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PabGouasi mporpamMma cocTaBlieHa ¢ yuyeToM TpeGoBaHuM DenepalbHOro rocyJapcTBEHHOIO
00pa30BaTeNBHOro CTaHAapTa Beiciero oopasoanus Ne 1298 or 17.10.2016 no HanpaBieHHIO
21.05.04 «I'opHOE mETI0N.

ITo npodrmro «B3peIBHOE [1€]10», HA OCHOBaHUY y4eOHOro IU1aHa, Habopa o0yJaromuxcs

B 2017 r.
Tunosas nporpaMma 1o JUCHUILIAHE OTCYTCTBYET.
Pa3paboTunk nmporpamMmsi: /
nouent kah. TTXB /,4/ H. A. IToxamoxud
(TOMKHOCTB) “(ﬁﬂm{%) (®.1.0)

PaGouas nmporpamma paccMoTpeHa U oo0peHa Ha 3aceqaHuM Kadenpsl TexHOIOrus TBEPABIX

XUMHUUYECKUX BemmecTB, IpoTokon Ne 3 ot 20.10.2017 r.

3aB. kadenpoit TTXB %)M B.J1. ba3oroB
(moamuce) (®.1.0.)

YTBEPXAEHO

IIporoxon 3acenanus yae6Hoi Metoauueckoit komuccuu Ne 35 UXTU ot 24.10.2017 r.

ITpencenarens komuccuy, mpogeccop %’F B .. basoros

(TIoamMcek)
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\
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1.1lesm ocBOEHMSI AU CHMIIJIMHBI

ensimu ocBoenust nucuuiuiibl «b1.B.OJ1.5 Teopus netoHanuu B3pbIBYATHIX BEIIECTB) SB-
JSIOTCS:
@) naTh OyAylleMy CHECHUAINUCTY 3HAHUSA O B3PBIBYATO-IHEPIeTUUYECKUX CBOMCTBAX B3PHIBYATHIX BE-
mectB (BB), ncnonbs3yeMbIx B TOPHOM Ji€ji€ M PA3JIMYHBIX OTPACIAX HApOJIHOIO XO035ICTBa, MEXaHU3-
Max MX B3pbIBYATOIO MPEBPALIEHUS, METOAAX MAaTeMaTHUYECKOI'O0 MOJAEIMPOBAHUS COCTABOB, a TAKKE
0COOEHHOCTSIX ACHCTBUS B3pbIBA HA OKPYXKAIOILYIO CpENy;
6) bopMHupoBaHNE 3HAHUH, YMEHUH, HABBIKOB Oe30macHOro odpaimeHus ¢ BB B mporecce nx skcya-
Taluy;
8) O0y4HTb crioco0amM M METOAAM OIPENEICHUs] OCHOBHBIX B3PBIBYATO-IHEPreTUUECKUX XapaKTepH-
cTuk BB.

2.MecTo qucuunimubl B cTpykrype OOII BO

Hucuunnuna «b1.B.OJ[.5Teopus aeroHanuu B3phIBUAThIX BELIECTB» OTHOCUTCS K 0053aTEIbHBIM
IUCUUIUIMHAM BapUAaTUBHOW 4acTH U (OPMHUPYET Yy CIIEHUAIUCTOB 10 crnenuanbHoctu21.05.04 «op-
HOE /1e710» Habop CreluaIbHbIX 3HAHUH M KOMIIETeHIIMHA, HEOOXOAUMBIX JUIsl BBIIIOJIHEHUS NPOU3B00-
CMBEHHO-MEXHOJI02UYECKOU, OP2aAHU3AYUOHHO-YRPABIEHYECKOU, HAYYHO-UCCIe008AMENbCKOU U NPO-
EeKMHOU 8UO08 NPOPECCUOHATILHOU OesTMENbHOCTIU.

s yenemHoro ocBoenus aucuuiiiuiel «b1.B.OJ1.5 Teopus neroHanuu B3pbIBUATHIX BEIIECTB)
cenuanuct no crneuuanbHocTu 21.05.04 «"opHOE A€10» AOIKEH OCBOMTH MaTepual MpeAlecTBYO-
IIUX TACIHTIINH:

a) b1.5.9. ®usuka — pu3nyeckue OCHOBbI MEXaHUKHU: YPAaBHEHUS ABM)KECHU S, 3aKOHbI COXPaHEHHUS,

KMHEMaTHKa ¥ JUHAMHKA TBEPOTO TeJNa, XKHUIKOCTEH U Ta30B; CTaTHCTUYECKash (PU3MKa U TepPMOIIHA-
MUKA; 3JIEMEHThl HEPaBHOBECHOM TEPMOIMHAMMKH; (pa30Bble IPEBPAILICHHUS U KPUTUUECKUE SBICHUS.

0) b1.5.13 - Xumus B3pbIBUATHIX BEIIECTB;

8) 51.5.14. ®u3nka ropHbIX MOPOJI;

e) b1.5.27 'eomexaHuKa;

Juctiumummua b 1.B.O/I.5 Teopus neroHanyuy B3pbIBUATBIX BELIECTB SIBISAETCS MPENUIECTBYOMIEH
¥ HE0OXouMa JUIsl YCHEIHOTO YCBOSHHS CIEeIYIOIUX JUCIUIUINH!

a) b1.B.O/].7 TexHUKa U TEXHOJIOTHUS B3PBIBHBIX Pa0OT MpH pa3pabOTKe MECTOPOKICHHUM B3pPbIB-
HBIM CIIOCOOOM;

0) b1.B.0/[.8 TlpomblluieHHast U SKOJOrHUYecKasi 0€30MacHOCTb B3pBIBHBIX padoT;

6 51.30.1 IIpoMbllIEHHBIE B3pbIBUATBIE MAaTEPUAIIBI.

3HaHus, MOTy4YeHHbIe TIpU n3ydeHnn aucturumiabl « b1.B.OJ[. 5 Teopus aetoHanuu B3phIBUATHIX
BELIECTBY», MOTYT OBbITh MCIOJb30BAHUH MPU MPOXOXKIAECHUU MPAKTUK (Y4eOHOH, MPOU3BOJICTBEHHO),
BBINOJIHEHUH BBITYCKHBIX KBAJIM(UKAMOHHBIX pabOT Mo HarpasieHHIo noArotoBku 21.05.4 «"opHoe

ACTI0».



