INocynapctBeHHOE Or0MKeTHOE MpodhecCuoHanbHOE 00Pa30BATENBHOE YUPEKICHUE
Jlenunrpazackoit o6nactu « KMHrHuCennceKui KomieI K TEXHOJIOTMU U CEPBUCA»

CTPYKTYpHOE nojapasaeneHue «/lerckuii texnonapk «KBantopuym»

Paccmorpeno nenparornueckum coetoM ['BITOY JIO «KKT u Cx»
[Ipotokou ot «27 aBrycta» 2025 roga Ne 1

CornacoBaHo: 3amMecTuTeNb AupekTopa-pykoBoautens «IT «KBanTopuym»
«27» aBrycra 2025 r.

YTBepKIeHa TPUKA30M
I'BITIOY JIO «KKT u C» ot «29» aBrycra 2025 r. Ne 70-O

HOHOJ’IHHTGHBH&H O6III€p33BI/IBaIOHIaSI ImporpamMmma
«l'[paxnmecrcaa XUMMUA

10 xnacc

Bo3zpacT obyuaromuxcs: 15-17ner
Cpok ocBoenus: 34 yaca

r. Kuarucenn



IHosicHuTe/IbHAA 3alIUCKA

JononnurensbHas oOueoOpa3zoBarenpHas nporpamMma «IllpakTudeckas
XHMHUSD» COCTABJIEHA HA OCHOBE HOPMATUBHBIX TOKYMEHTOB:

®enepanbublii 3akoH PO ot 29.12.2012 1. Ne 273-03 «O6 obOpa3zoBaHuu B
Poccuiickoit @enepannmn»;

[Ipuka3 MunuctepcTBa oOpa3zoBanusa U Hayku Poccuiickoit ®@enepauuu ot
09.11.2018 r. Ne 196 «O06 ytBepxknenun [lopsaka opraHu3aluyi U OCYLIECTBICHUS
o0pa3oBaTeIbHOM JEATEIBHOCTH MO JOMOJHUTEIBHBIM 0011€00pa3oBaTeIbHbIM
porpaMmam;

Pacnopsixenne IlpaBurensctBa Poccuiickoir @eaeparuu ot 04.09.2014 Ne
1726-p «O6 yrBepxkaenun KoHnenuu pa3BUTUs JOTOJIHUTEIBHOTO 00pa30BaHUs
JeTeN»

HaHpaBHeHHOCTb nporpamMmmal — €CTCCTBCHHOHAaYy4YHas.

AKTYaJIbHOCTH NPOTrPaMMBbI.

XuMHUs — Hay4dHas JUCIUIUIMHA, pa3BUBAIONIAsg YMEHHE JIOTHYECKHU
MBICIIUTh, BUJIETh KOJUYECTBEHHYIO CTOPOHY MpeaMeTa (BEUIeCTBA) W SIBICHUMH,
JenaTh BBIBOABI M 00001eHrss. OCOOCHHOCThIO JaHHOW MPOTrpaMMBbl SIBISETCS TO,
YTO B HEW OCYIIECTBIISETCS MPONEAECBTHYECKAs MOITOTOBKA JJIs1 U3YUYCHUS] XUMUH B
NEePCIEKTHBE Ha YIIIyOJIEHHOM YPOBHE, BO3MOKHOCTH ITO3HAKOMUTBHCS C BBOJIHBIMHU
pasnenamu; o0ydaroniuecs, KOTOpbie MPOSIBUIIN TOBBIIICHHBINH HHTEPEC K TeM WJIN
WHBIM TE€MaM, MOTYT IPU MOMOIIY UHAUBUAYAIBHON y4eOHO-UCCIIEA0BATEIHCKOU
PabOTHI 03HAKOMUTHCS ¢ MaTEPHUAIIOM, KOTOPBIH BOOOIIIE HE U3ydaeTCsl B IIKOJIBHOM
porpamMmmMme.

