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PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

51.B.[1B.04.02 ®uU3nKo-xumMnyeckme sBNeHUA B AUCMEPCHbIX cUCTemMax
1. KOA n HammeHoBaHuWe HanpaBlieHUs HOAFOTOBKM/CHeuMaanOCTMZ
04.05.01 ®dyHaameHTanbHasa v npuknagHas xmmMma

2. Npodunb nogroroBku/cneumanusauma: QyHgaMeHTanbHas XMmus B
npodeccnoHanbHOM obpaszoBaHum

3. KBanudukauua BbInycKHUKA: cneumanuct
4. dopma oby4yeHuUA: oyHas

5. Kachepgpa, oTBevarwasn 3a peanmsaumio QUCLUNIINHDI:
Kadpeapa BbICOKOMOSIEKYNAPHbBIX COEANHEHUI N KONNOUOHOW XUMUK

6. CoctaBuTeNnn nporpamMmeil:
CnenuoBa Ornbra BaneHTMHOBHA, kKaHAMAAT XMMUYECKUX HaYK, AOLIEHT

7.PeKkoMeHAOBaHa: Hay4YHO-MEeTOANYECKMM COBETOM XMMUYECKOro (hakynbTeTa,
npotokon Ne 4 ot 18.04.2019

8. YyeOHbIN roa;: 2022-2023 CemecTp: 8



9. Ulenu n 3apgaum y4e6HOM AUCLUNIIUHDI:

Lensmu oceoeHusi y4ebHOU OuCUUNIUHbI A8MISIIOMCS:

- pasBuTME MPEACTaBMEHWA O MOBEPXHOCTHbIX SIBMEHUSIX, MPOUCXOAALIMX Ha rpaHuue
pasgena a3 B MexdasHOM NOBEPXHOCTHOM CIOe B reTepOoreHHbIX AUCNEPCHbLIX CUCTEMaXx.

3adayu yuyebHol OucyunuHbI:

- N3y4eHne Takmx OU3UKO-XMMUYECKUX SIBMEHWI KaK aare3nsi, CMauuBaHue, KanumnnspHoOCTb,
apcopbuns, aneKkTpuyeckne sIBMEeHWsi, NMpPOTEeKallWMX B pesynbTaTe npeBpalleHns M30bITOYHOM
NOBEPXHOCTHOMN SHEPTM B AUCTEPCHBIX CUCTEMAX;

- NpuobpeTeHMe HaBbIKOB WCMOMb30BaHUSI TEOPETUYECKMX TMONOXEHUN AN pelueHus
NpakTU4ecknx 3agau.

10. MecTto y4yebHOM AucumnnuHbl B cTpyKType OOI: aucumnnuHa Bxoaut B Briok 1.
OucuunnuHel (mMogynu), B 4acTb, POPMUPYEMYIK Y4YacCTHUKaMyM obBpas3oBaTesibHbIX OTHOLLEHWUNA,
aBngeTcs aucuunnuHon no Bblbopy. ObByvarowmncs Ans U3ydyeHus AUCUMNNAWHBI OOIMKEH OCBOWUTb
KypCbl OU3UKN, HEOPraHN4eCcKom, OM3NYeCKon U KONITOUAHON XUMUMK.

11. MnaHuMpyeMble pe3ynbTaTbl 06y4YeHUsA No AUucuUnInHe/Moaynko (3HaHUSA, yMEeHuUA,

HaBbIKK), COOTHEeCEeHHbIe c nrnaHMpyemMmbiMun pe3ynbTaTammu oCBOEeHuUA
oGpasoBaTeanoﬁ nporpamMmmbl (KOMneTeHLI,VIHMVID n UHOUKaToOpaMun 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, - UICTOYHUKM HAY4YHO-TEXHUYECKOW MHpopMaLnK,
cuctemaTnsaumio TEXHUYECKOWN U XypHanbl 0Te4eCTBEHHON U MeXAyHapOaHOM
N KpUTUYECKNIA naTeHTHON Hay4yHON NepnoamnKnu, OCHOBbLI MOMCKa NAaTEHTHON
aHanms Hay4Hon, 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 AeTanbHble 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
3KCMepUMeHTarnbHbIX 1 paC4YETHO-TEOPETUYECKMX
MEeTOJO0B OMMcaHUs NOBEPXHOCTHbLIX PU3UNKO-
XUMUYECKUX SIBITEHUN.




