MWHOBPHAYKU POCCUU
®EANEPAJIbHOE FOCYAAPCTBEHHOE BIOIXKETHOE OBPA30BATEJNIbHOE YYPEXOEHUE
BbICLLUEIO OBPA30BAHUA
«BOPOHEXCKWUW rOCYOAPCTBEHHbIN YHUBEPCUTET MHXXEHEPHbIX TEXHOJIOMM»

YTBEPXOAIO
N. 0. npopekTopa no yyebHon paboTte

) OOKYMEHT NOAMNCAH
("IE] .. QJIEKTPOHHOM NOAMNUCHIO

CepTucukar: 00854147D9DB094CCIBCA23534D24EC1A8 BaCMneH Ko B " H "

Bnageney;: Bacunenko Butanuit Hukonaesuy (I'IO,CI.I'II/ICb) (‘DMO)

[eiicteuteneH: ¢ 26.09.2023 no 19.12.2024
«30» maga 2024 r.

PABOYAA NPOIrPAMMA
ANCLUUNINTNHDI

Pusnyeckan n KonrnounagHasa xumums

HanpaBneHme noaroToBku

19.03.03 NMpoAayKkTbl NTNTaHUA XXUBOTHOIO NPOUCXOXOEHUSA

HanpaBneHHoCTb (Npodusb)

TexHOnornm NPoAYKTOB XXNBOTHOIO MPOUCXOXOEHUS]

KBanudukaums BbinyCKHUKA

GakanaBp

BopoHex



1. Ulenun n 3apauv AUCUMNSIUHDI

Llenbto ocBoeHMss gucumnnuHbl "®duamyeckass M KonnouagHas xumma" sBnseTcs
dhopmmpoBaHne komneTeHumn obyyatowerocs B ob6nactv npodeccnoHanbHoOn 4eATENbHOCTH
n cdepe npodeccnmoHanbHon aeatenbHoCcTU: 22 [lluweesas npoMbILUIEHHOCMb, 6K/lYas
rnpou3eo0cmeo Harumkoe U mabaka (8 cghepe mexHonoauli KOMneKcHouU rnepepabomku
MSICHO20 U MOJI0YHO20 CbIpbs).

[dvcumnnuHa HanpaBneHa Ha pelleHne 3agad npodeccuoHanbHOW AesTenbHOCTU
cnefywuwlero Tuna: Hay4yHo-uccriefogamersibCKUl; npou3go0CcmeeHHO-mMexHo102u4ecKul;
ope2aHu3alyUOHHO-yrpasieH4YecKull; NPOeKMHmIU.

lMporpamma cocTaBneHa B COOTBETCTBUM C TpeboBaHusmu DdenepanbHOro
rocyaapcTBeHHOro obpasoBaTefnibHOro cTaHgapTa BbiClero ob6pas3oBaHUA Mo HanpasfEHWUIO
noarotoBkn 19.03.03 MNMpoayKTbl NMMTAHWUA XXUBOTHOTO NMPOUCXOXOEHWS.

2. NepeyeHb nnaHupyemMbix pe3ynbTaTOB OOYy4YeHWUsl, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOeHUs o6pa3oBaTeNibHOMN NpPorpaMmbI

Ne Kon dopmynupoBka Koa n HanmeHoBaHue nHQUKaTopa AOCTUXKEHUA
n/n | Komnert KOoMMeTeHUuUn KOMMeTeHUuUn
eHuun
1 OlK-2 CnocobeH  npumeHsTb | MO1onk, — [pumeHaeT uanko-maTeMaTU4ecKkMi annapar,

OCHOBHbl€  3aKOHbl U | OCHOBHble  3aKOHbl  XMMWM  Ans peweHns  3agad
MeToAdbl MccneaoBaHui | npodeccroHanbHoOW AeaTenbHOCTU

eCcTeCTBeHHbIX Hayk ansa | UO2onk2 - Pewaet CTaHAapTHbIe 3agauu B
pelleHus 3afad | npodreccroHanbHomn AeaTenbHocTu c npuMeHeHneM
npogeccuoHansHom €CTEeCTBEHHOHAY4YHbIX U OOLLENHXEHEPHBIX 3HAHWI
OesATernbHOCTH

Koa u HaumeHoBaHWe MHAUKaToOpa Pe3ynbTaTbl 06y4yeHus (noka3aTenu oueHMBaHUSA)

AOCTUXEHUSI KOMNeTeHUUU
UWo1onk2 — TlpumeHaeT usnko- | 3HAET: OCHOBHbIE MOHATUS U 3aKOHbl (PU3NYECKOW M KOSITOMOHON
MaTemMaTuyecKkui annapar, | XMMuu, HeobxoaouMmble ONsl pelweHus 3agady npodeccrMoHanbHOM

OCHOBHble  3aKOHbl  XUMWUW  ONS | AeATEeNbHOCTU
pelleHua 3agay npodpeccmoHanbHOM | YMeeT: onpeaensaTb NopsakM TEPMOAMHAMUYECKUX U KMHETUYECKUX
OeATenbHOCTH. XapaKTEPUCTUK XMMUYECKMX PeaKkLUin 1 NpoLeccoB

BrnageeT: OCHOBHbIMW HaBblkKaMW MHTEPNPETMPOBAHUS MOSYYEHHbIX
JaHHble Ha OCHOBE MPUOOPETEHHbIX TEOPETMYECKUX 3HAHWUIA MO
M3NYECKON U KONNONOHOW XUMUU

WO20nk. — Pelwaetr crtaHgapTHble | 3HaeT: OCHOBHbIE MOHATUSA M 3aKOHbl (OU3NYECKOM U KOSNOUOHON
3agaym B npodeccnoHanbHon | xumMuK, Heobxooumble Ons pelleHust 3agadvy npodeccuoHanbHon
OEATEeNbHOCTM  C  MPUMEHEHMEM | OeATENbHOCTU

€CTeCTBEHHOHaYy4HbIX M | YMeeT: NpoBOAUTb pacyeTbl C UCMOMNb30BaHWEM OCHOBHbIX 3aKOHOB U
O6LLENHKEHEPHBIX 3HAHWN ypaBHeHUn hn3N4eckon U KonNmouaHon XMMmumn B npoeccuoHansHomn
AesTenbHocTH

BrnageeT: OCHOBHbIMW HaBblkaMW MHTEPNPETMPOBAHUS MOSYYEHHbIX
pacyeTHbIX U 3KCNEepUMeEHTanbHbIX AaHHbLIX 8 MpPogheccuoHasIbHOU
dessmenbHocmMu

3. Mecto aucumnnuHel (Moayns) B ctpyktype OOl BO

OucumnnnHa oTHocutcs K obsisamernbHolu Yacmu bBnoka 1 OOl OucuymnnuHa
aBnsieTca 0693aTenbHOM K U3YYEHUI0.

M3yyeHrne aucumnnmHbl OCHOBAHO Ha 3HAHMSX, YMEHUSIX U HaBblKax, NONy4YeHHbIX Npu
N3yyeHUn oby4varwmnmmucs AMCUMNUH HeopaaHuuyeckasi xumusi, AHanumu4yeckasi XUMUS,
Mamemamuka, @u3uka, MlHebopmamuka.

AdvcumnnuHa siBnsieTcs NpeawecTByowen ans ulyvyeHus amcumnnuH OpaaHudyeckasi
xumusi, Xumusi nuwu, [lpoueccbl u annapamel, Y4yebHo-uccnedosamernbckas paboma
cmydeHmos, Npou3zsodcmeeHHas npakmuka, Hay4Ho-uccrnedosamersibckas paboma.


https://login.consultant.ru/link/?req=doc&base=LAW&n=214720&date=17.02.2021&demo=1&dst=100092&fld=134

4. O6bem gucumnnuHbl (MoAayns) U BUAbI y4ebHOM paboThbl

O6was TPyAOEMKOCTb ANCLUUTNMITNHbI (MOLI,yJ'IFI) cocTaBnseT 2 3a4eTHble eaNHULbI.

