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PABOUYAS IMPOI'PAMMA

o XUMHH

YposeHb oOydeHus (Knacc) OCHOBHOE obuiee, 8-9 Knaccsl
(c ucroNb30BaHHEM LHH(POBOro U aHANOTOBOTO obopyopanHs IIEHTPA eCcTeCTBEHHO-HAYIHOH H
TexHONOrnYecKoil HaripasnenHocTell nenTpa « Touka pocTa)

Ob1ee Konu4YecTBO 4acos: 138
KonuuecTso 4acoB B Hefemo 2 YposeHb 0a30BEIH

[Tporpamma paspaGorana Ha ocHose TpeGoBaHuii DernepalbHOTO
rocyaapcTBeHHOT0 00pa30BaTebHOIO CTaH1apTa OCHOBHOTO ob1iero odpazoBanus,
yTBEPIIEHHOr0 npuKazom MuHHCTepCTBa obpazopanus 1 Hayku PO No 287 ot
31.05.2021; apTopcKoil mporpaMMel OCHOBHOTO 00ulero 06pa3oBaHus Mo XHMHH
g 8-9 knaccos. '

Vue6Huk, aprop: Xumus. 8 kaace/I'abpuenss O.C., Octpoymos W.I'., Cnagkos
A
WUsnatenseTro, rox usnanus: «[Ipocsemenuey, 2021 r.
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ITOSACHUTEJ/IbHASA 3AITNCKA

Pabouasi mporpaMma ecTeCTBEHHOHAyUHOM HarlpaBJIeHHOCTH T10 XUMHH C
WCTI0/Tb30BaHeM o0opyaoBaHusi 1jeHTpa «Touku pocra» naas 8-9 Kiaccos
OCHOBHOM IITKOJILI COCTaB/ieHa U pa3paboraHa B cooTBeTcTBUU C: DefepambHBIM
3akoHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBaHuM B
Poccurickon ®@epepaiiun» (C U3M. 1 Jom., BCTym. B cuay ¢ 01.09.2020);

TpeboBanussmu defepasbHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJjapTa OCHOBHOrO o01iero o6bpa3oBaHusi (yTB. TIpUKa3oM MUHHCTEPCTBA
obpa3oBanus u Hayku Poccuiickoii @epepaiyu ot 17.12.2010 Ne 1897) (pep.
21.12.2020);

[MacmopToM  Hal[MoHa/sbHOrO  TpoekTa  «OOpa3oBaHue»  (yTB.
npe3uauyMoMm Coerta 1ipu [Ipe3ugente PP 110 CcTpaTermyeckoMy pa3BUTHUIO U
HaLMOHAJ/IbHBIM MMPOeKTam, NpoTOKOJI 0T 24.12.2018 Ne 16);

[l'ocypapctBenHou nporpammor Poccuiickor ®enepauyu  «PasButue
obpazoBanusi» (yTB. [TocraHoBnenueM IlpaBurensctBa P® ot 26.12.2017 Ne 1642
(pea. ot 22.02.2021) «O6 yTBepXAeHWH TOCYJAPCTBEHHON IPOTrpamMMbl
Poccwuiickoii @eneparun «Pa3putrie 06pa3oBaHUs»;

ABTOPCKOI1 TIpOrpaMMOM OCHOBHOT'O 00111ero oO6pa3oBaHus 110 XUMUU [I/Is
8-9 knaccoB (O.C.I'abpuensi, 1U.I'.OctpoymoB, C.A.CnagkoB «IIpocBeiijeHre»,
2019 r.);

MeTogUueCKUMU PEKOMEHAALIUSIMU T10 CO3/JaHMIO0 Y (PYHKI[MOHUPOBAHHUIO
B 00111e00pa3oBaTeIbHbIX OPraHU3aLUsIX, PacToI0yKeHHBIX B CeTbCKOW MeCTHOCTH
W  Ma/lbIX TOpojax, I[eHTPOB 0O0Opa3oBaHWsS  eCTeCTBEHHOHAy4YHOW |
TeXHOJIOTMYeCKOW  HampaBiaeHHocTeM  («Touka  poctra») (Y TBepKIeHbI
pacriopsbkeHMeM MwuHHCTepcTBa TipocBelieHuss Poccuiickor ®epepauym oT 12
sHBapst 2021 r. Ne P-6).

[TporpaMMa TI0O XWMMHM Ha YpOBHE OCHOBHOTO 00II[ero oOpa3oBaHUs
CcoCTaB/ieHa Ha OCHOBe TpeOOBaHMI K pe3y/jbTaTaM OCBOEHHS OCHOBHOM
oOpa3oBare/ibHOM IMPOrpaMMbl OCHOBHOTO 00ITIlero oOpa3oBaHus, TTpe/[CTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (esepanbHOM paboueii TporpamMMel
BOCITUTAHUS U C YUETOM KOHIIETII[MH TIpeTio/laBaHusi yueOHOTo rpeaiMeTa « XUMUSI»
B 0Opa3oBaTe/ibHbIX OpraHu3aiusx Poccuiickoit ®epepariyu.

[TporpaMMa Mo XUMWUU Q€T TIpe/iCTaB/eHUe O LiesiX, oOIeil cTpaTeruu
oOyuyeHHMs,, BOCIMTAaHMS M Ppa3BUTHS OOYYArOI[UXCS CpPeJCTBAMH y4ueOHOIo
ripeiMeTa, yCTaHaB/IMBaeT o0si3aTenbHOE rpeiMeTHOe cofiep>KaHue,
rpeflyCMaTpuBaeT pacripe/ie/ieHle ero I0 KjaccaM W CTPYKTypPUDOBaHUe TI0
pasfielaM M TeMaM IIpOrpaMMbl IO XHWMWHM, OIpeJessieT KOJIWYeCTBeHHble U
KaueCTBEHHbIe XapaKTepUCTUKHU COJZleprKaHus, PEKOMEHIyeMYH0
MOC/e0BaTe/IbHOCTh ~ M3YUeHWs] XWMHM C YU6TOM  MEXIIpeJMETHbIX U
BHYTDUITPEIMETHBIX ~ CBs3eM, JIOTUKA y4eOHOTO  TIpoIjecca, BO3PACTHBIX
ocobeHHOCTeM OOyYarIUXCs, OMpefenseT BO3MOXHOCTA IpeAMeTa st
peasnu3aiiui TpebOBaHMM K pe3y/ibTaTaM OCBOEHUs OCHOBHOW oOpa3oBaTebHOM
TIporpaMMbl Ha YPOBHE OCHOBHOT'O 0011iero obpa3oBaHus, a Takxe TpeOOBaHUM K
pe3yJibTaTaM 00yueHus XMMUU Ha YPOBHe lieJieil u3yueHus rpeiMeTa U OCHOBHbIX



BUJIOB yueOHO-TIO3HABATe/NbHOU [leATe/TbHOCTH O00ydYaromierocss 1Mo OCBOEHUIO
yueOHOT0 Co/iep>KaHusl.

3HaHWe XWUMWUMU CIY)KUT OCHOBOW jis (OpPMUPOBAHUS MUPOBO33PEHUsI
oOyuarolierocsi, ero Tpe/cCcTaB/ieHuii 0 MaTepyuaJbHOM eJUHCTBE MHpa, Ba)KHYIO
poJib UrpatoT (opMuUpyeMble XUMHel TIpe/iCTaBleHUs] O B3avMOIIpeBpallleHUsX
SHeprui W 00 SBOJIIOI[MH BEIeCTB B IIPUPOJe, O MyTSX pelleHus T100ambHBIX
rpo0sieM yCTOWUMBOIO pa3BUTHS 4Ye/IOBeUeCTBa — ChIPhEBOM, JHEPreTUUYecKOoM,
TMIUILIeBOM U 9KOJI0TMYeCKol 6e30MacHOCTH, TIpo6JieM 3/[paBOOXpaHeHMs.

N3yueHue xumuu:

- crmocobcTByeT peanu3aldd  BO3MOJKHOCTeW [I/ii  CaMOpasBUTHSA U
dbopMrpoBaHus KyIbTYPbl TMUHOCTH, €€ 0011eli U PyHKIIMOHATbHON TPaMOTHOCTH;

- BHOCHUT BKJIaZi B (pOpPMHpOBaHWe MBIIJIEHUSI ¥ TBOPUECKUX CTIOCOOHOCTEM
0o0yuarol[uXxcs, HaBBLIKOB WX CAMOCTOSTENbHOW y4ueOHOM /leATebHOCTH,
9KCTIePUMEHTAabHBIX W HCCe/IoBaTe/IbCKUX YMeHUH, HeoOXOJUMBIX KaK B
TIOBCe/ITHEBHOM >KU3HU, TaK U B TIPO(eCCUOHAILHOM /IesITe/IbHOCTH;

- 3HAKOMUT CO CIeld(PUKON Hay4yHOTrO MbIILJIEHUs, 3aK/aa/ibiBaeT OCHOBBI
1[e/IOCTHOTO B3IJIsi/la Ha eZIMHCTBO MPUPO/IbI U Ue/iIoBeKa, SIB/ISIeTCS] OTBETCTBEHHBIM
3TarioM B (POPMHUPOBAHHY eCTeCTBEHHOHAYUYHOW I'PaMOTHOCTH 00YUaroIIXCs;

- crocoOcTByeT (HOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIIEHHS K eCTeCTBeHHO-
Hay4YHbIM 3HaHUSIM, K MPUPO/Ie, K UeJI0BEeKYy, BHOCUT CBOM BK/aJl B 9KOJIOTMUECKOe
obpa3oBaHue 00yUaroUXCs.

IlaHHbIe HampaB/ieHUs1 B 00yueHUM XUMUU 00eCcrieurBarOTCs CTHerupUKOM
cofep)kaHusi yueOHOro TipefiMeTa, KOTODbIA  SIBJISIETCS  TIe/larOrUUecKu
a/IalITHPOBAHHBIM OTpa)keHHeM 0a30BOM HayKW XMMHH Ha OTpe/ie/IEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xvMyy Ha ypoBHe OCHOBHOTO 0011lero 00pa30oBaHKsI OPUEHTHPOBAH Ha
OCBOeHHe OO0yYarol[UMHUCS CHUCTEMBI TePBOHAUaTbHBIX TMOHSATHH XWUMWU, OCHOB
HEOPraHWYeCcKOM XHMHUM W  HEKOTOPbIX OTAeJbHBbIX 3HAUWMBIX TOHSTUMN
OpraHhYeCcKOU XUMUH.

CTpyKTypa cojiep>kaHusi TTporpaMMbl M0 XUMHUK C(OPMHUPOBaHa Ha OCHOBE
CUCTEeMHOr0 ToAxoja K eé usydyeHuto. Cozep)kaHue CK/IaJblBaeTCsl U3 CHUCTEeMbI
TIOHATUU O XMMHUUYECKOM 3JIeMeHTe Y BellleCTBe U CUCTEMbI IIOHATUN O XUMUUECKON
peakiu. OO6e 3TU CUCTeMbl CTPYKTYPHO OpraHM30BaHbl [10 TIPUHLIUIY
TOC/IeJ0BaTeIbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUYECKUX IpeJCTaBIeHUuN
pPa3HOro ypoBHS:

- aTOMHOMOJIEKYJIIPHOT'O YY€HHs KaK OCHOBBI BCETO €CTeCTBO3HAHUS;

- Ilepuoguueckoro 3akoHa [I. M. MeHgeneeBa Kak OCHOBHOI'O 3aKOHA
XUMUY;

- YU€HHs O CTPOEHUHY aTOMa U XMMUUeCKOU CBSI3U;

- TIpe/iCTaB/ieHU 00 37eKTPOSUTUUECKOW [JUCCOIMALIMK BeIleCcTB B
pacTBOpax.

TeopeThueckrie 3HaHWS PACcCMAaTPUBAKOTCSI HAa OCHOBE SMITMPUUYECKU
TO/TyUeHHbIX YU OCMbBIC/IEHHBIX (JaKTOB, Pa3BUBAIOTCS MOC/Ie/I0BATE/IbHO OT O/IHOTO

2



YPOBHSI K [JPYyrOMY, BBITIOJHSS (YHKOMM OOBSCHEHUS U TIPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHUSI U BO3MOXXHOCTe TIPaKTUYeCKOTro TPUMeHEeHUs] U MOJyueHus
M3yuyaeMbIX Bell[eCTB.

OcBoeHue TpOrpaMMbl TI0 XWUMHUUA CIIOCOOCTBYyeT  (hOpMHPOBAHHIO
TIpe/iCTaB/IeHUs] 0 XUMHUEeCKOW COCTaB/Isitollleld HayuHOM KapTHHBI MUpa B JIOTHKE
eé CHCTeMHOW TIPUPO/bl, 1[EHHOCTHOTO OTHOIIEHUS K HayuHOMY 3HaHUI0 U
MeTO/laM TIO3HaHHUSI B HayKe. VM3yueHuWe XUMUH TPOMCXOAMUT C TIPUBEUYEHUEM
3HAHUM U3 paHee H3YUeHHBIX YueOHBIX MpeamMeToB: «OKpyKarolui MUp»,
«buonorus. 5-7 knaccbl» U «du3mka. 7 Kiaacc».

[Ipy wu3ydyeHUH XUMUU TPOMCXOJUT (OPMHUpPOBaHWE 3HAHUM OCHOB
XUMUUECKOM HayKu KaK 00/1acTh COBPEMEHHOI'0 eCTeCTBO3HaHHs, MPAaKTUYeCKOU
JesiTeTbHOCTU 4Ye/ioBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI.
3azjaua y4yeOHOro mpeAMeTa COCTOUT B (DOPMHUPOBAHWK CHCTEMBbI XUMHYECKHX
3HaHUN — Ba)kHeUIHUX (PaKTOB, MOHATHM, 3aKOHOB 1 TEOPeTUUECKHX TTO/I0)KeHUH,
JOCTYIHBIX 00001I[eHHT MHUPOBO33DEHUECKOTO XapakTepa, s3blKa HAayKH, B
NpUOOIIeHUH K HAayYHbIM MeTOoJaM II03HAaHUS TIPU M3yUeHWH BeIeCTB M
XUMUUEeCKUX peakiui, B (hHOPMUPOBAHUU U Pa3BUTUM MO3HaBaTelbHbIX YMEHUN U
WX TIpUMEHEHHWH B YyueOHO-TIO3HaBAaTeNbHOW W yueOHO-HCC/Ie[j0BaTe/TbCKOU
JesiTeTlbHOCTW, OCBOEHMU TpaBWI Oe3omacHoro obpallieHUsi C BelljecTBaMd B
TIOBCe/IHEBHOM >KU3HU.

