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 knacc
Bo3spact oOyuaromuxcs: 15-16 ner
Cpoxku peanuzanuu: 18 u



IHosicHUuTE/IbHAA 3alIUCKA
JlononuurenbHas obuieoOpa3oBaTenbHas mnporpamma «llpakrnyeckas

XHMHUSD» COCTABIICHA HA OCHOBE HOPMATUBHBIX JOKYMEHTOB:

Oenepanbubii 3akoH PD ot 29.12.2012 1. Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoii denepanumny;

[Ipukaz MunuctepctBa oOpa3zoBaHus U Hayku Pocculickoi
®enepanuu ot 09.11.2018 1. Ne 196 «O0 yrBepxaenuu [lopsaka opranuzanuu u
OCYUIECTBJICHHUS]  00pa30BaTEIbHOM  JIEATENBHOCTH 1O  JOMOJHUTEIBHBIM
00111€00pa30BaTEIbHBIM MPOrPAMMaM);

Pacnopsixkenne IlpaButensctBa Poccuiickon ®Denepamuu ot
04.09.2014 Ne  1726-p «O06  ytBepxkaeHuu KoHmenmuu  pa3BUTHSA
JIOTIOJTHUTENIBHOTO 00pa30BaHUS JAETEID

HanpaBieHHOCTH MPOrpaMMbl — €CTECTBEHHOHAYYHAS.

AKTYaJIbHOCTH NPOTPaMMBbI.

XuMHUs — Hay4dHas JUCIUIUIMHA, pa3BUBAIOIIasg YMEHHE JIOTHYECKHU
MBICIIUTh, BUJIETh KOJUYECTBEHHYIO CTOPOHY MpeaMmeTa (BEUIeCTBA) W SIBICHUM,
nenaTh BEIBOABI M 00001eHns. OCOOCHHOCTBIO JJAHHOW MPOTPaMMBbI SBJISETCS TO,
YTO B HEM OCYILECTBIISIETCS MPOIEAEBTUYECKAS TTOJATOTOBKA ISl U3YYEHUS] XUMUHU B
MEePCIEKTUBE Ha YTIyOJIEHHOM YPOBHE, BO3MOKHOCTD IMO3HAKOMHUTHCS C BBOJAHBIMHU
pazaenaMu; o0ydJaromuecs, KOTOpble MPOSBHIIM MOBBIIIICHHBIM UHTEPEC K TEM WU
WHBIM TE€MaM, MOTYT TPH MOMOIIY UHAUBUAYAIBHON y4eOHO-UCCIEA0BATEIHCKOM
PabOoTBI 03HAKOMUTHCS ¢ MaTEPHAIIOM, KOTOPBIN BOOOIIIE HE M3ydYaeTcsl B KOJbHOU
nporpamme.

[IporpammMy OTIMYAET M 3CTETUYECKUM ACIIEKT, YPE3BBIYANHO BaXKHBIM IS

(I)OpMI/IpOBaHI/IH HHTCJUICKTYAJIbHOI'O IIOTCHIHMAJIA O6y‘-IaIOIHI/IXCH, pa3sBUTHUA HX



MO3HABATENBHBIX WHTEPECOB M TBOPYECKOM AKTHUBHOCTH, IMOCKOJBKY TPaMOTHO
MOCTaBJICHHbIE XUMUYECKHE DKCIEPUMEHThl MOTYT OBITh OIICHEHBI H C
ACTETUYECKOW TOYKM 3peHus. Ha 3aHATUAX IMPOKO  MCIIOIB3YETCs HATJIAIHbINA
Marepuail,

