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. Kog n HanmeHoBaHue HanpaBneHus noarotoBku:. 04.04.01 Xumuna

2. Mpodhunb nogrotoBku/cneymanmsaumua: dGuandeckas xmmms

w

. KBanudukaums (cteneHb) BbINyCKHUKA: MarncTp

4. dopma ob6yyeHus: oyHas

(34}

. Kachenpa, oTBeyarowas 3a peanusauumio AUCLUUNIUHBbI: PU3NYECKON XUMUN
6. CocTtaBuTenu nporpammbl: BeegeHckun AnekcaHap Buktoposud, A.x.H., npod.

7. PekomeHAoBaHa: Hay4YHO-METOOAMYECKMM COBETOM XUMWUYECKOro dpakynbTeta oT
19.04.22, npotokon Ne 3

8. Y4yeOHbIn roga: 2023 - 2024 CemecTp: 3



9. Uenu n 3agaum y4eb6HOM ANCLUNIIUHDBI:

Llensamu ocBoeHus y4ebHOM ANCUUNITUHBI SBNSIOTCS:

— noaroToBka CMeuvanucToB XMMWKOB, Bnagerolmnx COBpPEMEHHbIMUM MeTodamm
nccnenoBaHus, KOHTPOMS U ynpaBneHns npoueccammn, NpoTekarowmMmmn Ha MexdasHom
rpaHuLe, CNocoBHbIX TBOPYECKM UX MPUMEHSITD.

3agaum yyebHON OMCUMNANHDI:

— pgatb obuwme {EeHOMEHONOorMyeckMe npeacTaBneHnss O TePMOAUHAMUKE U
KMHETMKe aacopOLUMOHHBLIX MPOLIECCOB;

— MNO3HAKOMUTb C OCHOBHbIMW 3aKOHOMEPHOCTSIMW aacopOuMM OpraHMYecKux u
HEeOopraHM4YeckMx COeANHEHUN Ha ANeKTpoaax;

— NPOUNMIIOCTPUPOBaTb BMsIHME aacopbuun Ha OCHOBHblE CTaAMW ANEKTPOOHbIX
NnpoLeccoB.

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OOIN:

BapuatueHas yactb. Obsa3aTenbHas gucumnnmHa.

[na ocBoOeHWss 3TOM 4YaCTW UMKNa CTYOEeHT OOo/keH UMMeTb 6a3oBble 3HaHuSA
dyHOAaMEHTanNbHbIX pasgenoB  U3NKKM M XuMuK, (npexae Bcero U3nyeckomu,
HeopraHM4Yeckon, aHanuMTUYeCKOM U OpraHM4Yeckon), yMeTb MNPUMEHATb OCHOBHbIE
3aKOHbl XMW U PU3NKN NPpU OBCYyXAEHUU MOMNyYeHHbIX pe3ynbTaToB, B TOM 4yuChe C
npvBneYeHnemM MHPOPMaLMOHHbIX 6a3 AaHHbIX.

11. MnaHupyemble pe3ynbTaTbli OOy4YeHUSA MO AuUcuUMNIMHe/MoAynio (3HaHUA,
YMeHUsl, HaBblKW), COOTHECEHHble C MIIAaHMPyeMbIMU pe3yNnbTaTaMu OCBOEHUS

obpa3oBaTefibHOM nMporpamMmbl (KOMNeTeHUUsIMU) WU UHAUKATOpaMU  UX
AOCTUXKEHUN:
Kog HassaHuve Kog(bl) WHankaTop(bl) lMnaHvpyemble pesynbTaThl
KOMNeTeHuuUn oby4yeHuns
MK-1| CnocobeH MK-1.1 | ObecneumBaeT cbop | 3HaATb: COBPEMEHHbIE
nposoauTb cbop, Hay4HOMW, HanpaBneHns pa3BUTUS y4eHUS
cucTtemaTmsaumio un TEXHUYECKON n 06 agcopbumm, OCHOBHbIE
KPUTUYECKMI naTeHTHON NPVHUMNbI  MOCTPOEHNS
aHanua Hay4Hou, MHdopmaumn, n3oTepm agcopbumm, dursmnko-
TEXHUYECKON N Heobxoaumon ans XUMUYECKUE YCNoBUA,
naTeHTHOWN pewleHuns onpegensatowwme oopmy
NMHopmaLmu, nccneaoBaTenNbCKUX N30TEPMbI.
Heobxognmown ans 3apgad
peLleHns YMeTb: OueHnBaTb NePCNeKTUBLI
nccneposatenobckn | lMK-1.2 | CoctaBnser pas3BMTUA Haykn B obnactu
X 3apau aHanuTnyeckun o63op | usmkoxmmmm agcopoumu;
XUMUYECKOM cobpaHHON Hay4YHOW, | 0B6OCHOBaTb aKkTyanbHOCTb U
HanpaBnNeHHOCTK TEXHUYECKON N Hay4HY HOBU3HY paboThbl.
naTeHTHON
NMHopmaumm no BnageTb: OCHOBHbIMU
TemaTuke pacyeTHbIMKM MeToA4aMM
nccnepoBaTenNbCKOro | aHanmsa agCcopOLUMOHHbIX
npoekTa SABNEHNA NPUMEHUTENBHO K
ANEKTPOAHbIM NMpoLeccam.
MK-3 | CnocobeH Ha MK-3.1 | Cucrematmsmpyet 3HaTb: COBpPEMEHHbIE
OCHOBE nHcpopmaumtio, npeacTaBneHns o
KpUTMYEeCKOro Nony4yeHHyto B Xxoae TepMoAuHaMuKe N KUHeTUKe
aHanusa HUNP n HNOKP, aAcopOLMOHHBIX MPOLLECCOB.
pesynbtaTtos HAP aHanuaupyert ee n
n HNOKP COMocCTaBnsieT C YMeTb: oLeHMBaThb MO OMbITHbIM
OLEeHnBaTb nuTepaTypHbIMK AaHHbIM BO3MOXHOCTb




nepcnekTuBbl NX
NpPaKkTU4EeCKOro
NPUMEHEHUSA 1
NPOAOIHKEHNS
paboT B obnactu
dur3nyeckomn n
HeopraHn4eckom
XUMUn

JaHHbIMK peanusaumm onpegeneHHoro
TMna paBHOBECHOM
MK-3.2 | Onpenenser aacopOLMOHHOM N30TEPMB,
BO3MOXHble onpeaensatb napameTpbl
HanpaBneHus paBHOBeCUs npoLecca
pas3sutnsa pabot n agcopbumm 1 ero CKopocTb
nepcnekTuBbI
NpakTU4eCcKoro BnapgeTb: HaBblkaMu
NPUMEHEHMS dEeHOMEHONOrM4YecKoro
NonyYeHHbIX MO EenMpoBaHus
pe3ynbTaToB afCcopOLIMOHHbIX NPOLLECCOB U
NOCTPOEHMUSI KBa3NPaBHOBECHbIX
N KNHETUYECKMNX N30TEPM
pa3sHbIX TUMNOB.

