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[HOACHUTEJIbHAA 3AIINCKA

1.1. UudopmannonHbie MaTeprabl
[Iporpamma BHEYpPOUYHOM JEATENBHOCTH «XHMHsI BOKpPYr Hac» (maumee -

[Iporpamma) ¢ wucnons3oBaHueM oOopymoBaHus mpoekta «Touka Pocra» ompenenser
ColepKaHWe W  OpraHM3anuio  00pa30BaTENPHOrO  Mpolecca B — MYHHIUIAIBHOM
0011e00pa30BaTeILHOM OFO/DKETHOM YUPEKIACHUH CpelnHss oOIeoOpa3oBareibHas MIKOJIA
Ne20. Ilkoma BmnpaBe peanu3oBbiBaTh I[IporpaMmy npu HaIUYMKM COOTBETCTBYIOLIEH
JMIIEH3UU Ha OCYIIECTBIICHHE 00pa30BaTEIbHON eI TEITHbHOCTH.

Hacrosmas Ilporpamma coctaBiieHa B COOTBETCTBUU C JIOKYMEHTaMHu B cdepe
00pa3zoBaHus:

—  @enepanbHbM  3akoHOM 0T 29.12.2012 Ne 273-@3 «0O0 o0pa3oBaHuu B
Poccniickoit enepanuny;

— Ilpukaza MunucrtepctBa mnpocsemenuss P® ot 22.03.2021 Ne 115«006
yrBepkieHnH [lopsiika opraHu3aiuy 1 OCYIIEeCTBICHUs 00pa30BaTEIbHON NESTETFHOCTH TI0
OCHOBHBIM  00II€00pa30BaTeNbHBIM TpOTpaMMaM — 00pa3oBaTEIbHBIM  POTpPaMMaM
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0 M CPETHETO 00IIero 00pa3oBaHU s,

—  Ilpuxazom Muno6pnayku Poccun ot 17.12.2010 Ne 1897 «OO0 yTBepkIeHUN U
BBEJICHUU B JeilcTBUE (eAepalbHOrO0 TOCYJapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHJapTa
OCHOBHOTO 00111€T0 00pa30BaHus» (C U3MEHEHUSMH U JIOTIOTHEHUSIMH );

— - Ilpukaza Muno6prayku Poccum ot 31.05.2021 Ne 287 «OO6 yTBEepXKACHUH U
BBEJICHUU B JeiicTBUE (eAepalbHOrO0 TOCYJapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHIapTa
OCHOBHOTO 00I1IeT0 00pa30BaHUI;

—  IlocranoBnenusi ['MaBHOTO TOCYIapCTBEHHOIO CaHUTapHOTO Bpaya PD ot
28.09.2020 Ne 28 «O06 yrBepxkacHuu canutapHbix mpasun CII 2.4.3648-20 «CanurtapHo-
SMUAEMUOJIOTHYECKHe TpeOOBaHMs K OpraHM3alUsM BOCIHUTAaHUS M OOyYeHHs, OTIbIXa U
037I0POBJICHUS A€TEH U MOJIOJACKIM;

— Ilpukaz MunuctepctBa mnpocsemenus P®D ot 20.05.2020 Ne 254 «OG6
yTIBEpXACHUU (PenepaabHOro MepevHsi y4eOHHKOB, JOMYIICHHBIX K HCIOJIB30BAHUIO IPU
peaiv3allii UMEIOLIUX TOCYIAapPCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTelIbHBIX MPOTrpamMM
Ha4yaJbHOTO OOIIEro, OCHOBHOIO OOILEro, cpeiHero oouiero oOpa3oBaHus OpraHU3aMUSIMH,
OCYILIECTBISIOLUIUMU 00pa30BaTEIbHYIO JESATEIbHOCTDY (C U3MEHEHUSIMU U JIOTIOJTHEHUSMH)

U JIpYyrMX HOPMATUBHO — TMIPAaBOBBIX aKTOB, HE MPOTUBOPEYALINX JIECHCTBYIOILEMY
3aKOHOJATENILCTBY B chepe 0Opa3oBaHMUsL.

[IporpaMma BHEYpPOYHOW HNEATENBHOCTH  «XHUMHS BOKPYr HAC» COCTaBJ€Ha C Y4YETOM
TpeOOBaHU roCyIapCTBEHHOTO 00pa30BaTEeNBLHOTO CTaHAapTa Ha ocHOBE «COOpHHKA MPOrpaMMm
ANIEKTUBHBIX KypcoB... Xumus 8-9 kmaccel. poda,2006». Bce pazmensl mporpammbl TECHO
CBSI3aHBI TI0 CTPYKTYPE C OCHOBHBIM KYPCOM XUMHHU.

[Iporpamma paspabaThiBacTcsi M YTBEPXKIACTCA IIKOJIOH CaMOCTOSITENILHO C Y4E€TOM
KaJpOBOT0 MOTEHIINAJa U MaTepUaTbHO-TEXHUYECKUX YCIOBHIA.
1.2. HanpaBJIeHHOCTHb MPOrPaMMBblI
HampaBieHHOCTh TpOTpaMMBbl  €CTECTBEHHOHAyYHas, TOCKOJbKY OHa [MpeJrnoJiaraer
yriIyOJeHHOe  M3y4YeHHE  OpPraHM4eckoil M HEOPraHM4ecKoM  XUMHM,  pelIeHHe
AKCMEPUMEHTAJIbHBIX U PACUYETHBIX 3a7au MOBBIIIEHHOW CIOXKHOCTH 1Mo XxuMmuu. CoaeprkaHue
MporpaMMbl «XHUMHS BOKPYT HAac» MOMOXeT moapocTkam 13-15 mer pacmuputh U yrayOuTh
3HAHUS [0 XUMUH, YCOBEPIIICHCTBOBATH YMEHUS UCCIIEJIOBATh
B cucreme ecrecTBEeHHOHayyHOro 0Opa3oBaHUS XHMMHS 3aHHMAeT BAXKHOE MECTO,
OTIpeJIeNIIeMOe POJBI0 XUMUYECKOW HAyKW B TIO3HAHWH 3aKOHOB MPHUPOJbI, B MaTEepPHAIBHON
KU3HU OOIIECTBa, B PEUICHUH TTI00ATBHBIX MPOOIeM YelloBeYecTBa, B (OPMHUPOBAHUH HAYUHOM
KapTHUHBI MUDA.



[Iporpamma BHEYpOUHOU IESATEIBHOCTH «XHMHS BOKPYT HAac» CO3/laHa, YTOOBI B IIpoIiecce
MOJIyYEeHHUsI JOMOJHUTEIBHOTO XMMHUYECKOTO OOpa30BaHMs y4alluecsl MPHOOpenn XUMUYECKUe
3HaHUS O 3aKOHAX U TEOPHSX, OTPAKAIOIIUX OCOOEHHOCTH XUMHUYECKOW (POPMBI JBHUIKEHUS
MaTepuH, MPUOOPEN YMEHHUS U HaBBIKM B MMOCTAHOBKE XUMHYECKOTO SKCIIEPUMEHTA, B PabOTe C
HAay4HOM U CIPABOYHOM JIMTEPATYpPOM, HAY4YUIIUCh JeJIaTh BbIBOABI IIPUMEHUTEIBHO K
KOHKPETHOMY MaTepuaity u 0oJiee 00IIHe BBIBOJIBI MUPOBO33PEHUYECKOTO XapakTepa. M3yuenue
XMUMMH TIOMOTAeT MOHATH OOLIMe 3aKOHOMEPHOCTH MPOIEcCca MO3HAHUS IPUPOJIbI YEIOBEKOM,
METO/Ibl aHAJIOTUU M 3KCIIEPUMEHTA, aHaJIU3 M CUHTE3 IO3BOJISIIOT MOHATH HAyKy BO BCEM €€
MHOT000pa3uu.

XUMHYECKUE 3HAHUSI HEOOXO UMbl yJalllMMCsl B IOBCEIHEBHOM KU3HU, POU3BOICTBEHHOM
NESITeIbHOCTH, TPOJOJDKEHUsT 00pa3oBaHMs M NPABWIBHOM OpUEHTAllMM IIOBEJCHUS B
okpyxatoie cpene. [Iporpamma «Xumusi BOKpYTr Hac »IaeT y4aluMcsl BO3MOKHOCTh BBIOpaTh
npoduiib 00ydeHus, MOMOJHUTH 3HAHUS O MPO(eccusx, pacCUIMPUTh 3HAHUS IpeaMeTa XUMUU,
HEOOXOMMBIE JIJISl TIOJIYUYEHHUS TaTbHEHIIIero 00pa3oBaHusl.

[IporpaMma BHEYpOUHOH JEATENBHOCTH «XUMHUS BOKPYT Hac" COCTaBlieHA C Y4YeTOM
obopynoBanus "Touka pocra".

HoBu3Ha nporpaMMbl COCTOUT B JINYHOCTHO-OPUEHTUPOBAHHOM 00ydeHUU. Ponb yuurens
COCTOUT B TOM, YTOOBI CO3JaTh KaKJJOMY 00Yy4JaroIIeMycsl BCce yCIOBUS, JUIsl Hanbosee MoJHOTO
pacKkpbITUsl U peanusanuu ero crnocobHocteil. Co3narh Takue CUTyallMM C HCIOJIb30BAHHUEM
Pa3IMYHBIX METOJIOB 00yUEHUSs, IPU KOTOPHIX KaXAbld 00yJaromuiics npuiaraer coOCTBEHHbIE
TBOPUYECKUE YCUJIUS U MHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH MPH PEIIEHUH MOCTABJIEHHBIX 3a/1a4.

1.3. AKTyaJIbHOCTBH NPOrPaMMBbI

IIporpamma «Xumusi BOKpYr Hac» CO3JjaHa C Lelblo (JOPMUPOBAHMS MHTEpPECA K XUMHH,
paciupeHust Kpyrosopa ydamuxcs. OH OpHEHTUPOBAH Ha ydaluxcs 9 kiacca, TO €CThb TaKoro
BO3pacTa, KOrja pedsitaM CTAaHOBUTCS HHTEPECEH MUP, KOTOPBIM UX OKPY/KAeT U TO, YTO OHU HE
MOTyT OOBSICHUTb, @ CIIELUAIbHBIX 3HAHUM elle He XBaTaeT. JeTH ¢ pOXKIEHHS OKpYKEHbI
pa3IMYHBIMU BELIECTBAMU U JJOJDKHBI YMETh 00pAIIaThCs C HUMMU.

