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Iporpammy cocraBmi(m):

0.m.H., npogeccop Kagheopvl mennoguix dgueameneti, agmomoourel u mpaxkmopos, Jlonamun Onee [lempoguu

PenienzenT(pr):

K.M.H., O0YeHm Kageopbl meniosvlx ogueamerell, asmomoounel u mpakmopos, dysawes Anexcanop Huxonaesuy

Paboyvast mporpaMmma AUCHUATLTHHEL
IIpoueccol ropeHust u B3pbiBa
pazpaborana B cootBeTcTBrn ¢ ®T'OC:

®I'oC BO - oOakamaBpmar mno HampasieHuo moxarorosku 20.03.01 Texuocdepras O6e3omacHOCT (IpHKa3
Muno6pnayku Poccun ot 25.05.2020 1. Ne 680)

COCTaBJICHA Ha OCHOBAHUK Y 4YeOHOIO IIJIaHa:

Hamnpasnenue noarorosku 20.03.01 TexnocdepHas 6e30macHOCTb
HanpasienHocTb (Ipo¢uiis) mporpamMmbl OakanaBpuara "TloxapHas 6€30macHOCTS"

0/100pEHHOTO U YTBEPXKACHHOTO YUeHbIM coBeTOM yHuBepcuTera oT 18.04.2023 nmpotokos Ne 5.
Pabowast mporpaMma AUCIHIUTMHEI PACCMOTPEHA U 0J00peHa yueOHO-METOINUECKOH KOMUCCUEH

HHKCHEPHOTO (haKyisTeTa IIpoTtokosn Ne 8 ot "18" anpens 2023 r.

PaGowas mporpaMma AUCIHIUIMHEI PACCMOTpPEHA M 0JI00peHa Ha 3acefaHu Kadeaphl
TEIUIOBBIX JABUTATEJIeH, aBTOMOOMIICH U TPAaKTOPOB

IIpotokon Ne 8 o " 18" ampens 2023 r.

3aB. xaenpoit J.T.H., mpodeccop Jlnxanos Buranuit AraToNBEBIY




Buzuposanue PII/| nJist McoJiHeHUsI B 04epeIHOM Y4eOHOM roay
Pabouas mporpamma nepecMoTpeHa, 00CyxkaeHa 1 0J00peHa /i ucnoaHeHus B 2024-2025 yaeOHOM rojly Ha 3aceaHnu Kadeapbl

TeNJIOBBIX ABUraTeeii, aBTOMOOMIeli U TPAKTOPOB

Ipotokomor " " 2024r1. Ne

3aB. xaenpoit

Buzuposanue PII/I nJist McioJIHeHHsI B 04epeHOM Yy4eOHOM roay
Pabouas nmporpamma nepecMoTpeHa, 00CyxkIeHa 1 0Jj00peHa /st ucroaHeHus B 2025-2026 yaeOHOM rojly Ha 3aceJaHnu Kadeapbl

TENJOBBIX ZlBl/ll"aTe.]'leﬁ, aBTOMOOWJIEH 1 TPAKTOpPOB

IIpotokom ot " " 2025r. Ne

3aB. kadenpoit

Buzuposanue PII/I 1Jisi HCIIOJIHEHHS B 04ePeTHOM Y4eOHOM Toy
Pabowas mporpamma nepecMoTpeHa, o0CyxkieHa 1 0Jj00peHa i ueronHeHus B 2026-2027 yqeOHOM rofy Ha 3aceJaHUH KadeIpsl

TENJIOBBIX ABUTaTEIeil, aBTOMOOMIEl U TPAKTOPOB

IIporokomor " " 2026 1. No

3aB. kadenpoii

Busuposanue PIIJ] 1J1s1 ucnio/iHeHUSI B 04epeTHOM Yy4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, o0cyxkaeHa 1 oJoopeHa s ucnoaHenus B 2027-2028 yaeOHOM rofly Ha 3aceJaHnu Kadeapbl

TeIUIOBBIX IBUIaTeIeil, aBTOMOOUJIeH U TPAKTOPOB

IIpotokom ot " " 2027r. Ne

3aB. kadenpoit




1. IIEJIb (IIEJIN) OCBOEHMUSA JUCHIUITJIMHBI

1.1 (I)OpMI/IpOBaHI/Ie y O6y‘Ia}OHII/IXC5{ 3HAaHHH O 3aKOHOMCPHOCTAX IIPOIECCOB TOPCHHUSA U B3pbIBA, COIIPOBOXAAIOIMINX

TEXHOT'CHHYIO ACATCIIBHOCTD Y€JIOBCKA.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

Hukn (paznen) OITOIT: | b1.B

3. KOMIIETEHIIMA OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIHUIIJIMHBI

(MOAY.JIA)

[1K-3

CriocobeH pa3pabaTbIBaTh MEPONIPHSTHS 10 CHIKEHHIO MTOXKaPHBIX PHCKOB

TIK-3.2 [ Ciocoben I/IZ[GHTI/I(l)I/IL[I/IpoBaTI: OIMIAaCHOCTH U pa3pa6aTI>IBaTL PEKOMEHJANU 10 YMEHBIIICHHUIO IMOXKapHOTO pUCKa

4. CTPYKTYPA U COAEPXKAHUE JUCHUIIJIMHBI (MOAY JIS)

Kon
3aAHATHS

HauMeHoBaHMe pa3iejioB U TeM /BHI 3aHATHS/ Cemectp | Yacos Hure Ipumeyanue
/ Kvpc PAKT.

Paspen 1.

1.1

®usnueckue OCHOBbI ropeHus. CBoiicTBa ra3oB. CBoHCTBa Ta30BbIX 4 2 2
cmeceil. CsoiictBa »xuakocreil. CBOWCTBA COKMKEHHBIX Ta30B.
CBaolicTBa TBEpABIX BemecTB /JIek/

1.2

XUMHYECKUE OCHOBBI TIOpeHHs. XHUMHU3M PEaKUUid TOpPEHHUS. 4 2 2
Temnoconepxanne  BemecTB.  TemwoBoil  3ddekT  peakiuu.
Kunerudyeckne OCHOBBI TIa30BBIX peakUUi. OHEprus axkTUBAILUU
peakuuu. Karanus. Ancopouus /Jlex/

1.3

Bunbr ropenus. [opeHue ra3000pa3HbIX, JKUAKUX H  TBEPABIX 4 4 2
BeIecTB. ['oMOreHHOe M TereporeHHoe ropeHue. JuddysnonHoe u
KHHeTHYeckoe ropenue. HopmambHoe ropenue. JledmarpanuonHoe
(B3prIBHOE) TOopeHue. JleToHarmonHoe ropenue /JIex/

1.4

TTokazarenn  mOXapoB3pHIBOONIACHOCTH  BemiecTB.  [lokaszarenu 4 2 0
B3PBIBOINIOKAPOONACHOCTH Ta30-, Mapo- M IbUIEBO3AYLIHBIX CMeceH.
ITokazarenn MOXXapOOINaCHOCTH TBEPABIX KOMITaKTHBIX n
MBUICBUAHBIX BenlecTB /JIek/

1.5

Bo3HukHOBeHUE TOPEHUSL. Tennosoe CaMOBOCILIaMEHEHHE 4 2 0
(tenmoBoii B3pEIB). CamoBo3ropanme. llemHoe camoBocIutaMeHeHHE
(uemHo# B3pbIB). 3akuranue /JIex/

1.6

Pacnpoctpanenne miamenu. TeruioBas Teopus ropenus. ['opeHue B 4 2 0
3aMKHYTOM oObeme. JIBIDKeHHMe Ta30B INpH TopeHHH. DaxTopsl
YCKOpEHHsI TOpeHusl. Y CIIOBHsI BOSHUKHOBEHUS B3pbiBa /JIex/

1.7

VYiapHble BOJHBI M JETOHAIMA. YIapHble BOJHBI B WHEPTHOM Trase. 4 2 0
Bocnmamenenne  mpu OBICTPOM  CXKAaTHH. BosaukHoBeHNE
neroHanud. CTalMOHAPHBIA PEXKUM PACHPOCTPAHCHHS ACTOHALIUH.
Onpenernenue CKOpPOCTH JIETOHAIUH. BripoxxneHue
neronanun /Jlex/

1.8

Iloracanue miameHu (mpekpaiieHue ropeHus). KoHIeHTpalnoHHbIE 4 2 0
TpesieNTbl PacpocTpaHeHus IuaMeHH. OOIIue 3aKOHOMEPHOCTH IS
HpE/IeJIOB PAaCIPOCTPAHEHUS IUIAMEHH. 3aTyXaHWe IUIAMEHH B y3KHX
KaHayax. [Ipenensl pacnmpocTpaHeHUs IUNIAMEHH B CHCTEME TOPIOYMii
ra3-OKHCIUTeNb-QaerMaTn3aTop.  3aKOHOMEPHOCTH  JUIS  TOYKH
¢uermatnzaumu.  MexaHu3M  (uierMaTH3alMM  B3PBIBOOIIACHBIX
cmeceit /Jlex/

1.9

Ompenenenue cocTtaBa M KOJWYECTBA BO3AyXa [UISI CrOpaHUA 4 6 2
toruuBa /JIa6/

1.10

TexHUYeCKHIl aHATHU3 YIIIEBOJOPOAHOTO ToruuBa /J1ab/

1.11

BocrutameHeHne BEIeCcTB MPU XUMUYECKUX peakiusx /J1ad/

1.12

Ornenka cBoicTB rutamenn /J1ad/

1.13

OmnpeneneHne TEIUIOTH cropanus Tormus /J1a6/

1.14

OreHKa MOXKapHOH OMACHOCTH BENIECTB U MaTtepuanoB /J1ad/

1.15

KoHTpois mapameTpoB BO3AYyIIHOM cpensl /J1ab/

1.16

IR EI R R ENES
| o oo o oo & &
N O N O N O

KateropmpoBanme u  KnaccHQUKAmUs  IIOMEIICHWH W 30H
noxkapo3psiBooniacHoctu /J1a6/

IToaroToBka K JEKIHMSIM U TaOOpaTOPHBIM 3aHsuMsiM /Cp/ 4 6 0




1.18 ['a3oBo3aymIHBIE TOpIOYME CMeCH. lemIepaTypHble IapamMeTphl 4 6 0
noxapHoit onmacHoctu /Cp/

1.19 [TapameTpsl B3pbIBa ra30- U MapoO3AYyLIHbIX cMeceit /Cp/ 4 2 0

1.20 Bonnpl B razax. OOmme cBeleHUS O BOJIHAX. B3pbIBHas ynapHas 4 2 0
BoimHA. Ilpodmms B3pHIBHONH BO3MYIIHOH  yJapHOM BOJHEI B
KOOpAMHATaX «JaBleHHe — BpeMs». JlaBneHue Ha (DpoHTE BOJNHBI,
UMITynbC a3kl cKaTHd W WHTEHCHBHOCTH YJapHOW  BOJHBL
CpoiicTBa  OIHOMEpPHBIX yHapHbIX BOJH. OpPOHT BOIHBL B
JBIXKYIIEMCsT HEBA3KOM, HMHEPTHOM Ta3ze. YpaBHEHHE aauabarsl
I'oronno. YmapHsIle BOJIHBEI IPH TOYEYHOM B3pBIBE. MaTeMaTHdecKoe
ONHCAaHHE MapaMeTPOB B COBEPLICHHOM Ta3e, U3MEHSIOIUXCS IOJ
JEWCTBUEM  TOYEYHOro  B3pbiBa.  [IpubmmkéHHOe  pelieHHe
3amaun /Cp/

1.21 JednarpauvonHelii  B3pBIB B TrazaXx. DBOJHBI JaBleHHs TIpH 4 2 0
ngedmarpaunu B roprouMx rasax. [lapamerpsl nedumarpannoHHOTO
B3pbIBa. /Cp/

1.22 Jednarpaunonnsiii B3pbIB. JlaBneHue Ha QpoHTE AeduiarpalioOHHON 4 2 0
BOJTHBI, BO3ICHCTBYIONIEM Ha 000J10YKy 3aMKHYTOT'O
npoctpancTsa /Cp/

1.23 Jeronamus B raszax. OOmme cBeieHuss o aeroHanuu. CBoMCTBa 4 4 0

OTHOMEPHOW JeTOHAIMH. YpaBHeHHE anuadatel [FOrOHWO IS
JIETOHALIMOHHOM BOJHEL. /Cp/

1.24 MaremaTHuecKoe OINKUCAaHUE OJHOMEPHOW IETOHAIIMH, OCHOBAHHOE 4 4 0
Ha upesx [I. Yenmena u E. XKyre. Onucanue, npeanoxxeHHoe 5.b.
3ensnosudeM, ¢poH Hetimarnom u B. JI¢punrom. /Cp/

1.25 Jeronanuss B oOmake cmecu. JleroHauus B rase, oOpa3oBaBIIEM B 4 4 0
HEOTpaHHMYCHHOM TPOCTpaHCcTBe obnako. /Cp/
1.26 MuHHMAaNBHBIE OWAMETPBl JUIL cMeceil AeTOHAIMOHHOCIOCOOHOTO 4 4 0

BEI[ECTBA M BO3JyXa B HEOTPAHUYCHHOM MNPOCTPAHCTBE. MeETOAUKH
pacuéra HeTOHaIMOHHOTO B3phIBa /Cp/

1.27 IoaroroBka k aexknus u 1a60paTopHBIM 3BHATHAM /Cp/ 5 4

1.28 JleToHanusi B KOHASHCHUPOBAaHHBIX BemecTax. /Cp/ 5 4 0

1.29 JleToHalmOHHOE TIpeBpallleHHe KOHIEHCHPOBAHHBIX B3PBIBUATHIX 5 6 0
BentecTB. Kpurnueckue nuamerpst 3apsnos /Cp/

1.30 Pacnipenenenue snepruu B3pbiBa. KosmdecTBo BblaessIOLICHcA IpU 5 6 0

B3pBIBE JHEPrUM. PacmpeneneHnue SHEPrUM B3PHIBUATON CHCTEMBI IO
COCTaBIISIOIINM B3pBIBHOTO mporiecca /Cp/

1.31 TpoTnnoBeIif 3KkBUBaJICHT B3pEIBa /Cp/ 5 8 0

1.32 3auér /3auét/ 5 10 0

5. ®OHJ OIIEHOYHbBIX CPEJACTB

PaGouass mporpamma JUCHUIUIMHBI oOecredeHa (OHIOM OICHOYHBIX CPEJACTB JUISl TMPOBEACHUS TEKYIIEro KOHTPOIS |
MIPOMEXYTOUHOM aTTecTannu. Copepkanue (GOHAA OLIEHOYHBIX CPEICTB MpencTaBiaeHo B [Ipunoxennn 1 u 2.

6. YHEBHO-METO/JUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIUHBI (MO JIST)

6.1. Pexomenayemas iureparypa

6.1.
ABTOpBI, COCTaBUTEIHN 3ariaBue W3znarenscTBO,
JI.1  |JIuxanos, B. A., Teopus ropeHus ¥ B3pbIBa: YUeOHO-METOA. TOCOOHE AJIS BHITIOIHEHHS Ja0. Kupos: Bsr.
Jlonarun, O. II. pabot I'CXA, 2007
JI.2  |JIuxaHos, B. A, Teopwust TopeHUS 1 B3pBIBA: XKyPH. JUIS BEITOJTHEHHS J1a0. padoT MO ANCTIUTIIIHE Kupos: Bsr.
Jlomatus, O. IT. «Teopus TopeHuUs U B3pBIBa» JUIS CTYAEHTOB HHXeHep. (ak., 00yIaromuxcs 1mo I'CXA, 2013
cnerranbHocTH 280103 — 3amuTa B Ype3BbIYaHBIX CUTYAIUIX
JI.3  |Jlomarus, O. IL. Teopwust TopeHUS 1 B3pBIBa [ DNEKTPOHHEIN pecypce]: yaeOHo-MeTo. mocobue miust | Kupos: Bsr.
CaMOCTOSITEIBbHOM PabOThI 00YJArONTUXCSA TI0 HANPABIECHHIO OATOTOBKH I'CXA, 2017
20.03.01 TexHochepHas 6€30MacHOCTh
Pexxum noctyma: http://90.156.226.97/MarcWeb2/Default.asp




ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBO,

J.4 | Kykmn I I1., FOmua | Teopwus ropeHus U B3pbIBa: yaeOHOE MocoOme I BY30B Mocksa:
B. B., Emensstaos C. Pexxum moctyna: https://urait.ru/bcode/510738 IOpaiir, 2023
I'., Konecuuxona T.
M., ITomor B. M.,

[Ipotacos B. B.,
bapxos A. H., llynsra
JI. B., Tumoees I'. I1.

JL5 | Toraii A. B., KazakoB | Teopusi ropeHHS 1 B3pbIBa: YUCOHHUK U ITPAKTHUKYM JJIsl By30B Mockaa:
O.T., KopcakoB A. B., |Pexum nocryma: https://urait.ru/bcode/510814 IOpaiir, 2023
Vnosenko E. B.,

Ilonkos B. .,

Pangpkosa H. O.

6.2. TlepeueHnb pecypcoB HH(OPMALHOHHO-TeJIEKOMMYHUKAIIMOHHOIT ceTn ""MHTepHeT"

O1 |Hay4nas snexTpoHHas 6uOnuoTeka [DIeKTpoHHBIH pecypc]. - Pexum noctyna: http:/elibrary.ru/defaultx.asp. - 3aru. ¢
9KpaHa

32 | OdunmansHsi caiit MuaucTepeTBa PO 1o nemam rpaxaaHckoit 000pOHEI, 9pe3BEYalifHBIM CHTYalNsIM U JTUKBHAAINN
HOCIIEACTBUI CTUXMIHBIX OeNCTBUIT [DneKTpoHHEIH pecypce]. - Pexum poctyma: https:/www.mchs.gov.ru/ . - 3aru. ¢
JKpaHa

6.3. IlepeueHb HH(POPMAMOHHBIX TEXHOJIOTH

6.3.1 Ilepeyenb NporpaMMHOro odecneyeHust

6.3.1.1 | OnepanmonHast cucrema cemeiictea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)

6.3.1.2 | Ilpunoxenns Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)

6.3.1.3 | Free Commander 2009/02b

6.3.1.4 | Google Chrome 39/0/21/71/65

6.3.1.5 | Opera 26/0/1656/24

6.3.1.6 | Adobe Reader XI 11/0/09

6.3.1.7 | AutuBupycnoe [10 Kaspersky Endpoint Security

6.3.2 Ilepeyenb NHGOPMALMOHHBIX CIPABOYHBIX CHCTEM U COBPEMEHHBIX NPO(ecCHOHAIBHBIX a3 TaHHBIX

6.3.2.1 | Undopmanmonnas cnpasounasi cuctema: KoncynsrantlLimtoc

6.3.2.2 | UndopmanonHas cripaBovHasi cuctema: ['apant

6.3.2.3 | IIpodeccuonansHas 6a3a nanHbIX: Haydnast anexTpoHHas 6ubnuoreka elibrary.ru Pexxum noctyma: http://elibrary.ru/

6.3.2.4 | IIpodeccuonansHas 6aza gaHHBIX: OnekTpoHHBIH katamor @OI'BOY BO Bsarckmit TATY Pexum gocryma:
http://46.183.163.35/MarcWeb2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUMIIJIMHBI (MO JIST)

7.1 | Onucanne MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOMUMON JUIsl OCYIIECTBICHHs 00pa30BaTEeIBHOrO Iporecca o
JUcuuIuinHe (MoAyio) mpeacrasieno B [punoxxennn 3 PI1I.