12. O6bemM AMcUUNNUHbI B 3a4eTHbIX eguHuUax/yac — 7 / 252.

CDopma npomemyTquoﬁ aTTecTauun 3K3amMeH

13. Buabl yye6Homn paboThbl

TpyaoemMKocTb
Bun y4ebHoit paboTbl Bcero Mo cemecTpam
Cemectp 3

AyOMTOpPHbIE 3aHATMSA 74 74

nexkumm 18 18
B TOM Yucne: | npaktnyeckue 18 18

naboparopHble 38 38
CamocrosaTensHasa pabota 142 142
dopma NpoMeXyTO4HOM aTTecTaLmm 36 36
9K3aMeH

Utoro: 252 252

13.1. CopepxaHue gUCLUUNNMUHbBI

n/n Peanusauus
HanmeHoBaHue paspena
asgena CopeprkaHue pasgena QucCUUnmvHBbI AvCLMnInRLLC
p A p p NMOMOLLbHO
AnCUNNNHDI OHnaitH-kypca,
3YMK
Jlekunn
1.1 | Aacopbuus. OcHoBHble NOHATUSA: aacopbums, agcopbat, | IYMK
OcHoOBHble NOoHATHS. | aacopbeHT, n3oTepma agcopbumm, cteneHb ;%zﬁ";‘(’:’é‘(’)"é’“
3anofiHeEHMS MOBEPXHOCTMU. 2a0Cop6ULILY
TepMoauHamMmka NOBEPXHOCTU XUAKOCTW. https://edu.v
NMoBEepPXHOCTHOE HaTsKeHNEe PacTBOPOB. su.rufcourse
YpaBHeHue 'mb6ca. NMoBepxHOCTb TBEPAOTO Iview.php?id
rena. =10582
1.2 | Aocopbuus n3 NMoBepxHOCTL pa3aena TBepgoe Teno —ras. | OYMK
«@usukoxumu

rasoBou ¢pasbl.

B3anmopencrtesne monekyn c
NOBEPXHOCTbI0. Pnsnyeckasa n xmmmyeckas

s npoueccos
adcopbyuuy




agcopbuma. TepmoamHamumka agcopbumn. https://edu.v
CBs13b NOBEPXHOCTHOIO HaTSXKEHUSA C su.ru/course
agcopbumen. NamepeHne noBepxHOCTHoro | /view.php?id
HaTs>KeHUs 1 MeToabl U3yyeHus agcopbuun. | =10582
N3oTepmbl agcopbumm M'eHpu n JlaHrMiopa.

YpaBHeHune b3T.

1.3 | Aacopbuus ns MoBepXHOCTHas akTUBHOCTb opraHuyecknx | OYMK
pacTBopa Ha coeauHeHuin. MeToabl aacopOLMOHHBIX «Qu3UKOXUMU
OAHOPOOHbIX namepeHnn. Maotepmbl agcopbumnmn un Zg&%%eucjif
NOBEPXHOCTSX. ypaBHEHUS1 COCTOSIHUS MOBEPXHOCTHOIO https://edu.v

cnos. Isotepma agcopbuum JIaHrmiopa. su.ru/course
Anccoumaums n accounaums MOnekyn Iview.php?id
apcopbarta. Makpomozenu noBepxHOCTHOMO | 10582
CNos N BNUSIHWE 3NEKTPUYECKOro Nnons Ha

agcopbunto opraHNYeckUx Moneky .

3amecTtutenbHas agcopbuuns. JinHenHas
BOJIbTAMMNeEpPOMETPUs C y4eTOM aacopoumm

npoayKTa unu peareHra.

1.4 | AacopbunoHHoe Agcopbumsi Ha HeoQHOPOOHbIX SYMK
paBHOBECKE Ha noBepxHocTSAX. N3oTepMbl TeMKMHA U «@usUKOXUMU
HEeOAHOPOAHbIX ®dpymkunHa. N3otepmbl Ponbmepa u Zg&%%eucjif
NOBEPXHOCTSX. dpenHanuxa. BnuaHne npupoabl metanna https://edu.v

Ha afcopbLmMIo OpraHNYecknx COBANHEHUI. | o, ru/course
O606weHHasn nsotepma KoHyas-I'mneagu. Iview.php?id
JInHenHasa BonbTamMnepomMeTpus C y4eTom -10582
OAHOBpPEMEHHOM aacopbunm NpoayKToB U

peareHToB. Coagcopbumsi.

1.5 | KuHeTuka KnHeTnka agcopbuumn n anektpogecopbuun | OYMK

ancopbumm. Ha 0QHOPOAHbIX NOBEPXHOCTAX. MeToabl «@uauKkoxumu
aacopOLUMOHHO-KMHETUYECKNX N3MEPEHUNA. Z g&%%e;;i f’
CraunoHapHble 3anosfiHeHUS. https://edu.v
KnHeTtnyeckme nsotepmbl. KnHetunyeckune su.ru/course
3aKOHOMepHOCTK agcopbunn Ha Iview.php?id
HEeO4HOPOAHbIX MOBEPXHOCTAX. BrnvsHue 10582
agcopbunmn Ha KMHETUKY SNEKTPOAHbIX
NPOLIECCOB B YCIOBMSAX 3aMeAS1IEHHOro
MaccoriepeHoca. YpaBHeHue PornHckoro-
3enbaosuya. KuHetnka agcopbuum c
yyeToM 0606LLEHHON N30TEPMBI.
Coagcopbuuns. KnHeTtrka anekTpoaHbIX
NPOLIECCOB B YCMOBUAX 3aMeIEHHOMN
agcopbunn.