[Tpu M3yyeHWr XMMHK Ha YPOBHE OCHOBHOTO 0011lero oOpa3oBaHUs BayKHOe
3HaueHWe MPUOOpesH Takue 1ie/i, Kak:

- (bopMupOBaHMe WHTE/JIEKTya/lbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
camo0bpa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY ITIDUHSITUIO pellleHuH,
CriocobHOM a/IanTUPOBATHCS K OBICTPO MEHSFOIIIMMCS YC/IOBHUSIM JKU3HH;

- HarpaB/IeHHOCTh OOyueHHsi Ha CHUCTeMaThyeckoe TMpHoOIeHre
o0yuaroluxcss K CaMOCTOSITE/IbHOM T103HaBaTe/IbHOW JesTe/IbHOCTA, HayUHBIM
MeTO/]aM TIO3HaHUs, (HOPMUPYIOIMIMM MOTHMBAIMIO W pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

- obecrieueHue yCIOBUM, CTTIOCOOCTBYIOLIUX MPHOOPETEHHIO 00YUarOIIUMHCS
OTbITa pa3HOOOpPA3HOM [leATeTbHOCTH, TIO3HAHUS W CaMOTO3HAHUs, K/IHOUEeBbIX
HaBBIKOB (K/IFOUEBBIX KOMITETEHLIMK), UMEIOLMX YHUBEPCA/JbHOe 3HaueHue [JIst
Pa3/IMYHbIX BUZOB [1eATe/IbHOCTH;

- (opmupoBanve o0mield (YHKIMOHAJILHOM U eCTeCTBeHHO-HayuHOM
rPaMOTHOCTH, B TOM UHC/JIe YMeHUW OOBACHATb W OLIeHUBATb SIBJIEHUS
OKpY)Karolllero MUpa, MCMOJb3ys 3HaHUS W OMbIT, TOJIydyeHHbIe TPU U3yYeHUU
XUMHH, TIDUMEHSTb WX TIPpU pellleHud TIpobsieM B TIOBCEHEBHOM JKU3HU U
TPY/JOBOM [leATe/TbHOCTY;

- ¢opmupoBaHue y 0O0yuaroluXxcs TyMaHUCTAYECKUX OTHOILIEHUH,
MOHUMAaHWs 1[eHHOCTU XWUMHWUYeCKUX 3HaHWW [yid BBIPAOOTKH 3KOJIOTHUYECKH
1[e/1eco00pa3HOro TIOBe/leHUsI B OBITY W TPY/AOBOM JeSTeIbHOCTA B LIEJSX
COXpaHeHUsI CBOETO 3/[0POBbsI U OKPY>KatoIliei MpUPOIHOMN Cpe/ibl;

- pa3BUTHe MOTHBALIUM K 00yueHHI0, CIocoOHOCTel K CaMOKOHTPO/IO U
CaMOBOCTIMTAHMIO Ha OCHOBe YCBOeHMs 0OIljeue/ioBeUeCKUX I1[€HHOCTeM,
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TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Tpodu/Is ¥ HarpaB/IeHHOCTH JabHENIIero
o0yueHwusl.

OOiijee 4YKMCIO0 YacoB, OTBeAEHHBIX [ W3yUeHHs XUMHM Ha YPOBHe
OCHOBHOTO 00111ero obpa3oBaHusi, coctaBseT 136 yacoB: B 8 kKiacce — 68 yacoB (2
yaca B HeJie/T0), B 9 Kyiacce — 68 yacoB (2 yaca B HeJle/li0).

Pabouasi mporpamMma peanu3yercss Ha ocHoBe YMK co3maHHOrO 1107
pykoBozctBoM ["abpuesnsina O.C.

1. I'abpuensa O. C. Xumus. 8 knacc: yueOHUK A1 001jeo6pa3oBaTeibHbIX
opranmsauuii / O. C. I'abpuensiH, 1. T'. Octpoymos, C. A. CnaakoB. — M.:
ITIpocseienue, 2021.

2. T'abpuensn O. C. Xumus. 9 kmacc: yueOHUK 7151 0011je00pa3oBaTe/IbHBIX
opranm3auii / O. C. T'abpuensH, U. I'. Octpoymos, C. A. CnagkoB. — M.:
IIpocsenienue, 2021.

YueOHUKU COOTBETCTBYIOT denepanbHOMY roCcyZlapCTBeHHOMY
oOpa3oBaTe/lbHOMY CTaHJApTy. PekoMeHA0BaHbl MUHUCTEPCTBOM TPOCBeEIeHUs
Poccuiickon ®@egepary.

[TporpamMma pa3paboTaHa B COOTBETCTBUU C YUeOHLIM W BOCITUTATETbHBIM
riaHoM MOY «Cpepnsist 0011jeo6pa3oBaTesibHast mKkosa c. [Ilupokoe» Ajis ypoBHS
OCHOBHOrO  00miero  oOpa3oBaHUs C  MCIOAb30BaHMEM  COBPEMEHHOTO
obopyioBaHUs LieHTpa eCTeCTBeHHOHay4YHOU v TeXHOJIOTUYeCKOU
HarpaB/ieHHOCTH «Touka pocTta». Ha 6a3e 1ieHTpa «Touka pocta» obecrieurBaeTcs
peanu3anus oOpa3oBaTebHBIX TporpamMmm eCTeCTBeHHOHAyUHOU 17}
TeXHOJIOTUUECKOW HarpaB/ieHHOCTel, pa3paboTaHHBIX B  COOTBETCTBUU C
TpebOBaHMSIMM  3aKOHOJlaTebCTBA B cdepe oOpa3oBaHHA W C  YUETOM
pekoMeH/jaruii efepaabHOrO omepaTopa yueOHOTo TipeiMeTa « XUMUS».

COJEPXAHUE OBYUEHUSA
(MpakTUuecKasi yacTb yueOHOTO cCofep)KaHWs TipeJMeTa yCHseHa
MaTepHanbHO-TeXHUUeCKoW 0a30i 1jeHTpa «Touka pocTa», HCIIO/Ib3yeMOro [ijIs

peanu3aniy 00pa30BaTe/IbHBIX MPOrPaMM B paMKax Ipero/ilaBaHusi XUMUH)
8 KIIACC

ITlepBoHaua/IbHbIE XUMUUECKHE MOHATUSA

[Ipeagmer xumuu. Pojib XUMUU B KU3HU YejioBeKa. XHMMUS B CUCTeMe HayK.
Tena u BemjecTBa. Pu3nuecKrde CBOWCTBA BellleCTB. ArperaTHOe COCTOSIHUE
BelllecTB. [loHsaTHe 0 meTozax Mo3HaHUA B XMMHUU. YHCThIe BeljeCcTBa U CMeCH.
Crioco0ObI pa3ziesieHus: CMecei.

ATOMBI M MOJIeKy/bl. XUMHYecKue 3jieMeHTbl. CUMBOJIbI XUMHUUYECKUX
371eMeHTOB. [IpocThie U C/10KHBIe BeljecTBa. ATOMHO-MOJIEKYJ/IIPHOe YUYeHue.

Xvumuueckass ¢opmysia. BaneHTHOCTh aTOMOB XUMHYECKUX 3/IeMEeHTOB.
3aKOH TIOCTOSIHCTBA CoOCTaBa BewlecTB. (OTHOCUTe/bHas aTrOMHas Macca.
OtHocuTenbHasA MoJieKyJsipHas Macca. MaccoBasi 10Jisi XMMUUYeCKOro 3jieMeHTa B
COeIMHEHUU.



KomuuectBo BewjectBa. Moss. MosigspHasg Macca. B3auMoCBs3b KO/IMUeCTBa,
Maccbl M 4YMC/a CTPYKTYPHBIX €JUHML] BelecTBa. Pacuétbl mno Qopmysam
XUMHUUECKUX COeJUHEHUI.

dusnueckre U XMMUYeCKue siBjieHUsl. XUMUUecKast peakliyisi U eé MpU3HaKHU.
3aKOH COXpaHeHHsi MacChl BelecTB. XUMHYecKue ypaBHeHus. Knaccudukanys
XUMUAYEeCKUX peakluil (CoeJuHeHus1, pa3/ioyKeHusl, 3amelijeHusi, 0bMeHa).
XUMHUYeCKHMH IKCIIePUMEHT: 3HAaKOMCTBO C XMMHUECKOW TOCYy/IOW, MpaBUIaMHU
paboTbl B JlabopaTopuM U TIpuéMamMu  obOpaijeHUss C  J1abOpaTOPHBIM
o0opy/ioBaHMeEM, WU3yueHHWe U OnucaHhe (PU3MUeCKUX CBOMCTB 00pasioB
HEOpPraHWYeCcKUX BellecTB, Hab/o/jeHre (pu3nueckux (TlaBjeHde BOCKa, TasHUe
Jbla, pacTUpaHWe caxapa B CTyIIKe, KWIEeHWe U KOHJeHCalus BOJAbI) WU
XUMUYeCKMx  (ropeHue  CBeud, [IpOKajMBaHWe  MeJHOM  TPOBOJIOKH,
B3aMMO/IeICTBHE MeJla C KMC/IOTOW) SIBJIEHHM, HaO/TI0IeHHe U OITHCaHye TTPU3HAKOB
MPOTEKaHUsI XMMUUECKHX peakli (pa3/joyKeHue caxapa, B3auMOJIeUCTBHE CEPHOU
KUCJIOTBI C XJIOpUIoM Oapusi, pa3sioykeHue rugpokcua meau (11) mpu HarpeBaHuw,
B3auMo/leiicTBUe >keme3a c pactBopoMm comu meau (II), usyueHue criocob6oB
pasfie/ieHdsi CMecel: C TOMOLIbI0 MarHuTta, (UIbTPOBaHWeE, BbINlapUBAHUE,
JUCTWIISILUS, XpoMaTorpadusi, TIpoBe/leHWe OUYMCTKHA TIOBAapeHHOW  COJIH,
HabJ/to/leHre U OMuCaHue pe3y/bTaTOB MPOBeJEHUs OIbITa, WIFOCTPUPYIOLIEro
3aKOH COXPaHeHUs MacChl, CO3J,aHUe MO/le/iel MOJIeKYJI (LLIapoCTeP>KHEBBIX).

Ba)kHeiiliue npeACTaBUTe/IM HEOPraHMUeCKUX BellecTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopos — 3/1eMeHT U mpocToe
BemjecTBo. HaxokzeHue Kuciopoja B mpupoje, ¢usdueckue W XUMUYeCcKHue
cBoiictBa (peakiuu ropeHus). Okcuabl. IlpuMeHenue Kucopoga. CriocoOsbl
MOJyueHUsi KWCIOpoZAa B JiabopaTopuu U TPOMBIILJIEHHOCTU. Kpyrosopot
KHUC/I0poZa B mpupoze. O30H — a/yIOTPOnHasi MOAU(PUKALUS KUCI0PO/a.

TennoBor 3(@eKT XMMUYECKOM peakly, TePMOXMMHUYECKHWEe YpaBHEHUS,
9K30- W SHJOTepMUYeCKHe peakUMu. TOIUIMBO: yrosb U MeTaH. 3arps3HeHue
BO3/lyXa, yCUJIeHWe MapHUKOBOro 3(pdeKTa, pa3pylueHre 030HOBOTO CJIOS.

Bopopon — 3nmeMeHT UM mpocToe BeljecTBO. HaxoxzeHue Bogopoja B
npupojie, Gu3NUeCKrWe U XUMHAYECKHe CBOMCTBa, TpUMeHEeHHe, CIoCoObI
nonyuenus. KucioTel u conm.

MonsipHbIii 00bEéM ra30B. PacuéThl 110 XUMHUUECKUM YPaBHEHUSIM.

du3nueckde CBOWCTBa BOAbl. Boja Kak pacTBopuTesib. PacTBOpHI.
HaceblljeHHble ¥ HeHachIllleHHbIe pPacTBOPbl. PacTBOPUMOCTHL BeleCTB B BOJE.
MaccoBasi 10151 BellleCTBa B paCTBOpe. XUMHUYeCKHe CBOMCTBA BO/bl. OCHOBaHMUS.
Ponb pacTBOpOB B Mpupo/ie U B KU3HU ueioBeKa. KpyroBopoT BO/IbI B IPUPOJE.
3arpsi3HeHre NPUPOAHbBIX BoJ. OXpaHa U OUMCTKa TTPUPO/HBIX BOJ.

Knaccudukaiius HeopraHudeckux coefuHeHud. Okcugpl. Knaccudukaiys
OKCHZIOB:  comeoOpa3ytoriue  (OCHOBHbIe, KHCIOTHble, aM@oTepHble) W
HecosieoOpa3yrwoiye. HomeHknaTypa OKcuoB. Pu3nueckdie U XAMUYeCKHe
CBOMCTBA OKCU/O0B. [TonyueHre OKCUZOB.



OcHoBanusi. Knaccudukaliusi OCHOBaHUM: 1II€/I0UM W HEPaCTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHuW. PDusmyeckyve W XWMHUYECKHE CBOKCTBA
ocHoBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccuukanus kucnor. Homenknatypa kucior. dusnueckue u
XMMUUeCKre CBOWCTBAa KHUCIOT. Psig aktuBHOCTU Meta/uioB H. H. Beketosa.
ITonyyeHve KUCIIOT.

Conmu. HomeHknatypa coneii. ®usnueckrie U XMMHAUeCKHe CBOWCTBA COJIEU.
[Tonyuyenue cosen.

['eHeTHuecKasi CBSI3b MEX/Y K/lacCaMy HEOPraHWYeCKHX COeJUHEHHUH.

X¥MMHUYeCKMH 3KCIePHUMEHT: KauyeCTBEHHOe Orpefie/ieHue COJeprKaHUsl
KWACIOpOZla B BO3[yXe, ToayuyeHuWe, cobvpaHue, pacrio3HaBaHWe M H3ydeHue
CBOMCTB KHCJIOpO/ia, Hab/ro/leHHe B3aUMOJENCTBUSI BeIleCTB C KHUCIOPOAOM U
yCJIOBUSI BO3HUKHOBEHUSI U TpeKpallleHusi ropeHusi (Moskapa), 03HaKOMJIeHUe C
obpa3llaMyd OKCHZIOB U OIKMCaHWe WX CBOWCTB, TMoOydYeHue, cobupaHue,
pacrio3HaBaHHWe W U3yuyeHHe CBOMCTB BOJopoja (ropeHue), B3auMO/IeHCTBHE
BoZiopozia ¢ okcupoM Mmenu (II) (Bo3aMOXKHO HCIIONb30BaHME BHUleOMaTepuasioB),
Hab/o/leHe 00paslioB  BelllecTB  KOJMYeCTBOM 1  MoJib, HCCe/loBaHue
0COOEHHOCTe  pacTBOpDeHMs]  BellleCTB C  pa3/MyHONM  pacTBOPUMOCTHIO,
TIPUrOTOBJIEHWE PACTBOPOB C OIpe/eJIEHHOM MaCCOBOU [0Jie PaCcTBOPEHHOIO
BeIlleCTBa, B3aMMOJIEUCTBUE BOAbLI C MeTa//laMU (HaTpueM U KajbLiueM)
(BO3MOKHO  WCITIO/Ib30BaHHE  BHZEOMaTepuasaoB), HcCC/iefioBaHue 00pa3ioB
HEOpPraHUUYeCKHX BeI[eCTB Pa3/IMUHBIX K/IacCOB, Hab/MoieHre u3MeHeHUs] OKPACKH
VH/IMKaTOPOB B PaCTBOpax KUCJ/OT U I1jeJiouel, U3yueHre B3auMOJeHUCTBUSI OKCUZa
Menu (II) ¢ pacTBOpoM CepHOM KHWCJIOThI, KUCJIOT C MeTa//laMH, peaKLui
HeWTpaau3aluy, MoJiyuyeHHe HepacTBOPHMMBIX OCHOBAHWW, BbITECHEHHE OJHOTO
MeTasuia IpyrMM U3 pacTBOpa COJIM, PellieHre 3KCIepUMeHTa/IbHbIX 3a/ad M0 TeMe
«Ba)kHetlile K1acChl HEOPraHUYeCKUX COeJMHEHU».

