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CornacoBaHo: 3aMeCTUTEIb qupeKTopa-pykoBoautens « AT «KBaHntopuym»

«29» aBrycra 2023 r.

YTBepxKICHA NPUKA30M

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

JlonomHuTenbHAs 00IIepa3BUBAtOIIas MporpaMma
«IIpakTHYecKkass XuMus»

8 kiacc

Bo3spact odyuatomuxcs: 14-15 net
Cpok ocBoenusi: 34 yaca

r. Kuarucenn



IHosicHuTe/IbHASA 3aNIUCKA

JomonauTenpHas oOmieoOpazoBarenbHas nporpamma «lIpakTuyeckas
XHMHMS» COCTaBJIEHA HA OCHOBE HOPMATHUBHBIX TOKYMEHTOB:

®enepanbhblil 3akoH PO ot 29.12.2012 1. Ne 273-03 «O6 oOpazoBaHuu
B Poccuiickon denepanuny;

[Tpuka3z MunucrepcTBa 00pa3zoBanus U Hayku Poccutickoit deaeparuu ot
09.11.2018 1. Ne 196 «O6 yrBepxaenuun Ilopsiaka opraHuzanuu U
OCYUIIECTBJICHUSI 00pa30BaTENbHON  JACSATENBHOCTH IO  JIOMOJHUTEIbHBIM
00111e00pa30BaTENbHBIM IPOrPaMMam»;

Pacnopskenue IIpaBurensctBa Poccuiickonn ®@enepannn ot 04.09.2014
Ne 1726-p «O6 yrBepxkaeHun KoHlenmuu pa3BUTHS —JOTOJHUTEIHHOTO
00pa3oBaHuUs JIETEI»

HaﬂpaBHeHHOCTb nporpaMMbl— €CCTCCTBCHHOHAYYHasl.

AKTYaJIbHOCTH NPOrPaMMBbl.

XuMusiT — Hay4dHas [JUCLUINIMHA, pPAa3BUBAIOIIAS YMEHHUE JIOTUYECKHU
MBICIUTh, BUJETh KOJIMYECTBEHHYIO CTOPOHY IpeameTa (BEIIECTBA) U SIBJICHUMU,
JienaTh BRIBOJIBI M 00001eHnss. OCOOCHHOCTHIO TAaHHOW MPOTPAMMBI SIBIISIETCS TO,
YTO B HEW OCYLLIECTBIISICTCS ITPOIEIEBTUYECKAsI IOATOTOBKA JIJISI U3YUYEHUs XUMUU B
MEePCIEKTUBE HA YIIIyOJIEHHOM YPOBHE, BO3MOXKHOCTb ITO3HAKOMUTHCS C BBOJTHBIMU
paznenamu; o0yJaromuecs, KOTOpbIe MPOSIBUIU MOBHIIIICHHBIM UHTEPEC K TEM HIIN
WHBIM TéMaM, MOTYT NP MOMOIIM UHIUBUIYaTbHON y4eOHO-UCCIIEA0BATEIHLCKOM
paboThl 03HAKOMUTHCS C MaTEPUATIOM, KOTOPHIH BOOOIIIE HE M3yUYaeTCsl B IIKOJIbHOM
IporpaMMe.

[IporpamMmy OTIIMYAET M DCTETUUECKUM ACIIEKT, YPE3BBIYAWNHO BAXKHBIN IS
bopMHpPOBaHUS HMHTEIUVICKTYAIBHOTO TOTEHIIMAda OOYYarOIINXCS, Pa3BUTHS UX
[TI03HABATEIbHBIX WHTEPECOB M TBOPYECKOM AKTHUBHOCTH, IOCKOJBKY TI'PaMOTHO
MOCTaBJICHHBIE XUMHUYECKHE OJKCIIEPUMEHThI MOTYT OBITh OIIGHEHBI H C
ACTETUYECKOM TOYKHM 3peHus. Ha 3aHATUSAX IMPOKO  UCHOJIBb3YETCs HATIISIIHBIN

