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1. Koa n HaumeHoOBaHMe HanpaBfieHMA NOAroTOBKU/cneunanbHOCTHU:
04.03.01 Xumung

2. Mpodunb: TeopeTnyeckasi N IKCNepuMeHTanbHas XMMns

3. Keanudukauma BbinyckHuKa: Gakanasp

4. dopma ob6y4eHUs: oyHas

5. Kachenpa, oTBevawLan 3a peanmsaumo QUCLUNIINHBI:
Kapeapa BbICOKOMOSIEKYNAPHbBIX COEOUHEHUI N KONITOUOHOWN XUMUK

6. CocTtaBuTENU NporpaMmmbil:
Cnenuosa Onbra BaneHTnHOBHA, kaHaANAAT XMMUYECKUX HAaYK, OOLEHT

7.PeKkoMeHAOBaHa: Hay4YHO-MEeTOANYECKMM COBETOM XMMMUYECKOro (hakynbTeTa,
npotokosn Ne 5 o1 17.06.2021

8. YyeOHbIN roa;: 2024-2025 CemecTp: 8



9. lenu n 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 OucyunmiuHbI:

- N3y4eHne Taknx U3NKO-XUMUYECKUX SIBMEHUIN Kak afresvsi, CMadnmBaHue, KanumnnspHoOCTb,
apcopbuns, aneKkTpuyeckne sIBMEHWs, MPOTEKalWMX B pesynbTaTe npeBpalleHnsi N30bITOYHOM
NOBEPXHOCTHOWN 3HEPTUM B AUCMEPCHBIX CUCTEMAX;

- NpuobpeTeHMe HaBbIKOB WCMOMb30BaHUSI TEOPETUYECKMX TMOMOXEHUA AONs  pelleHus
npakTU4eckux 3agad.

10. MecTto y4yebHOWM AucuunnuHbl B cTpyktype OOIl: gucumnnuHa Bxoaut B Briok 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,
HaBbIKM), COOTHECEHHbIe c nnaHupyeMbiMU pe3ynbTatamm OCBOEHMUS
o6pa3oBaTenbHOM NporpaMmbl (KOMNETEHUUAMU) U UHAUKATOPAMU UX AOCTUXKEHURA:

Kog HaseaHwne Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMNeTeHuuu

MK-1 CnocobeH MK-1.1 Ob6ecneunBaet cbop | 3HaThb:
npoBoanTb cbop, Hay4Ho- - UICTOYHUKM Hay4YHO-TEXHUYECKOW MHpopMaLnK,
aHanus un TEXHUYECKOn XypHarbl OTEe4ECTBEHHOW 1 MeXAyHapoaHON
obpaboTky (Hay4yHOR) Hay4HOM NepmoamK1, OCHOBbI MOMCKA NAaTEHTHON
Hay4Ho- nHdopmaumm, WHopMaunu.
TEXHUYECKOWN Heobxogumon ons YMeThb:
(Hay4HON) pelueHns 3agav - OCYLLECTBMATb NONCK HAy4YHO-TEXHNYECKOMN
Hdopmauuu, nccrnegoBaHus, MH(OpMaLMM C UCNONb30BaHNEM PECYPCOB CETU
HeobxoanMon MoCTaBMNEHHbIX WHTepHeT, 6a3 gaHHbIX; 0opMNATb OTHET O
Ansi peLleHns cneumnanmcTom pes3ynbTaTtax noncka nHopmauuu.
3agad ©ornee BbICOKOM Bnapgetb:
XUMUYECKON KBanudmkaumm - IPUeMamMu Nnoncka Hay4yHoO-TEXHNYECKON
HanpasneHHoctH, | MK-1.2 CocraBnser WHOopMaLMM 1 METOAaMU COCTaBMNEHUS OTHETOB
NnocTaBfEHHbIX aHanUTU4eCcKuin 0 pesynbTaTax Noucka;
cneunanmcTom 0630p - HaBblkaMu NPOBEAEHUST XMMUYECKOTO
Bornee BbICOKON nMTepaTypHbIX 3KCNEPUMEHTa U 0HOPMIIEHMS €r0 pe3ynbTaToB;
KBanudmkaymm WCTOYHMKOB NO - HaBblKaMu NaHNPOBaHWS, aHanmsa u

3ajaHHoN TemaTuke, | 0606LLEHMA pe3ynbTaToB SKCNEPUMEHTA.
odopMnseT oT4EThI
O BbIMNOMHEHUN

