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Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro cranmapra (mpukaz Ne 907 ot 07.08.2020) no crenmanbrocty 18.05.01 Xumudeckas
TEXHOJIOTUSl OHEPrOHACBHIIIEHHBIX MaTepuaJoB W u3enuil g crneunanusauuu  «TexHonorus
HHEPrOHACHIIIEHHbIX MAaTEPUAIOB U M3/ICNUNA» HA OCHOBAaHMM YYEOHBIX IJIAHOB Habopa 0OydarolMxcs
2022 rona.

Pa3paboTunk nporpaMmsi:

Crapuuii npenojiaBateinb B.H. Anekcanapos

COI'1IACOBAHO

Pabouas mporpamMMa paccMoTpeHa M 0j100peHa Ha 3aceqaHuu Kadenpbl « TeXHONOrus TBEPIbIX
XUMHUYECKHX BEIECTB, MPOTOKOI OT 25.05.2022 1. Ne 9.

3aseayromuii kadpenpoit  Cocnacosano B.S. bazotos

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Ilesin ocBOEHUS AUCHUILIMHBI

LlenssMu  OCBOGHHSI JAMCIUILUTUHBI «XHUMHUYECKass (QHU3UKAa IHEPrOHACHIINICHHBIX MAaTEpPUaTOB
SIBIISTFOTCSI:
a)UMETh MPENICTABICHHS O Han0OoJIee EPCIICKTHBHBIX U aKTYaJIbHBIX HAIIPABICHHUSX HCCIICIOBAHUI
OBICTPONPOTEKAIONIUX XUMUYCCKUX U (PU3UKO-XUMUYECKUX MPEBPAIICHUIN SHEPTOHACHIIIICHHBIX BEIIESCTB
Y MaTepHasoB B MpoIieccax B3pbIBa U JIETOHAIMN; BIICIOIINX TEOPUEH U HABBIKAMH MTPAKTHYECKON
paboTel B n30paHHOM 00MacTu;
0) popMHpoBaHUE 3HAHUI O TEPMOJUHAMUKE U KHHETUKE XUMUYECKUX U (ha30BbBIX MTPEBPAILCHHH B
nporiecce B3pbIBa, 0COOCHHOCTSIX JICHCTBHS B3phIBAa HA OKPYKAIOIIYIO Cpely; CHOCOOHOCTH MMPOBOAMTH
WCCIICIOBAHMSI B3PhIBUATO-IHEPTETUUECKUX CBOMCTB DHEPTOHACKIIIICHHBIX MAaTEPHAJIOB, a TAKXKE
(dhopMUpOBaHHE YMEHHUS U HABBIKOB 0€30MaCHOT0 0OpaIlIeHUs ¢ JHEPTOHACBIIIICHHBIMU MaTepUaTaMHy B
IpoIecce X IKCIUTyaTalliH;
B) hopMupoBaHUEe TPO(HECCUOHATBLHBIX KAYECTB BBIITYCKHUKA, HEOOXOAUMBIX ISl YCIICIITHOM
poeCCHOHATILHOMN JIEATEILHOCTH B 00JIACTH XUMUYECKOHN TEXHOJIOTUH SHEPTOHACHIIIIEHHBIX
MAaTEpHAJIOB U U3JIEIIHI

2. MecTO AUCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMmMbl

Hucuumimba «XuMmuyeckas (u3MKa SHEPrOHACHILEHHBIX  MaTepUalloB» OTHOCUTCS K
bopmupyeMoii yqacTHuKaMu oOpa3oBatenbHbIX oTHOIIEHUH yactu OOIl u popmupyer y oOydarommxcs
1o crenuanu3anuu «TeXHOJIOrus SHEPrOHACKHIEHHBIX MAaTepUalloB U U3JeJINi» HAOOp 3HAaHUH, YMEHUH,
HABBIKOB ¥ KOMITETCHIINH.