12. O6bemM AucuUMnnuHbI B 3a4eTHbIX egunHuuax/yac. — 3/108.

CDopma npoMeXxyTou4 HOW aTTecTauumu

3a4eT C OLEHKOWN.

13. TpyAOeMKOCTb No Bugam y4e6Hon paboThbl

TpyooeMKkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
8 cemecTp
KoHTakTHas paboTa 90 90
nekumm 36 36
npakTuyeckme
B TOM ymcne:
nabopaTopHble 54 54
KypcoBasi paboTta
CamocTosiTensHas paborta 18 18
lMpomexyToyHasa atTectaums (019 3Kk3ameHa)
UToro: 108 108

13.1. CopepxxaHue QUCLUMIIUHDI

n/n Peanusauus
pasgena
HaumeHoBaHve ONCUMNINHBI
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 gaeneHue, 3akoH Jlannaca. BnusiHne kpuBuaHbl
ABNEHUs NOBEPXHOCTY Ha JaBfeHNe Napa U pacTBOPUMOCTb. TeyeHune
XWOKOCTEN B Kanunnsipax 1 NOPUCTbIX cpefax.
1.5 | Agreauan Agresus, ypasHeHue [Jionpe. CmaymBaHue, 3akoH KOHra.
cMavmBaHue Tennota cmavvBaHus, rMAPOMOUNIBLHOCTb U TMAPOOBHOCTL
NOBEPXHOCTW.
1.6 | Agcopbuwms Knaccudmkauyumn agcopbumm. Agcopbums Ha rpaHuue pasgena
TBEpOoe TeNo — ras, Teopust MOHOMOJIEKYNSAPHOW aacopbuum
JleHrmiopa, ypaBHeHue dpenHanmxa, Teopus
nonumMmonekynspHon agcopbumm MonsHu. Teopus BAT.
Aacop0bums Ha rpaHuue XnakocTb — ras, yHaamMmeHTanbHoe
ypaBHeHue agcopbuumn Mmbbca. Agcopbums Ha rpaHuLe
TBEpPAOE Terno — pacTBOp, MOMeKynspHasa aacopbLums, MOHHas
agcopbumns, MOHHbIV 0OMeH, MembpaHHasi pasHOCTb
NnoTEeHLManos.
1.7 | OnekTponoBepxHOCTH | MNOBEPXHOCTHLIN 3apsd, ABONHON AMEKTPUYECKUIA CIOW,

ble ABNleHna

ONTIEKTPOKNHETNHECKMNE N SNEKTPOKaNUNApHblie ABNeHnA.




2. JlabopaTopHble 3aHATUSA

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

2.2 | CTpoeHue
AVCNEPCHbIX YacTuL.

OcobeHHocTH
ANCMepcHoro
COCTOSIHMS BeLecTBa

2.3 | TepmoanHamuka OnpeaeneHne NonHom NOBEPXHOCTHON 3HEPTUN KUAKOCTEN.
NOBEPXHOCTHbIX OnpeneneHne KpUTUYECKOro HaTSXKEHUS] CMaYnBaHUS
ABNEHUN HEenonsipHbIX NONNMEPOB.

McecnenoBaHue BnvsiHUS ANEeKTpn4eCcKoro noTeHumnana Ha
NOBEPXHOCTHOE HAaTAXEHNE.

2.4 | KanunnspHble

SIBNEHUs

2.5 | Agresusu ViccnepoBaHue BNUsiHNSA NMOBEPXHOCTHO-aKTUBHbIX BELLECTB Ha
cMauvmBaHve CMayvMBaHve 1 agresuto.

2.6 | Agcopbuns WccneposaHve agcopbumm HEANEKTPONNTOB 13 BUHAPHbIX

pacTBOPOB Ha TBEPAOM aacopbeHTe

2.7 | OnekTponoBepxHoCTH | OnpeaeneHne aneKTPOKMHETUYECKOro NoTeHLMana MeToaomM
ble IBNeHUs anekTpodopesa

13.2. Tembl (pa3genbl) AUCUMNNWHBI U BUAbI 3aHATUN

Bugbl 3aHaTU (KONIMYECTBO YacoB)