Hay4Ho-
nccrneanoBaTenbCKUX
3aja4 no 3agaHHon
dopme
MK-3 CnocobeH MK-3.1 3HaeT n MoXeT 3HaThb:
ncnonb3oBaThb NPUMEHSITb Ha - TeopeTU4eckne OCHOBbI COBPEMEHHbIX
COBpPEMEHHbIe npakTuke 3KCNepMeHTarnbHbIX METOL0B YCTaHOBMNEHUS
3KCMepMMeHTarbH COBpPEMEHHbIE CTPYKTYPbl XMMUYECKUX COEANHEHUN.
ble N pacyeTHo- 3KCNepUMEHTanbHbl | YMeTh:
TeopeTuyeckme € meToabl Angd - N3y4aTb PeaKkLNOHHYI0 CMOCOBHOCTb
MeToabl Ans YCTaHOBMEHUSA XUMUYECKUX COEOANHEHWI C MPUMEHEHUEM
YCTaHOBMEHMS CTPYKTYpbI TMMOBLIX 3KCMEPMMEHTANbHbBIX U paC4YeTHO-
CTPYKTYpbI U XUMUYECKMX TeopeTU4eckmx MeTooB ;

nccecnenoBaHua COeaVHEHNIN - aHann3npoBaTtb U 0bobuiatb pes3ynbTaTthbl




peakuMoHHOM
crnocobHocTH
XUMUYECKNX
COeMHEeHNN nop,
PYKOBOACTBOM
cneuunanucra
©onee BbICOKOW
KBanudukaumm

MK-3.2 CnocobeH nsyyatb aKcnepuMMeHTa, )opMynmMpoBaTh BbIBOAbI.
peakuVoHHYI0 Bnapgetb:
cnocobHOCTb - HaBblKaMu UCNONb30BaHNSA COBPEMEHHbIX
XUMUYECKMX 3KCNepMeEHTarnbHbIX U Pac4YeTHO-TEOPETUYECKMX
COeOUHEHNN C METOAOB ANS YCTaHOBMEHUSA CTPYKTYPbI U
NpYMEHeHVEM nccnegoBaHus peakUMoHHOM CnocoBHOCTH
TMMNOBbIX XVMUYECKMX COEOUHEHWNA.
3KCNepuUMeHTanbHbI
X N pacyeTHo-
TEOpPEeTUYECKMX
MeToa0B

12. O6bemM ancuunnuHbl B 3a4eTHbIX eauHulax/yac. — 3/108.

CDopma I'IpOMe)KYTO'-IHOI7I aTTecTauuvm 3a4erT.
13. TpypoemkocTb No Buaam y4yebHou paboTbl
TpygoemkocTb
Bupg yyebHow paboTbl Bcero o cemectpam
8 cemecTp
KoHTakTHas pabota 72 72
nekumm 36 36
npaxkTuyeckune 36 36
B TOM yucne:
nabopartopHble
KypcoBasi paboTta
CamoctosaTensHas pabota 36 36
MpomexyToyHasa atTecTauuna (019 Ik3ameHa)
UToro: 108 108

13.1. CopepxaHMe QUCLUMNIUHDI

n/n Peanusauwns
pasgena
HavmeHoBaHwue OUCLMNITUHBI
CopepxaHve pasgena aMcunnimHbl
pasgena QUCLMNIIHLI C NOMOLLBIO
OHITanH-
Kypca, QYMK
1. Jlekuum
1.1 | Xapakrepuctvka u Knaccudurkaumsa gucnepcHbiX CUCTEM, OCHOBHbIE
MeTOAbl NoNy4YeHUs aucnepraumoHHble Y KOHOEHCaLMOHHbIe METOAbI UX
ONCNEepPCHbIX CUCTEM nony4yeHus.
1.2 | CtpoeHue da3soBble 1 NceBaodasoBble YacTuLbl, CTPOEHUE
ANCNEPCHbIX YacTuL. NOBEPXHOCTHbIX CMOEB XUAKOCTEN N TBepAbIX Ter.
OcobeHHoCTH Pa3mepHble adpekTbl B AncnepcHbIx cuctemax. iameHeHmne
ancnepcHoro peakuMOHHOW CMOCOBHOCTU C U3BMEHEHMEM OUCTIEPCHOCTM.
COCTOsIHMSA BeLecTBa
1.3 | TepmogmHamuka [NoBepXHOCTHOE HaTSXKeHNe, BAIUSHUE Ha Hero pasnnyHbIX
NOBEPXHOCTHbIX dakTopos. [incnepcHoCTb U TepMOAMHaAMUYECKNE CBOMCTBA Ten.
ABMEHUN
1.4 | KanunnapHele KannnnapHoe gasrneHuve, 3akoH Jlannaca. BrnivaHue KpuBU3HbI
ABNEHNs NOBEPXHOCTU Ha AaBneHne napa u pacTBOPUMOCTb. TeyeHune
XWOKOCTEN B Kanumnngpax 1 nopucTbIxX cpefax.
1.5 | Agresuan Agresus, ypasHeHne [Jionpe. CmaymBaHue, 3akoH KOHra.
cMavmBaHue Tennota cmavvBaHus, rMAPOMUNIBHOCTb U TMAPOOOHOCTL

NOBEPXHOCTHW.




