1. IlosicHMTeIbHAs 3aNIMCKA

Pabouas nporpamma SBISIETCS CTPYKTYPHBIM KOMIIOHEHTOM OCHOBHOM 00pazoBaTeIbHON
porpaMMbl 0OCHOBHOTO 0011ero oopazoBanust MAOY «COILL Nel4 r. YensOuHCKa» U cOCTaBiIeHa
Ha OCHOBAHHH:

- ®epepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

- degepabHOrO rocyIapcTBEHHOIO 00pa30BATENBHOIO CTaHAAPTa OCHOBHOI'O OOLIETo
o0Opa3oBaHus, YTBEP)KICHHOIO IpUKa3oM MuHucTepcTBa 00pa3oBaHMs M Hayku Poccuiickoit
®enepanun ot 21.05.2021 Ne 287;

- [IpumepHoit ocHOBHOI 00pa3oBaTenbHOl mporpammbl OO0 (https://fgosreestr.ru).

- [onosxenust o mopsake pazpaboTku paboueil mporpamMmbl y4eOHOTO IpeaMeTa, Kypea.

OO0mas xapakTepucTuKa yue0HOro npeamera

Bxiag yueOHoro mnpeamera «XuMus» B JIOCTHXKEHHE IeJed OCHOBHOTO OOIIEero
o0Opa3oBaHusl OOYCIIOBJIEH BO MHOIOM 3HAu€HHEM XHMHYECKON HayKu B IO3HAHHUU 3aKOHOB
HOPUPO/IbI, B PA3BUTUH IPOU3BOIUTEIBHBIX CHJT OOIIECTBA U CO3/JaHUU HOBOW 0a3bl MaTepHaIbHON
KYJIbTYDBI.

VY4eOHbIil npeameT «XUMHUsD) CIIOCOOCTBYET MPEACTABIECHUIO0 XUMUYECKOM COCTaBIISIOLIEH
HAy4yHOU KapTHHBI MUpPA B JIOTUKE €€ CUCTEMHOM NMPUPOAbL. TeM caMbIM 00ecrieunBaeTCs BO3MOXK-
HOCTB (POPMUPOBAHUSA Y 00YUAIOIINXCS IEHHOCTHOT'O OTHOIICHHSI K HAYYHOMY 3HAaHUIO U METO/IaM
MIO3HAHUS B HaYKe.

K HampaBiieHHIO NEpPBOCTENIEHHOW 3HAYUMOCTH NpU pealu3aluu 00pa3oBaTeIbHbIX
byHKUMH npeameTa « XuMHsD TPAJULMOHHO OTHOCIT (POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKOH
HayYKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOH JeITEeIbHOCTH YeJIOBEeKa M KaK
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJBTYpHl. 3ajlaua NpeAMeTa COCTOMT B (HOPMUPOBAHUU
CHUCTEMBbl XMMUYECKMX 3HAaHMH — BaXXHEWIIMX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, A3blKa HayKu, 3HAaHUH O
HAy4YHBIX METOJaX M3Y4YEeHMs BEIECTB M XUMHUYECKUX pEaKkluil, a Takke B (OPMUPOBAHUU U
Pa3BUTUHU YMEHUH U CIIOCOOOB JI€ATEIbHOCTH, CBA3AHHBIX C IUIAHWPOBAHHWEM, HAOJIIOJIEHUEM U
IPOBEICHUEM XUMHUYECKOr0 KCIIEPUMEHTA, COOI0ACHNEM IpaBuil 0€30IacHOro OOpalleHus ¢
BEIIECTBAMM B ITIOBCEAHEBHON KU3HU.

Ienn u ocodeHHOCTH N3y4eHHUsI y4eOHOr0 npeaMeTa «XuMH»

IIpu usyuenun npeamera « XuMHUs» JOMUHUPYIOIIEE 3HAYEHUE NMEIOT TAaKHUE LENH, KaK:

» (opMupoBaHME  HWHTEJUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
€caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO PELICHHUH, CIOCOOHOM
aJanTUPOBAThCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HH;

»  HAampaBJIeHHOCTh OOy4Y€HHUs Ha CHCTEMaTHYEeCKOe NPUOOIIEHHE YYallluxcs K
CaMOCTOSITENIbHOM ~ MO3HABaTeNIbHOM  AESITENbHOCTH, HAay4YHbIM  METOJaM  IO3HaHuS,
(opMHPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMHH;

» olecrieueHHe yCIOBUH, CIIOCOOCTBYIOIIUX MPHOOPETEHNIO 00YYAIOIIMMUCS OTIbITA
pa3sHOOOpa3HOM /EATENbHOCTH, MMO3HAHUS U CaMOIO3HAHUS, KITIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIs Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

»  (QopmupoBaHue yMEHUHN OOBICHITH U OLICHUBATH SIBJICHUS OKPY’KaIOIEro MUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, OJYUYEHHBIX PU U3yUYEHUU XUMUU;

» (QopmupoBaHue y O0Oy4YaIOIIMXCS T'YMaHHUCTHYECKHX OTHOILIEHHUH, MOHWMaHUs
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LEHHOCTH XMMHUYECKUX 3HAHUH /17151 BEIPAaOOTKU SKOJIOTMUECKHU 11e71eco00pa3Horo moBeeHUs B
OBITY M TPYJOBOW JEATEIFHOCTH B LENAX COXPAHEHUS CBOETO 3JI0POBbSI M OKpY’KaIOIIEH
IIPUPOJHOM CPE.IbI;

»  pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHUS OOIIEYETIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO U HAMIPABICHHOCTH JAIbHEUIIET0 00yUeHUsI.

MecTo y4eOHOTro npeaMera « XuMus» B y4eOHOM IJIaHe

PaGouas mporpamma moctpoeHa ¢ yueToM MEXIpPEeIMETHBIX CBs3el ¢ KypcoMm (pusuku 7
KJlacca, TJIeé M3Y4yaloTCs OCHOBHBIE CBEJIEHUS O CTPOCHMM aTOMOB, W OHOJIOTH TIEe JaeTcs
3HAKOMCTBO C XUMHUYECKOW OpTraHU3aIMel KJIeTKH U IpoleccaMu 0OMEHa BEIECTB.

CornacHo ydeOHOMY IUIaHYy Ha W3ydYeHHE Y4eOHOro mpeaMera «XUMHS» Ha YpOBHE
OCHOBHOTO 00111ero 00pazoBanust oTBOAUTCs 136 yacoB U3 pacuera 2 4acoB B HEZEIIO B 8 Kilacce
U 2 yaca B HeZIelto B 9 Kiacce.

Texymuii KOHTPOJIb U MPOMEXKYTOUHASI aTTeCTallUsl OCYIIECTBISIOTCS B COOTBETCTBHHU C
«ITonoxenuem o dhopMax, MEPUOAUYHOCTH, TOPSAKE TEKYIIEro KOHTPOJS U MPOMEKYTOUHOMN
arrectauun oOydaromuxcs MAOY «COHI Ne 14 r. Yensbuncka». Tekyumii KOHTpOJb
OCYIIECTBIISIETCSI C IENbI0 MPOBEPKH CTEMCHM W KauyecTBa YCBOEHHUS MaTepHalia B XOJie €ro
U3yYeHHS B CIEAYIONMX (opMax: CaMOCTOSATENbHBIC, MPAKTHUYECKUE U KOHTPOJIBHBIE PabOTHI,
TECTBI, 3aYEThI, TPOCKTHI.

[TpomexyTodHasi aTTecTalsl OCYIIECTBISETCS C IENBI0 MPOBEPKH CTETIEHH M KayecTBa
YCBOGHHSI MaTepualia 110 pe3yJIbTaTaM U3y4eHUs COEepKaHMsI yIeOHOTO MpeIMeTa U IPOBOTUTCS
B PaMKaXxX TEKYIIET0 KOHTPOJS B CIEAYIOMUX Gopmax:

8 kmacc — umtoroBas pabora mo mpeametry B ¢dopmare OI'D, mpoBoaumas B pamKax
TEKYIIETr0 KOHTPOJIS;

9 kJmacc — yueT TeKyIuX pe3ybTaToB.

l'ocynapcTBeHHass ~ WTOroBas  aTTeCTallUsi  MPOBOJUTCS B COOTBETCTBUH  C
3aKOHOAATENbCTBOM PD.

OcHoBHO¥ (hopMOii OpraHu3aIui 00pa3oBaTEILHOTO MPOIIECcca SABISIETCS YPOK.

[IporpaMMa MoxeT OBITH peann3oBaHa C MNPUMEHEHHEM D3JIEKTPOHHBIX (LIU(POBBIX)
00pa30BaTeNbHBIX  PECYpCOB, JUCTAHIMOHHBIX  O0Opa30BATENBHBIX TEXHOJOTUH  IyTeM
opraHu3aiui  0o0pa3oBaTENbHOM  JEATENbHOCTH B 3JEKTPOHHOM  MH(OPMAalMOHHO-
o0pa3oBaTeNbHON cpejie.

Pabouas mporpamma pa3paboTaHa ¢ Y4Y€TOM HAIlMOHAJIBHBIX, PETHOHAIBHBIX U
ATHOKYJIBTYPHBIX 0coOeHHOcTel YenstiOnHckoi 00macTH.

2. Conep:xkanue yueOHOT0 npeaMera « XUMHD»

8 Knacc

HepBOHa'—IaJ'IBHBIe XUMHNYCCKHUEC ITOHATUS

[Ipenmer xumuu. Ponp xumuu B ku3HM 4yenoBeka. Tena u BewmecrBa. dusznueckue
CBOMCTBA BEIIECTB. ATperaTHOE COCTOsiHUE BellecTB. [IoHsATHE 0 METO/MaX MO3HAHUS B XUMUH.
XuMmus B cucteme HayK. YucTele BemecTBa U cmecu. CriocoObl pa3fieneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JeMEHTbl. CHUMBOJIBI XMUMHYECKUX 3JIEMEHTOB.
IIpocTeie U clnoKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckass Qopmyina. BaneHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHAS aToMHasg Macca. OTHOCUTENbHAS MOJIEKYJIIIpHAs
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Macca. MaccoBasi 10J11 XMMHYECKOIO JJIEMEHTA B COCMHCHHH.

du3nyeckue U XUMHUYECKUE SIBJICHUS. XUMHUYECKas peaklus U €€ MPU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIECTB. XUMHUYECKUEe ypaBHeHUsA. Kimaccupukanuss XUMHUECKUX peaKkIuit
(coenMHEHUS, PA3IOKCHHSI, 3aMEIIICHUS, OOMCHA).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM 1TOCY10M, ¢ MpaBUiaMHu padbOThI B
nabopaTopuu U npuéMamMu 0OpalleHus ¢ 1adopaTopHbIM 000pPYI0OBAHNEM; U3YUEHUE U ONUCAHHE
¢u3nyeckux CBOHCTB 00pa3lOB HEOPraHWYECKUX BELIECTB; HaOmoJIeHHe (pu3nueckux
(maBieHHE BOCKA, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKe, KUIICHUE U KOHAECHCALUsI BOJbI) U
XMUMHUYECKHX (TOpeHHe CBEYM, IMPOKaJIMBAHWE MEIHOW IPOBOJIOKH, B3aMMOJAEHCTBHE Meja ¢
KHUCJIOTOM) sIBJIEHUM, HAOJIIOJIEHUE U ONMCAHUE IPU3HAKOB MPOTEKAHUS XMMMUYECKUX peaKLui
(pasznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOpUIOM Oapusi, pasioKEeHUE
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3auMoCUCTBHE kele3a ¢ pacTBopoM coiu meau(Il));
U3y4eHHe Croco00B pasfieNieHust cMecell (C MOMOIIbI0 MarHuTa, (pUILTPOBAHUE, BHIIAPUBAHUE,
JUCTWIIIALMS, XpoMaTtorpadusi), MpOBeJEHHE OYMCTKM HOBAPEHHOM cCojiM; HaOIoAEeHUE U
ONMCAHUE PE3YJIbTaTOB IIPOBEIACHUS OIbITa, WIIOCTPUPYIOIIEIO 3aKOH COXPAHEHHUS MAaCChI;
co3/laHue MoJieNel MOJIeKYJI (LIapOCTEPHKHEBBIX).

