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PABOYAS MPOrPAMMA YYEEHOWU OUCLMNITUHBI

B1.0.14 KonnoungHas xumus
1. Koa 1 HaumeHoBaHMe HanpaBrieHUs NOAroTOBKM:
04.03.01 Xumus
2. Mpodunb: TeopeTnyeckas n sKcrnepuMeHTarnbHas XuMus
3. KBanudmkauma BbinyckHuKa: 6akanasp
4. dopma oby4YeHUA: oyHas

5. Kachepgpa, oTBevarLwasn 3a peanmsaumio QUCLUNIINHBI:
Kadpepa BbICOKOMOSEKYNAPHbBIX COEANHEHUI N KONNOUOHON XUMUK

6. CocTaB/TENM NporpamMmbi:
Cnenuoa Onbra BaneHTMHOBHaA, kaHAMAAT XMMUYECKMX HAYK, OOLEHT

7.PekomeHAoOBaHa: Hay4YHO-MeTOANYECKMM COBETOM XMMUYECKOro dhakynbTeTa,
npoTokosi Ne 3 ot 19.04.2022

8. YyeOHbIn rop:  2024-2025 CemecTp: 6



9. llenu n 3apgaum y4e6HOM ANCLUNIINHDBI:

Llensimu oceoeHusi y4ebHOU QucuurnIuHbl S8/ISIH0MCS:

- hopmunpoBaHne npeacTaBneHuin 06 yHMBepCanbHOCTU OUCNEePCHOrO0 MUKPOreTeporeHHoro
COCTOSIHUS BELLECTB;

- packpbiTue yHOaMeHTanbHbIX NPOGNeM KONnouaHoM XUmMun - OU3NKOXMMUA OUCNEPCHBIX
CUCTEM U PON NOBEPXHOCTHbIX BMEHWI B HUX;

- 03HaKOMJIEHME C OCHOBHbLIMW CBOWCTBaAMU 3TUX CUCTEM W MeTodamMu UX UCCregoBaHusa U
perynupoBaHus.

3adayu y4yebHoU OucyuUnuUHbI:

- M3yyeHne dyHoamMeHTanbHbIX NOHATUM M nNpobnem B 06nactM U3MKOXUMUN OUCNEPCHBIX
CUCTEM 1 MOBEPXHOCTHLIX ABMEHWM;

- packpbiTUE TEOPETUYECKMX U IKCMEPUMEHTANbHBIX OCHOB COBPEMEHHbIX NMPeaCTaBleHN O
KONnNomaHbIx npoueccax 1 ynpaBneHnm nmu;

- OCBOEHME 3KCNEPUMEHTamNbHbIX METOOOB WCCNEeAOBaHUA KOMMOUAHBIX CUCTEM U
MOBEPXHOCTHbIX SBMEHUNA.

10. MecTo y4yebHOM aucuunnuHbl B cTpyKType OOIT: kypc BxoguT B 6rnok B1, o6s13aTenbHyto
yacTb. CTygoeHT Ana W3yYyeHWs Kypca [AOSMKEH OCBOWUTb KypCbl OpraHM4eckon, uan4eckon,
aHanuTnyeckon xmmun. CTyoeHT AOMMKEeH UMETb NpeacTaBfeHust O TepMoAWHaMUKE U KUHETUKeE,
BNageTb MaTteMaTuyeckMMm annapatoMm XuMMuM, MMeTb npeactaBneHne o6 OCHOBHbIX Kraccax
HeopraHN4yecKMX U OpraHMYecKnx BELECTB N UX peakuMoHHOM cnocobHocTu. JucumnnumHa asnsetcs
npegwectsytowen anga kypcos b61.B.[1B.05.01 MNoBepXHOCTHbIE SBMIEHUS B TEXHOMOMMU ANCNEPCHbIX
cuctem, B1.B.[0B.05.02 CuHTE3 " (pusmMko-xMmmnyeckme CBOMCTBA MNOMUMEPOB U UX AUCNEPCUN,
®T[.B.01 Peonornsa gucnepcHbiX CUCTEM.

11. MnaHupyeMble pe3ynbTaTbl 06y4YeHUsA No AUcuUNIUHe/Moaynko (3HaHUSA, yMEeHUA,
HaBbIKM), COOTHECEHHbIe c nnaHupyeMbiMU pe3ynbTatamm OCBOEHMUS
o6Gpa3oBaTenbHOM NporpaMmbl (KOMNETEHUUAMU) U UHAUKATOPAMU UX AOCTUXKEHURA:

Kog HassaHwne Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHus
KOMMeTeHL MK
OrK-1 | CnocobeH OlK-1.1 | cuctematmaupyeT n | 3HaTb:
aHanuaupoBaTb U aHanusunpyet TeopeTnyeckme OCHOBbI KONMOUOHON XUMUK:
WHTepnpeTupoBaTt pe3ynbTaThl TUNbI ANCNEPCHBIX CUCTEM, METOAbI NONyYeHUs
b pesynbTaTbl XUMUYECKMX ONCNEePCHbIX CUCTEM, OCHOBHbIE NPUEMbI NX
XUMUYECKUX 3KCNEepPUMEHTOB, cTabunusaummn n HapyLLIeHNs: arperaTMBHOM U
3KCNEepUMEHTOB, HabnogeHnn, ceAnMeHTaUnoOHHON YCTOMYMBOCTN, OCHOBHbIE
HabnogeHun n n3MepeHnin, a Takke | CBOMCTBA AMNCMNEPCHbIX CUCTEM U NOBEPXHOCTEN
n3mepeHui pesynbTathl pasgena das; cnocobbl X NCNOMb30BaHWA A1
pac4eToB CBOUCTB aHanusa pesynbTaToB XMMNYECKMX
BELLECTB U 3KCMNEepPMMEHTOB.
Marepuanos YMmeTb:
OlK-1.2 | npegnaraet obpabatbiBaTb pe3ynbTaTbl XMMUYECKNX
WHTepnpeTauuio 9KCMEPUMEHTOB, aHanM3npoBaTtb 1 0606LwWaTb
pe3ynbTaTos ux, hopmynupoBaTb BbIBOAbI.
COBCTBEHHBIX Bnapets:
3KCNEePUMEHTOB U HaBblkamMu cucTeMaTusaumm n nHTepnpeTaumm
pac4eTHo- pe3ynbTaToB XMMNYECKUX IKCMEPUMEHTOB U
TeopeTU4eCcKmx pacyeTHO-TEOPETUYECKNX UCCneoBaHnm
pabot ¢ ONCNePCHbIX cuctemM, o06paboTkm 1 aHanmaa
ncrnons3oBaHnem Hay4HO-TEXHNYECKON MHopmMaumm n
TeopeTU4eCcKmx pe3ynbTaToB OTAENbHbLIX 3TanoB paboT ¢ y4eTom
OCHOB TEOPETUYECKNX OCHOB KOSITOUOHON XMMUMN.
TPaALMOHHBIX 1
HOBbIX pa3feros
XUMUu




