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1 eaun u 3aaa4u AMCHUILIAHBI

Llenu Oucyunnunvl: yCBOGHHE (QYyHIAMEHTAIbHBIX 3HAHWM, M3 KOTOPBIX
CKJIAJbIBAIOTCS  OOULIEHAy4YHbIE MpEACTABICHUS, (QOopMUpYETCS TOHITHUHHBIN
anmapar OOILETEeXHUYECKUX 3HAHUM, Ha KOTOPBIX Oa3upyercs MOArOTOBKA
OakanaBpoB HampabiieHus mnoaroroBku 22.03.02 Meramnyprus, npoduib
«MeTajuryprust Y4epHBIX METAJIOBY.

3adauu oucyuniunwvl. OBIAJICHUE OCHOBHBIMU 3aKOHAMH U TEOPUSIMH HAyKU
«Dusnueckas XUMHUA», MPAKTUKOW XUMHUYECKOTO JOKCIEPUMEHTA C LEJbIO
UCIIOJIb30BaHMS 3TUX 3HaHUM B paboTe UHXKEHepa.

Lucyunnuna Hanpaenena Ha (opMupoBaHue: YHUBEPCAIBHON

obmenpodeccronanbuoi kommnereniun (OITK-1) BeimyckHUKA.



2 MecTO IMCUMIVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JIOTUKO-CTPYKTYpPHBIN aHaIN3 JUCHUIUIUHBI: KYypC BXOAUT B DJIEKTUBHYIO
yacTh bioka 1 «OneKTUBHBIE NUCIUIUIMHBI (MOJYJIH)» MOATOTOBKHU CTYJIEHTOB IO
HampaBienuto 22.03.02 «Meramnyprus», mnpoduib «MeTamnyprus uYepHbIX
METaJIJIOBY.

Juctuminnaa peanusyercs Kadeapoil MeTamypruueckKux TeXHOJIOTHIA.

Bxonubpie 3HaHMs 0a3upyrOTCS Ha HM3YYEHHBIX MUCIUIUIMHAX: «XUMUSI»,
«Dusuka», «MaremaTuka.

SBnsieTcst OCHOBOM JIJIs1 U3YUYEHUSI CICAYIOMINX TUCHUIUINH: «DU3UKO-XUMUs
METaJUTypru4eCcKUuX CHCTEM U  TIPOILEeCcCCOoB», «Teopuss MeTalTyprudecKux
pacIuIaBoBy.

OO6m1as Tpy10€MKOCTh OCBOCHHUSI JUCIUTUIMHBI JIJI1 OYHON (hOpMBI 00yUeHUs
coctaBisieT 3 3adeTHbIX eauHuIpl, 108 ak.u. IlporpamMmoil IUCUUILIMHBI
peyCMOTpEHbI JieKIMOHHbIe (36 ak.d.), n1aboparopubie (18 ak.d.), mpakTHYeCcKue
(18 ak.u.) 3aHATHS ¥ CaMOCTOsATEIbHAs paboTa cryaeHTa (36 ak.d.).

OO6mass TPyIOEMKOCTh OCBOCHHS JUCIHUIUIMHBI JUIS 3a09HOU  (POpMBI
oOydeHus cocTaBiseT 3 3aueTHhIX eauHulbl, 108 ak.u. [IporpaMmoil AUCITUTIITUHBI
IpeayCMOTPEHBI JICKIIMOHHBIE (4 ak.d.), jgabopaTopHble (4 ak.d.), MpaKTUYECKHe
(4 ak.4.) 3aHATHSA U caMOCTOsITeIbHAs paboTa cTyacHTa (96 ak.4.).

JucuuminHa u3ydaercss Ha 2 Kypce B 3 ceMecTtpe. Buabsl KOHTpoJs 1o
JTUCIUIUIMHE: TEKYIUA, TPOMEXKYTOUHBIHN (B hOopMe dK3aMEeHa).



3 IlepeyeHb pe3yjbTaTOB 00y4YeHHsSI 1O JUCHUILIMHE, COOTHECEHHBIX C
IVIAHMPYeMBbIMH pe3yabTaramu ocsoenusi OIIOII BO

[Ipouecc wuzyuenuss AuCUMIUIMHBI «Du3nyeckas XUMUS» HaANpaBIeH Ha
dbopmMupoBaHuE KOMIIETEHIIWM, MPEICTaBICHHBIX B Tabnuiie 1.

Tabmuma 1 — Komnereniun, 00s3aTelIbHBIC K OCBOCHHIO

Kon

Conepxanue Kon 1 HanMeHoBaHMe MHIUKATOPA

KOMITETEHIUHI KOMHH;IIGH_ JOCTHKEHUS] KOMIIETEHIIUU
CnocobeH perniarh| OIIK-1 OIIK-1.1 3HaeT OCHOBBHI BBICIIIEH MAaTEMAaTUKH, (PUBUKH,
3a/1aun XUMHH, TEXHUYECKON MEXaHUKH, TEINIOTEXHUKH,
npodeccroHalb-HOM MaTepHuanoBeeHus, THPOPMATHUKU U MOJETMPOBAHHUS.
NEATEIIBHOCTH, OIIK-1.2 Ymeer pemats craH1apTHbIE
MPUMEHSIS METO/1bl rpodeccroHalIbHbIE 33/1a4H C IPUMEHEHHEM
MOJIETMPOBAHNS, €CTECTBEHHOHAYYHBIX U 00IIEUHKEHEPHBIX 3HaHU,
MaTeMaTH4YeCKOTrO METO/I0B MaTEMaTUYECKOTO aHaJIu3a U MOJICIIMPOBAHHUS.
aHau3a, OIIK-1.3 Bnageer HaBblKaMU TEOPETUYECKOIO U
€CTECTBCHHOHAYYHbIC OKCIICPUMCHTAJIBHOT'O HNCCIICO0OBAHUA 00BEKTOB

U OOIIECHH)XCHEPHBIE
SHAHUA

npodeccuoHanbHOM NesTeNbHOCTH.




4 O0BbEM M BHABI 3aHATHH 10 JUCIUIIJINHE

O6mass TpyAOEMKOCTh Yy4eOHOM AUCHUIIIMHBI COCTaBJISIET 3 3a4€THBIX
equaniel, 108 ak.yu.

CamocrositenbHast  pabora crygenta (CPC) Bkimouaer  mpopaboTKy
MaTepHalioB JEKUUH, MOATOTOBKY K JAOOPATOPHBIM M MPAKTUYECKUM 3aHITHSIM,
TEKYIIEMY KOHTPOJIO, CaMOCTOSITEIbHOE H3y4Y€HUE MaTepuaja U MOJATOTOBKY K
HK3aMEHYy.

[Ipu opranmzanuu BHEAYAUTOPHON CaMOCTOSITEIbHOM pabOTHI MO JTAaHHOMU
JUCIUIUIMHE UCTOJIb3YIOTCS (OPMBI U pactipesenenue oromkera Bpemenu Ha CPC
JUIsl OYHOM (POpMBI OOyUEHUSI B COOTBETCTBUU C Tabauuei 2.

