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Hy>HbIX TaTbAHa EBreHbeBHa

CTy[eHTKa 4 Kypca (paky/ibTeTa MaTeMaTUK/ U eCTeCTBEHHOHAYUYHOr0
0bpa3oBaHus,

Meparornyecknit UHCTUTYT HNY «benly»,

CTY[EHTKa;

(benropopa, Poccus)

dapadoHoBa Mapus CepreeBHa

CTY[eHTKa 4 Kypca (paky/ibTeTa MaTeMaTUK/ U eCTeCTBEHHOHAYUYHOr0
obpasoBaHus,

Meparornyecknit UHCTUTYT HNY «benly»,

CTY[LEHTKa;

(benropopa, Poccus)

KonyaHoBa JlrogMnna BacunbeBHa,

AOLEHT Katheapb! O6LLEN XMW

NHCTUTYT thapmaumm, xummnm n éuonorun HAY «benl"yY»,
(benropopa, Poccus)

3 OlMNbITA OCHAWEHNA XUMNYECKOIO KABMHETA
TEXHNYECKUMUW CPEACTBAMK OBYYEHNA

AHHOTauus.

B cTaTbe paccMOTpeHbl HOBble MOAXOAbl K 060pPYA0BaHUIO XMMMUYECKOro
KabuHeTa, MCMoMb30BaHWe MNOMNPYHKLMOHAIbHBIX KOMMIEKCOB MPU U3YYeHUU
ANCUMMNINHBI «MeToamnKa 06yYeHNs XUMUU» B YCNIOBUAX LAeATeIbHOCTHOrO NoA-
xona B HNY «benlY».,

KnoyeBble cnosa

XUMUNYECKUNA KaBMHET, TEXHUYECKME CPeCcTBa 06yUeHUs, NONNPYHKLMO-
Ha/lbHbI KOMIEKC.

B HacTosLLee BpeMs NPONUCXOANT MOAEPHU3aLMA CUCTeMbI Npodeccu-
OHa/IbHOro 06pa3oBaHusA, TPebytoLlaa aKkTUBM3ALUN U MHTEHCUDUKALMK Y4eBHOro
npouecca: co3faHns psaa ANOakTUHECKMX YCIOBUA, NPUBOAALLMX K UHTEHCUBHO-
MY YCBOEHMIO MOHATUIA, 3aKOHOB 1 TEOPUIA XUMUW MPU aKTUBHOM Yy4acTun 00y4a-
eMbIX.
B ycnosusax nepexoga Ha ®IrOC OO0 He0b6X0AMMO YUYMTbIBATL, UTO B OC-
HOBE HOBOrO CTaHapTa /IEeXWUT CUCTEMHO-AEATENIbHOCTHbIA MOAXO0M, KOTOPbIN
[0/MKEH 0becrneyunBaTb aKkTUBHYHO Y4eBHO-N03HaBaTe/IbHYHO AeATeIbHOCTb 00yYa-
towmxcs. B pesynbrate 0CBOEHMSI OCHOBHOW 06pa3oBaTe/lbHOM NporpaMmbl, 06y-
yarowmecst OO/MKHbI Npuobpetarb OMNbIT NUCMOMb30BAHNS METOAO0B ECTECTBEHHbIX
HayK 1 NPOBEAEHNS HECNOXKHBIX 3KCNEPUMEHTOB [151 U3YUYEHUSI OKPY>KatoLLIEN
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[EeACTBUTENIbHOCTU. MatepuanibHO-TEXHUYECKNe YC0BUA peann3almnm OCHOBHOM
obpasoBaTefibHOM MporpaMMbl AO/HKHbI 06ecnevnBaTb BO3MOXXHOCTb BK/IKOYEHNA
00yu4aroLMXxca B MPOEKTHY U y4ebHO-MUCCNef0oBaTe/IbCKYO AeATe/IbHOCTb; Npo-
BefleHNs HabMo4eHNIA N 3KCMEPUMEHTOB, B TOM YKMC/e C UCMO/Ib30BaHNEM Y4eOHO-
ro nabopaTopHOro 06opynoBaHns; LMPPOBOro (3NEKTPOHHOI0) U TPAANULMOHHOIO
N3MepPeHNs; Aenatb BbIBOAbl M YMO3aK/HOUYEHUS, 0ObACHATL, A0Ka3blBaTb, 3ally-
LLaTb CBOW MAewn, 0BMafeBaTb METO4aMM HAYYHOro MO3HaHWUA U T.4. TN YMEHUS
CMOCOOGCTBYHOT (hOPMMPOBaHMIO MO3HAaBaTE/IbHbIX NOTPEOHOCTEN U Pa3BUTUIO MO-
3HaBaTe/IbHbIX CMOCOOHOCTEN.

