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»
[Ipotokoi ot «29 aBrycrta» 2022 roga Ne 17
CornacoBaHo: 3amecTuTenb qupekropa-pykosoautens «JT «KBantopuym»

«29» aBrycra 2022 1.

yTBep}K)ICHa IMPUKA30M

I'BITOY JIO «KKT u C» ot «01» centsiops 2022 r. Ne 56-O

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

9 xiacc

Bo3spact oOyuaromuxcs: 15-16 ner
ITepuon peanuzanuu: 32 yaca



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»

Hal'[paBJ'leHHOCTI) MMporpamMmmsal — €CTCCTBCHHOHAY4YHas.

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 OCYIIECTBIIAETCS MPOIEAEBTUYECKAS OATOTOBKA JJIs1 U3YUYEHUS XUMHU B
NEPCIIEKTUBE Ha yTrIyOJIEHHOM YPOBHE, BO3MOKHOCTH TTO3HAKOMUTHCS C BBOJTHBIMU
paznenamu; o0ydaronuecs, KOTOpble MPOSIBUIIM MOBBIIICHHBIA HHTEPEC K TEM WITU
MHBIM T€MaM, MOTYT MPU MOMOIIHA UHAWUBUIYAIbHON y4eOHO-HCCIEeN0BATENbCKON
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
[TI03HABATEJIBHBIX MHTEPECOB M TBOPYECKOM AKTHUBHOCTH, IOCKOJIBKY TI'PaMOTHO
MOCTaBJICHHbIE XUMHUYECKHE DKCIEPUMEHThl MOTYT OBITh OLICHEHBI H C
ACTETUYECKOW TOYKHM 3peHus. Ha 3aHATHSAX IIMPOKO HCIOJIB3YETCS HAIJISIIHBIN

MaTcpuajl, BOBMOXKHOCTH HOBBIX I/IH(I)OpMaHI/IOHHI)IX TEXHOJOTUM M TEXHUUYECKHUX



cpeacts oOyuenus. ConepkaHue 3aHATHIA HAMpaBIEHO HA OCBOEHHE XMMHUYECKOU
TEPMHHOJIOTHH, KOTOPAsi UCIIOIB3YETCS IS pELIEHHS] 3aHUMATENBHBIX 3a7a4, KOTOPbIE
BIIOCJIEICTBUM TOMOTYT peOsiTaM NpUHUMATh Yy4yacTHE B UIpax, KOHKypcax,
onuMnuanax. JlaHHbIA Kypc OCYIIECTBISET y4€OHO-TIPAKTUYECKOE 3HAKOMCTBO CO
MHOTHMH Pa3/ieJaMi XUMUH, yIOBIETBOPSET MO3HABATEIbHBIA HHTEPEC K MpoOIeMaM
JAHHOM TOYHOM HAyKH, pa3BUBAECT KPYro3op, yriyOiseT 3HaHUs B JaHHOW Hay4yHOU
JUCLIUILIMHE.

Ileparornyeckas nesaecoo0pa3sHocTb. Kak U3BeCTHO, XMMHUSI CYUTAETCS B
IIKOJIE OJTHUM M3 CAMBIX CJIOKHBIX IPEAMETOB U BBI3BIBAET Y MHOTHUX IIKOJIBHUKOB
HEJOTIOHUMAHUE U HENPUSITHE C TIEPBOT0 rojla 00yUYeHUsI.

Cpenu npuyuH Takoro BOCHPUATHS NPEIMETa MOKHO Ha3BaTh JOCTATOUYHO
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. Jlameko He aisg BceX JAeTed XMMHs CTaHeT Oymyiein
npodeccueit, MoITOMy HUHTEpeC K NpeIMeTy MaJaeT, KaK TOJbKO BO3HHUKAIOT
CJI0KHOCTM B IOHUMAaHUM TE€X WM HUHBIX TE€M, TPYJAHOCTH B PELICHUM 3ajad,
poOJIeMbl MPU TPOBEACHUU JIabopaTOpHBIX padoT. IIIKOIBPHUKKM YacCTO CUUTAIOT,
YTO XMMHUYECKasi TEOPUS CyXa U 3aIlyTaHa.

CoBepiieHHO HHas o3ulus GOpPMHUPYETCS Yy peOEHKA MPU BOSHUKHOBEHUH
COOCTBEHHOM 3aMHTEPECOBAHHOCTH B U3yUEHUU IIPEeIMETA.

