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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XWMHU COCTaBJICHa Ha OCHOBE TPeOOBaHMI K pe3yjbTaTaM
ocBoeHusi OOII OOO, mnpeacraBieHHbix B ®I'OC OOO, a Takke Ha OCHOBE
XapaKTCPUCTUKHU TUIAHUPYEMBIX PE3yJIbTaTOB JyXOBHO-HPABCTBEHHOTO Pa3BUTHS,
BOCIIUTAHUS W CONHMAIM3AIIMU OOYyYaroOIIUXCs, MPEJCTABICHHONH B (eaepalbHON
IporpaMMe BOCIUTAHUSA, C yYE€TOM OCOOBIX O0pa30BaTENBHBIX IMOTPEOHOCTEH
obyuaromuxcss ¢ 3[IP, W MOMIEKUT HEMOCPEICTBEHHOMY NPUMEHEHUIO IIPU
peanu3anuu 00sA3aTeIbHONM 4YacTH 00pa3oBaTeIbHON IMpPOrpaMMbl  OCHOBHOTO
o01iero oOpazoBaHusl.

[Iporpamma mo xumuu oTpaxkaeT ocHOBHbIe TpeboBanus PI'OC OO0
JUYHOCTHBIM, METANpPEIMETHBIM H TPEIMETHBIM pe3yjibTaTaM OCBOCHUS
o0pa3oBaTeIbHbIX IPOrpamMM.

3HaHHE XHMHH CIYXXKUT OCHOBOW Ui (OPMHUPOBAHUS MHUPOBO33PEHUS

00y4Jaromierocs, ero MpeJCTaBICHU O MaTepUaTbHOM EIMHCTBE MHUpPA, BAXKHYIO
posib urparoT (GOpMUPYEMbIe XUMHUEH TMPENCTABICHUS O B3aWMOIPEBPAIICHHIIX
SHEPTUU M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJIE, O MYTAX pEIIeHUs riao0aabHbIX
npoOjieM YCTOMYMBOTO Pa3BUTHS UYEJIOBEYSCTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON W SKOJIOTUYECKON 0€30macHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealin3alldd  BO3MOXKHOCTEH  JUJII  CaMOpa3BUTHS |
dbopMupOBaHUs KYJIbTYPhI IMYHOCTH, €€ 00IIel U (PYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Jarommxcs, HABBIKOB HX CaMOCTOSITEILHOM  y4eOHOW JESITeNbHOCTH,
OKCIICPUMEHTAIbHBIX UM HCCJICAOBATCIBCKUX YMEHUM, HEOOXOJMMBIX KakK B
MTOBCEIHEBHOM JKM3HU, TaK ¥ B IPO(HECCHOHAIIBHOM IESITEIHHOCTH;

3HAKOMHUT CO CHENU(PUKOW HAYyYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJISI/Ia HA €IMHCTBO MPUPOJIBI U YEJIOBEKa, SIBJISICTCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0yJarOIIuXCs;

CrocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTeCTBEHHO-
-HaYYHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUUYECKOE
oOpa3zoBaHre 00yUYaIOIINXCS.

JlanHble HampaBieHUs B OOYYCHUH XUMUMU OOECIICUMBAIOTCS CIEIM(PUKOM
COJIep)KaHUsl  Yy4eOHOTO  TpeaAMeTa, KOTOPBhIM  SIBISETCS  IMEJaroru4ecKu
aJanTHPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKH XMMHH Ha ONPEACIEHHOM dTare e
pa3BUTHSIL.

CtpykTypa coiepKaHus MPOTPpaMMBI IO XMMHUU c(POpMUpOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep:kaHHe CKJIAABIBACTCS U3 CHCTEMBI
MOHATHI O XUMHUYECKOM JJICMEHTE U BEIIIECTBE M CHCTEMBI TIOHATHI O XUMHUYECKOMN



peakiuu. O0e OTH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHBI 110 IPUHIUITY
MOCJIEAOBATEIILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUUECKHUX IPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MeHniesieeBa Kak OCHOBHOI'O 3aKOHA XMW,

— YYE€HUS O CTPOCHUU aTOMa U XUMHYECKOW CBS3H;

— TpeACTaBiICHUNA 00 DIIEKTPOJUTHUECKOM JUCCOIMALIMM BEHIECTB B
pacTBopax.

OcBoeHue mporpaMMbl 1O XUMHU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKOM COCTABIISAIOLIECH HAYYHOU KAPTHUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MpUpOJbl, LIEHHOCTHOIO OTHOLIEHUS K HAay4HOMY 3HAHHIO U
METOoAaM TMO3HaHUsS B Hayke. V3ydeHue XHMHUHU MPOUCXOJUT C MPHUBICUCHHEM
3HAHUM M3 paHee U3YYCHHBIX YYEOHBIX mpeameToB mis oOydaromuxcs ¢ 3I11P:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» U «duznka. 7 Kiaccy.

