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PABOYAA NPOrPAMMA YYEEHOW AUCLUUNITUHDI

51.B.[1B.04.02 ®u3nko-xmumMmnyeckue iBNeHUA B AUCNEPCHbIX cucTemax
1. Koa v HaumeHOBaHMe HanpaBneHuss NoAroToBKM/cneunanbHOCTHU:
04.05.01 ®dyHaameHTanbLHasa 1 NpuknagHas XmMus

2. NMpodunb noaroToBKkM/cneynanmsauma: pyHgameHTanbHas XmmMus B
npodeccuoHansHOM obpas3oBaHmm

3. KBanudukauma BbinyckHuKa: XumMuK. [Npenogasatens Xummn
4. ®dopma o6y4eHus: oYHas

5. Kachepnpa, oTBeuyarowas 3a peanmsaumo AUCLUNIUHBI:
Kadpepa BbICOKOMOSIEKYSIPHBIX COEANHEHUN N KOSTNOUAHOW XUMNK

6. CoctaBuTenu nporpammbil:
Cnenuosa Onbra BaneHTMHOBHA, KaHAUAAT XMMUYECKUX HaYK, OOLEHT

7.PekoMmeHaoOBaHa: Hay4YHO-MeTOANYECKUM COBETOM XMMUYECKOro pakynbTeTa,
npotokost Ne 3 ot 19.03.2020

8. YueOHbIN roa: 2023-2024 CemecTp: 8



9. Llenu n 3agaym y4e6HON ANCLUMUNIINHDI:

Llensimu oceoeHusi yuebHOU OucyuniuHbl S6s10mcecs:
- pasBuTME npeacTaBfeHM O MOBEPXHOCTHLIX SABMEHUAX, MPOUCXOAAWMX Ha rpaHuue

pa3gena d)as B Me>K(ba3HOM NOBEPXHOCTHOM CJ10€ B reteporeHHbiX gncnepcHbIX cuctemax.

3adayu yyebHoU OucyuUnIUHbI:
- U3y4yeHne Takux (Pr3MKO-XMMUYECKUX SIBMIEHUA KaK aaresusi, CMaynBaHue, KanunnspHoCTb,

a/:|,cop6u,|/19|, ANeKTpu4eckne dpreHuna, npoTekarwnwmnx B pesynbTaTte npeBpalleHnsd N30bITOYHOM
I'IOBerHOCTHOIZ SHEPINnN B ANCNEPCHbIX CUCTEMAX;,
np|/|06peTeHme HaBblKOB WUCIMOJ1Ib30OBaHUA TeOopeTU4eCKnx NonoXeHun Aans peweHunsa
NpPakKTU4eCKMnX 3aaau.

10. Mecto y4yebHOM AucuunnuHbl B cTpyktype OOI: aucumnnuHa sBxoamTt B Bnok 1.
Avcumnnuuiel (Mogynu), B 4YacTb, hopMupyemyto yyacTHUKamyu obBpasoBaTerflbHbIX OTHOLLUEHWUN,
AaBnseTca AucumMnnnHom no BbiGopy. OByvarowmics Ans U3yueHns AUCLUNIMHBI AOMKEH OCBOUTb
Kypcbl oU3KnKKN, HeOpraHN4eCckomn, on3nyYecKomn 1 KONSIONGHON XMMUUN.

11. NMnaHupyemble pe3ynbTaTbl 00y4YeHUs1 NO AUcCUUNIUHE/MOAYNIO (3HAHUSA, YMEHMUS,

HaBbIKW),

COOTHEeCEeHHbIle

(o3 nnaHnpyewvbiMn

pe3ynbTaTaMu ocBO€eHuA

o6pasoBaTean017| nporpamMmmMbi (KOMI'IeTeHLI,I/ISlMVI n UHANKaTopamMmn X JOCTUXEHUA .

Koga HassaHwne Koa(bl) WugmkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KOMMeTeHLMM
MKB-1 | CnocobeH MKB-1.1 | O6ecneunBaeT cbop | 3HaTb:
npoBoanTbL cbop, Hay4How, - UICTOYHWKN Hay4YHO-TEXHUYECKON nHopmaumu,
cuctemaTmnsaumio TEXHUYECKOW U XypHaribl 0Te4eCTBEHHOW 1 MeXOyHapOaHON
N KPUTUYECKUN naTeHTHON Hay4HOW NepnoaNKN, OCHOBbI NOMCKA NaTEHTHOW
aHanus Hay4Howm, WHopMauuw, NHopmaLnK.
TEXHNYECKON 1 Heobxoaunmon ans YMmeThb:
naTeHTHON peLleHns - OCYLLLECTBNATb MOMCK HAyYHO-TEXHNYECKON
NHopmaLuw, nccrnegoBaTtenbCkMx | MHOpMaumm ¢ UCNOMNb30BaHNEM PECYpPCOB CeTh
Heobxoagumon 3apad WHTepHeT, 6a3 aaHHbIX; 0hopMIIATb OTYET O
Ona pelueHns MKB-1.2 | CocTtaBnset pesynbTaTtax noucka nHpopmauum.
nccnegoBaTenbck aHanUTU4ecKun Bnaperts:
nx 3agad 0630p cobpaHHOM - NpYemMamMu nomcka Hay4HO-TEXHUYECKOM
XUMUYECKON Hay4How, WHOpMaLMM 1 MeToA4amMmn COCTaBNEHNS OTYETOB
HanpaBfeHHOCTH TEXHUYECKOWN U 0 pesynbTaTax noucka.
naTeHTHON
WMHpopmauum no
TemaTuke
nccrnegoBaTtenibCKor
0 npoekTa
MKB-2 | CnocobeH MKB-2.1 | CoctaBnsetr obwwui | 3HaTb:
nnaHvpoBaTb nnaH MccrnegoBaHus | - TEOPETUYECKNE OCHOBbI MOBEPXHOCTHbIX
paboTy un W geTanbHble NfaHbl | ABMEHUNA, NPOMCXOASALNX Ha rpaHuLe pasgena
BblOMpaTh OTAESNbHbIX CTaaun ¢as B MexdhasHOM MOBEPXHOCTHOM Crioe B
agekBsaTHble OUCNEPCHbIX cucTemMax B pesynbTtate
meToab! peweHns | [KB-2.2 | Bolbupaet npespaLLeHnst N3BLITOYHOW MOBEPXHOCTHOM
Hay4Ho- 3KCnepmMeHTalrbHbl aHepruw.
nccrnegoBarternbCeK € U pacyeTHo- - MeToAbl nccregoBaHnst OU3MKO-XMMUYECKNX
nx 3agadv B TeopeTuyeckune NpoLIeCCoB, NPOTEKAILWWLMX Ha rpaHuuax pasgena
obnactu MeTOoAbl peLueHnd das.
aHanMTUYecKoi, nocTasrieHHON YmeTb:
dom3nyeckon, 3aja4un, ncxoaa uns - NIIaHMpOoBaTb 3KCMEPUMEHT Ha OCHOBE aHanusa
HeopraHN4eckon, MMerLLnXca nntepaTypHbIX AaHHbIX;
OpraHn4ecKkon n MarepuanbHbIX U - aHanuanpoBaTb 1 0606LaTh pe3ynbTaThl
nosiMMepHon BPEeMEHHbIX aKcnepuMmeHTa, hopMynmnpoBaTh BbIBOAbI.
XUMUU pecypcoB Bnapgetb:

