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1. Henu v 3aa4 JMCI{UTTHHBI

IJeau oceoeHus ducyunauHbL:

¢ (hopmupoBaHue y 00ydaeMbIX HeOOXOANMBIX HayUHBIX TPe/ICTAaB/IeHUN O TOPeHUU
M B3pbiBe, KaK OCHOBHBIX TIpolleccax Ha Tio)Kape, TJyDOKOTO TMOHWUMAaHHUSI 3THUX
SIBJICHUU,

* mpuobOpereHre HeoOX0AUMOro oO0beMa OOIUX 3HAHUI 110 TeOPUM TEeIJIOBOr0 U
I[eTTHOTO B3PbIBa, JETOHAI[MM M y/JapHBIX BOJIH, YCJOBUSM BO3HUKHOBEHHUS U
pacIipocTpaHeHUs TJlaMeHH, TlapamMeTpaM TODeHUs Ta30B, >KUJKOCTeM, Tbuied |
TBEP/IbIX TOPIOUMX MaTepuasioB YC/IOBHI Tiepexojila TOPeHUs BO B3pbIB, MeTO/aM
pacueToB 00beMa M COCTaBa MPO/YKTOB TOPEHUs, TETIJIOThI M TeMIIepaTyphbl TOPEHUS,
OCHOBHBIX TTOKa3aTeJ/iel MoyKapHOM OMacHOCTH;

* mprobOpeTeHre He0OXoqUMOro ob6bemMa Criel[daabHBIX 3HaHUH M0 K/1acCUMUKALIN
¥ TI0KapOOITaCHBIM CBOMCTBaM BeIIeCTB U MaTepuasoB, O MeXaHHW3Max IPOLIeCCOB
Pa3BUTHS U TYIIEHHS TI0’KapOB.

Ilepeuenb KOMNIeTeHMH, (OPMHUPYeMBIX B NpoLecce U3yYeHHUs AU CHUIUIUHBI

KoMnereHipuu Copgepxanue

CriocobeH OCyIeCTB/ISATh KPUTHUECKUHN aHanu3 TPOOIeMHBIX CUTyaldi Ha
OCHOBE CHCTEMHOTO T0/[X0/1a, BbIpabaThIBaTh CTPATETHIO /I€MCTBUIA

CriocobeH OpraHM30BBbIBATE U PYKOBOJUTH PabOTOM KOMaH/bI, BbIpabaThIBast
KOMaH/IHYIO CTPaTeruio /jisl JOCTW)KEeHHsI IT0CTaB/IeHHOW LieH

CriocobeH y4uThIBaTH COBPEMEHHBbIE TEHAEHLUH pa3BUTHS TEXHUKU W
TeXHOJOTM B 00/acTsix TexHocdepHOW 6e30MacHOCTH, OXpaHbl TPY/a,
V3MepUTe/bHOU Y BBIUMC/IUTE/IbHOM TeXHUKH, NH(GOPMAL[MOHHBIX TEXHOJ/IOTHUN
TIPY PeIlIeHNY THUIIOBBIX 33/au B 00/1acTH MpodecCHoHaTBHON /esTe/TbHOCTH,
CBSI3aHHOU C obecrieueHreM 0e30T1aCHBIX YCJIOBUM M OXPaHbI TPY/1a, MOXKapHOH
6e30MacHOCTH, 3alLMTON OKpYsKatolllel cpefibl

CriocobeH ¢dopmMynMpoBaTh W pellaTh HayYHO-TEXHUUYECKHe 3a/aud  T10
obecrieyeHrto 6e30MacHBIX yCJIOBUM M OXpaHbI TPy/a B 00J/IaCTSIX TMO’KapHOU
0e30macHOCTH, JIMKBUZALIMK  TIOC/TIEACTBUM  UYpe3BbIYAMHBIX  CHUTYalWH,
CraceHusl YesIoBeKa, 3alUThl OKPY Katolller CpeJibl

YK-1

YK-3

OIIK-4

OIIK-11

3adauu oucyunauHbL:

¢ (opMupoBaHMe HAyYHOTO MHPOBO33peHHS, Oa3MpyroIerocss Ha HayUHBIX
TIpe/ICTaB/IeHUSAX O TOPEHUH U B3DHLIBE;

* (opMHpoBaHHE YMEHHS ITPUMEHSTh ITOTyUeHHbIe 3HAHUS [J/IS1 00bSCHEeHUS
TIPOL[ECCOB, ITPOTEKAIOIIUX Ha T0Kape;

® u3yuyeHHe (PU3UKO-XUMHUUECKMX OCHOB OILIeHKH II0’KapHOH OMAaCHOCTH,
YCJIOBHUH Pa3BUTHS, PaCIpPOCTpaHEHWs U TpeKpallleHHsT TOpeHUsl IpH I0)Kapax,
orpeie/ieHHe TT0>KapHOM OTTaCHOCTH BEIIeCTB ¥ MaTepHasoB,

* (dopmupoBaHHe yMeHUs Hay4yHO-OOOCHOBAHHOTO BbIOOpAa OTHETYIHAIUX
BEIIeCTB [I/Isl TYIIIEHHS TT0’KapOoB.



® Dpa3BUTHe  TI03HaBaTelbHbIX  WHTEPECOB U HHTe/IeKTyalbHbIX
criocobHOCTed B Mpoliecce  CaMOCTOSITE/ILHOTO — TMPUOOpeTeHusi 3HaHUM €
WCTO/Ib30BaHMEM  pa3/IMUHbIX ~ MCTOYHUKOB HHGOpMauyMd, B TOM  4YHCJie
KOMITbIOTEPHBIX.

2. IlepeyeHb I/IAHUPYEMbIX Pe3y/IbTaTOB 00yueHHUs JUCLUILUIUHBI,

COOTHECeHHBIX C IVIAHNPYeMbIMH pe3y/IbTaTaMH 0CBOeHHUsI 00pa3oBaTe/IbHOMI

NMporpamMMblI

I/IH}II/IKHTOPBI AOCTHO)KeHHUA KOMIIeTeHII U

IInanupyembie pe3y/ibTaThl 00yUeHHUS 10
AUCLIUIIIUHE

YHI/IBEPC[:U'IBHEIH KOMITeTEHLIHA CUCTEMHOE U KPUTUYECKOE MbILI/IEHHE

YK-1.1. Bnagenue npuHiunamu cbopa, otbopa
1 0006111eHNs “H(OPMaLK, MEeTOTUKA
CHCTEMHOT'0 TIOZIX0/Ia [I/Isl PELIeHHST
rpoeCcCUOHA/IbHBIX 3a7lau

Bnageer mnpunrunamu cbopa, otbopa u
0000111eHIsT THPOPMAaITHH.

Briazeer MeTOJHKON CHUCTEMHOTO TIOAXOJa
JUTs pellieHrst TTpodeCCUOHATBHBIX 3a7au

YK-1.2. Crioco6HOCTh aHaTM3UPOBaTh U Criocoben aHa/IM3upOBaTh u
CUCTeMaTU3UPOBaTh Pa3HOPOJHbBIE JaHHbIe, CHCTEMaTHU3UPOBAaTh PA3HOPO/HBIE AAHHBIE
OL{eHMBATh 3 (eKTHBHOCTD TpoLieyp aHanusa | CrOCobeH OueHHBaTI’6 3 eKTUBHOCTE
" n Ha/v3a 0 M U TPUHATUS
nipo6J/ieM Y IPUHSTHS PellieHnH B POLICAYp aHaMsa Mpobie p .
. pelleHui B ripoecCOHA/ILHOMN
ripocecCUoHaTbHON JesiITeIbHOCTU
JlesiITeJIbHOCTU
YK-1.3. BnaseHue HaBblIKaMU Hay4YHOI'O Bnaseer HaBblKaMM HayuyHOIO IIOMCKA U
TIOMCKA ¥ TPAKTUYeCKOW paboThI C 1paKTHYECKOH paboTsI c

VH(POPMaLMOHHBIMYA UCTOYHHMKaMH, MeTO/jaMU
TIPUHATHS pelleHni

I/IH(bOpMa]_[I/IOHHbIMI/I NCTOYHUKAMH

Brageetr MeTojaMu IPUHATUS peLLeHUN

YHuBepcanbHasi KOMITeTeHIMs KOMaHZAHasi paboTta v iepcTBo

YK-3.1. 3HaHue TUIOJIOTUU U (HaKTOPOB
(hopmMHUpOBaHUsT KOMaH/I, Crioco00B
COL[MA/IHOT'O B3aUMO/IeMCTBUS; 11e/TH, 3a/jau,
(YHKLMY ¥ CTPYKTYPY yIpaBJieHUs;
OpraHU3alyio U CTU/Ib paboThl pyKOBOAUTEJIS;
COOTHOLLIeHHe 1ie/ieli U CPe[ICTB B MOpa/IbHOU
JesITe/IbHOCTA COTPY/IHMKOB; HDaBCTBEHHbIE
OTHOILIEHUS B CJTY)KeOHOM KOJI/IEKTHBE
(HavaIbHUK — TIOAUMHEHHbIH,
B3aMMOOTHOILIEHUS] MeXKAY COTPYIHUKaMH);
CJTy>KeOHBIM STUKeT: OCHOBHbIE PUHLIUTIBI U
(hopMbI; yripaB/ieHHe PUCKaMH, yTpaB/ieHue
KOH(IMKTaMH; CUCTeMy MOTHBAL[UU TPY/a,
CTUMYJIUPOBaHUe CJTy>KeOHO-TPY0BOM
aKTMBHOCTU U BOCTIMTAHHE TIOJYMHEHHBIX

3HaHue THUTIOJIOTUU u
dhopmupoBaHUs KOMaH/I,
COL[MA/ILHOT'O B3aUMO/IeHCTBUSI.

¢akTopoB
criocoboB

3HaHMe Lieny, 3aaul, GyHKLUN U
CTPYKTYPBbI yIpaBJleHUsl.

3HaHWe OpraHu3alud W CTWIS paboThl

PYKOBOJUTe/IS; COOTHOLIeHWe Liejled U
CPeACTB B  MOpa/JbHOW  [J1esiTeJIbHOCTU
COTPYJHUKOB.

3HaHWe COOTHOLLIEHUs Liejied U CpPeiCTB B
MOpaIbHOU JeSITeJIbHOCTHA COTPY/IHUKOB.

3HaHWe HpPAaBCTBEHHBbIX OTHOIIEHUN B
Cy>)keOHOM ~ KOJIJIeKTVBe — (Haya/lbHUK ——
MOJUMHEHHBIM, B3aWMOOTHOLIEHUST MEXIY
COTPYAHUKAMH).

3HaHUe C/Ty>KeOHOrO STHKeTa: OCHOBHBIE
TIPUHIUITBI U (POPMBI.