BO3MOKHOCTH HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHN M TEXHUYECKUX CPEJICTB 00yU
enusi. ConepikaHne 3aHATHI HAIIPaBICHO HA OCBOCHHE XMMHUYECKON TEPMUHOJIOTUH,
KOTOpast UCTIOJIb3YETCA JIJISl PEIICHUS 3aHUMAaTEIbHbIX 33]1a4, KOTOPBIE BIIOCIIECICTBUM
MOMOT'YT pebsiTaM NMPUHUMATh y4acTHE B Mrpax, KOHKypcax, oiuMiuanax. laHHbii
KypC OCYIIECTBIIICT Y4YEOHO-TIPAKTUUECKOE 3HAKOMCTBO CO MHOTUMH pazjeiiaMu
XUMHH, YIOBJIETBOPSET TMO3HABATENIbHBIN WHTEpeC K MpoOjeMaM JaHHOM TOYHOU
HAYKH, pa3BUBACT KPYro3op, yriyOsseT 3HaHUS B IaHHON Hay4YHOU TUCIIUTIIMHE.

Ileparornyeckas unesaecoo0pa3sHocTb. Kak M3BECTHO, XUMHUS CUUTAETCS B
IIKOJIC OJTHUM U3 CaMbIX CJI0KHBIX MPEAMETOB U BBI3BIBAET Y MHOTHUX IIKOJIHLHUKOB
HEJIOTIOHUMAaHNE U HEPUSITHE C TIEPBOTO Tojia O0yUSHUSI.

Cpenu mpuyuH TaKOTO BOCIPHUATHS MPEIMETAa MOKHO Ha3BaTh 1OCTATOUHO
00JIbII0N 00BEM M DKJIEKTUUYHOCTh YU4EOHOTO MaTepualia B IMIKOJIbHBIX
porpamMMmax, a TaK’Ke HeJJOCTATOYHYI0 MOTUBUPOBAHHOCTD JIETEN K U3YUCHUIO
XAMMHU.

Kpome Toro, B mociegnue TOHIbI HAOMIOMACTCS COKpAIleHHWE 4YacoB,
OTBOJIMMBIX Ha XuUMHIO. Jlaleko He IS BceX JeTed XuUMHUs CTaHeT OynyIe
npodeccrei, ModITOMy HHTEpPEC K TMPEAMETYy MajacT, KaK TOJbKO BO3HHUKAIOT
CJI0)XKHOCTH B TOHMMAHMHU TE€X WM HMHBIX TE€M, TPYJAHOCTH B PEUICHUM 3ajad,
mpoOIeMbl TIpU TIPOBEICHNUU JTa00paTOpHBIX padoT. IIIKOTPHUKK YacTO CUMTAIOT,
YTO XMMHUYECKasi TCOPHS CyXa U 3allyTaHa.

CoBepllleHHO WHas Mo3uIusg GopMUpyeTcsl Y peOSHKa MpHU BOZHUKHOBEHUHU
COOCTBEHHOM 3aMHTEPECOBAHHOCTH B H3y4YCHUH MTPEMETA.

JlanHast oOpa3oBatefibHasi MpOrpaMma OpPUEHTHUPOBAHA HA TO, YTOOBI
WHTEpPEC K XMMHUH BO3HHUK M 3aKpEMHIICS Oarojaps UCIOJb30BaHUIO B O0yUYCHUHU
HCCJIEI0BATEIbCKOTO IMOJX0/Ia, TPU KOTOPOM AETH MOCTUTAOT MPEAMET XHUMUH

yepe3 COOCTBEHHOE yuyeOHOe wuccieaoBaHue. TakoW TOAXO0A  IMO3BOJISET



00y4YaromMMcs HE TOJIbKO OCBOMTH MOHATUMHBIN anmnapar U 3allOMHUTh HEKOTOPBIE
Ba)XHblE€ (AaKThl, HO U TOJYYHUTb HABBIKM MPOBEACHHUS CAMOCTOSTEIBHOIO
UCCJIEeI0BaHUS, KOTOPBIE MOTYT OBITH MOJIE3HBI JIJIS MOCIEAYIOLIEN caMOopeanu3auuu
B J000M Jpyroil obnactu y4yeOHOW W B Oyaymem MHpodeccHOHaIbHOM
NEATEIbHOCTH.