3. Komnemenuyuu ooyuarouiezoca, gpopmupyemoie 6 pe3yipmame 0C60eHU OUCUUNIUHDL

Obwenpogpeccuonanvhvle Komnemenyuu:

OIIK — 7 — ymeHue NOJb30BaThCsl KOMITBIOTEPOM KaK CPEICTBOM YIpaBiIeHUS U 00pabOTKU MH-
(bopMallMOHHBIX MACCUBOB

Ilpogheccuonanvnvie komnemenyuu:

IIK-14— rOTOBHOCTH y4aCTBOBATh B HCCIICIOBAHUSAX OOBEKTOB MPO(ECCHOHATBLHOW JESITeIBHO-
CTH U UX CTPYKTYPHBIX 3JI€MEHTaX;

IIK-21- roTOBHOCTH IEMOHCTPUPOBATH HABBIKU Pa3pabOTKU CHCTEM 10 00ECIEUEHUIO IKOJIOT -
YECKOW M MPOMBITINIEHHOW 0€30MacHOCTH MPU MTPOU3BOJICTBE padOT MPH IKCIUTYaTAIIMIOHHON pa3BeJiKe,
no0brue U mepepaboTKe TBEPABIX MOJIE3HBIX MCKOMAEMBIX, CTPOUTEILCTBY M IKCIUTyaTaIlMH TMO/I3EM-
HBIX O0BEKTOB.

Ilpogpeccuonanvusvie cneyuanbnovle KOMnEMeHYUU:

IICK-7.2— BnaneHne COBPEMEHHBIM aCCOPTUMEHTOM, COCTABOM CBOMCTB M 00JaCTH MPUMEHEHHS
MIPOMBIIIIJICHHBIX B3PBIBYATHIX MATEPUAIOB, O0OPYIOBAHUS, W MPHUOOPOB B3PBIBHOTO Jieja, TOMYIICH-
HBIX K puMeHeHuto B Poccuiickoii denepannu, OCHOBHBIMU (PU3UKO-TEXHUYECKUMU U TEXHOJIOTHYE-
CKMMH CBOMCTBaAaMH MHHEPAIbHOTO CHIPbS U BMELIAIOUINX MOPO, XapaKTEPUCTHK COCTOSHUS MOPOI-

HBIX MaCCHBOB, 00beKTa CTPOUTCIBCTBA U PCKOHCTPYKIIUH.

B pezynomame oceoenus oucyuniaunol 00y4arOuuiicsa 00NHCen:
1) 3uamo:
— knaccudukanuio BB;
— OCHOBHBIE (hOpPMBI XUMUYECKOT0 npeBpaiieHus: BB;
- IIPOLIECCHI, IIPOTEKAOIIUE IIPU MEIJICHHOM XUMHUUYECKOM IIpEBpalIeHUU U TopeHuu BB;
- YCJIOBUS NMPOTEKAaHUSI XUMHUYECKON peakluu B popmMe B3pbIBa;
- yCIIOBUS BO30YXKEHUS TOpeHUs U neToHannu BB;
- MEXaHU3M PACIPOCTPAHECHUS JETOHAIMHA B KOHJICHCUPOBaHHbIX BB;
- (axTOpBI, BIUSIONINE HA CKOPOCTh M KPUTHUECKUI TuameTp aeToHanuu BB;
- TEPMOAMHAMUKY U TEPMOXUMHIO OBICTPONPOTEKAIOIINX ITPOLIECCOB;
- cocTaB ¥ 00beM MPOIYKTOB B3pbiBa BB 1 ux aelicTBHe Ha OKPYKAIOILYIO CPELLY;

- OCHOBHBIE (DOPMBI pabOTHI U JACHCTBHE B3PhIBA HA PACCTOSIHUH.



2) Ymems:
- knaccudunuporate BB mo ¢QusmdeckoMy cOCTOSIHHIO, COCTaBy, CIOCOOY BO30YXKIACHHUS
B3PBIBUATOTO MIPEBPAILICHUS U paCCUYUTATh TapaMeTPhl B3phIBYATOr0 npeBpaiieHus BB;
- paccuuTaTh BO3JIEHCTBHUE B3phIBA HA OKPYKAIOILYIO CPEAY.
3) Baanern:
- COBPEMEHHBIMU METOJIaMHU U MPUOOPAMH HAYYHBIX HCCIEIOBAHUN B 00JIACTH (DU3HUKH B3PhIBA
IIPOMBILUICHHBIX BB;
- HaBbIKaMu paboThl Ha DBM npu pacuete 3a1a4 GU3NKN U MEXaHUKHU B3PbIBA.
4. CTtpykrypa u coaep:xanue rucuuiminnabl «b1.B.OJ1.5 Teopus neToHAIMM B3pHIBYATHIX BEIICCTBY.

OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISIET 4 3a4eTHBIX eANHUIBI 144 gaca.

Tabnuya 1 — Pacnpedenenue no uoam 3ansamuii y4ebHo20 epemeHu (8 yacax) oucyuniunsl « Teopus

aemOHClL;MM 63Pbl8HANIbLX 6E€UECB).

No | Pa3zmen naucum- Buabl y4deonoii pa6orsl | Undopmanuon- OneHo4HbIe
Hble U rue o0- | cpeacTnBa Js
/11 | MJIMHBI (B yacax) Py Pe A
pa3oBaTejibHbIE NMPOBeAeHUus
nexuus | Jlao. CPC | TeXHOJIOTHMH, HC- | IPOMEKYTOYHOM
2 NoJib3yeMble IIPH | ATTECTAIIUM 1O
5 paboThI
3 OCylIeCTBJIeHUH pasaenam
3 o0pa3oBaTeIbHO-
o ro npouecca
1 Temal. OOmias | 7 2 6 Jlekuuss B Tpaau-
XapaKTEePUCTHKA LIMOHHOM (opme

B3PbIBYATBIX CH-
CTEM M KJIaCcCH-

¢dukanus BB.
2 | Tema 2. Kune-|7 |2 6 Jlekumst B Tpaau- | Onpoc mo mare-
THKa  XUMHYe- IIUOHHOU (opme pHanam JIeKIHi

CKHX TIPOIECCOB
U MHUKPOKUHETH-
Ka Ppa3JIoKEHUs

BB.

