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I[HosicHUuTe IbHAA 3alIMCKA

AKTYaJIbHOCTDH NMPOTrPaMMbl B TOM, YTO OHA CO3/1a€T YCJIOBHUSA JUIS COIMAILHOTO, KYJIbTYPHOTO U
npo(heCCHOHATLHOTO  CAMOOTIPECIICHUsI,  TBOPYECKOW  caMopealu3alud  JTUYHOCTH  peOEHKa,
dbopMUPOBaHUS XUMHUYECKOW TPAMOTHOCTU. 3HAHMS M YMEHHUS, HEOOXOMUMBbIE [UIsl OpraHU3al|H
UCCJICIOBATENILCKOM  JIEATENBHOCTH, B OyAylieM CTaHyT OCHOBOW JJisi OpraHu3alud HAyYHO-
HCCJIEIOBATENBCKOM 1eATEIbHOCTH B By3aX, KOJUIEKaX, TEXHUKyMax | T.1.

3aHATHS B JACTCKOM OOBEAMHEHWHU TO3BOJSAT MPOOYIUTH Y OOy4YarOMIMXCS HUHTEPEC K XUMHU —
OJIHOHM M3 CIOKHEHMIINX, HO MHTEPECHEHUIINX HAyK, MOHITh CYTh €€ SIBJICHHUH C MOMOIIBIO MPOBEICHUS
XUMHYECKHX OJKCIIEPUMEHTOB C UCIOJIb30BAaHUEM COBPEMEHHON HHQPPOBO maboparopuu. Ha
CETOAHSIIIHUN JIeHb JaHHas 3a7adya CTOMT 0CO0O0 OCTPO, MOCKOJbKY B CTpaHE €CTh HEOOXOAMMOCTH B
CTaOUITPHOM TPUTOKE MOJIOJBIX CIICUATUCTOB B O0JIACTh BBICOKUX OWOXMMHUYECKUX TEXHOJOTHUH,
HAHOTEXHOJIOTUI U IPYTUX COBPEMEHHBIX HHTEPECHEUIITUX CIIEUATbHOCTEH.

OTaNYUTETbHON 0CO0EHHOCTHIO TMPOrPaMMBbl SBJISCTCS JICATEIBHOCTHBIA MOAXOA K Pa3BUTHIO
JUYHOCTH peOeHKa yepe3 yuyeOHO-UCCIIe0BATEeNbCKYIO AeATeIbHOCTh, XUMUYECKUN SKCIIEPUMEHT, padoTy
¢ nudpoBoii 1abopaTopueii, KOTOPHIE JAIOT BO3MOXHOCTh KaXJI0My 00ydaromeMycsi TOUyBCTBOBATh Ce0s
B POJIM YUE€HOTO, HCCIIEI0BATENS, SKCIIEPUMEHTATOPA, TPUOTKPHIBAIOIIETO ABEPh B HOBOE, HEM3BECTHOE.

HoBu3Ha maHHOW MPOrpaMMBbI 3aKIIOYACTCS B BO3MOXKHOCTH W3YYCHUS YYAIIUMHUCS HOBBIX
MPAKTHYECKUX paboT, HE paccMaTpUBAaEMbIX MPOTPaMMOM MpeaMeTa, C HCIOJIb30BaHHEM LUMPOBOH
nabopatopun 1eHTpa «Touka pocTta». IDTO CIOCOOCTBYET MOBBIIIEHHWIO MOTHBAIMA K CaMOOOYYEHHIO,
CaMOCOBEPILIEHCTBOBAHUIO U JIajbHeHIIeMy MpodeccnoHaIbHOMY CaMOOIIPEICTICHHUIO YaIlerocs.

Anpecat nporpammbl: yuamuecs 13-15 ner. Bo3pacTHbie 0cOOEHHOCTH AETEH JaHHOTO BO3pacCTa:
T10003HATENFHOCTh, HAOMIOIATENbHOCTh; HMHTEpPEC K XUMHUYECKHM IIpolleccaM; jKelaHue paboTaTh ¢
nabopaTopHBIM 000PYI0BaHUEM; OBICTPOE OBJIAJICHUE YMEHUSAMH U HABBIKAMHU.