JUis  ycHemHoro OCBOGHMS JMCLUMIUIMHBI «XUMHUYecKas (U3MKa SHEPrOHACHIIIEHHBIX
MarepuaioBy  OOYYAIOUIMHCA MO  CHEIUATBHOCTH 18.05.01 «XuMHUYeCcKass  TEXHOJOTHS
SHEPrOHACBHIIEHHBIX MAaTepUajoB M U3JCNUi» JOJDKEH OCBOMTh MaTepualn MpeAleCTBYIOLIMX
TVCHIUTUIHAH:

1. Briciias maTeMaTHka
2. O0mmas 1 HeopraHUYecKask XUMUS
3. Xumus u pU3MKa KOHJCHCUPOBAHHBIX COCTOSIHUN

Hucnmmumua  «XuMmudeckas — (QU3MKa ~ DHEPrOHACHINIEHHBIX  MAaTEPHAJIOBY»  SIBIISCTCS
IpeIIECTBYIOUIeH 1 He0OX0IuMa Ui YCIEIHOT0 OCBOEHHS MOCIEAYIOIINX TUCIUITIINH:

1. KoMITOHEHTBI YHEPTOHACHIIICHHBIX MaTEPHAIOB: CTPOCHUE, CBOMCTBA, TPUMEHEHHUE
2. CpencrBa BOCIIJIaMEHEHUS
3. CpencrBa MHUIIMUPOBAHUS
4. YcTpoHCTBO M (YHKIMOHUPOBaHUE OOEPUITIAcCOB
5. VTunusanus sHeproHaChIIIEHHBIX MaTePHaIOB U U3AEIIHA

3. KoMmnerenuuu oﬁyqammerocﬂ, (bopanyeMble B pe3yJjibTaTe OCBOCHUS TUCHUITINHBI

IIK-1 Cnioco0eH npuMeHsSITh COBPeMeHHbIe MeTOAbI UCCJIeJOBAHNS, IPOBOAUTDH CTAHJAAPTHbIE U cCepTUGUKALMOHHbIE
HCNIBITAHUS MATEPUAJIOB, M3/1eJIMil H TEXHOJOTMYeCKHX NMPOLECCOB

TIK-1.1. 3Haer TeopeTHUECKHE OCHOBBI PU3UKO-XUMHUYECKUX U (PU3HMUECKUX METOJOB U3YUESHHSI CTPYKTYPHI U CBOWCTB
SHEPrOHACHIIMIEHHBIX MATEPHAJIOB, 3aKOHOMEPHOCTH IIPOSBICHUS (PH3HMUECKIX CBOWCTB TBEPABIX TEJ, B3aUMOCBA3b
(m3MYecKuX ABICHUH M METOI0B MCCIIEI0OBaHMS, HOPMAaTHUBHYIO 0a3y METPOJIOTHH, CTAaHAAPTU3AIIUH, TOJTBEPIKIACHHS
COOTBETCTBUS; TPEOOBAHNUS M JJOKYMEHTALIHIO, PETJIAMEHTHPYIOMIYIO TIOKa3aTen 0e30I1aCHOCTH M KadecTBa
SHEPrOHACHIIEHHBIX MaTEPHUAJIOB U U3/IEIUI Ha UX OCHOBE

[IK-1.2. ¥Meer 3kciepUMEHTAIbHO ONPEEIsTh OCHOBHBIE CBOMCTBA U CTPYKTYpPHBIE XapPAKTEPUCTUKU SHEPrOHACHIIEHHBIX
MaTepuaoB; UCCIIeA0BaTh (PU3NUYECKUE U XMMHUUECKHE CBOIICTBA MaT€pPHaIOB SKCIIEPUMEHTAIIbHBIMU U PACUeTHO-
TEOPETHYECKUMH METOJIaM; TIOATOTOBUTH MCCIIEAyeMbli 00paser /Ul IPOBEAECHHS Pa3IMYHbBIX HCIIBITAHUN

[IK-1.3. BrageeT pac4yeTHBIMU M SKCIIEPUMEHTAIBHBIMU METOIaMH aHAIN3a (PU3NKO-XUMHUECKUX CBOWCTB MaTepHAJIOB,;
HaBbIKaMHU pabOThI C COBPEMEHHBIMHU HAYYHBIMH IIPUOOpaMH TS UCCIEAOBAHUS CTPYKTYPBI 1 (PU3UKO-XUMHUYECKHX

XapaKTepUCTHK YHEPTOHACKHIIIIEHHBIX MaTePHajIoB; KOPPEKTHON 00pabOTKH 1 aHANIN3a MOTYICHHBIX PE3yIbTaTOB

