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1. I_[e.]m H 3a1a4YM JUCHHUIIIMHBI

Llenv nzydyenus nucuumumHbl «Du3ndeckas U KOIOMIHAS XUMHSD» - (POPMHPOBAHHE LIEIOCTHOTO,
CHCTEMaTH3WPOBAHHOTO €CTECTBEHHO-HAYYHOT'0 MUPOBO33PEHUS HH)KEHEPa- TEXHOJIOTa; BBIPa0OTKa HABBIKOB
AHAIUTHYECKUX PACUETOB, YMEHHUH MNPUBJIEKATh MX K PEIICHHIO TEXHOJOTMYECKHX 3a/]ay, YIPaBIECHUIO
XUMHYECKUM TPOILIECCOM Ha OCHOBE TEPMOANHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTEH.

3agaum u3ydeHus AUCIHUILIIMHBIL:

1. OsHakomIIeHHE C TEOPETUIECKUMH OCHOBAMH AWCIHUILIIHHBL

2. ®dopMupoBaHHE HABBIKOB HAYYHO-HCCIIENOBATEILCKON JeATEbHOCTH.

3. OrnajeHne HaBBIKAMU KHHETHUECKHX W TEPMOJMHAMUYECKIX PaCUETOB.

4. ®opmupoBaHHE HABBIKOB TBOPYECKOT'O MPUMEHEHHS TTOJTYYEHHBIX 3HAHUH B Oyayrien

JeSITeTbHOCTH.
B obnactu BociutaTenbHOM paboThIl3yueHne MaTEMATHKK COBEPIICHCTBYET OOIIYIO KyJIbTYPY MBIILIICHNUS,
TUCUMIUTMHUPYET €€, MpPUydYaeT 4eNOBEKa JIOTMYECKH pacCyXJaTh, BOCIUTHIBAET y HEro TOYHOCTh U
00CTOSITENBHOCTh apryMeHTalu. B pe3ynprare M3ydeHus: y4eOHOH IAMCHUILIMHBI OOyYaroluiics OJKeH
YMETh pelaTh MpUKIaJHble 3aJaud B oOyacTu NpodecCHOHANBHON JIeITeIbHOCTH, 3HATh: 3HAYCHHE
MaTeMaTHKH B MPOPECCHOHAILHON JesTeNbHOCTH; OCHOBHBIE MAaTEMATHUYECKHE METOJbl PElIeHUs
NPUKIAAHBIX 33124 B 00J1aCTH PO ECCHOHANBHON e TeTbHOCTH
2. Mecrto aucunmiinusl B ctpykrype OIl 6akanaBpuarta

-JlucrumuimHa BXOJUT B IepedeHb KypcoB 6a30Boif yacTu yaeOHoro miuana. OHa HEnocpeICTBEHHO

CBs3aHA C NUCIUIUIMHAMH: MaTeMaTWhKa, (hPM3rKa, HeOpraHWYecKas M aHaJUTH4YeCKas XUMHUS,

OMOXUMHMS, IPOLECChl W amnapaThl MUIIEBBIX MPOU3BOIACTB, METPOJIOTHUs, CTaHIAPTH3ALUSI U

cepTU(UKAIS, KOHTPOJIb Ka4eCTBA MPOIYKIUH OOLIECTBEHHOTO MUTAHMUS, (PU3UKO-XHMUYECKHE

METO/bl aHaIN3a, TEOPETUUYECKUE OCHOBBI TEXHOJOIMM OOIIECTBEHHOI'O IMHUTAHMS, TE€XHOJIOTHUS

MIPOM3BOJICTBA MHUIIEBHIX MPOAYKTOB (DYHKIIMOHAIBHOTO U CHICHUATIBHOTO Ha3HAUCHUS

3. [lepeueHb NIaHNPYEMBbIX pe3yJbTATOB 00y4YeHHsI 10 TUCHMILIHHE, COOTHECEHHBIX C
IVIAHMPYEMBbIMH pe3yJIbTATAMH 0CBOeHHUsI 00pa30BaTe/ILHOM IPOrpaMMBbl.

B pesyabTtaTe H3yuyeHHsi Kypca Yy oOOy4YalOIIHXCH JIOJKHBI ObITH C(OPMHPOBAHBI
KOMIIeTeHI[UH:

OIIK-4 Cnoco0eH pemiaTh THIIOBbIE 32124 NMPO(eCCHOHATBLHOM /J1eATeJIbHOCTH HA OCHOBE
3HAHMII OCHOBHBIX 32aKOHOB MaTeMaTH4YeCKUX, eCTECTBEHHOHAYYHBIX U 001IeNnpodeccHOHAIbHBIX
AUCUMILUINH ¢ MPUMeHeHneM HH(POPMAIMOHHOKOMMYHUKAIMOHHBIX TEXHOJIOT Hii

B pesynbpTare ocBOEHUS TUCITUTUIMHBI 00yYarOIIHNACS JODKEH
3Hamb:
¢ OCHOBHBIC 3aKOHOMCPHOCTH IMPOTCKAHUSA XUMHUYCCKUX ITPOLECCOB U XaPaKTCPUCTUKU PABHOBCCHOI'O
COCTOSAHUMA,
¢ Havajla TCEpMOJAWHAMHUKHN W OCHOBHBIC YPAaBHCHHA XUMHAYECKOH TCPMOAMHAMUKU, MCTOABI

TCPMOJUHAMHNYCCKOT' O OMMUCAHUSA XUMHUYCCKUX U q)aSOBBIX paBHOBeCI/Iﬁ B MHOI'OKOMITOHCHTHBIX CUCTEMAX;
¢  TCpMOAUMHAMHKY PACTBOPOB JICKTPOJIMUTOB U IJICKTPOXUMHUYCCKUX CUCTCM;
®* YpaBHCHU:A (bOpMaJ'ILHOfI KHMHCTHUKHU U KHHCTUKHU CJIIOXKHBIX, peaKHHﬁ; OCHOBHBIC TCOPHUU KaTaJin3a,



* 00 OCHOBOIOJATAIOMINX MPEICTABICHUSIX U 3aKOHOMEPHOCTSIX KOJJIOWAHOW XMMHH KaK HAyKH O
MOBCPXHOCTHBIX ABJICHUAX U AWCIICPCHBIX CUCTEMAX;

* OCHOBHBIC TMOHATUA U COOTHOUICHHA TEPMOAMHAMUKHN IMOBECPXHOCTHBIX ﬂBHCHI/IfI, IMOBEPXHOCTHOM
HaTSDKEHUM M TIOBEPXHOCTHOM SHEPruu, ajacopOIuu, aiare3u, KOre3WH, CMadyuBaHUU, PACTEKaHUU,
KalWUIIPHON KOHJEHCALlUH;

* 0 MexaHHM3Max MpoleccoB (HOPMHUPOBAHUS TIOBEPXHOCTHOTO CIIOS;

* 06 OJICKTPOKMHETUUCCKUX ABJICHHUAX Ha IMOBCPXHOCTU;

® O CTPYKTYPHO-MCXaHUYCCKUX CBOMCTBax U PEOIOIrMYCCKHUX METOAaX HCCICAOBAaHHA AUCHCPCHBIX
cucreM; 00 OCOOCHHOCTSIX ONTHYECKUX CBOWCTB JMCIEPCHBIX CHCTEM, PACCESHUH, TOTJIONEHUN CBETa,
OKpacKH 30J1€H;

® 06 yCTOI\/'I‘II/IBOCTI/I " KOAryJisio B IMCIIEPCHBIX CUCTEMAX,

* 0 CBIPbEBOM M NPUPOIHOM IOTEHIHaNe PecyOomuku Ajpires;

® O BBLJIAIOMINXCSA OTCYCCTBCHHLBIX YYCHBIX, BHCCHIUX BECOMBIH BKJIag B pa3BUTUC (1)I/I3I/IT-ICCKOI\/'I u
KOHJIOI/I}Z[HOﬁ XHUMHUHU U CO3AaHNE COBPEMEHHBIX TEXHOJIOTHH.
ymembs:

® BBINIOJHATH OCHOBHBIC XUMHNYCCKUE ONI€palun; ONPEACIATh TCPMOAUHAMUYCCKNE XapaKTCPUCTUKU
XUMHUYECKUX PEeaKIui 1 PaBHOBECHbIE KOHIIEHTPAIIMHU BEIIECTB;

* TPOTHO3UPOBATH BIHMSHUE PA3IMYHBIX (AKTOPOB HA PABHOBECHE B XUMHUYECKUX PEAKIUX;

*  OIpEeNeNsITh HANPABIEHHOCTD MPOIIECCca B 33JJaHHBIX HAYAIbHBIX YCIIOBUSX;

* YCTaHABIIMBATh TPaHUIBI OONAcTell ycTOW4YMBOCTH (a3 B OMHOKOMITIOHEHTHBIX M OWHApPHBIX
cHCTEMax;

*  ONpeneNsATh COCTaBbl COCYHIECTBYIOMMX (a3 B ONHAPHBIX T€TEPOreHHBIX CHCTEMAX;

*  COCTaBIIATH KHHETHYECKHE ypaBHEHUS B A depeHInaTbHON 1 HHTErpatbHON (opMe I IIPOCTHIX
peaKIuif;

* IIPOBOAUTH PACUETHI C UCIIOIB30BAHUEM OCHOBHBIX COOTHOIIEHUH TEPMOIMHAMUKY OBEPXHOCTHBIX
SIBJICHUN U pacdeThl OCHOBHBIX XapaKTEPUCTUK AUCIIEPCHBIX CUCTEM;

*  paccUMTHIBATh YHEPreTHUECKUE IMapaMeTpsl aacopoLuy;

* IPOTHO3MPOBAThH BIMSIHME PA3IMUYHBIX (PAKTOPOB HA ITOBEPXHOCTHOE HATSDKEHHE U IIOBEPXHOCTHYIO
SHEPTHUIO;

* IOJIy4YaTh U OYMILIATH KOJUIOWIHBIE PACTBOPHI;

*  OIpEenersTh 3HAK 3apsiia KOJJIOUAHBIX YaCTHIL;

* IPOTHO3MPOBATH BIMSHUE JUCIIEPCHOCTH Ha PEAKLMOHHYIO CIIOCOOHOCTH, KOHCTAHTY PAaBHOBECHS U
TeMIieparypy ¢pa3zoBoro nepexona;

* 0000maTh 1 00padaThIBaTh YKCIEPUMEHTATHHYIO0 HH(OPMAIHIO B BHJIE TA00OPATOPHBIX OTYETOB.
enaoemu:

* HaBBIKAMH BBIYHMCIICHUS TEIUIOBBIX 3((EKTOB XMMHUECKUX PEeaKLUi MpH 3aJaHHOHN TemIeparype B
YCIIOBHUSIX ITOCTOSHCTBA AABJICHUS I 00BbeMa;

* HaBBIKAMH BBIUYMCIICHHUS KOHCTaHT PAaBHOBECHUS XMMUYECKUX PEaKLUH MPU 3aJaHHOI TeMIIepaType;
* METOJaMH pacyeTa XUMHYECKOTO PaBHOBECHS;

¢ MCToAaMU H3MCPCHHA MOBCPXHOCTHOI'O HATIKCHUSA, KPAacBOIr'O YyrIjid, BCIINYHUHBI a/:[cop6um/1 n
y,HCJ'IBHOﬁ IMOBCPXHOCTH, BA3KOCTH, KpHTH'IeCKOﬁ KOHICHTpPAIuH MI/I]_IeJ'IJ'IOO6paSOBaHI/I$I,
QJICKTPOKNHETUYICCKOI'O MMOTCHIIAJIa

¢ MCToAaMHU IMPOBCACHHUA OUCIICPCHUOHHOIO aHalIM3a, CUHTE3a AUCIICPCHBIX CHUCTEM MW OLCHKU HUX

arperaTUBHOM yCTOMYMBOCTH;
* MeToJaMu 0e30macHOi paboThl C PUINKO-XUMUIECKUMU TIPUOOpaMu U 000PYI0BAHHEM;

* METOJAaMH BBINIOJIHEHHUS] HEOOXOOUMBIX (DU3MKO-XMMHYECKUX pacueroB B (HU3MUECKOH U
KOJIJIOWTHOW XHUMUH, SKCIEPUMEHTOB C IIPUMEHEHHEM COOTBETCTBYIOIIMX METOJMK, CPEACTB M3MEPEHUHN U
nabopaTopHOro 000pyIOBAHHUS.



