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[HOACHUTEJIbHAA 3AIINCKA

1.1. UudopmannonHbie MaTepuabl

OcHoBaHMeM JIs1 MPOCKTHPOBAHUS W pean3ali OOIIEepa3BUBAIOUICH MPOrpPaMMbl
«XHUMHS BOKpPYr HAc» CIYXUT IMEpedYeHb CJIEAYIOIIMX HOPMATHUBHBIX IPABOBBIX AaKTOB U
roCy/lapCTBEHHBIX IPOTPAMMHBIX TOKYMEHTOB:

000

—  @enepanbHbiM  3akoHOM 0T 29.12.2012 Ne 273-@3 «0O0 oO6pa3oBaHuu B
Poccniickoit denepanuny;

— Ilpukxaza MunucrepctBa mnpocBemieans P® ot 22.03.2021 Ne 115 «O6
yrBepkeHnH [lopsiika opraHu3anuy 1 OCYIIEeCTBICHUs 00pa30BaTEIbHON NEATETFHOCTH 110
OCHOBHBIM  00I1I€00pa30BaTeNbHBIM TpPOTPaMMaM — 00pa3oBaTEeIbHBIM  IPOTpaMMaM
HavyaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0 M CPEeTHEro 00IIero 00pa3oBaHUs;

—  Ilpuxazom Muno6pnayku Poccun ot 17.12.2010 Ne 1897 «OO0 yTBepkIeHUHN U
BBEJICHNH B JCWCTBHE (elepaTIbHOTO TOCYNapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHIapTa
OCHOBHOTO 00111eT0 00pa30BaHus» (C U3MEHEHUSMH U JIOTIOJTHEHUSIMH );

— - Ilpukaza Muno6pnayku Poccun ot 31.05.2021 Ne 287 «OO0 yTBEepk ACHUU U
BBEJICHNH B JCWCTBUE (elepaTbHOr0 TOCYIapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHIapTa
OCHOBHOTO 00IIIeT0 00pa30BaHUS;

—  TlocranoBnenust ['7aBHOTO TOCYJapCTBEHHOTO CaHHWTAapHOTO Bpada PO or
28.09.2020 Ne 28 «O06 yrBepxaeHuu canutapHbix mpasun CII 2.4.3648-20 «CanurtapHo-
SMHUJIEMUOJIOTHYECKIE TPeOOBaHUS K OpPraHU3allisiM BOCIIHTAHHWS W OOydYEHHs, OTIbIXa U
037I0POBJICHUS A€TEH U MOJIOJICKIM;

— Ilpukaz MunuctepctBa mpocsemenuss P® ot 20.05.2020 Ne 254 «O6
YTIBEpXACHUU (PenepaabHOro MepedHsl yueOHHKOB, JOMYHICHHBIX K HCHOJB30BAHUIO MPU
peaiv3allii UMEIOLIUX TOCYIAapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTelbHBIX MPOTrpamMM
Ha4yaJIbHOTO OOIIEr0, OCHOBHOTO OOIIET0, CPEeIHEro o0IIero o0pa3oBaHus OpraHU3aIUsIMU,
OCYILIECTBIISIOUIUMHU 00pa30BaTEIbHYIO JESATENbHOCTDY (C U3MEHEHUSIMU U JIOTIOJTHEHUSMH)

W JIpYyTMX HOPMATUBHO — TMPABOBBIX aKTOB, HE MPOTUBOPEYALINX JIECHCTBYIOILEMY
3aKOHOJATENILCTBY B chepe 0Opa3oBaHUsL.

PaGouass mporpamma mpeamera «XuMHUS BOKPYT HAc» COCTaBlieHa C y4eTOM TpeOOoBaHUU
rocyIapcTBEHHOI0 00pa30BaTeIbHOIO cTaHAapTa Ha ocHOBE «COOpHHKA MPOrpaMM 3JIEKTUBHBIX
KypcoB... Xumus 8-9 kmaccel. [poda,2006». Bce pazaenbl mporpaMmbl TECHO CBSI3aHBI T10
CTPYKTYpE C OCHOBHBIM KYpCOM XHMHUHU.

[Iporpamma paspabaThiBacTCsi U YTBEPKAAETCS IIKOJIOH CaMOCTOSTEIbHO C YYETOM
KaJIpOBOT0 MOTEHIIMAJa U MaTepUaIbHO-TEXHUYECKUX YCIOBHIA.
1.2. HanpaBjieHHOCTb NPOrpaMMbl
HampaBieHHOCTh TpPOrpaMMbl  €CTECTBEHHOHAy4yHasi, IIOCKOJIbKY OHa IMpeJroJiaraer
yriayOJIeHHOE N3YUYeHUE OPraHN4eCKON U HEOPraHMUECKON XUMHH, PEIICHHE SKCIIEPUMEH TAIbHBIX
M pacUeTHBIX 3a/1a4 MOBBIIMIEHHOHN ClI0XHOCTU Mo XuMuu. Coliep:kaHue MPOrpaMMmbl «XUMUs
BOKpYI' Hac» MOMOXeET moApocTkam 13-15 ner pacmmputh W yriiyOuTh 3HAHHS 1O XHMUHU,
YCOBEPIICHCTBOBATH YMEHUS UCCIE0BATh
B cucreme ecrecTBEeHHOHaydyHOro 00pa3oBaHUs XHMMHSA 3aHUMaeT Ba)XHOE MECTO,
oTIpeJieNiieMOe POJBI0 XUMUYECKOW HAyKd B TO3HAHHHM 3aKOHOB MPHUPOJbI, B MaTepHAIBHON
KU3HU OOIIECTBa, B PEUICHUH II00aNbHBIX MPoOIeM YenoBedecTBa, B (GOPMUPOBAHUN HAYYHOM
KapTUHBI MUDA.
JlononauTtenpHas o0iieoOpazoBareabHas Iporpamma «XUMHsI BOKPYT HAc» CO3/laHa, 9TOObI
B IpOLIECCE MOIYYEHHs JOTOJIHUTEIBHOTO XMMHUYECKOTo O0pa3oBaHMs ydalluecs MpuoOpenu
XMUMHYECKHE 3HAHMUSI O 3aKOHAX M TEOPHSIX, OTPAKAIOIIUX OCOOEHHOCTH XMMHUYECKOH (HOPMBI
JBUKSHHS] MaTEPHUH, IPUOOPENN yMEHUS U HABBIKH B TIOCTAHOBKE XUMUYECKOTO IKCIIEPUMEHTA, B
paboTe ¢ HaydyHOH M CIPABOYHON IUTEPATypOil, HAYYWINUCH JIENaTh BBIBOJBI MPUMEHUTEIBHO K



KOHKPETHOMY MaTtepuairy u 0ojiee oOIIre BBIBOJABI MHPOBO33PEHUECKOTO XapakTepa. M3ydeHnue
XMMUHU TIOMOTAET MOHATH OOIIME 3aKOHOMEPHOCTH IPOIEcca MO3HAHUS MPUPOIBI YEIIOBEKOM,
MCTOJbI AHAJIOTMKW WU SKCHCPHUMCHTA, AHAJIM3 WU CUHTC3 IIO3BOJIAIOT INOHATHL HAYKYy BO BCCM €€
MHOT000pa3uu.

XUMHUYECKHE 3HAHUA HCO6XOI[I/IMBI ydqalmumcesd B HOBCCHHCBHOﬁ JKHU3HHU, HpOI/I3BOI[CTBCHHOI71
ACATCIIBHOCTH, MPOJOJIKCHUA 06pa303aHH$1 u HpaBI/IJII)HOI\/JI opuCHTalu IIOBCACHUA B
okpyxaromeit cpene. [IporpamMmma «Xumusi BOKpYT HAC » JACT yJaluMCs BO3MOXXHOCTh BBIOpATh
npo¢uib 00ydeHHs, TONOJHUTH 3HAHUS O MPO(ecCHsx, pacIIMPUTh 3HAHUS MPEIMETa XUMUH,
HEO0XOAMMBIE IS TIOJTYYSHHSI JalIbHEHIIIero oOpa3oBaHumsL.

JlononHuTenpHas 001eo0pa3oBaTesibHas mporpaMma «XuMHUs BOKPYr Hac' COCTaBJICHA C
yaeroMm obopynoBanus "Touka pocra'.

HoBu3Ha nporpaMMbl COCTOUT B JINYHOCTHO-OPUEHTUPOBAHHOM oOyueHuu. Ponb yumrens
COCTOHT B TOM, YTOOBI CO3/aTh KAKJIOMY O0YyJaromeMycsi BCE YCIOBUS, U HanOOJIee TIOITHOTO
PacKpeITUsI M peanm3anuu ero cnocoOHoctedl. Co3aTh TakWe CHTYalldd C HCIIOJIb30BaHUEM
Pa3IMYHbBIX METOJIOB 00YyUEHUSs, PU KOTOPHIX KaXAbld 00ydaromuiics npuiaraet cOOCTBEHHbIE
TBOPYCCKUC YCUIINA U UHTCIJICKTYAJIbHBIC CIIOCOOHOCTH IIpH pCHICHUHA MOCTABJICHHBIX 3a/a4.

1.3. AKTyaJIbHOCTBH NPOrPaMMBbI

IIporpamma «XuMusi BOKPYr Hac» co3/laHa C Lelblo GOPMUPOBAHUS UHTEpeca K XUMUH,
pacmupeHus Kpyrozopa ydamuxcsa. OH OpUeHTHPOBAH Ha yJaluxcs 7-9 KinaccoB, TO €CTh TAKOTO
BO3pacTa, KOraa pedsiTaM CTaHOBHUTCS MHTEPECEH MHP, KOTOPHIH MX OKPY)KaeT U TO, YTO OHU HE
MOTYT OOBSICHUTB, a CIICIUANBHBIX 3HAHWU elle He XBaTaeT. J[eTH ¢ pPOXICHHS OKPYKECHBI
Pa3TMYHBIMU BEIIECTBAMU M JOJDKHBI YMETh 00paIIaThCsi C HUMH.

