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TTosscHUTe/IbHAA 3aMmucKa

Pabouast mporpaMmMa 1o XMMHH Ha YPOBE€Hb OCHOBHOTO 0011iero 06pa3oBaHus st

obyuarommuxcst 8-9-x kmaccoB MBOY BCOIII Ne 14 pa3paboTaHa B COOTBETCTBUH C
TpeOOBaHUSIMMU:

e ®depepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuy B Poccuiickoit
®depeparyn»;

¢ mnpwuka3a Munnpocsemenus ot 31.05.2021 Ne 287 «O6 yTBep>KaeHUH
¢benepasbHOrO rocyapcTBeHHOro 06pa3oBaTe/IbHOrO CTaHjapTa OCHOBHOTO
ob1iero obpazoBaHuUsI»;

¢ npuka3za MunnpocgeireHus oT 18.05.2023 Ne 370 «O6 yTBepkaeHuu dhegepanbHON
obpa3oBaTe/TbHOM TIPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHuUsI»;



* mnpwuka3a Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBep>kaennu [Topsizka
OpraHu3alvy 1 OCyleCTB/IeHUss 06pa3oBaTe/IbHOU JiesITe/TbHOCTH TT0 OCHOBHBIM
o611eobpa3oBaTe/ibHBIM TIPOrPaMMaM — 00pa30BaTe/IbHBIM MTPOrpaMMaM
HayvaJbHOrO 0011lero, 0CHOBHOTO 0011]eT0 U cpefiHero o0iiero 06pa3oBaHUs»;

e KoHmenmu npenozaBanus yuebHOro npegmera « XUMUsI»;

¢ KoHLeMNMu 5K0/I0THUeckoro obpas3oBaHusi B cucteme obiriero obpa3oBaHus;

e (CIT 2.4.3648-20 «CaHUTapHO-31THIEMHOJIOTHUECKHe TPeOOBaHMsI K OpraHU3aIusiM
BOCIUTaHUS ¥ 00yUeHHs1, OTAbIXa U 03/I0POBJIEHUS JeTeil U MOJIOJIEXKI»,
YTBep)KEeHHbIX [I0CTAHOB/IeHWEeM I[JIaBHOI0 caHuTapHoro Bpaua ot 28.09.2020 Ne
28;

e (CanlluH 1.2.3685-21 «['urneHnyeckrie HOPMATHUBBI U TPeOOBaHUS K 00eCTieueHUI0
6e3oracHocTy U (Win) 6e3BpeJHOCTH AJis UesioBeKa (haKTOPOB Cpe/ibl 0OUTaHUsI»,
YTBep)KAeHHbIX [I0CTAHOB/IeHWEeM I[JIaBHOI0 caHuTapHOro Bpaua ot 28.01.2021 Ne
2;

¢ yuyeGHOrO TJIaHa OCHOBHOTO 00111ero 06pa3oBaHus, YTBEPXK/I€HHOTO TIPUKA30M
yTBEP)KJEeHHOro rpukasoMm ot 16.06.2023 Ne 37;

* (QenepanbHOI paboueli MpOrpamMMBI 10 yueOHOMY TIpeMeTy «XUMHUSI».

[Tporpamma 1Mo XMMHM Ha YPOBHE OCHOBHOTO 001jero oOpa3oBaHMs COCTaB/IeHa Ha
OCHOBe TpeOOBaHMI K pe3yjbTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTe/bHOW IPOrpaMMBI
OCHOBHOTO 0011ero obpa3zoBanusi, nipefcraBieHHbix B PI'OC 00O, a Takke Ha OCHOBE
¢benepanbHOM paboueil MpPorpaMMbl BOCITUTAHWST M C YY€TOM KOHIIEIMIUM TPeroaBaHusI
yuebHOro npegmera « XuMusi» B 00pa3oBaTebHBIX opraHu3sanusx Poccuiickoit @eseparyu.

[TporpamMma Mo XMMUH JlaeT Mpe/CTaBIeHre O 1ie/isiX, o0Ied cTpaTteruu o0yJeHus,
BOCIIUTAHHUS W Pa3BUTHSI OOYYarOL[UXCSl CPeJCTBAMU YueOHOTrO MpeaMeTa, YCTaHaB/IMBaeT
o0si3aTe/IbHOE TIPEIMETHOE COJIep)KaHue, TIPelyCMaTPUBAET paclipe/iejieHre ero rno Kjaaccam
U CTPYKTYPHpPOBaHME TI0 pa3jesaM W TeMaM TpOrpaMMbl TI0 XUMWH, OTpejesieT
KOJIMUECTBEHHbIE W KAueCTBEHHbIe XapAaKTEPUCTHKH COZEP)KaHUs, PEKOMEHJyeMYIo
MOC/IeIOBATe/IbHOCTh M3YUEHHs] XMMUH C YUETOM MEXKIIPEeJMETHBIX W BHYTPUIIPEMETHBIX
CBsi3el, JIOTUKK yueOHOTO0 Tpoliecca, BO3pacTHBIX 0COOEHHOCTeHN 00yJaroIuXcsi, Orpe/ensieT
BO3MO)KHOCTH TIpeIMeTa [jisi peanu3aljii TpeOOBaHMI K pe3y/bTaTaM OCBOEHHsS OCHOBHOM
obOpa3oBaTe/ibHOM TIPOTPaMMbI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a TaKkKe
TpeOOBaHUI K pe3y/ibTaTaM OOyYeHHs] XMMHU Ha YPOBHE Iie/iel W3yuyeHusl TipeaMera U
OCHOBHBIX BHIOB yueOHO-TIO3HABaTe/IbHOW JeATebHOCTH O0Y4YaroIlerocss Mo OCBOEHHIO
yueOHOTO cofiepKaHusl.

3HaHWe XUMWUW  C/IY)KAT OCHOBOM  Jisi (D OPMHDOBaHHWSI ~ MHUPOBO33DEHUsI
o0yyarorierocsi, ero rnpefcTaB/ieHU 0 MaTepHUaTbHOM eZIMHCTBE MHPA, Ba’KHYIO POJIb UTPAIOT
(hopmMupyeMble XUMHeEH TIpe/iCTaB/eHUsT O B3aWMOIIPEBPAIlleHUsIX YHEPTUU U 00 3BOJIIOLIUN
BEIIIeCTB B TMPHUPOJe, O TMyTSX peIleHus I100anbHbIX NpPo0JeM YCTOWUMBOTO Ppa3BUTHS
Yye/IoBeYeCTBA — ChIPHEBOM, SHEPreTHUeCKOl, THINEeBOH W 3KOJIOTHYecKoi 6e30racHOCTH,
rpo6JieM 3/jpaBOOXpaHeHUs.

I/I3yquI/1e XUMUU:

® CrocoOCTBYeT peanu3aliiv BO3MOKHOCTEH [I7isi CaMOPa3BUTHSL U (POPMUPOBAHUS
KyJIbTYPbI TMYHOCTH, ee o011e ¥ (yHKI[MOHATBEHON rPaMOTHOCTH;

® BHOCHUT BKJ/IaJ B (pOPMHUPOBaHHe MBILIUIEHUS] U TBOPUECKUX CITOCOOHOCTEH
00y4JaroIyxcsi, HABLIKOB UX CAaMOCTOSITeTbHOW yueOHOM [1esiTe/TbHOCTH,
9KCTIepUMEHTa/IbHBIX U UCC/IeIoBaTe/TbCKUX YMeHUH, He00X0/IMMBIX Kak B
TIOBCE/JHEBHOM JKU3HU, TaK U B MPOo(deCcCUOHATLHOM JlesTeIbHOCTH;



® 3HAaKOMWT CO CrieliM(pMKON HayuyHOT0 MbIIJIEHNs], 3aK/1a/ibIBaeT OCHOBBI L|€JIOCTHOTO
B3IJ/I51/1a Ha eZIMHCTBO MPUPO/ibI U YesIOBeKa, SIB/SIeTCSl OTBETCTBEHHBIM 3TarioM B
(OopMHPOBaHMH €CTeCTBEHHO-HAYUYHON IPaMOTHOCTH 00YYaroIInXCs;

® croco6cTByeT POPMHUPOBAHUIO [[EeHHOCTHOTO OTHOIIEHHUS K eCTeCTBEHHO-HAayUHbIM
3HaHUSM, K TIPUPO/Ie, K YeJIOBEKY, BHOCUT CBOM BKJIa/] B 9KOJIOTHUECKOe
obpa3oBaHMe 00yYarOIUXCSI.

[laHHbIe HarpaB/eHus1 B 00y4eHUH XUMUU 00ecrieunBaroTCs CrieliuUKoi cofiep>kaHust
yueOHOro npeMeTa, KOTOPBIU SIB/ISIETCS TIeJarornuecKy alaliTHPOBAHHBIM OTPaykKeHUeM
0a30BOI HaYKW XUMHHY Ha OTIpeZie/IeHHOM JTarle ee Pa3BUTHSL.

Kypc xumyu Ha ypoBHe OCHOBHOT'O 00111ero 06pa3oBaHysi OpPHEHTUPOBAH Ha OCBOEHHe
00yYaroIMMHCs CUCTeMbI ITePBOHAYa/IbHBIX MOHATHH XUMHH, OCHOB HEOPTaHUUEeCKON XUMUU
Y HEKOTOPBIX OT/IeJTbHBIX 3HAUMMBIX IMOHATHI OPraHMUeCKON XUMUH.

CTpyKTypa cofiep>kaHusi MPOrpaMMbl M0 XMMUU C(hOPMUPOBaHa Ha OCHOBE CUCTEMHOI'0
noaxoza K ee usyyenuro. Cofiep>kaHue CK/1a/IbIBaeTCsl U3 CUCTEMbI MOHATHNA 0 XUMUUECKOM
3/IeMeHTe U Bell[eCTBe ¥ CUCTeMbI MOHITUN 0 XUMHUYeCKO# peakin. O6e 3TU CUCTeMBI
CTPYKTYPHO OpPraHW30BaHbI M0 MPUHLUITY T0C/IeJ0BaTeIbHOTO Pa3BUTHSI 3HAHUM Ha OCHOBE
TeOopeTHUUeCKUX Tpe/|CTaB/IeHUd Pa3HOTO YPOBHS:

® aTOMHO-MOJIEKYJIIPHOTO yUYeHHsI KaK OCHOBBI BCEI'0 eCTeCTBO3HAHMUS;
* [lepuoauueckoro 3akoHa /I.11. MeHeneeBa KaKk OCHOBHOI'O 3aKOHa XUMUU;
® yueHHsl O CTPOEHMU aTOMa U XMMUYeCKOM CBSI3Y;

b Hpe,Z[CTaBJ'IEHI/Iﬁ 00 3JIeKTpOJII/ITI/ILIECK0ﬁ ArCColMal BemjeCTB B paCTBOPAX.

TeopeTnueckue 3HaHHS pacCMaTPUBAIOTCSI HA OCHOBE SMITMPUYECKU ITOTy4YeHHBIX U
OCMBIC/IEHHBIX ()aKTOB, pPa3BUBAIOTCS NIOC/Ie0BaTe/IbHO OT OIHOTO YPOBHS K [IPYTOMY,
BBITIOJTHSIST DYHKLUHM 00BSICHEHHS ¥ TIPOTHO3UPOBAHKS CBOMCTB, CTPOEHHSI Y BO3MOYKHOCTeH
NPaKTUYeCKOI0 IPUMeHeHUs U M0JIyUeHNsl U3ydaeMblIX BellecTB.

OcBoeHye MPOrpaMMbI TI0 XUMUH CIIOCOOCTBYeT (hOPMUPOBAHHUIO TIPe/ICTAB/IEHUS O
XUMHUYECKON COCTaBJISIIOIe HayuHON KapTHHBI MUpa B JIOTUKE ee CUCTEMHOU MPUPO/IbI,
LeHHOCTHOT' 0 OTHOIIIeHUs] K HAyYHOMY 3HaHUIO ¥ MeTo/laM TI03HaHus B Hayke. V3yueHue
XMW TIPOUCXOJUT C TIPUBJIEUeHHeM 3HaHWIM U3 paHee W3yUYeHHbIX yueOHbIX TTpeJMeTOB:
«Okpyxaromuyy Mup», «bronorus. 5-7 knacce» 1 «®Pur3nka. 7 Knace».

[Tpu M3yyeHUUN XUMUM MPOUCXOIUT (POPMUPOBaHKE 3HAHUIM OCHOB XUMUUYECKOU HayKH Kak
06/1acTv COBPEMEHHOTO eCTeCTBO3HAHUS, PAKTUUECKOM /lessTeTbHOCTH uesioBeKa U Kak
OJTHOTO M3 KOMITOHEHTOB MUPOBOM Ky/IbTYpPhI. 3aziaua yueOHOTo mpeiMeTa COCTOUT B
(hopMHPOBaHUM CUCTEMblI XUMHUUECKHUX 3HAHUW — Ba)KHEMIIUX (DAKTOB, MOHATUM, 3aKOHOB U
TeOPeTUYECKUX TOI0KEHUH, IOCTYITHBIX 000011[eHnii MUPOBO33PEeHUYECKOTO XapaKTepa,
s3bIKa HayKH, B PHUOOITIIeHNH K HayYHBIM MeTO/jaM T03HaHHs TIPU U3YUeHUH BelleCTB U
XUMUUeCKUX peakiiyii, B GOPMUPOBAaHUU 1 PA3BUTUU M03HABATeTbHBIX YMEHUHN U UX
TpUMeHeHNH B yueOHO-TI03HaBaTe/IbHOM U yueOHO-HCCIe/JOBaTe/TbCKOM eaTeTbHOCTH,
OCBOEHMH TIpaBU/T He301acHOTr0 0OpallieHusI C BeIljeCTBaMU B ITOBCEeTHEBHOM >KU3HU.

