INocynapctBenHoe Or01KkeTHOE MPodhecCHOHANTBHOE 00Pa30BaATENBHOE YUPEKICHUE
Jlenunrpazackoit o6nactu « KHHrHuCcenmncKkui Komiea X TEXHOJIOTMH U CEPBUCA»

CTPYKTYpHOE nojipaszaencHue «Jlerckuit texnonapk «KBaHTopuym»

Paccmorpeno nenparornueckum coBetoM ['BITIOY JIO «KKT u C»
[Ipotokou ot «29» aBrycta 2023 roga Ne 1

CornacoBaHo: 3aMecTUTENb AUpeKTOpa-pykoBoautTens « AT «KBantopuym»

«29» aBrycra 2023 1.

YTBepmz[eHa IMPpUKA30M

I'BITOY JIO «KKT u C» ot «30» aBrycta 2023 1. Ne 63-O

I[OI'[OJIHI/ITGJ'IBHa}I O6H16pa3BI/IBaIOHIa}I ImporpamMmma
«HpaKTI/I‘IeCKaﬂ XUMUA»

9 xiacc

Bo3spact oOyuaromuxcs: 15-16 mer
Cpoxk ocBoeHus: 32 yaca

r. Kuarucenn



BryTpeHHss sKcniepTr3a nposeaeHa. [IporpaMma pekoMeH10BaHa K
PAacCMOTPEHHIO HA MEAarornieckOM/METOAMUECKOM COBETE YUPEIKICHHUS.

3amecTHTENb PYKOBOAUTENSA 110 00pa30BaTeIbHON AEATEIbHOCTH
5/?!/ 10 (C’ %//ﬂt[{/// ////L (TToamucs, GUO)
« A0 » /r/z//yfw 4 2023r

JonomautensHas oOuiepa3BuBaronias nporpamma COOTBETCTBYET
JNEHCTBYIOMUM  (befepaibHbIM, PETHOHAJBHBIM HOPMATHUBHBIM  [JOKYMEHTaM
Poccuiickoi ®Denepandi W JIOKalbHBIM HOpMatuBHbBIM akTam I['BIIOY JIO
«KKTuCy.



IHosicHuTE/IbHAA 3alIUCKA

JlononuurenbHas obuieoOpa3oBaTenbHas nporpamma «llpakrnyeckas
XHMHUSD» COCTABJIEHA HA OCHOBE HOPMATUBHBIX IOKYMEHTOB:

®enepanbublii 3akoH PO ot 29.12.2012 r. Ne 273-03 «O6 obpa3oBaHuu
B Poccuiickon denepanuny;

[Ipuka3 MunucrepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu ot
09.11.2018 1. Ne 196 «OO6 yrBepxaenun Ilopsiaka opraHuzanuu
OCYUIECTBJICHHs]  00pa30BaTEIbHOM  JIEATENTBHOCTH MO  JOMOJHUTEIBHBIM
00111€00pa30BaTEIbHBIM MPOrPAMMaM);

Pacnopsixenne IlpaButensctBa Poccniickoir @enepaunn ot 04.09.2014
Ne 1726-p «O6 yrBepxknenun KoHuenuuu pa3BUTHS JTOMOJHUTEIHHOTO
o0Opa3oBaHus JeTEI»

HaHpaBHeHHOCTB NnporpamMmmbl— CCTCCTBCHHOHAaYy4YHasd.

AKTYaJIbHOCTH IPOTPaMMBl.

XuMusT — HayyHas [UCIUIUIMHA, pPAa3BUBAIOLIAs] YMEHHE JIOTHYECKHU
MBICJIUTh, BHJIETh KOJIMYECTBEHHYIO CTOPOHY MpeaMeTa (BEllecTBa) U SIBICHHI,
JienaTh BBIBOABI U 00001eHus1. OCOOEHHOCTHIO JTAaHHOW MPOrpaMMBbl SBIISIETCS TO,
YTO B HEM OCYIIECTBISAECTCS NPOIEIEBTUYECKAS OJITOTOBKA JJIsl U3YUYEHHS] XUMUU B
NEPCIIEKTUBE Ha yTrIyOJIEHHOM YPOBHE, BO3MOKHOCTH TTO3HAKOMUTHCS C BBOJTHBIMU
paznenamu; o0ydaronuecs, KOTOpble MPOSIBUIIM MOBBIIICHHBIA HHTEPEC K TEM WITU
WHBIM T€MaM, MOTYT TP TIOMOIIY WHIUBHIYATbHONW y4EOHO-UCCIIEN0BATEIbCKON
paboOThl 03HAKOMHUTHCS C MATEPUATIOM, KOTOPBI BOOOIIE HE H3ydaeTCs B IIKOJIbHON
[porpammMe.