ITeparornueckas 1e1ec000pa3HOCTh NPOrpaMMBbl CBsI3aHA ~ C  BO3PAacTHBIMU
0COOEHHOCTSIMU JeTe JaHHOTO Bo3pacta 13-15 meT: mro003HATENBHOCTD, HAOII0IaTEILHOCTD;
WHTEpPEC K XUMHUYECKHM TIpolleccaM; >KEJIaHHUEeM padoTaTh C JIaOOpAaTOPHBIM OOOpPYHAOBaHUEM;
ObICTpOE€  OBJAJCHUWE yMEHUSAMH M  HaBblkamu. [IporpamMmma  HOCHUT pa3BHBAIOILYIO,
NEeATeIbHOCTHYIO U IPAKTUYECKYIO HAIPaBIEHHOCTb.

HMannas Ilporpamma He TONBKO JacT BOCHMTAHHMKAM IPAKTHMYECKHE YMEHMsSI M HAaBBIKH,
(bopMupyeT HauyaJIbHbBIN ONBIT TBOPUECKOH JEATENBHOCTH, HO M Pa30BbET HHTEPEC 00YUAIOLIEroCs
K OKCIHEpUMEHTY, HAay4HOMY IIOMCKY, IIOCIOCOOCTBYET CaMOOIIPEJCICHUIO YyYalluXxcs,
0CO3HAaHHOMY BBIOODY Ipodeccuu. Yuamuecs: CMOTYT Ha MPAKTUKE UCIOJIb30BATh CBOM 3HAHUS
Ha ypoKax XMMHUHM U B ObITy. B mnporpammy BkIroueHsl HauOojiee spKUe, HarjsiHble,
MHTPUTYIOIME SKCIIEPUMEHTHI, CLIOCOOHBIE YBJIEYb U 3aMHTEPECOBAThH YYaIUXCsl IPAKTUYECKON
Haykoll xumueil. B pamkax HanuoHanbHOro mnpoekra «OOpa3oBaHHE» CO3/IaHUE LIEHTpa
€CTECTBEHHO-HAYYHOW HampaBiIeHHOCTH «Touka pocTa» IMO3BOJIMIO BHEAPUTH B IMPOrpamMMy
1uGpoBYIO 1a00pATOPHIO U KAYECTBEHHO U3MEHUTh MPOLIECC 00YUEHUST XUMHH.

KonuuyecTBeHHBIE 3KCIIEPUMEHTHI I03BOJIAT MOJIy4aTh [JOCTOBEPHYK HH(OpPMALUIO O
IPOTEKaHUM TeX MM HMHBIX XMMHMYECKMX Ipoleccax, O cBoilcTBax BemiecTB. Ha ocHoBe
MIOJIy4EHHBIX HKCIIEPUMEHTAIbHBIX JAHHBIX 00y4yaeMble CMOTYT CaMOCTOSATENIBHO AeaTh BHIBOIBI,
0000111aTh pe3yNbTaThl, BBIABIATE 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CrocoOCTBOBATh
MOBBIIIEHUIO0 MOTHBAIIMK O0Y4€HUs IIKOJIbHUKOB.

1.4. OTiIMYUTETbHBIEC 0COOCHHOCTH NPOIPaMMBbI

OTnuuuTeNnbHOM  0COOEHHOCTHIO IAHHOM — MpOrpaMMbl  ABISETCS TO, 4YTO  3aHATHS
MPEANoaranT He TOJIbKO H3yuyeHHE TEOPEeTHUECKOro MaTeprala, OHU TakXkKe OPUEeHTHPOBAHBI Ha
pa3BUTHE TNPAKTUYECKUX YMEHHMH U HABBIKOB CaMOCTOSITEIbHOM AKCIEPUMEHTAIbHOU U
HCCIIEI0BATENIbCKOM JeaTeNbHOCTH yyamuxcs. Pedsita HaydaTcst CTaBUTh MPOCTEHIINE OMBITHI,
paboTaTh C peakTHBaMH, IJIAHUPOBAaTh CaMOCTOSTEIbHYIO pabOTy HaJ] BBHIOpAaHHONH TEMOM,
0(QOPMIIATH MPAKTUYECKHE PAOOTHI.

1.5. Aapecat nporpamMmsl
[Iporpamma mnpenHasHaueHa Juis oOydaromuxcs 13-15 nmer. HaGop gereit B rpymisl
cBOOOIHBIN, 03 MpeaAbsABICHUN TPeOOBAHHI K YPOBHIO MOATOTOBICHHOCTH 00yJatOIIUXCS.



1.6. Cpok ocBOeHMSsI TPOrPaMMBI

[IponomxuTenbHoCTh peanu3anuu nporpamMbl 1 rox (34 yueOHbIX Henenu). Bcero 68
qyacoB. M3 pacuera 2 yaca B HelleIIoO.

1.7. ®opma oOyueHnust

OOyuenue yepe3 OMBIT U COTPYAHUUYECTBO C YUETOM WHIUBHUAYAJIbHBIX OCOOCHHOCTEH U
noTpebHocTel yyammxcs. JINIHOCTHO - JAESTETLHOCTHBIN U CYOBEKT — CYOBEKTHBHBIN ITOXO]T
(OoJtpIIEe BHUMAHKE K JINYHOCTH YYaIIeroCs).

B cootBerctBumM ¢ mensmu llporpammel, ee coaepkaHHEM W METOJAaMHU OOyUCHWS
HaumOoJee ONTHUMAIBHOW (OPMOKN 3aHATHS SIBISICTCS CAMOCTOSITENbHAS WCCIEI0BATEIbCKAsS
pabora.

Heo6xomumo oTnaBath npeanodreHye ciaeayonmM Gopmam paboTh:

* KOHCYJIBTAIIUS C YIUTEIIEM;
* paboTa B ManbIX rpynmnax (2-3 desoBeka) MpH BHIMOTHEHUH UCCIIEI0BATEILCKUX 3a/IaHUIT;
* TOATOTOBKA OTYETHHIX MAaTEPUAJIOB IO pe3yJibTaTaM MPOBEACHUS UCCIEIOBAHUH.

[IpuHIMI TPEeeMCTBEHHOCTH B COBPEMEHHOM IIKOJIE MPEeayCMaTPpUBAET HEMPEPHIBHOCTH
€CTECTBEHHOHAYYHOTO0 00pa3oBaHUsI Ha BCeX CTymHeHsAX oOyudeHus. B denepambHoM Oa3zucHOM
yueOHOM 1u1aHe «EcTecTBO3HaHNE) BKIOYEHBI TPH KOMIIOHEHTA: OMOJI0T s, GU3HUKa U XUMUS, YTO
U OTpezieNisieT OCHOBHOE COJIep KaHNe JaHHOM 00J1acTH 3HAHUS.

OcHoBHast (YHKUHS YUUTENIsI COCTOMT B «COINPOBOXACHHUW» YydYalllerocs B €ro
ITO3HABATENBHOU IEATEIbHOCTH, KOPPEKIIMH paHEe NOJydEeHHBbIX ydamumucs 3Y H.

D opMbl 3aHATHIA:

-I'pynnoBas
- MuuBuyansHas

1.8. Pesxkum 3ansaTui

3aHATHS TIPOBOJATCS B 04HOM rpymnmoBoi popme (10-15 genosek) 2 pasza B Hemento 1o 1
akagemuyeckomy 4acy. [IponomkuTenbHOCTh 3aHATUI — 40 MUHYT.

1.9. LHeab 1 3a1aum mporpamMmbl
Hean:

dopmupoBaHue y ydalluxcs TiyOOKOTO M yCTOMYMBOIO HMHTEpeca K MHUPY BEIIECTB U

XMUMHYECKUX MPEBpalleHU, pUoOpeTeHre He0OXOIUMBIX MPAKTUYECKUX YMEHUN U HaBBIKOB IO
1abopaTopHO TEXHUKE.
3agauu:
-pa3BUTh O3HABATEIbHbBIE HHTEPECHI U UHTEIUIEKTYaIbHbIE CIIOCOOHOCTH B ITPOLIECCE TPOBEACHMUS
XMUMHUYECKOTO SKCIIEPUMEHTa, CaMOCTOSTEIbHOCTh MPUOOpPETeHHs] 3HAHUH B COOTBETCTBUU C
BO3HUKAIOIIMMHU KU3HEHHBIMU MOTPEOHOCTIMU;
- pa3BUTh YUeOHO-KOMMYHHUKATHUBHBIC YMEHHS,
-popMupoBaHre ymMeHHs] HaAOMIOAATh M OOBSCHATH XUMHMUYECKUE SBIICHUS, MPOUCXOJAIINE B
pHUpoie, ObITY, IEMOHCTPUPYEMBIE YUHUTEIIEM;
- GopmupoBaTh yMeHHE pabOTaTh C BEIIECTBAMH, BHIMOIHATH HECIOKHBIE XUMUUYECKUE OIIBITHI,
coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH;
- BOCIIUTHIBATh JIEMEHTHI 3KOJOTUUYECKON KYIbTYPHI;

. KOMIIJIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBI
2.1. O0BbeM nporpamMmel

OO6yuenue paccuntano Ha 1 rox — (2 pasza B Henento — 68 yacoB). 3a ouH roJ1 00y4eHUS
oOyyaronuecst mojyyaT 3JIeMEHTapHOe O0pa3oBaHME Ha OCHOBE CIIELHUAIBHO OIpe/eIeHHBIX
0a30BBIX 3HAHWHU, YMEHUH, HABBIKOB M TOKa3aTeNed JTHMYHOCTHO-KYIBTYPHOTO U TBOPUYECKOTO
pocTa, BaXHBIX [Tl TATBHEHUIIEro pa3BUTHS MOAPOCTKA.



2.2. Copep:xaHne NpOrpaMmbl

HHCcTpyKTa)X 1Mo TeXHUKE 0€30MacHOCTH MPOBOJUTCS Ha KaXKJOM 3aHSATHH IEpe]] MPOBEICHUEM
HKCTIIEPUMEHTA.

1. BBenenme 2 yaca

1.1

1.2

BBoaHoe 3aHsATHE. 3HAKOMCTBO YYalIUXCSl C HOBBIM y4eOHBIM KypCOM BO BHEYPOUHOM
NEATENBHOCTH.

MecTo XuMHUM B €CTeCTBO3HAHUM. 3apOXJCHHE XUMHUM Kak Hayku. CBs3b XUMHUU C
MIPAKTUYECKON KU3HBIO YEJIOBEKA.

[IpakTHueckas 4acTs.