[Ipy wu3yyeHMH XUMHM TPOUCXOAUT (HOPMHUPOBAHHE 3HAHMA OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'0 €CTECTBO3HAHHUS, MPAKTUYECKON
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBI.
3ajaya y4eOHOTO mpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMHYECKUX
3HAHUM — BaKHEHUIIUX (HaKTOB, MOHSITHM, 3aKOHOB M TEOPETUYECKUX TMOJOKEHUMH,
JOCTYIHBIX 0000IIeHUI MHUPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKH, B
NpUOOIIEHUH K HAayYHbIM METOJIaM T[IO3HaHUS TIPU M3YUYCHUH BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUHM B Y4YEOHO-TIO3HABATEILHOM M y4eOHO-MCCIIEI0BATEIbCKON
NEeSTENbHOCTH, OCBOCHHUM NPaBWJI 0€30MacHOr0 OOpalieHusi C BEIECTBaMU B
ITOBCETHEBHOM KU3HU.

[Ipu M3yyeHMM XMMHUU Ha YPOBHE OCHOBHOTO OOILIEro 00pa3oBaHUsl BaXKHOE
3HauY€HUE MPUOOPENH TaKHUe 1IeJIU, KaK:

— (opMHpOBaHHE MHTEIUVIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY IMPUHATUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

—  HamnpaBJIICHHOCTh OOy4YeHHs] Ha CHCTEeMaTHYecKoe MpHOoOIIeHue
oOy4Jarommxcs K CaMOCTOSITEIbHOM MO3HABATEIBHON JESATEIBHOCTH, HAYYHBIM
METOJIaM TO3HaHMs, (POPMHUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHre yCIOBUM, CIIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYaI0 IIUMUCS
OMbITa Pa3HOOOPA3HON NEATENTHHOCTH, MO3HAHUS M CAaMOIIO3HAHMUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB AEATEIBHOCTH;



— (QopmupoBanre oOmEeH (QyHKIMOHATLHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSCHITH W OICHWBATH SIBIICHUSA
OKPYXAIOIIEro MUpa, MCTOJb3Yys 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YUCHUH
XUMUH, TPUMEHSITh WX MPH PEIICHWH MpoOJeM B TOBCEAHEBHOW JXU3HU U
TPYJOBOU AEATEIBHOCTH;

— (QopmupoBaHue y OOy4aromMxXcs T'yMaHUCTHYECKUX OTHOIUEHU,
MOHUMAHUSI TIEHHOCTH XUMHYECKUX 3HAHWA JJIs BBIPAOOTKH DKOJIOTHUECKH
11eJIeCO00Pa3HOro0 TOBENEHUS B OBITY W TPYAOBOM JESATENBHOCTH B IIENAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOAHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHMS  OOIIEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOGUiIs U HAIpaBIEHHOCTU AajbHEHIIEro
o0yueHus.



COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B )KU3HU YETOBEKAa. XUMHS B CUCTEME HAYK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpocThie U COKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KomuectBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsi3p KOIIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MAcChl BEIIECTB. XUMHUUECKHe ypaBHeHUs. Knaccudukarms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOIIO/ICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW TPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCIOTOMN) SIBIICHUH, HAOII0ICHHE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3/elieHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJIENel MOJIEKY
(IIapOCTEPHKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BelecTBo. HaxokaeHue kuciopojga B mOpupojse, (GU3MYECKUe U XUMUYECKHUE
cBoiictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xuciopona. CrocoOsl



MOJIYYCHUSI KHUCJIOpOJa B JIA0OpAaTOpHH ¥ TMPOMBINIIEHHOCTH. KpyroBopoT
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoit 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHUE MapHUKOBOTO 3 (dexTa, pazpylieHue 030HOBOTO CIIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHusa. Kuciaorsl u conm.

Mounsipablit 00bEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBoMcTBAa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BO/bl. OCHOBAHMUS.
Poisib pacTBOpOB B MpHpo/ie U B KU3HU YesoBeKka. KpyroBopoT BOJbI B IPUPOJIE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosieoOpasyrome. HomeHknatypa OKcugoB. DU3MYECKHME W XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenkiarypa kucnor. dusndeckue u
XHMHMYECKHE CBoMcTBa KHUCIOT. Psan aktuBHocTt MeTauioB H. H. bekerona.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

XumuuecKkuit IKCnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupanue, paclio3HaBaHWE W U3YYEHUE CBOWMCTB KHUCJIOpPOJa, HAOII0/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpalleHus TopeHusl (Mokapa), O3HAKOMIICHHME C 00pa3liaMu OKCUJIOB U
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCJIEJIOBAHHE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),