Baknelimue nmpencTaBuTeNIM HEOPraHMUECKUX BEILIECTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciaopon — 37€MEHT U MPOCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nyeckue U XMMUYECKHE CBOMCTBA (pEeaKIMU FOPEHHUS).
Oxcuppl. [lpumenenne xkucmopoga. CrocoObl TOMYYeHHS KHUCIOpOJAa B JIA0OpPaTOpUU H
poMbIlIeHHOCTH. KpyroBopotr kuciopoaa B mpupoje. O30H — ajloTporiHas MOAM(pUKALUS
KHCIIOpOJa.

TennoBoil 3¢pdexkr XxuMudyeckol peakiuu, TEPMOXMMHYECKUE YPAaBHEHUS, 3K30- U
SHJOTEPMHUUYECKHE DPEaKIUU. TOINIMBO: Yroib M MeETaH. 3arpsA3HEHHE BO31yXa, YCHICHHE
HNapHUKOBOIO 3P deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — »anemeHT M mpocroe BemecTBo. HaxoxaeHue Boxopona B IPHUPOJE,
du3nyecKkne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI oyueHus. KucioTel u comnu.

KonnuectBo BemectBa. Monb. Momnsipaast Macca. 3akoH ABorazipo. MossipHbIii 00bEM
ra3oB. PacuéTsl 0 XUMUYECKUM YPABHEHUSIM.

®dusnueckue cBoicTBa BOAbL. Boxa kak pactBoputenb. PactBopel. HacelnieHHsle n
HEHACBILIEHHbBIE PACTBOPBI. Pacmeopumocmo éeujecms 6 600e.t MaccoBasi JI0NIsl BEIIECTBA B
pacTBope. XUMHYeCKUE CBOWCTBAa BOAbl. OcHOBaHUA. Poib pacTBOpOB B IPHUPOJE M B KU3HU
yenoBeka. KpyroBopoTr Bojabl B MpUpoJe. 3arpsi3HEHUE NMPUPOAHBIX BOJA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJI.

Knaccudukanuss neoprannueckux coenunenuid. Oxcuapl. Knaccudukanus OKCHIOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHBIC) U HecosieoOpazyronue. HomenkmaTypa
OKCHJIOB (MEXIyHapoJHasi U TpuBHajibHas). Dusnueckne M XUMHYECKHE CBOWCTBAa OKCHJIOB.
[Tonydyenune oKCHUIOB.

OcnoBanus. Krnaccupukanust OCHOBaHMH: IIENOYM M HEPACTBOPHMBIE OCHOBAHMS.
Homenknarypa ocHoBaHu# (MEeXIyHapojaHass M TpuBHabHas). Duzndeckne M XUMHUYECKHE
cBoMcTBa OCHOBaHUU. [loirydenne ocHOBaHHUI.

Kucnorsl. Knaccudpukamuss kucinor. HomeHknatypa KHCIOT —(MeXAyHapoaHas U

1 KypcuBoM 0003Ha4YeH yueOHBIA MaTepHas, KOTOPBbIA MU3y4aeTcs, HO He BBIHOCHUTCS HAa MPOMEKYTOUHYI0 U
UTOTOBYIO aTTECTAIUIO.



TpuBHaJIbHAsA ). PU3NUYECKHE U XUMUYECKHNE CBOMCTBA KHUCIOT. Psin aktuBHOCTH MeTtauioB H. H.
bekeroBa. [lomydeHnue Kucor.

Comu. Homenkmarypa coseit (MexayHapoaHas U TpuBUaibHas). Duznueckue Hu
XUMHYECKHE cBOMCTBaA cotieid. [lomyuenue conen.

I'eneTnyeckas CBs3b MEKAYy KJI1aCCaMU HEOPraHUYECKUX COCIUHEHUM.

XHUMHYECKUN SKCIEPUMEHT: KaueCTBEHHOE OINPENEICHUE COAECPKAHMUS KHUCIOpOoJa B
BO3/yXe; NOJyueHue, coorpanue, paclio3HaBaHUE U U3yUeHUE CBOWCTB KUCIOPO/1a; HAOII0IeHHE
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM M YCJIOBHUS BOSHUKHOBEHHMS M NPEKPALLIECHUS] TOPEHUS
(moxapa); 03HaKOMJIEHHE ¢ 00pa3liaMH OKCHJIOB U ONMCAHUE UX CBOMCTB; OJTyUYeHHE, COOMpaHue,
pacro3HaBaHME U U3YUYEHHE CBOMCTB BOIOPOa (TOPEHHE); B3aUMO/IEHCTBIE BOJIOPO/Ia C OKCUIOM
mean(11) (BO3MOXKHO HCIONIB30BaHUE BUICOMATEPHUATIOB); HAONIOJACHHE OOpAa3IlOB BEIIECTB
KOJINYECTBOM | MOJIb; HCCIEOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3IMYHON
PacTBOPUMOCTBIO; IIPUTOTOBJIIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J10JIEN PACTBOPEHHOTO
BEIIECTBA;, B3aMMOJCICTBHE BOABI C MeTaulaMU (HATpUeM U KaiblueM) (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB); OINpPEAEICHHE PACTBOPOB KHUCIOT U IIETOYEH C MOMOIIBIO
WHIUKATOPOB; HCCIEN0BaHNEe O0Opa3loB HEOPraHMYECKHX BEIIECTB pPA3JIMYHBIX KIJIACCOB;
HaAOJI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpAxX KHUCIOT M IIENIOYel; M3ydeHue
B3aUMOJICUCTBUS OKcua Meau(J1) ¢ pacTBOpOM CepHOM KUCIOTHI, KUCIOT C METAJIIaMH, PEAKITUN
HEUTpaIM3aLUN; [I0Jy4eHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJTHOTO METAJlIa JPYrUM
U3 pacTBOpa COJIM; PEIICHHE YKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «BaxHelmue Kiiaccel Heopra-
HUYECKUX COCTUHEHUIN.

[Iepuonnueckuii 3akoH u [lepuonnueckas cucrema

xumuyeckux 3emeHToB /. . MenneneeBa. CTpoeHue aToMOB.

Xumnueckas cBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUN

[TepBbie mONBITKY KIacCUPUKAIIN XUMUYECKUX dTIEMEHTOB. [IoHATHE O TpyIIax CXOAHbBIX
3JIEMEHTOB (II€JI0YHbIE U MIEJI0UHO3EMETbHBIE METALIbI, FAJIOTeHbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIe 00pa3ytoT aM(pOTEepHbIE OKCUABI U TUAPOKCUIBIL.

[lepnonnueckuit 3akoH. llepuogmueckas cucrema xumuyeckux dnemeHtoB [I.1.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leproanyeckoid cucTemsl
xumuueckux anemeHTtoB .M. Menneneesa. Ilepuoapl u rpynnbl. PU3HYECKUH CMBICT MO-
PAAKOBOTO HOMEPA, HOMEPOB MEPHOJA U IPYIIIBI AJIEMEHTA.

Crpoenne artomoB. CocraB aromHbIX szaep. HW3oromsl. OnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3JIeMEeHTOB [leproanyeckoil cucTemMbl
J.. MenpeneeBa. XapakTepuCTHKa XMMHUECKOTO JIEMEHTA I10 €ro NnosiokeHuto B [lepuonnye-
ckoit cucreme JI.M. Menieneena.

3aKOHOMEPHOCTH M3MEHEHUS PaNyCca aTOMOB XMMHUYECKHX AJIEMEHTOB, METAJUTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO TpymnmnaMm M InepuojaaM. 3HadeHue llepuonnueckoro 3akoHa u
[lepnonnueckold CHCTEMBI XUMHUYECKHMX 3JIEMEHTOB JUIsl pa3BUTHsS HAyku W npaktuku. (.M.
MeHeneeB — y4EHBIN U IPaKIaHUH.

Xumuyeckass  CBS3b. KoBasientHast ~ (mosisipHas W HENOJIsIpHAsi)  CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. FloHHAas CBS3b.

Crenenp  okucineHus. OKHUCIHUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIporeccsl
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIIN.

XUMUYECKUN SKCIIEPUMEHT: H3y4YeHHE OOpa3loB BEIIECTB METAIJIOB U HEMETaJUIOB;
B3aUMOJICVCTBUE THJIPOKCUAA LIMHKA C PACTBOPAMH KHCJIOT W IIEJIOYEH; IPOBEAEHUE OIIBITOB,
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WUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
Pa3NoXKEeHUSs], COCTUHEHNUS ).

MexnpeaMeTHBIE CBSI3U

Peanuszanus MexnpeIMEeTHBIX CBA3EH IPU U3yUYEHUU XUMHHU B § KJIACCE OCYIIECTBISAETCS
Yyepes3 UCI0JIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U OHATUHN, SBIISIOLINXCS
CHUCTEMHBIMU ISl OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHBIC IOHATHUS: HAy4dHbIM (akT, TUIOTE3a, TEOpHUs, 3aKOH,
aHaJINU3, CUHTE3, KJIaccu(uKaius, NepuoIu4HOCTh, HaOII0IeHNE, SKCIIEPUMEHT, MOICTUPOBAHNE,
HU3MEPEHHE, MOJIEIIb, SIBICHUE.

®dusuka: marepusi, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIBI,
paZ0aKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUECKUN 3aps], BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHME BEUIECTBA, a3, (hU3MYECKHE BEJIWYHMHBI, SIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: porocuntes, npixanue, onocdepa.

l'eorpadusa: armochepa, ruapocdepa, MuHepaibl, TOPHBIE TMOPOJbI, TOJE3HBIC
HCKOIIa€Mbl€, TOILIUBO, BOAHBIE PECYPCHI.

9 knacc

BemecTBo 1 XuMHuecKas peaxkius

[lepnonnueckuin 3akoH. llepuogmyeckas cucrema XumMudeckux diemeHToB J[.M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBONCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, Kajaus, KajblUs U UX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM FJIEMEHTOB B lleproanyeckoit cucteMe u CTpOEHUEM UX aTOMOB.

Crpoenue BelecTBa: BUIbl XUMHYECKOM CBsA3U. THUIBI KPUCTAINIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIIMYECKON PEIIETKU U BU/1a XUMUYECKON CBS3U.

Knaccuukanus u HOMEHKIAaTypa HEOPraHMYECKMX BEIIECTB (MEXIyHapoaHas |
TpUBHAJIbHAsA). XMMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCA K pa3IUYHBIM KjaccaM
HEOPraHMYECKUX COEAMHEHUMN, TeHETUYECKasl CBSI3b HEOPraHMUECKHX BEILECTB.

Krnaccudukanys XuMHUYECKUX peakuil M0 pa3INYHbIM MPU3HAKaM (110 YHCIy U COCTaBY
Y4aCTBYIOIIMX B PEAKIMH BEILIECTB, [0 TEIIOBOMY 3((DEKTY, 10 N3MEHEHUIO CTENIEHE OKUCIIEHUs
XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTUIO KaTaiu3aTopa). OIK30- |
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

ITonatue o ckopocTu XMMUYecKoi peakuuu. [loHsTHE 00 0OpaTHUMBIX M HEOOpPATHMBIX
XUMHUUYECKUX peakiusax. IIoHATHE O TOMOreHHBIX M TETEPOTEHHBIX peakuusax. [lonamue o
Xumuueckom pasnogecuu. Paxmopwul, GIUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NOJI0JCEHUE XUMULECKO20 PABHOBECUAL.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBIA OallaHC OKHCIUTEIbHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OaaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNN. DIEKTPOIUTH U HEANEKTPOIUTHI. KaTHoHBI,
AQHUOHBI. MeXaHMU3M MCCOLMAIINH BEIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOU CBsA3H. CTeneHb
nuccorranuu. CUIIbHBIE U CI1a0ble 3JIEKTPOJIUTHI.

Peakiium MOHHOTO OOMEHa. Y CJIOBUS MPOTEKAHUS peakil HOHHOTO OOMEeHa, MOJIHbIE U
COKpalll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCIOT, OCHOBAaHWW M COJEH B CBETE
MpeJCTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakiUud Ha HOHBI.
Iousmue o euoponusze conetl.



