JIETIAPTAMEHT OBPA30BAHMUS, HAYKH Y1 MOJIOJEXHOM
TTIOJINTUKU BOPOHEXCKOM OBJIACTHU

I'OCYJIAPCTBEHHOE ABTOHOMHOE YYPEXJIEHUE
JIOTIOJTHUTEJILHOI'O OBFPA30BAHN S BOPOHEXXCKOI OBJIACTH
«PETMOHAJIbHBIM IEHTP BBISBJIEHUS, TIOJIIEP)KKU U PABBUTUS
CIIOCOBHOCTEN U TAJIAHTOB Y JETEN U MOJIOJEXU «OPUOH»
(TAY 10 BO «Peruonanphbiif neHTp «OproH»)

PEKOMEHJ/IOBAHA YTBEPXKXJIAIO

DOKCHEPTHHIM COBETOM Jupextop

I'AY J10 BO «PernoHanbHBbII LIEHTP» I'AY J10 BO «PernonanpHslil IEHT
«Opnon» «Opnon»

IIpoToxom Ne H.H. I'onera

OT«K » 2020 1.

«OauMnuagHas moJAroroBKa 1o XuMHum. 8 kJaace»
JIOTIOJTHUTEIIbHAS 001Ie00pa3oBaTenpHas 00IIepa3BUBAOIIAs TPOrpaMMa
(c MpUMEHEHNEM DIIEKTPOHHOTO OOyUEHUS U TUCTAHITMOHHBIX
00pa3oBaTEIbLHBIX TEXHOJIOTH)

HanpaBieHHOCTh: eCTeCTBEHHOHAYYHAs
[Tpoduns: xumust
Tum mporpaMMbl: MOTUPHUITUPOBAHHAS

Bo3spact yuactHukoB nporpammsel: 14 — 15 set
Cpok peanuzaiuu nporpammsl: 144 yaca
YpoBeHb 0CBOCHMS: 0A30BbBIM

ABTOD:

[TaxomoBa OkcaHa AHaTOJbEBHA

neJaror JOMOJHUTEIBHOrO 00pa3oBaHus
I'AY 1O BO Peruvonanbubiii ieHTp «OpUOH»

r. Boponex, 2020 r.



JlononHuTenbHAs oO1ieo0pa3zoBarenbHas oO11iepa3BrBaroIas
MoauduIMpoBaHHas mporpamma «OQuIMMNMaaHasi MOATOTOBKA MO XHMHH. §
KJIACC» UMEET €CTECTBEHHOHAYUHYIO HAIIPaBJIECHHOCTb.

JI1s ycnenmHoro y4yacTusi B OJIMMINAAaX U MHTEIUICKTYalIbHBIX KOHKYpCax
M0 XUMHH JICBITUKJIACCHUKAM HEOOXOAMMBI TJIyOOKHE 3HaHUSA TMpeaMera,
TBOPYECKOE MBIIUICHHE W HaJIUYUE XUMHYECKOM HMHTYHUIMH, KOTOpbIE
NpUOOPETAIOTCS B  pe3yibTaTe JOJITOM, IIEJICHANPABIECHHON IJIaHOMEPHOU
MOJITOTOBKH JETEM.

JlaHHasi mporpamMMa HampaBlieHa Ha OKa3aHHWE METOJUYECKOM MOMOIIU
y4YaluMcsl TIpH MOATOTOBKE K PA3JIMUYHBIM TypaM BCEPOCCHUUCKON OJMMITUAIIBI 110
xumMud. Bo Bpems mpoBeneHUs] 3aHATUM aKIEHT JeJIaeTCsi Ha pa3BUTHE
TBOPYECKUX CIIOCOOHOCTEH B 00JIACTH XMMUHU, COBEPIIIEHCTBOBAHNE XUMUUYECKOTO
oOpa3zoBaHusi, TPOOYXKJCHUE WIM 3aKpEIUICHHE HHTEepeca K YIIIYOJICHHOMY
u3ydeHuro mpeamera. [Iporpamma peanusyercs ¢ IPUMEHEHHEM AJICKTPOHHOTO
00y4eHUs U TUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

CamocTosTenbpHass TMOATOTOBKA OOYYANOIIUXCS K OJUMIIHAAC MO0 XUMHHU
ciokHa u  ManodddexkTrBHa, W 0e3ycIOBHO ISl Bcex JeTedl  Tpedyer
WHTEPAKTHUBHOTO B3aUMOJICUCTBUS ¢ TenaroroM. biarogaps peanuzanuu JaHHON
nporpaMMmbl B (pOpME€ JAMCTAaHIIMOHHOTO OOY4YeHHs, IOHbIE XHMUKH HMEIOT
BO3MOXHOCTh HE MPOCTO PACIIUPUTH U YIIyOUTh CBOM 3HAHUA TIO0 JTAaHHOMY
OpeIMeTy, HO M TOJTOTOBUTHCS K TEOPETHUYECKOMY M MPAKTUYECKOMY Typam
OJIUMIIAAJ]  pPA3IMYHOTO  ypOBHA. J[MCTaHIIMOHHBIE  3aHSATHUS  TO3BOJIST
oOydaromumMcsi MpuoOPECTH HABBIKKM OpPraHU3allid 00pa30oBaTeIbHOM UM HAY4YHO-
UCCIIEIOBATEIbCKON JCSATENBHOCTH M0 mpeamery. Bce 310 u  orobOpaxaer
AKTYAJbHOCTH [IPOTPAMMBI.