Ilepyognuecknn 3akoH u Ilepuognueckas cucreMa XUMHYECKHX
y1emeHToB [JI. . MenjgeneeBa. CtpoeHue aTromMoB. XHMHUUeCKas CBA3b.
OKMC/IUTe/TIbHO-BOCCTAaHOBUTE/IbHbIE PeaKIiiH.

[TepBble TIOMBITKM KAaCCUPUKALMA XUMUUECKUX 371eMeHTOB. [loHsTHe o
rpyMax CXOJHbIX 3/IeMEHTOB (ILleJIOUHble W IIje/IOUHO3eMe/IbHble MeTasllbl,
raJloreHbl, THEPTHBIE Ta3bl). DJIEMeHThI, KOTOpbie 00pa3yroT aM(bOTepHbIe OKCHU/IBI
Y TUJPOKCU/IBI.

[Teproanueckuii 3akoH. [Teprogrueckasi cicTeMa XMMUUeCKUX 371eMeHTOB /1.
N. Menpeneea. KopoTkonepuojgHas W JJMHHOINEpPUOAHasi  (POpMbI
[Teproanueckou cuctembl xuMuueckux syemeHToB 1. Y. MengeneeBa. [lepuobl
v rpynmbl. PU3WyecKur CMBbICI TOPSAKOBOIO HOMepa, HOMEPOB Iepuoja |
IPYMIILI 3/IeMeHTa.

Crtpoenue atoMoB. CocTtaB aTOMHBIX szep. V3oTormbl. DnekTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aToMOB TepBbiXx 20 XUMHUUYECKHUX 2JIEMEHTOB
[Teppoanueckout cuctembl [I. U. MeHgeneeBa. XapakTepHUCTUKA XWUMHUYECKOTO
371eMeHTa 110 ero noJioykeHuto B [Tepuoauueckou cucteme 1. V1. MeHpeneeBa.
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3aKOHOMEPHOCTH W3MEHeHHUs pajJiuyca aTOMOB XUMHUUECKMX 3/1eMeHTOB,
MeTa//TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB IO IPYINaM U Mepruoiam.

3HaueHue [leproanueckoro 3akoHa U Ileprogruueckor CMCTeMbl XMMUUECKUX
3/IeMEHTOB [jIs1 Pa3BUTHSI HayKu W TpakTuku. 1. V. MeHgeneeB — yuéHbId U
IPa’K/IaHUH.

Xvumuyeckass CBsi3b. KoBaneHTHasi (TonsipHasi W HeMoJisipHasi)  CBSi3b.
D1eKTPOOTPULIaTeTbHOCTh XUMHUUECKUX 3/1eMeHTOB. VIOHHast CBSI3b.

Crenenb  okucieHusi.  OKHC/IWTE/bHO-BOCCTAHOBUTEbHbIE  PeaKI[Uu.
[Tpotjecchl OKHC/eHHs U BOCCTaHOB/eHHsl. OKHUC/IUTEe/M ¥ BOCCTaHOBUTEH.

XHUMHUYECKHH JKCIepUMEeHT: Hu3yueHue 0O0pa3i[OB BeIeCTB MeTa/l/IoB U
HEMeTa/I/IOB, B3aWMOJIEMCTBHE THUAPOKCH/A LMHKA C pacTBOpaMM KHCJIOT U
1iesiouer, TpPOBeJEeHHEe OIbITOB, W/UIFOCTPUPYIOIIUX MPUMEDPbl OKUC/IATE/bHO-
BOCCTAHOBUTE/IbHBIX peakiui (ropeHue, peakijuy pa3/ioyKeHusl, COeJUHEeHUS]).

MexnpeaMeTHbIe CBSA3H

Peanu3zaliiss MeXIpeAMeTHBIX CBsi3ed MpPUM M3yYyeHUM XMMUU B 8 Kiacce
OCYIIIeCTBJISIETCST Uepe3 MCITIOb30BaHHWE KaK OOIUX eCcTeCcTBeHHO-HayUHBIX
TIOHSITUM, TaK W TIOHSTUM, SBJSIFOLIUXCSI CUCTEMHBIMU /Il OT/Ie/IbHBIX MpeJMeTOB
eCTeCTBeHHOHAYUHOTO 1UKJIa.

OO01iue ecTeCcTBeHHOHAyUHble TIOHATHS: HAy4HbIH (DaKT, TUTIOTe3a, TEOpUs,
3aKOH, aHa/lu3, CUHTe3, KlacCUpUKalis, TepuoJUUHOCTb, Hab/oJeHue,
9KCIIePUMEHT, MO/le/TMPOBaHue, U3MepeHue, MO/ie/ib, sSIBJIeHHe.

dusrka: Marepusi, aroM, 93JeKTPOH, IIPOTOH, HEWTPOH, WOH, HYK/IU/,
W30TOMbI, PaJIMOAaKTUBHOCTh, MOJIEKYy/a, 3/eKTPUUeCKUid 3apsiji, BelleCTBO, TeJlo,
00BbEM, arperaTHoe COCTOSIHHE BeIlecTBa, ra3, (u3nuecKue BeJUUWHBI, eJUHUIIbI
M3MepeHHs, KOCMOC, TJIaHeThl, 3B€3/1b1, CoHLIe.

buonorusi: doTocuHTe3, AbixaHWe, Orocdepa.

["eorpadusi: atMmocdepa, rugpocdepa, MUHepasibl, TOPHbIE TTOPO/bI, TTOJIE3HbIE
MICKOIaeMble, TOTIJIMBO, BO/IHbIE PeCypChI.

9 KIIACC

Bewecmeo u xumuueckas peakyust

[Tepruoauueckuit 3akoH. [lepuoanueckasi cUCTeMa XUMHUYECKUX 3/IEMEHTOB
O. . MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTH B U3MEHEHWU CBOWCTB
XAMMWYECKUX 3JIEMEHTOB TePBbIX TPEX TIepUOJIOB, Ka/us, KaJbLUsd U UX
COeIMHEHW B COOTBETCTBUM C TIO/I0’)KeHWeM »3jeMeHTOB B [lepuouueckoit
CUCTeMe U CTPOeHHEeM UX aTOMOB.

CrpoeHure BelecTBa: BUJbl XMMHYECKOM CBSI3U. THWIIbI KPUCTA/VIAUECKUX
PEIéTOK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIA KPUCTA/JIMYECKOW PeIlETKU U
BHU/Ia XMMUUECKOUW CBSI3U.

Krnaccudukaliiyss 1 HOMeHK/IaTypa HeopraHMuyecKuX BelllecTB. XUMHUeCcKre
CBOMCTBA BeILeCTB, OTHOCSALIMXCA K PAa3/MYHbIM KjaccaM HeOpraHhueCcKux
COeIMHEHWH, TeHeTUYeCKasi CBSI3b HEOPraHUYEeCKUX BeIeCTB.
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Knaccudukaliysd XUMUUeCKHUX peaki[dii 10 pa3/IWuHbIM IIpH3HakKaMm (110
YMC/Iy U COCTaBy YYaCTBYIOIIUX B peakl[My BeIecTB, M0 TeryioBoMy 3hdeKTy, 1o
M3MEHEHHUIO CTeleHel OKUC/IeHUS XMMHUYEeCKHX 37IeMEeHTOB, 110 00paTHMOCTH, ITI0
y4aCTUIO KaTanau3aropa). JK30- U SHAOTepMUUeCKHe peakiuy, TePMOXUMUYECKUe
ypaBHEHUS.

[ToHsATHE O CKOPOCTH XUMHUUYECKOW peakijud. [loHsiTHe 00 0OpaTUMBIX H
HeoOpaTUMBIX XUMHUECKUX peakiusax. [ToHsATHe 0 TOMOTeHHbIX U TreTepOreHHbIX
peakuusax. [lonatue o katanuse. [IoHATHE 0 XMMHUUECKOM paBHOBeCHMU. DakTOPHI,
B/IUSIFOIIME HA CKOPOCTb XUMWUECKOW peaklMM W TMO0JIOKeHHWe XHWMHYeCKOro

pPaBHOBECHSI.
OKHCUTeTbHO-BOCCTAHOBUTE/IbHBIE  peakluM,  JIeKTPOHHbIN  BamaHC
OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHOM ~ peaKLIUU. CocTaBnieHue  ypaBHeHUM

OKHC/IUTEe/IbHOBOCCTAHOBUTE/IbHBIX ~ peaklMidi C  HUCIOJIb30BaHMEM  MeToja
3JIEKTPOHHOTO OasaHca.

Teopus 371€KTPOJIUTUYECKOU JIUCCOLAALIUMN. OJIEKTPOJIUTHI U
He3/1eKTpouThl. KaThoHbl, aHWOHBL. MeXaHW3M [AUCCOLMAlMA BeleCTB C
pa3/iMUHbIMUA BUJAMU XUMUUeCKOoW CBsa3u. CtemneHb auccoumanuu. CuibHble U
csiabblie 371eKTPOJTUTHI.

Peakuiuid HOHHOrO oOMeHa. YC/IOBUSI TIPOTeKaHWsl peakLUyid UMOHHOTO
oOMeHa, MoJHbIe ¥ COKpallléHHbIe HIOHHbIe ypaBHeHHs peakiuii. CBOMCTBA KUCJIOT,
OCHOBAaHMM U COlel B CBeTe TIpeACTaBlAeHHM 00 3/IeKTPOIUTHUYECKOU
aucconuanuu. KauecTBeHHbIe peakliuv Ha UOHBI. [ToHsATHE 0O THPO/M3e COMei.

Xumuueckuii 3KkcnepumeHm: 03HaKOMJ/IeHUe C MO/Ie/ISIMU KPUCTa/VTAYeCKuX
PELETOK HeopraHWYeCcKHWX BellleCTB — MeTa//IoB W HeMeTas/uioB (rpadura u
anMasa), CI0XKHBIX BelllecTB (X/I0puza HaTpusi), MCC/IeJOBaHWE 3aBUCHMOCTH
CKODOCTM XHMMWUECKOW peakluM OT BO3/|eHCTBUS pa3/UuUHbIX (HaKTOPOB,
VICC/IeIOBaHKe 3JIEKTPONIPOBOAHOCTU PaCTBOPOB BellleCTB, MpoLjecca JUCCOLUalin
KWUCJIOT, Ljesiouerd W coner (BO3MOKHO WCIOJIb30BaHWE BHE0 MaTepuasoB),
TIpOBe/IeHHe OIbITOB, U/UTFOCTPUPYIOIIUX MPU3HAKY MPOTEKAHUST PeaKLuii MIOHHOTO
obmeHa (oOpa3oBaHWe OcCafiKa, BbIJjeJieHHe rasa, oOpa3oBaHMe BOJbI), OIILITOB,
WITFOCTPUPYIOIMX ~ MNPUMEPbl  OKUC/IUTE/IbHO-BOCCTAHOBUTEIBHBIX  peaki[ui
(ropeHue, peakUWU pas/iO>KeHUs, COeJMHEHMs), paclio3HaBaHUEe HeopraHUuveCcKuX
BEL[eCTB C TOMOLIbI0 KayeCTBEHHBbIX peaklUid Ha WOHbIL, pelleHue
9KCIepUMeHTabHbIX 3aJay.

HemeTa/isibl 1 MX COeAUHEHUS

OObijasi  xapakTepuCTHKa rasioreHoB. (Oco0eHHOCTU CTpPOeHUsT aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3nMUecKre CBOMCTBA IMPOCTBIX
Bel[eCTB — TrajoreHoB. XWMHYeCKMe CBOWCTBAa Ha IpUMepe  XJopa
(B3aMMOJelCTBHEe C MeTa//laMd, HeMeTa//laMH, Iie/sodyaMu). XJIOPOBOZOPOZ,.
ConsHasi KWC/I0Ta, XMMUYECKHMe CBOMCTBA, MOJIyueHHe, NpuMeHeHue. [lelicTBUe
XJI0pa U XJIOPOBOZOPOJia Ha OpPraHU3M YesiOBeKa. BakHeWinne X/OpUAbl U KX
HaxoJKJeHue B IPUPOJe.

OO01jasi xapakTepucTyika 31eMeHTOB VIA-rpynmbl. Oco0eHHOCTH CTPOeHUs
aTOMOB, XapaKTepHble CTerneHd OKucieHus. CTpoeHWe W (pU3NUecKue CBOKCTBA
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TIPOCTBIX BeleCTB — KUCI0PO/ia U Ccepbl. AJIJIOTPOITHbIE MOAU(PUKALIUKA KUCIO0POAA
U cepbl. XuMHuueckrde CBoWcTBa cepbl. CepoBOJOpOA, CTpoeHue, (pusnyeckre U
XUMUUeckre cBoicTBa. OKCU/bI Cepbl Kak IMpeJCcTaBUTeNM KUCIOTHBIX OKCU[IOB.
CepHasg KHC/IOTa, GHU3NUECKHe W XWMHUeCKde CBoWcTBa (oOmme Kak
Tpe/iCTaBUTe/sI  Kjaacca KWUCJIOT U crielduyeckye). XuUMHUUYeCKUe peakiu,
Jie)kaiye B OCHOBE TIPOMBIIIJIEHHOTO Croco0a TMOMy4eHus CepHOM KHUC/OTHI.
[TpumeHeHre cepHOM KUCIOThL. COJIM CEpHOM KUC/IOThI, KaueCTBeHHasi peakiiys Ha
cyibdar-uoH. Haxok/jeHre cepbl U e€ coelWHEHWNW B TpHpojie. XUMHUECKOoe
3arpsi3HeHWe OKpY’Karolllel cpefbl COeJUHEHUSIMU cepbl (KUC/IOTHBIE [JOXKIH,
3arpsi3HeHue BO3/lyXa ¥ BO/IOEMOB), CIIOCOOBI ero rpeioTBpalleHus.

