,50, = 3CO, + 4H,0

4. TemnepaTypa ropeHusi — 3TO:

a) MaKCUMaJlbHasl TeMIIepaTypa IIaMeHHU;

0) TemnepaTypa 30H XUMUYECKIX PEAKIHI TOpEHUs;

B) caMas BBICOKas TeMIIepaTypa, IpU KOTOPOW MPOMCXOAUT KOHJICHCALIHS
HACBIILIEHHOT' O 11apa;

I) MakCHMallbHasg TeMIeparypa, [0 KOTOpOMl B IIpolecce TOpEeHHs
HarpeBaroTCs MPOAYKThI CTOPaHUs

5. Beibepure psif, rie NepeurciaeHbl BUIbl CAMOBO3TOPAHHUS BEILIECTB:

a) TEIUI0BOE, MUKPOOUOIOTHUECKOE, dJIEKTPOMEXaHUYECKOE;

0) XUMHUYECKOE, MUKPOOHOJIOTHYECKOE, TEIIJIOBOE;

B) TEIJIOBOE, TEIIOPAANALIMOHHOE, XUMUYECKOE;

r) puznueckoe, OMOJIIOTUYECKOE, TEPMOXUMHUECKOE

6. CropaHue BEIIECTB MOXET IPOUCXOAUTh 3a CUET KHUCIOpOAa,
HaXOJIAIIErocs B COCTABE:

a) HNO; (a30THO# KHCIOTHI)

0) KCIO;3 (6epToiieToBOM cOn)

B) KNOj (cenurpa)

I') BCE OTBETHI BEPHbIE

7. AncopOuus NbUIbIO HETOPIOYMX Ta30B MPUBOAMT K:

a) CHUKEHUIO CKJIIOHHOCTH TBUIH KO B3PBIBY;

0) CHIDKEHHUIO TeMIIepaTypbl CAMOBOCIUIAMEHEHUS;

B) TIOBBIIIIEHUIO CKJIOHHOCTH TBLJIM K CAMOBO3TOPaHUIO;

') YBEJIMUECHUIO MMOKAPHON OMAaCHOCTHU

8. TeMreparypa BCIBIIIKH MOBBIIIAETCS C :

a) YBEJIMYEHUEM MOJIEKYJISIPHON MacChl;

0) TeMIiepaTyphl KUTICHUS,

B) IUIOTHOCTH;

I') BCE OTBETHI BEPHbBIE

9. Kakoe ropenue siBjisieTcsi mpeo0J1aIatoiuM Ha rmoxape?

a) KHHETUYECKOE;

0) IeTOHAIIMOHHOE;

B) 11 (y3UOHHOE;

') FETepOreHHOE

10. K JIBX oTtHOcsTCS:

a) aHWJIUH (TeMIieparypa BCIbIIKHA +79°)

0) TuxJIOpITaH (TeMIepaTypa BCIBIIIKH +9°)

B) HUTPOOEH30J (Temreparypa Benbinku +90°)

T') 3TWICHIJIMKOB (TemMmepaTypa BeibIky +120°)



7.2.2 IllpuMepHbIi epeyeHb 3a1aHUl 1Sl pellieHus] CTAHIAPTHBIX 3a71a4

1. Kak 3aBucut Bpemsi TyIllIeHUs OT pacxo/ia OTHETYIIAIIETO BelecTBa?

a) ¢ yBenuueHueM pacxona OB Bpems TyllieHUs YBETUYUBACTCS;

0) ¢ yBenuuenueM pacxoja OB Bpemst TyleHus: yMEHbIIIAeTCS;

B) ¢ yBenumueHueM pacxoja OB Bpems TyilieHHs CHavajla YyMEHbIIAETCs, a
MOTOM YBEJIUYHBACTCS;

') HUKAK HE 3aBUCHUT

2. K KkakoW KaTeropmm OTHETYIIAIIMX BEUIECTB OTHOCUTCSA BOAA IO
MEXaHU3My IIPEKpaIeHUs TOpeHus?

a) U30JIUPYIOIIUE;

0) paz0aBisrOIINeE;

B) TOPMO3SAIINE CKOPOCTh XUMUYECKON PEaKIIMU TOPEHUS;

T) OXJaXJA0LI1e

3. Yto noHMMaeETCs o4 MHTEHCUBHOCTHIO moxaun OB?

a) konmuectBo OB, molaHHOE 32 €TUHUILY BPEMEHH;

0) konuyecTBO OB, MOTaHHOE HA AMHUILY TIJIOIIAIH;

B) kosmuyectBo OB, mogaHHOE Ha €IUHUILY TUIOIIAIU MMOXKapa 3a CAUHUILY
BPEMEHU

4. OtpuniatenabHble KaTaIU3aTOPbl — UHTUOUTOPHI IPUMEHSIOT:

a) KaK Cpe/ICTBa MOKaAPOTYLICHUS;

