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«Xumuu Hu Koum 06pA30M HAYYUMBC HEBO3ZMOICHO, He 8UAA8 CAMOU
NPAKMUKU U He NPUHUMAACH 34 XUMUYeCKUue OnepayuiLy.
M. B. JIomonocoe

AHHOTaNUsA: B JJAHHOM CTaTh€ PACCMOTPEHA 3HAYMMOCTh XMMHUYECKOI'O SKCIEpPUMEHTa B
mporecce OOydeHUss XMMHH M €ro BIHMSHHE Ha ydamuxcs. [IpuBeAeHBI BHUIBI XUMHUYECKOTO
skcriepuMenTa. [Ipennokena HoBasi MeTonuyecKas pa3paboTKa MPOBEICHUs 3aHATHS MO XUMHUU C
MPUMEHCHHEM BHUPTYalbHBIX ONBITOB — «KuHO B KONMOe». B pabore paccMOTpeHBI OCHOBHBIC
MIOJIOKEHUS JTaHHOM METOAMKH, €€ OCHOBHBIE NPEHMMYLIECTBA, METOAbl M NPUEMBL. ABTOPOM
MPEJICTABJICH TEIarorHYecKuil OMBIT 00 WCIONB30BaHUU JAHHOW METOAMYECKON pa3paboTKu Ha
3aHATUSAX 1O xuMmuu. JlanHas Meronuyeckas pa3paboTkKa MOXKET OBITh IOJIe3HAa HE TOJBKO
MPENOJABATENSIM XUMHUH, TaK KaK PACCMOTPEHHBIE TEXHOJIOTHH OTHOCATCS K METAlpEAMETHBIM,
oOIIenearoriueckuM ~ COBPEMEHHBIM ~ 00pa30BaTEeNbHBIM ~ TeXHOJOTHsM. HoBHU3Ha JaHHOMN
METOAMYECKON pa3pabOTKU 3aKIIOYaeTCs B TOM, YTO OHA COACPKUT NPUHIUIIUAIBLHO HOBYIO
KOHLICTILINIO OPTraHU3alMK BUPTYaIbHBIX OIBITOB HA 3aHATHUAX 110 XUMUHU.

BBenenmne: XuMus TPaJWLIMOHHO CYHMTAETCS OJHOM U3 CaMBIX CJIOXHBIX IUCIMIUIUH B
LIKOJIBHOM Kypc. CBSI3aHO 3TO C TE€M, YTO HM3y4yeHUE XUMHH TpeOyeT ONpEeIe]IeHHOIo 3araca
MeTanpeIMETHBIX 3HaHUH ((hr3KKa, MaTeMaTHKa, OUOJIOTHs ), TIPUMEHEHUS JIOTUYECKOTO MBIIIICHUS
M yMEHHUS 3allOMUHATh W TMPHUMEHSATH OONBIION 00beM TeopeThdyeckoil mH(popmanuu. MMeHHO
MI03TOMY Ha Ha4aJIbHOM dTare 00y4eHus JeTeil XUMUU OJIHA U3 OCHOBHBIX 33]1a4 YYUTENsl — I0Ka3aTh,
YTO 3TOT IPEIMET MOXKET ObITh MHTEPECHBIM, IIPOCTHIM U NOHATHBIM. HO XUMUSI — 3TO HE TOJNBKO
pacuétel, GOpMyINbI U ypaBHEHHA. JTO B MEPBYIO OUEpeIb MPAKTHYECKas U IKCHEPUMEHTATbHAs
HayKa, M3y4aTh KOTOpPYH0 Ha Oymare mpocto HeBo3MokHO [1]! K cokanenuio, coBpeMeHHas
TEHJCHIIMS MPENoJIaBaHusl XMMHH B IIKOJIE MPAKTUYECKU CBOJUT Ha HET J0ObIe J1abopaToOpHBIE
paboTel U 3KcrmepuMeHThl. Eciau memaror cBOOOAHO BIIAJEET XUMHUYECKHM SKCIIEPUMEHTOM H
IPUMEHSIET €ro JUIs NMPUOOpeTeHMs YdYalllMMUCS 3HAHUM M YMEHMH, TO ydalluecs ¢ MHTEpecoM
U3Y4al0T XUMHUIO.