Ileparornueckas 1e1ec000pa3HOCTD NpOrpaMMBbI CBsSI3aHA ~ C  BO3PAacTHBIMU
0COOEHHOCTAMH JieTell JaHHOro Bo3pacTa 13-15 ser: m0003HATENBHOCT, HAOIIOIATENBbHOCTD;
UHTEpEC K XMMHUYECKUM IIpOoLeccaM; XeJlaHueM padoTarh ¢ J1abopaTOpHBIM 000pPYIOBaHHEM;
ObICTpOE  OBJQJEHWE yMEHUSIMM M  HaBblkamMu. [IporpamMmma  HOCHT pa3BHBAIOILYIO,
NEATeIbHOCTHYIO U IIPAKTUYECKYIO HAIIPaBIEHHOCTb.

Hannas Ilporpamma He TONBKO JacT BOCHMTAHHMKAM IPAKTMUYECKHE YMEHHUS U HaBBIKH,
(dopMupyeT HayaJbHBIA ONBIT TBOPYECKOW JEATENBHOCTH, HO M Pa30BBET HMHTEPEC
oOyyJaromerocss K 5KCIEPUMEHTY, HAaydHOMY IIOMCKY, MOCIOCOOCTBYET CaMOOINPEAEICHUIO
yJaluxcs, 0CO3HaHHOMY BbIOOpY npodeccuu. Yyaiuecs CMOTYT Ha MPAaKTUKE UCIOJIb30BATh
CBOM 3HAHUSA HA YypOKax XUMUM U B ObITy. B mporpamMmy BkitoueHbl Hauboiiee sipKHe,
Harjsi/iHble, WHTPUTYIOIIUE SKCIIEPUMEHTHI, CIIOCOOHBIE YBJIEUb M 3aUHTEPECOBATh YYaIMXCS
IIPaKTUYEeCKOM Haykoil xumuei. B pamkax HanuoHalbHOTO npoekra «O0pa3oBaHHE» CO3JaHHE
LIEHTpa €CTeCTBEHHO-HAy4YHON HampaBieHHOCTH «Touka pocTay NO3BOJMIO BHEJIPUTH B
nporpammy nu@poByro 1a00paTOPUIO U KAYECTBEHHO U3MEHHUTD IPOIecC 00yUEeHUs XUMUH.

KonuyecTBeHHBIE SKCIIEPUMEHTHI IO3BOJIAT IOJy4aTh JOCTOBEPHYK HMH(OpPMALUIO O
IIPOTEKAaHUH TE€X WIM HMHBIX XHMHUYECKHX TIIpoleccax, O CBOMCTBax BemecTs. Ha ocHoBe
MOJIy4EHHBIX AKCIEPUMEHTANbHBIX JaHHBIX OOy4aeMble CMOTYT CaMOCTOSITEIbHO JelaTh
BBIBOJIbI, 000OIIATh PpEe3yJabTaTbl, BBIABIATH 3aKOHOMEPHOCTH, 4YTO OJHO3HA4YHO OyneT
CrocoOCTBOBATH MOBBIIEHUIO MOTHBALIUM O0YYEHHSI IIIKOJIbHUKOB.

1.4. OTiM4yuTeIbHBIC 0COOCHHOCTH NPOTrPaMMbI

OTnuuuTeNnbHOM  0COOEHHOCTBIO IAaHHOM — MPOrpaMMbl  ABJISIETCS  TO, 4YTO  3aHATHS
IIPENIIOJIAra0T HE TOJIBKO U3y4EHHE TEOPETUUECKOTO MaTepralla, OHU TaKKEe OPUEHTHPOBAHbI Ha
pa3BUTHE TNPAKTUYECKUX YMEHUN W HABBIKOB CAMOCTOSITEIBHOW JKCIEPUMEHTAJIbHON U
HCCIIEI0BATENIbCKOM AeATeNbHOCTH yyanuxcs. Pebsta HaydaTcsl CTaBUTh MPOCTEHIINE OMBITHI,



paboTaTth C peakTHBaMH, IJIAHUPOBATh CaMOCTOSITEIbHYIO pabOTy HaJ BBHIOpAaHHOW TEMOW,
0GOPMIIATH MPAKTUYECKHE PAOOTHI.

1.5. Aapecat nporpamMMbl

[Iporpamma mnpennasHaueHa ansi oOywarommxcs 15-16 mer. HaGop nperedd B Tpymiibl
cBOOOTHBIN, 0€3 peAbABICHUN TPEOOBAHHI K YPOBHIO MOATOTOBICHHOCTH O0YJaIOLTUXCS.

1.6. Cpok ocBOeHMSsI IPOrPaMMBbI

[IponomxurenbHocTh peanuzauuu nporpammbl 1 rox (34 yueOHbIX Henenu). Bcero
34yaca. U3 pacueral yac B Henemto.

1.7. ®opma oOyuenust

OOyuenue yepe3 OMBIT U COTPYAHUYECTBO C YUETOM WHIUBHUIYAJIBbHBIX OCOOCHHOCTEH U
notpebHocTel ydamuxcs. JIMYHOCTHO - NEATENbHOCTHBIN U CYOBEKT — CYOBEKTUBHBIN MOIXOJ
(OonblIee BHUMAHHUE K JIMYHOCTH YJallerocs).

B cootBerctBum ¢ uensimu Ilporpammbl, ee coiep’kKaHMEM M METOJaMU OOY4YEeHHS
HauOoJyiee ONTUMAIBLHOW (QOpPMON 3aHATUS SIBJISIETCS CAMOCTOSITENIbHAs HMCCIEeI0BaTElIbCKas
pabora.

Heo6xomumo oTnaBath npeamnoureHue ciaeayonmm Gopmam paboTh:

* KOHCYJIBTAIHS C YIUTEIIEM;
* paboTa B MabIX Tpynmnax (2-3 deaoBeka) MpH BHIMTOJTHEHUH UCCIIEIOBATEIbLCKIX 3a/IaHUM;
* TOATOTOBKA OTYETHHIX MAaTEPUAJIOB TI0 PE3yJIbTaTaM MPOBEICHUS UCCIIEOBAHUH.

[TpuHIMTT TPEEMCTBEHHOCTH B COBPEMEHHOW NIKOJIE MPEAYCMATPUBAET HENPEPHIBHOCTH
€CTECTBEHHOHAYYHOTO 00pa3oBaHUsI Ha BCEX CTymHeHsX oOyueHus. B denepambHoM Oa3zucHOM
yueOHOM Tu1aHe «EcTecTBO3HaHUE) BKIIOYEHBI TPU KOMIIOHEHTA: OUOOrus, pU3uKa U XUMUs,
YTO U OIpeNesieT OCHOBHOE COJIep:KaHue TaHHOM 001acTH 3HAHUS.

OcHoBHast (YHKUHS YUUTENsI COCTOMT B «COINPOBOXKACHHUW» YydYalllerocs B €ro
MO3HABATEJIBLHOM AESTEILHOCTH, KOPPEKIIMU PaHee MOJydeHHbIX yyamumucs 3Y H.
®opMbl 3aHATHIA:

-I'pynnoBas
- MuuBuyansHas

1.8. Pesxkum 3ansaTui

3aHATUS MPOBOAATCS B 04HOM TpynmnoBoit hopme (10-15 yenosek) 1 pa3 B Heaemo 1o 1
akagemuyeckomy yacy. [IpoaomkuTenbHOCTh 3aHATHI — 40 MUHYT.

1.9. LHean 1 3a1aum nporpaMmbl
ean:

dopmupoBaHuEe y ydYalluxcs TIyOOKOTO M yCTOMYMBOIO HMHTEpeca K MHUPY BEIIECTB U

XMUMHUYECKUX MpPEeBpalleHUd, TpuoOpeTeHrne HeoOXOUMBIX MPAKTUYECKUX YMEHHH U HaBBIKOB
0 1abOpaTOPHON TEXHUKE.
3amaun:
-pa3BUTh TMO3HABATEJIbHbIE MHTEPEChl M HWHTEIUIEKTYalbHbIE CIIOCOOHOCTH B IpoOIEcce
MPOBEJICHUSI XHUMHYECKOTO OKCIIEPUMEHTA, CaMOCTOSITENIbHOCTh MPHUOOPETEeHUs 3HaHW B
COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMU MTOTPEOHOCTIMU;
- pa3BUTh yUeOHO-KOMMYHHUKATHUBHBIC YMEHHUS,
-popMupoBaHre yMeHHsI HAOMIOAATh M OOBSCHATH XUMHUYECKUE SIBIICHUS, MPOUCXOJAIINE B
pHUpoie, OBITY, IEMOHCTPUPYEMBIE YUUTEIIEM;
- GopmupoBaTh yMeHHE pabOTaTh C BEIIECTBAMH, BHIMOIHATH HECIOKHBIC XUMUUYECKUE OIIBITHI,
coOroaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH;
- BOCIIUTBIBATh 3JIEMEHTHI HKOJIOTUYECKON KYIbTYPHI;



Il. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBbI

2.1. O0beM nporpamMmsl

OOyuenne paccuntano Ha | rox — (1 pa3 B Hememto — 34uaca). 3a oquH TOJ OOY4CHHUS
oOyyaromuecst mojydaTr 3jJeMeHTapHOe oOpa30BaHHE Ha OCHOBE CIEHMAIBHO ONPEACICHHBIX
0a30BbIX 3HAHWH, YMEHUI, HABBIKOB M IOKa3aTeJel JTUYHOCTHO-KYIBTYPHOTO M TBOPYECKOTO
pocTa, BaXXHBIX JUIsl JaIbHEUILIEro pa3BUTHS MOJAPOCTKA.

2.2. Copep:xaHne NpPOrpaMMbl
HHCTpYKTa)K [0 TEXHUKE 0€30IacHOCTH MMPOBOJUTCS HAa KaXIAOM 3aHATHH IICPCH

IMPOBCACHHUCM JSKCIICPUMCHTA.

1.

BBenenue 1 yac

1.1

1.2

BBoaHoe 3aHsATHE. 3HAKOMCTBO YYalIUXCs C HOBBIM y4€OHBIM KypCOM BO BHEYPOUHOI
JEATEIbHOCTH.