[IporpammMy OTIMYAET U 3CTETUYECKUM ACIIEKT, YPE3BBIYANHO BAXKHBIN IS
dbopMUPOBaHUS HHTCILICKTYAJIPHOTO ITOTEHIMAIa OOYYarOIIUXCs, Pa3BUTHS HX
MO3HABATEJILHBIX WHTEPECOB W TBOPYECKONW AKTUBHOCTH, ITOCKOJBKY T'PaMOTHO
MOCTABJICHHBICE XHMHYECKHE OKCIIEPUMEHTHI MOTYT OBITh OIICHEHBI U C
ACTETUYECKOW TOYKHM 3peHusi. Ha 3aHATUSX IIMPOKO  MCHOJb3YETCs HATJISIHBIN

MaTepHa,



BO3MOYKHOCTH HOBBIX HMH()OPMAIIMOHHBIX TEXHOJIOIUNA M TEXHUYECKUX CPEJCTB 00yY
enust. ColepkaHre 3aHsATHI HANPABIECHO HA OCBOCHHE XMMHUYECKOM TEPMHHOJIOIUH,
KOTOpasi UCIOJIb3YETCS LISl PEILICHUS 3aHUMATENbHBIX 337a4, KOTOPBIE BIIOCIIEICTBUN
MOMOT'YT pe0siTaM MPUHUMATh Y4acTUE B MIPax, KOHKypcax, oaummnuagax. JlaHHbli
KypC OCYIIECTBIISIET Yy4E€OHO-TPAKTUYECKOE 3HAKOMCTBO CO MHOTMMH pa3elaMu
XMMUH, YAOBJIETBOPSET MO3HABATENbHBI HHTEpPEC K IMpoOJieMaM JaHHOW TOYHOU
HAYyKH, pa3BUBAET KPYTro30p, Yriayoser 3HaHusl B JAHHON HayYHOU AUCHUIUIMHE.

Ileparornyeckas nesaecoo0pa3sHocTb. Kak M3BECTHO, XUMHUS CUUTAETCS B
IIKOJIE OJTHUM M3 CAMBIX CJIOKHBIX IIPEJIMETOB U BBI3BIBAET Y MHOTUX HIKOJIBHUKOB
HEJOMOHUMAHUE U HENMPUSITHE C NEPBOTO rojla 00yUeHHUS.

Cpenu npuyuH TaKoro BOCHPUATHSA MPEIMETA MOKHO Ha3BaTh JOCTATOYHO
00JbII0M 00BEM U SKIIEKTUYHOCTh Y4€OHOTO MaTepHala B IIKOJIbHBIX
nIporpaMMax, a Takke€ HeI0CTaTOYHYI0 MOTUBUPOBAHHOCTh JETEN K U3YUEHUIO
XUMHUH.

Kpome Toro, B mocnemnue roabsl HAOMIOJAETCS COKpAIlEHHE YacoB,
OTBOJUMBIX Ha XUMHIO. Jlamexko He aiisg BceX JeTeld XMMHUS CTaHeT Oyaylei
npodeccueit, MoITOMy HMHTEpeC K NpeIMeTy MajaeT, KaK TOJbKO BO3HHUKAIOT
CJI0KHOCTM B IOHUMAaHWM TE€X WM HUHBIX TEM, TPYJHOCTH B PELICHUM 3ajad,
poOJieMbl MPU TIPOBEACHUU J1abopaTopHBIX padoT. IIIKOJIBPHUKKM 9acTO CUUTAIOT,
YTO XMMHUYECKasi TEOPUS CyXa U 3aIlyTaHa.

CoBepiieHHO MHas To3uliusg GopMupyeTcs: y peOEHKa MPU BOSHUKHOBEHUU
COOCTBEHHOM 3aMHTEPECOBAHHOCTH B U3YUYEHUU IIPEIMETA.

JlanHast oOpa3oBaTenbHasi MporpaMMa OpPHUEHTHUPOBaHA HA TO, YTOOBI
MHTEepeC K XMMHUHM BO3HHUK U 3aKpenuics Ojarogaps HUCIOJIb30BaHUIO B 00yYEHUH
HCCIIEI0BATEIBCKOr0 MOAXO0Aa, IMPU KOTOPOM JETHU IOCTUTAKT MIPEAMET XUMHHU
yepe3 COOCTBEHHOE yd4yeOHOe wucclenoBaHue. Takod TOAXOJ  IO3BOJISIET
00y4aroUIMMCs He TOJIbKO OCBOUTD MOHSITHIHBIN anmapaT U 3alIOMHUTh HEKOTOPHIE
BaXHBIE (AKTB, HO W TIOJYYUTh HABBIKM TMPOBEJACHHUS CaMOCTOSTEIHHOTO

HCCICA0BaHUA, KOTOPBIC MOI'YT OBITH MOJIC3HBI JJIs HOCH@I{YIOH_IGI\/II caMopcain3alnnunu



B J000M npyroil obmactu y4yeOHOM U B OyaymeM npodeccrHoHaIbHOM
NEATEITBHOCTH.