Coznlanue mo3HaBaTENbHBIX KPOCCBOPAOB U APYrUX MHTEPAKTUBHBIX YIPAKHEHUH Ha
LearningAps.org wiu MyTest.

2. DKCcnepUMeHTAJIbHbIE OCHOBBI XUMHHU 26 YacoB

2.1

2.2

2.3

BemecrBa. IIpuembl o0panieHns ¢ BelecTBaMu.

N3yuenne mpaBuil TEXHUKH OE€30MACHOCTH, MPENYNPEKIAIOMUX U 3alpeniaroniux
3HaKkoB. [lepBas nomoms. [IpoTHBONIOKApPHBIE CPEACTBA 3AIIUTHI.

3HAKOMCTBO C BEIECTBAMH, BCTpEYAIONIUMHUCS B OBITY: HOJHAs HACcTOWKa, MeEIb,
ATIOMUHUM, COJTb, MMUIIEBAs COJIA, JMMOHHAS KUCIOTa, YKCYCHAs! KUCIIOTa, BOIA, METHBII
Kymopoc. OTaudne BemecTB 1Mo (U3NIEeCKUM CBOMCTBAM: arperaTHO€ COCTOSHUE, IIBET,
3amax, BKYC, pacCTBOpUMOCTb. [IpaBuia xpaHneHus BemecTB B 1abopatopuu. TOKCHYHOCTh
BEIIIECTB JJIsl KUBBIX OPraHU3MOB OTIPENEISACTCS WX XUMHYECKUMHU CBOMCTBAMH, HUX
CIIOCOOHOCTBIO BCTYIATh B XUMHUYECKHE peakiuu. [IposBIIeHUs] TOKCUYHBIX BEIIECTB Y
YeJIOBEKa: XUMUUYECKUH OKOT, pa3IpaKeHue CIU3UCTHIX 000JI0UYeK, KaTap JbIXaTeIbHBIX
MyTeH, aJIeprUUecKhe pPEeaKIuu, OCTPhIE JAEPMATUTHI, KaHIIEPOTCHHOE JCHCTBHE,
MOPAXXEHUSI OPraHoB, BO3MOXHOCTH JIETaJIbHBbIX HCX0J0B. [IpaBuna orOopa BeliecTB
(TBepabBIe, MOPOMIKOOOpa3HBIE, )KUIKKE, BOJHBIE pACTBOPHI, 0CO00E€ BHUMaHHE — paboTa
TOJIBKO C MAJILIMU 0ObEMaMH BEIIECTR).

TecT Ha ocHOBE 3aaanuii u3 oTkpbITOro 6anka GUIIU (paznen «MeToapl TO3HAHUS)
IIpaBuaa Oe3omacHoii padoOThI NpPH NpPoBedeHUM IKcnepuMenTa. TexHuka
J1a00paTOpPHBIX padoT.

3HaKOMCTBO C JabOpaTOpPHBIM O0OOPYAOBAaHHMEM: CTEKJISHHAs Mocyla (XMMHYECKHE
CTaKaHbl, KOJIObI, BOPOHKH, JICJIUTEIbHbIE BOPOHKH, MEPHAS MIOCY/1a), BECHI, IITATUBBI JJIs
npoOUpoK W TpUOOPOB, HArpeBaTeIbHBIN TPUOOP-CIUPTOBKA, (apdopoBas Mmocyaa
(BBIMMapuBaTENbHbIC YAIIKU, TUIJIH, CTYIKH, HIMATENIH) U Ap.

bezonacHas paborta co cTekiIoM, MpoOKaMu (JIEMOHCTpAILHs PE3KU CTEKIISIHHBIX TPYOOK,
UX HarpeBaHusl ISl U3MEHEHUs (JOPMBI).

[IpakTryeckas 4acTtb.

C6opka mpubopa /i noyueHus ra3os. [IpoBepka Ha repMETHUHOCTb. 3aKPEIUJICHHE €T0
Ha mratuBe. Pucynok nmpubopa npu nomouiu tpadapera.

HarpeBaTeibHble IPUOOPHI.

CrnuptoBka. ['azoBas ropenka. Ilnutka. Boasnas Oans. HaznaueHue HarpeBaTeNbHBIX
MpUOOPOB.

N3ydeHne cnupTOBKHU: COCTaBHBIC YaCTU U UX (DYHKITHSI.

l'oproyee TOMIMBO A COUPTOBOK: 3TUJIOBBINA cHPT. OCOOEHHOCTH peakluy TOPEHHUS:
BBbIJIEJIEHHE Temuia U cBeta. Cyxoe roprouee

[IpaBuna HarpeBaHus MPOOMPOK C BOJHBIMHU PAcTBOpaMHU (MPEABAPUTENBHBIN MPOTPEB
Bcell IOBEPXHOCTH, 00s3aTebHBIA HAKIOH MPOOUPKH, OTBEPCTHE MPOOUPKH «OT ceOs»,
3aKperyieHHe JIep>KaTest MPOOUPKH).

Ucnonp3oBanne TUraed Mpu MpOKaJIMBaHUMU BellecTB. Ha3zHaueHue omnepauu
MIPOKAIIMBAHUS.

[IpakTHyeckas 4acTb.

N3yuenue nmnaMmeHu. PUCYHOK mu1aMeHH.
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2.5

2.6

2.7

C6opxka npubopa [yis BBITapUBAHUS COJH (KOJIBIO HA IITATUB, BHIIAPUBATEIIbHAS YAIIIKa,
BOJIHBINM PacTBOp COJM, CIUPTOBKA). PucyHok mpubopa npu momoniu tpadapera.
Yucreslie BemecTBa, 0c0060 ynucrbie Bemecra. IIpumecn. Cmecu. CrocoObl 0UMCTKU
BEIIECTB OT IpuUMeced U pasgeneHus cmecel. @uibrpoBanue. [leperonka.
Kpucrannuzanus. Pasznenenue ¢ moMoIb0 MarHuTa, 1eIUTeIbHOM BOPOHKHU
[IpakTHueckas 4acTs.

1 BapuaHT: cMeCh pEYHOT0 IIECKa U caxapa.

2 BapuaHT: CMECh PEYHOTO MECKa U MOBAPEHHOMN COJIH.

CocTaBUTh CXeMy IIOCIIEAOBATEIBFHOCTH oOTepanuii (pacTBopeHue, (HIBTPOBAHHE,
BbinapuBanue). CpaBHUTb U OOCYIUTh pE3yiAbTaThl ABYX BapuaHToB. OOpaTuTh
BHMMAHHE Ha CMECh caxapa M Iecka (y HEKOTOPbIX YallKU MOKPbUINCh KOPUYHEBOU
Maccoil), Ha Ba)XHOCTb YCJIOBHI NIpPOBEIEHHS IKCHEPUMEHTAa, B JAaHHOM Clydae Ha
CBOEBPEMEHHOE MPEKpalleHne Harpena.

MeTtoabl NO3HAHKS B €CTECTBO3HAHMU.

Habmronenue. DxcniepumenTt. MoienupoBaHue.

VYcnoBust mpoBeieHUsT HAOMIOIEHUSI KaK OCHOBHOTO METOJia MOo3HaHUs. MBICIUTENbHbII
U pealbHbI DJKCIEPUMEHT. YHUBEpPCAJIbHBIE 3HAHUs YEJIOBEYECTBA HA OCHOBE
HaOmoneHus. dusndeckre U XUMUYECKUE SBICHUS.

[IpakTHueckas 4acTs.

BpoyHoBckoe nBmkKeHHE T1OJ MUKpockornoMm. OOHapyxeHHe Kupa B CeMEHax
noacosHeyHuka. OOHapykeHue kpaxmaina B kaprodene. OOHapyx)eHUE YIIIEKHUCIOTO
raza B BbIJIbIXaeéMOM Bo3ayxe. JloOaBieHne TUMOHHOW KHUCIOTHI B 4Yail. OdopmieHue
paboTEHI.

Hazsanue omnbiTa Kaxk BreImonusim Yro HaOmromanu

OOpaTuTh BHUMaHHE HA MIPAKTUYECKUE 3aJJaHUs MPOLUIBIX 3aHATUN. AKIIEHTUPOBATbh, YTO
METO/1 HaOJIIOICHUS] — OCHOBHOM METO/] TIO3HAHUS.
Bona. PactBopbpl. Mopckasi 1 npecHass Bojaa. buoJsiornyeckne KUIAKOCTH: KPOBb,
nuMba, KIETOUHBIM COK. DKOJIOTHYeCKHe MPOOIEeMbl BOJBI. DIEKTPOIPOBOIHOCTh KaK
CBOMCTBO PacTBOPOB 3JIEKTPOJIUTOB (TIpaBuia 6€30MaCHOCTHU C IEKTPOIPHUOOpaMu).
[IpakTnyeckas 4acTb.
Omnpenenenre ¢ MOMOIIBIO 3JEKTPOIMPOBOJHOCTH PACTBOPOB: B KaKOM XHMHYECKOM
CTaKaHe HaXOUTCs TUCTHILIMpOBaHHAas BoJa. JlaHbl Tpu pacTBOpa: pacTBOP MOBAPEHHON
COJIM, pacTBOP caxapa, TUCTHUIMpoBaHHAas Bojga. OgopmieHne paboThl.
HazBanwue pactBopa Uro HabmonaeMm (3aropaercs JiaMIlOyKa
WJIH HET)

Kak pacmo3natb: B KakOM CTakaHe — JHMCTHJUIMPOBAHHAs BOJAa W PacTBOp caxapa.
JIOJIKHBI TIPEJUIOKHUTh JIBA CII0C00a: OPraHOJICIITHYCCKUI U BhITAPHUBAHHKE.

IIpoekt «3rotosnenue CaMOJIEJILHOTO npubopa JUISt HCCIIEIOBAHMS
3JIEKTPOIIPOBOJIHOCTH PACTBOPOBY

MaccoBasi /10J1s1 PACTBOPEHHOr0 BeIeCTBA, WM MNPOUEHTHAS KOHUEHTPAIUs
BelllecTBA B pacTBope.

BsBemmuBanue. PasnoBecbl. HaBecka. MepHas mocyna (MepHbIE CTakaHbI, KOJOBI,
UWIHHJPHI).

[IpakTHyeckas 4acTb.