1.6 | Mukpockonuyeckne | KBaAHTOBO-XMMWYECKUA NOOXOA K onucaHuio | OYMK
Moaenu aacopoummn. | aacopbLMOHHbIX cucTeM. KnacTtepHbii «@u3uKoxXumu

noaxod. Npobnemsbi BbIGOpLI 6asuca. ngoc;%euc;ﬁ

Agcopbums rugpokcua- u Xnopua-moHOB n3
rasoBon dpasbl. [a3odasHasn agcopbums
MOSEeKyn BOAbl. YUYeT pacTBopuTens B
KOHTMHYanbHOM, MUKPOCKOMUYECKOM U
KOHTUHYanbHO-MUKPOCKONNYECKOM
npnbnuwkeHun. MogenuposaHue 3apsiga
NoOBEPXHOCTU. YaCcTU4YHbIN NepeHoC 3apsiga

https://edu.v
su.ru/course
Iview.php?id
=10582




npw agcopbumn. PacyeT xapaKTepUCTUYHbIX
yacToT konebaHui Ha KknacTepe co
cBobogHbIMK cBasamu. MeTtoabl in situ
onpeaeneHnst MUKPOCKOMUYECKMX
aacopbuUNOoHHbBIX NapameTpoB. KBaHTOBO-
XUMUYECKNI pacyeT aaCcopPOLMOHHBIX
XapaKTepUCTMK MarnblX OpraHN4YecKmnx
MOneKyn 1 NoHoB. Npobrembl
yCTaHOBMEHUs1 aAcopOLNOHHOM NO3MLINN.

2. MpakTnyeckne 3aHATUA
2.1 | Aacopbuus. Cnocobbl akcnepuMeHTanbHOro SYMK
OCHOBHbIE MOHATUS. | onpeaenenns u pacdyeTa n3oTepmbl «DUBUKOXUMU
agcopObumu, cTeneHn 3anonHeHns Zg&%‘ge;;ﬁ
NOBEPXHOCTUN. [MOBEPXHOCTHOE HaTsXKEHME https://edu.v
pacTBopoB. YpaBHeHue ['mbbca. su.ru/course
TepmoanHaMmyecknii noaxon K OnMcaHuio Iview.php?id
NMOBEPXHOCTU XXMAKOCTU U TBEPOOoro Tena. 10582
2.2 | Aocopbums ns N3mepeHne noBepXHOCTHOIO HaTSXKEHUS K SYMK
rasoBoi casbl. MeTOAbI N3y4YeHust agcopbumn. Msotepmbl | «Pudukoxumu
afcop6umm MeHpu v NaHrMiopa. YpaBHeHve Zg&%%e;;ﬁ
B3T. https://edu.v
su.ru/course
Iview.php?id
=10582
2.6 | Mukpockonuyeckme | KBaHTOBO-XMMUYECKUI NOAXOA K onucanuto | OYMK
moaenu agcopbumn. | aacopBLUUOHHBIX cucTeM. KnacTepHbli «DUIUKOXUMU
noaxod. YYeT pacTBopuTens B Z g&%‘?jj& f’
KOHTUHYanbHOM, MUKPOCKOMUYECKOM U https://edu.v
KOHTUHYanbHO-MUKPOCKOMMUYECKOM su.rufcourse
npubnmxkeHun. MogenvpoBaHue 3apsaa Iview.php?id
MOBEPXHOCTW. HacTU4HbIN NepeHoC 3apafa | =10582
npw agcopbumn . Pacuet
XapaKTepUCTUYHbIX YacTOT KonebaHuin Ha
KnacTtepe co cBO6OAHbIMY CBA3SIMMU.
KBaHTOBO-XMMUYECKNIA pacyeT
aaCoOPOLUMOHHBIX XapaKTepPUCTMK Marnbix
OpraHMYecKknx MONeKyn 1 MOHOB.
3. JlTabopaTopHbie paboThbl
3.3 | Aocopbuus n3 MeToabl aacopbLUMOHHBIX N3MEPEHMI. OYMK
pacTtBopa Ha N3oTepma agcopbumm NlaHrmiopa. «QU3UKOXUMU
0QHOPOAHbIX [vccounaums n accounaumns Monekyn Zg&%%e;;i f’
NOBEPXHOCTHX. ancopbara. 3amectutenbHasa agcopbums. https://edu.v
JInHeHas BoNbTaMNepoMeTpusi C y4eToOM su.rulcourse
agcopbunn NnpoaykTa Unn peareHTa. Iview.php?id
=10582
3.4 | AocopbumoHHoe Agcopbums Ha HeOQHOPOOHbIX OYMK
paBHOBecKe Ha noBepxHocTax. N3oTepmMbl TEMKMHA U «Qu3uKoXUMU
HEeOAHOPOAHbIX ®pymkuHa, donbmepa n dGpenHanuxa. Z;Cpo‘;‘éeuc;[if
NMOBEPXHOCTSIX. BnusHue npupoabl MeTanna Ha agcopouuio

opraHmnyecknx coeguHeHuin. O6o0LeHHasa
nsotepma KoHyaa-fvineagu. JlnHenHas

https://edu.v
su.ru/course
/view.php?id




BOMbTaMNepoMeTpuUs C y4eToMm =10582
OAHOBpEeMeHHOoM agcopbunn NpoayKToB n

peareHToB.
3.5 | KuHeTuka KnHeTuka agcopbuumn n anektpogecopbunn | 9YMK
ancopbuum. Ha 0QHOPOAHbIX NOBEPXHOCTAX. MeToabl ;ﬁgﬁi’;‘;’é‘(’)"é’“
g,D,COp6LI,VIOHHO-KI/IHeTVI‘-IeCKI/IX N3MepeHui. 20Cop6ULILY
TaLUMOHApPHbIE 3aMOSNTHEHUS. https://edu.v