XUMHUECKUI HKCHEPUMEHT: O3HAKOMIICHHE C MOJENSAMH KPUCTAUIMYECKUX DPEHIETOK
HEOPraHMYECKUX BEILIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa M ammasa), CI0KHBIX BEIIECTB
(x110pua HaTpus); UCCIEA0BAHNE 3aBUCUMOCTH CKOPOCTH XMMUUECKON peaKIIMK OT BO3EHCTBUS
pa3nuYHBIX (HAKTOPOB; HCCIICAOBAHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IPOIECcCa
JUCCOLMAIlMU  KHUCJIOT, IIejouedl M cojied (BO3MOXHO HCIOJIb30BAaHUE BUJIEOMATEPHAIIOB);
[POBE/ICHUE OMBITOB, WIIIOCTPUPYIOIINX HPU3HAKUA IMPOTEKAaHWsl PEeaKLUid HOHHOro oOMeHa
(oOpa3oBaHue oOcajJKa, BbIJICIEHHE Tra3za, 0oOpa3oBaHUE BOJIbl); OINBITOB, WIUIIOCTPUPYIOLIUX
IPUMEpPbl  OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuuil (ropeHue, peakuuu pas3iioKeHHUs,
COEZIMHEHUS); paclio3HaBaHUE HEOPraHUYECKHX BEILECTB C IIOMOIIbI0 KAUeCTBEHHbBIX PeaKLUi Ha
VOHBI; PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4.

Hemeranisl u uX coeiMHEHUS

OOmast xapaktepucTuKa TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
crerieHu okucieHusi. CtpoeHune W (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe Xjopa (B3aMMOJIEHCTBHE C MeTajulaMHi, HeMeTalaMi,
menoyamu).  Xsoposopopoa. ConsiHas — KHMCIOTa, XUMHMUYECKHE CBOMCTBa, IOJIyuy€HHE,
npuMeHeHue. JleficTBre XJjiopa 1 XJIOpOBOJOPO/ia Ha OPraHu3M 4esloBeka. Baxxuelime xiopuabt
U UX HaXOX/IEHHUE B IIPUPO/IE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpynmbel. OCOOSHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIICHUS.

Crpoenne u pu3HUECKUEe CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M CEPBI. AJIIOTPOITHBIE
MoAU(UKAIIMK KHUCJIOPOJa M cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpOa, CTpOEHHUE,
du3nyeckrue U XUMHUYEeCKHe cBoWcTBA. OKCUIBI Cepbl KaK MPEeACTaBUTENIN KUCIOTHBIX OKCHIOB.
CepHas KucioTa, (U3MUECKHE U XUMHUYECKUE CBOIcTBa (0OILIMe Kak IMpeCTaBUTENs Kiacca
KUCIIOT U ciennpuyeckue). XUMUYECKHUE PeaKIiH, JeKalllie B OCHOBE IPOMBILIIEHHOT 0 criocoda
nojy4yeHus: cepHoi KucnoThl. [Ipumenenue. Conu cepHO KUCIOThI, KAUeCTBEHHAs! peakius Ha
cyabdar-uoH. HaxoxxaeHue ceppl U €€ COEAMHEHUH B Ipupoe. XUMHUECKOE 3arps3HEeHue
OKpYXaroIlel cpeabl COECIMHEHUSMU Ccepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JayXa U
BOJIOEMOB), CITOCOOBI €T0 TTPEI0TBPAIICHUSI.

OOmiast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIICHHUSI.

A30T, pacmpocTpaHeHue B NpHpoJie, pusnyeckre u Xumuueckue cBoiicrsa. Kpyrosopor
a30Ta B pUpoje. AMMHAK, ero (PU3NYeCKUe U XUMHUYECKHE CBOMCTBA, MOJTyuYeHHE U TPUMEHEHHE.
Conn amMmMoHus, X (PU3MYECKHEe U XUMHUECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus
Ha MOHBl aMMOHHUA. A30THas KHCJOTa, €€ IMoylyueHue, (pu3nyeckue M XUMHUYECKHE CBOWCTBA
(obmue Kak mpelcTaBUTENs Kilacca KUCIOT U crneunduueckue). VcnonbzoBaHue HUTPATOB U
coJielf aMMOHHUS B Ka4€CTBE MUHEPAIbHBIX YA0OpeHU. XUMUYECKOE 3arpsi3HEHUE OKpYyKarolien
Cpeibl COeTMHEHUSAMHU a30Ta (KUCIOTHBIE JI0K/IH, 3aTPsI3HEHNE BO3/yXa, TOUBBI U BOJOEMOB).

®ocdop, amnorponHsle Mogupukanuu pocdopa, GU3NYEeCKUe U XUMUUYECKHE CBONCTBA.
Oxkcun docdopa(VY) u dpochopnast kucinora, pusndeckre U XMMHUIECKHE CBONCTBA, MOTyYCHHE.
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPATBbHBIX YI00pEHUI.

OOmas xapakrepuctuka sneMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOSHHS AaTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

VYrnepon, amioTpomnHble MOAUGUKALNK, PAacHpOCTpaHEHUE B MpUpoAe, (u3nyecKue H
XUMUYECKHe CBOMcCTBA. Ancopbums. KpyroBopor yriepona B mpupozae. OKCHAbI yriieponaa, ux
¢u3nveckne W XUMHYECKHE CBOWCTBA, MACWCTBHE HA JKUBBIE OPTraHU3MBI, IIOJyYeHHE U
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MpUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, CBs3aHHBIE C okcuaoMm yriepona(l'y); rumoresa
rJ100aTbHOTO TOTEIJICHUsT KJIMMaTa; MapHUKOBBIN 3¢ dekT. YroapHas KHcIOTa M €€ COlH, UX
¢u3nueckue U XMMUYECKUE CBOMCTBA, MONy4YeHHE U NpuMeHeHue. KadecTBeHHast peakuus Ha
KapOoHaT-MOoHBIL. Vcnonp30oBaHne KapOOHATOB B OBITY, MEAUILIMHE, IPOMBIIIJICHHOCTH B CETECKOM
XO3SMCTBE.

[lepBoHayanbHble TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHHUAX yriepoja
(MeraH, 9TaH, STWIEH, alleTWUJEH, ATAaHOJ, TJHUIEPUH, YKCyCHas KucloTa). Mx cocmas u
xumuyeckoe cmpoenue. I[loHATHE O OHOJOTMYECKH BAKHBIX BEIIECTBAX: >KUpax, Oenkax,
VIJIEBOJaX — W UX POJU B KHU3HU UeJoBeKka. MamepuanrbHoe eOUHCMBO Op2aHUYecKux u
HeOp2aHu4yecKux coeOuHeHull.

Kpemuuii, ero ¢usmueckne M XMMHUYECKHE CBOWCTBA, MOJYYCHHE M MPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpencrtaBieHuss o0 okcujae kpemuHus(I'Y) u
KpeMHHEBOH kucioTe. CHIMKAThl, X HCIOJIB30BAaHUE B OBITY, MEAMLMHE, IPOMBIIIJICHHOCTH.
Baoicnetiwue cmpoumenvHvle Mamepuanvl: Kepamukd, CMeK1o, yemeHm, 6emon, dicene300emoH.
IIpobnemvl 6e30nacHo20 UCNONBL308AHUSL CIMPOUMETbHBIX MATNEPUATLO8 8 NOBCEOHEBHOU HCUSHU.

XUMUYECKUN HKCIEPUMEHT: H3yueHue oOpa3loB HEOPraHMYECKHUX BEIIECTB, CBOWCTB
COJITHOM KHUCJIOTBI; MPOBEIEHUE KAaYECTBEHHBIX pEaKUUid Ha XJIOPUA-HOHBI U HaONIIO/ICHUE
NPU3HAKOB HMX MPOTEKAHMsS, OIBITHI, OTpaKalolue (QHU3MUECKUE W XUMHUYECKHE CBOWMCTBA
TaJIOTEHOB U UX COEJUHEHMH (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB); 03HAKOMIIEHHUE C
oOpasiamMu XJopu10B (TaJOT€HU]IOB); O3HAKOMJIEHHE C OoOpa3liaMH cepbl U €€ COCIMHEHUSMU
(BO3MO’KHO HCTIOJIb30BAaHHE BHICOMATEPHAIIOB ); HAOIIIOICHHE MPOIiecca 0OYTIMBaHMS caxapa Mo/
NEHCTBHEM  KOHILIGHTPUPOBAHHOW CEPHOM  KHUCIIOTBI; HW3y4Y€HHE XHUMHUYECKHX CBOMWCTB
pa30aBICHHON CEepHOW KHUCIOTHI, MPOBEICHHWE KAueCTBEHHOW peakIuu Ha Ccynb(ar-uoH Hu
HaOMo/IeHue TpHU3HaKa e€ MPOTeKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a30Ta,
dochopa 1 ux coeguHEeHUH (BO3MOMKHO HCII0JIb30BAaHUE BUAEOMATEPHUAIIOB), 00pa3iaMu a30THBIX
u (pochopHbIX ynoOpeHuil; MmojgydyeHue, cCOOMpaHHe, paclo3HaBaHME W H3Y4YEHUE CBOWCTB
aMMHaKa; MpOoBeJIeHUE Ka4eCTBEHHbIX peakluii Ha MOH aMMOHHUS U (GocdaT-uOH U U3yUEHHE
MPU3HAKOB UX MPOTEKaHMsI, B3aUMOJIEHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJbIO
(BO3MOYHO MCHOJIb30BaHUE BUICOMATEPHATIOB); U3YUEHHUE MOJIENIEH KPUCTAUINYECKUX PEIIETOK
anmasa, rpadura, ¢pyiiepeHa; 03HaKOMJICHHE C TIPOLIECCOM aICOPOIIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOTra3a; MolyueHue, coOupaHue, pacro3HaBaHue
U U3y4YeHHUE CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEJEHUE KAaueCTBEHHBIX peakluid Ha KapOoHaT- U
CHUJIMKAT-UOHBl M HW3YYEHUE IMPU3HAKOB HX TMPOTEKAHUS; O3HAKOMIIEHME C MPOAYKIHEH
CUJIMKATHOM MPOMBIIUIEHHOCTH; PELIEHNE SKCIEPUMEHTAIbHBIX 33Jau 1o TeMe «Baxuelue
HEMETaJIJIbl U UX COCTUHEHUS.

MerTaibl U X COETUHEHUS

OOmiasi XapakTepUCTUKAa XUMHUYECKHX DJIEMEHTOB — METAJJIOB Ha OCHOBAHHUU HX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux amnemeHToB J[. 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckas CBs3b M METAJUIMYecKas KpUCTAJUITMYecKas
pem€Tka. DIEKTPOXUMHUYECKUN Pl HanmpspkeHUH MeTramuioB. Du3MYecKue W XUMHUYECKHUE
cBoiicTBa MeTayuioB. OO1Me crocoObl mosyueHust MeTaioB. [IoHsATHE 0 KOPPO3HM METANIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI MX OT KOppo3uu. CriaBsl (CTanb, 4yTyH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ IIPOMBIIIICHHOCTH.

[IlerounbIe MeTaIIBL: MOJIOXKEHNE B [lepuoandeckoi cuctemMe XMuMUYeCKuX 3J1eMeHTOB /1.
W. MenneneeBa; cTpo€HHE UX aTOMOB; HAaXOXXJeHHE B mpupoje. duznueckue U XUMUYECKUE
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CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCHUIIBI HATPHS W Kanus. [Ipumenenune
IICJIOYHBIX METAJJIOB U MX COCAUHCHUM.

