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NOACHUTEJIBHAMSA 3AIIUCKA
Pabouast mporpamMma Kypca BHEYPOUYHOH JESITEIILHOCTH COCTAaBICHA B COOTBETCTBHU ¢ DenepanibHbIM
rOCY/IapCTBECHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO O0OMHIEro 00pa3oBaHMs, OCHOBHOM
o011eo0pa3oBaTeIbHON MPOrpaMMoit ocHOBHOTO 001iero oopazosanus ['bOY COIII c. [TarpoBka

Ilenb: coznanue yciaoBuil aas popMuUpOBaHHME y ydyalluxcs INTyOOKOro M YCTOMUMBOrO MHTEpeca K
MUpY BEIIECTB U XUMUYECKUX MPEBpAILEHUH, TPHOOpEeTeHNE HEOOXOJUMbIX MPAKTUUYECKUX YMEHUH U
HaBBIKOB C MCIOJb30BaHUEM o0OopynoBaHusi LleHTpa 00pa3oBaHusl €CTECTBEHHOHAyYHOU H
TEXHOJIOTMYECKOi HanpaBiaeHHocTH «Touka Pocta»

3agaun: - pa3BUTHE IO3HABATEIIbHBIX HHTEPECOB U CIIOCOOHOCTEHH;

- (popMHpOBaHUE U 3aKPETIJICHHUE MOTYYCHHBIX YMEHUH U HAaBBIKOB MIPU JEMOHCTPAIMU U MTPOBEACHUHU
1a00paTOPHBIX U MPAKTHUECKUX PadoT;

® YCBOEHHUE HAayYHBIX 3HAHUH O CTPOEHUU BELECTBA U 3aKOHOMEPHOCTSAX IPOTEKaHUS PEaKLIUi;

® YMEHHE IPOTHO3MPOBATH MPOTEKAHNE XUMHUYECKUX MTPOIIECCOB B 3aBHCUMOCTH OT YCIIOBHIA;

® HayYUTh IPUMEHSATH M10JIyYE€HHbIE 3HAHUS B )KU3HU U NPAKTHUECKON JAEATEIbHOCTH.

® IIIMPOKO UCIOJIb30BaTh XMMUYECKHE 3HAHUS B BOCIMTAHUM I'PAMOTHOTI'O OTHOILEHUS K OKPY>KaroIeH
cpene;

¢ popMHUpOBaHUE OCO3HAHHOI'O OTHOLIEHUS K CBOEMY 3/10POBBIO.

¢ popMHpoBaHNE KOMMYHHUKATUBHBIX HAaBBIKOB M HH()OPMAITMOHHON KYJIBTYPHI Y 00YJIarOIUXCsl.

® IOHMMAaHUE CBSI3M XMMHHU C IPYTUMHU HayKaMH: OMOJIOTHEH, PU3UKON U JIp.;

e [IOHUMaHHE IIOJIO)KEHUS 4YEJOBEKa B HPUPOAE, YTO BAXHO JUIs (OPMHPOBAHUSA HAYYHOI'O
MHUPOBO33PEHUSI.

[TporpaMmMa BHEYpOUHOH AESITEIBHOCTH paccuuTaHa | yaca B HEJENIO U COCTaBIIsIET 34 4acoB B Iof .
i ydanmxcsi 8-9 KiaccoB HampaBlieHa Ha Y4eOHbBIE MpeaMeTbl 00pa30BaTENbHOW IpPOTPaMMBL.
Bxuttouaer B ce0s cienyromue GopMbl paboThl Ha 3aHATUAX: IPAKTUYECKUE U Ja0OpaTOpHbIE PaObOTHI,
OKCKYpPCHH, OJKCIIEPUMEHTBI, HAONIOJICHHs, KOJUIGKTUBHBIE ¥ WHAWBUIYAIbHBIE WCCIICIOBAHMS,
caMmocTosiTeNIbHasE paboTa, KOHCYNbTAI[MHM, MPOEKTHAas U HCCIeAO0BATeNbCKas JEATEIbHOCTh, B TOM
yucie ¢ ucronszopannem MKT

I[lnanunpyemMble pe3y/ibTaThl Kypca BHEYPOUHOIi 1eITeJIbHOCTH «3aHMMAaTe/IbHasA
XUMHD)

JInunoctuble  pe3yiabrarbl  OOydarmuics  MOXYYUT  BO3MOXKHOCTH IS
(hopMUpOBaHUS CIAEAYIOIINX JTUYHOCTHBIX Y'Y /I:

* OpeJieIeHe MOTUBALIMY U3Y4YE€HHs yueOHOr0 MaTepHara;

* OLIEHMBaHUE YyCBaMBaeMoOro y4yeOHOTro MaTepuana, HUCXOJs U3 COLUUANbHBIX H
JINYHOCTHBIX LIEHHOCTEM;

* MOBBIIIIEHUE CBOETO O00Pa30BaTEIBLHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3YYCHHIO
OCHOBHBIX UCTOPUUYECKHUX COOBITHH, CBA3aHHBIX C Pa3BUTHEM XMMHUHU U OOIIECTBA;

* 3HAHUWE NIPABUJI IOBEACHUS B UPE3BbIYANHBIX CUTyalUsX;

* OIICHUBAHUE COIUAIBHOMN 3HAYMMOCTH MPOQECCHiA, CBI3aHHBIX C XUMUEH;

* BJIaJICHUE TpaBHIAMU 0€30MacHOTO OOpalleHHs ¢ XUMUYECKHMMH BEIIeCTBAMHU H
000pyIOBaHUEM, TIPOSIBICHUE YKOJIOTHUECKOH KYIbTYPHI.