0) 71 IpeIOTBpAIEHUS CAMOBO3TOPAHUS BEILIECTB;

B) JUIsl IPEAOTBpAICHUSI JETOHAIMMA TOIUIMBA B JIBUTATENISIX BHYTPEHHETO
CropaHus;

I') BCE OTBETHI BEPHbIE

5. Ilpn kakoW KOHLIEHTpAllUM TOPIOYErO BEIIECTBA HOPMaJlbHAsi CKOPOCTh
pacnpocTpaHeHus TUIaMeHHU OyJIeT UMETh MaKCUMAaJIbHOE 3HaueHue?

a) IpU CTEXHOMETPUYECKON KOHILICHTPALIHH;

0) Mpu KOHIIEHTPAIINH, CMEIIIEHHON B CTOPOHY OOTaThIX CMECE;

B) IIPU KOHIICHTPAIIUU, CMEIIIEHHOM B CTOPOHY O€IHBIX CMEcei;

r) mpu HKIIPIT u BKIIPII

Bri6epuTte Bce OyKBBI, COOTBETCTBYIOIINE MPABUILHBIM BapHaHTaM OTBETa
6. HKIIPII xapakrepusyercs:

a) 30bITKOM BO3/yXa;

0) U30BITKOM TOPIOYETO;

B) MaJIbIM KOJIMYECTBOM r'OPIOYETO;

') MaJIbIM KOJIMYECTBOM BO3/1yXa

7. Anst tymeHus akena 3TUIeHa B 3aKPhIThIX 00bEMax UCHOJb3YIOT:
a) CO;

0) CO2;

B) No;

F) HZS

8. BIOpOCOB HE MPOUCXOIUT MPU TOPEHUU:

a) HeTH;



0) IU3eIHLHOTO TOILUINBA;

B) KEPOCHHA,

I') BJIQXHOTO Ma3zyTa

9. IlpyunHamMu caMOBO3TOpaHus Topda SIBISIOTCS MPOIIECCHI:

a) OMOJIOTMYECKUE;

0) XUMHYECKHE;

B) (hu3nUUECKUE;

') paJualliOHHbIC

10. MeTumnoBblid CIUPT CAMOBO3TrOPAETCS IPU KOHTAKTE C:

a) XpOMOBBIM aHTHIPUIIOM;

0) MepeKnChIO HATPUS;

B) a30TOM;

') BOJOPOJIOM

YcTaHoBUTE COOTBETCTBHE

11. K kakoMmy caMOBO3ropaHuI0 CKJIOHHBI BEIIECTBA

1. ceHo, XJIOMOK a) TEeIIOBOE

2. IbHSHOE Macjo 0) XUMHUUYECKOe

3. cMech a30THOM KHUCIOTHI U ATHUJIOBOTO CITUPTA B) MUKPOOHOJIOTMYECKOE

Y cTanoBUTE NOCIIEIOBATEIHHOCTD

12. Pacmpenenure XUpbl B TOPSAJIKE YBEIUYEHUS CIHOCOOHOCTH HX K
CaMOBO3TOPaHUIO:

a) 6apanuii (fiogHOE urcio 31-46)

0) Tronenuii (fiogHoe urcio 122-162)

B) MOP>KOBBIH (ogHOE yncio 168)

I') CBUHO# (HoaHOE unciio 42-66)

7.2.3 IlpumepHbIii epeyeHb 3aJaHUi 11l pellleHus1 MPUKJIATHBIX 32124

1.K npoaykTam OJIHOTO CrOpaHusi OTHOCATCS:

A) yrapHblii ra3 v BoJa;

b) yrnexucnelii ra3 u Bona;

B) yrnekuciblii ra3 1 BOJIOPO/I.

2.CepoBaTo-4€pHBI IbIM XapaKTEPEH MPU TOPECHUHU:

A)IpeBecHHBbI;

b) Oymaru, cena, conomsi;

B) Heprenponykros;

I') pocdopa.

3.CTeXnoMeTpuYECKNM YPaBHEHUEM HA3bIBACTCS:

A) ypaBHEHHE C YKa3aHHBIM TEIUIOBBIM 3P eKToM

b) ypaBHeHuE ¢ y4ETOM paccTaBiIE€HHbBIX B HEM KO3(PPUIIMEHTOB

B) ypaBHeHuE ¢ yKa3aHHBIM IPOJYKTOM pEaKLUU

4.Pa3HOCTh MEXIY MPaKTUYECKUM U TEOPETHUECKHM O0BEMaMM BO3AyXa,
Ha3bIBACTCS:

A) XMMHUYECKUM HEJI0KOTOM

b) n36pITKOM BO3IYXA

B) HenoyiHbIM ropeHneM



5.I'oMOreHHoe ropeHue — 3To:

A) Korya KOMIIOHEHThI TOPIOYE CMECH HaXOASITCS:

['oproune — B TBEPAOM COCTOSIHUU

Oxucnurens — B ra3000pa3HOM

b) korga KOMIOHEHTHI TOPIOYEH CMECH HaXOSTCH:

['oprourie — B )KMAKOM COCTOSTHUU

Oxucnurens — B ra3000pa3HOM

B) Korga KOMIOHEHTBI TOPIOYEH CMECH HAXOATCA:

['oproune — B ra3000pa3HOM COCTOSIHUU

OxucauTens — B ra3000pa3HOM

6.B noxapHyro Harpy3ky NOMEIIEHUI BXOIUT:

A) me0enb, MPOIYKITHS, CHIPbE

b) mebenb, npoayKius, CbIpbE, OKHA, IBEPU

B) Bce KOHCTpYKTHBHBIE 3JIEMEHTHI 3[aHUI, U3TOTOBJICHHBIE U3 TOPHOYHUX
WU TPYAHOTOPIOYUX MaTEpPUAIOB

7.MuHuManbHOE KOJIMYECTBO BO3AyXa, HEOOXOAMMOE i1 IOJHOTO
CTOpaHUs €AUHMIIBI MacChl WK 00BEMA rOPIOYETo BELIECTBA Ha3bIBAETCA:

A) pakTUYeCKUM 00bEMOM BO3/IyXa

b) Teopetnueckum 00bEMOM BO3ayXa

B) noctynubiM 006EMOM BO3IyXa

8.JIpIM Kak AUCIIEpCHasi CUCTEMA - 3TO:

A) nucnepcHas (a3za — ra3, IucrepcHas cpena - ra3

b) nucnepcuas ¢aza — TBEpHOE BELIECTBO, IUCIIEPCHAs Cpela — ra3

B) nucnepcHas ¢aza — )KUAKO€E BEIIECTBO, AUCIEPCHAs cpeaa — ras

9. TpynHOroproume BemecTra — 3T0

A) BelllecTBa, UMEIOIIUE TEMIIEPATYPy BoCIIaMeHeHUs Bhimie 650 rpaaycoB

b) BemectBa, 3aroparomiuecs Mpu MOJHECEHUU HMCTOYHMKA 3aKUTAHUS U
IIPOJOJIKAOIINE

rOpeTh MOCJIE €r0 YAAICHHUS

B) BemecTBa, 3aroparompyecs NpU MOJHECEHUM HCTOYHUKA 3aKUTAHUS U
IIPEKPAIIAOIINE TOPETH ITOCIE €T0 YAATCHUS

10.1TpoA0MmKUTENBHOCTD TIOKapa — 3TO:

A) Bpems ¢ MOMEHTa BO3HUKHOBEHHS 10 Mpue3ga Opuraapl MOKapHOM
OXpaHbl

b) BpeMs ¢ MOMEHTa BOZHUKHOBEHUS A0 JOKAIM3alUHU TI0Kapa

B) BpeMst ¢ MOMEHTa BOBHUKHOBEHUS JI0 MOJTHOTO MPEKPAIEHUsI TOPEHUs

7.2.4 IlpumepHbIii NepeYyeHb BONPOCOB JIS1 MOATOTOBKHU K 3a4eTy

He npenycMoTpeHO y4eOHBIM TUIAHOM

7.2.5 IlpumepHbIii NepeyeHb 3aIaHUI VIS NOATOTOBKH K IK3aMeHY

1. Tloeenenue TI'B npu HarpeBaHuu (MOJATOTOBKA U BOSHUKHOBEHUE TOPEHUS).
[IpoaykTsl mHpoM3a U TEPMOOKHUCIUTEILHOW NECTPYKUMH. Temreparypa
BOCIUJIAMEHEHHUS.
2. CBolicTBa, BIUAIOIIME HA MOXAPHYIO OMACHOCTh MbUICH: JHUCIEPCHOCTD,
XUMHYECKass aKTUBHOCTb, aJCOPOLIMOHHAsI CIMOCOOHOCTH, CKJIOHHOCTH K
AIEKTPU3ALUN U CAMOBO3TOPAHUIO.



w

VYcnoBusi BOSBHUKHOBEHUS U TIpekpaiiienus ropenus. [loxap (onpenenenue).

4. Mexanu3mbl  (BUIbI)  BO3HUKHOBEHHUS  TOPEHUS: BBIHYKJIEHHOE
BOCIUJITAMEHEHHUE, CAMOBOCIUIAMEHEHHE W CaMOBO3rOpaHue: OmpeeeHus,
OTINYUS, IPUMEPHI.

5. KoHieHTpalimoHHBIE TIpeeNibl paclpOCTpaHEeHHs IIaMeHu. DaKTophl,

Biugromnue Ha KITPII.

[ToHsiTHE W BUBI UCTOUHMKA 3aKUTaHus. [Iprumepsl.