O0beM U CPOKHU OCBOECHHUS MPOrPaAMMBbI:

[Iporpamma paccuntana Ha 1 rog oOydenus, 00bem mporpammsl - 17 gacos.

YpoBeHb nNporpaMmbl — 6a30BBIH.

Oco0eHHOCTH OpraHu3aluu 00Pa30BaTeILHOIO NMpolecca:

3aHATHUA TPEANoJiaraloT He TOJIBKO HW3YyYeHHE TEOPeTHUYECKOTOo MaTepuana, OHHM Takke
OPUEHTUPOBAHBI HA PA3BUTHE MPAKTUUYECKUX YMEHHUI U HaBBIKOB CAMOCTOSITEIbHON IKCIIEPUMEHTAIBHON U
UCCJICIOBATEIILCKOM JIEATSIILHOCTH yJanuxcs. Pedsra HaydaTcss CTaBUTh MPOCTEHIIINAE OMBITHI, PadOTaTh C
peakTUBamMu, JaTtuvkamMu pH, Temmeparypbl, SJIEKTPONPOBOJUMOCTH, ONTHYECKOW IUIOTHOCTH;
IUTAHUPOBATh CaMOCTOSTENNbHYIO PaOOTY Ha/l BHIOPaHHOUM TeMOil, 0hOpMIISTh pe3ysibTaThl pabOTHI.

Opranu3zannoHubie popMbI 00ydeHHA: BCEM COCTaBOM.

Pexxum 3ansaTuii: o0yuaommecs 3aHuMaioTcs 2 pasa B Mecil 1o 1 gacy. [IpogomxuTenbHOCTh
OJIHOTO aKajieMuyeckoro yaca — 40 MuHyT.

esu 1 3a5a44 NPOrpaMmsbl.

IJeny — pacipenue 3HaHUH 10 MPEIMETY, CO3JaHHe BOCIIUTHIBAIOLIEH cpe/bl, 0OeceunBaroe
AKTHUBM3AILMIO MHTEIJIEKTYaJIbHbIX HHTEPECOB YYalUXCs B CBOOOIHOE BpeMsi, (OPMUPOBAHUE Y yUAIIUXCS
YCTOMYMBOTO MHTEpECa K MHUPY BEUIECTB M XMMHUYECKHUX IpPEBpallleHHH, MpruoOpeTeHne HeoOXOIMMBbIX
MPAKTUYECKUX YMEHUN U HaBBIKOB 110 JAOOPATOPHOM TEXHUKE, B T.4. IUPPOBO.

3aoauu:

Jluunocmmuvie: BOCIUTHIBATH YOEXKJIEHHOCTh B BO3MOXKHOCTH IO3HAHMSI 3aKOHOB MPHUPOJBI, B
HEOOXOUMOCTH Pa3yMHOI'O MCIOJIb30BaHUS JTIOCTH)KEHUN HAyKM U TEXHUKHU, BOCIHUTHIBATH OTHOIIEHHUS K
XUMHHU KaK K 3JIEMEHTY 00IIIeueIOBeYeCKOM KyIbTYypHI.

Memanpeomemnule: pa3BUBaTh YMEHUS M HABBIKM YYalllUXCsl CAMOCTOSITEIbHO paboTaTh C HAy4yHO-
HOIYJIIPHOW JIUTEPaTypoM, YMEHUs MPAaKTUYECKH NMPUMEHATh XMMHMUYECKHUE 3HAHUS B KU3HU, Pa3BUBATh
TBOPYECKHE CIIOCOOHOCTH, (POPMUPOBATH Yy YYAIIUXCSl aKTUBHOCTh M CaMOCTOSITEIbHOCTh, MHHUIIMATUBBI,
aKKypaTHOCTb U OTBETCTBEHHOCTH. [10BBIIIATh KYJIbTYpYy OOIIEHUS 1 TIOBEICHUS.