Buabl yue6HoM paboThbl PacnpepeneHue
TPYAOEMKOCTHU
Bcero ak. 4 no cemecTpam,
akK. v
3 cemecTp

O6Lwasa TpyaoeMKoCcTb ANCLMNNUHBI (MOAYNSA) 72 72
Konmakmmuas paboma, 6 m.u. ayOumopHble 3aHSImusi: 46,6 46,6
Jlekuum 30 30
8 mom 4ucrie 8 hopme rpakmu4eckol Nod20moeKu - -
[NpakTnyeckne/nabopartopHbie 3aHATUS 15 15
8 moMm 4ucrie 8 hopme rpakmu4eckol rnod2omoeKu - -
KoHcynbTauum Tekylimne 15 15
Budbl ammecmauyuu, 3a4em 0,1 0,1
CamocmosimesnbHast paboma: 25,4 25,4
MpopaboTtka maTtepuanoB no nekuusMm, yyebHukam, Yy4ebHbIm

12,4 12,4
nocobusam
[MoaroToBka K npakTu4ecknm/nabopaTopHbIM 3aHATUAM 7 7
Opyrve Buabl camocTosaTenbHon paboThl 6 6

5 CopepxaHue AaucuunnuHbl (MoAayns), CTPYKTypupoBaHHOE MO Temam

(paszpenam) ¢ ykasaHMem OTBeAEHHOro Ha HUX KONMUYecTBa akageMU4YecKUX 4acoB M

BUAOB Y4eOHbIX 3aHATUMN

5.1 CopepxaHue pasgenoB AUCLUMNIUHDI

Ne HanmeHoBaHue CogaepxaHue pasgena TpynoeMkocTb
n/n pasgena gucLmMnivHbl (ykasbigaemcs 8 Qudakmu4eckux eOuHUYax) pasgena, Jachl
OCHOBbI XMMUYECKOMN MepBbIn 3aKOH TEPMOANHAMMKN. 15
TEPMOANHAMUKMN Tepmoxmmms™.
BTopoli 3akoH TEpMOgMHAMUKN.
TepMmognHaMmmnyeckne noTeHunansl.
2 | TepmoanHammyeckoe M3oTepMbl Xummyeckon peakumn. KoHCTaHTbl XMMUYECKOon 7
onvcaHne XMMN4ecKmnx peakuuu.
paBHOBECUI BrnivsiHne TemnepaTypbl HA XMMUYECKOE paBHOBECKE.
3 | Xumuyeckas kuHeTrka u | dopMarnbHble KMHETUYECKNE YpaBHEHUS OOHOCTOPOHHMUX 13,4
KaTanus peakuun.
BrnivsiHne TemnepaTypbl Ha CKOPOCTb peakumu.
[[OMOreHHbI,  PepMEeHTaTMBHBIA U FeTeporeHHbIN
KaTanms.
4 | TepmognHamunka TepmoguHammyecke yHKLUN NOBEPXHOCTHOIO CI1os. 19
NMOBEPXHOCTHbIX [MoBepXxHOCTHbIE sABNEHUN: agcopbuus.
SABM1EHUIN
5 | OcHoBHble cBOMCTBA Buakl ancnepcHeix cuctem 16
ONCNEPCHBIX CUCTEM YCTOMYMBOCTb OUCNEPCHBIX CUCTEM*
KoHcynbmauyuu mekyujue 15
Budbl ammecmauuu, 3a4em 0,1
5.2 Paspgenbl gucumnnuHbl U BUAbI 3aHATUNA
Ne Jlekuuu, NP, CPO, akuvac
HanmeHoBaHue pasgena aucumnnmHbl
n/n akK vac ak. yac
1 OCHOBbI XMMN4YECKOWN TEPMOANHAMMKIN 6 4 5
2 TepMmognHaMmnyeckoe onncaHne XMMMYECKMX paBHOBECUN 4 - 3
3 Xnmmyeckas KMHeTUKa U Katanua 4 4 54
4 TepMognHaMmKka NOBEPXHOCTHbLIX SIBNIEHWI 8 4 7
5 OCHOBHble CBONCTBA ANCNEPCHbLIX CUCTEM 8 3 5
KoHcynbmauyuu mekyujue 1,5
Budbi ammecmauuu, 3a4em 0,1




5.2.1 Nlekumn

Tpy

No HanmeHoBaHune noe

- pasgena TemaTtnka NeKUMOHHbIX 3aHATUN MKO

ONCUMNIUHBI CThb,
yac
OcHoBbl xumuyeckort | OCHOBHbIE MOHATUS  XMMWYECKONM TepmoguHamuku. [lepBbIi  3aKOH
TepMOANHAMUKN TepMoanHaMunkn. AHTanbnusa. Tepmoxmumusa. 3akoH [fecca u cneactsng mns
Hero. PacyeTt TennoBbIX ah(peKkToB XMMMYECKUX peakuuin. BTopon 3akoH

1 TEePMOONHAMMKN. TepmognHamuyeckue noTeHumnansl. Kputepun | 6
BO3MOXHOCTW CaMOMPOM3BOSIbHOMO MPOTEKAHWUS pPeakuMmM U yCroBus
paBHOBecus B cucTeMax. YpasHeHue Knayaumyca-KnanenpoHa. dasoBoe
paBHOBECME B MHOTOKOMMOHEHTHbIX CUCTEMAX.

TepmoanHammnyeckoe | XumMmyeckmin noteHuunan. M3otepmbl Xxumuyeckon peakumun. KOHCTaHThbI

o | OnucaHme XUMUYECKOM  peakuun. BnuaHne TemnepaTypbl Ha  XUMMU4YECKoe 4
XUMUYECKNX paBHoBecue. W3oxopa n wusobapa peakumn. TeopeTMyecKkuin BbIXO4
paBHOBECUN NPOAYKTOB peakUuu.
Xnmunyeckas OCHOBHbIE MOHATMSA M MOCTYyNaTbl XMMUYECKON KUHETUKM. DopmanbHble

3 | KMHeTVKa 1 kaTanua KMHETMYECKNE  ypaBHEHMSI  OOHOCTOPOHHMX  peakumi.  CnocoObl 4
onpegeneHna nopsigka peakumn. CnoxHbele peakumun. 3aBUCUMOCTb
CKOPOCTM peakumm oT Temnepartypbl. OCHOBHbIE MOHATUA KaTanuaa.

TepmoamHamuka TepmognmHammnyeckme GYHKUMU MOBEPXHOCTHOrO cnos. [loBepxHOCTHOEe
NMOBEPXHOCTHbIX HaTskeHue. [MoBepXHOCTHbIE sBNEHus: agcopbums. MoHomonekynspHas
ABMNEHUN Teopust agcopbuumn JleHrmiopa. [loBepXHOCTHO-aKTMBHbIE BeLLEeCTBa.

4 Mmapodunumsaums n rmgpodobusaums nosepxHocTen. Aacopbums Ha 8
TBepAblXx agcopbeHTax. Agresvs u cMaduMBaHuve. Bo3HWKHOBeHWe
3MNeKTPUYECKOro 3apsga Ha  noBepxHocTM  pasgena  das.
ONEKTPOKUHETMYECKUIA NOTEHLMA.

OcHoBHble cBonicTBa | OCHOBHbIE CBOMCTBA AMCMEpPCHbIX cuctem. Knaccudpmkauma gucnepcHbix
avcnepcHeix cucteMm | cuctem.  CeguMeEHTaUMOHHAs  YCTOMYMBOCTb — OUCMEPCHbIX  CUCTEM,

5 arperatmBHasi yCTOMYMBOCTb. 30MM, CYCNeH3un, aMynbCun, MeHbl, NacThbl. 8
OCOBEHHOCTM  YCTOMYMBOCTM  3TUX CUCTEM, WX paspylleHve U
npakTudeckoe wucnonb3oBaHue. CTpykTypoobpaszoBaHME B OUCMNEPCHbIX
cucTemax.

5.2.2 MNpakTnyeckne 3aHATUSA
He npedycmompeHsi..
5.2.3 JlabopaTopHbIN NPaKTUKyM
Ne HavnmeHroBaHnne Tpyno-
HaunmeHoBaHne nabopaTtopHbix paboT €MKOCTb,
n/n pasgena QUCUUMIvHBI yac
OcCHOBbI XMMU4ECKOW OnpeaeneHne nHTerpanbHOM MOJSTbHOW SHTaNbLANN
1 TEPMOANHAMUKMN pPacTBOPEHMS KPUCTaNIMYECKON CONU 1 3HTanbnNuu 4
obpasoBaHusa TBEPAOro pacTeopa
3 XvMunyeckas KMHeTuka u OnpepgeneHne KOHCTaHTbl CKOPOCTU XMMUYECKOM peakuum 4
KaTtanus (PIP)
4 TepmoguHamuka Ancopbumsa opraHM4YeCKNX KACNOT N3 BOOHbIX PacTBOPOB 4
NMOBEPXHOCTHbIX SIBMIEHUA | HAQ aKTUBHOM yrne.
OcHoBHble CBOMCTBA - .
5 Koarynauus n ycton4mBocTb ruapodobHbIX 30men. 3
ONCNEPCHBIX CUCTEM
5.2.4 CamoctosTenbHas pabota obyyatowmxes (CPO)
Ne HavnmeHoBaHue Bug CPO Tpyno-
n/n pasgerna gQUCLUMNIvHbI €MKOCT
b, Hac
1. OCHOBbI XMMUYECKOW lMpopaboTka MaTepumanoB nNo nekuusm, yyebHvkam, 3
TepMoANHaMMKN y4ebHbIM Nocobuam
MoaroTtoBka K NpakTU4eCKNM/nadbopaTopHbIM 3aHATUAM 2