KnHeTnyeckme nsotepmol. KuHetnueckme su.ru/course
3aKOHOMEpPHOCTM aacopbumm Ha Iview.php?id
HeoAHOPOAHbIX NOBEPXHOCTSX. KuHeTuka | —10g5g2
3MNEeKTPOAHbIX NPOLLECCOB B YCMOBUAX
3ameanieHHon agcopoumm.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Buabl 3aHATMIA (4acoB)
Ne HanmeHoBaHue TemMbl MoakTvye | NaGopato Camoctoar
n/n (pasgena) aMcumnninHbl JTekunn P P enbHas |Bcero
ckne PHblEe
paboTa
1 | Apcopbums. OCHOBHbIE NOHATUS. 2 6 30 38
2 | Agcopbums 13 rasosom ¢pasbl. 2 6 28 36
3 Ancopbuus 13 pacteopa Ha 2 12 3 42
OAHOPOAHbIX MOBEPXHOCTSIX.
4 AncopbunoHHoe paBHOBECKE Ha 2 12 o8 42
HEeO4HOPOAHbIX MOBEPXHOCTSX.
5 | KuHetuka agcopbumn. 6 14 32 52
6 Mwukpockonuyeckne mogenu 4 6 32 42
agcopbumn
UTtoro 18 18 38 178 252

14. MeTogn4yeckune ykasaHmAa Ans odyyarowmxca Nno OCBOEHUIO AUCLUMIIUHDI

Pabota ¢ nutepaTypoMu, BbINOSHEHNE OOMALLHNX 3a4aHNi

Mpn  peanu3aumm  OUCUMNAMHBI  C  WUCMNONb30BaHMEM  OUCTAHUMOHHbIX
obpasoBaTenbHbIX  TEXHOSOrum NCNonb3yTCs WHCTPYMEHTbl  3NEKTPOHHOM
MHopMaLUNOHHO-06pa3oBaTenbHon cpenbl BIYY «OnekTpoHHbIn yHuBepcuteT BIY»
(https://edu.vsu.ru) n/vnum “MOOK BIry” (https://mooc.vsu.ru), cepBuChI
BuaeokoHgepeHuun (BigBlueButton, Zoom, Discord n Aap.), 3anekTpoHHas noura,
MeCCeHKepPbl U COLCETN.

15. NepeyeHb OCHOBHOM U AOMNOJSIHUTENILHOW NUTepaTypbl, PEeCYypPCOB UHTEpPHET,
HeobXoAUMBIX ANl OCBOEHUSI AUCLMUMIIUHDI

a) OCHOBHas nuTepartypa:

Ne

NCcTOYHUK
n/n

HOamackuH B.b. OnekTpoxmmus : [yuebHoe nocobue ansa ctyg., obyy. Mo HanpaBAeHUo NogroT.
1 "Xumuna"] / B.6. OamackuH, O. A. MeTpun, . A. Lupnvna .— N3g. 3-e, ncnp. — CaHkT-
MeTtepbypr [u gp.] : JlaHb, 2015 .— 670 c.

Epemun B.B. OcHoBbl chraunyeckorn xummnn. YuebHoe nocobue B 2 4. 1/ B.B. EpeMuH .— 3-e 13p.
2 an. — Mockea : BUHOM. Jlabopatopus 3HaHuin, 2013 .— 322 ¢c. —
<URL:http://biblioclub.ru/index.php?page=book&id=214231>.

6) gononHUTEnNbHAA nNuTepartypa:



https://edu.vsu.ru/
https://mooc.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2681&TERM=%D0%95%D1%80%D0%B5%D0%BC%D0%B8%D0%BD,%20%D0%92.%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=214231

Ne

NcTOYHMK
n/n

3 PongyrnH B.U. ®dusnkoxmmmna nosepxHocTtu / B.. PongyruH. — M. : LIYT UHTennekT, 2008. —
568 c.

4 HOamackunH B.6. Agcopbuns opraHndecknx coegmHeHnn Ha anektpogax / b.6.[lJamackuH,
O.A.lNetpwuin, B.B.batpakos — M. : Hayka, 1968. — 334 c.
Henaxen . [JBonHOM CNon 1 KMHETUKa aNeKTpoaHbIx npoueccos / 1. enaxen — M. : Mup,

5
1967. — 351 c.

6 Iper C. Aocopbums, yaenbHas nosepxHocTb, nopuctocTs / C. per, K. CuHr ; nep. ¢ anrn. B.A.

Onbtekoa, KO.A. OnbTtekoBa; nog pea. K.B. YUmyTtoBa .— M. : Mup, 1970 .— 407 c.

KoraHoBckuii A. M. Aacopbumns pactBopeHHbix BewecTts / A.M. KoraHosckun, T.M. JleBueHko,
7 B.A. Kupuuenko ; AH YCCP, UH-T konnomaHon xumun n xumum soabl .— Kues : HaykoBa
aymka, 1977 .— 223 c.

OneKTpoaHble NPOLIECChI B pacTBOpax opraHUYecknx coegmHeHunin: y4ed. nocobue /nog pega.
b.6. JamackunHa — M. : I3g-Bo MockoBck. yH-Ta, 1985. — 312 c.

B) MHOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHbIE PECYPChI:

Ne n/n Pecypc
9 3HB BI'Y www.lib.vsu.ru
10 VHTepHeT nopTtan obpasoBaTtenbHbIX pecypcoB http://window.edu.ru
11 WHTepHeT nopTtan ang xmumukos http://www.chemweb.com
12 MHTepHeT-pecypchl - bubnuoTeka http://www.twirpx.com
QYMK «Pusmkoxmmms npoueccor agcopbumm» https://edu.vsu.ru/course/view.php?id=10582

16. lMepeyeHb y4yebHO-meTOAMYECKOro obGecne4vyeHust ANA CaMOCTOATEsSIbHOM

paboThbl
Ne
n/n NcToYHMK
1 BeeaeHckuii A.B., MoposoBa H.b., BobpuHckas E.B. duankoxmmus npoueccos agcopbunm.
YyebHo-MeToam4eckoe nocobme. — BopoHex. N3gaTenbckuii gom BIyY. — 2019. — 134 c.
PaBHOBeCHbIE 3MeKTpoAHble cucTeMbl. paHuLa pasgena 3apsKeHHbIX has : MpakTUKyM no
> cney. 011000- Xvmusa / cocT.: A.B. BBegeHckui [u gp.]. — BopoHex, 2003-.
Y. 3/ Cocr.: A.B. BeegeHckun, E.B. bobpuHckas, WN.B. MNpoTtacosa, H.B. Coukaa. — 79 c. : (Ne
719) — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf>.
3 C6opHUK NprMepoB 1 3aday No anekTpoxmmum : y4ebHoe nocobue / [A.B. BeegeHckun n ap.]
.— Cankr-leTepbypr ; Mocksa ; KpacHogap : JlaHb, 2018 .— 204, [1] c.