IIpeomemmspie: ciOCOOCTBOBATH CaMOPEAIN3aIl B H3yYCHUN KOHKPETHBIX TEM XHMHH, Pa3BUBATh U
NMoAACPIKUBATH O03HAaBaTEJILHBIN HHTCPCC K U3ZYUCHHUIO XUMUH KAK HAYKH, MO3HAKOMHUTL Yy4YalllUuXCsAa C
MOCJICTHUMH JIOCTHKCHUSIMA HAayKd W TEeXHUKH (mudpoBor mabopaTopueii), choOpMHpOBaTH YMEHUS
HaOJII01aTh U OOBSACHATh XUMHUECKUE SIBJICHUS, MPOHUCXOJAIINE B MPHUPOJE, OBITY, AEMOHCTPUPYEMBIC
YUUTEIICM.

Ilnanupyemsl pe3yabTaThl.

IIpenmeTHbIe pe3yabTATbI 00yYeHU:

Pa3BuTHe HaBBIKOB BBIMOTHEHUSI PaOOT UCCIIEIOBATEILCKOIO XapaKTepa;

Pa3BuTne HaBBIKOB MOCTAHOBKH IKCIIEPUMEHTA;

Pa3BuTHe HaBBIKOB pabOThI C JOTOJHUTEIHHBIMA HMCTOYHHKAMH HH(OpMAIMU, B TOM YHUCIE
3JIEKTPOHHBIMH, a TAK)KE€ YMEHHSIMH MOJIb30BaThCs pecypcamu HTepHET;

[IpodeccrnonansHoe caMooIpeieTICHHE.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHs :

BJIaJICHUE HABBIKAMHM ITO3HABATEIILHON M Y4€OHO-UCCIIEI0BATEIbCKOM IEATEbHOCTH,

yYMEHHE TMPOJYKTUBHO OOIIATHCS M B3aWMOJEHCTBOBATH B IMPOIIECCE COBMECTHOM AESTENBbHOCTH,
U3JIaraTh CBOIO TOYKY 3PCHUS;

ucnoJib3oBath cpencrea UKT;

OCBOEHHE CIIOCO00B pelieHHs MPoOIEeM TBOPUECKOTO U TTIOMCKOBOTO THIIA.

JIN4YHOCTHBIE Pe3yJbTAThl 00yUCHUS:

pa3BUTHE JIMYHOCTHOTO MHTEJUIEKTYaIbHOTO MOTEHI[HAIa 00y4YaroIerocs;

pa3BUTHE TOTOBHOCTH M CIOCOOHOCTH OOYYaIOIIMXCS K CAaMOPa3BUTUIO W JIMYHOCTHOMY
CaMOOITPEAETIECHHUIO;

BOCIHUTAHHE Y OOYYaIOIIMXCS HABBIKOB CAMOKOHTPOJS, pediexkcuu, M3MEHEHHE HX POIH OT
IMaCCUBHBIX HAOIIOJATENEH 1O aKTUBHBIX MCCIIE0BATEIIEH.



Coaepxxanue yuyeOHOro Kypca

Pasznen 1. Beeaenne (1 u).

Teopus. KomIiuiekToBaHuE TPYII YYalIUXCsl IEpBOro rojaa odydeHus. Beepenue B mporpammy:
HeNU U 33/1a4d KpYyXKKa, 00CykJeHue IIaHa padoThl, 3HAKOMCTBO ¢ KaOWHETOM XHMHUH, J1aO0OpPaHCKOIL.
3HaYMMOCTh XUMUYECKHUX 3HAHHUI B TOBCEAHEBHOM KU3HU YesioBeka. BemecTBa Bokpyr Hac. MHCTpyKTaxu
0 TeXHHUKE 0e30MacHOCTH, MOKApHOH 0€30MaCHOCTH U OXpaHe Tpy/Aa B XMMHUECKOH J1abopaTopHH.

