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I[aHHaH mnporpamMmma CoCTaBJicCHa B COOTBCTCTBUM CO CICAYIOIIMMHU HOPMAaTHBHBIMHA

AOKYMEHTaAMMU:

v

v

®denepanbHbIM 3ak0HOM «O0 oOpazoBannu B Poccuiickoit @enepamum» ot 29.12.2012 Neo
273-D3 (B 1eHCTBYIOIIEH PEAAKIIUN);

ITpuka3om MunucrepcTBa obpasoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012
Ne 413 «O0 yTBepkIeHUU W BBEACHHM B JICHCTBUE (elepalbHOTO TOCYIapPCTBEHHOTO
00pa30BaTEeNBLHOTO CTAHAPTA CPETHETO O0IIEero 0Opa3oBaHUY;

[Tpukazom MunucrepctBa npocseuienns PP or 3 centsiops 2019 Ne 465 «O6
YTBEP)KJICHUHM TI€PEYHS CpPEACTB OOYYEeHHS U BOCIHTAHHS, HEOOXOAMMBIX IS
peamzanuu 00pa30BaTENLHBIX MPOTPaMM HAYalbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpeaHero obmero o0pa3oBaHusi, COOTBETCTBYIOLIMX COBPEMEHHBIM YCIOBUSAM O0y4eHUS,
HEOOXOMMOTO0 TIPU OCHAIIEHHH OO0IIe00pa30BaTeNbHBIX OpraHu3alMidi B LEJIX
pealiM3aliii  MEpOMPUSTUN 1O COJNCHCTBUIO CO3JaHMIO B CyObekTax Poccuiickoit
@enepanuu  (MCXOAs W3 MPOTHO3UPYEMOW  IMOTPEOHOCTH)  HOBBIX  MECT B
00111€00pa30BaTENbHBIX OPTaHU3AIMAX, KPUTEPUEB €ro (OPMUPOBAHUS U TPEOOBaHUH K
(YHKIMOHATLHOMY OCHAIIEHUIO, @ TaK)Ke HOPMaTHBAa CTOMMOCTH OCHAIIECHHUS OJHOTO
MecTa 00y4aromerocsi yKa3aHHbBIMU CPEJCTBAMU O0Y4EHUS M BOCIIUTAHUS;

[Tpukazom Munnpocseuieans Poccun ot 20 mas 2020 r. Ne 254 «O6 yTBepkIeHUU
¢benepanbHOro mepedHsi yueOHUKOB, JOMYUICHHBIX K HMCIOJIB30BAHUIO MPU pPEATU3ALUN
MMEIOIINX TOCYJAapCTBEHHYIO aKKPEIUTAIUI0 00pa3oBaTeIbHBIX MPOrpaMM HAaYalbHOTO
o0IIero, OCHOBHOrO 0OIIEro, cpeaHero ooOmero o0pa3oBaHUs OpraHU3aAIMIMU,
OCYIIECTBIISIOUIMMH 00pa30BaTEIbHYIO JESITEIHHOCTDY;

[Mpukazom Munnpocsemenus Poccun ot 23 aekabpst 2020 r. Ne 766 «O BHeceHuH
M3MEHEHHH B (eepabHbIN NepeueHb Y4eOHUKOB, JOMYIIEHHBIX K UCIOIb30BaHUIO TIPU
peanu3aly  HMMEIOMIMX TOCYNApCTBEHHYIO akKKpenuTanmuio 6  0Opa3oBaTeNbHBIX
MporpaMM HadajabHOro OOIIEero, OCHOBHOTO OOIIEro, cpenHero oodmiero oOpa3oBaHWs,
yTBepKAeHHbIN pukazoM Munnpocsemienus Poccun ot 20 mast 2020 1. Ne 254y;
[TpumepHO#T OCHOBHOI 00pa30BaTENBLHOM MPOrpaMMON CPEIHET0 OOIIero 00pa30BaHMS,
BHECEHHOH B peecTp OCHOBHBIX 00pa3oBaTelbHBIX MNPOTpamMM,  OJOOpEHHBIE
denepanbHBIM  y4eOHO-METOUYECKUM OOBEIMHEHHEM MO 00meMy 00pa3oBaHUIO
(mpotoxon ot 28 utoHs 2016 1. Ne2/16-3);

Konuenuueil npenogaBanus y4eOHOro mpeamera «XuMHS» B 00pa30BaTENbHBIX
OpraHu3anusax Pocculickon ®depnepanuu, peanu3yrmux OCHOBHBIE
obmeoOpazoBarenbHbie mporpammbl (yTB. Pemenuem Kommernn MuHnpocBemeHus
Poccuu, nmporokon ot 03.12.2019 Ne T1K-4BH);

v" OCHOBHOM 00pa30BaTEILHON MPOrpamMMoii cpeanero obiero odpasoanus MOV «Jluei
No31».

Y4eOHO-MeToAuYeCKUIl KOMILJIEKC.
Astop nporpammel: H.H. I'apa «Xumus. Pabouune nporpammel. [IpenmeTHasnuHus

yuebnukoB I'.E. Pynsutuca, @.I'. ®enpamana. 8-9 knaccer. ®I'OC», M.,
«IIpocsemenuer, 2020.

YueOHuk s obmieoOpasoBarenbHbix opranumszammii: [.E. Pymsutuc, ®@.I'. denpaman

«Xumust 9 knaccy, 6a3oBbiid ypoBeHb, M., «I[Ipocemenney, 2020.