17. UHcpopmaLMOHHBbIE TEXHONOMUK, UCNOoNb3yeMble ANA peanu3auum y4yeoHomn
AUCLMNIINHDBI, BKNOYasa nporpaMmMHoe obecneyeHme 1 MHPoOpMaLUOHHO-
cnpaBo4Hble CUCTEMbI (NPU HEOBXOAUMOCTH)

Mpu peanunsaumn gucumnivHel NPOBOAATCA NEKUUU, TeKyLaa atTrectauns B opme
MUCbMEHHBIX KOHTPOSbHbIX PpaboT, NpakTuyeckne n nabopaTopHble 3aHATUS.

Mpn peanusaumm y4ebHOM ANCLMNANHBI UCMONb3YIOTCS 3NEMEHThI 3NEKTPOHHOIO 06yyeHus
N pasnunyHble AUCTaHUMOHHble OobBpa3oBaTerbHble TEXHONOorMu, nossosnswme obecneynBaTb
onocpegoBaHHOe B3aMMOAEWCTBME (Ha paccTosHUW) npenogasaTenen u obydaromxcs,
BKIIOYAsi MHCTPYMEHTbl  3MNEKTPOHHOW  MHGOpMaunoHHO-obpasoBaTensHon cpegbl  BlY
«INEKTPOHHbIN yHUBEpcuTeT BIry» (https://edu.vsu.ru) n/vnu “MOOK BIry”
(https://mooc.vsu.ru), npoBeaeHne BebOMHAPOB, BMAEOKOH(EPEHUUn (B TOM u4ucne C
npumeHeHnem cepsucos Zoom, Discord u gp.), B3anmMogencTBne B COLICETHAX, NOCPEACTBOM
9MNEKTPOHHOM NOYTbl, MECCEHOXXEPOB.

18. MaTepuanbHO-TeXHMYEeCKOe obecneyeHne QUCLUUMIUHBI.
MpoekTop, HOYTOYK, [OCKa yYeHn4ecKas.

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TeKYLLEeNn U NPOMEXYTOYHON
aTrectaumun



http://www.lib.vsu.ru/
http://window.edu.ru/
http://www.chemweb.com/
http://www.twirpx.com/
https://edu.vsu.ru/
https://mooc.vsu.ru/

MopanoK OLEHKN 0CBOeHMS oby4atoWwmummcs y4ebHoro mateprana onpenenseTcs
coep)XaHMeM crieayLmx pa3genos AUCLUMNINHBIL:

HanmeHoBaHue
Ne pasgena KomneTte MﬂH(ﬂ:'f'r';a;gl_'pS;') OueHouHble cpeacTBa
n/n JNCLUUNITUHbI HUmA(n)
(Moayns)) KOMNeTeHUMn
Apcopbuus. MK-1.1,
1 OCHOBHbI€ NOHATUS. MK-1 MK-1.2, igL;aeITMMIZe '-I'Bi?n'g}f::gg';l’éx
' MK- 3 MK-3.1 ’ .
' nabopaTopHbIX 3agaHumn
MK-3.2 partop A
Apcopbuus n3 MK-1.1,
rasoBow asbl. MK-1 MK-1.2, PelweHue npakTu4eckix
2. K- 3 MK-3.1 3aJaHui, BbINONHEHNE
: it nabopaTopHbIX 3agaHumn
MK-3.2 paTop A
Apncopbuus ns MK-1.1,
pacTeopa Ha MK- 1 MK-1.2 PelueHne npaktn4eckmx
3. K- 3 K 3'1’ 3aJaHui1, BbIMONHEHUE
OAHOPOAHbIX - B na6opaTopHbIX 3aAaHui
NOBEPXHOCTAX. MK-3.2
ApncopbunoHHoe MK-1.1, P
. |povoseoiera | ML | N1z | Penewe teacean
HEeOOHOPOOHbIX MK- 3 MK-3.1, na6opapoHblx 3a0aHI
NOBEPXHOCTSAX. MK-3.2
KnHeTuka MK-1.1,
ancopbLmm. MK- 1 MK-1.2, PelueHne npaktuyeckmx
5. K- 3 MK-3.1 3aJaHui, BbINONHEHNE
: it nabopaTopHbIX 3aaaHumn
MK-3.2 paTop A
Mukpockonuyeckue MK-1.1, P
6 mMoaenu agcopoummn MK-1 MK-1.2, 32#::;'; '-I'Bi?n'(;'f'l:gﬁ';l’éx
' MK- 3 MK-3.1 ’ .
' nabopaTopHbIX 3aaaHumn
MK-3.2 parTop A
MpomexyToyHas aTTecTaums Komnnekt KM
dopma KOHTpONS - 9K3aMeH

20. TunoBble OLEeHOYHbIE cCpeacTBa U MeToauYeckue MaTepuansl,
onpegensowue npoueaypbl oLeHUBaHUSA

lMpomexyTo4yHasa aTrectauus

OLEeHOYHbIX CpeacCTB:

HanpaeneHune nogrotosku / cneunanbHocTb 04.04.01 Xumus

MpomMexxyToyHas aTTectaumst No AUCUMNIIMHE OCYLLECTBSIETCS C NMOMOLLbIO CreayrLmnx

KoMnnekT KOHTPONbHO-U3MepuTesnbHbIX maTtepuanos (KUM)

OucumnnuHa: Pranko-xmmMmmns npoLeccoB agcopobumm

YTBEPXOAHKO
3aBeaytowmin kaegpon
PM3NYECKON XUMUMN

O.A. Kozagepos




dopma 0by4veHuns: ovHas
Bua KoHTpons: ak3ameH
Bug aTTecraumm: npomexyToyHas

KoHTponbHO-u3meputenbHbin matepmuan Ne 1

1. OcHoBHble NoHATUA: aacopbuus, agcopbat, agcopbeHT, nsotepma agcopbumm,
cTeneHb 3arnofIHEHUS MOBEPXHOCTH.

2. BnusHue agcopbumm Ha KMHETUKY 3MEKTPOAHbIX NPOLECCOB B YCITOBUSAX
3amMe[IeHHOro MaccornepeHoca. YpaBHeHue PornHckoro-3enbaoBsuya.

lMpenogasaTternb A.X.H., Npod. BeepneHcknin A.B.