8. METOAUYECKHUE YKA3ZAHUA VI OBYYAIOIINXCA 110 OCBOEHUIO JUCHUIIJIMHBI (MOYJIAA)

OcBoeHNE AUCIUIUTHHBI IPOBOJUTCS B JOpME ayTUTOPHBIX 3aHATHH W BHEAYTUTOPHOH CAMOCTOSATEIBHOM paboThl 00yJarOIHXCS.

IIpn mpoBeneHMM AayAWTOPHBIX 3aHATHH INPEIYCMOTPEHO NPHUMEHEHHE CIIEAYIOIINX MHHOBAIMOHHBIX (OpM yJIeOHBIX 3aHATHH,
Pa3BUBAOLIMX Yy OOYYAIOIIMXCS HABBIKH KOMAaHIHOW pPabOTBHI, MEXIMYHOCTHON KOMMYHHKAI[MH, HPHHATHS DPEIICHHH, JTHACPCKUE
KadyeCTBa. pa60Ta B MAJIbIX Tpymnmnax; AUCKYCCHs; H3YYCHHC U 3aKpCIUICHUC HOBOTO MaTcpuaja Ha PIHTCpaKTPIBHOﬁ JICKIIUH,
HCIIOJB30BaHNE OOIIECTBEHHBIX PECYPCOB, COLMANbHBIE MPOEKTHl W ApPyrue BHEAYAUTOPHBIE METOIbl OOydeHUs; oOCyXKIeHHe U
pa3penieHue npoodeM; ICIOBEIE H POJICBBIC UIPBL; pa300p KOHKPETHBIX CHTYalHi.

KommuecTBo yacoB 3aHATHIT B HHTEPAKTUBHBIX (hOPMax OIpPEAEIeHO YIeOHBIM IIIAHOM.

IIpakTuyeckas TMOATOTOBKA TMpPH peaid3allid JAUCUMIUIMHBI ~ OPraHU3yeTcss IyTeM [MPOBEICHHsI JIAOOpPaTOpHBIX  pador,
npeaycMaTpuBarOmux  y4acTue 06yqa}0mnxcsf B BBIIIOJJHEHHHW  OTHACJIBHBIX JJICMCHTOB pa60T, CBA3aHHBIX C 6yz[y1uei/'1
poeCCHOHATFHON e TETBHOCTHIO.

BHeayauTopHas caMocTosATeNIbHAsE pabdoTa OCYIIECTBIIETCS B CICAYIOMHX (hopMax:

— CaMOCTOSITEIFHOE 3YUeHHE TEOPETHUECKOT0 MaTepraa (TeM TUCIHIUTHHBI);

— IIOAT'0TOBKA K JICKIIUAM H J'Ia60paTOpHI:IM 3aHATHUAM,

— BBIIIOJIHEHHEC KOHTpOJ'[LHOfI JIOMaIlIHCfI pa6OTH " MHBIX UHAUBUAYAJIbHBIX BaﬂaHHﬁ;

— ITOATOTOBKA K MEPONPHUATHAM TEKYILET0 KOHTPOJIS;

— MMOJTOTOBKA K MIPOMEKYTOYHON aTTECTALHH.

HpI/I Oopranm3anuun CaMOCTOSITEJILHOM pa6OTBI HeO6XOI[I/IMO, IpexKAC BCCrO, 06paTI/ITB BHHUMAHUC Ha KIIKOYCBBIC IOHATHSA, HCCYIINC
OCHOBHYIO CMBICIIOBYIO Harpy3Ky B TOM HJIM HHOM pa3Jiesie YueOHOW AUCIUTLTHHEL.

1. CamocTOATEIPHOE H3YYECHHIE TEM THCIHUIUIAHBI.

HJ’IS{ pa6OTI)I H606XOI[I/IMO O3HAKOMHUTBECSA C y‘Ie6HI>IM IUTAaHOM IUCHUIUIMHBI W YCTAaHOBUTH, KaKO€ KOJIIMYCCTBO YaCOB OTBCIACHO




y4eOHBIM IJAaHOM B IIEJIOM Ha W3yYeHHWe MUCHUIUIMHBI, Ha ayJuTOpPHYI0 paboTy C IperojaBaTelieM Ha JIEKIHOHHBIX U
1a00paTOPHBIX 3aHATHUAX, a TaKXKe HA CaMOCTOATENbHyI0 paboTy. C IeTbl0 ONTHUMANbHOM CaMOOpPTaHM3aIllMKM HEOOXOAUMO
COITIOCTAaBUTh 3Ty MH(OpPMALUUIO ¢ rpaduKOM 3aHATHH W BBIABUTH HanOoJiee 3aTpaTHBIC 10 BPEMEHH U 00BbEMY TEMBI, YTOOBI 3apaHee
oTpeneNuTh Al ceOs mepuoabl 00beMHBIX 3amaHuil. llerecooOpasHo HawyaTe pabOTy C W3YUEHUS TEOPETHUYECKOTO MaTepHaa,
OCHOBHBIX TEPMHHOB U MOHATUH Kypca U C MICbMEHHBIX OTBETOB HA WHIUBUIyalbHbIE U TECTOBBIE 3aJaHUS.

2. IToAroTOBKA K JIEKIMOHHBIM 1 Ta0OPAaTOPHBIM 3aHATHSM.

TpaguimonHoi (opMoi mpemogHeceHHss MaTepHana sBiasfercss Jneknusa. Kypc nexkmuid 1o mpeaMeTy AaeT HeoOXOTUMYHo
nHQOPMAaMIO MO W3YYEHHIO 3aKOHOMEPHOCTEH U TEHICHUWH pa3BUTHA OOBEKTa M NpeIMeTa HCCICJOBaHHUSA H3ydaeMOn
JUCHUIUIAHEL. JIeKIMOHHBIA MaTepHan pPEeKOMEHIyeTCS KOHCHEKTHpOBaTh. KOHCHEKTHI ITO3BOJIIOT OOYdJaromeMycs HE TOJBKO
MOTYy4YHUTh O0IbIIe HH(GOPMAIUU Ha JIEKIIUH, HO U TIPABUIIBHO €r0 CTPYKTYpPUPOBATh, a B JAIBHEHIIIEM - TYUIlle OCBOUTH.

IonaroroBka K JTa0OPAaTOPHBIM 3aHATHSAM HOCHT Pa3HYHBIA XapakTep Kak 10 COJACP)KaHWIO, TaK W IO CIOXKHOCTH HCITOTHEHHS.
MHorue nabopaTopHble 3aHATHA TpPeOYIOT OONBIION HCCIIEAOBATENBCKOW pabOThl, M3y4eHHs] JOMOJHUTEIBHOW HAydHOH
autepatypsl. [Ipexae 4eM MPUCTYIUTh K BBIMOTHEHHIO TaKoi paboThl, 0OyuarolieMycs HEOOXOIUMO O3HAKOMUTBCS OOCTOSATENBHO C
COZIepKaHUEM 3aJaHus, YICHUTh €r0, OIEHHUTh C TOYKH 3PEHHS BOCIPHATHA M 3aIlIOMHHAHHS BCE COCTABILIONINE €r0 KOMIIOHEHTHI.
PesynpraTel sKchepuMeHTa, TpaQuKd U T.0. CIELyeT CTPEMHUThCS MONYyYUTh HEMOCPEICTBEHHO IIPH BBIIOJHEHUH pPabOTH B
naboparopun. JlaboparopHas paboTa CUMTAETCsl BHIOJIHEHHOW TOJIBKO B TOM Cllydae, KOrja OTYeT IO Hed mpuHAT. Yem ckopee
COCTaBJICH OTYET IIOCIIE IPOBECHUS PaOOTHI, TEM MEHBIIIE Oy/IeT 3aTpaueHo TPyAa U BpeMEHH Ha ee o(opMIIeHHE.

3. BeinosiHeHHE JOMAITHEH KOHTPOJIBHOM paboThl.

KonTtponsHast pabora sBISeTCS ONHMM U3 OCHOBHBIX BHIOB CaMOCTOSTENIBHOW paOOTHI, HalpaBIeHHOW Ha 3aKperrieHue,
yriayoneHue u o0oOIIeHHe 3HAHUHM MO AUCHMIUIMHE. Llenplo BBITIONHEHUS KOHTPOJBHOH paboTH! sABIAETCA (pOpMHPOBAHHE HABBIKOB
CaMOCTOSITENIBHOTO TBOPYECKOTO pemIeHHs Npo(ecCHOHANBHBIX 3a]ad. 3aJadaMM BBINOJHEHHS KOHTPOJBHOW pabOTHI SBISIOTCS
CHCTeMAaTH3aIWs, 3aKpeIUIeHHe, YIayOJieHHe M pacliipeHHe IPHOOPETeHHBIX OOYyJarom[MMCs 3HAHMH, YMEHHH W HAaBBIKOB II0
JqucrurHe. O6yJaronuiics BBIIONHIET KOHTPOJIBHYIO paboTy IO YTBEPKIEHHOHN TeMe M0 pyKOBOJCTBOM IIPEMNOAaBaTENs.

4. IToAroTOBKA K MEPOTIPHATHSM TEKYIIET0 KOHTPOIIS.

B koHIle n3y4eHHs KaxIOH TeMBI MOXET IPOBOJMUTHECS TeMaTHdecKas KOHTPOIbHas paboTa, KOTOpas SBISETCS CPEICTBOM TEKYIETO
KOHTpoONsl oLeHKH 3HaHMH. ITogroroBka k Hel 3akiroyaeTcs B MOBTOPEHHMH IPOWIEHHOTO MarepHana M IMOBTOPHOM pEIEHUHU
3aIaHUH, KOTOPBIE PacCCMAaTPUBAJIICEH Ha 3aHATHSAX, a TAK)KE B BRIIOIHCHNH 3aaHIH T CAMOCTOSTEIBHOM PaOOTEhIL.

5. IloaroroBka K IpOMEKyTOUYHOM aTTeCTalluU.

ITogroToBka K 3a4€Ty SBIACTCSA 3aKITIOYUTENBHBIM JITAallOM H3YYCHHS TUCHUIDIMHBI M SBISICTCS CPEICTBOM IPOMEKYTOYHOTO
xoHTpois. [ToaroToBKka K 3a4€Ty mpeamosaraeT H3ydeHne KOHCIIEKTOB JICKIUH, PEKOMEHIyeMOH JTHTepaTyphl W APYTHX HCTOYHUKOB,
MOBTOPEHHE MAaTepuaNoB IMpPaKTHYECKUX 3aHATHH. B mporecce MOAroToBKM K 3auy€Ty BBISABIAIOTCS BOMPOCH], MO KOTOPBIM HET
YBEPEHHOCTH B OTBETE JINOO OTBET 00yJAIOMIEMYyCs HE SICEH.




MuUHHCTEPCTBO CeJILCKOT0 Xo03siiicTBa Poccuiickoii Denepanun
(denepasbHOe rocyrapcTBeHHOe OI0KETHOE 00pa30BaTeIbHOE YUpeKIeHne
BBICIIETr0 00pPa30BaHMA

"BATCKHUI rocy1apCcTBeHHbIH arpoTeXHOJIOTHYeCKUil yHUBepcuTeT"

YTBEPXAIO

Jlexan wHKeHepHOTO (DaKyIbTeTa
I1.H. Beuterxanuu

"18" anmpesnsa 2023 1.

IIpoueccol ropeHns 4 B3pbiBa

paboyasi mporpaMma JAUCHUILUTUHBI (MOYJIs)

3akperureHa 3a kagenpoi TeIUIOBBIX IBUIaTeseil, aBTOMOOMI1eli M TPAKTOpPOB
Y4eOHbIi mIan Hamnpagsnenue nogarorosku 20.03.01 TexnochepHas 6€30macHOCTh
Hamnpasnennoctsb (mpocmib) IIPOrPaMMBbI OakanaBpuara "[ToxxapHas
6e3omacHOCTh"
Kpamdukarus O0axaaBp
dopma o0yueHUs 3a049Hast
OO6mmast TpyI0eMKOCTh 43ET
Yacos o yueOHOMY IIJIaHy 144 Bune! koHTpONSA Ha Kypcax:
B TOM YHCJIE: 3a4eTsl 3
ayUTOPHbIE 3aHATH 10
camMocTosTeNbHas padboTa 130
9acoB Ha KOHTPOJIb 4

Pacnpene.nelme YacoB JMCHHUILIMHBI 110 KypcaM

Kypc 3

Bun 31?{“1/1171 vi | PII Hroro
Jlexmuu 4 4 4
JlabopatopHbie 6 6 6 6
B ToMm uncne uHT. 2 2 2
Uroro ay. 10 |10 |10 (10
KonrakTHas padora |10 |10 |10 [10
Cam. pabora 130 | 130 | 130 | 130
Yackl Ha KOHTPOJIb 4 4 4 4
Hroro 144 [ 144 | 144 | 144

Kupos 2023



Iporpammy cocraBmi(m):

0.m.H., npogeccop Kagheopvl mennoguix dgueameneti, agmomoourel u mpaxkmopos, Jlonamun Onee [lempoguu

PenienzenT(pr):

K.M.H., O0YeHm Kageopbl meniosvlx ogueamerell, asmomoounel u mpakmopos, dysawes Anexcanop Huxonaesuy

Paboyvast mporpaMmma AUCHUATLTHHEL
IIpoueccol ropeHust u B3pbiBa
paspaborana B cootBerctBuu ¢ ®I'OC:

®I'oC BO - oOakamaBpmar mno HampasieHuo moxarorosku 20.03.01 Texuocdepras O6e3omacHOCT (IpHKa3
Muno6pnayku Poccun ot 25.05.2020 1. Ne 680)

COCTaBJICHA Ha OCHOBAHUK Y 4YeOHOIO IIJIaHa:

Hamnpasnenue noarorosku 20.03.01 TexnocdepHas 6e30macHOCTb
HanpasienHocTb (Ipo¢uiis) mporpamMmbl OakanaBpuara "TloxapHas 6€30macHOCTS"

0/100pEHHOTO U YTBEPXKACHHOTO YUeHbIM coBeTOM yHuBepcuTera oT 18.04.2023 nmpotokos Ne 5.
Pabowast mporpaMma AUCIHIUTMHEI PACCMOTPEHA U 0J00peHa yueOHO-METOINUECKOH KOMUCCUEH

HHKCHEPHOTO (haKyisTeTa IIpoTtokosn Ne 8 ot "18" anpens 2023 r.

PaGowas mporpaMma AUCIHIUIMHEI PACCMOTpPEHA M 0JI00peHa Ha 3acefaHu Kadeaphl
TEIUIOBBIX JABUTATEJIeH, aBTOMOOMIICH U TPAaKTOPOB

IIpotokon Ne 8 o " 18" ampens 2023 r.

3aB. xaenpoit J.T.H., mpodeccop Jlnxanos Buranuit AraToNBEBIY




Buzuposanue PII/| nJist McoJiHeHUsI B 04epeIHOM Y4eOHOM roay
Pabouas mporpamma nepecMoTpeHa, 00CyxkaeHa 1 0J00peHa /i ucnoaHeHus B 2024-2025 yaeOHOM rojly Ha 3aceaHnu Kadeapbl

TeNJIOBBIX ABUraTeeii, aBTOMOOMIeli U TPAKTOPOB

Ipotokomor " " 2024r1. Ne

3aB. xaenpoit

Buzuposanue PII/I nJist McioJIHeHHsI B 04epeHOM Yy4eOHOM roay
Pabouas nmporpamma nepecMoTpeHa, 00CyxkIeHa 1 0Jj00peHa /st ucroaHeHus B 2025-2026 yaeOHOM rojly Ha 3aceJaHnu Kadeapbl

TENJOBBIX ZlBl/ll"aTe.]'leﬁ, aBTOMOOWJIEH 1 TPAKTOpPOB

IIpotokom ot " " 2025r. Ne

3aB. kadenpoit

Buzuposanue PII/I 1Jisi HCIIOJIHEHHS B 04ePeTHOM Y4eOHOM Toy
Pabowas mporpamma nepecMoTpeHa, o0CyxkieHa 1 0Jj00peHa i ueronHeHus B 2026-2027 yqeOHOM rofy Ha 3aceJaHUH KadeIpsl

TENJIOBBIX ABUTaTEIeil, aBTOMOOMIEl U TPAKTOPOB

IIporokomor " " 2026 1. No

3aB. kadenpoii

Busuposanue PIIJ] 1J1s1 ucnio/iHeHUSI B 04epeTHOM Yy4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, o0cyxkaeHa 1 oJoopeHa s ucnoaHenus B 2027-2028 yaeOHOM rofly Ha 3aceJaHnu Kadeapbl

TeIUIOBBIX IBUIaTeIeil, aBTOMOOUJIeH U TPAKTOPOB

IIpotokom ot " " 2027r. Ne

3aB. kadenpoit




1. IIEJIb (IIEJIN) OCBOEHMUSA JUCHIUITJIMHBI

1.1 (I)OpMI/IpOBaHI/Ie y O6y‘Ia}OHII/IXC5{ 3HAaHHH O 3aKOHOMCPHOCTAX IIPOIECCOB TOPCHHUSA U B3pbIBA, COIIPOBOXAAIOIMINX

TEXHOT'CHHYIO ACATCIIBHOCTD Y€JIOBCKA.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

Hukn (paznen) OITOIT: | b1.B

3. KOMIIETEHIIMA OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIHUIIJIMHBI

(MOAY.JIA)

[1K-3

Cnoco0eH pa3padaTbIBaTh MEPOIPHATHS 110 CHIKCHHUIO MOXKAPHBIX PHCKOB

TIK-3.2 [ Ciocoben I/IZ[GHTI/I(bI/IHI/IpOBaTB OIMAaCHOCTH U pa3pa6aTLIBaTI) PEKOMEHJallUM 10 YMEHBIICHUIO ITOXKApPHOT'0 PUCKa

4. CTPYKTYPA U COAEPXKAHUE JUCHUIIJIMHBI (MOAY JIS)

Kon
3aAHATHS

HauMeHoBaHMe pa3iejioB U TeM /BHI 3aHATHS/ Cemectp | Yacos Hure Ipumeyanue
/ Kvpc PAKT.

Paspen 1.