IIporpamMmma BBICTpOEHA Tak, 4TO B JAJbHEHIIEM BHHUMAaHHUE JETEH Ha
3aHATHSX HANpPaBJICHO Ha BHINIOJHEHHE OMNbITa, H3y4Y€HUE, HAOJIOJEHUE W
(uKkcalMio ero pe3yiabTaToB BO BCEX MOAPOOHOCTAX. B 3TOM ciyyae mpuémsl u
JEHCTBUSL BOCIPUHUMAIOTCS 00YUYaIOIUMHKCS HE KaK BOJILIEOHbIE MAHUITYIISLINH, a
KaK 3aHUMareibHass HEOOXOJIHMMOCTh, 0€3 KOTOpPOW HEBO3MOXHO OCYILECTBUTH
CTOJIb NPUBJIEKATEIbHBIE U1l HUX XUMUYECKHUE MPEBPALLICHUS.

Anpecat nporpammbl. [Iporpamma opuenTrpoBana Ha oOydaroniuxcs 10 kmacca.

®opma 00y4eHHsI — OUHAs], TPAKTHYECKUE PAOOTHI.

®opMa opraHu3alnuu 3aHATHNA. B niporpamme couerarorcs
UHAUBUAYaTbHbIE (OPMBI PAOOTHI.
O0beM U CPOK 0CBOEHMSI POrPaMMBbI, pe:kuM 3aHATHH. CpOK OCBOEHUS

IMpOrpaMmabl OIIPCACIIACTCA y‘l€6HBIM IIJIaHOM M KaJICHIAPHBIM I‘pa(l)I/IKOM.

eau 1 3a1a44 MPOrpaMMbI
Heas mporpammbl — 00y4YeHHE NPAKTUYECKON XUMHUH, Pa3BUTHE
€CTECTBEHHOHAYYHOI0 MHPOBO33PEHUS W JIMYHOCTHOM MOTHUBAlUUU K
MO3HAHUIO YE€PE3 UCCIEAOBATEIBCKYIO IESITEIbHOCTh B MPOLIECCE H3YUECHUS
XUMUHU.
3apaum:

Oobyuarwimue:

-JIaTh TPEJICTABIIEHNE 00 OCHOBHBIX MOHSATUAX OPTAHUYECKOW XHUMHUU — aTOMax,
MOHAX M MOJEKYJaX; O TMOHSATHUM TOMOJIOTMYECKHMU psii W H30MEp; O
KJIacCU(DUKAIIUU OPTAaHNYECKUX COSTUHEHUMH;

- 00yYUTh OCHOBaM MPAKTUYECKOW XUMHUU: aHAIN3Y U CUHTE3Y;

- yI1yOUTh HaBBIKH MPOBEJCHUS IKCIIEPUMEHTAILHON pabOoTHI;

-00yuuTh paboTe C XUMHUYECKUMHU pEaKTUBAMU M TPHOOpaMH, MPOBEICHHUIO
MPOCTEHIINX JTA0OPATOPHBIX OMNEpaluii: HarpeB, MEPEeroHKa, SKCTPaKIIUs,

(GunpTpOBaHUE, B3BCIIMBAHUE U T.[I.;



-HAYYUTh CaMOCTOSITEJIbHO HaMeuaTh 3ajJlauy, CTaBUTh DKCIIEPUMEHT U OOBSICHATH

€ro pe3yJybTar.

-IOJITOTOBUTH K U3YYCHUIO XUMUH Ha YTIyOJIEHHOM WU MPOESKTHOM YPOBHE.

