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IHhopMaLMOHHO-KOMMYHUKaLUOHHbIE
TEXHOJIOrMWN KaK CpeAcTBO YCU/IEHUS
MeTOANYECKOW HanpaB/1€HHOCTU N3YyYeHUS
hr3nUyecKom 1 KOITIOUAHON XM

A. A. BenoxsocTOB, JOUEeHT, JOKTOopaHT benopycckoro rocysapcTBeHHOr0 nejarorn4yeckoro
yHuBepcMTeTa nMeHn Makcuma TaHKa, KaHanaaT negaroruyeckux Hayk,
M. C. Bopucesuny, cTapLumii npenogasaTesnb Kadeapbl XuMmuy BuTebcKoro rocygapcTBEHHOT0
yHuBepcuTeTa MMeHun IN. M. Malueposa,
E. A. ApwwaHckuia, npodeccop BuTebcKoro rocygapcTBEHHOIO yHUBepcuTeTa nmenmn M. M. Maweposa,
[JOKTOp nefjarormyecknx Hayk

poueccbl MHGopMaTU3auMn COBPEMEHHOIO
I IO6LLl,eCTBa, B TOM uucne u Bcex hopm 06-

1. NHpopMayMoHHO-KOMMYHVKaLWOHHbIE
T exXHO/I0rMn Kak cpefic TBO, CMOCO6GCTBYOLLEE

pa3oBaTe/IbHOl AeATeNIbHOCTY, XapaKTepuayoTesyYLleMy NOHVMaHWIO U YCBOEHMIO (hN3NYECKOA

pacnpocTpaHeHVeM W COBepLUEeHCTBOBaHMEM COBpe-
MEHHbIX MH(OPMaUVOHHO-KOMMYHUKALMOHHbIX
TexHonornii (MKT). OcHoBHbIM cpeactBom UKT
Ans MHOopMaLMOHHOM cpegbl  N60ro ob6paso-
BaTe/IbHOr0 MPOCTPaHCTBA SAB/ISAETCA MNEPCOHasb-
HbIi KOMMbIOTEP WA  MOBWUIBbHOE YCTPOICTBO,
obecrie4yeHHble  COBPeMEHHbLIMW  MPOrpPaMMHbLIMMU
cpeacteamn. be3 npumeHeHna WKT Henb3s npeg-
CTaBUTb COBPEMEHHble MeToAbl O06YyYEHUA XVUMUMN.
KomnbloTep cTan MNPUHLUMNUAIBHO HOBbLIM Cpef-
CTBOM, MO3BONAKOLWMM cAenatb M3y4vaemblii MaTe-
pnan 6onee HarnsgHbIM, MOAE/MPOBATL C/IOXKHbIE
XMMUYecKne OBGBLEKTBI M MPOLIECChl, CO34aTb YC/o-
BMA 717 aKTMBHOIO MOMCKA XUMWYECKOW UHGOop-

Mauuun, YyCOBepLLUEeHCTBOBATb METOAbl  KOHTPONA
pe3ynbTatoB 06yyeHnsA v ap. [1].

CerogHa WKT 4BAg0TCA  BaXKHbIM  UHCTPY-
MEHTOM B paboTe Yy4duTensd, MnNO3TOMy TrOTOBUTH

Oyaywmnx nefaroros K MX MCMo/ib30BaHUIO B MpPo-
(heccMOHaNbHOM  AeATE/IbHOCTM  HEeobX0AMMO  Kak
npyv W3y4eHUM METOAUKU MNPernofaBaHus XUMUMU,
TaK U Npu U3y4YeHUU CheunasibHbIX XUMUYECKNX
avcumnnand. CnefyeT OTMETUTb, 4TO MCMOJb30-
BaHMe WKT, ¢ 0OfHOI CTOPOHbI, ABASETCA LE/bIO
NOArOTOBKM  6Byaylimx yumTenei, ¢ gpyroii —
CNY>XUT BaXKHbIM CpPEACTBOM TaKOW MOArOTOBKW.
B cBA3M C 3TMM paccMOTPMM BO3MOXHOCTU WUC-
nons3oBaHnss WKT npu  u3yvyeHUn (HU3NYECKON
U  KOMMOUAHOW XMMUK  ByayliMMun  nefaroramu
B [AByx acnektax: WKT kak cpeacrso, cnocoo6-

CTBYIOLLEE JlydlleMY TMOHMMAaHUIO W YCBOEHWIO
[JAaHHOW AVCUMMNANHBI, N KaK CPeACTBO YCUIEHUs
NPOEeCCNOHANIbHOM  HampaBfeHHOCTM  U3YUeHUs!
XUMUYECKUX ANCLMTIIVH.

N KONNOUAHON XMUWN.