YTBEP>XOARO
3aBeaytowmmn kacegpon
PU3NYECKON XUMUU
O.A. Kosagepos

HanpaeneHune nogrotosku / cneunanbHocTb 04.04.01 Xumus
Oucumnnuua: Prnsnko-xmmmsi NpoLeccoB agcopbumnm

dopma oby4eHna: ovHas

Bua KoHTpons: ak3ameH

Bua attectaumm: npomMexyToyHas

KoHTponbHO-u3meputenbHbIn matepuan Ne 2

1. TepmoagnHammka NOBEPXHOCTU XNOKOCTU. [OBEPXHOCTHOE HaTSKEHNE pacTBOPOB.
YpaBHeHune 'mb6ca. NoBepxHOCTb TBEPAOro Tena.

2. CtaumnoHapHbie 3anonHeHns. KnHetnyeckme nsotepmbl. KuHetnyeckme
3aKOHOMEPHOCTU aacopbumMm Ha HEOAHOPOAHbLIX MOBEPXHOCTSX.

lMpenopasaTenb O.X.H., npod. BeeneHcknn A.B.

YTBEPXOAHKO
3aBeaytowmin kaegpon
PM3NYECKON XUMUMA
O.A. Kozagepos

HanpaeneHune nogrotosku / cneunanbHocTb 04.04.01 Xumus
OucumnnuHa: Pr3nko-xmmMmmns npoLeccoB agcopobumm

dopma 0by4veHuns: ovHas

Bug kKoHTpoOns: ak3ameH

Bug aTTecraumm: npomexyToyHas



KoHTponbHo-u3MeputenbHbIn matepuan Ne 3

1. MNMoeepxHOCTb pa3gena TBepaoe Teno — ra3. Bsaanmopencreme monekyn c
NOBEPXHOCTLIO. PUanyeckas n xmmmyeckasi agcopoums.
2. N3oTepMbl TeMknHa n dpymMKuHa.

lMpenogaBaTternb A.X.H., npod. BeeneHcknin A.B.

YTBEP>XOAHKO
3aBeaytowmmn kacegpon
dM3NYECKON XUMUU
O.A. Kosagepos

HanpaBneHnune nogrotoBku / cneunansHocTb 04.04.01 Xumus
OucumnnuHa: Pr3nko-xmmMmns npoLeccoB agcopobumm

dopma 0by4eHns: ovHas

Bua KoHTpons: ak3amMeH

Bua attectaumm: npomMexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 4

1. TepmoanHamuka agcopbumn. CeA3b NOBEPXHOCTHOIO HATSXKEHNSA C aacopounen.
2. 3oTepmbl Ponbmepa n GpenHanmxa.

lMpenogaBsaTternb A.X.H., Npod. BeegeHckuin A.B.

YTBEPXOAIO
3asepyowmi kagepon
dom3nyeckon Xmummu
O.A. Kosagepos

HanpaeneHune nogrotosku / cneunanbHocTb 04.04.01 Xumus
Oucumnnuua: Prnsnko-xmmmsi NpoLeccoB agcopbumnm

dopma 0by4eHna: ovHas

Bua KoHTpons: ak3ameH

Bua attectaumm: npomMexyToyHas

KoHTponbHO-uameputenbHbin MmaTtepuan Ne 5



1. N3amepeHmne NoBepXHOCTHOIO HaTSHKEHNSA U MeToAbl N3yYeHust agcopounn.
N3oTepmbl agcopbumm M'eHpu n JlsHrmiopa. YpasHeHne B3T.

2. KBaHTOBO-XxnMmn4eckoe MoennpoBaHue 3apsga NoBEPXHOCTU. HacTUYHbIN nepeHoc
3apsiga npw agcopbumm.

lMpenogaBaTternb A.X.H., Npod. BeeneHcknin A.B.

YTBEP>XXOAHKO
3aBeaytowmin kacegpon
PM3NYECKON XUMUMK

O.A. Kosagepos

HanpaeneHune nogrotosku / cneunanbHocTb 04.04.01 Xumus
Oucumnnuua: Pnsnko-xmmmsi NpoL,eccoB agcopbumnm

dopma oby4eHna: ovHas

Bua KoHTpons: ak3ameH

Bua attectaumm: npomMexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 6

1. NoBepXxHOCTHasA aKTUBHOCTb OPraHNYeckux coeanHeHnn. Metoabl agcopbuMOHHbIX
namepeHunn. sotepmol agcopbummn n ypaBHEHNS COCTOAHNSA MOBEPXHOCTHOIO CIIOS.
2. KnHeTnka anekTpoaHbIX NPOLIECCOB B YCMOBMSIX 3aMeafIeHHOM agcopbuuu.

MpenopasaTenb O.X.H., npod. BeegeHcknn A.B.

YTBEPXOAKO
3aBenytowmin kahegpon
M3NYECKON XUMUMN

O.A. Kozagepos

HanpaBnenune nogrotoBku / cneuynansHocTb 04.04.01 Xumusa
Ouncumnnuua: Prn3nko-xmmMms npoLeccoB agcopobumm

dopma 0by4veHns: ouHas

Bua koHTpons: ak3ameH

Bug aTTecraumm: npomexyToyHas

KoHTponbHO-namepurtenbHbin matepuan Ne 7



1. U3otepma agcopbuum JlaHrmiopa. uccoumauma n accoumanma monekyn agcopbara.
2. Makpomogenun noBEPXHOCTHOMO CIos U BAIMSIHAE 3NIEKTPUYECKOrO Nosns Ha
agcopbunio opraHMYeCcKUX MOJSeKyr.

lMpenogaBaTternb A.X.H., Npod. BeepneHcknin A.B.