IIpy OTCYTCTBMM XMMHYECKOTO HKCIIEPUMEHTA Ha YPOKAX XMMHUHU 3HAHUS YYallUXCSl MOTYT
npuodpectu GopMalIbHBIN OTTEHOK — PE3KO MajaeT UHTepec K npeamery. Pedsta yacto He 3HAIOT,
KaK TIIaxHET CEpPOBOAOPOJ, KakK IOJb30BaTbCS IHUIETKOM M Kak 3axkedb cnupToBky. Ilpm
BBINIOJITHEHMH XHMHYECKOIr0 IKCIIePUMEHTa yqyalmecs:

® y3HAIOT MHOT'O HOBOTO O XMMHUYECKUX BEILECTBAX U UX CBOWCTBAX
3aKPEIISIOT UMEIOIIMECS 3HAHUS
3aKpeIUISIOT 3HAHUSI O TEXHUKE O€30MaCHOCTH B KaOMHETE XUMHHU
y4darcs MOATBEPKAATh 3HAHUS XUMUYECKUMHU OIbITAMHU
y4darcs aHAJIU3UPOBaTh, J1€1aTh BHIBO/IbI, BHIABUTATH TUIIOTE3bI
proOpeTarT yMeHue padboTaTrb CaMOCTOSITEILHO
Takum o0pa3om, XUMHYECKH A IKCIIEPUMEHT NIOMOraeT Mmeaarory:
e chopMHpPOBATH HHTEPEC YYAIIUXCSI K XUMHUHU KaK K HayKe U Y4eOHO! AHUCIUIITNHE
® BOBJIEKAET yYalllUXCsl B HAYYHO-UCCIIEOBATEIbCKYIO AEATEIbHOCTD
® AKTUBU3UPYET BCE IPYMIBI YUAITUXCS, KaK CUJIBHBIX, TAK U CPEAHE U cIab0yCreBaromuX
XuMHYeCKHI IKCIIEPUMEHT yIUBJIseT MHOT000pa3ueM BHIOB:
® JIEMOHCTPAIIMOHHBIN SKCIIEPUMEHT
71a00paTOPHBII OMBIT
npakTuyeckas pabora
JOMALIHUI SKCIIEPUMEHT
3aHUMATEJIbHBIE OTIBITHI
Emé oauH BUA XMMHYECKOTO SKCIEPUMEHTa — 3TO gupmyanvHvle onsvimpl. OCHAILIEHHOCTh
XMMHUYECKOro KaOWHEeTa HE BCErJa MO3BOJSET YUYUTENO0 MPOJIEMOHCTPUPOBATH BCE OIBITHI, BEIb
MHOTHE U3 HUX JOJDKHBI TPOBOIUTHCS C HCIIOJIB30BAaHUEM CIIEIIMATILHOTO 000pYI0BAHUS, BBITSKHOTO
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mkada, a HEKOTOPbIE XMMUYECKHE PEAKIUHU MPOTEKAIOT B TEYEHHUE UIUTEIBHOTO MEPUOa BPEMEHH
(Koppo3wsi, BBHIBETPUBAHHE MHHEPAJOB M T. 1.). B 9THX ciydyasx memaror MOXeT MpPUOErHYTh K
MIOMOIIHM BUPTYAJIbHBIX OIBITOB [2].