1.6 | Agcopbuwms Knaccudpukauumn agcopbumun. Aacopbums Ha rpaHuLe pasgena
TBepAoe Teno — ras, Teop1st MOHOMOJEKYNSAPHON agcopouun
JleHrmiopa, ypaBHeHune dpenHanuxa, Teopus
nonumornekynapHon agcop6umm MonsaHn. Teopus BAT.
Aacop0bums Ha rpaHuue XnakocTb — ras, yHgaMmeHTanbHoe
ypaBHeHune agcopbuun M'mbbca. Agcopbums Ha rpanHuLe
TBEpAOoe Temno — pacTBop, MoMeKynspHas aacopbums, MoHHas
agcopbumnsi, MOHHbI OOMEH, MemMBpaHHasi pasHOCTb

noTeHunanos.

1.7 | OnekTponoBepxHOCTH | [MOBEPXHOCTHbIN 3apsaa, LBONHOW 3NEKTPUYECKUIA CION,
ble siBreHus ANEKTPOKUHETUYECKUE W INEKTPOKANUNIISAPHBIE SIBNEHNS.

2. MpakTuyeckue 3aHATUSA

2.1 | Xapaktepuctuka u CuHTE3 1 cBONCTBA AUCNEPCHBIX CUCTEM.

MeToAbl nony4vyeHuna
AONCNepCHbIX CUCTEM

2.2 | CtpoeHue

OcobeHHocTH
ANCMepPCHOro
COCTOSIHMSA BellecTBa

AONncnepcCHbIX YacTuu. KonnyecTtBeHHble XapaKTepUCTukm gucnepcHblX CUCTEM.

2.3 | TepmognHamuka [MoBEepXHOCTHOE HaTshKEHME.
NMOBEPXHOCTHbIX
ABNEHUN

2.4 | KanunnsapHble KanunnapHocTb.
ABMNEHUS

25 | Agresusau Agresus, cMaunBaHue, pacTekaHue.

cMavynBaHune

2.6 | Agcopbuus Apcopbumsa. AocopbeHThl.

2.7 | OneKkTponoBepxXHOCTH | [JBOMHOW 3NEKTPUYECKMIA CION N ANEKTPOKMHETNYECKNE

ble ABJ1eHNA ABIEeHN4.

13.2. Tembl (pa3penbl) AUCUMNNUHBLI U BUAbI 3aHATUN

Buabl 3aHATUN (KONMYECTBO YacoB)

Ne HanmeHoBaHue TeMbl
CamocTodaTenbHas
n/n (pasgena) gucumnmuHel Jlekunn MpakTnyeckne | JlabopaTopHble pa6ota Bcero
XapakTtepucTuka v
1.1 | meToabl NonyvYeHuns 4 4 6 14
ONCNepCHbIX CUCTEM
CTpoeHune gmcnepcHbIX
1o | vacTuu. OcobeHHocTH 4 4 6 14
ANCNEPCHOro COCTOSHUSA
BeLLecTBa
13 TepmoguHamunka 5 4 4 6 14
NOBEPXHOCTHbIX ABNEHNI
1.4 | KanunnsapHbeie aBneHnsi 6 4 4 14
15 Afresusa u cmauyuBaHue 6 6 4 16
1.6 | Aacopbums 6 8 4 18
17 OneKTpOonoOBEPXHOCTHbIE 6 6 6 18
SABNEHUs
UToro: 36 36 36 108




14. MeToaun4yeckume ykasaHus ans oby4aroLmxcs No 0OCBOGHUIO AUCLIUNTUHDI

(pexkomeHOayuu 0byHarouUMCS o0 0C80EHUK0 AUCUUNIIUHBI. yKazaHue Hauboree crioxHbIx pa3dersios, paboma ¢
KOHCriekmamu fiekyud, npeseHmauuoHHbIM MamepuanoM, pekomeHAayuu o ebInoSIHEHUIO Kypcosol pabomel,
10 opaaHu3ayuu camocmosimersibHoU pabomei 1o ducuurniuHe u op)

B y4ebHOM npouecce ncnonb3ytoTcsa criegyowme popmbl paboThbi:
- NpoBeAeHmne Nekuni,
- NpoBeAEHNE NPAKTUHECKUX 3aHATUN,
- BHEayQMTOpHasi caMocTosiTenbHasi paboTa CTyQeHTOB.