Pa3BuBawomme:

-pa3BUTH HAOJIOIATEIBHOCTh U UCCIIEA0BATEIBCKUN HHTEPEC K MPUPOIHBIM SIBJICHUSIM;

-pa3BUTh Y 00YUaIOIINXCSI MHTEPEC K MO3HAHUIO, K TTPOBEACHUIO CAMOCTOSITEIHHBIX

HUCCIEeI0BAHMM;

- Pa3BUTh aKKYPaTHOCTh, BHUMATEIBLHOCTh, CTPOTOCTh B COOJIIO/ICHUH TpeOOBaHU I

TeXHUKHU 0€30ITaCHOCTH;

-BBIpa0OTaTh NIEPBOHAYATBHBIE HABBIKK PAOOTHI CO CIIEIUATLHON TUTEPATypPOH;

-c(OopMHUPOBATH M PA3BUTH MOJIOKUTEILHYIO MOTHBAIIUIO K JaJTbHEHUIIIEMY U3yUYCHHIO

€CTECTBEHHBIX HaYK;

-pa3BUTH MMO3HABATEIBbHYIO U TBOPUECKYIO AKTUBHOCTD;

-pa3BUTh ACTETHUECKOE BOCIIPUSATUE CTPYKTYPHI, POPMYJT XUMUYECKUX DJIEMECHTOB,

pe3yibTaTta COOCTBEHHOM eI TEIHHOCTH.

BocnuraresbHble:

- BOCIIMTATh KOJIJICKTUBU3M;

-BOCIIUTATh MPABUIILHBINA MOJIXOJ K OpraHU3allMu CBOETO J10CYTa,;

-BOCTIMTATh YOCKJICHHOCTh B TIO3HABAEMOCTH OKPYKAIOIIETr0 MUpa U

HEO0OXOAMMOCTH IKOJOTUYECKH I'PAMOTHOT'O OTHOIIIEHHUS K Cpejie OOMTaHUS.
OT1auyuTeIbHASE 0COOEHHOCTH POrPaMMBbI:

Xumnueckass mabopatopusi AT «KBantopumym» o000pymoBaHa COBPEMEHHBIM

BBICOKOTEXHOJIOTUYHBIM 000py/0BaHHEeM. OHO TMO3BOJISIET MPOBOJAUTH MHOYKECTBO

WHTEPECHEUIINX  DKCIIEPUMEHTOB W J1aboOpaTOpHBIX  paboT, a  TaKke

ACMOHCTPAINOHHBIX 3aHSTUIA.

@DopMbl aTTECTAIMH
B npouecce oOydeHHs OCYIIECTBISETCS KOHTPOJb 3a YPOBHEM 3HAHUW W YMEHHUM
oOyyarolmuxcsa. 3HaHUSI W yMEHUS TPOBEPSIOTCS  MOCPEICTBOM  BBIMIOJIHEHUS

oOy4JarolmuMHUCsT TPAKTUYECKUX padoT B XHMMHYECKOM J1abopaTopuu, MOATOTOBKHU



CaMOCTOSITEJIbHBIX HCCIIEOBATENIbCKUX PAOOT. YPOBEHb YCBOEHHS MPOTrPAMMHOIO
Marepuajia OMNpeAessseTcs IO pe3yJbTaTaM BBINOJIHEHUS JIA0OPAaTOPHBIX pPadoT.
KoHTponupyercs kauecTBO BBIIIOJIHEHUS JIA0OPATOPHBIX padOT 10 BCEM pa3jeiam.

Y4eOHBIN JIAH

KonnuecTBO 4acoB B HEIEIIO KonnuecTBO 4acoB BCETO
1 34
Hroro 34

Coaepxanue nmporpaMMsl

1. IlpaBuna TexHukH 0€30MACHOCTH IPU paboTe ¢ TaOOPATOPHBIM
000py/I0BaHUEM U PEAKTHBAMH.

2. IlpakTtrueckue pabOThI U SKCIIEPUMEHTAIIbHBIC 3a/1a4H.

Y4eOHO-TeMaTHYeCKOe NIJIAHUPOBAHME:

KosnyecTBo yacos

Ne B Tom umncie
n/n Tema Bcero | Teop. IIpakr.

