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IlosicHuTeILHAA 3aIMCKA
HaHpaBJIeHHOCTB MporpaMMsnl - €CCTCCTBCHHO-HAaYy4YHasA

Bo3spact oOygarommxcs: ot 15meT 1o 16 ner.

Cpok peanu3zanuu rnporpammsl: 1 roa, 68 4acos.

Pabovas mporpamma 3aHATHUH BHEYPOUHOW NESTENBHOCTH MO OHOJOTHH «XUMHUS BOKpPYr HACH
IpeHa3HayeHa /s OpraHU3alMyd BHEYPOUHOM JeATenbHOCTH oOyuaromuxcs 8-9 KiaccoB C
HCII0JIb30BaHNEM 000py10BaHus LeHTpa «Touka pocTay.

Peanuszanus nporpaMMel 00ecrieYMBaeTCs] HOPMATUBHBIMU JIOKYMEHTaMU:

1. ®enepanbubiii 3akoH OT 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6 oOpa3zoBanuu B
Poccuiickoit deneparum» (¢ u3M. u gom., BCTyn. B cuity ¢ 01.09.2020).

2. Tlpodeccronanpuenii crapmapt «llemaror (memarormveckasi IeSTETBHOCTh B JIONIKOJIBHOM,
Ha4yaJIbHOM 00I1IeM, OCHOBHOM 00111eM, CpeiHEM 00111eM 00pa30BaHKM), (BOCIIUTATENb, YUUTEIh)»

3. Ilpuka3 MunucrtepctBa I[Ipocsemenus Poccuiickoit @eaeparuu ot 27 utonst 2022 1. Ne 629 «O6
yrBepxkaeHun Ilopsaka opraHu3aluu W OCYLIECTBJIEHHUS OOpa30BaTEIbHON JIEATENBHOCTH IO
JOTIOJTHUTEITBHBIM 00111e00pa30BaTeIbHBIM IPOTPAMMaM)

4. ®epnepanbubiit 3akoH 0T 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B PO»

PabGoyass mporpamma BHEYpOYHOTO Kypca «DKCIEPUMEHTYM» IaeT BO3MOXKHOCTh KaXIOMY
pebeHKy TmoJiydyaTh JOTMOJHHUTENIbHOE O00pa3oBaHUE HCXOAS M3 €ro HMHTEpPEcOB, CKIOHHOCTEH,
crocoOHOCTEN M 00pa3oBaTENbHBIX MOTPEOHOCTEH, OCYIIECTBISEMBIX 3a TpeneiaamMu QeaepaabHbIX
rocy/lapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U (PeliepaabHBIX TOCYIapPCTBEHHBIX TPEOOBAaHUH.

HanpapiieHHOCTh IpOrpaMMBbl €CTECTBEHHO-HAYUHasA, MOCKOJIbKY OHA IMpeaAroaraeT yriyOiaeHHoe
HM3y4YeHHE OopraHuyeckoil nu Heopranndeckon XMMMUMU, pemeHne sKCEpUMEHTAIBHBIX I PACYETHBIX
3a/la4 MOBBIIIEHHON ClI0KHOCTH To xumuu. ConepikaHue paboueil mporpaMMbl BHEYPOUHOTO Kypca
«IkcriepuMeHTY M» MOMOXeT moapocTkaMm 15-16 et pacmmpuTh ¥ yriiyOuTh 3HAHUS 1O XUMHH,
YCOBEPIIEHCTBOBATH YMEHUS UCCIIEIOBATh.

B cucreme ectecTBeHHO-HAy4HOTO O0Opa30BaHUS XUMHS 3aHUMAeT BaXKHOE MECTO, OIpeAessieMoe
POJIbI0 XMMUYECKON HAyKH B TO3HAaHMM 3aKOHOB IPHUPOJbI, B MaTepUaIbHOW >KHU3HM OOIIECTBA, B
pelieHnu rnodaabHbIX MpoOJIeM uenoBeYecTBa, B (GOPMUPOBAHUH HAYYHOW KapTUHBI MHUpA.

Pabouas mporpamma BHEYPOUHOTO Kypca «DKCHepUMEeHTYM» cozmaHa, 4ToObl B mpoliecce
MOJIy4eHHUsI JOMOJHUTEIBHOTO XMMHUYECKOro oOpa3oBaHus oOydarouiuecs MpHOOpear XUMHUYEeCKHe
3HaHUS O 3aKOHAX M TEOPHUSX, OTPAKAIOIUX OCOOEHHOCTH XUMHUECKOH (POpMBI IBMXKEHUS MaTepuH,
npuoOpeny yMEHHsS U HaBBIKM B MOCTAHOBKE XMMHYECKOTO SKCIIEPUMEHTa, B padoTe C HaydyHOH U
CIPaBOYHOMN JIUTEPATYpPOH, HAYIUIUCH JENIaTh BHIBOJIBI MPUMEHUTEIFHO K KOHKPETHOMY MaTepUaly H

Ooee O6H_II/IC BBIBOJIbI MUPOBO33PCHYCCKOI'O XapaKTepa. H3y‘ICHI/IC XUMHHU ITOMOTacT MOHATH O6I.L[I/Ie



3aKOHOMEPHOCTH IIpoliecca MO3HAHUS NPUPOJIbl YEIOBEKOM, METOJbl AHAJOTHMU U SKCIEPUMEHTA,
aHaJM3 ¥ CUHTE3 MO3BOJISIOT MOHATH HAYKy BO BCEM €€ MHOTOOOPa3HH.

XUMUYECKUEe 3HAHUS HEOOXOAWMBI OOYYaroUIMMCS B MOBCETHEBHOW XHM3HH, NMPOU3BOACTBEHHON
JESITEIbHOCTH, NMPOJODKEHNUsT 00pa3oBaHUsl U IPAaBUIBHOM OpUEHTAIMH MOBEACHUS B OKpY)Karolen
cpene. Pabouas mporpamma BHEYpPOYHOTO Kypca «OKcrepuMeHTYM» nmaér oOydaronumcs
BO3MOKHOCTh BBIOpaTh MPOQHIL 00yUeHHsI, TIOMOJHUTH 3HAHUS O MPOQECcCUsix, paCIIuPUTh 3HAHUS
npeaMeTa XuMUH, HeoOX0AUMBIE JJIS TIOTydeHHsI TalIbHEHIIero ooOpa3oBaHHmsL.