OcHoBHas1 1eJIb MPOrPpaMMBbl: YCBOCHUE COJIEPKAHUS IIpeaMeTa « XUMHUA» U TIOCTHKEHNE

IUIaHUPYCEMBIX PE3YJILTATOB O6y‘-IeHI/I5I B COOTBCTCTBUH C Tpe6OBaHI/I5IMI/I, YCTaHOBJICHHBIMHA

®enepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM CPETHETO OOIIEeTo



oOpa3oBaHwUs.
['maBHBIMM 3a1a4aMU pEAIU3ALUU IPOIPAMMBI SBIISFOTCS:

— OCBOCHME 3HAaHMM O XMMHUYECKOM COCTAaBISAIOLICH €CTECTBEHHOHAy4YHOW KapTUHBI MUpAa,
BAKHEUILINX XUMUYECKUX MOHATHI, 3aKOHOB U TEOPHIA;

— OBJIAZICHUC YMCHUAMU IMPUMCHATH MOJMYYCHHBIC 3HAHUA IJIA 0OBsICHEHNS pa3H006pa3HHx
XUMHYECKUX SIBJICHHMM W CBOMCTB BCUICCTB, OLICHKHU POJIM XHUMHU B PA3BUTUHU COBPCMCHHBIX
TEXHOJIOTHH U IMOJIYUYCHHUHN HOBBIX MaTCPpHUAJIOB;

—  Ppa3BHUTHE TO3HABATEIIbHBIX WHTEPECOB M MHTEJUICKTYaIbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITEJIFHOTO TPHUOOPETEHUS! XUMHUYECKUMX 3HAaHUM C WCIOJb30BAHUEM Pa3IMYHBIX
MCTOYHHUKOB MH(OPMAINH, B TOM YHCIIE KOMITbIOTEPHBIX;

—  BOCIUTaHHE YOEXKJEHHOCTH B TIO3UTHBHOM pPOJIM XHUMHHM B IKU3HH COBPEMEHHOTO
o0ImecTBa, HEOOXOAMMOCTH XHMMHMYECKH T'PAaMOTHOTO OTHOLICHHS K CBOEMY 3JI0POBBIO H
OKpY>KaloIen cpeze;

—  TpUMEHEHHE MOJYUYCHHBIX 3HAaHUH U YMEHHH U1t 0€301MacHOr0 MCIIOIb30BaHUS BEIIECTB U
MaTepHaJIOB B OBITY, CETLCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 33/]a4 B
MOBCETHEBHOM JKM3HU, NMPEAYNPEXKICHHUS SBICHUN, HAHOCAIIMX BPEI 3A0POBBIO YEJIOBEKAa M
OKpY>Karolllen cpene.

YueOHblii mnpeaMer «XHUMHSD» SBISETCS YacThIO OCHOBHOM  00pa3oBaTeinbHOMN

nporpammbl  cpeaHero ooOmero oOpasoBanuss MOY «Jlumeir Ne31». B cucteme oOmiero
o0pazoBaHus «XUMHUS» SBIAETCS Y4EOHBIM MPEIMETOM, KOTOPBI BXOJIUT B COCTAB MPEAMETHOM
obmactu «EcrecTBeHHO - HayuHble ipeameTsy (PI'OC 000, 8-9 knaccel). YpoBeHb OCBOCHHS
yaebHoro mpeamera B cootBeTcTBUU ¢ PI'OC cpennero obmiero obpa3zoBaHHs - 0a30BBIN.
VYuebubm manoM MOY «Jluneii Ne31» Ha u3yuenue npeamera «Xumus» Ha 0a30BOM ypOBHE
otBezieHO B 9 kimacce 102 y4ueOHbIX yaca (mo 3 yaca B Helemnio). B mporpamme mpeaycMoOTpeHo
pe3epBHOE  yueOHOE  BpeMs, KOTOpO€ MOXKET OBITb  HCIOJb30BAaHO  yYAaCTHHUKAMU
00pazoBaTeNbHOrO MpoIecca B IeNsX ((OpMUPOBAHHS BAPHATUBHOM COCTABJISIONICH COIEpIKaHUS
JaHHOU paboueil mporpaMmBsl.
Xumudeckoe 00pa3oBaHUE B ILIKOJIE SIBISETCS 0a30BBIM IO OTHOIICHHIO K CHUCTEME OOIEero
XHMUYECKOTO 00pa3oBaHMs, MOITOMY Ha CBOEM YpPOBHE OHO peallu3yeT MpUCYIIUe oOIeMmy
XHMUYECKOMY OOpa30BaHHIO KIIIOYEBbIE IEHHOCTH, 7 KOTOpBIE OTPAXKalOT TOCyAapCTBEHHBIE,
OOIECTBEHHBIE W WHAWBUIYAIbHBIE MOTPEOHOCTH. DTHUM ONPEAEISIeTCS CYIIHOCTh OOmIei
CTpaTerud 0OydeHUs], BOCIIUTAHUS U Pa3BUTHs 00y4aroIUXCs CpeACTBaMHU Y4eOHOTrO IpeaMera
«XUMHUD».

JIu4HOCTHBIE, MeTaNpe/IMeTHbIE U NPEIMEeTHbIE Pe3yJIbTATHI 0CBOEHHS Y1eOHOT0
npenMera «Xumus» B 9 Kiacce.
JIMYHOCTHBIMU  pe3yJIbTaTaAMM  OCBOCHHUsI mpeamera «XHMHUS»  SIBISIOTCS
CIIEYIOIIIE YMCHUS:
v 0CO3HAaBaTh EIAMHCTBO M MLEJIOCTHOCTh OKPYXAlOIIEr0 MHpa, BO3MOXKHOCTH €ro
MO3HABAEMOCTHU M O0BSICHUMOCTH Ha OCHOBE JOCTHIKCHUI HAYKH;
v/ CTPOHTH COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHUE HA OCHOBE M3yUYCHHBIX (DaKTOB;
v’ 0CcO3HaBaTh MOTPEOHOCTH U TOTOBHOCTH K CaMOOOPa30BaHHUIO;
4 OLICHUBATDb MOBCACHUC C TOYKU 3PCHUA XUMHUYECKOH 0€30IMacCHOCTH U KU3HEHHBIE CUTyallun
C TOYKHM 3peHHs 0e30MacHOro o0pasa >KM3HU U COXPaHEHUS 310POBbS;
v pOpMHPOBATH 3KOJOTHUECKOE MBIILICHHE;
v/ 0CO3HAaBaTh COBPEMEHHOE MHOroOoOpa3se THIIOB MHPOBO33PCHHS, OOIECTBEHHBIX,
PENUTHO3HBIX, ATCUCTUYECKUX, KYJIbTYPHBIX TPAJULIMM, KOTOPHIE ONPEACISIOT pa3HbIC