Meranpeamernble  pe3yiabTaTsl  PerynsatuBHpie  OOywaromiuiics  HOTy4YUT
BO3MOXXHOCTb /17151 JOPMUPOBAHUS CIEIYIOIIUX PEryIsSTUBHBIX Y'Y /I

* [IeJIenIoJIaraHye, BKIItoYasi MOCTaHOBKY HOBBIX IIeJieH, TpeoOpa3oBaHue MPAKTHUECKON
3a7a4d B IIO3HABATEJIbHYIO, CAMOCTOSITEIbHBIA aHalIW3 YCIOBUH JIOCTHXKEHUS ILEIU Ha
OCHOBE Y4€Ta BBIJICTICHHBIX YUUTEJIEM OPUEHTHPOB JCHCTBUS B HOBOM Yy4eOHOM MaTepHaie;

* IUIAHUPOBAHME MMYTH TOCTHXKEHUS LIEIIEH;

* YCTaHABJICHHE IICJICBBIX MPHOPHUTETOB, BBIIEICHHUE aTbTEPHATUBHBIX CIOCOOOB



JTOCTHDKEHHMS 1IEJIA U BBIOOp Hamboiee 3¢ pexTHBHOTO c1r1ocoba;

* YMEHHUE CAMOCTOSATEIHLHO KOHTPOIHPOBATH CBOE BPEMsI M YIIPABIISATh UM;

* YMEHHUE MPUHUMATh PEIICHHs B MPOOJIEMHON CUTYAIUH;

* IOCTAaHOBKA Y4EOHBIX 3aj[au, COCTABJICHHE TJIaHA U TIOCIIE0BATEIbHOCTH ICHCTBHIA;

* opranuzanus pabodero MecTa Mpu BHIMOJTHCHUHA XUMHYECKOTO SKCIIEPUMEHTA;

* IPOTHO3UPOBAHME PE3yJIbTATOB OOyUEHHs, OLIEHMBAHME YCBOEGHHOI'O MaTepuana,
OIICHKAa Ka4eCTBa M YPOBHS IOJIYYCHHBIX 3HAHWH, KOPPEKIUs TUIaHAa U crocoba JeicTBUS
MIPU HEOOXOAUMOCTH.

Ilo3naBatenbuble OOy4aromuiicss MOJYYUT BO3MOXKHOCTH Uil  (HOPMHUPOBAHUS
CIEAYIOUIMX MO3HaBaTeNbHbIX Y'Y JI:

* IOMCK U BBIJICIICHHE WH(POPMAIIUH;

* aHANU3 YCJIOBUU W TpeOOBaHWI 3amadd, BBIOOP, COMOCTaBICHHE M OOOCHOBaHWE
crioco0a perieHus 3a1a4u;

* BeIOOp Hambosiee 3(P(HEeKTUBHBIX CHOCOOOB pPEUICHHs 33/Ja4d B 3aBHCHUMOCTU OT
KOHKPETHBIX yCIIOBUM;

* BBIZIBHOKCHHE U 00OCHOBaHUE TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKu;

* CaMOCTOSITENIbHOE CO3/IaHHE alrOpUTMa JEATENIbHOCTH MPH pEILIeHUHd MpodiieM
TBOPUYECKOTO M MIOMCKOBOTO XapakTepa;

* YMEHHS XapaKTEepHU30BaTh BEUIECTBA I10 COCTaBY, CTPOCHUIO U CBOICTBAM;

* OIMCBHIBAHHE CBOMCTB: TBEPIBIX, KHUJKHX, T'a3000pa3HbIX BEIIECTB, BBIJCICHUE HX
CYLIECTBEHHBIX MPU3HAKOB;

* U300pakeHNe COCTaBa MPOCTEUIIMX BEUIECTB C MOMOIIBI0 XUMHUYECKUX (HOpMyd U
CYITHOCTH XHMHUYECKUX PEAKIU C TTOMOIIBI0 XUMHUYECKHX YpaBHEHUM;

* MPOBEJCHUE HAOJIIOICHUH, ONMCAHUE TPU3HAKOB M YCIIOBUN TEUYCHUS XUMHYCCKHX
peakiuii, BBINIOJHEHHUE XHMHYECKOTO OJKCIIGPHMCHTA, BBIBOJBI HAa OCHOBE aHAJIM3a
HaOIIO/IEHUH 32 HKCIIEPUMEHTOM, PelIeHHe 3aj1ad, MOTyYeHHe XUMHIECKON nH(popMaIuu U3
Pa3IUYHBIX UCTOYHUKOB;

* YMEHHE OpPraHU30BBIBATh UCCIIEAOBAHHE C IIETBI0 TIPOBEPKU TUIIOTE3;

* YMEHHE JIeIaTh YMO3AKIIOUCHHS (MHAYKTUBHOE ¥ 110 AaHAJIOTHH ) W BBIBOJIBI;

* yMeHHE OOBEKTHBHO OIICHMBATh WH(MOPMAIMIO O BEIIECTBAX M XUMHYECCKHX
mporeccax, KpUTHIECKH OTHOCUTRCS K TICEBIOHAYYHON HH(DOpMAIIHH.