3HaHue YIipaBJ/IeHUA PUCKaMU U YTIpaBJ/IEHUA

KOH(/IUKTaMK1
3HaHHWe CHCTeMbl MOTHBAIL[UM  TPYAQ,
CTUMYJIUPOBAHMUS CTy>KeOHO-TPYZ0BOM
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dKTHMBHOCTH U BOCIIMTAHMA MMOAUYHMHEHHBIX

YK-3.2. YMeHue [eliCTBOBATh B lyXe
COTPYJHUUECTBa; TPUHUMATh PeLleHUs C
co0/TF0/IeHreM MOPa/TbHO-3THUECKUX
TIPUHLIMIIOB ¥ HOPM B3aUMOOTHOLLEHUS B
KOJIZIEKTUBE; TPOSIB/ISITh yBaXK€HUE K MHEHUIO
Y KyJIbType JPYTHX; OTpefie/siTh LieJiu U
paboTaTh B HarpaB/eHUH TUYHOCTHOTO U
npocecCUOHaIBLHOTO poCTa

Ymenue JleNCTBOBATh B nyxe
COTPYAHUYECTBA.

Ymenue TIPUHUMATh pelilieHust C
cobsroieHremM MOpaTbHO-3TUUeCKUX

MNPUHLKWIIOB W HOPM B3daMMOOTHOILIEHHSA B
KOJIJIEKTHBE.

YMeHue NposB/IsATh YBa)KeHWe K MHEHUIO U
KYJbTYype JPYTUX.

YMeHue ompefensts ea U paboraTh B
HarpaB/IeHUU JTMYHOCTHOTO u
npodeCCHOHAIBHOIO POCTa.

YK-3.3. BnaseHve HaBbIKamMu pacrpezeneHust
poJiel B yCIOBUSIX KOMaH/IHOTO
B3aUMO/IeMCTBUS; MeTOlaMU OLIEHKU CBOUX
[leViCTBUM, MJIaHUPOBAHUS U YIpaB/IeHUs
BpEMEHeM.

BrasieeT HaBbIKaMM pacripejiesieHusi posieli B
YCIOBUSIX KOMaHJHOTO B3aUMO/IeHCTBYSI.

Bnaseer  MeTozamMM  OLIEeHKM  CBOMX
JleMiCTBUY, IJIaHUPOBAHUS U yTIpaB/eHUs
BpeMeHeM.

Oo6ienpodeccroHa/bHbIe KOMITETEHITUN

OIIK-4.1. 3HaHue cOBpeMeHHbIX
VMH(POPMAaLIMOHHBIX TeXHOJIOTHH U
TIPOTrPaMMHBIX CPE/ICTB, B TOM UMCJIe
OTeueCTBEeHHOr0 MPOM3BO/CTBA /IJIs1 pellieHust
3a/1au po(eCCUOHATBLHOM AesiTe/IbHOCTH,
CBsI3aHHOM C obecrieueHrieM Oe30TIaCHBIX
yCJIOBUI M OXpaHbI TPY/a, TI0yKapHOU
0€e30MacHOCTH, 3al[UTON OKPY’KaroIlel Ccpefibl

3HaeT COBpeMeHHble HH(OPMAaLMOHHbIE
TEXHOJIOTUM M TpPOrpaMMHble Cpe/iCTBa, B
TOM YKC/ie OTeueCTBEeHHOTO IPOM3BOZCTBA
I pellieHUs 3aja4 IpodecCcUoHalIbHOU
[lesaTe/IbHOCTH, CBsI3aHHOM C obecrieueHrem
Oe30macHbIX YC/IOBUM U OXpaHbBI TPY[a,
TM0’KapHOU 6e3omacHocTH, 3alUTON
OKpY’Karolller cpefibl

OIIK-4.2. YmeHue BbIOMpaTh COBpEMeHHbIE
W3MEPUTE/IbHYIO U BLIUMC/TUTEILHYIO TEXHUKY,
MH(OpPMAaLMOHHBIE TeXHOJIOTUN U
TIpOorpaMMHbIe CPe/ICTBa, CPe/ICTBA
obecrieueHus TIOYKapHO 0e30TacHOCTU
00BEKTOB U OTOBELeHHSs JIFOZeH, B TOM UHC/Ie
OTeueCTBEHHOTO MTPOU3BOACTBA [|JIsl PeIIeHHs
THUIOBBIX 3a/la4 MPOQeCCUOHATBHOM
JeaTeIbHOCTH

YMeeT BbIOMpaTh COBPEMEHHbIE
W3MEPUTENTbHYIO U BHIUHC/TUTETbHYIO
TeXHUKY, UHPOPMAIIMOHHbIE TEXHOJIOTHU U
TIpOrpaMMHBIE CPe/ICTBA, CPe/ICTBA
obecrieueHus TIOYKapHOW 0e30TaCHOCTH
00BEKTOB U OTIOBELEHHS JIIOZEH, B TOM
YCJie OTeUeCTBeHHOTO MPOU3BO/ICTRA [IjIst
PEIIIeHUsT TUIMOBBIX 3a/iau
rpodeCcCHOHAILHOMN JesiTeTbHOCTH

OIIK-4.3. CriocobHOCTb MO/Ie/TUPOBATh
OpraHu3aljOHHbIe, TAaKTUUeCKue,
TeXHOJIOTUUeCcKre, TEXHUYeCKHe POLecchl 1
CHUCTEeMBI C Lie/IbI0 ONTUMHU3aL[UU CUCTEMBI
obecrieueHust Mo’kapHOU 6e3011acHOCTH B
paMKax NpoecCUOHa/IBHON JesATebHOCTH /IS

Criocoben MO/Ie/TMPOBaTh
OpraHu3aroHHbIe, TaKTHUEeCKUe,
TEXHOJIOTUUECKUE, TeXHUUYECKHE TIPOLIeCCHI
Y CUCTEMBI C T1eJTbI0 ONTUMU3AIMUA CUCTEMBI
obecrieueHrs1 TOXXKapHOW 6e30macHOCTH B
paMKax TpodecCHOHANIBHON [1eSITeTbHOCTH

N IS pelleHust 3ajau TI0’KapHOM

peleHus 3a/jau TI0>KapHOW 0e30MacHOCTH, B

0e30MacHOCTH, B TOM UHCJIe C IPUMEHEHUEM
TOM YKCJIe C IPUMEeHEeHHEeM CPeJiCTB

CpefCcTB aBTOMaTU3UPOBAHHOTO
aBTOMATU3UPOBAHHOTO MTPOEKTUPOBAHUS

TIPOEKTHUPOBAHUS
OIlK-11.1. 3Hanue HopM (eepanbHOro | 3HaeT HOPMBI dhenepasbHOTO

3aKoHozaTenbcTBa Poccuiickoit depepanuu o

no)kapHoi  0e30mMacHOCTH,  TEeXHWYEeCKOro
persaMeHTa O TpeOOBaHMSAX  TIOXKAPHOM
0e30macHOCTH,  3all[UTBl  HaceleHus U

3aKoHo aTenbcTBa Poccutlickor Penepauyu
0 TI0’KapHOM 0e30MMacCHOCTH.

3HaeT TeXHUYECKUMN perjaMeHT (0)

3



https://base.garant.ru/10103955/741609f9002bd54a24e5c49cb5af953b/#block_2
https://base.garant.ru/12161584/
https://base.garant.ru/10103955/741609f9002bd54a24e5c49cb5af953b/#block_2
https://base.garant.ru/12161584/
https://base.garant.ru/12161584/

TepPUTOPUH.

TpeOOBaHUSX IOXKapHOW  0e30TacHOCTH,
3all[UThI HACEJIEHHUsI U TePPUTOPHHA.

OIIK-11.2. YmeHue copMyTUpOBaTh HayYHO-
TeXHUYeCKHe 33/lau UCXOAs U3 CII0KUBLIMXCS
Ha 00BeKTe yC/I0BUM OXpaHbI TPy/ja B 00/1acTu
TI0KapHOM 6e30MacHOCTH, JIMKBU/ALIN
NOCJIeICTBUM Upe3BbIYalHbIX CUTYyaLUH,

YMeet chopmynMpoBaTh Hay4Ho-
TeXHUUYECKUEe 3a/1auu UCXOS u3
CJIOXKMBIIMXCSI HA 00BbeKTe yC/IOBUI OXPaHbI
TpyZa B 00/1aCTH TI0’KapHOI 6e30macHOCTH,
JMVKBUJALIMK TIOC/IEACTBUIA Upe3BbIUaiHbIX

CTaCceHHsl UeI0OBeKa, 3all[UThl OKPY>KaroI[eH CUTyallui, CIaceHusi 4es0BeKa, 3all[UThbl
cpefibl. OKpY>Kalolller Cpejibl.

OIIK-11.3. Bnagenue HaBbIKaMH pelleHus Bnageer HaBbIKAMM  pellleHWsI HAy4HO-
HAyYHO-TeXHUUECKHX 3a/iay 110 00eCIIeueHnI0 | TeXHUUYeCKUX 3a7ad 10 00ecrieueHHto
0e30MacHbIX YC/IOBUM M OXPaHbl TPy/a B 0e30MacHbIX YC/JIOBUH W OXpaHbl Tpyja B
00J1acTsax moykapHoi 06e30TacHOCTH, obacTax TI0’KapHOM 6e30macHOCTH,

JIUKBUZALIUM TIOC/Ie[ICTBUIN Upe3BblYaliHbIX
CUTYal[1i, CllaceHus uesioBeKa, 3allliThl
OKpY’Karollel cpeibl, B TOM YUCJIe JJisi
KOTOPBIX OTCYTCTBYIOT HOpMaTUBHbIE
TpebOBaHUS MOKapHOK 6e301aCcHOCTH.

JIMKBUZAIIUM TIOC/Ie[ICTBUN Upe3BbIUaiHbIX
CUTYyal[ul, CIaceHusi uejioBeKa, 3allliThl
OKpY>)KaroIleld cpefbl, B TOM UHC/Ie JJis
KOTOPBIX  OTCYTCTBYIOT  HOPMAaTHBHbIE
TpeOOBaHMS MOKAapHOM 6€301acHOCTH.

