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PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

51.B.[1B.04.02 ®uU3nKo-xumMnyeckme sBNeHUA B AUCMEPCHbIX cUCTemMax
1. Koa n HaumeHoBaHMe HanpaBfieHMA NOAroTOBKU/cneunanbHOCTHU:
04.05.01 ®dyHaameHTanbHasa v nNpuknagHas xmmMma
2. HanpaBneHHoCTb: PyHOameHTanbHas XMMusa B NpogeccnoHansHoM obpasoBaHnm
3. KBanudumkauma BbinyckHuUKa: Xumuk. [penogasartesib Xummn
4. dopma ob6y4eHUs: oyHas

5. Kachegpa, oTBevarLan 3a peanmsaumio QUCLUNIINHDI:
Kadpeapa BbICOKOMOSIEKYNAPHBIX COEOUHEHUI N KONITOUOHOWN XUMUK

6. CoctaBuTeNnn nporpamMmabil:
Cnenuosa Onbra BaneHTnHOBHA, KaHAUOAT XMMUYECKUX HAYK, OOLEHT

7.PekomeHAOBaHa: Hay4YHO-MEeTOANYECKMM COBETOM XMMUYECKOro dhakynbTeTa,
npoTokosi Ne 5 ot 17.06.2021

8. YueOHbIn ropa:  2024-2025 CemecTp: 8



9. Ulenu v 3apgaum y4e6HOM AUCLUNIIUHDI:

Lensmu oceoeHusi y4ebHOU OuCUUNIUHbI A8MISIIOMCS:

- pasBuTME MPEACTaBMEHWA O MOBEPXHOCTHbIX SIBMEHUSIX, MPOUCXOAALIMX Ha rpaHuue
pasgena a3 B MexdasHoOM NoBEPXHOCTHOM CIOe B reTepOoreHHbIX AUCNEPCHbIX CUCTeMax.

3adayu yuyebHol OucyunuHbI:

- N3y4eHne Takmx OU3UKO-XMMUYECKUX SIBMEHWI KaK aare3nsi, CMauuBaHue, KanumnnspHoOCTb,
apcopbuns, aneKkTpuyeckne sIBMEHWs, MPOTEKalWMX B pesynbTaTe npeBpalleHnsi N30bITOYHOM
NOBEPXHOCTHOWN 3HEPTUM B AUCMEPCHBIX CUCTEMAX;

- NpuobpeTeHMe HaBbIKOB WCMOMb30BaHUSI TEOPETUYECKMX TMONOXEHUN AN pelueHus
npakTU4eckux 3agad.

10. MecTto y4yebHOWM AucuunnuHbl B cTpykType OOIl: gucumnnuHa Bxoaut B Brnok 1.
OucuunnuHel (mMogynu), B 4acTb, QOPMUPYEMYK Y4YaCTHUKaMyM obBpasoBaTeribHbIX OTHOLLUEHWUNA,
aBnaeTcs aucuunnuHon no Bblbopy. ObByvarowmncs Ans U3yvyeHus AUCUMNNAWNHBI OOIMKEH OCBOWUTb
KypCbl (OU3UKN, HEOPraHNYeCKOn, OU3NYECKON U KONITOUAHON XUMUMK.

