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PaGouas nporpaMma o XHMHH 2a 11 Kitacc cocTapieHa B COOTBETCIBHH ¢ HOPMATHB HO-
MpaR OBBIMH TOKYMeHTaMH:

- @epepambubiM 3akoHOM P® ot 29.12.2012 Ne 273-®3 "O6 obpazoBaHHH B
Poccuiickoii @enepaniuu»;

- @I'OC cpenuero obmiero obpazosanus (yTe. npHkazoMm MuHHcTepcTBa 00pa3oB anHs
H HaykH P® ot 17 masa 2012 r. Ne 413). IToanyHkT 6 H3MeHeH ¢ 7 aBrycra 2017 r.
ITpukas Munobpuayku Poccun ot 29 uions 2017 r. Ne 613;

- TpeGoBaHHAMH K pe3ylbTaraM ocBoeHHS (emepansHoH oOpa3zoBarenkHoH
oporpaMmmel cpeanero obmero o6pazosanus (OOII COO);

- ¢ vyuérom KoHnemunH mnpemomjapaHHsA ydeOGHoro mpenmera «XHMHSI» B
obpazoparebHbIX opraHHzanusx Poccuiickoii @enepanHH, peanH2yOUIHX OCHOBHbIE
o0pazoBaresb Hble OPOTPaMMBL,

- € YUETOM OCHOBHLIX NoJo:keHHH «CTpaTerHH pa3sBHTHA BocHHTaHHA B PoccHickoH
@enepanuu Ha nmepHoxn no 2025 roga» (Pacmopsxenne IIpapurensctea PP ot 29.05.
2015 Ne 996 - p.),

- MocTaHOBJIEHHeM [JABHOIO TOCYOAPCTBEHHOTO caHHTapHoro Bpada PoccHickoH
®emgepanun ot 24.03.2021 Ne 10 «O BHeceHHH H3MeHeHHH B CcaHHTapHO-
3MHeMHOJOTHYIeCcKHe npaBHIIA CII 3.1/2.4.3598-20 «CaHHTapHO-
SHHAeMHOJIOTHYecKHe TpeGoBaHHA K VCTPOHCTRY, COIEpPKAHHIO H OpTaHHZaIlHH
paboThl oOpazoBaTelbHBIX OpTAHHZalHAH H JIPYrHX OOBEKTOB COIHATLHO-
HHPACTPYKTYPBl INA OeTe H MOJONEKH B YCJIOBHSX PACHpPOCTPAHEHHS HOBOH
kopoHapHpycHOH wHHpeknuH (COVID-19)», yTBepKIeHHble IIOCTAaHOBRJIEHHEM
I'maBHOro rocynapcTReHHOro caHHTapHOTo Bpaia PoccHiickoii Pemepannn ot
20.06.2020 Nel6w,

- MOocTaHOBJEHHeM [JABHOI0 TOCYOApCTBEHHOTO caHHTapHoro Bpada PoccHickoH
@enepanuu otT 28.09.2020 Ne 28 «O6 yTeepkmeHHH caHHTapHbIX mpapun CII
2.4.3648-20 «CaHuTapHO-3MHIEMHOJIOTHYeCKHe TpeOoBaHHA K OpraHH3al[HAM
BOCIIHTAHHA H 00yMeHHs, OTIIbIX A H 03JI0PORJICHH JeTeH H MOJIOJekH»,

- mHceMoM MunuctepcTsa obpazopannsa H Haykn P® Ne 08-1786 ot 28.10.2015 r. «O
pabodHx mporpaMMax yudeOHbIX HpeqMeTOB»),

- paboueii nporpammoii k JHHHH YMK nox pemaknueii A.C. I'abpuenana (Paboune
oporpammel Kk YMK O.C. Tabpuensna. Xumusa. 10-11 xmaccer: yaebHo-
MmeTonudeckoe nocobue/ coct. T.J] I'ambGypiiena);

- 0coDeHHOCTSIMH OCHOBHOH oOpazoBaTelbHOH NporpaMMmbl H 00pazoBaTellb HbIMH
noTpebHOCTSIMH H 3ampocaMH oby4aromuxcs, [lonoxenust o paboteil nporpamme
MEOY «CropHoryprckas COID».