OpraHunsaumoHHasa CTPyKTypa NEKLUNOHHOIO 3aHATUSA:
. dopmynupoBka TeMbI, Lienen 3aHsaTUs, NOCTaHoBKa NpobnemMHoro Bonpoca.
. PasbsicHeHne BONpOCOB TEOPETMYECKOrO U NPAKTUYECKOro niaHa aAng peLleHns noctTaBneHHoN
npobriemsl.
. PaccmoTpeHune nyten peleHnsa npobrneMHOro Bonpoca Ha KOHKPETHbIX NpuMepax.
. 3akntoyeHune, opMynmnpoBKa BbIBOAOB.
. dopmynupoBka 3agaHusa s CaMOCTOATENbHON JoMaluHen paboTbl. O3By4YnBaHUE TEMbI
crneayoLLero 3aHAaTus.
OpraHnsaumnoHHas CTpyKTypa NpakTU4eCcKoro 3aHATUS:
. dopmynupoBKka Lenen 3aHATUS U OTBETbl Ha BOMPOCbI CTYAEHTOB.
. O3HaKomIIeHME C TEOPETUYECKON OCHOBOW 3aHATUS. YCTHbIN OMNpoc.
. PewwseHune npaktuyecknx sagaHun.
. CamocToaTenbHoe BbINOMTHEHME TECTOBLIX 3a4aHni, pelleHre 3a4ady C LeNbio BbISIBNEHUS YPOBHSA
OCBOEHVS1 MaTepunana no TeMaTUKe 3aHATUS.
TeKyLwmMIn KOHTPOMb NPOBOANTCA NyTEM NPOBEPKN BbINOSTHEHNS AOMALLHEro 3agaHus, TeCTOBbIX
3a[jaHUIN, KOHTPOSbHbIX paboT.

KOHTpONb OCBOEHUSA TeopeTMyeckoro Martepuana mnpoBOAUTCHA NOcre NpOChyLWMBaHUS
CTyAEeHTaMu NEeKUMOHHOro Marepuana no Kaxgon Teme B BuAe YCTHOrO Onpoca W BbINOSIHEHWS
AOMalLHMX 3adaHvi. BbinonHeHne pgomallHMX 3adaHui  KOHTponupyeT nekTop. ExeHepenbHo
CTYOEHTbl MMEIT BO3MOXHOCTb BbISICHATbL BCE BOMPOCHI, OCBOEHME KOTOPLIX BbI3blBAaeT TPYOHOCTMW,
Ha KOHCYNbTauusax C IEKTOPOM B cneunanbHO OTBEAEHHbIE AN 3TOr0 KOHTaKTHbIE Yachl.

Mpn peanuaaumm AUCUMNAWHBI C WCMOMb30BaHNMEM AUCTAHLMOHHBLIX Obpa3oBaTernbHbIX
TEXHOMNOMMN MCMNOMb3YTCA UHCTPYMEHTbI 3NEKTPOHHOW MHpOpMaLMOHHO-06pa3oBaTensHOW cpeapbl
BI'Y «3nekTpoHHbI yHMBepcuTeT BIY» (https://edu.vsu.ru) n/vnmn “MOOK BI'Y” (https://mooc.vsu.ru),
cepBucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord u Ap.), 3nekTpoHHas nou4Ta,
MeCCeHXepbl U COLCETU.
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15. MepeyeHb OCHOBHOW M [OMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEPHET,

HeoOXOAUMBLIX AONA OCBOEHUA AUCUUNIUHbI (Crucok numepamypbl 0gopMIsemcs 8
coomeemcmeuu ¢ mpebosaHusamu TOCT u ucnionb3yemcsi obuw,asi CK803Hasi Hymepauyusi 0ns ecex eudos
UCMOYHUKO8)

a) ocCHOBHas nutepartypa:

Ne n/n McToYHMK

1 laBpoHckas HO.HO. KonnovgHas xumusi: y4ebHUMK W NpakTUKyM Ans  akageMuyecKoro
bakanaspuata / KO.FO. NaBpoHckas, B.H. MNak. — Mockea: KOpawr, 2018. — 284 c.
5 AxkoeneBa A.A. KonnougHasa xumus: ydebHoe nocobue ons By3oB / A.A. Akoenesa. — Mockea:
KOpawr, 2018. — 209 c.
KonnongHasa xvmus. MNpumepsl 1 3agaym : y4ebHoe nocobue ans By3os / B.®. Mapkos [u gp.];
3 Ypan. degep. yH-T um. nepeoro lNpesngeHta Poccun B.H. EnbumHa.— Mocksa; ExkatepuHbypr:
HKOpanT: N3gatenbcTBo Ypanbckoro yHusepcuteTa, 2018.— 185 c.
4 Cymm B.[. KonnougHas xumusa / B.[l. Cymm. — Mockea: Akagemus, 2013. — 238 c.

WykuH E.O. KonnougHasa xumusa / E.O0. WykuH, A.B. MNMepuos, E.A. AmenuHa. — M.: lOpawrt, 2017.
-443c.

Epwos KO.A. KonnonaHas xumus. dnsndeckasa xummsa gucnepcHolx cuctem / KO.A. Epwos.— M.:
FEOTAP-Meguma, 2012.- 351 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

6) gononHWUTenbHaa nuTepaTypa:

Ne n/n UcTouHunk

7 3umoH A.[. KonnougHasa xumus (B ToM uncrnie HaHo4yacTtuy) / A.. 3umoH. — M.: ATAP, 2007. —
343 c.