[TpotyKThI ropeHus (MIOTHOTO W HETIOJIHOTO). JIbIM, B 4EM €ro ONacHOCTb.

8. Xumuyeckoe camoBo3ropanue. [Ipumepsl BemiecTB, CaMOBO3TOPAIOIIUXCS
IIPU KOHTAKTE C BOJOM.

9. INonsaTne MatepuanbHOr0 OanaHca MpoleccoB ropeHus. bpyTro-ypaBHeHus
XUMUYECKUX pEaKUUid  TOpeHus BEWIECTB B  BO3AyXe (Ha mpHUMEpe
Bogopona H,). Crexuomerpudeckass KOHIECHTPAIUSA (. Kodddumment
n30bITKa BO3/lyXa OL.

10.OcHOBHBIE XapaKTEPUCTUKU B3PhIBA.

11.Knaccudukanus npoueccoB ropeHus, OTINYHs, COOTHOLIEHUE Pa3TUYHbIX
BHJIOB TOPEHUS Ha MOXKape.

12.]late  ompexaeneHus CaMOBO3IOpaHUsT M €ro BHUJAOB: TEIUIOBOIO,
XUMHYECKOT0, MUKpPOOHOJIOrHYecKoro. B ueM ux otinyus.

13.CymHocTh ropenus. @uU3ndyeckue U XUMUYECKUE MPOLECChl B TOPEHUH, UX
COOTHOIIICHHE.

14. TemnepaTypa  caMOBOCILUIAaMEHEHHMSI W (AKTOphl, BIMAIOIIME Ha HEE.
Mertons! onpenenenus. [leproa HHAYKIMH.

15.TernoBoi OanaHc mpolecca ropeHus. Temiora ropeHus - onpejeicHue u
pacyer.

16.CymHocTh mpoIlecca CaMOBO3TOpaHUS W €ro OTJIMYMEe OT IMpolecca
CaMOBOCIVIAMEHEHHSI M BBIHY>KJEHHOTO BOCIIAMEHEHHUSI.

17.KoHueHnTpanmonusle mpeaensl  pacnpoctpanenus mamenun (KIIPIT).
[Tpumenenue KIIPII niig obecnieuenust moxapHoi O€30MaCHOCTH.

18.Knaccuduxkaiys mo>xapHoi oImacHOCTH BEIECTB U MaTEPHAJIOB.

19.Teopus ropeHus KuaKOCTEH.

20.ITonsTHe, CYyIIECTBYIOUIME CHCTEMbl M QJITOPUTM OLIEHKH IOXapHOM

OIMACHOCTM BEIIECTB W MarepuanoB. Kakue BemiecTtBa M MaTepHAJIbI

Ha3bIBAOTCS  MOKapoB3phIBOONAacHbIMU?  llepedyeHp  Heroproouux, HO

II0’KAPOB3PBIBOOIIACHBIX BELIECTB U MAaTEPUAIIOB.

~N o

21.OcHOBHbBIE TOJIOXKEHUSI TEOPUH TOpeHHs ra3oBbiX cMmeceil. HopManbHas u
BUJIMMAsi CKOPOCTh PAaCTIPOCTPAHECHUS TIAMEHH.

22.PacnipocTpaHeHure ropeHusi Mo TBEPAbIM TOPIOYHUM BEIIECTBAM.

23.0KucieHre roprourx BEIECTB: MEPEKUCHAs U LIETTHAS] TEOPUSI.

24.YcnoBusi BO3HUKHOBEHHUs B3pbiBa. OCOOEHHOCTH TOPEHHUS B3PbIBUATHIX
BEIECTB.

25.TemnnoBoii 6ananc nporecca ropeHus (3akoH ['ecca). Temnora ropeHus -
ONPENEICHUE U PACUET.

26.Knmaccudukammsi  B3pHIBOOMACHBIX cMeced. MexaHusMm  oOpa3oBaHuUs



B3PBIBHOM BOJIHBI U €€ PacCIpOCTPaHEHNE.

27 .KoHIIeHTpallMOHHBIE  TIPEEIbI pacnpoctpaHenusi miamenu KIIPIL.
MunuManeHas dSHeprusi 3axkuranus. — duerMaruzanus — HETOPIOYUMU
razaMu, MUHUMaJIbHOE B3pbIBOOIAacHOE coniepxkanue kucinopoaa (MBCK).

28.0CHOBHBIE TapaMeTpbl B3pbIBa (CTEXHMOMETpPUYECKas KOHIICHTpAllus,
JaBJICHUE B3pbIBA, BpeMsi 00pa30BaHMs B3PHIBOOIIACHON KOHIIEHPAIUH).

29.1lonstue CaMOBOCILIAMEHEHHS, IPUMEPHI. Temnepatypa
CaMOBOCIUTAMEHEHU.

30.'opeHne MeTaIoB.