Marepua,



BO3MOKHOCTH HOBBIX HMH(DOPMAITMOHHBIX TEXHOJIOTUH ¥ TEXHHUUYECKUX CPEICTB 00yY

enusi. CozieprkaHue 3aHATHI HAIMPaBICHO HA OCBOCHUE XUMHUYECKOW TEPMHUHOJIOTUH,
KOTOpasi UCIIOIB3YETCs IS PEIICHHUS 3aHIMAaTEITLHBIX 3a7a4, KOTOPBIE BITIOCIICICTBIH
MIOMOTYT pe0sSTaM MPUHUMATh YYacTHUE B MIPax, KOHKypcax, OJUMIHaaax. JlaHHbIH
KypC OCYIIECTBISICT Y4eOHO-TIPAKTHYECKOE 3HAKOMCTBO CO MHOTHUMH pasJeliaMH
XHMHUH, yJIOBJIETBOPSET IMO3HABATENBHBIA HHTEpEC K MpoOJieMaM JaHHOW TOYHOU
HAYKH, pa3BUBACT KPYTro30p, YIIyOssieT 3HaHUS B JJAHHON HAyYHOU JUCIIATUTHHE.

IMenarornyeckas mesjecoodpa3HocThb. Kak M3BECTHO, XUMUS CIUTACTCS B
IITKOJIC OJHUM M3 CaMBIX CJIOKHBIX MPEIMETOB M BBI3BIBAET Y MHOTHX ITKOJIBHIUKOB
HEJOMOHNMAaHNE U HETPUSATHUE C TIEPBOTO ToJ/1a 00yUeHUSI.

Cpenu prYMH TAKOTO BOCIIPHSITHSI MPEIMETa MOKHO HAa3BaTh JOCTATOYHO
00Jb1I0M 00BEM U SKIIEKTHYHOCTh Yy4€OHOT0 MaTepHalia B IIKOJIbHBIX
nmporpaMmax, a TaK’ke HeJJOCTaTOYHYI0 MOTHBHPOBAHHOCTH JIETEH K U3YUICHHUIO
XAMHH.

Kpome Toro, B mocmemnue Troabl HAOMIOJACTCS COKpAIIEHHUE YacoB,
OTBOAMMBIX Ha XHMHIO. Jlameko He s Bcex ACTed XUMHUSI CTaHET OymyIieu
npodeccueii, MoATOMy HHTEpeC K MPEAMETY MagaeT, KaKk TOJbKO BO3HHKAIOT
CIIO)KHOCTH B TIOHMMaHUW TeX WU WHBIX TeM, TPYJHOCTH B PEIICHUU 3ajad,
po0JIeMbl TIPU TIPOBEJIEHNUHU J1a0OpaTOpHBIX PadoT. IIIKOIBHUKK YacTO CUHUTAIOT,
YTO XUMHUYECKasi TEOPHUS CyXa U 3alyTaHa.

CosepiiieHHO MHas o3ulius GOpMHUpPYETCsl y peOEHKa MPYU BOSHUKHOBEHHUH
COOCTBEHHOM 3aMHTEPECOBAHHOCTH B U3YYCHHUHU MTPEIMETA.

JlanHast oOpa3oBartesibHasi MOporpaMMa OpPHUEHTUPOBaHA HA TO, YTOOBI
WHTEPEC K XUMHUHU BO3HUK W 3aKpENUiICS OJlarofaps WCIOJIb30BAHUI0 B O0yUEeHUU
MCCIIEIOBATENLCKOTO TMOAX0/a, MPU KOTOPOM JETH MOCTUTAIOT MPEAMET XUMUHU
yepe3 COOCTBEHHOE YyueOHOEe WCCleloBaHMe. [aKol TOJIXOJ  IO3BOJISET
00yJaromUMCs HE TOJIBKO OCBOWTH IMTOHATHIHBIN armapaT | 3alIOMHUATH HEKOTOPHIE
BaXHbIC (aKThl, HO W TIOJYYHTh HABBIKHM TIPOBEACHUS CaMOCTOSATEIHLHOTO

HCCIICTOBAHUA, KOTOPBIC MOT'YT OBITH ITOJIE3HBI JJIA nocnez[y}omeﬁ caMopcain3alu



B J000i npyroit obmactu yueOHOM u B OyaymeMm MpodeccHOHANbHOM
TEeSITETTHHOCTH.