4. O0BbeM TUCHUILIMHBI U BUABI Y4eOHOI padoThI

OO01mas TpyI0eMKOCTh JUCIUIUIMHBI COCTaBIsAeT 3 3aueTHbIX equnuil (108 yacon).

4.1. OObem IMCUHMILIMHBI U BH/bI Y4eOHO# padoTel 1iast OO

4.1. OObem IMCHMILIMHBI U BUABI yueOHoI padoTsl st OPO

Bua yueoHoii padoThI Beero Cemectpur
YacoB/3.e. 3 ‘

KoHTaKkTHBIE Yachl (BCel0) 34.35/0,95 34,35/0,95.

B ToMm uucie:

Jlexuuu (JT) 17/0,47 17/0,47

IIpakTruueckue 3asaTus (I113)

Cemunaps! (C) : -

JlaGopaTopusie padots! (JIP) 17/0,47 17/0,47

KPAT 0.35'0.01 0.35'0.01

, CamocrosiTeabHan padora cryaeH ros (C’P) (Bcero) 47/1,31 47/1,31

B ToMm uucie:

KypcoBoii mpoekT (pabora)

PacuerHo-rpadguueckne paboThl : :

Pedepar 28/0,78 28/0,78

VIpyeue e6uovt CPC (ecniu npedycmampusaromcs,

npusooumcs nepeuers 6uoos CPC)

1.13ydeHune TeM C MOMOILIBIO PEKOMEHI0OBAaHHBIX 10/0,28 10/0,28

MCTOYHHUKOB

2. Pemenue 3agau 9/0,25 9/0,25

KoHTpoJib 26,65/0,74 | 26,65/0,74

DopMa IPOMEXKYTOUHON aTTECTALUU: IK3aMeH JK3aMeH

O01Ias T pyI0EMKOErb 108/3,0 108/3,0




4.2. O0beM ITMCUMILIHHBI M BUbI y4eOHO# padoTsl 1is 30

Bcero CemecTPbI
Buja yueoHoit padoThl 4acoB/3.e. 3
KOIIAKTHBIC Yachl (BCEro) 10,35/0.28 | 10,35/0,28
B ToM uuciie:
Texim (J1) 4/0,11 4/0,11
[Tpaktuueckue 3ausatus (I1p)
Cemunapsl (C)
JTa6opaTopusle pabots (JIP) 6/0,17 6/0,17
KPAT 0,35/0,01 0.35'0 JI1
CamocTtosiTeqbHasi padota otyeroB (CP) 89/2,47 89/2,47
B ToMm uucie:
KypcoBoii mpoekT (pabora)
PacuerHo-rpaduueckie padboThl : )
Pedepar 36/1 36/1
VIpyeue e6uoet CPC (eciu npedycmampusaromcs,
npusooumcs nepeuers 6u0os CPC)
1.13y4enne TeM ¢ IOMOIIBIO PEKOMEH I0BAHHBIX HCTOYHUKOB|  26/0,72 26/0,72
3. Pemienue 3amau
4. TIpopaboTka yueOHOro MarTepuana 10 KoHcrmekrtam u| 15/0,41 15/0,41
yueOHOI IuTepaType. 12/0,34 12/0,34
KoHTpob 8,65/0,24 8,65/0,24
dopMa IPOMEXYTOUHON aTTECTALUU: DK3aMeH JK3aMeH
OO1Iast TPYI0EMKOCTE 16830 108730




5.1. CTpyKTypa IMCUMILTHHBI JJIsl 0O9HOIi (hOpMBI 00yUeHH ST

5. CTpykTypa 4 coaep:kaHue JUCHUILIHHBI

Ne Pazjen qucuunianuel Bunanbl yueOHo# padoThl, BKIIOYASA CAMOCTOATEIbHYIO pa00Ty U TPYI0eMKOCTh (B ®DopMBI TEKYLIEr0 KOHTPOJIS
n/n - qacax)
=
g , ycneBaeMoCTH
E i (no Hedensim cemecmpa)
5 | 4 ,
5 L 5 ®opMa mpoMe;Ky TOUHOIH
= o E = = arrecTanuu
B o & 3
* S| 4 & & § " (no cemecmpam)
6 cemecTp
Xumuueckasi TepMOIMHAMHUKA 1-2 2/0,056 2/0,056 [IpoBepka AOMAIITHETO 3aIaHHs.
XyUMHYECKash KUHETUKA U KaTalu3
3-4 2/0,056 2/0,056 Boui-omnpoc.
OcHoBHBIE 3aKOHOMepHOCTH 5-6 2/0,056 2/0,056 [TpoBepKa JOMAIITHETO 3aIaHusl.
(hepMEHTATHBHBIX PEaKIUii
PactBopsbl. Omnpenenenye, CBOHCTBA )
PACTEOPOB. 7-8 2/0,056 210,056 KosmokBuym.
PacTBOpBI 3JEKTPOITHTOB 9-10 | 2/0,056 2/0,056 Boui-omnpoc.
11-12 | 2/0056 | 2/0,056 21/0,58 ~ |{BYHCHNE TEM C IOMOLLbIO
OCHOBHBIE 3aKOHBI 3JIEKTPOXHMUH PEKOMEHIOBAHHBIX HCTOYHHKOB
T epMOElHHaMHKa TIOBEPXHOCTHBIX | 13 14 2/0,056 2/0,056 17/0,47 Pedepar, pemnrenne 3a1au
SIBIIEHMI
CBOICTBA KOJUIOMIHBIX CUCTEM 15-16 3/0,08 3/0,08 Boat-omnpoc
[IpomexxyTouHas aTTecTanus: 17 DK3aMCH B YCTHO# (opme
PK3aMeH
Wroro: 170047 | 17/0,47 0,35/0,01 35,65/ 38/1,05

0,99




5.2. CTpyKkTypa IMCUMILTHHBI 1A 32049HOH GOpMBbI 00yUeHUsI

Buanbl yueOHol padoThl, BKIIOYAS CAMOCTOATEIBHYIO Pa00Ty M TPYAOEMKOCTh (B

yacax)
Ne Pasen AMCIMILIHHDI en =
/i €71 THCIHILT = g
3 =
2 = 5 Pu
! ) & )44
6 cemecTp
1. XuMudeckas TEPMOJAUHAMHKA 14/0,39
2. Xumudeckas KUHETUKA U KaTajlu3 2/0,056
3. OCHOBHBIE 3aKOHOMEPHOCTH (DEPMEHTATHBHBIX PEAKITHIA 2/0,056
4, PactBopsl. Onpeenenue, CBOWCTBA PACTBOPOB. 2/0,056 20/0,56
5. PacTBOpBI 37EKTPOITHTOB 2/0,056 20/0,55
6. OCHOBHBIC 3aKOHBI 3JIEKTPOXHUMUH
7. TepMoarHAMHUKA TOBEPXHOCTHBIX SIBIICHUI 35/0,97
. 2/0,056
8. CBOICTBA KOJUIOUIHBIX CHCTEM
9. IToaroToBKa K MOIYIIIO
10.  |[[IpoMexxyTOoUHas aTTeCTalMs: SK3aMEH 035/0,01 8,65/0,24 3K3aM;I;§M3;CTHOH
Hroro 6/0,17 4/0,11 035/0,01 8,65/0,24 89/2,47




5.3. Couepmalme pa3aejaioB TUCHUIIJIHHBI «Pusnyeckasa U KOJJIOHAHASA XUMMUA, 06p330BaTeJ'[bHLIe TEXHOJOI'UHA

JleKIIMOHHBIH KypC

TpynoemkocTb ®opmupye O6pasoB
Ne HaunmeHoBaHHE TEMBI (uacnl / 3.¢.) Conenskane Mble Pe3ynbTaThl 0cBOCHMS areab H
n/n JUCIHUILINHBI Acp KOMIIETEH (3HaTh, yMeThb, BJIA/I€Th) ble
0P0 3P0 Hu TCXHOJIOT
HHU
1 2 3 4 5 6 7 8
[Ipeqmer u 3amaun Kypca (u3uueckold u Jlekuun-
KOJUIOUJHOM XHUMUHM. Pojb JHCHUIUIMHBI B BU3yasu3a
mporecce (hopMupoBaHus LIUU
CCTECTBEHHOHAYYHOTO  MHPOBO33PCHHS |
npodeccroHaTbHbBIX HAaBBIKOB. Drarbl
pa3BuTHI PU3MICCKON U KOJUIOMIHOW XHMUH,
POJIb OTCUECTBCHHBIX YUCHBIX B PA3BUTHH ITHX
oTpaciiell XMMHM4YecKol Hayku. Bxian M.B.
JTomonocoBa, JI.W1. Menneneesa, I'.1. T'ecca, BHAMb.
H.H. CeMeHoBa B TEODHIO H NPAKTHKY OCHOBHBIC ~ 3aKOHOMEPHOCTH  IPOTCKAHHUS
(DUBUKO-XMMHUYECKUX IporeccoB. OCHOBHBIE XMMHYICCKUX IPOLIECCOB M XapaKTCPHCTHKH
OHSITHS XUMHUYECKOU TEPMOJMHAMUKH. PaBHOBECHOI'O COCTOAHHUAA,
Tema DHTaIBIINA mporiecca. Brruncnenune Hadalla TepMOIlHHaMHFH H  OCHOBHBIC
1 XuMH4ecKasi TepMOJANHAMHUKA 2/0,056 CTAH/IAPTHBIX SHTAIBIHI PEaKIHil TOPEHHs HA| OK-7 YpaBHEHHUS XUMHUYECKOHW TEPMOIMHAMUKH,

OCHOBE 3akoHa lecca. DOHTpomwsi |
1300apHO-N30TEPMHUUECKUN MMOTEHIIHAI
XUMHYECKOW peakiuu. TepMoauHaMHYecKue
KPUTEPUH CaMOITPOU3BOIBHO MPOTEKAIOIIETO
mporiecca. Omnpenenenve HaIpaBJICHUS
CaMOIPOM3BOIBHO TPOTEKAIOMINX  PEaKIHN
mpu HECTaHIaPTHBIX YCIIOBUSIX.
TepmoqrHAMUIecKas KIaccupuKamus
XUMUYECKUX PEAKIIUM.

METOABl TEPMOAWHAMHUYECKOTO0 OIHCAHUSA
XUMUYECKMX U ()a30BBIX pAaBHOBECHU B
MHOTOKOMITOHEHTHBIX CHCTEMAaX;

ymemn!

BEITIOJTHATH OCHOBHEIE XUMHIYECKHE
OIIepanyu; ONpPeAesTh TEPMOTTHAMITYECKHE
XapaKTePUCTHKH XUMHUYECKUX PEAKIHA Hu
[PaBHOBECHBIC KOHIICHTPAIINH BEIIECTB;

[POTHO3MPOBATh  BIMSHUE  Pa3IMIHBIX
(hbakTOpOB HAa pPaBHOBECHE B XHUMHYECKHX
[pEeaKIisIX;

OIIPEIETATh HAINpaBICHHOCTh Mpolecca B
33JJaHHBIX HAYaJIbHBIX YCIOBHSX;




Tema
2

XuMuueckass KHHETHKA U
KaTajaus

2/0,056

CxopocTk xuMu4eckoil peakuu. OcHOBHOE
KUHETHYCCKOEe ypaBHeHUE. BrusHue
KOHIICHTPAI[UH BEIIECTBA Ha CKOPOCTh
peakimu. Koncranta ckopoctu. ITopsiaok
peakuun. MosekynsipHocTb. [TapamiensHeie u
MOCJIEIOBATENILHBIC PEAKIHH
MareMaTH4eCKOe OIUCaHNe KUHETHKH
CIIOKHBIX peakuuid. Mozaeny OTKpBhITBIX
CHCTEM (IUII CaMOCTOSITENIFHOT'O U3YUCHHUS).
Teopun xummuueckoil kKuHeTUKU. KuHeTnka
CIIOYHBIX TOMOT'€HHBIX, (JOTOXUMUYECKHX,
HEMHBIX ¥ TeTePOreHHBIX PEaKINH.
Omnpenenenre 1 3HaUYCHNUE
KaTaiamza B COBPEMEHHOI OK-7
XUMHYCCKOU TEXHOJIOT HH. Karanus
TOMOTEHHBIN. AncopOIuss W TeTeporeHHBIN
karanu3. PepMeHTaTUBHBIA Katanu3. Teopun
KaTaJUTHIeCKUX TMPOIEeccCoB. VHTHOUTOPHI
mporeccoB. TepMoarHAMUKa TOBEPXHOCTHBIX
sSBIIeHWA. AnmcopOmusi Ha  TOBEPXHOCTH
pa3zaena. M3orepma
agcoponum. YpaBHEeHUSA OpeitrmIXa,
Jbarmiopa, BOT. VYpaBmenme ['mb0ca.
CMaumBaHWe ¥ KaIWUIAPHBIE — SBICHUS.
Ancopbmms Ha THAAKHX ITOBEPXHOCTSX,
TTOPHUCTHIX azcopOeHTax, KaNmuIsipHAS
KOHJAEHcalus. AAresuss W  CMayuBaHHE.
[ToBepxHOCTHO-aKTHBHBIE BeIlleCTBA.
Onpeaenenrie, MEXaHU3Mbl 00pa30BaHUS U