OJHUM M3 NyTel UHTEHCU(MKALMIN Yy4eBHOro npotiecca no XMMUM SABNSET-
CA COBEPLUEHCTBOBAHME LLKO/IbHOTO XUMWYECKOTO 3KCMepUMeHTa, KOTOpPbIA CBS-
3aH C COBEPLUEHCTBOBAHNEM COBPEMEHHOI0 KabHeTa XUMUN. XUMUYECKNIA Kabu-
HeT - 3TO CcreymanibHOe NoMeLLeHne ¢ pauroHaIbHO pasMeLLeHHbIM KOMM/IEKCOM
y4yebHOro obopyaoBaHus, Mebefibio U npucrnocobneHmaMn, obecrneymBaroLLNMK
ahpeKTMBHOE NpenofasaHue. B CBA3M C TeM, YTO KOMMETEHTHOCTL CrneuuanmcTa
OMNpeaenatoT He TONbKO ero 3HaHUsA 1 YMeHWs, HO 1 OonbIT, Ha 6a3e HINY «benllY»
COBEpLUEHCTBYETCS MpaKTUyeckad NnoAroTtoBka CTYAEHTOB NeaarorMyeckux cne-
LManbHOCTEMN.

B ycnosusix Bo3pacTatowmx TpeboBaHWiA K NpoLeccy 00y4eHus peLleHue
CTOSILLMX Nepef, LLKO/IO 3aa4 CTaHOBUTCH HEBO3MOXKHbIM 6€3 X0poLLo 060pya0-
BaHHbIX KabnHeToB. OAHO M3 MEPCrNEKTUBHbIX HanpaB/eHNA B CO34aHUN LIKO/Ib-
HOro KabmHeta XMW CBA3AHO C MCNO/Ib30BaHMEM MPOCTOr0 1N KOMMAKTHOrO fia-
6opaTopHOro 06opyaoBaHUsA MasbIX pa3MepoB.

B HNY «benlY» co3gaH KabuHEeT-1abopaTtopusi XMMuUu, No3BOMSHOLLAN
n3yyaTb Ha yrny6seHHOM YPOBHe He TOMbKO COAepXKaHue npegMeTa XMMUKU yya-
LMMINCA NHXUHUPUHTOBOM LLKO/bI, HO M METOAMKY ee NpenojaBaHns, B COOTBET-
CTBUW C METOZ0/I0rMYECKO OCHOBOM CUCTEMHOIO 1 AeATeNIlbHOCTHOIrO NOAXO0/0B.

KabuHeTt-nabopatopus xummm HNY «benl'Y» 060pyfoBaH ABYXMECTHbI-
MW 1a60paTopPHbLIMK CTONaMW, UHTEPAKTMBHOW [OCKOW. Ha KaXKaom CTone craum-
OHapHO YKpenseHbl MUKponabopaTopun, cofepxalime Habopbl NPUHaNEXHOCTeN
M nocyfpl, NO3BOMSIOLLME MPOBOAUTL Pa3HO0OPa3HbIA XMMUYECKUNIA IKCNEPUMEHT,
B TOM 4mc/ie nabopaTopHble ONbIThbl C BELLeCTBaMM Mo AeCTBMEM MOCTOSHHOIO
3/IEKTPUYECKOr0 TOKA; KOMMbIOTEPbI, Y4ebHble CNpaBoOYHO-MHDOPMALMOHHbIE MO-
cobus.