[IporpamMa BBICTpOEHA TakK, 4YTO B JAJIbHEUIIEM BHUMAaHUE JE€TEM Ha
3aHATHSX HANpaBJICHO Ha BBIIOJHEHWE ONbITA, HM3y4Y€HUE, HAONIOJCHHE U
¢ukcalmio ero pe3yjJbTaToB BO BCEX MOAPOOHOCTAX. B 3TOM ciyudae mpuémsl u
JEUCTBUSL BOCIIPUHUMAIOTCS 00yUYaIOIUMHKCS HE KaK BOJIIEOHbIE MAHUITYJISIIIUY, a
KaK 3aHuUMaTelbHash HEOOXOJUMOCTh, 0€3 KOTOpPOW HEBO3MOXHO OCYIIECTBUTH

CTOJIb IMTPUBJICKATCIIbHBIC IJI1 HUX XUMHWYCCKUC ITPCBPAIICHHA.

Anpecart nporpammbl. [IporpamMmma opreHTHpOBaHa HA BO3PACT O0yYaIOIIUXCA

15-16 ner.

®opma o00ydeHuss — ouHasl, 1abopaTOpHbIE PAOOTHI.
®opma opraHu3aumm 3aHATU. B porpammMe couerarorcs

WHIUBUTyaTIbHbIE (DOPMBI pabOTHI.

O0beM M CPOK OCBOEHMSI MPOTPAMMBbI, pe:KUM 3aHATHI. CPOK OCBOCHUS

MPOrpPaMMBbI ONIPEIETISETCS YUeOHBIM TUIAHOM U KaJICHJAPHBIM IPaQUKOM.

esn 1 3a1a4u NpOrpaMMbI
Hear mnporpaMmepl- OOy4YeHUE MPAKTUYECKOM XUMHUHU, PA3BUTHE
€CTECTBEHHOHAYYHOTO MHPOBO33pPEHUST M JIMYHOCTHOM MOTHBALMUA K
MMO3HAHHUIO YEPE3 MCCIENOBATEIIBCKYI AEATEIBHOCTh B MPOLECCE U3YyUYECHUS

XHUMUH.



3agaumn:

Oobyuawmmue:

JIaTh TPEACTABICHHE 00 OCHOBHBIX TMOHATHSAX HEOPTraHUYECKOMN
XUMHUH — aTOMax, HOHAaX U MOJICKYJIax; O KJIacCU(UKAITUN HEOPTaHUICCKUX
COCIMHCHUI Ha KMCIIOTBI, OCHOBAHUS U COJI;
00y4YHUTh OCHOBaM MPAKTUYCCKON XUMHH: aHATIU3Y U CHHTE3Y;
HAyYUTh MPUHIIMIIAM U METOJIUKE IMPOBEACHUS UCCIICI0BATEIBCKON PabOTHI;
0o0y4nTh paboTe ¢ XUMHUYCCKHUMH pPEaKTHBAMHU W MPUOOpaMH,
IIPOBEJICHUIO MPOCTEUIITUX J1a00OPaTOPHBIX OIEpalluii: HarpeB, MeperoHka,
SKCTpaKIus, PUIBTPOBAHUE, B3BCIIUBAHUE U T.]I.;
HAyYUTh CAMOCTOSITCJIPHO HaMeuaTh 3aJady, CTaBHTh SKCICPUMCHT U
OOBSCHATDH €ro pe3yybTar.
MOJIFCOTOBUTH K U3YUYEHUIO XUMUHU Ha YTITyOJIEHHOM WM MMPOEKTHOM YPOBHE.
PasBuBarouue:
Pa3BUTh HAOIIOJATEIBHOCTD U UCCIIE0BATEILCKUIM UHTEPEC K
IPUPOTHBIM SIBJICHUSIM;
Pa3BUTh y OOYYAIOIIMXCS UHTEPEC K MO3HAHUIO, K TIPOBEICHUIO
CaMOCTOSITEIIbHBIX UCCJICI0BAHMIA,;
Pa3BHUTh aKKypPaTHOCTh, BHUMATEIbHOCTH, CTPOTOCTh B COOJIIOJICHUHN
TpeOOBaHUN TEXHUKHU OE30ITaCHOCTH;
BBIPa0OTaTh MEPBOHAYAIbHBIE HABBIKH PAOOTHI CO
CIICLIUAJIbHOU JINTEPATYPOHU;
chopMHUPOBATH U Pa3BUTH MOJIOKUTEIBHYIO MOTHBAIIUIO K
JaNTbHEUIIIEMY U3YYCHHIO €CTECTBEHHBIX HAYK;
Pa3BUThH IMO3HABATEIBHYIO U TBOPUYECKYIO AKTHBHOCTD;
Pa3BUTh ICTETUIECKOE BOCTIPUATHE CTPYKTYPHI, (POPMYIT
XUMHUYECKUX JIEMEHTOB, pe3yJIbTaTa COOCTBEHHOMN JEATEITHHOCTH.