I[Tpu “3yueHNr XMMHMY Ha YPOBHE OCHOBHOTO 0011jero 00pa30oBaHus Ba)KHOe 3HaueHHe
npuobpeny Takue 1jed, Kak:

* (opMHpOBaHUe UHTe/JIEKTYabHO pa3BUTON JTMYHOCTH, TOTOBOM K
camMoo0pa3oBaHUI0, COTPYAHUUYECTBY, CAMOCTOSITIbHOMY TIPUHSITUIO pPellieHUH,
CIIOCOOHOM a/[alTUPOBATHCS K OBICTPO MEHSIFOIMMCS Y C/IOBHUSIM JKU3HHY;

® Harpap/IeHHOCTh 00yUeHHs1 Ha CUCTeMaTHuecKoe NpuobirieHre 00yJaroiuxcs K
CaMOCTOSITe/IbHOM MI03HaBaTe/IbHOM JleATeIbHOCTH, HayUHbIM MeTO/aM TI03HaHus,
(hopMUPYIOLUM MOTUBALIMIO U pa3BUTHe CIIOCOOHOCTEH K XUMUU;
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e obecrieueHre yCI0BUH, CITIOCOOCTBYIONIUX TTPUOOPETEHHIO 00YUAIOLUMHUCS OTTbITA
pa3HOo00pa3Hoii [iesiTe/TbHOCTH, TIO3HAHUSI M CaMOTI03HAHKS1, KITFOUeBbIX HaBLIKOB
(K/TFOUeBBIX KOMITeTEHLM ), UMEIOI[MX YHUBEpCaIbHOe 3HaueHue /st Pa3/TIMUHbIX
BU/IOB JlesITeIbHOCTH;

* (hopmupoBaHue 001Iel (PYHKIMOHATBHON U eCTeCTBeHHO-HayUYHOU I'PaMOTHOCTH, B
TOM YHCJIe yMeHHUH 00BbsCHSITh U OLIeHUBATD SIBJIEHHsI OKPY’KaloIllero MUpa,
WICTIO/TB3YsI 3HAHUS U OTIBIT, TT0/TyYeHHbIe TIPU U3yUeHUH XUMUH, IPUMEHSITh UX TIPU
peliieHny TIpobsieM B TIOBCeZIHEBHOM )KU3HU U TPY/I0BOM JleATeIbHOCTH;

* QopmupoBaHue y 00yUarOLUXCs T'YMaHACTUYECKUX OTHOLIEHHA, TTOHUMaHHsI
L[EHHOCTU XUMHUYeCKUX 3HaHWH /1J1s1 BHIPAOOTKH KOJIOTMUeCKH 1ie/iecoo0pa3Horo
TIOBe/IeHNsI B ObITY 1 TPYZOBOM /IeSITe/TbHOCTH B LeJISIX COXPAHEHUsI CBOETO
3/10POBbSI M OKpPYKatolllel IPUPOJHON CpeJibl;

® Dpa3BUTHE MOTHBAILUM K 00yUeHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHHMIO Ha OCHOBE YCBOEHMsI 0011jeue/ioBeyeCKrX [{eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TIPO(MIIS M HAallpaB/IeHHOCTH /la/IbHEHIIIero

o0yueHwUs1.
OO0r1iee UMC/IO YacoB, OTBEJEHHBIX [/l U3yUYeHHsI XMMUH Ha YPOBHE OCHOBHOTO 00I1iero
oOpa3oBaHwus, COCTaB/IsIeT ____ 4acoB: B 8-M Kjacce — 2 yaca B HeJjeJTi0), B 9-M Kiacce — 1 yac
B HeJleJIio.

[yt peanu3aliiy MPOrpaMMbl UCTIO/Ib3YIOTCS YUeOHHUKH, JOMYIIEeHHbIE K UCTI0Ib30BaHUI0
TIPU peanu3aliii UMeL[UX TOCYJapCTBeHHYI0 aKKPeAUTal[|i0 00pa3oBaTeTbHbIX TPOrpaMM
Haua/IbHOTO 0011ero, OCHOBHOTO 00111eT0, cpeiHero obiero oopa3oBaHust OpraHU3al[UsIMU,
OCYILeCTB/ISIOIIMMU 00pa30BaTe/bHYIO JesITeTbHOCTb, TIPUKa30M MUHTIPOCBeI[eHUsT OT
21.09.2022 Ne 858:

* O.C.I'abuensH «Xumusi 8 6a30BbIii YPOBEHbY;
e 0O.C.T'abuensn «Xumus 9 6a30BbIN yPOBEHb»

OnekTpoHHbIe 00pa3oBaTe/ibHbIe DPeCypChl, AOMYIeHHbIe K WCIOJb30BAHUIO TIPU
peanu3alii UMEIOIIUX TOCYZAPCTBEHHYIO aKKpeJUTAL[Mi0 00pa30BaTebHBIX TPOTPaMM
Haya/JIbHOTO 0O0II[ero, OCHOBHOTO 0O0IIero, cpegHero oo6iiero o6pa3oBaHWsS TTPHUKA30M
MuHrnpocserrieHus ot 02.08.2022 Ne 653:

http:/fcior.edu.ru/ ®enepanbHbIii LIEHTP UHPOPMALMOHHO-00pa30BaTe/TbHBIX
pecypcoB.

http://school-collection.edu.ru/ Eannas konneknys qudpoBbeIX 00pa30BaTeIbHBIX
pecypcoB.

http://www.ug.ru/ — OduiManbHbIi CaliT « Y UMTenbCKOM raseThbl». Ha catite
Tipe/icTaB/ieHbl HOBOCTH 00pa30BaHMsl, PACCMAaTPUBAIOTCSI BOTIPOCHI BOCTIMTAHUSI, COLIMATbHOM
3alUThI, METOIUKY 00yUeHuUst

http://pedsovet.org/ — Bcepoccuiickuii UHTepHeT-T1e/ICOBET

http://www.1september.ru/ru/ — I"azeta «IlepBoe CeHTAOpsI» U ee TPUIOKEHUS.
WHdopmatiys AJ1s riejaroros

http://www.it-n.ru/ — CeTb TBOpUECKUX yuuTesIel

http://www.fipi.ru — ®UIIN

http://www.uchportal.ru/ — yuuTenbCKuii oprasn — 1o npegmeram — ypoKH,
rpe3eHTalVU, BHEKIacCHast paboTa, TeCThl, T/IaHUPOBAHUSI, KOMITbIOTEPHBIE TIPOTPaMM

http://www.km-school.ru/r1/media/al.asp — Suuuknoneaus Kvupumia u Medogus



http://fcior.edu.ru/
http://www.km-school.ru/r1/media/a1.asp
http://school-collection.edu.ru/

Copep:xaHue yueGHOr0 mpeMera

8-1 Ki1acc
ITepBoHaya/IbHbIE XUMHUUYECKHE TTOHSATHS

[Ipegmet xvimuu. Posib XMMUH B )KM3HU UejioBeKa. XUMUS B CUCTeMe HayK. Tesa v BellleCTBa.
®du3nuecKre CBOMCTBA BelljeCTB. ArperaTHOe COCTOsiHUe BelilecTB. [ToHsITHe 0 MeTo/jax
MO3HaHUsS B XUMUH. YHUCThbIe BeljecTBa U cMecH. CriocoObl pa3/ie/ieH|si CMeCei.

ATOMBI U MOJIEKYJIbl. XUMHYecKUe 371eMeHThl. CUMBOJ/IBI XUMUYECKUX 3/1eMeHTOB. IIpocTeie
Y CJIOXKHBIE BellleCTBa. ATOMHO-MOJIEKYJ/ISIPHOE YUYeHue.

Xumuueckas d)opMyna. BaeHTHOCTbL aTOMOB XMMMUECKUX 3/1eMEeHTOB. 3aKOH ITOCTOSHCTBA
COCTaBa BelleCTB. OTHocuTenbHas aToMHas Macca. OTHocUTe/TbHast MOJIEKYJ/IAPHAS MacCca.
MaccoBas A0JI1 XUMHUUYECKOI'o 3/ieMeHTa B COeJMHEHHNH.

Konuuectso BeiiectBa. Mosib. MosisipHast Mmacca. B3auMOCBsi3b KO/IMYeCTBa, MacChl M UhC/Ia
CTPYKTYPHBIX eZIUHUL] BelljecTBa. PacueTsbl 1o (hopMyiaM XUMHUUECKUX COeJUHEHUM.

®du3nueckre U XUMUUeCKUe SIBJIeHUs1. XMMHYecKas peaklusi U ee Npu3Haku. 3aKOH
COXPaHEeHHs1 MacChl Bell|eCTB. XUMUUYecKre ypaBHeHus1. Knaccrudukaiys XummuiecKux
peakiuii (coeIMHEHUsI, PAa3/IOXKeHHs], 3aMellleHus], 0OMeHa).

XUMHUYeCKH# IKCIIePUMEHT:

3HAKOMCTBO C XUMHUYeCKO# MoCy/oH, npaBuiaMu paboTel B 1abopaTopuy U npueMaMu
obpairieHust ¢ 1abopaTOpHBIM 000PYZIOBaHUEM, U3yUeHUEe U OMMCcaHue (PU3NUECKUX CBOMCTB
00pa3LioB HeopraHUYeCcKUX BellecTB, Hab/roAeHre Gpu3nueckux (TyiaB/eHre BOCKa, TasHue
Nb/la, PacTHpaHUe caxapa B CTYIIKe, KUIleHHe U KOH/IeHCallUsl BO/[bl) U XUMHUUYeCKuX (TopeHue
CBeuH, MpOKa/IiBaHUe MeJJHOW MPOBOJIOKU, B3aUMO/IEMCTBYE Mejla C KUCTIOTOM) sIBJIeHUH,
Ha0JTFoZIeHre W OTICaHKe TIPU3HAKOB TIPOTEKAHUST XUMUUEeCKUX PeakIvii (pas/ioykeHue
caxapa, B3auMO/IeliCTBHe CePHOI KUCJIOTHI C XJIOPU/I0M Oapusi, pa3/ioykeHue ruipoKCrza
Meau (II) mpu HarpeBaHWH, B3aUMO/ZIEUCTBHE >KeJie3a C pacTBopoM cou meau (I1), usyuenue
Crioco00B pa3ziesieHust CMecei: C TMOMOIIIbI0 MarH1Ta, (GUIbTpOBaHKUe, BbIlIapUBaHue,
MUCTUJUISIMS, XpoMaTtorpadusi, MpoBe/ieHre OUHUCTKY TTOBAPEeHHOM COJY, HabJTroieHre U
orvcaHue pe3y/bTaTOB MPOBeJEHUSs OIbITa, UUTFOCTPUPYIOIIEro 3aKOH COXPaHeHHsT MacChl,
CO3/laHHe MO/le/iel MOJIeKyJI (1apOCTep)KHEeBBIX).

BaxkHeiiue NnpeaCTdBUTE/IM HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech ra3oB. CoctaB Bo3fyxa. Kuciopog — s/1eMeHT U IIpOCToe BellecTBO.
HaxoxeHre KIUCI0po/ia B pupoze, Gpusndeckre U XUMUUYECKHe CBOMCTBA (peakLiu
ropenust). Okcuzpl. IIpumenenue kucinopoga. Crioco0bl osTyueHust KUC/I0poza B
naboparopuu 1 ipoMbIiuieHHOCTH. KpyroBopoT Kuciopoga B mpupoge. O30H —
asoTporHast MoAudrKaLys KUcI0poJa.

TeroBo# 3¢hdekT XUMHUIeCKOW peakLy, TEPMOXMUMHUYeCKHe YpaBHeHus], IK30- U
9H/|0TepMUYeCKHe peaklvy. TOTIMBO: yro/ib U MeTaH. 3arpsi3HeHue BO3/yxa, yCUleHre
MapHUKOBOrO 3¢eKTa, pa3pylieHre 030HOBOI'O CJIOS.

Bopopoj — sneMeHT u pocToe BelllecTBO. HaxoskeHue BoJopo/ia B IpyUpo/ie, pusnyeckue u
XUMHUeCKUe CBOMCTBa, IPUMeHeHue, CTI0COObI TIoTyueHusi. Kuc/ioThl ¥ COMM.

MonsipHbiii 00beM Ta30B. PacueThbl M0 XUMHUECKUM YPaBHEHUSIM.

®du3nueckue CBOMCTBA BoZibl. Bojja Kak pactBopuTenb. PacTBopbl. HackliljeHHbIE U

HeHachblllleHHbIe paCTBOPbI. PaCTBOPMMOCTH BelljeCTB B BoZe. MaccoBasi [j0/1d BelleCcTBa B
pacTBope. X¥MHUeCKHe CBOMCTBA BoZibl. OcHOBaHus. Posb pacTBOPOB B TIPUPO/iE U B XKU3HU



yesioBeka. Kpyrosopor Bozipl B Ipypoje. 3arpsisHeHue NpupoAHbIX BojA. OXpaHa U OUMCTKa
TIPUPOJHBIX BOJ,.