B coctaB MMKposiabopaTopum BXOAAT: KOMMJIEKT MO 3/1EKTPOXUMWN, BOASA-
Has 6aHs, npefHasHayYeHHass 414 NPoBeAeHNs PPOHTa/IbHbIX 1abopaTOPHBIX OMbl-
TOB, TPEOYIOLLMX HarpeBaHWsa BellecTB A0 75-85°C (Puc. 3); marH1THas MeLlanka
- ANA nepemeLLnBaHNA XXUAKOCTEN, C MOMOLLbIO Bpallalowerocs B MarHUTHOM
none skops (Puc. 7); KanopuMeTp nabopaTopHbIA NpPUMEHSIETCA B paboTax npwu
N3yYeHUN TENOBbIX U 3NEKTPUYECKMX SBMIEHWIA, B TOM 4mUCNe, AN U3MEePEHNIA
TensioT PacTBOPEHUA U TEMNJIOT XMMUYECKNX peakumin (Puc. 8); y4ebHblil MUKPO-
cKon - AN HabniaeHNa 1 UCCnefoBaHUA PasINYHbIX 00BEKTOB, B MPOXOAALLEM
yepe3 0OBLEKTMB CBETE, MO METOAY CBET/IONO MOJISA, a TaKXKe B OTPAKEHHOM CBeETe
(Puc. 5) un undposas okynsapHasa Kamepa ansa Mukpockornos SCMOS01300KPA,
paspaboTaHHas 4na NPUMEHEHNSA B TaKMX 061acTAX, KaK MUKPOCKOMNUSA, Hay4YHas U
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obpasoBatesibHas [edaTenlbHOCTU. bnarogapsi BbICOKOCKOPOCTHOMY WHTepeicy
USB 2.0 1 BbICOKOI YacTOTe KafpoB BCA MH(opMaLMa 0TOOpaKaeTcsl Ha 3KpaHe
MOHUTOpPA B pPeXxrMe peaslbHOro BpemMeHW, NpefocTaBnAf No/b30BaTet0 POBHOE
(6e3 ncKaXkeHWin) HenpepbiBHOE M306paxkeHNe (Puc. 6).

KOMMNekT no anekKTpoxXmmmnn npefHasHayeH 4na NnpoBefeHns naboparop-
HbIX OMbITOB C 3/IEKTPUYECKMM TOKOM. B KOMNMEKT BXOAAT: YCTPOMNCTBO ANA na-
60paToOpHbIX OMbITOB MO XUMUW C 3NEKTPUYECKM TOKOM (Puc. 1); BbINpAMUTESb
HanpskeHns (Puc. 2), obecrieynBarowmii NuTaHe yUYeBbHbIX 3KCNepUMeHTaIbHbIX
YCTaHOBOK MOCTOAHHbLIM Hanps>keHnem 4,5 B 1 nepeMeHHbIM HanpsXxeHnem 4,5 B
06LLEeN MOLLHOCTLIO He 60/1ee 7 BT npu npoBefeHNN eMOHCTPALMOHHbIX OMbITOB,
nabopatopHbIX paboT, MPaKTUKYMOB; rpadUToBble N MeAHble 3M1eKTPOAbI, NiaH-
LIeTKa A4N1A KarenbHoro aHanusa n gp. Komnaekt no 3neKTpoXmMmun no3sonset
pacLUMpUTb YMCNo NabopaTopHbIX OMbITOB U NMPOBOANUTL TakKue OMbIThl, KaK 3/eK-
TPO/N3 PacTBOPOB Pa3INYHbLIX COJEN, KACMOT, OCHOBaHWIA, 3/1IEKTPO/IM3 pacTBopa
COJIM Ha UHEPTHbIX 3/1EKTPOAAX, ABUXKEHME NOHOB.

Puc.1 Puc.2 Puc.3

Puc.6

Puc.4 Puc.5

Puc.7 Puc.8
Puc.1 YCTpomnCcTBO A1 3N1EKTPO/IM3a PAaCTBOPOB Y OP-2 C MNaHLLETKOW ANS
KanenbHOro aHam3a.
Puc.2 BeinpamuTens HanpsxeHns BC-4,5-M1.
Puc.3 JlabopaTopHas 6aHs 4N1d y4eHMYEeCKOro 3KCnepumeHTa.
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Puc.4 TepMOMeTP 3N1eKTPOHHbIA TIH-5,

Puc.5 Y4ebHblil MMKPOCKOMN «Brom-2».