KommyHnukaruBubsle OOydYaromwuiicss MOXYYUT BO3MOXKHOCTH i (HDOPMUPOBAHHUS
CHEAYIOIIMX KOMMYHUKATUBHBIX Y'Y JI:

* MOJHOE M TOYHOE BBIPAKEHHE CBOMX MBICIEH B COOTBETCTBHHM C 33JayaMH U
YCIOBUSIMU KOMMYHUKAIIHH;

* aJIeKBaTHOE WCIIOJb30BaHUE PEYEBBIX CPEJCTB JUISI Y4acTHS B JHCKYCCHH U
apryMEHTallMd CBOCH TMO3WIMHM, YMEHHE MPEJICTAaBISATh KOHKPETHOE COJIEpKAHHE C
COOOIIIEHNEM ero B MMCbMEHHOW U YCTHOU (hopMe, ompeiesieHrne Croco00B B3anMOICHCTBUS,
COTPYJTHUYECTBO B MOMCKE U cOope nHpOpMaLINH;

* OmpeneNeHre CrocoO0B B3aWMOJICHCTBUSA, COTPYAHHYECTBO B TIOMCKE U cOope
uH(pOpMaIlUY, y4acTHe B JUAOre, MJIAHHPOBAHUE OOIIUX CIOCOO0B PabOTHI, MPOSBICHHE
YBXHUTEILHOTO OTHOIICHUS K APYTUM yUaIIuMCS,

* ONHCAHHWE COJICPKAHUS BBIMOIHICMBIX JCHCTBHA C IIEIBIO OPUEHTHPOBKH B
MPEIMETHOMPAKTUICCKOM I TSIIbHOCTH,

* YMEHHUS YYUTHIBATH pPa3HbIE MHEHUS M CTPEMHUTHCS K KOOPIMHAIMHU Pa3THMUHBIX
MO3UIUI B COTPYAHUYECTRBE;

* (QopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIMIO, AapryMEHTHUPOBaTh U
KOOPJIUHUPOBATh €€ C MO3UIMAMHU MApTHEPOB B COTPYAHUYECTBE MPH BBHIPAOOTKE OOIIETO
pelIeHrs B COBMECTHOM EATEIbHOCTH;



* OCYIIECTBJIATH B3aMMHBIM KOHTPOJIb U OKa3blBaTh B COTPYIHMYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIITb;

* IUTAHUPOBATh OOIIME CIOCOOBI Pa0OTHI; OCYIIECTBIATH KOHTPOIb, KOPPEKIIHIO,
OLIEHKY J€UCTBUI NapTHEPA, YMETh YOEKIaTh;

* UCIOJIb30BaTh a/ICKBaTHbBIC SI3BIKOBBIE CPEACTBA ISl OTOOpPa)KEHUSI CBOUX YYBCTB,
MBICJIE, MOTHBOB M TOTpeOHOCTEH; oTOoOpaxkaThb B peud (omucaHue, OOBSICHEHHE)
COJIep’)KaHuE COBEpIIaeMbIX JEUCTBUN, Kak B (opMe I'POMKOI COLMATM3UPOBAHHON peduH,
TaK ¥ B (hopMe BHYTpEHHEH peuw;

* pa3BHUBaTh KOMMYHHKATHBHYIO KOMIIETCHIIMIO, HWCIOJB3yS CpEICTBAa YCTHOH U
NUCHbMEHHOW KOMMYHHMKAIlMM IpH paboTe C TeKcTaMH Y4eOHHKAa M JOMOJHUTEIHHOMN
JUTEPaTypOH, CIIPAaBOYHBIMU TAOJIHUIIAMU, MPOSBISATH TOTOBHOCTh K YBaKCHHIO MHOW TOUKH
3peHusi Ipu OOCYXKIACHUH PE3yJIbTAaTOB BBINOJHEHHOW palboThl. [IpeameTHble pe3ylbTaThl
OOyuarommiicss HAy49uTCs:

* IPUMEHATH OCHOBHBIE METO/IbI TO3HAHMS: HAOJIOACHNE, U3MEPEHUE, SKCIIEPUMEHT;

* ONUCHIBATh CBOWCTBA TBEPABIX, JKUAKHX, Ta3000pa3HbIX BEIIECTB, BBIACISAS WX
CYIIECTBEHHBIE PU3HAKH;

* pacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUS MAacCChl BEIIECTB, aTOMHO-MOJEKYJISIPHOM
TEOpUH;

* pa3nuyaTh XMMHYECKHE M (PU3WYECKUE SIBICHHUSA, HA3bIBaTh NMPU3HAKH U YCIOBHS
MPOTEKAHUS XUMHUECKUX PEaKIIUii;

* coOro1aTh Mpasuiia 0e30macHoi padoThI IPH MIPOBEICHUH OIBITOB;

* [10JIb30BaThCs JAOOPATOPHBIM 00OPYIOBAaHUEM U MOCYOM;

* [I0JTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

* XapakTepu3oBaTb (U3NYECKHE M XHMHUYECKHE CBOHCTBA OCHOBHBIX KIIACCOB
HEOPTaHUYECKUX COCTMHEHUH, IIPOBOAUTE OIIBITHI, MOITBEPKIAIOIINE XUMUYECKHE CBOMCTBA
M3YYEHHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB;