Paboyas nmporpamma BHEypOUHOTO Kypca «IKcnepuMeHTY My cocTaBiieHa ¢ yueToM 000pyI0BaHUS
LIEHTPa €CTECTBEHHO-HAayYHOU HanpaBieHHOCTH «Touka pocta™

HoBu3Ha mnporpamMmsbl COCTOUT B JMYHOCTHO-OPUEHTHUPOBAHHOM o0O0ydeHuH. Ponb yuurens
COCTOMT B TOM, YTOOBI CO3/aTh KaXKJOMYy OOydaromiemycsi Bce YCJOBHS, JJsi HauOoJIee IOJIHOTO
PacKpbITUsl peanau3anuu ero cnocoonocteil. Co3naTh Takue CUTYaIlMU C UCIOJIb30BAaHUEM PAa3IMYHBIX
METO/I0B O0y4eHMsI, MPH KOTOPBIX KaXKJbli 0Oydaroluiics MHpuiaraeT COOCTBEHHBIE TBOPUYECKUE
YCUJIUS U UHTEIJIEKTYyalbHblE CHIOCOOHOCTH MPHU PELICHUH ITOCTABJICHHBIX 3a/1ay.

AKTyaJIbHOCTH pabouell MporpaMMbl BHEYPOUHOTO Kypca «DKCHepuMeHTYM» co3iaHa ¢ 1elbio
(dbopMUpOBaHMS MHTEpeca K XUMHH, pacIlIUpeHHsi Kpyrozopa oOywarommuxcs. OH OpUEHTHPOBaH Ha
oOyuaroniuxcsa 8-9 KiaccoB, TO €CTh TaKOro BO3pacTa, Korja pedaTraM CTaHOBUTCS MHTEPECEH MUD,
KOTOPBIM UX OKPY)KaeT U TO, YTO OHU HE MOTYT OOBSICHUTD, a CTICUaIbHBIX 3HAHUN €llle He XBaTaerT.
Jletu ¢ poxaeHUs OKPYKEHBbI Pa3IMYHBIMU BEIIECTBAMH U JOJKHBI YMETh 00paIaThCsi C HUMH.

Ilenarornyeckas 1meeco00pa3HOCThb IIPOrPaMMBbI CBA3aHA C BO3PACTHBIMU OCOOCHHOCTSIMU AeTel
JaHHOTO Bo3pacTa 15-16 net: m0003HATENBHOCTb, HAONIONATENBHOCTh; MHTEPEC K XUMHYECKUM
rpoleccam; xellaHueM padoTaTh ¢ 1abopaTOpHBIM 000PyA0BaHUEM; OBICTPOE OBJIAICHUE YMEHUSMU U
HaBbIkaMu. Kypc HOCUT pa3BUBAIOLIYIO, AESITEILHOCTHYIO M MPAKTUYECKYIO HAIIPABICHHOCTD.

Leap mporpammbl: GopMHUpOBaHHE Y 00YYAIOIIUXCS TITYOOKOTO U YCTOMYMBOTO HHTEpECa K MUPY
BEIIECTB M XUMHUYECKHX MpPEBpAIICHHM, MPHOOpeTeHuEe HEOOXOAMMBIX MPAKTHYECKUX YMEHUU U
HABBIKOB 10 J1a00paTOPHOI TEXHHUKE.

3apaum:

- pa3BUTH MMO3HABATEIbHBIC UHTEPECH U MHTEIUIEKTYalIbHbIE CIIOCOOHOCTH B MPOLIECCE MPOBEACHUS
XMMUYECKOTO HKCIIEPUMEHTa, CaMOCTOSATENILHOCTh TNPUOOPETeHUs] 3HAHUM B COOTBETCTBUU C
BO3HHUKAIOIIMMHU JKU3HEHHBIMH MOTPEOHOCTSAMU; _ pPa3BUTh Y4eOHO-KOMMYHHKATHBHbBIE YMEHUS; -
¢dopmupoBaHue yMeHUsI HaOIr01aTh U OOBSCHATH XUMUYECKUE SBICHMS, MPOUCXOAIINE B MPUPOJIE,
OBITY, IEMOHCTPUPYEMBIE YUUTEIIEM;

- ¢opmupoBaTh yMEHHE pabOTaTh C BELIECTBAMH, BBIMOIHATh HECIOXKHbIE XUMUYECKHUE OIBITHI,

CO6J'IIO,Z[E[TB I[paBHJIa TCXHUKHU 6630HaCHOCTI/I; _ BOCIIUTBIBATh 3JIEMEHTHI SKOJIOTHUECKOM KYJIBTYPBI;



OTiM4YuTeTbHON 0CO0CHHOCTBIO JAaHHOW MPOTPaMMBbI SIBIISIETCS TO, YTO 3aHATUS MPEINojararT
HE TOJBKO H3Y4YEHHE TEOPETHUECKOI0 MaTepuana, OHM TaKKEe OpPHUEHTUPOBAaHbl Ha pa3BUTHE
[IPaKTUYECKUX YMEHMM M HABBIKOB CaMOCTOSITEJIbHON SKCIEPUMEHTAIBHON M HUCCIIENOBATEIbCKOMN
NEeSITeNbHOCTH oOydwaromuxcsi. Pebsta Haywarcs CTaBUTh NPOCTEHIINE OIBITH, padoTaTh ¢
peakTHBaMH, IUIAHUPOBATH CaMOCTOSITETIbHYIO paboTy Halx BBIOpaHHOW TeMo#, 0o(opMIATH
MPAaKTUYECKHE PAOOTHI.