JlanHass oOpa3oBareibHasi IporpaMmMa OpPHUEHTHUPOBaHAa Ha TO, YTOObBI
MHTEpEeC K XMMHUHM BO3HHUK U 3aKpenuics Ojarogaps HUCIOJIb30BaHUIO B O0YYEHUH
HCCIIEI0BATEIBCKOTO MOAX0AA, MPHU KOTOPOM JETH ITOCTUTalOT IPEAMET XMUMHUU
gepe3 COOCTBEHHOE Y4YeOHOE HCCIICIOBaHHME. TaKoW IOAXOJ  TO3BOJISET
00yJaroUIMMcs He TOJIbKO OCBOUTH MOHATUIMHBIN anmapar u 3allOMHUTH HEKOTOPHIE
BaXKHbIe (aKThl, HO M TOJYYUTh HABBIKA TPOBEACHUS CAMOCTOSITEIHLHOTO

HCCICA0BaHUA, KOTOPBIC MOI'YyT OBITH MOJIC3HBI JJIA HOCJ'IGI[YIOHleﬁ caMopcain3annnu



B J000M Jipyroil obinactu y4yeOHOW W B Oyaymem MHpodecCHOHaIbHOM
NEATEIBHOCTH.

[IporpamMa BbICTpOEHA TakK, 4YTO B JAJbHEUIIEM BHUMAaHUE JETEHM Ha
3aHATHSX HANpPaBJICHO Ha BBIIOJHEHWE ONbITA, H3y4yeHUEe, HaOM0JIeHue U
(uKkcalMio ero pe3yJbTaToB BO BCEX MOAPOOHOCTAX. B 3TOM cimydae mpuémsl u
JEHCTBUSL BOCIPUHUMAIOTCS 00YUYaIOIUMHKCS HE KaK BOJIIEOHbIE MAHUITYJISILIUM, a
KaK 3aHUMareibHash HEOOXOJIMMOCTh, 0€3 KOTOpPOW HEBO3MOXHO OCYIECTBUTD

CTOJIb TPUBJICKATCIIbHBIC JII HUX XUMHWYCCKUC ITPCBPAILICHUA.

Anpecat nporpammbl. [IporpamMma oprieHTHpOBaHa Ha BO3PACT O0OYHAIOIIMXCS

14-15 ner.

®opma 00y4eHuss — O4Hasl, JabOpaTOpHbIE PAOOTHI.
dopMa opraHu3alnum 3aHATHH. B nporpamme couerarorcs

UHAUBUAYaTbHbIE (OPMBI PAOOTHI.

O0beM U CPOK 0CBOCHHS IPOTPAMMBI, PesKUM 3aHATHH. CPOK OCBOCHUS

IPOrpaMMBbl OTpeIESETCsl yUeOHBIM IJIAHOM U KaJIeHJApHBIM IPaQUKOM.

eau 1 3a1a44 MPOrpaMmbI
[ear mnporpaMmpl- oOydYeHHE TMPAKTUUYECKOM XUMHUH, PA3BUTHE
€CTECTBEHHOHAYYHOI0 MHPOBO33PEHUS UM JIMYHOCTHOM MOTHBALIMM K
MO3HAHUIO YEPE3 UCCIEAOBATENBCKYIO IESITEIBbHOCTh B MPOLIECCE H3YUEHUS
XUMUHU.
3anaum:

Oobyuarwimue:

- 1aTh MpEJCTaBIeHHE 00 OCHOBHBIX MOHITHUSAX HEOPTraHUUYECKON XUMUU —
aTOMax, MOHAX W MOJIEKYJIaX; O KiacCU(PUKAIMN HEOPTaHUIECKUX
COEMHEHUH HA KHCJIOThI, OCHOBAHUSA U COJIH;

- 00yYUTh OCHOBAM MPAKTHUYECKOW XUMUU: aHAIN3Y U CHHTE3Y;

HAay4YUTh OPUHIIMIIAM WU METOJMKE MPOBEICHUS UCCIIEI0OBATEIBCKON pabOTHI;