11. MnaHupyeMble pe3ynbTaTbl 06y4YeHUsA No AUucuUnIuHe/Moaynko (3HaHUSA, yMeHuUA,

HaBbIKK), COOTHEeCEeHHbIe c nnaHnpyemMmbiMmn pe3ynbTaTammu OCBOEeHuUA
06pasoBaTeanoﬁ nporpamMmmbl (KOMHeTeHLI,VIHMVI) n UHOUKaTopaMun UX JOCTUXEHUA .
Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMNEeTEHL MM
MK-1 CnocobeH MK-1.1 O6ecneunBaet cbop | 3HaTh:
npoBoanTb cbop, Hay4HOW, - UICTOMHUKM HaY4YHO-TEXHNYECKOW MHPOopMaLnK,
cuctemaTnsaumio TEXHUYECKOWN U XypHanbl 0Te4eCTBEHHON U MeXAyHapOaHOM
N KpUTUYECKNIA naTeHTHON Hay4yHON NepnoamnKnu, OCHOBbLI MOMCKa NAaTEHTHON
aHanms Hay4Hown, MHdopmMaLuun, MHdOopMaLnu,
TEXHUYECKON U Heobxoaumon ans YMmeTb:
naTeHTHON peLueHus - OCYLLECTBNATb NOUCK HaYYHO-TEXHUYECKOW
WHopmauun, uccnegoBaTenbCknx | MHOpMaUUmM ¢ UCNONb30BaHNEM PECYPCOB CETU
Heobxogmmon 3agad WHTepHeT, 6a3 AaHHbIX; 0hOpMNATE OTHET O
Ans peweHus MK-1.2 CocraBngert pesynbTarax novcka nHgopmauuu.
uccnegoBaTenbCek aHanUTU4eCKUn Bnagetsb:
nx 3agad 0630p cobpaHHOM - NpremMamMu noncka Hay4yHo-TEXHUYECKON
XUMUYECKOM Hay4YHoW, MHOPMaLUKN U MeTogaMn COCTaBMEeHNa OTYETOB
HanpaBieHHOCTH TEXHUYECKON U 0 pesyrnbTaTax noucka.
naTeHTHON
MHdopMaLumn no
Tematumke
nuccnegoBaTenbCKor
0 npoekTa
MK-2 CnocobeH MK-2.1 CoctaBngeTr oOwwmi | 3HaThb:
nnaHMpoBaTb nnaH uccrnegoBaHus | - TeopeTU4eckne OCHOBbI MOBEPXHOCTHbIX
paboTy u W AeTarnbHble NNaHbl | ABNEHWUA, NPOUCXOAALNX Ha rpaHnLe pasgena
BbIOMpaThb oTAernbHbIX cTaaun ¢a3 B Mexdas3HOM NOBEPXHOCTHOM CrOe B
afekBaTHble AMCNepCHbIX cucTeMax B pesyrnbtate
meToabl pewexun | MK-2.2 BbiGupaet npeBpaLleHnst N30bITOYHON MOBEPXHOCTHOM
Hay4Ho- SKCNnepuMeHTanbHbl 3Heprun.
uccnegoBaTtenbck € U pacyeTHo- - MeToabl uccnenoBaHnst PU3NKO-XUMUYECKUX
ux 3agav B TeopeTu4eckue NpoLEeCccoB, NPOTEKaLNX Ha rpaHuLax pasgena
obnactu MeTOoAbl peLleHns das.
aHaNUTNYECKON, NOCTaBIIEHHOMN YmeTb:
dunanyeckon, 3aja4un, ncxogqa uns - NNaHnpoBaTb 3KCMEPMMEHT Ha OCHOBE aHanus3a
HeopraHM4yecKowu, nmMmerLmxca nuTepaTypHbIX AaHHbIX;
OpraHn4yeckon u MaTepuanbHbIX 1 - aHanusmpoBaTb 1M 0600 aThk pe3ynbTaThl
nonuMepHon BPEMEHHbIX aKcnepuMMeHTa, opMynmMpoBaTh BbIBOAbI.
XUMUN pecypcoB BnapeTtb:
- HaBblkaMu UCMOMb30BaHUS
3KCMepUMeHTarbHbIX 1 paC4YETHO-TEOPETUYECKMX
MEeTOJ0B OnMcaHus NOBEPXHOCTHbLIX (PU3UNKO-
XUMUYECKUX SIBITEHUN.




12. O6beM AucUMNnuHbI B 3a4eTHbIX egunHuuax/yac. — 3/108.

CDopma npoMexyTo4 HOM aTTecTauumu

3a4eT C OLEHKOWN.

13. TpyAOeMKOCTb No Buaam y4e6Hon paboThbl

TpynoemMKkocTb
Bug yuebHow paboTbl Bcero Mo cemectpam
8 cemecTp
KoHTakTHas pabota 90 90
nekumm 36 36
npakTnyeckme
B TOM ymcne:
nabopaTopHble 54 54
KypcoBasi paboTta
CamocTtosiTensHas pabota 18 18
MpomexyTouHas attectaums (015 3Kk3ameHa)
UToro: 108 108

13.1. CopepxaHMe QUCLUNIUHDI

n/n Peanusauus
pasgena
HaumeHoBaHve ONCUMNITNHBI
CopaepxxaHve pasgena gUCLMNINHDI
pasgena gucLMnImvHbl C MOMOLLBIO
OHITaMnH-
Kypca, QYMK
1. Nlekuum
1.1 | Xapaktepuctuka un Knaccudmkaumns gmcnepcHbiX CUCTEM, OCHOBHbIE
METOAbI NONy4YeHUs aucnepraumoHHbIE N KOHOEHCALMOHHbIE METOAbBI NX
ONCNEPCHBIX CUCTEM nony4veHus.
1.2 | CtpoeHue da3zoBble 1 NceBaodas3oBble YacTuLbl, CTPOEHUE
AVCMEPCHBIX YacTuL,. MOBEPXHOCTHBIX CIOEB XMAKOCTEN U TBEPAbIX TEn.
OcobeHHoCTH Pa3mepHble adpekTbl B gMcnepcHbIx cuctemax. ameHeHne
ANCNepcHOro peakuMOHHOW CMOCOBHOCTY C U3BMEHEHMEM OUCTIEPCHOCTH.
COCTOSIHMS BELLEeCTBa
1.3 | TepmoamHamuka [MOBEPXHOCTHOE HaTsPKEHNE, BNUSIHUE HA HETo pasfnyHbIX
NMOBEPXHOCTHBIX hakTopoB. [McnepcHOCTb U TepMoanHaMmUYeckne CBOMCTBA Ter.
SABNEHUN
1.4 | KanunnsipHble KanunnapHoe gaenenue, 3akoH Jlannaca. BnusiHne kpuBuaHbl
ABNEHUs NOBEPXHOCTY Ha JaBfeHNe Napa U pacTBOPUMOCTb. TeyeHune
XWOKOCTEN B Kanunmsipax 1 NOpPUCTbIX cpefax.
1.5 | Agreauan Agresus, ypasHeHue [Jionpe. CmaumBaHue, 3akoH KOHra.
cMavmBaHue Tennota cmavvBaHus, rMAPOMOUNIBLHOCTb U TMAPOOBHOCTL
NOBEPXHOCTW.
1.6 | Agcopbuums Knaccudmkauyumn agcopbumm. Agcopbums Ha rpaHuue pasgena
TBEpOoe TeNo — ras, Teopust MOHOMOJIEKYNSAPHOW aacopbuum
JleHrmiopa, ypaBHeHue dpenHanmxa, Teopus
nonumMmonekynspHon agcopobumm MonsHu. Teopus BAT.
Aacop0bums Ha rpaHuue XnakocTb — ras, yHaamMmeHTanbHoe
ypaBHeHue agcopbuumn Mmbbca. Agcopbums Ha rpaHuLe
TBEpPAOE Terno — pacTBop, MOMeKynspHasa aacopbLums, MOHHas
agcopbumnsi, MOHHbIV 0OMeH, MembpaHHasi pasHOCTb
NnoTEeHLManos.
1.7 | OnekTponoBepxHOCTH | MOBEPXHOCTHLIN 3apsd, ABONHON ANEKTPUYECKUIA CIOW,

ble ABNleHna

ONTIEKTPOKNHETNHECKMNE N SNEKTPOKaNUNApHblie ABNeHnA.