[[lenoyHo3eMenpHbIE METAJUIBI MAarHuid M KaJbLUH: monoxkeHue B Illepmomgmueckoit
cucreme xumudeckux anemeHtoB .M. MenpaeneeBa; CTpOE€HHE UX aTOMOB; HAaXOXICHHUE B
npupozae. PU3NYECKUEe U XMMHUYECKHE CBOWCTBA MAarHus M Kajblus. BaxkHeulune coelnHEeHus
KaJIbIHs (OKCHI, THAPOKCHI, COJH). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMunuii: nonoxkenue B Ilepuonuueckoit cucreme Xumudeckux 3syemeHToB J[.U.
MenneneeBa; CTpOCHHE aTOMa; HaXOXJIeHHUE B npupojae. Pu3nyeckue 1 XuMUYECKHUE CBOMCTBA
amroMUHMS. AMGBOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Keneso: mnonoxenne B Ilepuogmueckoil cucreMe XuMHueckKux diemeHtoB J[.H.
MenieneeBa; cTpoeHUEe aToMa; HaXOoXAeHUE B mpupojie. Puznueckue U XMMHUYECKUE CBOMCTBA
sxkene3a. Okcunbl, rugpokcuasl U conu xenesa(ll) u xenesa(lll), ux cocra, cBoiicTBa u
MOJIyYEHHUE.

XHWMHYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C oOpasllaMH METaJUIOB W CIIaBOB, HX
bu3MYeCKUMU  CBOMCTBAMH; H3Y4YEHHE pPE3yJbTaTOB KOPPO3UH METAIIOB  (BO3MOXKHO
HCITOJIb30BAHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCH/IA KaJIbIUs U HATPHSI C
BOJIOM (BO3MOYKHO HCIIOJIb30BAaHHME BUICOMATCPHUAIIOB); UCCICAOBAHUE CBOWCTB JKECTKOW BOJBI;
mpoiiecca TOPEHHUsl JKele3a B KHUCIOpojae (BO3MOXXHO HCIOJB30BAaHUE BUIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIIMN Ha MOHBI (MarHusi, Kajablus, aTlOMUHUS, [IUHKA,
xene3a(H) u sxxenesa(lll), menu(H)); nabmaroienue u onrcaHue MpoIecCoOB OKPAITMBAHUS TUTAMEHHU
MOHAMU HATPUS, KK U KaIbIUs (BO3MOKHO UCTIOJIb30BAHKUE BUICOMATEPHUATIOB); UCCIICIOBAHUE
aM(}OTepHBIX  CBOMCTB THAPOKCHAA  aIOMHUHUS W THAPOKCHIA IIMHKA,  pEIICHUE
SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHeH e MeTaJlIbl U UX COCAMHEHUSI.

XUMHS ¥ OKpyXkarolas cpeia

HoBble matepuanbl u TexHonoruu. BemjecTtBa m maTepualibl B MOBCEIHEBHOM KU3HU
yesioBeka. XUMUS U 30poBbe. be3onacHoe MCronb30BaHNE BEIIECTB U XUMUYECKUX PEAKIUN B
ObiTy. IlepBasi momoIb NMPU XUMHUYECKUX OKOTaX MU OTpaBieHUsX. OCHOBBI IKOJOTUYECKOU
TPAaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHE OKpYKarollehd cpenbl (mpeaenbHas JAOoMmyCcTUMast
koHUeHTpauus Bemiects — [1JIK). Posib xumuu B pemieHnn 3K0JI0rHYecKuX mpooiem.

[IpupoiHbIE UICTOYHUKH YTJIEBOJIOPOJIOB (YTroJib, IPUPOIHBIN ra3, HEPTH), MPOAYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH.

XUMUYECKUH SKCTIEPUMEHT: U3yUYeHHE 00pa3IlloB MaTepHalioB (CTEKIIO, CIIaBbl METAILIOB,
MOJIMMEPHBIE MaTEPHUAJIbI).

MexnpeaMeTHbIE CBSI3U

Peanuzarust MeXIIpeIMETHBIX CBS3EH MPU U3YyUYEHUU XUMHH B 9 KJlacce OCYIIECTBIISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHSITHH, SBIISTFOIITUXCS
CHUCTEMHBIMU JJISI OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBeHHO-HAyYHbIE TOHATHS: HAy4HBIA (aKT, TUIIOTE3a, 3aKOH, TEOpPHs,
aHaJIN3, CUHTE3, KJIaccu(uKaIus, mepuoIuIHOCTh, HAOMIOACHHE, IKCIIEPUMEHT, MOJIEIMPOBAaHNE,
U3MEepEeHHe, MOJIETh, SIBIICHNE, TAPHUKOBBIN () PeKT, TEXHOTIOTHS, MaTepPHAIIBI.

®dusnka: marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJ, W30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIEKTPUUECKUU 3apsij, MPOBOAHUKH, MOJYIPOBOJIHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE BEIECTBa, ras,
PacTBOp, paCTBOPUMOCTH, KPUCTAIITUYECKAS PEeIIETKA, CTUIABBI, PU3HMUECKUE BETUUNHBI, € THHUIIBI
M3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE3/161, COHIIE.
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buonorus: ¢orocunTes, npixanue, Omocdepa, FKOCHCTEMa, MUHEPATbHBIC yI0OpEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE TOPOJIBI, MOJE3HBIC
HCKOIIaeMble, TOTLTUBO, BOJIHBIE PECYPCHI.

3. [lnanupyemble pe3yJbTaThl OCBOEHHSI YUeOHOr0 nmpeaMeTa « XuMHs

3.1. JIuYHOCTHBIE IUIAHUPYEMbIe Pe3yJIbTaThl:

JIndHOCTHBIE pE3yJbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOIO 00IIero o0pa3oBaHUs
JOCTUTAIOTCSl B €IMHCTBE Y4YEOHON M BOCIHUTATEIBHON NEATEIBHOCTH 0O0IIe00pa3oBaTeabHON
opraHu3al B COOTBETCTBUU C TPAAULIMOHHBIMHA pOCCI/If/’ICKI/IMI/I COIIMOKYJIbTYPHBIMU U JYXOBHO-
HPaBCTBCHHLBIMHU HCHHOCTAMU, IMPUHATHIMU B O6H.[CCTB€ InpaBHJIaMHd U HOPMAaMHM IMOBCACHUA, U
CIOCOOCTBYIOT TpoOIleccaM CaMOIO3HAHUSA, CAMOBOCHUTAHUS M CaMOPa3BUTH, (OPMHUPOBAHUS
BHYTPEHHEH NO3ULIUN JTUYHOCTH.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOIO OOIIEro 0oOpa3oBaHMUs
OTpakaroT TOTOBHOCTh 00YYaIOIIUXCSI PYKOBOACTBOBATHCSA CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX
OpUEHTAIlM W pacHIMpeHue OMbITa JEATEILHOCTH Ha €€ OCHOBE M B IpOIlecCce pean3aluu
OCHOBHBIX HalPaBJIEHUH BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHUCIIE B YACTH:

1. I'pa:kianckoro BOCIMTAHUS:

— TOTOBHOCTH K BBINIOJHEHHUIO OOSI3aHHOCTEH TpakJaHWHA M peaiu3alliy €ro Ipas,
yBa)KEHHE TIPaB, CBOOO M 3aKOHHBIX MHTEPECOB APYTUX JIIOJICH;

— aKTHBHOE y4yacTHe B XHM3HU ceMbH, OpraHuzaiuu, MECTHOTO COOOIIECTBA, POAHOTO
Kpasi, CTpaHbl;

— HeMpHsATHE T00BIX GOPM IKCTPEMHU3MA, TUCKPUMHUHALINY;

— TOHUMAaHHE POJU PA3IUYHBIX COI[HAILHBIX HHCTUTYTOB B KU3HU YEIIOBEKA;

— IpejacTaBieHHE 00 OCHOBHBIX IIpaBaX, CBOOOJAaXx M O0OS3aHHOCTAX TpakJaHHUHA,
COIIMAIbHBIX HOpPMax M MPaBWIAX MEXKIUYHOCTHBIX OTHOLIEHUH B MOJUKYJIBTYPHOM U
MHOTOKOH(ECCHOHATbHOM OOIIECTBE;

— TMpeAcTaBIeHUE O CO0c00ax MPOTUBOAEHCTBUS KOPPYIILINN;

— TOTOBHOCTb K pa3HOOOpa3HOM COBMECTHOM JIeSTeNbHOCTH, CTpPEMIIEHHE K
B3aMMOINIOHMMAaHUIO U B3aMMOMIOMOIIM, aKTUBHOE YYaCTHUE B IIKOJIBHOM CaMOYIIPABIICHUH;

— TOTOBHOCTh K YyYacTHIO B TYMaHMTApHOW AESITEIbHOCTH (BOJOHTEPCTBO, MOMOIIb
JOJIIM, HYKTAIOIIMCS B HEM).

2. IlaTproTHYeCKOro BOCIMTAHMS:

— OCO3HAHME POCCUMCKOM TpaKJAaHCKOW MAEHTUYHOCTH B TMOJUKYJIBTYPHOM U
MHOTOKOH(ECCHOHAIbHOM OOIIECTBE, MPOSBIEHWE HHTEpeca K IIO3HAHUIO POJHOTO S3bIKa,
HCTOpUH, KyJbTYyphl Poccuiickont denepanun, CBOEro kpas, HapoaoB Poccuu;

— IIEHHOCTHOE OTHOIIICHHE K TOCTHXXEeHUsIM cBoer Ponnubl — Poccuu, kK Hayke, UCKYCCTBY,
CIIOPTY, TEXHOJIOTUAM, 00€EBBIM moaABHUIraM U TPYAOBBIM JOCTUXKCHUAM HApPOJa,

— YBaXEHHE K cHMBOJIaM Poccnu, rocylapCTBEHHBIM Ipa3JHUKAM, UCTOPUYECKOMY M
MIPUPOJHOMY HACJIEIUIO U MTaMATHUKAM, TPAAULUAM Pa3HbIX HApOJIOB, IPOKUBAKOIIUX B POJTHON
CTpaHe.

3. JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— OpHEHTalusl Ha MOpaJIbHbIE IEHHOCTHU U HOPMBI B CUTYallUAX HPaBCTBEHHOT'O BHIOOPA;



— TOTOBHOCTH OIICHMBATh CBOE MOBEIECHUE U MOCTYIKH, MOBEJECHUE U MOCTYNKU APYTUX
JIOJel C TMO3ULMKM HPABCTBEHHBIX M IPABOBBIX HOPM C YUYETOM OCO3HAHHS TMOCJIEeICTBUN
MOCTYIIKOB;

— AaKTHBHOE HETPUSTHE aCOLUaIbHBIX TOCTYIKOB, CBOOOa U OTBETCTBEHHOCTh TMYHOCTH
B YCIOBUSX HHIUBUAYATHHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA.

4. ICTeTHYECKOI0 BOCIIUTAHUS:

— BOCHPUMMYHUBOCTH K Pa3HbIM BHJIaM HCKYCCTBA, TPAIUILMUSAM U TBOPUECTBY CBOETO U
JIPYTUX HapoJOB, MOHMMAaHHE 3MOIMOHAIBLHOTO BO3JEUCTBUSA UCKYCCTBA; OCO3HAHHUE BaXKHOCTHU
XYJI0’K€CTBEHHOM KYJIbTYPHI KaK CpeICTBa KOMMYHHUKAIIUU U CAMOBBIPAKECHHUS,

— IOHUMAaHHE LIEHHOCTH OTEUECTBEHHOTO M MHUPOBOIO HMCKYCCTBA, POJH 3THUYECKUX
KyJbTYPHBIX TPAJAULIUNA U HAPOJIHOTO TBOPUECTBA;

— CTpeMJIeHHE K CAMOBBIPAKEHUIO B Pa3HBIX BUaX UCKYCCTBA.