- HaBblKaMUu UCMOJ1b30BaHUA
SKCnepnMeHTarbHbIX N pac4eTHO-TeOPETUHECKUNX
MeTO40B ONMMCaHnA NOBEPXHOCTHbIX (bM3I/IKO-
XUMUNYECKNX SABITEHUN.




12. O6bemM AucuUnuHbI B 3a4eTHbIX eauHMuax/yac. — 3/108.

CDopma npoMeXxyTo4 HOW aTTecTauum

3a4eT C OLEHKOWN.

13. TpyAoeMKOCTb N0 BUAaM y4e6Hon paboThbl

TpyaoeMKkocTb
Bua yuebHomn paboTsl Bcero Mo cemecTpam
8 cemecTp
KoHTakTHasi paboTa 90 90
nekumn 36 36
& TOM YnCHe: npakTn4eckue
" | nabopatopHble 54 54
KypcoBasi paboTa
CamocTosaTenbHas pabora 18 18
MpomexyTouHas atTtectauus (0515 aIK3ameHa)
UToro: 108 108

13.1. CopepxaHue AUNCLUNIINHDI

n/n Peanusauyus
pasgena
HanmeHoBaHue ONCuMnNmHbI
CopepxaHue pasgena AUCLMNIUHbI
pasgena gucumnivHb C MOMOLLbHO
OHNawH-
Kypca, QYMK
1. Jlekumm
1.1 | Xapakrepuctuka u Knaccudumkaumsa gmcnepcHbiX CUCTEM, OCHOBHbIE
MeToAbl NoMny4YeHns AucnepraumoHHble N KOHAEHCaLMOHHbIE MeTOAbl UX
ONCNEPCHbIX CUCTEM nony4YeHus.
1.2 | CtpoeHue da3soBble 1 NceBaodasoBbie YacTuLbl, CTPOEHUE
ONCMNEePCHbIX YacTuL,. NMOBEPXHOCTHbIX CMOEB XWAKOCTEN N TBepAbIX Ter.
OcobeHHoCcTH Pa3mepHble addekTbl B AUCNEPCHbIX cucteMax. iameHeHne
AncnepcHoro peakumMoHHOM CMOCOBHOCTU C N3BMEHEHMEM OMCNEPCHOCTMU.
COCTOSHVS BeLlecTBa
1.3 | TepmognHamuka [MoBEpPXHOCTHOE HaTsKEHWE, BNUSHUE Ha HEro pasnuyHbIX
NMOBEPXHOCTHbIX dakTopoB.. [ucnepcHOCTb U TEpMOANHAMUYECKME CBONCTBA TEN.
SIBITEHUN
1.4 | KanunnsapHble KanunnapHoe naeneHne, 3akoH Jlannaca. BnusHue KpuBuaHbl
SABNEHNA MOBEPXHOCTM Ha AaBrieHNe napa u pacTBOPMMOCTb. TedeHune
XWOKOCTEN B Kanunnsgpax 1 NopucTbIX cpegax.
1.5 | Aaresusa un Apresus, ypaBHeHue [dionpe. CmaunBaHue, 3akoH FOHra.
cMayunBaHue TennoTa cMaunBaHus, rmMapoUNLEHOCTb N TMAPOGOBHOCTL
NMOBEPXHOCTW.
1.6 | Agcopbuus Knaccudmkaummn agcopdumm. Aocopbuusi Ha rpaHuue pasgena
TBEpPAOE Temno — ras, Teopmst MOHOMOMEKYNAPHON agcopouun
Jlenrmiopa, ypaBHeHne PpenHanuxa, Teopus
nonumonekynspHon agcopbuwmm MonaHu. Teopua B3T.
Agcopbums Ha rpaH1ue XUaKoCcTb — ras, yHgameHTanbHoe
ypaBHeHue agcopbummn MN'mbbca. Agcopbuus Ha rpaHule
TBEPAOE TeNo — pacTBOP, MOMEKynspHas agcopbums, MOHHas
agcopbuus, NOHHbIN 0O6MeH, MeMOpaHHas pa3HOCTb
NoTEHLUMarnos.
1.7 | OnekTponoBepXHOCTH | [MOBEPXHOCTHLIN 3apsia, ABOMHON 3rIEKTPUYECKUI CION,
ble ABMeHus 3NEKTPOKUHETUYECKUE U SMNEKTPOKAMMUITNISIPHBIE ABIEHUS.