2. JlabopaTopHble 3aHATUSA

2.1 XapaKTepMCTMKa n I'Ionyqume N CBOMCTBA AONCNepPCHbIX CUCTEM.
MeToAbl Nosty4YyeHunsa
AONCNEepPCHbIX CUCTEM

2.2 | CTpoeHune
AVCNEPCHbIX YacTuL.

OcobeHHocTH
ANCMepcHoro
COCTOSIHMS BeLecTBa

2.3 | TepmoanHamuka OnpeaeneHne NonHom NOBEPXHOCTHON 3HEPTUN KUAKOCTEN.
NOBEPXHOCTHbIX OnpeneneHune KpUTUYECKOro HaTSXKEHUss CMavyMBaHUS
ABNEHUN HEenonsipHbIX NONNMEPOB.

McecnenoBaHue BnvsiHUS ANEeKTpn4eCcKoro noTeHumnana Ha
NOBEPXHOCTHOE HAaTAXEHNE.

2.4 | KanunnspHble

SIBNEHUs

2.5 | Agresusu ViccnepoBaHue BNUsiHNA NMOBEPXHOCTHO-AKTUBHbIX BELLECTB Ha
cMauvmBaHve CMayvMBaHve 1 agresuto.

2.6 | Agcopbuws WccneposaHve agcopbumm HEANEKTPONNTOB 13 BUHAPHbIX

pacTBOPOB Ha TBEPAOM aacopbeHTe

2.7 | OnekTponoBepxHoCcTH | OnpeaeneHne aneKTPOKMHETUYECKOro NoTeHLMana MeToaomM
ble IBNeHUs anekTpodopesa

13.2. Tembl (pa3genbl) AUCUMNIIMHBI U BUAbI 3aHATUN

Bugb! 3aHAaTU (KONIMYECTBO YacoB)

Ne HanmeHoBaHue Tembl CaMoCTOSTeNnbnas
n/n (pasgena) gucumnnumHel Jlekunn MpakTuyeckue | JlabopaTtopHble paGoTa Bcero
Xapaktepuctuka un
1.1 | meToabl nonyyeHus 4 12 2 18
ANCNEPCHbIX CUCTEM
CTpoeHune gucnepcHbIX
1o | HacTau. OcobeHHocTH 4 0 4 8
ANCNEPCHOro COCTOSAHNSA
BellecTBa
13 TepmoanHamuka § 4 12 > 18
NOBEPXHOCTHbIX ABNEHNN
1.4 | KanunnspHele aBneHns 6 0 4 10
15 Aaresna n cmavmBaHue 6 10 2 18
1.6 | Aacopbums 6 10 2 18
17 OnNeKkTponoBEepPXHOCTHbIE 6 10 5 18
SIBNEHMUS
WTtoro: 36 54 18 108

14. MeToan4yeckue ykasaHma Ans ody4aroLWmnxXcAa No OCBOEHUIO AUCLUMIIUHDI
(pekomeHOayuu 0by4arouUMCSs Mo 0C80EHUK0 QUCUUNIIUHBI: yKazaHue Hauboree crioxHbIx pa3desios, paboma ¢
KOHcreKkKmamu nekyud, npe3eHmauyuoHHbIM MamepuasnoM, pekoMeHOauuu o 8bIfOHEHUO Kypcogol pabomesil,
10 op2aHu3ayuu camocmosimersibHol pabomel rno ducyuniuHe u op)

B yuebHOM npouecce ncnonb3ytoTes cnegyowme popmbl paboTbl:
- NpoBeAeHne nexkuun,
- NpoBeeHne NnabopaTopHbIX 3aHATUN,
- BHEaygMTOpHasi caMocTosiTenbHasi paboTa CTyaeHTOB.

OpraHunsaumoHHasa CTpyKTypa NEKLUNOHHOIO 3aHATUS:
1. dopmMynunpoBka TeMbI, Lenen 3aHaTus, NocTaHoBka NpobnemMHoro Bonpoca.
2. PasbscHeHne BONPOCOB TEOPETMYECKOTO 1 NPAKTMYECKOro nnaHa Ans peLleHnst NoCTaBeHHON
npobremsl.




. PaccmoTpeHue nyTen peleHnst npobrnemMHoro Bonpoca Ha KOHKPETHbLIX MpuMepax.

. 3akntoveHne, hopMynMpoBKa BbIBOAOB.