31.MexaHu3M BOCIUIAMEHEHUS U MEPEMEIICHHUs TUIAMEHH 110 MbUIEBO31YIIIHBIM
cmecsaM. [lokazarenn noxapoB3pbIBOONACHOCTH a3pOresie U adpo30JIEH.

32.Knaccudukanys B3pbIBYATHIX BEIIECTB.

33.0co0enHoCTH TOpeHHsI METAUIOB. JleTyuue u HeneTyuyne metamuibl. [lonstue
OTHE3aIUTHl 1 OTHECTOMKOCTH.

34.I1poayKThl CrOpaHus, COCTaB, HOPSAIOK pacyéra.

35.BO3HUKHOBEHHE  TOpPEHHs  JPEBECHHbl  /CTagud,  TEMIEpPATyphl,
BBIJICIISFOLUECS IPOTYKTHI/.

36.00pa3oBaHrEe MbUIEBO3AYIIHBIX CMECEH B INPOU3BOJCTBEHHBIX YCIIOBHUSX.
A3p0301b. A3pOress.

37.IlpyunHBl ¥ YCIIOBUSL MHKPOOHOJOTHYECKOro camoBo3ropanus. [Ipumepsr
BEIIECTB, CKIIOHHBIX K MUKPOOHOJIOTHYECKOMY CaMOBO3TOPAHHIO.

38.I1porecchl BRITOPAHUS KUAKOCTEH.

39.05eMeHTBl TEOpUH TOPEHHsI Ta30BBIX cMecel. HopmampHas m  BuUauMas
CKOPOCTh PACIIPOCTPAaHEHHUSI TIIAMEHHU.

40.0c0o0eHHOCTH TOPEHHUS TTHUICH.

41.0kucrneHne TOpPIOYrX BEIIEeCTB: IEPEKUCHAS U LIEMTHAS TEOPHSL.

42 .Tlnamsi, ero CTpOCHUE U BUJIBI.

43.TopeHne C TO3UIMU MOJEKYISIPHO-KMHETHYECKON TEOpPHUH CTPOCHHUS
MaTEepUU U 3JIEKTPOHHOM TEOPHUH.

44 Knaccudukarus mporeccoB TOPEHUs.

45.IIpouiecchl, MpoTEKaroIIMe P HarpeBaHUU FOPIOYUX BEIIECTB (MMOATOTOBKA
1 BOSHUKHOBEHHE TOPCHMS).

46.Temnepatypa caMoOBOCIITIaMEHEHHUS U (DaKTOPBI, BIUSAIONINE HA HEE.

47.CKOpOCTh TPOTEKAaHUS XUMHUYECKHX pEaKIuii B 3aBUCUMOCTH OT
TEMIEPATypPbl, KOHIIEHTPAIIUH, TaBICHUS, KATAIN3aTOPOB.

48.Duzuko-xuMrIecKasi Ipupoaa Nporecca ropeHus.

49.BrIHyXIeHHOE BOCTUIAMEHEHHE, KaK BUJ] BOSHUKHOBEHHSI TOPEHUSI.

50.OcHOBBI TEOPUHU TOPEHUS TA301aPOBO3AYIIHBIX CMECEH.

51.T'openne KuIKOCTEH, 3aKOHOMEPHOCTH PACIPOCTPAHEHUSI TOPEHUS IO HHUM.
[Tporpes B riryOuHy, BCKUNIaHUE, BHIOPOC.

52.VICTOYHUKY 32)KUTAHUS, TOHATHE, BUMBIL.

53.TemmniepatypHsble npesensl pactpoctpanenus wiamenu (TIIPIT) sxunkocreit,
uX npakTuueckoe 3Hauenue. Onpenenenue u pacuetr TIIPIIL.

54.CaMOBO3ropaHue BEMIECTB U MATEPUAJIOB.

55.11poueccel, MpoTeKaroye MpU BOCIUIAMEHEHUH U TOPEHUU >KUIKOCTEH.



Temmeparypa BOCILIAMEHEHUS.

56.Knaccudukarus B3pbIBUATHIX BEIIECTB.

S7.TemnepaTypa BCIBIINIKK, oOmpeaeneHue U pacyer. Kiaccudukanus
KUIKOCTEN B 3aBUCUMOCTH OT TEMIIEPATYPhI BCIIBIIIKH.

58.Hed1h 1 HEDTENPOAYKTHI, COCTAB, OLICHKA IMOYKAPHOI OMaCHOCTH.

59.Uctopuueckuii 0030p pa3BUTHS HAyKHM O TOpeHHH. Poib oTedecTBEHHBIX
YUEHBIX.

60.TemmepaTypa  CaMOBOCIUIAMCHEHHS,  METOJBI €€  OMNPEACIICHHUS.
Hcnons3oBanue TUTSt oOecreueHust MOoKapHOM 0e30MacHOCTH
(orHemperpaanuTeNn).

61.TemmoBoit OamaHc Tpoliecca TOpeHHs. TerIoTa TOPEHHsI - ONPECICHUE U
pacuer.