B pe3yabTare 0cBOCHUSI TUCHUILINHBI 00y4aIOIIMIACH T0JKEeH



3HaTh:

- OCHOBHBIE ITOHATHS U TEPMHUHBI B 00JIaCTH TEOPUH B3pbIBA, OCHOBHBIE ()OPMBI M PEKUMBI
XUMHUYecKoro npespauieans DHM; ycroBus mpoTeKaHusi XUMHUUYECKON peakuH B (popMe B3pHIBa;
ycnoBus Bo30yxeHust neroHannun YHM; ocHOBHBIE (PU3NKO-XUMHUECKUE, TEXHOJIOTUIECKUE U
B3pBIBUATO-3HEPreTUYECKHE (KCIUTyaTallMOHbIE ) XapaKTEPUCTUKH SHEPTOHACHIILIEHHBIX MaTepHaIOB
- MEXaHWU3M PaCIPOCTPAHECHUS JETOHALMU B KOHIEHCUPOBaHHBIX BB; 0CHOBHBIE COOTHOLICHMS
YIApHBIX U IETOHALMOHHBIX BOJIH;

- TEPMOJIMHAMHKY ¥ KHHETUKY XMMHUYECKHX U (Pa30BBIX MPEBPAIICHUH B MPOLIECCAX B3PHIBA; COCTAB U
00BbeM poAyKTOB B3pbiBa BB; ocHOBHBIE (hopMBI pabOTHI U OCOOEHHOCTH JI€MCTBUS B3pbIBA HA
OKPYKAIOILLYIO CPENy;

- CTaHJIapTHBIE METObI UCCIIEA0BAHUS B3PbIBUATBIX XapakTepucTuk BB

Ymers:

- KJTacCU(UIUPOBATh PEKUMBI B3pBIBUATHIX IPEBPALICHUH;

- OIPEIENATh OCHOBHBIE B3PbIBUATO-IHEPIETUUECKHUE CBOMCTBA SHEPrOHACHIIIEHHBIX MaTEPUAJIOB
(ckopocTH JeTOHANNH, OPU3aHTHOCTH, (DYTaCHOCTH, YyYBCTBHTEIBHOCTH K PA3JIMYHBIM BUAM
BO3/ICICTBUS U JIp.) U AaHAJIU3UPOBATD [IOJIyUEHHBIE PE3YJIbTAThI;

- IPOBOJUTH PACUEThI B3PbIBUATHIX XaPAKTEPUCTUK YHEPrOHACHIIIEHHBIX MAaTEPUAJIOB, B TOM YHCJIE:
TeMIeparypbl, 00beMa U COCTaBa MPOAYKTOB B3pPbIBa, CKOPOCTH JIE€TOHAIMH; PACCUMTHIBATH OCHOBHbBIE
rapameTpsl JEMCTBUS B3pbIBA B PAa3JIMYHBIX Cpeaax

Baanern:

- UCCIIEOBAaHUI YHEPIrOHACHIIEHHBIX MATEPHUAIIOB C IIOMOIIBIO COBPEMEHHBIX METOJIOB;

- OIIPEZICIICHUs B3PBIBUATHIX XapaKTEPUCTHK;

- 6e3omacHOro oOpallleHus: ¢ IHEPrOHACKIILIEHHBIMU MaTepralaMu

4. CTPYKTYpa M cojiep:KaHue TUCHUIIHHbI
OO6mas TpyA0EMKOCTh TUCIUILUIMHBI COCTABJISIET 5 3aUeTHBIX enuHull, 180 Jacos.

Bunp! yue6HOI paboThI (B 9acax) O11eHOYHBIE CPECTBA
Ne Paznen Ceme- JIs1 TIPOBEICHUS
A [Ipaktnueckne | Jlabopa- AR TPOBEA
/1 JUCLUIUINHBI CTp Jlexuus KCP CPC TEKyLIeH U IPOMEXKY-
3aHATHA TOPHBIC o
TOYHOM aTTCCTAllMHN