Knaccudukaiys Heoprannueckux coefinHenui. Okcuzbl. Knaccrugukanys 0KCHoB:
coneobpasymoiye (OCHOBHbIE, KUC/IOTHBIE, aMOTepHbIe) U Hecosieobpasyrolye.
Homenknarypa okcuoB. @usnueckue U XMMUUeCKHe CBOMCTBA OKCcHUoB. [lonyyeHue
OKCH/[I0B.

OcHoBanud. Knaccugukaryss o0CHoBaHUM: 111€JI0UM U HepaCTBOPUMble OCHOBaHUSI.
Homenknarypa ocHoBaHui. dr3snueckre ¥ XUMHAYeCKue CBOWCTBAa OCHOBaHWM. lomyuenue
OCHOBaHUM.

Kucnotel. Knaccudukanys kucinor. HomeHnknarypa kucnot. @usnueckre 1 XUMAYECKHe
cBoiicTBa KMC/OT. Psaj aktuBHOCTHA MeTanioB H.H. BeketoBa. [TonyueHure KUCIOT.

Comu. Homenknatypa coseid. @usnueckre U XUuMUUeCKUe CBOUCTBa coJield. [TosyyeHue
coJsiei.

I'eneTHueckas CBsI3b MeXy K1aCCaMK HeOPraHUYeCKHX COE,ZLI/IHEHI/II‘/JL
XuMHuUeCcKHl IKCIIepUMEHT:

KauyeCTBeHHOe OTpeZie/ieHre CoZiep>KaHust KMC/IOpo/ia B BO3yXe, TIo/yueHre, coOrpaHue,
pacrio3HaBaHUe U U3ydyeHHe CBONCTB KUCI0POa, Hab/roieHre B3auMO/IeCTBUS BEI[eCTB C
KUCJIOPO/IOM U YCJIOBUsI BOSHUKHOBEHUS U TIpeKpallieHus ropeHus (1moxkapa), 03HaKOMJIeHue
¢ obpasijamMu OKCH/IOB U OTMCaHWe WX CBOMCTB, MO/yueHne, coOMpaHue, pacrio3HaBaHUe U
M3yueHre CBOMCTB BOJOpOZa (rOpeHue), B3auMoielicTBUe Bogopoa ¢ okcuaom meau (II)
(BO3MO’KHO KCTIOIb30BaHUe BU/leOMaTeprasioB), HabmoieHrne 06pa3iioB BellleCcTB
KOJINUeCTBOM 1 MOJIb, MICC/IeZiOBaHUe 0COOEHHOCTel PaCTBOPEHMUS BEIL|eCTB C Pa3/InuHON
pPacTBOPUMOCTBIO, IPUTOTOB/IEHHE PACTBOPOB C OMpe/ie/IeHHOM MaCcCOBOM /10/1eit
PacTBOPEHHOI0 BellleCTBa, B3aUMO/eHCTBHE BO/IbI C MeTa/lJlaMu (HaTpreM U KaJlbLIieM)
(BO3MO>KHO KCTIOIb30BaHKE BU/leOMaTeprasioB), UCCieloBaHre 00pa3lioB HeOpraHUYeCckKux
BeIIeCTB Pa3/IMUHBIX K/I1aCcCOB, HabO/I0/IeHHe U3MeHeHHsI OKPACKU MH/IMKAaTOPOB B PAaCTBOpax
KMCJIOT U 11leJIoueid, u3yueHre B3auMoziecTBusi okcya meau (11) ¢ pactBopom cepHoi
KUCJIOTBI, KUCJIOT C MeTajl/laMH, peakliii HelTpanu3aluu, rojiyueHre HepacTBOPUMBIX
OCHOBaHUM, BbITeCHEHHE OZHOI0 MeTasljia JpyruM U3 pacTBOpa COJIU, pellleHre
9KCIepUMeHTabHbIX 3a/lau 10 TeMe «BajkHeliI1e K/iacChl HEOPraHUUECKHUX COeMHEeHU».

ITepuoguueckuii 3akoH U Ilepuoanueckas cucreMa XuMu4eckux jiemeHToB JI.W.
MenpeneeBa. CTpoenre aToMOB. XuMH4YecKas CBfA3b. OKHC/INTE/ILHO-
BOCCTaHOBHUTE/bHbIE peaKI[Uu1

[TepBble MOMBITKYU K1acCU(UKALIMK XUMHUUECKUX /1eMeHTOB. [ToHsTHe 0 TpyTinax CXOAHbIX
3/1eMeHTOB (I1]eJIOUHbIe U I1]e/I0UHO3eMe/TbHbIe MeTa/l/ibl, TajloreHbl, UHEPTHbIE Ta3bl).
OneMeHTbI, KOTOpbie 00pa3ytoT aM(pOoTepHbIe OKCH/IbI U TUAPOKCHU/IBI.

[Tepuoanueckuii 3akoH. [Tepuoanueckass cuctema XUMUUeCKuX 31eMeHToB 1. 11.
MenpeneeBa. KopoTtkonepuogHas v JjiMHHONeproiHast (opmsl [leproanueckoil ccTeMbl
XuMHueckux snemeHToB [.V1. MenzeneeBa. [leprogp! v rpynrbl. @U3ndecKruid CMbICT
TIOPSIIKOBOT0 HOMepa, HOMePOB Iepro/ia U FPYIIIbI 3/IeMeHTa.

Crtpoenue atoMoB. CocTaB aTOMHBIX sfiep. M30Tomnbl. Oy1eKTpoHbl. CTpoeHue 3/1eKTPOHHBIX
06omouek aToMOB 1epBbix 20 XUMHUUecKux 31eMeHToB [Tepuoanueckoii cucremst [1.11.
MengpieneeBa. XapakTepUCTUKa XUMHUYECKOI'O 3/IeMEHTa T10 ero I0JI0JKEeHUIO B
[Tepnognueckon cucreme I.11. Menzeneesa.

3aKOHOMEpPHOCTH U3MeHeHHs paJinyca aTOMOB XMMUYECKUX 3/IEMEeHTOB, MeTa/VInyeCKuX 1
HeMeTasyIMYeCKHUX CBOMCTB IO IPyMIiaM U Nepruozam.

3unauenue [Tepuoguyeckoro 3akoHa v [leproanueckoii CUCTeMbl XUMUYeCKUX JIeMEHTOB /IS
pa3BUTUs HayKW U NIpakTUKU. [I.V1. MeHze/eeB — yueHbIl U TpaXkKAaHUH.



Xumnueckas cBs3b. KoBaneHTHas (1o/isipHasi U HeroJIsipHasi) CBsI3b.
ONeKTpoOTPULIATEIbHOCTh XMMUUECKUX 3/1eMeHTOB. VIoHHast CBSI3b.

CreneHb okucaeHus1. OKUCAUTeNbHO-BOCCTAHOBUTE/IbHEIE peaKLuu. HpOL[ECCI—;I OKHCJ/IeHUA U
BoccTaHOB/IeHUs1. OKMC/IUTEIN U BOCCTAaHOBUTE/IH.

XuMHu4ecKHn IKCIIepUMEHT:

n3yueHre 00pa3LIOB BelleCTB MeTA/VIOB U HEMETalJIOB, B3aUMO/IeHCTBHE THAPOKCH/IA [IMHKA
C pacTBOpaMH KUCJIOT U I1je/ioueli, MpoBe/ieHre OTbITOB, WUTFOCTPUPYIOIIUX PUMepbI
OKHCJ/IUTeTbHO-BOCCTAHOBUTE/ILHBIX Peaki[uil (ropeHue, peakijuu pa3/ioyKeHus, COeJUHeHMs).

MexnpeaMeTHbIe CBSA3U

Peanmaum[ MEXIIpeIMeTHBIX CBsI3eH Mnpyu U3y4e€eHH XUMHU B 8-M Kjtacce OCyLIeCTBJIACTCA
yepe3 UCII0/Ib30BdHME KdK O6H_[I/IX €CTeCTBEHHO-HAYUHBIX HOHHTHﬁ, TaK U HOHHTHﬁ,
ABJIAIOINXCA CUCTEMHBIMU /I OTAE/JIbHBIX IIpeJMeTOB €CTeCTBEHHO-HayUYHOI'0 LIKK/Id.

OO0111e ecTeCTBEHHO-HAyUHbIe TTOHATHS: HAyUHbIN (haKT, TUTIOTe3a, TEOPHs], 3aKOH, aHa/Iu3,
CUHTe3, KaccrudUKaLysl, TePUOAUYHOCTD, Hab/MI0IeHre, SKCIIEPUMEHT, MO/Ie/TUPOBaHue,
r3MepeHue, Mo/Jieb, SIBJIeHUe.

®u3nKa: MaTepusi, aTOM, 37IeKTPOH, ITPOTOH, HEUTPOH, UOH, HYKJIW/], U30TOIIbI,
Pa/IM0aKTHBHOCTb, MOJIEKY/IA, S7IEKTPUUECKHI 3apsi/l, BEIleCTBO, Tejlo, 00beM, arperaTHoe
COCTOsTHME BellleCTBa, ras, (hru3nueckre BeJIMUKHbI, eZJMHULIbI U3MepeHusl, KOCMOC, TIJIaHeThI,
3Be3/bl, ConHIle.

Buosnorus: gortocunTes, AbixaHue, 6uochepa.

['eorpadusi: atmocdepa, ruzipocdepa, MUHepasbl, TOPHbIE MIOPO/bl, TIO/Ie3HbIe UCKOTaeMbie,
TOTUIUBO, BO/IHbIE PECYDPCHI.

9-1 KJ1acc
BemjecTBo M XMUMHYeCKas peaKIus

[Teprognuecknii 3akoH. ITeproanueckas cuctema XUMHUYeCKUX y1eMeHToB [].1.
MengeneeBa. CTpoeHUe aTOMOB. 3aKOHOMEPHOCTH B M3MeHeHUM CBOMCTB XMMUYeCKHX
3/7IeMEeHTOB MepPBbIX TPeX MePUOJ0B, Kanus, KaabLysl U UX COeJUHeHHUH B COOTBETCTBUU C
T0JI0)KeHreM 371eMeHTOB B [Tepuoinueckoli cucTeMe U CTPOEHWEM UX aTOMOB.

CTpOE‘HI/Ie BelleCTBa: BUAbI XUMHUUECKON CBsI3U. TUIIbI KPHUCTA/VTHYECKHX PDEIIETOK,
3aBHCHMOCTEL CBOMCTB BelleCTBa OT THIIA KPI/ICTa]I]IHIJECKOI;‘I peleTKr U Bhuaa XUMHUECKOU
CBA3U.

Knaccudukaiys 1 HOMeHK/IaTypa HeOpraHnyeCKUx BellleCcTB. XMMUUeCKue CBONCTBa
BeLL[eCTB, OTHOCSLMXCS K pPa3/IMUHbIM K/acCaM HeOpraHWUYeCKUX COeZJMHeHWH, TeHeTHJecKast
CBsI3b HEOPraHUYeCKUX BeLL|eCTB.

Knaccudukalipiss XuMHUUeCKMX PeaKLi 1Mo pa3/TMuHbIM MpU3HaKaM (T10 UHUCTY U COCTaBY
YUaCTBYIOIIMX B PEAKI[UH BEIIECTB, 10 TeMI0BOMY 3(deKTy, 1Mo U3MeHeHHIO CTereHekr
OKUC/IEHUS] XUMHUUECKHUX 3JIEMEHTOB, TI0 00paTUMOCTH, 10 YUaCTHIO KaTaau3aTopa). DK30- U
9H/IOTEPMUYECKHE PeaKlii, TEPMOXUMHUUECKHE YPaBHEHHUSI.

[ToHSITHE O CKOPOCTH XMMUUECKOM peakiiu. [ToHATHe 06 00paTHMBIX ¥ HEOOPAaTUMBIX
XUMUYECKHUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX U FeTepOreHHbIX peakiusax. [ToHsTHe 0
Katayu3e. [ToHsATHEe 0 XUMUUYECKOM paBHOBeCUH. DaKTOPbI, BJUSIOIIME Ha CKOPOCTh
XUMHUYECKOH peakIi[uM U TI0JI0XKEHHEe XUMUUECKOTO PABHOBECHSI.
OKUC/IUTE/TbHO-BOCCTAaHOBUTE/IbHBIE PeaKI[UH, 37IEKTPOHHbBIN O6amaHC OKUCTUTETbHO-
BOCCTaHOBUTE/IbHOM peakiiu. CocTaB/ieHHe YPaBHEHUI OKHUC/IATETbHO-BOCCTAaHOBUTEILHBIX
peakiuii C UCTI0TIb30BaHWEM MeTOZa 3/IeKTPOHHOT0 OasaHca.



Teopust 371eKTPOUTUUECKON JUCCOLMALIMU. DJIeKTPOIMThI U He3/1eKTPOIUThl. KaTHOHBI,
aHMOHbI. MexaHW3M /IMCCOLMALIMY BELeCTB C Pa3/IMUHbIMU BUIaMHA XUMUUECKOU CBSI3H.
Crenenb guccouuanyi. CUbHbIE U C/1a0ble 3/1eKTPOJIUTHL.

