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IHosicHuTEeIbHAA 3aIIUCKA

PaGouass mporpamma Kypca BHEYPOUHOIl NESTENbHOCTH «3aHUMAaTellbHasg XUMHs» (fajnee —
ITporpamma) st 5-6 KiaccoB cocraBieHa Ha OCHOBE TpeOoBaHuii denepanbHOr0 rocyaapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAapTa OCHOBHOTO 00IIEro o0pa3oBaHUs K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
IporpaMMbl OCHOBHOTO o0miero oOpa3oBanusi (mpuka3 MHHHCTEpCTBa INpocBemmeHus Poccuiickoit
Oenepanmn - ot 31.05.2021 Ne 287 «OO6 yrBepxkacHUU (enepanbHOro TOCYAapCTBEHHOTO
00pa3oBaTeNpHOTO CTaHAApTa OCHOBHOTO 0O0IIero oOpa3oBaHus»), ¢ yuérom Paboueil mporpaMmbl
Bocriutanusit MBOY «Mapuunckas rumHazus» W OCHOBHOM 00pa30BaTeNIbHOW MPOTPaMMBbl
OCHOBHOT0 00111ero oopazoBanust MbOVY «MapunHckasi THMHA3U».

AKTYaJIbHOCTD M 1eJIH U3YYeHHs Kypca

[Iporpamma pa3zpaboTaHa B COOTBETCTBHH C TpeOoBaHUSMH DenepaibHOTO roCyJapCTBEHHOTO
00pa3oBaTeNpHOr0 CTaHIapTa OCHOBHOIO 00IIero o0pa3oBaHUs, OPUEHTHpPOBaHA Ha oOecredeHue
WHIMBUIYAIBHBIX TOTPEOHOCTEH O0OydYalomMxXcsi M HalpaBlieHa Ha JOCTI)KEHHE IUIAHHPYEMBIX
PE3yNbTaTOB OCBOEHUS MPOTrpaMMbl OCHOBHOT'O O0IIIEr0 00pa30BaHUs C y4ETOM BhIOOpA yUaCTHUKAMU
00pa3oBaTEeNbHBIX OTHOLICHUH KYpPCOB BHEYPOUHOW JEATENBHOCTH. JTO TIO3BOJSIET O0ECIEUYHUTh
€IMHCTBO 00s13aTenbHbIX TpeboBanuit @I'OC BO BceM MPOCTPAHCTBE MIKOJILHOTO 00pa30BaHUs.

Xumusi Kak Y4eOHBI TpeaMeT B CHUCTEME OCHOBHOTO OOIIero oOpa3oBaHHS HUTIpaeT
(GbyHIIaMEeHTaJIbHYIO poJib B ()OPMUPOBAHUN Y OOYYAIOIIMXCS CHCTEMbI HAayYHBIX MPEICTaBICHUN 00
OKpY)KaIoIlleM MHUpPE, OCHOB Hay4dHOTO MHPOBO33peHHs. B mporecce n3ydyeHus pemiaroTcs 3ajayvu
Pa3BUTHUSA WHTEIIEKTYaJbHBIX CIOCOOHOCTEM M MO3HABATEIBHBIX MHTEPECOB YUYCHHKOB, OBJIA/ICHUS
UMU OCHOBaMH [JUAJIEKTHMUECKOTO MBbIIUIEHUS, NPUBUTUS BKyCa K IIOCTAHOBKE M pa3pellEHUI0
npobiem. [IpuoOpeTeHHble XUMHUYECKUE 3HAHMS SBISIOTCA B JalbHEWIIEM 0a3ucoM MpH W3Y4YeHUU
ouosoruu, puznueckoit reorpaduu, pusnke, rexnomoruu, ObXK.

Copep:xaHue TporpaMMbl akKTyallbHO TEM, YTO PEOCHOK C POXKICHHUS OKPYXKEH pa3IHuHbIMU
BELIECTBAMH U JOJDKEH YMETh oOpaiiarbcs ¢ HUMU. 3HAKOMCTBO OOYYaroIIerocsl ¢ BELIECTBAMH, U3
KOTOPBIX COCTOUT OKPYXKAIOIIMKA MHp, MO3BOJIIET PACKPHITH BAXKHEMIINE B3aMMOCBSA3M YEJIOBEKA U
BEIIIECTB B CpeJie €ro OOUTaHMS.

IIporpamma cocTaBieHa ¢ y4eTOM BO3PACTHBIX OCOOEHHOCTEH M BO3MOXKHOCTEH peOeHKa; B TO
K€ BpeMsl COJIEPKHUT OOJBIION pa3BUBAIOIIMK TOTeHIMaN. Ha 3aHATHSAX peOCHOK 3HAKOMHUTCS C
71a00paTOpPHBIM 00OPYZOBAaHUEM, NMPHOOPETAET HABBIKM PA0OTBl ¢ XMMHUYECKOM MOCYJIONW M YUHUTCS
MPOBOAUTHh MPOCTEHIINE XWMHUYECKHE OKCIEPUMEHTHl C COOJIOJCHHEM MpaBW  TEXHUKU
6e3onmacHocTH. B KkadecTBe XMMHUYECKMX PEaKTHBOB MCIOJB3YIOTCS BELIECTBA, 3HAKOMBIE IETSIM:
MOBapeHHas CoJib, MUTHEBASI CO/IA, YKCYC, IUMOHHAs KUCIIOTa, aKTUBUPOBAHHBIN yroJib U T.1.