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 PacnipejesieHre TPYAOEMKOCTH y4eOHOM JUCHUILUIMHBI 110 BUAAM padoT
o ceMecTpam u ¢opmaM o0yueHUsA

A1t 0uHOM (hopMBI 00yUeHHs

TpypoeMkocTh
By yueuoii paGorsr 3.e. yac 1o Kypcam
4
OO1iast  TPyJOeMKOCTb  TUCLIUTIIMHBI  TI0 4 144 144
yueOHOMY TUIaHY
KonHTakTHast paboTa, B TOM UHCIIe: 56 56
AyauTOpHBIE 3aHATHS 54 54
Jlekiuu (J1) 10 10
[TpakTrueckue 3ausaTus (I13) 20 20
CemuHapckue 3aHstus (C3) - -
JlabopatopHsie pabotsl (JIP) 24 24
KoHcynbTanuy nepej 3k3aMeHOM 2 2
KypcoBasi paboTa (IIpoekxT) - -
CamocrosTenbHas padora (CPC) 52 52
3auer - -
JK3aMeH 36 36
A1t 3a0UHOM (hOpMBI 00yUeHHsT
TpyA0eMKOCTb
Buj yueGHOI paboThI > Hac 1o Kypcam

2 3
OOmass  TPyJOEMKOCTb  JUCLUIUIMHBI  TIO 4 144 36 144
yueOHOMY TUIaHy
KonHTakTHasi paboTa, B TOM UuC/Ie: 18 2 16
AyauTOopHbIe 3aHATHUSA 16 2 14
Jlekiuu (J1) 2 2
[TpakTrueckue 3aHsaTus (I13) 10 10
CemuHapckue 3aHatus (C3) - -
JlabopatopHsie pabots (JIP) 4 4
KoHcysibTalmu repej; 5K3aMeHOM 2 2
KypcoBast paboTa (TIpoeKT) - -
CamocrositenbHas padora (CPC) 117 34 83
3auer - -
JK3aMeH 9 9




4.2 TemaTnueckKu JiaH, CTPYKTyPHMPOBaHHBIN 10 TeMaM (pa3jeaiam) C
yKa3aHueM O0TBe/IeHHOI0 Ha HUX KO/IMYeCcTBa aKa/leMHUYeCKHUX YacoB U BH/I0B
y4eOHBIX 3aHATHH

AJ1A 0OUHOM (hOPMBI 00yUeHHs

KonuuecTBo yacos
10 BU/iaM 3aHATUH
g
: = | E
o o =
Ne 3 g 2 S| s | &E
) HaumMeHoBaHHe TeM . = o ezl 2| E =3
n/n ° =i = SE|l » | B g &
5 = 2 Ec| © ) 5 a
o < = ® e = N e
m @ & =" (=] E
= = S F| X =
(=" I} &)
= =
1 2 3 4 5 6 8 9
1 [Tema Ne 1. ®u3uko-xumMudeckasi 28 2 10 6 - 10
. |[Mprpojia poiieccoB ropeHust
2 Tema Ne 2. 20 2 2 6 - 10
. |CamoBocTiIaMmeHeHne
3 [Tema Ne 3. CamoBO3ropaHue 20 2 2 6 - 10
4 Tema Ne 4. BeIHY>XJeHHO€ 18 2 6 - 10
. [BocriyilaMeHeHue (3a)KUraHue)
5 [Tema Ne 5. B3preiBbl. Yapueie | 20 2 6 - 12
. [BOJIHBI U JleTOHALUSI
KoHcynbTanms 2 - - - 2 -
DJK3aMeH 36 - - - - 36 -
[UToro 144 10 20 24 2 36 52




AJIsA 3a09HOM (hOPMBI 00yUeHHsA

Ko/muecTBo yacos
10 BHAAM 3aHATHI
% =
Q = = =
S = Y = 2 | E .
Ne 5 - 5 2 | ES
) HaumeHoBaHue TeM e = v ez 2 =] =3
n/n = = S S E = = e
< g < 5E| S S g A
& < g 25| 5 S
> = [§°)| 5
5 | B
)
="
=
1 2 3 4 5 6 7 8 9
1 [Tema Ne 1. ®usuko- 36 2 34
. XMMHUecKas IIpupoja
MpOLIeCCOB FOPeHust
UToro 36 2 34
2 [Tema Ne 1. ®usuko- 20 2 2 16
. XMMHYecKasi Ipupoza
MpOLIeCCOB FOPeHust
3 [Tema Ne 2. 20 2 2 16
. |CamoBoCII/IaMeHeHHe
4 [Tema Ne 3. CamoBO3ropanue 18 2 16
5 [Tema Ne 4. BeiHyXeHHOe 18 2 16
. [BocrilaMeHeHHe (3a)KUTraHue)
6 (Tema Ne 5. B3peiBbl. YapHsele | 21 2 19
. |BOJIHBI U [IeTOHALMsI
KoncynbTanus 2 2
OK3aMeH 9 9
[AToro 108 10 4 2 9 83
Bcero 144 2 10 4 | 2 9 | 117

4.3 Copgep>kaHue JUCIUTLIMHBI /IS 00yJaroIuXCcs
ouHasi popma o0yueHHsI

TEMA Ne 1. ®u3uK0-xuMHuyecKas NMpPUpPoja NporeccoB ropeHus

Jlekius. I'opeHuve - OCHOBHOM Ipoliecc Ha rnoxape. [lnams, ero cBoucTBa U
xapakTepucTuku. CoBpeMeHHbIe TIpOOJieMbl 0becrieueHus MOKapHOU 6e30macHOCTU
Ha MPOMBIII/IEHHBIX X03MCTBEHHBIX 00BEKTax.
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VcTopuueckuii 0630p HayKd O TOpeHUH. Pojib POCCHICKON HayyHOW IIIKOJIBI.
[Tpenmet, TeopeTryeckasi 6a3a v CBA3b C JPYTUMU JUCIUTIHAMH.

®U3MKO-XMMUYEeCKre OCHOBbI TODEHHs; BHUZbl TJlaMeHU U CKODOCTHU €ro
pacrpoCTpaHeHUsl; YC/IOBUS BO3HUKHOBEHUsS U pa3BUTHUSL TIPOLIECCOB TOpEeHUsl.
OcCHOBHbBIe BU/Ibl TOPHOUET0, OKUC/IUTe el Y UCTOUHHUKOB 3a)KUTaHUsI.

XuMHUUecKre peakijuM, COMPOBOXK/AIOIINe TOpeHHe, WX 0COOeHHOCTH.
MosiekyisipHO-KMHeTHYeCKOe TIpeJCTaB/ieHrHe O Tpoliecce ropeHusi. 3aBUCUMOCThb
CKOPOCTH Peaki[iy TOpeHHusl OT TeMriepaTypbl U AaBneHus. [uddy3ruoHHoe ropeHne
B BO3/lyXe — KaK OCHOBHOM MpoLjecC Ha noxkapax. [1namsi, Temmneparypa niaMmeH, ¥ Ux
U3J/lydeHue.

Knaccudukaiysi nporeccoB ropeHusi ra3oB, KUJAKOCTEM U TBepAbIX BeELLeCTB:
rOMOTeHHOe M TeTeporeHHoe, KUHeTUueckoe W u(d@y3uOHHOe, JlaMUHApHOE U
TypOy/eHTHOe, Aedsiarpal[MOHHOe W /eTOHAIIMOHHOe, OCOOEHHOCTH Ka)KIOro BH7a
ropeHusl.

MartepuanbHblii 6anmaHC TIPOL[eCCOB TopeHus. BpyTTo-ypaBHEHHe peaki[uu
ropenus. Pacxoy Bo3gyxa Ha ropeHre. CTeXMOMeTPUUeCKU COCTaB TOPrOYeil CMecH.
KoadduimeHT n30bITKa BO3/jyXa, 00beM U COCTAaB TIPOAYKTOB TOPeHUs. X UMUUECKUH
u (dusmyeckuii HeJOXKOT. [IbIM U €ro OCHOBHbIE XapaKTepHUCTHUKH, KO3(PhHUIleHT
ABIMOOODPa30BaHMUs.

IIpakTuueckoe 3aHaTHe. ['opeHUe BellleCTB B aTMoc(epe Bo3ayXxa.

MartepuanbHblii 6aaHC MPOLIECCOB TOPEHHsI.

TernoBoii 6aaHC TIPOLIECCOB FOPeHMUSI.

PacueT Temniepatypbl ropeHusl.

JIaGopaTopHas pabora. VccnenoBaHue pe)KMMOB rOpeHUs.

CamocrosiTesibHass pabora. XuMuuecKde peaki[dd, COIMPOBOXKAAOIIHe
ropeHue, ux 0co0eHHOCTU. Mo/eKy/IsIpHO-KUHeTHUeCKOoe Tpe/iCTaB/ieHue O Tiporiecce
ropeHusi. 3aBUCUMOCTb CKOPDOCTH peaKliUU TOpeHUsi OT TeMIlepaTyphbl U [IaB/IeHUS.
[To>kap, OCHOBHbIE sIBJIeHUs], TIpOTeKatoll[ie Ha To)kape (Bble/ieHHWe TervioThl U
MIPOAYKTOB TOPEHHs], KOHBEKTHBHBIM Macco-(ra30)-00MeH, TeIryiou3aydeHre 30HbI
ropenusi). SIBneHusi, COMpoBOXKZatolue roxap, OmnacHble (aKTOpbI TOXKapa U UX
BO3/IeMCTBUe Ha YeslOBeKa.

XuMUUeCcKUe peaklid, COTMPOBOXKJAIOIIMe TopeHue, UuX O0COOeHHOCTH.
MoieKy/IIpHO-KMHETUYECKOe TIpe/iCTaB/leHre O TIpoliecce TOpeHusl. 3aBUCUMOCTb
CKOPOCTH PeakLiy FOpeHusi OT TeMrepaTypbl U JAaBeHUs.

PekoMeHyemas iuTeparypa.

OcHoBHasi iutepartypa: [1-2]

HononHuTenbHas iurepaTypa: [1-2]

TEMA Ne 2. CamoBoCI/IaMeHeHHe

JIEK].[I/IH. CamoBocrijiaMeHeHue. BKCHGPI/IMEHTBHBHBIE N paCueTHble METOAbI
orpejejsieHnusa TeMriepaTypbl CaMOBOCIUVIAMEHEHHA T'd30B, I1dPOB U TbI/IeN B BO3ayXxe.
MI/IHI/IMaJ'IbHaH, CTaHAdpTHad, KpuUTr4yecCkad nu HNCTHUHHasAa TeMIIepaTypda
CaMOBOCIlV/IaMEHEeHUHI.



IIpakTHueckoe 3ausaTHe. TeMIiepaTypa CaMOBOCTUIAMEHEHHS BEIT|eCTB U
MaTepuasoB.

JlaGopaTopHass pabGora. TemmepaTrypa CaMOBOCIUIaMEHEHHWS] TOPHOUMX
JKUIKOCTEM.

CamocrosiTennbHasA pabdora. CaMoBocCI/laMeHeHHWe. OKCIIePUMEHTa/bHbIe U
pacueTHbIE METO/IbI OTIpe/le/IeHHsT TEMITePaTypbl CaMOBOCITJITAMEHEeHHUs Fa30B, TIapOB 1
mblJIelk B BO3Ayxe. MMWHMMajbHasi, CTaHJapTHas, KpPUTHYeCKass W MCTUHHAs
TeMIlepaTypa CaMOBOCII/ITAMEHEHHSI.

PagyKanbHO-1IENMHOM MeXaHW3M TIPOIIeCCOB OKUC/JEHUS W ero OCHOBHBIE
3aKOHOMEpPHOCTH. OJIEMEHTbl TEIUIOBOM TeOpHH CaMOBOCIUIAMEHEHMS] TOPHOUMX
cmeceii. TemriepaTypa camMOBOCIIJIaMeHeHHsI KaK IT0Ka3aTe/b TMOYKapHOW OMAaCHOCTH,
ITPAaKTUUYECKOe 3HAueHWe W MeTOAbl ee ompejeseHHs. MeToabl OIpe/e/eHus
TeMITepaTypbl CaMOBOCIIJIAMEHEHHSI W BJIMSHAE Ha €e BeJIMYMHY Ppa3/InyHbIX
dhakTopoB.