- 00yuuTh paboTe ¢ XUMHYECKUMHU pEAaKTHUBAMHU U NPUOOpaMH, MPOBEIECHUIO
MPOCTEHIINX JA0OPATOPHBIX OMNEpALMil: HarpeB, NEPEeroHkKa, 3KCTpPaKLus,
(¢unbTpOBaHKE, B3BEUIMBAHUE U T.1.;
- HAy4YUTh CaMOCTOATEIbHO HaMmedaTh 3aJady, CTaBUThb OSKCIEPUMEHT U
OOBSCHATDH €ro pe3yibTar.
- IOATOTOBUTH K U3YUYEHHUIO XMMUU Ha YIiTyOJIEHHOM WM POEKTHOM YPOBHE.
PasBuBarouue:
- pa3BUTh HAOIIOJATENBHOCTD U UCCIIEA0BATENIbCKUI MHTEPEC K MPUPOTHBIM
SIBJICHUSIM;
-pa3BUTh Y 00yYalOUIMXCsl MHTEPEC K MO3HAHUIO, K MPOBEACHUIO
CaMOCTOSITEIIbHBIX UCCJIEI0BAHMUIA;
-pa3BUTh aKKYpPaTHOCTh, BHUMATEJIbHOCTb, CTPOT'OCTh B COOJIIOICHUH
TpeOOBaHUN TEXHUKU OE30MaCHOCTH;
-BbIpab0TaTh MEPBOHAYATIbHBIC HABBIKK PAOOTHI CO CIEIUATBHOM JIUTEpaTypoii;
-cpopMUPOBATH U PA3BUTH MOJIOKUTEIbHYIO MOTHUBAIIMIO K JalbHEHIIeMy
U3YUYEHUIO €CTECTBEHHBIX HAYK;
-pa3BUTH NMO3HABATEIbHYIO U TBOPUYECKYIO AKTUBHOCTH;
-pa3BUTh 3CTETUYECKOE BOCIIPUATUE CTPYKTYPHI, HOPMYIT XUMUYECKUX
AJIIEMEHTOB, PE3YJIbTaTa COOCTBEHHOM €SI TEIBHOCTH.
BocnurarenbHble:
-BOCIUTATh KOJJIEKTUBU3M;
-BOCIIMTATh MPABUJIBbHBIN MOAX0/ K OPraHU3ALMH CBOETO J0CYTA;
-BOCIIUTATh YOEKICHHOCTh B TIO3HABAEMOCTH OKPY’KaIOIIEro MUpa 1
HEOOXOJUMOCTH 3KOJIOTUYECKH TPAMOTHOT'O OTHOLIEHHS K Cpeie OOUTaHMUs.
OTinuyuTeIbHAsA 0COOCEHHOCTH IPOrPAMMBI:
Xumunueckas naboparopus [T «KBantopuym» obopyaoBaHa
COBPEMEHHBIM BBICOKOTEXHOJIOTMYHBIM 000pyA0BaHueM. OHO MO3BOJISIET
IIPOBOJUTH MHOKECTBO MHTEPECHENIINX IKCIIEPUMEHTOB U J1a0OPATOPHBIX

paboT, a TaKkKe JEMOHCTPAIMOHHBIX 3aHSATHIA.



DopMblI aTTECTALMH

B mponecce 0o0yueHHs OCyLIECTBISAETCS KOHTPOJIb 33 YPOBHEM 3HAHUU U
yMeHUl oOywaromuxcs. 3HaHUST M YMEHUS HPOBEPSIOTCS  OCPEICTBOM
BBIMOJHEHUSI 00YYaIOUMHUCS MPAKTUUYECKUX pabOT B XMMHUYECKOH J1adopaTtopud,
MOJATOTOBKM CAMOCTOSITEIBHBIX MCCIIEOBATENbCKUX pPabO0T. YpPOBEHb YCBOEHUS
MPOrpaMMHOrO  MaTepHualia OINpeAeNseTcs MO0  pe3yJbTaTaM  BbIIOJHEHUS
nabopaTopHbiXx paboT. KoHTpoiupyercs KayecTBO BBIMOJHEHHS JaOOPATOPHBIX

paboT Mo BCEM pas3zenam.

Y4eOHBbIN JIAH

KonnuecTBO YacoB B HEAEIIO KomnmyecTBO yacoB Bcero
1 32
Hroro

Conep:kanmne mporpaMmmbl

1. TlpaBwia TeXHUKH 0€30MMACHOCTH MPH paboTe ¢ Ja00PaTOPHBIM
000py/TIOBaHUEM U PEAKTHBAMH.

2. TlpakTrnueckue pabOTHI U IKCIIEPUMEHTAIbHBIE 33/1a4H.

KoaundecTBo 4acos
Bcero B ToM uuncie

n/n HaumeHoBaHue TeMBbI Teopus | IIpakTuka

[Ipaktuueckas padota Nel.TexHuka
0€30MacHOCTH B XUMUYECKON

1abopaTopuu, OYUCTKA IOBAPEHHOM
1| conn. 2|1 1




[TpakTuueckast padborta Ne2. [Tpremsi
oOpartieHus ¢ J1adbopaTopHbIM
obopynoBanneM. CTpoeHuUe MIaMEeHHU.