8 enbdman M.U. Konnoungrnas xumus / M.W. FenbdomaH, O.B. Koeaneeuy, B.I1. KOcTtpaTtos. —
CI16. [v ap.]: NaHb, 2010. — 332 c.

9 ®puppuxcobepr O.A. Kypc konnovaHon xumun [ .A. ®pnapuxcbepr. — CI16. [u gp.]: Nanb, 2010.
—410c.

10 MsaryeHkoB B.A. [MoBepxHOCTHbIE ABNEHUA 1 ancnepcHole cuctemsl/ B.A. MaryeHkos. — M.:

KonocC, 2007.— 184 c.

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

Ne n/n Pecypc

11 YOMK «KonnougHas xumusa» https://edu.vsu.ru/course/view.php?id=3996

12 3oHanbHasa Hay4Has 6ubnuoteka BI'Y https://www.lib.vsu.ru

13 YHuBepcuteTckas bubnmoteka online http://biblioclub.ru/

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

WMudopmauuorHaa cuctema «EgmHoe okHO poctyna Kk obpasoBaTenbHbiM - pecypcamy.
http://window.edu.ru

16 HayuyHas anekTpoHHas 6ubnmoteka eLIBRARY.RU http://www.elibrary.ru

15

Chemnet — oduumnanbHoe anekTpoHHoe u3gaHne Xumudeckoro dakynbteta MIY B Internet
http://www.chem.msu.ru/rus

18 OneKTpoHHO-6nbnunoteyHasa cuctema "KoHcynbTaHT cTygeHTa" http://www.studmedlib.ru

17

16. MNMepeyeHb y4ebHO-MeTOAMYECKOro obecnevyeHUs AnNsi CaMOCTOATENIbHOW paboTbl
(yyebHo-memoduyeckue pekomeHOayuu, nocobus, 3adayHUKU, MemoOu4Yyeckue yKa3aHUSsl 0 8bIfoJIHE HU
rpakmu4eckux (KOHMPOJIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n McToYHMK

KonnonaHas xumus. Mpumepsl 1 3agaum : y4ebHoe nocobue ans sy3os / B.®. Mapkos [v gp.] ;
1 Ypan. degep. yH-T uM. nepsoro Npe3ungeHta Poccun B.H. EnbuuHa .— Mocksa ; ExkatepuHOypr :
OpauT : MisgaTtenbcTBo Ypanbckoro yHusepcuteta, 2018 .— 185 c.

JlTabopaTopHble paboTbl 1 3agayn no konnouaHon xumum / KO.IN. ®ponos., A.C. Npoackuin, B.B.
Hasapos n gp. ; nog peg. HO.I'. ®ponoea u A.C. 'poackoro . — M. : Xumus, 1986 . — 214 c.

17. Obpa3soBaTenbHbie TeXHONOIMN, UCNONb3yeMblie NPy peanusauum y4yeoHomn
AUCLUMNNUHBI, BKIOYasa AUMCTaHLUUOHHbIe obpa3oBaTtenbHble TexHonoruu (OT),
3neKkTpoHHoe oby4yeHue (30), cmewaHHOe oOy4eHue:

Mpn peanusaumm ANCUMNNHBI UCMOMB3YKTCH Knaccudeckme obpasoBaTteribHble TEXHOMNOrnu
6e3 3ameHbl ayAMTOPHbIX 3aHATUA (Nekuun u npaktudecknx 3aHsatun) Ha OOT. OcCHOBHble TUMbI
NeKkunn — BBOAHbIE NekumMn (B Hadane usyyeHuss OUCUUNIIMHBLI) U MH(OPMALMOHHbIE NEeKUnn C
BM3yanusaumen (MynbTUMeOuWHble npe3eHTaumun). [lpoBegeHne nNpPoOMExXyTo4yHOM aTtTecTauun
ocyuwecTnsetca B oopme yctHoro cobecegoBaHusa no KMM. CamoctoaTtenbHas paboTta no Bcem
pasgenam npegnonaraeT BbiNOMHEHNe 06a3aTeNbHbIX MMCbMEHHbIX A0OMAaLLUHUX 3a4aHUN.

