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.

YTBep}K)IeHa IMPUKA30M

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

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

8-10 xmacc

Bo3spacT obyuaromuxcs: 14-17mer
Cpok ocBoenus: 34 yaca

r. Kuarucenn



IHosicHuTE/IbHAA 3alIUCKA

JlononuurenbHas obuieoOpa3oBaTenbHas nporpamma «llpakTnyeckas
XMMHS» COCTaBJIEHA HA OCHOBE HOPMATUBHBIX JOKYMEHTOB:

®enepanbublii 3akoH PO ot 29.12.2012 1. Ne 273-03 «O06 oOpazoBanuu
B Pocculickon denepanun»;

[Tpuka3 MunucrepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu ot
09.11.2018 r. Ne 196 «OO6 yrBepxaeHuu Ilopsiaka opraHuzanuu H
OCYHIECTBJICHHS]  00pa30BaTEIbHOM  JIEATENTBHOCTH MO  JOMOJHUTEIHHBIM
0011e00pa3oBaTeIbHBIM IPOrpaMMaM);

Pacnopsixxenne IlpaButensctBa Poccuiickoir @enepaunn ot 04.09.2014
Ne 1726-p «OO6 yrBepxknennu Konienuuu pa3BUTHSA JOTOJHUTEIBHOTO
oOpa3oBaHus JeTei»

HaHpaBHeHHOCTb nporpamMmmbl— €CTCCTBCHHOHAaYy4YHasd.

AKTYaJbHOCTH NPOTrPaMMBbl.

XuMHusT — HayyHas JUCHMIUIMHA, pa3BUBAIOIAs yMEHHUE JIOTHYECKU
MBICJTUTh, BHJIETh KOJMYECTBEHHYIO CTOPOHY MpeaMeTa (BElIecTBa) WU SIBJICHHM,
JenaTh BBIBOABI M 00001eHrss. OCOOCHHOCThIO JaHHOW MPOTrpaMMBbl SIBISETCS TO,
YTO B HEHM OCYIIIECTBIIACTCS MPOIEICBTUUYCCKAS TIOITOTOBKA ISl U3YUCHUS XUMHH B
NEePCIEKTHBE Ha YIIIyOJIEHHOM YPOBHE, BO3MOXKHOCTH ITO3HAKOMUTBHCS C BBOJIHBIMU
pasnuenamu; o0ydJaronuecs, KOTOpbIe MPOSIBUIN MOBBIMICHHBIN HHTEPEC K TEM WJIN
WHBIM T€MaM, MOTYT IPU TOMOIIH WHAWNBHIYATbLHON y4eOHO-HCCIIeI0BATEIHCKON
PabOTHI 03HAKOMUTHCS ¢ MaTEPHUAIIOM, KOTOPBIH BOOOIIIE HE U3ydaeTCsl B IIKOJIBHOM
porpaMme.

[IporpammMy OTIMYAET M 3CTETUYECKUM ACIIEKT, YPE3BBIYANHO BAXKHBIM JIJISI
dbopMUPOBaHUS HHTCILICKTYAJIPHOTO ITOTEHIMAIa OOYYarOIIUXCs, Pa3BUTHS HX
MMO3HABATEIBLHBIX HWHTEPECOB M TBOPYECKOHM AKTHBHOCTH, ITOCKOJIBKY TI'PaMOTHO
ITOCTaBJICHHBIC XHUMHYECKHE DKCIIEPUMEHTBI MOTYT OBITh OICHEHBI H C

ACTETHYECKOW TOYKHM 3peHusi. Ha 3aHATHSX IIMPOKO  MCHOJIbB3YETCS HATJISIIHBIN



MaTepHa,

BO3MOKHOCTH HOBBIX WMH(OPMAIIMOHHBIX TEXHOJIOTHN M TEXHUYECKUX CPEJICTB 00YyU
enus. CopepikaHue 3aHATHI HAINPaBJI€HO HA OCBOCHHE XMMHUYECKON TEPMUHOJIOIHH,
KOTOpPast UCMOJIB3YETCs JJIsl PELICHHSI 3aHUMATENIbHBIX 331a4, KOTOPbIE BIIOCIIEACTBUN
MOMOT'YT pe0siTaM MPUHUMATh y4acTHE B MIpaxX, KOHKypcaX, OJIMMIHajax. JJaHHbIi
KypC OCYIIECTBIISIET Yy4E€OHO-TPAKTUYECKOE 3HAKOMCTBO CO MHOTMMH pazjelaMu
XMMUH, YAOBJETBOPSET IMO3HABATEIbHBI MHTEpPEC K IMpoOJieMaM JaHHOW TOYHOU
HAaYKH, pa3BUBAET KPYro30p, yriayouser 3HaHUsI B JAHHON HAyYHOU IUCIUIUIMHE.