. dopmynmpoBka 3agaHust 4ns caMOCTOSTENbHOWM AoMaluHeln paboTbl. O3By4MBaHNE TEMbI
creayoLwero 3aHsaTus.

b w

OpraHnsaumoHHas CTpykTypa niabopaTtopHOro 3aHaTus:
. dopmynupoBKka Lenen 3aHATUSE U OTBETbl Ha BOMPOCHLI CTYAEHTOB.
2. O3HaKoMIIEHME C TEOPETMYECKON OCHOBOM PaboThbl, OCHOBHbLIMW NMPUEMAMUN U TEXHUKON
©e3onacHocTn npu paboTe ¢ MCNoNb3yemMbiMK NPUboOpamMmn n peakTuBammu.
3. BbinonHeHune akcnepmMMeHTanbHou YacTn paboTbl.
4. ObpaboTKa aKCnepMMeHTanbHbIX pe3ynbTaToB 1 NpegoCcTaBneHne nx Anga npeasapuTenbHOm
NpoBepKM npenogasaTento.

3awmTta nabopaTtopHoM paboTbl MNPOBOAMTCA C LENbl BbISBNEHUS YPOBHS OCBOEHUSA
mMaTepuana no Tematuke paboTbl, CNOCOBHOCTM AaTb MNpPaBUNbHYD TPAKTOBKY pesyrbTaTam,
MOSTYYEeHHbIM NPW BbINOSIHEHUN paboTbl. 3awwuTa paboTbl 3akniodaetTcd B odopmiieHun pabor,
yCTHOM Gecefie npenogasaTenst Co CTYAEHTOM Mo NnoflydyeHHbIM B paboTe pesynbTaTtam Y OCHOBHbIM
TEOPETUYECKUM MOHATUAM NO TeMe paboThbl.

TeKyLwmMIn KOHTPOMb NPOBOANTCA NyTEM NPOBEPKN BbINOSTHEHNS AOMALLHEro 3agaHus, TeCTOBbIX
3a[@aHUIN, KOHTPOSbHbIX paboT.

KOHTpONb OCBOEHMSA TEeOopeTMYEecKoro Marepuana mnpoBOAUTCS NOcre MNpOCnyLWMBaHNUS
CTyAEHTaMM NEKUMOHHOro Marepuana no Kaxgon Teme B BMAE YCTHOrO Oonpoca W BbINOSIHEHMS
JOMalWHUX 3adaHui. BbinonHeHMe AomMallHMX 3afaHuin KOHTponupyeT nektop. ExeHepenbHO
CTYAEHTbl MMEKT BO3MOXHOCTb BbISICHSATb BCE BOMPOCHI, OCBOEHME KOTOPLIX Bbi3blBAET TPYLHOCTH,
Ha KOHCYInbTauusX C IEKTOPOM B cneunanbHO OTBEAEHHbIE AN 3TOr0 KOHTaKTHbIE Yachl.

Mpn peanusaumm AUCUUNANHBI C WCMNOMb30BaHMEM [UCTaHUMOHHbBIX OBpa3oBaTenbHbIX
TEXHOMNOIMNN MCMNONb3YITCA MHCTPYMEHTbI SMNEKTPOHHOW MHOpMaLMOHHO-06pa3oBaTenbHOW cpeapl
BI'Y «3nekTpoHHbIn yHuBepcuTeT BIY» (https://edu.vsu.ru) n/vnun “MOOK BI'Y” (https://mooc.vsu.ru),
cepBucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord u Ap.), 9neKkTpoHHas no4Ta,
MeCCeHAXepbl U COLCETH.

—_—

15. MepeyeHb OCHOBHOW M [OMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEPHET,

HeoOXOAUMBLIX AONA OCBOEHUA AUCUUNIUHbI (Crucok numepamypbl 0gopMIsemcs 8
coomeemcmeuu ¢ mpebosaHusmu TOCT u ucnionb3yemcsi obuwjasi CK803Hasi Hymepauusi 0ns ecex eudos
UCMOYHUKO8)

a) OCHOBHas nuteparypa:

Ne n/n McTouHKnK

1 laBpoHckas tO.1O0. KomnowmagHass xumusi: y4eBHMK M NpPakTMKyM [Ans  akageMu4ecKoro
b6akanaspuata / KO.FO. MaBpoHckas, B.H. Mak. — Mocksa: KOpawrt, 2018. — 284 c.
> Akosnesa A.A. KonnougHas xvmus: ydebHoe nocobue ans By3oB / A.A. AkoBnesa. — Mocksa :
HKOpawr, 2018 .— 209 c.
KonnongHasa xumus. MNMpumepsbl 1 3agayn : yyebHoe nocobue ans sysos / B.d. Mapkos [u ap.] ;
3 Ypan. degep. yH-T um. nepsoro lNpesungeHta Poccuun B.H. EnbumnHa. — Mocksa ; EkatepuHbypr :
HOpawnT : MisgatenbcTBo Ypanbckoro yHueepcuteta, 2018. — 185 c.
Cymm B.[. KonnovgHas xvmunsa / B.4. Cymm. - Mocksa: Akagemus, 2013. — 238 c.

4

5 LWykmn E.O. KonnovgHasa xumusa / E.[O. WykuH, A.B. MNepuos, E.A. Amenuna. — M.: lOpanT, 2017.
- 443 c.

6 Epwos lO.A. KonnongHas xumus. dusndeckas xumusa gucnepcHoix cuctem / FO.A. Epwos.— M.:

TEOTAP-Megua, 2012.- 351 c.

6) JononHWUTenbHas nuTepaTypa:

Ne n/n MNcToYHMK
7 3umoH A.[l. KonnougHasa xumus (B ToM yncrne HaHoyactuy) / A.[l. S3umoH. — M.: ATAP, 2007. —
343 c.
8 MenbdpmaH M.UN. KonnonagHasa xumuna / M.U. N'enbdman, O.B. KoBanesuy, B.I1. KOcTpatos. —

CI6. [v ap.]: NaHb, 2010. — 332 c.