62.B3pbIB, OHATHE, YCIOBHUS BOSHUKHOBEHUS.

7.2.6. MeToauka  BbICTABJIEHUSI OWEHKH TPH  NPOBeJeHUU

NMPOMEKYTOYHOM aTTecTAlUM

HpI/I IMPOBCACHHUM 3K3aMCHA B ouiere TpHU BOIIpOCa, ABa M3 HHX IIO

JICKOHMOHHOMY MAaTCpually U OdHa 3aJa4a.

Kpurepun oneHku.

«OTIUYHO» - OTBETHI HA BOIIPOCHI YETKHUE U MOJIHBIE.

«Xopo110» - OTBETHI HE JJOCTATOYHO TOJTHBIE.

«Y IOBJIETBOPUTEIIHLHO» - OTBETHl HE JOCTATOYHO YETKHUE U TOJIHBbIC WIIU HE

peiicHa 3aga4da.

«HGYI[OBJIGTBOPI/ITCJ'IBHO» - HCT OTBC€TA HU HA OJJUH BOIIPOC.

7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

Kon
No /it KouTtponupyemsie pa3aeinsl (TEMBbI) KOHTPOJHDYEMOi HanmenoBanue
JUCUUTIITUHBI KOMIIETEHIIHH OLICHOYHOI'O CPEACTBA

Oo6mue cBeneHus o ropernn u B3pwiBe. | YK-8, OITK-2 Tecrt, 3amuTa
DU3NKO-XUMHUUYECKHE OCHOBBI TOPEHUS 1abopaTopHBIX paboT

BozHukHOBEHKE TOpPEHUS no|YK-8, OIIK-2 Tecr, 3amuTa
Pa3IMYHBIM MEXAHU3MaM mabopaTopHBIX paboT

Teopust ropeHUs Ta30BBIX CMECEi VK-8, OIIK-2 Tecr, 3ammura
71a00paTOPHBIX paboT

Pacnpoctpanenue TOpeHUs mo|YK-8, OIIK-2 Tecr, 3ammura
KUIKOCTSIM. I'openne TBEPABIX 11abopaToOpHBIX padoT

BELIECTB U MaTEPHUAaJIOB

B3peiBbI razomapoBo3aymHbex | YK-8, OITK-2 Tecr, 3ammura
CMECEU M B3PBIBUATHIX BEILIECTB 1abopaToOpHBIX paboT

Cucrema mokazateneii  mnoxaproi |YK-8, OITK-2 Tecr, 3amuTa
OIIaCHOCTH BEILIECTB U MATEPUAIIOB 11abopaTOpHBIX paboT




7.3. MeToguyeckue MaTepUaJibl, ONpelesIoONie NPOlEeAYPhI
OlleHMBAHMSA 3HAHUI, YMEeHM i, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH

TecTupoBaHue OCyIIECTBISETCS, JIMOO TMpPU MOMOIIU KOMIBIOTEPHOU
CUCTEMBbI TECTUPOBAHUS, JMOO C MCIOJIb30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
OymaxxHoM Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYHIECTBISETCS
IpoBEpKa TeCTa JK3aMEHATOPOM M BBICTABISETCS OLIEHKA COIJIACHO METOIUKHU
BBICTABJICHUS OIICHKU NP MPOBEJICHUN MTPOMEKYTOUHON aTTECTAIUH.

Pemienne craHgapTHBIX 3aJa4 OCYHIECTBISICTCS, JIMOO TP TOMOIIH
KOMIBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JIMOO C UCTIOI30BAaHNEM BbIJJAHHBIX 3aa4
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA pEHICHUs 3a/lad IK3aMEHATOPOM M BBICTABISETCA OIEHKA, COIJIACHO
METOJMKH BBICTABIICHHS OLICHKU MPU MPOBEICHUH IPOMEXKYTOUHOM aTTECTallUH.

Pemienne mnpuKIaaHbIX 3a7ad  OCYIIECTBISETCA, JMOO TMpHU TOMOIIH
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIH30BAHUEM BhIJAHHBIX 3a1a4
Ha OyMakHOM Hocutene. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEpPKA PEUIEHUs 3a/ad 3K3aMEHATOPOM M BBICTABISETCA OLEHKA, COIJIACHO
METOJMKH BBICTABIICHHS OLIEHKH MPU IMPOBEICHUH IPOMEXKYTOYHOM aTTECTALIUH.