OCHOBbl Hay4YHbIX 3HaHWi MO (OU3NYECKOH W
KONMIOUAHOW XUMUW CTYLEHTbl MoslyvaloT B nep-
BYIO Ouepefb Ha NeKUMsX NO AAHHOW Aucumnan-
He. B HacTosillee Bpems C Lefbl0 aKTuBM3auumn
No3HaBaTeNlbHOW  AeATeNlbHOCTWM  CTYAEHTOB  Mpu
00BbACHEHUN MaTepMana Ha JIeKUUsAX  LIMPOKO
NPUMEHSAIOTCA  yyebHble  KOMMbIOTEPHbIE  Mpe-
3eHTaUuNn.

MaTepuan, npegnaraemblii K W3y4YeHUO MO
(h13nYeCKo M KOMMOUAHOW XUMWUKW, [OCTaTou-
HO C/OXeH, OH BK/O4YaeT BbiBOL dhopmyn, ¢hop-
MY/IMPOBKY 3aKOHOB, nocTynatos, npasun [3].
Mcnonb3oBaHMe  KOMMbIOTEPHbLIX — MpPe3eHTauui,
y4yebHbIX BUAEO(PUIBMOB U  (DparMeHToB BWUAEO
Ha JIeKUMax YCWUIMBAeT HarffagHocTb,  Cnocoo6-
CTByeT 60s€ee MNPOYHOMY YCBOEHMIO MaTtepuania.
Pegaktopbl Ans co3fjaHWs npe3eHTauuii Mno3Bo-
NAT BKNKOYATb B  HUX BUAEOPOSINKW, aHUMa-
UMW, 3NeMeHTbl KOHTpons 3HaHuii u gp. Ha-
npumep, QparmeHTbl y4yebHOro BWMAEO He3ame-
HUMbl MpU O6GBACHEHWN TaKMX MPOLECCOB, Kak
neHHas  ioTaums,  3KCTpakuus, aHoMasibHas
NOLBVDKHOCTb MOHOB TUAPOKCOHMA W rUApOKCUA-
WOHOB, MEepPeroHKa C BOAAHbIM Mapom W Aap., Tak
KaK YyKasaHHble TMPOLEeCCbl CMIOXXHO MNPOAEMOH-
CTpYpoBaTb B  XOAe PpeanbHOr0  XUMUYECKOro
3KCMNepuMEHTa.

Ocoboe 3HayeHMe C TOYKU 3PEHUs YCBOEHUS
OCHOB (DM3MNYECKOM W KOMMOWAHOW XUMUU WUMEET
ucnosnb3oBaHve WMKT B nabopaTOpHOM NpakTu-
KyMe N0 (hM31YECKOi 1 KONTOULHOW XUMUK.

MNpn nogrotoBke K s1abopaTopHOMyY
TUKYMY  CTydeHTam  OyAeT  nosesHo

npak-
noceTuTb
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BUPTYa/ibHbIA  pecypc  «30M0Tble  Kynona  Xu-
Muun»  (http://www.superhimik.com). B  MeHI0
calita C TOYKM 3pEeHUss MOATOTOBKU K 3aHATMAM
Nno (uU3nyeckon ”n KOMMOUAHOW XUMUU WHTEpEeC
NPeiCcTaBNAT  crefylowme  BKAAAKU:  «XUMU-
yeckoe BUAeO»  (BUAEOOMbITbI, AEMOHCTPUPYHO-
Wuye 39K30- U 3IHOOTEPMUYECKME peakuun, Kop-
po3vi0  MeTasl/iIoB,  OMpefenieHne  371EKTPONpo-
BOAHOCTW, BAWAHME Pa3/INYHbLIX (DAKTOPOB Ha
CKOpPOCTb  peakuuu (TemnepaTypbl, MpUPOAbl U
KOHLEHTpaunn pearvpyowmx BeLLECTB, HaInmuua
KaTanusatopa wu gp.)); «Tenewkona. Xumus»
(yyebHble Bupeonekumn no TemMam «CKOPOCTb
XUMUYECKOW  peakuum», «ducrnepcHble  cucTe-
Mbi» U Ap.); «COGOPHUKM BUAEOOMBLITOB MO XU-
MUM»  (yyebHble UNAbMbI MO XMMWUW OIS BY30B:
SHepreTMka XUMWYECKUX TMPOLECCOB; afcopoums;
CKOPOCTb XMMWYECKMX peakuuii) n gp. Pabota c
Matepuasiamn, pasMeléHHbIMU Ha [JaHHOM  pe-
cypce, rM03BONSeT Jlyylle ycBamBaTb TeopeTuye-
CKNA MaTepuan u MOArOTOBUTLCA K BbIMO/HEHUIO
3KCNepUMeHTa.