Ileparornuyeckas nesaecoo0pa3sHocTh. Kak M3BECTHO, XUMHUS CUUTAETCS B
IIKOJIE OJTHUM M3 CaMbIX CJIOKHBIX MIPEJIMETOB U BBI3BIBAET Y MHOTUX IIKOJIBHUKOB
HEJOTIOHUMAHUE U HENMPUSITHE C MEPBOTO Tojia 00yUEeHHUS.

Cpenu npuyuH TaKOro BOCIIPUSATHS MPEIMETa MOKHO Ha3BaTh JOCTATOYHO
00JbII0M 00BEM U SKIIEKTUYHOCTh Y4€OHOTO MaTepHala B IIKOJIbHBIX
nporpaMmax, a Takke HeJI0CTaTOUYHYI0 MOTUBUPOBAHHOCTD JIETEH K U3yUEHUIO
XUMHH.

Kpome Ttoro, B mnocnemnue roabl HAOMIOJAETCS COKpAIEHUE YacoB,
OTBOJUMBIX Ha XUMHIO. Jlameko He aiisi BceX JeTeld XMMHUS CTaHeT Oyaylei
npodeccueit, MoITOMy HMHTEpeC K NpeIMeTy MaaaeT, KaK TOJbKO BO3HHUKAIOT
CIIOXHOCTU B TOHMMAaHUW TEX WIM HMHBIX TEM, TPYJHOCTH B PEHICHUH 3ajad,
poOJIeMBbl MPU TPOBEACHUU JIabopaTOopHBIX padoT. IIIKOJIBPHUKM 9acTO CUUTAIOT,
YTO XUMHUYECKask TEOpUs CyXa U 3amyTaHa.

CoBepieHHO nHas To3uliusg GopMupyeTcs: y peOEHKa MTPU BOSHUKHOBEHUU
COOCTBEHHOM 3aMHTEPECOBAHHOCTH B H3YYCHUH MPEIMETA.

JlanHast oOpa3oBaTenbHasi MporpaMMa OpPHUEHTHUPOBaHA HA TO, YTOOBI
WHTEPEC K XMMHUHU BO3HHUK W 3aKpenwics Oliaroiapsi UCIOJIb30BAHUIO B OOYUCHHUH
MCCIEI0OBATEIBCKOr0 MOJIX0/a, MPU KOTOPOM JETH MOCTUTAIOT MPEAMET XUMHU
yepe3 COOCTBEHHOE yd4yeOHOe wucclenoBaHue. Takod TOAXOJ  IO3BOJISET
oOydJarommmMcs He TOJbKO OCBOUTH TOHSATHITHBIN armapaT v 3alIOMHUTh HEKOTOPHIE
BaXHbIE (AKTHI, HO U TOJYYUTh HABBIKA MPOBEIAEHUS CAMOCTOATEIHHOTO

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 TakK, 4TO B JaJbHEHIIEM BHUMAaHHUE 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 BOJIIEOHbIE MAHUITYJISIIIUH, a
KaK 3aHUMareibHass HEOOXOJIHMMOCTh, 0€3 KOTOpPOW HEBO3MOXHO OCYILECTBUTH
CTOJIb NPUBJIEKATEIbHBIE U1l HUX XUMUYECKHUE MPEBPALLICHUS.

Anpecat nporpammbl. [Iporpamma opuenTrpoBana Ha oOydaroniuxcs 10 kmacca.

dopma 00yueHusi— ouHasi, 1a00paTOpHBIC PaOOTHI.