0OBSICHEHUS IPOUCXOJIAIIETO B MUPE;

v/ YYUTHCS MPU3HABATH MPOTHBOPEUYUBOCTH M HE3ABEPIICHHOCTh CBOMX B3IUISIOB HA MU,
BO3MOKHOCTh MX W3MEHEHUS, YYHUTBhCS HCIOJb30BATh CBOM B3MVIAABI HAa MHUpP JUIA
OOBSICHEHUS] pa3IMYHBIX CHUTYallMi, pPELICHUS BO3HHUKAIOIIUX NpOoOJIeM W H3BJICUCHHS
KU3HEHHBIX YPOKOB;

v/ 0CO3HaBaTh CBOM WHTEPECHI, HAXOJUTh M HM3y4YaTh B YYCOHHKAX MO Pa3HBIM IPEaMETaM
MaTepHall, MMEIOLIN OTHOIIIEHHE K CBOUM MHTEpEcaMm;

v\ HCIONB30BaTh CBOM HMHTEPECHI JUIi BBIOOpAa HWHIMBHIYaJbHOH 0Opa30BaTENLHOM
TPAeKTOPUH, TMOTCHUUAIBbHOW Oyaymield mpodeccud M COOTBETCTBYIOLIETO MPO(UIBHOTO
o0Opa3oBaHus;

v’ 1proGpeTarh OIBIT yYacTHsl B J€JaX, IPHUHOCSIIUX MTOJIb3Y JIFOISIM;

v YUUTBCS CaMOCTOSTENHHO BBHIOMUpATH CTHIIb IIOBEJICHUS, TMPUBBIYKH, OOECIIEUUBAIOIINE
0e3omacHbIil 00pa3 )KM3HU M COXpPAHEHHE 3/I0POBBSI — CBOETO, a TAKXKe ONU3KUX JIIOJCH U
OKpY KaIOIINX;

v YUUTBCS CaMOCTOSTENHHO MPOTUBOCTOATH CHUTYAIUSIM, MPOBOIMPYIOIIAM HA MOCTYIIKH,
KOTOPBIE YIPOXKAIOT 0€301MaCHOCTH U 3/I0POBBIO;

v/ BBIOMpATh TOCTYIKH, HAIEJICHHBIC HA COXPAHCHHE W OEPEeKHOE OTHOUIEHHE K MPHPOJIE,
0CcOOEHHO XUBOH, U30erasi MPOTUBOIMOJIOKHBIX MOCTYIKOB, TIOCTETIEHHO y4ach U OCBauBas
CTpPaTETHI0 PAIIMOHAIBHOTO MTPUPOIOTIONH30BAHHUS;

v\ yuuTbes  yOexmarth JPYruX JOAei B HEOOXOJMMOCTH  OBIIAJCHHs  CTpaTeruei
paMoOHATBFHOTO PUPOAOIIOIH30BAHNUS;

v/ HCIOJIB30BaTh SKOJIOTHYECKOE MBIIUICHUE JIJIsk BBIOOPa CTpATeru COOCTBEHHOTO MOBEICHHS
B Ka4eCTBE OJTHON M3 LIEHHOCTHBIX YCTaHOBOK.

MeTanpeaMeTHbIe pe3yJibTaThl:

I. YMeHue CaMOCTOSITEIbHO MJIAHHPOBATH NYTH AOCTHKEHUSI Meideidl, B TOM 4YHcCIe
aJbTePHATUBHBIC, OCO3HAHHO BBHIOMpaTh HauOoJsee 3(PexTUBHBIE CNOCOOBI pelIeHHSA
Y4eOHBIX U MO3HABATEJIbHBIX 3a/1a4

1.1 | Mcnonb3oBaTh ecTeCTBEHHO-HAYYHbIE METO/IBI TO3HAHUS, B TOM YHCIIE HAOIIOACHHE,
H3MepeHune, MOJETUPOBAaHUE, IKCTIEPUMEHT (PealIbHBIN U MBICIICHHBIH )

1.2 | CnenoBath npaBuiIaM MOJL30BaHUS XUMUYECKOH MOCY0H U 1TAO0OpaTOpHBIM 000pyI0BAaHUEM, a
TakKe MpaBUiaM OOpAIIECHHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMH TI0 BHITIOJIHEHUIO
71a00PaTOPHBIX XUMUYECKHUX OTIBITOB TI0 TTOJYYSHHUIO B COOMPAHUIO Ta3000pa3HbIX BEIISCTB
(aMMUaKa U yTJIEKHCIIOTO ra3a)

1.3 | TTnanupoBaTh ¥ MPOBOANTEH KAYECTBEHHBIC PEAKIINHU JJIsl PACTIO3HABAHMS M3YUYCHHBIX BEIICCTB,
KaTHUOHOB M aHUOHOB (XJIOpHJ-, OpOMUJ-, HOIUA-, Cylb(aT-, kKapOoHaT-, chimKar-, docdar-
AQHWOHBI, THJIPOKCUJI-UOHBI, KATUOHBI aMMOHMSI, MarHus, KaJbIlUs, AIFOMUHUSA, Kene3a(2+) u
(3+), memu(2+), IMHKA, TPUCYTCTBYIOIINE B BOJIHBIX paCTBOpax)