OcHoBHast 4aCTh:

IHosicHuTeIbHASA 3aNIMCKA:
MecTo 1aHHOT0 3aHATHSA B 001€ell yueOHOIi mporpaMmMe: KOMOMHUPOBAHHOE 3aHATHE
Bo3pacr gereii, Ha KOTOPBIX OHO paccunuTaHo: ot 14 1o 17 ner
Lean u 3a1a4uu 3aHATHUSA:
Oopa3oBaresibHbIE:
® XapaKTepu30BaTh XUMHUUYECKUE PEAKIIUU
® yMETb NPOBOJIUTH U OOBSICHATH MIPOCTEHIINE XUMHUYECKHE IKCIIEPUMEHTBI
® pa3nuyath OMacHbIC U O€30MacHbIC BEIIECTBA
® HaxOJUTh YEPThl, CBUACTEILCTBYIOMIKE 00 OOIMX MPU3HAKAX XUMUYECKUX MPOILIECCOB
U UX pa3inuusix
® [IPUBOJUTH MPUMEPHI PA3HBIX TUIIOB XUMUUYECKHUX PEAKIIUMA
JIMYHOCTHBIE:
e (Oco3HaBaTh EAMHCTBO U IIEJIOCTHOCTh OKPYKAIOIIEr0 MHUPA, BO3MOXXHOCTH €ro
M03HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JJOCTUKEHHUI HayKU
e (Oco3HaBaTh CBOM MHTEPECH], HAXOAUTh U N3y4YaTh B YUEOHUKAX MO Pa3HbIM MpeIMeTaM
Matepuai (13 MaKCUMyMa), UMEIOIINNA OTHOIIEHHE K CBOMM MHTEpEcam
e [locreneHHo BrICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHHUE, OCO3HABATH
noTpeOHOCTh ¥ TOTOBHOCTD K CaMOOOPa30BaHUIO

MeranpeaMeTHbIE:
e B auasore ¢ yuuTesieM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BRIPAOOTAHHBIE KPUTEPUH
OILICHKHN

e AHanu3upoBaTh, CPaBHUBATh, KiIaccU(UIUPOBATh W 0000mATh (DAKTHI U SIBIEHUS.
BbIABIATE NPpUYMHBI U CIEACTBHSI IPOCTHIX SBJICHUI
e CTpouTh JIOTUYECKOE pACCYXJEHHE, BKIIOYAIOLIEE YCTAHOBJIIEHWE MPUUYHUHHO-
CJIEICTBEHHBIX CBA3EH
e [loHnMas MNO3MLHMIO JPYroro, pasziauyaTh B €ro peyd: MHEHHE (TOUYKY 3peHus),
JI0Ka3aTeNbCTBO (APTryMEHTHI), (DaKThl; TUIIOTE3bl, aKCHOMBI, TEOPHH.
IIpeanoJsiaraeMselii 00pa3oBaTe/IbHbIN pe3yabTaT JaHHOIO 3aHATHSA: YBEIMYUTh YPOBEHb
y4eOHOM MOTHBALMM YYaIIMXCs, MOJACTETHYTh MHTEPEC K HM3YYEHUIO HOBOTO MaTepuayla M €ro
IIPUMEHEHHIO Ha IIpaKTUKe
dopma npoBeAeHHUs 3aHATHA: 3aHIATHE-CEMUHAP
Heo0xoauMoe 000pyaoBaHue: KOMIIBIOTED, TPOSKTOP
IIpoxonxuTeIbHOCTD 3aHATHS: 4 aKaJEMUYECKUX Yaca

Onucanne X012 3aHATHSA:

B O6L€JII/IH€HI/II/I ((COBpeMeHHaZ XUMHUA B peHIeHI/II/I OJINMMIIMAAHBIX 3a1a4Y» MBI C pe6$ITaMI/I
4acTO TOJIb3YEMCSl PA3AUYHBIMU GUOAMU XUMUYECKO20 IKCHEPUMEHmA, WN3Y4aeM TEXHUKY
6630HaCHOCTI/I, y‘II/IMCH HpaBI/IJ'II)HO TpaKTOBaTI) 1 OIINCBhIBATH pe?)y.]'II)TaTI)I OIIBITOB M HpOCTO
«Tr00yeMcsh XUMHEH, TO3HaeM KpacoTy 3TOH yIMBUTEIHLHONW U MHOTOTpaHHOM Hayku. He o0xoasTcs
HallIyk 3aHATUA U 663 BI/IpTyaJ'H)HI)IX OIIBITOB. MHe KakK neglarory, BCeraa I/IHTepeCHO, KaK Ha MOﬁ
MpeIMET CMOTPST YJalluecs, YTO UX B HEM MPUBIEKACT, MOMUBUPYS KANHCOIL PA3 8038PAUAMBCS K
3AHAMUAM.

NMeHHO 3TO 1 MOOYIUI0 MEHS K CO3JaHUI0 JaHHOW METOau4YecKor pa3paboTku: «KuHo B
KOJ10€» WM XUMHUYECKHH KHHOTeaTp. YdJamumcs ObUIO MPEIIOKEHO MOATOTOBUTH K 3aHSITHIO
0001 6UOEOPONUK C XUMUYECKUM DKCIIEPUMEHTOM, OIBITOM, PEaKIuel (BHUACOPOIUKU MOMKHO
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ObUIO HAWTHU U CKa4YaTh Ha 000 Tu1aTdopme cetu nHTepHeT). Ha 3aHATHH MBI yCTPOMIIN HACTOS NN
KUHONPOCMOTp! MBI 03HAKOMHIIUCH CO BCEMH IKCIIEPUMEHTAMH, OOCYAMIN UX, KaX bl ydaruics
BBICKA3aJICsl, YTO TIPUBJICKIIO €r0 UMEHHO B 3TOM OIIbITe (pUCYHOK 1-2). B X011e mpoBeIcH s 3aHATHSI
00CYMIIN TEXHUKY BBIMOJIHEHUS SKCIIEPUMEHTA, OIINOKH, BO3MOYKHOCTh PEAIM3alMK 3TOTO OIbITA B
YCIOBHSIX HAIIET0 XHMHUYECKOro KaOWHEeTa M JaXXe BBIIBIWIIM HEKOTOPBIC TNPEMJIONKEHHUS IO
YIIyYIIEHUIO Ka4yeCTBa dKCIIEPUMEHTA.

-

Pucynok 1,2. 3anstue «Kuno B kon6e» B 00beanHeHnn «CoBpeMeHHasi XUMUS B PEIICHUN

OJIMMIIMAAHBIX 3aJa4», FOHbIC XUMHUKHU

3anamue «Kuno 6 konbe» no3eonuo yuauqumca no-H0BOMy B3IVIIHYTb HA XUMUIO, KaXKIOMY
yJIal0Ch OTKPBITh JJIs1 ce0s1 KaKOi-TO HOBBIA ONBIT MM peakiuio. Vcrnonp30BaHNe BUPTYaIbHOIO
OTBITa 3aMETHO YBEIUYMJIO YPOBEHb YUYEOHOH MOTHMBALIMM YYAIIHMXCS, MOJCTETHYJIO HWHTEpEC K
M3YyYEHHUIO HOBOI'O MaTepuaa 1 ero npuMeHeHuo Ha npaktuke. [lonasstoniee 601bILIUHCTBO peOsT
MIOJIOKUTEILHO OLIEHUJIU TaKOW OMbIT. Marepuai 3aHATUsl ObLII OCBOEH 04€Hb 3((HEKTUBHO.

HeocnopumpiM mpeuMyIiecTBOM JAHHON METOIWYECKON Pa3pabOTKH 3aHSATHsS SBISETCS TO,
4TO OHA 0OCHMAMOYHO 11€2KO MPancgopmupyemca noo oooi 0py2oii npeomem v, MOXET OBITh, C
YCIEXOM MCII0Ib30BaHa JUIsl POBEICHUS 3aHATHH B IPYTUX O0BEANHEHUSX.