Heablo n3ydyeHuss Kypca sBisercs (opMupoBaHHe y OOydYarOUIMXCS MHTEpeca K XUMHH,
pa3BuTHEe JI0003HATEIBHOCTH, Pa3BUTHE IMPAKTUYECKUX YMEHMH dYepe3 oOydeHue MOJEeIUpOBaTh,
0TpabOTKy TMPAKTUYECKHMX YMEHUW U TMpPHUMEHEHHWE TONYyYeHHBIX 3HAaHMW Ha TmpakTuke. Kypc
MOArOTaBIMBaeT oOOydaloluXcsl K HW3YYeHMIO XMMHUM B 8 Kilacce, COKpaljaer u o0Jserdaer
aJanTalliOHHOI O NIEPUOAA.

OcHOBHbIE 32Ja4H NTPOTPAMMBI:

Ooyuaromue:

(dbopMupoBaHHE y 00YyYarolmIMXCsS HAyYHOTO MHPOBO33PEHHUSI, LEIOCTHOIO MPEJACTABICHUS O
IpUpOJie M O BCEOOIIEH CBA3M SBJICHUH NPUPOIBI; OBJIAJCHHE NPOCTEHIIUMH NPAKTUYECKUMHU
YMEHHUSIMH U HaBbIKaMU B O0JacTH XHMMHH, Pa3BUTHE Yy OOYyYarOIIMXCS YCTOWYMBOTO MHTEpeca K
XUMHH, KaK HayKe;

(dbopMupoBaHHe yMeHHMI: 0e30macHO 00pamarbes ¢ XMMHUYECKUMHU BELIECTBAMH, MPOCTEHIINM
nabopaTOpHBIM ~ 000py/IOBaHMEM; COOJIOJAaTh NpaBWiIa TOBEJCHHS BO BpeMs MPOBEACHUS
XUMHUYECKOTO DJKCIEpPUMEHTa B KaOMHETe XUMHUHM (XUMHYECKOW sabopaTopuu); HaOd0AaTh U
aHAJTM3UPOBaTh (PU3MUECKUE U XMMUYECKHE SIBJICHMS, MPOHCXOIAIINE B MPUPOAE, B MOBCEIHEBHOM
JKU3HH, B JIAOOPATOPHBIX OMBITAX; OOBSCHITH PE3yJbTAThl OIBITOB; JEIaTh OOOOIIEHUS W BBIBOJIBI;
CpaBHHBATh, yCTAHABIUBATH IPUYUHHO-CJICICTBEHHBIC CBS3H;

Pa3BuBatonue: yaoBIETBOpEHHE HWHAMBUAYAIbHBIX 3alpOCOB OOYYaIOIIUXCS, OIpEelelIeHNe
HaKJIOHHOCTEH ¥ pa3BUTHE MX TBOPYECKUX CHOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH K
CaMOCTOSITEILHOMY MBIIUICHHUIO; Pa3BUTHE KOMMYHUKATHBHBIX CIIOCOOHOCTEH, KYJIbTYphl OOILIEHUS,
COTPYJHUYECTBA.



BocnuTeiBaromye: BOCIUTaHHE YBEPEHHOCTH B ce0€ M OTBETCTBEHHOCTH 3a Pe3yJbTaThl CBOCH
NeSTeNbHOCTH, (OPMUPOBAHUE MOTHBOB HAyYHO-HUCCIIEIOBATEIbCKON JIEATENbHOCTH, IPUBHUTHE
WHTEpeca K U3YYCHHUIO SIBICHUN TIPUPOIBI.

Metoanl 1 popMbl 00yUeHM s

[IporpamMma mpemycMaTpuBaeT MPUMEHEHHUE PA3TMYHBIX METOJOB M MPHEMOB, YTO TO3BOJISET
caenatb oOydeHue 3(P(EKTUBHBIM U HMHTEPECHBIM: CEHCOPHOIO BOCHPUATUSA (JIGKIIHH, TPOCMOTP
BUJICOPHUIIEMOB, JIp.); TpaKTHUECKUe (J1abopaTopHble padOThI, YKCIEPHUMEHTHI); KOMMYHHKATHBHBIC
(muckyccum, Oecenpl, POJIEBBIC WIPBI, MPOCKTHI); KOMOMHUPOBAHHBIC (CaMoOCTOsATENbHAs paboTa,
WHCIIEHUPOBKH ); TPOOJIEMHBIH (CO3AaHKE MTPOOIEMHON CHTYAIIHH).

[legarornyeckue TEXHOJIOTUHU, HCIONb3yeMble B OOYYEHHMH: JMYHOCTHO-OPUEHTHUPOBAHHEIE,
UTPOBBIE, TBOPUECKOH IEATENBHOCTH, NCCIIEA0BATENBCKON eI TEIbHOCTH.