IIpakmuxa. AnxetupoBaHue Ha Bxoje. Oka3aHue NepBOi TOMOIIHU.

Pa3znea 2. 3HakoMCTBO ¢ J1a00paTOPHBIM 00OpYyAOBaHHMEM, HarpeBaTeJbHbIMH NPHOOpPaMu.
Texnuka 1adopaTopHbix pador (2 4).

Teopus. besomacHas pabora co ctekioM, npodbkamu. [IpaBmia orGopa BemecTB (BOIBI, COJH).
Bi3pemmBanue. Pasnosecsl. HaBecka. MepHas nocyna (MepHble cTaKaHbl, KOJIObI, IUJINHAPBI).

IIpakmuxa. 3HAKOMCTBO ¢ J1aOOpaTOpHBIM OOOPYAOBAaHHMEM U IOCYAOH, TpeOOBaHUSIMH,
IpeabsBIsEMbIMU K XpaHeHHI0 o0opynoBaHus. HarpesarenbHble NpuOOpBI: CIMPTOBKA, CYyXO€ IOpIOYEE,
AIIEKTPOIUINTA, BOJSHAS W IecyaHas OaHs, TeMIlepaTypHble NAaTYMKA — IUIATHHOBBIA M TEPMOIIAPHBIM.
[TpaBuna HarpeBaHus NpoOUPOK C BOJHBIMU PACTBOPAMHU.

JlabopaTopHblie paGorbl. HanuBaHue, HacbllaHME M IEPEMELIMBAHUE BEIIECTB, PACTBOPEHUE
TBEPABIX BEILIECTB B BOJE, HarpeBaHue. CpaBHEHHE TeMIEPaTyp KUIEHUS JUCTULIMPOBAHHON U BOJOIPOBOAHOM
BOJIBI, PaCTBOpPA COJIM B BO/JIE (C TIOMOIIBIO JATUYHNKA TEMITEPATYPhl M TEPMOMETPA).

IIpakTndeckas padora Ne 1. 3yueHue cTpoeHus nnameHu.

Pazngen 3. Meroasl no3Hanusa B xumun (1 1).

Teopus.  HaGnromenue (OCHOBHOM METOJ MO3HAHWSA), ONKCAHHWE, CPAaBHEHHE, MOJCIUPOBAHUE.
['mnore3a W SKCIEPUMEHT, MBICIUTEIbHBIA M peaJbHbIA 3KCIEPUMEHT, (PUKCHpOBaHUE pe3yibTara
IKCIIEpUMEHTa, 0(OopMIIEHUE PabOTHI.

Ilpakmuxa. JlaGopaTopHble padoTbl. MoJenupoBaHiue  MOJIEKYJ  pPa3HbIX  BEIIECTB.
CpaBHeHue Macchl T€l U BEUIECTB C IIOMOIIbIO BECOB M pa3HOBecoB. (OOHapyXeHHE Kpaxmasia B
kaptodene. OGHapyKeHHE YIJIEKUCIOro ra3a B BbIIbIXa€MOM BO3/IYXE.

Pa3znen 4. BemecrBa u ux cBoiicra (7 4).

Teopus. ®dusnyeckue CBOICTBA BEIIECTB. ArperatHoe cocTosiHue BemiecTBa. L[Ber. 3amax.
PactBopumocTs B Boje. IlmotHocTh. Temmeparypa mnaBieHus, TemrepaTypa KumneHus. Ousudeckue u
XUMHNYCCKUEC SIBJICHUA.

Uuctele BemecTBa U cMecu. [Ipupoansie cMecu: BO3yX, IPUPOIHEIA ra3, HedTh. CMecu B OBITY.
Ounctka BemecTB. CriocoObl  pa3zielieHus CcMeced: OoTcTauBaHue, ¢ioTanus, HaMarHUYMBaHUE,
bunbTpoBaHWe, BBIMAPUBAHUE, KPUCTAIUIM3AIUS, C TOMOIIBIO JCIUTEIbHON BOPOHKH, IIE€pEroHKa
(mucTUIISAIU ).