Peanuzanusa mporpaMmel mo ydeOHOMY mpenameTy «XHMHsS» Ha YPOBHe cpellHero obiiero
obpazoanusa c¢ 2021 rozma moapazyMeBaeT HCMOJb30BaHHEe OOHOBJIEHHOTO MAaTepHAILHO-
TEXHHYECKOTO OCHAallleHHsl, B TOM 4HcJe IH(pororo obopynoerauus Ilentpa obpazoBanus
ecTecTBeHHOHAYYHOH H TeXHOJIOTHYUecKoH HallpaBleHHoCTH « Touka pocTay.

Hcnonszoranne obopymoranua «Touka pocra» NpH pealHIAUHH TAHHON IIpOrpaMMEbI
NO3B0JIAeT CO3IATh VCIOBHA:
*  JUIs paclIHpeHHs coleprKaHHs MKOJbHOTO XHMHYECKOT0 00 pa3oB aHHS,
*  JUIS NOBBIIIEHHS TO3HABATEJIbHOH AKTHBHOCTH OOyYalOUIHXCSA B eCTeCTBeHHO-HayYHOH
o6acTH;
* JUIS pa3BHTHS JHYHOCTH pebéHka B mporecce o0yueHHS XHMHH, ero cmoco0HocCTei,
dopMHpPOBAHHA H YIIOBJIeTROPEHHS COIIHANLHO 3HAYHMBIX HHTepPeCcOB H MoTpebHOCTel,



JITA pEIGOTBI C OI[apéHHBIMH MKOJIbHHEAMHE, OpraHH3allHH HX PasBEHTHA B PaslIHYHBIX
obmacTax OﬁpEIBOBaTEI[bHOfI, TBOp‘IECKOfI JCATCIILHOCTH.

OnHcaHHe  MATepHAThHo-TexHHYecKol 6a2s1 IlenTpa «Touka pocTay, HCMOILIYeMOro
AJIA PeATHZANHH 00p AT0BAT e/Th HBIX NP OTPAMM B PAMKAX Ip eNoJABAHHA XHMHH:

ITudporana (kommbioTepuas) maboparopua (IIJI), mporpammHo-anmmapaTHBIHR
KOMILITeKC, IATYHKOBANA CHCTeMA — KOMIUJIEKT yieOHOTo 000pyIoBaHHs, BKITIOYAIOIIHI
H3MepHTeNbHbIH 00K, HHTepdeiic KoToporo mo3BoyAeT o0ecHmeYHBaTh CBA3ZL C
NepCOHANLHBIM KOMOBIOTEPOM, H HabOp JIaTYHKOB, PErHCTPHPYIOIIHX 3HAYeHHs
pasIMIHBIX (PH3HYIECKHX BEJIHYHH.

JdaTiHik TeMnepaTypsl NIATHHOBLIH — NPOCTOi H Hale)KHBIH JaTYHK, NpeJHa3HadeH
I H3IMepeHHsA TeMIepaTypbl B BOIOHBIX pacTRopax H B Tra3oBbIX cpenax. lImeer
paznHMHBIA qHana3oH H3MepeHHH oT — 40 no +180 °C. TexHHYecKHe XapaKTepHCTHKH
OaTYHKA YKa3aHbl B HHCTPYKUHH M0 SKCIUTyaTallHH.

JaTuHKk TeMmepaTyphl TepMoNAp HBIH MpeJIHAZHAYEH I H3MepeHHA TeMIeparyp 1o
900 =C. Hcnomp3yeTcsa NPH BLEINOJIHEHHH padoT, CBA3aHHLIX ¢ H3MepeHHeM TeMIepaTyp
I7IaMeHH, [IIaBJeHHs H pa3/Io:KeHHs BelllecTB.

JdaTinKk oNTHYecKol NIOTHOCTH (KOJOpHMeTp) — MpedHasHa4YeH I H3MepeHH:A
ONTHYEeCKOH IUIOTHOCTH OKpAallleHHbIX pacTBopoB. lcmonmb3yeTca NpH H3VUEHHH TeM
«PactBopbl», «CKOpoCTh XHMHUYECKHX peaKIHH», oIpeleleHHH KOHUEHTPAaIHH
OKpalll eHHLIX HOHOB.