B coBpemeHHOM 06pa3oBaTeNlbHOM MPOCTPaH-
CTBE TMOABMAAIOTCA LUMPOKME BO3MOXXHOCTU  ANA
npoBefieHNs Hapsagy C peabHbIMW  UCCefoBa-
HUAMW  BUPTYa/IbHbIX  XUMWYECKUX  flabopaTop-
HbIX paboT, a TakkKe COYeTaHUs BUPTYa/IbHOTO U
peasibHOro 3KcrnepuMeHTOB. [pegnaraemble  BUP-
Tyas/ibHble nabopaTopum — 3TO MOLUHbIA MHCTPY-
MeHTapuii 4na MOAEMPOBAaHUA SBMEHWA W Mpo-
LLeCCOB B pPa3/IMYHbIX 06/1aCTAX HayKNW W TeXHU-

Kn. TexHuYecku BUpTyasibHasA nabopatopHas pa-
6oTa npefcTaeBnser Cco60M KOMMEKCHBIA pecypc,
KOTOpbIi BK/OYaeT: 1) COBCTBEHHO BUPTYa/lbHYHO
nabopatopuio  KakK  KOMMbIOTEPHYIO  MNporpaMmy,
MOZE/IMPYIOLLY0 OCHOBHbIE  3Tanbl  BbINO/HEHNS
nabopaTtopHO paboTbl; 2) Habop BUPTYasbHbIX

peakTMBOB U 060pyfoBaHus; 3) METOAUYECKUe
yKazaHus, COoAepkallimMe TeopeTuMyeckue cBefe-
HUSl, KOHKPETHble 3afaHus, MOPSLOK BbIMOJIHE-

HUA paboThbl, Tpe6oBaHUA K OTUETY [5].

B xoge w3yyeHUs QU3NYECKOW W KONIoUA-
HOM XUMWWN MOXKHO MNPeasIOKUTL CTyAeHTaM Bbl-
NOMHUTL PSS 3afJaHWi, CBA3aHHbIX C BUPTYyaslb-
HbIM 3KCMepuMeHTOM. [MOMOXET B 3TOM TOT >Ke
BUPTYa/lbHbIA pecypc «30M10Tble Kyrmona XUMUms»
(http://www.superhimik.com). Hanpumep, Ha
3TOM caliTe npegnaraloTca NporpaMmbl Ans pac-
yéta M MOAEIMPOBaHUSA KUHETUYECKOW Mogenu
XUMUYECKOW peakLmn.

Mporpamma ReactionKineticsLive
3UpyeT KWUHETUKY peakumMm MnpocTbiM U UHTe-
pecHbIM Cnocobom, WMeEeT MPOCTO WHTYUTUBHO
MOHATHLIA WHTepdielic; OcyLLecTBNAET MOAENNPO-
BaHVE (PU3MKO-XMMUYECKUX TPOLECCOB B peasib-
HOM BpemMeHU. C e€ MNOMOLLID MOXKHO 3afjaBaTb
COCTaB pPEeakUMOHHOW CUCTeMbl, BHOCUTb B HEro
M3MeHEHUSA, WU3MEeHATb KOHCTaHTy CKOPOCTU Wan
HayaslbHYl0 KOHLEHTpauuIo BELLECTB B peasbHOM
BpeMeHU. [pyv 3TOM 3HaAYeHMe CKOPOCTU XUMU-
YeCKOM peakuMnm N KUHETUYeCKoe YypaBHeHue 06-
HOBJ/IAOTCA aBTOMaTUYecku (puc. 1).
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PucyHok 1 — lNMporpamma ReactionKineticsLive
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v Call Reaction

2H;0(l) + 2» -* H (9) + 20H (aq)

This is the cathode of an electrolytic cell.
Reduction voltage: -0.60643

Mass(g) Motes

carbon 21.73
v physical .

Mess(g) Temperature(°C> Volumefem?)
25.00 9.88

21.73

181

£ r

PucyHok 2 — BupTyanbHasi nabopatopust «3neKTpoxumums» (nakeT YenkaScience)

CemeiicTBO BUPTyasibHbIX nabopaTopuii  Yenka
(http://www.yenka.com) npegHasHayeHo ans
MOJE/IMPOBaHNS MPOLECCOB U SBSIEHUI B camblIX
pa3HbIX 06M1acTaAX HaykKm W TexHUKW. [porpamm-
HbIi KOMMAeKc cofdepXXuT nakeT YenkaScience,
npefHa3HayeHHbI 478 MOCTaHOBKW  BUPTyab-
HbIX 3KCMEPMMEHTOB B 0651acTAX 3Byka W CBe-
Ta, 9NeKTpUYyecTtBa W  MarHeTusma, CwUabl U
OBVDKEHUS, HeopraHM4eckor 1  U3NYeCcKoMn
XUMWUW, a@Ha/IOr0OBOM U LUGPOBOA  3MEKTPOHU-
KW, 3MIEKTpPOXMMUKU. Vicnonb3oBaHne BUPTYasib-
HOi  nabopaTopun  «3NEKTPOXUMUS»  MO3BONSAET
NPOBECTV  KOMIMbIOTEPHOE  MOAeNMpOBaHUe Mpo-
LeccoB, NPOTeKalwWmnX B 3NeKTPOXUMUYECKOM
Aiveiike, KOTOpas B 3aBMCMMOCTW OT 3afJaHHO-
ro pexuma paboTbl MOXET MpPeLcTaBnATb Ccoboii
nnbo  rasibBaHWYECKN  371eMeHT, Mbo  3NeKTpo-
NNTUYECKYIO fAdeiiky (puc. 2). Ona mogenvposa-
HUA MpOLEeCcCOB npeanaraeTcs 60MbLIOK  CAEKTP
METUIIMYECKNX W YINIePOAHbIX  3/1EKTPOLOB, a
Takke 28 BUPTyaslbHbIX CK/ISHOK C pacTBopa-
MU anekTponuTtoB. Kpome TOro, nporpamma mno-
3BONSET W3MEHATb  KOHLEHTPaUWUIO  3/1eKTPONN-
Ta B pacteope. CrnefyeT OTMeTUTbL CriefytoLive
npenmyliectea Komnnekca Yenka — MNOHATHbIN
W  yAaoGHbIM  MHTepdieiic, Hannume MHOXecTBa
MOLLAroBbIX YPOKOB W  KPAacOYHbIX aHWUMAaLMOH-
HbIX MNPUMEPOB, (YHKUMM MNeyatm U COXpaHeHUs
pe3ynbTaToB.