M YCTaHaBJIMBATh 'PAHULIBL obnacreit

YCTOHUUBOCTH ¢a3
OJJHOKOMIIOHEHTHBIX M OWHApHBIX
cucTeMax;

s OHIpenensTh COCTaBBHI
COCYIIECTBYIONIMX (a3 OMHAPHBIX
reTeporeHHbBIX
cHucTeMax;
61ademy:
HaBBIKaMH

BBIYUCIICHUA TCIIJIOBBIX

3pPEeKTOB XUMHYECKHX pEaKUid Ipu
3aJlaHHOM TeMIiepaType B YCIOBHSX
TIOCTOSIHCTBA JJaBJICHUS WJIM 00beMa

3HaAMb!
ypaBHEHHS (opmanbHOH
KHMHCTHKH U KHHCTHUKH CJIO)KHBIX,
peakuuii; OCHOBHbIE TEOPUU
KaTaJn3a;

yMeThb:
COCTaBIIATh KUHETHYECKHE
ypaBHeHUs B iU epeHranbHon
W MHTErpajibHoi (opme Juis
IIPOCTBIX PEAKLIMM.

enaoems:

HaBBIKAMH BBIYHCIICHUS] KOHCTaHT
paBHOBECHS XUMHUECKUX PEeaKIUi
IIpY 33JJaHHOU TEMIIEPATYPE;
METOJaMH PacueTa XUMHUYECKOI0
paBHOBECHS;



MOJZIENIN CTPOEHHSI JBOMHOIO 3JIEKTPUUECKOTrO)
cinos: mo I'emsmronsny, I'ym - Yanmeny)
[repry. JIr/mMudeckoe  paBHOBecHe B
TOMOTI'EHHBIX CHCTEMaXx.

Onpenencaue Gpepmenta. Cxema
(hepMeHTaTHBHOTO KaTanu3a. CKOpOCTh
MPOTEKAHUS PEaKIMii B TOMOT'CHHOU U
reTeporeHHoi cucremax. @akTopsl,
BIIMSIIOIINE HA CKOPOCTh (hepMEHTATUBHOM
peakuuu. YpaBHeHue Muxasnuca-MeHTeH
Koncranta Muxasnuca. Hucmo 060poToB
(epmenTa. DepMeHTaTHBHAS PEaKIys B

3HATh:

ypaBHeHHsT  (opManbHOW  KMHETUKH |
KUHETHKH CJOXHBIX, DPEaKLHil; OCHOBHBIE
TEOPUH KaTalln3a;

YMETh!

Tema |OCHOBHBIE 3aKOHOMEPHOCTH 010 056 210 056 MPUCYTCTBUUM MHTHONTOPOB. KOHKYpeHTHOE, OK-.7  [COCTABIATb KHMHETHYECKHE YPABHCHMA B
3 |pepMeHTATUBHBIX peaKiuit ' ' HCKOHKYPEHTHOC U CMCILIaHHOC MU GepeHIMaTbHON U HHTErpaIbHOM hopMe
MHTHOMPOBAHHE. TUTST TPOCTBIX PEAKIIU.
61a0emn:
HaBBIKAMHU BBIYHCIICHHS KOHCTaHT|
PaBHOBECHS XHMMHYECKHX PEaKIUi MpH
3aJJaHHON TeMIeparype;
MeTOoIaMu pacuera XUMHYECKOT O
[paBHOBECHS
OmnpeneieHHe W CHOCOOBI  BBIPAKEHUS
KOHIICHTpaIuu. PacTBopuMOCTh. 3aBUCUMOCTD
PACTBOPUMOCTH CaxapoB OT TeMIIEPaTypEhIL. )
PactBoprMOCTE  Ta30B B JKHUAKOCTSAX, PHAT: .
KHIKOCTEH B KHIKOCTAX (3aKoH OCHOBHBIE CBOWCTBa PAaCTBOPOB, CIIOCOOBI
pacripefieNieHys),  TBEpAbIX  BELIECTB B BbIPDAYKCHU KOHIICHTPpAallUH, pac4era
PKHIOKOCTAX. HCHaCLIH.[eHHLIC, HAaCBIIIICHHBIC, pacTBOPUMOCTH, CIIEICTBUS 3aKOHA Payﬂﬂ
TepeCHIICHHBIC pacTBOpEI
TZMa Pacteoper.  Ompezenenue, 2/0,056 2/0,056 |TEPMOIMHAMHYECKHE CBOHCTBA PAacTBOPOB. — (QK.7  [YMCTE:

CBOIICTBa PacTBOPOB

Buapl B3aumonaencTBuil B pactBopax. Teopus
XUMHUYECKOTO CpOICTBa (s
CaMOCTOSITENIBHOTO ~ M3ydeHus).  JlaBieHue
HACBITIIEHHOTO Tapa. 3akoH Payms. CrenctBus.
Kpunockommst u 30ymnrockonust. OTKIOHSHHS
or 3akoHa Payma. Ilpumepsr cucrem.
Jnarpammer (p, coctaB) u (T, cocraB). 3akoHBI
Konosanosa. [TpuHIumbe! ApoOHO MeperoHkn

(TIpuMepsI).

pacCUMTHIBATh KOHIICHTPALMIO PAcTBOpA,
TaBJIEHHE HACHIIICHHOIO Iapa, OIpPEAC/saTh
MapamMeTppl  CHCTEM [0  JHarpaMmam
COCTOSIHUSI;  ONPENENATh  M30TOHUYCCKHMA
kod(pPuImeHT u cTemeHb AMCCOLMAINH
DIIEKTPOIUTOB; orpeaensts pH.




OcmoTHueckoe JaBieHHe. 3akoH Bant -
T'odda. Pore ocMoca B mpuposie U TEXHUKE.

BJIAJCTh:
HaBbIKAaMH (I)I/I3I/IKO-XI/IMI/I‘-I€CKOFO aHaJIn3a
MHOTI'OKOMIIOHCHTHBIX CHUCTEM, HU3MCPCHUA

Tema

PacTBOpEBI 21EKTPONUTOB

2/0,056

PactBops! anekTponuToB. OTKIIOHEHNE
CBOICTB pacTBOPOB 3JIEKTPOJIUTOB OT 3aKOHOB
Payns u Banr - 'odda. PaBHoBecus B
pacTBopax 37eKkTponuToB. TOJI.
3oTonnuecknii koadduipeHt, creneHsb
CCOIMAINN, KOHCTAHTa TUCCOLMAIINH.
3akoH OcTBanbaa. Teopuu KUCIOT U
ocHOBaHMi. OCOOEHHOCTH BOJHBIX PACTBOPOB.
Teopus Jlebast u Xtokkens. AKTHBHOCTb,
KO9(PHUIMEHT aKTUBHOCTH, NOHHASI CHJIa
pactBopa. KonnuecTBeHHOE ompezeneHme
KHCIIOTHOCTH BOZIHBIX pacTBOpoB. IlonsaTue pH
u pK. Pacuer pH. Binusuue pH OydepHhbix
cucteM. bydepHas emkocTs. buonornueckoe
3HadyeHne OyhepHBIX CHCTEM.

OK-7

pH, mpuroroBnenus: 6yQepHbIX CHCTEM H HX|
aHAJIH3a

Tema

OCHOBHEBIE 3aKOHBI
DIIEKTPOXMUMUH

2/0,056

KTpoaBwxymias cuia. Vsmepenne 3/1C nenu.
DJIEKTPOXUMHYECKass 1enb. [ aJbBaHUYECKUI
bnement. Mx kmaccudukamnms. Y paBHEHHUE
HepHcra. Bonoponnsrit 3JIEKTPOA.
CTaHIapTHBIN TOTEHIMAN. Psa HanpspkeHW.
Onektpoasl [ poma, II poma, III pona.
KonungyectBeHHOE omucaHWe MPOIECCOB HA
PIIEKTPOIAX. 3aKoHBI ®dapanes.
Kymnonomerpus. THOBI 3JIEKTPOXUMUYECKUX
terneit:  gusnveckne, KOHIIEHTPALMOHHBIC,
xumudeckne. JuGQy3HOHHBIA TOTESHIIHAT U
METOZIBI ero YCTpaHEeHHUS.
DIIEKTPOXIMHUIECKHI MOTEHIIUAII. Ero
n3MepeHre. OnekTposa cpaBHeHus. CTpoeHue
PIIEKTPOXUMHUECKON stueiiku. Teopuu BonbTa
u lanbBanu. VYpaBHenue HepHcra u ero
BBIBO/I.

OK-7

3HATH:
* 0 MEXaHU3ME BO3HHKHOBCHHS
3JIEKTPOJBHKYIIEH CUIIBL;
* 00 3JEKTPOKMHETHYCCKUX
SIBIICHUSAX HA MTOBEPXHOCTH

YMETB:
MMPOBOAMWTH pacueT TMOTEHIHAJIa JJIEKTPOa

BIIaJICTh!
MeTonaMu MOTEHIIMOMETPUUECKOTr O
TUTPOBAHUS, KYJTOHOMETPHUN




Tema T epMmonuHamuka
7 HOBEPXHOCTHBIX ABIECHUI

CBolicTBa
Tema cucrem

KOJIJIOMJHBIX

2/0,056

3/0,08

[ToHsATHE O MUCTIEPCHBIX M KOJITOMTHBIX
cucremax. Kimaccudukanuu TucrepcHBIX
cucTeM. MeTOobI MOTydeHUS TUCTICPCHBIX
CHCTEM: JWCIIEPTalliOHHbIE 1
KOH/ICHCALIMOHHBIE, METO METITH3aINH.
MeTobI OYHUCTKH TUCTICPCHBIX CHCTEM.
IToBepxHOCTHOE HAaTsHKCHUE. BrusHue
pa3TUYHBIX (PAKTOPOB HA BEIUUUHY
MOBEPXHOCTHOT'O HATSKCHUSL.
MexMONeKyIsIpHBIC U MeX(pa3HbIe
B3auMoeiicTBrsA. CMaunuBaHue. AcopOrtus.
OCHOBHBIC TIOHITHS U ONPECTICHUS.
KonuuecTBeHHBIE CIOCOOBI BBIPAKCHUS
ancopouuu. Teopuu afacopOumu. AncopOrs
Ha TIOPUCTHIX aJCcOpOEHTAaX.
®dyHnaMeHTanbHOE ypaBHEHHUE aacopOun
I'n606ca. Cgoiictea [TIAB u IIMB. YpaBHenue
[IMnmkoBckoro. IloBepXHOCTHASE aKTUBHOCTb.
OcobeHHOCTH a7copOIMK U3 PACTBOPOB.

DIeKTpUIECKUe CBOICTBA
JIACTICPCHBIX CHUCTEM, YCTOWYHMBOCTH U
KOATyJISIIHNSI. DNEeKTPOKUHETUICCKUE

aBneHus: CoBpeMEeHHbIE IPEACTABIECHHS O
crpoeauu JIDC. CrpoeHre KOJIIOHUIHBIX
MHUIIEILL. SBnenue nepe3apsaaKu
KOJUTOMAHBIX YACTHII. Wzmepenue
JNEKTPOKMHETHYECKOI'0 IOTEHIMaNa U3
SIBJICHUH anekTpodopesa u
3JIeKTpoocMoca. Buasl  yCTOWYMBOCTH.
Kuneruxka KOaryJsiiuu. [IpaBuna
IIEKTPOIUTHON KOAryJsLuH.
CoBpemeHHbIE MPEACTABICHUS 0
(hakTopax craOWIM3AIMN  KOJUTOWTHBIX
cucTeM. 3alTa KOJJIOMAHBIX CHCTEM.
[Ipumeps! Koarymsauuu.