Peakiut MIOHHOTO 0OMeHa. Y CJIOBUSI TTPOTeKaHWsI peakivii MOHHOTO 0OMeHa, TIOTHbIe U
COKpallleHHbIe MOHHBIe YpaBHeHUsI peakijiii. CBOMCTBa KMC/IOT, OCHOBAHHWI U COJiel B CBeTe
ripe/icTaB/ieHnid 00 3/IeKTPOTUTUUECKON Auccolavy. KauecTBeHHbIe peakiiy Ha UOHBI.
[ToHsiTHe O TUAPO/IM3Ee COMei.

XHUMHUUeCKHUH 3KCIIepHMeHT:

03HaKOMJIeHHE C MOJe/ISIMUA KPUCTA/I/TMUeCKUX PelleTOK HeOpraHMueCKUX BelecTB —
MeTaJIJIOB U HeMeTasl/IoB (rpaura 1 aiMasa), CJIO’KHBIX BelllecTB (X/I0pyU/a HaTpusl),
WccreJoBaHue 3aBUCMMOCTH CKOPOCTU XMMUYeCKOW peakiuU OT BO3/elCTBUS pa3/TMUHbIX
(haKTOpOB, MCC/Ie[l0BaHNe 3/1eKTPONPOBOJHOCTH PaCTBOPOB BellleCTB, MpoLiecca
JIUCCOIMALIN KUCJIOT, 11e/louei U coyiel (BO3MOKHO MCII0/Ib30BaHHe BU/leOMaTepUasioB),
TIPOBe/IeHre OTBITOB, WTFOCTPUPYIOIIUX TIPU3HAKK TTPOTEeKaHUsI PeaKLvii MOHHOTO oOMeHa
(obpa3oBaHue ocaika, Bbl/je/ieHHe ra3a, 00pa3oBaHue BO/ibl), OTBITOB, WUTHOCTPUPYIOIIMX
MpUMepbl OKUCIUTEIbHO-BOCCTAHOBUTEJIbHBIX peakivil (ropeHue, peakliiy pas/ioKeHusl,
CoeJJMHEeHMsI), paclio3HaBaHWe HeOPTaHUUEeCKHX BelLleCTB C TTOMOIIbI0 KaueCTBeHHBIX
peakLyii Ha MOHBI, pellieHe SKCTIepUMeHTa/IbHBIX 3a/ay.

HemeTannbl 1 Ux coefuHeHuA

OO0111ast XxapakTepyCTHKa rasioreHoB. OCOOeHHOCTH CTPOeHUsI aTOMOB, XapaKTepHbIe CTeleH!
okucsieHusi. CTpoeHue U u3nyeckrie CBOMCTBA MIPOCTHIX BEIlleCTB — rajioreHoB. XUMUUecKue
CBOICTBa Ha rpuMepe Xjopa (B3aumo/ieliCTBUe C MeTa/lJlaMy, HeMeTaslJlaMH, I1je/iouaMu).
XnopoBogopoz. CoJsisiHast KUC/IO0Ta, XMMUYeCKre CBOMCTBA, NoTyYyeHue, MpUMeHeHUe.
[eiicTBUe x/10pa U XJIOPOBO/IOPO/ia HAa OPraHM3M uesioBeka. BakHelilvie X10pyu/ipl U UX
Haxo)k7leHue B TIpUpo/ie.

OO01jast xapakTeprcTHKa 371eMeHToB VIA-rpymnbsl. Oco6eHHOCTH CTPOEHUST aTOMOB,
XapaKTepHble CTereHu oKucieHusi. CTpoeHue U pu3nuecKre CBONCTBA MPOCTHIX BelleCTB —
KUCJIOpO/ia ¥ cepbl. A/JIOTpOnHbIe MOAU(HKALIMK KUCI0pPO/ia U Ccepbl. XMMUYeCKUe CBOMCTBA
cepnl. CepoB0o10po/], CTPOeHUe, pU3nuecKre U XMMU4Yeckre cBoicTBa. OKCHU/bI Cepbl Kak
Trpe/iCTaBUTEeNIN KUC/IOTHBIX OKCUZOB. CepHasi KUC/IOTa, (PU3nuecKre U XUMUUeCKre CBOMCTBA
(obrme Kak rpeAcTaBUTess Klacca KUC/IOT U crieliipuueckue). XuUMUUYeCcKre peakiyy,
Jie)kallye B OCHOBe TIPOMBIIIIJIEHHOTO Criocoba MoTyyeHus: cepHOM KUC/IOThI. [IprMeHeHMe
cepHOM KUCI0ThI. COMM CepHOM KUCIOThI, KaueCTBeHHasi peakLysi Ha CyJib(aT-HuoH.
HaxoxxeHre cepbl U ee coeJUHEHUM B PUpPOZe. XMMHUUYeCKOoe 3arpsi3HeHre OKpYrKarolel
cpeZibl CoeIMHEHUSIMU cepbl (KACIOTHBIE JOXK/IY, 3arpsisHeHNe BO3/yXa U BOJJ0eMOB),
CTI0COOBI ero MpeZi0TBPAIIleHHSI.

OO01jast XxapakTeprcTHKa 371eMeHToB V A-rpymnmbl. Oco6eHHOCTH CTPOeHHUsI aTOMOB,
XapaKTepHble CTeleH! OKMC/IeHUsl. A30T, paclipocTpaHeHue B pUpo/ie, pusnueckue U
XUMUYecKHe cBoicTBa. KpyroBopot a3oTa B rpupojie. AMMHaK, ero ¢pusnueckre u
XUMHUUeCKUe CBOMCTBaA, MosiyyeHre U npuMeHeHue. Co/iu aMMOHUS, UX (r3uueckre u
XUMUYeCcKHe CBOMCTBA, NMprMeHeHWe. KauecTBeHHast peakiivisi Ha MIOHbI aMMOHUsL. A30THast
KHUCJIOTA, ee MoJiyyeHue, (u3nueckrie ¥ XMMHUUeCKre CBOMCTBA (00II1e Kak MpejCTaBUTerIs
KJjlacca KMC/IOT U crielfuduueckue). Vcrionb30BaHre HUTPATOB U COJieli aMMOHUS B KaueCTBe
MUHepanbHBIX y100peHnid. XUMIUecKoe 3arpsis3HeHre OKPY>Karollei cpeibl CoeJUHeHUSIMU
a3oTa (KUC/I0THbIe JI0XK/I1, 3arpsi3HeHre Bo3/lyxa, MouBkl U BooeMoB). docdop,
aotTpornHeie MoguduKaiuu dbocdopa, pusrueckre ¥ XuMuueckre cBoiictea. OKcu,
tdocdopa (V) u dbochopHas KucioTa, pusrueckre U XMMHUUYeCKre CBOMCTBaA, MoTyUueHue.
Hcrnonp3oBanue ¢ochaToB B KaueCTBe MUHEPAIbHBIX y100peHHiA.



O6rias xapakTeprcTiKa 371eMeHToB [V A-rpynmbl. OcO6eHHOCTH CTPOEeHHsT aTOMOB,
XapakTepHble CTelleHW OKWC/IeHUs. YT/Iepo/, a/UIOTPONHble MOAM(HKALIWY,
pacrnpocTpaHeHue B NIpUpo/ie, Gr3nuecKre U XUMAYeCKHe CBOUCTBA. AZIcOpOLs.
Kpyrosopor yrieposa B npupogie. OKcHpbl yriaeposa, ux pusnueckie U XUMAYecKre
CBOWCTBA, [1eMCTBHE Ha )KUBbIe OPraHW3Mbl, [10/lyueHHe U PUMeHeHre. JKOI0rnyeckue
ripobJiemMbl, CBsi3aHHBIe € OKcuzioM yriepoza (IV), rurnoresa rinobanbHOTo noTerieHus
K/IMMarta, MapHUKOBBIN 3¢ eKT. YTobHas KUC/I0Ta U ee COMH, UX (pr3ndeckre U
XUMUYeCcKUe CBOMCTBA, roJiyueHe 1 ripuMeHeHune. KauecTBeHHasi peakivsi Ha KapOoHaT-
MOHBI. Vcrionb3oBaHye KapOOHATOB B ObITY, MeHLIMHE, TIPOMBIILIIEHHOCTH U CeJTbCKOM
XO3SIICTBe.

[TepBOHauabHBIE TTIOHATHST 00 OPraHUYeCKUX BeI[eCTBaX KakK O COeJUHEHUSIX yIJiepo/a
(MeTaH, 3TaH, 3TWIeH, alleTU/IeH, 3TaHoJI, [VIUL{ePHH, YKCyCHas KucioTa). [IpupojHble
HCTOUHWKH yTIeEBOJIOPOAOB (yro/ib, IPUPO/HBIN Ta3, HeTh), TPOAYKTHI MX TepepadoTKH
(6eH31H), MX POJIb B OBITY Y POMBIILIEHHOCTH. [1oHATHE 0 OHMOMOTNUeCcK BaXKHBIX
BeIIleCTBax: )KMpax, OesKax, yrieBojiaXx — M UX POJIM B )KM3HU UeioBeka. MaTepraibHOe
e/IMHCTBO OPraHWYeCKHX U HeOpraHWYeckux CcoeZJMHeHUM.

KpeMmHuii, ero gusrueckve U XuMHU4YeCKHe CBOMCTBA, MOyueHre U IpUMeHeHue.
CoenuHeHust KpeMHUs1 B ipupogie. O61ue nipezictaBieHus: 06 okcuze kpemaus (IV) u
KpeMHHeBOM KucyioTe. CUIMKAThI, UX UCII0/Ib30BaHKe B OBITY, B IPOMBIIILIEHHOCTH.
BakHeliime cTpouTe/ibHbIe MaTepHasIbl: KEPAMUKA, CTEK/IO0, [IeMeHT, OeTOH, Kesie300eToH.
[TpobsiemMbl 6€30MaCHOTO UCTIOIb30BAHUSI CTPOUTE/TLHBIX MaTEPHA/IOB B [IOBCEIHEBHOM
JKU3HU.

XUMHUYeCKHIN IKCIIePUMEHT:

n3yueHre 00pa3Ij0B HEOPraHUUECKUX BEIIeCTB, CBOWCTB COJITHOW KHC/IOTHI, TPOBeZIeHHe
KaueCTBEHHBIX PeaKIMii Ha XJIOPU/-UOHBI U Hab/roieHre MPU3HAKOB UX MPOTeKaHMs,
OTBITHI, OTpPakarolye hru3nuecKre U XUMHUUYeckre CBOMCTBA TaJIoTeHOB U UX COeAMHEeHUM
(BO3MO>KHO HCTIOTb30BaHHE BHU/IeOMaTeprasioB), 03HaKOMJIeHHe ¢ 00pa3iiaMy XJI0PHU/IOB
(rasoreHU/I0B), 03HaKOMJIeHHe C 0Opa3liaMu cephbl U ee COeZJMHeHUsIMU (BO3MOYKHO
WCTI0/Tb30BaHKe BUleOMaTeprasioB), Hab/roieHue rpoijecca 00yrMBaHuUsS caxapa Tof
JleficTBHeM KOHLIEHTPUPOBAaHHOW CePHOM KHC/IOThI, M3yUueHre XUMUUeCKHUX CBOWCTB
pa30aB/ieHHOM CePHOM KUC/IOTHI, TIPOBe/leHe KaueCTBeHHOMW peaKI[uu Ha CyIb(aT-uoH U
HabJ/roleHre TpU3HakKa ee TIPOTeKaHKs1, 03HaKOMJIeHHe ¢ (U3MUeCKUMU CBOMCTBaMH a30Ta,
docdopa u ux coeHeHUH (BO3MOXKHO MCITO/Tb30BaHKME BH/I€OMAaTePHaIOB), 00pa3iiaMu
a30THBIX U (hocOpHBIX y00peHuH, MoTyueHre, COOMpaHue, pacrio3HaBaHUe U U3yueHHe
CBOMCTB aMMMaKa, NpoBe/leHre KaueCTBeHHBIX Peakidii Ha MOH aMMOHUS U docdaT-uoH U
M3yJeHUe TIPU3HAKOB MX MPOTeKaHKsl, B3aUMOJeCTBYe KOHI[eHTPHPOBAHHOM a30THOM
KUCJIOTBI C MeJibl0 (BO3MOJKHO UCII0/Ib30BaHKEe BU/leOMaTepPUasioB), U3yyeHre Moesieit
KpPUCTa/VTMUeCKUX pelleToK anmMasa, rpadura, QyriepeHa, 03HaKOM/IeHHE C MTPOL[eCCOM
azicopO1MY pPaCTBOPEHHBIX BeIleCTB AKTUBUPOBAHHBIM YTJIeEM M yCTPOHCTBOM MPOTHUBOTA3a,
rojTyueHre, cobrpaHue, pacrio3HaBaHUe U U3yUeHre CBOMCTB YIJIEKUC/IOTO ra3a, IpoBe/jeHue
KaueCTBEHHBIX PeaKIMii Ha KapOOHAT U CHJTUKaT-UOHBI U M3yueHHe TPU3HAKOB UX
TpOoTeKaHHs1, 03HAaKOMJIeHHEe C MPOAYKI[Hel CUTUKaTHOU MPOMBIIILIEHHOCTH, pellleHue
9KCTIepUMEHTa/IbHBIX 3a/1ay 110 TeMe «BakHelIe HeMeTal/ibl U UX COeJUHEHUsD.