MecTo XUuMHUM B eCTeCTBO3HAHUM. 3apOXkJE€HHE XMMHMM Kak Hayku. CBs3b XUMHUHU C
MIPAKTUYECKON KU3HBIO YEIIOBEKA.

[IpakTHueckas 4acTs.

Coznianue mo3HaBaTENbHBIX KPOCCBOPAOB U APYrUX MHTEPAKTUBHBIX YIIPAKHEHUH Ha
LearningAps.org win MyTest.

2. DJKcnepuMeHTAJIbHbIE OCHOBBI XuMuH 13 yacoB

2.1 BemectBa. [IpueMbl oOpamieHns ¢ BelieCTBAMH.

N3yuenne mpaBuUil TEXHWKH OE30MACHOCTH, MPEAYNPEKITAIONUX W 3alpeniaroiinx
3HakoB. [lepBast momoipb. [TpoTrBOTIOKApHBIE CpEICTBA 3AIMUTHI.

3HAaKOMCTBO C BEIECTBAMH, BCTPEHAIOIIMMHUCSA B OBITY: HOJHAs HACTOWKa, Meb,
AIIOMHUHHUM, COJIb, TUILIEBAS CO/IA, TUMOHHAS KUCIIOTA, YKCYCHas KMCIIOTa, BOJa, MEIHBIN
Kynopoc. OTiuune BemecTB Mo (U3UYecKUM CBOMCTBaM: arperaTHOE COCTOSIHHE, IBET,
3amax, BKYC, pacTBOpuMOCTb. IlpaBuia XpaHeHHS BelIECTB B J1abOpaTOpUH.
ToKCMYHOCTh BelIECTB MJIsi JKUBBIX OPraHW3MOB OIpEAETSeTCs MX XUMHYECKUMU
CBOMCTBaMH, HMX CIIOCOOHOCTBbIO BCTyNaTh B XHUMHUYecKue peakuuu. [IposiBrenus
TOKCUYHBIX BEIIECTB Yy YEJOBEKa: XMMHUYECKUN OKOT, pa3ApakeHHE CIU3UCTBIX
000JI04€K, KaTap AbIXaTENbHBIX IMyTeH, allJIeprUYecKre peakiuu, OCTPbIE JIEPMATUTHI,
KaHIIEPOTE€HHOE [EICTBUE, MOPAKEHUS OPraHOB, BO3MOXKHOCTH JIETAIBbHBIX HCXOJIOB.
[IpaBuna orbopa BeuiecTB (TBEpIbIE, MOPOLIKOOOPA3HbIC, KUIKUE, BOJHBIE PACTBOPSI,
oco0oe BHUMaHKE — paboTa TOJBKO ¢ MaJIbIMH 00ObeMaMH BEIIECTB).

TecT Ha ocHOBe 3aaanuii u3 oTKpbITOro Oanka GUIIHU (pasznen «MeToabl TO3HAHUS)

2.2 IlpaBuia Oe3omacHOii padoThl NPH TPOBEAeHHH IKcnepuMeHnta. TexHuka

J1a00paTOpPHBIX padoT.

3HaKOMCTBO C JabOpaTOpPHBIM OO0OPYAOBAaHHMEM: CTEKJISHHAas Mocyla (XMMHUYECKUE
CTaKaHbI, KOJIObI, BOPOHKH, JCIUTEIbHBIC BOPOHKH, MEPHAsi MOCY/a), BECHI, IITATHBBI
JUIs IPOOUPOK U MpUOOPOB, HArpeBaTeIbHBIA MPUOOP-CIUPTOBKA, (hapdopoBas nmocyaa
(BBIMIApUBATEIIbHBIC YAIIKH, TUTJIH, CTYIIKH, IITATEIH) U .

besomacHas paboTta co cTekiIoM, mpoOKaMu (IEMOHCTpAIHs PE3KU CTEKIISTHHBIX TPYOOK,
WX HarpeBaHUsl ISl USMEHEHHs (JOPMBI).

[IpakTrdeckas 4acTb.

COopka mpubopa ans monydeHus ra3oB. [IpoBepka Ha TepMETUYHOCTh. 3aKperieHHe
ero Ha mraTtuBe. PucyHok npubopa npu nomorniu tpadapera.

2.3 HarpeBarteibHble IPHOOPBI.

CnuproBka. ['azoBas ropenka. Ilnutka. Bogsnas G6ana. Ha3znaueHue HarpeBaTelbHBIX
pubOpOB.

W3yueHne COUPTOBKU: COCTABHBIE YaCTH U UX (DYHKIIHSL.

I'oprouee TOMIUBO Uil CIMPTOBOK: 3THIIOBBINA criipT. OCOOEHHOCTH peaKki TOPEHHS:
BbIjIeNIeHUE Teria u ceera. Cyxoe roproyee



[IpaBuna HarpeBaHusl IPOOMPOK C BOJHBIMH PACTBOPAMHU (IIpEABAPUTENbHBIN MIPOrPEB
BCEH MOBEPXHOCTHU, 00S3aTENbHBIN HAKIOH MPOOUPKU, OTBEPCTHE MPOOUPKH «OT ceOs»,
3aKpEIJICHHUE JIEPIKATENS IIPOOUPKH).
HUcnonb3oBanue Turied nOpu MNpOKAIMBAaHUM BellecTB. Ha3zHaueHue onepauuu
IIPOKAJINBAHUS.
[IpakTHueckas 4acTs.
N3yuenune ninamenu. PUCyHOK mutameHu.
Co6opka mpubopa aisi BBIIAPUBAHUS COJIM (KOJIBLIO HA INTAaTHB, BBIIAPUBATEIbHAS
Yaimika, BOJHBIA pPacTBOpP COJHM,  CHOHPTOBKA). PucyHok mnpubopa mnpu MOMOIIH
Tpadapera.

2.4 Yucrple BeniecTBa, 0c060 ynucrtbie BemecTBa. [Ipumecn. Cmecu. CriocoObl 0OYNCTKH
BEIIECTB OT MpuUMece W pasgeneHus cMmeced. PunprpoBanue. Ileperonka.
Kpucrannmmzanus. Pazaenenue ¢ moMOmp0 MaruiuTa, J€IUTEIbHOW BOPOHKHI
[IpakTnueckas 4acTs.
1 BapuaHT: cMech pEYHOT0 MecKa U caxapa.
2 BapuaHT: CMECh PEYHOI'0 NECKa U MOBAPEHHOM COJIU.
CocTaBuTh cXeMy IOCIIEOBATEIBLHOCTH oOmepauuil (pactBopeHue, (GUIbTPOBAHUE,
BbinapuBanue). CpaBHUTb U OOCYIUTH pE3yiabTaThl ABYX BapuaHToB. OOpaTHUTh
BHMMAaHHE Ha CMECh caxapa M mnecka (y HEKOTOPBhIX YalllKH MOKPHUIMCh KOPHUYHEBOI
Maccoif), Ha Ba)XHOCTb YCJIOBHI HpPOBENEHHS IKCIEPUMEHTa, B JaHHOM Cllydae Ha
CBOEBPEMEHHOE MpEeKpalleHrne Harpena.

2.5 MeToapl MO3HAHHUA B €CTECTBO3HAHUU.
Ha6mronenue. DxcnepumenT. MoaenupoBaHue.
VYcnoBus mpoBeeHMs HaOIOIEHUST KaK OCHOBHOTO METOJa Mo3HaHUs. MBICIUTENbHBII
U pealbHbIl DHKCIEPUMEHT. YHUBEpPCAJIbHBIE 3HAHUS YEJIOBEYECTBA HA OCHOBE
HaOmoneHus. dusndeckre U XUMUYECKUE SIBJICHHUSL.
[IpakTrueckas 4yacThb.
bpoyHoBckoe aBmkeHue 1oA MHUKpockoroMm. OOHapykeHHe KHpa B CeMeHax
noacosHeyHnka. OOHapykeHne kpaxmaina B kaprodene. OOHapy)eHUE YIIIEKHUCIOTO
ra3a B BBLIbIXaeMOM Bo3nyxe. JloOaBrneHue JTUMOHHON KHUCIOTHI B 4ail. OdopmieHue
paboTHI.

Hassanue omnbiTa Kaxk BeImonusiiu Yro HaOIromanu

OOpaTuTh BHHUMAaHHME HAa MPAKTHYECKHUE 3aJaHMsI MPOIUIBIX 3aHATHI. AKIEHTHPOBATH,
YTO METO]T HAOIIOICHHS] — OCHOBHOI METO/1 MO3HAHUSI.

2.6 Boaga. PactBopnl. Mopckasi u npecHasi Bojaa. buojioruyeckue KUJIKOCTH: KPOBD,
nuMmba, KIETOYHBIH COK. DKOJOrMYecKHUe MPOOIeMbl BOJbI. DIEKTPOIPOBOJIHOCTD Kak
CBOMCTBO PacTBOPOB 3JIEKTPOJIUTOB (TIpaBuia 0€30MaCHOCTH C IEKTPONpUdOopamu).
[IpakTHueckas 4acTs.
OrnpezneneHre ¢ NMOMOIIBK 3JIEKTPONPOBOAHOCTH PACTBOPOB: B KAKOM XHMHYECKOM
CTaKaHEe HaXOAMTCS AMCTHWILIMpOBaHHAas Boja. JlaHsl TpW pacTBOpa: pacTBOP
MOBapEHHOM COJIM, PacTBOP caxapa, AUCTUILIMpoBaHHas BoAa. OdopmieHne paboThl.

Ha3Banue pactBopa Uro HaOmomaem (3aropaetcst JiaMIodka
WJIN HET)

Kak pacrno3Hare: B KakoM CTakaHe — JUCTWIMPOBaHHAs BOJA M PacTBOpP caxapa.
JIOTKHBI IPEUIOKUTH JIBA CIIOCO0A: OPraHOJIENTUYECKUN U BhIITApUBAHUE.
[Ipoext «H3rotoBnenune CaMO/JIENIbHOTO npudopa JUISL UCCIIEIOBAHUS
JIEKTPOIPOBOJIHOCTH PACTBOPOBY

2.7 MaccoBasi 10Jis1 PacCTBOPEHHOI'0 BelIeCTBA, MM NPOUEHTHAS KOHIEHTPAaLUs
BellecTBA B pacTBope.



BssemmuBanue. PasnoBecbl. HaBecka. MepHas mocyna (MepHbIE CTakaHbl, KOJOBI,
LAJTUH]IPHL ).