®opMa opraHu3alnuu 3aHATHNA. B niporpamme couerarorcs
UHAUBUAYaTbHbIE (OPMBI PAOOTHI.
O0beM M CPOK 0CBOEHMSI MPOrPAMMBbI, pe:KUM 3aHATHI. CpOK OCBOCHUS

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

eau 1 3a1a44 MPOrpaMMbI
Heas mnporpammbl- oOydYeHHE NPAKTUYECKONM XUMUHU, pPa3BUTHE
€CTECTBEHHOHAYYHOI0 MHPOBO33PEHUS W JIMYHOCTHOM MOTHUBAlUUU K
MO3HAHUIO YE€PE3 UCCIEAOBATEIBCKYIO IESITEIbHOCTh B MPOLIECCE H3YUECHUS
XUMUHU.
3apaum:

Oobyuarwimue:

-J1aTh MPeCTaBICHNE 00 OCHOBHBIX MOHATHSIX HEOPTAaHNIECKON XUMHUH — aTOMax,
MOHAX W MOJIEKyJlaX; O KJIaCCH(PUKAINU HEOPTaHWYECKUX COCAUHEHUN Ha
KHUCJIOTBI, OCHOBAaHUS U COJIH;

-00y4YuTh OCHOBAM MPAKTHYECKOW XUMUU: aHATTU3Y U CUHTE3Y;

-HAY4YUTh NPUHIUIAM U METOJUKE MPOBEACHUS UCCIE0BATEIBCKON padOThI;
-00yuuTh paboTe C XUMHUYECKUMHU pEaKTUBAMU WM MPUOOpaAMU, MPOBEIACHUIO
MPOCTEHIINX JTA0OPATOPHBIX OMNEpaluii: HarpeB, MEPEeroHKa, SKCTPaKIIUs,

(GunpTpOBaHUE, B3BCIIMBAHUE U T.[I.;



-HAYYUTh CaMOCTOSITEJIbHO HaMeuaTh 3ajJlauy, CTaBUTh DKCIIEPUMEHT U OOBSICHATH
€ro pe3yJybTar.
-MIOJITOTOBUTH K U3YYCHUIO XUMUH Ha YTIyOJIEHHOM WU MPOSKTHOM YPOBHE.
Pa3BuBawomme:
-pa3BUTH HAOJIOIATEIBHOCTh U UCCIIEA0BATEIBCKUN HHTEPEC K MPUPOIHBIM SIBJICHUSIM;
-pa3BUTh Y 00YUaIOIINXCSI MHTEPEC K MO3HAHUIO, K TTPOBEACHUIO CAMOCTOSITEIHHBIX
HUCCIEeI0BAHMM;
- Pa3BUTh aKKypaTHOCTh, BHUMATEILHOCTh, CTPOTOCTh B COOJIIOJICHUH TPeOOBaHU I
TeXHUKHU 0€30ITaCHOCTH;
-BBIpa0OTaTh NIEPBOHAYATBHBIE HABBIKK PAOOTHI CO CIIEIUATLHON TUTEPATypPOH;
-c(OopMHUPOBATH M PA3BUTH MOJIOKUTEILHYIO MOTHBAIIUIO K JaJTbHEHUIIIEMY U3yUYCHHIO
€CTECTBEHHBIX HaYK;
-pa3BUTH MTO3HABATEIBHYIO 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 IIO3HABAEMOCTH OKPYIKAIOIIETO MHUPA U
HEO0OXOAMMOCTH IKOJOTUYECKH I'PAMOTHOT'O OTHOIIIEHHUS K Cpejie OOMTaHUS.
OT1auuuTebHASE 0COOEHHOCTH POrPaMMBbI:
Xumnueckas nadopatopust T «KBantopuym» o00pyaoBaHa COBPEMEHHBIM
BBICOKOTEXHOJIOTHYHBIM 000pymoBaHueM. OHO MO3BOJISET MPOBOAUTH MHOXKECTBO
WHTEPECHEUIINX  JKCIEPUMEHTOB W  J1abOpaTOpHBIX  paboT, a  Takke

ACMOHCTPAINOHHBIX 3aHSTUIA.