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 ®puapuxcbepr O.A. Kypc konnovaHoun xumnn / A.A. ®pngpuxcbepr. — CI16. [u ap.]: NaHb, 2010.
—410c.

10 MsaryeHkoB B.A. lNoBepxHOCTHbIE ABNEeHUSA 1 ancnepcHole cuctemsl/ B.A. MaryeHkos. — M.:
KonocC, 2007.— 184 c.

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (OuLmnanbHble pecypcbl UHTEPHET):

Ne n/n Pecypc

11 3oHanbHaga Hay4yHasa 6ubnuoteka BI'Y https://www.lib.vsu.ru

12 YHuBepcutetckas bubnmnoteka online http://biblioclub.ru/

13 EcTtecTBeHHO-Hay4HbIN 0bpa3oBaTenbHbIA nopTan http://www.en.edu.ru

MHdpopmaumnoHHas cuctema «EgomMHoe OKHO pgocTtyna K obpasoBaTenbHbiM  pecypcamy.
http://window.edu.ru

15 HayyHas anekTpoHHas 6ubnmoteka eLIBRARY.RU http://www.elibrary.ru

14

Chemnet — oduumnansHoe 3aNeKTpoHHoe usgaHne Xumwudeckoro dakyneteta MIY B Internet

16 http://www.chem.msu.ru/rus

17 OneKTpoHHO-6MbnnoteyHas cuctema "KoHcynbTaHT cTygeHTa" http://www.studmedlib.ru

16. MNMepeyeHb y4ebHO-meTOAMYECKOro obecneyeHUs AnNs CaMOCTOATENbHOW paboTbl
(yyebHo-Memoduyeckue pekomeHOayuu, nocobus, 3adayHUKU, MemoOu4YecKue yKasaHusl 0 BbIMOJIHEHUIO
rpakmu4ecKux (KOHMpPOJIbHbIX), Kypcoabix pabom u 0p.)

Ne n/n MNcToYHMK

KonnongHasa xumus. Mpumepsl 1 3agaun : y4ebHoe nocobue ang sysos / B.®. Mapkos [v gp.] ;
1 Ypan. degep. yH-T uM. nepsoro lNpe3sungerHta Poccun B.H. EnbunHa .— Mockea ; ExkatepuHbypr :
KOpanT : MiagatenbcTBo Ypanbckoro yHueepcuteta, 2018 .— 185 c.

JlTabopaTopHble paboTbl 1 3agaum no konnovaHon xumum / HO.IN. ®ponos, A.C. Npoackuin, B.B.
Hasapos u gp. ; noa pea. O.I'. ®ponosa u A.C. 'poackoro . — M. : Xumus, 1986 . — 214 c.

17. Obpa3soBaTenbHbie TeXHONOrMN, UCNONb3yeMblie Npu peanusauum y4yeoHomn
AUCLUMNNUHBbI, BKINOYasa AUMCTaHLUUOHHbIe obpa3oBaTtenbHble TexHonoruu (JOT),
aneKkTpoHHoe oby4yeHue (30), cmewaHHOe oOy4eHue:

Mpn peanusaumm AUCLMNMAMHBI UCMOML3YIOTCA Krnaccuyeckue obpasoBaTeribHble TEXHONOrum
0e3 3aMeHbl ayauTOpHbIX 3aHATUA (nekumn n nabopatopHbix 3aHATU) Ha OOT. OcCHOBHbIE TUMbI
nekuMn — BBOAHblE NeKkuun (B Hayane W3yYeHus OUCUMMIMHBI) U MH(OPMALMOHHbIE NeKuun C
BM3yanusaumen (MynbTUMeOunHble npe3eHTaumm). [lpoBegeHne npoOMEXyTOYHOM aTtTectauun
ocywecTtensetca B opme yctHoro cobecegoBaHusa no KMM. CamocTtosTenbHas paboTta no Bcem
pasgenam npeanonaraet BbiNofHeHne 0b6a3aTenbHbiX MMCbMEHHbIX AOMAaLLHUX 3a0aHWUN.

Mpn peanusaumm y4ebHON ANCUUNANHBI UCMOSb3YOTCA ANEMEHTbI NIEKTPOHHOro obyveHus u
pasfnMyHble OUCTaHUMOHHbIE oOpasoBaTefibHble TEexHonoruu, no3ponsawwme obecneynsaTtb
onocpedoBaHHOE  B3auUMOZEWNCTBME (Ha pacCcTodHun) npenogasatenen un  obyvaroLmxcs,
BKMOYass  WHCTPYMEHTbl  9MEKTPOHHOM  MH(OpMaLuMOHHO-OOpa3oBaTenbHOW  cpegbl  BIY
«ONEKTPOHHbIN yHUBeEpcuTeT BIry» (https://edu.vsu.ru) n/nnu “MOOK BIry”
(https://mooc.vsu.ru), npoBegeHne BeOWHAPOB, BUOEOKOHMEpeHunn (B TOM 4Yucrne C
NPUMEHEHNEM cepsucos  Zoom, Discord n  gp.), B3aMMOgencTeme B  couceTsX,
nocpeacTBOM 3NIEKTPOHHOW NOYTbI, MECCEHAXEPOB.