MeTa/iibl U HX coeJuHeHUusA

OO0111as XapaKTepPUCTHUKA XUMHUUECKUX 3JIEMEHTOB — METa//IOB Ha OCHOBAHUH X TTOJIOXKEHUS
B [lepuoaueckoii cucteMe XuMuueckux 31emeHToB [1.M. MeH ieneeBa ¥ CTPOeHHsI aTOMOB.
CrtpoeHue MeTa/yioB. MeTayinueckast CBsi3b U MeTa/l/InuyecKasl KpUcTa/uinueckas peleTka.
ONeKTPOXUMUYECKWH PsiJi HalpsKeHU MeTaslioB. Pusnueckre U XMMUUecKre CBOMCTBA
MeTasioB. Ob1He criocoObl MoTyyeHust MeTasyioB. [IoHATHe 0 KOPPO3UM METaJljioB,



OCHOBHBIE CITI0COOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl (CTasb, YyTYH, JOPaTIOMUHNH,
OpoH3a) U UX rpUMeHeHue B ObITY U ITPOMBIIIIEHHOCTH.

[leslouHble MeTasuIblL: TI0JIOXKeHHe B [Tepuorueckol cucteMe XMMUYeCKUx syieMeHToB [.U.
MeH/ieneeBa, CTpOeHHe UX aTOMOB, HaXOX/leHue B nprpoje. Pu3nueckre U XUMAYeCcKre
CBOlCTBa (Ha IpyuMepe HaTpusi U Kausi). OKCU/IbI U TUIPOKCUbI HATPUS U KasTusl.
[TpyMeHeHUe 111eJIOUHBIX META/I/IOB U UX COeIMHEHUH.

[[TesiouHO3€eMesIbHbIe MeTa/lIbl MarHUM U KajbLMi: 1osio)keHre B [leproanueckoi cucteme
XUMHUUecKux 371eMeHTOB [I.V1. MeHzeneeBa, CTpoeHre UX aTOMOB, HaXOXKJeHKe B TIpUpoJe.
®du3nueckre U XMMUUeCKUe CBOMCTBA MarHusi M Kajblys. BakHelillive coeiMHEHUs KalbLIUs
(okcu, TUAPOKCH]], COMr). 2KeCTKOCTh BOZBI M CITIOCOOBI ee yCTpaHeHUsl.

AmroMuHMIL: TIoNIoXKeHWe B [Teproirueckoli cucTeMe XUMHUUeCKUX sieMeHToB [.1.
MeH/iesieeBa, CTpOeHHe aTOMa, HaXOXK/jeHue B npupo/e. Pusznueckre U XUMHUUeCKHUe
cBolicTBa amtoMUHUS. AMbOTepHbIe CBONMCTBA OKCH/Ia Y TUIPOKCH/A aTFOMUHUS.

JKene3o: nonokenue B [leproanueckoit cucteme xuMmuueckux 3nemeHToB [1.M1. MeH[eneeBa,
CTpPOeHHe aToMa, HaXOoxKZieHue B Tipupozie. Pusnyeckre U XMMUUeCKHe CBOMCTBA Kefe3a.
Oxkcuppl, rupokcubl U conu xkenesa (II) u xxenesa (I11), ux cocrtaB, CBOMCTBA U MOJyYeHUe.

XuMuuecKrl IKCIIepUMEHT:

03HaKoMJIeHHe ¢ 0Opa3ijaMy MeTasyIOB U CTUIaBOB, WX (pU3UUeCKUMU CBOMCTBAaMH, U3yUeHHe
pe3y/IbTaTOB KOPPO3UX MeTa/lJIoB (BO3MOXKHO MCTIO/Ib30BaHKe BHeOMaTeprasoB),
0COOEeHHOCTEM B3aMMO/IeHCTBHSI OKCH/IAa KaJTbI[HsI M HATPHS C BOZIOM (BO3MOIKHO
WCII0/Ib30BaHKe BH/ieOMaTepUasioB), UCC/ie[joBaHUe CBONCTB >KeCTKOM BO/IbI, Tpoliecca
TOpeHHs >Kejie3a B KUCI0po/e (BO3MOXKHO HCTI0/Ib30BaHHE BHIeOMaTepHasoB), IPH3HAKOB
TpOTeKaHWsl KaueCTBeHHBIX pPeaKliii Ha MOHBI: MarHus, Kalblivs, aTFlOMUHUS, LIUHKA, JKeJe3a
(I1) u xene3a (IIT), mequ (II), Hab/MrOJeHKE W OTTHCAHKE TTPOLIECCOB OKPAITMBAHUS T/IaMeH!
HMOHAMU HaTpUsl, Ka/lvsl ¥ KasbLisi (BO3MOXKHO UCTIOb30BaHUe BUleOMaTeprasioB),
rcciefoBaHre aM(OTEePHBIX CBOMCTB THAPOKCH/A a/TFOMUHUS 1 TUIPOKCH/IA [TUHKA, pellieHre
9KCTepUMeHTabHbIX 3a/lau 10 TeMe «BarkHeliIe MeTalibl ¥ UX COeIUHEHUSI».

X¥MHA U OKpYyXawllas cpeja

BelecTBa 1 MaTepuasibl B IOBCeJHEBHOM JKM3HU UesioBeKa. be3onacHoe ncro/b30BaHye
BeIIeCTB ¥ XUMUYECKUX peakiii B ObITy. [lepBast TOMOIIb TP XUMUYECKHX 0XKOTax 1
OTpaBJIeHUSIX.

XuMuryeckoe 3arpsi3HeHHe OKpYsKarolleil cpefibl (MpefiesibHasi JOoMyCThMast KOHLeHTpaLus
BetrlectB, ganee — [1/JK). Ponb XuMuY B peIlieHUH 3KOJI0TMYeCKUX Mpo0ieM.

XHUMHUUYeCKHUH IKCIIepHMeHT:
n3yyeHre 06pasLioB MaTepuasoB (CTeK/IO, CIIJIaBbl METa//IOB, [I0/IMMepHbIe MaTepyalbl).
MexnpeameTHbIe CBA3H

Peanu3saius MeXxnpeZMeTHbIX CBsi3ell IPY U3yueHUH XUMHUH B 9-M KJlacce OCYILeCTBIISIeTCS
yepe3 MCTI0/Ib30BaHKe KaK OOIIUX eCTeCTBeHHO-HayUHbIX TIOHSITHH, TaK U TIOHSITHH,
SIBJISTFOLLMXCS CUCTEMHBIMU /1/151 OT/le/IbHBIX TIPeJIMEeTOB eCTeCTBEHHO-HAaYYHOTI'0 LIMKJIa.

OO0111e eCcTeCTBEHHO-HAyUHbIe TTOHATHSA: HayUHbIN (aKT, TUIIOTe3a, 3aKOH, TEOPHs, aHa/IU3,
CUHTe3, KiacCUbUKaI¥s, TepUOJUIHOCTD, HaOMI0IeHre, YKCTIEPUMEHT, MOZIe/TMPOBaHKe,
n3MepeHue, Mo/ielb, siBJieHUe, MapHUKOBBIN 3(DPeKT, TeXHOJI0THs, MaTepHabl.

®du3uKa: MaTepusi, aTOM, 37IeKTPOH, NTPOTOH, HEUTPOH, WOH, HYKJIW/], U30TOIIbI,
Pa/IM0aKTUBHOCTb, MOJIEKY/1a, 37IeKTPUUYeCKUil 3apsi]i, MPOBOJHMKHU, TTOTYyTIPOBOJHUKHY,
[IU3IEKTPUKH, (hOTO3/IEMEHT, BellleCTBO, Telo, 00heM, arperaTHOe COCTOSIHUE BelljeCTBa, ras,
pacTBOp, paCTBOPUMOCTb, KpUCTA/I/IMUeCKas pellieTka, CrlaBbl, (hr3ndecKre BeJTMUMHbI,
eJUHULIbI U3MepeHUsi, KOCMHUYeCKoe TIPOCTPaHCTBO, MJIaHeThl, 3Be3/bl, ComHIle.



Buonorus: poTocunTes, ApixaHue, 6uocdepa, IKOCHCTEMa, MUHepasbHbIe y100peHus,
MHUKPO3/IeEMEHTbI, MAaKPO3JIeMeHThI, TUTaTe/IbHble BelecTBa.

['eorpadusi: atmocdepa, rugpocdepa, MUHepasbl, TOPHbIE IOPO/IbI, T0/Ie3HbIEe UCKOTIaeMble,
TOT/IUBO, BOJHbIE PECYPChI.

Ilrannpyemblie pe3y/ibTaTbl 0CBOEHHUS Y4e0HOTr0 MpeAMeTa

JIN4HOCTHBIE pe3y/jabTdThbl

JIMUHOCTHBIE Pe3y/IbTaThl OCBOEHHSI MPOrPaMMbl OCHOBHOTO 0011iero 06pa3oBaHust
JOCTUTAIOTCS B X0/l 00yUeHUsi XUMUH B eJUHCTBE YUeOHOH U BOCITUTATeTbHOMN
[IeTeIbHOCTHA B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU COLIMOKY/TbTYPHBIMU U
JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TIPUHSATBLIMU B 00IL[eCTBE MPaBUIaMU U HOPMaMu
TOBE/IEHHs U CITOCOBCTBYIOT TPOIieCcaM CaMOTIO3HAHKSI, CAMOPA3BUTHS U COLIMATU3ALIMN
00yyYaroIMXxCsl.

JIMUHOCTHEIE Pe3yJ/IbTaTbl OTPAXKAKOT TOTOBHOCTb 06yan-OH_[I/IXCH PYKOBOACTBOBATBLCHA
CUCTEMOM TTO3UTHUBHBIX [HeéHHOCTHBIX OPI/IeHTaI_[I/Iﬁ W pacClllMpeHKe OIIbITa AedATe/IbHOCTU Ha ee
OCHOB€, B TOM UKCJ/ie B UaCTHu.

1)IaTpMoTHUYECKOr0 BOCIIMTAHUSA:

L[EHHOCTHOT'O OTHOIIIEHHUS K OTEYeCTBEHHOMY KYJ/IbTYPHOMY, UCTOPHUECKOMY ¥ HayYHOMY
HacJ1e/Ivi0, TIOHUMAHUS 3HaUeHUs] XUMUUeCKOW HayKH B KU3HM COBPEMEHHOTO 0011[eCTBa,
CIMOCOOHOCTH BJIaJIETh JJOCTOBEPHOM MH(OPMAIIUEH O MepeioBbIX AOCTXKEHUSIX W OTKPBITHSAX
MHUPOBOI ¥ OTeUeCTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HaHUSX 00 yCTpOMCTBE
MHpa 1 00I1IeCcTBa;

2)rpakfaHCKOro BOCIIUTAHMSA:

Mpe/iCTaB/eHUs O COLMaTbHBIX HOPMaXx U MpaBU/laX ME>K/IMYHOCTHBIX OTHOLLIEHUM B
KOJIJIeKTVBe, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B 00I1[eCTBeHHO T0/Ie3HOH, yueOHo-
HCC/Ie[I0BaTe/IbCKOM, TBOPUYECKOM U APYTUX BUJAX JeSITeIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3Hoi COBMECTHOM /iesiTe/TbHOCTH TIPY BBITIOJIHEHUH YueOHBIX, T03HaBaTeTbHbIX
3a7iau, BBITIOJTHEHUW XUMHUECKUX YKCTIEPUMEHTOB, CO3/IaHUM YUeOHBIX TIPOEKTOB,
CTpemJieHUsI K B3aMMOTIOHMMAaHHUIO 1 B3aUMOITIOMOILM B TpoLiecce 3Toi yueOHOM
JlesATeJIbHOCTH, TOTOBHOCTHU OL[€HMBATh CBOE MOBe/IeHHE U MTOCTYIIKM CBOMX TOBapUILeN C
TMO3UL[MM HPaBCTBEHHBIX Y MPAaBOBLIX HOPM C YYETOM OCO3HaHUs MOC/IeACTBUN MTOCTYITKOB;

3)LleHHOCTH Hay4YHOr0 NO3HAHMA:

MHMPOBO33peHUeCcKre Npe/iCTaBIeHus O BellleCTBe U XMMHUYeCKOM peakiyy,
COOTBETCTBYIOLLIIe COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTaBJISIFOLLE OCHOBY IS
MOHUMAaHUS CyLTHOCTH HayYHOM KapTHHBI MUPA, TIPe/|CTaBIeHus] 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPO/bl, B3aUMOCBSI3SX Ye/loBeKa C MPHUPOJHON Cpesioi, 0
pPOU XMMHU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTel;