Ne HanmeHoBaHue Tembl CaMocTOSTeNnEnas
n/n (pasgena) gucumnnumHel Jlekunn MpakTuyeckme | JlabopaTopHble paGoTa Bcero
Xapaktepuctuka un
1.1 | meToabl nonyveHus 4 12 2 18
ANCNEPCHbIX CUCTEM
CTpoeHune gucnepcHbIX
1o | HacTau. OcobeHHocTH 4 0 4 8
ANCNEPCHOro COCTOAHUSA
BellecTBa
13 TepmoanHamuka § 4 12 > 18
NOBEPXHOCTHbIX ABNEHNN
1.4 | KanunnspHele aBneHuns 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. MeToau4yeckue ykasaHus onsi o6yyarowmxcsi No 0CBOEHUI0 OUCLUNIIUHBI

(pekomeHOayuu oby4arowuMcs o 0C80EHUI0 QUCUUNIIUHBI. yKasaHue Hauboree CrioXHbIX pa3desios, paboma ¢
KOHCrieKmamu siekyud, npe3eHmauuoHHbIM MamepuarnoM, pekoMeHOayuu ro 8bIMOIHeHU0 Kypcogol pabomebi,

110 op2aHu3ayuu camocmosimersnibHoU pabomsi no ducyurnsuHe u op)

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

OpraHunsaumoHHasa CTpyKTypa NEKLUNOHHOIO 3aHATUS:
1. dopmMynunpoBka TeMbI, Lefnen 3aHaTus, NocTaHoBka NpobnemMHoro Bonpoca.

2. PasbsicHeHne BOMPOCOB TEOPETUYECKOIro 1N NpakTU4eCKoro niaHa ana peweHuna nocTaBneHHOMn

npobremsl.




. PaccmoTpeHue nyTen peleHns npobrnemMHoro Bonpoca Ha KOHKPETHbIX MpuMepax.

. 3akntoveHne, hopMynmMpoBKa BbIBOAOB.

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

abhw

OpraHnsaumoHHas CTpykTypa niabopaTtopHOro 3aHaTus:
. dopmynupoBKka Lenen 3aHATUSE U OTBETbl Ha BOMPOCHI CTYAEHTOB.
2. O3HaKoOMMNeHNe C TEOPETUYECKON OCHOBOW paboTbl, OCHOBHbIMU NPUEMaMN N TEXHUKOWN
©e3onacHocTn npu paboTe ¢ MCNoNb3yemMbiMK NPUboOpamMmn n peakTuBammu.
3. BbinonHeHne akcnepmMMeHTanbHoM YacTn paboTbl.
4. ObpaboTka aKkCnepMMeHTanbHbIX Pe3ynbTaToB 1 NpegoCTaBneHne Ux Anga npeasapuTenbHOm
NpoBepKM npenogasaTento.

3awmTta nabopaTtopHoM paboTbl MNPOBOAMTCA C LENbl BbISBNEHUS YPOBHS OCBOEHUSA
mMaTepuana no TemaTtuke paboTbl, CNOCOBHOCTM AaTb MNpPaBUNbHYID TPAKTOBKY pesyrbTaTam,
MOSTYYEHHbIM NPW BbINOSIHEHUN paboTbl. 3awuTa paboTbl 3akniodaetTcd B odopmiieHuMn pabor,
yCTHOW Gecefie npenogasaTtens Co CTYAEHTOM Mo NofnyyYeHHbIM B paboTe pesynbTaTtam Y OCHOBHbIM
TEOPETUYECKUM NOHATUAM NO TeMe paboThbl.

TeKyLwmMIn KOHTPOMb NPOBOANTCA NyTEM NPOBEPKN BbINOSTHEHUS AOMALLHEro 3agaHus, TeCTOBbIX
3a[jaHUN, KOHTPOSbHbIX paboT.

KOHTpONb OCBOEHUSI TEeOopeTMYeckoro Marepuana mnpoBOAUTCA NOCne MNpoCNyLMBaHUA
CTYAEHTaMM NEKUMOHHOro Marepuana no Kaxgon Teme B BMAE YCTHOrO onpoca W BbINOSIHEHMS
JOMalWHUX 3agaHui. BbinonHeHMe AomMallHMX 3afaHui KOHTponupyeT nektop. ExeHepenbHO
CTYAEHTblI MMEKT BO3MOXHOCTb BbISICHSATb BCE BOMPOCHI, OCBOEHNE KOTOPLIX Bbi3blBAET TPYLHOCTH,
Ha KOHCYNbTauusX C IEKTOPOM B cneunanbHO OTBEAEHHbIE AN 3TOr0 KOHTaKTHbIE Yachl.