2. llabopaTopHble 3aHATUA

2.1 XapaKTepVICTVIKa n I'Ionyqume M cBOWMCTBA ANcCnepcCHbIX CUCTEM.
MeTOoAbl NoNny4YeHusa
ANCNEepPCHbIX CNCTEM

2.2 | CtpoeHue
AuCnepcHbIX YacTul,.

OcobeHHocTH
AncnepcHoro
COCTOSIHUS BeLLecTBa

2.3 | TepmoguHamuka OnpegeneHne NonHoM NOBEPXHOCTHON SHEPTUN XNAKOCTEN.
NMOBEPXHOCTHbIX OnpegeneHne KpUTUYECKOTO HaTSXXEHUS cMavmMBaHUS
ABNEHUN HenonspHbLIX NONMMMEpPOB.

WccnepnoBaHue BnnsiHUS ANEeKTPUYEeCKOro noTeHumana Ha
NOBEPXHOCTHOE HaTAXeHue.

2.4 | KanunnspHble

ABMNEHns

2.5 | Aaresunsa un WNccnepoBaHne BNUstHUS NOBEPXHOCTHO-aKTUBHbLIX BELLECTB Ha
cMayuBaHue cMayuMBaHue 1 aaresuio.

2.6 | Agcopbuus WNccneposarne agcopbumm HEaNeKTponMTOB N3 GUHAPHbIX

pacTBOpPOB Ha TBEpOOM a,u,cop6eHTe

2.7 | OnekTponoBepxHOCTH | OnpeneneHne 3aneKTPOKMHETUYECKOro NoTeHUMana MetTogom
ble sIBNeHus anekTpodopesa

13.2. Tembl (pasaenbl) AUCUMNIIMHBI U BUAbI 3aHATUN

Buabl 3aHATUIA (KONMYECTBO YacoB)

Ne HanmeHoBaHMe TeMb CaMoCTOsTenLnas
n/n (pasgena) gueumnnuHbl Jlekuun Mpaktnyeckue | JlabopaTopHble paGoTa Bcero
XapakrepucTtuka un
1.1 | meTogbl NonyyeHus 4 12 2 18
ONCNEPCHbIX CUCTEM
CTpoeHune gmucnepcHbIxX
12 yacTtuu. OcobeHHoCcTn 4 0 4 8
ONCNEepCHOro COCTOSHNSA
BeLlecTBa
13 TepmognHamumka § 4 12 5 18
NMOBEPXHOCTHbIX SIBNEHWN
1.4 | KanunnsipHble sBneHus 6 0 4 10
15 Aaresvsi U cmadumBaHue 6 10 5 18
1.6 | Aacopbuus 6 10 2 18
17 OneKTponoBEPXHOCTHbIE 6 10 5 18
SABNEHNS
Utoro: 36 54 18 108

14. MeToan4yeckue ykasaHma Ans odoyvyarowmxcs no 0CBOEHUIO AUCLUMIIUHDI
(pekomeHOayuu oby4arowuMcs Mo 0CBOEHU OUCUUIIIUHBI: yKa3aHue Haubosiee CcrioxXHbIx pasdesios, paboma ¢
KOHcreKmamu feKyul, npe3eHmauyuoHHbIM MamepuanioM, PEKOMeHOauuu o 8bIMOTHEHUIO Kypcogol pabomel,
10 opeaHu3ayuu camocmosimesibHol pabomsi no ucyuniuHe u op)

B yyebHOM npouecce ncnonb3yloTcsa criegyowme opMbl paboThbl:
- NpoBeAEeHNe Nekuni,
- NnpoBeeHne NabopaTopHbIX 3aHATUN,
- BHeayaMToOpHasi caMocTosTeNnbHas paboTa CTyQeHTOB.

OpraHunsaumoHHasa CTpyKTypa NEKLUNOHHOIO 3aHATUSA:
1. dopmMynupoBKa TeMbl, Lernen 3aHATUs, NocTaHoBka NpobnemMHoro Bonpoca.
2. PasbscHeHne BONpOCOB TEOPETUYECKOrO U NPaKTUYECKOro NiaHa Ans peleHns nocTaBneHHon
npoGnemsil.




3. PaccmoTtpeHune nyTen pewleHns NnpobrnemMHOro Bonpoca Ha KOHKPETHbIX MpUMepax.

4. 3aknoyeHune, popmynnpoBKka BbIBOAOB.

5. dopmynnpoBka 3agaHna Ang camocToATeNbHOM AoMaluHen paboTbl. O3ByYMBaHME TEMbI
crneayoLLero 3aHATUs.

OpraHusaumoHHasa CTpyKTypa nabopaTopHOro 3aHATUSA:
1. dopmynupoBKka Lenen 3aHATUS U OTBETbl Ha BOMPOCHI CTYOEHTOB.
2. O3HaKoOMINEeHMe C TEOPETUYECKON OCHOBOWN paboTbl, OCHOBHbIMU MPUEMaMn U TEXHUKON
6e3onacHocTn Npu paboTe ¢ Mcnonb3yemMbiMn NpudopamMm 1 peakTMBamu.
3. BbinonHeHne akcnepuMMeHTanbHOM YacTn paboTbl.
4. O6paboTKka aKCnepMMeHTasnbHbIX pe3ynbTaToB 1 NpefoCTaBeHne UX AN npeaBapUTenbHON
nNpoBepKu npenogasaTento.