5. ®Du3nyecKkoro BOCHUTAHUSI, (OPMHUPOBAHHUS KYJBTYPbI 310POBbSI U
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

— OCO3HaHHE LIEHHOCTH KU3HU;

— OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBbI0 M YCTAaHOBKA Ha 3/I0POBBIN 00pa3
JKU3HU (370pOBOE MUTAHUE, COOJIOCHUE TMTHEHUYCCKUX TPABUJI, COATAHCUPOBAHHBIA PEKUM
3aHITHIA U OTIBIXA, pETyIsipHas (U3HUecKas aKTUBHOCTD ),

— OCO3HaHWE MOCIEACTBHIA ¥ HEMPHUITHE BPESIHBIX MPUBBIUCK (YIIOTPEOIICHHUE aTKOT OIS,
HApKOTUKOB, KypeHHE) U UHBIX (hOpM Bpeaa it PU3NIECKOro U ICUXUYECKOTO 3/10POBbS;

— coOroIeHNe IPaBIIT OE30TIACHOCTH, B TOM YHCJIC HABBIKOB 0€30MaCHOTO IMMOBEJCHUS B
UHTEPHET-CPE/IC;

— CIIOCOOHOCTh  QNanTUPOBAaThCA K CTPECCOBBIM  CUTyallUsIM U MEHSIOIIMMCS
COLIMATTbHBIM, HH(POPMAIIMOHHBIM M TPUPOJIHBIM YCIOBHIM, B TOM YHCII€ OCMBICTISISE COOCTBEHHBIN
OTIBIT ¥ BBICTPaUBasl JAIbHEHUIIUE 1IeTTH;

— yMeHHe IPUHUMATh ce0s U IPYTUX, HE OCYKIas;

— yMEHHE OCO3HaBaTh AMOIIMOHANBHOE COCTOSHHUE ce0s M IPYruX, YMEHHUE YIpPaBIATh
COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSTHUEM;

— chOpMHUPOBAHHOCTH HaBbIKA PEIICKCUH, IPU3HAHKUE CBOETO MPaBa Ha OIMOKY U TAKOTO
JKe TIpaBa JPyroro 4eaoBeKa.

6. TpyaoBoro BocnuTaHusi:

— YCTaHOBKAa HAa aKTHBHOE yYacCTHE B PEIICHHH MPAKTUYCCKUX 33Ja4 (B paMKaxX CEMbH,
Opranuzanuu, ropoja, Kpast) TEXHOJOTHYECKOW U COLMAIIbHON HAIpaBJIEHHOCTH, CIIOCOOHOCTh
WHUIIUHPOBATH, INITAHUPOBATH M CAMOCTOSTEIHHO BHITIOIHATE TAKOTO POJIA ICATESIHLHOCTS;

— HHTEpeC K MPaKTUYCCKOMY H3YYCHHIO TPOodecCHil U Tpyla pa3IMdHOro Poja, B TOM
YHCIIe Ha OCHOBE MPUMEHEHUS H3y4aeMOro MPeJIMETHOTO 3HAHWS;

— OCO3HaHWE BAXHOCTH OOYYCHHS Ha TPOTSHKCHHH BCEH KU3HU JUISL YCIICITHOW
po(hecCHOHANBEHOM NeSTENILHOCTH U Pa3BUTHE HEOOXOAMMBIX YMEHHH JIJISl 3TOTO;

— TOTOBHOCTb aJJalITHPOBATHCS B MPOPECCHOHAIBHON Cpefie;

— yBa)XEHHE K TPYIy U pe3yJbTaTaM TPYI0BOM JeSTEILHOCTH;

— OCO3HAHHBIA BBHIOOP W TOCTPOCHHWE WHIUBUIYATHHOW TPACKTOPUU OOpa3oOBaHUS W
KU3HEHHBIX TUIAHOB C YYETOM JIMIHBIX M OOMIECTBEHHBIX HHTEPECOB U TIOTPSOHOCTEH.

1. IKOJIOTrH4eCKOr0 BOCIIUTAHUSA
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— OpHEHTalus Ha NPUMCHCHHE 3HAaHWM M3 COLMAIBHBIX WM €CTECTBCHHBIX HAyK MJIA
peleHus 3a7ad B 00JacTU OKpYXawollell cpeabl, MIIAHUPOBAHUS IOCTYIKOB M OLEHKU HUX
BO3MO>KHBIX ITOCJIECTBUH ISl OKPY>KAIOILEN CPEBL;

— IIOBBIIIEHUE YPOBHS 3KOJIOTMYECKOH KYJIbTYpPbI, OCO3HAHHE INI00AIBHOIO XapakTepa
9KOJIOTUYECKUX MPOOJIEM U ITyTeH UX pellIeHus;

— AaKTMBHOE HENPUATHE ACUCTBUN, IPUHOCAIIMX BPEX OKPYXKAIOLIEH cpene;

— OCO3HaHHME CBOCH pOJHM KaK TpakJaHWHA U TOTPEOUTENs B YCIOBHUSIX B3aMMOCBSI3U
MPUPOAHOM, TEXHOJOTMYECKON U COLUAIIBHOM CpeI;

— TOTOBHOCTb K YYacTHUIO B  IPAKTUYECKOM  JAEATEIBbHOCTH  3KOJOTMYECKON
HaIIPaBJIECHHOCTH.

8. IleHHOCTH HAYYHOI'O MO3HAHMS:

— OpHUEHTalus B JACATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTH 4EI0BEKa, IPUPO/IbI U OOIIECTBA, B3AUMOCBS35IX UeJIOBEKa
C IIPUPOJHON U COLIMATIBHOM CPENON;

— OBJIQJICHUE S3BIKOBOM M YUTATEIBCKOM KYJIbTYPOM KaK CPEACTBOM IO3HAHUS MUPA;

— OBJIaJICHUE OCHOBHBIMM HaBBIKAMU HCCIIEIOBATEIIbCKON JESATEIBHOCTH, YCTAHOBKA Ha
OCMBICJICHHE OIbITa, HAOIIOACHUHN, IMOCTYIKOB M CTPEMJIEHHE COBEpIIEHCTBOBAaTh IIyTH
JOCTH>KEHUS! MHIUBUIyaJIbHOTO M KOJJIEKTUBHOI'O 0J1aronoiryyusi.

JInyHOCTHBIE pe3yabTaThl, oOOeclmeYMBaOIMEe AJaNTALMI0O Oo0y4yamluerocs K
H3MEHAIOIMMCH YCI0BUAM CONMAJIBLHON M MPUPOAHOM CPeAbl, BKIIOYAOT:

— OCBOCHHE OOYYArOIIMMUCS COLMAIBHOTO OIBITa, OCHOBHBIX COIHAJIBHBIX POJICH,
COOTBETCTBYIOIIUX BEIYLICH JAeATeNIbHOCTH BO3pacTa, HOPM U IpaBHJ OOIIECTBEHHOI'O
HOBEJICHUs, (JOPM COLMAIBHOM XKH3HM B TpyIIax M COOOLIeCTBaX, BKIKOYas CEMbIO, TPYIIIHL,
c(OpMUpPOBAaHHBIE 10 MNPOPECCHOHANBHON JAEATEIbHOCTH, a TaKXKE€ B paMKax COIHAJIbHOTO
B3aUMOJICVCTBUS C JIFOJAbMU U3 IPYTOil KyJIbTYPHOU Cpebl;

— CIIOCOOHOCTh 00Yy4YaromMXCs BO B3aMMOJEHCTBHM B YCIOBHUSIX HEONPEIEIEHHOCTH,
OTKPBITOCTB OIBITY U 3HAHUAM JIPYTUX;

— CIIOCOOHOCTH JIEHICTBOBATH B YCJIOBUSAX HEOIPEIEIEHHOCTH, MTOBBIIIATh YPOBEHb CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTHUUYECKYIO JEATEIBHOCTh, B TOM YHCJIE YMEHHUE YUUTBCS Y APYTHX
JIOJIEH, OCO3HABATh B COBMECTHOM NIEATEIBHOCTU HOBBIE 3HAHMS, HABBIKM U KOMIIETCHLIUH U3
OTbITA JIPYTHX;

— HaBBIK BBISIBJICHUS U CBS3bIBaHUS 00pa3zoB, CHOCOOHOCTH (HOPMUPOBAHMSI HOBBIX
3HaHUH, B TOM 4YHCIIEe CIOCOOHOCTh (hOPMYIUPOBATh WUJEH, MOHATHUS, TUIIOTE3bl 00 0OBEKTaxX U
ABJICHUSX, B TOM YHUCIIE paHEe HE M3BECTHBIX, OCO3HABAaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MJIaHUPOBAaTh CBOE Pa3BUTHE;

— yMEHHME pacro3HaBaTh KOHKPETHbIE MPUMEPHI MOHATUS MO0 XapaKTePHBIM MPU3HAKAM,
BBITOJIHATH ONEPALMU B COOTBETCTBUH C ONPENEICHUEM U IMIPOCTEHIIMMU CBOWCTBAMU MOHATHS,
KOHKPETH3UPOBATh MOHATHE MIPUMEPAMH, UCIIOJIb30BAaTh MOHITHE U €r0 CBOWCTBA MPHU pPEIICHUN
3aJa4 (J1anee — onepupoBaTh MOHITUSIMHU), @ TAKXKE ONIEPUPOBATH TEPMUHAMU U MPECTABICHUIMU
B 00J1aCTH KOHUEMIUN YCTOMYUBOTO pPa3BUTHSI;

— yMEHHE aHaJIU3UPOBAThH U BBISIBJIATH B3aUMOCBSI3U MPUPO/Ibl, OOIIECTBA U IKOHOMUKH;

— yMEHHE OIIeHMBAaTh CBOM JEWCTBUSA C y4YETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpemy,
JOCTIDKEHUH Liesel ¥ IPeo10JIEHUs BBI30BOB, BO3MOXHBIX INTOOATBbHBIX TOCIIEACTBUM;
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— CIOCOOHOCTh  OOY4YaoOIIMXCSl OCO3HaBaTh CTPECCOBYIO CHUTYallWiO, OILIEHHUBATH
MIPOUCXOISAIINE U3MEHEHUS U X TOCTIEICTBUS,

— BOCHPHUHHMMATDH CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIIUN KOHTPMED;

— OLICHUBATh CUTYAIUIO CTpecca, KOPPEKTHUPOBATh IPUHUMAEMbIE PELICHUS U ICHCTBUS;

— (opMynMpoBaTh W OLEHUBATh PHCKH W TOCIEACTBHSA, (OPMHUPOBATH OIBIT, YMETh
HAXOJUTh MO3UTUBHOE B MPOU3OLIEAIICH CUTYaIUH;

— OBITh TOTOBBIM JICCTBOBATh B OTCYTCTBHE rapaHTHH ycrexa.

PaGouas nporpamma ¢popMupoBaHa ¢ yuetoM paboudeid mporpaMMbl BOCITUTAHUS.

Peanuzayus nedazocuueckumu pabomHuxamu G0CNUMAMENbHO20 NOMeHYuala ypokd
npeononazaem cieoyrujee

. YCTQHOBJICHHE JJOBEPUTEIBHBIX OTHOIICHUN MEX]Ty MEeAarorHueCKuM paboTHHKOM
U ero oOy4aroIMMUCS, CIIOCOOCTBYIOIIMX TIO3UTUBHOMY BOCIPHATHIO OOYYaIOUIMMHUCS
TpeGoBaHUH U IPOCHO Nearornyeckoro paboTHUKA, IPUBJICUCHHUIO MX BHUMaHUA K 00CYkK1aeMOi
Ha ypoke HH(pOpMaIiy, akTHBU3AINH UX TO3HABATEIBHOMN NESATEILHOCTH;

J noOyKJAeHne OOyYarommXxcsi COOM0JaTh Ha YPOKE OOIICPHUHATHIE HOPMBI
MIOBE/ICHNUS, PaBUjIa OOLLEHUS CO CTapIIUMU (T1e1aroruuecKUMU pabOTHUKaMH ) U CBEPCTHUKAMU
(oOyyarouMucs ), IPUHLIUIBI y4eOHONW AMCHUILUIMHBI U CaMOOpPraHU3allly;

o IpUBJICUCHHE BHUMAHUS O00YyYalolUXCsl K LIEGHHOCTHOMY acCIeKTy M3y4yaeMbIX Ha
ypOKax sIBICHWW, OpraHu3alys HX paboThl C TOIy4aeMOW Ha YPOKE COIMAIbHO 3HAUYMMOMU
uHpopMaluell - MHUIMMPOBAHUE €€ OOCYXKJEHHs, BBICKA3blBaHHs OOYYarOIIMMUCS CBOETrO
MHEHHS 110 €€ MOBO/TY, BBIPAOOTKH CBOETO K HEW OTHOIIICHMUS,