OK-7

OK-7

3HATh:

YMETh:

00 OCHOBOIIOJIATAFOIIHAX
MPEICTABICHUIX u
3aKOHOMEPHOCTSIX KOJJIOUTHON
XHUMHH KaK HAYKH O
MOBEPXHOCTHBIX SIBICHUSX U
JIACTIEPCHBIX CUCTEMAax; OCHOBHBIE
[IOHATUSA U COOTHOLIEHUS
TEPMOANHAMHKH TTOBEPXHOCTHBIX

SIBJICHUH,
MOBEPXHOCTHOM  HATSHKEHUM U
MOBEPXHOCTHOM SHEPTHUH,
afcopOIMy, ajare3Wd, KOTe3WH,
CMaYMBaHUU, pacTexaHuw,

KanWUISIPHON KOHAEHCAlUHU; O
MEXaHHM3Max MpoLECCOB
(hopMHpOBaHUsI MOBEPXHOCTHOTO
cIiost;

00 AIIEKTPOKUHETUY ECKHX
SIBIICHUSIX HA IOBEPXHOCTH; 00
AIIEKTPOKMHETUIECKUX

SIBIICHUAX Ha TMOBEPXHOCTH; O
CTPYKTYPHO-MEXaHUIECKHUX
CBOMCTBaxX U PEOJIOTMYECKUX
MeTomax HCCIIENOBAaHMS
JIUCTIEPCHBIX CHCTEM; 00
0COOEHHOCTAX ONTHUYECKUX
CBOWCTB  JWCIEPCHBIX  CHCTEM,
paccesHUM, TIOTJIONICHUH CBETA,
OKpPACKH 30JI€H;

00 yCTOHYMBOCTH M KOATYIISIINH B
JIUCTIEPCHBIX CUCTEMAaX; IIPOBOIUTH
pacUeTsl ¢ UCTIOIb30BaHIEM
OCHOBHBIX COOTHOIICHUH
TEPMOIMHAMUKH ITOBEPXHOCTHBIX

SIBJICHUH M pacdeThl  OCHOBHBIX
XapaKTEepPHUCTHK JIVICTIEP CHBIX
CHCTEM;



[PACCUNTHIBATH JHEPTETUUECKHE IapaMeTphl
ancopOormu;

[POrHO3UPOBATh  BIIMSIHUE  Pa3IMYHBIX
(haKTOpOB Ha MOBEPXHOCTHOE HATSKEHUE W
[MOBEPXHOCTHYIO SHEPTHIO;

BJIaJICTh!:

. MeToiaMu U3MepeHus
[MOBEPXHOCTHOI'O HATSKEHHUS, KPAaeBoro yria,
BEIMYMHBI  afcopOuMM M yJeIbHOH
MOBEPXHOCTH,  BSI3KOCTH,  KPUTHUYECKOM
KOHIIEHTPAIIH MHLEI000pa30BaHMs,
9JIEKTPOKUHETUUECKOT O MOTEHIUANA|
MCTOJaMH MMPpOBEACHNA JUCIICPCUOHHOI'O
QHaJIM3a, CHUHTE3a [HCIEPCHBIX CHCTEM W
OLICHKM MX arperatiBHON YCTOMYMBOCTH

Htoro

17/0,47

4/0,11




5.4 IlpakTyeckue (ceMUHAPCKHE) 3aHSITHSI, UX HAUMEHOBaHHe, COJAePKaHue U 00beM B

qacax

[pakTrueckre (ceMUHApCKUE) 3aHATUS YUeOHBIM IDTAHOM HE TIPETyCMOTPEHBI

5.5. JlaGopaTopHbIe 3aHATHS, MX HAUMEHOBaHNe U 00beM Yacax

5.5. JlaGopaTopHble 3aHATHUS, UX HAUMEHOBAHNE U 00bEeM B yacax

Ne Ne pazzenia AMCHUILIMHBI

HanmenoBanue 1a00paTopHbIX padoT

O0beM B yacax /
TPYAOEMKOCTH B 3.€.

[0]0]0) 3P0

XuMuueckas TEPMOJMHAMUKA [XpMHUUeCcKHe peakiuy U yCJIOBUS UX

1. npoTekanus. Kiaccudukanusi XuMHIeCKUX 4/0,11 2/0,056
peakuui
XuMHyeckass KHHETHKA U
2. KaTajanu3. XUMUYeCKast TepMoIUHAMUKA XUMUYECKUX PEAKINi 2/0,056 2/0,056
KHMHETHKA U KaTau3

KuHeTnka XUMHYECKHUX o
3. N KurHeTnka XUMHYECKUX peakiuii 4/0,11 2/0,056

[peaxIuii

PactBopsl. Onpenenenue
4. op pen > [[IpuroroBieHuE pacTBOPOB 4/0,11
CBOMCTBA PaCTBOPOB.
bydeprbie cucreMsl
5. PacTBOpBI SIIEKTPOIUTOR ybep 3/0,083
OCHOBHBIE 3aKOHBI o
6 D J1C 37eKTpOXUMHUYIECKON TN
JJIEKTPOXHUMHUH

T epMo aAuHaAMuUKa
7 |NOBEpXHOCTHBIX SIBJICHUM AnicopOrus

CBOICTBA KOJUIOUIHBIX CUCTEM
8 Kommongaeie CHCTEMBI

Uroro: 17/0,47 6/0,17

5.7. Camocmosamenvhaa paboma cmyoeHmoes

ConeprxaHue 1 00bEM CaMOCTOATENBHOI PabOThI CTYACHTOB

No Pa3jaennl u TeMbl padoyeid IlepedyeHb JOMAIIHUX 3aJaHUH U Cpoku O0beM B yacax /
. NMpPOrpaMMbl JPYTHX BONPOCOB JIIsI BBHINOJTHEH | TPYA0EMKOCTD B 3.€.
CaMOCTOSITEJILHOT'0 M3y eHHs CaMOCTOSITEJILHOT 0 M3Y4eHUs [00]0) 300
1. | Xumuueckas TepMOAMHAMHUKA |CocTaBJIeHHE TIAHA-KOHCTIEKTA
IpopaboTka yueOHOro MaTepyana  |2-3 Hemenn 6/0,17 11/0,31
ITonroToBKa K JIabopaTOpHO# paboTe
2. |XuMudeckas KMHETHKA U KaTanu3.CocTaBIeHHE IaHa-KOHCTIEKTa 4-5 menemu | 6/0,17 11/0,31
XuMHdecKast KHHETHKA U KaTaiau3|[IpopaboTka yueOHOro MaTepuaa
ITonroroBka k JabopaTtopHOit pabote
3. CocTaBliieHUE MIaHA-KOHCIIEKTa
KunHeTnKa XUMHAYECKHX PEeaKInit LIpopaborka yaeGHoro Matepuana 6 7 yenemn 6/0,17 11/0,31
ITonroroBka k JabopaTtopHOit pabote
1 KOJJIOKBUYMY
4. PacTBopbL. OnpeiencHue, CocTaBlieHUE MIaHA-KOHCIIEKTa
CBOMCTBA PACTBODOB. TTpopaboTka yueGHOro Mateprara 8-9 nenenn 7/0,19 11/0,3
[TonroroBka K JabopaTopHO# pabote
S. CocTaBiieHUE MIaHA-KOHCIIEKTa
PactBopsI 21ekTporuToB  [[IpopaGoTka y4e6HOro MaTeprana 10-11 7/0,19 11/0,3
[TonroroBka k 1abopaTopHO paboTe | Hemeau
6. OCHOBHBIE 3aKOHBI CocTaBiieHUE MIaHA-KOHCIIEKTa




OJICKTPOXUMHUHN HpopaﬁoTKa yqe6H0r0 Marepuaa 12-13 6,75/0,19 11/0,3
IMoaroroBka K nabopaTopHoli paboTe | Hemenu

7. CocTraBjieHUE IIaHA-KOHCIIEKTa
T epMonrHaAMUKa MOBEPXHOCTHEIX|[IpopaboTka yueGHOro MaTepuana 14-15 9/0,25 13/0,36
STBJICHMIA HEeACIHU
o CocTaBJieHHE TIaHa-KOHCIIEKTa
8. IC
BOHCTBE KOJJIOMAHBIX CHOTEM ITpopaboTka yueOHOro MaTepuaa 16 "enmens 10/0,28
Mroro: 47/1,31 89/2,47

6. IlepevyeHb y4eOHO-MeTOAUYECKOT0 O0ecTieYeHHs IJI CAMOCTOATEILHOI padoThI
o0yvyarmuxcsi Mo JUCHUIJINHE

6.2 Jlutepatypa AJs CaMOCTOSATEJIbHOI PadoThI

a) ocHoeHas tumepamypa

1. TIlomosa, A. A. ®usnueckas xumus / A.A. Ilorosa, T.B. ITonosa.- C-116: Jlans, 2015. -476 ¢.2.
2. 3apyo6wun, [.I1. ®usndeckas xumus [ JIEKTPOHHBIN pecypc]: yuedHoe mocooue / J1.I1.
3apyouH. - M. : UTHOPA-M, 2017. - 474 c. - OBC «Znanium. cot» - Pexxum gocrymna:
ht*://znamrnn.com/catdog.php?bookmfo=469097

0) OoonoanumenvHan aumepamypa

Mopauenckuii, A.I'. ®usmdeckas XuMHA. [ eTepOreHHBIE CHUCTEMBI: ydeOHOE IOocoOme s
cTyneHTOB By30B / A.I'. Mopauesckuii, E.I'. ®upcoga. - CII0.: Jlans, 2015. - 192 c.

Mopauesckuii, A.I'. ®usndeckas xuMus. 110BepXHOCTHBIE SIBJICHHUSI U JUCIIEPCHBIC CHCTEMBI:
yuebHoe mocobue st ctyaeHToB By30B / A.I'. MopaueBckuii. - CI10.: JIans, 2015. - 160 c.

MopaueBckuii, A.I'. ®usnueckas XuMus. TepMOIMHAMHKA XHUMHUYCCKUX PEAKIIUN: yIeOHOE
rocobue 1y CTyAeHTOB By30B / A.I'. MopaueBckuii, E.I'. ®upcoga. - CII0.: Jlans, 2015. - 112 c.

baxwun, H.M. Hauana dusnueckoit xumun [DneKTpoHHBIN pecypc]: ydedHoe mocobue / H.M.
baxun, B.H. ITapmon. - M.: UTHOPA-M, 2015. - 332 c¢. - OBC «Znanium. cot» - Pexum mocryma:
http://zmffliimi.com/cataiog.php?bookm:fo=420417

benser A.Il. @usnueckas n xomurongHas xuMus [DnexTponHbIi pecype]/ A.Il. benses, B.U.
Kyuyxk; mon pen. A. I1. bensiera - M.: I'D0TAP-Menmna, 2014. - 752 c. - ObC «KoHCyabTaHT  CTyaeHTa»

- Pexxum JIoCTyma:

http ://www. studentl i brary .ru/hook/ISBNe)785970427668.html

Hngpopmayuonno-menexommyHuKayuoruvle pecypcol cemu «Mumeprempy.