[IporpammMy OTIMYAET U 3CTETUYECKUM ACIIEKT, YPE3BBIYANHO BAXKHBIN IS
dbopMHUpOBaHUS WHTEUICKTYaJBHOTO MOTEHIMANA OOyYarOIIUXCs, Pa3BUTHS WX
[M03HABATEJIBHBIX WHTEPECOB M TBOPYECKOM AKTHUBHOCTH, IOCKOJIBKY TI'PaMOTHO
MOCTABJICHHbIE XUMHUYECKHE DKCIEPUMEHThI MOTYT OBbITh OLIEHEHbl MU C
ACTETUYECKOW TOYKHM 3peHusi. Ha 3aHATHSAX IMPOKO  MCHOJB3YETCs HAIJISIIHBIN

MaTepHa,



BO3MOKHOCTH HOBBIX WMH(OPMAIIMOHHBIX TEXHOJIOTHM M TEXHUYECKUX CPEJICTB 00yU
enust. CoepkaHre 3aHsATH HANPABIECHO HA OCBOCHHE XMMHUYECKOM TEPMHUHOJIOTHH,
KOTOpasi UCHOJIL3YETCS IS PEILIEHUS 3aHUMATEbHBIX 337a4, KOTOPBIE BIIOCIEICTBUN
MOMOT'YT pe0siTaM NMPUHUMATh y4acTHE B MIpaX, KOHKypcaX, OJIMMIHajax. JJaHHbIi
KypC OCYIIECTBIISIET y4E€OHO-TPAKTUYECKOE 3HAKOMCTBO CO MHOTMMH pa3jelaMu
XMMUH, YJOBJIETBOPSIET IMO3HABATENbHBI MHTEpPEC K IMpoOiieMaM JAHHOW TOYHOU
HAYKH, pa3BUBAET KPyro30p, yriayOuser 3HaHusl B JaHHON HAyYHOW AUCIUIUIMHE.

Ileparornuyeckas nesaecoo0pa3sHocTb. Kak M3BECTHO, XUMHUS CUUTAETCS B
IIKOJIE OJJHUM U3 CaMbIX CJIOKHBIX MPEAMETOB U BBI3BIBAET Y MHOTHUX IIKOJIBLHUKOB
HEJOTIOHUMAHUE U HENPUSITHE C TIEPBOT0 rojla 00yUYeHUsI.

Cpenu npuyuH Takoro BOCHPUATHSA MPEIMETA MOKHO Ha3BaTh JOCTATOYHO
007b1I0M 00BEM U SKIIEKTUYHOCTh YU€OHOTO MaTepHala B IIKOJIbHBIX
nporpaMMax, a TaKkkKe HEJOCTATOYHYIO0 MOTUBUPOBAHHOCTh JETEN K U3YUEHUIO
XUMUH.

Kpome Ttoro, B mocneanue roabl HAOMIOJAETCS COKpAILEHHE YacoB,
OTBOJUMBIX Ha XHMHIO. Jlamexko He aisi BceX JeTe XUMHs CTaHeT Oynmyieit
npodeccueit, MoITOMy HUHTEpeC K NpeIMeTy MaJaeT, KaK TOJbKO BO3HHUKAIOT
CJI0KHOCTM B MOHUMAaHUM TE€X WM HUHBIX TE€M, TPYAHOCTUM B pEILICHUMU 3aj]ady,
poOJIeMbl MPU TPOBEACHUU JIabopaTOpHBIX padoT. IIIKOIBPHUKKM YacCTO CUUTAIOT,
YTO XMMHUYECKasi TEOPUS CyXa U 3aIlyTaHa.

CoBepiieHHO MHas To3UlUg GopMUpYeETCs Y peOEHKA MPU BOSHUKHOBEHUU
COOCTBEHHOM 3aMHTEPECOBAHHOCTH B U3yUEHUU IIPEeIMETA.