2. TepmoguHamuyeckoe MpopaboTka maTtepranos No nekumsam, yuebHukam, 3
onncaHue XUMUYECKNX y4ebHbIM Nocobusam
paBHOBECUN
3 XvMunyeckas KUHeTMKa 1 lMpopaboTka MaTepuranoB nNo nekuusm, yyebHvkam, 2,4
Katanms y4ebHbIM nocobusim
Opyrve Buabl camocToaTenbHom paboThl 3
4, TepmoamHamuka lMpopaboTka MaTepranoB No nekuusm, yyebHvkam, 2
MOBEPXHOCTHbIX SIBIIEHWI y4ebHbIM nocobusam
MogroToBka K NpakTU4ecknm/nadbopaTopHbIM 3aHATUAM 2
[pyrue Buabl caMoCcTosiTENbHOW paboThl 3
5. OcHoBHbIe CBOMCTBA MpopaboTka maTtepranos No nekumsam, yuebHukam, 2
OUCMEepPCHLIX CUCTEM y4ebHbIM nocobusam
[MoaroToBkKa K NpakTu4eckMm/nabopaTtopHbIM 3aHATUSM 3

6 YuyebHO-meTOAMYEeCKOe UM UHGOpPMaLUMOHHOEe obecnevyeHne AUCLUNIIUHBI
(mopyns)
[nsa ocBOeHUs1 ANCUMNNNHBI 06Yy4aoLWLMIACA MOXET UCNOSb30BaThb:

6.1 OcHoBHasa nuTepartypa

lenbpmaH, M. . KonnongHaa xumusa / M. WN. F'enbdman, O. B. Kosanesuy, B. T1.
KOctpatoB. — 8-e u3a., ctep. — CaHkT-letepbypr : JlaHb, 2023. — 336 c. — ISBN 978-5-
507-45847-9. — TeKCT : 3NEKTPOHHLIN // JlaHb : 9NeKTpoOHHO-bubnmnoTtevHas cucrtema. —
URL.: https://e.lanbook.com/book/288854

Axkynos, T. P. ®uaunyeckasn n konnomaHasa xmmMmus : y4ebHo-meToanveckoe nocobue / T.
P. Axkynos, ®. ®. 3nHHatoB. — KasaHb : KTABM um. Baymana, 2023. — 88 c. — TekcT :
3NEKTPOHHbIN // JTaHb : 3MEKTPOHHO-6MBNnoTeYHan cucTema. — URL:
https://e.lanbook.com/book/330551

®puagpuxcbepr, . A. Kypc konnomngHon xumum / [1. A. ®pugpuxcbepr. — 6-e m3a.,
ctep. — CaHkT-leTepbypr : JlaHb, 2023. — 412 c¢. — ISBN 978-5-507-47842-2. — TekcT :
3NEKTPOHHbIN // JTaHb : 3MEKTPOHHO-6MBNnoTeYHan cucTemMa. — URL:
https://e.lanbook.com/book/329105

HurmatynnuH, H. . dusmyeckas n konnomgHas xmmusa : ydebHoe nocobue / H. T.
HurmaTtynnuH. — 2-e u3g., ucnp. n gon. — CaHkt-lNeTtepOypr : JlaHb, 2022. — 288 c. —
ISBN 978-5-8114-1983-8. — TeKcT : 3neKTPOHHbIV // JlaHb : SNeKTPOHHO-6ubnmnoTeyvHas
cuctema. — URL: https://e.lanbook.com/book/212168

KymbikoB, P. M. ®uaunyeckas n konnongHas xmmus : yyedbHoe nocobue ona sysos / P.
M. KymbikoB, A. b. TTneB. — 3-e nsg., ctep. — CaHkT-leTtepbypr : JlaHb, 2022. — 236 ¢c. —
ISBN 978-5-507-44162-4. — TeKCT : 3NeKTPOHHbIV // JlaHb : SNeKTPOHHO-6ubnmnoTeyvHas
cuctema. — URL: https://e.lanbook.com/book/215750

Axkynos, T. P. ®uauyeckasn n konnovagHaa xumus. / T. P. Akynos, ®. ®. 3uHHaTtoB I, H.
3avHaweBa— CaHkrt-letepbypr : JlaHb, 2021 - 412 c. Pexum pgoctyna:
https://e.lanbook.com/book/176871

6.2 [JononHuTenbHas nutepartypa

dusnyeckasa n konnovagHasa xmmus. MNMpaktnkym : yyebHoe nocobue / 1. M. Kpyrnskos,
A. B. HywTaesa, H. I'. BunkoBa, H. B. KoweBa. — CaHkT-lleTepbypr : JlaHb, 2022. — 208 c.
— ISBN 978-5-8114-1376-8. — TeKCT : 3fEeKTPOHHbLIN // JlaHb : anNekTpOHHO-bubnuoteyvHas
cuctema. — URL: https://e.lanbook.com/book/211136

Muwwnna, C. WN. KonnongHaa xumus : yvyebHoe nocobue / C. N. MuwwnHa, A. M.
3umHsakoB. — [lensa : MY, 2020. — 72 c. — ISBN 978-5-907364-12-7. — TekcT :
ANEKTPOHHbIN // JlaHb : 3NEKTPOHHO-OMbnoTeyHas cucrtema. — URL:
https://e.lanbook.com/book/322733

Bonpapesa, J1. 1. dusmyeckas n konnoungHas xmmusa (Teopua n npaktuka) : ydebHoe
noco6bue / J1. IN. bongapesa, T. B. MactiokoBa. — BopoHex : BI'YUT, 2019. — 287 ¢c. —
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ISBN 978-5-00032-409-7. — TeKCT : 9NeKTPOHHbIN // JlaHb : 3NeKTPOHHO-6MGNMoTeYHasa
cuctema. — URL: https://e.lanbook.com/book/130212

Kypkmn, O. T1. KonnougHas XuMusa: UNNIOCTPUPOBAHHBLIN  MOLYNbHbBIA  KYpC
nabopaTtopHbIx paboT : yuebHoe nocobue / O. . XKypknH. — Ydpa : YITHTY, 2019. — 80 c. —
ISBN 978-5-7831-1847-0. — TeKcT : 3neKTPOHHbIV // JlaHb : 3NeKTpPOHHO-6ubnmnoTteyvHas
cuctema. — URL: https://e.lanbook.com/book/179278

Bornkos, B.A. KonnongHasa xumusa. NoBepXHOCTHbIE SBIEHUS U OUCTNEPCHbIE CUCTEMbI
[OnekTpoHHbIN pecypc] : y4ebHuk / B.A. BonkoB. — 3nekTpoH. aaH. — CaHkT-lNeTepbypr :
Nanb, 2015. — 672 c. — Pexum poctyna:.https://e.lanbook.com/book/65045 — 3arn. ¢
3KpaHa.

BactokoBa, A.H. Twunosble pacyeTbl MO U3MYECKON W  KOMSIOMOHON  XMMUK
[OnekTpoHHbIN pecypc] : ydyebHoe nocobue / A.H. Bacwkosa, O.[1. 3apgauuHa, H.B.
HacoHoBa, J1.L. MNepenénknHa. — 3nekTpoH. gaH. — CaxkT-MNeTtepbypr : JNlanb, 2014. — 144
c. — Pexxum pgoctyna:.https://e.lanbook.com/book/45679 — 3arn. ¢ akpaHa.

dusmyeckasa n konnomgHaa xumna [TekcT] : npakTukym : yyebHoe nocobue ansa cTya.,
oby4y. no Hanpaenenuto 270800 (rpud YMO) / . M. Kpyrnskos [u gp.]. - CI16. ; M. ;
KpacHogap : JlaHb, 2013. - 208 c.

Kyopswesa, H. C. dusndeckaa xumusa [TekcTt] : yuebHuk gns 6akanaspos (rpud MO) /
H. C. Kyapswesa, J1. I'. boHgapesa. — M. : FOpanT, 2012. — 340 c.

UykuH, E. L. KonnounaHas XNMUA [TekcT] / E. . LLykuH,
A. B. lNepuos, E. A. AmenunHa. — M. : lKOpanT, 2012. — 444 c.

Mepuoaunyeckne nsganuns: XypHan puamnyeckon xmmmn. XXypHan npuknagHon XmMnu.
N3BecTua BY30B. XumMus n xummnyeckaa texHonornda. PXX. dunsndeckaa xmumums.

6.3 lNepeyeHb y4yebHO-MeTOAMUYECKOro obecrneyvyeHUs ANsi CaMOCTOATENIbHOW
paboTbl obyyarLwmxcs

1. MacTtiokoBa T. B. ®usmyeckas n konnomgHasa Xumusa [ONeKTPOHHbIN pecypc]:
3aflaHMs K KONMOKBMYMam W pacyeTHO-MpakTudecknm pabotam AOns CaMOCTOATENbHON
paboTbl CTyOgeHTOB [Ans CTygeHToB, oOydawwmxca no HanpasneHusam 18.03.01 —
«Xumnyeckasa TexHonorus», 18.03.02 — «3OHepro- u pecypcocbeperatoime npoueccbl B
XUMUYECKON TexHorormm, Hedtexummmn n buotexHonorum», 20.03.01 — «TexHoccepHas

B6e3onacHocTb», O4YHOW opMbl 00yyeHus. - BopoHex, 2015. Pexum pocrtyna:
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1172 — 3arn. ¢ akpaHa.
2. MacTtiokoBa T. B. dusmyeckasa u KonnomgHas Xxumms [OneKTpoHHbIM pecypc] :

MeToaudeckue ykasaHuss Ona nabopaTtopHbix paboT no HanpaeneHuto 18.03.01 -
«Xumnyeckaa TexHonormsi» / T. B. MactiokoBa; BI'YUT, Kadegpa dusndeckon wn
aHannTU4eCcKon XUMUN. - BopoHex : BIryur, 2015. - 73 C.
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2728 — 3arn. ¢ akpaHa.