1. O6pa3oBarensHbiii nopran ®I'EOY BO «MI'TY» [DnekrponHslii pecypc]: Pesxum mocryna: https://mkgtu.ru/

2. Odummanbueiii caidt IlpaButennbctBa Poccuiickoit ®demepanmu. [DnekTpoHHBIA pecypc]: Pexum mocryma:
http://www.govemnimt.ru

HNudopmarnmonHo-mnpaBoBoii moprai «I'apant» [DaekrponHsiii pecypce]: Pexxum gocryma: hitp://www.garant.ru/
Hayunast snexrponnas 6ubnuoreka Www.eL IBRARY.RU - Pexxum nocryma: http://elibrary.ru/

DeKTpOHHBIH KaTanor oubinorekn - Pexxum moctyma: //littp://iib.tnkgtuju:8004/catalog/fol2;

EnmuHoe okHO mocTyIa K 00pa3oBaTenbHBIM pecypcam: Pexxum moctyma: http://vvindovv.edu.ru/

o s w


http://zmffliimi.com/cataiog.php?bookm:fo=420417
https://mkgtu.ru/
http://www.govemnimt.ru/
http://www.garant.ru/
http://www.elibrary.ru/
http://elibrary.ru/

7. ®oHA OLIEHOYHBIX CPEJCTB IJIsl IPOBeIeHUs MPOMEKYTOUHOI aTTeCcTALMU 00YYAIOIIMXCSI 1O
JUCHHUIIMHE (MOAYJII0)

7.1. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM JTANOB UX (OpMHUPOBAHNSA B poLecce OCBOCHUS
o0pa3oBaTeJIbHON NPOrPaMMBbI

Jtansl
(hopmupoBanns
KOMIIETCHIIMH HaunmeHnoBanue yyeOHBIX JMCUMILINH, GOPMHUPYIOIIMX KOMIIETEHIIMH B Npolecce
(HOMep cemecTpa OCBOEHHUSI 00pa30BaTeIbHOI MPOrpaMMBbI
COIJIacHO y4eOHOMY
TIaHy)
OIIK-1 Cnocoben pewiamsv munoevie 3a0auyu npogheccuoHanbHOl 0esAmeaIbHOCHU HA
OCHOGe  3HAHUI  OCHOGHBIX 3AKOHOE  MAMEMAMUYECKUX, eCHMeCHEeHHOHAYUHbIX U
o0uenpogheccuonanbiblX OUCYUNIUH C NPUMEHEHUEM UHOOPMAUUOHHOKOMMYHUKAUUOHHBIX
mexHo102uil

1,2 MaTtemaTHka
1,2 Duzuka
1,2 Heopranuueckas 1 aHATUTHYECKAsT XUMUS
2 DKOJIOTUsT
3 usuueckas u KOINOUOHAA XUMUS
4 DU3UKO-XUMHUUECKUE METO/IBI aHATN3a
7 KOHTPOJIb Ka4eCTBa MPOJYKI[HH OOIECTBEHHOTO MIUTAHUS
8 TEOPETUYECKHUE OCHOBBI TEXHOJOTHH OOIIECTBEHHOIO MUTAHMS
8 TEXHOJIOTUsI IPOU3BOJICTBA MHIIEBBIX MPOIYKTOB (DYHKIMOHAIBLHOTO U CIIEUAIBHOTO Ha3HAYCHHS

2,4 [IpakTHKa 10 MOMyYEHUIO IEPBUYHBIX TPO(ECCHOHANBHBIX YMEHUI U HABBIKOB, B TOM YHCIIE
[IepPBUYHBIX YMEHHH U HABBIKOB HAYYHO-HICCIEI0BATENbCKOM e TeIHbHOCTH

6.8 [IpakTHKa 10 MOJyYeHHUIO TPOoecCHOHANBHBIX YMEHHH M OIbITa MPO(EeCCHOHAIBHOMN JIESITENbHOCTH
8 HayuHo-uccnenoBarenbckas pabora

4 [IpeaauruioMHas MPaKTUKA YISl BHITIOTHEHUsI BBIMTYCKHON KBAIN(HUKAIMOHHOW pabOThI

A [loaroroBka Kk caade U crada rOCyAapCTBEHHOIO IK3aMeHa

A 3amuTa BBIMYCKHOMN KBanH()UKAIIMOHHON paboThl, BKIIOYAs MOJrOTOBKY K MPOILEAYPE 3aIUThI U

[IPOIeTyPY 3aIUTHI




7.2. Onucanue noka3arteJieii 1 KpuTepueB OLlEHUBAHUS KOMIIETEHIHI HA Pa3JIMYHBIX ITanax uX (OpMHUPOBaAHUS, ONIMCAHUE HIKAJIbI OLIeHUBAHUS

[Tmanupyemble pe3yabTaThl OCBOCHUS
KOMITETEHIINU
(B paMKax JHUCIMIUTUHBI, MOIYJIS,
TIPAKTHKH)

Kpurepun onieHuBaHus pe3yabTaTOB O0ydeHNUS

HCYIOBJICTBOPUTCIBHO

YJIOBJICTBOPHUTENBHO

XOpOIIO

OTJIMYHO

HanmenoBanue
OLIEHOYHOT'O CPEJICTBA

mexHonoz2uil

OIIK-1 Cnocoben pewambv munogvle 3a0auu NPOPecCUOHANbHON O0eAmeNbHOCMU HA OCHOGE 3HAHUN OCHOGHBIX 3AKOHOE
IMamemamuyecKux, ecmecmeeHHOHAYUHLIX U 00uienpogeccuoHanbHblX OUCUUNIUH C NPUMEHEHUEM UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX

3HATH: OCHOBHBIE IPECTABIIECHHS O
BO3MOXKHBIX Chepax M HaNpaBICHHIX
caMOpa3BUTHUS U IIPodecCHOHATBHOM
[peasn3aluy, MyTsIX UCTIONB30BaHUS
TBOPUECKOr0 MOTEHIUAIIA

d)parMeHTapHHe 3HaHUA

HermomnHele 3HaHuA

CchopmupoBaHHbBIE, HO
CosieprKallie OTebHbIC
MpOOETBI 3HAHUS

CchopmupoBaHHbIE
CHCTEMaTHYECKIE 3HAHHS

Pedepar, Bonpock! k
3adeTy

YMeTh: BBIACIATE U aHAJIM3UPOBATH
[poGJieMbl COOCTBEHHOTO PAa3BHUTHS,
(bopMyaHpOBaTH LETH
podeCCHOHATBHOTO U IMYHOCTHOT'O
[Pa3BUTHSI, OLICHUBATH CBOU TBOPUYECKHE
BO3MOJKHOCTH

YacTruHbIE YMEHUS

Hemnonuele ymeHus

'Y MeHUsI TIOJIHbIE,
TTOMYCKAIOTCsl HEOOMBIIHE
OIITNOKH

CchopmupoBaHHbIE
YMEHHS

Bianers: OCHOBHBIMU IIpUEMAMHU
[UTAHUPOBAHUS U pealn3aliu
HEOOXOMMBIX BHIOB AEATEIBHOCTH,
METOlaMH CAMOOLIEHKH B
MpoecCHOHANBHOM JIEATENbHOCTH;
MOAXOaMHU K COBEPIIEHCTBOBAHUIO
TBOPUYECKOr0 MOTEHIUATIA.

YacTruHOe BlIafcHHE
HaBBIKAMU

HecucremaTndueckoe
[IPUMEHEHNE HaBBIKOB

B cucrtematrueckom
[IPUMEHEHUU HaBBIKOB
TTOITYCKAIOTCS TIP O0EITBI

'Ycneninoe u
CHCTEMaTHYECKOE
[IpUMEHEHNE HaBBIKOB




7.3. TunoBbie KOHTPOJIbHBIE 3aJaHUS U MHbIE MATEPHAJIbI, HE0OXOAUMBIE IJIA OLEHKHU
3HAHMH, yYMEHHH, HABBIKOB M (WJIH) ONBITA [1eSITeIHLHOCTH, XAPAKTEPH3YIOIIHMX 3TAIbI
¢opMupoBaHMs KOMIIETEHIMI B polecce 0CBOEHUs 00pa30BaTeIbHON MPOrpaMMbl

KOHTpOJ’lLHLIe BOIIPOCHI U 3aIaHUH VI ITIPOBCACHUA TEKYILIET0 KOHTPOJIA

KOHTpOJ’[LHBIe BOIIPOCHI U 3aIaHUH VI IIPOBCACHUA TEKYILET0 KOHTPOJIA
[Ipenmer u 3amaun puznueckoit xumun. Porb pu3udeckoll XUMHUH B CIIEIHAIBHOCTH.
Paznenbl pusmueckoit XumMuu.

OCHOBHBIE MTOHATHS TEPMOIAUHAMUKH.

[epBoe HauaI0 TEPMOAMHAMHKY.

Kanopuueckne koaddupeHTsr.

W3ompoueccrl. Pabota u Temiora H30mporeccos.

Hukn Kapuo. KI1J] nukia Kapno.

Onranenus. 3akoH ['ecca.

3axon Kupxrogoda.

10. Durtponwus. Bropoe Hauano TepMOAUHAMUKH.

11. TepmomuHaMHUYECKHE TOTESHIINAIIBI.

12. HamnpasieHue NpOTEKaHUs] XUMUYECKUX PEAKIIHIH.

13. Xwumuueckas kuHetrka. CKOPOCTh XUMHYECKOW peakinu. 3aKOH AEHCTBYIOLIMX Macc.
14. Xumuueckoe paBHoBecue. CMelieHre XuMuieckoro pasHoBecus. [Ipunnun Jle [latense.
15. Karanus. 'oMOreHHBIH U reTeporeHHbIi KaTaius.

16. Xwumuueckoe paBHOBECHE B PEAIbHBIX CUCTEMAX.

17. Ompenenenue pactsopa. Buasl pacTBOpOB.

18. TepmomuHamMuueckue ycaoBUsi 0Opa3oBaHUs PaCTBOPOB.

19. PacrBopumoCTb.

20. 3akonsl Payins, Bant-I'odda, KoHnosanosa.

©o~Noa~WNE

KOHTPOJILHLIC BOIIPOCHI U 3a/1aHUA ISl IPOBEACHUSA l'lpOMe)KyTO‘lHOﬁ aTreCTaluu

HpﬂMepl—lbel NepeveHb BOIIPOCOB K IK3aMEHY IO TUCHHUILIUHE «Du3nyecKasa XuMHs»

1. TIpenmeT u MeTOBI HU3HUECKON XUMUU. MeCTO TUCIHUILTIHBI CPEIH IPYTHX
€CTECTBEHHO-HAYYHBIX JAUCIUIIINH.

2. Ponb oTeuecTBEHHBIX YUEHBIX B PA3BUTUU (PU3HUECKON XUMUH.

3. OcHOBHBIC TOHATHS: TEPMOIUHAMUYECKAs CUCTEMa, BUJABI CHCTEM, COCTOSHHUE CHCTEMBI,
TEPMOJMHAMUYECKHUE MTapaMeTphl U GYHKIIUH. Y paBHEHHE COCTOSHHUSL.

4. TlepBoe Havaio TepMOAMHAMUKH. BBIBOJ, (hM3NUECKHii CMBICIT.

5. Kamopuueckue ko3 GUIIHESHTHI.

6. Mzomporneccel. Pabora u Temnora nu3omnporeccos.

7. Tlwuka Kapnuo. BeiBogps! mo nukny Kapuo. KIT/] iukna Kapho.

8. DHranmpnus oOpa3oBaHMs BenlecTBa. TepMOXUMHUSL.

9. 3akon ['ecca. Cnencrus 3akona ['ecca.

10. 3akon Kupxrodda.

11. DuTponus. Pu3nvecKuil U TEPMOJMHAMUYECKUI CMBICIT SHTPOIUH.

12. Bropoe Ha4aiao TepMOAMHAMUKH.

13. Cnoco0bl pacueTa SHTPOITUH.

14. TepmoanHAMHUYECKHE TOTCHIIUABI.

15. YpaBuenue ['u66ca-I"enpmronpIa.

16. Ilepnoanyeckoe HW3MEHEHHE CBOWMCTB JJEMEHTOB. OJHEprHs HMOHHM3AIMU, CPOJCTBO K
ANEKTPOHY, IEKTPOOTPUIATEIBHOCTh. VI3MEHEHUE NaHHBIX XapaKTEPUCTHUK B MEPHOAAX H
TJIABHBIX MOATPYIIaXx.

17. Ctpoenue aroma. CocTaB aTOMHBIX sifiep. KopmmyckynsipHO-BOIHOBO# Tyann3M 4acTHIL.

18. KBanToBO-MexaHHuecKast Mozienb atomMa. YpaBHenue Llpeaunrepa. KBantoBblie yrcna



19.

20.

21.
22.
23.

24.
25.
26.

217.

28.
29.
30.
31.
32.
33.
34.

[Ipupona xumudeckoil cBsizu. OCHOBHBIE BHJIbI XMMHYECKOW CBSI3U: KOBAJIEHTHAs, MOHHAs
CBs13b. JlOHOPHO-aKLIENITOPHBINA MEXaHU3M 00pa30BaHUsl KOBAJIEHTHOW CBS3H.