2. YMeHnue omnpeaeiasiTb MNOHSTHS, C€O31aBATh 00001IeHHsl, YCTAHABJIUBATHL AHAJOTUM,
KJIaccu(puUMpoBaTh, CaMOCTOSITEJIbHO BBIOUPATH OCHOBAHMS W KPUTEPUH JJIsl
KJIaccu(puKanny, YCTAHABJIUBATH NPUYMHHOCIECTBEHHbIE CBSI3M, CTPOUTH JOTHYECKHUE
paccy:KIeHusi, 1eJIaTh YMO3aKJI4YeHUus1 (MHAYKTUBHbIE, JeAYKTUBHbIE U M0 AHAJOTUHN) U
BbIBO/IbI

2.1 P ACKPbIBATh CMBICJT OCHOBHBIX XUMUYCCKUX HOHHTI/II;'I, HUJUTIOCTPUPOBATHL UX B3aMMOCBA3b U
NPUMCHSATDH 3TH MMOHATHA NIPHU OTIMCAHUN CBOMCTB BCIICCTB U UX npeBpameHHﬁ




2.2

OnpenensiTe BaJEHTHOCTh U CTEMNEHb OKUCICHUS XMMHYECKHX 3JIEMEHTOB B COCAMHEHUSX
Pa3IUYHOr0 COCTaBa; MPUHAICKHOCTh BEIIECTB K OMpeneIEHHOMY KIacCy COCIMHEHUI; BUIbI
XUMHYECKOU CBS3M (KOBAICHTHOW, MOHHOMN, METAJIUTMUECKON) B HEOPTaHMUECKUX COCTUHCHUSX;
3apsA] MOHA; XapaKTep Cpeabl B BOIHBIX PACTBOPAX KUCIOT U HIENOYEH, TUIT KPUCTAILTHYECKOM]
peIETKN KOHKPETHOTO BEIIeCTBa

23

OOBACHATE 06HII/IG 3aKOHOMCPHOCTU B H3MCHCHHUU CBOMCTB XMMHYECKHX DJIEMCHTOB U HX
COGHI/IHGHI/Iﬁ B IIpCACiiaX MaJlbIX NICPUOJAOB U I'NIABHBIX IMOATrPYIIT C y‘IéTOM CTpOCHHA UX aTOMOB

24

KJ'IaCCI/I(bI/ILII/IPOBaTI) XUMHUYCCKUEC 3JIEMCHTDBI, HCOPraHMYCCKUE BCIIECCTBA, XUMHUYCCKNUE pCaKIUU
(HO qucily MW COCTaBy YUYACTBYHOIIMX B pE€aKlunW BCHICCTB, MO TCIIJIOBOMY 3(1)(1)6KTy, 110
M3MCHCHMIO CTCIICHEH OKMCICHHUS XUMHYCCKHX SHCMGHTOB)

2.5

XapaKTepI/BOBaTI) (OHI/ICLIBaTL) 06HII/IG XUMHYCSCKHE CBOMCTBA BCILIECTB PA3JIMIHLIX KJIaCCOB,
MOATBEPKAAA 3TO ONMHMCAHUC ITPUMEPAMU MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/If/i
COOTBCTCTBYIOIIUX XUMUUYCCKUX peaKHI/If/i

2.6

HpOFHOSHpOBaTL CBOMCTBa BCIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BOBMOXKHOCTD IMPOTCKAHN |
XHUMHUYCCKHUX npeBpameHHﬁ

2.7

OOBSCHATH M MPOTHO3UPOBATH 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEAKIMU OT pa3uyuHbIX
(haxTopoB

YmMmenne co31aBaTb, IPUMEHATDb U l'lpCOﬁpIBOBbIBaTb 3HAKH U CHMBOJIbI, MOACJIH H CXEMBbI
AJIAA pelICHUSA y‘lCﬁHBIX H MMO3HABATE/JIBbHBIX 3a1a4

3.1

Hcnons30BaTh 3HaKU U CUMBOJIBI JJIS (1)I/IKCEILII/II/I PE3yIbTATOB Ha6J'IIOHeHI/If/'I, COCTaBJICHUA
(bOpMyJ'I BCIICCTB U ypaBHeHI/Iﬁ XUMHNUYCCKHX peaKuHﬁ, 3allMCH JaHHBIX yCHOBI/Iﬁ 3aJa4

3.2

Hcnons3oBaTh 0603Ha‘[eHI/IH, HUMCIOIIMECA B HepI/IOHI/I‘IeCKOf/i CUCTEMEC U Ta6m/1ue
pPacTBOPUMOCTU KHUCJIOT, OCHOBAHHUU M COJICH B BOJEC 1JIs1 BBIITOJTHCHUSA 3aHaHI/Iﬁ

33

Breraucusars OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAacCChbl BCIICCTB; MACCOBYIO JOJIIO|
XUMHYCCKOI'0 3JIECMCHTA B COCAMHCHNNU; MAaCCOBYIO JJOJIIO BCUICCTBA B PACTBOPC

34

[IpoBOaNTH pacu€Thl MO YpaBHEHHSIM XUMHUECKON PEaKIiK: KOJIMYeCTBa BEIIeCTBa, 00bEMa,
Macchl [0 U3BECTHOMY KOJIHYECTBY, 00BEMY, Macce peareHTOB UM MPOLYKTOB peaKkinu