Puc.6 Okynap USB kamepa SCMOS02000KPA.
Puc.7 MarHuTHaa MeLuasnka.

Puc.8 KanopumeTtp nabopaTopHbIi

Takoe obopyposaHue paboyero mMecrta Mo3BO/SET MHAWMBUAYaNN3MPOBATbL
00y4eHune, BbIMOMHATL 33[aHNA UCCNef0BaTeIbCKOro Xapakrepa, akTMB13NMPOBaTb
MbICIUTENIbHYIO AeATE/IbHOCTD.

icnonb3oBaHve NONNPYHKUNOHaABbHBIX KomniekcoB HAY «benl"Y» nos-
BONAET NOArOTOBUTL YUUTENEN, KOTOpble ByayT 06/1a4aTb YMEHUSAMI, NPesyCcMOT-
PEHHbLIMWN COBPEMEHHbLIMU TPeboBaHNAMU MUHUCTEPCTBA TPY/A, B TOM UNC/E:

* [lopgepxvBatb 6anaHC MeXAy CaMOCTOATE/IbHbIM OTKPbITUEM, Y3Ha-
BaHVEM HOBOIO M TEXHNUYECKON TPEHUPOBKOW, NCXOAS M3 BO3PACTHbLIX Y UHAMBK-
Aya/ibHbIX 0CO6EHHOCTEW KaXKA0ro 0by4aroLlerocs, xapakrepa 0CBauBaeMoro Ma-
Tepuana.

. COBMECTHO C O0OYy4YatoLMMUCS MPOBOAUTL aHaIM3 Y4YeOHbIX U
YKN3HEHHBIX CUTYaLIWiA, B KOTOPbIX MOXHO NPUMEHNTb XMMUYECKIIA aHaNn3,
. MpUMeHATb  COBPeMEHHble  06pa3oBaTe/lbHble  TEXHOMOTWW,

BK/1H0YaA MH(OPMaLMOHHbIE, a TaKXe LMpoBble 06pa3oBaTe/ibHble pecypchbl

. PaspabaTbiBaTb M peann3oBbiBaTb MpobiemMHoe 06y4yeHue, ocy-
LLECTB/IATbL CBA3b 00YUeHUs C MPaKTUKOWN.

*  BnageTtb (hoopmMaMu 1 METO4AMU 06YYEHUS, B TOM YMC/E BbIXOAALLMMU
3a paMKM y4ebHbIX 3aHATUIA: NMPOEKTHAsA AeATeNIbHOCTb, 1abopaTopHble 3KCrepu-
MeHThbI [1].

Bnarofapa HaMunO NOMKYHKLMOHa/IbHOTO KOMM/IEKCA B NpoLecce npe-
noAaBaHna AMCUMNINHBI «MeToauKa 00yyYeHNsa XMMUU», YBeNndunacs Aons ca-
MOCTOSTEe/IbHOW PaboTbl CTYAEHTOB, NPenoaasarTen nepeLwsin OT BbIMOHEHNS Yn-
CTO MH(OPMALMOHHOW (YHKLUMN 0OYYeHUs K peasv3aumn KOHCY/bTaTUBHO-
KOOPANHUPYIOLLEN, YTO rapaHTMpyeT NpoYHOe U 0CO3HAHHOE YCBOEHME Yy4ebHOro
mMaTepuana, TaK Kak OH CTaHOBWUTCA MPEeAMETOM CaMOCTOATE/IbHbIX CUCTEMHbIX
[EACTBWIA CTyeHTa — OT MEePBUYHOrO BOCNPUATUS U OCMbIC/IEHUS Yepes npumve-
HEHWe YCBOEHHbIX 3HAHWIA N YMEHWIN Ha NPaKTUKe K X 0606LLEeHNIO U cucTeMaTu-
3aUnn. ITO peasin3yeTca npu N3yvyeHUn Takux TeM, KaK 3/1eKTPO/n3, NonyyeHme n
pacrno3HaBaHWe rasoB, KpUCTa/INOrMApPaThl, IKCNEPUMEHTLI MO pacno3HaBaHWUIO yr-
NIeBOAOB, OnpefeneHne xapakrepa cpegbl pas/IMYHbIMU MeTofamMu, XUMUYECcKue
CBOWCTBa MeTa/l/I0B U Ap.