6.4 [lepeyeHb pecypcoB WHGPOPMALMNOHHO-TENIEKOMMYHUKALUOHHON CeTU
«MHTEepHeT», HeOGXOANMbIX ANt OCBOEHUS1 QUCLMNIUHBI

HaunmeHoBaHue pecypca cetu «MHTepHEeT» OneKTPOHHbIN agpec pecypca
Hayy4Hasi anekmpoHHasi bubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamenbHas niamgpopma «Opadtim» https://urait.ru/

OEC «JlaHb» https://e.lanbook.com/

AUNBC «Mezaallpo» https://biblos.vsuet.ru/MegaPro/Web
Calm MuHucmepcmea HayKu U ebicuuie20 obpa3oeaHusi http://minobrnauki.gow.ru

PO

OnekmpoHHas uHgopmayuoHHO-obpasogameribHasi http://education.vsuet.ru

cpeda ®I6OY BO «BIr'yut



https://e.lanbook.com/book/130212
https://e.lanbook.com/book/179278
https://e.lanbook.com/book/65045
https://e.lanbook.com/book/45679
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1172
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2728
https://urait.ru/
https://e.lanbook.com/
https://biblos.vsuet.ru/MegaPro/Web

6.5 [lepevyeHb WHMPOPMALUOHHLIX TEXHONOINMW, UCMNONb3yeMbIX MNpuU
ocyliecTBneHMn obpasoBaTenibHOro npouecca no AUcuuniuHe (Moaynr), BKroYas
nepevyeHb MNpPOrpaMMHOro obGecneyeHusi, COBpPEeMEeHHbIX npodeccuoHanbHbIX 6a3
AaHHbIX U UHPOPMALIMOHHbIX CMPaBOYHbIX CUCTEM

lMpu  u3yyeHuu  OucyurnnuHbl  ucrionib3yemcsi  npoepamMMmHoe  obecrieyeHue,
cospeMeHHble rpogeccuoHarsribHble 6a3bl 0aHHbIX U UHGOPMaUUOHHbIE CrpasoyHble
cucmembl: ONUOC yHusepcumema, 8 moM 4ucsie Ha base npoepamMMHOU nnamagopmMbl
«Cpeda anekmpoHHo20 oby4eHuss 3KL», aemomamu3upoeaHHasi UHopmauyuoHHas ba3a

«MMHMepHem-mpeHaxxepbi»,

«MlHmepHem-ak3ameH» U np. (ykasamb  cpedcmea,

Heobxo0uMebl 011 peasniusayuu OUCUUNIIUHbI).

an/I oCBO€HUNn AONCUUNIUHDbI

ncnonb3yetcsaA JIMUEH3NMOHHOE U OTKpPbITOe

nporpammHoe obecnevyeHue

Mporpammbl

JNnuensun, PeKBU3NTbI NnoAaTBepXxAaawLwero AoOKymMmeHTa

Adobe Reader XI

(6ecnnatHoe lMO) https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-
distribution.html

AnbT ObpasoBaHue

JInuenaua Ne AAA.0217.00 ¢ 21.12.2017 r. no «beccpoyHo»

Microsoft Windows 8

Microsoft Windows 8.1

Microsoft Open License, Microsoft Windows Professional 8 Russian Upgrade
Academic OPEN 1 License No Level#61280574 o1 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office
Professional Plus 2010

Microsoft Open License, Microsoft Office Professional Plus 2010 Russian
Academic OPEN 1 License No Level #48516271 ot 17.05.2011 r.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office 2007
Standart

Microsoft Open License, Microsoft Office 2007 Russian Academic OPEN No
Level #44822753 ot 17.11.2008https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Libre Office 6.1

Jinuensma Ne AAA.0217.00 ¢ 21.12.2017 r. no «BeccpoyHo» (BkntoueH B
YCTaHOBOYHbIN NakeT onepaunoHHon cuctembl AnbT ObpasoBaHmne 8.2)

7 MaTepuanbHoO-TeXHM4YecKoe obecneyeHne AMcCUMNInHLI (Moayns)

Y4ye6Has ayautopus
Ansi npoBeaeHus
y4eOHbIx 3aHATMI Ned02

MNepeHocHo npoekTop Acer ¢ HAaCTOMNbHbLIM NPOEKLNOHHBIM 3KPaHOM

Y4ye6Has ayautopus
Ans npoBeAeHus
y4eOHbIx 3aHATUM Ned50

Habopbl 4eMOoHCTpaLMoHHOro 06opyaoBaHMs U y4ebHOo-HarnagHbIX nocobun,
obecneunBaloLme TemaTudeckne unntoctpaumm, npoekrop Vivitek DH765Z-
UST, akpaH HacTeHHbIn Digis Space cdopmart 16:9 131" (300x300), pabouas
noBepxHocTb 165x290 MW, akTnBHas MHCTaNNSALMOHHas MOHUTOPHas
akyctudeckas cuctema SAT 62 A G2-6,5", aHanoroBbI MUKLLEP Ha 6 kKaHanoB
(LDVIBZ6) (B koMnniekTe ¢ kabenamu mnkpodoHHeiMu {LR (M)-TRS, munkpodoH
KOHAEHCAaTOpPHbIN KapavouaHbin Shure - CVG18D-B/C Ha rycuHom wee.

YyebHasn ayputopums
Ans npoBeaAeHusi
y4eOHbIx 3aHaTUM Ne37

MpoekTop Epson EB-955WH, mukwepHbln nynsT ¢ USB-uHTepdericom
Behringer Xenyx X1204USB, akTtuBHas akyctuyeckasa cuctema Behringer
B112D Eurolive, akyctnyeckas ctonka Tempo SPS-280, komnnekT 13 3
MukpodoHoB B kence Behringer XM1800S Ultravoice, MukpodoHHasa cTonka
Proel RSM180, 15.6" HoytOyk Acer Extensa EX2520G-51P0, Be6-kamepa
Logitech ConferenceCam BCC950 (USB), akpaH ¢ anektponpusogom CLASSIC
SOLUTION Classic Lyra (16:9) 308x220.

YyebHas ayauTopus
AnA npoBeaeHUA
y4eOHbIx 3aHATUI Ne436

PedpaktomeTtp UP®-454, uentpudyra LJIMH - P-10, cnektpodoTtomeTp KOK -
3-01, nonspumetp CY-4, nonspumetp CY-4, KOHLUEHTPALUMOHHbIN KONTOPUMETP
K®K-2, pH-meTp-150 ml1, cnektpodotomeTp KPK-3 kM, KOHLEHTPaALNOHHbIN
konopumeTtp KOK-2, nonspumeTtp-caxapumetp CY-5, pedpakromeTp, pH- meTp-
150 ml1, mukpockon MBC-10.

YyebHas ayputopums
Ans npoBeaeHusi
y4eOHbIx 3aHATUM Ne437

Mogaynb «TepMmuyeckuin aHanns», Moaynb « TepmocTaTy», Mogynb
«YHuBepcarbHbIA KOHTPOMNEpP», MOAYMb «NEKTPOXuMUsa», TepmocTaT S0k-
2010.05-03, yctaHoBKa konopumeTpucekasi, koHaykrometp TYPE-OK-102/1,
npnbop PebnHaepa, KOHUEHTpaLMOHHbIN koropumeTp KPK-2, nonspumeTp-
caxapumeTtp CY-5, pedpaktoMeTp, 6aHsa BoasiHas.

YyebHas ayputopums
AnA npoBeaeHUA
y4eOHbIx 3aHATM Ned440

AyaunoBusyansHas cMcTeMa NeKLMOHHbIX ayauTopun (MynbTUMEONNAHBIN
npoektop Epson EB-X18, akpaH ScreenMedia), pedppakromeTtp NPP-454,
ueHTpndyra LWJIMH - P-10, cnektpocdotomeTp KPK -3- 01, nonapumetp CY-4,



http://eopen.microsoft.com/

nonapumeTp CY-4, KOHUEHTpaLMOHHbIV koropumeTp KOK-2, pH-meTp-150 ml1,
cnektpodoTomeTp KPK -3 kM, KOHLLEHTPALMOHHBIV KoropumeTp KPK-2,
nonsapumMmeTp-caxapumeTp CY-5, pedppaktomeTp, pH- meTp-150 M1, Mukpockon

MBC-10.
YyebHan ayautopus AyanoBusyarnbHasi cMCTeMa NEKUUNOHHbIX ayanTtopuin (MynbTUME4NNHBIN
AnA npoBeAeHuA npoektop Epson EB-X18, akpaH ScreenMedia), moaynb «Tepmudecknii

y4ebHbIix 3aHaTUM Ned441 | aHanuay, moaynb «TepMmocTaT», Moayrb «YHUBEpPCarbHbIA KOHTPOSEPY,
MOAYINb «QnekTpoxummus», Tepmoctat 50k-2010.05-03, ycTaHoBKa
KonopumMeTtpucekas, koHayktomeTp TYPE-OK-102/1,

npnbop PebuHaepa, KOHLEHTpaLMOHHbIV konopumeTp KOK-2, nonapumeTp-
caxapumeTtp CY-5, pedpakromeTp, ctanarmomeTp CT-2, 6aHsa BogsHas.