@DopMbI aTTECTAIMH
B mporiecce oOyueHust OCyIIEeCTBISETCS KOHTPOJb 32 YPOBHEM 3HAHUN M

yMEHUM  oOyuaromuxcs. 3HaHUS W YMEHHUS  IPOBEPSIIOTCS  MOCPEICTBOM



BBINIOJIHEHUSI O0YYaIOIMMHUCA NMPAKTUYECKUX PabOT B XMMUYECKON JabopaTopui,
MOJTOTOBKM CAMOCTOSITEIBHBIX MCCIEOBATENbCKUX Pab0T. YPOBEHb YCBOEHHUS
MPOrpaMMHOrO0  MaTepuajia OINpeAeNsaercs MO  pe3yjbTaTaM  BbIIOJHEHUS
nabopatopHbeix pador. KoHTpoiupyeTcs KadyecTBO BBIMOJHEHHUS J1a00paTOPHBIX

paboT 1O BCeM paszjieliaM.

Y4eOHBIN JIAH

Monaynb KonunuecTBo yacoB Bcero
8 KIacc 11
9 knacc 11
10 kmacc 12
Uroro 34

Conep:xanue nmporpaMMsl

8 ki1acc

1. TlpaBuna TexHUKH 0€30MMACHOCTH IPU paboTe ¢ Ta6OPaATOPHBIM
000pyOBaHUEM U PEAKTHUBAMHU.

2. TlpakTuueckue pabOTHI U IKCIIEPUMEHTAIbHBIC 33/1aUH.

Y4eOHo- TeMaTHYeCKUe TUIAHUPOBAHUE.

KoinyecTBo yacos
Ne Bcero B Tom 4ucie
n/n Tema Teopusi | IlpakTuka
BBoaHnoe 3ansatue. [IpaBuna
TEXHUKU O€30MaCHOCTH.
[IpakTtruueckas paborta
"[Ipu3HaKu XUMUYECKOU
1 peakuun'. 1 0,5 0,5
[IpakTrueckas pabota
"[IpuroToBieHre pacTBOPOB
ONPEICIICHHOU
2 KOHILIEHTpaluun" 1 0 1
[IpakTrueckas padota "Tumnsi
3 XUMHUYECKUX peakiuii” 1 0 1




[Ipaktuueckas paborta
"OnpeneneHne KayecTna
4 MOJIOYHBIX IPOAYKTOB" 2 1 1
[Ipaktuueckas pabota
"I'eneTnyeckas CBsI3b MEXKIY
5 KJIacCaMHM BelecTB'"" 2 1 1
[Ipaktuueckas pabora
6 "Peaknmu nonHoro oomexa" 2 0 2
"CBOMCTBa KHUCJIOT,
7 OCHOBaHUM, OKCHJ0B U coJiei" 2 0 2
Bcero: 11 2,5 8,5
9 knacc

Conep:xanne mporpaMMmsl

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

2. HpaKTI/IIIGCKI/Ie pa6OTI>I N SKCIICPUMCHTAJILHBIC 3a1a1N.

Y4eOHo-TeMaTH4YeCKOe NIJIAHMPOBAHHUE:

KoanuyecTBO 4acos

No B ToM uncie
n/n Tema Bcero | Teop. IIpakr.
1 | Th npu pabote ¢ 060pynOBaHHEM B XUM J1ab0paTOpUn 1 1 0
[Ip.p. Ne 1 Tlonydyenue kpucramuioruapara u3 0€3BoJHON

2 | COJIU ¥ U3yYEHHE €r0 CBOMCTB 1 0 1
[IpakTuueckas pabota Ne 2 VcnoBus mpoTeKaHUs

3 | XUMHYECKUX PEaKIUi MEXIy FIMEKTPOIUTAMH O KOHIIA 1 0 1

5 | [Ip.p. Ne 3 HMonmusle peakiuu 1 0 1

7 | Ip.p. Ne 4 OcyiecTBiaeHre LEMOYKU XUM IPEBpaILEHUN 1 0 1
[Ip.p. Ne 5 DkcnieprMeHTaIbHBIC 33[]a41 110 TEME

9 | «Iloarpymmna kuciopoaa» 2 0 2

11 | IIp.p. Ne 6 IlonyyeHne aMMuaka 1 ONBITHI C HUIM 1 0 1
[Ip.p. Ne 7 DkcniepuMeHTanbHbIE 33Ja4H 1O

13 | pacno3HaBaHMIO U MOJYYEHUIO BELECTB 2 0 2
[Ip.p. Ne 8 DkcnepuMeHTanbHbIE 3aJa4H 110 TEME