@®opmbl pabOTHI: UHAMBHUAYaJIbHAs (BBIMNOJIHEHHE WHIUBUAYAIbHBIX 3aJaHUN, J1a0OpAaTOPHBIX
OTIBITOB), MapHas (BBINOJHEHHE 0OJIee CIIOKHBIX MPAKTUYECKUX paboT), KOJUIEKTHBHAs (00CYXKIeHUE
po06ieM, BO3HUKAOIINX B X0J1€ 3aHATUH, POCMOTP JEMOHCTPAIMI XMMHUYECKUX OIBITOB).

MecTo Kypca
[Iporpamma paccuutana Ha 34 yacoB, peanusyercs B paboTe ¢ o0ydaromumucs 5-6 KIaccos.
I[InanupyemMble pe3yJbTaThl 0CBOCHHS Kypca
Jluunocmuvie pe3ynvmamol

- c(hOpMHPOBAHHOCTh ITO3HABATEIBHBIX HMHTEPECOB, HHTCIUICKTYAIBHBIX W TBOPYCCKHUX
CIOCOOHOCTEH 00yJaronuxcs;

- yOSXKIEHHOCTh B BO3MOXXHOCTH TIO3HAHWS TPHUPOJBI, B HEOOXOIUMOCTH pPa3zyMHOTO
UCIOJIb30BaHUs JOCTMKCHHM HAyKH W TEXHOJIOTUW Ui JalbHEMIIEero pa3BUTHS YeEJIOBEUYECKOTO
oOmiecTBa, yBaXCHHE K TBOPIAM HAayKd W TEXHHKH, OTHOIICHHUE K XHUMHH Kak »JJCMCHTY
o0111eueI0BeYeCKOM KyIbTYypHI,

- CaMOCTOSITEIFHOCTh B TIPUOOPETCHUH HOBBIX 3HAHUH M MPAKTUICCKUX YMCHHIA,

- TOTOBHOCTh K BBIOOPY JKU3HEHHOTO IMYTH B COOTBETCTBHH C COOCTBEHHBIMH MHTEpPECAMU U
BO3MOYXHOCTSIMU;

- MOTHUBalUs O00pa30BaTENbHON JEATENBHOCTH IIKOJPHUKOB HA OCHOBE JHUYHOCTHO
OPHEHTHUPOBAHHOTO MTOIX0/1a;

- (hopMHpOBaHHE IEHHOCTHBIX OTHOIICHWN APYr K APYTY, YUUTENIO, aBTOpaM OTKPBITHI U
M300peTeHUH, pe3yabTaTaM 00ydeHUs

Memanpeomemuule pe3yivmamol

PerynsarusHeie:

- CaMOCTOSITENIbHO OOHapyXkuBaTh H (QOpPMYIHpPOBaTH MpPoOOIEMy B KJIACCHOM U
WHJIMBUIYAIbHOU YI€OHOM AESTENHHOCTH;

- BBIJIBUTaTh BEPCUU pEIICHUS MPOoOJIeMbl, OCO3HABATh KOHEUHBIA pe3yibTaT, BHIOUpATh U3
MPEJTIOKEHHBIX CPEACTB M UCKATh CAMOCTOSITEIIEHO CPEJICTBA JOCTHKCHHUS 1IETIH;

- COCTaBIIAThH (MHAUBHUIYATLHO WU B TPYIIE) IUJIAH PEUICHUS MPOOIEMBIL;

- pabotas MO TPEWIOKEHHOMY U (WJIM) CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIaHY,
WCIOJIb30BaTh HAapsly C OCHOBHBIMU CPEICTBAMU W  JIOINOJIHUTENBHBIE: CIpPaBOYHAS IJUTEPATypa,
¢busnueckre npuOOpbI, KOMIIBIOTED;

- IJJAHUPOBATH CBOIO MHIUBUAYATBHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;

- paboTaThb IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY, CBEpAACh C HHUM M LEJIbI0
JeSITeNbHOCTH, UCTIPABIISis OINOKHU, UCTIONB3YsI CAMOCTOATEIHHO MOI00paHHBIE CPEICTBA;

- CaMOCTOSITEIIHHO OCO3HABaTh MPUYHMHBI CBOETO YCIIeXa WM HEyCIieXa U HaXOIUTh CITOCOOBI
BBIXOJIa U3 CUTYallUH HEYCIIeXa;

- yYMETh OIICHUBATh CTENEHb YCIENIHOCTH CBOCH WHIMBUAYAIBHOH 00pa3oBaTEIIbHOMN
NeSITeNbHOCTH,

- JaBaThb OILIGHKY CBOMM JIMYHOCTHBIM KauyecTBaM M YepTaM Xapakrepa («KakoB s1»),
OTIPE/ICTISATh, HANPABIICHUS CBOETO Pa3BUTHS («KAaKUM sI XOUy CTaTh», «4TO MHE MJIs JTOTO HAJIO
CHEIIaThy).