1 2 3 4 5 6 7 8 9

OCHOBBI TEOPUH Komnoksuywm;
TOpEHUs U JlabopaTopHast paboTa
1. | meroHanuu 6 12 10 10 10
B3pBIBUATHIX
CHCTEM

Tepmoxumus u JlabopaTopHast paboTa
TEPMOJMHAMHKA
B3pBIBHBIX
HPOLIECCOB

YUyBCTBUTEIBHOCTD
3. | BB k BHEHUM 6 8 16 12 12
BO3JEHCTBUSAM

®DopMmbl pabOTHI
B3pbIBA, METO/IbI 6
UX ONpe/IeeHHs U
MIPAKTHICCKOE

10 20 15 15




Bubr yaeOHo# paboThI (B Hacax) OrneHoYHbIE CpeICTBA
Ne Pasnen Ceme- Tpaxriaeciue | Jlabopa- TS l'IUpOBe,Z[eHI/I}I
n/m JACLIHTUIAHBI cTp Jlexmms KCP CPC TEKYILEH U TPOMEXKY-
3aHATHA TOpHBIE .
TOYHOH aTTeCTalyu
1 2 3 4 6 7 8 9
MIPUMEHEHHE
SHEPTHH B3PbIBA
Hroro no 6 36 54 45 45 JAuddepenupoBaHHbIi
ceMecTpy 3ayer
5. Cozep:xaHue JeKIMOHHBIX 3aHATHI 110 TeMaM
Ne MunuxaTopsl
. /;1 Paznen nucumminHel Yacsr Tema JIeKIIMOHHOTO 3aHATUS JOCTHIKEHHUS
KOMITCTEHIINU
1 2 3 4 5
1. | OcHOBHI TEOPHH TOPCHUS U IETOHAIINN 4 OO0mras xapakTepuCTHKa U IK-1.1
B3pBIBYATHIX CHCTEM KIraccu(puKaIus IK-1.2
SHEProHACHIIICHHBIX MaTEPUAIIOB
2. 2 T'openne DHM K-1.1
IK-1.2
3. 6 Jeronanus B3pbBUaTex cuctem. | [1K-1.1
(Teopus neroHanmu TIK-1.2
KOHZeHCUpOBaHHBIX DHM.
VYcnoBust ycTOMUHUBOIO
pacnpocTpaHeHusl JeTOHAINH U
JIETOHAIIMOHHAsI CIOCOOHOCTD
OHM)
4. | TepMoxumus U TEPMOAMHAMUKA B3PHIBHBIX 4 CocraB, 00beM U JaBlICHUE IK-1.1
MPOIIECCOB IIPOAYKTOB B3phIBA IK-1.2
5. 2 TemnoBble 3peKThl B3pbIBa IK-1.1
KOHJIeHCHpOBaHHBIX BB [IK-1.2
6. | UyBctBHTeNmsHOCTH BB K BHEITHIM 2 UyscTtBuTEIpHOCTE BB K K-1.1
BO3JEUCTBUAM MEXaHUYECKUM BO3AECHCTBUSIM T1K-1.2
7. 2 UyscTBuTEIpHOCTE BB K K-1.1
TEIUIOBOMY BO3ICHCTBHUIO T1K-1.2
8. 2 UyscTBurenpHOCTh BB K ymapro- | T1K-1.1
BOJTHOBOMY BO3JICHCTBHIO U T1K-1.2
B3PBIBHOMY HMIIYJIBCY
9. 2 [epenaua neroHanmu gepes TIK-1.1
pasIUYHbIE CPebl I1K-1.2
10. | dopmbl pabOTHI B3pBIBA, METOJIBI HX 2 ®Dopmsl paboTHI B3phIBa U IK-1.1
OIIpEe/ICTICHUsSI U MMPAKTUUECKOE IIPUMEHEHHE METO/Ibl MX ONPEJCIICHHUS I1K-1.2
11. | sHepruu B3pbIBa 2 KymynsaruBHoe aeticteue B3peiBa | [TK-1.1
I1K-1.2
12. 6 B3pbIB B pa3nudHBIX cpenax. IK-1.1
O06paboTka MaTepraIoB IK-1.2
JHEPIUeil B3pblBa
BCET'O 36
6. Conep:kaHue MPaKTHYECKUX/CEMUHAPCKUX 3aHATHI
HpOBe,Z[CHI/IC HpaKTI/I‘-ICCKI/IX/CCMI/IHapCKI/IX 3aHATHN HE npeayCcCMOTpCHO y"-IC6HBIM IIJIaHOM
7. Conep:xaHue 1a00paATOPHBIX 3aHATHIA
Nunpnkarto
pbl
Ne Pa3nen aucuuniaiHb Yacsl Tewma 3aHsTHS AlOCTIDRER
n/m ust
KOMIIETEHI]
uu
1 2 3 4 6
1. | OcHOBBI TEOPHUY TOPEHUS U ICTOHALMN 6 Onpenenenue ckopocTH AeToHanuu BB [K-1.2
B3pBIBUATHIX CUCTEM IK-1.3
2. 4 OnpepneneHye KPUTUUECKOrO JUAMETpa IK-1.2