MeTo/ BaJIeHTHBIX CBS3€H M METOA MOJIEKYJSPHBIX OpOMTalIel Ui ONMUCAHUS XMMHUYECKOM
cBs3u. CBOMCTBa KOBaJCHTHOW cBsi3U. [lONSpHOCTH CBsI3W, a- W J-CBs3M. | MOpuau3amus
aTOMHBIX opOuTaelt.

Kunernka XuMu9decKux peakiiui.

ITonsiTue o karanuse.

PactBopel. IloHsATne 0 pacTBOpUMOCTH BewecTB. PU3MKO-XMMHUYECKAs TEOpUS PaCTBOPOB
.M. Menneneera.

Konnentparus. CriocoObl BeIpayKeHUsI KOHIIEHTPAIMK PACTBOPOB.

PacTBOpBI HENEKTPOIUTOB U IJIEKTPOIUTOB. TEOpHUs 3JIEKTPOIUTHUECKON AUCCOLUALINH.
Crenenp aucconyanvyd W KoHcTaHTa nucconuanuu. 3akoH OctBanbia. CuilbHBIE M Clla0ble
AJEKTPOIHUTEHI.

Bopma kak cnmaGeiii anexkrponut. MonHoe mpousBeneHre BOAbl. BomoponmHbIid MOKazaTenb.
[TonsiTrie 00 MHAMKATOpPAX.

CBolicTBa pacTBOPOB CUJIBHBIX JIEKTPOJINTOB. [Ipon3BeneHre pacTBOPUMOCTH.

Peaxmuu oOMeHa B pacTBOpax 3JIEKTPOJIUTOB.

I'maponus conei.

DNeKTpOMHbIE MOTEeHITNANBL. P HanpspkeHnid. CTaHIapTHBINA BOIXOPOIHBIN IEKTPOI.
lansBanmyeckuil aseMenT. [lonspusanys u nepeHanpsHKEeHUe dJEKTPOIHON PEaKIUu.
KonuyectBeHHas xapakrepucTuka 3JIEKTPOJAHBIX MpoleccoB. 3akoHbl Dapajest.

OcHoOBHBIE (PU3UKO-XUMHYECKHAE METOIBI UCCIICIOBAHMUS.



7.4. MeToguueckne MAaTEepHAJIBI, OINpeAeJsilONe INPOUEeAYPbl OLCHHBAHMA 3HAHMI, YMEHUWH H
HABBIKOB, H ONBITA 1eATEIbHOCTH, XaPaKTePU3YIOIIMX 3TaNbl ()OPMUPOBAHMUS KOMIIETEHIMI

TpeOoBanus k Hanucanuio pegeparta

[IpomyKT caMoCTOATENEHON paOOTHI CTYJCHTA, MPEICTABIISIONINN CO00M KPaTKOE U3I0KEHHE B THCEMECHHOM
BHJIC TOJTYYCHHBIX PE3yIbTaTOB (y4eOHO-HCCIICIOBATENBCKOM) TEMBI, TIIE aBTOP PAaCKPBIBAET CYTh HCCIIEAYEeMOU
HpO6J'IeMI>I, MPUBOAUT PA3JINYHBIC TOYKH 3PCHUSA, a TAKIKE COOCTBEHHEIE B3TJIAbI HA HEC.

Pedepar nomxen ObIT CTPYKTYpHpOBaH (T10 TI1aBaMm, pasjienam, naparpadam) 1 BKIIFOUaTh pas/ielibl: BBEICHIE,
OCHOBHasA 4acCTb, 3aKJIFOUYCHUEC, CITMCOK HCITIOJIb30BAHHBIX HCTOYHUKOB. B 3aBHcuMOCTH OT TeMaTHUKU pe(bepaTa K HEMY
MOryT OBITE O(l)OpMJ'IeHI)I MPpUIIOKCHHUA, COACPKAIINEC TOKYMCHTBI, WIJIHOCTpAalluu, Ta6J'II/II_II>I, CXCMBI U T.J. O0Bem
pedepata - 15-20 cTpaHMI] MMEYaTHOrO TEKCTa, BKIIOYAs TUTYJIBHBIH JIHCT, BBEICHHC, 3aKIFOYCHUE U CITHCOK
JINTEPATYPHI.

3amadyamu pedepara SBISIOTCS:

1. dopmupoBaHue yMEHHH CaMOCTOATENBHONW pPAa0OThl C HCTOYHHUKAMH JINTEPATyphl, UX
CUCTEMaTU3aLus;

2. Pa3BuTHE HAaBBIKOB JIOTMUECKOTI'O MBIIIJICHHUS;

3. Yruy0rieHne TeOpeTHUECKUX 3HAHHM 110 MPOOIIeMe UCCIIEIOBAHMS.
IIpu oneHke pedepaTa UCIOIB3YIOTCS CICAYIOIINAE KPUTEPUU:

- HOBH3HA TEKCTa;

- 000CHOBaHHOCTh BHIOOPA MCTOYHHKA;

- CTEIEHb PaCKpbITUS CYLIHOCTH BOIIPOCA;

- colOumoaeHust TpeOoBaHUi K 0() OPMIICHHIO.

Kpurepun onenuBanus pedepara:

OTMeTKa «OTJIMYHO» — BBINOJHEHBI BCe TPeOOBaHMSA K HAMUCAHUIO W 3amuTe pedeparta: o003HAUCHA
npobiemMa u 000CHOBaHA €€ aKTyaJbHOCTb, CACNAH KPATKUH aHAIN3 PA3IMYHBIX TOUYEK 3PCHHS HA PACCMaTPHBACMYIO
npobieMy W JIOTMYHO H3JIOKEHa COOCTBEHHAS MO3MLMS, CHOPMYITHPOBAHBI BBIBOIBI, TEMa PACKPBITA MOIHOCTHIO,
BbIJICP)KAH O00BEM, COOJIOJIEHBI TpPeOOBaHMS K BHEIIHEMY O(QOPMIICHHMIO, JaHbl IPAaBWIbHbIE OTBETHl Ha
JIOTIOJTHUTEINIBHBIE BOIIPOCHI.

OTMeTKa «XOpOILIO» - OCHOBHBIE TpeOoBaHWs K pedepaTy M ero 3amure BBIIOJHCHBI, HO MPH ITOM
JOMYIICHBI HeMOYEThl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B M3JIOKCHHH Marepuaja, OTCYTCTBYET JIOrMYecKast
HOCIIEJOBATEIFHOCT B CYXKICHWSIX, HE BbIACp)KaH 00BEM pedepara, MMEIOTCS ymyIIeHHs B O(QOPMIICHHH, HE
JIOIYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA JOMOIHUTEIIBHBII BOIPOC.

OTMeTKa «yIOBICTBODUTENBHO» - HMEIOTCS CYIISCTBEHHBIE OTCTYIUICHHS OT TpeOoBaHHi K
pebepupoBanmio. B 4acTHOCTH, TeMa OCBEIICHA JIUIIb YACTHYHO, TOMYIICHBI (DaKTHIECKUE OLIMOKA B COACPIKAHUM
pedepaTa WM IpH OTBETE Ha IOMOJIHUTEIBHBIE BOIPOCHL, BO BPEMsI 3aIllUThI OTCYTCTBYET BBHIBOL.

OTMeTKa «HEYIOBICTBOPUTEIBPHO» - TeMa pedepara He pacKpbiTa, OOHAPYKHBACTCS CYIIECTBEHHOE
HEMOHUMAaHHUe NPOOJIEMBI.

Temartrka pe(epaToB BHIIASTCS MPEMOAABATENEM, H CTYICHT BHIOMPAET TeMy CaMOCTOSTEIBHO B TEUCHHE
MEPBBIX ABYX HEAENIb O0YUCHHSI.

OcBoeHHE IUCIUIUTHHBI OLCHMBACTCS B (POPME 3aUeTa: «3a4TeHO», KHE 3aUTCHON.

KpuTeplm OLIeHKH 3HAHUM CTyJA€HTa Ha IK3aMeHe

Ouenka «OTIINIHO» BBICTaBJISICTCS CTYZEHTY, [IOKa3aBILIEMY BCECTOPOHHHUE,
CHCTEMaTU3UPOBaHHbIC, ITyOOKHE 3HAaHUS Yy4eOHOH NporpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh WX Ha MPAKTUKE IPU PEIICHUH KOHKPETHBIX 3a7ad, CBOOOJHOE M MPaBHIIBHOE 0OOCHOBaHHE
MPHUHATBIX PEILICHUH.

Ounenka «Xopoiuo» BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHaAJl, TPAMOTHO U II0
CYILICCTBY U3JIAract €ro, yMeCeT NIpUMCHATH IMOJTYUCHHbBIC 3HAaHHW HA ITPAKTUKE, HO JOITYCKACT B OTBCTC UJIN B
peHICHUHN 3aJla4 HCKOTOPbLIC HCTOYHOCTHU, KOTOPBIC MOXCET YCTPAaHHUTH C IIOMOIIBIO HOIIOJIHUTCIBbHBIX
BOIIPOCOB IIPEroaaBaTeId.

OueHKa «YAOBJIETBOPHTEJbHO» BBICTABISIETCSl CTYIEHTY, IIOKa3aBIleMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHUM, HEAOCTATOYHO IIPaBHJIbHBIE (QOPMYIMPOBKH Oa30BBIX MOHSITHI,
HapyIIEHUs JIOTHYECKOHN MOCIEA0BATEIBHOCTH B U3JI0KEHUHU NMPOrPaMMHOI0 MaTepHalla, HO IIpH 3TOM OH
BJIa/Ie€T OCHOBHBIMHU pa3ienaMu y4eOHOW MporpaMMbl, HEOOXOJUMBIMH IJISl JaJlbHEHIIero oOydeHus u
MOXET IPUMEHSATH MOJTyYeHHBIE 3HAHUS 110 00pa3Ly B CTaHAAPTHON CUTYALHH.



Onenka «HeyI0BJETBOPUTEIbHO» BHICTABIISIETCS CTYACHTY, KOTOPBIK He 3HAET OONbLIeH YacTh
OCHOBHOTO cOJepXaHHd Yy4eOHOW MporpaMMbl JUCHMIUIMHBL, JOIMyCKaeT TrpyOble omHOKH B
(hOopMyITUPOBKaX OCHOBHBIX MOHSTHI NTUCHMIUIMHBI U HE YMEET UCIOIB30BaTh MOMYYCHHBIC 3HAHUS MPH
pELIEHUH TUIIOBBIX MPaKTUYECKUX 3a/ay.

KpnTepml OICHKH 3HAHUH CTYJACHTOB IIPH IIPOBCICHUN TECTUPOBAHUS

Onenka «OTJIMYHO» BBICTABIISACTCS MPH YCIOBUH MPaBUIBLHOIO OTBETa CTyJCHTa He MeHee 4eM Ha 85%
TECTOBBIX 3aJaHUM.

Onenka «XOpOILIO0» BBICTABIISIETCS MPU YCIOBUM MPAaBUIIBHOTO OTBETA CTYACHTa He MeHee, ueM Ha 70%
TECTOBBIX 3aJaHUM.

Ounenka «yI0BJIETBOPUTEIBLHO)» BBICTABISETCS PU YCIOBHU MTPABUIIBLHOTO OTBETA CTY/IEHTa HE MEHEE,
gyeM Ha 51% TecTOBBIX 3aIaHUHN.

Ouenka «HeyI0BJEeTBOPUTEIbHO» BBICTABISETCS IPU YCIOBUU MPAaBUIIBHOIO OTBETA CTY/ICHTa MEHEE,
gyeM Ha 50% TeCcTOBBIX 3aIaHUMN.

8. YuebHO-MeTOnUYECKOEe M HH(POPMALIHOHHOE 0DecTIedeHHe

JUCIHUIIIMHBI a) OCHOBHA:A iumepamypa

1. TlomoBa, A.A. ®usnueckas xumus / A.A. Ilomosa, T.b. ITomosa.- C-I16: Jlaus, 2015. -476 c.2.
2. 3apyoun, JI.I1. ®usnueckast xumus [DneKTpoHHBIN pecypc]: yueOHoe nmocodue / J1.I1.
3apyouH. - M.: UTHOPA-M, 2017. - 474 c. - OBC «Znanium. cor» - Pexxum nocryma:
htip://ziimTimn.eorixAatalog.php?bookmfo="469097

0) OoonoanumenvHan a1umepamypa

Mopauesckuit, A.I'. ®usnyeckas xumus. I'eTeporeHHBIC CHUCTEMBI: y4ueOHOE MocoOue s
cTyneHTOB By30B / A.I'. Mopauesckuii, E.I'. ®upcoga. - CII0.: Jlans, 2015. - 192 c.