8 YYHEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIIEYEHUE JUCIIUIIJINHBI)

8.1 IlepeueHb Yy4eOHOIi JMTEpPATypbl, HEOOXOAUMOW /IJIs OCBOEHHS
TUCHMILTHHBI

1. Anamsn, B. JI. Teopust ropeHust 1 B3pbiBa : yueOHOE mocoOue st BY30B /
B. JI. Anamsna. — 2-e u3n., ctep. — Cankr-IletepOypr : Jlanp, 2021. — 116 ¢. —
ISBN 978-5-8114-7342-7. — Texcr : ANEKTPOHHBIN // Jlanb
2JIEKTpOHHO-OMOIMoTeunas cuctema. — URL: https://e.lanbook.com/book/158953

2. 'opuikos, A.I'. Teopust ropeHus u B3pbiBa : YueO. mocodue. - BopoHex :
OI'BOY BIIO "BopoHeXCKHIl TOCYAapCTBEHHbId TEXHUYECKUN YHUBEPCHUTET',
2014. - 245 c. - 147-26; 250 k3.

3. Anamsan, B. JI. ®uzuko-XMMHYECKHE OCHOBBI Pa3BUTHS U TYIIECHUS
nokapoB : yueoHoe nmocooue / B. JI. Anamsa. — Cankr-IletepOypr : Jlanp, 2021. —
176 c¢. — ISBN 978-5-8114-3207-3. — Texct: onekTpoHHbIii / Jlanb
3NIEKTPOHHO-OnOMmoTeyHas cuctema. — URL: https://e.lanbook.com/book/169199

8.2 Ilepeyenbr HHGOPMANMOHHBIX TEXHOJIOTHIi, HMCIOJb3yeMbIX NpPH
OCYIIeCTBJIECHMH 00pa30BaTeJIbHOIO Mpolecca MO JAUCIHHUIJIMHE, BKJINOYAs
nepeyeHb  JHMIEH3MOHHOTO  TNPOrPaMMHOI0  obOecredyeHusi, PeCcypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOH ceTu «AHTEepHET», COBpEeMEHHBIX
npo¢ecCHOHANBHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

JIunensuonnoe IO

WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR

Ceoboanoe 11O

LibreOffice

Pecypchl HHPOPMALIMOHHO-TEJIEKOMMYHUKAUUOHHOM ceTH « MHTEepHED)

http://www.edu.ru/

https://cchgeu.ru/



https://e.lanbook.com/book/169199
https://cchgeu.ru/

https://old.education.cchgeu.ru/

HNudopManuoHHbIe CIPABOYHbIE CUCTEMbI

http://window.edu.ru

https://wiki.cchgeu.ru/

CoBpemeHnHbIe IpodeccHoOHANbHBbIE 0a3bI JAHHBIX
Pocrexnansop

Anpec pecypca: http://www.gosnadzor.ru/
Texpok.py

Anpec pecypca: https://www.tehdoc.ru/
TexakcnepT: NpoMbIILICHHAsA 0€30IIACHOCTH

Anpec pecypca: https://cntd.ru/products/promishlennaya bezopasnost#home

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS 151
OCYHIECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLLECCA
JlaGoparopuss kadeapsl TexHOCPEpHOW U TMOXKApHOU OE30MaCHOCTH,
obopyoBaHHass HaOOpaMH JE€MOHCTPAIIMOHHOTO OOOpYJAOBaHUS, IEPECHOCHBIM
KOMIIBIOTEPHBIM M MPOEKIIMOHHBIM  000py/IOBaHUEM, Y4eOHO-HATJISIHBIMU
mocoousaMH (TJ1aKaThl), COOTBETCTBYIOIIMMHU TEMATHKE JTUCITUILIHNHBI.

10. METOAUYECKUE YKA3ZAHUSA IJISA OBYYAIOHIUXCS TTO
OCBOEHUIO JUCHHUIIJIMHBI (MOAY JIsT)

[To muctmrummae «Teopus TOpPEHHWST W B3pBIBA» UYWTAIOTCS JICKIUH,
MIPOBOJISATCS MPAKTUUECKHE 3aHATHS U J1ab0paTOpHBIC paOOTHI.

OcCHOBOW W3Yy4YCHHS JUCIUIUIMHBI SBJSIOTCS JIGKIIUH, Ha KOTOPBIX
U3JIaraloTcs HauboJiee CYIIECTBEHHbIE U TPYAHBIC BOMPOCHI, a TAK)KE BOIMPOCHI, HE
HaIleIIIUe OTPAKEHUS B YYeOHOU TUTEpaType.

[IpakTuueckure 3aHSTHS HaMpaBieHbl HA MNPHOOPETEHHE MPAKTUYECKUX
HABBIKOB pacueTa ToKasaresiel MO>KapOB3PHIBOOMACHOCTH. 3aHSTHS TPOBOJSTCS
MyTEeM pelIeHUs] KOHKPETHBIX 3a/1a4 B ayAUTOPHUH.

JlabopaTopHbie pabOThI BBHIMOJTHSAIOTCS Ha JabOpaTOPHOM 00OPY/IOBAaHUU B
COOTBETCTBHUH C METOJMKAMH, TPUBEJICHHBIMHU B YKA3aHHIX K BBIMIOJHEHUIO PabOT.