ITo3HaBarenbHbIE:

- aHAJIM3UPOBATh, CPABHUBATH, KIACCU(PUIIMPOBATH U 0000IIaTh H3yUYCHHBIC TTOHATHS;

- CTPOUTH JIOTUYHOE PACCYKIEHHUE, BKIIOYAIOIICEe YCTAHOBJICHHE MPUYMHHO-CIIEICTBEHHBIX



CBSI3€;

- IPEICTaBIATh MH(OPMALIMIO B BUE KOHCIIEKTOB, TAONUI, CXeM, TpauKOB;

- MpeoOpa30oBbIBaTh MHPOPMALIMIO W3 OJHOTO BHJA B APYroi U BEIOMpATh yAOOHYIO A ceOs
dhopmy dbukcanuu u IpeACcTaBICHUS HHOOPMAIUH;

- WCTOJB30BaTh Pa3IMYHbIC BHJBI YTEHUS (M3ydaloliee, MPOCMOTPOBOE, O3HAKOMHUTEIHHOE,
MOMCKOBOE), IPUEMBI CITYIIAHHUS;

- caMOMYy C03/1aBaTh HMCTOYHUKM HMH(OpMAIMKM Pa3HOrO THUIA M JUIA Pa3HbIX ayAUTOPHH,
cobmro1aTh TMpaBuiIa HHGOPMAIIMOHHON O€30IaCHOCTH;

- YMETh UCIOJB30BaTh KOMITBIOTEPHBIC U KOMMYHUKAIIMOHHBIC TEXHOJIOTUU KaK HHCTPYMEHT
JUIS JOCTMIKEHHSI CBOMX Ieliell. YMeTh BbIOMpaTh aJieKBaTHBIC 3a/ade MpPOrpaMMHO-aNNapaTHbIe
CpeACTBa M CEPBHCHI.

KommyHUKaTHBHBIE:

- OTCTaMBasi CBOIO TOUKY 3pEHUSI, IPUBOJUTH apPTyMEHTHI, TOATBEPKAast X PakTamu;

- B JIUCKYCCUU YMETh BBIIBHHYTh KOHTPApryMEHTHI, mepedpa3upoBaTh CBOIO MBICIb
(BIaieHne MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

- YUUTHCS KPUTUYHO OTHOCUTHCSA K CBOEMY MHEHUIO, YMETh MIPU3HABATH OLTHOOYHOCTH CBOETO
MHEHHUSI (€CJTM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

- paznuyath B NUCHbMEHHOW W YCTHOM peud MHEHuEe (TOYKY 3peHHs), J0Ka3aTelbCTBa
(aprymeHTsI, ()aKThI), TUIIOTE3bI, AKCHOMBI, TCOPHH;

- YMETh B3IVISHYTh Ha CHUTYallMI0 C MHOW TO3UIMH U JOTOBAapUBATHCSA C JIIOJABMH HMHBIX
MO3ULUNA.

IIpenmeTHble pe3yJibTaThI

—  XapaKTepH30BaTh OCHOBHBIC METO/IbI MO3HAHMS: HAOJIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT;

—  BBINOJHATH HETIOCPE/ICTBEHHbIC HAOJIOJICHUS W TPOU3BOJIUTH AHAIM3 CBOMCTB BEIECTB U
SIBICHUM, IPOUCXOSIIUX C BEIIECTBAMU;

— cobmoaate mpaBwia 0e30macHOM paboOThl NIpU IPOBEIEHUU OIBITOB; IOJIB30BATHCS
1a00paTOpPHBIM 000PYIOBaHUEM U MTOCY/IO0H;

— OLIEHHBATh BIUSHUE XUMUYECKOIO 3arpsi3HEHUS] OKPY>KaIOIel Cpe/ibl HA OPraHN3M UYEJIOBEKa;

— TpaMOTHO 00paIaTbcs C BEUIECTBAMH B MIOBCETHEBHOM KU3HU 3HAHME XMUMUYECKOM MOCYAbI U
MPOCTENIIEr0 XMMUYECKOT0 000pYA0BaHMS;

— 0oTOHMpaTh HHPOPMAIIMIO U CO3/1aBaTh MPOEKTHI IO TEMAaM HCCIICIOBAHNS,

— WCTOJB30BaTh MpU NPOBEACHHM TMpakTudeckux pador wuHcTpyMeHTHl WKT (umdpossie
naboparopun Apxumen, PASCO) nmns 3amucu u 00paboTku uHPOpMAIMHU, TOTOBUTH
HEOOJIBIINE TTPE3SHTAIIMH IO Pe3yJIbTaTaM HaOIOICHUI U OTIBITOB;

— T0JIb30BaThCA MPOCTHIMU HABBIKAMU CAMOKOHTPOJISI, CAMOYYBCTBUS JUIsl COXPAHEHUS 3/10POBbS,
OCO3HAHHO BBIMOJIHATH PEXKHUM JIHS, TPABUJIA PAIIMOHAILHOTO MTUTAHUS U TMYHOU TUTHCHBI.
Coaepxxanue Kypca

BBenenue. Xumus - Kak Hayka

Ee BenmuyecTBO — XuMUS: KTO OHA U TJ€ C HEH MOXXHO BCTPETUTHCH? (BCTYNMHUTEIHHOE CIIOBO
BEIYIIET0). XUMHS — TBOPEHUE MPUPOABI U pyK denoBeka. Komnekmus «Uyneca XUMUN» — TPUMEPHI
HEPYKOTBOPHOH ¥ PYKOTBOPHOW XUMHUHU (JIEMOHCTpAIUsi OKCIIOHATOB Kojuiekuuu). I[IpaBumna
0e3omacHOTO OOpaIrieHusl ¢ XUMHYECKUMU MPUOOpamMu, TOCYA0M, peaKTUBAMU; MPHUHITUI IKOHOMHH
BEIIECTB, C KOTOPBIMU paboTaeT XUMHK: «Bce XxopoIiio B Mepy».