Tabnuma 2 — Pacnpenenenue Oromxera Bpemenu Ha CPC

AKk.4. o
. Bcero ak.u.
Bun yue6Hoit paboThl ceMecTpam
3
AymutopHas paboTa, B TOM YHUCIIE: 72 72
Jlexruu (JT) 36 36
[Tpaktuueckue 3ansatus (113) 18 18
JlabopaTtopHusie paboTs (JIP) 18 18
Kypcosas paboTa/KypcoBoii mpoeKT - -
CamocrostensHas pabota cryaentoB (CPC), B 36 36
TOM YHCJI€:
IToaroroBka K JIEKIIUSIM 6 6
[Toarororka K 1abopaTopHBIM paboTam 8 8
[ToaroroBka K MpaKTUYECKUM 3aHATHSIM / 8 8
ceMUHapaM
Pacuerno-rpaduueckas padora (PI'P) — —
Pedepar (nHauBHIYyaTIEHOE 3a/1aHKE) — —
JlomanHee 3aganue — —
[ToaroToBka K KOHTPOJIBHOU paboTe — —
IToaroToBKa K KOJUIOKBUYMY
AHaTUTHYCCKUH MHPOPMAIIMOHHBIN TTOUCK — —
PaboTta B 6ubmoTeke 4 4
IToaroToBka K 3K3aMeHy 10 10
ITpomexyrouHas aTTectanus — 3x3aMeH (9)
OO611ast TpPYA0EMKOCTh IUCIUTUTHHBI
aK.4. 108 108
3.€. 3 3




5 Coaep:xanue TUCIHUTINHBI

C 1enpio OCBOEHUsI KOMIIETEHIIMH, IPUBEIEHHOM B 1.3 AUCIUIUIMHA pa30uTa
Ha 12 tem:
—tema 1 (Xumudeckas TepmoauHaMuka. [lepBoe Ha4aao TePMOJIUHAMUKH);
— T1ema 2 (Tepmoxumusi, TeruoBble 3Q(EKTh XUMUYECKUX peakiui. Bropoe
HAYaJI0 TEPMOIMHAMHMKH );
— tema 3 (Tperbe Hayano TepMoguHaMuku. Pacuer sutponuu. Dueprus ['nub6ca u
sHeprus [ enpbmrosiia.);
— tema 4 (Kunernmueckuit moAXol K COCTOSIHHMIO paBHOBecus. CMelieHue
paBHOBECHSI U IPABUIIO (a3);
— T1ema 5 (PactBopbl. CnocoObl BbIpaKEHHUS KOHIIEHTPALlMU PacTBOPOB.
XapaKTepUCTHKa U CBOMCTBA PaCTBOPOB);
—tema 6 (3akon Payns, 3akon ['enpu. OcMOC 1 OCMOTHYECKOE JIaBJICHNUE);
— tema 7 (HeumeanbHble pacTBOpBL. AKTHBHOCTB. TBepble pacTBOpbL. PacTBOpHI
ra3oB B KHIKOCTSX);
— tema 8 (IToBepxHOCTHBIC sBJICHUS. POJIb TOBEPXHOCTHBIX SIBJICHUI B Pa3IMIHBIX
npoiieccax. AncopOuus. YpaBHeHHUE U30TepMbI JIeHrMIOpa);
— temMa 9 (Kuneruka. OCHOBHBIE TIPEACTABICHUS XUMHUYECKOM KHHETHKH.
CKOpOCTh XMMUYECKOH peakiiui. MOJEKYIIPHOCTD U MOPSAIOK PEAKIINH);
— 1tema 10 (3akoH pgeicTByromux Macc. KoHcTaHTa CKOPOCTHM XHUMHYECKOM
peakiuu. DHeprus akTUBAIMK. Y paBHEHHE AppeHHyCa);
— 1teMa 11 (OcoOEHHOCTH KHHETHKH Te€TEPOreHHBIX MPOIeccoB. Peakiuu Ha
rpaHMIle pa3iena TBEP0e TEJIO — ra3 U TBEPI0E TEJIO — KHUIKOCTD);
— T1ema 12 (Ilepenoc BemecTtBa Kk rpanuie wMexay (aszamu. CKopocTb
reTEPOrCHHBIX PEaKIUii);

Bunpl 3aHsaTH MO0 AMCHMIUIMHE W PACIpEACIICHUE ayJIUTOPHBIX YacoOB JJIS
OYHOM ¥ 3a04HOM (OpMBI IPUBEACHBI B Ta0OIMIIE 3 U 4 COOTBETCTBEHHO.



Tabnuua 3 — Bunpl 3aHATHN 0 IUCUMIUIMHE U paclpeiesieHue ayIUTOPHBIX YacoB (ouHas Gopma 0O0ydeHHs)

No
/i | Haumenosanwue TpynoeMK TpynoemK Tewmsl Tpynoemx
. TeMbI IpakTU4ECKUX
TEMBI (pa3zena) Copeprxkanue JIEKIIMOHHBIX 3aHIATHI OCTb B - OCTb B | JJaDOpaTOpPHBIX | OCTh B
JCLIUTUIAHBI aK.4. aK.4. 3aHATUN aK.4.
XuMudeckas Beenenune.  OCHOBHBIE  TIOJIOKEHHS
TEPMOJMHAMUKA. | XUMUYECKOH  TEPMOJIWHAMUU. XUMHYECKas SHepreTHKA
1 [TepBoe Hagamo | TepMoMHAMUKa U ee ocobeHHocTH. [lepBoe 2 XHMI;I HeCKIIX
TEPMOJUHAMUKH. | HAYAJI0 TEPMOJUHAMHUKU. DOPMYIHPOBKH, .
peakuii. [TepBoe Onpenenenue
AHATTMTUYECKOE BRIPAKEHUE, CIICICTBUSI. .
S —— T Havyayio 4 MOJIEKYJIIPHOM
MOXUMHS
P , epMO)I¥HaMI/I'-IeCKaSI cucTeMa © ee TEPMO THHAMUKH. MACCEI 4
TETIJIOBBIE 1| . .
2ibe apameTpel epMO])fHHaMquCgHe Pacuetsr o JIETKOJIETY4eH
KThI
MPOLECCHI. erioTa,padoTa,h yHKITUN TePMOXHMHYECKHM SKHIKOCTH
2 XHUMHYECKHUX COCTOSIHUSI. Tepmoxumus, TEIIIOBBIE 4
. YpaBHEHUSAM
peakuuii. Bropoe | s¢pexrtnr XAMHUYECKUX
Ha4valio peakuuii. TepmoxumMudeckre ypaBHEHUS.
TEPMOIMHAMUKHU
Tperbe Havao 3aBUCHMOCTh TEIUIOBBIX A()(PEKTOB OT
TEPMOAVHAMUKU. | TEMIIEPATYPhI (3aKkoH Kupxroda)
3 Pacuer sHTpOnMH. | 3aBUCHMOCTh  TEIUIOBBIX  3((PEKTOB  OT 2
Omneprus ['mb0ca u| remneparypsl (3akon Kupxroga
P patypbt ( pxroga) CBo0OoHas Onpenenenue
SHEprus 9
sHeprus ['ud6ca MHTErpaJIbHON
T'enpMmronsna 2
= Koncranta TEIUIOTHI 4
Kunernueckuii Koncranta paBHoBecus. CwmenieHue
paBHOBECHSI. pacTBopeHus
MOJIXO/T K paBHOBECHS. [TpuHMn Jle-IllaTense.
Pacuersl coJu
4 | cocTosRHIO [IpaBuno ¢as. 4
paBHOBECHS.
CMmenenune
paBHOBECHS.