Mpn peanusaumm y4ebHON ANCUUNNNHBI UCMOSb3YIOTCA ANIEMEHTbI ANEKTPOHHOrO 0By4YeHnsa u
pasnuyHble AUCTaHUMOHHble obOpasoBaTenbHble TEXHOMoruu, nossonswwme obecnevmsatb
onocpefoBaHHOE  B3aMmogencTBMe (Ha pacctoaHuu) npenogasatenen u - obydarowmxcs,
BKMtOYAsi  MHCTPYMEHTblI  9MEKTPOHHOM  MHGOPMaLUMOHHO-OOpa3oBaTenbHon  cpeabl  BIY
«ONEKTPOHHbIN yHUBEpPCUTET BIry» (https://edu.vsu.ru) n/nnu “MOOK BIry”
(https://mooc.vsu.ru), npoBeaeHve BeOGUHApPOB, BWOEOKOHepeHUun (B TOM 4ucne C
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npuMeHeHnem cepsucos  Zoom, Discord n o ap.), B3anMogencraune B  couceTsx,
NnocpenCTBOM 3SIEKTPOHHON NOYTbI, MECCEHIKEPOB.

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:

1. Hoytbyk
2. [lpoekTtop
3. OkpaH

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum

Mopsaok OLEeHKM 0CBOEHMS obyYatomMMmucs y4ebHoro matepuana onpegensieTcs
coaepkaHMeM crieayroLmnx pa3aenos AUCUUNINHDI:

No HanmeHoBaHune K WHankaTop(bl)
o oMneTeH
pasgena OQUCUMNIvHbI OOCTMXKEHNS OueHouHble cpeacTBa
n/n uuns(n)
(mogyns) KOMMeTeHummn
Xapaktepuctuka un AK-1 MK-1.1 [lomalHe 3anaHus
1 | meToapl norny4vyeHus nK-3 MK-3.1
ONCNEPCHBIX CUCTEM
CTtpoeHune gucnepcHbIx K-1.1
2 yacTtuu. OcobeHHoCcTH MnK-1 I'IK:1.2 [omaluHne 3agaHuns
ANCMepCHOro coctoAHnA | MK-3 K 3'1 TecToBble 3agaHusA
BellecTBa i
TepmoguHammka MK-1.2 [JomallHne 3agaHus
MK-1
3 NOBEPXHOCTHbIX MK-3.1 TecToBble 3agaHnA
. MK-3
SABMEHUN MK-3.2
KanunnapHble sBneHns MK-1.2 [JomaliHne 3agaHus
MK-1
4 MK-3.1 [paKTNKO-OpMEeHTUPOBAHHbIE 3a4aHNs
MK-3
MK-3.2
Aaresma n cmadmBaHue MK-1.1
[omaluHne 3agaHuns
5 k-1 MK-1.2 [paKTNKO-OpMEeHTUPOBaHHbIE 3aaHNs
MK-3 MK-3.1 P P P A
MK-3.2
AncopGuus MK-1.1 JomaluHue 3agaHus
6 k-1 rk-1.2 MpaKTUKO-OpUEHTUPOBaHHbIE 3a4aHUS
MK-3 MK-3.1 P P P A
MK-3.2
OnNeKkTponoBepPXHOCTHbI MK-1.1 [loMaLLHVe 3anaHus
7 | ©7BneHns rK-1 MK-1.2 TecToBbIE 33 ﬂaHVIﬂ
MK-3 MK-3.1 A
MK-3.2
lMpomexyToyHasa aTTecTaums [MepeyeHb BOMpocoB
dopmMa KOHTpONsa — 3a4eT

20. TunoBble OLIEHOYHbIE CpeAcTBa U MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OLeHUBaHUA

OueHka 3HaHUN, yMEeHU 1 HaBbIKOB, XapakTepuaylowas aTanbl POPMUPOBAHNS KOMMNETEHLMIN B
pamKax U3y4yeHuss ANCUUNINHBI OCYLLECTBINAETCH B XOA4E TEKYyLLEN U NPOMEXYTOYHON aTTecTauum.

Tekywaa artrectauus NPOBOAUTCH B COOTBETCTBUWM C [lonoxeHnem O Tekyllen aTtTecTauuu
obyvalowmxca no nporpaMmmamM  Bbicllero obpasoBaHus BoOpoOHeXcKoro rocyaapCTBEHHOro
yHuBepcuTeTa. Tekywas aTrectauus nNpoBOAMTCA B (POPME: YCTHbIM ONpoC (MHAMBMAYalbHbIV
Onpoc); BbINOMHEHNE NMUCbMEHHBIX AOMALUHUX U MPaKTUKO-OPUEHTUPOBAHHbLIX 3a4aHW, BbINOMHEHWE
TECTOBbIX 3aaHUN.

[MpomMexyToyHas aTtTectauus NPOBOAUTCA B COOTBETCTBUMM C [1ONOXEHWEM O NPOMEXYTOYHON
aTTecTauum obyyaroLmMxcsa no nporpaMMmam Bbicliero obpasoBaHums.



KOHTpOnbHO-M3MepUuTenbHble MaTtepuanbl MPOMEXYTOYHOW aTTecTauum BKNO4YalT B cebs
TeopeTnYeckne BOMPOCHI, NO3BOMSIOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWWA, WU NpaKTU4YecKoe
3afaHue, N03BONAKLEE OLEHUTb CTENEHb CHOPMMPOBAHHOCTM YMEHUIA U HABbLIKOB.