[IpuroTtoBrieHue pacTBOPOB MOBAPEHHOM COJIM 3aJaHHON KOHIICHTPAIUH.
[IpuroToBrieHue MUMy4ero HAMUTKA U3 MUIIEBOW COJIbI, IUMOHHOW KUCJIOTHI, caxapa u
ACKOpPOMHOBOW KHUCJIOTBI: Ka)Jas TpYIIa ONpeaenseT KOIUYECTBO BEIIECTB Ha CBOE
yemoTtperne. CpaBHEHHE U OOCYXKJIEHHWE MPHUTOTOBIEHHBIX HAMHTKOB C T.3p. BKYyca,
¢ukcanmuu HaOmomaeMbiX A(P(HEKTOB, pacueTOB WM BBIIOJHEHUS «HA TJA30K»,
AKCMEPUMEHTAIbHOU KYIbTYPHI.



2.8

HacplleHHbIe U nepechbllieHHbIe PACTBOPHI.

MerToauka BhIpAlIMBAHUA KpHCTALI0B. MoHOKpucraml. Kpucraimyeckue Ipys3sl.
UYrto Takoe «3aTrpaBKay.

JleMoHCTpanys NepeCHIEHHOr0 pacTBOpa aleraTa HaTpHusl.

IIpakTHueckas 4acTsb.

[IpuroroBiieHne HACBIMIEHHBIX U NEPECHILICHHBIX pacTBOPOB. IIpuroroBnenue BOAHBIX
pacTBOpPOB MEIHOIO KyIlopoca, XJIOpPHJAa HaTpus, Caxapo3bl Uil BbIpalllUBaHUSA
KpUCTAJUIOB. BeIpamyBaHue KpUCTAIIOB U3 PACTBOPAa KAMEHHOM COJIM U MOJUPOBAHHOU
COJIM: €CTh JIM pa3HuIa. [loueMy mis BeIpaliMBaHus KpUCTAJIIOB KAMEHHAs COJIb JIy4IlIe,
4yeM HoaupoBaHHasA. [lonmydyeHHe OKpAIICHHBIX KPHUCTAIUIOB COJM C MCIOJb30BaHUEM
MHILEBbIX KpacuTeseil. BeIpaliMBaHue KpUCTAUIOB MENHOTO Kylmopoca M3 BOJHO-
CIIUPTOBBIX PACTBOPOB.

3. 3nakomuMcsi ¢ MUpPOM HaHo4acTHll 10 yacoB

3.1

3.2

3.3

MopenupoBanue. Mosenu B ecTecTBO3HaHUU (T100yc, KapThl, (u3HUECKUe MOJENH,
OMOJIOTHYECKHE MYJSKH, KPUCTANIMYECKHE pelieTkr). Moaenu aToMoB U MOJIEKYJ B
XUMHH.

[IpakTnueckas 4acTs.

N3roroBnenue Mo aeneit MOJIKYJ U3 MOAPYYHBIX CpeAcTB. PaboTa BOOOpakeHMsI.
Crpoenue BemecTBa. Pazmepsl yactuu. HanoyacTuupbl.

[IpoextHas 3amaua Ne 1. Kak y3HaTh npuMepHbIE pa3Mepbl BUTAMHUHHOTO JIpa)e
«YHaeBuT», «PeBUTY», YIaKOBKH KOTOPBIX PacIOJIOKEHbI y Bac Ha CTOJaX, HE OTKpbIBas
0aHOYeK.

[TpoexTtHas 3amada Ne 2. YV Bac Ha cToiax HaxoAaTCss MEPHBINA IMJIUHIP, KOJI0a C BOJIOH,
BECHI PBIYAXHOTO THIa ¢ HAOOpoM pa3HOBecoB. IIpemnoxuTe crnocoObl onmpeeneHus
pa3MepoB MOJIEKYJT BOJIbI (MPAKTHYECKUI U TEOPETHIECCKHUH).

Bonpoc: OtHocuTes 11 MOJIeKysa BOJibl K HaHodactuiiam? [loueMy BUPYCHl Ha3bIBAIOT
HaHopoOoTamu?

Koanonanble cucremMbl: Mo4Ba, IIMHA, IPUPOIHbIE BObI, BO3AYX AbIM, MUHEPAJIbI,
xJ1e0, MOJIOKO, MacCJI0, KPOBb...Ko/IOHIHbIe M MCTHHHBIE pacTBOPbL. ONTHYECKUE
cBoiicTBa: «3pdekT Tunaansy, «IBICHUE UCKPSAIIUXCS clioeBy». KouonaHbie 4acTuIlbl U
UX pa3Mepbl. DKcriepuMeHTaabHast 3a1a4a Ne 1. Ha cronax: azepHas yka3ka u Jia3epHbIil
(hoHaApUK C KpacHBIM JIy4OM, JIBa XMMHYECKUX CTaKaHa: B OJHOM 3aBapCHHBIN MaKETHK
yasi, B IpyroM — uncras Boja. [IpomycTture j1yd nazepHoro oHapHuka yepe3 crakanbl. B
KaKOM CTakaHe, MO-BallleMy MHEHHUIO, HaXOIuTCs KoJulouaHas cucrema? Ha dyewm
OCHOBBIBAETCS Ballle IPEN0JIoKeHne?

OkcniepuMeHTalbHass ~ 3amada No 2. BaM BblaHbl pacTBOpHI aleTara CBHHIIA
Pb(CH3COQO); wu wommma kamus Kl, mratuB ¢ mpoOHUpKaMu, CIMPTOBas TrOpeEIKa,
npoOupkoiepkatenb. B mpobupky Hanelte 2 mi pactBopa Kl (BbicoTolt 2 cM) U 3aTeM
npuiteiite 2 mu pactBopa Pb(CH3COO), . OGpasyercs skenthiii ocamok. Harpeiite
MpOOUPKY 10 PacTBOpPEHHs OcalKka. 3aTeM OXJaJuTe MPOOUPKY OKOoJIo 2-3 MHH U
MOMEIIIaeM B COCY/I C XOJIOHOM JesHoi Bogoi. Uto Habntonaere? YTo mpoUCXOAUT MPU
BCTPSIXUBAHUU MTPOOUPKH?

Wtak, BBl TOJIBKO 4YTO OOHAPYKWIM pa3dyhe MEXIy HCTUHHBIMU DPAcTBOpaMH H
KOJUIOUJHBIMH pacTBOpaMu. B mocienHuX Bbl HAOMIONANM MPOSBICHUE ONMTUYECKUX
abdektoB: «dpdext Tunmans» (3xcm. 3a1. Nel) u «sIBIEeHUE UCKPSAIIUXCS CIOEB» (DKCIIL.
3a1.Ne2).

Bomnpoc: Kak noka3aTh, 4To MBUIbHBIM pacTBOp sBisieTcs KosutouaHoil cucremoit? (ITo
paccesiHUIO CBETAa B pacTBOpE -KOHyC TuHIans).

UTO mpOUCXOAUT €CITH B MBUIBHBIN pacTBOp J00aBUTH NoBapeHHYI0 couib? (IIpo3paunbrit
NPeXae pPacTBOP pEe3KO MYTHEET, 00pa3yloTCs KpYyIHbIE XJIOIbs). 3HAKOMCTBO C
SIBIICHUSIMU KOATYIISLIUY U BhICATUBAHUSI.



3.4

3.5

3.6

[IpoextHas 3amaua Ne 1./[Ba yueHHKa IPUTOTOBWIM CMECHh M3 PACTUTEIBHOIO Macjia U
BOJIbI: J00aBUB TIOJOBHHY 4YaifHOW Jokku macina B 200 mur Boabl. OguH W3 HUX
YTBEPXKAAET, YTO NOJYyYEHHAs] CMECH SIBJISIETCS] KOJUIOUIHBIM PacTBOPOM, a APYroi 3To
orpunaet. Kro npas? CBOM OTBET WILTIOCTPUPYITE CHUIMKAMH Ha MOOMIIBHOM TesedoHe.
(ITpaBel 00a ydyenuka. Bce 3aBucHUT OT ocoOeHHOCTEH mMpurotoBieHus cmecu. Ecnu
IIPOCTO pa3MelIaTh Macio B BOJE, TO KOHyc Tunaans He HaOmonaetcst. Eciu ke akTuBHO
B30AITHIBAaTh CMECh B TE€YEHHE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET U B TaKOM
pacTBOpe XOpOILIO BHUJEH KOHYC pacCesHHOr0 CBE€Ta, TO €CTb HOSIBIISIFOTCS
MEJIKOAUCIIEPCHBIE YAaCTHUIIbl KAIlEJIEK Macia).

BbiBoJ: KOJIOUIHBIE PACTBOPHI MOXHO OOHApPYKUTh 10 ONTHYECKOMY TECTY «3DPeKT
Tunnans», KOTOpbIl OOHApYKUBAeTCS, €CIM KOJUIOMAHBIE YACTULBl HE IPEBBILIAIOT
Jarna3oH HaHOPa3MEepOB.

MeTtoab! U cpeACTBAa IMIIUPUYECKOTO HCCIIeI0BAHUS.

Ha npenpiaymux 3aHaTusAX Bbl BBINONHAIN SKCIIEPUMEHTANIBHBIE U NIPOEKTHBIE 3a/1a4H.
Kak BbI 1ymaeTe, kakue METO/Ibl HCCIIE0BAaHNUS BbI UCIIOJIb30BAIN ?

1. Habmonenue. 2. Dxcnepumenrt. 3. U3mepenue. 4. CpaBHeHue

BcenoMHuTe 3amaHus, MPOCMOTPUTE CBOM 3allMCU M IMPOKOMMEHTHPYWTE MX C TOYKHU
3peHus UCI0JIb30BAHHBIX METO/I0B HcciaeioBaHus. UeM Bbl TOJIb30BAIHNCH, YTOOBI PELIUTh
MIOCTABJICHHYIO Mepej BaMH Mpooiemy.

[IpoextHast 3amaya Ne 1. Haiinurte, yeMy paBHa IUIOTHOCTb aJOMHUHUEBOW (OJIBIU U
MEJHOM WM CTaJIbHOM OOJIBAHKM HENpPaBUIBLHOW (DOpPMBI, KOTOpBIE JIEKAT Ha BalIUX
crosax. Maer obcyxaeHue.

JIOMKHBI TPEJUIOKUTh TUIaH PEIleHusl 3TOW 3a/JadyM, ONpeNeluTh Kakue HeOoOXOIUMBbI
U3MEpUTENbHbIE TPUOOPBI AJIS peIIeHUs TOH 3a1auH.