TemmepaTypa caMoOBOCIVIaMeHEHHWs] KaK TIOKa3aTe/b TI0KapHOW OIacHOCTH,
NpakTHUeCKoe 3HaueHWe W MeTOZbl ee ofpefie/ieHus. MeTozbl Oomnpe/esieHus
TeMIIepaTypbl CaMOBOCIIJIaMEHeHUsT W B/MSHHE Ha €e BeJWUYMHY pa3/MUHbIX
(hakTopoB.

PekomeH/iyemMas JiuTeparTypa.

OcHoBHast iutepartypa: [1-2]

HononHuTtenbHas auTeparypa: [1-2]

TEMA Ne 3. CamoBo3ropanue

Jlekmmsa. CamoBosropanve. CaMOBO3ropaHve >XUPOB U Maces, TBepAbIX
TOpPIOYUX UCKOIIaeMbIX, MPOAYKTOB PACTUTEIBHOIO MPOUCXoxAeHusa. Kpurnueckue
yC/I0BUSI CAMOBO3TOpaHus, [Iepuos, UHAYKLUU.

IIpakTHueckoe 3aHATHE. CaMOBO3ropaHyue XMMHUUYeCKUX BeleCTB [IPU
B3aUMO/IECTBUM C KMCIOPOZIOM BO3/yXa, BOZOW Y TIPU KOHTAKTeE APYT C JPYTOM.

JlaboparopHasa pa6ora. CamMoBo3ropaHue >XUPOB M Maces. OripefieneHue
HMOIHOTO YMCIIa.

CamocrositennbHasas pabora. CamoBo3ropanue. CaMOBO3ropaHve >XUPOB U
Maces1, TBep/bIX FOPIOUMX UCKOIAaeMbIX, IIPOLYKTOB PACTUTE/ILHOIO IIPOUCXOXKIEHHUS.
Kputrueckre ycnoBusi €aMOBO3ropaHusi, Iepyuof;, UHAyKUuU. CaMoBo3ropaHue
XUpoB u  wmacen. Ornpegenenve KWogHoro uuciaa. OTmiduvde  MOpPOLIECCOB
CaMOBO3TOpaHusl OT IIPOLIeCCOB CaMOBOCIUIAMeHeHUsl U 3axuranus. OrnpepeseHve
CaMOBO3TOpaHUsl M  CaMOHarpeBaHus. MexaHuU3M  TPOLIECCOB  TeIUIOBOTO
camoBo3ropaHusi  BeljecTB. (CaMOBO3ropaHve XUMHUYECKUX  BellleCTB  [IpU
B3aUMO/IEICTBUM C KMCIOPOZIOM BO3/yXa, BOZJOW Y TIPU KOHTAKTe APYT C JPYTOM.

PekomeHAyemas iMTeparypa.

OcHoBHast iutepartypa: [1-2]

HNononHuTenbHas tureparypa: [1-2]

TEMA Ne 4 . BoIHY)X/JeHHOe BOCIJIaMeHeHHe (3aKuraHue)
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JIeknus. BeIHyXeHHOe BoCI/laMeHeHue. Kputuyeckue yCioBUS 3a’KUTaHUS.
OKBUBA/IEHTHBIA KPUTHUECKUN pajinyc cepbl U KpUTHUECKOe KOJIMYECTBO TeI/IOTHI.
MuHvMasibHas SHeprus 3aKuraHus.

JIaGopaTopHas pabdoTa. BeiHyKeHHOe BOCT/IaMeHeHHe.

CamocrosiTennbHasA padora. BoiHyKeHHOe BocrlameHeHWe. Kprutrnueckue
YCJIOBUS 3@KUT'aHUs. DKBUBA/IEHTHBIM KPUTUUECKUH paZinycC chepbl U KpUTHUYECKOe
KOJIMYeCTBO TeryioTbl. MUHUMa/IbHasA SHePrus 3aKUraHus.

Otvuve MexaHu3Ma 3a)KUTaHUS OT CaMOBOCIIAMEHEeHWs U CaMOBO3rOpaHus.
CylHOCTb TeIJIOBOM Teopru 3a)kuraHus. OCOOeHHOCTH 3a)KUTaHKsI TTapOBO3/yILIHbIX
CMecel HarpeToud IOBepXHOCTbIO. (OCHOBHBIE BUJbI HCTOYHUKOB 3a)KWATaHUS.
Oco6eHHOCTH 3a)KUTaHWs 3MeKTpUUYeckol MCKpoid. TeryioBasi MOZe/b 3aKUTaHUs
yyekTpuueckor uckpou no fA.b.3enpgoBuuy. MuHMMaibHasi SHEPrusi 3aKWATaHUS.
3aBUCMMOCTh MUHUMAIbHOW 2SHEpPrusi 3aKWraHusi OT pa3iuyHbiX  (DaKTOPOB.
[TpakTryeckoe IpUMeHeHrne MUHUMAa/bHOU SHEPTyHU 3aKUTaHUSL.

PexkomeHnyemas iureparypa.

OcHoBHast iurepartypa: [1-2]

HNononHuTenbHas tureparypa: [1-2]

TEMA Ne 5 . B3pbIBEBL. Y japHble BO/IHBI U JeTOHALUSA

Jlexus. OCHOBHbIe CBeJeHUs O B3pbIBUATBIX BeljecTBaX. (OCHOBHbIE
rapamMeTpbl B3pPbIBOB ra30-, Mapo- M IbUIEBO3AYIIHBIX CMeCed. YapHble BOJIHBbI U
neToHalusi. PacripoctpaHeHue TijlaMeHU B orpaHdYeHHOM oObeme. Pacuet fiaBrieHus
B3pbiBa. OOBEMHBIE B3pBIBbI T'a30-, MAPOBO3AYIIHLIX U TIBLIEBO3AYIIHBIX CMeCei.
OCHOBHBIE CBOWCTBA Y MapaMeTphl YIapHbIX BOJH. TPOTUIOBBIU SKBUBA/IEHT.

IIpakTHueckoe 3aHsATHe. Ananus B3DbIBO-, M0>KapoOIacHOCTH
WHAVBHUya/lIbHBIX BellecTB. PacueT MakKCHMMa/lbHOTO U HW30BITOUHOTO JAB/IEHHS
B3pbIBa. OmipefiesieHne TPOTUIOBOTO SKBUBAJIEHTA.

CamocrositennbHasA pabora. OCHOBHbIE CBe/IeHHSI O B3PbIBUATHIX BEIleCTBaX.
OcCHOBHBIe MMapaMeTpbl B3PbIBOB r'a30-, Napo- U MbLIEBO3AYILIHbIX CMeCel. YjapHble
BO/IHBI U JleTOHAIUs. PacripocTpaHeHue MjlaMeHU B OrpaHHUeHHOM oObeme. PacueT
naByeHus B3pbiBa. OOBeMHbIe B3pbIBbI Ta30-, MAPOBO3/YIIHBIX U TMbLIEBO3AYIIHbBIX
cMmecer. OCHOBHBIE CBOMCTBA W TlapaMeTpbl yAApHBIX BOJIH. TPOTU/IOBBIM
5KBUBAJIEHT.

[To>kapoB3pbiBOOe30MacHble, IM0XKAPOB3PBIBOOMIACHbIE U TI0XKApOOTIacHbIe
KOHLIEHTPALlMM TOPIOUMX Ta30B W MapOB TOPHYMX JKUJAKOCTeU. PDu3nmueckue u
XUMUYeCKre B3pbIBbI, KaCcCU(UKALUS B3PHIBOB MO TJIOTHOCTH BeIeCTBa, M0 THUIaM
XUMUYECKHX peaki[uii, SHepruu U MOIIHOCTH, (JopMe y/IapHOU BOJIHBI, IJTUTETbHOCTH
umnysabca. IlajeHne W oTpakeHWe yAapHbIX BomH. OObemMHBIE  B3pBIBBI
ra3onapoBO3/lyIIHbIX M TMbLIEBO3AYIIHbIX CcMecel. [leTOHal[Us B >KUAKOCTSX U B
TBEPZOM TeJle.

PekomeHpiyemasi iuTepaTrypa.

OcHoBHasi iutepartypa: [1-2]
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HononHuTenbHas iurepaTypa: [1-2]
3a0uyHas (hopMa 00yueHHUsA
TEMA Ne 1. ®u3uko-xumMmuyeckKas pupoja npouneccos ropeHus

Jlekusi. ['opeHre - OCHOBHOI mMpoljecc Ha moykape. [1namsi, ero cBoiicTBa U
xapakTepucTuku. CoBpeMeHHbIe TIPOOIeMbl o0OecrieueHus1 MOKapHOUW 0e30macHOCTH
Ha MPOMBIII/IEHHBIX X03iCTBEHHBIX 00BEKTax.

Wcropuueckuii 0630p HayKu 0 TOpeHHH. Posib poCCUNCKONM HayYHOM IITKOJIBI.
[Tpenmet, TeopeTryeckasi 6a3a v CBSA3b C JPYTUMU JUCLIUTIHAMHU.

®U3MKO-XMMUYEeCKe OCHOBbI TOpDEHHs; BHUAbl TJlaMEeHU W CKODOCTH €ro
pacrnpoCTpaHeHUsl; YC/IOBHS BO3HUKHOBEHHS W pa3BUTUSI TIPOLIECCOB TOpEHUSI.
OcCHOBHbBIe BU/Ibl TOPIOYET0, OKUC/IUTe el Y UCTOUHHUKOB 3a)KUTaHUSI.

XUMHUeCKre peaklid, COMPOBOJKIAIOIINEe TOpeHHe, WX OCOOEHHOCTH.
MoJieky/IIpHO-KMHETUUeCKoe TIpe/iCTaB/lieHhe O Tipollecce TOpeHusl. 3aBUCUMOCTb
CKOPOCTH peakl|iy TOpeHusl OT TeMriepaTypbl U AaBnenHus. [Juddy3ruoHHoe ropeHne
B BO3/lyXe — KaK OCHOBHOM MpoIjecC Ha roxkapax. [11amsi, Temreparypa njiaMeH, ¥ UX
H3J/TydeHue.

Krnaccudukaiiys rmpoieccoB TOpeHus: ra3oB, KUAKOCTeN U TBep/bIX BeIlleCTB:
rOMOTeHHOe M TeTeporeHHoe, KUHeTUueckoe M Ju(d@y3uoHHOe, JaMUHApHOE U
TypOy/eHTHOe, AedJarpaljMOHHOe U /eTOHALIMOHHOe, 0COOEHHOCTH KaXK[Oro BH7a
ropeHwusl.