Bun yueOHbIX

N JleaTenpbHOCTh CTyAEHTA
3aHSATUN

Jlexius Hammcanue KOHCIEKTa JICKITUM: KpaTkKo, CXEMaTU4HO,
MOCNe0BaTeNbHO (UKCUPOBATh OCHOBHBIE TOJIOKEHHUS, BBIBOIBI,
dhopmynupoBKH, 000OIIECHHS; TTOMEYAaTh BAXKHBIE MBICIH, BBIICIATH
KJIIOYEBBIE CJIOBa, TepMUHBI. [IpoBepka TEpPMUHOB, MOHATHA C
MOMOIIBIO SHIMKIIONEINIA, CII0Bapeil, CIIPABOYHUKOB C BHITUCHIBAHUEM
TONKOBaHWH B TeTpaab. (O003HauUeHUE BOMPOCOB, TEPMHUHOB,
Marepuana, KOTOpPbIE BBI3BIBAIOT TPYAHOCTH, TOUCK OTBETOB B
pekoMeHyeMoil auTeparype. Eciin camMoCTOATENbHO HE yJaeTcs
pa3zobpaThcsi B MaTepuasue, Heo0XoaumMo chOopMyIupOBaTh BOMPOC U
3a/1aTh NMPENOAABATENI0 Ha JICKIIMU WIM HAa MPAKTUYECKOM 3aHSTUH.

[TpakTrueckoe KoHcnekTupoBaHue pekoMEeHAyeMbIX HCTOYHMKOB. Pabora ¢
3aHsTHE KOHCIIEKTOM JIEKLIUH, TOJrOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCaM,
IIPOCMOTP PEKOMEHyeMoM snreparypsl. [IpocinymuBanue ayauo- u
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_blank

BHUJI€O3aIUCEN o 3aJJaHHOU TEME, BBIIIOJIHEHUE
pacueTHO-rpadUUECKUX 3aJaHUI, peICHUE 3a/1a4 110 AJITOPUTMY.

JlaGopaTopHnas pabota

JlaGoparopHble  pabOThl  MO3BOJSIOT  HAYYUTHCS  MPUMEHSTh
TEOPETUYECKHE 3HAHWS, NOJYYCHHbIE Ha JICKIUH NpPU PELICHUU
KOHKpETHBIX 3amady. YroObl Hambosiee paluoHaIbHO U IOJHO
WCIOJIb30BATh BCE BO3MOXHOCTH JIAOOPATOPHBIX JUIsI TIOATOTOBKU K
HUM HEOOXOAMMO: clieAyeT pa3o0paTh JEKLIHUIO M0 COOTBETCTBYIOIIEH
TEME, O3HAKOMHUTCS C COOTBETCTBYIOIIMM pa3JelioM YyueOHHKa,
npopaboTaTh OMOJHUTEIBHYIO JUTEPATypy U HUCTOUHUKH, PEIIUTh
3aJ1a4y¥l ¥ BBITIOJHUTH JIPYTHE MUCHMEHHBIC 3a/1aHNs.

CamocrosTenbHas
pabora

CamocrosiTenbHass paboTa CTYAEHTOB CHOCOOCTBYET TIIyOOKOMY
YCBOGHHS  yd4e0HOro  Marepuaga ©  Pa3BUTHUI0O  HABHIKOB
camoobOpazoBanusi.  CamoctosATenbHas  paboTa  mpexrojaraer
CJIEIYIOIINE COCTABIISAIOLIHUE!

- paboTa ¢ TeKCTaMH: yueOHUKaMU, CIIPAaBOYHHUKAMH, TOMOTHUTEIbHOMN
JUTEPATYPOH, a TAK)KE MPOPa0OTKA KOHCIIEKTOB JICKIIHIA;

- BBITIOJIHEHUE IOMAIIIHUX 33JaHUN U PacyeToB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIbHOIO U3YUECHHUS,;

- yyacTHe B paboTe CTYACHUYECKUX HayYHbIX KOH(PEPEeHIINH, OJIUMITHA];
- MMOJITOTOBKA K MTPOMEXKYTOYHON aTTECTaIUH.

IToaroroska k
MIPOMEXKYTOUHOU
aTTecTaluu

['oTOBUTBCS K TPOMEKYTOUHOM aTTECTAIIUU CIIEIYET CUCTEMAaTHYECKH,
B TeYeHUEe Bcero cemecrtpa. MHTEHCHBHas MOJArOTOBKA JOJDKHA
HayaTbCcs HE IO3]IHEe, YEM 3a MECAL-IIOJITOpa /0 MPOMENKYTOUYHOU
arrectaiuu. JlaHHble niepen 5K3aMEHOM, 53K3aMEHOM TpU JHS
a¢dekTrBHEE  BCEro  HWCIONIB30BaTh I TIOBTOPCHHS U
CUCTEMaTHU3allMu MaTepuaa.
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