Iponomxenne Tabmuipt 3

Ne
/n | HaumenoBanue Tpynoe Tembl Tpynoe Tembl Tpynoe
TEMBI (pa3zena) Copeprxanue JEKIIMOHHBIX 3aHIATHI MKOCTb MPAKTHICCKUX MKOCTh | JJaOOpaTOPHBIX | MKOCTh
JUCIUILINHBI B aK.4. 3aHATUU B aK.4. 3aHATHI B aK.4.
PacTtBopBI. PacTtBOpBI. CrocoObl  BBIpaKEHUS
Crioco0sl KOHLIEHTpaluuu pacTtBopoB. COOTHOIIEHUS
BBIPAKCHUS MEXIy KOHIICHTPAIUSIMHU. XapaKTePUCTUKA
5 KOHIICHTPALlMK | ¥ CBOWCTBA pacTBOpoB. KosuternaibHbie 2
pacTBOPOB. CBOWCTBA PacTBOPOB Koncranra
XapakTepucTUKa u Pemenue 3agau Ha paBHOBECHS
CBOIMCTBa PacTBOPOB temy: «CriocoOsl peakuuu
BBIpKCHUS 2 B3alMO/ICICTB 5
3akoH Payis, 3akoH 3akon Paynsa, cmnocoObl BbIpakeHUs KOHIICHTPAINN us XJjopuaa
I'enpu. Ocmoc u | 3akona Paymsa. 3akon [enpu. SIBnenue pacTBOpOB». xenesa(Ill) c
OCMOTHYECKOE | ocMoca " OCMOTHYECKOE HOUIOM
6 HaBJICHUC z[aBneHI/Ie.YpaBHeHI/Ie U1 pacuera 4 KaJinAa
OCMOTHYECKOTO JIaBJICHUs. Y paBHeHUE BaHT
—Todda.
HewnneanpHeie Heuneansubie pacTBOpbl. AKTHBHOCTD PacTBopsbI razos B
pacTBOPBI. KOA(PPUITUEHT AKTUBHOCTH. CBs3b KUJKOCTAX
7 AKTHUBHOCTSD. ko3 dunmenra aKTUBHOCTH c 5 2 _ _
TBepL[LIe PaCTBOPBLI. KOHHeHTpaHHeﬁ.

PaCTBOpH ra3oB B

KHUIKOCTAX




[ponomxenue Tabmuipt 3

Ne
/1

HammenoBanue
TEMBI (pa3zena)
TACIIATUINHEI

Copeprxanue JEKIIMOHHBIX 3aHIATHI

Tpynoe
MKOCTBH
B aK.4.

Templ
MPAKTUYECKUX
3aHATUU

Tpynoe
MKOCTBb
B aK.4.

Tema

J1a00pPaTOPHBIX

3aHATAN

Tpynoe
MKOCTBh
B aK.4.

IToBepxHOCTHBIE
siBieHus. Poib
TTOBEPXHOCTHBIX
SIBJICHUH B
Pa3IUYHBIX
nporeccax.
AncopOrus.
YpaBHeHue
M30TEPMBI
Jlenrmropa

[ToBepxHOCTHBIE SIBJICHUSL. Posp
TOBEPXHOCTHBIX SIBJICHUH B Pa3IUYHBIX
nporieccax. Axcop6uusi. BeiBoa ypaBHEHHS
n30TepMbl JIeHrMropa.

Pemenne 3a1au 1o
TEMe

Kunernka.
OcCHOBHBIC
MpEICTaBICHUS
XUMHYECKOH
KUHETHKHU.
CkopocTh
XUMHYECKOH
peaKkuu.
MonekynaspHOCTh U
MOPSAJIOK PEAKIUU

OcCHOBHEBIE MMpEaACTaBICHUA XUMHUYECKOU
KUHETUKU. CKOPOCTh XUMHYECKON pEeaKIiHy.
MouiekynsapHOCTb U MOPSAJIOK peakluu

10

3aKoH
JNENCTBYIOIIUX
macc. Koncranra
CKOPOCTH
XUMHYECKOM
peakiuu.
OHeprus

AaKTHUBaIluH.

CkopocTh ~ XMMHUYECKHX  pEaKLHil.
KoHcranTa ckopocTH XMMUYECKOW peakiuu
3aBUCUMOCTb CKOPOCTH OT KOHLEHTpAIuu
pearupyroux BEIIeCTB. 3aKOH JIEHCTBUS
Macc. YpaBHeHUE AppeHHnyca

Onpenenenue
CKOPOCTH
XHUMHYSCKOM
pEeaKIINH.
MonexkyaspHOCTb U
MOPSAOK PEaKIIHH.
Pemenue 3ama4y Ha
3aKOH JeHCTBUSI
Macc.

N3yuenune

aacopOIuu u3
pacTBOpPOB Ha

TBEPAOM
aJcopOcHTE




[ponomxenue Tabmuipt 3

HanmenoBanue Tpynoem Tpynoemk Tpynoemk
Tembl Tema
Ne | Tewmsl (pa3nena) . KOCTb B OCTb B OCTb B
ConieprkaHue JICKITMOHHBIX 3aHATHIA MPAKTHICCKUX Ta00PaTOPHBIX
/1 JCUUTUTAHBI aK.4. . aK.4. . aK.4.
3aHITHIA 3aHATUN
OcobenHoctu Peakiuu Ha rpanuiie paszena TBEpAOe
KHHETUKH TEJNO — Ta3 W TBEPJOEC TEJIO — YKUJIKOCTb.
OcobGenHoctH
reTeporeHHsix | ['eTreporeHHbIe MIPOIIECCHI, 170'¢
KHHCTUKH
11 MPOIIECCOB. XapaKTEPUCTHKA. 2 2
TeTePOTEHHBIX
Peakunu Ha
IPOLIECCOB
TpaHUIe
pasnena ¢a3
ITepenoc Peakunu Ha rpanune pazgena ¢as.
P H PAHLE  pas ¢ I'ereporennsie
BEI[ECTBA K Oco0eHHOCTH UX MPOTEKAHMUSL.
12 IpAHHLE MEKT 4 peaxiuu. 2
p Y Pentenue 3agau
hazamu.
Bcero aynmutopHbIX 9acoB 36 18 18

0T



Tabnuua 4 — Bunbl 3aH4TUI IO TUCUMILIMHE U paclpeie]IeHue ayJMTOPHBIX YacoB (3a04yHasi popmMa 00yyeHus)

Ne u Tpynoemk Tewmsbl npakrnueckux | Tpyno Tema TpynoemK
MMEHOBaHH .
/i AHMCHOBAHHC C . OCTh 3aHITHH €MKOCTb B| JIaOOpaTOPHBIX | OCTb B
TEMBbI (pa3zena) 0JIep>KaHKE JICKIIMOHHBIX 3aHATUI B K. AR SAHSITH AK 0
JMCLUILIIHBI
XuMudeckas OCHOBHBIE TIOJIOKEHUST XUMUYECKO I PactBops1. CriocoOb1
TEpMOJIMHAMUKA. | TepMoauHaMuKH. [lepBoe Hauano BBIPAYKEHUS
1 [lepBoe Hayano | TepmoauHaMHKU. TeroBbie 3PPEKThI KOHIICHTPALUU.
TEPMOJUHAMUKH. | XMMUYECKUX PEAKIUH. 3akoH Payis, 3akoH Onpenenenne
I'enpu MHTETPAIbHON
KuneTtnueckuit KHWHETHYECKHIT TTOIX0] K COCTOSHHIO 2 2 TETUTOTHI 5
TTOJTXOT K paBHOBecHs. CMeIeHne paBHOBECUS U Kpunrepun pacTBOpeHUs
2 COCTOsIHHIO npaBuiio ¢a3. KoHCTaHThI paBHOBECHS PaBHOBECHBIX U COoJIn
paBHOBECHS. CaMOITPOM3BOJIBHBIX
CwMmelenue MPOIECCOB
paBHOBECHS
Penrenue 3agad mo Kunernka u
[ToBepxHocTHBIE  siBIeHUsS.  Pousb
. TeEME MEXaHU3M
3 [ToBepXHOCTHBIE | IOBEPXHOCTHBIX SIBJICHUN B Pa3IMYHBIX CODCHILS 2
SIBJICHUS nporeccax.  AzpcopOuus.  YpaBHEHHE Tngz[oro
u30TepMbl JIeHrmropa.
yrieposa
Kunernka. 2 Penrenue 3agaq Ha 2
Kunernka. OCHOBHEBIE .
OcHoBHbIE 3aKOH JIEUCTBUS
npeacraBieHus. KoHcTaHTa  CKOpOCTH
MIPEACTABJICHHUS. . 2| macc.
XUMUYECKON peakuuu. OHeprus
4 Koncranra
cKOpOCTH akTUBalMU.  YpaBHeHHE  AppeHuyca.
. Oco0OeHHOCTH KHHETUKH TIeTepOTeHHBIX
XUMUYECKON
IIPOLIECCOB
peaxkuuu.
AyIMTOPHBIX 4aCOB 33 CEMECTP 4 4 4