MartepuanbHbiii 6anmaHC TIpOL[eCCOB TopeHUs. BpyTTo-ypaBHeHHe peakiuu
ropenusi. Pacxos Bo3ayxa Ha ropeHre. CTexroMeTpUUeCKUil COCTaB roproueid CMeCH.
KoadduimeHT n30bITKa BO3yXa, 00beM U COCTaB TIPOAYKTOB TOpPeHUs. X UMUUYeCKUH
1 Gu3nueckuii Hefo)Kor. [IbIM M ero OCHOBHbIE XapaKTePHUCTHUKH, KOM@HI[HeHT
IBIMOOOPA30BaHMS.

IIpakTHYeckoe 3aHATHe. MaTepyabHbBINA Oa/laHC MPOIeCCOB TOPeHMs.

JIaGopaTopHas pabota. VccienoBaHue pe)MMOB FOpeHUS.

CamocrosiTenibHasi pabdora. XuMuueckKve peaki[id, COMPOBOXKAAOIIHE
ropeHue, ux 0Co0beHHoCTHU. MoJIeKy/IIpHO-KHHeTHUeCKOe TIpe/iCTaB/ieHre O TIpoliecce
ropeHusi. 3aBUCUMOCTb CKODOCTH peakLiMU FOpeHUs OT TeMIlepaTypbl U [IaBJIeHUS.
[To>kap, OCHOBHBIE sIBJIeHUs], TpPOTeKarol[yue Ha Mo)kape (BblAe/eHUEe TeryioTbl U
TIPOAYKTOB TOpPEHHsl, KOHBEKTHBHBIM Macco-(ra30)-o0MeH, Teryiou3nydyeHre 30HbI
ropenusi). SIBneHusi, compoBoXKzatoiue roxap, OmnacHele (akTOpbl MoXKapa M UX
BO3/IeHiCTBYE Ha Ye/IOBeKa.

XUMHUUeCKre peaklid, COMPOBOKIAIOIINe TOpeHHe, WX OCOOEHHOCTH.
Movieky/iipHO-KMHETUYeCKOe TIpe/iCTaB/lieHre O Tipollecce TOpeHusl. 3aBUCUMOCTb
CKOPOCTH peakl|iy ropeHusi OT TeMrepaTypbl U JaBleHUs..

PexkoMeHyemas jidTepaTypa.

OcHoBHast tutepartypa: [1-2]

HNononHuTenbHas tureparypa: [1-2]
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TEMA Ne 2. CamoBoOCILIaMeHEeHHe

IIpakTHueckoe 3aHATHe. Temrieparypa CaMOBOCIJIAMEHEHUsI BelleCTB WU
MaTepuasoB.

JlabopaTropHasa pabora. Temmeparypa CaMOBOCIUIaMEHEHUsI TOPHOUUX
JKUJIKOCTEM.

CamocrostennbHaa pabora. CaMoBocIjiaMeHeHUe. JKCIIepUMeHTa/lbHble U
pacueTHbIe METO/IbI OTIpe/ie/IeHUsT TeMIlepaTyphbl CAMOBOCILJIaMeHeHHsI Ta30B, MapoB U
nbUled B Bo3Ayxe. MuHMManbHas, CTaHJapTHasi, KpUTHYecKas W HWCTUHHas
TeMIlepaTypa CaMOBOCIIJITAMEHEHUSI.

PagykanbHO-11eMHOM MeXaHW3M TIPOLIeCCOB OKWCJIE€HUSI M ero OCHOBHBIE
3aKOHOMEPHOCTHU. OJIeMeHTbl TeIVIOBOM TeOpHMH CaMOBOCIJIAMEHEHUS] TOPHOUMX
cmeceli. TemriepaTypa camMOBOCILJIaMeHeHHsI Kak T0Ka3aTe/b MOKapHOW OMacHOCTH,
MpakTUUYecKoe 3HaueHWe U MeTOo/bl ee ompejeneHus. MeToAbl OIpejeeHus
TeMIiepaTypbl CaMOBOCIIJITaMeHeHUsI U BJIMsSHAE Ha ee BeJMUMHY pa3/InuHbIX
(hakTOopOB.

TemniepaTypa caMoBOCI/IaMeHEHMsI KaK TOKa3aTe/b TM0)KapHOM OMacHOCTH,
MpaKTUUYeCcKoe 3HaueHWe U MeTOo/bl ee ompejeneHUs. MeTozAbl OIpejesieHus
TeMIlepaTypbl CaMOBOCIIJITaMeHeHUSI U BJIMsSHAE Ha ee BeIMUMHY pa3/IMyHbIX
(hakTopoB.

Pexkomenjyemas iureparypa.

OcHoBHas nuteparypa: [1-2]

HNononHuTenbHas iurepatypa: [1-2]

TEMA Ne 3. CamoBo3ropanue

INpakTuueckoe 3aHaTHe. (CaMOBO3rOopaHUMe XUMHUUYECKHUX BeIlleCTB TIpU
B3aUMO/IeiCTBUM C KMCIOPO/IOM BO3/lyXa, BOZOW 1 TIPU KOHTAKTe APYT C JPYTOM.
CamocrosiTennbHass padora. OTivune TPOLECCOB CaMOBO3TOPaHUsI OT
MPOLIECCOB CaMOBOCIVIAMEHeHUs1 U 3axuraHusi. OrpejiesieHre CaMOBO3TOpaHUsi U
camMoHarpeBaHus. MexaHM3M TMPOLIECCOB TeIJIOBOIO CAMOBO3rOpaHUsi BellleCTB.
CaMoBoO3ropaHve XHMUUECKMX BeIlleCTB TPU B3aUMOJEHCTBUHA C KHCIOPOJIOM
BO3/lyXa, BOZIOW U MPU KOHTAKTe APYT C JPYTOM.
PexkomeHnyemas iureparypa.
OcHoBHasi iutepartypa: [1-2]
HononHuTenbHas iurepaTypa: [1-2]

TEMA Ne 4 . BoIHY)X/JeHHOe BOCIIJIAMeHeHHe (3aKuraHue)

IIpakTHueckoe 3aHATHEe. PacueT MUHMMA/ILHOW SHEPrUsl 3aKUTaHUSL.

CamocTosTe1bHasA padora.

OTnuure MexaHU3Ma 3aKWraHWsl OT CaMOBOCILJIaMEHEeHUsI U CaMOBO3TOPaHUsl.
CyIITHOCTb TEIJIOBOM TeopuH 3a)kuraHuss. Oco0eHHOCTH 3a)KUT'aHUS TTapOBO3AYIITHBIX
cMecell HarpeTou TIOBepXHOCTbIO. (OCHOBHbIE BU/Ibl HCTOYHUKOB 3a)KHATaHUS.
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OcobeHHOCTH 3a)KUTaHMS S7eKTPUUEeCKOM HCKpoi. TeroBas MOZe/b 3a)KUTaHUS
yyekTpuueckor uckpou no fA.b.3enpgoBuuy. MuHMManbHasi SHEpPrusi 3a)KUTaHUS.
3aBUCMMOCTh MUHUMAIbHOM 2JHEpPrusi 3aKWUraHus OT pa3luuHbIX  (HaKTOPOB.
[TpakTyeckoe IpUMeHeHrue MUHUMAabHOU SHEPTyr 3aKUTaHUSl.

PexkomeHnyemas ireparypa.

OcHoBHast iutepartypa: [1-2]

HNononHuTenbHas turepatypa: [1-2]

TEMA Ne 5 . B3pbIBbl. Y japHble BO/IHBI U AeTOHALMA

ITpakTHUeckoe 3aHATHe.AHaIu3 B3pbIBO-, 10’Kapo0racHOCTH
VHJVBU/Ya/IbHBIX BEllleCTB.

PacyeT MakCMMa/ibHOTO W W30BITOUHOTO JaBjieHUs1 B3pbiBa. OmpefeseHue
TPOTWUJIOBOTO SKBUBAJIEHTA.

CamocrosiTeTbHasA paboTa. ITo>kapoB3pbiBOOe30MacHbIe,
TI0’KapOB3PBIBOOIIACHbIE Y TI0’KApOOIIacHble KOHIIeHTpAl[MK TOPHOYMX ra30B U MapoB
TOPIOYUX >KUJKOCTel. Pusnueckre U XUMHUUYeCKHe B3PbIBbI, K/lacCU(dUKal[1si B3PbIBOB
0 TJIOTHOCTH Bell[eCTBa, M0 TUMAM XUMHUUYECKUX peaki[ui, SHepruu U MOII[HOCTH,
dbopmMe yziapHOl BO/HBI, AJIUTeTLHOCTU UMMYJIbca. [lazieHue U oTpakeHUe yJapHbIX
BoMH. OOBeMHBbIe B3pbIBbI Ta30MapOBO3AYIIHBIX M MbIIEBO3AYIIHBIX CMeCei.
[leToHaLMs B )KUKOCTSAX Y B TBEPZAOM TeJie.

PexkomeHnyemas iureparypa.

OcHoBHasi iutepartypa: [1-2]

HononHuTenbHas iurepaTypa: [1-2]

5. MeToguuecKre peKOMeHAAMH 110 OPraHu3alui U3yYeHUst
AU CIUILTHHBI

[Tpu peanu3al[iu TPOrpaMMbl AUCIUIUIMHBI HWCTIONB3YIOTCS JIEKI[MOHHbIE U
TIpaKTHUeCKHe 3aHATHs/CeMUHAPCKUe 3aHATHS, TabopaTopHbie paboThI.
OOITUMHU T[1e/IIMH 3aHATHH SBJISFOTCS:
- 000011leHre, cUCTeMaTU3allysl, YI/IyO/ieHWe, 3akKperieHHe TeopeTHueCcKuX
3HaHUU 110 TeMaM JUCLUTUTUHBI;
- dbopMupoBaHre yMeHUM TIDUMEHSTb TI0JlyueHHble 3HAHUS Ha TIPaKTHKe,
peasi3alysi eAMHCTBA UHTE/JIEKTya/IbHOW U TTPAKTUUeCKOM esITe/TbHOCTH;
- BbIpabOTKa TPU pellleHny TI0CTaB/IeHHBIX 3afiau TpodeCcCUoHaMbHO 3HAUYMMBIX
KauecTB:  CaMOCTOSITeIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOMU
WHUIMATHBBI.

LlenstMu IeKI[UHN SBISIFOTCS:
- [aTb CUCTeMAaTU3WpPOBaHHbIe Hay4yHble 3HAHWS 110 JUCIUIUIMHE, aKI|eHTUPOBAB
BHUMaHHe Ha HarboJiee CJI0JKHBIX BOTPOCAX;
- CTUMYJIUPOBaTh AaKTHUBHYIO T[I03HaBaTebHYIO [JesTeIbHOCTh OO0yYaroImmxcs,
crioco6cTBOBaTH (hOPMHUPOBAHHIO MX TBOPUECKOTO MBIIIIIEHYSI.