OO01jasi XapakTepucTHUKa 371eMeHTOB VA-rpyribl. Oco0eHHOCTH CTPOeHUs
aTOMOB, XapaKTepHble CTelleHW OKUC/IeHHs. A30T, pacripocTpaHeHre B MpUpoJe,
dur3nueckue U XUMUUeCKre CBOMCTBa. KpyroBopoT a3oTa B ripupojie. AMMUaK, ero
bur3nueckue U XuMHUUeCcKre CBOMCTBA, MoayueHre U npuMeHeHue. Cojid aMMOHUS,
ux ¢u3nueckue U XMMUYeckre CBOMCTBa, puMeHeHre. KauecTBeHHasi peakijysi Ha
HMOHbI aMMOHMs. A30THasi KMCJIOTa, eé moJjiyueHue, ¢u3nueckue U XUMUUeCKUue
cBoiicTBa (0OIMe Kak TMpe/ACTaBUTeNsl Kaacca KUCJIOT U crhenuduyeckue).
Wcrionb3oBaHve HUTPATOB U CoOJied aMMOHMSI B KaueCTBe MHHepaIbHbIX
y100peHuit. XUMHUeCcKoe 3arpsi3HeHre OKpyKatoliell cpe/ibl COeJUHEeHUsIMU a30Ta
(KUC/IOTHBIE [IOXKIW, 3arpsi3HeHWe BO3/yXa, MOYBbl U BoA0EMOB). Docdop,
a/uIoTponHble Mojudukaimu ¢ocdopa, (pusnueckre U XHMHUUYeCKHe CBOMCTBaA.
Oxkcup docdopa (V) u dochopHas KucioTa, pru3nueckrue U XMuMAUYeCKre CBOKCTBA,
nosiyuenue. Vcronb3oBaHue (hochaToB B KauecTBe MUHEPAIbHBIX YA00PeHUH.

OOb1jasi xapakTepucTyuka 31eMeHTOB [V A-rpynmbl. Oco6eHHOCTH CTPOeHUS
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHUWsl.  YT/Iepofi,  aj/IOTPOITHbIe
MOAU(UKALIUKM, pacnpoCcTpaHeHue B Mpupofe, GuU3MUyeckre U XUMUUeCKUe
cBoricTBa. Aficopbuusi. KpyroBopot yriepoga B nipupofie. OKCU/bl yriaepoja, Uux
du3nueckue U XUMUYECKWe CBOMCTBa, JeMCTBMe Ha >KUBble OpraHU3MBbI,
ToJlyueHre W TIpUMeHeHHe. ODKOJIoTuuecKrde Tpo0/ieMbl, CBsI3aHHbIE C OKCHIOM
yriaepoga (IV), rumotesa rno0anbHOTO TIOTEIUIEHUs] K/aWMaTa, TapHUKOBBIN
3¢ dekT. YrosbHas KUCIOTa U €8 Cod, Ux Gu3nueckue U XMMUUeCKre CBOMCTBaA,
rojsiyueHMe W TnpuMeHeHWe. KauecTBeHHass peakiis Ha KapOOHaT-MOHBI.
Vcnonib30BaHre KapOOHATOB B OBITY, MeAULIMHE, MPOMBIIIEHHOCTA U CelbCKOM
XO35UCTBe.

[TepBoHaua/ibHbIe TOHSATHSI 00 OpraHWYeCKUX BeljeCcTBaX KakK O
coelMHeHUsX yryepoja (MeTaH, 3TaH, 3TWIeH, alleTW/eH, 3TaHOJ, TJIMLEePUH,
YKCyCHasi KucioTa). [Iprpo/iHble UCTOUHUKKU YT/1eBOA0POA0B (yrosb, MPUPOHbIN
ra3, HedThb), MPOAYKTHI HX IepepaboTku (6eH3WH), WX poOlb B OBITYy U
TIPOMBIIIZIEHHOCTH. [IoHSTHMEe O OWOJOrHYeCcKH Ba)KHBIX BeIleCTBax: JKUPAX,
Oeskax, yrieBoZilax — W WX POMM B JKU3HU UesioBeKa. MaTepuanbHOe eJUHCTBO
OpraHu4ecKux U HeOpraHUueCKUX coeIMHeHU.

KpemHuuii, ero ¢usnueckue UM XUMHYeCKHe CBOWCTBa, TOJiyueHUe U
npumeHeHue. CoeavHeHUs KpeMHMs B rmpupojie. OOiijve TipejcTaB/ieHHs 00
okcusie kpeMHusi (IV) v kpemHueBol KucioTe. CUTMKaThI, UX MCIO0J/b30BaHUE B
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ObITY, B TPOMBIILJIEHHOCTH. BakHellllie CTPOWTe/IbHbIE MaTepHasbl: KepaMHKa,
CTEeK/I0, 1leMeHT, 6eToH, >keye300eToH. IIpobieMbl 6€30IMacHOTO MCITOIb30BaHUS
CTPOUTEJIbHBIX MaTepHUaioB B MOBCEAHEBHOU »KU3HHU.

Xumuueckulli 3IKcnepumeHm: u3ydeHWe 00paslloB HeOpPraHHYecKuX
BellleCTB, CBOWMCTB COJITHOM KMCJIOTHI, TIDOBeJjeHHe KaueCTBEHHBIX peakldid Ha
XJIOPU/I-MOHBI ¥ Hab/FoZieHre TIPU3HAKOB MX MPOTEKAHMs, OIbIThI, OTPa’karolfue
dbu3nueckue ¥ XUMHUYECKWe CBOMCTBA rajioTeHOB M UX COeJHeHUH (BO3MOXXHO
WCIIO/Ib30BaHKe BHZieOMaTepyasoB), O3HaKOM/eHHWe C obpasljaMu XJI0pPHOB
(ranoreHK10B), 03HaKOMJ/IeHWe C 0Opa3iliaMu Cephbl U eé coelMHeHUsIMU (BO3MOKHO
WCTI0/Tb30BaHKe BU/leOMaTepHuasioB), Hab/roZeHre mporjecca o0yrvMBaHUs caxapa
1oJ, JeWCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUC/OThI, U3yuyeHHe XUMHUUeCKHX
CBOMCTB pa30aB/IeHHOW CePHOM KHC/IOTHI, TIPOBeIeHre KaueCTBeHHOM peakIuH Ha
cynbhaT-uoH U HabO/o/leHre TIpU3HaKa e€é TIpOTeKaHWs, O3HaKOMJIeHHe C
¢dbu3nueckumMu CBOMCTBaMU a3oTa, ¢dochopa U UX coequHeHUN (BO3MOXXKHO
HCTIO/Tb30BaHHe  BHleOMaTepyasnoB), oOpa3llaMu a30THBIX U (HOCHOPHBIX
yaoOpeHu, TIo/iyueHre, coOWpaHWe, paclio3HaBaHWe W W3y4YeHWe CBOMCTB
aMMMaKa, MpPOBe/IeHre KaueCTBEeHHBIX peaklui Ha UOH aMMOHUS U (pocdaT-uoH U
v3yueHWe TIPU3HAKOB WX TIPDOTEKaHUs, B3aWMO/|eMCTBUE KOHIL|€HTPUPOBAaHHOMU
a30THOM KHWCJIOTBI C MeJbl0 (BO3MOXXHO HCIIO/Ib30BaHMe BH/jeOMaTeprasioB),
v3yueHUe Mojle/ield KpUCTa//IMUeCKUX pelIéToK anMasa, rpadura, (QysnepeHa,
O3HaKOMJIeHWe  C  TpoLleccoM  aAcopOILMM  pacTBOPEHHBIX  BeIeCTB
aKTUBHPOBAHHBLIM YTJIEM W YCTPONCTBOM TPOTHBOrasa, rojydyeHue, cobupaHue,
pacrio3HaBaHWe W  M3y4yeHUe CBOWMCTB YIJIEKUCIOTO ra3a, [pOBeJieHHe
KaueCTBEHHBIX Peaki[iii Ha KapOOHAT W CUIMKAaT-UOHBI M M3yUyeHUe TIPU3HAKOB UX
MPOTeKaHWsi, O3HAKOMJIeHHWe C TPOAYKLMeW CUIMKAaTHOW TTPOMBIIIIEHHOCTH,
pellleHre 3KCIepUMEeHTA/bHBIX 3a/au Mo TeMe «BakHelilve HemeTa/uibl U HX
COeIMHEHUI» .

MeTan/ibl 4 MX COeiNHeHMS

OO011jast XapaKTePUCTUKA XUMUUYECKUX 3/IEMEHTOB — METa/IJIOB HA OCHOBAaHHUH
ux TonokeHuss B Ileproguueckol cucTteMe XHUMUUECKHUX 37emMeHTOB [].
N. MeHpiesieeBa u cTpoeHUs1 aTOMOB. CTpoeHUe MeTasuioB. MeTainueckasi CBSI3b
M MeTa/yiMdyeckass KpUCTa/ulMuecKass PpelléTka. OJIEKTPOXMMUUEeCKUU  psif
HampsbKeHui MeTasioB. @uU3nyeckre U XMMUUeCKWe CBOMCTBa MeTas/uioB. OOiue
criocobbl TIo/yyeHUss MeTaioB. [IoHATHE O KOpPpPO3UM MeTaslJIoB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CriiaBbl (CTaib, YyT'yH, AIOPaJOMHHUMH,
OpoH3a) 1 UX MpuMeHeHNe B OBITY U TTPOMBIIILIEHHOCTH.

[IleouHble MeTa//Ibl: MOJ0KeHUe B [leproZiiueckoil CCTeMe XUMHUUYeCKUX
snemenToB . . MeHpeneeBa, CTpOeHWe WX aTOMOB, HaXOX[eHHe B MPHUpO/Je.
du3nuecKkre U XMMHUYeCKue CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl U
TUAPOKCUBLI HAaTpusi M Kanus. [IpumMeHeHMe I11IeJIOUHBIX MeETa/VIOB U HUX
coeIMHEeHUH.

[[lesiouyHO3eMe/IbHBIE MeTa/ylbl MarHud W Ka/lbL[UW: TIOJIO)KEeHWe B
[Tepuoauueckol cucteme XxuMudeckux snemeHTOB [I. V. MeHeneeBa, CTpoeHue
MX aTOMOB, Hax0>K/leHUe B Tipupojie. Pr3nueckre U XUMHUUYeCKUe CBOMCTBA MarHUsI
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U Kaaplus. BaHeWinue coeiuHeHUs] Kaiblids (OKCUZA, TUAPOKCH[, COJIN).
JKEcTKoCTh BOJIbI U CIIOCOOLI €€ yCTpaHeHwUs.

AmomuHul: nojokeHue B [lepuoguyeckord cuUCTeMe  XHMHUYECKHX
snemeHnToB [I. W. MeHpeneeBa, CTpOeHMe aTOMa, HaxOX/AeHWe B TMPUPOJE.
du3nueckre U XMMUUeCKre CBOMCTBA altoMUHUsA. AM(OTepHble CBOMCTBA OKCH/IA
Y TUIPOKCHU/A aTFOMUHMUSL.

Kene3o: nonoxxenue B [lepuogrueckor cucteMe XUMUYECKUX 3/1eMeHTOB /1.
N. MeHpeneeBa, CTpoeHMe aToMa, HaxoXJeHWe B mpupoge. PuUsnyeckue U
XHMMUUeCcKre CBOMCTBa »kene3a. OKCU/bI, THAPOKCH/IBI U conu Kese3a (1) u »xennesa
(IIT), ux cocraB, CBOUCTBA U MOTyUEHHUE.

Xumuueckuil 3kchepumeHm: O3HaKOMJIeHHWe C oOpa3ljaMu MeTalJioB U
CI/IaBOB, WX (DU3MUYECKMMH CBOWCTBaMH, H3yueHUe pe3y/bTaTOB KOPPO3UU
MeTa/uioB  (BO3MOXXHO  HCITO/Ib30BaHHE  BHEOMATepHaoB), OCOOEHHOCTEM
B3aWMOJZIEMCTBHUSI OKCHUZA KasbLUs U HAaTpUs C BOJOM (BO3MOKHO HCII0/Ib30BaHHeE
BU/IeOMaTepuasioB), MCC/e/loBaHWe CBOMCTB >KECTKOW BOJbI, TpoLjecca TOpeHMsi
)Kese3a B KucCaopoZie (BO3MOXKHO KMCMOJIb30BaHWE BHUEOMaTepUasioB), TIPU3HAKOB
MPOTEKAaHUs KaueCTBEHHBIX peaKlUi Ha WOHbI: MarHus, KajbLusi, aJIOMUHUS,
1[uHKa, kenme3a (II) u xxene3sa (II1), megu (I1), HabFOZEHME U OTTHMICAaHHE TTPOL[ECCOB
OKpalllMBaHUsl IJlaMeHUW MOHaMH HaTpus, Kaiusgd UM Kaablusi (BO3MOXKHO
WCIOb30BaHKe  BUJleOMaTepyasioB), MCCAefloBaHWe aM(OTepHbIX CBOWCTB
TUAPOKCUA allOMUHUS U TUAPOKCHAA L[MHKA, pelleHue 3KCIepPUMEeHTa/bHbIX
3a/1au Mo TeMe «BaKHelI1I1e MeTalibl U UX COeIMHEHUS».

XuMMA U OKpPY)Kawllas cpeaa

BemectBa 1 Marepuanbl B MOBCEAHEBHOW >KW3HW vesnoBeKa. be3omacHoe
WCTI0/Tb30BaHte Bell[eCTB U XUMUUECKHUX peaki[uii B ObITy. lepBasi TIOMOIIb TIpH
XUMUUECKUX 0’KOTaX U OTPaBJIeHUSIX.

XrMHUYeCcKoe 3arpsi3HeHHe OKDPY’Karllen cpefbl (rpejenbHas AOMyCTAMast
KOHLIeHTpaLus BellecTs, fajee — [1/1K). Ponb X¥MuM B pellieHUH 5KOJI0TAYeCKUX
nipobJiem.

XumuuecKkuil 3Kcnepumenm: u3ydeHue 00pasl[OB MaTepuanoB (CTEKJIO,
CTJIaBbl MeTAJ/I/IOB, MOJIMMEePHbIe MaTepUallbl).

MesicnpeomemHble ces3u

Peanu3anys meXrpegMeTHBbIX CBsI3eM TP HM3yUYeHUWM XUMHUKA B 9 Kjlacce
OCYILIeCTB/ISIETCS 4epe3 MCIO/b30BaHMEe KakK OOI[UX ecTeCTBeHHO-Hay4YHbIX
TIOHATHUM, TaK Y TOHATUU, SB/SIOIIUXCS CUCTEMHBIMU [JI1 OTJEeNbHbIX MPeJIMeTOB
eCTeCTBeHHO-HAayUHOr0 LIUKJIA.