18. MaTepMaﬂbHO-TeXHM‘-IeCKOG obecneyeHne AUCLMUNIUHI:

Hedenometp HOM

CranarmomeTtp

AnekTpodopeTmyeckasn svenka HYamnkoBcKkoro
TensnomeTp Ao Hym

el


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 aHanuTn4eckme

6. Becbl TeXHO-XUMMYeckne

7. YnbTpasByKoOBOM Aucnepratop

8. dotomeTp KPK-3 «30M3»

9. dotometp PIK-56M

10. MoaynbHbIN CNEKTPOMETP ANHaMMYECKOro U cTaTuyecKkoro paccesiHus ceeta Photocor-Complex.
11. HoyTbyk

12. lMNpoekTop

13. OkpaH

19. OueHou4HbIe cpeacTBa ANA NPoOBeAEeHUA TEKYLEN U NPOMEXYTOYHOMN aTTecTauum

Mopsaok oLeHKM 0CBOEHMS oByYatomMMmucs y4eGHoro matepuana onpegensieTcs
cogepkaHMem crenyroLmx pa3aenos ANCUUMIUHDIL

HanmeHoBaHve UHamnkaTtop(bl)
Ne KomneTeH
pasgena ucuMnnuvHbl OOCTUXEHNSI OueHouHble cpeacTBa
n/n uuns(n)
(mogyns) KOMMeTeHummn
Xapaktepuctuka un AK-1 MK-1.1 JomawHne 3agaHus
1 | meToapl nony4vyeHus MK-2 MK-2.1 JlTabopaTtopHble paboTbl
OVCMEPCHbIX CUCTEM
CTpoeHue gucnepcHbIX
5 yacTtul. OcobeHHoCcTH MnK-1 HE%% nﬂgmaumme 33”3'%”;'
ancnepcHoro coctoaHusa | MNK-2 e abopaTopHbI€ paboTh
BeLlecTBa
TepmogmHamuka AK-1 MK-1.2 HomawHne 3agaHus
3 NOBEPXHOCTHbIX MK-2 MK-2.2 TecToBble 3agaHnsA
SABNEHNN JlabopaTtopHble paboTbl
KanunnsapHble ssBnexHus AK-1 MK-1.1 JomawHne 3agaHus
4 MK-2 MK-2.2 [MpaKTMKO-OpMEHTNPOBaHHbIE 3a4aHuns
Agresvs u cmadmBaHue AK-1 MNK-1.2 [omalHne 3aganHuns
5 MK-2 MK-2.2 JlaBopaTopHbie paboTbl
copbums MK-1.1
Ancopbu AK-1 MNK-1.2 [omaluHne 3agaHus
6 MK-2 MK-2.1 JlaBopaTopHbie paboTbl
MK-2.2
OnNeKTPOnoBEPXHOCTHbI H&%% [loMaLHYe 330aHIs
€ sABneHns - T
7 NK-1 MK-2.1 JTabopaTopHble paboTbl
MK-2
MK-2.2
lMpomexyToyHasa aTTecTaums [MepeyeHb BOMpocos
dopma KOHTPONs — 3a4eT C OLIEeHKOM

20. TunoBble OLEHOYHbIE cCpeAcTBa U MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

OueHka 3HaHUIN, YMEHU N HaBbIKOB, XapakTepuaytowasa aTanbl (POPMUPOBAHNS KOMMNETEHLMIN B
pamKax n3y4yeHns ANCUUNINHBI OCYLLECTBNAETCH B XO4€e TeKyLLen N NPOMEXYTOYHON aTTecTaumn.

Tekywaa atrectauuss NPOBOAUTCSA B COOTBETCTBUM C [lonoxeHnem O Tekywlen aTTecTauum
obyvalowmxcs nNo nporpammam  Bbicwero obpasoBaHus BOpOHEXCKOro  rocyaapCTBEHHOro
yHuBepcuTeTa. Tekywas atrectauus npoBOAUTCH B (popme: YCTHbIM onpoc (MHAWBMAYaNbHbIN
0onpoc); BbIMNOSTHEHNE NMUCbMEHHbIX AOMALUHUX U NPAaKTUKO-OPUEHTUPOBAHHBLIX 3a4aHuiA, BbINOSIHEHNE
TEeCTOBbIX 3aaHUMN.

[MpomMexyToyHast atTectauus NPOBOAUTCA B COOTBETCTBMM C [1ONOXEHMEM O NPOMEXYTOYHOM
aTTecTaumm obyyarLmxcsa no nporpamMmmam BbicLlero obpasoBaHus.



KoHTponbHo-n3MepuTenbHble MaTtepuasnbl MPOMEXYTOYHOW aTTecTauum BKoYalT B cebs
TeopeTuyeckMe BOMPOChI, MO3BOMAIOLLMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWIA, U MpaKTU4ecKoe
3afaHue, No3BonsoLLee OLEHUTb CTENEHb CHOPMUPOBAHHOCTU YMEHUIA U HABLIKOB.

Mpy oLLEeHNBaHMMN UCNOSb3YTCS KAYECTBEHHbIE LKarbl OLeHOK. Kputepumn oueHnBaHusi npueeaeHb! B
n. 20.2.

20.1. TeKywmnin KOHTPOIb YCNEeBaemMoCTu

KoHTponb ycneBaemocTV MO AUCUUNINHE OCYLLECTBSETCA C MNOMOLLBI  CreaytoLwmx
OLIEHOYHbIX CPeACTB: MNPaKTUKO-OPUEHTUPOBaAHHbIE 3aJaHus, AoMallHWe 3ajaHus, TecToBble
3aaHng, yCTHbIN Onpoc.