Jarunk pH npenHasHadeH U1 H3IMepeHHs BoIopojHoro nokazarens (pH) epomubx
pPAcTBOPOR B P a3 IHYHBIX HCCJIEJIOBAaHHSAX 00beKTOR OKpYIKalollel cpeibL

JdardHic  3/IeKTp oNpoBOAHOCTH  [pedHa3HadeH 1A  H3MepeHHsA  yIelbHOH
3MeKTPONPOBONHOCTH JKHOKOCTeH, B TOM HHCIIe H BOIHBIX pacTBOPOR BelECTB.
IIpumeHsieTcsi MNpH  H3YUYeHHH  TeOPHH  HJEKTPOJHTHYeCKOH  JTHCCOIHAIHH,
XApaKTepHCTHK BOJHBIX PACTBOPOR.

ITeu H3y1eHHSA XHMHH B cpefiHeil (0oMHO) I KOJTe:

. dopmupoBaHHe y oOydalolHXcd YMeHHS BHOeTh H NOHHMATE LEHHOCThb

00pazoBaHus, 2HAYHMOCTh X HMHYECKOTO 3HAHHS JUIS KayKIOT0 YeJIOBeKa, He3aBHCHMO OT
ero npodeccHOHAILHOH JesTelhbHOCTH;

. dopmupoBaHHe y oO0yYalONIHXCA VMeHHH pasnH4ark (aKThl H OLEHKH,

CPAaBHHBAThL OIl€HOYHbIe BBLIBOIbI, BHIETh HX CBfI3b C KPHTEPHSIMH OIl€HOK H CBA3b
KPHTEpPHEeB C OMNpeleleHHOH CHCTeMOH IeHHOCcTel, (JOPMyJHpOBaTh H OO0OCHOBBIBAThH
CODCTBEeHHY 0 MOZHIHIO;

. dopMHpOBaHHe ¥V 00yHAKIIHXCA NeIOCTHOTO NpelcTABIIeHHS 0 MHpPe H POJIH

XHMHH B CO3JJaHHH COBpeMEHHOﬁ ECTECTBEHHOHa}"IHOfI KapTHHBI MHpa, YMEHHA

00BACHATE 00BEKThI H TNpOIlecChl OKpYyIKaimieil JeiicCTBHTeLHOCTH — TNPHPOIHOM,
CONHANBHOH, KyJILTYPHOH, TeXHHYECKOH cpeibl, — HCHOJB3YS IS 3TOT0 XHMHYecKHe
3HAHHSA,

. npHoOpeTeHHe o0y4alONIHMHCS ONBITA pazHOOOpa3HOil JTeATebHOCTH, ONMBITA

HO3HAHHA H CAMOIIO3HAHHSA, KIIIOYMEBBIX HABBLIKOB, HMEKIIHX YHHBepcalhbHOe 3HaMeHHe
LU pa3IHYHBIX BHIIOB JIeATeMbHOCTH (HABBIKOB pelleHHs MpobiieM, NPHHATHA pelleHHH,
HNoHCKA, aHanmH3a H 00paboTKH HHQOPMANHH, KOMMYHHKATHBHBIX HABBIKOB, HABBLIKOBR
H3MepeHHH, HABLIKOB COTPYIHHYECTBA, HABBIKOB Oez0macHOro odpallleHHs C BelllecTBaMH
B MOBCEJHEBHOMH JKH3HH).
ITeHHOCTHBIE OPHEHTALHH Kypca HANpaBlieHbl HA BOCIIHTAHHE ¥ 00y A0 HX CA1:

* IPaB HIIbHOTO HCHOJIb30BAHHS XHMHYECKOH TEPMHHOJIOTHH H CHMB OJTHKH;

* MoTpeOHOCTH BECTH JIHAJIOT, BBICJIYUIHBAThL MHEHHEe ONMOHEHTa, YIaCTBOBATh B
JIHCKY CCHH;



* cnocoOHOCTH OTKPBITO BBIpAKaTh H apryMeHTHPOBAHO OTCTAHBATH CBOK TOHKY
3peHHs.
O mAas Xap AKTeP HCTHKA Y1e0HOT 0 Imp eMeTa