B Xofe TIpakKTHYeCKOro 3aHATHS oO0ecrieurdBaeTCs IIPOLIeCC aKTWUBHOIO
B3aMMO/IeiCTBUS 00yUarOIIUXCsl C TIperio/iaBaTesieM; MpHUOOpeTaroTCs TpaKTHUeCcKre
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HaBLIKK U yMeHHMs. [le/ib TTPAaKTUUECKOTO 3aHSATHS: YIIYOHTh W 3aKPeIUTh 3HaHUS,
MoJiydeHHble Ha JieKuM, (OpMHUpOBaHWE HAaBBIKOB MCIOJb30BaHUSI 3HAHUM /ISt
pellleHUs1 TIpaKTAUeCKWX 3ajlau; BBITIOJTHEHWEe TeCTOBBbIX 3a/laHMK MO TIpOBepKe
TOTyUYeHHbIX 3HAHUM U YMEHUHU.

CamocTosiTelbHasg pabota oOyuarol[UXcs HampaB/ieHa Ha yriybieHwe u
3aKperyieHWe 3HaHWM, TIOJyUeHHBIX Ha JIEKIUAX W JPYTHX 3aHSTUSX, BBIPAOOTKY
HaBLIKOB CaMOCTOSITe/TbHOTO aKTHUBHOTO MPUOOpeTeHUs] HOBBIX, /IOTOJHUATETbHBIX
3HaHWH, TTOATOTOBKY K TMPeCTOSIIIUM 3aHSITHSIM.

6. OueHouHble MaTepHua/bl 0 AUCHUIIUHE

Teky1iiuii KOHTPO/Ib YCIIEBaEMOCTH 00ecTieurBaeT OljeHUBaHUe X0Zia OCBOEHUS
MVICLIUTUIVHBL, TIPOBOJAUTCSL B COOTBETCTBUU C COZEP)KaHUEM JUCLIUIUIVHBI 110 BUaM
3aHATHM B (hopMe Ompoca/pereHus 3a7au/ TeCTUpOBaHUs/ OTYeTa I10 1abopaTopHOM
pabore.

HpOME}KYTO‘—IHaH dTTeCTalus obecrieurBaeT OLI€EHMBAHHWE TMPOMEXYTOUYHBIX U
OKOHYATEJ/IbHBIX PE3YyJ/IbTATOB O6y‘JEHI/IH o AWCLHUIUIMHE, TIPOBOAWUTCA B (bopMe
9K3dMe€Hd.

6.1. IIpumepHbIe OLjeHOYHBbIEe MaTepHaJbl

TuroBblie BOIIPOCHI /A/IA OIPOCA:
1. [aiiTe ompejiesieHHe TOXapa W HA30BUTe HeOOXOAUWMble W [JOCTAaTOUHBIE
YCJIOBUS TOPEHUS.
2. TlpuBesuTte npyuMepbl POCTLIX Y CJIOXKHBIX Bell|eCTB:
a) TOPHOYMX Y HErOprouYuXx;
6) Heroprouwx, Mpe/ICTaB/SIOIINX TI0’KaPHYIO OTIaCHOCTH;
B) IMpe/ICTaB/ISAIOL[MX OMACHOCTh MPY B3aUMO/eCTBHUU C BOJOM;
') OKCUIUTENeu;
1) BOCCTaHOBUTEJIEN;
€) OTHeTylIall[UX BeleCTB.
3. [lepeuniciivTe repBUYHbIE U BTOPUYHBIE OMacHbIe (haKTOPhI TToXKapa.
4. Yto Ha3bIBaeTCs roprodeit cpemoii. B uem ocobeHHOCTH oOpa3oBaHUS
TOprOYen Cpeibl [J1s1 )KUAKOCTeN Y TBepbIX TOPHOYMX MaTeprasoB?
5. [IpuBeuTe nprMepbl KICTOYHKUKOB TEIJIOBBIJETIeHUs] PAa3/IMYHOM TIPUPO/BI.
6. Kakue (hakTophbl BAMSIOT HAa CKOPOCTh PeakLiy TopeHusi?
7. UTO gBAsIeTCA OCHOBHOM TMPUYMHOW yBE/MUEHHS CKOPOCTH pPeakLUWH Tpu
TIOBbILLIEHUY TeMIlepaTyphbl?
8. UTo Ha3bIBaeTCsl B3pbIBOM?
9. INpuBeuTe pUMepbl HH3UUECKUX U XUMUUYECKHX B3DBIBOB.
10. B yem pasnvure MexaHU3MOB Jle)iarpaljiOHHOTO U IeTOHALIMOHHOTO
ropeHus?
11. YTo Ha3bIBaeTCss MaKCMMa/IbHbIM JjaBjieHUeM B3pbIBa?
12. Yrto Ha3bIiBaeTCs U30BITOUHBIM JlaB/ieHHEM B3pbIBa?
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13. UTo Takoe TPOTU/IOBBIM 3KBHBAJIEHT B3pPbIBa?
14. IIpuBeuTe NpUMepbl KOHAEHCUPOBAHHBIX B3PbIBUAThIX BelLeCTB?

TumnoBble 3ajJaHUA /ISl TECTUPOBAHUSA:
Ha uTo pacxopmyeTcs Bbifie/isitfOlast TEJIOTa PeaKLuil OKHUC/IeHUS ?
1. Ha HarpeB CTeHKM COCyZia ¥ paCCeMBaHUE B OKPY’KAIOLLYIO Cpejy.
2. Ha HarpeB cmecu.
3. Ha HarpeB cMecu ¥ pacCcerMBaHue B OKPY>KaroIl[yk0 CpeJy.
4. Ha pacceviBaHue 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. Illap.
Kak u3meHsieTcs TeMmriepaTypa CamMOBOCIUIAMEHEeHUsI B TOMOJIOTMYECKOM PSAAy
YIJIEBO/IOPO/IOB MPU YBEJIUUEHUU UX MOJIEKY/ISIPHOM MacChl?
1. Bospacraer.
2. YMeHblllaeTcs.
3. 3aBUCUT OT (DOPMBI COCY/Ia.
4. He mensiercs.
[To kKakOMy MexXaHM3My MPOTEKArOT MPOLeCChl CAMOBOCI/IAMEHEHUS?
1. TeroBom.
2. Karamitrhueckum.
3. LenHom.
4. llernHOU U TEIJIOBOM.
11 Kakux BellleCTB TemIieparypa CaMOBOCIVIAMEHeHUs SIBJIIeTCsl [0Ka3aTesieM
TI0’KApHOM OIMacHOCTU?
1. T'a3bL
2. KugKocCTu.
3. TBepppble BeljecTsa.
4. Bce arperaTHble COCTOSTHUS.

TunoBble 3a5aun:

1. PaccunTtaTh 00beM BO37yXa, HEOOXOAWUMBIM I TIOJHOTO cropaHus 20 Kr
tonyona CeHsCHs. Temneparypa 50°C, gasnedue 780 MM pT.CT, KO3(DHULIMEHT
n30bITKa Bo3ayxa 1,6.

2. Kakoit 06beM Bo3yxa HeOOXOAUM [ist TIOIHOTO cropanust 40 mM° mporeHa
C;Hes 11pu cTaHAApTHBIX YCIOBUSX, eC/id KO3 hUI[HeHT u30bITKa BO3/[yxa paBeH 27

3. Kakoii ob6memM Bo3ayxa HeoOXOAWM [/ TIOJHOTO CropaHus 15 Kr
6yrunamuaa C,HoNH,? Temneparypa — 5°C, nasnenwe 1,1 aT, Ko3bdwuipeHT
130bITKa Bo3ayxa 1,4.

4. Cropaer 100 m> BogsHOro rasa, cocrosmiero us 40,0 % okcuza yriaepoja,
50,0 % Bogopopga, 4,5 % guokcupa yriaepoaa, 5,0 % asora u 0,5 % wmeraHa.
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Omnpegenmuts 00BeM BO3/lyXa, KOTOPbI HEOOXOAWM [JisI TIOJIHOTO CrOPaHUs JAaHHOTO
KOJINUeCTBa ra30BOM CMeCH. Y C/IOBUsI HOpMasbHble, o = 1,4.

5. Onpegenuts 006beM BO37yXa, HEOOXOAUMBINA [ TMOJHOro cropanus 50 m’
JIOMEHHOro rasa, cocroswmero u3s 9,0 % guokcuga yriaepoga, 31,0 % oxkcuga
yriepoga, 0,3 % metana, 2,0 % Bogopoza u 57,7 % a3ora. Y CJ10BUSI HOpMaJibHbIe, O
=1,7.

6. PaccuutaTh 00BbeM BO34yxa, HeOOXOAMMBINA /s IMOJHOrO cropaHus 25 m*
CBeTUJIbHOI'O rasa, cocrodiiero us 3 % auokcuzaa yriepoza, 8 % okcuzaa yriepoja,
35 % wmetaHa, 48 % Bogmopoaa, 3 % a3ota U 3 % 3TaHa. Y C/I0BUSA HOpMAaJIbHBIE, O =
1,5.

7. Kakoii 06beM a30Ta COJep)KUTCS B MPOAYKTaX TMOJJHOTO CrOPaHUs B BO3ZyXxe
10 M’ rasosoii cmecu coctaBa: 25 % auernnena C,H, u 75 % N,. Ycinosus
HOpMaJibHbIe, oL = 1.

8. Cropaet 14 kr pe3uHsl, cocTosien u3 78 % yrnepoga, 9 % Bogopoga, 9 %
cepel, 1% asora u 3 % kucimopoga npu t =16°C u p =780 mm pr. ct., o = 1,9.
OmnpesiesuTh 06b€M U TIPOLIEHTHBIN COCTaB BbI/IETUBIITNXCS IPOAYKTOB TOPEeHUS.

9. Onpegemuts o00beM U TIPOLIEHTHBIM COCTAaB TIPOAYKTOB TOPeHMUs,
00pa30BaBIIMXCS TIPU TIOJIHOM CTOPaHWM 3 KI' HUTPOKJ/IETYATKH, COCTOsIIIel u3 28,6
% yrnepopa, 57,1 % kucmopopa, 3,2 % Bogopoga u 11,1 % asora, npu t =20 °C u p
=110 KIla, a = 2,0.

10. PaccuurtaTh TemIiepaTypy TopeHHsi OeH30/ia, ec/jid TIOTepU Terlia
n3ayueHreM cocTaBsitioT 20 %, a KoadduimeHT u3bbiTKa Bo3ayxa 1,8.

dopmMa oTueTa no jiadopaTopHoii padore:
OtueTt o naboparopHoi pabote No_

Ha3BaHue paboThi:
Llesib paboTh:
Martepuasbl ¥ 000py/J0BaHHe, UCTIO/b3yeMble B paboTe:
Omnwmcanve 00pasi[OB UCC/IeZIOBAHMS:
NccnenoBaTenbCcKasi yaCThb:
Xo[, viccne[oBaHUs: OMMCaHUe METOUKH UCCTIe/JOBAHKSI.
ObpaboTKa pe3y/bTaTOB:
BriBoibI:

IIpuMepHBIN NepedyeHb BONPOCOB, BBIHOCMMBIX Ha 9K3aMeH:

HaviTe oripeziesieHUe TIOHSTHIO «TOPEHUEY.