@OpMBI 3aHATHIA:

- I'pynmoBast

- MuuBuyaneHas

IInanupyemMble npeaMeTHbIe, MeTanpeAMeTHbIE H JINYHOCTHbIE Pe3yJIbTaThl

Jluunocmuvie pesynibmamol:

- chOpMHUPOBAaHHOCTh  TO3HABATENBHBIX HMHTEPECOB, HWHTEIJIEKTyalbHBIX W  TBOPUYECKUX
CHOCOOHOCTEH 00yJaromuxcs;

- CaMOCTOSITENIBHOCTh B MPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHUM;

- MoOTHBalMs 0Opa30BaTENbHOM  NEATENHHOCTH  IIKOJBHUKOB Ha OCHOBE  JIMYHOCTHO-
OPHUEHTUPOBAHHOTO MOAX0/1A;

Memanpeomemnvie:

Perynarusurie YV :

- CaMOCTOATEIbHO (POPMYIUPOBATH TEMY U LIETH YPOKa;

- COCTaBJIATH ILJIaH PEIICHUs y4eOHOU MPOOIEMbI COBMECTHO C YUUTENEM;

- paboTaTh 1O IUIaHy, CBEpsis CBOM JICHCTBUS C LIETIbI0, KOPPEKTUPOBATH CBOIO I€ATEIHHOCTS;

- B JMAJIOTe C YYWUTEJEeM BbIpabaThIBaThb KPUTEPUU OLICHKH U OMPEACISATh CTENEHb YCHEHIHOCTH
cBOE€il paboThl U pabOTHI APYTHX B COOTBETCTBUU C TUMHU KPUTEPUSMHU.

- TloznaBarenpunie YVY/I:

- TepepabaThiBaTh W MPeoOpa3oBbIBaTh MH(GOPMAIMIO U3 OJHOH (GOPMBI B APYryHO (COCTABISATH
IJ1aH, TaOIUILy, CXEMY);

- TIOJIB30BATHCS CIOBAPSMH, CIIPABOYHUKAMH; - OCYIIIECTBIIATh aHATU3 U CUHTE3;

- YCTaHaBJIMBATh NPUYMHHO-CJICIICTBCHHBIC CBSI3H,

- CTPOUTD PACCYKICHHUS;

Kommyaukatusaeie YY /I

- BBICKa3bIBaTh U 0OOCHOBBIBATH CBOIO TOYKY 3pCHHUA,
- CJIylmaTb M CJbIIAaTh APYIUX, IBITATBCA IPUHHUMATL HWHYHO TOYKY 3pCHUA, OBITH TOTOBBIM

KOPPECKTUPOBATH CBOKO TOUKY 3PCHUA,



- JIOKJIAAbIBaTh O pe3yJbTaTax CBOErO MCCIIEIOBAHUsA, y4aCTBOBATh B JUCKYCCHM, KPATKO U TOYHO

0TBEYATh Ha BOMPOCHI, UCIIOJIB30BaTh CIIPABOYHYIO JUTEPATYpy U IPYrue UCTOUYHUKU MH(OpManuu;

JIOTOBAPHUBATHCS M MPUXOJUTH K OOIIEMY PEIICHUIO B COBMECTHOMN JIEATEIBHOCTH; 33[aBaTh BOTIPOCHI.
IIpeomemnvie pezyiomamuol.

B mo3uaBarensHOU cdepe:

- 1aBaTh OINPEAEICHUS U3yUYCHHBIX IOHATUN;

— OIMCHIBATh JAEMOHCTPALIMOHHBIE U CAMOCTOSITEJIHO IMPOBEIEHHBIE AKCIEPUMEHTHI, UCHOJIb3YS
JUIS TOTO €CTECTBEHHBIN (PYCCKHUIT) A3BIK U A3bIK XUMUH;

— KJ1accu(UIUPOBATh U3yUYEHHbIE OOBEKTHI U SIBICHUS;

— JenaTh BBIBOABI M YMO3AKIIOUEHHS W3  HAOJIOJEHUHM, W3YYEHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEM;

— CTPYKTYPHUPOBATh W3YYEHHBIN MaTeprail U XUMUYECKYI0 HH(POPMAIIUIO, MTOJIYYEHHYIO U3 IPYTHX
HCTOYHUKOB;

B 11eHHOCTHO-OpPUEHTAIIMOHHOM cdepe:

— aHaJM3UpoBaTh U OIEHMBATh IMOCIEACTBUS JJIs OKpYXKarolled cpenbl OBITOBOH U
ITPOU3BOJICTBEHHON JEATEIIBHOCTH YEIIOBEKA;

— Pa3bACHATH HA IPHUMEpPaxX MaTepUaIbHOE €IMHCTBO M B3aMMOCBSA3b KOMIIOHEHTOB JKMBOU H
HEXUBOW MTPUPOABI M YEJIOBEKA KAK Ba)KHYIO 4aCTh 9TOrO €UHCTBA;

— CTPOUTB CBOE MOBEJICHNE B COOTBETCTBHUHM € MPUHLIUIIAMH OEPEXHOT0 OTHOIIEHUS K IPUPOJIE.

B tpynoBoii cdepe:

— INIaHUPOBAThb U IIPOBOAUTDH XUMHWYECKUM OKCIICPUMCHT,
— HMCIIOJIB30BAaTh BE€HIECCTBA B COOTBETCTBUHU C UX NIPCAHA3HAUYCHUEM U CBOfICTBaMI/I, OIIMCaHHBIMH B
HHCTPYKIUAX 11O IPUMEHCHUIO.

B C(bepe 0e301I1aCHOCTH KHU3HCACATCIIbHOCTH

- OKa3bIBaTh MEPBYIO MOMOINb MPU OTPaBICHUSIX, O0KOTaX U JPYTUX TpaBMax, CBSI3aHHBIX C
BEI[ECTBAMU U T1aOOPATOPHBIM 000PYJIOBaHHEM.
Conepxxanue nporpamMmsl

BBenenue. O3nakoMiIeHHEe ¢ KAOMHETOM XUMMHU M U3y4YeHHe MPABUJI TEXHUKH 0€301aCHOCTH

Hemuoro u3 ucropun xumun. Anxumus. XUMHS BYepa, CEroHs, 3aBTpa. TexHrKa 6e30MacHOCTH B
KaOMHETE XUMHUU.

JlaboparopHoe 00opyaoBaHHe. 3HAKOMCTBO C Pa3gaTOYHBIM 000pPYAOBaHUEM TSl MPAKTUYECKUX U
1a00paTOPHBIX PadOT.

ITocyna, e€ Buapl u HazHaueHue. PeakTuBbl U UX Kiacchl. OOpalleHue ¢ KUCIOTaMHU, IIEI0YaMHU,

SAJOBHUTBIMHA BC€IICCTBaAMMU.