OlK-1.3 | dpopmynupyet
3aKnYeHnsa n
BbIBOAbI MO
pesynbTatam
aHanusa
nuTepaTypHbIX
OaHHbIX,
COBCTBEHHbIX
3KCNepuUMeHTanbHbI
X N pacyeTHo-
TEOpPEeTUYECKMX
paboT XMMUYecKkon
HanpaBfeHHOCTH
Orl1K-2 | CnocobeH OrllK-2.1 | paboTtaet c 3HarTb:
NPOBOAUTL C XUMUYECKUMU PU3NKO-XMMUYECKME OCHOBbLI METOOB CUHTE3a U
cobnogeHnem BeLlecTBamu ¢ nccnegoBaHMs CBOMCTB ANCNEPCHBIX CUCTEM
HOPM TEXHWUKM cobnogeHneM HopMm | (HedbenomeTpusi, TypbnanmeTpus,
BesonacHocTn TEXHUKU cTtanarmomeTpus u Ap.), CTaHgapTHble MeToabl
XUMUYECKUI 6esonacHocTn 06paboTKM pe3ynbTaToB SKCNEPUMEHTA,
3KCMEepPUMEHT, OlK-2.2 | npoBOoAMT CMHTE3 npaeuna 6e3onacHon paboTbl B XMMUYECKON
BKIOYas CUHTES, BELLECTB U nabopartopun.
aHanus, nayyeHue mMaTepuanoB pasHon | YMeTb:
CTPYKTYpPbI U npvpoapl ¢ BblOMpaTh METOAbI UCCNEOBaHMS QUCNEPCHBIX
CBOWCTB BELLECTB NCNonb30BaHNEM CUCTEM C MUCMOSIb30BaHNEM HAY4YHOro
1 MaTepuanos, UMELLNXCS obopyaoBaHus, NNaHMpoBaTb IKCMEPUMEHT C
uccnegosaHue MEeToaUK cobntofgeHnem npaBui TEXHWKK Be3onacHocTU.
npoLLeccoB C Ux OrK-2.3 | nposoaut Bnagets:
yyactmem cTaHAapTHble HaBbIKaMu CUHTE3a U UccnegoBaHWUs CBONCTB
onepauun ans ONCNEPCHBIX CUCTEM,
onpegeneHuns HaBbIKaMu MNaHWPOBaHNS U NPOBEAEHMUS
XUMUYECKOrOo U XUMUYECKOro 3KCnepuMeHTa, opopMneHns ero
¢a30BoOro cocrtas pesynbTaTos,
BELLECTB U HaBblkamn GesonacHon paboTbl B XMMWUYECKON
MaTepuanoB Ha MX naboparopuu;
OCHOBe HaBblkamu paboTbl ¢ TabopaTopHbIM
OMK-2.4 | nposogut oGopyaoBaHueM.
uccrnegoBaHue
CBOWCTB BELLEeCTB U
mMaTepumanos ¢
NCNonb30BaHNEM
CEpPUNHOro Hay4yHoro
obopygoBaHus
OlK-3 | CnocobeH Orl1K-3.1 | npumeHsieT 3HaTb:
NPUMEHATb TeopeTnyeckue un COBpPEMEHHbIe TeopeTU4eckme MeToabl
pacyeTHo- nonyamnupuyeckne | nccnegoBaHus KOnnongHo-XMMu4eckux CBOMCTB
TeopeTudeckme MoZenu npu ONCNEPCHbIX CUCTEM; OCHOBbI COBPEMEHHbIX
MeToabl Ans peLueHun 3agay MHOPMALIMOHHBIX TEXHONOMUN.
nU3yvyeHus XUMUYECKOM YMmeTb:
CBOWCTB BELLECTB HanpaBIEHHOCTH paboTaTb B kKayecTBe nornb3oBaTens
n npoueccos ¢ ux | OlK-3.2 | ucnonbsyet nepcoHaribHOro KOMMbTEpPAa; UCMONb30BaTb
y4yactnem ¢ cTaHgapTHoe KOMMbIOTEPHbIE CPEACTBA U METOADI
NCMoSib30BaHUEM nporpaMmmHoe MOAENNPOBaHMS B Hay4YHO-MCCea0BaTENbCKOM
COBpeMEHHOW obecneyveHne npu OeaTenbHOCTHU.
BblYNCTIUTENBbHOM peLLeHun 3agay Bnapets:
TEXHUKM XUMUYECKOM HaBbIKaMy MPUMEHEHUS COBPEMEHHOM
HanpaBneHHOCTH BbIYNCNUTENBHON TEXHUKN A1 BbINONHEHUS
pacyeTHO-TEOPETUYECKNX UCCNeaoBaHUN.
OlK-6 | CnocobeH OlK-6.1 | npeacraBnsieT 3HaTb:
npeacTaBnATb pe3ynbTaTtbl paboTbl | OCHOBHbIE HOPMbl COBPEMEHHOIO PYCCKOIO
pesynbTaThbl BMAE OTYyeTa Ha a3blka (opdorpadmyeckue, NyHKTYaLUNOHHbIE,

cBoen paboTbl B

PYCCKOM $13blKe

rpamMmmMmaTunyeckne, CTUnncTndeckue,




YCTHOW n
NMUCbMEHHON
¢opme B
COOTBETCTBUM C
HOpMaMM U
npaeunamu,
NPUHATLIMU B
npodeccuoHarnbsH
om coobuiecTtse

Orl1K-6.2

npepcrasnseT
MHopMaLnto
XUMUYECKOTO
cofepXaHus ¢
yyeTom TpeboBaHui
onbnmorpadunyecko
N KynbTypbl

opdoanunyeckune) n cuctemy yHKLMOHANbHbIX
CTUNEeN PYCCKOro s3blka.

YmeTb:

Nosfb30BaTLCS OCHOBHOW CMPaBOYHOM
nuTepaTyponr, TONKOBLIMU U HOPMaTUBHbLIMM
CINoBapsiMM PYCCKOro si3blka; OCHOBHbLIMM

OrlIK-6.3

npeacTtaensaet
pe3ynbTaTthl paboThl
B BUA€e Te3MCOB
JoKnaga Ha pyccKoMm
W aHIMUICKOM A3bIKe
B COOTBETCTBUN C
HOpMaMu u
npaBunamu,
NPUHATBIMU B
XUMUYECKOM
coobLecTBe

cavTaMmu NoAAEepPXKKM rPaMOTHOCTU B CETU
«HTEpHeT».

Bnanetb:

HaBbIKaMu CO3aHNsl Ha PYCCKOM A3bIKe
rPaMOTHbLIX N NOMMYECKN HENPOTUBOPEUNBbLIX
MNCbMEHHbIX U YCTHbIX TEKCTOB Yy4eOHOM U
Hay4YHOM TEMaTUKN XUMMUYECKOTro COAepKaHWs

OrlIK-6.4

roToBUT
npeseHTauuio no
Teme paboTbl n
npeacTaensieT ee Ha
PYCCKOM "
aHIMWINCKOM A3bIKax

12. O6bemM gncuunnuHbl B 3a4eTHbIX eauHULax/yacax — 4/144.

Popma NnpomMeXKyTOHHOM aTTecTauum 3K3aMeH.
13. TpypoemkocTb No BuAgam y4ebHowm paboTbl
TpyooemMKocTb
Bua y4ebHoit paboThi Bcero [o cemecTpam
6 cemecTp
KoHTakTHast pabota 72 72
nexkumm 36 36
npakTuyeckme
B TOM ymcne: nabopartopHsle 36 36
KypcoBasi paboTa
CamocTtosiTensHas pabota 36 36
lMpomexyToyHasa aTTecTauuns (019 sk3ameHa) 36 36
WToro: 144 144




13.1. CopepkaHne ANCLMNIIUHBI

n/n Peanusauuns

HanmeHoBaHue pasaena
pasgena CopepxaHve pasgena gUCLMNINHbI AnCUMNIMHE
C NOMOLLbIO

ONCUMNITUHBI o

OHNawH-

Kypca, QYMK
1. Nlekuun

1.1 MpeaomeT n OnpepneneHne KOMMOMOHOM XMMWMM Kak Hayku. [lpusHaku | https://edu.vs
3HayeHve KonnmouaHelx — cuctemM.  KonvMyecTBeHHble  XapakTUPWUCTMKK | u.ru/course/vi
KOMNMOUOHOM XUMMUK | OUCNEPCHbIX cucTemM. Buabl  knaccudpumkauyum  konnougHelx | ew.php?id=3

cucteM. lMNpuknagHoe 3Ha4YeHne KONnongHon XMmun. 996#section-
1

1.2 [MoBepxHOCTHbIE [MoBepxHOCTHas 3HeprMs U  MNOBEPXHOCTHOE HaTsbkeHue. | https://edu.vs
ABIIEHUS U [MoHaTHMe 0 NoBepxHOCTHOM croe. [oBepXHOCTHOE HaTshkeHue. | u.ru/course/vi
agcopbuuns dakTopbl, BnMsAOWME Ha  MOBEPXHOCTHOE  HaTskeHue. | ew.php?id=3

KanunnapHoe paenenuve. KanunnapHoe nogHsatue. BnwusHue | 996#section-
KPMBW3HbI MOBEPXHOCTU HA XMMUYECKUIA NOTEeHUMan u gaenenve | 2
HacbllleHHoro napa. YpaBHeHne TomcoHa (KenbBuHa).