Mopauenckuii, A.I'. ®usndeckas xumusi. [IoBepXHOCTHBIC SBIICHUS W AWCIICPCHBIC CHCTEMBI:
yaeOHoe ocobue mis cryneHToB By30B / A.I'. MopaueBckuii. - CI16.: JIans, 2015. - 160 c.

MopaueBckmif, A.I'. ®uznveckas xumus. TepMoanmHaMHKa XUMHYECKHUX peaKIUi: ydeOHOe
rocobue A cTyaeHToB By30B / A.I'. MopaueBckuii, E.I'. ®upcosa. - CI16.: Jlans, 2015.-112 c.

baxwun, H.M. Havana ¢usmueckoit xumuu [DneKTpoHHEIN pecypc]: yuebHoe mocobue / H.M.
baxun, B.H. ITapmon. - M.: UH®PA-M, 2015. - 332 c. - OBC «Znanium. cor» - Pexum nocryma:
http://znaniimi.com/catalog.php?bookinfo=420417

bense A.Il. ®usnueckas n xoutonaHas xumus [DnekTpoHHbIH pecype]/ A.Il. benses, B.U.
Kyuyk; non pen. A. I1. bensera - M.: [DOTAP-Menua, 2014. - 752 c. - ObBC «KoHCYyNnbTaHT = CTyJEHTa»

- Pexxum JIOCTyma:

http:/7www.stiidentlibrary.ru/book/ISBN9785970427668.1itm]

Hnpopmayuonno-menexkomMmyHukayuonHuie pecypcuvl cemu «HMnmepremny.

1. O6pasosatenbhbiii mopran ®T'BOY BO «MI'TY» [Dnekrponnsiii pecypce]: Pexxum nocrymna: https://mkgfu.ru/

2. Odwunmanbhbiii caiir [IpaBurenscrBa Poccuiickoit Deneparmu. [DnekTponHblil pecypce]: Pexum gocrymna:
htip://mww.govemmen:i.m

HupopmanmoHHo-paBoBoii moprtain «['apant» [DnekTpoHHbIi pecypc]: Pexum mocryna: http://wvvw.garant.rn/
Hayunas snextponnas 6ubnuorexa Www.eLIBP.ARY.RL! - Pexum moctyma: http://elibraty.ru/

DIIeKTPOHHBIH KaTanor oubianorekn - Pexxum moctyma: //http://1ib.mkgtu.ru:8004/catalog/fol2;

EnuHoe oKHO mocTyIa K 00pa3oBaTenbHBIM pecypcam: Pexxum moctyma: hrtp:/7window.edu.ru/

oMW


http://znaniimi.com/catalog.php?bookinfo=420417
http://www.stiidentlibrary.ru/book/ISBN9785970427668.1itm
https://mkgfu.ru/
http://wvvw.garant.rn/
http://www.elibp.ary.rl1/
http://elibraty.ru/
http://iib.mkgtu.ru:8004/catalog/foI2

9. MeToauueckue yKa3aHus I 00yJIAKOIMMXCS M0 OCBOCHUIO TUCIUILTHHBI (MOTYJIs)

OO1mue BOpOCH! OpraHU3alyy U3Y4eHUs TUCITUILTHHBL.

Ha u3yueHme MUCIMIUIMHBI COTIACHO yIeOHOMY IUIAHYy Ha ouHoU (opme 0byuenus orBoautcs 108 dacos, u3
HuX 51,25 KOHTaKTHBIX 4acoB, 56,75 yacoB npuxonutcs st CPC. KoHTakTHBIE 9ackl TOApa3aestoTcs Ha iekuu (17
4yacoB), jJabopaTopHbie paboThl (17 dacoB), mpakTHueckue 3aHATHA (17 YacoB), U CaMOCTOSATENBHAs padoTa IMOJ
pykoBoncTBoM mpemnoaasarenst (0,25 yacoB). Ha 3aounou ¢ghopme 06yuenuss M3ydeHUIO IMCIUILUIMHBI COTJIACHO
yueOHOMY IiaHy orBoautrcs 108 wacoB, m3 HUX 8,25 KoHTakTHBIX 4acoB W 96 wac miusi CPC. KoHTakTHBIC 4achl
TTOIPa3ICIIAIOTCS Ha JICKIUH (4 Jaca), TJabopaTopHbIe paboTh (2 Yaca), MpakTHICCKUE 3aHATHA (2 yaca) M KOHTaAKTHAs
pabora B nepuon arrecranuu (0,25 gacos).

Uzydyenne kypca TpeOyeT mocelieHHs JIeKIWH, aKTHBHOW paOOThl Ha J1a0OpaTOPHBIX M IIPAKTUYECKHX
3aHSATHSX, BBINIONHEHUS BCeX Y4YEOHBIX 3aJaHUH IPErojaBaTelisi, 03HAKOMJICHUS C OCHOBHOW W JIONOJHUTEIHHOM
muteparypoir, CPC. Bo BpeMs JIEKITMH CTYICHT JOJKCH BECTH KpPaTKUi KOHCIEKT. PaboTa ¢ KOHCIEKTOM JICKIIUI
npexanonaraer B pamkax CPC mpocMoTp KOHCIeKkTa (KeJaTeIbHO B TOT JK€ JIeHb mocie 3aHsaTuil). HeoOxomumo
OTMETHTh MaTepHaNIbl KOHCIEKTa, KOTOPbIE BBI3BIBAIOT 3aTpyAHEHHs il TMOHMMaHus. [Ipu 3ToM oOyuaromuiics
JIOJKEH CTapaThCsl HAMTH OTBET Ha 3aTPyAHUTEIBHBIA BONPOC, UCTIONB3Ysl PEKOMEHIOBaHHYO JIuTeparypy. Ecin emy
CaMOCTOSITETILHO HE YAAI0Ch pa3o0paThCsl ¢ MaTepHAIOM, HEOOX0AMMO C(hOPMYIMPOBATH BOMIPOCHI U OOPATHTHCS K
NperoiaBaTeNio Ha KOHCYJIbTAlMK WM Ommkaiiedt jgekunu. OOydaromeMycsi He0OOXOJUMO PeryJsipHO OTBOAUTH
BpeMsi JUIsl TTOBTOPEHHs IMPOWAEHHOr0 MarepHaja, MpOBepsisi CBOM 3HaHHS, YMEHHS M HaBBIKH 110 KOHTPOJHHBIM
Borpocam (B npenenax Bpemenu CPC).

[Tporpammoii TpenycMOTpEeH JIabOpaTOPHBIA TPaKTUKyM. YTIyOJeHHe W KOHKpETH3alMs 3HaHWi
NPOU3BOJUTCS TPH €ro npoBefeHuH. HeoOXOMMMBIM YCIOBHEM SIBIISIETCS CaMOCTOSITENbHass padoTa CTYIEHTOB C
UCIIOJIb30BaHUEM HATJISHBIX MTOCOOMH, HEOOXOMUMOI TEXHHUYECKOW JOKYMEHTAIMU | JInTeparypbl. Kaxmoe 3aHsTHe
OCHAACTCA NUAAKTUICCKUMH MaTEpualaMu: IJIakaTaMH, CXEMaMU. OcHoBHas [CJIb MPOBCIACHUA 3TUX 3aHATHN —
(opMUpOBaHUE y CTYJIEHTOB aHAJMTHYECKOTO, TBOPYECKOrO MBIIUICHHUS ITyTEM IMPHUOOPETEHHS MPAKTHYECKUX
HaBbIKOB. JlabopaTopHble 3aHATHS BBIIOJHSIOT CIEAYIONME 3a/1a4d: CTUMYJIHPYIOT PETYISpHOE H3y4eHHe
PEKOMEHIOBAaHHOM JINTEPATYpPhI, a TAK)KE BHUMATEIbHOE OTHOIICHUE K JIEKIIMOHHOMY KYPCY; 3aKpEIUISIOT 3HAaHUS,
MIOJIyYEHHBIE B ITPOLIECCE JIEKIIMOHHOTO OOYYEHHUSI M CAMOCTOSITENbHON paboThl HaJl IUTEPATYpOM; PaCIIUPSIIOT 00BEM
npoeCCHOHANILHO 3HAYMMBIX 3HAHUM, YMEHUI, HABBIKOB; MMO3BOJISIOT IPOBEPHUTH PABHILHOCTh paHEe MOTYUYECHHBIX
3HAaHUH; MPUBUBAIOT HABBIKA CaMOCTOSATEIILHOI'O MBIIIJICHUS, YCTHOTO BBICTYIUICHHUS; CIIOCOOCTBYIOT CBOOOJHOMY
OIIEPUPOBAHHUIO TEPMUHOJIOTHEN; MPEIOCTABISIOT MPENOaBaTeI0 BO3MOXKHOCTh CHCTEMAaTHUECKH KOHTPOJIHUPOBATh
YPOBEHb CaMOCTOSITENIbHOM pPa0OThl CTYACHTOB. YTJIyOJIIeHHE M KOHKPETH3alusl 3HaHU TPOU3BOIMTCS MPHU
NpOBe/ICHUH J1a00paTopHbIX paboT. OCHOBHBIM METOIOM MPOBEACHHS 3THX 3aHITHH SBISIETCS CaMOCTOSTENbHAsS
pabora CTYIGHTOB C WCIOJIb30BAaHUEM J1a0OPaTOPHOrO O00OPYAOBAaHUS, HATJLIIHBIX MOCOOWH, HEOOXOAMMOMN
TEXHHYECKOW MOKYMEHTallMd M JuTeparypsl. Kakmoe 3aHATHE OCHAIIAETCS TUIAKTUUYECKUMH MaTepualaMu:
iakatamu, cxemamu. Copepxanue nabopatopHbix 3aHathid ¢ukcupyercs B PIIJ] B pasgene 5.5, Hacrosieit
MIPOTPaMMBI.

[Ipu monroroBke k 3a4ery B JONOJHEHHWE K M3YYCHUIO KOHCIIEKTOB JIEKIMH, HEOOXOAMMO I1OJbh30BAThCS
y4eOHOM JUTEepaTypol, PEKOMEHJOBAaHHOW K HacTrosiied mporpamme. [Ipu MOArOTOBKE K 3a4eTy HEOOXOAMMO
M3YYUTH TEOPHIO: OTIPENENeHUs BCeX MOHATHI U 3aKOHOB JIO COCTOSTHHS MTOHUMAaHHS MaTepHaja U CaMOCTOSTENEHO
peuTh 10 HECKONBbKY THIIOBBIX 3aJad M3 Kaknol Tembl. Ilpu pemieHnn 3amad Bcerza HEOOXOAWMO YMETh
KauyeCTBEHHO MHTEPIIPETUPOBATEH HUTOT PEIICHUS.

CamocrosrenbHas padora crynentoB (CPC) mo aucuuiuivHe Urpaet BaKHYIO POJib B XOJI€ BCETO yueOHOro
mporecca. MaTtepuanbl U MeToandeckne pekoMmeHmammu ais odecredeHnss CPC roToBaTcs mpemopaBaTelneM H
BBIIAIOTCS CTYICHTY IIPETo1aBaTeNieM i OMOIHOTEKOM.

10. Ilepeyenb  WHPOPMANMOHHBIX  TEXHOJIOTMil,  HCHOJB3yeMbIX HpPH  OCYLIECTBJIEHHH
00pa3oBaTeJbHOIO MpoLecca Mo AMCHUILTHHE (MOIYJII0), BKJIKOYas NepevyeHb NPOrpaMMHOro odecrieyeHus: U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM (MPU HEOOXOTUMOCTH)

WHpopMallmoHHBIE TEXHOJIOTHH, HCIIOIb3YEMBIE P OCYIIECTBICHUHN 00pPa30BaTEIBHOTO IpoIiecca 110
JMCUUIUIHHE, TI03BOJISOT:

- OpraHU30BaTh IPOIIeCC 00PAa30BaHMs ITyTeM BH3YaIH3alMH U3ydaeMoi HHGOPMaIHH [TOCPEICTBOM
WCTIONB30BaHUS MPE3CHTAIHH, yIeOHBIX (PHIHLMOB;

- KOHTPOJHMPOBATH PE3YJIbTATHl 00yYEeHHS Ha OCHOBE KOMIBIOTEPHOT'O TECTHPOBAHMS;

- aBTOMATHU3MPOBATh PACUETHl aHAJTMTHYECKHX ITOKa3aTelel, MpeaycMOTPeHHbBIE IPOrpaMMOi HayqHO-
HCCIIEIOBATEIHCKON paOOTHI;

- aBTOMaTHU3UPOBATH NMOMCK HH(YOPMALINH ITOCPEICTBOM HCIIONB30BAHHUS CIIPABOYHBIX CHCTEM.