15 | «[loarpynmsl azoTa u yriaepoa» 1 0 1

Bcero: 11 10



https://лена24.рф/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81_%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%D0%B0/4.3.html
https://лена24.рф/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81_%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%D0%B0/4.3.html

10 xnacc

1. IlpaBuna TexHUKH 0€30MACHOCTU IPHU padboTe ¢ TaOOPATOPHBIM
000py/I0BaHUEM U PEAKTHBAMH.

2. IlpakTtuueckue pabOThI U SKCIIEPUMEHTAIIbHBIE 3a/1a4H.

VY4eOHO-TeMaTH4YEeCKOE IIIAHUPOBAHUE:!

No
/1 Tema 3ansTHS Bcero | Teop. | [Ipakr.

Beonubiii nactpykrax no Th.
[Ipaktuueckas pabora "KauecTBeHHOE
onpenenenne C, H u Cl B oprannueckux

1 | BemectBax" 1 1 0
[IpakTuueckas paborta "nmoaydeHue

2 | 9THIICHA U OIBITHI C HUM" 1 0 1
[TpakTryeckas padora "XumMudyeckue

3 | cBoiicTBa CIIUPTOB" 1 0 1
ITpakTudeckast pabora "Pemenue

4 | oKCTIepUMEHTAJIBHBIX 3a/1a4" 2 0 2
[TpakTrdeckas padota "Anbaeruab u
keToHbl" JIaGopaTOpHBI OMBIT

5 | "OkwucieHue dTaHoIa XpoOMOBO# CMeChi0" 2 0 2
[TpakTryeckas padora "KapOoHOBBIE

6 | kucmorsr" 1 0 1

7 | [IpakTryeckas pabora "YriaeBob!" 1 0 1
[IpakTtrueckas pabora "AMUHBI.

8 | AMunokucnoTsl. benkn." 2 0 2
[Ipaktuueckas padora "Unentudukanus

9 | opranmdeckux coequHEHUN." 1 0 1

p

HTroro: 12 1 11

I[Inanupyemble pe3yJibTAThI:

-YMeHue BBINOJIHATH pacueTHbIE MpeoOpa3zoBanus (HOpMyIl, MPUMEHATh UX IS
pelieHrs y4eOHBIX XMMHUYECKMX 3aJad M 3aJay, BO3HUKAIOIIUX B CMEXKHBIX

y4eOHBIX MpeaMETaX;



-YMeHHE MOJb30BaThCA XMMHUYECKMMH (OpMyJaMU U CaMOCTOSITEIIbHO
COCTaBIJIATh (HOPMYJIBI 3aBUCUMOCTEM MEXKIy BEIMYMHAMH Ha OCHOBE OOOOIIECHMS
YaCTHBIX CIIy4aeB U SKCIIEPUMEHTA;

-YMeHue pemarhs 3a7auu 1o ypaBHEHUSAM U (popmyiaM, TPUMEHSTh OJTYyYEHHbIE

YMCHUS NI pCHICHUA 3ada4 U3 XUMHU, CMCIKHBIX IIPCAMETOB, IMTPAKTHUKH,

-Bnanenue cucrteMoil GyHKUMOHANBHBIX MOHATUH, (DYHKIIMOHATIBHBIM SI3bIKOM U
CUMBOJIMKOM, YMEHHUE CTPOUTHh TIpauKH 3aBUCUMOCTH BEJIWYUH, OIUCHIBATH HX
CBOICTBA, UCTOIB30BATh () YHKIIMOHATBHO-TpadUUECKUe MPeICTaBICHUS sl OMUCAHUS
Y aHAJIM3a XMMHUYECKHUX 33/1a4 U PEaJIbHbIX 3aBUCUMOCTEM.

- Yriy6ieHre nony4yeHHbIX 3HAaHUM 110 XMMUU C aKLIEHTOM Ha MOJy4YE€HHUE HaBbIKOB

CaMOCTOSITCJIbHOU HCCHGHOB&TGHBCKOﬁ pa6OTI)I.

-3aKp€HH€HI/IC IMOJIYYCHHBIX 3HaAHUU HyTéM MMPOBCACHUS PA3JIMIHBIX OIIBITOB HA base

XUMUYECKOU JTa00paToOpuHu.