AsneHus, 00ycnoBneHHble KPUBWU3HOWN nosepxHocTu. | https://edu.vs
Apcopbumsi.  MonekynsapHaa agcopbumMsi M3 pacTBOPOB. | u.ru/courselvi
M30TepMbl  MOBEPXHOCTHOrO  HaTsbkeHusi. CBsaA3b  Mexay | ew.php?id=3
agcopbumert 1 NOBEPXHOCTHbIM HaTsbkeHueM. [loBepxHocTHas | 996#section-
akTnBHocTb. [NpaBuno [iokno-Tpaybe. YpaBHeHne apcopbumm | 3

'mbbca. Teopus moHOMORekynspHow agcopbuumn JleHrmiopa.

Ob6obweHne ypaBHeHun [unbbca w JleHrmiopa. CtpoeHune
agcopbumoHHbix cnoes MAB. CmauuBaHue. Agresus. O6uias
XapakTepuctuka aBneHns cmadmBaHus. CBsA3b  Mexay

CMauvMBaHWeM W agres3ve. HeorpaHuM4eHHOe pacTekaHue

Xugkoctn. PerynuposaHue cMayuBaHus ¢ nomoubio MNAB.

1.3 AnekTpo- lMpuumHbl  BO3HWKHOBEHWSI  3nEKTpuMYeckoro  3apsga  Ha | https://edu.vs
NOBEPXHOCTHbIE ONCMEPCHBIX 4YacTuuax. ONeKTPOKMHETUYECKME sBNEeHUMs U | u.ru/course/vi
CcBOWCTBA ANEeKTPOoKUHeTUYeckun noteHuman. CtpoeHne [O3C. Teopus | ew.php?id=3
ANCnepcHbIX nnockoro OOC. Teopua audaysHoro O3C. Teopus LtepHa | 996#section-
cuUcTem OneKTPOKUHETUYECKNE SABMNEHMS. OnekTpoocmoc. | 4

Onektpogopes. lMoTeHuunan TeuveHus. lMoTeHuman ocedaHus.
[MpakTnyeckoe 3HaYEHNE ANEKTPOKMHETUYECKMX SBIEHWUI

14 YCTONYMBOCTb U ArperatmBHas yCTOMMMBOCTb W Koarynsauus  aucnepcHbix | https://edu.vs
Koarynaums cuctem. O6wme nonoxeHus. Koarynsaumsa nnodobHbix 3omnen | u.ru/courselvi
ANCnepcHbIX anektponutamu. KuHeTuka koarynsauuu. dusmyeckas Tteopus | ew.php?id=3
cucrtem YCTOMYMBOCTM U Koarynsaumm nnodobHbiX konnougos (Teopus | 996#section-

ON®0). OnekTpocTaTuyeckas cocTaenswowasn | 5
packnuMHuBaLLero gaesneHusa. MonekynspHas cocTaensiowas
packnuMHuBawLlero pgasneHus. CymmapHas noTeHuumanbHas
3HEprusi  B3aMMOLEWCTBMA 4YacTuy B 3aBUCUMOCTM  OT
paccToAHUS.

JInocpunbHble aucnepcHble cucTeMbl. PacTBOpbl KOMMOUOHBLIX
NMOBEPXHOCTHO-AKTMBHbIX BELLECTB.

15 duaunko- OnTuyeckne cBOMCTBa AUCNEPCHbIX cuctem. PaccesiHne ceeTa. | https://edu.vs
XUMmn4eckmne YpaBHeHve Paned. Ontuyeckue MeToabl UccnefoBaHuda | u.ru/courselvi
CBOMCTBA avcnepcHblx  cuctem.  Abcopbumsa  (mornowieHne) ceBeta B | ew.php?id=3
ANCMNEPCHBIX KonnougHblx pactBopax. MonekynsipHo-kKMHeTUYeckme cBocTBa | 996#section-
cuctem KOMMOWUAHBIX PacTBOPOB. 6

2. NabopaTtopHble 3aHATUSA

2.1 MpegomeT n
3Ha4eHne -
KONNOMAHOW XUMUK

2.2 [MoBepXHOCTHLIE M
SBHEHNS 1 onekynspHasi agcopbuusi Ha NOBEPXHOCTK pa3gena

agcopbuuns

pacTteop/Bo3ayXx
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2.3 AnekTpo-
NOBEPXHOCTHLIE
CBOMCTBA
ANCNEPCHbIX
cuctem

OnpeneneHve 3NeKTPOKMHETUYECKOrO NoTeHLmarna
30719 METOA0M 3rekTpodopesa

2.4 YCTOM4YMBOCTb U
Koarynsaumsi OnpepneneHune nopora ObICTPON Koarynsaumm nartekca.
ANCNEPCHbIX lMpoBepka npumMeHMMOCTHK 3akoHa [epsirnHa—SlaHgay
cucTem

2.5 dusunko-
XUMUYeckne
cBOWMCTBaA
ANCNepPCHbIX
cuctem

OnpeaeneHune pasamepa KONMnouaHbIX YacTuL, METOA0M
cBeTopaccesiHuA

13.2. Tembl (pasaenbl) AUCLUNINHBI U BUAbI 3aHATUN

Buabl 3aHATUI (KONIMYECTBO YacoB)
Ne HanmeHoBaHne TeMbl CaMocTOSTeNnbhas
n/n (pasgena) gucumnnuHel | Jlekumm MpakTuyeckue | JlabopaTtopHble paGoTa Bcero
1 Mpeaomet MEaHaqume > 0 4 6
KONMONOHON XMMUK
> [MoBEPXHOCTHLIE ABMEHMUS 10 10 8 o8
1 agcopbums
OneKTponoBEPXHOCTHbIE
3 | cBoWcTBa AMCNEPCHbIX 8 10 8 26
cucTtem
YCTONYMBOCTb U
4 | koarynsauusa aucrnepcHblx 8 8 8 24
cucTtem
DU3nKo-Xxnmm4yeckmne
5 | cBoncTBa ANCNEPCHBIX 8 8 8 24
CcUCTEM
WTtoro: 36 36 36 108

14. MeToan4yeckue ykasaHmAa Ans ody4aroLWmMXCcA No OCBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu 0byHarouUMCs MO0 0C80EHUK0 QUCUUNITUHBI: yKa3aHue Haubosiee CrioxHbIx pa3desnos, paboma ¢
KOHcrekKmamu fekyud, npe3eHmayuoHHbIM MamepuasnioM, pekoMeHOauuu o 8bifOIHEeHU0 Kypcogol pabomesi,
10 opaaHu3ayuu camocmosimersnibHoul pabomei rno ducyunuHe u op)

B y4ebHOM nipouecce mcnonbaytoTcs criegyowme popmbl paboThbi:
- NpoBeAeHne Nekuni,
- NpoBeaeHne nabopaTopHbIX paboT,
- BHeaygMTOpHasi camocTosiTenbHas paboTa CTyQeHTOB.
OpraHnsaumoHHas CTpyKTypa NEKLMOHHOIO 3aHATUSA:
1. dopmynunpoBka TeMbI, Lenen 3aHaTus, NocTaHoBka NpobrnemMHoro Bonpoca.
2. PasbscHeHne BONPOCOB TEOPETUYECKOTO U NPAKTUYECKOro nnaHa angd peLleHus noctTaBneHHoN
npobriemsl.
3. PaccmoTtpeHune nyTen peLueHmsi NpobnemMHOro Bonpoca Ha KOHKPETHbIX NpuMepax.
4. 3akntodeHve, hopmMynMpoBKa BbIBOOOB.
5. dopmynnpoBKa 3agaHunsa Ang CamoCToATENbHOM AoMallHen paboTbl. O3ByYMBaHME TEMbI
crneayoLLero 3aHAaTus.
OpraHusaumoHHasa cTpykTypa nabopaTopHOro 3aHATUS:
1. dopmynupoBKka Lenen 3aHATUS M OTBETbl Ha BOMNPOCHI CTYOEHTOB.
2. O3HaKkoMneHne ¢ TeopeTn4eckon 0CHOBOM paboTbl, OCHOBHLIMU NPUEMaMMN N TEXHUKON
B6esonacHocTy npu paboTe ¢ ncrnonb3yemMmbiMu Npubopamu 1 peakTuBamu.
3. BbInonHeHne akcnepmMMeHTanbHou YacTn paboTbl.