Mpn oueHMBaHWM UCNONb3YITCA Ka4yeCTBEHHblE LIKanbl OUeHOK. KpuTepum oueHuBaHuA
npueeneHol B n. 20.2.

20.1. TeKywmnin KOHTPOIb YCNEeBaemMoCTu

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

Bonpocbl ana gomawiHero 3agaHua  QOpPMYNMPYIOTCS Ha MNpPakTUMY4ecKoM 3aHaTun. Ha
cnefyowemM nNPakTUY4EeCKOM  3aHATUMM CTYOEeHTbl NpeAcTaBnslT pelleHve AOMalUHEero 3ajaHus,
3aHATME HaYMHaeTcsa ¢ 0b6CyXaeHNs BapMaHTOB peLleHus.

YCTHble 0Onpocbl U TEeCTMPOBaHUA MPOBOAATCSH Ha MNPAKTUYECKOM 3aHATUKM, O 4eM
npenogaeartenb 3apaHee coobuiaeT obyyaroLwmmMcs.

[NepeyeHb TeM NPaKTUYECKUX 3aHATUN:

CwuHTEe3 1 cBONCTBa ANCMNEPCHbLIX CUCTEM.

KonnyecTBeHHble XapakTepPUCTUKN OUCMEPCHBIX CUCTEM.
[MoBEPXHOCTHOE HaTSXKEHMeE.

KanunnapHocTb.

Afresusi, cmayMBaHue, pactekaHue.

Ancopbuus. AncopbeHThbl.

[1BOMHOM 3NeKTPUYECKUIA CITION N SNEKTPOKUHETUYECKNE ABMNEHMS.

NoosrwdE

20.2. NMpomMmexyTo4yHas aTrecTaums

MpomexyTouyHas aTtTectaumsi no AUCUUMNIMHE OCYLLECTBNSETCA C MOMOLLbI CneaytoLumx
OLIEHOYHBIX cpeacTB: cobecenoBaHme no bunetam K 3ayeTy.

Bonpochl K 3a4eTy:

Mpr3Hakn reTeporeHHbIX AUCNEPCHbBIX CUCTEM

Knaccudukauusa gucnepcHblx YacTuy, no pasmepy, opme, CTPOEHUIO.

[dncnepraumoHHble N KOHAEHCAUMOHHbIE METOAbI NOMYyYEHUS OUCNEPCHBIX CUCTEM.

CTpoeHune gmMcnepcHbIX YacTul, CTPOEHNE MOBEPXHOCTHbLIX CIOEB XUOKOCTEN U TBEPAbIX TEn.

®dunanyeckme M XMMUYECKME CBOMCTBa AMCMNEpCHbIX 4Yactuy. OcobeHHOCTM AMcnepcHoro

COCTOSIHUSA BeLLecTBa.

[MOBEPXHOCTHOE HaTSXKEHUE, BIIUSIHME HA HEro pasnnyHbiX hakToOpoB: XMMUYECKOW NMPUpOabl

BellecTBa, Temnepatypbl, nNpupoAabl rpaHuyawmx ¢as, npupoabl M KOHUEHTpauum

pacTBOPEHHOrO BeLLeCTBa, 3apsiia NOBEPXHOCTU, KPMBU3HBI MOBEPXHOCTM XXUAKOCTH.

KanunnspHoe gaBsneHue, 3akoH Jlannaca.

CmauuBaHue, KpaeBou yron, 3akoH HOHra.

Agresus, paboTta agresun, ypasHeHue [ionpe.

0. BnusHve KpuBM3HbI NMOBEPXHOCTM Ha  AaBrfieHMe napa W pacTBOPMMOCTb. YpaBHeHWe

KenbBuHa. YpaBHeHue 'mb6bca — OctBanbaa.

11. MNMpoueccel, onpegensemble KPUBU3HON NOBEPXHOCTH.

12. TeyeHne XMOKOCTEM B Kanumnsipax WU NOpUCTbIX cpedax. YpaBHeHue XiopeHa. 3akoHa
Myasenns. YpasHeHue [apcu .

13. Agcopbumsa, KONMMYECTBEHHble CMnocobbl BbIpaXXeHUs1 €€ BeNU4YMHbI, Knaccudurkaums.
Xapaktepuctmka pmsnmyecKkor n xuMmmyeckon agcopbunn.

14. Apcopbuma Ha rpaHuiue TBepaoe Teno — ra3. Teopus MOHOMOMEKYnspHOW agcopbunm
JTaHrmiopa. Omnupuryeckoe ypaBHeHue agcopbumm dperiHanuxa. Teopus
nonumonekynapHon agcopbuun MonsHn. AAcopOumoHHbIM  NoTeHuunan. MHorocnonHas
apcopbums: Teopus BAT.