Xummieckoe oOpazopaHHe, IOJy4aeMOe BbIOYyCKHHKaMH oOmeoOpa3zoBaTebHOMH
OpraHH3allHH, fABJAeTcAd HeoTheMIleMOH wacTblo HX ofpazoBaHHocTH. OHO  CIIyKHT
2aBepIIAIONIHM 5TAOM PeallH3allHH HAa COOTBETCTBYIONIeM eMy 0azoBOM YpPOBHe KIIHOMEBbIX
IeHHOCTel, NPHCYIIHX [eJOCTHOH CcHCTeMe XHMH4YecKoro o0pasoBaHHA. OTH NeHHOCTH
KacalTcsA MO3HAHHSA 3AKOHOB NPHPOIBL, (OPMHPOBAHHS MHPOBO33pEeHHS H oOlIed KyJbTYphI
YeloBeKa, a TakiKe 5KOJIOTHYecKH O0O0OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBI0 H
NpHpOIHOI cpene. Peanuzyerca xHMHYeckoe obpazopaHHe oOydarolHXCA HA YPOBHE cpelHero
obmrero obpa3zoBaHHS cpeJIcTBaMH yudeOHOro mpeiMera « XHMHA», COIEpIKaHHE H MOCTPOeHHe
KOTOPOTO OHpelelieHbl B NporpaMMe MO XHMHH ¢ Y4&TOM cHOelMH(]HKH HAyKH XHMHH, eé
3Ha4YeHHs B MO3HAHHH MPHPOALI H B MAaTepHAILHOMH JKH3HH 00IIecTBa, a TaKKe ¢ YIETOM 00 HX
Ielefl H NPHHITHIOR, XapaKTepH3YIONIHX COBpeMeHHOe COCTOSIHHe CHCTeMbl cpefHero obmiero
obpazoBanusa B Poccuiickoii @emepanu.

XHMHS Kak 37eMeHT CHCTeMbl eCTeCTBEHHbIX HAayK HIpaeT oco0yi0 posb B COBpPeMEHHOMH
IIHB HIH2AIHH, B CO3JaHHH HOBOH 6azpl MaTepHANMBHON KyibTypbl. OHA BHOCHT CROH BK/Ian B
dopMHpOBaHHE PAHOHATLHOIO HAYYHOIO MBIILICHHSA, B CO3JAHHE LeJIOCTHOT O MpecTaRJIeHHS
00 OKpyIKallleM MHpe KaK 0 eJHHCTBe MPHPOIbI H YelIoBeKa, KoTopoe JOPMHPYETCS B X HMHH
Ha OCHOBe MOHHMAHHA BelleCTBEHHOTO0 cOCTABA OKpY’Kalollero MHpA, 0CO3HAHHA B3aHMOCBA3H
MeJKIY CTPOEHHEeM Bell[eCTB, HX CBOHCTBAMH H BO3MOKHBIMH 00J1aCTAMH NPHMeHeHHSL.

TecHo B3aHMONeHCTBYA C IPYTHMH ecTecTBeHHbIMH HayKaMH, XHMHA cTala
HeOTheMJIEMOH YacThi0 MHPOBOH KyJIbTYpbl, HeOOXOOHMBIM YCIIOBHEM YCHEIIHOTO TpyZa H
JKHZHH Kayknoro twieHa oGmectea. CoRpeMeHHAas XHMHSA Kak Hayka cO3HIATelbHAfA, KAK HayKa
BBICOKHX TeXHOJIOTHH HampapJieHa HA pellleHHe INMo0aNbHBIX npobieM YCTOHYHBOIO PasRHTHA
YeJOBeYeCTBA — ChIPheBOH, 3HepreTHYecKOH, IHINEBOH, HSKOJIOTHYecKOH O0e30macHOCTH H
0XpaHbl 30POBL .

B cooTReTCTRHH ¢ OOIIHMH LelAMH H OPHHIHIAMH cpedHero obulero obpa3zoBaHHA
conepskaHHe mpenmeTa «Xumua» (11 kmacc, GazoBblil YpOBeHb H3YHMEHHS) OPHEHTHPORAHO
NpeHMYIecCTREHHO HAa OOIIeKyJIbTYPHYH MOATOTOBKY OOydaloUIHXcs, HeOOXOIHMYH HM JUIS
BBIPAbOTKH MHPOBO33PEHMECKHX OpPHEHTHPOB, YCIEIIHOIO BKIOYEHHS B JKH3Hb COIHYMA,
NpOOoJDKeHHs 06pazoR AHHA B PA3NIHYHBIX 00/1ACTAX, He CBA3AHHBIX HENOCPEICTReHHO ¢ XHMHeH.