3 Tema 3. Tope-|7 |2 6 6 Jlekumu B Tpaau- | Onpoc mo mare-
HUE B3PBIBYATHIX IIUOHHOU (opme pHanam JIeKIHi
CUCTEM

4 Tema 4. Jlero- |7 |4 6 10 Jlexiuu u nabopa- | Onpoc mo Marte-
HaIUsl B3pbHIBYA- TOPHBIC 3aHATHS B | pUajam JIEKIUH
TBIX CUCTEM. TPaIUIIMOHHON

dbopme; a Takke
nabopaTtopHble pa-
OOTBI C dJeMEeHTa-
MU HAy4YHOTO WUC-
CIICZIOBAHMSI.

5 Tema 5. Yys-|7 |4 10 10 Jlexumm u mabopa- | Onpoc mo mare-
CTBUTEJIBHOCTh TOpHBIE 3aHATHS B | pyuajam JeKIun




BB x BHemHum TPaIULIMOHHOU

BO3JICHCTBUSIM. dopme; a TaKxke
nabopaTtopHble pa-
00TBHl C DJIEMEHTa-
MU HAy4YHOTO WUC-
CJIEJOBAHMSL.

6 Tema 6. Tepmo- |7 |2 8 8 Jlexuuu u nabopa- | Onpoc mo mare-
XUMHUSL U TEPMO- TOpHBIC PA0OTHI B | pyUaiam JEKIUN
TUHAMUKa TpaIULUOHHON
B3PBIBHBIX IIPO- bopme
IIECCOB

7 | Tema 7. @opmsl |7 |2 6 8 Jleximu u nabopa- | Onpoc mo mare-
paboThl  B3pHIBA TOpHBbIE PAa0OTHI B | puaiam JEKUUN
U METOABbl UX TPaIUIIMOHHON
ornpezeneHus bopme
®opma arTecTa- DK3aMeH
02071
Hroro Bcero: 144 4.

IIpu evinonnenuy 1adOPATOPHBIX PadOT MCHOJB3YIOTCS TAKXKE CIEAYIOLUIUE BUABI 00pa30BaTEIbHBIX

TEXHOJIOTUI: UHPOPMAIIMOHHBIE TEXHOIOTHH.

5. Conep:xkaHue JIeKIHOHHBIX 3aHATHI 10 TeMaM ¢ yKa3aHueM (POPMUPYEMBIX KOMIIETEHIIMNA U HC-
IMOJIb3YCMbIX HHHOBAIIMOHHBIX O6pa3OBaT€JII>HI)IX TEXHOJIOTHH.

Pexum IMPOBECACHU A JIEKIIUN — OJUH pa3 B HEACIIO 110 2 yaca.

Ne | Pazpen paucummiu- | Yacel | Tema JsekumonHoro | Kparkoe conepxkanue | ®@opmu-
n/m | Hel 3aHATHA pyembie
KOMIIe-
TeHIHH
1 Tema 1. O6Gmacte u | 2 Ousnyeckue u xu- | OcobeHHocTu B3phiBua- | OITK-7
yCIIOBUSL ~ IIPUMEHE- MHYECKUE  B3DBIBBL | TOTO TMOBEICHUA WHU- | rroe 1y
Hus BB. OOmas xa- Knaccupukanus BB | muupyromux, Opu3aHT-
paKkTepucTUKa no ¢usnueckomy co- | Heix BB, mopoxoB wu | [1K-21
B3PBIBYATBHIX CUCTEM. CTOSAHMIO, COCTABY M | MMPOTEXHMMECKUX  CO- | e o 5
npuMeHeHno. HHu- | cTaBoB. '
nuupyoomue u opu-
3anTHble BB. [Topoxa
U NUPOTEXHUUYECKUE
COCTaBbI.
2 Tema 2. Kuneruxa | 2 ®usnueckas U xu- | Mexanusm pasnoxenus | OIIK-7

XUMHNYECKUX Ipo-

MHUYECKAA CTOUKOCTbH

apOMATHYECKUX HUTPO-




[IECCOB M MaKpOKH- BB. coequHenuii, Hutpamu- | [1K-14
HETHKA pa3JIoXKEHUS HOB U HUTPO3(UPOB.
I1K-21
BB.
I1CK-7.2
Tema 3.I'openue I'openne ra3oB wu | CraunonapHoe ropenue | OIIK-7
B3PBIBYATHIX CUCTEM KOHJICHCUPOBaHHBIX | IOpoxoB, BB, cMmece- K-14
cucreM. Teopusi ro- | BBIX TOIUIMB, IHUPOTEX-
peHUsl KOHICHCHPO- | HUYECKUX cocrasos. | [TIK-21
BAaHHBIX CUCTEM. BnusiHue  pa3nuuHbIX [ICK-7.2
(akTOpOB Ha CKOpPOCTh
TOpPEHMSL.
Tema 4.]leToHarus Teopust  geToHanuu Teopust neroHanuun OIIK-7
B3BIBUATEIX CHCTEM razoB u BB. Xapak- KOHJCHCUPOBAHHBIX MK-14
TepUCTHKAa U CTpYyK- | BB. 3aBucumocts cko-
Typa AETOHAMOHHOM | poctH aeroHauuu ot | [IK-21
BOJIHBL.  OCHOBHBIE | Pa3IUYHBIX (PAKTOPOB. [ICK-7.2
3aBUCUMOCTH Uil | DKCIIepUMEHTAJIbHBIE '
yIapHbIX BOJIH. METO/Ibl OTPEIEIICHUS
CKOPOCTH JIE€TOHAIUN.
Tema S. UYyscrBu- Bunsl HavaJIbHBIX | YcnoBue Bo30OyxneHus | OINK-7
TenpHOCTE BB K HAMIIYJIbCOB. Uys- | B3pbIBa NIpU MEXaHHUYE- K-14
BHEUIHUM  BO3JEH- CTBUTEJIBHOCTh BB 1 | ckux BO3JICHCTBUSAX.
CTBUSIM ee 3HaueHue g | @akrtopsl, Bausromue | [1K-21
IIPaKTUKH. Ha  UyBCTBUTENBHOCTD | frpe - 5
BB. Meronsl oneHkHn
YYBCTBUTEJIbHOCTH.
UyscTtBuTenpHOCTH BB
K TEIUIOBOMY BO3JEH-
CTBUIO U B3pPHIBHOMY
UMITYJIBCY.
Tema 6. Tepmoxu- Hanpasnenne peak- | CocraBnenue ypasHe- | OIIK-7
MU U TEpMOJMHA- uui B3pPBIBUATOrO | HUl B3pBIBYUATOrO pas- K-14
MHUKa B3PBIBHBIX npespamienus. Kuc- | noxenus BB. Merozast
IIPOLIECCOB. JIOpOJIHBIN OanaHc U | pacueTa koHeuHbIX | [IK-21
KHCJIOPOJIHBIN KO03(- | MPOIYKTOB B3PBIBA. | 1 o 5
¢unment BB. Meroasl pacuera Tel- '
JOTBI W TEMIIepaTypbl
B3pbIBa.
Tema 7. ®opmsl pa- JeiictBue B3pbiBa Ha | @yracHoe u OpuszaHT- | OIIK-7
00ThI B3pbIBA U Me€- OKPYJKaIOIIlYI0  Cpe- | HOe JCHCTBHE B3phIBa. K-14
TOIBI MX OIpEHeIe- ny. lIlonnas paGota | Metoabl omnpenaeneHus
HUS. B3pbiBa. KIIJ[ B3pbI- | pyracHoro u Opuzant- | [1IK-21
Ba. HOro JEHCTBHA B3PBIBA. | oy - 5