JlanHast oOpa3oBaTesbHasi MporpaMma OpPHUEHTHPOBaHA Ha TO, YTOOBI
MHTEPEC K XMMHUHU BO3HHUK W 3aKpenwics Oliaroiapsi UCIOJIb30BAHUIO B OOYUYCHHH
HCCIIEIOBATENBCKOIO IMOJAX0Aa, IIPU KOTOPOM AETH ITOCTUTaOT NPEAMET XUMHUU
gepe3 COOCTBEHHOE y4yeOHOE HCCIIeIOBaHME. TakKoW IOAXOJ  IO3BOJISET
00y4JarommMcs He TOJIBKO OCBOMTH MOHATUWHBIN anmapar U 3alIOMHUTh HEKOTOPBIE
BaXHBIE (AKTB, HO W TIOJYYUTh HABBIKM TMPOBEJACHHS CaMOCTOSTEIHHOTO

HCCICA0BaHUA, KOTOPBIC MOI'YT OBITH MOJIC3HBI JJIs HOCJIGIIYIOIHCﬁ caMopcain3alnnu



B J000M Jipyroil obinactu y4yeOHOW W B Oyaymem MHpodecCHOHaIbHOM
NEATEIBHOCTH.

IIporpamMmma BBICTpOEHA TakK, 4TO B JaJbHEHIIEM BHUMAaHHUE JETEH Ha
3aHATHSX HANpPaBJICHO Ha BHIMOJHEHHUE OMNbITa, H3y4Y€HUE, HAOII0JeHUuE W
(uKcanuio ero pe3ysibTaToB BO BCEX MOAPOOHOCTIX. B 3TOM ciydae npuémsl u
JEHCTBUSL BOCIPUHUMAIOTCS 00YUYaIOIUMHKCS HE KaK BOJIIEOHbIE MAHUITYJISILIUM, a
KaK 3aHUMareibHash HEOOXOJIMMOCTh, 0€3 KOTOpPOW HEBO3MOXHO OCYIECTBUTD
CTOJIb IPUBJIEKATEIbHBIE U1l HUX XUMUYECKHUE MPEBPALLICHUS.

Anpecart nporpammbl. [IporpamMmma opueHTHpOBaHA HA BO3pPAcT 00yUYaOIIUXCS

14-15 ner.

dopma 00yueHusi— ouHas1, 1a00paTOPHBIC PAOOTHI.

®opMa opraHu3alnum 3aHATHHA. B nporpamme couerarorcs
UHAUBUAYaTbHbIE (OPMBI PAOOTHI.
O0beM M CPOK 0CBOEHMSI MPOrPAMMBbI, pe:KUM 3aHATHI. CpOK OCBOCHUS

IPOrpaMMBbl ONpeIeSeTCsl yUeOHBIM IJIAHOM U KaJIeHJapHBIM IPaQUKOM.

eau 1 3a1a44 MIPOrpaMmbI
Heas mnporpammbl- oOy4YeHHE NPAKTUYECKON XUMUHU, pPa3BUTHE
€CTECTBEHHOHAYYHOI0 MHUPOBO33PEHUS U JIMYHOCTHOM MOTHBALMM K
MO3HAHUIO YE€PE3 UCCIEAOBATENBCKYIO IESITEIbHOCTh B MPOLIECCE H3YUEHUS
XUMUHU.
3apaum:

Oobyuarwimue:

-JIaTh MPECTaBICHNE 00 OCHOBHBIX OHITHSIX HEOPraHUIECKON XUMHUH — aTOMaXx,
MOHAX W MOJIEKyJaxX; O KiIacCH(PUKAIUA HEOPraHWYECKUX COCAMHEHH Ha
KHUCJIOTBI, OCHOBAHUS U COJIU;

-00y4YuTh OCHOBAM MPAKTHYECKOW XUMUU: aHATIU3Y U CUHTE3Y;

-HAy4MTh MIPUHITUIIAM U METOJIMKE MPOBEACHUS UCCIIeI0BATEILCKOM PabOThI;