Xumus - HayKa O BelllecTBaxX. 3HAUCHUE XUMHH B )KU3HU uesoBeka. Tema u BemectBa. Onucanue
CBOMCTB BemiecTB. O3HaKOMIIEHHE ¢ TaOOPaTOPHBIM 000pyAOBaHUEM, XUMUYECKOH mocynon. [Ipuemsl
oOpareHus ¢ 1abopatopHbIM 00opyaoBanueM. [IpaBuiia moBeaeHus B 1a00OPATOPUH.

Ilpakmuueckas paboma. «3HAKOMCTBO C jabopaTopHbIM obopynoBanueM. I[IpaBuna Th npwm
BBITIOJIHEHUH OTIBITOBY.

Ilpakmuueckasa paboma «llpaBuna oOpalieHUs] C KXUAKUMU M CHIIYYUMH BEIIECTBAMUY,
«3anoJHEHNEe eMKOCTH BOJIOIY, «/l00aBIeHNe ChITyYnX BEIIECTB B XUMUYECKYIO TIOCY Y.

Jlabopamopuvie pabomol

1. 3HaKOMCTBO C T€IaMH U BEUIECTBAMHU.

2. HabmroieHne pa3inyHbIX COCTOSTHUM BEIICCTB.



3.0nucanue GU3NIECKUX CBONCTB BEIICCTB

Tema 1. UcTopusi xXuMmum

AnXUMUYECKUN NIEPUOJ B UCTOpUU XUMMHU. JKH3Hb U HayuHas nearensHocTs .M. MenneneeBa
u M.B. JlomoHocoBa. Xumuueckas peBoJitonidsi. OCHOBHbIC HAMpPABJICHUSI PA3BUTHS COBPEMEHHOM
XUMHUHU.

Tema 2. Mup BemectB. U3yuaem BemecrBa

3HAKOMCTBO C YacTHI[AMM, U3 KOTOPBIX COCTOMT OKPYKAIOLIUH MHP: MOJIEKYNbI, aTOMBI,
XUMUYECKHE AJIeMEeHTHL. JloM, B KoTopoMm »uBYT xumuueckue siaeMeHThl ([ICXD Menneneera),
03HAaKOMJIEHHE C HEKOTOPHIMH 3HAKaMU XUM. JJIEMEHTOB (KHCIOpPOJI, BOJOPO, CEpa, KEJE30).

Pacno3HaBaHue BelecTB 0 OMMCAHUIO UX BHEIIHErO BU/IA. B yeM ¢X0/ICTBO M OTJIMYME BELIECTB
(moptper BemiecTBa: Gopma, pa3mep, LBET, 3amax). ArperaTHble COCTOSIHUS BEILIECTB — ra3o00pas3Hoe,
XKHUJAKOe, TBepioe. BelecTBa MOJIEKYIIPHOTO U HEMOJEKYJIIPHOTO CTpoeHUs. AMOp(HbIE BEeleCTBA.

CBoiicTBa >KMIKMX W Tra3000pa3HbIX Ten. B3ammoneiicTBHe MONEKYNT B TBEPIBIX, KHUIKUX,
razoo0pazubix Tenax. JAuddysus. BemectBa umcThie M CMeCH, MPOCTHIE W CJIOXKHBIE. SIBIeHUs
npupoabl. Puznyeckue M XUMHUYECKHE SBJICHUS, XUMHUYECKHE peakUuu. ['opeHue U OKHUCIIECHHUE.
Hcnonb3oBaHue 4en0BEeKOM (PU3NYECKUX U XUMUUYECKUX SIBJICHUN TPUPOJIBI B TOBCEAHEBHOMN KU3HU.

Ipakmuueckasn paboma «Onucanne pU3NUECKUX CBOMCTB BEIIECTBY (caxapa, Coiiu, KOPEeHHOTo
MTOPOIITKA)

Ipaxmuueckas paboma «Pa3nenenue pa3HbIX cMecei» (IIECOK M ONMHIIKH, BOJIa U PACTHTEIHLHOE
Maclo, MecoK 1 BOJa)

Ilpakmuueckasa paboma «OcaxneHue BEIIECTB, COJAEP)KAIIMXCA B MOJIOKE, pPacTBOPOM
JIMMOHHOM KUCIOTBI».

Ipaxmuueckas paboma «OUnCTKa 3arpsI3HEHHON TIOBAPEHHOU COJIN».

Jlabopamopuvie pabomol

[Tpumeps! pusnuecknx M XUMHYECKUX SIBJICHUI B OBITY

Ornucanue pa3IuyHbIX BUJIOB COJIUA

Copna nuteeBas u crupanbHas. CpaBHEHUE CBOWMCTB

Lemoncmpayuonnwvii onvim «I'OpeHHre CBEUN Ha BO3LYyXE».

Temvbl uccnedosamenvckux pabom:

du3znyuecKre 1 XUMUYECKHE SIBJICHUS B dKU3HU YEJIOBEKA.

Cwmecu B mpupojie u ObITY.

I'openue - nonb3a u Bpen.

Boznyx — cMech ra3000pa3HbIX BELECTB.