[IpakTHueckas 4acTsb.

[IpurorosiieHue pacTBOPOB IIOBAPEHHOM COJIM 3aIaHHON KOHLIEHTPALUU.
[IpuroroBiieHMe MUIY4er0 HAIIUTKA U3 IUILEBOM COJbI, JIMMOHHON KHUCIIOTBI, caxapa U
acCKOpOMHOBOW KHUCIJIOTBI: Ka)/as IpyIia ONpeAesseT KOJUYECTBO BELIECTB Ha CBOE
yemotpenue. CpaBHEHHE U OOCYXJAEHHE MPUTrOTOBJIEHHBIX HAIMUTKOB C T.3p. BKYCa,
¢bukcanmu HabmomaeMbIXx 3()(PEKTOB, pPACUYETOB WM BBINIOJHEHUS «HA TJA30K»,
9KCHEPUMEHTAIbHON KYJIbTYPHI.

2.8 HacblleHHbIe U MepechbIleHHbIe PACTBOPBI.

Metoauka BpIpalMBaHus KpucrawioB. MoHokpucraml. Kpucramnumueckue apysbl.
UYto Takoe «3aTpaBKay.
JleMoHcTpalyst IEPECHIIEHHOTO PacTBOpa aleraTa HaTpusl.
[IpakTnueckas 4acTs.
[IpuroToBiieHne HACBHIIIEHHBIX M MEPECHIIEHHBIX pacTBOPOB. [IpuroroBieHrne BOAHBIX
pacTBOpPOB MEIHOTIO KyIopoca, XJopuJa HaTpus, caxapo3bl JUIsl BbIpallMBaHUI
KpUCTAJUIOB. BeIpamuBaHue KpUCTAIUIOB U3 pacTBOpa KAMEHHOM COJIM M MOJUPOBAHHOMN
COJIM: €CTh JI1 pa3zHuna. [louemy as BeIpalIMBaHUs KPUCTAJUIOB KAMEHHAs COJIb JIy4IIIE,
yeM uoaupoBaHHas. [loslyueHue OKpalIeHHBIX KPUCTAJIOB COJIM C HCIOJIb30BAHHUEM
MUIIEBbIX KpacuTesneil. BeIpamuBaHue KpUCTAUIOB METHOTO Kylmopoca M3 BOJHO-
CIUPTOBBIX PACTBOPOB.

3. 3HaKOMHUMCSI ¢ MHPOM HAHOYACTHI 5 YacoB

3.1 MopeaupoBanue. Mojenu B eCTeCTBO3HAHHU (TJIOOYC, KapThl, (PU3NYCCKUE MOJICIH,
OMOJIOTUYECKHE MYJSDKH, KPUCTANIMYECKUE pPElIeTKH). Mojenu aToMOB M MOJIEKYN B
XMMHH.

[IpakTrueckas 4yacThb.
N3rotoBnenue Moaeneil MOJICKYJ U3 MOAPYIHBIX CpencTB. PaboTa BooOpakeHMsI.

3.2 Crtpoenne BemectBa. Pazmepsnl yactun. Hanouyactuipbl.

IIpoexktHas 3amaua Ne 1. Kak y3Hath npuMepHBIE pa3sMepbl BUTAMHUHHOIO APAXKE
«YHaeBuT», «PeBUTY», YIaKOBKM KOTOPBIX PACIIOJIOKEHBI y BaC Ha CTOJIAaX, HE OTKPbIBas
0aHOYeK.

[TpoexTtHas 3agada Ne 2. V Bac Ha cTosiax HaxoaaTcsi MEPHBIA UJIMHIP, KOJI0a C BOJIOH,
BEChl PBIYAYXKHOI'O THIA ¢ HaOOpoM pa3HoBecoB. lIpeanoxkute crocoObl onpeaeaeHus
pa3MepoB MOJIEKYJI BO/bI (IPAKTUYECKUN U TEOPETUUECKUIA).

Bompoc: OtHocuTes i MoJieKysia Boabl K HaHoyactuuam? [louemy BUPYCBI Ha3bIBAIOT
HaHopoOoTamu?

3.3 Kosonanble cucTeMbl: MO4YBa, IVIMHA, IPUPOIHbIE BOAbI, BO3AYX /IbIM, MUHEPAJIbI,
xJ1e0, MOJIOKO, MacCJI0, KPOBb...Ko/sIOuIHbIE U MCTHHHBIE PACTBOPbI. OnTHYECKHE
cBoiicTBa: «3p ekt Tunaans», «IBIeHUE UCKPSIUXCs caoeB». KoyuionaHble 4acTUIbl U
UX pa3Mepsl. DKkciepuMeHTanbHas 3a1a4a Ne 1. Ha cTonax: naszepHas ykaszka U Ja3epHbIN
(oHapHK C KPAaCHBIM JIy4OM, /IBa XMMHUYECKHX CTaKaHa: B OJHOM 3aBapeHHbIN MaKeTUK
yas, B JpyroM — uuctas Boja. [Ipomyctute iyd s1azepHoro oHapuka uepes crakaHbl. B
KaKOM CTaKaHe, IO0-BalleMy MHEHHUIO, HaxoAuTcs KoJulouaHas cucreMa? Ha uem
OCHOBBIBAETCS Ballle IIPEIIOJIOKEHNE?

OkcnepumeHTanbHas  3agada Ne 2. BaM BblJaHbl pacTBOpHI  alerara CBHMHIA
Pb(CH3COO), wu wmoauaa kamust Kl, mratuB ¢ mpoOupkamu, CIOUPTOBAas TOpelka,
npobupkoiepxkarensb. B nmpoOupky Haneiite 2 ma pactBopa Kl (BbicoTol 2 ¢M) U 3aTeM
npuwieiite 2 ma pactBopa Pb(CH3COO). . OOpasyercs sxenthlii ocamok. Harpeiite
NpoOHMPKY 10 PACTBOPEHMsI OCaJKa. 3aTeM OXJaauTe NpOOUPKY OKoJo 2-3 MUH U
MIOMEIIaeM B COCYJ C XOJOJTHOM JensHoi Bomoi. Yto Habmomaere? UTO MpPOMCXOIUT
IIPU BCTPSAXUBAHUU TPOOUpPKH?



Wtak, BBl TONBKO YTO OOHAPYKWIM pa3iuyhe MEXKIy HCTHHHBIMU DPACTBOpAMH W
KOJUIOMJHBIMH pacTBOpaMu. B mocienHuX Bbl HAOMIOAANM TPOSIBICHUE ONTHYECKHX
addekroB: «dpdext Tunnans» (3xcm. 3a1. Nel) u «sIBIeHUE UCKPSIIUXCS CIOEBY» (IKCI.
3a1.Ne2).

Bompoc: Kak noka3aTb, 4TO MBUIBHBII pacTBOp sBIseTcs KosutongHou cucremon? (Ilo
paccesiHiIO CBETa B pacTBOpe -KoHyc TuHpans).

UTo npouCXOAUT €CIIM B MBUIbHBII pacTBOp 100aBUTH OBapeHHYIO couib? (IIpo3paunblit
MPEKJE PacTBOP PE3KO MYTHEET, 00pa3ylOTCs KPYNHbIE XJOMNbs). 3HAKOMCTBO C
SIBJICHUSIMU KOAryJISILIUU U BbICAJIUBAHUSI.

[IpoextHas 3agada Ne 1./[Ba ydeHHKa IIPUTOTOBHIIM CMECh M3 PACTUTEIBHOTO Macjia U
BOJIbI: J00aBUB TIOJOBHHY 4YaifHOW Jokku macia B 200 mur Boabl. OmuH W3 HUX
YTBEPKIA€T, YTO IMOJIyYEHHAs! CMECh SIBISIETCS] KOJUIOWIHBIM PacTBOPOM, a JAPYroi 3TO
orpunaer. Kro mnpas? CBoil 0OTBET WIIIOCTpUPYHTE CHUMKAMHU Ha MOOUIBHOM
tenedone. (IIpaBer 06a yueHuka. Bee 3aBUCHT OT 0COOEHHOCTEHM MPUTOTOBIICHUS] CMECH.
Ecnu mpocro pa3zmeriars Macio B Boje, To KoHyc Tunnans He HaOmomaercs. Ecnu ke
aKTUBHO B30aJThIBaTh CMECh B T€UEHUE HEKOTOPOTO BPEMEHM, TO CMECh MYTHEET U B
TaKOM pacTBOpPE XOpOIIO BUJEH KOHYC PAaCCESHHOTO CBETa, TO €CTh MOSBISAIOTCA
MEJIKOAUCIIEPCHBIE YaCTHUIIbI KaleJIeK Macia).

BbIBoJ: KOJIOWHBIE PACTBOPBI MOXKHO OOHAPYKHUThH MO ONTUYECKOMY TECTY «3PQeKT
Tunnans», KOTOpblil OOHapyXHUBAaeTCs, €CIM KOJUIOWJHbIE YAacTUIIbl HE MPEBBIIIAIOT
Jarna3oH HaHOPa3MepOB.

3.4 MeTtoabl u cpeCTBA IMIHPHYECKOT0 HCCIIETOBAHUS.

3.5

3.6

Ha npenpiaymux 3aHaTHAX BBl BBIMOTHSUIM SKCTIEPUMEHTAIIBHBIE U TTPOCKTHBIC 3a/1a4u.
Kak BbI 1ymaeTe, Kakue METO/IbI UCCIIEI0OBAHUS BBl MCIIOJIL30BAIIH?

1. Habmonenue. 2. DkcniepumMent. 3. M3mepenue. 4. CpaBHEHHE

BcenoMuuTe 3amaHus, MpOCMOTPUTE CBOM 3allMCU M MPOKOMMEHTHPYWTE MX C TOYKHU
3peHusl HCIOJIb30BAaHHBIX METOJOB HCCIeNOBaHUA. YeM BbI MOJIb30BAIUCH, YTOOBI
PELINTD TOCTABJICHHYIO MEpPe/l BAMU MPOOIIEMY.