* pacKpblBaTb CMBICI MOHATUS  «PacCTBOP», BBIYMCIATH MAaCCOBYIO  JIOJIIO
PacTBOPEHHOIO BEIIECTBA B pacTBOPE, TOTOBUTH PACTBOPHI € OIpeIeIEHHON MacCOBOM noeit
PacTBOPEHHOTO BEIIECTBA;

*  XapaKTepH30BaTh 3aBHCUMOCTh (PU3MUECKUX CBOHCTB BEIIECTB OT THIIA
KPUCTAUTMIECKON pPEMmETKH, ONpeAeNsaTh BUA XHMHUYECKOH CBSI3M B HEOPTaHMYECKHX
COEIMHEHUSIX;

* pPacKpbIBaTh OCHOBHBIE MOJOXEHHUS TEOPUHU HIIEKTPOIUTUYECKON JHCCOLMALIUH,
COCTABJIATh YPAaBHEHMsI SJIEKTPOJUTHUECKOW JUCCOIMALMU KHUCJIOT, INeNoYed, cojed u
peakIfii HOHHOTO OOMEHa;

* pacKpbIBaTh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUi, OMpENesTh
OKHCIIUTENh U BOCCTAHOBUTEIh, COCTABIIATh YPABHEHHS OKHUCIIUTEFHO-BOCCTAHOBHTEIBHBIX
peaKLuii;

* Ha3bIBaTh (DAaKTOPHI, BIUSIOLINE HA CKOPOCTh XMMUYECKON peaKIni;

* XapaKkTepH30BaTh B3aMMOCBSI3b MEXIY COCTaBOM, CTPOEHHEM U CBONCTBaMHU
HEMETAJJIOB U METAJIJIOB;

* MIPOBOJUTH OMBITHI 1O TOJYUYECHUIO W MU3YYCHHIO XMMHYECKHX CBOWCTB Pa3JIMYHBIX
BEIIIECTB;

* IpaMOTHO 00paIIaThCs C BEMECTBAMH B MIOBCETHEBHOW YKH3HH.

OO0yyaromuiicst MOAYYUT BOSMOKHOCTh HAYUUTHCS

* BBIBUTATh M TPOBEPSATh IKCIHEPUMEHTATBHO THIIOTE3BI O XUMHUYECKHUX CBOHCTBAX
BEIIECTB Ha OCHOBE WX COCTaBa M CTPOCHHS, WX CIIOCOOHOCTH BCTYIAaTh B XHMHUYECKHE
peaKIMy, 0 XapakTepe U MPOAYKTAaX pa3IHUHBIX XUMHUUECKUX PEaKLnii;

* XapaKTepU30BaTh BEILECTBA IO COCTAaBY, CTPOCHHUIO M CBOMCTBaM, yCTaHABIIMBATh




MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXKy JTaHHBIMU XapaKTePUCTHUKaMH BEILleCTBA;

¢ COCTABJIATH MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPAaBHCHUA 110 COKpaH_[éHHBIM HNOHHBIM
YpaBHEHHUM,;

® IIPOTrHO3UPOBATH CIOCOOHOCTD BCIICCTBA HPOABIIATL  OKHCIWUTCIBHBIC WU
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEMEHEH OKUCICHMS SJIEMEHTOB, BXOISIIUX B €T0
COCTaB;

* BBIJIBUTATh U MPOBEPATH IKCIIEPUMEHTAIBHO TMIIOTE3bl O PEe3yJbTaTax BO3ACHCTBUA
pa3nu4YHBIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUUYECKON PEaKInu;

¢ UCIIOJIB30BaTh HpI/IOGpeTéHHBIG SHAHUA I 9KOJIOTMYCCKH I'paMOTHOI'O IMOBCACHHA B
OKpY>KalolleH cpele;

* HCII0JIb30BAaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHLIUU IIPU BBHIIOJTHEHUH TPOESKTOB
U pEIIeHUU y4eOHO-UCCIIeIOBAaTEeNbCKUX 3a/1ad 110 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOIY4YEeHUS
U Paclio3HaBaHUs BELIECTB;

* 00BEKTUBHO OLCHUBATh I/IH(bOpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;

¢ OCO3HaBaTb 3HAYCHUC TCOPECTUUYCCKUX 3HaHUHA 110 XHUMUH JJIA HpaKTquCKOfI
JeSITEIbHOCTH YEJIOBEKA;

¢ Co3gaBaTb MOJCIM M CXEMblI AJId PCUICHUA y‘IC6HI)IX W IIO3HABATCJIBHBIX 3aJady,
IIOHUMAaThb HCO6XOI[I/IMOCTI) CO6JIIOI[CHI/I$I HpCI[HHC&HHfI, npeajaracMbiX B MHCTPYKIUAX I10
UCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U AP.

OCHOBHOE COJEPKAHUE ®OPMbI U METO/bI JEATEJBHOCTHU
ConepxaHue Kypca I03BOJIIET YYEHHUKY JH000TO YpOBHS BKJIIOUUTHCS B y4deOHO-

IMO03HABaTEIbLHBIN IIponecc 1 Ha JIF000M dTamne JACATCIIbHOCTH.