CMbICI0BOE YTeHHe. YMeHHe 0CO3HAHHO HCI0JIb30BaTh pedeBble CPeACTBA B
COOTBETCTBHH C 33/1aUeil KOMMYHUKAIMH UIS1 BBIPAKeHUS CBOUX YYBCTB, MbICJIell U
noTpedHOCTel, NJAHUPOBAHNS W PeryJsiliiN CBOeil NeATeJIbHOCTH; BJIaJlcHHe YCTHON 1
MM CbMEHHOH peYybl0, MOHOJIOTHYECKO KOHTEKCTHOH pevbio

4.1

BriaensaTs B TeKcTe KIIOUEBBIE CII0BA (XMMHUYECKUE TMTOHSATHS, Ha3BaHUS BEIIECTB, IPU3HAKH
MPOTEKAaHUS peakyii 1 1p.), BIaAeTh NpruéMamu 1peodpazoBanus HHPOPMAIHU U3 OJHOH
(dhopMbI B IpyTyio (TaOIUIy, pUCYHOK U YpaBHEHHE PEakifH B TEKCT, a TEKCT — B YKa3aHHbIE

(hopMbI)

4.2

(I)OpMyHI/IPOBaTL OCHOBHYIO MBICJIb TPOYUTAHHOI'O TCKCTA UJIM YCTHOI'O MOHOJIOTHUYCCKOI'O
BBICKA3bIBaHUs, COACPIKAILCTO CBEACHUSA O BEIICCTBAX, UX CBOMCTBAaX ¥ XMMHUYECKHUX SIBJICHUAX
HCIOJIB30BATh 3THU CBCACHUS B ITPOLCCCE PCIICHUA y‘Ie6H0—H03HaBaTeHI>HI:IX 3aga4

4.3

BI:ICTpaI/IBaTL pa3BépHyTI:Ie MUCbMCHHBIC 1 YCTHBIC OTBCTHI C 0H0p0171 Ha I/IH(l)OpMaLII/IIO nu3
y‘Ie6HI/IKa, CIIPABOYHBIX MATECPHUAJIOB U AP. UCTOYHHUKOB, I'PaAMOTHO UCII0JIL30BaTh H3y‘IGHHLII>'I
MMOHSATHHHEIN armnapar Kypca XuMHnu, COIIpOBOX/IAaThb BBICTYIIUJICHHUEC Hpe3eHTaHI/Ieﬁ

YMeHue OpraHu30BLIBATH y4eOHOe COTPYIHHYECTBO H COBMECTHYIO JeATEIbHOCTD C
YUYHTEJEeM H CBEPpCTHHKAMM; pad0oTaTh HHANBUIYAJBHO U B IPyIIe: HAXOAUTH o0I1ee
pelieHre U pa3peliaTb KOH(JIMKTHI HA OCHOBE COTJIACOBaHNUS MO3UINN U y4éTa
HHTEpecoB; (POPMYJIHPOBATh, APTYMEHTHPOBATH  OTCTAMBATH CBOE MHEHHE

5.1

HpI/I pa60Te B IMapc€ U rpymnmne CBEPCTHUKOB BbICTPANBATh KOMMYHHUKATHUBHOC BSaHMOHCﬁCTBI/IC,
YUUTBIBAd MHCHHEC OKPYKAIOMIUX B IMTPOLICCCE 06cy)KHCHI/I$I " OIpCACIICHUA nyTeﬁ peHICHUA
y‘Ie6H0—H03HaBaTeHI>HI:IX 3aJa49 XUMHUYCCKOI'0 M 3KOJIOT'MYCCKOT'0 COACPKAHM A

dopMupoOBaHNe U Pa3BUTHE KOMIETEHTHOCTH B 00J1aCTH UCMOJIb30BAHUSA
WH(OPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHIi; Pa3BUTHE MOTHBAIUH K OBJIAICHHI)
KYJbTYPOil aKTHBHOT0 MOJIb30BAHHUS CJIOBAPSMH H APYTHMH MONCKOBBIMH CHCTEMAMH

6.1

Hcnonb30BaTh pH BHITOJHEHUH YUYEOHBIX 3a/JaHUN U B IIPOLIECCE UCCIIE0BATELCKOM
JEeSITEIbHOCTH HAYYHO-TIONMYJIIPHYIO JIUTEPATyPy XUMHUECKOTO COJIEpKaHUs, CIIPAaBOYHBIE
MaTepuansl, pecypcsl cetn HTepHeT




7. ®opMHupoBaHMe H Pa3BUTHE IKOJIOTHYECKOT0 MBIIIJICHUS], YMEHHEe IPUMEHSATH €ro B
NMO3HABATeJIbHON, KOMMYHHMKATHBHOM, CONMAJILHON NMPaKTHKe U MPo¢ecCHOHAILHON
OpHEeHTanNu

7.1 | Mcnonp30BaTh XMMUUECKUE 3HAHHS B TOBCEIHEBHOW KU3HH sl OOecrieueHns: 0€30MacHOCTH U
COXpaHEHUSs 3A0POBbs MPU OOpAILEHUH C MpenapaTaMy OBITOBOH XUMHH, [T COOMIOACHUS
HOPM 5KOJIOTHYECKOI'0 IIOBEICHNS B OKPYKAIOLIEH cpeze

7.2 Hckats u AHAJIN3UPOBATH I/IH(l)OpMaLII/IIO 0 CBOMCTBax BC€HICCTB, UMCIOIIMX BAXXHOC
MPOMBINUICHHOC 3HAYCHUC, U XUMHWYCCKHUX PCAKIUAX, JIC)KAIINX B OCHOBC MPOMBINIJICHHBIX
cI1oco0oB MOJIy4YCHUS BCIIECTB, B LCIIAX ONPCACIICHUSA PAallUOHAJIBHBIX TOAXO0A0B K
HCIMOJIB30BAHUIO MPUPOJAHBIX PECYPCOB