YyebHas ayputopums XvMu4yeckasi nocyfa u peakTuBbl, QUCTUNSATOP.
ANA npoBeaeHUA
y4eOHbIXx 3aHATUI Ne438

YyebHaa aygutopus (noMelweHne gnsi camoctosTenbHon paboThl 06yyatoLwmxcs)
| Ne439 | Komnbtotep Intel Core 2 Duo E4600 - 2 wrt., komnbiotep AMD Athlon Il X2 255 - 2 w.

,D,OI'IOJ'IHI/ITGJ'II:HO, CcaMoCToATEeSIbHaA pa60Ta o6yqa+0Lu,|/|xc;|, MOXeET OCYLLECTBIIATbLCA
npn NCnoJib30BaHUN:

YutanbHble 3anbl KOMI'IbI-OTepr co cB0OOAHbLIM OOCTYrNnoM B Ce€Tb MHTepHeT n SﬂeKTPOHHbIMM
PeCcypCHOro ueHTpa O1bnnoTeYHbIMU 1 MHd)OpMaLI,VIOHHO cnpaBoYHbIMN CUCTEMaAMMN.

8 OueHo4Hble MaTepuanbl ANs NMPOMEXYTOYHOW aTtTecTauum obyvarLlmxcsa no
aucuunnu-He (Moaynio)

OueHo4Hble maTepuanbl (OM) ona gucumnnmHbl (MOAYNS) BKNKOYAIOT:

- MepeyeHb KOMMNETEHUMA C YyKa3aHMEeM WHOMKATOPOB AOCTMXKEHWA KOMMETEHLMHN,
3TanoB nx gopMUpPOBaHUS B NpoLEecce 0CBOEHNA 0b6pa3oBaTenbHOM NporpamMmbl;

- ONUCaHKe LLIKan OLEeHUBaHUS;

- TUNOBbIE KOHTPOSbHbIE 3a4aHUA WU NHblE MaTepuanbl, HeOOXoauMbIE ONS1 OLLEHKU
3HaHWN, YMEHWNI, HABbLIKOB;

- MeToguyeckMe martepuanbl, Onpegenswuwme npoueaypbl OLEHUBAHUSA 3HaAHUN,
YMEHUWI, HAaBbIKOB U (UNN) OnbiTa AEeATENbHOCTH.

OM npeacraBnaTCA OTAENbHBIM  KOMMMEKTOM W BXOAAT B COCTaB paboueun
nporpamMmbl AUCLUNNNHBbI (MOAYNSA) B BUAE NPUTOXEHMS.

OueHo4Hble maTepuanbl dopmupytotca B cootseTctBum ¢ 1 BIYUT «[lMonoxeHne o6
OLIEHOYHbIX MaTepmanax».



NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraHM3aunoHHO-MeToAMNYEeCKNE AAaHHbIe AUCLUMNIIUHBLI ANA 3a04HOU (hopMbI

obyyeHus
1.1 O6bembl pas3nuyHbiXx ¢opmMm y4yeOHOM paboTbl U BUAblI KOHTpoONns B
coOoTBeTCTBUMU C y‘-IGGHbIM nnaHoOMm
PacnpepeneHue
- TPYAOEMKOCTM NO
Buabl yueb6HOM paboThl Bcero ak. u cemecTpam, ak. u
2 kypc 4 cemecTp
O6wasn TpygoeMKoCTb ANCLMNINHBI (MOAYNSA) 72 72
KonmakmHas paboma, 8 m.4. ayOumopHble 3aHImMusi: 11,5 11,5
Jlekunmn 4 4
8 mom yucrie 8 hopme rnpakmu4eckol nod2o0moeku - -
MpakTnyeckne/nabopaTopHble 3aHATUSA 6 6
8 mom yucrie 8 hopme rnpakmu4eckol nod2o0moeku - -
KoHcynbTaumm Tekyime 0,6 0,6
PeueH3npoBaHNe KOHTPOIbHBLIX paboT 06yYaloLLMXCA-3a04HUKOB 0,8 0,8
Budbl ammecmauuu, 3a4em 0,1 0,1
CamocTosTensHasa pabora: 56,6 56,6
lMpopaboTka mMaTepmanoB Mo nekuusMm, Yy4ebHukam, y4ebHbIM 26,6 26,6
nocobusam
Opyrve Buabl camocTosiTenbHON paboThl 9 9
MoproToBka K NpakTuiecknm/nadbopaTopHbIM 3aHATUAM 21 21
MoproToBkKa K 3a4eTy (KOHTPOnb) 3,9 3,9




OLIEHOYHbIE MATEPUAIIbI
AndA NPOMEXYTOYHOU ATTECTALIUN

No AUCUUNIINHE

dusnyeckas n konnomagHaa XumMus



1 MNepeyeHb KOMNETEeHUMUIN C yKa3zaHUeM 3TanoB ux oopMmpoBaHuUA

Kon dopmynupoBka Koa v HaumeHOBaHWe MHAUKaTOpa AOCTUXKEHUA
Ne | komnete KOMNeTeHLun KoMneTeHuuun
n/n | HUuN
CnocobeH NnpuMeHsITb Wh1lonko — [pumeHsieT duanko-maTeMaTnyecknin annapar,
1 Or1K-2 OCHOBHbl€ 3aKOHbI U OCHOBHbIE 3aKOHbI XUMUN aonga peLueHna 3agad
MeTOoAbl NCCneaoBaHUN npoceccuoHansHon AeaTensHOCTM
€CTEeCTBEHHbIX HayK Ans WO20mk.2 - Pewaet CTaHAapTHbIe 3agauu B
peLueHus 3agav npodeccuoHaneHon nedatrenbHoCTU c npuMeHeHnem
npogeccuoHansHon €CTECTBEHHOHAaY4YHbIX U 0BLLENHXEHEPHBbIX 3HAHWI
AeAaTenbHOCTH
Koa n HaumeHoBaHue Pe3ynbtatbl 06y4YeHus (NoKa3aTenu oueHMBaHUs)
MHAOUKaTopa OOCTUXEHUSA
KOMNeTeHLun
MO1ork2 — T[pumeHsieT pum3mko- | 3HAET: OCHOBHblE MOHATUSE U 3aKOHbI (PU3MYECKOW M KOMSIOMAHOM

MaTemMaTU4eCcKun annapart, OCHOBHbIE
3aKOHbl XMMWUKN ONA peleHnda 3agad

XUMUK, Heobxogumble Ans peweHna 3agad HpOd)eCCMOHaHbHOVI
OEATENIbHOCTU

npoceCccuoHaneHoOn OeAaTensHOCTM

YMmeeT: onpefensite NOPsSAKA TEPMOAMHAMMYECKUX W KUHETUHECKUX
XapaKTepUCTUK XMMUYECKUX peakLmi 1 NpoLeccoB

BnageeT: OCHOBHbIMW HaBblKaMW WHTEPNPETUPOBAHUS MOMYyYEHHbIX
OaHHble Ha OCHOBE MpPUMOOPETEHHbIX TEOPETUYECKUX 3HAHWUIA MO
PU3NYECKON U KONNONOHOW XUMUU

N020nk-2

PewaeTt craHgapTHble
3apaun B npodeccuoHansHoM
AeAaTenbHOCTU c NpUMEHeHVeM

3HaeT: OCHOBHbIE MOHATUS U 3aKOHbI (PU3NYECKON U KOMMOUAHOM
XUMUK, Heobxoaumble ONs pelleHus 3agady nNpodeccuoHansHon
neaTenbHOCTH

€CTeCTBEeHHOHaYy4HbIX n
o6u.|,e|/|H>|<eHepr|x 3HaHuNn

YMeeT: NpoBoauTb pacyeThbl C UCMOMb30BaHMEM OCHOBHbIX 3aKOHOB U
ypaBHEHNN (OU3NYECKOM U KOMNSTIOMAHOW XMMUK B NpOodbeCccrMoHanbHom
OeAaTenbHOCTH

BrnageeT: OCHOBHbIMM HaBblKamu MHTEepnpeTnpoBaHmnA MNONy4eHHbIX
pacyeTHbIX N 3KCNnepuMmeHTalribHbIX AaHHbIX B I'IpO(*)eCCVIOHaJ'IbHOVI
OEATENIbHOCTU

2 [lacnopT OLEeHOYHbIX MaTepuasrnioB No AUCUUNNINHE

NHpekc
KOHTpONn
pyemou
KOMMeTeH
uuu (Mnn
ee 4yacTu)

Pasgenb! aucumnnuHbl

OueHo4Hble MaTepuansl
HanmMeHoBaHue NeNe
3agaHun

TexHonorusa/npoueaypa
oueHuBaHusa (cnocob KOHTpOrs)

1 NO1lonk-2

OCHOBbI  XMMWYECcKoMn
TEpPMOANHAMUKN

Tecmosoe 1-20

3adaHue

GnaHo4yHoe unu komnbromepHoe
mecmuposaHue
MpoueHTHaa wkana. 0-100 %;
0-59,99% - HeyOOBNETBOPUTENLHO;
60-74,99% - yooBneTBOPUTENBHO;
75- 84,99% -xopoLwuo;
85-100% - OTNN4YHO.