UCCIIEIOBAaHUE 00pa3lOoB HEOPraHWYECKUX BELIECTB Pa3JIMYHBIX KIJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METajulaMH, PEaKUHW HEUTPAIHU3aLUH, IOIYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHME OJHOI0 MeTajlla IPYTMM M3 PAacTBOPA COJIM, PEILICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMme «BaxHeilmue Kinaccsl HEOPraHWYECKHX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. WU. MenageneeBa. CtpoeHne aroMoB. XHMMHYECKAasi CBS3b.
OKHCINTETbHO-BOCCTAHOBUTE/IbHbBIC PEAKIIUH

IlepBble MOMNBITKM KiIaccHU(UKALMM XUMUYECKUX d3JeMeHTOB. [loHsTHEe O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y THIPOKCHUBI.

[lepuomnueckuii 3axoH. [lepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnsl. DU3AYECKUM CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA WU
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepnomnueckori cucremsl [[. M. MengaeneeBa. XapaKTepUCTMKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxenuto B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTM W3MEHEHHUS paJhyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. . . MenneneeB — yd€HbId U
IPaKIAHUH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HENOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccsl okucaeHUs U BOCCTAaHOBIEHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropenue, peakiuy pa3ioKeHus, COeTNHEHHS).

Mexcnpeomemmunie ceéasu



Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISICTCS. 4epe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX
IOHATUM, TaK U MOHITUHU, SIBIIFOIIUXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTI'O LIUKJIA.

OO011e ecTeCTBEHHO--HAyYHbIE TIOHSTHS: HAyYHBIN (pakT, TUNOTE3a, TEOPHS,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOIbI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKAsI peaKI st

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /l.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUM CBOWMCTB
XMMHYECKUX DJJIEMEHTOB TME€PBBIX TPEX TMEPHUOJOB, KM, KalIbLHUS M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemecTBa: BHUJBI XMMHYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHU, TEHETUYECKAs CBSA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XuMA4eCcKuX peakiuii Mo pa3IndHbIM TMpU3HAKaM (10 YUCITY
U COCTaBy YYaCTBYIONIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
U3MEHEHUIO CTETNIEHENW OKUCIIECHUSI XMMUUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTalau3aTropa). JK30- U SHJOTEPMUUYECKUE PEAKIIHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XUMHUYECKOW PpEAKIUMU M IOJOKEHHE XUMHUYECKOIO
paBHOBECHSL.

OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBiienue YpaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUil C HKCIOJb30BAaHUEM METOJa
3JICKTPOHHOTO OajaHca.

Teopus 3IEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO cBsizu. CteneHs aucconuanuu. CHUIIbHbBIC U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiuu nonHoro oomMeHa. Y cinoBusi MpOTEKaHUs peakinii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JICUCTBUS paA3IUYHBIX (HAaKTOPOB, MCCIENOBAHUE AIIEKTPOMPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMU KHUCIOT, IIeJoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJIECTBUE € MeETAZIaMU, HEMETajlaMH, IeJioyaMu). XJIOPOBOJOPO/I.
ConsHass KHCIIOTA, XMMHUYECKHE CBOWCTBA, MOJy4eHHE, IPUMEHEHMe. [lelicTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHue u (Pu3MyecKkue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XuMuuyeckue cBorctBa. OKCHABI Cepbl KAK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kwucinora, (Qu3nUecKkue ¢ XHUMHYECKHEe CBOHCTBa (0OIIuMe Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUS Ha



cynb(ar-uon. HaxoxxneHue ceppl u €€ COCAMHEHUN B TPHUPOAC. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, paclHpOCTPaHEHHE B MPHUPO/IE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, MpUuMeHeHue. KauecTBeHHas peakiius Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoOpeHnii. XUMUYECKOE 3arpsi3HEHHE OKPY’KaIOIIeil cpe/ibl COeAMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue pocharoB B kauecTBE MUHEPAIbHBIX YIOOPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriiepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIydEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KUcaoTa u €€ coliv, ux (PU3nueckue U XMMHUUYECKUE CBOWCTRBA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHauanbHble TOHATUSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
IPOAYKThI UX TepepaboTku (OEH3WH), WX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: JKUPAX, OCIKaX, YIIIEBOJIAX — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢wu3nueckue H XHMHYECKHE CBOMCTBA, TIOJIYUCHHUE M
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcusie kpemuus (IV) u kpemHueBor kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOoH, Xkene300eToH. IIpobiieMpl 6€301aCHOTO HCITOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaKaOIIHEe (PUINYECKUE U XHUMUYECKHE CBOMCTBA
TaJIOT€HOB U HX COEJIUHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOYyIIIMBaHUsL caxapa IMoJ JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YCHUE XHUMHUYECKHUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIOJIeHUE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOChOpHBIX YAOOpEeHUH, MoIyyeHue,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3AUMOJICVCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MojiydeHue, coOupaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxHeime HeMeTamIbl U UX COCTMHEHUSY.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTalsioB. Metajuinueckasi CBSI3b U
METaJUIMYEeCKasi ~ KpUCTaIMuecKas  pemeéTka.  DJIEKTPOXUMUYECKUU  pAall
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TONYYeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY ¥ POMBIIINICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCUasl u