4. ObpaboTka akcnepMMeHTanbHbIX pe3ynbLTaTtoB 1 NpegocTaBneHne ux ang npeasaputerbHoOm
NpoBepKx npenogasaTento.

3awmTta nabopatopHoM paboTbl NPOBOAMTCA C LENbl BbISBNEHUS YPOBHA OCBOEHUS
MaTepuana no Tematuke paboTbl, CNOCOOHOCTM AaTb MNpPaBUNbHYID TPAKTOBKY pesyrbTaTam,
MOSTYYEeHHbIM NPW BbINOSIHEHUN paboTbl. 3awuTa paboTbl 3akniovaetTcd B odopmiieHun pabor,
yCTHOW Gecefie npenogasaTenst CoO CTYAEHTOM MO NoflydyeHHbIM B paboTe pesynbTatam U OCHOBHbIM
TEOPETUYECKUM MOHATUAM NO TEME paboThl.

TeKyLwmMn KOHTPONb NPOBOAUTCS NyTEM MPOBEPKM BbINOSIHEHMS AOMALLHEro 3agaHusi, BXOAHOro
KOHTpons (B BUAE TECTOBbLIX 3a4aHui).

KoHTponb OCBOEHMA TeopeTMyeckoro martepuana MpoBOAUTCA MOcne npocrylwmBaHuS
CTyOeHTaMM NeKUMOHHOro MaTepuana no Kaxaonm Teme B Buae KOMMOKBUYMa W BbIMNOMHEHUS
JOMalWHUX 3adaHui. BbinonHeHMe AomMallHMX 3afaHui KOHTponupyeT nektop. ExeHepenbHO
CTYOEHTbl UMEIT BO3MOXHOCTb BbISCHATb BCE BOMPOCHI, OCBOEHME KOTOPLIX Bbl3blBaeT TPYOHOCTMU,
Ha KOHCyMbTaLMsX C JIEKTOPOM B crielmansHO OTBeAeHHbIe A5 3TOr0 KOHTaKTHbIE Yachl.

Mpn peanusaumm AUCUMNANHBI C WCMNOMb30BaHWEM [UCTaHUMOHHbBIX OBpa3oBaTerbHbIX
TEXHOMNOMMN MCMNOMb3YTCA MHCTPYMEHTbI 3MEKTPOHHOW MHOpPMaLMOHHO-06pa3oBaTenbHOM cpeapl
BI'Y «9nektpoHHbI yHuBepcuteT BIY» (https://edu.vsu.ru) n/vnu “MOOK BI'Y” (https://mooc.vsu.ru),
cepBucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord u gp.), SnekTpoHHas nou4Ta,
MeCCeHXXepbl U CoLCEeTH.

15. lepeyeHb OCHOBHOM W [AOONOSIHUTESNILHOW JNUTEpaTypbl, PeCypCOB WHTEPHET,
HeoOXoAMMBLIX AONA OCBOEHUA AUCUUNIUHBI (criucok numepamypbl 0gopMIsemcs 8
coomeemcmeuu ¢ mpebogaHusmu OCT u ucrionb3yemcs obuwjasi CKe03Hasi Hymepauus Orid ecex eudos
UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n McTouHMnK

1 Cymm B.[. KonnougHas xumusa / b.[l. Cymm. — Mockea: Akagemus, 2013. - 238 c.

> WykunH E.O. KonnongHas xumus / E.L. WykuH, A.B. Mepuos, E.A. AmenuHa. — M.: lOpawr, 2017.
- 443 c.
KonnongHasa xumus. MNMpumepsl 1 3agaun : yaebHoe nocobue ang sy3os / B.®. Mapkos [v gp.] ;

3 Ypan. degep. yH-T uM. nepsoro lNpe3ugeHta Poccun B.H. EnbunHa .— Mockea ; ExkatepuHbypr :
HOpawnT : MisgatenbcTBo Ypanbsckoro yHueepcuteta, 2018 .— 185 c.

4 "aBpoHckas H0.10. KonnongHas xumus : y4ebHMK 1 NPakTUKyM Anst akageMu4eckoro
bakanaspuata / KO.FO. MaBpoHckas, B.H. MNak .— Mockea : KOpanrt, 2018 .— 284 c.

5 Akosnesa A.A. KonnongHas xumus : yuebHoe nocobue ans sysos / A.A. Akosnesa. — Mocksa :

HKOpawr, 2018 .— 209 c.

BepexHukos B.H. N36paHHbIe rnasbl KOMMOMAHON XMMUK [ONEKTPOHHBLIN pecypc] : y4ebHoe

6 nocobue and sy3oB / B.H. BepexHukos ; BopoHex.roc. yH-T. — BopoHex : UMM, BI'Y, 2011.
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-156.pdf>

MpakTrKym No KonmnouaHon xummm : y4ebHo-meTogmdeckoe nocobue anst By3os / BopoHex. roc.
YH-T ; cocT.: B.H. BepexHukos, T.H. lNospkosa . — BopoHex : ATMLL BI'Y, 2013 . — 64 c.

6) JononHWUTenNbHas nuTepaTypa:

Ne n/n MNCTOYHMK

3umoH A.[l. KonnougHasa xumusa (B ToM yncrne HaHodactuy) / A.[. 3umoH. — M.: ATAP, 2007.-
343 c.
MsiryeHkoB B.A. [loBepxHOCTHbIE ABNEHUS 1 gucnepcHble cuctembl / B.A. MsaryeHkos. — M.:

8

| KonocC, 2007. - 184 c.
®pugpuxcbepr O.A. Kypc konnougHon xumum / O.A. Ppugpuxcbepr.— CI6. [n gp.]: JlaHs,

10
2010.-410c.

12 BepexHukos B.H. KonnovagHas xumnsa noBepxHOCTHO-akTMBHbIX BewecTs / B.H. BepexHukos,
N.UN. l'epmawesa, M.KO. KpbicnH. = M.: NIAHb, 2015. - 304 c.

13 "aBpoHckas H0.1H0.KonnoungHas xumus : y4ebHuk n npaktukym ans Cro / KO.10. MaBpoHckas,

B.H. NMak. — Mocksa: Opawnt, 2016. — 284 c.



https://edu.vsu.ru/
https://mooc.vsu.ru/
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=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
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-156.pdf
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://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

B) MHG)OPMaLMOHHbIE 3NeKTPOHHO-06pasoBaTernbHble pecypchl (odmuUmanbHble Pecypcbl UHTEPHET):

Ne n/n Pecypc

14 YOMK «KonnouagHas xumusi»  https://edu.vsu.ru/course/view.php?id=3996

15 3oHanbHaga HayyHasa Gubnuoteka BI'Y https://www.lib.vsu.ru

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

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

MHdopmaumnoHHas cuctema «EguMHoe OKHO pgocTyna K obpasoBaTeribHbIM - pecypcamy.
http://window.edu.ru

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

18

Chemnet — oduumnansHoe 3aNeKTpoHHoe usgaHne Xumudeckoro dakyneteta MIY B Internet
http://www.chem.msu.ru/rus

21 OneKTpoHHO-6nbnunoteyHas cuctema "KoHcynbTaHT cTygeHTa" http://www.studmedlib.ru

20

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecneyvyeHUs AN CaMOCTOATENIbHOW paboTbl
(y4ebHo-Mmemoduyeckue pekomeHOayuu, rnocobus, 3adayHuUKU, MemoOuvecKue yKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4ecKux (KOHMpPOJIbHbIX), Kypcoabix pabom u 0p.)

Ne n/n NcTouHunk

1 MpakTMKym No KOMNnouaHon xummm : y4ebHo-meTogmdeckoe nocobue anst Bysos / BopoHex. roc.
yH-T ; cocT.: B.H. BepexHukos, T.H. MNospkosa . — BopoHex : UMML| BI'Y, 2013 . — 64 c.
KonnouaHas xumus. MNpumepsbl 1 3agaydn : y4ebHoe nocobue ans By3os / B.®. Mapkos [v gp.] ;

2 Ypan. cdegep. yH-T uM. nepsoro Npe3ngeHta Poccun B.H. EnbumHa .— Mocksa ; EkatepuHOypr :
HOpawnT : MspgatensctBo Ypansckoro yHueepcuteta, 2018 .— 185 c.