CpaBHUTB HaliICHHOE 3HAYECHHE TUIOTHOCTH aJTFOMUHUS, M€Y WIIM CTAJIA CO CIIPAaBOYHOU
BEJINYMHOM.

Kak creneHb M3MeNIbY€HHOCTH BJHSET HAa OOLIYI0 INIOIIAJAL CONPUKACAIOIIMXCH
yactu. OObEMHBIE B3pbIBBHI Ha MYKOMOJBHOM 3aBOJE, JPEBECHO-CTPYXKEUHOM
npeanpusatuy. IloyeMy Henb3s MCIOJIB30BaTh OEH3MH Ul pO3XKUra ApoB. BCroOMHUTH
«YTO TAaKOE€ IUIOIAbY, KEAUHHULBI N3MEPEHUS TUIOIAIN.

[IpoextHas 3amaga Ne 1. V Bac Ha crtojax HaxodsaTcss JuO0 KyOuk PyOumka, nmmu6o
MaJleHbKas yMakoBKa caxapa-paduHana. Haiinure muomans nenoro kyouka u oOuryro
IUIOIIAb 9 MaNbIX KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIION KyOUK; MIIU LIE€JI0H yIIaKOBKU
caxapa M oOOIIyI0 IUIOIIAJb BCEX KYCOUKOB caxapa B ymnakoBke. CpaBHHMTE 3HAYE€HHUs
IJIOIIAIM 1IeJION (UTYpBl U CyMMapHOH Iiomaau ee yacrtei? Kakyro 3aKkOHOMEpPHOCTh
MBI MOKEM Ha0J0aTh?

HaHo00beKkTHI H 00YCTI0BJICHHOCTh HX YHHKAJIBLHBIX CBOMCTB PE3KHM yBeJIHYCHUEM
IVIOINAAM TOBEPXHOCTH YACTHMIl: HAHOYACTHULIBI, HAHOIUICHKH, HAHOBOJIOKHA,
HaHOTPYOKHU, HAHOIIAPUKH, ACHIPUMEPHI, IEOIUTh], KBAHTOBbIE TOUKH.

[IpoextHas 3agaua Ne 2. Yxo nocst umeet aiuny 12-13 MM, a yactuna maraeruta Fe304
— 20 uM. YBenuubTe uX B 1 Mmumapa pa3. C kakuMu 00beKTaMH Bbl Teeph OyaeTe ux
cpaBHuBaTh? Kakue ¢usznueckre BETMUMHBI U3MEHSIOTCS NMPH M3MEHEHUU JIMHEHHBIX
pa3zMepoB?

IIpoexTHas 3agaua Ne 3. Ckombko uctoB Oymaru A4 Boiier B crakad oobemom 100 mn?
Kaxnoit rpymnmne BbaaHbl TUCThl OyMaru A4 U xuMudeckue crakaibl o0bemom 100 mur.
Kaxxnast rpymnma uier oTBeT Ha 3TOT BOIIPOC.

[Ipeiaraem noMoIIb: COMHUTE JUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIIJIO B OJIUH
cTakaH?

Haiigure mnnomanps otaenpHOro jucra A4 W Imiiomanbs MOBEPXHOCTH XUMHYECKOIO
crakaHa. Haliure cymmapHyo 1omna (b KOMKOB OyMaru, HaXOAALINXCs B CTaKaHe?
JlenaroT BBIBOJI: OHA OKa3ajach 3HAYMTEIHHO OOJIbILIE TUIONAIM TTOBEPXHOCTH CTAaKaHa.



KakuM o00pa3oM Mbl YBENIWYMIM CYMMapHyO IUIONAAb TOBEPXHOCTH Oymaru?
(YMmeHbleHHeM 00beMa OTHOTO JINCTA)

3.7 HaHo00beKThI U 00yCJI0BJIEHHOCTh MX YHUKAJIBHBIX CBOICTB Pe3KHM YBeJIHYeHHEM
IVIOIAAM TOBEPXHOCTH YaCTHL: HAHOYACTUIbI, HAHOIJICHKH, HAHOBOJIOKHA,
HAaHOTPYOKHU, HAHOIIAPHUKH, ACHIPUMEPHI, IEOTUThI, KBAHTOBBIC TOYKH.

[IpoextHas 3amaua Ne 4. Haiiaure mioimaab cBOEi yepernHoil KOpOOKH U CpaBHHUTE €€ C
TIONIAIBE0 TIOBEPXHOCTH OOJIBIITUX MOTYIIAPHI U YePEITHOW KOPOOKH, ecin S(kopa 0.11.)
= 2500 cm? . S(u.x)=4nr?/2, rae r=C/2m.

OOmpsicHenue: Oousplias IUIOMIAAL OOJBIIMX MOJyIIApUH OOBACHSIETCS HAIUYHEM
MHOTOYHUCIICHHBIX CKIIAJIOK.

DKkcnepuMeHTalbHast 3a1a49a. Ha cTonax HaxoIsTcsl cTaibHasi KHOTIKA, KEJIe3HBIN I'BO3/Ib,
KyCOYEK MEIHOU MPOBOJIOKH, ME/IHASI CKPEIKa, TPaHybl aTFIOMUHHS W IIMHKA, IITATUB C
npoOupkamu, colisiHas KucioTa. [lomecTuTe mpemoXeHHbIe Tella Ha JHO MPOOHPOK U
n00aBbTE 3aTE€M COJISTHYIO KHCIIOTY (BBICOTA CTOJI0A KUJKOCTH MPUMEPHO 1,5¢cMm).
OmnuiuTe, 4TO BBl HAOJIOIa€Te B KaXKI0M U3 MPOOUPOK.

3HAKOMCTBO C JIEKTPOXHUMHYECKHM PSIIOM HAMPSDKECHUI METAJUIOB.

HazBanue o6bekrta Hazpanue Urto Habmomaem JleBee unu npasee
MeTajia, u3 otHOCHTEIRHO Ho B
KOTOPOTO CHENIaH AII/XUM pALYy Hamp.
00BEKT M

BrIBOI: ¢ KHCIOTOM B3aUMOICUCTBYIOT METAJIIBL: ..........
C KUCJIOTOM HE B3aUMOJCUCTBYIOT METAJUIBL: ........
- 3amanue o yueOHnKy M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.
- C xakuM BBI CTOJIKHYJIUCH TpoTHBOpeuneM? Menp U cepeObpo B HAHOCOCTOSIHUSX
CHOCOOHBI B3aMMOJEWCTBOBATH C KHUCIOTaMH. YBEJIMYEHHE IUIOMIAJd MOBEPXHOCTH
pearupyouux 4acTUll BIUSET HE TOJIBKO Ha CKOPOCTh peakiuu (00beMHbIE B3PBIBBI), HO
1 Ha XapakTep XUMHUYECKUX CBOMUCTB.
[IpoekT «B mounckax KOJIOUIHBIX PACTBOPOB»
4., Xummusi Ha cTpake 3/10poBbs 12 yacon
4.1 Won. Bosrouka iioxa. Mox u3 anrexu.
[IpakTrueckas 4acTb.
N3roToBnenune Moeny MOJIEKYIbl oa. DiekTpoHHas, rpaduyeckas popmyna iona
[Ipoext «ObHapyx’eHHe Kpaxmaiia B IPOIYyKTaX MUTAHUSD.
4.2 «Mapranuoskay». [lepmanranar kanausi. Maprasen 1 ero CTeeHH OKUCIICHUS
[IpakTHyeckas 4acTtb.
Omnpenenenre MacCOBOM JOJIM KUCIOPOAA B MOJIEKYJIE IepMaHraHaTa Kajus.
Pacyer oTHOCHTENHHOM TNIOTHOCTH KUCIOPO/A 110 BO3AYXY.
CO6opka npubdopa /i MOIydeHUs: KUCIOPOia METOJIOM BBITECHEHHSI BO3/1yXa.
DkcniepuMeHT: cOopka Mmpubopa A pas3liokeHus NepMaHraHara kamus. KauecTBeHHas
peaxius Ha KUCIOPO/I.
[IBeTHBIE peaknUU C TEpPMaHTaHATOM Kajus (Hamp., MepMaHraHaT Kajius U Ccylb(ur
HaTpus, Jp.)
4.3 Ilepexkucnr Bonopoaa. CpoiicTBa M npHuMeHeHHe NepokcHIa Boaopoaa. CrerneHb
OKHCJIEHHS KHCIIOPO/ia B MOJIEKYJIE TIEPOKCHIA BOIOPOAA.
Peakuus pasnokenus nepokcuaa Bogopoja. Kak npoBectu 3KCiepuMeHT.
Karamuzaropel. Oxcun mapranua (1V), depMeHT karama3a — KaTaiau3aTopbl peakiuu
Pa3IoKEHUs.
[IpakTUueckas 4acTsb.
Oxcup mapranma (1V): mHanucats popMyiy BeleCTBa U OMPEACTUTh CTEIIEHb OKHCICHUSI.



Tpu npoOupku, B KaXKAOKH HAXOJUTCS HECKOJBKO MJI allTeYHOM Mepekucu Bojgopoaa. Bo
BTOPYIO U TPEThIO MPOOUPKH IMOMECTHTE COOTBETCTBEHHO okcuj mapranma (1V) (ma
KOHYHMKE IIIATelIs1) U CBeKEHATEPTHIN KapTodens (Ha KOHYHMKE MIIaTes).
Howmep npobupku Uro nobaBmin Uro Habmoaem

Hanucats ypaBHeHHEe peakiiuu ¢ 0003HAYEHUSIMU YCIIOBUN €€ MPOTEKaHUsI.
[Ipoucxomut nu peakuus B nepBoi npodupke? Ilpemtoxure npubop A MOJIydyeHUs
BOJOPO/a IIPU Pa3I0kKEHUU IIEPOKCHIA BOAOPOA.

4.4 AueTWwicaJuIWIOBAas KUCJI0TA. AckopOuHOBas kucjaora. KucnorHocts cpenbl. pH —

WHJMKAaTOPbl CBOUMU pyKamH.

[IpakTnueckas 4acTs.