Boznyx. CoctraB Bo3nyxa. OCHOBHBIE HCTOYHHMKHM 3arps3HeHus atMmocdepnl. Kwucmopon, ero
cBoiicTBa U npuMeHeHne. OOHapyXeHHE KHUCIOPO/Ia, IOJTydeHNEe KHCIOPOAa B JIa0OpaTOpuu. Y TIIEKHCIIBII
ra3: CBOMCTBa, Moixy4YeHue, ooHapyxxenue. Bomopoa: nerkuii u B3peiBoonacHsii. [lonyuenue, cobupanue u
pacrio3HaBaH#e BOJIOPO/A.

Boga. Mopckas u mpecHas Boja. DJIEKTPOMPOBOAHOCTh KaK CBOMCTBO PAacTBOPOB AJIEKTPOJIUTOB
(mpaBuia 06e30macHOCTH € AyeKTponpubopamu). PacTBopel, uX mpUrotosieHue. PacTBopUMOCTb.
HaceimieHHpie ¥ MepechIieHHbIE PacTBOPBL. MeETOAMKA BBIPAIIMBAHUS KPUCTAJUIOB (COMH, caxapa).
MaccoBasi 10J1s1 paCTBOPEHHOTO BEIIECTBA, HITH MPOIIEHTHASI KOHIICHTPAITUS BEIIECTBA B PACTBOPE.

IIpaxmuxa. JlaGopaTopHble padoThl. VccnenoBanne cBOMCTB BemmecTB. [0 KAKOW TemnepaTypbl

MOXHO HarpeTb BellecTBo? Pasznenenue HeogHopoaHbIX cMmeceil. COopka mpubopa [Jis MOIy4eHHs ra3oB.
[IpoBepka Ha repMETUYHOCTD. 3aKpEIUICHUE ero Ha MTaTuBe. BrIpanuBanue KpUCTAIOB (JOMAIIHSS JI/p).
M3yueHne 3aBUCUMOCTU PacTBOPUMOCTU BellieCTBa OT TemnepaTypbl. OnpeaerneHue TemnepaTypbl
pasnoxeHus Kpuctannornapara.

IIpakTnueckas padora Ne 2. [lomyuenme kucinopoza, BOAOPOJA, YIJIEKUCIOrO Ta3a H
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HCCIIENOBAaHUE UX CBOMCTB.

TTpaktuueckaas pabotra Ne 4. OnpegeneHue  AATYUKOM  3MEKTPOMPOBOAUMOCTU
3NeKTPONPOBOAHOCTU PACTBOPOB: B KAKOM XUMUYECKOM CTAKAHe HaXOAUTCS AUCTUNIMPOBAHHAS BOAA
(AGHLI TPU pacTBOpa: PacTBOp MOBAPEHHOU COMWU, paCTBOP YKCYCHOM KUCRNOTHI, AUCTUNNUPOBAHHAS
BOAA).

Pa3nen 5. 3anumarenbHas xumus (3 4).

Teopus. Kak cocraButh pelyc, kpoccBopi, urpy mo xumuu. [lowck mubopmanuu B ceTu
UHTEpHET, OubimoTexe.

D¢ dexTHbIC ONMBITHI IO XUMUU — METOJIMKA IPUTOTOBJICHUS U IPOBEICHUS.

IIpakmuxa. CocraBieHue pedycoB, KPOCCBOPIOB U 1p. 1Mo Teme «BemectBa U MX CBONCTBa» -
TBOpYecKoe J1/3. PaboTa ¢ pa3armyHbIMU HCTOUHUKAMH WH(OPMAIIHH.