Tema 3. Mup HeopraHu4ecKuX BelleCTB

Bona. Yaukanenocts Boabl. Boga — pactBoputens. LiBeTHocTh. MyTHOCTB. 3anax. XXecTkocThb
BOJIbI, €€ ONpe/elIeHNne U ycTpaHeHue. Monbl. O4ncTKa BOJIbl OT HEPACTBOPUMBIX BEIIECTB.

PactBopuTens. PacTBOpBI ¢ KUCIOTHBIMA M OCHOBHBIMHM CBOWCTBaMH. MHIukatopsl. Pactenusi-
uHIUKaTophel. McuesHoBeHue pacTBopsieMbIx BemecTB. Claakuid, COJIEHBIM, TOPbKUA U KUCIBIA BKYCHI
BOAbl KaK MpPHU3HAKW TPUCYTCTBUS B HEM MOCTOpPOHHMX BemiecTB. OmacHOCTh MpPoObI Ha BKYC
HE3HAKOMBIX BEUIECTB M pacTBOpPOB. PacTBOPHI B KU3HU YEIOBEKA: MPUTOTOBICHUE MUIIH, JEKAPCTB.
JlexapcTBO OT MPOCTY/BI.

W3 gero cocrout Bo3ayx? 3aueM HyKeH kucinopox? Kuciaopol — MCTOUYHMK XM3HU Ha 3eMile.
Kucnopon-uesuaumka. Kucmopon. CsoiicTBa Kuciaopoja. 3Ha4€HUE IS KUBBIX OpraHu3moB. Kak
OOHapYXUTh KHUCIOPO?

Urto MBI 3HaeM 00 YIJIEKHCIIOM Ta3e U TJ€ €r0 MOKHO BCTPETHTH? YTJICKUCIBIA Ta3 B BO3IyXeE,
BOJIE, MPOAYKTaX MUTAHUS

Mertabl. Ousnueckre cBoiicTBa MeTaioB. CBOWCTBA M NPUMEHEHHE »Kele3a. PrxaBunHa.
buonornueckas poss xenesa.

VYromnb, rpaduT 1 yrIeKUCbIi a3 — 1eTu yriaeposa. Mx cBoicTBa U MpUMEHEHUE.

Lomawnuti onvim «BpleneHne KpUCTAUIMKOB U3 HACBHIIIEHHOIO pacTBOpa MUIIEBOW COJIU IPU
ITOMOIIIH IIETKOBON HUTHY.

Ilpakmuyeckaa paboma OmnpenereHue W CpaBHEHUE COAEP)KaHUS MOCTOPOHHUX BEIIECTB B
Pa3HbIX UCTOYHHUKAX BOJbI (BOOIPOBO/, aKBAPUYM, PEKa, MOPE, JIyXKa)



Ipaxmuueckas paboma «VI3roToBiICHHE HATUTKOB IS JICYCHHS MPOCTYAB) (4ail ¢ JIMMOHOM
WIH C MaJIMHOBBIM BapeHbEM, MOJIOKO C MEIOM, HIMITYYMid HAIUTOK W3 MUIIEBOW COJbI, JIUMOHHON
KHCJIOTBI, caxapa U aCKOPOMHOBO KHUCIIOTHI).

Ilpakmuueckas paboma «CBOUCTBA YKCYCHOW KHCIIOTBI.

Ipaxmuueckas paboma «VIcuplTaHue WHAUKATOPAMH PACTBOPOB C OCHOBHBIMU U KHCIIOTHBIMHU
CBOMCTBaMM» (PaCTBOPOB COIbI, MbLJIa, TUMOHHOMN KUCIIOTHI)

Ilpakmuueckas paboma «lIpUroToBieHre PacTUTEIbHBIX WHIUKATOPOB U OIPEACIICHUE C UX
nomotisio pH pactBopay.

Hemoncmpayuonusie onvimesl «OKUCIEHUE CBEXEH KapTOQenbHOW WM S0JIOYHOW TOJIBKU Ha
BO3yXe», «BocmnameHeHue Taeromei Jy4ruHbl B KUCIOPO/Ie, MOTYYeHHOM U3 MEPOKCHIA BOJOPOAAY.

Ilpaxmuueckasa paboma «llomydyeHue YrIeKUCIOro ra3a M3 IUTHEBOM COABI M JIMMOHHOMW
KHCIIOTBI».

Ipaxmuueckas paboma «OTBITHI C KYCOYKOM MEJIa».

IIpakmuyeckas paboma «YT0Jb U KyKypYy3HbI€ AJIOUYKH KaK aJICOPOSHT.

Ilpakmuueckas paboma «OOHapyKeHUE Kelie3a B MPOYKTAX MUTAHUS

Ipaxmuueckas paboma «Y najeHue NATEH PKaBUUHBD).

Tema 4. Boaa

Bopna, ee coiictBa. ®unbTpoBanue. Beimapusanue. OTcranBanue. ArperaTHoe COCTOSIHAE BOJbI
IIpU OOBIYHBIX yCIOBUSAX. Boxa B mpupose, oTkyaa oHa OepeTcst U KyAa ucde3aeT (KpyroBopoT BObI
Ha 3emie). A TOJIBKO JIM KUAKOCTh? ArperaTHble COCTOSIHUS BOJBI IIPU Pa3HbIX yciaoBUAX. YTo Takoe
yucrasg Bojaa? Yucrtora BOABI U3 JIy)KH, PEKU, MOps, BOJONPOBOJHOTO KpaHa. Boma, koTopoil Mbl
YTOJISIEM JKAXKIY.