3awmTta nabopatopHo paboTbl NPOBOAMTCS C LENbK BbISIBNEHUS YPOBHA OCBOEHMS
Matepuvana no TemaTuke paboTbl, CNOCOBHOCTM [aTb NPaBWUNbHYID TPAKTOBKY pesynbTatam,
NOSTy4YEHHbIM MpPU BbINOMAHEHUN paboThl. 3awmta paboTbl 3aknyaeTcs B odopmieHun pabor,
yCTHOW Becefe npenogaBaTenst co CTyAEHTOM MO NOMyYeHHbIM B paboTe pesynbTatam M OCHOBHbLIM
TEOPETUYECKUM MOHATMAM MO TeMe paboTbl.

TekyLwmn KOHTPOb NPOBOAMTCA NYyTEM NPOBEPKM BbINOSTHEHUS AOMALUHErO 3aaHus, TECTOBbIX
3aaHunin, KOHTPOMbHbIX paborT.

KoHTponb OCBOEHUA TeOopeTMYecKoro MaTtepuana npoBOAMTCA Mocne npocnyLmMBaHus
CTyQeHTaMn JIEKUMOHHOIO MaTepuana fno Kaxgon Teme B BUAE YCTHOrO onpoca W BbIMNOSIHEHUS
OOMalLHMX 3agdaHui. BbiNnonHeHWe [JomalHUX 3agaHun KOHTponupyeT nektop. ExeHegenobHo
CTYOEHTbl MMEIT BO3MOXHOCTb BbISICHATbL BCE BOMPOCHI, OCBOEHME KOTOPbIX BbI3bIBAET TPYOAHOCTH,
Ha KOHCYNbTaLMsX C IEKTOPOM B cneumanbHO OTBeL4EHHbIE A1 3TOM0 KOHTAKTHbIE Yachl.

Mpn peanusaunm AUCLUMNAMHBI C WUCMOMb30BaHMEM AUCTAHUMOHHBbIX 0Opa3soBaTeribHbIX
TEXHOMNOMMM UCMOMb3YITCA UHCTPYMEHTbI 3NTIEKTPOHHON MHAOPMaLMOHHO-00pa3oBaTenbHOW cpeabl
BlI'Y «9nektpoHHbin yHuBepcuteT BI'Y» (https://edu.vsu.ru) n/vinn “MOOK BI'Y” (https://mooc.vsu.ru),
cepBucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord u ap.), 2nekTpoHHasa Mou4Ta,
MecCCeHOXepbl U COLCETMW.

15. lNepeyeHb OCHOBHOW U AOOMNONIHUTENILHOW nUTepaTypbl, PeCypCoOB WHTEpPHET,

HeoOXoAuMbIX ANs OCBOEHUS AUCUMUNIIUHbI  (criucok numepamypbi  0hopMasemcss 6
coomeemcmeuu ¢ mpebosaHusmu FTOCT u ucnionb3dyemcsi obwasi ckeosHasi Hymepauusi Orsi ecex 8udos8
UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n McToYHMK
1 laBpoHckaa HO.KO. KomnomgHas xumusa: y4ebHMK W NpakTUKyM O  akagemMuyecKkoro
bakanaepuarta / KO.FO. NaBpoHckas, B.H. NMak. — Mocksa: HOpawr, 2018. — 284 c.
2 Axkonesa A.A. KonnovaHas xumus: ydebHoe nocobue ons BysoB / A.A. Akoenesa. — Mockea :

FOpawt, 2018 .— 209 c.

KonnowngHas xumus. MNpumepsbl 1 3agaym : y4ebHoe nocobue ans By3os / B.d. Mapkos [u gp.] ;
3 Ypan. cbegep. yH-T M. nepsoro Npesngenta Poccum B.H. EnbunHa. — Mocksa ; EkaTepuHbypr :
KOpanT : isgatenbcTBO Ypanbckoro yHmBepcuteta, 2018. — 185 c.

Cymm B.[. KonnongHas xumus / B.[1. Cymm. — Mocksa: Akagemus, 2013. — 238 c.

4

5 LWykmn E.O. KonnongHasa xumus / E.O. WykuH, A.B. MNepuos, E.A. AmenuHa. — M.: Opawr, 2017.
- 443 c.

6 Epwos H0.A. KonnonaHasa xumus. dusmnveckas xummna gucnepcHoix cuctem / KO.A. Epwios.— M.:

TEOTAP-Megua, 2012.- 351 c.

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n McToyHnK

3umoH A.[l. KonnongHas xumuns (B Tom ymncne HaHodactuu) / A.l. 3umoH. — M.: AlAP, 2007. —
343 c.

lenbdoman M.N. KonnougHas xumusa / M.U. Tenbdpman, O.B. Kosanesuy, B.I1. KOcTtpaTtos. —
CI6. [n ap.]: NNaHb, 2010. — 332 c.