I[OCTI/I)KGHI/IG NPEAMETHBIX PE3YJbTATOB IITPCANOIAaracT OBJIaACHUC CICAYIOIUMNU

DJIEMEHTAMHU COACPIKAHUS:
1. BEIMECTBO U XUMHNYECKASA PEAKIUS
1.1 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHOOB,

KaJiys, KaJIbluA U UX COCIMHEHMM B COOTBETCTBUHU C MOJIOKEHUEM B HepHOHH‘IeCKOﬁ CUCTEME Y
CTPpOCHHUEM aTOMOB

1.2 | Crpoenue BelecTsa: THIIbI KPUCTAUIMYECKUX PEMIETOK. 3aBUCMMOCTD THIIOB KPHCTATUNYECKUX
pemETOK OT BUAA CBA3M; 3aBUCHMOCTh CBOMCTB BEILIECTB OT THUIIA KPUCTANINYECKON pEeIIETKH
1.3 | Knaccudukaims 1 HOMEHKIaTypa HEOPraHUUESCKUX BEIIECTB (MEK/IyHAPOIHASI i TPUBUAIbHAS)

1.4 | Knaccuduranust XUMHUECKUX pEAKIUMI

1.5 CKOpOCTL XUMHUYECKOM pCaKknuuu. IloHsiTHE O TOMOT€HHBIX U TETCPOIrCHHBIX PCAKIUAX

1.6 | IMonsithe 06 OOpaTMMbBIX U HEOOPATUMBIX XMMHUUYECKHX DPEaKlUsX. [IOHATHE O XMMHYECKOM
paBHOBECHH

2. SJIEKTPOJIUTUYECKAS JUCOLUALUSA. XUMHNYECKHUE PEAKLIUU B
PACTBOPAX

2.1 | Teopwust >JAEKTPONUTHYECKON AUCCOMUAIMHI. DIEKTPOIUTHIECKAS TUCCOLUAIHS. DIEKTPOIHTHI
1 HeeKTponuThl. KaTnoHsl, aHnoHBI. MeXaHu3M Juccolialyy BEIIECTB C pa3InYHbIMU
BHUJaMU XuMHUecKo# cBs3u. [loHsTre 0 cTenenn aucconuanuu. CUIbHBIE U cladble
3JEKTPOJIUTHI

2.2 | Peakuuu HOHHOTO OOMeHa. Y CIIOBHSI IIPOTEKAHUS PEAKIUil HOHHOTO 0OMeHa J10 KoHIa. [lomHbie
U COKpaIll€HHbIE HOHHBIE YPABHEHUS peakLni.

2.3 | XumudecKkue CBOMCTBA KMCIIOT, OCHOBAHMMI M COJIEN B CBETE MPEICTABICHUI 00
BIEKTPOIUTHUCCKON THUCCOIMAIII

2.4 | KayecTBeHHBIE PEAKIIUK HA KATHOHBI M AHUOHBI: XJIOPH/I-, OPOMUJI-, HOIH-, CYJIb(aT-,
KapOoOHAT-, CHIINKAT-, PochaTaHUOHBI; THIPOKCUI-UOHBI; KATHOHBI AMMOHHS, MarHus, KaJIbIIUS,
amoMuHus, xene3a(2+) u (3+), meau(2+), uHKA, MPUCYTCTBYIONIKME B BOJHBIX PACTBOpPaXx

3. XUMHUYECKHUE 3JEMEHTHDI VIIA IT'PYHIIBIL. T'AJIOTEHBI
3.1. | O6uras xapakrepucTuKa ranoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE CTENEHH
okucieHusi. CTpoeHre U (GU3NIECKUE CBOWCTBA TAJIOTCHOB

3.2 | Xumuueckue CBOICTBa Ha MpUMepe XJIopa (B3aUMOICHCTBHE ¢ METAIIAMH, HEMETAIIaMH,
HIEeJI0YaMH).

3.3 | Xnoposoaopos. CosisHas KHCI0Ta, XAMUYECKHE CBOUCTBA, TIOJTyYEHHE, TpUMeHenue. JlelicTBue
XJIOpa U XJIOPOBOJOPO/Aa Ha OpraHU3M uesioBeKa. BakHelIne XJIOpHUIbl M UX HaXOXKAECHHE B
npupoje

4. XUMMYECKHUE JIEMEHTBI VIIA TPYIIbI. CEPA U EE COEJJMHEHUS

4.1 | O6uias xapakrepuctrka neMenToB VIA rpymmbl. OCOGEHHOCTH CTPOEHUS ATOMOB KHCIIOPO/Ia
cepbl. CTpoenue 1 GpU3MUECKre CBOMCTBA KUCIOPOIa U Cephl. AJITOTPOIHBIE MOJU(PUKALIUT
KHCIIOpOJa U cepbl. XMMUYECKHE CBOICTBA cephl (B3aMOAEHCTBUE C HEMETAJIIaMH,
MeTaJJlaMH, KOHLIEHTPUPOBAHHBIMH a30THOM M CEPHOM KHUCIOTAMH )

4.2 CepoBoaopoa: ctpoenue, GU3NUECKre 1 XUMHUUECKHE CBOHCTBA (KHCIOTHBIE U
BOCCTaHOBHUTEJILHBIE CBOWCTBA)
4.3 | Okcubl cepbl Kak MPEICTaBUTENN KUCIOTHBIX OKCHIIOB




Cepnast kucnora: (U3NYECKHE U XUMUYESCKHE CBOICTBA (00IIMe U crienu(puIecKue)

4.5

XHUMHUYECKHE peaKkuunm, JeKaue B OCHOBC IPOMBIIIJICHHOT'O criocoba MOJIy4CHUA cepH0171
kucnoTel. Haxoxaenue CCphI U et COGHI/IHCHI/If/i B IIpUpPOAC. HpI/IMeHeHI/Ie CCphI U et COGHI/IHCHI/If/i
B 6I>ITy 1 MPOMBIINIJICHHOCTH

S.