IIporpamma kypca «3aHUMaTenbHas XUMHS» IPEIyCMATpPHBACT IIeJICHANIPABICHHOE
yriIyOJeHHe OCHOBHBIX XMMHUYECKHMX IOHSATHH, MOJYYEHHBIX JETbMHU Ha YpOKaxX XHMUH,
6uosioruu, reorpaduu, ”HHOPMATUKH.

Kpome TeopeTHueckux 3HaHMH, MPAKTUYECKHMX YMEHMH M HaBBIKOB Y Y4YaIMXCS
(bopMHpyIOTCs TTO3HABaTEIbHbIE HHTEpechl. UTOOB! HE TepsTh MO3HABATENILHOIO MHTEpeca K
MpeaMeTy y4eOHBIH Kypce MpenycMaTpHUBaeT YepeTOBaHHE TEOPETHUECKUX M IMPAKTUIECKUX
BUJIOB JCATEIHHOCTH.

Paznea 1: «Xumuueckasi 1abopaTopusp»

1.BBenenue.

Xumuueckasi naboparopus. IlpaBuna Ge3omacHoit paboThl B KaOMHETE XHWMHUH, U3Y4YE€HUE MPaBUII
TEXHUKU O€30MacHOCTH M OKa3aHWs MEepBOM IMOMOIUIM, MCIOJIb30BaHUE MPOTUBOMOXKAPHBIX CPEACTB
3anmThl. Wrpa mo TexHuke O€30MacHOCTH. 3HAKOMCTBO C JIaOOpPaTOPHBIM OOOPYIOBAaHUEM.
O3HakoMJIeHHE ydaluxcsd ¢ Kilaccuukanmueil u TpeOOBaHUSAMHU, NPEAbIBIAEMbIMH K XPaHEHUIO
nabopaTOpHOTO  OOOpPYJOBaHUS, M3YyYEHHE TEXHHYECKUX CpEACTB  OOydeHHUs, IpEeJIMETOB
nabopatopHoro oOopyaoBaHus. TeXHHWKa IEMOHCTpAallMM ONBITOB (Ha MpPUMEpPax OJHOTO - JBYX
3aHUMAaTeNIbHBIX OMbITOB). [IpakTHueckas pabdora. O3HAKOMIIEHHWE C TEXHHMKOW BBIMOJHEHUS OOIIMX
MPaKTUYECKUX OTepaliil HaTMBaHUE KUKOCTEH, epeMeInBaHue U paCTBOPEHUE TBEP/IbIX BEIIECTB B
Bojie. XpaHEHHE MAaTEepPHUaJIOB U PEAKTUBOB B XMMHUYECKOH JIaOOpaTopuu. 3HAKOMCTBO C pa3IMYHBIMU
BUJAMHU KJacCU(PHKAIMP XWMUYECKUX PEaKTUBOB M TMpaBWIaMH XpaHEHHs HUX B JabopaTopuu
[IpakTryeckas pabora. CocTaBieHue TabIUL, OTPAKAIOLUINX KIACCU(PUKAIMIO BEIIECTB , U3TOTOBJICHHE
STUKETOK HEOPTaHWYECKUX BEIECTB, COCTABJICHHE CIIHCKA PEAKTHBOB, HECOBMECTUMBIX ISl XpaHEHHS.
HarpeBarenpHble npuOOpHl M TOJNB30BAaHHE UMH. 3HAKOMCTBO C IPAaBWJIAMHU  I10JIb30BAHHS