7

8



https://edu.vsu.ru/
https://mooc.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5992&TERM=%D0%93%D0%B0%D0%B2%D1%80%D0%BE%D0%BD%D1%81%D0%BA%D0%B0%D1%8F,%20%D0%AE%D0%BB%D0%B8%D1%8F%20%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5992&TERM=%D0%AF%D0%BA%D0%BE%D0%B2%D0%BB%D0%B5%D0%B2%D0%B0,%20%D0%90%D1%80%D0%B8%D0%B0%D0%B4%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%A9%D1%83%D0%BA%D0%B8%D0%BD,%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%95%D1%80%D1%88%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5032&TERM=%D0%97%D0%B8%D0%BC%D0%BE%D0%BD,%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%94%D0%B0%D0%B2%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%93%D0%B5%D0%BB%D1%8C%D1%84%D0%BC%D0%B0%D0%BD,%20%D0%9C%D0%B0%D1%80%D0%BA%20%D0%98%D0%BE%D1%81%D0%B8%D1%84%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

9 ®pugpuxcbepr O.A. Kypc konnovgHon xumun / [.A. ®pugpuxcbepr. — CI16. [w gp.]: NaHb, 2010.
—-410c.

10 MsryeHkoB B.A. [oBepXHOCTHLIE siIBNEHUSA U ancnepcHble cuctembl/ B.A. MardyeHkoB. — M.:
KonocC, 2007.- 184 c.

B) MHJPOPMAaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHble pecypchl (oduLManbHble pecypcbl MHTEPHET):

Ne n/n Pecypc

11 3oHarnbHasa Hay4Has 6ubnuoteka BI'Y https://www.lib.vsu.ru

12 YHuBepcuteTckasa bubnuoteka online http:/biblioclub.ru/

13 EcTecTBeHHO-Hay4HbIN 0Opa3oBaTenbHbIv nopTan http://www.en.edu.ru

WHdopmaumoHHass cuctema «EgmHoe okHO poctyna k obpasoBaTenbHbIM —pecypcam.
http://window.edu.ru

15 HayuHas anektpoHHas 6ubnmnoteka eLIBRARY.RU http://www.elibrary.ru

Chemnet — oduumanbHoe anekTpoHHoe u3gaHue Xumwmyeckoro akynbteta MIY B Internet
http://www.chem.msu.ru/rus

17 OnNeKTPOHHO-OMBnMoTeyHasn cuctema "KoHcynbTaHT cTygeHTa" http://www.studmedlib.ru

14
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16. MNepeyeHb y4yebHO-MeTOAMYECKOrO obecneyeHUs ANsi CaMOCTOATENIbHOW pPaboThbl
(y4ebHo-memoduyeckue pekomeHdayuu, rnocobusi, 3adaqyHuKku, Memoduyeckue yKa3aHUsi O 8bIMNOSIHEHUIO
npakmu4eckux (KOHMPOIIbHbIX), Kypcoebix pabom u dp.)

Ne n/n NcTouHmK

KonnoungHas xumus. MNpumepsbl 1 3agayn : yuebHoe nocobue ans sysos / B.®. Mapkos [u ap.] ;
1 Ypan. denep. yH-T um. nepeoro MNpeangenta Poccum b.H. EnbunHa .— Mockea ; EkaTtepuHbypr :
KOpanT : isgatenbcTBo Ypanbckoro yHmBepcuteta, 2018 .— 185 c.

JTabopatopHble paboTbl 1 3agayun no konnouaHon xumnn / KO.I. ®ponos, A.C. Npoackuin, B.B.
Hasapos v ap. ; nog pea. KO.I'. ®ponosa n A.C. N'poackoro . — M. : Xumus, 1986 . — 214 c.

17. Obpa3soBaTefibHble TEXHONOrMU, UCNOoNb3yeMble NpU peanusauum y4yeoHomn
OUCLUMNIINHBLI, BKNOYaa AUCTaHLMOHHbIe obpa3oBaTtenbHble TexHonoruu (AOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OoOy4YeHue:

Mpn peanuzaumm AUCUMNIMHBLI UCNOMb3YKTCH Kraccuyeckme obpasoBaTefibHble TEXHOOMMM
0e3 3ameHbl ayanTOpHbIX 3aHATUNA (Nekumn n nabopatopHbix 3aHATU) Ha [OOT. OcCHOBHblE TUMbI
neKkunn — BBOAHbIE NeKumMn (B Hadane msydeHust OUCUUNNWHBI) U MH(OPMALMOHHbIE fEKUMN C
BM3yanusaumen (MynbTMMegumnHble npeseHTauuun). [lpoBegeHne NPOMEXYTOYHOW aTTecTauum
ocywecTternsietTca B dopme ycTHoro cobecegoBanna no KMM. CamocTtositenbHasa paboTa no BCcem
pasgenam npegnonaraeT BbiMOMHEHNE 0693aTeNbHbIX MMCbMEHHbBIX JOMAaLUHUX 3a4aHnn.

Mpn peanusauumn y4ebGHOM OANCLUUNIIMHBI UCMOML3YHTCA 3NTIEMEHTLI 3NTIEKTPOHHOIO 00yYeHus U
pasnuMyHble OUCTaHUMOHHbIE OOpasoBaTeNibHble TEXHOMOrmW, no3ponswwme obecnevmsaTb
ornocpefoBaHHOe  B3auMMoAencTBME (Ha paccTodHuK) npenogaBatener U obyyatoLmnxcs,
BKNOYasi  UHCTPYMEHTbl  QNEeKTPOHHOW  MHAOpPMaLMOHHO-OOpa3oBaTenbHOM  cpeabl  BIY
«ONEeKTPOHHbIN yHMBEPCUTET Bry» (https://edu.vsu.ru) n/vinu “MOOK Bry”
(https://mooc.vsu.ru), npoBedeHne BeOMHApPOB, BUAEOKOHdEpeHuMn (B TOM 4ucne ¢
NPUMeHEeHNEM cepBucos  Zoom, Discord n ap.), B3aMMoaencTemne B  couceTsx,
NOCpPeaCTBOM 3MIEKTPOHHOM MOYTbl, MECCEHOXKEPOB.