—

15. lNepeyeHb OCHOBHOW W AOONOJNIHUTENILHOW NUTEpPaTypbl, PeCypCoOB MWHTEPHET,

HeoOXoAMMbIX [AONS OCBOEHUA AUCUMUNIMUHbI (cnucok rnumepamypbl  0ghopMasemcss 6
coomeemcmeuu ¢ mpebosarHusmu FTOCT u ucnonb3yemcsi obuwasi CK8o3Hasi Hymepauyusl 0rns ecex 8udos
UCIMOYHUKOB)

a) OCHOBHas nuTeparypa:

Ne n/n M cToYHNK

1 MaBpoHckaa HO.KO. KonnougHaa xumus : y4ebHMK M MpakTMKYM [Ons  akagemMumdeckoro
bakanaspuaTa / 0.10. NaBpoHckas, B.H. MNak .— Mocksa : KOpanT, 2018 .— 284, [3] c.
2 Akosnesa A.A. KonnovaHas xumus : yaebHoe nocobue ans Bysos / A.A. Akoenesa. — Mocksa :
KOpanT, 2018 .— 209 c.
KonnonaHas xumus. Mpumepsl 1 3agayn : y4ebHoe nocobue ans By3os / B.®. Mapkos [u ap.] ;
3 Ypan. degep. yH-T uM. nepsoro lNpesungeHta Poccumn B.H. EnbumHa .— MockBa ; EkatepuHbypr :
KOpauT : MisgaTtenbcTBo Ypanbckoro yHusepcuteta, 2018 .— 185 c.
Cymm B.[. KonnougHas xumua / 6.[1. Cymm. — Mocksa: Akagemus, 2013. - 238 c.

4

5 WykuH E.O. KonnongHasa xumusa / E.O. WykuH, A.B. MNMepuos, E.A. AmenuHa. — M.: lOpawt, 2017.
-443 c.

6 Epwos KO.A. KonnonagHas xumus. dnsndeckasa xmummna gucnepcHolix cuctem / KO.A. Epwos.— M.:

FEOTAP-Megua, 2012.- 351 c.

0) pononHuTenbHasa nuTeparypa:

Ne n/n McTo4vHmK
7 3umoH A.[l. KonnougHasa xumus (B ToM uncrne HaHo4vactuy) / A.l. 3umoH. — M.: ATAP, 2007. —
343 c.
8 ensdman M.U. KonnougHas xumus / M.W. Tenbcoman, O.B. KoBanesuy, B.I1. KOcTtpaTtos. —

CI16. [v gp.]: Naxb, 2010. — 332 c.

9 ®pugpuxcbepr O.A. Kypc konnougHoun xumun / O.A. @pugpuxcbepr. — CI16. [n gp.]: llans, 2010.
—410c.

MsryeHkoB B.A. [oBepXHOCTHLIE siBNEHUNA 1 aucnepcHble cuctemol/ B.A. MsardyeHkos. — M.:
KonocC, 2007.- 184 c.
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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
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

B) MHG)OPMaLMOHHbIE 3MeKTPOHHO-06pasoBaTernbHble pecypchl (oduuUmanbHble Pecypcbl UHTEPHET):

Ne n/n Pecypc

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

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

13 EcTtecTBeHHO-Hay4HbIN 0b6pa3oBaTenbHbIM nopTan http:/www.en.edu.ru

MHdopmaumnoHHas cuctema «EguMHoe OKHO gocTtyna K obpasoBaTeribHbiM - pecypcamy.
http://window.edu.ru

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

Chemnet — oduumnanbHoe 3aNeKTpoHHOe usgaHwe Xumudeckoro dakyneteta MIY B Internet
http://www.chem.msu.ru/rus

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

14

16

16. MNepeyeHb y4yebOHO-MeTOAMYECKOrO obecneyvyeHUs ANl CaMOCTOATENIbHOW paboTbl
(yyebHo-memodudeckue pekomeHOayuu, nocobus, 3adaqyHuKu, MemoOuYecKUue yKalaHusi Mo 6bIMOSTHEHUIO
npakmu4eckux (KOHMPOJIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n MNcToYHMK

KonnongHas xumus. Mpumepsl 1 3agaun : yaebHoe nocobue ang sysos / B.®. Mapkos [v gp.] ;
1 Ypan. cbegep. yH-T uM. nepsoro Npe3ngeHta Poccun B.H. EnbumHa .— Mocksa ; ExkatepuHbypr :
KOpanT : MisgatenbcTBO Ypanbckoro yHmsepcuteta, 2018 .— 185 c.