Mepbl mepBOii MOMOIIM MpPU XUMHUYECKMX OXKOrax M OTpaBieHHUSX. BpipaOoTka HaBBIKOB
6e30macHoi paboTHI.

JleMoHCTpanys. YUBHUTENbHbIE ONBITHL. JlabopaTopHas pabora. 3HaAKOMCTBO € 000pyIOBaHHEM
JUIS IPAKTUYECKUX U JIAOOPaTOPHBIX padoT.

«BemecTBa BOKpYr Tedsi, orjsiHuch!» BemiectBo, ¢usmueckue cBoiicTBa BemiecTB. OTimyme
YHUCTBIX BeIIeCTB 0T cMeceil. CriocoObl pasneneHus cmeceid. Bona. Muoroe i Mbl 0 Helt 3HaemM? Boga
n eé€ cpoiictBa. Uro HeoObiyHOrOo B BOJe? Bona mpecHas u mopckas. CrnocoObl OUMCTKHA BOBI:
oTcTaBaHue, QuiIbTpoBaHue, oOe33apakuBaHue. CTOJIOBBIM yKCyc M YKCycHast 3cceHius. CBolicTBa
YKCYCHOM KHCJIOTHI U ee (u3nosiorndeckoe Bo3jaeicTBue. IlurbeBas coma. CBoiicTBa U MpUMEHEHHE.
Yaii, coctaB, cBOMCTBA, (U3MOJIOTHYECKOE JEHCTBHME HA OpPraHU3M YeIoBeka, MbLIo WM MbLia?
OTnuure XO3iWCTBEHHOTO MbIIa OT TyajeTHoro. l[llenouHol xapakTep XO3SMCTBEHHOTO MbLIA.
CrupanbHble TOPOIIKM M Apyrue Morouue cpenactsa. Kakue mopomku camble omacHble. Hamgo mu
ornacarbcs KHUAKHX MOIOIIUX CPECTB.

MHuoroo0pasue JiekapcTBEHHBIX BellecTB. Kakue iekapcTBa Mbl 0OBIYHO MOKEM BCTPETUTDH B CBOEH
JIOMaIllHeW anrteuke? ANTeuHbl HWOM W ero cBoictBa. [louemy ioa Hamo AepkaTh B IIOTHO
3aKyMOPEHHOMN CKJISHKE. «3eJIeHKa» WM pacTBOp OpHIUIMAHTOBOTO 3eieHoro. Ilepekuch Bogoponaa u
rugponepuT. CBONCTBAa MEPEKUCH BOAOPOJAA. ACHUPHH WM AaleTWICATULUIOBAs KUCIOTA U €ro
cBoiicTBa. OmacHOCT, MNpW NPUMEHEHWM acnupuHa. Kpaxman, ero cBoHcTBa M NPUMEHEHHUE,
OO0pa3oBaHue Kpaxmalila B JIMCThAX pacTeHWU. [JI0KO3a, €e CBOMCTBAa M NMpUMEHEHHe. Maprapus,
CIIMBOYHOE MU PACTUTEIBHOE Macio, cano. Yero Mbl 0 HUX He 3HaeM? PacTuTelbHbIE U KUBOTHBIE
Mmaca.

JlaGopaTtopHnas pabdora 1. CBoiictBa Bojbl. O4nCTKA BOJIBI,

JlaGopaTtopHnas padora 2. CBOWCTBAa YKCYCHOUN KHUCIIOTHI.

JlaGopaTtopHnas padota 3. CBOWCTBa MUTHEBOM COJIBI.

JlaboparopHas padota 4. CBoiicTBa yasi.

JlaboparopHas padota 5. CBoiicTBa MbLIA.

JlaboparopHas padota 6. CpaBHeHHE MOIOIIHMX cBOMcTB Mblu1a 1 CMC.

JIaboparopHas paboTa 7. HeoObruHbIE CBOMCTBA TAKUX OOBIYHBIX 3€JICHKH U HOJa.

JIaGopatopHas pabota 8. [losrydeHne Kucinopoaa u3 NepeKucH BOJAOPOAa U MaPTraHIIOBKH.

JIaGopatopHas pabota 9. CBoiicTBa acupuHa.

JIaGopatopHas padota 1 O. CpoiicTBa kpaxmaiia.

JIaGopartopHas pabota 11. CBoiicTBa IIIHOKO3BI.

JIaGopatopHas padota 12. CBoiicTBa paCTUTEIBHOTO U CIMBOYHOTO Macel.

«YBJekaTeJbHast XUMHSA I IKCICPUMEHTATOPOB>



CumnaTuyeckue dYepHWIa: Ha3HaueHHWe, npocTeiimue penentbl. CocTaB akBapelbHBIX KpPAaCOK.
[IpaBuna obpamieHus ¢ HUIMU.

Hcropust MBUIBHBIX ITy3bIpeil, @U3MKa MBIIBHBIX ITy3bIPEH.

CocraB MIKOJIBHOTO MeTa.

WNunukatopsl. U3MeHEeHNE OKPACKH HHIUKATOPOB B Pa3IMIHBIX CPElIax.

Jlaboparopuas padota 13. «CexkpeTHbIC YSPHIIIAY.

JIaGoparopHast paboTam. «MBbIIbHBIE OIBITHD).

JlabopaTtopHnast pabota 15. «Kak BbIOpaTh MIKOJIBHBIN MEID».

JlabopaTtopHas padota 16. «3roToBieHne MKOTLHBIX METKOBY.

JlabopaTtopHnas paborta 17. «OnpeneneHue cpeabl pacTBOPa ¢ MOMOIIBIO HHAUKATOPOBY.

Jlabopatopnast pabora 18. «[IpuroroBieHue pacTUTETBHBIX HWHIUKATOPOB M OMpENEICHUE C
nomMoibio HuUX PH pactBopay.

JlabopaTtopHnas pabota 19. «Ilosydenne akBapenbHBIX KPACOK».

«CBoiicTBa BewIeCTB» HOCHT O3HAaKOMUTEIBHBIM XapakTep, pacCUuTaH Ha pPa3BUTHE
J0003HATENLHOCTH, HHTEPEca K XUMHUHU.