1.1

®usnueckue oCHOBbI ropeHus. CpoiicTBa ra3oB. CBONCTBAa Ta30BbIX 3 2 2
cmeceil. CpoiictBa xuaxkocreil. CBONMCTBA COKMIKEHHBIX Ta30B.
ColicTBa TBepAbIX BemecTB /JIex/

1.2

XUMHYECKUE OCHOBBI TIOpeHHs. XHUMHU3M PEaKUUid TOpPEHHUS. 3 2 0
Temnoconepxanne  BemecTB.  TemwoBoil  3ddekT  peakiuu.
Kunerudyeckne OCHOBBI TIa30BBIX peakUUi. OHEprus axkTUBAILUU
peakuuu. Karanus. Ancopouus /Jlex/

1.3

Bunbr ropenus. [opeHue ra3000pa3HbIX, JKUAKUX H  TBEPABIX 3 4 0
BeIecTB. ['oMOreHHOe M TereporeHHoe ropeHue. JuddysnonHoe u
KHHeTHYeckoe ropenue. HopmambHoe ropenue. JledmarpanuonHoe
(B3prIBHOE) TOopeHue. JleTronanmonHoe ropenue /Cp/

1.4

TTokazarenn  mOXapoB3pHIBOONIACHOCTH  BemiecTB.  [lokaszarenu 3 2 0
B3PBIBOIIOKAPOOMACHOCTH Ta30-, Hapo- M IBUICBO3AYIIHBIX CMECEH.
ITokazarenn MOXXapOOINaCHOCTH TBEPABIX KOMITaKTHBIX n
MpUICBUAHBIX BemecTB /Cp/

1.5

Bo3HukHOBeHUE TOPEHUSL. Tennosoe CaMOBOCILIaMEHEHHE 3 2 0
(tenmoBoii B3pEIB). CamoBosropanue. llemHoe camoBocIutaMeHeHHE
(zenHoii B3pbIB). 3axuranue /Cp/

1.6

Pacnpoctpanenne miamenu. TeruioBas Teopus ropenus. ['opeHue B 3 2 0
3aMKHYTOM oObeme. JIBIDKeHHMe Ta30B INpH TopeHHH. DaxTopsl
YCKOPEHUsI TOpeHHUs. Y CIIOBHsI BOSHUKHOBEHUs B3pbiBa /Cp/

1.7

VYiapHble BOJHBI M JETOHAIMA. YIapHble BOJHBI B WHEPTHOM Trase. 3 2 0
Bocnmamenenne  mpu OBICTPOM  CXKAaTHH. Bosuuknosenue
neroHanud. CTalMOHAPHBIA PEXUM PACHPOCTPAHCHHS ACTOHALIUH.
OnpeneneHne CKOPOCTH JAeToHAIMK. Bripokaenue netonanmu /Cp/

1.8

[Moracanue tuiamenn (mpekpaiieHue ropeHus). KoHIEHTpalmoHHbIE 3 2 0
npenensl pacupocTpaHeHus miamend. OOmue 3aKOHOMEPHOCTH JUIS
IPEIENIOB PACIPOCTPAHEHUs IUIAMEHU. 3aTyXaHHE IUIAMEHH B Y3KHX
kaHasnax. IIpenensl pacrpocTpaHeHUs IJIAMEHH B CHCTEME IOPIOYMi
ra3-OKHCIUTENb-(PIerMaTH3aTop.  3aKOHOMEPHOCTH  JUIS  TOYKH
¢mermatn3ammu. MexaHM3M  (IerMaTH3alMM  B3PBIBOOIIACHBIX
cmeceit /Cp/

1.9

OmpeneneHue cocTtaBa M KOJMYECTBA BO3AyXa JUIsl CrOpPaHUA 3 6 0
toruBa /Cp/

1.10

TexHmueckuii aHaIu3 yraeBoJopoaHoro tomusa /Jla6/

1.11

BocnnameHneHye BeIecTB NpH XUMHYIECKUX peakuusx /Cp/

1.12

Onenka cBoicTB miamenu /Cp/

1.13

Omnpenenenue TermioTel cropanus torms /Cp/

1.14

OreHKa MOXKapHOW OIAaCHOCTH BEIIeCTB U MaTepuaioB /Cp/

1.15

KoHTpoip mapamerpoB Bo3aymHoit cpensr /Cp/

1.16

W] W W W W] W] W
AN | oo O | O] &
O O O O O O ©

KareropupoBanue u  Kknaccubukamus TNOMEIICHHH ¥ 30H
noxapos3psiBoornacHoct /Cp/

1.17

9%}
(o)}
(e}

IToxroToBka K JIEKIUAM U J1AOOpaTOPHBIM 3aHsUMsIM /Cp/

1.18

l'azoBo3nymiHBIe TOprOYME CcMecd. TemmepaTypHble HapameTpbl 3 6 0
noxapHo# onacuoctu /Cp/




1.19 ITapameTps! B3pBIBa ra30- ¥ Hapoo3AyIIHEIX cMeceit /Cp/ 3 2 0

1.20 Bonabr B razax. OOmmue cBeneHHWs O BOJNHAX. B3pbiBHAs ymapHas 3 4 0
BonHa. Ilpodunabp B3pBHIBHOW BO3AYIIHOW yOapHOHM BOJHBI B
KOOpIMHATAX «IaBleHHEe — BpeMs». [laBneHHe Ha (poHTE BOIHBEI,
UMITynbC a3kl cXaTHg W WHTEHCHBHOCTH YAAPHOH  BOJHEL
CpoiicTBa OIHOMEPHBIX YyAApHbIX BOJH. DPOHT BOJHBI B
JBIDKYIIEMCST HEBA3KOM, WHEPTHOM Tase. YpaBHEHHE aanadaThl
T'toronuno. Y napHsie BOJNHBI IPU TOYEYHOM B3pbiBE. MaremaTnyeckoe
ONMCaHWE IapaMETPOB B COBEPILEHHOM TIase, U3MEHSIOLIUXCS I0A
JNEHCTBUEM  TOYEYHOro  B3phiBa.  [IpHOMMKEHHOE  pelieHue
3anaun /Cp/

1.21 JednarpaniioHHbelii  B3pHIB B Tra3ax. DBOJIHBI JaBICHHUS TIPU 3 4 0
nedmarpanuu B roprounx rasax. Ilapamerpsl pmegarparioHHOTO
B3phiBa. /Cp/

1.22 Jednarpannonnsnii B3psiB. JlaBneHne Ha (poHTE AedarparioHHON 3 4 0
BOJIHE, BO3JICHCTBYIOIIEM Ha 000110UKy 3aMKHYTOTO
npoctpanctia /Cp/

1.23 Jetonanuss B razax. OOmme cBenmeHus o jeroHaruu. CBOWCTBa 3 4 0

OTHOMEPHOW JeTOHAWH. YpaBHeHHE aauadatel [TOroHHMO IS
JIETOHAIIMOHHOW BOJHBI. /Cp/

1.24 MaremaTtuyeckoe ONMUCaHHE OAHOMEPHOHN JETOHAIMHM, OCHOBAaHHOE 3 4 0
Ha unesx M. Yenmena m E. XKyre. Onucanue, npemioxensoe 5.b.
3enpaosuyeM, por Heitmanom u B. JIépunrom. /Cp/

1.25 Jertonanus B obnake cMmecu. JleToHamnms B rase, oOpas3oBaBiIeM B 3 4 0
HEOTpaHHMYEHHOM IIpocTpaHcTBe obmako. /Cp/
1.26 MuHUMaNbHbIE TUAMETPHI Ui CMECEH JIETOHAIMOHHOCTIOCOOHOTO 3 4 0

BEIICCTBA M BO3JyXa B HEOTPAHWICHHOM IMPOCTPAHCTBE. METOIHMKH
pacuéra geToHaIOHHOTO B3phiBa /Cp/

1.27 IToaroToBka K JEKIHs U TaOOpAaTOPHBIM 3BHATHIM /Cp/ 3 4 0

1.28 JleToHanus B KOHACHCUPOBaHHBIX BemecTBax. /Cp/ 3 4 0

1.29 JleToHallMOHHOE TIpeBpallleHHe KOHJIEHCHUPOBAHHBIX B3PBIBYATHIX 3 6 0
BemiecTB. Kpurndeckue nuametpsr 3apsinos /Cp/

1.30 Pacnipenenenue sHepruu B3pbiBa. KonndecTBO BBLAEISIONIEHCS TPU 3 6 0

B3pbIBE DHEPrUH. PacrpeseneHne 3HEPTUH B3PHIBYATON CHCTEMBI 110
COCTABIISIOIIMM B3PBIBHOTO mporiecca /Cp/

1.31 TpoTunosslii 3kBuBaneHT B3pbIBa /Cp/ 3 8 0

1.32 3auér /3auét/ 3 4 0

5. ®OHJ OIIEHOYHBIX CPEICTB

PabGowas mporpamMma AWMCHMIUIHHEI oOecriedeHa (HOHIOM OIEHOYHBIX CPEACTB OIS TPOBEICHUS TEKYIIET0 KOHTPOJISL U
MIPOMEXYTOUHOM aTTecTaunu. Coaepkannue GoHAa OLIEHOYHBIX CPEICTB MpeacTasieno B [lpunoxenun 1 u 2.

6. YYHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MOYJISA)

6.1. Pexomenayemasi iuTepaTypa

6.1.
ABTODBI, COCTaBUTENH 3arnaBue WznarenscTBoO,
JI.1 |JIuxanos, B. A, Teopust TopeHUs U B3pBIBA: y4eOHO-METO. IIOCOOUE IS BBIIIOJTHEHHMS J1a0. Kupos: Bsr.
Jlomarus, O. IT. pabor I'CXA, 2007
JI.2  |JIuxanos, B. A., Teopus ropeHrs ¥ B3pBIBA: JKYPH. IS BBIIIOTHEHHUS J1a0. paOdoT 1Mo JUCLUILINHE Kupos: Bsr.
Jlonmarun, O. I1. «Teopust TOpeHHS U B3PBIBaY» I CTYJCHTOB HHXKeHEp. (hak., 00yIaronuXCs Mo I'CXA, 2013
cnenuanbHocT 280103 — 3amura B upe3BbIYaHBIX CUTYaLUAX
JI.3 | Jlomatum, O. IT. Teopust TopeHuUs U B3pbIBa [ DNEKTPOHHEIN pecypc]: yaebHo-MeTon. mocobue mus | Kupos: Bsr.
CaMOCTOSTEIBHOW PabOTHI 00YUAIOIINXCS TI0 HAMTPABICHUIO TIOATOTOBKH I'CXA, 2017
20.03.01 Texnochepnas 6€30mMacHOCTH
Pexxum noctyna: http://90.156.226.97/MarcWeb2/Default.asp




ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBO,

J.4 | Kykmn I I1., FOmua | Teopwus ropeHus U B3pbIBa: yaeOHOE MocoOme I BY30B Mocksa:
B. B., Emensstaos C. Pexxum moctyna: https://urait.ru/bcode/510738 IOpaiir, 2023
I'., Konecuuxona T.
M., ITomor B. M.,

[Ipotacos B. B.,
bapxos A. H., llynsra
JI. B., Tumoees I'. I1.

JL5 | Toraii A. B., KazakoB | Teopusi ropeHHS 1 B3pbIBa: YUCOHHUK U ITPAKTHUKYM JJIsl By30B Mockaa:
O.T., KopcakoB A. B., |Pexum nocryma: https://urait.ru/bcode/510814 IOpaiir, 2023
Vnosenko E. B.,

Ilonkos B. .,

Pangpkosa H. O.

6.2. TlepeueHnb pecypcoB HH(OPMALHOHHO-TeJIEKOMMYHUKAIIMOHHOIT ceTn ""MHTepHeT"

O1 |Hay4nas snexTpoHHas 6uOnuoTeka [DIeKTpoHHBIH pecypc]. - Pexum noctyna: http:/elibrary.ru/defaultx.asp. - 3aru. ¢
9KpaHa

32 | OdunmansHsi caiit MuaucTepeTBa PO 1o nemam rpaxaaHckoit 000pOHEI, 9pe3BEYalifHBIM CHTYalNsIM U JTUKBHAAINN
HOCIIEACTBUI CTUXMIHBIX OeNCTBUIT [DneKTpoHHEIH pecypce]. - Pexum poctyma: https:/www.mchs.gov.ru/ . - 3aru. ¢
JKpaHa

6.3. IlepeueHb HH(POPMAMOHHBIX TEXHOJIOTH

6.3.1 Ilepeyenb NporpaMMHOro odecneyeHust

6.3.1.1 | OnepanmonHast cucrema cemeiictea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)

6.3.1.2 | Ilpunoxenns Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)

6.3.1.3 | Free Commander 2009/02b

6.3.1.4 | Google Chrome 39/0/21/71/65

6.3.1.5 | Opera 26/0/1656/24

6.3.1.6 | Adobe Reader XI 11/0/09

6.3.1.7 | AutuBupycnoe [10 Kaspersky Endpoint Security

6.3.2 Ilepeyenb NHGOPMALMOHHBIX CIPABOYHBIX CHCTEM U COBPEMEHHBIX NPO(ecCHOHAIBHBIX a3 TaHHBIX

6.3.2.1 | Undopmanmonnas cnpasounasi cuctema: KoncynsrantlLimtoc

6.3.2.2 | UndopmanonHas cripaBovHasi cuctema: ['apant

6.3.2.3 | IIpodeccuonansHas 6a3a nanHbIX: Haydnast anexTpoHHas 6ubnuoreka elibrary.ru Pexxum noctyma: http://elibrary.ru/

6.3.2.4 | IIpodeccuonansHas 6aza gaHHBIX: OnekTpoHHBIH katamor @OI'BOY BO Bsarckmit TATY Pexum gocryma:
http://46.183.163.35/MarcWeb2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUMIIJIMHBI (MO JIST)

7.1 | Onucanne MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOMUMON JUIsl OCYIIECTBICHHs 00pa30BaTEeIBHOrO Iporecca o
JUcuuIuinHe (MoAyio) mpeacrasieno B [punoxxennn 3 PI1I.

8. METOAUYECKHUE YKA3ZAHUA VI OBYYAIOIINXCA 110 OCBOEHUIO JUCHUIIJIMHBI (MOYJIAA)

OcBoeHNE AUCIUIUTHHBI IPOBOJUTCS B JOpME ayTUTOPHBIX 3aHATHH W BHEAYTUTOPHOH CAMOCTOSATEIBHOM paboThl 00yJarOIHXCS.

IIpn mpoBeneHMM AayAWTOPHBIX 3aHATHH INPEIYCMOTPEHO NPHUMEHEHHE CIIEAYIOIINX MHHOBAIMOHHBIX (OpM yJIeOHBIX 3aHATHH,
Pa3BUBAOLIMX Yy OOYYAIOIIMXCS HABBIKH KOMAaHIHOW pPabOTBHI, MEXIMYHOCTHON KOMMYHHKAI[MH, HPHHATHS DPEIICHHH, JTHACPCKUE
KadyeCTBa. pa60Ta B MAJIbIX Tpymnmnax; AUCKYCCHs; H3YYCHHC U 3aKpCIUICHUC HOBOTO MaTcpuaja Ha PIHTCpaKTPIBHOﬁ JICKIIUH,
HCIIOJB30BaHNE OOIIECTBEHHBIX PECYPCOB, COLMANbHBIE MPOEKTHl W ApPyrue BHEAYAUTOPHBIE METOIbl OOydeHUs; oOCyXKIeHHe U
pa3penieHue npoodeM; ICIOBEIE H POJICBBIC UIPBL; pa300p KOHKPETHBIX CHTYalHi.

KommuecTBo yacoB 3aHATHIT B HHTEPAKTUBHBIX (hOPMax OIpPEAEIeHO YIeOHBIM IIIAHOM.

IIpakTuyeckas TMOATOTOBKA TMpPH peaid3allid JAUCUMIUIMHBI ~ OPraHU3yeTcss IyTeM [MPOBEICHHsI JIAOOpPaTOpHBIX  pador,
npeaycMaTpuBarOmux  y4acTue 06yqa}0mnxcsf B BBIIIOJJHEHHHW  OTHACJIBHBIX JJICMCHTOB pa60T, CBA3aHHBIX C 6yz[y1uei/'1
poeCCHOHATFHON e TETBHOCTHIO.

BHeayauTopHas caMocTosATeNIbHAsE pabdoTa OCYIIECTBIIETCS B CICAYIOMHX (hopMax:

— CaMOCTOSITEIFHOE 3YUeHHE TEOPETHUECKOT0 MaTepraa (TeM TUCIHIUTHHBI);

— IIOAT'0TOBKA K JICKIIUAM H J'Ia60paTOpHI:IM 3aHATHUAM,

— BBIIIOJIHEHHEC KOHTpOJ'[LHOfI JIOMaIlIHCfI pa6OTH " MHBIX UHAUBUAYAJIbHBIX BaﬂaHHﬁ;

— ITOATOTOBKA K MEPONPHUATHAM TEKYILET0 KOHTPOJIS;

— MMOJTOTOBKA K MIPOMEKYTOYHON aTTECTALHH.

HpI/I Oopranm3anuun CaMOCTOSITEJILHOM pa6OTBI HeO6XOI[I/IMO, IpexKAC BCCrO, 06paTI/ITB BHHUMAHUC Ha KIIKOYCBBIC IOHATHSA, HCCYIINC
OCHOBHYIO CMBICIIOBYIO Harpy3Ky B TOM HJIM HHOM pa3Jiesie YueOHOW AUCIUTLTHHEL.

1. CaMoCTOATENFHOE N3YYCHHE TEM JUCIUILUINHEL.

HJ’IS{ pa6OTI)I H606XOI[I/IMO O3HAKOMHUTBECSA C y‘Ie6HI>IM IUTAaHOM IUCHUIUIMHBI W YCTAaHOBUTH, KaKO€ KOJIIMYCCTBO YaCOB OTBCIACHO




y4eOHBIM IJAaHOM B IIEJIOM Ha W3yYeHHWe MUCHUIUIMHBI, Ha ayJuTOpPHYI0 paboTy C IperojaBaTelieM Ha JIEKIHOHHBIX U
1a00paTOPHBIX 3aHATHUAX, a TaKXKe HA CaMOCTOATENbHyI0 paboTy. C IeTbl0 ONTHUMANbHOM CaMOOpPTaHM3aIllMKM HEOOXOAUMO
COITIOCTAaBUTh 3Ty MH(OpPMALUUIO ¢ rpaduKOM 3aHATHH W BBIABUTH HanOoJiee 3aTpaTHBIC 10 BPEMEHH U 00BbEMY TEMBI, YTOOBI 3apaHee
oTpeneNuTh Al ceOs mepuoabl 00beMHBIX 3amaHuil. llerecooOpasHo HawyaTe pabOTy C W3YUEHUS TEOPETHUYECKOTO MaTepHaa,
OCHOBHBIX TEPMHHOB U MOHATUH Kypca U C MICbMEHHBIX OTBETOB HA WHIUBUIyalbHbIE U TECTOBBIE 3aJaHUS.