KymynsatusHoe Jen-
cTBue B3pbIBa. OCHOB-
HBIE IIapaMeTpsl Ipo-
OMBHOTO JEHCTBUSA KY-
MYJISITUBHOM CTPYH.




6. Y4eOHBIM IaHOM TI0 HAMPaBJICHUIO MOAT0oTOBKH creruanuctoB 21.05.04 «"opHoe aemno» He
MPEAYCMOTPEHO MPOBEACHUE MpaKkTUYecKux 3ansatuil no gucuuminde b1.B.O/1.5«Teopus neronanuu

B3PbIBYATBIX BEIICCTB».

7. Coaep:kanue JJa0OPATOPHBIX 3aHATHH

HeJ’IB IIPOBEACHUA J'Ia60paTOpHBIX 3aHATHH — 0cgoeHue NTEKIIHOHHOTO Marcpualia, Kacarouerocs 3a-

KPCIUICHUA IMOJIYYCHHBIX HA JICKIUAX TCOPETUICCKUX 3HAHUM 110 BOIIpOCaM IPAaBHIIbHOI'O BBI60pa BB

HJIM COCTABOB IIpH NPOBCACHUHN B3PBIBHBIX pa60T, OIpCaACIICHUEC OCHOBHBIX B3pbIBHYATO-

OHCPICTUYCCKUX XaPAKTCPUCTUK (‘-IyBCTBI/ITeJ'IBHOCTI/I K MCXaHHYCCKUM BO3I[€fICTBPISIM, YYBCTBUTCIIb-

HOCTH K yAapy U TPCHUIO U TCIIJIOBOMY BOSI[G?ICTBHIO), 6blpa6om7<a CTyACHTAMU OIIPCACIICHHBIX yMe-

HUli, CBSI3aHHBIX C BHIOOPOM ONTHMAJIBHBIX YCIOBHM OPU3aHTHOTO U (PyracHOTO ASHCTBHIA B3pbIBA U

HaBbIK0G, CBSI3aHHBIX C 00ecIiedeHneM 0e301acHOi padoThI TPH MPOBEICHUH B3PBIBHBIX padoT. Pexxum

IIPOBEJICHUS JIaDOPATOPHBIX 3aHATHI — OJIMH pa3 B HEJEIO 110 4 yaca.

Ne | Pazgen nucuumunbl | Ya- | HaumenoBanue ja- | Kparkoe conepxanue | @opmupye-
n/n Chbl OopaTopHOi padoThI Mble KOMIIe-
TeHINH
1 Tema 5. UysctBuTens- | 6 Ornpenenenue 4yB- [Toaroroska mpudop- | OIIK-7
HOocTh BB Kk BHemHum CTBUTEIILHOCTH K yukoB Ne 1; B3atue K-14
BO3JICUCTBUSIM yaapy 1o crangapT- | HaBecok BB. O0pa-
HOM po0Oe Ha Kompe | 60TKa pe3yabTaToB [1K-21
K-44-2 78
WCIIBITAaHUI MICK-7.2
2 Tema 5. UysctBuTEnp- | 6 Omnpenenenne temmne- | [logroroska cocyna co | OITK-7
HocTh BB k TennoBomy paTypsl BCIBIIIKA U craBoM Byza. Basarue IK-14
BO3JICHCTBUIO YYBCTBUTEIBLHOCTD HaBecok BB. O6pa-
BB k ny4y orns 00TKa pe3yabTaToB I1K-21
UCIBITaHUH. [ICK-7.2
3 Tema 4. Onipenenenne | 4 Onpenenenne kput- | Usrorosnenue kopmy- | OITK-7
KPUTHUYECKOTO JAua- 4eCKOro Juamerpa ca 3apsiia ¥ 3aroJiHe-
[1K-14
MeTpa neroHanuu BB. BB metooM KoHU- Hue ero BB. Pacuer
YECKOro 3apsa. KPUTHYECKOIO JHa- [1K-21
Merpa. TCK-7.2
4 Tema 4. Onipenenenue | 6 Onpenenenne ckopo- | [loaroroBka 3apsiga OIIK-7
CKOPOCTH €TOHALIMU cty geronanuu BB BB u neronupyrouiero IK-14
BB. o Merony Jlorpuma. | mHypa. Pacuer ckopo-
CTU AETOHALUH. ITK-21
[1CK-7.2