TUJIPOKCUZIBI HATpusi W Kaius. [IpuMeHeHue 1ENOYHbIX METAUIOB M HX
COCJIMHCHMHU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[Iepuonnueckoii cucremMe xumudeckux siemeHToB 1. M. Menneneesa, ctpoeHue
MX aTOMOB, HAX0XJICHUE B ITpUpoic. PU3NUECKUE U XUMHUYECKHE CBOMCTBA MATrHUS
U Kaiblius. Baxueline coequHEeHHS Kalblus (OKCHI, THIAPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. U. MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA aFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMHHMUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
. MengeneeBa, cTpoeHME aroma, HaxOXJIeHUE B mpupone. Dusznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCHabl, TUAPOKCHAbI U comu xkenesa (I1) u xenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEM B3aWMOJICUCTBUSL OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAKIMid HA MOHBI: MarHus, KajblUs, aJlOMUHUS, IIMHKA, KeJe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IMHKA, PEIIEHNE YKCIEPUMEHTAIbHBIX 3a/1a4 110 Teme «Baxknenmue
METAJJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4deHrue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu



Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAay4YHOT'0 1IMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilaccuuKanus, MEePUOAUYHOCTh, HAOMIOIEHHE,
OKCIEPUMEHT, MOJCTUPOBaHUE, HW3MEPEHUE, MOJEb, SBIEHUE, MapPHUKOBBIH
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJTYIPOBOJHUKHU, JUDICKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (U3MUECKUE BEIMYUHBI, CIAWHUIIBI W3MEPEHHS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaTbl, TOPHBIE MOPOBDI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOUN JIEITEILHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBE MpaBWJIaMHM W HOPMAaMHU TOBEJCHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO0 BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHXKEHUSAX W OTKPBITHSX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeNOBATEIbCKONW, TBOPYECKOM W JAPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE MPEJICTABICHUS O BEIIECTBE M XMMHYECKOW pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IPUPOTHOM CPEION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HaBaTEILHON, MH(POPMAIMOHHON M YUTATEIbCKON KYJIbTYphbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOEKTHOM H  HMCCIEN0BATEIbCKOU
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 podeccuil u Tpyaa pa3inyHOro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTMYECKU LEJIECOO0pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, NOHMMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
paBuil O€30M1aCHOTO MOBEEHUS MPU PabOTE C BEIIECTBAMU, a TAKXKE B CUTYaIIHSIX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOOJeM M IMyTEed UX PELICHHsS MOCPEJICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMeranpenMETHBIX pPE3yNbTATOB BBIICISIOT 3HAYUMbBIC IS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUW U3 ATUX MPEAMETOB (HOPMUPOBATH MPEACTABICHHE O IEJIOCTHOMN



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATH B3aWMOCBS3b C JIPYTMMH TMOHSATHUSMH), HCIOIB30BaTh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHAYKTUBHBIC, JCTYKTHUBHBIC, TI0 AaHAJIOTHH),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKN U3Y4aeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUCCKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWA, a Tak)Ke B KAdeCTBE OCHOBHI i (POPMUPOBAHHUS THIIOTE3BI IIO
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATETFHO MPOTHO3UPOBATH €T0 PEe3yNbTaT, (HOPMYIUPOBATH 0000IICHHS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MTOJIYIAEMYI0 U3 Pa3HBIX MCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE TPHUMEHSTh Pa3jIN4HbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uH(GOpPMAIIM ¥ COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX [IJISl BBITIOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeI0BATEIBCKON ACATENHHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
cymiecTBy  oOCykmaemMol  Tembl, (OpPMYyIUPOBAaTh  CBOM  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pE3yabTAaTOB BBIMOJIHEHUS XHMHUYECKOTO JKCIEpPUMEHTa (J1abopaTOPHOTO OIbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIUX MpoOJIeM Ha OCHOBEe y4€Ta OOMIMX WHTEPECOB W COTJIACOBaHUS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OINPEACTATh e JEATEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM  JCUCTBUM TNPHU BBINOJHEHUM 3aJaHUN C y4ETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI



JNEUCTBHM, crenuduyeckue g TPeAMETHOM o0mactd  «XHMHS», BB
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOyuenus B 8 kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, pEeaKIuu 3aMElICHUs, peakIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
AIpO aTOMa, DJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWUTalb, pPagUyC
aToMa, XUMHUYECKasi CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KaTHMOH, aHWOH, PAcTBOpP, MAacCOBas JI0Js BEIIECTBa
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHECHUSX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJIpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
00JbIIIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHUsS, KOTOPHIE HMEIOTCS B
tabmune «llepmomuueckass cucrema xumudeckux osiaemeHtoB JI. .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee YiClIO dJIEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPKAasi OMUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO »dJieMeHTa 10 Qopmyre
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

PUMEHSATh OCHOBHBIC OIEpaIliy MBICIIUTCIBHON JEATEIHPHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTU3aluio, KiIacCU(PUKAIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBCHHBIX CBS3CH — JUIsI M3YYCHUS CBOWMCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIJICHUE, HU3MEpPEHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIeN0BaTh  MpaBWIaM  I[OJIb30BAHUA  XUMHYECKOW  MOCYyJAOM U
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOPOJa), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xoHiy oOyuenus B 9 kJiacce npeIMeTHbIEC pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, SJEKTPOOTPHUIIATEIHLHOCTh, CTETICHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U



HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBHUTENb,  OKUCJIEHHE U  BOCCTAHOBJICHUE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakuuH, MpeaeiabHO AOIyCTUMAs
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHECHUN XUMUUYECKUX PEAKLINI;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBA3M (KOBAJCHTHAsl, WMOHHAs, MeETaJuIMuecKasi) B HEOPraHUYECKHUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJHBIX PACTBOpPaxX HEOPTAaHMYECKUX COCIMHEHUH, THUIT KPUCTATIMUECKOMN
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MenpeneeBa u
J€MOHCTPUPOBATh €ro TOHUMAaHUE: ONUChIBATh W XapaKTepU30BaTh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HauYeHUsI, KOTOPhIE MMEIOTCS B TMEpUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejenax MajiblX NEPUOJOB U TJIaBHBIX MOATPYINH C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W crenudUueckrue XUMHUYECKHE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIU;

COCTaBJSAITb YPAaBHEHUSI AJIEKTPOJMTUYECKOW JTUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTABJICHHUS JIEKTPOHHOIO OajlaHca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISTE OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M  MOJIIPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHMMHYECKOrO JJeMeHTa 10 Qopmyse
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

cOO0JII01aTh IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOJAUTH  PEAKIMH,  MOATBEP)KIAIONIME  KAYeCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMHI-,
uoaua-, kapoOboHat-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIlUN MBICTUTEIBHONU NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEMATU3allui0, BBISIBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA U
MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumenoBanmue .
Ne IIpakTuyec | O6opynosaHune BocnuTaTenbHbli (undposbie)
pa3ienoB H TeM KonTtpoibHbIe
n/n Beero KHe KOMMOHEHT oOpa3oBaTe/ibHbIE
NporpaMmbl padoThI
paﬁoTbl pecypcsl
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE OHATHUSA
XuMuUsI — BaKHast O6opynoBanue [Tatpuornueckoe
00J1aCTh Touxu Pocra: BOCIIUTAHUC, Bu6morexa POIILI
11 €CTeCTBO3HAHUA U 5 0 5 HoyTtOyxkH, AYXOBHO- (resh.edu.ru)
' NPaKTHYECKOM udposas HpaBCTBCHHOC, HOC Most mkona
JCTETUYECKOE,
myschool.edu.ru
JIeSITeIIbHOCTH nabopaTopus 1o S KOTOIHUCCKOE (my: )
YyeloBeKa XUMHH
O6opynoBanue [TarpuoTnueckoe
Touxu Pocra: BOCIMTAHHC, Bubnuorexa POIII
19 Berectsa u 15 L 0 Hoyr6yknu, AYXOBHO- (resh.edu.ru)
. HPAaBCTBEHHOE
XUMHUYECKUE PEAKIIUU udpoas p ’ HOC Mos mkona
ACTETUYECKOE,
myschool.edu.ru
nabopaTopus 1o S KOTOIHUCCKOE (my: )
XUMHAH
Hroro no pazneny 20
Pa3nen 2. BaxkHeiilune npeacTaBuTe M HEOPraHUYeCKUX BellecTB
O6opynoBanue [Tarpuoruueckoe
Touxu Pocra: BOCTIMTAHHC, bubnuorexa POIII
21 Bosayx. Kucnopoz. 5 0 0 Hoyr6yknu, AYXOBHO- (resh.edu.ru)
' ITousaTHE 00 OKCUIAX udposas HPaBCTBCHHOC, LOC Mos mikona
3CTETUYECKOE,
myschool.edu.ru
nabopaTopus 1o SKOTOIHUECKOE (my )
XUMHH