Onucanue gusnveckux cBoiicTs. [Ipurorosnenre pacTBOpoB AETWICATMIIAIIOBON U
ackopOuHOBOW kucnoT. [JlelictBue wuHAMKATOpPOB ((eHondranenHa, mgakmyca U
METWJIOpaH’Ka) Ha UX PaCTBOPBI.

WHJIUKATOPBI AlleTUIICATUITIIOBAsS KUCTIOTa | ACKOpOMHOBAsI KHCIIOTA

®denondranenn
Jlakmyc
METHIIOPAHK

[IpuroToBnenue oTBapa KpacHOW KamycTel. HabmioneHue um3MeHeHHs IBeTa OTBapa B
pa3HbIX pacTBopax (YKCycHas, JIMMOHHasi, aCKOPOMHOBAasl KUCJIOTHI, MMOBAapEeHHAs COJb,
ra3upoBaHHAas BOJA, HAIIATBIPHBIN CIIMPT, MUIIEBas COJa, PACTBOP MbLIA M CTUPATHHOTO
MOPOIIIKA).

B3aunmMoselictBue ackOpOMHOBOM KUCIOTHI ¢ HomoM. Bompoc: mist kakux 1meneid MOKHO
WCIIOJIb30BaTh 3Ty peakuuio? (1711 oOHApyKEeHHs] aCKOPOMHOBOM KHUCIOTHI B IIPOYKTaX
TTUTAHHUS).

1

aCKOpOMHOBAs KUCIOTAa | MO B3alMOJEHCTBUHU

peareHr | 2 peareHt Uro  HaOmomaeM  Tpu HUX

dusnyeckue coiictBa: | duznyeckue cBOMCTBA:

4.5

4.6

5.1

«3eleHKka» WM OpMJIMAHTOBBI  3ejieHblii. I[Ber  mopomkooOpa3HOTO
OpuiinanToBOro 3eneHoro. [IpakTuueckoe 3HaYeHUE U TIOTyUYEHHE.

[IpakTnueckas 4actsb.

duznyecKue CBOWCTBAa OPUILIMAHTOBOIO 3€JIEHOTO

Kak  noxazartb MOUIMHHOCTh OpUILTHAHTOBOTO 3€JIEHOTO. [IpoBenenue
MOCJIEIOBATENBHBIX PEaKUi B OJIHOM MpoOUpKe ¢ OpUIUIMaHTOBBIM 3€JICHBIM: BHAYaJIE B
MpoOUPKY N00ABUTH KOHIICHTPUPOBAHHOM COJISTHOM KUCIIOTHI, a 3aT€M PAacTBOPA LIEIOYH
NaOH. Odopmienue paboTel MO CBOEMY YCMOTpPEHHUIO. 3aTeM OOCYIHWTh: Kak
3aUKCUPOBATN PE3yJIbTaThl SKCIIEPUMEHTA (M3MEHEHHUE 1[BETA, BBITIAJICHUE 0CAJIKa).
[Ipoekt «MOXHO M HCIOJB30BaTh OPWUIUIMAHTOBBIA 3€JE€HBIM Kak WHAMKATOP
KHCIIOTHOCTH CPEJIbI»

«MBLII0 YygecHOe»: X035ICTBEHHOE U TyaJIETHOE, KHUAKOE U TBEPOE.

[IpakTHueckas 4acTsb.

JlelficTBHE TakMyca Ha pacTBOP MbLJIa, paCTBOP CTHUPAIBLHOTO MOPOIIKa

(moKa3aTenbCTBO IIENIOYHOTO XapakTepa MOIOLIUX CpPeACcTB). M3yueHue O3THUKETOK
TBEPAOTO U KUIKOTO MblNa (pa3nuyue B XUMHUYECKOM cocTaBe). PacTBopeHue Mblia B
KECTKOM M JUCTWILIIMPOBaHHOU Bosie. Dpdext Tunmans.

[IpoekT «MbUTOBapEeHUE

5. Xumus oumu 8 gaco

Caxap, kpaxmaJi, HeJUI10JI03a — POACTBEHHUKH ITIOKO3bI.



5.2

Uro Ttakoe auaber. ['MkeMUYeCKUH HMHIEKC MPOAYKTOB MUTAHUS. XuMHUYECKUE
MOJCIACTUTENIN U UX KOBapCTBO.

IIpakTHueckas 4acTsb.

Omnpenenenre NpoayKTOB € BBICOKHM TNIMKEMHUYECKUM HHJIEKCOM (paboTa ¢ Tabiuiei).
OmnpenensieM MOACIACTUTENN: aciapTam, copour .... (Pabora ¢ aTHKeTKaMH.

OnpIT: B3aUMOJICHCTBHUE IITHOKO3bI ¢ THApoKkcuioM Meu (1), cBexenpuroToBICHHBIM.
HccnenoBanue n3MeHeHUs: COAepKaHUs TJIIOKO3bl B KPOBH IOCE  COaJaHCUPOBAHHOIO
obena u mocie yrnorpebnenust Gpactdyma: KUPUSITKOB,YUIICOB, CIAKUX Ta3UPOBAHHBIX
HaIIUTKOB.

AJIIOMUHHUI: BeJIUKUI M yKacHbIi. [fouemy He cineayeTr nosib30BaThCs AIFOMUHUEBOM
nocynoi? Conepruk kanbius. Octeonopo3. MeTauisl KOHCEPBHOM OaHKH.
[IpakTnueckas pabdora.

CpoiicTBa aJIlOMMHUS U 00JIACTH NMPUMEHEHHS aTIOMUHHUS Ha OCHOBAaHUH €ro CBOMCTB
(moBTopenue). CoctaBUTh TaOIUILY, KIacTEp WIN CXEMY.

[IpoBeneHne XMMHUYECKUX peaklui, XapakTepusyrolux aM@oTepHble CBOICTBa
COCIMHEHUH ATFOMUHUS.

OnpIT 1. ATIOMUHUH U COJISIHAsA KUCIIOTA.

OnbIT 2. X70pua ATIFOMAHKS U TUAPOKCUI HATPHUS

OmnebiT 3. ['mapokcn arOMUHUS U COJISTHAS! KACIIOTa

OmnpiT 4. ['npokcn aTFOMUHUS U TUAPOKCH]T HATPHS

HasBanne onbiTa Uto Habmogaem YpaBHEHHE XUMUYECKOW PEAKIINN

5.3

5.4

BeBOI: .............
IIpoekt «Ee BennyecTBO — KOHCepBHAs OaHKA: 3KCIEPUMEHTAILHOE OIpe/eIeHNe
METAJLIIOBY.
YkcycHast kucsiora. CTOJIOBBIN YKCYC, YKCYCHAsI 3CCEHIIUS, JIEIIHAs YKCYCHAsl KHUCJIOTa:
B 4yeM pas3Huia. CBOMCTBA YKCYCHOM KHUCJIOTHI U €€ NMpUMeHeHue. PU3n0JI0rnuecKoe
BO3IEUCTBUE KUCIIOTHI.
[IpakTrueckas padoTa.
CocraBieHue TMOHATHUHHOW CXEMbl: «4TO s 3HaIl0 00 YKCYCHOHW KHCIIOTE»
(MHAMBUYaTBHO, JIMOO B TPYIIIE).
Pacuer KOHIIEHTpalMK KUCTIOTHI NPU €€ pa30aBICHUU.
KuciotHoCTh pacTBOPOB NMUIIEBOM COJBI U YKCYCHOM KHUCIOTHI.
lNamenue numeBoM copl YKCYCHOM KUCIIOTOM: MPU3HAKK XUMUYECKOM
peakuuu (BbIACNEHHE Ta3a, pe3KOe YBEIMYeHHE OObeMa pPEaKIHOHHOW CMECH).
[ToBTOPUTH peakIuio TamieHus COAbl C MCHOJb30BaHUEM HWHAMKATOpa (HAIp., OTBapa
KpaCHOKOYaHHOM KarmycThl). [[71s yero Heo0XoaumMo ObUI0 MpUMEHEeHHEe HHAUKaTopa?
OOpaTuTh BHUMaHKE, YTO BBIJICIICHHUE T'a3a YaCTO COMPOBOXKIACTCS
yBEeNIMYEHHEM 00beMa peakIIMOHHOM cMecu. Kakue mMepsl Mpe1oCcTOpOKHOCTH
HYXKHO COOJIIO/IaTh MPY IPOBEICHUH TaKUX PEaKInuii?
«CoJienasi HalIa ;KM3HBbY (TIOBapEHHAsI COJIb, MOTAIIl, [IyTaMatT HATPHSL. ... .. riayoepoBa
COJb, ME/IHBIN KyNOpocC...... )
[IumeBass coma, nUThEBas COJAA, KaJbLIMHUPOBaHHAs COJla, KayCcTHYecKas coJa:
OJIMHAKOBBIE WJIA pa3HbIe BellecTBa. KauecTBEHHbIE peaKI[uU B XUMUHU.
[IpakTnueckas pabora
Omnpenenuthb: Kakoe U3 BeIecTB (MUIIEBas coja, KayCTHUecKasl Co/ia, KalblIIMHUPOBaHHAs
coJ1a) SIBJISIFOTCS COJISIMU YTOJIbHON KUCIIOTHI.
OmnpiT 1. JleiicTBUE HHAUKATOPAMHU.
Onplt 2. [leiicTBrE Ha pacTBOPHI MUIIEBON M KAYCTUUECKOMN COJIbI YKCYCHOM KUCIIOTBI

HasBanue omnniTa Yro HabOrogaeM BriBox

BruiBog: ..........