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

17. Obpa3oBaTenbHble TEXHONOrMU, UCNonb3yeMble Npu peanusaumm y4eoHom
OUCLUMNNUHBbI, BKINOYaa AUCTaHLUMOHHbIe oOpa3oBaTtenbHble TexHonoruu (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe o6y4YeHue:

Mpn peanusaumm ANCUMNNUHBI UCNONB3YKOTCA Knaccudeckne obpasoBaTeribHble TEXHOMOMn
0e3 3amMeHbl ayauTOpHbIX 3aHATUA (nekumn n nabopatopHbix 3aHATU) Ha OOT. OcCHOBHblE TUMbI
NeKUMn — BBOAHblE Nekumn (B Hayane u3yyYyeHust OUCLMNIWHBI) U UHEOPMAaLMOHHbIE NEeKumMnM C
BM3yanusauven (MynbTUMeunHble npe3eHTaumun). [lpoBegeHne npoOMEXyTOYHOM aTtTectauun
ocyulectenseTcs B dopme ycTHoro cobecenoBaHua no KMM. CamoctoaTenbHaa paboTta no Bcem
pasgenam npeanonaraet BbiNofHeHMe 06a3aTenbHbIX MMCbMEHHbIX AOMaLLHUX 3a0aHWUN.

18. MaTepmnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

Hedenometp HOM

CranarmomeTp

OnekTpodopeTnyeckasa ssuenka YankoBckoro
TeHanomeTp Ao Hyun

Becbl aHanuTtuyeckue

Becbl TeXHO-xMMHn4yeckme

YnbTpa3BykoBOW Ancnepratop

dotomeTp KOK-3 «30M3»

dotomeTp POK-56M

10. MoaynbHbI CNEeKTPOMETP AUHAMUYECKOro U cTaTudeckoro paccesiHua ceeta Photocor-Complex.
11. HoyTbyk

12. lNpoekTop

13. O«kpaH

CoNoA~A®WNE


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

19. OueHo4HbIe cpeacTBa ANsA NpoBeAeHUs TeKyLWen U NPOMEXYTOYHOM aTTecTauumn

Mopsaok OLEeHKM 0CBOEHMS oByYatomMMmucs y4eGHoro matepuana onpegensieTcs
cogepkaHMem creayrLLmx pa3aenos AUCUUMIUHDI

HanmeHoBaHve NHaunkaTop(bl)
Ne KomneTeH
pasgena gucumnnuvHbl OOCTUXEHUSI OueHouHble cpeacTea
n/n uuns(n)
(mogyns) KOMMeTeHummn
XapaktepucTuka u AK-1 MK-1.1 JdomawHre 3agaHus
1 MeToAb! NoNyYeHns MK-2 MK-2.1 JlabopaTtopHble paboTsl
ONCNEPCHBIX CUCTEM
CTtpoeHune gmcnepcHbIX
5 yacTtuu. OcobeHHoCTH MK-1 HE%% J_I,D,gmauJHme 3ap,a|%vm
ancnepcHoro coctoaHusa | MNK-2 e abopaTtopHbI€ paboTh
BeLlecTBa
TepmoamHamuka AK-1 MK-1.2 HomawHne 3agaHums
3 NOBEPXHOCTHbIX MK-2 MK-2.2 TecToBble 3agaHnA
ABNEHNN JlabopaTtopHble paboTbl
KanunnsapHble ssBnexHus AK-1 MK-1.1 HomawHne 3agaHus
4 MK-2 MK-2.2 IMpaKTNKO-OpUEeHTMPOBaHHbIE 3a4aHuns
Aoresus 1 cMadmBaHue AK-1 MNK-1.2 [omaliHne 3apaHus
5 MK-2 MK-2.2 JlabopaTtopHble paboTbl
copbums MK-1.1
Ancopbuy AK-1 MNK-1.2 [omaluHne 3apaHus
6 MK-2 MK-2.1 JlabopaTtopHble paboTbl
MK-2.2
OneKTPOnoBEPXHOCTHbI HE%% [lomaluHme 3ananns
€ sBneHns - T
7 NK-1 MK-2.1 JTabopaTtopHble paboTbl
MK-2
MK-2.2
lMpomexyToyHasa aTTecTaums lMepeyveHb BONpocoB
dopma KOHTPONs — 3a4eT C OLLEeHKOM

20. TunoBble OLEHOYHblE cpeAcTBa M MeToAMYEeCKUe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

OueHKa 3HaHM, YMEHUIN N HABbLIKOB, XapakTepuayrowas atanbl (OpMUPOBAHUS KOMMNETEHLUNA B
pamMkKax n3y4yeHust AUCLMNITMHBLI OCYLLLECTBNSETCS B XOA4E TEKYLLEN U MPOMEXYTOYHON aTTecTaumi.