Bonpocbl gns gomawHero 3agaHua dopMynupyloTcs Ha nabopaTopHOM 3aHsaTuu. Ha
cnefyowemM nNPakTUY4EeCKOM  3aHATUMM CTYOEeHTbl NpeAcTaBnslT pelleHve AOMalUHEero 3ajaHus,
3aHATME HaYMHaeTcsa ¢ 0b6CyXaeHNs BapMaHTOB peLleHus.

YCTHble Onpocbl U TeCTUPOBaHUA MpoOBOAATCA Ha nabopaToOpHOM 3aHATUKW, O YeM
npenogaeartenb 3apaHee coobLiaeT obyyaroLwmmcs.

[Nepe4yeHb NabopaTopHbIX 3aHATUN:

I'Ionyqul/le M cBOWCTBa AONCMNepCHbIX CUCTEM.

OnpeneneHne NonHoOM NOBEPXHOCTHOWM 3HEPrNM XKNOKOCTEN.

Onpep,eneHme KPUTUYECKOIro HaTAXeHNA cCMa4vYnBaHNA HenonApHbIX NONIMMEpPOB.
MCCJ‘IeLI,OBaHI/Ie BITMAHUA 3NEKTPUYHECKOro noTeHumnana Ha NnoBepxHOCTHOE HaTAXEHUe.
MCCJ‘IeLI,OBaHI/Ie BITMAHUA NOBEPXHOCTHO-aKTUBHbIX BELWECTB Ha CMavmnBaHne n agresuto.
VccnepoBaHune agcopbuumn HeanekTponuToB U3 GUHapHbBIX pacTBOPOB Ha TBEPAOM aacopbeHTe
OnpepneneHne anekTPOKMHETUYECKOro NoTeHLMana MeToaoMm anekTpodopesa.

NogohkwhE

20.2. NMpomexyToyHas atTecTtayms

MpomexyToyHas aTtTecTauusi no AUCUUMIMHE OCYLLECTBNSETCA C MOMOLLbI CneayoLumx
OLIEHOYHBIX cpeacTB: cobecenoBaHme no bunetam K 3ayeTy.

Bonpochl K 3a4eTty:

Mpr3Hakn reTeporeHHbIX AUCNEPCHbIX CUCTEM

Knaccudpukaums gucnepcHbIX YacTtuu No pasmepy, opme, CTPOEHMIO.

[dncnepraumoHHble 1 KOHAEHCAUMOHHbIE METOAbI NONYyYEHUS OUCNEPCHBIX CUCTEM.

CTpoeHune gMcnepcHbIX YacTul, CTpOEeHME NMOBEPXHOCTHBIX CIOEB XUAKOCTEN N TBEPAbIX Ten.

dusmyeckme N XMMUYECKME CBOMCTBA AUCNEPCHbIX 4actuy. OcobeHHOCTU AMCNEPCHOro

COCTOSIHUS BeLLecTBa.

[MOBEPXHOCTHOE HaTSXKEHUE, BIIUSIHUE HA HEro pasnnyHbiX hakToOpoB: XMMUYECKOW NMPUpOabI

BellecTBa, TemnepaTtypbl, nNpupoabl rpaHuMyawmx ¢as, npupoabl M KOHLEHTpauum

pacTBOPEHHOrO BeLLEeCTBa, 3apsiia NOBEPXHOCTU, KPMBU3HBI MOBEPXHOCTU XXUAKOCTH.

KanunnapHoe gaeneHune, 3akoH Jlannaca.

CmauuBaHue, KpaeBom yron, 3akoH HOHra.

Agresus, paboTta agresun, ypasHeHue [ionpe.

0. BnusHne KpuBM3HbI MOBEPXHOCTM Ha  [aBfieHWe napa W pacTBOPMMOCTb. YpaBHEHME

KenbBuHa. YpaBHeHue 'mb6bca — OctBanbaa.

11. MNMpouecceol, onpegensemble KPUBU3HOW MOBEPXHOCTW.

12. TeyeHne XMOKOCTEM B Kanunnsipax WU NOpUCTbIX cpedax. YpaeHeHuwe XiopeHa. 3akoHa
Myasenns. YpasHeHne [dapcy .

13. Agcopbumsa, KONMMYECTBEHHblE CMNOCOObl BbIpaXXeHUs1 €€ BeNUYMHbI, Knaccudurkaums.
Xapakrtepuctmka pmamy4ecKkor n xuMmyeckon agcopbunn.

14. Apcopbuma Ha rpaHuiue TBepaoe Teno — ra3. Teopus MOHOMOMEKYNspHOW agcopbumm
JTaHrmiopa. Omnupuryeckoe ypaBHeHue agcopbumm dperiHanuxa. Teopus
nonumonekynapHon agcopbumn MonsgHn. AAcopbumoHHbIM  noTeHuuan. MHorocnonHas
apcopbums: Teopus BAT.

15. Agcopbumsa Ha rpaHuue XnakocTtb — ras. dyHgameHTanbHoe ypaBHeHne agcopbumm Mbbea.
CTpoeHune agcopbunOHHOrO Crost Ha rpaHuLEe pacTBop — ras. YpaBHeHue Lnwkosckoro.

o garwdbE
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16. Agcopbumsa Ha rpaHuue TBepgoe Teno — pacteop. MonekynspHas agcopbuus. Npasuno
ypaBHMBaHuA nonsipHocten Pebungepa. BnuaHne npupodbl pactBopuTens Ha agcopbuumio
(npasuno LWunosa). MoHHas agcopbuusa. MNpasuno ndbupatensHon agcopbuun MNeckoBa —
dasHca.