[IpoBeneHune onbpITOB MOATBEPHKIAET, YTO MHUILIEBAS COJAQA, KAIbIIMHUPOBAHHAS COJA — 3TO
COJIH ¢1a00M YyroJbHON KUCIIOTHI, @ KAYCTHYECKAs COJla — pACTBOPUMOE OCHOBAHHE.
OO6cymuTh, KaK T0Ka3aTh OMBITHBIM ITyTEM, YTO MUILEBAs COAA SBISAETCS KUCIIOHN COJIBIO.
5.5 Bpex nHutrparoB: mMu¢p miaum npasaa. Ilonp3a HUTPaTOB: BaKHEHWIINE MHUHEPAJIbHBIE
ynoOpeHusi Kak UCTOYHHMK a3oTa. KpyroBopor a3zora. Ilodemy BeHepuHa  MyXOJOBKa
MoelaeT HAaCEKOMBIX (TaK OHA BOCIOJHSET HEJOCTaTOK a30Ta B OOJIOTHCTBIX MECTaX).
Hutpatsl B kauecTBe nuIIeBBIX KOHCepBaHTOB. Kakue mpeBpalieHusi MPOUCXOIAT C
HUTpAaTaMU B OpraHU3Me 4eaoBeKa. A30T U €ro CTENEHH OKUCIICHHUSL.
[IpakTHueckas 4acTs.
Ornpeenenre MacCOBOM JIOJIA a30Ta B KaJIWMHOM, HATPUEBON M aMMOHHUIHOM CeluTpe.
BriBoa: kakoe u3 HuX 0oJsiee IIEHHOE a30THOE y00peHue.
[TpoekT «BnusiHue a30THBIX YIOOPEHHI HA POCT CaXKEHIIEB (HAcOITH.
6. Pabora nag npoexktamu — 10 u
1. DOrtan BIOOpa TEMBI, MIOCTAHOBKHU 1IEJTH, 33]1a4 UCCIICIOBAHUS .
2. Dtan BBIJBMKEHUS THIIOTE3HI.
3. Dran maHupOBaHUS MYTH JOCTHKECHUS IIeTIe NCCIIeI0BATENbCKUX (IPOEKTHBIX) paboT
BbIOOpA HEOOXOIMMOTO MHCTPYMEHTapHS.
4. Dran npoBeneHUs y4eOHOTO HCCle[OBaHUS (MPOEKTHOW pPabOThI) € MPOMEKYTOUYHBIM
KOHTPOJIEM 32 X0JIOM BBITIOJIHEHUS U KOPPEKIUEN pe3yabTaToB.
5. Otan odopmieHus, NpeAcTaBIeHUs (3alUThI) IPOAYKTa MPOEKTHOM paboTh

2.3. [lnanupyemble pe3yJbTAThbl 0CBOCHHS MPOrPaMMBbI

JIN4HOCTHBIE pe3yJbTaThbl:
- OCO3HaBaTb EIWHCTBO M IIEJIOCTHOCTh OKpPY)KAIOIIET0 MHpa, BO3MOXHOCTU €r0
MMO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JTOCTHKEHHM HAyKH;
- TIOCTEMEHHO BBICTPaMBaTh COOCTBEHHOE LIEIOCTHOE MHUPOBO33PEHHE:  OCO3HABaTh
MOTPeOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHHIO, B TOM YHCII€ U B paMKax CaMOCTOSITEIbHOM
NEeSITeIbHOCTH BHE LIKOJIBI;
- OLICHUBATh KU3HEHHBIE CUTYAI[MH C TOYKU 3pEHUsI O€3011acHOTO 00pa3a )KU3HHU U COXPaHEHHS
3/10pPOBbBS;
- OLEHUBATh PKOJOTUYECKHM PUCK B3aMMOOTHOIICHUN YeJIOBEKa U MPUPO/IBL.
- (opMHUpOBaTh HKOJIOTUYECKOE MBIILICHUE: YMEHHUE OLIEHUBAaTh CBOIO JEATEIbHOCTh U
MOCTYIKHU JPYrUX JIIOJIEH C TOUKH 3pEHHS] COXPAHEHUS OKPYKAIOIEl Cpeibl - TapaHTa KU3HU U
OJilaromoJryuus Jirojield Ha 3emiie.
MetanpeaMeTHBIMH pe3yidbTaTaMu H3y4deHHUs MporpamMMmbl «llepBble IIaru B XUMUN»
sBisgeTcs (OpMHUPOBaHHE YHUBEPCAIBbHBIX YueOHBIX neicTBuil (YVYI).
PeryasituBubie YY /:
- CaMOCTOSTENbHO OOHApYKUBaTh U HOPMYIUPOBATH YUEOHYIO IPOOIEMY, OMPENENITh LENb
y4eOHOM e TeNbHOCTH;
- BBLIBHUraThb BEPCUH pEIICHUs MPOOJIEMbl, 0CO3HABATh KOHEUHBIA PE3ylbTaT, BbIOUpATh U3
MPeI0KEHHBIX U UCKATh CAMOCTOSITEIBHO CPEJICTBA TOCTHKEHUS 1IN,
- OCYILIECTBIIATh I[EJENOoIaraHue, BKJIIOYas MOCTAaHOBKY HOBBIX IIeNel, MpeoOpazoBaHue
MPAKTUYECKON 3a/1a4uM B MO3HABATEIbHYIO;
- COCTaBJIATH (MHAMBHUAYAJIHHO WU B TPYIIIE) MJIAH PEUISHUS TPOOIEMBL;
- pabotas 1Mo TUIaHy, CBEpSATh CBOU JACWUCTBHUA C LIENbIO M, MPH HEOOXOAUMOCTH, HUCTIPABIATh
OILTMOKHU CaMOCTOSITENBHO;
- YUUTBHIBaTh pa3Hble MHEHUS M CTPEMUThCS K KOOPAMHALMU PA3UYHBIX MO3UIUI B
COTPYJTHHYECTBE;
- B JMajore C YYHTEIEM COBEpIICHCTBOBATH CaMOCTOSATEIBHO BBIPAOOTAHHBIE KPUTEPHH
OIICHKH.
ITo3naBaTenbnblie YY /I:



- aHAJM3HPOBATh, CPABHHUBATH, KJIACCU(DUIIUPOBATH 1 0000IATh (DaKTHI U ABJICHUS. BHIABIATH
MPUYUHBI U CIIEACTBUS MPOCTHIX SBJICHUH.
- OCYUIeCTBJIATH CpPaBHEHUE, KIAcCCU(UKAIIUIO, CaMOCTOSTEIbHO BHIOMpas OCHOBAHUS H
KPUTEPHH JUIs YKa3aHHBIX JIOTHYECKUX OTepallHii;
- CTPOMTH JIOTMUECKOE PACCYKICHHE, BKIIOYAIOLIEE YCTAHOBIEHUE TPUUYMHHO-CIIEACTBEHHBIX
CBS3EH.
- €031aBaTh CXEMaTHYECKHE MOJICIH C BBIZCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
- COCTABJATH TE3HCHI, PA3IMYHBIC BU/IBI TUIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
- mpeo0dpa30oBBIBATH MH(DOPMAIINIO U3 OJHOTO BUA B IPYroi (TaOIHITy B TEKCT | TIp. ).
- yMeTb ONpEICNsATh BOSMOKHBIE NCTOYHUKNA HEOOXOIUMBIX CBEJICHHUU, IPOU3BOIUTH MOUCK
nHpOpMAIINY, AaHATU3UPOBATH M OIICHUBATH €€ JOCTOBEPHOCTb.
- 0000maTh NOHATHUA - OCYUIECTBIIATH JIOTUYECKYIO OIEpalMI0 Mepexosa OT MHOHSITHH C
MEHBIITUM 00HEMOM MOHATHAM C OOJBIINM 00BEMOM;
- CTPOMWTH JIOTUYECKHE PACCYNKACHUSI, BKIIOYAIOIINE YCTAHOBIIEHUE TPUUNHHO-CIIEICTBEHHBIX
CBA3EH.
- OOBSCHATH SIBJICHUS, NMPOLECCHI, CBSI3M M OTHOIIEHHS, BBISBIISIEMBbIE B XOJI€ MCCIICIOBAHUS,
OCYIIECTBJISITh BBIOOp Hambosee 3((HEKTUBHBIX CMOCOOOB PEIICHHS 3a/ad B 3aBUCHUMOCTU OT
KOHKPETHBIX YCIOBUH.
KommyHukatuBHubie YY/I:
- yMeTh (opMynupoBaTh COOCTBEHHOE MHEHHE M TMO3UIMI0, apryMEHTUPOBAaTh €€ U
KOOPJIUHUPOBATH €€ C MO3UIMH MapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIETr0 pelIeHus
B COBMECTHOU JCATCILHOCTH;
- oToOpakaTb B peuYM COJIEp’KaHUE COBEpIIAEMbIX JEHCTBUIM, Kak B (QopMe TI'pOMKOM
COITMATM3UPOBAHHOM peuH, TaK U B (hopMe BHYTPEHHEH peydH;
- yMETb apryMEHTHPOBATh CBOIO TOUKY 3PEHUS;
- YMeTbh OCYHIECTBJIATh B3aUMHBIH KOHTPOJb U OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;
- yMeTb paboTaTh B IPyINIIE - yCTaHABIUBAThH paboune OTHOIIEHUS, 3H(PEKTUBHO COTPYTHUYATH
U C0CcOOCTBOBATH MPOAYKTUBHON KOOIEPAILIUH.
IIpenmMeTHBIMHU pe3yIbTATAMM U3yUYCHHUS IPEAMETA SBIISIOTCA CIECIYIOIINE YMEHHUS:
- OCO3HAHHE POJIU BEIIECTB;
- ONpeleNsTh POJib PA3IUYHBIX BEIIECTB B IPUPOJIC U TEXHHUKE;
- OOBSICHSATH POJIb BEIIECTB B UX KPYTOBOPOTE;
- paccMOTpeHHE XMMHYECKHUX MPOIECCOB;
- HCIOJb30BaTh 3HAHMUS XUMHUH TP COOJIIOJICHUM TPaBUJI HCIOJIb30BAHUS OBITOBBIX
XMUMHYECKUX MPENnaparos;
— pa3nuyaTh onacHble U 0e30macHbIe BEIIECTBA,
- NPUBOJAUTH MPUMEPHl XUMHUUECKUX MPOIIECCOB B IPUPOJIE;
- HaxoJWThb YEPThl, CBUJICTEILCTBYIONINE 00 OOIIMX MPU3HAKAX XUMUYECKUX MPOIIECCOB U MX
pa3INyUX;
- HCIOJIb30BaHHE XUMHUYECKUX 3HAHUI B OBITY;
- OOBSCHSATH 3HAUEHHUE BEILECTB B XKU3HM U XO35ICTBE UEIOBEKA;
- OOBSCHATH MUP C TOUKH 3pEHUS XUMUHY;
- (dopMupoBaTh MpeACTaBICHUs 0 OyaylieM npodeccuoHalIbHOM BhIOOpE.
Kpome Toro, 3aHsTHsI Npu3BaHbl MPOOYIUTH y y4alluXcs MHTEpPEC K XMMHUYECKON Hayke,
CTUMYJHMPOBATh AajbHeWIee U3ydeHne XUMUU. XUMHUECKUe 3HaHUs, cOpPMUPOBAaHHBIE Ha
3aHATUAX, WH(QOpPMAIMOHHAs KYJIbTypa y4yalllUXcs, MOTYT OBITh MCIIOJIb30BaHbl UMHU IS
PaCKpBITUS PA3TUYHBIX MPOSIBICHUH CBA3U XUMHUH C )KU3HBIO.