CocTapmsonuM mpenaMetra « XuMHs» B 11 kmacce seistercs 6azoBblit kype — «O6mas u
HeopraHH4Yeckasd XHMHST», OCHOBHBIM KOMIIOHEHTOM coJep:KaHHSA KOTOPOTO SIBIIAIOTCHA OCHOBBI
GazoBoil HAYKH: CHCTeMa 3HAHHH M0 HeopraHH4YecKoH XHMHH (¢ BKJIKOYeHHEeM 3HaHHI H3 obmiei
xHMHH). @opMHpOBaHHe JaHHOH CHCTeMbI 3HAHHH NPH H3yYeHHH NpeaMeTa obecIedHBaeT
BO3MOXKHOCTE PAacCMOTPeHHS BCcero MHOToo0pa3HsA BellecTE HA OCHOBe OOINHX IOHATHIL,
3aKOHOB H TeOpHIH XHMHH.

Cripykrypa comepkaHusi Kypca — «OO0Iias H HeopraHHYecKas XHMHS» c(opMHpOBaHA B
NporpaMMe IO XHMHH HA OCHOBE CHCTEMHOTO MOJIXO0Jla K H3y4eHHIO y4eOHOro MarepHasa H
o0yclioBIeHa  HCTOPHYeCKH 00OCHOBAHHBIM pAa3BHTHeM 3HAHHH Ha  ONpeldelNéHHBIX
TeopeTHUYeCKHX YpoBHAX. Ilox HOBBIM YITIOM 3peHHS B HpenMeTe «XHMHA» 6a30BOro YpORHSA
paccMaTpHBAeTcsl H3yUeHHBIH HAa YpPOBHE OCHOBHOTO oOIlero o0pa3oBaHHSA TeopeTHHUECKHH
MaTepHAT H (QakToloTHYecKHe CBeJeHHS O BellecTRaXx H XHMHtUecKoll peaknuu. Tak, B
YACTHOCTH, B Kypce «OO0mWas H HeopraHHYecKas XHMHS» oOydaloUHMcH MpeqocTaBlAeTcs



BO3ZMOJKHOCTH OCO3HATh 3HAUeHHe MepHOOHYecKOr0 3aKoOHA ¢ OOI[eTeopeTHYECKHX H
MeTOJIOJIOTHUECKHX MO3HIHH, IITy0Ke MOHATh HCTOPHYeCKOe H3MeHeHHe (PYHKIHI SToro 3aKkoHa
— oT obobmaronieii Mo 00bACHAOINEH H IPOTHO3HP VIO efi.