CobecedosaHue 21-40 lMposepka npernodasamenem
OTmeTKa B cucTeMe

«3a4YTE€HO — He 3a4TEeHO»

2 NO20nk-2

TepmognHamuyeckoe
onumcaHne XMmMn4yeckKmnx
paBHOBeCUI

Tecmosoe 1-20

3adaHue

GnaHo4yHoe unu KoMmnbtomepHoe
mecmupoeaHue
MpoueHTHaa wkana. 0-100 %;
0-59,99% - HeyoOBNETBOPUTENLHO;
60-74,99% - yooBneTBOPUTENBHO;
75- 84,99% -xopoLUo;
85-100% - OTNIMYHO.

CobecedosaHue

21-40 lposepka nperodasamernem
OTmeTKa B cucteme

«3a4YTE€HO — He 3a4TEeHO»




3 MO1omk-2 Tecmoesoe 1-20 GnaHo4YHoe unu KoMmnbomepHoe
3adaHue mecmuposaHue
MpoueHTHaa wkana. 0-100 %;
0-59,99% - HeyOoOBNETBOPUTESLHO;

XumMmyeckas KMHeTuka 60-74,99% - yooBreTBOpUTESBLHO;
M Katanus 75- 84,99% -xopoLuo;
85-100% - oTIM4HO.
CobecedosaHue 21-40 lNposepka npernodasamenem

OtmeTKa B cucteme

«3a4YTEHO — HE 3a4YTEHO»

4 WO20mk.2 Tecmosoe 1-20 GnaHo4yHoe unu KomnbomepHoe
3adaHue mecmuposaHue
MpoueHTHasd wkana. 0-100 %;
0-59,99% - HeyOOBNETBOPUTENLHO;
60-74,99% - yooBreTBOPUTENBHO;
75- 84,99% -xopoLwuo;

85-100% - oTnIM4HO.
CobecedosaHue 21-40 lMposepka npernodasamenem
OTmeTKa B cucteme

«3a4TEHO — HE 3a4YTEHO»

5 WO20nk-2 Tecmosoe 1-20 braHoyHOE unu KoMrbomepHoe
3adaHue mecmuposaHue
MpoueHTHas wkana. 0-100 %;
0-59,99% - HeyoOBNETBOPUTENLHO;
OcHoBHble cBOWCTBA 60-74,99% - ynoBrneTBOPUTESLHO;
ANCNepCHbIX cucTemM 75- 84,99% -xopoLuo;

85-100% - oTnnYHo.
CobecedosaHue 21-40 lposepka npernodasamenem
OTmeTKa B cucteme

«3a4TEHO — HE 3a4YTEHO»

TepmognHamuka
NOBEPXHOCTHbIX
ABNEHUN

3 OueHO4YHble MaTepuanbl Ans NPOMeXyTOYHOM aTTecTauumn

TunoBble KOHTPOSbHbIE 3afaHMA WNM UHblEe MaTepuanbl, Heobxoaumble ANA
OLeHKM 3HaHUW, YMEHWHN, HaBbIKOB U (MNKN) onbiTa AEATENbHOCTU, XapaKTepuUsyHLmnx
aTanbl ¢opMMpOBaHUS KOMNETEHUMHW B Npouecce OCBOEHMA obpasoBaTesibHOMN
nporpamMmmbil

[Ana OuEeHKM 3HaHUN, YMEHWA, HaBbLIKOB CTYLEHTOB MO AUCLMMNMHE MNPUMEHSETCS
BGanbHO-penTMHroBas cuctemMa oLeHKn cOOpMMUPOBAHHOCTN KOMMNETEHLUMN CTyAEHTa.

BanbHO-penTnHroBas cuctema OLEHKM OCYLLECTBISIETCA B TEYEHNE BCEro cemectpa npu
npoBeaEeHMMN ayauUTOPHbIX 3aHATUA N KOHTPONSA caMocTosTernbHon paboTol. Nokasatenamm OM
ABNAOTCA: TEKYLLMI ONpOC B BUAe cobeceaoBaHmsa Ha nabopaTtopHbiX paboTax u BbINONHEHNUS
TeCTOBbIX 3agaHun. OLEeHKN BbICTaBMAKTCS B COOTBETCTBMM C rPadMKOM KOHTPONS TeKyLlen
yCneBaeMoCTU CTYAEHTOB B aBTOMAaTU3NpPOBaHHyl cuctemy 6a3 gaHHbix (ACYBL) «PenTuHr
CTYOEHTOBY.

O6yvatowmnnca, HabpaBwmi B cemectpe bonee 60 % OT MakcMmarbHO BO3MOXHOM
BGanbHO-PENTMHIOBOW OLIEHKM paboThbl B CEMECTpe MnosiyyaeT 3a4eT aBTOMaTUYECKM.

CTyaeHT, HabpaBLwuK 3a Tekywy paboTty B cemecTpe MeHee 60 %, T.K. HE BbINOMHUA
BClO paboTy B cemecTpe no 06bekTUBHbIM nNpudnHam (6onesHb, oduumansHoe ocBoboXxaeHne
M T.N.) JonyckaeTcsa OO 3a4yeTa, OOHAKO €My [JOMOMHUTENbHO 3afalTcsl BOMPOCHI Ha
cobecenoBaHun No pasgenam, BbIHOCUMbIM Ha 3a4eT.

ATtTecTtaumsa oby4datouleroca no AucuMnivHE NpoBOAUTCA B POpMEe TECTUPOBAHUSA U
npegycmaTpmBaeT BO3MOXHOCTb nocrieaytoulero cobecenoBaHus (3aveta). 3a4eT NnpoBOAMTCH
B BMAE TECTOBOro 3agaHusa unu cobecenoBaHms.

Kaxgbi BapuaHT TecTa BknoyaeT 20 KOHTPOSbHbIX 3a4aHUN, U3 HUX:

- 7 KOHTPOJIbHbIX 3a4aHN Ha NPOBEPKY 3HAHUN;

- 7 KOHTPOJIbHbIX 3a4aHnin Ha NMPOBEPKY YMEHWU;



- 6 KOHTPOSbHbIX 3aaHNN HAa NPOBEPKY HAaBLIKOB.

B cnyyae HeyooBneTBOpPUTENBHOW COayn 3adeta CTYAEHTY nNpefocTaBnsieTcs npaso
NOBTOPHOW CAayM B CPOK, YCTAHOBSIEHHbIN ONSA NUKBMAAUMM aKageMU4Yeckon 3afOfMKEeHHOCTU
Nno MToram COOTBETCTBYlOLLEN ceccun. [1pn NOBTOPHOM caayve 3aveTa KONMYecTBO HabpaHHbIX
CTyAeHTOM 6GannoB Ha nNpeapiayLemM 3a4eTe He y4UMThbiBaeTCs.

3.1 Tecmbl (mecmoesie 3adaHusi)

3.1.1. lWughp u HaumeHo8aHuUe KoMIemeHyuu

OlK-2 CnocobeH npUMEHATb OCHOBHbIE  3aKOHbl M MeToAbl  UCCregoBaHWi
€©CTECTBEHHbIX HayK A5 peleHns 3agay npogeccrnoHanbHOM AeATeNbHOCTH

Ne TecToBOe 3aaHne C BapuaHTamMmm OTBETOB U MPaBusibHLIMU OTBETaMM
3aaHus
1 M3aMeHeHWe 3HTanbnMmM u BHYTPEHHEN 3HEPrUK ONs NPOLLECCOB B MaeanbHOM rase CBsi3aHbl
YpaBHEHUEM:

1) AH =AU +AnRT ,

2) AU =AH + AnRT ,

3) AH =AU +R,

4) AH =AU —R.

2 YpaBHeHwe JleHrmiopa, onuckiBatoLLiee M30TepMy aacopoLmn, NMPU HUSKMX KOHLEHTpaLUsX
aacopbupyemoro BelllecTsa NpuMHUMaeT BUL ...

_r KC
1) 1+ KC ,
r=r,
r=r,KC
_ KC
1+ KC

MNpu yBenuueHun gaBneHns B cUCTeMe, B KOTOPOW NpoTeKaeT peakums
280,(r) + O4(r) < 2S04(r),

2)
3)

4) ©

YBENMUYUTCH BbIXOS ...
1) SOZ n 02 2) Oz 3) SOZ 4) SOq
4 Yucno cteneHer ceoboabl (C) cuctemsl, Ha KOTOPYHO BNUAIOT AaBneHue u temnepartypa (P T)
paccunTbiBaeTcH no dopmyne:
a)C=K-®d-n 6)C=K-d+2
B) C=0-K+n NC=0-K+2

5 [na snemeHTapHoOn peakumm 2NO(r) + Oy(r) = 2NOy(r)
ypaBHeHWe 3aKoHa OEeNCTBYIOLNX Macc UMeeT BUA ...