Munpukaro
pBI
Ne Pasnen aucouniaHb Yacer Tema 3ansaTHA JIOCTHAREH
n/m ns
KOMIIETEHI]
20y
1 2 3 4 6
neroHanuyu BB T1IK-1.3
3. | Tepmoxumus U TepMOAMHAMIKA B3PBIBHBIX 8 Pacuer TepmoxuMuUecKuX u [K-1.2
IPOLIECCOB TEepMOJMHAMUYeCcKHX mapamerpoB B3peiBa | [1K-1.3
4. | YysctBuTeNnbHOCTH BB K BHEITHUM 8 OnpeneneHue 4yBcTBUTENbHOCTH BB K [K-1.2
BO3JCHCTBUAM MEXaHUYECKHUM BO3JCHCTBUIM MK-1.3
5. 4 Onpenenenue 4yBcTBUTENbHOCTH BB K [K-1.2
TEIUIOBBIM BO3JIEHCTBUAM IK-1.3
6. 4 Ilepenaua neToHanuu yepes pa3nuyHbIe [K-1.2
cpenbl IK-1.3
7. | ®opmbl pabOTHI B3pbIBa, METOBI UX 8 OrneHka (yracHOro 1 OpU3aHTHOTO [K-1.2
OIpEeNENIeHUs U IPAKTUIECKOE IPUMEHEHUE Jercrsus B3peiBa BB IK-1.3
8. | PHeprum B3pbIBa 8 W3yuenne KyMyJISITUBHOTO ACHCTBUS [K-1.2
B3priBa BB IK-1.3
9. 4 O06paboTKa METaJUIOB YHEPTUCH B3pHIBA IK-1.2
IK-1.3
BCEI'O 54
8. CamocTrosiTesibHast paboTa
MupuxaTopsl
Ne TeMmbl, BBIHOCUMBIE HAa CAMOCTOSITEIBHYIO
i pabory Yacsl ®opma CPC JIOCTUKEHUS
KOMITETEHIIMU
1 2 3 5 6
1. | OcHOBHI TEOpUU TOPEHUS U ICTOHALIUU 10 IOArOTOBKA K KOJUIOKBUYMY, IK-1.1
B3pBIBUATHIX CHCTEM MOJTOTOBKA K JJaOopaTopHOit paboTe IK-1.2
IK-1.3
2. | TepMmoxuMUsI U TEPMOJMHAMHKA B3PBIBHBIX 8 MOJTOTOBKA K JJabopaTopHOI paboTe IK-1.1
TIPOIIECCOB [1K-1.2
IK-1.3
3. | YyBctBHTEeNnpHOCTS BB K BHEITHIM 12 MOJITOTOBKA K JIAOOpaTOpHOH paboTe K-1.1
BO3JIEHCTBUASIM [1K-1.2
IK-1.3
4. | ®opmBbI pabOTHI B3pBIBA, METOIBI HX 15 MOJITOTOBKA K JIAOOpaTopHOH paboTe K-1.1
OTIpEJIETICHUS] U TIPAKTUYECKOE IPUMEHEHHE IK-1.2
SHEPTHHU B3pHIBA IK-1.3
BCEI'O 45
8.1 KonTpoasb camocTosiTe1bHON PadoThl
MNupukaTopel
Ne TeMbl, BBIHOCHMBIE HA CAMOCTOSITEIEHYIO
i padory Yacsl ®opma KCP JIOCTUKEHUS
KOMITETEHIIMU
1 2 3 5 6
1. | OcHOBHI TEOpUY TOPEHUS U JICTOHAIINN 10 IIpUEM KOJUIOKBUYMa, IPUEM IK-1.1
B3PbIBYATBIX CUCTEM mabopaTOpHOH PabOTHI IK-1.2
IK-1.3
2. | TepMOXUMHUSI U TEPMOIMHAMUKA B3PBIBHBIX 8 npreM 1abopaTopHOl paboTHI IK-1.1
MIPOIIECCOB IK-1.2
IK-1.3
3. | UyBctBuTenpHOCTh BB K BHEIHUM 12 npreM 1abopaTopHOl paboTHI IK-1.1
BO3JEHCTBUSIM IK-1.2
I1K-1.3
4. | ®opmbl pabOTHI B3pHIBA, METOJIBI MX 15 npueM JIabopaTopHOil paboTHI IK-1.1
OTIpeJIeTICHUsI U IPAKTUYECKOE MPUMEHEHHE IK-1.2
SHEPIUu B3pbIBa IK-1.3
BCEI'O 45