Teopus. [Ipe3enTanus Kypca: eidd U 3aJa4d, OpraHu3aIis 3aHITHil 1 ux crnenuduka. [Ipenmer
xuMud. [Tpoucxoxaenue cioBa "xumusa’ . MeCTO XUMHUU CPeAN HAYK O IPUPOJIC. |

[IpakTuka. 3HaKOMCTBO ¢ Tpymnnoi. MHCTpyKTax IO TMpaBWIaM TOBEACHUS HaA 3aHATHUSX.
[IpakTrueckas pabora «3HAKOMHUMCS C XUMUYECKOH abopaTopueit, ee 000py1I0BaHHEM, C TIPaBUIaMHU
Oe3omacHocTu B Hei». JlenmoBas urpa «llnanupoBanue pabGoThl O0ObeIMHEHUS Ha Y4EOHBIM TOI».
3HAKOMCTBO C KaJeHJIapeM KOHKYPCHBIX MEPOIPUITHA.

Bxonnast nnarnoctuka. AHkeTa «3Hal0 — HE 3HAK0. YMEI — HE YMEIO».

Xumus B ObITY.

Bunel ObITOBBIX XMMHUKATOB, PazHoBUAHOCTH Moromux cpenctB. Crnmyku v Oymara; OT UCTOPHH
n300pereHus Ao Hamwux Auei. cropus crexnonenus. Kepamuka: oT uctopun U300peTeHus 10 HaIINX
nHel. XUMHUs U KOCMETUYECKUE Cpe/icTBa BriBeneHne nsaTeH prKaBUMHbL, YSPHUII, KUPA.

CBoilicTBa BelecTBa.

Teopus. BemiectBo teno. BemectBa Bokpyr Hac u B Hac camux. CBOHCTBa BEIIECTB: arperaTHOE
COCTOSIHUE, IIBET, 3amax, J3JIeKTPONPOBOJHOCTH, TEIJIOMPOBOJHOCT, M T.J. 3adeM HYXKHO 3HATh
cBoiicTBa BemecTB? KameHb - mepBblii 00beKT M3yueHHUs uenoBeka. [IpeBpaliieHue BeElIecTB IpYyr B
npyra. Xumudeckas peakius, [I[pu3Haku U yclioBUs TE€UYEHUS XMMHUYECKUX peakuuid. ['opeHue - oqHa
U3 TEPBBIX XUMUYECKHUX PEAKIUi, H3BECTHBIX YENOBEKY. Pollb OTHS B CTAaHOBIEHUH YEJIOBEKA.
Jlerenasl 1 Mudsl 06 orHe. BemiectBa roprounie u Heroprouue. MzyueHue peakiiuu ropeHusl.

I/I3yqeﬂne coCcTaBa B€IeCTBA - HEHTPAJAbHOC 3B€EHO XUMHUH.



Teopus. 13 gero cocrost BemniectBa? Jlenmumo Jid BEMIECTBO 10 OECKOHEUHOCTU? ATOM - HeJenuMast
YacTHUlla, COCTaBHAsl YacTh BCEX BEIIECTB. MoJeKynbl. XUMUYECKUI 3JeMEHT. BemecTBa npocteie 1
cnoxubie. O3HakomieHue ¢ cuMmBoiaamu snementoB. CumBoinel H, 0, S, P, C, I, Br, CT, Si. [Toustue
XUMHUYECKOH (popMyJibl. YHCThIE BEIIECTBA U CMECH.

Opnoponueie W HeogHOpoaHBIE cMecH. CnocoObl  pa3IBOCHMS CMeECeil: OTCTauBaHHE,
(buIbTpOBaHUE, IEPEKPUCTATUTA3AIINS, TIEPETOHKA, XpOMATOTpadusl.

[Ipaktuka,, JlJabopatopusie paboter: I. Monenmupyem xumudeckue popmyisl. 2, ['oToBUM cmecH.
[Tpaktuueckue paboThl: 1 OYNCTKA MOBAPEHHON co (pUIbTpOBaHUEM U BhImapuBaHueM. [loaBeaeHue
UTOTOB MOyJsi. Urpa-BUKTOpHHA

«X¥UMHS BOKPYT MEHS.

S3bIK XUMHH.

Teopus. Xumusa - Hayka o BemlectBax. Kakue ObiBatoT BemiectBa? MeTauibl U HEMeETAILIBL
OKcupl, KACIOTHI, OCHOBaHUA, cONu. PU3NYeCKUe U XMMUYECKHE CBOMCTBA BemecTB. [IpeBpanienus
BemecTB Apyr B japyra. [Ipu3Haku u ycIOBHS TEUYCHHS XMMHYECKOW peakiuu. CocTaB BEIIECTB.
Xumunyeckas (opmyna. BanentHocts. OnpeneneHne BaJeHTHOCTH MO XUMHUYECKOWH Gopmyne. 3akoH
COXpaHEHUsI MACChI BEIECTB. XUMUUYECKUE YPABHEHHUS.

[Ipaktuka. Ilpaktuueckas pabota «IIpeBpamieHusi BemiecTB Ipyr B apyran, «OmnpeneieHue
BAJICHTHOCTU 10 XUMHYEeCKOl Qopmyne», «3akoH COXpaHEHHMs MacChl BelIeCTB». Perienue
XUMHUUYECKUX ypaBHEHUM. [ToAr0TOBKA K KOJUIOKBUYMY.

[Tonsenenue nutoroB Moayns. KommokBuyM «SI3bIK XUMHUN.

HN3yyaeM xuMu4ecKue peakiuu.

Teopusi. CyliHOCTh XUMHYECKOM peakiuu. TUIbl XUMHUYECKUX PEAKIMN: Pa3JIOKEHHS, 3aMEIICHUS
u oOmeHa. Peakuuu 3x30- u sHporepmuueckue. Peakmuu obpatumble u HeoOpatumbie. CKOpPOCTh
XUMUYECKUX PEAKIUH.

MHuoroo0pa3ue BelecTs.