1) v=kc, 2) v =Ky Co,
3) v =KC{Co, | 4) v =k2c,,Co,

6 CraHpapTHas TennoTta obpasoBaHus aTurnosoro cnupta npu T = 298 K — 310 Tennoson addekT
peakuumm:

1) CH3CHO(|—) + H2 = CzH5OH()K) + AH]_

2) CzH4 + Hzo = C2H5OH()K) + AHZ’

3) 2C + 1/20, + 3H, = C,HsOH 0 + AH3,

4) 4C + 02 + 6H2 = 2C2H5OH()K) + AH4

7 dazoBbIVi Nepexo, HanpumMep, K1UneHve, ocyLLeCcTBNAETCS Npu
1) p = const;
2) V = const;
3) T = const;
4) c = const.

8 ONEeKTPOKNHETUYECKUNE SIBITEHUS, CBSI3aHHbIE C NepeMeLleHNneM YacTul, AucnepcHon gasbl — ...
1) anekTpodopes;

2) 3neKkTpooCMOC;

3) noTeHuman NpoTekaHus;

4) noteHuMan ceanMeHTaLnmn.




9 K NOBEPXHOCTHO-AaKTUBHbIM BeLLleCTBAM OTHOCATCA:
1) HCl,

2) C;;H::COONa

3) NaOH,

4) CH;CH,COOH.

10 CooTtBeTcTBUE mMexay XUMUYECKOM peaKU,VIeVI N KOHCTaHTOM paBHOBECUA. BewectBa HaxogATcsa B
I'a3006pa3HOM COCTOAHUN!

1).2A+B=2C a.K,= P5
PAP
P3p_ .
2). A+2B=3C+D 6.Kp="C'D;
2
l:’APB
2
3).2A=B +2C B.K,= PcPg.
PA
l-a 26 3B
11 (__Kpuockonusi ) — 370 NOHMKXEHNE TEMMNEpPaTypbl 3aMep3aHnsi pacTBopa OTHOCUTENBHO YMCTOro
pacTBopuTENs.
12 OwncnepcHas cuctema, B KOTOpow ABe dhasbl xuakve, ogHa 3 as pasgpobneHa n paBHOMeEpHO
pacnpegeneHa no o6bLemy BTopow ¢pasbl, HasbiBaeTcs ((AMynbeus )
13 Camonpon3BorbHOE KOHLIEHTPMPOBaHNE BELLECTBA HAa MOBEPXHOCTU pa3gena a3 Ha3biBaeTcs
(_agcop6buua ).
14 TemnepaTypHbIn KOIPULMEHT CKOPOCTU peakLmm, CKOPOCTb KOTOPOW yBenunymnace B 64 pasa npu
noBblILLIeHMN TemnepaTtypbl Ha 60 °C, paBeH ( 2 ).
15 Ecnun obpasey kapboHaTa marHms pactBopsieTcs B cepHon kucnote npu 25 °C 3a 16 cekyHa, a npu
55 °C 3a 2 cekyHAbl, TO TemnepaTypHbii KO3PULMEHT CKOPOCTU peakummn paBeH (2 ).
16 OHTponMs NpaBubHO 06pa3oBaHHOMO KpUcTanna npy NPUONMKeHNN K abCONOTHOMY HYIHO
cTpemutcs K ( HYIK ).
17 PaccuuTatb agcopbumio (A, MOMb/Kr) NOBEPXHOCTHO-aKTUBHOTO BeLLEeCTBa Ha OEHTOHWUTE, ecnu Npwu

pobasneHun 0,01 r agcopbeHTa k 0,5 D,MS pacTBopa KOHUEeHTpauums BellecTBa yMeHbluMnacs Ha 0,04
monb/am®. OTBeT: 2.

18 Ecnu ponb kaTanusaTtopa B XMMWYECKOM npoLiecce BbINOMHAT BellecTBa 6enkoBon npupoapl, TO
KaTanus HasblBaloT (_cdepMeHTaTUBHbLIM ).

19 BenununHy o6paTtHyto pasmepy YacTuubl AUcnepcHon dhasbl Ha3biBakOT ( AMCNEPCHOCTLIO ).

20 OHTanbnNuu cropaHny cepbl MOHOKMMHHOW S(M) 1 pombuyeckon S(pomb) paBHbl -297,21 1 -296,83

kx/MOnb COOTBETCTBEHHO. PaccumTtatb n3ameHeHvne aHTansnuun Nnpu npespawlieHun 1 Mornb
MOHOKITMHHOW cepbl B poMbudeckyto. OTeeT: -0,38 k[hk/Monb.

KpuTepum u Lwkanbl OLEeHKU:

MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyaoBNeTBOPUTESbHO, YA0OBNETBOPUTESTbHO, XOPOLLO, OTAINYHO»
0-59,99% - HeyOOBNETBOPUTENLHO;

60-74,99% - yooBneTBOPUTESLHO;

75- 84,99% -xopoLuo;

85-100% - oTNU4HoO.

3.2 CobecepnoBaHue (Bonpochl AnA 3a4eTa)

3.2.1. lWlughp u HaumeHogaHUe KoMIemeHyuu

OlK-2 CnocobeH npuMMEHATb OCHOBHbIE  3aKOHbl M MeToabl  UCCreaoBaHWi
€©CTECTBEHHbIX HayK AN pelleHns 3agay npodgeccrmoHanbHOM AeAaTensHOCTH

Homep TekcT BONpoca
Bonpoca
(3apgaun,
3agaHus)
21 OCHOBHbIE MOHATUS XMMUYECKON TEPMOANHAMUKN. [epBbIv 3aKOH TEPMOANHAMUKMW.
22 OHTanbnua. Tepmoxmmusi. 3akoH 'ecca u cneacTBys U3 Hero.
23 PacyeT TennoBbix 3PPEKTOB XMMUYECKUX PeaKLU.




24 BTopow 3akoH TepMOANHAMMUKMN.

25 TepmoguHamudeckne noTeHumnansl. Kputepum BO3MOXHOCTM CaMOMNPOW3BOSIbHOIO MNpOTeKaHus
peakuum 1 ycnoBsus paBHOBECUS B CUCTEMAX.

26 M3oTepmbl xummndeckon peakumm. KOHCTaHTbl XMMUYECKON peakuuu.

27 BnusiHue Temnepatypbl Ha XMMUYeCKoe paBHoBecKe. VI3oxopa n n3obapa peakumu.

28 TeopeTnyecknin BbIxod NPOAYKTOB peakuunu.

29 dopmarnbHble KUHETUYECKUE YpaBHEHUS OOHOCTOPOHHUX peaKkLmi.

30 KnHeTuka CroxHbIX peakumi: napannenbHblx, 06paTMmMblx, NocneaoBaTenbHbIX.

31 3aBMCMMOCTb CKOPOCTM peakumm oT TemnepaTypbl.

32 OCHOBHbIE NOHATUS KaTanuaa.

33 TepmoguHammyeckne yHKLUUN NOBEPXHOCTHOrO crosi. [ToBEepXHOCTHOE HaTsXeHMe.

34 [MoBepXHOCTHbIE ABNEHWs: agcopbumsa. Agcopbums Ha TBepAbIX agcopbeHTax.

35 [MoBEepXHOCTHO-aKTMBHbIE BellecTBa. ngpodununsaums n rmgpodobnsaumsa noBepxXHOCTEN.

36 BO3HMKHOBEHME 3MEKTPMYECKOro 3apsga Ha MOBEpPXHOCTW pasgena gas. OneKkTPOKUHETUYECKUW
noteHuman.

37 OcHoBHbIe cBOMCTBA AUCNepcHbIX cuctem. Knaccudumkaumsa gucnepcHolx cuctem. JinounbHble
AMcnepcHble CUCTEMBI.

38 OcobeHHOCTM YCTONYMBOCTM STUX CUCTEM, NX pa3pyLUEHNe 1 NPakTUYeCKOe NCMONb30BaHMeE.

39 Pacteopsl [MAB, muuennobpasopaHue.

40 PactBopbl 6uononumepos, HabyxaHue.

KpnTepun 1 wkanbl OLEeHKK:

- OLIeHKa «3a4YTeHO» BbICTaBMSETCHA CTyAEHTY, eCnn OH NokasbiBaeT BnageHme nHdopmaumen Ha Tembl
n3y4yaemowv AMCUMNNNHbI B 06beme, 4OCTaTOMHOM Afs KAYECTBEHHOrO BbIMOMHEHNS BCEX NPodecCnoHanbHbIX
DEencTBun;

- OLEHKa «He 3a4TeHO», eCcrnu CTyAEeHT He AEMOHCTpUPYeET BrageHue nHopmaumnein Ha TeMbl U3y4aemon
AVCuUMNuHbl, B 06beme, Tpebyemom ans BbINONHEHUS NPOECCMOHanbHbIX AENCTBUN.