9. UcnoJsib30BaHUE PEHTUHIOBOI CHCTEMbI OIEHKH 3HAHUI




[Tpu olleHKe pe3yNbTaTOB ACSITEILHOCTH OOYYAIOIIUXCS B paMKax JAUCHUTUTHHBI «XHUMHUYECKast
¢u3MKa SHEPrOHACHIIICHHBIX MAaTEpPHaliOB)» HCIOJb3YeTCsl pEeHTHUHIOBas cuctemMa. MakcuMaiabHOE U
MUHUMAJIBHOE KOJMYECTBO OAJIOB MO Pa3IUYHBIM BUAaM yueOHON paboTel omucaHo B «IlomoxeHuu o
0aJUIbHO-PEUTUHTOBOM CHCTEME OLEHKM 3HAaHUW CTYAGHTOB M oOOecleyeHHus KadecTBa Y4eOHOro
npoueccay ®I'bOY BO KHUTY.

PeliTunroBas oneHka (GpopmupyeTrcs Ha OCHOBAaHHH TEKYILIEro W MPOMEXYTOUYHOTO KOHTPOJIA. 3a
KOHTPOJIBbHBIE TOUYKH CTYACHT MOXKET MOJIYYUTh MUHUMAJIbHOE U MAaKCHMAIIbHOE KOJIMYECTBO OAIIOB (CM.
Ta0IHILY).

OueHoYHBIE CPEICTBA Koa-Bo MuH.0a/1510B Makc.0a/1510B
6-ii cemecTp
Konnoksuym 1 15 28
JlabopaTopHas paboTa 9 45 72
HTtoro 60 100

10. OueHouHble cpeacTBa IS TeKYLIEr0o KOHTPOJS YCIIEBAEMOCTH, INPOMeEKYTOYHOM
aTTecTally 110 HTOIaM OCBOCHHMS JMCIHILIHHbI
OneHouHbIE CpencTBa ISl MPOBEACHMSI TEKYLIETO KOHTPOJIS YCIEBAEMOCTH, IPOMEKYTOUHOM
aTTeCTallud U UTOTOBOW aTTEeCTallMM pa3padaThIBalOTCA COINIACHO MOJIOKEHHI0 0 POHJax OLIEHOYHBIX
CpEeACTB, pacCMaTpPUBAIOTCS KaK COCTaBHas 4acTh paboueil mporpamMMmbl U O(QOPMIISIOTCS OTIEIBHBIM
JOKYMEHTOM.