Byoywmii - yunTten XMMUM  JO/MDKEH BnafeTb
METOAMKON MOCTaHOBKM W MpOBeAeHUs 3Kchepu-
MeHTa. Ha 3aHATUAX N0 (U3NYEeCKOM M Konnoug-
HOM XVUMWW YAeNnsieTca 3HauuTeslbHOe BHMMaHue
BOMpPOCaM MOAFOTOBKM W BbIMOMIHEHWSA 3KCNepu-
MEHTa/NIbHOM 4acTM nabopaTtopHoii paboTbl, 06-
paboTke W wuHTepnpeTauun MOJYYEHHbIX 3KCMe-
PUMEHT&/IbHbIX AaHHbIX W MpeAcTaBfeHnUn ux B
BUAe pacyétoB M rpaukos. lMocTpoeHne rpadu-
KOB, BBOA (QOpMYy/, NPOBefeHMe pacyéToB Ocy-
LLEeCTBNAIOT C MOMOLLLIO KOMIMbIOTEpa B Mporpam-
Me Microsoft Word wnnu Microsoft Excel (Bknag-
Ka «[narpamma» 1 Bknaaka «®opmysa»).

Mockonbky nabopatopHble paboTbl MO hU3u-
YeCKOM W KOMNOWAHOW XMMWU WMMEKT [JOCTaTOYHO
CNOXHYK METOAMKY BbIMOMNHEHUSA W OONbLUNH-
CTBO 3KCMEPUMEHTASIbHBLIX AaHHbIX MO/y4alT C
NOMOLLbI  PasfiNyHbIX MNprMbopoB, MNpyU MOArOTOB-
Ke K MpaKTUKyMy MepCreKTUBHO MWCMOo/b30BaHMe
y4ebHbIX KOMMbIOTEPHbIX Mpe3eHTaunin 1 yyebHo-
ro Bugeo. CneayeT MNOAYEPKHYTb, 4UTO CTYAEHTbI
JO/MKHbI He TO/IbKO WCMOMb30BaTb rOTOBble Mare-
puanbl, HO W Yy4YNTbCA WX CcO3[daBaTb, Harnpumep,
B XOZe BbIMOMIHEHWS ClIeAYHOLLNX 3aaHNA.

1. WMsyunte HeoGXOAWMbIA  TEOpPETUYECKMUIA
MaTepuasi, BO3MOXHOCTW MpPOrpaMmbl MOATFOTOB-
KM 1 npocMoTpa npeseHTauuin Microsoft Power
Point n nogrotosbTe cregyrowime y4yebHble npe-
3eHTaUmNn:
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a) «OKCNepuMeHTa/IbHble MeTOAbI
HUWS NOpsiAKa peakuum;

6) «CTpoeHue KanopumeTpa. [NocTpoeHue Tem-
nepaTypHoOii KpWBOW Ka/IOPUMETPUYECKOTO  OMbl-
Ta»;

B) «YCTPOWACTBO W NpUHLUUN
MeTpa» U ap.

2. N3yunte HeoGXOAMMbIA TEOPETUYECKUIA Ma-
Tepuas, BO3MOXHOCTU KOMMbIOTEPHBIX MPOrpamMmm
ONs co3JaHus  y4ebHOro BUAEO U MNOAFOTOBbTE
cnepyrouime 5-MUHYTHbIE BULEOPOSINKMA:

a) «YCTPOMCTBO (POTO3MIEKTPOKA/IOPUMETPA W
MeTOAVKa MPOBeAEHUsT W3MEPEHUS  OMTUYECKON
M/IOTHOCTM PacTBOPOB»;

6) «KOHCTPYKUMS BUCKO3MMETPA W MeTOoAMKa
NpoBeAeHNS U3MEPEHUIN;

B) «MeTog KMWC/IOTHO-OCHOBHOIO TUTPOBaHUSA W
€ro MCMosib30BaHVEe [N M3yvyeHUs afcopouvoH-
HbIX MPOLLECCOB» U Ap.