18. MaTepunanbHO-TeEXHUYECKOE obecneyvyeHMe AUCLUNIIUHDI:

Hedgenometp HOM

CranarmomeTp

OnekTpodopeTnyeckas s4erika Yankockoro
TeHsnomeTp o Hyu

PwONPE


https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%A4%D1%80%D0%B8%D0%B4%D1%80%D0%B8%D1%85%D1%81%D0%B1%D0%B5%D1%80%D0%B3,%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%9C%D1%8F%D0%B3%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%D0%B2,%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
http://www.en.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
http://www.chem.msu.ru/rus/
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://edu.vsu.ru/
https://mooc.vsu.ru/

5. Becbl aHanutuyeckmne

6. Becbl TEXHO-XMMUYECKUNE

7. YnbTpasByKoOBOW Aucnepratop

8. ®otomeTp KOK-3 «30M3»

9. dotomeTp PIK-56M

10. MoaynbHbIN CNEKTPOMETP AMHAMMUYECKOro U cTaTudeckoro paccesiHus ceeta Photocor-Complex.
11. HoyTbyk

12. MpoekTop

13. OkpaH

19. OueHou4HbIe cpeAcTBa ANA NpoBeAeHNA TeKyLWen U NPOMEXYTOYHOW aTTecTaummn

nopﬂﬂ,OK OLIeHKN OCBOEHUA O6y‘-la|'OLL|,VIMI/ICFI yqe6Horo MaTtepunana onpenendeTca
coaepxaHmem cnegywumx pasgenos AMCUNNITUHDIL

HaumeHoBaHune WugmkaTtop(bl)
Ne KomneTeH
/n pasgena gucumnivHb ua(u) [OCTUXKEHUS! OueHouHble cpeacTBa
(mogyns) H KoMneTeHunn
XapaktepucTtuika u KB-1 MKB-1.1 HomallHne 3agaHus
1 MeToAbl NonyyYeHnst MKB-2 MKB-2.1 JlaGopaTtopHble paboThbl
ONCNEPCHbIX CUCTEM
CTpoeHune gmucnepcHbIxX
yacTtuy,. OcobeHHoCTH MKB-1 HEE%% Romawnme sanaHns
2 | aucnepcHoro coctosHns | MKB-2 e JlaBopartopHbie paboTsi
BellecTBa
TepmoanHamuka MKB-1.2 [omallHve 3agaHus
MKB-1
3 | NOBEPXHOCTHbIX MKB-2 MKB-2.2 TecToBbIE 334aHWA
SABIEHUN JlabopaTtopHble paboTbl
KanunnspHbele aBneHns MKB-1 MKB-1.1 HomawHne 3agaHus
4 NKB-2 MKB-2.2 MpaKkTnko-opneHTUpPOBaHHbIE 3adaHnst
Aaresvst U cmaymBaHue MKB-1 MKB-1.2 [omaluHne 3agaHus
5 NKB-2 MKB-2.2 JlabopatopHble paboTbl
copbums [MKB-1.1
Ancopbu AKB-1 MKB-1.2 [omaluHne 3agaHus
6 MKB-2 MKB-2.1 JlabopatopHble paboTbl
MKB-2.2
OreKTpPonoBEPXHOCTHBI HEE%% [lovaLHIe 335aHUS
e ABrneHus - L
7 HEB% MKB-2.1 JlTabopaTtopHble paboTbl
MKB-2.2
MpomexyTouHasa aTTecTaums lMepeyeHb BONpOCOB
dopma KOHTPONS — 3a4eT C OLLEHKOM

20. TunoBble OLIEHOYHble cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensilowume
npouenypbl OLeHUBaHUS

OueHKka 3HaHUi, yMEHUA N HaBbIKOB, XapakTepuaylowasa aTanbl (POPMUPOBAHNS KOMMNETEHLUA B
pamkax n3yvyeHnsa AMCuUnninHbl OCYLLECTBAETCH B X04e TEKYLLEeN N MPOMEXYTOYHOW aTTecTauui.

Tekywaa artrectauus nNpPoOBOAUTCS B COOTBETCTBUM C [lonoxeHvem O Tekyllen aTTectaumu
obyvalowmxca no nporpaMmaMm BbiCWwero obpasoBaHusi BOpOHEeXCKoro rocyaapCTBEHHOro
yHuBepcuTeTa. Tekywasa aTrecrtaums npoBoavMTcsa B OpMe: YCTHbIM Onpoc (MHAWBMAYaNbHbIV
OnNpoC); BbINOSTHEHNE NMNCbMEHHBLIX JOMALUHUX U NPAaKTUKO-OPUEHTMPOBAHHbIX 3a4aHuM, BbINONIHEHME
TECTOBbIX 3aJaHUMN.

lMpomexyToyHast atTecTtaums NPOBOAMTCS B COOTBETCTBUM C [MONoXeHMeM O NMPOMEXYTOYHOW
aTTecTaumm obyyaroLmxca no nporpaMmmam BbicLuero obpasoBaHus.



KOHTpOJ'IbHO-I/I3MepI/ITeJ'IbeIe MaTtepuarnbl npomemyTquoﬁl artrectaunm BKIHOYakoT B cebs
TeopeTndeckne BOMNPOCHhI, NO3BONIAKOLWME OLUEHUTb YPOBEHb MNOJTyYEeHHbIX 3HAHUN, U npakTn4eckoe
3afaHune, no3posidrllee oOueHNTb CTENEeHb C(*)OpMI/IpOBaHHOCTI/I yMeHVIVI N HaBbIKOB.
npl/l oueHnBaHUN NCNOJIb3YHOTCA Ka4eCTBEHHbIE LLUKalbl OLUEHOK. KpI/ITepVIVI OoueHunBaHUA npmeedeHbl B
n. 20.2.