Tb npu pabote ¢ 000pynOBaHHEM B XHM 1 1 0
1 JabopaTtopuu

IIp.p. Ne 1 Onpenenenne kKaueCTBEHHOTO COCTaBa 1 0 1
5 OpPraHHYECcKOro BellecTBa

[Ip.p. Ne 2 M3roTtoBienue Moienei MOJIEKYI 9 1 1
3 OpraHUYECKUX BEILEeCTB

[Ip.p. Ne 3 TlonydyeHue MeTaHa, U3y4eHUE €ro 5 1 1

CBOICTB
4

[Ip.p. Ne 4 TlonydeHue aTUICHA ¥ U3YYCHHE €TO 5 1 1

CBOICTB
5
6 [Ip.p. Ne 5 TlonydeHue aneTUIEHA U OTBITH C HUM 2 1 1
7 IIp.p. Ne 6 TTosryuenune 6pomaTana 2 1 1

[Ip.p. Ne 7 Cunrte3 nubpomdTana 2 1 1
8

[Ip.p. Ne 8 Tlonyuyenue anerona. CoiictBa 9 1 1
9 CKUTIUAapa




[Ip.p. Ne 9 TlonyueHue yKCyCHOM KUCIIOTHI U 9 1 1
HU3y4YEHUE €€ CBOWCTB
10
11 | IIp.p. Ne 10 Cunre3 aTunanerarta 2 1 1
12 | IIp.p. Ne 11 Bosronka nadranuna. [lomydenne 5 1 1
n30aMHJIaIeTaTa
13
[Ip.p. Ne 12 I'maponus kpaxmaia 2 1 1
14 | Ip.p. Ne 13 Unentudukanust opraHMIecKux 5 1 1
COCMHEHU N
15
[Ip.p. Ne 14 PacniozHaBanue miacTMace 2 1 1
16 | IIp.p. Ne 15 Pacrio3naBanue BOJIOKOH 2 1 1
17 | Ip.p. Ne 16 CepebOpenue 2 1 1
[Ip.p. Ne 17 CunTe3 kpacuTenss aHUITMHOBOTO 5 1 1
royryooro
Bcero: 34 17 17

Ilnanupyemble pe3yJibTaThI:

-YMeHue BBINONHITHh pacueTHBIC MPeoOpa3oBaHus (GOpMyI, MPUMEHITh UX IS
pemieHns: y4eOHBIX XHMHUYECKMX 3a7ad M 3aJad, BO3HUKAMOIIUX B CMEXKHBIX
y4eOHBIX TIPeIMETaX;

-VMeHHE TIONB30BaThCS XHMUYECKUMH (OpMylTaMH U CaMOCTOSATEIHHO
COCTaBJIATH (HOPMYJIBI 3aBUCHMOCTEH MEXJy BEIMYMHAMU Ha OCHOBE OOOOIICHUS
YAaCTHBIX CIy9aeB M SKCIICPUMEHTA;

-YMeHue pemath 3a/1a4u M0 ypaBHEHHUSIM B (pOpMyJiaM, IPUMEHSAThH MOTyYECHHBIC

YMCHU OJIA PCIOCHUA 3aAa4 U3 XUMHUHU, CMCIKHBIX ITPCAMCTOB, IIPAKTHUKH,

- Bnagenue cucreMoit GyHKIIMOHAIBHBIX MOHATUN, (YHKIIMOHAIHHBIM SI3IKOM U
CUMBOJIMKOM, YMEHHE CTpPOUTHh TpapuKH 3aBUCHUMOCTH BEIWYWH, OIUCHIBATH HX
CBOICTBA, HCTIOIH30BaTh () YHKIIMOHATBLHO-TpadhUUECKUE TPEICTABICHUS ISl OMTUCAHUS
Y aHAJIN3a XUMUYECKUX 3a/1a4 U PEATbHBIX 3aBUCUMOCTEM.

- Yry0OieHne moTy4eHHBIX 3HAHUH 110 XMMUU C aKIIEHTOM Ha TIOJTy4YeHUE HaBBIKOB

CaMOCTOSITEJIbHON UCCIE0BATEIbCKON pabOTHI.



-3akperuieHue MoTy4eHHbIX 3HAaHUH TyTEM MTPOBEIECHUSI PA3IMYHbIX ONBITOB Ha 0a3e

XUMUYECKOU Tab0opaTopuHu.