HarpeBaTelbHbIX NPUOOPOB: IUIMTKH, CIHUPTOBKU, I'a30BOM TOpENKH, BOASHON OaHHU, CYIIMIBHOIO
mikada.
HarpeBanue u npoxanuBanue. [Ipaktuueckas pabota. Mcnonab3oBaHue HarpeBaTelbHBIX MPUOOPOB.
W3roroBieHne COUPTOBKM M3 MOAPYYHOTO Marepuana. B3pemuBaHue, GUIBTPOBAHHE U IEPErOHKA.
O3HakoMJICHHE YyYalluXcs C NpUeMaMH B3BEIIMBAaHUS M (DUIBTPOBAHUS, H3yYCHHE MPOIECCOB
neperoHku. OUnCTKa BELIECTB OT IPUMECEN
[TpakTuyeckas padora.
1. M3roToBnenue npocTeliux (puiabTpoB U3 MOJIPYUHBIX cpecTB. Pa3ienenn HeoqHOPOAHBIX cMeceH.
2. lleperonka Boabl. BemapuBanue u kpucrtaiumsauus [lpaktuueckas paOota. Beinenenue
pPacTBOPEHHBIX BEILECTB METOJOM BBIIAPMBAHUSA M KPUCTAUIM3ALMM Ha IPUMEPE pacTBopa
noBapeHHo# coiu. OCHOBHBIE MPUEMBI Pa0OTHI C TBEPABIMHU, XKHUIAKUMHU, Ta3000pa3HBIMH BEIIECTBAMM.
JIaGopatopHble crocoObl IMOJYyYeHHMs HeopraHudeckux BemiecTB. Ilpaktuueckas paborta. ONBITHI,
WUTIOCTPUPYIOIIME OCHOBHBIE TPUEMBI PabOTBl C TBEPABIMH, JKUAKHMH M Tra3000pa3HbIMU
BELICCTBAMM.
[IpakTuueckass pabora. IlomydeHwe HEOPraHWYECKUX BEIIECTB B XUMHUYECKOW JlabopaTtopuu
[Tonyyenue cynbpata Menu M3 Menu, XJOpUAa LUHKAa W3 IMHKA. HarmsaHele mocoOusi, cXemsl,
TaONMUIBl, IUTaKaTbl. [IpUTOTOBIEHHWE pAcTBOPOB B XHMMHUYECKOH Jabopatopud U B OBITY.
O3HakOMJICHME Y4YalllUXCsl C IIPOLIECCOM PAacTBOPEHHUs BellecTB. HacplllleHHBIE M IEpechIEHHBIC
pactBopbl. llpuroToBieHne pacTBOPOB M HCIONB30BaHUWE MX B JKU3HU. [IpakTmyeckas pabora.
[IpuroToBieHue pacTBOPOB BEILECTB C ONPEAEIEHHONM KOHUEHTpalMed pPAacTBOPEHHOIO BEILECTBA.
[losnydyeHne HachILIEHHBIX M IEPECHIIIEHHBIX PacTBOPOB, COCTABJIEHUWE W HCIOJb30BaHUE I'padUKOB
pactBopumoctu. Kpucramnoruaparel. Kpucrammueckoe coctosiuue. CBOMCTBa KPUCTAIUIOB, CTPOEHUE
U pocT KpuctamwioB. [Ipaktuyeckas padota. [lomydeHue KpuUCTAIIOB COJIEM M3 BOJHBIX PAacTBOPOB
METOZOM MEIJICHHOIO HCHApeHHMs. M IOCTENEHHOI'O IMOHMKEHMsI TEeMIIepaTypbl pacTBopa (XJIOpHI
HaTpUs, MEAHBIA KyNoOpocC, allOMOKaJMEeBble KBaclibl). JlOMaliHME ONBITHI 10 BBIPAILMBAHUIO
KPUCTAJIJIOB XJIOPHUIa HATpUs, caxapa.
2. X¥MMHA ¥ MeIULIMHA.
®opmupoBanue HH(POPMAIMOHHONW KyIbTypbl ywamuxcd. CocTaBieHME W 4YTEHHE [OKJIAZ0B U
pedeparoB. YCTHBIN )XypHal Ha TEMY XUMHS U METULIMHA. DKCKYpPCHUS B aIllTEKY.
3. 3aHuMaTeJbHbIE ONBITHI 110 TeME: XMMHUYECKHAE PEAKIIMM BOKPYT Hac.
IToka3 7eMOHCTPALIMOHHBIX OIBITOB.
e “Bynkan” Ha cToze
e “3enéHplil Ooroup”
¢ “Bopga-katanuzarop”
® «3BE3HBINA JOKIb
e PaszHouBeTHOE TUIaMs
¢ Boga 3axuraer 6ymary [IpoBeneHre urp 1 KOHKYpCOB cpelu yqanuxcst 8-9 kiaccos.
CocraBneHue KpoCcCBOPIOB, peOyCOB, MPOBEICHUE UTD:
¢ “Xumuueckas scradera”
e “Tpernii muHUN".
4. Xumus B npupoae. CooOUIeHNs yJaluMuUcs O MPUPOJHBIX SABJIEHUSIX, COMPOBOKIAIOIIMMHUCS
XUMHYECKUMH MTPOLIECCAMHU.
IIpoBeneHMe 3aHUMATENBHBIX OIBITOB IO TeEME « XUMUS B Ipupoe». JeMoHcTparus
OIIBITOB:
e X{MUYECKHE BOAOPOCTU
e TéMHO-cepas 3Mesl.
e OpUrHHAJIBHOE S0
e MuHepaJIbHBIN «XaMeJICOH»
5. Xumus 1 yenoBek. UTenne TokIaaoB u pedepartos.
e Bamle nutanue U 310poBbE
e XuMnyeckue peakiiuu BHyTpu Hac [IpoBenenue nunaktudeckux urp Ilposenenne
KOHKYPCOB M TUJAKTUYECKUX UIP:



® KTO BHUMATEJIbHEE

® KTO OBICTpEE | JIydIle

® y3HAil BELIECTBO

® y3HAil IBJICHUE
6. Xumus B npodeccusix. 3anatue 1no npopopueHranuu. O3HakoMIIeHHE ¢ TPO(ecCUusiMU, UMEIOIINX
XMMHUYECKYIO HAIIPABJIEHHOCTb.
7. Xumus B ObITy. O3HaKOMIJIEHUE YYaIIMXCs ¢ BUAAMU OBITOBBIX XUMHUKATOB. PasHOBUAHOCTH
MOIOIIMX CPEICTB. Vcronb30BaHNE XUMUYECKUX MaTEpUANOB Il peMoHTa KBapTup. IIpakTuueckas
pa0ota. BriBe/ieHHE IATEH pKaBUMHBL, YepHUIL, kKupa. HarmsaHuele cpeacTsa: miakartel, TaOIMILIbI,
00pa3Lbl MOIOIIUX CPEJICTB.
8. IIpoexTHast 1esAITEILHOCTH