[IpoextHas 3amada Ne 1. Haiimure, yemy paBHa IUIOTHOCTh QJIFOMHUHUEBOW (POJBIH U
MEJHOM WJIM CTaJIbHOM OOJIBAHKM HEMpPaBUIBHOW (DOPMBI, KOTOpBIEC JIE)KAT HA BaIIUX
cronax. Maer obcyxaenue.

JIOMKHBI IPEUIOKUTh TUIAaH PEIIeHUsl STOW 3a/JayM, ONpPEeNeiUTbh Kakue HeO0OXOIUMBI
M3MepUTENbHbIE MPUOOPHI I PELICHUs ITON 3aJauu.

CpaBHUTH HailieHHOE 3HAY€HHWE IUIOTHOCTU QIIOMHHMS, MEOU WIW CTald  CO
CIIPABOYHOM BEJIMYMHOM.

Kak cremeHb M3MelbY€HHOCTH BJHsIeT Ha OOLIYI0 IUIOIIA/[b CONPHKACAIOIIUXCSH
yactul. OObeMHbIE B3pbIBBI HAa MYKOMOJBHOM 3aBOJE, JAPEBECHO-CTPYKEUHOM
npennpusTun.llodeMmy Henb3sl KUCIOJIB30BATh OCH3MH YIS PO3KUTa JpoB. BcromMHHUTH
«UTO TaKOE TUIOIIA b, «EAUHUIBI U3MEPEHUS TIIOIIAII.

[Ipoextnast 3amaua Ne 1. V¥V Bac Ha cromax Haxonaarcs nubo kyouk Pybuka, nu6o
MaJieHbKasi YIakoBKa caxapa-paduHana. HaliouTe miomaab 1enoro Kyouka u oOuryro
mwiomaab 9 Manbix KyOMKOB, M3 KOTOPBIX COCTOUT OONBIIONW KyOWK; WM LeIon
YIIAaKOBKU caxapa M OOIIyI0 IUIONIaJb BCEX KYCOUYKOB caxapa B ymakoBke. CpaBHHUTE
3HAUEHUs IUIOIMIAAN 1eJod (GUrypbl M CyMMapHOW Iuiomaau ee yactei? Kakyro
3aKOHOMEPHOCTh MBI MOKE€M HAOII0IaTh?

Hano00beKkThI M 00yCJI0BJIEHHOCTh UX YHMKAJBHBIX CBOMCTB Pe3KMM yBeJIHYEeHHEM
IVIOIIAAM TOBEPXHOCTH YACTHI. HAHOYACTULbI, HAHOIUICHKH, HAHOBOJIOKHA,
HAaHOTPYOKHU, HAHOIIIAPUKH, IEHAPUMEPHI, IIE0JIUThHI, KBAHTOBBIE TOUKH.

IIpoextHas 3amaya Ne 2. Yxo nocs umeer JuiHy 12-13 MM, a yactuna maruerura Fe304
— 20 uM. YBenuubTe ux B 1 Mumurapy pa3. C kakuMu oObEKTaMu BBl TENEph OyneTe ux
cpaBauBaTh? Kakue (usmueckre BETUYMHBI U3MEHSIOTCS MPU W3MEHEHUU JTHMHEHHBIX
pazmepoB?



3.7

IIpoexrHas 3amaua Ne 3. Ckomapko jguctoB Oymaru A4 Boiiner B crakan oobemom 100
mi?

Kaxoit rpymme Bbaansl TucThl Oymaru A4 u xuMudeckne crakanbl o0bemom 100 mur.
Kaxxias rpynmna uiiet oTBET Ha 3TOT BOIPOC.

[IpemyiaraeM MOMOIIb: COMHUTE JIUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOILIO B
onuH crakaH? Haiiaure miomanb oTaenbHOro jaucra A4 u Iuiomaap MOBEPXHOCTU
XMMHYECKOTO cTakaHa. Haiiaure cyMMapHyIO IIomaab KOMKOB Oymaru, HaxosIIuXCs
B cTakaHe?

JlenaroT BBIBOJI: OHA OKa3aJach 3HAYUTEIHHO OOJIBbINE TUIONIAIM TIOBEPXHOCTH CTAaKaHA.
Kakum o00pa3oM MBI YBEIMYMIM CYMMapHYIO IUIOIIAJb TOBEPXHOCTH Oymaru?
(YMeHnblieHHEM 00beMa 0JHOTO JIMCTA)

Hanoo0beKkThI 1 00yCJI0BJIEHHOCTh MX YHUKAJIbHBIX CBOICTB Pe3KHM YBeJIHYeHHeM
IJIOIAAM TOBEPXHOCTH YACTHI: HAHOYACTWIBI, HAHOIUICHKH, HAHOBOJOKHA,
HAaHOTPYOKH, HAHOIIAPHKH, JCHIPUMEPHI, IIEOTUThI, KBAHTOBBIE TOYKH.

[IpoextHas 3amaua Ne 4.HaiiauTe 1utomaapr CBOEH 4epernHoid KOPOOKU M CPaBHUTE €€ C
TJIONIA/IBEO TIOBEPXHOCTH OOJIBITUX MOTYIIAPHI U YepPEeITHOW KOPOOKH, ecin S(kopa 0.11.)
= 2500 cm? . S(u.x)=4nr?/2, rae r=C/2m.

OObsicHeHnue: OonbIlasi TUIOMIAAb OOJBIIMX TMOJYIMIAPUH OOBACHICTCS HaJTUYHEM
MHOTOYHUCIIEHHBIX CKIIAJIOK.

DKkcriepuMeHTalbHas 3agada. Ha cTonax HaxomaTcsi — CTajubHas KHOTIKA, JKEJIE3HBIH
T'BO3/Ib, KyCOYEK METHOW MPOBOJIOKH, MEIHAsl CKpelKa, TpaHyJbl aJIOMHHHS U IWHKA,
ITaTUB C TPOOMpPKaMH, cojsiHas KucinoTa. [lomecTnte mpeuioskeHHBIE Teila Ha IHO
MpoOHPOK M 100aBBTE 3aTEM COJITHYIO KHCIOTY (BBICOTA CTOJIOA YKHIKOCTH TMPUMEPHO
1,5¢cm).

OnumuTe, 9TO BBl HAOJI01aeTe B KXKIOH U3 MPOOUPOK.

3HAKOMCTBO C JIEKTPOXUMHUUYECKUM PsIIOM HaNpsHKEHUI METaJlIoB.

HasBanue o0Onexra HasBanune Yro HaOmromaem JleBee unmu mpaBee
MeTalia, u3 oTHOcUTEIBRHO H2 B
KOTOpPOTO  CJICJIaH II/XUM Py HArp.
00BEKT M

BrIiBO: ¢ KMCIOTOM B3aUMOJICUCTBYIOT METAJIIBL: ..........

C KUCJIOTOM HE B3aUMOJCUCTBYIOT METAJUIBL: ........
- 3amanue 1o yuyeOHnky M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJIKHYJIHCH NpoTHBOpeunem? Meap u cepeOpo B HAHOCOCTOSHHSIX
CIOCOOHBI B3aMMOJEWCTBOBATh C KHUCIOTaMH. YBEIMYEHHE IUIOMIAJU MOBEPXHOCTU
pearupyouux 4acTUIl BIUsAET HE TOJIbKO Ha CKOPOCTh peakiuu (0O0beMHBIE B3PBIBbI), HO
Y Ha XapakTep XUMHUYECKUX CBOMCTB.
[IpoexT «B mouckax KOJTOUIHBIX PACTBOPOB)

4. XuMusi HAa CTPaKe 3I0POBbsl 6 YacoB

4.1

4.2

flon. Bosronka ioga. Mox 3 anrexku.

[IpakTrueckas 4acTsb.

N3roToBnenune Moaenu MOJEKyIbl Hofa. DIeKkTpoHHas, rpadudeckas Gpopmyna oma
[Ipoext «OOHapyx’eHHe Kpaxmala B MPOIyKTaX MUTAHUSD.

«Mapranunoskay». [lepmanranar kaausa. Maprasen v ero CTEIeHU OKUCIEHUS
[IpakTrueckas yacTsb.

Ornpenenenre MaccoBOM JOJIM KUCIIOPOa B MOJIEKYJIE TIEpMaHTraHaTa Kajusl.

Pacuer oTHOCUTENBHOM IIJIOTHOCTH KUCJIOPOJA IO BO3AYXY.

COopka npubdopa /i MoTydeHus: KUCI0PO/ia METOJIOM BBITECHEHHSI BO3/IyXa.
DKcrepuMeHT: cOopka mpubopa A pas3lioKeHUs MepMaHraHara kanus. KauecTBeHHas
peakuus Ha KUCIOPOI.



L[BeTHBIE peakuM C MEpMaHTaHATOM Kajius (Hamp., MEePMaHraHaT Kalusg U CyabQUT
HaTpusl, JIp.)