OOb11e ecTeCTBeHHO-HayUHble TIOHSTUS: HAayuHbIM (DakT, TUIOTE3a, 3aKOH,
TEOpHSs, aHaau3, CUHTe3, KIacCU(PUKAI[Us, T1ePUOJUUHOCTh, HabmoaeHue,
9KCIepUMEHT, MOJeIupOBaHue, W3MepeHWe, MOJeJb, SIBJIeHWe, TapHUKOBBIU
3¢ (}eKT, TeXHO/IOTUs1, MaTepHaJIbI.

du3nKa: Marepus, aTOM, 3JIeKTPOH, MPOTOH, HEWTPOH, HWOH, HYK/IWJ,
W30TOIbl, PaJM0aKTUBHOCTb, MOJIEKYJa, 3/IEKTPUUECKUW 3apsijl, MPOBO/IHUKH,
TIOJIyTIPOBOJJHUKH,  IW3/IEKTPUKH, (POTO3/IeMeHT, BeIlecTBO, Telo, O0BEM,
arperaTHoe COCTOSIHUe Bell|eCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpHUCTa/l/TMyecKasi
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pelléTKa, CrjiaBbl, (U3MUecKre BeIUUUHbI, eJMHULIbI U3MepeHUsi, KOCMUYeCcKoe
TIPOCTPAHCTBO, IJIaHeThl, 3B&31bl, CosHLIe.

Buosnorusi: goTtocuHTe3, AbixaHue, 6uocdepa, 3KocUcTeMa, MUHepa/bHbIe
yno00peHusi, MUKPO3/IeMeHTbI, MaKPO3JIEMEeHThI, TTUTaTe/IbHbIe BelllecTBa.

leorpadms: armocdepa, rugpocepa, MHUHepasabl, TOPHbIE TOPOABI,
rojie3Hble MCKOTlaeMble, TOIUIMBO, BOJHBbIE peCypchl, AbixaHue, Ouocdepa,
9KOCHUCTeMa, MUHepajbHble YA0OpeHHs, MHKDPO3JeMeHTbl, MaKpO3/eMeHTHI,
nyTare/ibHbIe BeljecTBa ['eorpadus: atmocdepa, ruapocdepa, MUHepasbl, TOPHbIE
MOPO/bl, TI0JIe3HbIE KCKOIaeMble, TOTJIMBO, BOJHbIE PECYDCHI.

IVNIAHUPYEMBIE PE3YJ/IbTATBbI OCBOEHUSA ITPOT'PAMMBI 110
XMHNN HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJ/IBTATBI

JINUHOCTHBIEe pe3y/bTaTbl OCBOEHHsI TPOrpPaMMbl OCHOBHOTO 0OIIiero
oOpa3oBaHUsI JOCTUTAIOTCS B XOJle OOyueHUWs XUMUM B eJWHCTBe ydeOHON H
BOCTIUTaTeIbHOM /leATe/TbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUMCKUMU
COLIMOKY/IbTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM, TIDUHSITHIMU B
oOIriecTBe TMpaBW/aMM W HODMaMU TIOBeZieHWs] W CIIOCOOCTBYIOT TIpOILjeccam
CaMOTI03HaHUS, CAMOPA3BUTHS U COIMA/IM3aLN 00yYaroIuXCsl.

JInyHOCTHBIE ~ pe3y/JbTaThbl  OTPa)KalOT  T'OTOBHOCTb  OOYyUaroIIUXCS
DYKOBOZCTBOBaTbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpUEHTalui |
pacllMpeHye OMbITa [|esiTeIbHOCTU Ha eé OCHOBE, B TOM UKCJIe B YaCTU:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

L|eHHOCTHOTO OTHOLLIeHUSI K 0TeYeCTBEHHOMY KYJIbTYpPHOMY,
WMCTOPUUECKOMY W HayuyHOMY Hac/e[ui0, TMOHUMaHWs 3HaueHUsl XUMUUYeCKOM
HayKu B JXU3HU COBpPeMEeHHOro o0IlecTBa, CIOCOOHOCTU BjafieTb AOCTOBEPHOU
vHbopMaleli O TepefioBbIX [JIOCTWKEHUSIX U  OTKPBITUSX MHUDOBOM WU
OTeueCTBeHHON XMMHH, 3aMHTepeCOBAHHOCTH B HayUHbIX 3HaHHUAX 00 yCTpPOMCTBe
MHpa ¥ 00IIleCTBa;

2) rpak/JaHCKOTr0 BOCTIMTAHHA:

Mpe/ICTaB/IeHUsT O COI[Ma/JIbHBIX HOPMaxX M TIpaBWIaX MeKIUYHOCTHBIX
OTHOLIIEHU! B KOJIJIeKTHBe, KOMMYHHUKATUBHOW KOMITETEHTHOCTH B OOIL[eCTBEHHO
ToJIe3HOM,  ydyeOHOMCC/IeZloBaTeIbCKOW,  TBOPUECKOM U APYTUX  BHUAAX
JesiTeTbHOCTH, TOTOBHOCTHM K Pa3HOOOpa3HOW COBMECTHOW JesTelbHOCTU TIpU
BBIITOJIHEHUM yueOHbIX, TI03HABaTe/IbHBIX 3a/lay, BBIMOJHEHUM XUMUUYECKUX
5KCIIEPUMEHTOB, CO3/IaHUN yUueOHBIX TIPOEKTOB, CTPeMJIeHHUS K B3aMMOTIOHUMaHUIO
Y B3auUMOIIOMOLM B TIpoLjecce 3ToW YyueOHOM JesiTeIbHOCTH, TOTOBHOCTU
OlLleHHMBaThb CBOE TIOBeJjleHMe U TIOCTYTKU CBOWX TOBapuilell C TMO3ULIUU
HPABCTBEHHBIX U TTPABOBBIX HOPM C YUETOM OCO3HAHUSI MOC/Ie[ICTBUIM MOCTYIIKOB;

3) 1leHHOCTH HAyYHOT'0 TO3HAHUSI:

MHUDPOBO33peHYecKHre Tpe/CcTaB/ieHus] O BellleCTBe W XUMUUYECKOM peakivy,
COOTBETCTBYIOII[i@é COBPEMEHHOMY YPOBHIO Da3BUTHSI HayKd U COCTaBJISIOIIME
OCHOBY /i TIOHUMaHHWsI CYI[HOCTA HAay4YHOW KapTWUHbI MUpa, TIpe/CcTaBIeHUs 00
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OCHOBHBIX 3aKOHOMEDHOCTSIX PAa3BUTHUS TPHUPO/IbI, B3aWMOCBS35X Ue/iOBeKa C
TIPUPOJHOM CpeJiol, O POJIU XUMHHU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

Mo3HaBaTe/IbHble MOTHBbI, HallpaB/ieHHbIe Ha MOJyueHre HOBBIX 3HAHUM I10
XUMHH, Heobxoqumble i 00BsSCHEHHS HabJroJjaeMbIX IPOLIECCOB W SIBJIEHUM,
M03HaBaTe/IbHOM, WH(OPMAaI[MOHHOW M UMTaTe/JbCKOW KyNbTYphbl, B TOM UHC/Ie
HaBLIKOB CaMOCTOSITe/IbHOM paboTbl C y4yeOHBIMHU TeKCTaMH, CIPaBOYHOU
JIUTEPATypod, JOCTYMHBIMA TEXHUUECKUMH CpeliCTBaMH HMH(POPMAILMOHHBIX
TeXHOJIOTUI;

MHTepeC K OOyuyeHMIO M TIO3HaHMIO, JiF0OO3HATE/ILHOCTh, TOTOBHOCTH U
crocobHOCTL K camMooOpa3oBaHMIO, TPOEKTHOW U MCC/ie[joBaTelbCKOM
JesiTe/IbHOCTA, K OCO3HAHHOMY BbIOODY HarlpaB/IeHHOCTW W YPOBHS 00yueHUs B
JlaibHeMIlIeM;

4) ¢hopMupoBaHus KY/IbTYPbI 3A0POBbSI:

OCO3HaHWe 1IeHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOILIEHUsS K CBOeMy
3[JOpPOBBIO, YCTAHOBKM Ha 3/I0POBbIM 00pa3 ’KW3HH, OCO3HaHHWE IOCTe[CTBUN U
HeTpUsATHe BpeAHbBIX TIPUBbIUEK (YIIOTpeOIeH s aTKOT0/Isl, HAPKOTUKOB, KypeHHs),
HeoOXOAUMOCTH  COOJTIO/IeHUsT TIpaBW/I  0e301acCHOCTA TpU  OOpalieHnu C
XUMHUUECKUMU BeI[eCTBaMH B OBITY M pealbHOM »KU3HM;

5) TPYAOBOr0 BOCIUTAHMS:

VMHTepeC K TpakKTU4YeCKOMYy M3y4yeHHI0 Mpodeccui W TpyZa Ppa3Iu4HOro
poJia, yBaXkeHUe K TPYAY U pe3yJ/ibTaTaM TPYAOBOM J1eATeTbHOCTH, B TOM UMC/Ie Ha
OCHOBe TpHUMeHeHMs TIpeJIMeTHbIX 3HaHWM [0 XWUMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaJIbHOM TPaeKTOPHUU TPOJo/DKeHUs] 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPEeCOB U CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpeOHOCTeH,
yCTIeITHON npodeCcCHOHaMbHOM AesITeTbHOCTA M Pa3BUTHS HeOOXOANMBIX YMEHUH,
TOTOBHOCTh alalITUPOBAThLCA B MpodeCcCroHaNbHON Cpejie;

6) 3K0/10ru4ecKoro BOCIIUTaHUSA:

9KOJIOTUYECKH I[esiecooOpa3Hoe OTHOIIIeHWe K TIPUpo/ie KaK HCTOUHUKY
JKA3HU Ha 3emJie, OCHOBe e€ CyIl[eCTBOBaHUsl, IOHMMaHUe 1[eHHOCTH 3J0pPOBOT0 U
Oe3oracHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIIEHHe K COOCTBEHHOMY
bur3rUeckoMy M TICUXMUECKOMY 37I0pOBbIO, OCO3HaHMe I[eHHOCTH COOJ/It0/IeH s
ripaBu/1 6e30I1acHOro MoBe/jeHusI TIpU paboTe C BellleCTBaMM, a TAaK)Ke B CUTYal[UsX,
YIPOXKAIOLIUX 3/10POBbIO Y YKU3HU JIFOJeH;

CoCcOOHOCTU TIPUMEHSITh 3HaHUs, ToJlydaeMble TIPU U3yUeHUU XUMUH, JJIs
pelleHus 3a/lau, CBSI3aHHBIX C OKPY>Karollerd TIPUPOAHOM Cpeliou, [/1s1 TIOBbILLIEHUS
YPOBHSI  9KOJIOTUYECKOW KYJIbTypbl, OCO3HaHHs T/100a/bHOTO  XapakTepa
9KO0JIOTUYECKUX TIpo0/ieM U TyTel WX pelleHds TIOCPeJCTBOM MeTO/I0B XHMHUH,
9KO0JIOTMUECKOT0 MBIIILJIeHUs], YMeHHUs pyKOBOACTBOBAThCSI UM B TI03HABATe/IbHOM,
KOMMYHUKAaTUBHOM Y COLIMATbHOM TTPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATHI

B cocrtaBe wMeTanpegMeTHbIX pe3yJbTaTOB BbIJESIOT 3HAUUMbIe JJIs1
dbopMUpoBaHHs MHMPOBO33peHMs  OOIljeHayuHble TIOHSATHS (3aKOH, Teopus,
TIPUHLIWI, TUTOTe3a, (akT, CUCTeMa, TIPOoLiecc, SKCIIepUMeHT U APYyroe.), KOTOphle
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WCTIOB3YIOTCS B €CTeCTBEeHHO-HAyUYHbIX Y4eOHBIX TIpeMeTax M TO3BOJISIOT Ha
OCHOBE 3HaHWM U3 3THUX MpeAMeTOB (OPMHPOBATh Ipe/CTaBIeHHe O LieJIOCTHOU
Hay4YHOU KapTUHe MUpa, U YHUBepCa/ibHble yueOHbIe felicTBUs (TI03HaBaTe/bHbIe,
KOMMYHUKaTUBHbIE, PeTy/SITHBHBIE), KOTOpble oOecreunBaiOT (HOpMHUpPOBaHUE
TOTOBHOCTA K CAMOCTOSITE/IbHOMY TUJIAHUPOBAHUIO U OCYIIECTB/IEHUIO y4ueOHOM
JesITe/IbHOCTH.

ITo3HaBaTe/bHbIE YHUBepPCa/IbHbIe yueOHbIe AeiiCTBHA

Ba3oBble j1oruueckue JjefiCTBHS:

YMEHUSI MCMO0JIb30BaTh TMPUEMBI JIOTUYECKOTO MBILIJIEHUS] TIPU OCBOEHHHU
3HaHUW: PACKpbIBaTh CMBIC/ XMMHUUYECKUX TOHSATHUW (BBIJENSATh UX XapaKTepHbIE
TPU3HAKK, yCTaHaB/MBaThb B3aWMOCBS3b C APYTMMU TOHSATHUSMM), MCIOJb30BaTh
TIOHSITUS /1J1s OObSICHEHHS OT/e/IbHBIX (JaKTOB U sIBJIEHHH, BLIOMpPATh OCHOBAHUS U
KpUTEpPUM [/Is1 KIaCCU(PUKALUU XUMUYEeCKUX BelleCTB M XMMUUYeCKUX Ppeakiui,
yCTaHaB/IMBaTh MPUUMHHO-C/Ie[ICTBEHHbIE CBSI3U MEXJy OOBeKTaMM H3ydeHus,
CTPOUTH JIOTUUYECKHE PAaCCyXJeHHUs1 (MHAYKTUBHbIE, eJyKTUBHbIE, [0 aHa/IOTHH),
JleJ1aTh BbIBO/IbI U 3aK/IFOUEHHUS;

yMeHUe TIpUMeHSITb B TIpoLiecce TM03HaHWsl TIOHATUSA (TIpeJMeTHble WU
MeTanpeJMeTHbIe), CUMBOJIMUECKUe (3HAKOBbIE) MO/Ie/IU, UCTIO/b3yeMble B XHMUH,
npeoOpa3oBbIBaTh LIMPOKO MpHUMeHsieMble B XUMUU MO/le/TbHble TIpe/iCTaBIeHUsT —
XMMUUECKWH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢Gopmy/ia U ypaBHeHHe
XUMHUUeCKON peakluy — MpU pellieHUu yueOHO-TI03HaBaTeIbHbIX 3a/lay, C yUETOM
3TUX MO/Ie/IbHBbIX MpeJCTaBAeHUM BbISB/IATb M XapaKTePU30BaTh CYIECTBEHHBIE
TIPU3HAKU U3yUyaeMbIXx 0ObeKTOB — XUMHUUYECKUX BEIleCTB U XMMUUeCKUX peakiui,
BBISB/ISSTH ~ OOIMe  3aKOHOMEPHOCTH, TIPUYMHHO-C/Ie[]ICTBEHHBbIE CBSI3U U
TIPOTUBOPEYMSI B MU3yUYaeMbIX MPOLieCcCax U SIBJIeHUSIX.