TpeboBaHusi K OpraHu3alliy INPOEKTHOM JESATENBHOCTH, K COJIEP)KAHHUIO M HAIpPaBJIEHHOCTU
IIPOEKTA, a TAK)KE KPUTEPUU OLIEHKU IPOEKTHOI paboThI pa3pabaThIBAIOTCS C y4eTOM Iieieil U 3agau
IIPOEKTHOH IEATENBHOCTH

OOum TpeboBaHMEM KO BCeM padoTaM SIBISIETCS HEOOXOAMMOCTh COOIOACHUSI HOPM U TIPaBUII
LUTUPOBAHUSA, CCBHUIOK HAa pa3JIMYHble HMCTOYHUKU. B ciydyae 3aMMCTBOBaHUS TeKCTa pabOThI
(nnaruata) 6e3 yka3aHMsI CChIJIOK HAa MCTOYHMK MPOEKT K 3aIllUTe HE JOIMYCKAeTCsl.

3amuTa IOpOoeKTa OCYLIECTBIISIETCS B IPOLIECCE CIIELUAIbHO OPraHW30BAHHOM AEATEIbHOCTU
komuccuu 'bOY COIII c.IlaTpoBka uian Ha HIKOJIBHON KOH(EpEHIUH.

Pe3ynbrarhl BBINONHEHHS MPOEKTa OLEHUBAIOTCA II0 MTOraM pAcCMOTPEHMS] KOMHCCHEN
MPEJCTaBICHHOTO MPOAYKTa C KPAaTKOH MOSCHUTEIBHON 3amHCKON, MpEe3eHTalud OOydJaromerocs H
OT3bIBA PYKOBOAMTEIIS.

Kputepun oneHku npoekTHON paboThl pa3pabaThIBAIOTCS C YUETOM LiElei M 3a1ad MPOEKTHOU
NesITeIbHOCTH Ha JaHHOM 3Tare oOpa3zoBaHus. [IpoeKkTHYIO AedTenbHOCTh 1es1ecO00pa3sHO OLEHUBAThH
10 CIEAYIOLUIUM KPUTEPUIM:

Pazgen 2. «Jloruka»

1. Pemienue onuMnuaj MKOJbLHOI0, MyHUIIMIIAIILHOTO Typa Beepoccuiickoit onuMmuaabl Mo
xumui. [loaroroBka nccnenoBaTenbCKUX padOT JUIsl y4acTUsl B HAyYHO- IPAKTHUYECKUX
KOH(EpEeHIMSIX MIKOJbHOT0, MyHUIIMIIAJILHOTO, OKPYKHOT'O U PETUOHAIILHOTO YPOBHSI.

[ToaroroBka k 'MA no xumuu

2. HpOBeneHne AUTAKTHIECCKHUX UI'P
HpOBGI[GHI/IC KOHKYPCOB U TUAAKTHICCKUX

Urp:
. KTO BHUMATEIbHES

. KTO ObICTpee U JTyyllie

. y3Hal BEIIECTBO y3HAM SIBIICHHE

®OPMbI HOABEJAEHUSA HUTOTI'OB PEAJIM3ALIUU ITPOT'PAMMBI

cDOpMaMI/I MOABCACHUA UTOTOB pCain3aliu LeiaeH u 3agad porpaMmaI
«3aHUMaTeIbHAsS XUMHU) SBIISIOTCS:

Pemenne onuMnuagHeIx 3aaa4 pa3inyHOTO YPOBHS;
* Cosznanue cCOOpPHUKOB 3a/1a4, HHTEJICKTYalbHbBIX UTP, KPOCCBOPAOB
*  JIOKJaJbl U pedepaTsl yuaumxcs



KanengapHo — TeMaTnyeckoe MJIaHUPOBaHHE KPYKKa

Ne | Pa3zgen TeMbl Koxa-Bo yacoB OCHOBHBIE BHJIBI IESITETbHOCTH
Bceero U3 Hux Ha
MPAaKTUICCKHE
3aHATHSA
1.1 | Brenenne. Xummdeckas 10 9 [Ipaktudeckue u 1abopaTOpHBIE PadOTHI, MPOCSKTHO-UCCIEAOBATEIHCKAS NEATEILHOCTD
nabopaTopus
1.2 | Xumus v MeuIInHA. 2 2 [IpakTuueckue u 1ab00paTOPHBIC PAbOTHI, MPOCKTHO-UCCIICAOBATEIbCKAS IS TEIBHOCTD
1.3 | 3aHMMaTeIbHEIE OBITHI 10 TEME: 6 7 [MpakTuyeckue u nabopaTtopHbie pabOThI, SKCKYPCHH, MPOEKTHO-UCCIESI0BATEIbCKAS
XUMHYECKUE PEaKIMH BOKPYT Hac. JIEATEIBHOCTD
1.4 | Xumus B pupoe. 3 3 [IpakTudeckue n nabopaTopHbie pabOTHI, MPOEKTHO-UCCIIEIOBATENLCKAS IEATENBHOCTh
1.5 | Xumus u yesoBex. 2 2 [Ipaktudeckue u 1abopaTopHBEIE PadOTHI, MPOSKTHO-UCCIEAOBATEIHCKAS EATEIBHOCTD
1.6 | Xumus B npodeccusx. 2 2 [paktudeckne u 1abopaTopHBIE pabOTHI, SKCKYPCHH, MPOSKTHO-HCCIIEI0BATEIILCKAS
JIEATENBHOCTD
1.7 | Xumus B OBITY. 2 1 [paktudeckne u 1abopaTopHBIE pabOTHI, SKCKYPCHH, MPOSKTHO-HCCIIEN0BATEIILCKAS
JIEATENBHOCTD
1.8 | IMpoekTHas AEATEIBHOCTD 3 3 [TpoekTHO-KCCIIeIoBaTeNbCKAS ACATEIBHOCTD
2.1 | PerieHne OJMMITHAIHBIX 33124 Pa3IHIHOTO |2 2 FOTOBKA MCCJIEI0BATEILCKAX PAOOT ISl YIaCTHS B HAYYHO- MPAKTHYSCKUX
2.2 IIpoBenenue TUAAKTHYECCKAX UTP 2 0 [MpoBeneHue KOHKYPCOB M TUAAKTHUECKHUX
Hroro 34 31