J UCTIOJI30BAaHUE  BOCIIUTATEIBHBIX  BO3MOXKHOCTEH  COJEpXaHUA  Y4eOHOTO
npeaMera uyepe3 JEMOHCTpaluio OOydyaroIMMCs NPUMEPOB OTBETCTBEHHOI'O, I'PakKJaHCKOI'O
MOBEJICHUS, TPOSIBJICHUS  YEJIOBEKOMIOOMS W nmoOpocepaeyHoCTH, d4epe3  moudop
COOTBETCTBYIOIIMX TEKCTOB JJIsl YTEHMs, 3a1ad JUIsl pelleHUsi, MPOOJIEMHBIX CUTyalMd JIs
00CyXIeHHS B KJIacce;

. IPUMEHEHHE Ha YpOKE WHTEPAKTUBHBIX (QopM paboThl C 00yYarOIIUMHUCS:
UHTEJUIEKTYyallbHBIX HIP, CTUMYJIHMPYIOIIUX [103HABATEIbHYI0 MOTHBALMIO OO0YYaroIUXCs;
TMIaKTUYECKOTO Tearpa, TJe IMOJyYeHHBbIE Ha ypOKe 3HAHUS OOBITPHIBAIOTCS B TEATPaJIbHBIX
MIOCTAaHOBKAX; JUCKYCCHUH, KOTOpbIE Aal0T OOYyYarollMMCS BO3MOXKHOCTb MPHOOPECTH OIIBIT
BE/ICHUSI KOHCTPYKTHBHOTO JHMAJOra; TPyNIOBOH padOThl MM PadOTHI B Mapax, KOTOpPBIE ydaT
o0yyaromuxcs KOMaHIHOH paboTe U B3aUMOJIEHCTBHIO € APYTUMH 00yUarOIIUMUCS;

o BKJIIOYEHHE B YPOK MIPOBBIX HPOLEAYp, KOTOpbIE IOMOTAalOT MOJIEP)KaTh
MOTHBAIMIO O0YYAIOIIUXCS K TIOTYUYCHUIO 3HAHUH, HAJIA)KUBAHUIO TIO3UTUBHBIX MEKIIMYHOCTHBIX
OTHOILIEHUH B Kjacce, MOMOralT YCTAaHOBICHMIO JOOpOKENaTelbHOM aTMocdepbl BO BpeMs
YPpOKa;

. opranuzaiys 1medcTBa MOTUBUPOBAHHBIX M SPYAHPOBAHHBIX O0YYArOIIUXCS Ha
UX HEYCIEBAIOIIUMHU OHOKIACCHUKAMHU, JAIOIIEro 00yJaronMMCs COLMAIbHO 3HAYUMBIH OIBIT
COTPYAHUYECTBA M B3aMHOM ITOMOIIIN;

o WHUIIMAPOBAHKUE U TOIEPIKKA MCCIIEIOBATEIBCKON NEATEIEHOCTH 00yJarOIIXCsI
B paMKax pealu3aliyd UMU MHIUBUIYaJTbHBIX U IPYNIOBBIX UCCIEAOBATENBCKUX MPOEKTOB, YTO
nacT  oOydYaromMMCsS  BO3MOXKHOCTH — MPHOOPECTH HABBIK  CAMOCTOSITENIFHOTO — PEIICHHS
TEOPETUYECKON MPOOJIEMBbl, HaBBIK T'€HEPUPOBAHUS U O(POPMIICHUS COOCTBEHHBIX HJIEH, HaBBIK
YBKHUTEILHOTO OTHOIICHUS K Ty KUM HJesIM, 0()OPMIIEHHBIM B pabOTax qpyTUX UCCIEN0OBaTENCH,
HaBBIK IMyOJMYHOTO BBICTYIUICHUS MEpe]] ay AUTOPUEH, apryMEHTHPOBAHUS U OTCTAUBAaHUS CBOEH
TOYKH 3PCHUS.
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N3yyeHne XMMUM B OCHOBHOW IIIKOJE HANpaBiI€HO HA JIOCTH)KEHHE OOyYaromUMUCS
JIMYHOCTHBIX, MCTANMIPCAMCETHLIX U IPCAMCTHBIX PE3YJILTATOB OCBOCHUSA yqe6H0r0 npeamera.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOIO 0O0mmIero o0Opa3oBaHuUs
JOCTUI'alOTCA B XOI€ 06y‘IeHI/ISI XUMHUHN B €JUHCTBC y‘IGGHOfI U BOCIIUTATEIILHOU ACATCIIBHOCTHU
Opranuzanuy B COOTBETCTBUY € TPAAULIMOHHBIMU POCCUHCKUMHU COLIMOKYJIBTYPHBIMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIlECTBE MpPaBHJIaMU M HOPMaMU MOBEIEHUS U
CIOCOOCTBYIOT ITPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYalOIIUXCSl.

JIM4HOCTHBIE Pe3yNbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UMCJIE B YACTHU:

[TaTproTH4YECKOTO BOCIIUTAHUS

1) HEHHOCTHOIO OTHOIICHUS K OTCYCCTBEHHOMY KYyJbTYPHOMY, HCTOPUYECKOMY H
HAay4YHOMY HAaCJICOAUIO, INMOHHMAHUS 3HAYCHUA XUMHYECKOU HAaYKHM B JXWU3HHU COBPCMCHHOI'O
o01iecTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMH(pOpMAIHMENd O MepeaoBBIX TOCTIKEHUSX U
OTKPBITUAX MHpOBOfI U OTECYCCTBEHHOU XUMHHU, 3AaUHTCPCCOBAHHOCTHU B HAYYHBLIX 3HAHUAX 06
YCTpOMCTBE MUpa U OOIIECTBA;

I'paxnanckoro BOCIUTaHUS

2) MPeICTaBICHUS] O COIMAIBHBIX HOPMax M MPaBWJIaX MEKIMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOHM, y4eOHO-
HCCJIEIOBATEIbCKOM, TBOPUECKON U APYTUX BUJAX JI€ATEIbHOCTH; TOTOBHOCTU K Pa3HOOOpa3HOMI
COBMECTHOM JACATCIBHOCTH IIPU BBIIIOJHCHUU y‘-IC6HI)IX, II0O3HABaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYCCKUX SKCIICPUMCHTOB, CO3aHNN y‘IG6HBIX IMPOCKTOB, CTPEMJICHUA K B3aMMOIIOHNUMAaHHWIO
¥ B3aUMOIIOMOILIM B Ipoliecce 3TOM ydyeOHOW AEsTeNbHOCTH; T'OTOBHOCTH OLIEHUBATh CBOE
MOBE/ICHNE U MTOCTYIIKHA CBOMX TOBAPHILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

IleHHOCTH HAYYHOTO MMO3HAHUS

3) MHPOBO33PEHYECKUX MPEICTABICHUH O BEIIECTBE M XHMHUYECKOH PEaKIliH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKHM M COCTaBISIOIIMX OCHOBY IS
MMOHUMaHHs CYIIHOCTH H&y‘-lHOfI KapTUHBI MUPA, HpCI[CTaBJIeHI/IfI 00 OCHOBHBIX 3aKOHOMCPHOCTAX
Pa3sBUTHUA TPUPOABI, B3AUMOCBA3AX YCJIOBCKA C HpI/IpOI[HOﬁ Cp@I[OI\/JI, 0 POJIM XUMHUH B IMO3HAHUU
ATUX 3aKOHOMEPHOCTEM;

4) IMMO3HAaBATCJIbHBIX MOTUBOB, HAIIPABJICHHBIX Ha IMOJIYUYCHUC HOBBIX 3HAaHUU 110 XUMHU,
HEOOXOIUMBIX [Tl 00OBSICHEHUS Ha0JII0/JaeMbIX IIPOIIECCOB U SIBICHUH;

5) mo3HaBaTenbHON, HHOOPMAITMOHHON W YUTATEIBCKOM KYJIbTYPbI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOW paboThl C Y4eOHBIMH TEKCTaMHM, CIPABOYHOM JUTEpaTypoil, OCTYNHBIMU
TEXHUYECKUMHU CPeJICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K O0YUYCHHIO M TIO3HAHUIO, JTF0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH
K caM0OOpa30BaHMIO, MPOCKTHON M UCCIIEIOBATEIHLCKON ACITEIIPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBJIEHHOCTU U YPOBHS 00yUYeHUS B JAajbHEHIIEM;

@opMHpOBaHUS KYJIbTYpPHI 3I0POBbs

7) OCO3HaHHS UEHHOCTH JXH3HHM, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBEIO,
YCTAaHOBKM Ha 37I0POBBbI 00pa3 >KU3HU, OCO3HAHMS TIIOCIEACTBUH W HEMPUATHS BPEIHBIX
NpUBbIUEK (yHOTpeOJIEHUs] aJKorojsi, HApKOTHKOB, KypeHHs), HEOOXOIMMOCTH COOJIOJCHUS
npaBui 6€30MaCHOCTH MPU OOPAIEHUH C XMMUYECKUMU BEIIECTBAMU B OBITY U peallbHOU KU3HU;

TpynoBoro BocnutaHus

8) mHTEepeca K MNPAaKTHYECKOMY H3YYCHHIO NpodeccHii W Tpyda Ppa3IudHOro poja,
YBOKEHUE K TPYAY U pe3yJbTaTaM TPYJIOBOW JEATEIIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS
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IOPEIMETHBIX 3HAaHMM 10 XUMHHM, OCO3HAHHOIO BbIOOpa MHIMBUAYAIBHOW TPAaeKTOpUU
IPOJIOIDKEHUS 00pa30BaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPeOHOCTEH; yCHemHol MnpodecCHOHATBHON NeSTeNbHOCTH H
pa3BUTHSI HEOOXOAUMBIX YMEHHIA; TOTOBHOCTb a/IalITUPOBATHCS B IPOPECCHOHATBHOI cpee;

DKOJIOTrM4€CKOr0 BOCIIUTAHUS

9) 9KOJIOTUYECKH 11e7eCO00Pa3HOr0 OTHOIICHUSI K MPUPOJC KaK MCTOYHHKY JKH3HU Ha
3emiie, OCHOBE €€ CyIEeCTBOBAHHUS, NOHMMaHMs LIEHHOCTH 3JJ0POBOTrO M Oe3omacHOro obpasa
KM3HHU, OTBETCTBEHHOI'0 OTHOLIEHHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUUYECKOMY 3/J0POBBIO,
OCO3HAHMsI LICHHOCTHU COOJIIO/IEHUs IIpaBul 0€30I1acCHOr0 MOBEACHUS MIPU paboTe C BEILECTBAMH,
a TaK)Ke B CUTyalUsIX, YIPOXKAIOIIUX 310POBbIO U JKU3HU JIFOJCH;

10)  cHOCOOHOCTM TPUMEHSATh 3HAHMS, MOJyYaeMble NPU HW3YYCHUU XHMHUH, [UIs
pelIeHus 3aJad, CBSI3aHHBIX C OKPY’KAIOIIEW NPUPOAHONW CpENOW, IOBBILEHUS YPOBHS
HKOJIOTHYECKOH KYJIBTYPBI, 0CO3HAHHS TTI00AJIEHOTO XapaKTepa 3KOJIOTMUECKUX MPOOIIEM U Iy TEeH
UX PELICHUs [TOCPEICTBOM METOI0B XUMUU;

11)  9KOJOTrMYECKOro MBILIUICHHUS, YMEHHS PYKOBOJICTBOBAThCS UM B TIO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLIMAJIbHON ITPAKTHKE.