4.3 Ilepexkucnh Boaopoaa. CBoiicTBa W NpuMeHeHHe MNepokcuaa Bojaopoaa. CrerneHb
OKHCJIEHHS KHCIIOPO/1a B MOJIEKYJIE IEPOKCH]IA BOIOPOA.
Peaxnus pasnoxeHus nepokcuaa Bogopoaa. Kak npoBectu 3KCIIepuMEHT.
Karanuzatopel. Okcun mapranma (1V), gepmeHt kartamaza — KaTaJM3aToOpbl PEaKIHH
pa3IoKeHusl.
[IpakTHueckas 4acTs.
Oxcun mapranna (1V): Hanmucats GopMyITy BeleCTBa U OTIPEIEIUTh CTETIEHb OKUCIICHUSL.
Tpu npoOupku, B KaKAOH HAXOJUTCS HECKOJIBKO MJI allTeYHOM MepeKkucu Bojgopoaa. Bo
BTOPYIO M TPETbIO MPOOUMPKU IOMECTUTE COOTBETCTBEHHO okcuja Mapranua (1V) (na
KOHYMKE IIINAaTeNs]) U CBeKEHATEePThIN KapTodenb (Ha KOHYHMKE IITAaTeNsl).
Howmep nmpobupku Urto nobasunu Uto HabmoaemMm
Hanucats ypaBHeHHEe peakiiuu ¢ 0003HAYEHUSIMU YCIIOBUN €€ MPOTEKaHUsI.
[Ipoucxomut nu peakuus B nepoi mpodupke? Ilpeanoxkure npubop A MOJTydeHUs
BOJIOPO/Ia TIPU PA3JI0KEHUH EPOKCHIA BOJIOPOIA.
4.4 AueTWICaJIUIWJIOBAsI KNUCJI0TA. AcKopOuHOBasa Kucaora. Kucioraocts cpeapl. pH —
MHMKATOPbl CBOUMU pyKamH.
[IpakTHueckas 4acTsb.
Onucanne gusndeckux cBOcTB. [Ipurorosienre pacTBOpoB ALETUWICATALIMIIOBON U
ackopOuHOBOW kucnoT. JlelictBue wuHAMKATOpPOB ((deHondranenHa, JakMmyca U
METHJIOPaH’Ka) Ha UX pAaCTBOPBI.
WHJAUKATOPBI AneTniacaauumiaoBas KUCIoTa | ACKOpOMHOBAsl KUCIIOTA
®denondranenn
Jlakmyc
METHJIOPaHK
[IpuroroBnenne oTBapa KpacHOW KamycThl. HaOmroneHwe uW3MeHEHUs IBeTa OTBapa B
pa3HbIX pacTBopax (YKCyCHas, JIUMOHHas, acCKOpPOWHOBAs KUCIOTHI, TOBapEHHAasl COJlb,
ra3supoBaHHas BOJA, HALIATBIPHBIN CIUPT, MUILEBAsl COJIA, PACTBOP MbLIA U CTUPAIBHOTO
MTOPOIIIKA).
B3anmMoselictBue acKOpOMHOBOM KUCIOTHI ¢ HogoM. Bompoc: mis kakux 1eneidl MOKHO
UCIOJb30BaTh 3Ty peakuuto? (11t oOHapyXeHHUsT aCKOPOMHOBOM KHUCIIOTHI B MPOJYKTax
TTUTAHHUS).
1 peareHt | 2 peareHT Yro  nalOmomaemM  @mpu  MX
acKopOMHOBast KMcI0Ta | Hox B3aUMOJICHCTBUU

duznueckue cpoiictea: | duznueckue CBONCTBA:

4.5

4.6

«3esieHka» WM OpMJIMAHTOBBIH  3ejeHblii.  [[BeT  mopomrkooOpasHOro
OpunuaHToBOrO 3eneHoro. [IpakTuueckoe 3HaYeHUE U TIOTyYEHHE.

[IpakTrdeckas 4acTb.

duznyecKue CBOMCTBAa OPUIIMAHTOBOTO 3€JIEHOTO

Kak  mokazarb  MOAJIMHHOCTH OpWJLITHAHTOBOTO  3€JICHOTO. [TpoBenenue
MOCJIEIOBATENBHBIX PEAKIMi B OJHOM MpoOUpKe ¢ OpUIIMAHTOBBIM 3€JICHBIM: BHAaYale
B MPOOUPKY A00aBUTh KOHIIEHTPUPOBAHHOM COJSHOW KHUCIOTHI, a 3aTeéM pPacTBOpa
menourn NaOH. Odopmiienne paboThl MO CBOEMY YCMOTPEHUIO. 3aTeM OOCYAUTH: Kak
3aUKCUPOBATN PE3yIbTaThl SKCIIEPUMEHTA (M3MEHEHHUE IIBETA, BBITIAJICHUE 0CAJIKa).
[Ipoekt «MOXHO M HCIOJB30BaTh OpPWIUIMAHTOBBIA 3€JE€HBIM Kak WHAMKATOP
KHCIIOTHOCTH CPEIbD»

«MBL10 YyaecHOe)»: X035 ICTBEHHOE U TyalleTHOE, KHUIAKOE U TBEPIOE.




[IpakTHueckas 4acTs.

JlelicTBHE TaKMyCa Ha PaCTBOP MbLla, PACTBOP CTUPAJILHOIO MOPOIIKA

(10Ka3aTeNbCTBO IIEJIOYHOIO XapakTepa MOIOUIMX CPeICTB). I3ydeHue ISTHKETOK
TBEPAOIO U KUAKOIO Mblia (pa3nuve B XUMUUYECKOM cocTase). PacTBopeHue Mblia B
KECTKOM M JUCTWILIMPOBaHHOM Bosie. Dpdext Tunmans.

[Ipoext «MbL1OBapeHue»

5. Xumus nuinu 4 yacos
5.1 Caxap, kpaxmaJ, HeJJII0J1032 — POJACTBEHHUKHU TJIIOKO3bI.

Uro Ttakoe amaber. ['MkeMHU4ecKnid MHIEKC MPOAYKTOB MUTAHUSI. XuMHYECKUE
MOJICIACTUTENN U UX KOBapCTBO.

[IpakTHueckas 4acTs.

Onpenenenre NpoayKTOB ¢ BBICOKUM TNIMKEMHUYECKUM MHAEKCOM (paboTa ¢ Tabmuueit).
OrmpenenseM MoICIaCTUTENN: acrapTaM, copour .... (Pabora ¢ aTukeTkamu.

OnpIT: B3aUMO/JIEHCTBHUE IITHOKO3bI ¢ THApoKcHioM Meu (1), cBekenpuroToBIECHHBIM.
HccnenoBanue n3MeHeHus CofiepaKaHus TJIIOKO3bl B KPOBH IOcie  cOaJaHCUPOBAHHOIO
obena u nocie ynorpedieHus: Gactdyna: KUPUEIIKOB,YUTICOB, CIAJKUX Ta3UPOBAHHBIX
HaIUTKOB.

5.2 AmoMUHM: BeJIMKHIl M yxKacHbIii. [loyemMy He ciiefyeT moyib30BaThCs ATFOMHHUEBON

nocynoi? Conepauk kanpius. Octeonopos. Meramuisl KOHCEPBHON OaHKH.
[IpakTnueckas pabora.

CBoiicTBa aJIFOMUHUS M O0JaCTH NMPUMEHEHHs aJIOMUHHS Ha OCHOBAaHWUHU €T0 CBOWCTB
(moBTopenue). CocTaBUTh TAOIUILY, KIacTEP WU CXEMY.

[IpoBenenne XMMHUYECKUX peaklui, XapakTepusyrolux aM@oTepHble CBOIICTBa
COECOUHEHNN aJIIOMUHUS.

OmnpliT 1. ATroMUHHMHE B COJITHAs KMCIIOTA.

OnpIT 2. X70pua aTIFOMUHUS M THAPOKCHU HATPHUS

OnpbIT 3. ['MApOKCU ATIOMUHUS U COJISTHASI KUCIIOTa

OnbiT 4. ['Mapokcu aTFOMUHUS U TUAPOKCU]T HATPUS

Ha3zsanue omnbiTa Yro HaOImrogaeM YpaBHEHUE XUMUYECKOW pEAKIIUN

5.3

5.4

BrBog: .............
IIpoext «Ee BennuecTBO — KOHCEpBHas OaHKA: HSKCIEPUMEHTAIbHOE OIpe/eIeHue
METaJIOB.
YxkcycHas kuc0Ta. CTOJOBBIN YKCYC, YKCYCHAsl CCEHILMS, JIEJsHasl YKCYCHAsl KUCIIOTa!
B 4yeM pasHuna. CBONCTBAa YKCYCHOM KHCIOTBI M €€ NnpuMmeHeHue. dusnonorudeckoe
BO3JICICTBUE KUCIIOTHI.
[IpakTuyeckas padora.
CocraBneHue MOHATUHHOM CXeMbl: «4TO s 3Hal0 00 YKCYCHOM KHCIIOTE»
(MHAMBHIyaTIbHO, TUOO B TPYIIIIE).
PacueT KOHILIEHTpAIMK KUCIIOTHI IPU €€ pa30aBIeHUH.
KucnoTHOCTE pacTBOPOB IUILEBOM COABI U YKCYCHOM KUCIIOTHI.
lNamenne nuieBoy coAbl YKCYCHOM KUCIOTOM: IPU3HAKK XUMHUUECKOU
peakuuu (BbIJENEHUE Ta3a, pe3Koe YBEIWYeHHE o0beMa peakIMOHHOH CMecH).
[ToBTOpUTH peaklnio rameHus COAbl C MCIOJb30BaHMEM HHAMKaTOpa (Hamp., OTBapa
KpPacHOKOYaHHOM KamycThl). i 4yero Heo6xoJuMo ObLIO TpUMEHEeHHe HHIuKaTopa?
OOpaTuTh BHUMaHUE, YTO BBIJECICHHUE T'a3a YaCTO COMPOBOXKIAETCS
yBeJIMUYEHHEM 00beMa peaklinOHHOM cmecH. Kakue Mepbl Ipe1ocTOpOKHOCTH
HYKHO COOJIIOJIaTh MIPU MPOBEICHUH TaKUX PEAKLIUii?
«ConieHasi Hama :KM3Hb» (TOBapeHHas CoOJb, TMOTAll, TJyramMar HaTpHs.......
riayoepoBa coJib, METHBIN KyIopoc...... )
IInmeBas coma, mnuTheBasg coOJa, KaJIbLIMHUPOBAHHAs COJa, KayCTUYECKas CoOJa:
OJINHAKOBBIE UJIU pa3HbIe BelllecTBA. KauecTBEHHbIE peakuy B XUMUU.



[IpakTtuyeckas pabora

Onpepenutb: Kakoe U3  BeIIeCTB  (muiieBas  coja, KaycTHdeckas  COJa,
KaJIbLIUHUPOBAHHAs COJIA) SIBJISIFOTCS COJISIMU YTOJIBHOM KUCIIOTHI.

Omnpit 1. [leiicTBHE MHOMKATOPaMHU.