20.1. TeKywWwM KOHTPOSb yCNeBaeMoOCTH

KoHTponb ycneBaemMoCcTU MO AWUCUMMNIMHE OCYLUECTBMNSIETCS C MOMOLLbIO  CreaytoLmx
OLIEHOYHbIX CPEACTB: MNPaKTMKO-OPUEHTMPOBAaHHbIE 3adaHusl, AOMallHVMe 3adaHusl, TecToBble
3aaHusi, YCTHbI OMnpoc.

Bonpocbl ans gomalwHero 3agaHus oOpMynNUpYOTCA Ha nabopaTopHoOM 3aHaTUKW. Ha
crieaylowem MNpakTUYeCKOM  3aHSATUM CTyOEHTbl NPEACTaBMsoT pelleHMe OOMalUHero 3aaaHus,
3aHATME HaYMHaeTCcs C 0OCYXAeHMs BAapMaHTOB peLLeHus.

YCTHble onpocbl UM TECTUPOBaHWS MPOBOASATCA Ha NabopaTOPHOM 3aHSATUW, O 4YeMm
npenogasaTtesb 3apaHee coobluaeT obyyatoLmmcs.

MepeyeHb NabopaTopHbIX 3aHATUN:

Mony4eHne n cBONCTBA OUCMEPCHBIX CUCTEM.

OnpegeneHune NONHOM NOBEPXHOCTHON SHEPTUN XNOKOCTEN.

OnpepneneHne KpUTUYECKOTO HATSHKEHUSA CMadYMBaHUsl HEMOMSIPHbIX MOIMMEPOB.
ViccnegoBaHve BNUSHUSE SMEKTPUYECKOro NOTEHLMana Ha NOBEPXHOCTHOE HaTshKEHME.
VccnegoBaHve BNUSHUSE MOBEPXHOCTHO-AKTUBHBIX BELLIECTB HA CMadMBaHWE U afresuio.
ViccnepoBaHue agcopbLumm HESNEKTPONUTOB M3 BMHAPHbBIX pacTBOPOB Ha TBeEpAOM agcopbeHTe
OnpepeneHne sNekTPOKUHETUYECKOTO MNOTEHLMaNa MeToaoM anekrpodopesa.

NogkwhE

20.2. MpomexyToUyHasa aTrecTauus

MpomMexXyToyHas aTTecTaums no AWMCUMNIMHE OCYLLEeCTBNSAETCA C MOMOLLbI0 Cregyowmx
OLIEHOYHbIX cpeacTs: cobecenoBaHmne no GuneTtam K 3adeTy.

Bonpockl K 3a4eTy:

[Mpr3HaKM reTeporeHHbIX ANCNEePCHbIX CUCTEM

Knaccudumkaumnsa gucnepcHbelx YacTuu, no pasmepy, opme, CTpoEHMIo.

[duncnepraumoHHble N KOHOAEHCAUMOHHbIE METOAbI MONyYeHNs QUCNEPCHBIX CUCTEM.

CTpoeHune gucnepcHbIx YacTuL, CTPOEHME NOBEPXHOCTHbLIX COEB XUOKOCTEN U TBEPAbIX Ter.

dunsnyeckme M XUMMYECKME CBOWCTBA AMCMEPCHbIX 4YacTuy. OcoBGeHHOCTM OMCNEepCHOro

COCTOSIHUSA BellecTBa.

[MoBEPXHOCTHOE HaTshXKEeHUe, BIIMSHUE Ha Hero pasnuyHblX dakTopoB: XMMUYECKOW Npupoabl

BelwecTBa, TemnepaTtypbl, MNPUPOAbl rpaHnyawmx das, npupoabl W  KOHLEeHTpauum

pacTBOPEHHOIO BellecTBa, 3apsiaa NOBEPXHOCTU, KPMBU3HbI MOBEPXHOCTU XXUAKOCTH.

KanunnsipHoe gaesneHune, 3akoH Jlannaca.

CmaumBaHue, KpaeBom yrosn, 3akoH HOHra.

Apnresus, pabota agresuun, ypaBHeHue [donpe.

0. BnusiHme KpmBM3HbI MOBEPXHOCTU Ha  [OaBfeHWe napa M pacTBOPUMOCTb. YpaBHeHue

KenbBuHa. YpaBHeHue 'mbbca — OctBanbga.

11. MNMpouecchkl, onpeaendemMble KpUBU3HON NOBEPXHOCTU.

12. TedeHne >XuOkocTenm B Kanunnspax W MOPUCTbIX cpedax. YpaBHeHue JKiopeHa. 3akoHa
Myasennsa. YpasHeHue Japcw .

13. Agocopbumsi, KONMYecTBEHHble CMOCOObI BbIPAXEHUA €€ BEeNWYMHbI, Knaccudukaums.
XapakrepucTnka hmsm4eckon n XMMmn4eckon agcopoumm.

14. Agcopbums Ha rpaHuvue TBepaoe Teno — ra3. Teopuss MOHOMOJMEKYNSAPHOWM agcopbumm
JlaHrmiopa. OMnupuryeckoe ypaBHeHve agcopbumm dpenHanuxa. Teopus
nonumonekynapHon agcopbumm MonsaHn. AQCopOUMOHHBIM  noTeHuman. MHorocnonHas
agcopbums: Teopus B3AT.