N03HaBaTe/bHbIe MOTHBBI, HallpaB/IeHHbIE Ha M0/lyuyeHHe HOBbIX 3HAaHWUW 110 XUMUH,
HeoOxoamMbIe /17151 00bsICHeHHsT Ha0/TI0IaeMbIX TIPOLIECCOB U SIBIEHHH, T03HABATeTbHOM,
MH(OPMaLIMOHHOM Y UMTaTe/IbCKOM KY/IbTYPbI, B TOM UKC/Ie HABBIKOB CaMOCTOSITE/TbHOU
paboThI C yueOHBIMM TEKCTaMH, CTIPABOYHOM JIMTEPATYPOH, JOCTYITHBIMU TeXHUUYECKUMU
cpeJiCTBaMU MH(OPMaLIMOHHBIX TEXHOJIOTUM;

MHTepecC K 00yueHuI0 1 M03HaHMUIO, TH0003HATeTbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHUIO, TIPOEKTHOM 1 MCCIe0BaTeNbCKOU AeATelbHOCTH, K OCO3HAHHOMY
BbIOOPY HampaB/IeHHOCTH U YPOBHs 00yueHusi B labHelIIeM;

4)opMmupoBaHus Ky/JIbTYPbl 3A0POBbS:



0CO3HaHHUe 1|eHHOCTH >XKU3HH, OTBETCTBEHHOI'O OTHOLLEHUsI K CBOEMY 3710POBbIO, YCTaHOBKH
Ha 3710pOBbIM 00pa3 KU3HU, 0CO3HAHUe TIOC/Ie/ICTBUM 1 HelIpUsTHe BPeJHbIX TIPHUBbIUEK
(yrmoTpebsieHHst anKoroJisi, HApPKOTHUKOB, KypeHHsi), He0OX0AUMOCTH COOJTIOeHUS TTPaBUI
6e3omacHOCTH TIpY 0OpallleHu C XUMUYeCKUMH BellleCTBaMU B ObITY U peasibHOM >KU3HHY;

5)TpyAOBOro BoCIIUTAHUA:

VHTepec K NPakTUYeCKOMY U3yUYeHHUI0 podeccuii U TpyAa pa3/IMuHOro poja, yBakeHue K
TPYAY Y pe3y/bTaTaM TPYZOBOM /e ITeJIbHOCTH, B TOM YMCJIe HA OCHOBE ITPUMeHeHUs
MpeZIMeTHBIX 3HAHUM 110 XMMHH, OCO3HAHHBIA BEIOOD MH/MBH/yaTbHOW TPAeKTOPUU
Npofio/KeHust 00pa30BaHusi C yUeToOM JIMYHOCTHBIX UHTE@PeCOB U CTIOCOOHOCTH K XUMMUHU,
00I1IeCTBEHHBIX UHTEPECOB U MOTPeOHOCTEH, YCITeTHOM MpodeCcCHoHaTLHON AeaTeTbHOCTH U
Pa3BUTHS HEOOXOJVUMBIX YMEHHH, TOTOBHOCTD a/IalITUPOBATLCS B TTPOQeCCHOHAIbHOM Cpefie;

6)3K0/10rMUecKoro BOCIMTAHUA:

3KOJIOTHUYeCKH ].[EJ'IECOO6D&3HO€ OTHOIIIE€HKE K MMPUPOAe KdK HCTOYHHKY KWU3HHU Hd 3emie,
OCHOBE€ ee CylleCTBOBaHNs, TTIOHUMdHKE LIEHHOCTHU 340pOBOT0 U 0e301acHoro 06[)(:13{:1 JKHU3HHU,
OTBETCTBEHHOEe OTHOIIeHHe K CO6CTB€HHOMy ¢)H3I/IquKOMy " MCUXNYE€CKOMY 310DPOBLIO,
OCO3HaHHe LIEHHOCTH CO6JII-0,Z[€HI/IH MmpaBUI 6e30rmacHoro rnoBeaeHus 1npu pa60Te C
BeleCTBAMH, d TaKXKe B CUTyallUAX, YI'DOKartOIIMX 310POBbIO U )KNU3HU J'II-O,[[EI\/’I;

CNIOCOOHOCTH TPUMEHSITh 3HAHUS, TI0Ty4aeMble TIPY U3yUeHUr XUMUH, [JIs PellleHurs 3aziay,
CBSI3aHHBIX C OKPY>Karolllel MpUPOJHOM Cpe/ioH, /1Jisl MOBBIILIEHUs] YPOBHS 3KOJIOTUUECKOU
KyJIbTYpbl, 0CO3HAHUS T/I00a/IbHOTO XapaKTepa 3KOJIOTHYeCKUX MpobJieM U MmyTei ux
pelleHus TOCPeJCTBOM MeTO/I0B XMMHH, SKOJIOTUYECKOTO MBILILIEHHs, YMEHUSsI
PYKOBO/ICTBOBATbCSI M B TI03HABaTe/IbHOW, KOMMYHUKAaTUBHOW M COLIMANbHOM TIPAKTUKE.

MeranpeMmeTHbIe pe3y/IbTaThl

B cocTtaBe MeTarpeIMETHBIX Pe3Y/IbTATOB BBIAEISAIOT 3HAUMMbIE [/ (JOPMHUPOBAHHSI
MHPOBO33peHUst 00IIleHayUHbIe TIOHATHS (3aKOH, TeOPHsl, IPUHLIHII, TUIIOTe3a, (hakT, CUCTeMa,
TPOLIECC, SKCITEPUMEHT | /Ip.), KOTOPhIE UCITO/Ib3YIOTCS B €CTECTBEHHO-HAYUHBIX YUeOHBIX
MpeiMeTax U M03BOJISIFOT Ha OCHOBE 3HAHUI U3 3THX MpeaMeToB (hOPMUPOBAThH
Tpe/ICTaB/IeH e O 1[eJIOCTHON HayUYHOW KapTHHE MUPA, U YHUBEPCA/IbHbIE yueOHbIe 1eHCTBHs
(ro3HaBaTe/IbHbIe, KOMMYHUKATHBHBIE, PETrY/IATUBHbIE), KOTOPbIe 00eCIIeUHBalo0T
(bopMHUpoBaHKe TOTOBHOCTH K CAMOCTOSITE/TbHOMY TUIAHUPOBAHHIO U OCYITIECTB/IEHHIO
yueOHOU J1esITe/TbHOCTH.

ITo3HaBaTe/bHBIE YHUBepPCa/IbHbIE yUeOHbIe /[eHCTBUA
Bba3oBblie 1oruyeckue JeiiCTBHA:

YMeHHUA HUCII0/Ib30BATh ITIPHUEMBI JIOTHYECKOI'O MBIII/IEHWA TIPY OCBOEHUN 3HAHMIA: PaCKphBIBaTh
CMBICJT XUMHUUECKHUX TTOHSTUM (BBIAEJ’IHTB HX XdpdKTePHbIe ITPU3HAKH, YCTAHABJ/INBATH
B3aWMOCBA3b C IPYTUMHA HOHHTI/IHMI/I), HCII0/Ib30BaTh INOHATHA AJIA 00BICHeHUS OTAe/IbHBIX
(l)aKTOB u HBHEHHﬁ, BBI6I/IpaTI:> OCHOBAHHSA YU KPUTEPUU OJiA KJIaCCI/I(bI/IKaLII/II/I XUMHUYEeCKHX
BelleCTB 1 XUMHUUeCKHX peaKuHﬁ, YCTaHaBJ/IMBATb MMPUUYMHHO-C/I€ACTBEHHbIE CBA3HU MEXIY
obbekTamMu HN3y4yeHUusd, CTPOUTD JIOTHYEeCKHE PACCYXIEeHWA (I/IH,ZLYKTI/IBHBIG, AedyKTUBHbIE, T10
aHaJ'IOFI/II/I), Ae1aTb BBIBOABI X 3aK/TFOUEHUA;

yMeHHe NMPUMEHSTh B MpoLiecce M03HaHUs TIOHATUS (TIpeJjMeTHbIe U MeTarpeIMeTHbIE),
CUMBOJIMUeCKHe (3HaKOBbIe) MO/Ie/H, UCII0J/Ib3yeMble B XUMUHU, TIPe00pa30BbIBaTh MIMPOKO
TpYMeHsieMble B XUMHUU MO/le/IbHbIe TIpe/iCTaB/IeHUs] — XUMAYeCKUH 3HaK (CUMBOJI
3/IeMeHTa), XMMUUecKast (popMmyJ/ia U ypaBHeHHe XUMUYECKOU peakLiiy — [PU pelleHrnr
yueOHO-TI03HaBaTe/NbHBIX 337lad, C YU€TOM 3TUX MO/Ie/IbHBIX TIPe/ICTaB/IeHUH BbISIB/ISIT U
XapaKTepr30BaTh Cyll[eCTBeHHbIe TIPHU3HAKK U3yuyaeMbIX 00BeKTOB — XMMHUYeCKUX BelleCTB U



XUMHNYeCKUX peaKL[I/II\/‘I, BBIABJ/IATH O6I.L[I/Ie 3dKOHOMEPHOCTH, MPUUYHNHHO-C/IeACTBeHHbIE CBA3H
U TIPOTUBOpEYHS B U3yUdE€MBIX IIpOLeCCax U ABJI€HUAX.

ba3oBnbie uccaiaeaoBaTre/j1IbCcKmue ]I[eﬁCTBI/IH:

YMeHHEe UCII0/Ib30BaTh IOCTaB/IEHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHMS, d TAKXKe
B KaueCTBe OCHOBEI JJid Q)OPMI/IPOBaHI/IH THUIIOTE3EkI 10 MPpOBEpKe IIPpAaBUJIbHOCTHU
BBbICKA3bIBAE€MBbIX CYMEHHﬁ;

npuobpeTeHue OMbITA T10 MJIAHWPOBAaHUIO, OPTaHM3al[UH U TIPOBE/IEHUI0 YUeHUUeCKUX
9KCTIepUMEHTOB, yMeHre HabsirojaTh 3a X0Z,0M MpoLiecca, CaMOCTOSITe/TbHO TTPOrHO3UPOBATh
€ro pe3yJibTat, (OpMyIMPOBaTh 000OIIEHNS U BBIBOZBI 110 pe3yJibTaTaM MPOBeIeHHOTO
OTIbITa, UCC/Ie/JOBAHKS, COCTAB/ISITh OTUET O Mpo/ieslaHHOM paboTe.

Pab6oTta c uadopmanueii:

yMeHHe BbIOMpaTh, aHaTM3UPOBATh M MHTEPIIPETHPOBaTh MH(OPMAIIUIO pa3TMUYHbIX BUZOB U
(opM npeicTaB/ieHus], 110/yyaeMyto U3 pa3HbIX UICTOUHMKOB (Hay4YHO-TIOMy/IsIpHast
JIUTepaTypa XUMHUECKOT0 CO/iepKaHusl, CTIpaBOYHbIe TIOCOOUSI, peCypChl UHTEPHeTa),
KPUTUYECKH OLleHHMBaTh MPOTUBOPEUMBYIO U HEJIOCTOBEPHYI0 UH(OPMaLHIO;

yMeHHe MPUMEeHSITh Pa3/IMuHble MeTO/IbI U 3aTiPOCHI TP MOMCKe U 0TOOpe WHpOpPMaLU 1
COOTBETCTBYIOILUX JAHHBIX, HEOOXOAUMBIX JI/Is1 BHITIOJTHEHUST YUeOHBIX U TI03HABATe/IbHBIX
3ajiau OTpe/ieJIeHHOT0 TUTIA, IPHUOOpeTeHre OTbITa B 00/1aCTU UCTIONb30BaHUS
MH(MOPMalIMOHHO-KOMMYHUKATUBHBIX TeXHOJIOTHH, OB/ajleHHe Ky/IbTyPOi aKTUBHOTO
WCTIOIb30BAHUS PA3/TMUHBIX MIOMCKOBBIX CCTEM, CAMOCTOSITEIbHO BHIOUPATh ONTUMAJTBHYIO
dhopmMy npezicTaB/ieHus: HHGOPMAI[UU U WTFOCTPUPOBATh pelllaeMble 3a/jaui HeC/I0KHBIMU
cxeMaMH, iMarpaMMaMu, ApYyruMu opMamu rpadiKy U UX KOMOWHALUSIMU;

yMeHHe UCII0/Ib30BaTh ¥ aHaIM3UPOBATh B TIporiecce yueOHOW U UCCIe[j0BaTeIbCKOM
JlesiTeIbHOCTU UH(OPMALIUIO O BAUSIHUU MTPOMBIIILIEHHOCTH, CeJTbCKOTO X035iCTBa U
TPaHCIIOpPTa Ha COCTOsSIHUE OKpY»Katollel TIPUPOJIHOU CpeJibl.