BocnuraTtejabHbIe:



BOCIIUTATh KOJIIEKTUBU3M;

BOCIHUTATh NMPABUIIbHBII MOIX0/ K OpraHU3allKi CBOETO J0CYTa;

BOCIUTATh YO€KICHHOCTh B TO3HABAEMOCTH OKPY>KAIOIIEr0 MUpa U
HE00XOAMMOCTHU HKOJIOTMYECKH TPAMOTHOTO OTHOIIIEHUS K Cpe/ie OOUTaHUs.
OTanyuTe IbHASA 0CO0EHHOCTH MPOrPaAMMBI:

Xumnueckas naboparopus [T «KBantopuym» obopyaoBaHa
COBPEMEHHBIM BBICOKOTEXHOJOTUYHBIM 000pyaoBaHueM. OHO MO3BOJISIET
IPOBOAUTH MHOKECTBO MHTEPECHEHMIIINX IKCIIEPUMEHTOB U J1a00PATOPHBIX

paboT, a TakxKe AeMOHCTPAMOHHBIX 3aHATHH.

DopMblI aTTECTALMH

B mporecce oOydeHHsi OCYIIECTBIISIETCS KOHTPOJIb 32 YPOBHEM 3HAHUU U
yMEHUM  oOyuarommxcs. 3HaHUST W YMEHHUS  IPOBEPSIIOTCS  MOCPEICTBOM
BBITMIOJTHEHUSI 00YYAIOIUMHUCS MPAKTUUYECKUX pabOT B XMMHUYECKOH J1abopaTtopud,
MOJICOTOBKM CaMOCTOSITENIbHBIX HCCIEA0BATENIbCKUX PaboT. YpPOBEHb YCBOEHUS
OpOrpaMMHOIO0  MaTepuajia OIpeAeNsercs MO0  pe3yjbTaTaM  BBITIOJHEHUS
nabopaTopHbiXx paboT. KoHTpoimpyercss KayecTBO BBINOJHEHUS JTaOOpaTOPHBIX

paboT 1O BCeM paszjieliaM.

YueOHblid IJIaH

KommuecTBO HacoB B HEIEIIO KonnuecTBO 4acoB Bcero
1 18
Hroro 18

Kasenpapuslii rpaguk:
Hauaino ocBoenust nporpammsr: 1 anpens 2022 roga

Oxonuanue nporpammbl 31 mast 2022 rona



dopma 1 CpOKH MPOBEICHUS TPOMEXKYTOUHOM aTTecTanuu: JabopaTtopHas padoTa,
CpPOKHU- 3 Henens Masl.
dopMa U CPOKH MPOBEAECHUS UTOTOBOM aTTecTallMu: JabopaTopHas paboTa, CPOKH-

4 geneist Ma.