YTBEP>XXOAHKO
3aBeaytowmin kacegpon
PM3NYECKON XUMUMK

O.A. Kosagepos

HanpaeneHune nogrotosku / cneunanbHocTb 04.04.01 Xumus
Oucumnnuua: Prnsnko-xmmMmsi NpoL,eccoB agcopbumnm

dopma oby4eHna: ovHas

Bua KoHTpons: ak3ameH

Bua attectaumm: npomexyToyHas

KoHTponbHO-u3ameputenbHbin matepmuan Ne 8

1. BamectutensHasa agcopbums. JinHenHas BonbTamnepomeTpus ¢ y4eTom agcopbumnm
npoayKTa unu peareHTa.
2. MeTogapl in situ onpegeneHns MMKPOCKONUYECKMX aacopbuMOHHbLIX NapamMeTpoB.

MpenopaBaTenb O.X.H., npod. BeepneHckun A.B.

YTBEPXOAKO
3aBeaytowmin kapegpon
doM3N4ECKON XUMUU
O.A. Kozagepos

HanpaBnenune nogrotoBku / cneynansHocTb 04.04.01 Xumusa
Ouncumnnuua: Prn3nko-xmmMms npoLeccoB agcopbumm

dopma 0by4eHus: ouHas

Bua koHTpons: ak3ameH

Bua attectaumm: npomMexxyToyHas

KoHTponbHoO-uameputenbHbii MmaTtepuan Ne 9
1. Agcopbumst Ha Heo4HOPOLHbLIX NOBEPXHOCTSAX.

2. KBaHTOBO-XMMUWYECKMI pacyeT aacopOLNOHHBIX XapaKTepUCTUK Manblx
OpraHNYecKMxX MOMEeKyn 1 MOHOB.



lMpenopasaTensb O.X.H., npod. BeepneHckun A.B.

YTBEPXOAKO
3aBeaytowmin kapegpon
doM3N4ECKON XUMUU
O.A. Kozagepos

HanpaBneHnune nogrotoBku / cneunansHocTb 04.04.01 Xumus
OucumnnuHa: Pr3nko-xmmMmns npoueccoB agcopbumm

dopma 0by4veHns: ovHas

Bua KoHTpons: ak3amMeH

Bua attectaumm: npomMexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 10

1. BnusiHne npupoabl MeTanna Ha agcopOumio opraHM4eckux CoeanHeHNN.
O606wweHHasn nsotepma KoHyas-I'mneagu.

2. Y4yeT pacTBopuTensi B KOHTUHyanbHOM, MUKPOCKOMNYECKOM N KOHTUHYarnbHO-
MMKPOCKOMNYECKOM NPUBIMKEHUMN.

lMpenogasaTtenb A.X.H., npod. BeegeHckuin A.B.

YTBEP>XXOAHIO
3aBeaytowmmn kacegpon
dUM3NYECKON XUMUMK
O.A. Kosagepos

HanpaeneHune nogrotosku / cneunanbHocTb 04.04.01 Xumus
Oucumnnuua: Prnsnko-xmmmsi NpoLeccoB agcopbumnm

dopma oby4eHna: ovHas

Bua KoHTpons: ak3ameH

Bua attectaumm: npomMexyToyHas

KoHTponbHO-uameputenbHbIn maTtepuan Ne 11

1. JInHenHas BonbTamnepomMeTpus ¢ y4eToM O4HOBPEMEHHON agcopbumm NpoayKTOB U
peareHToB.Coaacopbums.

2. Agcopbumsa rmgpokena- u xnopua-unoHoB 13 razoson dasbl. [azodasHas agcopbuuns
MoreKkyn BoAbl



[MpenogaBaTternb A.X.H., Npod. BeeneHcknin A.B.

YTBEP>XOAHKO
3aBenytowmin kacegpon
PM3NYECKON XUMUMN

O.A. Kosagepos

HanpaeneHune nogrotosku / cneunanbHocTb 04.04.01 Xumus
Oucumnnuua: Prnsnko-xmmmsi NpoLeccoB agcopbumnm

dopma oby4eHna: ovHas

Bua KoHTpons: ak3ameH

Bua attectaumm: npomexyToyHas

KoHTponbHO-u3ameputenbHbin matepuan Ne 12

1. KnHeTuka agcopbumm n anekTpoaecopoumm Ha 0aHOPOAHbIX MOBEPXHOCTSX. MeToabl
aCOPOLIMOHHO-KMHETUYECKUX U3MEPEHWIA.

2. PacuyeT xapakTepUCTUYHbIX YacTOT konebaHuin Ha krnacTepe co CBOGOAHbIMM
CBA3AMU.

lMpenogasaTtenb A.X.H., npod. BeegeHckuin A.B.

YTBEP>XOAKO
3aBeaytowmmn kacegpon
dUM3NYECKON XUMUMK
O.A. Kosagepos

HanpaeneHune nogrotosku / cneunanbHocTb 04.04.01 Xumus
Oucumnnuua: Prnsnko-xmmmsi NpoLeccoB agcopbumnm

dopma oby4eHna: ovHas

Bua KoHTpons: ak3ameH

Bua attectaumm: npomMexyToyHas

KoHTponbHO-uamepurtenbHbin maTtepuan Ne 14
1. KuneTnka agcopbuumn n coagcopbuumn ¢ yuetom 0606LLEeHHON N30TEPMbI.

2. KBAHTOBO-XMMMNYECKMI NOAXO0A K ONUCAHNIO aacopOUMOHHbIX cnuctem. KnactepHbiin
noaxopd. Npo6nembl BbiIbopbl 6a3nca n yctaHoBNEHNA aacopOLMOHHON NO3ULNNA.



lMpenogaBaTternb A.X.H., Npod. BeepneHcknin A.B.