Omnplt 2. [leiicTBrE Ha pacTBOPHI MUILIEBON M KAYCTUUECKON COJIbl YKCYCHOM KUCIIOTBI

Hazsanue ombiTa Yro gHabmrogaemM BriBon

BeiBOZ: ..........
[IpoBeneHne OMBITOB MOATBEPKAACT, YTO MHUILEBAs COJA, KATBIIMHUPOBAHHAS COJIa — 3TO
COJIH ¢1a00M YyroJbHON KUCIIOTHI, 8 KAYCTHUYECKAs COJ[a — PACTBOPUMOE OCHOBAHHE.
O0cyauTh, Kak 10Ka3aTh ONBITHBIM ITyTE€M, YTO IUILEBAsI CO/IA SBJISETCS KUCION COJIBIO.
5.5 Bpea HurparoB: mu¢ uiaum mnpasjaa. [losb3a HUTpATOB: BaKHEWIIME MHHEpAIbHbIE
ynoOpeHusi kak UCTOYHMK a3oTa. Kpyrosopor azora. Ilouemy BeHeprHa  MyXOJIOBKa
MoelaeT HACeKOMBIX (TaK OHA BOCIIOJHSET HEJOCTATOK a30Ta B OOJOTHCTBIX MECTax).
HutpaTsl B KauecTBe NHIIEBBIX KOHCEPBAHTOB. Kakwe mpeBpamieHus: MPOUCXOAT C
HUTpPATaMH B OpraHU3Me YeIOBeKa. A30T U €ro CTENeHN OKHCIICHHS.
[IpakTHueckas 4acTs.
Onpenenenre MacCOBOM 107U a30Ta B KAJIMIHOM, HATPUEBOW U AMMOHUUHOW CEJIUTpE.
BriBoa: kakoe u3 HUX 0oJjiee IIEHHOE a30THOE y00peHue.
[IpoekT «BnusiHue a30THBIX YIOOPEHHI Ha POCT CaXKEHIIEB (HAcom».
6. PaGora Hax mpoexkTtamm — 5 4
1. Dtan BIOOpA TEMBI, IOCTAHOBKH 11€JTH, 33]1a4 UCCIICTIOBAHMS .
2. DTan BBIIABUKEHUS TUIIOTE3HI.
3. Dral mIaHupoBaHUs MyTH TOCTHIKEHUS IIeJIeH UCCIIeT0BATEIbCKUX (MPOEKTHBIX) PaboT 1
BBIOOPA HEOOXOAMMOTO MHCTPYMEHTAPHS.
4. Dtan mpoBeaeHUs y4eOHOTO HCCieNIOBaHMs (IMIPOEKTHOW padOThI) C MPOMEKYTOUHBIM
KOHTPOJIEM 32 X0/I0M BBITIOJIHEHUS U KOPPEKLUEH pe3ylIbTaToB.
5. Dram oopmiieHHS, TPECTaBICHUS (3aTUTHI) TPOTYKTa TPOSKTHOM pabOTHI

2.3. [linanupyemble pe3y/bTAaTbl OCBOCHHUS MPOrPaAMMBbI
JIM4HOCTHBIE Pe3yabTATHI:
- 0CO3HaBaTh EIUHCTBO M LEIOCTHOCTh OKPY)KAIOIIErO0 MHpa, BO3MOXKHOCTH €ro
M03HAaBAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTIKEHUH HAYKH;
- TIOCTENEHHO BBICTpaWBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE:  OCO3HABAThH
NOTPEOHOCTh U TOTOBHOCTh K CaMOOOpa30BaHHIO, B TOM YHCIIC M B PaMKaxX CaMOCTOSTEIIBHOM
JEATeILHOCTH BHE LIKOJIBI;
- OLECHMBaTh J>KM3HEHHBIE CHUTYyalld C TOYKM 3peHHst Oe3omacHoro oOpasza S>KU3HH WU
COXpaHEHHS 37I0POBbS;
- OLICHMBATh HKOJOTUYECKUI PHCK B3aMMOOTHOIICHHUI YEIOBEKa U IPUPOJIBL.
- (dopMHpOBaTh 3KOJOTUYECKOE MBIIUICHHE: YMEHHE OIICHHBATh CBOIO EATEIBHOCTH U
MOCTYIKH JPYTUX JIOACH C TOYKU 3PEHUS] COXPAHEHHs OKPYKAIOIIEH Cpelibl - TapaHTa )XU3HU U
Onaronoyuus JiroJei Ha 3emiie.
MeranpeaMeTHbIMH  pe3yibTaTaMH  U3ydeHHs — nporpammsbl«llepBpie  marm B
XUMUU»SBIsETCA()OPMHUPOBaHUE YHUBEPCATBHBIX yueOHbIX aAeicTBui (YVY ).
PerynasaTusueie YY /I:
- CaMOCTOSITeNIbHO OOHApYXHBaTh U (POPMYIUPOBATh YUEOHYIO MPOOIEeMY, ONPEAETATh LEllb
y4eOHOM NesTeNbHOCTH;
- BBLABMraTh BEPCHUHU pEILEHHs MPOOJIEeMbI, 0CO3HABaTh KOHEUYHBIN pe3ynbTaT, BHIOMpATh M3
MIPEUI0KEHHBIX U UCKATh CAMOCTOSATENILHO CPEJICTBA JOCTHKEHUS 1IENH;
- OCYIIECTBIIAThH IIeJIeNoIaraHie, BKIIOYas TOCTAaHOBKY HOBBIX LieJel, MpeoOpa3oBaHHE
MIPAKTUYECKOH 3a71a4M B [IO3HABATENBHYIO;
- COCTaBJIAThH (MHIMBHIYAIbHO WU B TPYIIIE) IJIaH PEIICHUS TPOOIEMBI;



- paboras 10 TUTaHy, CBEpPSATh CBOU JCUCTBHUS C IIENBIO M, MPU HEOOXOAUMOCTH, HCIIPABIATH
OIIMOKH CaMOCTOSTEILHO;
- YUUTBIBATh Pa3HbIe MHEHUS M CTPEMHUTHCS K KOOPAWHAIMH DPA3IMYHBIX IO3UIUN B
COTPYJTHUYECTBE;
- B JMajore C YYHTEIEM COBEPIICHCTBOBATH CaMOCTOSTEIBHO BBIPAOOTAHHBIC KPUTEPHH
OIICHKH.

ITo3naBaTenbublie YY /I:
- aHAJM3HPOBATh, CPaBHHBATh,KJIACCUDUITUPOBATH u 00600maTh (hakThbI u
SIBJICHUS. BRISBISATEIIPUYMHBI U CIICACTBHSI IIPOCTHIX SIBJICHHIA.
- OCYLIECTBJSATh  CpPaBHEHUE,KITACCU(DUKAIINIO,CAMOCTOSTEIHbHO ~ BBIOMpAss  OCHOBAHHUS
WKPUTEPUH JUTS YKa3aHHBIX JIOTHYECKUX OTICPAIIHIA;
- CTpOMTH JOTUYECKOE  PacCyK/IEHUE,BKIIOYAIOIICe YCTaHOBJICHHE MIPUYIHHHO-
CJIIEICTBEHHBIXCBSI3EM.
- €031aBaTh CXCMATHUYECKUE MOJICIH C BBIICJICHHEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTA.
- COCTABJSATH TE3WCHI,PA3TUIHBIC BUJIBI TUIAHOB(IPOCTHIX,CIIOKHBIX H T.I1.).
- mnpeo0pa3oBbIBATH MHPOPMAIIMIO U3 OJTHOTO BHJIA B IPYrOM(TaOIUILy B TEKCT | TIp.).
- yMeThb OIpEaeisaTh BO3MOXHBIC HWCTOYHUKH HEOOXOIUMBIX CBEICHUN,TPOU3BOIUTH
MTOUCKUH(POPMAITUH, AaHATTU3UPOBATH U OIICHUBATH €€ JIOCTOBEPHOCTb.
- 0000mIaTh TOHATHS - OCYIISCTBJIATH JIOTHYCCKYIO OIEPAlMI0 TMEepexoja OT TOHSITHH C
MEHBIITUM 00HEMOM MOHATHAM C OOJIBIINM 00BEMOM;
- CTPOHWTH JIOTHICCKHUE PACCYKACHHS, BKIIOYAOIINE YCTAHOBICHUE TIPUYUHHO -CJIC/ICTBEHHBIX
CBSI3EH.
- OOBSCHATH SBIICHUS, TPOIIECCHI, CBA3M M OTHOIICHHMSI, BBISIBIIIEMbIC B XOJ€ HCCIICIOBAHUS,
OCYIIIECTBJISATh BBIOOp HambOojee A((HEKTUBHBIX CMOCOOOB PEIICHHS 3a/1ad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBUM.

KommynukatuBHabie YY I
- yMeTb (OpMyIUpOBaTh COOCTBEHHOE€ MHEHHME U TO3MIIMIO, apryMEHTHpOBaTh €€ U
KOOPJIUHUPOBATH €€ C MO3UIMK MapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIETro petieHus
B COBMECTHOM AESTEIbHOCTH;
- oTOOpakaTh B pEuYd COJIEp’KaHUE COBEpLIAEMBIX [EHCTBUIM, Kak B (QopmMe TI'pPOMKOM
COLIMANTU3UPOBAHHOM peur, Tak U B (opMe BHYTPEHHEH peun;
- yMETb apryMEHTUPOBATH CBOIO TOUKY 3PEHUS;
- YMeTb OCYHIECTBJIATh B3aUMHBIH KOHTPOJb U OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;
- yMeTb paboTtarh B TpyIIE - YCTaHABIWBAaTh paboune OTHOMmECHHs, dSHPEKTUBHO
COTPYJHHYATH U CIOCOOCTBOBATH MPOIYKTUBHON KOOTIEPAITUH.

IIpenmeTHbIMHU pe3yabTaTaAMM U3yUCHUS IPEAMETA SBIISIOTCS CIECIYIOIINE YMEHUS:
- OCO3HAHHE POJIU BEIIECTB;
- ONpeleNsTh POJib PA3IUYHBIX BEIIECTB B IPUPOJIC U TEXHHKE;
- OOBSICHSATH POJIb BEIIECTB B UX KPYTOBOPOTE;
- paccMOTpEHHE XMMHYECKHUX MPOIECCOB;
- HCTOJB30BaTh 3HAHMUS XUMHH TMPU COONMIOJCHUH TPABUI HCIONb30BAHUS OBITOBBIX
XUMHUYECKUX MPEnaparos;

— pa3nuyaTh onacHble U 0e30macHbIe BEIIeCTBA,
- NPUBOAUTH MPUMEPHI XUMHUUECKUX MPOIIECCOB B IPUPOJIE;
- HaxOJWTh YEePThl, CBUJETEIHCTBYIOMINE 00 OOIIUX MPU3HAKAX XUMHUYECKUX MPOILIECCOB U UX
pa3INYUX;
- HCIOJIb30BaHHE XUMHUYECKUX 3HAHUH B OBITY;
- OOBSICHATH 3HAUEHUE BEIECTB B )KU3HU M XO3SHCTBE UEIOBEKA;
- OOBSICHATH MUP C TOUKH 3PEHUSI XUMUU;
(hopMHpOBaTh MpeACTaBICHHS 0 OyayIIeM npogeccuoHaTbHOM BhIOODE.