ObopynoBanue [Tarpuornueckoe
Touku Pocra: BOCINTaHHC, Bbubnmorexa POIII
25 Bonopoa.Ilonsrue o 8 HoyT0Oyxku, AYXOBHO- (resh.edu.ru)
. HPABCTBEHH
KHCJIOTax U COJIIX udpoas PaBCTBEHHOC, HOC Most mkona
ACTETHUYECKOE,
myschool.edu.ru
naboparopus 1o S KOTOIHUCCKOE (my: )
XUMHAH
O6opynoBanue [Tarpuotnueckoe
B p Touku Pocra: BOCIUTAHKC, bubmmoreka POIII
ona. PactBopsr. )
23 - 5 P 5 HoyTOyKkH, AYXOBHO (resh.edu.ru)
. HSTH
0 oo udpoBas HpaBCTBCHHOC, OC Mos mkona
OCHOBAHUSX JCTETUUYECKOE,
myschool.edu.ru
nabopaTopus 1o SKONOIHYECKOS (my: )
XUMHH
O6opynoBanue [TarpuoTtnueckoe
0 Touxu Pocra: BOCIMTAHHC, Bu6nuorexa POIII
CHOBHBIE KJIaCChI -
24 1 Hoyt0yxu, AYXOBHO (resh.edu.ru)
. HEOPTaHUYECKUX
eopra eic npoBas HPaBCTBEHHOE, 1HOC Mot mkona
COCIMHEHU I ACTETHUYECKOE,
myschool.edu.ru
nabopaTopus 1o S KOTOIHUCCKOE (my: )
XUMHAH
HWroro mo pazneny 30
Pa3nen 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema
xummn4yeckunx 3jeMmeHToB JI. U. MenaeneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsizb. OKNCJINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU
[Tepuognueckuit O6opynoBanue [Tatpuornueckoe
3aKOH U Touku Pocra: BOCIIMTaHHE, Bu6nuorexa PIIII
31 [lepuonuueckas ; HoytOyxkw, AYXOBHO- (resh.edu.ru)
. HPAaBCTBCHH
CHCTEMA XUMHUYECKUX uudponas PaBCTBEHHOC, HOC Most mkorna
U 5 JCTETUUYECKOE, (myschool.edu.ru)
anementos /[I. 1. smadboparopus 1o >KOTOIHUECKOE -eau.
Menene-eBa. XUMHH




Crpoenue atoma

O6opynoBanue [Tarpuornueckoe
Xnumudeckas CBI3b. Touku Pocra: BOCIIMTAHHC, Bu6morexa POILI
3.2 OKHUCIIUTENBHO- 8 HoytOyxw, AYXOBHO- (resh.edu.ru)
' BOCCTaHOBUTEIIbHbBIE udpoas ng:;;i:gf&e’ HHOC Most mixorna
’ myschool.edu.ru
peaKIuu nabopaTopus 1o SKOIOFHICCKOR (my: )
XUMUHN
Hroro no pazueny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KUIIACC

KonunyecrBo yacos DJIeKTPOHHbIE
HaumeHoBanue .
Ne IpakTnyec | ObopyaosaHue BocnuTaTenbHblii (uudgposrbie)
pa3aeyIoB H TeEM KoHnTpoJbHbIe
n/n Bcero KHe KOMMOHEHT o0pa3oBaTesibHbIE
NMPOrpaMMbl padoTsbI
padoThbI pecypcbl
Pa3nen 1. BemecTBo M XMMHUYecKkHe peaKkiun
O6opynoBanue [Tarpuotuueckoe
IToBTOpeHue u Touku Pocra: BOCIIMTAHHE, Bu6mmorexa POIILI
11 yriay6ieHye 3HaHUi 5 N 0 HoytOykH, AYXOBHO- (resh.edu.ru)
' OCHOBHBIX Pa3/Ie/ioB undpoas HpaBCTBCHHOC, HOC Most mikorna
ACTETUYECKOE
’ myschool.edu.ru
Kypca 8 kiacca naboparopus 1o SKOIOFHUECKOe (my: )
XUMHH
O6opynoBanue [Tarpuoruueckoe
OcHOBHEBIE Toukn Pocra: BOCITMTAaHUC, Buomuorexka POIII
19 3aKOHOMEPHOCTH A 0 0 Hoyt6yku, AYXOBHO- (resh.edu.ru)
. HPaBCTBEHHOE
XAMHUYECKUX nudponas P ’ HOC Most mmkona
ACTETUUYECKOE,
= myschool.edu.ru
peaxiuit naboparopus 1o S KOTOIHUECKOE (my: )
XUMHAH
O6opynoBanue [Tarpuotuueckoe
DNEKTPOIUTHYECKAS
e — Touku Pocra: BOCITMTAHHC, bubnuoreka POIII
13 < ' 8 1 1 HoyTtOykH, AYXOBHO- (resh.edu.ru)
. MMUYECKHE unpoBas HPaBCTBEHHOE, 1IOC Mos mkona
€aKIUU B ACTETUYECKOE
P 71abopaTopus 1o ’ (myschool.edu.ru)
pacTBopax JKOJIOTHYECKOE
XUMHH
Hroro no pazgeny 17
Pasnen 2. HeMeTasibl M UX coeTUHEHUSI
2.1 OOGmmas 4 0 1 O6opynoBanue [Tarpuornueckoe | Bubnuorexa PO