MonesHo TakXe WCMOMAb30BaTb BUAEOCHEMKY
(hparMeHTOB MNPOBOAMMOrO CTyAeHTaMu uccnemo-
BaHWA C LEfbl0 MOCAeAyHLWero aHaim3a TeXHUKK
N METOAMNKMW €70 BbINO/IHEHWS.

B xoge nabopaTOpHOro mnpakTukyma Mno ¢u3u-
YEeCcKOl W KOMTIOUGHOM XUMUK 60/bLLIOE 3HaYeHune
npugaétca (opmMUpOBaHUIO Yy CTYAEHTOB HaBbIKOB
peweHnss pacyéTHbIX 3agad. AHaIM3  cofeprka-
Te/bHbIX B3aMMOCBSI3eil y4eBHOro npegmeta «Xu-
MUsI», BY30BCKOT0 Kypca «®usmueckas U KOJo-
naHas XMmua» N MaTepuanoB 3agaHuii Pecny6-
JIMKAHCKOM onumMnuagbl No y4yebHOMY npegMeTy
«XUMUS» NO3BOMISET BbIAE/INTb OCHOBHbIE TUMbI
3afa4, pPELLUEeHVO0 KOTOpbIX creayeT YAensaTb 0co-
60e BHMMaHMe. JTO 3aja4yM Ha HaxOXXAEeHWe Tep-
MOXUMMYECKUX W KUHETUYECKUX  MapaMeTpoB,
pacyéT KOHCTaHT paBHOBECUS, KOHCTaHTbl U CTe-
neHn Auccoumaumn, TMOHWDKEHUST  TeMnepaTypbl
3amMep3aHMs M MOBbIWEHUS TemnepaTypbl  Kune-

onpeanene-

pa6oTtbl pH-

HUA PacTBOPOB MO CPaBHEHUIO C YUCTbIM PacTBO-
puTteneMm, BeIMUYMHBI  OCMOTMYECKOro  [aBfleHUH,
3/IEKTPOXUMWNYECKNE  pacyéTbl  (3/1eKTpoNn3, psag
aKTUBHOCTW MET&/I/I0B, Ta/IbBAHUYECKUI 3IEMEeHT
1 ypaBHeHue HepHcTa) [4].

Mcnonb3oBaHne WVIKT npu peweHun 3agady cC
(PM3NKO-XNMUYECKUM coflep>KaHnem no3Bo/isA-
€T YCKOpPUTb pacyéTbl Ha OCHOBE COCTaBfIeHUA
anropntMoB B nporpamme Microsoft Excel, pe-
waTb 3ajaym rpamyeckmm crnocobomMm ¢ MOMO-
weto nporpamm  Microsoft Word wnam  Microsoft
Excel (Bknagka «[unarpamma»). [lepcneKTUBHO
MCMosb30BaHMe B Takoli paboTe nporpamm Ans
XUMWNYECKNX PacCUYETOB — XUMUYECKUX KaJTbKYy-
NATOPOB, KOMMbIOTEPHBIX TPEHaXKEPOB, CamMoyyu-
Teneli No peLLeHNIO 3a4a4.

Hanpumep, ¢ nomowbio nporpammbl  Microsoft
Excel cTygeHTbl pa3spabaTbiBatOT aropuTM peLle-
HUA 3afja4 Ha [MOCTPOEHWE AuarpaMm rMJ1aBKOCTU
OUHApPHbLIX CUCTEM; OMpefesieHnsa ropsgka peak-
UMM C TMOMOLLBIO MHTErpasibHbIX U AnddepeHLm-
a/lbHbIX MeTOofoB; pacyéta 3Heprun axkTmeaLmu
n ap.

Cpeon  XMMUYECKUX  KaslbKY/IATOPOB  CErofHs
UMeloTca WM 06n1avHble pecypcbl, He Tpebylowme
cneuuasnbHOM YCTaHOBKM Ha MepCOHa/bHbIV KOM-
NblOTep, HanpuMMep  XUMWUYECKU  KaslbKynsATop
(http://www.hob-inf.narod.ru), WebQC.org /
Chemicalportal (http://ru.webqgc.org) v gp.

Mpu peweHun 3agady no (U3NYECKO W KON-
NOVAHOW  XUMUWM  XMMWYECKUi Ka/lbKynsTop
(http://www.hob-inf.narod.ru) MoXeT 6bITb r0-
Nle3eH NpV BbIMNO/IHEHMN Pac4ETOB C WUCMOJMb30Ba-
Huem ypaBHeHUss MeHgeneesa-KnanelipoHa; Aans
pacyéTa MOMAPHOM KOHLUEHTpaumm pacTBopa W
MOJISANIbHOCTW PacTBOPEHHOIO BellecTBa (puc. 3).