Tekywaa atrectauusa nNpoBoauMTCA B cooTBeTCTBUM C [lonoxeHMeM O TeKyllen aTtrectaumm
obyyarowmxca no nporpaMmam Bbicwero obpasoBaHus BOpOHEXCKOro rocygapCTBEHHOro
yHuBepcuteTa. Tekywas arrectauus npoBOAUTCS B popme: YCTHbI onpoc (MHAWBMAYaNbHbIV
0Onpoc); BbIMNOMHEHNE NMUCbMEHHbIX AOMALUHUX U MNPAKTUKO-OPUEHTUPOBAHHLIX 3af4aHui, BbINOHEHNE
TECTOBbIX 3aaHUN.

lMpomexxyToyHaa aTTecTauma NpPoBOAUTCA B COOTBETCTBUM C [lofIOXKEeHMEM O MPOMEXYTOYHON
aTTecTtaumm obyyaroLmnxcs No nporpaMmmam BbicLIEro obpasoBaHus.

KoHTponbHO-n3meputenbHble MaTepuanbl MNPOMEXYTOYHOM aTTecTaumm BKMAOYaKT B cebs
TeopeTuyeckue BOMpPOChl, NO3BONANOLLINE OLEHUTb YPOBEHb MOMyYEHHbIX 3HAHUK, U MpakTU4ecKoe
3agaHue, No3BONsLLEE OLEHNUTL CTeNeHb CHOPMUPOBAHHOCTM YMEHUIN U HABbLIKOB.

Mpn oueHnBaHMM NCNONb3YIOTCS KAYECTBEHHbIE LLKanbl OLeHOK. Kputepun oueHmMBaHus npuBeaeHsl B
n. 20.2.



20.1. TeKywWMn KOHTPOSb yCNeBaemMoCTU

KoHTpornb ycneBaeMoCcT MO AUCUMMMNHE OCYLECTBASETCHS C MOMOLLbI  Criegyowmx
OLIEHOYHbIX CPeACTB: NPaKTUKO-OPUEHTUPOBaAHHbIE 3aJaHus, AoMallHWe 3afaHusd, TecToBble
3a4aHusl, YCTHbIN onpoc.

Bonpocbl gns gomawHero 3agaHua  opMynupyloTcsa Ha nabopaTtopHOM 3aHsaTuMM. Ha
cnefyowemM nNPakTUY4EeCKOM  3aHATUMM CTYOEeHTbl NpeAcTaBnslT pelleHve AOMalUHEero 3ajaHus,
3aHATME HavYMHaeTcs ¢ 0bCyXOAeHNs BapuaHTOB peLleHus.

YCTHble Onpocbl U TECTUPOBaHUA MpPOBOAATCA Ha nabopaToOpHOM 3aHATUKW, O YeM
npenogasartenb 3apaHee coobulaeT obyyarowmmes.

[MepeveHb NabopaTopHbIX 3aHATUN:

Mony4yeHne n cBoncTBa ANCNEPCHBIX CUCTEM.

OnpepneneHne NONHOM NOBEPXHOCTHOW 3HEPIUM XKUOKOCTEN.

OnpepneneHune KpUTMYECKOro HaTSXKEHUst CMavyMBaHUsE HEMOMNSPHbIX MOMMMEpPOB.
ViccnenoBaHmne BNUAHUA 3MEKTPUYECKOro NoTeHUnana Ha NOBEPXHOCTHOE HaTsKeHMe.
ViccnepoBaHune BNMAHUSA NOBEPXHOCTHO-AaKTUBHBIX BELLECTB HA CMavMBaHne 1 aaresuio.
VccnepoBaHnne agcopbuumn HeaNeKTponuToB U3 GUHapHbBIX pacTBOPOB Ha TBEPAOM aacopbeHTe
OnpeaeneHne anekTPOKMHETMYECKOrO NoTEHUMana MeTogom anekrpodopesa.