Teopus. Knaccudukanus u cBoiictsa BeiectB. MHorooOpasue Bemiects, Kiaccudukaiys BemecTs
no cocraBy. Okcuzapl, Ux coctaB. llojlyueHue OKCHIOB peaklHMeil TOpeHUs MPOCThIX U CIOXKHBIX
BemiecTB. CocTaBiieHUE YPaBHEHUN PEAKIMU FTOPEHUSI CIOKHBIX BELIECTB. Y CIOBUS BO3SHUKHOBEHUS U
MpeKpaleHus: ropeHus. MenieHHoe okucienne. Mepsl mpenynpexaeHus noxxapos. Knaccudukarus
OKCHJIOB HAa OCHOBHBIC, KHUCIOTHBIE, aMdoTepHble. KucnoTel, UX cocTaB, Kiaccuukamus Ha
KHCTIOPOIOCOIeprKalee U OSCKUCIOPOIHbIC, HA OJHOOCHOBHBIC, IBYXOCHOBHBIE M TPEXOCHOBHBIE.
KucnotHselii ocrarok, BaneHTHOCTh KHUCIOTHOTO OCTaTKa, POJIb KUCIOT JUIsl OPraHU3MOB pPACTEHUH,
KUBOTHBIX U yesnoBeka. OcHoBaHus, ux cocras. ['uapookcorpymnmna. Illenoun u HepacTBOpUMEBIE B BOJE

OCHOBaHUs, COCTABJICHHUC (I)OpMy.H COJIEHi II0 BaJCHTHOCTH MeETallla M KHCJIOTHOTO OCTaTKa.



Knaccudukamus cosneit Ha cpenHue, KUCIble U OCHOBHBIC. [luIeBas coja U MallaxuT Kak MPUMEPbI
KHUCJIOM U OCHOBHOM COJIEH, COJIM OPraHU3Mbl B OpraHU3Me YeJIOBEKa, Peakuus HedTpanu3anuu.
[IpakTuka ¢ ucmonp3oBanueM nudpoBoii 1adboparopuu. JlabopaTopHbie pabOTHI:
. HucTele BeleCTBa U CMECH.
. OuncTKa BOJBI OT PACTBOPUMBIX IPUMECEH.
. DK30TepPMUYECKUE U SHIOTEPMUUECKHUE PEAKIIUH.

. [IepeHachliIeHHBIE PACTBOPHI.

1

2

3

4

5. DIeKTpOoIUTHYECKas JUCCOLUAIUS.

6. CunibHBIE U CJ1a0ble JIEKTPOJIUTHI.

7. BnusHue TeMneparypsl Ha JUCCOLUALIHIO.

8. BnusiHue KOHLIEHTpalMy pacTBOpa Ha JUCCOLUALIHIO.

9. BnusHue paCTBOPUTENS HA TUCCOLMAIHUIO.

10. Onpenenenue PH pactBopos.

11. Peakmus HeWTpann3anuu, BzauMoaelcTBue rTuipoKkcuaa HaTpUs C COJITHOM KUCTOTOM.
12. Neruppararus coieit.

[Toneaenue uroroB Mmoayist «Kpyrisiii cton «B3risg Ha MUp BOKPYT HAC € MOMOIIBIO XUMUK.

«YTO MBI Y3HAJIH O XUMHU?»

O06o0mmenue kypea - 2 Jaca.

TemaTuveckoe MIIAaHMPOBaAHUE

Ne Tema Kon dopma Mecto dopma Jata O6opynoBaHue
I -BO 3aHATUSA nposene | KoHTpons | Ilma | ®a
I qac HUS H KT
OB
Beenenne

1 | Beoausrit 1 Oecena KaOMHET

HHCTPYKTaX IO

Tb npu

MIPOBEECHUH

T1ab0paTOPHBIX

pabot

O3HakoMJIeHHE ¢ KA0OMHETOM XMMMH U H3y4YeHHe NPABHJ TEXHHKH 0e301IaCHOCTH

2 | Ilpubopsr mns 1 Oecema KaOuHET

Hay4YHBIX

HICCIIETOBaHHM,

nabopaTtopHoOe

000pyI0BaHHe
3- | U3yuenue 2 [IpakTuuec | kabuHer | 3adeT
4 | mpaBun Koe

TEXHUKH 3aHATHE

0e3omacHOCTH

«BemecTBa BOKPYr Te0s1, OTJIAHUCH!»

5 | Jlaboparopuas | 1 JlaGoparop | kabuner | OdopmieH

pabora 1. HOE ue




CoiicTBa 3aHATHE nabopatopH
Bonbl. Ouncrka Or0 3aHSTHS
BOJIBI

6 | JlaboparopHas Jlabopatop | kabuner | Odopmien
pabota 2. HOC ue
CoiicTBa 3aHATHE nabopatopH
YKCYCHOM Oro 3aHATHS
KHCJIOThI

7 | JlJabopatopHas Jlabopatop | kabuner | OdopmieH
pabota 3. HOE ue
CoiicTBa 3aHATHE nabopatopH
MUTHEBOM BOAbI Or'o 3aHATUA

8 | JlaboparopHas JlaGopatop | xkabuner | Odopmien
pabota 4. HOE ue
CaoiicTBa yas 3aHATHE nabopaTopH

Or'o 3aHATUA

9- | JlaGoparopHas JlaGopatop | xkabuner | Odopmien

10 | paGora 5. HOE ue
CsaoiicTBa 3aHATHE nabopaTopH
MbIJIA. Or'0 3aHSTHSI
Hsrorosnenue
MbLJIa B
JOMAIIHHUX
YCIIOBHSIX

11 | JIabopatopuas Jlabopatop | xkabuner | OdopmieH
pabora 6. HOE ne
CpaBHEHHE 3aHATHE nmabopaTopH
MOJOIIHX Or'0 3aHSATHSI
CBOIICTB MbUIA U
CMC

12 | JlaGopaTopHas Jlabopatop | kabuner | OdopmicH
pabora 7. HOE ne
HeoOprunsie 3aHATHE nmabopaTopH
CBOICTBA TaKUX Oro 3aHATHUS
OOBIYHBIX
3eJEHKH U Hoaa

13 | JlabopaTopHas JlabGopatop | xabuuer | OdopmiteH

- | pabora 8. HOE ne

14 | [omyuenune 3aHITHE nabopaTopH
KHCIIOpOoJia U3 Or'0 3aHATHSI
MepeKUCH
BOJIOpOJIA U
MapraHIOBKH

15 | JlabopaTopHas Jlabopatop | xabuner | Odopmien
pabota 9. HOE ue
CaoiicTBa 3aHATHE nabopaTopH
acrmupHHA Or'0 3aHATHSI