XUMHUYECKHE 3JIEMEHTHBI V I'PYIIIIBL.A30T, ®OC®OP U UX COEAUHEHUSA

5.1

OO0r1ast xapakTepucTrka 31eMeHToB VA rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB a30Ta U
dhocdopa

5.2

A3oT, pacnipocTpaHeHue B IpUpo/ie, (GU3MUECKUE U XMMUYECKIE CBONCTBA (B3aMMOJICHCTBHUE C
MeTaJUIlaMu 1 Hemetauiamu). KpyroBopor a3ora B pupojie
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Ammuak: gusnyeckrue 1 XMMAYEeCKHe CBOMCTBA (OKHCIEHUE, OCHOBHBIE CBOHCTBA BOJAHOIO
pacTBopa), Hoxy4eHHe U npuMeHeHrne. Conm aMMOHUS: COCTaB, GU3MUECKHE U XUMUYECKUE
CBOHCTBa (pa3iokeHue U B3aUMOACHCTBHE CO IETOYaMH)
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A3oTHas KucioTa, e€ pU3nIecKue 1 XUMUIECKHUEe CBOMCTBa (00IIue U crienupuieckue),
nosrydaenue. Hutparer (paznoxenue)
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docdop, amnotponHsie Mmoandukanyn pochopa, GU3NIECKHE U XUMHUUECKHE CBOWCTBA
(B3amMozeiicTBrE C MeTalIaMH, HeMETaJuIaMH, KOHIIEHTPUPOBAHHBIMHU a30THOM U CEPHOM
KHCIIOTaMH )

5.6

Oxcunsl pochopa, oprodhochopHast kucinoTa: GU3NIECKHE U XUMHUUECKHE CBONCTBA, MOTy4YeHHE

5.7

[ToHsiTHE 0 MUHEPAIBHBIX YAOOPEHHSX: HUTPATHI U (PocdaThl, MOHATHE O KOMIUIEKCHBIX
yIoOpeHusIX

XUMUYECKHUE 3JEMEHTHBI IV TPYIIBL YIJEPOJ, KPEMHUMM U UX
COEIUHEHUA

6.1

OOast xapakTeprcTika d5eMeHToB [VA rpymnmbsl. OCOOCHHOCTH CTPOSHHSI aTOMOB YIJIepoa 1
KpeMHHs1. BaJeHTHOCTh U XapaKTepHBbIC CTETICHU OKUCIICHHUS aTOMOB YIJIepO/ia U KPEMHUSL.
O6mue npeactaBneHns 00 0OCOOCHHOCTSIX COCTaBa M CTPOCHUSI OPraHUYECKUX COCMHEHUH
yriiepoja (Ha mpuMepe MeTaHa, 3THIICHa, TaHOJa, YKCYCHON KHCIIOThL. PacnpocTpaneHue
yriieposia B IPUPOJIE

6.2

VYraepon, annotponHsie Mogudukanun (rpaduT, anMas, GpyiiepeH), pundeckue 1 XUMAYECKUe
CBOHCTBA MPOCTHIX BEIIECTB (B3aMMO/ICHCTBHE C METATIaM1, HEMETaJJIaMH,
KOHIIEHTPUPOBaHHBIMHU a30THOM U cepHO# kuciaotamu). [lonstre 06 ancopbunu. Kpyrosopor
yriiepoja B IpUpoe

6.3

OKCI/IHLI yriaepoaa, ux (bPISI/I‘IeCKI/Ie 1 XUMHYCCKUC CBOfICTBa, MOJIy4YCHUC U IPUMCHCHHUC,
HeﬁCTBHe Ha OpraHus3Mm 4CJIOBCKa

6.4

YronabpHas KHCIIOTa U €€ CONU, UX (PU3MUECKUe M XUMUYECKUE CBOWCTBA, MOIYYCHUE U
npuMeHenue. Vcnonb30Banue KapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIICHHOCTH, CEITLCKOM
XO3IHCTBE

6.5

Kpemnuii, prszndeckne u XMUMHYECKHE CBOWCTBA (Ha MpUMepe B3aMMOACHCTBHS C METaJUIaMH U
HEMeTaJUTaMH )

6.6

Oxcun xpemuusi(IV), kpeMHHEBass KUCIIOTA, CHIIMKATHL: (pU3MYECKHUEe U XUMUYECKUE CBOMCTBA,
MOJTyYeHrEe U IPUMEHEHHE B OBITY M IPOMBIIUIEHHOCTH (B MEAUIIUHCKOM, SJIEKTPOHHOM
MPOMBIIIJICHHOCTH, CTPOUTENBCTBE U JIP.)

7.