3.2. MeTanpeaMeTHbIe NJIAHUPYeMble pe3yJibTaThl:

MertanpeameTHble pe3yJbTaTbl OCBOEHUS OCHOBHOW 00pa30BaTENIbHOM MpOrpammbl
OCHOBHOTO 00I11er0 00pa30BaHusl JOJKHEI OTPaXaTh:

1) yMeHHe CaMOCTOSITEIbHO OIPENCNsITh eI CBOEr0 OOy4YeHHUs, CTaBUTb W
dbopMynupoBath i cedsi HOBbIE 3a/1auM B yueOe U MM03HABATEIbHON eATeIbHOCTH, PA3BUBATh
MOTHBBI U HHTEPECHI CBOCH MMO3HABATEIBHOMN JEITEIHbHOCTH;

2) yMEHHE CaMOCTOSITeNIbHO IUIAHUPOBATh IYTH AOCTH)KCHUS IIeNiel, B TOM YHUCIIe
anbTepHATHUBHBIC, OCO3HAHHO BBIOMpATh Hanbosee 3pPeKTUBHBIE CIOCOOBI PEHICHHS YUeOHBIX U
MO3HABATENIbHBIX 33]1aY;

3) yMEeHHE COOTHOCHUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBIATh
KOHTpPOJIb CBOEH JESATEJbHOCTH B IPOLECCE JOCTHXKEHUS pe3ysbTara, ONpeAessiTh CHOCOObI
JeHCTBUI B paMKax MPEeIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JAEHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyalUEH;

4) yMeHME OIICHMBATh IPABWJIBHOCTh BBIMOJHEHUS Yy4eOHOHM 3amauu, COOCTBEHHBIE
BO3MO>XHOCTH €€ PEILEHUS;

5) BlaJgeHHE OCHOBaMH CaMOKOHTpOJIS, CaMOOLICHKH, NPUHATHS pELIeHUH WU
OCYILIECTBIICHHS] OCO3HAaHHOTO BbIOOpa B y4eOHOM U MMO3HABATENbHOMN NeATEIbHOCTH;

6) yMeHue OIpeaensaTh MOHATUS, CO3/1aBaTh OOOOIIEHMS, YCTAaHABIMBATH AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITENHHO BBIOMPATh OCHOBAHUS M KPUTEPUU JUIS KiIacCU(UKALINM,
YCTaHABIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3H, CTPOMTH JIOTHYECKOE pacCyXKICHHE,
yMO3aKiIr4eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BbIBOIBI;

7) yMeHue co3iaBaTh, IPUMEHSThH U IPeoOpa30BbIBATh 3HAKH M CUMBOJIBI, MOJIETH M CXEMBbI
JUTSI pEIICHUs y9eOHBIX M MO3HABATEIbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHHUE;

9) ymeHHMe OpraHu30BBIBATh yU4e€OHOE COTPYIHMYECTBO U COBMECTHYIO JIE€ATEIBHOCTB C
YUUTEJIEM U CBEpCTHUKAMU; paboTaTh MHAWBHUIYAJIbHO U B TPYIINE: HAXOIUTH OOIIee pelieHre u
pa3pemiaTh KOHQIMKTHI HA OCHOBE COIIACOBAHUS MO3UIIUIM U yueTa HHTepecoB; GOpMyIUPOBATS,
apryMEeHTHPOBAaTh U OTCTauBaTh CBOE MHEHHUE;
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10) ymeH#ne OCO3HAHHO HCIOJIb30BaTh PEUEBHIE CPEJCTBA B COOTBETCTBHUHU C 3ajadei
KOMMYHHUKAIIMH JJIS1 BBIPQKECHUS CBOMX YYBCTB, MBICIICH M MOTPEOHOCTEH; IUIAHUPOBAHUSA H
peryJisillii CBOEH IEATEIbHOCTH; BJIAJCHUE YCTHOM M NHCbMEHHOW PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM PEUblO;

11) ¢opmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCIOJIb30BaHUS
MH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHojorui (manee MKT- komnereHuuu); pa3ButTHe
MOTHBAllMM K OBJIAJCHUIO KYyJBTypOH aKTUBHOIO TIIOJb30BaHUS CIIOBAapsMM M JIPYTUMHU
IIOMCKOBBIMU CUCTEMAMH;

(B pen. IIpukaza Munobpuayku Poccun ot 29.12.2014 N 1644)

12) popmupoBanue U pa3BUTHE HKOJIOTUUECKOTO MBIIIICHUS, YMEHUE NMPUMEHSTH €r0 B
MI03HABATEJbHOM, KOMMYHHUKATUBHOW, COLIMATBHON IPAKTUKE U MPO(ECCHOHAITBHOM OPHEHTALHH.

3.3. [IpeaMeTHbIe IVIAHUPYEMbIe Pe3y/IbTaThl

[IpenMeTHbie pe3yibTaThl MPEACTaBICHBI MO TofaM OOydYeHHUs U  OTpaKaroT
c(hOpMUPOBAHHOCTH Y 00yUaIOIIUXCS CIASAYIOUINX YMEHUIA:

8§ KIACC

1) packpvieams cmblci OCHOBHBIX XUMHUYECKUX MOHSATHI: aTOM, MOJICKYJIa, XUMHUYECKHUI
AJIEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE BEILIECTBO, CMeCh (OJHOpPOJHAs MU HEOAHOPOJHA),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasi Macca, MaccoBas JI0Jii XMMHUYECKOrO 3JIEMEHTa B COEIMHEHUU, MOJSPHBIA O0OBEM,
OKCHJ1, KUCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUUYECKast
peakiusi, KiaccuUKams peakiuil: peaklud COCTUHEHHS, PEaKIUU pas3loKEHUs, peakluu
3aMelIeHHs], PeaKIi 00MEeHa, IK30- U SHJO0TEPMHUUECKHUE PEaKIUU; TeIIoBOU 3(PPeKT peakuu;
AP0 aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aTOMa, XUMUYECKasi CBS3b,
MOJISIPHASE U HEMOJISIPHAsE KOBAJIEHTHAsI CBSI3b, MOHHAsl CBA3b, MOH, KAaTHOH, aHMOH, PAaCTBOp,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAs KOHIICHTPAIlHs) B PaCTBOPE;

2) unmocmpupoéams B3aMMOCBS3b OCHOBHBIX XMMHYECKMX MOHATHH (cM. 1. 1) u
MPUMEHSTH 3TH TOHATHUS TIPH ONMCAHUM BEIIECTB M MX MPEBPAIICHHUII;

3) ucnonvzoeamv XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHHUS (OPMYJ BEHIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUI;

4) onpedensimb BAIECHTHOCTh aTOMOB DJICMEHTOB B OMHApPHBIX COCJAWHCHUAX; CTEICHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COCTMHEHUSX; MPUHAICKHOCTh BEUIECTB K ONPEAeIEHHOMY
KJIacCy COEAMHEHMH MO QopMmyliaM; BHJ XUMHUYECKOW CBSI3U (KOBaJEHTHAasT W HOHHAs) B
HEOPraHWYECKUX COCTMHECHUSIX;

5) packpvisams cmoicn Tlepuoauueckoro 3akoHa J[.M. MeHeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHNE MEPUOINUYECKON 3aBUCMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB OT HX TOJIOKEHUS B
[Tepuoanueckoit cucTeMe; 3aKOHOB COXPaHEHMSI MAacChl BEILIECTB, TTOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HHUsI, 3aKOHA ABOTa/IpO; ONUCHIBAMb U XAPAKMepU3068ams TAOIUUHYI0 popmy
[Teproanyueckoit CHCTEMBI XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHITHS «TJ1aBHas moarpynna (A-
rpynmna)» u «mnobounas moarpymma (b-rpymma)», Manble U OONbIINE TEPHOIBL, COOMHOCUMD
0003HaueHusl, KOTOpble UMeroTcs B Tabnuue «llepuoauueckas cucreMa XMMUYECKHX JIEMEHTOB
. Y. MenpneneeBa» ¢ 4MCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKHUX AJIEMEHTOB
(cocTaB u 3apan sapa, 00IIee YUCIIO 3IEKTPOHOB U paclpeiesieHne UX MO 3JIEKTPOHHBIM CIIO0M);

6) knaccuguyuposams ~ XUMUYECKHE  DJICMEHTBI,  HEOPraHHYECKHE  BEIIECTBA,
XUMHUYECKHE peakuu (110 YUCIY M COCTaBy yYacCTBYIOUIMX B PEAKIMH BEILECTB, 110 TEIJIOBOMY
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spdexry);

7) xapaxmepuzosams (onucviéams) OOINE XUMUIESCKAE CBOWCTBA BEIIECCTB Pa3IHUHBIX
KJIACCOB, TOATBEPIKJasi ONMHCAHHE MPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIUN;

8) npoecHosuposams CBOWCTBA BEILECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHHSI XUMHYECKUX TPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;

9) 6blyuCHsIMbL  OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJIAPHYIO MAacChl BEIIECTB;
MaCCOBYIO JIOJF0 XUMHUECKOTO 3JIEMEHTA 110 POpMYJIe COSAMHEHHS; MACCOBYIO JIOJIIO BEIIIECTBA B
pacTBope; MPOBOAMUTH PACYETHI [0 YPABHEHHIO XUMHYECKON PEaKIny;

10) npumernsimv OCHOBHBIE OTIEPALH MBICIMTEIBHOU JIESTEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHE, 0000LIeHHe, CHCTEMAaTH3alMil0, KIAacCHU(UKAlWIO, BBISIBICHHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — JUIsl U3yUEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIUN; €CTECTBEHHO-
Hay4YHBIE METO/bl TO3HAHUS — HAONIOJCHUE, W3MEpEHHE, MOACIHPOBAHHUE, HKCHEPUMEHT
(peabHBIN ¥ MBICJICHHBIN ),

11) credoéams TipaBUIIaM TIONB30BaHUS XUMHUYECKOH TOCYA0H © JabOpaToOpHBIM
000pyTI0OBaHUEM, a TAKXKE TIPAaBUIIaM OOpAIIIEHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHSIMU
[0 BBINOJIHEHUIO J1A0OPATOPHBIX XWMHUYECKUX OIBITOB TI0 TOJIYYCHUIO K COOUpPaHUIO
ra3000pa3HbIX BEMIECTB (BOJIOPOJIAa U KUCIOPO/IA), TPUTOTOBICHUIO PACTBOPOB C ONPENeIEHHON
MacCOBOM JIOJI€ pPACTBOPEHHOIO BEIIECTBA; IUIAHMPOBATH W IIPOBOJUTH XUMHUYECKHE
HKCIIEPUMEHTHI 0 PACIIO3HABAHHUIO PACTBOPOB IIEJIOUYEH W KUCIOT C TOMOIIBIO HHIUKATOPOB
(;makmyc, peHondTanenH, MEeTUIOPaHXK U Ap.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XUMUYECKUX TMOHITHI: XUMHUUYCCKHIA 3JIEMEHT, aToM,
MOJICKYyJla, HMOH, KAaTHOH, aHHUOH, IPOCTOE BEIICCTBO, CJOXHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCICHUSA, XUMHUYECKash pEeaKIHs, XUMHYecKas CBS3b,
TEIIOBOM 3PPEKT peakifu, MOJb, MOJISPHBIA 00BEM, PACTBOP; AIIEKTPOIUTHI, HEAIEKTPOIUTHI,
DIIEKTPOIUTUYECKAsT JIMCCOIMAINS, PEAaKIUd HWOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOe
paBHOBecHe, 00paTHUMbIe M HEOOPATUMBIE PEAKIINH, OKUCIUTEITFHO-BOCCTAHOBUTEIILHBIC PEAKIIHH,
OKHCITUTENb, BOCCTAHOBHTENb, OKHCICHHE W BOCCTAHOBIIEHHE, AJIIOTPONHs, aM(pOTEPHOCTbH,
XUMHYeCKast CBA3b (KOBAICHTHAs, WOHHAS, METAJUIMUECKas), KpPUCTAJUIMYECKas pemeETKa,
KOpPpO3Usi METAIJIOB, CIUIaBbl; CKOPOCTh XWMHYECKOW pEaKkIuu, TMPEeAeTbHO TOMyCTUMAas
kouneHtpanus (I1IJIK) Bemectna;

2) uwmocmpuposams B3aUMOCBSA3b OCHOBHBIX XMMHYECKHX TMOHATHH (cM. 1. 1) ©
MPUMEHSITh 9T MOHSATHUS TPU OMMCAHUHU BEIIECTB U UX MPEBPAILlCHUN;

3) ucnonvzoeamv XUMHUYECKYIO CHUMBOJIMKY JUISi COCTaBJICHHUS (OPMYJ BEHIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUI;