JlaGoparopHble ONbITHI (MHAMBHUAYAJbHbIE). 3Mes. «3010Toi» HOX. «Bynkan» berrtrepa.
OraeHHbIl yTh. XameneoH. CHUMIaTH4Yeckue YepHWIa. «3epkanbHas» npooupka. Jeim 6e3 oras. Caxg
yynec. 3omoro B Kkoube. Kpucramnmzanus mnepeoxyiakIeHHOro paciuiaBa. (CBeueHUE KPHCTaJUIOB.
[TonyuyeHnne «Mon0Ka», «IMMOHAA», «COKa» U Ap. ONbITHL. 3alUTa JEMOHCTPALIMOHHOTO OIBITA.

Pa3nen 6. Xumus B :KM3HU 4YesioBeka (3 4).

Teopus. Xemoounus u xemohoous. YenoBek B MUPE BEIIECTB U MaTEPUAIIOB.

Pa3sHOBMIHOCTH MOIOIIMX W YHCTAIIMX CPEACTB, MPAaBWJIA X MCIOJb30BaHUSA, BO3JICHCTBHE HA
OpraHM3M 4Y€JIOBEKa U OKPYXKAIOLIYIO CpENy.

XKecTtkocTh BOJBI, BUIBI XKECTKOCTU. Bpen, HaHOCHUMBIN *ecTKoM BOJoW. OuncTKa MOBEPXHOCTU
IIPEIMETOB OT HAKUIIY.

Kopposus metannos. [Ipuunnsbl, crioco6bl 60pbObI ¢ KOPPOZUEH.

Ilpakmuka. JlaGopaTopHble oOnNbITBI. MccneposaHue MmorOWMX CpeACTB Ha npeamer
6e30MacHOCTU ANg KOXU PyK U Tena ¢ nomoupro aatumka pH (CMC, cpeacTtsa AN MbITbS NOCYALI,
WAMMYHU, Tenu ANS YUCTKU PAaKOBUH, YHWUTA3a). YCTpaHEHHE BPEMEHHOW U IOCTOSHHOW )KECTKOCTH
BoJbl. MccnennoBanue pakTopoB, BIMSIOIUX HA CKOPOCTh KOPPO3HH.

KoHnkypc utoroBsix padot «XuMus B TBOEH KU3HU» — pediexcus coOCTBEHHOM IeSTEIbHOCTH Ha
KpYXKe (PUCYHKH, I'a3eThl, IPE3CHTALUH U JP.).

Paznen 7. Utorosoe 3ansatue (1 4).

ITonBenenne UTOroB pabOThl B KpY)KKe, IUIAHBI Ha cleAyromuid roa. OT3bIBBI O MPOJIENaHHON
paboTte. AHKETHPOBAaHUE HA BBIXOJE.



KanennapHo-reMaTu4yeckuii njiaH

Jara

Ne KoanuecTBO

Tema 3anaTus
n/n qJacoB
1 Bsenenue 1 09
2 3HAKOMCTBO C TaOOPATOPHBIM 000PYIOBAHUEM 1 09
3 N3ydeHne cTpoeHUs MIIaMEHHU. 1 10
4 Mertoabl HO3HAHUSA B XUMUH 1 10
5 JlaboparopHbie pabOTHI 1 11
6 Dusnyeckre CBOMCTBA BEIIECTB 1 11
7 Yucrele BEEeCTBa U CMECH 1 12
8 Bosayx. CocraB Bo3iyxa 1 12
9 Bona. Mopckas u nipecHas Boga 1 01
10 VccnenoBanme CBOMCTB BEIIECTB 1 01
11 HccnenoBanne cBOMCTB BEIIECTB 1 02
12 PaboTa ¢ pa3nuyHbIMH UICTOYHUKAMHU UH(GOPMAITIH 1 02
13 D¢ heKTHBIC ONBITHI IO XUMUH — METOIMKA 1 03

MIPUTOTOBJICHUS ¥ ITPOBEICHUS
14 D¢ dekTHBIC OMBITHI IO XUMHH — METOTUKA 1 03

MIPUTOTOBJICHUS U TIPOBEICHUS
15 Xemodrmst 1 xeMohooust 1 04
16 UYenoBek B MUpE BEIIECTB U MATEPHAIIOB. 1 04
17 Hrorosoe 3ansaTHE 1 05