2. IToAroTOBKA K JIEKIMOHHBIM 1 Ta0OPAaTOPHBIM 3aHATHSM.

TpaguimonHoi (opMoi mpemogHeceHHss MaTepHana sBiasfercss Jneknusa. Kypc nexkmuid 1o mpeaMeTy AaeT HeoOXOTUMYHo
nHQOPMAaMIO MO W3YYEHHIO 3aKOHOMEPHOCTEH U TEHICHUWH pa3BUTHA OOBEKTa M NpeIMeTa HCCICJOBaHHUSA H3ydaeMOn
JUCHUIUIAHEL. JIeKIMOHHBIA MaTepHan pPEeKOMEHIyeTCS KOHCHEKTHpOBaTh. KOHCHEKTHI ITO3BOJIIOT OOYdJaromeMycs HE TOJBKO
MOTYy4YHUTh O0IbIIe HH(GOPMAIUU Ha JIEKIIUH, HO U TIPABUIIBHO €r0 CTPYKTYpPUPOBATh, a B JAIBHEHIIIEM - TYUIlle OCBOUTH.

IonaroroBka K JTa0OPAaTOPHBIM 3aHATHSAM HOCHT Pa3HYHBIA XapakTep Kak 10 COJACP)KaHWIO, TaK W IO CIOXKHOCTH HCITOTHEHHS.
MHorue nabopaTopHble 3aHATHA TpPeOYIOT OONBIION HCCIIEAOBATENBCKOW pabOThl, M3y4eHHs] JOMOJHUTEIBHOW HAydHOH
autepatypsl. [Ipexae 4eM MPUCTYIUTh K BBIMOTHEHHIO TaKoi paboThl, 0OyuarolieMycs HEOOXOIUMO O3HAKOMUTBCS OOCTOSATENBHO C
COZIepKaHUEM 3aJaHus, YICHUTh €r0, OIEHHUTh C TOYKH 3PEHHS BOCIPHATHA M 3aIlIOMHHAHHS BCE COCTABILIONINE €r0 KOMIIOHEHTHI.
PesynpraTel sKchepuMeHTa, TpaQuKd U T.0. CIELyeT CTPEMHUThCS MONYyYUTh HEMOCPEICTBEHHO IIPH BBIIOJHEHUH pPabOTH B
naboparopun. JlaboparopHas paboTa CUMTAETCsl BHIOJIHEHHOW TOJIBKO B TOM Cllydae, KOrja OTYeT IO Hed mpuHAT. Yem ckopee
COCTaBJICH OTYET IIOCIIE IPOBECHUS PaOOTHI, TEM MEHBIIIE Oy/IeT 3aTpaueHo TPyAa U BpeMEHH Ha ee o(opMIIeHHE.

3. BeinosiHeHHE JOMAITHEH KOHTPOJIBHOM paboThl.

KonTtponsHast pabora sBISeTCS ONHMM U3 OCHOBHBIX BHIOB CaMOCTOSTENIBHOW paOOTHI, HalpaBIeHHOW Ha 3aKperrieHue,
yriayoneHue u o0oOIIeHHe 3HAHUHM MO AUCHMIUIMHE. Llenplo BBITIONHEHUS KOHTPOJBHOH paboTH! sABIAETCA (pOpMHPOBAHHE HABBIKOB
CaMOCTOSITENIBHOTO TBOPYECKOTO pemIeHHs Npo(ecCHOHANBHBIX 3a]ad. 3aJadaMM BBINOJHEHHS KOHTPOJBHOW pabOTHI SBISIOTCS
CHCTeMAaTH3aIWs, 3aKpeIUIeHHe, YIayOJieHHe M pacliipeHHe IPHOOPETeHHBIX OOYyJarom[MMCs 3HAHMH, YMEHHH W HAaBBIKOB II0
JqucrurHe. O6yJaronuiics BBIIONHIET KOHTPOJIBHYIO paboTy IO YTBEPKIEHHOHN TeMe M0 pyKOBOJCTBOM IIPEMNOAaBaTENs.

4. IToAroTOBKA K MEPOTIPHATHSM TEKYIIET0 KOHTPOIIS.

B koHIle n3y4eHHs KaxIOH TeMBI MOXET IPOBOJMUTHECS TeMaTHdecKas KOHTPOIbHas paboTa, KOTOpas SBISETCS CPEICTBOM TEKYIETO
KOHTpoONsl oLeHKH 3HaHMH. ITogroroBka k Hel 3akiroyaeTcs B MOBTOPEHHMH IPOWIEHHOTO MarepHana M IMOBTOPHOM pEIEHUHU
3aIaHUH, KOTOPBIE PacCCMAaTPUBAJIICEH Ha 3aHATHSAX, a TAK)KE B BRIIOIHCHNH 3aaHIH T CAMOCTOSTEIBHOM PaOOTEhIL.

5. IloaroroBka K IpOMEKyTOUYHOM aTTeCTalluU.

ITogroToBka K 3a4€Ty SBIACTCSA 3aKITIOYUTENBHBIM JITAallOM H3YYCHHS TUCHUIDIMHBI M SBISICTCS CPEICTBOM IPOMEKYTOYHOTO
xoHTpois. [ToaroToBKka K 3a4€Ty mpeamosaraeT H3ydeHne KOHCIIEKTOB JICKIUH, PEKOMEHIyeMOH JTHTepaTyphl W APYTHX HCTOYHUKOB,
MOBTOPEHHE MAaTepuaNoB IMpPaKTHYECKUX 3aHATHH. B mporecce MOAroToBKM K 3auy€Ty BBISABIAIOTCS BOMPOCH], MO KOTOPBIM HET
YBEPEHHOCTH B OTBETE JINOO OTBET 00yJAIOMIEMYyCs HE SICEH.




®OHJ] OLIEHOYHBIX CPEJICTB
JUTSI TIPOBEICHUSI IPOMEKYTOUHOM aTTECTAIMH 10 TUCIIUILTHHE
ITpouecchl ropeHust U B3pbIBa

Hanpasienune noarorosku 20.03.01TexHochepras 6€30macHOCT
Hanpasnennocts (mpo¢uiib) nporpaMMbl OakaiaBpuaTa

"3amuTa B Ype3BbIUANHBIX CUTyalUsX"

Kpanngukauus GakanaBp

[Ipwnoxenne 1



1. OnucaHue Ha3HAYEHHUs U COCTaBa (])mma OLCHOYHBIX CPE/ICTB

Hacrosmmii ¢poux ouerounsix cpenacts (POC) BXoauT B cocTtaB paboueit mporpaMmbl aucuuiuinabl «IIpomeccest
TOpeHUsl M B3PbIBa» M MpEJHA3HAYCH JJsi OUCHKH IUIAHUPYEMbIX pe3yJIbTaToOB OOYYCHHs - 3HAHHi, YMEHHH,
HABBIKOB, XapaKTEPU3YIONIHMX 3TAITBl (POPMHUPOBAHHS KOMIETEHIHH (IT.2) B poIiecce H3yICeHUs JaHHON JUCIIATIITHHBI.

®OC BrimoyaeT B ce0s OLIEHOYHbIE MaTepuaIbl Ul IPOBEACHHS IPOMEXYTOYHOI aTTecTauy B popMme 3adera.
®OC pa3paboTaH Ha OCHOBAHUM:

- @enepanbHblii TOCYAAapCTBEHHBIN 00pa3oBaTeNIbHBIA CTaHAApT BBICIIETO0 0O0pa3oBaHMs - OakajaBpuar II0
Hanpasnenuto noaroropku 20.03.01TexHocdepras 6e3omacHocTs (mprka3 MunobpHayku Poccun ot 25.05.202@G.
Ne 680)

- OCHOBHOI1 IIpodecCHOHATIbHOM 00pa30BaTeJIbHOM POrpaMMBbI BBICIIEr0 00pa30BaHMs M0 HANPABJICHUIO ITIOATOTOBKH
20.03.01 Texnochepnass Oe3zomacHocTs. HamnpasieHHOCTs (Ipoduiib) mporpaMmsl OakajaBpuaTa <3aiiuTa B
Ype3BbIYalHbIX CHUTYALHIX .

- Ionoxenns «O QopmupoBanuy (OHIA OLEHOYHBIX CPEICTB M NPOBEICHHS TEKYIICH, NMPOMEKXYTOUHOH M
HTOTOBOH aTTeCTalK 00YYaroIMXCs 0 00pa30BaTeIbHBIM IPOrpaMMaM BBICLIEr0 00pa3oBaHMs».

2. IlepevyeHb KOMIIETEHIHI ¢ YKa3aHUEM ITanoB UX (JOPMUPOBaHMS B MPOIECCE OCBOEHUsSI 00pa30oBaTeIbLHOI
NMPOrpaMMbl
ITK-3: CriocoGen pazpabaTbiBaTh MEPOIPUSATHS 10 CHIDKCHHUIO ITOKapHBIX PUCKOB

Kon Jranbl GOPMHPOBAHHSA KOMIIETEHIIUH
¢popmupye B Npolecce 0CBOeHHs 00pa30BaTeIbHOIi IPOrpaMMbl
Moii
KOMIIe- HavanbHbliii OcHoBHOM 3aK/II04YUTeNbHBIH
TeHIUH
TIK-3 Opranusanus W BeleHWe | YmpaieHue B cdepe 3ammurhl B | [Ipon3BoACTBEHHAs MpPaKTHKA
aBapHUitHO-CIIacaTeIbHBIX Ype3BBIYAHBIX CUTYAIHSIX (MpenmumIoMHast PaKTHKA)
pabor bezonacuHocTs cracatenbHbIX | ['ocymapcTBeHHas WUTOTOBas
MenumHa katacTpod pabor aTTecTanus
Taxrtuxa cun PCUC u I'O
IIpon3BoacTBeHHAS MpPaKTHKa
(OkcrutyaranuonHast
MPAKTHKA)

3. Onmucanme moKa3aTejlel W KpUTepHeB OLEHUBAHHS KOMIETEeHIHHH Ha Pa3IWYHBIX 3ITAmax HX
(¢opmupoBanus, onucaHue MIKAJ ONeHHBAHUS

Kon u
HaumenoBanue
Konu HAaNMCHOBAaHUE HaumenoBanue
KOHTPOJIHPYEMBIX
HaNMEHOBAHUE HHAWKaTOpa OIICHOYHOTO
DopmynHupoBKa HHINKATOPA paszienoB u/mim Tem o
(hopMupyeMbIX JTOCTIDKEHUS CpencTBa TeKyIIen
KOMIIETEHIIUH dbopmupyemoit B COOTBETCTBITH C aTTeCTallNU
pMHPY conep-xkanuem PITJ{
KOMIIETCHITHN
IK-3:
Criocoben
Criocoben AIACHTUPUITPOBATH
pa3pabaTbIBaTh p Paznen 4 pabdoueit
OIACHOCTH U pa3pabaThIBaTh
MEpPOIPUATHL [1K-3.2 IIPOrpaMMbl Bomnpocs! k 3auety
pPEKOMEHAaLNHU O
M0 CHUKEHUIO JUCHIUATUTAHBI.
YMEHBILEHHUIO MOKapHOTO
MOXKAPHBIX
pucka
PHUCKOB

Jis oneHKH C(OPMHUPOBAHHOCTH COOTBETCTBYIOIIMX KOMIETeHIWA 1o mucimiuinae «[Ipomeccsl ropeHust m
B3PbIBa» IPUMEHACTCS HHTETPUPOBAaHHAS ABYXYPOBHEBAS [IKAJIA OLCHIUBAHNA:

IIxana onieHUBaHUS:
Ilxaja oneHNBaHUA

Iloka3aTenu olleHHBAHUA
- JlaHbI TpaBUIIBFHBIC OTBETHI HA TIOJIOBHHY M 00JIee BOTIPOCOB.
- OTBETEHI MOJIHBIE, TOYHBIE, CAMOCTOSTEIBHEIC.

3ayTeHo o
- B oTBeTax Ha BOMPOCH! 00YYArOIIMICS TOKA3bIBACT JIOTHYHOCTH, 000CHOBAHHOCTH
1 YETKOCTh M3JI0KECHHUsI MaTepHraia.
He 3aureno - JlaHsl paBUJIBHBIC OTBETHI MEHEE YEM Ha ITOJIOBHHY BOIPOCOB.




- OTBETHI HE MOJIHBIE U HE CAMOCTOSITENILHBIE.
- B orBerax Ha BOMPOCHI OTCYTCTBYET JIOTHYHOCTH W OOOCHOBAaHHOCTB,
00yJaloOmKiCs NCITBITHIBACT 3aTPYJHEHMS IPU M3JIOKEHIH MaTepHaa.

4. TunoBble KOHTPOJIbHbIE 3aJaHUsI WU WHbIE MaTepHaJbl, HEOOXOAUMBIE /ISl ONEHKH 3HAHWIA, YMEHHMId,
HABBIKOB M (HJIM) ONBITA JeSITETLHOCTH, XapaKTePU3YIOLIUX 3Tanbl (OPMUPOBAHUS KOMIETEHINIA B poIecce
OCBOEHHsI 00pa3oBaTebHOI MPOrpaMMbl

TecToBBIE 32 1aHUS
no gucuumiaune «[Iponeccnl ropeHus U B3pbIBA»
AJ15l IPOMEKYTO4YHOI aTTecTanuu B (popMme 3adera

1. ®opMyJIHMPOBKA NPOLECCA TOPEHUS !

1) F'openue — c0KHasE IK30TEPMHUUYECKask peakKiusi, IPOTEKArOIast B YCIOBUSAX MPOrPECCUBHOTO YCKOPESHUSI.

2) T'opeHue — CI0KHAS TEIIIOBAs PEAKIINs, IPOTEKAIOIIAS TI0 SKCITOHEHIINATHLHOMY 3aKOHY.

3) Topenre — cioKHAST XAMUYECKas IIETTHAS PEaKIns, CBI3aHHAs C HAKOIUICHUEM B CHCTEME W MEPEHOCOM
TeIUIa WM KaTaJU3UPYIOMNX TPOIAYKTOB IIPH NPEHEOPEKHUTEITHHO MajlOM WX 3HAYCHWH B HAYAIBHOW CTaIuu
mporiecca

4) T'opeHme - CIIOXHAsE XAMHAYECKAs PEaKIHsl, MPOTEKAOINAst B YCIOBHUSIX IPOTPECCUBHOTO CAMOYCKOPCHUS
pacmpocTpaHeHHs B IPOCTPAHCTBE, CBA3aHHAS C HAKOTUICHHEM B CHCTEME M IIEPEHOCOM TEIUIA FITH KaTaIN3UPYIOIIHX
MPOAYKTOB NPU MPEHEOPEKUTEITHHO MAJIOM MX 3HAYCHUH B HAYAIBLHOW CTaIUH IIpOIIecca.

Ortger 4.

2. KoHIleHTpanMOHHBII pees pacnpocTpaHeHUs IAMEeHH:

1) KoHIeHTpaI[MOHHBIH Mpeies PACIPOCTPAHEHHS TIIAMEHH — TAKOW COCTAB CMECH, BBIIIE U HIKE KOTOPOTO
CTaHOBHTCS BO3MOHBIM BOCINIAMEHEHHE, CAMOBOCIIJIAMEHEHHE, TOPEHUE CMECH.

2) KoHIIeHTpaIIMOHHBIH TTPeIesT pacpoCTpaHEeH s IIIAMEHH — TaKO# COCTaB CMECH, BBIIIC U HIXKE KOTOPOTO
CTaHOBUTCS HEBO3MOXKHBIM BOCIDIAMEHEHHE, CAMOBOCIUIAMEHEHNE, TOPCHUE CMECH.

3) KoHleHTpalMOHHBIA IMpenea pacupoCTpaHeHUs IJIAMEHH — TaKOHM COCTAaB CMECH, BBIIIE KOTOPOIO
CTaHOBUTCS HEBO3MOXKHBIM BOCIDIAMEHEHHE, CAMOBOCIUIAMEHEHNE, TOPCHNE CMECH.

4) KOHIEHTPAIMOHHBIH MpeaeN PacupOCTpaHEHHUs IIAMEHH — TaKOM COCTaB CMECH, HHDKE KOTOPOTO
CTaHOBUTCS HEBO3MOXKHBIM BOCIDIAMEHEHHE, CAMOBOCIUIAMEHEHNE, TOPCHNUE CMECH.

Ortger 2.

3. ®opmMyaupoBKa MPoIlecca BOCIIIAMEHEHNS

1) BocruiameHeHHe — IAMEHHOE TOPEHHE BEIECTBA, MHUIIMUPOBAHHOE dJIEKTPUIECKOM MCKPOM, HATPETON
MOBEPXHOCTBIO MU IPYTHM UCTOUHUKOM SHEPTHUU.

2)* BocmiaMeHeHHEe —JIOKaIbHOE TIAMEHHOE TOPSHUE BEIECTBA, MHUIIMUPOBAHHOE MECTHBIM HCTOYHHUKOM:
9JIEKTPUUYECKOM MCKPOIi, HArpeTol MOBEPXHOCTHIO UK IPYTUM HCTOUHUKOM DHEPTUH U MPOJOJDKAIOIIEECs IIOCE ero
yIaJeHus.

3) Bociuiamenenne — miaMeHHOE TOPEHHE BEIECTBA, HHUIIMUPOBAHHOE SJIEKTPHUYECKOM MCKPOii, HArPEeTOM
MOBEPXHOCTHIO FJIH IPYTHM MCTOYHHKOM SHEPTHH, U TIPUBOJIAIIEE K SHIOTEPMUIECKOH (haze mporecca TOpeHusI.

4) BocmiaMeHeHHe - JIOKalbHOE IJIAMEHHOE TOPCHHE BEIIECTBa B 9K30TEPMHYCCKOM CTaJWH IMpolecca
TOPEHUS.

Ortger 2.

4. ®opMyJIHPOBKA MPOIECCA CAMOBOCIIJIAMEHEHHS:

1) CamoBoCIUIaMEHEHHUE - JIOKATBHOE TOPEHUE BEIIECTBA, MHUIIMUPOBAHHOE TOCTOPOHHUM UCTOYHUKOM.

2) CaMoBOCIIITAMEHEHHE - TOPEHUE BENIECTBA, MHUIIMUPOBAHHOE MOBBIIIEHHON TEMIIEPATYPOIA.

3)* CamoBOCIUIAMEHEHHE - JIOKAJIbHOE TOPEHUE BELIECTBA, WHUIMMPOBAHHOE (PU3UKO — XMMHUYECKHMHU
MOKAa3aTeIIsIMUA TOTUIUB.

4) CamoBOCILTAMEHECHHE - TOPEHUE BEIIECTBA, MHHUIIMMPOBAHHOE SHEPTHEH aKTHBAIINH TOTIIHB.

Ortger 3.