KoMMyHHKaTHBHbBIE YHUBepCa/IbHbIe yueOHbIe /[efiCTBHUA:

yMeHHUsI 3a/iaBaTh BOIIPOCHI (B X0/ie fuasora v (Win) JUCKYCCHUH) TI0 CYII[eCTBY 00CY»KjaeMoi
TeMbl, OPMYJIMPOBaTh CBOM IPe/I/IOXKeHHsI OTHOCUTETEHO BBITTOJIHEHUS TIPe/II0KeHHOM
3ajiauy;

yMeHHUs1 TIPe/ICTaBIATh TIOJTyYeHHbIe Pe3y/bTaThl TI03HaBaTe/IbHOM leTeIbHOCTH B YCTHBIX U
MMUCbMEHHBIX TeKCTaxX; JieJlaTh Mpe3eHTal|i0 pe3y/ibTaToOB BbIIOJHEHNS XUMUYeCKOr0
JKCTiepuMeHTa (;1abopaTOPHOTO OIbITa, Tab0paTOPHOM paboThI 10 UCC/IeJ0BAaHUIO CBOMCTB
BeIeCTB, yu4eOHOTO MPOeKTa);

yMeHus1 yueOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATeTbHOM U
HCCJIe/I0BaTe/TbCKOM [IeSITeIbHOCTH TIPY PellieHUH BO3HUKAIOIUX TP00JieM Ha OCHOBe yueTta
00IIMX UHTEPeCOB U COTJIaCOBaHUS MO3UIHK (00CyX1eHus, 00MeH MHEHUSIMH, MO3TOBbIe
IITYPMBbI, KOOD/JJUHALMSI COBMECTHBIX ZIeWCTBUM, OTIpe/ie/ieHre KPUTEPHUEB T10 OL|eHKe
KayeCTBa BBITIOJTHEHHOM paboThI U Ap.).

PEI‘yJ'IHTI/IBHbIe YHUBepPCA/IbHbIE y‘IEGHbIE ]I[EﬁCTBI/IH:

yMeHHe CaMOCTOSITeTbHO OTpe/iesisiTh 11eJId AesiTe/TbHOCTH, TVIaHUPOBAaTh, OCYIIeCTB/ISATh,
KOHTPOJTUPOBATh U MPH HEOOXOAMMOCTA KOPPEKTUPOBATh CBOIO JIeSITeTbHOCTD, BEIOMPATh
HaunOosee 3 dekTUBHBIE CTIOCOOBI pellieHHs yueOHBIX U TI03HABaTeIbHBIX 3a7iay,
CaMOCTOSITE/IbHO COCTABJISITh UM KOPPEKTUPOBATh MPe/l/I0XKeHHBIN ajlrOPUTM [IeHCTBUM MPU
BBITIO/THEHUH 33/]JaHUH C YUETOM I0/TyUeHHs HOBBIX 3HaHUM 00 M3yuaeMbIX 00beKTax —
Bell[eCTBaX M pPeaklUsiX, OLleHWBaTh COOTBETCTBUE MOTYUYeHHOI0 pe3y/ibTaTa 3asiBJIeHHOMN
1[e/T1, yMeHHe HCI0/Ib30BaTh U aHA/TM3UPOBATh KOHTEKCTHI, TIpe/ijlaraeMble B YCIOBUH
3a/laHUM.



IIpeagmeTHBbIe pe3y/bTaThI

B cocraBe npeMeTHbIX pe3y/IbTaTOB [0 OCBOEHHIO 00513aTe/IbHOTO COZlepyKaHMUs,
yCTaHOBJ/IEHHOTO JJAHHOM (esiepanbHOM paboueii pOrpaMMOM, BBIZIE/SIIOT: OCBOEHHbIE
00yyYaroIMMHUCS Hay4YHbIe 3HAHUS, YMEHUS U CII0COOBI IeHCTBUH, CcrieudruecKkue /s
npeAIMeTHOM 00/1acTy «XUMHUs», BU/IBI AesATeTbHOCTH T10 M0JTyYeHHIO HOBOTO 3HaHMUS, ero
WHTeprpeTaLyy, Mpeodpa3oBaHUIO U IPUMEHEHHIO B Pa3/IMUHBIX YUeOHbIX ¥ HOBBIX
CUTyaLUsIX.

8-1 kiacc

K koHIly 00yueHusi B 8-M K/1acce ripe/MeTHbIe pe3y/IbTaThl Ha 6@30BOM YPOBHE /10/KHBI
oTpakaTb C(HOPMHUPOBAHHOCTD y 0OYUaIOIIUXCS YMEeHUH:

® pacKpbIBaTh CMBIC/T OCHOBHBIX XUMHUUECKUX TIOHSTUM: aTOM, MOJIeKY/Ia,
XUMUUECKUU 371eMeHT, TIPOCTOe BelecTBO, CJIOXKHOE BellleCTBO, CMeCh
(ogHOpOHAS M HEOAHOPO/JHAsT), BaJIEHTHOCTh, OTHOCUTE/IbHAsI aTOMHasi U
MOJIeKy/IsIpHasi Macca, KOJIMUeCTBO BelllecTBa, MOJIb, MOJISIpHasi Macca, MaccoBast
JI0JIs1 XUMUUYEeCKOTO0 3/IeMeHTa B COeIMHeHWH, MOJISIPHBIN 00beM, OKCH/I, KUC/IOTa,
OCHOBaHUe, COJlb, 37IeKTPOOTPULIATE/TbHOCTh, CTeNeHb OKUC/IeHHs, XUMUYecKast
peakius, KnaccuduKalys peakijiii: peakiiui COeIMHeHNs], Peakluy Pa3IoxKeHuUs,
peaKLy 3aMelljeHHs], peaklii 0OMeHa, 3K30- U SHA0TepMHUECKHe PeaKIvy,
TeTI0BOM 3(PPeKT peaklH, /[P0 aToOMa, 3JIeKTPOHHBIN C/IOM aTOMa, aTOMHasi
opbuTasb, paiyC aToMa, XUMHUEeCKasi CBsI3b, MOJISIPHAst U HETIOJIsipHast
KOBaJIeHTHasl CBsI3b, NIOHHAasl CBSI3b, MOH, KaTHOH, aHWOH, PACTBODP, MacCoBasi 10Jist
BelllecTBa (MPOLIeHTHAasi KOHLIEHTpPALUsi) B paCTBOPE;

® /UIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX TIOHATUN U TIPUMEHSITh 3TU
TIOHSITHSI TIPU OTMCAaHUM BellleCTB Y UX TpeBpalleHUi;

® 1ICI0JIb30BaTh XUMUUECKYH0 CUMBOJIMKY /IJIs COCTaB/eHUsI (POpMYJT BeIlleCTB U
ypPaBHEHHI XUMUUYECKUX peakLni;

® Ompe/e/iATh BaJIEHTHOCTh aTOMOB 3/IEMEHTOB B OMHAPHBIX COJMHEHUSIX, CTETIEHb
OKHCJIeHHsI 3/IeMeHTOB B OMHAPHBIX COeJUHEHUSIX, TTPUHA/IJIE)KHOCTh BEIIeCTB K
orpezie/ieHHOMY K/lacCy COeJMHeHUM 10 opmyJsiaMm, BUJ XMMUUECKOM CBSI3U
(KoBasieHTHast U UOHHasi) B HEOPraHUUeCKUX COeMHEeHUSIX;

® packpeiBaTh cMbICa [lepuoanueckoro 3akoHa [I.M. MeHeneeBa: 1eMOHCTPUPOBATh
MOHWMaHKe TIePUOANUeCKOM 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 37IeMEHTOB OT UX
roJsio>keHus1 B [Teproinueckoii cucteMe, 3aKOHOB COXPaHEHUSI MacChl BeIIleCTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO YueHUs, 3aKOHa ABOra/ipo;

® OIUCHIBATh M XapaKTepH30BaTh TabmuuHyto hopmMy [Teproanueckoii CUCTEMBI
XUMUYECKHUX 3JIEMEHTOB: pa3/iMyaTh TOHATHUS «TJlaBHasl MoArpyra (A-Tpyrina)» v
«mobouHast moarpymnma (b-rpymrma)», Masbie U 60JIbIlHe TTEPUOABI, COOTHOCUTD
00603HaueHus1, KOTOpbIe UMerOTCs B Tabmmile «[lepuoanyeckas cucrema
XUMUYeCKUX 37ieMeHToB [1.M1. MeH/eneeBa» ¢ UMC/IOBBIMU XapaKTepHUCTUKaMU
CTPOEHUsI aTOMOB XUMHUYeCKHX 37IeMeHTOB (COCTaB U 3apsi/ sifipa, obiriee 4ncio
3/IEKTPOHOB U pacripe/ie/ieHre UX 10 3/IeKTPOHHBIM CJI05IM);

* kaccupuIMpOBaTh XUMUUYECKHE 3/1IeMeHTbl, HeOpraHuyecKue BelllecTBa,
XUMHUUeCKUe peakiuu (110 UMC/Iy Y COCTaBy YUYaCTBYIOIUX B PeaKI[UU BeIleCTB, 0
TerioBomy 3¢ deKTy);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIMe XMMUUECKHe CBOMCTBA BeIlleCTB Pa3/IMUHbIX
KJIaCCOB, MO/TBep>K/1asi OMKcaHye TIpUMepaMu MOJIEKY/ISIPHBIX YpaBHEHUM
COOTBETCTBYIOLUX XUMHUUECKUX Peakijuii;



® TIPOTrHO3MPOBATh CBOWCTBA BELLECTB B 3aBUCUMOCTH OT UX KaueCTBEHHOI'0 COCTaBa,
BO3MO)XHOCTH MPOTEKaHWS XMMUYECKUX TIpeBpallieHid B Pa3/IMUHbIX YCI0BUSIX;

® BBIUMC/ISATH OTHOCUTEIbHYHO MOJIEKY/ISIPHYIO U MOJISIPHYIO Macchl Bell|eCTB,
MacCOBYHO [JOJIF0 XMMHUUECKOIr0 3/1eMeHTa 1o (hopMyJie Coe/JUHeHNs], MaCCOBYO
JI0JTHO Bell|eCTBa B PacTBOpE, NMPOBO/IWUTh pacueThl 110 YPaBHEHUIO XUMUYeCKOU
peakLuy;

® TIpUMEHSTb OCHOBHbIE OIepaljii MbICJUTEIbHOM [1esiTe/IbHOCTU — aHa/Inu3 U CUHTe3,
cpaBHeHHe, 000011eHe, cCTeMaTH3allvo, K/lacCU(UKaLMIO, BbIsIB/IeHUe
NIPUYMHHO-CJIe/ICTBEHHBIX CBSI3€i1 — /151 U3yUYeHUs] CBOMCTB BeLLeCTB U XUMUUECKHX
peaklLivii, eCTeCTBeHHO-Hay4YHbIe MeTO/Ibl TI03HaHUs — Hab/MroieHre, U3MepeHue,
MO/IeJIMPOBaHue, SKCIIePUMEHT (peasibHbIN U MbIC/IEHHBIN);

® Cse/[0BaTh MPaBUIaM I10/Ib30BaHMS XMMHUUECKOW TOCYA0M 1 1abopaTOpHBIM
obopyioBaHHEM, a TaK)Ke MPaBUIaM 00palljeHusl C BeIeCTBaMHU B COOTBETCTBUU C
WHCTPYKLUSIMH T10 BBITTOJTHEHHUIO /1a00PaTOPHBIX XUMHUUECKUX OTIBITOB I10
TIOTyYeHHIO U COOMpaHMIO Ta3000pa3HbIX BelecTB (BOAOPO/ia U KUCI0PO/a),
MPUTOTOBJIEHUIO PACTBOPOB C OMpe/ie/IeHHOW MaCCOBOU [J0Jiel paCTBOPEHHOT0
Bell|eCTBa, [JIAHUPOBATh U MPOBOJUTh XMMHUUECKHe SKCIIePUMEHTHI 110
pacrio3HaBaHMIO PACTBOPOB ILIje/Ioueil U KUC/IOT C [IOMOLLbH0 UHAUKATOPOB (JIaKMYC,
(dbeHoN(TaNeNH, METUIOPAHX U JP.).