Ha3oBure nporeccel, poTeKaroLye Tpy rnoxape.

Ha3zoBuTe HeOOXOAUMBIE U JOCTaTOUHBIE YCIOBUS JJIsI TOPEHMS.

[atiTe oripefiesieHUe TIOHSITUIO «T10Kap».

B ueMm oT/iMuMe KUHETUUYECKOT0 ropeHus OT Aud(Py3rOHHOTr0 ropeHus ?
Yro siBnisieTCs ABWKYILE CU/I0OM KOHBEKTUBHBIX TTIOTOKOB Ha Moxkape?
Kakou nporiecc 1e)KUT B OCHOBE TOpeHuUsi?

[TepeuncTe OCHOBHBIE TIPU3HAKK FOPEHUS.

[TpuBeauTe KnaccuurKal|o TOPOUMX MaTepyasoB.

LONO RN E
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10. Kak B MOKapHO-TeXHUYECKUX pacyeTax 3anvCblBalOT XMMHYeCKue IPOLeCChl
TP TOPEHUU?

11.  OT uero 3aBUCUT CKOPOCTb XMMHUYECKOU peakKl[y MPY FTOPEHUN?

12. Kakwue ¢pu3myeckue npoLecchbl MPOTEKarT MPYU TOPEHUN?

13. UYTo Takoe roMOreHHOe ropeHve?

14. Yto Takoe rereporeHHoOe ropeHue?

15. [avire oripefienieHue TijlaMeHU.

16.  OxapakTepusyliTe (DpOHT IJlaMeHU U MPOL[eCC B HEM TTPOUCXOJSIIIHE.

17. UYro Takoe ropeHue B JaMUHapPHOM pexume?

18.  Uro Takoe ropeHue B TypOyJIeHTHOM pe>XuMe?

19. Ot yero 3aBUCUT MOJIHOE BpeMs TOPeHUs1?

20. HasoBuTe onacHble (hakTOpHI MOXKapa.

21. OrtpaxaeT /M CyMMapHOe YypaBHeHHE peakLUd TOpeHUsl [AeUCTBUTENIbHO
TIPOMCXOJSLLKe IPOLeCChl?

22. UYto Ha3bIBaeTCs yZeabHbIM PacX00M BO3/lyXa Ha ropeHuve?

23. Kak onpefensieTcsi yJenbHbIA pacxof, BO3/lyxa Ha TOpeHWe, eC/d roproyee —
VH/IUBU/lya/IbHOe XUMHUUYEeCKoe CoeJuHeHre?

24. Kak onpefensieTcsi yJenbHbIA pacxof, BO3/lyxa Ha TOpeHue, eC/ii ropryee —
BellleCTBO HEM3BECTHOI'O CTPOEHMs1, HO U3BeCTHOI'O 3/IeMeHTHOI'0 COCTaBa?

25. Kak Ha3blBaeTCsd KOHLIEHTpallUsi TOplHuYero, HWKe KOTOpOM TopeHue
TipeKpalaeTcs?

26. Kakue ObIBarOT BU/IbI TOPEHUS?

27. Korga HaO/moaeTC KHHETUUECKOE TOpPeHre?

28. Korga Habmogaercs auddy3roHHOe TopeHre?

29. H306pa3ure cxeMy pacripe/ie/ieHUs IPO[yKTOB FOPeHUs B TVIaMeHHU.

30. K3o6pa3ure cxeMy pacripeie/ieHUsI TapOB rOpPIOYero B TJIaMeHH.

31. YeMm 0OBSICHUTb, UTO TPH TOPEHWH OAHOTO W TOTO ’K€ BeIeCTBa MOJKET
BbI/IeJIATHCS pa3HOe KOJIMYECTBO TeIrIOThI?

32.  [lauiTe onpefe/ieHUe HU3IIEN U BbICILIEN TEJIOThI TOPEHUSI.

33. Tlpu peanbHBIX MOKapax BbIJe/S€TCS BbICIIAsA WA HU3LIAsA TerioTa FOPeHus?
[Touemy?

34. Kak paccuuraTh TeIuIOTy TOpeHusl, eC/Jii TOopruee — UWHAUBUAYAIbHOE
XUMUYECKOe coeIMHeHue?

35. Kak paccuuraTh TeruioTy rOpeHusi, eC/ii roproyee — Bel[eCTBO HeU3BeCTHOI'O
XVMHUYECKOr0 CTPOeHUs], HO U3BEeCTHOI'0 3/IeMeHTHOI'0 COCTaBa?

36. Kakue ycnoBusi MPUHATO Ha3bIBaTb HOPMa/IbHBIMU (JjaB/ieHHe, TeMriepaTypa)?
37. Uto Takoe yje/ibHas TeIjioTa TOPeHUs1 U KakoBa ee pa3MepHOCTh?

38. B uem oT/Mure TeopeTHUeCKOH, KaJlopUMeTpHUYecKow, afrabaThUueckKod u
JIeMCTBUTEIbHOM TeMIlepaTypbl FOpeHus1?

39. YTo HY>KHO 3HaTh, UTOOBI paCCUUTATh TEMIIEPATYPy FOPEHUS?

40. Kak paccunTtath B TIepPBOM ITPUOIMYKEHNUH TEMIIEpaTypy FOpeHus?

41. Kak npousBecty 60/1ee TOUHBIM pacyeT TeMrepaTyphbl TOPEHUS?

42. UYemy 1ipub/iM3uTeNIbHO paBHa TeMmIlepaTypa TOpPeHUs  JpPeBeCHHbI,
He(TenpoAyKTOB?
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43. Y Kakux Bell|eCTB MaKCHMaJ/lbHas TeMIiepaTypa roOpeHusi B BO3ayxe?

44. Kak BiusieT TIpUPOJA OKUC/IUTE/IS Ha TemIieparypy ropenus? I'me oHa Bblle:
TIpU TOPEHUU B BO3/Iyxe, B KUCI0poAe uiu dhrope?

45. Yro Takoe caMOBOCII/IaMeHeHre?

46. Kakwue Be OCHOBHBIX TEOPHH OOBSICHSIOT MPOLIECC CaMOBOCII/IAMEHEHUS?

47.  Otivuue NpoLeccoB CaMOBOCIUIAMEHEHMs OT IIPOLIeCCOB CaMOBO3TOpaHus.

48. PaauKanbHO-I]ENTHOM MeXaHW3M TIPOLIeCCOB OKHCJIeHWSI U ero OCHOBHbLIE
3aKOHOMEPHOCTH.

49. DneMeHTHhI TerJIOBOW TEOPUM CaMOBOCIIJIaMEHEHHUSI TOPHOUMX CMeCeH.

50. Temmeparypa CamMOBOCIUIAMEHEHMSI KaK T[IOKa3aTe/b TMO’XKapHOM OMaCHOCTH,
TpaKTUUeCcKoe 3HaueHue.

51. Mertoabl ornpepesnieHuss TeMIiepaTypbl CaMOBOCIUIAMEHEHUs U B/IUSHHE Ha ee
BeJIMUMHY pPa3/MUHbIX ()aKTOPOB.

52.  OtimnuMe 1NpoLeCcCOB CaMOHAarpeBaHUsl U CaMOBO3TOpPaHUs BelleCTB.

53. (CamoBoO3ropaHue >KMpPOB U MaceJl.

54. Uro Takoe MOJHOE YMCJIO0 U KaK OHO XapakKTepu3yeT CK/JIOHHOCTb Macen K
CaMOBO3TOPaHUI0?

55. CamoBo3ropaHue yrjieu U MPolyKTOB PaCTUTEbHOTO TTPOUCXOKEHHSI.

56. CamoBo3ropaHve XUMUYeCKUX BellleCTB (XMMHUUYeCKOe CaMOBO3rOpaHUe).

57. Kakou mpusHak Mpu 3KCIepTH3e M0XKapoB yKa3bIBaeT Ha MPU YMHY MOXKapa —
CamMOBO3ropaHue?

58. Uem omiMyaeTca MexXaHU3M 3aKWUrCaHUs OT CaMOBOCIUIAMEHEHUs U
CaMOBO3ropaHue

59. B ueM 3ak/r04aeTcsi CylIHOCTh TEJIOBOW TEOPUU 3a)KUTaHUS?

60. KakoBbl 0C0O0EHHOCTM 3a)KWUTAaHHS TIAPOBO3AYIIHBIX CMecell HarpeToi
TI0BEPXHOCTBIO?

61. Ilepeuucivre OCHOBHBIE BU/bl UCTOYHUKOB 3aKUTaHUSI.

62. KakoBbl OCOOEHHOCTH 3a)KUTAHUS TIAPOBO3AYIIHBIX CMeCed 3/IeKTPUUeCKOM
VICKpO?

63. Uto Takoe MUHUMAaJIbHAA SHEeprus 3aKUraHus?

64. KakoBa 3aBUCMMOCTb MHHUMA/JbHOM SHEPrUM 3a)KUraHUs OT HEKOTOPBIX
(dhakTopoB?

65. IIpakTnyeckoe mpuMeHeHHe MUHUMA/TbHOU SHEPTUM 3aKUTaHUS.

66. Kakoe 3HaueHue 7l OL[eHKH I10KapoB3pbiBoOe30macHoCTH uMmeroT KITP?

67. Kakue KOHLeHTpALMK CUATAIOTCS T10’KapOB3PbIBOOE30TIaCHBIMU?

68. Kakue KOHLIEHTpaLi CUUTAIOTCS [10KapOB3PbIBOOITACHBIMU?

69. Kakue KOHLIEHTpaL[i CUUTAOTCS [10KapOOIlaCHbIMU?

70. Kakas KOHI[eHTpalydsi Ta30B WM IIapOB B BO3[yXe CUUTaeTCs Haubosiee
NoXxapoB3pbIBoonacHou? [Touemy?

6.2. Illkana ouneHMBAHUA pe3y/bTAaTOB IPOMEXYTOUHOM arTecTaluu H
KpUTePUH BbICTaB/IEHUS OLIeHOK

dopma ITokazaTenu

KPI/ITepI/II/I BbICTaBJIEHHs OLI€HOK IlIkana OLl€HMBaHUA
KOHTPOJIA OLIeHMBaHUsA
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5K3aMeH

MMPpaBUJ/IbHOCTb
H TI0J/IHOTa
OTBEeTa

JlaH TIpAaBW/IbHBIM, TOJHBIA OTBET Ha
TOCTaB/AeHHBIM  BOMPOC, TIOKa3aHa
COBOKYTMTHOCTb OCO3HAHHBIX 3HAaHUU
5 (0] JTUCLIUTIIVHE, JloKa3aTe/IbHO
PacKpbIThl  OCHOBHBIE  TOJIO’KEHUS
BOIIPOCOB; MOTYT OBITb [OMYILE€HBI
He/lI0UeThl, WCIIpaB/IeHHbIE
CaMOCTOSITe/IbHO B TIPOLiecce OTBeTa.