5.ToMoreHHoe ropenmue:

1) F'oMOreHHO€E TOpEHHE — FOPEHKE TOPIOYETO B OKUCIIUTENE B Mpoliecce AU (Hy3HOHHOIO CMEIIEHHS.

2) ToMoreHHOE TOpEHHEe — TOPCHHE TOPIOYEro B OKUCIHTENIE B TPOIECCE JIAMUHAPHOTO CMEIICHHS
KOMIIOHEHTOB.

3) I'omoreHHoe ropeHHe — TOPEHHE TOPHOYEro B OKUCIHTENE B Mpolecce TypOYIEHTHOTO CMEIICHUS
KOMITOHEHTOB.

4)* TOMOreHHOE TOPEHHE — FOPECHHE TOPIOYErO B OKHUCIIUTENE B OAHOPOJHON CMECH.

Ortger 4.

6. 'ereporennoe ropenmue:

1) reTeporeHHOE TOPEHIE — FOPEHUE TOPIOYET0 B OKUCIHTENE B ITpolecce AP y3HOHHOTO CMEIICHUS.

2) TereporenHoe ropeHne - TOpEeHUe Ha MOBEPXHOCTH paseia (a3, KOTaa OJHO U3 PEarnpyIONIuX BEIIeCTB
HaXOAWTCs B TBEpAOH ¢ase, a npyroe nocrasisercs nuddysueii u3 razoBoi (haswl.



3) T'eteporeHHOEe TOpEHHE - TOPEHHE Ha MOBEPXHOCTH paszena (a3, Korja pearnpyrolide BemiecTBa
HaXOJATCs B Ta30BOi (dase.

4)* T'eTeporeHHOE TOPEHHE - TOPEHUE Ha MOBEPXHOCTH paszena (a3, KOTa OJHO U3 PEarupyOIiX BEIIeCTB
HaXOJHUTCS B KOHJICHCUPOBAaHHOM (haze, a Apyroe mocrapisieTcss Auddy3ueit u3 razoBoit Gassbl.

Otser 4.

7. CKOpOCTH 3J1eMEeHTAPHBIX (PU3UYECKHUX MPOLECCOB rOpPeHNs MOAYUHSIOTCS 3aKOHY:

1) H. CemenoBa.

2) J1. ®pank — KameHenkoro.

3)* C. Appenuyca.

4) JI. Jlanpay.

Ortger 3.

8. loxpuTnyeckue siBJICHUsI TOPEHMSI:

1) Bocmiamenenue, caMoBOCIUIaMeHeHUE, TH((Y3HOHHOE PABHOBECHE.

2)* BociutaMeHeHre, CaMOBOCIITIAMEHEHHE, KOHIICHTPAIHOHHBIC MPEIEITBI PACTIPOCTPAHEHHUS TIITAMEHH.

3) Bocriamenenue, caMOBOCIUIAMEHEHHUE, TEIIOBOE PABHOBECHE.

4) BocruiaMeHeHHe, CaMOBOCILIIAMEHEHHE, TEI0OBOe U qu(hy3MOHHOE paBHOBECHE.

Ortger 2.

9. MexaHu3M yckopeHusi GpoHTA IUIAMeHH OTNpeIessieTcsl 3AKOHOM:

1) Cunyca u miomanei.

2)* KocuHyca | IIoIazien.

3) TanreHca u IIOIIAAEH.

4) KoraHreHca U IUIOMIaaei.

Ortger 2.

10. Kakoii U3 CHMBOJIOB 0003HAYa€eT TOJIIMHY <IPUBeIEHHON MJIeHKH» WIH TU(PY3IHOHHOTO cI0s?:

1) a

2) B

3)* 0

4) A.

Ortger 3.

11. ¥YkaxuTe NPOIYKTHI MOJHOTO CTOPAHUS B BO3AYILIHOM cpese:

1)* CO2, H20, O2, N2.

2) CO, H20, NO, O

3) CO2, NOx, O, OH.

4) CO, OH, Oz, N,.

Otser 1.

12. Kakas U3 3aBHCHMOCTEli ONHCHIBaeT OTHOCHTEJIbHOE H3MEeHeHHe KPUBOii (paKIHOHHOTO cocTaBa
YIJIEBOJAOPOAHOTO TOIINBA?:

i=1-exp ().
2 i=1-exp ().
3)i=1-exp (H t).

4)1=1-exp[h ().

Ortser 2.

13.11o kakuM mapaMeTpam omnpe/eisieTcsi IPYNNOBOii YIJ1eBOAOPOAHBII COCTAB TOMJINB?:

1) ITo mIOTHOCTH ¥ MOJICKYJISIPHO# Macce.

2) o MIOTHOCTH U CpeAHEH MOJBHON TeMIePaType KUIICHHS.

3)* [o xapakTeprcTHICCKOMY (PaKTOPy M MOJICKYIISPHOiT Macce.

4) Tlo xapakTepuCcTHYECCKOMY (DAKTOPY M CPEIHEH MOIbHOU TeMIlepaType KHIICHHUS.

Ortgert 3.

14.T1o kaKoii 3aBHCHMOCTH ONpe/eJsIeTCs] YHCJI0 CBsI3eil B MoJIeKyJIaX YIIeBOA0pPOA0B?:

1) Nee=n+2m.

2) N =2n+m.

3) N =n + m/2.

4)* Ncs = 2n + m/2.

Ortger 4.

15. ITo xakoii U3 3aBHCHMOCTeil oOmpeesieTcs CPeIHsisi JHEPrusA AKTHBANHH YIJIEBOJOPOIHOTO
TOILIMBA?:

1) Ea =64 - 0,25Q.

2)Ea =52 -0,25Q.

3)* Ea =48 - 0,25Q.



4)Ea = 36 - 0,25Q

Ortger 3.

16.Yemy paBeH Tema0Boii 3pdekT 3HA0TEpMHUYEcKOil peakuun mo npaBuiay «Ilossinu — CeMeHOBa»?;

1)Q=D+E&.

2*Q=D- &.

3)Q=0.33D + k.

4)Q=0,33D - &

Ortger 2.

17. Kakasi m3 3aBHCHMOCTEeH ompenessieT JHepreTHYecKrHe 3aTPaThl HA KOHIEHCANIMIO BOABLI B
NMPOAYKTAX CTOPaHUNA?:

1)* QB = Qu + 22m.

2) Q8 =Qu-22m.
3)B=Qu-12m.
4) QB =Qu+ 12m.
Ortser 1.

18.Kakoe u3 ypaBHeHU#i MOJHOTO CTOPaHUs HOPMAJILHOTO OKTAaHA MPaBHIILHOE?:

1) CgHig + 11,50, = 8CO2 + 8H20.

2)* CgHig + 12,5, = 8CO2 + 9H,0.

3) CgHig+ 11,5, = 9CO> + 9H-0.

4) CgHig + 12,5, = 9CO, + 8H-0.

Ortger 2.

19.11o kaKoii 3aBUCHMOCTH PACCYHTHIBAETCS BHICHIAS TEIVIOTBOPHASI CIIOCOOHOCTH YTJ1€BOIOPOTHOTO
TOILINBA?:

1) @ =-393,5n - 142,9m AHo6p.

2) Q8 =-393,5n - 120,9MAH06p.

3)* Qe = - 393,5n - 142,9MAH06p.

4) Q8 = - 393,5n - 120,9m AHo6p.

Ortser 3.

20.Kaxkue u3 nmepevHcIeHHbIX B3PbIBYATHIX BEHIECTB He OTHOCAT K HHULMUUPYIOIMINM?;

1) Terpaszen

2) Azujiet

3) [epokcupr

4)* HurpaMuHbI

Ortger 4.

21.Kakue U3 nepevrcIeHHbIX B3PHIBYATHIX BEIECTB HE OTHOCAT K GPH3aHTHBIM?:

1)* I'pemyuas pryTh

2) I'ekcoren

3) [TukprHOBas KHCIIOTA

4) Hutporiauepux

Otger 1.

22. Kakme #3 mepeYHCIEHHbIX WHHOMHUPYWUIAX B3PbIBYATBLIX BeIECTB OTHOCAT K
CBEPXYYBCTBUTEILHBIM?:

1) Hg(ONC)»

2)* NCls, HNs, Njs

3) Pb(N)

4) KCIO,

Ortser 2.

23.Tlo 3akoHy (Kakoro aBTopa) ompeneisieTcsi mepeaaya Temjia B cpeae 0OTHOPOIHOT0 XHMHYECKOTO
cocrasa: g = - A gradT?:

1) Jlaurmropa

2) Opeiinanixa

3)* Oypse

4) duka

Ortser 3.

24 T1o MMeHHN KaKOro aBTOpa Ha3BaH 3aKOH, onpeneieHust 1u(pPpy3noHHOro MOTOKA B HEMOABHKHOM
cpene J = - DgradC?:

1) JTaurmiopa

2) Opeiinanixa

3) Oypse

4)* duka

Ortger 4.



25. AncopOumsi Ha OJHOPOAHOIl MoOBepxXHOCTHM J = () Ha3bIBaeTcs M30TepMoii (Kakoro

p+b
aBTOpa)?;
1)* Jlaurmiopa
2) ®peitninxa
3) ®ypee
4) duxka
Ortger 1.
26.3aBHCHMOCTDH 2/ICOPOMPOBAHHOIO BelleCTBA HA HEOTHOPOAHOI MOBEPXHOCTH

g= Cplln Ha3bIBAIOT M30TEPMOIi !

1) Jlaurmropa

2)* Opeiinmnxa

3) Oypse

4) duxka

Ortger 2.

27.Ha3oBute KO3Q(PUIIHEHT TEMI00TAAYH?;

A

la=——

P Cpp
2)A =l
)* a =q/AT
4) [ =jlAC
Ortger 3.
28.Ha3oBute K03 (PUIIHEHT MACCOOTAAYU?;

A

la =——

EY cpp
2)A = lsu
30a = q/AT
4 B =jl/AC
Ortger 4.
29. Ha3zoBuTe K03 (PUIMEHT TeMIepPaTypPONPOBOAHOCTH?:

A
*a= ——

(N
2)A=leu
3)a =q/AT
4) B =jlAC
Ortger 1.
30. HazoBuTe k03¢ punmeHt TypoyIeHTHOT0 0OMeHa?

A
l)a=——
< Cpp
2)* A=leu
3)a =q/AT
4) B =jlAC
Ortger 2.

Bonpocs! /15l NOATOTOBKH K 32a4€Ty MO AUCHUILINHE
«IIpouecchl rOpeHUs U B3pbIBa»

Lenp u 3a1aun JUCHUILINHBI, €€ MECTO B y4eOHOM IpoIiecce.

CocraB roprouux BEIIECTB.

Temora cropaHus ¥ MPUBEICHHBIC XapaKTCPUCTHKH TOPFOYUX BEIICCTB.
CBoiCTBa TOPIOYHX BEIIECTB.

OO01m1ast XxapaKTEepUCTHKA TOPCHUSI.

CriocoObl TOPEHHUs TOILIHBA.

HTeHCMBHOCTD TOPEHUS.

Turbl peakui.

CKOpOCTh peaKIuu TOPECHHUS.

CoNoUAWNE



10. 3aBHCHMOCTH CKOPOCTH PEaKIUK OT TEMIIEPAaTyphl. 3aKOH AppeHuyca.

11. Kunernuyeckoe ypaBHEHHE IIEITHOTO TOPEHUSI.

12. OOparuMOCTh XUMUYECKON peaKlny U ee BIUsIHUE Ha ropeHne. KOHCTaHTa XUMHYIECKOTO paBHOBECHSI.

13. TemioBoe caMOBOCIIAMEHEHHE TOPIOYCH ra30BOil CMECH.

14. IlemHoe caMOBOCILUIaMEHEHHE TOPIOYEH Ta30BOH CMECH.

15. BwIHYXIeHHOE BOCIUIAMEHEHHE TOPIOYEH CMECH.

16. PacmnpocTtpaHeHHE IUNIAMEHU B HETIOIBUKHOM CpeJie U B TIOTOKE C JIAMHHAPHBIM PEXKUMOM.

17. PacnpocTtpaHeHHE TUNIAMCHH B TYPOYJICHTHOM MOTOKE.

18. OOmwe nosoXeHust ropeHHst Ta3000pa3HOro TOILIHMBA.

19. Topenwue ra3000pa3HOTO TOILIMBA B MPEABAPUTEIHLHO NOATOTOBICHHON OJJHOPOIHON TOPIOYEH CMECH.

20. Topenue ra3000pa3HOro TOILTUBA MIPH Pa3ACIbHOI [0jaue B 30HY TOPCHHS TOPIOYCTO M OKHCIUTEIS.

21. Topenue ra3000pa3HOrO TOTUIMBA MPHU MPEIBAPUTEIILHOM CMEIICHUH Ta3a C YaCThI0 HEOOXOJMMOTO ISt
TOpPEeHHUS BO3/AyXa.

22. OcHOBHbIC CBOWCTBA M CTAJMU TOPEHUSI KHUKOTO TOILIHBA.

23. TopeHHe KaIUIH )KUIKOTO TOILJIMBA.

24. TopeHue )UIKOTO TOILIMBA B (haKeJe.

25. OcoOeHHOCTH TOPEHHS TBEPAOTO TOILIHBA.

26. XuMHYECKOE pearnpoBaHKe yriiepoa.

27. BnusiHHE TeMIepaTyphl Ha IPOIECC TOPEHHUS yIiiepo/a.

28. KuHeTHyeckoe ypaBHEHHE FE€TEPOrCHHOTO TOPEHUS.

29. Bspsis.

30. JleroHarmoHHBIC BOJHEI. Y paBHEHHE [ FOrOHHMO.

31. Mertoabl onpeieiieHUs COCTaBa U KOJHUYECTBA BO3AyXa ISl CTOPaHHS TOILIHBA.

32. MeToabl TEXHUYECKOTO aHAJIU3a YIIIEBOJOPOIHOIO TOILIMBA.

33. Cnoco0bl BOCINIAMEHEHHS! BELIECTB MPU XUMUYECKUX PEaKIUsX.

34. Meroasl OLIEHKH CBOMCTB IJIAMEHU.

35. Meroas! onpezeneHus TeIIOThl CrOPaHusl TOIUIHB.

36. Meroanka OLEHKH MMOKAPHOI OIIACHOCTH BEIICCTB U MaTEPHUAJIOB.

37. Meroanka KOHTPOJISI TAPAMETPOB BO3IAYIIIHOMN CPEIBI.

38. Meroanka KaTerOpUPOBAHUS U KIIACCH(DHUKAIINY IOMEIICHUIA U 30H IT0KaPOB3PHIBOOIIACHOCTH.

39. Onpexenenue ropeHus: TPUPOIa IPEACIOB MPU ropeHuH. [Ipeaespl Mo KOHICHTPALKUU U TEMITEpaType
TOPCHUSL.

40. TIlpenenpHble MapaMeTpPhl IPU TOPCHUN — MOKA3ATEIH TT0XKAPHON OMACHOCTH BeliecTB. [IpuMepsl npu
BO3HHKHOBCHHH TOPCHUSI.

41. TlpenenpHble MapaMeTPhl IPU TOPCHUN — MOKA3ATEIH T0XKAPHON OMACHOCTH BeliecTB. [IpuMepsl pu
pactpoCTpaHEHNH TOPEHHS.

42. KOoHIIEHTpAIMOHHBIE TIPEEIbl PACIPOCTPAHEHNUS TUIaMeHH (BOCTIIAMCHEHNS); BIMSHKE JaBICHMUS.

43. KOoHIIEHTpAIMOHHbBIE MPEACNBl PACTIPOCTPAHEHUS TUIAMEHH (BOCIUTAMEHEHWMS); BIMSHHE MOIIHOCTH
MCTOYHHUKA 32)KUTAHNS.

44. KoHIIEHTpAIMOHHbBIE MPEIeIIbl PACPOCTPAHECHHS TUIaMeHH (BOCIUIAMEHEHWMS); BIMSHUC COIMCPKAHHSI
WHEPTHBIX Ta30B M XUMHUUYECKH aKTHBHBIX HHTHOUTOPOB. MuHMMabHas (iiermMarusupyromias kounentpaus (MOK),
MHHHMAIbHOE B3phIBOONACHOE cofepikanue kuciaopoaa (MBCK).

45. B3anMOCBs3b TEMIICPATYPhI TOPEHUS U KOHICHTPAIIMY TOPIOYETO B TAPOTa30BO3IYIITHBIX CMECSX.

46. DnemenThl (OCHOBBI) TEIUIOBOM TEOPHH CAMOBOCILIIaMeHEHHsL. KpUTHYeCKHE YCIOBUSL.

47. TemnepaTypa CaMOBOCILUIAMCHCHHsS — T[I0Ka3aTelb IMOXKAPHOW OIACHOCTH BEIUIECTB. BusiHue
KOHIICHTPAI[UH FOPIOYETO B MapOra30BO3AYIIHOW CMECH.

48. Temneparypa caMOBOCIUIAMEHEHHUS — [TOKA3aTesIb MI0KapHOH OMIACHOCTH BEIECTB. BIusHUEe HHEPTHBIX
Ta30B U XUMHYECKU aKTHBHBIX HHT'HOUTOPOB B ITAPOTa30BO3AYIIHEIX CMECSX.

49. Temneparypa caMOBOCIUIAMEHEHHUS — [TOKa3aTelb [0)KaPHOW OMACHOCTHU BEIIECTB. BiiusiHue naBieHus.

50. TemmepaTypa caMOBOCIUIAMEHEHHsI — IOKA3aTelb MOXKaPHOW OMACHOCTH BelllecTB. BiiusiHue pasmepon
cocynia, B KOTOPOM HaXOAHTCS apora30BO3AyIIHAS CMECh.

51. TemmepaTypa camMOBOCIUIAMEHEHHUSI — MOKAa3aTelb MOKapHOH OMACHOCTH BeliecTB. Bimsaue Gopmbr
cocynia, B KOTOPOM HaXOMTCS Mapora3oBO3/yIIHAS CMECh.

52. CranpmaptHas (cmpaBouHasl) TeMmIepaTypa CaMOBOCIUIAMCHEHHs. XapakTep €€ HW3MCHEHHS B
TOMOJIOTUYECKOM PSITy BEIICCTB.

53. IlpencraBineHus O MEXaHW3ME 3a)KHIAHUSA I[APOTa30BO3IYIIHBIX CMECCH HArpeThIM TEJIOM.
Kputrnueckue ycinoBHs 3a)KHTaHHS.

54. Temmeparypa 3axxuraHus — IMPEACIbHBIA IapamMeTp BO3HUKHOBCHHs TOpeHUs. BnmsHue cocraBa
Mapora3oBO3yIIHON CMECH.

55. Temmeparypa 3axuraHus — HpeACTbHBIM HapaMeTp BO3HHUKHOBEHHS TOpeHHWs. BimsHume pa3zmepoB
3a)KUTAIOIIETO Tena.

56. IlpeacraBicHUs O MEXaHM3ME 3aKUTAHKS [TAPOTa30BO3AYIIHBIX CMECEH IIEKTPUIECKON HCKPOH.

57. BnmsHme cocraBa Troprouell cMecH Ha MHUHHUMAIBHYIO DSHEPTHIO 3aXuranus. Kputhdeckas wu



HACBIIIAIONIAs] MOIITHOCTH UCTOYHUKA 3a)KHTaHUSL.