Pecypc WebQC.org / Chemicalportal (http://
ru.webqc.org) CoAep>XUT Takne XmMnyeckme

XUMNYECKNIA KaNbKYNATOP

PelueHne pacyeTHbIX 3aa4 No XMMnn B pexmme on-line

Pucynorx 3 — Xumuueckuit Kanpkyaarop (http://www.hob-inf.narod.ru)
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Xumnueckas nocyga OneKTpoNuUTbI N Hespsrnue
HE3NeKTPoNnTbI XRMNSOCKNX HEOPIaHINECRMX
PucyHok 4 — Beb-caiiT LearningApps.org
WHCTPYMEHTbI, KakK BblUUCEHNE MOMIAPHOM b0 MOAJEPXKKM Yy4ye6HOro npoLiecca C MOMOLLbHO
Maccbl, BbIYUCMEHUA C ras3oBbIMW  3aKOHaMW, WHTEPaKTMBHbIX NpuaoKeHnin. OH npeaocTasBs-

pH-Ka/ibKynAaTop, a TakXke BbIYUC/IEHUE WHTerpa-
N0B, pelleHMe YpaBHEHWI, KOTOpble TakXXe MOryT
ObITb NPUMEHeHbI NPWU peLleHnn 3agady ¢ (PU3nKo-
XUMWNYECKNM COAEPXKAHNEM.

B HacToswee BpemMs 3HaA4YUTENIbHOE KOJNYe-
CTBO 4acoB OTBOAUTCA Ha CaMOCTOATE/bHYH
paboTy CcTygeHTOB. OpraHu3oBatb CamMOCTOS-
Te/lbHYI0 paboTy U NPOKOHTpPONMpOoBaTb eé pe-
3ynbTarbl  MOMOrYT  Martepuanbl, pasMeLLEHHbIe
Ha 93/1eKTPOHHOM pecypce https://sdo.vsu.by. TMo
m3nyeckoi M KONMOWMAHOM XUMUW Ha [AaHHOM
3MIEKTPOHHOM pecypce MMeeTcsl rfoccapuii, B BuUAe
npeseHTauuM npeacTaBneH TeOpPeTUYECKUn MaTe-
puan, pasMelleHbl N1abopaTopHbIi  MPaKTUKYM,
TECTOBble 3afaHusa A1 NPOMEXYTOYHOr0O W WUTO-
roBOro KOHTpons, Yy4yebHO-MeTOAMYECKMEe MaTe-
prnanbl n gp. d®opymbl «CTyaeHT-NpenogasaTenb»
n «HoBOCTHOW opym» MNO3BOMASKOT pa3MellaTb
HEeobXoAuMy0 MHMoOpPMaLMIO N OOMEHMBATLCS €0
B BUPTYas/lbHOM MPOCTPaHCTBE.

2. VHhopMaLuMOHHO-KOMMYHUKaLMOHHbIE
TEXHONOr MM Kak cpeicTBo, CrocobCcTBYOLLEee
YCU/IEHNIO NPOECCMOHA/IbHO-MET O4NYECKON
HarnpaB/IeHHOCT U N3Yy4YeHns1 (PU3NYECKOW M KOJI-
JIOVAHOW XUMWW.

LLUnpokue  BO3MOXHOCTM  gnsA paboTbl B
3TOM  Hanpas/fieHUWM MpegocTasnseT  Be6-CepBUC
LearningApps.org. [aHHbIli cepBep co34aH C Le-

eT CTyJeHTaM LUMPOKMEe BO3MOXHOCTU A1 U3y4e-
HMUS TOTOBbIX W CO3JaHUS HOBbIX 3/IEKTPOHHbIX
ANJaKTUYeCKMX MaTepuanos rno xmmum (puc. 4).

C TOYkM 3peHUst NPOdECCUOHA/IBHO OPUEHTU-
POBaHHOI0 M3y4YeHUs (U3NYECKOM U KONNOUAHOMN
XUMUK - ByaylimmMmn - negaroramyv  BO3MOXXHO — Bbl-
NosIHeEHMe cnefyowmnx 3ajaHuin ¢ MUCNOJb30BaHU-
eM AaHHOro Beb6-caiiTa.

1.  WN3yuynte ynpakKHeHUs, pasMeLléHHble Ha
Beb6-cepBuce LearningApps.org, W  OnNpegenure,
Kakme 13 HUX CcogepXkaT MaTepuasibl, paccMma-
TpMBaeMble U B BY30BCKOM Kypce «®Pu3smyeckas
N KOAMougHas XuMuu», U B Y4eBHOM MpeameTe
«XUMUSA».

2. CospaiiTe HOBble YMpa)KHEHWSI Ha OCHOBe
N3YyYEeHHOro MaTepuana no QU3NYeckom u Kon-
NONAHON XMMUWN. BUKTOPUHA «XUMWYECKass Tep-
MoAMHaMUKa»; urpa «KTo X0o4eT cTatb MWUIINO-
HEpPOM» C WCMNOJSIb30BaHMEM BOMPOCOB W3 pasje-
na «®u3myeckas XuUMUA AUCNEPCHLIX CUCTEM;
3afjaHne «Halign napy» Ha MaTepuane pasgena
«TepMoAMHaMUKa pPacTBOPOB»; KPOCCBOPL «XWU-
MUYeckas KMHeTUKa W KaTanims» u ap. [pegno-
YXUTE CBOW BapuaHTbl 3aaHNA.