[lporpamMma BBICTpOCHA Tak, YTO B JajbHEWIIEM BHUMaHUE JETeH Ha
3aHSATHSX HANpPaBICHO HAa BBHIMOJIHEHUE OIBITA, W3y4eHHE, HAOIOJCHHE U
(uKcanuio ero pe3yjabTaTOB BO BCEX MOIPOOHOCTSX. B 3TOM cityuae mpuémsl u
JEWCTBHSI BOCHPUHUMAIOTCSI O0YYaIONIMMUCS HE KaK BOJIICOHBIC MAaHUITYJISIHH, a
KaK 3aHUMaTelIbHas HEOOXOIUMOCTh, 0€3 KOTOPOW HEBO3MOXKHO OCYIIECTBHUTH
CTOJIb TIPUBIICKATEIIBHBIC JJI1 HUX XHMUYECKUE MTPEBPAICHHUSI.

Anxpecat nporpammbl. [IporpamMma opreHTHpOBaHA Ha BO3PACT OOYyYArOIIUXCS

14-15 ner.

®opma o0ydeHusi— 0yHasi, JJaOOpaTOpHbIC PAOOTHI.

dopma opranu3anuu 3aHATUI. B mporpamme couerarorcs
WHIUBUyaIbHBIE (DOPMBI PAOOTHI.
O0beM U CPOK OCBOEHHSI MPOrPaAaMMBbl, PeKuM 3aHATHH. CPOK OCBOEHUS

IIporpaMmsal OIIPpCACIIACTCA y‘Ie6HI>IM IJIAHOM U KaJICHAAPHbIM I‘paq)HKOM.

esn 1 3a1a4u NPpOrpamMmbl
Hear mnporpaMmmbl- 00ydeHUE MPAKTUYECKOW XWMHUHU, Pa3BUTHE
€CTECTBEHHOHAYYHOTO MHPOBO33PE€HHSI M JIMYHOCTHOM MOTHBAUUU K
MO3HAHUIO YEepe3 MCCIIEOBATENbCKYIO JESITENIBHOCTh B MPOLIECCE U3YUECHUS
XUMUH.
3apaun:

Ooyuaromue:

-JIaTh MIPEJICTaBJICHHE 00 OCHOBHBIX MOHATUSIX HEOPTAHUYECKOM XUMUHU — aTOMaXx,
MOHAX M MOJIEKYyJIaX; O KJIacCU(UKALUM HEOPraHMYEeCKUX COCAUHEHMH Ha
KHCJIOTBI, OCHOBAHUS U COJIU;

-00y4nTh OCHOBaM MPAKTUYECKON XUMUU: aHAJIU3Y U CUHTE3Y;

-HAYYUTh TPUHIIMIIAM ¥ METOJUKE MMPOBEACHUS UCCIIEI0OBATEIHCKON pabOTHI;