58. Kunernyeckoe ropenune. CTpykTypa miameHH. [IOHITHE HOPMAIbHOH CKOPOCTH PaCHpOCTPAHEHHS
IUIAaMEHH 110 Ta30BO3/YIIHBIM cpeaaM. BiusiHie cocTaBa roprodeil CMecH.

59. B3auMocBs3b HOPMAIILHOW CKOPOCTH PACIPOCTPAHEHHUS TUNIAMEHH W CKOPOCTH XHMHYECKOW peakiuu
ropenus (110 TEIIOBOM TEOPHH).

60. HopmanbHasi CKOpOCTh pacCIpOCTPaHEHWS] IJIAMEHH [0 Ta30BO3JYIIHBIM CMeCsM. BiusiHue
KOHI[CHTPAI[MHA MHEPTHBIX Ta30B U XMMUYECKH AaKTHBHBIX HHTUOUTOPOB.

61. B3pbIBHBIC OPOLIECCHI IPH TOPCHUH MAPOra30BO3AYLIHBIX CMECEH.

62. JleToHauus Ipu KUHETHYECKOM ropeHun ra3oB. CMecH, ciocoOHbIe K AeToHAH. KOHIEHTpalHOHHbIC
npeJielibl PACIPOCTPAHEHHS TUIAMEHH TPH Je(hIarpalliOHHOM M A€ TOHAIIMOHHOM FOPEHHH.

63. duddysnonnoe ropenne razos. CTpykrypa miameHu. VizameHeHnune BeICOTH (akena auddy3HOHHOTO
[UITAMEHU B PEXKUME JTAMUHAPHOTO M TYpPOYIEHTHOTO TOPEHUSI.

64. BawsHue TypOYJICHTHOCTH Ha CKOPOCTh TG (HY3HOHHOTO TOPEHHMS.

65. ®opmynupoBKa mpolecca ropeHus.

66. KoHIEHTpaMOHHBIN MPeIe PacpoCTPaHeHHUS IIAMEHHU.

67. ®opmMyaHpOBKa MPOIEcca BOCIUIAMEHEHHSI.

68. ®opmyaupoBKa MPOIECca CaMOBOCILIAMEHEHHS.

69. T'oMoreHHoe ropeHue.

70. TereporeHHOe ropeHue.

71. CKOpPOCTH 3EMEHTAPHBIX (PU3HYECKUX MPOLECCOB TOPEHHUS MOIYHHSIIOTCS 3aKOHY.

72. JIOKpUTHYECKHUE SBJICHUS TOPEHHUSI.

73. MexanusM yckopeHus GpOHTA IIIAMEHH ONPENeIsIeTCS 3aKOHOM.

74. Kaxkoii U3 cCMMBOJIOB 0003HaYaeT TOJIIMHY «IIPUBEICHHON IIEHKN» WM AU (Y3HOHHOTO CII0s1?

75. Yxaxurte NpOAYKThI IOJHOTO CTOPAHUS B BO3AYIIHOW cpele.

76. Kakas M3 3aBUCHMOCTEH OIMCHIBACT OTHOCHTEIHHOC HM3MEHCHHME KPHUBOH ()PAKIIMOHHOTO COCTaBa
YIJIEBOJJOPOIHOTO TOILINBA?

77. Tlo KakuM mapaMeTpaM OIMPEaCIIIETCS IPYIIOBON YIIICBOIOPOIHBINA COCTAB TOIUIHB?

78. Tlo xaKkoii 3aBUCUMOCTH OTIPEACIISIETCS YUCIIO CBA3EH B MOJIEKYJIaX YIICBOAOPOIOB?

79. Tlo xaKkoii U3 3aBUCUMOCTEH ONPEeISIeTCs] CPEIHSIS SHEPIUsl AKTUBALIUH YIIIEBOJJOPOAHOIO TOIINBA?

80. Uemy paBeH Te1oBor 3G PEKT IHAOTEPMHUUYESCKON peakiuu o npasuny «[lomsiHu — CeMeHOBa»?

81. 3aBHCHMOCTb OMpPEACIICHHUS YHEPTETHICCKHE 3aTPAThl HA KOHACHCAIIMIO BObI B MIPOIYKTAX CTOPAHMS?

82. VYpaBHeHHE MOJHOrO CrOpaHHs HOPMAIBLHOTO OKTAHA.

83. 3aBuCHMOCTB pacyeTa BBICIICH TEIIIOTBOPHO# CITOCOOHOCTH YTIEBOAOPOAHOIO TOILIHBA?

84. Kakue B3pbIBUATHIC BEIIECTBA HE OTHOCST K HHUIIUUPYIOIUM ?

85. Kakwue B3pbIBUATHIC BEIIECTBA HE OTHOCST K OPU3AHTHBIM ?

86. Kakwe B3pbIBUATHIC BEIIECTBA OTHOCST K CBEPXUYBCTBUTEILHBIM ?

87. Tlo 3akoHy (Kakoro aBTOpa) OMpEAENCTCS Tepenada TEIla B CPele OJHOPOIHOTO XUMHYECKOTO
cocrasa: g = - A gradT?

88. Ilo mMMeHM Kakoro aBTopa Ha3BaH 3aKOH, ompeneicHus IU((GY3MOHHOIO MOTOKA B HEMOABHIKHOIM
cpene J = - DgradC?

p

89. Ancop6uus Ha OJHOPOJHOH MOBEPXHOCTH = ¢, —b Ha3bIBACTCsI U30TEPMOH (KaKoro aBTopa)?
+

90. 3aBucHMOCTH aJCOPOMPOBAHHOTO BEIECTBA HA HEOJHOPOJHON MOBEPXHOCTH ( = Cpl/n Ha3bIBAIOT
M30TEepMOM

91. KoshdunueHT TemiooTaayuu.

92. KosddumueHt MaccooTaaym.

93. KosddumueHt TeMepaTypornpoBOIHOCTH.

94. Koaddumuent TypOyIecHTHOT0 0OMEHa.

5. MeToan4yeckne MaTepuaJibl, ONMpeaesiomye MpoueIypsl ONeHUBAHNUS 3HAHHI, YMeHUH, HABBIKOB
U (WJIH) ONBITA AeSITeILHOCTH, XapaKTePU3YIOIIHX ITanbl (OPMUPOBAHUS KOMIIETEHIIHI.

[ponenypa olleHUBaHMS 3HAHWN, YMEHUI M HABBIKOB MpPU MPOBCACHUU MPOMEKYTOUHOW ATTECTAIMH 10
mucnuiuinHe «lIpolieccsl TOPEHUs | B3phIBa» MPOBOAUTCS B (hopMe 3ayerTa.

TTopsAmoK OpraHu3aiy W MPOBCACHHS MPOMEKYTOYHOM aTTECTAI[MM O0yJaromerocs, popmMa mpoBeaACHHS,
npoIieypa CIadyn 3a4eTa, CPOKH U HHBIC BOIPOCHI OIpeaesicHbI [10105KeHIEM O MOPSAKES OPTaHU3aIMK U IIPOBEIACHHS
TEKYIIET0 KOHTPOJIS YCIICBAEMOCTH M ITPOMEIKYTOUYHOM aTTECTAIIMU 00YIarOIHUXC .

IIporenypa ONeHUBAaHUS 3HAHWIH, YMEHUI W HaBBIKOB HA 3a4eTe IMPOBOIMTCS MyTEM IMHCHMEHHOTO OTBETA
00yJaroImuXxcs Ha BOMPOCHI 110 TECTOBOMY 3aIaHHIO!

- o0yyarontuiicst 6eper TecT;



- B ompezenenHoe Bpemsi (He Gonee 30 MUHYT) 0OYUAOIIUIACS OTBEYAET HA BOMPOCHI TECTA W3 MPOMICHHBIX TEM

JTUCTIUTUIAHEL,
- IT0 pe3yJbTaTaM OTBETA BBICTABIIACTCS OI[CHKA COTIIACHO YCTAHOBJICHHOW IIKAJIBI OLICHUBAHHUS.

JIms MOATOTOBKHM K 3a4eTy PEKOMEHAYETCS HCIOJIBh30BaTh JEKIMOHHBIM M MPAaKTHYECKHUH MaTepHuai Mo
IUCTIWIUIMHE, TUTEPATypHBIE HICTOYHHUKH, a TAK)KE 3JCKTPOHHBIE pecypchl, ykazaHHble B PII/I.



®OH/ OLIEHOYHBIX CPE/ICTB
IUIsL IPOBEJICHNUS TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH 10 TUCLMIUIIHE
IIpouecchl ropeHus M B3pbIBa
Hanpasnenne noarorosku 20.03.01TexnochepHas 6e30macHOCTh
HampasnenHocTts (podusib) mporpaMmbl GakanaBpHaTa
"3amuTa B Ype3BbIUANHBIX CUTyalUsX"
Kpannguxauus GaxanaBp

Ipunoxenune 2



1. OnncaHue Ha3HAYeHHs U COCTaBa (POHA OLICHOYHBIX CPEACTB
Hacrosiumit houn oueHounsix cpeacts (POC) BXoauT B cocTaB paboueii mporpamMmMsl quciuuinHbi«IIpomecchbl ropeHus u

B3pPbIBa»1 NPCAHA3HAYCH [JId OLICHKHU INIAHUPYEMBIX PE3YJIbTAaTOB 06y'-I€HI/I${ - 3HaHPIfI, yMeHI/Iﬁ, HaBbIKOB B MIPOLICCCE U3Y-

YCHHS JAHHOW JUCIUTUTAHBI.

2. TlepeyeHb KOMINETEH Ui, POPMHUPYEMBIX NPU U3YYeHUH TUCHUTIIAHBI

TIK-3: CriocobeH pa3pabaTeiBaTh MEPOIIPHUSATHS 10 CHHYKEHHUIO ITOKAPHBIX PHCKOB

3. BaHK OlIEHOYHBIX CPEACTB

JJis OLleHKYW 3HAHM, YMEHHIA, HABBIKOB M OTIBITA JCSITEIBHOCTH, XapaKTEPHU3YIOIIHNX 3Tanbl (HOPMUPOBAHUS KOMIICTCHIIUN B

Ipouecce 0OCBOCHUS AUCHUTIITAHBL «Hpoueccm ropeHHsi H B3pbIBa» UCIIOJIbL3YIOTCS CICAYIOLINEC OLICHOYHBIC CPEACTBAL

Ne HaunmeHoBaHue oue-
KpaTkas xapakTepuCTHKA OLIeHOYHOI'0 CpeACTBa
n/m HOYHOI'0 cpecTBa
O1eHoYHOE CPEeACTBO MMPOBEPKH 3HAHUM, TOTYICHHBIX Ha JIEKIUAX, 1a00paTOPHBIX 3a-
1 KonTtponsHsie pa- HATHSIX U CaMOCTOSITEIbHOM M3YYCHHH OTHIENBHBIX BOIPOCOB IO pasnenam: «TexHu-
OOTBI YECKHIl aHaliu3 YIJIEBOJOPOJHOTO TOILTNBa»,«KOHTPOJIb MapamMeTpPOB BO3AYIITHOM
cpens», «OeHKa CBOMCTB ITaMEHI».
TecTtoBble 3aaHus COAEPXKAT BOMPOCHI, MO3BOJSIOUINE OLEHUTh 3HAHUS U YMEHUS
2 TecTtoBble 3agaHus o Aep p HI b y
00yyaromuxcs mo JucuuIuimae «IIporeccs TOpeHusl U B3phIBa».

KonTponbHbie padoThl
no aucuumuinHe: «IIpoueccs TopeHus U B3pbIBa»

Tekymmii KOHTPOIb B GopMe KOHTPOJIBHBIX PadOT MpenHa3HAUCH JJIs OLICHKY 3HAHUM, IMOJIyYCHHBIX HA J1a00PaTOPHBIX 3a-
HATHAX W CaMOCTOSTEIIFHOM M3YYEHHH OTACIBHBIX BOIPOCOB 1O pasfeny. «[eXHWYeCKHi aHaJlu3 YTIIEBOIOPOTHOTO TOT-
muBa», «KOHTPOJb TAPaMETPOB BO3MYIITHOMN cpeapl», «OIeHKa CBOWCTB IIJIAMEHI.

Pe3ynpTaThl TEKyIIero KOHTPOJIST OLIEHUBAIOTCS IOCPEICTBOM HHTETPATIHLHOM IBYXYypPOBHEBOI IITKAIIBI.

IIIkama orileHMBaHHUS.

IlIxaja oneHNBaHUA Tloka3zaTenu oneHUBaHUS

OO0yyaroniuiicst OBJIa e 2JIeMEHTaMH MPOo(ecCHOHAIBHBIX KOMIIETCHIIUN B paMKax OTpe-
JICJICHHOTO YPOBHSI:

- 3HaHUS TEOPETHYECKOTO MaTepHaia B OJHOM 00beMe;

- MOKa3aJI 3HAHWS HAYYHOU JIMTEPATYpPhI [0 U3y4aeMoii IpoOIeMaTHKeE;

- KOPPEKTHO ¥ MPAaBHIHHO 0(OPMII KOHTPOJIBHYIO paboTy;

- TaBaJI BEPHBIC OTBETHI HA YTOYHSIONIHNE JONOIHUTEIBHBIC BOPOCHI

3aureHo

OOyuJaronuiicss He OBJAJEeN 3JEMEHTAaMH NPO(ECCHOHANBHBIX KOMICTCHIIUA B pamMKax
OIPENICIICHHOTO YPOBHSI:

- 00HAPYKUII CYIIECTBEHHbIC NPOOEIbl B 3HAHHK TEOPETUUECKOI0 MaTepHana,

- IpecTaBuI 0OPMUI KOHTPOJIBHYIO paboTy, HE YIOBIETBOPSIIONIYIO TPEOOBAHUSAM K €€
BBITIOJTHEHHIO,;

- HE OTBEYaJl Ha YTOYHSIOUINE JIOTIOJHUTEIbHbIE BOMPOCHI

He 3aureno

Nogoh,rwhE

ogkr~wnpE

© N

Bonpocsl kK KOHTPOJIbHOIT padoTe Nel
«TexHUuecKuit aHaIu3 yIiIeBOIOPOIHOTO TOTLIUBAY

Yro Takoe IIOTHOCTD KHIKOTO TOILIMBA U KaK OHA H3MEPSICTCS?

JLJist 4ero Hy»KHO 3HATh IUNIOTHOCTh TOIUIABA?

Kak onpenenuth IIOTHOCTH Ta3000pa3HOTO TOILIMBA?

KakoBbI 0COOCHHOCTH METOIUKHU FKCIIPECC-METO/Ia ONPEICICHHS COCPKAHUSI (PAKTHUSCKUX CMOJI B TOIUIABE?
Kak onpenenute Hamu4ue HENPEISIbHBIX YIICBOJOPOIOB B TOILIUBE?

Kak onpeaenuTh HATMYUE BOJOPACTBOPUMBIX KUCIIOT U LIEJI0YEH B TOILINBE?

Kak onpeaenuth GpakHOHHBIA COCTAB )KUAKOTO TOIUIMBA HA ITpuMepe OeH3nHa?

Bonpochl kK KOHTPOJILHO# padoTe Ne2
«KOHTpOJIb TapaMeTpOB BO3YIIHOW CPEIbI»

C KaKo¥ LeJbI0 HY>KHO KOHTPOJIMPOBATH COCTAaB BO3yXa B paboucii 30He?

Ha3zoBuTe ra3oaHanm3aTopsl IS ONPEISIICHUS OKCUIOB a30Ta B BO3yXe paboucii 30HbI.

Ha3zoBuTe ra30aHanm3aTophl Is ONMPEISIICHUS CYMMAaPHBIX YIJICBOJIOPOIOB B BO3IyXe paboyeii 30HbI.

Ha3zoBute ra3oaHanm3aTopsl I ONMPEICIICHU OKCUIA YIIICPoaa B BO3IyXe paboucii 30HEI.

Ha3zoBute ra3oaHani3aTophl IS ONPEIEIICHUS TUOKCHIA YIIepoIa B BO3AyXe paboyeii 30HbI.

HazoBuTe ra3oaHajin3aTopbl-CUTHAIM3ATOPBI AJIsl ONPEACICHHS COIEPKAHUS TOKCHYHBIX KOMIIOHEHTOB B BO3IyXe
pabodeii 30HBbI.

HazoBuTe ra3oaHain3aTopsl IS ONpeAeIeH s TOKCHYHBIX KOMIIOHEHTOB B OTPa0OTaBIIMX ra3ax aBTOMOOHJIS.
OnumuTe MPUHIMI PaboThl ATHX Ta30aHATN3ATOPOB.



Bomnpockl K KOHTPOJIbHOIT padoTe Ne3
«O1eHKa CBOMCTB INIAMEHI»

UYro Ha3bIBaeTCS INIaMEHEM ?

Yro Takoe KHHETHYECKOE IIams?

Yro Takoe audPy3noHHOE IIams?

Yro Takoe TypOyiIeHTHOE IIams?

Yro Takoe JJaMHHApHOE IIamMs?

Onumure METOAUKY ONpeeTIeHHS HAIUYHS B INIAMEHH TOPIOYHX Ta30B.
OnumuTte METOAUKY ONpeeTIeH s IPUOIMKEHHOTO CTPOSHNUS TUIAMEHH.
Onumure METOAUKY ONpee]IeHHs TeMIIepaTyphl INIaMEHU.

ONo~wNE

MeTtoanyecKue MaTepHaJbl, ONpeAesIoNIie NPoueaypy OLeHUBAHUS

[ponenypa oleHUBAHUS 3HAHWIA, YMCHUI M HABBIKOB NPU MPOBEICHUH TEKYIIETO KOHTPOJIS 3HAHUH B popMe KOH-
TPOJIBHBIX PAa0OT OMPEACISICTCS CICIYIOIUMHI METOJUUCCKUMH YKa3aHHUSIMU:
ouepeIHast KOHTPOJIbHAS paboTa MPOBOIUTCS BO BpeMs Ja0OPaTOPHOTO 3aHATHSI, TIOCIIE TOrO KaK TeMa KOHTPOJIBHOMN PabOThI
ObUIa U3yYCHA HA MPEIBIIYIICM 3aHATHH;
JUTS IOATOTOBKU K KOHTPOJIBHBIM paboTaM peKOMEHAYETCS UCIIONIb30BaTh JICKIIMOHHBIN 1 Tab0paTOpHBIH MaTepral Mo IHc-
[UIUTHHE, IUTepaTypPHbIC HCTOYHNKH, a TAKXKe IIEKTPOHHBIE pecypchl, yka3anubie B PIT/].