IlepeyeHb TEeM y4eOHO-HCCJIEI0BATEIHLCKOM 1 MPOEKTHOM AeSITeJIbHOCTH IIKOJbHUKOB
[TporpamMmoii mpeycMOTPEHO BBINOJIHEHHE 00y4aeMbIMH UCCIIEAOBATENILCKUX U IPOCKTHBIX pa0boT. B kauecTBe npumMepa npuBeeHbl HEKOTOpBIE
TEeMBI paboT.
1. V3ydenue men0YHOCTH PA3IMYHBIX COPTOB MBLJIA U MOIOIIMX CPEICTB.
2. VnpukatopHble CBOWCTBA PA3IMYHBIX pacTEHUI U LIBETOB (C onpezeneHueM pH pactBopos).
3. Omnpenenenue kadecTBa x1e00MEKapHONH MYKH U XJieOa.
4. OmpeneneHue KauecTBa KUCIOMOJIOUYHBIX MTPOIYKTOB.
5. Ompenenenne 3aBUCUMOCTH H3MeHEHHUs1 pH 1eTbHOTO M MacTepU30BAHHOTO MOJIOKA OT CPOKOB XPaHEHHUSI.
6. M3yuenue 3)eKTUBHOCTH PA3IUYHBIX COJIEBBIX I'PEJIOK.
7. KoHCTpyHpOBaHHE «XUMUYECKUX IPENIOK», OCHOBAHHBIX HA XUMUYECKHX PEAKITHSIX.
8. CuHTe3 «ManaxuTa» B pa3IHUHBIX YCIOBHSIX.
9. H3yuenue KOppo3UH Kejne3a B pa3TUUYHBIX YCIOBUSX.
10. BumsiHue cBeTa M KHCIOPOAA Ha CKOPOCTh PAa3JIOKEHUS! paCTBOPA MOIU/IA KaJIHS.
11. Omnpenenenue KauyecTBa BOJOMPOBOIHOMN BOIBI.
12. XKeéctrocth Boabl. CriocOOBI OmpeaesieHus )KECTKOCTH BOIBI.
13. Bymaxnas xpomatorpadus. Xpomatorpadpuieckoe pa3aeacHIe BEIIecTB.
14. XpycranbHoe cTexs1o. MOXHO JIM UCIOJIb30BaTh AJIs XpaHEHUS MHUILU?

Y4eOHO-MeTOAUYECKOE o0ecTieueHue
MeTtoauka 00ydeHus Mo MporpaMMe COCTOUT M3 COYETAHUS JEKIIMOHHOTO U3TI0KEHUSI TEOPETUUECKOTO MaTepralia ¢ HariasAHBIM MTOKa30M
WJUTFOCTPHUPYIOIIEro MaTepuaia v MPUeMOB PEIICHHUS TPaKTUYECKUX 3a1ad. OOydaronifecs 3aKperuiaioT MOJTyUeHHbIEC 3HAHUS TTyTeM
CaMOCTOSITENTFHOTO BBITTOJIHEHUSI TPAKTHUECKUX padoT. J{J1s pa3BUTHS TBOPUECKOTO MBIIUICHUS U HABBIKOB aHAJTUTHUECKOH IeATETbHOCTH Te1aror
MIPOBOJIUT 3aHATHS IO MPE3CHTAIIUH TBOPUYECKHUX U MPAKTUUECKUX PabOT, MO3TOBBIE IITYPMbI, HHTEIJICKTYaIbHBIE UTPHI.

MarepuanbHo-TeXHUYeCKoOe o0ecnieyeHue
Opranu3zanoHHbIE YCIOBHS, O3BOJISIIOLINE PEATTU30BaTh COJAEPKAHUE MPOTPAaMMBI Kypca «3aHUMaTeIbHask XUMUS» MPEANO0IaraloT HaTnunue
o0opynoBaHus 1ieHTpa «Touka pocTay:
- MUKpPOCKOIIBL;
- llndposas madoparopus «Releony;
- OGopymoBaHUE JJIS OTMBITOB U YKCIIEPUMEHTOB.
- MYJIBTUMEIUHHOE 000pyAOBaHUE (KOMIIBIOTEP, HOYTOYK, MPOEKTOP, (PJIdII- KapThl, SKPaH, CPEACTBA TEIEKOMMYHUKAITUU (JIOKAJIbHBIE IIIKOJIHHBIC
CETH, BBIXOJ] B UHTEPHET)
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