Enunas cHcTeMma 3HaHHH 0 BasKHeHIIHX BelllecTBAX, HX COCTaBe, CTPOEHHH, CBOMCTBAX H
NPHMEHEHHH, @ TAKyKe 0 XHMHIECKHX PeakIHsiX, HX CYN[HOCTH H 3aKOHOMEPHOCTSX NpPOTeKaHHS
ImomoNHAeTcA B Kypce 11 Kiacca sneMeHTaMH CONep KaHHA, HMEIOIHMH KyJIbTYPOJIOTHYeCKHH H
NPHKJIAJIHOM X apakTep. OTH 3HAHHS CMOCODCTBYIOT MOHHMAHHIO B3aHMOCBSI3H XHMHH C JIPYTHMH
HayKaMH, PacKpbIBAlOT eé poJib B MO3HAaBATeNbHOH H NpaKTHYeCKOH AeATelLHOCTH YeJIOBeKa,
CHOCOOCTBYIOT BOCIHTAHHIO VB@KEHHS K I[polleccy TBOpHUecTBA B 00JIaCTH TEOPHH H
NPaKTHYECKHX HPHIIOYKEHHH XHMHH, IIOMOTal0T BBINYCKHHKY OPHEHTHPOBATHCS B 0611eCTBEHHO
H JIHMYHOCTHO 3HAYHMBIX NpoGeMaxX, CBAZAHHBIX C XHMHeH, KPHTHYeCKH OCMBICIIHBATh
HHpOopMAaHI0 M HPHMEeHATH eé JUId INONOJHEHHS 3HAHHH, pelleHHS HHTe/UTeKTYAILHBIX H
SKCHEPHMEHTATILHBIX HCCIIEJIOBATENbCKHX 3a7ad. B mesloM cojlepskaHHe y4eGHOro mpemmera
«XHMHS» JaHHOTO YPOBHS H3yYeHHs OPHeHTHpoBaHO Ha (opMHpOBaHHe Yy oOydaroniuxcs
MHpPOB 033peH4uecKOH OCHOBBI NIl MOHHMAHHA (HIOcO(CKHX HIel, TAKHX KaK: MaTepHaTbHOe
€HHCTBO HEeOPTAaHHYECKOTO H OPTAHHYEeCKOr0 MHpa, 00YCIOBJIEHHOCTH CBOHCTB BeleCTB HX
COCTABOM H CTPOEHHEM, M03HABAEMOCTh MPHPOJIHbIX SBJIEHHH MyTEM 3KCIEPHMEHTA H Pell eHHs
NPOTHBOPEIHH MeTy HOBBEIMH (PAKTAMH H TeOpeTHMeCKHMH NpeanochLIKAMH, OCOZHAHHE POJIH
XHMHH B pPellleHHH 3KOJIOTHYecKHX mpo0iieM, a Takke npobiieM cOepeskeHHs 3HepIeTHHUeCKHX
PecypcoB, ChIpbs, CO3/IaHHS HOBBIX TEXHOJIOTHI H MaTepHaJoB.

B nnaHe pemeHHA 3amad BOCIOHTAHHSA, Pa3BHTHA H CONHATH3ANHH O00yYalOMIHXCA
NPHHATBIE TPOrpaMMOH MO0 XHMHH MOIXO[bI K ONpeZesieHHI0 COJepyKaHHs H TMOCTPOEHHS
npenMeTa NpeIyCMaTpHBAKT (pOpMHpOBAHHE YHHBEPCATLHBIX YyUeOHBIX HeilcTBHH, HMEIOIHX
faz0Boe 3HAYeHHe JUI PA3IHIHBLIX BHIOB JeSTebHOCTH: pelleHHs npobiieM, IOHCKA, aHATH3a H
o6paboTKkH HHQoOpMaIHH, HeoOXOOHMBIX XA MNPHOOpeTeHHS ONbITa MNPaKTHYeCKOH H
HCCJIEZIOB aT eJIbCKOH JesTeNlb HOCTH, 3aHHMAION] el BasKHOe MecTO B MOZHAHHH XHMHH.

B mpaxTHke nmpenojapaHHsg XHMHH KaK Ha YPOBHEe OCHOBHOro of1ero o6pazoB aHus, Tak H
Ha ypoBHe cpenHero obmero oO0pazoBaHHs, [OpPH ONOpeldeleHHH  CcOZepsKare/bHOH
XapaKTepHCTHKH Ieleldl H3yMeHHs NpeIMeTa HanpaBJeHHeM IepBOCTENEeHHOH 3HAYHMOCTH
TPagHUHOHHO OpH3HAéTcA (QopMHpOBAaHHEe OCHOB XHMH4YecKoll HayKH Kak o0iacTu
COBPEMEHHOTO €eCTeCTBO3HAHHA, NPAKTHYECKOH [eATelbHOCTH YeslOBEKA H Kak OJHOI0 H3
KOMIIOHEHTOB MHPOBOH KyJbTypbl. C MeTofu<decKol TOYKH 3peHHs Takoil moaxon K
ompefeNleHHIO Nellell H3VIeHHs MpeaMeTa ABJIAeTCA BIOJIHE ONPABJAHHBIM.

MecTo Kypca XHMHH B YIeGHOM NUIaHe

OOfmee 4HCIO YacoB, OTBENEHHBIX T H3yUeHHSA XHMHH, Ha 0a30BOM YpOBHe
cpemHero obimero o6pazopanus (11 xnacc), coctamer — 34 qaca (1 yac B Hemeno).