16 | JlabopaTopHas JlaGoparop | kabuner | OdopmieH
pabota 10. HOE ue
CaoiicTBa 3aHATHE nabopaTopH
Kpaxmasa Or'0 3aHATHSI

17 | JlabopaTopHas JlaGoparop | kabuner | OdopmieH
pabora 11. HOE ue
CaoiicTBa 3aHATHE nabopaTtopH
TJIIOKO3BI Or0 3aHSTHSA

18 | JlabGopaTopHas JlaGoparop | kabuner | OdopmieH
pabora 12. HOE ue




CoiicTBa 3aHATHE nabopatopH
pacTUTENBHOTO Or0 3aHSTHS
U CIIMBOYHOTO
Macen
XuMHA B OBITY
19 | Buner ObiToBBIX | 1 [Ipaktuuec | kabuner | OdopmieH
XHUMHUKaTOB KOE We 3aHATUS
3aHATHE
20 | PaznoBumHOCTH | 2 [Ipaktuuec | kabuner | OdopmieH
- | moromux KOE W€ 3aHATUS
21 | cpenctB 3aHATHE
22 | Cinuku u 1 [Ipaktuuec | kabuner | Odopmien
Oymara: oT KOe ue 3aHATHUS
HUCTOpUH 3aHATHE
n300peTeHus 10
HaIuX gHel
23 | Ucropus 1 [paktudec | kabuner | OdopmieH
CTEKJIIOJICIIHSI KOE ue 3aHATUS
3aHATHE
24 | Kepamuka: ot 1 [paktudec | kabuner | OdopmieH
HCTOPUHU KOe ue 3aHATUS
n300peTeHus 110 3aHATHE
HaImuX qHeil
25 | Xumus u 1 [Ipaktuuec | kabuner | OdopmieH
KOCMETHYECKHE KOe ue 3aHATUS
Cpe/icTBa 3aHATHE
26 | BriBenenue 2 [Ipaktuuec | kabuner | OdopmicH
- | maTen KOE ue 3aHATUS
27 | pKaBYHHBI, 3aHIATHE
YEepPHUJI, KHUpa
«YBJekaTeJIbHasi XUMHS [1JI5l IKCIIEPUMEHTATOPOBY
28 | CumnaThyecku | 2 Jlabopatop | kabuner | OdopmicH
- € YepHUIIA: Has pabora ne
29 | Ha3HaveHHE, 71a00paToOpH
TpocTenIme 0if paboTHI
peLenThI.
JlaGopaTopHas
pabora 13.
«CekpeTHble
YePHUIIA»
30 | Ucropus 2 Jlabopatop | xabuner | Odopmien
- | MBUIBHBIX Has pabota ue
31 | my3bIpeit. nabopaTopH
Owusnka oif paboThI
MBLTbHBIX
My3bIpEH.
JlabopaTtopHas
pabota 14.
«MbUIbHBIE
OIBIThD)
32 | Cocras 2 JlaGoparop | kabuner | OdopmieH
- | mkonpHOrO Has pabora ue
33 | memna. nabopaTopH
JlabopaTtopHas oii paboThI
pabora 15.

«Kaxk Bb1Opath
HIKOJbHBIN




MEII».
JlabopaTtopHas
pabota 16.
«M3roTopiacHuE
IIKOJIBHBIX
MEJIKOB)

34

35

JlaboparopHast
pabota 17.
«Ormpenenenue
Cpelbl pacTBopa
C TIOMOUIBIO
HWHAUKAaTOpPOB B
pa3nu4YHBIX
cpenax».
JlaboparopHast
pabota 18.
«IIpuroroBnenu
€ paCTUTECIIbHBIX
WHAUKATOPOB U
OTIpeneNnenHre ¢
MOMOILIBIO HUX
pH pactBopa»

JlaGoparop
Has paboTa

Kabuuer

OdopmiieHn
ue
nabopatopH
oii paboThI

36

37

JlabopaTopHas
pabora 19.
«IIonyuenue
aKBapenbHbIX
KpPacok».
Cocras
aKBapenbHbIX
KpacokK.
IIpaBuna
oOparieHus ¢
HUAMI

JlabGopaTop
Has paboTa

KaOMHET

Odopmiten
ue
nabopaTopH
0if paboTHI

CBoiicTBa BelecTBa

38

41

CsolicTBa
BEILIECTB,
MpeBpaICHUs
BEIIIECTB JIPYT B
Aapyra

IIpaxTruec
KOe
3aHATHE

KabuHer

42

45

SI3BIK XUMHH

IIpaktuuec
Ko€
3aHATHE

KaOuHer

Mmuorooopasue

BeleCTB

46

49

Nzyyaem
XUMHYECKUE
peakuuu

IIpaktruec
Ko€
3aHATHE

KaOuHer

50

53

Mmuoroobpasue
BEIIECTB

IIpaktuuec
KO€
3aHATHE

KaOuHer

54

Yuctrle
BEIECTBA U
cMecH

IIpaktuuec
KO€
3aHATHE

KaOuHer

Odopmien
ue
nabopaTtopH
oii paboThI

Hudposas
nmabopaTopust

Releon (garuuk
AJIEKTPOITPOBOUM
OCTH); 3 cTakaHa
xuM. O0seMoM 50
MJI, IIIIATENb WU
JIOIATOYKA,




TBEPAbII XJIOpUA
HaTpHs

udposas naboparopus

55 | JlaGopatopHas Jlabopatop | kabuner | Odopmien Hudposas
pabora 20. Has pabora ue nabopatopust
Ouncrka BOAbI nabopatopH Releon (matunx
oT ol paboTHI AIIEKTPOIPOBOIUM
PacTBOPUMBIX OCTH)
puMecei

56 | JlabopatopHas Jlabopatop | kabuner | OdopmieH Hudposas
pabora 21. Has pabora ue naboparopust
DK30TepMHUYECK nabopatopH Releon (matunx
e u oii paboThI TeMIIepaTyphl)
9H/IOTEPMHUYECK
He peaKifu

57 | JlabopatopHas JlaGopatop | xkabuner | Odopmien Hudposas
pabora 22. Has pabora ue naboparopust
IIepenaceimeHn nabopaTopH Releon (matunx
bI€ PACTBOPHI oii paboThI TEMIIEpaTyphl)