3 JlTabGopaTopHble paboTbl 1 3agayn no konnouaHon xumnn / KO.I'. ®ponos, A.C. Mpoackuin, B.B.
Hasapos n gp. ; nog peg. HO.I'. ®ponosa u A.C. 'poackoro . — M. : Xumus, 1986 . — 214 c.
KonnownaHas xumwus : negarornyeckme TectoBble matepuansl : y4ebHO-meToamnyeckoe nocobue

4 ans By3oB / BopoHex. roc. yH-T; cocT.: B.H. BepexHukos, T.H. MNMospkosa . — Boponex : JIOI
Bry, 2007 .-42c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may07181.pdf>.

17. ObpasoBaTenbHble TEXHONOMMU, UCNonb3yeMble Npu peanusaumm y4eoHom
AUCLUMNNUHBI, BKINOYaa AUCTaHLUMOHHbIe oOpa3oBaTtenbHble TexHonorum (JOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue:

Mpn peanusaumm ANCUMNANHBI UCMONB3YKOTCA Knaccudeckme obpasoBaTernbHble TEXHOMNOrnm
0e3 3aMeHbl ayauTOpHbIX 3aHATUA (nekumn n nabopatopHbix 3aHATU) Ha OOT. OcCHOBHbIE TUMbI
nekunn — BBOAHbIE NekumMn (B Havane usydeHnsa AUCUMNIMHBLI) U UH(OPMALMOHHBLIE NEKUUn C
BM3yanusauven (MynbTUMeaunHble npe3eHTaumm). [lpoBegeHne nNpoMexyTo4yHOM aTtTecTauun
ocyulectenseTca B popme ycTtHoro cobecegoBaHma no KMM. CamoctositenbHasi paboTta no Bcem
pasgenam npegnonaraeT BbINOAHEHE 06s3aTenbHbIX MMCbMEHHbBIX JOMALLHUX 3adaHni.

Mpu peanusaumm y4ebHON ANCUUNANHBI UCMOSb3YIOTCA ANEMEHTbI NIEKTPOHHOrO 00yyeHnsa u
pasnuyHble AWCTaHUMOHHble obOpasoBaTenbHble TexHonoruu, nossondwwme obecneynBatb
ornocpefoBaHHoOe B3aMmoencTeBMe (Ha paccTosHuu) npenogasaTtenen un  obydarowmxcs,
BKMOYAsi  MHCTPYMEHTbl  9MEKTPOHHOM  MHGOPMaUMOHHO-OOpa3oBaTenbHon  cpeabl BIY
«ONEKTPOHHbIN yHUBEpcUuTeT BIry» (https://edu.vsu.ru) n/nnu “MOOK BIry”
(https://mooc.vsu.ru), npoBegeHne BeOGUHAPOB, BUOEOKOHMEpeHunn (B TOM 4Yucrne C
npuMeHeHnem cepsucos  Zoom, Discord n o ap.), B3anMoadencrTamne B  couceTsX,
nocpeacTBOM 3IIEKTPOHHOW NOYTbI, MECCEHAXEPOB.



https://edu.vsu.ru/course/view.php?id=3996
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
http://www.lib.vsu.ru/elib/texts/method/vsu/may07181.pdf
https://edu.vsu.ru/
https://mooc.vsu.ru/

18. MaTepnanbHO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:
Hedenometp HOM

CranarmomeTp

OnekTpodopeTnyeckas suenka Yankosckoro
YnbTpasBykoBon gucrnepraTop

®otomeTp KPK-3 «30M3»

dotomeTp PIK-56M

Becbl aHanutnyeckue

Becbl TeXHO-XUMHU4eckmne

. Hoyt6yk

10. NMpoekTop

11. OkpaH

©CoNoOA~WNE

19. OueHo4HbIe cpeacTBa ANns NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum

Mopsiaok OLEeHKM 0CBOEHMS obyyatowmmmncs y4ebHoro MaTepurana onpeaensieTcs
coaepXaHMeMm crieayLmx pasaenos ANCUMNINHBIL:

HaunmeHoBaHve UHamnkaTtop(bl)
Ne KomneTeH
pasgena QuCuUMnivHbI OOCTWXEHUSI OueHouHble cpeacTBa
n/n umns(n)
(mogyns) KoMneTeHummn
OrK-1.1
MpeaomeT n 3HayeHne OrkK-1
1 KOTMOMGHOM XVIMUY OMK-6 Or1K-6.2 IMpaKTMKO-OpUEHTUPOBaHHbIE 3a4aHuns
OrK-1.1
OrlIK-1.2
OrnK-1 OrikK-2.1 JlabopaTtopHas paboTa
> [MoBEPXHOCTHLIE OrK-2 OrikK-2.3 [JomaliHne 3agaHus
ABNEHNst 1 agcopoums OriK-3 OrkK-2.4 TecToBble 3agaHuA
Or1K-6 OlK-3.1 Konnoksnym
OlK-6.1
Ol1K-6.2
OrK-1.1
OrK-1.3
DNEKTDOMOBEDXHOCTHBIE OrnK-1 OriK-2.3 JlaBopatopHas paboTa
3 CBOl7IC'IF')Ba I/ICII:')Ie CHBIX OrlK-2 OriK-2.4 [JomaliHne 3aganHus
cneTem A P OlK-3 OlK-3.1 TecToBblE 3agaHMA
OrK-6 Or1K-3.2 Konnoksuym
OrlK-6.1
Ol1K-6.2
OrK-1.1
OrK-1.3
OriK-2.1
Y CTOMIMBOCTE OrnK-1 OMNK-2.2 JlaBopatopHas pabota
OrK-2 JomaluHne 3agaHuna
4 | Koarynaumsi OrliK-2.3
OrlK-3 TecToBble 3a0aHUA
ANCNepCHbIX cucTem OMK-6 OlK-2.4 KOMMOKBAVM
OnK-3.1 y
OrlK-6.1
Ol1K-6.3
OrK-1.1
OrK-1.3 JTabopaTtopHas paboTa
PUBMKO-XAMUYECKME OlnK-1 OrkK-2.1 [omaliHne 3aganus
5 CBONCTBA ANCIEDCHBIX OrllK-2 OriK-2.3 MpaKTNKO-OpUEHTMPOBaHHbIE 3a4aHus
cncTem A P OlK-3 OriK-2.4 TecToBblE 3aaaHMA
Or1K-6 OrlIK-3.2 Konnokesmym
OrK-6.1
Ol1K-6.4
MpomexyToyHas aTTecTauusi MepeyeHb BONpocoB
dopmMa KOHTPONs - 3K3aMeH




20. TunoBble OUEHO4YHble cpeactBa M mMetToan4vYeCKue mMatepuanbl, onpegensiowiue
npoueaypbl oueHnBaHnsA

OueHka 3HaHUN, yMEeHUA N HaBbIKOB, XapakTepuaylowasa atansl GOpPMUPOBaAHUA KOMNETEHUUIN B
pamkax n3y4yeHnss ANCUUNINHBI OCYLLECTBNAETCH B XOAe TeKyLLEen N NPOMEXYTOYHON aTTecTalmn.

Tekylas atrectauma nNpoBOAUTCS B COOTBETCTBMU C [lonoxeHneM O Tekylien artrectaumu
obydyarowmxcss no nporpammam  Bbicllero obpasoBaHuss BopoHeXcKoro rocyaapcTBEHHOro
yHuBepcuTeTa. Tekylasa atrectaums npoBoamTcs B oOpMe: YCTHbIN ONpoc (MHAMBUAYarbHbLIN ONpPOC)
WUNN KONMOKBUYM; BbINOMHEHME MUCbMEHHBLIX AOMALUHUX U MPaKTUKO-OPUEHTUPOBAHHbLIX 3a4aHun,
BbINOMTHEHME TECTOBbIX 3a4aHun, 3awwmTa nabopaTopHbix paborT.

lMpomexyToyHasi aTtTectauusa NPOBOAMUTCA B COOTBETCTBMM C [1ONOXEHWEM O NPOMEXYTOYHOW
aTTecTauum obyyaroLmMxcsa no nporpaMMmam BbicLiero obpasoBaHus.