11. UndopmanuoHHO-MeTOANYECKOE O0ecTiedeHue TN CIUININHbI

11.1. OcHoBHas JiuTepaTypa

[Ipy wu3ydeHMH JUCHUIUIMHBI «XHUMHUYecKas (U3MKa HHEPrOHACBHIIICHHBIX MAaTepHalioB» B
KaueCTBE OCHOBHBIX MICTOYHHKOB HH(OPMAIIMH PEKOMEH TyEeTCS MCIIOJIb30BATh CICTYIOIIYIO JIUTEPATypY:

OcHOBHBIE HICTOYHUKH MH(OPMALIUHT KosmmuecTBo 3K3eMILISIPOB
B.A. [leBucunos, T. U. [Ipo3nosa, Teopus http://znanium.com/go.php?id=701725
ropenus u B3pbiBa [[Ipouee] Yuebunk: MockBa : | Pexxum gocrymna: nmo nognucke KHUTY
00O "Hayuno-uznarensckuii neHtp MHOPA -
M", 2017
B.A. [leBucunos, T. U. [Ipo3nosa, Teopus http://znanium.com/go.php?id=489498
ropeHus 1 B3pbIBa: NpakTukyM [IIpouee] Pexxum nocryna: no noanucke KHUTY

YyeOHoe nmocodue: Mocksa : U3narenbcTBo
"®OPYM"; Mocksa : OOO "HayuHo-
m3narenbckuil neHtp MHOPA-M", 2015
H.A. Tlokamoxun, A.JI. Mycun, 3.I'. Axtamosa [u | 66 k3. YHUL] ®T'BOY BO «kKHUTVY »
ap.], TexHOIOTHsI CMECEBBIX SHEPTOEMKUX
MarepuaioB [ YueOHuk] yue6. mocooue: Kazans :
HUzn-Bo KHUTY, 2017

B. . Axmeammuna, T. . Jlugenko, B. . 70 ax3. YHULL ®I'BOY BO «KHUTVY »
Anekcanapos, Bogocoaepxaiiye B3pbIBUATHIE

BemiecTBa [ YuebHuk| yue6. mocooue: Kazans :
2010

11.2. lononHuTEIBHASI IUTEPATYPA
B kayecTBe JOMONHUTENIBHBIX MCTOYHHUKOB HMHGPOpPMAIUM PEKOMEHAYETCS HCIO0JIb30BaTh
CIIEIYIOIYIO JINTEPATYpPy:

JlonoJIHUTe/IbHBIE HCTOYHUKH HH(OPMALIMHU KosmuecTBo 3K3eMILISIPOB
b.H. Kyty30B, Metos! BeaeHus B3pbIBHBIX padoT | 10 3x3. YHUL] ®I'BOY BO «KHUTVY»
[YuebHuk]| yueOHUK 17151 CTYI. BYy30B, 00y4. MO
cnen. "B3peiBHoe neno" Hamp. "I'opHoe neno": :
N31-B0 MOCKOBCKOT0 roc. TOpHOro yH-Ta; M. :
I'opnas kaura : 3a-B0 Mock. roc. rOpHOTO yH-
Ta, 2009
JI. I1. Opnenko, @u3nka B3pbIBa U yaapa http://znanium.com/go.php?id=544690
[[Tpouee] : Mocksa : M3naTenbckas pupma Pexxum noctyna: o nognucke KHUTY




"®u3uKko-MaTeMaTHueCcKas aureparypa’
(OU3SMATIINT), 2008

N.®. ®danaxos, H.A. TTokamoxun, P.X. ®accaxos | 67 k3. YHUIL ®T'BOY BO «kKHUTVY»
[u ap.], CMeceBble 3HEPTOEMKHUE MaTEPUAIbI
[Yuebnuk] yueb.-meton. mocodue: Kazans : ,
2008

H.C. Xaiipymiuna, B.H. Anexcannpos, B.41. 68 3x3. YHUILL ®T'BOY BO «KKHUTY»
bazotos, [IpombllieHHass KOHBEPCHS U
yTHIH3aus 0oenpunacop [ YueOHUK| TEKCTHI
nexui: Kazans : , 2008

11.3. DyIeKTpOHHBIE HCTOYHUKH HH(pOPMaLH
[lpy w3ydeHWH TUCHMIUIMHBI «XHUMHUYecKas (HU3MKa SHEPrOHACHIIICHHBIX MAaTEPUATIOB)
MPEyCMOTPEHO UCTIOIB30BAHUE TIEKTPOHHBIX UCTOYHIUKOB HH(POPMAIIHH:
. Onektponnsbli katajgor YHUIL KHUTY: Pexxum nocryna: http://ruslan.kstu.ru/
. OBC «Jlanp»: Pexxum moctyma: https://e.lanbook.com
. O6pazoBarenbHas mnatdopma «HOpaiit»: Pexxum noctymna: https://urait.ru/
. OBC «Znanium.comy»: Pexxum moctyma: http://znanium.com/
. OBC YuuBepcurerckas 6ubnuoreka onnait: Pexum noctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum nocryma: http://www.iprbookshop.ru/
. OBC BOOK. ru: Pexwum nocryna: https://www.book.ru/
. Hayunas snextponnas 6ubamnoreka https://elibrary.ru/
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11.4. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3sl naHHEBIX