CriocoObl 0YMCTKHM BOJBI B OBITY U €€ 00e33apaKuBaHUE B TYpPUCTUYECKOM I10OXoj€e. PacTBopsl
HACBIILICHHBIE M HEHachllleHHble. MuHepainbHble Boabl. Kpucramiel. Tpu cocTosiHuS BOJIBI.
N3menenne oobema BoJibl Ipu HarpeBaHuu. Boga — pactBoputens. PacTBoprMble 1 HEpaCTBOPUMBIE
BemiecTBa. PactBopel B npupoze. Pabota Boasl B mpupoae. OO6pazoBaHue MelIep, OBParoB, YIIEIUH.
3HaueHue BoJibl B pupoe. Vcnonb3oBanne Boibl uenoBeKoM. OXpaHa BOJIBI.

IIpakmuyeckasa paboma OpraHojenTUyeckre MOKa3aTelIu BoJbl. BelmapuBaHue KariM BOJbl Ha
MIPEeIMETHOM CTEKJIE U OOHApy’KEHUE Ha MOBEPXHOCTH CTEKJIa 0eloro Hajuera
Ilpakmuyeckaa paboma «XUMHs B CTakaHe» (paCTBOPEHHE caxapa U COJIM B ropsiueil U XOJIOJHON
BOJIE)

IIpakmuyeckasa paboma «OnpeaeieHue U yCTpaHEeHHe KECTKOCTH BOJIbI».

Ilpakmuueckas paboma «IIpocreitiime METOIbl OUUCTKH MTUTHEBON BOIBI»

Ilpakmuueckasa paboma «OnpeneieHue pacTBOPUMOCTH BEILIECTB B BOAE»

Ipaxmuueckas paboma «I1puroToBieHrne pacTBOPOB I BHIPALIUBAHUS KPUCTAIIIIOBY

Ipakmuyeckasn paboma «lIpocreiiine NprueMbl OYUCTKH BOJABD (OTCTauBaHUe, (pUIBTPOBAHUE,
BbINIApUBAaHUE. )

Jlabopamopnvie onvimbi:

Ommcanne CBOMCTB BOJEI.

[IpuroToBneHne HACHILIEHHBIX U MEPECHILIEHHBIX PACTBOPOB

Tembl uccnedosamenvbckux pabom.

Camoe ynuBHUTENBHOE BellecTBO Ha cBeTe. JKuBast Boga. Bona u 3m0poBbe uenoBeka. PacTBopbl
n ux cBoicTBa. «Tspkembie» pactBopbl. Kpucramn — gymo mpupoasl. MHbOpMamonHsie CBOMCTBA
BOJBI. DKOJIOrMuecKue miakarsl «beperure Bony!»

Tema 5. Bo3ayx

CocraB Bo3qyxa. 3HaueHHE BO3Jyxa AJI JKUBBIX OpPraHM3MOB. [3MeHEHHE cocTaBa BO31yXa.
I'moGanbpHbIe TpoOIEMBI YeIOBEUECTBA: MapHUKOBBIN 3((EKT, 030HOBbIE ABIPHI, KUCIOTHBIE JT0XK/IH.
[Tytu pemenus 3tux npodiaem. OxpaHa Bo3ayxa.

Jlabopamopuvie onvimoi:

OOHapy)XxeHue KUCIOpo/ia U YIIIEKHUCIIOTo ra3a B BO3AyXe.

Tembl uccnedosamenvckux pabom:

[MapuukoBsiii 3 dext. [Tyt permenus npodieMsl.

Kucnorueie noxau. [lytu pemenns mpooieMsl.

O3oHoBBbIe AbIpEL. [1yTH pemenus mpoOiIeMsl.



Okonornyeckue miakatel «I modanbHbIe TPOOIEMBI UEIIOBEUECTBAY

Tema 6. IlpeBpaiieHusi BeuecTn

[Ipyu3Hak XMMUYECKUX SIBJICHUN — U3MEHEHUE LIBETA.

M3MeHeHMe 1BeTa TBEPJIOro BEILECTBA M KHMJIKOCTH (pacTBOpa) IpU B3aUMOACHUCTBUHM €ro ¢
JPYTUM BEILLECTBOM WJIM IIPU HAaIpPEBAHUU; U3MEHEHNE OKPACKH MHJUKATOPa (BBITSKKA COKa Aroj) Npu
JEUCTBUM KMCIIOTBI U COZBI.

[Tpu3Hakyu XUMHYECKUX SBICHUN — 00pa30BaHUE 0CAKa B PACTBOPE

[Tpu3HaKM XMMHUYECKHX SIBIIEHUI — 00pa3oBaHMe ra3a U U3MEHEHUE 3araxa

[IpaBuna ymenoro ompeneneHus 3amaxa BeLECTBAa. B3auMoaelcTBUE MNMILNEBOM COABI C
JUMOHHOM M YKCYCHOM KHCJIOTOH M 0Opa3oBaHHME YIJIEKUCIOrO ra3a Kak IPHU3HAK XMMUYECKOH
peakmmu. Cieapl yriIeKUCIIoro ra3a B xjiede, OJimHax, chIpe, TUMOHAIE.