[Ipaktuueckas pabora Ne3.
PacTBOpMMOCTB BELIECTB.

[Ipaktuueckas padora Ne 4.
IIpurorosiienue pacTBopa 3a1aHHON
KOHIIeHTpauuu. Pacuér maccoBon
JI0JIM BELIECTBA B PACTBOPE.

[Ipaktuueckas pabota NoS5.
[Tomyuenue KucIopoa u U3ydcHue
€ro CBONCTB.

[Ipaktuueckas padora Ne 6.
O3nakomJieHHE ¢ 00pa3liaMi OKCHJIOB.

[Ipaktuueckas padora Ne 7. [Ipuznaku
XUMHYECKUX PEAKLIUM.

[Ipaktuueckas padora Ne 8. U3yuenue
XMUMUYECKUX CBOHCTB PACTBOPUMBIX U
HEepacTBOPUMBIX OCHOBaHUH.

[TpakTtuueckast padota Ne 9. M3zyuenue
XUMUYECKUX CBOMCTB KUCIOT.

10

[TpakTrueckas padota Ne 10.
Crnioco0bl pacmo3HaBaHUsSI KUCIIOT,
1IEJI0Y€EN U COJIEH.

11

[Ipaktuueckas pabora Ne 11.
DKCHEepUMEHTAILHOE UCCIIeI0BAHNE
amdoTtepHOCTH.

12

[IpakTuueckast padora Ne 12.
Penienne sxcrnepuMeHTAIBHBIX 3a4a4.

13

[IpakTuueckas padora Ne 13.
I'eneTnyeckue CBSA3b MEKY KllacCaMu
HEOPraHMYeCKUX BEIECTB.

14

[IpakTueckast padora Ne 14.
[Tonyuenue Bomopoaa, U3y4eHUE €ro
CBOMCTB.

15

[TpakTuueckast padora Ne 15.
[Tomydenue COISTHOM KUCIOTHI U
OIBITHI C HEH.




[Ipaktuueckas pabora No
16.KauecTBeHHBIE pEaKIMU Ha
16 | KaTUOHBI. 2|1 1

Bcero: 32

Ilnanupyembie pe3yabTaThbl:

-YMeHue BBITIONHATEH pacueTHbIE peoOpa3oBanus GopMyJl, MPUMEHSITH
UX JJIS pelIeHHs Y4YeOHBIX XMMHYECKUX 3a7ad M 3a]ad, BO3SHHKAIONINX B
CME)XHBIX yUEOHBIX MPEIMETaX;

-VMeHHe MoIb30BaThCs XUMUYECKHUMH (POpPMYTIaMU M CAMOCTOSITEITHHO
COCTaBJIATh (OPMYJIBI 3aBHCHMOCTEH MEXIy BEIMYMHAMH HAa OCHOBE
000011I€HNs YACTHBIX CITy4YaeB U HKCIIEPUMEHTA;

-VMeHne pemnath 3aJadd M0 ypaBHEHHSIM U (OpMyJiaM, MPUMCHSTH
NOJMy4YeHHBIE yMEHHS [UIsl pelIeHHs] 3a7ad W3 XUMHUH, CMEXHBIX
OpEeIMETOB, IPAKTUKH;

- Bnagenue cucreMoil GyHKIIMOHAIBHBIX TOHATUH, (QYHKIIMOHAJIBHBIM
A3BIKOM U CUMBOJIMKOH, YMEHHUE CTPOUTH I'pa)UKH 3aBUCUMOCTH BEJIMYUH,
ONKCHIBAaTh HUX CBOWCTBA, MCIIOJIb30BAaTh (PYHKIMOHAIBHO-TpaduiecKue
OpeCTaBICHUs JUIl ONMCAaHMS U aHaJluW3a XHUMHUYECKUX 3a7ad MU
pEATBHBIX 3aBUCUMOCTEM.

- YrinyOneHue noyiy4eHHbIX 3HaHUH M0 XMMHHU C aKLIEHTOM Ha MOJyYeHHE HaBbIKOB

CaMOCTOSITEILHON HCCIIEI0BATEILCKOM pabOTHI.

-3aerHJIeHI/Ie IMOJTYYCHHBIX 3HAHUU HYTéM IMPOBCACHUS PA3JIMIHBIX OIIBITOB HA

0a3e XUMHUYECKO TabopaTopuu.