Ha pucyHke 5 npuBedéH npumep Cco34aH-
HOFO  CTyfeHTamMnm C  NOMOLbI0  Beb-cepBuMca
LearningApps.org ynpaxHeHunss «Haign napy»
no Teme «OCHOBHble MNOHATUA XUMUYECKOW Tep-
MOAVHaMUKN ».
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IHdbapMaTbI3aubIa agyKaubli

PucyHok 5 — YnpaxHeHve «Hangn napy»

3. 3HaHus (PU3NYECKOW XUMUMN HEeobXoauMbl
oyaywlemMy yumTento ANns  0O6bACHEHUS Y4YeHMKam
BOMPOCOB, CBA3@HHbLIX CO CKOPOCTbKD  XUMUYe-
CKOM peakumMm u e€ 3aBUCUMOCTbKO OT pas/inu-
HbIX (akTOpoB (TeEMa «XMMUYECKME pPeakLumn»,
Xl knacc). Cospaiite ¢ nomoulbio Beb-cepBuca
LearningApps.org ynpaXHeHuUs, KoTopble OyayT
Nosie3HbI NPU N3yYeHNN JaHHOro Matepuana.

MpuBeném ewWE HECKOSIbKO MNpUMepoB 3aja-
HWIA, BbIMNO/IHEHNE KOTOPbIX CBA3AHO C WCMNOSb-
30BaHVEM 3JIEKTPOHHbIX PecypcoB W MNO3BOMSET
YCUNUTb NPOECCUOHAIbHYIO MOATOTOBKY CTYAEH-
TOB B XOA€ W3y4YeHUsi (hU3NYECKOM M KOANOUAHOMN
XUMUMN.

1. WM3yunuTe SneKTPOHHble o06pa3oBaTesibHblE

pecypcbl:  «J1labopaTopHbIi  XMMUYECKUIA  Mpak-
TUKYM. 7-9 Knaccbl» W «J1abopaTOPHbIA  XUMU-
yecKMM  npakTukym. 10-11  knaccbl»  (@aBTOpbI

®. ®. Jlaxend, E. b. OkaeB, E. H. Mwuukesny,
O. M. TpaBHMKOBa), «BupTyanbHasa naboparo-
pus.  Xumusa. 8-1lknaccbl»  (Mapuiickunii  roc.
TEXHUY. YH-T) U Ap. WU Bblgennte B HUX paboTbl C
(PU3NKO-XMMUYECKUM COAEPIKAHMEM.

2. M3yunte  BO3MOXXHOCTM  UCMOSIb30BaHUSA
ONA  COBEPLLUEHCTBOBAHUA YMEHUs pewlatb 3aja-
UM ¢ PUINKO-XMMWUYECKUM COLepPXKaHUEM WHTep-
aKTUBHOIO CamMoy4duTens Mo pPelleHUo pacyér-
HbIX 3afay 3/IeKTPOHHOro cpeacTBa 00y4veHUs
«1C: O6paszoBaTenbHass Konnekums. Xumusa ans
Bcex — XXI: PeweHne 3apady. CamoyyunTesb»,

pa3paboTaHHOr0O B  MEXBY30BCKOWA
WHTEHCUBHbLIX  MeToAo0B  06yyeHus -
(KFMy wumenn K. 3. LIMONKOBCKOrO,
MI'Y nmenu M. B. JlomoHocoBa) [2].

3. YA0o6GHOM 1 MpOCTO XMMWUYECKO nporpam-
MOW 4151 MOBCEAHEBHOrO MO/b30BaHUA SBNSETCA
chemix. MN3yunte BO3MOXKHOCTW 3TOF0 pecypca U
OLEHUTE MX C TOYKM 3PEHUST BO3MOXXHOCTENM Mpo-
BeAEeHUSA (PU3NKO-XMMNYECKMX PACUETOB:

a) 650K «TepMoxumusi» (onpeaeneHve Tenso-
BOro adhthekTa XMMMUYECKOM peakuun, U3MEHeHUS
3HTpONuKM, 3Heprum [mMb66ca B XxoAe peakunm wu
AP-);

6) 6/10K «3INeKTpoxnumus» (onpeaeneHne anek-

nabopaTtopumn
SPLINT
MOrY,

TPOLHOrO MOTEeHUMana mnoaypeakumn; UCMosb30-
BaHMe BCTPOEHHOM 6a3bl faHHbIX CTaHAAPTHbIX
OKMC/INTENNbHO-BOCCTaHOBUTE/IbHbIX noTeHLManoB

v ap.);

B) MNOMHOTY nNpedoCcTaBAsieMoi 6a3bl AaHHbIX
(PU3NKO-XMMNYECKMX  BEIMUMH U BO3MOXXHOCTU
MOJIEKY/IAPHOI0 KaslbKynsiTopa.

4. TMofrotoBbTe KOMMbIOTEPHYI Mpe3eHTauumo
«TennoBo 3pheKT XMMUYECKOM peakuun. Peak-
UMM 3K30- W 3HAOTEPMUYECKME. TepMoXuMmue-
CKMe YpaBHEHUA» KaK (parMeHT JeKkuum «Xu-
MUYecKasi TEpMOANHAMMKa.