NogahkrwhE

20.2. MpomexyTo4yHas aTrecTaums

lMpomexyToyHas aTtTectauns No AUCUMMAMHE OCYLLECTBSETCA C MOMOLLbIO CrneayoLwmx
OLIEHOYHbIX CpeacTB: cobecegoBaHue no Gunetam K 3ayeTy.

Bonpochl K 3a4eTy:

Mpr3Hakn reTeporeHHbIX AUCNEPCHbIX CUCTEM

Knaccudpukaums gucnepcHbIX YacTtul no pasmepy, bopme, CTPOEHMIO.

[ducnepraumoHHble U KOHOEHCAUMOHHbIE MeTOAbI MOMyYeHNss ANCNEPCHBIX CUCTEM.

CTpoeHune gMcnepcHbIX YacTul, CTpOeHME MOBEPXHOCTHBIX CIOEB XUAKOCTEN N TBEPAbIX Ten.

dunsmyeckme M XMMUYECKME CBOWCTBA AUCNEPCHbIX 4acTuy. OcoOeHHOCTM ANCNEepCHOro

COCTOSIHUS BeLLecTBa.

[MOBEPXHOCTHOE HaTSXKEHME, BIIUSIHME HA HEro pasnnyHbiX hakToOpoB: XMMUYECKOW NPUpOabI

BewecTBa, TemnepaTtypbl, NPUPOAbl rpaHuYawmx das, npuvpoAabl M KOHUEHTpauuu

pacTBOPEHHOrO BeLLEeCTBa, 3apsida NOBEPXHOCTU, KPUBU3HbI MOBEPXHOCTU XXUAKOCTH.

KanunnspHoe gaBsneHue, 3akoH Jlannaca.

CmauuBaHwue, KpaeBou yron, 3akoH HOHra.

Agresus, paboTta agresun, ypasHeHue [ionpe.

0. BnivsHMe KprBM3HbI MOBEPXHOCTWU Ha  AaBfieHWe napa W pacTBOPUMOCTb. YpaBHeEHWe

KenbBuHa. YpaBHeHue 'mb6ca — OcTBanbaa.

11. MNMpouecchl, onpegenaemMble KpUMBU3HON NOBEPXHOCTM.

12. TedeHne XunOxKoCTENM B Kanumnspax WU MNOPUCTbIX cpedax. YpaBHeHue >KiopeHa. 3akoHa
Myasenns. YpasHeHue [Oapcu .

13. Apcopbums, KONMMYECTBEHHblE CMOCOObI BbIpaXXEHUs €ee BEenWYUHbI,  Knaccudukaums.
XapakrepucTnka rsny4eckon n XxmMmmnieckon agcopoumn.

14. Agcopbuma Ha rpaHuue TBepgoe Teno — ras. Teopuss MOHOMOIMEKYNSPHOW agcopbumm
NaHrmiopa. AmMmnupuyeckoe ypaBHeHue agcopbumm ®penHanuxa. Teopus
nonumonekynapHon agcopbuun MonsHn. AacopOumoHHbIM  NoTeHuwan. MHorocnonHas
agcopbums: Teopusa BOT.

15. Agcopbumsa Ha rpaHuue XngkocTtb — ras. dyHgameHTanbHoe ypaBHeHne agcopbumm Mvbbea.
CTtpoeHune agcopbLMOHHOro Crnosi Ha rpaHuLe pacTeBop — ra3. YpaBHeHue LUnwkoBckoro.

16. Apcopbuma Ha rpaHuue TBepaoe Teno — pactBop. MonekynapHas agcopbuus. Npasuno
ypaBHMBaHuA nonspHocten PebuHaepa. BnnsHue npupodbl pactBopuTens Ha agcopbuwmio
(npasuno LWWunosa). MoHHasa agcopbuus. MNpasuno nsbupatensHon agcopbuum MNeckoBa —
dasHca.

17. OTnuuntenbHble ocobeHHOCTN agcopbunmn NonMMepoB Ha TBepPAOM afcopbeHTe.

18. OneKkTponoBEPXHOCTHLIE SABNEHUS.

o ghrwbdE

B oo N



Mo oKOHYaHWM cemecTpa MPOBOAUTCA MPOMEXYTOYHAs aTtTectauusa B dopMme 3adyeTa C
oueHkon. K 3aueTy oby4varolumecs nony4varoT nepeyeHb BOMNPOCOB, M3 KOTopbiX dopmupytotes KUM
no npegmerty.