Jlns  GonpImMHCTBA OOYYAIONMIUXCS U3 OTHAJICHHBIX paloHOB 00JacTh
Bo3MOXHOCT, OYHOTO OOY4YEeHHS B IEHTpaX IOMOJHUTEIBHOTO OO0pa3zoBaHUs
OrpaHHUYE€Ha, W I 00EeCneyeHus AOCTYNMHOCTH OJIMMIIUATHON MOJATOTOBKH IO
XAMHHM aKTyajdbHa 3aouyHas ¢Gopma TOATOTOBKM JIETe C MpPUMEHEHUEM
JMCTAHIIMOHHOTO 00YUYCHMUSI.

AKTyaqbHOCTh JTaHHOM JOMOJHUTEIHLHON 00pa30oBaTENbHONW MPOTPAMMBI
ompeseNnsieTcsl TOTPEOHOCTHIO COBEPIICHCTBOBAHUS METOAMKUA TMOATOTOBKHU
yYalmuxcsi K Y4YacTHUI0O B XHMHYECKHUX OJUMITMAJaX B AacCHeKTe pa3BUTHUS
MO3HABATEIILHOTO MHTEPECA U CIIOCOOHOCTEN yUaTUXCs K U3YUCHUIO XUMUH.

HoBu3Ha mporpaMMbl MO3BOJSIET YHTH OT CTaHAAPTHBIX CTEPEOTHIIOB
pemieHusi OOJNBITMHCTBA XUMHUYECKUX 3a/ad, MpeIaraéMblX Ha ONMMIINAAaX |
KOHKypcax pa3iuyHoro ypoBHs. Kpome pelienuss TeopeTHyeckux 3aaad,
oOydJarolmuMcsi TpejJiaraloT  3aJayd, pelIeHHe KOTOPhIX OCHOBAaHO Ha
MBICJICHHOM JKCIIEPUMEHTE U TMPEATOoaracT HECKOJIBKO BapUAHTOB pPeaTH3alliu.



DTO TMO3BOJIIET JACTSIM B TMOJHOM OO0BEME MPOSBUTH CBOU HWHIWBUAYaJIbHbBIC
CrOCOOHOCTH, cO3/aBas CHUTYyallMI0 yclexa U TeM CaMbiM MPUBIEYh HUX K
HCCIIEeIOBATEIBLCKON NS TETLHOCTH.

MoOXHO yTBEPKIAaTh, YTO OpPraHU3alMsA JOMOJHUTEIBHOW OJIMMIIMAJIHON
MOATOTOBKH JJIsl IETeH, peanu3yeMas B TUCTAaHIIMOHHOW (popMe C MPUMEHEHUEM
AIIEKTPOHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTUN, KOMIUIEKCHA U (DYHKIIMOHAJIbHA, a
TJIaBHOE — JIOCTYIHA JIJIS )KUTENeN BCeX pailoHOB 00JIaCTH.

enb: co3zmanue yciaoBUM, CIHOCOOCTBYIOIIMX OCBOCHHIO OOYYarOIIUMCS
BOKHEUIIUX 3HAHUW 00 OCHOBHBIX IMOHSTHSX U 3aKOHAX XUMHH, JIEXKAIIUX B
OCHOBE XMMUUYECKHUX MPEBPAICHUM; MPUBJICUCHUE YUaIIUXCSA K YIIIYOJIECHHOMY
U3YUYEHUIO0 XUMHH, CTPEMJICHUIO TOJIy4aTh HOBBIC 3HAHUS U COBEPIICHCTBOBATH
YK€ UMEIOIIHECS.

Ilenaroruyeckasi 1ejieco00pa3HOCTb MPOTPAMMBI OMpPEACICHA TEM, YTO
OpPUCHTHpPYET OOydYalIIuXcsi Ha TMPUOOIIEHME K XUMHUUYECKOMY 3HAHHIO,
NPUMEHECHHE TIOJIYYEHHBIX 3HAHUW, YMEHMM U HaBBIKOB B ITOBCEIHECBHOU
NEeATeNIbHOCTH, (POPMHUPOBAHUHU KYJIBTYPhI 30POBOrO W 0Oe30macHOro oOpasza
KU3HHM, OKOJIOTMUYECKOW  KYJIBTYpPbl, TBOPYECKOE  YyJYYIIEHHE  CBOETO
o0pa3oBaTeIbHOr0 pe3yibTaTa, Ha caMooIpeiesieHne U Mpo(oprueHTaluIo.