15. Agcopbumsa Ha rpaHuue XnakocTtb — ra3. dyHgameHTanbHoe ypaBHeHne agcopbumm Mobea.
CTpoeHune agcopbunoHHOro Crost Ha rpaHuLe pacTBop — ras. YpaBHeHue LUnwkoBckoro.

o grwbhE
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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 okoHYaHMKM cemecTpa NPOBOAUTCA NMPOMEXYTOYHasa aTTecTauus B oopme 3ayeta. K 3ayety
obyuaromecs nony4yarT nepeveHb BONPOCOB, N3 koTopbix dopmupytotest KM no npegmery.

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

1) 3HaHWe TeopeTMYECKUX OCHOB (PUBNKO-XMMUYECKUX SBMEHUI, NMPOUCXOAALLUMX Ha rpaHuLe
pasgena a3 B MexdasHOM MNOBEPXHOCTHOM Croe B AWUCMNEPCHbIX cucTemMax B pesynbTaTe
npeBpaLleHns n3bbITOYHON MOBEPXHOCTHOW 3HEPIUM;

2) BrnageHne MeTodamMu TeOopeTMYECKOro OrucaHns MOBEPXHOCTHLIX (PUBNKO-XUMNYECKUX
SABIIEHUN.

3) yMeHue uCnonb3oBaTb 3HaHME Takmx GU3NKO-XUMUYECKMX SABMEHUN KaK afresus,
CMauymBaHue, KanunnsipHOCTb, aacopbumsi, SNEeKTPONOBEPXHOCTHbIE SIBMEHUS ANS  peLleHus
NpakTU4eCcKnx 3agau.

[na oueHMBaHUs pe3ynbTaToB 0Oy4Y4eHMs Ha 3a4eTe C OLEHKOW UCMONb3yeTcs — 3a4TeHOo, He
3a4TeHo.

Mpn peanu3auMmM AUCUMNIUHBI C  MNPUMEHEHWEM AUCTaHUMOHHbIX OobpasoBaTenbHbIX
TEXHOMOMMIN OLIEHKa 3a 3a4yeT/ak3aMeH MOXeT OblTb BbiCTaBreHa Mo pesynbTaTtam Tekyllen
aTTecTauum oby4aroLerocsi B CEMecTpe.

CooTHoLLeHMe nokasaTenen, KpUTEPUER U LUKarbl OLeHMBaHNSA pe3ynbTaToB 06y4YeHus

YpoBeHb
KpuTepum oueHnBaHnsa KomneTeHuunin ccopmmpoBaH | Lkana oueHoK
HOCTH
KOMMeTeHUumn

MonHoe COOTBETCTBME oTBeTa obyvatowerocs BCEM .
NEPEYNCIIEHHBIM KPUTEPUSIM. TPOEMOHCTPUPOBAHO BCECTOPOHHEE 1 | | 1OBBILIEHHbI 3auTeHo
rnybokoe 3HaHWEe TEOPETUYECKMX OCHOB MPOLECCOB, NPOTEKAKLWNX Ha yposeHb
rpaHuue pasgena as B QUCNEPCHbIX CUCTEMAX.

OOGyvatowuiics BnageeT TeopeTUYecKMMM OCHOBaMM MPOLIECCOB,
npoTekawwWmMx B  MeXdasHOM MNOBEPXHOCTHOM  crioe, gaet
0BOCHOBaHHbLIN N apPryMEHTMPOBAHHLIN OTBET Ha MNOCTaBlEHHbIE BasoBhbin 3a4TeHo
Bonpockl. CogepxaTcs HenpuHuMnuanbHble OLWMWMOKM U HETOYHOCTW, YpOBEHb
KOTOpble OOMKHbI ObiTh UCMpaBEHbl B COOTBETCTBUM C 3aMeyaHusMu
1 BONpocamu 3K3ameHaTopa.

OObyuatowuinca BrnageeT YacTUYHO TEOpPETUYECKUMM OCHOBaMU Moporosbiii
PU3NKO-XMMUYECKNX SABNEHWN B ANCMNEepCHbIX cucTemax, YPOBEHb 3auTeHo
OEMOHCTPUPYET YaCTUYHbIE 3HAHWS.

OTtBeT  Ha KOHTPOIbHO-N3MEPUTENbHbIA maTtepuan He
COOTBETCTBYET  NepeyucrieHHbiM  nokas3atensm.  Ob6yvarowmics
OEMOHCTPUPYET OTPbIBOYHbIE, (PparMeHTapHble 3HaHWs, [onyckaeT _ He 3a4TeHo
rpybbie owmnbkun. JonyleHHble OWMOKN B U3NOXEHUN MaTepuana He
B COCTOSIHAM UCNPaBUTb B COOTBETCTBMM C 3aMEYaAHUSIMU U
HaBoOASALLMMM BONpOCcaMu npenogasaTens.