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

WNHudopmanroHHble CIPaBOYHBIE CUCTEMBI
CrnpaBouno-npaBoBas cucreMa «['APAHT» Jloctyn cBOOOHBIN: WWW.garant.ru
CrpaBouno-nipaBoBas cucrema «Koncynprantllinroc» Jloctyn cBoOoaHbINH: www.consultant.ru

12. MarepuajJibHO-TeXHHYECKOe 0OecredeHue 1 CIUTIIUHbI

JIutieH3upOBaHHOE MPOTrpaMMHOE oOecieueHe U CBOOOHO PacpoCTPaHAEMOE TPOrPaAMMHOE
o0ecrieueHne, B TOM YUCIIE OTEYECTBEHHOTO IIPOU3BOJICTBA, HCIOJIB3YeMOe B y4eOHOM IpoIiecce MpH
OCBOCHUU OUCIUITIINHBI «XuMuueckas (1)1/131/11(21 OHCPTrOHACBIIICHHBIX MaTCPHUATIOB»:

OducHsie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
Oducueie u nenoseie nporpammbl: MS Office 2007 Russian;
Oducnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
OducHslie u nenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip
brnoknot Notepad
Sunexc bpaysep

[1O nns xomnekTuBHOM padoTel Microsoft Teams
CAIIP: CAIIP CAD Assyst System



VY4eOHble ayIUTOpUH I TPOBEAEHUS YUEOHBIX 3aHATUN OCHAILIEHBI 000PY10BaHUEM:

1. xonmpamu K-44-11 u K-44-111
2. rugpasiauueckumM npeccom [1CY-50

[Tomernienust 1ist CaMOCTOSATEIBHOM pabOThl OCHAIIEHBI KOMITbIOTEPHOM TEXHUKOM:

1. Ilepconanbuelii komnbioTep Ha 6a3e AMD A10 - 6800K Ha onepannonnoit cucteme Windows 7,
2. ITpoektop EPSON EB-595Wi
3. UnTepaktuBHas nocka EPSON H599LCU

C BO3MOXKHOCTBIO TTOJIKIIIOUCHHS K ceTH «/HTepHEeT» U 00eCIIeYeHbI JOCTYIIOM B SJICKTPOHHYIO
uHpopmannonnyto cpeny KHUTY.

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nponecce ocBoeHus TUCHUILIMHBI «XHUMHYecKass (pU3UMKa SHEPrOHACHIIIEHHBIX MaTEpUalIOB»
UCIOJIb3YIOTCS CIeAYIoIIKe 00pa3oBaTeIbHbIE TEXHOJIOTUU:
- JIGKIIMH B TPAAUIIMOHHON (popMe C MCTIOIB30BAHNEM HILTIOCTPALIMOHHOTO MaTepraa B BUIC
KOMIIBIOTEPHBIX [IPE3EHTALIHIA;
- TpymmoBas paboTa ¢ HIUTFOCTPATUBHBIM MaTEPHAIOM;
- IPAKTUYECKHE pacyeTHbIe PAaOOThI IO MHAUBUYAIBHOMY 33/IaHUI0 B Tpa-IULMOHHON (OpMe U C
3JIEMEHTaMU peUIeHUs] MPOOJIEMHBIX 3aa4 C MOCIEAYIOINUM 00CYKIEHUEM PE3yIbTaTOB pacyeTa B
y4eOHBIX MOATPYMIAX;
- TPYIIIOBBIE JUCKYCCUU;
- nH(OPMAIMOHHbBIE TEXHOJIOTUH (IIPU BBINOJIHEHUH pacyeToB, skcriepuMeHToB 1 CPC).