15. Ancopbums Ha rpaHuLe XnakocTb — ra3. PyHaameHTanbHoe ypaBHeHne agcopbuumn M'mbbea.
CTtpoeHune agcopOLMOHHOro Crnosi Ha rpaHuLe pacteop — ra3. YpasHeHue LLUnwkoBckoro.

o okonpRE

BHoxN



16. Agcopbumsa Ha rpaHuue TBepaoe Teno — pacTteop. MonekynspHas agcopbuus. Npasuno
ypaBHMBaHuA nonsipHocten Pebunaepa. BnusiHue npupogbl pactBopuTensa Ha agcopbumto
(npasuno LWunosa). MoHHasa agcopbuusa. MNpasuno mabupatensHon agcopbumm MNeckoBa —
dasHca.

17. OTnnunTenbHble 0cOBeHHOCTN aacopbunm NONMMeEPOB Ha TBepAoM aacopbeHTe.

18. OneKkTponoBEPXHOCTHbIE ABMNEHUS.

MO OKOHYaHUKM cemecTpa MPOBOOMTCH MPOMEXYTOYHAs aTTecTauus B opme 3adeta C
oueHkon. K 3auveTy obyvaromecsa nony4aroT nepeyvyeHb BONPOCOB, U3 KOTOpbIX dhopmupytotcas KUM
no npegmery.

[nsa oueHnBaHWs pesynbTaTtoB 0Oy4YeHUs Ha 3a4eTe MCMNOoMb3yTCA crneayowmne nokasaTenu:

1) 3HaHMe TeopeTUYECKUX OCHOB (PU3UKO-XUMUYECKUX SBIIEHWMI, MPOUCXOAALLMX Ha rpaHuue
pasgena a3 B MexdasHOM MOBEPXHOCTHOM Cfioe B OUCMEPCHbIX CUCTEeMax B pesynbraTte
npeBpaLLeHnsi N30bITOYHON MOBEPXHOCTHOW SHEPIUU;

2) BnageHne MeTodamMuM TeOopeTU4EeCKOro OnucaHusi MNOBEPXHOCTHLIX  PU3NKO-XMMUYECKUX
SIBMIEHUN.

3) yMeHue nucnonb3oBaTb 3HaHME TakuxX (PU3MKO-XMMUYECKNX ABNEHUIN KaK aaresnsd, CMavnuBaHue,
KanunnsapHOCTb, aacopbums, 3reKTPONOBEPXHOCTHbIE SBMEHUS ANS PeLUeHUsl NpakTU4eCcKnx
3ajau.

[ns oueHunBaHWA pe3ynbTaToB OOyYeHUs Ha 3aveTe C OLEHKOW ucrnonbayeTcs 4-6annbHast
LIKana: «OTIIMYHO», «XOPOLLOY», «YAOBMNETBOPUTENBHOY, HEYOBIIETBOPUTENBHOY.

Mpn peanusaumm OUCUUMAUHBI  C  NPUMEHEHMEM  AUCTAHLUMOHHBbIX obpasoBaTernbHbIX

TEXHOMOMMN OLeHKa 3a 3a4yeT/ak3amMeH MOXeT OblTb BbICTaBreHa Mo pesyfbTaTam  Tekyllen
aTTecTaummn obyvaroLierocs B cemecTpe.

CooTHoLLEHME Noka3aTenen, KPMTEPUEB U LLKanNbl OLEHMBaHNS pe3ynibTaToB 00yyYeHUs

YpoBeHb
KpuTtepumn oueHMBaHNsE KOMNETEHLNIN cchopmumpoBaH | Lkana oueHok
HOCTU
KOMMNeTeHLUN
MonHoe COOTBETCTBUE oTBeTa obyvatoLerocst BCEM .
NEepEeUNCrIeHHbIM KpUTEPHSIM. TPOAEMOHCTPHUPOBAHO BCECTOpOHHee 1 | [1OBbILIEHHDII OTnnyHo
rnybokoe 3HaHMe TeopeTUHECKNX OCHOB MPOLIECCOB, MPOTEKAIOLWMX Ha ypoBeHb
rpaHvue pasgena a3 B AUCnepCcHbIX cucTemax.
O6yvarowmnca BnageeT TEOPEeTUYECKMMN OCHOBaMu MPOLIECCOB,
npoTekawwmMx B  MexXdasHOM MOBEPXHOCTHOM  cnoe, [AaeT
OOOCHOBaHHbIA U  apryMEeHTUpPOBaHHLIN OTBET Ha MNOCTaBfEHHbIE Bba3soBbii XopoLLo
Bonpockl. CoaepXaTtcs HenpuHUMNManbHble OLWWOKA M HETOYHOCTW, YPOBEHb

KOTOpble AO0MKHbI ObiTb MCMpaBreHbl B COOTBETCTBUM C 3aMevaHnsIMU
1 BOMpocaMu 3K3ameHaTopa.

OOGyuvarowmniics  BrageetT 4acTUYHO TEOPEeTUYECKUMU OCHOBaMMU
PUBNKO-XUMUYECKMX ABMNEHUI B AUCNEepPCHbIX cucTtemax,

MoporoBbIn YposneTtsopu-

YPOBEHb TENbHO
OEMOHCTPUPYET YacTUYHbIE 3HAHWUS.

OTBET Ha KOHTPONbHO-U3MEPUTENbHLIA MaTepuan He
COOTBETCTBYET NepeymcrieHHbIM nokasatensam. ObyyaroLmiics
OEMOHCTPUPYET OTPLIBOYHbIE, (hparMeHTapHbIe 3HaHWS, AonycKaeT HeynosneTso-
rpybbie owmnbkn. [onyLeHHbIE OWNMOKM B U3NOXEHUM MaTepuana He B pUTENBHO

B COCTOAHUN UCNPaBUTb B COOTBETCTBUN C 3aMeYaHNAMU U
HaBOAALLMMKU BONpOCaMu npernogaBaTtend.