17. OTtnuuntenbHble ocobeHHoCTN agcopbunmn NonMMepoB Ha TBepAoOM aacopbeHTe.

18. OneKTponoBepXHOCTHbIE SABMEHWS.

Mo OKOHYaHUM cemecTpa MPOBOAMTCHA MNPOMEXYTOYHas aTTecTauuss B dopmMe 3a4yeTa C
oueHkon. K 3aueTy oby4varolumecs nony4varoT nepeyeHb BOMPOCOB, M3 KOTopbix dhopmupytotes KUM
no npegmery.

[nsa oueHnBaHWs pe3ynbTaTtoB 06y4eHMsa Ha 3a4eTe UCMONb3yTCA criegyowme nokasatenu:

1) 3HaHVe TeopeTU4EeCKNX OCHOB (PU3MKO-XUMUYECKUX SIBNEHUN, MPOUCXOAALLUMX Ha rpaHuue
pasgena a3 B Mexda3HOM MOBEPXHOCTHOM Crioe B AUCMNEPCHbIX CUCTeMax B pesynbTaTe
npeBpaLLeHns n3bbITOYHON MOBEPXHOCTHOW 3HEPruu;

2) BnageHve MeTodamMuM TeopeTUHeCcKOro OrnucaHus MNOBEPXHOCTHLIX  IU3UKO-XMMUYECKUX
SABMEHUN.

3) yMeHune ncnonb3oBaTb 3HAHWE TakNX (PU3MKO-XMMUYECKNX SABMEHUI KaK aaresunsi, cCMadnBaHue,
KanunnspHOCTb, aacopbumns, 3NeKTPONOBEPXHOCTHbIE ABMNEHUST ONA PeLUeHUss NPakTU4eCKMX
3agau.

,D.J'IFI oueHnBaHUA pe3yrnbTaToB 06yquM;| Ha 3a4eTe C OLEHKOM ncnonb3yeTcA 4-6annbHas
WKana: «0TIINHYHO», «XOPOLLO», «yAOBNETBOPUTESIBHO», KHEYOQOBJIIETBOPUTESTBHO».

I'IpM peann3aunn gucuuniiMHbl C  NpUMeHeHnemMm  OUCTaHUMOHHbIX o6paaoBaTeanb|x

TEXHOMOIM OLeHKa 3a 3a4yeT/ak3ameH MOXeT ObiTb BbiCTaBfneHa Mo pesynbTaTaM TekyLlen
atTectaummn oby4aloLLerocs B CemecTpe.

CooTHoLeHNe nokasaTenen, KputepueB U LLKanbl oleHNBaHNA pe3ynbTaTtoB O6y‘-IeHVIFI

YpoBeHb
Kputepun oueHnBaHns KoMneTeHLMn ccopmmpoBaH | Lkana oueHok
HOCTU
KOMMeTeHunin
MonHoe COoOTBETCTBME oTBeTa obyvatowerocs BCEM .
MoBbIWEHHbIN OTnnyHo

NepeyYncrneHHbIM kputepusam. MpoaeMOHCTPUPOBAHO BCECTOPOHHEE 1
rnybokoe 3HaHMe TeOPETUYECKNX OCHOB MPOLIECCOB, MPOTEKAILWMX Ha YPOBEHb
rpaHuLe pasaena ¢as B AMCNEPCHLIX CUCTEMAX.

Obyuvatowuinca Bnageet TeOpeTUYECKMMU OCHOBaMu MNpPOLIECCOB,
npoTekawwmx B  MeXdasHOM MNOBEPXHOCTHOM  croe, faet
060CHOBaHHbIA M apryMEHTMPOBaHHbLIA OTBET Ha MOCTaBIEHHbIE BasoBbiit
Bonpocbkl. CopepxaTcs HenpuHuMnuarnbHble OWMOKM U HETOYHOCTW, YypOBEHb
KOTOpble OO0MMKHbI ObiTb UCMpaBreHbl B COOTBETCTBUM C 3aMevaHusMu
M BONpocamMun 3Kk3aMeHaTopa.

ObGyvatowuiica BrnageeT 4YacTUYHO TEeOopeTUYECKUMU OCHOBaMM
hU3UKO-XMMUYECKNX ABMNEHUI B ANCNEPCHbIX cucTemax,

XopoLuo

MoporoBbii YnosneTsopu-

YpOBEHb TenbHO
OEMOHCTPUPYET YacTUYHbIEe 3HaHWS.
OTBeT Ha KOHTPOSbHO-U3MEPUTENbHBIN MaTepuan He
COOTBETCTBYET NepeyvncrieHHbIM nokasarenam. Obyyarowmnincs
OEMOHCTPUPYeT OTPbIBOYHbIE, (oparMeHTapHble 3HaHWS, JoMyCKaeT HeynosneTtso-
rpybble ownbkun. JonyuweHHble ownbKkn B M3NOXKEHMN MaTepuana He B putensHo

B COCTOAHUU NUCNpaBUTb B COOTBETCTBUN C 3aMeYaHNAMAU U
HaBoAdaWMMIN BONMpocaMu npenogaBarend.