B CJIy4ae OTCYTCTBHS O0YYArOIIEIOCs M0 YBAXKUTECIBHON MPUYMHE KOHTPOJIbHAS paboTa NPOBOJUTCS Ha KOHCYJIbTAIIHH;
00yJaroIuics MoJTyyaeT 3aJaHie Ha KOHTPOJIbHYIO paboTy C MEpEeYHEeM BOIPOCOB IO NAaHHOHN TeMe, Ha KOTOpPhIC eMy HEo0-
XOJIUMO OTBETHTb;
Ha BBINIOJIHEHUE paboThl oTBOAMTCS 15 — 20MuHyT;
OIICHKA BBHIITOJTHECHHOW KOHTPOJIBHOM paboThI MPON3BOANUTCS MOCPEACTBOM MHTETPATBHON JBYXYPOBHEBON IIIKAJIH,
ecJI 00YJaIOIIMIACS TTOyYaeT ONEHKY «HE 3a4TE€HO>», TO MOXET IIOCJIe IMOATOTOBKH NepenicaTs KOHTPOJIBHYIO paboTy Ha
KOHCYJIbTAIIHH.

B pesynbTaTe nmpoBeeHHOM KOHTPOJIBHOH paboThI ONIpeIesieTCsl ypOBSHb 3HAHUH, YMEHHH U HABBIKOB 110 COOTBET-
CTBYIOIIUM TeMaM pa3fieioB. «[eXHUYeCKUH aHaJIu3 YIJIEBOJOPOJIHOTO TOIUIMBaA», «KOHTpPOJIH MapamMeTpOB BO3IYLIHOMN
cpenbl», «OLeHKa CBONCTB MIIaMEHU».

TecToBbIE 3a7aHNS
o qucuuIuinHe: «IIporeccsl TOpeHus U B3phIBa»

Texyluii KOHTPOJIb B (hOpMe TECTUPOBAHUS MPEAHA3HAYCH JUISI OLIEHKH 3HAHHUN OOydYaromerocs mno JUCIUIIINHE
«[Iporecchl rOpeHHst U B3pbIBa».

Pe3ynbTaThl TEKyIero KOHTPOJIS OLEHUBAIOTCS IOCPEICTBOM HHTETPATIHLHOM IBYXypPOBHEBOI IITKAIIBI.

IIlkama oneHUBaHMS.
IIxana oueHnBanus IToka3arean olleHUBaAHUSI
OLIEHKA «3aYTEHO> BBICTABJISETCS 00yJaroMIeEMyCsi, ECIIH OH OTBETUII OoJiee ueM Ha 2/3
BOIIPOCOB MPABUIHHO
OIICHKA «HE 3aYTEHO> BBICTABIISIETCS 00YJaIOIMEMYyCsl, €CIIH He OTBETHJI O0Jiee 4eM Ha
2/3 Bompocos

3a4TCHO

He 3auteno

TecTbl
JUISl TeKYLIero KOHTPOJIsl 3BHAHUI M0 JUCHHUILINHE
«[Iporneccol TOpeHuUs U B3pbIBa»
OK-15: roTOBHOCTBIO T0JIB30BATHCSI OCHOBHBIMH METOAMH 3aIHTHI IPOU3BOJACTBEHHOT0 MEPCOHAJIA U HACe-
JIEHUsI OT BO3MOSKHBIX MOCJIeICTBUI aBapuii, kKaTacTpod, CTUXHMHHBIX OeacTBHii

DopMynHUpOBKa IpoLiecca TOPEHUS:

{~ Topenue — coxHas IK30TEPMUICCKAS PEAKIIMS, IPOTEKAIOIIAs B YCIOBUAX MIPOrPECCUBHOTO YCKOPEHHUS.

~ T'opeHue — crokHasi TeIUIoBasl peakiys, IPOTEeKarolas 0 YKCIOHEHIIMATbHOMY 3aKOHY.

= T'opeHue - ClI0KHAsT XUMHUYECKasl PeaKiys, MPOTeKaroIas B YCIOBHUIX MPOrPECCUBHOIO CAMOYCKOPEHHS U pac-
IPOCTPaHEHUs B IPOCTPAHCTBE, CBA3aHHASI C HAKOIUIEHUEM B CUCTEME U IEPEHOCOM TEIlIa WIX KaTaTU3UPYIOLUIUX IPOAYKTOB
TpH TIPEHEOPEKUTETFHO MaJIOM MX 3HAYCHHH B HAYaJIbHOM CTaJNH Tporiecca. }

KonuenTpanroHHbIi ipeies pacipoCTpaHeHUs TNIAMEHH !

{~ KoHIeHTpaMOHHBIN TIpEIe] PACTIPOCTPAHCHUS TIIAMEHH — TAKOH COCTaB CMECH, BBIIIE W HUXKE KOTOPOTO CTa-
HOBHTCS] BO3MOXKHBIM BOCIDIAMEHEHHE, CAMOBOCIUIAMEHEHNE, TOPSHNUE CMECH.

=KoHueHTpanmoHHbI# peaen pacupoCTpaHeHHs IIAMEHN — TaKO COCTaB CMECH, BHIIIE U HIDKE KOTOPOTO CTaHO-
BUTCSI HEBO3MOKHBIM BOCIIAMEHEHHE, CAMOBOCIIAMEHEHUE, TOPEHHUE CMECH.

~KoHueHTpauuoHHbI# npees pacnpocTpaHeHHs IJIaMEHH — TaKOM COCTaB CMECH, BbIIIE KOTOPOTO CTAHOBUTCS HE-
BO3MO’KHBIM BOCIUIAMEHEHHE, CAMOBOCIIAMEHEHHE, TOPEHUE CMECH. }



DopMypoBKa IPOIecca BOCTNIAMEHEHHS !

{~ BocmiameHeHre — IaMEHHOE TOPEHHE BEIECTBA, HHUIIMUPOBAHHOE DIIEKTPHYECKON HCKPOI, HAPETOM IMOBEPX-
HOCTBIO WJIU IPYTUM UCTOYHUKOM SHEPTHUH.

=Bocmnamenenue —JioKkaibHOE INIAMEHHOE TOPEHHE BEIIECTBA, MHULIMUPOBAHHOE MECTHBIM UCTOYHUKOM: DJIEKTPHU-
YECKOM MCKpPOH, HarpeToi MOBEPXHOCTHIO WM APYTUM UCTOUYHUKOM DHEPTHU U MPOAOJIKAIOIIEECs TOCTe ero yAaleHusl.

~BocriaMenenue — riaMeHHoe ropeHue BellecTBa, MHULMUPOBAHHOE AJIEKTPUUECKOM UCKPOH, HAarpeToi moBepX-
HOCTBIO HJTU JIPYTMM KCTOYHUKOM DHEPTHH, U MPUBOJIAIIEE K IHIOTEPMUIECKON (ha3e mpoliiecca ropeHus.. }

DopMynHpOoBKa IpoIecca cCaMOBOCIUIAMEHEHHUS:
{~CamoBocramenenue - JOKaIbHOE TOPEHUE BEMIECTBA, HHUIIMHPOBAHHOE TTOCTOPOHHMM MCTOYHHUKOM.
~CamoBoCIITIaMEHEHHE - TOPEHHE BEIIECTBA, MHALINUPOBAHHOE MTOBBIIICHHON TEMIIEPaTypPOH.

=CaMOBOCIUIAMEHEHHE - JIOKAIBHOE FOPEHHE BELIECTBA, MHUIIMMPOBAHHOE HU3UKO — XUMUYECKMMHU TTOKA3ATESAME
TOILIUB. }

TI'omorennoe TOpCHHUE:!

{"‘ T'omorennoe TOPEHUEC —'OPCHUC I'OPHOYCTO B OKHUCIIUTEJIC B IIPOLIECCE ,HI/I(l)(l)yZ’)I/IOHHOFO CMCLICHUA.

~ I'omorenHoe TOPEHUEC —T'OPCHUC Ir'OPHOYCTO B OKUCIIUTEJIC B IIPOLECCE JIAMUHAPHOI'O0 CMCIICHU S KOMIIOHCHTOB.
=T'omoreHnHoe TOpPEHUEC —'OPCHUC I'OPHOYCTO B OKHUCIIUTECIIC B OL[HOPOL[HOﬁ CMGCI/I.}

I'eTeporennoe ropenue:

{~TomorenHoe ropeHne — ToOpeHre TOPIOYETO B OKUCIIUTEINE B TIpoliecce T} (HY3HOHHOTO CMEIICHHS.

~I'eTeporeHHOE TOPEHHE - TOPEHHE HA TMOBEPXHOCTH pa3zena (a3, KOraa OJHO M3 pearnpylolmuX BEmecTB Haxo-
IUTCS B TBepoi (hase, a Apyroe AocTaBisgeTcs Auddy3ueit u3 ra3oBoi ¢asbl.

=I'ereporeHHoe ropeHne - TOPEHNE HA TOBEPXHOCTH pa3ziena (a3, KOraa OIHO M3 pearupylomuX BEMIeCTB HaXo-
JITCS B KOHIEHCUPOBAHHOM (ase, a Apyroe nocrasisercs audQysuei u3 razoBoii ¢assl.}

CKOPOCTH DIIEMEHTAPHBIX (PU3UYECKUX TPOLIECCOB TOPCHUS TTOTYMHSIOTCS 3aKOHY:!
{~ H. Cemenosa.

~ JI. ®pank — Kamenemnxoro.

=C. Appenuyca.}

JloKpHUTHYECKHE SIBJICHUS] TOPECHUSL:

{~ BocniameHenune, caMoBoCIUIaMeHEHHE, TU((HY3HOHHOE PABHOBECHE.

=BocrulameHeHne, CaMOBOCITIAMEHEHUE, KOHIICHTPAIIMOHHbIE [TPEEIbl PACHPOCTPAHEHUS IIAMEHH.
~BocmiamMeHenne, caMOBOCIIAMEHEHHUE, TEIJIOBOE PaBHOBECHE. }

MexaHu3M yCKOpeHHs (POHTA IUITAMEHH OTIPEACISICTCS 3aKOHOM
{~ Cunyca u miormaaei.

=Kocunyca u momanei.

~ TanreHca u miomanei. }

Kakoii 3 cuMBOJIOB 0003HAaYACT TOJIIUHY «IPUBEICHHON TUICHKU» Win Auddy3uoHHOTO CI1051?
{~ a

- B
:6}

IK-14: ciocoGHOCTHIO ONpeIesiTh HOPMATHBHBIE YPOBHH I0NYCTUMBIX HEraTHBHBIX BO3/1eiiCTBHIi Ha YeJlo-
BeKa M OKPYKAKIIYIO Cpexy

VYkaxute npoayKThl OJHOTO CrOPaHus B BO3AYIIHOM cpejie:
{= COz, HzO, 02, Nz.

~ CO, H20, NO, 02

~ CO2, NOx, Oz, OH.}

Kakas u3 3aBrcuMOCTEl OMHUCHIBAET OTHOCUTEIBHOEC U3MECHCHUE KPUBOY (DPAKIIMOHHOTO COCTaBa yIIIEBOJIOPOIHOTO
TOIUINBA?;

{(~i=1l-exp(H").

=i=1-exp(-H7).

~i=1l-exp(-H 1)}

ITo KakuM IapameTpaM ONPEaesSIeTCs TPYIIIOBOH yIIeBOAOPOIHBINA COCTAB TOTLIUB?:

{~ Tlo mIoTHOCTH U MOJIEKYJIIPHOI Macce.

~ ITo MIOTHOCTH U CpeAHel MONBHON TeMIIepaType KUMEHUS.
= o xapakteprcTHICCKOMY (DAKTOPY M MOJICKYISIpHO# Macce.}



ITo KaKo¥ 3aBUCHMOCTH OIPEIACIIACTCS YHCIIO CBSI3€H B MOJIEKYJIaX yrIIeBOIOPOIOB?:
{~Ncs=n+2m.

~Ne=2n+m.

=Ncs =2n + m/2.}

HO KaKOﬁ u3 SaBHCHMOCTeﬁ OIIPEACIACTC CPEAHAA DHCPIrUusad aKTUBALIUU YIJICBOAOPOAHOTO TOHJ'II/IBa?:
{~ Ea =64 - 0,25Q.

~Ea =52 -0,25Q.

=Ea=48-0,25Q.}

Yemy paBeH TeruioBoi 3h(HeKT IHA0TEpMUIECKO# peakiuu 1o npasmity «lloastan — CeMeHOBa»?:

(~Q=D+E.

=Q=D-E.

~Q=0.33D+E&)}

Kaxkas u3 SaBI/ICI/IMOCTeﬁ onpeACIACT JHCPICTUICCKUC 3aTPAThl HA KOHACHCALIUIO BOABI B IMTPOAYKTAxX CFOpaHI/Iﬂ?:
{= QB = Qu + 22m.

~ Qs =Qu-22m.

~Qs=0Qu-12m.}

Kakoe 13 ypaBHEHHIA IIOJIHOIO CrOPAaHUs HOPMAJILHOIO OKTaHa MIPaBUIILHOE?
{" CgHig + 11,5, = 8CO, + 8H,0.

= CgHig + 12,5, = 8CO; + 9H0.

~CgHig+ 11,5, =9CO; + 9HzO.}

HO KaKOﬁ 3aBUCHUMOCTHU PACCUYUTBHIBACTCA BbICIIAA TCIUIOTBOPHAA CHOCO6HOCTL YrjieBoAOPOAHOTO TOH.]'H/IBa?:
{~ QB = - 393,5n - 142,9m AHoGp.

~ Qe = - 393,5n - 120,9mAH06p.

=Qs = - 393,5n - 142,9mAHo6p.}

Kaxwe U3 mepeuncIeHHBIX B3PhIBYATHIX BEIIECTB HE OTHOCST K HHHIIHHPYIOIHM?
{~ Terpasen

~ A3uasl

=HurpamuHbI}

IIK-15: cioco6HOCTHI0 MPOBOAMTH M3MEPEHHsI YPOBHElH ONMacHOCTeil B cpefe o0uTaHus, 00padaTbIBaThH MO-
JIy4eHHBbIE Pe3yJbTAThI, COCTABISATH NPOTrHO3bl BO3MOKHOI0 PA3BUTHSA CUTYallNH

Kaxkwue n3 MEPCUUCICHHBIX B3PhIBYATHIX BEHIECTB HE OTHOCAT K 6pI/I33HTHBIM?

{= I'pemyuas pryTh
~ [TukpuHOBas KUCIOTA}

Kakue u3 mepednciieHHbIX WHUIMHPYIONTUX B3PBIBUATHIX BEIIECTB OTHOCAT K CBEPXUYBCTBH-
TENBHBIM?:

{~ Hg(ONC)

:NC|3, HN3, Nj3

~ Pb(N)2}

Io 3aKoHy (Kakoro aBTOpa) OMpeJIeNseTCs lepeiaya Tema B Cpeie OTHOPOIHOTO XMMHYECKOTO cocTaBa: = - A
grad T?:

{~ Jlanrmropa

~ OpeitHanxa

=®ypse}

ITo MeHM KaKOTO aBTOpa HA3BaH 3aKOH, ONpeaeeHus audGpy3noHHOTOo IIOTOKA B HEMOABIXKHOM cpeae J = - D grad
C?:

{~ Jlanrmropa

~ @peitHanuxa

=Duxka}

AgncopOunst Ha 0JTHOPOTHON MOBEPXHOCTU § = g, Ha3bIBACTCsI U30TEPMOH (KaKoro aBTopa)?:

{= Jlanrmropa
~ QpeiltHanuxa
~ Oypbe}



3aBUCUMOCTD aICOPOUPOBAHHOTO BENIECTBA HA HEOTHOPOIHOM MTOBEPXHOCTH
— 1/n .

g=Cp' " Ha3BIBAIOT U30TCPMOM:

{~ Jlanrmropa

= Opeiinnxa

~®Dypee}

Kaxkoii 3 koo dunmeHToB sBisiercst Ko3H(HUIMESHTOM TEIUIO0THAYN ? !

ra=—"—
P
=a =q/AT
_ B =ilac
Kakoii u3 k03¢ GuimreHToB sBistercst KodhHUIIMEHTOM MacCOOTAAYN?
A
fra=—"
P
~a = q/AT
=f =j/Ac

Kakoii u3 ko3¢ duimeHToB SBisiercst K03(h(HUIHEHTOM TEMIIEPaTypOIPOBOIHOCTH?:

A
{: Qa=—
c,P
- a =qlAT
_ B =ilAcy

Kaxkoii 3 koo urmenTos siisiercst k03(hPUINEHTOM TypOyJIEeHTHOTO 0OMeHa?