-00yuuTh paboTe ¢ XUMUYECKUMHU pEaKTUBAMM MU NpuOOpamu, NPOBEICHUIO
MpOCTEHIINX JIa0OpaTOPHBIX  OMEpaluii: HarpeB, TMEPEroHkKa, AKCTPAKIUS,
bunpTpOBaHUE, B3BECIINBAHUE U T.[I.;
-HAYYUThb CAMOCTOSITEJIbHO HaMeuaTh 3a7ady, CTaBUTh SKCIEPUMEHT U OOBICHSTH
€ro pe3yJbTar.
-IIOJITOTOBUTH K U3YUYCHUIO XUMUU HA YTITyOJIEHHOM WM TPOSKTHOM YPOBHE.
PasBuBarouue:
-pa3BUTH HAOIIOIATEIILHOCTh M UCCIIEA0BATEIBCKUN HHTEPEC K MPUPOJTHBIM SIBJICHUSIM;
-pa3BUTh y 00YUAIOIINXCSI MHTEPEC K MO3HAHUIO, K TTPOBEACHUIO CAMOCTOSITEIHHBIX
HCCIICIOBAaHUM;
- Pa3BUTh aKKypaTHOCTh, BHUMATEILHOCTb, CTPOTOCTh B COOJIIO/ICHUH TPpeOOBaHM I
TEXHUKHU 0€30ITaCHOCTH;
-BBIpa0OTaTh NIEPBOHAYATBLHBIEC HABBIKK PAOOTHI CO CIIEIUATBLHON TUTEPATYPOH;
-c(OpMHUPOBATH M PA3BUTH MOJIOKUTEILHYIO MOTHBAIIUIO K JJaJTbHEUIIIEMY U3YUYCHHIO
€CTECTBEHHBIX HAYK;
-pa3BUTH [MO3HABATEIbHYIO U TBOPUYECKYIO AKTUBHOCTH;
-pa3BUTh 3CTETUYECKOE BOCIIPUATHE CTPYKTYPHI, HOPMYJT XUMHUUYECKHX JIE€MEHTOB,
pe3ynbTaTa COOCTBEHHOM €SI TEIbHOCTH.
BocnurareabHbie:
- BOCIIUTAaTh KOJJIEKTUBU3M;
-BOCIUTATh MPABUJIbHBIN MMOJX0]1 K OpraHU3aluy CBOEro JA0CYyra,;
-BOCIIUTATh YOEXKIEHHOCTh B TO3HABAEMOCTH OKPYKAIOIIET0 MUpa U
HEO0OXOMMOCTH IKOJIOTHYECKU TPAaMOTHOTO OTHOIICHHS K Cpe/ie OOUTaHUs.
OTiIn4uTe/IbHASA 0COOCHHOCTH NMPOrPaMMBbI:
Xumunueckas nmadopatopusi T «KBantopuym» 0060pynoBaHa COBPEMEHHBIM
BBICOKOTEXHOJIOTUYHBIM 000pynoBaHueM. OHO MO3BOJISET MPOBOAUTH MHOXKECTBO
WHTEPECHEWIINX  JKCIEPUMEHTOB W  JIAOOpaTOpHBIX  paboT, a  Takke

ACMOHCTPAINMOHHBIX 3aHSATHUH.



DopMbl aTTECTALMH
B mpouecce oOydeHHsT OCYLIECTBISIETCS KOHTPOJIb 32 YPOBHEM 3HAHUU U
yMeHuM  oOyuwaromuxcs. 3HaHUSI U YMEHMsI IPOBEPAIOTCS  MOCPEICTBOM
BBIMOJHEHUSI 00YYaIOUMHUCS MPAKTUUYECKUX pabOT B XMMHUYECKOH J1adoparopud,
MOJATOTOBKM CAMOCTOSITEIBHBIX MCCIIEOBATENbCKUX padOT. YpOBEHb YCBOCHHUS
MPOrpaMMHOrO  MaTepuajia OINpeAeNsercs MO pe3yJbTaTaM  BbIIOJHEHUS
nabopatopHbeiXx pabor. KoHTposupyeTcs KauecTBO BBIMIOJIHEHHUS JTa00OpaTOPHBIX

paboT 1O BCEM paszeliaM.

Y4eOHBIN MJIAH

KonmuecTBO 4acoB B HENEIIO KonvuecTtBO 4acoB Bcero
1 32
Hroro 32

Conep:kanmne nmporpaMmmbl

1. TlpaBuna TexHUKH 0€30MACHOCTH IIPU padboTe ¢ Ta6OPATOPHBIM
000pyIOBaHUEM U PEAKTHUBAMHU.

2. TlpakTrnueckue pabOTHI U IKCIIEPUMEHTATbHBIE 3a/IaUH.

Y4eOHO-TeMaTH4YeCKoe NJIAHMPOBAHUE:

KoanuyecTBO 4acoB

Ne B Tom uncie
n/n Tema Bcero | Teop. IIpakr.
1 | Tb pu pabore ¢ 060py0BaHKEM B XMM J1ab0paTopun 1 1 0
[Ip.p. Ne 1 TTonyyenue kpuctammoryapaTa u3 6e3BoJHON
2 | CONU ¥ U3yUEHUE ero CBOMCTB 1 0 1
[IpakTudeckas pabota Ne 2 VciaoBus mpoTeKaHUs
3 | XUMHYECKHUX PEaKIMi MeX Iy dIEKTPOIUTaAMH JI0 KOHIIA 2 1 1
4 | Hp.p. Ne 3 HoHHbIe peakiuu 2 1 1
5 | IIp.p. Ne 4 OcyecTBineHne IENOYKU XUM MpEeBpaIeHnui 2 1 1
IIp.p. Ne 5 DkciepuMeHTaNbHBIE 3a/1a4u IO TEME
6 | «lloarpymma kucmopoaa 2 1 1
7 | [p.p. Ne 6 [Tony4yeHne aMMuaka u OIBITH C HUM 2 1 1
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[Ip.p. Ne 7 DxcniepuMeHTanbHbIC 33241 110

8 | pacrmo3HaBaHUIO U MOJYYSHHIO BEUIECTB 2 1 1
[Ip.p. Ne 8 DkcniepuMeHTanbHbIE 33]a4H 110 TEME

9 | «Iloarpymmsl a30Ta U yriepoaa 2 0 1
[Ip.p. Ne 9 Tlonyuenue oxcuna yraepona (1V) u uzydenue

10 | ero cBoiicTB. Pacrio3zHaBanue kapOOHATOB 2 0 1
[Ip.p. Ne 10 OcymiecTBieHre HEMTOYKH XUM

11 | mpeBpallleHUuM 2 1 1
[Ip.p. Ne 11 Onpenenenre kayeCTBEHHOI'O COCTaBa

12 | OPraHUYECKOTrO BEUIeCTBA 2 1 1
[Ip.p. Ne 12 Onpenenenre kayeCTBEHHOI'O COCTaBa

13 | HEOPraHMYECKOTO BEIIECTBA 2 1 1
[Ip.p. Ne 14 [TonmyueHue u CBONCTBA COCTUHEHUI

14 | MeTaJuIOB 2 1 1
IIp.p. Ne 15 Pemenune skcriepuMeHTaIbHBIX 33134 110

15 | Teme «MeTtamis» 2

16 | IIp. p. Ne 16 MunepansHbie y100peHus 2

17 | lp.p. Ne 15 Pemenue skcnepuMeHTanbHbIX 3a/1a4 2

Bceero: 32 12 17

Ilnanupyemble pe3yJibTAThI:

-YMeHue BBINONHITHh pacuyeTHBIC MpeoOpa3oBanus (GpOpMysl, TPUMEHATh UX IS
pemieHus y4eOHBIX XMMHUYECKMX 3a7ad M 3aJad, BO3HUKAIONIMX B CMEXKHBIX
yueOHBIX MPEeIMETax;

-VMeHHE TIONB30BaThCS XUMUYECKUMH (QOpMyJaMH U CaMOCTOSTEIHHO
COCTaBJIATH (HOPMYJIBI 3aBUCHMOCTEH MEXJy BEIMYMHAMU Ha OCHOBE OOO0OIICHUS
YAaCTHBIX CJIy9aeB M SKCIICPUMEHTA;

-YMeHue pemath 3a/1a4u 10 YPaBHEHHUSIM B PopMyIiaM, TPUMEHSTh IOy YCHHbIE

YMCHUA JIA pCHICHUA 3aAa4 U3 XUMHH, CMCIKHBIX ITPECAMCTOB, IIPAKTHUKH,

- Bnagenue cucremoit (yHKIIMOHATBHBIX MOHATUN, (PYHKIIMOHATHHBIM SI3IKOM U
CUMBOJIMKOM, YMEHHE CTPOUTHh TpapUKH 3aBUCUMOCTH BEIUYHMH, OIHMCHIBATH HUX
CBOWCTBA, HCTIOIH30BaTh QYHKIIMOHATHHO-TpadhUUECKUE IPEICTABICHUS ISl OMTUCAHUS
Y aHAJIN3a XUMUYECKUX 3a/1a4 U PEATbHBIX 3aBUCUMOCTEM.

- YrryOieHne moay4deHHBIX 3HAHUH 10 XMMUU C aKIIEHTOM Ha TI0Jy4YeHHE HaBBIKOB

CaMOCTOSITEJIbHON HCCIE0BATEILCKON pabOTHI.
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-3akperuieHue MoTyYeHHbIX 3HAaHUH Ty TEM MTPOBEICHUS PA3IMYHBIX OINBITOB Ha 0a3e

XUMUYECKON Ta00paTopuHu.
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