Lemoncmpayuonnsiti onvim pacTBOPEHUS] U U3MEHEHUs OKpacKu 0e3BOAHOTO cyib(paTa Meau B
BOJE.

Lemoncmpayuonnvii onvim «l"aleHas U3BECTb + yIJIEKUCIbIN ra3». IIpogyBaHne BbIIBIXaEMOTO
BO3/yXa B TPyOKY uepe3 pacTBOp TalIeHOH U3BECTH.

Jlemoncmpayuonnviii oneim «Yriaekucnbld ra3 Jlumonaga Jlumonanprday — moJlydeHHE
YIIIEKHUCIIOTO Ta3a U3 Ta3MPOBAHHOTO HANIMTKA B30AITHIBAHWEM M COOp ra3a B BO3/YIIHBIN mIap.

Ilpakmuyeckasn paboma «VI3MeHeHHE [IBETa B PE3YJIbTATEe PEAKIIMUY

Ilpakmuueckas paboma «O0pa3oBaHUE 0CAIKA»

Ilpakmuueckas paboma «IIpUroTOBIICHHE TUMOHAIAY

Ipaxmuueckas paboma «3aHUMAaTEIbHBIE IPEBPALLICHUS BEILIECTB)»

Tema 7. BemiecrBa nuimm

MuHepanbHble U OpraHUYeCKHe BellecTBa. beiku, yrieBobl, AKUpPbl: 3HAUEHUE /111 OpraHu3Ma.
Yurncsl, KOKa — KoJla U 310poBbe. JKene3o, Kanbluil, HATpU, COAEPKAHUE B MPOLYKTAX, 3HAUCHUE.
Kanpuuit B npupoae. O6pa3oBaHue xKeMuyra, KOpajioB.

Ipakmuyeckue pabomul

[Tpaktrueckas padota Ne6 «OmnbIThl ¢ MUIIEBBIMU TpoaykTaMu: OOHapyKeHHe Kpaxmalia B
MyKe, XJie0e, Kpymnax, kaprogerne.

[IpakTuueckas pabora Ne7 «OOHapyX eHHE *KUpa B CEMEHax IOJACOIHEYHUKA, JIbHA, Opexax B
CPaBHEHHH C YUIICAMU»

[IpaxTuueckast pabora Ne§ «OmnbIThl ¢ KOKa — KOJIOH: MOTJIONIEHUE KPACUTENsI aKTHBUPOBAHHBIM
yriieM, OOHapyXeHHEe KUCIIOTHI U YTJIEKUCIIOr0 Ta3a»

[IpakTnueckass pabora NeQ «OOHapyxkeHue Kaibliug B 3yOHOM IHOpollKe, 3yOHOH macrte, B
KyCOUKe MeJa, SMYHOU ckoparyne». OnbIT KieonaTpsl: pacrio3HaBaHUE HACTOSILIETO KEMUYTA.

Tembl uccnedosamenvbckux pabom.

[Ipobnembl mpaBuibHOro nurtanus. [lumeBsle noGaBku. JlueTvl: mNHUTaHWE U 3]I0OPOBBE.
[IpaBmibHOE MUTaHWe — 3aj10r 310poBbi. PannonansHoe MeHio. «Crnankasy xu3Hb. JKene3o BHYTpU
Hac. CoJb )KU3HHU.

Tema 8. BuramMunbl

Hcrtopuss orkpeiTua. Butamunbel Bozmo- u sxkupopactBopumsble. Burtamunsl A, B, C, D, ux
3HaYeHUE, HaXOXKJACHHUE B MPOAYKTaX. ABUTAMUHO3.

IIpakmuyeckue pabomul.

[IpakTuueckass pabora NelO «M3yuyenuwe copepx aHHsi BUTAMHUHOB B MPOAYKTaX MHUTaHUS
(M3yueHue yrnakoBOK)».

Tembl uccnedosamenvbckux pabom.

310poBbe Oe3 JekapcTB. ButaMuHbl 1 Bo3pacT 4enoBeka. Pojab BUTaMHUHOB B JKU3HU YEIOBEKa.
ABHUTaMUHO3 U €r0 OCIEICTBUSL.

@opMbI IO/IBEIEHUS UTOTOB peAIN3allMU TPOrPaMMBbI

- MIToroBble BEICTaBKM TBOPYECKUX paboT;

- YdacThe B KOHKYpCax HCCIEe0BATENbCKUX padoT;

- Ilpe3enTanust U'TOroB paboThI Ha 3aCEJaHUH MIKOJIBHOIO HAYYHOrO OOIIECTBA.

TEMATHUYECKOE INTAHUPOBAHUE



Neni/n

HauMeHnoBanue TeMbl

Bcero 4yacos

BBognoe 3ansitue. Xumus - Kak HayKa

Uctopust xumuu

Mup BemecTs. M3yyaem BemecTsa

MI/Ip HCOPraHN4YCCKUX BECIICCTB

Bona

Bo3ayx

[IpeBpaiieHus BemecTn

BemecTBa nmuiu
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