Kpome Toro, 3aHsTHs Hpu3BaHBl NPOOYIUTH y YYalIUXCS MHTEPEC K XUMHUYECKOH Hayke,
CTUMYJUPOBATh AajbHEWIee U3y4eHnEe XUMUU. XUMHUECKUE 3HAHUS, CPOpPMUPOBAaHHBIC HA
3aHATUSAX, WH(POPMAIMOHHAS KYJIbTypa Y4YallUXCs, MOTYT OBITh HCIIOJIb30BaHBl UMH IS
PACKpBITHS PA3IUYHbIX IPOSBICHUN CBS3U XUMUU C )KU3HBIO.

I11. KOMILTEKC OPTAHU3AIIMOHHO-TIEJATOT MYECKHUX YCJIOBUM

3.1. YueOublii mjian

Ne /mn HaszBanue paszgena Bcero gacos
1. Bsenenue 1

2. DKCIepuMEHTAIbHbIE OCHOBBI XUMUU 13

3. 3HAKOMHUMCS ¢ MUPOM HAaHOYACTHI]

4. XUMUS Ha CTpake 3A0POBBS 6

5. XUMUS A 4

6. PaGora Haj npoekTamu 5

HWroro: 34

3.2. KajsenaapHblii yueOHbIi rpaduk

[IpopomxuTenbHOCTh yueOHOTO Tona — 34 Hexenu. Havano 3anstuit ¢ 01.09.2023 rona,
OKOHYAaHHUE — B COOTBETCTBUHU ¢ yueOHBIM Tutanom J{OI1.
Pernament oOpa3oBaTensHOTO Mpoliecca:
1 ron oOyuenus —34 yvacos (1 pa3 B Henento 1o 1 gacy).
PexxuMm 3aHsTHil: 3aHATHS NPOBOJATCS MO pacnucanuto. [IpomomkurensHocTh 3aHsaTH 40
MHHYT.
3.3. OeHo4YHbIe MATEPHUAJIBI

Cnoco0Obl onpenesieHusi pe3yJIbTATUBHOCTH
- Hauanonwlii konmponas (cenmadpy) B BUAE BU3YAIbHOTO HAOIIOACHUS Medarora 3a
coONroicHHeM BOCHMTAHHMKAMH TEXHMKH O€30IacHOCTH, TIIOBEJCHHEM IpH paboTe cC
MIOCJIETYIOLIUM O00CYKICHUEM;
- Texkywguit Konmpoavs (6 medeHue 6cezo y4yeOHO20 200a) B BHUAEC BU3YAIBLHOTO
HaOJI0/ICHUS Te1arora 3a MpOoLeCCOM BBITIOJHEHUS YUaIIUMUCS TPAKTUHYECKUX padOT, MPOEKTOB,
VHJMBHUIyaJIbHBIX 3aJaHUI, yJaCTUs B IPEIMETHON HEJelle €CTeCTBO3HAHUS;
- Ilpomesccymounulii. Konmpons (memamuueckuii) B BUJE TNPEAMETHOM IUArHOCTUKHU
3HaHUS JE€ThbMU ITPOWJICHHBIX TEM;
- Hmozoswtii Konmponws (maii) B BUJIEC U3YUYCHUS] U aHAIM3a MPOAYKTOB TPyAa y4alUXCS
(mpoexToB; cooOuIeHu, pedepaToB), Mpolecca OpraHU3aluu padOThl HAJ MPOAYKTOM H
JUHAMUKH JIMYHOCTHBIX U3MEHEHU.
®opMbl yuéTa 3HAHMH, YMEHHI IPH peaTu3anuu NPorpamMMmbl.

- Ompoc;
- O6cyxaenue;
- CamocrosiTenbHas paboTa;
- TectupoBanue;
- [IpeseHTarus u 3ammTa TBOPYECKOM pabOTHI (TIPOEKTHI U AP.).
B koHIie yaebHOTO0 roa 00y4aromuiics J0HKeH BEITIOTHUTD U 3alIUTUTH MPOEKT.

3.4. Meroanueckne MaTepHaJIbl
B cocTaB yueOHO-METOMUECKOTO KOMIUIEKTa K MPOTPAMME BXOJIAT:
¢ yyeOHbIC U METOUYECKUE TTOCOOHS;
® XUMHYECKHE CIIPABOYHUKH;
® pa3/IaTOYHbIE MaTepHaIIbl (TAOIHIIBI, CXEMBI);




® BHJICO- U ayJJHOMAaTEepHAIIBI;
® KOMITBIOTEPHBIE IPOTPAMMBI.
IVV. ”THBIE KOMITIOHEHTbI
4.1. YcaoBus peaju3anuu NporpaMmbl
Mamepuanvno-mexnuueckoe obecneuenue:
BHyTpeHHUMH YCIIOBUSIMU pealn3aliiy IPOTPAMMBI SIBJISTFOTCS:
- HaIM4Yue y4eOHOTO MOMEIICHHS ISl IPOBEICHHS 3aHATHH;
- HaITMYue He00X0IMMOTro 000pyI0BaHuUs IS TIPOBEJCHUS SKCTIEPUMEHTAIBHBIX 33134,
- HaJIMYHME HATJATHBIX MOCOOWH, TEXHHMYECKHX CpPEACTB OOYy4eHHs, NUAAKTUYECKUX MAaTepHajoB K
TEeMaM.
MarepuaabHO-TEXHUYECKOe 00eCTieueHHe PO PaMMBbl
B niepedens o0opynoBaHus 371aHUsA, B KOTOPOM OY/IET peain30BaHa JaHHAsk IPOTpaMMa, BXOIAT:
1. IlepconanbHble KOMIBIOTEPHI (1 1MIT.)
2. MynbTuMeauitHeIi npoektop (1 mit.)
3. DOxpaH (1 mr.)
4.JIabopatopHas mocyja.
5. UndopmannonHoe odecrieueHrne mporpaMmbl:
B mikone mmeercst mpe3eHTAIlNH, BUACOYPOKH, METOIMUYECKHE U TUIAKTUYCCKUE TTOCOOHS st
MIPOBEICHUS 3aHATHH, IPOBEPKHU M 3aKPETUICHHSI 3HAHUH T10 TIPOTpamMMe.

4.2. Cniucok Jureparypbl

1.  Axodd, P. UckyccTBo pemenus npooiem. M.: Mup, 1982;

2. AnmamoBuu, T.I1., BacumseBa, I'.., MeukoBckmii, C.A. COOpHUK OJIMMITMAJHBIX 33134 TIO
xumun. Munck: Haponnas acsera, 1980; borosisnenckas JI.b. [Tytu k TBopuecTBy. M.: 3Hanue, 1981;
3. Epeirun, JI1., umkus, E.A. Metoanka pemenus 3agad no xumuu. M.: [Ipocsenienue, 1989;
KonkypcHbiii sk3ameH 1o xumuu: PykoBonacTBo mns abutypuentoB. B 6 4. // moxm pen. H.E.
Ky3pmenko. M.: U3n-so MI'Y, 1992;

4, Ky3emenko, H.E., Epemun, B.B., IlonkoB, B.A. XumMus yisi MIKOJBHUKOB CTApLIUX KJIACCOB U
rmocTymnarmmux B By3sl. M.: JIpoda, 1995;

5. Kymmnapes, A.A. Yuumcs pemrats 3agaun o xumud. M.: [llkomna-IIpecc, 1996;

6. Jlumun, P.A., Momouko, B.A. Xumusa mis abutypuentoB. OT cpeAaHedl MIKOJIbI K By3y. M.:
Xumus, 1993;

7. Moscymsane, .M., A6bacosa, I'.A., 3axapoukuHna, T.I'. Xumus B Borpocax ¢ UCIOJIb30BaHUEM
OBM. M.: Beicmas mkona, 1991; [lonbckue xumudeckue onumnuangsl (cOopHuk 3amad). Ilep. c
nonbek. [LI. BysHoBckoit u ap. // mox pen. C.C. Uypanosa. M.: Mup, 1980;

8. Cemenos, M.H. 3agaun no XMMu# MOBBIIEHHOM CIOKHOCTH AJ1sl abutypueHToB. B 4 4. JI.: Uzn-
Bo JII'Y, 1991;
9. CypoBuesa, P.II., Cauukwmii, C.H. 3amanuss mo XuMuu [Uiss CaMOCTOSITENbHON paboOThI

yuamuxcs. M.: [Ipocemenune, 1991; Xumudeckue onumnuasl B mkoie. /Coct. C.H. Ilepuatkun. M.:
HITO «O6pa3zoBanuey, 1997;
10. Xowmuenko, I'.H., Xomuenko, N.I'. 3amaun mo xumuu JUIsl MOCTYMAONMINX B BY3bl. — M.: HoBas
Bosna, 1997,
11. Ilrpemmiuep, I'.1., Xoxnosa, A.M. Meroauka perieHns pacueTHbIX 3a1a4d no xumuu: Ilocobue
g yautens. M.: IIpocsemenne, 1998.

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI:

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

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



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;
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Kommnakr-gucku: IludppoBas 6aza Bupeo «Xumusa. CereBas Bepcusk». MHCTUTYT HOBBIX
texHosoruil. 2006; BuptyansHas mkosa Kupunna u Medoaus. «Ypoku xumun Kupuina u Medoaus
8-9 kmacc, 10-11 xmacen. OOO «Kupumn u Medommity. 2002; «Otkpbeitas xumus». 000
«Dumzukon». 2005; Bam penerutop «Xumus 7-11 kmacey. OOO  «PaBHoBecue». 2004;
ObpazoBarenbHas Kojulekus. Xumus g BceX — XXI: Xumudeckre ombIThl CO B3pbIBAMHU U 0€3».
000 «1C-TTabmummary. 2006; Xumus. MyasTUMeIHiHOE yaeOHOe TocoOrne HoBoro obOpasma. 8—9
Kiacc. DnektpoHHas ouoimoreka. «IIpocsemenne». 2002.
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