[MepeHOC aKueHTa Ha MHTepecbl 00y4YatoLLerocs, Ha MakCMMaslbHO BO3-
MOXXHYHO peanin3aumio ero CrnocobHoCTel, Ha ero akTMBHOCTb B 00y4eHMW ABNAET-
CSt OCHOBHOM cTpaTernei Bbicwero obpasoBaHusi B HAY «benlY», yto rapaHTu-
pyeT NOAroTOBKY BbICOKOKBa/IM(IMLMPOBAHHOIO CreLmanncTa.

Cuctema opraHmsauumn obydeHmsa xmmumn B HAY «benl"yY» HanpasneHa Ha
(hopMUpoBaHME Y CTYAEHTOB YMEHNA CaMOCTOATE/IbHO paboTaTb, C TOYKM 3pPeHUs
[eATeNbHOCTHOr0 NoAxo4a — CaMoCTOSTe/IbHO OCYLLLECTBNATL YUEOHYHO AesaTeb-
HOCTb, OPMEHTMPOBaHHYIO Ha NMPOJeCCNOHANBHYO AeATeIbHOCTb BYAYLLEro y4u-
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TeNnsa Xumuu.

AhheKTMBHOE peLLeHMe 3TOM 3afa4mM Npu cTaHAapTHOM noaxoge K obyuye-
HUIO0 HEBO3MOXKHO. Heobxoamma nepectpoiika y4ebHOro npotecca m3 nacCUBHOro
YCBOEHWNSA 3HAHWA U YMEHWIA, K KOTOPOMY MpuyYaeT TpaauuMoHHas NeKUUOHHO-
CeMmMHapcKas CUCTeMa, B aKTUBHbIA MPoLEecc X A00bIBAHNA 1 fa/lbHELLErO Npu-
MEHEHUSA C NOMOLLbIO MHTEHCUBHbIX TEXHOMNOIMIA 00YYeHus.

HanpaBneHHOCTb Ha TeXHO0or3aumo nNpegMeTHOro obyyeHns — OAHO 13
NPUOPUTETHLIX HanpasneHnin B HAY «benl"Y» onpefenseMbiX TeHAEHUMAMN CO-
BPEMEHHOro 06pa3oBaHus.

Takum 06pa3om, MCMob3oBaHME MOMUDYHKUNOHASIbHBIX KOMIMIEKCOB Ha
3aHATUAX Kypca «MeTomKa 06yYeHUsT XUMUN» MOXKET OblTb BapuaTUBHbIM, YTO
OyneT onpeaenatbca Lenbio 06y4veHns, 0CO6eHHOCTAMKN 0BYyYarOLMXCA U cofep-
YaHnem yyebHoro marepuana. OL4HOBPEMEHHO C 3TUM KOMIM/EKCbI CMOCOBCTBYHOT
Pa3BUTUIO Y CTYAEHTOB YMEHWIA: aHAIMTUYECKMX - NMPeAnonararoLmx HaxoauTb v
BbI4ENATb CYLLECTBEHHYIO W HECYLLLeCTBEHHYHO MH(hOpMaLMIO, aHaIN3NPOBAThL €ee;
MPaKTUYEeCKMX - NO3BOJIAKOLLMX NUCMONb30BaTh TEOPETUYECKME 3HAHUS HA MPaKTK-
Ke Mpu N1aHMpoBaHUN AEeNCTBUIA B XO4e PeLLeHns cuTyauun; TBOpUeCKnx, obec-
NeynBatoLLMX KpeaTMBHbIN NOAXO0[ K PeLleHuo MPo6/ieMbl; KOMMYHUKATUBHBIX -
(hOpMUPYIOLLMX W pPa3BMBAIOLLMX HaBbIKM OOLLEHNA U BLICTYNNEHWUA Nepes ayau-
TOpKWe, 4To HeobxoaAMMO ByayLeMy neJarory.

CnuMcoK 1cnonb30BaHHbIX NCTOYHMKOB:
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