5. PaspaboTaiiTe yyeGHyH Mpe3eHTaLUU0 C BU-
Jeoctoketamy  «CycneH3nn,  aMynbCUKN,  MEHbI,
aspo30/M: Mo/Mb3a N Bped» KaK (parmMeHT neKuuu
«®ur3nyecKkass XM1s GUCMIEPCHbBIX CUCTEM.
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BenoxesocToB A. A., Bopucesuu U. C., ApwaHckuii E. 4.

6. I'Ipep,no>K|/|Te BapnaHT 4TeHNA NeKUMOHHOIOo ABNAeMbiMA B COBPEMEHHOM O6pa3OBaTel'|bHOM

maTepuana «Koppo3usi MeTa/iloB M MeToAbl 3a-  MpocTpaHcTee. [pyv 3TOM HeobXOAMMO MOMHUTH,
LWATBI» C MCMO/Ib30BaHMEM BO3MOXHOCTEM WMHAIOP-  UYTO WCMO/Ib30BaHUE KOMMbKOTEPHbLIX TEXHOMOTNiA
MaLVOHHO-KOMMYHUKALIMOHHbIX TEXHO/OTUA. JO/KHO  MHTErpuMpoBaThCs C  TPaAMLMOHHBLIMU

Takum o6pasom, npumeHeHne WKT B xoge  cpefctBaMu, 6biTb  0G0CHOBaHHbIM U LIENecoo-
N3yvyeHUs (U3NYECKOM U KONNOMAHOW XMMUW  6pa3HbiM. Kpome Toro, MCMosb3yemble 3/1eKTPOH-

Mo3BOJIAET YCU/INTb q)yH,qameHTaanyro noagro- Hbl€E o6pa3OBaTeanb|e PecypCbl  OOJDKHbI 6bITb
TOBKY MO AnCUUnsinHe, CO34aéT BO3MOXXHOCTU MpocCTbl, WMETb I/IHTyI/ITI/IBHO-I'IOHFlTHbII7I NHTEP-
BbINMOJ/IHEHWNA 3a,an|/||7| MeTO,lJ.I/ILIeCKOVI Hanpas/ieH- (*)eIZC N He coaepxXatb XUMUNYECKUNX OLINGOK ©
HOCTW B COOTBETCTBUU C Tp66OBaHI/IFIMI/I, npeansb- HETOYHOCTEN.
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XiMif XbIBOra
MpeTpuHbI U NMpeTponabl

HekoTopble BUAblI poMalleK W XPU3aHTEM OUCUHTE3UPYIOT XPU3aHTEMOBYHO KWC/OTY, C/IOXKHble
3thupbl €€ ¢ LUKIOMNEHTAHOBLIMW CIMPTAMW HOCAT Ha3BaHWe MUPETPUHOB WA LUVHEPMHOB U C AaBHUX
Nnop WMCMO/Mb3YHTCA KakK WHCEKTULMAbI, 6e3BpefHble O YesioBEKa M APYrnX >XXMBOTHBIX, a TakKxe
NuYén, pbl6. BbiCylleHHbIE LIBETKM pOMAalleK MPUMEHANUCL A1 60pbbbl ¢ HacekombiMn B Kntae n
Ha CpegHem BocToke ¢ ApeBHeliunx BpeMéH. B EBpone 06 MHCEKTULMAHBLIX CBOMCTBaX Aas/IMaTCKOW
pomariku (Chrisanthemum cinerariafolium) ctano ussectHo B XVIII Beke. B 6onee nosgHee Bpems
BO MHOrMX CTpaHax Mupa Ky/bTUBMPOBa/IM 3TO pacTeHue. Celyac rogoBoe MPOU3BOACTBO CYXMX
LBETKOB oLeHMBaeTca Luudpoii 30 TbiC. TOHH. V13 LLBETKOB MPON3BOAMTCA MHCEKTULMA NpeTpyM. K
COXXa/IEHWNIO, MUPETPUHBbI AOCTATOYHO AOPOrv, U MAacCOBOe MPUMEHEHME MX Ha MOMAX 3KOHOMUYECKU
HEBbIFOAHO, HO WX C YCMEXOM MPUMEHSOT B ObITY M B 3aKPbITbIX XpaHW/MLLAX NPOLOBOSILCTBUS.
Pa3paboTaHbl CMHTETUYECKME MpenapaTbl, MO CTPOEHWUIO aHA/IOTMYHbLI MUPETPUHaM — MUPETPOUAbI,
HEKOTOPble N3 HUX aKTUBHbI MPOTUB Kneu.l,el7| (Hanpumep, UMranoTPUH).

-

R=CH, (unHepuH I), CH=CH, (nupeTpuH I) IUTaJOTPUH
CeMEHOB, A. A. O4epK XM NPUPOAHbIX coearHeHnin. — HoBocmbumpck : Hayka, 2000. — 664 c.
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