Cpok peanuzanuu nporpaMmsl: 1 ron - 144 yaca.

Bo3spacrt: rpynnsl yyanuxcsa cmeniadiasie 14-15 mer.

KonnuectBo yuammxcs: 12-15 yenosex.

CocraB rpynnsl: IOCTOSIHHBIN, pa3HOBO3PACTHBIN.

KonnuecTBo 3ansATHIA: 2 pa3 B HEAEIIO 1O 2 aKaJeMHUYECKUX Yaca.

K KOHITY OCBOCHUS JIOTIOJTHUTEIILHON o01eo06pa3zoBaTeIbHOM
oOmiepa3BuBamoNIel nporpamMmbel  «OnuMNuaaHas TMOATOTOBKA MO XUMHH. 8
KJIACC» y4alluecs: MpuoOpeTaroT KOMIUIEKC B3aMMOCBSI3aHHBIX 3HaHUW, YMEHUU U
ONpeIeIEHHBIN HaBbIK PEMICHUS 3aa4 OJIUMIIUAIHOTO YPOBHS 10 XUMUHU.

K koHITy 0CBOCHHSI MPOTpaMMBI ydaiuecs Oy1yT 3HATh:

- IpaBWja CHUCTEMAaTHYECKOW MEXAYHAPOJHOM HOMEHKIATypbl Kak
CpEeIICTBA pa3NUYCHUS U UACHTU(PUKAIIUY BEIIECTB 10 UX COCTABY M CTPOCHHUIO;

- MOJIKYJSIpHbIE U  CTPYKTypHble (GOPMYJIBl HEOPraHUYECKUX U
OpraHUYECKUX;

- KaK COCTaBJISIIOTCS MOJICKYJSIPHBIE ¥ CTPYKTYpHbIE  (HOPMYJIBI
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

VYyanuecs OyayT ymMeTh:

- YCTaHaBJIMBATH MPUYMHHO-CIECICTBEHHBIE CBSI3U MEXKIY CTPOCHUEM
aTOMOB XHUMHMUYECKUX DJJIEMEHTOB M TMEPUOJUYECKHM HW3MEHEHHEM CBOWCTB
XUMUYECKUX DJIEMEHTOB U HMX COCJUHEHUN B COOTBETCTBUU C IIOJIOKEHUEM
XUMHUYECKUX JIEMEHTOB B IEPUOANYECKON CUCTEME;



- aHAJIM3UPOBATh COCTAB, CTPOCHUE U CBOMCTBA BEIIECTB, MPUMEHSS
MOJIOKEHUSI  OCHOBHBIX  XMMHUYECKMX  TEOPUH: XMMHYECKOTO  CTPOCHUS
opraHnyeckux coeanHeHui A.M. bytnepoBa, CTpoeHHMs aToma, XHUMHYECKOU
CBSI3U, DJICKTPOIUTUUYECKOU AUCCOIMAIIMA KUCJIOT U OCHOBAHUM; yCTaHABIMBATH
MIPUYMHHO-CJICICTBEHHBIE CBSI3U MEXK]1y CBOMCTBaMM BEIIECTBA M €0 COCTAaBOM U
CTPOCHHEM;

- IPUMEHSTh MpPaBUJIa CUCTEMAaTUYECKOU MEXIyHAPOJHON HOMEHKIATYPhI
KaK CpeJCTBa pa3liMueHus U UJCHTU(PUKAIIMU BEIIECTB IO HX COCTaBy U
CTPOEHHIO;

- COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYpHBIE (POPMYJIbI HEOPraHUUECKUX U
OpraHUYEeCKUX BEIIECTB KaK HOCUTENeH MH(pOPMAIIUU O CTPOCHHUH BEIIECTBA, €ro
CBOMCTBAX U MPUHAJIEKHOCTH K ONPEICIICHHOMY KJIACCY COEMHEHUM;

- OOBACHATH MPUPOAY M CIOCOOBI OOpa30BaHUS XUMHYECKOW CBSI3H:
KOBaJICHTHOW (TIOJISIPHOM, HEMOJISIPHOM ), MOHHOM, METAJUIMYECKOM, BOJOPOIHOMN —
C IEJIBIO OTIPEIEIICHUS XUMUUECKON aKTHBHOCTHU BEIIIECTB;

- XapakTepu3oBaThb  ()U3UYECKHE CBOWCTBA  HEOPraHMYECKUX U
OpraHWYEeCKUX BEIIECTB M yCTAaHABIWBATh 3aBHUCUMOCTh (DU3HUYECKUX CBOMICTB
BEIIECTB OT TUITA KPUCTATUTMUYECKON PEIIETKH;