58 | JlaGopatopHas Jlabopatop | xkabuner | OdopmieH Hudposas
pabota 23. Has paboTa ne nmabopatopust
ONeKTpOoNUTHYIE nmabopaTopH Releon (maTumnk
cKas oii paboThI 3IEKTPOIPOBOANM
JCCOLMAIIUS OCTH)

59 | JlaGoparopHas Jlabopatop | kabuner | OdopmieH Hudposas
pabora 24. Has paboTa ne nmabopaTtopust
CwIIbHBIE T nmabopaTopH Releon (maTuuk
cmabbie 0if paboTHI 3JIEKTPOIPOBOIIM
DJICKTPOJIATHI OCTH)

60 | JlabopatopHas Jlabopatop | kabuner | OdopmicH Hudposas
pabora 25. Has paboTa ne nmabopaTtopust
Brusiane nmabopaTopH Releon (matumx
TEMIIEPATYPEI ot paboTHI 3IIEKTPOIIPOBOINM
Ha OCTH)
JIMCCOLNAITHIO

61 | JlaboparopHas JlabGopatop | xabuner | OdopmiteH Hudporas
pabora 26. Has pabora ne nmabopaTopust
Brusiane nmabopaTopH Releon (matumx
KOHIICHTPAINU oif paboTHI 3IIEKTPOIIPOBOIUM
pacTBopa Ha OCTH)
JIMCCOLMAITHIO

62 | JlabopatopHas Jlabopatop | xabuner | Odopmien Hudposas
pabota 27. Has pabora ue nmabopatopust
Brusiaue nabopaTopH Releon (matunk
pacTBOpUTEINs oit paboTHI 3IIEKTPOIIPOBOIUM
Ha OCTH)
JIMCCOLHAITHIO

63 | JIaboparopHas JlaGoparop | kabuner | OdopmieH Lndposas
pabota 28. Has paboTa ue nabopatopust
Onpenenenne nabopaTtopH Releon (matunk
pH pactBopoB oii paboThI pH)

64 | JlaboparopHast JlaGoparop | kabuner | OdopmieH Lndposas
pabora 29. Has pabora ue naboparopust
Peakiusa nabopaTopH Releon (garuuk
HeHTpanu3anuu ol paboTHI pH)

Bsaumoneiicteu




€ THJPOKCH A
HATpHs C
COJISTHOM
KHUCJIOTOU
65 | Jlaboparopuas | 2 Jlabopatop | kabuner | Odopmien Hudposas
- | pabora 30. Has pabora ue naboparopust
66 | Herumparanms nabopatopH Releon (matunx
cosei ol paboTHI TeMIIepaTyphl)
«UTo MBI Y3HAJIH 0 XUMHH ?»
67 | «Uro Mbr 2 Kpyrmsriit kabuHer | Oecena
- | y3Hamm o CTOI
68 | xumMuu?».
Kpyrnsiii cron

YcoBus peaau3anuu NporpaMmsbl
1. Mamepuanbro-mexnuueckue yci08us peanusayuu npocpammbsl
1 .Hudposas nadbopartopus no xumuu Releon
2. XuMuyecKas mocyaa
3. PeakTuBsl

4. [Ipoexrop
5. WNHTepakTuBHAs JOCKa
2. Yuebno-memoouueckoe obecneuenue npocpammol

B cocTaB yueOHO-METOAMUECKOTO KOMIUIEKTa K MPOTPaMME BXOJIAT:

- y4eOHbIE ¥ METOIUYECKHE TTOCOOHS;

- XMUMHYECKHE CIIPABOYHUKY;

- pasznaToyHbIe MaTeprabl (TaOIHUIIBI, CXEMBI)

- BHJICO- U ayJHOMAaTepHaIbl;

- KOMITbIOTEPHBIE TPOTPAMMBI.

3. Cnucok aumepamypul 0151 nedazoza

1. Anexcuuckuii, B, H, 3anmMarenpHble ONBITH MO XUMuHM: KHura mis
yuuTens AJTeKCHHCKUNA. — 2-€ u3l., ucnp. — M.: [Ipocsemenue, 1995. — 96 c.

2. bunoBunkuii, M. 3anumarenbHas xumus, Kpucramibl, ra3bl U UX COSTUHECHMUS.

bunosmukmii — M.: ACT, 2018. - 121 c.

3. Bockpecenckuii, I1- Y. Texnuka mabopatopubix padot / I1. . Bockpecenckuii. — 9-¢ u3.

Xumusg, 1970. —717 c.

4. T'abpuensn, OC. HacronpHast kHHra ydumtess. Xumus. 8 Kiacc:
Mertoauueckoe mocooue. /I'abpuensH, OC. Bocko6oirinukoBa H.II.,
SAmykoBa A.B. — M.: Ipoda, 2008.

5. Kykymkun FO.H. Xumus Boxpyr Hac / HO. H. Kykymkun — M:
Bricmas mkoma, 1992.

6. Crenun, b. JI. 3anumarensHble 3aaHus U 3¢ ¢exTHse onbiTel Mo xumuu CrenuH, JI. 1O.
Anuk6epoBa. — M.: [Ipoda, 2002. — 432 c.

4.Cnucox aumepamypul 0151 00y4arOWUXCcs

1. Bockpecenckuii, I1. U. Texnuka nadoparopusix padot / I1. M. Bockpecenckuif. — 9-e
n3a. — JI.: xumus, 1970. - 717 c.

2. I'pocce, . Xumus s 1o603HaTeNbHBIX. OCHOBBI XMMHUU U 3aHUMATeNbHBIE OMBITHI .
I'pocce, X.

Baiicmanrens. — 2-e pyc. u3a. — JI.: Xumus, 1985. — 335 c.



3. UBanoB, A. A. Xumus — npocto. / A. A. UBanos. — M.: ACT, 2018. — 250 c.

4. Kpunman, B. A. DHIMKIONEANYECKUN CI0BAph IOHOTO XUMHKA — 2-€ H3/., ucip.— M.:
Ilegaroruka, 1990 —320 c.

5. Crenun, b. JI. Knura no xumuu s gomainsero uyrenust. b/[. Crenun, JL1O.