4) onpedensimb BAJIEHTHOCTh W CTEMECHb OKUCIICHHS XHMHYECKUX OJIIEMEHTOB B
COCIMHEHUSIX PA3IUYHOTO COCTaBa; MPHUHAIICKHOCTh BEIIECTB K OINPENEIEHHOMY KIIAcCy
coequHeHUH 1o (GopmyrnaM; BHI XMMHUYECKON CBsI3H (KOBaJCHTHAs, MOHHAS, METAITNYECKasi) B
HEOPraHMYECKUX COCTUHEHUSX; 3apsi/l HOHA [0 XUMUYECKOU hopMyJie; XapaKTep CPEeIbl B BOJHBIX
pacTBOpax HEOPraHWYECKHX COCIWHEHUH, THUM KPHUCTAJUIMYECKON PpeIETKH KOHKPETHOTO
BEIIIECTBA,

5) packpvisams cmoicn lepuoaudeckoro 3akona /.M. MeneneeBa u 1eMOHCTPUPOBATh
€ro MIOHUMAaHUE: ONUChI8amyb U Xapakxmepuzosams Tadmmanyo Gopmy Ileproamueckoii cucTeMBbI
XUMHYECKHX AJIEMEHTOB: pa3jinyarh MOHATHS «TJIaBHAs MOArpymnmna (A-rpymma)y U «moOodHast
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noarpynna (b-rpymnma)», Mameie U OOJBIINE MEPUOABI, COOMHOCUMb O0O3HAYCHUS, KOTOPHIC
UMEIOTCS B TEPHOAMYECKOW TaONUIE, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsi AApa, 00IIee YUCIIO0 JECKTPOHOB U pacTpeIeTICHUE UX O
AIIEKTPOHHBIM CIIOSIM); 00BACHAMb 00IINE 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U
UX COCIMHEHUH B TpeAesax MajblX MEePHOJO0B U TJABHBIX MOATPYMI C Y4ETOM CTPOCHUS HX
aTOMOB;

6) knaccugpuyuposams  XUMUYECKHE  DJCMEHTBI,  HCOPraHHYECKHE  BEIICCTBA,
XUMHUYECKHE peakuu (110 YUCIYy M COCTaBy y4acTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENeHEeH OKUCICHHSI XUMHUYECKHUX 3JIEMEHTOB);

7) xapaxmepuzosambv (onucviéams) o0OIIKE U CICHUPHUSCKHE XUMHUYCCKUE CBOMCTBA
IPOCTBIX M CJIOKHBIX BEILECTB, MOATBEPK/Iasi OMUCAHNE MPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMHUECKUX PEAKIIN;

8) cocmasismey ypaBHEHHsS 3JCKTPOJIMTHYCCKON IMCCOIMALUKM KHUCIOT, IIEIOYeH H
CoJiell; TIONTHBIE U COKpAIIEHHBIE YpaBHEHHs peaklUid MOHHOTO OOMEHa; YpaBHEHHs peaklui,
MOJTBEPXKJIAIOIINX CYIIECTBOBAHWE T'€HETHMUYECKON CBS3M MEXIy BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

9) packpvisams CyIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIILHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PEeaKIuil;

10) npoenosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOKHOCTH
NPOTEKAHNUS XUMUYECKUX MTPEBPAIICHUI B PA3INYHBIX yCIOBHSAX;

11) gviuucnsims OTHOCHTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEeHTa o (hopMyJie COeTMHEHUS; MAaCCOBYIO JIOJIO BEILIECTBA B
pacTBOpe; MPOBOIUTH PACUYETHI IO YPABHEHUIO XMMHUECKON peakilnu;

12) credoéams TipaBUIIaM TIOJNB30BaHUS XUMHUYECKOH TOCYIOH H J1abOpaTOPHBIM
000pyI0BaHUEM, a TAKXKe IPaBUIIaM 0OpallleHus ¢ BELIECTBAMHU B COOTBETCTBUH C HHCTPYKIMSAMU
[0 BBIMOJHEHUIO JAa0OpAaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHHIO M COOMpPAHUIO
ra3o000pa3HbIX BEHIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

13) nposooums peakuuu, NOATBEPKIAOIINE KAYSCTBEHHBIN COCTAB Pa3IMYHbIX BEIICCTB:
pacno3HaBaTh OMNBITHBIM IMyTEM XJIOpUA- OpOMHUI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuiamkar-,
cynabdar-, THAPOKCHI-MOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3YYCHHBIX  METAJJIOB,
IPUCYTCTBYIOIIUE B BOJAHBIX PAaCTBOPAX HEOPIraHUYECKUX BEILECTB;

npumensmbs OCHOBHBIE ONEpallMd MBICIUTEIBHOM JEeATEIbHOCTH — aHAJIUW3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINI0, BBISIBICHUE NPUUNHHO-CIIEACTBEHHBIX CBS3€H — IS
U3yYEHUs CBOIMCTB BEIIECTB U XUMUYECKUX PEAKIMA; €CTeCTBEHHO-HAYUYHbIE METO/IbI TO3HAHUS —
Ha0JII0/IeHuEe, U3MEPEHNE, MOJIEINPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBIN).

4. TemaTnueckoe IVIAHUPOBAHHUE C YKa3aHMEM KOJHYECTBA aAKAJICMHUIECCKHUX YYacCoB,
OTBOAMMBIX HA OCBOCHHE Ka)I(I[Oﬁ TEMBbI.

Ne HaumenoBanue pasnenon KonngectBo yacoB DJeKTpOHHBIE
/11 (zudposeie)
BCETO |KOHTPOTT| MPAKTH |  oGpasoBaTelIbHbIE
BHBIE | YeCKue pecypesl
paboThl | paboTHI
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MeTaJuibl M MX COeTHHEHHS 20 https://www.youtube.c
om/channel/UCRzZSz

5JISIN6Bal64vqVCq
OO01Me CBOMCTBA METAIIIOB 4
Bakueiimme MeTallIbl M1 UX COSTUHCHUS 16
. | Xumus u okpyxkawmas cpena 3 https://www.hij.ru/

BemectBa 1 MmaTepuainbl B )KU3HA 3

geJJoBeKa

[ToBTOpeHue 4

Peseps 2
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[Tpunoxenne Ne 1

HaIII/IOHa.]'IbeIe, PE€TruoHAJIbHBIEC, STHORYJIbTYPHLIC 0CO0EHHOCTH

Ne
ypoka HIJ’\S o Tema ypoka Conepxanne HPOO
n/m
[Mpenmer xumun. Ponb xumum | [lonesnsie nckomaeMbie UensOMHCKOM o0iactu
B JKM3HM 4YejoBeKka. BBojaHBIN | 3HaueHHe XMMHUU B >KU3HU PeruoHa (IIPOAYKLUS
1 1 UHCTPYKT@X 10  TEXHMKE | IPOMBIIUICHHBIX MPEANPUITUNH — SKOHOMHYECKast
O0e3omacHOCTM B KaOWHETE | MOIb ~ PErHOHa,  BBHIOPOCHI  MPOMBIIUICHHBIX
XUMUHU. HPEANPUATHHA — IKOJIOTHYECKUE MPOOIIEMBI.
ATOMHO-MOJIEKYJISIPHOE IIpocTble M CIOXKHBIE XMMHUYECKHE BEILIECTBA B
8 2 yUYE€HHUE. Xumuueckue | atMmocdepe pernona, B ObITY.
3JIEMEHTBI
N3meneHus B cocrase suep N3oronnas npoxykuus 110 «Masik».
9 3 aTOMOB XMMHUYECKHX
3JIEMEHTOB.
H3oTomnsl.
[IpocTeie BemecTBa — Mertaisl, noxy4yaemMble Ha IPEIIPUITUSIX PErHOHa,
MeETaJlIbl. obmactn ux npuMmeHeHusA(uyryH, craip OAO
17 4 «Meuen», MMK, r.Muacc, 3naroyct, Carka; Menb-
MeTan.3aBoabsl Kapabami, KelTeiM, IMHK, KaJIMUMH,
unui - UDI3 u ap)
IIpoctble BemiecTBa — 3amacel rpadura B peruoHe; a3oT, KUCIOPOJ,
18 5 HEMeTaJlJIbl. BOJIOPOJ, aproH 3HayeHWE U I[OJIyueHUE Ha
HPEANPUATHSIX TOPOJIA.
Oxcuppl OxcuaHple pyabl peruoHa(Kese3HsKu), TIJIUHA,
KBapll UX 3HaueHue. OKcuabl — BpeiHbIe BHIOPOCHI
25 6 MPOMBIIIJIEHHBIX ~ TPEIIPUSTUH, TpaHCIopTa
AMMMaK, CEpOBOJOPOA B OKpyXKaroueh cpene
peruona
35 7 Boga. OcHoBanus. [Ipumepbl nmpUMEHEHHs] OCHOBAHUN B OBITY M Ha
MTPOMBIIIJICHHBIX MPEANPUATUAX 00JIaCTH.
OcCHOBHBIE KJ1acChl CepHass  KuCIIOTa  NPOIYKIMS  HPEANpUATHH
97 8 HEOpPraHMYECKUX BEILECTB. peruoHa. I[IpumMepsl IpUMEHEHUS KUCIIOT B OBITY U
Kucnotsr. Ha TPOMBIIUIEHHBIX HOPEANPUATHAX  OOJNACTH.
KucnoTHble 10%K]11, X TPOUCXOKJICHUE.
OcCHOBHBIE KJIacChl MecTopoXaeHHs] MUHEpPAJIOB U TOPHBIX IOPOJA B
28 9 HEOPraHUYECKUX BEILECTB. pernone. Comn B mnpupone. Conm B cocTaBe
Counn. MUHepasibHOM BoJbl. KapOoHaTh! Hallero Kpas.
31 10 YucThle BelecTBa U CMECU CHOC?6LI O4HCTKH IPUPOIHOMN BOJBI U MOITYUYEHHE
BEIIECTB. YHCTON NUTHEBOU BOJbI B PETHOHE.
dusnyeckue sIBICHUS. [Ipumenenue ¢u3.sABICHUN B XO3siicTBE 00JIACTH
Paznenenne cmeceit. Ounctka | (KoBka, mpokatka mertamioB Ha OAO «Meueny,
39 11 BeliecTB. PuIbTpOBaHUE. JUCTWUISIMS ~ KaMEHHOYTOJIBHOM ~ CMOJBl  Ha
KOKCOXMM  TPOM3BOJACTBE, (PPaKIHMOHUPOBAHKE
Bo3ayxa OAO «Meueny, KUCIOPOAHBIE CTAHILIUU.
XUMUYECKHe peakuu. [IpeBpateHus BemecT, MPOUCXOASIIUE B IPUPOE
a1 12 IIpu3Haky u ycnoBus UX U B pE3yJbTaTe XO3SHCTBEHHOW JEATEIbHOCTH

MpOTEKaHus. JK30- U
SHJIOTEPMUUYECKHUE PEAKIIUU.

YCIO0BCKa.
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Peakuuu paznoxeHus u

[Tpumepsr peakuuid, MPOTEKAOLIUX Ha

43 13 COCIMHEHMUSL. MPOU3BOJCTBE (TOJlyuYe€HHE CEPHOM KHCIOTHI Ha
UDII3, moaydeHre METaJJIOB) U B )KU3HHU YEJIOBEKA.
Peaxiun oomeHa. 3akucieHue IIOYB. Peakuun obmeHa
45 14 (M3BECTKOBaHUE, TUTICOBAHUE MTOYB 00JIACTH).
53 15 DNeKTpoIUTHYECKAas BuorenHnast poib HOHOB Kaylusi, HATPUS, XJIOpa U JIp.
JIMICCOLIAITHSI. Ponb MOHOB BOJIOpO/1a B TUTAHUM PACTEHUH.
55 16 Honnbie ypaBHeHUs peakuuu. | Peakuuum MOHHOTO oOMeHa, BCTpedarouIuecs Ha
XMMHYECKHUX POU3BOACTBAX.
Oxcuppl, ux knaccudpukanua. | McnonszoBanue OKCHJIOB METaJIJIOB KaK
59 17 CBolicTBa OCHOBHBIX U xpomopopoB Ha YensOMHCKOM JTaKOKPACOYHOM
KHCIJIOTHBIX OKCHJIOB. 3aBoje. KucnoTble 10KIu.
[IpakTuueckas pabora. [TouBsl Yensbunckoit obOnactu. OnpexneneHue
68 18 AHanu3 noYBHI. KHUCJIOTHOCTH Cpeibl. [ nicoBaHue 1 N3BECTKOBAHUE

ITOYB.
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