I11. KOMILTEKC OPTAHU3AIIMOHHO-TIEJATOIT MYECKHX YCJIOBUI

3.1. YueOublIii mjian

Ne n/nt HasBanue pasznena Bcero gacos
1. BBenenue 2

2. DKCIepUMEHTAJIbHbIE OCHOBBI XUMUU 26

3. 3HAKOMHMMCSI C MUPOM HaHOYACTHII 10

4. XUMUS Ha CTPaxKe 310pOBbs 12

5. XUMUS TTUTIH 8

6. PaboTa Haj mpoekTaMu 10

Hroro: 68

3.2. KajsenaapHblii yueOHbIN rpapuk

[IpopomxutenbHOCTh yueOHOTO Tona — 34 Hepenu. Hawano 3anstuit ¢ 02.09.2022 rona,
OKOHYAaHHUE — B COOTBETCTBUHU ¢ yueOHBIM Tutanom J{OI1.
PernamenT oOpa3oBaTenpHOTO Mpoliecca:
1 royx oOyuenust —68 vacos (2 pasa B Hezeno 1Mo 1 Jacy).
Pexxum 3aHATHI: 3aHATHS IPOBOAATCS MO pacnucanuio. [IponomxurensHOCTh 3aHATUI 40 MUHYT.
3.3. OueHo4HbIe MAaTEPHAJIBI

Crnioco0bl onpeiesieHusi pe3yJabTATUBHOCTH !
- Hauanvhotiit konmponas (cenmaodpy) B BHUIEC BU3YaJbHOTO HAOJIOJCHMS Temarora 3a
coONIoicHHeM BOCHUTAHHMKAMH TEXHMKH O€30IacHOCTH, T[OBEJEHHEM IpH paboTe cC
MOCJIEAYIONUM 00CYKICHHUEM;
- Texywuii KoHmposns (6 meuenue 6cezo yueoH020 200a) B BUJIC BU3yaTbHOTO HAOTIOACHUS
mejarora 3a IMPOIECCOM  BBIMOJIHEHUS YYaIIMMHCS MPaKTUYECKUX paboT, MPOEKTOB,
WHIUBUAYAIbHBIX 3aJJaHUH, ydacTus B IPEIMETHON HeJelie eCTECTBO3HAHMS,
- Ilpomesrcymounswtit konmponvs (memamuueckuil) B BUIE TPEIMETHOW TUATHOCTHKU
3HAHUS JIETHMH MPOUJICHHBIX TEM;
- Hmozoewlii konmpoay (mait) B BUIE U3YYCHUS] U aHaJIN3a MPOAYKTOB TPyAa y4alllUuXcs
(mpoekToB; cooOmeHuii, pedepaToB), Mpolecca OpraHU3ANMK PadOTHl HAJ TPOIYKTOM M
JTUHAMHKYU JIMYHOCTHBIX U3MEHEHUH.
@®opMbl YU6Ta 3HAHMA, YMEHHUI IPH peau3auuy MporpamMmmal.

- Onpoc;
- O6cyxnenue;
- CamocrosiTenbHas paboTa;
- TectupoBanue;
- [IpesenTanus u 3ammTa TBOPUYECKOM pabOThI (TIPOEKTHI U AP.).
B koH11e yuebHOro roga 00y4aromuiics J0HKeH BIIOTHUTD U 3alIUTUTH MPOEKT.

3.4. Meroauyeckue MaTepuaJibl
B cocTaB yueOHO-METOMUECKOTO KOMIUIEKTa K MPOTPAMME BXOIAT:
¢ yyeOHbIE U METOAUYECKUE TIOCOOHS,;
® XUMUYECKHE CTIPABOYHUKH,
® pa3/laTOYHbIE MaTepHalbl (TaOIHIIBI, CXEMBI);
® BUJICO- U ayIMOMAaTEpHUaIbL;
® KOMITbIOTEPHBIE TPOTPAMMBI.

IV. UHBIE KOMIIOHEHTbBI

4.1. YcnoBus peaju3anuu NporpaMmbl
Mamepuanbho-mexnuueckoe odecneuenue:
BHyTpeHHUMU yCIOBUSIMU peaan3alii MPOTrPaMMBbI SBIISIOTCS:



- HaIM4Yue y4eOHOTO MOMELICHHS JJIsl IPOBEICHUS 3aHATHH;
- HaJIMYUe He00X0IMMOTro 000pyI0BaHuUs sl POBEJCHUS SKCIIEPUMEHTAIBHBIX 337134,
- HaJIMYME HATJATHBIX MOCOOWH, TEXHHMYECKHX CPEACTB OOYy4eHUs, TUAAKTUYECKUX MAaTEpUAIOB K
TEMaM.
MarepuanabHO-TEXHHUECKOE 00ecrieueHre MporpaMMbl
B nepedens o0opynoBaHus 371aHUsA, B KOTOPOM OyZIET peain30BaHa JaHHAs IPOTrpaMMa, BXOIAT:
1. IlepconanbHble KOMIBIOTEPHI (1 1IT.)
2. MynpTumeaniinbii npoektop (1 mr.)
3. OxpaH (1 mrt.)
4. JTaboparopHas mocyja.
5. MadopmannonHoe obecrieyeHre mporpamMmal:
B mkosne mmeercst mMpe3eHTaIluy, BUACOYPOKH, METOAMUYECKHE U TUJAKTUYECKUE MTOCOOHS st
MIPOBEICHUS 3aHATHH, IIPOBEPKHU M 3aKPETUICHHSI 3HAHUH T10 TIPOTpamMMe.

4.2. Cnucok JuTepaTypsbl

1.  Axodd, P. UckycctBo pemenus npodiem. M.: Mup, 1982;

2. Anamosuy, T.I1., Bacunwsesa, I'.U., Meukosckuii, C.A. COOpHUK OJMMITHATHBIX 33/1a4 10 XUMHH.
Munck: Haponnas acsera, 1980; borosnenckas J1.b. Iyt k TBopuectBy. M.: 3Hanue, 1981;

3. Epeirun, [I1., umkus, E.A. Metoauka pemenus 3aaad mo xumuu. M.: IIpoceemenue, 1989;
KonkypcHbrit 5x3amed 1o xumun: PykoBoicTBo miist aburypuerToB. B 6 4. // mon pen. H.E. Ky3emenko.
M.: U3a-Bo MI'Y, 1992;

4, Ky3emenko, H.E., Epemun, B.B., IlonkoB, B.A. XumMus 1j1sl MIKOJBHUKOB CTApLIUX KJIACCOB U
nmocTymnarmmux B By3sl. M.: Jlpoda, 1995;

5. Kymmnuapes, A.A. Yuumcs pemats 3agaun o xumun. M.: [lIkomna-IIpecc, 1996;

6.  Jlumun, P.A., Monouxko, B.A. Xumus m1st abutypuentoB. OT cpeHeH MIKOJIbI K By3y. M.: Xumus,
1993;

7.  Moscymsaze, 3.M., AGGacona, I'.A., 3axapoukuna, T.I". Xumust B Bompocax ¢ HCIOJIb30BaHIEM
OBM. M.: Beicmias mikoa, 1991; [Tonsckue xumudeckue oauMiasl (CoOopHuk 3aaad). Iep. ¢ mosbek.
IL.I". Bysnosckoi u ap. // mox pea. C.C. Uypanosa. M.: Mup, 1980;

8. CemenoB, M.H. 3agaun mo XuMuu MOBBIIIIEHHOH CIIOXHOCTH It abutypueHToB. B 4 4. JI.: Uzn-
Bo JII'Y, 1991;
9. Cyposresa, P.I1., Capunkuii, C.H. 3aganus mo XuMuu Jjis CaMOCTOSTEIBHONW pabOThI ydanuxcsl.

M.: IlpocBemenue, 1991; Xumudeckue omumnuansl B 1mkone. /Coct. C.H. Ilepuarkun. M.: HITO
«O6pazoBanue», 1997;
10. Xowmuenko, I'.H., Xomuenko, W.I'. 3amaun mo xumuu JUisi MOCTYyMaOUMX B By3bl. — M.: HoBas
Boana, 1997,
11. Irpemmiep, I'.U., Xoxnosa, A.1. MeTonuka pemeHus pacdeTHbIX 3a1ad 1o xumuu: [locodue
st yautens. M.: IIpocsemenue, 1998.

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI:

http://www.chemistry.ssu.samara.ru/;

http://www.hemi.nsu.ru/;

http://www.repetitor.1c.ru/online;

http://www.informika.ru/text/database/chemy/START .html;

http://chemistry.ru/index.php;



http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/
http://www.repetitor.1c.ru/online
http://www.informika.ru/text/database/chemy/START.html
http://chemistry.ru/index.php

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67;

http://school-collection.edu.ru/catalog/rubr/528b6fbh1-98e4-9a27-5ae1-2f785h646a41;

http://www.maratakm.narod.ru/.

Kommnaxkr-muckn: Ludpoas 06aza Bumeo «Xumusi. CereBasi Bepcusi». WHCTHUTYT HOBBIX
texnosioruii. 2006; Bupryansnas mkona Kupuina u Medoaus. «Ypoxku xumun Kuprma n Medoans
8-9 kmacc, 10-11 xmaccy. OO0 «Kupmmn u Medoauiit». 2002; «Otkpeitas xumuss». OO0 «Du3uKOHY.
2005; Bam penerutop «Xumust 7-11 kmace». OOO «PaaoBecue». 2004; OOpasoBarenbHas
KoJutekuus. Xumus s Bcex — XXI: Xumuyeckue ombIThl co B3peiBaMu u 6e3». OO0 «1C-
[Mabmummary. 2006; Xumus. MynbTuMmenuitHoe ydeOHoe mocobue HoBoro ooOpasma. 8—9 kiacc.
OnektponHas 6udnuoteka. «IIpocsemenney. 2002.
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