1T
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6 ®oHI OLEHOYHBIX CPEACTB /sl NPOBEJCHUS] TEKYyLIero KOHTPOJIA
yCIIEBACMOCTH M IPOMEKYTOYHON aTTecTallud 10 MTOraM OCBOCHUA
AUCUMILTHHBI

6.1 Kputepuu onleHUBaHUsA

B coorBerctBun ¢ llonmoxkeHueM O KPEAUTHO-MOAYJIBHOM CHUCTEME
opranuzanuu  obpazoBarenbHoro  mporecca DPI'bOY  BO  «/lonl[' TY»
(https://www.dstu.education/images/structure/license_certificate/polog_kred_modu
L.pdf) mnpu onenuBaHMM CHOPMUPOBAHHOCTH KOMIICTCHIIMHA IO JHUCHHUIUIMHE

ucnoabszyerca 100-6annpHas mkana.

[lepeyeHb KOMIIETEHIIMI MO AMCUMUIUIMHE W CHOCOOBI OLIEHWBAHUS 3HAHUM
NpHUBEJICHBI B TaOIHIIE 5.

Tabmuma 5 — IlepeyeHb KOMMETEHIMM TIO JUCHUILNIMHE U CIIOCOOBI
OIlIEHMBAHUS 3HAHUU

Kon n HanmeHoBanme Cnoco0 o
[IEHOYHOE CPEJICTBO
KOMITETESHI TN OLICHHMBAHVIS
OIK-1 e KoMriieKT KoHTpOrmpyroHmx
Keam MaTepuasioB JUTsl SK3aMeHa

Bcero no tekyieit pabote B cemecTpe cTyneHT MoxeT Habpath 100 6amos,
B TOM YHUCJIE:

- MpakTU4eckue padboTel — Bcero 30 6aoB;

- mabopatopHbie paboThl — Bcero 40 6aIIoB;

- TEKYIIHA KOHTPOJIb ycrieBaeMocTu — 30 OasioB.

Ok3aMeH 1o guciuiuimHe  «Dduzmyeckas  XUMHS»  [POCTaBISETCS
aBTOMATHYECKH, €CJIM CTYJIEHT HaOpasl B TeUeHUE ceMecTpa He MeHee 60 O6aoB u
OTUYUTAJICS 32 KAXIYI0 KOHTPOJBHYIO TOYKY. MHUHMMAalIbHOE KOJIMYECTBO OAJIJIOB
M0 KaXJIOMYy W3 BHUIOB TeKyiei paboTel coctaBisieT 60% OT MakCHMaIbHOTO.
Ecnu monyuennas B ceMecTpe cymma 0ajiioB HE YCTpawBaeT CTYJEHTa, BO BpeMsI
3aUeTHOW HEJENN CTYACHT MMEET MPaBO MOBBICUTH MTOTOBYIO OIIEHKY B (hopme
YCTHOT'O coOeceIoBaHus MO MPUBEICHHBIM HUXE BOMpocam (T.11. 6.5).

[IIxkana oueHUBaHUS 3HAHWU NPU NPOBEACHUU MPOMEKYTOUYHOM aTTECTAlUH
npuBeJieHa B Tabnuiie 6.


https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
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Tabnuua 6 —IlIkana orieHMBaHUS 3HAHUM

CyMma 6aJiioB 3a BC€ BUJIBI OneHka no HaMOHAJIBHOM IIKaJIe
y4e0HOU 1eITeIbHOCTH 3a4€T/79K3aMeH
0-59 He 3ayTeH0/Hey10BIETBOPUTEITBHO
60-73 3auTeH0/y1I0BIETBOPUTEIBHO
74-89 3a4TeHO/X0POIII0
90-100 3auTeHO/0TINYHO

6.2 JlomamHee 3a1aHue
JlomarHee 3a1aHue HE TPEAYCMOTPEHO

6.3 Tembl 1J19 pedepaToB (Mpe3eHTANUN) — HHANBUIYAJbHOE 3a1aHNe
Pedepatel He penycMOTpEHBI

6.4 OueHouyHble cpeacTBa JJsl CAMOCTOSITEILHOH PadoThl M TEKYyIIero
KOHTPOJISI yCIIeBA€eMOCTH

Bapuanmul 3a0anuti 051 cmyoenmog ounotl ghopmvi 00yueHus:

Tema 1 Xumuueckaa mepmoounamuxa. Ilepsoe nauano mepmoouHamuxu

1) OnpeenuTh :a) COCTaB ra30BOM CMECH B MaCCOBBIX U 00BEMHBIX
npoleHTax; 0) napuanibHOe JaBJICHUE KaXI0ro ras3a, €clid ra3bl- BOJOPO U
KHUCIIOPOJI, 00beM 2371

2) KakoBbl mapaMeTpbl CTAHIAPTHBIX YCIOBUM?

3) Kak BeIpa3uth ypaBHeHre Menaeneesa-Knaneiipona?

4) Kakue BemiecTBa MOIUUHAIOTCS ypaBHeHHIO MeHaeneeBa-Kiamnetipona?

5) Cmech okcupa yriepoaa (I1); okcuma yriaepona (IV) umeer maccy 70 T u
3anuMaer oobeM 50 am® mox masnenun 1,013:10°TIa m Ttemmeparype 20°C
OnpenenuTh Maccy KaxkIoro rasa.

6) Bonopon nox nasnenueM 10°TIa u temneparype 27°C 3aHMMaeT 06beM
0,05M3, mocsie M30TEPMHYECKOro cxkaThsi oH 3aHsn oobeM 0,008 m3. Onpenenuts
Maccy BOJOpOJa, KOHEYHOE JaBJIE€HUE B CHCTEME, HU3MEHEHHUE BHYTPEHHEH
SHEPI'UH, BHIIOJHEHHYIO pa0OTy U KOJIUYECTBO TEIIOTHI B MPOLIECCE.

Tema 2 Tepmoxumus, mennosvie 3¢hghexmul xumuvweckux peaxyuii. Bmopoe
HAuano mepmoOuHaAMuKU

1) Paccumtath TemmoBoir 3ddexT AH, mpu CTaHAAPTHBIX YCIOBHAX MJIS

peakiun Cu0 + CO = 2Cu + COz

2) Kak uuraercs 3akoH ['ecca?

3) Kakum 006pa3oM MNpPOM3BOAUTCS OINpPECICHUE HHTErPaibHON TEIJIOTHI
pacTBOPEHUS COJIH?

4) Uto Takoe MOCTOSIHHAS KaJopuMeTpa?

5) Beruucnuth TermnoBoi g ekt xumuyeckoi peakuuu (mpu 298 K)
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2502 +0y= 2S03() U ompenenuTb, Ha CKOJIBKO IPH 3TOH TeMIlepaType
otinuaetcss AH ot AU,

Tema 3 Tpemwve Hauano mepmoounamuxu. Pacuem smmponuu. Ouepeus
T'ubbca u snepeus I'enomeonvya

1) Ompeneianth BO3MOXKHOCTh IPOTEKAHHUS PEAKIMH B CTaHAAPTHBIX
ycnoBusix CO + HOy = CO, + Hp

2) Ilonap3yach  COpaBOYHBIMM  JTAHHBIMH  BBIUYUCIUTH  YACJIBHYIO
TerI0eMKOCTh (Ha 1 kr) BemectBa Mn npu Temnepatype T=500K.