[nsa oueHMBaHWs pe3ynbTaTtoB 0O6y4eHMsa Ha 3a4eTe UCMOMNb3yTCA criegyowme nokasatenu:

1) 3HaHWe TeopeTU4EeCKUX OCHOB (U3UNKO-XMMUYECKMX SABIMIEHUN, NMPOUCXOAALMX Ha rpaHuue
pasgena a3 B Mexda3HOM MOBEPXHOCTHOM Crioe B AMCMNEPCHbIX CUCTeMax B pesynbTaTe
npeBpaLLeHns n3bbITOYHON MOBEPXHOCTHOW 3HEPIuu;

2) BNageHMe MeTodaMu TeopeTUYeCcKOro OMNMCaHUs MOBEPXHOCTHbIX  (PU3NKO-XUMUYECKUX
SABMEHUN.

3) yMeHune ncnonb3oBaTtb 3HAHWME TaKNX PU3MKO-XMMUYECKNX ABMEHWI KaK aaresusi, CMadmBaHue,
KanunnsapHOCTb, agcopbuuns, aNeKTPONnOBEPXHOCTHbIE SBMNEHUS ONS PELLEeHNS NPaKTUYEeCKMX
3agau.

,D,J'IF-I oueHnBaHNA pe3yribTaTtoB 06y‘-IeHMFI Ha 3a4eTe C OLEHKOM ncnonb3yeTcA 4-6annbHas
WKana: «0TIINYHO», «XOPOLLUO», «yAOBIIETBOPUTESIBHO», «KHEYOOBJ1IETBOPUTESTIBHO».

CooTHoLLEeHNe nokasaTenen, KputepueB U LLKanbl oueHnBaHNA pe3ynbTtaTtoB 06y'-leHVIFI

YpoBeHb
KpuTepum oueHnBaHnsa KomneTeHuunin cchopmupoBaH | LLkana oueHoK
HOCTU
KOMMETEHL M
MonHoe COOTBETCTBME oTBeTa obyvatowerocs BCEM .
NepeyncrieHHbIM KpUTepusiv. POAEMOHCTPUPOBAHO BCECTOPOHHee 1 | | 1OBbILLEHHbII OtnmdHo
rny6okoe 3HaHMe TeOPETUYECKNX OCHOB MPOLECCOB, NMPOTEKAOWMX Ha yposeHb
rpaHuue pasgena ¢as B QUCNEPCHbIX CUCTEMAX.
Obyuvatowuinca Bnageet TeOpeTUYEeCKMMM OCHOBaMu MNpOLIECCOB,
npoTekawwmx B  MexXdasHOM MNOBEPXHOCTHOM  crioe, Jaet
ODOCHOBaHHbIA M  apryMEHTMPOBAHHbLIN OTBET Ha MOCTaBMEHHbIE BasoBblili XopoLuo
Bonpockl. CopepxaTcs HenpuHuMnuanbHble OWMWMOKM U HETOYHOCTW, YpPOBEHb

KOTOpPble OOJIKHbI ObITb ncnpasneHbl B COOTBETCTBUU C 3aMeYaHUAMU
1 BOMNpoCaMn 3K3amMeHaTopa.

O6y‘-IaIOLLI,I/IIZCFI Bnageet 4actu4HO TeopeTUn4eCKMMn OCHOBaMU
(bVI3I/IKO-XVIMVI‘-IeCKVIX SABIIEHNI B ONCMNEepPCHbIX cucremMax,

MoporoBbii YposneTBopu-

YypoOBE€Hb TENbHO
OEMOHCTpUpyeT YaCTU4Hble 3HaHUA.
OTBeT Ha KOHTpOJ'IbHO-I/I3MepVITeJ'IbHbllz maTtepuann He
COOTBETCTBYET Nnepe4vncrieHHblM rnokasartenam. O6y‘-IaIOLLI,I/II7ICFI
OEMOHCTPUpyeT OTPbIBOYHbIE, cbparmeHTaprle 3HaHWUA, OonycKaeT Hey,qosneTBo—
pr6b|e OLLNGKN. lD,OF]yLI.I,eHHbIe OLNOKM B N3NOXKEHUN mMmaTtepuana He B pUTENBbHO

B COCTOAHUU NUCNpaBUTb B COOTBETCTBUN C 3aMeYaHNAMAU U
HaBoAdaWLMMIN BONpocaMu npenogaBartens.