XapaKTepUCTUKA Touxu Pocra: BOCITUTaHMUE, (resh.edu.ru)
XHMHYECKHIX HoytOyxu, JIyXOBHO- HOC Mos mxomna
anemeHToB VIIA- nndpoas HPaBCTBEHHOC, (myschool.edu.ru)
rpynmnsl. ['amorenst 1nabopaTopus Mo 9CTETUICCKOEC,
IKOJIOTUIECKOe
XUMHHU
rast OpyIOBaHHE aTPUOTHYECKOE
06 O0opy. ITarp
XapaKTEPUCTHKA Touku Pocra: BOCIIMTaHHE, bubmuorexka POII
5 XUMHYECKHX 6 0 Hoyt6yku, AYXOBHO- (resh.edu.ru)
' sneMeHToB VIA- udposas ?gj:;;g:gf&e, [HOC Mos mikona
& ’ myschool.edu.ru
rpymmet. Cepa u et n1aboparopus 1o 9KOJIOTUIECKOe (my )
COETMHEHUS XAMHHA
O6mas Ob6opynoBanue [TaTpuornueckoe
XapaKTepUCTUKA Touku Pocra: BOCIIUTaHUE,
XUMHUYECKUX Hoyt6yxku, TyXOBHO- bubmorexa POIII
HPABCTBEHHOE (resh.edu.ru)
2.3 aneMeHToB VA- 7 1 udpoBas ’ OC M
A 5 JCTETUYECKOE, 0 051 LIIKOJIA
TPYIIRL A3OT, J1abOpaTOpHA HO IKOJIIOTUIECKOe (myschool.edu.ru)
dbocdop u ux XUMUHU
COEIMHEHUS
OO6mast O6opynoBanue [TaTpuoTtnueckoe
XapaKTepUCTUKA Touku Pocra: BOCIHTaHHE,
XUMHUYECKUX Hoyt6yKkH, JYXOBHO- bubnuorexa POII
2.4 snemeHToB |VA- 8 2 wudposas HPABCTBEHHOE, (resh.edu.ru)

. vy 5 JCTETUUYECKOE, LHOC Mos mikona
TPYIIEL JIepoILH fTADOPATOPUA TIO | 5yomormueckoe | (myschool.edu.ru)
KPEMHUI U HX XUMHHU
COCTMHEHUS

Hroro mo paznery 25

Pa3nen 3. MeTanibl 1 X COeAMHEHUS
3.1 OO01ue cBoMCTBa 4 0 O6opynoBanue [Tatpuotnaeckoe | Bubmmorexa PIIII




METaJlIIOB Touku Pocra: BOCIIHTaHUE, (resh.edu.ru)
Hoyr6ykn, JTyXOBHO- HOC Mos mxomna
nndpoas HPaBCTBCHHOE, (myschool.edu.ru)

ACTETUYECKOE,
naboparopus 1o
IKOJIOTUIECKOe
XHUMHUU
O0opynoBanue [TaTpuorndeckoe
BaskHeiimue Touxu Pocra: BOCIIUTAHHC, bubnmorexa POIII
3.2 16 5 Hoyt6yku, AYXOBHO- (resh.edu.ru)
. METaJUTbI U UX 1pposas HPaBCTBEHHOE, 1IOC Most mkomna
COEIMHEHUS ICTETHYECKOE
’ myschool.edu.ru

naboparopus 1o S KOTOIHUCCKOR (my: )
XUMHUHU

Hroro no pazneny 20

Pa3nen 4. Xumus 1 OKpyKaomas cpeia
OO6opynoBanue [Tarpuotnyeckoe
Bemectsa i Touxn Pocra: BocrnuTanue, Bubnmorexa POIII
41 3 0 Hoyr6yku, AYXOBHO- (resh.edu.ru)