Coaepxanue nporpaMMmsl

1. IlpaBuna TexHuKH 0€30MACHOCTH NPU padboTe ¢ 1aOOPATOPHBIM
000pyI0BaHUEM U PEAKTHBAMH.

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

KoaundecTBo 4acoB
No Bcero B ToM uunciae
n/n Tema Teopus | IlpakTuka

BBoanoe 3anstue. [IpaBuna Thb npu
1 | pabGote c 060pyIOBaHUEM U PEAKTHBAMH. 1 1 0

[TpakTuyeckas padora «IIpuzHaku

XUMHUYECKUX peaKiuii. Peakiium noHHOTO
oOMeHa. 2 1 1

N

3 CKOpPOCTh XUMHUYECKUX PEAKIIHM. 1 1

[Ipaktuueckas pabora" 3aBUCUMOCTH
CKOPOCTH XUMHUYECKON PEaKIuu OT
KOHIICHTPAIIMH, TEMIIEPaTypPhl U TJIOIIAIH
4 MMOBEPXHOCTH JIJISI TBEPJIbIX BEIIECTB. 1 1

[IpakTrueckas padota "XumMuueckue
cBoiicTBa MeTaIOB". AM(OTEpHBIE
3 COEIMHEHUSL. 2 1 1

[IpakTtruueckas paborta
"IKcnepuMeHTaIbHbIC 3a/1a4d 110
PaCITO3HABAHUIO U TTOJTYUCHHUIO
6 CcOeqUHEHUI MeTaIoB." 2 2

[IpakTueckas pabota 1o Teme
"IKkcepuMeHTaIbHbIC 3a]1a4d 110 TEME
7 nojArpynna kucioposa." 2 2

[IpakTtuueckas padota "llonyuenue,
8 cobupanue u pacrnoznaBanne O2 nu H2 2 2




OKCTIEepUMEHTAIILHBIE 33/1a4U TI0 TEME
9 "l[Togrpynma azora" 2 2

[Tonmyuenue, cobnpanue M paclio3HaBaHHE
10 aMMHaKa U YIJIEKHUCIIOTO rasa. 2 1 1

[Tonyuenue, cobupanue u pacrio3HaBaHHE
11 aMMHaKa U YIJIEKUCIIOTO rasa. 1 1

Bcero: 18 6 12

Ilnannpyembie pe3yabTaThbl:

-YMeHue BbINOJIHATH pacueTHbIe peoOpazoBanus Gopmyl, IPUMEHSTh
UX JUIsl pelieHHs] y4eOHbIX XMMHUYECKUX 3aJlad M 3a/1ady, BO3HHUKAIOIIUX B
CMEXHBIX YUYEOHBIX IIPEIMETAX;

-YMeHue Mmosib30BaThCsl XUMUYECKUMU (POPMYIIAMHU U CAMOCTOSATEIHHO
COCTaBIIATh (OPMYJbl 3aBUCUMOCTEH MEXJy BEIMYMHAMU Ha OCHOBE
000011I€HNs YACTHBIX CITy4YaeB U HKCIIEPUMEHTA;

-YMeHue pemiath 3aa4dl 10 YpaBHEHUSIM U GopmysiaMm, MPUMEHSTh
NOJIyYEHHbIE yYMEHMsS JUIsl pElIeHUs 3aJad M3 XHMHUHU, CMEXKHBIX
IPEAMETOB, IPAKTUKU;

- Bragenue cuctemoit hyHKITMOHATBHBIX TOHATHH, PYHKITMOHAIBHBIM
S3BIKOM M CUMBOJIMKOM, YMEHHE CTPOUTH IpaUKU 3aBUCUMOCTH BEIHYMH,
OMKCHIBATh MX CBOMCTBA, HCMOJIb30BaTh (YHKIIMOHATBHO-TPAPUUIECKUE
OpEACTaBICHUS [JIsl ONMCAaHWUA U AaHaldu3a XUMHUYECKUX 3a7ad H
pEATBHBIX 3aBUCUMOCTEM.

- YruiyOsieHne moay4eHHbIX 3HAHUH 110 XUMUH C aKIIEHTOM Ha MOJTy4YeHUE HABBIKOB

CaMOCTOSITEIILHOM HCCIIeIOBATEIILCKON PaOOTHI.

-3aerHHeHI/IC IMOJTYYCHHBIX 3HAHUU HYTéM IMPOBCACHU PA3JIMIHBIX OIIBITOB HA

0a3e XUMHUYECKO 1abopaTopuu.