Ba3oBble ucciejoBaTe/IbCKHe JelCTBYS:

yMeHHe MCIO/b30BaTh IOCTAB/IEHHbIE BOMPOCHl B KauecTBe WHCTPYMEHTa
MO3HAHUS, a TakXkKe B KaueCTBe OCHOBBbI /i1 (POPMUPOBAHUSI TUIIOTE3bI T10
TIpOBepKe MPaBUJIbHOCTU BbICKA3bIBA@MbIX CYXKEHUIA;

npuobpeTeHWe OMbITa MO TJIAHUPOBAHWIO, OpraHU3alydyd U TPOBEEHHIO
yUueHWYeCKMX SKCIIepUMEeHTOB, yMeHHe Hab/oJaTh 3a XOAO0M TIpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 00600IeHUs U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEJEHHOIO OMbITa, UCC/Ae[0BAHUS], COCTAB/ISATh OTUYET
0 TIpOo/ie/laHHOM paboTe.

Pabora c uaopmanmeii:

yMeHWe BbIOWpaTh, aHA/M3UPOBAaTh W HWHTEPIPETHUPOBaTh WH(OPMALHIO
pa3/IMUHbIX BUZOB U (OPM Tpe/CTaB/IeHUs], T0yuyaeMyt0 U3 pa3HbIX UCTOUHHKOB
(Hay4yHO-TIOMyJ/IsSIpHasi  JIuTepaTypa XHWMHYEeCKOro COJZlep)KaHHWsl, CIpPaBOYHbIE
nocobusi, pecypcbl VHTepHeTa), KPUTUUECKH OLIeHHWBaTh IPOTHUBOPEUMBYIO U
HeJI0CTOBEPHYI0 MH(OPMaLUIO;

yMeHHe TIPUMEeHSITh Pa3/inyHble MEeTO/bl U 3arpochl MPU TOUCKe U 0TOOpe
vHbOpMalLMi W COOTBETCTBYIOIIUX [JaHHBIX, HEOOXOAUMBIX [Jisi BbITIOJHEHUS
yueOHbIX Y M0O3HaBaTebHBIX 33/lay OMNpe/e/IEHHOTO THUIIa, TpUobpeTeHre OIbITa B
00/acTd  UMCMOb30BaHUsI  UH(OPMALIMOHHO-KOMMYHUKAaTUBHBIX — TEXHOJIOTHH,
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OBJIa/leHre KYJIbTypOl aKTUBHOT'O MUCIOJIb30BaHUS Pa3/IMUHbIX MTOMCKOBBIX CUCTEM,
CaMOCTOSITe/ILHO BbIOMpaTh ONTHUMaIbHYH (opMy MpescTaBieHus: UHGOPMaUU U
W/UTIOCTPUPOBAaTh pelllaeMble 3aJaud HeCJ0XHbBIMM CXeMaMM, [JuarpamMmami,
apyrumu hopMamu rpadyK U UX KOMOWHAIUSIMU;

yMeHHe WCIO/Ib30BaTh M aHa/M3WpOBaTh B TIpoljecce yueOHOW W
VICC/Ie/IOBATe/IbCKOW IeSITeIbHOCTA MH(OPMALMI0 O BAUSIHUM MPOMBIIIIEHHOCTH,
CeJIbCKOT0 XO03SMCTBAa M TPAHCIIOPTA Ha COCTOSIHME OKpPY’Karolleld TpPUPOJHOU
cpefibl.

KoMMyHUKaTHBHbIE YHHBepCaIbHbIe yueOHbIe /eCTBHUS:

yMeHMus1 3aZlaBaTb BOMpPOCHI (B XO4e Auanora U (Wid) AUCKYCCHU) TIO
CyliecTBy  oOcykgaemoil  Tembl, (OPMYJUPOBaTh CBOU  TIPeJJIOXKEeHUs
OTHOCHTE/TbHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

YMEHUsI TpEeJCTaB/AsTh  MOJIydYeHHble  pe3yJ/bTaTbl  ITO3HABaTeIbHOU
JeATeJIbHOCTU B YCTHBIX W TIMCbMEHHBIX TEKCTax; [e/laTb [pe3eHTalUIo
pe3y/IbTaTOB BBINTOJIHEHHS XUMHUUECKOr0 3KCIiepuMeHTa (/1abopaTOpPHOTO OITBITa,
nabopaTopHO paboThI MO MCC/IeJOBAHHIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUsI y4yeOHOro COTpy/HAYeCTBa CO CBEepCTHHKAMM B COBMECTHOM
MO3HaBaTe/JbHOM U MCC/eloBaTeNbCKOW  [IeITeIbHOCTM  TIpU  pellleHuHr
BO3HUKAIOIIMX MpobseM Ha OCHOBe yuéTa OOIIMX WHTepecoB U COrJlaCOBaHUS
no3uiuii (obcyxaeHusi, o0OMeH MHEHHUSMU, «MO3TOBbIe IIITYPMbI», KOOPAWHALIUS
COBMECTHBIX [IEUCTBUM, OIpeJe/ieHde KpUTepUeB 1O OLleHKe KauecTBa
BBITIOJTHEHHOM paboThl U ApyTHe).

PeryniaTuBHBIE YHHUBepCa/IbHbIE yUeOHbIe JeiCTBHS:

yMeHUe CaMOCTOSATe/IbHO ONpefie/siTh Leln JAesTeNbHOCTH, IJIaHUPOBaTh,
OCYILL[eCTB/ISATh, KOHTPOJIUPOBATh U TP HEOOXOAMMOCTH KOPPEKTHPOBaTh CBOIO
JiesiTeNTbHOCTb, BbIOMpaTh Harbosee 3¢ deKTUBHbIE CIIOCOOBI pellieHusi yueOHbIX 1
MO3HABATEJ/IbHBIX 3a/lay, CaMOCTOATE/NIbHO COCTaB/IATh W/IA KOPPEKTHMPOBATh
Npe/IJIOKeHHbIM aJrOPUTM [IeMCTBUKM TIPU  BBINOJHEHWM 3aJ@aHUM C  Y4YETOM
TMOJyueHus] HOBBIX 3HaHWM 00 M3yuaeMbIx O0OBEKTaX — BelleCTBaX U peakLUsX,
OLIeHUBaTb COOTBETCTBME TOJYYEHHOTO pe3yJsbTaTa 3asiB/JIeHHOM Lie/d, yMeHHe
WCII0J/Ib30BaTh M aHA/IM3UPOBATh KOHTEKCTHI, Tpe/ijlaraeMble B YCJIOBUM 3aJjaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B coctaBe mpeAMeTHBIX pe3y/JbTaTOB II0 OCBOEHHWIO 00s3aTebHOr0
Co/lep>KaHMs, YCTAaHOBJIEHHOTO JaHHON deaepanbHOl paboueil IMpOrpamMMoi,
BBI/JIe/IAIOT: OCBOEHHbIe OOYYarOL[UMUCS HayuHble 3HaHWS, YMEHHS U CIIOCOObI
AecTBul, crieluduueckyue s TpegMeTHON obsactu  «XUMHsD», BUZbI
JesITeIbHOCTU 10 TIOJyYeHWK) HOBOTO  3HaHWs, €ro HWHTepripeTalyy,
npeoOpa30BaHUIO U MPUMEHEHUIO B Pa3/IMUHBIX YUeOHbIX U HOBBIX CUTYaLIUsIX.

K xoHily obyueHusi B 8 Kjacce nmpeiMeTHbIe pe3y/bTaThl Ha 6a3o0BOM
YPOBHE [J0JDKHBI OTpaXkaTb CHOPMUPOBAHHOCTh Y 00yUaroLMXCsl yMeHUiA:

* PpacKphIBaThb CMBIC/I OCHOBHBIX XUMHUUYECKUX TTOHSITUI: aTOM, MOJIeKYy/1a,
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XMMUUECKUH SJIEMEHT, TIPOCTOe BeLleCTBO, CJI0KHOe Bel[eCTBO, CMeCh
(ogHOpOZHAs W HEOJHOPOJHAasl), BAJeHTHOCTb, OTHOCHTE/IbHAas aTOMHas |
MOJIeKyJISIpHasi Macca, KOJMYeCTBO BellecTBa, MOJIb, MOJIIPHas Macca,
MaccoBasi [Iofisi XUMHYeCKOTO 3jeMeHTa B COeJUHEeHWH, MOJISIPHBIA 00bEéM,
OKCHJl, KHWCJI0Ta, OCHOBaHWe, CO/b, 3JIEKTPOOTPULIATE/ILHOCThb, CTEeTeHb
OKHCJIeHUS, XUMWUecKasi Ppeaklusi, KjaacCU(UKalUs peakluid: peakluu
COoeMHeHUs], PeakluM pa3/IoyKeHWsl, peakl[uu 3aMmellleHusi, peaklyuu obMmeHa,
9K30- Y 3HJ0TepMHUYECKHe peakLUuM, TerioBor 3((eKT peaklyu, spO aToMa,
9/IeKTPOHHBIN CJIOW aToMa, aTOMHas OpOuTa/ib, paguyC aToMa, XUMUUecKas
CBSA3b, TMOJIAPHAs W HeMNoJ/sIpHasi KOBaJIeHTHasl CBSI3b, WOHHAsl CBSi3b, WOH,
KaTHUOH, aHWOH, pacTBOp, MaccoBas [Jo/s BewjecTtBa (TIpOLIeHTHast
KOHIL|eHTpaLus1) B paCTBOPE;
e WUIKOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMUUECKUX MOHATUN U
TIPUMEHSITh 3TU TIOHSTHS MMPY ONMCAHUM BeLeCTB U UX MpeBpallleHUl;
 HCII0/Ib30BaTh XMMHUUECKYI0 CUMBOJIMKY [IJI1 COCTaB/ieHus1 GOpMyJl BeLeCTB
Y yPaBHEHUU XUMUYECKUX PeaKLui;
* OmpefensTh BaJIeHTHOCTb aTOMOB 3/IEMEHTOB B OMHAPHBIX COeANHEHUSIX,
CTereHb OKHC/IEHHSI 3JIEMEHTOB B OHMHApPHBIX COeJUHEHMSIX, TPHUHAJIeKHOCTD
BEL[eCTB K OMpeJeNéHHOMY K/aacCy COeIVWHeHWH 10 QopMyiaM, BHJ
XMMUUECKOM CBsA3U (KOBa/IeHTHasl U MOHHAsi) B HEOpraHWUeCKUX COeIMHeHUSIX;
« packpsiBaTh CMbICI [lepuoarueckoro 3akoHa /. 1. MeHgesneeBa:
JIeMOHCTPHPOBaTh [OHUMaHWe TEepPUOJUYeCKOU  3aBUCMMOCTA  CBOMCTB
XUMHUYECKUX 37IEMEHTOB OT HUX MOJIoKeHuss B Ilepuopuueckon cucreme,
3aKOHOB COXpPaHEeHMWs] MacChl BeleCTB, I[IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/IIDHOTO y4eHUs], 3aKOHa ABOrajjpo;
« OIHUCHIBATh U XapaKTepu3oBaTh TabmuHyto Gopmy [leproanueckoit
CUCTEMBI XWUMHUUECKUX 3JIEMEHTOB: pa3/InuaTh IMOHATHSA «IJaBHasl MOATrpymmna
(A-rpymma)» u «mnobouHas mnoarpymnma (B-rpymnma)», Manble U Gosblive
Mepuo/ibl, COOTHOCUTH O0O3HaueHUs, KOTOpble UMeHTCs B Tabmuie
«ITeppuognueckas cucremMa xumMudeckux 3jemeHToB [I. W. MeHpeneeBa» C
YMC/IOBBIMM XapaKTepUCTUKAMM CTPOEHUSI aTOMOB XUMHUECKUX 3J1eMeHTOB
(coctaB u 3apsf siapa, obillee YMC/IO 37€KTPOHOB U pacripefiesieHue UX TI0
5JIEKTPOHHBIM CJI0SIM);
« K1accupULMPOBaTh XUMUUECKHE 3/IeMEHThI, HeOpraHUuecKue BelecTBa,
XUMUYeCcKre peaklyu (10 YKUC/Iy ¥ COCTaBy yUYaCTBYIOIIMX B peaki[uu BellecTs,
10 TeT0BOMY 3P deKTy);
« XapaKTepH30BaTh (OIMHCHIBATh) OOIIHe XUMUUECKHe CBOMCTBA BEIIeCTB
Pa3/IMUHbIX K/IaCcCOB, TOATBepKJasi OINWCAHWe TpUMepaMU MOJIeKYISIPHBIX
YPaBHEHUU COOTBETCTBYIOLIUX XUMHUUYECKUX peaKl[1K;
« TPOrHO3MPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaueCTBEHHOT 0
COCTaBa, BO3MOKHOCTH MPOTeKaHUsI XUMUUYECKUX MpeBpallieHuld B pa3/IMuHbIX
yCJIOBUSIX;
 BBIUMC/ISATH OTHOCUTETBbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MaccChl BEILleCTB,
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MacCOBYHO /I0/TF0 XUMUUECKOT0 37ieMeHTa 10 popMyJie coeIMHEeHUs], MaCCOBYHO
[I0JIF0 BellleCTBa B pacTBOpe, MPOBOAUTH PaCUéThl 110 YPaBHEHUIO XWMUUECKOU
peaxkiuy;
e TIPUMEHSITh OCHOBHBIE OMepaliuy MbICJIUTEIbHOU JIeSiTe/TbHOCTH — aHa/Iu3 U
CUHTe3, CpaBHeHHWe, 0000ljeHre, CHUCTeMaTU3aluio, KIacCU(hUKALHIO,
BbISIBJIEHUME TIPUUMHHO-C/IeICTBEHHbIX CBs3ed — [JIsi UW3y4YeHHs CBOMCTB
BellleCTB U XMMUUECKHX peaki|ui, eCTeCTBeHHO-HayuHble METO/Ibl [T03HaHUS —
HaO/mofieHWe, W3MepeHWe, MO7ieIMpOBaHue, SKCIepUMeHT (peanbHBIA U
MBIC/IEHHBIN);
« CJIefioBaTh NIpaBUIaM M0JIb30BaHUsI XUMUUECKOM MOCY 10U 1 1abopaTOpHBIM
obopynoBaHWEM, a TakKe TpaBWIaM oOpaileHuss C BelecTBaMU B
COOTBETCTBUM C WHCTPYKI[USIMHU TI0 BBITIOJIHEHHIO JTaOOPaTOPHBIX XUMHUUYECKUX
OTLITOB TIO TIOTyYeHUIO M cobupaHHWIO ra3000pa3HbIX BelecTB (BoJopoJa U
KMC/I0pO/ia), TIPUTOTOB/IEHUI0 PAacTBOPOB C OMpeAeéHHOM MacCOBOM [10Jier
PacTBOPEHHOIO  BelleCTBa, I[UIAHWUPOBAaTb W  TPOBOJUTH  XHMMUUECKHE
5KCITIEPUMEHTHI 110 PaCrio3HaBaHUIO PaCTBOPOB I1jeJI0Yer ¥ KUC/IOT C TTOMOILBI0
VH/MKaTOPOB (J1aKMYC, (heHOoI(PTaerH, MeTUIOPaHX U IpyTyre).
K xoHiy obyueHusi B9 Kiacce npeiMeTHbIe pe3y/bTaThl Ha 0a3oBOM
yPOBHE JI0JDKHBI OTPaXKaTb CHOPMHUPOBAHHOCTDb Y 00yUarOIINXCsl YMEHUH:
e PpacKpbiBaTb CMBICJ OCHOBHBIX XWUMHUUYECKUX TIOHATUM: XUMHUYECKUU
3JIEMEHT,
aTOM, MOJIeKyJ/ia, MOH, KaTUOH, aHWOH, TIPOCTOE Bell[eCTBO, C/I0’KHOE BellleCTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATE/ILHOCTh, CTeNeHb OKUC/IeHUs, XUMHuYecKast
peakiysi, XUMUYecKasi CBsi3b, TeIVIOBOM 3(PQeKT peakLdu, MOJib, MOJSIPHbIN
00BEM, pacTBOp, 3MEKTPOJIUTBHI, HEIEeKTPOJIUTBL,  3JIEKTPOJUTHUECKAs
AUccolMalusi, peaklUd WOHHOTO oOMeHa, Karaiv3arop, XUMHU4YecKoe
paBHOBecwe, oOpaTumble U HeoOpaTUMble peakLUH, OKUCJIUTE/IbHO-
BOCCTAaHOBUTE/IbHbIE peakKLUM, OKUC/IUTe/lb, BOCCTAHOBUTE/Ib, OKHC/IEHUE U
BOCCTaHOBJIEHWe,  a/uIOTpOMusi,  am(pOTEepPHOCTb,  XMMHUYeCKass  CBS3b
(KoBanieHTHasi, MOHHas, MeTa/l/TIn4yecKas), KpUCTa/yinueckas peléTka, KOppo3ust
MeTasuIOB, CIIaBbl, CKOPOCTh XMMHWUECKOW peakLWH, TMpefe/bHO AOMyCTUMast
kKoHUeHTpauus [1JK Bemjectsa;
e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U
TIPUMEHSITh 3TU MIOHATUS MPY OMMCAaHUM BeLeCTB U UX MpeBpallieHui;
* MCM0JIb30BaTh XMMUUECKYI0 CUMBOJIMKY [JIsl COCTaB/ieHHsI (POpMYJI Bell[eCTB
Y ypaBHEHUU XUMHUYECKHX peaklvu;
 OlpeJe/saTh BaJIleHTHOCTb U CTeTeHb OKUCIeHUs] XUMUUeCKUX 3/1IeMEeHTOB B
COeJMHEeHUAX Pa3/IMYHOr0 COCTaBa, NIPUHA/JIEKHOCTh BeLeCTB K OIpese/éHHOMY
K/lacCy coefiuHeHWM TI0 ¢dopmysaM, BUJ XWMUUECKOW CBsi3U (KOBasieHTHasl,
VOHHasi, MeTa//IMyeckas) B HEOPraHWYeCKWX COeJMHEeHUsX, 3apsij, HWOHa IIo
XUMUUECKOU (opMyJsie, xapakTep Cpelibl B BOJHBIX pPacTBOpPax HeOPraHW4eCcKHUX
COeIMHEHWH, TUTT KPUCTA/VIMUeCKOU PelléTKM KOHKPETHOTO BellleCTBa;
« packpeiBaTh CMbICT [lepuoauueckoro 3akoHa /. 1. MeHeeeBa u
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JeMOHCTPUPOBAaTh €ro TIOHMMaHWe: OMUCHhIBAaTb M XapaKTepr30BaTh TaOIMUHYIO
¢dopmy I[lepriognueckoii CHUCTEMbl XMMHYECKUX 3/IEMEHTOB: pa3iduaTh TMOHSTUS
«TJIaBHas noArpyta (A-rpynma)» u «mobouHas noarpymma (b-rpyrma)», Masble u
Oosiblliie  TI€PUO/bI, COOTHOCUTH O00O3HAaueHHs, KOTOpble HMEIOTCS B
MepyuoIuuecKoi Tabsuile, ¢ UYKMCIOBBLIMU XapaKTePUCTUKAaMU CTPOEHHsI aTOMOB
XUMUYECKUX 37IeMeHTOB (COCTaB W 3apsifi sifipa, oOlljee UYMC/IO 37€eKTPOHOB U
pacripefiejieHUe WX T0 3/IeKTPOHHBIM CJI05IM), OOBbSCHATL 00II1e 3aKOHOMEePHOCTH
B U3MeHEeHUU CBOMCTB 3/IeMEHTOB U UX COeJUHEHUN B TpejiesiaX MasibIX [epuo/oB
Y TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX aTOMOB;