KOHTpOnbHO-u3MepuTenbHble Matepuanbl MPOMEXYTOYHOW artTecTaumMn BKYalwT B cebs
TeopeTnyeckne BOMPOCHl, MO3BOMALME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA U MpakTU4ecKoe
3ajaHue, No3BonsLee OLEHUTb CTeNeHb CPOPMUPOBAHHOCTU YMEHUI U HABbLIKOB.

Mpn oueHVMBaHMM MCNOMb3YIOTCA KayYeCTBEHHble LiKamnbl OueHOK. Kputepuu oueHuBaHus
npueegeHs! B n. 20.2.

20.1. TeKyLWMN KOHTPOJb yCNeBaemMocTun

KoHTponb ycneBaemocTU Mo AUCLUMNNMHE OCYLLECTBMNSETCS C MOMOLLBbI  CreayHoLLmx
OLIEHOYHBIX CPEACTB: MPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHusi, AOMalLHWe 3afaHusi, nabopaTopHble
paboTbl, TECTOBbIE 3a4aHUSI, KOSNTOKBUYMBbI.

[NepeyeHb nabopaTopHbIX paboT:

MonekynsipHasi agcopbumsa Ha NOBEPXHOCTM pasaena pacTBoOp/Bo3ayxX

OnpeaeneHune aneKkTPOKMHETUYECKOrO NOoTEHLMana 305s MeToaoM anekTpodopesa
Onpepgenenne nopora ObicTpon koarynauum naTtekca. [NpoBepka NPMMEHMMOCTM 3akoHa
HepsirmHa—llaHpay

4. OnpepgeneHne pasmepa KOJongHbIX YacTul, METOAOM CBETOPACCESHNSA

wN e

JTabopaTopHble paboTbl BbIMNOMHATCA HA 3aHATMM B TeuyeHue 2 akageMU4eckux 4acoB. 3a
3TOT Mepuog CTyAEeHT OO0SMKEH, O3HAaKOMMBLUMCHL C MOPSOKOM BbIMOSIHEHWUS 3a4aHus, Npu NMOMOLLM
npenogasatensa u nabopaHTa BbINOMHUTL MPaKTUYECKYD YacTb paboTbl, NPeaCcTaBUTb MOMyYEHHbIE
pesynbTaTbl nNpenogaBaTento W, ecnu no3BoNngeT BpeMsd, NPUCTYNUTb K oopmMiieHno paboTtbl u
dopmynumpoBke BbiBOAOB. Cneaytollee nabopatopHoe 3aHsATME CTyAEHT HaYMHaeT C NpeacTaBneHus
odhopmneHHor paboTbl, OTYUNTBIBAETCA MO paboTe n nonydaeT crneayrollee npakTnyeckoe 3agaHue.
JTabopaTtopHble paboTbl NpeacTaBneHbl B y4eOHO-MeToan4YeckoM nocobum (npuseaeHo B n.15, 16).

Bonpocbl ons gomaluHero 3agaHus OpMynupyeT NeKkTop Ha NeKUWMOHHOM 3aHATuW. Ha
cregylolwem fEeKUMOHHOM 3aHATUM  CTyAeHTbl NPeacTaBndAlT pelleHne OOMalUHero 3ajaHus,
3aHATME HaYMHAEeTCs C OOCYXXOAEHUA BapuaHTOB peLUeHus.

Konnokemymbl NpoBOASATCA Ha nabopaToOpHOM 3aHATUKM, O 4eM npenogaBaTeNnb 3apaHee
coobuwaet oby4varowmmcsa. Tembl, MO KOTOPbIM MPOBOOATCHA KOMMOKBUYMbI, U MporpaMmmMa K HUM
npegcraBneHa B COOTBETCTBYHOLMX y4EOHO-METOOMYECKMX NOCOBMAX, PEKOMEHOOBAHHbLIX CTyAEeHTaM
(npuBepeHbl B N.15, 16). Mo cornacoBaHnio ¢ 0OyYalOLLMMUCA KOMNITOKBMYM MOXET NPOBOAUTLCH B
dopme ycTHon 6eceapbl nnu oopme TECTUPOBAHUSA MO OCHOBHbLIM pa3geniam Kypca.

Npumep TecToBoro sagaHus

1. o kakomy nNpu3HaKy KnaccuuumpyoT ANCNEPCHbIE CUCTEMbI HA YNbTPaaUCnepCHbIE
(konnougHble), MUKpOreTeporeHHble 1 rpyéoancnepcHble?

2. YKaxuTe NpusHakm Js1uogobHbIX ANCNEPCHBbIX CUCTEM.

3. MpuBeauTe BblpaxkeHne Ans NOBEPXHOCTHOrO HaTSXKEHWs!, CBA3bIBatOLLEe ee C U3BMEHEHNEM
cBobogHowm aHeprum 'mb6ca.

4. PacnonoxuTe AaHHble BELLECTBa B psj No 803pacmaHuto NOBEPXHOCTHOIO HATSXKEHUS:
(1) 6eHson; (2) Boaa; (3) rekcaH; (4) aHUnH.



5. XKngkoctb HaxoguTtca (A) B kanne guameTtpom d; (B) B cMaumMBaeMoM Kanunnspe ¢ TEM Xe
aonameTtpom; (B) B wupokom cocyge (nnockass nosepxHocTb); () mexagy cmadnBaembivu
NNacTMHKaMu, pacrosioXeHHbIMU napannenbHo ApYr Apyry Ha paccTosiHun, pasHoM d. 3anucas
COOTBETCTBYIOLUME BbIPaXXEHUS, PacnonoXuTe B Mopsake BO3pacTaHWs  BeNUYMHbI  0assieHust
HacbIWEeHHO20 napa fns 3TUX CUCTEM.

6. [1Ba CTEKNsIHHbIX Kanunnsipa ¢ paguycom r; u r, (ry > r,) 4YaCTUYHO NOrPYXeHbl B BOAY.
BbicoTa KanunnsipHOro NOAHATMSA paBHa COOTBETCTBEHHO h; u h,. B Kakom 13 kanunnapos BbiCOTa
noHATns 6ynet 6onbLue?

7. imeem gByxdasHble cuctemsbl: (1) Boga-6eHson; (2) Boga-rekcan; (3) Boga-aHWUNuH.
PacnonoxuTte atn cuctembl B psig No ybbigaHuo MeXEa3HOro HaTSXKeHs.

8. Kak n3ameHseTca XMMn4eckuMii NoTeHuman BelecTsa npu ,EI,VICI'IepFI/IpOBaHI/IVI? 3anuwunte
COOTBETCTBYHOLLEE BblpaKeHne.

9. Cchopmynupynte n3BecTHble Bam onpegeneHuns agcopbunm.

10. MonekynsipHas nnowagka MNAB Ha noBepxHOCTM nopucToro agcopbenta Sy, = 0,5 HM?,
eMKOCTb MOHOCNOS paBHa 3-10™ monb/kr. Yemy paBHa yaenbHas noBepxHoCTb aacopbeHTa (B M7/kr)?

11. HanuwnTte BbipaxxeHue aAns aacopbLUnoHHOro noteHumana.

12. MNpuBeauTe cooTHoLEHME Mexay paboTton agresun (W,) n koreanmn (W.) B COOTBETCTBUM
c ypaBHeHviem [ionpe-tOHra npu yrne cmaumsanus 6 = 90°.

13. PasnunyHble Tunbl MexdasHoro B3aumMoaencTBnsi, Habnogaemble B reTeporeHHbIX
cuUcTeMax, xapakrepusytoTcsa noHaTusamu: (1) koresus; (2) cmaunBaHue; (3) pactekaHuve; (4) agresus.
YKaXnUTE CMbICIT K2XXA0ro noHaTus (noHatue (undpa) n ero cogepxaHue (bykaa)):

(A) NpUTsPKEHME aTOMOB M MOJIEKYN B 00 beME roOMOreHHon pasbl;

(B) B3anmoaencTeme XnakocTn ¢ TBepAbiM TENOM UMK C OPYIOW XXMOKOCTLIO NPU Hann4um
KOHTaKTa Tpex HecMelumBaroLwmuxcs das;

(B) B3anmopencteme mexay npuBeAeHHbIMU B KOHTaKT NOBEPXHOCTAMM
KOHOEHCUPOBaHHbIX dha3 pa3HOWM NpUpoabl;

(M B3anmopencTeme mexay TBepAblM TENOM U HAHECEHHOWN Ha ero NOBEPXHOCTb XUAKOCTU B
cnyyae, korga pabota aare3uv npesbilaeT paboTy KOreamm XnuaKocTu.