5 Tema 7. Ilepenaua ne- | 6 ITepenaua neronaunu | [ToaroroBka 3apsioB OIIK-7
TOHALIMKU Ha PACCTOs- Ha pacCTOsIHUE. BB. Onpenenenue IK-14
HUE. MaKCHUMaJIbHOT'O pac-
crosiHus OT aktuBHOro | I1K-21
3apsi/ia K NACCUBHOMY. | 1y p- - 5
6 Tema 7. Onpenenenue | 4 Onpenenenue Opu- [ToaroroBka 3apsi0B OIIK-7
opuzantHoctu BB 3aHTHOCTH 110 MeTony | BB u onpenenenue IK-14
00>KaTHs CBUHIIOBBIX | HAYaJbHBIX U KOHEY-
CTOJIOMKOB M MEJHBIX | HBIX pa3MEpPOB CTOJI- [K-21
KpeLIepoB. OMKOB U KpelIepoB. [ICK-7.2
7 Tema 7. Onpenenenue | 4 Omnpenenenne ¢yrac- | [TonroroBka 60MOBI OIIK-7
paboTocmocoOHOCTH Hoctu BB B 6oM0e Tpayuns u 3apsina BB. K-14
BB. Tpayiyis. Onpenenenue pa3Ho-
CTH KOHEYHOTO U IK-21
HAYaJIbHOTO 00HEMOB [ICK-7.2
KaHayia 00MOBI.
Hroro: 36

JlaboparopHsble 3aHATHS MPOBOATCS B yueOHbix naboparopusx YOIl kabeapst TTXB u 6po-

HekaOWHe, C UCTI0JIb30BAHUEM CTaHIapPTHOIO JIAOOPATOPHOTO U CIICIUATIBHOTO 000PYI0BAHUS: TIPEC-

coBoil ycraHoBku 2I1I" — 10, pa3peiBHoit Mamabel FM — 500, TBepromepoB TK — 2 u TOMII - 2, ana-

JIMTUYCCKUX U DJICKTPOHHBIX BECOB, MUKPOCKOIIOB, MCPUTCIBHOTI'O HHCTPYMCHTA (MI/IKpOMCTpOB,

mTaHreHquKyneﬁ, J'II/IHeeK) " ApYyroro UHCTpyMEHTa. Kommrexc IJIA OIIPCACIICHUA YHapHOBOHHOBOﬁ

9yBCTBHUTEIHHOCTH; YacToToMep U3-34A; mpubop /i onpeiesieHust CKOPOCTH JICTOHAIIHH.

Y4eOHBIM MJIaHOM IO HAIIPaBJICHUIO MOATOTOBKH criennanuctoB 21.05.04 «["opHoe aeno» He npeay-

CMOTPCHO BBIITOJIHCHUEC KYPCOBOTO ITPOCKTA U KprOBOﬁ pa6OTLI IO JUCLUITIIMHE «Teopnﬂ JACTOHAIIHN

B3PbIBYATBIX BCIICCTB).

8. CamocTosiTesqibHAs1 paboTa CTy/IeHTA 110 TUCHUIUTHHE « Teopus IeTOHAIMK B3PhIBYATHIX Be-

LIECTBY.
Ne Tembl, BBIHOCHMBIE HA camMO- | Yacsl ®opma CPC dopmupyeMble
n/n | CTOATEJbHYI0 padoTy KOMIIETEHIMHU
1 Tema 1. OcHoBHble ¢opmsl | 4 [IpopaboTtka nekiuonnoro mare- | OITK-7
XUMHYECKOTO  NPEBpallECHUs puasa u peKOMEH0BaHHOM JInTe-
[IK-14
BB. parypsl.
[K-21
[ICK-7.2




Tema 2. Kimaccudukanus BB 4 [IpopaboTtka nekiuonnoro mare- | OITK-7
10 (PU3UYECKOMY COCTOSIHUIO, puana ¥ peKOMEH/I0BAaHHOMU JIUTe- K-14
COCTaBY U MPUMEHEHHIO paTypBhl.
[1K-21
[1CK-7.2
Tema 3.®Ou3unyeckas U XMMHU- 5 [ToaroroBka k nmaboparopusiM pa- | OITK-7
geckas cToiikocTh BB. Mexa- 6oTtam 1 ohopMIICHHE OTYETA. K14
HU3M pa3i0XKeHHs] OpU3aHTHBIX [IpopaboTKa JEeKIIMOHHOrO MaTe-
BB. puaiia u pekomeHoBanHoi yure- | [1K-21
aTypBhl.
Patyp TCK-7.21
Tema 4.Biusinue pa3inyHbixX [ToaroroBka k nmaboparopusiM pa- | OITK-7
(baxTOpOB Ha CKOPOCTH rOpe- 9 60oTam u ohopMIIEHHE OTYETA. K14
HUSl KOH/IEHCUPOBAHHBIX CH- [IpopaboTKa JEeKIIMOHHOTO MaTe-
CTEM. puaiia u pekomenoBanHo yure- | [1K-21
aTypBhl.
patyp TICK-7.21
Tema 5. Teopust neToHauu [Toaroroska k taboparop- OIIK-7
BB. Mexanusm netoHanuu HbIM paboTam u opopmiie- K-14
KOHJCHCUPOBAHHBIX CUCTEM. Hue otyera. [Ipopaborka
] JEKIIMOHHOI0 MaTepuaia u [IK-21
€KOMEH/I0BaHHOM JTUTepa-
b A P TICK-7.21
TYPBI.
Tema 6. UyBCTBUTEIBHOCTD [ToaroroBka k maboparop- OIIK-7
BB k BHEmIHUM BO3EHCTBUSIM. 3 HBIM paboTam u oopmiie- K-14
[TyTu perynupoBaHus 4yB- Hue otyera. [Ipopaborka
CTBUTEIBHOCTH. JEKIIMOHHOI'0 MaTepuania u IIK-21
€KOMEH/I0BaHHOM JTUTepa-
b A P TICK-7.2
TYPBI.
Tema 6 . Y 1apHO-BOJHOBas [Toaroroska k adoparopusiM pa- | OITK-7
YyBCTBUTENbHOCTh BB 1 Bius- 3 6otam 1 oopMIIEHHE OTYETA. K-14
HUE Ha Hee Pa3InYHBIX (aKTo- [IpopaboTKa JIEeKIIMOHHOTO MaTe-
pOB. puasia ¥ pekoMeHa0BaHHOM nute- | [IK-21
aTypHl.
patyp TICK-7.2
Tema 7 . ®opmbl pabOTHI [Toaroroska k adoparopusiM pa- | OITK-7
B3pbIBA 1 METO/Ib UX OIpesie- | g 6otam 1 ohopMIIECHHE OTYETA. K-14
JICHUSL. [IpopaboTka JEeKIIMOHHOrO MaTe-
puasia u pekoMeHa0BaHHOM nute- | [IK-21
aTypHl.
petyp TICK-7.2
Hroro 54
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9. Ucnosib30BaHNe PETHHIOBOI CUCTEMbI OlIeHKH 3HAHUI

IIpu oneHKe pe3yJabTaTOB NEATEILHOCTH CTYIEHTOB B paMKax IUCHHILIHHBI «Teopus aero-
HAIlUU B3PBIBUATHIX BEIIECTB) UCIONb3YeTCs OalbHO-PEUTHHTOBAs CUCTEMA.