OT/INYHO

JlaH  TpaBW/IbHBIA,  HEJOCTaTOUHO
IIOJIHBIM OTBET Ha IIOCTaB/IeHHBLIN
BOIMPOC, TIOKAa3aHO yMeHHe BBIeUTh
CYII[eCTBEeHHbIE M HeCYI[eCTBeHHbIe
MpU3HaKW, TIPUUUHHO-C/Ie/ICTBEHHbIE
CBS3M; MOTYT OBITb  JIOMYII[EHBI
HeJJ0UeTHI, WCIIpaBJ/IeHHbIE o
TIOMOII[BIO TIPETo/IaBaTeIsl.

XOpOILO

JlaH He[O0CTaTOUHO TMPaBWIbHBIA U
TIO/THBIN OTBET; JIOTHKA u
MOC/1e/10BaTe/IbHOCTh W3/10)KeHUsT
MMEIOT  HapylleHus; B  OTBeTe
OTCYTCTBYIOT BbIBOJbI.

YAOBJIETBOPUTE/IBHO

OTBET TIpe/ICTaB/IsIeT coboi
pa3po3HeHHbIe 3HAHUS C
CYIIeCTBEHHBIMU  OIIMOKaMH  TIO
BOIIPOCY; TIPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTUYHOCTh

H3J/10)KeHH4, AOINO/THUTEJ/IbHbIE u
YTOUHSAIOIHE BOMPOCHI He MPUBOJAT K
KOPpPEKLIMH OTBETA Hd BOIIPOC.

HEYOBJIETBOPUTE/IbH
(0}
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7. PecypcHoe obecrnieyeHHe JUCHUTLTHHBI

7.1. JIuijeH3H0HHOE U CBOOOJHO pacnpocTpaHsaeMoe IPorpaMMHoe
o0ecrneuenue

[TepeueHb JIUI[EH3MOHHOTO W CBOOOJHO PaCIpPOCTPAHSEMOT0 MPOTrPaMMHOIO
obecrieueHusi, B TOM UMCJie OTeueCTBEHHOTO TTIPOU3BO/ICTBA:

- 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. ITpodeccuonaibHBbIE 6a3bl JAHHBIX M HHPOPMAaLMOHHBIE CIIPABOYHbIE
CHUCTEMbI

WHudbopMaloHHas cripaBouHasi cucteMa — CepBep OpraHOB T'OCY/JapCTBEHHOM
Bnactu  Poccuiickoit  @epeparu  http://poccus.pd/  (cBoGOAHBIM  AOCTYTI);
npodeccruoHasbHble 6a3bl JaHHBIX — [lopTam OTKPBITBIX AaHHBIX Poccuiickoi
denepatu  https://data.gov.ru/  (cBoboaHBIN  AocTym); (emepasbHBIA  OPTas
«Poccutickoe o6pa3oBanue» http://www.edu.ru (cBoOGOAHBIM [OCTYIT); cCHUCTeMa
ouiambHOrO  OMYO/MMKOBAHUS  TIPABOBBIX aKTOB B 37IEKTPOHHOM  BHJE
http://publication.pravo.gov.ru/  (cBoOoAHBIN  gocTym); demepanbHbI  TTOpPTaT
«CoBepIleHCTBOBaHHE roCyZlapCTBEHHOI'0 yTpaBJ/IeHUsI» https://ar.gov.ru
(cBOGOHBIN [OCTYyM); 37eKTpOHHas OubnuoTeka yHuBepcuTeTa http://elib.igps.ru
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(aBTOpH30BaHHBIA [IOCTYM); 3J€KTPOHHO-OMOMMoTeuHas cucrema «3BC IPR
BOOKS» http://www.iprbookshop.ru (aBTopu3zoBaHHbI# AOCTYM).

7.3. Jluteparypa

OcHoBHas MTEparypa
1. B.P. ManuuuH u zap. Teopusi ropeHusi U B3pbiBa. YueOHUK i By30B MUC
Poccuu no crnieruanbHOoCcTH 280104.65 - TToxkapHast 6e3omacHocTh / [log, pef. mpod.
B.C. Apramonoga / CII6.: Cankr-ITetep6yprckuii yauepcuteT ['TIC MUC Poccuy,
2009 r. — 306 c. Pexcum docmyna: http://elib.igps.ru/?7&type=card&cid=ALSFR-
171ddc57-2e70-4373-a34c-9592fca88130
2. A.A. Menbuuk, B.II. Kpeiitop, E.I'. KopoGeithukoBa, M.E. IIKUTpPOHOB.
PacueTHble MeTO[bl OLIEHKH T10>KapOB3PbIBOOMACHOCTH TOprouMx >xkuakocten/Ilof
pea.nipod B.C. ApramonHoBa / CII6.: Cankrt-Iletepbyprckuii yHuBepcuter ['TIC
MUC Poccun, 2010 r. — 137 c. Pexcum OJocmyna: http:/elib.igps.ru/?
&type=card&cid=ALSFR-ae2e63f4-a617-4846-ab39-d3ff96a23bef

Jlono/IHMTe/IbHAA IUTepaTypa

1. TTokapoB3pbIBOOMIACHOCTh BeLeCTB U MaTepuasioB U CpelCTBa UX TYLIEHHUSs
(Cripas, u3a. B 2 kaurax) / baparo A.H., Koponbuenko A.f., KpaBuyk I'.H. u gap. -
M.: Tloxuayka, 2000. - 757 c. Pexcum oOJocmyna: http://elib.igps.ru/?
&type=card&cid=ALSFR-1aa9e1b9-dc5d-4b3b-b2c4-461fd4a9f842

2. A. A. MenbHUK. PUNKO-XUMUUECKHME OCHOBBI Pa3sBUTHUA U TYLIEHUS
roykapoB. VcciiefioBaHre M0KapOB3PhIBOONIACHOCTH TOPIOUNX XKUAKOCTeH : yueOHOe
rmocobuvie TO BBIMOJHEHHWIO KypcoBOu paboThl Mo crenuanbHocTH 280104.65 -
[To>kapHasi 6e3omacHoctb. MUC Poccun. - CII6. : Caskr-IletepOyprckuit
yuuBepcuter [TIC MUC Poccum, 2008. - 114 c. Pexcum o0Oocmyna:
http://elib.igps.ru/?&type=card&cid=ALSFR-db33bSeb-a6d0-4b3d-a414-
89609cdc2af5

HpoepaMMHOe o6ecneueHue, 6 MOM uuc/ie JiuyeéH3uoOHHoée.

1. Microsoft Windows Professional, Russian — CucremHOe mMporpaMmmHoe
obecrieuenue. OrnepaljioHHasi cucrteMa. [Kommepueckass (Volume Licensing)]; I1O-
BE8-834

2. Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher) — TIlaker odwucHbix npunoxenui [Kommepueckas (Volume
Licensing)]; I10-D86-664

3. Adobe Acrobat Reader DC — TlpunoxeHue Ajisi CO3[jaHUsI U TPOCMOTpa
3JIEKTPOHHBIX Iy0O/MKanuii B hopmare PDF [Becrninarnas]; T10-F63-948

CoepemeHHble npogeccuoHaIbHble 0a3bl OAHHBIX U UHGOPMAYUOHHO-CNPABOUHDIE
cucmemsl:
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http://elib.igps.ru/?&type=card&cid=ALSFR-db33b9eb-a6d0-4b3d-a414-89609cdc2af5
http://elib.igps.ru/?&type=card&cid=ALSFR-1aa9e1b9-dc5d-4b3b-b2c4-461fd4a9f842
http://elib.igps.ru/?&type=card&cid=ALSFR-1aa9e1b9-dc5d-4b3b-b2c4-461fd4a9f842
http://elib.igps.ru/?&type=card&cid=ALSFR-ae2e63f4-a617-4846-ab39-d3ff96a23bef
http://elib.igps.ru/?&type=card&cid=ALSFR-ae2e63f4-a617-4846-ab39-d3ff96a23bef
http://elib.igps.ru/?7&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-9592fca88130
http://elib.igps.ru/?7&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-9592fca88130

1. WudopMmaiionHast cuctemMa «EJuHOe OKHO /[OCTyra K o0Opa3oBaTebHbIM
pecypcam» [DieKTpoHHBIM pecypc]. — Pexum pgoctymna: http:/window.edu.ru/,
JOCTYTI TOJILKO TIOC/Ie CAMOCTOSITe/TbHOW perucTpaluu

2.  Hayunasi »3nektpoHHasi 6ubmioreka «eLIBRARY.RU» [DnekTpoHHbII
pecypc]. — Pexum pgoctyna: https://www.elibrary.ru/, goctyn TonbkKO mociie
CaMOCTOSTe/TbHOM perucTparuu

3. CnipaBouHas TpaBOBast cucTeMa «KoncynstauTlntoc: CtyneHT»
[DnekTpoHHBIN pecypc]. — Pexxum goctyma: http://student.consultant.ru/, cBo60OHBIIM
JOCTYTI

4. WMHdopmalmoHHO-IpaBoBOM TmopTan «['apaHT» [DJ/IeKTPOHHBIM pecypc]. —
Pexxum foctyma: http://www.garant.ru/, CBOG0JHBIN JOCTYT

7.4. MaTrepua/IbHO-TEXHHYECKOe o0ecreyeHre

s mpoBeseHrss W obecriedeHUs] 3aHSATHN HWCIIO/B3YIOTCS  TTOMeIeHus,
KOTOpbIe TIPEeACTaB/SIOT CO0Ol yueOHBbIe ayAUTOPWUH [Jisi TIPOBe/leHHs yueOHBIX
3aHATHN,  TIPeyCMOTPEHHbIX  TIPOTPaMMOM  CHelUajuTeTa,  OCHaIl[eHHbIe
o0opymoBaHHEM MW TEXHUUYeCKUMH CpeJCTBaMH OOyUYeHMs: aBTOMATH3UPOBAHHOE
pabouee MecTO TIperiofjaBaTesis, MapKepHasl [JOCKa, MY/IbTUMeIUNHBIA ITPOEKTOp,
JOKyMeHT-Kamepa, 10oca/IouHble MecTa 00yJaromuxcsl.

Ilnst ipoBefieHyst 1ab0OpaTOPHBIX pabOT MCMO/b3yeTcs labopaTopust «Teopuu
TOPEHUS U B3PhIBa».

[TomerieHust [T  CaMOCTOSATENIbHOM pPabOThI  00YYarOIIUXCS  OCHAIIEHBI
KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO TOAK/IIOUEHUS K ceTh «VIHTepHeT» U
obecrieueHreM [JIOCTyMa K 37eKTPOHHOM WH(OPMalMOHHO-00pa30BaTe/bHON cpejie
yYHUBEpCHUTETA.

ABTOpBI:
JIOLIeHT Kadepsl, JOLEHT, KaHAuAaT xumrudeckux Hayk [.b. CBu3UHCKaS;
npenojaBaresib Kageapbl (U3NKO-XUMHUYECKHX OCHOB MPOLIECCOB TOpPeHUsi H
TyieHuss Mansuukos K.b.
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