Tema 4 Kunemuueckuii nooxo0d K cocmosauuio pasHosecusi. CmeujeHue
pasHogecus u npasuio gasz

1)IIpuBecTu BhIpaxeHNE KOHCTAHTHI PABHOBECHUSI IS PEaKIUU

CO + H20) = CO2 + H;

2) KoHcranTa paBHOBecHs SIBJISETCS KAue€CTBEHHOM MM KOJIMYECTBEHHOM
XapaKTEpUCTUKON mpouecca?

Tema 5 Pacmeopwi. Cnocobwi 6wipasicenuss KOHYEHmMpayuu pacmeopos.
Xapaxmepucmuka u c8oucmea pacmeopos

1) B pesynbrare mponyckanus Kapoon(4) oxcuma depes pactBop Hatpwii
ruapokcuaa oopazoBasiock 800r 5,3% - HOro pacrsopa cojabl. OnpeaenuTs 00beM
KapOon(4) okcuaa, momeamuii Ha peaxIuio.

2) Kaxue BelecTBa Ha3bIBAIOTCS KPUCTALIOTHAPATAMU?

3) Kakue cymiecTByIOT criocoObl BhIpaKeHUsI KOHLIEHTPAIIMU pacTBOPOB?

Tema 6 3axon Payns, saxon ['enpu. Ocmoc u ocmomuyeckoe oasieHue

1) KakoBo MaTteMaTH4YeCKOe BhIpakeHUe 3aKoHa Payiist?

2) Uemy paBHO OCMOTHYECKOE JaBlICHHE?

3) Kak popmynupyercs 3akoH pacnpeneeHus ?

Tema 7 Heuodeanvruvie pacmeopwi. Axmuenocms. Teepovie pacmeopbi.
Pacmeopul 2az06 6 socuokocmsx.

1) IlpuBeauTe MpUMEpPbl PACTBOPEHHS Ta30B B JKUAKOCTAX. KakoBbl mpu
3TOM 3aKOHOMEPHOCTHU?

Tema 8 Ilosepxnocmuvie saenrenus. Ponb nosepxnocmmuvix senenull 8
pasnuunblx npoyeccax. Aocopbyus. Ypaeuenue uzsomepmol Jlenemopa

1) Uto Takoe MOBEPXHOCTHEIC SIBJICHUS B Pa3IMYHBIX IIpoIeccax?

Tema 9 Kunemuxa. OcnosHble npedCmasieHus XuUMU4yeckou KUHemuKu.
Ckopocmb xumuyeckou peakyuu. MonexkyniapHocms u nOpsi0OK peaxkyuu.

1) Kak d¢opmymupyercst npunmun Jle-Illarense? IlpuBeaute mpuMeps
yIpaBJ€HUs CMEIIEHUEM PABHOBECHSI.

2) UTo 03HAYaIOT MOJICKYJISIPHOCTb, MTOPSIOK PeAKIIHH?

3) MoxeT 11 CKOPOCTh peaKIMK ObITh OTPUIATENBHOM BeaTuunHoi? YTo
o3HaYaeT 3amuch L= - dca/dt s peaknpn A—B?

4) Moxer M TOPAJOK PEaKIUH OBITh  HYJICBBIM, JIPOOHBIM,
OTPULIATEIbHBIM?

5) Jlng kakuxX peakmuid M0 KUHETHYECKOMY YPaBHCHUIO KOHIICHTpPAIIHS
MCXOJHOr0 BEUIECTBA BCEI/IA IMHEHHO YMEHBIIAETCA CO BpeMEHEM ?



15

Tema 10 3axon oeiicmgyrowux macc. Koncmanma cxopocmu xumuueckou
peaxyuu. IHepeus akmusayuu. Ypasnenue Appenuyca

1) DHepruro akTUBAIMU (SHTAIBIHIO AKTHBAIIMH) MOXXHO BBIYMCIUTBH IO
3HAQYCHUSIM KOHCTAHTBhl CKOPOCTH, W3MEPEHHBIM TIPU HECKOJIBKHX Pa3HbIX
TeMIeparypax.

2) Kak o ypaBHeHuto Appenuyca B iorapudmudeckoit popme rpadpuiecku

OMPEENSIOT IHEPTUIO0 AKTUBALIUN ?

Tema 11 Ocobennocmu KuHemuku 2emepoeHHbIX npoyeccos. Peaxyuu na
epanuye pazoena meepooe mejo — 2a3 u meepooe meio — HCUOKOCHb

1) HamucaTh BeIpakeHHE CKOPOCTH MeTEPOTCHHOM peakiinu

CaO(T) + COQ(F) = CaCO3(T) CaO(T) + COz(r) = CaC03(T)

Tema 12 Ilepenoc eewecmsea Kk epaHuye medcoy gazamu. Crxopocms
eemepoeennvix peaxkyuul Illepenoc eewjecmea K epaHuye medcoy Gazamu.
Ckopocmb 2emepo2eHHbIX peaxkyuil

1) Ecam kaTamm3atop HMMeEET JAOCTATOYHO Pa3BHUTYIO IOBEPXHOCTH, TO

BBIJICTIAIOT  CJEAYIOIIME CTaJuyd KaTaJWTUYECKOro Mpolecca TIeTEePOTreHHBIX
peakiuii (IepeurcInTh BCE CTAIUN)

Bunpl 3aHSTHH IO TUCHMIUIMHE W paclpejiefieHue ayJAUTOPHBIX 4acoB IS
OYHOM ¥ 3a04HOM (OpMBI 00YUEHHS IPUBEEHBI B Ta0IMIlE 3 U 4 COOTBETCTBEHHO.

Bapuanmul 3a0anuti ons cmyoenmog 3a04nou hopmul 06yueHus

1. B emxocTu 00beMoM VM® HaXOIUTCS M KT Ta3a A, my Kr rasa b u mp kr
rasa B npu temneparype t°C(Tabnuna q1aHHBIX I KAXI0T0 BAPUAHTA).
OnpenenuTs:

a) COCTaB ra30BOil CMECH B MAaCCOBBIX U OOBEMHBIX MPOIICHTAX;

0) mapuraIbHBIN 00BEM KaXKI0TO Ta3a;

B) 00IIMI1 00BEM B EMKOCTH;

I') IJIOTHOCTH Ta30BOM CMECH MPHU 3aIaHHBIX U HOPMAJIBHBIX YCIOBUSX.

2. Paccuurtate TemioBoi 3ddexkr AH mnpu cTaHIAPTHBIX YCIOBUAX IS
yKa3aHHOM peakiuu (Tabiuia JaHHBIX IS KaXI0ro BapuaHTta). Pacuer mpoBectn
Ha | Momp m | Kr KaXJgOro BeIIECTBa, a TaKke Ha | M° [uIi OJHOTO W3
ra3000pa3HbIX BEIIECTB MMPU HOPMATBHBIX YCIOBUSIX.

3. Ha ocHoBanuWM 3HaYeHMII KOHCTAHT CKOPOCTEH pEaKIMu TMpU IBYX
Temreparypax (Tabiuia JaHHBIX I KaKIOTO BapHUaHTA) OMPEICTHTHh DHEPTHIO
aKTUBAIIMH, KOHCTAHTY CKOPOCTH TpH TeMmreparype T3 M KOIMYeCcTBO BEIIECTBA,
M3pAcX0JIOBAHHOTO 32 BpeMs T, €CITM HadalbHbIE KOHIICHTpauu paBHbl Co. Haiitn
TEMIIEPATYPHBIA KO3(P(GUIIMEHT CKOPOCTH W MPOBEPUTH MPUMEHUMOCTH IpaBuia
Bant-I'opda nms mamsoi peakuuu. [IpwHATH, YTO TOPANOK pEAKIUH |
MOJIEKYJIIPHOCTH COBITA/IAfOT.