MeToanyecKue peKOMeH/IaluH M0 MPOBeIeHUI0 JAHHOTO 3aHATHS .

B xoz1e Bcero KHHOPOCMOTpa ydaIuMcst ObLI0 MPeTI0KEHO 3an0IHUND IKCREPHIHBLIL IUCHL,
OLICHMBAJIaCh 3pEeNMIIHOCTh ombiTa (1-5 OamnoB), opuruHanbHOCTh ombiTa (1-5  Gamsos),
o0BsICHEHHE pe3yabTaToB ombITa (1-5 6annoB) u obiee BreyaTieHue oT npocMmotpa (1-5 6amnos)
(pucynoxk 3). Tako# moaxo/1 y9uT peOaT HECTH OTBETCTBEHHOCTH 3a CBOU PEIICHUS, TyUIlle TOHUMATh

ce0s U CBOMX CBCPCTHUKOB, HAKAIUINBATDH OIIBIT KpHTH‘-ICCKOﬁ OLCHKH.

—— f.;e‘
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Pucynoxk 3. 3anstue «KuHo B kon6e» B 00beinHeHn «COBPEMEHHAs! XUMUS B PEIICHUH
OJIMMITMAJHBIX 3a/1a4», IKCIEPTHBIHN JIUCT

MeTtoanyeckue peKOMeHAAlMH Ha Nepro 0JImKaiiero nocjaeaeicTBus:



Hmozcu 3anamusn TONBOAATCS MyTEM TOJCYETa OLEHOK HAa IKCHEPTHBHIX JIMCTAX M TaKUM
0o0pa3oM OmpeneNsitoTCs OTIAMYUBIINECS 1eTU (3—5 YenoBeK, B 3aBHCHUMOCTH OT HarOJHSIEMOCTH
rpynnsl). /lna 3akpenienus umoz2o6 3aHAMUA Mbl C YUYAIUMHUCS COCTABWIIU «UeK-IUCM» C
onvlmamu, KOTOpbIE Mbl C pedsITaMH XOTUM B Oy/IylIeM MOBTOPUTH HA 3aHATHUSX !

® MHOT'O TI€HBI U3 HUYETO
©30JI0TOH JOXKIb

® CTUIIETCKAasl HOYb

e TOpAYU JIEN

HOHble XuMUKH TaKKe BBIIBUHYIIH MPEJI0kKEHHE MOMPoOoBaTh ce0sl B KaueCTBE OIepaTopoB U
PEXKHCCEPOB XUMUIECKHUX IKCIIEPUMEHTOB. UTO K, MOCMOTPHUM, YTO U3 ITOTO MOTYyUUTCs !

P.S. srcoume nac na 6onvumux sxkpanax!

3akiloueHue: B HaHHOﬁ CTaTbE PaCCMOTPECH HOBBIM moAaxoa K IMPOBEACHHUIO BUPTYAJIbHOI'O
OIIbITAa Ha 3aHATHAX 110 XMMHH. I[aHHaﬂ METOJHUYCCKAasA pa3pa60TKa IIOMOXCET 1egaroraM 110 XuMHun
paSHOO6paSI/ITB 3aHATHUSA, BHECTU B HUX JJICMCHT TBOPUYCCTBA U IMO-HOBOMY B3ITISIHYTH Ha XHMHUIO.
XuMus — 3TO Maruvs, a Y4duTClib XUMHUHU HaCTOﬂHII/If/'I BOJIHIG6HI/IK, KOTOpHﬁ MOXET IIOKa3aThb
yqamumcesa KpacoTy U y,I[I/IBI/ITeJ'IBHHﬁ MUP 9TOM HAyKH. HOI[apI/ITe BalllM y4YallTUMCs Maruio!
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