« K1accupULUMPOBaTh XUMUUECKHE 3/IeMEHThI, HeOpraHUueckKue BelecTBa,
XUMUYeCcKre peaklyu (10 YUC/Iy U COCTaBYy Y4YaCTBYIOIIUX B Peakl[Mu BelleCTB, T10
TersioBoMy 3¢GdeKkTy, 10 U3MeHeHUIO0 CTeleHeld OKHUC/AeHUSI XUMHYeCKUxX
571IEMEHTOB);

+ XapaKTepr30BaThb (OMUCHIBATh) 001[Me U crieldryeckrie XUMAYeCcKUe
CBOWCTBA TMPOCTbIX U CJIOXKHBIX BelLeCTB, MOATBEP)KJasi ONWCaHue MNpHUMepamu
MOJIEKY/ISIPHBIX ¥ MIOHHBIX YPaBHEHUI COOTBETCTBYIOLUX XMMUUECKUX PeaKLiUii;

* COCTaB/ATb ypaBHEHUs 3J1eKTPOJIMTUUYECKON AUCCOLMALIUU KUCIIOT,
11iesioueli U Cosieid, ToJiHble U COKpall|EHHbIe YpaBHEHUs peakLuii IOHHOTO 0OMeHa,
ypaBHeHUs1 peakiuii, TMOATBEP)KAAIOIIUX CYl[eCTBOBAaHUE TeHeTUUeCKOW CBs3U
MeX/ly BellleCTBaMH Pa3/IMYHbIX KI1aCCOB,;

e PacKpbIBaTh CYIIHOCTb OKUC/IUTETbHO-BOCCTAHOBUTEIBHBIX PeakLUi
TOCpeICTBOM COCTaBJIeHUsT 3/IEKTPOHHOTO OasiaHca 3TUX peakijui;

« TMPOTrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHUS],
BO3MO)KHOCTH MPOTEKaHWS XUMHUUYECKUX TTPeBPALLIEHUN B Pa3/IMUHbIX yC/IOBUSX;

* BBIUMC/ISATH OTHOCUTETBbHYIO MOJIEKYJ/IIPHYIO U MOJISIPDHYIO MacChl BellleCTB,
MacCOBYIO [IOJF0 XMMHYECKOro 3jieMeHTa Mo (opmysie coelrvHEeHUsl, MacCOBYHO
JIOJII0 BellleCcTBa B pacTBOpe, MPOBOJUTH PacUéThl MO yPaBHEHHIO XUMUUECKOM
peakLuy;

 co0ro/1aTh MpaBuMIa TI0/Ib30BaHUSI XUMUUECKOM MOCyZoi U 1abopaTOPHBIM
obopy/ZioBaHHEM, a TakKKe TpaBW/ia OOpallleHusi C BelleCTBaMU B COOTBETCTBUM C
VMHCTPYKLUSIMA TI0 BBITOJIHEHUIO J/1aOOpaTOPHBIX XWMHUYECKHUX OIbITOB TI0
T0JIyueHuI0 U coOOMpaHu1Io ra3000pa3HbIX BellleCcTB (aMMMaKa U yT/IeKUC/I0ro ras3a);

e TMPOBOAUTH pPeakluu, MOATBEeP KAAl0I1e KaueCTBEHHBIN COCTaB Pa3/TMYHbIX
BeIIeCTB: pacCIio3HaBaTh OIMBLITHBIM MyTEéM XJIOpUJ-, OpoMuj-, HOAU-, KapOoHaT-,
docdar-, cummkat-, cynbdar-, TUAPOKCUA-UOHbI, KaTHOHbI aMMOHHS W HOHBI
V3y4YeHHbIX MeTasIOB, TIPUCYTCTBYIOILME B BOJJHBIX PacTBOpaX HeOpraHWYeCcKHx
Bell[eCTB;

+ TPUMEHSITh OCHOBHbIE Olepaljii MbIC/IUTeTIbHOM JeSITe/IbHOCTH — aHau3 U
CHUHTE3, CpaBHeHHe, 0000IIeHHe, CHCTeMaTH3al[li0, BbISIBJIEHHE MPUUYUHHO-
C/IeICTBEHHBIX CBsI3ei — [/1s1 U3yUYeHUsl CBOWCTB BeIeCTB U XUMUUYECKHX PeaKLUi,
ecTeCTBEHHO-HayuHble ~ MeTO/[bl  [O3HaHWsS — Hab/oJeHWe, U3MepeHue,
MO/le/IMpOBaHKe, SKCIIePUMEHT (peabHbld U MbICJIEHHBIH).
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TEMATHNYECKOE IVNTAHNUPOBAHUE

8 KJIACC
Ne | HaumeHoBaHMe paszienioB 1 KosuecTtBo yacoB OJIEKTPOHHbIE
/1 TeM TporpaMMbl Bcero | KontposbHeie | [lpakTuuec (tmdposbie)
paboThI Kue paboTel | o6pa3oBaTesibHbIe
pecypchl
Paszpien 1 IlepBoHavasibHbIe XUMHUYECKHE IOHATUS
1.1 | Xumusi-BayKHeuIas 5 2 https://
006/1aCTh €CTeCTBO3HAHUS U m.edsoo.ru/
MpaKTHU4eCcKou 7f41837c
JIesiTeIbHOCTH UesioBeKa
1.2 | BewecTBa 1 XuMHUueCKue 15 1 https://
peakLyu m.edsoo.ru/
7f41837¢
Pa3pen 2. BakHelmme npejCcTaBUTeTH HEOPraHHYECKHUX BelleCcTB
2.1 | Bo3pyx. Kucnopog,. 6 https:/
[Tonsitue 06 okcHgax m.edsoo.ru/
7f41837c
2.2 | Bogopoa. [TousATHE O 8 1 https:/
KHUCJIOTax U COJISX m.edsoo.ru/
7f41837¢
2.3 | Boga. PactBopsl. ITonsiTue 5 1 1 https:/
00 OCHOBaHUSIX m.edsoo.ru/
7f41837¢
2.4 | OCHOBHBI€E K/1aCChl 11 1 1 https://
HeopraHuuecKux m.edsoo.ru/
CcoeIMHeHUH 7f41837c

Pazpgen 3. [lepuoanueckuii 3akoH u Ilepuoguueckasi cucteMa XUMHYECKHX 3j1eMeHTOB [I.

. MenpeneeBa. CTpoenre aroMoB. XumMHuecKas CBA3b. OKHC/IUTE/IbHO-

BOCCTAHOBHUTE/IbHbIC peaKIIUHU

3.1 | Ilepuoanueckuii 3aK0H U 7 https:/
[Teproanueckas cuctema m.edsoo.ru/
XUMUYECKUX 3/1eMeHTOB []. 7f41837c
N. MenpeneeBa. CTpoeHue
aToMa

3.2 | XuMuyeckasi CBS3b. 8 1 https://
OKuC/IMTeNBEHO- m.edsoo.ru/
BOCCTAHOBUTEJIbHbIE 7f41837c
peakiuu
Pe3epBHOe Bpems 3
HToro 68 4 5
9 K/TACC
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

Ne | HavmeHoBaHuUe paszenoB 1 KosnuecTBo yacoB OJIEKTPOHHbIE
/1 TeM TPOrpaMMbl Bcero | KontposbHbie | IlpakTuuec (umdpoBbie)
paboThI Kue paboTel | 06pasoBaTesibHbIe
pecypchl
Pa3pgen 1. BemecTBo U XMMHUeCKHe pPeaKiiuu
1.1 | IToBTOpeHUe u yriybaeHye 5 1 https:/
3HaHUM OCHOBHBIX m.edsoo.ru/
paszienoB Kypca 8 knacca 7f41a636
1.2 | OcHOBHBIE 4 https://
3aKOHOMEpPHOCTH m.edsoo.ru/
XUMUYECKUX peakiuii 71412636
1.3 | DnekTponuTHyeckas 8 1 1
JIACCOLALIUS.
XuMuryeckue peakLjuy B
pacTBOpax
Pa3pen 2. HemeTasiyibl 1 X COeAMHEHUS
2.1 | OG6Imas xapakTepHUCTHKa 4 1 https:/
XUMUUECKUX 3/IeMeHTOB m.edsoo.ru/
VIIA-rpynmsl. I'ajioreHsl 7f41a636
2.2 | O6Imast xapaKTepHUCTHKa 6 https://
XUMUUECKUX 3/IeMeHTOB m.edsoo.ru/
VIA-rpymsl. Cepa u eé 7f41a636
coeJIlMHeHUsI
2.3 | O6Imast XxapakTepHUCTHKa 7 1 https://
XUMHUUECKUX 3/IeMEHTOB m.edsoo.ru/
VA-rpynmsl. A30T, 7f41a636
docdop 1 ux coefiMHeHUs
2.4 | O6miast xapaKTepUCTHKA 8 1 2 https://
XUMHUUECKUX 3/IeMEHTOB m.edsoo.ru/
IVA-rpynnel. Yrnepopn u 7f41a636
KPeMHUH U UX COeIMHEeHUS
Pa3pgen 3. MeTanibl U MX COeJMHEHUS
3.1 | O6iue cBOMCTBA MeTaJIJIOB 4 https://
m.edsoo.ru/
7f41a636
3.2 | BaxHeiilive MeTaIbl U UX 16 1 2 https://
COeJUHEeHUsI m.edsoo.ru/
7f41a636
Pe3epBHOe Bpems 3
HToro 68 4 7
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OueHouHbIe KpUTEPUH NpeJMeTHBIX 3HaHuM 1o xumus (8 — 9)

Pe3ynbTaThl 00yUeHUs] XUMHUH IOJDKHBI COOTBETCTBOBATh OOIIMM 3a/jauaM
npeMeTa ¥ TpeOOBaHUSIM K €ro YCBOEHHUIO.