Tabnuiia JaHHBIX A1 KQXKI0TO BapuaHTa HAXOAUTCS y MPETO1aBaTells.
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6.5 Bonpochl Il OATOTOBKH K 3K3aMEHY

1) Kak popmynupyeTcs nepBoe Hayano (3aKOH) TePMOTUHAMUKH ?

2) Uro wu3y4yaeT TEPMOXUMHS;, Kakue OBIBAIOT TEIUIOBbIe A(P(EKThI
XUMHUYECKUX PEAKIINI?

3) Kak ¢popmynupyercsi BTOpoe Ha4allo TEPMOAHMHAMUKH ?

4) Tpusenute Gpopmynupoky Il Hauana TepmoauHamuku. Kakum oO6pazom
PacCUUTBHIBAIOT SHTPOIHIO?

5) Uto o3nauaet cBoOOaHAst sHeprus [ mbOca u sueprus I'eapmrosnpia?

6) KakoB KMHETHYECKUI TIOAXO] K COCTOSIHUIO PABHOBECHS?

7) Kak xapaktepu3yeTcsi CMEIICHUE PABHOBECHS U UTO TAKOE MPaBUIIO (a3?

8) Kak dopmymupyercs npunmun Jle-llarense? IlpuBeautre mnpumepsi
yIpaBJIEHUs] CMEILIEHUEM PaBHOBECHS.

9) Kakue cymecTByIOT ClIOCOOBI BRIPAKEHU ST KOHIICHTPAIH PACTBOPORB?

10) INpuBenuTe XapaKTEPUCTUKU U CBOHWCTBA PACTBOPOB.

11) KakoBbl opmMyupoBKH 3aKoHa Payis, 3akona ['enpu?

12) Yro Takoe 0CMOC U OCMOTHYECKOE JaBJICHHE?

13) Kakue pacTBOpbHI Ha3bIBAIOT HEUICATLHBIMU PACTBOPHI? AKTHBHOCTb.

14) Kakue pacTBOpbI TBepbIc?

15) IlpuBeauTe MpUMepbl PACTBOPOB ra30B B KUIAKOCTSIX.

16) KakoBa poJib MOBEPXHOCTHBIX SBJICHUN B Pa3IUUHBIX MPOIEccax?

17) Kakoe ompejeneHre MOHATHS «ancopOums»? IlpuBenaute ypaBHEHHE
nu3o0Tepmbl JIeHrMIOpa.

18) Kak paccUuTBhIBAIOT CTAHIAPTHYIO SHTPOIHUIO PEAKIINN?

19) Kak pacCUYMTBhIBAIOT CTAHIAPTHYIO DHTAIBIIHIO PEAKIIUHU ?

20) KakoBa TepMOIUHAMKKA PEAKIIMIA TOPCHUS ?

21) Kak omnpenensieTcst CKOpOCTh XMMHUYCECKON peakiun?

22) Kakue XMMHUYECKHE PEAKIMH HA3bIBAIOTCS TOMOTCHHBIMH U
reTEePOreHHBIMHU?

23) Uto Takoe MOBEPXHOCTHBIE SIBICHUS B PA3IMYHBIX MPOIECCax?

24) Yto 03HAYaIOT MOJIEKYJIIPHOCTD, TOPSAIOK PEaKIIuu?

25) Urto o3nauaet sHeprus aktuBanuu? [lpuBenurte ypaBHeHUEe AppeHuyca.

26) B uem cocTosIT 0COOCHHOCTH KMHETHKHU T'€TEPOTCHHBIX MPOICCCOB?

27) Uto o3HayaeT KOHCTAaHTa CKOPOCTH XHMHUYECKOH peakiuu?

28) KakoBo MaTemMaTHuecKkoe BrIpakeHHE 3aKoHa Payis?

29) Kak ompemenuTh COCTaB Ta30BOM CMECH B MAacCOBBIX U OOBEMHBIX
MIPOIICHTAaX ?

30) Uro omuchIBacT 3aKOH JeHCTBHS Macc?

6.6 IlpuMepHasi TeMaTHKA KYPCOBBIX padoT
KypcoBas paboTa He mpeaycMoTpeHa
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7 YueOHO-MeTOAMYECKOE U MH(POPMALMOHHOE O0ecIieYeHne
AUCHUTITHHBI

7.1 PexoMmeH10BaHHASI JIUTEPATYypPAa
Ochnoenas numepamypa

1. 3umon, A.Jl. ®usnueckas xumus [Texcr]: Yuebuuk / A.Jl. 3umon. — M.:
KPACAH/, 2020 — 318c. DneKTpOHHBIN BapuaHT
http://i.uran.ru/webcab/system/files/bookspdf/fizicheskaya-himiya/fizicheskaya.pdf

3. Kykos, b. . ®usnueckas xumusi: Yueonuk / b. JI. XKykoB. — Mocksa:
OO6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO "U3narenscTBo "KHOPYC", 2022, —
352 c¢. DaexTpoHHbId Aoctyi: https://www.elibrary.ru

2. OcHOBBI (pu3nueckor XUMHUH [DieKTpoHHBINA pecypc] : O-75 yueOHUK : B
24. Y. 1 : Teopusa / B. B. Epemun [u ap.]. — 5-e u3a., nepepad. u jon. (3i1.).—
OnekTpoH. TekcTtoBble aaf.(1 daiia pdf : 351 c¢.). — M. : JlabopaTopusi 3HAHUM,
2019. — (Yuebuuk ajd BeIciIel 1mkoubl). — CucrteM. TpeboBanusa: Adobe Reader
XI ; okpan 10". https://studfile.net/preview/16442864/

3. COopHuKk 3amad 1O (PU3NYCCKOH XUMHH. DJICKTPOXUMHUS, XHUMHUYCCKas
kuHeTHKa: yueoHnoe nmocodue / B. 0. Konroxos, A. B. I'pebennuk, A. HO. Kprokos,
O. U. Bopobsesa. —M. : PXTY um. JI. 1. Menneneera, 2021. — 224 c.
https://www.muctr.ru/upload/iblock/c37/c3754560bf918cdbb9dcaaf7b1167afc.pdf
?ysclid=1g571qysim815357157

4. Bepxopintok A.M. ®usndeckass XUMUsi — OCHOBA METAJUTYPTrAUUYE€CKUX
mporieccoB : yaebHoe mocobue / Bepxormok A.M., Bepxositok I".A.. — Mockaa,
Bomnorga : Uadgpa-Umxenepus, 2021. — 216 ¢. — ISBN 978-5-9729-0568-3. —
Texcr : anextponnsiii // Ludposoit odpazoatensHblil pecypc IPR SMART
https://www.iprbookshop.ru/115194.html

Jlononnumensnan aumepamypa

1. Xumus: ydeOHHMK I BBICIIUX ydeOHbIX 3aBeacHuit / [ A. A. I'ypoB u
ap.]. - 4-emu3n., uctp. - Mocksa: M3gatensctBo MI'TY um. H. O. baymana, 2017. -
775 c¢. To xe [DnektpoHHbli  pecypc]. —  Pexum  pgocryna:
https://fileskachat.com/file/51676_3be02608fdc4ele33a7/0c8e72c173711.html

2. JlutBunona, T. H. O6mas u Heopranudeckast xumusi: yueounuk / T. H.
JlutBuHOBa, A. B. Tem3okoBa, A. T. TxakymunoBa. — PoctoB H/]]: ®eHuKc,
2020. — 553 c. To xe [DnekTpoHHBIN pecypc]. — Pexum gocTyma:
https://vk.com/doc52147895 661463467?hash=1f6jQg0XV1NfOYbc94v8tpZ8Gk
Wo0ZTc6AMZIIXOhTB4