4. MeToauyeckne matepuansbl, onpegensilowme npouenypbl OLeHUBAHUSA 3HAHUN,
YMEHUH, HaBblkOB U (MNM) onbiTa [esaTeNIbHOCTU,XapaKTepusylLwWwux aTanbl
dopmupoBaHUA KOMNETEeHLMUN

Mpouenypbl OUEHUBaAHUS B XO4Ee WU3YYeHUs OUCLMNIIMHBLI 3HAHWW, YMEHUA N HaBbIKOB,
XapakTepuayoLwmx atanbl GOpMUPOBaAHUS KOMMETEHLNIN, perfnameHTUPYTCS NONOXKEHUAMN:

-M BIrYUT 2.4.03 MNonoxeHne o0 KypCoBbIX 9K3aMeHaxX U 3a4eTax;

- M BIr'YWUT 4.1.02 NonoxeHne 0 peNTUHIOBOW OLIEHKE TEeKyLLlen ycrneBaeMoCTu.

[Ana oueHKn 3HaHWK, YMEHWN, HaBbIKOB OOy4YalroLMXCs NO AUCUUNIIMHE MPUMEHSeTCA
penTuHroBass cuctema. MToroBass oueHKa NO OUCUMMNMHE Oonpeaenserca Ha OCHOBaHUU
onpeaeneHus cpegHeapmdmMeTU4eckoro 3HadeHnsa 6annoB No KaXXgomy 3agaHuio.

3ayeT No gMCUMNNNHE BbICTABMSETCS B 3a4e€THYI0 BEAOMOCTb NO pe3yrnbTatam paboTbl B
cemMecTpe mnocre BbIMOMHEHNA BCeX BMAOB y4yebHoW paboTbl, NpeaycMOTPeHHbIX paboyen
nporpaMmon  OUCUUNIIMHBE  (C  OTMETKOM «3a4yTeHO») W MOfydeHUn no pesynbTaTtam
TeCTUPOBaHUA NO BCEM pasfenam AncumninHel He meHee 60 %.

B MeToguyeckmx ykasaHuAX ykasblBaeTCs MNOPSLOK  MPOBEAEHUA OUEHKU 3HaHUMW,
YMEHWI, HaBbIKOB W (MNKN) ONbiTa AEATENbHOCTU, XapakTepuaylwmx atanbl dOpMUPOBaHUS
KOMNEeTEeHUMA, W  BbICTABMIEHUA OUEHKM MO  AUCUMNIUHE  (CpegHeB3BeleHHaa —
cpegHeapudMeTUydeckoe M3 BCEX OLEHOK B TeyeHuMe nepuoda W3ydeHus AUCLUMMINHBLI, C
MUCrnonb3oBaHMEM WTpaHbIX 6annoB 3a HeAodeTbl; MHTErpanbHad — CyMMUpOBaHue
HabpaHHbIX 6annoB 3a Kaxgoe 3agaHune v np.)



5. OnucaHue nokasaTenen U KpUMTepueB OLLEeHUBAHUS KOMMNETEHUMIA Ha pa3nUYHbIX 3Tanax ux oOpMuMpoBaHUs, onMcaHue
LWKan oueHUBaHUA ANA KaXAoro pesynbTata 06y4YeHusi No gucumnnnuHe/npakTuke

PesynbTathbl MpeameT oueHkm (npoaykT | MNokasaTenb oLeHWMBaHNUS Kputepuu oueHnBaHus LLikana oueHnBaHus
0by4eHus no Unu npovecc) CPOPMUPOBAHHOCTM KOMMETEHLMIN Akagemuyeckas YpoBeHb 0CBOEHUSA
aTanam oueHka unu 6annbl | KOMNETEHLUN
dopmmpoBaH
usi
KOoMneTeHunmn
OlK-2 CnocobeH NpYMEHSITb OCHOBHbIE 3aKOHbI M METOAbI UCCIE0BAHUN €CTECTBEHHBIX HayK Ans pelleHns 3agay NpogeccMoHanbHon 4edTeNnbHOCTH
3HaTb 3HaHMe OCHOBHbIX MOHATUN JdemoHcTpauus 3HaHumn OOGyuaroLmnincs AeMOHCTPUPYET 3HaHWE OCHOBHbIX MOHATUIA U 3auteHo /60-100 OcBoeHa
N 3aKOHOB PU3MNYECKOoN 1 OCHOBHbIX MOHSATUIA U 3aKOHOB 3aKOHOB (HM3NYECKON M KONMOUOHON XUMUK, HEOBXOAMMbIX (6a3oBbIin)
KONNOWAHON XMMUM, PM3NYECKON N KONITOMAHOMN AN pelweHns 3agad npodeccuoHanbHOW AeATenbHOCTU
HeobxoaMMbIX Ans XMMUK, HEOBXOAMMBbIX Ans O6yyatowmnca He 4EMOHCTPUPYET 3HAHWE OCHOBHbIX MOHATUA | He 3auTeHo / He ocsoeHa
pelleHns 3agady npodeccuo | peweHusa 3agad npodeccuo N 3aKOHOB (PU3NYECKOM N KOMNMOMAHON XumMuK, Heobxoammbix | 0- 59,99 (HegocTaTOUHbIN)
HanbHOW AesATeNbHOCTU HanNbHOWM OEATENbHOCTN ONns peweHns 3agad npod)eccuoHanbHOM AeAaTenbHOCTU
YmeTb YMeHue onpenensitb Oby4yatowmnca OeMoHCTpUpyeT YMeHne onpeaenatb nopsaku | 3adteHo /60-100 OcBoeHa
nopsiaku TEPMOAMHAMUYECKUX U KMHETUYECKNX XapaKTEPUCTUK (6a3oBbIit)
YMeHue onpeaensatb nopsgku o
TEPMOAMHAMUNYECKNX U XMMUWYECKNX peakLUii 1 MPOLIECCOB, NMPOBOAUTL pacyeThl C
TEPMOLMHAMUNYECKNX U N
KMHETUYECKNX UCMONb30BaHNEM OCHOBHbIX 3aKOHOB U YpaBHEHUIA
KMHETUYECKNX XapaKTepPUCTUK _ Z o
XapaKTepUCTUK XUMUYECKMX _ U3nYecKor n KONNoMaHoON XMMmnnm B NpodeccroHansHom
Z XVIMUYECKNX peaKLi 1
peakuuin n NpoLeccos, OEeATeNnbHOCTH
NpoLEeccoB, MPOBOAUTL pacyeThbl =
NpoBOAUTL pacyeTbl C C VICIONb30BAHMEM OCHOBHBIX O6yyatowmmnca He AEMOHCTPUPYET yMEeHUe onpeaensTb He 3auteHo / He ocsoeHa
MCMonb3oBaHNEM OCHOBHbIX | . - " YDABHEHMiA NopsiAKN TEPMOAMHAMUYECKUX U KMHETUYECKNX xapaktepuctuk | 0- 59,99 (HepocTaTOYHbBIN)
3aKOHOB W ypaBHEHUN 4 o "
dwawiockoh w xonnomgeon | PHaMIeckon w konnomaoi | LR B R e
XMMUKU B NpodeCccnoHanbHON . M yp _
XMMUN B NESTENLHOCTH PU3N4ECKON U KONNOMOHOW XMMUU B NPOECCUOHArbHOW
npodeccrmoHansHom [eATeNbLHOCTH
OesaTenbHOCTH
Bnapetb OCHOBHbIE HaBbIKU OOyyaLWmMIncs 0eMOHCTPUPYET OCHOBHbBIE HABbIKU 3auteHo /60-100 OcBoeHa
[eMoHCcTpaums OCHOBHbIX 9
WHTEPNPETUPOBAHNS VMHTEPNPETMPOBAHUA MOJTYYEHHbIX AAHHbIX Ha OCHOBE (6a3zoBbIn)
HaBbIKOB WMHTEPNpPeTUpPOBaHWs o 2
MOMNyYeHHbIX AaHHbIX Ha NOMYUEHHBIX AAHHBIX Ha NPUOBpPETEHHbIX TEOPETUYECKUX3HAHMI NO hr3nveckom m
OCHOBE MPUOBPETEHHBIX OCH())/Be NPUOBPETEHHBIX KOMMOUZHOM XMMUK B NPOdECCUOHaNbHOW AesATEeNbHOCTH
TEopeTUYECKNX3HAHUI Mo O6y4yatomncsa He JEMOHCTPUPYET OCHOBHbIE HaBbIK/ He 3auteHo / He ocBoeHa

b13MYECKON N KONIOUOHOM
XUMUK B
npodeccrnoHanbLHom
nesaTenbHOCTH

TEOPETUYECKNX3HAHUI MO
PU3NYECKOM U KOIIOULHOM
XMMUK B NPOdeCCUOHanbLHON
AeATENbHOCTU

WHTEPNPETUPOBaHUSA MOMYYEHHbIX AAHHbIX Ha OCHOBE
NpUoBpPETEHHBIX TEOPETUHECKUX3HAHWI NO PU3NYECKOW 1
KOSITOMAHOW XMMUKU B NPOeCCUOHANbHON AeATENBHOCTU

0- 59,99

(HepocTaTOYHbIN)
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