Fa=—
x cpp

=A=l

~ a =q/AT}

IIK-17: cmoco6HOCTBIO ONpeesaTh ONacHbIe, YpPe3BbIYATHO ONMACHBIE 30HbI, 30HBI IIPUEMJIEMOT0 PHCKA

KoHIeHTpaHOHHbIE TPE/IEbI C MOBBIILICHUEM TEMIICPAaTyPhbl CMECH
{= pacmmpsrorcs

~ CY)arTcst

~ HE U3MCHSIOTCS}

CIIOKHBIH, GBICTPO MPOTEKAOMIN# MPOIIECC OKHUCIICHHUS, COMIPOBOXIAIOMINICS BBIICIICHHEM 3HAYMTEIBHOTO KOJIHU-
YeCTBa TEIlIa ¥ CBEUCHUEM, HA3BIBACTCS

{= Topennem

~ B3psiBom

~ XUMHYECKOU peaKiueii}

CrocoGHOCTH BEIIECTBA MJIM MaTepUaja K TOPCHHUIO:
{~ Bosropanue

= l'oprouectb

~ OrHecToMKOCTh}

l_lpouecc I/IHI/IHI/IHpOBaHHﬂ HAa4YaJbHOTO oUara FOpCHI/Iﬂ B T‘Opqueﬁ CMecH, IoCJIC Yero BOSHI/IKH_H/Iﬁ (prHT IJIaMCHHA
CAMOTIPOU3BOJILHO PACIIPOCTPAHSAETCS MO BCEMY O0BEMY:

{= CamoBocmamMeHenue

~ Bocrmamenenne

~ Tnenne}

KonmuectBo roproueii cMecH, croparoleil Ha eIMHKUIE MOBEPXHOCTH (PPOHTA TIIaMEHH Ha €ANHUILY BPEMEHU
{~ HopmainbHast CKOPOCTb PacpOCTPAHSHHUSI [NITAMEHU

~ CpenHsis CKOPOCTb HApaCTAaHUS aBJIECHUS IIPU B3pPhIBE

= MaccoBasi CKOPOCTb TOpEHU}



Bce BeliecTBa 1o arperaTHoMy COCTOSHHIO, OTPEIEIISIOIIEMY OLIEHKY IT0KapOB3PbIBOOIIACHOCTH, MOAPA3IAEISIOTCS

Ha CJIeTyOIIHe TPYIIITEI

{= Ta3s1, xugKOCTH
~ I'a3000pa3Hele BemecTra
~ [TapooOpa3Hbie BeniecTBa}

Bcee BCLICCTBA IO arperaTHoMy COCTOSAHUIO, OTIPECACIAIOIMICMY OLCHKY MOXKAPOB3PbIBOONIACHOCTH, MOAPA3ACTIAIOTCA

Ha CIeIyIOIUe TPYTIIb

CTBC

{= TBepusle BeleCTBA, MbLIH
~ T"'a3000pa3HbIe BemecTBa
~ ITapooOpasHble BeLecTBa}

KI/ICHOpO,Z[, a30THasA KHUCJIOTa, IMEPOKCHUIBI, HUTPOCOCAUHECHN A Yalll€ BCETO BBICTYIIAIOT B PCAKIUHA TOPCHUA B Kadc-

{~ Toprouero BemecTBa
= OKHCITUTENS
~ HcTovHmKa BOCIIAMEHEHHS }

JIy1s BO3HUKHOBEHUSI TOPCHUST HEOOXOIUMO HAJTUYUE
{= roprouero BerecTBa

~ Hanuuue roprounx BemecTn

~ Hanuue roprodnx MaTepyuanos}

J1y1s1 BOBHHIKHOBEHUSI TOPEHHS HEOOXOANMO HAININE
{= ucrounmka BocmamMeHeHUSI

~ Hanuuue roprouux BeriecTs

~ Hanuvue roprounx mMatepHaioB}

MK-22: cnoco0HOCTHI0 MCIIOJIb30BATH 3AKOHBI METOABI MATEMATHKH, €CTECTBCHHBIX, TYMAaHUTAPHBIX H KO-

HOMMYECKHX HAyK NPH pelieHnd NpogecCHOHATBHBIX 32124

JI71s1 BOSHUKHOBEHWMSI TOPEHUST HEOOXOAMMO HATHINE
{= oxucnurens

~ Hanuuue roproumx BemiecTn

~ Hannuue roprovnx MaTepyuanos}

Hpouecc XUMHUYCCKOI'0 MpEeBpaliCHUs1 CUCTEMbI OKHUCJIUTCIIb-BOCCTAHOBUTECIIb (BSpI)IB‘laTOFO BeHleCTBa), npeacraB-

JSIFOLIMNA cO00# COBOKYITHOCTD yIapHOM BOJIHBI, pAaCIIPOCTPAHSIONIEHCS C MOCTOSIHHOM CKOPOCTBIO, U clleaylolieH 3a GppoH-
TOM 30HBI XUMHUECKUX MPEBPALCHUN UCXOJHBIX BEIIECTB AETOHAILIMOHHOMN BOJIHEI

{~ Hoxap
= IeToHaLus
~ B3peiB}

BecmamMeHHoOe ropeHue, PORCXOISIIee OOBIYTHO IPU TOPEHUH KOHICHCHPOBAHHBIX CHCTEM, HA3BIBACTCS
{= Tnennem

~ Harpesom

~ CaMOBOCIIIAMEHEHHEM }

CriocoOGHOCTh BELIECTBA MM MAaTepualia K TOPEHHIO
{~ Bosropauue

= rOprOYecTh

~ OrHecToMKOCTh}

[Iporecc MHNIMMPOBAHMS HAYATFHOTO OYara TOPEHMs B TOPIOYCH CMECH, TIOCIIE YeT0 BO3HUKIIHNK (GPOHT ITIAMEHU

CaMOIIPOU3BOJIBHO PACIIPOCTPAHSIETCS 110 BCeMY 00beMy

{= camoBocmIaMeHeHme
~ Bocmuiamenenue
~ Tinenue}

B 3aBHCHMOCTH OT arperaTHOro COCTOSIHUSI TOPIOYEro M OKHUCIUTENS Pa3IMYaloT BUIbI TOPCHUS
{~ B3psIB, AeTOHALHS, TOMOT'€HHOE

~ I'eteporenHoe ropeHye U ropeHue B3pbIBUaTHIX BEIIECCTB

= rOMOTCHHOE U FeTEePOreHHOE FOpeHHUE}

OnuH U3 OCHOBHBIX MAPAMETPOB, XapaKTEPU3YIOIIUN OMACHOCTh B3pbIBa
{~ HaBnenue Ha GPpPOHTE yAaPHOM BOJIHBI
= CKOPOCTH B3pbIBa



~ JIpoGsimye u (pyracHble CBOWCTBA B3PHIBOOIIACHOM Cpebl}

Temmepatypa, KOTOpasi JOCTUTAETCSl B CTEXUOMETPUYECKOH CMECH IPH MOJTHOM CropaHus 0e3 TeIIonoTepb U OT-
CYTCTBHHM JUCCOLMALUH IPOAYKTOB FOPEHUS

{~ Temmneparypoii caMmoBOCIUIAMEHEHHS

~ Temnepatypoii ropenus

= TEOPETUYECKOW TEeMITepaTypoii TOpeHHs}

OreHKa M0KapooNacHOCTH BEIIECTB 3aBUCHT OT
{~ Tlpupoapr TPONCXOKICHNS BEIICCTBA

= arperaTHOTO COCTOSIHHUS BEIIECTBA

~ XUMHYECKUX CBOMCTB BEIIECTB}

Fop}oln/le BCILICCTBA U MaTCpUaAJIbI, CIIOCOOHBIE CaMOBO3TopaTbCd OT KPATKOBPEMCHHOT'O B03ﬂeﬁCTBHH HUCTOYHHKA
3a)KATaHMS ¢ HU3KOM 3H€pFI/IeI7[ Ha3bIBalOTCA

{"‘ BOCINIaMCHAOIIUMHUCA

= JICTKOBOCIINIAaMCHAOIIUMHUCA

=~ 6LICTp0BOCHHaMeHHIOHII/IMI/ICH}

IIK-23: cnocooHoCTHI0 NPUMEHATDb HA NMPAKTHUKE HABBIKH NMPOBEACHUSA U ONMHMCAHUA HCcJIe0BaHMI, B TOM
YHUCJE IKCIIEPUMEHTAJBbHBIX

Toproune BENIECTBA U MATEPHUAIIBI, CIIOCOOHBIE CAMOBO3TOPATLCS, & TAKIKE BO3rOPATLCS OT MCTOYHHMKA 3KUIAHUS U
CaMOCTOATENBHO FOPETh, OTHOCATCS K IPYIIIE

{~ TpyaHo roprouux BEIIECTB

= CUJIBHO TOPIOYHX BEIIECTB

~ loprouynx BemecTn}

Ecimmn B3pBIBYATOC BEIICCTBO — MHAMBUAYAJIbHOC XUMHUYECKOE COCIMHECHUE, TO!
{: TOpHOYCC U OKUCIUTEIIb COACPIKATCA B MOJICKYJIC BCIIECCTBA
~ ropro4yee U OKHUCJIIUTEJIb HC COACPIKATCA B MOJICKYJIC BCIICCTBA

~ TOJIEKO TOPIOYEE COACPKUTCS B MOJICKYJIE BEIECTBA}

Bribepere psin, rie mepeduciieHbl TOIBKO MPOIYKTHl HEMOTHOTO CTOPaHHUS:
{~N2,C, CO2

= C,CO,HCN

~ H20,HCI,CO2 }

B kauyecTBe OKHCIUTEINS HE UCTIOIb3YETCS:
{~ xucnopon

~ OepToJeToBa COJIb

= a3oT}

BriOepuTe MONEKYJISpHBINA COCTaB BO3IyXa.
{~ 02+ 4,76 N2

=02+ 3,76 N2

~79% N2, 21% 02}

Tennora CropaHusi:
{"‘ TCIUIOTA, pacxoayeMas Ha NOATrOTOBKY I'OPrOYMX BCHICCTB K TOPECHUIO
~ TCIJIOTa, nAyliad Ha Harp€BaHUeC MpOAYKTOB CropaHus

— KOJIM4YECTBO TCILIA, BbIACIACMOC IPHU MOJHOM CTOpaHUU BCIIECCTBA U OTHECCHHOC K OAHOMY MOJIIO, €AWMHUIIbL
MaccChl WiIH 00beMa TOprovero BGHICCTBa}

CaMOBO3TOpaHHe paCTUTENBHBIX MATEPHATIOB MOXKET BOSHUKHYTH BCIIC/ICTBHE:

{~ TIposiBiieHus TEIIOBOI YHEPTUH, BHI3BAHHOM OKHUCIIEHHEM FOPKOYETO BELIECTBA
= MuKpOOHOIOTHYECKOTO TIpoIiecca

~ Peakuuu OKHMCJIEHHs, BBI3BAHHOM IIPUTOKOM KHCJIOpOJIa }

C yBenu4eHHEM CTEIEHH AUCIICPCHOCTH ITBUTH MTOBBIIIACTCS €€
{= xummuveckas akTHBHOCTb

~ TEIUIOMPOBOIHOCTh

~ IUIOTHOCTH }

C yBenu4eHHEM CTETEHH JUCTIEPCHOCTH IBUIM MTOBBIIIAETCS €€
{~ TemronpoBoaHOCTH
~ IJIOTHOCTh



= aJcopOLMOHHAs CIIOCOOHOCTD }

C yBenuYeHHEM CTEIEHH AUCIICPCHOCTH ITBUTH MTOBBIIIACTCS €e:
{= CKJIOHHOCTH K dNEKTpU3ALUH

~ TEILIOMPOBOIHOCTh

~ IUIOTHOCTH }

MeTtonndeckne MaTEPHAIBI, ONPEAIAIONIAE MPOIeTYPY OlIEHUBAHUSA

[Iponenypa oneHNBaHUS 3HAHUHA, YMEHHUI W HaBBIKOB IPH NMPOBEACHUH TEKYIIET0 KOHTPOJS IMyTeM MHUCEMEHHOTO
TECTUPOBAHUS 00YJaIOIINXCSI:
CPOK IpOBeIcHUs TecTupoBanus 16 — 17Henenu maroro cemectpa.
JUTS TIOATOTOBKHM K TECTHPOBAHUIO PEKOMEHIYETCS NCTIOIB30BaTh JIEKIIMOHHBIN 1 JJAO0OpaTOPHBIN MaTeprall 0 TUCIHIIINHE,
JUTEpaTypHbIE UICTOUYHUKH, a TAaKXKe JIEKTPOHHBIE pecypchl, ykazanubie B PI1JI.
IpolieIypa OLICHUBAHUS IPOBOIUTCS B AYAUTOPHH aKaJEMHUH BO BpeMsi 1a00paTOPHOTO 3aHATH. B ciiyyae oTcyTCcTBUS 00Y-
YAOIErocs M0 YBAXKUTEIFHOU MPUYHUHE TSCTUPOBAHUE MPOBOJUTCS BO BPEMS CICIYIOIIETO JIAOOPATOPHOTO 3aHSTHU.
00yYarOIHUICS MOJTyYaeT TUIIOBBIC TECTOBBIC 3a/IaHUS.
Ha BBITIOJIHEHUE 3aiaHuii oTBoauTCs 15 — 20MuHyT.
OIICHKA TPOM3BOIUTCS TOCPEICTBOM HHTETPAILHON IBYXYPOBHEBOH IIKAJIBI OLICHUBAHHUSI.

B pesynbpTaTe MpoBEACHHOTO TECTUPOBAHUS OTIPEIEISIETCS] YPOBEHb 3HAHUH, YMEHHUI 1 HABBIKOB I10 pa3zeiy
«[Iporeccsl TOpeHHS U B3PHIBAY.



Ipunoxenne 3

OIMMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3BI T10 JUCIUATIJIMHE

«[Iporecchl ropeHHst U B3pbIBa»

HanmenoBanue crie-
LHMaIbHBIX TIOMEIIE-
HUH

OCHAIIEHHOCTH CIIEIMAIbHBIX TOMEIEHNH

VYuebHast ayquropus
JUIS TIPOBEJICHHUS 3a-
HSATUH JIEKLIUOHHOTO
THIIA

I'-212 JTocka, pabouee MeCTO MPEMOAABATEINS, KOMIUICKT CTOJIOB U CTYJIBEB JIs 00ydYaro-
LIUXCS, KOMIUIEKT MYJIbTUMETUIHOTO 000PYI0BaHHS C SKPAHOM.

Crucox TT10: Windows, MicrosoftOffice, KasperskyAntivirusceo6oauo pacnpoctpansie-
Moe TIporpaMMHoOe obecreueHne

I'-316 Jlocka, pabouee MeCTO MPEIOAaBaTeis, KOMIUICKT CTOJIOB W CTYJIBEB IS 00ydaro-
IIMXCSI, KOMIUICKT MYJIbTHMEIUHHOTO 000PYIOBAHMS C SKPAHOM, KOMITBIOTED

Crucox IT1O: Windows, MicrosoftOffice, KasperskyAntivirusceo6oaHo pacnpocrpasse-
MO€ ITPOrpaMMHOE 00ECIICUCHHE

VYuebOHast ayquropus
JUIS 3aHATHIA CEMU-
HapCKOT'o TUIa

I'-207 Jocka, pabouee MeCTO MPEMOAABATEINS, KOMIUICKT CTOJIOB U CTYJIBEB JIs 00ydYaro-
muxcs, 1aboparopHblii koMIuiekT 2M7 ¢ aHaJIM3aTOpoM KadecTBa HeTenpoayKToB SX —
300, naboparopus nonesast, 2 NEHETPOMETpa, 3 NpUdopa Uil pa3roHKH He(TENPOAYKTOB,
PH-metp, 3 BRITSDKHBIX mKada, 2 3JIEKTPOIUIMTKH, AUCTHILISATOP, 2 MarHUTHBIX MEIIaIKU
MM 5, Berrunstop SystemairK250LkoMIIIeKT mIakaToB M0 YCTPOHCTBY aBTOMOOHICH U
TPaKTOpPOB

ITomemenne nns ca-
MOCTOSITEILHOM pa-
00TEHI

B-202 Pabouee MeCTO aAMUHHCTPATOPa, KOMITBIOTECPHAS MEOEIb, KOMIIBIOTED aIMHHHCTPA-
Topa, 11 nepcoHanbHBIX KOMIBIOTEPOB, 3 MPUHTEPA, BUICOYBEIUUUTEb.

Crucox TT1O: Windows, MicrosoftOffice, KasperskyAntivirusceo6oauo pacnpoctpansie-
MO€ MPOrpaMMHOE 00eCTieyeHHEe

C BO3MOKHOCTBIO MTOJKITIOYEHUSI K ceTH «MHTepHET» U 00eCrieYeHHEeM IOCTYIA B 3JIEKTPOH-
HYI0 HH()OPMAIHOHHO-00Pa30BaTEIbHYIO CPEY OpraHU3aI[UH

VYuebOHast ayquropus
JUISL TPYTIIIOBBIX U MH-
JMBHUAYaIbHBIX KOH-
CyNbTalUi

I'-207 Jocka, pabouee MeCTO MPEMOAABATEINS, KOMIUICKT CTOJOB U CTYJIBEB JIs 00ydYaro-
muxcs, 1abopatopHblii kKoMIuiekT 2M7 ¢ aHaJM3aTOpoM KadecTBa HeTenpoayKToB SX —
300, naboparopust nosnesast, 2 NEHETPOMETpa, 3 NpUdopa Uil pa3roHKH He(TENpPOAYKTOB,
PH-metp, 3 BRITSDKHBIX mKada, 2 3JIEKTPOIUIMTKH, AUCTHILISATOP, 2 MarHUTHBIX MEIIaIKU
MM 5, Berrustop SystemairK250LkoMIIeKT mIakaToB M0 YCTPOHCTBY aBTOMOOHIICH U
TPaKTOPOB

YueOHas aynuTopus
JUTSI TEKYIIIETO KOH-
TPOJISt M IPOMEKY-
TOYHOU aTTeCTAINHN

I'-207 JTocka, pabouee MeCTO MPEIOAaBaTeis, KOMIUICKT CTOJIOB W CTYJBbEB IS 00ydaro-
IIMXCSI, Ja0OPATOPHBIH KOMIUIEKT 2M7 ¢ aHAIM3aTOpOM KadecTBa HE(TEIPOIyKTOB SX —
300, maboparopus moseBas, 2 ICHETPOMETpa, 3 MpHOOpa s Pa3rOHKH HE(YTEHPOIYyKTOB,
PH-metp, 3 BBITSDKHBIX 1IKada, 2 JIEKTPOIUIUTKH, AUCTHILISATOP, 2 MATHUTHBIX MEIIATKU
MM 5, Berrunstop SystemairK250LkoMIIJIeKT mIakaToB M0 YCTPOHCTBY aBTOMOOHIICH U
TPaKTOPOB
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Ilepeuens

NEPUOANICCKUX HBHaHHﬁ, PEKOMCHAYCMBbIX IO AUCHUITIINHEC

IIpoueccoyl ropeHus U B3pbiBa

Haumenosaunue

Hanuuue nocrymna

MexaHu3anus 1 AeKTPHGUKALUS CETLCKOTO
xo3siicTBa] TeKcT): TeopeT. U Hayd.-TIpaKT. )KypH. /
yupeauteiar AHO

Yuranpubeii 3ai1 oudimoreku I'60Y BO
Bsrckas 'CXA

TexHuka B cebckoM Xxo3sicTBe[ TekcT]: Hayd.-
TeopeT. KypH. / yapeautens Poc. akaj. ¢.-X. HayK

Yuranpubei 3ai1 oudimoreku I'6O0Y BO
Bsrckas 'CXA

TexHuka 1 000pyAOBaHUE IS

cena[ Tekcr]: exxemec. UHPOPM.-peKiiaM. ¥ HAYY.-
npousBs. )KypH. / yupeaurear PIHY
"Pocundopmarporex”

Yuranpubeii 3ai1 oudimoreku PI'60Y BO
Bsrckas 'CXA

Tpakropsl u ceabxo3marnuubl] TekcT]: exxemec.
Hay4.-TIPaKT. )KypH. / yapeaurenb Penakimst

Yuranpubeii 3ai1 oudimoreku PI'6OY BO
Bsrckags 'CXA

[Toxxapuas 6e3omacHocth [Tekcer]: Hayd.-TeXH.
KypH. / yapenurens ®I'BY "BHUU
MIPOTHBOMOXKapHOU 000poHEI M-Ba PD no nenam
rpaXJaHCKOH 0OOPOHBI, Ype3BBIYAHBIM
CUTYaIMSIM U JTUKBUIAIIMHU TTOCIEICTBUI
CTUXUNHBIX OencTBUil”

Yuranpaeii 3ai1 oudimoreku PI'6O0Y BO
Bsrckags 'CXA

[ToxapoB3peiBoGe3omacHocTs[ Teker]: Hayy.-
TexH. XypH. / yapeautens OO0 "U3n-Bo
"Tloxxnayka"

Yuranpabeii 3ai1 oudimoreku PI'60Y BO
Bsrckag 'CXA
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