3. Xumnueckas TepmoauHamuka: yueOonuk / A.lO. 3yes, JI.C. llBeTkoB;
MunuctepctBo Hayku u Beicmero OO6pazoBanusi Poccuiickoii ®eneparum,
VYpansckuil gpenepanbubiii yausepcuteT. — ExkarepunOypr: U3n-so Ypan. YH-ta,
2020. — 183¢c. — bubmmorp.: ¢.182.— 150 3k3.— ISBN 978-5-7996-3029-4.— TekcT:
HEMOCPEICTBCHHBIM.

https://elar.urfu.ru/bitstream/10995/93300/1/978-5-7996-3029-4 2020.pdf
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file:///C:/Users/Bozhanova/Desktop/Работа%20над%20РП_август%202024/РП_2023-%20август%202024г(Божанова)/Основы%20 физической%20химии%20%5bЭлектронный%20ресурс%5d%20:%20О-75%20учебник%20:%20в%202%20ч.%20Ч.%201%20:%20Теория%20/%20В.%20В.%20Еремин%20%5bи%20др.%5d.%20—%205-е%20изд.,%20перераб.%20и%20доп.%20(эл.).—%20Электрон.%20текстовые%20дан.(1%20файл%20pdf%20:%20351%20с.).%20—%20М.%20:%20Лаборатория%20знаний,%202019.%20—%20(Учебник%20для%20высшей%20школы).%20—%20Систем.%20требования:%20Adobe%20Reader%20XI%20;%20экран%2010%22.%20https:/studfile.net/preview/16442864/
https://www.muctr.ru/upload/iblock/c37/c3754560bf918cdbb9dcaaf7b1167afc.pdf?ysclid=lq571qyslm815357157
https://www.muctr.ru/upload/iblock/c37/c3754560bf918cdbb9dcaaf7b1167afc.pdf?ysclid=lq571qyslm815357157
https://www.iprbookshop.ru/115194.html
https://fileskachat.com/file/51676_3be02608fdc4e1e33a70c8e72c173711.html
https://vk.com/doc52147895_661463467?hash=1f6jQg0XV1NfOYbc94v8tpZ8GkWoZTc6AMZJJXOhTB4
https://vk.com/doc52147895_661463467?hash=1f6jQg0XV1NfOYbc94v8tpZ8GkWoZTc6AMZJJXOhTB4
https://elar.urfu.ru/bitstream/10995/93300/1/978-5-7996-3029-4_2020.pdf

18

4. Jlekunu no xkypcey "llpouecchl v anmapaTbl XMMAYECKON TEXHOJOTUn". -
4-e uzn., crepeorur. - CI16.: XUMU3JIAT, 2020. - 608 c.: un. ISBN 078-5-
93808-348-7
https://obuchalka.org/20220108140123/lekcii-po-kursu-processi-i-apparati-
himicheskoi-tehnologii-frolov-v-f-2020.html

Yueono-memoouueckoe ovecneuenue

1. MeTonuueckue yka3aHus K BBITIOJHEHUIO 1Ta00paToOpHOIl paboOThI IO TeMe
«OrnpeneneHrue MOJEKYISIPHONH MAaCCh) 10 JUCIUIUINHE «DU3NYecKast XUMUS»
(mns ctyn. 1-ro Kypca TeXH. crell. O4HOM U 3a0uHOM hopm 00yuenus) / Cocrt.: E.
C. boxxanosa — AnmueBck: JJoul TH, 2020.— 15c.

MeTonuyueckne yKa3aHWs K BBIMOJTHCHUIO J1a00paTOpHOM paboThl IO TeMme
«OrnpenencHre MOJEKYISIPHONW MACCh 0 AUCIMIUINHE «DU3NYEcKast XUMUS

2. MeTronnueckre yKa3aHHUs K BBIITOJTHCHHUIO JJa00OpaTOPHBIX PabOT Ha TEMY
«OCHOBBI XHMHYECKOW TEPMOJMHAMHMKN TI0 TUCHUIIINHE «DU3rdecKas XHMUS
(mns ctya. 1-ro Kypca TeXH. crell. ouHou U 3aouHoi popm oOyuenus) / Cocr.: E.
C. boxanopa — Amuesck: Joul TH, 2021.— 12c.

MeTonueckne YKa3aHUs K BBITOJHCHHIO J1a00PaTOPHBIX paboT Ha TeMy «OCHOBBI
XMUMHYECKOW TEPMOJAMHAMUKNY 10 TUCIUIIINHE «DPu3ruecKas XUMHUI»

3. Meroanueckue yka3zaHusl K BBIIIOJTHEHHUIO Ja0OpaTOPHBIX paboT Ha TEMY
«XuMH4YecKkasi KHHETUKA U XUMHYECKOE PAaBHOBECHE) 110 JUCITUTIINHE
«Dusndeckas XUMUs» (1151 CTYA. 1 1 2-T0 KypCcOB TEXH. CIIEll. OYHON U 3a0YHOU
dbopm obyuenust) / Cocrt.: E. C. boxxanosa — Amuesck: Jonl TH, 2021.— 17 c.
Meroanyeckne yKa3aHUs K BBIMOJHEHUIO J1a00paTOpHBIX pabOT Ha TeMy
«XUMHUYecKasi KMHETHKA W XWMHYECKOE PABHOBECHE» MO  JTUCIHUIUIMHE
«Duznyeckas XuMus»

4. Metoanieckue yka3zaHus K BBIMIOJHEHUIO TAOOPATOPHBIX paboT HA TEMY
«PactBopb» 1o auctuiinae «duszndeckas xuMus» (1 cTya. 1 U 2-To KypcoB
TEXH. cIiell. O4HOU U 3a04HOoU (hopm oOyuenus) / Cocrt.: E. C. boxxanoBa —
Amgenck: Jlonl TH, 2021.— 13c.

Meronuyueckne yKa3aHUS K BBIMOJHEHHUIO J1A00OPATOPHBIX pabOT Ha TEeMy
«PactBopb» 10 gucimminee «Puzndeckas XuMus»

5. boxanoga, E.C. [Ipaktukym mo ¢usudeckoit xumun. M306pannHbie pa3nensl u
KOHTPOJbHBIEC 3a1anus: yueoHoe nocodue. / E.C. boxxanosa. — Anaesck: ['OY BO
JIHP «{oul TW», 2021. — 110 c.

«IIpaktukym no Qusndeckoil xumuu. W30paHHbIC pa3fenbl W KOHTPOJbHBIC
3amanusy (s 6akanaBpoB BceX GopM OOy4YEHHUS MO HAMPABICHUSM MOJATOTOBKH
22.03.02 «Metamnyprus» u 18.03.01 «Xumuueckas TtexHosuorus») (YuebHoe
mocobwue)



https://obuchalka.org/20220108140123/lekcii-po-kursu-processi-i-apparati-himicheskoi-tehnologii-frolov-v-f-2020.html
https://obuchalka.org/20220108140123/lekcii-po-kursu-processi-i-apparati-himicheskoi-tehnologii-frolov-v-f-2020.html
http://library.dstu.education/download.php?rec=118266
http://library.dstu.education/download.php?rec=118266
http://library.dstu.education/download.php?rec=126184
http://library.dstu.education/download.php?rec=126184
http://library.dstu.education/download.php?rec=126188
http://library.dstu.education/download.php?rec=126188
http://library.dstu.education/download.php?rec=126188
http://library.dstu.education/download.php?rec=126180
http://library.dstu.education/download.php?rec=126180
http://library.dstu.education/download.php?rec=126711
http://library.dstu.education/download.php?rec=126711
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7.2 ba3sbl JAHHBbIX, 3JIEKTPOHHO-0M0INOTEYHbIE CHCTEMBI,
HH(OPMAIMOHHO-CNIPABOYHbIE H MOUCKOBbIE CHCTEMbI

1. Hayunas OubOmuorexka [onl'TY: oduumanpHbiii caiT.— AiyeBcK. —
URL: library.dstu.education.— TekcT: 31eKTpOHHBIH.

2. Hayuno-texuunueckass 6ubiuorexka BI'TY um. UlyxoBa : odunmanbHbii
caiit. — benropoa. — URL: http://ntb.bstu.ru/jirbis2/.— TekcT: 371€KTPOHHBIIA.