[IpuMeHeHHe pPEHTHMHIOBOM CHUCTEMBI ocymiecTBisieTcs coryiacHo «[lomoxeHuss o OGaiabHO-
pPEHUTHHTOBOM cucTeMbl orleHkH 3HaHui cryneHtoB KHUTY (Vmeepowcoeno pewenuem YMK Yuenoeo
cosema PI'HOY BIIO « KHUTY», npomoxon Nel2 om 24 oxmsaops 2011 2.),ciennnaibHO pa3padoTaH-
HOW IS TaHHOW TUCIUIUIMHEI, C YYETOM 3HAYUMOCTH M TPYIOEMKOCTH BBIMOTHIEMON y4eOHOM pado-
THI.

MakcumanbHblid pedTUHT cTyneHTa — 100 6amioB: 60 GamioB MOXKHO TOJIYYHTh 332 TEKYIIYIO
paboty B cemecTpe, a 40 6amIoB — 32 OTBETHI HA IK3aMEHE.

Pelitunr crynenta 3a sxsamen — 40 6aoB MakcuManbHO U 24 Gamia MuHUManbHO. Ecnu Ha
9K3aMEHE CTYACHT HaOpas MeHee 24 0aioB, OTBET CUUTAETCS HEYJOBJIETBOPUTEIbHBIM (9K3aMEeHAIIU-
OHHas cocTaBisitolas npupasHuBaercs Hyto (0). B atom ciiydae crynent, B ycraHoBieHHoMm B KHU-
TV nopsinke, 00s3aH nepeciaTh IK3aMeH.

TGKYH_[Hﬁ peﬁTHHF CTYACHTA CKJIaAbIBACTCA N3 OLUCHKHU CIICAYIOIHUX BUAOB KOHTPOJIA:

Bun xouTpOns bana — (max) bamt — (min)
JlaGopaTopnbie pabOThI 35 26
Ompoc 1o maTepuaiaMm JeKIUi (TeKyIUi KOHTPOJIb) 25 10
DK3aMeH 40 24
BCEI'O 100 60

Ilepecyer pedTHHra B TPAAULUOHHYIO U MEXIYHAPOAHYIO CUCTEMY OLIEHKH 3HAHUU IIPOU3BO-
JUTCSI B COOTBETCTBUHU C YCTAHOBJIEHHOM LIKAJION, IPUBEIEHHON B Tabuule:

IIepecyer peliTHHra B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLICHKH

Ouenka Urorosas cymma 6asios Ouenka (ECTS)
OtnuyHo (5) 87 - 100 Otnuuno (A)
Xoporo (4) 83 - 86 Ouensb xopomio (B)

78 - 82 Xopomio (C)
74 - 77 VY nosnerBoputenasHo (D)
Y noBneTBoputenbHO (3) 68 -73
61 - 67 ITocpenctrenno (E)
HeynosnerBopurenbHo (2) Huxe 60 HeynosnerBopurensho (F)
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10. Hngpopmayuonno — memoouueckoe odecnevenue OUCYUNIUHbL

10.1 Ocnosnas rumepamypa

[Tpu uzyuenuu nucuumuinasl b1.B.O/1.5 « Teopus neroHanuu B3phIBYATHIX BEIIECTBY» B

Ka4yCCTBC OCHOBHBIX HMCTOYHHKOB I[e(bOpMaHI/II/I, PCKOMCHIAYCTCA HCIIOJIB30BAThL CICAYIOIIYIO

JTUTEpPaTypy:

OcHOBHBIE UCTOYHUKH HHPOPMAITUU Kon —Bo
9K3.
1.Kyty30B b.H. MeTtoabl Benenus B3peIBHBIX padoT. YacTs 2. B3pbiBHBIE paOOTHI B 20

TOPHOM JI€JIE U IPOMBIIIIEHHOCTH. Y4eOHUK /Uit By30B. — M.: MITY, 2008, - 510
C.

2. Xumusa u Ooenpunacel aptwuiepun /lIlom pen. A.B.Kouepruna wu 50+
C.1O.I'apmonosa. M.: KonocC, 2010. — 439 c.

3. T'anononeckuii M.U., bazon B.JI., benun B.A., Ilymkos B.B., CueHkoB 20%*
B.M..Metoapl Benenus B3pbIBHBIX pa0boT. CrieninaibHbIe B3pPBIBHBIE PaOOTHI. 2-€

m3nanue. — M.: I'opnast kaura, 2013. — 562 c.

4. Bomocoepskalire B3pbIBUaThIC BElIecTBa: YueOHoe mocooue / B.A. Axmenmnu- 70%
Ha, T.JI. lunenko. B.H.AnekcanapoB. — Kazann: M3a-Bo KazaH.roc. TexHon. yH-
ta, 2010. — 160 c.

* -3 YHUL KHUTY
10.2 JonoJHUTEJIbHAS JIUTEPATYypa

B xauectBe JOITOJIHUTCIIBHBIX HCTOYHHUKOB I/IH(l)OpMaIII/II/I PEKOMCHAYCTCA UCIIOJIBb30BATH CJIC-

TYIOIIYIO JIUTEPATYPY:

Kom —BO 2K3. B
onobInoTeKe
KHUTY

JlononHUTENbHbIE UICTOYHUKU MHPOPMaLIUU

1. SBnenune neronauuu. Ilapamerpsl neTOHAUMOHHON BOJIHBL. OCHOBHBIE 10
cooTHoweHusi: Meroa. Ykazanus / Kazan.Hau. uccien. TexHON. YH-T;
coct .M. TyxsarymiuH, A.®.MaxorkuH. — Kazans: U3a-so KHUTY,
2012.-43 c.