10.1. IlepedyeHb HEOGXOAMMOI0 MPOrPAMMHOTIO O0ecTeYeHUs!



HaumenoBanne mporpaMmMHOI 0O O6€CH€‘I€HI/IH,
IPOU3BOAUTCIIb

PexBu3uTH OATBEpXKIAtoNIero JokymeHTa (Ne
JIMLICH3MH, J1aTa IPHOOPETEeHUsI, CPOK ACHCTBUS)

Microsoft Office Word 2010

Homep nponykra 14.0.6024.1000 SP1 MSO
(14.0.6024.1000)
02260-018-0000106-48095

YIIBO

V22.4.73, or 17.11.2017

Kaspersky Anti-virus 6/0

Ne munensun 26FE-000451-5729CF81 Cpok nurieH3un
07.02.2020

Adobe Reader 9

becmiaTtro, 01.02.2019,

OCWindows7 TIpodeccuonanshas, Microsoft Corp.

Ne 00371-838-5849405-85257, 23.01.2012,
OCCCPOUHBIIA

\VLC Media Player, VideoLAN

01.02.2019, cBoOOIHAS JIULIEH3US

7-zip.org

GNU LGPL

Inkscape- mpodeccHoHANBHBIA BEKTOPHBIA TpadudecKuit
penaxrop s Linux, Windows u macOS.

CBoOoaHO pacnpocTpansemoe [10
GNU GENERAL PUBLIC LICENSE Version 3, 29
June 2007

Oducubrit maketr WPSOffice

CBoOoaHO pacnpocTpansemoe [10

GIMP- pactpoBbiii rpaduueckuii pemaktop mis Linux,
Windows

CBobOoaHo pacnpoctpansiemoe [10 CranmaptHas
Oo6mectBennas Jlunensus GNU(GNUGPL),
oryonrkoBaHHast POHIOM CBOOOIHOTO MPOrPaMMHOTO
obecnieuenus (FSF)

QGIS- reorpaduueckas undopmarnuonnas cucrema (I'MC)

CBoOoniHO pacnpocTpansemoe 110

[TpousBoxuTens: DoHn o orkpbiromy(GNUGeneralPublicLicense.
[EONPOCTPAHCTBEHHOMY — MPOTPAMMHOMY  00€CIICUCHHIO

(OSGeo)

Autodesk AutoCAD-TIpodeccnonanshoe 11O mas 2DH  [YuebHast Bepeus
3bnpoexkTupoBaHus

[poussoautens: Kommanus Autodesk

Autodesk 3DMAX- ITporpamma mist 3D-MonenupoBanus,
AQHUMAaLMK U Busyanusaiuu [Ipoussoaurenb: KoMnanus
Autodesk

'YueOHas Bepcust

OracleVMVirtualBox- mporpaMMHBI# IPOLYKT
BUPTYaJIHU3AIMH TS OMIEPAIMOHHbBIX cucteM Microsoft
Windows, Linux, FreeBSD, macOS, Solaris/OpenSolaris,

'YHuBepcasibHas oomeocTynHas guneH3us GNU

ReactOS, DOS u apyrux IIpoussomutens: Oracle

10.2. [epeueHb HEOOXOAMMBIX HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Kaxnp1it oOygaromuiicst B Te4eHHE BCETO epHo/ia 0OydeHNsT 00eCcTIedeH HHANBUAYaIbHBIM HEOTPAaHNIEHHBIM

JOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEIHBIM CHCTEMAM

1. Dnexrponnas 6ubnuoreunas cucrema «Koucynprant crymenrta» (http://www.studentlibrary.ru/)
2. Dnextponnas 6ubnuoreuynas cuctema «IPRbooks» (http://www.iprbookshop.ru/)

3. Dmnekrponnas oubnuorednas cucrema «ZNANI
Jns oGygarommuxcst odecriedeH T0ocTy (yaaneHHbII

UM.COM>» (http://www.znanium.com).
JIOCTYTI) K CIICIYIOIIIM COBPEMEHHBIM

npodeccroHanbHBIM 0a3aM JaHHBIX, HHOPMAIMOHHBIM CIIPABOYHBIM M TIOMCKOBBIM CHCTEMaM:

1. Komncynerant [Tmtoc - cipaBounast paBoBas cucrema (http://consultant.ru)
2. Web of Science (WoS) (http://apps.weboiknowledge.com)
3. Hayunas snexrponnas 6nbnmoreka (HIB) (http://www.elibrary.ru)
4. Dnexrponnas bubnmoreka Jucceprammii (https://dvs.rsl.ru)
11.

mporiecca 1o AUCIHIDTHHE (MOJIYITIO)

Ornucanne MaTepHaJILHO-TCXHH‘ICCKOﬁ 6&3])1, HCO6XOHI/IMOI71 T OCYHICCTBIICHUSA O6paBOBaT€J’ILHOFO

Konuuectso IlepeueHb OCHOBHOTO
Hazpanne Homep 3akperieHHas
5 TTOCaIOYHBIX yaeOHO0I1a00paTOPHOTro 000PYIOBAHUS
JabopaTopuu ayJIMTOpUU MECT kadenpa



http://www.studentlibrary.ru/
http://www.iprbookshop.ru/
http://www.znanium.com/
http://consultant.ru/
http://apps.weboiknowledge.com/
http://www.elibrary.ru/
https://dvs.rsl.ru/

cipa 3KOJIOrMH X 3allIHUThI Oprxcanmeﬁ Cpeabl

JlaGopaTopust
MOXKapHOU
0e301acHOCTH

a.226

24

Cro 2-X MECTHBIH JIAOOPATOPHEIH - 6 IHIT.
CTon 2-X MECTHBIN CTYI€HYECKUH - 6 IIT.
Cron npernofaBaTens - 1 mr.

CTynbs cTyieHUecKue - 24 1mT.

Jlocka mkoneHas 3-X cTBopuaTas - 1 mT.
ITpoextop BENG

MS 500 DLP2500ANSI SVQA 800x600
ITpoekTop BENG MP523 HacTonbHEIH DKpaH
TUTSl TIPOEKIIMOHHOMN TEXHUKH
ProjectaProView na mratuse 178x178
MutepakTiBHAas 1ocka Legamaster
Professional 120x67 NurepakTrBHast JOCKa
1t 00y4deHus u npe3enranuii Presenter EP93
Crenn-tpeHaxep «Cucrema
[POTHBOIOKaPHOT'O BOJAOCHAOKEHUS JIJISI
MpoBeeHNs Y4eOHBIX padoT 1o
MPOTHBONOKAPHOMY BOJIOCHA0KEHHIO;
JleMOHCTPallMOHHO-TPEHAKEPHBIH CTEH]T
«CHCTEMBI OITOBEIICHUS,

Crena-mnaniieT «lnansl moskapHon
HBaKyallMi»; IEMOHCTPAIIMOHHBIN MaTepHal.
Habop HarIAAHBIX TOCOOMH MO AUCIUTLINHAM
cnermasibHocTr 20.05.01 TToxxapHas
0e30MacHOCTh

Kadenpa sxomornu
U 3aIUTHI
OKpYXarouieu
cpensl

JlaGopartopus
TexHOC(hEepHOI
0e30MacHOCTH

225

24

Jlocka, pabouee MecTo IpernoiaBaTes,
yaeOHbIe HATJISATHBIC TTOCOOMS, CTIpaBOYHAs
nTeparypa

CToJT 2-X MECTHBIN CTYACHUECKUH - 12 mmIT.
Ctout rperoaaBaTens - 1 mrT.

CTynbsl CTyIeHIECKHUE - 24 mT.

Jlocka mIKoMbHAs 3-X cTBOpYaTas - 1 mrT.
IIpoexTop Beng MS 500 DLP2500ANSI
SVQA 800x600

DKpaH A5 IPOSKIIHOHHON TEXHUKHU
ProjectaProView na mratuse 178x178
MuTepakTiBHas nocka Legamaster
Professional 120x67 MuTtepakTHBHAS 10CKa
s o0ydenus u npe3eHTanmii Presenter EP93
Mono6mox MSI AP 1920-095 RRU MY
Canon- SENSYS MF 4430 CucreMHsIii 610K
KRAFTWAYV credo KS35C 2800/512/805/1
JlabopaTopHOE 000pyIOBaHNE:!

1. Knacc-kommeKt jgabopatopust
IUIs1 DKOJIOTHYECKUX UCCIIEJOBAHUI BOJIBL,
BO31yXa, MouBbl «IXb» 8.300.3 - 9 wT;

2. Tlpubop ans onpenenenus OB u
\/-ra3oB B BO3yxe - 2 IIT;

3. bapomerp-anepoun - 2 urT;

Kadenpa sxomoruun
1 3aIUTHI
OKpYy>Karolein
cpebl




AHeMOMETp KpbUIbYATHIH - 1 1IT;
I'urpomerp M3 4 — 1 wT;
Acnmpartop A-800 - 2 m;
Muxkpockon MCB-10 - 1 wt;
Muxkpockon MBY 4A - 1 mir;

. Mukpockon cBernbiif XX - 2 mT;
10. Mukpockon MUY -1-2 mir;

11. Mukpockon MUVY-9 1 mr;

12. T'azoananuzatop YI'-2 - 1 mr;
13. Anemomerp pydHoii - 1 1wT;

14. Pa3noBec 4 xiacc - 1 KOMILL.;

15. JIroxkemerp FO116 - 1 T

16. Tutpomerp -1 m;

17. T'azoanamuzarop 102 ®AOIM - 1

© XN~

18. T'azoanamzatop 'AU-1 - 1mT;

19. Becot TYP PRL T A13 - 1 wr;

20. ®orokanopumerp KOK-2- YXIJI
4.2 - 2 T,

21. Becwr BJIA-200Mm - 1 mT;

22.T a30aHaJIN3aToP
0b020045 - 1 mwrT;

HabGop HammsImHBIX TOCOOHME 110
VCIIUTUIMHAM HaTPaBJICHHSI MO OTOBKU
20.03.01 TexHochepHas 6€30IaCHOCTD;

Hanpasnenus MOJITOTOBKH|
Maructpatypbl 20.04.01 TexnochepHas
0€30I1acHOCTb.

KBO

TTomemenue .

JIsl CAMOCTOSITEILHOM paOOThI

* (ITomenieHue s
XpaHeHHs U
npoduakTIyec
KOT'O
00CITY)KUBAHUS
yaeOHOTO
000pYIOBaHUS:

- [JIabopaTopus 225 10 VueGHbIe HATIISAAHBIE T0COOHS, cripaBouHas | Kadenpa sxomoruu
TexHOC(epHOU nuTepatypa; Monoonok MSI AP 1920-095 U 3aLIUTHI
6e30MacHOCTH, 226 RRU; MOV Canon- SENSYS MF 4430; OKPYKaIOIIEH Cpe/ibl
Jlabopatopus
[0’KapHOU
0€30MacHOCTH.

225,226

Kadenpa axomornmn
1 3aIUTHI
OKpYKAIOIIEH Cpe/Ibl




JlomonHeHus 1 M3MEHEHHs B paboueii mporpamMmme 3a
/ yueOHBIH o

B pabouyro mporpamMmy
(Ha¥MeHOBaHHUE JUCLIUILUIMHEI)

JUTS HATIpaBJICHUs! (CIICIUATEHOCTH )
(HOMep HampaBJICHUs)

BHOCATCA CICAYIOHNIUC NJONOJHCHUA U UBMCHCHUA !

JlomonHeHust 1 H3MEHEHHS BHEC
(momwxHOCTH, @.1.0., TOAINCE)

Pabouas nmporpamMma nepecMoTpeHa 1 0100peHa Ha 3aceqaHuu Kadeapsl

(manmeHoBaHme Kadeaps)

«» 20T.

3apemyrommii kKadeapon
(Toammuce) (©.1.0.)
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