3. KoHcynbTaHT CTyJeHTa: 3JIeKTpOHHO-0MOIroTeyHas cucrema.— MockBa.
— URL.: http://www.studentlibrary.ru/cgi-bin/mb4x.— TekcT: 3IeKTpOHHBIN.

4. YHuBepcuteTckas OuOIMOTEKa OHJAWH: 3JIEKTPOHHO-OMOIMOTEUHAs
cuctema.— URL: http://biblioclub.ru/index.php?page=main_ub_red.— Tekcr:
3JIEKTPOHHBIM.

5. IPR BOOKS: snexktponHo-6ubnroreunas cucrema.— KpacHOropck. —
URL: http://www.iprbookshop.ru/. —TekcT: 31eKTPOHHBIIA.

6. ObC UznarenbcTBa "VHuBepcuteTckas — OubiMoTeka

omaite"_http://e.lanbook.com/

7. OBC UsnarenscrBa "JIAHB": [caiit]. — https://e.lanbook.com/

8. Hudposas oubnuorexa IPR SMART: [caliT]. —
https://www.iprbookshop.ru/

9. HanmonanbHas 31eKTpoHHas OnbnuoTeka: [cait]. — https://rusneb.ru/

10. Poccuiickas I'ocynapcTtBennas buodnmoreka: [cait]. — https://diss.rsl.ru/

11. Hayunas »snexktponHas OuOnuoreka «KubepJlenunkay»: [calT]. —
https://cyberleninka.ru/

12. Hayunas onexktponHas Oubnuoreka eLIBRARY: [caiit]. -
https://elibrary.ru/defaultx.asp?/

13. DOnextponHas Oubnmoreka «ACTpaxaHCKUW  TOCYJapCTBEHHBIH
yauBepcuteT» — https://biblio.asu.edu.ru

14. OBC «YHuBepcuterckas bubmmoreka Onnaita» https://biblioclub.ru

15. MadopmannoHHO-01nOMoTeuHbI KOMITIEKC «IlomuTex»
https://library.spbstu.ru



http://library.dstu.education/
http://ntb.bstu.ru/jirbis2/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://biblioclub.ru/index.php?page=main_ub_red
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://rusneb.ru/
https://diss.rsl.ru/
https://cyberleninka.ru/
https://elibrary.ru/defaultx.asp?/
https://biblio.asu.edu.ru/
https://biblioclub.ru/
https://library.spbstu.ru/
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8 MaTtepua/ibHO-TeXHHYECKOe o0ecneyeHune TUCIUNINHBI

MarepuanbHOo-TeXHHUYECKass 0aza oOecrneuynmBaeT MPOBEICHUE BCEX BUJIOB
NesTENbHOCTH B Ipoliecce 00yueHus, coorsercTByeT TpedoBanusam GI'OC BO.
MartepuallbHO-TEXHUUECKOe 0OecTieueHre MpeCTaBiIeHo B Taduuie 7.

Tabnuia 7 — MarepuanbHO-TEXHUYECKOE 00eCIeueHne

HaumenoBanue 06OPYI[OB3HHBIX y‘le6HBIX KaOMHETOB

Anpec
(MECTOMOJIOXKEHHUE)
y4eOHBIX
KaOMHETOB

BoitsxnHoi mikad; [pubop KOK; Cnextpodoromerp; Tepmocrart;
MydenpHas neus; Anmapar A1 BCTPSIXUBAHUS KUIKOCTH;
YHusepcaneHbiil HOHOMep DB-74; Kanopumerp OX-12; Becsl
ananutnaeckue WA21; Becbl TeXHHUUECKHE, pa3HOBECHI;, Becshl
anexkrpoHHble TOproBeie CAAZ; ®otokonopumerp KF -77;
BakyymHbIli Hacoc; MarnuTHas Memanka; XoJI0IUIbHUK «SpHay;
[TnuTka snexrpudeckas; Jlocka ayauropHas; Tabnuiia 31eMEHTOB
J..MenneneeBa; Harnsmasie moco6us; Habop xumudeckux
PEaKTHBOB.

YyciaeHHOCTh HOCaT0YHEIX MecT- 30 "enoBek

306 rimaBHBIN KOPIyC
Jlaboparopus
(bU3UYECKON XUMHH U
AHATUTHYECKOTO
KOHTPOJIS

WHTepakTuBHAs 10CKa, KOMIBIOTEPHI, MJIAHIIETHI, Pa3AaTOYHbBIN
Marepuai s Ja00paTOpHBIX padOT, BEITSKHOM mIKad,
1abopaToOpHbI CTOJ MpenogaBaTelis, 1a00paTOPHbIE CTOJBI IS
CTYICHTOB, y4eOHbI! CTeH I, 000pyI0BaHUE IS JIAOOPATOPHBIX
pabor.

YucneHHOCTh MOCa0uHbIX MecT- 30 YesoBek

406 riaBHBIN KOPIYC
JlaGoparopust oOmieit
XUMHH




Jlner cornacosanus PITJ|

Pazpaboran
CTapluuii npenofasarens kadgeapo i)
METANYPrHUYCCKHX TEXHOIOTHI 5?.'/‘-;-4) E.C. Boxanona
{ADNAHOCTE) I:II(,':,'J,IIHC]:JI (D H.0.)
{IOMKHOCTR) {noankce) {d.H.O.)
(IomAHOCTE) (moanuee) (P.H.0)

H.0. 3aBemyrowiero kabenpoii s ot
METAIUYPrHYecKHX TeXHOMOTHiL ALleerfe I, Murruknna
{noamice) (P.H.O.)

IIporoxon Nel 3acemanus kadeapel
METAJLTYPTHYECKHX TeXHOO M o1 30.08.2024r.,

H.o0. nexana QakyneTera ropHO-MeTANTYPrHIecKoil
TIPOMBILLIEHHOCTH M CTPOHTENECTEA

Cp {/fﬂ O.B. KHs35K0B
(nn.unncM (. 1.0

CornacoBaHo

IIpencenatens MeToauueckoi
KOMHCCHH IO HAMNPaBIeHHUAM M10{IOTOBKH

22.03.02 «Metanmyprua»

A
IIpoduns «MeTanmyprust 4epHbIX METANIOR Gﬂ-éﬂﬁf*’ “ﬁ H.I. Mutnukuna
(mogmmer) (PHO)

HauansHHK y4eBHO-METOAHYECKOro ieHTpa ﬁf/ﬁ O.A. Kosanenko

= OATCE) (O HGT)
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JInct n3MeHeHu U JOIIOJTHEHUI

Howmep nsmenenus, nata BHECEHNUS U3MEHEHUSL, HOMEDP CTPAHULbI JJI1 BHECEHUS
N3MEHEHUU

J1O BHECEHU S UISMEHEHMIA:

TIOCJIE BHECEHU I USMEHEHUM:

OcHoBaHue:

Iloanuce nuia, OTBETCTBEHHOTI'O 3a BHECEHHE N3MEHCHUMN
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