2. DKcrepuMEHTANIbHBIE METO/IbI OINpeAeNIeHUs CKOpOCTU JeToHauuu BB: 10
Meton. Vkazanusa./ Kazan. Han. wuccnen. TtexHos. yH-T;  Cocr.
N.M.Tyxsarymus, A.®.Maxotkus. — Kazans: U3a-s0 KHUTY, 2012. —
43 c.
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| 3. Teopus ropenus W B3pbiBa. Pacuer napamerpos BO3/LYHIHOI ylapHO# 10
BOJIHbBI 1IPY B3PBIBE TOPIOUMX BEHICCTB: MCTO/L. yKa3. K HPAKT. 3ansTuio /
Kasan. nail. ueeneit. rexnoi. yu-r: Cocr. B.C. I'acuiios. JL.W. Xaiipyiina.
— Kazanb, 2012. 16 c. ) 7

4. CMeceBbIC HHEProeMKHE MaTepHaibl: yuehno-MerosL. nocodue / LA | 10
Hokamoxui, .11 Hapiun, B Hukurun, P.X.®accaxos. - Kasab:
Wa-so Kazan. I'oc. Texnou. yn-1. 2008, 88 ¢. | 7
5. Onpe/ie/icHne 4yBCTBUTCILHOCTH B3PBIBUATHIX BEIICCTB K TPCHUIO TIPH 10
yJapHOM cBure: MeTojL. ykaszanmns / V.M. Tyxsarysun. MK 1O/1atnes.
H.A. Hokamoxut. A.d. Maxorkun. — Kazanb: M3/1-80 Kazai. roc. TCXHOIL.
yH-Ta, 2008. - 20 c.

6. BspbiBuarbic BelecTra: yucOHoe n3jlatne / ot pest. PML Mabkacsa / 10
1.2. Bipuisuarsic Berectsa. OCHOBHBIC CBOICTRA. Texnonorns u3roTon-
aenmns uonepepadorku. /o pest. JLB. domuucsoit. - Capon: PO

| BHUMD®, 2007. — 452 c.

Kypnasnbt «Pu3nka ropeHus 1 B3pbiBay. «OBOPOHHBI KOMIICKC — HAYUHO-TCXHUYCCKOMY
nporpecey Poceyiy 1 pyrue. OTpakalonine nocie/ine JOCTHKCHIA B 00J1aCTH TEXHOJIOIMH
noayueHus. 00paboTKi 1 MCTOJIOB OHPC/ICICHIS B3PLIBUATO-IHEPICTHUCCKUN XAPAKTEPHUCTHK
BB. Pexnm jocrynia: http:/elibrary.ru. CBOOOJ LI,

10.3 DaeKTpOHHbIE HCTOUHUKH HHPOPMAULHH

[pu w3yucHnn jpiciniinibl « [eopusi JICTOHAIMM B3PBIBUATBIN BCICCTEY PCKOMCH,LyCTCS Me-
HO/B30BATH CICYIONINE HICKTPOHHBIC HCTOYHNKH HHBOPMATN:
I ekronnsii katanor YHALLKHUTY.  Pexnw soeryna: hitp: // ruslan kstu.ru

2. Hayunas yiekrponas Gudanorexa (PYI [Db).  Pexum jlocryna: http: //clibrary.ru
3. DBC [Opaitr. — Pesnm jloctyna: hitps: // www. Biblio-online. Ru

4. OBC Jlanw. — Pexum jocryna: hitps: // e. Lanbook. Com

5. IBC Knurad®ou. — Pexum joctyna:http: / www .knigafund.ru

6. IBC Bubiuorex. - Pesxkum joeryna: hitps: // knitu. Bibliotech.ru

7. OBbC PYKOHT. - Pexuwm stocryna: http: // rucont. ru/

8 HBC BOOK.RU  Pexum jloctyna: hitps: / www.book.ru

9. HBC Znanium. Com. - Pesknw joeryna: http: // znanium. Com

10.4 Cpeacrsa BUsyasnsanun nugopmanuu

[pn u3yuenun Juctniiibl «Teopus JICTOHAIuN B3PIBHATHIN BEINCCTEY IPE/IYCMOTPEHO
HCIONB3OBANNE JIONOIHUTCIBLIBIN CPEICTB BU3YAIM3AIMN HHOPMAILH: TUIAKATH. MAKC-
Tl BHACOGMILMBL (COOPHIK (UABMOB «B3pbIBHbIC PadOThl B IIPOMBITICHHOCTI. Coop-
nik Nel «B3pbiuarbic BeiectBa., OTAMUUTENLIBIC CBOMCTBA 1 MCTO/LbI srabopaTopHbIx
MCIIBITAHNIY ).

CTRENHOE BIOTSETHOE
ATANWE BLICIIETO

CoriiacoBaHo:
3as.cektopom OKY D

YaeOfo-nayviuntt
Whopptyuoniinii yehmp

|95}




11 Ouenounvie cpedocmea 0na meKyuiezo KOHmMpOJA YCHEBAEMOCHIU, RPOMENHCYMOUHOU amme-
cmayuu no umo2am 0C60eHUA OUCYUNIUHbL
Oyenounvle cpedcmaa 0.1 NPOBEOCHUsI MEKYULe20 KOHMPOIA YCNe8aemMoCmu, npoMelCymouHou
ammecmayuy 00y4arOWuxcs U umo208otl (20cy0apCmeeHHOlU umo2060li) ammecmayuu pa3paoa-
MbIBAIOMCA CO2NACHO NON0dACeHUI0 0 DOHOAX OYEHOUHBIX CPeOCme, PAcCMAMpPUBAIOMcs KaK Co-

cmasHas wacmov paboueti npocpammol U 0POPMIIOMCA OMOENbHLIM OOKYMEHMOM.