-00y4nTh paboTe ¢ XUMHUYECKHUMH pPEaKTUBAMU W TMPUOOpAMH, TPOBEIACHHUIO
MPOCTEUIUX  JIAOOPATOPHBIX ~ OIEpaIuii: HarpeB, IEePEroHKa, SKCTPAKITHUS,
(buabTpOBaHKE, B3BEIIMBAHKE U T.1.;
-HAy4YUTh CAMOCTOSITEJIbHO HaMeydaTh 3a/1ady, CTABUTh SKCIEPUMEHT U OOBIACHSTH
€ro pe3yJbTar.
-MIOJITOTOBUTH K U3yUYEHUIO XUMUU HA YTITyOJIEHHOM WU IIPOEKTHOM YPOBHE.
Pa3BuBarmniue:
-pa3BUThH HAOIIOAATEILHOCTh U UCCIIEIOBATEILCKAM HHTEPEC K TPUPOIHBIM SIBJICHUSIM;
-pa3BUTh Yy 00YUYAIOIIUXCSl MHTEPEC K MO3HAHUIO, K TPOBEICHUIO CAMOCTOSTEIIbHBIX
HCCIICIOBAHUN;
- pa3BUTh aKKYpPaTHOCTh, BHUMATEIIBHOCTh, CTPOTOCTh B COOJIIOZICHUN TPEOOBAHUIM
TEXHUKHU 0€30IIaCHOCTH;
-BbIpabOTaTh MEPBOHAYAIbHBIE HABBIKA PA0OTHI CO CIIEIIMAILHON JIUTEPATYPOH;
-c(hOpMUPOBATH U PA3BUTH MOJOKUTEIHHYIO MOTUBAIIUIO K JIaJIbHEHIIIEMY U3YUYEHUIO
€CTECTBEHHBIX HaYK;
-pa3BUTh MO3HABATEIIBHYIO U TBOPUYECKYIO AKTUBHOCTb;
-pa3BUTh AICTETUYECKOE BOCIIPUATHE CTPYKTYPHI, (HOPMYIT XUMUYECKUX DJIEMEHTOB,
pe3ysbTaTa COOCTBEHHOM JIESITEIbHOCTH.
BocnurarenbHbie:
- BOCIIUTATh KOJUICKTUBU3M,;
-BOCIIMTATh MPABUIIBHBIN NTOAX0/I K OPraHU3alMU CBOETO J0CYTa;
-BOCTIMTATh YOSKICHHOCTD B I03HABAEMOCTH OKPY>KAIOIIETO MUPA U
HEO0OXOMMOCTH IKOJIOTUYECKH TPAMOTHOTO OTHOIICHUS K Cpeie OOMTaHUS.
OT1auvuTebHASE 0CO0EHHOCTH MPOrPaAMMBbI:
Xumnueckas nadoparopust T «KBantopuym» 060pynoBaHa cOBpeMEHHBIM
BBICOKOTEXHOJIOTHYHBIM 000pyioBaHreM. OHO TO3BOJISET MPOBOJUTH MHOXKECTBO
WHTEPECHEUIINX  DKCIEPUMEHTOB W  JIabopaTOpHBIX  paboOT, a  Takke

ACMOHCTPAIMOHHBIX 3aHSATHUI.



DopMbI ATTECTALMH
B mpouecce oOydeHHs] OCYHIECTBISETCS KOHTPOJb 3a YPOBHEM 3HAaHUW U
yMeHUM  oOydwaromuxcsi. 3HaHUSI U YMEHHUS  TPOBEPSIOTCS  MOCPEICTBOM
BBINIOJIHEHHS O0YYarOIUMUCS NPAKTUYECKUX pabOT B XMMUYECKOHM J1abopaTopuu,
MOJTOTOBKM CaMOCTOSITEIIbHBIX HCCIEIOBATEIbCKUX pabOT. YPOBEHb YCBOCHUS
MPOTPAaMMHOr0  MaTepuana ONPEAENSIETCS MO  PE3ylbTaTaM  BBIITOJIHEHUS
nabopaTopHbIX paboT. KoHTponupyercs KadecTBO BBITTOJHEHHS J1aOOPATOPHBIX

paboT 1O BCEM pazjieliaM.

YueOHBIN JIAH

KommnuecTBO 4acoB B HEIEIIO KomunyecTBO YacoB BCETO
1 34
Hroro 34

Conep:xkanue nporpamMmmbl

1. IlpaBuna TexHUKH O0€30MACHOCTH NIPU padboTe ¢ 1abOPaTOPHBIM
000py1I0BaHUEM U PEAKTUBAMH.

2. IlpakTndeckue pabOTHI U IKCIIEPUMEHTATbHBIE 331a4H.

Yu4ebHO-TeMaTHUYeCKOE MJIAHMPOBAHME:

KoanyecTBo 4acoB

Ne B Tom unciie
n/n Tema Bcero | Teop. | IIpakr.
1 | Th pu pabote ¢ 060py10BaHHEM B XUM JIA0OPaTOPHH 1 1 0

[Ip.p. Ne 1 TIpuémsl obpatenus ¢ 1a6 060pyA0BaHHEM.
CtpoeHue niiaMeHu

[Ip.p. Ne 2 ®usnueckre 1 XUMUYECKUE SIBICHUS
[Ip.p. Ne 3 [Ipu3Haku XMMHUUYECKHUX pPEaKIUH
IIp.p. Ne 4 Tumnbl XUMHYECKUX PEAKIUN