14. 3anuwunTte ypaBHeHne agcopbumm Mbbca.

15. CpaBHUTe CTaHOApPTHbIE XMMUYEcKMe noteHumansl Wos u P°, (> unu <) ans
(1) NOBEPXHOCTHO-aKTUBHLIX BELLECTB;

(2) NOBEPXHOCTHO-MHAKTMBHbIX BELLECTB;

(3) NOBEPXHOCTHO-HEAKTUBHBIX BELLECTB B BOOAHOW (hase.

16. M'vapodmnbHbIM NNK MMAPOdO0HLIM ABRSETCS TBEPLAOE TEMNO, eCrv NP HAaHECEHUN Ha ero
NOBEPXHOCTb NPY KOHTAKTE C BO3AYXOM Kanns oAbl 06pasyeT ocTpbii kpaesoi yron (6<90°).

17. 3anuwunTe BbipaxeHue Ansi 3aBUCMMOCTM PacCTBOPUMOCTU OT pasmepa 4YacTuu,.

18. anTe onpeneneHne NOBepPXHOCTHOM akTuBHocTU. Cchopmynupynte npasmno [okro-
Tpaybe.

19. 3aBUCMMOCTb MOBEPXHOCTHOW aKTUMBHOCTM OT [AfWHbI YrNEBOLOPOAHOrO pagukana

mMonekynel MNAB BblpaxaeTca ypaBHEHNEM ING,=const + NAW/RT,
roe N — 4Yncno yrnepogHbiX aToMOB B NPSIMOM HACbILWEHHOW anKUbHOW Lenu,
a AW -23T10 ....

20. N306pasute opueHTaumio oneaT-aHMoHoB RCOO™ Ha NOBEPXHOCTM YacTuL naTekca
nonucTupona B BOAHOM dhase.

Nprumep gomaluHero 3agaHus

1. Paccuntante TonwuHy anddy3nmoHHOro cnos Ha NoBEepPXHOCTU YacTuy, cynbdaTta bapus,
Haxogaseroca B BogHoM pactesope NaCl koHueHTpaunen 45 mr/n. OTHOCKMTENbHasA OManeKkTpuieckas
npoHuuaeMocTb pacteopa npu 291 K pasHa 82,2.



2. BoaHblil pacTBOp xropuaa HaTpus nog AasneHvem 4,9-10* Ma npoxoauT Yepes KBapLeByto
mMemMOpaHy. BbluMcnute noTeHuman TeyeHus Ha rpaHuue MembpaHa — pacTBop, ecnu
aneKTpokMHeTuYeckun noteHuman 0,04 B, ygenbHas anektponpoBogHocTb cpeabl 1072 Cm-m™,
Bsi3kocTb 1-107° Ma-c, oTHOCUTENbHas AnaneKkTpudeckas npoHuLaemocTb 80.

[Npumep NpakTUKO-OPUEHTUPOBAHHOIO 3a4aHuUs

1. bByneT nu pactekaTbCsi MO NOBEPXHOCTU PTYTU BOAHbLIN PACTBOP BanepuaHoBOW KUCOTbI?

Pelunte aTOT BOMPOC, MCXOAS U3 U3BECTHbLIX 3HAYEHWUN MOBEPXHOCTHBLIX N MEXMasHbIX HaTSXKEHWN:
- 2 - 2 - 2
Op-pisoanyx = HK/M, Ongisosnyx = 475 MIDK/M®, Opgipp = 329 MIDK/M™.

2. Ecnmn Ha noeepxHOCTb BOAbI HaHecTu BogoHepacTBopumoe [MAB B Buae pactBopa B
nerkoneTy4yem pacTBopuTene, TO MOCMEe WCMapeHus nocrnegHero Ha MnoBepxHoCcTU obpasyeTcs
MOHOMOJEKynsipHas nneHka (MoHocnon) HepacTteopumoro [MAB. [Ins cHMXeHWs noTepb Bnarn u
npeaoTBpalLeHns BbiCbixaHnss 03epo OnTapumo (CLUA, wraT Hblo-Mopk) MOKPLINM  CAMOLWHBIM
MoHocnoeM rekcageuunooro cnupTta (RisOH) . Kakoi o6bem pactBopa rekcagekaHona Heobxoammo
ObIN0 M3pacxogoBaTb, YTOObI TakMM MOHOCNOEM MOKPbITb MOBEPXHOCTb 03epa, nnowanb KOToporo
paBHa 19529 km?? KoHueHTpauusi pactBopa 40 r/n, MonekynsipHylo nnowaaky S, rekcagekaHona
NPUHATL paBHoii 0,216 HM?, MonsapHas macca 242 r/mMonb.

20.2. NMpomexyTo4yHan aTrectauus

MpomexyToyHass aTTecTauus Nno AUCLUNNNHE OCYLLECTBMSETCS C MOMOLLbIO CreayoLmX
OLIEHOYHbIX CPeACTB: cobecenoBaHMe MO 9Kk3aMeHaLUMOHHbIM GuneTam.

Bonpockl K 9k3aMeHy:

1. TlpeameTt KonnougHom Xumuun. [ucnepcHble cUCTEMbl, UX MNpu3Haku. Buabl kKnaccudgukaumm
ANCNEPCHBIX CUCTEM.

2. [oBepxHOCTHas aHeprus. [1OBEPXHOCTHOE HaTSXKEHME: dHepreTuyeckas U curoBas TPAKTOBKA.
OnbiT Atonpe. ®akTopbl, BAMAIOLWME HA NOBEPXHOCTHOE HATSXKEHME.

3. WM30oTepmbl NOBEPXHOCTHOMO HaTSXKeHUd. YpaBHeHue LLUnwkoBckoro.

4. TloBepxHocTHast aktmBHoCTb [1AB. [lMpaBuno Tpaybe. MuuennoobpasoBaHve B pacTtBopax
konnoungHbix MNMAB.

5. Agacopbums Ha rpaHuue pasgena das XugkocTb — ras. Agcopbuus no Mmbbey. YpaBHeHue
agcopbummn Tmbbca. Agcopbums no JleHrmiopy. YpaBHeHue JleHrmiopa. PacuyeT wmsoTepmbl
agcopbumm JleHrmiopa ¢ MCNoNb30BaHMEM NIMHENHOW hopMbl ypaBHEHUS LLnwikoBcKoro.

6. Agcopbums Ha rpaHvue pasgena das TBepgoe Teno — XugkocTb. MonekynspHas agcopouus.
OcHoBHble nonoxeHust Teopumn JleHrmiopa. KoHcTaHThl ypaBHeHus JleHrMmiopa, nx usndeckmi
cMmbicl 1 onpegeneHne. dakTopbl, BAULAOWME Ha MOMEKYNAPHYK agcopbuumto. [Npasuno
ypaBHMBaHUA nonsipHocTen PebnHaepa.

7. WoHHasa apcopbuus. [lMpaBuno wusbupatenbHon apcopbumm [leckoBa — ®PasHca. BnusaHwue
npupoabl MOHOB Ha NX aaCcopPOLNOHHYHO CMOCOBHOCT.

8. [loBEpPXHOCTHblE SABMEHMS Ha rpaHuue pasgena da3 TBepaoe Teno — XMAOKOCTb. Adresus,
cMauumBaHue u pactekaHue. YpaBHeHus KOHra, Oionpe v Oionpe — KOHra. Mpasuno AHTOHOBA.

9. PaBHOBecuwe Ha UCKPMBIIEHHOW rpaHuue pasgena gas. KanunnspHele asnexHus. KanunnspHoe
JasneHue. YpaBHeHue Jlannaca. YpasHeHue XKiopeHa.