TpeboBaHUSA K BbINOMHEHWNIO 3a4aHWI, LWKanbl U KPUTEPUM OLIEHMBAHMS

Ona oueHuBaHMA pes3ynbTaToB OOyYEHUA Ha SK3aMEeHe WCMonb3ylTcsa cnegylowme
nokasatenu:

1) 3HaHME OCHOBHbIX TEPMOAMHAMUYECKMX W  KMHETMYECKUMX 3aKOHOMEPHOCTEW
aacopOLMOHHBIX MPOLIECCOB;

2)  3HaHWe NPUHLMMNOB NOCTPOEHUSA N30TepM agcopoumu;

3)  3HaHWe PU3NKO-XMMUYECKMX YCITOBUI, onpedensaowmx opmy n3oTepmbl;

4) yMeHVe OueHMBaTb BO3MOXHOCTb peanu3auuu onpenerieHHoro Tuna paBHOBECHOW
aacopOLUMOHHOM N30TEPMbI MO OMbITHLIM AaHHbIM;

5) ymeHue onpeaendTb napaMeTpbl paBHOBECUS MpoLuecca agcopoumm n ero CKopocTb;

6) BnageHne TexHUKOW (EHOMEHONOMMYECKOr0 MOAENUPOBaAHNS  adCcOPOLMOHHBIX
NPOLIECCOB M NMOCTPOEHUSA KBA3UPaABHOBECHbLIX U KUHETUYECKNUX N30TEPM Pa3HbIX TUMOB;

7) BnageHne OCHOBHbIMW pacyeTHbIMKM MeToA4amMu aHanmM3a afcopOUMOHHBIX SABNEHWIA
NPUMEHUTENBHO K 3MEKTPOAHbLIM MpoLeccam.

,D,J'Iﬂ oueHnBaHUA pe3ynbTaToB o6yqu|/|;| Ha 3K3aMeHe UCNOoJ1b3yeTCA 4-6annbHas wkana:
«OTJINHHO», «XOPOLLUO», «yOOBIIETBOPUTESIBHO», «HEYOOBJ1IETBOPUTESTBHO».

CooTHoLEeHMe nokasaTenen, KputepueB 1 WKanbl OLueHnBaHNA pe3ynbTaToB o6yqu|/|;|.

YpoBeHb
KpuTepun oueHnBaHusa KoMmneTeHumnm ccbopmupoBaHHocTK | Llkana oueHok
KOMNEeTEeHLUN

BcectopoHHMe u rnybokue 3HaHWA no [No8biweHHbIU OmnuyHo
TEOPETUYECKNM OCHOBaM npoueccoB YPOBEHb
agcopbumn. Ix npuMeHeHne Ans pelueHus
3agay no OCHOBHbIM pasgenam  Kypca.
BesynpeyHoe BbINOMHEHME B npouecce
N3yYeHUs OUCLUUNIIMHBI BCEX MPaKTUYECKUX
3ajaHun, NpegyCcMOTPEHHbIX  dhopMamu
Tekywero  koHTponsa.  McuyepnbiBatoLmm
OTBET Ha BOMpockl bunerta

[loctTatoyHO nMOMHOE 3HaHWe Yy4yebHoro basoenbll Xopouwo
MaTtepuana, npegycMOTPEHHOro paboyen YpPOBEHb
nporpamMmon. YcnewHoe BbIMOSIHEHWE
NpPakTN4eCcKnx 3agaHun. Hanunuune
apryMeHTMpoOBaHHOro OTBeTa Ha BOMpPOCHI
buneta. [onyckalTcsad He3HauYnTerbHble
ownbkm n HETOYHOCTH, KOoTopble
ncnpaensoTCs nocne 3ameyaHud
npenogasartens

3HaHMe OCHOBHbIX MONOXEHUN paboyen [Nopozosnil Ydosenemeopu
nporpaMmmbl. 3aTpyaHEHUS MPU  peLUEHUN YPOBEHb meJsibHO
3apad. OTBeT HenosnHblh 6e3 0O0BbACHEHUN.
Ownbkn yCTpaHsaTCA npu
AONOJTHUTENBHbIX BONpOocax npenogasaTtens

OTpbIBOYHbIE 3HaHWS. py6ble — Heyoosnemeso
NpUHUMNManbHble OWWOKNM nNpu OTBETE Ha pumersibHO
Bonpoc Guneta. HeymeHne  pelwartb
npocTenLIne 3agaum




OueHka 3HaHUN, YMEHUW W HaBbLIKOB, XapakTepusylwas atanbl (opMMpoBaHUSA
KOMNETEeHUUN B pamkax W3ydeHUs OUCUUMMWHBI OCYLLECTBNAETCA B Xo4e TeKylen wu
NPOMEXYTOYHOWN aTTeCcTauunn.

Tekylwaa atrectaunsa NPOBOAMUTCS B COOTBETCTBUM C [1onoxeHnem o TekyLlen atrectauum
oby4yarowmxca no nporpammam BbiClero obpasoBaHus BopoHexckoro rocyaapCTBEHHOrO
yHuBepcuTeTa. Tekywas artrectauuMa nposBoautca B dopme  YCMHO20  orpoca
[MpomexyToyHas aTTecTtaums NPoOBOAUTCHA B COOTBETCTBMMU C [MONIOXKEHNMEM O MPOMEXYTOYHOWM
aTTecTauum obyyaromxca no nporpammam BbicLLero obpasoBaHums.

KOHTpOnbHO-M3MepUuTenbHble MaTepuarnbl MPOMEXYTOYHOW aTTecTauun BKYalT B cebs
TeopeTuyeckne BOMPOCHI, MO3BOSIAIOWME OLEHUTb YPOBEHb MOSTYYEHHbIX 3HaHUN U
npakTuyeckme 3afaHusd, MO3BOMSIOWMNE OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUA U
HaBbIKOB W ONbIT AeATenbHocTU. Npu oueHuBaHUN UCNOSb3YHTCA KOMUYECTBEHHbIE LWKanbl
oueHoK. Kputepun oueHBaHWs NpUBEAEHbI BbILLE.

Mpn peanu3auumn JUCUMNIUHBI C NPUMEHEHMEM AUCTAHLMOHHBIX O06pasoBaTenbHbIX
TEXHONOIMN OLEHKM 3a 3K3aMeH/3a4yeT MOryT ObiTb BbiCTaBfieHbl NO pe3yrbTaTam TeKyLen
aTTecTauum obydatoLlerocsa B ceMecTpe.