. MaTepHasbl B )KU3HU wndposas HPaBCTBEHHOE, LIOC Mos mkona

YeJIoBeKa ICTETUYECKOE

’ myschool.edu.ru

naboparopus 1o S KONTOIHUECKOE (my: )
XUMHUN

Hroro mo pazneny 3

PesepBHOE Bpems 3 0

OBIIEE KOJIMYECTBO

YACOB I10 68 7

[MPOIT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkuinonepHoe 00111ecTBO
«M3parenscTBO «IIpocBeeHue
* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00I11eCTBO

((HBI[&TGJILCTBO «HpOCBGHleHI/IG»

METOAUYECKHUE MATEPHUAJIbI JJIAA YUUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

bubnuoreka POII (resh.edu.ru)
HOC Mos mikona (myschool.edu.ru)

OoopynoBanue I{O ecTecTBEeHHO-HAYYHOI M T€XHOJIOTHYECKOM
HanpasjeHHocTel « Touka Poctay»

MBOY «CugopoBckasi IK0JIa»

1.HoytOyk Rikor - 4 mryku

2.Habop 1o 3aKkperieHUI0 U3y4aeMbIX TEM IO MPEIMETHBIM 00JIaCTsIM OCHOBHOT'O
obmero oopazoBanus (st OI'D o xumun):

3.Iludpoas naboparopus mo Xumun « Touka Poctay



2. KoMILIeKTHOCTH

1. Becsi naboparopHsie 200 r 1 mrT.
2. CripToBKa 1a00paTopHas 1 .
3. BopoHKa KOHHYECKas 1 1.
4, CrexIAHHAA MAJI0YKa 1 wr.
5. ITpobupka (d=14 mm, h=120 mm) 10 mT.
6. [Tanodxa cTeKIAHHAA 1 wrT.
7. Crakas BeIcokuii ¢ HocukoM BH-50 ¢ meTkoH 2 1WT.
8. Lwmnzp u3meputenbHbi 2-50-2 1 o,
9. [lItatus (moacTaBKa) [ npodupok Ha 10 ruésn 1 mr.
10. Jlepsarens A1 NpOOHPOK 1 .
11. lImarens (10%keuKa s 3a00pa BEIIECTB) 2 mT.
12. Pa31aTOYHbIH JIOTOK 1 .
13. Ha6op 13 6 ¢maxonos 1o 100wt uia XpaHeHUA
pacTBOpPOB ¥ PEaKTHBOB 5 xoMILy
14. HaGop n3 6 ¢urakonos 1o 30 M Uis XpaHEHUA
PacTBOPOB U PEAKTHBOB iOKOMH
15. Lswisp m3MepHTebHbli ¢ Hockkom 1-500 2 WT.
16. Crakan Boicokui 500 M 3 IIIT.
17. Habop épiuuKoB Jis MBITBSA MOCY/bI 3 .
18. Xanar i - m} -
19. Pe3uHOBbI€ IIEPYATKH XHMHIECKHE CTOMKHE T I LLIT.
20. 3amuTHEIE OYKH ‘ 1011(;1
21. Bymara ¢uisTpoBaIbHAA ; 33T
22. CnupT 3THIOBBIHA :
23. Habop peakTuBOB B COCTABE!
| 1Nnr
5. Y‘IEBHO-ILEMOHCTPAL{I/IOHHLI?I CTEH/
«IUDPPOBAS JABOPATOPUS IO XUMMUMU VilLaby (4 mr):
Ne HammenoBanmue Koa1-B0
n/n
1 |becunoBOOHON MVIBTUIATYHUK C 3-MA BCTDOCHHBIMHU JAaTYNKAMU 1 mT.
2  JlaTYMK OOTUYECKOW IUIOTHOCTH (JNIMHA BOIHEL 525 - 550 um) 1 mr.
3 |HaGop 1abonaTopHON OCHACTKU 1 KOMILL
4 Kabenr USB coenuHuTenbHBIN 1 T,
5  BapsanHoe vernoiicTBo ¢ kabdbenem MiniUSB 1 mr.
6 |Amanrep Bluetooth Bepcun He Huxe 4.1 Low Enerav 1 1.
7 [KpaTkoe DVKOBOIJICTBO MO AKCIUIVATAIINA 1 mr.
8  [IpnornammHoe obecrneyenue Ha hiaen-HOoCUTEIE 1 1T,
9 Meromnueckne peKOMEHIANH 110 nabote ¢ nnudpoBoiil 1abonaropuei |l mir.




10 [Macnopt «Iludpopas nadoparopud mo xumuu VilLaby 1 mr.



JIOKYMEHT MOAMNWUCAH SMEKTPOHHOM NOAMUCHIO

MYHULUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE NPSI30BELIKOrO MYHULIMMAJIbHOIO OKPYTA
BOHOFOACKOVI OBJIACTU "CUAOPOBCKAS LUKOJIA", 3uMyHa TaTbsiHa
AnekcaHapoBHa, [iupektop
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