- [PUBOOUTH TMpPUMEPbl XUMHYECKHX pPEaklMil, PpacKpbIBAIOLIUX
XapaKTEPHbIE XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB
U3YYEHHBIX KJIACCOB C IIENIbI0 WX HJCHTU(UKAIMU U OOBICHEHHsS o00yacTu
IPUMEHEHHS;

- OMPENENIATh MEXAaHU3M PEAKIIMU B 3aBUCUMOCTHU OT YCJIOBHUH MPOBEACHUS
pEaKIMu U MPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XMMUYECKUX PEAKIMN Ha
OCHOBE THIIa XUMUYECKOU CBSA3U U AKTUBHOCTU PEArEHTOB;

- OMPENIENATh XapaKTEP CPEeAbl B pe3yJbTaTe TUAPOIN3a HEOPraHUUECKUX U
OpPraHWYECKUX BEIIECTB W MPHUBOAUTH NPUMEPHI THUAPOIU3A BEIIECTB B
MOBCEAHEBHON JKM3HU YEJIOBEKa, OMOJIOTMYECKHX OOMEHHBIX TpoIeccax H
MIPOMBIIIJIEHHOCTH;

- TPUBOAUTH NPUMEPHI OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pEaKUUld B
MIPUPO/IE, MPOU3BOJICTBEHHBIX MPOLIECCaX U JKU3HEAEATEIbHOCTH OPTraHU3MOB;

- 00OCHOBBIBaTh TPAKTHYECKOE HCIIOIH30BAHUE HEOPTaHUYECKUX W
OpraHUYECKUX BEUIECTB U UX PEAKIU B MPOMBIIIUIEHHOCTH U OBITY;

- MNPOBOJUTH pacyeTbl HAa OCHOBE XUMHYECKHUX (OpMyNn U ypaBHEHUU
peaknuii: HaXOXACHUE MOJICKYIAPHOU (HOPMYIBI OPraHUYECKOTO BEIIECTBA IO
€ro MJOTHOCTH U MAaCCOBBIM JIOJSIM RJIEMEHTOB, BXOJAIIUX B €0 COCTaB, WU IO
MPOAYKTaM CrOpaHus; pacyeThl MAacCOBOM Joiu (Macchl) XHMHYECKOTO
COCJIMHEHUS B CMECH; pacyeThl Macchl (00beMa, KOJMYeCTBa BEIIECTBA)
MPOJYKTOB PEaKLUU, €CIU OJJHO U3 BEIIECTB JAHO B M30BITKE (MMEET MPUMECH);



pacyeTbl MaccoBOM MM OOBEMHOM JOJM BbIXOAA NPOAYKTAa PEAKIUU OT

TEOPETUYECKH BO3MOXKHOT'O; PacdeTbl TEIJIOBOro 3¢ (deKTa peakuuu; pacyeThl

00OBEMHBIX OTHOIICHHH Ta30B IIpu XUMHWYCCKHUX PCAKINUAX; PACUYCTbl MACCHI

(oObeMa, KoNIMYECTBA BEIIECTBA) MPOAYKTAa PEAKIMH, €CIU OJHO M3 BEIIECTB

JaHO B BHJE pacTBoOpa C OIPEAECICHHOM MacCOBOM J0JEW PACTBOPEHHOTO

BCIICCTBA.

Y4eOHO-TEeMaTHYECKU TUIAH
JAOMOJTHUTEJIbHOM 00111€00pa30BaTe/IbHOM 001Iepa3BUBAIOLIECH POrPAMMBI
«OanMnuagHasi MOAroTOBKA MO XUMHUM. 9 KiIace»

Ne KonmdecTBo yacos
HaumeHnoBaHue TeM
BCET0 TEOpUs | MpaKTHUKa
1 | Moayas 1. 3akOHOMEPHOCTH TIPOTEKAHUS 18 9 9
XUMHYECCKUX PEaKIIH
2 | Moayab 2. Teopusi 3JCKTPOTUTHUECKOM 18 9 9
JTUCCOIIHAITAH
3 | Momyasb 3. Cepa u ee COeTUHCHHS 18 9 9
4 | Moayasb 4. A3zot u ¢ocdop. MIx coennHeHHs 18 9 9
5 | Moayas 5. CBolicTBa METAJIJIOB 18 9 9
6 | Moxyab 6. OKHCIIUTEILHO- 18 9 9
BOCCTaHOBHTEJIbHbBIE TTPOLIECCHI
7| Momyas 7. YTIeBog0pO bl 18 9 9
8 | Moayas 8. Kucnopoacoaepskaiime 18 9 9
OpraHMYeCcKHe COeTMHEHUS
Hroro 144 72 72