Pe3ynbTaTtel 00yuyeHUsI OLIEHMBAIOTCS M0 mNsTUOa/IbHOU cucteme. [Ipu
OLIeHKe
YUUTBIBAKOTCS CJIe[IyIOLIMEe KaueCTBeHHbIE M0Ka3aTe/u OTBETOB:

- rmy6rHa (COOTBETCTBUE U3yUeHHBIM TEOPETHUECKHUM 0000ITIeHHsIM);

- 0CO3HAHHOCTH (COOTBETCTBHE TPeOyeMbIM B IPOTpaMMe YMeHUSIM TIPUMEeHSITh
MOTyUeHHY0 MH(MOpMalIUio);

- TI0JTHOTA (COOTBETCTBHE 00beMy MporpaMmbl U MHGOpMaLK yueOHUKaA).

[Tpu o1ieHKe YUMTHIBAIOTCS YMCJIO U XapaKTep OIIMOO0K (CyIjeCTBeHHbIe WIN
HeCyllleCTBeHHbIe).

CyljecTBeHHble OLIMOKM CBfI3aHBI C HEJOCTaTOYHOW TyOMHOU U
OCO3HAaHHOCTBIO
oTBeTa (HaripuMmep, yUYeHUK HelpaBWIbHO yKa3ajl OCHOBHbIE MPH3HAKW TTOHSITHM,
sIB/IeHUH, XapaKTepHble CBOMCTBA BellleCTB, HEMPaBUILHO CHOPMYIUPOBa 3aKOH,
MpaBU/IO U T.[|. WIA YUEHHWK He CMOr TIPUMEHUTh TeOpeTHUYeCKue 3HaHUs [Jis
00BsICHEHUS] U TIpe/iCKa3aHUs sIBJIeHWM, YCTaHOB/IEHUU MPUUMHHO-CJIe[ICTBEHHbBIX
CBsI3€i, CpaBHEeHUS U KIaCCU(PUKALIUU SIBJIEHUU U T. 11.).

HecyitijecTBeHHbIe OIITMOKY OTpe/ie/IsTFOTCS HEIIOTHOTOM OTBeTa (HarpuMep,
yTyIrieHre 13 BUjla KaKoro-100 HexapakTepHOro (hakTa Mpu OMyMCaHWM BelleCTBa,
niporjecca). K HUM MOKHO OTHECTH OTOBOPKH, OMIUCKH, [JOMYIeHHbIE 110
HeBHMMaTe/bHOCTH (HarpuMep, Ha [iBa U Oosiee ypaBHeHHH peakijuii B TIOJTHOM
MOHHOM BH/Ie J0TylijeHa 0/iHa oiirbKa B 0003HaueHUH 3apsijia MOHa).

Pe3ynbTaThl 00yUueHHs POBEPSIOTCS B MPOLIECCe YCTHBIX U MMCbMEHHBIX OTBETOB
yUaluxcs, a Tak>Ke MU BbITIOJIHEHUY UMU XMMHUUYECKOT0 YKCIIepUMeHTa.

OuneHkKa yCTHOr0 OTBeTa

OTMmeTKa «5»:

- OTBEeT IOJIHbIM U NPAaBWIbHBIM Ha OCHOBAaHWU U3YUYE€HHbBIX TEOPUU;

- MaTepuaJ U3/I0’KeH B OMpe/ie/IeHHOM JIOTMUeCKOH Toc/ieioBaTelbHOCTH,
JIUTepaTyPHBIM SI3bIKOM;

- OTBET CaMOCTOSITe/IbHBIH.

OtMmeTKa «4»:

- OTBET MOJIHbIM Y MPaBUWIbHBIK HA OCHOBAHUY M3YUEHHbBIX TeOPUl;

- MaTepuas U3/I0>KeH B OMNpe/ie/IeHHOW JIOTUUeCKOM M0C/IeloBaTeIbHOCTH, MPU
3TOM JIOMYII[eHbI /IBe-TPH HECYIIleCTBeHHbIe OIITMOKH, MCITPAB/IEHHBIE T10
TpeOOBaHUIO YUUTEJIsI.

OTMeTKa «3»:

- OTBeT TIOJIHbIN, HO TIPH 3TOM JIOMYII[eHa Cyll[eCTBeHHasl OIITMOKa WU OTBET
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HEII0JIHbIN, HeCBSI3HBIM.

OtMmeTKa «2»:

- TIpY OTBeTe 00HApY>KeHO HelTOHUMaHHe YJall[iMCSi OCHOBHOTO COZIep>KaHUSI
yueOHOTr0 MaTepyasia WiH JOMyIeHbl Cyl[eCTBeHHbIE OITHOKH, KOTOPhIE
yYallUUCs He MOXKeT UCTIPaBUTh MPU HABOASIIUX BOMPOCAX yUUTEIS.

OneHKa MHCbMEHHBIX padoT

OrieHKa 3KCIepUMeHTaTbHBIX YMEHHH

O11eHKa CTaBUTCsI HA OCHOBaHWM HaO/IOIeHUsI 3a YYal[UMUCS U MMCbMEeHHOTO
oTueTa 3a pabory.

OtmeTKa «5»:

- paboTa BBITIO/IHEHA TIOJTHOCTBIO Y TIPABWIBHO, CZieJIaHbI TTPaBU/IbHbIE
HabJ/TI0/IeHUS ¥ BBIBOJIb;

- 3KCITEPUMEHT OCYII[eCTBJIEH TIO0 TI/IaHy C YUYeTOM TeXHUKHU 0e30TIacCHOCTH U
TIpaBW/I PabOTHI C BelljeCTBaMHU ¥ 000PY/JOBaHUEM;

- TIPOSIBJIEHBI OPraHU3al[MOHHO-TPY/I0BbIe yMeHHUs (TT0//1eP/KUBAIOTCS YMCTOTa
pabouero MecTa U MOPsA/I0K Ha CTOJIe, 5KOHOMHO HCITO/Ib3YIOTCS PEaKTHBBI).
OtmeTKa «4»:

- paboTa BBITIO/IHEHA TIPaBU/IBLHO, CZie/IaHbl TTPABU/IbHbBIE HAOMIOeHUST U BBIBO/IBI,
HO TIPY 3TOM 3KCIIEPUMEHT ITPOBe/IeH He MOTHOCTBIO UK JOIYIIIeHbI
HecyIllecTBeHHbIe OIMMOKKU B paboTe C BellleCTBaMH U 000pyI0BaHUEM.

OtMeTKa «3»:

- paboTa BbITI0/IHEHA TIPaBUILHO He MeHee ueM HarloJI0BUHY WU AOIylijeHa
CylecTBeHHasl OIIMOKa B X0/ie 3KCIlepuMeHTa, B 00bsCHeHUH, B 0(hOpM/IeHUH
paboThI, B COO/MIOEHNH MTPAaBU/T TEXHUKH 0€30I1acHOCTH IpU paboTe ¢
BelllecTBaMH U 060pyZi0BaHEM, KOTOPAasi UCIIPABJISIETCS 110 TPeOOBaHHUIO YUUTeIS.
OtMeTKa «2»:

- JomyIrieHbl iBe (1 6oiee) cyiiecTBeHHbIE OITMOKY B XO/le SKCIIeEPUMEHTa, B
00BsicHeHNH, B 0opMieHnH paboThl, B COOJTIO/IEHHUY TIPaBUJT TEXHUKU
Oe3oracHOCTH TIpH paboTe C BelljeCTBaMH M 000pY/J0BaHHEM, KOTOPbIE yUaI[UICS
He MOJKET UCITPaBUTh JlaXke 10 TpeOOBAHUIO YUMTEJIS.

O1jeHKa yMeHHM# pellaTh 3KCIepruMeHTa/IbHbIe 3ajauH

OTmeTKa «5»:

- IIJIaH PelleHUs1 COCTaBJ/IEH TIPAaBU/IBHO;

- MMPaBWILHO OCYIIIECTB/IEH MOJ00p XMMHUECKHUX PeaKTUBOB M 000pYyI0BaHMS;
- IaHO TI0/THOe OOBSICHEHHE U CZieIaHbl BBIBO/BI.

OTMmeTKa «4»:

- TIJIaH pelleHus1 COCTaB/IeH MPaBU/IbLHO;

- TIPAaBUJIbHO OCYIIIeCTBJIEH MOZO0p XMMHUUeCKUX PeaKTUBOM U 000py10BaHUs, PH
9TOM JIONYII[eHO He Oojiee ABYX HECYI[eCTBEHHBIX OIMMOOK B 00BICHEHUH U
BBIBO/IAX.

OTMeTKa «3»:

- IJIaH PeLleHUsT COCTaBJIEH TIPaBU/ILHO;
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- TIPaBUJILHO OCYIIIECTBJIEH ITOA00P XUMUUECKHX PEaKTHBOB U 000PY/I0BaHMsI, HO
JIOTTyIIleHa CyljeCTBeHHasl OrMbKa B 00bsICHEHNH U BBIBOZIAX.

OtMmeTKa «2»:

- JomyliileHsI /iBe (1 6oJsiee) olTMOKY B TJlaHe pellleHus, B ToAibope XUMUUeCKUX
PeakTHBOB 1 000py/10BaHus, B 00bSICHEHUH U BbIBOJAX.

O1jeHKa yMeHHMH pelllaTh pacueTHbIE 3aa4yu

OTmeTKa «5»:

- B JIOTUUECKOM PaCCYy>K/IeHUH 1 PellleHnH HeT OIMO0O0K, 3a/jaua peliieHa
palMOHa/IbHBIM CITOCOOOM.

OTmeTKa «4»:

- B JIOTUUECKOM PaCCY>K[[€HHUH 1 PellleHUH HeT CYI[eCTBeHHBIX OITHOOK, HO 3a/jaua
pellleHa Hepal[MOHaIbHBIM CTTIOCOOOM WU AOTTYIIIeHO He OoJsiee IBYX
HeCyLeCTBeHHbIX

OILIMOOK.

OTtMmeTKa «3»:

- B JIOTUUECKOM PacCy»K/[eHUH HeT CYIl[eCTBeHHbIX OITMOO0K, HO ZoTyIlieHa
CyllleCTBeHHas OITMOKa B MaTeMaTUYeCKUX pacueTax.

OTMeTKa «2»:

- UIMEIOTCS CYIlleCTBeHHbIe OIMOKH B JIOTMUECKOM PacCy’K/IeHUH 1 B PEeIIeHUH.

O1eHKa MUCbMEHHBIX KOHTPOJ/IbHBIX PadoT

OtmeTKa «5»:

- OTBeT IOJIHBIN ¥ TIPaBU/IbHBINA, BO3MOYKHA HECyIlleCTBeHHas olioKa. OTMeTKa
«4»:

- OTBET HETTO/THbIN WU IOMYII[eHO He Oosiee ABYX HECYI[eCTBeHHBIX OIMOOK.
OTtmMmeTKa «3»:

- paboTa BBITIO/IHEHA He MeHee UeM HarloJIOBHHY, AOIyIIleHa o/[Ha
CyliecTBeHHast OIMrbKa 1 TIpU 3TOM JIBe-TPH HeCyITleCTBeHHBIE.

OTMeTKa «2»:

- paboTa BbITIO/IHEHA MeHbIIle YeM HaroJIOBUHY WIH COZIEPKUT HECKOTBKO
CYI1[eCTBEHHBIX OITHOOK.

OtmeTKa «1»:

- paboTa He BBITIOJTHEHA.

O1eHKa TeCTOBBIX padoT

OtMeTKa «5» - 80-100% 0T MaKCHMa/IbHO BO3MOXKHOI'O KOJTMUeCTBa 0asijioB
OtmeTKa «4» - 60-79%

OtMmeTKa «3» - 36-59%

OtmeTKa «2» - MeHee 36%
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YUYEBHO-METOJNYECKOE OBECIIEHEHUWE OBPA30OBATEJ/IBHOI'O
ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA
1.Xumus. 8 knacc/T'abpuesnsx O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AximoHepHoe o6111ecTBO «M3marenscTBo «IIpocBelijeHre»;

METOJUYECKUE MATEPUAJIBI AJ1S1 YUUTEJISA
https://rosuchebnik.ru/ - "TIpocBermienne" Kopropatyst Poccuiickuii yueOHUK

ONPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETA
NHTEPHET
1.http://www.edu.ru — degepanbHbie 06pa3oBaTe/ibHBIE PECYPCHI AJist 00I1]ero
obpa3oBaHust/
2. https://educont.ru/ - Karanor mudpoBoro obpa3oBarebHOr0 KOHTEHTA.
3. http://school-collection.edu.ru/ - EqviHas Komiekiys LUppoBbIX
oOpa3oBaTe/bHBIX PECYPCOB.
Xumus:
1. http://www.hemi.nsu.ru/ - OCHOBbI XUMUU. DJIEKTPOHHBIN YueOHUK.
2. http://hemi.wallst.ru/— O0Gpa3oBaTe/bHbBIN CalT AJIs IITKOTBHUKOB 110 XUMUU
3. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHOCOBa
4. https://vos.olimpiada.ru/ - Bcepoccuiickast omMmnuaza KOJbHUKOB.
5. https://chem8-vpr.sdamgia.ru/ - Pewy BITP.

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE
OBPA3OBATEJIBHOI'O ITPOLIECCA
YUYEBHOE OBOPYIOBAHUE
1.ITeuatHble TabULIbI 110 yueOHBIM TeMaM Kypca.
2.Mojeny KpUCTa//TMUeCKUX PelleToK; IIapoCcTep)kKHeBble U 00BeMHbIe MO/Ie/U
MOJIEeKY /L.
3. Komiekuiuu HeopraHuueCKux BelecTs.

OBOPYJJOBAHMUE V151 ITPOBEJIEHUSA JIABOPATOPHBIX,
IMPAKTUUYECKUX PABOT, JEMOHCTPAIIN
1. KommnekT « MuKposabopaTopus Ajisi XMMUUeCKOT0 SKCIieprMeHTa» ¢ HabopoMm
COOTBETCTBYIOIMX PEaKTUBOB.
2. Habop peakTuBOB U 000py/[0BaHUs /151 BhITToHeHHsT OI'D 1Mo XUMUM.
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