10. 3OnekTpoKUHEeTMYECKMNE BNEHNS. YcnoBusa obpa3oBaHmsa 4BOVHOMO 3NEKTPUYECKOrO CroS.

11. Teopun CTPOEHUS ABOWHOrO 3MEKTPUYECKOrO Crios: 3SKCMepuMeHTarnbHble dakTbl 1 obwue
nonoxeHus. Teopun ctpoerHns OOC [enbmronbua — [leppeHa, 'yn — Yanmena, LUtepHa.
ONeKTPOKNHETMYECKMA noTeHuman. YpasHeHue [enbmronbua — CwmonyxoBckoro. CtpoeHue
KONMOMAHbIX MULEens.

12. Buabl yCTONYMBOCTU OUCMEPCHBIX cucteM. dakTopbl arperatTuBHOM yCToMumBocTu. Koarynsaums.
Teopusa KuHeTukn GbiCTpon koarynsiumm CMOnyxoBCKOro. bbicTpasi n meaneHHas koarynauus.
[MpaBrna anekTponnTHOM Koarynsaumn.

13. Teopus yctonumoct nNMocobHbIX ancnepcHelx cuctem OJIPO. PacknvHuBalowee gaBneHue.
OHeprun anekTpoCTaTUYeCcKoro OTTaNKMBaHNA 1 MONEKYNAPHOro NpUTsKeHUs. MNMoTeHunanbHble



KpMBble B3aMMOAEWCTBUSA 4YacTuy. 3akOHOMEPHOCTU Koarynauuu  ruapodobHbiX  3onen
anekTponuTamun. KoHUEeHTpaunoHHas N HenTpanuM3aunoHHas Koarynsaums.

14. OnTuyeckne cBOMCTBA AWUCMNEPCHbIX cucTem. PaccesiHme cBeTa B AMCNEPCHbIX CUCTEMAX.
YpaBHeHus Panesa u Mlennepa. Typbugumetpus n HecpenomeTpus.

15. MonekynsipHO—KMHETUYECKNE CBOMCTBA gucnepcHblx cuctem. Ocmoc, anddysmsi, 6poyHOBCkoe
ABWKeHune. YpaBHeHne DnHwTtenHa — Cmonyxosckoro. CegnmeHTaums.

Mo okoHYaHMM cemecTpa MPOBOAUTCA NPOMEXYTOYHAA aTTecTaumsa B qoopme 3ak3ameHa. K
3K3aMeHy obyvalrlmecss Nony4yarT MepeyvYeHb BOMPOCOB, M3 koTopbix dopmupytotea KM no
npegmMeTy. 3a OeHb nepen 9K3aMeHOM MPOBOAMTCHA KOHCYMNbTauMs, rae CTYAeHTbl MOryT MPOSICHUTb
BOMPOCbI, OCBOEHNE KOTOPLIX Bbi3blBaeT TPyAHOCTW. [puxoaa Ha ak3ameH, 00yyalolmMncs OOMKeH
UMeTb MNpu cebe 3aveTHY KHMXKKY M TeTpagb C nabopatopHbiM npakTukymom. OGyvatowmics
BbiGupaet KM wn rotoButcs Kk oTBeTy. Bpema Ha noaroTtoBky pernameHTuMpoBaHo [MonoxeHvem o
NPOMEXYTOYHOW aTTecTaummn oby4varoLmxcs No nporpaMmMam BbicLLIEro obpasoBaHums.

[nsa oueHnBaHWs pesynbTaTtoB 06y4eHMs Ha 3K3aMeHe UCNONb3YTCH creayloLme nokasarenu:

1) 3HaHMe  TeopeTU4eCKMX OCHOB KOMSIOMOHOW XUMUK, YMEHWe WNNICTpUpoBaTb OTBEeT
npuMmepamu, aktamn, AaHHbIMU Hay4YHbIX UCCEAOBaHWUN;

2) 3HaHWe 1 BnageHue OCHOBHbIMU (PU3NKO-XMMUYECKMMN METOAAMWN UCCNefoBaHUA OUCNEPCHbIX
CUCTEM Y MOBEPXHOCTHbIX ABMEHWM,;

3) yMeHue peLuaTtb NpakTuyeckue 3agadu, UCronb3ys NPUHLMNbLI U METOAbI KOSINOUOHON XUMUN.

[lna oueHuBaHWs pe3ynbTaToB OOy4YeHWs Ha dk3ameHe ucronb3yetcs 4-6annbHas wkana:
«OTIIMYHOY, «XOPOLLOY, «YOAOBNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.

Mpyv peanu3auMnm OUCUMNMAMHBI C  NPUMEHEHWEeM [OUCTaHUMOHHbIX 0GpasoBaTerbHbIX
TEXHONOMMIN OLleHKa 3a 3ayeT/ak3ameH MoxeT OblTb BbiCTaBneHa Mo pesynbTaTaMm TekyLiewn
aTTecTtauum obyyatoLerocsi B cEMecTpe.

CooTHoLeHNe nokasaTenen, KputepuesB U LWKanbl oUueHNBaHNA pe3ynbTaTtoB o6yquM;|

YpoBeHb
Kputepun oueHnBaHns KoMneTeHLMn chopmumposaH | Lkana oueHok
HOCTK
KOMMEeTEeHUnn
MonHoe CoOTBETCTBME oTBeTa obyvatowerocs BCEM
nepeyYmcneHHbiM Kputepmam. NpoaemMoHCTPUpOBaHO BCECTOPOHHEE U
rnybokoe 3HaHWe TeopeTUYEeCKMX OCHOB  KOMMOWOHOW  XUMWUMW, .
_ [MoBbILIEHHbIN OTnuyHo
3aKOHOMEPHOCTEN W MexaHu3Ma npoTeKalWwmnx B  AUCMEPCHbIX YPOBEHb

cucteMax MpoLEecCoB; YMEHWe peluaTb MpakTUYeckue 3agauu,
MCnonb3ys MPUHUMUMBLI U MeToAbl KOMMOWAHOW XUMUK;  BriafeHue
OCHOBHBIMU  (PU3UKO-XUMNYECKUMU MeTogamMu nccnenoBaHus
AUCMEPCHBbIX CUCTEM U NMOBEPXHOCTHBLIX SIBMEHWUN.

O6yuatowniica BriageeT TeopeTUHECKUMM OCHOBaMM KOMNOWUAHOW
XUMUKU, [OaeT O0BOCHOBaHHbLIA W apryMeHTUPOBAHHLIA OTBET Ha 5a30BbIi
noctaBneHHble Bonpockl. CoaepxaTtcs HenpuHUMNManbHble OLUOKN 1 XopoLuo
HETOYHOCTW, KOTOpble AOMKHbI OblTb UCMpaBneHbl B COOTBETCTBMM C ypoBeHb
3amMeYaHnsiMM U BOMpocaMy 3k3ameHaTopa.

OOyuvatowuincs BrageeT YacTUYHO TEeOpeTUYECKMMM OCHOBaMM
KOMMOMAHOW XMMUW, AEMOHCTPUPYET YacTU4Hble 3HaHWS OCHOBHbIX
PU3NKO-XMMUYECKUX METOAOB WUCCNEAOoBaHUsi, HE YMEET MPUMEHSITb

Moporosebiii YposneTtsopu-

? ypOBeHb TenbHO
3HaHMSA [ONS  ONUCaHUS MOBEPXHOCTHbLIX SIBMEHWA W AMCNEepPCHbIX
cUCTeM.

OTBEeT  Ha  KOHTPOSbHO-U3MEPUTENbHBLIN  MaTepuan  He
COOTBETCTBYET  MepedyncrneHHbiM  nokasatenam.  OB6ydawowmiics
[AEMOHCTPUPYET OTPbIBOYHbIE, (bparMeHTapHble 3HaHWs, Jonyckaet HeynosneTso-
rpyéble ownbky. [onylieHHble OLNGKM B U3NOXEHUM MaTepuana He B puTensHo

B COCTOAHMM WUCMNpaBUTb B COOTBETCTBMM C 3aMe4dYaHunamMmnm w"
HaBoAdaWMMIN BONpocaMu npenogaBarens.