IIp.p. Ne 5 Ouncrka BeliecTB
IIp.p. Ne 6 PacTBopuMOCTb BelleCTB
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[Ip.p. Ne 7 [IpuroToBneHue pacTBopa 3aJaHHOU
8 | KOHIeHTpauuu 2 1 1




9 [Ip.p. Ne 8 TlonyueHue KUCIOPO/ia U U3YyYEHUE €TO CBONCTB 5 L L

10 | IIp.p. Ne 9 MccnenoBanue CBOMCTB OKCUIOB 2 1 1

11 | [p.p. Ne 10 HccnenoBanuie CBOMCTB OCHOBAHUIMA 2 1 1
IIp.p. Ne 11 YcnoBus npoTekaHusi XMMUYECKUX PEAKIIHI

12 | MeXIy pacTBOpamMH 3JIEKTPOIUTOB /10 KOHIIA 2 1 1

13 | IIp.p. Ne 12 MccnenoBanue CBOMCTB KUCIOT U COJICH 2 1 1
[Ip.p. Ne 13 DxcnepumeHTanbHOE UCCIEIOBaHUE

14 | ampoTepHOCTH. 2 1 1

15 [Ip.p. Ne 14 TTonydyenue BogOpoOia U U3yYEHUE €TO CBONCTB ) 1 1

16 | [Ip.p. Ne 15 Pemenue sxcriepuMeHTaIbHBIX 3a/1a4. 2 1 1
IIp.p. Ne 16 ITonyueHne COJITHOM KUCIOTHI U OMBITHI C HEM.

17 | Pemenue skcnepum 3agad 1o teme «l'anoreHsl 2 1 1
[Ip.p. Ne 17 KauecTBeHHBIEC peakiiui Ha KATHOHBI U

18 | aHHOHBI 2 1 1

Bcero: 34 17 17

Ilnanupyemble pe3yabTaThl:

-YMeHue BBINOJHATh pacueTHbIE peoOpa3zoBanus (popMyll, IPUMEHATh UX IS
permeHusT y4eOHBIX XUMHWYECKMX 3a7ad W 3a7a4, BO3HHUKAIONIUX B CMEKHBIX
y4eOHBIX MPeAMETaX;

-YMeHue ToJIb30BaThCS XUMHUYECKUMHU (GOpMyJIaMu UM CaMOCTOSITEIHHO
COCTaBISITh (POPMYJIBI 3aBUCHMOCTEH MEXKIy BEIMYMHAMH Ha OCHOBE 000OIIEHUS
YACTHBIX CJIy4aeB U IKCIIEPUMEHTA;

-YMeHHe peniath 3a/1a4u 10 ypaBHEHUSAM U GOpMyIIaM, TPUMEHSTD TTOJTyICHHBIC

YMCHUA JIA PCIOICHHUA 3a1a4 U3 XUMHHU, CMCIKHBIX IIPCAMCTOB, IIPAKTHUKH,

- Bnanenue cuctemoii (hyHKIIMOHATBHBIX TOHATHH, PYHKIIMOHAIBHBIM SI36IKOM U
CUMBOJIMKOM, yMEHHE CTpPOUTh TIpadUKH 3aBUCUMOCTH BEJIMYUH, ONHUCHIBATH HUX
CBOICTBA, UCIOIb30BaTh (PYHKINOHAIBHO-TPapUUECKUE PEICTABICHUS AJIs ONMCAHUS
Y aHAJIM3a XUMUYECKHX 33/1a4 U PEaJIbHbIX 3aBUCUMOCTEM.

- Yruiy0JieHne Moay4YeHHbIX 3HAaHUH 10 XUMUU C aKIIEHTOM Ha MOJIyYeHUE HaBBIKOB

CaMOCTOSITeJILHOM HCCIIEI0BATEILCKON paOOTHI.

-3akperieHne MoTy4YeHHbIX 3HAHUH My TEM MPOBEACHUS PA3IUYHBIX OTIBITOB Ha 0a3e

XUMHYECKOH 1abopaTopuH.