BAJKHEWIIHME METAJLJIbI U UX COEJUHEHUSA

7.1

06111351 XapaKTCPpUCTHKA XUMHUYCCKUX 3JICMCHTOB-METAJUIOB HA OCHOBAHUU UX IMOJIOKCHUS B
HepHOHH‘IeCKOﬁ CUCTEMC XUMHNYCCKHUX JJICMCHTOB HI/I MeHnpeneeBa u CTPOCHUS aTOMOB

7.2

CTpOGHI/Ie MeTaJUIOB. MeTalindeckas CBs3b U MeTaJIMYecKast KpucCTaJuIn4eCKasd peméTKa.
du3nUecKre 1 XUMHUYSCKHE CBOMCTBA METAJLIOB

7.3

O6HII/IC CITOCOOBI MOJIy4YCHUS MCTAJIJIOB. IlonsTue o KOpPpPO3UHr MCTAJIJIOB, OCHOBHBIC CITIOCOOBI
3alIUThI UX OT KOPPO3HHU. HpI/IMeHeHI/Ie METAJIOB U CIIJIaBOB B 6I>ITy 1 MPOMBIIUIICHHOCTH

7.4

Mertanns! IA u IIA rpynmn: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKHX JIEMEHTOB
J.H. MenneneeBa, ctpoenue atroMoB. HaxoxaeHnue B mpupoje. PU3ndecKkue 1 XUMUYECKUe
CBOHCTBa (Ha IpUMepe HaTpusl, KaJIHsl, MarHUs M KaJIbIHs)

7.5

OCHOBHBIE CBOWCTBA OKCHJIOB M TUAPOKCH/IOB HATPUSI, KaJlHs, MarHus U Kaiubuus. JKEcTkocTh
BOJIBI U CTIOCOOBI €€ YCTpaHEeHUs




7.6

Anromunuii: nonoxenue B [lepnonudeckoii cucteMe XuMHUIecKux snemMeHToB JI. 1.
MeHneneeBa; CTpOCHUE aTOMA; HAXOXIeHHE B mpupoje. Pruznyeckrue u XMMUYeCKUe CBOMCTBA
ATIOMHUHHUS (B3aMMOICHCTBHE C HEMETAJUIaMHU, IeJI0YaMHt, KOHEHTPUPOBAaHHBIMU a30THOH H
CEpHOH KUCIIOTAMH)

7.7

AmdoTepHbIe CBOICTBa OKCHIA U TUAPOKCHIA AIIOMUHUS (B3aUMOJEHCTBUE C KUCIOTaMH U
I1€JI0YaMu)

7.8

Keneso: nonoxxenue B HepI/IOHI/I‘IeCKOﬁ CUCTEMC XUMHUYCCKHX JJICMCHTOB )_II/I MeHneneeBa;
CTPOCHHEC aTOMaA; HAXOXJICHUEC B ITPUPOJIC. du3nueckre U XUMHYCCKHE CBOICTBA JKelle3a
(B3aHMOHeﬁCTBHe C HEMCTaJlJIaMH, KUCJIOTaMU U COHHMI/I)

7.9

Oxcunpl u ruapokeuabi(1l) u (I11): cocras, cBoiicTBa M Moay4YeHHE

XUMHUA U OKPYKAIOIIAS CPEJIA

8.1

BemiecTBa 1 Matepuanbl B )KH3HU Y€JI0BEKA: TEXHOJIOTHH TOTYYEHUS U 00JIACTH TPUMEHEHHSL.
BezonacHoe ncnonp30Banne BEMIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momomis npu
XUMHUYECKUX 0)KOTaX U OTPABIEHUAX

8.2

[IpupoaHbie UCTOUHUKH YTIEBOAOPOIOB (YrOib, IPUPOJHBIH ra3, HEPTH) U UX POJIb B OBITY U
MIPOMBIIUIEHHOCTH
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Xumus v 300poBbe. [loHsATHE 00 HKOTOTrHUECKOH rPaMOTHOCTH. XMMUYECKOE 3arpsi3HEHHE
OKpY’KaroIen cpeabl. DKOIOTUYECKUe POOIIEMBI, CBS3aHHBIE C TIOTY4YEHHEM U IPUMEHEHUEM
COEIMHEHMH yriepo/ia, a30Ta U cepbl. [loHsATHE 0 IpenenbHO AOMYCTUMON KOHIIEHTPALUN
BemtectB (I1JIK). Ponb xumun B perieHu# SKOJOTHYECKUX POOIeM

8.4

ITousiTe 0 OMOJOTMYECKH BasKHBIX BCIIECTBAX: XKUpPaAX, 6em<ax, YTieBoaax — v UX poJid B
KM3HH YCIOBCKaA

9.

KO/IMYECTBEHHBIE OTHOIIEHUS B XUMUHN

9.1

PacuéTel Mo ypaBHEHHSIM XHUMHUECKMX PEaKI[Hii: KOJHUSCTBA BEIIECTBA, MACChl HITH 00BhEMa
BEIIIECTBA MO KOJIMYECTBY BEIIECTBA, MACCe MM 00BEMY OJTHOTO M3 PEareHTOB MIIH TPOIYKTOB
peaknuu

9.2

PacuéTel mo TepMOXUMHYECKOMY YPaBHEHHIO PEaKIKH: TEIUIOBOTO d(hekTa XMMUIECKOH
PEaKIru Mo KOJMYECTBY BEUIECTBA, Macce MM 00BEMY ITPOpearupoBaBIIETo UK
00pa30BaBILIErOCs BEIECTBA; KOJIMUECTBA BEIIECTBA, MAcChl MM 00bEMa BELIECTBA IO
W3BECTHOMY TEMJIOBOMY d(HEKTY XUMHUECKON peaKkiuu

Couepma}me nporpamMmal IIpE€ACTABIICHO CICAYIOIMUMHU pa3aciaMu:

Knaccugukanust XAMUIECKUX peakiuii — 7 4acoB
DNEKTPONMTHYECKAsE Icconranus — 15 yacoB
Tasiorensl — 6 4acoB

Kucnopon u cepa — 11 gacoB

Asot u pocdop — 12 gacor

Mertannst — 10 gacoB

Vraepon u kpemuuii — 11 yacoB

Meramisl — 15 yacoB

[NepBOHAYANBHBIE MIPEICTABIICHUS 00 OPraHMYECKUX BELIECTBAX — 8 4aCOB
[TpakTuyeckue paboTsl — 7 4aca,
KontpomnbHbie paboThI - 6 4acoB.

Peseps 1 uac.