12. Mamepuanvho-mexnuueckoe odecneyenue TCUUTUINHBI
«Teopus 0oemonayuu 63pvleuaAmplX 6eUieCnie)

B kadecTBe MaTepUaIbHO-TEXHUYECKOTO OOECIIeUeHUS AUCHUIUIMHBI MOTYT OBITh MUCIOJIB30-
BaHbl KOMIUIEKTHI JIEKTPOHHBIX Mpe3eHTanui pedeparon; [lnakarel, pUCyHKH U CXEMbl YCTAaHOBOK
I10 ONPE/IEICHUIO B3pBIBYATHIX XapakTepucTuk BB 1 cocTaBoB Ha Ux OCHOBe.

JIeKMOHHBIE 3aHATHSL:

a. KoMnjiekm 21eKmpOoHHbIX Npe3eHmMmAayull,

O ayoumopus, OCHAWEHHAs NPe3eHMAYUOHHOU MEeXHUKOU (npoekmop, dKpaH, KOMHbIO-
mep/Hoymoykx),

2. JlabopaTopHbIe pabOTHI:

a. Jnabopamopusi MIPeECCOBaHUs MOPOIIKO0Opa3HbiX BB, ocnawennas npeccoBoil ycTaHOBKOM
211T-10, paspsiBHO MammHOi FM — 500, cymmiapHBIX MKa(OB, 3JEKTPOHHBIMA BECAMH, MHUKPOCKO-
[IOM U CHELHUATbHON TEXHOJIOIMYECKON OCHACTKOM;

0. nabopamopusa 3anuBku DHM, ocnawennas ycTaHOBKOM AJii MPUTOTOBIIEHUS pacIuiaBa U
3aJIMBKHM, AHAJUTUYECKMMU U JIEKTPOHHBIMU BECaMU, MUKPOCKOIIOM CHEMaIbHON TEXHOJIOIMYECKON
OCHACTKOM;

6. 1abopamopus yyecmeumenvhocmu, ocHaiena konpamu K 44 — 2, K 44 — 3, yctanoBkamu
JUIS OIPEJEJIEHNS] YyBCTBUTEIBHOCTHU K TEINIOBBIM BO3JICHCTBUSIM;

OpoHekabunHa /17151 oNpeAeseHUs B3phIBUAThIX XapakTepucTuk BB (pyracHoctu, OpuzantHoCTH,
CKOPOCTH JI€TOHALIUU, KyMYJISITUBHOTO JE€UCTBUS, KPUTHUYECKOIO JUAMETpa, Mepeaadn JeTOHAUU Ha
paccTosiHue);

¢. n1abopamopus ONTHYECKOW MUKPOCKOIMH, OCHAWEeHHAs MUKPOCKOIIAMU I U3Y4EHUs Mpo-
LIECCOB CBAPKH B3PHIBOM, YIIPOUHEHUE B3PBIBOM.

0. 1ab6opamopusi onpeoesienus YOapHO80IHOBOU UY8CMBUMENbHOCTIU.

13.06pa3zoeamenvuvie mexnonozuu

[Tpu o6ydyenun mo nucummianHe «TeopHst JeTOHAMK B3pbIBYATHIX BEIIECTB» HCIIOJIB3YHOTCS
cienyromune o0pa3oBaTesbHbIe TEXHOJIOTHH:

- JIeKUUU B TPAIUIMOHHONW (hopMe ¢ MCHOIb30BaHUEM WIUTIOCTPALMOHHOIO MaTepuaia B BUJE
KOMITBIOTEPHBIX MPE3EHTAIHII;

- 1abopaTopHble pabOThI B TPAAUIIMOHHONW (OpME U € dIIEMEHTaMH pelleHus: MPoOIEeMHBIX 3a-
7a4 ¢ MOCIeIYIOIUM 00CYKICHHEM Pe3yIbTaToB padoThl B MOJArpyIIax;

- nH(GOPMAIIMOHHbBIE TEXHOJIOTUH ( TIPY BBIMOJHEHUH CaMOCTOSATENIBHBIX paboT ).

KonnyecTBo 4acoB 3aHATHIA, TPOBOAMMBIX B MHTEPAKTUBHOM (popMme, cocTaBisieT § 4acos.
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JIucT nepeyTBepikaeHust padoyeil mporpaMmbl

Pabodast mporpamma o JUCHUIUIMHE «Teopus neTOHaUH B3pbIBYATEIX BEILECTBY
ITo cmenmansroct 21.05.04 « I'opHoe aeno»

IO CTIeluanu3auu «B3peIBHOE HENI0»

11t Habopa obygaromuxes 2019 T.

dbopma o0ydeHuss o4Hasl

repecMOTpeHa Ha 3acefaHuu Kagenpsl «TexHONOrMs TBEPALIX XMMHYECKHUX
BELIECTBY

No JlaTa Hanuuue Hammuue [Tonmuce ITonmuce ITommuce
/11 | MepeyTBEP)KACHUS | U3MEHEHHH | M3MEHEHWH B pazpabot- 3aBeayIOLIer | HadaJbHUKA
PII CIIUCKE ynka PII 0 Kadenpoit YMI]
JTUTEPATYPHI
[Toxamoxun | bazoros B.S1. | Kuraesa JILA.
H.A.
1 MPOTOKOJI ecTn™® Her .
3acenaHus i %2/7
kadempre Ne /ot ‘ﬂ(’v /V e
47 .06 20/%)

CoBpeMeHHbIe  mpodeccHoHanpHble  0a3bl  NaHHBIX M MHQOPMAaLUOHHEIE
CIIPaBOYHbIE CUCTEMBbI

1) Hayunas onekrponHas Oubmumoreka (HOb) — pexum  gocryma:
http://elibrary.ru

BueceHbl [OMOJNIHEHHWS B IIyHKT MarepuanbHO-TeXHHYecKoe olecreueHne
JTUCITUTLTMHBI (MOLYJIS)

JIureH3upoBaHHOe CBOOOIHO pAacIpoCTpaHsieMoe IIporpaMMHoe obecleueHue,

UCIIOJB3yeMOe B YUeOHOM Ipoliecce INpPH OCBOEHUM IUCHMIUIMHEL «Teopwus

JeTOHALMHU B3PBIBYATHIX BelecTs» (cornacHo Tpebopanuto PI'OC BO n. 7.3.2.).
1) MS Office 2010-2016 Standard