9-1 KJ1acc

K KxoH11y 00yueHus B 9-M Kj1acce rpeZiMeTHbIe pe3y/IbTaThl HA 0a30BOM yPOBHE [JO/KHbI
oTpakaTb CHOPMUPOBAHHOCTb y 00yUarOIUXCsl YMeHU:

® pacKpbIBaTb CMbIC/ OCHOBHBIX XUMUUECKUX MOHITUNA: XUMUUECKUI 37IeMeHT, aToM,
MOJIeKyJ1a, NOH, KaTHOH, aHHOH, NTPOCTOe BeleCTBO, C/I0XKHOe BeleCTBO,
BaJIeHTHOCTb, 3/IEKTPOOTPULATE/IbHOCTD, CTETleHb OKUCIeHUs], XMMUUecKast
peaKiivsi, XMMUUeCKasi CBsi3b, TETUIOBOM 3P eKT peakiuu, MOJib, MOJISIPHBIN 00beM,
pacTBOP, 37€KTPOJIUTHI, He3/IeKTPOJIUThI, 3/IeKTPOIUTUUECKAast JUCCOLMaLus,
peakiii HOHHOTO 0OMeHa, KaTaiu3aTop, XMMHUUeCKOe paBHOBecHe, 00paTUMbIe U
HeoOpaTHMble peaKIvK, OKUC/TUTeTbHO-BOCCTAHOBUTE TbHbIE PeaKIIHY,
OKMCJINTEb, BOCCTAaHOBUTEb, OKHC/IEHEe ¥ BOCCTAHOB/IEHNE, alJIOTPOIIHS,
aM(bOoTepHOCTb, XUMHUUeCKast CBsi3b (KOBa/IeHTHasl, IOHHAas1, MeTaJ/IhuecKasi),
KpUCTa/UTMuecKasi pelieTka, KOppo3usi MeTasljIoB, CIJIaBbl, CKOPOCTb XMMHUYeCKOMN
peakuuy, rpejensHo gonyctuMas KoHueHTpauus [1/1K Beljectsa;

® WITOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TTOHSITUM U IPUMEHSITh 3TU
TIOHSITUS TIPU OTMCAaHUM BellleCTB Y UX TpeBpalleHUi;

® UCMO0/b30BaTh XUMUUECKYI0 CUMBOJIUKY [1J1s1 COCTaBeHus1 (hOpMYJT Bell|eCTB U
ypPaBHEHHI XUMUUYECKUX peakLni;

® OnpefesisATh BaJIeHTHOCTD U CTeTeHb OKHUC/IeHUSI XUMUUYEeCKHX 3JIEMEHTOB B
COeJMHeHUSIX Pa3/IMUHOr0 COCTaBa, MPUHA//IEXKHOCTh BEIleCTB K OMNpe/je/IeHHOMY
KJIacCy coelMHeHUM 1o (hopmy/iaM, BUJ| XUMUUeCKOU CBsI3U (KOBaJleHTHasi, IOHHas,
MeTaJl/nuecKasi) B HeOpraHMueCcKux CoeZIMHeHUsIX, 3apsi/i MOHA 10 XUMUYeCKOH
dhopmyJie, XapakTep cpe/ibl B BOJHBIX PACTBOPaX HEOPraHWYeCKHUX COeIMHEeHU,
THUI KPUCTA/VIMYECKOU pelleTKU KOHKPeTHOTO BellleCTBa;

® packpbiBaTh cMbICa [lepuoanyeckoro 3akoHa .M. MeHgeneeBa u
JIEMOHCTPUPOBATh €r0 MOHMUMaHHe: OMUCHIBAaTh U XapaKTepPU30BaTh TaOIMUHYIO
dhopmy I[Teproanueckoil CUCTeMbl XUMUYECKHX 3JIEMEHTOB: pa3/iduaTh MTOHSATHUS
«TJIaBHas roArpymnmna (A-rpyrina)» U «rmobouHasi moarpytma (b-rpyrina)», Manblie u
OoJIbIIIME TIEPUO/bI, COOTHOCUTL 0003HAaUeHUsI, KOTOPbIE UMEIOTCS B
TIepro/IUUeCcKOU Tab/uIle, C YUC/IOBBIMHU XapaKTePUCTUKAaMK CTPOEeHHsT aTOMOB



XUMUYECKHUX 3/IEMEHTOB (COCTaB M 3apsiji si7ipa, o0lijee UKMC/I0 3/IEKTPOHOB U
pacripefie/ieHle UX T10 37IeKTPOHHBIM CJI0SIM), OOBSICHSITh 0011[1ie 3aKOHOMEPHOCTHU B
V3MeHeHHH CBOMCTB 3/IeMEHTOB U UX COeJMHeHU B Tpe/iesiaXx MasibiX epUo/i0B U
I7IaBHBIX MOJATPYII C YYeTOM CTPOEHHUsI UX aTOMOB;

K/1accuUIMPOBaTh XUMUUYECKHe 3/IeMeHTbl, HeOpraHuueckue BellecTBa,
XMMHUUYeCKHe peakLuu (110 YMC/Iy Y COCTaBy y4YacCTBYIOLIMX B PeakLMK BeIeCTB, 110
TerioBoMY 3¢ deKTy, Mo U3MeHeHUI0 CTerleHel OKHUCIeHNsI XUMUUeCKUX
3/1eMEHTOB);

XapaKTepu30BaTh (OIMUCHIBATh) 00IIMe U CrieldruecKie XUMUUeCKre CBOMCTBA
TIPOCTBIX U CJIOJKHBIX BeLeCTB, MOATBepK/asi ONyicaHue NprMepamMu
MOJIEKY/ISIPHBIX ¥ MIOHHBIX YpaBHEHUI COOTBETCTBYIOLUX XMMUUECKUX PeaKLUii;
COCTaBJ/ISITh YPaBHEHUSI 3/IEKTPOJIMTUUECKOM AUCCOLMALIMY KUCJIOT, 11je/iouel U
COJIel, TIOJTHbIe U COKpallleHHbIe YPaBHEHUs PeaKI|ii MIOHHOTO0 0OMeHa, ypaBHeHUs
peakiuii, MOATBePXKAa0LMX CYIleCTBOBaHUE TeHeTUUYECKOW CBSI3U MEXY
Bell[eCTBaMU Pa3/IMUHbIX K/1aCCOB;

PacKpbIBaTh CYLHOCTb OKUC/IUTETbHO-BOCCTAHOBUTE/IBHBIX PeakKL1ii 0CPeiCTBOM
COCTaBJIEHUS 37IEKTPOHHOTO DaslaHCa STUX PeaKI[Hii;

TPOrHO3UPOBaTh CBOWCTBA BeLECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BOSMO>KHOCTU
MpPOTeKaHWsl XUMUUeCKUX MpeBpallleHri B Pa3/IMUHbIX YCIOBUSIX;

BBIYUC/ISITh OTHOCUTE/TbHYIO MOJIEKYJISIDHYIO M MOJISIDHYIO MacChl BELL[eCTB,
MacCOBYIO [JI0JIF0 XMMUUeCKOT'0 3jieMeHTa 1o (opMyJie coe/JiHeHUs], MaCCOBYHO
JI0JII0 Bell|eCTBa B paCTBOPE, MPOBOJIWUThL pacyeThl 110 yPaBHEHUIO XMMUUECKON
peakiuy;
co06utro/1aTh TpaBUJIa M0JIb30BaHUs XMMUUYeCKOM TIOCy10M 1 labopaTopHbIM
obopy/Jj0BaHHEM, a TaK)Ke MpaBu/ia 0OpaIleHus C BEIleCTBaMHU B COOTBETCTBUU C
VHCTPYKLIMSIMU TIO BBITIOJTHEHUIO Ta00paTOPHBIX XUMUUECKUX OTBITOB TT0
TIOJTyYeHHIO U COOMpaHuUIo ra3000pa3HbIX BelecTB (aMMHaKa W yTIeKUC/IOro Tra3a);
TPOBOJMTH peakLy, MOATBEPKAA0Ile KaueCTBeHHbIM COCTaB Pa3IMUHbIX
BeIIleCTB: PaCo3HaBaTh OMBITHBIM MyTeM XJIOpU-, OpOMU/I-, HOAW-, KapOOHaT-,
¢docdar-, cunukar-, cynbQar-, THPOKCH/-UOHBI, KATHOHbI aMMOHHUS U NOHbI
M3y4YeHHbIX MeTaJl/IOB, MPUCYTCTBYIOIIIME B BOAHBIX paCTBOpaX HeOpraHUUeCKUX
BeLl|eCTB;

TIPUMEHSTb OCHOBHBIE OTepaLiiy MbIC/IUTE/IbHOM /1eATe/IbHOCTH — aHa/lu3 U CHHTE3,
cpaBHeHHe, 000011IeHre, CUCTeMaTU3alIMIO0, BbIsSB/IeHUe TIPUUUHHO-C/Ie[ICTBEHHBIX
CBsI3el — JI/1s1 U3yUeHUs1 CBOVCTB BeLeCTB U XUMUYECKUX peakLvii, eCTeCTBEeHHO-
Hay4HbIe MeTO/Ibl TI03HaHUs — HaO/Tr0/IeHre, U3MepeHre, MO/le/TMPOBaHue,
5KCIIePUMEHT (peanbHbIi U MbIC/IEHHBIN).

TemaTnueckoe IJIAHUPOBaHHUE

8-1 Ki1acc

Ne
n/n

Ko/mmuecTBO yacos
HaumeHoBaHMe pa3/e/ioB U JJIeKTpOHHBIe (1]
TeéM NMPOrpaMMbl KonrtposbHble |IIpakTuyeckue |o0pa3oBaTe/IbHbBIE Pl
paboTbI paboTbI

Bcero




Paszpen 1.IlepBoHavyaibHbIe XUMHUYECKHE IOHATUSA

Xumus — BaykHas 00J1aCThb

http://school-
collection.edu.ru/

1.1 | ecTecTBO3HAHHUs U MPAKTUUECKOU | 5 .
http://him.1september
JlesiTeTbHOCTH UejlIoBeKa
B http://school-
1.2 ee;?(e(;;a 1 XUMUAHECKHe 15 collection.edu.ru/
beaxdy http://him.1september.rt
Wtoro no pazpeny 20

Pa3pen 2. BaxkHellue NMpejCTaBUTe/Td HeOPraHUYeCKHX BellecTB

http://school-
2.1 Bosayx. Kucnopop, Iowsmue 06 6 collection.edu.ru/
OKCH/IaX -
http://him.1september.rt
B . http://school-
2.2 OAOPOA. 1IOHATHE O KMCTOTaX 1 8 collection.edu.ru/
COMIX )
http://him.1september.rt
http://school-
2.3 Bopa. Pacsopei. ITonsie 06 5 collection.edu.ru/
OCHOBAHUAX
http://him.1september.1t
0 http://school-
2.4 CHOBHbIE K/1ACChI . 11 collection.edu.ru/
HeopraHuyeCcKux CoeMHeHU i
http://him.1september.rt
Nroro no paspeny 30

Paspgen 3. [lepnoanueckuii 3akoH u Ilepuoguueckasi cucreMa xumuueckux 3j1eMeHToB [I.A. MeHpenee
CtpoeHue aToM0B. XUMUUYecKasi CBfi3b. OKHC/INTE/IbHO-BOCCTAaHOBUTE/IbHbIE PeaKI[u1

[Teproanueckuii 3aKOH U
[Teproanueckast cuctema

3.1 7
XVMHUYeCKux 371eMeHToB [1.11.
MenpeneeBa. CTpoeHre aTOMOB
XyMUuecKasi CBsi3b. http://school-
3.2 | OKuC/IUTE/TbHO- 8 collection.edu.ru/
BOCCTaHOBUTEe/IbHBIE peaKL[hu http://him.1september.1t
Uroro nio pasgeny 15

IToBTOpEHue



http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OBLIEE KO/IMYECTBO YACOB

10 ITPOI'PAMME 68 - -
9-1 Kj1acc
KoinuecTBO yacoB JJ/IeKTPOHHbIE
Ne |HaumeHoBaHue pa3fie/ioB U TeM (uudposBbie)
n/n | NporpamMMsl Beero KonrtponbHbie |IIpakTHyeckue |o0Opa3oBare/ibHbIe
padoThI padoThI pecypchbl
Pa3zpen 1.BenjecTtBo U xXuMn4yecKue peaknum
[ToBTOpeHMe U yriybeHve http://school-
1.1 |3HaHMM OCHOBHBIX pa3/esoB 5 . collection.edu.ru/
Kypca 8 Kiacca http://him.1september.]
http://school-
1.2 OcHoBHbIe 34KOHOMEPHOCTH 4 1 1 collection.edu.ru/
XUMUUECKUX peakiui _
http://him.1september.]
OneKTpoIUTHYecKast http://school-
1.3 | auccornmanys. XvMUuecKre 8 _ _ collection.edu.ru/
peakLuu B pacTBOpax http://him.1september.
Wtoro no paspeny 17

Pa3pen 2.HemeTa/l/1bl U UX COeAUHEHHS

OO0r11ast xapaKTepuCTHKa http://school-

2.1 | xumnueckux snemenToB VIIIA- |4 1 _ collection.edu.ru/
rpyrnsbl. ['ajoreHsl http://him.1september.]
OO0111ast XapaKTepuCTUKA http://school-

2.2 | xumMuueckux 371eMeHTOB VIA- 6 1 1 collection.edu.ru/
rpynnel. Cepa v ee coejiHeHUs http://him.1september.]

OO0111ast XxapaKTepuCTUKA

http://school-
XUMUUYECKUX /1eEMEHTOB VA-

2.3 7 1 _ collection.edu.ru/
rpymniel. A30T, pochop 1 ux hitos/him. 1 b
COeIHEeHHs] ttp://him.1september.]

OO0111ast XapaKTepuCTUKA hito://school-
XUMHUYeCcKUx 3jiemeHToB [VA- L

2.4 8 collection.edu.ru/

TPYIIIbGL. YT/Iepoa U KpeMHUHN U
py POA P http://him.1september.
UX COeIUHeHUs



http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Wroro no paszeny 25 | 3

Pa3pen 3. MeTanibl ¥ MX COe/JMHEHUSA

http://school-
3.1 | Obmue cBOMCTBA META/IOB 4 1 1 collection.edu.ru/

http://him.1september.

. http://school-
3.2 BaxHeriiine MeTasibl ¥ M 16 collection.edu.ru/

coeIHeHUs - -
A http://him.1september.]

Wroro no paszeny 20 1

Pa3zpen 4. Xumus 1 OKpy)Kawuias cpeja

http://school-
BermiecTBa 1 MaTepHuasibl B )KU3HU

4.1 3 collection.edu.ru/
yeJioBeKa .
http://him.1september.
Nroro no pa3speny 3

http://school-
[ToBTOpEHME 3 collection.edu.ru/

http://him.1september.

OBIIEE KO/IMYECTBO YACOB I10 68
ITPOI'PAMME - -

METOJUYECKUE MATEPUAJIBI AJ11 YUUTEJIA
YMK no xumumn


http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

